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IHHOACHUTEJIbBHASA 3ATIMCKA

I'eometpus siBisIeTCs OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEro 00mIero 00pa3oBaHMsl, TaK KaK
o0ecrieynBaeT BO3MOKHOCTh M3y4YEHHUS NUCIHMILIMH €CTECTBEHHO-HAYYHON HAIpPABICHHOCTH M TPEIMETOB
T'YMaHUTAPHOTO KA. [I0CKOJIBKY JOTrHYecKoe MbIIIeHHE, (POPMUPYEMOE TIPH U3YYCHUH O0YJaIOITIMHUCS
MOHATUMHBIX OCHOB TI'E€OMETPUH, IPU J0KA3aTE€IbCTBE TEOPEM M IOCTPOCHUM LIEMNOYKH JIOTHYECKUX
YTBEP)KJACHUM IpU PEIICHUH TEOMETPUYECKMX 3aJady, YMEHHUE BBIIBUIaTb U OIPOBEPraTh TUIIOTE3BI
HENOCPEJCTBEHHO HCIOJIB3YIOTCS MpPU PELIEHUM 3a7ad €CTECTBEHHO-HAYYHOTO LUMKJIA, B YacCTHOCTH
bu3nvecKnx 3a1ad.

enp ocBoeHus mporpamMmbl yueOHOro Kypca «l'eomeTpus» Ha YriayOJEHHOM ypOBHE — pa3BUTHE
WHIUBUAYAIbHBIX CHOCOOHOCTEH OOyJaromuxcss NpH H3YYEHHH TEeOMETPHM, KaK COCTaBIIAIOIIEH
npeaMeTHo# obnactu «MareMatuka U MHGOpMaTHKa» yepe3 obecreyeHrue BO3MOKHOCTH IPUOOPETEHUS U
UCIO0JIb30BaHUsl Oojiee TIIyOOKMX TI'€OMETPUYECKUX 3HAHUM W JACHCTBUM, CHEU(PHUUHBIX T€OMETpUH, U
HEOOXOJUMBIX Ui YCIEUIHOrO0 MNpO(EecCUOHANbHOIO 00pa30BaHUs, CBSI3aHHOTO C KCIIOJIb30BAHHEM
MaTeMaTHKH.

[IpropuTeTHBIME 33JayaMH  Kypca TE€OMETPUM Ha YIrIIyONE€HHOM YpOBHE, PACHIMPSIOLIUMHU U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SIBIISIOTCS:

paciivpeHue MpeACTaBIEeHUs O TEeOMETPUM KaK YacTH MHUPOBOM KyJabTyphl U (opMupoBaHuE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIIUM MHUPOM;

(dbopMHpOBaHHE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEMIIMX MaTeMaTHYECKHX
MOJEIAX, IO3BOJISIOIIMX OINUCHIBATH M HW3Yy4aTb pasHbIC SBJICHHA OKPYXKAIOIIEr0 MHpa, 3HAHHUE
NOHATUIHOIO anmnapara 1o pasaeny «CrepeoMeTpus» yueOHOTo Kypca reoMEeTpuH;

(dbopMuUpOBaHHE YMEHMs BIAJeTh OCHOBHBIMU IMOHSATHSAMHM O IPOCTPAHCTBEHHBIX (QUIypax U HX
OCHOBHBIMH CBOWCTBaMM, 3HaHUE TEOpeM, (GOPMYT U yMEHHE X MPUMEHATh, YMEHUS JOKa3bIBATh TEOPEMBbI
Y HaXOJUTh HECTaHIAPTHBIE CIIOCOOBI pellIeHUs 3a1ay;

(dbopMUpOBaHHE YMEHUS paclloO3HaBaTh HA YEPTEXaxX, MOAEISAX U B pealIbHOM MUPE MHOTOTPaHHUKU U
Tesa BpalleHUsl, KOHCTPYMPOBATh T€OMETPUYECKUE MOJEIIN;

(dbopMupoBaHHE TOHUMAHKS BO3MOXHOCTH aKCHOMAaTHUYECKOIO MTOCTPOEHUSI MaTEMaTHUECKUX TEOpHil,
(bopMupoBaHHE NIOHUMAaHUS POJIM AKCHOMATUKH IIPU IPOBEAECHUH PacCyKIACHUH;

(dbopMupoBaHHE yMEHMs BJIJIETh METOJAMHU J0KA3aTEIbCTB U AJTOPUTMOB PELICHMS, YMEHHs MX
IIPUMEHSTH, IPOBOJUTD J0KA3aTEIbHBIE PACCYKICHHS B XOJ€ PEIICHUs CTEPEOMETPUUYECKUX 3a7ad U 3a1a4
C IMPaKTHYECKUM COJep’KaHHeM, (OPMHPOBAHUE IPEACTABICHUS O HEOOXOJMMOCTH JI0Ka3aTeNbCTB IPH
00OCHOBaHMM MAaT€MaTHYECKUX YTBEP)KICHUH M PpOJM AKCHOMATUKU B IPOBEAECHUM JIEIYKTHBHBIX
pacCyXIeHUM;

pa3BUTHE U COBEPILIEHCTBOBAHME HMHTEIUIEKTYAJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH 0Oyuaromiuxcs,
II0O3HABATEIbHONM AaKTHBHOCTH, MCCIEN0BATEIbCKUX YMEHMH, KPUTUYHOCTH MBIIUIEHUS, HHTEpeca K
U3Y4YEHHIO T€OMETPUH;

¢dopmupoBaHue (YHKIHOHAIBHON TPAaMOTHOCTH, PEIEBAHTHONW T'€OMETPHM: YMEHHs paclo3HaBaTh
MPOSIBJICHUS TEOMETPUUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B peaslbHBIX )KU3HEHHBIX CUTYAIHIX
U TOpU U3YyYCHUU JAPYruX Yy4eOHBIX MpPEIMETOB, MpPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH,
MOJEIIMPOBAHUS PEAIBHBIX CUTYAlLlMi, UCCIIEOBAHUS ITIOCTPOEHHBIX MOJIEJIEH, HHTEPIIPETALUN MTOJIy4EHHBIX
pE3yJIBTaTOB.

OCHOBHBIMH COJIEpP>KaTEIbHBIMU JTUHUSAMH yueOHOTO Kypca «I'eomerpus» B 10—11 kinaccax sBIstOTCS:
«[IpsiMBIE ¥ MJIOCKOCTH B IPOCTPAHCTBEY, «MHOrorpaHHuKn», «Tena BpameHus», «BeKTopel 1 KOOpAUHATHI
B IIPOCTPAHCTBEY, «/[BUKEHUS B IPOCTPAHCTBEY.



