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HHOACHUTEJIbHASA 3AIINCKA

['eomerpus sBIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUs AUCLHUILUINH €CTECTBEHHO-HAyYHOU
HalpaBICHHOCTH M INPEIMETOB T'yMaHUTApHOro LUKiIA. [TocKonbKy JOruyeckoe MbILUIEHHE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUu
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTb U ONPOBEPIaTh TI'MIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHust mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOa€HHOM ypOBHE —
pasBUTHE HHIMBHUIYalIbHBIX CIIOCOOHOCTEH OOy4yarolMXCsl MpU H3yYEHUM TEeOMETpUH, Kak
COCTaBJIAIOLIEH mpeaMmeTHOM obnactu «MaremaTuka W MHQOpPMATHKa» 4vepe3 obecrieueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX IeOMETPUYECKHMX 3HAHUM U
NeHCTBUH, CHeNU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUTHOTO MPO(ecCHOHATBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIEHHOM YPOBHE, pPaCIIUPSIFOIIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YPOBHSI, SBJISIOTCS:

paciupeHue IpeICTaBIeHNs O TeOMETPUU KaK YaCTU MUPOBOM KYJIbTYpbI U (pOpMHUpOBaHUE
OCO3HAHHUA B3aMMOCBSA3M T€OMETPUH C OKPYKAIOIIMM MHPOM,;

dbopMHpoBaHHE NPEJCTABICHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTeMaTUYECKUX MOJEIISAX, O3BOJISIOLINX OMUCHIBATh U U3Y4aTh Pa3HbIE ABJICHUS OKPYKAIOLIETO
MUpa, 3HaHNE NTIOHATUHHOTO anmnapara 1o pasaeiny «CTepeoMeTpus» yueOHOTro Kypca reOMETpHH;

(dbopMHpoBaHUE YMEHHS BIaJIeTh OCHOBHBIMH IMOHITUSMU O POCTPAHCTBEHHBIX (PUTypax U
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMyl M yMEHUE WX INPUMEHSATh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CITOCOOBI PELIEHUs 3a1ay;

dbopMUpOBaHHE YMEHMsI pacro3HaBaTh Ha YEpPTEkKax, MOJAENAX M B pPEaJbHOM MHpPE
MHOT'OTPaHHHMKH U Te€Ja BPAIEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dopmupoBaHue NOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHYECKOT O IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OpMUpOBaHHWE MOHHMAHUS POJIM AKCHOMATHKU MpPH MPOBEACHUU
pacCyXIEHUI;

dopMHupoBaHHE YMEHHs BIaJE€Th METOJAMH JI0Ka3aTeIbCTB W AJTOPUTMOB pEILIEHHUS,
YMEHMSI HX TPUMEHATh, IPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pPELICHUs

CTEPEOMETPUYECKUX 33Jad M 3aJa4 C NPaKTUYCCKHM CoOJepKaHHeM, (OPMHUpPOBAHHE



IOpEACTaBICHUs O HEOoOXOAMMOCTH [0Ka3aTeldbCTB IpU OOOCHOBAaHMM MaTEeMATUYECKHUX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B IIPOBEACHUH JIEAYKTUBHBIX PACCYXICHMUIA;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
o0yyaroIuxcsi, MO3HABATEIbHOM aKTUBHOCTH, HCCIIECAOBATENbCKUX YMEHUH, KPUTHYHOCTH
MBILIEHHSI, UHTEpEeCca K U3y4EHHUIO T€OMEeTpUH;

¢dopmupoBaHne (HYHKIMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHUS
pacrio3HaBaTh MPOSBICHUS T€OMETPUIECKUX MOHATHH, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CHUTyallMsIX W HpPU H3YYEHUM JpPYIHX Y4eOHBIX IPEAMETOB, IPOsBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, MOJEIUPOBaHMS pEalbHBIX CHUTYyallui, MCCIEJOBaHUS
IIOCTPOEHHBIX MOJIEJIEH, HHTEPIPETALIH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COZIEPKATEIbHBIMU JIMHUSAMH yueOHoro Kypca «['eomerpusi» B 10—11 xmaccax
ABIsOTCS: «lIpsiMBle M IJIOCKOCTH B IPOCTpaHCTBe», «MHoOrorpaHHukn», «Tema BparieHus»,
«BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBEY, «J{BUKEHHS B IPOCTPAHCTBE.

CdhopmynmupoBannoe Bo @I'OC COO tpeboBaHHE «yMETh ONEPHPOBATH MOHATHSIMI,
peIeBaHTHBIMU T€OMETPUHU Ha yrayOnéHHoMm ypoBHe oOyuenust B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpMHpPOBAaHUE JIOIMYECKMX YMEHUH
pacripeiesisieTcsi He TOJIbKO M0 CoJIepKaTeIbHbIM JIMHUAM, HO U 110 rofjaM o0ydenus. Copepkanue
00pa3zoBaHus, COOTBETCTBYIOIEE MPEIMETHBIM pe3ysibTaraM ocBoeHUs: dDenepanbHoil paboueit
IIPOrPaMMBl, pacipeIeIEHHBIM 10 ToAaM 00yueHusl, CTPYKTYpPHUPOBAHO TAKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, IPUHIUIHAIBHBIM BOIpOcaM 0Oydarolrecs oopaiaiich HEOAHOKPATHO. DTO
MO3BOJIIET ~ OPraHM30BaTh  OBJIAJCHHE TEOMETPUYECKMMHU  TOHATUSAMU M HABBIKAMU
MOCJIEI0BATENbHO U MOCTYNATENIbHO, C COOJIIOICHHEM MPHUHIMIIA NPEEMCTBEHHOCTH, @ HOBbIE
3HaHMS BKIIIOYATh B OOIIYI0 CHCTEMY T'€OMETPUUYECKUX MTPEICTAaBICHUN 00yUJaronInuXcs, paciupss
U yray6uisis e€, o0pa3ys IpouHble MHOXKECTBEHHBIE CBSI3H.

[Tepexon k 3y4eHUIO T€OMETPUN Ha yrIIyOJIEHHOM YPOBHE MTO3BOJISET:

co3aath ycnoBus s nuddepeHnmanuy  0O0ydeHHs, MOCTPOEHUS HWHAMBHUIYaJTbHBIX
o0pa3oBaTeNbHbIX @porpammMm, oOecrneyuTbh yriayOn€HHOe M3y4yeHHE TEOMETPUHM  Kak
COCTaBJISAONIEH yueOHOTo npenMeTa «MaremaTukay;,

HOJArOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3YYEHHs MAaTeMaTHKH ¢ Yy4E€TOM BBIOOpa
Oynymeir mpodeccun, obecrieunBasi TPEEMCTBEHHOCTh MEXIY OOmUM W TPOo(ecCHOHATbHBIM
o0paszoBaHHEM.

Ha u3yuenue yuebHoro kypca «l'eomeTpus» Ha yriayoaéHHoOM ypoBHe oTBoauTcs 204 yaca: B 10

knacce — 102 gaca (3 yaca B Henenio), B 11 kmacce — 102 yaca (3 yaca B Hezenio).



COJEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpelnBaroImuecs npsamele. [Ipu3Haku cKpemnBaOmuXcs OpsaMbIX. [lapanensHOCTh IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApPAJUICIIBbHBIE IIPSMBIE B IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
IPSAMBIX, APAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHO€ MW LEHTpAJIBHOE
IpOEeKTHpOBaHue, n3oopaxkeHue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO TPOEKTUPOBAHMSL.
N300paxkenue ¢puryp B napamuiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMM, YTOJI
MEXAYy NPSAMBIMH B IPOCTpaHCTBE. llapayienbHOCTh IJIIOCKOCTEN: NapajllelbHbIE IUIOCKOCTH,
CBOMCTBA MapaJuIeNIbHBIX MJIOCKOCTEH. [IpocTeiiime mpocTpaHCTBEHHBIE (PUTYPHI HA TIOCKOCTH:
TETpa’p, NapajuIeIeIuIe], IOCTPOSHUE CEUEHU.

