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IHOACHUTEJIbBHAS 3AIINCKA

I'eomerpus siBIsieTCs OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CpeHero o0miero o0pa3oBaHus, Tak KakK
o0ecreynBaeT BO3MOXKHOCTh M3YYEHHUS TUCIHMIUIMH €CTECTBEHHO-HAYYHON HANpPABICHHOCTH U TIPEIMETOB
ryMaHuTapHoro 1nukia. [lockonpky oruyeckoe MplieHHe, GOpMUPYEMOE MPU U3yUYEeHUU 00yUYaIOIIMUCS
MOHSATUMHBIX OCHOB T'E€OMETPHH, IPH J0KAa3aTeIbCTBE TEOPEM U IOCTPOCHHUU LIETIOYKH JIOTUYECKUX
YTBEPKIACHUIA TPH PEIICHUH TEeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATh W OINPOBEPraTh THIIOTE3bI
HENOCPEACTBEHHO HCHOJB3YIOTCS IPU PELICHUM 33Jad €CTECTBEHHO-HAYyYHOro IMKJIa, B YaCTHOCTH
(bu3uIecKuX 3a1ad.

Llenp ocBoeHus mporpammel yueOHoOro kypca «l'eomerpus» Ha yriyOI€HHOM ypOBHE — pa3BHUTHE
WHAWBUIYAIBHBIX CTIOCOOHOCTEHN 00YUarONIMXCs IPU U3YICHUH T€OMETPUH, KaK COCTABIISIONICH TPEeIMETHON
obmactu «MaremaTuka U HHPOpMATHKa» depe3 00ecredeHrne BOZMOKHOCTH MPUOOPETCHUS U UCTIOIh30BaAHUS
Oosnee TyOOKMX TEOMETPUYECKUX 3HAHWUN WM JEHCTBHMA, CHENU(DUUHBIX T€OMETPUU, M HEOOXOIUMBIX IS
YCIEUIHOTO MPOo(eccCHoHaTBHOT0 00pa30BaHus, CBI3aHHOTO C UCIIOJIb30BAHUEM MaTeMAaTHUKH.

[TpropuTeTHRIMH 3aayaMH Kypca TE€OMETPHH Ha YIIyOJE€HHOM YpOBHE, DACHIMPSIOMAMH H
YCHIIMBAIOIIUME Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

paciivpeHue MpeICTaBICHHs 0 TEOMETPUHU KaK YaCTH MUPOBOM KyJbTYpbl U (HOPMHUPOBAHHE OCO3HAHUS
B3aMMOCBS3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(hopMUpPOBaHUE TIPEICTABJICHUS O MPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BAKHCHIINX MaTEMaTHICCKHIX
MOJIEIISX, TO3BOJISIOIINX OMMCHIBATD U U3Y4aTh Pa3HbIC SBJICHUS OKPYKAIOMIETO MUPA, 3HAHUE MTOHSITUHHOTO
amnmapara 1o paszaeny «CtepeomMeTpus» yd4eOHOTo Kypca reOMEeTpHUH;

dbopMupOBaHHE yMEHHs BIAJETh OCHOBHBIMH TOHSATHUSMU O MPOCTPAHCTBEHHBIX (Urypax U UX
OCHOBHBIMH CBOMCTBaMH, 3HAHHUE TEOpeM, (OPMYIT U yMEHHE WX MPUMEHSTH, YMEHHSI IOKA3bIBATH TEOPEMBI
Y HaXOJUTh HECTaHJIaPTHbIE CIIOCOOBI PEeIIeHNUs 3a/1aY;

(dhopMUpOBaHNE YMEHHUS PACIIO3HABATH HA YEPTEkKaX, MOJIETSAX U B PEaIbHOM MUPE MHOTOTPAaHHUKHU U
TeJa BpalleHHs, KOHCTPYHUPOBATh T€OMETPUIECKIE MOICIIH;

(dbopMHpOBaHNE TIOHUMAHUS BO3MOKHOCTH aKCHOMATHYECKOTO TIOCTPOCHUSI MATEMaTHYECKUX TEOPHH,
(dhopMUpOBaHNE TIOHUMAHUS POJTH AKCHOMATHKH TIPU TIPOBEJICHUH PACCYkKICHUN;

dbopMUpOBaHHE YMEHHUS BIAJETh METOJAaMHU JO0Ka3aTeIbCTB U AJITOPUTMOB DPEIICHUS, YMEHHS HX
MPUMEHSTh, TPOBOAUTH JOKa3aTelbHbIE PACCYKICHHUS B X0OJI€ PEIICHUS CTEPEOMETPUUYECKUX 3a/1a4 U 3314 C
IIPAKTUYECKUM COJEepKaHUuEeM, (OPMUPOBAHUE TMPEACTABIEHUS O HEOOXOAMMOCTH [OKAa3aTeNbCTB IPU
00OCHOBaHWM MAaTEMATHYCCKUX YTBEPXKJICHUH W PO AKCUOMATHKH B TIPOBEJACHUU JETYKTUBHBIX
paccyKIeHUH;

pa3BUTHE M COBEPIICHCTBOBAHWE HMHTEIUIEKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEW O0ydarommxcs,
M03HABATEJIbHON aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHHUM, KpUTHUHOCTH MBIIIJICHHSI, UHTEpeca K U3YUECHHUIO
TCOMETPHH;

¢dbopMupoBaHre (QYHKIIMOHATHHONW TPAaMOTHOCTH, PEIEBAHTHON T'€OMETPHH: YMEHHS PACIO3HABATh
MPOSIBIICHUS] TEOMETPUIECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX )KHU3HEHHBIX CUTYAIUIX
U TpH HM3YYCHUHM JPYTruX YYeOHBIX IPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
MOJICIIMPOBAHMSI PEATTbHBIX CUTYAIIHiA, MCCIIeIOBAHUS TIOCTPOCHHBIX MOJIETICH, MHTEPIIPETAIMH ITOJTyYEeHHBIX
pe3yJIbTaTOB.

OCHOBHBIMU cOfIepKaTebHBIMH JTUHHUSIME yaeOHOTo Kypca «['eomeTpus» B 10—11 kimaccax sBISIOTCS:
«IIpsiMble 1 TUIOCKOCTH B ITPOCTpaHCTBE», « MHOrOrpaHHuKW», « Tena BpalieHus», « BeKTopbl 1 KOOpAUHATHI
B [IPOCTPAHCTBEY, «J[BHKEHUS B IPOCTPAHCTBEY.

Coopmynuposannoe Bo PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHIMMY», PEIICBAaHTHBIMU
reoMeTpun Ha yriayOnéHHoMm ypoBHe oOyueHusi B 10—11 kmaccax, OTHOCHTCS KO BCEM COJEpKATEIbHBIM
JUHUSAM y4eOHOro Kypca, a (opMHpoBaHHE JIOTHYECKMX YMEHUH pacrpelesisieTcss He TOJIBKO [0
COJIEpKaTEeNIbHBIM JIMHUSM, HO U 1o rojam oOydenus. CopepxaHue 00pa3oBaHHS, COOTBETCTBYIOIIEE
peIMEeTHBIM pe3yibTataMm ocBoeHusi denepanpHoil pabouell mporpamMmbl, pacHpeesIEHHBIM 0 rojam



00y4yeHHUs, CTPYKTYpUPOBAHO TakUM 0Opa3oM, YTOObI KO BCEM OCHOBHBIM, NPHHLIMIHAIBHBIM BOIPOCAM
oOyyaromuecs: oOpalagTuch HEOJHOKPATHO. DTO IMO3BOJIAET OPraHU30BaTh OBJIAJIEHHE I'€OMETPUUECKUMHU
MOHATHUAMU U HABBIKAMU MOCJICAOBATCIIBHO U TOCTYIIATCIIBHO, C COGJIIOIICHI/ICM npuHIuIa mMpeeMCTBCHHOCTH,
a HOBBIC 3HAHMA BKIIOYAThH B OOIIYIO CUCTEMY F€OMETPUUECKUX MPEICTABICHIH 00yJarOmUXCs, PACIIAPSIS U

yray6uss e€, o0pa3ysl NpOUYHbIE MHOXKECTBEHHBIE CBA3H.

Ilepexoa K 3y4eHUIO T€OMETPUH HA YIIIyOJEHHOM YPOBHE MTO3BOJISIET:

CO30aThb YCJIOBHA IJIA ,[[I/I(b(i)epeHL[I/IaHI/II/I 06y‘-ICHI/I$I, MOCTPOCHUA NHAUBUAYAJIbHBIX 06p3_30BaTCHBHBIX
nporpamMM, oOecneyuTh YriyOn€HHOE M3Y4YeHHE TE€OMETPHHM KaK COCTAaBIAIONICH y4eOHOro mpenMmera
«MaremaTtukay;

MOJArOTOBUTh OOYYaIOIIMXCSl K MPOJOJDKEHUIO M3Y4YEHHs MaTeMaTWKU ¢ ydy€ToM BblOopa Oynymieit
npodeccuu, odbecneunBas IPeeMCTBEHHOCTh MEX1y OOLIUM U IPOQecCHOHATBHBIM 00pa30BaHUEM.

Ha u3ydenue yueGHOrO Kypca «I'eomerpus» Ha yriyOnénHoM ypoBHe orBoautcst 204 yaca: B 10 kiacce
— 102 gaca (3 yaca B Hemenmo), B 11 kimacce — 102 gaca (3 gaca B Heneoio).

COJAEP)KAHUE OBYYEHUA

10 KJIACC

IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHSATHUSL cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, HpOCTpaHCTBO. IlloHsATHE 00
aKCUOMATUYECKOM IOCTPOEHUH CTEPEOMETPUN: AKCHOMbBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMHOe pacnonokeHHe TMpsSMBIX B IMPOCTPAHCTBE: MEpPECEKAaloluecs, MapajUielbHble U
cKkpeuBaromuecs npsmMole. [lpusnaku ckpemmBarommxcs npsambix. [lapaninenbHOCTh NPSAMBIX U IIIIOCKOCTEN
B [IPOCTPAHCTBE: NapaUIEIbHbIE IPSIMbIE B IPOCTPAHCTBE, MAPAIIIEIBHOCT TPEX MPSIMBIX, APAJIIEIbHOCTD
npsiMoil 1 TockocTH. [lapamiensHoe M HEHTpaJbHOE MPOCKTUPOBaHME, M300pakeHune (uryp. OCHOBHBIE
CBOMCTBa MapauIeTbHOTO MpOoeKTHpoBaHuA. M3o00pakeHue ¢Guryp B mapaiielnbHONW MPOEKIUH. YTIBI C
COHAIIPABJICHHBIMM CTOPOHAMHM, YroJl MEXAY NPsSMBIMM B IpocTpaHcTBe. [lapainesnbHOCTh MIIOCKOCTEM:
napajuieNibHbIe TUIOCKOCTH, CBOWCTBA MapaJuIeIbHbIX TIOCKOCTe!. [IpocTeiimue npocTpaHCTBEHHBIE (QUTYPHI
Ha TUIOCKOCTHU: TETPas’p, HapajieenuIie]], IoCTPOCHUE CEUEHUH.

[lepnenauKyISIPHOCTD MPSAMOM M MJIOCKOCTHU: NEPIEHANKYIISIPHBIE IPSIMbIE B IPOCTPAHCTBE, MPSMBIE
NapauleJIbHbIE U NEPIEHANKYJIIIPHBIE K IUIOCKOCTH, IPU3HAK NEPIEHANKYJIIIPHOCTH MPSMOM U IIIOCKOCTH,
TeopeMa O MNPSAMOH NEepPHEeHIUKYISIPHON IIockocTH. OpToroHanbHOEe NpoekThpoBaHue. lleprnenaukynsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSAMOI 10 MIIOCKOCTH, MPOEKIUS PUTYpPbI
Ha IUIOCKOCTb. llepneHauKyysspHOCTh IIOCKOCTEH: MPHU3HAK MEPHNEHAUKYISPHOCTH ABYX IIOCKOCTEM.
TeopeMa 0 TpEX MepIEHIUKYIIApaX.

VYriael B ONpOCTPAHCTBE: YTOJd MEXAY MNPSIMOM M IUIOCKOCTBHIO, JIBYTPAaHHBIA YTOJ, JIMHEHHBIA Yroi
IBYTpaHHOrO yria. TpéxrpaHHblil 1 MHOTOTpaHHbIe yriibl. CBOICTBA MJIOCKUX YTJII0B MHOTOTPAaHHOI'O yIia.
CBolicTBa IUIOCKMX M ABYTPAHHBIX YIJOB TPEXIPAHHOTO yria. TeopeMbl KOCHMHYCOB M CHHYCOB JUIS
TPEXTPAaHHOIO yIJIa.

MHoOrorpaHHUKHU

Bunel MHOrOrpaHHUKOB, pa3BépTka MHororpaHHuka. llpusma: n-yrompHas npusma, npsmas u
HAKJIOHHAs TpHU3MblI, OOKOBask M TIIOJIHAS MOBEPXHOCTh Npu3Mbl. [lapamnenenunen, NPsSMOYTOJIbHBIHI
napajuleJIenunen u ero ceoicrea. Kparyaiime nyTu Ha MOBEpXHOCTH MHOTOTrpaHHMKa. Teopema Diinepa.
[IpoctpanctBennas Tteopema Ilucdaropa. Ilupamupa: n-yronbHas nmupamuja, NMpaBWiIbHas U yced€HHas
nupamuel. CBoiicTBa pé€dep M OOKOBBIX TpaHeil MpaBWiIbHON nupamuabl. [IpaBuiibHbIE MHOTOTPaHHUKU:
MpaBUJIbHAs IPU3Ma U MpaBUJIbHAS NTMpaMuUa, PaBUIIbHASI TPEYTOIbHAS TUPpaMUAa U MPABUIIbHBIN TETpasp,
Ky©0. [IpeacraBienue o mpaBUIIbHBIX MHOTOTPAHHUKAX: OKTA3AP, JOJACKAYIP U UKOCAIP.

Boruncnenme 371eMeHTOB MHOTOTPaHHUKOB: p&dpa, nuaroHanu, yribl. [1nomaas O0KoBOM MOBEPXHOCTH
Y TIOJTHOM TTOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIAAh OCHOBAHHM, TeOpeMa 0 OOKOBOM IMOBEPXHOCTHU MIPSMOI



npusMbl. [lnomans GOKOBOM MOBEPXHOCTH M IOBEPXHOCTH IMPAaBUIBHON MUpaMUbI, TeOpeMa O IUIOIIAAH
YCEUEHHOM MUPAMUIBI.

CuMMeTpHsi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUU IPaBUIIbHBIX MHOIOrpaHHMKOB. CHMMeETpHs B
IIPaBUJIBHOM MHOT'OI'PaHHUKE: CUMMETPHUS NapajuleNenuIeia, CAMMETPUS IPAaBUIbHBIX MPU3M, CUMMETPUS
IIPABWJIBHON MUPaMUJBI.

BekTopbI M KOOPpAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JJMHA HEHYJIEBOI'O BEKTOpPA, BEKTOPHI
KOJUIMHEApHbIE, COHANpABICHHbIE U MPOTHBOIIOJIOKHO HAIpaBIE€HHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JIeWCTBHs ¢ BEKTOpaMH: CIIOKEHHWE M BBIUATAHUE BEKTOPOB, CYMMa HECKOJBKHMX BEKTOPOB, YMHOXCHHE
BEKTOpa Ha uucio. CBOWCTBA CIIOKEHHs BEKTOpOB. CBOMCTBA yMHOXCHMs BEeKTOpa Ha uucio. [lonsartue
KOMILIaHapHbIE BEKTOPHI. [Ipr3Hak KOMIUIaHApHOCTH TPEX BEKTOPOB. [IpaBuiio napamnenenunena. Teopema
O DPAa3JIOKEHUHM BEKTOpa MO TPEM HEKOMILIAaHapHbIM BekTopaMm. IIpsiMoyrosbHas cucremMa KOOpAMHAT B
npoctpancTse. KoopanHatel BekTopa. CBsi3b MEXAy KOOPAMHATAMU BEKTOPA U KOOPAWHATAMH TOYEK. YTOJI
Mexy BekTopaMu. CKalsipHOE MPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHS: LUIMHApPUYECKAs MOBEPXHOCTb, KOHWYECKas MOBEPXHOCTb, C(epuueckas MOBEPXHOCTD,
obpasyromue noepxHocteil. Tena BpaleHus: LHWIMHIP, KOHYC, yCeUEHHBINH KOHYC, cdepa, map. BzaumHoe
pacrionokeHre cdepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00pakeHne Ten BpamieHHs Ha
miockoctH. Pa3BépTka nunuuapa u konyca. Cummerpus cepsl u mapa.