Cdhopmymuposannoe Bo PI'OC COO tpeboBaHHEe «yMETh ONIEPUPOBATH MOHATHUSIMUIY, PEIICBAHTHBIMU
reoMeTpur Ha yriyonéHHoM ypoBHe oOyudeHus B 10—11 kmaccax, OTHOCHTCS KO BCEM COJICpKATEIbHBIM
JUHUAM Y4eOHOTO Kypca, a (OpPMHpPOBAHME JIOIMYECKMX YMEHUH paclpeniensercss He TOJBKO 10
coJiepKaTelbHbIM JIMHUSAM, HO M 1O ToaaM oOyueHus. CoxepikaHue oOpa3oBaHMs, COOTBETCTBYIOIIEE
NPEeIMETHBIM pe3yibTaTaM OcBoeHHs DenepanbHON pabodeld MporpamMMbl, paclpeieIéHHBIM IO TroJam
0o0y4eHHUs, CTPYKTYPUPOBAHO TaKHM 0Opa3oM, YTOObI KO BCEM OCHOBHBIM, HMPUHIMIHAIBHBIM BOIPOCAM
oOyyaromuecst 00pamagIich HEOJHOKPATHO. DTO TO3BOJSET OPraHMW30BaTh OBJIAJICHUE T'€OMETPHUECKHUMHU
MOHATUSIMM Y HABbIKAMHU  IIOCJIEJOBATEIbHO M  TOCTYNATENbHO, C COOJIIOJIEHUEM  IPUHLIMIIA
MIPEEMCTBEHHOCTH, a HOBBIC 3HAHHUS BKIIOYaTh B OOIIYI0 CHUCTEMY TE€OMETPHUYECKUX MPEICTaBICHHUMA
oOyJaromuxcs, pacmpsis v yriryossist €, 00pasyst IpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHIO T€OMETPUU HA YII1yOJIEHHOM YPOBHE I103BOJISIET:

cO31aTh YCJIOBUS 171 JuddepeHurnanuy o0yueHus, NOCTPOCHUs MHINBUTyalbHBIX 00pa30BaTebHBIX
porpaMM, OOECTeUUTh YIIIYOJEHHOE HW3ydE€HHE TIEeOMETPUM KaK COCTABIISIOIIEH ydyeOHOro mnpeamera
«Marematuka;

MOATOTOBUTH OOYYaIOLIUXCA K MPOJOJDKEHUIO M3YYEHHUs MAaTeMaTUKU ¢ Y4€TOM BblOOpa Oyayiei
npodeccuu, odecrieunBas MPeeMCTBEHHOCTh MEKTy OOIIMM U MpodeccnoHalIbHBIM 00pa30BaHUEM.

Ha usyuenue yuebHoro kypca «l'eomerpusi» Ha yriayOin€HHOM ypoBHe otBoauTca 204 wyaca: B 10
knacce — 102 gaca (3 gaca B Henenio), B 11 kmacce — 102 yaca (3 yaca B HECIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHblE MOHATHS cTepeomeTpuu. Touka, mnpsMas, IJIOCKOCTh, IpocTpaHcTBo. lloHsTne 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 NMPSAMONW U IUIOCKOcTU. llapamienbHoe M LIEHTpalbHOE MPOEKTUPOBAHME, U300pakeHUE
¢uryp. OCHOBHBIE CBOWCTBA MapaJUIeIBLHOTO MpOeKTUpoBaHus. M3o00paxkeHune ¢uryp B mnapauienbHON
MPOEKIUU. YTJIBl C COHANpPABJICHHBIMU CTOPOHAMH, Yroil MEXKAY TMPSMBIMU B TPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEH: MApAJIIEIbHBIE TUIOCKOCTH, CBOWMCTBA MapajuIebHBIX IUIOCKOCTEH.
[Ipocreiiime mnpocTpaHCTBEHHbIE (QUIyphl Ha IIJIOCKOCTU: TETpajjp, MapajljiesienuIes], MOCTPOCHHE
CEYCHMII.

[TepnieHUKYISIPHOCTD MPSMON U TUIOCKOCTHU: TIEPIIEHIUKYIISIPHBIEC TIPSIMBbIE B TIPOCTPAHCTBE, MPSIMbIC
napajuieJbHbIE ¥ TEPICHIUKYISIPHBIC K TJIOCKOCTH, TPU3HAK MEPIICHINKYISIPHOCTH MPSMON U TIJIOCKOCTH,
TeopeMa O MPSMOM IMEePHEHIUKYISIPHOW TUIOCKOCTH. OpTOrOHanpHOE MpoeKTUpoBaHue. [lepnenaukynsp u
HAKJIOHHBIE: PACCTOSIHHE OT TOYKHU JI0 TIIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MJI0CKOCTH, MPOEKIHS (PUTYPBI
Ha IJIOCKOCTh. [lepneHauKyaspHOCTh IUIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTEH.
Teopema o TpEX MepneHANKYISIPAX.

VYriael B MPOCTPAHCTBE: YrOJI MEXIY MPSAMOM M TUIOCKOCTBIO, NBYIPaHHBIA YroJ, JUHEUHBIA Yroj
JBYIpaHHOTO yria. TpéXrpaHHblii 1 MHOTOrpaHHbIe YIiibl. CBOMCTBA IIOCKUX YIJIOB MHOTOTPAaHHOTO YTJa.
CBoiiCcTBa IUVIOCKMX W JBYTPaHHBIX YIJOB TPEXTPAaHHOrO yria. TeopemMbl KOCHHYCOB W CHUHYCOB IS
TpEXTPAHHOTO YIJa.

MHoOrorpaHHMKH

Bunbl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas mnpusma, npsMas H
HaKJIOHHasi MPU3MbI, OOKOBas M TMOJHAas MNOBEPXHOCTh Mpu3Mbl. [lapamenenunesn, NPIMOYTOJIbHBIM
napajuiesienuien U ero cBoicrea. Kparvaiiiive myTd Ha MOBEPXHOCTH MHOTOrpaHHMKA. Teopema Disepa.
[Ipoctpancreennas Tteopema I[ludaropa. Ilupammpa: Nn-yronpHas nmupamuja, OpaBHIIbHAsS U yCeUEHHAS
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 MHOTOIPAHHUKAX: OKTAdIP, TOACKASAP U UKOCAIP.

Borunicnenue 5leMEHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanu, yriuel. [lnomans 6GokoBoit
MOBEPXHOCTH M TIOJHOW TOBEPXHOCTH MPSIMOM MPU3MBI, IUIOIIAAh OCHOBAaHMIA, TeopeMa O OOKOBOM
MOBEPXHOCTU MpsIMOi mpu3Mbl. [1nomans 60KOBOW MOBEPXHOCTU U MOBEPXHOCTU MPABWIBHON MHpPaMUIBbI,
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 TUPaMUIbI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[lonaTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOTO BEKTOpA, BEKTOPHI
KOJUIMHEapHble, COHANpPABJIICHHbIE W IPOTHUBOIOJOKHO HaIpaBI€HHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JlelicTBUSI ¢ BEKTOpaMH: CJIOKEHHE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOXKEHHUE
BekTOpa Ha uucio. CBOHcTBa cilokeHUs BEKTOpoB. CBOWCTBAa YMHOXEHHUs BeKTOpa Ha uucio. [lonstue
KOMIUTIaHapHbIE BeKTOpHI. [Ipu3Hak kommanapHoCTH TpEX BeKTOpoB. [IpaBuino mapamnenenunena. Teopema
O PAa3JIOKEHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopaM. [IpsiMoyrosbHas cucTteMa KOOpIMHAT B



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

Tena ppamenust

[TonsiTHs: WIMHIpPHYECKAs TOBEPXHOCTh, KOHHYECKAsi MOBEPXHOCTh, ceprudecKkas 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 mummHapa u koryca. CuMMeTpHs cephl 1 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.

