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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydae6HOrO Kypca «I'eomerpusi» 6a30BOT0 ypOBHS AJIsi 00Yy4YaIOIIMXCS
10 —11 xyaccoB pa3zpabortana Ha ocHoBe DesiepabHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa CpeAaHero oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEABSIBISEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUSL.
PeaJ'II/I?;aHI/I?I mporpaMmal oOecrieunBaer OBJIaJICHUEC KIIIOYEBBIMH KOMIICTCHIIUSAMMU,
COCTaBJAIOIIMMHA OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, OEJIOCTHOCTh

O6HI€Ky.]'IBTypHOFO, JIMYHOCTHOT'O U ITO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU o6yqa10m1/1xcsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yuebOHOro Kypca reoMeTpud Ha YypOBHE cpeaHero oOuiero oOpazoBaHUs
o0ycloBJeHa MPaKTUYECKOM 3HAYMMOCTBIO METANpeAMETHBIX U TMPEIMETHBIX PEe3yJIbTaTOB
00y4YeHHSI TEOMETPUU B HAIMPABICHWU JTUYHOCTHOTO Pa3BUTHs oOydarommxcs, GopMuUpoBaHUS
(GYHKIIMOHATBHOM MAaTeMaTH4YeCKOW T'PaMOTHOCTH, HM3Yy4eHHsI APYrUX Y4eOHBIX AMCLMILIUH.
Pa3Butne y oOywarommxcs NpaBWIbHBIX MPEACTABICHUN O CYHHOCTHM M IPOUCXOXKICHUU
reOMETPUYECKUX aOCTpaKkiui, COOTHOIIEHUU PEATbHOTO U HJCAIbHOTO, XapaKTepe OTPaKEeHUS
MaTeMaTUYEeCKOM HAyKOW SIBJIEHUU M MPOIIECCOB PEaJTbHOr0 MUpPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MATEeMaTHUYECKOTO MOJEIMPOBAHUS B HAyYHOM IIO3HAHMM U B IPAKTHKE
croco6cTByeT (OPMHUPOBAHUIO HAyYHOTO MHUPOBO33PEHHUS Y4YalIUXCSA, a TaKKe KauyecTB
MBIIILJICHUS, HEOOXOIMMBIX JJIsl aAaNTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpus sBisieTcst ogHUM K3 0a30BBIX MPEIMETOB Ha YPOBHE CpEIHEro o0OIero
oOpa3oBaHus, Tak Kak 00OeCHeuyrBaeT BO3MOXKHOCTb H3YYEHHUS KaK JUCHUIUIMH €CTECTBEHHO-
Hay4YHOU HANpaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MblluieHHE, (GopMUpyeMoe MNpU H3YYCHHH OOYYAIOIIMMHUCA MOHSITHUHHBIX
OCHOB T€OMETPHUM M TOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKICHHM B XOJAE pEIICHUS
reOMETPUYECKUX 3aJa4y, YMEHHE BBIABUTaTh U OIMPOBEPraTh TUIMOTE3bl HEMOCPEIACTBEHHO
WCIOJBb3YIOTCA TPU PELIEHUM 33Ja4 €CTECTBEHHO-HAyYHOI'o IMKJAa, B YAaCTHOCTH M3 Kypca
¢bu3uKu.

YMeHHe OpHUEHTHPOBATHCSA B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
obnacTsax AedaTreIbHOCTH YenoBeka. OpHeHTalusi 4eloBeKa BO BPEMEHH M MPOCTPAHCTBE —
HE0OXOIMMOE YCJIOBHE €r0 COIMANBLHOTO OBITHSA, (opMa OTPAKEHHs] OKPYKAIOIIETO0 MHUPA,

YCJIOBHUC YCIICIIHOT'O IIO3HaHUA )51 AKTUBHOT'O npeo6pa3OBaHmI JEeNCTBUTEIBHOCTH.



OmnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pazaMu 0ObEUHSAET Pa3HbIC BUIBI YUeOHOH U TPYHAOBOM
ACATCIBHOCTH, ABJIACTCA OAHHUM H3 HpO(i)eCCI/IOHaHBHO BaXHBIX Ka4YC€CTB, IMO3TOMY aKTYyaJIbHa
3amaya GopMUPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIINUICHUS KaK Pa3HOBUIHOCTH
06pa3H0r0 MBINIJICHUA — CYIICCTBCHHOI'0O KOMIIOHCHTAa B IIOAIOTOBKEC K HpaKTH‘IGCKOfI
ACATCIIBHOCTH IIO MHOTHYM HaAllpaBJICHUAM.

Ilenp ocBoeHUs MporpaMMbl yaeOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypOBHE 00ydeHUs
— o0meoOpazoBarebHOEe W OOMICKYIBTYPHOE DPAa3BUTHE OOYJArOMIMXCS depe3 obOecredeHue
BO3MOXKHOCTHU HpI/IO6peT€HI/I$[ N HUCIOJIb30BAaHUA CHCTCMATHYCCKUX T'COMCTPUUCCKUX 3HAHUU U
NENCTBUM, cICTIM(PUIHBIX TEOMETPUU, BO3MOXKHOCTH YCIICIIIHOTO MPOJOJIKEHUSI 00pa30BaHus 10
CIICUAJIBHOCTAM, HE CBA3AHHBIM C IMMTPHUKJIAAHBIM HUCITIOJIB30BAHUEM I'COMETPUH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE NpEIHA3HAYCHA JUIS OOYYaIOIIMXCS
Cpe)IHeI\/’I IIKOJIbI, H€ MHCIBIThIBABIINX 3HAYUTCIIBHBIX San}IJIHeHI/Iﬁ Ha YpPOBHC OCHOBHOTI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
O6HII/I€ MaTEMaTUYCCKHUE YMCHUs, CBA3AHHBIC CO CHGI.[I/I(i)PIKOfI TCOMETPpUN U HeO6XO)II/IMBIe JJIsA
KU3HU B COBPEMCHHOM 06H.[€CTB€. KpOMe 9TOT0, OHU UMECIOT BO3MOXXHOCTb U3YUNUTH T'€COMETPHUIO
6osee riry00OKO, €CiM B JaJIbHEHIIEM BO3ZHMKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSX B
npodeccrnoHaNbHOM e TEIbHOCTH.

