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HOSICHUTEJIBHASI 3BAIINCKA

Pabowast mporpamma yueGHoro kypca «I'eomeTpusi» 6a30Boro YPOBHS 17151
obyuatommxcs 10 —11 kmaccoB paspaGoTaHa Ha OCHOBeE DenepaibHOTO
FoCyIapCTBEHHOr0 00pa30BaTENBHOIO CTAaHapTa CPEAHErO OOINEro 06pasoBaHus,
C  Yy4€TOM  COBPEMEHHBIX MHPOBEIX TpeOOBAHMH, IPENBSBIAEMBIX K
MaTeMaTH4eCKOMY 00pa3soBaHMIO, X TPAAUIMEA POCCHHCKOTO o0pazoBanwsl.
Peanuzarms nporpammMer obecriednBaeT oBafeHre KIIOUSBEIME KOMIIETEHITUSIMH,
COCTaBJIAIOIIMMA OCHOBY JJIsi CaMOpPasBUTHs M HENPEpPHIBHOTO 0OPAa30BaHWs,

IIEJIOCTHOCTE  OOIIEKyIBTYPHOTO, JMYHOCTHOTO W II03HABATEIHLHOTO pa3BUTHS
JHYHOCTU 00YyYarOIIHXCs.

HEJA U3YYEHUS YYEBHOI'O KYPCA

BaxHOCTE y4eGHOrOo Kypca IeOMEeTpHM Ha YpOBHE CpENHEro oOIIero
obpasoBanus 00yClIOBIE€HA MNPAKTHYECKOH 3HAYMMOCTBIO METaIIPEIMETHBIX |
IPEAMETHBIX PE3yNbTaTOB O0ydYEeHHs I'e€OMETPUM B HANPABICHHM JIMYHOCTHOIO
pasButua obywaromuxcs, GopmuposaHus (YHKIMOHATBHOW MATEMATHUECKOM
IPAMOTHOCTH, U3YyUEHH NPYTUX YUeOHBIX NUCIUIIIUH. Pa3BuTue y o6ydaromuxcs
NpaBHIBHBIX IPEICTABICHUN O CYIIHOCTH H TPOHCXOXKIEHHH IeOMETPHYECKHX
abcTpakimi, COOTHOIIEHHM peajbHOTO M HIEalBHOrO, XapakTepe OTpaKeHHS
MaTeMaTHYeCKOH HAyKOH SfBIEHWH H IPOLECCOB PpEANbHOTO MHpa, MecTe
TEOMETPUM B CUCTEME HAyK M PO MaTeMATHIECKOr0 MOJEIHPOBAHKS B HAYTHOM
TO3HAHMHU ¥ B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYUHOTO MAPOBO33PEHHUS
ydamuxes, a TakKe KadeCTB MBIIUICHHs, HEOOXOMWMBIX IS aanTalldyd B
COBPEMEHHOM O0IIIEeCTBeE.

I'eomeTpus ABnseTcs omHMM W3 GA30BBIX MPEIMETOB HA YPOBHE CpEIHErO
obuiero o6pa3oBaHMS, TaK KaK OGECIEUHBAET BO3MOKHOCTD U3YyUEHHs Kak
AUCLUIUIAH €CTECTBEHHO-HAYIHON HANPABIEHHOCTH, TAK ¥ TyMaHUTAPHOM.

Jloruueckoe MbluUIeHHe, (OPMHUPYyEMOe NpU H3yUeHHH 00yJaroIuMHuCs
MOHATHWHBIX OCHOB F€OMETPHHU U ITOCTPOCHHUH IEMIOUKH JTOTHIECKIAX yTBEpXKIeHUMH
B XONle PCIIeHHS I€OMETPHIECKUX 3a1ad, yMEHHE BBIIBHIATH M OIPOBEPraTh
THIIOTE3bI HEIIOCPEICTBEHHO MCIIONB3YIOTCS IIPH DPEIIEHUM 3a/1ad eCTeCTBEHHO-
Hay9YHOTO IIMKJIa, B Y4CTHOCTHU M3 Kypca (pU3UKH.

YMeHHe OPHEeHTHPOBATBCS B [POCTPAHCTBE UIPAeT CYIIECTBEHHYIO POJIb BO
BCEX 00MacTAX MeATeNFHOCTH 4enoBeka. OpUEHTAIMS 9elloBeKa BO BpEMEHHU H
IIPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COLMAIBHOTO OBITHS, dopma
OTPaXXEHHUSA OKPYXAIOIIeTr0 MHpa, YCIOBHE YCIEIIHOIO ITO3HAHUS W aAKTHUBHOIO
peoOpa3oBaHms — JeHCTBHTENBHOCTH.  OIepHpOBAHHUE IIPOCTPAHCTBEHHBIMHU
oOpasamy OOBEIUHSET pasHbIE BHU/IBI y4eOHOW ¥ TpPYJOBOM [EATENBHOCTH,



ABJIACTCS OIHMM U3 IPO(PECCHOHATBHO BAXKHBIX KAa4ecTB, MOITOMY aKTyalbHa
3a7la4a (POPMHUPOBaHKUA y OOYHalOMIMXCSA MPOCTPAHCTBEHHOIO MBIIIICHUS KaK
Pa3sHOBHIHOCTH OOPasHOIO MBINUIEHWST — CyIIECTBEHHOIO KOMIIOHEHTA B
IIOATOTOBKE K IPAKTHYECKOM JEATEIBHOCTH 110 MHOTHM HAIIPaBIEHUSIM.

[ens ocBoenus mporpaMmsl y4yeOHOTO Kypca «l'eomerpusi» Ha 6GazoBom
ypoBHe o0ydenus — o6meoOpa3oBaTensHOe U OOIIEKYJIBTYPHOE pa3BHTHE
oOywaromuxcs — depes  obecliedeHWe  BO3MOXHOCTH  HpUOOpEeTeHHs U
WCIIOJI30BAHUS  CHCTEMATUYECKUX TeOMETPUYECKUX 3HaHWH U  IelicTBUN,
CHELUPUIHBIX TEOMETPHHM, BO3MOKHOCTH YCIICIITHOTO TIPOIOJDKEHHUS 06pa3oBaHus
II0 CTIeLUATIbHOCTSIM, HE CBS3aHHBIM C IIPUKIIaIHBIM HCIIOIb30BAHUEM [E€OMETPHH.

