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HHOACHUTEJBHAA 3AIINCKA

I'eomerpust siBiseTCsl OHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro oOuero oopa3oBaHus,
Tak Kak o0ecreyuBaeT  BO3MOKHOCTb  M3Y4EHUs  JUCLMIUIMH  €CTECTBEHHO-HAY4HOM
HAIpaBJIEHHOCTH U IIPEIMETOB T'yMaHUTApHOro LHKIA. [lOCKOJIBKY JIOrMYecKOoe MBIIUIEHUE,
dopmupyeMoe MpH H3YYEHUH OOYYAIOUIMMHCS TOHATUHHBIX OCHOB TI'E€OMETPUH, TIpPH
JI0Ka3aTelbCTBE TEOPEM M IOCTPOEHUM IIENOYKHM JIOTHUECKUX YTBEPXKIEHUM INpH pELIeHUU
reOMETPUUYECKUX 3a/a4y, YMEHHUE BBIBUIAaTh M ONpPOBEprarb TIHMIIOTE3bl HEMOCPEACTBEHHO
UCTOJNB3YIOTCS MPHU PEIIeHWH 3aJad €CTECTBEHHO-HAyYHOTO LHKJIA, B YaCTHOCTH (DHU3MUYECKHX
3ajad.

Ilenp ocBoeHust mporpaMMbl yueOHOro kypca «l'eomeTpusi» Ha yriayOJIEHHOM ypOBHE —
pa3sBUTHE WHIMBHUIYalIbHBIX CHOCOOHOCTEH OOyYaroIUXCs IpU M3YYEHUHM TE€OMETPHUH, Kak
cocTaBistouieil npeaMmeTrHoll obnactu «Marematuka U uH(pOpMaTuka» uepe3 obecreueHue
BO3MOYKHOCTH TIPHOOPETEHHS W UCIIONB30BaHUS 0oJjiee TIIyOOKHX TE€OMETPUYECKHX 3HAHWUA U
NEeUCTBUM, CrHenU(pHUUHBIX TEOMETPUH, M HEOOXOOUMBIX JUIsl YCIEUIHOIO MpOo¢ecCHOHAIBHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIb30BaHUEM MATEMaTHUKH.

[IpropuTeTHBIMU 337auaMu Kypca T'€OMETPUU Ha YriIyOJIEHHOM YPOBHE, PacIIUpPSIOIIUMU U
YCUIIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

pacipeHue MpeaCcTaBICHHUsI O FTeOMETPUH KaK 4YacTH MUPOBOM KyJbTYpbl U ()OPMUPOBAHHE
OCO3HAHMS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (HUrypax Kak O BaKHEHIINX
MaTEeMaTHYECKUX MOJIENSIX, MO3BOJIIOIIMX ONUCHIBATH U U3Y4aTh PA3HbIC SIBJICHUS OKPYXKAIOLIETO
MUpa, 3HaHWE NOHATHIHOTrO annapaTta o paszaeny «CrepeoMeTpus» yueOHOTro Kypca reoMeTpHH;

(dbopMHpOBaHHE YMEHUS BJa/leTh OCHOBHBIMH MOHSATHSMU O IPOCTPAHCTBEHHBIX (Urypax U
UX OCHOBHBIMH CBOWCTBaMHM, 3HaHHE TeopeM, (OpMyl M YyMEHHE HUX HPUMEHSTb, YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HaXOJUTh HECTaHAAPTHBIE CLIOCOOBI pEeLIEeHUs 3aj1ay;

(¢bopMHpOBaHME YMEHHUs paclo3HaBaTh Ha YepTEkax, MOJENSIX M B pealbHOM MHpE
MHOT'OTPaHHHUKH U TeJla BPALIEHHsI, KOHCTPYUPOBAaTh T€OMETPUUYECKUE MOJEIIN;

(dopMHpoOBaHKE TOHUMAHUS BO3MOXXHOCTH aKCHOMAaTUYECKOT'O MOCTPOSHHUSI MaTeMaTHUECKUX
Teopuit, GOpMUPOBAHNE TOHUMAHHUS POJIM AKCUOMATUKH IIPH NPOBEIECHNUN PACCYKICHUM;

(hopMHpOBaHHE YMEHUS BJIAJIETh METOJaMH JJ0Ka3aTeNbCTB U aITOPUTMOB PEIIEHUs, YMEHUS
UX TPUMEHATH, NMPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B XOJE PEIICHHS CTEPEOMETPUYECKHUX
3aJa4d M 3a/1a4 ¢ MPaKTUUYECKUM cojep)kaHueM, (popMUpOBaHUE MPEICTABICHHUS O HEOOXOAMMOCTH
JI0Ka3aTeNIbCTB IPU OOOCHOBAaHUMM MAaTEMaTHYECKMX YTBEP)KICHUH W pOJIM aKCMOMAaTUKU B
MIPOBEJICHUH JIETYKTUBHBIX PACCYXICHHUIA;

pa3sBUTHE U COBEPUICHCTBOBAHWE MHTEIJICKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH
oOyyaromuxcs, TI03HaBaTeJIbHOM AaKTUBHOCTH, HCCIEI0BAaTENbCKUX YMEHHMH, KPUTHYHOCTH
MBIIIEHHS], UHTEpEca K U3YYEHUIO T€OMETPHH;

¢dbopMupoBaHue (PYHKIHOHAJIBHON TPaMOTHOCTH, PEJIEBAHTHOM TIE€OMETPUH: YMEHUs
pacrio3HaBaTh MPOSBJICHUS T€OMETPUUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEN B peabHbIX
KM3HEHHBIX CUTYAIMSIX U NMPU U3YYEHHUH JIPYTHX Y4EOHBIX NMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN
Y 3aKOHOMEPHOCTEH, MOJIEIMPOBAHUS pPeaIbHbIX CUTYAIlNi, HCCIEA0BaHUS TIOCTPOCHHBIX MOJIENIEH,
MHTEPIPETALMH [TOJIyYEHHBIX PE3yIbTaTOB.



OCHOBHBIMH COJIEpXKATEIbHBIMHU JIMHUSAMH ydeOHOro Kypca «['eomerpus» B 10—11 kmaccax
aBisAtoTcs: «lIpsiMble M MIIOCKOCTH B INpOCTpaHCTBE», «MHororpanHuku», «Tema BpalieHUs»,
«BekTopsl ¥ KOOpAUHATHI B IPOCTPAHCTBEY, «/[BH)KEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHHE «YyMETh OINEPHUPOBATH IOHATHIMM,
pEIIeBaHTHBIMHM T€OMETPUU Ha YriayOnéHHOM ypoBHe oOydenmst B 10—11 kiaccax, OTHOCHUTCS KO
BCEM COJEP)KATENIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (opMupoBaHHE JIOTHUECKUX YMEHUH
pacnpezensercss He TOJIbKO M0 COoAepKaTeIbHbIM JIMHUAM, HO U 10 rojgam ooydenus. CoaepxaHue
o0Opa3oBaHMs, COOTBETCTBYIOIIEEe MpPEeIMETHBIM pe3yiabTaTam ocBoeHus DenepanbHON paboueit
MPOTPaMMBbIl, pacipeae€HHBIM 110 rojlaM 00ydeHUs], CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIIMIHAILHBIM BOMpocaM oOydaromuecs: oOpaaiuch HEOJHOKPATHO. ITO
MO3BOJISIET OPraHU30BaTh OBJIA/ICHUE T€OMETPUYECKUMHU MOHITUSMH U HaBBIKAMU IOCIIEI0BATEIBHO
U TMOCTyHaTeNbHO, C COOJIIOICHHEM MPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKJIIOYATh B
OOIIYyI0 CHUCTEMY T'€OMETPHUYECKHUX MPEICTABICHUN OOYYAIOUIMXCs, paclIupsisi W yriayomnsisi e€,
00pasys MpOYHBIE MHO>KECTBEHHBIE CBS3H.