JlocTrkeHue e OCBOCHHUS IPOTrpaMMbl 00€CIeUnBAETCsl PEIIEHUEM COOTBETCTBYIOIIKUX
3amau. [IpuoputeTHRIMU 3aa4aMu OCBOCHHS Kypca «I eomeTpumn» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIOTCSA:

e (opmupoBaHuEe NPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOH KYIbTYpPHl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOLIUM MUPOM;

e (opmupoBaHue MNpeACTaBICHUS O MHOTOIPAHHMKAX M TeJlaxX BpalleHUS Kak o
BOKHEHIIIMX MAaTeMaTUYECKUX MOJIENSIX, MO3BOJISIONINX OMMCHIBATh M U3y4aTh pPa3HbIe
SIBIICHUS OKPY>KAIOILIET0 MUPA;

e (opmupoBaHue yMEHHS pPAClO3HABATh HA UYEPTEKax, MOJEISIX U B PEAIbHOM MUPE
MHOTOTPAaHHUKU U TeJla BPallleHUS;

® OBNAJCHHE METOJaMM pelIeHUs 3a7ad Ha T[OCTPOSHUS Ha H300paKeHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuEe YMEHHS ONEPUPOBATH OCHOBHBIMU TMOHATHUSMU O MHOTOTPAaHHUKAX W
TeJax BPaIlEHUsI U NX OCHOBHBIMH CBONCTBAMU;

® OBIQJCHHE AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3aja4; (OPMUPOBAHHE yYMEHUS
MPOBOJUTh  HECIOXKHBIE  JOKA3aTeNbHBIE PACCYXJCHHS B  XOJ€  pPEIIeHUs

CTCPCOMETPHUUCCKUX 3ada1 U 3a1a4 C ITPAKTHUICCKUM COJACPIKAHUCM



® Da3BUTHE WHTEIUIGKTYaJbHBIX M  TBOPYECKHUX CIIOCOOHOCTEH  OOydarommxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIEJIOBATEIbCKUX YMEHUH, KPUTHUYHOCTH MBIIIIJICHUS;

e (opMupoBaHue (QYHKIHMOHAILHOM TPaMOTHOCTH, PEJICBAHTHOM TE€OMETPUHU: yMEHHE
pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX TOHSATHIA, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEATBbHBIX JKU3HCHHBIX CHUTYallUSX W TPH U3yYECHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYyIHpOBATh WX Ha S3BIKE
TEOMETPUM ¥  CO3/1aBaTh T'€OMETPHUYECKHE MOJENH, TPUMEHITh OCBOCHHBIN
TeOMETPUYECKUN  ammapar Uil pelmeHus MpakTUKO-OPHEHTHPOBAHHBIX — 3a/1ad,
WHTEPIPETHUPOBATH U OIIEHUBATH TOTydE€HHBIE Pe3yIbTATHI.

OTIUYHATENBHON 0COOEHHOCTHIO TIPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KYpC CTEPEOMETPUU
B Hayaje €ro W3ydYeHHs 3a/1ad, pelIaeéMblX Ha YpOBHE WHTYUTHBHOTO TIO3HAaHUS, U
ompenenéHHBIM 00pa3oM OpraHM30BaHHAs pa0OTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TIPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHPYET TNPOTEKaHWE HHTYUTHBHBIX
MPOIIECCOB, MOTHBHUPYET K MAbHEHIIIEMY U3YUSHHIO TPEIMETa.

[Ipenmourenne oOTHAéTCs HATISAHO-KOHCTPYKTHBHOMY METONYy OOydYeHHs, TO ecTb
TEOPETUYECKUE 3HAaHHS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TPAKTHUYECKOMN
NesTeNbHOCTH. Pa3BUTHE MNPOCTPAaHCTBEHHBIX MPEJICTaBICHMM y ydalluxcsi B Kypce
CTEepEOMETPHUH MPOBOTUTCS 3a CUET pellleHus 3a7a4d Ha CO3/IaHuE MPOCTPAHCTBEHHBIX 00pa3oB U
3ala4 Ha OINEpPUPOBaHHE IMPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpas3a MPOBOIUTCS C
OTIOPOM Ha HArJSAHOCTh, & ONIEPUPOBAHHE 0OPa30M — B YCJIOBUSIX OTBJICUEHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHSI €0 UCXOJHOTO COJIePIKAHUS.

OcHOBHBIE  cojaepkaTenbHble JuHMM Kypca «['eomerpum» B 10-11 knaccax:
«MuororpanHukny, «lIpsMble U MIOCKOCTH B MPOCTpaHCTBe», «Tena BpaiieHus», «BekTopsl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUYECKUX YMEHUN paclpeensieTcsi He TOJIbKO
[0 COJEp)KaTeIbHBIM JIMHUSAM, HO U TO rojaM oOOy4eHHs Ha YpPOBHE CpeIHero OOIIero
o0OpazoBaHwUsI.

Cognepxanne oOpa3oBaHHsS, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3ylIbTaTaM OCBOCHUS
paboyeiil mporpaMmbl, pacipeIeIEHHBIM 10 ToJaM 00y4eHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBNQJICHHE TEOMETPUYECKMMH TOHATUSAMH W  HaBBIKAMH  OCYILECTBISIOCH
MOCJIEIOBATEeIbHO U TOCTYNATENbHO, C COONIONEHHEM NPUHIMIIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKJIIOYAJIMCH B OOIIYI0 CUCTEMY F€OMETPUUYECKHUX MPEeACTaBICHUH 00ydaronuxcs,

pacmpada u yTJIY6JIHH eé, 06p83y}1 IMMPOYHBIC MHOKCCTBCHHBIC CBA3U.

MECTO YYEBHOT O KYPCA B YYEBHOM IIJTAHE



Ha u3yuenne reomerpun oTBOIUTCS 2 yaca B Hegento B 10 kinacce u 1 yac B Hezenio B 11

KJIacce, BCero 3a JiBa roja oOyuenus - 102 yaeOHBIX daca.



COJAEPKAHUE YYEBHOTI'O KYPCA

10 KJIACC

IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHUS cTepeoMeTpuu. Touka, Mpsimasi, INOCKOCTb, MpoCcTpaHCcTBO. [loHsTHE
00 aKCHOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX.

B3aumHoe pacnosioskeHue MpsIMbIX B MPOCTPAHCTBE: MepeceKarouIuecs, napauieiabHble U
CKpeumuBampmuecs npsMsle. llapamnensbHOCTh HPSAMBIX M IDIOCKOCTEH B IIPOCTPAHCTBE:
napajiyiCJIbHBIC MPAMBIC B IMPOCTPAHCTBEC, IApalJICJIbHOCTDH TpéX NpsAMBIX; MapalJICJIbBHOCTb
NpSIMOM M IIOCKOCTH. YTJIBI C COHANPABICHHBIMH CTOPOHAMM; YroJl MEXIy NpPSIMBIMU B
npoctpanctBe.  [lapaienbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuiebHbIX ockocTel. [Ipocretinmue mpocTpaHCTBEHHBIE (DUTYPHI HAa TUIOCKOCTH: TETPadp,
KyO, mapaJijiesienume; NoCTpOeHUE CEYSHHH.

HepneH)meJmpHo CTh pr[MOfI n IIJIOCKOCTH: NECPHICHANUKYIAPHBIC psAMBIC B
MPOCTPAHCTBE, MpsAMbIE MapajUleibHble W MEPHeHIUKYISIpHbIE K IUIOCKOCTH, MpU3HAK
MEPIECHANKYJISIPHOCTH TPAMOM M TUIOCKOCTH, TeopemMa O TMpSIMON MEePHEHIUKYIIPHOU
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJI MEXKIY NMPSMOM M TUIOCKOCTHIO; JABYIPaHHBIN yrod,
JUHENHBIA Yroa IByrpaHHoro yria. lleprneHaukynsp U HakJIOHHBIE: PacCTOSHUE OT TOYKH IO
IUIOCKOCTH, PAcCTOSIHME OT MpsIMOM 0 IUIOCKOCTH, MpPOEKUUs (GUTypbl Ha IUIOCKOCTb.
[leprnieHIUKyYIAPHOCTD TIOCKOCTEH: MPHU3HAK MEPIEHAUKYISIPHOCTH BYX IJIockocTel. Teopema
0 TpEX MEePIEeHIUKYIApax.