Ilporpamma 1o reomerpuu Ha 06a30BOM YpOBHE IIpefHA3HA4YeHA JUIT
o0yuaromuxcs cpe/iHel IIKONIBI, He MCIBITHIBABIINK 3HAYUTENBHBIX 3aTpyIHEHHH
Ha ypOBHE OCHOBHOIro obiero obpasosanusi. Takum oOpazoMm, o0ygaromuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIME MATEMATHUYECKME YMEHMs, CBS3aHHBIE
CO crnenuUKOd TIeOMETpPUH M HeoOXOIMMBble MIJisi JKU3HH B COBPEMEHHOM
obmectBe. Kpome 35TOro, oHM MMEIOT BOMOXXHOCTH H3Y4YHTh T€OMETpHIO Golee
ryboKo, eclu B JaibHEHIIeM BO3HMKHET HEOOXOIMMOCTh B I€OMETPHUECKHX
3HaHUSX B MPOQECCUOHATBHOM AeATEIbHOCTH.

JlocTiKeHne Nend OCBOEHUS IIpOrpaMMBl OOECIeYMBAETCs pelleHUueM
COOTBETCTBYIONMX 3amad. [IpuopuTeTHBIMH 3amgadaMH  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a3oBoM ypoBHe B 10—11 kiaccax aBisrorcs:

e (GopMMpOBaHME IIPE/CTABIEHHWS O TIEOMETPUM KaK YacTH MHPOBOM

KyJIBTYDPBI ¥ OCO3HAHHE €€ B3aMMOCBSA3U C OKPYIKAIOIIAM MUPOM;

e (GOpMHpOBaHME IPENCTABIEHHS O MHOTOI'DaHHHKAX H TellaX BpAIIEHHUS
KaK O BaXHEWIIMX MAaTEMaTHYECKUX MOJEISX, MO3BOJISIOUIUMX ONMCHIBATE
U U3y4JaTh pasHbIe SBICHUS OKPYIKAIOMIEr0 MHUPA;

o (opMHMpOBaHME YMEHHsS pAacllO3HABATh Ha YEpPTEkKaX, MOJEIIX U B
pearbHOM MHpEe MHOTOTPaHHUKH U TeJla BPAIICHHS;

e OBJIAJICHHE METOJAMHU DEIleHMs 3a/1a4 Ha IIOCTPOSHHUS Ha U300paKEHUIX
IIPOCTPAHCTBEHHBIX (QHUTYD;

e (GOpMHpOBaHHE YMEHHUsSI OINEPUPOBATH OCHOBHBIMH IOHSITHSIMH O
MHOTOIPaHHHMKAX ¥ TellaX BPALEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

o OBNAJICHHE  aAIrOPUTMaMH  peIlIeHWs OCHOBHBIX THIIOB  3a/ad;
dopmupoBaHHE  yMeHWS IIPOBOIHWTH HECIOXHEIE JOKa3aTelbHEIE
pacCyXXJieHHss B XOJle¢ PCILEHUs CTepPeOMETPHUYECKHX 3amad U 3amad C
[IPAKTAYECKUM COJIEPIKaHHEM;

° pPa3BUTHE  MWHTEIJIEKTyallbHBIX U TBOPYECKHX  CIIOCOOHOCTEH
oOydJaroluxcsi, II03HABATENBHON  AKTUBHOCTH, HCCIENOBATEeIbCKIX
YMEHUM, KPUTUIHOCTH MBITIIEHUS;



e (opmupoBaHue GyHKIMOHATBEHOM rpaMOTHOCTH, pejieBaHTHOH
FeOMETpUM: yMEHHE paclo3HaBaTh IIPOSBIEHUS TIEeOMETPHUECKUX
TIOHATHM, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX
CUTyalllsIX W NPH U3YYCHHM OPYTMX Y4EOHBIX IIPEIMETOB, IIPOSBICHUS
3aBUCAMOCTEH M 3aKOHOMEpHOCTEW, (OPMyTUpOBaTH HMX HA S3bIKE
re€OMETPUM U CO3JaBaTh NeOMETPUUECKUE MOEIH, TIPUMEHATH OCBOCHHBIN
FeOMETPUYECKUA amnmapaT /s peIleHHs IIPakTUKO-OPUEHTUPOBAHHBIX
3a/la4, MHTEPIPETUPOBATE U OLIEHUBATH [TOIy4YeHHbIE pe3yabTaThL.

OTnuuuTenbHOH O0COOEHHOCTBIO NIPOrpPaMMBI SIBISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPHH B Hadajge ero M3y4YeHus 3a7ad, pellaeMbIX Ha YpPOBHE
UHTYWTHBHOTO IIO3HAHUS, ¥ OIIPeNeEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hajl
HAMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO M IPOCTPAHCTBEHHOTO
MBIIIICHNS, CTUMYJIHAPYET NMPOTEKAHHEe WHTYMTUBHBIX IIPOLECCOB, MOTHBUPYET K
JaTbHEUIIEMY U3YyUYEHHUIO IIPeIMETa.

[Ipennourenyie oTAa8TCs HArVISIHO-KOHCTPYKTHBHOMY METOLY OOydYeHHs, TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTH IPEIMETHO-
IPAKTUYECKOH MesATeNbHOCTH. Pa3BuTHE MpOCTpaHCTBEHHBIX IIPENCTABIECHUN Y
ydalquxcsi B Kypce CTEPEOMETpPUHM IIPOBOJUTCS 3a CUET pelleHHs 3amad Ha
CO3laHWe  IPOCTPAHCTBEHHBIX  00pa3oB M  3afad Ha  OIEPUPOBAHHUE
IPOCTPaHCTBEHHBIMK OOpasamu. CosfgaHue oOpasa MPOBOAMTCS C OMOPOM Ha
HarIAgHOCTh, a OIEpPHpOBaHHME 00pasoM — B YCIOBHUSX OTBJIEYEHUS OT
HATJIITHOCTH, MBICJIEHHOTO U3MEHEHMUS €0 UCXOTHOI'O COMIepIKAHHS.

OcHoBHBIE cofepkaTenbHble TUHUE Kypca «['eometpum» B 10-11 kiaccax:
«Mmuororpannukm», «IIpsMsle 1 I0CKOCTH B MPOCTpaHCTBEY, «Tea BpameH s,
«BexTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBe). POPMUPOBAHHUE JIOTUYECKAX YMEHMH
pacpenenseTcss He TOJBKO II0 COJAEpXKATeIbHBIM JIMHUSAM, HO M II0 IOJaM
00ydJeHus Ha ypOBHE CpeJTHEro 00IIero 00pa3oBaHus.