[lepexon k U3y4eHHIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3iath ycnoBus A AuddepeHuranuu  o0ydeHHUs, TMOCTPOSHHUS HHIWBHYaTbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, 00ECTICUUTh YrITyOJIEHHOE N3ydeHHE T€OMETPHH KaK COCTABISIONIECH
yueOHOoro npeaMeTa «MaremaTukay;

MOATOTOBUTh OOYYAIOIIUXCS K MPOJOJDKEHUIO HM3YYCHHs] MaTeMaTUKH C y4&€ToM BbIOOpa
Oyayuieit mpodeccun, obecrnieuyuBas MPEEMCTBEHHOCTh MEXIY OOIMIMM M MPOQPEeCcCHOHATbHBIM
o0Opa3oBaHHUEM.

Ha u3yuenue yuebHoro kypca «I'eomerpusi» Ha yriyOnéHHOM ypoBHe oTBoauTCs 204 yaca: B
10 ximacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Heneno).

COJEP/KAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATUA cTepeoMeTpuH. Touka, npsmasi, II0CKOCTb, MpocTpaHcTBo. IlonsTHEe 00
aKCHOMaTUYECKOM IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3aumHoe pacnonoxeHue NpsMbIX B MPOCTPAHCTBE: MEpECEKarolluecs, NapajulejbHble U
cKpeluBamomuecs npsamsele. [IpusHaku ckpenuBarommxcs npsamsix. [lapamienbHOCTs NpsAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE: NapajuleibHbIE INPSMBIE B IPOCTPAHCTBE, NMAPAJJIEIBHOCTh TPEX
MPSIMBIX, MAPAJUIETIBHOCTD MPSIMON U mIockocTu. [lapannenbHoe U HEeHTpaIbHOE MPOEKTUPOBAHUE,
n3zobpaxenue ¢puryp. OCHOBHbIE CBOWMCTBA MapaJlJIEIbHOTO MTpoeKTHpoBaHus. M300paxenue puryp
B NApaJUIEIbHOM MPOEKUMH. YTJbl C COHANPABIECHHBIMA CTOPOHAMH, Yrojl MEXAYy NpPSIMBIMU B
npocTpaHcTse. [lapannenbHOCTh MIOCKOCTEN: MapallIeNIbHbIE MIII0OCKOCTH, CBOMCTBA NapauIeIbHBIX
wiockocteil. [Ipocrelinme npocTpaHCTBEHHbIE (DUTYPBI HA MJIOCKOCTHU: TETPadp, Napajuleenunen,
MOCTPOEHUE CEUCHHUIA.

[lepneHIUKYIApHOCTD NMPSAMOM U MJIOCKOCTHU: NEPIEHIUKYISPHBIE IPSIMbIE B IPOCTPAHCTBE,
IpsIMbIE TapajluIelbHbIE M MEPHEHIUKYISIPHBIE K IUIOCKOCTH, MPHU3HAK MEPIEHIUKYISIPHOCTH
psAIMOM M IUIOCKOCTH, TEOpEeMa O NPsIMOM NEPHEHAMKYJIIPHON IUIOCKOCTH. OpTOroHalIbHOE
npoekTupoBanue. [lepneHIuKymnsip u HaKJIOHHBIE: PAaCCTOSIHUE OT TOYKHU J0 MIOCKOCTH, PACCTOSHUE
OT MPSIMOM 0 MJIOCKOCTH, MPOEKIHsS (GUTYyphl HA IJIOCKOCTb. [lepneHauKyIspHOCTh MIOCKOCTEH:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX IUIOCKOcTel. Teopema o TpEX nepneHIuKynspax.



VYTl B IpOCTPAHCTBE: YroJl MEXIY MPSMOW U IUIOCKOCTBIO, ABYTPAHHBIM yroJj, JTUHEUHBIA
yrojil JBYTpaHHOro yria. TpEXrpaHHbIi M MHororpaHsHble yriibl. CBOMCTBAa IJIOCKMX YIJIOB
MHOrorpaHtoro yria. CBONCTBa INUIOCKMX W JABYI'DAHHBIX YIVIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO yIJia.

MHOrorpaHHUKHU

Buzabl MHOrOorpaHHuKOB, pa3BEpTKa MHOTOrpaHHuKa. [Ipu3ma: N-yroabHas npusMma, npsaMas U
HaKJIOHHAas IPU3Mbl, OOKOBasi U IOJHAas MOBEPXHOCTh Npu3Msbl. [lapamnenenunesn, npsMoyrojabHbIi
napajuleJienunes; U ero cpoiicrsa. Kparuaimme myTd Ha OBEpPXHOCTH MHOTIOrpaHHMKa. Teopema
Oiinepa. [IpoctpancTBenHas Teopema [ludaropa. [Tupamuga: N-yronbHas mupamMuaa, MpaBuIbHAS U
yceuéHHast mupamuiel. CBoiicTBa pédep u OOKOBBIX TpaHEl MpaBMIIbHOW mMUpamMusl. [IpaBuibHbIC
MHOTOTPaHHUKHU: IIpaBUJbHAs INpU3Ma M IpaBWIbHAs IUPAMUJA, IPaBUIbHAs TPEYroJIbHAs
nupaMyia U TpaBWIBHBIA TeTpa’ap, KyO. IlpeacraBieHue o NpaBWIBHBIX MHOIOI'pDAaHHMKAX:
OKTasp, JOJAEKa3 AP U UKOCAIP.

Brrunciienue 31eMEeHTOB MHOTOTPAaHHHKOB: pEOpa, nuaroHanu, yribel. [lmomams OoxoBOM
MIOBEPXHOCTU U TOJIHOM NOBEPXHOCTH MPSIMOM MPU3MBI, IUIOIIA b OCHOBAHUI, TeopeMa 0 OOKOBOM
MOBEPXHOCTU HpAMOM mpusmbl. [lnmomans GOKOBOW MOBEPXHOCTH U MOBEPXHOCTH IMPaBUIBLHON
MIApaMU/Ibl, TEOpPEMA O IUIOMAAN YCEUEHHON TMPaMU/Bl.

CumMeTrpusi B TPOCTPAHCTBE. OJIEMEHTbl CUMMETPUU IPaBUIIbHBIX MHOTOTPAHHUKOB.
CuMMeTpusi B NIPaBWIBHOM MHOTOTPAaHHMKE: CHMMETPHS Iapajulejlenunena, CUMMETPHUs
IIPaBWIBHBIX IIPU3M, CAMMETPHS IIPABUIIbHON TUPAMHUIBL.

BekTophI M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOD, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIECHHBIE M IPOTHUBOIIOJIOKHO HAIPaBJICHHbIE BEKTOpHL. PaBeHCTBO
BEKTOPOB. JIEHCTBUSA C BEKTOpaMM: CJIOKEHHUE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXKEHUE BEKTOpa Ha uucio. CBONCTBA CIOXKEHHS BEKTOPOB. CBONCTBA YMHOXKEHUS
BEKTOpa Ha uucio. [IonaTre KoMIuIaHapHble BEKTOPBI. 1Ipu3HaK KOMIIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwrenenumnena. Teopema O pas3lIoKEHUM BEKTOpa IO TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IIpsMoyronbpHas cucreMa KoopauHaT B mpocTpaHcTBe. KoopaunaTsl BekTopa. CBs3b
MEXy KOOpPAMHATaMU BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJ MeXAy BeKropamu. CkaispHoe
IIPOU3BEICHNAE BEKTOPOB.

11 KIIACC

Tena Bpamenus

ITonsarus: HUIMHAPHUYICCKAasA IMOBEPXHOCTD, KOHHUYCCKasA TTOBCPXHOCTD, Cq)equeCKaﬂ
MMOBEPXHOCTh, 00pa3yroliue moBepxHocteil. Tena BpameHus: MUIMHAP, KOHYC, YCEUYEHHBIN KOHYC,
cdepa, map. Bzaumuoe pacmnonoxenue cepbl W IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300paxxeHue Ten BpalleHus Ha TUIOCKOCTH. Pa3BépTka nuinnHapa u konyca. Cummerpus cepsl U
miapa.

O6bEM. OcHoBHBIE CcBOIiCTBAa 00BEMOB Ten. Teopema 00 00BEME NPAMOYTOIBHOTO
napajuienenunena u ciueActsus u3 He€. OOBEM TpsIMOW M HAKIOHHOW MPU3MBI, IWIMHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa ¥ mapoBOTrO CETMEHTA.

