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Pabouas nmporpamma no reomerpun uist 10-11 kiaccoB paccMoTpeHa Ha 3acelaHuM Kadeapbl eCTECTBEHHO-MAaTeMaTHUECKUX HAYK MPOTOKOI
Nel ot 28.08. 2023, yrBepxaeHa npukazom gupekropa MAOY «"opoackas rumHazusg Nel» Nel78 ot 29.08.2023r.

Pabouas nporpamma yuebHOro kypca «I'eomerpust» 1 oOyuaromuxes 10 —11 kmaccoB cocraBieHa Ha OCHOBE TpeOOBaHM K pe3yibTaTam
OCBOCHMS OCHOBHOH 00pazoBaTenbHOM mporpammsel (6azoBoro ypoBHs) MAOY «l'opoackas rumHazus «1», ¢ yderom paboueil mporpaMmsl
Bocriutauust MAQOY «l'opoackas rumHaszus «1». Peanuzanus nmporpaMmbl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIETEHIUSMH, COCTABIISIOUIMMHU
OCHOBY Il CaMOPa3BUTHsI M HENPEPHIBHOTO 00pa30BaHMsI, LEJIOCTHOCTh OOLIEKYIbTYPHOIO, JIMYHOCTHOTO M TO3HABATEILHOTO Pa3BUTHS JIMYHOCTU
00ydaromuxcs.

HEJIA U3YYEHUS YYEBHOI'O KYPCA

BaxHocTh yueGHOro Kypca reOMeTpUr Ha YPOBHE CpEHEro o01ero oopa3oBaHus 00yCIOBIeHA IPAKTUYECKOH 3HAUMMOCTBIO METAIIPEIMETHBIX
U TPEeIMETHBIX pPEe3yJbTaTOB OOy4YeHHsI T'€OMETPUH B HAMpaBICHUM JHUYHOCTHOI'O Pa3BUTUS OOydaromuxcs, (GpopMupoBaHus (GyHKIHMOHAIBHON
MaTeMaTUYeCKOM TPaMOTHOCTH, M3Y4YCHMS JPYTruX Y4eOHBIX AUCHUUIUIMH. Pa3BuTHE y 00ydYarolIMXCsi MPaBUWIIBHBIX HPEACTABICHUN O CYIIHOCTH U
MIPOUCXOXKACHUU F€OMETPUUECKUX aOCTPaKIUN, COOTHOIIEHUH PEaIbHOTO U UICABbHOI0, XapaKTepe OTPAKEHUSI MaTeMAaTUYEeCKON HAyKOH SIBICHUN U
MIPOIIECCOB PEAJIbHOTO MHUPA, MECT€ T€OMETPHHM B CUCTEME HAyK U POJIM MAaTEeMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM IO3HAHUHM U B IPAKTUKE
CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS YYAIIMXCS, a TaK)Ke KadeCTB MBIIUICHUS, HEOOXOIUMBIX JJIs aJalTallid B COBPEMEHHOM
o01ecTBe.

['eomeTpust sBIsSETCS OAHUM U3 OA30BBIX MIPEIMETOB Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusl, Tak Kak 00ecreunBaeT BO3MOKHOCTb U3YUCHUS
KaK JUCLHUIUIMH €CTeCTBEHHO-HAyUYHOW HANPaBIEHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MplluIeHUE, GOPMUPYEMOE MPH M3YYEHUU OOYYaIOIIMMUCS MOHATHHHBIX OCHOB T€OMETPHH M IOCTPOEHUH IIETIOYKH JIOTHUECKUX
YTBEP)KJICHUN B XOJI€ PEIICHUSI TEOMETPHUUECKUX 3a/1a4, YMEHUE BBIJIBUTATH U ONPOBEPraTh TMIOTE3bl HEIIOCPEACTBEHHO UCTIONb3YIOTCS IPU PELICHUN
3a]]a4 €CTeCTBEHHO-HAYYHOT'0 [TUKJIA, B YACTHOCTH U3 Kypca (GU3UKH.

YMeHHe OpUeHTHPOBATHCS B IMPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO BCEX OOJIACTSX JIEATENbHOCTH 4yenaoBeka. OpHeHTalus 4eJI0BeKa BO
BPEMEHU U TPOCTPAHCTBE — HEOOXOAUMOE YCJIOBHUE €ro COLHMAIbHOrO OBITHS, (opMa OTpakeHHsI OKPYXKAIOIIEro MHpa, YCJIOBHE YCHEIIHOTO
MO3HAHUS U aKTUBHOTO IpeoOpa3oBaHus ACHCTBUTEIBHOCTH. OnepupoBaHe MPOCTPAHCTBEHHBIMU 00pa3amMH OOBEAMHSACT pa3Hble BUIBI yUEOHOHN U
TPYAOBOM NEATENBHOCTH, SBISETCS OAHUM U3 MPO(ECCHOHATBFHO BAXKHBIX KAuecCTB, IMO3TOMY aKTyajbHa 3aj1adya (popMupoBaHHS Yy OOydarOMIUXCS
IPOCTPAHCTBEHHOT'O MBIIUICHUS KaK Pa3sHOBUIHOCTH OOPAa3HOTO MBIIUICHHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K IMPaKTHUECKOM
JESTeIbHOCTH IO MHOTHM HAIPaBJICHUSM.

Llenbs ocBoeHus mporpamMmbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM ypoBHE oOyueHHs — 00mIeoOpa3zoBaTelbHOE U OOIIEKYJIBTYpHOE
pa3BuUTHE 00yUaIOLIMXCS Yepe3 00ecreueHne BO3MOKHOCTH IPUOOPETEHUS M HCIIOJIb30BaHHS CUCTEMAaTHUYECKUX T€OMETPUYECKUX 3HAHUM U JeHCTBUM,
Cneun(UYHBIX T'COMETPUH, BO3MOXKHOCTH YCIEUIHOTO MPOAOJDKEHHS OO0pa3oBaHHMs IO CHEIHMAJIbHOCTSM, HE CBA3aHHBIM C TMPUKIATHBIM
MCTOJIb30BAHUEM T€OMETPUH.

[Iporpamma mo reomMeTpur Ha 0a30BOM YpOBHE IpeIHa3HaueHa JUIsi OOYYaIOUIMXCSl CPEeIHEH IIKOJIbI, HE MCIBITHIBABIIUX 3HAYMTEIbHBIX
3aTpyAHEHUIl Ha YpOBHE OCHOBHOro oOmiero oOpasoBanusi. Takum oOpa3zom, oOydaromiuecs Ha 0a30BOM YpPOBHE JOJDKHBI OCBOMUTH OOIIHe
MaTeMaTUYeCKUE YMEHHUS, CBSA3aHHbIE CO CIIEHU(PHUKON reOMETPUN U HEOOXOIUMBIE Ul )KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3Toro, oHM UMEoT




BO3MOYKHOCTh H3YYHUTh TIEOMETpUI0 Oosiee TiIyOOKO, €cClii B JaJbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B TI'E€OMETPUYECKHX 3HAHUAX B
npodeCcCUOHATLHON 1EATEIIbHOCTH.