Conepxanue 00pa3oBaHMS, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yIbTaTaM
ocBoeHMs pabodel MporpaMMEBl, pacOpefeléHHBIM IO TrofaM OoOydYeHH,
CTPYKTypHUPOBAaHO TakuMm o00Opa3om, YTOOBI OBJAJEHHE TIeOMETPUUYECKUMH
IIOHATUSAMHU ¥ HaBbIKAMHU OCYIIECTBIIAIOCH IIOCIEI0BATENLHO U TIOCTYIATENRHO, C
coOro/ieHneM MPUHIIUIIA [TPEeMCTBEHHOCTH, YTOOB! HOBBIE 3HAHIS BKITIOYAINCH B
00IIyI0 CHCTEMY IeOMETPHYECKHX IPeNCTAaBIECHHUN 00yJaroluXcs, pacimpss H
yriryOnsas e€, o6pasyst IpOYHbIE MHOKECTBEHHEIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILJIAHE

Ha m3ydenue reomerpuu oTBomuTes 2 yaca B Hememo B 10 xnacce u 1 vac B
Henemo B 11 kimacce, Bcero 3a aBa roma oOy4enwus - 102 yueOHEIX yaca.



COAEP)XAHUE YYEBHOI'O KYPCA
10 KJIACC

ITpsiMble M JIOCKOCTH B IPOCTPaHCTBe

OcHoBHBEIE — mOHATHS — crepeomerpur. Touka, npsAMas, IUIOCKOCTB,
npocTpaHcTBO. lloHATHE 00 aKCHOMATHYECKOM MOCTPOEHHH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPHUU U CIEANCTBUS U3 HUX.

BsauMHOE pacronoxeHue NpPsMBIX B MPOCTPAHCTBE: IIepeceKaroLuecs,
lapajlIenbHble W CKpelBaromyecs mnpamele. llapamnensHocTs npamex u
IUIOCKOCTEH B IIPOCTPAHCTBE: TapajUle]bHBle [PAMBIE B  IIPOCTPAHCTBE;
[apajieIbHOCTE TPEX MPSMBIX; IapalIeTbHOCTh MPAMON M INIOCKOCTH. YTJIBI C
COHAIpPaBICHHBIMU CTOPOHAMH; yrojl MeXTy IpSMBIMH B IIPOCTPAHCTBe.
IlapannensHocTs  MIOCKOCTEH: napajielbHble  [IOCKOCTH; CBOMCTBa
NapajuienbHBIX  mIockocTedd. Ilpocteiimme mpocTpaHcTBeHHBIE (HUIYpHI Ha
TUIOCKOCTH: Te€Tpas/p, KyO, mapaienennie; IOCTPOEHHE CEUESHHUI.

[Tepnen MKy IIpPHOCTE TPSIMOH U TIIIOCKOCTH: NEePIIEHIUKYIIPHBIE TPSMEIE B
[IPOCTPAHCTBE, MNPAMBIC I[IapajuIC/IbHBIE M IEPIEHAUKYISAPHBIE K IIIIOCKOCTH,
[IpU3HAK MEpHEHAUKYIAPHOCTH IPIMOW M IIOCKOCTH, TEOpeMa O MpsMOi
NEePICHUKYIAPHOM IIIOCKOCTH. YTIBI B IPOCTPAHCTBE: Yroi MEXIY IpPSIMOil 1
TIIOCKOCTBIO;  IBYTPaHHBIH ~ yroji, JMHEWHBI yroax [BYrpaHHOroO  yria.
lleprieHUKy AP ¥ HAKIOHHBIE: PACCTOSHUE OT TOUKH O THIOCKOCTH, paccTosiHue
OT  OpAMOM  JIO  IUIOCKOCTH, IHpoeKkuus  (Urypsl HAa  IUIOCKOCTS.
IlepieHIMKYIAPHOCTE  IIOCKOCTEH:  MpH3HAK NIEPIEHIUKYIIPHOCTA  JIBYX
nockocteil. TeopeMa o TpEX NepreH UKy IIpax.

MHuororpanHuku

IIoHsATHE MHOTOrPaHHMKA, OCHOBHbIE 3JIEMEHThI MHOTOIPAHHUKA, BBIILYKJIbIE
¥ HEBBIITYKIIBIC MHOTOTPAHHUKHM; pa3sBepPTKa MHOTOrpaHHuUKa. [Ipusma: n-yroasHas
[Ipu3Ma; I'paHd ¥ OCHOBAHUS IPU3MBI; TpsiMasi U HAaKJIOHHAs MIPU3MEL; GOKOBas H
IIOTHAas IIOBEPXHOCTH [IPU3MBEL. [Tapannenemnumnes, IIPSIMOYTOJIbHBIN
apajnenelmnes; U ero cBoucrsa. [lupamupa: n-yronbHas mupammza, IpaHd U
OCHOBAHNE TMPaMU/IBI; OOKOBAS ¥ MIONHAS IIOBEPXHOCTE [IUPAMHU/IBL; IPABHIbHAS U
yceu€HHas mupaMuia. OJIEMEHTBl [NPU3MBI U nupamuael.  IIpaBuneHble
MHOTOIPaHHUKH: MOHATHE MPABUIBHOIO MHOIOIPAHHUKA; NIPaBWIIbHAS TPU3MA U
paBUJIbHAS I[IMPaMHIIa; TpaBUIbHAs TPEYronbHas IMPaMUAA W IIPaBHIIBHBIN
TeTpasap; KyO. llpercraBieHHe O NPABHIBHBIX MHOTOTPAHHHKAX: OKTas/Ip,
Aonexaszap u ukocasnp. CeueHus NpU3MbI ¥ TUPAMHUIEL.

CuMMeTpHsl B TIPOCTPAHCTBE: CHUMMETPMS OTHOCHTEHHO TOYKH, IIPSIMOHA,
IUIOCKOCTH. ~ DJIEMEHTBl CHMMETPHM B NHPaMUIAX, Iapauielenunesnax,
IIPaBUJIBHBIX MHOTOIPaHHUKAX.



Beruuciienne oeMEHTOB MHOTOIPaHHHKOB: pEOpa, JMArOHANM, YIJIBL
[Inomane GOKOBOH IOBEPXHOCTH M IONHON MOBEPXHOCTH MPAMOM IIPU3MEL
[IOMAab OCHOBaHUM, TeopemMa O OOKOBOM IIOBEPXHOCTH MPAMON IIPU3MEL
[Inomans GOKOBOH MOBEPXHOCTH M IOBEPXHOCTH TIPABHIBHON ITHPAMEIEL,
TeopemMa O TIuiomanyu yceuéHHoM mnupamunbl. [loHstre 006 o06BEMe. OO6BEM
[IUPAMUIE], TIPU3MEL.

