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IHosicHuTeIbHAA 3aNMUCKA

PaGoune mporpaMMbl OCHOBHOrO OOLIEro oOpa3oBaHusl 110 N'€OMETPUHM COCTaBJIEHbI HA
ocHoBe PenepalbHOIO Apa coxepkaHus odmero odpasoBanus U TpeboBaHMM K pe3ynbraTam
OCBOCHHSI OCHOBHOW 00111€00pa30oBaTeNbHON MpOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMS,
npeacTaBieHHbIX B DenepalibHOM TOCYAapCTBEHHOM O0pa30BAaTEIbHOM CTaHIApTe OOIIEro
oOpazoBaHMs. B HUX Takke YUMTBIBAIOTCS OCHOBHBIE MJEM U MojokeHus I[Iporpammsl
pa3BuTHs U (HOPMHUPOBAHMS YHUBEPCAIBHBIX YUEOHBIX JEHCTBMI s OCHOBHOTO OOILIEro
obpas3oBanus. [laHHas mporpamma cocTaBieHa Ha ocHOBe «Pabouell mporpaMMbl K y4eOHHUKY
JI.C. Artanacsna u apyrux. 7 — 9 kmaccel» (cocraButens B.®. byry3oB). — M.: IIpocBemenue,
2014

.I_Ie.]'llfl U 3a1aY1 U3YYCHUS TEOMECTPUH B OCHOBHOI1 IIKOJIE.

W3yueHnrne MaTeMaTHKH Ha CTYNEHH OCHOBHOI'O OOIIEro o0pa3oBaHMs HANpaBJICHO Ha
JOCTUKEHHE CIIEIYIOIINX IIeei:

° OBJIaJIeHHE CHCTEMOM MaTEeMaTHYECKUX 3HAHUW M YMEHUHM, HEOOXOAUMBIX ISt
NPUMEHEHUS B TIPAKTUYECKOM JEATEIbHOCTH, HW3YYCHHUS CMEXKHBIX JUCIUTLUINH,
MPOAOKEHUS 00pa30BaHMS;

° HHTeVIeKTyalbHOe pa3BUTHe, (OpPMUPOBAHHE KAuyeCTB JIMYHOCTH, HEOOXOAUMBIX
YCJIOBCKY JIA HOHHOHGHHOﬁ JKU3HHU B COBPCMCHHOM O6H_ICCTB€I SICHOCTh U TOYHOCTH
MBICIIM, KPUTUYHOCTb MBIIUJICHHA, HWHTYUIHA, JOI'MYCCKOC MBIIUICHUC, 3JICMCHTHI
QITOPUTMUYECKOM KYJIBTYphl, MPOCTPAHCTBEHHBIX IPEACTaBIECHUH, CHOCOOHOCTh K
IIPEOJOJICHUIO TPYAHOCTEH;

] ¢popmupoBanue mnpeacraBjeHuii 00 HAeIX M METOJAX MaTeMaTUKHU  Kak
YHHMBEPCAIBHOIO SI3bIKA HAyKM W TEXHHUKH, CPEICTBA MOJEIUPOBAHUS SBJICHUN H
IIPOLIECCOB;

° BOCIIUTAHWE KYJIbTYphl JIMYHOCTH, OTHOLIEHUS K MaTeéMaTMKe KaK K 4YacTH

06IHCqCHOBe‘ICCKOﬁ KYJbTYPbI, IOHUMAaHHUC 3HAYMMOCTH MATCMATHUKU [JId HAYYHO-
TEXHHUYECKOTO Mporpecca.

B coorBercTtBUU ¢ 1enbl0 (HOPMUPYIOTCS 3aga4M y4eOHOro IMpolecca: CUCTEMAaTHYeCKOe
U3YyUeHHE CBOICTB IeOMETPUYECKUX (UTYp Ha IUIOCKOCTH, (OPMUPOBAHUE MPOCTPAHCTBEHHBIX
MIPE/ICTaBICHUM, Pa3BUTUE JIOTMYECKOrO MBIIIJICHUS W MOATOTOBKA ammnapara, Heo0XO0IuMOro
JUIL U3Y4EHHs] CMEXHBIX IUCHMIUIMH ((U3MKa, YepueHHe U T.1.) U Kypca CTepeOMETpUHu B
CTapILIUX Kiaccax.

OBnageHne ydaluMUCS CUCTEMOH T'€OMETPHUYECKUX 3HAHWW M YMEHUH HE0O0XOAuMO B
MTOBCEAHEBHOM MKHU3HU JUI U3YUEHHsI CMEXHBIX TUCLMILINH U IPOAOIKEHUs 00pa30BaHusl.
[TpakTuyeckass 3HAUUMOCTh HIKOJIBHOIO Kypca TeOMeTpuu OOyCIIOBIEHa TeM, 4YTO eé
OOBEKTOM  SBJIIOTCS  MPOCTPAHCTBEHHbIE (OPMBI UM KOJMYECTBEHHBIE  OTHOLICHHS
JeWCTBUTENBHOIO MUpa. ['eoMeTpryeckas MoaroroBka Heo0XouMa il MOHUMaHUsI IPUHIIUIIOB
YCTPOMCTBA U HCIIOJIB30BAaHUSA COBPEMEHHOW TEXHMKHU, BOCIPHUATHS HAYYHBIX M TEXHUYECKHUX
MOHATUH W wujaed. MaremaTuka SBISE€TCA S3bIKOM Hayku M TexHUKH. C e€ MOMOIIbIo
MOJIEIUPYIOTCS M U3y4YalOTCs SIBJICHHS U IIPOLIECCHI, IPOUCXOIALINE B IPUPOJE.
l'eomempusi — OIUH M3 ONOPHBIX NPEIMETOB OCHOBHOW WIKOJBI: OHa 0OECHEeYyUBaCT
H3y4eHUe IPYrux JUCLUIUIMH. B mepByro ouepenb 3TO OTHOCUTHCA K IPEIMETaM €CTECTBEHHO —
Hay4YHOIO IMKJIA, B YaCTHOCTU K (pu3uke. Pa3BUTHE JIOrMYECKOro MBIIUICHUS ydallluxcs IMpH
O00y4eHHH T'€OMETPUHM CIIOCOOCTBYET TaK)K€ YCBOEHHUIO IpPEIMETOB TI'YMaHUTApHOIO IMKIA.
[IpakTuyeckue yMeHUS M HABBIKM T'€OMETPHUYECKOTO XapakTepa HEOOXOIMMBI Ul TPYIOBOH
JEeSITENbHOCTU U MPO(ECCHOHATBHON MOATOTOBKU HIKOJLHUKOB.
Pa3BuTHe y ydamuxcs MpaBUIBHBIX IIPEICTABICHUI O CYIIHOCTH M U IPOUCXOXKICHUU
reOMETPHUECKUX a0CTPaKIMii, COOTHOIICHUN PEaIbHOr0 M HACATBHOT0, XapaKTepe OTpa’keHUs
MaTeMaTHYECKON HAyKOH SIBJICHUI U IIPOLECCOB PEABHOIO MUPA, MECTE TEOMETPUU B CUCTEME



HayK W pOJIM MaTeMaTUYECKOTO MOJEIMPOBAHUS B HAy4YHOM IIO3HAHUU U B IPAKTUKE
crocoOcTByeT (OPMHUPOBAHHIO KAueCTB MBIIUICHUS, HEOOXOIMMBIX JJs aJanTallud B
COBPEMEHHOM MH(pOPMAIIMOHHOM OOIIIECTBE.

TpeOyst OT y4ammxcsi YMCTBEHHBIX W BOJIEBBIX YCHJIMH, KOHIIEHTpAIlMd BHHUMAaHUS,
AKTUBHOCTHU PA3BUTOIO BOOOPa)KEHHUsS, F€OMETpUsl pPa3BUBACT HPABCTBEHHbIE YEPThl JIMYHOCTU
(HaCTOMYMBOCTb,  LIEICYCTPEMIIEHHOCTb, TBOPYECKYI0 AKTUBHOCTb, CaMOCTOSATEJIBHOCTS,
OTBETCTBEHHOCTh, TPYAOIIOOWE, MOUCHMUIUIMHY W KPUTUYHOCTh MBIIUICHUS) W YMEHHE
apryMEeHTHPOBAHO OTCTAaMBaTh CBOM B3IJIAJbl U YOEXKIEHUS, a TAKXKE CIIOCOOHOCTh MPUHUMATh
CaMOCTOSTENbHBIEC PEIICHUSI.

['eomeTpus cylecTBEHHO paclIMpseT KPyro3op y4alluxcs, 3HaKOMsI UX C MHIYKIHeEH
nenykuuei, o0oOlIeHHMeM M KOHKpeTH3alued, aHalu30M M CHHTE30M, Kiaccupukauuen u
cUCTeMaTu3aluen, abcTparupoBaHueM, aHalorMeld. AKTHBHOE HCIOJb30BAaHUE 3a/a4 Ha BCEX
JTanax yueOHOro Mpolecca pa3BUBaeT TBOPUECKUE CTIOCOOHOCTH HIKOJIBHHUKOB.

