PaGouas nporpamma no reomerpuu 7-9 Kiaccol

IHosicHuTe/IbHAS 3aIUCKA.
OBnajseHue ydallUMUCS CUCTEMOW TeOMETPUUYECKHUX 3HAHUW M yMEHHH HEoOXOAMMO B MOBCEIHEBHOI
JKU3HU JJIS1 M3YYCHUS] CMEKHBIX TUCIIMIUIMH U MPOJIODKEHHS 00pa30BaHusl.

IIpakTHueckas 3HAYMMOCTh IIIKOJBHOTO Kypca reOMETpUH O0YyCIOBIIeHAa TeM, 4TO €€ OOBCKTOM SBISIIOTCS
MPOCTPAaHCTBEHHBIE (POPMBI M KOJMIECTBEHHBIE OTHOIICHUS JICHCTBUTENEHOTO Mupa. I 'eoMeTprdeckast moAroToBKa
HeoOXorMa TSl TOHUMAHUS TIPUHIIAIIOB YCTPOWCTBA M MCIIONB30BAHUS COBPEMEHHOW TEXHHUKH, BOCTIPUSTHS HAYIHBIX
1 TEXHHYECKUX TOHATHH U naeil. MaTemaTnka SBIACTCS S3IKOM HayKH M TeXHUKA. C €€ MOMOIIBI0 MOJICIHPYIOTCS 1
W3YYaIOTCS SBIICHUS U IIPOLIECCHI, POMCXOIAINE B IPHPOJIE.

Tl'eoMeTpust ABISICTCS OJHAM W3 OMOPHBIX MPEIMETOB OCHOBHOM MIKOJBI: OHa OOECHECYMBACT M3YUYCHHUE IPYTUX
JCIUILTAH. B mepByro ovepe/ib 3TO OTHOCHUTCS K MPEMETaM SCTECTBCHHOHAYYHOTO ITMKJIa, B YACTHOCTH K (DU3HKE.
Pa3BuTHE JIOrMYECKOTO MBIIUICHUS YYAIIAXCS TPH 00YYCHUH F€OMETPUH CIIOCOOCTBYET TAKXKE YCBOCHHIO MPEIMETOB
TYMaHUTapHOTO NUKIA. [IpakTUYecKHe yMEHUs W HABBIKM T'€OMETPHUYCCKOTO XapaKTepa HEOOXOIMMEI Ui TPYIOBOW
JICATSIIBHOCTH U MPO(ECCHOHATLHOM TTOATOTOBKH IIIKOJIBHUKOB.

Pa3BuTHe y yyanuxcs NpaBUIbHBIX MIPEACTABICHUI O CYIIIHOCTH U MPOUCXOKICHUHN TEOMETPHICCKHUX aOCTPaKIINiA,
COOTHOIIEHUH PEajbHOTO U HJCAIBHOTO, XapaKTepe OTPaKEHUs MAaTEeMAaTHYeCKOW HayKO#l SBJCHUH U TMPOLIECCOB
pearbHOTO MHpa, MECTEe TEOMETPUH B CHCTEME HAYK M PO MaTEMaTHYECKOTO MOJICITPOBAHNS B HAYYHOM MO3HAHUH U
B IIPaKTHKE CIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHHS YUAIIUXCS, a Taroke (OPMHUPOBAHMIO KAUECTB
MBIIIICHUS, HEOOXOIMMBIX IS aJalTalli B COBPEMEHHOM HH(OPMALIMOHHOM O0IIECTBE.

TpeOyst OT y4amuXcsi YMCTBEHHBIX W BOJICBBIX YCHJIMM, KOHIICHTPAIlMd BHUMAHWS, AKTUBHOCTH pPa3BUTOTO
BOOOpaKECHWS, TEOMETPHS pa3BHBAacT HPABCTBEHHBIC YEPTHl JIMYHOCTH (HACTOWYHMBOCTD, IENEYCTPEMIEHHOCTS,
TBOPUYECKYIO aKTHBHOCTB, CAMOCTOSTENTIFHOCTD, OTBETCTBEHHOCTD, TPYIOIIO0NE, TUCIUILINHY ¥ KPUTHIHOCTD MBIIIIICHHS )
W YMEHHE apryMCHTHPOBAHO OTCTaMBATh CBOU B3IJIIABI WM YOCKICHMS, a TaKKe CIOCOOHOCTh MPUHAMATH
CaMOCTOATENbHBIE PEIICHUSI.

['eomeTpus CYIIECTBEHHO PACIHIMPSET KPYTro30p yUaluXcsl, 3HAKOMsI MX ¢ MHAYKIUEH U AeayKirei, 06001eHneM u
KOHKPETH3AIlMCH, aHAIM30M M CHHTE30M, KiacCH(UKAIMEH W CHCTeMaTH3allel, abCTparupoBaHHUECM, aHATIOTHCH.
AKTHBHOE WCIIOJIb30BaHHE 3aJad Ha BCEX JTamax y4eOHOro Mpollecca pPa3BUBACT TBOPUYCCKUEC CIIOCOOHOCTU
TIIKOJTEHUKOB.

[Ipu oOyuerny reomMeTpun GOPMUPYIOTCS YMEHHUS W HABBIKA YMCTBEHHOTO TPY/a — IUTAHUPOBAHUE CBOCH pabOTEHI,
TIOUCK PAIOHATBHBIX ITyTel e€ BBINONHCHUS, KPUTHYeCKash OLCHKA pe3yibTaToB. B mporecce o0ydeHHsT TeOMETpHH
MIKOJIFHUKA JTOJDKHBI HAYYUTHCS M3JIaraTh CBOM MBICIH SICHO M HCYEPIBIBAIONIE, JTAKOHMYHO W EMKO, MpHOOpecTH
HABBIKH YETKOTO, aKKYPAaTHOTO W TPaMOTHOTO BBITIOJTHCHHUS MATEMAaTHICCKUX 3aITACCH.

Baxneiireit 3agadeli MKOIHHOTO Kypca TEOMETPHUH SIBISICTCS Pa3BUTHE JIOTUUECKOTO MBIIIICHHS ydanmxcs. Camu
00BEKThl TEOMETPUUECKMX YMO3AKJIIOUEHUH U TPUHATHIE B TEOMETPUU TMpaBuUjia HUX KOHCTPYHPOBAHUS
CHOCOOCTBYIOT (hOPMHUPOBAHUIO YMEHHUI OOOCHOBBIBATh M JOKAa3bIBaTh CY)KICHHS, NPUBOAUTH YETKUE OMPEICIICHUS,
Pa3BUBAIOT JOTMYECKYIO HHTYHUIIHMIO, KPATKO U HATJISITHO BCKPBIBAIOT MEXAHU3M JIOTHYECKHUX MMOCTPOCHUHN U ydaT UX
npuMeHeHn0. TeM caMbiM TeOMETpHUsl 3aHMMaeT BeAyllee MecTo B (HOPMHPOBAHUHM HAYYHO-TEOPETHUECKOTO
MBIIUICHHS [ITKOJIHHHAKOB.

PackpbiBasi BHyTPEHHIOIO TApMOHHUIO MaTeMaTHKH, (GOPMHPYS IOHUMAHUE KPAcOThl U M3SIIECTBA MaTEMaTHUECKUX
paccyKIeHHH, criocOOCTBYS BOCIIPUSTHIO TEOMETPHUUCSCKUX (POPM, YCBOCHHIO ITOHATHS CHMMETPHUH, TEOMETPHS BHOCHT
3HAYNTENBHBIN BKJIaJ B SCTETHYECKOE BOCHHTaHME ydamuxcs. E€ m3ydeHme pasBHBacT BOOOpa)KCHHE IIKONHHUKOB,
CYILIECTBEHHO 00O0TAaIIACT U Pa3BUBACT UX MPOCTPAHCTBCHHBIC TIPE/ICTABICHHS.

Konuenuusi nporpamMmmasi.

I'maBHO# 1esnbi0 00pa3oBaHMs SBIISICTCS pa3BUTHE peOCHKA KaK KOMIIETEHTHON JIMYHOCTH Iy TE€M BKIIOUYEHHUS €ro
B Pa3jIMYHbIC BHIBI [ICHHOCTHOW YEIOBEYCCKOM MEATEIBHOCTH: yueOa, MO3HAHUS, KOMMYHHKAIHS, MPO(EeCCHOHATBHO-
TPYAOBOH BBIOOp, JIMYHOCTHOE CAMOPa3BHUTHE, IEHHOCTHbIE OPHUEHTAIMH, IOMCK CMBICIOB JKU3HeHesTenbHoCTH. C
9THUX MO3UIUN 00ydeHHe paccMaTPUBAETCS KaK MPOLECC OBJAJACHUS HE TOJIBKO ONpeAeNIeHHONH CyMMOl 3HAHHUH U
CUCTEMOM COOTBCTCTBYIOIIIHUX yMEHI/Iﬁ 1 HaBBIKOB, HO U KaK IPOLECC OBJIaJICHUA KOMIIETCHIIUSAMU.

Pabouas mporpamma yuebHOro mpeamera «l'eomerpus. 7-9 Kiacc» COCTaBiIeHa HAa OCHOBAHHM  CIIETYIOIINX
HOPMAaTHBHO-TIPABOBBIX JOKYMEHTOB:
1.denepanbpHOrO rocyJapcTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa OCHOBHOTO 001IIero oOpa3oBaHus /
MunucrepcTBo obpazoBanus u Hayku P®. — M.: [Ipocsemenne, 2011 (Ctanmaptsl BToporo nokoienus). [Ipukas
MuHucrepcTBa 00pa3zoBaHus U Hayku P® ot 17.12.2010 Ne 1897.
2.0yHIaMeHTaIBHOTO sipa cojaepxaHus oodmiero obOpasoBanus /Ilox pen. B.B. Kosmosa, A.M. Konnakoa. M.:
IIpoceemenue, 2011.
3.denepanbHoro 3akona PO "O6 obpaszoBannu B Poccuiickoii @eneparin’ Ne 273-03.
4.CanlluHa 2.4.2.2821-10.
5.0cHOBHO# 00pa30BaTEILHON MPOTrpaMMBbl OCHOBHOTO OOIIET0 00pa3oBaHus
6.Paboueii nporpammsbl k yueOHuKY JI.C. ATanacsina, B.®. byry3oBa. u ap. 7-9 wiaccel: yuebHoe mocoOue st
obmeobpa3oBatensHBIX oprannzanuil/B.d.byty3os. M.: [Ipocsemenue, 2016.



7. Paboueii mporpamMmbel o reometpun k YMK JI.C. AtanacsiHa, B.®. Byry3oBa. 7-9 kiaccer /CocTaBHTENH
I"..MacnakoBa. M.: Bako, 2014.

8. Paboune mporpammsr mo yueouukam JI.C. Atanacsua, B.®. Byrysosa. u ap. 7-9 imaccsl. - Bosirorpan: Yuureis,
2012

OO6pa3oBaHHEe B COBPEMCHHBIX YCIOBHSAX NPHU3BaHO 00ecHeynTh (PYHKIHOHATBHYIO TPaMOTHOCTH U
COLIMAIBHYIO aIaNTal{io0 00YJaroIUXCsl Ha OCHOBE MPUOOPETEHUS] UMH KOMIIETEHTHOCTHOTO OIIBITa B chepe ydeHus,
MO3HAaHMA, IPO(ECCHOHANBEHO-TPYJIOBOrO BBIOOpA, JIMYHOCTHOTO pa3BUTHs, LEHHOCTHBIX OpHEHTAlMU U
CMBICIIOTBOPYECTBA. DTO MPEAOIpeesieT HalPaBJICHHOCTb Iiesield 00ydeHusl Ha ()OPMUPOBaHHE KOMIIETEHTHON
JMYHOCTH, CIOCOOHOW K JKU3HENEATEIBHOCTH M CaMOOIPEACICHHUI0 B HMH(POPMALMOHHOM OOIIECTBE, SICHO
NPEJICTaBISIONICH CBOM TOTEHIMAIbHBIE BO3MOKHOCTH, PECYPCHI U CIIOCOOBI peain3allii BEIOPAHHOTO >KM3HEHHOTO
MyTH.
enu 00yyeHus reoMeTpuu:

®  OBJIAJICHHUE CHCTEMOM r€OMETPUIECKUX 3HAHUHA 1 YMEHHUH, HEOOXOANMBIX AJIsI TIPUMEHEHUS B
MPaKTHIECKON ACATEIBHOCTH, N3YIEHH CMEXHBIX JUCIUIIINH, IPOJODKEHNS 00pa30BaHus;

®  UHTEIIEKTYaJbHOE Pa3BUTHE, (HOPMHUPOBAHUE KAUECTB JINIHOCTH, HEOOXOIUMBIX YEIIOBEKY AJIS
MIOJTHOLICHHOW JKU3HH B COBPEMEHHOM OOIIECTBE: SICHOCTh U TOYHOCTH MBICIH, KPUTHYHOCTH MBIIUICHHS U
UHTYHUILHH, JIOTHYECKOE MBIIICHHUE, JIEMEHTHI aITOPUTMHUECKON KyJIbTYpPbI, IPOCTPAHCTBEHHBIX
NPE/ICTAaBIICHUH, CIIOCOOHOCTH K NMPEOIOICHUIO TPYIHOCTEH;

e (opmupoBaHue MpeAcTaBIeHUI 00 HIESIX U METOAAaX MAaTEMAaTUKU KaK YHUBEPCAJIBHOTO SI3bIKA HAYKH U
TEXHUKHU; CPEACTBA MOAEIUPOBAHUS SIBICHUH U POLIECCOB;

e  BOCIUTaHHE KYJbTYPHI JIMYHOCTH, OTHOIICHHS K MaTeMaTHKE KaK K YaCTH 00IIe4eI0BeYeCKOil KyIbTYpHl,
MOHUMAaHHUA 3HAYUMOCTH MaTEeMaTHKHU JJIsl HAyYHO-TEXHHUECKOTOo Iporpecca;

IIpennonaraercs peann3oBaTh KOMIETEHTHOCTHBIMH, INYHOCTHO-OPUEHTHPOBAHHBIN, JESITEIBHOCTHBIA MOIXOIBI,
KOTOPBIE OTIPEIEISIOT 3aa4M 00yUCHUS:

e mpuoOpeTeHNEe 3HAHWI N YMEHHUH AJIsl HCTIONIb30BAHUS B IPAKTHIECKON IEATEIBHOCTH U TOBCEIHEBHOM
JKU3HH;

e  OBJIAJICHHE CIIOCOOAMHU MMO3HABATEIbHON, HHPOPMAIMOHHO-KOMMYHHUKATUBHOHN 1 pedIIeKCHBHOMN
JIeSITeTIbHOCTH

®  OCBOCHHE MO3HABATENHLHOM, NH)OPMALMOHHOMN, KOMMYHHKATHBHOM, pe(IEKCHBHON KOMITETEHIIMSIMU;

®  OCBOEHHE OOIIEKYJIbTYPHOH, MPAKTUIECKOH MAaTEMAaTUYECKOH, COIMATLHO-IMIHOCTHOW KOMITETEHITHSIMH,
9TO Mpeoaraer:

- obwexynomypuyio komnemenmuocmo (HOpMUPOBaHUE TPEACTABICHUI 00 HIEAX U METOAX MaTEMATHKH,
0 MaTeMaTuKe KaKk YHUBEPCAIbHOM S3bIKE HAyKH, CPEJCTBE MOJCIUPOBAHUS SIBICHUH U NPOLIECCOB;
(hopMupoBaHNE TOHUMAHHMS, YTO TEOMETPUIECKHIE (POPMBI SBIISIOTCS HICATH3HPOBAaHHBIMHU 00pazamMu
pearbHBIX 00BEKTOB);

- NPAKMU4ecKyio MamemMamuieckyio Komnemernmnocms (OBIaJICHNE I36IKOM T€OMETPHUH B YCTHOH 1
MIUCbMEHHOH (popMe, TeOMETPHUECKUMH 3HAaHUSAMH U YMEHHSIMU, HEOOXOJUMBIMH ISl U3Y9EHHS
HIKOJBbHBIX €CTECTBEHHO-HAYYHBIX JUCLUILINH; OBJIaJCHHS NPAKTUYECKUMHU HaBbIKAMH UCIIOJIb30BaHUs
TeOMETPHUUECKUX HHCTPYMEHTOB ULl H300paXXeHUs! (PUTyp, HAXOXKICHNS UX Pa3MEPOB);

- COYUANbHO-TUYHOCMHYIO KOMNemenmnocms (pa3BUTHE JTOTUUYECKOTO MBIIIICHUS, aITOPUTMUYIECKON
KyJNbTYpHI, IPOCTPAHCTBEHHOTO BOOOPAKEHHUS, HHTYUIINH, KOTOPbIEe HEOOXOIUMBI IJIsl TPOJIODKEHHS
00pa3zoBaHust U JUIsi CAMOCTOSITEIbHON JIESITENbHOCTH; (POPMUPOBAHHE YMEHHUS IIPOBOJUTH apTyMEHTAIHIO
CBOETO BBIOOpa MM XO/a PELIeHU 3a4a4H; BOCIIMTAaHHE CPEJCTBAMU MaTEMaTHKH KyJIbTYpBl IUYHOCTH
Yyepe3 3HaKOMCTBO C HCTOPHEH T€OMETPHH, IBOTIONNEH TeOMETPUIECKUX HACH).

Komnemenmnocmmuulii no0xo0 onpeensieT Clelylonre 0COOCHHOCTH MPEIbSBICHUSI COAEPX aHNs 00pa30BaHMs: OHO
NPEJICTaBICHO B BHJE TPEX TEMAaTHUYECKHX OJIOKOB, obecrieynBarommx (pOpMHpOBaHHE KoMmeTeHIMH. B mepsom
0JI0OKE TpeACTaBIICHBl UJAKTHYCCKHE EAWHHIBL, OOECleUnBaIONINE COBEPIICHCTBOBAaHUE TI'E€OMETPHUECKUX
HaBBIKOB. Bo BTOpOM - QuaaKkTHYecKHe €IUHMLBI, KOTOpbIE COAEpPKAT CBEJCHUS U3 HMCTOPHU IE€OMETPHU. OJTO
coziepkanue o0ydeHUs SBISIeTCs 0a30i IS pa3BUTHSI KOMMYHMKATHBHON KOMIIETEHIIMN yJamuxcs. B Tperbem Oiioke
MPE/ICTABICHBl JUIAKTHYECKHE €IMHUIBI, OTpakaiollie WH(MOPMAIMOHHYI0 KOMIIETEHIMIO M O00ECIeYHBaOIINe
pazBuTHE y4eOHO-TI03HABATENHHON U pe(ICKCMBHON KOMIIETEHIUH.

IIpuammner oT6Opa conepKaHHs CBA3aHBI C IPEEMCTBEHHOCTBIO IIelell 0Opa3oBaHHS Ha PA3NUYHBIX CTYIEHSIX U
YPOBHSIX OOy4eHHs, JIOTUKOW BHYTPUIPEIMETHBIX CBS3eH, a TaKkkKe C BO3PACTHBIMH OCOOEHHOCTSMH Pa3BUTHA
YUaIuxcsl.