ITonobuele Tena B mnpoctpancTBe. COOTHOIIEHHS MEXITY —IUIOIMAISIMHE
IIOBEpXHOCTeH, 00BEMaMU TI0I0OHEIX Tell.

11 KIIACC

Tesa Bpaluenusi

Hunusapudgeckas IIOBEPXHOCTH, oOpasyroiue LAITAHIPUIECKON
TIOBEPXHOCTH, OCh LMIHHIPHYECKON IOBEpXHOCTH. [[unuHAp: ocCHOBaHMS W
OoKOBas IIOBEPXHOCTH, OOpasyrolnas M O0Ch, IUIOMANs OOKOBOM ¥ IIOJHOM
IIOBEPXHOCTH.

Konvyeckas moBepxHOCTb, 00pasyronye KOHHYECKON MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKOW 1moBepxHOCTH. KoHyc: OCHOBaHME U BeplrHa, 00pasyroras
U OCh; IUIOmanbs OOKOBOM U TIONHOW IIOBEPXHOCTH. Y CeuSHHBIH KOHYC:
00pasylolye 1 BICOTa; OCHOBAaHUS ¥ GOKOBAS TOBEPXHOCTE.

Cdepa u map: HeHTp, paguyc, AuaMeTp; IUIOMIAIb [OBEPXHOCTH CHEPEL.
Bsaumuoe pacrionoxenue cepsl U IIIOCKOCTH, KacaTeNbHas IIOCKOCTh K cepe;
II0Ianb cepsl.

W300pakenne Tel BpallleHUs Ha IIOCKOCTH. Pa3sBépTka IUIMHIpa U KOHyca.

KomOuHaiuu Ten BpalleHMs ¥ MHOTOIPaHHHKOB. MHOIrOrpaHHUK,
OIMCAHHBIA OKOJO cdepbl; cdepa, BIHMCAHHAS B MHOTOIPAHHHUK, HWIIH TeJO
BpAIlICHNUS.

[MonsTre 06 06BEme. OcHOBHBIE cBOMcTBa 065EMOB Ten. Teopema 06 06bEMe
IPSIMOYTOJIEHOTO IapajuieNienuneaa u ciuencTBus u3 He&. OO0BEM IMIMHIPA,
Konyca. O0bEM mapa u monanb chepsl.

ITomobneie Tema B mpoctpancTBe. COOTHOIIEHWS MEXTy IUIOMAIAMHU
IIOBEPXHOCTEH, 00BEMaMU MTOJOOHEIX TeJl.

Ceuenns nunuuApa (apaUielbHO W TMEPHEHAVMKYISPHO OCH), CEUeHUS
KOHyca (mapajiellbHOE OCHOBAaHMIO M IIPOXOJUINIee Hepe3 BEpLIMHY), CedeHHUs
mapa.

BexTophbl H KOOpANHATHLI B IPOCTPAHCTBE

BekTop Ha IJIOCKOCTH ¥ B pocTpaHcTBe. ClI0)KeHUe W BEIYUTAHUE BEKTOPOB.
YMHOXEeHHEe BEKTOpa Ha 4YMciIo. PasnoxkeHue BekTOpa MO TPEM HEKOMILIAHAPHAIM
BexropaM. [lpaBuno mnapamrenenunena. Pemnenue 3a7ay, CBS3aHHBIX C
NPUMCHEHHEM IMpaBUI HEWCTBUN C BekTOpaMmu. [IpsAMoyroinbHas CHCTEMA



KoopauHat B mpocrtpaHncTBe. KoopmuuaTtel Bekropa. Ilpocreiimue 3amadwm B
KOOpAMHATAX. YTol MexIy BekTopamu. CkalspHOe Npou3Be/eHHe BeKTOpPOB.
Brryucnienvie yrios Mexiy HpsIMBIMU U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIi
METO/] IIPY PEIEHUH MeOMETPUIECKHX 3a/1ad.



IIJIAHUPYEMBIE PE3VJIBTATHI
JUYHOCTHBIE PE3YJIbTATHI

JIAUHOCTHBIE pEe3yNIbTaThl OCBOEHHUsS MPOTPaMMbl  y4eGHOro IpeaMera
«MaTteMaTukay XapaKTepU3yIOTCS:

I'pasknanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIMH 00yYarOMIerocs Kak akTHBHOTO
U  OTBETCTBEHHOI'0 4YjleHa POCCHHCKOro 00IlecTBa, MIPENCTABIEHHEM O
MaTEMATHUECKUX OCHOBAX (DYHKLIMOHUPOBAHUS PA3NUUYHBIX CTPYKTYp, ABJIEHUH,
NpOLEAYp TIPaXIAaHCKOro obmiecTBa (BBIOOPB, OIPOCHI W IIp.), YMEHHEM
B3aMMOJEHCTBOBATE C COLMANBHBIMU MHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIUAMY 1 Ha3HAYCHUEM.

IMaTpuoTH4eckoe BOCHUTAHHUE:

COPMHUPOBAHHOCTHIO POCCUICKOM TPKTAHCKON UIEHTUYHOCTH, YBAXKEHHUS K
IIPOIIIOMY ¥ HACTOSIIEMY POCCHNMCKON MaTeMaTHKH, IEHHOCTHBIM OTHOIIIEHHEM K
OOCTIDKEHHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MaTeMaTHUYeCKOM IIKOJIBI,
K HCIIONB30BAaHUIO 3THX JOCTIKEHUN B APYrMX HayKax, TeXHOJIOTHsX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTyXOBHBIX [eHHOCTEN POCCUACKOTO HapoJa;
C(OPMUPOBAHHOCTHIO  HPABCTBEHHOTO CO3HAHMS, JTHYECKOrO IIOBEIEHHS,
CBSI3AHHOTO C IIPAKTUYECKUM IPUMEHEHUEM JOCTUIKEHUN HAYKU U AESITebHOCTHIO
Yy4€HOT0; OCO3HAHHEM JIMYHOI'O BKJIa/la B IIOCTPOEHUE YCTOMIUBOTO OYIyLIEro.

JdeTeTHYecKoe BOCIUTAHUE:

SCTETHYECKUM OTHOIIEHUEM K MHUpPY, BKIIOUas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3azad, pelIeHuni, paccy K JIeHui;
BOCIIPUMMYHBOCTEIO K MATEMaTUYECKUM ACIIEKTAM Pa3NIMYHBIX BUIOB UCKYCCTBA.