N3ydenue reomerpuu no3poisieT GOpMUPOBATH YMEHHSI U HABBIKM YMCTBEHHOI'O TPpY/a
— TUIAaHMpPOBaHHE CBOEH PabOThI, MOUCK PAIMOHATBHBIX MyTel €€ BHIMOMHEHUS, KpUTHUECKas
OLIEHKAa pe3yiapTaToB. B mpoluecce HM3ydyeHUs TE€OMETPUHM IIKOJIBHUKHM JOJDKHBI HAy4UThCS
u3JlaraTb CBOM MBICIIM SICHO M MCYEPIBIBAIOLIE, JIAKOHUYHO U EMKO, MPUOOPECTH HaBBIKK
4ETKOro, aKKypaTHOT'0 U TPAMOTHOT'O BBITMOTHEHHSI MaTEMaTHUECKUX 3aIUCeH.

OO0mas xapakTepucTuka Kypca reomerpuu / — 9 kjiaccoB
B kypce reomerpur MOXKHO BBIACIUTH CIEAYIOLIAE COAEPXKATEIbHbIC JIMHUMU:
«Harnsannas reomerpusi», «l'eomerpuueckue Qurypoe», «l3MepeHne reomMeTpuyYecKUX
BeIU4MH», «KoopauHate, «BekTops», «Jlornka u MHOXECTBay, «I'€oMeTpUs B HCTOPHUYECKOM
Pa3BUTUM.

Martepuan, otHocsuuiics k guHun «Harnsanas reoMerpus» (3J€MEHTHI HarJIsIHOM
CTEPEOMETPUH) CIOCOOCTBYET DPa3BUTHIO IPOCTPAHCTBEHHBIX IPEICTABICHUM ydaluxcs B
paMKax M3y4eHHUs IJIaHUMETPUU.

Coneprxanue pasznenoB «l'eomerpuueckue GUryps» u «3mMepeHne reoMeTpuuecKux
BEJIMYUH» HAILlEJIEHO Ha IIOJIyY€HHE KOHKPETHBIX 3HAaHUH O IeOMETpUYEcKOW Qurype kak
Ba)KHEHIIEH MaTeMaTUYeCKOW MOJENM JUIsl ONMCaHMs OKpyXkaromero mupa. CucreMaTtudeckoe
U3y4€HHE CBOWCTB TIE€OMETPUYECKHUX (PUIyp MO3BOIUT DPA3BUTh JIOTMYECKOE MBIIUIEHUE U
IIOKa3aTh IPUMEHEHHWE OTHX CBOWCTB IIPM PCIIEHUWM 3a7ad  BBIUYUCIHUTEIBHOIO U
KOHCTPYKTUBHOI'O XapaKkTepa, a TAKXKE MPAKTUYECKUX.

Marepuain, OTHOCAIIMICS K COAEpKaTeIbHbIM JIMHUAM «KoopauHate» u «BekTopbl»,
B 3HAYMTEIBbHOM CTENIEHH HECET B ce0e MEKIPEIMETHbIE 3HaHUS, KOTOPbIE HAXOAT IPUMEHEHHUE
KaK B pa3JIM4HbIX MaTEMaTUYECKUX JAUCLHUIUIMHAX, TAK U B CMEXHBIX IIPEIMETaX.

OcoOeHHOCTBIO THMHHUM «JIOrMKa U MHOXKECTBa» SIBJISIETCS TO, YTO IPEJCTABICHHBII
3/1eCh MaTepHall MPEUMYLIECTBEHHO U3Y4aeTCs IPU PACCMOTPEHUHU Pa3IM4HbIX BOIIPOCOB Kypca.
CooTrBeTcTByIOIIMIM ~ MaTepual  HalEeH Ha MaTeMaTH4ecKoe pPa3BUTHE  ydalluxcs,
(opMHpOBaHUE Y HUX YMEHHUS TOYHO, CXKATO U SICHO M3JIaraTh MBICIIH B YCTHOW M NMHUCHMEHHOM
peun.

JIuana  «l'eomeTpuss B HMCTOPHYECKOM  DPa3sBUTUW»  IpeJHA3HA4Y€Ha Ul
(dbopMupoBaHUs MPECTABICHUH O T€OMETPUN KaK YacTH YEJIOBEUECKON KyJIbTYpHI, Uil OOLIEro
pa3BUTHS LIKOJIBHUKOB, JUISl CO3AAaHUS KYJIbTYPHO — HCTOPUUYECKON Cpefibl O0Y4EHNSI.

LleHHOCTHBIE OPHEHTHPBI COACPKAHUA Y4eOHOI0 MpeaMeTa

Baxuenmen 3agadyeil MIKOJBHOTO Kypca TE€OMETPUM  SBIAETCS  Pa3BUTHE
JIOTUYECKOTO MbIIUICHHUS ydammxcs. CaMu OOBEKThl T€OMETPHUUYECKHUX YMO3AKIIOYEHUN U
MPUHATHIE B TEOMETPUHU TIPABUJIa UX KOHCTPYUPOBAHHUSI CITOCOOCTBYIOT (DOPMHPOBAHHUIO YMEHUI
O0OCHOBBIBaTh W JIOKA3bIBaTh CYXKACHUS, NPUBOAUTH UETKHE ONpEACNeHUs, Pa3BUBAIOT
JIOTMYECKYIO0 MHTYULINIO, KPATKO U HATJISIHO BCKPBIBAKOT MEXAHU3M JIOTHYECKUX TOCTPOCHUH U



ydaT MX MPUMEHEHHI0. TeM caMbIM T€OMETpHs 3aHMMaeT BeAyllee MecTO B (OPMHPOBAHUHU
Hay4YHO — TEOPETUYECKOI 0 MBIIIJICHHS IKOJIbHUKOB.

PackpbIBasi BHYTPEHHIOIO TapPMOHUIO MAaTeMaTHUKH, GOPMUPYS TOHUMAHUE KPACOTHI
W U3AIIECTBA MATEMaTHUECKUX PACCYKICHHH, CHOCOOCTBYS BOCIPHATHIO T'€OMETPHYECKUX
(GopM, YCBOEGHUIO TMOHATHA CHMMETPHUM, TIE€OMETpHUs BHOCUT 3HAUUTENbHBIM BKJIAJ B
JCTETUYECKOE BOCIIUTaHME IIKOJIBHUKOB. EE€ mM3ydyeHue pa3BuBaeT BOOOpakeHUE LIKOJIbHUKOB,
CYIIECTBEHHO 00OTaImaeT v pa3BUBAET UX MPOCTPAHCTBEHHBIE MTPEICTABICHHUS.

MecTto Kypca B y4eOHOM ILIaHe
Pabouas nporpamma coctabiieHa K yueOHUKY JI.C. ATaHacsiHa u Apyrux. bazucHbiil yueOHBbIH
IJIaH Ha U3Yy4YCHUC I'COMCTPUU B OCHOBHOM IITKOJIE OTBOJUT 2 Jaca B HEACIIO B TCUCHUC KAaXKI0I'O
rojia oOyuenwus , Bcero202 yacos.

JII/I‘IHOCTHBIC, METANPEAMETHBIC H IPEIMETHBIC PE3YJIbTAaThl 0CBOCHUA

colep:kaHud Kypca
[IporpamMma obecnieunBaeT JOCTHXKEHHUE CIEAYIOUINX PE3YIbTATOB OCBOCHHS 00pa30BaTEIbHOM
MIPOrpaMMbl OCHOBHOT'O 0O0IIIEro 00pa3oBaHMs:
JUYHOCHbIE:

1) ¢dopmupoBaHHE OTBETCTBEHHOI'O OTHOIICHHUS K YYCHHIO, TOTOBHOCTH M CITIOCOOHOCTH
o0yyaronmxcs K CaMOpa3BUTHIO W C€aMOOOpa3OBaHHWI0O HA OCHOBE MOTHBAIMHM K
00Y4EHHIO M MO3HAHUIO, BEIOOPY AajbHEUIIero oOpa3oBaHus Ha 6a3e OPUEHTHUPOBKH B
Mupe mnpodeccuii U npodeccuoHaNbHBIX MPEANOYTEHUH, OCO3HAHHOMY IOCTPOEHHUIO
WHIUBUAYAIbHOM  00pa3oBaTenbHOW  TPAaGKTOPUHU € y4ETOM  YCTOMYMBBIX
[I03HABaTEIbHbBIX UHTEPECOB;

2) GbopMupoBaHUE IIETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOMN MPAKTUKH;