Juunocmnas opuenmayus 06pa30BaTEIHHOTO POIIECCA BBIABISET MPUOPHTET BOCIIUTATEIHHBIX M PA3BUBAIOIINX
reneit ooydenus. CiocoOHOCT yJaruxcsi HOHUMATh IPUYHHBI U JIOTHKY PAa3BUTHS MaTEMAaTHYECKUX IPOIECCOB
OTKpBIBaET BOZMOXKHOCTb JIJIS OCMBICIIEHHOT'O BOCIIPHSITHSI BCETO pa3HO00pa3Hsi MUPOBO33PEHUECKIX,
COIIMOKYJIBTYPHBIX CHCTEM, CYIIECTBYIOIIMX B COBpeMEHHOM Mupe. CrcTeMa y4eOHbIX 3aHITHI pH3BaHa
CIOCOOCTBOBATH PA3BUTHIO JIMYHOCTHOM CaMONAEHTU(HUKAIMN, T'YMAHUTAPHON KYJIBTYPBHI IIKOJILHUKOB, UX
NPHOOIIEHHUIO K €CTECTBEHHO-MAaTEMaTHYECKON KyJIbType, MOTHBALIMH K COL[MAJIbHOMY MO3HAHHIO M TBOPYECTBY,
BOCIUTAHHUIO JJNYHOCTHO M OOLIIECTBEHHO BOCTPEOOBAHHBIX Ka4ECTB, B TOM YHCIIE TPaXKJaHCTBEHHOCTH,



TOJIEPAaHTHOCTH.
JleamenbHocmuulit n00X00 OTPAXKAET CTPATETUIO COBPEMEHHON 00pa30BaTeIbHOM MOJIMTHKH: HEOOXOAUMOCTh
BOCIIMTAHMS YEJIOBEKA M TPAXKJAHIHA, HHTETPUPOBAHHOTO B COBPEMEHHOE €My OOIECTBO, HAIEJICHHOTO Ha
COBEpPILICHCTBOBaHUE 3TOro obmecTBa. CHcTeMa ypOKOB COPHEHTHPOBaHA HE CTOJBKO Ha MEpeady «TOTOBBIX
3HAHUID», CKOJIBKO Ha (POpMUpPOBAaHUE aKTUBHOI JTMYHOCTH, MOTHBHPOBAHHOH K caM000pa30BaHMIo, 00Iagatonieit
JOCTaTOYHBIMH HABBIKAMH W TICHXOJIOTHIECKIMH YC/MaHOBKAMH K CAMOCTOSITEIEHOMY ITIONCKY, 0TOOpY, aHAIIN3Y U
UCIIOJIb30BaHUIO HH(POPMALMH. DTO TIOMOKET BBIITYCKHHKY a/IallTUPOBATHCS B MUPE, Iie 00beM NH(GOpMALU PacTeT B
TeOMETPUYECKOH MIPOrPECCHH, I/Ie COLMANIbHAS M TPO(eCcCHOHANbHAs YCHEUTHOCTh HAIPSIMYIO 3aBHUCST OT
MO3UTUBHOTO OTHOUIEHUS K HOBAIUAM, CAMOCTOSATEIbHOCTU MBIIIUICHHUS U MHUIIUATUBHOCTH, OT TOTOBHOCTH
TIPOSIBIISITH TBOPUYECKHUI TOJIXO K JIEITy, HCKAaTh HECTaHIaPTHBIE CIIOCOOBI PEIICHHUS MPO0JIeM, OT KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS C JIIOABMU.

Junaxktuueckast MOJETb OOYYEHUsS U Ie1IarOTHUECKHE CPECTBA OTPAKAIOT MOJEPHU3AIMIO OCHOB Y4€OHOTO
nporecca, NX IePEOPUEHTANNIO Ha TOCTIKECHIE KOHKPETHBIX PE3yIbTAaTOB B BUAE C(HOPMUPOBAHHBIX YMEHHUH U
HaBBIKOB YJaIINXCsl, 000OIIEHHBIX CIIOCOO0B AeATeNbHOCTH. POPMUPOBAHIE IIETOCTHBIX IPEICTABICHUH O
TeoMeTpuH OyAET OCYIIECTBIATHCSA B XOJ€ TBOPUECKOH AEATEIPHOCTH YJaIIXCsI HA OCHOBE JINYHOCTHOTO
OCMBICJICHHS] TEOMETPUIECKUX (PAKTOB U ABICHUH. 0c000€ BHUMAHHE yCISIETCS TO3HABATENbHON aKTHBHOCTH
yYaIuxcs, UX MOTUBHPOBAHHOCTH K CAMOCTOSITEIBHOM yueOHo# paboTre. D10 mpenmnosaraeT Bece Oojiee IIMpoKoe
UCTIONIb30BaHNE HETPAIUIIMOHHBIX ()OPM YPOKOB, BTOM YHCIIE METOANKH JICJIOBBIX M POJIEBBIX HT'P, IPOOIEMHBIX
JUCKYCCHUM, MEKXIPEAMETHBIX HHTETPUPOBAHHBIX YPOKOB HT. .

[Inanupyercs UCTIONb30BaHKE CIEAYIOIIHUX TEXHOJIOTHH B IPENoJaBaHUU IIpeMeTa:

L4 TCXHOJIOT'MU IIOJIHOTO YCBOCHUS,
e  TEXHOJIOTHH 00yuYeHHs Ha OCHOBE PELICHHUS 3a/1aY;
L4 TCXHOJIOTHUN o6yqu1/1;1 Ha OCHOBC CXCMAaTUYCCKUX U HOBBIX 3HAKOBBIX Mo,ueneﬁ.

[ ecTecTBEHHO-MaTEMaTHIECKOTO 00pa30BaHMs IPHOPUTETHBIM MOKHO CUUTATh PA3BUTHE YMEHUI
CaMOCTOATENIHHO ¥ MOTHBHUPOBAHHO OPTaHM30BBIBATH CBOIO II03HABATEIHHYIO, HCIIOIB30BATh HJIEMEHTHI TPUIHHHO-
CJIC/ICTBEHHOTO 1 CTPYKTYPHO- (DyHKIMOHAIHHOTO aHAJIN3a, OIPEIEIATh CYIIECTBEHHbIE XapaKTePUCTUKH
M3y94aeMOro 0ObEKTa, CAMOCTOATENFHO BEIOMPATh KPUTEPHUH JUTIS CPAaBHEHHS, COTIOCTABIICHHS, OLICHKH U
Kiaccu(uKanuu 0OBEKTOB - B IPOTPaMMeE 3TO ABJIAETCS OCHOBOM JUTS IIEJIETIOIaraHusl.

H3ydeHue reoMeTpuu B 7-9 Kilaccax HalmpaBJIeHO Ha JOCTHKEHUE CIEAYIONIMX Leseil:

Hanpasnenue pazsutus Komnerenun

® DPa3BUTHE JIOTHYECKOTO U KPUTUYECKOTO MBILUICHUS, KyJIbTYpPbl PEUH;
® BOCIHMTaHHME Ka4yecTB JIMYHOCTH, OOECIEYMBAIOIINX, YBaKEHHE K HWCTUHE H
KPUTUYECKOTO OTHOIICHHS K COOCTBEHHBIM U YYXXHM CYKACHHSIM;

e (GOpMHpOBaHHE Y y4YallUXCS MHTEUICKTYaJbHOW YECTHOCTH U OOBEKTHBHOCTH,
CHOCOOHOCTH K TIPEOJIOJICHUIO MBICIUTENBHBIX CTEPEOTHUIIOB, BBITCKAIOUIMX M3
OOBIICHHOT'O OITBITA

e (QopMHpOBaHHE KaYESCTB MBIIUICHHS, HCOOXOIUMBIX [UIS aJalTallid B COBPEMEHHOM
HHPOPMALMOHHOM OOIIECTBE;

e pa3BHTHE MHTEpeca K MAaTeMaTHYeCKOMY TBOPYECTBY M  MaTeMaTHYECKHX
crocoOHocTeH

JImgyHOCTHOE

e @dopmMHupoBaHHME NPEACTABICHUA 00 HAEAX M O METOAaX MaTeMaTHKH Kak 00
YHHUBEPCAJIBHOM SI3bIKE HAYKH M TEXHUKH, YaCTH 00IIeYeI0BEYECKOM KYIbTYPHI;

e VYMeHME BHUIETb MaTeMaTUYECKYI0 3aJauy B OKPYXalolleM MHUpE, UCIOJb30BaTh
MaTeMaTHYeCKUe CpeACTBa HATMSAHOCTH  (PUCYHKH, YEPTEeXKH, CXEMBI) Il
MertamnpeameTHoe WJUIIOCTPALUK, UHTEPIIPETALIMY, apTyMEHTALIUU;

e OgiajieHHe yMEHHEM JIOTMYEeCKH OOOCHOBBIBATh TO, YTO MHOTHME 3aBHCHMOCTH,
0oOHapyKeHHbIE IIyTeM pPacCMOTPEHHsI OT/AENBHBIX YaCTHBIX ClIy4aeB, MMEIOT 00liee
3HAUEHHE W PacIpOCTPAHIIOTCS Ha BCe (PUIYpBI ONpPENEICHHOTO BHUJA, U, KPOME TOTO,
BbIpadaThIBaTh MOTPEOHOCTH B JIOTHYECKOM 000CHOBaHHH 3aBUCHMOCTEH

e BrisiBieHNe MpakTHYECKOW 3HAYMMOCTH HAyKH, €€ MHOTOOOpa3HBIX NMPHIOXKEHUH B
CMEXKHBIX TUCLMIUIMHAX U MIOBCEIHEBHON IEATEIbHOCTH JTHOAEH;

IpenmetHoe e Co3pmanve ¢QyHmameHTa JUII  MaTeMaTHYECKOro  Pa3BUTHA, (GOpMHpOBaHMS
MEXaHU3MOB MBIIIUIEHUS, XapaKTEPHBIX JI1 MATEMaTHYECKON e TENTbHOCTH.

Ha ypoBHe ocHOBHOTO 00111€TO 00pa30BaHKs 33/1a4M YIE€OHBIX 3aHITUI ONPENENICHbl KaK 3aKPEIUICHUE YMEHUH
pa3AemATh MPOIECCH Ha TAIIbI, 3BEHbS, BBIACIIATH XapaKTepHble IPUUNHHO-CIICACTBEHHBIE CBSI3H, ONIPEALIIATh
CTPYKTYpPY 00BEKTa MMO3HAHNSA, 3HAUNMBbIe (YHKIIMOHAIBHBIE CBS3H M OTHOIICHHUS MEXIY YacTSIMH IEJI0T0,
CPaBHUBATh, COIIOCTABIIATH, KIACCUPHUINPOBATH, PAHKHPOBATH OOBEKTHI [0 OJTHOMY HJIM HECKOIBKUM
Npe/III0KEHHBIM OCHOBaHUAM, KpuTepusM. [IpruHIMnuanbHoe 3HaYEHHE B paMKax Kypca puoopeTaeT yMeHne



pas3nuuath (aKkTel, MHCHHS, JOKA3aTEIbCTBA, THIOTE3bI, AKCHOMBI

[Ipu BBITTOTHEHNH TBOPUYECKHUX PAOOT (POPMHUPYETCS] yMEHHUE OMPECIST aIeKBAaTHBIE CIIOCOOBI PEIICHNUS
yueOHO# 3aJaur Ha OCHOBE 3aJaHHBIX AITOPUTMOB, KOMOMHHPOBATH N3BECTHBIC aITOPUTMBI IESTEIBHOCTH B
CHUTYaIUsIX, HE MPEATIOIAraloNIUX CTAHAAPTHOTO IPUMEHEHUSI OJTHOTO U3 HUX, MOTHBUPOBAHHO OTKA3bIBATHCS OT
o0pasiia AeATeIbHOCTH, ICKaTh OPUTHHAIBHBIC PELICHUS.

VYyamuecs T0HKHBI TPHOOPECTH YMEHUS 10 ()OPMHUPOBAHUIO COOCTBEHHOTO aJITOPUTMA PEIICHUS
MO3HABATENILHBIX, POPMYNIUpPOBATh MPOOIEMY U LIENTH CBOEH paboThI, ONPEEIATh aleKBaTHbIE CIIOCOOBI 1 METOIBI
pelieHust 3a71a4u, MPOTHO3UPOBATh 0XKUAAEMBI PE3YJIbTAaT U COIOCTABIST €r0 C COOCTBEHHBIMH T€OMETPHYECKUMHU
3HAHUSAMH. YUalluecs J0JKHBI HAayYUThCs IPEACTaBIATh Pe3y/IbTaThl UHAUBUAYATIbHOM U TPYIIIOBOM
MO3HABATEJILHOM JIEATENILHOCTH B (JOPMax KOHCIEKTa, pedepara, pereH3nm.

Ha ypoxax yuamuecs MOryT Oosnee yBEpPEeHHO OBJAJETh MOHOJOTMYECKOW M AMAJOTHYECKOH pPEuUblo,
YMEHHEM BCTyHaTb B pedyeBoe OOIIEHHE, Y4acTBOBAaTh B jauayiore (IOHMMAaTh TOYKY 3pEHUs coOeCeqHHKa,
NPU3HABaTh NMPAaBO Ha WHOE MHEHHWE), NPUBOJIUTH IIPHMEPHI, NOAOUpPATh apryMEHTHI, IepedpasupoBaTh MBICIb
(OOBACHATD «MHBIMH CIIOBaMM»), (OPMYJIHPOBATH BBHIBOABL. JlJI1 PEIICHHUS NO3HABATENBHBIX M KOMMYHHKAaTHBHBIX
3a7a4 ydJammMcsl TpeuIaraercsl HCIONb30BaTh Pa3IMYHBIC HCTOYHHMKH HMH(OPMAIMK, BKIIOYAs SHIMKIONCIIHH,
CIIOBapH, MHTEPHET-PECYPCHl M Apyrue 0as3bl JAAaHHBIX, B COOTBETCTBHM C KOMMYHHMKAaTHBHOHM 3anadei, chepoil u
CHUTYyaliell OOIIEHNsI OCO3HAaHHO BBIOMPATH BBIPA3UTEIIBHBIC CPEICTBA A3BIKA M 3HAKOBBIC CHCTEMBI (TEKCT, TaOiMIIa,
cXeMa, ayJHOBU3YaJIbHBIA PA U 1Ip.).

AKIIEHTHPOBAaHHOE BHUMaHHE K IPOJYKTHBHBIM (hopMaM y4eOHOH eI TeTbHOCTH TPEIoIaracT akTyaIu3aluio
UHGOPMAYUOHHOTI KOMNEMEHMHOCIY  YHauuxcs: (HOPMHUPOBAHUE INPOCTEHIINX HABBIKOB pPabOThl C HCTOYHHKAMY,
MaTepHuagaMu.

bonpuryro  3HaYMMOCTH O0pa30BaHUA COXPAHIET  UHDOPMAYUOHHO-KOMMYHUKAMUBHAA — OeAMeTbHOCHb
yuawyuxcs, B paMKax KOTOPOW pa3BHBAIOTCS YMEHHUSI M HaBBIKU IOKMCKA HYXKHOHM MH(OPMALMK 110 33/laHHON TeMe B
MCTOYHMKAX PA3JIMYHOTO THIIA, W3BJICUCHUS HEOOXOAMMOHN HMH(OpPMALMM W3 MCTOYHUKOB, CO3JAHHBIX B PA3IMYHBIX
3HAKOBBIX cHUCTeMax (TEeKCT, Tabyuma, TrpadyK, JHarpaMma, ayAuoBU3YalIbHBIA PSA U 1Ip.), IepeBoAa HHPOPMALIH 13
OJIHOHM 3HAKOBOHM CHCTEMBI B APYIyI0 (M3 TEKCTa B TaONMIly, U3 ayJHOBH3YaJbHOTO psfa B TEKCT M Ip.), BbIOOpa
3HAKOBBIX CHCTEM aJICKBATHO ITO3HABATEILHOW M KOMMYHUKAaTUBHON CUTYyalllH, OTACICHHUS] OCHOBHON NH(OPMALK OT
BTOPOCTEIICHHOHM, KPUTHYECKOTO OLICHHUBAHMS JIOCTOBEPHOCTH IOTYyYEHHOW HH(OpMAImK, Nepemadn ConaepKaHus
WH(GOPMAUK aJeKBaTHO MOCTAaBICHHON LM (CXKaTo, MOJIHO, BHIOOPOYHO). Ydaluecs JOKHBI YMETh Pa3BEepHYTO
00OCHOBBIBaTh CYKACHHMS, [1aBaTh OIPEACNICHUS, NPUBOIUTH JIOKA3aTeNbCTBA (B TOM 4YHCIE OT IPOTHUBHOIO),
OOBSICHATh M3y4YCHHBIE TIOJIOKEHHSI HA CAMOCTOSITENILHO TOI00paHHBIX KOHKPETHBIX MPUMEpax, BIAJETh OCHOBHBIMU
BUJIaMH TTyOJIMYHBIX BBICTYILICHHH (BBICKa3bIBaHMS, MOHOJIOT, JIUCKYCCHS, MOJIEMHUKA), CJI€A0BATh STHUECKUM HOPMaM
U NIpaBUJIaM BeJICHUS Juanora, auciyrta. IIpenmnonaraeTcst yBepeHHOE HCIIOIb30BAHUE YUAIIMMUCS MYJIbTUMEIUHHBIX
PECYPCOB M KOMITHIOTEPHBIX TEXHOJOTWH Juisi 00pabOTKH, mepeaayn, cucTeMaTu3aniud MHQopMaluy, co3nanus 0a3
JIAHHBIX, [IPE3EHTalluH Pe3yIbTaTOB MO3HABATEILHON U MMPAKTUIECKOH AESTENbHOCTH.

CraHmapT OpHMEHTHPOBAH HA BOCIUTAaHHE IIKOJbHUKA-TpaXKIaHMHA M matprota Poccuu, pasBUTHE yXOBHO-
HPaBCTBEHHOTO MHpa INKOJBbHUKA, €ro HAI[MOHAJILHOTO CAaMOCO3HAHMS. OTH TMOJIOKEHUS HAIUIM OTPaKCHHE B
COlep)KaHMM YpOKOB. B mporecce oOydeHHs OIDKHO OBITh C(HOPMHUPOBAHO yMEHHE (OPMYIMPOBATH CBOM
MHPOBO33pEHYECKHE B3IJISIBI M HA 3TOH OCHOBE - BOCIIMTaHUS TPaykJaHCTBEHHOCTH 1 ITaTPHOTH3MA.

Cpoku peanu3anuy NporpaMMabi:
[Iporpamma paccuurtasa Ha 3 roga

O0mas xapakTepucTHKA Kypca reoMeTpuu B 7-9 Kiiaccax

B kypce yclnoBHO MOXHO BBIICIWTH CIEAYIOIIUE cojepxkarenbHble mmHUM: «Harmagnas reomerpus»,
«"eomerpryeckue Qurype», «3MepeHre TreoMeTpuuecKnx BenmmuuH», «KoopauHate», «Bexroper», «Jlormka un
MHOKECTBaY, «I €OMETpHs B HICTOPHIECKOM Pa3BUTHID).

Marepuain, oTHOCSIIMICS K mHNK «HarmsaHas reoMeTpus» (3JIEMEHTHI HaIISITHOM CTEPEOMETPHH), CIOCOOCTBYET
Pa3sBUTHIO IPOCTPAHCTBEHHBIX MPEICTABICHUN YYalllUXCs B pAMKaX U3y4EHHUs! INTAHUMETPHH.

Conepxanue paszenoB «leomerpudeckue ¢uryps» u «/3MepeHne reoMeTpHYecKHX BEJMUYMH» HALlEIeHO Ha
TOJIy4eHHE KOHKPETHBIX 3HAHUI O TeoMeTpUUecKol (Urype Kak BaKHEHIIel MaTeMaTHYeCKOW MOJIEIH s OIMCaHHs
okpyxaroriero Mupa. CHCTeMaTH4eCKoe H3ydYEeHHE CBOMCTB T'€OMETPHUYECKHX (PUTYp MO3BONUT Pa3BHUTh JIOTHYECKOE
MBILIUIEHUE U II0Ka3aTh NPUMEHEHHE 3TUX CBOMCTB IIPU PELLECHUM 3a/1a4 BBIYUCIUTEIBHOTO U KOHCTPYKTHBHOI'O
XapakTepa, a TAK)Ke IPU PELLIEHUH IPAKTUYECKUX 3a1a4.

Martepuai, OTHOCALIMICS K COAEpKaTeIbHbIM JIMHUAM «KoopauHaTe» U «BEKTOphI», B 3HAUMTEIIBHON CTEIIEHU
HecéT B ceOe MEXIpeJMETHbIE 3HaHMS, KOTOpPhlE HAaXOIAT NPHMEHEHHWE KaK B PasiIMYHBIX MaTeMaTHYECKHX
JUCLUIUINHAX, TAK U B CMEKHBIX IpeMETaX.

OcobOeHHOCTBIO JHMHUM <«JIOTMKA W MHOXKECTBa» SBISETCS TO, 4YTO IPEACTaBJICHHBIH 3/1eCh MaTepHhal
HNPEUMYINECTBEHHO W3Y4aeTcsl IpPU PAaCCMOTPEHUM pAa3IMYHBIX BOHPOCOB Kypca. COOTBETCTBYIOIMI MaTephan
HalleJIeH Ha MaTeMaTH4ecKoe Pa3BUTHE ydaluxcs, GopMHpOBaHUE Y HUX YMEHHUsS TOYHO, CXKAaTO U SICHO M3JIaraTh
MBICIIH B yCTHOHN M MUCbMEHHOMH peun.