Pusuyeckoe BOCNUTAHHUE:

C(OPMHPOBAHHOCTBIO YMEHHSI TIPUMEHSAThH MaTeMaTHYeCKHe 3HAHHSA B
MHTEpPecax 3710pOBOro u 6esomacHoro odpasa XKM3HH, OTBETCTBEHHOI'O OTHOIIECHHUS
K CBOEMY 3/I0POBBIO (30pOBOE€ MHUTaHHE, COANTAHCHUPOBAHHBIA PEXHM 3aHATHN W

OTIBIXA, peryJisipHas busnyeckas AKTUBHOCTB); busugeckoro
COBEPILIEHCTBOBAHUS, IIpH 3aHATUAX CIIOPTUBHO-03/]J0POBUTETHHON
IeSTeIbHOCTEIO.

TpyaoBoe BocniuTaHHUeE:

TOTOBHOCTBIO K TPYZAYy, OCO3HAHMEM IIEHHOCTHU TPYAOJIIOOUS; WHTEPECOM K
pasnuuHBIM  cepam  NpodeCCHOHATBHOW  NEeSTEeNBHOCTH, CBS3aHHBIM  C
MaTeMaTUKONX U e€ NPUIOKEHUSMH, YMEHHEM COBEpINaTh OCO3HAHHEIN BBIOOD
Oyayiued mnpoeccu ¥ Peanu3oBLIBATH COOCTBEHHBIE JKU3HEHHBIE IUIAHEI,



FOTOBHOCTBIO U CIIOCOOHOCTBIO K  MaTeMaTH4eckoMy oOpa3oBaHHIO U
camM000pa3oBaHKI0 Ha IIPOTSIKEHMH BCEM JKH3HH; TFOTOBHOCTBIO K AKTHBHOMY
YYaCTHIO B PEHICHUH MIPAKTHYECKUX 3a7a4 MaTeMaTUIECKOU HAIIPaBIeHHOCTH.

JKoJI0rHYecKoe BOCIIHTAHHE:

c(hOPMUPOBAHHOCTBIO HKOIOTUYECKOM KyJIBTYPhl, IIOHMMAHWEM BIUSHUL
COLMATIBHO-9KOHOMMYECKHUX ITPOIIECCOB HA COCTOSHUE IIPUPOAHON M COIMAILHOM
Cpelbl, OCO3HaHWEM TIJI00aIbHOrO XapaKkTepa 3KOJIOTHYECKHX TMpobieM;
OpUEHTallMe Ha NpHMeHeHWe MaTeMaTUYeCKWX 3HAHWHM IS pelleHrs 3a/1ad B
00acTH OKpyXaloIlel Cpensl, IUIAHWPOBAHMS IIOCTYIIKOB M OIEHKH UX
BO3MOXXHEIX IIOCIIEICTBUH I OKPYXKarOIIe# cpeibl.

IlenHOCTH HAYYHOTO NMO3HAHHUSA:

c(OpMHPOBAaHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HayKd U  OOLIECTBEHHOW IIpakTUKH, IOHUMaHUEM
MaTeMaTUYEeCKOM HayKH Kak c(epbl YellOBEeHYeCKOW [esITCIIbHOCTH, J3TAlloB eé
PasBUTHS W 3HAYMMOCTH I Pa3sBUTHs [UBWIK3ALMUA; OBJIAJEHUEM S3BIKOM
MaTEMaTUKA M MaTEMaTUYECKOH KyJNbTYpOM KakK CpeICTBOM IIO3HAHUS MHpA;
FOTOBHOCTBIO OCYIIECTBISATE IIPOEKTHYIO U KCCIENOBATENIbCKYIO eSTelbHOCTD
HWHJMBUIYaJIbHO U B IPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpenmeTHsle pe3yiabTaThl OCBOEHHS IMIPOTPaMMEBI y4eOHOTO TIpeimMeTa
«MaTemaTuka» XapaKTepU3yKTCs OBJIaJICHUEM YHUBEPCAJIBHBIMU
NO3HACAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUEHBIMU
0etiCmBUAMY, YHUBEPCATIbHBIMU PE2YNSMUBHbIMU OCTICTNEULMIU.

1) YHueepcanvnble  nosnasamenvHole  Oelicmeus, obecneuusarom
popmuposarue 6a306blx KOSHUMUBHVIX NpOYecco8 obyuarowuxcs (oceoeHue
Memooo8  NO3HAHUA  OKPYJICalouje2o  Mupa;  MPUMEHEHUe  JI02UHECKUX,
uccnedosamenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble jioruyeckue aeiicTBuA:

* BBIABJIATH U XapaKTepU30BaTh CyIIECTBEHHbIE IPU3HAKA MATEMAaTHYECKUX
OOBEKTOB, MOHATHH, OTHONIICHHH MEXy IOHITHUSIMH; (HOPMYIHPOBATH
ONpEeNeNeHMs IOHATHH; yCTAHABIMBaTh CYIIECTBEHHBIA  IPH3HAK
KIaCCU(DMKAIMM, OCHOBaHUS NI OOOOIIeHWS U CpaBHEHWs, KPUTEPUH
IIPOBOJIMMOTO aHAalIM3a,;

o BOCIPMHMMATBL, (OPMYyIHpPOBaTh U IPeoOpPa3OBBIBATH  CYXKIECHHUS:
YTBEPOUTEIBHBIE W OTpULIATEbHBIC, €IWHWYHEIE, YACTHBIE W OOIIHUE;
YCIIOBHBIE;

e BBIBIIATE  MaTEeMaTU4YeCKWe  3aKOHOMEDHOCTH,  B3aWMOCBS3H |
IIPOTUBOpeYMss B (haxTax, AAHHBIX, HAONIONEHUSX ¥ YTBEPKISHUSX;