IlepneHAUKYIAPHOCTE  IPSAMOM M INIOCKOCTH:  NEPIEHIUKYJSAPHBIE IPsAMBIE B
IIPOCTPAHCTBE, NIPSIMbIE IApAUICIbHBIE W IEPIECHAUKYISAPHBIE K IIOCKOCTH, IIPU3HAK
NEPNEHAUKYJISIPHOCTH IPSIMOM U INTOCKOCTH, TEOPEMA O MPSAMOM NEPIEHANKYIISIPHON TUIOCKOCTH.
OproroHanbHOe NpoeKTUpoBaHue. [lepneHAuKyasap M HAKJIOHHBIE: PACCTOSHHME OT TOYKH [0
IUIOCKOCTH, PAcCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMsS (UIYyphl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIocKocTer. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, ABYTPAHHBINA YIOJl, INHEUHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IUIOCKHX YIJIOB
MHOTOrpaHHOro yria. CBOMCTBA IJIOCKMX W JBYI'PAaHHBIX YIJIOB TPEXTPAaHHOrO yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpaHHuKu

Buasl MHOrOrpaHHHUKOB, pa3BEpTKa MHOrorpanHuka. IIpusma: n-yrossHas npusma, npsimMas
M HakJIIOHHasT TpuU3Mbl, OOKOBasi W TIOJHAs TIOBEPXHOCTh Mpu3Mbl. llapannenenunen,
NPSIMOYTOJIBHBIA MapajulesIeNIuNel W ero cpoWcrBa. KparTyaillime Nyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. I[IpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel

NpaBWIbHON mHUpaMubl. [IpaBuibHbBIE MHOTOTPAaHHHMKHU: IMpaBWIbHAs MpPU3Ma M TMpPaBUIIbHAs



nUpaMu/a, paBUiIbHAs TpEyroibHas NUpaMuia U IpaBUIbHBIN TeTpa’ap, Ky0. [Ipencrasnenue o
IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa’AP, AOJEKAdIp U UKOCAIP.

Brruucenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, nuaroHaiu, yribl. [lmomans 60koBoi
IIOBEPXHOCTH U MOJHON OBEPXHOCTHU MIPSIMOI IIPU3MBI, IIJIOIAIb OCHOBAaHUM, TEOpEMa 0 OOKOBOI
HOBEPXHOCTH NpsiMOi npu3Msbl. [lnomane 60KOBOM MOBEPXHOCTH M MOBEPXHOCTU IMPABUIBLHON
IApaMUJbl, TEOPEMA O IUIOIAAN YCEUYEHHON TUPaMU/IBbI.

CumMeTpuss B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM IPABUIIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B MNpPaBUIBHOM MHOIOIPDAaHHUKE: CHUMMETPHUS IapajUleNeNuIe]a, CUMMETPUs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIbHON TUPAMUIBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANPAaBICHHBIE M IPOTHUBOIOJIOXHO HaIlpaBJIICHHbIE BEKTOpHI. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpPAMHU: CIOKEHHWE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha uncio. CBOICTBaA ca0KeHus: BeKTOpoB. CBOMCTBA yMHOXKEHUS
BEKTOpa Ha 4uci1o. [lonsaTHe KOMIUIaHapHBIE BEKTOPHI. I [pM3HaK KOMIITAHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3iokKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaMm. IIpsmoyronbHas cuctema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEX/ly KOOpJUHATaMHM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MexX1y Bekropamu. CkanspHOe

MMPOU3BCACHUC BEKTOPOB.

11 KUIIACC

Tesa BpalmeHus

[TonsiTHs: UMIAMHIpPUYECKAas TOBEPXHOCTh, KOHUYECKas TMOBEPXHOCTh, cdepuyeckas
MOBEPXHOCTh, 00pa3yroIIre moBepxHocteil. Tena BpalieHus: HUIUHAP, KOHYC, YCEUEHHBII KOHYC,
cthepa, map. Bzaumuoe pacnonioxeHue chepbl ¥ TUIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N300pakeHre Tes BpaleHus Ha TUIOCKOCTH. Pa3BépTka nmnmmHapa 1 konyca. Cummerpus chepbl
U 11apa.

O6béMm. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOJIBHOTO
napauienenunena u ciuenctsus w3 He€. OOBEM MPsSMONW W HAKIOHHOW TMPU3MBI, NUIUHIPA,
nupaMuIel 1 KoHyca. OO0BEM 11apa v mapoBOTO CETMEHTA.

KoMOuHamuu Ten BpalleHuss W MHOTOTpaHHUKOB. [Ipu3Mma, BmHcaHHas B IWJIMHID,

OINMMCAaHHAasA OKOJIO HUIIMHApPA. HCpCCC‘IeHI/IC cq)epm H 1iapa € IIOCKOCTBIO. Kacanue mapa "



cheprl miockocThio. [IoHATHE MHOTOTpAaHHUKA, OMTMCAHHOTO OKOJI0 c(hephl, cepsl, BIIMCAHHON B
MHOT'OTPaHHMK WJIM TEJIO BPALLCHMUSL.

[Tnomane MOBEPXHOCTH HMWIWHApA, KOHYca, Iuiomans chepel u e€ yacteir. [logodue B
npoctpadctBe.  OtTHomeHue 00bEMOB, IUIOMAAEH IOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue nonodus, romoreTus. PemeHue 3agady Ha IUIOCKOCTH C MCIIOJIb30BaHHEM
CTEPEOMETPUUECKUX METOJIOB.

[TocTtpoeHne ceueHUI MHOTOTPAaHHUKOB W TEJI BpAIICHUSA: CEUYEHUS LWIMHApA
(mapajuiebHO W MEPHEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (MapajjiesibHble OCHOBAaHHIO U
IPOXOJALINE Yepe3 BEpIIMHY), CEYEHMsI L1apa, METOAbl MOCTPOCHUS CEYCHMH: METOH CIEIOB,
METO/]I BHYTPEHHETO MMPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIIOCKOCTH.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrops! B npoctpancTBe. Onepaunu Hajl BEKTopaMH. BekTopHOE YMHOXKEHHE BEKTOPOB.
CpoiicTBa BeKkTOpHOro yMHOKeHMs. IIpsMoyronbHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxenue BexkTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIN METOX IMpH
peLIeHUH TEOMETPUYECKUX 3a/1a4.

JBu:KEeHUS B IPOCTPAHCTBE

JBwxkenuss npocrpanctBa. OrtoOpakeHus. J[BukeHus u paseHcTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHUH. Buabl NBW)KEHMI: NMapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeoOpazoBanus nogodus. [psmas u chepa

Oiinepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJEHHBIN YPOBEHbB) HA YPOBHE CPEJTHETO
OBLIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUH, NpOLEeayp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OIPOCHI U JAPYroe), yMEHUE B3aUMOJIEWCTBOBATH C COLMAIbHBIMM HMHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHHUSIM POCCHUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMS, dTUYECKOTO MOBEACHHUS, CBA3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH W JACSITEIBbHOCTHIO YYEHOIO, OCO3HAHUE JIMYHOIO BKJIAJa B IIOCTPOCHHE
YCTOMUYMBOTO OYAYIIETO;

4) acTeTMYECKOE BOCTIMTAHUE:

ACTETUYECKOE OTHOLIEHHUE K MUY, BKIIIOYasi SCTETUKY MaTEMATUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCyKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM acleKTam
pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzunveckoe BocnuTaHHE:

c(OPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYEeCKHe 3HAHUSI B UHTEpECcax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pOBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, peryyspHas (u3nueckas akTUBHOCTD),
buznyecKoe COBEPIIEHCTBOBAHHE MTPH 3aHATHSIX CIIOPTUBHO-03/I0POBUTENBHOM 1EATEIBHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTU TPYIOJIIO0Ms, HHTEPEC K pa3IMyHBbIM cdepam
npoecCuOHaNbHOM AEsITeTbHOCTH, CBSI3aHHBIM C MaT€MaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE

COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC



KU3HCHHBIC IUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHUIO U
camM000pa30BaHMIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B PEIICHUHU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANpaBICHHOCTH;

7) 3K0JI0rn4YecKoe BOCIUTAHNE:

c(hOPMUPOBAHHOCTh  JKOJIOTMUECKOW KYyJbTYpbl, IOHUMAHWE BIUSHHUS COIHAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPoOIIeM, OpUEHTAIIHS HAa TPUMEHEHHUE MaTEMaTHYECKHUX
3HAHWH JUIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJIaHUPOBAHHUE ITOCTYITKOB U OIICHKH
UX BO3MOXKHBIX TTOCJICJICTBUM JIJIs1 OKPYXKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAYKd M OOIIECTBEHHOW MPAKTUKH, MOHUMaHHWE MAaTeMaTH4eCKOW Hayku Kak cdepbl
YEJIOBEUECKOU JIEATEILHOCTH, ATANOB €€ Pa3BUTHI M 3HAYMMOCTH JUIsl Pa3BUTHS UBUIM3AIINH,
OBJIAACHHUEC SA3BIKOM MAaTCMAaTUKHU U MaTeMaTHYEeCKOU Ky.HI:TypOfI KaK Cp€ACTBOM IIO3HAHUSA MUPA,

TOTOBHOCTb OCYHICCTBJIATH IMMPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIbHOCTD HHANBUAYAJIIbHO U

B TpyIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornyeckne AeMCTBUSA:

BBISABJIAATE U xapaKTepnsoBaTL CYHIGCTBGHHI)IG HpI/I3HaKI/I MAaTEMATHYCCKUX O6’B€KTOB,
NOHSTUM, OTHOIIEHUNH MEXIy MOHATHUSAMHU, (QOPMYIUpPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK KiIacCU(UKAIUKA, OCHOBAHUSA [UIsI 00OOIIEeHUS U
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPeoOPa30BBIBATh CYKJEHUS: YTBEpPAUTEIbHBIE U
OTpI/IHaTeJ'IBHI)Ie, CAUHHUYHBIC, YaCTHBIC 1 06HH/IG, yCJ'IOBHBIe;

BBISIBJISITH MaT€MAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpedHs B (akTax,
JMaHHBIX, HAOMIONEHHWSIX W  YTBEPXKICHHUSIX, TMpeAnaratb KpPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U POTUBOPEYNIA;

J€JIaTb BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, }IGJIYKTI/IBHBIX U HWHAYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUECHHM 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTE€IbCTBA MATEMATUUECKUX YTBEPKACHUMN (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAWBATh ApPTyMEHTAIMIO, MPUBOAUTH TIPUMEPHI W  KOHTPIPUMEPHI,

000CHOBBIBATH COOCTBEHHBIE CYKACHUA 1 BBIBOJEI,



BBIOMPATH CITOCOO perIeHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIeE TOIXOASIINN C YIETOM CAaMOCTOSITEIILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBareibcKue JeiCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BONPOCH], (UKCHPYIOIIUE MPOTUBOPEUYHE, MpoOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
(GbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOANWTH CAaMOCTOSITENILHO  CIUTAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE TIO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTo OObEeKTa, SBJICHUS, IPOLIECCa, BBISIBICHUIO
3aBHCHUMOCTEH MEXIy 00BbEKTaMu, SIBJICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITEIILHO (POPMYIIMPOBATH 000OIIEHUST ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HAOJIOICHUS, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECcca, a TAKKE BBIABUTaTh MPEINOI0KEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTH HHPOPMAIINH, JaHHBIX, HEOOXOAMMBIX IJI OTBETA Ha BOIPOC U IS
pelleHus 3a1a4H;

BEIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  Pa3IMYHBIX  THUIOB, AaHAJIU3UPOBAThH,
CUCTEeMATH3UPOBATh W HMHTEPIPETUPOBATH HMH(POPMAIMIO pPA3IMYHBIX BHJIOB ©  (QOpM
MPEICTaBJICHHUS,

CTPYKTYpUPOBATh HH(POPMAIIHUIO, TPEJICTABIATH €€ B pa3IUYHbBIX (JopMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAIEKHOCT, WHQPOPMAIMM TI0 CAMOCTOSATEIBHO  C(HOPMYITHPOBAHHBIM

KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (DOPMYIHPOBATh CYXJEHHS B COOTBETCTBHU C YCIOBUSMH U LEISIMHU
oO0IIeHus], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTax, 1aBaTh ITOSICHEHUS 110 X0y PEIICHHUS 3a/1a41, KOMMEHTUPOBATh ITOJIy4€HHBIN PE3YJIbTAT;

B X0JIe OOCYXKIEHMsI 3a/aBaTh BOIIPOCHI MO CYHIECTBY 00CYXIaeMOU TeMbl, MpoOJIeMBbl,
pelraeMon 3aJa4y, BBICKA3bIBAaTh WJEH, HALCJICHHBIC HA IIOMCK PEIICHMs, CONOCTAaBIATH CBOU
CYXJIEHUS C CYXKACHUSMH JPYrUX YYaCTHUKOB JMANora, oOHapyKuMBaTh pa3jiMyhe U CXOJICTBO

MIO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;



MPEACTABIIATh PE3YNbTaThl PEIICHHUS 3ala4d, DKCIIEPUMEHTA, HUCCIEIOBAaHUs, IIPOEKTAa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHHS € YIETOM 3aa4 MPE3CHTALUU U OCOOCHHOCTEN

ayJIUTOPUHU.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBAThH
BapUaHThI pElIeHUH ¢ yuéTOM HOBOM HHpOpMaLuu.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa pelleHns MaTeMaTHIeCcKOoM 3a1auu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4Hd, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTaTa IIEJIU U YCIOBUAM, OOBACHITh IPUUMHBI JOCTHXKEHUS
WIA HEJAOCTIKEHHS pe3yJbTaTOB JICATEIILHOCTH, HAaXOIUTh OMIMOKY, JaBaTbh OICHKY
NpPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEIBHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIMBHAYaTbHOW paboThl Mpu
pemeHnr y4eOHBIX 3aJad, MPUHAMATh [EJNb COBMECTHOH JIeSTeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaessiTh BUIBI pabOT, TOTOBAPUBATHCS, 0OCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBbBIE
HITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOO YaCTh pa0OTHI M KOOPAWHUPOBATH CBOH JICHCTBHS C IPYTHMHU
YJIeHAaMH KOMaHJIbl, OIICHWBAaTh KAadeCTBO CBOETO BKJAJa B OOUIMHA TPOMYKT MO KPHUTEPHSIM,

C(I)OpMYJ]I/IpOBaHHBIM Y4aCTHUKaMH B3aHUMOJICHCTBUS.

HHPEAMETHBIE PE3YJIbTATHI

K xonny 10 ky1acca o0yyaromuicss HAyYUuTCs:
e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHITHSIMH CTEPEOMETPHUH MPH PELICHUH 3a7ad U

[IPOBEACHUN MAaTEMAaTUYECKUX PACCYKACHUM;



NPUMEHSTh AKCHOMBI CTEPEOMETPUU H CIEICTBUS U3 HUX TPHU PEIICHUU
TEOMETPUYCCKUX 3a]1a4;

KJIaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TIPSMBIX B IIPOCTPAHCTBE, TUNIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEKIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMOH U IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH TOHATHIMH, CBI3aHHBIMH C MHOTOI'PaHHHKAMU;

CBOOOJTHO PAacCMO3HABAaTh OCHOBHBIC BHJbI MHOTOIPAaHHHMKOB (TIpH3Ma, MUpaMUjA,
MPSIMOYTOJIBHBIN TTapajieenumnes, Kyo);

KJIaccu(pUIUPOBaTh MHOTOTPAHHHUKH, BEIOUPAsi OCHOBAHUS ISl KITACCH(UKAIINHT;
CBOOOJHO ONEPUPOBATH IOHSATUSMH, CBS3aHHBIMH C CCEUYCHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH NApaJJICNIbHOE, IICHTPAJIILHOE U OPTOrOHAILHOE MPOSKTUpOBaHKUE (HUTYD Ha
TUIOCKOCTb, BBITIOJHSATh U300paXKeHHs (PUTYP Ha IJIOCKOCTH;

CTPOUThH CEUYCHHUS MHOTOI'PAaHHHKOB Pa3IMYHBIMU METOJAaMH, BBIMOIHATH (BBIHOCHBIC)
IUIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYP: BUJI CBEPXY, COOKY, CHU3Y;
BBIYUCIIATh  IUIOIMIAJM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (IIpU3Ma, MUPaMUA),
TEOMETPHYECKHX TeJl C MPUMEHEHUEM (POpMYT;

CBOOOZHO OMEpPUPOBATh MOHATUSAMU: CHMMETPUS B TPOCTPAHCTBE, LIEHTP, OCh H
IIOCKOCTh CHMMETPHH, IIEHTP, OCh H IJIOCKOCTh CHMMETPUH (DUTYPHI;

CBOOOJHO OMEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IPOCTPAHCTBE;

BBITIOJHATH IEHCTBUS HaJl BEKTOPAMH,

pemaTe 3aJayd Ha JI0OKA3aTeIbCTBO MAaTEMaTHYEeCKUX OTHOLICHHH M HaXOXXICHHE
FCOMETPHUCCKUX  BEJIMYWH, TIPUMEHSS HW3BECTHBIE METOJBI TPH  PEHICHUH
MaTeMaTHYECKUX 337124 TOBBIIIICHHOTO ¥ BRICOKOTO YPOBHS CIIOHOCTH;

MPUMEHSTH MTPOCTEHIIIHE TPOrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 33]1aY,

U3BJIEKATh, TPEOOPA30BHIBATH U MHTEPIPETHPOBATH HH(POPMAITHIO O TPOCTPAHCTBEHHBIX
TEOMETPHUSCKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKax U PUCYHKAX;

MIPUMEHSTH TTOJTydEeHHBIC 3HAHUS Ha MPAKTUKE: CPABHUBATH M aHAITM3UPOBAThH PEabHBIE
CUTyallid, TPUMEHSATh W3yUYeHHbIE TIOHATHS B TMpoIlecCe TIOUCKA pelleHuUs
MaTeMaTHYeCKu CPOPMYITUPOBAHHON MPOOIIEMBI, MOJICTHPOBATh PEAbHBIC CUTYAIIUU

Ha A3BIKE TCOMETPUH, HCCICAOBATHL IIOCTPOCHHBIC MOJACINM C HCIOJb30BAHUCM



FeOMETPUUECKUX MOHIATHI U TEOpEM, arrapara anreOpsl, pelarh NpakTUYeCKUe 3aJauu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUECKUX BEJIMYUH;
UMETh MPeACTAaBICHUS 00 OCHOBHBIX dTanax pa3BUTHs F€OMETPUH KaK COCTaBHOW 4acTU

dbyHaamMenTa pa3BUTHS TEXHOJIOTHIA.

