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HMOSICHUTEJIBHAS 3ATINCKA

Paboyas nporpamma yue6uoro xypea «I'eomerpusi» 6a30BOro ypoBHs 1Is 06ydarommxes 10 — 12
KJIacCOB paspaboraHa Ha oCHOBe @eepaTbHOI0 IOCYIApCTBEHHOTO 00Pa30BaTeNbHOrO CTAHIapTa
Cpe/IHero oOmero 00pasoBaHus, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeGOBaHMH, MPEIBABIACMBIX K
MaTeMaTHYECKOMy O0pa3sOBaHMIO, U TPajHIHUil POCCHHCKOro oOpasoBanms. Peanm3amis IpOrpaMMb
00ecreynBacT OBIAICHIE KIIOYEBBIMU KOMIICTCHIMSMHE, COCTABISIONUMM OCHOBY JUISl CAMOPa3BUTHUS U
HETIPEPBIBHOTO  00pa3oBaHUsl, IEIOCTHOCTH OOMIEKYILTYPHOrO, JIMYHOCTHOTO ¥ IO3HABATEIHLHOIO
Pa3BUTHS JINYHOCTH O0YYAFOIIMXCH.

HEJU U3YYEHUS YYEBHOI'O KYPCA

BaxnocTs y4eOHOro Kypca IeoOMEeTpHH Ha YPOBHE CpPEHEro obmero o6pa3oBaHUs 00YCIOBICHA
IPAaKTHIECKOM 3HAYMMOCTBIO METANPEIMETHBIX H IPEAMETHBIX PE3yNbTaroB OOYYCHHS TEOMETPUM B
HalpaBICHUM  JMYHOCTHOIO  DasBUTUA  oOydamommxcs,  (GOpMUpOBaHMsS  (PYHKIMOHAILHOM
MaTEMaTHICCKOW TPAMOTHOCTH, M3YYEHHs APYIHX Y4eOHBIX JUCIUIUIMH. PasBuTue y 00ydaromuxcs
IPABUIBHBIX IPEJICTABICHUNM O CYMHOCTH M IPOHCXOXJCHUH TI'COMETPHYECKUX aOCTPAKIHIA,
COOTHOIICHUM DPEABHOI0 W HJICAIbHOI0, XapaKTepe OTPaKCHMs MaTeMaTHYeCKOW HayKo# sBICHUU H
IPOILIECCOB  PEAIbHOrO MHpa, MECTE IE€OMETPUU B CHCTEME HAyK M POJIM MAareMaTH4ecKOro
MOJICJIMPOBAaHMS. B HAyYHOM [IO3HAHMM M B IPaKTHKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOIO
MHPOBO33PEHHUS yIaIUXCs, & TAKKE KAYECTB MBIIUICHUS, HEOOXOMMBIX JIUIS aIallTallid B COBPEMEHHOM
o0IecTse.

['eomerpust siBiseTcss oHUM U3 0A30BBIX IPEJMETOB HA YPOBHE CPEIHETO OOINEro 06pa3oBaHMs,
TaK KaKk 00ecIeynBaeT BO3MOKHOCTE U3YUYCHHUSI KaK JMCIMILIAH €CTECTBEHHO-HAYIHOH HAPaBICHHOCTH,
Tak U TYMaHUTApHOM.

Jlorndeckoe MpInuleHHE, (GOPMEpPYEMOE IPU HM3yYEHUH OOYYAIONMMMCH HOHATHHHBIX OCHOB
IEOMETPHY U IIOCTPOCHUH IEIOYKH JIOTUYECKUX YTBEPXKICHUN B X0JI€ PEIICHUS [€OMETPUICCKUX 3a/ad,
YMCHHE BBIIBUTATh M ONPOBEPrarh I'MIIOTE3bl HENOCPEICTBEHHO HCIIONB3YIOTCS MPH PEINICHUU 3amad
CCTECTBEHHO-HAYYHOI'O IIUKJIA, B YACTHOCTH M3 Kypca (QU3UKH.

YMeHHe OpHEHTHPOBATHECS B IIPOCTPAHCTBE HIPACT CYIIECTBEHHYIO POJb BO BCEX O00JIACTIX
ACATENBHOCTH YelioBeka. OpueHTanus 4ejoBeka BO BPEMEHH U IIPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE
ero COIHANLHOro ObITHS, (GopMa OTpa’kKeHHs OKPYXKAIOIIEro MHpPa, YCIOBHE YCIENIHOIO MO3HAHUS U
aKTHBHOrO mpeobpazoBanus paeicTBurensHOCTH.  OIICPHPOBAHHE IPOCTPAHCTBEHHBIME  00pa3aMu
OOBE/IMHSACT PasHbIe BUIBI YICOHOH M TPY/IOBOH JCSTCIHHOCTH, ABIAETCS OJHUAM M3 IPO(ECCHOHAIBHO
BKHBIX KaYCCTB, IIO3TOMY aKTyaJlbHa 3ajiada (OPMUPOBAHUS Yy OOYUAIOIIMXCS IIPOCTPAHCTBEHHOIO
MBINIICHHUS KaK Pa3HOBHIHOCTH OOPA3HOTO MBINUICHUS — CYNICCTBEHHOIO KOMIIOHEHTA B IOATOTOBKE K
IPAaKTUIECKON JEATEIBHOCTH II0 MHOTUM HAaIIPABIICHUSIM.

[ens ocBoeHus mporpammsl ydeOHOro kKypca «['eomerpus» Ha 6a30BOM ypoBHE OOydeHHS —
001meo6pazoBaTeIbHOE ¥ OOIIEKYIFTYPHOE pa3sBUTHE OOYYAIOIIUXCSA Yepe3 0OecIedeHHEe BO3MOKHOCTH
IPUOOPETEHNS U UCTIOIB30BAHMS CHCTEMATHICCKUX I€OMETPUYCCKIX 3HAHMM 1 JIeHCTBHH, crieluQuaHbIX
ICOMCTPHH, BO3MOXHOCTH YCIIEIHOIO IIPOJODKEHUS 00pa30BAHUS 110 CIICIUATHLHOCTIM, HE CBI3aHHBIM C
IPUKJIaJHBIM HCIIOJIb30BAaHUEM I'€OMETPHH.

Ilporpamma mo reomerpud Ha 0a30BOM ypOBHE IIpe/HA3HAYCHA JUIs OOYYAIOIIMXCH CpeIHei
IIKOJIBI, HEC MCIBITHIBABINUX 3HAYMTEIBHBIX 3aTPYAHCHUN HA YPOBHE OCHOBHOIO OOINEro o6pazoBaHus.
Taxum o6pazom, oOyvaromuecs: Ha 6a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIHE MaTEMAaTHUECKHE YMEHUS,
CBSI3aHHBIE CO CHEMU(UKONR TeOMETPUN M HEOOXOAUMBIC JUIS JKHU3HU B COBpPEMEHHOM olOmecTBe. Kpome
BTOTO, OHW UMCIOT BO3MOXKHOCTh M3Y4YHTh I'€OMETPHUIO OoJiee TIIy0OKO, €ClId B AalbHEUIIEM BO3HUKHET
HEOOXOJMMOCTh B F€OMETPHUCCKUX 3HAHUSAX B IPO(ECCUOHATBHOMN JIeATEILHOCTH.

JlocTmKenne ey OCBOSHUS IIPOrPaMMbI 00ECIICUMBACTCS PEUICHUEM COOTBETCTBYIONIMX 3a71ad.
ITpropurerneivMu 3ajauamu ocBoeHust kypea «l'eomerpuu» Ha GazoBom yposme B 10—11 kimaccax
SIBIISTEOTCSI:



° (opMHUpOBaHHE NPEACTABICHHUS O FCOMETPHH KaK YacTH MUPOBOH KYITBTYphI M OCO3HAHHE €&
B3aMMOCBS3U C OKPYKAIOIIHM MHPOM;

 (opmupoBanme IIpECTABICHAS O MHOIOTPAHHMKAX M TelaX BPAIEHHS KaK O BaKHEHIINX
MaTeMaTUYECKUX MOJIEIISIX, TIO3BOJISIIOIIMX OIMCHIBATE M U3Y4aTh Pa3HbIC SBICHUS OKPYXKAOIICTO MHUPA;

e (dopMHpOBaHHME YMEHHs paClO3HaBaTh Ha YEPTEXKAX, MOJCIIX M B PEATbHOM MHpE
MHOI'OIPAaHHUKH H Te€Ja BpaIleHUS;

® OBJIAJCHUE METOJAMM PEIICHUA 3ajad Ha IIOCTPOEHHUS HAa HM300paKEHUSX MPOCTPAHCTBEHHBIX
buryp;