JIOCTI)KEHHE LIeM OCBOSHHSI MPOrpaMMbl 00ECIIeUuBAEeTCs PEIICHHEM COOTBETCTBYIOIIUX 3a1ad. [IpruopuTeTHBIMU 3ajauaMu OCBOCHHUSI Kypca
«["'eometpum» Ha 6azoBom ypoBHe B 10—11 kinaccax sBISIOTCS:

[ ¢dopMupoBaHHe MPEICTABICHUS O FTEOMETPUH KaK YaCTH MUPOBOU KYJIbTYPbl M OCO3HAHUE €€ B3aUMOCBS3H C OKPY’KAIOIIUM MHPOM;

'] ¢dopMupoBaHHE MPEICTABICHUS O MHOTOTPAHHUKAX M TelaX BpalleHHs KaK O BKHEHIIMX MaTEeMAaTHYECKHX MOJENSAX, MO3BOJISIOIIUX
OIUCHIBATh U U3y4aThb Pa3HbIE SBJICHUS OKPYXKAIOIIEr0 MUpa;

(dbopMHUpoBaHKE YMEHHS paclio3HaBaTh HA YePTekKax, MOJIEISIX U B PealbHOM MUPE MHOTOTPAHHUKH U T€JIa BPALCHUS;

OBJIa/ICHUE METOJJaMH PELICHH 33a]a4 Ha MOCTPOSHHs Ha N300PaXKEHUAX NPOCTPAHCTBEHHBIX (UTYP;

(dbopmMHUpoBaHKE YMEHHS ONIEpUPOBATh OCHOBHBIMU MOHATHAMU O MHOTOI'PAaHHHUKAX M TEJIax BPAIICHUS U UX OCHOBHBIMU CBOMCTBAMU;
OBJIa/ICHUE aJITOPUTMAMHM PEIICHUS. OCHOBHBIX THUIIOB 33/1a4; (OPMUPOBAHUE YMEHHS ITPOBOINUTH HECTIOKHBIE TI0OKa3aTeIbHbIE PACCYXKICHUS B
XOJI€ PELICHHs] CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COJEPKAHUEM;

pa3BUTHE HMHTEUICKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH OOyyarommuxcs, MO3HABAaTENbHOW AKTHBHOCTH, HCCIIEIOBATEIILCKUX YMEHUH,
KPUTUYHOCTH MBIIIJICHUS;

T ¢dopmupoBanue (QpyHKIMOHATBHON I'PaMOTHOCTH, PEIEBAHTHON T'€OMETPHUU: YMEHHUE PAacllO3HABaTh MPOSBICHHUS I'€OMETPUYECKHX MOHATHUH,
OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX >KU3HEHHBIX CUTYalUsIX M MNpPU HM3YYCHHH JAPYTHMX Y4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (POPMYIMPOBATH UX HA SI3bIKE TEOMETPUH U CO3aBATh T€OMETPHUECKUE MOAEIH, IPUMEHATh OCBOCHHBIN
reOMETPUUECKUI annapar AJis peleHUs] IPaKTUKO-OPUEHTUPOBAHHBIX 3ajja4, UHTEPIIPETUPOBATh U OLICHUBATh [10JIyYEHHBIE PE3YJIbTATHI.

OTnuuuTEeNbHOW 0COOEHHOCTHIO IPOTPaMMBI SIBJISIETCS BKIIIOUEHHE B KYpPC CTEPEOMETPHH B Havajle €ro M3ydeHHs 3ajad, pelaeMbIX Ha YpOBHE
MHTYUTHBHOTO TIO3HAHUS, M ONpEACNHEHHBIM 00pa3oM OpraHu30BaHHAs paboTa HaJ HUMH, YTO CIOCOOCTBYIOT PAa3BUTHUIO JIOTHUECKOTO H
IIPOCTPAHCTBEHHOT'O MBILIUIEHUS, CTUMYJIMPYET IPOTEKAHUE NHTYUTHUBHBIX [IPOLIECCOB, MOTUBUPYET K JAJbHEHIIEMY U3yUEHUIO IIPEIMETA.

[Ipennourenue oTHaércss HArIAAHO-KOHCTPYKTHBHOMY METONy OOY4YeHMs, TO €CTb TEOPETHUECKHME 3HAHUS HUMEIOT B CBOCH OCHOBE
YyBCTBEHHOCTb IIPEIMETHO-IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUM Yy ydalluxcs B Kypce CTEPEOMETPHUU
MIPOBOJUTCA 32 CUET pEIIeHHs 3a7jay Ha CO3/1aHUE MPOCTPAHCTBEHHBIX 00PA30B U 3a/1a4 Ha ONEPUPOBaHUE MPOCTPAHCTBEHHBIMU oOpasamu. CoznaHue
o0pasa MpOBOJIUTCS C ONOPOM HA HATJIATHOCTh, a ONIEPUPOBAHUE 00PA30M — B YCIOBHUSX OTBJICYEHHUS OT HAIJIATHOCTH, MBICICHHOTO M3MEHEHHS €ro
HCXOJHOIO COJIEPIKaHNUS.

OcHoBHbIE conepkarenbHble JTMHUM Kypca «I'eomerpum» B 10-11 kiaccax: «MHororpanHukn», «IIpsiMble W IJIOCKOCTH B HPOCTPAHCTBEY,
«Tena BpawmeHus», «BekTopsl MW KOOpAMHATBI B MPOCTpAaHCTBE». DOPMUPOBAHME JIOTUYECKUX YMEHHUH pACIpEAENseTcs HE TOJBKO IIO
coJiepKaTeIbHBIM JJMHUSAM, HO U IO TOAaM 00yUYeHHsI Ha YPOBHE CPEIHEro 001Iero oopa3oBaHusl.

Conepxanne 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHs paboueil mporpammbl, pacupeAeiEHHBIM IO ToJam
o0y4yeHHs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI OBJaJIeHHE F€OMETPUUYECKUMHU MOHATUSAMH M HaBbIKAMH OCYLIECTBIISUIOCH MOCIEA0BATEIbHO U
MOCTYTATENIbHO, C COOJIIOJICHUMEM TMPHHLMIA [PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIUCh B OOIIYI0 CHUCTEMY TI'€OMETPHUYECKUX
NPECTAaBICHUN 00yYaroIUXCs, PaCIIUpPssA U yriryomss e€, o0pasys NpOoYHbIe MHO)KECTBEHHBIE CBS3H.
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Ha uzyuenue reometpun otBoauTcs 2 yaca B Henento B 10 kiacce u 1 wac B Hepenio B 11 kimacce, Bcero 3a nBa roga o0yudeHus - 102 yueOHbIX
yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMBIE U TUIOCKOCTHU B IIPOCTPAHCTBE

OcHOBHbIE MOHATUA cTepeoMeTpuH. Touka, mpsmasi, INIOCKOCTh, TPOCTpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM MOCTPOEHUH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMHOe pacrosnoxeHue NpsMbIX B IIPOCTPAHCTBE: IIEPECEKaIOIUecs, TapaulelIbHbIE U CKpeIyBaromuecs npsamsele. [lapamienbHOCTh npsaMbIX
U IJIOCKOCTEW B IIPOCTPAHCTBE: MapaJUICIbHBIC IPAMBIE B IIPOCTPAHCTBE; NaPAJIIENbHOCTD TPEX MPAMBIX; APAJLIECIbHOCTD IPAMOU U IIJIOCKOCTH. Y TJIbI
C COHAIPABJICHHBIMA CTOPOHAMM; YI'OJI MEKIY MPsAMBIMM B IIpOCTpaHCTBE. IlapajuienbHOCTh IUIOCKOCTEW: MapalliesIbHbIE IIJIOCKOCTH; CBOMCTBA
napajieNIbHBIX II0cKocTel. [IpocTeiiue npocTpancTBEeHHbIE (PUTYPBHI HA TUIOCKOCTH: TETPadAp, KyO, napaiesienue ]; TOCTPOCHNUE CEUYCHUH.

[lepnieHqUKyYIAPHOCTD IPSIMOM U IUIOCKOCTU: IEPIEHIUKYJISIPHBIE MPSMBIE B IIPOCTPAHCTBE, MPAMbBIC MapaJUIC/IbHbIC U NEPIEHIUKYISIPHbIE K
IIJIOCKOCTH, NPU3HAK MEPIEHIUKYIAPHOCTH MPSAMOU U IUIOCKOCTH, TEOPEMA O NPSMOM NEPHNEHIUKYIISIPHOU INIOCKOCTH. YTIIbI B IIPOCTPAHCTBE: YIOJI
MEXIy INPSMON U IUIOCKOCTBIO; ABYTPAHHBIM YIoOJI, JIMHEWHBIA yroi IBYIPAHHOrO yria. IlepneHauKkyisp U HaKJIOHHBIE: PACCTOSHUE OT TOYKH 10
IUIOCKOCTH, PAacCTOSHUE OT MpsIMOM J0 IUIOCKOCTH, NPOEKIHs (UIyppl Ha IJIOCKOCTh. [leprneHAuKyIsIpHOCTh IUIOCKOCTEH: NpU3HAK
MEPIEHAUKYIISIPHOCTU ABYX INIOCKOCTEN. Teopema o TpéX meprneHIuKysapax.