KomOunamnuu ten BpaiieHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BiricaHHas B IIWJIMH/P, OMKUCAHHAS OKOJIO
umnuHapa. [lepeceuenne cdepsl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockocTsio. [onsTre
MHOTOTpaHHUKA, OTTUCAHHOTO OKOJIO cepbl, chephl, BIUCAHHON B MHOTOTPAHHUK HJIA TEJIO BPAIECHUSI.

[Inomaas NOBEpXHOCTH LMIMHJIpa, KOHYCa, TuIoaab cgepsl u e€ yacteil. [lonobue B mpocTpaHcTBe.
OtHoenne o0BEMOB, MIIOMIAAeH oBepxHOCcTeN MoK00HBIX Quryp. [IpeoOpasoBanue nogo0usl, FOMOTETHS.
Pemenue 3a1a4y Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKIX METOJIOB.

[TocTpoeHne ceyeHHI MHOTOIPDAaHHUKOB M TeNl BpALlEHUs: CEUEHMs LWIMHApa (MapajsielbHO 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.
Pasnoxxenue Bekropa o 6asucy. KoopimHaTHO-BEKTOPHBIN METOJ MPU PEUICHUH F€OMETPUUECKUX 3a/1a4.

JBuKeHHMsI B IPOCTPAHCTBE

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



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 MOZUIIMN 00YJarOIIEerocsi Kak akTUBHOTO M OTBETCTBEHHOTO 4JIEHA
poccuiickoro oOImiecTBa, NPEACTABICHHE O MAaTeMAaTUYECKUX OCHOBAaX (PYHKUHMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBIICHHH, TpOLEAyp TpakJaHCKOro oOmiectBa (BBIOOPBI, OMPOCHI W JIPyroe), yMEHHUE
B3aMMO/ICHCTBOBATH C CONMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUH C UX (DYHKIMSMHU M Ha3HAYCHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTh POCCHUMCKONW TpaKJAHCKOW WJIEHTUYHOCTH, YBaXXEHUS K MpOLUIOMY U
HaCTOSIIIIEMY POCCUHCKON MaTeMaTUKH, LIEHHOCTHOE OTHOILIIEHUE K JOCTH)KEHUSAM POCCUMCKMX MAaTEMaTHKOB
U POCCUICKOW MAaTEMAaTUYECKOM IIKOJIbI, HCTIOJIb30BAHHUE ITUX JIOCTHKEHUH B IPYTUX HAyKaX, TEXHOJOTUSX,
chepax SKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAHME JYXOBHBIX IIEHHOCTEM pOCCHHMCKOrO Hapoja, C(QOpPMHUPOBAHHOCTh HPaBCTBEHHOI'O
CO3HAHMS, ATUYECKOTO IOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHHEM JOCTH)KEHUN HAyKu U
JeSITeNIbHOCTBhIO YUYEHOT0, 0CO3HAHKE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) acTeTHYECKOE BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUask 3CTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEN, 0ObEKTOB,
3a/a4, pEeUIeHUM, pacCyXACHUN, BOCIPUUMYHMBOCTH K MaTEeMAaTHYECKUM acleKTaM pas3IMYHbIX BHUJOB
HCKYCCTBA;

5) pusnveckoe BocnuTaHue:

chOpPMUPOBAHHOCTh YMEHHUS NPUMEHSTh MaTeMaTW4YecKHue 3HAHMUS B MHTEpecax 3/J0pPOBOTO U
Oe3omacHoro oOpas3a >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/J0POBBIO (340pPOBOE MHTAHUE,
cOalaHCUPOBAHHBIA PEXKHUM 3aHATUM WM OTIbIXa, PETyIspHas ¢u3ndeckas aKTHUBHOCTH), (PU3NYECKOE
COBEPILIEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHOM JEATENBHOCTHIO;

6) TpyaoBoe BociuTaHME:

FOTOBHOCTb K TpPYAY, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOMs, HHTEpec K pa3iuyHbiM cdepam
npodeccuoHabHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U e€ MPHIOKEHUSIMU, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOODP OyAyliel mpodeccun M pean30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE IJIAHBL, TOTOBHOCTh
U CHOCOOHOCTh K MaTeMaTH4eCKOMY OOpa30BaHUIO UM CaMOOOPAa30BaHHUIO HAa MPOTSHKEHUHM BCEH JKHU3HH,
TFOTOBHOCTb K AKTUBHOMY YYacCTHIO B PELICHUU IPAKTUYECKUX 3a]]a4 MaTeMaTUYE€CKOI HalpaBICHHOCTH;

7) 3K0J10TM4YeCKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh JKOJIOTHYECKON KYyIbTYPhl, MOHUMAHUE BIUSHUS COIMATBLHO-3KOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHWE MPHUPOJHON M COIMATBHOM Cpeabl, OCO3HAHHE TIJI00allbHOTO XapakTepa
9KOJIOTHUECKUX MPOOJieM, OpUEHTAlMsl Ha MpUMEHEHHEe MAaTeMAaTUYeCKUX 3HAHUM Ui pelleHus 3a1ad B
o0nacTu OKpyKarwlleld cpeapl, IUIAHUPOBAHHME IMOCTYIKOB M OIEHKH UX BO3MOXKHBIX MMOCIEACTBUMA I
OKpY’Karollen Cpeibl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
0OI11eCTBEHHOHN MPaKTUKH, OHMMAaHWE MaTeMaTU4ecKOll Hayku Kak cdepbl 4eloBEYECKOH NesATeIbHOCTH,
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 PE3YJIbTATBI



IHo3naBaTebHBIE YHHBeEpPCAJbHbIE YUeOHbIE JeHCTBUS

ba3oBble joruyeckue 1ecTBUs:

BBISIBIIAATh M XapaKTEpU30BATh CYIIECTBEHHbIE IPU3HAKM MaTeMaTHYECKUX OOBEKTOB, MOHATH,
OTHOIICHUH MEXIY MOHATHIMH, (OPMYIUPOBATH ONPEICICHHUS MOHATHH, YCTAaHABIUBATh CYLIECTBEHHBIH
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;

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W IPOTHUBOpeuMsi B (pakTax, JaHHbIX,
HAOJIOICHUSAX U YTBEPKACHUSX, TIPEAIaraTh KPUTEPUH JUTsI BEISIBICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;

JeNnath  BBIBOABI C  HCHOJB30BAHMEM 3aKOHOB  JIOTMKH, JEAYKTUBHBIX W  HMHAYKTUBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 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 PEIICHUS, BEIOUPATh
HauboJee NOAXOAAIUHN C YUETOM CAMOCTOSTEIbHO BbIACIEHHBIX KPUTEPHUEB).

