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HOACHUMTEJBHAS 3AIITMCKA

Pabouas mporpamma yueb6Horo kypca «l'eomerpus» 0a30BOro ypoBHs Il 00y4arOUINXCs
10 —11 kmaccoB pa3paboTtana Ha ocHoBe dDenepaabHOr0 rocyIapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa CpelHero obuero odpa3zoBaHUsA, C Y4ETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHUIH,
IPEIbABISEMBIX K MATEMaTHYECKOMY 00pa30BaHHIO, U TPAJUIUN pOCcCUIiCKOro 0Opa3zoBanus. Pe-
aJln3alus NporpaMMbl 00E€CIIEUNBACT OBJIAACHUE KIIFOUEBBIMU KOMIIETEHIUSIMU, COCTABIISIOIIUMU
OCHOBY JUISI CAMOPA3BUTHUS M HETIPEPHIBHOTO 00pa30BaHusl, IIEIOCTHOCT OOLIEKYIbTYPHOTO, JINY-
HOCTHOT'O Y I103HaBaTEIbHOI'O PA3BUTHUS JINYHOCTU O0YYArOIUXCA.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca TeOMETpUU Ha YPOBHE CpeAHero odmiero oopazoBaHus 00yclioB-
JIEHA MPAKTUYECKON 3HAYUMOCTHIO METAIIPEAMETHBIX U MPEIMETHBIX PE3YIHTaTOB O0yUEHHUS I'e0-
METpPUU B HAMpaBICHUH JTUYHOCTHOTO pa3BUTUA oOydaromuxcs, GopMupoBanus (pyHKIHOHAIb-
HOM MaTEMaTUYECKON IPaMOTHOCTH, U3YUYECHUSI IPYTUX YUeOHBIX TUCHUIUIMH. Pa3BuTHe y 00yua-
IOLUXCS TPABUIIBHBIX MIPEICTABICHHUM O CYIITHOCTH U MPOUCX0KICHUN T€OMETPUUECKUX a0CTpaK-
WM, COOTHOLIEHUH PEAIIbHOTO U MACAIBHOTO, XapaKTepe OTPAKEHUS MATEMATUYECKON HAaYyKOM
SBJICHUM U MPOLIECCOB PEAIbHOIO MUPA, MECTE T€OMETPUHU B CUCTEME HAYK U POJIM MaTeMaTHyie-
CKOT'O MOJICIIMPOBAHS B HAYYHOM TIO3HAHHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYY-
HOTO MHUPOBO33PEHHUS YUAIIUXCsl, @ TAK)KE KaueCTB MBIIICHUS, HEOOXOAUMBIX JJIsl aJanTaliy B
COBPEMEHHOM OOIIIEeCTBE.

['eomeTpus siBieTCS OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CpellHEro oouiero oopaso-
BaHMsI, TaK KaK OOECIEYMBAET BO3MOXHOCTh M3YyUEHHUS KaK JUCIHIUIMH €CTECTBEHHO-HAyYHOU
HaIlPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MblluieHHE, GOPMUPYEMOE NMPU HU3YUYEHUU OO0YUYAIOUTUMUCS MOHATUHHBIX OC-
HOB F€OMETPHUH U TOCTPOSHUH IIETTOYKH JIOTUUYECKUX YTBEPKIECHUN B XOJI€ PEIICHUSI TeOMETpHYe-
CKHX 3aJ]a4, YMEHHUE BBIJIBUTaTh U ONPOBEPIaTh TMIIOTE3bl HEMIOCPEACTBEHHO UCIIOJIB3YIOTCS MPU
pelIeHuN 3a/1a4 €CTECTBEHHO-HAYYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTAX
JeATeTLHOCTH YenoBeka. OpueHTaIus 4eioBeKa BO BpPEMEHU U ITPOCTPAHCTBE — HEO0OXOAMMOe
YCIIOBUE €T0 COLUATBHOTO OBITHSA, (hOpMa OTPAKEHHS OKPYKAIOIIEr0 MUPA, YCIOBUE YCIIEITHOTO
MO3HAHUSI U AKTHUBHOTO MpeoOpa3oBaHUs JNEHCTBUTENHLHOCTH. OmnepupoBaHUE MPOCTPAHCTBEH-
HBIMH 00pa3aMu 00beUHSET pa3Hble BUABI YIEOHOUM U TPYIOBON A€ATETbHOCTH, SIBISETCS OJJHUM
13 Mpo¢eCcCHOHATBHO BaXKHBIX Ka4e€CTB, MOATOMY aKTyalbHa 3a7a4ya (OpMHUPOBAHUS Yy 00yUaro-
HIUXCS MPOCTPAHCTBEHHOTO MBIIIIEHUS KaK Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIe-
CTBEHHOT'0 KOMITOHEHTA B TIOJIFOTOBKE K MPAKTUYECKOMN JIEATETHOCTH 10 MHOTHM HaIIPaBICHUSM.

[{enb ocBoeHUS MporpaMMbl yueOHOTo Kypca «I'eomeTpusi» Ha 6a30BOM ypoBHE 00y4YeHUS
— o0mreoOpa3zoBaTenbHOE U OOIMIEKYIbTYPHOE PA3BUTHE O0YUAIOIINXCS Yepe3 00eCcIeueHne BO3-
MO>KHOCTH MPHOOPETEHUS U MCIOIH30BAHUS CUCTEMATHUECKUX T€OMETPHUUECKUX 3HAHUM U JIeH-
CTBUM, CIEIU(UIHBIX T€OMETPHH, BO3MOXKHOCTH YCTIEITHOTO MTPOJI0JKEHHSI 00pa30BaHUS T10 CIie-
LUAAJTBHOCTSM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJIb30BAaHUEM T'€OMETPHUU.

[Tporpamma o reoMeTpun Ha 6a30BOM ypOBHE IIpeIHa3HaueHa )i 00y4yaroUuXcs cpeaHei
IIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTENLHBIX 3aTPYTHEHUI Ha YPOBHE OCHOBHOTO 00IIero 0opazo-
BaHus. Takum oOpa3om, oOydarorirecs: Ha 6a30BOM yPOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTH-
YecKHe YMEHHs, CBA3aHHbBIE CO CTen(PUKO TeOMETPUN U HEOOXOIUMBIE IS )KHU3HU B COBPEMEH-
HOM obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXHOCTh M3Y4YHUTh F€OMETpHUI0 Ooiiee IrybokKo,
€CJIM B IalbHEHIIIeM BOSHUKHET HEOOXOAMMOCTh B T€OMETPHUYECKHUX 3HAHUSX B MPOPECCHOHATb-
HOM JI€ATEIbHOCTH.

JlocTukeHne eI OCBOSHHSI IPOTPAMMBI 00ECTIEUNBACTCS PEIICHUEM COOTBETCTBYIOIINX
3anau. [IpuopureTHpIMU 3a1auaMu ocBoeHus Kypca «I'eometpun» Ha 6a30BoM ypoBHEe B 10—11
KJIaccax SIBIISIOTCS:



(dbopMHpOBaHUE MPEICTABICHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYPHI H OCO3HAHHE €€ B3a-
UMOCBSI3U C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE MPEICTABICHUS O MHOTOTPaHHHUKAX U TeJIaX BPAIICHUS KaK O BaKHEUIIMX MaTe-
MATHYECKHX MOJIETSX, MMO3BOJISIIOIIMX OMKCHIBATH U U3Yy4YaTh PAa3HBIC SBJICHUS OKPYXKAIOIIETO
MUDA;

dbopMUpOBaHHE YMEHHUS PACIIO3HABATH HA YEPTEKaX, MOJACISAX U B PEaTbHOM MHUPE MHOTOTpPaH-
HUKH U TeJla BPaIICHUS;

OBJIAJICHUE METO/IaMH PEIICHUS 3a7a4 Ha MOCTPOCHUS Ha N300paKEHUSX MPOCTPAHCTBEHHBIX (DU-
Typ;

dbopMUpOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTHSIMA O MHOTOTPAaHHHMKAaX U TeJIax Bpa-
HICHUS K UX OCHOBHBIMHU CBOIMCTBaMHU;

OBJIAJICHUE AJITOPUTMAMH PEIICHUSI OCHOBHBIX THIIOB 33/1a4; (DOPMHPOBAHHE YMEHUS MPOBOIUTH
HECIIO)KHBIC JIOKA3aTeIbHBIC PACCYKIICHUS B XOJIE PEIICHUS CTEPEOMETPHUYSCKUX 3aj1ad M 3314 C
MPAKTUYECKUM COJICPKAHUEM;

pa3BUTHE MHTEIUICKTYAJIBHBIX M TBOPYECKUX CITOCOOHOCTEH 00yJaromuXxcs, 03HABaTEIbHOM aK-
TUBHOCTH, UCCJICIOBATEIICKUX YMEHUN, KpUTHYHOCTH MBIIIICHHS,

dbopmupoBaHUEe (YHKIIMOHAIBHON I'PaMOTHOCTH, PEIICBAHTHON I'€OMETPUH: YMECHHE pPAacCIO3Ha-
BaTh MMPOSIBJIICHUS TEOMETPUICCKUX TIOHATUH, 00bEKTOB M 3aKOHOMEPHOCTEH B PEATbHBIX )KH3HCH-
HBIX CHTYallUsX U [IPH U3YUYCHUH JIPYTUX YICOHBIX MPEJAMETOB, IPOSBICHUS 3aBUCUMOCTEH U 3a-
KOHOMEpHOCTEH, POPMYITHPOBAThH UX Ha SI3BIKE TCOMETPHUH U CO3aBaTh TCOMETPUUYCSCKUE MOICIH,
NPUMEHSITh OCBOCHHBII T€OMETPUYECKUH anmapat JJIsl PeUICHUs PAKTHKO-OPUCHTUPOBAHHbBIX 3a-
Jla4, UHTEPIIPETHPOBATH U OI[CHUBATH ITOJTYICHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBI SIBJISIETCS BKIIOUEHHE B KYPC CTEPEOMETPHH B
HayYaJie ero M3ydeHus 3a/1a4, PellaeMbIX Ha YPOBHE UHTYUTUBHOTO MO3HAHUS, U ONPEICIICHHBIM
00pa3oM opraHu3oBaHHas pab0Ta Hajl HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M IPO-
CTPaHCTBEHHOTO MBIIIJICHUS, CTUMYJIUPYET MIPOTEKAHNE MHTYUTHBHBIX MPOIIECCOB, MOTHBUPYET
K JaJIbHEHIIIEMY U3yUYCHHUIO TIPEMETA.

