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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, POPMHUPYEMOE TPU U3yUYEHUU 00YUIarOIIMMHUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTU (PU3MUYECKUX 3a/1a4.

[lenb ocBoeHus mporpaMmbl yueOHOTo Kypca «['eomeTpus» Ha yriryOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUXCs IPU U3YUEHUN
reOMETpUH, KaK COCTaBJsAIOUIed mnpeaMeTHOM obmactu «Marematuka u
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BaHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPBbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHUE TMPENCTAaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO amiapara o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dbopMupoBaHHE  yMEHHUS  BJQJETh  OCHOBHBIMM  TIOHATHUAMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHKUE YMEHHS PACIIO3HABATh HA YEPTEkKaX, MOACISIX U B pEaJbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBaTh TIE€OMETPUYECKUE
MOJEIIN;

(dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

¢opMupOBaHHE YMEHHMs BIaJEThb METOJAMHU JI0Ka3aTEIbCTB M aJrOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJINUTD JOKA3aTEIbHbIE PACCYKIECHHUS B XOJ1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJady C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



00O0CHOBAaHMHU MaTEeMATHUYECKUX YTBEPXKJIECHUIN U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME WHTEUIEKTYalIbHBIX U  TBOPYECKUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpECa K U3YUEHUIO TE€OMETPUU;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  TMPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
UHTEPIIPETALNY TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMUA JIMHUAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBisitoTcs:  «lIpsiMble M IUIOCKOCTM B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00ydyeHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJIEp)KaTelIbHBIM JIMHUSAM y4eOHOro Kypca, a
(dbopMUpOBaHHE JIOTUYECKMX YMEHUH  paclpenensercss He TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON padoueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TrojaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYNAaTEeIbHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00y4YaroIUXCsl, paclIupsis U yriayOsss
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus i auddepeHuranuu  O0ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, OO€CNeYuTh YIiyOJIEHHOE
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIOIIeH yueOHoro npenmera «MareMaTukay;

HOJIFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3YyUYEHUS MaTeMaTUKH C
yduéTtoMm BbIOOpa Oyayiiei mpodeccun, obOecreurBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomeTpusi» Ha YriayOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IE€pPECEKarOIInecs,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsMeIX. [lapannenpsHOCTh MPSAMBIX U INIOCKOCTEN B POCTPAHCTBE: MapaJLJICIIbHbBIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
U 1ockocTH. [lapamienbHoe W LEHTpaJbHOE MPOEKTUPOBAHHUE, H300paxKeHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIIOCKOCTEN: IapajulesIbHbIC
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MapaJUICAbHbIE W IEPHEHAUKYIAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroronansHOE IIPOECKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha TIIOCKOCTh. [lepneHaAnKyIspHOCTh
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JMHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHbIi 1 MHOTOTPAHHBIE YTJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOIO YTJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpms3ma: Nn-yrosbHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapaiutenenume s, TpsAMOYTOJIbHBIN MTapaJIEICUNE U €r0 cBoMicTBa. KpaTuanime
NyTH Ha TOBEPXHOCTH MHOTrorpanHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUiIbHAs U yCeUEHHAas
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IIPU3Ma W MpaBWIbHASA NHUPAMUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U PABUIIBHBIN TeTpasap, Ky0. IlpencraBienue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/{b OCHOBAHMM, TE€OpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
IloHATHe KOMIUIaHApHBIE BEKTOPHL. [IpU3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BeKTOopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOI MeExXay BeKkropamu. CKalsipHOE NIPOU3BEJICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxkenue cepsl
U TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3BépTka nunmuapa u konyca. Cummetpusi chepsl U mapa.