O06BEéM. OcHOBHBIE CBOCTBA 00BEMOB Tell. Teopema 00 00bEME MPAMOYTOJILHOTO Napaiesienunesa u
cieactBus 3 He€. O0BbEM NPAMOM U HAKIIOHHOM MPU3MBI, HWIIMHAPA, TUpaMUIbl U KoHyca. O0bEM 1mapa u
IapOBOI'0 CETMEHTA.

Kom0OuHanuu ten BpaiieHus 1 MHOrorpaHHukoB. [Ipu3ma, BnucanHas B MIIMHAP, ONIMUCAHHAS OKOJIO
mwnHapa. Ilepeceuenne cdepsl u mapa c¢ miockocteio. Kacanuwe mapa u cdepsl miockoctbio. ITonstue
MHOTI'OI'paHHMKA, OTIMCAHHOTO OKOJIO c(epbl, chepbl, BIUCAHHON B MHOTOI'PAaHHUK WUJIM TEJIO BPAILIEHUS.

[Tnomans MOBEpXHOCTH IIIIUHIIPA, KOHYCa, TUIOMAAb chepbl u e€ yacteil. [lomodue B mpocTpaHCTBE.
OTtHouleHre 00bEMOB, MIJIOLIAAEH OBepxXHOCTEN M0J00HBIX Guryp. [IpeobpazoBanue noao0usi, roMOTETHS.
Pemenue 3a1a4 Ha IMIIOCKOCTH € UCIIOJIBb30BAHUEM CTEPEOMETPHUUECKUX METOJOB.

ITocTpoeHne ceueHHi MHOTOIPAaHHMKOB M Tell BpAIICHHUS: CEYCHMs LWIMHApa (MapauielbHO U
NEPIEHIUKYJIAPHO OCH), CEYEHMsI KOHyca (MapajielbHble OCHOBAHMIO U MPOXOASIIUE YEpe3 BEPIIMHY),
CEUEHUs 11apa, METO/IbI IOCTPOEHUS CEUEHUI: METO/ CIIEI0B, METO] BHYTPEHHETO ITPOEKTUPOBAHMSI, METO
[IEPEHOCA CEKYILEH MIIIOCKOCTH.

BekTopbl M KOOPpANHATHI B IPOCTPAHCTBE

Bexkrtopsl B ipocTpancTBe. Onepanuu Hajl BeKkTopaMu. BekTopHoe yMHOXkeHHE BEKTOpOB. CBOMCTBA
BEKTOPHOTO YMHO)KeHHUs. [IpsMoyronpHas cucremMa KOOpIMHAT B MpocTpaHcTBe. KoopanHaTel BeKTopa.
Paznoxenue BekTopa o 6asucy. KoopanHaTHO-BEKTOPHBII METO/] P PEILICHUH T€OMETPHUUECKUX 3aj1ay.

JBHKEHHS B IPOCTPAHCTBE

JBmxenus mpoctpanctBa. OtoOpaxenusi. J[BwkeHuss u paBeHCTBO ¢uryp. OOmue CcBOHCTBa
JBYKEHNN. BUIIBI IBM>KEHUI: TapaJIeNIbHBINA IEPEHOC, IEHTPAJIbHASI CAMMETPHUS, 3€pKajbHasi CHMMETPUS,
MOBOPOT BOKPYT mpsiMoil. [IpeoOpazoBanus nonodus. [lpsmas u cdepa Ditnepa.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YUYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIM YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIETO OBPA3OBAHUSI
JIMYHOCTHBIE PE3YJIBTATHI
1) rpaxkaanckoe BOCIIUTAHHUE:
Cc(OPMHUPOBAHHOCTh IPAXKAAHCKON MO3ULIMN 00YHAIOIIErocst KAk aKTUBHOT'O U OTBETCTBEHHOI'O YJICHA
pOCCHIICKOro O0ILIEeCTBa, MPEICTaBIEHHE O MaTeMaTHYECKUX OCHOBAX (DYHKIMOHUPOBAHMS DPA3IUYHBIX



CTPYKTYp, SIBJICHHH, TpOIEAYp TpaKAaHCKOTO oOmecTtBa (BBIOOPHI, ONPOCHI M JIPYroe), yMEHHue
B3aMMOJICIICTBOBATh C COLMATbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpMOTHYECKOE BOCIUTAHHE:

c(hOPMHUPOBAHHOCTH POCCUNUCKOMN TPasKIaHCKOW HICHTHYHOCTH, YBOXKEHHUS K IPOIIOMY U HACTOSIIIEMY
POCCHICKON MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSIM POCCUUCKUX MAaTeMaTUKOB M POCCHUICKOM
MaTEeMaTHYECKOM IIKOJIbI, MCIOJIB30BaHUE 3TUX IOCTHKEHMHA B JPYTUX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH pOCCHICKOrO0 Hapoja, CPOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUsA, THUYECKOrO IOBEJICHUS, CBA3AHHOTO C MPAKTHYECKUM MPHUMEHEHHEM JOCTH)KCHHH HAayKH WU
NEeSATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYUBOTO Oy IyIIETro;

4) 3cTeTYECKOE BOCIMTAHUE:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIFOUasi 3CTETUKY MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, peuleHuil, pacCyKJIE€HUW, BOCIPUHUMYMBOCTh K MAaTEMaTHYECKMM AacleKTaM pa3JINYHbIX BHJIOB
HCKYCCTBA;

5) pusznyeckoe BocuTaHUE:

chOpPMUPOBAHHOCTh yMEHHsI TPHUMEHATh MaTeMaTU4YeCKHWE 3HaHHWsS B HMHTEpecax 3J0pPOBOTO H
Oe3omacHOro o0pas3a JKHU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0pPOBbIO (340pPOBOE MHUTAHHE,
cOamaHCHpPOBAaHHBIA PEXKUM 3aHATHA W OTIbIXA, peryisipHas (U3WUeckas aKTHBHOCTH), (QHU3UYEecKoe
COBEPILIEHCTBOBAHUE MPHU 3AHATHUSAX CIIOPTUBHO-03I0POBUTEIBHON AEATEIHHOCTHIO;

6) TpynoBoe BocnnuTaHme:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOMs, HWHTEpeC K pa3lIu4yHbIM cdepam
MPOPECCUOHAIBHON JIESITEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTHUKOW M €€ MPUJIOKEHUSIMH, YMEHHE COBEpIIATH
OCO3HaHHBIN BHIOOP OyyIiel mpodeccun U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUTAHBI, TOTOBHOCTH 1
CIOCOOHOCTh K MaTEeMaTHYECKOMY OOpa30BaHUIO U CaMOOOpPa30BAHMIO HA MPOTSHKEHUH BCEH JKU3HH,
TOTOBHOCTb K aKTUBHOMY YYacTHIO B PEIICHUH MPAKTUYECKUX 337a4 MaTeMaTUYECKON HAIlPaBJIE€HHOCTH;

7) 3K0JI0rM4YecKoe BOCITUTAHME:

c(hOPMHUPOBAHHOCTh ASKOJOTUYECKON KYJIbTYPhI, MOHUMAHWE BIUSHUS COIMATHHO-IKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE TPUPOJHOM U COLMAIBHOW CpEAbl, OCO3HAHHE TIJI00ATBHOTO XapakTepa
AKOJIOTMYECKUX MpOoOJieM, OpHEHTalus Ha MPUMEHEHHWE MAaTeMaTUYeCKUX 3HAaHUU IS pelleHus 3a7ad B
00JIaCTH OKpYyXKalolel Cpelibl, MIAaHUPOBAHUE IMOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUN IS
OKpY>KaroIlen Cpeibl;

8) neHHOCTH HAYYHOI 0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PA3BUTUS HAYKU U
OOIIECTBEHHON MPaKTUKU, MOHUMAaHUE MaTEeMaTHYeCKONM HayKdh Kak cgepbl 4elOBEYECKOM AesITeNbHOCTH,
ATamoB €€ pa3BUTHS W 3HAYUMOCTH [IJIl PAa3BUTHUS IMBHWIN3AIMH, OBJIAJCHUE S3BIKOM MAaTEMaTUKH |
MaTeMaTUYECKOU KyJIbTYpOH Kak CpPEACTBOM IO3HAHHUS MHPA, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
HCCIIEA0BATENbCKYIO CSITEIbHOCTh MHIUBUIyaJIbHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/IbHBbIC YHUBeEPCAIbHbIE YUeOHbIe 1eliCTBUSA

ba3oBble JJornueckne AeicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC IPHU3HAKKM MAaTEeMAaTHYECKUX OOBEKTOB, TOHSTHH,
OTHOIIICHUH MEXIy MOHATUAMHU, (OPMYITUPOBATH OMpPEIEICHUS MOHSTHUN, YCTaHABIMBATH CYIIECTBEHHBIN
MpHU3HAK KJIaCCH(PHUKAIIIN, OCHOBAHUS I 0000IIEHUS 1 CPaBHEHUS, KPUTEPHUH ITPOBOANMOrO aHAIIN3A;

BOCIIPUHUMATH, (HOPMYJIUPOBATH M MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIBHBIE U OTPUIIATEIbHBIC,
eMHUYHBIC, YaCTHBIC U OOIITHE, YCIOBHBIC,



BBISIBJIATh MaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTUBOpEYMs B (pakTax, JaHHBIX,
HaOJIOICHUAX U YTBEPKACHUX, IpeAIaraTb KpUTEPUH Ul BbISBICHHS 3aKOHOMEPHOCTEN M TPOTHUBOPEYHIL;

JieNaTh BBIBOJIBI C HCIIOJIB30BAHNEM 3aKOHOB JIOTHUKH, ETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUCHUH,
YMO3aKJIFOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENIHO JI0OKa3aTEeIbCTBA MATEMAaTHMYECKHX YTBEPXKIEHHH (NpsMble U OT
IIPOTUBHOT0), BBICTPAWBATh AapryMEHTALMIO, NPUBOJIUTH NPUMEPbl U KOHTPIPUMEPHI, OOOCHOBHIBATbH
COOCTBEHHBIE CYXJIEHUS U BBIBOIBI;

BBIOMPATH CIIOCO0 penieHus yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BHIOUPATh
Haun0oJiee MOAXOASMIMUI ¢ YYETOM CaMOCTOSTENBHO BbIIETICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKUe JeiiCTBUA:

MCTIOJIb30BaTh BOIIPOCH! KaK UCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS, (OPMYJINPOBATH BOIPOCHI,
¢buKkcupyomue mpoTUBOpEeYre, MpodieMy, YCTaHAaBIMBATh HMCKOMOE M JaHHOE, (pOpMUpOBATH THIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIUIO, MHEHHUE;

IPOBOJUTH CAaMOCTOSTEJIBHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, MHCCIIEOBAaHUE IO YCTaHOBJICHUIO
0COOEHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBJICHUS, TPOILECCa, BBISIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMU, SBICHUSMH, TIPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYIMPOBATH 0OOOIEHHS U BBIBOABI 110 pe3ybTaTaM MPOBEIEHHOTO HAOIIOCHUS,
UCCIIEI0BaHMs], OLIEHUBATh JOCTOBEPHOCTD MOJIYUYEHHBIX pPe3yJIbTaTOB, BBIBOJIOB U 0000IIEHUI];

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEATIOIOKEHHS O €0 Pa3BUTUU
B HOBBIX YCJIOBUSIX.

Pab6ora ¢ undopmanmeii:

BBISIBJIATH 1€(UIMTHI HH(OPMAILIUH, TaHHBIX, HEOOXOJUMBIX JJIsl OTBETa Ha BOIPOC U JUIsl peLICHHS
3aj1auu;

BBIOMpaTh MH(GOPMAIHMIO U3 MCTOYHHKOB DPA3UYHBIX THUIIOB, aHAIW3MPOBATh, CUCTEMATH3HPOBATH H
MHTEPNPETUPOBATH MH(POPMAIIUIO pa3IMYHBIX BUJOB U (OPM IIPEICTABICHHUS;

CTPYKTYpUpOBaTh HH(GOpMALMIO, MPEACTaBIATh €€ B pPa3IUuHBIX (opMax, HILUIIOCTPUPOBATH
rpaduyecku;

OLIEHMBATH HAIEKHOCTh HH(POPMAIIUH TI0 CAMOCTOSITEIHHO CPOPMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMmyHnKaTHBHBIC YHHBeEPCAJIbHbIe Y4eOHbIe el CTBUS

OO0menue:

BOCIPUHUMATh U (POPMYIUPOBATH CYXkJACHUS B COOTBETCTBUU C YCIOBUSAMU U LIENIAMU OOIIEHHUS, SICHO,
TOYHO, TPAMOTHO BBbIPaXaTh CBOIO TOUKY 3PEHMSI B YCTHBIX M NUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHHUS 110
XOJly pelleHus 3aJjaul, KOMMEHTHPOBATh ITOJIy4EHHBII pE3yJIbTaT;

B X0Jle 00CYXIEHHs 3a/aBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl, MPOOJIEMBI, pelaeMon
3aJla4uM, BbICKA3bIBATh UJI€U, HAlIEJICHHbIE Ha MIOMCK PELIEHHS, COOCTABIATh CBOU CYKICHHUS C CYKIECHUSIMU
JAPYTrUX YYacTHUKOB JHUajiora, OOHApy>KMBaTh pa3IMYMe U CXOJCTBO IO3UIMHA, B KOPpPEKTHOU (opme
(bopMyIMpOBaTH PAa3HOTIIACHUS, CBOM BO3PAKEHHUS;

MIPEJICTaBIIATh PE3yJIbTaThl PEIICHUs 3aJaul, IKCIIEPUMEHTA, UCCIIeI0BAaHUS, IPOEKTA, CAMOCTOSTEIILHO
BbIOMpATh OpMAT BBICTYIIJICHUS C YUETOM 3a/1a4 MPE3EHTALMU U OCOOEHHOCTEN ay JUTOPHH.

PeryasiTuBHble yHUBepCcaJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranuzanus:

COCTABJISITh IUIAH, JITOPUTM PEIICHHs 3aJadd, BBIOMpATh CIMOCOO pemIeHUs ¢ YYETOM HMEIOITUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C
y4€TOM HOBOI MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOIIUOHAIBHBIH MHTEJJIEKT:



BJIaJIETh HABBIKAMHU TI03HABATEIbHOW pedIeKCUM KaK OCO3HAaHUS COBEpUIaeMbIX JCHCTBUM H
MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJITATOB, BIAJAETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJISL IIpoIiecca
U pe3yJibTaTa PelIeHrs MaTeMaTHYeCKON 3a/1a4H;

NPEIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IIPH PEIICHUU 337a4l, BHOCUTh KOPPEKTHUBHI B
NesITeIbHOCTh Ha OCHOBE HOBBIX 00CTOSITENIbCTB, IaHHBIX, HAMIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEN;

OLIGHHMBATh COOTBETCTBHE pe3yJbTaTa LENH U YCIOBUSAM, OOBSCHITH NMPUYUHBI JAOCTHXKCHUS WU
HEIOCTHKEHHUS PE3yJIbTAaTOB AEATEIbHOCTH, HAXOAUTh OLIHOKY, TaBaTh OLIEHKY MPHOOPETEHHOMY OMBITY.