[Tpenmodurenue OTIAETCS HATISTHO-KOHCTPYKTHBHOMY METOTy 00yUEHHs, TO €CTh TEOPETH-
YecKHue 3HaHHsI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTUYECKON e TENbHOCTH.
Pa3BuTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN Y YYalTUXCS B KYypCce CTEPEOMETPUN TIPOBOJIUTCS
3a cU€T penIeHwus 3a/1a4 Ha CO3/JaHue MMPOCTPAHCTBEHHBIX 00Pa30B U 33/1a4 HA OTIEPUPOBAHUE TIPO-
CTpaHCTBEHHBIMU 0Opazamu. Co3nanue oOpas3a MPOBOIUTCS C ONOPON HA HATJISTHOCTH, a OTepH-
poBaHHe 00pa3oM — B YCIOBHSIX OTBJICYEHHS OT HATJISIIHOCTH, MBICIIEHHOTO M3MEHEHHUS €ro HC-
XOJTHOTO COZIePIKaHUsI.

OcHoBHBIE cofepxaTenbHble JuHNH Kypca «['eomerpumn» B 10-11 kmaccax: «MHororpas-
HUKNY, «[IpsMbIe U TUIOCKOCTH B MMPOCTPAHCTBEY, «Tea BpameHus», « BeKTOpsl 1 KOOPIUHATHI B
npocTpancTBe». PopMUpOBaHHE JTOTHYECKHX YMEHHM pacrlpesieNiseTcsi He TOJIbKO MO CoJepKa-
TEIBHBIM JIMHHUSIM, HO U TI0 TolaM 00y4eHHUsI Ha YPOBHE CpeIHEro 001Iero oopa3oBaHusl.

Copepxannie 00pa3oBaHuUs, COOTBETCTBYIOIIEE MPEIMETHBIM PE3yJIbTaTaM OCBOEHHUs pabo-
Yell MporpaMMebl, pacrnpeAei€HHbIM 10 TojaM OOYYeHHUs, CTPYKTYPHPOBAHO TaKUM OOpa3oM,
4TOOBl OBIAJICHHE TE€OMETPUUECKUMHU TOHATHUSMU W HaBBIKAMU OCYIIECTBISIIOCH TOCTEI0Ba-
TEJBHO M MOCTYNATEIIbHO, ¢ COOFOICHHEM TPHUHIIUATIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS
BKIIIOYAIHCHh B OOIIYI0 CHCTEMY T€OMETPUUYECKUX MPEICTABICHUN OO0YJArONIMXCs, PacIIupsist U
yrayossst €€, 00pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun orBogutcs 2 yaca B Heaento B 10 kitacce u 1 yac B Hegemo B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 yueOHbIX yaca.



COJAEP)KAHHUE YYEBHOI'O KYPCA

10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHS cTepeoMeTpuu. Touka, npsiMasi, MI0CKOCTh, IPOCTpaHcTBO. [loHsATHe
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacrionokeHue npsMbIX B NPOCTPAHCTBE: MEPECEKAIOIIUECS, MTapalIeIbHbIE U
CKpeluBaroImuecs npsaMslie. [lapamienbHOCTh NPSMBIX U IUNIOCKOCTEH B NPOCTPAHCTBE: Mapai-
JIeNIbHBIE MPAMBIEC B IPOCTPAHCTBE; NMAPAJLICIBHOCTh TPEX INPSAMBIX; NAPALIEIBHOCTD MPSIMOU U
IUIOCKOCTH. YTJIBI C COHANPABICHHBIMU CTOPOHAMHU; YTOJl MEXy NIPSIMBIMU B ITpocTpaHcTse. Ila-
PAJUIETIBHOCTD IIJIOCKOCTEW: NapajlielbHbIE IUIOCKOCTH; CBOMCTBA NApaJlICNIbHBIX IJIOCKOCTEH.
[Tpocreiimue npocTpaHCTBEHHbIE (PUTYPBI HA INIOCKOCTH: TETpa’p, KyO, mapajuienenumnen; mno-
CTPOEHUE CEUCHHUI.

[TepnieHIUKYIAPHOCTD NPSMOM U IIJIOCKOCTU: NIEPIIEHINKYIIPHBIE IIPSAMBIE B IPOCTPAHCTBE,
IIPSAMBIE NTapaJUIECIbHbIE U NEPIICHANKYJISIPHBIE K INIOCKOCTH, IPU3HAK NEPIEHANKYJIIPHOCTH IIPsi-
MOM M IIOCKOCTH, TEOpEMa O MPSMOM NEPIEHIUKYJISIPHON IJIOCKOCTU. YTJbl B IPOCTPAHCTBE:
YTOJI MEKIY IIPSAMOM U INIOCKOCTBIO; ABYTPAHHBINA yIOJI, IMHEMHBIA yroJl AByrpaHHoro yria. [lep-
NEHAMKYJISAP U HAKJIIOHHBIE: PACCTOSHUE OT TOUKH J10 IIJIOCKOCTH, PACCTOSIHUE OT IPSIMOM 110 IJIOC-
KOCTH, MPOEKIHUsI (PUTYPHI HA TUIOCKOCTh. [leprneHauKyIsIpHOCTh IOCKOCTE!: TPU3HAK TEepIeH-
JUKYJIIPHOCTHU ABYX IUIOCKOCTEH. Teopema o TpEX nepneHauKyspax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIIMYKJIbIE U HEBBIITYK-
JIble MHOTOTPaHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yeonvrnas npuzma; rpaHu 1 OCHOBA-
HUS IPU3MBL; TIpsSMasi U HaKJIOHHAas! TPU3Mbl; OOKOBas U MOJIHAsk IOBEPXHOCTh Npu3Msl. [lapaiie-
JenuIe], IpsIMOYTOJbHBIN NTapajuleenune] U ero ceorcraa. [InpamMuia: N-yronpHas nupamuia,
I'paHd ¥ OCHOBaHHUE NMUPaMUbl; OOKOBas M MOJIHAS IOBEPXHOCTh UPAMU/IbL; IPaBUIIbHAS U yCe-
yéHHasl NUpamMuaa. JJIEMEHThl NPU3Mbl U nupaMubl. [IpaBuiIbHbIE MHOTOIPAaHHUKU: NOHATHE
[IPaBUJILHOTO MHOT'OT'PAaHHUKA; MPAaBWIbHAS NIPU3Ma U MPaBWIbHASA NIMPAMKUIA; IIpaBUIIbHAS Tpe-
yroJsibHas MUpaMujia u NMpaBUWIbHBINA TeTpadap; KyO. IIpencraBienre o npaBuIbHBIX MHOTOTPaH-
HUKAaX: OKTAadp, AOAEKadAp U ukocasap. CeueHus MpU3Mbl U MHPaMUIBIL.

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOYKH, IPSIMOM, TNIOCKOCTH. DJie-
MEHTBI CUMMETPHUH B IUPAMUAAX, TapAJIEICIIUIIEAAX, IPABUIbHBIX MHOTOIPAHHHUKAX.

Borunicnenue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHaiu, yriel. [lnomans 60koBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI MPU3MBI, IJIOIIA{b OCHOBAaHUM, TEOpeMa 0 OOKOBOM
MOBEPXHOCTH MpPsIMO npu3Mbl. [ 1110111a16 60K0BOM MOBEPXHOCTH U IOBEPXHOCTH MPABUILHON MU~
pamubl, TeopeMa O TUIOMIAIM yced€HHON nupaMubl. [lonarue 06 oobéme. OOBEM MHpaMUIBL,
IIPU3MBL.

[TonoGHbIe Tena B npocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOLIAIIMU TTOBEPXHOCTEH, 00BE-
MaMH MOJOOHBIX TeJl.

11 KJIACC

Tena Bpamenus

[{unuHaprdeckas TOBEPXHOCTh, 00PA3yIONINE MIIMHIPUIECKON MTOBEPXHOCTH, OCh ITUITHH-
npudeckoit moBepxHocTH. LlumuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTH, 0Opa3yrolas U OCh;
IUTOIIa1b OOKOBOW M MOJHOW TTOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yronie KOHMYECKOW MOBEPXHOCTH, OCh U BEPIINHA KOHU-
4yeckoi moBepxHocTH. KoHyc: ocHOBaHMe M BepIinHa, 00pa3yromas 1 oCh; IUTOMaab OOKOBOH U
MIOJTHOM OBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolie 1 BHICOTa; OCHOBaHMS U OOKOBasi MOBEPX-
HOCTb.

Cdepa u map: nentp, paauyc, AMaMeTp; IIOIMaAb MOBEPXHOCTH chepsl. B3aumHoe pacno-
JI0’)KeHue cephl U MIOCKOCTH; KacaTellbHas MII0CKOCTh K cdepe; MiIomaab chepsl.



N300pakeHue Tea BpaleHns Ha II0CcKoCcTH. Pa3BépTka nnimHApa U KOHyca.

KomOuHammu Tten BpameHHs ¥ MHOTOIPAaHHMKOB. MHOTOTpaHHHK, ONHCAHHBIH OKOJIO
cdepsl; chepa, BicaHHasi B MHOTOTPaHHUK, WITH TEJIO BPAILICHUSL.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOIICTBa 00BEMOB Tei1. Teopema 06 00BEME MPSIMOYTOIIb-
HOTO Mapaiesenunena u cieacTus u3 He€. O0bEM muIMHpa, Konyca. O0BEM Imapa 1 IIonab
cdepsl.

[Togo6HsIe Tena B npocTpancTBe. COOTHOIICHHS MEXKY IUIOIIAASIMH TOBEPXHOCTEH, 00BE-
MaMH MOJTOOHBIX TEJ.

Ceuennst uIMHpA (MapauIeIbHO M NEPISHIUKYIIIPHO OCH), CEYEeHUS KOHYyca (Tapaieib-
HOE OCHOBAHUIO U MPOXOJISINEE Yepe3 BEPIINHY), CEUCHUS 1apa.