O0béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenunena v ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpa, TUPpaMHUIbl 1 KoHyca. O0BEM I1apa u I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BmmcanHas B
UJIMHAP, OMHCAaHHAs OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
miockocThio. Kacanue mapa u cdepsl TI0CKocThiO. [IOHATHE MHOTOrpaHHUKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTe.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJACH TOBEPXHOCTEH
nonoOHbIx ¢uryp. IIpeoOpazoBanue mnonoOusi, romoreTusi. Permenue 3agau Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceyeHuit MHOTOTPAHHUKOB U TEJ BpAllCHUS: CEUEHUS LIUIIUHpa
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIINHY), CEUCHUS 1Iapa, METOJIbI MOCTPOCHUS
CEUCHMI: METOJ CJIEeIOB, METOJ] BHYTPEHHEI0 MPOEKTUPOBAHUS, METOJ] IepeHoca
CEKyIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOe YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOrOo yMHOXkeHus. I[IpsMmoyrojibHass cucTeMa
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTopa Mo
6azucy. KoopanHaTHO-BEKTOPHBII METOI IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKEeHUS B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpakeHus. [[BUKeHUS W PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXKEHUN: TapalielbHbIA TEPEHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA YUYUEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

1) rpaxknanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UILIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCUMCKOI0 O0IEeCTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIMOHUPOBAHUSI PA3UYHBIX CTPYKTYp, SBJICHUM, MPOLEIYP
IrpaXIaHCKOTo  oOmiectBa  (BBIOOPBI, ONPOCKI WU JIpyroe), yMeHHE
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMH 1 HA3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKCHUS K
MMPOLUIOMY M HACTOSIIEMY POCCUUCKOW MATEMATHMKH, HEHHOCTHOE OTHOUIEHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIB30BaHUE ATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMHUKH;



3) AyXOBHO-HPABCTBEHHOE BOCIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCHUHCKOTO Hapoaa, chOpMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTHICCKUM
MPUMEHEHUEM JIOCTUKEHUN HAYKH U JAESTEIbHOCTBIO YYEHOTO, OCO3HAHUE JIMUHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYTyIIETO;

4) acTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIIECHUE K MHUPY, BKIIOYAs 3CTETUKY MaTEeMaTHYCCKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KIeHUH, BOCTIPUUMYUBOCTD K
MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTEMAaTHYECKWE 3HAHUS B
MHTEpecax 3/10pOBOT0 U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 37I0pOBBIO (370POBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTJIbIXa, peryisipHas (GU3M4ecKass aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
TIPY 3aHATHSAX CIIOPTUBHO-03/J0POBUTEIBHON IEATEITLHOCTBIO;

6) TpyaoBoe BociuTaHueE:

TOTOBHOCTh K Tpydy, OCO3HAaHUE LIEHHOCTU TPYAOIIO0OUs, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOW  ACATEIBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKMU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eCcKoMYy  OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHX 3aJ1a4 MaTEMaTHYECKOM HApaBJICHHOCTH;

7) 3K0JIOTHYECKOe BOCITMTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHNMAHUE BIIASHHS
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HAHHE TJIOOATILHOTO XapaKTepa dKOJIOTUUECKHUX MPoOJieM, OpUEHTAITUS
HAa TPUMECHEHHE MATeMAaTHYECKHMX 3HAHMM JUIsl penieHus 3ajgad B 00JacTu
OKpYXaromel cpepl, IIaHUPOBAaHUE TIOCTYNIKOB W OIICHKA HMX BO3MOJKHBIX
MOCJIEICTBUM JIJIsl OKPYKAIOILLEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

C(OPMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMaTUUECKON
HAyKH KaK cepbl 4eTOBECUCCKOM IeATETLHOCTH, ITANOB €€ Pa3BUTHS U 3HAUNMOCTH
JUTSL pa3BUTHS ITUBHIIN3AINH, OBJIAJACHUE SI3IKOM MaTEMaTUKH U MaTeMaTHYECKOU
KyJIbTYpO# KaK CPEJCTBOM MO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISATH MMPOCKTHYIO
Y UCCJIEIOBATEILCKYIO JIEATEIHOCTh MHANBUAYAIBHO U B TPYTIIIE.