MHOrorpaHHMKN

[lonsiTHe MHOTOrpaHHUKA, OCHOBHBIE 3JEMEHTHl MHOTOIPAHHUKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3mMa: N-yronbHasi mpusma; rpaHu
Y OCHOBaHMS PU3MBL; IPsMasi U HAKJIIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS TIOBEPXHOCTH MPU3MBI.
[Mapannenenunen, npsIMOYTOJbHBIN Mapaiienenumnes U ero cpoicrea. [lupamuaa: N-yronbHas
nupaMuia, TpaHd W OCHOBAaHME MUpaMHJibl; OOKOBas U TMOJIHAS IMOBEPXHOCTb MHPAMUJIBI;
MpaBUJIbHAsE W YyCEU€HHas NupamMuja. OJIEMEHThl MNpu3Mbl W nHUpaMmuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: TOHATHE MPaBUIBHOTO MHOTOTPAHHMKA; MpPaBWIbHAs MPU3Ma U MpaBUIbHAs
MMpaMua; MpaBUiIbHas TPEYroJbHas MUpaMUa U MPaBUIIBHBINA TeTpadp; kyo. [IpencraBnenue
O TMPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTadJp, JoJeKa’dap M wukocayap. CeueHus MNpu3Mbl U

nupaMubl.



CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, IMPSAMON, IJIOCKOCTH.
DneMeHTbl CUMMETPUH B IUpaMUax, Napajliesenuresax, paBuiIbHbIX MHOTOTPaHHUKAX.

Brruncienue 371eMEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yriel. [lnomans 60koBoit
IIOBEPXHOCTH W IIOJIHOW IOBEPXHOCTH IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAHHM, Teopema O
OOKOBOH IMOBEPXHOCTH NPSIMON mMpu3Mbl. Ilnomans OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH
MIpaBUWJIBHOM NHpaMUbl, TEOPEMa O IUIOWAAM yceu€HHOM mnupamuibl. [lonstue 06 oObéMme.
OO0BEM nupamu/ibl, IPU3MBI.

[lono6Hble Tena B mpocTtpaHcTBe. COOTHOLIEHMS MEXAY IUIOIIAIIMU TOBEPXHOCTEM,

00BéMaMH TMOJIOOHBIX TEIL.

11 KJIACC

Tena ppamenust

Hunuuaapudeckass TOBEPXHOCTh, OO0pa3yronIue IWIMHAPUYECKOH TOBEPXHOCTH, OCHh
IAJTUHIPUYECKOW moBepxHOCTH. L{mmuHap: ocHOBaHUs U OOKOBasi IOBEPXHOCTh, 0Opasyromas 1
OCBb; TUIOMIAIh O0KOBOW U TTOJTHOW MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolre KOHMYECKOW IOBEPXHOCTH, OChb M BEpIIMHA
KOHHUYecKol mnoBepxHOcTU. KoHyc: ocHOBaHMe M BepuUIMHa, oOpasyromas M OCh; IUIOIIATb
OOKOBOM W TIOJIHOM IMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opasyloliue M BBICOTA, OCHOBAHHS M
OO0KOBast MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUameTp; IUIONIA[b MOBEPXHOCTU cdepbl. B3aumHoe
pacnoiokeHue cdepsl U MII0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb chepol.

N3o00paxkenue Ten BpalleHus Ha II0CKOCTU. Pa3BépTka nMiIuHApa U KOHYycA.

KoMOunanuu Ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHMK, OMMCAHHBIM OKOJIO
cdepsl; cdepa, BiMcaHHAS B MHOTOTPAHHUK, WM TEJIO BPAILEHUSI.

[Tonsitue 06 oObéme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 006 00BEME
MPSMOYTOJIBHOTO TMapaiienenumnena u cieactsust u3 He€. O0bEM IuHApa, KoHyca. O0bEM
iapa u miomass chepsl.

[TogoGuble Tenma B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
o0bEMamMu MOJOOHBIX TETI.

Ceuennsi munuHApa (MapajielbHO | MEPHeHIUKYISIPHO OCH), CeYeHUs KOHyca
(mapannenbHOe OCHOBAHUIO U MPOXOsIIee Yepe3 BEPIHUHY), CEUeHHUs [apa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE



BexTop Ha muiockocty U B npocTpaHcTBe. ClI0)KEHUE U BBIYUUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpAa Ha 4ucio. PasiokeHue Bexkropa 1O TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpaBuio
napajurenenumena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABWII IEHCTBUM C BEKTOPaMH.
[IpsmoyronpHas cucrema KoopauHar B mpocrtpaHcrBe. Koopaunatel Bekropa. IIpocreimue
3aJaud B KOOpAMHATaX. YTosl Mexay BekTopaMH. CKalsipHOE IPOU3BEAECHUE BEKTOPOB.
Beruncnenue yrioB MexIy NpsSAMBIMU U IIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METOJ IIPU

PEIICHNU I'COMCTPHUICCKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS IMPOrpaMMbl ydeOHOro mpemmera «Maremarnukay
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnutanue:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3MIMKU OO0YydYarollerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 4IEHAa POCCHMCKOIrO OOIIEeCTBa, MPEACTABICHUEM O MaTEeMaTHUYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TPakKIAHCKOTO OOIIECTBa
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMHU B
COOTBETCTBHUU C UX (PYHKITUSIMU U Ha3HAYCHUEM.

IIaTpuoTnyeckoe BocnuTaAHME:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'paXKIAaHCKOW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOAINIEMY POCCHMCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHIMCKMX MAaT€MaTUKOB W POCCHUHUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
JNOCTHKEHHM B IPYTUX HayKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOrOo Hapoda; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, ITHUYECKOI0 NMOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTH>KEHUM HAayKH U JEATEIbHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKIJIA/A B IOCTPOEHUE
YCTOWYMBOTO OYIyILIEro.

JcTeTHYecKoe BOCIIUTAHME:

JCTETUYECKUM  OTHOLUIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a4ad, pEHICHUH, PacCyKICHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTHYECKUM acleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

chOpPMUPOBAHHOCTHIO YMEHHS TPUMEHATH MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax
310poBOro M 0e30macHOro obpasa *HU3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHHEe, cOATAHCHPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTB); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
NEeSATENbHOCTBIO.

TpynoBoe Bociutanue:



TOTOBHOCTBIO K TpPYyZIy, OCO3HAaHWEM IICHHOCTU TPYIOJIOOHS; MHTEPECOM K Pa3IHYHBIM
cdepam mpodeccHoHaIBHON EATENLHOCTH, CBS3aHHBIM C MAaTEMAaTHKON U €€ MPHIIOKEHHUSIMH,
YMEHHEM COBEpIATh OCO3HAHHBIN BBIOOp OyayIiel mpodeccu U peaan30BhIBaTh COOCTBEHHBIC
KU3HEHHBIC IIJIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYecKOMy OOpa3oBaHUIO |
caMo00pa30BaHUIO0 Ha TPOTSHKEHWH BCEH JKM3HU; TOTOBHOCTHIO K AaKTHBHOMY YYacTHIO B
peleHNH MPAKTUYECKUX 3a/1a4 MAaTEeMaTHIEeCKOI HAlIPaBJICHHOCTH.