KOM6I/IHaHI/II/I TCJI Bpalll€eHUd W MHOT'OI'PaHHHUKOB. HpmMa, BIIMCaHHass B THWJIHUHADP,
onucaHHas okosio nmuiuHapa. [lepeceuenue cdepsl u mapa ¢ miaockocteto. Kacanue mapa u cdepbl
II0CKOCThIO. [lOHATHE MHOTOTpaHHUKA, OMUCAHHOTO OKOoNO cdepsl, cheprl, BOUCAHHOW B
MHOT'OTPaHHUK WJIM TEJIO BpallleHHUsI.



[Tnomanps MOBEpXHOCTH HUIMHApA, KOHYyca, miomanb chepsl u e€ yacreid. [logobOue B
npoctpanctBe.  OTHomeHue 00BEMOB, IUIOHIaJEll  TMOBEpPXHOCTEH  MOAOOHBIX  (uUryp.
IIpeoOpa3oBanue mnonoOusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C MCIIOJIb30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

IlocTpoeHue ceyeHnii MHOTOTPaHHUKOB U TEJI BPAILEHUs: CEUYEHUs IMIMHIpPA (TapaieiabHO
U NEPIEHIUKYISIPHO OCH), CEUEHUs KOHyca (MapajuielbHble OCHOBAHUIO U NPOXOASILME Yepes3
BEPILIMHY), CEYEHUs IIapa, METOJbl MOCTPOEHHs] CEYEHUMH: METOX CJIEZ0B, METOJ BHYTPEHHEIO
IPOEKTUPOBAHHUS, METOJI IIEPEHOCA CEKYILEH MIIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bextopsl B mpoctpancTBe. Onepauuy HajJ BEKTOpaMU. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOpPHOro yMHOxeHus. [IpsMoyronpHas cucreMa KOOpAMHAaT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOpHBIH METOA IpU
pEILIEHNY TeOMETPUYECKUX 3a/1a4.

/{BH:KeHHSs B IPOCTPAHCTBE

JiBrxeHus npoctpancTsa. OroOpaxkeHus. JBuxeHus u paBeHcTBo ¢uryp. OOuue cBoiicTBa
IBW)KEHUH. Buabl NBM)KEHUI: MapauleNbHbI NEepeHoC, LEHTpalbHas CHUMMETpHS, 3epKalbHas
CHMMETpUsI, TIOBOPOT BOKPYT npsiMoii. [IpeoOpazoBanus momodus. [Ipsimas u cdepa Ditnepa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOT' O KYPCA
«TEOMETPHSI» (YIJIYBJIIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIMTAHUE:

COPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMU  oOydaromierocs Kak  aKTUBHOIO U
OTBETCTBEHHOT'O YJIEHA POCCUHCKOro OOIIEeCTBa, MPEACTaBICHHE O MaTeMaTHYeCKUX OCHOBaX
(GYHKIIMOHUPOBAHMSI PA3NUYHBIX CTPYKTYp, SIBICHHUH, TMpoOLENyp TpakJaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI M JIPYroe), yMEHHE B3aUMOJEHCTBOBATh C COLUAIBHBIMA HHCTUTYTaMH B
COOTBETCTBHUH € UX QYHKIMAMHU U Ha3HAUEHUEM;

2) naTpMoTHYEeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh POCCUNCKON Tpa’KIAHCKOW HIEHTUYHOCTH, YBaKE€HUS K IMPOLLIOMY U
HACTOAILLEMY POCCHIICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCHHCKHX
MaTEMaTUKOB U POCCHHCKOW MaTEMaTHYECKOH IIKOJIbI, UCIIOJIb30BaHUE ITUX JOCTHKEHUH B IPYTUX
HayKax, TEXHOJIOTUSIX, cpepax SKOHOMUKU;

3) AyXOBHO-HPaBCTBEHHOE BOCIMTAHME:

OCO3HAaHME JIYXOBHBIX IIEHHOCTEH pOCCUIICKOro Hapoja, cOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMsI, STUYECKOTO NTOBEACHHUSI, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JTOCTH)KEHNN HAyKU
U ESTEIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMYMBOTO OyIyIIEro;

4) acTeTHYECKOE BOCTIUTAHME:

JCTETUUYECKOE OTHOIIEHHWE K MUPY, BKIIIOUYAsl ICTETUKY MAaTEMaTHUECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3aJad, pelIeHHH, pacCcyXICHHH, BOCHPUUMYMBOCTh K MaTEMAaTUYECKUM acleKTam
Pa3IMYHbIX BUJOB UCKYCCTBA,

5) pusznyeckoe BocIUTAHUE:

c(OPMHPOBAHHOCTh YMEHHS PUMEHITh MaTeMaTHUECKUE 3HaHUS B UHTEpecax 3/I0pOBOTO U
6e3omacHOro obpasza >KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0POBBIO (3I0pPOBOE MUTAHHUE,



cOaTaHCUPOBAHHBIN PEXXUM 3aHATUH U OT/AbIXA, peryiisipHas (pusnueckas akTUBHOCTS), (pusnueckoe
COBEpPIICHCTBOBAHUE IIPU 3aHATUSAX CIIOPTUBHO-030POBUTEIbHON JESITENBHOCTHIO;

6) TpyaoBOEe BoCcIUTaHME:

TOTOBHOCTh K TPYIy, OCO3HAHWE LIEHHOCTH TPYAOIIOOMS, MHTEpEC K Pa3MuHbIM cdepam
npoeCCUOHATLHON AEATENbHOCTH, CBS3aHHBIM C MAaTeMaTHKOW M €€ NPUIOKECHUSMH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymaymiel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC JKU3HCHHBIE
IUTaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTU4YecKOMY OOpa3oBaHHUIO U CaMO0OOpa30BaHUIO Ha
MPOTSHKEHUM BCEH KU3HHM, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PELICHUU IMPAKTUYECKUX 3a]a4
MaTeMaTHUYECKON HalpaBIECHHOCTH;

7) 3Ko/10THYECKOEe BOCTIUTAHKE:

cOPMUPOBAHHOCTh ~ JKOJIOTMYECKON  KYJIbTYpbl, [OHHUMAaHHE BJIMSHHUS  COLMAIBHO-
SKOHOMHUYECKHUX IPOLECCOB HAa COCTOSHHME NPUPOJHOM M COLMAIBHOM Cpefbl, OCO3HAHHE
IJ1I00aJIbHOTO XapakTepa dKOJOTMYECKUX MpoOsIeM, OpUEHTAlUsl Ha IPUMEHEHHE MaTeMaTH4YeCKUX
3HAHUH Ui pelIeHus 3a1ad B 00JacTH OKPYXKAOIIEH Cpe/ipl, ITIAHUPOBAHUE TOCTYITKOB U OLIEHKU
MX BO3MOXHBIX MTOCJIEICTBUM JIJIs1 OKPYXKAIOILEH CPEIbL;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ W OOIIECTBEHHOH MPAaKTUKH, TOHUMaHNE MaTeMaTHUECKOW HAYKH KaK c(epbl 4eI0BEYECKOH
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH ISl PA3BUTHSI LIUBUIIU3ALIMH, OBJIAJICHUE S3bIKOM
MareMaTUKd W MaTeMaTH4YeCKOM KyJNbTYypOMl KakK CpEACTBOM IIO3HAHHMS MHpPA, TOTOBHOCTh
OCYILIECTBIIATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO JESTEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHBIE YHHBeEPCAJIbHBIE Y4eOHbIe NeCTBUS

ba3oBble JJornyeckne 1eMCTBUSA:

BBISIBIIATH W XapaKTEPU30BaTh CYIICCTBEHHbIE MPU3HAKM MATEMaTUYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHUH MEXY MOHATUAMH, (OPMYITUPOBATH ONMPEEICHUS MOHATHN, YCTAaHABIUBATD
CYIIECTBEHHBI MPU3HAK KIAacCCHU(UKALMU, OCHOBAaHUSA AN OOOOIICHUS M CpaBHEHHsS, KPUTEPUU
MIPOBOAMMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYIUPOBATH M TMPEOOpPA30BBIBATH CYXKACHUS: YTBEPAWUTEIbHBIE U
OTpHUIIaTeNbHbIE, €IMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TPOTHUBOpEUMsl B (akTax,
JAaHHBIX, HAOMIOCHUSX U YTBEPIKJICHUAX, MIpeiaraTh KPUTEPUU AJIs BBISIBICHHS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYMIL;

JIeJIaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIOUEHHM 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBHO J0KAa3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUHN (TIpsIMbIE U OT
MPOTHBHOTO), BBICTpaWBaTh aPryMEHTAlMIO, MPUBOAUTH TPUMEPHl H  KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BBIBOJIBI;

BBIOMpATh croco0 perneHust yaeOHO# 3a7aun (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEILICHMUS,
BBIOMpaTh HanboJIee MOAXOSAIINN C Y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoparejabcKkue AeiicTBHA:

HCIIOIB30BaTh BOIPOCH KaK HMCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHUS, (POpMyIHpOBATH
BONPOCH, (UKCHPYIOIIHE MPOTUBOpEUYHE, Mpo0ieMy, YyCTaHAaBIMBaTh KCKOMOE U JIaHHOE,
(GhopMHUPOBATh THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;



IIPOBOJAUTH  CAMOCTOATEIBHO  CILUIAHUPOBAHHBIM  JKCIIEPUMEHT,  MCCIENOBAHUE  IIO
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYecKOoro OOBEKTa, SBJICHUS, MpPOIEecca, BBISIBICHUIO
3aBUCUMOCTEH MeX]ly 00BEKTaMH, SIBICHUSAMH, IPOLIECCaMH;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHUS U BBIBOJABI IO Pe3yibTaTaM IpPOBEAEHHOIO
HAOJIOACHNS, UCCIIEI0BAHMs, OICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTAaTOB, BBHIBOJIOB U
000011eHMIT;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE IPOLIECCA, & TAKIKE BBIABUIATH IIPEATIONOKEHHS O €T0
Pa3BUTHUHU B HOBBIX YCJIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBIIATH 1€(UIUTHI MH(OPMAIMH, JaHHBIX, HEOOXOAUMBIX JUIS OTBETAa HA BOMPOC U JUIA
pellIeHns 3a/1a4H;

BbIOMpaTh  MHGOpPMALMIO M3  UCTOYHHUKOB  pPa3jIMYHbIX  TUIIOB,  aHAJIU3MPOBATH,
CHCTEMATH3MpPOBATh W  HWHTEPHPETHPOBATH HWHPOPMALMIO PA3IUYHBIX BHUIOB U  (HopMm
IIpE/ICTaBJICHMUS;

CTPYKTYpUPOBaTh MH(POPMALUIO, IPEACTABIATh €€ B Pa3IMYHbIX (hopMax, WIITHOCTPUPOBATDH
rpauvecKu;

OLIEHUBATh HAAEKHOCTh WH(POPMAIIMU TIO CAMOCTOSTENIEHO C(OPMYITHPOBAHHBIM KPHUTEPHSIM.

KoMMyHHKaTHBHBIEe YyHUBEpPCAJIbHbIE Y4eOHbIE 1€l CTBUSA

Oo0menue:

BOCIIpUHUMATbL H q)OpMyJII/IpOBaTB CYyXKACHUA B COOTBETCTBUM C YCIOBUAMU H LCIIIMU
O6HI€HI/I$I, SACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHHA B YCTHBIX M IMHMCBbMCHHBIX
TEKCTaX, 1aBaTh MOSICHEHUS 110 XO/1y PELICHMs 3a/1aul, KOMMEHTHPOBATh MOJYYEHHBIH pe3ynbTaT;

B Xo0Jie¢ OOCYXJEHHUS 3aJaBaTh BOIIPOCHl IO CYIIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
pemaeMoil 3aauM, BBICKA3bIBATH MJIEH, HALEJICHHbIE HA IIOUCK PELIEHMs, COINOCTABIATH CBOU
CYXKACHUA C CYXXACHUAMHU JJPYIrux YYaCTHHKOB Auajiora, O6Hap}OKI/IBaTI) pasiinyue " CXOJACTBO
MO3ULUH, B KOPPEKTHON opMe GOpMyIMpPOBATh pa3HOTIacHsl, CBOM BO3PAKEHUS;

MIPENCTABIIATh PE3YJIbTAaThl PEIIEHUS 3a7add, SKCIEPUMEHTa, HCCIIENOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMPATh (hopMaT BBICTYIUIEHUS C YYETOM 3aJad MpPE3eHTALUH U 0COOCHHOCTEH
ayJTUTOPHUH.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIE el CTBUS

Camoopranmusanus:

COCTaBJIATh IUIaH, AJTOPUTM pELIEHUs 3aJayd, BbIOMpaTh CHOCOO peleHus ¢ Y4ETOM
HUMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBaTb M KOPPEKTHUPOBATH
BapHUaHThI PELICHUH ¢ yu€TOM HOBOM MH(pOpMAIHH.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJICKT:

BJIa/IETh HAaBBIKAMHU MMO3HABATEJIBHON peQIIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX JAEHCTBHM U
MBICITUTENIBHBIX MPOLECCOB, UX PE3YyIbTATOB, BJIAJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yibTaTa peleHrs MaTeMaTHIEeCKON 3a1a4y;

NPEABUAET TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IIPU PEIICHUM 3a7a4d, BHOCUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBbCTB, JAHHBIX, HAWJIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEN;



OLIEHUBATh COOTBETCTBHE pE3yJbTaTa LEIH M YCIOBUSAM, OOBSICHATh MPUUUHBI JOCTHKEHUS
WIA HENOCTWKEHHUS PE3YyIbTaTOB  JESATEIbHOCTH, HAXOAWTh OMIMOKY, JaBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMMaTh W WCIMOJIBb30BAaTh MPEUMYIIECTBA KOMAHJHON M WHAMBUIYAIBHOW palbOTHI MpH
pemieHHMH y4eOHBIX 3agad, MNPUHUMATh LEIb COBMECTHOM JI€ATENbHOCTH, IUIAHUPOBATh
OpraHM3alMI0 COBMECTHOH pabOThI, pacrpelensTb BHUABI paboT, JOroBapHBaThCsA, OOCYKIATh
IpOIIECC U pe3yabTaT padoThl, 0000IIaTh MHEHNST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboTel (0OCyXIeHHS, OOMEH MHEHHUH, «MO3TOBbIC
IITYPMBI» ¥ UHBIE), BBIIOIHATH CBOIO YaCTh PA0OTHI M KOOPIMHUPOBATH CBOM JICHCTBUS C IPYTUMHU
YJIeHaMH KOMAaHJbI, OLIEHMBAaTh KAa4deCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
copMyIMPOBaHHBIM yYaCTHHUKAMU B3aMO/ICHCTBUSL.