® (GopmMmpoBaHHE YMEHHs OLECPHPOBATH OCHOBHBIMH IHOHSTHSAMH O MHOTOIDAHHHKAX H TEax
BpAICHUSA ¥ UX OCHOBHBIMU CBOWCTBAMH,

® OBJIAJICHUEC AITOPUTMAMHU PENICHUS OCHOBHBIX TUIIOB 3a7a4; (POPMHUPOBAHHUE YMEHHSI IPOBOIMUTE
HCCJIOXKHBIC JIOKAa3aTCIbHBIC PAcCyKIEHHS B XOAE DEHICHUS CTEPEOMETPUYCCKMX 3ajad ¥ 3ajad C
IIPAKTUYECKUAM COZCPIKaHUEM;

® Ppa3BUTHE WHTEIUICKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH O0ydJaroONmuxcsi, ITO3HABATEILHOMN
aKTUBHOCTH, HCCIEI0BATEIbCKAX YMEHUN, KPUTHIHOCTH MBIIUICHHS;

e (opmupoBanue  (QYHKIHMOHAIBHOM I'PAMOTHOCTH, DEJIECBAHTHOH  TEOMETPHH:  yMCHHUC
pacIio3HaBaTh MPOSIBICHAS T'COMETPUYECKHMX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX
KU3HEHHBIX CUTYallUsX M IIPU U3YYEHHUH APYTUX Yy4EOHBIX IIPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH M
3aKOHOMEPHOCTEH, (OPMyIMpOBaTh HX Ha A3BIKE I'COMETPUM M CO3JaBaTh I'€OMETPUYECKHE MOJICIIH,
IPUMCHSATh OCBOCHHBIM TI'€OMETPUYECKUH ammapar Ul pelleHus] IPaKTHKO-OPUEHTHPOBAHHEBIX 3ajad,
HHTCPIPETHPOBATEH Y OLICHUBATH I1OJIYYCHHBIC PE3YJIbTATHI.

OTIMYUTENEHOR 0COOEHHOCTRIO IIPOIPAMMBI SIBJISICTCS BKIIOYEHHE B KYPC CTEPEOMETPUH B HAYalIe
€ro M3Y4YCHHMs 33J1a4, PCIIAcMBIX Ha YPOBHE HHTYHTHBHOIO IIO3HAHMS, M OIPEJICIEHHBIM 00pa3zom
OpraHu3oBaHHas paboTa HaJl HUMH, 9TO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO M IIPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIMPYET NPOTCKAHME HMHTYUTHBHBIX IIPOIIECCOB, MOTHBHPYET K JIAIbHCHIIEMY
U3YYECHHUIO IIPEIMETA.

IIpenmodrenue oTAaETCA HAIIAIHO-KOHCTPYKTUBHOMY METO/Y O0YYEHHUS, TO €CTh TEOPETHIECKUE
3HaHUS WMEIOT B CBOCH OCHOBE YYyBCTBEHHOCTH IIPEMETHO-IPAKTHUCCKON JesATeNbHOCTH. Pa3purue
IIPOCTPAHCTBEHHBIX MPEJCTABICHUHA Y ydyaluXcs B Kypce CTEPEOMETPHH IIPOBOJIUTCS 3a CUET pEIICHHUS
3aJlad Ha CO3/[aHUE MPOCTPAHCTBEHHBIX O00Pa30oB U 33j7ad HA OICPUPOBAHUE IIPOCTPAHCTBCHHBIMHU
obpazamu. Cozmanme oO6pasa IPOBOJHUICS C OMOPOIl Ha HAIVISIHOCTH, & ONEPUPOBAHHE 00PA3OM — B
YCJIOBUAX OTBJICYCHHUS OT HAIJISIHOCTH, MBICIIEHHOI'O U3MEHEHUS €T0 UCXO/HOTO COJICPIKAHIS.

OcHoBHble cojepkarellbHble JTHHAN Kypca «I'eomerpum» B 10-11 kimaccax: «MHOrOrpaHHHKHY,
«IIpsmMble ® IIOCKOCTH B IpocTpaHcTBey, «Tema BpameHus», «BeKTOpsl M KOODAMHATHI B
OPOCTPaHCTBEY. DOPMHUPOBAHKE JIOTHYECKUX YMEHUH PaCHpeIesieTCsl He TOIBKO 1O COAEPKATEILHBIM
JIMHYSIM, HO ¥ IO I'0JIaM 00y4eHUs Ha YPOBHE CPEJIHEr0 00IIEro 00pa3oBaHusl.

Conepxanre 00pa3oBaHMs, COOTBCTCTBYIOIECE IIPEAMETHBIM pe3yjibTaraM OCBOCHHs paboueit
IIPOTPAMMBI, PACHpPENCICHHBIM 110 TojlaM O0OydYeHHs, CTPYKTYPUPOBAHO TakKuM 00pa3oM, dYTOOBI
OBJIQJICHUC TCOMETPUYECKUMHM IOHATUSAMH UM HaABBIKAMU OCYHICCTBILUIOCH —IOCJICIOBATCIBHO M
MOCTYIATENIbHO, ¢ COOJIOJICHUEM IIPUHINIA NIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHs BKIIOYAIHCH B
O0IIYI0 CHCTEMY I€OMETPUYECKUX IPCICTABICHMN O0YYaIomMXCsl, paciuupss U yriaybuss e, obpasys
IPOYHBIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIVIAHE

B yuebHOM miiaHe Ha u3y4eHue Kypca «'eomeTpus» Ha 6a30B0M yposHe orBoauTcs 102 uaca:

ans ouHoH Gopmbl o6yuenus: B 10 knacce — 68 yacos (2 yaca B Henenmo), B 11 kiacce — 34 vaca (1 yac B
HEJIENI0);

JUIs 09HO — 3a04HOU (hopmbl 0Oyuenus: B 10 kiacce — 34 yaca (1 yac B Hememo), B 11 knacce — 34 yaca (1
yac B HeJieno), B 12 kinacce - 34 yaca (1 yac B He1em0).



COJEPXAHUE YYEFHOI'O KYPCA
10 KJIACC (ounas ¢popma oGyuenns)

IIpsiMble B NI0CKOCTH B IPOCTPAHCTBE

OcHoBHBIE TOHATHA cTepeoMeTpud. Todka, IpAMas, ILIOCKOCTH, npocrpanctBo. lloHsTe 06
AKCHOMATHICCKOM IIOCTPOCHUH CTCPEOMCTPHH: AKCHOMBI CTEPEOMETPHH M CIIEACTBUS U3 HUX.

Bsanmuoe pacmonoxeHHe OPAMBIX B IIPOCTPAHCTBE: IepeceKaronyecs, IapajuleiibHbIe U
CKpeIHBAtOIHecs: IpsaMbIe. [TapaluiebHOCTh IPAMBIX M IUIOCKOCTEH B NMPOCTPAHCTBE: NapaiLIcibHBIC
IPAMBIC B ITPOCTPAHCTBE; APATIIEIIBHOCTE TPEX MPSAMBIX; 1apaJUICIFHOCTE IIPAMOM U IIOCKOCTH. YTIIBI ¢
COHAIIPABICHHBIMI CTOPOHAMM; YI'OJI MEXJIY IPSAMBIMU B IIPOCTpaHCTBe. lapaimiebHoCTh III0CKOCTEH:
ITApAJUICIIBHBIC TUIOCKOCTH; CBOMCTBA IapajlIeNbHBIX INIOCKOcTel. IIpocTeifinie IpocTpaHCTBEHHBIC
(bHUrypbI Ha IIOCKOCTH: TETpasp, Ky, NapajuIeenuIIe]]; HOCTPOCHHE CCUEHHH.

leprieH MKy IAPHOCTS TPSAMOM W IUIOCKOCTH: NEPUEHIUKYISPHBIC IIPSIMbIE B IIPOCTPaAHCTBE,
HPAMBIC IAPAUICIIBHBIC W NEPICHIUKYIBIPHBIC K IJIOCKOCTH, IIPU3HAK HEPIICHAUKYIIAPHOCTH HIPSAMON M
IIJIOCKOCTH, TCOpEMa O NPAMOH IEPICHAMKYISPHON IUIOCKOCTH. YTIBI B IPOCTPAHCTBE: YIOJ MEXTY
IPSAMOH ¥ IIOCKOCTHIO; JIBYTDAHHBIA Yrojl, JMHEHHBIA Yrojl JBYTPaHHOIO YIJIa. Iepnennukynsp wu
HAKJIOHHBIC: PACCTOSIHME OT TOYKH JO IIOCKOCTH, PACCTOSHHME OT IPSIMOM JI0 IJIOCKOCTH, IPOEKIHS
¢uryper Ha mocKocTh. IlepHeHAMKYIAPHOCTH IIIOCKOCTCH: IpPU3HAK IEPIEHIUKYJIIPHOCTH  JIBYX
miockoctei. Teopema o TPEX meprieH MKy IIIpax.