Ba3oBble nuccienoBare/ibCKkue 1elCTBUA:

HCI0JIb30BAaTh BOIMPOCHI KaK HMCCIIEI0BATENbCKIUI MHCTPYMEHT MO3HaHUs, (POPMYIUPOBATh BOIMPOCHI,
¢bukcupymole nNpoTUBOpedre, npodiaemMy, ycTaHaBIMBaTh MCKOMOE M JaHHOE, (opMHUpOBaTh THMIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UINI0, MHEHHE;

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

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

MIPOTHO3MPOBATh BO3MOXHOE pPa3BUTHE MpOIECCa, a TaKXKE€ BBIIBUIAaTh IPEANOJIOKEHUS 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 MHPOPMALUIO U3 UCTOYHUKOB Pa3IMUYHBIX THUIIOB, aHAJU3UPOBATh, CUCTEMATHU3UPOBATh U
UHTEPIPETUPOBATH HHPOPMAIIMIO Pa3IMYHBIX BUJIOB U (POPM MpeacTaBICHUS;

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

OIICHUBATh HAAEKHOCTh HH(POPMALIMH IO CAMOCTOSITENIEHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

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 pellleHus 3ajauid, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3YNIbTaT;

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 Yy4acCTHUKOB JUAJIOTa, OOHApYKMBATh pA3jIMYUEe M CXOJICTBO TMO3MLMUH, B KOPPEKTHOH (opme
(bopMynUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

MIPEACTABIATh  PE3yNbTAThl  PELIEHUS  3aJaud, OKCIEPUMEHTa, HUCCIECJOBAaHMS, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (OpMaT BBHICTYIUIGHHS C Y4YETOM 3a/ad MpEe3eHTAlud M 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 PEIICHUU C
y4€TOM HOBOU MH(OpPMAITHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJIEKT:

BIIQJICTh HABBIKAMU TIO3HABATEIILHON pe(ICKCHMM KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUU W
MBICIIUTEIBHBIX TIPOIECCOB, UX PE3YJbTATOB, BIAJACTh CIIOCOOaMU CAaMONIPOBEPKH, CAMOKOHTPOJIS TpoIiecca
Y pe3yJibTaTa perieHus MaTeMaTHUYeCKOU 3a/1a4u;

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 YCIOBHSIM, OOBSICHATH NMPHUYUHBI JTOCTIKECHUS WIIH
HEJOCTHKEHHSI PE3yJIbTATOB JCATSILHOCTH, HAXOIUThH OITUOKY, J1aBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITeJILHOCTD:

MMOHUMATh W WCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAMBHIYAJIHHOW pa0OTHI MPU PEIICHUH
y9eOHBIX 3aJ1a4, MPUHUMAThL IIe]Ib COBMECTHOU JEATCILHOCTH, IJIAHHPOBATh OPTaHW3AIUI0 COBMECTHOM
paboTHI, pactipeiesiTh BUILI PabOT, TOTOBAPUBATHCS, OOCYKIATh MPOIIECC M Pe3yabTaT paboThl, 060011aTh
MHEHHS HECKOJIBKHX JIIOCH;

y4acTBOBATh B TPYNMIOBBLIX GopMax paboThl (00CykaeHUs, 0OMEH MHEHHUN, «MO3TOBBIE IMITYPMbI» 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 KiaccH(UIMPOBATh B3aUMHOE pACIOJIOKCHHE 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 OHSATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH;

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 CEYCHHEM MHOTOTPAHHUKOB IJIOCKOCTHIO;

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

® CTPOWUTH CEUEHHUS] MHOTOTPAHHUKOB DPA3IUYHBIMU METOJAMH, BBITIOTHATH (BBIHOCHBIE) TIIOCKUE
YepTEeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHHU3Y;

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

e CBOOOJHO ONEPUPOBATH MOHATUSMHU: CHMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCb U IUIOCKOCTH
CUMMETPUH, IIEHTP, OCh U TUIOCKOCTh CHMMETPHHU (DUTYPBI;



CcBOOOJTHO OMNEpPHUpPOBATH TOHATHAMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpAHMHATaM B
IIPOCTPAHCTBE;

BBINIOJIHATH ACUCTBUS HaJl BEKTOPaMU;

peuaTh 3a1a4u Ha T0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUN U HAX0XKACHUE T€OMETPUUYECKUX
BEJIMYUH, [IPUMEHSS U3BECTHBIE METOJbI IIPU PEIICHUH MAaTEMaTUYECKUX 3a]a4 ITOBBIIICHHOIO U
BBICOKOT'O YPOBHSI CJIOKHOCTH;

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

U3BJIEKaTh, IPEOOpa30OBbIBATh U HUHTEPIPETUPOBATh HH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaxX U PUCYHKAX;

IIPUMEHSATH [10JyYEHHBIE 3HAHMS Ha IIPAKTUKE: CPABHUBATh U AaHAJIU3UPOBATh PEAIbHBIC CUTYyAllUH,
IIPUMEHATh ~ M3YyYEHHBIE IIOHATHSA B  IIpollecc€  IOHMCKAa  pPEIICHHs  MaTeMaTH4eCKH
chopMyIupOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEaJbHbIE CUTYallMd Ha S3bIKE 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 TpEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPHUM KaK COCTaBHOM dYacTu
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUI.

K xoniy 11 kiacca oOydaromuiicss HAyIUTCs:

CBOOOJHO ONEPHUPOBATh TOHATHUSMHU, CBS3aHHBIMH C I[WIMHIAPWYCCKOW, KOHHYECKOH W
chepruecKoit TOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI TTOJTYdSHUS;

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 CHEPHI U TIIIOCKOCTH;

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: MHOTOTPaHHHUK, BIHCAaHHBIM B cdepy MU omucaHHbBIA OKkoso cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK WJIM TEJIO BpalCHUS;

BBIYHCIISATH COOTHOUICHUSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEH 1 00bEMaMu MOJI0OOHBIX TeJT;
n300paxaTh H3ydaeMble (PUTYpBI, BBIMOIHATH (BBIHOCHBIC) IIJIOCKHE YEPTEXKH 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;

CBOOOHO OTEpUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIMy HaJl BEKTOPaMU;

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

pemarh reoMeTpHYecKHe 3a/addl Ha BBIYUCICHUE YTIIOB MEXAY MNPSIMBIMA U TJIOCKOCTSIMU,
BBIYHCIICHUE PACCTOSIHMKA OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha TMPUMEHEHHE 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 CHUMMETPUH, 3C€PKAIbHONH CHMMETPHHM, TIpU TIOBOPOTE BOKPYr MPSMOH,
npeoOpa3oBaHus MOA00HUS;



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

HUCIIOJIB30BATh MECTOAbI MOCTPOCHUA CCUCHUM: METO CJIICOOB, MECTO BHYTPCHHCTO
IIPOEKTUPOBAHUSA, METOJL IIEPEHOCA CEKYILEH IIIOCKOCTH;

AOKa3bIBATh I'COMCTPUUCCKUC YTBCPIKACHM,

MIPUMEHATh T€OMETPUUECKHE (PAKTHI Ul PEIICHUs CTEPEOMETPUUYECKUX 3a/1ad, MPEeANnoaraionux
HECKOJIbKO LIaroB PELEHUs], €CIIU YCIIOBUS IPUMEHEHNUS 3a/1aHbl B IBHON U HESIBHOU (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 c(hopMyaTupoOBaHHOM TTPOOIEMBI, MOJICTUPOBATH PEAIbHBIE CUTYallMH 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 TCOMETPHUH KakK COCTaBHOM 4YacTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHIA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 pacCTOSIHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iaejioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




