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I'eomeTpus siBasieTcsl OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEJHEr0 0OIIero oOpa3oBaHus, TaKk Kak
o0ecrieynBaeT BO3MOXHOCTb M3y4YEHHUS NUCIMIUIMH €CTECTBEHHO-HAYYHON HAIpPaBICHHOCTU M IPEIMETOB
T'YMaHUTApHOTO KA. [I0CKOIBbKY JOrHYecKoe MbIIIeHHE, (POPMHUPYEMOE MPU U3YYCHUH O0YJarOIMHUCS
MOHATUMHBIX OCHOB TI'€OMETPUM, IIPU J0KA3aTE€IbCTBE TEOPEM M IOCTPOEHUM LIEMNOYKH JIOTHYECKHX
YIBEPXKACHUW IPU PEIIEHUU TIEOMETPUYECKHUX 3a7ad, YMEHHUE BbIJBUIaTb U ONPOBEPIaTh TUIIOTE3BI
HENOCPEJCTBEHHO HCIIOJB3YIOTCS IpPU PELIEHUM 3ajad €CTECTBEHHO-HAYYHOIO LMKJIA, B YacCTHOCTH
bu3nvecKux 3a1ad.

Llenb ocBoeHust mporpamMmbl yueOHOro Kypca «l'eomeTpus» Ha yriyOJE€HHOM ypPOBHE — pa3BUTHE
UHIUBUAYAJIbHBIX CHOCOOHOCTEH OOyJaromMxcss HpU H3YYEHHHM TE€OMETPHM, KaK COCTaBIIAIOIIEH
npeaMeTHo# obnactn «Maremaruka U nHQOpMaTHKa» depe3 oOecrieueHrne BO3MOKHOCTH MPHOOPETEHUS U
UCTIOJb30BaHUsl OoJiee TIIyOOKMX TE€OMETPUYECKUX 3HAaHUM W JEHCTBHH, CIEMU(PHYHBIX T€OMETPHH, H
HEOOXOJUMBIX Ui YCIEUIHOro MNpOEecCHOHAIbHOIO 00pa30BaHUs, CBSI3aHHOTO C KCIIOJIb30BAHUEM
MaTeMaTHKH.

[IpropuTteTHBIMU 3a7ayaMu  Kypca TE€OMETPUU Ha YIUIYOJEHHOM YpPOBHE, PACHIMPAIOMIUMH U
YCUJIMBAIOIIUMHU Kypc 6a30BOr0 YpOBHS, SIBIISIOTCS:

paciiupeHue MpEeACTaBIEHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJabTypel U (opMUpOBaHUE
OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIIUM MHUPOM;

(dbopMHpOBaHHE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEMIIMX MaTeMaTHYECKUX
MOJENAX, TMO3BOJISIIOIIMX OINUCHIBATH M HW3ydaTh pa3Hble SBJIEHUS OKPYKAIOLIEro MHUpa, 3HaHUE
MOHATUIHOIO anmnapara 1o pasaeny «CrepeoMeTpus» yueOHOTo Kypca FeOMEeTpuH;

(dbopMHUpOBaHME YMEHHS BIIAJIETh OCHOBHBIMH TOHSATUSMU O TPOCTPAHCTBEHHBIX (UIypax U HX
OCHOBHBIMH CBOICTBaMH, 3HaHHE TeopeM, GOpMyJ U YMEHHE UX MPUMEHATh, YMEHUSI JOKa3bIBaTh TEOPEMbI
Y HaXOJUTh HECTaHIAPTHBIE CIIOCOOBI pellIeHUs 3a1ay;

(dbopMupOBaHHE YMEHUS pacllO3HaBaTh HA YEPTEXkaxX, MOAEIAX U B peaIbHOM MUPE MHOTOTPaHHUKHU U
Tesa BpalleHsl, KOHCTPYMPOBATh T€OMETPUYECKHAE MOJIENH;

(opMupoBaHHE MOHUMAHKSI BO3MOXKHOCTH AKCHOMATUYECKOT0 NOCTPOCHUS MaTeMaTUYECKUX TEOPHH,
(opMupoBaHHE IOHUMAaHUS POJIM AKCHOMATHKH IIPU IPOBEAECHUH PacCyKIACHUM;

(dbopMupoBaHHE yMEHMs BIIJIETh METOJAMHU J0KA3aTEIbCTB U AJTOPUTMOB PELICHMs, YMEHHs HX
IIPUMEHSATH, IPOBOJUTD J0KA3aTEIbHBIE PACCYXKACHUS B XOJ€ PEIICHUS CTEPEOMETPUYECKUX 3a1a4 U 3a1a4
C IMPaKTHUYECKHM COJEp’KaHHEeM, (OPMHUPOBAHUE IPEICTABICHHUS O HEOOXOAMMOCTH JI0Ka3aTeNbCTB IPH
00OCHOBaHMM MAaTEMaTHUYECKUX YTBEPKACHUH M pOJIM AaKCUOMATUKU B IIPOBEIEHUM JETyKTHUBHBIX
paccyxJIeHUI;

pa3BUTHE U COBEPILIEHCTBOBAHUE HMHTEIIEKTYaJIbHBIX M TBOPUYECKMX CIOCOOHOCTEH 0Oyuarommxcs,
[I0O3HABATEIbHOM AaKTUBHOCTH, MWCCIEN0BATEIbCKUX YMEHMH, KPUTUYHOCTH MBIIUIEHUS, HHTEpeca K
U3Y4YECHHUIO T€OMETPUH;

¢dopmupoBanue (yHKIHOHAJIBHON T'PaMOTHOCTH, PEIEBAaHTHOM I'€OMETpUHU: YMEHHUS DPacHO3HaBaTb
IIPOSIBJICHUS] FEOMETPUUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B pealIbHBIX )KU3HEHHBIX CUTYaIUSIX
U OpU U3YyYCHUU JAPYrHMX Yy4eOHBIX MpPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH,
MOJEIMPOBAHUS PEAIBHBIX CUTYallui, UCCIIEJOBAHMsI IIOCTPOEHHBIX MOJIEIEH, HHTEPIPETALMU ITOJTYy4E€HHBIX
pE3yJIBTaTOB.

OCHOBHBIMH COJIEpP>KaTEIbHBIMU JIMHUSAMH yueOHOTO Kypca «I'eomerpus» B 10—11 kiaccax sBiIstOTCS:
«[IpsiMBIE 1 MIIOCKOCTH B IPOCTPAHCTBEY, «MHOrorpaHHukn», «Tena BpameHus», «BeKTopel 1 KOOpAUHATHI
B IIPOCTPAHCTBEY, «/{BM)KEHHS B IPOCTPAHCTBEY.

Coopmynuposannoe Bo PI'OC COO tpeGoBaHHE «yMETh ONEPUPOBATH MOHATUIMNY, PEICBAaHTHBIMU
reoMEeTpu Ha YriayonéHHoM ypoBHe oOyuenus B 10—11 kimaccaX, OTHOCHUTCS KO BCEM COJEpKaTeIbHBIM
JUHUAM Y4eOHOro Kypca, a (OpMHpOBaHME JIOTMUECKMX YMEHHM pacmpesensercs He TOJbKO TI0
coJiepKaTelbHbIM JIMHUSAM, HO M 1O rojaam oOyuyenus. ConepxkaHue 00pa3oBaHMs, COOTBETCTBYIOILEE
NpEeIMETHBIM pe3yibTaTaM ocBoeHHs DenepanabHON pabodeld MporpamMMbl, paclpeieNéHHbIM MO Trojam
0o0y4yeHHUsl, CTPYKTYpPUPOBAHO TaKUM 00Opa3oM, 4TOObI KO BCEM OCHOBHBIM, HMPUHIMIHMAIBHBIM BOIPOCAM



oOyyaronuecst 00paliagich HEOJIHOKPATHO. DTO TO3BOJSET OPraHM30BaTh OBJIAZCHHUE T'€OMETPHUECKHUMHU
NOHATUSAMH M HaBBIKAMH  IIOCJICAOBAaTENIbHO W MOCTYNAaTeNbHO, C  COONIOJCHHEM IpUHIUIA
MPEEMCTBEHHOCTH, a HOBBIC 3HAHHUS BKJIIOYATh B OOLIYI0O CHUCTEMY T'€OMETPUYECKUX IPEACTaBICHUI
oOyyJaromuxcs, paciupsis U yriyosst e€, o0pasys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexoxa K U3y4EeHHUIO T€OMETPUU Ha YIIIyOJEHHOM YPOBHE ITO3BOJISCT:

co31aTh yCJIoBHS IS quddepeHnranuy o0ydeHus, TOCTPOCHHUS HHINBHIyaTbHBIX 00pa30BaTeIbHBIX
[porpaMM, OOECNEeYUTh YIIYyOJEHHOE H3yuYE€HUE TIE€OMETPUU KaK COCTaBJISAOLIEH y4eOHOro mnpeaMera
«Maremarukay;

MIOATOTOBUTH OOyYaIOLIUXCAd K MPOJOJDKEHUIO M3YYEHHUs MAaTeMaTUKU ¢ Y4€TOM BblOOpa Oyaylei
npogeccun, odecreurnBas MIPEeeMCTBEHHOCTh MEXKYy 0OIIUM 1 PO ecCHOHATLHBIM 00Pa30BaHUEM.