3) ¢dopMupoBaHWE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOLIEHUM W COTPYJHHYECTBE
CO CBEpPCTHMKaMH, CTApIIMMM M MIAAIIMMHU, B 00pa3oBaTeNbHOH, OOIIECTBEHHO
TMOJIE3HOM, UCCIIEIOBATENILCKOM, TBOPUECKON U APYTUX BUJIAX NESITEILHOCTH;

4) ymeHwue SICHO, TOYHO, TPAMOTHO U3JIaraTh CBOM MBICIH B YCTHOW M MUCBMEHHOW pevH,
MIOHMMAaTh CMBIC]I TOCTABJICHHON 3a/lauM, BBICTPAMBaTh apryMEHTAIUIO, MPUBOIUTH
MPUMEPBI U KOHTPIIPUMEDPHI;

5) KpPUTHYHOCTH MBIINUICHUS, YMEHHE paclO3HAaBaTh JIOTHYECKH HEKOPPEKTHHIC
BBICKA3bIBAHUS, OTIIMYATh THIIOTE3Y OT (PaKTa;

6) KpeaTMBHOCTb MBINUICHUS, MHUI[MATHBA, HAXOAYMBOCTh, AKTUBHOCTh IMPU PEIICHHH
anreOpanveckux 3aaad;

7) yMeHHE KOHTPOJIMPOBAaTh TPOLECC M pe3ylbTar y4eOHOW MaTreMaTH4ecKou
JIeSITENIbHOCTH;

8) cmocoOHOCTh K 3MOIMOHAILHOMY BOCHPHUATHIO MaTeMaTHUYECKHX OOBEKTOB, 3a/1ad,
pELIEHUM, pACCYXKICHUI;

9) dopmupoBaHKE MPEACTABICHUI NIKOJBHUKOB 00 0COOEHHOCTSX JEATEIbHOCTH JIFOCH,
BeAyllel K Ppa3BUTUIO NPOMBIIIJIEHHOCTH POAHOrO Kpasi; OCBOEHHE HH(OpMaIui,
OpPHEHTHUPYIOIIEH B MUpe Mpodeccuii Ha KaTyKCKOM PBIHKE TpyJa.

Memanpeomemuoble:
1) yMmMeHHME CaMOCTOSITEIbHO IUIAHHUPOBATh AIbTEPHATHBHBIC IYTH JOCTHXKCHHS IICICH,
OCO3HAaHHO BBIOMpaTh HambOonee HG(EKTUBHBIE CHOCOOBI pEHICHUS y4eOHBIX U
NI03HABaTEIILHBIX 33]1a4;
2) yMEHHE OCYIICCTBJISITh KOHTPOJb MO PE3yJbTaTy M IO CIOCO0Y IEHCTBUS HAa YPOBHE
IMPOU3BOJIbHOTO BHUMAaHUA U BHOCUTDH H€O6XOI[I/IMBIC KOPPCKTUBHI,



3) yMEHHE aJeKBaTHO OIICHUBATh MPABMWIILHOCTh WM OIIMOOYHOCTH BBIMOIHECHUS y4eOHOM
3a/1aun, €€ OObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXKHOCTH €€ PeIlIeHUs;

4) 0cOo3HaHHOE BIIAJICHHE JIOTMYECKUMH JCUCTBHSIMHU OMNPEICICHHs MOHATHH, 0000IIeHus,
YCTAQHOBJICHHUS AHAJOTHH, KiIacCH(UKAIMM Ha OCHOBE CaMOCTOSTEIBHOrO  BBIOOpA
OCHOBAHMI M KPUTEPHUEB, YCTAHOBJIEHUS POJOBUIOBBIX CBS3EH;

5) yMeHHWe YyCTaHaBIMBaTh TPHYMHHO- CJEJCTBEHHBIC CBS3U; CTPOHTH JIOTUYECKOE
paccyxaeHue, yMO3aK/IIoueHue (MHIyKTUBHOE, 1€ TyKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

6) yMmeHHe co3/iaBaTh, IPUMCHATh U MPEOOPA30OBHIBATH 3HAKOBO-CHMBOJIMUYECKHE CPE/ICTBA,
MOJIEJIM U CXEMBI JIJIs1 pelIeHUs] y4eOHbBIX U MO3HABATENbHBIX 3a/a4;

7) yMeHHE OpraHM30BBIBATh y4eOHOE COTPYIHHYECTBO W COBMECTHYIO JEATEIBHOCTH C
YUUTENIEM U CBEPCTHHKAaMH; ONPENENATh IeNd, pachupenencHue (QyHKIuid u  poiei
y4acTHHUKOB. B3aumozelictBue u oOmue crocoObl paboThl; yMeHHEe paboTaTh B TpYIIE;
HAXOJUTh OOIlee pelIeHHe U pa3pemarb KOH(QIMKTHI HAa OCHOBE COIJIAaCOBAHUS MO3ULUN U
yuéTa HMHTEPECOB; CIyIIaTh MapTHEpPaA; (HOpMyIHpoBaTh, apryMEHTHPOBATh U OTCTAaWBATh
CBOE MHEHHUE;

8) dopmupoBaHHE M pa3BUTHE YYCOHOHW M OOIICTIOIH30BATEIILCKONH KOMIICTCHTHOCTH B
00JIaCTH  UCIMOJIb30BaHUSI WH(POPMAIMOHHO- KOMMYHUKaTHBHbIX TexHonoruit ( UKT-
KOMIIETHTOCTH);

9) mnepBoHAYaNbHBIC TPEACTABICHUS 00 HACIX M METOAaX MaTeMaTHKH Kak 00
YHUBEPCAIbHOM SI3bIK€ HAayKd M TEXHUKHU, O CPEACTBE MOJCIMPOBAHMS SBICHUU U
IIPOLIECCOB;

10) ymeHHe BHIETh MaTEMaTHYECKYIO 3a/1auy B KOHTEKCTE MPOOIEMHOI CHTYalluH B APYTUX
JUCLMIUINHAX, B OKPYKAIOILEH KU3HU;

11) yMeHHWe HaxXOIWTh B PA3IMYHBIX HCTOYHHKAX HHOOPMAIMIO, HEOOXOIUMYIO JUIs
pelIeHsl MaTeMaTHUeCKUX MpobaeM, U MPeACTaBlIATh €€ B MOHATHOH (opMme; MpUHUMATH
pelIeHre B YCIOBUSIX HETIOJIHON M U30bITOYHON, TOYHON M BEPOSITHOCTHON HMH(OpMaINY;

12) ymeHue MOHUMATH U MCIIOIb30BATH MATEMATUYECKUE CPEJCTBA HATJISIHOCTH (PUCYHKH,
YEepPTEKHU, CXEMBI U JIp.) I WIIOCTPALNUN, UHTEPIPUTALIUN, apTyMEHTaLUY;

13) ymeHue BBIABHraTh THUIOTE3bl MPH pEIICHWH YYEOHBIX 3aJad W [OHUMATh
HEOOXOUMOCTh UX TPOBEPKU;

14) ymeHHMe NMPUMEHATh WHAYKTUBHBIC U JEIYKTHBHBIC CIIOCOOBI PacCyKIACHWH, BUICThH
pa3iIMYHbIE CTPATETUM PELICHHUS 3a/1a4;

15) moHMMaHWE CYIIHOCTH AITOPUTMHYECKUX TPEANUCAHUI U YMEHHE NeiiCTBOBAThH B
COOTBETCTBHUU C MPEJIOKEHHBIM aJITOPUTMOM;

16) yMeHHE CaMOCTOSTEIIbHO CTaBHUTh LICJH, BEIOMPATh U CO3JaBaTh aIrOPUTMbI JUIs
pelIeHrs MaTeMaTHYeCKUX Mpooem;

17) yMeHuUe IaHUPOBATh M OCYIIECTBIIATH ACATEILHOCTD, HAPABJICHHYIO Ha PEIICHHE 3a1a4
HCCIIEIOBATEIBCKOI0 XapakTepa; paboTa Hajl MPOEKTaMH I10 PErHOHAbHON TeMaTHKE.

npeomemmole.