IIpeiaraT  KpUTepUM Ui BBIIBICHHS  3aKOHOMEpHOCTEH  H
IIPOTUBOPEYUH;

o JIENaTh BBIBOABI C MCIIOIH30BAHKWEM 3aKOHOB JIOTMKH, AEAYKTHBHEIX H
UHIYKTHUBHBIX YMO3aKIIIOUeHUH, yMO3aKITFOUEHNH TT0 aHAJIOTHH;

e TIPOBOJIATH CaMOCTOSITEJIEHO JI0Ka3aTebCTBa MaTeMaTHIeCKIX
YTBEP)KIEHHUH (IIpsIMBIE ¥ OT IPOTHUBHOIO), BBICTPAUBATE apryMEHTAI[HIO,
IIPUBOJIUTE [PUMEpPHl U KOHTPIPUMEPELI; OOOCHOBEIBATE COOCTBEHHEBIE
CY)XKIIEHUsI U BBIBOJIBI;

e BbIOMpaTh CcHocoO pemeHus y4deOHON 3amadd (CpaBHUBATH HECKOJBKO
BAPUAHTOB peIleHus, BbIOMpaTh Haubolee MOAXONAMUK C YIETOM
CaMOCTOSTENIHO BBIJIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBarebcKue AeficTBUS:

e WCIONB30BaTh BOMPOCHI KAK MCCIENOBATENbCKUN HHCTPYMEHT TIO3HAHUS,
GhopMynIupOBaTh BOIPOCH], (UKCUPYIOLIUE [POTUBOpeUUe, IMpodiemy,
yCTaHaBIMBaTh KCKOMOE U  JaHHoe, (GOpMUpOBATh  I'MIIOTE3Y,
apryMeHTHPOBATh CBOIO TTO3HUITHIO, MHEHHE;

e IIPOBOJWTH CaMOCTOATEIIEHO CIUTAaHUPOBaHHBIN 9KCIIEPUMEHT,
WCcCIeIOBaHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro
o0BeKTa, SBIEHUS, TMIPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy
o0BeKTamMu, SIBIICHUSIMU, IIPOLIECCaMU;

e CaMOCTOSTEIBHO (OPMYJIUPOBATH 00OOIIEHUS ¥ BBIBOBI 10 Pe3yJIbTaTam
NPOBEAEHHOTO HAOMIONEHUsI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH
IIOJlydeHHBIX Pe3yJIbTaTOB, BEIBOJIOB B 0000IIEHN];

e IIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IIpoliecca, a TakKe BHIABUIATh
IIPEIIOJIOKEHHS O €T0 Pa3BUTUU B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmanueii:

e BBIIBJIATH ACQUIMTH WHGOPMAIUH, NAHHBIX, HEOOXOIUMBIX MJIsI OTBETa
Ha BOIIPOC U ISl pellleHus 3a/auu;

o BbIOMpaTh MHGDOPMALMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh ¥ HMHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYIHBIX BUOB U GOPM IpeCTaBICHUS;

e CTPYKTypHUpOBaTh MH(OPMALIMIO, IIPEJCTABIATh €€ B Pa3nuyIHBIX Gopmax,
WJUTFOCTPUPOBATH Ipaduyuecky;

e OIIEHUBATH Ha&XHOCTh uHbOpMaIUH 1o CaMOCTOATEIHHO
cpOpMyIHPOBaHHBIM KPUTEPHUSIM.

2) VHueepcanvHvle KOMMYHUKQMueHble Oelicmeus, obecneuusarom

copMUPOBaHHOCIb COYUATLHBIX HABLIKOE 0OYHAIOUJUXCA.

Ob6menmue:



BOCIIPHHUMATE U (DOPMYJIUPOBaTh CYXKIEHHS B COOTBETCTBHH C
YCIOBHSIMHE ¥ LIENAMHA OOLIEHHUS; ICHO, TOYHO, IPAMOTHO BHIPXaTh CBOIO
TOYKY 3PE€HMS B YCTHBIX M IIMCBMEHHBIX TEKCTaX, [aBaTh IIOSICHEHUS II0
XOMy peIleHHs 3a1ja4u, KOMMEHTAPOBATh IIOy4YeHHBIH PE3yIIbTAT;

B X0J1e 00CYyK/IeHUs! 3a1aBaTh BOIIPOCHI 110 CYIECTBY 00CYKIaeMOM TEMBI,
npoOyieMbl, pelraeMoit 3a1a4H, BEICKA3bIBATh U/IeH, HAIIEeHHbIE Ha TTOUCK
pCUICHHUs; COIOCTaBIATh CBOMU CYXIEHHS C CYXIECHHSIMH JPYIHX
YYaCTHMKOB [Haliora, oOHapy>KUBaTh paslidude M CXOZCTBO IIO3UIHH; B
KOPPEeKTHOH (hopme GopMyIMpOBaTH Pa3HOTIIACHS, CBOU BO3DAKEHHS;
NPEeNCTaBIATh  pPe3yJibTaThl  pEIIeHHs  3ala4d,  OKCIIEPHMMEHTa,
HCCJICJIOBAHMSA,  IIPOEKTa;  CAMOCTOATENBHO  BBEIOMpaTh  (opmar
BBICTYILICHUS C y4ETOM 3a/1a4 [Pe3eHTallMi U 0COOEHHOCTEH ayIuTOpHH.

CorpynnuyecTBo:

3)

IIOHWMAaTh M HKCIIOJB30BaTh  IIPEUMYINECTBA  KOMAaHAHOM W
MHIWBUTYallbHOM PaOOTHI IPX PELIEHUH YIeOHbIX 3a1a4; IPUHAMATE 1[elh
COBMECTHOW [EATEIbHOCTH, IUIAHUPOBATh OPraHU3aI[MI0 COBMECTHOM
paboTsl, pacTpeeNnaTh BUIE paboT, JOroBapuBaThes, 06CYKIATh MPOLIECT
1 pe3yJIbTaT paboTel; 000011aTh MHEHUS HECKOIBKHX JIFOJIEH;
y4YacTBOBATH B I'PYIIOBLIX (hopmMax paboThl (00CyKaeHw s, 0OMEH MHEHUH,
«MO3TOBBIE IMITYPMBDY W HWHBIE); BBIOJIHATH CBOIO YacTh pPabOTHl H
KOODAMHUPOBATh CBOM JEHCTBUSL C JIDYTUMH YJi€HAMH KOMAH/IBI;
OLICHMBAaTh Ka4eCTBO CBOEr0 BKIana B OOIIMM MPOLYKT IO KPUTEPHSM,
c()OpMyNIHPOBAHHBIM YUaCTHUKAMU B3aHMOIEHCTBHSI.

Ynusepcanvnvie  pezynamueHsle  Oeticmeus, obecneuusaiom

popmuposanue cMbiCIO8bIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOB IUYHOCTIU.
Camoopranuzauus:

COCTaBJLATH IUIaH, AJITOPUTM PEIIEeHNs 3a0a41, BEIOUPATh CIIoco0 pelleHus
C y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPHUAHTEI PEIIEHUN ¢ Y9€TOM HOBOH
UH(pOpMalHH.