CoBMecTHasl 1eITeJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHOM W HMHIUBUAYaJbHOW pabOTHI MpPH pElIeHUU
y4eOHBIX 3a/a4, MPUHUMATH IEJIb COBMECTHOM NESATENbHOCTH, IUIAaHUPOBATH OPraHU3AIMI0 COBMECTHOM
paboThI, pacmpenensTh BUIbI padoT, 10roBapuBaThCs, 00CYKIATh MPOLECC U pe3ysIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIBKUX JIFOICH;

y4acTBOBATh B TPYIIIOBBIX (popmax paboTel (00CYykIeHUs, 0OMEH MHEHHUH, «MO3TOBBIC IITYPMBD» U
WHBIE), BBITIOJIHATH CBOIO YaCTh Pa0OTHI U KOOPAUHUPOBATH CBOU ACHCTBUS C APYTUMHU WICHAMH KOMAaH/IbI,
OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIINI MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH
B3aUMO/JICUCTBUA.

INPEAMETHBIE PE3YJ/IBTATbBI

K xoniry 10 kaacca o0yyaromuiicss HAyqYUTCS:

*  CBOOOJHO ONEPUPOBATh OCHOBHBIMHU IMOHATHAMHU CTEPEOMETPHUH IIPU PELICHNUH 33/1a4 U IPOBEIECHUH
MaTEeMaTHYECKUX PacCy KICHHUI;

* TPUMEHSATb aKCUOMBI CTEPEOMETPUH U CJIEACTBUS U3 HUX MPH PEILICHUH F'€OMETPHUECKUX 3a/ay;

* KiIaccUUIMPOBATh B3aUMHOE pACIOJIOKEHHE MpPSIMbIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPAMBIX U IUNIOCKOCTEN B IPOCTPAHCTBE;

*  CBOOOJHO OINEPUPOBATh MOHATUSAMH, CBA3aHHBIMHU C YIJIAMU B IPOCTPAHCTBE: MEXKAY MPSMBIMH B
MIPOCTPAHCTBE, MEXKTY NMPSMON U INIOCKOCTbIO;

*  CBOOOJHO OIEPUPOBATh MOHATUSAMH, CBA3aHHBIMU C MHOTOTPaHHUKAMH;

*  CBOOOJIHO pacro3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (IIPU3Ma, MUPaMU/a, IPSIMOYTOJIbHBIH
napajuiesenumnes, kyo);

*  KJaccupUIMPOBATH MHOTOTPAHHUKH, BBIOMpAsi OCHOBAHUS JUIsl KIaccu(UKaIUHY;

*  CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C CEUEHUEM MHOTOTPAHHUKOB IIJIOCKOCTBIO;

*  BBIIOJHATH MapajjieIbHOE, LIEHTPAJIbHOE U OPTOTOHAIILHOE MTPOEKTUPOBaHKUE (PUTYp Ha MIIOCKOCTH,
BBITIOJHATH U300paXkeHusl GUryp Ha IIOCKOCTH;

* CTPOUTh CEYEHHS] MHOTOTPAHHUKOB pPa3IMYHbIMH METOJIAMH, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeKH U3 PUCYHKOB IIPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

*  BBIUUCIATH IUIOMIAN TOBEPXHOCTEW MHOTOTPAaHHUKOB (IIpU3Ma, MUpamMmia), TeOMETPUUECKHUX Tell
C MpUMeHEeHHeM (popmy;

* CBOOOJHO OIEPUPOBATH MOHATUAMHU: CHUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPHI;

* CBOOOJHO ONEpUPOBATH MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
MIPOCTPAHCTBE;

*  BBINOJHATH JACHCTBUSA HaJl BEKTOPAMHY;

* pelaTh 337auu Ha JI0Ka3aTeIbCTBO MaTEMAaTUUECKUX OTHOLIEHUM U HAX0XKIEHUE T€OMETPUUECKUX
BEJIMYMH, IPUMEHSS1 U3BECTHBIE METO/IbI PU PEUICHUH MaTeMaTHUYECKUX 3a7a4 MOBBIIIEHHOTO U
BBICOKOI'O YPOBHS CJIO)KHOCTH;

* IIPUMEHATH IPOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHMKAIIMOHHBIE CHUCTEMBbI
IIPY PELIEHNUN CTEPEOMETPUUECKHX 3aj1ay;



U3BJIEKAaTh, NPeoOpa3oBbIBATh U HHTEPIPETUPOBATh HH(MOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, IPeJCTaBICHHYIO Ha YepTexax U pUCYHKaX;

IIPUMEHATH [TOJIyYCHHbIEC 3HAHWS HA IPAKTUKE: CPABHUBATH U aHAJIM3UPOBATH PEAJIbHBIE CUTYALINH,
IPUMEHSATh N3y4YEHHbIE MOHATHS B IIPOLIECCE MOMCKA PEICHUs MaTEMaTH4eCKU CPOPMYJINPOBAHHOMN
po0JIeMbl, MOJIEIUPOBATh peallbHbIE CUTYAllUU Ha 3bIKE T€OMETPUH, UCCIIEA0BATh TOCTPOECHHbBIE
MOJIENIM C MCMOJIb30BAaHUEM I'€OMETPUUECKUX IOHATHM M TEOpeM, ammapara aiareOpbl, pelaTh
IIPAKTUYECKHE 33]1a4M, CBA3aHHBIE C HAXOXACHUEM I'€OMETPUUYECKUX BEJTNUMH;

UMEThb Mpe/ACTaBIeHUs] 00 OCHOBHBIX J3Tamax pa3BUTHA TIEOMETPUM KaK COCTaBHOM 4acTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHIA.

K koniry 11 kiaacca o0ydaromuiicss HAyIUTCS:

CBOOO/JHO OIIEPUPOBATH MOHATUAMH, CBA3aHHBIMU C LIMJIMHIPUYECKOH, KOHMUECKON U cheprueckoi
MIOBEPXHOCTSAMH, OOBSCHATH CLIOCOOBI OTY4YEHUS;

ONIEpPUPOBATh IMOHATUSAMH, CBS3aHHBIMH C TEJIaMU BpAIICHUS: LWJIMHAPOM, KOHYCOM, Cepoil u
1apom;

pacrno3HaBaTh Tejla BpalleHus (WINHIP, KOHYC, cdepa U 1map) U 00bACHATH CIIOCOObI MOITy4YEHUS
TeJ BpalICHHUS;

KJIacCU(UITMPOBATH B3aUMHOE PACIOJI0KEHNE CPEPHI U MIIOCKOCTH;

BBIUYUCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOIDAaHHUKOB W TeJ BpallleHus, O0BbEMBI U IJIOLIAAU
MIOBEPXHOCTEH MHOTOTPAHHUKOB U TeJl BPALCHUs, TCOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMyJ;
CBOOOZHO ONEpUpOBaTh MOHATHSMM, CBSA3aHHBIMH C KOMOWHALUSAMU TeNl BpaLlCHUs U
MHOT'OI'PAaHHMKOB: MHOTOTPaHHUK, BIMCAaHHBIA B cdepy M ONMMUCaHHBIH OKoJO cdepsl, chepa,
BIIMCAHHAsl B MHOI'OTPAHHUK WJIM TEJIO BpallleHUs;

BBIUYHCIIATH COOTHOIICHUS MEX/1y IUIOIAIMU IOBEPXHOCTEN U 00BEMaMU MOAOOHBIX TE;
n300paXkaTh U3y4aeMbie (PUTypHI, BBITOTHATH (BBIHOCHBIC) TNIOCKHE YEPTEKH U3 PHCYHKOB MPOCTHIX
00BEMHBIX QUTyp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BPAICHHUS;

U3BJIEKAaTh, HWHTEPIPETUPOBATh U NpeoOpa3oBbIBaTh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUrypax, MPEICTAaBICHHYIO HA UEPTEKaX U PUCYHKAX;

cBOOO/IHO OIIEPUPOBATH MOHSATHUEM BEKTOP B POCTPAHCTBE;

BBITIOJHATH ONEPALIMY HaJl BEKTOpaMH;

3aJ1aBaTh INIOCKOCTh YPAaBHEHHUEM B J€KapTOBOM cUCTEME KOOPIMHAT;

pelars reoOMETPUUYECKHE 3aladd Ha BBIYMCICHUE YIJIOB MEXKAY MPSAMBIMA U IIJIOCKOCTSMM,
BBIUHUCIICHUE PACCTOSHUM OT TOYKM JO IUIOCKOCTH, B LEJIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METOA IPH PELICHUN;

CBOOO/IHO OIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C JIBJKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA
JIBUKCHUI;

BBINIOJHATh M300pakK€HHsS MHOTOTPAaHHMKOB M TeJl BpalleHHs IpU MapalieIbHOM MEpeHoce,
LEHTPAIbHOW CHMMETPHUH, 3E€pKAIIBHOM CHUMMETPUHM, TpPHU IOBOPOTE BOKPYr IpPsIMOM,
npeoOpa3oBaHust MO00NS;

CTPOUTHh CEYEHHMs] MHOTOTPAHHMKOB W TE€J BpAIICHUA: CEYEHUs LWIMHApPA (MapajUlelIbHO U
MEPIEeHIUKYJISIPHO OCH), CEUeHHUs KOHyca (MapajiesibHble OCHOBAHMIO M IMPOXOJSIINE Yepes3
BEpILNHY ), CEYECHHUs L1apa;

HCII0JIb30BaTh METO/Ibl IOCTPOEHHUSI CEUEHUI: METO/] CJIEJJOB, METOJl BHYTPEHHETO NPOEKTUPOBAHUS,
METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH;

JOKa3bpIBaTh FEOMETPUYECKUE YTBEPKICHNUS;

MPUMEHSATh FeOMEeTpHUUEcKue (PAKThI U PEIICHUS CTEPEOMETPUUECKUX 3a/1a4, IPEANOIaratonx
HECKOJIBKO IIaroB PELICHUs, €CIIU YCIIOBHsI IPUMEHEHHS 3aJaHbl B SBHOM U HESIBHOM (opme;
pelaTh 3aJa4y Ha 10Ka3aTeIbCTBO MaTEMAaTHUECKUX OTHOILIEHUI U HaX0XACHUE TEOMETPUUECKUX
BEJIMYNH;



* [PUMEHATH POTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUH
CTEpEOMETPUUECKHX 3a/ay;

* IIPUMEHATH [IOJIyYCHHBIEC 3HAHUS HA IIPAKTUKE: CPABHUBATh, AHAJIM3UPOBATH U OLICHUBAThH PEAJIbHBIC
CUTyallMy, NPUMEHATh W3YYCHHBIC IMOHATHS, TCOPEMBI, CBOMCTBA B IPOLIECCE IOUCKA PELICHUS
MaTeMaTH4ecKu c(HOpMyJIUPOBAHHOM NpoOIEMbI, MOJEIUPOBAaTh pEalbHble CUTYallUd Ha S3bIKE
TE€OMETPHUH, UCCIIEN0BATH IIOCTPOCHHBIE MOJIEIIHU C UCIIOJIb30BAHUEM T€OMETPUYECKUX MIOHATHH U
TEOpeM, ammapara aireOpbl, pemaTh MPaKTHUECKUE 3a/Ja4yd, CBSA3aHHBIE C HAXOXICHUEM
TrE€OMETPUUYECKUX BEJINYMH;

* WMEThb IMpPEJICTAaBICHHs OO0 OCHOBHBIX JTalax pa3BUTUS TI'EOMETPUM KaK COCTaBHOM YacTH

(dbyHIaMeHTa pa3BUTHUS TEXHOIOTHA.
TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbBbIE
HanmenoBanmue
Ne (uu¢posbIe)
pa3aesioB U TeM KonTpoabubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/bHbIEC
NporpamMmel padoThI padoThI
pecypchl
B
| BEJICHUE B 7 |
CTEPEOMETPHIO
B3anmuoe
2 pacrnosoKeHue MpsMbIX 6 1
B IIPOCTPAHCTBE
[TapannenpHOCTH
3 MIPSIMBIX U IJIOCKOCTEN B 8
IIPOCTPAHCTBE
[lepneHaAUKyISIPHOCTH
4 MPSIMBIX U MJIOCKOCTEN B 25
IIPOCTPAHCTBE » _
VYIIIBl ¥ pacCcTOSHUSA 16 1
MHororpaHHuKu 7 1
B
7 €KTOPHI B 12
IIPOCTPAHCTBE
[ToBTOpEHME,
8 0000111eHE 1 5 2
cucTeMaTu3auus 3HaHU1
OBILIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOT'PAMME




11 KJIACC

Ne
n/n

HaunmenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoanuyecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

DJIEKTPOHHBIE
(uu¢ppossbie)

oOpa3oBaTejibHbIE

pecypchl

AHanuTnyeckas
reoMeTpus

15

IToBTOpEHUE,
00001IeHNe U
cucTeMaTtu3anus
3HAHUU

O0BéM
MHOTOTPaHHHUKA

Tena BpanieHus

15

17

24

Ilnomaan
MOBEPXHOCTH U
00BEMBI KPYTJIBIX TEN

JIBHOKEHMS

IToBTOpEHMeE,
000011IcHIE U
CHCTEeMaTH3alHs
3HAHUM

17

OBILIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102

INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/
1|

Tema ypoka

KoaunuecTBo 4acoB

Bcer
0

KonTpoabu
ble padoThI

IIpakTHyeck
ue padoTbl A

Jara

HU3yYCHHU

uupposwie

ble pecypchl

OcHOBHBIE NpaBUIIa

M300paKEeHHS Ha
pPUCYHKE
TJIOCKOCTH,
napayienbHbIX
MPSIMBIX
(oTpe3koB),

CepeIHbl OTpe3Ka

ITousTus
CTEPEOMETPUU:
TOYKa, psAMasi,
IUIOCKOCTb,

DJIeKTPOHHbIE

o0pa3oBaTesibH




MIPOCTPAHCTBO.
OcHoBHbIE NpaBuiIa
M300paKeHHsI Ha
pPHUCYHKE
TUIOCKOCTH,
napauIeIbHBIX
TIPSIMBIX
(oTpe3koB),
CepeIMHBI OTpE3Ka

IlousTus:
MepeceKaroIIecs
IUIOCKOCTH,
MepeceKaronmrecs
npsimMas u
IUIOCKOCTE;
MOJTYTIPOCTPAHCTBO

IlousTus:
MepeCceKaroIINecs
IUIOCKOCTH,
MepeCeKaArIINecs
npsimMas u
IUIOCKOCTB;

MOy IPOCTPAHCTBO

MHoOrOorpaHHuKw,
n300paxeHue
MPOCTEUIINX
IIPOCTPAHCTBEHHBIX
duryp,
HECYIIECTBYIOIINX
00BEKTOB
MHoOrOrpaHHHuKY,
n3o0pakeHue
MPOCTEUILNX
IIPOCTPAHCTBEHHBIX
duryp,
HECYIIECTBYIOIUX
00BEKTOB

AKCHOMEI
CTEPEOMETPUU U
TIePBbIE CIICICTBUS
W3 HHUX

AKCHOMBI
CTEPEOMETPUU U
MIePBbIE CIICJICTBUS
W3 HUX




10

11

AKCHOMBI
CTEpEOMETPHUH H
TIEPBBIC CIICICTBUS
n3 HuX. CrocoObl
3aJIaHus IPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O06o3HaueHUs
MPSIMBIX |
IUIOCKOCTE

N3obpaxkenue
CEUYECHMIT
MUpaMUIbl, KyOa u
MIPU3MBI, KOTOpbIE
MIPOXOJAT Yepe3 ux
pEodpa.
N3o6paxenue
nepeceyeHust
MOJTyYEeHHBIX
IIJIOCKOCTEH.
PackpamuBanue
MIOCTPOEHHBIX
CEYECHUI pa3HbIMU
LBETaMU

N3ob6paxenue
CEYCHUI
MUpaMHU/JIbl, KyOa 1
MIPU3MBI, KOTOPBIE
MIPOXOJIAT Yepe3 UxX
pEodpa.
N3obpaxenue
nepeceyeHust
MOJTyYeHHBIX
IIJIOCKOCTEM.
PackpamBanue
MTOCTPOCHHBIX
CEYEHUI pa3HbIMU
[[BETAMHU

12

N300paxkeHue
CEYECHMI
MUpaMU/JIbl, KyOa 1
HPU3MBI, KOTOPBIE
HPOXOIST Yepe3 uxX
pEdpa.
N3o0paxkenue
nepeceYeHust