MHororpaHHuku

HonsiTnie MHOrOrpaHHHMKA, OCHOBHBIC JJIEMEHTHI MHOTOIPAHHKKA, BBIIYKIBIC M HEBBIITYKJIBIC
MHOTOTPaHHUKH; Pa3sBEPTKA MHOTOIpaHHUKA. [[pu3Ma: 7-yroibHas IpU3Ma; IPalHi ¥ OCHOBAHHS [IPH3MEL;
OpsMas ¥ HakJIOHHas IPHU3MBI, OOKOBas M IIOJHAs IIOBEPXHOCTh IpU3MBL Ilapaiienenmie,
IPSMOYTONbHBIM  ITApaJUTeIeuIe]l U ero cpoiicrsa. Ilupamuia: n-yroipHas HHpaMuja, IpaHd H
OCHOBAaHHME TUPAMHJIBL; OOKOBas U TOJIHAS IOBEPXHOCTD IIMPAMHU/IBL; [IPABMIIBHAS U YCEUSHHAS THPAMIIA.
OJICMCHTBI LIPU3MbI X TIHPaMEJIBL. [IpaBHIIbHbIE MHOTOIDAHHEKH: HOHATHE IPABHILHOIO MHOT'OTpaHHHUKa;
[IpaBUiIbHAs TpU3Ma U IpaBUIbHAs NUPAMUJIA; TPaBUIbHAS TPEYrOJbHAS OHPaMUJa W IPaBHILHBIH
TeTpasyp; Kyb. Ilpexcrasienme O NpaBUIBHEIX MHOTOTPAHHMKAX: OKTadsip, MOMEKAdAP M HKOCAIIP.
CedeHus MpU3MBI ¥ TAPAMUIBL.

CHMMeTpHUs B TIPOCTPAHCTBE: CHMMETPHS OTHOCHUTENHHO TOUKH, HPSMOM, IUIOCKOCTH. DIeMEHTHI
CUMMETPUH B IUpaMHUJIaxX, Napajule/IenHIIe1aX, IPaBHIbHBIX MHOTOIPAHHUKAX.

Berunciienne 5neMeHTOB MHOIOIPaHHHKOB: p&Opa, JMaroHanmm, yrisl Iliomags GOKOBOM
TIOBEPXHOCTH M IIOJHOW IMOBEPXHOCTH IPSAMOM HPHU3MEL IUIOMIAIs OCHOBAHHM, TEOpeMa O GOKOBOI
TIOBEPXHOCTH NPAMOH mpu3Mbl. [lnomans OGoKoBOH IOBEPXHOCTH M IIOBEPXHOCTH IPABHILHOM
ITHPaMH/IBI, TEOpeMa O IIomanu yccuCHHOM nupamuabl. llomstue 06 o6vémMe. OOBEM mHUpaMubl,
IIPU3MBL.

IonoGuble Tema B npocrparcTse. COOTHONICHHS. MEXK/Y ILUIOMAIAME HOBEPXHOCTEH, 00BEMaMu
110JIOOHBIX Tell.

11 KJIACC (ounas ¢opma o6yuenus) u 12 KJIACC (ouno-3aounas popma oGyuenns)

Tena Bpamenust

[Immnanpudeckas  MOBepXHOCTh,  00pasylOUMe  [HWIMHJIPUYECKOH  IOBEPXHOCTH,  OCh
IMIMHIPAYECKOR MOBEPXHOCTH. [[uimmuap: ocHOBaHHS M GOKOBasi [OBEPXHOCTh, 00PAa3ylomas M OCh;
ILIOIIA b OOKOBOM M ITOTHOM IIOBEPXHOCTH.

Konmdeckas moBepxHOCTh, 00pa3yrolye KOHNYECKON [OBEPXHOCTH, OCh M BEPIIHHA KOHHUCCKOM
noBepxHocTh. KoHyc: ocHOBaHME M Bepuimia, obOpasylomas M OCh; ILIOMAAb OOKOBOM M IIOJHOM
IIOBEPXHOCTH. Y CCYEHHBIA KOHYC: 00pa3yIoIyie U BEICOTA; OCHOBAHUS M O0KOBas IIOBEPXHOCTb.

Cdepa u map: nentp, paauyc, uamMerp; IIoMah OBEPXHOCTH chepsl. B3auMHOE pacioIoKeHue
cheppl U IIOCKOCTH; KacaTelbHast IIIOCKOCTh K cepe; IIomas cepl.

N3o06paxkenue Tesl BpaleHys Ha IIOCKOCTH. Pa3BépTKa MUIMHIPA H KOHYCA.



Kombunanumn Ten Bpamenuss ¥ MHOrOrpaHHHKOB. MHOIOIDaHHWK, ONHCAHHBIA OKOJO chepsr;
chepa, BIMCAHHAA B MHOTOIDAHHYK, WM TENO BPAICHHUS.

[lonsatre 00 06BEMe. OCHOBHBIE CBOWCTBA 0OBEMOB TEIL. Teopema 06 06BEME MPAMOYTONBLHOIO
llapajieieinesia u cneAcTus u3 Heé. O0bém numnpa, Koryca. O6sEM mapa u mmomans chepst.

Ionobueie Tena B npoctpancrse. COOTHOMERUS MEKLY ILIOMAISME [IOBEPXHOCTeH, 06HEMAMIT
OJO0HBIX Tell.

Cevennst nwmBIpa (MApauIeIbHO ¥ NEPHEHMKYIIPHO OCH), CEICHMs KoHyca (IapajuresbHOe
OCHOBAHUIO H IIPOXO/JISIIEE Yepe3 BEPIINHY), CeUeH s [Iapa.

BekTopn! n KoopaHHATHI B IPOCTPaHCTBE

Bekrop Ha mwiockoctu u B pocrpanctse. CloxKeHue U BEYHTAHAE BEKTOPOB. Y MHOIKEHHE BEKTOpa
Ha 4Hcno. PasnoxeHne BekTopa 1O TPEM HEKOMIUIAHADHBIM BEKTOpaM. IIpaBHIO IapajuieNelmeia.
Pemenne 3ajad, CBA3aHHBIX ¢ IPUMEHCHUEM LPaBUII JCHCTBUI ¢ BekTopaMu. 1IpsSMOyroibHas cucTeMa
Koop/mHaT B npocTpancTse. Koopaunarsr Bextopa. Ilpocreiinme 3anaun B KOOp/MHATAX. YTOJI MEXIy
BekTOpamu. CKalspHOE MPOU3BE/IEHHE BEKTOPOB. BhIYmCIIEHHE YITIOB MEXTY IPSIMBIME U IUIOCKOCTSIMH.
Koopaunarno-BeKTOpHEIA METOJI IPH PEIIEHAN TeOMETPHYCCKIX 3a/1au.
10 KJIACC (ouno-3a04unas dpopma o6yqenus)

IIpsiMble B NJIOCKOCTH B POCTPAHCTBE

OcuoBHble moHsATHS cTepeomerpun. Touka, IpsMas, ILIOCKOCTH, IIPOCTPAaHCTBO. IlomsTHE 06
aKCHOMAaTUYECKOM IIOCTPOCHHUHU CTEPEOMETPHHM: AKCHOMBI CTEPEOMETPHHU M CIICCTBUS U3 HUX.

Bsamvuoe pacmonoxenme IpAMBIX B IIPOCTPAHCTBE: IEPECEKAIONIHECs, NApAUICIBHBE M
CKpCIMBAIOIIMECS HPsIMBIC. IlapaienbHoCTh IPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MAPaILICIBHBIC
IPSIMBIC B IPOCTPAHCTBE; NapajIeIbHOCTh TPEX IIPAMBIX; HapALICIFHOCTD IIPAMOM U IUIOCKOCTH. YTIIBI C
COHANPABJICHHBIME CTOPOHAMM; YrOJI MEXIY HPAMBIMH B IIPOCTpaHcTBE. [lapamiensHoCTh MIOCKOCTEH:
apaJlIeIbHBIC TIJIOCKOCTH; CBOUCTBA MApaUIENbHBIX IUIOCKOCTeH. Ilpocreifimue mpocTpaHcTBEHHBIC
(burypsI Ha IIOCKOCTH: TETPasp, KyO, MapajlIeIeN e T; IOCTPOCHIE CCUCHMA.