1) ymenume paboTath C TCOMETPUYECKUM TEKCTOM  (aHAIM3UPOBAaTh, HM3BJICKAThH
HEOoO0XO0MMYI0 WH(GOPMAIMIO), TOYHO U TPAMOTHO BBIPAKaTh CBOM MBICIH B YCTHOW H
MMUCbMEHHOW peYH, TPUMEHSIS MAaTeMaTHYeCKYI0 TEPMHHOJIIOTHIO W CHMBOJHKY,
UCTIOJIb30BaTh  PA3JIMYHbIC SI3bIKM  MAaTEMaTHKU  (CIIOBECHBIM, CHMBOJIUYECKHUH,
rpaduyeckuii); 0OOCHOBBIBATh CYXKACHHUS, MPOBOAUTH KiIacCU(DUKAINIO, JTOKA3HIBATH
MaTeMaTHYECKUE YTBEPKICHHUS,

2) BriajeHue 0a30BBIM IMOHATHHHBIM AaMapaToM 0 OCHOBHBIM pa3ieiaM COICpPIKaHUS,
MPEJICTaBICHHEe 00 OCHOBHBIX M3y4aeMbIX MOHATHUSX (YHCIIO, reoMeTpudeckas (urypa)
KaK BOXHEUITUX MATEeMATHYECKUX MOJEISIX, ITO3BOJISIONINX OMHCHIBATE M HM3y4aTh
peabHbIC MIPOIECCHI U SBIICHHS,

3) OBJIaJICHUS HABBIKAMH YCTHBIX, TMChMEHHBIX, HHCTPYMEHTAIbHBIX BHIYHUCIICHUIA,



4) oBnaJeHHE TEOMETPHYCCKUM SI3BIKOM, YMEHHE HCIIONB30BaTh €ro Ui ONHCAHHS
MPEeIMETOB OKPYXKAIOIIEr0 MHpa, pPa3BUTHE IPOCTPAHCTBEHHBIX MPEJCTABICHUNH H
M300pa3UTENbHBIX YMEHHUH, TPUOOpEeTEeHHE HaBBIKOB T€OMETPUYECKUX ITOCTPOCHHUI;

5) ycBOeHHE CHCTEMATHYeCKUX 3HAHHW O IJIOCKMX (UTypax M MX CBOMCTBaX, a TaKkKe Ha
HarJIsiTHOM YPOBHE — O MPOCTEUIIMX MPOCTPAHCTBEHHBIX TeNlaX, YMEHHE NPUMEHATH
CHUCTEMATUYECKUE 3HAHMSI O HUX JUIS PELICHUS TEOMETPUYECKMX M HIPAKTUYECKUX
3ajay;

6) yMeHHe M3MEpATh JUIMHBI OTPE3KOB, BEIUYMHBI YIJIOB, UCIOIb30BaTh (HOPMYIIBI ISt
HaXOXKJCHUsl IEPUMETPOB, IUIONIa1el U 00BEMOB reOMETPHUECKUX QUTYD;

7) yMeHHE TPUMEHSTh U3Yy4YCHHBIC TMOHSATHUS, PE3YJIbTaThl, METOIbI JUIS PELICHUs 3ajad
MPAKTUYECKOr0 XapakTepa M 3a7ad W3 CMEXHBIX TUCIHHUIUIMH C HCIOJb30BaHUEM IIpU
HEOOXOJIMMOCTH CITPABOYHBIX MATEPUANIOB, KAIBKYIISITOPA, KOMIIBIOTEPA;

8) yMmeHue pemaTh 3a1a4u IPAKTHYECKOTO COJCPIKaHMSI C KATY)KCKON Cen(DUKO.

Copep:xxanue Kypca
Harasanas reomerpusi. Harmsinele npeacTaBieHust 0 IpOCTPaHCTBEHHBIX (Urypax: Kyo,
napajyieNienunesl, mpu3Ma, MNuUpaMuaa, map, cdepa, KOHYC, HUIuHAp. M3o0paxkenue
MpOCTpaHCTBEHHBIX  ¢uryp.  [lpumepsr  cedenuwit. = MHOrorpaHHUKH. [IpaBunbHbBIE
MHororpaHHuky. [Ipumeps! pa3BEPTOK MHOIOIpaHHHUKOB, IIWJINHAPA U KOHYCA.
[TonsTue 06b&Ma; enuHUIBI 00bEMa. OOBEM MPSIMOYTOJIBHOTO Mapajiesienunena, Kyoa.

I'eomerpuueckue purypsl. [Ipsameie u yriwl. Touka, npsimasi, III0CKOCTb. OTPE30K, JIyY.
VYron. Buasl yrinos. BeprukanbHble U CMEKHBIE YIIIbL. buccekrpuca yria.

[TapannensHble U nepecekarouuecs: npsimbie. IlepnennukynspHsle npsiMeie. TeopeMbl 0
MapajuIeIbHOCTH M NMEPHEHANKYIAPHOCTH NpsAMBIX. [lepneHaukynsp u HakIOHHAas K NPSMOM.
CepennHHBIN NEPIEHANUKYIISAP K OTPE3KY.

I'eomerpuueckoe wmecto To4yek. CBoicTBa OHCCEKTPUCHI yrila M CEPeIUHHOIO
MEPIEHIUKYIISIPA K OTPE3KY.

TpeyronbHuk. Beicora, Menuana, Ouccekrpuca. PaBHOOeqpeHHBIE M PaBHOCTOPOHHUE
TPEYTrOJIbHUKHU; CBOWCTBAa U NPU3HAKU PAaBHOOEIPEHHOro TpeyroibHUKa. [Ipu3Haku paBeHCTBa
TpeyroibHUKOB. HepaBeHCTBO TpeyronbHuka. COOTHOIIEHHS MEXAY CTOPOHAMH W yIJIaMHU
TPEYT OJIbHUKA.

CyMmMa yriioB TpeyroibHHKa. BHemHue yrisl TpeyrompHuka. Teopema ®aneca. [Togobue
TpeyrodbHUKOB. [Ipu3Haku momoOus TpeyrodbHUKOB. Teopema Iludaropa. CuHyc, KOCHHYC,
TAHTeHC, KOTAHI'€HC OCTPOro YIia HpAMOYroJbHOIO TpeyronbHuka u yriaos ot 0 o 180 © ;
MpUBEACHUE K OCTpoMy yriy. PemnieHue mnpsMOYroibHBIX TpPEyroibHUKOB. (OCHOBHOE
TPUTOHOMETPUUECKOE TOXIAeCTBO. DOpMynbl, CBS3bIBAIOIINE CHHYC, KOCHUHYC, TaHIEHC,
KOTaHT'€HC OJHOI'O U TOrO e yria. PernieHue TpeyroapHUKOB: TEOpEMa KOCHHYCOB M TEOpeMa
CHUHYCOB. 3aMeyaTebHble TOYKU TPEYT OJIbHUKA.

YerbipéxyonbHuku. [lapamienorpamm, ero cBodcTBa M Ipu3HaKU. IIpsAMOyronbHUK,
KBaJpaT, poMO, UX CBOMCTBA U MPU3HAKHU. Tpamnemusi, CpeaHss TMHUS TPATCIHH.

MHoroyronbHUK. Bbimykibsie MHOroyronbHUKH. [IpaBuiibHbIE MHOTOYTOJIBHUKH.
OxpyxHocTh U kpyr. Jlyra, xopna. Cekrop, cerMeHT. LleHTpanbHbIi yroni, BIHUCAHHBIN
yroj, BEJIMYMHA BIMCAHHOIO yIila. B3auMHOE pacnonoXeHue NpsMOM U OKPYKHOCTH, IBYX
okpyxHocTell. KacarenbHas U cekyias K OKpy>KHOCTH, UX CBOWCTBa. BriricaHHbIE U ONMCaHHbIE
MHOTOYTrO1bHUKH. OKpY>KHOCTb, BOMCAaHHAsA B TPEYTOJIBHUK, U OKPY>KHOCTb, OIMCAHHASI OKOJIO
TpeYroibHMKa. BriicaHHbIE U ONMCAaHHBIE OKPYKHOCTH IIPABUIIBHOIO MHOTI'OYT OJIbHHKA.
I'eomerpuueckne mnpeodpazoBanusi. Ilonarue o paseHctBe ¢uryp. Ilonarue o
JBUKEHUU: OCEBAsl M LIEHTpPaJbHAas CUMMETPHUH, NapaJljielbHbIi NIepeHoc, moBoporT. [loHaTue o
nonobun Guryp u TOMOTETHH.



[TocTpoenus ¢ momombo HUPKYAsS U JuHeHku. OCHOBHbBIE 3a7aud Ha MOCTPOEHUE:
JIeJIEHUE OTpe3Ka IOI0JIaM; IIOCTPOEHHUE YIJIa, PAaBHOIO JAHHOMY; IIOCTPOEHUE TPEYT OJIBHUKA 10
TPEM CTOpPOHAM; IOCTPOCHHME MEPIEHIUKYJSIpa K HPSIMON; IOCTpOEHHE OMCCEKTPUCHI YIIIa;
JICTIEHUE OTPE3Ka Ha I1 PaBHBIX YaCTEH.

Pemenne 3amad Ha BBIUMCIIEHHE, JOKA3aTECIBCTBO U IOCTPOCHUE C HCIOJIB30BAHUEM
CBOMCTB M3y4E€HHBIX (pUryp.