Ha u3ydyenne yueOHOro Kypca «I'eomerpusi» Ha yrimyOnéHHoMm ypoBHe otBomutcs 204 waca: B 10
kiacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HEZIEIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHble MOHATHS cTepeomeTpuu. Touka, mnpsimas, IUIOCKOCTh, HIpocTpaHcTBO. lloHAtne 00
aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX.

B3aumHoe pacrosio)keHHe MOpSMBIX B INPOCTPAHCTBE: IE€pEcEKarollMecs, NapauiejbHble WU
CKpemnuBamImuecs: mnpsmbie. [Ipu3HaKu CKpemMBAOIIUXCS NpsMbIX. [lapanienbHOCTh MPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: IMapajlIeNIbHbIE MpPSIMbIE B IPOCTPAHCTBE, MAPAJICIIBHOCTh TPEX NPAMBIX,
NapajuleIbHOCTh MPSAMONW W IUIOCKocTU. llapannenbHoe M LEHTpalbHOE MPOEKTHPOBAHME, U300pakeHUe
¢uryp. OCHOBHBIE CBOWCTBA MapaJUIeIBLHOTO MpOeKTUpoBaHus. M3o00paxkeHune ¢uryp B mnapauienbHON
MPOEKIUU. YTJIBl C COHANpPABJICHHBIMU CTOPOHAMH, Yroil MEXKAY TMPSMBIMU B TPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEH: MApAJIEIbHBIE TUIOCKOCTH, CBOWMCTBA MAapajuIebHBIX IUIOCKOCTEH.
[Ipocreiiime mnpocTpaHCTBEHHbIE (QUIyphl Ha IIJIOCKOCTU: TETpajJp, MapajliesienuIe]], MOCTPOCHHE
CEYCHMII.

[TepnieHUKYISIPHOCTD MPSMON U TUIOCKOCTHU: TIEPIIEHIUKYIISIPHBIEC TIPSIMBbIE B TIPOCTPAHCTBE, MPSIMbIC
napajuieIbHbIE U TMEPIEHANKYISIPHBIE K TJIOCKOCTH, TPU3HAK TMEPICHAUKYISIPHOCTH MPSIMOU M TIIIOCKOCTH,
TeopeMa O MPSMOM IMEePHEHIUKYISIPHOW TUIOCKOCTH. OpTOrOHanpHOE MpoeKTUpoBaHue. [lepnenaukynsp u
HAKJIOHHBIE: PACCTOSTHHE OT TOYKH JI0 MIIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TIIOCKOCTH, IPOEKLUs (GUTYPBI
Ha IJIOCKOCTh. IlepneHauKyaspHOCTh IUIOCKOCTEH: MPU3HAK MEPHNEeHAUKYISIPHOCTH JBYX IIJIOCKOCTEH.
Teopema o TpEX MepneHANKYISIPAX.

VYriael B MPOCTPAHCTBE: YrOJI MEXIY MPSAMOM M TUIOCKOCTBIO, NBYIPaHHBIA YroJ, JUHEUHBIA Yroj
JIBYIpaHHOTO yria. TpéXxrpaHHblii © MHOTOTpaHHbIE€ yIJibl. CBOMCTBA MJIOCKUX YIJI0B MHOTOTPAHHOTO yIJia.
CBoiicTBa IUVIOCKMX M [JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopemMbl KOCHHYCOB W CHUHYCOB IS
TpEXTPAHHOTO YIJa.

MHoOrorpaHHMKH

Bunbl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas mnpusMa, nOpsMas Hu
HaKJIOHHasi MPU3MbI, OOKOBas M TMOJHAas MNOBEPXHOCTh Mpu3Mbl. [lapamenenunesn, NPIMOYTOJIbHBIM
napajuiesienuien U ero cBoicrea. Kparvaiiiive myTd Ha MOBEPXHOCTH MHOTOrpaHHMKA. Teopema Disepa.
[IpoctpancrBennas Tteopema Iludaropa. Ilupamuma: n-yronpHass nupaMua, OpaBWIbHAsS U yCcedEHHAs
nupamuabl. CBoiicTBa péOep U OOKOBBIX I'paHed NpaBHILHOW mupamubl. [IpaBuibHbBIE MHOTOTPAaHHUKHU:
MpaBUJIbHAs IpPU3Ma U MPaBWIbHAS MHUpaMuia, I[PAaBUIIbHAs TPEYrOJibHAs MNUpaMuJa U IpPaBUIbHBIN
TeTpa’p, kyo. [IpencraBieHue o mpaBUIBLHBIX MHOTOTPAHHUKAX: OKTAadIp, TOAEKAdAP U UKOCAdIP.

Borunicnenue 5leMEHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanu, yriuel. [lnomans 6GokoBoit
MOBEPXHOCTH M TIOJHOW TOBEPXHOCTH MPSIMOM MPU3MBI, IUIOIIAAh OCHOBAaHMIA, TeopeMa O OOKOBOM
MOBEPXHOCTU MPsIMOi mpu3Mbl. [1nomans 60KOBON MOBEPXHOCTH U MOBEPXHOCTH MPABHIBHON MUPAMUIBI,
TeopeMa O IUIOIIAIN YCeUEHHON TUPaMU/IbL.

CummeTpusi B MMPOCTPAHCTBE. DJIEMEHThl CUMMETPHUU MPABUIIbHBIX MHOTOI'PAHHUKOB. CUMMETpUs B
MPaBUJILHOM MHOTOTPAaHHHUKE: CUMMETPUS NapajljIesenunea, CAMMETPUSI IPABWIbHBIX MPU3M, CHUMMETPUS
MPaBUIILHON TUPaMU/IbI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[lonaTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOTO BEKTOpA, BEKTOPHI
KOJUIMHEapHble, COHANpPABJIICHHbIE W IPOTHUBOIOJOKHO HaIpaBI€HHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JIelicTBUSI ¢ BEKTOpaMH: CJOKEHHE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHUE
BekTOpa Ha uucio. CBOHcTBa cilokeHUs BEKTOpoB. CBOWCTBAa YMHOXEHHUs BeKTOpa Ha uucio. [lonstue
KOMIUTIaHapHbIE BeKTOpHI. [Ipu3Hak kommanapHoCTH TpEX BeKTOpoB. [IpaBuino mapamnenenunena. Teopema
O PpAa3JIOKEHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopaM. [IpsiMoyroisibHas cucreMa KOOpAMHAT B



npocrpancTse. KoopanHatel BekTopa. CBs3b MEXKAY KOOpAMHATAMHU BEKTOpa U KOOPAMHATAMU TOYEK. YTOJI
Mexay BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
11 KJIACC

Tena ppamenust

[TonsTHS: MWIMHIpHYECKAs MMOBEPXHOCTh, KOHMYECKAas MOBEPXHOCTh, chepuueckas MOBEPXHOCTH,
oOpa3yroiue moBepxHocTei. Tena BpaleHus: MHINHAP, KOHYC, YCeUEHHBIH KOHYC, cdepa, map. B3anmuoe
pacrionoxenue chepbl U IIOCKOCTH, KacaTelbHas IIOCKOCTh K chepe. M3o00pakeHne Ten BpalieHus Ha
iockoctu. Pa3séprka mumuaapa u koryca. CuMMeTpus cepsl U mapa.

O0BéM. OcHOBHBIE CBOHCTBA 00BbEMOB Tell. Teopema 00 00bEME MPSIMOYTOJIBLHOTO MapalIe/IeuIe a
u cienctBus u3 He€. OOBEM NPSAMON M HAKJIOHHOW TPU3MBI, WIMHAPA, MUpaMUJibl 1 KoHyca. O0bEM 11apa
U IIapOBOTO CErMEHTA.

KomOunamuu ten BpaiieHus 1 MHOTOTpaHHHUKOB. [Ipu3Ma, BiMcaHHas B MUJIUHAP, ONMMCAHHAS OKOJIO
umnuHapa. [lepeceuenne cdepsl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockocTsio. [onsTre
MHOTOTpaHHUKA, OTTUCAHHOTO OKOJIO cepbl, chephl, BIUCAHHON B MHOTOTPAHHUK HJIA TEJIO BPAIECHUSI.