MHororpanHuKu

IlonsiTHe MHOrOrpaHHUKa, OCHOBHBIE JJIEMEHTbl MHOIOTPAHHUKA, BBIIIYKJIBIE W HEBBIIYK/IbIE MHOIOIPAaHHUKH; pa3BEPTKA MHOIOIPDAHHMKA.
[Ipu3ma: n-yrosmpHasi Opu3Ma; TIpaHM M OCHOBAaHUS TNPU3MBI, MpsMas M HAKJIOHHAs NpPU3MbI; OOKOBask M TIOJIHAS TOBEPXHOCTh IPU3MBI.
[MTapannenenunen, NpsMOYTOJIbHBIN NMapaiesienune] U ero cBorucTra. Ilupamuna: n-yronpHas nupaMuja, TpaHd U OCHOBAHUE MUPaMUbI; OOKOBas U
II0JIHAsl TIOBEPXHOCTh NMHUPAMUbIL; NpaBUiIbHAS U yCEUEHHAs NMUpamMuAa. JJIEMEHThl PU3Mbl U nupaMuibl. [IpaBuIbHbIE MHOTOTPAHHUKH: IOHSITHE
NPaBUIBHOTO MHOTOTPAaHHMKA; MPAaBUJIbHAS MPU3Ma U MpaBUIbHAs MUpPAMUAA; NMpaBUIbHAS TPEYrojibHas MUpaMUAa U MPABWIBHBIA TETpadap; KyoO.
IIpencraBieHue o NpaBUIbHBIX MHOIOIPAHHUKAX: OKTA3Ip, JoJAeKa’Ap U ukocasap. CeueHus Npu3Mbl U MUPaMUIbIL.

CuMMeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOUYKH, IPSAMOM, INIOCKOCTH. DJIEMEHTHI CHMMETPUM B IUPaMUJax, NapajljielleuIeaax,
IIPaBUJIbHBIX MHOIOTPaHHUKAX.

Brluncienue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lnomans OOKOBOH NMOBEPXHOCTH M TOJHOM MOBEPXHOCTH NPSMON
IPU3MBI, TUIONIA/Ib OCHOBAaHUi, TeopeMa 0 OOKOBOM MOBEPXHOCTU MPsMOM mpu3Mbl. Ilnomans OOKOBOH MOBEPXHOCTH U MOBEPXHOCTH MPABUIIbHON
UPaMU/Ib, TEOPEMa O TUIoIAaN yceu€HHol nupamusl. [lonstue 06 06béMe. O0bEM MHpPaMUIBL, TIPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS! MEXKAY IUIOIIAAIMHU TOBEPXHOCTEH, 00bEMaMu MOAOOHBIX Tell.

11 KJIACC

Tena Bpaenus

[{wimaapuyeckas MOBEPXHOCTh, 00pa3yIoUIMe IHIUHIPHYECKOW TMOBEPXHOCTH, OCh IMJIUHIPUUYECKONW MOBEpPXHOCTH. LlMmmHAp: ocHOBaHUS U
00KOBas MOBEPXHOCTh, 00PA3yOIIas U OCh; IJIOMAAh OOKOBOW U TOJTHOW MOBEPXHOCTH.

Konnueckas oBepXHOCTh, 00pa3yromye KOHMYECKONW MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOH MoBepxHOCTH. KOHyC: OCHOBaHME U BEpIINHA,
00pa3yloIias u oCh; IIOIa b OOKOBON U MMOJHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIole U BICOTa; OCHOBAHUS U OOKOBasi HOBEPXHOCTb.



Cdepa u map: HeHTp, paauyc, TUaMETp; IUIOIAAb MOBEPXHOCTH cdephl. B3ammuoe pacnoioxenue chepbl W IUIOCKOCTH; KacaTeslbHas
IUIOCKOCTH K cpepe; mIouas cepsl.

N300pakeHue Tes BpallleHus Ha MJI0CKOCTU. Pa3BépTka uIMHApa U KOHyca.

KomOuHnamu ten BpalleHus U MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMMCAHHBINA OKOJO chepsl; chepa, BIUCAHHAS B MHOTOTPAaHHUK, WM TEJIO
BpaILCHHS.

[Tonsatue 06 06bEMe. OcHOBHBIE CBOIcTBA 00BEMOB Ten. Teopema 06 00bEME MPSIMOYTOIBHOTO Mapajuiesenunena u caeacTBus u3 He€. O0bémM
WIMHApa, KoHyca. O0bEM 11apa 1 miomaab chepsl.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKAY IUIOIIAAIMHU TOBEPXHOCTEH, 00bEMaMu MOAOOHBIX Tell.

Ceuenust nniMHApa (MapasieIbHO U MEPIEeHAUKYISIPHO OCH), CEYeHMs KOHyca (TapajuleJIbHOE OCHOBAHHMIO M IMPOXOSIIEe Yepe3 BEpIIMHY),
ceueHwus mapa.

BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE

Bekrop Ha miockoctu u B npoctpaHcTBe. ClloKeHHE U BBIYMTAHHWE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4ucio. PasnoskeHue BekTopa 1o Tpém
HEKOMIUIaHApHBIM BekTopaM. [lpaBuno mapamienenumnena. Pemenue 3amad, CBSI3aHHBIX C NPUMEHEHHEM MpaBWJI JCHCTBUN C BEKTOpaMH.
[IpsmoyronbpHas cucTeMa KoopAuHAT B mpocTpancTBe. Koopaunatel BekTopa. Ilpocreiimme 3amaum B KOOpAMHATaX. YTOJI MEXAY BEKTOpaMH.
CkansipHoe TpOM3BEIECHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAYy MNPSIMBIMH U IJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIH METOJ IpH pPELICHUU
reOMETPUUECKUX 33/ad.



OPTAHM3AIIMS TPOPOPUEHTAIIMOHHOM PABOTBHI

Tema ypoka

KonnuectBo yacos

dopma paboThl

[Tnomans OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTH MPABUIBHOM IHPAMHJIBL,
TeopeMa O IO OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPAMUIbI

1

Ypok oxnoit ipodeccun «CTpoUTETH

[Tpocreiiime mpocTpaHCTBEHHBIE (UTIYpbl HAa IUIOCKOCTU: TeTpa’ap, Kyo, | 1 Ypok  pemeHus  3amad 0 TeMe

napajuIeIeIuIe]| «ApXUTEKTOP»

CuMMeTpust B IPOCTPAHCTBE: CHMMETPHsSI OTHOCHTEIBHO TOYKH, MNpsAMOH, | 1 Ypok-urpa «MaremaTuka B apXuTeKType»

IUIOCKOCTH. OJJEMEHTHl CHMMETPUM B IHUpaMHAax, Napajulejenunenax,

IIPaBWJIBHBIX MHOTOTPaHHUKAX

[Tnomans OOKOBOH MOBEPXHOCTH M IMOBEPXHOCTH MPABUIBHOM NHpamubl, | 1 Ypok pemeHus 3agad  I[OPTHOIO U

TeopeMa O IO OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPAMUIbI CTPOUTENS

[TonoGuble Tema B mpoctpaHcTBe. COOTHOIIEGHUS MEXAy IUomaasMu | 1 Ypok pemieHus 3anad ¢ BBIYUCICHUSAMU