JK0JIOrHYecKoe BOCIIUTAHME:

C(OPMHUPOBAHHOCTHIO DKOJOTHYECKOW KYJIBTYPHI, NMOHWMAHHEM BIIHMSHUS COIHAIBHO-
KOHOMHYECKUX TIPOIECCOB HAa COCTOSHHE NPHPOJHOM M COIHUAIBHOM Cpeabl, OCO3HAHHEM
ro0abHOTO  XapakTepa  dOKOJIOTHMYECKMX  MNpoOiieM; OpHeHTalueld Ha  [pUMEHEHHE
MaTeMaTUYEeCKUX 3HAHWU UIs PEeIIeHUs 3a/1a4 B OOJIACTH OKPYKAIOILIEH Cpenbl, TNIaHUPOBAHUS
MOCTYITKOB M OIIEHKH WX BO3MOKHBIX ITOCIICACTBUH TSI OKPYKAOIIEH CPEIIBI.

LleHHOCTH HAYYHOI'0 O3HAHUS:

C(OPMHUPOBAHHOCTHI0O MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUeCKOW HayKH Kak chepbl
94eJI0BEYECKON JEATEIBHOCTH, STANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS PA3BUTHS LUBUIM3ALNY;
OBJIQJICHUEM S3bIKOM MAaTEMaTHKH W MaTeMaTHYeCKOW KyJIbTypOH KakK CpEICTBOM MO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIISITH TPOCKTHYIO M  HCCIIEIOBATENBCKYIO JEATEIBHOCTD

WHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3ybTaThl OCBOCHUS IPOTrPaMMBbI ydeOHOTO mpenMeTa «MaTemMaTukay
XapaKTepU3YIOTCS ~ OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMETbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSIMU,  YHUBEPCANbHBIMU — PecyIsMUGHbIMU
oeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecneuusaom Gopmuposarue 6a308blx
KOZHUMUBHBIX NPOYECCo8 00yHarwmuxcs (0c8oeHue Memooo8 NO3HAHUSL OKPYICAIOWEe20 MUpd,
npUMeHeHUe T02UHeCKUX, UCCAeO08AMENbCKUX ONepayull, yMeHull pabomams ¢ uHghopmayuetr).

ba3oBrble 1ornyeckue 1eHCTBUA:

® BBIABIATH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEMaTUYECKUX OOBEKTOB,

MOHATHH, OTHOIIEHUH MEXIy MOHITUSIMH;, (HOPMYIUPOBATH OMpPENECICHUS TMOHSITUM;
yCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK Kiaccu(UKaimu, OCHOBAHUS It 0000IIeHUS

" CPpaBHCHUSA, KPUTCPUHU ITPOBOANMOI'0 aHAJIN34A,



BOCIPUHUMATh, (POPMYIHpPOBATh U MPeoOPa30BHIBATh CYXKJICHUS: YTBEpAUTEIbHbBIC U
OTpHIIATENIbHBIE, €IMHIUYHBIC, YACTHBIE U 00IIKe; YCIOBHBIE;

BBISIBJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIONCHHUAX M YTBEPXKACHUSIX; Mpeuiaratb KPUTCPUH JUIS BBISBICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUYUI;

JIeNIaTh BBIBOJIBI C KCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M MHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CaMOCTOSITENILHO J1I0Ka3aTeIbCTBA MaTEMaTUUECKUX YTBEPKJIEHUH (IIpsiMble
U OT TPOTHBHOIO), BBICTpaUBaTh AapryMEHTAlMI0, MPUBOJAUTH MpPUMEPHl U
KOHTPHpUMEPHI; 000CHOBHIBATH COOCTBEHHBIE CYK/AECHHUS U BBIBOJIBI;

BBIOMpATh CHOCOO pemieHuss yuyeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHus, BpIoupaTh HanboJiee MOIXOASIUN ¢ YIETOM CaMOCTOSITENIBHO BBIJIETIEHHBIX

KpUTEPUEB).

ba3oBble ncciaenoBarejbCcKue AeiicTBHA:

WCIIOJIb30BaTh  BONPOCHI  KaK  HCCIICOBATEIbCKHA ~ WHCTPYMEHT  ITO3HAHUS,
(hopmMyaupOBaTh BOMPOCH], (PUKCUPYIONIUE TPOTUBOPEYHE, MPOOJIEMYy, YCTaHABINBATh
HUCKOMOE W JaHHOe, (OpPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOKO TO3HIIHUIO,
MHEHHC;

MPOBOJIUTh CAMOCTOSTENIFHO CIUIAHUPOBAHHBIA OAKCIEPUMEHT, HCCIIEAOBaHUE TIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOro OOBEeKTa, SIBJIICHHs, Ipollecca,
BBISIBJICHUIO 3aBUCHUMOCTEH MEKY 00bEKTaMU, SBICHHSIMH, TIPOIIECCAMH;
CaMOCTOSATENIBHO  (OpMYIHpPOBaTh OOOOIIEHWST W  BBIBOJABI IO  pe3yibTaTam
MPOBEACHHOTO HAOJIIOJICHHS, HCCIICIOBAHUS, OLICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHUIA,

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAKKE BBIJIBUTATh MIPEIIOI0KECHUS

0 €I'o pa3BUTHUHU B HOBbBIX YCJIOBUAX.

Pa6ora ¢ undopmanmeii:

BBISABJIATH JePUUUTHl WH(POPMAIUH, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha BONPOC U
IUIsL peLIeHus 3a1a4H;

BbIOMpaTh MH(OpPMAIMI0 M3 HCTOYHMKOB PpA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3UpPOBaTh U HWHTEPIPETHUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM

MpCACTaBJICHUA,



® CTPYKTypUpOBaTh HWHQPOpPMAIUIO, TMPEACTaBIATh €€ B  pa3IuuHbBIX  (opMax,
WJUTIOCTPUPOBATH TPadUICCKH;

® OICHMBATh HAAEKHOCTh HH(POpPMANMK IO CAMOCTOSITENIHHO CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBIE Oelicmels, 00ecneuusarom c@hopmuposanHoCcmy

COYUANLHBIX HABLIKOB 00YUAIOUWUXCHL.