MIOJIyYE€HHBIX
IIJIOCKOCTEM.
PackpammBanue
IIOCTPOEHHBIX
CCUEHUH pa3HbIMU
LBETaMU

13

N3ob6paxenue
CEUYEHUI
MUpaMUJIbL, KyOa 1
MIPU3MBIL, KOTOPbIE
MIPOXOJIAT Yepes3 ux
péopa.
N3oOpaxenue
MePECCUCHHUS
MOJTy9EeHHBIX
IJTIOCKOCTEM.
PackpammBanue
MTOCTPOCHHBIX
CEUeHUH pa3HbIMU
1BETaMU

14

Meton cnenoB i
MOCTPOCHUS
CEeUYCHUU

15

Meton cnenoB i
MMOCTPOCHUS
ceuenuii. CBoiicTBa
IepECEUCHUN
MPSIMBIX U
MJIOCKOCTEM

16

Meton cnenoB Ui
MMOCTPOCHUS
ceuenmii. CBolicTBa
IepeCceUCHU
HpSIMLIX nu
IIOCKOCTEM

17

[Toctpoenue
CEYEHUI B
nupamuje, Kyoe mno
TPEM TOUYKAM Ha
pe€obpax. Coznanue
BBIHOCHBIX
YepTexKEN 1 3aIUCh
11aroB MOCTPOEHUS

18

[Toctpoenue
CEYECHHUI B




nupamue, Kyoe mno
TpEM TOUYKAM Ha
pe€opax. Cozmanue
BBIHOCHBIX
4yepTexei U 3aInuch
I1aroB ITOCTPOCHUS

19

20

ITocTpoenue
CEUYECHHUIl B
nupamuze, Kyoe mo
TpEM TOYKAM Ha
pé6pax. Coznmanue
BBIHOCHBIX
YEpTEKEN U 3aIUCh
1IaroB MOCTPOCHUS

ITocTpoenue
CEYECHHUM B
nupamue, Kyoe mo
TpEM TOYKaM Ha
pe€opax. Coznanue
BBIHOCHBIX
YEpPTEKEN U 3aIUCh
1IaroB MOCTPOEHUS

21

IToBTOpEeHME
IUTAaHUMETPHUH:
Teopema o
MIPOMOPLIMOHAIIBHBI
X OTpE3Kax.
ITonoGue
TPEYrOJIbHUKOB

22

[ToBTOpEeHME
IJITAHUMETPUH:
Teopema MeHnenast.
PacueTs! B
CEYCHUAX HA
BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUSA
IUTAHUMETPUH U
CTEPEOMETPUH

23

KonTponbHas
pabora "AKCHOMBI
CTEepEOMETPHH.
Ceuenns"

24

Bzaumnoe
pacnoiokKeHue




MpsMBIX B
MIPOCTPAHCTBE.
CkpemuBaroniuecs
npsmblie. [Ipusnaku
CKPEIIHBAIOIINXCS
MPSIMBIX.
[TapannensHbie
NpSMEIE B
MIPOCTPAHCTBE

25

Teopema o
CYILIECTBOBAHUH U
€MHCTBEHHOCTH
IpsAMOM
NapajuieIbHON
JAHHOM NPSAMOH,
MPOXOIAIIEH uepe3
TOYKY
MIPOCTPAHCTBA U HE
Jexarei Ha
JTAHHOW MPSMOiA.
Jlemma o
MEePECCUCHUH
napajuieIbHbIX
MIPSIMBIX
TIJIOCKOCTBIO

26

[TapannensHOCTD
TpeX MPSIMbIX.
Teopema o Tpéx
napajuiebHbIX
npsaMbIX. Teopema
0
CKPEIIHUBAIOIINXCS
MPSIMBIX

27

[TapannensHoe
MIPOEKTUPOBAHUE.
OcHoBHbIE
CBOMCTBA
MapajyuieTsHOTO
MIPOEKTHUPOBAHUSI.
N3ob6paxenue
pasHbIX QUryp B
napaieabHON
MIPOEKLIUU

28

HenTpanbHas
MPOEKIMs. YTOJII ¢
COHATPABJICHHBIMU




CTOpPOHAMU. YTOII
MEXKIY IpSAMBIMHU

29

3amaun Ha
JI0Ka3aTeJIbCTBO U
HCCIICOBAHNE,
CBSI3aHHBIE C
pacCIoIOKEHUEM
MPSIMBIX B
MIPOCTPAHCTBE

30

[TonsTus:
MapajiebHOCTh
IpsIMOH U
IJTIOCKOCTH B
MIPOCTPAHCTBE.
IIpuznak
napajuieIbHOCTH
NpAMON 1
IIJIOCKOCTH.
CaoiicTBa
NapajuIeIbHOCTH
IpSIMOH U
IJIOCKOCTH

31

32

I'eomeTpuueckue
3aJIa9u Ha
BBIYHCIICHHE U
JIOKa3aTeIbCTBO,
CBsI3aHHEBIE C
MapaJIIENbHOCTHIO
MPSMBIX U
MJIOCKOCTEH B
MPOCTPAHCTBE

ITocTpoenue
CEUEHU,
IIPOXOALIETO
4yepe3 JaHHYIO
MpsIMYIO Ha
yepTexe u
MapajyuieIbHOTO
JIPYTrOH MpsSMOM.
Pacuér oTHOMICHMI

33

[TapannensHas
MPOEKIINA,
MpUMEHEHUE JJIs
MTOCTPOCHHUS
ceueHui Kyoa u
napajJiesienunesa.




CaoiicTBa
napajuieNienumne1a
Y TIPU3MBI

34

[TapannensHbie
IJIOCKOCTH.
[Ipu3naku
napajuieIbHOCTH
JIBYX IIJIOCKOCTEU

35

36

Teopema o
NapajuIeIbHOCTU U
€AMHCTBEHHOCTH
IJIOCKOCTH,
MPOXOIAIIEH uepe3
TOYKY, HE
MIPUHAICKAILY IO
JAaHHOM TUIOCKOCTH
U CIIEJICTBUS U3 Heé

CsoiicTBa
napayieabHbIX
IUIOCKOCTEH: O
NapasieaIbHOCTH
MPSMBIX
MepEeCeUYCHHs TpU
MepeceYeHNH IBYX
napajuieTbHbIX
IUIOCKOCTEH
TpeTben

37

CBolicTBa
MapayIeIbHbBIX
IUIOCKOCTEMH: 00
OTpe3Kax
napajuieIbHbIX
MPSIMBIX,
3aKIIIOYEHHBIX
MEXKIY
napasiebHbIMU
IUIOCKOCTSIMH; O
MepEeCeUCHU N
MPSAIMOM C IBYMs
napasuiebHbIMU
IUIOCKOCTSIMHU

38

[ToBTOpEHME:
teopema [ludaropa
Ha TUIOCKOCTH




39

IToBTOpEHUE:
TPUTOHOMETPHSL
NPSIMOYTOJILHOT'O
TPEYroJbHUKA

40

CaoiicTBa Ky0a u
[PSAMOYT'OJIBHOTO
napaJiesenunesa

41

Brruucnenue ninvx
OTPE3KOB B KyOe U
IIPSIMOYTOJIBHOM

napajuieJienumnesie

42

[TepnienaukynsipHO
CTb MPAMON U
IIJIOCKOCTH.
[Ipu3nax
MEPIEHIUKYISIPHOC
TH NIPSAMOH U
IJIOCKOCTH

43

IlepnenaukynsapHO
CTb IIPSIMOM U
IJIOCKOCTH.
[Ipu3nax
MEPIEHIUKYIISIPHOC
TH IPSIMOUN U
IIJIOCKOCTH

44

45

Teopema o
CYILIECTBOBAHWUU U
€MHCTBEHHOCTH
MPSIMOM,
MIPOXOAAIIEH uepes
TOUYKY
IIPOCTPAHCTBA U
MEPIEHANKYISIPHON
K IUTOCKOCTH
IInockoctu u
NEPIEHIUKYIJISPHBI
€ UM IIpsIMbIE B
MHOTOTpaHHHUKaX

46

IImockoctu n
NepHEHANKYISIPHBI
€ UM TIpsSIMbIE B
MHOTOIPAaHHHUKAX

47

[Tepnenpukymnsp u
HAaKJIOHHA.
ITocTpoenue




NEePIEHIUKYIISIPA
13 TOYKHU Ha
IPSAMYIO

48

[lepnienaukymnsip u
HaKJIOHHA.
ITocTpoenue
IIEPIEHINKYIIApA
U3 TOYKH Ha
MPSIMYIO

49

Teopema o Tpéx
NEepIEeHANKYIIpax
(npsimas u
oOpatHast)

50

51

52

53

54

Teopema o Tpéx
MEePIEeHIUKYIApax
(mpsimast u
oOpaTHast)

Yron mexny
CKPEIIHUBAIOIIMMUC
s IPSIMBIMU

ITouck
NepHEHANKYISIPHBI
X IPSAMBIX C
TTOMOIIIBIO
MePIEHINKYIISIPHBI
X TJIOCKOCTEN
OpToronaibHoe
MIPOEKTUPOBAHUE

[TocTpoenne
ceueHuii Ky0a,
IIPU3MBI,
[IPaBUIILHOMN
MIUPAMHUJIBI C
MTOMOIIbIO
OpTOrOHAJIBHOMN
MPOEKIIUU

55

ITocTpoenue
ceueHHii Ky0a,
MIPU3MBI,
MIPaBUJIILHOMN
MIUPAMHU/JIBI C
IIOMOUIBIO
OpPTOrOHAJIBHOM
IIPOEKLIUN




56

CummMmertpust B
MIPOCTPAHCTBE
OTHOCHUTEJIBHO
IJIOCKOCTH.
[TnockocTn
CUMMETpPUI B
MHOTOTpaHHHKaX

57

58

[Ipuznax
MEePIEHAUKYISIPHOC
TH IPSIMOM U
IIJIOCKOCTH Kak
CJIE/ICTBHE
CUMMETPUHU

IIpaBuiibHBIE
MHOT'OTPAaHHUKHU.
Pacuér paccrosiauit
OT TOYKH J0
IIJIOCKOCTH

59

60

61

62

63

IIpaBuiibHEIE
MHOT'OTPaHHUKH.
Pacuér paccrosiauit
OT TOYKH J0
IIJIOCKOCTH

CriocoOsI OMyCTUTh
MIEPIICHIUKYISAPBI:
CUMMETPHUS, CABUT
TOYKH 1O
NapajuIeIbHON
MpAMO

CaBur 1o
HelapajuleIbHON
IIPSIMOY,
W3MEHEHUE
paccTostHui

KonTponbHas
pabota "B3aumHoe
pacroyio’xeHue
MPSIMBIX
IUIOCKOCTEH B
npocTtpaHncTae”

IToBTOpEHUE: yroa
MEXKIy NPSMBIMU
HAa TUIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIBHOM




TPEYTrOJbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEeHwue: yromn
MEXIy
CKpEUIBAIOIIUMHUC
S IPSIMBIMU B
MIPOCTPAHCTBE

65

66

67

68

I'eomeTpuyeckue
METOBI
BBIYMCIICHUS yTJIa
MEXy NMPSMbIMU B
MHOT'OIPAaHHHUKAX
JIByrpaHHbIN yroJI.
CBOMCTBO
JIMHEWHBIX YIJIOB
JBYTPAHHOTO yTia
[TeprieHAMKYASAPHBI
€ IJIOCKOCTH.
CBolCTBa B3aUMHO
MePIEHINKYIISIPHBI
X TTOCKOCTEH
[Ipusnak
NepHEHINKYISIPHOC
TH IUIOCKOCTEH;
Teopema O MpsIMOM
MIEPECEUCHHMS IBYX
IUIOCKOCTEM
MePIEHINKYIISIPHBI
X TpEThEH
IUIOCKOCTH

69

[IpssMoyTonbHBIN
napasieenumnet;
KyO; U3MepeHus,
CBOICTBa
MPSIMOYTOJIBHOTO
napajienenunena

70

Teopema o
AuaroHajin
MIPSAMOYTOJIBHOI'O
napajienenumnena
U CJIEICTBUE U3 HEE

71

CrepeoMeTprUECKU
€ U MMPUKJIAIHBIC
3aJda4u, CBA3aHHBIC
CO B3aMMHbIM




PaCIIOJIOKCHUECM
IPSAMBIX U
IIJIOCKOCTH

72

[ToBTOpEHME:
CKpEIMBAIOIINECS
NpsSIMEIE,
rapajuieIbHbIE
IJIOCKOCTH B
CTaHJIapPTHBIX
MHOTOTpaHHHKaX

73

74

[Tapa
HapanneanHx
IUIOCKOCTEH Ha
CKPEIIHMBAIOIINXCS
MPSAMBIX,
paccTosTHUE MEXIY
CKPEIIHUBAIOIINMUC
A Hpi[MI)IMI/I B
MIPOCTHIX
CI/ITyaIlI/ISIX

Paccrosiaue ot
TOYKH J0
IUIOCKOCTH,
pacCcTOsHUE OT
NpsMO 10
IUIOCKOCTH

75

Brruucnenue
pacCTOSTHUN MEXKY
CKpEIIHMBAOIINMUC
sl IPSIMBIMU C
IIOMOIIBIO
MIEPIIECHIUKY IS PHOMN
MIOCKOCTH

76

TpéxrpanHbIi
yroJj, HEpaBeHCTBa
JUISl TPEXTPAHHBIX
yrios. Teopema
[Tudaropa,
TEOPEMBI
KOCHHYCOB U
CHUHYCOB JJIs
TPEXTPAHHOTO yTia

71

ONeMEHTBI
chepuueckoit
TCOMETPHH:




reoae3nYecKue
JIMHAY Ha 3eMiie

78

KonTponbhas
paborta "Yribl u
paccrosiHus"

79

80

CucreMaTu3anusa
3HAHUI
"MHororpaHHuK 1
€ro dJIEMECHTHI"

IInpamuna. Buast
MUPAMHAL.
[IpaBunbHas
MpaMua

81

[Ipusma. [Ipssmas u
HAaKJIOHHAs
MIPU3MBL.
IIpaBunbHas
pu3Ma

82

83

[Ipssmoint
napajuleJenunen,
IIPSIMOYTOJIBHBIN
napajuleJenunen,
KyO

Brimykiieie
MHOT'OTPaHHUKH.
Teopema Ditnepa

84

Brimykiieie
MHOTOTPaHHUKH.
Teopema Ditnepa.
IIpaBunbHBIE U
II0JIyTIPaBUJIbHBIE
MHOT'OTPaHHUKHU

85

Kontponbnas
pabora
"MHoOrorpaHHukm"

86

[TonsiTue BekTOpa
Ha IUIOCKOCTH U B
MPOCTPAHCTBE

87

CymMma BEKTOpOB

88

PazHocTth BEKTOpPOB

89

IIpaBuno
napajulesenumne1a

90

YMHOXEHNE
BEKTOpa Ha YUCJIIO




Paznoxenue
BEKTOpa 1o 0azucy
91 TPEX BEKTOPOB, HE 1
JIeXKaIUX B OMHOHU
IUIOCKOCTH

CkaisapHoe
92 p
MIPOU3BEICHUE

Boruncnenue yrna
93 MEXK]ly BEKTOpamMu 1
B IIPOCTPAHCTBE

[Ipocretimue
94 3a7a4U C 1
BEKTOpaMH

IIpocreiimme
95 3a7a4U C 1
BEKTOpaMHU

IIpocreiimme
96 3aJ1a4u ¢ 1
BEKTOpaMH

[Ipocretimue
97 3a/1a4u ¢ 1
BEKTOpaMHU

O000111EHIE U
98 cucTeMaTH3aIus 1
3HAHUN

O0001IeHNEe "