Jlvans «'eomeTpyrs B HCTOPUYECKOM Pa3BUTHI TIpeIHa3HaueHa A1 (POPMHUPOBAHUS HPEICTABICHUH O T€OMETPUH



KaK YacTH YeJIOBEUECKOU KyJbTYpbI, ISl OOLIEr0 Pa3BUTHS IIKOJBHUKOB, IS CO3JAHUS KYJbTYPHO-HCTOPHYECKOM
cpensl 00ydIeHHSI.

ABTOpCKHE MPOrpaMMBbl, HA OCHOBE KOTOPBIX pa3padoTraHa padoyasi nporpaMmma.

1.Pabouas mporpamma k y4eOHUKY JI.C. Atanacsua, B.®. byry3oBa. u mp. 7-9 xmaccel: yueOHOe mocoOme s
o61eobpa3zoBarenbHbix opranuzaiuii/B.d.byty3zos. M.: [Ipocsemenne, 2016.

2. Pabouas mporpamma mo reomerpun k YMK JL.C. Artanacsna, B.®. Byry3oBa. 7-9 kmaccel /CocraBuTenb
I"'1.MacnakoBa. M.: Bako, 2014.

3.Paboune nporpammsl no yyebnukam JI.C. AranacsHa, B.®. Byrysosa. u np. 7-9 kiaccsl. - Bonrorpan: Yuurens,
2012

Onucanue MecTa y4eOHOI0 MpeiMeTa B Y4eOHOM ILJIaHe.

YueOnsrit mpenmet «I'eomeTpus. 7-9 Kitaccy OTHOCUTCS K 00pa3oBaTenbHOMN obmactu «MaTeMaTHKay.
B y4eOHOM II1aHE Ha M3ydYEHHE reOMETpUH B 7-9 Kiaccax OTBOAMTCS 68 4acoB M3 pacyeTa 2 4 B HEACTIO B
TEUeHHe KaX0ro roja o0ydenus, Bcero 204 vaca.

Onucanye NEHHOCTHBIX OPUCHTHUPOB COACPKAHUA yqe6H0r0 npeaMera.

MHOTUM JIIOJSIM B CBOEH KU3HH TPUXOJHUTCSI BBIMOJHATH JOCTATOYHO CJIOXKHBIE PACUETHI, MOJB30BATHCS
0O0IICYOTPEOUTEILHOW BBIYUCIUTEIBHON TEXHUKOM, HAXOIUTh B CIIPABOYHUKAX W MPHUMEHSATH HYXKHBIC (DOPMYJIBI,
HCIOJIb30BaTh MPAKTUYCCKUE TMPHEMbl T'€OMETPHUYCCKHX M3MEPCHUH M TMOCTPOCHHH, YWTaTh HH(OPMAIIHIO,
MPEJICTABJICHHYIO B BHIIC TA0JIHUII, TUarpaMM, rpa(uKoB, IOHUMATh BEPOSTHOCTHBIN XapakTep CIydailHbIX COOBITHIA,
COCTABJISATh HECJIOXKHBIC AITOPUTMBI U JIP.

Be3 KOHKpETHBIX MaTeMaTHYCCKUX 3HAHHK 3aTPYJAHCHO NMOHHMAHHE MPHHIUIIOB YCTPONCTBA U KCIOJIH30BAHUS
COBPEMCHHOW TEXHHUKH, BOCIHPHUITHE HAyYHBIX 3HAHWN,  BOCHPHUATHE M HWHTEPIpETalusi pa3HOOOpa3HOH
COLIMANIbHON, HYKOHOMHUYECKOH, monuTuueckoi wuHpopMmaimu. TakuM o00pa3oM, MpaKTUYECKas MOJIE3HOCTb
MaTeMaTUKH OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SBISIOTCA (DyHIAMEHTAIbHBIE CTPYKTYPhI PEATbHOrO MHpA:
MPOCTPAHCTBEHHBIE ()OPMBI U KOJMYICCTBEHHBIC OTHOIIEHHS - OT MPOCTEHIIINX, YCBAMBAEMBIX B HEIIOCPEICTBEHHOM
OTIBITE JIFOJICH, 10 JOCTATOYHO CIIOXKHBIX, HEOOXOMUMBIX Ul PA3BUTHS HAYYHBIX U TEXHOJOTHMYCCKUX HJICH.

be3 6a30BOii MaTeMaTHYECKOW MOATOTOBKUA HEBO3MOXKHO JOCTHYbL BBHICOKOTO YPOBHsI 00pa30BaHUsl, TaK KaK BCE
0OoJbIIIe CHCIUANBHOCTEH CBSI3aHO C HEMOCPEACTBCHHBIM IPUMCHEHHEM MAaTEeMaTWKU (IKOHOMHKA, OHW3HEC,
(buHaHCHI, (QU3UKa, XUMUS, TCXHHKA, HHOOpPMATHKA, OUOJIOTHS, TICUXOJIOrus u MHorue npyrue). CienoBaTelbHO,
pacuupseTcs KPyr MIKOJbHUKOB, A1 KOTOPHIX MATEMAaTHKA CTAHOBUTCS MPOGECCHOHATBHO 3HAYUMBIM TIPEAMETOM.

B coBpeMeHHOM OOIIECTBE BaXXHBIM SIBJISACTCS (OPMHPOBAHHE MATEMATHYCCKOrO CTHJIS —MBIIIICHUS,
MPOSIBJISIFOIICTOCS B OMPEICIICHHBIX YMCTBEHHBIX HABBIKAX.

B mporiecce MaTeMaTHUECKOW JSATEIBHOCTH B apCceHal MPUEMOB W METOJOB YEJIOBEYSCKOTO MBIILICHHS
€CTECTBEHHBIM O0pPA30M BKIIIOYAIOTCSI MHAYKIUS U JCIyKUus, 0000IIeHHe W KOHKpPETHU3allys, aHAIN3 U CUHTE3,
KiaccuuKanms W cucTemMarusanmus, adctparupoBanue u aHanorus. C TOMOIIBIO O0OBEKTOB MaTeMaTHUECKHUX
YMO3AKIIIOYEHHH ¢ TPaBWI HMX KOHCTPYMPOBAHUS BCKPBIBACTCSI MEXaHHU3M JIOTMYECKHX IOCTPOCHHIA,
BbIPa0ATHIBAIOTCS YMEHUsSI (HOPMYITHUPOBaTh, OOOCHOBBIBATH U JIOKA3BIBATH CYXKICHHUS, TEM CAMbIM DPa3BHUBAETCS
JIOTHYECKOe MBIIIIeHHe. MareMaTiuke NPUHAICKHUT BeAylias poib B (OPMHPOBAHUM AITOPUTMHUYECKOTO
MBIIUICHHSI, BOCITUTAHUN YMEHHS JCUCTBOBATH 110 3a1aHHBIM aJITOPUTMAaM U KOHCTPYHPOBATh HOBBIE.

B xoxe pernreHust 3a7a4 OCHOBHOW y4eOHOU IEsATEIbHOCTH Ha yPOKaxX MaTeMAaTUKU Pa3BHBAIOTCS TBOpUYECKAsl U
NpUKIaaHAs CTOPOHBI MBINUICHUS. VICMOAh30BaHWE B MAaTEMAaTUKE HAPSAAY C ECTECTBEHHBIM HECKOJIBKHX
MaTEeMAaTHYECKUX SI3BIKOB Ja€T BO3MOXKHOCTh Pa3BHUBATh y YYAIMXCS TOYHYIO, SKOHOMHYIO M HH()OPMATHBHYIO
YCTHYIO M TUCBMEHHYIO Pe4b, yMEHHE OTOMPATh HANOOIIEe MOIXOASAIINE I3bIKOBBIC (B YACTHOCTH, CHMBOJINYECKHE U
rpaduyeckue) cpeacTaa.

Maremariyeckoe 00pa3oBaHHe BHOCHT CBO¥M BKiIaqg B (opMmupoBaHHe o0OIIeH KyIbTypbl dYenoBeka. Eé
HEOOXOMUMBIM KOMIIOHEHTOM SBJISIETCS 0O0Ilee 3HAKOMCTBO C METOJaMM IIO3HAHMS JIEHCTBUTEILHOCTH, YTO
BKJIFOYAEeT MMOHMMAHUE JHAIEKTHYECKOM B3aUMOCBSI3M MAaTEeMAaTHKH U JCWCTBUTEIBHOCTH, MPEICTABICHUE O
npejMeTe W METOJC MAaTEMAaTHKH, ero OTJIHYUSX OT METOJOB E€CTECTBEHHBIX M T'yMaHHTapHBIX HaykK, 00
0COOEHHOCTSIX IPUMECHEHHUST MATEMATUKH JIJIS PEIICHIS HAYYHBIX U MPUKIIATHBIX 3a1a4.

W3yueHne MaTeMaTHKH CHOCOOCTBYET JCTETHYECKOMY BOCHHTAHUIO 4YEIIOBEKa, NMOHUMAHHUIO KpacoTHl U
M3AIIECTBA MATEMATHYCCKUX PACCYXKICHUH, BOCHPHUATHIO T'€OMETPHUYCCKUX (DOPM, YCBOCHHIO HACU CHMMETPHH.
M3ydeHne MaTeMaTHKU Pa3BUBAET BOOOPAKEHHE, MPOCTPAHCTBEHHBIC IPEICTABICHUS.

HcTopust pa3sBUTHS MaTeMaTHYSCKOTO 3HAHMS AaeT BO3MOYKHOCTD IOIOJHHUTh 3alac MCTOPUKO-HAYYHBIX 3HAHUUN
IIKOJIBPHUKOB, C(HOPMUPOBATh y HHUX MPEACTABICHHUS O MaTEMAaTWKE KaK 4acTH OOIIEYETOBEUCCKOU KYyJIbTYPHI.
3HAKOMCTBO ¢ OCHOBHBIMH HCTOPHYCCKMMH BEXaMH BOSHUKHOBEHUS M PA3BUTHS MaTeMaTHUCCKON HAYKH,

Cyap0aMu BEJIMKHUX OTKPBITHIA, HMEHAMH JIIOJICH, TBOPUBIINX HAYKY, MTOJDKHO BOWTH B MHTCIUICKTYaJbHBIH Oarax
Ka)JIOTO KYJIbTYPHOTO YEIOBEKA.



.JII/I‘IHOCTHLIC, METANIPEAMETHBIC U IPEAMETHBIC PE3YJdbTAThl 0CBOCHUA

co/lepKaHus Kypca
HporpaMMa obecreunBaeT JAOCTUIKCHUE CJICAYIOIUX PE3YJIbTaTOB OCBOCHHA 06pa30BaTean0171
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JUYHOCMHbLE:
(¢opMHupOBaHHE OTBETCTBEHHOTO OTHOMIEHUS K YIEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJaromuxcs K CaMOpPa3BUTHIO U caMOOOpPa30BaHUIO HA OCHOBE MOTHBAIIMHM K OOYYEHHIO U O
3HAaHUIO, BEIOOPY ManpHelmero oopazoBaHus Ha 6a3e OPUEHTHUPOBKHU B MUpe mpodeccuit u
npodecCHOHaNbHBIX MPEANOYTEHNH, OCO3HAHHOMY MTOCTPOEHUIO0 HHAUBHIYaIbHONH 00pa3oBaTENbHON
TPAEKTOPHUHU C YUETOM YCTOWUHMBBIX IIO3HABATEIBHBIX HHTEPECOB;
(¢opMHUpOBaHUE ILIEJIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOLIECTBEHHON MPaKTUKH;
¢bopMupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIEHUU U COTPYAHHYECTBE CO
CBEPCTHUKAMH, CTAPLUIMMHU U MJIAJIIUMHU B 00pa3oBaTelbHOM, 00IECTBEHHO OJIE3HOH, yueOHO -
UCCIEN0BATENLCKOM, TBOPYECKOM M IOPYTrUX BUAAX [EATEILHOCTH,
yMEHHE SICHO, TOYHO, TPAMOTHO H3JaraTh CBOM MBICIU B YCTHOI M MUChMEHHON peyH, HOHUMATh
CMBICJI IOCTABJCHHOW 3a/1auy, BEICTPAUBATh apTYMEHTAIUIO, IPUBOJUTH IPUMEPHI U KOHTPIPHUMEPHI;
KPUTHYHOCTHh MBIIIJICHUSA, YMEHHE pPaclo3HaBaTh JOTHYECKH HEKOPPEKTHBIC BHICKA3BIBAHUS,
OTINYATh TUIOTE3Yy OT (akTa;
KPEaTHBHOCTH MBIIIJICHNUS, HHUIIMATHBA, HAXOAUYNBOCTh, AKTUBHOCTH NPH PEIICHUH T'€OMETPUIECKHUX
3ajad;
yMEHHE KOHTPOJHPOBATH NMPOLECC U pe3ylbTaT yueOHOH MaTe MaTUUYECKOI AesATeIbHOCTH;
CIOCOOHOCTh K AMOLIMOHAJILHOMY BOCHPHUITHIO MaTeMaTHYe CKUX 00BEKTOB, 3a7a4, pEeUICHUH,
paccyxaeHuil;
Memanpeomemuble:
yMEHHE CaMOCTOSTeJIbHO INIAHMUPOBATh aJbTEpPHATHBHbIE NYTH [IOCTIKECHHUSA IeJied, OCO3HaHHO
BBIOMpAaTh Hanbosee 3 PpeKTUBHBIE CIOCOOBI pelIeHHs yUeOHBIX U MIO3HABATENBHBIX 3aay;
YMEHHE OCYIIECTBIATh KOHTPOJb MO PE3yabTaTy U IO cOco0y AeicTBUSA Ha ypOBHE MPOU3BOIBHOTO
BHUMAaHHSA U BHOCUTH HEOOXOAMMBIE KOPPEKTHBHI;
yMEHHE aJeKBaTHO OIIEHUBATH MPABHJIHHOCTH WJIM OIIMOOYHOCTh BBHINOJHEHHS yueOHOU 3a1a4u, e
00BEKTHBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOXKHOCTH €€ PELICHHS;
OCO3HAHHOE BJIaJICHUE JIOTHICCKUMH NEHCTBUIMH ONpeNeeHUS MMOHATHH, 0000MeHNs, YCTAaHOBICHHUS
aHAJOTHH, KIacCU(UKAIMH Ha OCHOBE CaMOCTOSTEILHOTO BIOOpAa OCHOBAHUN M KPUTEPHEB,
YCTaHOBJIEHHUS POJOBUAOBBIX CBS3CH;
yMEHHE YCTaHaBJIUBATh NPUUUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH JOTHYECKOe pacCcykaeHHe,
yMO3aKJto4eHne (MHIyKTUBHOE,
JIElyKTUBHOE U 110 aHAJIOTUH) U BHIBOJbI;
yMEHHE CO03/1aBaTh, IPUMEHITh U MpeoOpa3oBBHIBAaTh 3HAKOBO-CHMBOJINUYECKHUE CPEACTBA, MOJEIH U
CXEMBI JUIsl pelleHUs y4eOHBIX U NM03HABATENIbHBIX 3a/a4;
YMEHHE OpraHHW30BBIBATH YUeOHOE COTPYIHHYECTBO M COBMECTHYIO JIESITEIBHOCTH C YUUTEIEM U
CBEPCTHHUKAMHM: ONPEEINSATh LEJNH, pacpeaeaiaTs GYHKINN U POJIM yIACTHUKOB, 00IIHe CITOCOOBI
paboThl; yMeHHE paboTaTh B I'pYIIe: HAXOAUTH 00IIee pelIeHe U pa3penaTbh KOHQIUKTH Ha
OCHOBE COTJIACOBAHMS ITO3UIIMHA M Y4ETa HHTEPECOB; CIYIIaTh MapTHEPA; (OPMYIUPOBATH,
apryMEHTHPOBAaTh M OTCTAaWBaTh CBOE
MHEHHUE;
dbopMupoBaHue U pa3BUTHE YUueOHOU U 00IIENMONIB30BaATENbCKON KOMIETEHTHOCTH B 00JaCTH
HCTOJIB30BaHUS HHPOPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHoJmoruit (MKT-koMneTeHTHOCTH);
MepBOHAaYaJIbHBIE MIPEACTABICHUS 00 HAEAX U 0 METOJaX MAaTEeMaTHKH Kak 00 YHUBEpPCAJIbHOM
S3BIKE HAYKH U TEXHHUKH, O CPEJCTBE MOJCIUPOBAHUS SIBICHUH U MPOIECCOB;
yMEHHE BHAETh MAaTEMaTHYECKYIO 3aJauy B KOHTEKCTE PO OJIEeMHON CUTyalluu B IPYTUX
JUCUHUILUIMHAX, B OKpYXXalollel )XKU3HU;
yMeHHE HaXOJUTh B PA3JNYHBIX HCTOYHHUKAX HHOOpPMAINIO, HEOOXOAUMYIO IS pEIICHHS
MaTeMaTH4YeCKUX Mpo0iieM, U IpeACTaBIATh €€ B TOHSATHONH QopMe; MPUHUMATDH pelleHHe
B YCJIOBUSX HEMOJHON W M30BITOYHON, TOUYHOH M BEPOSITHOCTHOW HHpOpPMALIUN;
yMEHHUE TOHMMAaTh U MCIOJIb30BaTh MaTeMaTHYECKUE CPEICTBA HATJISIHOCTH (PUCYHKH, YEPTEXKU,
CXEMBI U JIp.) JJISl HILTIOCTPAlMK, HHTEPIPETaluu, apTyMEeHTaAlNH;
yMEHHUE BBIJJBUTaTh IUIOTE3bl IPU PEIICHUN YUYeOHBIX 3a7a4 U MOHUMATh HEOOXOJUMOCTh UX
MPOBEPKHU;
yMEHHE MPUMEHATh HHAYKTUBHbBIC U A€yKTHBHBIE COCOOBI pacCyXJACHHH, BUJETh pa3InUHbIC
CTpaTeruy peuieHus 3aja4y; MOHUMAaHHEe CYIIHOCTH alrOPUTMHYECKHX MPEJINUCAaHUNA U yMEHHE
JeHCTBOBATh B COOTBETCTBUH C MPEAJIIOKEHHBIM aJr0 PUTMOM;
YMEHHE CaMOCTOSTEIbHO CTAaBUTh 1€, BRIOMPATh U CO34aBaTh aJITOPUTMBI IS PELICHUS



y4eOHBIX MaTeMaTHYECKUX MPoOieMm;

16) yMeHHe MIAHHPOBATh W OCYIIECTBISITH ACATCIBHOCTDb, HAIPABICHHYI0 Ha peLICHHE 3a1ad
HCCIIeOBATENECKOTO XapaKTepa;
npeomemuuble:

1) oBnamenue 6a30BBIM MOHATHHHBIM amIapaToM MO OCHOBHBIM pa3jeiaM COACPIKAHUS; IPEACTABICHUE
00 OCHOBHBIX M3y4aeMBIX MOHATHAX (IHUCIO, TeOMETpPUUECKas GUTypa) KaK BaK HEHITHX
MaTeMaTHYECKHX MOJEIAX, MO3BOJSIONINX OMKCHIBATE M M3Y4YaTh PeajbHbIC MPOIECCH U SBICHUS;

2) ymeHue paboTaTh C TCOMETPUUCCKUM TEKCTOM (aHAJTHU3UPOBATH, H3BICKATh HEOOXOIUMYIO
MH(pOpPMAINIO), TOYHO U TPAMOTHO BBIPa)KaTh CBOW MBICJIH B YCTHOW M NUCHbMEHHOU pedun
C IPUMECHEHHEM MaTeMaTH4eCKOH TEPMUHOJIOTUU U CUMBOJIHMKH, UCIIOJIB30BATh Pa3IMYHbIE SA3BIKH
MaTeMaTUKH, IPOBOAUTH KiIaccuuKanuu, Joruiyeckue 000CHOBAHHU S, JOKA3aTEIbCTBA
MaTeMaTHYECKUX yTBEPKACHH;

3) oBnageHHe HABBIKAMH YCTHBIX, IHCHMEHHBIX, HHCTPYMEHTAIbHBIX BBIUMCICHHN;

4) oBIaJCHHE FCOMETPUICCKUM SI3BIKOM, YMEHHE HCIOIb30BATh €r0 IJIs ONMCAHHUS MPEIMETOB
OKPYKaIoIero MUpPa, pa3BUTHE IPOCTPAHCTBECHHBIX IIPEICTABICHUN U U300 pa3UTEIbHBIX
yMEHUIl, TpHOOpeTeHnEe HaBBIKOB IeOMETPUUSCKUX NOCTPOCHNUH;

5) ycBOeHHE CHCTEMATHUYCCKHX 3HAHHHU O IUIOCKHX (Urypax M WX CBOWCTBAX, a TAKXKE HA HATJSIIHOM
YPOBHE — O MPOCTEHIIMX HPOCTPAHCTBEHHBIX TelIaX, yMEHHE IPUMEHATH CHCTEMaTH4eCKUE 3HAHUS O
HUX JUIS pELICHUS TeOMETPUUECKUX M NPaKTHUECKHUX 3a/1ay;

6) YMCHUEC UBMEPATH NJIHWHBI OTPE3KOB, BEJIMYUHBI YIJIOB, UCIIOJIB30BAThH (I)OpMy.HI)I JJI1 HaAaXOXICHUA
HepUMETPOB, IUIoIaneil 1 00bEMOB reoMeTpuuecKux Guryp;

7) yMeHHE IPUMEHSATh U3yYCHHBIC OHATHS, PE3YIbTATHI, METOIBI IJIs PCIICHUS 3a]a4 MIPAKTHUECKOTO
XapakTepa U 3agay4 U3 CMCIKHBIX NJUCHUIIJIMH C UCIIOJIb30BAHUEM MIPHU HCO6X0)II/IMOCTI/I CIIPpaBOYHBIX
MaTepHaJIoB, KANIBKYIATOPa, KOMIOBIOTEPA.