[Tnomaas NOBEpXHOCTH LMIIMHIIpa, KOHYca, Iulonaab ceprl U e€ yacteid. [lonoOue B mpocTpaHCTBe.
OtHoenne o0BEMOB, MIIOMIAAeH oBepxHOCcTeN MoK00HBIX Quryp. [IpeoOpasoBanue nogo0usl, FOMOTETHS.
Pemenue 3a1a4y Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKIX METOJIOB.

[TocTpoeHue ceyeHHI MHOTOIPAaHHUKOB W TeJl BpAlllEHUS: CEYEHMs] LWIMHApa (MapajjieibHO U
MEPIEeHIUKYIIPHO OCH), CeYeHMs] KOHyca (MapajulelibHble OCHOBAHUIO M NPOXOJSIIME Yepe3 BEPIIHHY),
CeUeHUs I1Iapa, METObI MOCTPOCHUS CEUEHUI: METO/I CIIEA0B, METO/1 BHYTPEHHEIr0 POEKTUPOBAHUS, METO]T
MepeHoca CeKyiei mIoCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B poctpancTBe. Onepanuu Haa BeKTopaMH. BekTopHOoe yMHOKeHHE BEKTOpoB. CBOMCTBA
BEKTOpHOrOo yMHOkeHus. [IpsimoyronbHas cuctema KoopauHAT B IpocTpaHcTBe. KoopanHaTel BeKTOpa.
Pasnoxxenne Bekropa o 6azucy. KoopanHaTHO-BEKTOPHBIN METO/ MPU PELICHUH FT€OMETPUUECKHX 3aad.

JBuKeHHMsI B IPOCTPAHCTBE

JIBwxkenust mpoctpancTBa. OrtobOpaxenus. JIpwkenuss u paBeHCTBO ¢uryp. OOmme cBoicTBa
NBUKEHUH. Bunipl MBIXKEHUI: mapaienbHbIN MepeHoC, LIEHTpalbHAs CUMMETPUS, 3€pKaJIbHas CUMMETpHS,
MMOBOPOT BOKPYT npsiMoid. [IpeoOpazoBanust mogoous. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «IT'EOMETPUSA»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kianckoe BoCIMTAHME:

c(OPMHUPOBAHHOCTD TPAKAAHCKON MO3UIUHN 00yJarOIIErocsi Kak akTHBHOTO M OTBETCTBEHHOTO YJICHA
poccuiickoro oOImiecTBa, NPEACTABICHHE O MAaTeMAaTUYECKUX OCHOBAaX (PYHKUHMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBIICHHH, TpOLEAyp TpakJaHCKOro oOmiectBa (BBIOOPBI, OMPOCHI W JIPyroe), yMEHHUE
B3aUMO/ICHCTBOBATh C COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUHU € UX (DYHKIUSIMU U Ha3HAUCHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTh POCCHUMCKONW TpaKJAHCKOW WJIEHTUYHOCTH, YBaXXEHUS K MpOLUIOMY U
HACTOSIIIIEMY POCCUHCKON MaTeMaTUKH, LIEHHOCTHOE OTHOILLIEHUE K JIOCTHKEHHUSIM POCCUMCKUX MaTEMaTUKOB
U POCCUICKOW MAaTEMAaTUYECKOM IIKOJIbI, HCTIOJIb30BAHHUE ITUX JIOCTHKEHUH B IPYTUX HAyKaX, TEXHOJOTUSX,
chepax SKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEM pOCCHHMCKOrO Hapoja, C(POpPMHUPOBAHHOCTh HPaBCTBEHHOTO
CO3HAHMS, ITUYECKOTO MOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHUN HayKu U
JeSITeNIbHOCTBhIO YUYEHOT0, 0CO3HAHKE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) acTeTHYECKOE BOCIIMTAHME:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUask 3CTETUKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEM, 00BEKTOB,
3a/a4, pEeUIeHUM, pacCyXACHUN, BOCIPUUMYHMBOCTH K MaTEeMAaTHYECKUM acleKTaM pas3IMYHbIX BHUJOB
HCKYCCTBA;

5) pusnveckoe BocnuTaHue:

chOpPMUPOBAHHOCTh YMEHHUS NPUMEHSTh MaTeMaTW4YecKHue 3HAHMUS B MHTEpecax 3/J0pPOBOTO U
6e3omacHoro oOpa3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (340pOBOE MHUTAHHE,
cOalaHCUPOBAHHBIA PEXKHUM 3aHATUM WM OTIbIXa, PETyIspHas ¢u3ndeckas aKTHUBHOCTH), (PU3NYECKOE
COBEPILIEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHOM JEATENBHOCTHIO;

6) TpyaoBoe BocnuTaHMeE:

FOTOBHOCTb K TpPYAY, OCO3HAHUE LIEHHOCTH TPYAOJIOOMS, HHTEpec K pa3IuyHbIM cdepam
npodeccuoHabHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U e€ MPHIOKEHUSIMU, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOODP OyAyliel mpodeccun U peam30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE IJIAHBL, TOTOBHOCTD
U CHOCOOHOCTh K MaTeMaTH4eCKOMY OOpa30BaHUIO M CaMOOOPAa30BaHMIO HA MPOTSHKEHUM BCEH JKU3HH,
TFOTOBHOCTb K AKTUBHOMY YYacCTHIO B PELICHUU IPAKTUYECKUX 3a]]a4 MaTeMaTUYE€CKOI HalpaBICHHOCTH;

7) 3K0J10TM4YeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTHYECKON KYyIbTYPbl, NOHMMAHHUE BIMSIHUS COIMATBLHO-3KOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHWE MPHUPOJHON M COIMATBHOM Cpeabl, OCO3HAHHE TIJI00allbHOTO XapakTepa
9KOJIOTHUECKUX MPOOJieM, OpUEHTAlMsl Ha MpUMEHEHHEe MAaTeMAaTUYeCKUX 3HAHUM Ui pelleHus 3a1ad B
obnacTu OKpyXKarolleld cpeapl, MIAHUPOBAHHE IMOCTYNKOB M OLEHKH UX BO3MOXKHBIX IMOCIEIACTBHMA IS
OKpY’Karollen Cpeibl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
OOI11eCTBEHHOHN NMPaKTHKH, TTOHUMAaHWE MaTeMaTW4eCKON HayKH Kak cgepbl 4eI0BEYECKOH NesTelbHOCTH,
3TanoB €€ pa3BUTUSA U 3HAYUMOCTH JUISl Pa3BUTUS LMBWIM3ALMHU, OBJIAJCHHUE SI3bIKOM MATEMaTUKH H
MaTeMaTHYECKON KyJIbTYpOH KaK CPEICTBOM IO3HAHUS MHpa, TOTOBHOCTb OCYIIECTBJIATH IPOEKTHYIO U
HCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI



IHo3naBaTebHBIE YHHBeEpPCAJbHbIE YUeOHbIE JeHCTBUS

ba3oBble joruyeckue 1ecTBUs:

BBISIBIIAATh M XapaKTEpU30BATh CYIIECTBEHHbIE IPU3HAKM MaTeMaTHYECKUX OOBEKTOB, MOHATH,
OTHOIIEHUH MEXIY MOHATHIMH, (POPMYIUPOBATH ONPEACICHHUS MOHSATHH, YCTAHABIMBATH CYIECTBEHHBIN
MPU3HAK KJIacCH(PUKALMU, OCHOBAHUS JUI1 0000IICHUS M CPABHEHUS, KPUTEPUH NTPOBOAUMOTO aHAIIN3A;

BOCIPHUHHUMATh, (OPMYIUPOBATH M MPEOOPA30BBIBATH CY)KICHUSA: YTBEPAUTEIbHBIC U OTPHUIIATEIIbHEIE,
€IMHUYHbIE, YACTHBIE U OOILINE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IMPOTHUBOpeUYus: B (aKTax, NaHHBIX,
HAOJIOICHUSAX U YTBEPKACHUSX, TIPEAIaraTh KPUTEPUH JUTsI BEISIBICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;

JeNnath  BBIBOABI C  HCHOJB30BAHMEM 3aKOHOB  JIOTMKH, JEAYKTUBHBIX W  HMHAYKTUBHBIX
YMO3aKIO4YEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAaMOCTOSITEJIBHO JIOKA3aTeNbCTBA MAaTeMaTUYECKUX YTBEPXKACHUU (MpsMble U OT
MPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHl W KOHTPIPHUMEPHI, 0OOCHOBBLIBATH
COOCTBEHHBIE CYXICHUS U BHIBOIbI;

BBIOMpATh CHIOCO0 pelieHns yueOHO! 3a/1auM (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIlIeHNUs, BEIOUPATh
HauboJee NOAXOAAIUHN C YUETOM CAMOCTOSTEIbHO BbIACIEHHBIX KPUTEPHUEB).