BeKTOpBI 1 KOOPANHATHI B IPOCTPAHCTBE

Bekrop Ha mutockoctu U B mpocTpancTBe. ClI0KeHUE M BHIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha yucio. PaznoxkeHne BeKTopa no TpéM HEKOMIUTaHApHBIM BekTopaM. [IpaBuio napai-
nenenunena. Pemienue 3anay, CBA3aHHBIX C IPUMEHEHUEM IIPABUII IEUCTBUM ¢ BeKTOpaMu. [Ips-
MOYTOJIbHAs CHCTeMa KOOpAnHaT B pocTpaHcTBe. Koopaunats! BekTopa. [Ipocreiimme 3agaun B
KOOpAMHATax. YT0oJ MeX Ty BekTopamu. CKallsipHOE TIPOU3BEIeHNE BEKTOPOB. Brruncienue yrios
MEXKY IPSMBIMH U IIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBII METO/] IPU PEIICHUN IreoMeTpuye-
CKHUX 3aJ1ad.

INJIAHUPYEMBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE Pe3yNbTaThl OCBOEHHUS IIPOrpaMMbl yueOHOro mpeamera «MaremaTuka» xa-
PaKTEpU3YIOTCS:

I'paxxnanckoe BocnuTanmue:

c(OpPMUPOBAHHOCTBIO TPAXKJIAHCKON MO3MIIMK OOYyYarolerocsi Kak akTHUBHOIO U OTBET-
CTBEHHOT'O WJeHa POCCUICKOTo 0OOlIecTBa, MPEICTABICHUEM O MaTEMAaTUYECKUX OCHOBaX (yHK-
LIUOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJIECHUH, MPOLEAYp I'Pa)kIaHCKOro o0IecTBa (BbIOOPHI,
OIIPOCHI U IIp.), YMEHUEM B3aUMOJIEHCTBOBATh C COLIMAIBLHBIMA MHCTUTYTaMH B COOTBETCTBUU C
uX (QyHKIMSAMU U HA3HAYECHHUEM.

IIarprornyeckoe BoCIUTaHUE:

c(OpMUPOBAHHOCTHIO POCCUMCKON TPak1aHCKON UJIEHTUYHOCTH, YBKEHUS K MPOIIJIOMY U
HACTOALEMY POCCUHCKON MaTEMAaTHKH, IIEHHOCTHBIM OTHOLUIEHUEM K JOCTHKEHHUSIM POCCUMCKHUX
MAaTE€MaTUKOB U POCCUMCKON MAaT€MAaTHYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ITUX JOCTHKEHHU B
JPYTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAaHMEM JIyXOBHBIX LIEHHOCTEH PpPOCCHUHCKOro Hapoja; CPOPMHUPOBAHHOCTHIO HpPaB-
CTBEHHOI'O CO3HAHUS, dTUYECKOTO MIOBEICHHUS, CBA3AHHOTO C MPAKTUYECKUM IPUMEHEHUEM JJOCTH-
KEHUI HAYKU U JEATEIBHOCTHIO YUEHOI0; OCO3HAHUEM JIMUYHOTO BKJIaJa B IIOCTPOEHUE YCTONYN-
BOT'0O OyAyIlIero.

JcTeTHYecKoe BOCIIUTAHHUE:

3CTETUYECKUM OTHOUIEHHUEM K MHUPY, BKJIKOYAs 3CTETUKY MATEMATHYECKUX 3aKOHOMEPHO-
CTeil, 00bEKTOB, 3aj1ay, peIICHHU, pacCyXJICHHI1; BOCTIPUMMYNBOCTBIO K MATEMAaTHYECKUM acIeK-
TaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTHIO YMEHMSI IPUMEHSATh MaTEMaTHUYECKHE 3HAaHUS B UHTEPECAX 3/I0pPOBOTO
1 6e301macHOro oopasa >KU3HU, OTBETCTBEHHOT0 OTHOIIEHHS K CBOEMY 3/I0POBBIO (310POBOE MUTA-
HUe, cOATaHCUPOBAHHBINA PEXUM 3aHATUN U OTAbIXA, PEryisipHas pU3nyecKasi akTUBHOCTh); (hu-
3M4ECKOI0 COBEPIICHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBLHON JEATEIBHOCTHIO.

TpynoBoe BocnnuTaHue:



TFOTOBHOCTBIO K TPY/ly, OCO3HAHUEM LIEHHOCTH TPY0JI00MSI; HHTEPECOM K PA3JIMYHBIM ce-
paM npodeccuoHaNbHON NesITeIbHOCTH, CBI3aHHBIM C MAaTEMAaTUKON U €€ MPHIOKEHUSIMHU, YMe-
HHUEM COBEpIIATh 0CO3HAHHBIN BHIOOP OynyiIei mpodeccun 1 peaau30BbIBaTh COOCTBEHHBIE JKU3-
HEHHBIE IJIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTEMaTHYECKOMY 00pa30BaHUIO U caMoo0pa-
30BaHUIO HA MPOTSHKEHUU BCEH )KM3HHU; TOTOBHOCTBIO K AaKTUBHOMY YYaCTHUIO B PELLICHUU NPAKTH-
YECKUX 3aJ1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO SKOJIOTUYECKOH KYJIbTYPbI, TOHUMAHUEM BIIHSHUS COLUAIBHO-IKO-
HOMUYECKHX IPOIIECCOB HA COCTOSTHUE MPUPOJHON U COLMATIBHOM Cpefibl, 0CO3HAHUEM I100ab-
HOT'0 XapakTepa SKOJIOIMYECKUX Mpo0JIeM; OpUEHTalled Ha IPUMEHEHUE MaTeMaTUYEeCKUX 3Ha-
HUH A715 pereHus 3a1a4 B 0071acTH OKPYKAIOLIEH cpeibl, INIAaHUPOBaHMS IIOCTYIIKOB U OLIEHKH UX
BO3MOYKHBIX ITOCJIEICTBUH JJI OKPYKAIOIIEH CpEbl.

IleHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpPMHPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BH-
THUSl HAYKU U OOILECTBEHHOHN NPAaKTUKU, IOHUMaHUEM MaTeMAaTU4YEeCKON HayKu Kak chepbl 4elo-
BEUYECKOHU JIEATEIIBHOCTH, 3TAIIOB €€ pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTUS LIMBUIM3ALMU; OBJIA-
JEHUEM S3bIKOM MaTEMaTUKU U MAaTEMaTU4YECKON KYJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA; I'0-
TOBHOCTBIO OCYILIECTBIISATH IPOEKTHYIO U UCCIEA0BATEIBCKYIO JEATEIbHOCTh MHANBUAYAIBHO U B
rpyme.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrpaMMbl yu4eOHOTo mpeaMeTa «MaTeMaTHKay
XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HABAMETbHBIMU OCUCMEUSIMU, VHUBED-
CANbHLIMU KOMMYHUKAMUBHBIMU OCUCIBUAMU, YHUBEPCATbHBIMU PecYIAMUSHBIMU OeUCMEUAMU.

1) Vuusepcanvuvie nosnasamenwvhvle oeicmaus, obecneuusaom Gopmuposanue 6a306vix
KOZHUMUBHBIX NPOYECCO8 00YHarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIWe20 MUupa,
nPpUMEHeHUe I02UYECKUX, UCCTIe008AMeNbCKUX ONepayull, yMeHul pabomams ¢ uHgopmayuetl).

Ba3oBble joruyeckue AeicTBus:

BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMAaTHYECKUX OOBEKTOB, MOHATHUH,
OTHONIICHUI MEXIY MOHATUSAMU; (GOPMYITHPOBATH ONPECIICHUS MOHATH; yCTaHABINBATH CYIIle-
CTBEHHBIN MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS JIsl 0000IIIEHUs 1 CPAaBHEHHUSI, KPUTEPUU TPOBO-
JTUMOTO aHaJIH3a,;

BOCTIPUHUMATH, OPMYIHUPOBATH U MPE0OPa30BBIBAT CYK/ICHUS: YTBEPAUTEIbHbBIC U OTPUIIATEINb-
HbIC, S/IMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEUHsl B (haKkTax, NaHHBIX,
HAOJTIOJICHUSX U YTBEPKICHUSX, IPEIIaraTh KPUTEPHH TS BBISIBJICHUS 3aKOHOMEPHOCTEH | TTPO-
TUBOPEYHIA;

JIeJIaTh BBIBOJIBI C MCITOJIb30BAHUEM 3aKOHOB JIOTUKH, ISTYKTHBHBIX U WHIYKTUBHBIX YMO3aKITIO-
YeHHI, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIMTH CAMOCTOSITEIIBHO JIOKA3aTeIhCTBA MATEMATHICCKUX YTBEPKICHUH (TIPSMBIC U OT TIPO-
TUBHOTO), BBICTPAUBATh apTyMEHTAIINIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIC CYXKJICHUS U BBIBOIBI;

BBIOMpATh CIIOCO0 pelieHus y4eOHOo# 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHS, BbI-
OupaTh HanboJIee TOIXOIAIINHA ¢ YIETOM CaMOCTOSTEIIFHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATSICKHA WHCTPYMEHT IMO3HAHUS; (OPMYJIUPOBATH BO-
POCkl, GUKCUPYIOIIKE POTUBOPEUNE, MPOOIeMy, YCTaHABINBATh HCKOMOE U IaHHOE, (HOPMHUPO-
BaTh THITOTE3Y, apT'YMEHTHPOBATH CBOIO MO3UIUIO, MHCHHCE,



MIPOBOJUTH CAMOCTOSITEJIFHO CIUITAHUPOBAHHBIA SKCIICPUMEHT, HCCICOBAHUE 110 YCTAHOBIICHUIO
0COOEHHOCTE MaTeMaTH4ecKoro oOBEKTa, SBJICHMSA, MpPOIECcCa, BBIABICHUIO 3aBHCHUMOCTEH
MEXy 00BEKTaMH, SIBICHUSIMH, TIPOIICCCAMH;
CaMOCTOSITENIEHO (POPMYITHPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIO-
JICHHSI, UCCIICIOBAHUs, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000-
IICHUH;
IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKIKE BBIIBUTATH TIPEATIOIIOKEHUS O €0 pas-
BUTHH B HOBBIX YCIIOBUSIX.

PatGora ¢ undopmaunmeii:
BBIABIIATH Ae(PULINTHI HHPOPMALINHY, JAHHBIX, HEOOXOIUMBIX JUISl OTBETa Ha BOIPOC M JIJIs perie-
HUS 32]1a9H;
BBIOMPATh MH(OPMAIIHIO U3 UCTOYHUKOB Pa3IMYHBIX THIIOB, AaHAIM3UPOBATH, CHCTEMAaTU3HPOBATh
Y MHTEPIIPETUPOBATh HH()OPMAIIHIO Pa3IMYHBIX BUIOB U ()OPM IIPEICTABICHHSI,
CTPYKTYPUPOBATh HHPOPMALIUIO, IPEACTABIATH €€ B Pa3IMYHbIX (popMax, WILTIOCTPUPOBATH Tpa-
buuecku;
OLIEHUBATh HAAEKHOCTH HH(OPMAIHH MO CAMOCTOSATEIEHO C(HOPMYITHMPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvivie KOMMYHUKAmMUBHbBIE Oeicmeusl, 00ecneyusam CcoopmMuposaHHocns
COYUATLHBIX HABLIKOG 00YUAIOUUXCA.