METANPEAMETHBIE PE3YJIbTATBI



ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeficTBusA:

BBISIBIISAIT M XapaKTEPHU30BaTh CYILIECTBEHHbIE MPU3HAKM MaTEMaTHUYECKHX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHs TIOHATUN, YCTAHABIMBATH CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 17151 0000ILEHHS U CPAaBHEHHSI, KDUTEPUU ITPOBOIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYyJIHpPOBaTH U  NPEoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHI;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JE€IyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTBH CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUIMA
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTYMEHTALIUIO, IPUBOJIUTH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYIAEHUS U BBIBOJIBI;

BBIOMpATh CMOCOO peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BapHAaHTOB PELIEHUs, BHIOMpPATh HanboJee MOAXOASIUN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarelbcKne 1eiicTBUS:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HaHUS,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
yCTaHaBIIMBAaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Y, apryMEHTHPOBATH
CBOIO ITO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro o0beKTa, IBJICHUs, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXLy 00bEKTaMHU, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO pPe3yjbTaTam
NPOBENEHHOTO  HAOJIOJIEHMS, HUCCIEIOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOLIECCa, & TaKKE BbBIABUTATH
IIPEATIOJIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

BBISIBJIATH Je(UUNTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auu;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO PAa3TUUYHBIX BUAOB U (PopM
IIPE/ICTABIICHHUS;



CTPYKTYpUpPOBaTh MHGOPMALIMIO, MPENCTaBIATh €€ B pasNUYHbIX (Popmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIILHO
c(OpMyJINPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBIE YHHBeEpCaJIbHbIe YueOHbIe AeiiCTBHA

OO0wmenne:

BOCIPUHUMATh U (hOPMYIMPOBATH CYKIAECHHUSI B COOTBETCTBUHU C YCIOBUSMU U
LEJSIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHs IO XOIy pEUIeHus 3aJayu,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yJIbTAT;

B X0/ 00CY>XJIeHUS 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYTMX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3jM4YUe€ M CXOACTBO MO3ULMKA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh PA3HOIIACHS, CBOU BO3PAKEHHUS;

IIPEACTABIATh PE3yJIbTaThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaad
NPE3EHTAlUU U OCOOEHHOCTEN ayTUTOPHUH.

PerynsitTuBHbIe YHHBEpCAJIbHbIE YUeOHbIE AeiiCTBHS

Camoopranusamnus:

COCTaBJISAThH IJIaH, aJITOPUTM PEIICHUS 3a/a4l, BIOUPATh CIIOCOO pEelIeHUs ¢
Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ yUéTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JECUCTBUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAAECTh
crocobamMu CaMOINPOBEPKHU, CaMOKOHTPOJISI TIpoIrlecca W pe3ysibTaTa peIIeHUs
MaTeMaTHUYEeCKOHN 3aJ1auM;

MPEBUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUU 3aJ1auH,
BHOCHUTh KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATH MPUUUHBI
JOCTIKCHUSI WM HEIOCTUKEHUST PE3YJIbTATOB JIEATEILHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1€ATEJIBHOCTD:

MMOHUMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3adad, NPUHUMATH II€b COBMECTHOU
NeSATEeTLHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh



BUJIBI pa0OT, IOTOBApUBATHCS, 00CYX AATh MPOIIECC U Pe3yIbTaT paboThl, 00001IIaTh
MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B TPYMNMOBBIX (opMax paboTel (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOIHATH CBOIO YaCTh PaOOThI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YJI€HAMU KOMaH/Ibl, OLICHUBATh Ka4€CTBO CBOETO BKJIAJa
B 0OmuUiA TPOAYKT TO KpUTEPHUsIM, COHOPMYIUPOBAHHBIM yYaCTHUKAMHU
B3aUMOJECHUCTBUA.

IMPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyyaromuiics HayIuTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUU TIPU
pelIeHnN 3a7a4 U MPOBEACHUN MaTEMAaTHYECKUX PaCCyKICHHIA;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX MPH PELICHUU
F€OMETPUYECKHX 3a]1aY;

e KJIAcCU(UIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEW B IMPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTENW B POCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATH TMOHATUSAMH, CBA3AHHBIMU C YyIJlaMHd B
IPOCTPAHCTBE: MEXJY IMPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
IJIOCKOCTBIO;

e CBOOOIHO ONEpPUPOBATh NOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKaMU;

e CBOOOJHO pacrmo3HaBaTb OCHOBHbIE BHJbl MHOTOIPAaHHUKOB (Mpu3Ma,
nupamua, NpsMOYTOJIbHBINA Mapaienenunen, Kyo);

e KJIAaCCU(PUUMPOBATH  MHOTOTPAHHWKH,  BBIOMpass  OCHOBaHWS IS
KJIacCU(UKaIIH;