Ba3oBble nuccienoBare/ibCKkue 1elCTBUA:

HCI0JIb30BAaTh BOIMPOCHI KaK HMCCIIEI0BATENbCKIUI MHCTPYMEHT MO3HaHUs, (POPMYIUPOBATh BOIMPOCHI,
¢bukcupymole NpoTUBOpedne, npoliIeMy, yCTaHaBIMBaThb UCKOMOE M JaHHOE, (OpMUpOBAaTh THUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UINI0, MHEHHE;

MIPOBOJUTH CAaMOCTOSTEIbHO CIUIAHUPOBAHHBIM HSKCHEPUMEHT, HCCIIEJJOBAHUE [0 YCTAHOBJIEHMIO
OCOOEHHOCTEl MaTeMaThyeckoro oOOBEKTa, SBIEHHUS, IPOLECCa, BBISBICHUIO 3aBHCHUMOCTEH MEXIy
0o0BbeKTaMU, SIBJICHUSAMHU, ITPOLIECCAMY;

CaMoCTOSITENIbHO  (hopMynupoBaTh O00O0OIIEHUST ¥ BBIBOJABI 1O pe3yabTaTaM IPOBEAEHHOIO
HaOMIOJICHUS, KCCIEAOBAHUS, OLICHUBATh JOCTOBEPHOCTh TIOJYYEHHBIX pPE3YJIbTAaTOB, BBIBOJAOB H
000011eHMI;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIPOLIECCA, A TAKKE BBIJABUIaTh NPEANOJIOKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh J€PUIMUTHI MH(GOPMALIMKU, JaHHBIX, HEOOXOJUMBIX JJIi OTBETA HA BOIPOC U VIS PEHICHUS
3a/1a4u;

BBIOMpATh MH(POPMALUIO U3 UCTOYHUKOB Pa3IMUYHBIX THUIIOB, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U
UHTEPIPETUPOBATH HHPOPMAIIMIO Pa3IMYHBIX BUJIOB U (POPM MpeacTaBICHUS;

CTPYKTYpUpOBaTh HUHGOpPMAIMIO, MPEACTaBIATh €€ B pPa3IUYHBIX (opmax, HIUTIOCTPUPOBATH
rpagu4ecKu;

OIICHUBATh HAAEKHOCTh HH(POPMALIMH IO CAMOCTOSITENILHO CHOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHUBHBIC YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUS

Oo0menne:

BOCIPUHHUMATh M (POPMYIUPOBATH CYXKAECHUS B COOTBETCTBUH C YCIOBUSMH U LIEISIMHU OOIIEHUS, SICHO,
TOYHO, I'PaMOTHO BBIpakaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMCBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS I10
X0y pelleHus 3ajaul, KOMMEHTHPOBATh IOJIY4YE€HHBIN PE3yJIbTaT;

B X0Jie 00CYXJIeHHs 3a/laBaTh BOIPOCHI MO CYIIECTBY 00OCYXJaeMOW TeMbl, MPOOJIEMBbI, peraeMon
3aJ1a4M, BBICKA3bIBATh UJIEH, HALIEJICHHBIE HA TIOUCK PELICHHUS, COTIOCTABIIATh CBOU CYXKICHHUS C CYKJICHUSIMHU
JIPYruX Yy4acTHUKOB JUAJIOTa, OOHApY)KMBATh pa3jMyde M CXOJICTBO TMO3MIUH, B KOPPEKTHOU (opme
(bopMynUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

MIPEACTABIATh  PE3yNbTAThl  PELIEHUS  3aJaud, OKCIEPUMEHTa, HUCCIECJOBAaHMS, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (OpMaT BBICTYIUICHMS C YU€TOM 3a/ad IMpe3eHTalud MU OCOOCHHOCTEH
ayIUTOpUHU.



PeryisiTUBHbIE YHHBEPCAJIbHbIE YUeOHbIE AeilicTBUS

Camoopranu3anus:

COCTaBIISATh TUIAH, AJITOPUTM PEIICHHS 3a/a4H, BEIOMpATh CIOCOO pEmieHUs ¢ Y4ETOM HMEIOITUXCS
pPECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh M KOPPEKTHPOBATH BApUAHTHI PEIICHHUHA C
y4€TOM HOBOU MH(OpPMAIIHHL.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJIEKT:

BIIQJICTh HABBIKAMU TIO3HABATEIILHON pe(ICKCHMM KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUU W
MBICIIUTEIBHBIX TIPOIECCOB, UX PE3YJbTATOB, BIAJACTh CIIOCOOaMU CAaMONIPOBEPKH, CAMOKOHTPOJIS TpoIiecca
U pe3yJsibTaTa perieHus MaTeMaTUueCKOn 3a/1a4H;

MPEBHUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH NP PEIICHUH 33/1a49H, BHOCUTh KOPPCKTHUBHI B
JEeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX, HAHJICHHBIX OIINOOK, BRIIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pE3yJIbTaTa IEIH M YCIOBUSAM, OOBSCHATH NMPHUYUHBI JOCTYDKCHUS WIIH
HEJOCTHKEHHSI PE3yJIbTATOB JCATSILHOCTH, HAXOIUThH OITUOKY, J1aBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITeJILHOCTD:

MMOHUMATh W WCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAMBHIYAJIHHOW pa0OTHI MPU PEIICHUH
y49eOHBIX 3aJ1a4, MPUHUMAThH IIeJIb COBMECTHOUM JICSITENLHOCTH, TUIAHUPOBATH OPTaHHU3AI[UI0 COBMECTHOM
paboTHI, pactipeiesiTh BUILI PabOT, TOTOBAPUBATHCS, OOCYKIATh MPOIIECC M Pe3yabTaT paboThl, 060011aTh
MHEHHS HECKOJIBKHX JIIOCH;

y4acCTBOBATh B TPYNMIOBBLIX GopMax paboThl (00CykaeHUs, 0OOMEH MHEHHI, «MO3TOBBIE IITYPMbI» U
WHBIC), BBIOJIHATH CBOIO YacTh PabOTHI M KOOPIUHUPOBATH CBOU JICUCTBUS C IPYTHUMH WICHAMHU KOMAaH/IBI,
OIICHUBATh KaYECTBO CBOETO BKJIAJIa B OOIIHN MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YIdaCTHUKAMU
B3aMOJIEHCTBHUS.

INPEIMETHBIE PE3YJIBTATbBI

K xon1y 10 kiaacca oOydaromuiicss HAyIUTCs:

e CBOOOJHO OIEPHPOBATH OCHOBHBIMU TOHATHSIMH CTEPEOMETPHUHM TIPU pEIICHWUH 331ad |
MIPOBEICHUU MaTEMATUYCCKUX PACCYKICHHIA;

® TIPUMEHSTh aKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX MPH PEIICHUN T€OMETPHUYECKHX 33134,

e Kiaccu(UIMPOBATh B3aMMHOE pACIOJOXKEHHE TMPSAMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX H TUIOCKOCTEH B MIPOCTPAHCTBE;

e CBOOOJIHO ONEPHPOBATH TIOHATHSIMH, CBSI3aHHBIMH C YIJIAMU B TIPOCTPAHCTBE: MEXIY MPSIMBIMH B
MPOCTPAHCTBE, MEXKIY MPSMOM U IJIOCKOCTHIO;

e CcBOOOJIHO OTIEPUPOBATH TIOHSATUSIMH, CBA3aHHBIMU C MHOTOTPaHHHUKAMU;

e CcBOOOJIHO PacHO3HABATh OCHOBHBIC BH/Ibl MHOTOTPAHHUKOB (TIpU3Ma, MTUPAMKJIA, IPSIMOYTOJIbHBIH
napajuienenumnesn, Kyo);

e Kiaccu(UIMPOBATh MHOTOTPAHHHUKH, BEIOUpPAasi OCHOBAHUS IS KJIAaCCH(HUKALINY;

e CBOOOJIHO ONIEPUPOBATH MOHITHIMH, CBI3aHHBIMU C CEUEHUEM MHOTOTPAHHUKOB IIJIOCKOCTBIO;

®  BBINOJIHATH MAPAJUIENBHOE, IIEHTPATHHOE U OPTOTOHATBHOE TPOEKTUPOBAaHKE (PUTYP Ha TIOCKOCTH,
BBITIONTHATH N300paskeHus (PUryp Ha IIOCKOCTH;

® CTPOWUTH CEUEHHUS] MHOTOTPAHHUKOB DPA3IUYHBIMU METOJAMH, BBITIOTHATH (BBIHOCHBIE) TIIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y;

® BBIYUCIATH IUIOMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma, HpaMua), FEOMETPUIECKUX Tel
C IpUMEeHeHueM (opMYyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMHU: CHMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCb U IUIOCKOCTH
CUMMETPHUH, IIEHTP, OCh U TIOCKOCTh CUMMETPHUU (QUTYPHIL;



