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HOACHUTEJIBHAS 3AIIUCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaKk Kak 00eCIeYMBAET BO3MOKHOCTh U3yUEHHUS TUCUUILINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOTMYECKOe  MbllIieHHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0oOy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU JO0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIENOYKH JIOTUYECKUX YTBEPKICHHUM IPU PEIICHUH N€OMETPUUYECKHUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITONIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nYecKux 3aaad.

Lens ocBoeHus mporpaMMmbl yueOHoro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIWBHAYAIbHBIX CIHOCOOHOCTEH OOydYaroumxcs Mpu
U3YUYCHHH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecredeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenuUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIEITHOTO NpodheCCUOHATBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPHUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIlIMpeHne NMPEACTABICHUS O T€OMETPUM KAaK 4aCTH MUPOBOM KYJIBTYpBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh M HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIETO MUpPa, 3HAHUE NOHATHIHOIO anmnapara 1o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpUH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMyn M yMeHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMBI U HAaXOIUTh
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MUpE MHOTOTPAHHMKM M TeEJla BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPHUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTUYEeCKUX TEOpHUH, (POPMUPOBAHME IMOHUMAHUS POJIM AKCUOMATHKHU IPHU
MIPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ pEUIEHUs CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COAECPIKAHUEM,



dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKa3aTelIbCTB  TIPHU
000CHOBaHMHM MAaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH 00YYarOIIMXCs, TTO3HABATEIILHOW aKTHUBHOCTH, MCCIICIOBATEIIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pPEaNbHBIX JKM3HCHHBIX CUTYalUSIX W MPU U3YYCHUHU JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMHU JIMHUAMH Y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
NOHSTHSIMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmmaccax, OTHOCHUTCSA KO BCEM COEpPKaTeIbHBIM JUHUSIM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTesIbHbIM JIMHUSM, HO | 110 rogaMm oOyudenus. CoaepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAILHBIM BOIIPOCAM OO0yYaroONIaecs
oOpamaiuch HEOJHOKPATHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00YYaIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnuanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTEBHBIX MpOrpamMM, OOecneunuTh yrayOn€HHOoe
M3y4YeHHE TEOMETPHH KaK COCTaBIstoel yaeOHoro mpeamera «MareMaTukay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 waca: B 10 xmacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMaTUYECKOM TOCTPOCHUHM CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MapajuiesibHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuienbHON MPOEKIMHU. YTIIBI C COHAMPABIEHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
MOCTPOCHHE CEUEHUH.

[lepneHAUKYIAPHOCTH MPSIMOU U TJIOCKOCTH: MEPIEHIUKYISIPHBIC IPSIMBIEC B
IPOCTPAHCTBE, MpPSMbIE MapayieNbHble W TMEPHEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsMoil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[leprieHAUKYNIAp W HAKIOHHBIE: PACCTOSTHUE OT TOYKU IO TIOCKOCTH, PACCTOSHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSMOW M IUIOCKOCTBIO, JBYIPaHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHororpasnHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiiiiue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuKa. Teopema Diinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs IHUpPaMUIA, [paBUJIbHAsA TPEYroJibHAas NHUpaMUa U I[PABUIIBHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IJIOAAh OCHOBaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpusi B NPaBWIBHOM MHOTOIPAaHHUKE: CHUMMETPHS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOpPAMU: CIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHEe KOMILIAaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOJN MexXay BeKkropamu. CKalIApHOE IIPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, IIUHJPA, TUPaMHUIbl U KoHyca. O0BEM mapa M mapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHSTHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mogoOusi, romoreTusi. Pemienue 3amay Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSILIUE Yepe3 BEPIIUHY), CEUEHUS 111apa, METOAbl TTOCTPOCHHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXEHHs. [IpsiMmoyronpHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS DPA3TUYHBIX CTPYKTYD, SBICHUH,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPAXKIAHCKON HJIECHTUYHOCTH, YBOXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO OyAyIIEero;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs GU3HUECKass aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYECKON HaMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHYECKWX 3HAaHWM IS peleHusl 3agad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAyKH W  OOIIECTBEHHOW  TMPAKTHUKU, TMOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEIO0BATEIBCKYIO JICSATEIBLHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHSI M BBIBOJIHI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT I103HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OPOBENEHHOTO  HAOIOJEHUs, HCCIIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUUECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIE Ha IIOMCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJICTABIATh PE3YJAbTAaThl PEIICHUS 3a/laud, SKCIIEPUMEHTA, MUCCIEI0BaHUsI,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIIAEMbIX JACHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3yJIbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl paboOT, JOroBapuBaThCs, OOCYXIaTh TMpOLECC U pe3yiabTaT paboOTHl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJIa/Ja B OOMIUN MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaccaoOyyaronuics HayIuTCs:

¢ CBOOOJIHO OINEPUPOBATH OCHOBHBIMH TMOHSATHUSMU CTEPEOMETPUU TPH
pelIeHny 3aa4 U MPOBEICHUN MaTEMAaTUUECKUX PaCCyKICHUI;

e IPUMEHATh AKCUOMBI CTEPEOMETPUM U CJIEACTBUS M3 HHUX MPU PEUICHUU
F€OMETPUYECKHUX 3a/1a4;

o KJTACCU(PUITMPOBATh B3aMMHOE PACIONIOKECHHUE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO  OMEpPUPOBATH TOHSTHSAMH, CBSI3aHHBIMH C  yrjaMd B
IPOCTPAHCTBE: MEXKAY MNPSIMBIMU B MPOCTPAHCTBE, MEXKIY MPSMOU U
IJI0CKOCTHIO;

e CBOOOJTHO OMEPUPOBATH MOHITUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;



e CBOOOJIHO pacrno3HaBaTh OCHOBHBIE BHJIBI MHOTOI'PAaHHUKOB (IIpU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIACCH(UIIMPOBATh ~ MHOIOTPAaHHUKW,  BBIOMpAass ~ OCHOBaHUA IS
KJ1IaccuuKaIuu;

¢ CBOOOJIHO  ONEpPHUPOBATH  MOHATUSAMH, CBSA3AaHHBIMU C  CEUYEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBHITIOJIHATDH MMapajuiesibHOE, HEHTPAIBLHOE U OPTOTOHAIIBHOE MTPOEKTUPOBAHUE
(Guryp Ha MIOCKOCTh, BBIMOJIHATh U300paKEHUs PUTYDP HA IITIOCKOCTH;

e CTPOUTH CEUEHUSI MHOTOIPAHHMKOB DPA3JIMYHBIMU METOJIaMH, BBIIOJIHATh
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH TUIOUIAJN TOBEPXHOCTEH MHOTOIPAHHUKOB (IIpU3Ma, MUpaMUIa),
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

¢ CBOOOJIHO OIEPUPOBATH MOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

¢ CBOOOJIHO OMEpUpPOBaTh MOHITHSIMHU, COOTBETCTBYIOIIMMU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIIOJIHATHICUCTBUSHAABEKTOPAMM;

epelIaTh 33Ja4M HA JIOKA3aTEJBCTBO MAaTEMaTUYECKUX OTHOLICHHW W
HaX0XJACHUE T'€OMETPUYECKUX BEIMYMH, NPUMEHSS W3BECTHBIE METOBI
IIPYU PEIICHUH MAaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOIO YPOBHS
CJIOKHOCTH;

e [[DUMEHATH NPOCTEHIIME MPOTPaMMHBIE CpPEACTBA M DAJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]a4;

e U3BJIEKAaTh, NPEOOpPA3OBBIBATH M HHTEPIPETUPOBATh HH(MOpPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e [[DUMEHATH  IOJIYYEHHBbIE 3HAaHUS HA NPAKTUKE: CpaBHUBATb W
AHAIM3UPOBATH pPEaJbHbIE CUTYallUH, MPUMEHATH W3yYEHHBIE NOHSATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
NOHATUN MU TEOpeM, ammapara anreOpbl, pemaTh MPaKTHYEeCKHE 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e IMETh MPEJCTABICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonny 11 kinaccaoOyyaromuiicss HAy4UTCs:



¢ CBOOOJIHO OIEPUPOBATH MOHATUSAMH, CBA3AHHBIMH C LWIMHAPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

e ONIEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C TEJIaMHU BpalllCHHs: LUIHHAPOM,
KOHYCOM, chepoit u mapom;

e pacno3HaBaTh Teja BpauleHus (LWIMHIP, KOHYC, cepa U map) U OObICHATh
CIOCOOBI MOTYUYEHUS TN BPALLEHUS;

e KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHUE C(Pephl U MITOCKOCTH;

¢ BBIYUCIIATh BEJIWYMHBI HJIEMEHTOB MHOTOIPAaHHUKOB U TeJl BpallleHHs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