Ilepnen UKy IIpHOCT MPSMOM M IUTOCKOCTH: UEPHEHIUKYIAPHBIE HPSMBIC B IIPOCTPAHCTBE,
IIpAMBIC NapaJUICIIBHBIC U NEPHEHIUKYISPHBIE K IUIOCKOCTH, IIPH3HAK IICPICHTUKYIAPHOCTH IIPAMOM U
IUIOCKOCTH, TCOPEMa O IPAMON IEPICHIMKYIAPHOM IIOCKOCTH.

11 KJIACC (ouno-3a0unas dopma o6yuenns)

IIpsiMble H NIOCKOCTH B POCTPAHCTBE

VIIbI B IPOCTPAHCTBE: YOI MEXKTY HPSAMON M IUIOCKOCTBIO; JIByI'PaHHBIA YIOJI, JTUHEHHBIA YTroJI
ABYTpaHHoro yria. IlepneH/mkynsap u HakIOHHBIC: PACCTOSHHIC OT TOYKHM JIO ILJIOCKOCTH, PACCTOSHHE OT
IPSAMOH JIO ITOCKOCTH, MPOEKIHs (GUTYPBI Ha IIOCKOCTD. 1lepIeH MKy IIpHOCTD IIOCKOCTEH: IPH3HAK
ICPICHMKYTIAPHOCTH IBYX IIOCKOCTER. Teopema o TpEX IeplieH MKy Ispax.

MHuororpanHakn

lloHsTHE MHOrOrpaHHMKA, OCHOBHBIC 3JIEMEHTHI MHOIOTPAHHFKA, BBIITYKJIBIE U HEBBIIIYKJIBIC
MHOTOTPaHHMKH; Pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: n-yrompHas Ipu3Ma; rpau ¥ OCHOBAHUS IPU3MEL;
OpsmMasd W HaKJIOHHas IIPU3MbBI; OOKOBas M IIONHAs MOBEPXHOCTH NpW3MBL Ilapaienenumney,
IPAMOYTOJBHBIM TapaUlesIeliuIe]l W €ro cBoicra. Ilupamuja: n-yroipHas NHMpaMEIa, TPAHH K
OCHOBAHME IIMPAMH/IBL; OOKOBAs M II0JIHAS IIOBEPXHOCTH IIMPAMUIbI; IPABMIIBHAS U YCCUEHHAS IApaMua.
OJIEMEHTHI IPU3MBI M IAPaMuUIbl. [IpaBuiibHbIe MHOTOIPAHHUKH: ITOHSTHE IIPaBUILHOIO MHOIOIpaHHUKa;
IpaBUIIbHASL TIPU3MA U INpaBHIbHAA IMpaMuJia; TpaBUIbHAsS TPEYroJIbHAs NUPaMUJia W IPaBUILHEIA
TeTpadap; Kyd. IlpesicraBienue o NPaBUIBHBIX MHOIOIpaHHHKAX: OKTadIp, JIOZIEKasAp U HKOCA3IP.
Ceuenust IpU3MBI ¥ TAPAMHU/IEL.

CuMMeTprs. B IPOCTPAHCTBE: CHMMETPHS OTHOCHUTEIBHO TOYKH, NIPSMOM, IUIOCKOCTH. DICMEHTHI
CHMMCTPUM B IUPAMUJIAX, TapaJUIeICIMIIC/aX, IPABUIIbHBIX MHOTOIPAHHUKAX.

Berunciienne >7eMeHTOB  MHOTOIpaHHUKOB: pébpa, aMAroHalNd, VIl lLromans OGOKOBOM
IOBEPXHOCTH M IOJHOW MOBEPXHOCTH NPSAMOH HPHU3MEL, IUIOIIA/h OCHOBAHWM, TeopeMa O OGOKOBOM



[IOBEPXHOCTH IpsMOM Ipu3Mbl. Ilnomans OOKOBOM ITOBEPXHOCTH M IIOBEPXHOCTH IIPABUIBHOU
IUpaMUIBL, TEOpeMa O IUIOanad yceuéHHod mupamuasl. Ilomstne 06 o6béMe. OOBEM IEpamMujbl,
MIPU3MBL.

[lomo6usie Tena B mpocrpancTse. COOTHOMICHUsS MEX/Y IUIOIA/SIMH IIOBEPXHOCTEH, 00BEMaMU
IOJOOHEIX TEI.

INJIIAHUPYEMBIE PE3YJIbTATDBI
JINYHOCTHBIE PE3YJBbTATbBI

JIAUHOCTHEIE — pe3yJBTaThl  OCBOCHHS  IpOrpaMMbl  ydeOHOoro mpeamera  «I'eomerpusy
XapaKTePU3YyIOTCS:

I'paxxnanckoe BociuTaHUE:

cOPMHPOBAHHOCTHIO TPAKIAHCKOW MOZHIIMH 00YYalONIErocs KaK aKTUBHOIO M OTBCTCTBCHHOI'O
YjeHa POCCHMCKOro OOIIECTBA, IPEJICTABICHUEM O MATEMAaTHYCCKUX OCHOBaX (QYHKIIMOHHPOBAHUS
PA3IMYHBIX CTPYKTYP, SBJICHUMN, IPOIE/Yp IPAKIAHCKOr0 00IecTBa (BBIOOPEI, OIPOCH! | IIP.), YMCHHEM
B3aUMOJIEACTBOBATE C COIUAILHRIMUA HHCTUTYTAMH B COOTBETCTBHHM C UX (DYHKIMAMY U Ha3HAYCHUCM.

ITarpuoTu4eckoe BociuTaHue:

cOPMUPOBAHHOCTHIO POCCUHCKON TI'PaXJAHCKOM MIEHTUYHOCTH, YBXKEHUS K IPOLUIOMY H
HACTOSAIIEMY DPOCCHMCKOW MAaTeMaTHKH, I[CHHOCTHBIM OTHOIICHHEM K JOCTHIKCHHMAM DPOCCHHCKHX
MaTeMaTUKOB U POCCHHUCKOW MATeMaTHYCCKOM IIKOJIBI, K HCIOIb30BAHUIO 3TUX JOCTYDKCHUM B JPYTUX
HayKax, TeXHOJIOTHSX, chepax SKOHOMHKHU.

JlyXoBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHMEM JYXOBHBIX IEHHOCTEH POCCHHCKOro Hapojaa; c(hOpMHPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAHMS, DTUYECKOr0 IOBEIAECHHUS, CBA3aHHOIO C IPAKTHYCCKUM IPHUMEHEHUEM JOCTHXKCHUH HayKd W
JIeSTENBHOCTHIO YIEHOTO; OCO3HAHMEM JIMYHOTO BKII/[a B IOCTPOCHUE yCTOMYMBOIO Oy yIIEro.

JcreTHYecKoe BOCIIUTAHME:

3CTETHYECKUM OTHOIIEHHEM K MHPY, BKIOYas O3CTCTHKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJad, pEIIeHUN, pacCyXJICHWH; BOCHPUUMYHMBOCTEIO K MaTEMaTHYCCKUM aACIIEKTaM
pPa3IUYIHBIX BHOB HCKYCCTBA.

Duzuyeckoe BOCHUTAHME:

cOpPMUPOBAHHOCTHIO YMEHUS IIPUMEHATH MAaTEMaTHYCCKUC 3HAHUS B MHTEpPEcax 3/I0pOBOIO M
Oe30macHoro 00pasa JKM3HHM, OTBETCTBEHHOI'O OTHOINCHHS K CBOEMY 3JI0POBBIO (3[I0POBOC ITMTAHHE,
cOAaHCHPOBAHHBIN PEXUM 3aHATAH W OTJbIXA, PEryisipHas (U3MdecKas aKTUBHOCTE); (PHU3MYECKOrO
COBEpIIICHCTBOBAHUSI, IIPU 3aHITUSX CIIOPTUBHO-03JOPOBUTEILHON JIEATCIBHOCTHIO.

Tpynosoe Bocimranue:

TOTOBHOCTBIO K TPYJY, OCO3HAHHMEM ILEHHOCTU TPYHOIIOOUS; MHTEPECOM K pasIM4HbIM chepam
IpOo(ECCHOHAIBHOR JESITEIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW H e€ MPHIOKCHUSAMH, YMCHUEM
COBEpIIATh OCO3HAHHBIA BHIOOpP OyjayIieil mpodeccuu M pealu30BhIBATh COOCTBEHHbIC KU3HCHHBIC
IJIAHBI, TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHMIO M CaMOOOpa3OBaHHIO Ha
IPOTSDKCHUM BCEW JKM3HM; TOTOBHOCTBIO K AKTHMBHOMY YYacTHIO B PCIICHUHM IIPAKTHYCCKHX 3a/adq
MareMaTH4eCcKON HaIlPaBICHHOCTH.

