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HOACHUTEJIBHAA 3AIIMCKA

I'eometpust siBasieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmrero oOpa3zoBaHusl, TaK Kak 00€CIeYMBaET BO3MOKHOCTh U3yU€HUS AUCIUIUINH
€CTEeCTBEHHO-HAYYHOW HAINpaBIE€HHOCTH M MPEAMETOB TI'YMaHHTAPHOTO IUKJIA.
[lockonbKy  JloTMYECKOE  MblIUIeHUWe,  (GopMHpyeMoOe  MpU  HU3YyUYEHUU
oOy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IPHU JO0KA3aTEIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIECHUHN MPHU PEHICHUH T€OMETPUUYECKUX
3a/lay, YMEHHME BBIJIBUTaTb U OINPOBEPraTrh T'UIOTE3bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCSI MPU PEIICHUH 3a/1ady €CTEeCTBEHHO-HAYyYHOTO IMKJIA, B YaCTHOCTH
dbu3nUecKux 3aaad.

Lens ocBoeHust mporpaMmel yueOHoro kypca «I'eomerpus» Ha yriyO0inéHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHo obnactu «MaTtemaTuka u
uHpopMaTtuka»  uyepe3  obOecreueHHe  BO3MOXKHOCTH  NPUOOPETeHUS |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUNW U JIeWCTBHM,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOQPECCHOHATBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuopureTHpIMH 3aJayaMu Kypca TE€OMETPUM Ha YIUIYyOJEHHOM YpPOBHE,
pacIIpsIIOIIMMU U YCUIUBAIOUIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOM KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(GopMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBATh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTIO arapara o pasaeiy
«CrtepeomeTpusi» yueOHOTro Kypca reoOMeTpuu;

¢opmMupoBaHue  yMmMeHHMs ~ BJaJ€Thb  OCHOBHBIMH  TOHSATHUSIMH O
MPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMyn M yMEHHE HUX NPUMEHSATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl U HAXOAUTH
HECTaHJAapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(dopmMupoBaHuEe YMEHHS pacro3HaBaTh HA YEPTEKax, MOJEISIX U B PEabHOM
MHpPE MHOTOIPDAaHHMKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHE
MOJIEIIH;

(dopMupoBaHUE MOHUMAHHUS BO3MOXKHOCTH aKCHMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTUYeCKUX TeOopuid, (pOpMUPOBAHHE MOHUMAHUS POJM AKCHOMATUKHU MpPH
MPOBEJICHUU PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0KA3aTEIbCTB U AITOPUTMOB
pELIeHMs, YMEHHUSI UX HPHUMEHSITh, IPOBOJIUTH JOKA3aTEJbHBIE PAaCCyKIEHUS B
XOJI€ PELIEHUsI CTEPEOMETPUUYECKHX 3aJ1a4 U 3a]1a4 C IPAKTHYECKUM COJIEpKaHUEM,
(opMHUpOBaHME MPEACTABICHHS O HEOOXOJMMOCTM  JOKAa3aTeIbCTB  IMpHU



000CHOBaHUM MAaTEMATHYECKUX YTBEPKICHUI U POJIM aKCUOMATUKHU B MPOBEICHUU
JEYKTUBHBIX PACCYKIICHU;

pa3BUTHE H COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
criocoOHOCTeM 00yYaromuxcs, MO3HaBaTEILHON aKTUBHOCTH, UCCIEIOBATEILCKUX
YMEHUU, KPUTUYHOCTH MBIIIJICHUS, UHTEpEca K U3yUYEHUIO TEOMETPUH;