Oo0menne:

® BOCIPHUHUMATH U (POPMYIUPOBATH CYXKICHHSI B COOTBETCTBHH C YCIOBHSIMH W ICJISIMH
OOIIeHMs; SCHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHS 33]]aui, KOMMEHTHPOBATh
MTOJTy4EHHBIN pe3ynbTar;

® B X0JIe OOCYKJICHHS 3a7[aBaTh BOMPOCHI MO CYIIECTBY 00CYXTaeMOM TEMBI, IPOOIIEMBI,
pelraeMol  3amadd, BBICKA3bIBAaTh WJCH, HAICJICHHBIC HAa IIOUCK PEIICHUS;
COTIOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOTa,
OOHapy)XMBaTh Pa3IMUNE U CXOJICTBO TO3HIIHIA; B KOPPEKTHOU (hopMe popMyTrpoBaTh
pa3HoTracusi, CBOU BO3PaKEHUS;

® MpEACTaBIATH PE3YyIbTAThl PEUICHUS 3aJaud, SKCIEPUMEHTa, UCCIeA0BaHUs, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunyecTBo:

® T[IOHUMaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW U HHIUBUIYAIbHONU pabOTHI
IpU pelIeHHHd Y4eOHBIX 3aJad; MPUHUMATh LEeJdb COBMECTHOW JesTeNbHOCTH,
IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPalOThl, pacHpenessarTb BHABI padoT,
JOTOBapUBaThCsa, OOCYXKIaTh MpoOLleCC W pe3ynbTaT paboThl; 00001IaTh MHEHUs
HECKOJIbKUX JIIOZICH;

® y4acTBOBATH B IPYMIOBBIX Ppopmax paboThl (00CykaeHUsI, 0OMEH MHEHUM, «MO3TOBBIE
IITYPMb» M HHBIC); BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOU
NEUCTBUS C IPYTMMH YWICHAMH KOMaH/bl; OLICHUBATh KAYECTBO CBOETO BKJIAAa B 00N
MPOJIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUSL.

3) Vuusepcanvhoie pecynamuenbvle oeticmaus, 0becneuusarom GopmMuposanue CMoiCio8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.

Camoopranmn3anus:



®  COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33]auH, BBIOUPATh CIOCO0 pElIeHus ¢ y4ETOM
HUMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apr'yMEHTUPOBAThH U
KOPPEKTHPOBATh BApUAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(pOpPMALINH.

CaMOKOHTPOJIb:

e BJAJeTh HABHIKAMHM IIO3HABATENBHOW pe(IeKcHH KaK OCO3HaHHs COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pe3yJbTaTOB; BIAAETh CHOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIA IIPOLECCAa U PE3YNbTaTa PEUICHUS MaTEMaTHYECKON
3a/1a4H;

® [peABHJAETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTH
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OLLIMOOK, BBISIBICHHBIX TPYJHOCTEH;

® OLEHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIM U YCIOBUSM, OOBSCHATH MPUUYUHBI
JOCTHKEHHUSI WM HEJOCTIKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,

JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPAMasi, JIOCKOCTb.

[IpyMeHATh aKCMOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPU PEIIEHUH T€OMETPUUYECKHX
3ajau.

OnepupoBaTh MOHATUAMHU: MAPAVIEIBHOCTh W NEPIEHAUKYISAPHOCTh IHPSAMBIX U
IIOCKOCTEN.

KnaccugunupoBaTs B3aMMHOE PacIoyIoKEHHE NPSAMBIX U IIOCKOCTEH B TPOCTPAHCTBE.

OmnepupoBaTb MOHATUAMHU: JBYI'PaHHBI yroj, TpaHd JABYTPaHHOIO yria, pedpo
JBYIPAaHHOT'O YIJia; IMHEHHBIHN yroJ ABYTpaHHOTO yIJia; IpaJycHas Mepa JABYTPaHHOTIO yrja.

OmnepupoBaTh MOHATUAMHU: MHOTOTPAHHUK, BBIMYKIBIH W HEBBIMTYKIBIH MHOIOI'PAaHHUK,
3JIEMEHTbl MHOTOTPAHHUKA, PaBUIIbHBIA MHOTOT PAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpaMuja; MpH3Ma, MPSMOYrOJIbHBIN
napasenenunes, Kyo).

KnaccupunupoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBaHMA JUId  KJIACCH(UKALUU
(BBIMTYKJIBIE M HEBBINYKJIblE MHOTOTPAHHUKHU; TPaBHJIbHBIE MHOTOTPAHHUKHU; TpsMbIE U

HAaKJIOHHBIC TIPU3MBI, Hapannenennnez(m).



OnepupoBaTh MOHSATUSMU: CEKYIIasl TNIOCKOCTh, CEYCHHE MHOTOTPAHHHUKOB.

OOBSACHATH MPUHIIMITHI TIOCTPOCHUS CEUCHUH, UCIIOIB3Ysl METOJI CIICIOB.

Crpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBHITIOJNHSTH (BBIHOCHBIC) TIOCKUE
YEepPTEXKH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaum Ha HAXOXKIACHHE TEOMETPUYCCKMX BEJIMYUH [0 O0OpasinaM WiIn
QITOpPUTMaM, TMPUMEHSS HW3BECTHHIC AHATUTHYCCKHE METOJBI IMPH PEHICHHH CTaHAAPTHBIX
MaTeMaTHYEeCKUX 3a7ad Ha BBIYHCICHHE PACCTOSHUNA MEXKIY IBYMS TOYKAMH, OT TOYKH JIO
MPSIMOM, OT TOYKH JI0 IJIOCKOCTH, MEXIY CKPEIUBAIOIIUMUCS MTPSIMBIMHU.

Pemarp 3amaum Ha HAXOXKIACHHEC TEOMETPUYECCKHX BEJIMYUH IO OOpasmaM WiIn
QITOPUTMAaM, TNPUMEHSS HW3BECTHHIC AHATUTHYCCKHE METOJBI TMPH PEHICHHH CTaHAAPTHBIX
MaTEeMaTHYeCKHUX 3a/1a4 HAa BBIYHCIICHHE YIJIOB MEXTY CKPEUIUBAIONIUMHUCS MPSIMBIMH, MEXKITY
MPSIMOM U TUIOCKOCTHIO, MEXKTY TUTOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Beraucnate 006EMBI U TIONIAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, THUpaMHUa) ¢
MpUMEHEHHEM (OPMYIT; BBIUMCIISITH COOTHOIICHUS MEXIy IUIOMQJSIMH ITOBEPXHOCTEH,
00BEMaMU TIOJJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh TOHSATHSIMU: CHMMETPUSI B TPOCTPAHCTBE;, IIEHTP, OCh M IUIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (DUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBATE U WHTEPIPETUPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKaX.

[IpumensTh reoMeTpudeckue (akTbl JUISI  PEHICHUS CTEPEOMETPHUYSCKUX — 3ajad,
MPEIOJIaralIinX HECKOJIBKO IIaroB pPEIICHUs, €CIM YCIIOBUS MPUMEHEHHS 3allaHbl B SIBHOM
dbopwme.

[IpuMeHsATh TPOCTEUIIME MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI ITPU PEUICHUU CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoaMTH, TpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B TIPUPOAEC U IKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPHUHU B HCKYCCTBE.

[IpuMeHsATh TOMYYEHHBIC 3HAHUS HA MPAKTHKE: aHAJIM3UPOBATh PEAIbHBIC CUTYallUd U
NPUMEHATh  M3y4YCHHBIC TIOHATHS B  MPOILECCe TIOWUCKA PEIICHUS  MaTeMaTHYCCKU
chopMynupoBaHHON MpOOIEMBbI, MOJEIUPOBATh pPEaTbHBIE CUTYAIlMHd Ha S3bIKE TEOMETPUHU,
HCCIIeIOBAaTh MOCTPOCHHBIE MOJENU C HCIOJIb30BaHHEM T'€OMETPHUECKUX TMOHATUU U TEopeM,
amnmapara anreOpsbl; pelaTh NpakTUYeCKHe 3a7auu, CBI3aHHbIE C HAXOXKACHUEM FeOMETPHUECKUX

BCIINYHH.