IKoJIOrnYecKoe BOCIUTAHHE:

COPMHUPOBAHHOCTHIO ~ OKOJOIMYECKOW  KYyJbTYphI,  ITOHMMaHHEM  BIUSHHUS  COIMAJIBLHO-
HKOHOMMUYECKUX HPOILECCOB HA COCTOSHUE TPUPOJIHOM M CONUANBHOA CpeJIbl, OCO3HAHUEM TII0OAIBHOTO
XapakTepa SKOJOIMYECKHX NpoOJeM; OpUeHTarueidl Ha IpHMEHEHHE MAaTeMaTH4eCKUX 3HAHWU JUIs
peleHus 3a/1a4 B 00JIaCTU OKPYXKAIOIIEH cpejibl, IIIaHUPOBAHMs IIOCTYIKOB U OICHKH HX BO3MOMKHBIX
MIOCJIEICTBUM JUUISL OKPYXKAIOIIEH CPEIBI.

HennocTn HAYYHOI0 HO3HAHMS:

chOpMHUPOBAHHOCTBIO MHPOBO33PEHHA, COOTBETCTBYIOIIETO COBPEMCHHOMY YPOBHIO DPa3sBUTHSL
HAyKd ¥ OOINECTBEHHOM NpAaKTHKH, NOHUMAHMEM MAaTeMaTHYCCKOM HayKH Kak cQephl 4eloBEYCCKON



JESITEIbHOCTH, 3TAlOB €€ Pa3BUTHUA U 3HAYUMOCTH I PA3BUTHA LUBHIIM3AIMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTH4YeCcKOil KYHLTypOﬁ KaK CpCeACTBOM IIO3HAHHA MHpA, TIOTOBHOCTBHIO
OCYHECCTBIIATD IIPOCKTHYIO ¥ KCCIIENOBATCIILCKYIO ACATCIBHOCTh HHJIUBHUIYAIIbHO U B rpyuiie.

METAIIPEJMETHBIE PE3YJIbTATHI

MeranpenMeTHble  pe3yIbTaThl OCBOCHMS HPOrpaMMbl  yueOHOro mpeaMera «MaremaTukay
XapaKTePU3YIOTCs OBJIAJIEHUEM YHUBEPCAIBHBIMU HO3HAGAMENIbHBIMU OCUCMGUAMY, VHUBCPCALbHBLMIU
KOMMYHUKAMUGHLIMU 0CUCMBUIMY, YHUBEPCANbHLMU PE2YISIMUSHBLMU OeTUCMEUIMIU.

1) Vuusepcanenvie nosnasamenwvuvie Oeiicmeus, obecneuusaiom Gopmuposanue 6a306bix
KOCHUMUGHBIX NPOYeccos obydalowuxcs (0ceoeHue MemoOo8 NOHAHUSL OKDYICAIOWe20 MUpa;
npUMeHenue 102UYeCKUX, UCCIe006ameNbCKUX Onepayull, YMeHul pabomamse ¢ ungopmayuets).

ba3zosble jiornyeckue aeiicTBusi:

® BBIABILATH U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKA MATCMaTHYCCKUX OOBCKTOB, MMOHITHH,
OTHOIICHUH MEXly TOHATHAIMU; (HOPMYJIUPOBATE OLIPEICICHUS [TOHSITHI; YCTAHABIUBATE CYIIECTBEHHbIM
IpH3HaK KJIacCUuDUKAIUK, OCHOBAHUS JUIst 000OIICHUS U CPABHEHUS, KDUTEPUH IIPOBOIAMOIO aHAIIA34;

® BOCIPMHUMATH, (OPMYJIUPOBATH ¥ TPeoOPA3OBBIBATE CYXKJICHHS: yTBEPAMUTEILHEIE |
OTpUIATEIbHbIE, CIMHUIHBIC, YACTHBIC U OOIIHC; YCIIOBHBIC,

® BBIABIIATHL MATEMATHIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M ¥ IPOTUBOPEUHs B (haKTax, JTaHHBIX,
HAaOJIOJNEHUSAX M YTBEPXKACHUSX;, Ipejjiarath KPUTCPUM JUIsS BBISBJICHHMS 3aKOHOMEPHOCTEH M
[IPOTUBOPEUNH;

® JieJaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTWKH, JIEAYKTUBHBIX ¢ HMHJYKTUBHBIX
YMO3BAKIIOUYEHHH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® IIPOBOJUTL CAMOCTOSITEIBHO JIOKA3aTEIhCTBA MAaTEMATHYCCKUX YTBEPKIACHHH (IPSAMBIC U OT
IIPOTUBHOIO), BBICTPaUBaTh ApPryMEHTAIIMIO, IPUBOIMUTH IPUMEPHI ¥ KOHTPIPUMEPHI; 00OCHOBBIBATH
COOCTBEHHBIE CY)KJICHUS U BBHIBOJIBI;

e BRIOMpaTh CIOCO0 pelreHus y4eOHOU 3ajaud (CpaBHUBATH HECKOJIBKO BAPHAHTOB DEIIEHUS,
BBIOMpATh HanOoJIee 10 IXO/IIIH C yY4ETOM CAMOCTOSTENHHO BBIICIICHHBIX KPUTEPHER).

bazoBsie HeccaenoBaTebCKIE ACHCTBAA:

® CIIOJIL30BATh BOIPOCHL KaK MCCIICJOBATCILCKUNA HHCTPYMCHT II03HAHHS, (GOPMYIHPOBATH
BOIIPOCHI, (DMKCHPYIOIIUE IPOTUBOPEUNE, POOIIEMY, YCTaHABIMBATE HCKOMOE M JIaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apIYMEHTUPOBATH CBOIO ITO3UITUIO, MHEHUE;

® IIPOBOJUTEL CAMOCTOSITEIIFHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBAaHUE 10 YCTAHOBJICHHIO
0COOEHHOCTEH MaTeMaTHIEeCKOro OOBEKTa, SIBJICHH, IPOIECCa, BBIABICHHUIO 3aBUCUMOCTCH MEXIy
00BEKTaMH, SIBJICHUSIMHU, IPOTIECCAMH;

® CaMOCTOATEJIBHO (POPMYJIHpPOBAaTh OOOOIINEHUS W BBIBOJBI [0 pe3yibTaraM IIPOBEAEHHOIO
HaOJIOZICHUSI, HMCCIIEIOBAaHMs, OIICHWBATh JIOCTOBEPHOCTH TIIOJIYYCHHBIX pE3YJIbTAaTOB, BHIBOJOB M
00001IeHMIA;

® [IPOIHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCA, & TAKXKE BBIJIBUTATH IPEIOJIOKCHUS O €ro
pPa3BUTUHU B HOBBIX YCIIOBUSX.

PabGora ¢ mundopmanmneii:

e BBIABIATH JeuuuTel HHGOpMANMHU, JAHHBIX, HCOOXOJHUMBIX JUIi OTBETa Ha BOIPOC U IS
pelIeHus 3a1a9u;

e BpIOMpars  HHPOpPMAIMIO W3  HWCTOYHHUKOB  pa3IMYHBIX  THIOB,  aHAIM3UPOBATH,
CUCTEMAaTH3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIUIO PA3IUYHBIX BUIOB U (HOPM IIPEJICTABICHUS;

® CTPYKTYpPHpOBaTh HMH(OPMAIUIO, IPEACTABIATh €€ B Pa3IMYHBIX (PopMax, HIUTIOCTPUPOBATH
rpaduIecKy;

® OICHUMBATH HAJIEKHOCTH HH(OPMAITHH IO CAMOCTOSTENHLHO CHOPMYITUPOBAHHBIM KPUTECPHUSIM.

2) VYuueepcaivnvle KOMMYHUKAMUBHBIE  OelicmBus, 00ecnedusaiom  COOpMUpoOSaHHoOCmy
COYUANBHBIX HABLIKOG 00YUAIOUJUXCSL.