CcBOOOJTHO OMNEpPHUpPOBATH TOHATHAMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpAHMHATaM B
IIPOCTPAHCTBE;

BBINIOJIHATH ACUCTBUS HaJl BEKTOPaMU;

peuaTh 3a1a4u Ha T0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUN U HAX0XKACHUE T€OMETPUUYECKUX
BEJIMYUH, NIPUMEHSS U3BECTHBIE METOJIbI IIPU PEIIECHUH MATEMaTUYECKUX 3a]ad IOBBIIICHHOIO U
BBICOKOT'O YPOBHSI CJIOKHOCTH;

IIPUMEHATHh IPOCTEHIINE IPOrPAMMHBIE CPEICTBA M IEKTPOHHO-KOMMYHUKAIIUOHHBIE CUCTEMBI
IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

U3BIIEKaTh, NPeoOpa3oBBIBATh M HWHTEPIPETHPOBATH HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaxX U PUCYHKAX;

IIPUMEHSATH [10JyYEHHBIE 3HAHMS Ha IIPAKTUKE: CPABHUBATh U AaHAJIU3UPOBATh PEAIbHBIC CUTYyAllUH,
IIPUMEHATh ~ M3YyYEHHBIE IIOHATHUSA B  IIpollecc€  IOMCKAa  PEIICHHWs  MaTeMaTH4EeCKH
chOopMyIUpPOBAaHHON MPOOJIEMBI, MOJEIMPOBATh pealbHbIE CHUTyallMM Ha fA3bIKE TE€OMETPHH,
HCCIEA0BaTh IOCTPOCHHBIE MOJEIH C HCIOJIB30BAHUEM TI€OMETPUYECKUX MOHATHUH U TEOPEM,
anmapara anreOphl, pemarh NpakTUYECKUe 3a/1a4l, CBSI3aHHbBIE C HAXOXKJIEHHEM IN€OMETPHUYECKHUX
BEJINYUH;

UMETh TMpEACTaBICHUS] 00 OCHOBHBIX JTanax pa3BUTUS TEOMETPUM KakK COCTAaBHOM dYacTu
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUI.

K xoniy 11 kiacca oOydaromuiicss HAyIUTCs:

CBOOOJHO ONEPHUPOBATh TOHATHUSMHU, CBS3aHHBIMH C I[WIMHIAPWYCCKOW, KOHHYECKOH W
chepruecKoit TOBEPXHOCTIMH, OOBSICHITH CIIOCOOBI TTOJTYYCHHUS;

OTICpPUPOBATh TOHATHIMHM, CBSI3aHHBIMUA C TEJIaMH BpAIICHHS: MIJIUHAPOM, KOHYcOM, chepold u
1apom;

pacrmo3HaBaTh Teja BpamieHus (UIuHAp, KOHYC, cepa u map) u 00BICHATH CIIOCOOBI TIOJTyUEHUS
TeJ BpallEHHUS;

KJIacCU(PHUITMPOBATh B3aUMHOE PACIOJIOKEHUE C(ephl U TIIOCKOCTH;

BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB W TN BpalleHHs, O00bEMBI W IUIOMIAIU
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TN ¢ IPUMEHEHUEM (HOpMYIT;
CBOOOJHO OIEpPUpPOBaTh MOHSATUSIMH, CBA3aHHBIMH C KOMOWHAUMAMU TeJl BpalleHUs U
MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIMCAaHHBIM B cdepy MW omucaHHbI oKoJio cdepbl, cdepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK WJIM TEJIO BpalCHUS;

BBIYHCIISATH COOTHOUICHUSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEH 1 00bEMaMu MOJI0OOHBIX TeJT;
n300paxaTh H3ydaeMble (PUTYpBI, BBIMONHATH (BBIHOCHBIC) IIJIOCKHE YEPTEXKU U3 PHUCYHKOB
MPOCTHIX 00BEMHBIX PUTYDP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEJ BPAILCHUS;
U3BJIEKaTh, WHTEPIPETHPOBATh U MPeoOpa3oBbIBaTh HMHMOPMALUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (QUrypax, MPeACTaBICHHYIO HA YePTEKaxX U PUCYHKAX;

CBOOOJHO OMEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH OTEpaIMy HaJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKaPTOBOM CHCTEME KOOPMHAT;

pemarh reoMeTpHYecKHe 3a/addl Ha BBIYUCICHUE YTIIOB MEXAY MNPSIMBIMA U TJIOCKOCTSIMU,
BBIYHCIICHUE PACCTOSIHMHA OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia TIPU PELICHUH;

CBOOOJHO OMEPHPOBATh MOHITUIMH, CBS3aHHBIMH C BUKEHHEM B MPOCTPAHCTBE, 3HATH CBOWCTBA
JIBUKCHUI,

BBITIONTHATh W300paK€HHUS MHOTOTPAHHUKOB M TeJl BpalleHUS MpU Tapaie]IbHOM MEepeHoce,
[EHTPATbHOM CHUMMETPUHU, 3€PKATbHON CHMMETpUM, TIpU TIOBOPOTE BOKPYr MPSMOM,
npeoOpa3oBaHus MOA00HUS;



CTPOUTH CCUCHUSA MHOTOIpaHHUKOB M TCJI BpallCHUA: CCUCHHUA LUIMHIAPA (HapaJIJIGJIBHO n
NEPIEHINKYIIPHO OCH), CEUCHMs KOHyca (IapajuleJbHbIE OCHOBAaHUIO U IPOXOJAIINE YEpe3
BEpPIIMHY), CEUECHHUSI 11apa;

HUCIIOJIB30BaTh MCTOAbI MOCTPOCHUA CCUCHUM: MECTOJ CJIICOOB, MECTO BHYTPCHHECTO
IIPOEKTUPOBAHUSA, METOJL IIEPEHOCA CEKYILEH IIIOCKOCTH;

AOKa3bIBATh I'COMCTPUUCCKUC YTBCPIKACHM,

MIPUMEHATh T€OMETPUUECKHE (PAKTHI Ul PEIICHUs CTEPEOMETPUUYECKUX 3a/1ad, MPEeANnoaraionux
HECKOJIbKO LIAaroB PELLEHUs], €CIIU YCIIOBUS IPUMEHEHNUS 3a/1aHbl B SBHON U HEIBHOU (hopMe;
peliaTh 3aaa4u Ha JOKA3aTCIbCTBO MATECMATHYCCKUX OTHOIIICHUH U HaXO0XKIACHUC I'COMCTPUICCKUX
BEJINYHH,;

IMPUMCHATHL POrpaMMHBIC CPEACTBA U 3JICKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTCMbI IIPHU PCHICHUN
CTEPEOMETPUYECKHUX 3a]1a4;

INPUMCHATH IIOJTYUCHHBIC 3HAHHWA Ha IPAKTUKE: CpPpaBHUBAThb, aHAJIW3UPOBATL H OLCHHUBATH
PCAIBHBIC CUTyalluH, MPUMCHATH M3YYCHHBIC IMOHATHUA, TCOPEMEIL, CBOMCTBa B nmponecce MmouckKa
pelieHus MaTeMaTH4YeCKu chopMyTupOBaHHOM MTPOOIEMBI, MOJICITUPOBATH PEAIbHBIE CUTYaIlU Ha
A3BIKC TCOMCTPHUU, HCCICAOBATHL INOCTPOCHHBLIC MOACIU C HCIHOJB30BAHHEM TCOMETPUUCCKUX
MOHATHM M TeopeM, ammapara anreOpbl, pemaTrb MOpakTHUYeCKUe 3a/Jayd, CBS3aHHBIE C
HAaXO0XJIACHUEM I'COMETPUICCKUX BEJINYHH,

HUMETh MPCACTABICHUSA 00 OCHOBHBIX JTamax pasBUTHUA TCOMECTPUH KakK COCTaBHOM dYacTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHIA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPOrpaMMblI Bcero Konrpoarueie | Ipakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe pacnosiokeHue NpsIMbIX B 6 5
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 1
MHororpaHHuKH 7 1
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 0




11 KVIACC

KosnnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/mm KonrtpoJsbnbie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
CUCTeMaTH3aIus 3HAHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3alls 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuu: TOUKA, IpsAMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHsI Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKarouecs npsmas ¥ mioCKoCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: mepeceKaronuecs MmIOCKOCTH,
nepeceKaroIuecs npsimas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBMS U3 HUX

CraproBast tuarnoctuueckas padora

10

N300pakenue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenune nepecedueHust
ITOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT YEPe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
ITOCTPOCHHBIX CEYEHUH Pa3HBIMM LIBETAMU

12

N3obpaxenne ceueHnit mupaMuIbl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

14

Meton ciaenoB ajs MMOCTPOCHUSA Ce4YeHHI

15

Merton creoB AJig MOCTPOCHUS CEUEHUM.
CBoiicTBa nepeceueHuil MpsIMbIX U
IJIOCKOCTEN