NOYPOYHOE NNNAHUPOBAHME

10 KNACC
Hepens Kosimuec | KOHTPOJIbHBII
Ne PABOTBI
Tema ypoka TBO
n/n
4acos
1 BBeneHue B crepeoMeTpuIo 23
1 1 [TonsTHS cTepeoMeTpHur: TOUKa, psiMasi, INIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE MpaBUiia 1
n300paKeHusl Ha PUCYHKE TUIOCKOCTH, MapajliebHbIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
1 9 [TonsTHs: nepecekarouecs MIOCKOCTH, IEpeceKaroluecs IpsaMast U INIOCKOCTb; 1
MOJIYIPOCTPAHCTBO
1 3 [TonsTHs: nepecekaronuecs MIOCKOCTH, TIepeceKaroluecs npsaMast U INIOCKOCTb; 1
MOJIYIPOCTPAHCTBO
2 4 MHororpaHHUKH, U300pa’keHue MPOCTEUIINX TPOCTPAHCTBEHHBIX (DUTYP, HECYLIECTBYIOINUX 1
00BEKTOB
2 5 MHororpaHHuKH, U300pakeHne MPOCTEUITNX TPOCTPAHCTBEHHBIX (DUTYp, HECYLIECTBYIOIINUX 1
00BEKTOB
2 6 OcHoBHbIE IpaBUJIa H300paKEHUS HA PUCYHKE INIOCKOCTH, TapajuIeIbHbIX MPAMBIX (OTPE3KOB), 1
CepeHbI OTpe3Ka
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIEACTBHUS U3 HUX
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIEACTBHUS U3 HUX
9 AKCHOMBI CTepeOMETPHUH U TIEpBbIe cleACTBUS U3 HUX. CrocoObl 3aJaHus MPAMBIX U MIIOCKOCTEH B 1
npoctpancTBe. O003HaUEHUS IPSIMBIX U TIOCKOCTEN
4 N3o00paxkenue ceueHunit mupamMuabl, Kyda v MpU3Mbl, KOTOpPbIE MPOXOAT Yepe3 ux peopa.
10 N3o00paxkenue nepeceueHus MOMTy4eHHBIX MIIOCKOCTEN. PackpaliBanne NOCTPOCHHBIX CEUeHUN 1
pa3HBIMH LIBETAMHU
4 N3o06pakenue ceueHuit mupaMusl, Kyoa U IpU3Mbl, KOTOPbIE IPOXOJAT Yepe3 X peopa.
11 N306pakenue nepecedyeHus MoTydeHHbIX INIOCKoCTel. PackpaluBaHie NOCTPOSHHBIX CEUYeHUN 1
pa3HBIMH LIBETAMHU




4 N3o0pakenue ceueHnit mupamMuibl, Ky0a v MPU3MbI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
12 N300pakenue nepecedyeHus MoIydeHHbBIX INIOCKOCTel. PackpamuBanie NOCTPOCHHBIX CEYCHUN
Pa3HbIMU LIBETAMU
5 N3o0parkeHne ceueHnit mupaMuIbl, Ky0a v MPU3MbI, KOTOPBIC MPOXOIAT Yepe3 ux peopa.
13 N3o0pakenune nmepecedeHus MoJydeHHBIX ITOCKOCTEH. PackpammBanue MOCTPOCHHBIX CEUCHUN
Pa3HbIMU LIBETAMHU
5 14 Merto crieoB AJist MOCTPOCHUSI CEUEHU N
) 15 Merton cienoB [uist mocTpoeHus ceueHuil. CBoiicTBa mepeceyeHu MpsIMBIX U MIIOCKOCTEN
6 16 Merton cnenoB 11st mocTpoeHus ceueHuil. CBoICTBa epeceyeHuil MpsSMbIX U TIOCKOCTEN
6 17 [TocTpoenue ceuenwuii B mupamuie, Kyoe mo Tpém Toukam Ha pédpax. Co3naHue BHIHOCHBIX
yepTeKel U 3amuch 11aroB NOCTPOEHUS
6 18 [TocTpoenue ceuenwuii B nupamuie, Kyoe mo TpéM Toukam Ha pédpax. Co3naHue BHIHOCHBIX
yepTeKel U 3aMuch M1aroB NOCTPOEHUS
7 19 [TocTpoenune ceuenuii B nmupamu/e, Kyoe mo Tpém Toukam Ha péopax. Co3taHue BBIHOCHBIX
YEepTEKEW U 3alUCh IIaroB MOCTPOEHUS
7 20 [TocTpoenune ceuenuii B nmupamu/e, Kyoe mo Tpém Toukam Ha péopax. Co3taHue BHIHOCHBIX
YEepTEKEW U 3alUCh IIAr0B MOCTPOECHUS
21 [ToBTOpenue mnanumeTpun: Teopema 0 MPONOPIUOHATBHBIX O0Tpe3Kax. [logo0ue TpeyroibHUKOB
29 [ToBTOpenue mnanumerpun: Teopema MeHenas. Pacuersl B cedeHUsIX Ha BBIHOCHBIX YEPTEkKaAX.
Hcropus pa3BUTHS INIAHUMETPUU U CTEPEOMETPUU
8 23 KonrtpoJsbHnas padora Nel "Axkcuomsbl crepeomerpuu. Cevyenus'"
2 B3aumHoe pacnosioxkeHue NPsIMbIX B IPOCTPAHCTBE
8 24 B3anmMHoe pacnosiokeHue npsiMbIx B ipocTpaHcTBe. CkpenuBatoniuecs npsamele. [Ipusnaku
CKPEILMBAIOIINXCS NPsAMBIX. [lapaienbHblie MpsMbIe B TPOCTPAHCTBE
9 TeopeMa 0 CylIeCTBOBAHUU U €IMHCTBEHHOCTH NPSAMOM NapajulesIbHOW JAHHOM IIPSAMOMH,
25 MIPOXOJALICH Yepe3 TOUYKY IPOCTPAHCTBA U HE JIeXkKallle Ha TaHHOM npsaMoi. JIlemma o

NEpCCCUCHUH TapAJJICIBHBIX IMMPAMBIX INIOCKOCTBIO




[TapamtenpsHOCTB TpeX NpsAMBIX. TeopeMa 0 TPEX napauiesIbHBIX NPsIMBIX. Teopema o