11 KJIACC



OnepupoBatb TOHSITUSIMH: WTMHIPHYECKAst HOBEPXHOCTH, oOpazyromue
WIMHAPUYECKON TTOBEPXHOCTH; IIMIIMH/P; KOHUYECKAs TOBEPXHOCTh, 00pa3yIoue KOHNIEeCKOH
MOBEPXHOCTH, KOHYC; ChepruiecKas MOBEPXHOCTb.

Pacrio3naBars Tena BpamieHus (IIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MMOJTYYSHHUS TEJl BPAILICHHS.

KrnaccuduimpoBars B3auMHOE pacioioskeHre cephl U MI0CKOCTH.

OmnepupoBaTh MOHATHSAMHU: IIAPOBON CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA CErMEHTA;
IapOBOM CJI0M, OCHOBAHUE IIAPOBOTO CJIOSA, BBICOTA IAPOBOTO CJIOS; IAPOBOU CEKTOP.

Beruncnate 00BEMBI M TUTONIAN TIOBEPXHOCTEH TEN BPAIEHUS, TEOMETPUICCKHX TEll C
MpUMEHEHUEM (POPMYIL.

OnepupoBaTh TOHATHUSMHU: MHOTOTPAHHHK, BIUCAHHBIA B Cepy M OIHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHHK U TEJIO BPAIICHUS.

BBIYHCIATE COOTHOMICHHUSI MEXIY TUIOMIAIIMUA TIOBEPXHOCTEH M 00BEMaMHU TOJ0OHBIX
TeJL.

N3o00paxkates u3yyaemble (UIYypbl OT PYKHM M C MPUMEHEHHEM IMPOCTHIX UYEPTEKHBIX
MHCTPYMEHTOB.

BrImoaHATE (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (DUTYp: BUIT
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAICHUS.

W3Bnekarb, HHTEPIPETUPOBATH U MPeoOpa30BbIBaTh MHPOPMAIMIO O IPOCTPAHCTBEHHBIX
reoOMeTPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHUEM BEKTOP B IPOCTPAHCTBE.

BoInosHATh AeWCTBUA CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha 4YHCII0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00J1a/1a10T.

[IpumeHsTh MpaBUIO NapauieIenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYINb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEKIY BEKTOPAMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJl MEXKIY BEKTOPaMHU,
CKaJsIpHOE TPOU3BECHIE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh INIOCKOCTh YpaBHEHHEM B JIEKaPTOBOH crcTeMe KOOpHHAT.

[IpumensaTs reomerpuueckue (akThl Ui pEUICHUS CTePEeOMETPHUYECKHUX 3ajad,

npeamnojararomux HECKOJIbKO IaroB PpCIICHUA, €CJIW YCIOBUA NPHUMCHCHUSA 3aldHbI B SIBHOM

dopme.



Pemrats mpocreiiime reoMeTpUYECKUe 3a1a4l Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO
METOJa.

Pemrate 3amaun Ha J0Ka3aTesIbCTBO MAaTEMAaTMYECKUX OTHOLUCHUW M HAXO0XKICHUE
r€OMETPUYECKUX BEJIMYMH N0 o0pas3lam WIM alropuTMaMm, IPUMEHssS M3BECTHBIE METOJbI MpU
peLIeHnH CTaHJAPTHBIX MATEMaTUYECKUX 3a4a4.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHKALlHOHHBIE
CUCTEMBI IIPA PEUICHUHU CTEPEOMETPUUECKHUX 3a/1a4.

[IpuBoauTe mNpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE U IKHU3HH,
pacro3HaBaTh IPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATH MONy4YEeHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIE CUTyallud M
IIPUMEHATh ~ W3y4YEHHBIE IIOHATHS B  IIpOIlecCe IOMCKAa  pElIeHUs  MaTeMaTU4eCKU
chopMynupOBaHHON MpOOIEMBbl, MOJEINPOBATh pPEAJTbHBIE CUTYallMd Ha S3bIKE TE€OMETPUH,
HCCIEA0BaTh MOCTPOCHHBIE MOJENIH C WCIOJIB30BAHUEM I€OMETPUYECKUX MOHITHI U TEOPEM,
anmapara anredpsbl; penarh MpakTUYEeCKUe 3a/1a4M, CBSI3aHHBIE C HAX0XK/IEHUEM IeOMETPUUYECKUX

BCIINYHNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KommHecno DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB H TeM (undposbie)
4yacos
n/n NPOrpaMMmblI o0pa3oBaTe/bHbIE
pecypcsl
1 BBenenune B ctepeoMeTpuio 10
[IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE.
? [TapanienbHOCTh NPSAMBIX U TIOCKOCTEN e
[lepnieHIUKyYIAPHOCTD MPSMBIX U
3 IIJIOCKOCTEMN e
4 Yrusl MeXy NPSAMBIMHA U IIJIOCKOCTSMU 10
5 MHororpaHHUKH 11
6 OO6BEMBI MHOTOI'PAHHUKOB 9
IloBTOpEHUE: ceyeHus, pacCTOSIHUS U
! YTIIbl )
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

DJIeKTPOHHbIE
KoaunuectrBo
HanmeHnoBaHue pa3aesioB U TeM (undposbie)
Ne i/ JaCcoB
NPOrpaMmblI o0pa3oBaTte/ibHbIE
pecypchl
1 Tena Bpaiienus 12
2 O0BLEMEBI TENI 5
BekTopsl 1 KOOpAWHATHI B
3 10
MPOCTPAHCTBE
A [ToBTOpenue, o6o0IICHNE, .
cUCcTeMAaTu3anys 3HaHuH
OBIIEE KOJIMYECTBO YACOB I10 2

[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

KoaundecTrBO

yacoB

Jara

H3YyYCHUA

KoppekTuposka

AaatTt

OcCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, IIpsAMasi, IIOCKOCTh,
npocTpaHcTBo. [IpaBuna
n300paxKeHus Ha PUCYHKaX:
M300pakKeHUS TIIIOCKOCTEH,
mapalyICJIbHBIX ITPAMBIX

(0Tpe3KoB), CepeMHbI OTPE3Ka

[Tonatus: nepecekaromuecs
IIJIOCKOCTH, TMEPECEKAIONTUECS

mpsMas v IJI0CKOCTh

[TonsTus: nepecekaronecs
MIJIOCKOCTH, TIEPECEKAIOITUECS

mpsMas v IJI0CKOCTh

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIMUOHHBIX

yeprexax

Havanenbie cBenenus o kyoe u
MUpamMuie, uX pa3BEPTKHU U

MOACIIN. Ceuenus MHOT'OI'pPaHHUKOB

HauanbHble cBenieHHs 0 KyOe U
nUpaMuzie, UX pa3BEPTKH U

MOJCIIN. CeueHns MHOT'OT'paHHUKOB

[TousTHE 00 AKCHOMATHYECKOM

MOCTPOEHHH CTEPEOMETPHHU:




aKCUOMBI CTEPEOMETPUU U

CICACTBUA U3 HUX

TTonsaTre 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUHN U

CICACTBUA U3 HUX

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPCOMETPHH:
aAKCHOMBI CTEPEOMETPUHU U