16

Mertoa cieoB Ui HOCTPOCHHS CEUCHHM.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuit B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKCH U 3aIHCh IIIaroB
MOCTPOCHUS

18

[TocTpoenue ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH M 3aITHCh IIaroB
MTOCTPOCHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YepPTEKEH U 3aMuch 11aroB
MTOCTPOCHHUS

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlMCh I1aroB
MOCTPOCHUS

21

[ToBTOpenue mnanumeTpun: Teopema o
MIPOMOPLHOHANBHBIX oTpe3kax. [lomobue
TPEYTrOJIHbHUKOB

22

[ToBTOpenue nmnanumeTpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4YepTexkax. Mctopus pa3Burtus
IUIAHUMETPUU U CTEPEOMETPUH

23

KonTponpHast padoTa "AKCHOMBI
crepeomerpun. CeueHus"




24

B3anMHOe€ pacnoiokeHue NpsMbIX B
npocTtpaHcTse. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmuBaromuxcs
npsaMbIX. [lapamiensHble npsMble B
MIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npsMoi. Jlemma o nepecedeHnmn
MapajuIeIbHBIX MPSMBIX IIOCKOCTHIO

26

[TapamensHOCTB TpeX MpsAMBIX. Teopema o
TpEX MapajuieIbHbIX NPsAMBIX. Teopema o
CKPELIUBAIOIIMXCS MPAMBIX

27

[TapanienbHoe MPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapaNIeIbBHOTO
npoexktupoBanus. M300pakeHue pa3HbIX
¢buryp B napamienbHONU IPOEKLIUU

28

LlenTpanbHas npoekus. Yroiu ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOII
MEXAy MPSIMbIMU

29

3azla111/1 Ha JOKa3aTCJIbCTBO U
HCCICAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

30

[TonsaTHA: NapamIenbHOCTh NPSAMOH U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapaJuIeIbHOCTH IPSIMOU U INIOCKOCTH.
CBolicTBa NapayuIeIbHOCTU IPSIMOM U
IIJIOCKOCTHU




31

I'eomerpuueckue 3a1auy Ha BEIYUCIEHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajIeIbHOCTHIO MPSMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHU I

33

[TapannenpHas npoeKuus, IPUMEHEHUE
JUI IOCTPOEHUSI CEYeHHH KyOa 1
napamenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHblie mockoctu. [lpusHaku
MapajyuiebHOCTH JBYX MIIOCKOCTEH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIEeH
yepe3 TOUKY, He MPUHAAIEKAIYI0 TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUS
MIPU TIEPECCUCHUH JIBYX IMapajlIeIbHBIX
IJIOCKOCTEHN TpeThen

37

CpoiicTBa napauieabHbIX MIIOCKOCTEN: 00
OTpe3Kax MmapasuieIbHbIX MPSIMBIX,
3aKITIOUEHHBIX MEX]TY MapaljieIbHBIMU
MJIOCKOCTSIMU; O TIEPECEUEHUH MPSMOU C
JBYMSI ITapaJIeIbHBIMU TI0CKOCTSIMHU

38

IToBTOpenue: Teopema [ludaropa Ha
IIJIOCKOCTH




39

[ToBTOpEHUE: TPUTOHOMETPHUSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuielIenunena

41

Brrancrienue [UMH OTPE3KOB B KyOe H
MIPSIMOYT'OJIBHOM ITapajuIeIeuIe e

42

[lepneHUKyYISIPHOCTD NPSAMOU U
mockocTH. [Iprusnak
MEPIEHIUKYISIPHOCTH NPSMOH U
IIJIOCKOCTH

43

[lepneHMKyYISIpPHOCTD PAMOU 1
mockocTH. [Ipru3nak
MEPIEHIUKYISIPHOCTH MPSMOHN U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOALIEH
4yepe3 TOUKY MPOCTPAHCTBA
MEePIEHIUKYIISIPHON K TUIOCKOCTH

45

[InockocTy U neprneHAUKYISIpHbIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

46

IInockocTtu u MEPINCHAUKYIISAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

47

HepHeHI[I/IKy.]'IHp 1 HaKJIOHHasd.
HOCTpOGHI/Ie NEpNCHAUKYJIApa U3 TOYKU Ha

PSIMYIO

48

[leprieHauKynsp U HAKJIOHHASL.
[TocTpoenue nepneHuKyIispa U3 TOUYKN Ha

PSIMYIO




Teopema o0 TpEX nepHEHAMKYIIAPAX

49
(mpsimast u oOpaTHast)

50 Teopema o0 TpEX nmepneHaUKYIIpax
(mpsimast 1 oOpaTHast)

51 Yroa Mmexay CKpelBatoIIMUCS
MPSIMBIMU
[Touck meprneHIuKYISIPHBIX TPSIMBIX C

52 TTOMOTIIBIO IEPIICHANKYIISIPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpuU3MBsl,

54 MPaBUILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuit kyoa, MPU3MBI,

55 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHTEJBHO TUIOCKOCTH. [ImockocT
CUMMETpU B MHOIOTPaHHUKAX

57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOU U
IJIOCKOCTH KaK CII€JCTBUE CUMMETPUU

58 IIpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

59 IIpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSTHUN OT TOYKHU JI0 INIOCKOCTH
CriocoObl OMTyCTUTH TMEPIICHINKYISPHI:

60 CUMMETpHS, CABUT TOUYKH I10

NapajuieJIbHON IPSMOU




61

CaBur no HenapauienbHON IPSIMOH,
HU3MEHEHUE PACCTOSHUN

62

KonTtponsHas padota "B3anmuoe
pAacIOJIOKEHHUE NPSIMBIX U IUNIOCKOCTEHN B
npocrpaHcrae”

63

[ToBTOpEHME: yron Mex 1y NpSIMbIMHA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexXIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

65

['eomeTpryeckue METO Il BBIUACICHUS
yriia MeX]ly MPSIMBIMH B MHOTOTpaHHUKaX

66

JByrpanHubiii yroj. CBOMCTBO JIMHEHMHBIX
YTJI0B ABYTPAHHOTO Yriia

67

[Tepnienaukynspabie aockocTH. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
MepeceyeH sl IBYyX MI0CKOCTeN
MEePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyrombpHbII Napauienenunen; Kyo;
U3MEPEHUs1, CBOMCTBA MPSIMOYTOJIBHOTO
napasJiesienumnena

70

TeopeMa 0 IUaroHaJii npsMoyroJibHOTO
Iapajujiejacnuieaa u CJICACTBUC U3 Hee

71

CTepeOMeTpI/ILIeCKI/Ie " MPUKJIAAHBIC




3aaa4u, CBA3aHHbIC CO B3aMMHbBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMBbIE,
napajuieJIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapaynenbHbIX IJI0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSTHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUIX

74

PaccrosiHme OT TOUKH JT0 TUIOCKOCTH,
paccTosiHUE OT MPSAMOM JI0 TNIOCKOCTH

75

Brruncnenue paccTosHuN MEX Ty
CKPELIUBAOIINMUCS IPSIMBIMU C
MTOMOIIBIO NEPIICHIUKYIIIPHON IIIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBEHCTBA I
TpexrpaHHbIx yrioB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yriia

77

DneMeHTHI C(hepUIEeCKO reOMEeTPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

Kontponsnas pabota "Yrisl u
paccrosiHus"

79

CucreMaru3zanus 3HaHUN "MHOTOTpaHHUK
M €ro 3JIeMeHTHI"

80

[Iupamupa. Buas! nupamun. [lpasunbaas
nupamuja

81

[Tpuszma. IlpsiMas 1 HaKJIOHHAs TPU3MBI.
[IpaBunbHast mpusma




[IpssmMoit nmapajuienenunes,

82 MPSIMOYTOJIBHBIH Mapajuieenumnes, Kyo 1

83 Brimykiibie MHOTOrpaHHUKH. Teopema 1
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KonTtponsnas pabora "MHuororpaHHuKT" 1

86 [TousiTHE BEKTOpA HA IJIOCKOCTH H B 1
MPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 PazHoCTh BEeKTOPOB 1

89 [TpaBwiio napasurenenuena 1

90 YMHOXeHHE BEKTOpa Ha YUCIIO 1
Pasnoxenne BekTopa 1mo 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHOU 1
TUIOCKOCTH