26 CKPEUIMBAIOIINXCS TPSIMBIX .
9 97 [MapannensHoe mpoexTrpoBanre. OCHOBHBIE CBOMCTBA ApAIIETFHOTO IPOSKTHPOBAHUSI. 1
N3o0paxkenune pa3HbIX GUTYp B TapauIeIbHON TIPOSKIIUN
10 28 LenTpaspHas MpoeKnus. YTOJ ¢ COHANPABICHHBIMUA CTOPOHAMH. YTOJI MEXIY MPSMBIMU 1
10 29 3amaum Ha OKA3aTeIbCTBO M UCCIIEIOBAHNE, CBI3aHHBIE C PACIIOJIOKEHIEM IPSIMBIX B 1
MIPOCTPAHCTBE
3 IMapanieabHOCTH NPSAMBIX U IVIOCKOCTEl B MPOCTPaHCTBE 8
10 30 [ToHATHA: mapamIeNbHOCT NPSMOM U TUIOCKOCTHU B ITpocTpaHcTBe. [Ipu3Hak napayienbHOCTH 1
NpAMO ¥ TI0cKocTH. CBOKCTBA MAapaUIEIbHOCTH MPSAMOM U TIOCKOCTH
11 31 I'eomeTpuyeckue 3a1a4n Ha BRIYHUCICHUE U JIOKA3aTEIbCTBO, CBA3aHHBIE C MAPaIeITbHOCTHIO 1
MPSIMBIX U TTIOCKOCTEH B TIPOCTPAHCTBE
11 39 [MocTpoenue ceveHus:, MPOXOAAIETO Yepe3 JaHHYIO MPSIMYIO Ha YePTEkKe U MapajuieIbHOTO 1
JIpyrou npsmoii. Pacu€r oTHoImeHn
11 33 [TapannensHas mpoeKIus, MPUMEHEHUE ISl TOCTPOCHUS CEUCHHH Ky0a 1 mapajuiesenumnesa. 1
CaolicTBa napajuiesienuIe1a u Npu3Mbl
12 34 [TapamnensHbie TI0CKOCTH. [IpU3HAKK TAPATIICTPHOCTH BYX IJIOCKOCTEH 1
12 35 Teopema 0 napajienbHOCTH U €AMHCTBEHHOCTH IIOCKOCTH, IPOXOAALIEH Yepe3 TOUKY, He 1
MIPUHAJISKALTYIO JaHHOW IUVIOCKOCTH U CJICACTBUS U3 HEE
12 36 CBolicTBa napajuiesIbHbIX IJIOCKOCTEN: O MapajIeIbHOCTH MPSAMBIX [I€PECEUEHUs PU NepeCceUeHu N 1
JIBYX MapajuleNbHbIX INIOCKOCTEH TpeTbei
13 CBoiicTBa mapajuiesIbHBIX IJIOCKOCTEN: 00 0Tpe3Kax MapajuleabHbIX IPSIMBbIX, 3aKITIOUEHHbBIX
37 MEX]ly NapajjieNIbHbIMU IUNIOCKOCTSAMH; O TIEPECEUCHUH MIPSIMOI ¢ ABYMsI ITapaslieIbHbIMU 1
IUIOCKOCTSAMU
4 IlepneHaMKYISAPHOCTH NMPAMBIX H INIOCKOCTEH B IPOCTPAHCTBE 25
13 38 IToBTOpenue: Teopema [Iugaropa Ha mockocTu
13 39 [loBTOpEHUE: TPUTOHOMETPHS MPIMOYTOJIBHOTO TPEYTOJIbHUKA




14 40 CpoiicTBa Ky0a U IPSIMOYTOJILHOTO Tapasliesenuiea

14 41 Boruncnenue 1iauH 0Tpe3KoB B KyOe U IpSMOYIOJIbHOM MapalljiesieuIe e

14 42 [lepneHMKYIAPHOCTD NPSMOM U IUNIOCKOCTH. [Ipu3HaK neprneHIuKyaspHOCTH PAMOU U 1
IJI0OCKOCTH

15 43 [lepneHMKyISIpHOCTD NPAMOU U IIIOCKOCTH. [IpU3HAK NEpHEHANKYIIPHOCTH IPSIMOU U 1
IJI0CKOCTH

15 44 TeopeMa o CylIeCTBOBAaHUY Y €IUHCTBEHHOCTH MPAMOM, IPOXOASAUIEH YEPE3 TOUKY IPOCTPAHCTBA 1
U NEPIEHIUKYISIPHON K IJIOCKOCTH

15 45 [InockocTy ¥ nepneHUKyIIpHBIE UM NPSIMbIE B MHOTOTPAaHHUKAX 1

16 46 [InockocTu U nepneHAUKYISIpHbIE UM MPSIMble B MHOTOTpPaHHUKaX 1

16 47 [Iepnenaukynsp n HaknoHHas. [locTpoeHue nepreHuKyIIspa U3 TOUYKH Ha MPAMYIO 1

16 48 [lepnennukynsap u HaknoHHas. [locTpoenue nepneHAUKyspa U3 TOYKH Ha MPSIMYIO 1

17 49 Teopema o Tpéx mepneHANKYIsIpax (MpsMast u© 0OpaTHast) 1

17 50 Teopema o Tpéx mepreHANKYIsApax (MpsMast 1 0OpaTHast) 1

17 51 VYT0J1 MeXKTy CKPEITUBAIOIINMHUCS TTPSIMBIMHU 1

18 52 [Torck meprneHIuKYISIPHBIX TPSIMBIX C TTOMOIIBIO MEPIICHINKYISIPHBIX TUIOCKOCTEH 1

18 53 OpToroHanbHOE MPOCKTUPOBAHUE 1

18 54 IToctpoenue ceuenuil Kyoa, IpU3Mbl, IPABUIBHOMN MUPAMUIBI C IOMOILBIO OPTOrOHAJIBHON 1
IIPOEKIUH

19 55 [TocTtpoenue ceuenuil Kyda, IpU3Mbl, IPaBUIbHOMN MUPAMUIBI C TOMOILBIO OPTOrOHAIBHON 1
IIPOEKIUH

19 56 CumMmeTpus B IPOCTPAHCTBE OTHOCUTENBHO MJIOCKOCTH. [lnockocTi cummeTpuii B 1
MHOTOI'paHHHKaX

19 57 IIpu3Hak nepneHMKyIIpHOCTH MPSIMOU U TUNIOCKOCTH KaK CIIEICTBUE CUMMETPUN 1

20 58 [IpaBunbHBIE MHOTOTPAaHHUKH. Pacd€T paccTOSHUI OT TOYKHU J0 IUIOCKOCTH 1

20 59 [IpaBunbHBIE MHOTOTPAaHHUKH. Pacd€T paccTOSHUI OT TOYKHU A0 IUIOCKOCTH 1

20 60 CriocoObl ONyCTUTh MEPIIEHANKYIISAPBI: CAMMETpPHS, CIIBUT TOYKH 110 HapaJljIeTbHON MPpsMOn 1




21 61 CaBur no HenapaieabHON IPSIMOM, U3MEHEHHUE PacCTOSTHUMN 1

21 62 KonTposabHas padora Ne2 ""B3aumHoe pacnoJioxkeHue NPAMbIX H IIJIOCKOCTeH B 1
npocrpancrse"

) Yrabl 1 paccTossHUS 16

21 63 [ToBTOpEHUE: Yroy MEX Ty IPSIMBIMU Ha IJIOCKOCTH, TPUTOHOMETPHS B ITPOU3BOJIEHOM 1
TPEYroJIbHUKE, TeOpeMa KOCHHYCOB

22 64 [ToBTOpEHUE: YrOa MEXKIY CKPEIIMBAIOIIMMHUCS MPSMBIMH B IPOCTPAHCTBE 1

22 65 I'eomeTpuyeckre METO bl BEIYUCIICHHS YIIIa MEXKTY PSMBIMUA B MHOTOTpaHHHUKAX 1

22 66 JIByrpansblii yroj. CBOMCTBO JIMHENWHBIX YIJIOB JBYTPAHHOIO yIiia 1

23 67 [TepnenukynspHble I0CKOCTH. CBOMCTBA B3aMMHO NMEPIEHAUKYIISPHBIX INTIOCKOCTEN 1

23 68 [Tpu3HAaK MepIeHANKYISIPHOCTH IJIOCKOCTEH; TeopeMa O TPSMON TIepECeUeHHS IBYX MIIOCKOCTEH 1
MEPIIEHANKYIISPHBIX TPEThEH MI0CKOCTH

