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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
oOmero oOpa3zoBaHus, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUWE,  (opmMupyemMoe 0OpH  HU3YyUYEHUU
0oOy4YaromMUMHCS TOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITONIB3YIOTCSI TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHus mporpamMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYEHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHO obnactu «MaTtemaTuka u
uHpopMaTukKa»  uyepe3  oOecredeHHe  BO3MOXKHOCTH  MNPUOOpEeTeHHs |
UCIIOJIb30BaHUsl Oosee TriayOOKMX TE€OMETPUYEeCKHMX 3HAaHUNW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpuoputeTHRIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIUIYyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHre NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOM KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEICTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINHCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIETO MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

¢opmMupoBaHue  yMmMeHMs ~ BJaJ€Thb ~ OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypax M HX OCHOBHBIMU CBOICTBAMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIlICHUs 3a/1a4;

(GopMupoBaHuEe YMEHHs paclo3HaBaTh HA YePTEKax, MOJEISIX U B PEAIbHOM
MUpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATUYECKOTO IMOCTPOCHHS
MaTeMaTUYECKUX TEeOopuid, (HopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(GopMupoBaHUEe YMEHHUS BIAJETh METOJAAMHU JI0KA3aTeIbCTB U AJITOPUTMOB
pELICHMs, YMEHHUSI HUX HPUMEHSTh, MPOBOJIUTH JIOKa3aTeJIbHbIE PACCYKICHUS B
XOJI€ pelIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C PAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME TMPEACTABICHUS O HEOOXOJMMOCTHM  JOKAa3aTeIbCTB  IMpHU



000CHOBaHUM MAaTeMaTUYECKUX YTBEPKJICHUM U POJIM aKCUOMATUKH B MPOBEICHUN
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K H3yUYSHHUIO TEOMETPHH;

dbopmupoBanue (yHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJCIMPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUS TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMHU TTOTYyUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBLHBIMU JIMHUSAMH Y4eOHOTO Kypca «I'eomerpus» B
10-11 «xnaccax sBustorcs: «lIpsMble M IJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukny, «Tema BpameHus», «BeKTopbl ©W  KOOpPAWHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSMMY, PEICBAHTHBIMH T€OMETPHUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHUS B
1011 xmaccax, OTHOCHUTCSI KO BCEM COJIepKaTelIbHBIM JIMHUSIM Yy4eOHOro Kypca, a
dbopMupOBaHUE  JIOTUYECKHX YMEHMM  pachpelensieTcss He  TOJbKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 110 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEEC IMPEIMETHBIM pe3yiibTaTaM OcCBoeHUs DenepanbHOl paboueit
IpOrpaMMbl, pACTpeNeNEHHbIM IO ToAaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIIUITHAILHBIM BOIIPOCaM O0yJaronuecs
oOpamaiuch HEOJHOKPATHO. OJTO TMO3BOJAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYCCKUMU MOHSATUSIMU U HABBIKAMU MOCIIEIOBATEIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4alOUIUXCsl, PACIIUPSSA U YIIIyOIss
e€, 00pa3yst NpOYHbIE MHO>KECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus ans  auddepeHnmanuu  0oOydeHHS,  TOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpoOrpamMMm, OOecneunuTh yriayOn€HHoe
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymied mpodeccun, obecrieurmBas MPEEMCTBEHHOCTh MEXKITY
oO1uM 1 IpodeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJI0).



COIAEPXAHUE OBYUEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  MOHATHS ~ CTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue npsMbIX B IPOCTPAHCTBE: MepeceKarouuecs,
napajulesibHble M CKpeluBaomuecss mnpsiMble. [Ipu3Haku CKpelnuBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaiebHbIe
npsIMbI€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX NPSIMBIX, NapaJUICIbHOCTD MPSIMOM
U 1iockoctu. [lapannenbHoe M UEHTpalbHOE MPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIbI C COHAINPAaBICHHBIMU CTOPOHAMM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCTBe. [lapanienbHOCTh MIIOCKOCTEH: mapaieabHble
IUIOCKOCTH, CBOICTBa napajieTbHbIX TJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapasuielenunes,
OCTPOCHHE CEUEHUH.

[lepneHAUKYIAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIEC B
POCTPAHCTBE, MpPSIMbIE TMapaiebHble W TEPHEeHIUKYISIPHBIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsMOil

NEPIEeHIUKYISIPHOMI MJIOCKOCTH. OproroHanapHOe POEKTHUPOBAHUE.
[leprieHAUKYNIAp ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKU JO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 7O  TUIOCKOCTH,  MpoeKmuss  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYISPHOCTH  JBYX
mIockocTent. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXAY NPSAMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpanHoro yria. CBOICTBa IUIOCKHX U
JNBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHororpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. [lpusma: n-yrosbHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBasl M MOJHAs TTOBEPXHOCTH MMPU3MBI.
[Tapamnenenunen, nOPSAMOYTOJBbHBIM — MapajuleNIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuKa. Teopema OJiinepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yronapHas nupamuja,
npaBUiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep W OOKOBBIX TpaHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAHHUKM: NMPABWUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHWpPAaMUIA, [IpaBUJIbHAsA TPEYrolibHAas IHUpAaMUIa U IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHne O MpaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTajp,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAJAb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIBI,
TeopeMa O IUIOLIAAY YCEUEHHOW TMPAMU/IBL.