HN3mepenue reomerpuueckux ¢uryp. /[nuna orpeska. PaccrosHue oT TOUKM 10
npsiMol. PaccTosiHue Mex 1y napauleIbHbIMU NIPSIMBIMH.
[IepuMeTp MHOrOyroJIbHUKA.
JInHa OKPYKHOCTH, YUCIIO T ; JUIMHA YT OKPYKHOCTH.
I'panycHas Mepa yriia, COOTBETCTBHUE MEXKIY BEJIMYMHOM LEHTPAJIBHOIO yrjiaa M
JUIMHOW JyTH OKPY’KHOCTH.
[Tonstre miomaau miuockux ¢uryp. PaBHococTaBieHHbIE U paBHOBENUKHUE (DUTYPHI.
[Tnomane npssmoyronsHuKa. [Inomany napannenorpamma, TpeyrojibHuKa U Tpanenuu. Inomans
MHoroyroipHuka. Ilnomane kpyra m miomanb cekropa. COOTHOILIEHME MEXKIY IJIOUIAAsIMU
OJI0OHBIX (Uryp.
Pemenue 3amau Ha BBIUMCICHHE M JOKA3aTEIBCTBO C UCIOIb30BAHUEM H3YYEHHBIX

bopmyot.

Koopaunarbl. YpaBuenue npsmoil. Koopaunatel cepeaunbl orpe3ka. dopmyna
pPacCTOSIHUSL MEXAY ABYMsI TOUKAMH IJIOCKOCTU. Y paBHEHHE OKPY>KHOCTH.

BekTopsnl. [lnuHa (Monyab BekTopa). PaBencrtBo BekTopoB. KomnmuneapHbie
BeKTOpbl. KoopAMHATHI BEKTOpa. Y MHO)KEHHE BEKTOpPA Ha YUCIIO, CyMMa BEKTOPOB, PA3JIOKEHHE
BEKTOpa MO JIBYM HEKOJUIMHEapHbIM BekTopaM. CKalsipHOe IPOU3BeICHNE BEKTOPOB.

TeopeTmco — MHOKECTBCHHBbIC IOHATHA. MHO)KCCTBO, OJICMCHT MHOXCCTBA.
BaHaHI/Ie MHOXKECTB NEPECUHUCIICHUEM 9JICMCHTOB, XapaKTCPUCTHICCKUM CBOMCTBOM.
ITogMHOXeCTBO. O6’[>€,I[I/IHCHI/IC U TMEPpECCHCHNEC MHOXKCECTB.

OueMeHThl Joruku Omnpenenenne. AKCHOMBI W TeopeMbl. Jloka3zaTtenbCTBO.
JlokazaTenbCTBO OT MpoTUBHOrO. TeopeMa, obpaTHas qaHHou. [IpumMep u KOHTpHIpUMED.

[loHATHE O pPABHOCUIBHOCTH, CJEIOBAaHUHU, YMOTPEOJICHUE JIOTUYECKUX CBSI30K
ecnu..., mo , 8 MOM U MOJbKO MOM cliyyae, JOTUYECKUE CBSI3KH U, UITH.

I'eomeTpusi B ucropuyeckom pasputuu. Ot 3emiuemepust kK reomerpun. [ludarop u
ero mkona. @anec. Apxumen. IloctpoeHre npaBUWIbHBIX MHOTOYT'OJIBHUKOB. TpHCEKLMs yria.
KBanparypa kpyra. Y iBoenue ky6a. Mcropus uncna T . 3onoroe ceuenue. «Hauana» EBkinna.
JI. Diinep. H.U. JloGaueBckuii. Mctopus nsaToro mocrynara.

N300pereHne Merona KOOpPAMHAT, IO3BOJSIOIIETO MEPEBOIUTh TIE€OMETPUYECKHE
00beKThI Ha s3bIK anredpsl. P.JlexapT u [1.depma. Ilpumepsl pa3auuHBIX CUCTEM KOOPAMHAT Ha
IUIOCKOCTH. Bknaxg MareMaTMKOB  KalykaH B pa3BUTHE  MaTEeMaTHMUECKONM  HayKH.



TemaTu4eckoe NJIAHUPOBAHHE

Coneprxanue

Tematuueckoe
IJIAHUPOBAHUE

XapaKTepI/ICTI/IKa OCHOBHBIX BHU0B ACATCIBbHOCTHU

y4eHHKA (Ha YPOBHE YUCOHBIX JICHCTBHI)

Haruasanas reomerpusi. Harnsaeie npeactaBieHus
O TPOCTPAHCTBEHHBIX (Qurypax: KyO, mapauienenumnes,
npu3Ma, mnOUpaMuia, map, cdepa, KOHYC, IWIMHID.
N300pakeHne  mpocTpaHcTBEeHHBIX  ¢uryp. Ilpumepsr
ceyeHuil. MHororpanHuku. [IpaBuiibHbIE MHOTOTPAHHUKH.
[IpuMepsl pa3BEPTOK MHOIOTPAaHHUKOB, IUJIMH]IPA U KOHYCA.
I[Moustne o00béMa; emuHUOBl 00BEMa. OOBEM
MIPSIMOYTOJILHOTO TIapajuieienuiena, Kyoa.

I'maBa 14. HavaabHble
cBeJeHHus u3
cTepeoMeTpuM. 8 4acoB
MHOroyronsHuKu

Tena u TTOBEPXHOCTH
BpalIeHUs

OOBSICHUTB, UTO TaKOE€ MHOT'OT'PAaHHUK, €ro TpaHu, peopa,
BEpIIUHBI,  JTUAroHajH, KaKou MHOT'OYT'OJIbHUK
Ha3bIBAETCS BBINYKJIBIM., YTO TAKOE N — YrojbHasl MpPU3Ma,
e¢ ocHOBaHHs, OOKOBBIE TpaHH W OOKOBbIE pPEOpa, Kakas
Npr3Ma Ha3bIBAETCA MNPAMOM M Kakas HAKJIOHHOW, YTO
TaKoe BBICOTA TMPHU3MBI, Kakas TMpU3Ma Ha3bIBaeTCs
napasuleIenuIne oM u KOKOH napajuieJenunes
HA3bIBAeTCS  MPSAMOYTOJIbHBIM,  (OpPMYIHpOBaTh U
O00OCHOBBIBaTh YTBEPXKICHHS O CBOWMCTBE JHaroHaiei
napajjieNnenunena; OOBSICHATb, YTO Takoe OO0BEM
MHOIOTpaHHMKa, 3HaTh QopMmyibl 00bEMa. OOBACHATS,
YTO Takoe NUpPaMUJa, OCHOBAaHUE, BEPIINHA, OOKOBBHIE
rpanu, péOpa, TMpaBWiIbHAs MNUpaMuia, anodema
npaBWIbHON nupaMuipl. OOBICHITH, UTO TaKOE HUIHHID,
0Ch, BBICOTA, OCHOBaHHE, PAAUYC, pa3BEPTKa OOKOBOM
noBepXHOCTU. OOBSACHATH, UTO TAKOE KOHYC, OChb, BHICOTA,
OCHOBaHHUE, paJuyc, pa3BEPTKa OOKOBOM IOBEPXHOCTH.
OObsICHATH, Kakas TOBEPXHOCTh Ha3bIBaeTcs cdepoii,
KaKoe TEJO Ha3bIBaeTCs IIapOM, YTO TAaKOE Paauyc,
TraMeTp. 3HaTh (OpMYITbl 00HEMOB.

I'eomerpnyeckue ¢urypsl. IIpsameie u yrusl. Touka,
npsiMasi, IIOCKocTh. OTpe3ok, Jyyd. Yrona. Buasl yrios.
BeprukanbHble U CMEXHBIE YIiIbl. buccekTpuca yria.

[TapamienpHble M IEpECEKaIOIIMECS  IPSMBIE.
[TepienaukynspHeie npsiMbie. Teopembl 0 NapaieIbHOCTH
Y MEPIECHIUKYISIPHOCTH NpsMbIX. [leprieHuKysp u
HAaKJIOHHAasA K mpsAMod. CepeluHHBIM NEpIEeHIUKYIAp K
OTpE3KY.

I'maBa 1. HavaabHbIe
reoMeTpuyecKue CBeIeHMHsI.
8 yacoB

[Ipsimast u otpesok. Jlyd u
yroji. CpaBHEHHE OTPE3KOB U
VTJIOB.

[TeprienauKyIIpHBIC
psIMbIE.

OOBSICHATD, YTO TAKOE OTPE3OK, JIy4, YO, Kakue GUrypbl
HAa3bIBAIOTCS PaBHBIMH, KaK CpPAaBHUBAKOTCS, KAaKOM Yroi
HAa3bIBACTCS MPSIMBIM, TYIIBIM ,0CTPBIM, Pa3BEPHYTHIM, UTO
TaKoe cepelHa OTpe3Ka U OMCCEKTpHca yria, Kakue Yriibl
Ha3bIBAIOTCS CMEXHBIMA U KakKhe€ BEpPTUKAIbHBIMU;
dbopMynupoBaTh W OOOCHOBBIBATH YTBEPXKACHUS O
CBOMCTBAX CMEXHBIX U BEPTUKAIbHBIX YIIIOB; OOBSCHSTD,
KaKU€ TpsMbIE HA3bIBAIOTCA  NEPIEHAUKYJISIPHBIMU;




I'eomerpuyeckoe MECTO TOYEK. CaoiicTBa
OHMCCEeKTPHUCHl yIia W CEPEeIUHHOr0 MEepHeHIuKyiIspa K
OTpPE3KY.