OBEpXHOCTEH, 00bEMaMU IOJJOOHBIX Tell aCTPOHOMOB

Pewrenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUJI ICUCTBUM C BEKTOpaMU 1 HenoBas  wurpa  «IIpodeccuonanpubie
3a1aum»

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELIEHUN T€OMETPUYECKUX 3a/1a4

Ypok «MatemaTuka B npodeccusix»

KomOuHanust Tes BpaleHuss 1 MHOTOTPaHHUKOB

Ypoxk - urpa «Mogesbep»

[ToBTOpEeHME, 06001IEHNE U cCUCTEMaTU3allksl 3HAHUN

Ypox o7HO# npodeccun: MOpTHON




IIJIAHUPYEMBIE PE3YJIbTATbBI
JUYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE pe3yabTaThl OCBOSHUS POTPAMMBI y4eOHOTO MpeaMeTa «MaTreMaTuKa» XapaKTepUu3yrTCs:

I'paxxmanckoe BociuTaHue:

Cc(OPMUPOBAHHOCTBHIO TPAKIAHCKOW TO3MIMH OOY4Yalolmerocss Kak aKTHUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHUHCKOrO OOIIeCcTBa,
MPEJICTABJICHHEM O MaTeMaTHYEeCKHX OCHOBaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHIA, MPOIEAYP IpakAaHCKOro oOiiecTBa (BBHIOOPHI,
OTIPOCHI | TIp.), yMEHHEM B3aMMO/ICHICTBOBATh C COLIMATBHBIMUA HHCTUTYTAMHU B COOTBETCTBHH C UX (DYHKIUSAMU U HA3HAUCHHUEM.

ITaTpuoTryeckoe BOCIIUTAHUE:

C(OPMHPOBAHHOCTBIO POCCUHCKOM TpakJaHCKOW MICHTUYHOCTH, YBaXXCHHUS K TMPOLUIOMY M HACTOSIIEMY pPOCCHHCKON MaTeMaTuKH,
LIECHHOCTHBIM OTHOLIEHHUEM K JOCTHMKEHHSAM POCCHMCKMX MAaT€MaTUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIbI, K UCIOJb30BAHUIO ITUX JOCTUKECHUMN
B JIPYTHUX HayKaxX, TEXHOJOTHUSAX, chepax YKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHHEM JTYyXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapo/a; chopMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, ITHUECKOTO MOBEACHHUS, CBSI3aHHOTO
C MPAKTUYECKUM PUMEHEHUEM JOCTIKCHUN HAYKH U JESTEIIbHOCThIO YUYEHOT0; OCO3HAHMEM JIMYHOTO BKJIA/Ia B TIOCTPOCHHUE YCTOHYHBOTO Oy TIyIIIEro.

DCTETHYCCKOEC BOCIIUTAHHUE:

ACTETHUYECKUM OTHOIICHHEM K MHpPY, BKJIIOYAs JCTETUKY MATEMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lad, PEHICHUU, PacCyKICHUMH;
BOCIPHUUMYHUBOCTHIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

®du3nyecKoe BOCIIMTAaHUE:

c(hOPMUPOBAHHOCTHIO YMEHUS MPUMEHSATh MaTeMaTU4YeCKUE 3HAHMUS B MHTEpEcax 3J0pOBOro U Oe3omacHOro obOpasza >KM3HHU, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 3JI0pPOBBIO (370pOBOE MHUTaHWE, COAIAHCUPOBAHHBIM PEXKUM 3aHSATUH W OTABIXA, peryisipHas (u3HuecKas aKTUBHOCTH);
(U3MYECKOTO COBEPIICHCTBOBAHUS, MIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIHHOMN JAEITEILHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYy, OCO3HAHHEM IIEHHOCTH TPYI0JII00US; MHTEPECOM K Pa3IuuHbIM chepam mpodeCcCHOHATBHON JesTeIbHOCTH, CBSI3aHHBIM C
MaTEeMaTHKOW U €€ MPHIOKECHUSIMU, YMEHHEM COBEpPILIATh OCO3HAHHBIM BBIOOp Oydyineidl mpodeccuu W peann30BbIBATH COOCTBEHHBIC >KU3HECHHBIC
IUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTEMaTHYECKOMY OOpa30BaHUIO M CaMOOOPA30BAHHMIO HAa NPOTSHKCHUHM BCEH JKHU3HH, FOTOBHOCTBIO K
AKTUBHOMY YYaCTHIO B PELIEHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPAaBICHHOCTH.

DKOJIOrM4eCKOE BOCIIMTAHHC:

c(hOPMUPOBAHHOCTHIO IKOJIOTHUECKON KYJIbTYPhl, TOHUMAHUEM BIIMSHHUS COLMATHHO-DKOHOMUYECKUX MPOIIECCOB HA COCTOSIHHE MPUPOTHOU H
COLIMAJILHOW Cpelibl, OCO3HAHUEM TJO00ATBHOTO XapaKTepa IKOJIOTUYECKUX MpoOJIeM; OpUEHTAIME Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUN IS
pelIeHus 3a/1a4 B 00JIACTH OKPYIKAIOIIEH Cpe/Ibl, TUIAHUPOBAHUS MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCTEACTBUN I OKPYKAIOIIECH CPE/IbI.

[{eHHOCTH HAy4YHOTO MMO3HAHUA:

c(hOpPMUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMaHUEM
MaTEeMaTHYeCKOH HAyKH KakK cdepbl 4eIOBEUeCKON ACSITeNbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYUMOCTH JJIs PA3BUTHUS [UBUIM3AIUU; OBJIAJCHUEM



A3BIKOM MaTEMaTHKH M MaTeMaTHYECKOU KyJIbTypOi KaK CpPeJCTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIATH MPOCKTHYIO U UCCIIEI0BATEIBCKYIO
JesITeIbHOCTh WHAWBUYAIbHO U B TPYIIIE.
METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpeamMeTHble pe3yiabTaThl OCBOCHHS HMPOTpaMMbl yU4eOHOTO mpenMeTa «MaTemMaTuka» XapaKTepU3YIOTCs OBJIAJICHHEM YHUBEPCAIbHBIMU
MI03HABATEIbHBIMU ACHCTBUSIMH, YHUBEPCATILHBIMIH KOMMYHUKATUBHBIMU JIEHCTBUSIMHU, YHUBEPCAIBHBIMU PETYJISTUBHBIMU JCHCTBUSMHU.

1) YHuBepcanbHble MO3HaBaTeNIbHBIE JeHCTBUS, 00ecrieunBaoT (GOpMUPOBaHKUE 0A30BBIX KOTHUTHUBHBIX MPOILECCOB OOydaroIMXCs (OCBOCHUE
METOIOB IIO3HAHUS OKPYKAIOIIEro MUpa; MPUMEHEHHUE JIOTHUECKUX, UCCIIeI0BATEIbCKIX ONepaluii, yMeHui paboTarh ¢ nHpopMaruei).

ba3oBble s1ornueckue AeCTBUsA:

0

0

BBISIBJIAITh M XapaKTEpU30BaTh CYIICCTBEHHBIE NPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB, MOHSATHH, OTHOUICHUH MEXIY MOHATHIMU;
(bopMyIHpOBaTh OINpENeIeHUs] TOHATHI; YCTaHABIMBATh CYUIECTBEHHBIH NPU3HAK KiIacCU(UKALMU, OCHOBAHHUS Ui 0000LIeHHA U
CpaBHEHMsI, KpUTEPHU IPOBOIUMOI0 aHAJIH3a;

BOCIIPUHMMATh, (HOpPMYyIUpPOBaTh U NPEOOpPa30OBBIBATh CYXKICHMSA: YTBEPAUTEIbHBbIE M OTPHILATENIbHBIC, CIUHUYHbIC, YACTHBIE M OOLIHE;
YCIIOBHBIE;

BBISIBJIATh MaTEMaTUYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IPOTHUBOpeuus B (akTax, NAHHBIX, HAONIOJCHHUAX U YTBEPKACHUSX;
npeJularath KpUTEPUHU JJIS BBISIBJICHUS 3aKOHOMEPHOCTEH M TPOTHUBOPEUHii;

JieNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIIOUCHUN TI0 aHAJIOTHH;
IIPOBOJIUTH CaMOCTOSITEIBHO JI0KA3aTEeLCTBA MAaTEMATUYECKUX YTBEPXKACHUH (MpsIMbIE M OT MPOTHUBHOIO), BBHICTpAMBATh apryMEHTAIMIO,
IIPUBOAUTH IIPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHHSI U BBIBOIBI;

BBIOMpATh CcrIOCO0 penieHus y4uyeOHOM 3amaun (CpaBHUBATh HECKOJBKO BApHAHTOB PELICHHMs, BHIOMpaTh HauOoJiee MOIXOAAIINN ¢ y4éToM
CaMOCTOSITEJIHO BBIJICTICHHBIX KPUTEPHUEB).