CamMoKOHTPOJIb:

BJIaNeTh HaBbIKAMH II03HABATENBHOM peduieKCHM KaKk OCO3HAHUS
COBEpIIAeMbIX MEUCTBUN U MBICIHUTENBHBIX IIPOLECCOB, MX PE3yJBTaTOB;
BlIaJIeTh ~ Ccrmoco0amMy  CaMONpOBEPKH, CaMOKOHTpOJSL —Ipoliecca H
pesynbTaTa pelleHnus MaTeMaTUIeCcKoi 3a/1a4Hu;

IIPeBU/IETh TPYIHOCTH, KOTOpBIE MOTIYT BO3HHMKHYTH [PH pEIICHUH
3a/la4d, BHOCHUTH KOPPEKTHUBHEI B JI€ATEIHRHOCTH Ha OCHOBE HOBBIX
06CTOATENBCTB, JAHHBIX, HAWIeHHBIX OMIMOOK, BEIIBIEHHBIX TPYIHOCTEI;



e OIICHMBAaTh COOTBETCTBHE pe3yjbTara LEId MU YCIOBUSIM, OOBICHITH
IIPUYUHE] JIOCTVDKEHHUS WM HEJOCTHXXEHUsS Ppe3yJIbTaTOB JESITeIbHOCTH,
HaXOIHUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJBTATHI

10 KJIACC

OneprpoBatTh MOHATUSIMHU: TOUYKA, IpsMasi, INIOCKOCTb.

HpHMeHHTB aKCHOMBI CTCPCOMETPHHM M CIEIOCTBHA M3 HHUX IIpA pPEHIEHUH
TEOMETPUYECKUX 3a/1ad.

OnepupoBaTh NOHATUSMU: TAPAJUIETFHOCTD ¥ NMEPIEHIUKYISIPHOCTD ITPAMBIX
U IIJIOCKOCTEH.

Knaccuduimpopath B3aUMHOE pPACIONOKEHHE IMPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh IOHITUSAMU: IBYTPAaHHBIM Yroj, I'PaHW ABYI'PAaHHOIO YyIJIa,
pebpo ABYrpaHHOTO yIiya; JUHEHHBIM yroj ABYTpaHHOTO yIJia; TpagycHas mepa
JIBYI'PaHHOTO yTJIa.

OnepupoBaTh IOHATUSAMH: MHOTOTDAHHMK, BBIIYKJIBIA M HEBBITYKIIBIN
MHOTOI'PaHHUK, 3JIEMEHThI MHOTOI'paHHMKA, IIPaBUIIbHBIM MHOTOIPaHHUK.

PacriosHaBate OCHOBHBIE BHIBl MHOTOIPAaHHUKOB (IHMpaMuja; IIpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenunen, Kyo).

Knaccuduiuponats MHOTI'OTPaHHHUKH, BBEIOMpas OCHOBaHHS IS
Kkinaccuukaruy  (BBITYKIblE ¥ HEBBINYKIble MHOTOIPAHHUKH, IIPaBHIILHBIE
MHOT'OI'PaHHUKH; TIPSIMbIe U HAKJIOHHBIE TPU3MBI, TapallieelIuIIeIb).

OnepupoBaTh HOHATUSIMU: CeKyIllas INIOCKOCTh, CeUeHHe MHOTOIPaHHUKOB.

OOBSICHATH IPUHIUIIEI IOCTPOEHUS CeYSHHH, UCTIONB3YS METO/ CIIEI0B.

CtpouTh CEYE€HHMS MHOIOTPaHHMKOB METOJOM  CJIEZIOB, BBIIOJIHATE
(BBIHOCHBIE) ILIOCKHE YEPTEXNKH M3 PHUCYHKOB IIPOCTBIX OOBEMHBIX (HUIYp: BHI
CBEpXY, cOOKY, CHU3Y.

PemiaTe 3agaun Ha HaxXOXKJeHUE TeOMETPUIECKUX BeIUYUH 10 oOpasliaM WK
aIrOpUTMaM, IIPUMEHss W3BECTHHIE aHAJIUTUYECKHE METOABl IIPU pelIeHUH
CTaHJAapTHBIX MaTeMaTHYECKUX 3aflady Ha BBHIYUCIIEHUE PACCTOSHUN MEXAY OBYMS
TOYKaM{, OT TOYKH [0 IIPAMOM, OT TOYKH JO INIOCKOCTH, MEXIY
CKPEITUBAIOIITUMHUCS TTPSIMBIMHU.

PemaTe 3a1auu Ha HaXOXXIeHHE reOMETPUYECKUX BEJIMYHH 110 oOpaslamM Uilu
alropuT™MaM, IIPUMEHsS W3BECTHbIE AHAIUTUYECKHME METOAbl IIPU peLIeHUU
CTaHIApTHBIX MaTeMaTHYecKMX 3aJad Ha  BBIYUCIEHHE YIJIOB  MEXIy
CKpEIIMBAIOIIUMUCS MPSAMBIMUA, MEXAY MpsSIMOH U  IUIOCKOCTBIO, MEXIY
IUTOCKOCTSAMH, ABYTPaHHBIX YITIOB.



Bbraucisite 00bEMBI M ILIOIIAAN TIOBEPXHOCTEH MHOTOIPAHHHKOB (IpH3Ma,
NUpaMKza) C TpAMeHeHWeM (OpPMys; BBYHCIATE COOTHOIIEHHS MEXKIY
TIONIAIIMH TIOBEPXHOCTEH, 00BEMaMU OLOOHBIX MHOTOIPaHHUKOB.

OnepupoBaTh NOHATHAMH: CHMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IIOCKOCTh CUMMETPHH; LIEHTP, OCh U ILIIOCKOCTh CUMMETPUH (DUTYPBHI.

M3pnekaTs, mnpeoOpa3oBEIBaTE U HHTEPIPETHPOBATH HMHOOPMALUIO O
IPOCTPAHCTBEHHBIX 'E€OMETPUUYECKUX (QUIypax, IpelcTaBIeHHYI0 HA YepTekax H
PHUCYHKaX.

IlpumensATs reoMerpudeckue (akThl Ui PEIIEHHS CTEPEOMETPUYECKUX
3a11a4, MPeoaralolux HECKONIBKO [IaroB PEIIeHuUs, eClIi YCIIOBUSA MPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

IIpuMeHsATP IHpocTeHIIMe IporpaMMHBIE CpPEACTBA M 3IEKTPOHHO-
KOMMYHHKAIIMOHHEIE CUCTEMBI IIPU PELIeHUH CTEPEOMETPUIECKUX 3a1at.

IIpyBOOUTE MpPUMEPHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOLE |
YKW3HH, PacliO3HaBaTh IIPOSIBIEHNE 3aKOHOB I'eOMETPHH B HCKYCCTBE.