K xoniy 11 kiaacca o0ydaromuiicst HAyquTCs:

CBOOOJTHO OMEPHUPOBATH MOHATUSMH, CBA3aHHBIMU C IMJIMHAPHYECKOM, KOHUYECKOW U
cepruueckoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTY4EHUS;

OIEpUPOBATh MOHATHUSAMHU, CBA3AHHBIMHU C TEJIaMM BpAIICHMS: LMIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Tella BpameHus (IUIHHIP, KOHYC, cdepa U map) U 0ObIACHATH CIOCOOBI
HOJIy4EHHUs TeJl BPalleHUs;

KJIaccu(puIUpoBaTh B3aUMHOE PACIOI0KEHHUE CPePhl U MIIOCKOCTH;

BBIYUCIISITh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TeNl BPALICHUs, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpAlllEHHs, TEOMETPHUUECKUX Tesl C
npUMEHEHHEM (OopMYII;

CBOOOJIHO OMNEpUPOBATh MOHATUAMH, CBI3aHHBIMU C KOMOMHALMAMU TeJl BPALICHUS U
MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cpepy U OMUCAHHBINA OKOJIO chephl,
cdepa, BlIMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

BBIYUCIISATH COOTHOIICHHUS MEX]y IUIOMIAIMK MTOBEPXHOCTEH U 00bEMaMH MOJAOOHBIX
TeJI;

n300paxaTh H3ydyaeMble (DUTYpBl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB IIPOCTBIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUSI TEI
BpalllCHUS;

U3BJIEKATh, HHTEPIIPETUPOBATH U IPEOOPA30BHIBATH MHPOPMAIUIO O TPOCTPAHCTBEHHBIX
reoMeTpruecKuX (purypax, npecTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX;

CBOOOHO ONEpPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHSATH ONEPallMK HaJl BEKTOPaMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cucTeMe KOOPAMHAT;

pelmare TIeOMETPUYECKHE 3aJaud Ha BBIUMCIEHHE YIVIOB MEXAY MPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIIEHUE PACCTOSHUM OT TOYKH JI0 IIJIOCKOCTH, B IIEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOAA NP PELICHUH;

CBOOOJHO ONEPUPOBATH MOHATUSMU, CBSI3aHHBIMU C IBU’KEHHEM B ITPOCTPAHCTBE, 3HATH

CBOMCTBA JIBUKCHUM;



® BBHINOJHATH HM300pKEHUS MHOTOIPAHHMKOB W TeN BpAIICHUS NpPU HapalieIbHOM
IIEPEHOCE, LIEHTPAJIBHON CUMMETPHUH, 3€PKaIbHON CUMMETPHH, IIPH IIOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00US;

® CTPOMTbH CEUEHHSI MHOTOIPAaHHUKOB U T€JI BPAILEHHs: CeYEeHUs IMINHPA (MapajuleIbHO
U IEPIEHAMKYIISIPHO OCH), CEYEHMsI KOHYca (apaJuleIbHble OCHOBAHUIO U IIPOXOSIINE
yepes3 BEPIINHY), CEYEHUsI 11apa;

® CIIOJIb30BaTh METOJbI ITOCTPOECHMSI CEUEHMI: METOJ CJIEAO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MIIOCKOCTH;

®  JI0Ka3bIBaTh T€OMETPUUECKHUE YTBEPKICHUS;

® [IpUMEHATh TIEOMETpUYECKHe (aKThl I PpEUIeHHs CTEPEOMETPUUYECKHUX 3ajad,
IIPEIIoJIaratoliuX HECKOJIbKO LIaroB PELeHUs], €ClIM yCJIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMe;

e pemarh 3aJayd Ha JI0Ka3aTEIbCTBO MATEMaTHYECKMX OTHOLICHUM M HaXO0KICHHE
FEOMETPUUYECKUX BEJINYUH;

® [IPUMEHATh IPOrPaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE CUCTEMBI IIPU
pEILIEHUU CTEPEOMETPUUECKHX 3a/1a4;

® [IpUMEHATh IIOJYYEHHBbIE 3HAHMS Ha IIPAaKTUKE: CpPaBHUBATh, AHAIU3UPOBATh W
OLICHMBATh peajbHbIE CUTYallH, IPUMEHATh U3yUCHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IOMCKA pELIeHUs MaTeMaTH4ecKu Cc(pOpMyIUpOBaHHON MpoOIEMBI,
MOJIEJMPOBATh pealbHbIE CUTYaI[MH HA S3bIKE F€OMETPHUH, UCCIIE0BATh TOCTPOCHHbIE
MOJIENIN C UCMOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH U TEOpeM, ammapara aiareopsl,
pelaTh NPaKTUYECKHUE 3aJa4H, CBA3AHHBIE C HAXOKICHUEM M€OMETPUUECKHUX BEIIUYNH;

® UMETbh IPEJCTaBICHNUs 00 OCHOBHBIX 3Talax pa3BUTHsI T€OMETPUH KaK COCTAaBHOM 4acTH

byHaaMeHTa pa3BUTHS TEXHOJIOTUH.

INOYPOYHOE IINTAHUPOBAHHUE

Pabouas mporpamma cocTaBieHa ¢ YdeToM pabodell mporpaMMbl BOCIUTAHUS.
KiroueBbIMH BOCIMTATENBbHBIMU 3a/1a4aMH SBIISIOTCS:

1. YcraHoBieHHE MOBEPUTEIBHBIX OTHOUICHUM MEXIy y4YuUTeled M ero yuyeHUKaMu,
CIOCOOCTBYIOLIUX MO3UTUBHOMY BOCIIPUATHIO 00y4arOUIMMUCS TpeOOBaHUN U MPOCHO yUHUTEI,
NPUBJICYEHUIO WX BHHMMAaHHUA K OOCyXJaeMol Ha ypoke HHGOpMalluu, aKTUBU3ALUA HX

MMO3HaBaTCILHOU ACATCIIbHOCTH.



2. Hcnonb3oBaHWE BOCHUTATEIBHBIX BO3MOXKHOCTEH CONEpkKaHHUsl Y4eOHOTro IpeaMeTa
qepe3 ACMOHCTpAlIWIO ACTAM HNPHUMCPOB OTBETCTBCHHOI'O I'PAXXJIAHCKOT'O IOBCACHUS, ITPOABIICHUA
4eJI0BEKOIIO0US ¥ TOOPOCEPACYHOCTH, Yepe3 MOA00P COOTBETCTBYIOMINX YIIPAXKHEHUH.

3. IlpumeHeHue Ha YpOKe UHTEPAaKTUBHBIX (opM pabOThl  OOyYarOUIMXCS:
MHTEJJIEKTYaJIbHBIX UTP, TPYNIOBON pabOTHI MM pabOThI B Mapax, KOTOpPbIE y4aT MIKOJIHHUKOB
KOMaHJAHONH paboTe W B3aMMOJCHCTBHIO C IPYTMMH JE€TbMHU; CTUMYJIUPYIOT MMO3HABATEIHHYIO
MOTHUBAIIUIO ITIKOJBHUKOB.

4. [TpuBneyeHre BHUMaHUs IIKOJHHUKOB K LIEGHHOCTHOMY aCHEKTy M3Y4aeMbIX Ha YpOKe
SBJICHUH, OpraHu3alys X paboThl ¢ MOTy4aeMOi Ha ypOKe COLMaIbHO 3HAYUMOM nHpopmanmen
— HWHHUIOUHUPOBAHUC €€ O6CY)KII€HI/IH, BBbICKA3bIBaHUA O6y‘-IaIOHII/IMI/ICH CBOCI0O MHECHUA IIO €€
MOBO/TY, BEIPa0OTKA CBOETO K HEH OTHOIIICHUSI.

5. IloOyxeHue MKOJILHUKOB COOMIOAATh Ha YPOKE OOLIETPUHSATHIE HOPMBI TIOBEICHUS,
mpaBwiia OOIIEHUST CO CTapmiuMu (MeAarorudyeckuMu pabOTHHUKAMU) U CBEPCTHHKAMU

(Y4eHHMKaMM ), TPUHLUIIBI Y4eOHOM TUCIUIUIMHBI U CAMOOPTraHU3aLINH.