Oo0wmenne:
BOCIIPHHUMATH ¥ (POPMYITHPOBATH CYXICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMU OOIICHUS;
SICHO, TOYHO, TPaMOTHO BBIPA)KaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX U MTMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 XOJTy PEICHHUs 3a7a4l, KOMMEHTHPOBATh MOJIyYE€HHBIN Pe3yIbTar;
B X0JI1¢ 00CY)KICHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYX/1aeMOW TEMBI, POOJIEMBI, pEIIacMO
3aJa4, BBICKA3bIBaTh WJICH, HAIICJICHHbIC HA TIOMCK PEIICHUS; COMOCTABISITh CBOM CYKICHUS C
CYXJICHUSIMH JIDYTHX YYaCTHUKOB JIHaJiora, OOHAPY)KUBATh PA3JINYKME U CXOCTBO MO3HIINKI; B KOP-
PEKTHOI Gopme PopMYITUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHUS,
NPECTaBIIATh PE3YJIbTAThI PEIICHHS 3a/1a4H, SKCIIEPUMEHTA, UCCIICTOBAHMS, TPOCKTA; CAMOCTOS-
TEJIbHO BHIOMpATh (POpMaT BBICTYIUIEHUS ¢ YUETOM 3ajay Mpe3eHTAllM1 U 0COOEHHOCTEN ayIuTo-
pHH.

CotpyanunuecrBo:
MOHUMATh U HCII0JIb30BaTh MPEUMYIIEeCTBAa KOMaHIHOW U MHIUBHTyalbHON pabOThI IPH PEIIEHUN
y4eOHBIX 3a/1a4; MPHHUMATh I€JIb COBMECTHOM JEeSITeIbHOCTH, TUNIAHUPOBATH OPTaHU3AIHI0 COB-
MECTHOM palboThl, pactpeaessiTh BUAbI padoT, J0roBapuBaThCs, 00CYKAaTh MPOLECC U Pe3ybTaT
paboThl; 06001IaTh MHEHHUST HECKOJIBKUX JIFOJIEH;
y4acTBOBAaTh B IPYMIOBBIX (popMax paboTel (00Cyxk1eHHs, 0OMEH MHEHHH, «MO3TOBBIE IITYPMbI»
Y MHBIC); BBITIOJIHATH CBOIO YacTh paOOThI M KOOPIMHUPOBATH CBOU JIEHCTBHS C APYTUMH WICHAMHA
KOMaH/Ibl; OLICHMBATh KaY€CTBO CBOETO BKJaJla B OOIIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIUPO-
BaHHBIM YYaCTHHUKAMH B3aHMMO/ICHCTBHSL.

3) Vuusepcanvuvie pecynamuesnsie oeticmeus, 0b6ecneuusaom Gopmuposanue cMulClo8bIX
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIUL.

Camoopranuzanus:
COCTABIIATH TUIAH, AITOPUTM PEIICHHS 33]]a9H, BRIOUPATh CIIOCO0 PEIIeHUs C YIETOM UMEI0-
IIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPH-
aHTBI peleHuH ¢ yu€TOM HOBOI MH(OpMAaIIHH.

CaMOKOHTpPOJIb:
BJIAJICTh HABBIKAMU TI03HABATEIFHON pe(hIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JICHCTBHIA U MbIC-
JIMTEIBHBIX MPOLECCOB, UX PE3YIIHTATOB; BIAJAETh CIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIS IIPO-
1iecca M pe3yabTara pelieHus MaTeMaTHIeCKOW 3a/1auu;
IPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEILICHUH 3314, BHOCUTh KOPPEKTUBBI
B JICATEIIEHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JaHHBIX, HAHIEHHBIX OMMOOK, BBHISBICHHBIX
TPYIHOCTEH;



OLIEHUBATh COOTBETCTBUE PE3yibTaTa LU U YCIOBUAM, OOBSACHATh MPUYMHBI JOCTHKEHUS WU
HEIOCTHKECHHUS Pe3yIbTaTOB ASSATEILHOCTH, HAXOJUTh OIIHOKY, 1aBaTh OL[EHKY PHOOPETEHHOMY
OIIBITY.

INPEJAMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh MOHATUSAMH: TOYKA, MPSMasi, TNIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPUH U CIICICTBUS M3 HUX TPU PEIICHUH T€OMETPHUYECKUX
3a1ad.

OnepupoBaTh MOHATUSIMH: MAPAICIBHOCTh M MEPICHAUKYISIPHOCTh MPSMBIX U TLIOCKO-
CTel.

KnaccugunupoBarh B3auMHOE pacloIOKEHHUE TPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yroJl, TPaHU JABYTPAHHOTO yIJia, pedpo IByrpaH-
HOTO yIJIa; JIMHEHHBIN YToJI ABYTPAHHOTO YIJIa; IpalyCHasi Mepa IBYTPaHHOTO yTJa.

OnepupoBaTh MOHATHIME: MHOTOI'PAHHUK, BBITYKJIBIA U HEBBITYKJIBI MHOTOTPaHHUK, dJIe-
MEHTBI MHOTOTPaHHUKA, IPABWJILHBIA MHOTOTPAHHUK.

PacrioznaBath OCHOBHBIC BUBI MHOT'OIPAHHUKOB (MIUpaMUIa; TPU3Ma, IPSIMOYTOJIBHEIH I1a-
paienenumnes, Kyo).

KrnaccudunupoBaTs MHOTOTpaHHUKH, BBIOMpAs OCHOBAHMS I Kiaccuukaruy (BBITYK-
Jble ¥ HEBBINMYKJIblE MHOTOTPAaHHHMKH, IPABHJIbHBIE MHOTOIPAHHHMKH;, IPSIMbBIC M HAKIOHHBIC
MPU3MBI, TAPATUICITICTTUIIC]IBI ).

OnepupoBaTh MOHATUSAMU: CEKYIas TUIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH PUHIIMITBI TOCTPOSHUS CEUEHUH, UCTIONB3YS METO/I CIIEIOB.

CTpouTh CEYCHUS MHOTOTPAHHHKOB METOJOM CJICJIOB, BBITIOJNHSTH (BBIHOCHBIE) IJIOCKHE
YEePTEIKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemath 3a1aun Ha HAXOXKIEHUE TEOMETPUICCKUX BEIIMIHH 110 00pa3IiaM WIN aropuTMam,
MIPUMEHSISI U3BECTHBIC aHATUTUYECKUE METOIBI TP PELICHUH CTaHJAPTHBIX MaTEMATHUECKUX 3a-
Jla4 Ha BBIYMCIICHUE PACCTOSIHUA MKy IBYMSI TOYKaMH, OT TOYKH JIO MPSMOM, OT TOYKH JIO TTOC-
KOCTH, ME@XKAY CKPEIINBAIOIIUMUCS MPSIMBIMHU.

Pemath 3a1aun Ha HAXOXKJIEHUE TEOMETPUICCKUX BEIMIHMH 110 00pa3iaM WiIH allTOPUTMaM,
MPUMEHSISI U3BECTHBIC aHATUTUYECKUE METOIBI IIPH PEIICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a-
Jla4 Ha BBIYMCIICHHUE YTJIOB MKy CKPEITUBAIOIUMUCS MPSMBIMH, MEKTY TIPSIMOH U TUTOCKOCTHIO,
MEXy TNIOCKOCTSIMH, JBYTPAHHBIX YTJIOB.

Beraucnsate 00bEMBI M TUIOIIAIU TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MAPaMHIA) C
npUMEeHEeHHeM (GOpMYIT; BBIYUCIATH COOTHOIICHHS MEXK Y MJIOMIAAsIMHU TOBEPXHOCTEN, 00bEMaMu
M0T0OHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh MOHITUSIMH: CUMMETPHS B TPOCTPAHCTBE; IIEHTP, OCh U MIIOCKOCTh CHMMET-
pHH; TICHTP, OCh U TUIOCKOCTh CHUMMETPHH (DUTYPHI.

W3Brekatb, mpeoOpa3oBeIBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO O MPOCTPAHCTBEHHBIX
TeOMETPHUSCKHUX (UTYpPAX, MPEJCTABICHHYIO HAa YepTekaxX U PUCYHKaX.

[TpuMeHsTh TeoOMeTpUuUYecKre QaKThl AJIs PEUICHHUS] CTEPEOMETPUUYECKUX 3a]1ad, Tpernoa-
TaroIMX HECKOJIBKO IIaroB PEICHHs, €CITH YCIIOBUS IPUMEHEHUS 3aJIaHbl B IBHOH (opMe.

[TpuMeHsTh mpoCTeHIue IporpaMMHBIEC CPEICTBA U DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CH-
CTEMBI TIPH PEIICHUN CTEPEOMETPUICCKIX 3a]1ad.

[TpuBOIUTE IPUMEPHI MATEMATHIECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KHU3HU, PACIIO3HA-
BaTh NPOSBIICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[TpuMeHsTh ONTy4eHHBIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBAThH PEATbHBIE CUTYAIlUU U TIPU-
MEHSTh N3YYCHHBIC TTOHITHS B MIPOIIECCE TTOMCKA PEIICHUS MaTeMaTHICCKH CPOPMYITUPOBAHHOM
POOJIEMBI, MOJISTUPOBATH PEANTbHBIE CUTYAIH Ha S3bIKE TEOMETPUH, HCCIIEA0BAThH MTOCTPOSCHHBIE



MOJIEJIM C UCMOJb30BaHUEM I€OMETPUUYECKUX MOHSATUNA U TeopeM, ammapaTta aareOpbl; peuarhb
MpaKTUYECKHE 3a7a41, CBSI3aHHbIE C HAXOXICHUEM T€OMETPUUYECKUX BETUUHH.