92 CkaysipHO€ MPOU3BEICHUE 1

03 Brraunciienue yriia Mex 1y BEKTOpaMH B 1
MPOCTPAHCTBE

94 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1

95 [IpocTeiimue 3a7a4n ¢ BEKTOPAMH 1

96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1

97 IIpocreiimme 3anaun ¢ BEKTOpaMu 1

98 O06o001IeHne U cucTeMaTu3alys 3HaHUH 1

99 O06o001eHne u cucTeMaTu3anus 3HaHu’ 1

100 IIpomexyrouHas aTTecTanus 1




101 Nrorosas koHTpoOJIbHAS paboTa 1
102 O000111eHNE U cUCTEMATH3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KonunuyectBo 1yacos duiek
uudp
Nen/m | Tema ypoka Kourpox | Ipaxruy | llara 0bpas
Bcero bHbIE €CKHe N3yICHHUSA oBaTJI
padoThbI padoThbI pecyp
ChlI
1 [ToBTopenue Tems! "KoopauHats! BeKTOpa Ha MIOCKOCTH U B 1 02.09
npocTpaHcTBe" '
2 [ToBTOopenue tems! "CkalisspHOE MTPOU3BEAEHNE BEKTOPOB" 1 04.09
3 [ToBTOpeHue Temsbl "Beruncienre yria Mexay BEKTOPaMH B 1 04.09
npocTpaHcTBe" '
4 [ToBTOpeHue TeMol "YpaBHEHUE TPAMOM, TPOXOIAIIEH Yepe3 ABE 1 09.09
TOYKH" '
5 YpaBHEHHE ITIOCKOCTH, HOPMaJib, ypaBHEHHE TNIOCKOCTH B OTPE3Kax 1 11.09
6 YpaBHEHHE ITIOCKOCTH, HOPMaJlb, YpaBHEHHE TJIOCKOCTH B OTpE3Kax 1 11.09
7 BekTopHoe npousBeneHue 1 16.09
8 JIuHeiiHbIe HEpaBEHCTBA, JUHEHHOE MPOTPAMMHUPOBAHKE 1 18.09
9 JIuHeitHbIe HEpaBEHCTBA, TMHEMHOE MPOrpaMMHUPOBAHUE 1 18.09
10 AHaIUTUYECKUE METOIbI pacuéTa yriia MexXa1y NpsIMbIMH B 1 23.09
MHOTOTPaHHUKAX
11 Bxoanas auarHoctuyeckas paboTa 1 25.09
12 dopmyna pacCTOSHUS OT TOUKH JI0 TNIOCKOCTH B KOOPAMHATAX 25.09
13 HaxoxaeHue paccTosiHUN OT TOYKHU JI0 TUIOCKOCTH B KyOe 1 30.09
14 HaxoxaeHue paccTosHUM OT TOYKHU J0 TUIOCKOCTH B MPaBUIIbHON 1 02.10

nupamMuac




OHTpOJIbHAs paboTa "AHamuTHuecKas reoMeTpus’ - .
15 K 6ota "A "-1 02.10
€4EHHsI MHOTOI'PAaHHUKOB: CTaHIaPTHHIE MHOI'OTPaHHUKH .

16 C 07.10

17 CeueHusi MHOTOIPAaHHUKOB: METO/J1 CJIEJIOB 09.10

18 CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE IJIOCKOCTH, IIEPECEUCHUS 09.10
HPSIMBIX M TUIOCKOCTEN '

19 [TapamienpHble TPSIMBIE U INIOCKOCTH: NAPAJIJIENIbHBIEC CEYEHUS 14.10

20 [TapannenbHble psMbIE U TIUIOCKOCTH: pac4€T OTHOIIEHUN 16.10

21 [TapannenbHble NPsMbIE U TUIOCKOCTH: YTJIbI MEXKIY 16.10
CKPEILMBAIOIIUMHUCS PSIMBIMU '
[lepnieniuKynspHbIE MPSAMBIE U IUIOCKOCTH: CTaHIAPTHBIE Mapbl

22 HEPIEHIUKVIIPHEIX INIOCKOCTEN U IPSIMBIX, CAMMETPHU 21.10

Y. )

MHOTOTPaHHUKOB

93 [lepnieniukynspHbIe MPsIMbIE U TUIOCKOCTH: TEOPEMA O TpeX 23.10
HepIeHIUKYIApax '

24 [lepnieHiuKyngpHBIEC MPSAMBIEC U IUIOCKOCTH: BBIYUCICHUS AJIUH B 23.10
MHOTOIPaHHHKAaX '

o5 [ToBTOpEHUE: MO MHOTOYTOJIbHUKOB, (DOPMYIIBI JIJ1s 06.11
TJIOIAJIeH, COOOpaKEHHMS 10 100Us '
[ToBTOpEHUE: MO MHOTOYTOJIbHUKOB, (DOPMYIIbI JIJ1s

26 ’ 06.11
TJIOIAIeH, COOOPaKEHHMS TI0100Us '
[ToBTOpEHUE: IO MHOTOYTOJILHUKOB, (DOPMYIIBI [T

27 ’ 11.11
TJIOIAJIEH, COOOPaKEHHMS 110 100Us '
[Tnomaay cedyeHnii MHOTOIpaHHUKOB: TUIOIIAIU TTOBEPXHOCTEH

28 ’ 13.11
pa3pe3aHus Ha 4acTu, COOOpaxKeHHs MoJ00us '

29 [Inomany cedyeHnii MHOTOTPaHHUKOB: TUIOIAN IOBEPXHOCTEMH, 13.11
pa3pe3aHus Ha 4acTu, COOOpaxKeHHs oJ00us '

30 KonTtponeHas padota "[loBTOpeHne: MHOTOTpaHHUKH, CEYCHUS 18.11




MHOTOT'PaHHHUKOB'" -2

31 O0béM Tema. O0beM MPSIMOYTOJIBHOTO TIapasuIeTIeuIe/a 20.11

32 3amaun 00 yaBOCHHH Ky0a, 0 KBaJpaType Kyda; 0 TPUCEKIIUHU yIiia 20.11

33 CrepeomeTpriecKue 3a/1auu, CBA3aHHbIE C 00bEMOM 55 11
MPSIMOYTOJILHOTO TMapasuieieuIeia

34 [IpuknanHeie 3a1a4n, CBsI3aHHBIE C BBIUMCIEHUEM 00BEMA 9711
MPSIMOYTOJILHOTO TMapasuieieuIe ia

35 O06BEM TIPSIMOI TPU3MBI 27.11

36 CrepeomMeTpriecKue 3a/1auM, CBI3aHHBIE C BHIYUCICHHEM 00BEMOB 02.12
MPSIMOM TIPU3MBI

37 [IpuknanHeie 3a1a4u, CBsI3aHHbIE C 00BEMOM NPSIMOMN MPU3MBI 02.12

38 Brruncnenue 006EMOB TN ¢ MOMOTIIBIO OTIPEICTIEHHOTO HHTETpaa. 04.12
OO6BEM HAKIIOHHOM NPU3MEI '

39 Brruncnenue 00bEMOB TeI ¢ TOMOIIBIO ONPeIeIEHHOIO HHTerpaa. 0412
OO6BEM mUpaMuIbI '

40 ®dopmyna 06pEmMa mupamusl. OTHOIICHHE 00BEMOB MTUPAMHU/T C 0912
00LIMM YIIIOM '

41 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU]T C 1112
00LIMM YIIIOM '

42 CrepeoMeTrpuueckue 3aJ1auu, CBA3aHHbIE C 00bEMaMU HAKIIOHHOM 1112
MIPU3MBI

43 CrepeoMeTpuueckue 3a/1auu, CBA3aHHbIEC C 00bEMaMU THPaMU/IbI 16.12

44 [Tpuknagaeie 3agaun mo Teme "OO0BEMBI TeNn", CBA3aHHBIE C 00BEMOM 18.12
HAaKJIOHHOHM TIPU3MBI

45 [Mpuknanueie 3ana4yn mo Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM 18.12
MAPaAMU/IBI

46 [Ipumenenne o0bEMOB. BbrunciaeHne paccTosHUS 10 TIOCKOCTH 23.12




47 KonTtponsnas padora "O6bEéM MHOTOTpaHHUKA" -3 1 25.12

48 [unuaapudeckas MOBEPXHOCTh, 00pa3yIOIINE IUIHHIPHIESCKON 1 25 12
MMOBEPXHOCTHU

49 Hunuuap. [psamoit kpyrosoi nunusap. Ilnomans noBepxHocTu 1 5812
HUAJTUHIpA

50 Konnueckast HoBepXHOCTh, 00pa3yromirie KOHUYECKON MOBEPXHOCTH. 1 13.01
Konyc

o1 Ceuenune KOHYyca TNIOCKOCTHIO, TAPAIIIIETFHOM MIIOCKOCTH OCHOBaHUS 1 15.01

52 VYceuénnblil koHyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1 15.01

53 [Tnomane 60KOBOM MOBEPXHOCTH ¥ TIOJHOM MOBEPXHOCTH KOHYCA 1 20.01

54 [Tmomanpe 60KOBOI MOBEPXHOCTH ¥ TIOJHOM MOBEPXHOCTH KOHYCA 1 22.01

55 CrepeomMerpuueckue 3Ua11at11/1 HAa JI0Ka3aTeJIbCTBO U BBIUNCIIEHHE, 1 2201
MMOCTPOCHUEM CEUYECHHUU LUIIMHAPA, KOHyCa

56 Crepeomerpuueckue iaﬂaqn Ha JJOKa3aTeJIbCTBO U BBIYHUCIICHHUE, 1 2701
MIOCTPOCHUEM CEUYECHHUU LUIIMHAPA, KOHyCa

57 [Ipuknagaeie 3a1a9u, CBSI3aHHBIE C ITUIHHIPOM 29.01

58 [Ipuxnagneie 3a1a4u, CB3aHHBIE C IUITUHIPOM 29.01

59 Cdepa u map 1 03.02

60 [lepeceuenue chepsl u mapa c miockoctbro. Kacanue mapa u cdepst 1 05.02
IJI0CKOCTRI0. Bup u n300paxkeHue mapa