¢ CBOOOJIHO OINEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C KOMOWHALUAMH TeNl
BpallleHUs] ¥ MHOTOIPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

¢ BBIYUCIIATh COOTHOIICHUSI MEXAY IUIOHIAJAsIMU TOBEPXHOCTEH U 00bEMamMu
I10JTOOHBIX TEI;

e M300paXkaTh M3y4yaemble (QUTYPHI, BBIIOJHATH (BBIHOCHBIE) TIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

e U3BJIEKATh, HWHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHGOPMAIHIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, Npe/CTaBIECHHYIO Ha
YepTekax U pUCyHKax;

 CBOOOJIHO OTIEpUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBIIIOJIHATHONIEPALIMMHABEKTOPAMMU;

*3371aBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOPAUHAT;

e pELIATh TEOMETPUUECKHUE 3a/1a4X HA BBIYMCIIEHUE YIIIOB MEXKIY MPSAMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1A MPU PELICHUH;

¢ CBOOOZHO ONEpPUPOBATh NOHATHUSMHU, CBA3AHHBIMH C JIBUJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

¢ BHITIOJIHATh M300paKEHHUS MHOTOTPAaHHUKOB M TEJ BpalleHUS TpH
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;

e CTPOUTH CEYEHHUS] MHOIOTPAaHHUKOB M TE€J BPAILIEHUS: CEUYECHHs LUIUHAPA
(mapanienbHO U NEPHEeHAUKYISIPHO OCH), CEYEHHUs KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;

* ICIIOJI30BaTh METOJbl TIOCTPOEHUSI CEYEHHMI: METOJ CIJEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



e IOKa3bIBATbI €OMETPUYECKUECYTBEPIKICHHUS;

e IPUMEHSTh TreoMeTpuyeckue (HakThl IJIS PEIICHHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

epeIIaTh 3aJa4d HA JIOKA3aTEJIbCTBO MATEMATUYECKMX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

e IPUMEHATH IPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

e IPUMEHATH IMOJIYYCHHbIC 3HAHUSA Ha MPAKTUKE: CPABHUBAThH, aHAJIU3UPOBATH
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBI, CBOMCTBA B IMPOLECCE IMOUCKA PEIIEHUS MaTeMaTU4YECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MIPAKTUYECKUE 3aJauyd, CBA3aHHBICE C HAXOXJICHUEM TIE€OMETPUYECKUX
BEJIMYMH;

e UMETh TMPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
N HanvenoBannepaseios u KoumnuecrBoyacos DJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero KourpoJbHbiepadorsl | IIpakTuuecKkuepadoTh (unpposrre)
o0pa3oBaTebHbIepecypchl
1 BBenenue B ctepeomMeTpuio 23 1
5 B3anmHoe pacrnionoxenue 6 1
MPSIMBIX B TIPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IBj-IOCTI) MPSIMBIX U 3
TUTOCKOCTEH B MPOCTPAHCTBE
4 HepHeH)II/IIiyJ'ISIpHOCTI) MPSMBIX H o5
TUTOCKOCTEH B MIPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 1
MHororpaHHuKH 7
BekTops! B mpocTpaHcTBe 12
3 [ToBTOpEHME, 0606IHCHI:IC u 5 5
crcTeMaTH3allHs 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/ Temaypoka
n

KoaunyecTBo yacoB

[ara usyyenust

Bcer
0

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

ITo niany

daxkTnueck
"

OcHoBHbIE IpaBUIIa U300paKEHNS HA PUCYHKE
IJIOCKOCTH, MapalJIeNbHbBIX MPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

23.10

[TonsiTHS cTepeoMeTpun: TOUKa, psMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE MpaBUIIa
n300pakeHNs Ha PUCYHKE IOCKOCTH,
MapajieNbHbIX IPSIMBIX (OTPE3KOB), CEPEIHHBI
oTpe3Ka

23.10

[MonsiTus: MepeceKaronmecs MmIOCKOCTH,
MepeCceKaroIIUecs MpsMas ¥ IIOCKOCTB;
MOJTyITPOCTPAHCTBO

24.10

[TonsiTHs: epeceKaronuecs MmIOCKOCTH,
nepeceKaroIuecs npsimasi ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

24.10

MHororpaHHUKH, H300paKEeHHE MPOCTEHIITNX
MPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOIIUX
00BEKTOB