e CBOOOAHO ONEpUPOBATH  IOHATUSMH, CBSA3AHHBIMH C  CEUYCHHEM
MHOTOI'PaHHHUKOB TJIOCKOCTBIO;

e BBINOJHATH napajieabHOE, LEHTPATbHOE u OpPTOrOHAIBHOE
MPOEKTUPOBaHKE (PUTYP HA TUIOCKOCTh, BHIMOIHATH U300pakeHus puryp Ha
IJIOCKOCTH;

e CTPOWUTH CEYECHHSI MHOTOTPAHHUKOB PAa3JIMUYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIIAAM  IOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
NUpPaMU/a), FTEOMETPUUECKUX TEJl C MPUMEHEHHEM (HopMyT;

e CBOOOIHO OMEPUPOBATH MOHATHSIMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ TJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IIIOCKOCTh CHMMETPUU PUTYPBI;

e CBOOOJHO ONEPUPOBATH MOHATUAMH, COOTBETCTBYIOIIMMHU BEKTOpam U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACUCTBUS HAJ BEKTOPaMHU;



pemiarb 3aJadyd Ha JOKAa3aTelIbCTBO MAaTEeMaTUYECKUX OTHOLICHUHA U
HAXO0XKJIEHUE FEOMETPUYECKUX BETMUNH, IPUMEHSS N3BECTHBIE METOIbI IPH
pElIEHNH MaTEeMaTUYECKUX 3aJlad MOBBIILIEHHOIO W BBICOKOI'O YPOBHS
CJIOHOCTH;

IPUMEHATh IPOCTEHIIME MPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKAaTh, MPEOOpa3OBbIBAaTh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpPEeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

IPUMEHATh [OJYYEHHbIE 3HAHMS Ha [PAKTUKE: CpPaBHUBATh W
aHAIM3UPOBAaTh PEALHBIE CUTYALMH, MPUMEHATh HU3yYECHHbIEC MOHSATUS B
npolecce TMOWCKAa peUIeHHs] MaTeMaTH4ecKH chopMmynnpoBaHHON
npo0JieMbl, MOJEINPOBATh pEAIbHbIE CUTyallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh ITOCTPOEHHBIE MOJEIN C HCIIOJIB30BAHUEM I'€OMETPUUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelarb MPaKkTUYECKUE 3aJauH,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTUSI TEXHOIOT .

K koniry 11 kiacca oOyyaromuics HayquTCst:

CBOOOJHO OMNEPUPOBATH IMOHATHSMH, CBS3aHHBIMH C IHJIAHIPHYICCKOM,
KOHMYECKOW U CcepuyecKOol TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOy YCHHUS;

OTepUPOBATh MOHATUIMH, CBSI3aHHBIMH C TEJIAMH BpAIICHUS: IIMIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpauleHus (UMIUHAP, KOHYC, cdepa W 1ap) U
OOBSICHATH CTIOCOOBI MOTYYSHUS TEJ BPAICHHS,

KJIacCU(UIIMPOBATh B3aUMHOE PaCIooKeHue chephl U MIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallCHHS,
00BEMBI M TIIOMIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB M TEN BpAIICHHS,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBA3AaHHBIMA C KOMOWHAIMSIMHU TEI
BpaIlleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WU TEJIO
BpaIlCHUS;

BBIYUCIISATH COOTHOIIECHUS MEXKTY TUTOMIAIIMUA TIOBEPXHOCTEH 1 00bEMaMu
ITOJIOOHBIX TET;

n300pakaTh u3y4aembie (UTYPBI, BBITOIHATH (BBIHOCHBIC) TUIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEpXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TeJl BPAIICHNUS;



U3BJIEKAaTh, WHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh HMH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMPEeACTaBICHHYIO Ha
yepTexkax U pUCYHKaX;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIEpaIiy HaJl BEKTOPAMH;

3a]1aBaTh MJIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TeOMETPUUECKUE 3a/1a4i Ha BRIUUCIICHHUE YIJIOB MEXKTy PSIMBIMU U
MJIOCKOCTSIMH, BBIUYMCIICHUE PACCTOSHUNA OT TOYKH JI0 TJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METOIa MPU PEIICHHH;
CBOOOJTHO ONEPUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JIBJKEHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUN;