dbopmupoBanue (PyHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TE€OMETPUUECKUX TOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEAIbHBIX KU3HEHHBIX CHUTYallUSIX U MPU U3YYCHUU APYTUX
y4eOHBIX TPEIMETOB, TMPOSIBICHHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEANIbHBIX CHUTYyallud, HCCIEAOBAHUSA TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSAMH Y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xnaccax sBustorcs: «lIpsiMble M IJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpanaukny, «Tema BpameHus», «BekToppl W  KOOpJAWHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMU», PEIIEBAHTHHIMU T€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOyYEHHs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIep KaTeNIbHbIM JIMHUAM Y4eOHOro Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHHus DenepalibHON paboueii
POrpaMMBbl, PACTIPECIEHHBIM O ToJaM OOY4YeHHUS, CTPYKTYPUPOBAHO TaKUM
00pa3om, yToOBI KO BCEM OCHOBHBIM, MPUHITUITHAIBLHBIM BOIIPOCaM 00 yJaromuecs
oOpamaiuch HEOJHOKPATHO. OTO TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYCCKUMU MOHSATUSIMH U HABBIKAMU TOCIIEIOBATENILHO U MOCTYMATENBHO, C
COOJI0/IEHNEM MPUHITUTIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHHS BKJIIOYATh B OOIIYIO
CUCTEMY F€OMETPUUYECKHUX MPEICTABICHUN O0yYarONIUXCs, PaCIIupsis U yriayOsss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycmoBus s auddepeHnmanud  00Oy4eHHS, TOCTPOCHHUS
WHJMBUAYAIbHBIX O00pa30BaTEIbHBIX MpPOrpaMM, OOECHEUYUTh YIIyOJIEHHOE
M3y4YeHHE TEOMETPHH KaK COCTABJISIONEH yaeOHOTO Ipenmera «MaTemaTikay;

NOATOTOBUTHh OOYYAIOUIUMXCS K MPOJODKEHUIO HM3YYEHUST MaTeMaTUKU C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecreunBasi MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHanbHbIM 00Pa30BAHUEM.

Ha wusyuenue yudeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIeJIO0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS ~ CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npocTpancTBO. [loHsTHE 00 aKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anmHoOe pacnosio)keHue MNpsIMBIX B MIPOCTPAHCTBE: IEpeceKaroumecs,
napajiejbHble U CKpeuuBaromuecs mnpsiMmble. [Ipu3Hakyu CKpenuBarommxcs
npsiMbIX. [lapanmienbHOCTh NPSIMBIX U TIIOCKOCTEN B TPOCTPAHCTBE: NapaslieIbHbIC
psIMbIE B IPOCTPAHCTBE, MAPAIIICTBHOCTh TPEX NPAMBIX, HapPaICIbHOCTD NPSIMON
U T1uiockoctu. [lapannenbHoe W LEHTpalbHOE MPOECKTUPOBAHMUE, H300pakeHHE
¢uryp. OcHOBHBIC CBOWMCTBa NapaUIebHOrO MpoeKTHUpoBaHuUs. HM3o0paxkeHue
dburyp B mapamiesbHON MPOCKIHMH. YTJIBI C COHANPABIECHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMBIMH B MpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEN: mapaieibHbIe
IJIOCKOCTH, CBONCTBA MapaieIbHbIX MJIOCKOCTEM. [Tpocreitiue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
OCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSMBIE B
IPOCTPAHCTBE, IMpSAMbBIE IMAapajuielibHblE W NEPHEHAUKYISPHbIE K IUIOCKOCTH,
OPU3HAK TMEPIEHANKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O MpPSIMOi
NEPHEHIUKYISPHON IJIOCKOCTH. OpToronanpHoOE POEKTUPOBAHHUE.
[lepnieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpOeKmus  Qurypsl Ha  IJIOCKOCTb.
[lepneHAUKYISApPHOCTh  IUIOCKOCTEM: MPHU3HAK NEPHEHIUKYJIAPHOCTU  JIBYX
wiockocre. Teopema 0 TpEX NEPIEHAUKYIIApaXx.

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY MNPSIMOW M IUIOCKOCTBIO, JIBYI'PAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHOro yria. CBOHCTBa IJIOCKHX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCMHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHMuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. [lpusma: n-yrosbHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBas U MOJHAsl TOBEPXHOCTh MPU3MBL.
[Tapannenenunen, nOpsIMOYTOJIBHBIM — MapajuleNIeNUIlel W €ro  CBOMCTBA.
Kpatwaiimmme mnytm Ha TOBEpXHOCTM MHOrorpanHuka. Teopema Oumepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpma: n-yronapHas nupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa pédbep M OOKOBBIX TIpaHei
MpaBWIBHOM mnupaMuibl. [IpaBuibHBIE MHOTOTPAaHHUKH: MpaBUJIbHAS TNpU3Ma U



[IpaBWIbHAs IHpaMuAa, IPABUIBHAS TPEYroJibHas IHUpaMuia WU IPaBUIbHBIN
TeTpa’ap, kyO. IlpeacrtaBieHne O MpaBWIBHBIX MHOTOIPaHHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCADIP.