25.10

MHOTrOrpaHHHKH, H300paXKCHHE TPOCTEHIINX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX
00BEKTOB

5.11

AKCHOMEI CTCPCOMCTPHU U MNCPBLIC CIICACTBUS U3
HHUX

6.11




AKCHOMEI CTCPCOMCTPHHU U MCPBLIC CIICACTBUSA U3
HHUX

6.11

AKCHUOMEI CTCPCOMCTPHHU U IICPBLIC CIICACTBUSA U3
HuX. CriocoObl 3aJaHusI IPSIMBIX U IJIOCKOCTEH B
npocTtpancTBe. O003HAYCHUSNPIMBIX U
IUIOCKOCTEHN

7.11

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Uepe3 ux peopa.
N300paxeHnenepeceyeHuAnoTy4eHHbIXINIOCKOCTE
.
PackpammBaHnenocTpoeHHbIXCEYEHUHPA3HBIMHULIB

€TaMu

7.11

11

N3o00paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT uepe3 ux péopa.
N300paxkenuenepecedeHUsnoTydeHHBIXIIOCKOCTE
.
PackpamvBaHuenocTpoeHHbIXCEYEHUUPA3HBIMULIB

€TaMu

8.11

12

N3o00paxkenue ceueHnit mupamMuabl, Kyba u
MIPU3MBI, KOTOPBIE MIPOXOJIAT uepe3 ux péopa.
N300paxkeHuenepecedeHusnoTydeHHbIXIUIOCKOCTE
.
PackpammBaHnenocTpoeHHbIXCEUECHUIPAa3HBIMULIB

cTaMu

1111

13

N3o00paxkenue ceueHnit mupamMubl, Kyba u
IIPU3MBI, KOTOpBIE IIPOXOJIAT Uepe3 ux peopa.
N306paxkeHuenepeceyeHusnoTy4eHHbIXIIOCKOCTE

u.
PaCKpaH_II/IBaHI/IeHO CTpOCHHBIXCequHpra3HBIMHHB

12.11




cTaMu

14

Merton cie10B 1Sl HOCTPOEHUS CEUEHU

13.11

15

Merton cie0B U1 IOCTPOEHUS CEYEHUM.
CpoiicTBa nepecedeHnii MpsIMbIX U MJI0CKOCTEN

13.11

16

Merton cie0B U1 IOCTPOEHUS CEYEHUM.
CpoiicTBa epecedeHui MpsMBIX U MII0CKOCTEN

14.11

17

[TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém

ToukaM Ha p€Opax. Co3aHne BHIHOCHBIX YepTEKeH

1 3allMCh IIaroB MOCTPOCHU A

14.11

18

[TocTpoenue ceuenuii B nmupamuie, Kyoe mo Tpém

ToukaMm Ha p€Opax. Co3jaHKe BHIHOCHBIX YepTEKeH

" 3allMCh IaroB MOCTPOCHU A

15.11

19

[TocTpoenue ceuenuii B nmupamuie, Kyoe mo Tpém

TouykaM Ha p&opax. Co3maHne BEIHOCHBIX YePTEKEH

1 3allMCh IaroB MOCTPOCHUA

18.11

20

[TocTpoenune ceuenuii B mupamu/ie, Kyoe rmo Tpém

TouykaM Ha p&opax. Co3maHue BEIHOCHBIX YEePTEKEH

1 3allMCh IaroB IMOCTPOCHUA

19.11

21

[ToBTOpenue mnanumeTpun: Teopema o
MIPOMOPIIMOHAIBHBIX OTPE3KaX.
[TogoGueTpeyroapHUKOB

20.11

22

IToBTOpenue mianumerpun: Teopema MeHenast.
PacueTsl B ceueHUsIX Ha BBIHOCHBIX YEPTEkKaX.
HcropusipazBUTUAIUIAHUMETPUH U CTEPEOMETPUH

20.11

23

KonTpoabHnas padora "AKCHOMBI
crepeomerpun. Ceuenus"

21.11

24

BzaumHoe PacCIoOJIOKCHUC IIPSAMBIX B
IIPpOCTPAaHCTBC. CerH_II/IBaIOH_II/IeCH MpsIMBIC.