10 KJIACC

Ne

n/n

HaumenoBanue pa3aesioB M TeM IPOrpaMMBbl KoanuecrBo

yacoB

1. BBegenue B crepeoMerpuio (21 4)

1. OcHoOBHbIE MpaBUIIa U300pAKEHNS HA PUCYHKE TIIOCKOCTH, MapajlieIbHbIX 1
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

2. [TonsiTus cTepeoMeTpun: TOUKa, MpsiMasi, MI0CKOCTh, IPOCTPAHCTBO. 1
OcHoBHbIE MpaBUIIa N300paKEHNUS HAa PUCYHKE TITIOCKOCTH, MapajlIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

3. [TonsTHs: mepecekaronyecs MIOCKOCTH, IepeceKaronuecs npsamas u 1
IUIOCKOCTB; TIOIYIPOCTPAHCTBO

4. ITonsaTHs: nepecekaronecs MIOCKOCTH, IIEPECEKaoIuecs npsaMas u 1
IUIOCKOCTB; TIOIYIPOCTPAHCTBO

5. MHororpaHHuKy, U300pa’keHUe MPOCTEUIINX TPOCTPAHCTBEHHBIX (HUTyp, 1

HECYIIECTBYIOINUX 00HEKTOB




MHororpaHHuKH, ©300paKeHNE MPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYD,

HECYIIECTBYIOIINUX 00HEKTOB

7. AKCHOMBI CTEPEOMETPUH U NEPBBIE CIAESACTBUS U3 HUX

8. AKCHOMBI CTEPEOMETPUH U NEPBBIE CIAECACTBUS U3 HUX

0. AKCHOMBI CTEPEOMETPHH U TIEpPBBIE clieACTBUS U3 HUX. CIocOOBI 3a1aHus
IPSIMBIX U IJIOCKOCTEN B mpocTpaHncTBe. O003HaYeHUs NPSAMBIX U
IIJIOCKOCTEN

10. N300pakeHne ceueHuil mupaMupl, Kyoa u IpU3Mbl, KOTOPbIE TPOXOIST
yepe3 ux péopa. M300paxkenue nepecedeHrs MoIyICHHBIX TIOCKOCTEH.
PackpaimBanue NOCTPOEHHBIX CEYCHUH Pa3HbIMM LIBETAMU

11. N300pakenue ceueHuil nmupaMupl, Kyoa U Ipu3Mbl, KOTOPbIE IPOXOIST
gyepe3 ux péopa. M300paxkeHune nepecedeHrst NOMyICHHBIX TIOCKOCTEH.
PackpammBanre NOCTPOCHHBIX CEYCHUI PA3HBIMH [[BETAMHU

12. N300pakeHnue ceueHuil nmupaMupl, Kyoa u Ipu3Mbl, KOTOPbIE IPOXOIST
yepe3 ux péopa. M3o0paxeHue nepecedeHrs NOIYYEHHBIX INIOCKOCTEH.
PackpammBanne NOCTPOCHHBIX CEYCHUI Pa3HBIMH [[BETAMHU

13. N300pakenune ceueHuil nmupaMupl, Kyoa u Ipu3Mbl, KOTOPbIE IPOXOIST
yepe3 ux péopa. M3o0paxkeHue nepecedeHrs NOIYyYEHHBIX MIIOCKOCTEH.
PackpamBanre NOCTPOCHHBIX CEYCHUI Pa3HBIMH [[BETAMHU

14. Merton cnenoB 1uisi TOCTPOCHUST CEYEHHI

15. Mertona cnenoB i HocTpoeHus ceueHnit. CBOMCTBA mepeceueHi MpsiIMbIX U
IIJIOCKOCTEN

16. Meton crenoB Juist mocTpoeHus ceueHuil. CBoicTBa nepeceueHuil NpsSMbIX U
IIJIOCKOCTEN

17. ITocTpoenue ceuenuii B mupamue, Kyoe o TpéM ToukaMm Ha pEopax.
Co3nanne BBIHOCHBIX YEPTEKEN U 3aIIUCh 11aroB MOCTPOEHNUS

18. [TocTpoenue ceuenunii B mupamue, Kyoe 1mo TpéM ToukaM Ha pEdpax.
Co3aHue BBIHOCHBIX YepTeXel U 3alKcCh I1aroB MOCTPOCHHUS

19. IToBTropenue miuanuMeTpuu: Teopema o MPOMOPIIMOHAIBHBIX OTPE3Kax.
[TogoOue TpeyroJbHUKOB

20. IToBropenue niuanumeTpuu: Teopema Menenas. PacueTsl B ceueHUsIX Ha
BBIHOCHBIX YepTekax. Mcropus pa3BUTHS TNIAHUMETPUU U CTEPEOMETPUU

21. KonTponbnas pabota "Akcuomsl crepeomerpun. Cedenus"

2. BzanMHoe pacmnoJio:keHne NpsiMmbIX B mpocTpancTie (6 4)




22,

B3aumHoe pacnonoxeHue NpsmMbIX B IpocTpaHcTBe. CKpeIBarOIUEcs
npsimblie. [Ipru3Haku ckpemuBaromuxcs npsameix. [lapannensable npsMble B

MIPOCTPAHCTBE

23.

Teopema o cynieCTBOBaHMH U €AMHCTBEHHOCTH IIPSIMOM ITapaJUIEIbHON
JAHHOM NPSMOH, IIPOXOASILEH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIeXkKAIeH Ha
JAHHOM NpsAMOH. JlemMa 0 nepecedyeHnu napajuiebHbIX IPSAMBIX

IIJIOCKOCTBIO

24,

[TapanminensHOCTh TpeX NpsIMBIX. Teopema 0 TPEX mapaieabHbIX MPSMBIX.

Teopema 0 CKpeIMBarOIKUXCS IPSIMBIX

25.

HapannenLHoe IMPOCKTUPOBAHHUC. OcCHOBHBIE CBOICTBa ImapajajicibHOro

npoektupoBanus. 300paxkeHne pa3HbIX GUTyp B mapaieIbHON IPOSKIUU

26.

LentpanbHast mpoeKIus. YTOJ C COHANPABIEHHBIMU CTOPOHAMU. YTOJ

MEXIy NPSMBIMU

217.

33,[[3.‘11/1 Ha I0Ka3aTCJIbCTBO U UCCIICJOBAHUC, CBA3aHHBIC C PACIIOJIOKCHUCM

IPpsAMBIX B ITIPOCTPAHCTBE

3. ITapajuieIbHOCTH NPSIMBIX M IUIOCKOCTEH B mpocTpaHcTBe (8 4)

28. [TonsTHS: MapanIenbHOCTh MPSAMON U IJIOCKOCTHU B MpocTpaHcTBe. [Ipu3nak
MapaJuIeIbHOCTH MPSIMOU U TNIOCKOCTH. CBOWCTBA NapajuIeIbHOCTH MIPSIMON
1 TUIOCKOCTH

29. I'eomeTprueckue 3a7aun Ha BRIYUCIEHUE U JI0KAa3aTEIbCTBO, CBA3aHHBIE C
MapaJUIEIbHOCTHIO NMPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE

30. IlocTpoenue ceueHus, MPOXOIALIETO YEPE3 TaHHYIO MPSMYIO Ha YEPTEKE U
MapaIeIbHOTO IPYroi npsamoil. Pacuér oTHomeHni

31. [TapannenpHas npoekLys, IPUMEHEHHUE ISl IOCTPOEHUS ceueHui Kyda u
napajuienenunena. CBolcTBa napajuienenuIena u Npu3Mbl

32. [TapamnensHblie uiockocTr. [Ipu3HaKK napaIeNbHOCTH IBYX IUIOCKOCTEN

33. Teopema o mapaIeTbHOCTH ¥ €IMHCTBEHHOCTH TUIOCKOCTH, TTPOXOIATICH
4yepe3 TOUKY, HE IPUHAAIEKALYIO TaHHOM INIOCKOCTHU U CIIEACTBUS U3 HEE

34, CaolicTBa napaienbHbIX INIOCKOCTEN: O MapaJljIeIbBHOCTH MPSMBIX
IIepECEUECHUS IIPH NIEPECEUEHUH ABYX MapaJUIEIbHBIX IIJIOCKOCTEN TPEThen

35. CBoiicTBa mapanenbHbIX MJIOCKOCTEN: 00 OTpe3Kax MapauieIbHbIX MPSIMBbIX,

3aKJII0UYEHHBIX MCKAY NMapajlyICJIbHBIMHA INIOCKOCTSAMMU; O IIEPECCCUCHUN

MPSIMOM C IBYMsI MAPaJUIEIbHBIMHU IIJIOCKOCTSIMU

4. llepneHAMKYJISPHOCTH NPAMBIX U IJIOCKOCTEH B MPOCTPaHCcTBeE (25 v)