Bbruncienne 31€eMEHTOB MHOTOTPaHHUKOB: péOpa, JHMaroHaau, YIJIbL
[Inomaas OOKOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
IUIOAJAb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MHPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTU MPABUIBHOM MHUPAMMIBI,
Teopema O IUIOLIAAN YCEUEHHOU TUPAMHUJIBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CUMMETPHM  IPABHJIBHBIX
MHOTOTrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUILHOU
IAPAMUBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTODP, JJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABICHHbIE U IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
U BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJBKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyio. CBOMCTBA CIOKEHHs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOPA HA YHCIIO.
IlonsaTe KOMILIaHApHBIE BEKTOPBI. [IpH3HAaK KOMILUIAHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio napamienenunena. Teopema O pas3lIoKEHHH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BeKkropaM. [IpsAMoyrosbHas  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXIY KOOpAMHATAMU BEKTOpa H
KOOpJAMHATaMU TOYEK. YTosll MexAy Bekropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[loHsTHS: MOWIMHIpPUYECKAs TIOBEPXHOCTh, KOHWYECKAas TOBEPXHOCTH,
chepuueckass TOBEPXHOCTh, oOOpasyromue TmoBepxHocTe. Tema BpaiieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIlleHus] Ha TUIOCKOCTU. Pa3BépTka numnuuApa M konyca. Cummerpus cepbl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBA 00BEMOB Ten. Teopema 00 00bEME
MPSMOYTOJILHOTO TMapajuienienumnena u ciuenctBus u3z He€. OO0BEM mpsMol u
HAKJIOHHOW MPU3MBI, MIWJIWHIPA, TUpaMHuIbl 1 KoHyca. OO0BEM TIapa u mapoBOTro
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipw3ma, BmmcanHas B
IMWINHAP, ONHCAaHHAs OKojJo uwiauHApa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanue mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



ONMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IUIMHApPA, KOHYCa, IUiomans chepsl u e€ yacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJCH MOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpPaIlleHUs: CEYCHUS IIUINHIPA
(mapayyieIbHO YW MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TapasuliesibHbIe
OCHOBAHUIO U MIPOXOASAIIUE Yepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYECHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEeKYILEeH MIOCKOCTH.

BekTopbl  KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Haja BeKTOpamHu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oaszucy. KoopanHaTHO-BEKTOPHBIM METOJ MPU PEIICHUHU T€OMETPHUUYECCKUX
3a/ady.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHWHN: TapaulelbHBIA TEPEHOC,
[EHTpadbHasl CUMMETpPHS, 3€pKalbHAas CHUMMETpPHUS, MOBOPOT BOKPYT MPSMOM.
[Ipeo6pazoBanus nogodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3ULIMU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUUCKON MaTeMaTUYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE H3TUX JOCTHKEHHUH B JIPYrUX HayKaX, TEXHOJOTusX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCHUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOrO0 MOBENICHHS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JAEATEIbHOCTBIO YYEHOIrO, OCO3HAHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0O0OBEKTOB, 3a/1au, PEIICHUN, PaCCyKIECHUH, BOCTPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHSATh MaTeMaTHYeCKWe 3HAHHUS B
WHTEpECcax 3I0POBOTO U 0€30MacHOTO 00pasa KU3HH, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (30POBOE MHUTaHWE, COAITAHCHUPOBAHHBIM PEKHM 3aHATUU H
OTIbIXa, PETyIsipHAs (U3NUEcKasi aKTUBHOCTD), (DU3MIECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTUYeCKOMY  O0pa3oBaHUI0 U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUS
COIMATLHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHOM M COLMAIBHOM
Cpelbl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOIeM, OpUEHTAIIUSI
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpefbl, IJIaHUPOBAHHE TIOCTYNKOB W OIEHKH HX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAayKd U  OOIIECTBEHHOW  MPaKTHKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKH Kak c¢epbl YeIOBEHYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTHUS ¥ 3HAYUMOCTH JUISI PAa3BUTHS [HUBWIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTeJibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHUS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHIA, OTHOIICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIUH,
OCHOBaHUS JIJIsi 0000IEHNS U CPABHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIIN3A;

BOCIIPUHUMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC ¥ OTPHUIIATEIbHBIE, CIMHUYHbIE, YaCTHBIC U OOIIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTHUBOPEUHUS
B (akrTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW Y IPOTHUBOPEUNN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOATENIBHO J10Ka3aTeJIbCTBA MATEMATUUYECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHus: y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MNOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJCIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaresbckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOEe, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SIBICHUSMHU, [IPOLIECCAMM;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATH BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPENONIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MH(DOpMAIUK, TaHHBIX, HEOOXOMUMBIX NJIi OTBETa Ha
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh W MHTEPIPETUPOBATH MHGOPMAIMIO Pa3TUYHBIX BHUIIOB H
dbopM npeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMAIKIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyEeCKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIe 1eHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
LeJSIMUA  OOIIIEHMs, SICHO, TOYHO, I'PaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJY PEIICHUs 3aJ1ayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B X0j/ic OOCYXXJIEHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOU TEMBI,
mpoOJIeMBI, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
auajaora, oOHapy)KMBATh Pa3IMYMe W CXOJCTBO IMO3WIHKN, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YJbTAThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, UCCIEIOBAHMS,
MPOEKTa, CaMOCTOSITEIILHO BHIOMpaTh (opmaT BBHICTYIUICHHS C Y4€TOM 3ajad
Mpe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PerHﬂTHBHbIe YHHUBEPCAJIbHBIC yqeﬁnme IleﬁCTBHH
CaMOOpFaHI/ISaHHH:



COCTAaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3a]1ayi, BIOUPATh CIIOCOO PEIICHHS C
Y4E€TOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUN C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJ/Ib, IMOUMOHAIbHBII HHTEJJIEKT:

BJa/J€Th  HAaBbIKAMU  [IO3HABAaTEJIBHOM  pEeQEKCMH Kak  OCO3HAHUsA
COBEPIIAEMbIX JIEUCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAIETh
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca W pe3yibTaTa peuieHus
MaTeMaTHYEeCKOM 3a7a4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aJ1auH,
BHOCUTbH KOPPEKTUBBI B JACSITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa IeJIU U YCIOBUSIM, OOBSICHATH IPUUUHBI
JOCTHXKEHUSI U HEJIOCTHXKEHHS Pe3yJbTaTOB JEATEIbHOCTH, HAXOJAUTh OUIHNOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh U HCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIWBUYaJbHOU
paboThl TMpU pelIeHHH YYeOHBIX 3aJady, NPUHUMATh IeJib COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATH OpPTaHU3AIMI0 COBMECTHOW paboThI, paclpeiensTh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh TIpOLECC M pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OOMEH MHCHH,
«MO3TOBbIE€ HITYpPMB» W HWHBIE), BBINOJHATH CBOIO 4YacTh paboOTHl W
KOOPJIMHUPOBATh CBOW JEUCTBUSA C JAPYTMMHU 4YI€HaMU KOMaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJIaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpOBAaHHBIM
y4aCTHUKAMU B3aUMOJECHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

¢ CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TMOHSATHUSMHU CTEPEOMETPUU TPH
pEIICHNUH 337249 U MTPOBEICHUA MAaTEMAaTHUECKUX PACCYKIACHUH;

o IPUMEHSATH AKCHOMBI CTEPEOMETPUU M CJEICTBHUS W3 HUX TMPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

o KJTACCH(PUITMPOBATh B3aMMHOE PACIONOKECHUE TPSIMBIX B TMPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

¢ CBOOOJIHO  ONEPHPOBATH TOHSTHSAMH, CBSI3aHHBIMH C  yIJlaMHd B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIYy MPSMON W
TUIOCKOCTBIO;