CummMmerpuss B TIPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHM  INPABHIBHBIX
MHOTIOrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUILHOMU
IAPaMUBI.

BekTopsI M1 KOOPpAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOKEHHE BEKTOpAa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IlonsATHe KOMILIaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pas3IoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM.  IIpsAMoyrosbHas  cucreMa  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTOpa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJI MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: WWIMHAPUYECKAs IMOBEPXHOCTh, KOHUYECKAs IMOBEPXHOCT,
chepuueckass TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, mmap. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHusl Ha TIockocTh. Pa3BépTka nunuuapa U koHyca. Cummetpust cepsl u
mapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMol U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUPpaMHUIbl U KoHyca. O0BEM Iapa u M1apoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipu3ma, BhucaHHas B
[MWINHAP, OMHCAaHHAs OKoJo unwuiauHApa. Ilepecedyenme cdepbr u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH LUIUHApPA, KOHYycCa, miionanas chepbl U e€ 4dacteil.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mogoOus, romoteTHs. Pemenue 3agad Ha
MJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIMIHHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TmapasuliesibHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEYSHHS 1Iapa, METOIbl MOCTPOCHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEeKYILEeH MITOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oazucy. KooOpIMHATHO-BEKTOPHBIM METOJ MPU PEIICHUH TeOMETPUIECKUX
3a/iay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKECHHWW. Buasl JBWKEHUHN: TapaulelbHBIA TIEpPEHOC,
[IEHTpajbHAsl CHUMMETpPHS, 3€pKajbHAas CHUMMETpPHUS, IMOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus nomobus. [Ipsmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTb IPaXKAAHCKOM MO3UIIMN 00YyYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHIMCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BbIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUICKUX MAaTEMAaTHUKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCHUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO0 MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKd U JEATEIbHOCTBIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETo;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3juyHbIX BUAOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3I0pOBOT0 1 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHast pU3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpPYIdy, OCO3HaHWE IIEHHOCTH TPYJIOJIOOUS, HWHTEpeC K
paznmuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3OBaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAITpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUSI
Ha TMPUMEHEHHE MaTEMAaTHUYEeCKUX 3HAHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, IMIAaHUPOBAHHE IIOCTYMKOB W OICHKM HUX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAayKH U  OOIIECTBEHHOW  TMpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW eATeIbHOCTH, JTaroB €&
Pa3BUTHUA W 3HAYMMOCTH JUISI Pa3BUTHS [MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDPAa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE IMPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, TOHSATHHA, OTHOIICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A,

BOCIIpUHMMATh,  (OPMYIUPOBaTH W  NPEeOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUYN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apryMEHTAIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmoco0 pemieHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEILICHUS, BbIOMpaTh Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCIICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaresbckue 1eicTBUA:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEAOBAHHE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OPOBENEHHOTO  HAOJIOJEHUs, MCCIEOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IEHHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPEIOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH J€(PUIIUTHI MHOOPMAILIUK, TAHHBIX, HECOOXOAUMBIX JIJII OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHPOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBiIcHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IUYHBIX (opMax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OILICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUS

Oo0menmne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IeJIIMHA OOIICHUS, SCHO, TOYHO, I'PAaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHMs IO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelIacMo 3a7add, BBICKA3bIBATh HJEH, HAIlCJICHHBIC Ha ITOMCK
pEIIEeHUs, COTMOCTABISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YJbTaThl PEIICHUS 3aJa4M, dKCIIEPUMEHTA, UCCIICI0BaHUsI,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (OopMaT BBICTYIUICHUS C Y4ETOM 3a1a4
MPE3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IUJIaH, AJITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIIbHOM  peduiekcun Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJIbTATOB, BIAACTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpoliecca M pe3ysibTara pelieHus
MaTeMaTHYECKOM 3aa4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJlauH,
BHOCUTb KOPPEKTHUBHI B JEATEIHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUST WJIM HEJOCTHXKCHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThI, pacrpeacisiTh
BUIBl paboOT, JOroBapmBaThCs, OOCYXIaTh WPOLECC U pe3yibTaT paloTHl,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HAaMU KOMAaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