MHNPEJAMETHBIE PE3YJIbTATHI

K xonmy 10 kiacca o0yyaronuiicss Hay4uTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSTHUSAMH CTEPEOMETPUU TPH PELICHUU 3a/ad U
MIPOBEJICHUN MaTeMaTHYECKUX PAcCYKICHUM;

® PUMEHATh AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIICHUH T€OMETPUUYECKUX
3azauy;

e iaccu(UUUPOBATh B3aUMHOE PACIIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE, IIIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEpUpOBaTh MOHATUSMH, CBA3AHHBIMH C YIJIAMU B IIPOCTPAHCTBE: MEXIY
MPSIMBIMU B IPOCTPAHCTBE, MEKY MPSMOU U MIOCKOCTHIO;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOIOTPAaHHUKAMU;

e CcBOOOJHO paclo3HaBaTb OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIpU3Ma, MHpaMHJA,
NPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo);

e KJaccU(UIMPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS VISl KJIaCCU(UKAIUY;

e CcBOOOJHO oOmNEepUpoOBaTh MOHATHSAMHU, CBS3aHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
IIJIOCKOCTBIO;

® BBINOJHATH MapajljieNbHOE, LIEHTPAJIbHOE M OPTOTOHAIBbHOE MPOEKTUpOBaHHE (UTYp Ha
IUIOCKOCTD, BBIOJHATH N300pakeHust (pUryp Ha MIOCKOCTH;

® CTPOUTh CEUYEHUS MHOTOIPAaHHUKOB Pa3IUYHBIMH METOJIaMH, BBINOJHATH (BBIHOCHBIE)
IUTOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJI CBEpXY, COOKY, CHU3Y;

® BBHIYKCIATH IUJIOIAAM  TOBEPXHOCTEM  MHOIOIPAaHHUKOB  (IIpU3Ma, MNUPAMUJA),
reOMETPHUECKUX TeJl C TPUMEHEHHEM (hopMyT;

e CBOOOJHO ONEpUPOBATHh TMOHATUSMHU: CHUMMETpPUS B IMPOCTPAHCTBE, LEHTP, OCb H
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBI;

e CBOOOJHO OINEPUPOBATH MOHSATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpJIMHATaM B
MIPOCTPAHCTBE;

®  BBINOJIHATH ACUCTBUS HaJl BEKTOPaMHU;

e pemarh 3aJayd Ha JI0KAa3aTeJIbCTBO MAaTeMAaTUYECKUX OTHOLIEHUH M HaxOXKICHHE
rEOMETPUUYECKUX BEJIIMYMH, IPUMEHSSA NU3BECTHBIE METO/IbI IPU PELIEHUH MAaTEMaTUYECKUX
3aJ1a4 MOBBIILIEHHOTO U BHICOKOT'O YPOBHS CII0)KHOCTH;



MPUMEHATh TPOCTEHIIINE MPOrPAaMMHBIC CPEICTBA U 3JICKTPOHHO-KOMMYHHUKAIMOHHBIC
CHCTEMBI [IPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1a4;

U3BJICKaTh, MPEOOPA30BBIBATH U UHTECPIPETHUPOBATH MH(OPMAIUIO O MPOCTPAHCTBCHHBIX
reOMETPHUCCKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX;

MPUMEHSATh TOJYYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATh M aHAIM3MPOBATH PeabHbBIC
CUTYyaIlUU, IPUMEHSTh N3ydCHHBIC TIOHSATHSI B MPOIIECCE MOMCKA PEIICHHSI MATEMATHICCKH
chOpMyIUPOBAHHON MPOOJEMBI, MOJCIUPOBATh pEATbHBIE CUTyallud Ha S3bIKE
reOMETPUH, KCCIIEAOBaTh MOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM T€OMETPHUCCKHUX
MOHATHH M TEOpEeM, ammaparta ajreOpbl, pemiarh MPAaKTHYSCKHUE 3a/aud, CBSI3aHHBIC C
HAXO0XKJICHUEM TeOMETPUYCCKHUX BEIINYHH;

HUMETh MPEICTABICHUS 00 OCHOBHBIX 3TallaX Pa3BUTH MEOMETPUU KaK COCTABHOW 4YacTH
(byHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K konmy 11 kiacca 00ydaronuiicss HAyIUTCS:

CcBOOOJHO OINEpPUPOBATH MOHATUSMH, CBA3AHHBIMU C MHJIWHAPUYECKOW, KOHUYECKOW WU
cepruvecKoil MOBEPXHOCTSIMHU, OOBSICHATH CIIOCOOBI TTOTYIEHUS;

ONEpUPOBATh TOHATUSMH, CBSI3aHHBIMH C TEJaMHU BpAIICHHS: LUIUHAPOM, KOHYCOM,
cdhepoii u mapom;

pacrmo3HaBaTh Teia BpalleHus (IMIMHApP, KOHYC, cepa U map) U OOBSICHITH CIIOCOOBI
TIOJIyYEHUS TeJl BpaIlleHUs;

KJacCU(UIUPOBATH B3AUMHOE PACIIONI0KEHUE CPePhI U IITOCKOCTH;

BBIYUCIISATH BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalleHHsl, 00bEMBI U TIIOMIAIN
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpAIlICHHUS, TEOMETPUUYECKUX Te ¢ MPUMEHEHUEM
opmyu;

CBOOOJHO OIEPHUPOBATH TMOHSATHAMH, CBS3aHHBIMA C KOMOWHAIIUSIMH TeJl BpPAIICHUS |
MHOT'OI'PaHHUKOB: MHOTOTPAaHHUK, BIMCAaHHBIA B cepy W ONUCAHHBIH OKOJIO cdepsl,
cdepa, BiMcaHHAss B MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS;

BBIUUCIIATH COOTHOIICHHUS MEXIY IUIOMAASMU TIOBEPXHOCTEH M 00BbEMaMH IMOITOOHBIX
Tem,

n300paxaTb u3ydaeMble (UTYpBI, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3
PUCYHKOB TPOCTBHIX OOBEMHBIX (DUTYp: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUYCHUS TEl
BpaIlCHHS;

U3BJIEKaTh, MHTEPIIPETUPOBATh M MPEoOpPa30BbIBATH HH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMeTpHUECKUX (PUTrypax, MpeICTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJTHO ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEPAIlK HaJl BEKTOpaMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B IEKapTOBOM cHCTEME KOOPAMHAT;

pemarh TeOMETpUYECKHe 3aJadydl Ha BBIUUCIECHHE VYIJIOB MEXIY MpSIMBIMH U
TUTOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUA OT TOYKHA JO IUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/Ia TIPH PEIICHHN;

CBOOOJHO ONEpUPOBaTh TMOHATHSAMM, CBS3aHHBIMU C JIBUKEHHEM B IIPOCTPAHCTBE,
BBIMOJIHATE HM300paXEHUsI MHOTOTPAHHUKOB M TeNl BpAIICHUS MpH MapauieIbHOM
NepeHoce, LEeHTPAIbHOH CHUMMETpPUH, 3€pKajJbHON CHUMMETpPUH, MPH IMOBOPOTE BOKPYT
npsIMoii, mpeoOpa3oBaHus MOA00HS;



CTPOMUTb CEUYEHUS MHOIOI'PAaHHUKOB U TEJI BPAIEHUS: CEUEHUS HMIMHIpa (TapaJlIesIbHO U
NEPIEHAUKYJIIPHO OCH), CEUeHMsI KOHyca (IlapajulelbHble OCHOBAaHMIO W MPOXOJAIINE
yepe3 BEpIINHY), CEYEHHUS 11apa;

HCIIOJIb30BaTh METOAbl IOCTPOEHUS CEYEHMM: METOJ CIEAO0B, METOJ BHYTPEHHEIO
[IPOEKTUPOBAHNUS, METOJI IIEPEHOCA CEKYILEH IIIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUYECKUE YTBEPHKICHUS;

MPUMEHSATh TeOMETpUUYECKHE (aKThl U PEIICHHUS CTEPEOMETPHUYECKUX 3a1ay, pelIaTh
3aJ1a4M Ha JJOKa3aTeJIbCTBO MATEMATUYECKUX OTHOILIEHUIN U HAX0KJIEHUE T€OMETPUUECKHUX
BEJIMYNH;

IIPUMEHATh MPOTrPaMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI MpPHU
pELICHUH CTEPEOMETPUYECKUX 3a/1ay;

IIPUMEHSATh NOJY4YECHHbIE 3HAaHUS HA MPAKTUKE: CPABHUBATh, AHAJIM3UPOBATh U OLICHUBATh
peanbHble CUTYallMH, IPUMEHATh U3yYCHHbIE MOHATHUS, TEOPEMbI, CBOWCTBA B Ipolecce
IIOMCKA pELIeHUs MaTeMaTHYeCKu CQOPMYIHPOBAaHHOW NPOOIEMbI, MOJEIUPOBATH
peaJibHblE CHUTYallud Ha S3bIKE T€OMETPUH, HCCIENOBAaTh IIOCTPOEHHBIE MOJEIU C
HCIOJIb30BAaHUEM TI'E€OMETPUYECKUX IOHATUH U TEOpeM, ammapara aiareOpbl, pelarb
IIPAKTUYECKHE 33]]auH, CBA3aHHbIE C HAXOXKAEHUEM I€OMETPUUECKUX BEJIMUNH;