Ili1annpyemble pe3yJibTaThl M3y4eHHsI Kypca reoMeTpuH B 7-9 Kkiaccax.

Harasignast reomerpust
BBITyCKHUK HAYIUTCS:
1) pacrmo3HaBaTh Ha YepTekKaX, PUCYHKAX, MOJEIISIX M B OKPYIKAIOILEM MUPE IUIOCKUE U IIPOCTPAHCTBEHHBIE
reoMeTpHYecKue GpUrypbr;
2) pacmo3HaBaTh pa3BEPTKH KyOa, IPSIMOYTOIBHOTO MApalIeNeUIe 1a, PABUIBHON THPAMUIbI, [IIHHIPA 1
KOHYyCa;
3) ompenensTh Mo TUHEHHBIM pazMepaM pa3BEPTKU HUTYpPBI THHEHHBIE pa3Mepbl caMoi (GUTYPBI 1 HA06OPOT;
4) BBIYUCISITH 00BEM MPSIMOYTOJIBHOTO MapajIeNeHIe a.
Boinycknux noayyum 603mMoHCHOCb:
5) ewiuucnams 00vEMBL NPOCMPAHCMEEHHBIX 2COMEMPUYECKUX QUSYD, COCAGIEHHbIX U3 NPAMOY2ONbHbIX
napainnenenunedos;
6) yenyboumv u pazeums npedcmasneHus 0 NPOCMPAHCMEEHHBIX 2e0MEMPULECKUX husypax;
NPUMEHAMb NOHAMUE PA3GEPMKU OJi BLINOIHEHUS NPAKMUYECKUX PACUEMO8.

I'eomerpuueckne Gpurypsi

BeinyckHUK HayuuTes:

1) moNB30BATHCS A3BIKOM TEOMETPHH TSI OTUCAHMUS MPEIMETOB OKPYXKAIOIIETO MUPa M HX B3AUMHOTO
PacIoNIOKEeHNUS;

2) pacmo3HaBaTh U N300paKkaTh HAa YePTEkKAX M PUCYHKAX Te0METpHIECKre PUTYPBI U UX KOHPUTYpaIHH;

3) HaxOoAWUTH 3HAUEHMS JJIMH JIMHEHHBIX 2JIEMEHTOB (DUI'YP U MX OTHOIIEHUS, TPAJyCHYI0 Mepy yriioB oT 0 o 180°,
MPUMEHSIS OTIpeIeIICHHsI, CBOMCTBA M IPH3HAKH (DUTYpP U UX 3JIEMEHTOB,
oTHoIeHus Guryp (paBeHCTBO, MT0100KE, CUMMETPHH, TIOBOPOT, MapauIeIIbHBINA IIepeHOC);

4) onepupoBaTh Ha 6a30BOM ypOBHE MOHATUSIMHU FE€OMETPUICCKHUX (HUTYD;

5) omnepupoBaTh C HadaJbHBIMH TOHATHSMH TPUTOHOMETPHH M BBINONHATH SJICMEHTApHBIC ONEpald Haj
(YHKIMSAMH YIVIOB;

6) pemaTh 3aJa4M Ha JOKA3aTENIbCTBO, OIUPASICh HA H3YYCHHBIC CBOWCTBA (DUTYpP M OTHOIICHUH MEXKAY HUMH H
MPUMEHSIST U3yUYeHHBIE METO/IbI I0KA3aTeIIbCTB;

7) peuiath HECIIOXKHBIC 33/1a4K HA IOCTPOCHHE, IPUMEHSISI OCHOBHBIE aJTOPUTMBI TIOCTPOEHHUS C TOMOIIIBIO
UUPKYJS U JIMHEUKU;

8) pemarh MIAHUMETPUIECKHE 38Ja49H HA HAX0XKJICHUE TCOMETPHICCKHUX BEITMUIHH MO 00pasiaM Hitn

aNropuTMaM, penaTh MpoCTeHINe ITAaHNMETPHUYECKHE 3aJa4X B IIPOCTPAHCTBE.
9) wu3BJIEKaTh MHPOPMALMIO O FEOMETPUIECKHUX (HHUrypax, NPEICTABICHHYIO Ha YepTekKaX B SBHOM BHIC;

10) MNPpUMEHATH JI peIICHUs 3a/1a4 T€OMETPUICCKUEC (baKTBI, €CJIM yCJIOBUS UX IPUMCHECHUA 3a/1aHbI B SIBHOM



bopme;

Boinycknux nonyuum 603MoxiCHOCMb !

11) oerademv memoodamu pewenus 3a0ay KA 8blYUCICHU U OOKA3AMEAbCMEA: MEMOIOM Om
NPOMUBHO20, MEMOOOM NOO0DOUL, MemOoOoM nepebopa 8apuUaAHmMO8 U MemoOOM 2e0Mempu4eCKUx
Mecm mouex,

12) npuobpecmu onvim npumenenus areebpauyecko2o u mpusoHOMempuyeckKko2o annapama u uoetl
0BUICEHUS NPU PeUeHUU 2eOMeMPUYEeCKUX 3d0ay,

13) osrademv mpaduyuonnoi cxemoll peuteHus 3404y Ha O CMpoOeHUe ¢ NOMOWbIO YUPKYI U
JUHEUKU. AHAIU3, nocmpoenue, 00KA3amMealbCmeo U ucciedosanue;

14) nayuumovca pewamsv 3a0auu Ha NOCMPOEHUE MEMOOOM 2e0MEeMPUYECKO20 MeCma MoYeK U
MemoooM nodoousi,

15) npuobpecmu onvim ucciedo8aHus CEOUCME NAAHUMEMPUUECKUX QUSYDP C NOMOUBIO
KOMRBIOMEPHbIX NPO2PAMM,

16) npuobpecmu oneim evinoanenus npoekmog no memam: «leomempuueckue npeobpazosanus Ha
nrockocmuy, «Illocmpoenue ompe3koe no ¢popmyner;

17) HayduTBCS MCIOJIB30BaTh CBOMCTBA T€OMETPUUCCKUAX QUTYp IS PEUICHHS THIOBBIX 3aad, BO3HHUKAIOIINX B
CHUTYaIMsIX MOBCEJHEBHOM XKU3HH, 33/1a4 NPAKTHIECKOTO COACPIKAHUSL.

OTHomieHus

BeinyckHUK Hay4uTCs:
1)onepupoBath Ha 0a30BOM ypOBHE MOHSATHSMH: PAaBEHCTBO (Hryp, paBHbIE (UTYPbI, PABEHCTBO TPEYTOJbHUKOB,

[apaUIe]IbHOCTD NPSAMBIX, NEPNEHIUKYJIIPHOCTb NPSAMBIX, YIVIBI MEXAY IPSAMBIMU, IEPIEHAMKYJAP, HAKJIOHHAs,
IIPOEKLIKS.

Bbl}’lyCKHuK ROAYYUM BO03MOIAHCHOCMDb.!
Z)HCHOHLSOBEITB OTHOIICHUA JIsI pCHICHUSA HpOCTCﬁmHX 3aJa4, BOBHUKaKIINX B peaHBHOﬁ JKHU3HU.

I'eomeTpuyeckne MOCTPOCHHA
BerinyckHUK HayyuTCs:

1)u3o0pakaTh THIOBBIE TIOCKHE (GUTYPHI U GUTYpPBI B TIPOCTPAHCTBE OT PYKU H C IOMOIIBIO HHCTPYMEHTOB.
Buinycxuux nonysum 603moocHocmy:

2)BBIMONIHATH MPOCTEHININE TOCTPOCHHSI HA MECTHOCTH, HEOOXOIMMBIC B PealbHO KU3HH.

I'eomeTpuyeckue npeodpazoBaHus
BeimmyckHuK HayuuTCs:
l)cTpouts Gurypy, CAMMETPHUIHYIO JaHHOH (PUType OTHOCHTENBEHO OCH M TOUKH.
Buinycknux noxyuum 603M0#CHOCMb.!
2)pacro3HaBaTh JIBIKCHHE OOBEKTOB B OKPYKAIOLIEM MHUPE; CHMMETPHYHBIE (DUTYPBI B OKPYKAIOLIEM MHpE.

H3mepeHne reoMeTpu4ecKUX BeTHYNH

BoinyckHUK HayduTes:

1) wucrnonb30BaTH CBOMCTBA U3MEPEHHUS JUTHH, TUIOIIAICH 1 YIIOB IPH PEUICHUHU 3a/a4 Ha HAXOXKICHHE ITHHBI
OTpe3Ka, JIUHBI OKPY>KHOCTH, JJIMHBI TyTH OKPYKHOCTH, IPayCHON MEpHI yITa;

2) BBIYMCIIATH JUTMHBI JUHEWHBIX SJIEMEHTOB (PUTYP U MX YIJIBL, HCHIONB3YS GOPMYITBI JUTHHBI OKPY>KHOCTHU U JIHHEI
JIyTH OKPY>KHOCTH, (hOpMyJIBI TuTomaei Guryp;

3) BBIYMCIATH IJIOAH TPEYTOIBHUKOB, IPSMOYTOIEHUKOB, HAPAJIEIIOrPaMMOB, TPaNelni, KpYrOB ¥ CEKTOPOB;

4) BBIYUCIATB JUTHHY OKPY)KHOCTH, JUTMHY IyTH OKPYKHOCTH;

5) permatp 3a1a4M Ha IOKA3aTENLCTBO C HCIIOJIb30BAaHUEM (DOPMYIT JUTHHBI OKPY>KHOCTH U JUTMHBI YTH OKPY>KHOCTH,
(hopmyn romaneit Gpuryp;

6) pemiaTh MPaKTHYECKUE 3a/1a4H, CBA3AHHBIC C HAXOXKICHIEM TeOMETPHICCKUX BETHINH (UCIIONB3YS TIPH
HEOOXOANMOCTH CIIPABOYHUKHU M TEXHHYECKHE CPENICTBA);

7) BBITIONHATH U3MEPEHHUE JUTHH, PACCTOSHHU, BEIMYHH YIIIOB, C TOMOIIBI0 HHCTPYMEHTOB /Ul U3MEPEHHUI JUTHH U
yTJIOB;

8) mnpuMeHATH GOPMYITBI IIEPUMETPA, UIOMIAAN U 00heMa, TIONIAN TIOBEPXHOCTH OT/IEIbHBIX MHOTOTPAHHUKOB
MY BBIYHCIICHUSAX, KOTJa BCE TaHHBIC NMEIOTCS B YCIIOBHH;

9) npumensaTs Teopemy [udaropa, 6a30Bbie TPUTOHOMETPUUESCKUE COOTHOLICHH S ISl BHIYMCIICHUS [UTHH,
paccTosiHUH, MI0IaAeH B IPOCTEHIINX CIIydasX.

BoinyckHux nomyuum o3mosiCHOCHb:
10)sviuucisame niowadu gueyp, cocmagienuvix u3 08yx uiu 6oiee nPimMoy20bHUKO8, NaAPALLeI02PAMMOS,



Mpey2oibHUKO8, KpYed U CeKmopa,
11)sviuucanams nAoOwWa0u MHO20Y201bHUKOS, UCHOb3YS OMHOWEHUS. PAGHOBEAUKOCIU U PABHOCOCMABLEHHOCIMU,
12)npuobpecmu onvim npumenenus aneedpauiecko20 u mpu2o HoMEMmpULecko20 Annapama u uoet OGUNCeHUs
npu peuieHuu 3a0a4 Ha 8blYUCIeHUe NA0WAdell MHO20Y20lbHUKOS.

13)sbruucaame paccmosHus Ha MECMHOCIU 6 CIMAHOAPMHBIX CUMYAYUSX, NIOWAOU 6 NPOCNETUUX CILYUASX,
npUMeHAmMb PoPMYIbL 8 RPOCMEUUUX CUMYAYUAX 8 NOBCEOHEBHOU HCUSHUL.

KoopauHaTtbi
BEITyCKHUK HAYyIHUTCS:
1) BBIYMCIATH AJIMHY OTPE3Ka MO0 KOOPIUHATAM €r0 KOHIIOB; BHIYUCIIATH KOOPAUHATHI CEPEIMHBI OTPE3KA,
2) uCmosb30BaTh KOOPAUHATHBIM METO IS U3YUCHHSI CBOUCTB MPSIMBIX U OKPY)KHOCTEI;
3) ompenensaTs NPUOIMKESHHO KOOPAMHATHI TOUKHU 110 €€ M300paKEHUIO Ha KOOPIHHATHOM TIOCKOCTH
Buinycknux noxyuum 603M0ACHOCHb.!
4)  osenademv KOOPOUHAMHBIM MEMOOOM PeuieHlsl 3a0ay Ha 8bIYUCLeHUE U OOKA3AMENbCNEO,

5) npuobpecmu  ONvIM UCHONL308ANUS  KOMABIOMEPHBIX NPOSPAMM OJi AHANU3A YACHHBIX CYYdes
83AUMHO20 PACHONOIHCEHUS OKPYICHOCMEU U NPAMBIX,
6) npuobpecmu Onvlm GbINOIHEHUSI NPOEKMO8 Ha memy «lIpumenenue KoopouHamnozo memooa npu pewenuu

3a0a4 HA 8bIYUCTICHUE U 00KA3AMENbCINEO».

BekTopsl
BrinyckHUK Hay4uTCs:

1) omepupoBath ¢ BEKTOpaMH: HAXOIUTh CyMMY U Pa3HOCTH JBYX BEKTOPOB, 3aIaHHBIX T'€OMETPHUUYCCKHU, HAXOIUTh
BEKTOD, PaBHBII IIPOU3BEICHUIO 3aJaHHOTO BEKTOPA Ha YHCIIO;

2) HaXOAWTH IJI BEKTOPOB, 3aJaHHBIX KOOPIMHATAMU: JUTMHY BEKTOpa, KOOPIHHATHI CYMMBI U Pa3HOCTH JBYX U OoJiee
BEKTOPOB, KOOPIMHATHI IIPOM3BEACHHS BEKTOpa Ha YUCIIO, IPUMEHSS IPH HEOOXOMMOCTH COUETATEIBHBIH,
MEPEMECTUTEIBHBIN U PACIIPENEINTEIbHBIN 3aKOHBI;

3) BBIUHCIATH CKALIPHOE IIPOU3BEICHIE BEKTOPOB, HAXOAUTH YTOJI MEXY BEKTOPAMH, YCTAHABIUBATh
HNEPIEHANKYISPHOCTD IPSIMBIX.

Buinycxuux nonyuum eozmooicnocms:

4) osnademv 6eKMOPHLIM MEMOOOM OISl pEUteHUs 3a0ay HA GbIYUCTEHUE U OOKA3AMENbCMEO;

5) npuobpecmu onvim evinonnenus npoexkmog na memy «llpumenenue 6ekmopHo20 Memooa npu peueHuu
3a0ay4 Ha 6bIYUCIEHUE U OOKA3AMENbCIEO ).

TpeboBanus K ypoBHIO NOATOTOBKH y4yalmxcs 7 Kjaacca

Jonsicnvl 3namv/nonumamsp: OnpeeseHe TOUKH, IPSIMON. OTPEe3Ka, JIyda, yria; eIUHHIIbI
U3MEPEHUS OTPE3Ka, YIJIa, ONIPENEIICHNE BEPTUKAIBHBIX M CMEXKHBIX YIVIOB, UX CBOMCTBA;
pIIpeneieHue MEPIEHIUKYIISPHBIX IPSIMBIX; OIIPEAEICHUE TPEYTOJIbHUKA, BUIBI
TPEYroJbHUKOB, IPU3HAKH PABEHCTBA TPEYTOJIbHUKOB, CBOMCTBA paBHOOEAPEHHOTO
TPEyroJIbHUKA, ONpeesieHle MeluaHbl, OMCCEKTPHCHI, BHICOTHI; OIIPEIeIIEHUE MapalIeIbHbIX
MPSIMBIX, UX CBOMCTBA M IPU3HAKHU; COOTHOIIIEHUE MEKy CTOPOHAMM U YIJIAMH TPEYTrOJIbHHUKA,
TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA; ONPEACIICHUE NIPSMOYTOJIBHOTO TPEYTOJIbHUKA, €r0
CBOMCTBA U IIPU3HAKHU.

Honsicnol ymemsp: 0003HaUaTh TOUKH, OTPE3KU M IIPSIMBIE HA PUCYHKE, CPAaBHUBATh OTPE3KH U YIJIBL,
C MOMOIIIBIO TPAHCHIOPTUPA MPOBOJIUTH OUCCEKTPUCY YIIIa; U300paXkaTh MPSIMOM, OCTPBIN, TYIOH 1
Pa3BEPHYTHIH YIIIbl; H300pakaTh TPEYTOIbHUKH M HAXOAUTH UX EPUMETP; CTPOUTH OUCCEKTPUCY,
BBICOTY U ME€IMaHy TPEYrOJIbLHUKA; JOKA3bIBATh [IPU3HAKU PaBEHCTBA TPEYT OJIbHUKOB; [IOKAa3bIBaTh
Ha PUCYHKE I1apbl HAKPECT JICKAILUX, COOTBETCTBEHHBIX, OTHOCTOPOHHUX YIJIOB, IOKa3bIBAThH
IIPU3HAKH ITapAIUIEIIBHOCTH ABYX MPSIMBIX; JTOKA3bIBATh TEOPEMY O CYMME YIJIOB TPEYI'OJIBHUKA,
3HATH , KAKOM YIoJI Ha3bIBAETCS BHELIHUM YITIOM TPEYrOJIbHUKA; IPUMEHATh IIPU3HAKU
MPSAMOYT'OJIBHBIX TPEYTOJIBHUKOB K PEIIEHUIO 3a/1a4; CTPOUTH TPEYTOJIBHUKH 110 TPEM JJIEMEHTAM.

Joncnel én1adems Komnemenyuamu: o3HaBaTEIbHON, KOMMYHUKAaTUBHOW, HH(OPMALIMOHHOM U
pedIIeKCUBHOM.

Cnocoowt pewramp cnedyrowjue Hcu3HeHHO-NPAKMUYECKUue 3a0auu: CaMOCTOSITENIbHO IPUOOpeTaTh
Y IPUMEHSTh 3HAHUS B PA3JIMUHBIX CUTYalLUsX, padoTaTh B rpyIax, apryMeHTUPOBaTh U
OTCTaMBaTh CBOIO TOUKY 3PEHUS, YMETh CIIyLIATh JPYrUX, U3BJIEKaTh y4eOHYI0 HH(OpMALINIO Ha
OCHOBE COIIOCTABUTENILHOTO aHAJIN3a 0OBEKTOB, M0JIb30BATHCS ITPEAMETHBIM YKa3aTeleM,



SHIMKJIONEINEH W CIIPABOYHUKOM ISl HAXOXKICHUS MH(OPMAIIUK, CAMOCTOSTENHHO JISHCTBOBATH B
CUTYaLUsIX HEOTIPEEICHHOCTH MIPU PEIICHUH aKTYaJIbHBIX JJIsl HUX TPOOIIeM.