¢ CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TMOHSATHUSMU CTEPEOMETPUU TPH
pEIIeHNUH 337249 U MTPOBEICHUHA MAaTEMATUUECKUX PACCYKICHUH;

o IPUMEHATH AKCMOMBI CTEPEOMETPUU UM CIEICTBUS M3 HUX TMPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

o KJTACCH(PUITMPOBATh B3aMMHOE PACIONIOKEHUE TPSIMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

¢ CBOOOJIHO  OMEpPUPOBATH TOHATHSMH, CBSI3aHHBIMH C  yrjaMud B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMOH H
TUIOCKOCTBIO;

¢ CBOOOJTHO OTIEpUPOBATH TIOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



¢ CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOIPaHHUKOB (IIpU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajjiesenunen, Kyo);

e KJIACCH(UIIMPOBATH ~ MHOIOTPaHHUKH,  BBIOMpAas ~ OCHOBaHUSA IS
KJ1accupuKaIuu;

¢ CBOOOJIHO  ONEpPUPOBATH  MOHATUSAMH, CBSA3AaHHBIMU C  CEUYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBHITIOJIHATH MMapajuiesibHOE, HEHTPATBbHOE U OPTOTOHAIILHOE MTPOEKTUPOBAHUE
(Guryp Ha MmIOCKOCTh, BBIMOJIHATH U300paKeHUs PUTYp HA MJIOCKOCTH;

e CTPOUTH CEUEHUST MHOTOIPAHHUKOB DPA3JIMYHBIMU METOJIaMH, BBIIOJIHSTH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH TUIOUIAJN TOBEPXHOCTEH MHOTOIPAHHUKOB (IIpU3Ma, MUpaMU/Ia),
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

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

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

e BBIIIOJIHATH ICUCTBUS HaJl BEKTOPAMY;

epelIaTh 3aJa4¥ HA JIOKA3aTEJBCTBO MAaTEMaTUYECKUX OTHOLICHHW W
HaXO0XJACHUE T'€OMETPUYECKUX BEIMYMH, NPUMEHSS W3BECTHBIC METOBI
[IPY PEIICHUH MAaTeMaTUYECKUX 3a7a4 MOBBIIICHHOIO U BBICOKOI'O YPOBHS
CJIOKHOCTH;

e [PUMEHATH NPOCTEHIINE IPOTrPaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAIlHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3aa4;

e U3BJIEKAaTh, NPEOOpPA3OBBIBATH M HHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEACTABICHHYIO Ha
yepTexax U pUCYHKaXx;

e [[DUMEHATH  IOJYYEHHBIE 3HAaHUS HA INPAKTHKE: CpaBHUBATh U
AHAIM3UPOBATh PEAJbHBIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHMCKa peIHIeHHs MaTeMaTHYecKd ChOopMyIHPOBAHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEabHbIE CUTYallMd Ha SI3bIKE TE€OMETPHH,
HCCJIEN0BATh MMOCTPOEHHBIE MOJEIHN C HCIOJIb30BAHUEM T'€OMETPHUYECKUX
MOHATUI M TEopeM, amnmapara anareOpsl, pemarb MpakTUYECKHUE 3aJayd,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEJIMYNH;

e IMETh MPEJACTABICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kinacca oOyvaromuiicst HAy4UTCS:



¢ CBOOOJIHO OINEpPUPOBATH MOHATUSAMHU, CBA3AHHBIMH C LWJIMHIPUYECKOM,
KOHUYECKOM U c(EepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHITH CIOCOOBI
MOJIY4YEHHS;

¢ ONIEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C TEJIaMHU BpalllCHHs: LUIHHIPOM,
KOHYCOM, chepoit u mapom;

e pacno3HaBaTh Teja BpauleHus (LHIMHIP, KOHYC, cdepa U map) U OObICHITH
CHOCOOBI MOTYYEHUS TEN BPALLEHUS;

e KJIAaCCU(PUIIMPOBATH B3aUMHOE PACIIONOKEHUE C(Pephl U MITOCKOCTH;

¢ BBIYUCJIATh BEJIWYMHBI HJIEMEHTOB MHOTOIPAaHHMKOB U TeJl BpallleHHs,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKHUX TeJl C IPUMEHEHUEM (HOPMYIT;

¢ CBOOOJIHO OINEPUPOBATH MOHSTHUSIMH, CBSI3AHHBIMU C KOMOWHALUAMH Tel
BpallleHUs] ¥ MHOTOIPAaHHUKOB: MHOTOTPAHHUK, BIUCAHHBIA B cdepy U
OMMCAHHBINA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

¢ BBIYUCIIATh COOTHOUICHUSI MEXIY IUIOLIAASMU MOBEPXHOCTEH U 00BEMaMu
I10JTOOHBIX TEI;

e M300paXaTh M3y4yaemble (QUTYPHI, BBIIOJHATH (BBIHOCHBIE) TUIOCKHE
YepTeX U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

e U3BJICKATh, HWHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

 CBOOOJIHO OTIEpUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BHIIIOJIHATH ONEpALlMK HaJl BEKTOPaMU;