UMETb MIPECTAaBICHHUs 00 OCHOBHBIX ATallaX Pa3BUTHUSA F€OMETPHH KaK COCTABHOW 4acTH
¢dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 kaace
KosmuecTBo yacos JJIeKTPOHHBIE
Ne HaumenoBaHue pa3ieioB 1
(uudposbie)
n/n TeM MPOrpaMMbl Bcero KontpoabHbie
oOpa3oBaTe/ibHbIEC
padoThbI
pecypchbl
1 BBeneHune B cTepeoMeTpuIo 23 1
5 B3anmHoe pacnonoxkenue 5 1
MPSIMBIX B TIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U 3
IIJIOCKOCTEMN B IPOCTPAHCTBE
[leprieHAUKYIAPHOCTD
4 IPSIMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
5 VYTIIBI ¥ pacCTOSHUS 16 1
MHororpanHuku 7
BekTopsl B mpocTpaHcTBE 12
3 [ToBTOpeHue, 0600mEeHNE U 5 )
cUCTEMaTH3aINsI 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6
I[TPOI'PAMME




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HanmenoBanue
Ne (undposbie)
pa3aesoB U TeM KoHnTpoJbHbie
n/n Bceero o0pa3oBaTejibHbIE
NporpamMmal paﬁoTH
pecypchl
1 AHanuTH4ecKkas 15 1
TeOMETpPHUS
[ToBTOpeHmE, 0600IIEHNE
2 M CHUCTEMAaTHU3aLHA 15 1
3HAHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Temna BpamieHus 24
5 [Inomany noBepXHOCTH U 9 1
00BEMBI KPYTIIBIX TEJ
6 JIBrkeHus 5 1
[ToBTOpeHHE, 0000IIEHNE
7 U CUCTEMATHU3ALUA 17 2
3HAHUH
OBIIEE KOJIMYECTBO YACOB 102 3
I10 ITPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsTHS CTEepeOMETPHH: TOUKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, HapaHHGJIBHI)IX HpﬂMI)IX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsTHS: IEepeceKarouecs MIOCKOCTH,
nepeceKaronmecs npsmas 1 miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKarONUecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

01.09.2023

04.09.2023

06.09.2023

08.09.2023

MHororpaHH1KH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOINUX 00HEKTOB

11.09.2023

MHororpaHHuKH, U300paKeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

AXCHOMBI CTCPCOMCTPHU U IICPBLIC

13.09.2023

15.09.2023




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUs IPSAMBIX U IIJIOCKOCTEH

N3o00paxenune cedyeHuit nupamMuabl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

I/I306pa)KeHI/IC IepeCcCUYCHU: MMOJTYYCHHBIX
IUIOCKOCTEH. PaCKpaI_HI/IBaHI/IC IIOCTPOCHHLBIX
CeUeHHI pa3HbIMHU OBECTAMU

N3o00paxenune cedyeHuit mupamMuabl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux péopa.

I/I306pa)KGHI/IC MepeCcCUYCHU: MMOJTYYCHHBIX
ILTIOCKOCTEH. PaCKpaI_HI/IBaHI/Ie MMOCTPOCHHBIX
CEUYCHHUI Pa3HbIMHU LIBETAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u

IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peodpa.

N300paxkeHne nepeceueHus: MOTy4YeHHBIX
IJI0CKOCTEH. PackpammBanye mOCTpOEHHBIX
CEYCHHI pa3HBIMH I[BETAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u

IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300paxeHne nepeceueHus MOTy4YeHHBIX
MJI0CKOCTeH. PackparmBanue mocTpOEHHbIX
CEYCHHI pa3HBIMH I[BETAMHU

MeTton ClIeIoB s MMOCTPOCHUMA CcedeHUI

18.09.2023

20.09.2023

22.09.2023

25.09.2023

27.09.2023

29.09.2023

02.10.2023




15

Mertoa cnesoB AJisi MOCTPOCHUS CEYEHUH.
CaolicTBa nepeceyeHuid MPSMbIX U
IIJIOCKOCTEN

04.10.2023

16

Mertopa cieoB Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

06.10.2023

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIaroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCH 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe mo
TpéM TOouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh L1aroB
ITOCTPOEHUS

HOBTOpeHI/Ie IIaHUMCETPHUU: TeopeMa 0

IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

09.10.2023

13.10.2023

16.10.2023

18.10.2023

20.10.2023

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUU U CTEPEOMETPUH

23.10.2023




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

25.10.2023

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKpenBaromuecs npsmoie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapajutenpHbIe IPsIMBIE B IIPOCTPAHCTBE

27.10.2023

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MapAJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

08.11.2023

26

27

28

29

[TapamnenbHOCTB TpeX MpsMBbIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
PSIMBIMU

3aza4yn Ha JOKa3aTeNIbCTBO U UCCIIENOBAHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

10.11.2023

13.11.2023

15.11.2023

17.11.2023

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U

20.11.2023




IIIIOCKOCTH

31

32

33

34

I'eomeTpuueckue 3aaun Ha BHIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTekKe U
MapaJJIENBHOIO IPYrou npsmout. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKus, MPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHI KyOa U
napasenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
apaJiuieJIbHOCTH ABYX IUIOCKOCTEH

22.11.2023

24.11.2023

27.11.2023

29.11.2023

35

Teopema 0 mapajIeIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHIGfI
yepe3 TOUKY, HE IPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

01.12.2023

36

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX NEpeceueHus Ipu
MepeceyeH  JIByX MapajiesbHbIX
IIJIOCKOCTEMN TPEThEU

04.12.2023

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY NapalIeIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU

06.12.2023




[ToBropenue: Teopema [Tudaropa Ha

38 08.12.2023
IJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS 11.12.2023
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a 1 PsIMOYTOJIBLHOIO 13.12.2023
napaenenumnena

41 Brruucnenue JuinH OTpE3KOB B Ky0e U 15.12.2023
IPSIMOYTOJIbHOM IapaJulesienuIesie
[IepneHuKyISPHOCTE NPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak neprneHuKyJIIpHOCTH MPSIMON U 18.12.2023
TUIOCKOCTH
[leprieHANKYIAPHOCTD MPSIMOM U MJIOCKOCTH.

43 [Ipu3Hak NeprneHIuKyIIpHOCTU MPSIMOU U 20.12.2023
TUIOCKOCTH
Teopema o cymiecTBOBaHUU U

44 €IMHCTBEHHOCTH NPSAMOM, IpoXoasiien 99122023
gyepe3 TOUKY MPOCTPAHCTBA U
NEePIEHANKYIIPHON K MIIOCKOCTH

45 [TmockocT 1 EePIIEHANKYIISIPHBIE UM 95.12.2023
IpsiIMble B MHOTOI'paHHHUKaX

46 [TmockocT 1 epIeHANKYIISIPHBIE UM 97 12.2023
MpsIMbIe B MHOTOTpaHHHUKaX

47 [lepnienaukynsap u HakinoHHas. [Toctpoenue 10.01.2024
NEPIEeHAUKYIISpa U3 TOYKU Ha MPSIMYIO

48 [Neprienukysip u HaknoHHast. [loctpoerne 12.01.2024
NEPIIEeHAUKYIISpa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHANKYIApax (mpsmast 15.01.2024

u oOparHasi)




Teopema o Tpéx nepneHAUKYIspax (mpsamas

50 17.01.2024
u oOpartHas)

o1 VYroa Mexay CKpeluBaroIIMMUCS TPSIMbIMU 19.01.2024

59 [Touck neprneHAUKYISIPHBIX MPSMBIX C ) 99 01.2024
MTOMOMUIBIO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN

53 OpToroHanbHOE IPOSKTUPOBAHUE 24.01.2024
[TocTpoenue ceuenuii kyoa, MPU3MBI,

54 MPaBUIILHON TUPAMHKJIBI C TIOMOIIIBIO 26.01.2024
OPTOTOHAJIBHOMN MPOEKINH
[Toctpoenue ceuenuii Kyoa, MpU3MBlI,

55 MPaBUIILHON TTUPAMHJIBI C TIOMOIIBIO 29.01.2024
OpPTOTOHANILHOM MPOEKITNH
CummeTpus B IPOCTPAHCTBE OTHOCHTEIHHO

56 iockocTH. [lmockocTr cuMmeTpuii B 31.01.2024
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU U 02.02.2024
TUTOCKOCTH KaK CIIEJICTBUE CHMMETPUH

58 HpaBI/IJILH}:Ie MHOTOrpaHHUKHU. Pacuér 05.02.2024
paccTOSIHUN OT TOYKH JI0 TUIOCKOCTH

59 HpaBI/IJ'II)HIiIe MHOTOIpaHHUKH. Pacuér 07.02.2024
paccTOSIHUN OT TOYKH JI0 TUIOCKOCTH
CriocoObl OIyCTUTH NEPIIEHANKYISAPHIL:

60 CUMMETPHSI, CABUT TOYKH T10 TApAJIIEITHHOM 09.02.2024
psAMOI

61 Casur no Henapannem:HOﬁ IPSIMOH, 12.02.2024
M3MEHEHHE PACCTOSHUM

62 KonrtponsHas padora "B3anmuoe 14.02.2024

PACIIOJIOKCHHUC MIPAMBIX U ILIOCKOCTEH B




npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: Yroa MEXKAY

CKPELIMBAIOIMMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC METOJbI BBITUCIICHUS yTIJIa
MCKAY NPAMBIMHA B MHOT'OI'PAHHUKAX

16.02.2024

19.02.2024

21.02.2024

66

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAaHHOIO yIia

26.02.2024

67

68

69

[lepnenaukynspusle miockoctu. CBOMCTBA
B3alMHO NEPIEHIUKYIISAPHBIX MNIOCKOCTEN

[Ipu3Hak nepneHuKyJIIpHOCTH IIIIOCKOCTEN
TeopeMa O IMPSAMOM NEPECEUEHU IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIAPHBIX TPETHEN
IIJIOCKOCTH

[IpssmoyronbHbBIN Napasuienenunes; Kyo;
HU3MEPEHMS, CBOUCTBA IPIMOYTOJIbHOTO
napajuiesenumena

28.02.2024

01.03.2024

04.03.2024

70

Teopema 0 tMaroHany NpPsMOYTrOJIBHOTO
napajJiesIenuIes1a U CIeJCTBUE U3 Heé

06.03.2024

71

72

CTepCOMeTpI/I‘{eCKHC U NPUKIIaIHBIC 3a1a4H,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
IMPSAMBIX W IIIIOCKOCTH

HOBTOpCHI/ICI CKpCHIUBAOIINUECCA TTPSAMBIC,
apaJiyICJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX

11.03.2024

13.03.2024




MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSIHUE

73 15.03.2024
MEXy CKPEUIMBAOIIUMHUCS MPSIMBIMH B
MPOCTBIX CUTYAIHIX

74 PaccrosiHue ot Touku f[o IJIOCKOCTH, 18.03.2024
paccTosiHuE OT NPSAMOMN 10 TIIOCKOCTH
Beruucnenue paccTossHUN MeXAy

75 CKPETUBAIOIIMMHUCS TPSIMBIMH C TIOMOIIBIO 20.03.2024
NEePIEHAUKYIIIPHOHN MIIOCKOCTH
TpéxrpaHHblid yroi, HEpaBeHCTBa IS

76 TpexrpaHHbix yrioB. Teopema [ludaropa, 99 03.2024
TEOpPEeMbI KOCUHYCOB U CUHYCOB JJIst
TPEXTPAHHOI'O yIia

77 DneMeHTHl ChepruIecKoil TeOMETPUH: 01.04.2024
reo/Ie3nYecKue JMHUN Ha 3emIie

78 KonTtponbHast pabota "Yrisl u paccTostHUS" 03.04.2024

79 CHCTeMaTmaLiI/m 3HaHUU "MHOTOrpaHHUK U 05.04.2024
€T0 AJIEMEHTHI

80 [Inpamna. Buael nupamun. [IpaBunpHas 08.04.2024
nUpaMuIa

81 [Tpusma. Ilpsimast 1 HaKIOHHAsI TPU3MBI. 12.04.2024
[IpaBunbHas mpu3Ma

82 [IpsiMoit napasnenenunen, NpsMOyroJIbHbIA 15.04.2024
napajuienenumnesa, Kyo

83 Brzmylcm,le MHOTOrpaHHHUKH. Teopema 17.04.2024
Ditnepa

84 Brinyxkiible MHOrOrpanHuku. Teopema 19.04.2024




Olinepa. [IpaBunpHbIE U OTyNIpaBUIbHBIE

MHOTOTPaHHUKHU

85 KonTponpHas padora "MHuororpaHHuku" 1 22.04.2024

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1 94.04.2024
MPOCTPAHCTBE

87 CymMa BEeKTOpOB 1 26.04.2024

88 Pa3nocTh BekTOpOB 1 29.04.2024

89 [TpaBwiio mapamenenurena 1 03.05.2024

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 06.05.2024

01 Paznoxenne BekTopa 1mo 6a31/1c3u/ TPEX 1 08.05.2024
BEKTOPOB, HE JISKAIIUX B OHOH IJIOCKOCTH

92 CkasipHOE TIPOU3BEICHUE 1 10.05.2024

93 Brruuciienue yria Mexy BEKTOpaMu B 1 13.05.2024
MPOCTPAHCTBE

94 [Ipocreitmme 3agauu ¢ BEKTOpaMu 1 15.05.2024

95 IIpocreimme 3a1aum ¢ BEKTOPaMH 1 17.05.2024

96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 20.05.2024

97 HToroBast KOHTpOJIbHASA paboTa 1 22.05.2024

98 Hrorosas KoHTpoOJIbHAsT paboTa 1 22.05.2024

99 IIpocreimue 3a1auu ¢ BEKTOPaMH 1 24.05.2024

100 O06o0mieHne 1 cucTeMaTu3amys 3HaHUH 1

101 OO0o01IeHre ¥ CHCTeMAaTH3alNs 3HAHAN 1

102 O06o001IeH e U cucTeMaTU3alus 3HaHU! 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara undgposbie
Nen/m Tema ypoka KonTposbHbie
Bcero U3y4eHusi o0pa3oBaTe/bHbIe
padoThI
pecypcsbl
1 [ToTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B IIPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1
MPOXOJIAIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOPMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexTopHoe npounssenenue 1
3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEX1y TNIOCKOCTSIMU B MHOTOTpaHHHKaX
12 ®opmysa pacCTOSHUS OT TOUKH J10 1




IJIOCKOCTHU B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOYKH 10

13
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IJIOCKOCTH B IIPABUJIBHOW MUPAMU/JIE

15 KontponpHas pabora "AHanurudeckas
reoMerpust"

16 CeudeHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOT'PAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE

18 MIJIOCKOCTH, TIEPECEUCHUS TIPSIMBIX U
IJIOCKOCTEM

19 [TapannenbHble NpsAMbIE U IIJIOCKOCTH:
napajuieIbHbIe CEeYeHUs

20 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
pPacy€T OTHOLIEHUN

21 [TapamiensHbIe TPSIMBIE U TTTIOCKOCTH: YTJIBI
MEXYy CKPEIUBAOIIMMUCS TTPSIMBIMHU
[lepnenauKynsipHbIE TPSIMBIE U IJTIOCKOCTH:

99 CTaHJapTHbBIE MAPhI MEPIEHIUKYIISPHBIX
MJIOCKOCTEH U MPSMBIX, CHMMETPUU
MHOTOTPAaHHUKOB

93 [lepnienquKyAsipHBIE IPSMBIE U TJIOCKOCTHU:
TeopeMa O TpeX MepHneHINKYIsIpax

24 [lepnenauKyIsIpHBIE TPSIMBIE U TNTOCKOCTH:
BBIYMCIICHHS] IJTMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: TUIONTAAN MHOTOYTOJIEHUKOB,