BBITIOHATh M300paXK€HUsI MHOTOIPAHHUKOB U TEJ BpaAIllCHUS MpHU
MapajuieiIbHOM  TEPEHOCE, ILEHTPAIbHOM CUMMETPHUH, 3E€PKAJIbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MoA00us;
CTPOUTH CEYEHUsT MHOTOTPAHHUKOB M TEJ BpAIICHHS: CEYEHUS LMUIUHAPA
(mapayuienTbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYyca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIME YEPE3 BEPIIUHY ), CEUEHUS 1I1apa;
UCIIOJIB30BAaTh METOJBl IIOCTPOEHUS CEUEHUW: METOJ CJIE0B, METOA
BHYTPEHHETO IIPOEKTUPOBAHHUSI, METOJ IEPEHOCA CEKYLIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSITh TeoOMeTpuYecKre (AKThI JUIsi PEUIEHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralluX HECKOJbKO IIaroB PEIICHUS, €CIH YCIOBUS
MIPUMCHEHHUS 3a/I1aHbI B SIBHOW 1 HESIBHOH (hopme;

pelmarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHUH H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYMH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

MPUMEHSITH IMOJyYCHHbIC 3HAHUS HA TPAKTUKE: CPABHUBATh, AaHAJIM3UPOBATH
U OIIEHUBATh peajbHbIE CUTYyallUd, MPUMEHSITh W3yYCHHBIC MOHSTHSA,
TEOpEMbI, CBOMCTBA B TMpPOIECCE IOUCKA pEHIeHUs MaTeMaTH4YeCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh peaNIbHbIC CUTyallud Ha
A3BIKE TEOMETPUH, UCCIEN0BATh MOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3aJlayd, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJINYUH,;

UMETh TpEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Koamecteo acon dueKkTpoHHbIe (LM pPOBbLIE)
n/n NpOrpamMmbl Bcero Korrpoabhbie o0pa3oBaTe/ibHbIE PeCypPChl
padoThI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHOe pacmonoxeHue MpsmMbIX B 5 1
IIPOCTPAHCTBE
3 [TapamiensHOCTh MPSMBIX U TUNIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepHeHHHI\C’yHﬂpHOCTL TPSIMBIX U o5
TJIOCKOCTEH B IIPOCTPAHCTBE
5 VYTl ¥ paccTosHUS 16 1
6 MHororpaHHuKH 7 1
Bexkropsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM pPOBbLIE)

Ne n/m KoHTpoJbHbIe
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE pecypChl
padoThI
1 AHanuTH4eckas reoMeTpus 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
cucTeMaTHU3alys 3HaHUi
3 O0BEM MHOTOTpaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHus 5 1
5 IToBTOpeHue, 06o6meHIfe u 17 5
cucTeMaTHh3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Martematuka: anreOpa v Hadajla MAaTEMaTHYECKOTO aHalIN3a, TEOMETPHUS.
I'eometpus. 10-11 kmacchr: yueOHUK 111 001I€00pa30BaTEIBLHBIX
opraHuzanmii: 6a30Bbii U yrayonenusii yposau/ (JI.C. AranacsH, B.D.
byty3o0s, C.b. Kagomues u np.). — M.: [IpocBenienue

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

A.IL. Epmoga, B.B. I'ono6opoabsko. CaMoCTOSITENbHBIE U KOHTPOJIbHbBIC
paboTsl o reometpun 10 kiacca. - M. Unekca

A.IIL. EpmioBa, B.B. I'ono6opoasko. CaMoCTOSTENbHBIE U KOHTPOJIbHbBIC
pabotsl o reometpuu 11 kiacca. - M. Unekca

KouTtponsHo-uzMeputenbabie Matepuaisl. I'eomerpus. 10 kmace/ Coct. AH.
Pypyxkun. - M.: BAKO

KouTtponbsHo-uzMeputenbabie Matepuaisl. 'eomerpus. 11 kmace/ Coct. AH.
Pypyxkun. - M.: BAKO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

«Pemy EI'O»
«math100 py»