99 CUCTEMATHU3AIHS 1
3HaHUH

Hrorosas
100 = koHTpoJIbHAs 1 1
pabora

Hrorosas
101 KOHTPOJIbHAS 1 1
pabora

O06001menue u
102 cucTeMaTHu3aIus 1

3HAHUHI

OBIIEE KOJIMYECTBO
YACOB I10 102 6
I[TPOTPAMME

11 KJIACC

Tema ypoka KoanuyectBo yacos




Bcer

KonTpoubn
ble padoThI

IIpakTHYeck
ue padoTbl

Hara
H3Y4YeHH
|

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibH
ble pecypchl

IToBTOpEHME TEMBI
"KoopauHatsl
BEKTOpA Ha
IJIOCKOCTH U B
npocTpaHcTBe"

[ToBTOpEHME TEMBI
"CkansipHoe
MIPOU3BEICHUE
BEKTOPOB"

IToBTOpEHME TEMBI
"Brruucienue
yIiia MeXIy
BEKTOpPaMHU B
npocTpaHcTBe"

IToBTOpEHME TEMBI
"VpaBHeHue
IPSIMOiA,
MPOXOIAIIEH
yepe3 ABE TOUKH"

YpaBHeHue
IUIOCKOCTH,
HOpPMAaJIb,
ypaBHEHUE
TUIOCKOCTH B
OTpe3Kax

YpaBHeHue
IUIOCKOCTH,
HOpPMaJb,
ypaBHEHUE
MJIOCKOCTH B
OTpe3Kax

BekTopHoe
IIPOU3BEJCHUE

JInnelHbIe
HEpPABEHCTBA,
JIMHEHHOE
MPOrpaMMHUPOBaH
ne

JInnelinbie
HEpaBEHCTBA,




JIMHENHOE
MIPOrPaMMUPOBaH
ue

10

AHanutnueckue
METO/IbI pacuéra
yria MeXny
HpSIMBIMI/I B
MHOT OFpaHHI/IKaX

11

AHanuTnyeckue
METO/IbI pacuéTa
yriia Mexay
IIOCKOCTSIMU B
MHOTOTPaHHHUKAX

12

dopmyna
paccTosiHus OT
TOYKH J10
IJIOCKOCTH B
KOOpPJMHATAX

13

14

Haxoxnenue
paccTostHuM OT
TOYKH JI0
TUTOCKOCTH B KyOe

Haxoxnenune
paccTostHUuM OT
TOYKH J10
IJIOCKOCTH B
IIPaBUIIbHOMN
MApaMHJIE

15

KontposnbHas

paborta

"A
HaJIUTUYECKas

reomerpus”

16

Ceuenus
MHOFOFpaHHI/IKOB .
CTaHJapTHBIE
MHOFOFpaHHI/IKI/I

17

18

Ceuenns
MHOTOTPAaHHHUKOB:
METOJI CJIE0B

Ceuenus
MHOTOTPaHHHUKOB:
CTaHI[apTHLIC
IJIOCKOCTH,
NepeceYCHHS




HpHMBIX nu
IUIOCKOCTEN

19

[TapannenbHbie
npsIMbIE U
MJIOCKOCTH:
napajuieiabHbIe
ceUyeHUs

20

21

[TapannenbHbie
HpsIMBIE U
MJIOCKOCTH:
pacuér
OTHOIIEHUI

ITapannenbHbie
HpsIMbIE U
IJIOCKOCTH: YIJIBI
MEXKTY
CKpEIIMBAOIIUMU
CA PSIMBIMU

22

23

[lepnennukynsipu
bIC MPSAMBIC U
IIOCKOCTH:
CTaHJapTHbHIC
napsbl
NEepPHEeHANKYIISIPH
BIX MJOCKOCTEH U
PSIMBIX,
CUMMETPHUH
MHOTOT'PaHHUKOB
[lepnennukymnsipx
b€ MPSAMbIE U
IUIOCKOCTH:
TeopeMa o Tpex
MEPIEHANKYJIIpax

24

[lepnienaukynsipH
bI€ TIPSIMBIE U
IUIOCKOCTH:
BBIYUCIICHUS JUTUH
B
MHOI'OI'paHHHUKAX

25

IToBTOpEHME:
TIOIIAAN
MHOTOYTOJIbHUKOB
, hopMyBI IS
TUIOIIAJICH,




COOOpaxKeHMs
nooous

26

IToBTOpEHUE:
IO
MHOTOYTOJTbHUKOB
, bopMymbI st
TUIOIIACH,
COOOpaKeHHsI
moxoous

27

[ToBTOpEHuUE:
TUTOIIIA TN
MHOTOYTOJTbHUKOB
, hopmMymbI st
TUIOIIAJICH,
COOOpaKCHHS
nmonoous

28

29

[Lnomanu
CEUYCHHI
MHOTOTPaHHUKOB:
IO
MMOBEPXHOCTEH,
pa3pe3aHus Ha
YacTH,
COOOpaKeHHS
no100ust
ITnomanu
CEUYCHMI
MHOTOT'PAaHHHUKOB:
TUTOIIATN
MTOBEPXHOCTEN,
paspe3aHus Ha
YacTH,
COOOpaKeHUs
nonoous

30

KontponbHas
paborta
"[loBTOpEHuUeE:
MHOTOTPaHHUKH,
CEYEHUs
MHOTOTPaHHHUKOB"

31

O0BéM Tena.
O0BeMm
PSIMOYTOJIBHOTO
napasuieJienue/1a




32

3amauu 00

yZIBOCHMH KyOa, 0
KBaJIpatrype Kyoa;
O TPUCEKIUH yTia

33

CrepeoMeTrpuueck
ue 3aJa4,
CBA3aHHBIC C
00BEMOM
IpSIMOYTOJIBHOTO
napaJuleenumneaa

34

35

IIpuknanueie
3a/1a4u,
CBSI3aHHBIE C
BBIUNCIICHUEM
00BEMa
IPSIMOYTOJIBHOTO
napajuleenunesa

O06béM npsiMoit
PU3MBI

36

CrepeoMeTrpuueck
ue 3a7aqd,
CBSI3aHHBIE C
BBIYUCIICHHEM
00BEMOB MpsIMON
HPU3MBI

37

[Ipuxnagaeie
3a/1a4w,
CBSI3aHHBIE C
00BEMOM TIPAMOi
IPU3MBI

38

Brranciaenue
00BEMOB TeJI C
ITOMOIITHIO
ONPEACIEHHOTO
uHTerpana. O0bEM
HAKJIOHHOM
MIPU3MBbI

39

Brruncnenue
00BEMOB Te ¢
MOMOILIBIO
ONPEACIEHHOTO
uHTerpana. O0bEM
pamMuabl

40

dopmyiia 00bEMa
IUPaMUJIBI.




OTHollIeHHe
00BEMOB MUPAMHUT
¢ 00LIUM yTIIOM

41

dopmyna 00bEMa
MTUPAMU/IBL.
OtHo1eHue
00BEMOB MMUPAMHU/T
¢ 00IIUM yTIIOM

42

CrepeoMeTpHuieck
He 3aJa4H,
CBSI3aHHEBIE C
00BEMaMu
HaKJIOHHOM
MIPU3MBI

43

CrepeomMeTrpuueck
ue 3aJa4H,
CBSI3aHHBIE C
o0BEMamMu
HPaMU/IbI

44

[Ipukianueie
3aJa4M 110 TeMe
"O0BEMBI TET",
CBSI3aHHEBIC C
00BEMOM
HAKJIOHHOM
MIPU3MBbI

45

[IpuknanHeie
3a/1a4H 10 TEME
"OO0BEMBI TEI",
CBSI3aHHBIC C
00BEMOM
TUPAMHU/IBI

46

[Ipumenenne
00BEMOB.
Brruucnenue
paccTostHUS 10
IJIOCKOCTHU

47

KonTponbHas
pabota "O0béM
MHOIOTpaHHHKaA"

48

Hwmmnapuyeckas
MIOBEPXHOCTb,
oOpa3yrorue
LUJIUHAPUYECKOU
MOBEPXHOCTHU




49

Humunaap.
IIpssmoit kpyrosou
HUIUHJIP.
ITmomane
MMOBEPXHOCTHU
1005810503 01 (1]

50

Konnueckas
MOBEPXHOCTb,
obpasyrommue
KOHHYECKOU
MTOBEPXHOCTH.
Konyc

51

52

53

54

CeueHue KoHyca
IUIOCKOCTBIO,
napasuieibHON
TUIOCKOCTH
OCHOBaHUs

Y ceuéHHubIit
KOHYC.
N3o6pakenune
KOHYCOB 1
YCEUEHHBIX
KOHYCOB
[Tmomans
OOKOBOM
MOBEPXHOCTHU U
ITOJIHOM
MOBEPXHOCTHU
KOHYyCa
IImomans
OOKOBOM
MOBEPXHOCTHU U
ITOJIHOM
MMOBEPXHOCTHU
KOHYycCa

55

CrepeomeTrpuueck
ue 3a/1a4M Ha
JI0Ka3aTeNbCTBO U
BBIUHUCIICHHE,
MIOCTPOCHUEM
CEYeHUI
LUIIMHIpa, KOHyCa

56

CrepeomeTpHrieck
ue 337a4u Ha
JT0Ka3aTeNIbCTBO U




BBIYUCICHUC,
MIOCTPOEHUEM
CCUCHUI
HWJIMH]IpA, KOHyCa

57

IIpukinanueie
3a/1a4H,
CBSI3aHHBIC C
LUIUHAPOM

58

59

[Ipuknannsie
3aJ1a4H,
CBSI3aHHBIE C
HAJIUHAPOM

Cdepa u map

60

61

[Iepeceuenue
chepsl 1 mapa ¢
IIOCKOCTBIO.
Kacanue mapa u
chepsr
IJIOCKOCTHIO. Bug
U U300pakeHue
niapa
[Iepeceuenue
cdepsl U 1mapa ¢
IUIOCKOCTBIO.
Kacanue mapa n
cdepbl
IUIOCKOCTBIO. Bun
U U300pakeHue
nrapa

62

YpaBHeHue
cthepsr. [Tmomanp
cthepsl u eé
yacTeu

63

Cummerpus
cdepsl U mapa

64

CrepeomeTrpuueck
ue 3a/1a4u Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHHE,
CBSI3aHHBIE CO
chepoit u mapom,
HOCTPOCHHUEM HX
CeYCHUI
IUIOCKOCTBIO




65

CrepeomMeTrpuueck
ue 3a/1a4u Ha
JI0Ka3aTenbCTBO U
BBIUKCJICHHE,
CBSI3aHHBIE CO
chepoit u mapowm,
MOCTPOEHUEM HX
CEYCHUI
IUIOCKOCTBIO

66

67

68

69

70

[Ipuknannsie
3aJ1a9H,
CBsI3aHHBIE CO
cdepoii u mapom
[ToBTOpEHueE:
OKPY’KHOCTh Ha
IUIOCKOCTH,
BBIUMCIICHUS B
OKPY>KHOCTH,
CTaHJapTHbHIC
nmogoous

Paznuunsie
KOMOWHAIUU TEN
BpaIleHus U
MHOTOTPAaHHHKOB

3agauu 1o reMe
"Tena n
MTOBEPXHOCTH
BpanieHus"
3agaun 1o TreMe
"Tena n
MOBEPXHOCTHU
BpanieHus"

71

KontponbHas
pabota "Tena u
IIOBEPXHOCTHU
BpanieHus"

72

O06BEM mIMHIpA.
Teopema 06
00BEME IPSAMOTo
IIJTHPA

73

Brranciaenue
00BEMOB TeI ¢
ITOMOIIILIO
ONPEACIEHHOTO




uHTerpana. O0bEm
KOHYCa

74

ITmomann
OOKOBOH U
MMOJTHOM
MOBEPXHOCTHU
KOHyca

75

CrepeoMeTpHUECK
ue 3a/1a4u,
CBsA3AaHHBIC C
BBIUYHUCIICHUCM
00BEMOB
LUJIMH]IpA, KOHyCa

76

ITpuknagueie
3aJa4M 110 TeMe
"OOBEMEBI U
IUIOIIA U
MMOBEPXHOCTEN

TCJI

71

O06béM mapa u
IapOBOTO
cekropa. Teopema
00 00bEMe miapa.
[Tnomans chepsl.
Crepeomerpuueck
ue 3ajJauu,
CBSI3aHHBIE C
BBIYMCIICHHEM
00BEMOB 11apa,
IapOBOTO
CerMeHTa u
IIapOBOT'0 CEKTOpa

78

[Tpuknannsie
3a7a4M 110 TEME
"O0BEMBI TENT",
CBSI3aHHBIE C
00BEMOM 11apa u
URI(0)106:911 570)
cdepsl.
CooTHomeHHS
MEXIY

IO AISIMHU
MMOBEPXHOCTEU U
o0BEMaMu
MOAOOHBIX TEJ




79

ITomo6HbIC Tena B
MIPOCTPAHCTBE.
HN3menenue
00BéMa mpu
mogoouu.
CrepeomeTpHrieck
W€ 3a1a4u,
CBSI3aHHBIE C
BBIYUCICHUEM
00BEMOB TEI U
IUIoIaae
MMOBEPXHOCTEN

80

KontposnbHas
pabora "Ilnomaan
MIOBEPXHOCTH U
00BEMBI KPYTIIBIX

Tex"

81

JBroxeHus
MIPOCTPAHCTBA.
OtobOpaxeHusl.
JBrxenus u
paBeHCTBO (uryp.
OO61ue cBolicTBa
IBVOKEHUN

82

Buner nemkennii:
napasuieIbHbII
IIEPEHOC,
LIEHTpaJIbHAS
CUMMETpPHUS,
3epKajibHas
CHUMMETpPHUS,
MTOBOPOT BOKPYT
psIMOI

83

84

[IpeobpazoBanus
nonobus. [psmas
u cdepa Dinepa
I'eomeTrpuueckue
3a7a4M Ha
[IPUMEHEHUE
JOBUXXCHUA

85

KontponbHas
pabota "BekTopbl
B IIpOCTpaHcTBE"

86

Oo6o0maromee
noBtopenue 11




87

TOHATHUN U
METO/IOB Kypca
reomerpun 1011
KJIACCOB,
cucTeMaTtu3anus
3HAHMI:
"[TapannensHOCTD
pSIMBIX U
IJIOCKOCTEN B
npocTpaHcTse"

O06o0maromee
noBtopenue 11
TIOHSTHUH U
METOJ/IOB Kypca
reomerpun 1011
KJIACCOB,
cHUCTEeMaTH3aIus
3HaHui: "BekTopbl
B MpocTpaHcTBe"

88

&9

O6o6maroiee
noBTopenue 11
MOHATUH U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
cucTeMartu3anus
3HaHUM: "BekTopbl
B IIpocTpaHcTBe"

Oo6o61maromiee
noBtopenue 11
TTOHSTHH U
METOJIOB Kypca
reometpun 10-11
KJIACCOB,
cHUCTEeMaTH3aIus
3HaHuii: "OobeM
MHOTOTrpaHHHKaA"

90

O6o6mmaromee
noBtopenue 11
MIOHATHI 1
METO/IOB Kypca
reomerpun 10-11
KJIACCOB,
cucTeMaTtu3anus
3HaHui: "O0BeM
MHOTOTpaHHUKA"




91

Ob6o06maromee
noBTopenue 11
TIOHATHUN U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTeMaTH3alUs
3HAHUM:
"TInomanu
MOBEPXHOCTHU U
00BEMBI KPYTIIBIX

"

TCJI

92

93

94

95

O6o6maromee
noBTopenue 11
TIOHATHI 1
METOJ/IOB Kypca
reomerpun 1011
KJ1aCCOB,
cHCTeMaTH3aIus
3HAHHI:
"ITmomanu
MOBEPXHOCTHU U
00BEMBI KPYTIIBIX

Tex"

Hrorosas
KOHTPOJIbHAS
paborta

Hrorosas
KOHTPOJIbHAs
pabora

IToBTOpEHHE,
00001IeHHE U
CHCTEMaTU3alHs
3HAHUM

96

Hcropus pa3BuTus
CTEPEOMETPUH KAK
HayKHU U €€ pojb B
pa3BUTUHU
COBPEMEHHBIX
UHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTMH

97

Hcropus passurus
CTEPEOMETPUH KAK
HAyKHU U e€ pojb B




pa3BUTHH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

98

99

Hcropus passurus
CTEPEOMETPUU KAK
HAyKHU U €€ pojb B
pa3BUTUU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