(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
monoous

26

27

28

[ToBTOpEHUE: TIIONIATU MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJILHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
noooust

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS IO 100MsI

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS IO 100U

30

31

32

KonTtponsnast padora "[loBTOpenue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"
O61éM Tena. OObEM MPSIMOYTOJIBHOTO
napaJsenenuneaa

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yTJIa

33

CrepeomeTpuyeckne 3a/1a4u, CBS3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

34

35

[IpuknanHelie 3a1a4u, CBSI3aHHBIC C
BBIYHCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napasuiesenumnena

O06BEM npsMOi IPU3MBI

36

CrepeoMeTpHuecKUe 3aJa4l, CBA3aHHBIE C




BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI

[Ipuknagabie 3a1a4u, CBSI3aHHBIE C 00BEMOM

37 IIPSAMOM TIPU3MBI
Brrancienrne 00bEMOB TEJ ¢ HOMOIIBIO

38 onpenenéHHoro uaterpaiga. Oobém
HAKJIOHHOM MPU3MBI
Boruuncienue 00EMOB T ¢ IIOMOIIBIO

39 onpeaenéHHoro unrerpaita. Oobpém
MAPaMUIbI

40 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

4 CrepeoMeTpHUSCKUE 33]]a4H, CBSI3aHHBIC C
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpHUECKUE 33]]a4H, CBI3aHHBIC C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4n o Teme "OOBbEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuxnanueie 3ana4yn o Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUIBI

16 [Tpumenenue o0bEMOB. Borunicnenue
PACCTOSTHUS JI0 TIOCKOCTH

47 KonTtponbhas padora "O6béM
MHOIOTrpaHHHKaA"

48 Hunuaapudeckasi MOBEPXHOCTD,

o0pa3yroue UIHHIPUIECKON




IIOBEPXHOCTH

Humuaap. [psmoit KpyroBou HUIAUMHIP.

49 [Imomane MOBEpXHOCTH LUIUHIAPA

50 Konunyeckasi moBepxHOCTh, 00pasyroliue
KOHUYECKOU nmoBepxHocTH. Konyc

51 Ceuenne KoHyca IJIOCKOCTBIO,
MapajuieIbHOM III0OCKOCTH OCHOBAHUS

50 Yceuénnblii konyc. M300paxeHne KOHyCOB
U YCEYCHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTH KOHYCa

54 [Tnomaae GOKOBOM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTU KOHYCa
CrepeoMeTpuueckue 3aauu Ha

55 JIOKA3aTeJIbCTBO M BEIYHCIICHUE,
MOCTPOEHUEM CEUCHUM HWJIUHIPA, KOHYCA
CrepeoMeTrpuueckue 3ajaun Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYECHUI LIWIMH]PA, KOHYyCa

57 [Ipuknanuble 3a1a4un, CBSI3aHHBIE C
[UIHHIPOM

58 [Ipuknanuble 3a1a4um, CBSI3aHHBIE C
UIHHIPOM

59 Cdepa u map
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwne mrapa u cdepsl miockoctsio. Bua u
u300pakeHue mapa

61 [Tepecedenue cdepsl U mapa ¢ MIOCKOCTHIO.




Kacanue mapa u cepsi mnockoctero. Bun u
n300pakeHHE 1apa

VYpasuaenue chepsl. [Lnomans chepst u eé

62 .
yacren

63 Cummetpus chepsl U mapa
CrepeomeTpuuecKue 3aauu Ha

64 JTOKA3aTeNbCTBO M BBIYUCIICHUE, CBSI3aHHBIC
co chepoii U mapom, MOCTPOCHUEM UX
CEYEHUH TIIOCKOCTHIO
CrepeomeTpuyuecKue 3a1a4u Ha

65 JIOKA3aTeIbCTBO M BBIYUCIICHUE, CBSI3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO

66 [Ipukianueie 3aqa4n, CBsi3aHHBIE CO cPepoit
U II1apOM
[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,

67 BBIUKCJICHHSI B OKPY>KHOCTH, CTaHAapTHBIS
noxoous

68 Paznmunbie KOMOWHAIIMY TEIT BPAIICHUS U
MHOTOTPaHHUKOB

69 3amaun o Teme "Tena v MOBEPXHOCTH
BparnieHus"

70 3anauu o teme "Tena ¥ MOBEPXHOCTH
BpauieHus"

7 KonTponbhas pabota "Tena u moBepXxHOCTH
BpauieHus"

79 O06Beém munuHapa. Teopema 06 00bEME

MPSAMOTro IUJIMH]IpA




73

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. OobpéM KoHyca

74

75

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHYyCa

CrepeomeTpHUyeCcKHe 3a/1a4i, CBSI3aHHbIE C
BBIUUCIICHEM 00BbEMOB LIMIIMH]IPA, KOHYCA

76

[Ipuknanseie 3aaaun o Teme "OObEMBI 1
IJI0IaAu oBepXHOCTEN Ten"

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomanes chepsl.
CrepeoMeTpHUYECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTa U IMAapOBOI0 CEKTOPa

78

[Ipuknanaeie 3apaun mo Teme "OOBbEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
miomaaso cepbl. COOTHOLIEHUS MEXKITY
TUTOIIAISIMHA TTOBEPXHOCTEH 1 00BEMaMu
MOI0OHBIX Te

79

[TonoOHbIe TeNa B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mog00uu.
CrepeomeTpudecKue 3a1a4um, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TeNI U IUIOMIAIEN
MIOBEPXHOCTEN

80

81

KonTponbnas padota "Ilnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Te"
JBmxeHus npoctpancTBa. OTOOpakeHusl.

JIBrokeHus U paBeHCTBO ¢uryp. Ooume
CBOMCTBA JBUYKECHUU




82

Buapl n1BukeHMil: napauielibHbIN IEPEHOC,
LIEHTpaJIbHAsl CAMMETPHS, 3epKaJbHAas
CHUMMETpPHS, IOBOPOT BOKPYT MPSIMOMH

83

84

85

[IpeoOpazoBanus mogo6us. [Ipsmast u cdepa
Ditnepa

['eomeTpuueckue 3a1aun Ha IPUMEHEHHE
JIBYDKECHUS

KoHnTtposbHas padota "BekTopsl B
npocTtpaHcTBe"

86

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucremarusauus 3HaHui: "llapamiensHoCcTh
MPSAMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

87

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cUCTeMaTu3alus 3HaHuil: "BekTopsl B
npoctpaHcTae”

88

89

90

Ob6o6uaroree noropeHue 11 noHsATUi 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
npoctpaHcTae”

Ob6o6uaroree noropeHue 11 noHsATUi 1
MeTo10B Kypca reometpun 10-11 knaccos,
cuctemaruzanus 3HaHuit: "OobeM
MHOTOrpaHHHUKa"

Ob6o6maromee noropenue 11 noHsATHit 1

MeTO0B Kypca reomerpun 10-11 knaccos,
cucreMaTtu3anus 3Hanuil: "O0bem




MHOTOTrpaHHHKaA"

91

92

93

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTo0B Kypca reomerpun 10-11 knaccos,
cucTeMaTusanys 3Hanuii: "Tlnomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Te"
O6o06matomee moBropeHue 11 moHsaTH 1
MeTOJ1I0B Kypca reometpun 10—11 knaccos,
cucTeMaTusanys 3Hanuii: "Tliomanmu
MOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten"

HtoroBast KOHTpoJbHAs paboTa

94

95

96

Wrorosas koHTpoJsibHasA paboTa
[ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aLMS
3HAHUHN

HcTopust pa3BuUTHs CTEpPEOMETPUHN KaK

HAayKHU U eé POJIb B pa3BUTHH COBPEMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

98

99

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK
HAayKHU U eé POJIb B pa3BUTUHU COBPEMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK

HAayKHU U eé POJIb B pa3BUTHUHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TCXHOJIOT 15071




Wcropus pa3BuTUs CTEPEOMETPUH KaK

101 HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHMA
HcTopust pa3BUTHS CTEPEOMETPUHN KaK
102 HAYKHU U €€ poJib B pPa3BUTHUU COBPEMEHHBIX 1
WH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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