TpeOoBaHusl K yPOBHIO NOATOTOBKH y4aluxcs 8 Kiacca
Honsicuvl 3namv/nonumams:
HavanpHble MOHATHS U TEOPEMBI TEOMETPHH.
MHOroyrojapHUKHM. OKPYXXHOCTb M Kpyr. Harmsannele npeacraBieHUss O HPOCTPAHCTBEHHBIX
Tesax: Kyoe, napaienenurnese, npusme, nupamuse, mape, chepe, konyce, uuauaape. Ipumepsl
ceyeHuil. [Ipumepsl pa3BepTok.
Tpeyronsauk. Teopema ®aneca. Ilogobue TpeyronpbHukoB; ko3pduuueHt noxodus. Ilpuznaku
000U TPEYTOJIbHUKOB.
Teopema Iludaropa. IIpusHaku paBeHCTBa NPSAMOYTOJIBHBIX TPEYrojdbHUKOB. CHHYC, KOCHHYC,
TAHTEHC M KOTAHIEHC OCTPOTO YIIiia MpsIMOYrOibHOTO Tpeyromphnka u yrimos or 0° mo 180°;
IIPUBEJICHNE K OCTPOMY YTILy.
3aMeuaTesIbHbIE TOUKHM TPEYroJIbHMKAa: TOYKH IEPECEYEHMs] CEpPEIUHHBIX IEPIEHANKYISIPOB,
OucceKTpuc, MeJHaH.
YerslpexyronpHuk. [lapamienorpaMm, ero cBoicTBa M npu3Haku. [IpAMOYrosibHMK, KBaapar,
poMO, ux cBoicTBa U Npu3HaKkK. Tpaneuus, paBHOOEIpeHHAs TpaleLus.
MHoroyroiabHuKU. Bpimykibie MHOroyrojibHukd. CyMMa yriioB BBITYKJIOIO MHOTOYIOJbHUKA.
BrincanHble 1 onMCcaHHBIE MHOTOYTOJBHUKH. [[paBHIIbHBIE MHOTOYTOJIBHUKH.
OxpyxHoctb u kpyr. LlenTtp, panuyc, nuamerp. [yra, xopaa. LleHTpanbHblid, BOUCAHHBIN YIoOJ;
BEJIMYMHA BIMCAHHOIO yria. B3auMmHOe pacnojiokeHue mpsMOM M OKPYKHOCTH, ABYX
okpyxxHocTel. KacaTenbHas U cexkynas K OKpY>KHOCTH, PABEHCTBO KacaTeJIbHBIX, IPOBEACHHBIX
U3 OIHOM TOYKU. MeTpuuecKkre COOTHOLIEHUS B OKPY>KHOCTH: CBOMCTBA CEKYILHX, KaCaTEJIbHBIX,
XOpA.
OKpy’>KHOCTb, BIIMCAaHHAas1 B TPEYrOJIbHUK, U OKPYKHOCTb, ONHCAHHAs OKOJO TPEYroJIbHUKA.
BnucanHble W ONUCaHHBIE YETHIPEXYTOJbHUKHU. BHHCaHHbIE M ONUCaHHBIE OKPYXHOCTU
IIPABWJIBHOTO MHOT'OYTOJIbHHKA.
N3MepeHnne reoMeTpuueCKUX BEJIMYMH. J[JIMHA JIOMaHOW, IEPUMETP MPSAMOYTOJIbHHUKA.
[TonsTHe 0 momany mIockux Guryp. PaBHococTaBieHHbIE U PaBHOBEIUKUE (PUTYPBI.
ITnomane npsmoyrosbHuKa. [Inomans napamienorpaMma, TpEyroJibHUKA U TPAELUH.
CBs13b MEX/1y MJIOLIAIIMU MTOA0OHBIX GUTYP.
['eomeTpuueckue npeodpazoBanus. Cummerpus ¢puryp. OceBas U HEeHTpaldbHasi CHMMETPHH.
Honxcnol  ymemsp: TOIB30BATECA TEOMETPUYECKUM  SA3BIKOM  JUIS  OIUCAHUSA  IIPEIMETOB
OKpYXKAIOIlIEro MHpa; paclio3HaBaTb TI€OMETpUYecKHe (UTyphl, pa3inyaTh UX B3aHUMHOE
pacroiokeHue; U300paxarh reoMeTpruueckue (GUrypbl, BBIIOJIHATh YEPTEKH 0 YCIOBUIO 3a]1aul;
OCYILECTBIIATh NpeoOpazoBaHusi GUryp. Berauciars 3HaueHHs T€OMETPUYECKUX BEJMYMH ([UIMH,
yIJIOB, IUIONIAZAEH),B TOM 4YHCle Ui YIJOB OT 0° o 180% ONpPEACIATh 3HAYCHHUS
TPUTOHOMETPUUECKUX (PYHKUMH MO 3aJaHHBIM 3HAUEHUSM YIJIOB; HaXOJUTh CTOPOHBI, YIJIbI U
IUIONIAM  TPEYrOJBHUKOB, JJIMHBl JIOMaHbIX, JyI' OKPYXHOCTH, IUIOIIAJEHd OCHOBHBIX
reoMeTpuuecKux GUryp u (Guryp, COCTaBI€HHBIX U3 HUX.
Pemate reomerpuueckue 3aiaud, ONUpasCh HAa U3yYEHHbIE CBOMCTBA (PUIYyp M OTHOIICHUH
MEXIy HHUMH, TpPUMEHSs JONOJHUTEIbHBIE MOCTPOCHHUS, alredpanyeckui ammapar,
cooOpakeHust cumMMeTpuH. [IpoBoAMTH JOKa3zaTeNbHBIE PACCYXKJEHHs MpPHU pPELIeHWH 3ajad,
WCIIONIb3Ysl W3BECTHBIE TeopeMbl. Pemare mpocreimne IUIaHUMETPUYECKHE 3aJadud B
IIPOCTPAHCTBE.

Honsicnol 61ademov komnemenyuamu: yieOHO-TI03HABATEIIbHOM, [IEGHHOCTHO-OPHEHTUPOBAHHOM,
pediekcBHON, KOMMYHHKATHBHON, MH(MOPMALIMOHHOM, COLMATBHO-TPYIOBOM.

Hcnonvzoseamv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU O€AMEIbHOCHMU U
no6CceOHesHoll Hicu3Hu: ]I ONHMCAHWS pEalbHbIX CHUTYyallMid Ha S3bIKE IE€OMETPHUU; pacueToB,
BKJIFOUAIOIIUX MPOCTEHIINE TPUTOHOMETpUUECKHE (HOPMYIIbI, pELIeHUs T'€OMETPUYECKUX 3adad ¢
UCIIOJIb30BAHUEM TPUTOHOMETPUU. PeleHns MpakTHMUYECKUX 3a]ad, CBA3AHHBIX C HAaXOXIECHHEM
TFeOMETPUYECKUX BEJTMUMH; MOCTPOECHU I€OMETPHUYECKMMU WHCTPYMEHTaMH (JIMHEHKa, YrOJIbHUK,



LIUPKYJIb, TPAHCIIOPTHUP).

TpeGoBanus K YPOBHIO MOATOTOBKH yYaluxcs 9 kiacca

Honorcnvl 3namv/nonumams:

Crnenyronue MOHSTHUS : BEKTOpP, CYMMa U Pa3HOCTb BEKTOPOB; IPOU3BEICHUE BEKTOpAa Ha
YHCIIO, CKAIIPHOE IIPOU3BEIECHUE BEKTOPOB; CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI€HC; TeopeMa
CUHYCOB U KOCHUHYCOB; PELIEHUE TPEYTrOJIbHUKOB; COOTHOILIEHUE MEXAY CTOPOHAMHU MU yIiaMu
TpeyrojapHuka. OIpeleieHue MHOTOYTOJIbHUKA; (OPMYNbl JUIMHBI OKPYKHOCTH, IUIOLIAAN
KpyTra; CBOMCTBA BIIMCAHHON M OIMCAaHHOW OKPYKHOCTH OKOJIO IPAaBHJIBHOI'O MHOI'OYIOJIbHUKA;
MOHSTHE JBYKCHUS HA IUIOCKOCTH: CHMMETPHSI, IapAJUIEIbHBIN IEPEHOC, IIOBOPOT.

Honoxcnol  ymemsp: 10I1b30BaTbCd TI'E€OMETPUYECKMM  S3BIKOM JUIS  OIHMCAHWs IPEAMETOB
OKPY)KAalOILIEro MHpa; paclo3HaBaTh TIEOMETpUYECKHe (UIypbl, pa3iuyaTh UX B3aAUMHOE
PAacroioKeHUe; H300paxaTh reOMETpHUYECKUe (DUTyphI; BHIOIHATh YEPTEKH 0 YCIIOBUIO 3a1auM;
OCYIIECTBIIATh IpeoOpa3oBaHus ¢uryp. PacnosHaBare Ha uyeprexax, MOJEISX U B OKPYKaroIleH
00CTaHOBKE OCHOBHBIE ITPOCTPAHCTBEHHBIE TeJa, N300pakaTh UX; B MPOCTEUIINX CIy4asiX CTPOUTH
CCUCHHS U Pa3BEPTKU IPOCTPAHCTBEHHBIX Tell. [IpoBOIUTH omepanuu Haj BEKTOpaMH, BBIYMCIIITH
JUIMHY U KOOPJMHATBl BEKTOpa, YroJl MEXAY BEKTOpaMU. BbIYMCIATH 3HAYEHUS] T€OMETPUUYECKUX
BEJIMYMH (JIUIMH, YTJIOB, IUIOMIA/IeH, 00bEMOB); B TOM YMCIIE: AJIsl YIJI0OB OT 0° 10 180° OIpEACIIATh
3HAYeHUs TPUTOHOMETPUYECKHX (DYHKIHMHA MO 3HAUYEHHWIO OJHOW W3 HUX; HAXOIHWTh CTOPOHBI,
yribl U IJIOWAAW TPEYrOJbHUKOB, JJIMHBI JIOMAHbIX, IYyI OKPYXKHOCTH, IUIOLIANEld OCHOBHBIX
reoMeTpuueckux (uryp u (uryp, COCTaBIEHHBIX W3 HHUX. peIIaTh I€OMETPUYECKHE 3a/1auH,
onupasch Ha M3Y4YCHHblE CBOHCTBA (UIyp M OTHOLIEHUH MEXIy HHMMH, HPUMEHSSA
JIOTIOJTHUTEIIbHBIE TIOCTPOCHHUS, aNreOpandecKuii 1 TPUTOHOMETPUIECKHIA arapaT, CAMMETPHIO.
ITpoBOAMTH TOKA3aTENbHBIE PACCYKACHUS IIPU PEILIEHUU 3a]a4, UCII0JIb3Ysl U3BECTHBIE TEOPEMBI;
pemarh npocTeime MIaHUMETPUUECKHE 3a/1a4M B IPOCTPAHCTBE.

Honsicnvl 6n1adems KoMnemeHyuamu:

- UH(OPMAaIOHHO;

- KOMMYHHUKAaTUBHOI;

- MaTeMaTU4YeCKOM,  IOApa3yMEBaIOLICH, 4YTO  ydamuecs  yYMEKT  HUCIOJIb30BaTh
MaTeMaTHYeCKue 3HaHMsA, apu(pMETHUYECKHUH, anreOpanyeckuil ammapaT JUlsl ONMCAaHUS U
pemieHus nOpodieM  pealbHOM  KM3HU, TPAMOTHO  BBIIOJHATH  AJITOPUTMUYECKUE
IOpEeNIUCaHusl M UHCTPYKUMM HA  MareMaTU4eCKOM  MaTepuaie, I0JIb30BaThCs
MaTeMaTU4ecKuMu  (opMmynamMu , TOPUMEHSITh NpPUOOpPETeHHble  anredpanyeckue
npeoOpa3oBaHus U QYHKLIHMOHAIbHO-TpauyecKre MpeCTaBICHHs JUIsl ONIMCAHUS U aHaJIu3a
3aKOHOMEPHOCTEH, CYIIECTBYIOIIMX B OKPYKAIOIIEM MUPE U B CMEXKHBIX MPEAMETAX;

- COLUUAJIBHO-JINYHOCTHOM, MOAPA3yMEBAIOLIEH, YTO YYallUeCs BIAJCIOT CTUJIEM MBILUICHHUS,
XapaKTepHBIM JJI MaTEeMaTHKH, €ro a0CTPaKTHOCTHIO, J0Ka3aTeIbHOCTHIO, CTPOTOCTHIO,
YMEIOT MPUBOJIUTH apTyMEHTUPOBAHHbIE PACCYKIACHHUS, JIeNaTh JIOTHYECKUE 0OOCHOBAaHHbBIE
BBIBOJIbI, MPOBOJUTh OOOOIIEHHS M OTKpHIBaTh 3aKOHOMEPHOCTH HAa OCHOBE YaCTHBIX
IPUMEPOB, DKCIEPUMEHTA, BBIIBUTaTh TMIIOTE3bI, ICHO U TOYHO BBIPAXXKaTb CBOM MBICIH B
YCTHOW M MIMCBbMEHHOU peuH;

- 0oOIeKyIbTYpHOM, MMOApa3yMeBalOLIeH, YTO ydalrecs MOHUMAI0T 3HAUUMOCTh MaTEeMaTHKU
KaK HEOTHEMJIEMOM YacTH OOIIEYETIOBEUECKOM KYNIbTYphI, BO3JEHCTBYIONIEH Ha IpYyrue
00J1acTH KyJbTYpPbI, MOHUMAIOT, 4YTO (OPMAJIBHBIA MaTeMaTHMUYECKHH ammapar co3JlaH |
pa3BUBAETCs C LENbI0 PACCIIMPEHHs] BO3MOXKHOCTEH €ro NMPUMEHEHHs K PEHICHUI0 3aaad,
BO3HUKAIOIIUX B TEOPUHM U NPAKTHKE, YMEIOT YMECTHO HCIOJB30BAaTh MAaTEMATUUYECKYIO
CUMBOJIUKY;

- NpPeAMETHO-MHMPOBO33PEHUYECKOM,  MOApPa3yMEBAIOIIEH, UYTO  ydalllhuecs  IOHMMAIOT
YHHUBEpPCAJIbHBIA XapakTep 3aKOHOB MAaTeMaTHYeCKOH JIOTMKH, MPUMEHHMBIX BOBCEX
00J1aCTSAX YEIOBEUECKOM NIeSTeNbHOCTH, BIAACIOT NMPHUEMaMH MOCTPOCHUSI U HUCCIIEIOBAHUS
MaTeMaTUYECKUX MOJeNIel TPU PEeIIeHNH MPUKIAIHBIX 3a/1a4.

Hcnonv3oeamsv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmeabHOCmu U
NO6CEOHEBHOIl JHCU3HU: ISl ONIMCAHUS PEATBHBIX CUTYyallMid HA SI3bIKE T€OMETPHH; JIJISl PACUETOB,



BKJTIOYAIOLIHUX MTPOCTEUIIINE TPUTOHOMETPHUECKUE (POPMYIIBL; IIPU PEILICHUH TEOMETPHUECKUX 3314
C WCIOJb30BAaHWEM TPUTOHOMETPHH, JUIS PpEIICHHS NPAKTUYECKUX 3a7ad, CBA3AHHBIX C
HAXOKJICHUEM T'€OMETPUYECKHX BEMMYMH (MCHONB3ysd MpU HEOOXOIMMOCTH CHpPABOYHUKH U
TEXHUYECKHE CPEJICTBA); PH MOCTPOSHUU F€OMETPUICCKUMI HHCTPYMEHTaMHU (JIMHEHKa, YrOJIbHHUK,
LIUPKYJIb, TPAHCIIOPTHUP).

Cooepicanue Kypca ceomempuu 6 7-9 Knaccax

BexTopsl 1 KOOPAMHATHI HA MJIOCKOCTH

BekTopbl

[TonsiTue BekTOpa, AEHCTBUS HaJl BEKTOPaMH, UCIIOJIb30BAHHE BEKTOPOB B (DM3HKE, PA3I0JICEHUE BEKMOpa
Ha COCMAsAoWUe, CKAIAPHOE NPou3eeoeHue.

Koopaunatbi

OCHOBHBIE TIOHATUS, KOOPOUHAMBI 8eKMOpA, paccmosanue mexcoy mouxamu. Koopounamwvr cepeounvi
ompeska. Ypasuenus gueyp.

Ipumenenue 6exmopos u Koopounam O peueHus RPOCMeUUUX 2e0Mempuieckux 3a0ad.

HcTtopusa mateMmaTuKH. ['eomerpnueckue Gpurypsl

@urypsl B reoMeTpHH U B OKPY KaIoLIeM MHpPe

I'eomeTpuueckas gurypa. PopMupoBaHHe IPEICTABICHUI O METAIIPEIMETHOM MOHATHU «DHUTYpay.

Touka, TUHUSA, OTPE30K, IpsAMas, JIyd, JOMaHas, MIIOCKOCTh, YTojl, OUCCEeKTpHUCa YIJla U €€ CBOMCTBA, BUABI
YTJI0B, MHOTOYTOJIbHUKH, KPYT.

OceBast cuMMeTpHst reoMeTprueckux (uryp. LieHTpanbHas CHMMETpHsl TEOMETPUYECKUX (DUTYD.

MHOroyroJibHUKH

MHOroyrojapbHHUK, €ro 3JIEMEHTHI U €ro CBOHCTBa. Pacmo3HaBaHME HEKOTOPBIX MHOTOYTOJbHHUKOB.
Buinyknvie u negvinyxivie mnozoyeonvruxu. IIpaBUIbHBIE MHOTOYTOJIBHUKH.

Tpeyromsaukn. BpicoTa, Menmana, OucceKTpuca, CpemHssl JHHUS TpEyrojbHUKA. PaBHOOEApEHHBINH
TPEYTOJNIbHUK, €r0 CBONCTBA W IpPHU3HAKH. PaBHOCTOPOHHMI TpeyronbHUK. [IpsAMOYyroibHBIH, OCTPOYrOIBHBIH,
TYNOYTONBHBIA TPEyroIbHUKY. BHemHue yribl TpeyronsHuka. HepaBeHCTBO TpeyroabHHKA.

YetsipexyronpHuky. llapamnenorpaMM, pom0, NpsIMOYTOJBHHK, KBaJpaT, Tpamerys, paBHOOEIpEHHas
Tpanenus. CBOWCTBA M IPU3HAKH HapajuiesiorpaMMa, poM0a, IpsSIMOYTOJIHHKA, KBapaTa.

OKpYKHOCTb, Kpyr

OKpy»XHOCTB, KPYT, X JIEMEHTHI U CBOWCTBA; IIEHTpaJIbHbIC U BIIUCAHHBIE YIibl. KacaTenbHas u cexywas
K OKPYXHOCTH, Ux ceoticmeéd. BIMcCaHHBIE U ONHCAHHBIE OKPY)KHOCTH JUIsI TPEYTOJBHUKOB, UYemblpexy2oabHUKOS,
NPAUNILHBIX MHO20Y20IbHUKOS.

I'eomeTpuyeckue ¢purypsl B npocTpancTie (00bLeMHbIE Tesla)

Mnozoepannux u ezo anemenmol. Hazeanus MHO202paHHUKOS C PA3HbIM NONONCEHUEM U KOIUYECTNEOM
epaneil. IlepBUUHbBIE TIpECTaBICHNS O MUPAMHUJE, TapaJUIeIIeuIeae, IpusMe, chepe, mape, IHINHAPE, KOHYCe, UX
3JIEMEHTax U NPOCTEHIINX CBOUCTBAX.

OTHomeHus

PaBencTBo puryp

CBoiicTBa paBHBIX TPEYTOJBHUKOB. [IpU3HaKky paBeHCTBA TPEYTrOIbHHUKOB.