Bbas3osBrle ucciienoBaTeInLCKUE TENCTBUA:

0

0

0

0

UCTOJIb30BAaTh BOMNPOCHI KaK MCCIEIOBATEIbCKHI HHCTPYMEHT IO3HAHMS; (OPMYIMPOBATH BOMPOCHI, (UKCHPYIOIIUE HPOTHBOPEUHE,
npobieMy, yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (JOPMHUPOBATH TUIIOTE3Y, APTyMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

MIPOBOJIUTH CAMOCTOSITEIBHO CINITAHUPOBAHHBIA HKCIIEPUMEHT, MCCIEIOBAHNE 10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKOro o0beKTa,
SIBJICHHSL, TIPOIIECCA, BBISIBICHUIO 3aBUCMOCTEN MEXy 00BEKTaMH, SIBICHUSIMH, TIPOLIECCaMH;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHUSI M BBIBOJBI IO pe3ysibTaTaM MPOBEIEHHOIO HAOJIOJCHHS, HCCICIOBAHUS, OICHUBATh
JOCTOBEPHOCTb MOJYYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 0000IICHUI;

MMPOrHO3UPOBATH BO3BMOKHOC Pa3BUTUC TPOLECCA, a TAKIKC BBIABUIATh MIPCAIIOJIOKCHUA O €TI0 Pa3BUTUU B HOBBIX YCJIIOBUAX.

Pab6ota ¢ undopmanueii:

U
U

BBISIBJIATH 1€(DUIIUTHI MH()OPMAIIMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIPOC U JIJIsl pEILICHUS 3a/1a4H;

BbIOMpaTh WMHGPOPMALMIO U3 HCTOUYHUKOB DPA3IUYHBIX THIIOB, aHAJIU3UPOBaTh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HMHPOPMALHUIO
pa3NUYHBIX BUAOB U (POPM IPEICTABICHHUS;

CTPYKTYPUPOBATh MH(OPMAIHIO, IPEACTABIATE €€ B pa3IHMUHBIX (POpMax, WILTIOCTPUPOBATH I'paUueCcKu;

OLIEHUBATh HAAEKHOCTh UH(OPMAIIMH IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTECPHSIM.



2) YHuBepcalbHble KOMMYHUKATUBHBIC AEUCTBUS, 00€CIIeUnBaOT C(POPMUPOBAHHOCTH COILIMATIBHBIX HABBIKOB O0YYaIOIIUXCS.
OO1enue:

0

BOCIIpUHUMATL U (bOpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBUHU C YCJIOBUAMHU U LCIIAMHU 06H_[€HI/ISI; SACHO, TOYHO, 'PaMOTHO BbIpaXaTb CBOIO
TOYKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX, AaBATh MMOJACHCHUA 110 XO4Yy PCUHICHUA 3a1a4i, KOMMCHTHPOBATDH HOJ'Iy‘-IGHHLIﬁ PE3YyJIbTAaT;

[] B xoze 00cyKJeHHUs 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAaeMOi T€MbI, TPOOIEMBI, pelIaeMoil 3a1auu, BBICKa3bIBaTh UJ/I€H, HAIlCJICHHbIC
Ha TIOMCK DPELICHHUsS; COMOCTABIATh CBOM CYXKIEHHS C CYXKICHUSAMHU APYTUX YYACTHUKOB JHajiora, oOHapyXMBaTh Pa3lU4uMe U CXOJCTBO
MO3UILIMI; B KOPPEKTHOM (hopMe POopMyIHpOBaTh pa3HOTIIACHUS, CBOM BO3PaKEHHUS,;

[] MpencTaBisATh Pe3yJIbTaThl PELICHUS 3a[aud, SKCIIEPUMEHTAa, UCCIICAOBAaHMs, IPOEKTAa; CAMOCTOSTENIFHO BbIOUPATh (hOpMAT BBHICTYIUICHUS C
yu€TOM 337124 NPEe3CHTALUN U 0COOEHHOCTEH ay TUTOPHH.

CoTpy1HUYECTBO:

[] MOHMMAaThb M HCHOJb30BATH NPEUMYIIECTBA KOMAHJHOMW M HHIAMBHIYaJbHOH pabOTHl HpPU pPELICHWH Y4YeOHBIX 3a/ay; MPUHUMATh LEJb
COBMECTHOH JeSTEIbHOCTH, IJIAHUPOBATh OPraHMU3ALUI0 COBMECTHOM pPabOThI, paclpeneisiTh BHIbI pabOT, JOrOBapUBATHCS, OOCYXIATh
MIPOLIECC U PE3YNbTAT PabOTHI; 0000IIaTh MHEHHUS HECKOJIBKUX JTIOCH;

[] ydacTBOBaTh B IpyNIOBbIX (hopMax paboThl (00CykIeHHsI, 0OMEH MHEHHH, «MO3rOBbIC LITYPMbD» M UHBIE); BHIIIOIHATH CBOIO YacTh pabOThI U

KOOPJIUHHUPOBATh CBOW JNEUCTBUS C JPYTHMMH YJICHAMH KOMAH[IbI, OIICHMBATh KAYECTBO CBOETO BKJIAJla B OOIIMN MPOAYKT MO KPUTEPUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

3) yHI/IBepCEU'ILHBIe PErYJIAITUBHLBIC ,Z[GI>'ICTBI/I$I, 00eceynBaoT (bOpMHpOBaHHe CMBICJIOBBIX YCTAHOBOK U KM3HCHHBIX HABBIKOB JIMYHOCTH.

Camoopranuzanusi:

[]  cOCTaBJATH ILJIaH, AJITOPUTM PEILEHHs 3a1a4H, BHIOUPATh CIIOCO0 pereHus ¢ y4ETOM UMEIOLINXCS PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C y4ETOM HOBOI MH(OpMAIIHH.

CaMOKOHTpPOJIb:

[] BlazeTh HaBBIKAMHU MO3HABATEIbHOM PEe(IEKCHUN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIJIETh CIIOCOOAMU CaMOTPOBEPKHU, CAMOKOHTPOJISL IPOIlecca U pe3ysIbTaTa pelIeHUs] MaTeMaTUYeCcKo 3a/1a4H;

[l mpenBUAETb TPYAHOCTH, KOTOPBIE MOIYT BO3HMKHYTb IIPH PEIICHUM 3a7a4Hd, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTH Ha OCHOBE HOBBIX
0OCTOSITENILCTB, JAHHBIX, HAWJACHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;

[] OIICHHMBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBHUAM, OOBIACHATh MPUYMHBI JOCTHXKEHHS WIIM HEAOCTHXKEHHS PE3yJIbTaTOB JIeATEILHOCTH,

HaXOJUTh OMIMOKY, AaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY.



NPEIMETHBIE PE3YJIBTATHI
10 KJIACC

OnepupoBath NOHATUAMU: TOUKA, IPAMAas, INIOCKOCTb.