23 69 [IpsiMOyTOIBHBIN MapajuieNenuIe; Kyo; i3MepeHus, CBOWCTBA MPSIMOYTOJIbHOTO 1
napasiesnenumnena

24 70 Teopema o AuaroHa M MPSMOYTOJILHOTO TAapaJlJIEIICTIUIEIa U CISACTBUE U3 HeE 1

24 71 CrepeomeTpruecKie U MPUKIIaJHbIE 3a7]a4l, CBA3aHHBIE CO B3aUMHBIM PACIOJI0KEHUEM NPSIMBIX U 1
IUIOCKOCTH

24 7 [ToBTOpEHUE: cCKpeluBaroLecs IpsAMble, apajlleibHble INIOCKOCTH B CTAHJAPTHBIX 1
MHOTOI'paHHHKaX

25 73 [Tapa napaienpHbIX IOCKOCTEN HAa CKPELUBAIOINXCS IPSAMBIX, PACCTOSIHUE MEXKIY 1
CKPELIMBAIOIIMMHUCS MPSIMBIMH B IPOCTBIX CUTYaLIUAX

25 74 PaccrosiHrE OT TOYKH 10 TUIOCKOCTH, PACCTOSIHHE OT IIPSIMOM JI0 TUIOCKOCTH 1

25 75 Beruncnenue paccTossHUNA MEXy CKPEIIMBAIOLUMHUCS MPSIMBIMH C IOMOIIBIO MEPIEHIUKYISPHOM 1
IUIOCKOCTH

26 76 TpéxrpanHblil yroi, HepaBeHCTBa Il TpexrpaHHbIX yrioB. Teopema [Iudaropa, Teopemsl 1
KOCHHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO YIiia

26 77 OneMeHTHl cheprudecKoil reOMeTpUH: re0Ie3NUeCKUe TMHUN Ha 3emiie 1




26 78 KonTpoabHnas padora Ne3 "Yrubl u paccrosinus' 1

6 MHororpaHHuKH 7
27 79 Cucremaru3zanus 3HaHUN "MHOTOTPAaHHUK U €T0 3JIEMEHTHI" 1
27 80 [Mupamuna. Buasl nupamun. [lpaBunpHas nupamuaa 1
27 81 [Ipusma. Ilpsamas u HakinoHHas npusMsl. [IpaBuiibHas npusma 1
28 82 [Ipsimoii mapanenenumnes, NpsIMOYroJIbHBIN Mapaienenunes, Kyo 1
28 83 Brinykiible MHOrOorpanauku. Teopema Ditnepa 1
28 84 Brinyxkiibie MHOrorpanauku. Teopema JOitnepa. [IpaBunbHble U TOIYIPaBUIbHbIE MHOTOTPAHHUKH 1
29 85 KonTpoabHasi pa6ora "MHororpanuuku" 1

7 BekTopsl B npocTpancTBe 12
29 86 [TonsiTHe BEeKTOpa Ha IMJIOCKOCTH U B IPOCTPAHCTBE 1
29 87 CymMa BEKTOPOB 1
30 88 Pa3nocTh BekTOpOB 1
30 89 [TpaBuso mapanienenunena 1
30 90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
31 91 Paznosxenue BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JIKAIIUX B OJTHON MJIOCKOCTH 1
31 92 CkaysipHO€ NMPOU3BEICHUE 1
31 93 Brruncienue yriia Mex1y BEKTOpaMu B POCTPAHCTBE 1
32 94 [IpocTeitmme 3a1a9u ¢ BEKTOpaMu 1
32 95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
32 96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
33 97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1

8 IToBTOpEeHuUe, 0000MIeHNE  CHCTEMATH3 AU 3HAHUH 5
33 98 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN 1
33 99 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1
34 100 HTorosasi kKoHTpOJILHAsSI padoTa 1




34 101 Hrorosasi koHTpoOJILHAsI padoTa 1 1
34 102 O06o0011eHne U cucTeMaTH3alus 3HAaHUN 1
UTOr0 102 5
11 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nenn/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero u3yyeHusi =~ oOpazoBaTe/ibHbIE
padoThl padoTsbI
pecypcsl
1 [ToBTOpenue Temsl "KoopamHaTel BEKTOpa 1
Ha MJIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTopenue Temsl "CkansipHoe 1
MPOMU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Bbluncienue yria 1
MEXIy BEKTOpaMH B TPOCTPAHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHUE TPSIMON, 1
MPOXOJISIIEH Yepe3 J1BE TOUKH"
5 YpaBHEHHE ILIOCKOCTH, HOPMAJb, 1
yYpaBHEHUE IJIOCKOCTH B OTpE3Kax
5 VYpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE IJIIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEWHOE 1
IIPOrpaMMHUPOBAHHE
9 JInneliHbIEC HEPABEHCTBA, JIMHEWHOE 1
IIPOrpaMMHUPOBAHHE




AHanuTHYECKUE METOIbI pacyéTa yria

10 MEXIY MPSIMBIMU B MHOTOTPaHHUKAX

11 AHaTUTUYECKHUE METOIbI pacyéTa yria
MEXIY TUIOCKOCTSIMH B MHOTOTPaHHUKAX

12 @opmyita pacCTOSTHUSA OT TOYKH J10
IJIOCKOCTH B KOOPJIMHATAX

13 Haxosenue paccTosiHUN OT TOYKHU 70
IJIOCKOCTH B KyOe

14 Haxosxenue paccTosiHUN OT TOYKHU JI0
IJIOCKOCTH B MIPABHILHOW TUPAMH/IE

15 KonTtponbHas pabota "Ananuruyeckas
reomeTpus"

16 CeyeHMs] MHOTOT'PAHHHUKOB: CTaHAApTHBIC
MHOTOTpPaHHUKHU

17 CeueHrss MHOTOTPAHHUKOB: METO/T CJIC/IOB
CeueHusi MHOTOTPAaHHUKOB: CTaHAAPTHBIE

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEHN

19 [TapannenbHblie NPSMBbIE U TIOCKOCTH:
napajuiesibHble CEYeHHS

20 [TapannensHble NPSMBIE U TUIOCKOCTH:
pacuér OTHOIICHUIA
[TapannensHble NPSMBIE U TIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIMBAIOITIMUCS
MPSIMBIMH
[lepnieHIuKyNApHBIC IPSMBIC U

22 TJIOCKOCTHU: CTaHAPTHBIE Maphbl

NECPpHUCHAUKYIIAPHBIX ILIOCKOCTEH B




MIpsAMBIX, CHMMCTPHUH MHOT'OI'PaHHUKOB

23

[lepnieHuKyIsipHBIE IPSAMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIIAPax

24

[lepnenuKyisipHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS ITIUH B
MHOT'OTPaHHUKAX

25

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TIJTOTAIeH, COOOPaKEHHUS TI0100MsI

26

[ToBTOpEHME: IOmAAN
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTA IeH, COOOpaKEHHUS TI0100MsI

27

[ToBTOpEeHue: mwIomagn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI
TJI0IAIeH, COOOpaKeHHMS IO 100Us

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

29

[lnomany ceyeHuit MHOTOrPaHHUKOB:
IIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKECHHUSI I10100MsT