HcTopus pa3Butus
CTEPEOMETPUU KaK
HayKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
VHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

100

Uctopus pazsutus
CTEPEOMETPUH KaK
HAyKH U €€ poJib B
pa3BUTHHA
COBPEMEHHBIX
VH)XEHEPHBIX U
KOMIIBFOTEPHBIX
TEXHOJIOT UM

101

Hcropus passurus
CTEPEOMETPUH KAK
HayKU U €€ pojb B
pa3BUTUHU
COBPEMEHHBIX
WUHXCHEPHBIX U
KOMITBFOTEPHBIX
TEXHOJIOTHH

102

Hcropus passurus
CTEPEOMETPUH KAK
HAyKHU U €€ pojb B
pa3BUTHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH




OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

102 8 0

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsieMmble npeaMeTHBIE Pe3yabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOM MPOrpaMMBbl CPpeAHEro 001ero 00pa3oBaHus
pe3yJbTara
7 I'eometrpus
7.1 OrniepupoBath MOHATUSAMH: TOUYKA, TIPsIMasi, TIIOCKOCTh
79 [IpuMeHsTh aKCHOMBI CTEPEOMETPHUH W CIHEACTBHS W3 HHUX TMpPU PEHICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHUAMHU: TAPAJUIETBHOCTh M MEPIEHIUKYJISAPHOCTH MPAMBIX U
' IUIOCKOCTEH
7.4 KrnaccudumnupoBaTh B3aMMHOE PaCcIIOIOKEHHUE MPSMBIX U IIIOCKOCTEH B TIPOCTPAHCTBE
OnepupoBaTh MOHSATUSAMU: ABYTPAHHBIN YTOJ, TPaHH JBYIPAaHHOTO yria, pedpo
7.5 JIBYTPAHHOTO yTJia, IMHEWHBIN yroJl IBYTPaHHOTO yTJia, TPaJyCcHast Mepa JBYTPAHHOTO
yria
76 OnepupoBaTh MOHITHSIMH: MHOTOT'PAHHUK, BBITYKJIbIA U HEBBITYKJIbIA MHOTOTPAHHUK,
' 3JIEMEHTHI MHOTOTPAaHHHKA, MPABUIHHBIA MHOTOTPAHHUK
77 Pacrio3HaBaTh  OCHOBHBIE  BHJABI ~ MHOTOTPAHHUKOB  (MHUpamMuaa,  MpU3MA,
' MPSIMOYTOJIBHBIN Mapaienenumnes, Kyo)
KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpasi OCHOBAHHS Ui KJIaCCU(PUKAIIUU
7.8 (BBIMTYKJIbIC ¥ HEBBIMTYKJIbIE MHOTOTPaHHUKH, TIPABUIILHBIE MHOTOTPAaHHHUKH, PSIMBIC U
HAKJIOHHBIE IPU3MBI, apalIeIenUIe/Ibl)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIas INIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBSACHATH MPUHIUIBI TOCTPOCHUSI CEUYEHUH MHOTOTPAHHUKOB, HCIONB3YsS METOJ
' CJIEe/IOB
711 CtpouTh CeYeHHS MHOTOTPAHHHKOB METOIOM CJIEJIOB, BBIMOJHATH (BBHIHOCHBIC)
' IJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXO0XKICHHE TEOMETPUUECKMX BEIWYWH TIO0 00pasiam Win
QITOpUTMaM, TPUMCHSS WM3BECTHBIC AHAIMTHYCCKUE METOABI TIPU PEIICHUU
7.12 CTaHJIAPTHBIX MATEeMATHUYECKUX 3a/lad Ha BBIYUCIICEHUE PACCTOSHUN MEXKIY ABYMS
TOYKAMH, OT TOYKH IO MPSMOIA, OT TOUYKHJIO MJIOCKOCTHU, MEKIY CKPEIIUBAOIIUMUCS
MPSIMBIMU
Pemate 3amaum Ha HaXOXKICHHE TEOMETPUUECKHX BEIWYWH TIO0 00pasiam Win
QIrOpuUTMaM, TPUMEHsSI W3BECTHbIC AHAIUTUYCCKUE METOABl TPU PEIICHUU
7.13 CTaHAAPTHBIX  MATEMAaTHYECKUX  3a/Jad Ha  BBIYUCICHHE  YIJOB  MEXAY

CKPELIUBAIOIIUMUCS IPAMBIMH, MEXKIY IPSAMOH U INIOCKOCTBIO, MEKY IUNIOCKOCTSMH,
JIBYT'PAaHHBIX YIJIOB




Bbuucnarte 00bEMBI M IJIOLIATM  MOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpHU3Ma,

7.14 nUpamMuia) ¢ IpUMEHEHUEM (POPMYII, BBIYUCIATh COOTHOIICHUS MEXKIY IUIOLIaIIMU
noBepxHocTeH, 00bEMaMu TOAOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHATHUAMU: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb
' CUMMETpPHUH, LIEHTP, OCh U TUIOCKOCTH CHMMETPUHU (PUTYPBHI
W3Bnekatb,  mpeoOpa3oBbIBaTh W UHTEPNPETHPOBATH  UHPOPMALUIO O
7.16 IIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUrypax, MPEICTABICHHYI0 Ha 4YepTeXax M
pHUCYHKaX
IIpumensaTs reomerpuueckue (GakThl Ui PELIEHUs CTEPEOMETPUYECKHX 3ajad,
7.17 MPEAOoNaratoluX HECKOIbKO IaroB PELIeHHUs], €CIIM YCIOBUs IPUMEHEHUS 3aJlaHbl B
sSBHOU (hopMme
718 [TpumeHsTH npocreiime IIpOrpaMMHBbIE cpeicTBa u 3JIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CUCTEMBI NP PELLICHUH CTEPEOMETPUUECKUX 3aa4
719 [IpuBOANUTE TIPUMEPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TPHUPOAE M KHU3HH,
' pacrno3HaBaTh MPOSBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[IpyMeHsITh MoJy4eHHbIE 3HAHUS Ha IPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYaLlUU U
NPUMEHATh HM3YYCHHBIC IOHATHS B MPOIECCEe IOUCKA PEHICHHS MaTeMaTHYeCKU
790 copMyIHpOBaHHOKH TPOOJIEMBI, MOIECIUPOBATh peaAlbHbIE CHTyallud Ha S3BIKE
' r€OMETPUHU, UCCIIEIOBATH TIOCTPOEHHBIE MOJEIHN C UCIIOJIb30BAHUEM F'€OMETPUUECKUX
MIOHATHUH U TeopeM, anmnapara ajareopsl, perars NPaKTHUECKUe 3a/1a4l, CBSI3aHHbIE C
HaXO0KJIEHUEM IeOMETPUYECKUX BETUYNH
11 KJIACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3yJbTATHI 0CBOCHUSI OCHOBHOI
NpoBepsieMOro .
00pa3oBaTeILHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJabTarta
6 I'eomerpus
OnepupoBaTh  HOHATHAMM:  IWIMHAPHYECKass  IMOBEPXHOCTb,  0OOpasyloliue
6.1 LUWIMHIPUYECKON MOBEPXHOCTH, LMIMHAP, KOHUYECKas MOBEPXHOCTb, 0oOpa3yroliue
KOHUYECKON OBEPXHOCTH, KOHYC, chepruueckasi IOBEPXHOCTh
6.2 PacnioznaBaTh Tena BpaueHus (HMIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CLIOCOOBI MOTYUYEHHS TEJ BPALECHHS
6.4 KrnaccudunmpoBaTs B3auMHO€E pacnoioxkeHue cheprl U INIOCKOCTH
OnepupoBarh MOHATHSAMM: IIAPOBOM CETMEHT, OCHOBAaHHUE CErMEHTa, BBICOTA
6.5 CETMEHTa, LIApPOBOM CJIOM, OCHOBAHME ILIAPOBOIO CJIOS,, BHICOTA ILIAPOBOIO CJIOS,
IapOBOU CEKTOP
6.6 Bbruucniare 00bEMBI U IIIOLIA/IU TTOBEPXHOCTEH TeJ BPAILIEHUs, TEOMETPUUYECKUX Tel
' C IpUMEeHeHHeM (HopMyJT
6.7 OnepupoBaTh NOHATUAMH: MHOTOI'PAaHHHK, BIIMCAHHBIN B c)epy U ONUCAHHBIN OKOJIO
’ cdepsl, cepa, BIucaHHas B MHOIOI'PaHHUK WM TEJIO BPALLCHUS
6.8 BbIunciaTe COOTHOLIEHNS MEXY TUIOIAASIMU IIOBEPXHOCTEN N 00bEMaMH 1OTOOHBIX

TEI




N300paxkaTh u3ydaemble (UTYpbl OT PYKH U C MPUMEHEHHEM MPOCTHIX UYEPTEKHBI

6.9
MHCTPYMEHTOB
6.10 BrImonHATE (BRIHOCHBIE) TUTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
' BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPALLICHUS
W3Bnekarb,  MHTEpHpeTHpOBaTH U MpeoOpa3oBbIBaTh  WMHGOpMALMIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha yepTexax u
PUCYHKaxX
[IpumensTb reomeTpudeckue (akThl ISl pPEUICHHs CTePEOMETPHUYECKHX 3ajad,
6.12 MIPEeIoJIararolliuX HECKOJIbKO IIAaroB PeIlieHus, €CIIU YCIOBHS IPUMEHEHUS 3a/1aHbl B
SIBHOU popme
6.13 OrnepupoBath MOHATUEM: BEKTOP B MPOCTPAHCTBE
6.14 BEIMONHATE EHCTBUS CIOXKEHHUS BEKTOPOB, BHIYMTAHHS BEKTOPOB M YMHOXKEHUS
' BEKTOpa Ha YHCII0, OOBSICHITH, KAKUMHU CBOMCTBAMHU OHHU 00J1a/1al0T
6.15 [TpuMeHsTh MpaBUIIO Mapaiesenureia NPy CI0KEHUU BEKTOPOB
OnepupoBaTh NOHATHIMH: JEKApTOBBI KOOPMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb
6.16 BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YroJd MEXKIy BEKTOPaMH,
CKaJIsIpHOE MPOU3BEACHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI
HaxomuTe cyMMy BEKTOpPOB M TPOM3BEJCHHE BEKTOpa Ha YHUCIIO, YTOJI MEXIY
6.17 BEKTOpPAaMH, CKaJsIPHOE IPOM3BEICHHME, PpACKIAAbIBaTh BEKTOP 1O  JIBYM
HEKOJUTUHEAPHBIM BEKTOpam
6.18 3asaBath IUIOCKOCTh YPABHEHUEM B JIEKapTOBOM cUCTEME KOOPIUHAT
6.19 Pemarp mpocTeiilne TeoMeTpUYecKHEe 3aJadyd  Ha TPUMEHEHHE BEKTOPHO-
' KOOPJIMHATHOTO METO1a
Pemrate 3amaum Ha 10Ka3aTENLCTBO MATEMAaTHYECKHX OTHOIICHUH W HAXOXKICHHE
6.20 TE€OMETPUUECKUX BEJIIMYMH MO 00Opas3laM WM ajlropuT™MaM, MPUMEHSS HW3BECTHBIC
METO/IbI TP PEIICHUU CTAaHIAPTHBIX MaTeMaTHUECKUX 3a7a4
621 [IpumenaTh MpoCTeNIne MIpOrpaMMHBIE cpencrTaa u JJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPUIECKUX 3aa4
6.0 [IpuBONTE TIPUMEPHI MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B TPUPOAE M IKHU3HH,
' pacro3HaBaTh NPOSBICHUE 3aKOHOB TEOMETPUH B HCKYCCTBE
[TpuMeHATH MOMy4YeHHbIE 3HaHUS Ha PAKTUKE: aHAJIU3UPOBATh PEabHbIe CUTYallUU U
NPUMEHATh M3YYEHHBIE MOHATUS B MpOIecce MOUCKA PELICHHS MaTeMaTH4eCKU
6.3 chOopMyITUPOBAaHHOW TIPOOJIEMBI, MOJCIUPOBATh pEATbHBIC CHUTYyalldd HaA SI3bIKE

T€OMETPHUH, UCCIICIOBATh MOCTPOCHHBIE MOJICTN C UCTIOIb30BAHUEM T€OMETPHUIECKUX
MIOHSTHUI U TEOpeM, alnapara anreopsl, pelaTh NpakTUYECKUe 3a7auu, CBI3aHHbIE C
HaXO0XJICHUEM T€OMETPUUYECKUX BEITUIHH

INPOBEPSEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPRAHUN

I'eomerpus




7.1

OcHOBHbBIE TOHATHSL CTepeoMeTpuH. Touka, MpsiMas, MJIOCKOCTb, MpOocTpaHCTBO. [loHATHE 00
AKCMOMAaTUYECKOM ITIOCTPOECHUU CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX

7.2

B3aumHoe pacnonoxeHue MNpSMBIX B IPOCTPAHCTBE: MeEpeceKarolluecs, NapauiejbHble U
cKpeuuBaromuecs mnpsaMmele. [lapamienbHOCT NPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapajuleJIbHbIe IIPSMbIE B IIPOCTPAHCTBE, MApPaJUIEIbHOCTh TPEX IPSMBIX, [APaJUICIBHOCTD
IpSAIMOM M IUIOCKOCTH. YTIJIBIC COHAIPABJICHHBIMA CTOPOHAMH, YTOJ MEXKIy IpsSMBIMUA B
npoctpaHcTBe.  IlapajuielbHOCTh  IUIOCKOCTEM:  MAapajUIedbHBIE  IUIOCKOCTH, CBOMCTBA
napajuleNbHBIX TIockocTe. [IpocTeiiiue npoctpaHcTBEeHHbIE (GUTYPBI HA IIJIOCKOCTHU: TETPAadIp,
Ky0, mapaJuienenumne, HoCTpOeHUE CeueHu

7.3

[lepneHqUKYISAPHOCTD IPSIMOM M IUIOCKOCTH: INEPHEHIUKYIISIPHBIE IPSIMbIE B IIPOCTPAHCTBE,
NpsAMBIC MAPAJUICIBHBIC U HNCPHCHAUKYJIAPHBIC K INIOCKOCTHU, MPU3HAK MCPIICHAUKYJIAPHOCTU
NPSAMOU U TNIOCKOCTH, TEOpEMa O MPSIMOIl NEPIEHAUKYJISIPHON TIOCKOCTH. YTJIbI B IPOCTPAHCTBE:

yroJl MEXIy MpsIMOW M IJIOCKOCTBIO, JBYIPAaHHBIA YTroJ, TUHEHHBIA Yyroj JBYTpaHHOTO YIuial

[lepnieHquKyIsp U HAKJIIOHHBIC: PACCTOSHUE OT TOYKHU [0 INIOCKOCTH, PACCTOSTHUE OT NPSAMOM 10
IUIOCKOCTH, NPOEKIMs (UTypbl Ha IUIOCKOCTh. IlepneHauKyIspHOCTh IUIOCKOCTEH: MpU3HAK
MEPIEHAUKYISIPHOCTH ABYX IIOCKOCTEN. Teopema 0 TpEX MepHneHANKYIIsIpax

7.4

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAHHMKA, BBIMYKIIbIE U HEBBITYKIIbIE
MHOTOTPaHHHKH, pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: n-yroiapHas mpu3Ma, TpaHd U OCHOBaHUS
NpU3MBL, MpsiMas ¥ HAKJIOHHAas TpPU3MbI, OOKOBas W TOMHAS IOBEPXHOCTh MPU3MBL.
[Tapannenenunen, npsAMOYTrOJIbHBIM Mapajieienuren U ero cBoictea. [Iupamupa: n-yrosbHas
nmupaMuja, rpaid M OCHOBAHHUC IIUpaMUIbI, 601(01321;1 M TI0JHasA IMOBCPXHOCTb IMHUPaAMUIBI,
InpaBHUJIbHasA U yCC‘IéHHaSI nupamMua. JIEMEHTHI Npu3Mbl W MHUPAMHIBL. HpaBI/IJ'IBHI)IG
MHOT'OTpaHHUKH: TOHATHC IMPABUJIBHOI'O MHOI'OIpaHHHKA, IMPAaBUJIbHAsA IpU3Ma W IPaBUJIIbHAA
NMpaMuJia, paBUiIbHAs TPEYrojbHas MUpaMuaa U IPaBWIbHBIN TeTpasap, kyo. [Ipencrasnenne