HpI/IMCHSITL AKCUOMBI CTCPCOMCTPUHU U CICACTBUA U3 HUX IMPU PCIHICHUN TCOMECTPUICCKUX 3a1a4.

OnepupoBaTh NOHATUAMU: IAPAJLIENBHOCTD U NIEPIEHAUKYIIAPHOCTD NMPSAMBIX U INIOCKOCTEH.

KnaccuduimpoBath B3auMHOE PACIIONOKEHHUE MPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JABYI'PAaHHBII YroJ, TpaHH JBYTPaHHOTO yria, peOpo ABYIpPaHHOTO YIJa; JUHEWHBIH yrojl JABYIPaHHOIO YIJIa;
rpajycHast Mepa ABYIrpaHHOIO yIJia.

OnepupoBarh NOHATHSAMHU: MHOI'OI'PAHHUK, BBIIYKJIBII U HEBBIMYKJIbII MHOTOIPAHHUK, JIEMEHTHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BUBI MHOTOTPAHHUKOB (MTMPaMUa; MPU3Ma, IPSIMOYTOJIbHBINA Mapajiesienunes, Kyo).

KnaccudummpoBatb MHOTOrpaHHHUKH, BBIOMpas OCHOBaHMSA IS KiacCU(UKAaUUHU (BBITYKJIbIE M HEBBIMYKJIbIE MHOTOTPAaHHUKH; MPABUIIbHBIC
MHOT'OTpaHHUKH; TPAMBIC 1 HAKJIOHHBIC IIPU3MBI, HapaJIJIeHCHI/IHeIlbI).

OHCpHpOBaTB MOHATHUAMU: CCKYIIAA MIIOCKOCTb, CCUCHUC MHOI'OI'PAaHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEUCHH, UCTIONIB3YSI METO/I CJICIIOB.

CTpouTh ce4eHHs1 MHOTOIPaHHUKOB METOJIOM CJIEJIOB, BBIIIOJIHATDH (BBIHOCHBIE) IUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BHI
CBEpXY, COOKY, CHU3Y.

Pemiate 3ala4i Ha HAXOXKACHHUC I'COMCTPUUCCKUX BCIIMYUH 110 06pa3uaM WK aJIrOpuT™MaM, NpUMCHAA U3BCCTHLIC aHAIUTUYICCKHUC MCTObI IIPU
pelICHUU CTAHAAPTHBIX MATCMATUYCCKUX 3a/la4 Ha BbBIYHCIICHHUC paCCTOHHI/H\/’I MCXKAY ABYMSA TOYKaMH, OT TOYKU OO HpﬂMOﬁ, OT TOYKH OO0 IINIOCKOCTH,
MEXKIY CKPEIIUBAIONIUMHUCS IPSIMBIMH.

Pemiate 3ala4i Ha HAXOXKACHHUC I'COMCTPUUCCKUX BCIIMYUH 110 06pa3uaM WK aJIrOpUuT™MaM, NpUMCHAA U3BCCTHLIC aHAJIUTUYICCKHUC MCTObI IIPU
peliCHUU CTaHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYHUCIICHUC YITIOB MCKY CKPCIIHNBAOIIUMUCA IIPAMBIMUA, MCKIY HpHMOﬁ U IIJIOCKOCTBIO, MCIKAY
IJIOCKOCTAMU, JABYT'PAHHBIX YIJIOB.

Bbruncnare 00bEMBI U IJIOLIAU MMOBEPXHOCTEH MHOTOIPAaHHUKOB (MIpH3Ma, MUpaMHia) ¢ IpUMEHEHHEeM (opMyli; BBIYUCISATH COOTHOIICHUS
MeEX/1y TUIOIIA MU TIOBEPXHOCTEHN, 00bEMaMU 1T0IOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMH: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPUH; LIEHTP, OCh U IJIOCKOCTh CUMMETPHUU (DUTYPHI.

W3BnekaTh, MmpeoOpa3oBbIBaTh M HWHTEPHIPETUPOBATh WH(POPMAIMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (PUrypax, MpeACTaBICHHYIO Ha
YepTeIKaxX U PUCYHKAX.

[TpumeHsTH TeoMeTpuyeckre (GaxThl I PELICHUS CTEPEOMETPHUECKUX 3a/1ad, MPEANoaralliiX HECKOJIbKO IIaroB PEUIeHUs, €ClIU yCIOBUS
MIPUMEHEHHUS 3aJIaHbl B SBHOU (hopMe.

IIpuMeHATH pOCTENIINE IPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELLICHUH CTEPEOMETPUUECKHUX 3a1au.

IIpuBOAUTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U )KU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

HpI/IMCHSITL MOJIYYCHHBIC 3HAHHA Ha IMPAKTUKC: aHAJIM3UPOBATH PCAJIBHBIC CUTyallUM W NPUMCHATHL U3YUYCHHBIC IIOHATHUSA B HNPOLCCCC IMOHCKaA
peleHusi MaTeMaTu4ecku copMyIMpoBaHHON MPOOIEMbI, MOAEIMPOBATh pEajbHbIC CUTYallMd Ha SI3bIKE F€OMETPUH, MCCIEI0BATH MOCTPOCHHBIE



MOJICJIM C HCHOJb30BAHUEM T'€OMETPUYECKHX MOHSATHHA M TeopeM, ammapaTa aiareOphl; pemiarh NpakTUYeCKUe 3a7ayH, CBA3aHHBIE C HAaXOXKIECHHEM
reOMETPUYECKUX BEITHUUH.
11 KJIACC

OnepupoBaTh NOHATHAMU: HUIHMHIPUYECKass HTOBEPXHOCTh, 00pa3yIoUIfe [UINHIPUYECKON MOBEPXHOCTH; [IMINH]IP; KOHUYECKasi TOBEPXHOCTH,
o0pazylomye KOHUYeCKO! OBEPXHOCTH, KOHYC; chepruieckas HOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYYSHUS TEJl BPALICHHUS.

KnaccuummpoBats B3auMHOE pacioiioxkeHne chepbl U IIOCKOCTH.

OnepupoBaTh HNOHATHSAMM: IIAPOBOM CErMEHT, OCHOBAHHE CEIMEHTA, BBICOTA CETMEHTA; IIAapOBOM CIIO, OCHOBAHWE IIAPOBOIO CIIOS, BBICOTA
LIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruucnare 00bEMBI 1 TUIONIAAM TOBEPXHOCTEH Te BpallleHHsl, TEOMETPHUUECKUX TEJl C MPUMEHEHUEM (hopMyI.

OnepupoBarh MOHATHSAMU: MHOTOTPAHHUK, BIIMCAHHBIN B chepy M ONMUCAHHBIA OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOIPAaHHHMK WM TEJIO
BpaILCHHS.

BbIuuciaTe COOTHOMIECHHS MEXTy IIIOIMIAIMH TOBEPXHOCTEH M 00bEMaMH MOJOOHBIX TEII.

N300pakaTh u3ydaeMble GUTYpbl OT PYKH U C IPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbINoOnHATE (BBIHOCHBIC) IUIOCKUE YEPTEKHU U3 PUCYHKOB NPOCTHIX OOBEMHBIX (DUTYp: BHUI CBEpXy, COOKY, CHH3Y; CTPOMTH CEUCHHS Tell
BpaIlCHHS.

W3BnekaTh, WHTEPHPETHUPOBATh W NPeoOpa3oBbIBaTh WH(POPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JEWCTBUS CIIOKEHUSI BEKTOPOB, BBHIUUTAHMSA BEKTOPOB M YMHOXKEHHS BEKTOpa Ha YHUCIO, OOBSCHATH, KAKMMU CBOMCTBAMHU OHHU
o0J1aaoT.

[TpuMeHsTH MpaBUIIO NapasIesIenUIe 1a.