11 KJIACC

OnepupoBaTh NOHATUSME: LIIMHAPUIECKAS IIOBEPXHOCTH, 00Pa3yIOIINe [HINHAPHIECKOM
HOBEPXHOCTH; LIMJIMH]IP; KOHUUYECKas IOBEPXHOCTb, 00pa3yrolne KOHHYECKOH TOBEPXHOCTH, KO-
HYC; cepruueckasi IOBEPXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHIADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLICHHUS.

KnaccugunupoBars B3auMHOE pacnookeHue ceppl U MIOCKOCTH.

OnepupoBaTh NOHATHSIMH: IIIAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA; II1a-
POBOI €J10H, OCHOBaHHME LIAPOBOT'O CJI0s, BBICOTA IIAPOBOIO CJIOS; IIAPOBOU CEKTOP.

Boraucnare 00bEMBI M TUIONIAIM TIOBEPXHOCTEH TEJ BPAILICHHSI, TCOMETPUIECKHUX T C IPHU-
MEHEHueM (popmyi.

OnepupoBaTh MOHATHAMHU: MHOTOTPAaHHHMK, BIIMCAHHBIH B cdepy W OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAsi B MHOTOTPAaHHUK WJIM TEJIO BpPaIEHUS.

BbIUuciaTe COOTHOIIEHUS] MEXKTY IIJIOMIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N300paxkaTh n3ydaemble GUIypbl OT PyKH U C IPUMEHEHHUEM NPOCTHIX YEPTEKHBIX HHCTPY-
MEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTBIX OO0BEMHBIX (DUTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

W3BnekaTb, MHTEPIPETUPOBATh U MPE0OpPa30BbIBATh MH(POPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUYeCcKuX (PUrypax, mpencTaBIeHHYIO Ha YePTEeKaxX U pUCYHKaX.

OnepupoBaTh OHITHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NEHCTBUS CTI0KEHUS BEKTOPOB, BBIMUTAHUS BEKTOPOB 1 YMHOXKEHHSI BEKTOPA HA
YHCII0, 00BACHATH, KAKUMU CBOMCTBAMM OHM 00J1aJat0T.

[IpuMeHATh paBUIIO NapauIeIICINAIIEA.

OnepupoBaTh MOHATUAMU: JEKapTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEK-
TOpa, PAaBEHCTBO BEKTOPOB, KOOPINHATHI BEKTOPA, YIOJ MEX]ly BEKTOpPaMH, CKaJIsIpHOE ITPOU3BeE-
JICHHE BEKTOPOB, KOJUTMHEAPHbIE U KOMITJIAHAPHBIE BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M IIPOM3BEACHHE BEKTOPA HA YMCIIO, YTOJ MEXIY BEKTOpaMH,
CKaJIIpHOE MPOU3BEIEHUE, PACKIIAIbIBATh BEKTOP 10 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM.

3a/aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TpuMeHsTH TeoMeTpruecKue (HaKThl AJIs peIIeHHs] CTEPEOMETPUYECKHX 3a/1ay, Mpearnoia-
TafoIIMX HECKOJBKO MIaroB PEIICHHS, €CITU YCIOBHUS NMPUMEHEHUS 3a/1aHbI B SIBHOK (opMe.

Pemate npocreiiine reomeTpudeckre 3a1a4l Ha MPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO
METOo/a.

Pemrate 3aaun Ha JJ0Ka3aTeabCTBO MAaTEMATHUYECKUX OTHOIIEHUH M HaXOXKIEHHE IeoMeT-
PUYECKUX BEITMYMH 110 00pa3iiaM WK arOPUTMaM, IPUMEHSISI N3BECTHBIE METOJIBI IIPH PEIICHUH
CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[TpuMeHsTH MpoCcTeiIue MpOorpaMMHBIE CPECTBA U AIEKTPOHHO-KOMMYHUKAITMOHHBIC CH-
CTEMBI [P PELLICHUH CTEPEOMETPUUECKUX 3a/1a4.

[TpuBOANTE IPUMEPHI MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJIE U )KU3HU, PACIIO3HA-
BaTh MPOSBJICHHE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpuMeHSTH TOTyYeHHBIC 3HAHKSI HA TTPAKTHKE: aHATTM3UPOBATh PeabHBIC CUTYAIIMH U TTPH-
MEHSTh U3y4YEeHHBIE MTOHATHUS B MPOLIECCE MOUCKA PELICHU MaTeMaTUu4eCcKu COPMYIUPOBAHHON
po0OIIeMBbI, MOJIEIMPOBATh PealibHbIE CUTYAI[MH Ha SI3bIKE TEOMETPUHU, UCCIIEI0BATh TIOCTPOCHHbBIE
MOJIEJIU C UCIOJIb30BAHUEM I'€OMETPUYECKUX IMOHATUH M TeopeM, almapaTta anreOpbl; perarhb
NPaKTUYECKHE 3a7]auM, CBSI3aHHBIC C HAX0XKICHHEM T€OMETPHUECKUX BEITHYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue paznena  |[KommdecTBo OcHoBHOE cofiepKaHue OcHOBHBIC BUJIBI JEATEITHHOCTH
(TemnI) Kypca 4acoB 00yJaroImmXxcs
BBeneHne B cTepeoMeTpHIo 10 OCHOBHBIE MIOHATHS CTEPEOMETPUH: AKTYaJIu3UPOBATH (PAKTHI U METObI

TOYKa, MpsiMasi, IIOCKOCTh, TPOCTPaH-
ctBO. [IpaBuna n3o0paxeHusiHa pu-
CYHKax: NU300paxeHHsI

IUIOCKOCTEH, MapasiebHbIX IPSIMbIX
(OTpe3KOB), CepeIMHbI OTPEe3Ka.
[TonaTus: nepecekarommecs
IUIOCKOCTH, TIEpeCceKaroIuecs npsmas
Y TJIOCKOCTb.

3HAKOMCTBO C MHOTOI'PAaHHUKAMU,
U300paKEHHE MHOTOTPAHHUKOB

Ha pUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexax. HauanbHble cBeneHus

0 KyOe 1 mupaMuie, uX pa3BEPTKU

u Mozenu. CedeHnss MHOTOTPaHHUKOB.
[TonsiTue 00 akCMOMAaTUYECKOM I10-
CTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HUX

IUIAHUMETPHH, PEJIEBAHTHBIE TEME.
Ionyuats npencraBieHus

0 MPOCTPAHCTBEHHBIX (UTYypax,
pa3bupath NpoCTENIINE MTpaBUIIa
U300paKEHUS 3TUX PUTYD.
N300paxkaTrh npsMyto U MIOCKOCTh
Ha PUCYHKE.

Pacno3HaBaTh MHOTOTPAaHHUKH,
nupamMuay, Kyo, Ha3pIBaTh UX
DJIEMEHTBI.

JenaaTh pUCYHOK Ky0a, TUPaMHUIbI,
HAXOJUTh OIUOKHA B HEBEPHBIX
H300paxKeHUsX.

3HAKOMUTBLCS C CCUCHUSIMU,

C METOJIOM CJIE/IOB; UCIIOIb30BATh
JUISl IOCTPOEHHMS CEUEHUSI METOL
CJIENIOB, KPATKO 3aIUCHIBATH II1aru
MOCTPOEHUS CEYECHHUSI.
Pacno3naBaTh BUJI cEUeHUS

10



Y OTHOIIICHUH, B KOTOPBIX CEUCHHUE JIe-
uT pedpa Kyba, HaXOIUTh IO bCe-
YEHUS.

Hcnoas3oBath nogodue npu
pelIeHnt 3a1a4 Ha TOCTPOCHHE
CEUCHU.

3HAKOMMTBHCS C AKCHOMAaTUYECKUM
MIOCTPOECHUEM CTEPEOMETPUH,

C aKCUOMaMU CTEPEOMETPUU

U CJIEACTBUSMU U3 HUX.
NanocTpupoBaTh akCHOMBI
pUCYHKaMU U MPUMEPaMHu

U3 OKpYKaroIe 00CTaHOBKHU

[IpsiMbI€ ¥ TIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuteTIbHOCTB MPSAMBIX
U IIJIOCKOCTEN

12

B3anmHoe pacnosioxkeHne npsmbIx
B IIPOCTPAHCTBE: NIEPECEKAIOIINECH,
napaJijIeNIbHbIE U CKPEIMBAOIINECS
psIMBIE.

[TapauiennbHOCTB MPSAMBIX
Y TUIOCKOCTEM B MPOCTPAHCTBE:

napaiyieIbHbIC NPSIMbIC
B IIPOCTPAHCTBE; MapajjIeIbHOCTh
TPEX NPSAMBIX; NMTAPAUIETBHOCTD
MIPSIMOU U THTIOCKOCTH. Y TJIbI

C COHAIIPABJIEHHBIMU CTOPOHAMU; YT OJI
MEXAY MPSAMBIMU B TPOCTPAHCTBE.

AKTYaJIu3upPoOBaTh (PaKThl U METOABI
IIJIJAHUMETPHUH, PEIICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTHM.

IlepeuncysiTb BO3MOXKHBIE CIIOCOOBI
PaCIIOIOKEHUS ABYX MPSIMBIX

B IIPOCTPAHCTBE, UILTFOCTPUPOBAThH UX
Ha [IpUMepax.

JdaBarb onpenenenue
CKPEIIMBAIOIINXCA MPSIMBIX,

dbopMyIMpOBaTh MPU3HAK
CKPEITUBAIOIINUXCS TIPSIMBIX
Y TIPUMEHSTH €T0 MPHU PEIICHUN

11



[TapannenbHOCTh MIIOCKOCTEN: Ma-
pajuieNIbHbIE IIOCKOCTH; CBOMCTBA
napaJuleIbHbIX MNIOCKOCTEN.
[Ipocreiimme mpoCcTpaHCTBEHHBIE (PU-
r'ypbl Ha IJIOCKOCTH: TETPa’ip, KyO,
napasuleJenuIne l; HOCTPOCHUE cede-
1302071

3a1ad4.
Pacno3naBaTh pu3My, Ha3bIBaTh €€

JJIEMEHTBL.

CrpouTh ceueHus: IpU3Mbl

Ha TOTOBBIX YEPTEKAX.
IlepeyncysiTb BO3MOXKHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS TIPAMOU
Y IIJIOCKOCTHU B IIPOCTPAHCTBE, PHU-
BOJUTH COOTBETCTBYIOLIUE IPUMEPHI
U3 peaJbHOM KU3HHU.

JdaBatb onpeaenenue
NapajuIeIbBHOCTH IIPSAMOU

Y TIJIOCKOCTH.