TpeyronsHuk. Breicota, Menmana, OHCceKTpuca.
PaBHOOepeHHbIE U PAaBHOCTOPOHHUE  TPEYrOJIbHUKH;
CBOWCTBA M NPU3HAKU PABHOOECIPEHHOI'O TPEYTOJIbHUKA.
Ilpu3Haku  paBeHCTBAa  TPEYroiabHUKOB.  HepaBeHCTBO
TpeyronbHuKa. COOTHOIIEHUS MEXy CTOPOHAMHU U YIVIAMH
TPEYTr OJIbHUKA.

Cymma yrioB TpeyroibHuka. BHemnue — yrisl
TpeyronbauKa. Teopema daneca. [logodue TpeyroabrHUKOB.
[Tpu3naku mnonoOusi TpeyroiabHuUKoB. Teopema Iludaropa.
CuHyCc, KOCMHYC, TaHI€HC, KOTAaHI'€HC OCTpOro yria
TIPSIMOYTONEHOTO TpeyronbHuKa u yraos or 0 mo 180 © ;
IPUBENCHNE K OCTpOMYy yrily. PelieHue npsMOyroibHbIX
TPEYrOJIBHUKOB. OcHoBHOE TPUTOHOMETPUYECKOE
TOXKIECTBO. DOpMyJIbl, CBS3BIBAIOIIUE CHHYC, KOCHHYC,
TaHI€HC, KOTAHIE€HC OJHOr0 M TOro xe yria. Pemenue
TPEYrOJIBHUKOB: T€OpeMa KOCMHYCOB M TEOpEMa CHHYCOB.
3amedaTeNbHbIE TOYKH TPEYTrOJbHHUKA.

YersipéxyonbHuku. [lapamienorpamm, ero cBoMcTBa U
npusHaku. [IpsimoyroneHuk, KkBajapar, poM0, UX CBOMICTBa U
npusHaky. Tpanenus, cpenHss IMHUA Tpaneuu.

MHOroyroinsHuK. BbIllykible  MHOTOYTOJIBHHUKH.
ITpaBuJIbHBIE MHOTOYT OJIbHUKHU.

OxpyxHocTh U kpyr. Jlyra, xopaa. CeKTop, CErMEHT.
[leHTpasibHBIM ~ yroj,  BOHCAaHHBIA  yroj, BEJIUYHMHA
BIIMCAHHOI'O0 yIyIa. B3auMMHOE pacnoioKeHUe IpsIMOM U
OKPYKHOCTH, IBYX OKpYykHOCTel. KacarenpHas u cexkymas K
OKPY)KHOCTH, HMX CBOWCTBAa. BrmcaHHblE W ONMCAHHBIE
MHOTI'OYTOIbHUKH. OKpPYKHOCTb, BIIMCAHHAsL B TPEYT OJIbHUK,
U OKPYXXHOCTb, OINHCAHHAas  OKOJIO  TPEYrOJIbHHKA.
BrnucanHple 1 ONMCaHHBIE OKPYKHOCTH IPABHIIBHOTO

I'naBa 2. TpeyroiabHukm.
17 vacoB

[TepBrIii Tpu3HAK paBEeHCTBA
TPEYrOJIbHUKOB

Menuanbl, OMCCEKTPHCHI U
BBICOTBI TPEYT OJIbHUKOB
Bropoii u Tpetuil npu3HaKu
pPaBEHCTBA TPEYrOJIbHUKOB
3aga4u Ha TOCTPOCHUE

dbopmynupoBaTh W OOOCHOBBIBATH YTBEPXKACHHE O
CBOMCTBE JBYX TPSMBIX, TEPICHINKYISIPHBIX K TPEThEH;
n300pakaTb W PACMO3HABATh YyKa3aHHbBIC MPOCTEHIINE
burypel Ha depTexkax. Pemarh 3amadu, CBS3aHHBIE C
STHUMH MPOCTESHIIIMMH (PUTYPaAMHU.

OObsICHATH, Kakas (UTypa HA3BIBAETCS TPEYTOJIHHUKOM,
YTO TaKo€ BEPIIMHBI, CTOPOHBI, YIJbI MW TEPUMETP
TPEYroJIbHUKA.,  KAaKOM  TPEYroJbHUK  Ha3bIBACTCS
paBHOOEAPEHHBIM M KAaKOH pPaBHOCTOPOHHHUM, KaKUe
TPEYroJIbHUKMA Ha3bIBAlOTCS paBHbIMU. M300paxkats u
pacno3HaBaTh Ha YEPTEKE TPEYTOIbHUKH U UX DJIEMEHTHI;
dbopMynupoBaTh W JOKa3bIBATh TEOPEMbI O MpHU3HAKAX
paBEeHCTBa TPEYroJbHUKOB. OOBSCHATH, YTO HAa3bIBACTCS
NEPHEHANKYJIAPOM, NMPOBEIEHHBIM M3 JAHHOM TOYKH K
TAHHOW MPAMOIl; GOpMYyIUPOBATh U JOKA3bIBATH TEOPEMY
0 MEPNEHIUKYISPE K MPAMON; OOBICHITh, KAKUE OTPE3KU
Ha3bIBAIOTCS MEIUAHOM, OWCCEKTPUCOW H  BBICOTOM
TPEeYroibHUKA; (POPMYIUPOBATh U JOKA3BIBATH TEOPEMBI O
CBOMCTBaX pPaBHOOCAPEHHOIO TPEYTOJIbHHUKA; peIIaTh
3aJa4d,  CBA3aHHblE C  IPU3HAKAMU  PaBEHCTBA
TPEYTONbHUKOB M  CBOMCTBaMH  paBHOOEAPEHHOTO
TPEYrOJIbHUKA; dhopmynupoBaTh OIIpeIEIICHUE
OKPYXXKHOCTH; OOBSICHATH, YTO TaKoe IIEHTP, pajauyc,
XopAa M JHWAMETp OKPYKHOCTH; pellaTb MNpOCTEHIIne
3aa4yd Ha IIOCTPOECHUE (IIOCTPOEHHME YIJIa, PABHOIO
JTAHHOMY, TMOCTPOEHHE OWCCEKTPHUCHI YIila, MOCTPOEHHUE
NEPHEHANKYJIAPHBIX MPSAMBIX, ITOCTPOCHUE CEPEIUHBI
oTpe3ka) W OoJiee CIOXKHBIC 3aJa4yd, HUCIOIb3YIOUINE
YKa3aHHbIE TPOCTEUIINE; COMOCTABIATh MOJYYEHHBIN
pe3ynbTar ¢ yCIOBUEM  3aJaud;  AaHaJIU3UpPOBATh
BO3MOXHBIE CITy4aH.




MHOTI'OYT' OJIHUKA.

I'eomerpuueckne mnpeobpazoBanus. Ilonstue o
paBeHcTBe (¢uryp. IloHsATHe o [BUXKEHUH: oOceBas U
LEHTpaJbHas  CUMMETPUHM, NapajuleJbHBIH  IEPEHOC,

noBopot. [loHsaTHe 0 mo100uK GUryp U roMOTETHH.

[TocTpoeHuss ¢ NOMOUIBIO LUPKYAS M JMHEHKH.
OcHOBHBIE 3a7ayd Ha IIOCTPOCHME: JEJIEHUE OTpe3Ka
I0M0JIaM; TIOCTPOEHUE YIJ1a, PABHOI'O JAHHOMY; IIOCTPOEHUE
TpPEeyroipHHUKa 1O  TpEM  CTOPOHaM;  IOCTPOEHHE
HNEepIEHINKYIsApa K TNPSAMON; TIOCTPOEHHE OUCCEKTPUCHI
yIi1a; AeJI€HNUEe OTPE3Ka Ha I paBHBIX YaCTEH.

Pemenue 3aga4y Ha BeIYMCIICHHE, JOKA3aTEIbCTBO U
MOCTPOEHHUE C UCTIOJIb30BAHUEM CBOMCTB U3Y4EHHBIX (QUTYP.