IapannenbHOCTH NPAMBIX

[Ipu3Haku U cBOIiCTBA MapayIeNbHBIX MPAMBIX. Akcuoma napanneavrnocmu Eexnuoa. Teopema @aneca.

IHepnenauKyJIsipHble NpsAMble

Ipsmoit yron. Ilepnenmukymsip k mpsMoil. Haknonnasd, mpoexmus. CepequHHBIH NEPHEHIUKYIAP K
oTpesky. Ceolicmea u npusHaKu nepneHOUK)IAPHOCMU.

Ilooobue

Iponopyuonansuvie ompesku, nodobue gueyp. [looobusvie mpeyzonvruku. [Ipusnaku noooous.

B3aumHoe pacmoJiokeHmne IPSMON 1 OKPYKHOCTH, 08YX OKPYIHCHOCHELL.

H3mepenus: U BbIYMCICHUS

Beauunnbt

Honarne Bennuuuel. Jnuna. M3mepenwe nnauebel. EguHunel u3MepeHus JUIMHBL BemuumHa yria.
I'panycnas mepa yrna.

[TonsTHe o miom@aaW MIOCKOW (GUTYpHI U ee cBoicTBax. M3mepenue tuiomianed. EAMHUIBI W3MEpEeHUS
TUTOIIA/IH.

IIpencraBnenue 06 oObeMe U ero cBoiicTBax. M3mepenue oobema. EquHUIIBI H3MeEpeHns 00beMOB.

H3mepeHust U BbIYMCIEHUS

WHCTpyMEHTHI Ui M3MEpPEHWH M TOCTPOCHUH; M3MEpPEeHHWE W BBIYHCICHHE YIJIOB, JUIMH (PacCTOSHUH),
wromaael. TpuroHoMeTprudeckne GYHKIIMKA OCTPOTO YIila B MPSIMOYTOJIFHOM TPEYTOJIbHUKE 1pucoHomempuieckue
@yuxyuu mynoco yena. BpruucieHHE BJIEMEHTOB TPEYroJbHHUKOB C HCIHOJIB30BAHUEM TPUTOHOMETPHUYECKHUX
cooTHomIeHnH. DopMyIbI IJIOIAAN TPEYTroJIbHUKA, apauleJIorpaMMa M €ro YaCTHBIX BHJOB, (POPMYJIbI JUTHHBI OK-
pykHOoCcTH W Tomanu kpyra. CpaBHeHWe W BbluMcieHue ruromanei. Teopema I[ludaropa. Teopema cunycos.



Teopema xocumnycos.

Paccrosnus

PaccrosHre Mexay ToukaMu. PaccTosiHuE OT TOUKHM A0 IPIMOU. Paccmosinue medxcoy ueypamu.

I'eomeTpHuecKue NOCTPOEHNUS

I'eomeTprueckre MOCTPOCHUS ISl MILTFOCTPAIIH CBOMCTB FT€OMETPHIECKUX (QUTYD.

WHCTpyMEHTBI U1 MOCTPOEHUM: LMPKYJb, JUHENKA, YTOJIbHUK. [Ipocmeriwiue nocmpoenus yupkyiem u
JUHENKOU. nocmpoenue OUCCEKMPUCDL Y2id, NepReHOUKYIAPA K NPAMOU, yed, paeHo20 OaHHOMY,

Tlocmpoenue mpey2onbHUKO8 RO Mpem CIMOPOHAM, O8YM CIOPOHAM U YLy MeNCOy HUMU, CIOpOHe U 08YM
NPpUREdHCAUUM K Hell Y2uam.

Henenue ompesxa 6 0annom omHoueHuu.

I'eomeTpuyeckue npeodpasoBaHus

IIpeoGpa3zoBanus

[Nonsarue nmpeobpazoBanus. [IpencraBneHne o MeTanpeIMETHOM ITOHATHH «IIpeoOpazoBaHue». [1odoobue.

JABukeHus

OceBast W ICHTpPallbHAs CHMMETPHS, NOBOPOM U napaiienvbuvii neperoc. Kombunayuu osudicenuti na
NIOCKOCMU U UX C80lCMEd.

Bosnuxnosenue mamemamuxu Kkak Hayku, smanvl ee pazgumus. OcHo8Hble pa3z0enbl MameMmamuku.
Buvioaiowueca mamemamuxu u ux 6K1a0 6 pasgumue HayKu.

becxoneunocms  mnooicecmea npocmeix uucen. Hucna u Onuner ompeskoe. Payuonanvuvie wuucna.
Tompebnocmu 6 uppayuonanvuvix yucaax. Llxona [ugpazopa

3apooarcoenue ancebpul 6 neopax apudpmemuxu. An-Xopesmu. Poscoenue dykeennou cumeonuru. I1. @epma,
@. Buem, P. [exapm. Hcmopusa éonpoca o HaxoxcoeHuu opmyn Kopueil aneedbpauyeckux ypasHenuii cmenemeti,
oonvuux yuemsipex. H. Tapmanvs, [Jorc. Kapoano, HX. Abenw, D. Ianya.

Tosignenue memooa KoOopOuHam, NO360IAOWE20 NEPEGOOUMb 2eoMempuiecKue 00beKmbl HA A3bIK
aneebpul. Ilosasnenue epaghuxos ynkyuil. P. Jexapm, I1. @epma. [pumepsi paznuunvlx cucmem KOOPOUHAN.

3aoaua Jleonapoo Iluzanckozo (Qubonauyuu) o kpoaukax, uucra Dubonauwyu. 3adaua o waxmamuou
oocke. CX00UMOCMb 2e0MeMpPUIEeCKoll NPoSpPeccul.

Hcmoxu meopuu eeposmuocmeti: cmpaxosoe oeno, azapmuvie uepsl. 1. @epma, b.Ilackans, A. Bepuynnu,
A.H.Koamozopos.

Om semnedenuss k eeomempuu. Ilugpazop u ezo wwxona. @anec, Apxumeo. IInamon u Apucmomens.
Ilocmpoenue npasunvbhbix MHo20y20nbHUKOS. Tpuccexyusa yena. Keaopamypa xpyea. Yoeoenue kyda. HMcmopus
yucna w. 3onomoe cevenue. «Hauanay Eexnuoa. JI Diinep, H.U.Jlobauesckuii. Hcmopus namozo nocmyaama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKoOHOMEPHOCIU OKPYIICAIOU[e20 MUPQ.

Acmponomusa u eeomempus. Ymo u kax ysnanu Anaxcazop, Ipamocgen u Apucmapx o pasmepax Jlyuoi,
3emnu u Coanya. Paccmosinus om 3emau 0o Jlynot u Connya. Hamepenue paccmosinus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 paseumuu mamemamuru: JI. Dinep. H.U. Jlobauesckuii, I1.J1. Yebvies, C.
Koeanescxas, A.H. Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wxona mamemamuueckux u HAGUSAYKUX HAyK, pasgumue
poccutickoeo ¢proma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowiuu.

Onucanue MaTepuaIbLHO-TEXHUYECKOT0 00ecnedeHUus 00pa3oBaTeIbHOI0

nmpomecca.
Ju1st peanuzanuu 1enei u 3aja4 o0ydeHnus MaTeMaTHKe Mo JaHHOU mporpamMme ucnoin3yetrcs YMK :

1. F'eometpus. CoopHuK pabounx nporpamMM. 7 — 9 KJIacchl: TOcOOHe /T yunTenei 061eo6pasoBaTebHbIX
opranm3anuii / aBrop-cocraButesb T.A. Bypmucrtposa. — M.: IIpocBerenue, 2013

2. Yuebnuk. ['eomerpust: 7 — 9 ki / JI. C. Aranacss, B. ®@. Byry3os, C. b. Kagomues u ap. — M.: [Ipocsemnienue,
2014.

3. PaGouas Terpans mo reomerpun: 7 kiacc: k yaeouuky JI.C. AtanacsHa u np. «['eomerpust 7 — 9 ximaccen» /
10.A. I'naskos, I1.M. KamaeB. — M.: U3aatenbcTBo «OK3ameny, 2014

4. KontpomnsHble paboThI 1o reoMeTpun: 7 kiacc: Kk yueouuky JI.C. Atanacsana u ap. «'eomerpus 7 — 9 Kmacce»
/ H.B. MenbnaukoBa. — M.: M3natenscTBO «OK3ameny, 2014

5. Tectsr o reomerpun: 7 kiacc: kK yueOnuky JI.C. AtanacsHa u np. «I'eomerpust 7 — 9 kmaces» / A.B. @apxos.
— M.: U3patenbcTBo «OK3ameny, 2014

6. JlugakTHyecKHe MaTepHasIbl 10 reoMeTpun: 7 kinacc: K yueouuky JI.C. Aranacsiaa u np. «I'eomerpust 7 — 9
knaccel» / H.b. MenbHuKoBa, ['.A. 3axapoBa. — M.: U3patenbcTBO «OK3ameny, 2014

7. PaGouas Terpasp o reomerpun:8 kiacc: k yueonuky JI.C. AranacsHa u np. «['eomerpus 7 — 9 kiacce» /
10.A. I'naskos, I1.M. Kamaes. — M.: 3aarenscTBo «OKk3amen», 2015

8. KontposbHble paboTsl o reomerpun: 8 kiacc: k yueOHuky JI.C. AranacsiHa u 1p. «I'eomerpust 7 — 9 xiacce»
/ H.b. MenbaukoBa. — M.: U3gatensctBo «DK3ameny, 2015



9. Tectsl o reomerpun: 8 kiace: Kk yueouuky JI.C. AtanacsiHa u ap. «I'eomerpust 7 — 9 kimacesi» / A.B. ®apkos.
— M.: U3pgatensctBO «IK3ameny, 2015

10. TumakTiHyecKue MaTepraisl o reomerpun: 8 kimace: Kk yueouuky JI.C. Atanacsina u ap. « eomerpus 7 — 9
kiaccel» / H.b. MenpHuKOBa, ['.A. 3axapoBa. — M.: 3matenbcTBO «OK3amen», 2015

11. . PabGouas terpaznp mo reomerpun: 9 xiacc: k yueouuky JI.C. Atanacsna u ap. «['eomerpus 7 — 9 xmacce» /
10.A. T'naskos, I1.M. Kamaes. — M.: U3gatenscTBo «IK3ameny, 2016

12. KonTposbHsie paboTsl 1o reomerpun: 9 kiacc: k yueonuky JI.C. AranacsHa u ap. «['eomerpust 7 — 9
knaccel» / H.B. MenbaukoBa. — M.: 3narensctBo «Ik3aMeny, 2016

13. Tectsl o reomerpun: 9 knacc: k yueouuky JI.C. Atanacsina u ap. «['eomerpus 7 — 9 knaccs» / A.B.
®dapkoB. — M.: M3natenscTBo «JK3ameny, 2016

14. npaxTrdeckue Matepuansl o reomerpun: 9 kiace: k yueonuky JI.C. Atanacsna u np. «'eomerpus 7 — 9
kiacce» / H.B. MenbHukoBa, I'.A. 3axapoBa. — M.: M3natenscTBo «Jk3amen», 2016
15. Pabouas nporpamma kx yaeOnuky JI.C. Atanacsna, B.®. Byry3oBa. u np. 7-9 xmaccel: yaeOHOE TIocoOHe Iist

obmmeobpa3oBaTensHBIX oprann3amnuit/B.®d.byty3os. M.: [Ipocsemenne, 2016.

16. Pabouas mporpamma mo reomerpun kK YMK JI.C. Aranacsna, B.®. Bbyry3osa. 7-9 xmaccel /CocTtaButens

I"..MacnakoBa. M.: Bako, 2014.
17. Paboume mporpammsl no ydeOrmkam JI.C. ArtanacsHa, B.®. Byry3zoBa. m nmp. 7-9 ximaccel. - Bosrorpan:

Yuurens, 2012
18. PabunoBuy E. M. 'eomeTpust Ha roToBbIX yepTexax. 7-11 kmaccwl/ [Ipocenienue, 2013.

Jna peanmsammu nened M 3amad oOydeHHs MaTeMaTHKE 0 AAaHHOW INPOrpaMM TaK >K€ MOTYT INPUMEHSATHCS
MeIMapecypcsl 10 OCHOBHBIM TeMmaM nporpaMMel. Ilpum peanmusanmum mnporpaMMbl IPUMEHSIOTCS TakK ke
MEeJarorndeckue TEXHOIOTHH: TEXHOJNOTHA Au(pGEepeHINaIbHOr0 O0y4eHHs, JHUYHOCTHO-OPHUEHTHPOBAHHASL
texuoaorus, UKT.

K TexHmMUeckuM cpenctBaM 0O0y4eHHs, KOTOpbIe MOTYT 3((QEKTUBHO HCIIOIB30BAThCS HA ypOKax MaTEMaTHKH,
OTHOCSITCS] KOMIIBIOTED, U(POBOH oTOaNIapaT, MHTEPAKTHBHAS JOCKA U Jp.

[lepedenp paboOT MpH UCIIOJIB30BAHIH KOMIIBIOTEPA!

—TIOHCK JOTIOJIHUTENIbHOM nHpopmarmu B MHTEpHETE;

— CO3J]aHMe TEeKCTa JI0KIafa;

— 00paboTKa JaHHBIX POBEACHHBIX MaTEMAaTHYECKUX UCCIICOBAHNUI;

— CO3J]aHUE MYJbTUMEIUUHBIX Mpe3eHTalui (TEKCTOB C pUCyHKamH, (ororpadusMu U T.I.), B TOM YHCIE IS
MPECTaBICHUS PE3yJIbTATOB HCCIEI0BATENbCKOM U IPOSKTHOM AEATENbHOCTH.

Ilpn wucnonb30BaHMM KOMIIBIOTEpA y4allWecs NPUMEHSIOT IOJyYeHHble Ha YypoKax HH(QOPMaTHKU
MHCTPyMEHTAJIbHbIE 3HaHUS (HanpuMep, yMeHHsI padoTaTh C TEKCTOBBIMHU, rpa)M4ECKUMH PEJaKTOPaMH U T.JI.), TEM
caMbIM y HHUX (DOPMHpPYETCS TOTOBHOCTH M MPHUBBIUKA K NMPAKTUUYECKOMY MPUMEHEHHIO HOBBIX MH()OPMALMOHHBIX
TEXHOJNOTHH. TexXHWYeckne CpeAcTBa HA YpPOKAX T€OMETPHH LIMPOKO IPHBIEKAIOTCS TAaKXKEe IPH IOATOTOBKE
MIPOEKTOB (KOMITBIOTED).

Y4eOHbIX MOcOoOHUsI VISl YUAIIUXCH:

1.I'eometpust 7-9 YueOuuk [yist 001ieodpasoBarensubix yupeskaeuuit/ JI.C. Atanacsa u ap. M. [Ipocserienue,
2013.
2. 3uB B.I'. T'eometpus JJunakruueckue marepuansl. 7 kiace / b.I'. 3us, B.M. Meiinep. M. [Ipoceemienue, 2013
3. 3uB B.I'. 'eometpus JJunakruueckue marepuansl. 7 kiace / b.I'. 3us, B.M. Meiinep. M. IIpocsenienue, 2013
4. Mumenko T.M.. I'eomerpus. Temaruueckue tectol. 7 kiace/ T.M. Murienko, A.Jl. Biuukos. M.: I[Ipocserienue,
2013.
5. PabunoBnd E. M. ['eomeTpust Ha roToBBIX YepTekax. 7-11 xiraccel/ Ilpocsemenne, 2013.
3uB B.T.
6. l'eomerpus Aunaktudeckue Matepuaisl. 8 xiacc / b.I'. 3us, B.M. Meiinep. M. [Ipocsemenue, 2013
7.3uB b.I'. 'eometpus JJunaktudeckne marepuansl. 8 knace / b.I'. 3us, B.M. Meiinep. M. [Ipocsemenne, 2013
8. Mumenko T.M.. 'eomerpus. Tematndaeckue Tecthl. 8 kitace/ T.M. Mumenko, A.[l. bruakos. M.: [Ipocsenienue,
2013.
9.I'eomerpust Junaktrueckue Matepuaisl. 9 kiacc / B.I'. 3us, B.M. Meiinep. M. IIpocserienue, 2013
10. 3uB B.I". 'eomerpus JIunaxrudeckne matepuansl. 9 knacc / b.I'. 3uB, B.M. Meiinep. M. IIpocsemenue, 2013
11. Mumenko T.M.. I'eomerpust. Tematuaeckue tecTsl. 9 kiace/ T.M. Mumenko, A.Jl. bimakos. M.:
IIpoceemenue, 2013.
12. PaGoyas Terpasp 1o reomerpun: 7 knacc: k yueOHuky JI.C. Atanacsna n np. «['eomerpus 7 — 9 kinacce» / FO.A.
I'nazkos, [1.M. Kamaes. — M.: U3znarenscTBo «OK3aMen», 2014

13. KonTposbHsie paboTsl 1o reomerpuu: 7 kiacc: Kk yueoHuky JI.C. Aranacsina u np. «['eomerpust 7 — 9
kinaccel» / H.B. MenbaukoBa. — M.: U3narensctBo «Ik3aMeny, 2014

14. Tectsl o reomerpun: 7 xiace: kK yaeOonuky JI.C. Atanacsna u ap. «['eomerpus 7 — 9 knaccs» / A.B.
®apkoB. — M.: U3natenbcTBo «Jx3aMeny, 2014

15. lumakTiHyecKue MaTepraiisl o reoMeTpun: 7 kiaace: K yueouuky JI.C. Atanacsina u ap. «I'eomerpust 7 — 9
knaccel» / H.Bb. MenbaukoBa, I'.A. 3axapoBa. — M.: M3narenscTBO «OK3amen», 2014



16. Pabouas Terpans 1o reometpun:8 kinace: K yueouuky JI.C. AtanacsiHa u ap. «I'eomerpust 7 — 9 Kimaccoi» /
10.A. T'naskos, I1.M. Kamaes. — M.: U3gatenscTBo «IK3ameny, 2015

17. KonrposabHble paboTsl 1o reomeTpun: 8 kiacc: Kk yueounky JI.C. AtanacsiHa u ap. «'eomerpus 7 — 9
knmaccel» / H.B. MensuukoBa. — M.: M3gatensctBo «OKk3amen», 2015

18. Tectsl mo reomerpun: 8 knacc: k yaeouuky JI.C. Atanacsua u ap. «['eomerpus 7 — 9 xiaccs» / A.B.
®apkoB. — M.: M3patenscTBO «OK3amMen», 2015

19. lnpakTryeckue MaTepuansl o reomerpun: 8 kiace: k yueonuky JI.C. Atanacsna u np. «['eomerpus 7 — 9
kiacce» / H.B. MenbHukoBa, I'.A. 3axapoBa. — M.: M3natenscTBo «JKk3amen», 2015

20 . Paboyas Terpasp no reomerpun: 9 kiacc: k yueonuky JI.C. Aranacsna u np. «I'eomerpust 7 — 9 xiacce» /
10.A. I'naskos, I1.M. Kamaes. — M.: U3natenbeTBo «OK3aMeny», 2016

21. KonrposnbHble paboTel o reomerpun: 9 kiace: k yueonuky JI.C. Atanacsna u np. «['eomerpus 7 — 9
knaccel» / H.B. MenbaukoBa. — M.: U3narensctBo «Ik3aMmeny, 2016

22. Tects! o reomeTpun: 9 xnacc: k yaeoruky JI.C. AranacsHa u 1p. «['eomerpus 7 — 9 ximaccer» / A.B.
®apkoB. — M.: M3patenscTBO «OK3amMen», 2016

23. lnmaktiaeckue MaTepuainsl mo reometpun: 9 kimacc: k yaeouuky JI.C. AtanacsHa u ap. «['eomerpus 7 — 9
kiaccel» / H.b. MenpHuKOBa, ['.A. 3axapoBa. — M.: 3patenbcTBO «OK3amen», 2016

Ilepeuens UHTEPHET pecypcoB, Hu(ppoBbie 00Pa30BaTEJbLHBIX PECYPCOB U APYTHX 3JIEKTPOHHBIX
HH(POPMANMOHHBIX HCTOYHUKOB!