Oo0menue:

® BOCHPHUHHMATH U (HOPMYIIHPOBATH CYXKICHUS B COOTBETCTBUM C YCIOBHAMHE H IICIISIMU OOIICHUS,
SICHO, TOYHO, I'PAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHUS] B YCTHBIX M IHCHMEHHBIX TEKCTAX, J1aBaTh
HOACHCHHUS 10 XO/Ty PCIICHUs 3a/1a9K, KOMMEHTHPOBATh ITOJTYYCHHBINA pE3yIbTaT;

® B XOI¢ OOCYXIEHHS 3aJaBaTh BOIPOCHI II0 CYINECTBY OOCYXJAEMOH TEMBI, IIPOOIEMSL,
pelmaeMoi 3a1aut, BHICKa3bIBaTh HJI€H, HAIlCTICHHBIC Ha IIOMCK PEINEHHs; COOCTABIATH CBOHM CYXK/ICHMUS C
CYXICHHAMH JPYTHX YYaCTHHKOB Juajiora, OOHapyXHWBaTh pa3d4de M CXOJACTBO IO3MIUI; B
KOPPEKTHON (popMe GOpMyITHPOBATH PA3HOIIIACHS, CBOM BO3PAKEHHUS;

® IpPEICTABIATh PE3YIbTarThl pPENICHHS 3aJ1auM, OKCIICPHMEHTa, WCCIECOBAHMA, IPOEKTA;
CaMOCTOSITC/IBHO BBIOMpaTh (opMar BBICTYIUICHHS ¢ YYETOM 3ajad [PE3CHTAIMd U OCOOCHHOCTEH
ayJIUTOPHH.

CorpynnnuecrBo:

¢ TIOHHMAaTh M HCIIONB30BATh IPECUMYINECTBA KOMAHIHOM M UHIMBUAYAIbHOH paboOThI IIpH
pelIeHNH yYeOHBIX 3a1a4; HPHUHUMATh IIeJIb COBMECTHOW JESTEILHOCTH, IUIAHMPOBATH OPTaHHM3AIlHIO
COBMECTHOX pabOThl, paclpeesaTh BUABI PabOT, JOrOBApUBATHCSA, OOCYXkIATh IIPOIECC M Pe3yibTaT
paboThI; 00001aTh MHEHHS HECKOIBKUX JIIOICH;

® y4acTBOBarTb B TIPYNIOBBIX ¢opmax paboTel (00CYXIEHUs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» M WHBIC); BBIIOIHATH CBOIO YacTh PabOTBI M KOOP/MHHPOBATH CBOM JICHCTBHS C JPYTHMU
4ICHAMH KOMAaHJBI; OICHMBAaTh KAa4eCTBO CBOEr0 BKJIAJa B OONMMHA MPOJAYKT 110 KPHUTEPHSM,
chopMyIMPOBAHHBIM YIaCTHUKAMHE B3aHUMO,ICHCTBHSL.

3) Vuueepcanvnvie pezynamuenvie Oeiicmeus, 00echevusaiom @GOpPMUPOSAHUE CMbLCIOGLIX
YCMAHOB0K U HCUSHEHHBLX HAGLLKOG IUYHOCTN.

Camoopranuzanus:

® COCTaBIATH IIIAH, AaIlOPUTM PpEINeHUs 33Jaud, BBIOMPATH CIIOCOO peleHus ¢ yu&ToM
HMCIOIIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pemeHui ¢ yu€ToM HOBOM MHpOpMAIUY.

CaMoOKOHTPOJIb:

® BJAJICTh HaBBIKAMU IO3HABATCIHHOU pC(l)JICKCI/II/I KaK OCO3HaHHus COBCPIIACMBIX }ICI‘/JICTBI/II\/‘I u
MBICTUTEIIBHBIX IIPOIECCOB, MX PE3YJNHTATOB; BIAJETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOIL
IpoLEecca U pe3yIbTaTa PeICHHs MATEMaTUIECKON 3a/1a4H;

® MNPCIBUACTE TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PCIICHWH 3aja4d, BHOCHUTH
KOPPEKTUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HaWJEHHBLIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEIA;

® OIICHUBATh COOTBETCTBHE PE3YJIbTaTa [N U YCIOBUAM, OOBICHATE IPUIMHEI JOCTHIKEHUS WU
HCJIOCTHKCHUS PE3YJILTATOB JIESTEIBHOCTH, HAXOIUTh OIMMOKY, JIaBaTh ONEHKY IPHOOPETEHHOMY OIILITY.

HPEIMETHBIE PE3YJIbTATHI

10 KJIACC (ounas ¢opma o0y4uenms)

OnepupoBaTh MOHATHAMIE: TOYKA, IPIMasi, IJIOCKOCTD.

IIpuMeHsTh aKCHOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX IIPH PEIICHAM T€OMETPHIECKHX 3a/1ad.

OnepupoBaTh MOHATUAMH: HAPATUICITLHOCT U HEPICHAUKYIIAPHOCTD IPAMBIX M IIOCKOCTEH.

Kiaccupunuposars B3aHMHOE PACIIONIOKCHHE IPSMBIX U IUIOCKOCTEH B IIPOCTPAHCTRE.

OnepupoBars NOHATUAMU: JIBYIPAHHBIA yroJI, TPaHU JIBYTPAHHOIO YIJjia, peOpo JBYIPAHHOIO YIJIa;
JIMHCHHBIA yrojI ABYIPAaHHOI'O yIJIa; TpajlyCHast Mepa JIBYIPAHHOTO yIJia.

OnepupoBarh IOHATHSMU: MHOTOTPAHHHK, BBITYKJIBIA ¥ HEBLIITYKIBIA MHOIOIPAHHMK, JIEMEHTHI
MHOI'OIPaHHUKA, IPABMIIBHBI MHOTOT PAaHHHK.



PacriosHaBath OCHOBHBIE BHABI MHOTOIPAHHWKOB (IMpaMHIa; IIPU3Ma, IPAMOYTOIBHBIH
napajuiesienunes, kyo).

Kiacen(umuposaTs MHOTOTpaHHHEKH, BBIOHpask OCHOBaHWS JUi Kiaccuukaruu (BBUIYKIBIC U
HEBBIIIYKIIBIE MHOTOTPAaHHHUKH; IIPaBUIbHBIE MHOIOTPAHHUKH; IIPSIMBIE M HAKJIIOHHBIC IIPH3MEI,
HapaJlyIeIeTIUIIEIb ).

OnepupoBaTh NOHATHUAMU: CEKYINast INIOCKOCTh, CCYCHUE MHOTOIPaHHUKOB.

OOBSICHATS IPUHIUIIE] HOCTPOCHHS CEUSHUIM, UCTIONL3YS METO CIIEIOB.

CrpouTth ce4eHHs MHOTOIDAHHUKOB METOJIOM CJIC/IOB, BBIIOIHATH (BBIHOCHBIC) IUIOCKUE YEPTEKH
U3 PUCYHKOB IIPOCTBIX 0OBEMHBIX (GUTYDP: BHJI CBEPXY, COOKY, CHU3Y.

Pemarp 3amaud Ha HaxOXICHWE TI'EOMETPHUYCCKHX BEIMYMH 110 0OpasiaM MM alrOpuTMaM,
OPUMCHSISI M3BECTHBIC aHAIMTHYECKUAE METOJBI IIPH PEIICHUHN CTaHJAPTHBIX MATCMAaTHYCCKUX 3aj1a4 Ha
BBIYUCIICHUE PACCTOSHUM MEXJy ABYMS TOUKaMH, OT TOUKHU JIO IIPSIMOMU, OT TOYKH JIO TUIOCKOCTH, MEX)TY
CKPEIMBAIOIIUMHUCS IIPAMBIMH.

Pemare 3amaum Ha HAaxXOXICHHE TI'COMETPHYCCKHX BEIMYMH IO 0OpasliaM WM alropuTMam,
IPUMCHSISI M3BECTHBIE aHAUMTHYECKUE METOMBI IIPU PEIICHUM CTAHJAPTHBIX MATEMaTHUYCCKUX 3ajia4 Ha
BBIYHCIICHUE YIJIOB MEXIY CKPEHIMBAIOIIUMUCS IPSIMBIMH, MEXJIY HPSIMOH M INIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPAHHBIX YIJIOB.

Berauciigare 00BEMBI M IJIOIIAAM IIOBEPXHOCTEH MHOTOTPAaHHHMKOB (IpU3Ma, NHpamMuia) C
npuMeHenreM (QOpMyJ; BBIYHCIIATH COOTHOIICHHS MEXIY IUIONIAJSIMH IIOBEPXHOCTEH, 00BEMaMU
HOJJOOHBIX MHOTOTPaHHHUKOB.

OnepupoBaTh HOHATHAMH: CHUMMETPHUS B IIPOCTPAHCTBE; IIEHTP, OCh M ILIOCKOCTh CHMMETPHU;
IIEHTP, OCh U IIJIOCKOCTh CUMMETPHH (PUTYPHI.