3.12




[Ipu3Haky CKpemUBArOIMIMXCS MPSAMBIX.
[TapamiensHbIEIPAMBIE B IIPOCTPAHCTBE

25

Teopema 0 CylmeCcTBOBaHUM U €IMHCTBEHHOCTH
IPSIMOM NapaJIJIENbHON TaHHOM IPSIMOM,
MIPOXOJALIEN Yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)KallleW Ha JaHHOM npsAMoi. Jlemma o
IepeceYeHMUNIAPAIIENbHBIXITPAMBIXIIOCKOCTBIO

4.12

26

[TapamrenpHOCTB TpeX NpsAMBIX. TeopeMa o TpEx
NapajuIeIbHbIX MPSAMBIX. Teopema o
CKPELIUBAOIIMNXCATIPAMBIX

4.12

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE
CBOMCTBA MapaJIeIbHOTO MPOEKTUPOBAHUS.
N3o00paxkenuepa3HbIxpuryp B
MapayIeIbHONUIPOEKIIUU

5.12

28

lenTpanbHas npoeknus. Yrou ¢
COHAIpPaBJICHHBIMU CTOPOHAMH.
YTroaMexTynpsaMbIMU

5.12

29

3amaun Ha JOKa3aTeNIbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IPSIMBIX B
MIPOCTPAHCTBE

6.12

30

[ToHsaTHS: TApaTICIIBHOCTD MPSAMOM M TUIOCKOCTH B
npocTpancTBe. [Ipru3HaK mapamwieIbHOCTH MPSIMOM
U miockocTy. CBoiicTBanapaieIbHOCTUIIPSIMOM U
IUIOCKOCTH

9.12

31

FGOMeTpI/ILIeCKI/Ie 3aJa4 Ha BBIYUCIICHUC U
A0Ka3aTeJIbCTBO, CBA3AaHHBIC C MMAPATIJICIIbHOCTHIO
NpsAMBIX U ILIOCKOCTEHN B MMPOCTPAHCTBC

10.12

32

HOCTpOGHI/IC CCUCHUS, ITPOXOAAIICTO YCPE3

11.12




JAHHYIO IIPSIMYIO Ha 4epTeke U NapaljIeIbHOTO
Apyrou npsamou. PacuérotHomenni

33

[TapamienpHas npoeKLysl, IPUMEHEHHE IS
MOCTPOCHUS CeUeHHH KyOa U Mmapajuiesenunesa.
CpoiicTBanapauieenune1a u IpusmMbl

11.12

34

[TapannensHble mnockoctu. IlpusHaku
MapajuIeIbHOCTH JBYX IJIOCKOCTEH

12.12

35

TeopemMa o mapajuieIbHOCTH U €JUHCTBEHHOCTH
TJIOCKOCTH, TPOXOIAIIEH Yepe3 TOUKY, He
MPUHAJISKAITYIO JAHHOM MIOCKOCTH U CJIEICTBHS
"3 Hee

12.12

36

CBoiicTBa napaJyieNbHbIX INIOCKOCTEN: O
MapaIeIbHOCTH IIPSAMBIX [IEPECEUYCHUS IIPH
MIEPECEYCHHH JIBYX MapAJUICIbHBIX IUIOCKOCTEN
TpeTbei

13.12

37

CBoiicTBa mapaylIeNbHBIX TUIOCKOCTEH: 00
OTpe3Kax NmapajuleIbHbIX NPAMBIX, 3aKITIOUEHHBIX
MeXAy NapaieIbHbIMU INIOCKOCTSIMH; O
MepeceyeHN  MPSMOil ¢ IByMs MapaljieIbHbIMU
IJIOCKOCTSIMU

16.12

38

[ToBTopenue: Teopema [ludaropa Ha rmiaockoctu

17.12

39

IToBTOpEHME:
TPUTOHOMETPUAIIPAMOYTOJIBHOTOTPEYTrOJIbHUKA

18.12

40

CaoiicTBa Ky0a 1 MPsIMOYTrOJILHOTO
napajuieJienunea

18.12

41

Brrunciaenue qiuH OTPE3KOB B I(y6e nu
IpsAMOYT'OJIbHOM IAapaJlJICIICTIUIICAC

19.12

42

[lepneHIMKYIAPHOCTD NMPSAMO U MJIOCKOCTH.