CICACTBUA U3 HUX

10

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHH:
aAKCHOMBI CTEPEOMETPHHU U

CICACTBUSA U3 HUX

11

B3anMHOe€ pacnosiokeHue npsiMbIX
B [IPOCTPAHCTBE: NIEpeCeKaroIuecs,
napasJiesIbHble U

CKpEILMBAOIINECS MPsIMbIE

12

[TapanienbHOCTh NPSAMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE:
napajuieNibHbIe MPsMbIC B
MIPOCTPAHCTBE; MapalIeIbHOCTD

TPEX MPSIMBIX

13

[TapaniensHOCTh NPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
[TapaniensHOCTH NPSAMOI U

IINIIOCKOCTH

14

Vruel ¢ COHaAITPaBJICHHBIMHA

CTOPOHAMHU

15

VYron Mexty IpsSMbIMU B

IIPOCTPAHCTBE

16

VYron Mexty IpsSMbIMU B




IIPOCTPAHCTBE

[TapamienpsHOCTB IIJIOCKOCTEM:

17
napajuieNbHbIe JI0OCKOCTU
CaoiicTBa napauieabHbIX
18
IJI0CKOCTEHN
[Ipocreiinye npocTpaHCTBEHHbIE
19 (GUTypBI Ha TUIOCKOCTH: TETPAdIP,
KyO, mapaJienenumnes
20 [TocTpoenwue ceueHwmit
21 [TocTpoenue ceuenuit
KonTponbHas pabora no teme
"[IpsimMBI€ M TIIIOCKOCTH B
22
npoctpaHctse. [lapanienbHoCTb
MPSAMBIX U INIOCKOCTER"
[lepneHMKyYISIPHOCTD PAMOU 1
23 TJIOCKOCTH: TIEPTIICHANKY/ISIPHBIC
IpsSIMBIE B IPOCTPAHCTBE
[Ipsimbie mapanienbHbie U
24
NEePIEHANKYIISPHBIE K INIOCKOCTH
[Ipsimble mapasuienabHbIe U
25
NEPIEeHANKYIISPHBIE K INIOCKOCTH
[Ipu3Hak nepneHuKyJIspHOCTH
26
IPSIMOM U IJIOCKOCTH
[Ipu3Hak nepneHauKyIspHOCTH
27
IPSIMOM U IJIOCKOCTH
Teopema o mpsimMoit
28
NEePIEHANKYIPHOHN TIOCKOCTH
Teopema o npsamoi
29
NEePIEeHANKYIAPHOHN TIOCKOCTH
Teopema o npsamoi
30

HepHeHﬂHKyﬂﬂpHOﬁ IJIOCKOCTH




31

[lepnieHIuKyIsp U HAKJIIOHHBIE:
paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT MPAMOM

J0 IINIOCKOCTH

32

[lepneHauKyIsip U HAKJIOHHBIE:
paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT MPAMOU

J0 IINTIOCKOCTH

33

[lepnieHauKyIsip ¥ HAKJIOHHBIE:
paccTosiHue OT TOYKHU J0
IIJIOCKOCTH, PACCTOSTHUE OT MPAMOM

J0 IINIOCKOCTH

34

[lepneHauKynsip U HAKJIOHHBIE:
paccTosiHue OT TOYKHU J0
IIJIOCKOCTH, PaCCTOSTHUE OT MPAMOM

J0 IINIOCKOCTH

35

VYTIIbl B IPOCTPAHCTBE: YTOJI MEXKIY

MPAMOM ¥ TIIIOCKOCTHIO

36

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJl

JIBYTPAHHOTO yTiia

37

JIByrpaHHbIN yroJi, TMHEUHBIA YTOJI

JBYTPAHHOTO yTiia

38

[lepnieHAMKYASIPHOCTD MIIOCKOCTEM:
MIPU3HAK MEePIEeHIUKYIIPHOCTH

ABYX IIJIOCKO cTel

39

HepHeHI[I/IKy.]'IHpHOCTB IUIOCKOCTEH:
IpU3HAK MMEPICHAUKYIIAPHOCTU

JIBYX IUIOCKOCTEN

40

[lepneHIMKYJIAPHOCTD MJIOCKOCTEH:
MIPU3HAK NEPIEHAUKYISIPHOCTH

JIBYX IUIOCKOCTEN

41

Teopema o Tpéx nmepneHAUKyYIApax




42

Teopema o0 TpEX nepHEHAUKYIIAPAX

43

Teopema o0 TpEX nepHEHAUKYIIAPAX

44

KonTtponsHast paboTa o Temam
"[lepneH IMKYISIPHOCTD NPSMBIX U
mockocTe" u "YTIibl MeX Iy

MPSIMBIMU U TUIOCKOCTSIMU"

45

[IoHATHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOT'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH;

pa3BEpTKa MHOTOTPaHHUKA

46

[Ipu3ma: n-yronpHas npusma;
TpaHu ¥ OCHOBAHUS TIPU3MBEI,
MpsiMasi ¥ HAKJIOHHAS TIPU3MBI;
OO0KOBas U MOJIHAS TOBEPXHOCTh

MIPU3MBI

47

[Tapannenenunen, npsMOyroJbHbII

MapajyiesenuIea U ero CBOMCTBa

48

[Mupamuna: N-yroibpHasi mupamMuaa,
IPaHU ¥ OCHOBaHUE MUPAMUJIbI;
O0KOBas U MOJIHASI IOBEPXHOCTh
MUPaMU/Ibl; PABUIIbHAS U

yceu€HHas TupaMua

49

HpaBI/IJ'ILHHC MHOT'OI'PAHHHUKU:
IIOHATHUC IIPABHUIIBHOI'O
MHOTI'OI'paHHUKA; IIpaBUJIbHAA
IIpu3Ma U MpaBUJibHaA IIHpaMuia,
IpaBHJIbHAsA TPEYroJIbHAA
nupamMuaa u HpaBI/IJIBHHﬁ

TETpa’ap; Kyo

50

HpeI[CTaBJ'IeHI/Ie O IMPpaBUJIBHBIX

MHOT'OrpaHHUKAX: OKTa’ap,




JOACKadIp U UKOCAdIP.