I'naBa 3. IlapanneibHble
npsimble. 11 yacos
[Tpu3Haku mnapamIeNbHOCTH
JIBYX IIPAMBIX

CaoiicTBa napaIeNnbHbIX
MPSIMBIX

I'maBa 4. CoorHomeHus
MEKIy CTOPOHAMH u
yriiaMu TpeyrojibHuka. 18
4acos

CyMma yrioB TpeyrojbHHKa
CooTHolIEHUS MEXIY
CTOpOHaMU u yrIlaMH
TpeyroiabHUKa
IIpssMoyrosbHbIE
TPEYrOJIbHUKHI

[TocTpoenne TpeyroapHHUKa
10 TPEM DJIEMEHTAM

@opMyIMpOBaTh OIpPEAEICHUE NapajUIeNbHbIX MPSMBbIX;
OOBSICHATP C TOMOIIBIO PUCYHKA, KaKhe  YIJIbI,
o0pa3oBaHHbBIC MPHU MEPECEUCHUU JIBYX NMPSMBIX TPEThEH,
Ha3bIBAOTCS HaKpecT JSKALIMH, KakKue
OJHOCTOPOHHMMH U KakM€  COOTBETCTBEHHBIMH;
dbopMynUpOBaTh M JOKAa3bIBaTh TEOPEMBI, BBIPAKAIOIINE
NpHU3HAKKA TapalielbHOCTH JBYX, (opMymupoBaTh u
JIOKa3bpIBaThb TEOPEMbl O MpHU3HAKaX M[apaIeIbHOCTH,
CBSI3aHHBIX C HAKpECT JIEXKAUIUMHU, COOTBETCTBEHHBIMU U
OIHOCTOPOHHUMHU  yrjaMHu, pelarb  3aJa4yd  Ha
BBIUMCJICHHE, J0Ka3aTeIbCTBO U MOCTPOCHUE, CBSI3AHHBIE
C HapaJJICIbHBIMH IPSIMBIMH.

@opMyIMpoBaTh U JO0Ka3bIBATH TEOPEMY O CyMME YIJIOB
TpeyrojibHUKa U €€ CIEICTBUE O BHEIIHEM yrje
TPEYT OJIbHHKA; MIPOBOJIUTH KJ1acCU(HKAIIHIIO
TPEYroJbHUKOB 10 yriiaM; (popMyIupoBaTh M JOKa3hIBAThH
TEOPEMY O COOTHOIIECHUSAX MEXIY CTOPOHAMHU U YIJIaMU
TPEYTONbHUK (TMpsIMOE M OOpaTHOE YTBEPKICHUS) H
CIIEICTBUS U3 HEE, TEOPEMY O HEPABEHCTBE TPEYT OIbHUKA;
dbopMynupoBaTh U JOKa3bIBaThb TEOPEMbI O CBOWCTBAX

OPSIMOYTOJIBHBIX ~ TPEYroJbHUKOB  (IIPSIMOYTOJbHBIN
TPEYT OJIbHUK C yrinom 30 rpamycoB, MpU3HAKU
paBeHCTBA MPSIMOYT OJTBHBIX TPEYrOJIHHUKOB);

(bopMyIUpOBaTh OINpENEIeHUs] PACCTOSHUS OT TOUKH [0
IIPSIMOM, PACCTOSIHUS MEXAY NapajlICIbHBIMUA IPSMBIMU.
Pemate 3amaun Ha BBIYMCIIEHHME, JIOKA3aTEIbCTBO W
[IOCTPOCHUE, CBS3aHHBIE C COOTHOLUECHUAMHU MEXAY
CTOPOHAMU M YINIAMH TPEYIOJIBHUKA M PacCTOSHUEM
MEX]ly HapauieabHbIMU npsMbiMU. [Ipu HeoOxomumocTu
MPOBOJUTHL IO  XOAYy pPEUICHUS  JONOIHUTEIIbHBIE
IIOCTPOCHUS, COIIOCTABJIATH IIOJYYECHHBIM pe3ylbTaT C
YCIIOBUEM 3a/1a4M, B 3aJa4ax Ha IIOCTPOCHHE




I'naBa 5.
Ye1bIpéxyrojabHuKu. 14

qyacoB

MHOroyroibHUKH
[Tapannenorpamm u
Tpanenus

[IpssMOYTONTBHUK, pomo,
KBaJIpat

Teopema I[Tudaropa. 2 yaca

I'nmaBa 7. IMoxooubIe
TpeyroibHUKHU. 19 yacoB
Omnpenenenue MOT00HBIX
TPEYroJIbHUKOB

[Ipuznaku moxo0us
TPEYrOJILHUKOB
[Ipumenenne momoOMs K

JIOKa3aTelIbCTBYy TEOpEM U
PEIICHUIO 3a/1a4
CooTHoueHus

CTOpOHAMU 5
MPSIMOYTOJIBHOT'O

MEXTY
yri1aMu

HCCJIICA0BATb BO3MOKHEIC ClTyUau.

OOBSACHUTD, YTO TAKOE MHOTOYT'OJBHHK , €r0 BEPIIUHBI,
CMEXKHBIE  CTOPOHBI,  JIWAroHalu, HU300paxarb U
pacrno3HaBaTb MHOI'OYI'OJIbHUKH Ha YCPTCIKE, IMTOKA3LIBATH
9JIEMEHTHl  MHOTOYTOJIbHUKA, €ro BHYTPEHHIOIO U
BHEIIHIOI  oOmactd;  (OpMHpOBAaTH  OHpEIeNeHHE
BBIITYKJIOTO MHOT'OYI'OJIbHUKA; n300paxarb 5
pacrio3HaBarth BBIITYKJTBIC " HEBBITYKITBIC
MHOTOYT OJIbHUKH; OOBSICHSITh, KAKUE CTOPOHBI (BEPILIUHBI)
quBIpéXYTOJH)HI/IKa ABJISAROTCSA IMPOTHUBOITOJIOXXHBIMU
dbopmynupoBaTth OTIpEICIICHUS napaienorpamma,
Tpameuuu,  NOpSAMOYroidbHUKA,  poM0Oa,  KBaapara;
n300paXkaTb W paclo3HaBaTh ATH YETHIPEXYTOIbHUKU;
dbopMynHpoOBaTh W JIOKa3bIBaTh YTBEPXKICHUS OO0 HX
CBOWCTBaX M MPHU3HAKAX; pEIlaTh 33]]a4d Ha BHIYHUCIICHHUE,
JIOKa3aTeNbCTBO M TOCTPOCHHE, CBS3aHHBIE C OSTHUMH
YCTBIPEX YT OJIbHUKAMMU.

dopmynupoBaTh U JI0Ka3biBaTh Teopemy Iludaropa u
o0paTHylo eif;

OOBSICHATh TOHATHE TMPOMOPLUUOHATLHOCTH OTPE3KOB;
dbopMyTUpPOBaThH OIMpPEACTCHHS MOAO00HBIX TPEYTOTHHUKOB
u  kodpduuuenta nomobus;  QopmMyaMpoBaTh U
JOKa3pIBaThb TEOpPEMbl: OO0 OTHONIGHHM TIUIOIIAJCH
NOJOOHBIX  TPEYrOJbHUKOB, O IMpH3HAKax MOJ00HS
TPEYrOJIbHUKOB, O CpEJHEH JIMHUU TpPEyroibHUKA, O
nepeceyeHnn MearaH TpEeyrojabHUKa, 0
OPONOPIIMOHATBHBIX ~ OTPe3KaX B MPSMOYTOJLHOM
TPEYrOJIbHUKE; OOBSICHATH, YTO TAKOE€ METOJ MOJ00us B
3aJayax Ha T[OCTPOEHHME W TMPUBOAUTH MPHUMEPHI
OPUMEHEHHUS JTOr0 METO0Ja; OOBACHATh, KaK MOXKHO
UCTIOJIb30BaTh CBOMCTBA TOIOOHBIX TPEYTOJIEHUKOB B




TPEYrOJIbHUKA

I'naBa 8. Oxkpy:xkHoCcTb. 17
4acos

KacarenbHasgs K OKpYXHOCTH
[leHTpanbHbBle W BIIMCAHHBIE
YTJIBI

Yetsipe 3aMevarebHble
TOUYKU TPEYroJbHUKA
Bnucannas wu  onucaHHas
OKPY>KHOCTH

U3MEPHUTEIBLHBIX paboTaXx Ha MECTHOCTH; OOBSCHSTH, KaK
BBECTH MOHATHE MOMO0WS I TPOU3BOJIBHBIX (QUTYP;
dopMyIMpoBaTh  ONpEACICHHUS ¢  WIIFOCTPUPOBATH
MOHATHS CUHYCA, KOCHHYCAa W TaHT€HCa OCTPOro yria
MPSIMOYTOJILHOTO TPEYT'OJbHUKA; BBIBOJUTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXKISCTBO M 3HAYCHUS CHHYCA,
kocuHyca u Tanrenca ans yrimoB 30, 45, 60 rpamycos;
pemIaTh 3a/a4u, CBsI3aHHBIC C TOJ00NEM TPEYTOJIHHUKOB,
JUIS  BBIYMCIICHUS  3HAYCHHH  TPUTOHOMETPUYECKUX
(G YHKIHH UCTIONB30BaTh KOMITBIOTEPHBIE IPOTPAMMBI.