O MPaBUJIBHBIX MHOTOIPAHHHMKAX: OKTadJp, JOAEKa’Ap U HKocayapyrue CedeHus NPU3MbI U
MTUPAMHU/IBI

i

7.5

CI/IMMeTpI/IFI B ITPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIBHO TOYKH, HpﬂMOfI, IUIOCKOCTH. DJIEMCHTHI
CUMMCTpPUH B TMpaMuaax, rnapauiCiIiCIuncaax, MpaBuJIbHbIX MHOTOI'paHHUKAX

7.6

Brruucnenue 5»71€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHanu, yribl. [lnomans OokoBoOi
IIOBEPXHOCTH M TIOJHOM IOBEPXHOCTH MNPSMOM NIPHU3MBI, IUIOIIAJb OCHOBaHUM, TeOpema O
OOKOBOM TMOBEPXHOCTH NPsIMOM Mpu3Mbl. [lnomiaas OOKOBOW MOBEPXHOCTH U MOBEPXHOCTH
MPaBWJIBHON MUpaMHJIbl, TeopemMa O IUlom@aau ycedy€éHHou nupamuabl. [loHsTHe 00 00BEME.
O0BEM TUPaMUIBI, TPU3MBI

7.7

[Tono6usle Tena B mpoctpancTBe. COOTHOLIECHHSI MEXKAY IUIOIIAIIMU TOBEPXHOCTEH, 00bEMaMu
MOAOOHBIX TEN

11 KJIACC

Kon

IIpoBepsieMblii 31eMEHT COAEPKAHUS

6

I'eomerpus

6.1

[{unmuHapuueckass IMOBEPXHOCTh, O00pasyroliue LWIMHAPUYECKOH IMOBEPXHOCTH, OCh
WIMHAPHYECKON oBepXHOCTH. L{nnuuap: ocHOBaHuUS 1 OOKOBasi MOBEPXHOCTH, 00pa3yromias
U OCb, IUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH




Konnueckass mnoBepXHOCTh, 00pa3ymoolue KOHUYECKOHM TIOBEPXHOCTH, OCb M BEpIIHMHA
KOHMYECKOW MoBepXHOCTH. KoHyc: ocHOBaHME W BeplinMHa, oOpasyiomias M OCh, IJIOLIA]b

62 OOKOBOH M MOJIHOW TTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolre 1 BEICOTA, OCHOBAHHS U
OOKOBast MOBEPXHOCTh
63 Cdhepa m map: mHeHTp, paauyc, IUAMETp, IUIOLIAAb TOBEPXHOCTH cdeprl. B3anmmuoe
pacmosioskeHue cepbl U INIOCKOCTH, KacaTelIbHast IUIOCKOCTh K cdepe, IIomab chepbl
6.4 N300pakeHue Ten BpalleHus Ha INIOCKocTH. Pa3BEépTka LMIMHpA U KOHYca
6.5 KomOuHanuu Ten BpaiieHuss 1 MHOTOIPaHHUKOB. MHOTOTrpaHHUK, OMMCAHHBINA OKOJIO cepsl,
cdepa, BIUCaHHAS B MHOTOI'PaHHUK, WIN TEJIO BPALCHUS
[onsarue 06 06béme. OcHOBHBIE CBOICTBa 00BEMOB Tel. Teopema 06 00bEME NMPSIMOYTOIBLHOTO
6.6 napauenenunena u cieactsus u3 He€. O0bEM umHApa, KoHyca. O0bEM mapa U 1IonaIb
chepsr
6.7 [TogoOubie Tena B mpocTtpancTBe. COOTHOIICHUS MEXIY IUIOMIAIIMUA TOBEPXHOCTEH,
' 00BEMaMH TIOIOOHBIX TEll
6.8 CeueHus IMIMHpa (MapajuIeIbHO U MEPIEHAUKYIISIPHO OCH), CeUEHHsI KOHYca (MapasuieNbHoe
' OCHOBAHHIO U TMPOXOJISIIEE Yepe3 BEPIINHY), CEUEHUs 1mapa
Bekrop Ha miockocTd M B mpocTpaHcTBe. ClOXKEHHE U BBIYMTAHHE BEKTOPOB. YMHOXKEHH
6.9 BEKTOpa Ha uHcio. Pa3noikeHue BekTopa mo TpEM HEKOMILIaHApHBIM BekTopaMm. IlpaBuio
' napanienenunena. PemeHue 3aaad, CBS3aHHBIX C NPUMEHEHHUEM NpaBWl JAEHCTBHH C
BEKTOpaMH
[IpsamoyronbHas cuctemMa KoopauHaT B mpoctpaHcTBe. Koopaunatsl Bektopa. [Ipocteiimng
6.10 3aJaud B KOOpJAMHATaX. YTroil Mexay BekTopamu. CKajspHOEe HpPOHM3BEIECHUE BEKTOPOB.

Brruucnenue YTJIOB MCKAY IIPAMBIMU U IIJIOCKOCTAMMU. KOOp,I[I/IHaTHO—BCKTOpHHﬁ MCTO/J IIpHU
pCeHICHUN ITCOMETPUUICCKUX 3a1aYd

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OFPA30BATEJBHOM IMPOT'PAMMBI CPEJJHEI'O OBIIETO

OBPA30OBAHUSA
Kon .
IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM Pe3yJbTATaAM 0CBOEHHS OCHOBHOI
NpoBepsieMoOro .
POBep 00pa30BaTeJIbLHON NPOrpPaMMBbl CpeIHero 001ero 00pazoBaHus
TpeOOBaHMS

Brnagenne Mertonamum J10Ka3aTeNnbCTB, AITOPUTMaMHU pEIICHUs 3ajad; yMEHHE
bopMynupoBaTh U ONEPUPOBATHh MOHATHSIMH: ONpEIENIEHHuE, aKCHOMa, TeopeMa,
CJIEZICTBHE, CBOMCTBO, MPU3HAK, NOKAa3aTeIbCTBO, PABHOCHUJIbHBIC (HOPMYIHPOBKH;
OPUMEHATh UX; YyMeHHe (opMynaupoBaTh O0OO0paTHOE W  MPOTUBOMOJIOKHOE
YTBEPKACHUE, NPUBOAUTH IPUMEPbl W KOHTPIPUMEPHI, MCIIOIB30BATh METOJ
MaTeMaTHYeCKOM HWHIYKIHMH; IPOBOJUTH JOKA3aTENIbHBIE PpACCyXIEHHUs IpH
pELIEHUHU 3a/ay, OLICHWBATH JIOTMUECKYIO NPABUIBHOCTh PACCYKACHWH; yYMEHHE
ONEepUpPOBaTh  TMOHATHSIMH:  MHOJKECTBO, IIOJMHOXKECTBO,  OIEpaluu  Haj
MHOKECTBAMH; YMEHHUE MHCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIM amnmapar Ui

OIMUCaHUs PE€AJIbHBIX ITPOLECCOB U SIBJICHHUH 1 IIpU pCUICHUH 3a71a4, B TOM YHUCJIC U3




JIpyrux y4eOHBIX MPEIMETOB; YMEHHE OINEpUpPOBATh MOHATHAMHU: rpad, CBI3HBIN
rpad, nepeBo, IUKI, Tpad Ha IUIOCKOCTH;, yMEHHE 3aJaBaTh W OIMKCHIBATH Tpadh

pa3IMYHBIME CIIOCOOAMHU; HCIIOIB30BaTh Ipadbl MpU PEeHICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUSMHU: HATYPAIbHOE YHCIO, IEJIOE YHUCIO, CTENEHb C
IeNBIM TI0Ka3aTelieM, KOpEeHb HATypallbHOW CTENeHH, CTENCHb C PallMOHAIBHBIM
NOKa3aTeseM, CTENECHb C ACHCTBUTEIBHBIM ITOKa3aTeNeM, JOrapiu(m Jrcia, CHHYC,
KOCHHYC W TaHT€HC MPOHM3BOJIBHOTO YHUCIA, OCTATOK IO MOMAYJIO, PaliOHAILHOE
YHUCJIO0, UppAIOHAIIBHOC YUCJI0, MHOXXCCTBA HATYPAJIbHbBIX, LICIIbIX, pallUOHAJIbHBIX,
JCHCTBUTEILHBIX YKMCEJ; YMEHHE UCIIOJIb30BaTh MMPU3HAKH JCTUMOCTH, HAMMEHBIITHN
o0 enuTenb U HAaMMEHbIIee 0011ee KpaTHOE, alroput™ EBkiuaa nmpu pemenun
3aj1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MTO3UITUOHHBIMU CUCTEMAMU CUMCIICHUS; YMCHHE
BEBIIOJIHATH BEIYUCIECHUE 3HAYECHUN U npeo6pa303aHI/I;1 BBIpa)KeHI/Iﬁ CO CTCIICHAMU U
jJorapupmMamMu, MpeoOpa3oBaHUsl JPOOHO-PAIIMOHATBHBIX BBIPAKCHUI, yMEHUE
ONEPHUPOBATh TOHATUSMH: IIOCIICAOBATEILHOCTh, ApU(PMETHUYECKas TPOrPECCHS,
reoMeTpHUecKass  Iporpeccusi, OeCKOHEYHO  YOBIBarOIIas  TeOMETpHYECKast
nporpeccusi; YMEHHE 3a/laBaTh IOCJICIOBATEIBHOCTH, B TOM YHUCIE C ITOMOIIBO
PEKyppEeHTHBIX (HOpMYI; YMEHHE ONEpPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIC YHCIa, MOJYJIb W apryMEHT KOMIUIEKCHOTO YHCIIa,
dopMa 3amuCU KOMIUIEKCHBIX 4YHCeNl (FeOMETpUuYecKas, TPUTOHOMETpUYecKas |
anreOpanyeckas); yMETh MPOU3BOJAUTH ApUPMETUICCKHE ACUCTBUS C KOMILICKCHBIMHU
YUCJIaMU; IMIPUBOAUTE NPUMEPLI UCITOJIB30BaHNA KOMINJICKCHBIX YUCCIT; OIICPUPOBATH
MOHSATUSAMH: MaTpuIia 2x2 U 3X3, ONpeNeUTeNIb MAaTPHIIBI, FTECOMETPUUCCKUIN CMBICIT

OTpeeTUTeNs

YMmenue OIICPUPOBATH IOHATHUAMU palOHAJIbHBIC, HUppanuoOHaJIbHBIC,
IOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/ILIeCKI/Ie, TPUTOHOMETPUUCCKUC YPABHCHUA U
HEpAaBCHCTBA, HUX CHCTCMbI, YMCHHUC OICpHUPOBATH IMOHATUAMH: TOXKICCTBO,
TOXACCTBCHHOC npe06pa3013aHI/1e, YpaBHCHHUC, HCPABCHCTBO, CUCTCMA ypaBHCHI/Iﬁ u

HEPABCHCTB, PaBHOCUIIBHOCTH ypaBHeHHﬁ, HCPAaBCHCTB W CHUCTEM; YMCHHUC PCIIATh
YpaBHCHUA, HCPABCHCTBA U CHCTCMBI C IMOMOMIBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHsA, HCEPABCHCTBA MW CHCTEMBI C IMapaMCTPOM; INPHUMECHATH YPAaBHCHUA,
HCPAaBCHCTBA, HUX CUCTCMbI [UId PCHICHUA MATCMATUYCCKUX 3aJad U 3aJady U3

pa3IMYHBIX 00JacTel HAyKU U peaIbHOM JKU3HU

YMeHue onepupoBaTh MOHATUAMH: (YHKUUS, YETHOCTH QYHKIUH, IEPUOIUYHOCTD
(GYHKLIMU, OrpaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh (YHKIHH, 3KCTPEMYM
byHkMKM, HauOONbIIEE W HAWMMEHBIEE 3HAYEHUS (QYHKIMA Ha TMPOMEXKYTKE,
HenpepbiBHAsA (QYHKIMSA, acUMOTOTHl Tpaduka (yHKIMH, TepBas U BTOpasd
npou3BoAHas (YHKIMH, TEOMETPUUECKHH M (U3MUYECKHH CMBICI TPOU3BOIHOM,

nepBooOpasHasi, onpeAeaEHHbIM HHTETPal, yMEHUE HAXOAUTh aCUMIITOTHI rpaduka




(YHKIMU; YMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEIEHHS, YAaCTHOTO U
KOMIO3UIMKM (DYHKUUH, HaXOJUTh ypaBHEHHE KacaTelbHOM K rpaduky (QYyHKIHH,
YMEHUE HAXOJWUTh IMPOU3BOJHBIC DJIEMEHTApHBIX (DYHKIHMIA; YMEHHE HCIIOJIb30BaTh
MIPOU3BOHYIO [Tl UCCIeI0BaHUs (QYHKIIUHM, HAXOAUTh HAUOOJbIINE U HAUMEHbIIINE
3Ha4eHUs1 GYHKUUN; CTPOUTH rpadKi MHOTOUWJICHOB C UCIIOJIB30BAHKEM arlapara
MaTeMaTUYeCKOro  aHalli3a; MPUMEHATh [POU3BOJHYK JUISl  HAXOXKICHUS
HAWIy4IlIEero peleHys B IPUKIIaJHbIX, B TOM YHCIIE COUUAIbHO-3KOHOMUYECKUX U
buznyeckux 3a1a4ax; HaXOAUTh IIOUIAAN U 00BEMBI GUTYD C TOMOIIbIO HHTETPasIa;
OPUBOJUTH  HPUMEPHl  MAaTEMaTHUYECKOIO  MOJAEIMPOBAHUS €  IOMOUIbIO

nuddepeHIaTbHBIX YPaBHCHUM

YMenue omnepupoBaTh TMOHATUSAMHU: TpaduKk QyHKIMH, oOpaTHas QYHKIHS,
KOMITO3UIHS (PYHKINH, TuHeiHas GyHKIMS, KBagpaTHIHas (PyHKIMS, palioHaIbHAs
byHkus, creneHHas QYHKIUS, TpPUTOHOMETpHUYeckue (yHKIHUU, OOpaTHbIE
TpUroOHOMEeTpHUUYecKkrue (GYHKIMHM, TMOKa3aTelbHas W Jorapugmuueckas (QyHKINU;
YMEHHE CTPOUTh TpauKu W3YYCHHBIX (YHKIHA, BBITOTHATH NPEOOpPa3OBAHHS
rpadguxkoB GyHKIUMI, HCNONb30BaTh TpaduKd Uil U3YYEHHS TMPOLECCOB U
3aBHCUMOCTEH, TPU PEIIeHUH 33734 W3 JPYTHX YYEOHBIX NMPEAMETOB M 3ajad W3
pealbHOM KHU3HU; BbIpaKaTh (POpMyJamMH 3aBHCUMOCTH MEXAYy BEIUYUHAMU;
HCIIOJIb30BaTh CBOMCTBA U rpaduky GyHKIUHN 1715 pelIeHHs] ypaBHEHUH, HEPaBEHCTB
U 33/1a4 C mapaMeTpamu; M300paxaTh HA KOOPAWHATHOW TUIOCKOCTH MHOKECTBA

pELICHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemnath TEKCTOBBIE 33Ja4M Pa3HbIX TUIIOB (B TOM YMCJIE HA MIPOLEHTHI, J0JIH
U 4acTu, Ha JBW)KEHHE, paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJOIH, 3aJla4d M
00J1aCTH yIpaBJICHUS JINYHBIMHA U CEMEHHBIMU (pHAHCAMM); COCTABIISATH BBIPAKCHUS,
YpPaBHEHUs, HEPABEHCTBA M HUX CHUCTEMBbI II0 YCJIOBHMIO 3aJa4M, HCCIIEI0BAThH
MIOJIyUEHHOE pEIIEHUE U OLIEHWBATh IMPaBIONOAOOHOCTh pPE3YyJIbTaTOB; yMEHHE
MOZEJINPOBATh PEAJILHBIEC CUTYALMH HA S3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUS,
YpPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl II0 YCJIOBHIO 33aJa4d, MCCIEI0BATh
MOCTPOCHHBIE MOJIENIM C MCIIOJIB30BAaHMEM arlnaparta anreOpbl, WHTEPHPETHPOBATH