30

Kontponbras padota "[loBTopeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31

O06BéM Tena. O6beM NMPSIMOYTOJIBHOTO
napasiesienumnea

32

3agaun 00 yABOEHUH Ky0a, O KBaJpaType




Ky0a; O TPUCEKIIMH yTiia

CrepeoMeTpUUECKUE 3a]1a4l, CBA3aHHbIE C

33 00BEMOM MPSIMOYTOJIEHOTO
napajuiesenumeaa
[Tpuknanabie 3a1a4m, CBSI3aHHBIC C

34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO
napajuiesenumesa

35 O0BEM psAMOI TIPUMEI

36 CrepeoMeTprIeCKHe 3a]Ia4H, CBSI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [Tpuknamabie 3a1a9M, CBSI3aHHBIC C
00BEMOM NPSAMOI TPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

38 onpenenéHHoro uuTerpana. OobpEm
HAKJIOHHOM MTPU3MBI
Boruncnenue 00bEMOB TN ¢ TOMOUIBbIO

39 onpenenéHHoro uaterpana. OobpEm
MIAPAMHU/IBI

40 ®dopmyna 00bEma nupamMuel. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM yIIIOM

41 ®opmyna 00béma nupamuabl. OTHOIIEHKE
00BEMOB MHUpPaMU ¢ OOLIUM YTIIOM

42 CrepeoMeTpHUeCKUE 3a/1a4H, CBSI3aHHbBIE C
00BEMaMu HAKIIOHHOM MPU3MBI

43 CrepeoMeTpHUeCKUe 3a/1a41, CBSA3aHHbBIE C
o0BEMaMu MHUpPaMUIbI

44 [Ipuknanueie 3anaun o Teme "OOBEMBI

Ten", cBA3aHHbIE ¢ 00BEMOM HAKIOHHOM




IIPU3MBI

[Mpuknanaeie 3anaun mo Teme "OOBEMBI

45 Ten", CBA3aHHBIC ¢ 00BEMOM IMUPAMUJIBI

16 [Tpumenenne 00bEMOB. Beruncienne
PacCTOSTHUSA JI0 TUIOCKOCTH

47 Kontponbhas padota "O0bEM
MHOTOTpaHHHUKa"
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUISCKON
MTOBEPXHOCTH

49 Hunuaap. [psMoii KpyroBoi HUIUHAP.
[lnomaae MOBEPXHOCTH MIWIMHAPA

50 Konndeckas moBepXHOCTh, 00pa3yromue
KOHUYECKOU moBepxHOCTH. KoHyC

51 CedeHue KOHyca IIIOCKOCTHIO,
napajuiebHOM MIIOCKOCTH OCHOBAHUS

52 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tmomaabs 60KOBOM MOBEPXHOCTH H
IOJIHO MOBEPXHOCTH KOHYCa

54 [Tnomanas 60KOBOI MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCa
CrepeomeTrpuueckue 3a1a4u Ha

55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MOCTPOCHUEM CEUEHU HUIMHAPA, KOHyca
CrepeomeTpuueckue 3a1a4 Ha

56 JI0Ka3aTesIbCTBO U BHIYMCIICHHE,

MMOCTPOCHUCM CEeUYCHU I HUJINHApPA, KOHYCa




57

HpI/IK.HaI[HBIe 3aga44, CBA3aHHBIC C
OUJIMHAPOM

58

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxenue mapa

61

Ilepeceuenue chepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

62

VYpasuenue cheprl. [Tnomanp cheps u e
yacTeu

63

Cummetpus cdepsl U mapa

64

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

65

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO cEepoi U MapoM,
MIOCTPOCHUEM UX CEYCHHI MI0CKOCTHIO

66

[TpuknaaHbie 3a7a4u, CBSI3aHHBIC CO
ctepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAApTHBIC
nonoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpALICHUS U




MHOT'OI'paHHUKOB

69

3anauu 1o Teme "Tesa U NOBEPXHOCTH
BpaiieHus"

70

3anauu o Teme "Tena ¥ NOBEPXHOCTH
BpaiieHus"

71

KonTponsnas pabora "Tena u
MTOBEPXHOCTH BpalieHus"

72

O6bem mumuHApa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApA

73

Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO
omnpenenéHHoro uHTerpana. OopEm
KOHYyCa

74

ITmomamm OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB IIHITMHIPA,
KOHYca

76

[Ipuknagaeie 3agaun mo Teme "OOBEMBI U
IJTIOIIa U TOBEpXHOCTEN Ten"

77

OO0BEM 11apa U IapoBOTro CEKTOPA.
Teopema 00 00bEme mrapa. [Tnomaas
ctepsnl. CTepeoMeTprUICCKUE 3a/1a4H,
CBSI3aHHBIE C BEIYMCIEHUEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CEeKTOpa

78

[Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM I1apa U
wiomabio cepsl. COOTHOIIEHUS MEXKIY




IJIOIAJIIMU TTIOBEPXHOCTEH U 00bEMaMu
MOJA0OHBIX TEJ

79

[TogoGHBIE TelIa B TPOCTPAHCTBE.
N3menenne 00bEMa pu 10100HH.
CrepeomeTpHuecKHe 3a/1auu, CBSI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB TeI U IIIOIAeH
IIOBEPXHOCTEH

80

Kontponsnas padota "[lnomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

81

JBrxenHus nmpoctpancTBa. OToOpakeHHSI.
JIBmxenust u paBeHCTBO (puryp. O0mme
CBOMCTBA JIBIKCHU I

82

Bupl nBukeHMiA: TapauieIbHbIN
MEPEHOC, LICHTPAJIbHASI CHMMETPUS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
NpAMOM

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

FCOMeTpI/ILIeCKI/Ie 3aaa4d Ha IPUMCHCHUE
JABHXCHUA

85

KontponbHas padoTa "BekTopsl B
npocrpanctae"

86

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[NapaniensHOCTh MPSMBIX U MIIOCKOCTEN
B IIpocTpaHcTae”

87

Ob6o6maromniee noBroperue 11 nmoHsATHi U




MeTO0/10B Kypca reomerpun 10-11
KJ1aCCOB, CHCTeMAaTH3allMs 3HAHUIL:
"BexTopsl B npocTpaHcTBe"

88

Oo6o6maromee moroperue 11 moHsTHil U
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

89

O6o6maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O6beM MHOTOrpaHHUKa"

90

O6o6mmaromiee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 1011
KJIaCCOB, CHCTEMaTH3aIsl 3HAHUIL:
"O0BeM MHOTOTpaHHUKA"

91

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
"[mommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o06matomiee moBropeHue 11 moHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpyTJbix Ten"

93

Htoropas KOHTPOJIbHAasA pa60Ta

94

Htoropas KOHTPOJIbHasA pa60Ta

95

[ToBTOpEHue, 06001mEeHNEe U




CUCTEMAaTU3alus 3HaAaHNHI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

98

Hcropus pasBuTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

Maremaruka: anreOpa ¥ Hayalla MaTeMaTUYeCKOTo aHanu3a, reomerpus. ['eomerpus. 10-11 kmaccsl: ydaeb. mis o0meoOpazoBar. opraHu3auiinii: 6a30BbIid 1
yroay6n. yposuu/ [JI.C. AtanacsH u ap.].
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