IIpuMeHATs NMOMy4deHHBIE 3HAHUS Ha I[PaKTUKE: aHAJIM3UPOBATH pPEalbHBIE
CHTyallud W IIpUMEHATH H3Y4YeHHbIE IIOHATHS B TIIPOLECCE IIOUCKA pelleHHs
MaTeMaTHdeckd C(hOpMyIHpOBAaHHOW MpoOIeMBI, MOJENUPOBATh pealbHBIE
CHTyallud Ha s3bIKE TI'EOMETpPHH, MWCCIeIoBaTh IIOCTPOCHHBIE MOJIENU C
UCIIOIb30BAaHUEM I'€OMETPHUYECKHUX IIOHATUN U TeOpeM, ammnapara aireOpsl; pemarhb
[IPaKTUYECKUE 3a]]a4l, CBA3aHHBIE C HAX0XIEHUEM Ir'eOMETPUYECKUX BETUUUH.

11 KJIACC

OnepupoBaTe IOHATHSAMH: LWIMHIPUYECKas I[IOBEPXHOCTh, 00pasyrolue
IUIHHIPAYECKOW  IOBEPXHOCTH,  IWIMHIOD;  KOHWYECKas  IIOBEPXHOCTH,
00pasyrommye KOHUYECKOM TOBEPXHOCTH, KOHYC; chepudecKas OBepXHOCTb.

PacniosnaBats Tena Bpaienus (LMIUHIP, KOHYC, chepa u map).

OOBACHATE CIIOCOOR! IIOJTyUEHUS Tell BpallleHus.

KrnaccuduuupoBats B3auMHOE pacrioiiokeHue chepsl U TUIOCKOCTH.

OmnepupoBaTh MOHATUSIMU: IIAPOBOY CETMEHT, OCHOBAHWE CErMEHTa, BHICOTA
CerMEHTa; IapOBO# CJIOW, OCHOBaHHE IIAPOBOIO CJIOS, BBICOTA MIAPOBOIO CIIOS;
IIapOBOM CEKTOP.

Beruaucnare  00BEMBI M IUIOMIAAM  TIOBEPXHOCTEH  TeNl  BpAallleHHs,
reoMeTpUIecKuX Tel ¢ IpIMeHeHHeM GopMy.I.

OmnepupoBaTh IOHATHUSAMH: MHOTOTPAaHHMK, BIIMCAHHBIE B cdepy U
ONMCAHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAaHHUK WM TEJO
BpaIICHWUS.

BhIUUCHIATE COOTHOIICHUS MEXIY IUIOMAISIMU ITOBEPXHOCTEH U 00BEMaMu
TI0{00HBIX TElL.



M3zo0paxare usydaemble (GUIYpel OT PYKH M C IIPUMEHEHHEM IIPOCThIX
YepTEKHBIX HHCTPYMEHTOB.

BrInoaHATh (BEIHOCHBIE) IUIOCKUE YePTEKH M3 PUCYHKOB IIPOCTHIX 00BEMHBIX
(Guryp: Buz cBepxy, cOOKy, CHU3Y; CTPOUThH CEUCHHS TEJl BPAILICHUS.,

M3Bnekate, WHTEpHpeTUpPOBaTh U IIPeoOpa3oBHIBATE HH(MOPMAIKID O
IIPOCTPAHCTBEHHBIX ME€OMETPHUYECKUX (PUTypax, IIPEeCTaBIEHHYI0 Ha YepTexax U
pHUCYHKax.

OnepupoBaTh MOHITHEM BEKTOP B TPOCTPAHCTRE.

BeinonHATe AEUCTBUS CIOXKEHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB W
YMHOXKEHUS BEKTOpa Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMU OHHU 001a7a10T.

IIpumensaTs TpaBUIlo TapaIEIETUIIE A,

OnepupoBaTh NOHATUAMHU: 1€KapTOBBI KOOPAWHATEI B POCTPAHCTBE, BEKTOP,
MOIyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMWHATBI BEKTOpPa, Yol MEXIY
BEKTOpAMHM, CKAJBIPHOE IIPOU3BEIEHNHE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIaHAPHBIE
BEKTODBI.

Haxonuts cyMMy BEKTOPOB M ITPOU3BEINEHUE BEKTOpPa HA YHUCIIO, YIOJI MEXIY
BEKTOpaMM, CKaJlspHOE IIpOM3BEACHHE, pacKilaiblBaTh BEKTOP IO JBYM
HEKOJJIMHEApHBIM BEKTOPAM.

3a/aBaTh IJIOCKOCTh YPaBHEHUEM B 1€KapTOBOM CUCTEME KOOPAMUHAT.

IIpumenaTs reomerpudeckre GakThl Ui pPEIIeHUs] CTePeOMETPUUECKUX
3a1a4, MPearnoiaraloliuX HECKOIBKO Iar0B PEILeHNUsl, €CIIA YCIOBUS IPUMEHEHUS
3a/laHbl B SIBHOU opme.

Pemate mpocteiiiue reomMeTpuueckue 3alaud Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemarp 3amaus Ha JOKa3aTeNbCTBO MAaTEMaTHYECKMX OTHOUICHUNH W
HAaXOXXIEHUE FreOMETPUIECKUX BEIUYHH 10 00pasiaM WiId alropuTMaM, IPUMEHSI
U3BECTHbBIE METO/bI [IPU PEIIEHUHN CTAHIAPTHBIX MAaTEMATUYECKUX 3a/1ad.

[IpuMeHsATs  MpoCTeHIIre I[porpaMMHBIE CpelACTBA U DJIEKTPOHHO-
KOMMYHHUKaIIMOHHBIE CUCTEMBI IIPY PELIeHUH CTePeOMEeTPUISCKUX 3a1ad.

[IpuBoAUTE HPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
YKU3HU, PACIIO3HABATH MIPOSIBIEHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpumMeHATs TONydeHHBIE 3HAHWS Ha TNpPaKTUKe: aHaJU3UpPOBATh peajibHbIE
CUTyallUd M INPUMEHATh H3y4YEHHBIE [IOHATHSA B IIpOllecce IIOMCKAa pelleHus
MaTeMaTH4ecKd Cc(OpMyIHUpOBaHHOW MpoOIeMBl, MOJETHUPOBATh pealbHbIe
CATyallud Ha $A3bIKE IEOMETPUM, WUCCIEA0BATh I[IOCTPOEHHBIE MOIEIH C
UCIIOJIb30BaHUEM IM€OMETPUUECKUX ITOHSATUN U TEOPEM, allrapara ajiredpsl; peraTh
IIpaKTUYECKUe 3a/1a4l, CBA3aHHBIE C HAXO0XKICHUEM I'€OMETPUIECKUAX BEIIMYUH.
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