36. IToBropenue: Teopema [Tugaropa Ha rmockoctTu 1

37. [ToBTOpEHME: TPUTOHOMETPUS NIPSAMOYTOJIBHOIO TPEYTOJIbHUKA 1

38. CgoiicTBa Ky0a U MPSIMOYTOJIBHOTO MapasuIeIeIuIe /1a 1

39. Brruncnenue UIMH OTPE3KOB B Ky0Oe U MPSMOYTOJIBLHOM MapalijiesieUIe e 1

40. [lepneHUKyYIAPHOCTD NPSAMOM U TUI0CKOCTH. IIpu3Hak 1
NEePIEHAUKYJIIPHOCTH MIPSIMOI U IJIOCKOCTH

41. [TepnenuKyIAPHOCT MPSAMOK U TUI0CKOCTH. [Ipu3Hak 1
NEPIEHAUKYIISIPHOCTH MPSIMOI U TIIOCKOCTH

42. Teopema o cyiiecTBOBaHUU M €JUHCTBEHHOCTH MIPSIMOIL, TPOXOAsIIel yepe3 1
TOUKY NPOCTPAHCTBA U NEPHEHIUKYIAPHON K IJIOCKOCTH

43. [TockocT 1 MepIeHANKYIAPHBIE UM TIPSMbIE B MHOTOTpaHHUKaX 1

44, [ImoCcKOCTH M EPIEHANUKYIISIPHBIE UM NIPSMbIE B MHOIOTPaHHUKAX 1

45. [lepnienaukynsp u HakinoHHas. [locTpoeHne nepneHuKyspa U3 TOYKU Ha 1
IPSIMYIO

46. [Nepnienaukynsap u HaknoHHas. [locTpoeHne nepneHuKyasIpa U3 TOYKH Ha 1
IPSIMYIO

47. Teopema o Tpéx nepneHaAuKyIsIpax (mpsmas U oOpaTHas) 1

48. Teopema o Tpéx nepneHAuKyIsipax (Mmpsimast 1 oopaTHasi) 1

49. VYroa Mexay CKpeIUBAOIIUMHUCA TPSIMBIMU 1

50. ITouck neprneHANKYJISIPHBIX MPSIMBIX C TOMOIIBIO MEPIEHANKYISIPHBIX 1
IIJIOCKOCTEN

ol. OpToroHanbHOE IPOEKTUPOBAHUE 1

52. ITocTpoenue ceueHuit kyda, IpU3Mbl, IPABUIBHOM MUPAMUIBI C TOMOILBIO 1
OPTOrOHAJILHOW MPOEKINU

53. [Toctpoenue ceuennii Kyoa, MpU3MbI, IPaBUIIbHON MUPAMUIbI C TOMOILBIO 1
OPTOrOHAJILHOW MPOEKINU

54, CummeTpus B IPOCTPAHCTBE OTHOCUTENIBHO MJI0CKOCTHU. [lmockocTu 1
CHMMETpPUN B MHOTOTPAaHHHUKAX

95. [Ipu3Hak nepneHANKYJIIPHOCTH IPSIMOM U IIIOCKOCTH KaK CIIEJCTBUE 1
CUMMETpPUU

56. [IpaBuibHBIE MHOTOTPaHHHUKHU. Pac4€T pacCTOSITHUN OT TOYKHU J0 INTIOCKOCTH 1

o7. [IpaBuibHBIE MHOTOTPaHHUKHU. Pac4€T pacCTOSIHUIM OT TOYKH 10 IITIOCKOCTH 1

58. CriocoObl OIYCTHTD NEPIIEHANKYIISAPBI: CAMMETpPHUS, CIIBUT TOUKHU IO 1

MapajuIeIbHON IIPSIMOU




59. CaBur no HenapauienbHON IpSIMOM, U3MEHEHUE PACCTOSTHUI 1

60. KonrtponsHas padora "B3anMHoe pacionokeHue MpsIMbIX U IMJIOCKOCTEH B 1
npoctpaHcTae"

5. ¥Yrabl u paccrosinus (15 4)

61. [ToBTOpEHME: Yroa MexAy NpsIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B 1
IIPOU3BOJILHOM TPEYroJbHHUKE, TEOPEMa KOCUHYCOB

62. IToBTOpEHUE: yroy MeXAy CKPELIMBAOIUMUCS MIPSIMBIMU B IPOCTPAHCTBE 1

63. I'eomeTprueckue METObI BBIYUCICHUS YIJIa MEXY NPSMBIMU B 1
MHOTOTpaHHUKAX

64. JIByrpaHHblii yros. CBOMCTBO JMHEHHBIX YIJIOB JBYIPAHHOIO yIiia 1

65. [lepnennukynspHeie m10ckocTy. CBOMCTBA B3aUMHO MEPIEHIUKYIISIPHBIX 1
IIJIOCKOCTEN

66. [Ipu3HaK neprneHaAuKyIIpHOCTH IJIOCKOCTEH; TeopemMa O MpsMon 1
NepeceyeHus IByX MIIOCKOCTEeH NEepIeHAUKYIAPHBIX TPEThEH MI0CKOCTH

67. [IpsimoyronbHbIN Napasuienenunes; Kyo; u3MepeHus, CBOMCcTBa 1
MPSIMOYTOJIBHOTO NIapajulesenuneia

68. Teopema o nuaroHanu NpsIMOYroJbHOI'O Napajljiesienunea U cieCTBUE U3 1
HEeE

69. [ToBTOpEHME: CKPEUTUBAIONITUECS MPSAMBIC, TAPAJUISITBHBIC TIIOCKOCTH B 1
CTaHJIapTHBIX MHOTOI'PaHHUKAX

70. ITapa napayiesnbHbIX IIOCKOCTEW Ha CKPEIIMBAIOIINXCS MPSMBIX, 1
paccTosiHuE MEXy CKPEUIUBAIOLUIUMHUCS MPSMBIMU B IPOCTHIX CUTYaLIUAX

71. PaccTosiHME OT TOYKH 10 INIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 MIIOCKOCTH 1

72. Brruncnenue pacCTOSHNUN MEXY CKPELIUBAIOLIIMMHUCS MPSMBIMU C 1
MTOMOLUIBIO NEPIEHIUKYISIPHON MIIOCKOCTH

73. TpéxrpaHHblid yroy, HEpaBeHCTBA JIJIsl TPEXTPaHHBIX yriioB. Teopema 1
[Tudaropa, TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO yTJia

74, DneMeHTHl chpepruuecKoil reOMeTprH: reo/Ie3NUecKue JTMHUN Ha 3emiie 1

75. KonTponbnas padora "Yrisl u paccrossHus" 1

6. MuororpanHuku (7 4)

76. Cucremaru3zanus 3HaHUM "MHOTOrpaHHUK U €r0 3JIEMEHTHI" 1

77. [Inpamna. Buael nupamun. [IpaBunpHas nupamuia 1

78. IIpusma. IIpsamas u HaknoHHas npusmel. [IpaBunbHasd npusma 1

79. [Ipsimoit mapasuienenunesn, NPSMOYTOJIbHBINA apajieNenumne]], Kyo 1




80. Brinyxiible MHOrOrpanHuku. Teopema Dinepa 1
81. Brinyxiibie MHOrorpanHuku. Teopema Oitnepa. [IpaBunbHble 1 1
MOJTYTIPABHIIbHBIE MHOTOTPAHHUKHU

82. Kontponbhas padota "MHororpaHHuku"” 1
7. Bextopbl B npocTpancTie (11 4)

83. [ToHsATHE BEKTOPA HA IJIOCKOCTH U B IIPOCTPAHCTBE 1
84. CyMMa 1 pa3HOCTh BEKTOPOB 1
85. [TpaBwiio mapannenenumena 1
86. YMHOXEHHE BEKTOpa Ha YHCIIO 1
87. Pasnoxxenue BekTopa 1o 6azucy Tpéx BEKTOPOB, HE JIEKAIIUX B OJTHOM 1

TUIOCKOCTH

88. CkanspHoe Mpou3BeICHUE 1
89. Beruuciienue yria Mex.y BEKTOpaMH B IPOCTPAHCTBE 1
90. [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
91. [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
92. [Ipocreiimme 3aga4u ¢ BEKTOpAMH 1
93. [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
8. [loBTOpEeHuUe, 00001IeHNE U cUcTeMATH3aNUsl 3HAHUH (9 Y)

94. O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1
95. O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
96. O06o0mieHne 1 cucTeMaTu3aIus 3HaHUH 1
97. O00011IeHIE U CUCTEMATH3aIU 3HAHUI 1
98. Hrorosas KoHTpoOJIbHAS paboTa 1
99. AHamM3 KOHTPOJIBHON paboTHI 1
100. | Peseps 1
101. | Peseps 1
102. | Peseps 1