19.12




[Ipu3Hak nepnesauKyIspHOCTH IPSIMOU U
IIJIOCKOCTH

[lepneHMKYIAPHOCTD NPSMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHuKyJIspHOCTU MPSMON U 20.12
TUIOCKOCTH
Teopema 0 CylecCTBOBaHHU U €JHHCTBEHHOCTH

44 MPSIMOM, TPOXOJAIIEH Yepe3 TOUKY MPOCTPAaHCTBA 23.12
Y TIEPIICHIUKYISIPHON K IJIOCKOCTH

45 [TnockocTH U MePIIEHAUKYISIPHBIC UM MPSMBIC B 2412
MHOTOTpaHHUKAX

46 [TnocKOCTH U TepIIEHAUKYISIPHBIC HM MPSMBIC B 25 12
MHOTOTpaHHUKAX

47 [Neprienaukynsip u HaknoHHast. [Toctpoerne 95 12
MEPIICHANKYIISPA U3 TOYKH Ha MPSIMYIO

48 [Tepnenaukynsp u HakinoHHas. [loctpoenue 96.12
MEPIICHANKYIISIPA U3 TOYKH Ha MPSIMYIO

49 Teopema o Tpéx nepreHANKYIsApax (psMast 1 26.12
oOparHas)

50 Teopema o Tpéx nepreHAUKYIsApax (mpsMas u 97 12
oOparHas)

51 VYTroiMex1ycKpeuBaoIUMHUACIIPIMbIMU 9.01

59 [Touck nepreHauKyISIpHBIX npﬂiﬂﬂx C TIOMOIIBIO 9.01
MEPICHAUKYIISPHBIX TUIOCKOCTEH

53 OpTOroHanbHOENPOEKTUPOBAHUE 10.01

54 [TocTpoenue ceuenwuii kyoa, MPU3MBbI, TPABUILHOM 13.01
MUPaMUJIBI C TOMOIIBI0 OPTOTOHATEHOM MPOEKITNH

55 [TocTpoenue ceuenwuii kyoa, MPU3MBbI, TPABUILHOM 14.01

nupaMuabl € MIOMOIIBIO OPTOT OHaJIbHOH IMPOCKI NN




CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTu. [lmockocTucuMmeTpuii B 15.01
MHOTOTPaHHUKAX

57 [Ipu3Hak nepnesauKyISpHOCTH IPSIMOU U 15.01
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBuibHBIE MHOTOTpaHHUKU. Pacdy€r paccrosHui 16.01
OT TOYKH JIO IJIOCKOCTHU

59 [IpaBuiibHBIE MHOTOTpAaHHUKU. Pacdy€r paccrosHui 16.01
OT TOYKH JIO MJIOCKOCTH

60 CriocoObl ONyCTUTH NEPIEHANKYISAPHI: CUMMETPUS, 17 01
C/ABUT TOYKH IO MapajieIbHON NpsIMOit
CnBur no HenapasuieJIbHON TPSMOM, U3MEHEHHUE

61 . 20.01
paccTosiHU
KonTposbHasi padora ""B3anmnoe

62 pacmnojiokeHne NPSIMbIX U IJIOCKOCTEl B 21.01
npocrpancrse"
IToBTOpEHUE: yros Mex 1y NpsSMbIMU Ha

63 IJIOCKOCTH, TPUTOHOMETPHS B MIPOU3BOJIHLHOM 7.02
TPEYroJIbHUKE, TEOpeMa KOCUHYCOB

64 IToBTOpEHUE: Yoyl MEXY CKPEIIMBAOLIUMUCS 10.02
IPSIMBIMH B IIPOCTPAHCTBE

65 I'eomeTpuueckue METO/Ibl BEIYUCIICHUS yIila 11.02
MEX]ly IPSMBIMH B MHOT'OI'PaHHHKaX
JIByrpansblii yroj. CBONCTBO JMHEWHBIX YIJIOB

66 12.02
JBYTPAHHOTIO yIila

67 [lepnennukynspHsle miaockoctu. CBoiicTBa 12.02
B3aMMHO NEPIEHIUKYISPHBIX INIOCKOCTEN

68 [Ipu3Hak nepneHMKyIIpHOCTH MIJI0CKOCTEN; 13.02




TeopeMa O MPsIMOH IepeceyeHus IBYX INI0CKOCTEN
NEPIEHIUKYIISPHBIX TPEThEH INIOCKOCTH

69

[IpsimoyromnbHbIN Napauienenunes; Kyo;
U3MEPEHUS, CBOMCTBA IIPAMOYT OJIBHOTO
napajuielIenunena