DopMyJTHPOBATH NPU3HAK

NapajuIeIbHOCTH NMPSMOU
Y TUIOCKOCTH, YTBEPKACHHUE O MTPAMOU

NIEPECEUYEHNUS IBYX IJIOCKOCTEN, MPO-
XOJSIIMX Yepes3 MapajuiesIibHbIE TIpsi-
MBIE.

Pematb npakTuyeckue 3a1adn

Ha IOCTPOCHUE CEYCHUN MHO-
TOTPaHHHUKA.

OO0BSICHATH Clly4au B3AUMHOTO
PACIIOJIOAKEHUS TIIIOCKOCTEM.

JaBathb onpeaejeHue rnapaieIbHbIX
IJIOCKOCTEN; PUBOJUTH IPUMEPHI

12



U3 PEaJIbHOM KU3HU U OKPYXKAIOIIEH
00CTaHOBKH, MILTIOCTPUPYIOIIHE Ta-
paJUIeNIbHOCTD TIOCKOCTEM.
Hcnonb30BaTh NpU3HAK Mapalieiib-
HOCTH JIBYX IUIOCKOCTEN, CBOMCTBA
napajuieNIbHbIX MNIOCKOCTEUIIPH pe-
HIEHHWH 33/1a4 Ha TocTpoeHne. O0b-
SICHSITh, UTO HA3bIBAETCA Mapaslieib-
HBIM [MPOECKTUPOBAHUEM

Y KaK BBIIIOJIHSIETCS IPOCKTUPOBAHUE
¢buryp Ha MmIOCKOCTb.

N300paxkaTh B napajyieIbHON
IIPOEKIMHU PA3IUYHbIE TEOMET-
pudeckue GUrypsl.

MopaeanpoBarb peajibHbIE CUTYaIlUN
Ha SI3bIKE TEOMETPUH, UCCIIEOBATh
MOCTPOEHHBIE MOJAEIHN

C UCITOJIb30BAHUEM F€OMETPUUECKHUX
TTOHSTUH.

Hcnoab30BaTh IIpy pEICHUH 3a]1a4
Ha IIOCTPOCHUE CEUCHUH MOHSITUE
napauieIbHOCTH, PU3HAKU

Y CBOMCTBA MapalIeIbHbIX MPSAMbBIX
Ha IUIOCKOCTHU

13



[TepneHAKYJISIPHOCTD NPSIMBIX
U TUIOCKOCTEN

12

[leprieHIMKYISIPHOCTH NPSIMOM

Y TUIOCKOCTH: NIEPIEHANKYIISPHBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
napaJjIeNIbHbIC U IEPIEHANKYIISIPHbBIE
K IUNIOCKOCTH, IPU3HAK
NEPIEHANKYJIIPHOCTH MPSIMOMI

U IIJIOCKOCTH, TeOpeMa O MPSIMOi
MIEPIICHIUKYJISIPHOW IU10cKOCTH 1lep-
IICHUKYJIAp U HAKJIOHHBIE: PACCTOS-
HUE OT TOYKH J0 IIJIOCKOCTH, PacCTO-
STHUE OT IIPSAMOM J0 IIIOCKOCTH

AKTYaJTu3uPoOBaATh (PaKThI U METOBI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJANUTH AHAJIOTHM.

OO0BSICHATDH, KAKOU yroJl Ha3bIBACTCS
YTIJIOM MEK]ly IEPECEKAIOIUMUCS
IPSIMBIMU, CKPEIIUBAIOIIIUMUCS
IpPSAMBIMHA B ipocTpaHcTBe. [la-

BaTh OIpeJeJIeHNe IIepIICH IH-
KYJSIDHBIX TMPSAMBIX U IPSIMOM,
NEPIEHINKYJIIPHOUK TIIIOCKO-

CTH.

Haxoauthb yriibl MEXIY
CKPEIIHUBAIOIIUMUCS TTPSIMBIMU B KyOe
Y IUPAMUJIE.

IIpuBoauTH NpUMeEPHI U3 PEATHHOMN
KHU3HU U OKpY’Karoled o0CTaHOBKH,
WUTFOCTPUPYIOLINE
NEPIEHIUKYISIPHOCTD MPSMBIX

B IIPOCTPAHCTBE

Y IEPIICHANKYJIIPHOCTD IPSIMOM

K IUIOCKOCTH.

DopMyJIMPOBATH IPU3HAK IIEP-
NEHJIUKYJISAPHOCTH MPSMOU U
IJIOCKOCTH, TPUMEHSTH €TI0 Ha
MIPAKTUKE: OOBSICHATH
NepHeHIMKYJIIPHOCTh pedpa Kyoa

Y AMAroHaJId €ro rpaHu, KOTopas ero
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HE COAEPIKUT, HAXOAUTH JUIMHY JTHa-
rOHaJIM Ky0a. BEIYUCIATH BBICOTY
IIPAaBWJIBHOW TPEYTOJIbHOU

Y IPABUJILHOM YETBIPEXYTOJIBHOU
nupamMuj 1o JJimHaM peodep.

Pemiathb 3a1a4un Ha BBIYKMCIICHUS,
CBSI3aHHBIE C IEPIIEHANKYIISIPHOCTHIO
PSAMOM U IUTOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PEIICHUU
IUTAHUMETPUYECKHX (DaKTOB

Y METOIOB.

OO0BACHATH, YTO HA3BIBAIOT MEP-
NEHANKYJIIPOM Y HAKJIOHHOM U3
TOYKH K IUIOCKOCTH; IIPOEKINEN
HAKJIOHHOU Ha ITOCKOCTh. OOBSICHATD,
YTO HA3bIBAECTCS PACCTOSTHUEM

OT TOYKH 10 IUIOCKOCTH; MEXKY Iapas-
JIEJIBHBIMU IUIOCKOCTAMM; MEXKIYTIPS-
MOU U MMapaAJUICIIBHOM €1

IUIOCKOCTBIO; MEXTY
cKpemuBarommmucs npssmsivu. Haxo-
AUTh OTU PACCTOSIHUA B MPOCTHIXCITY-
yasix B Ky0Oe, mupamuie, mpu3Me.
MopeaupoBaTh peajbHbIE CUTYallUU
Ha S3BIKE T€OMETPUH, UCCIEN0BATh
IIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BAHUEM T€OMETPUUECKUX
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MTOHSTHUH.

Hcnoab3oBaTh Npy pelIeHUN 3a1a4
Ha [IOCTPOEHUE ceueHur Teopemy I1un-
(aropa, cBoicTBa IPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB

YTl MEXIY IIPSMBIMH U
IIJIOCKOCTAMU

10

VYTIIbl B IPOCTPAHCTBE: YOI MEXAY
IIPSIMOM U IUIOCKOCTBIO; IBYIPaHHBIN
YTOJI, JUHENHBIN YIOJI IByTPAaHHOTO
yTJIa.

IleprieHIMKYISAPHOCTD TUIOCKOCTEN:
MIPU3HAK NEPIEHANKYJIIPHOCTU ABYX
nockocTer. Teopema o Tpéx
NepHEHIUKYJIIpax

AKTYaJIu3upoBaThb (HakThl U METO]IbI
MJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

JlaBaTh onpeaesieHle yriia Mex1y
IPsIMOM U TIOCKOCTHIO, (HOPMYITUPO-
BaTh TEOPEMY O TPEX MEPICHANKYIIS-
pax u o0paTHYIO K HEM.

Haxoaursb yroy Mexay npsMou

Y TUIOCKOCTBIO B MHOTOTPaHHUKE,
pPacCTOSHUE OT TOYKH 0 MPSIMOM

Ha MJIOCKOCTH, UCTIONb3YS TEOPEMY

0 TpE€x nepneHAuKyisipax. I[IpoBoauts
Ha YepTeke NEPHEHIUKYISP: U3 TOUKU
Ha IPSMYIO; U3 TOUYKHU Ha MJIOCKOCTb.
JaBaTh onpeneneHue AByrpaHHOro
yria v ero 3JieMeHTOB. OOBSCHATH
PaBEHCTBO BCEX JIMHEUHBIX YTIIOB
JIBYTPAHHOTO yTJIa.

Haxoauth Ha yeprexe ABYTPaHHBIN
yTOJ TIpu pedpe mupamMuibl, IPU3MBI,
napajuiesienunesa.

16



JaBatb onpenesieHue yria MexIy
IUIOCKOCTSIMH.

JdaBaTh onpeaesneHue

U GopMyJIMpPOBATH NPU3HAK
B3aMMHO TEPIEHIUKYJISIPHBIX
IJIOCKOCTEH.

Haxoaurtsb yriibl MEXAY IJIOCKOCTIMU
B Ky0Oe U nmupamuze.

Hcnonb30BaTh Npu penieHny 3a1a4u
OCHOBHBIE TEOPEMBI U METO/bI IJ1a-
HUMETPHHU.

MoaeaupoBaTh pealIbHbIE CUTYallUN
Ha SI3bIKE TEOMETPUH, UCCIIeA0BATH
MOCTPOCHHBIE MOJICIN

C UCTIOJIb30BAHUEM I'€OMETPUUECKUX
TTOHSITHM.

HNcnoab30BaTh 1py peIICHUM 3a1a4
Ha MOCTPOCHUE CEUEHUN COOTHOIIIE-
HUS B IPSIMOYTOJILHOM TPEYTOJIb-
HHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTHI MHOTOTPAHHUKA,

BBITTYKJIbIE U HEBBITYKJIbIE MHOTO-
T'PaHHUKY; Pa3BEPTKA MHOTOTPaH-
HUKA.

[Ipusma: Nn-yroyibHas mpu3ma; rpaHu

AKTYaJu3upoBaTh (HaKThl U METOIbI
MJIAHUMETPUH, PEJIEBAHTHBIC TEME,
NMPOBOAUTH AHAJIOTUM.

JlaBaTh onpe/esieHre TIapasuiesieny-
neaa, pacnmo3HaBaTh €roBUIbI U U3Y-
JaTh CBOMCTBA.
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Y OCHOBAHUS MPU3MBI; IpSMast

Y HaKJIOHHAsI TPU3MBIL; OOKOBast

U TOJIHAsI IOBEPXHOCTH MIPU3MBI.
[Tapannenenunen, MpAMOYTOJIbHBIN
napauieNienuIne/l U €ro CBOMCTBA.
[Mupamuna: N-yroapHasi mupamMuaa,
IpaHu U OCHOBAHME MUPAMMU/IBI;
OOKOBasi M MOJHAs OBEPXHOCTh
NUPaMU/IbL; TPABUIIbHAS U yCEUEHHAs
nupaMua.