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIILHO TOUKH,

MPSIMOM, TVIOCKOCTH. DJIEMEHTBI

>t CUMMETPUHU B TUPAMUIAX, :
napajuieNienuIeax, MPaBuIbHBIX
MHOTOTPaHHUKAX
Brruncienue 31eMeHTOB
52 MHOTOTPaHHUKOB: pEOpa, 1
JarOHAJTH, yTJTBI
[Tnomaas 60KOBOW MOBEPXHOCTH U
ITOJTHOW MTOBEPXHOCTH MPSIMOMI
53 MIPU3MBI, TUIOMIAb OCHOBAHWUH, 1
TeopeMa 0 G0KOBOM MOBEPXHOCTH
MPSIMOM TPU3MBI
[Tmomaas 60KOBOY MOBEPXHOCTH H
MOBEPXHOCTH MPABUIILHOM
54 MMUPaMU/IBI, TEOPEMa O TIIOMIATH 1
OOKOBOM MOBEPXHOCTH YCECUEHHOM
MU PaMHU/IbI
KounTposnbnas pabora o teme
55 1
"MHuororpaHHuku"
56 [Tonsitre 06 06bEME 1
57 O0BEM TUpaMuUIBI 1
58 O0BEM TMpaMuUIBI 1
59 O06BEM TUpaMuUIBI 1
60 O06BEM TMpaMuUIBI 1
61 O0BEM npu3MbI 1
62 O0BEM npu3MbI 1
63 O0BEM npu3MbI 1
64 KonTposneHas paboTa o teme 1




"O6BEMBI MHOTOT'PaHHUKOB"

65

[ToBTOpenue, 06o0IIEeHNE
CUCTEeMaTU3alrs 3HaHH.
[TocTpoenue ceueHuit B

MHOT'OI'paHHUKC

66

[ToBTOpEHue, 0600MIICHNE
CHUCTEMaTU3als 3HaHU.
Brruncnenue paccTosHUN: MEXIY
JIBYMSI TOUKaMH, OT TOYKH JI0
MPSAMOi, OT TOYKH JI0 TJTIOCKOCTH,
MEXIY CKPEIIMBAIOIIUMHUCS

IIpsAMBbIMHA

67

Wrorosas koHTposbHas paboTa

68

[ToBTOpEeHME, 0600MIIEHNE
CHUCTEeMaTH3alrs 3HaHH.
Brrunciienue yrioB: MexXIy
CKPELIMBAOIINMUCS IPSIMBIMH,
MEXKy NPSMOU U IIIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJI0B MEXIY

IIJIOCKOCTAMHU

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KJIACC

n/n

Tema ypoka

KoaundecTrBO

yacoB

Jara

H3YyYCHUA

KoppekTuposka

AaatT

Cdepa u map: neHtp,
panuyc, ruameTp; TIIomaab

MTOBEPXHOCTHU chepsl

B3anmHoe pacrniosnoxenue
chepsl 1 IIOCKOCTH;
KacaTesbHasl INOCKOCTh K

cdepe; miomaab cheps

N3obpaxenue chepsl, mapa
Ha miockocTu. CeueHus

mapa

Hwmnapudeckas
MMOBEPXHOCTh, 00pa3yromue
HWIMHAPUYECKON
MMOBEPXHOCTH, OCh
HWIMHAPUYECKON

IIOBEPXHOCTHU

HuauHap: OCHOBAHUS U
OOKOBast MIOBEPXHOCTb,
00pa3yrolias u 0Ch; TIIOMA/Ib
OOKOBOM M MOJIHOH

MTOBEPXHOCTU

N306pakenue nuiIuHApa Ha
IJI0CKOCTH. Pa3Béprka
nunuHapa. Ceuenus
LHUINHpPA (III0CKOCTBIO,

napannenLHoﬁ nin




NEPIEHIUKYIIAPHON OCU

LHUAITUHPA)

Konnueckas noBepXHOCTb,
o0pa3yrIne KOHUIeCKOU
IIOBEPXHOCTHU, OCh U BEpILIKHA

KOHUYECKOU MOBEPXHOCTH

Konyc: ocHoBanue u
BepIrHa, oOpa3yromias u
0Cb; IUIOIAh OOKOBOH U

ITOJTHOW ITOBEPXHOCTH

VY ceu€HHBI KOHYC:
00pa3syrolue 1 BBICOTA,;
OCHOBaHUS U OOKOBas

ITIOBEPXHOCTH

10

N3obpaxenne koHyca Ha
II0CKOCTH. Pa3BépTka
koHyca. CeyeHust KoHyca
(TTOCKOCTHIO, TapATIIICITBHON
OCHOBAaHUIO, U TIOCKOCTHIO,
MPOXOIsIIeH yepe3

BEPIINHY)

11

KomOunamus ten BpamieHus

1 MHOT'OI'PaHHHKOB

12

MHOrorpaHHHK, OTIMCAHHBIN
okoJ1o cepsr; chepa,
BIIMCaHHAs B MHOTOTPAaHHUK

HJIK B TCJIO BPpAllICHUA

13

ITousitre 00 00BEME.
OCHOBHBIE CBOMCTBA

00BEMOB TEN

14

OO0BEM MIMHIpa, KOHYyCca

15

OO0BéM 1m1apa U MIoIAaIh




cepsl

16

ITonoOHbIe TENA B

npocTtpancTtBe. COOTHOIICHUS

MEX/TY TUIOIIAIMHU
MMOBEPXHOCTEH, 00BEMAMHU

0J00HBIX Tell

17

KonTposbHas pabora no
teMaM "Tena Bpamjenus" u

"O0bemMsbl TET"

18

BekTop Ha III0CKOCTH U B

MIPOCTPAHCTBE

19

Crno)xeHne U BLIYUTAHHE

BEKTOPOB

20

YMHOKEHUE BEKTOpa Ha

YHCIIO

21

Paznoxenue BekTopa o
TpEM HEKOMILIAaHAPHBIM
BekTopam. [IpaBuio

nmapajjiCicnuicaa

22

Pemenne 3aJa4, CBA3aHHbIX C
IIPUMECHCHUEM IIpaBUJI

JIEUCTBUI C BEKTOpaMHU

23

[IpssmoyronpHas cucrema
KOOpPJUHAT B POCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimue 3agaun B

KOOpAuHATax

24

Yroa Mexy BEKTOpaMH.
CkansipHO€ MpOU3BENECHUE

BEKTOPOB

25

Brrunciaenue YIJIOB MCXKIY

MpsMBIMHA U IIJIOCKOCTAMUA




26

KoopauHaTHO-BEKTOPHBIN
METO/1 IIPU pELICHUU

TCOMETPHUUICCKUX 3ada1d

27

KonTtponsHas pabora o
teme "BekTopsl u
KOOpAMHATHI B

npocrpaHcTee”

28

[ToBTOpEeHue, 0600IICHNE U
CUCTEMaTU3als 3HAHUMN.
OcHoBHbI€ (UTYpHI, PaKTHI,
TEOpPEMBI Kypca

IIaHUMETPUU

29

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEeMaTH3aI1s 3HAaHUH.
OcHoBHbIE (HUTYPBI, (PAKTHI,
TEOPEMBI Kypca

IIaHUMETPUHU

30

[ToBTOpEeHuE, 0600IICHNE 1
CHCTEMAaTHU3aLMA 3HAHWIA.
3aaun MJIAaHUMETPUH U

MECTOJbI UX PCIICHUA

31

[ToBTOpEHUE, 0600IICHNE 1
CHCTEMAaTU3aLMsA 3HAHUIA.
3aauu TUIAHUMETPHUH U

MCTOAbI UX PCIICHHA

32

[ToBTOpEHUE, 0600IICHNE 1
CUCTEMaTH3aIUs 3HAHHH.
OcHoBHBIE (UTYpBI, (aKTHI,
TEOpPEMBI Kypca

CTEpPEeOMETpUH

33

Hroropas KOHTPOJIbHaA

pabota




24 [ToBTOpEHue, 0600IIEeHNE U

CUCTEMAaTU3alus 3HaAaHUHI

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

34
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