MOJIyYEHHBIA Pe3yIbTaT

YMeHue onepupoBaTh IOHATUSAMHU: CpeaHee apu@MeTHyecKoe, MeuaHa,
HauOoJbIlleeé M HAUMEHbLIEe 3HAYEHUs, pa3Mmax, JUCIepCHs, CTaHJapTHOE
OTKJIOHEHHE YHUCJIOBOrO Habopa; yMeHHEe WU3BJE€KaTh, HHTEPIPETUPOBATH
uHpOpMAIMIO, TPEJICTAaBICHHYI0 B Ta0nMiax, Ha Jguarpammax, rpadukax,
OTPaXKAIOIIyI0 CBOMCTBA pEAJbHBIX MPOLECCOB U SIBICHUN; TMPEICTABIATH
UHPOPMALIMIO C TIOMOIIBIO TAOMUI] W JUAarpaMM; MCCIIENOBAaTh CTATHCTUYECKUE

JaHHBIC, B TOM YHCJIC C INPHUMEHCHUCM rpa(bnqecxnx MCTOOOB M J3JICKTPOHHBIX




CpCACTB; rpa(l)ﬂqecxn HucciacaoBaTb COBMCCTHBIC Ha6J'IIO,I[€HI/IH C IMOMOUIbIO JUuarpamMmm

paccerBaHus M JIMHEHHON perpeccuu

YMeHue omnepupoBaTh IMOHATHUSAMH: CIIYYalHBIM OIBIT W CIIy4ailHO€ COOBITHE,
BCPOATHOCTDH CJIy‘I&fIHOI‘O CO6BITI/I$I; YMCHUC BBIYUCIIATH BCPOATHOCTDH C
UCIIONIb30BaHUEM TpapUuecKUX METOJO0B; MNPUMEHATh (QOPMYJIbl CIOXKEHHUS U
YMHOXEHUS BEPOSITHOCTEH, (HhOpMyITy IMONHON BEeposATHOCTH, (hopmyny beprymy,
KOMOWHATOpHBIE (haKThl U (YOPMYJIBI; OIIEHUBATH BEPOSATHOCTH PEATbHBIX COOBITHIA,
YMCHUC OIICpHUPOBATH IIOHATUAMMU. cnyqai/'IHaH BCJINYHHA, pacnpeaciiCHuc
BEPOATHOCTEH, MaTEMAaTUYECKOE 0KHUJIAaHUE, TUCTIEPCUS U CTAHAPTHOE OTKJIOHEHUE
CIly4aifHOM BEJWYMHBI, (DYHKIMH pAaclpelesieHUs] U IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTENbHOTO M HOPMAJILHOTO paclpe/IesIeHnii; yMEeHHEe UCTI0Ib30BaTh CBOKMCTBA
HN3YUCHHBIX pacnpeneﬂeHI/Iﬁ AJId pECICHUA 3aaa4; 3HAKOMCTBO C IMOHATHUAMM: 3aKOH
OOJIBIINUX YKCEN, METOIbI BHIOOPOYHBIX HCCIIEIOBAHUIN; YMEHUE MPUBOAUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJBIIMX YHUCENl B MPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSX;
YMCHHUEC ONCPUPOBATL IOHATUAMU: COUYCTAHUC, NCPCCTAHOBKA, YHCIIO COquaHHﬁ,
YHCIIO MEPECTAaHOBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHITh KOMOMHATOPHBIE (haKThI
" pacCCyKACHUA OJId PCIICHHUA 3a4a4, OUCHUBATb BEPOATHOCTH PCAJIbHBIX CO6I)ITI/H71;

COCTAaBJIATh BEPOATHOCTHYIO MOACIIb U HHTCPIIPETUPOBATDH HOJ'Iy‘IeHHHﬁ pe3yjabTaT

YMeHue OomnepupoBaTh MOHATHAMU: TOYKA, IpsiMas, IUIOCKOCTb, IMPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYMHA YIJIa, INIOCKAN yTOJ, IBYITPAHHBIN yIoJl, TPEXTPaHHBIA yIod,
CKPELIUBAIOIIMECS IPsAMbIE, MMAPAJUICIIBHOCT U NEPIEHIUKYISAPHOCTD MPSAMBIX U
IUIOCKOCTEH, yroJ MEXIy HNPSMBIMH, Yrojl MEXAYy NpPSIMOW M IUIOCKOCTBIO, YIOJ
MEXY IUIOCKOCTSMH, PAaCCTOSHUE OT TOYKHM IO IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSIMBIMH, PACCTOSTHUE MEXAY IJIOCKOCTSIMU; YMEHUE UCIIOJIb30BaTh IIPH PELICHUN

3a7lay M3y4eHHbIe (AKTHl U TEOpeMbl IJIAHUMETPUHU; YMEHHE OLICHHBATh pa3Mephl
00BEKTOB OKPY’KAIOLIEr0 MHpPA; CTPOUTh MAaTEMAaTUYECKHE MOJEIU C IOMOIIbIO
FEOMETPUYECKUX IOHATUN WM BEIMYUH, pELIaTh CBA3AHHBIE C HUMH IPAKTUYECKUE

3a1a4u
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YMeHue omnepupoBaTh MOHATHSMH: IUIOMIAAL  (urypel, o00bEM  Qurypsi,
MHOTOTPAaHHMK, MPAaBUIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOIpaHHHMKA, KyO,
napajuieJienune 1, npu3Ma, nupaMmuaa, purypa u moBEpXHOCTh BPAIICHUS, IIWIIUHID,

KOHYC, 1map, chepa, miomaab chepsl, IIONAaab MOBEPXHOCTH MUPAMUIBI, IPU3MBI,

KOHycCa, LWINHIPA, 00bEM Ky0Oa, MPsIMOYroJbHOIO Mapajuleienunesa, MupaMubl,
IPpU3MBI, WIMHAPA, KOHYyCa, Illapa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUS KOHyca U
LWINHAPA, MapajUle]bHbBIE OCH MM OCHOBAHUIO, CEYEHHUE IIapa, IJIOCKOCTb,
Kacaroasicsi cepsl, IUIMHIPA, KOHYCa; yMEHUE CTPOUTh CEUeHNEe MHOTOTPaHHHKA,
n300pakaTb MHOTOIPAHHUKH, (PUTYPbI U IOBEPXHOCTH BPAILEHUs, UX CEUEHUs, B TOM

qucCJIC C TOMOIINBIKO 3JICKTPOHHBIX CPCACTB;, YMCHHUC MNPUMCHATH CBOICTBa




TreOMETPUYECKUX  (QUIyp, CaMOCTOSTEIbHO  (HOPMYIUpPOBATh  OHpEICICHHS
U3y4aeMbIX (PUTyp, BEIIBUTaTh THIIOTE3BI O CBOMCTBAX M MPU3HAKaX T€OMETPHUYECKUX
¢uryp, o0OCHOBBIBaTh WJIM OIPOBEPraTh MX; YMEHHE MPOBOAMUTH KIIACCH(PHKAINK
Guryp mo pasnMuHBIM NpPU3HAKaM, BBINOJIHATH HEOOXOIMMBIEC TOTOJHHUTEIBHBIC

MOCTPOEHUS

11

YMeHue onepupoBaTh NOHATHUAMU: JIBUJKEHUE B IPOCTPAHCTBE, NapasuleIbHBIN
NEPEeHOC, CHMMETPHS Ha IUNIOCKOCTH U B IIPOCTPAHCTBE, IOBOPOT, peoOpa3oBaHue
1010011, MoJ00HbIE (PUTYPBI; YMEHHE PAcliO3HABATh PABHBIE U MOA00HBIE (DUTYDHI,
B TOM UHCJIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; UCIOIB30BATh T€OMETPHUECKHUE
OTHOILIECHUS NPU PELICHUM 3a]a4; HAXOAUTh I'€OMETPUUYECKUE BEJIMYMHBI (JIMHA,
yTroJ1, MIOoa b, 00bEM) IpU PEIICHUH 3a/1a4 U3 APYTUX YYEOHBIX PEIMETOB U U3
peaNbHOM JKU3HU; YMEHHE BBIYUCIATH I'€OMETPUYECKHE BEJIWYMHBI (UIMHA, Yrodi,
I0IAaaAb, 00BEM, IUIOIAAb IOBEPXHOCTH), MCIOIb3Ys H3yueHHbIE (HOPMYJIBbl U
METO/bI, B TOM YHCJIE: IUIOUIaJ(b IOBEPXHOCTH IUPAMUAbI, NPHU3MBI, KOHYcCa,
WIMHIpa, Iuomans chepbl; 00bEM Kyba, NMPSIMOYTrOJBHOTO IapauleNenuIesa,
OUpaMUbl, TPU3MBL, LWIMHIPA, KOHYyCa, IIapa; YMEHHWE HAXOIUTh OTHOILICHHE

00BEMOB MOAOOHBIX PUTYP

12
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YMeHHe onepupoBaTh NOHATHUSAMHU: IPSMOYTOJIBHASI CHCTEMa KOOPAMHAT, BEKTOP,
KOOPJMHATHI TOYKH, KOOPIAUHATHI BEKTOPA, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA
Ha 4MCJIO, Pa3IoKEHUE BEKTOpa IO 0a3ucy, CKaIIPHOE IPOU3BEICHUE, BEKTOPHO
[IPOU3BEJCHUE, YIOJl MEXKIy BEKTOPAMH; YMEHHUE MWCIIOIb30BaTh BEKTOPHBIA H
KOOPJIMHATHBIA METOJ JUIsl PELICHUS TIeOMETPUYECKMX 3aJad M 3a7ad JpPyTHx
y4eOHBIX IPEMETOB

YMeHue BbIOUMpaTh MNOAXOAALIMM METOJN MJIs pEUIeHUs 3aJadd; IOHUMaHHe
3HAYUMOCTH MaTEMAaTUKU B W3YyYEHUU INPUPOAHBIX M OOIIECTBEHHBIX IMPOILIECCOB
ABJICHUM; YMEHHE DPACIIO3HABaTh IIPOSBIICHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE,
YMEHHE IPUBOANUTH IPUMEPBI MATEMATUYECKUX OTKPBITHI POCCUNCKON U MUPOBOU

MaTeMaTU4YECKON HAyKU

~

IHHEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMBbIX HA EI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Yucna 1 BBIYUCICHUS
1.1 Hatypanbubie u nienbie uncina. [Ipu3Haku 1eTuMOCTH TeNIBIX YHCes
12 Panmonanpupie uncia. OOBIKHOBEHHBIE W JICCSITHYHBIE APOOH, TMPOIEHTHI, OCCKOHEYHBIC
' MEePUOIUYECKHE TPOOH
13 ApudmeTrnueckuii KOpeHb HATYpaIbHOU cTereHu. JleicTBrs ¢ apuMEeTHIYECKUMH KOPHIMH

HaTypajabHON CTEIECHU




1.4

Crenenb ¢ 1enbIM nokasareneM. CTeneHb ¢ palMoHAIbHBIM MToKa3zaresieM. CBoMCTBa CTeEeHU

CuHyC, KOCMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHI€HC

= YHCJIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. [lecaTnaHbie U HaTypaJibHBIE JIOTapU(PMBbI
JelictButenpHble 4HCIa. ApuMeTHUYECKHE Omnepanuu ¢ JeHCTBUTEIbHBIMU YHCIaMH.
1.7 [TpubnuxE€HHBIE BBIYMCIEHUS, NpaBWIAa OKPYIJIEHMs, NPUKHIKA U OLIEHKa pe3yibTaTa
BBIYMCIICHUI
1.8 [IpeobpazoBanue BeIpaKECHUNA
1.9 KomnekcHele uncna
2 YpaBHEHHUs U HEPABEHCTBA
2.1 enbie 1 1poOHO-palliOHATBHBIE YPABHEHUS
2.2 WppannonansHble ypaBHEHUS
2.3 TpuroHomeTpuieckre ypaBHEHUS
24 [Toka3arenbHble U JorapuMuieckue ypaBHeHUs
2.5 Ilenble 1 1poOHO-pallMOHATIbHBIE HEPABEHCTBA
2.6 HppauroHanbHble HEPaBEHCTBA
2.7 [Toka3arenbHble U JorapudMuyeckre HepaBeHCTBA
2.8 TpuronomeTpuyeckue HepaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C TapAMETPAMHU
2.11 Marpuiia CUCTEMBI TMHEHHBIX ypaBHEeHUN. OnIpeienuTe b MaTPUIIbI
3 OyHKIMH U TpaPuKH
31 Oynkius, crnocoOsl 3amanus ¢GyHknud. ['padpuk GyHkumu. B3anmHO oOpaTHBIE (QYHKIHH.
' Yéruble 1 HeuéTHbIE QyHKIUU. [lepuonnyeckne GyHKIUU
Ob6nacTte ompeneneHus U MHOXKeCTBO 3HaueHUd ¢yHkiuu. Hymu Qynkumu. IlpomexyTku
32 3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKIMU. MakCUMyMbl U MUHHMYMBI
¢ynkunu. Haubosnpiiee 1 HauMeHblee 3Ha4YeHne (PYHKLIMU Ha IPOMEKYTKE
13 CreneHHass (yHKUMS C HaTypalbHbIM W LEJbIM IoKa3aTeneMm. EE cBoiicTBa M Tpaduk.
' CoiicTBa U rpauK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuueckue QyHKIUHN, UX CBOWCTBA U IpaduKu
3.5 [ToxazarenbHas u norapupmMudeckast GyHKIMH, UX CBONCTBA U rpaQUKu
o Touku paspeiBa. AcumnToThl rpadukoB ¢yHkiuil. ColicTBa (YHKIMM, HEMpPEepbIBHBIX Ha
' OTpe3Ke
3.7 ITocnenoBaTeNbHOCTH, CIIOCOORI 3aJaHUs OCIEA0BATEILHOCTEN
3.8 Apudmerrdeckas U reoMeTpuaeckas mporpeccuu. @opmysia CI0KHBIX MPOIICHTOB
4 Hauana marematnyeckoro aHaiaunsa




4.1

[IpousBonnas Gpynkuuu. [Ipon3BoHbIE AIEMEHTAPHBIX (PYHKLIUH

[IpumeHeHne MpPOU3BOAHON K HMCCIENOBaHMIO (YHKIHMH HAa MOHOTOHHOCTH U 3KCTPEMYMBI.

42 Haxoxnenue HanOoJIbIIETO ¥ HAMMEHBIIETO 3HaueHus! GYHKIIMN Ha OTpEe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoO)ecTBO, onepalny HaJ MHOKeCTBaMu. Jlnarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHasl CTATUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IMIOCKOCTH
7.2 [IpsiMbIe U TIIOCKOCTU B IPOCTPAHCTBE
7.3 MHoTOrpaHHUKH
7.4 Tena u MOBEpXHOCTHU BpaIlIEHUS
7.5 KoopauHatsl 1 BEKTOPBI

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

Atanacss JI.C. 'eometpus 10-11 xiaccel YueOnuk (ba3oBblil u yriny0n€Hnblil ypoBan)/ M:

[Ipoceemenue, 2025

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJA

VY4eOHo-MeTonnyYeckoe obecriedenue npenogaBanust mareMatuku. 10-11 kmaceer (2024 r.)

Mertoanueckue pekomeHaanuu. CucTeMa OUEHKH JTOCTUKEHHUIN TUIAHUPYEMBIX MPEIMETHBIX PE3YJIbTATOB

ocBoeHus yuebHoro npeamera «Maremaruka». 10-11 knacest (2024 r.)

Metoauueckoe nocobue. Maremaruka. 10-11 xnaccel yriy0Onénusiit yposess (2023 r.)

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

https://myschool.edu.ru/
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