DneMeHThI NPU3Mbl U TUPAMUBIL.
[IpaBuibHBIE MHOTOTPAHHUKH:
MOHSATHE TIPABHIILHOTO
MHOTOTpaHHMKA; MpaBUJIbHAs MPU3Ma
U MIpaBWJIbHASI TUPAMU/JIA; IPABUIIbHAS
TpeyroibHasi MUpaMuaa

U TIpaBWIbHBIN TeTpadip; KyO. [Ipen-
CTaBJICHHE O MPaBUJIHHBIX MHOTOTPaH-
HUKaX: OKTa’ap, JOJeKa’Apy NKOca-
3p.

CummMmeTpus B IpOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIHFHO TOUKH,
OpSIMOM, TJIOCKOCTU. DJIEMEHTHI
CUMMETpPHUHU B TUPAMUJIAX,
napasuieJenune1ax, MpaBUIbHbBIX
MHOTOTpaHHHKaX.

JdaBathb onpeaencHne nupaMuibl,
Pacno3HaBaTh BUIbI TUPAMU/L,
¢opmyImpoBaTh CBOICTBa pEOED,
TpaHEy U BBICOTHI MPABUILHOW TTH-
paMHIbL.

Haxoaurn ruiomagb MOJIHOU

1 OOKOBOM NOBEPXHOCTH MUPAMU/IBI.

JdaBaThb onpeaesieHne yCEUEHHOU
UpaMUIbl, HA3bIBaTh €€ JIEMEHTHI.
DopMyIMPOBATh TEOPEMY

0 IJIOL[aA1 OOKOBOM MOBEPXHOCTH
IIPAaBWJIBHOW YCEYEHHON MTUPAMUIBI.
PemaTp 3a1a4u Ha BEIYHMCIICHUE,
CBSA3aHHBIE C MIMPAMUJAMU, a TAKKE
3a/1a4v Ha OCTPOCHUE CEYEHUN.
JaBatb onpeaejaeHue IpusMsl,
pacno3HaBaTh BUbI IPU3M,
U300pakaTh MIPU3MbI HA YEPTEKE.
HaxoauTh mjomans IoJIHON HIIH
OOKOBOI MMOBEPXHOCTH MTPU3MBI.
HN3y4yars cooTHOIIEHUS Dilnepa
JUTsl yncia pédep, rpaHei U BepIIvH
MHOTOI'PaHHHKA.

N3y4ars BUABI IPABUIBHBIX
MHOTOI'PaHHHUKOB, UX Ha3BaHUs

Y KOJIMYECTBO IPAHEN.
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BrrunciieHne 351eMEHTOB MHOTOTPaH-
HUKOB: p&Opa, AuaroHamu, yrisl. [110-
11a,1b OOKOBOM MOBEPXHOCTUU MOJIHON
MMOBEPXHOCTH MPSAMOU ITPU3MBI, ILTO-
11a1b OCHOBAHUM, TEOpeMao OOKOBOM
IIOBEPXHOCTH IIPAMOU npu3Msbl. [Li1o-
b OOKOBOM MOBEPXHOCTH U MO-
BEPXHOCTH MPaBUILHON MUPaAMU/IBI,
TeopeMa

0 TUIOIIA I OOKOBOM MOBEPXHOCTH
YCEUEHHOM MUPaAMU I

HN3yyarb CUMMETPUIO
MHOTOTPaHHUKOB.

OO0bsICHATH, KaKHe TOYKH Ha3bIBa-
I0TCSI CHMMETPUYHBIMH OTHOCUTEIIBHO
JTAHHOM TOYKH, MPSAMOMNWIIN TIOCKO-
CTH, YTO HA3bIBAIOT LICHTPOM, OCHIO
WJIU TJIOCKOCTBIO CUMMETPUH (PUTYPHI.
IIpuBoaAUTHL PUMEPBI CUMMETPUY-
HBIX (DUTYDP B ApXUTEKTYpE, TEXHUKE,
MPUPOJE.

MoaeanpoBaTh peaIbHbIE CUTyalluN
Ha SI3bIKE TEOMETPUH, UCCIIEIOBATH
MIOCTPOEHHBIE MOJIEITN

C UCTI0JIb30BAHUEM I'€OMETPUUECKUX
ITOHSTHH, UCIIOJIL30BATh IT0JI00HE
MHOTOTPaHHUKOB

OO6BbEMBI MHOTOTPAHHUKOB

IToastre 00 00BéEMe. O0OBEM
TUPaMHUIBI, TTPU3MBI

AKTYaJu3upoBaTh (HakThl U METOIbI
MIJIAHUMETPUH, PEIICBAHTHBIC TEME.
OO0BICHATD, KAK U3MEPSIOTCS
00BEMBI TEJ1, MPOBOJISI AHATIOTHIO

C U3MEPEHUEM IIJIOLIAJIEN
MHOT'OYTOJIbHUKOB. @OpPMYJIUPOBATH
OCHOBHBIE CBOMCTBa 00BEMOB.
HN3yuyarh, BBIBOAUTH GOPMY.JIbI
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00BbEMa MPSAMOYTOJIBHOTO
napasuielieuneaa, Ipu3Mbl

U TIUPaAMU/IBI.

Boryucasitb 00bEM MPU3MBI

Y TIMPaMHU/JIBI TIO UX 2JIEMEHTAM.

IIpuMeHATH 00BEM JIJIs PEIICHUS
CTEPEOMETPUYECKUX 3a]1a4 U

JUISL HAXOXKICHHS TEOMETPUUECKUX
BEJIMYMH.

MopaeaupoBaTh peaJIbHbIE CUTYallUU
Ha SI3bIKE TEOMETPUH, HCCIAEeA0BATH
MIOCTPOEHHBIE MOJAEIHN

C UCITOJIb30BAHUEM F€OMETPUUECKUX
MTOHSATHMN

[ToBTOpEHME: ceueHus,
PACCTOSTHUS U YTJIbI

[TocTpoenue ceuenuii

B MHOTOTPaHHUKE.

Brruncnenue paccTosHUM: MEXIY
JIBYMSI TOYKaMH, OT TOYKH JI0 MPSIMOH,
OT TOYKH JI0 TFIOCKOCTH; MEXKITY
CKPELIMBAIOIIMMUCS MPSIMBIMH.
Brruucnenue yrinos: Mmexay
CKPENIMBAIOIIMMUCS PSIMBIMH,

MEKY MPSIMOM U TIOCKOCTBIO,
JBYTPAaHHBIX YTJIOB, YIJIOB MEXKIY
IIJIOCKOCTSIMH

CTpouthb ceueHuE MHOTOIPAaHHUKA
METOZOM CJIEOB.

JlaBaThb onpeaejieHue pacCTOSHUSA
MexAy GUrypamu.

Haxoaurthb paccTossHue MEXay
I1apajuIeIbHBIMU IJIOCKOCTSMM,
MEXK Iy IIJIOCKOCTHIO U MapaJIEIbHON
el NPSIMOM, MEXIY
CKPEILHUBAOIIUMUCS MTPSIMBIMH.
CTpouTthb TUHENHBIN yTOJ ABY-
IPAaHHOTO yTJla HA YEPTEKE

20



MHOI'OI'paHHUKA U HAXOAUTD €TI0
BCIIMYUHY.

Haxo;me YIJIbI MCKAY IINIOCKOCTAMU
B MHOI'OI'paHHHUKax

OBILEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

68
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11 KJIACC

METp; TIOMIAa/b IOBEPXHOCTU CPEpHI.

B3auMHoe pacniosnoxxenue chepsl u
MJIOCKOCTH; KacaTellbHas MII0CKOCTh
K cepe; Tiomaab chepsl.
N3o6paxenue chepsl, mapa

Ha TUIOCKOCTH.

Ceuenus mapa

HanmenoBanue paznena  [KonnuectBo OcHOBHOE coAepKaHUE OCHOBHBIE BU/IBI IEATEIIBHOCTH
(Temnl) Kypca 4acoB 00yyJaroImuxcs
Tena BpameHus 12 Cdepa u map: ueHtp, paauyc, nua- AKTYaJau3upoBaTh (PakThl U METOIbI

IJIJAHUMETPHH, PEIIEBAHTHBIE TEME,
NMPOBOANTH AHAJIIOTHUU.

JlaBaThb onpeaenenus chepsl U 1mapa,
WX LEHTpPa, panyca, JuaMeTpa.
Omnpeneasitb chepy Kak purypy
BpAILEHUS OKPY>KHOCTH.
HcciienoBath B3auMHOE
pacnosoxeHue chepsl ¥ MIOCKOCTH,
JIBYX c(ep, HITIOCTPHPOBATH 3TO

Ha yepTekax U pUCYHKax.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM IMIIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KacaTeJIbHOU
IIJIOCKOCTH.

3HAKOMUTBCH C T€0JE3NYECKUMHU
JUHUSIMU Ha cepe
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Hunuuapuyeckast IOBEPXHOCTb, 00-
pasyronme HUIMHIPUIECKON MO-
BEPXHOCTHU, OCh LIMJIMHIPUYECKOM
noBepxHOCTH. LlunnHap: ocHOBaHUS
1 OOKOBAast TOBEPXHOCTH, 00pa3yro-
1iasi ¥ 0Ch; IUIOMIA/Ib

OOKOBOM U TIOJIHOM MOBEPXHOCTH.
N3o0pakenue numuHapa

Ha IIJIOCKOCTH. PaSBépTKa mUuJInHApA.

Ceuenust nunuHApPa (MIOCKOCTBIO,
napajuieIbHOW WIIH
NEPHEHAUKYIIPHON OCH IIMIHH]IPA)

OO0bsICHATD, UTO HA3LIBAIOT LIUJIMH-
JIpOM, Ha3bIBaTh €ro 31eMeHThl. U3y-
4aTh, 00bACHATH, KaK MOJTYyYUTHIU-
JUHJP OYTEM BpallCHUS
MPAMOYTOJIbHUKA.

BbIBOAUTH, HCTIOJIB30BATH (HOPMYITBI
JUTSL BBIYMCITICHUS TUIOMA OOKOBOM
MMOBEPXHOCTH HWJIMHAPA.

HN3y4yars, pacno3HaBaThb pa3BEPTKY
HWINHAPA.