61 [Tepeceuenue chepsl u mapa c miockoctoro. Kacanue mapa u cepsr 1 05.02
IJI0CKOCTRI0. Bup 1 n300paxkeHue mapa

62 VYpasuenue chepsl. [Inomans chepsr u e€ yacreit 1 10.02

63 Cummerpus chepsl 1 mapa 12.02
CrepeomeTpuuecKkue 3a/1a4 Ha J0Ka3aTeIbCTBO U BBIYUCIICHUE,

64 CBsI3aHHBIE CO cepoit U MapoM, TOCTPOSHUEM UX CEUSHUI 1 12.02

IIITOCKOCTBIO




CTepeOMeTpI/I‘-IeCKI/Ie 3aJa4M Ha A0Ka3aTCJIbCTBO U BBIYHCIICHHUC,

65 CBsI3aHHBIE CO CEepOoi U MapoOM, TIOCTPOSHUEM UX CEUCHUI 1 17.02
IJIOCKOCTBIO
66 [Mpuknamaeie 3a1a4m, cBsI3aHHBIC cO chepoil U mapom 1 19.02
67 [ToBTOpEHUE: OKPY)KHOCTH HA MJIOCKOCTH, BRIYHCICHHS B 1 19.02
OKPY)KHOCTH, CTaHJAPTHBIC 10 100HSI '
68 Paznnunble kOMOMHALIMY TeJ BpallleHUs U MHOTOTPaHHUKOB 1 24.02
69 3anmaun o Teme "Teira u TOBEPXHOCTH BpareHus " 1 26.02
70 3amauu o Teme "Tena u moBepXHOCTH BpamieHus" 1 26.02
71 KonTponshas pabora "Tena u noBepxHocTH BpatieHus" -4 1 03.03
72 O6beM munuHApa. Teopema 06 00bEME PSIMOTO IUITUHIPA 1 05.03
73 Brruncnenue 006EMOB TN ¢ MOMOTIIBIO OTIPEICTIEHHOTO HHTETpaa. 1 05.03
O06BEM KoHyca '
74 [Tmomaamn 60KOBOM ¥ MOJTHOM MOBEPXHOCTH KOHYCA 1 10.03
75 CrepeoMeTpHuueckye 3a/1aui, CBA3aHHbIE C BHIYHCICHHEM 00bEMOB 1 12.03
UWIMHJIpA, KOHYyca
[Tpuknagaeie 3aqaun mo TeMe "OOBEMBI U TUIONIAAN TIOBEPXHOCTEH
76 . 1 12.03
TeN
O06bEM mIapa u mapoBoro cekropa. Teopema 06 00béMe miapa.
77 [Tnomans cheprl. CrepeoMeTprueckre 3aaun, CBI3aHHBIE C 1 17.03
BBIYHCIICHUEM 00BEMOB I11apa, IAPOBOTO CETMEHTA U IIapOBOTO '
CEeKTOpa
[Ipuknagaeie 3agaun 1mo Teme "OO0BEMBI TeNn", CBA3aHHBIE ¢ 00BEMOM
78 mapa u miomassio chepbl. COOTHONICHUS MEXKTY MIOMIAAIMH 1 19.03
MOBEPXHOCTEN U 00BEMAMHU MTOT0OHBIX TE
79 [TongoGHbIe Tena B mpocTpaHcTBe. M3MeHeHne 00béMa pu Mo 1I00MH. 1 19.03

CTepeOMeTpI/ILIeCKI/IC 3aga4u, CBA3aHHBIC C BBIYHMCIICHUEM 00BEMOB




TeJI U II0LIA/Iel TOBEPXHOCTEH

KonTtponsnast padota "[1n011aam moBepXHOCTH U 00BEMBI KPYTIIBIX

80 e 6 31.03
81 JBmwxenus npoctpanctBa. OtoOpakeHus. JBH>KeHUS U paBEHCTBO 02.04
¢buryp. OOIIHe CBONCTBA IBHKEHHIA '
82 Buael n1BukeHMil: TapauiebHbIN NEPEHOC, [IEHTpaIbHas 02.04
CUMMETpHS, 3epKAIbHAsI CAMMETPHS, IOBOPOT BOKPYT MPSAMOM
83 [Ipeo6pazoBanwms mogoous. [Ipsmas u cdepa Ditnepa 07.04
84 I'eomeTpuueckue 3a1aun Ha IPUMEHEHHE JIBUKECHUS 09.04
85 KonTpoasHas padora "BekTopsl B mpocTpancTBe" -6 09.04
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca
86 reomerpun 10—11 knaccoB, cuctremarusanys 3HaHUM: 14.04
"[TapamienbHOCT NPSAMBIX U IJIOCKOCTEN B IPOCTpaHCTBE"
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOZIOB Kypca
87 reomeTpun 10—11 xnaccoB, cucremaTtu3anus 3HaHUH: "BekTopsl B 16.04
npocrpasnctae"
O6o06matomiee moBTopeHue 11 MOHATHIA 1 METOJIOB Kypca
88 reomerpun 10—11 knaccoB, cucremaTusanus 3HaHui: "BekTopbl B 21.04
npocrpancrae"
O6o06matomiee moBropeHue 11 MOHITHI 1 METOJIOB Kypca
89 reometpun 10—11 knaccoB, cucremaru3anus 3HaHui: "O0beM 23.04
MHOTOrpaHHuKa"
O6o6maromniee nopropeHue 11 moHATHIA U METOJIOB Kypca
90 reometpun 10—11 kaccoB, cucremaru3anus 3HaHui: "O0beM 23.04
MHOTOTpaHHUKa"
Ob6o6maromiee mopropeHue 11 nmoHsATH 1 METOJIOB Kypca
91 reomeTtpun 10—11 xnaccos, cucremaruzauus 3Hanui: "[lnomanu 28.04

MOBEPXHOCTU M 0OBEMBI KPYTJIBIX TEN"




O6o6maromee noproperue 11 MoHITHI U METOJIOB Kypca

92 reomerpun 10—11 kaccos, cuctemarusanus 3Hanui: "Ilnomanu 1 30.04
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX TN

93 Hrorosas koHTpoOJIbHAS paboTa 30.04

94 [ToBTOpEeHUE, 0000IICHNE U CHCTEMAaTU3aINs 3HAHU T 1 05.05

95 [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alus 3HaHUI 1 07.05

9 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B pa3BUTHHU 1 07.05
COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

97 HcTopust pa3BUTHS CTEPEOMETPHUN KaK HAYKH B €€ pOJIb B pa3BUTHHU 1 12.05
COBPEMEHHBIX HHXKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

08 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B pa3BUTHHU 1 14.05
COBPEMEHHBIX HHXKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

99 HcTopust pa3BUTHS CTEpEOMETPHN KaK HAYKH B €€ pOJIb B pa3BUTHHU 1 14.05
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT Uil

100 WcTopus pa3BUTHS CTEpEOMETPUH KaK HAyKU U €€ poJib B pa3BUTUU 1 19.05
COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT Ui

101 HcTopus pa3BuUTHS CTEpEOMETPUH KaK HAyKU U €€ pojib B pa3BUTUHU 1 2105
COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT Ui

102 HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKU U €€ poJib B Pa3BUTUU 1 2105
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT Ul

OBHIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eometpus, 10-11 knaccwl/ Atanacsn JI.C., byry3zos B.®., Kagomues C.b. u

npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
e Teomerpus, 10-11 xnaccel/ Atanacsa JI.C., byty3oB B.®., Kangomues C.b.
u apyrue, AxkimonepHoe o0miectBo «M3narenbctBo «IIpocBemenuey
o Uzyuenue reomerpun B 10-11 knaccax: kuura s yuurens / Caaksa C.M.,

B.®. byry3os

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. buommoreka LJOK https://m.edsoo.ru
2. Poccuiickas snexkrpoHHas mkona https://resh.edu.ru/
3. Marepuanst EI'D u T'HA http://www.fipi.ru/
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