1.Hudpossie odpazoBarenprbie pecypesl (LIOP) x yueOHMKaM m3gaTenpeTBa "MHeMo3uHA" TIPECTaBICHB HA caliTe
http://school-collection.edu.ru/

2. www.math.ru. HTepHeT - noaaepKKa yauTeliel MaTeMaTHKH, MaTepHabl A1 YPOKOB, O(HILIHaTbHbIe
JOKyMeHTbI MUHHUCTEpCTBa 00pa30BaHus M HaAyKH, HEOOX0ANMBIE B padoTe.
3. www.it-n.ru. CeTh TBOPUYECKUX YUHTEIICH.

4. www.etudes.ru. Marematudeckue 3Tiofbl. Ha caiite mpecTaBieHbl ATIOMIbI, BHIMOIHEHHBIE C HCITOIB30BAHUEM
COBpPEMEHHOU KOoMIbloTepHO# 3D-rpaduku, yBiekaTelbHO 1 HHTEPECHO PACCKa3bIBAIONIME O MaTEMaTHKE U ee
MPUIOKECHUSX.

5. www.problems.ru. Ba3a qaHHBIX 3a1a4 10 BCEM TeMaM IIKOJIBHON MaTeMaTHKH. 3amadu pa3OuThl 1o pyOpuKam u
cTerneHu ciaoxHocTH. Ko BceM 3aiauam NpUBEICHBI PEIICHHS.

6. www.golovolomka.hobby.ru. T'omoBonomMku [yist yMHBIX Jifojieii. Ha caiiTe MOXKHO HAWTH MHOTO 33124
(Jrormdecknx, Ha B3BELIMBAHUS U JIp.), BAPHALMK Ha TeMy KyOunka PyOuka, 3eKTpoHHbIE Bepcuy KHHT P.
Cmammana, M. Tapanepa, JI. Kappoia, BegeHus 3aHsITHH, MpreMax padOTH Ha YpOKax.

7. www.college.ru/mathematics. Maremarika Ha noptane «OTKPBITBIH KOJUIEIXK ». MOKHO HAalTH y4eOHbIN

Martepual 1o pa3iIMyHbIM pa3eIaM MaTeMaTHKH.
8. www.int-edu.ru. MacTHTYT HOBBIX TexHONOTHi. Ha caiiTe MOKHO 03HAKOMHTBCS C IPOAYKIIUEH, PeIaracMoi
WucrurytoM, HanipuMep, nporpamMmmamu «JKnBas cratuctukay, « Aprol pady, pasBupatorie-o0yyaromei
HACTOJBHOU UTPoi «Jlonu u apodm» u mp.

9. school-collection.edu. Emunas kommeknust upoBbIX 00pa3oBaTeIbHBIX PECYPCOB.

10. http://www.prosv.ru. Caiit uznatensctBa «IIpocemienue» (pybprka «MaTeMaTHka)

11. http:/www.drofa.ru. Caiit uznarensctia JIpoda (pydprka «MaremaTuka)

12. http://www.center.fio.ru/som. Mertoauveckue peKOMEHAAIMN YIUTEII0- IPEAMETHUKY (TIPECTaBICHBI BCE
IIKOJIBHBIE TIPeIMEThI). MaTepuasl Uil CaMOCTOSATENIbHOM pa3paboTKH NpO(UIIEHBIX IPOO U aKTUBU3ALNHT
nporecca 00ydeHns B CTapIIei MKoJIe.

13. http://www.edu.ru. LleHTpanbHbIi 00pa30BaTENbHBIH OPTAN, COACPIKUT HOPMATUBHBIC TOKYMEHTHI
MuHuncTepCcTBa, CTaHAAPTHI, HHYOPMAIIUIO O IPOBEJCHUE IKCIIEPUMEHTA, CEpBEP MHPOPMAIIMOHHOHN ITOJIEPKKH
EnuHOTro rocyiapcTBEHHOTO 9K3aMeHa.

14. http://www.legion.ru. Caiit u3natenbcTBa «JIernomn.

15. http://www.intellectcentre.ru. Caiit usmarensctBa «uremiext-1{eHTp», rae MOXKHO HallTH yueOHO-
TPEHUPOBOYHBIE MAaTepHAJIbI, IEMOHCTPALIMOHHbBIE BEPCHH, OAaHK TPEHUPOBOYHBIX 3aaHHH C OTBETAMH,
METOJIMYECKHE PEKOMEHJAlMK U 00pa3iibl PELICHHUH.

Ilepedyenb me4aTHBIX MOcoOMI(Ta0MNL):
OCHOBHEIE CBOICTBA HU3MEpCHUs YIJIOB.
OCHOBHEBIE CBOMCTBA OTKJIaIbIBAHUA OTPE3KOB U YIJIOB.
Bepruxanbsable yriasl. CMEKHBIE YITIBL
HepHeHZ{I/IKYJ'ISIpHLIC U MapaJlJICJIbHBIC IIPSAMBIC.
PaBeHCTBO TpEyroJbHUKOB.

[Ipu3Haku paBeHCTBA TPEYTOJIEHUKOB.

Bricora, MeanaHa, OuccekTprca TPeyTroJIbHUKA.


http://school-collection.edu.ru/
http://www.math.ru/
http://www.it-n.ru/
http://www.etudes.ru/
http://www.problems.ru/
http://www.golovolomka.hobby.ru/
http://www.college.ru/mathematics
http://www.int-edu.ru/
http://www.prosv.ru/
http://www.center.fio.ru/som
http://www.edu.ru/
http://www.legion.ru/
http://www.intellectcentre.ru/

CYIIECTBEHHO 000TaTHTh KPYT pelIaeMbIX 3a/ad.

OKpYKHOCTb.

OCHOBHOE CBOICTBO MAaPAIIICIBHBIX MPSIMBIX.

VYTl IpH IepecedeHuy ABYX MPSIMBIX TPEThEi.

Y1161, BHNCAaHHBIE B OKPY>KHOCTb.

Bune! yrios.

OCHOBHBIE CBOICTBA MPUHAAJICKHOCTH TOUEK U NMPSIMBIX.
PaBHOOCAPEHHBIN TPEYTOIBHUK.

IIpssMOYTrONBHBIN TPEYTONbHHUK.

Teopema cuHycoB.
Teopema KOCUHYCOB.
Teopema ITudaropa.

[Tono6HBIE TPEYTOIBHUKH.

TemaTn4yeckoe MIIAHUPOBAHUE.

OCOOEHHOCTBIO TEMATHYECKOTO IUITaHUPOBAHUA SABJIAICTCA TO, YTO B HEM COACPIKUTCA OIMUCAHUC BO3MOKHBIX
BUAOB JACATCIBHOCTH YYAIIHUXCA B IIPOLECCE YCBOCHUA COOTBCTCTBYIOLICTIO COJACPIKaHUA, HAIIPABJICHHBIX Ha
JOCTHIKXCHHUC ITOCTAaBJICHHBIX uenef/i 06yquH$1. 9T0 OPHUCHTUPYCT YUUTCIII Ha YCUIICHUC ACATCIIbHOCTHOI'O NOAX0Aa B
o0y4eHHH, Ha OPraHM3AINI0 Pa3HOOOpa3HOH YUeOHOW MeSATENHPHOCTH, OTBEUAIOMmIe COBPEMEHHBIM IICHXOJIOTO-
NeaAarornieCKrMM BO33pCHUAM, HA NCIIOJIb30BAHNE COBPEMCHHBIX TEXHOJIOTHH.

B ocnHoBHOE MPOrpaMMHOC COACPIKAHMC BKIIHOYAIOTCSA AOIOJHUTCIBHBIC BOIIPOCHI, CHOCO6CTBy}0HII/Ie Pa3BUTHUIO
MAaTEMAaTUICCKOTO Kpyrozopa, OCBOCHHIO boiee MPpOABUHYTOI'0 MATEMAaTHYCCKOI'0 armapara, MaTeMaTHYCCKUX
criocoOHOCTel. Pacmupenue comepikaHusl T€OMETPHYECKOro 00pa3oBaHHMsS B STOM cjiydae JaéT BO3MOXKHOCTH

7 Kiace
Howmep CopepxaHue MaTepuana Komnu- XapakTepucTuKka OCHOBHBIX
napa- YEeCTBO BUJIOB JESITEIBHOCTH yUYEHUKA
rpaga 4acoB (Ha ypoBHE y4eOHBIX
JIeHCTBUIN)
I'naga |. HayanbHble reoMeTpuyecKue 10 OOBSCHATD, YTO TaKOE OTPE30K, JIyU, YroJ, KaKue
CBeJleHUs (Gurypsl Ha3bIBAIOTCS PAaBHBIMH, KaK CPaBHUBAIOTCS U
1,2 [Ipsimas u otpesok. Jlyd u 2 HU3MEPSIOTCS OTPE3KH M YTIIbI, YTO TaKOE Ipagyc 1
yrou rpagycHasi Mepa yria, KaKoi yroij Ha3bIBaeTcs
3 CpaBHEHHE OTPE3KOB U 1 MPSAMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TaKOe
YTJIOB cepeauHa OTpe3Ka M OuccekTpuca yria, Kakue YTriibl
4,5 W3mepeHne oTpe3KoB. 3 Ha3bIBAIOTCS CMEXHBIMU M KaKHU€ BEPTHUKAIbHBIMU;
Wzmepenwue yrios (dbopMynHpoOBaTh U 00OCHOBBIBATH YTBEPIKACHHS O
6 CMeKHbIE M BEPTHUKAJIbHBIE 1 CBONCTBAaX CME@XHBIX U BEPTHUKAJIBHBIX YTIIOB; 00BsIC-
YIJIBI HATH, KaKHe MPSIMbIe HA3BIBAIOTCS
7 IlepnieHIUKyISIpHBIE TIPSIMBIE 1 HepIeHIUKYIIPHBIME; (GOPMYyITHUPOBATH U
Pewenue 3anau 1 00OCHOBBIBATh YTBEP)KJCHHE O CBOMCTBE IBYX MPSIMBIX,
KonTponsnast padota Ne 1 1 MEePIEeHANKYISIPHBIX K TPEThel; n300paxarth u
pacrio3HaBaTh yKa3zaHHbIE IpocTeinie Guryps! Ha
yepTexax; pelarh 3aa4i, CBSI3aHHbIC C 3TUMHU
MpoCTeHINMH QUTypaMH
I'aasa |l. Tpeyroasunku 17 OOBsICHATH, KaKasl GUrypa Ha3bIBACTCS
1 TpeyronbHUK 2 TPEyTOJIBHUKOM, YTO TaKOE BEPILINHBI, CTOPOHBI, YTJIbI
2 IlepBsblit mpu3HaK U NEPUMETP TPEYroIbHUKA, KAKOH TPEYroJbHUK
paBEeHCTBA TPEYTrONbHUKOB 1 Ha3bIBaeTCsl PABHOOEPEHHBIM M KaKon
3 Ilepnenaukynsap k npsmoi 1 PaBHOCTOPOHHUM, KaKHe TPEYTOJIbHUKH HA3bIBAIOTCS
MenuaHbl, OUCCEKTPUCH U 1 paBHBIMU; N300pakaTh U PACIO3HABATH HA YEPTE)KAX
4 BBICOTHI TPEYTOJIbHHKA TPEYTOJIBHUKHU U UX 3JIEMEHTHI; HOPMYITHUPOBATH
5 CaoiicTBa paBHOOEAPEHHOTO 1 JIOKa3BIBaTh TEOPEMBI O IPU3HAKAX PABEHCTBA
TPEyTOJIbHUKA TPEYrOJbHUKOB; OOBSICHITH, YTO HA3BIBACTCS
6 Bropoit u Tpetuii 4 MEePHEHIUKYISIPOM, IPOBEAEHHBIM U3 JAHHOU TOUKH K
NPU3HAKN PaBEHCTBA JaHHOH NpsAMOH; popMyIMpOBaTh U JOKa3bIBaTh
TEOpEeMY O MEePIEHIUKYISIpe K MPsIMOii; 00OBSICHATD,




TPEyroJbHUKOB KaKHe OTPE3KH Ha3bIBAIOTCS MEAMAHOM, OMCCEKTPHUCOH
7 OKpYyKHOCTB 1 U BBICOTOH TpeyroJibHUKA; (OPMYJIHPOBATH M
3amadn Ha MOCTPOCHHE 3 JOKa3bIBaTh TEOPEMBI O CBOMCTBAaX PaBHOOEIPEHHOTO
Pemenne 3amag 2 TPEYTroJIbHHUKA; PEIIaTh 3aJadH, CBSI3aHHbIE C
KonrponsHas pabora 1 MIPU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB U CBOMCTBAMHU
Ne 2 paBHOOEIPEHHOTO TPEYTOIbHUKA; GOPMYyITHPOBATH
OTIpeIeNIEHNE OKPYKHOCTH; OOBACHATB, YTO TAKOE
LEHTp, PaNyC, XOpAa ¥ JUaMETp OKPY)KHOCTH; pelaThb
IpocTeiiye 3a1a4u Ha MOCTPOeHHUE (IIOCTPOCHUE yIia,
PaBHOTO JaHHOMY, IOCTPOECHNE OUCCEKTPHUCHI yTJla,
MOCTPOCHHUE NEPIEHANKYIISIPHBIX NPSIMBIX,
IIOCTPOCHHE CEPEeIMHBI OTPE3Ka) U OoJiee CIOXKHbIE
3aJlauu, UCIOJIb3YIOUINE yKa3aHHbIC TPOCTEHILNE;
COTOCTABIIATDH TOJTyICHHBIH PE3yNIbTaT C yCIOBHEM
3aJa49M; aHATM3UPOBATH BO3MOJKHBIE CIIydaH
I'nasa |11. TlapajuiesibHbIe NpsiMbIe 13
1 [TapannenbHble TIpsIMbIE 1 @DopMyITpOBaTH OIPEACICHNE MTapaUICIIBHBIX MPAMBIX;
2 [Ipu3Haku mapamieaTsHOCTH 3 OOBSICHATH C TIOMOIIIBIO PUCYHKA, KAKHIE YTIIBI,
JIBYX MPSIMBIX 00pa30BaHHBIC ITPU MIEPECEUCHUH JBYX MPSIMBIX
3 Axcroma mapanienbHbIX 5 CEKyIIeH, Ha3bIBAIOTCS HAKPECTIEKALINIMHU, KaKue
HPSIMBIX OJTHOCTOPOHHHMH U KaKHe€ COOTBETCTBEHHBIMU;
Pemenue 3amau 3 (hopMynHpOBaTh U JOKa3bIBATh TEOPEMBI,
KonTponbnas pabora Ne 3 1 BbIpaXaroIye MPU3HAKH MMapauIeIbHOCTH JBYX
HPSMBIX; OOBSICHATH, YTO TAKOE aKCUOMBI T€OMETPUHU
U KaKue aKCHOMBI Y€ UCIIONb30BAJINCh PaHee;
(opMyIMpOBaTh AKCUOMY MapaJUIEIIbHBIX MPSIMBIX U
BBIBOJIUTH CIIEJCTBUS U3 HEeE; HOPMYINpPOBATh
1 JOKa3bIBATh TEOPEMBI O CBOMCTBAX MAPAIIETBEHBIX
TIPSIMBIX,
oOpaTHBIE TEOpEMaM O MPU3HAKaX NMapaJIeIbHOCTH,
CBSI3aHHBIX C HAKPECT JIEKAIINMHU, COOTBETCTBEHHBIMHU
1 OJTHOCTOPOHHUMH YTJIaMH, B CBSI3H C 3TUM OOBSICHSTS,
YTO TaKOE YCJIOBUE U 3aKII0YCHHE TEOPEMBI, KaKas
TeopeMa Ha3bIBaeTCsi 00paTHOM MO OTHOIIEHUIO K
JNIaHHOU TeopeMe; OOBICHSITh, B UYEM 3aKIII0YAETCS
METOJ JJ0Ka3aTeIbCTBA OT MPOTHBHOTO:
(hopMyUpOBaTh U TOKAa3bIBATh TEOPEMBI 00 yIiTax ¢
COOTBETCTBEHHO MapaJielbHBIMU U
TIEPIICHNKYIISPHBIMA CTOPOHAMH; TPUBOJUTH IPUMEPHI
HCIIONIb30BAaHMS ATOTO METO/Ia; PelIaTh 3aa4y Ha
BBIYHCIICHHE, I0Ka3aTeILCTBO M IOCTPOCHHUE, CBS3aHHBIE
C NMapaJUIeIbHBIMU NPSIMBIMH
I'nasa IV. CooTHoLIeHUS MEKTY 18 DopMynHpoBaTh U JOKa3bIBaTh TEOPEMY O CyMME YTJIOB
CTOPOHAMH M YIJIAMH TPeYroJbHUKA TPEYroJbHUKA U €€ CIIEICTBUE O BHEIIHEM YTIIIe
1 CyMMa yTiI0B TpeyroJbHIKa 2 TPEyrojibHUKa; MPOBOJUTH Ki1acCH(PUKAIHIO
2 CoOTHOLIEHUS MEXIY TPEYroJbHUKOB I10 yriam; GopMyIupoBaTh U
CTOPOHAMU U yriaMu JIOKa3bIBaTh TEOPEMY O COOTHOILLICHUSIX MEXKTY
TpEyroJbHUKA 3 CTOPOHAMU U YIJIaMH TPEYTOJbHUKA (MPAMOE U
KonTponbaas pabora Ne 4 1 0o0paTHOE yTBEPKJIECHHUS) U CIEACTBHS U3 HEE, TEOPEMY O
3 IIpsiMoyromnbHbIE 4 HEpaBEHCTBE TPEYroJIbHUKA; (HOPMYJIHUPOBATh U
TPEyroJbHUKH JIOKa3bIBaTh TEOPEMBI O CBOWCTBAX MPSIMOYTOJIbHBIX
4 [Toctpoenue TPEYTOJEHUKOB (TIPSIMOYTOJIbHBIN TPEYTOJIBHUK C YTIIOM
TPEYTroJIbHUKA 110 TPEM 30°, mpu3HaKU PaBEHCTBA MPSMOYTOJIbHBIX
JJIeMEeHTaM 4 TPEYTrOJIbHUKOB); (pOpMyITHpOBATh ONpeieNIeHUs
Pemenue 3agau 3 paccTOsIHUA OT TOYKH A0 NPSIMOI, PaCCTOSHUS MEXKIY
Konrponbnas pabora Ne 5 1 NapajuleIbHBIMU TIPSIMBIMH; PENIaTh 3aJjaun Ha

BBIYUCJICHUE, 10KA3aTEIbCTBO U IIOCTPOCHHUE,
CBSI3aHHBIE C COOTHOILIECHUSIMU MEXy CTOPOHAMU U
YTJIaMH TPEYTOJIbHUKA U PACCTOSTHUEM MEXTY
TapajuIeTbHBIME MPSIMBIMH, IIPH HEOOXOANMOCTH TIPO-
BOJUTH 110 X0y PELIEHUS JOIIOJHUTEIbHBIE
NIOCTPOEHMS], COIIOCTABIATH OJYYEHHBIN PE3YIbTAT C
YCIOBUEM 3aJa4H, B 3aJa4aX Ha IIOCTPOCHUE