MN300paxkaTh HUIMHAP U €0 CEUCHUS
TTOCKOCTBIO, TPOXOJIAIIEH YEPE3 €TO
OCb, NMAPAIIICIIBHON WU
MIEPIIEHINKYJIIPHON OCH.

Haxoauthb miiomaam 3TUX CCUSHUH.
MopaeaupoBarhb pealIbHbIE CUTYallUN
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
ITOCTPOCHHBIE MOJEIN

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
MTOHSATHMN

Konunueckast HOBEpXHOCTB,
oOpa3yromire KOHUYeCKOn
IIOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOU ITOBEPXHOCTH.
Konyc: ocHOBaHME U BepIIMHA,
oOpa3ymo1as 1 och; IJI0AAb

OO0BACHATH, KAKOE TEJI0 HA3LIBAIOT
KPYT'OBBIM KOHYCOM, Ha3bIBaTh €r0
DJIEMEHTHI.

N3y4arh, 00bICHATD, KaK INOJYYUTh
KOHYC IIyTEM BpalCHUs
IIPSAMOYTOJIBHOI'O TPEYTOJIbHUKA.
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OOKOBOM M MOJTHOM MOBEPXHOCTH.
VYceu€HHblil KOHYC: 00pa3yrolme
¥ BBICOTA; OCHOBAaHHs U OOKOBas

MTOBEPXHOCTb.

I/I306pa}KCHI/IC KOHYCa Ha IINIOCKOCTH.

Pa3BépTka KoHycCa.

Ceuenust KoHyca (IJI0OCKOCTHIO,
MapaJJIEIbHON OCHOBAHUIO,

Y TJTOCKOCTBIO, MPOXOIAIIEH
yepe3 BEPILINHY)

N300pakaTh KOHYC U €r0 CEUCHUS
ITOCKOCTBIO, MPOXOAIIEN Yepe3 OCh,
Y TUIOCKOCTBIO, IEPIICHANKYIISIPHOU
K OCH.

HN3yuartsb, pacno3HaBaThb pa3BEPTKY
KOHYca.

BoIBoaAMTH, MCNI0JIB30BATH (DOPMYIIBI
JUTSL BBIYMCITICHUS TUIOMA OOKOBOM
MMOBEPXHOCTH KOHYCA.

Haxoauth ruionaay ce4eHuu, mpo-
XOASALIMX YEPE3 BEPILIMHY KOHYCAUIU
MEPIIEHAUKYIISIPHBIX €70 OCH.
OO0BACHATH, KAKOE TEJIO Ha3BIBACTCS
YCEUYEHHBIM KOHYCOM.

HN3y4yarhb, 00BbICHATH, KaK €T0
MOJIYYUTh ITyTEM BpaILLICHUS
MPSAAMOYTOJIBHOW TPAICLHH.
BbiBOAUTH, NPUMEHATH POpMYITY
JUUISL BBIYMCIICHUS TUTOIA M OOKOBOM
MMOBEPXHOCTH YCEUYEHHOTO KOHYCa

KomMOunarus ten BpamieHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMHMCaHHBIN 0KOJI0 cepsl; cdepa,
BIIMCAHHAS] B MHOTOTPAHHUK HJIN

B TEJIO BpaIICHUS

AKTYyaJau3upoBaTh (HaKThl U METO/IbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
[IPOBOJIUTH AHAJIOTUU.

Pemates crepeoMeTpudeckue 3aaauu,
CBSI3aHHBIE C TEJIAMU BpallleHUs, 110-
CTPOCHUEM CEYECHUH TeJ BPALLICHUS,
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C KOMOMHAILIMSIMU TEJ BpallleHUs

Y MHOTOTPAHHUKOB Ha HAXOXJICHHUE
r€OMETPUYECKUX BEIIUUUH.
Hcnoan3oBaTh Mpu pelieHnn CcTe-
PEOMETPUYECKUX 3aa4 TUIAaHUMETPH-
geckre (DaKThl 1 METOIbI3a/1aul Ha
BBIYUCJICHUE

U JI0Ka3aTeIbCTRO.

MoaeaupoBarh peallbHbIE CUTyallN
Ha A3bIKE TEOMETPUU, HCCIAEA0BATH
MOCTPOCHHBIE MOJICIIU

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSTHMN

OO0OBEMBI TEN

[TorsTe 06 00bEMe. OCHOBHEIC
CBOICTBA 0OBEMOB TEII.

O0BEM nuIMHIpa, KOHYyCA.
O0bEM 1mapa u mIomaas chepsl

AKTYyaJau3upoBaTh (HaKkThl U METO/IbI
IJIAHUMETPUU, PEIIEBAHTHBIE TEME,
[IPOBOJUTH AHAJIOTUU.

BbIBOAMTH, HCI0JIB30BATH (OPMYJIBI
00BEMOB: MTPU3MBI, IIWIMH]IPA, TUPA-
MH/JIbI, KOHYCA; YCEUYEHHON MUPAMUIbI
Y YCEUYEHHOI'0 KOHYCa.

Pemiatb cTepeomeTprudecKue 3a1a4u,
CBSI3aHHBIE C BHIYMCICHHEM 00BEMOB.
D®opMyJTHPOBATH ONIPEACIICHUE
11apOBOr'0 CErMEHTa, IIapoOBOIO CJIOA,
11apOBOr'0 CEKTOpA.
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IpumeHnsTh HoOpMyIIBI
JUIs1 HAXOXKACHUSI 00bEMOB IIIAPOBOTO
CErMEHTa, IIapOBOro CEKTopa

[Tono6HBIE TEa B IPOCTPAHCTRE.
CoOTHOIIECHUS MEXKTY TIIOIIAISIMHU

MOBEPXHOCTEH, 00BEMaMH IMOIOOHBIX
TeJ

Pematsb cTepeomMeTprUueCcKUe 3a1a49H,
CBSI3aHHbBIEC C 00BEMOM 11apa

u motaasio cepsl. Moaeaupo-
BaTh PEAJIbHBIC CUTYAIIMNHA A3bIKE
r€OMETPHUH, UCCIIEA0BAThH MTOCTPOCH-
HBIE MOJIEJIH

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
TIOHSITHH.

AKTYaJaIu3upoBaTh (PakThl U METOIbI
IJIJAHUMETPHH, PEIIEBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

Pemarb cTtepeomeTpuyecKue 3aauu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00BEMOB
Y TIOBEPXHOCTEH MOIOOHBIX TEI

B IIPOCTPAHCTRBE.

MoaeaupoBarhb pealIbHbIE CUTyalluH
Ha A3bIKE€ TEOMETPUU, UCCIEA0BATh
MOCTPOCHHBIE MOJIECIIN

C UCTIOJIb30BAHUEM IeOMETPUUYECKUX
MTOHSATHMN

BekTopbl ¥ KOOpAWHATEI
B IIPOCTPAHCTBE

10

Bekrop Ha miockoctu
U B ipocTpaHcTee. ClioxeHnue
Y BBIYUTAHUE BEKTOPOB. Y MHOKCHUE

AKTYaJau3upoBaTh (PakThl U METObI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.
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BEKTOpA Ha yucio. Paznoxenue
BEKTOPA M0 TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpaBuino napamuienenu-
neja.

Pemenne 3a1a4, CBsI3aHHBIX

C IIPUMEHEHUEM MIPABUII ICUCTBUI

C BEKTOpPaMH.

[IpsiMoyroJibHAs cucTeMa KOOpAUHAT
B ImpocTpancTBe. KoopauHatel
BeKkTopa. [Ipocreiimme 3amaun

B KOOPAMHATAX. YTOJI MEXIY
BeKkTOopamMu. CKaJsipHOE IIpo-
U3BEJICHNE BEKTOPOB.

BrrunciieHne yrioB Mexay OpsiMbIMU
Y TIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO
IIPU PELICHUHU N'€OMETPUYECKUX 3a/1a4

OnepupoBaTb NOHSITHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJaUPOBATH MPABUJIIO Ta-
pajienenuneia mpu CIOKeHU!
BEKTOPOB.

CriaapiBaTh, BLIYUTATH BEKTOPHI,
YMHOKaTh BEKTOp Ha yuciio. U3y-
4aTh OCHOBHBIC CBOMCTBA ATUX
OTIEepaIv.

JdaBaTh onpeneacHue npaMoyTroJIbHOU
CHUCTEMBI KOOPAWHAT B TPOCTPAHCTRBE.
Bbipa3uTh KOOpAMHATHI BEKTOPA Ye-
P€3 KOOPIMHATHI €TI0 KOHIIOB.
BbiBOAUTD, HCIIOJIB30BATH (POPMYJTY
JUTMHBI BEKTOPA W PACCTOSIHUS MEXKITY
TOYKaMHU.

Boipakarh cKansipHOE TPOU3BEICHUE
BEKTOPOB U€PE3 UX KOOPAUHATHI, BbI-
YUCIIATH YTOJ MEXIY JBYMSI
BEKTOPaMH, ABYMsI IIPSIMBIMH.
Haxoauthb yros Mexay npsmoun

Y TIOCKOCTBIO, YTOJI MEKIY ABYMS
IUIOCKOCTSIMU aHATUTHUYCCKUMU
METOJaMH.

BoeiBOAUTH, HCIIOJIB30BATH (POPMYJTY
PacCTOSIHUS OT TOYKH J0 IIOCKOCTH
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[loBTOpEeHue, 06001ICHNE 7 OcHoBHbIe PUrypsl, hakThl, TeOpeMbl | Pemarths mpocreiimme 3agaun
U CHUCTEMaTH3alusl 3HAaHU Kypca IUTaHUMETPHUH. 3aa4u TUIaHuU- Ha HaXOKJCHHUE JIMH U yTJIOB
METPUU U METOJIbI UX B F€OMETPUYECKUX (QUTypaXx,
pelieHusl. npuMeHaTh Teopemy [udaropa, Teo-
OcHoBHBIE QUTYPEL, (haKTBL, TEOPEMBI | peMbl CHHYCOB U KocuHycoB. Haxo-
Kypca CTepeOMETpHU. 3aa4i CTEPEO- | AUTh IUIONIAAb MHOTOYTOJILHUKA,
METPUU U METObI UX PELICHUS Kpyra.
Pacno3naBath 1o100HbIE GUTYPHI,
HaXOJUTh OTHOIICHUS JIJTHH
Y IUIOILAIEH.
Hcnonwb3oBath 1pu penieHun
CTEPEOMETPUYECKHUX 3a7a4 (HaKThI
U METObI IUIAHUMETPUU
OBILIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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