11 KUIIACC

Ne HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Kosn4yecTBo
n/n 4yacoB
1. Ananutuyeckas reomerpus (15 u)
1 [ToBTOopenue Tembl "KooparHaTel BEKTOpa Ha MIIOCKOCTH U B MPOCTpPaHCTBE" 1
2 [ToBTOpenue Tems! "CkansgpHoe IpOU3BEAECHUE BEKTOPOB" 1
3 [ToBTOpEeHUE TeMbI "BbruncieHue yria Mex,1y BEKTOpaMu B IIPOCTpaHCTBE" 1
4 [ToBTOpenue TeMbl "YpaBHEHHE TPSIMOM, TPOXOIAILECH Yepe3 ABE TOUKH" 1
5} YpaBHEHHE IOCKOCTH, HOpMaJlb, YPABHEHHUE INIOCKOCTH B OTPE3KaX 1
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, YPABHEHHUE INIOCKOCTH B OTPE3KaX 1
7 BekropHoe npousBeeHne 1
8 JInneliHbIe HEPABEHCTBA, JINHEWHOE IIPOrpaMMHUPOBaHUE 1
9 JInneliHbIe HEPABEHCTBA, JINHEWHOE IIPOrpaMMHUPOBaHUE 1
10 AHanuTUYecKre METObI pacuéTa yriia MeX.y NPsSMbIMA B MHOTOTPaHHUKAX 1
1 AHanuTuyeckue METO/Ibl pacuéTa yriia Mex,]y IJIOCKOCTSMHU B 1
MHOTOTpaHHUKAX
12 dopMya pacCTOSTHUSA OT TOYKH JI0 INIOCKOCTH B KOOpAMHATAX 1
13 HaxoxaeHne paccTosHUI OT TOYKH /10 TUIOCKOCTH B Ky0Oe 1
14 Haxoxnenne paccTossHUM OT TOYKHU J0 TJIOCKOCTH B MPAaBUILHON MTUPAMHUJIE 1
15 KontponbHas pabora "AHanutuueckas reomerpus” 1
2. [loBTOpeHue, 00001IeHNe U cucTeMaTu3anus 3Hanui (15 4)
16 CeueHusi MHOTOIPaHHUKOB: CTaHAapTHbIE MHOTOTPaHHUKHU 1
17 CeueHurst MHOTOTPAaHHUKOB: METOJ] CJIEJIOB 1
18 CeueHurst MHOTOTPAHHUKOB: CTAH/IAPTHBIE MNIOCKOCTH, IEPECEUEHUS MPSAMbBIX 1
U IIJIOCKOCTEMN
19 [TapamtenpHbIe NPSIMBIE U IIJIOCKOCTH: APAIJIEbHBIE CEYEHUS 1
20 [TapannenpHble NpsIMbIE U MIJIOCKOCTH: PACYET OTHOLIEHUM 1
”1 [TapanienpHble MpsIMbIE U TUIOCKOCTH: YTJIbl MEXKAY CKPEIUBAIOLIUMUCS 1
MPSIMBIMA
2 [lepnenqukynsipHble TPSIMbIE U TNIOCKOCTHU: CTAaHJAPTHBIE Apbl 1

NECPpUCHAUKYIIAPHBIX IIOCKOCTEH 1 MMpAMbIX, CHUMMCTPHUU MHOT'OI'PAaHHUKOB




IlepneHquKynspHBIE IPSMBIE U INIOCKOCTU: TEOpPEMaA O TPEX

2 MEPICHIUKYIIApaxX

Y [leprnieHIuKyNspHBIE MPSIMBIE U TUIOCKOCTH: BHIYUCICHUS IJIUH B
MHOTOTpaHHUKAX

- [ToBTOpEHME: MIOIMIAN MHOTOYTOJILHUKOB, (DOPMYJIIBI IS TUIOIIAJICH,
COOOpaKeHHsI TOA00MS

26 [ToBTOpEHME: IO MHOTOYTOJIbHUKOB, (DOPMYJIBI 7S TUIOIIAJEH,
COOOpaKeHHsI TOA00MS

97 [ToBTOpEHME: MIOIMIAN MHOTOYTOJILHUKOB, (DOPMYJIIBI IS TUIOIIAJIEH,
COOOpaKEeHHS TIOI00MS

- [Tnomaau ceyeHnii MHOTOTPAaHHUKOB: TIOIIAIN IIOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpakeHus MoAo0us

29 [lmomaau ceyeHnii MHOTOTPaHHUKOB: TUIOIIAM ITOBEPXHOCTEN, pa3pe3anust
Ha 9aCTH, COOOpaKeHUs MOA00Hs

30 KonTponbhas padota "[loBTOpeHNE: MHOIOIPaHHUKH, CEYEHUS

MHOTOTpaHHUKOB"

3. O0bém mHororpannmnka (17 4)

31 O06BeéM Tena. O0BEM MPSIMOYTOJABHOTO Mapauieenuneaa

32 3amaun 00 yABOCHHH Ky0a, 0 KBaJpaType Kyda; 0 TPUCEKIIUN yIiia

23 CrepeoMeTpHuyecKHe 3aauu, CBI3aHHbIE C 00bEMOM MPSIMOYTOJIBHOTO
napaesenumnena

2 [TpuknaaHble 33129, CBSI3aHHBIE C BBIYHCICHHEM 00bEMa PSIMOYTOIBHOTO
napaiesienuea

35 O0BEM npsiMOit TPU3MBI

36 CrepeoMeTpHuyecKHe 3aJauu, CBSI3aHHbIE C BBIYMCICHHEM 00BbEMOB MPSIMO
TIPU3MBI

37 [IpuknaaHble 3aa4u, CBA3aHHbBIE C 00bEMOM IMPSIMOM MPU3MBI

28 Brrunciienue 06EMOB Tell € TOMOIIBIO ONPEAEIEHHOTO UHTETpaia.
O0bEM HAKJIOHHOM MPU3MBI

39 Brrunciienue 06EMOB Tell C TOMOIIBIO ONPEAEIEHHOTO UHTETpaia.
O0BEM TUpaMUTIBI

40 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB MUPAMUL ¢ OOIIUM

yriom




dopmyna 00béma mupamubl. OTHOIIEHHE 00HEMOB MTUPAMHU/L C OOIIIUM

41 1
yrioM
42 CrepeomeTpruuecKkue 3aa4u, CBI3aHHbIC ¢ 00bEMaMK HAKJIOHHOW MTPU3MBI 1
43 CrepeomeTpHrUecKHe 3aa4H, CBI3aHHBIC C 00BbEMaMU MUPAMU/TBI 1
" [Tpuknaaneie 3agaun o Teme "OO0bEMBI Ten", CBA3aHHBIE C 00BEMOM 1
HAKJIOHHOM MPU3MBbI
[Ipuknagueie 3agaun o Teme "OO0BEMEBI TeN", CBA3aHHBIE ¢ 00BEMOM
45 1
MU PAMH/TBI
46 [Tpumenenne 00bEMOB. Brruncienne paccTosIHUS 1O TUIOCKOCTH 1
47 KonTponbnas pabota "O6bEM MHOTOTpaHHUKA" 1
4. Tena Bpamenus (24 1)
Hunuaapudeckas HOBEPXHOCTh, 00pa3yolie HHIHHIPUICCKON
48 1
MMOBEPXHOCTHU
49 Hwmmnap. [psmont kpyrosou nunueAp. [nomans noBepxHoCTH HWIMHAPA 1
50 Konnueckas moBepxHOCTh, 00pa3yrolue KoHnueckon nmosepxHoctu. Konyc 1
51 Ceuenne KOHycCa MJIOCKOCTHIO, MapaljIeIbHOM MII0OCKOCTH OCHOBAHUS 1
52 Yceuénnsblil konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1
53 [Tnomanp 60K0BOM MOBEPXHOCTH U MOJTHON OBEPXHOCTH KOHYCa 1
54 [Tnomaaps 60KOBOM MOBEPXHOCTHU U MOJTHON MOBEPXHOCTH KOHYCa 1
- CrepeoMeTpuyecKre 3aJa4i Ha 10Ka3aTeIbCTBO U BBIUMCIICHHE, 1
MOCTPOSHUEM CEUSHHH IMIINHApA, KOHyCca
- CrepeoMeTpuuecKre 3a7]a4i Ha 10Ka3aTeIbCTBO U BBIUMCIICHHE, 1
MMOCTPOCHHUEM CEUYECHUH IIUINHIPA, KOHYCa
S7 [IpuknanHble 3a1a4u, CBSI3aHHBIE C LIMJIMHIPOM 1
58 [IpukitagHele 3a1a4n, CBSI3aHHBIE C LIWIMHIPOM 1
59 Ccdepa u map 1
50 [epeceuenne cdepsl 1 mapa ¢ IockocThio. Kacanue mapa u chepbl 1
TUTOCKOCTRIO. But n m300pakeHue mapa
61 Ilepeceuenue cepsl 1 mapa ¢ mwiockocThio. Kacanue mapa u chepsl 1
IUIOCKOCTBIO. By u n3o0paxenue mapa
62 VYpaeraenue chepsl. [Lromans cheps u e€ qacten 1
63 Cummerpus chepsl u mapa 1
64 CrepeoMeTpuuecKre 3aJ]a91 Ha JI0KA3aTeIbCTBO U BBIUMCIICHHUE, CBSI3aHHBIE 1

co cepoit u mapoM, IOCTPOSHUEM WX CEUCHHUM TTIOCKOCTHIO




CTepGOMeTpI/I‘IeCKHe 3a4a4M Ha JOKa3aTCIIbCTBO U BhIYUCICHUC, CBA3aHHBIC

° co cepoii u mapom, TOCTPOSHHUEM UX CEUECHHH TIOCKOCTHIO !