*3371aBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOPAUHAT;

e pElIaTh TEOMETPUUECKUE 3a/1aYM HA BBIUYMCICHUE YTIIOB MEXKIY MPAMBIMHU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/1A MPU PELICHUH;

¢ CBOOOZHO ONEpPUPOBAaTh TMOHATHUSMHU, CBA3AHHBIMU C JIBJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUIKCHUI;

 BBIIIOJHATh M300pa)KEHUs] MHOTOIPAaHHUKOB M TeNl BpalleHUs IMpHU
NMapajyIeIbHOM  NEPEHOCE, UEHTPAIbHOM CHMMETPHUM, 3€pKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, Tpeodpa3oBaHus moao0us;

e CTPOUTH CEYEHHUS] MHOIOTPAaHHUKOB M TE€J BPAILIEHUS: CEYECHHs LMUIUHAPA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;

* CIIOJIb30BaTh METOJIbl TIOCTPOEHUS CEYEHMI: METOJ CIJEI0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



e IOKA3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS,

e IPUMEHSTh TeOMeTpUuYecKre (HaKThl MJISI PEIICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANONATalOlNX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

epeIIaTh 3aJa4Yd HA JIOKA3aTEJIbCTBO MATEMATUYECKMX OTHOLICHUU U
HAaXO0XJIEHUE TEOMETPUUYECKUX BEJINYMH;

e IPUMEHATH IIPOrPAMMHBIE CPEACTBA M BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a]ad;

e IPUMEHATH IMMOJIYYCHHbIC 3HAHUSA Ha MPAKTUKE: CPABHUBAThH, aHAJIU3UPOBATH
U OLICHWBAaTh PEAJbHBIC CUTYAllUH, MPUMEHATb H3YUYCHHBIC TOHATHSA,
TEOPEMBbI, CBOMCTBA B IMPOILECCE IIOUCKA PEIICHUS MAaTEMATUYECKH
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATH peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
FCOMETPUYECKUX TOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MIPAKTUYECKUE 3aJauyd, CBA3AHHBIE C HAXOXKJICHUEM TI€OMETPUUYECKUX
BEJIMYMH;

e UMETh TMPEJCTABICHUS OO0 OCHOBHBIX JTalax pa3BUTUS TEOMETPUM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
https://resh.edu.ru/
1 Bsenenue B crepeoMeTpuio 23 1 https://uchiru/
) B3anMHOe pacnosiokeHue npsiMbIX B 6 1 https://uchi.ru/
IIPOCTPAHCTBE https://resh.edu.ru/
3 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1 https://uchi.ru/
IIPOCTPAHCTBE https://resh.edu.ru/
4 [TapanneabHOCTh NPSMBIX U TUIOCKOCTEN B g https://uchi.ru/
MIPOCTPAHCTBE https://resh.edu.ru/
5 [TapanneabHOCTHh NPSMBIX U TUIOCKOCTEHN B g https://uchi.ru/
IIPOCTPAHCTBE https://resh.edu.ru/
6 [TepieHAMKYASIPHOCTD MPSIMBIX U 75 https://uchi.ru/
IJIOCKOCTEM B MPOCTPAHCTBE https://resh.edu.ru/
https://uchi.ru/
7 VYrubl U paccToOsiHUS 16 1 hitos://resh.cdu.ru/
https://uchi.ru/
8 Muororpannyky 7 1 https://resh.edu.ru/
https://uchi.ru/
9 Bexrtops! B pocTpaHcTBe 12 hitps://resh.cdu.ru/
[ToBTOpeHue, 0000IIEHNE U CUCTEMATH3AIMS https://uchi.ru/
10 . 5 2
3HAHUU https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 116 7 0




11 KVIACC

KounyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM uudposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
MPOrpamMmmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
https://uchi.ru/
1 AHanutruyeckas TeoMeTpHst 15 1 hitps://resh.cdu.ru/
[ToBTOpEeHue, 0600IICHNE 1 https://uchi.ru/
2 . 15 1
CHUCTEMAaTHU3alMs 3HAHUI https://resh.edu.ru/
.. https://uchi.ru/
3 O6bEM MHOTOTpaHHUKA 17 1 hitps://resh.cdu.ru/
https://uchi.ru/
4 Tena ppamenus 24 ! https://resh.edu.ru/
[Tmomaay moBEpXHOCTH U OOBEMBI KPYTIIBIX https://uchi.ru/
5 9 1
TeN https://resh.edu.ru/
https://uchi.ru/
6 Hpwicenns > ! https://resh.edu.ru/
[ToBTOpEeHUE, 0600IICHNE 1 https://uchi.ru/
7 . 17 2
cucTeMaTu3alus 3HaHUN https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 102 2 0
[NPOI'PAMME
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