 CBOOOJTHO OTIEpUPOBATH TOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



¢ CBOOOJIHO pACMO3HABaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (IIpU3Ma,
nupamuaa, NpsSMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KJIACCU(QUIIMPOBATh ~ MHOTOIPAHHUKH,  BbIOMpas  OCHOBaHUS I
KJ1accu(puKaiuy;

¢CBOOOJIHO  ONEpPHUPOBATH  MOHATUSMH, CBSA3AaHHBIMU C  CEUYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBHITIOJIHATDH MMapajuiesibHOE, HEHTPAIBLHOE U OPTOTOHAIBHOE MTPOEKTUPOBAHUE
(Guryp Ha MmIOCKOCTh, BBIMOJIHATH U300paKEHUS PUTYD HA IJIOCKOCTH;

e CTPOUTH CEUYEHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJIaMH, BBITOJHATD
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH TUIOUIAJN TOBEPXHOCTEH MHOTOIPAHHUKOB (IIpU3Ma, MUpaMU/Ia),
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO OIEPUPOBATH MOHSATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LEHTD,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

¢ CBOOOZHO OINEpPUPOBATh MOHATUSMHU, COOTBETCTBYIOLIMMH BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBIIIOJIHATH JICHCTBHSI HaJl BEKTOPAMU;

epelIaTh 3aJa4M HA JIOKA3aTEJBCTBO MAaTEMAaTUYECKUX OTHOLICHHW W
HaX0XJACHUE T'€OMETPUYECKUX BEIMYMH, NPUMEHSSI W3BECTHBIE METOBI
IIPU PEIICHUH MAaTEMaTUYECKHUX 3a7a4 MOBBIIICHHOIO U BBICOKOI'O YPOBHS
CJIOKHOCTH;

e [[DUMEHATH NPOCTEHIINE IPOTPAMMHBIE CpPEACTBA M JIEKTPOHHO-
KOMMYHHUKaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa4;

e U3BJIEKATh, TPeoOpa3oBbIBaTh W HWHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (urypax, MpeICcTaBICHHYIO Ha
yepTexax U pUCYHKaXx;

e [IDUMEHATH  IOJIYYEHHbIE 3HAaHUS HA NPAKTHUKE: CpaBHUBATb W
AHAIM3UPOBATh PEAJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
mpolecce IMOHMCKa peHIeHHs MaTeMaTH4ecKd ChOopMyTHpPOBaHHOMN
npoOJieMbl, MOJEIMPOBATh peallbHble CUTYyalldd Ha S3bIKE T'€OMETPUH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENN C MCIOJIb30BAHHUEM I€OMETPUUYECKHUX
NOHATUN U TEOpeM, ammapaTa ajreOphl, peuiaTb MPaKTUYECKUE 3a/1ayH,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEJIMUNH;

e IMETh MPEJCTABICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS TE€OMETPUU KakK
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonny 11 kinacca oOyvaromuiicst HAy4UTCS:



¢ CBOOOJIHO ONEPUPOBATH MOHATUSAMH, CBA3AHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOM U Cc(hepuyecKoil MOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJIY4YEHHS;

e OIIEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C TEJIaMHU BpAllCHUs: LWIHHIPOM,
KOHYCOM, chepoit u mapom;

e pacno3HaBaTh Teja BpauleHus (LWIMHIP, KOHYC, cepa U map) U OObACHSIThH
CIOCOOBI MOTYYEHUS TN BPAILLEHUS;

e KJIAaCCU(PUIIMPOBATH B3AaUMHOE PACIIONIOKEHUE C(Pephl U MITOCKOCTH;

¢ BBIYUCIIATh BEJIWYMHBI HJIIEMEHTOB MHOTOIPAHHMKOB M TeJl BpallleHHs,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO ONEPUPOBATH MOHATUSMHU, CBSI3AHHBIMU C KOMOWHALMAMH Tel
BpallleHWsI ¥ MHOTOIPAaHHUKOB: MHOTOIPAaHHUK, BIUCAHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