66 [Ipuknagueie 3a1a4n, CBsI3aHHBIE CO chepoit U Imapom 1

67 [ToBTOpEHME: OKPYKHOCTH HA IUIOCKOCTH, BBIYUCICHHS B OKPY>KHOCTH, 1
CTaHJIapTHBIE TIO00US

68 Paznuunple KOMOMHAIIMY TET BPAIICHUS] © MHOTOTPAaHHUKOB 1

69 3amauu 1o Teme "Tena 1 TOBEPXHOCTH BpalieHus" 1

70 3anaun o Teme "Tena U MOBEPXHOCTH BpalleHUs" 1

71 KontponbHas padota "Tena 1 moBEepXHOCTH BpamieHus " 1

5. [lomaau MOBepPXHOCTH U 00bEMBI KPYIJIBIX TeJ (9 )

72 O6beém mumHapa. Teopema 06 00bEME MPAMOTO HHJIUHIPA 1
Brruncnenme 00bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOrO HHTerpaa.

73 1
O0BEéM KoHyca

74 [Tnomanu 60KOBOM U MOTHOM MOBEPXHOCTU KOHYCA 1
CrepeoMeTpHuyecKre 3aauu, CBI3aHHbIEC C BBIYMCICHHEM 00bEMOB

75 1
UWIMH]Ipa, KOHYCa

76 [Tpuknagueie 3agaun 1mo Teme "OOBEMBI M TUIONIAAN TTOBEPXHOCTEH Te" 1
O065bEM mapa u mapoBoro cekropa. Teopema 00 06béme mapa. [Lnomans

77 cdepsl. CTepeomMeTprudecKue 3a7auu, CBI3aHHbIE C BEIUMCICHHEM 00bEMOB 1
11apa, 1apoBOro CErMeHTa U IIapoBOTO CEKTOpa
[Ipuknanueie 3anaun no teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM IIApa U

78 momaasio chepbl. COOTHOIIEHUS MEXKTY TUIOIIAISIMU TIOBEPXHOCTEH 1 1
00bEMaMU MOT00HBIX TET
ITonoGHbIe Tena B mpocTpaHcTBe. M3MeHeHne o6bEma rpu 1nogoouu.

79 CrepeomeTpuuecKkue 3aa4u, CBsI3aHHBIE C BEIYUCICHUEM 00BEMOB TeIl U 1
IJTIONIaZeH TOBEPXHOCTEN

80 KonrtponbHas padora "[110111a111 MOBEPXHOCTH U 0O0BEMBI KPYTJIBIX TE" 1

6. IBu:kenus (5 4)

81 JiBuxenus npoctpancTa. OtoOpaskeHus. J|BU>KeHus: U paBeHCTBO QUTYP. 1
OOm1me cBoiicTBa IBUKEHUN

- Bunbl nBrKeHMIT: MapaiienbHbIi epeHoc, IEHTpaTbHAsT CHMMETPHSI, 1
3epKaJIbHasi CAHMMETPHSI, IIOBOPOT BOKPYT MPSIMOU

83 [IpeoOpaszoBanus nogobus. [psamas u chepa Ditnepa 1

84 I'eomerpuyeckue 3a1a4n Ha IPUMEHEHUE JBUKEHUS 1




85

KonrtponsHas padora "Bekropsl B mpocTpaHcTse"

7. IloBTOpEeHune, 00001IeHNe M CHCTeMaTH3alus 3HaHU M, pe3epBHbIe YpokHu (17 1)

O6o6maromiee moropenue 11 moHaTuit u MeToa0B Kypca reomerpun 10-11

86 KJIaCCOB, cucTeMaTu3anus 3Hanuil: "[lapaienbHOCTh MPSMBIX U TIOCKOCTEN
B IIpocTpaHcTBe"”

O6o6maromee moropenue 11 moHaTuit u MeToa0B Kypca reomerpun 10-11

87
KJIaCCOB, CUCTeMaTHh3alus 3HaHuii: "BekTopsl B nmpocTpancTse"

88 Ob6o6maromee nosropenue 11 mousaTuit u MeToaoB Kypca reomerpun 10-11
KJIACCOB, cUCTeMaTH3aus 3HaHuil: "BekTopsl B mpocTpancTae”
O6o6maromee nopropenue 11 nonsruii u MmetonoB kypca reomerpun 10-11

89
KJIACCOB, cUcTemMaru3aius 3Hanuii: "OobeM MHOTOrpaHHuKa"

90 O6o61matomiee nopropenue 11 nonsruii u meronos kypca reomerpun 10-11
KJIaCCOB, cucTemMarusanus 3Hanuil: "OobeM MHOrorpaHHuka"
O6o6maromree nopropenue 11 nonsrtuii u MmetoaoB kypca reomerpun 10-11

91 KJIaCCOB, cucTemarusanus 3Hanuil: "[1nomany noBepxHoCcTH U 00bEMBI
KpyIribIX Ten"

oOmraroriee mosTopeHue 11 moHsTHII U MeTOI0B Kypca reomeTpuun 10—
0606 11 10-11

92 KJIACCOB, cucTeMaru3anus 3uanuii: "[1nomanyu noBepxHoOCTH U 00BEMBI
KpyTibIX Ten"

93 Hrorosast konTpopHas paboTa

94 HToroBasi KOHTpOJIbHASA paboTa

95 [ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIINS 3HAHUM
HcTopust pa3BUTHS CTEpEOMETPHH KaK HAYKH U € pOJIb B Pa3BUTHH

96
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BuUTHS CTEpEOMETPUH KaK HAYKH U €€ pOJib B Pa3BUTHUU

97
COBPEMEHHBIX MHXKCHEPHBIX i KOMITBIOTEPHBIX TEXHOJOTHH
HcTopus pa3BUTHS CTEpPEOMETPHUH KaK HAYKH U €€ poJib B Pa3BUTHUHU

98
COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTUH

99 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B pa3BUTHH
COBPEMEHHBIX MH)KCHEPHBIX H KOMITBIOTEPHBIX TEXHOJOTHH

100 Pezeps

101 Pesepr

102 Pesepr




YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

1) Maremaruka: anreOpa U Havyajaa MaTEMaTHYECKOrO aHAK3a, FeoMeTpus. AJredpa u Havana

mMareMaTHueckoro ananusa. 10 — 11 kimaccel: 0a30BbIA U YriyOJIeHHBIH YPOBHU: y4eOHUK/

I.A. Amumos, FO.M. Komsarun, M.B. TkaueBa [u ap.]. — 11-e u3a., crep. — Mocksa:

npocseienue, 2023. — 463, [1] c.: un.

2) Marematrka: anreOpa ¥ Hayajia MaTEeMaTHYECKOTO aHaau3a, reoMeTpus. ['eomerpust: 10 —

11-it xmaccel: 6a30BbIN M yriayOsneHHBIN ypoBHH: yueOnuk/ JI.C. AtanacsH, B.®. Byty30s,

C.b. Kagomues [u ap.]. — 11-e uzn., crep. — Mocksa: [Ipocsemenue, 2023. — 287, [1] c.: u.
— (MI'Y — mikore).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1)

2)

3)

4)

OneKkTpoHHbIH oOpa3oBarenbHbIi pecype «S caam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbII MOYJIb 110 PEIIEHHUIO TPYAHBIX 3a/1aHuil 10 yueOHOMY npenmeTy «MareMmaThka
(yrnyOnennsiit  ypoBeHb)». 10-11 kmacce», AO UznatenbctBo «IIpocBenienue»

https://lecta.ru/egepromo/

OJNeKTpOHHBIH oOpa3zoBaTenbHbIl pecypc «Jlomamnue 3amanus. Cpennee oOriee
obpa3zoBaHmue. ['eomeTrpus». 10-11 KJ1acc, AO H3narenbcTBO
«[Ipoceemenue» https://hw.lecta.ru/?utm_source=uchitel.club&amp;utm_company=hom

ework&amp;utm_medium=main-banner

Tpenaxep «O0nako 3HaHui». Maremaruka 10 knacc, OO0 «®usukoH JIad»

https://physicon.ru/platforma-oblako-znanij

Tpenaxep «O6nako 3HaHuit». Marematuka 11 xkmace, OOO «®Duzukon Jlab»

https://physicon.ru/platforma-oblako-znanij


https://lecta.ru/egepromo/
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