13.02

70

Teopema 0 AuaroHanu MpAMOYrojabHOTO
napajuieJIenuIes1a v ClIeCTBHE U3 Hee

14.02

71

CrepeomeTpuiecKue U MPUKIIaIHbIE 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM MPSIMBIX
U TUIOCKOCTH

17.02

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieTbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

18.02

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE MEXIY
CKPEILMBAIOIIUMHUCS MPSMBIMU B TPOCTHIX
CUTYaIUIX

19.02

74

Paccrosaue oT TOUkH 10 IIJIIOCKOCTH, paCCTOSAHUEC
OoT pr[MOﬁ J0 IINIOCKOCTH

19.02

75

BrrunciieHue paccToOAHUN MEX Ty
CKPEIMBAIOIIUMHUCS IPSIMBIMU C TIOMOIIBIO
MIEePIEeHIUKYIAPHOM MIIOCKOCTH

20.02

76

TpéxrpanHblid yroj, HEpaBeHCTBA AJIs
TpexrpaHHbix yrioB. Teopema [Iudaropa, Teopembl
KOCHUHYCOB U CHHYCOB JIJIsl TPEXTPAHHOTO yriia

20.02

77

DnemMeHTHI chepuuecKoil reOMEeTpHH:
reo/Ie3nYecKre JMHUU Ha 3eMiie

21.02

78

KonTpoabHnas padora " Yrisl u paccrossHus'"

24.02




CucremaTtu3zanus 3HaHul "MHOTrOrpaHHUK U €T0

79 " 1 19.03
AIIEMEHTHI

80 [Mupamupa. Buasl nupamun. [IpaBuibHas 1 19.03
nupaMuaa

81 [Ipusma. IIpsmas u HaKJIOHHAS IPU3MBI. 1 20.03
[IpaBuiibHasIIpU3Ma

82 [IpsiMoit mapajutenenunes, NpsMoyroiabHbId 1 20.03
napajuienenunes, Kyo

83 Brimyknsiemuororpanauku. Teopemaditnepa 1 21.03

84 Beinmykneie MHOrorpannuku. Teopema Diinepa. 1 94.03
[IpaBunbHBIE M TIOTYIPABUIIBHBIE MHOTOTPAHHUKH

85 IIpoBepounasipadora "MuororpanHuku" 1 24.03

86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE 1 5.05

87 CymMaBeKkTOpOB 1 6.05

88 Pa3HocTeBEKTOPOB 1 7.05

89 [IpaBunonapannenenuneaa 1 7.05

90 YMHOXEHHUEBEKTOPAHAYNCIIO 1 12.05

o1 Paznoxenue BCKTf)pa 1o 6a3ucy Tpéx BEKTOPOB, HE 1 13.05
JeXKAalUX B OJJHOU TVIOCKOCTH

92 CKasipHOCTIPOU3BEACHUE 1 14.05

03 Brruncnenue yria Mexay BEKTOpaMu B 1 14.05
MIPOCTPAHCTBE

94 [IpocTreitmuesanaun ¢ BEKTOpaMu 1 15.05

95 [Ipocreiimmesanauun ¢ BEKTOpaMu 1 15.05

96 [Ipocreiimmesanauun ¢ BEKTOpaMu 1 16.05

97 [Ipocreiimmesanauun ¢ BEKTOpaMu 1 19.05

98 O06o01enne 1 cucTeMaTu3aus3HaHUI 1 20.05




99 O06o0061ieHre U cucTeMaTu3ausI3HaHUN 1 20.05

100 | HToroBasskoHTpOJbHasIpadoTa 1 22.05

101 | HToroBasskOHTpPOJbHasIpadoTa 1 22.05

102 O06o00uIeHne U cucTeMaTu3ausI3HaHUN 1 23.05
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




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

1. Marematuka. ['eomerpus:10-ii knacc: yrimyOneHHBIH ypoBeHb: yueOHUK/ A.I'. Mep3isik,
J.A. Homuposckuit, B.M. Ilonsxos, nox pen. [logonsckoro, 7-¢ uza. Crep. -Mocksa:
[Ipocsemienue, 2023.

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
2. 1. Maremaruka. ['eomerpusi:10-ii knacc: yriyOneHHbIH ypoBeHb: yueOHuK/ A.I'. Mep3amsk,

J.A. Homuposckuii, B.M. Tlonsakos, nox pen. [lomgonsckoro, 7-e uzn. Crep. -Mocksa:
[Ipocsemienue, 2023.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