¢ BBIYUCIIATH COOTHOUIECHUSI MEXAY IUIONIAJAsIMU TIOBEPXHOCTEH U 00BbEMaMu
II0JTOOHBIX TEI;

e M300paXaTh H3y4yaemble (QUTYPHI, BBIIOJHATH (BBIHOCHBIE) TUIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEpXy, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAIlCHHUS;

e U3BJICKATh, HWHTEPIPETUPOBATh M TNPeoOpa3oBbIBaTh HHGOPMAIHMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCYHKaX;

 CBOOOJIHO OTIEpUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBITIOJIHATH ONEpALK HaJl BEKTOPAMU;

*33/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJUHAT;

e pelIaTh T€OMETPUUECKHUE 3a/1a4l HA BBIYHCIICHUE YIJIOB MEXAY MPSMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSIHUM OT TOYKHU JI0 INIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/A MPU PELICHNH;

¢ CBOOOZHO ONEpPUPOBAaTh TMOHATHUSMHU, CBA3AHHBIMH C JIBJKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

 BBIIOJHATh HU300pa)KEHUs] MHOTOIPAaHHUKOB M TeNl BpalleHUs IMpuU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHus MOI00US;

e CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB M TE€J BpALICHUS: CEUYECHHs LUIMHAPA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHHUs KOHYyca (MapasuiesibHbIe
OCHOBAHHIO U MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;

* CIIOJI30BaTh METOJbl IIOCTPOCHUS CEYEHMI: METOJ CJEA0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



e JOKA3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

e IPUMEHSTh TeOMETpUYecKre (HaKThl MJISI PEUICHHUS CTEPEOMETPUYECKUX
3a7a4, MPEANONAralOluX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
IPUMEHEHHUS 3a/I1aHbl B SIBHOM U HESIBHOU (opMme;

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

e IPUMEHATH IPOrPAMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

e IPUMEHATH TMOJYUYCHHbIC 3HAHUS HA MPAKTUKE: CPABHUBAThH, aHAIU3UPOBATH
U OLICHWBAaTh PEAJIbHBIC CUTYAllUH, MPUMEHATb H3YUYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOLIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOACIUPOBATH pPeabHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUH, UCCIIEA0BATH MOCTPOCHHBIE MOJIEIHU C MCIIOJIb30BAaHUEM
FCOMETPUYECKUX TOHITHH M TEopeM, ammapara aiareOpbl, periaTh
MMPAKTUYECKUE 3aJ1a4M, CBS3aHHBIE C HAXOXKICHUEM TE€OMETPUUYECKUX
BEJIMYMH;

e IMEThb TMPEJCTaBICHUSI 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU Kak
COCTaBHOM YacTH (yHIaMEHTA Pa3BUTHS TEXHOJIOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbl padoThbI
pecypcsl
1 BBenenue B ctepeoMeTpuio 23 1 0
) B3anMHOe€ pacnosiokeHue npsiMbIX B 6 : 0
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U INIOCKOCTEN B g 0 0
MIPOCTPAHCTBE
4 HepneHnmEyMpHOCTL NPSIMBIX U )5 0 0
IJIOCKOCTEHN B IPOCTPAHCTBE
5 VYTIBl 1 pacCcTOSTHUS 16 1 0
6 MHororpaHHUKH 7 1 0
Bexkrtops! B mpocTpaHcTBe 12 0 0
g [ToBTOpenue, 06001IeHNE U cUCTeMaTU3alus 5 ) 0
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
1 Ananutruyeckas TeOMeTpHst 15 1 0
) [ToBTOpEHwUe, O606HI€HI:IC u 15 | 0
cUCTeMaTH3alus 3HaHUH
3 O6bEM MHOTOTpAaHHUKA 17 1 0
Tena Bpamenus 24 1 0
5 [Tmomaamn moBepXHOCTH U 0OBEMBI 9 1 0
KPYIJIBIX TEl
6 JIBuKeHus 5 1 0
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 ) 0
cucTeMaTH3alys 3HaHui
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0
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