OnepupoBaTh NOHATHAMH: JEKapTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJl MeXKAy BEKTOpaMH, CKaJIipHOE NIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILJIAHAPHbBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB U MPOU3BEJIECHHE BEKTOPA HA YHMCIIO, YIOJI MEXIAY BEKTOPaMH, CKAJSIPHOE MPOU3BEIEHUE, PACKIAIbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT.

[TpumMeHsaTH TeoMeTpuyeckre (GaxThl I PELICHUS CTEPEOMETPHUUECKUX 3a/1ad, MPEaNoaralliiX HECKOJIbKO IIaroB PEUIeHUs, €ClIU yCIOBUS
NPUMEHEHUS 33J]aHbl B IBHOH (opme.

Pemate npocreiime reoMeTpudeckre 3aauu Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/IA.

Pemate 3amaun Ha J0Ka3aTENbCTBO MATEMAaTHYECKUX OTHOIICHUWH M HAXOXJIEHHE T'€OMETPHUECKUX BEJIMYMH 10 00paslaM WIN ajJropuTMam,
MIPUMEHSS U3BECTHBIE METOBI P PEIICHUH CTAHIAPTHBIX MaTEMATUYECKHX 3a/1a4.

[TpuMeHATH MpOCTeiIe MPOrpaMMHbIE CPEICTBA U HIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a/1aU.



IIpuBOAUTE IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U )KU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATH NOIYYEHHBIC 3HAHUS HA IPAKTUKE: aHAIM3UPOBATH PEAbHBIC CUTyalUd U IPUMEHATH M3YyYCHHBIC IIOHATHUS B IPOLECCE IIOMCKA
peleHuss MaTeMaTudecku copMyIupoBaHHON MPOOIEMbI, MOAEIMPOBATh pEajbHbIC CUTYallMd Ha SI3bIKE F€OMETPUH, MCCIEI0BATH MOCTPOCHHBIC
MOJICJIM C HCHOJb30BAHUEM T'€OMETPUYECKHX MOHATHHA M TeopeM, ammapaTa aiareOphl; pemarh NpakTUYeCKUe 3a7ayd, CBA3aHHBIE C HAaXOXKICHHEM
F€OMETPUYECKHUX BEIIUYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne ypoka | M3yuaemsblil pazzen, TeMa ypoka Komecrso S0P
4acoB

Benenue B crepeoMeTpuio 10
OCHOBHBbIE TIOHATHUS CTEPEOMETPUN: TOUKA, IPSIMas], IJIOCKOCTh, IPOCTPAHCTBO.

1 [IpaBuna  u300paxkeHHWsT HA  PUCYHKAax: U300paKeHMs  IJIOCKOCTEH, | 1
napajviesIbHBIX MPSMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

2.3 [lonsatust: nepecekarommecs IUIOCKOCTH, IE€peceKarolyecs MnpsMas MU )
IJIOCKOCTh

4 3HaKOMCTBO C MHOTOIpaHHUKaMH, H300pa)kKeHHE MHOTOIPAaHHMKOB Ha 1
PUCYHKaX, Ha IPOEKIMOHHBIX YEPTEXKAX

5.6 HauanbHble cBefeHust o Ky0e u nupamuje, ux pa3BépTku U Mozaenu. CedyeHus )
MHOTOT'PaHHUKOB

7-10 [lonatne 00 aKCHMOMAaTUYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI 4
CTEPEOMETPUU U CIAEACTBUSI U3 HUX
IIpsmple M miockocT B nIpocTpaHcTBe. IlapamienbHOCTh NPAMBIX U 12
IIJI0CKOCTEN

11 B3aumHoe pacnonokeHue npsMbIX B IPOCTPAHCTBE: IE€pPECEKAIOLIUECS, 1
[1apaJUIEJIbHBIE U CKPEIIMBAIOIINECS IPSIMbIE

12 [TapaniaenbHOCTh NPAMBIX M IUIOCKOCTEM B NPOCTPAHCTBE: NapajllelbHble |
IIpsIMbIE B IPOCTPAHCTBE; NAPAJIIEIbHOCTD TPEX MPSIMBIX

13 HapaJIJEGJIBHOCTL IpSIMBIX U IUIOCKOCTEW B IpocTpaHcTBe: llapannensHOCTb 1
IIPSIMOM U TUIOCKOCTH

14 VYIIIbl ¢ COHANPABICHHBIMUA CTOPOHAMH 1

15-16 Yroi Mexay NpsIMBIMU B IIPOCTPAHCTBE 2

17 [TapauienbHOCTD INIOCKOCTEN: ITapaJulelIbHbIE INIOCKOCTH 1

18 CaolicTBa napajuieabHbIX INIOCKOCTEN 1

19 [Ipocreiime npocTpaHCTBEHHbIE (UIYpbl HA IUIOCKOCTU: TETpa’ap, Kyo, 1
napajuiesienunes

20-21 ITocTpoeHnue ceueHui 2




Konrponbsnas pabora mo teme "lIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE.

22 . 1
[TapayienbHOCTh NPSIMBIX M IIOCKOCTER"
IlepnieH UKy PHOCTD NPSIMBIX U INIOCKOCTEN 12
23 [lepneHIUKyYISIPHOCTh MPSAMOM M IJIOCKOCTHU: NEPIEHIUKYJISIPHBIE NPSIMBIE B 1
IIPOCTPAHCTBE
24-25 IIpsiMble napaiieNnbHble U NEPIEHAUKYISIPHBIE K INIOCKOCTH 2
26-27 [Ipu3Hak NeprneHAMKYJISIPHOCTH IPSIMOU U INIOCKOCTH 2
28-30 TeopeMa 0 npsIMOM NEPIIEHIUKYIISIPHON INIOCKOCTH 3
31-34 [lepnennukynsip u HakIOHHbIE: PACCTOAHME OT TOMKM 10 IUIOCKOCTH, | 4
paccTosiHUE OT IPSIMOM J0 IIOCKOCTH
Yrubl MeXAy NPSMBIMU U IUIOCKOCTSMU 10
35 VYIuIbl B IPOCTPAHCTBE: YIOJl MEXAY IPSMOM U INIOCKOCTBIO 1
36-37 JIByrpaHHBIN yroJl, TMHEHHBIN YroJl ABYTPAHHOIO yria 2
38-40 HepneH;[HIEynﬂpHocn, IUIOCKOCTEM: IpPHU3HAK MEPIEHAMKYJIIPHOCTH [BYX 3
IIJI0CKOCTEN
41-43 TeopeMa 0 TpEX NEpHEHAUKYIISIPAX 3
44 KOHTpoanVa'l'ﬂ "pa60Ta no TtemaMm "[lepneHAMKYISPHOCTH HPSIMBIX U 1
miockocTeil" u "YTibl MEKY IPSIMBIMU U INIOCKOCTSAMHU"
MHoOrorpaHHuKu 11
45 IlonsiTie MHOTOrpaHHHUKA, OCHOBHBIE DJIEMEHTbI MHOTOTPAHHUKA, BBIIYKIbIE 1 |
HEBBIIYKJIbIE MHOTOI'PAaHHUKH; Pa3BEPTKAa MHOIOIPAHHUKA
46 IIpuzma: n-yroiapHas Ipu3Ma; I'pPaHU M OCHOBAHMWS NPU3MBL, NpsMas MU 1
HAKJIOHHAsI IPU3Mbl; OOKOBAsI U TOJIHAsI HOBEPXHOCTh IPU3MBI
47 [Tapauienenunen, IpsAMOYIOJbHBIN apAJIICJICIUIIE] U €r0 CBOMCTBA 1
48 [Iupamuna: n-yrojapHasi nupamMuzia, rpaHu v OCHOBAHUE NHPAMUIbL; OoKoBas u 1
I10JIHAsl IOBEPXHOCTh TMPAaMU/Ibl; IPaBUIIbHAS U yCeUEHHAs MMpaMuaa
[IpaBuiibHBIE MHOTOIPDAaHHUKH: IIOHSATHE IPABWJIBHOTO MHOI'OI'DAHHUKA;
49 IIpaBWIbHAsg IpU3Ma W IMpPaBUIbHAs NHMpPaMUAA; IpaBWIbHAs TpeyrosbHasd | 1
UpaMyIa ¥ PaBUIBHBIN TETpadap; KyO
50 [IpencraBineHre O MNpaBUWIbHBIX MHOTOIDAHHUKAxX: OKTa3ap, moaeka’ap u | 1




MKOCAdIP.

CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, IPSIMOH,

51 IUIOCKOCTH. OJIEMEHThl CUMMETpPUM B IHUpaMuJax, Napaulenenunenax, | 1
IIPaBWJIBHBIX MHOTOTPaHHUKAX

52 Brruncienue 31€eMEeHTOB MHOTOIPaHHUKOB: pEOpa, AMaroHau, yribl 1

53 [Tnomans GOKOBOW MOBEPXHOCTH M TOJHOM MOBEPXHOCTH HPSMOHM MPU3MBL, 1
IUIOIIA b OCHOBAHHM, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MPSIMON MPU3MBI

54 [Tnomans OGOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH NPABUWIBHOW MHPaMHIIBL, 1
TeopeMa O IO OOKOBOM MOBEPXHOCTU YCEUEHHOU THUPAMHU/IBI

55 KonrponbHas pabora o teme "MHOrorpaHHuKu" 1
OO6BEMBI MHOTOTPAaHHUKOB 9

56 ITonsitue 06 00BEME 1

57-60 O0BEM nupamMuIsl 4

61-63 O06BEM npu3MBbI 3

64 Konrponsnas padora no teme "O6bEMBI MHOTOIPAaHHUKOB" 1
IToBTOpEHME: CEUEHMS, PACCTOSHUS U YTJIbI 4

65 IToBTOpenue, o6obOmEeHHe cucTemaTtu3anus 3HaHuil. IlocTpoenue ceueHuit B 1
MHOTOTPaHHUKE
[ToBTOpenue, 06001IEHNE CUCTEeMAaTU3alUsl 3HAaHUH. BrruncieHne paccTosHui:

66 MEXIYy ABYMsI TOYKaMH, OT TOUKH JI0 MPSIMOM, OT TOUKHU JIO IJIOCKOCTH, MEXay | 1
CKPEILMBAIOIIUMUCS IPSIMBIMU

67 HTorosasi KOHTpOJIbHAs paboTa 1
[ToBTOpenue, o0oOIIEHHE CUCTeMaTH3alMs 3HAHWH. BpluucieHue yrios:

68 MEX1y CKpEIIMBAIOIIMMUCA MPSAMBIMHM, MEXAY IpsMOM M IUIOCKOCTHIO, | 1

JIBYTPaHHBIX YIJIOB, YTJIOB MEXAY INIOCKOCTSIMHU




11 KVIACC

Ne ypoka | M3yuaemslil pazzen, TeMa ypoka Komecrso S0P
4acoB

Tena BpaleHus 12

1 Cdepa u map: neHTp, paauyc, idaMeTp; IIona b HOBEPXHOCTH chepsl 1

) B3aumuoe pacnosnoxenue chepbl W IJIOCKOCTH; KacarelbHas IJIOCKOCTh K 1
cdepe; miomaab cepsl

3 N306pakenue cepsl, mapa Ha wiockoctd. CeueHus mapa 1

4 [Hunuaapuyaeckas NOBEPXHOCTE, o0pasyrolye MUINHIPUIECKON TOBEPXHOCTH, 1
OCh IIMJIMHIPUYECKOM MOBEPXHOCTHU

5 [uiuuap: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yrouiast U OCh; IJIOIAIb 1
OOKOBOH M MOJIHOW MOBEPXHOCTHU
N300pakeHne HMIMHIpa Ha IJIOCKOCTH. Pa3éprka mwimHapa. CedeHus

6 LWIMHIpa (IUIOCKOCTBIO, NApajuIe]bHOM WM NEpHEHAMKYJIApHOM ocu | 1
LHUAJIMHPA)

7 Konnueckas MOBEPXHOCTS, o0pasyrolye KOHUYECKOH IOBEPXHOCTH, OCh U 1
BEpIIMHA KOHMYECKOM MOBEPXHOCTHU

2 KOHyc:v OCHOBAaHME W BepIIMHA, OoOpasyromas M OCh; IUIOMAIAb OOKOBOH U 1
MIOJTHOW TOBEPXHOCTH

9 Yceu€HHBI KOHYC: OOpasyrlomue W BBICOTA; OCHOBaHHMS U OOKOBas 1
MIOBEPXHOCTh
N300pakeHne KoHyca Ha IIOCKOCTH. Pa3BépTka koHyca. CedeHusi KoHyca

10 (TI0CKOCTHIO, apaJlJIeIbHOM OCHOBAHMIO, U IJIOCKOCTBIO, MpoXojsuie yepe3 | 1
BEPIIHHY)

11 KomOuHanums tesn BpanieHus 1 MHOTOTPaHHUKOB 1

12 MHOrorpaHHMK, ONHMCAaHHBIA  OKOJO  cdepbl; cdepa, BHOUCAHHAS B 1
MHOTOT'PAaHHHK MJIM B TEJIO BPAIICHUS
OObeMbl Tel 5

13 [Tonsarue 06 06bémMe. OCHOBHBIE CBOWCTBA 0OBEMOB Tl 1

14 O0BEM nMIMHpa, KOHyca 1

15 O06BEéM mapa u mwiomaas cheps 1




[TogoOuble Tena B mpoctpancTBe. COOTHOUIEHUS MEXKIY IUIOLIAASMU

16 MOBEpPXHOCTEH, 00bEMaMU IOJJOOHBIX Tell !

17 Konrponbnas padora no temam "Tena Bpamienus” u "O6bemMsl Ten" 1
BekTopbl 1 KOOpAMHATHI B IIPOCTPAHCTBE 10

18 BekTop Ha IJIOCKOCTH U B IIPOCTPAHCTBE 1

19 CrnosxeHue ¥ BBIYMTaHNUE BEKTOPOB 1

20 YMHOK€EHHE BEKTOpa Ha YHUCIIO 1

21 Pasnoxxenue Bexkropa 10 TPEM HEKOMIUIAHApHBIM BekTopaM. [IpaBuiio 1
napajJiesienumnea

22 PemreHue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUJI ICUCTBUM C BEKTOpaMU 1

23 [IpsiMoyrosipHas cucTeMa KOOpIMHAT B mpocTpaHcTBe. KoopauHaThl BEKTOpA. 1
[IpocTeiinme 3ajauu B KOOpAMHATAX

24 VYron mexay Bekropamu. CKaJIsipHOE ITPOU3BEAECHNUE BEKTOPOB 1

25 Brruncnenue yrioB MexXy NpsIMBIMH U TNIOCKOCTSIMH 1

26 KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELIEHUH T€OMETPUUYECKUX 3a4a4 1

27 KonrtponbHas pabora o Teme "BekTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE" 1
IToBTOpeHmne, 06001IeHNE, CHCTeMAaTH3allMs 3SHAHUN 7

28-29 [ToBropenue, oOoOmieHne u cucremaTuzanus 3HaHUH. OCHOBHBIE (QUIYpHI, )
(bakThl, TEOpPEMBI Kypca IIIaHUMETPUU

30-31 [ToBTOpenue, 0000IIEHNE U CUCTEMAaTH3alMs 3HaHUH. 3aauu TNIAHUMETPUU U )
METObI MX PEIICHUS

3 [ToBropenue, oOoOmieHne u cucremaTu3anus 3HaHUH. OCHOBHBIE (QUIYpHI, 1
(akThl, TEOPEMBI Kypca CTEPEOMETPHH

33 HTorosasi KOHTpOJIbHAs paboTa 1

34 IToBTOpenue, 00001IeHNE M CUCTEMATH3AIHsI 3HAHUH 1
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