HCCJICA0BATH BO3SMOXKHBIC CllydYau

IloBTOpenne. Pemenne 12
3ajga4
8 kiacc
Homep CojneprxaHue MaTepHaia Komu- XapakTepucTuKa OCHOBHBIX
napa- YECTBO BUJOB JICATEIHHOCTH yUYCHUKA
rpada 9acoB (Ha ypoBHE y4eOHBIX
JEWCTBUH)
I'naBa V. YeThIpEéXyroJabHUKH 14 OOBACHATH, YTO TAKOE JOMaHa,
1 MHOTOYTOTBHUKHI 2 MHOTOYTOJIbHHK, €TO BEPIINHbI, CMEXHbIC
2 [Mapanmenorpamm u 6 CTOPOHBI, ANATOHAJIN, H300paXxaTh U pac-
Tpanenus II03HABATh MHOTOYTOJIbHUKN HA YEPTEkKaxX;
3 [IpsamoyronsHUK, poMO, 4 MOKa3bIBaTh 3JIEMEHTHl MHOT'OYT'OJIbHHUKA,
KBaJpaT €ro BHYTPEHHIOIO U BHEIIHIOI 00JacTy;
Pemenne 3anau 1 (dopMynHpOBaTh ONpEAETICHNE BHITYKIOTO
Konrponbhas padora Ne 1 1 MHOTOYTOJIbHHKA; H300paxkaTh 1
pacro3HaBaTh BHITYKIJIbIE U HEBBIITYKJIbIE
MHOTOYTOJBHUKH; (OPMYJIUPOBATh U
JIOKa3bIBATh YTBEPXKACHHUS O CyMMeE yIJIOB
BBIITYKJIOTO MHOTOYTOJIEHHKA B CyMME €TI0
BHEIITHHX YTJIOB; OOBACHSTH, KAKHE CTOPOHEI
(BEpIIMHBI) YETHIPEXYTONBHIKA Ha3bIBAIOTCS
MIPOTHUBOMOJIOKHBIMH; (POPMYIMpPOBATH
olpeieNIeHNs TapasuieIorpaMma, Tparneluy,
paBHOOEIPEHHOIT U MPSIMOYTOJILHOM
Tpaneuui, NpsIMOyrojibHIKa, poMoa,
KBaJipaTa; ©300paxxaTh 1 pacrno3HaBaTh
9TH YETHIPEXYTONBHUKH; (POPMYITUPOBATH U
JIOKa3bIBaTh YTBEPXKICHUS 00 UX
CBONCTBAX M NMPU3HAKAX; pEUIaTh 3aJaun
Ha BBIYMCIICHHE, 10KAa3aTEIbCTBO U
ITOCTPOCHHUE, CBSI3aHHBIC C STUMHU BUIAAMHU
YeTBIPEXYTOIBHUKOB; OOBACHSITH, KAKHE JIBE
TOYKH Ha3bIBAIOTCS CUMMETPUIHBIMHU
OTHOCHTEJBHO NMPSIMOH (TOUYKH), B KAKOM
cirydae purypa Ha3plBaeTCsi CHMMETPUYHON
I'nasa VI. Ilnomann 14 OOBACHATH, KaK IPOU3BOIUTCS U3MEPEHHE
1 [Inomans MHOrOyrojbHUKA 2 IUIOIAJEHl MHOTOYTOJIbHUKOB, KaKHE
2 [Tnomagyu napamienorpamMmma, 6 MHOTOYTOJIEHUKH Ha3BIBAIOTCS PaBHO-
TPEyrojbHUKA U Tpareuuu BEJIMKMMH M KaK/e paBHOCOCTABJICHHBIMH;
3 Teopema ITudaropa 3 (GhopMyTHpOBaTh OCHOBHBIC CBOMCTBA
Pemenue 3anau 2 TIOMAei B BRIBOAUTE C HX ITOMOIILIO
Kontponpnas padorta Ne 2 1 (hopMyIIBl MI0MmAaAeH IPSIMOYTOJIbHUKA,
rapajuiesiorpaMma, TpeyroibHHKa,
Tpaneuun; GopMyJIHpPOBATh U JOKa3bIBATh
TeopeMy 00 OTHOLICHUH IIIOIAeH
TPEyroJbHUKOB, HIMEIOIIHX 110 PABHOMY
yriy; GopMyJIHpOBaTh U JOKa3bIBATh
teopemy ITudaropa u oOpatHyto eii;
BBIBOJINTH (hopmyiy 'epoHa [uist rutomaau
TpPEeYroJbHUKa; peaTh 3aa4u Ha
BBIYHCIICHNE U JOKA3aTeIbCTBO, CBSI3aHHBIC
¢ popMmymnaMu Iomaze u TeopeMoi
[Mudaropa
I'nasa VII. [Tono0HbIe TPEYroIbHUKH 19
1 Ormpenenenne Nog00HBIX 2 OOBACHATH NOHATHE NPOIOPLNOHATBHOCTH
TPEYTroJIbHUKOB OTpE3KOB; (POpMYyIUPOBATH ONPEICICHHS
2 [Mpu3Haku noxodus 5 MOJIOOHBIX TPEYTOJIHHUKOB U KO-
TPEYTrOJIbHUKOB s¢pununenra noxobus; GopmynupoBaTs u
Konrponbnas pabora Ne 3 1 JIOKa3bIBaTh TEOPEMBI: 00 OTHOIICHHH
3 [Ipumenenue nogobus K 7 IJI0MIA e} MOTOOHBIX TPEYTOJIBLHUKOB, O




A0Ka3aTeJIbCTBY TCOPEM U
pemcHuIo 3a1a4

MpU3HAKaxX MOoJ00us TPEYroJIbHUKOB, O
CpeaHel INHUHU TPEYTOJIbHUKA, O

4 CoOTHOMIEHUS MEXIY 3 TIepecedeHNH MEJUaH TPEYTOIbHUKA, O IIPO-
CTOPOHAMH U yTJIAMHU MIOPIMOHATBHBIX OTPE3Kax B
MpsIMOYTOJIBHOTO TpE- MIPSIMOYTOJILHOM TPEYTOJIbHUKE; OOBSACHATH,
YTOJIBHUKA YTO TAaKO€ METOJ MOA00HS B 33/1a4ax Ha
Kontpomnsras padorta Ne 4 1 MOCTPOSHUE, 1 IPUBOIUTH IPUMEPHI

MIPUMEHEHUS TOTO METO/1a; OOBSICHSITH,
KaK MOXXHO HCIOJIb30BaTh CBOMCTBA
M0I00HBIX TPEYTOJILHUKOB B
HU3MEPUTENIBHBIX paboTax Ha MECTHOCTH;
OOBSICHATH, KaK BBECTH MOHATHE MOJO0US
JUISL TIPOM3BOJIBHEIX GUTyp; GopMyIupoBaTh
OTIpEIeICHNS ¥ HIUTIOCTPUPOBATH MOHATHS
CHHYCa, KOCHHYCa ¥ TaHT€HCa OCTPOTO yIiia
MIPSIMOYTOJIEHOTO TPEYTOIbHNKA; BEIBOJUTH
OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO
1 3HAYCHHS CHHYCa, KOCHHYCA U TaHTEHCA
s yrioB 30°, 45°, 60°; pemmats 3a1a4m,
CBSI3aHHBIC C TT0J00HEM TPEYTroJIbHUKOB,
JJIs1 BBIYHUCIICHU S 3HaYeHUN
TPUTOHOMETPHYECKUX (YHKIIHHA
UCIIOJIB30BATh KOMIIBIOTEPHBIE TPOTPAMMBI
I'nasa VIII. OxpyxHocTh 17

1 KacaTenbHas kK OKpY>KHOCTH 3 HccnenoBaTh B3aMMHOE PACIIONIOKEHUE

2 IleHTpanbpHbIEC U BIIUCAHHBIE 4 IPSIMOI U OKPY>KHOCTH; GOPMYJIHPOBATH
YTIIBI OTIpe/ieIeHNe KacaTeIbHOH K OKPY>KHOCTH;

3 YeTsIpe 3aMmeyaTebHbIC 3 (opMyIHpPOBATh M JOKA3BIBATH TEOPEMBI: O
TOYKH TPEYTOJIbHUKA CBOMCTBE KacaTeJIbHOH, O IpU3HaKe

4 Bnucannas u onucaHHas 4 KacaTeJIbHOH, 00 0Tpe3Kax KacaTeNbHbIX,
OKPY>XHOCTH MIPOBEIEHHBIX U3 OJHON TOUYKH;

Pemenne 3amaq 2 (hopMyIHUPOBATE MOHATHS EHTPAIHHOTO
KonrponbHas padora Ne 5 1 yIJ1a U TpagyCHON Mephl IyTH OKPY>KHOCTH;

(hopMynHpOBaTh U JOKa3bIBATh TEOPEMBI: O
BIOHMCAHHOM YTJIC, O MIPOU3BCACHUU
OTPE3KOB IIEPECEKAOUIUXCS XOPL;
(GhopMyTUpOBaTh U AOKA3bIBATH TEOPEMBI,
CBSI3aHHBIC C 3aME€4YaTCJIIbHBIMU TOYKaAMHU
TPEYTOJbHHKA: O OMCCEKTpHUCE yTIIa U, KaK
CIEJICTBUE, O MEPECEUYCHUH OMCCEKTPUC
TPEYroJbHUKA; O CEPEAUHHOM
MEPHEHIUKYIISIPE K OTPE3KY U, KaK
CJIE/ICTBHE, O NIEPECEUECHUH CEPEIUHHBIX
MEPHIEHIUKYIAPOB K CTOPOHAM
TPEYTOJIbHUKA; O IIEPECEUCHUN BBICOT
TPEyToNbHUKA; (OPMYIHPOBATH
ONpeieNIeHNs1 OKPY>KHOCTEH, BIMCAaHHOM B
MHOTOYTOJIbHUK U OIMMCAHHOM OKOJIO
MHOTOYTrOJIbHUKA; (HOPMYIHPOBATH U
JIOKa3BIBaTh TEOPEMEI: 00 OKPYKHOCTH,
BIINCAHHOU B TPEYTOJIBHUK; 00
OKPYXHOCTH, OITUCAHHON OKOJIO
TPEYTOJIbHUKA; O CBOWCTBE CTOPOH
OIMMCAHHOTO YEThIPEXYTOJbHUKA; O
CBOMCTBE yrjOB BIHCAHHOTO
4eThIPEXYTOJIbHUKA; PELIaTh 3a1a4M Ha
BBIYUCJIEHUE, 10KA3aTEIbCTBO U
MOCTPOEHHE, CBA3aHHBIE C OKPYKHOCTHIO,
BIIMCAHHBIMU U OIIMCAHHBIMH
TPEYroJbHUKaMHU U
YeThIPEXYTOJIbHUKAMHU; UCCIIEA0BATh
CBOWCTBa KOHPUTYpAIUii, CBI3aHHBIX C
OKPY>KHOCTBIO, C IOMOIIIBIO




KOMIIBIOTCPHBIX NPOTrpaMM

IloBTOpenne. Pemenne 3agaq 4
9 kJ1ace
Howmep CopneprxaHue MaTepHraia Konu- XapakTepuCTUKa OCHOBHBIX
napa- 4ECTBO BUJOB JICATEIHHOCTH yUYCHUKA
rpada 4acoB (Ha ypoBHE y4eOHBIX
JEWCTBUH)
IToBTOpEHNME Kypca reoMeTprn 8 Kiacca 2
I'nasa |X. BekTopsi 12 DOopMyIHPOBATh ONPEAEICHHS U HILTIOCTPUPOBATh

1 ITonsTre BexkTOpa 2 MOHATHUS BEKTOPA, €ro IJIUHBI, KOJUIMHEAPHBIX U

2 CroxeHue U BBIYUTAHUE PaBHBIX BEKTOPOB; MOTUBHPOBATh BBEJICHUE OHATUH

3 BEKTOPOB 4 U JEUCTBUH, CBA3aHHBIX C BEKTOPaMHU,

YMHOXeHUE BEKTOpa Ha 5 COOTBETCTBYIOLIUMU IPUMEPaMH, OTHOCSIIUMUCS K
qucno. Ilpumenenue (U3MYECKUM BEKTOPHBIM BEIMUYMHAM; IPUMEHSTh
BEKTOPOB K PEILICHUIO 3a7a4 BEKTOPHI U AEHCTBUS HAJl HUIMH IIPH PELICHUN
Konrtposbnas pabora Ne 1 1 FeOMETPUUECKUX 3a7a4

I'naga X. MeToa KOOpAMHAT 10 OOBACHATH U WILTIOCTPUPOBATH MOHATHS

1 KoopaunaTs! BekTopa 2 MPSIMOYTOJIBHON CHCTEMBI KOOPANHAT, KOOPIUHAT

2 [Ipocreitmue 3agaun B TOYKH M KOOPAMHAT BEKTOPA; BEIBOJIUTH U
KOOpJHWHATAX 3 WCIOJIB30BATh IPU PEIICHUH 3a1a4 POPMYITBI

3 YpaBHEHHS OKPY>KHOCTH U KOOPJHMHAT CEpEeIMHBI OTPE3Ka, JUIMHBI BEKTOPA,
IpSAMOH 3 paccTOSHUS MEXIY ABYMs TOUYKaMH, ypaBHEHUS
Pemenne 3amau 1 OKPYXHOCTH U MPSIMOI

Kontponpnas padorta Ne 2 1
I'naga XI. CooTHOLIEHUSI MEXKTY 14 DopMyIUpPOBATH U WILIKCTPUPOBATH ONPEICICHUS
CTOPOHAMH M YIJIaMH CHUHYca, KOCUHYCa, TAHT'€HCa U KOTaHTreHca yrioB oT 0 1o
TpeyrojbHuka. CkajaspHoe 180°; BBIBOAUTH OCHOBHOE TPUTOHOMETPHUUECKOE
Npou3Be/leHHe BEKTOPOB TOXECTBO ¥ (hOpMyJIbl MpHUBeIeHNUs; GOPMYTHPOBATD U

1 Cunyc, KOCUHYC, TAaHT'€HC, 3 JIOKa3bIBaTh TEOPEMBI CUHYCOB U KOCUHYCOB,
KOTaHTEHC yIJa HMPUMEHATHh UX IPH PEIICHUH TPEYTrOJbHUKOB;

2 COOTHOIIEHUS MEXTY 6 OOBSICHATH, KaK MCIOJIB3YIOTCSI TPUTOHOMETPHYECKHE
CTOPOHAMH W YIIIaMHU (opMyIIBI B N3MEPHUTENBHBIX pab0TaX HA MECTHOCTH;
TpeyroJbHHKA (dbopMyIHpOBaTH ONPEAEICHUS YTa MEXIY
CkansipHOE NpOn3BEJICHHUE 3 BEKTOPAaMHU U CKaJIIPHOTO MPOU3BEICHNUS BEKTOPOB;
BEKTOPOB BBIBOJIUTH (POPMYITY CKaJIIPHOTO IPOU3BENICHUS Yepes
Pewenue 3anau 1 KOOPAMHATH BEKTOPOB; (pOPMYyIHPOBATE U
Kontponsnas padora Ne 3 1 000CHOBBIBAaTh YTBEPXKICHUE O CBOHCTBAX CKAJISIPHOTO

MIPOU3BEACHMS; HCIIOIB30BATh CKAJIIIPHOE MPO-
M3BEJCHNE BEKTOPOB IPH PEIICHUH 3a]aY
I'nasa XII. [lnuHa oKpy:KHOCTH M IJI0- 12 DopMynUpPOBATh ONPEACICHUE IPABUIBHOTO
majab Kpyra MHOTOYT0JIbHHKA; (OPMYJINPOBATh U JI0KA3bIBAThH

1 IIpaBuiibHbBIE 4 TEOPEMBI 00 OKPYKHOCTSIX, OIIMCAHHON OKOJIO

2 MHOTOYTOJIbHUKH [lTiHa 4 MPaBUIBLHOTO MHOTOYTI'OJIBHUKA U BIMCAaHHOI B HEro;
OKPY>KHOCTH M IUIOIIAJb BBIBOJUTH U UCIIOJIB30BATH (POPMYJIIBI IS
Kpyra 3 BBIUMCIICHUS TUIOIAH IPABHIBHOTO MHOT'OYTOJIb-
Pemmenne 3amau 1 HHKA, €r0 CTOPOHBI U pajgnyca BIUCAHHOMN
KonrponsHas padora Ne 4 OKPY>KHOCTH; PelllaTh 3aJJa4yu Ha MOCTPOCHHE

IMPaBUJIbHBIX MHOTOYTOJIbHUKOB, OOBSICHATH HOHSITHS
JJIMHBI - OKPYXXHOCTHU M IUIOIIAAW KpyTra, BEIBOAUTH
q)OpMyJ'[BI JJI BBIYUCICHUA NIUHBI OKPYXHOCTHU U
JJIMHBI AYTH, TUIOINAW Kpyra v mjolmain KpyroBoro
CEeKTOpa; MPUMEHATH 3TH GOPMYJIBI IPH PEIICHUHN
3a1a4
Taasa X111, IBuskenus 6 OOBACHATH, YTO TaKOE 0TOOpakeHHE INIOCKOCTH HA
1 [ousTHe NBIKESHUS 2 ce0sl ¥ B KaKOM Cllydae OHO Ha3bIBAETCS ABHIKCHHEM
2 [MapannensHbIit nepeHoC U 2 IUIOCKOCTH; OOBACHSATH, YTO TAKOE OCEBas

HIOBOPOT

CUMMCECTpUA, HCHTPpAJIbHAsA CUMMETPH, napannenbﬂmﬁ




Pemenue 3amau

MEPEHOC U IOBOPOT; 00OOCHOBEIBATH, YTO 3TH
0TOOpaKEHUS ITOCKOCTH Ha Ce0s ABISIOTCS
JBH)KCHHUSIMU; OOBICHATh, KaKOBa CBS3b MEXIY
JBI)KCHHUSIMH U HAJIOKCHUSMU; WILTIOCTPUPOBATH
OCHOBHBIC BH/IbI IBH)KEHU, B TOM YHCJIE C ITOMOIIBIO
KOMITBIOTEPHBIX MPOTPAMM

T'nasa XIV. Hauanbuble cBeneHus us

CTEPEOMETPHUH
1 MHOrOTrpaHHUKH
2 Tena 1 MOBEPXHOCTH
BpAIlCHUS

OOBACHATH, YTO TAKOE MHOTOTPAaHHUK, €T0 TPaHH,
péOpa, BepIIMHBI, JUATOHATH, KAKOW MHOTOTPaHHUK
HAa3bIBACTCS BBIMYKIBIM, YTO TaKOC N-YroJibHAS
npu3Ma, eé OCHOBaHUs, OOKOBBIC TPAHH U OOKOBEIC
pE€Opa, Kakas mpu3Ma Ha3bIBaCTCS MPSAMOW U KaKas
HAKJIOHHOM, YTO TaKOE BBICOTA MPHU3MBI, KaKas Mpu3Ma
HA3BIBACTCS MapaJUICIICIUIICIOM U KaKoH ma-
paIeICTIUIIeT HA3bIBACTCS MPSIMOYTOJIbHBIM;
(dbopMynHpOBaTh 1 0OOCHOBHIBATH YTBEPKICHUS O
CBOMCTBE AMAroHajiel napajjiesenuIena u o KBaapare
IUArOHAIH MPSIMOYTOJIBHOTO NapajUieIeue/1a;
OOBSICHATB, UTO TaKOE 00BEM MHOTOTPaHHUKA; 00B-
SICHATB, KAKOW MHOTOTPaHHUK Ha3BIBACTCS
MHUPaMUION, YTO TAKOE OCHOBAHHUE, BEPIINHA,
00oKOBbIE TpaHH, OOKOBBIE pEOpa 1 BHICOTA ITUPAMUIB,
Kakasg nupamMua Ha3bIBaCTCsA HpaBHJ’IbHOﬁ, YTO TAKOC
anoeMa npaBUIbHON MUPAMHUIIBI, O0BSICHATH, KAKOE
TEJIO HAa3bIBACTCS IIHIIMHAPOM, YTO TAKOE €TO OCh,
BBICOTA, OCHOBaHUS, paguyc, O0KOBasi MOBEPXHOCTb,
obpasyromue, pa3BépTka OOKOBOI MOBEPXHOCTH,
KaKuMHU (POPMYIIaMH BBIPAXKAIOTCSA 00BEM H IUIOI AT
0OKOBO MOBEPXHOCTH MIIIUHIPA; OOBACHATH, KAKOE
TEJIO Ha3BIBACTCS KOHYCOM, UYTO TAKOE €T0 OCh, BBICOTA,
OCHOBaHHE, OOKOBas IOBEPXHOCTh, 00pa3yromue,
pa3BépTka OOKOBOI MMOBEPXHOCTH, KaKUMH (hopMyTamMu
BBIpAKAIOTCS 00hEM KOHYCA U IJI0IAab OOKOBOM
MMOBEPXHOCTH, O6’I)§ICH)ITB, Kakas IMMOBCPXHOCTh
Ha3bIBaeTCs CHepoil U KaKOe TEJIO Ha3bIBACTCS LIAPOM,
YTO TaKOE pajuyc u quametp cdepsl (mapa),
pacno3HaBaTh Ha PUCYHKaX MPHU3MY, apajuICIeIuIIe],
NApaMuLy, DMIMHAP, KOHYC, ap

IToBTOopenne. Pemenue
3aga4y. O0 akcuomax
IUIAaHUMETPHH
Hrorosast koHTpONbHAs
pabora Ne 5