Wssnexath, IpeoOpa3oBbIBaTE W HHTEPUPETAPOBATh HMHOOPMAIUMIO O IPOCTPAHCTBECHHBIX
IeOMETPUYECKUX UTypax, IIPEICTABICHHYIO HA YCPTEKaX M PUCYHKAX.

[IpumensaTh reoMeTpryeckre (GakThl IS PEIICHUS CTEPEOMETPHUYECKHX 3a/1ad, IIPE/II0JIaralomx
HCCKOJIBKO IAroB PENICHHUs, €CIIM YCIOBHUS IPUMEHEHUS 3a/laHbl B IBHOU (opme.

[IpuMenaTs npocTedInue MporpaMMHBIE CPEICTBA M IJIEKTPOHHO-KOMMYHHUKAIHOHHBIC CHCTEMBI
IIPY PENIEHUH CTEPEOMETPHYECKUX 3a/1aY.

IIpuBOATE IPHMEpPBHl MaTEMAaTHYCCKUX 3aKOHOMEPHOCTCH B HPHPOJIC M KU3HU, PACIO3HABATH
IIPOSIBJIEHHE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

IIprMeHATh 110JIydeHHbIC 3HAHUS Ha IIPAKTHKE: aHAIM3UPOBATH PEATLHBIC CUTYAIlMH U IIPUMCHSTH
U3yYEHHBIE IIOHATUS B IIPOIECCE IIOMCKA PEIICHHS] MaTeMaTHYeCKH C(HOPMYITHPOBAHHON MPOOIIEMBI,
MOJICIAPOBATh DPEaJbHBIC CUTYallMd Ha S3bIKE I'€OMETPUHM, HCCIIEOBATH IIOCTPOCHHBIC MOJCITH C
UCIIOJIF30BAaHMEM I'€OMETPHYECKHUX IIOHATHM M TeopeM, ammapaTra aiureOphl, periarh ITPaKTHUYECKUe
3aa4qu, CBA3aHHbIC ¢ HAXO0KICHUCM I'COMCTPUICCKUX BCIIMINH.

11 KJIACC (ounas ¢opma odyqennsi) u 12 KJIACC (ouno-3a0unas popma o0ydenus)

OnepupoBaTh MOHATHAMH: IMIMHAPUYCCKAss IOBEPXHOCTh, OOpa3yIoOMe IHIHHIPHYCCKOM
HOBEPXHOCTH; IHMIMHAP; KOHHYECKasl ITOBEPXHOCTH, OOpa3ylolue KOHHMYCCKOU ITOBEPXHOCTH, KOHYC,
cepuueckast MOBEPXHOCTb.

Pacrio3naBats Tena BpaineHust (IHIHHID, KOHYC, cdepa | map).

OOBACHATD CIIOCOOBI ITOTYICHUST TEJ BPAIIICHHUSI.

KiaccudummpoBars B3anMHOE paciioyioxkeHue chepsl ¥ IIOCKOCTH.

OnepupoBaTh HOHATHSAMU: IAPOBOM CErMEHT, OCHOBAHUC CETMEHTA, BBICOTA CETMCHTA; INapOBOX
CII0H, OCHOBaHUE IITAPOBOTO CJIOSI, BBICOTA IAPOBOTO CJIOSI; IAPOBOM CEKTOP.

Bprauciiate 00BEMBI M INIOIIAJM ITOBEPXHOCTEH TEJN BpalCHUS, TI'COMETPHYCCKAX TEJI C
IpUMEHeHueM Gopmyi.

OnepupoBaTh NOHATHAMHI: MHOTOTPAHHUK, BIMCAHHBIH B cdepy W OIMCAHHBIH OKOJIO cdepsr;
chepa, BimcaHHask B MHOTOIPAHHUK HIIH TEJIO BPAIICHHS.



BEI4uciaTh COOTHOMEHHST MEXK/LY IUTONIA/AMH TOBEPXHOCTEH 1 00BEMaMH T10,{0OHBIX Tell.

V3obpaxars nsyqaempie GUIypsI OT PyKH U ¢ IPUMCHEHHEM POCTHIX UCPTEKHBIX HHCTPYMEHTOB.

BbI10HSTE (BBIHOCHBIC) ITOCKHE YEPTEXKH U3 PUCYHKOB NPOCTHIX 0OBEMHBIX (BHIYD: BHIL CBEPXY,
COOKY, CHU3Y; CTPOUTH CEUEHUs Tell BpalleHuUs.

VI3Bnexkarb, WHTEPIPETHPOBATE M [PEOOPA3OBBIBATE HMHDOPMAIHMIO O POCTPAHCTBEHHBIX
IeOMETPUYECKUX PUIypax, IIPE/ICTABICHHYIO Ha 9epTexkax U PHCYHKAX.

OnepupoBars MOHSITHEM BEKTOP B IPOCTPAHCTRE.

BEIONHSTS JEHCTBAS CIOXKEHHST BEKTOPOB, BBIYMTAHMSA BEKTOPOB M YMHOMEHHS BEKTOpa Ha
YHCII0, OOBSCHATH, KAKUMH CBOMCTBAMH OHHU 00JIa/1Af0T.

IIprMensATh IpaBUIIO MapaIeIenuIe/ia.

OneprpoBaTh MOHATUSME: JICKAPTOBBI KOOPJMHATBI B NPOCTPAHCTBE, BEKTOP, MOIYIh BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPAUHATBI BEKTOPA, YIOJd MEXKIY BCKTOPAMH, CKAISPHOE IPOHM3BEICHHUE
BCKTOPOB, KOJUIMHEAPHBIE M KOMILUTAHAPHBIEC BEKTOPEI.

Haxonuts cymMMy BEKTOPOB M HpPOM3BEJCHHE BEKTOpAa HA YHCIIO, YTOJX MEXIY BEKTOPAMH,
CKaJIApHOE NIPOU3BEICHUE, PACKIIAIBIBATH BEKTOP II0 JABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3ajiaBarh II0OCKOCTH YPaBHEHUEM B JIEKAPTOBOI CHCTEME KOOD/IHHAT.

IIpumensTs reomMeTpudaeckue $HaxThl Uil PCIICHAS CTEPEOMETPHYECKHX 3a/ad, IPEAIOIAraioNiX
HECKOJIbKO MIAroB PEIICHHMS, €CIIU YCIOBHS IPUMEHEHHS 33/IaHbl B SIBHOM GopMe.

Pernats npocreiimue reoMmeTpuyecKue 3a/[a4n Ha IIPUMEHEHHE BEKTOPHO-KOOPMHATHOIO METO/IA.

Permars 3ajiauu Ha 10Ka3aTeIbCTBO MATEMATHICCKUX OTHONIECHAN M HAXOXKICHHE ICOMETPHICCKIX
BEJIMYMH 110 00pasiam WM alropuTMaM, IIPUMEHSSI W3BECTHBIE METO/bI IPH PEIIEHHH CTAHIAPTHBIX
MaTeMaTHYECKHX 3a/1ay.

IIpumensTh mpocTelime MporpaMMHBIEC CPEACTBA U DIEKTPOHHO-KOMMYHUKAI[MOHHBIE CHCTEMbI
IIPY PELIEHUH CTEPEOMETPUYECKUX 3a/1aY.

IIpuBOUTE IPEMEPBI MaTEMATHYCCKMX 3aKOHOMECPHOCTEH B IPUPOJC M JKH3HHM, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB I'€OMETPHHU B HCKYCCTBE.

[IpuMeHATh TOTyYeHHbIC 3HAHNA Ha [PAKTAKE: aHATM3UPOBATh PEATbHBIE CUTYAIIMH U IPHMEHSTh
U3YYCHHBIC IOHATHS B IPOIECCE IIOMCKA DPENICHHsS MaTeMaTHYCCKH cPOPMYIMPOBAHHOM IIPOOIEMBI,
MOJICIUPOBaTh PEAIPHBIC CHTYAllMd Ha S3BbIKE I'COMETPUH, HCCICIOBATh IIOCTPOCHHBIE MOJEIH C
UCIIONLE30BAHUEM IEOMETPHYCCKUX IOHATUA M TeopeM, allapara aireOpsl; pemarh IPaKTHICCKHE
3aJ1a94, CBA3aHHEIE C HAX0XKJICHUEM reOMETPUYECKUX BEIUUMH.

10 KJIACC (o4no-3a0unas ¢popma o0yuenus)

OHCpHpOBaTI) IMOBATHAMM: TOYKA, IIpsiMasdi, IIJIOCKOCTb.

I IprMEHSITE aKCHOMBI CTEPEOMETPHH ¥ CIIC/ICTBUS M3 HUX NIPH PEIIEHHH TeOMETPHICCKHX 3a/1ad.

OneprpoBaTh NOHATHAME: APAILICIEHOCTE ¥ NEPIEHIMKYIIPHOCT TPSIMBIX U ITIOCKOCTEH.

Kiaccuduimpopars B3aHMHOE PaCIIONIOKEHHE IPSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTRE.

Pemarp 3ajaun Ha HaXOXKJIEHHE ICOMETPHYCCKHX BEIMYMH 10 00pasNaM HIM airOpHTMAM,
IIPUMEHAA U3BECTHBIC aHATUTHYCCKUAE METOJBI IIPH PEIICHUH CTaHJIAPTHBIX MATEMaTUYECKUX 3ajad Ha
BBIYHCIICHUE PACCTOSHAN MEXY JIByMs TOYKaMHM, OT TOYKH IO HPSIMO#, OT TOYKH JIO IIOCKOCTH, MEKILY
CKPELIUBAIOITUMUCS TTPSIMBIMH.

Pemare 3ajain Ha HaXoXKJIEHWE TI'COMCTPUYCCKUX BEIMYMH 110 00paslaM MM alrOpHTMaM,
IIPUMEHSS] U3BECTHBIC aHAIMTHYCCKHAE METOJBI IIPH PEIICHUN CTaHJ@PTHBIX MaTeMaTHYeCKHUX 3ajad Ha
BBIMUCJICHHE YIJIOB MEXIY CKPCIIUBAIONIMMUCS IPSAMBIMU, MEXIY HPSIMON ¥ IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPAHHBIX YIIIOB.



11 KJIACC (o4no-3a0unasi popma o0yvenus)

OnepupoBaTh MOHATHAME: ABYTPAHHBIN Yo, rpaHu JBYIPAHHOTO yIiia, pedpo ABYTPAHHOIO YIIIa;
JIMHEWHBIA yroj JBYIPaHHOTO yIJIa; IpajlycHast Mepa JIByIPAHHOTO yIJIa.

OnepupoBaTh IMOHATHSIMH: MHOTOIPAHHUK, BBITYKIIBIA ¥ HEBBIIYK/IBIA MHOTOIPAHHMK, DJIEMEHTHI
MHOI'OTPaHHHUKA, IIPAaBUIBHBIA MHOTOT PAHHIK.

PacnioznaBate OCHOBHBIE BH/BI MHOTOIPAHHUKOB (NMpaMua; NpU3Ma, IPAMOYIOJIbHBIHN
napajenenumesn, kyo).

KiaccudunupoBars MHOrOrpaHHHKH, BBIOMpas OCHOBaHUS I KiacCH(pUKAIWMU (BBIIYKIBIE H
HCBBIITYKJIBIE MHOTOTPaHHHUKH; IIPAaBHIbHBIC MHOTOTPAaHHUKH, IIPSAMBIC K HAKJIOHHBIC IIPU3MBEIL,
HapaJlIEIICTIUIIC Ib] ).

OnepupoBath MOHSITUSIME: CEKYIIast INIOCKOCTh, CCUEHUE MHOIOTPAHHUKOB.

OOBICHAT IPUHITUIIBI IIOCTPOCHUS CCUCHUIMA, UCIIONIB3YS METOJL CIIEIOB.

CTpouTh ceueHuss MHOTOTPaHHUKOB METOJIOM CJIC/IOB, BBIIOJHATE (BHIHOCHBIE) IUIOCKUE YEPTEXKM
U3 PUCYHKOB IIPOCTBIX OOBEMHBIX (GUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemares 3amaun Ha HAXOXJICHME TCOMETPHYCCKHUX BEIHUYMH IO 00OpasiaM HIH aJrOpUTMaM,
UPUMEHSS U3BECTHBIC aHATMTHYCCKUAC METOJIBI IIPH PEIICHUU CTAHJIAPTHBIX MaTEeMaTHUYECKUX 3ajad Ha
BBIYMCIICHHE PACCTOSHUN MEXTY TBYMSI TOYKAMM, OT TOYKH JIO IPSMOM, OT TOUKH JIO IIOCKOCTH, MEXKTY
CKPEIIMBAOIIMMUCS TTPSIMBIMHU.

Pemarp 3amadn Ha HaxXOX/ICHHE T'COMETPHUYCCKMX BEIUYHH I10 OOpasliaM WM ajJropuTMam,
IPUMEHS U3BECTHBIC aHATUTHYCCKUAC METOJIBI NIPH PEIICHUU CTaHJIAPTHBIX MATCMaTHYCCKUX 3aj1ad Ha
BEIYMCIICHUE YIJIOB MEXIY CKPEIUBAIONIMMUCS HPSIMBIMH, MEXJIY INPSMOH W IUIOCKOCTBIO, MEXY
IUIOCKOCTSIMH, JIByTPAHHBIX YIJIOB.

Beramcnare 00BEMBI M IIIOIMAM IOBEPXHOCTEH MHOTOTPAaHHUKOB (IpuU3Ma, IHMpaMuia) ¢
IPUMEHEHHEM (OPMYJI; BBIYMCISATH COOTHOIICHUS MEXy IUTONMIAIAMK ITOBEPXHOCTEH, 0OBEMaMM
110/TOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBarh HMOHATHUSAMH: CUMMETPHS B IIPOCTPAHCTBE; IEHTP, OCh M IUIOCKOCTH CHMMETPHH,
LEHTP, OCh ¥ IJIOCKOCTh CAMMETPHH (QUTYPEIL.

WsBiexath, IpeoOpa3oBHIBaTh M HHTEPHPETHPOBATh HHOOPMAIMIO O POCTPAHCTBEHHBIX
reOMETPHYECKUX (PUrypax, IMpe/ICTABICHHYIO Ha YePTEkax U PUCYHKAX.

ITpumensaTs reoMeTprdeckue (GakThl U PEIICHAST CTEPECOMETPUYCCKUX 3a/1ad, IPC/IIOaratomx
HECKOJIBLKO IIAar0B PEIIEeHUs], €CIIN YCIOBHSI IPUMCHEHHUS 33/IaHbI B IBHOM (opme.

ITpuMeBATh IpOCTEHIINE IIPOrPaMMHBIC CPEJICTBA M AJIEKTPOHHO-KOMMYHUKAIHOHHBIC CHCTEMBI
IIPU PEIICHUH CTEPEOMETPHUCCKUX 3a/1a.

HpI/IBOI{I/ITI) IpuMCPbI MAaTCMATHYICCKUX 3aKOHOMCpHOCTCI‘/JI B IIpUPOJIC U XKXKU3HU, PACIIO3HABATH
IPOSIBIICHUE 3aKOHOB F€OMETPHH B HCKYCCTBE.

IIprMeHATh NOXy4eHHbIE 3HAHUS Ha ITPaKTHKE: aHAIM3UPOBATH PEAIbHBIC CUTYAI[HH U IIPUMCHSITh
U3y4YEeHHBIE IOHATHA B IIPOIECCE TIOMCKA PEIICHUS MaTeMaTHIeCKU ChopMyTUPOBAHHOM ITPOOIIEMBI,
MO/ICJIIPOBATh PEAIBbHBIC CUTYallUU Ha SI3bIKE TCOMETPUH, UCCIIEIOBATH TIOCTPOCHHBIC MOJICIIH C
HCIIOJIL30BaHMEM I€OMETPHUCCKIX IIOHATHI U TEOpeM, allapara ajreOpsl; periaTh NPakTHICCKIE
3aj1a4, CBS3aHHBIC C HAXOXKICHUEM ICOMETPHUYECKHUX BEITUINH.
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YYEBHO-METOJUYECKOE OBECIIEUEHHUE OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JISI YYEHUKA

Atanacsn A.C. u np. Maremaruka: anreOpa W Hadajla MaTEeMaTHYECKOTO aHAIM3a, TEOMETpPHSL.

["'eomerpus. 10-11 knaccel. ba3oBelii n yrioyonennsii ypoBar. M3natenscto «IIpocBemenne»

METOJUYECKHNE MATEPHAJIBI JJIS1 YUUTEJLSA

Meronudeckue pekoMeHaanuu K yaeonuky Aranacsaa JI. C. u ap.. 10-11 xraccsr

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

OnexTpoHHBIe 0Opa3zoBarelbHble pecypebl: «Jlomammue 3ananus. Cpejnee obiiee oOpazoBaHHE.

I'eomerpusi», 10-11 xiracc, AO uznarensctBo «lIpocBemenue