UccnenoBarb B3aMMHOE  pACIOIOKEHUE TPSAMOM H
OKpPY>KHOCTH; (hOpPMYJIHPOBATh ONpeeNieHue KacaTeabHOU
K OKPY>KHOCTH; ()OPMYJIUPOBATH U JI0OKa3bIBATH TEOPEMBI O
CBOICTBE KacaTelIbHOW, O TpHU3HAKE KacaTeIbHOW, 00
OTpe3Kax KacaTelbHBIX, MPOBEACHHBIX M3 OJHON TOYKH;
dbopMynUpOBaTh  TOHATHS  UEHTPAJIBHOIO yria u
rpalyCHOM MephI AYyrd OKPYKHOCTH; (HOPMYJIHUPOBATH H
JOKa3plBaThb ~ TEOPEMbI O  BIIMCAaHHOM  YTIIE, 0
MPOU3BEJCHUN  OTPE3KOB  IEPECEKAIOUIUXCsl  XOpI;
GbopMynHpOBaTh W JIOKAa3bIBaTh TEOPEMBI, CBSI3aHHBIE C
3aMeyaTelbHBIMH TOYKaMU TPEYTOJIbHUKA; 0 OUCCeKTpuce
yria ¥, Kak CIEACTBHE, O IEPECeUCHUH OMCCEKTPUC
TPEYroJIbHUKA; O CEPEIMHHOM TEPICHIUKYIsIpe K
OTpPE3KY M, KaK CIIEICTBHE, O MEPECEUCHUHN CEPEIUHHBIX

NEPNEHIUKYIIPOB K  CTOPOHAaM  TPEYTrONbHHMKA; O
MEePECEUCHUH BBICOT TPEYroJlbHUKA; (HOPMYIUPOBATH
OIIpENEICHUS OKDY>KHOCTEH, BIIMCAaHHOU B

MHOTOYTOJIbHUK ¥ ONUCAaHHOM OKOJIO MHOTOYrOJIbHUKA;
(bopMynHpOBaTh U JOKA3bIBATH TEOPEMBI 00 OKPY>KHOCTH,
BIIMUCAHHOW B TPEYroJbHUK; 00 OKPYKHOCTH, ONMUCAHHOU
OKOJIO TPEYTrOoJbHUKA; O CBOHCTBE CTOPOH OIKUCAHHOIO
YETBIPEXYTOJIbHUKA; O CBOMCTBE YIJIOB BIMCAHHOTO




I'naBa XI. CooTHo1IEeHHE
Me:K1y CTOPOHAMH U
yIJIaMH TpeyroJibHuKa. 8
4acoB

Cunyc, KOCHMHYC, TaHT€HC
yriaa. COOTHOIIEHHE MEXIY
CTOpOHaMH u yriiaMmu
TpeyroiabHuka.  CkaisgpHoe
MIPOU3BEJICHUE BEKTOPOB

IIpaBujbHbIE
MHOI0YTOJIbHMKH. 3 yaca

Taasa XIII. IBu:xenusi. 8
4acoB

[ToHsiTHE NBYOKEHUS.
[TapatenpHblii IEPEHOC U
MTOBOPOT

YEeTBIPEXYIOJIbHUKA; pELIaTh 3aJadyd Ha BBIYUCIICHHUE,
JIOKA3aTeIbCTBO M IIOCTPOCHHME,  CBSI3aHHBIE  C
OKPY>KHOCTBIO, BIINCAaHHBIMH u OIACAaHHBIMU
TPEYrOJIBHUKAMU U 4YETBIPEXYTIOJIbHUKAMH; HMCCIIEI0BATh
CBOMCTBa KOH(UTypanuii, CBI3aHHBIX C OKPYKHOCTHIO, C
MTOMOIIIBIO KOMITBIOTEPHOM MTPOrPAMMBI.

dopMyIHpoBaTh W WUTFOCTPUPOBATH  OMPEICIICHHS
CHHYca, KOCHHYca M TaHTeHca yrioB or O mo 180 © ;
BBIBOJIUTH OCHOBHOE TPUTOHOMETPUYECKOE TOXKIIECTBO H
dopmyibl TipuBeneHHS; (HOPMYIHPOBATH M JIOKa3bIBAThH
TEOPEMBbl CHHYCOB M KOCHHYCOB, NPHUMEHATH HUX MpHU
PELIEHNH TPEYroJIbHUKOB; OOBACHATh, KaK HCIOIb3YIOTCS

TPUrOHOMETpUYeckue (GOpMyNIbl B HU3MEPUTENBHBIX
paboTax Ha MECTHOCTH.

dopMynupoBaTh ompeeneHue IIPABUIBHOTO
MHOTOyrojibHHMKa,  (opMyaupoBaTb U  JOKa3bIBaTh
TeopeMbl 00  OKPYXHOCTSIX, OINHMCAHHOH  OKOJIO
NPaBUIBHOTO MHOI'OYTOJbHMKAa W BIHMCAHHOW B HETO.
Pewats 3a1a4u Ha  IIOCTPOEHHE MpaBUIIBHBIX
MHOT'OYT'OJIbHUKOB.

OOBACHATH, YTO TaKOe OTOOPAKEHUE IUIOCKOCTH Ha cebs
U B KaKOM CIIydae OHO Ha3bIBaeTCsA JBU)KCHUEM
IUIOCKOCTH; OOBACHATH, YTO TAKOE OCEBas CHUMMETpUs,
LEHTpaJbHasl CHMMETpUs, NapajUleJbHBI TEepeHoC |
MOBOPOT;  OOOCHOBBIBaTh, 4YTO OTH  OTOOpaKEHUS
IUIOCKOCTH Ha ce0s SABISIIOTCSA JABMKEHUSIMHU; OOBSACHSATH,
KaKkoBa CBSI3b MEXIY JBI)KEHUSMH M HaJOXKEHUSIMHU,
WLTIOCTPUPOBATh OCHOBHBIE BHUJBI JIBUKCHHUU, B TOM
YHCJIE C TOMOIIBIO KOMITBIOTEPHBIX IPOTPAMM.




HN3mepenue reomerpuyeckux ¢uryp. [lnmna
orpeska. Paccrosgnue or Touku 10 npsmou. PaccrosHue
MEXK]1y TapaJIJICIIbHBIMU ITPSIMBIMHU.

ITepumMeTp MHOTOYIr OJIbHHKA.

JlimHa OKPY)KHOCTH, YUCIIO T ; JJTUHA JyTH

OKPYKHOCTH.
I'panycnas mepa yriia, COOTBETCTBUE MEXIY
BEJIMYMHOM  LEHTPAIBHOIO yIyla MW JUIMHOW  Jyr'!
OKPYKHOCTH.
ITonstue IIJIOLA 1 IIJIOCKUX ¢buryp.
PaBHOCOCTaBieHHBIE U paBHOBenukue Gurypsl. Ilnomanp
MPSIMOYTOJIbHHKA. [Tnomanu napajuJienorpamma,

TpeYrolbHUKAa M Tpamnenuu. lliomans MHOTOYTOJIbHHKA.
[Tnomanes kpyra u miomaab cekropa. COOTHOIICHHE MEXKTY
TJIOMIAASIMU TTOIOOHBIX (QUTYP.

Permenne 3a1a4 Ha BBIYHCJICHHUE u
JI0Ka3aTeIbCTBO C UCITOJIb30BAHUEM U3YYCHHBIX ()OPMYIL.

N3mepenue OTPE3KOB.
W3mepenue yrios. 2 yaca
[TepumeTtp
MHOTrOyroJibHHKa.1 yac
CootBercTBUE MEeXIy
BEIMYMHON  LIEHTPAIBHOI'O
yrila 4 JUIMHOM  Ayru

OKpYKHOCTH. 1 yac
Ilnomaak. 12 yacos
[Tnomane MHOrOYrOlIbHUKA
[Lnomaap napamienorpamma,
TpPEeYroJabHUKA U Tpareluu
Teopema [Iucgaropa

I'napa XII. {iinna
OKPYKHOCTH M ILIOIIA1b
Kpyra. 8 yacos

OOBACHATH, KaK U3MEPSAIOTCS YIIIBI, YTO TAKOE TPagyc U
rpaaycHas Mepa yria.

Jatb IIOHSTHE nepuMerpa
TPEYroJIbHUKA, PELICHUE 3a/1a4.
@opMyaMpoBaTh  MOHATHS  LEHTPAIbHOIO  yria u
IPagyCHOM Mepbl [JIyIrd OKPYKHOCTH, IIPUMEHEHHUE
TEOPEMBI O BIIMCAHHOM YTJI€ OKPYKHOCTH.

MHOI'OYT'OJIbHHKA,

OOBACHATH, KaK MPOU3BOAUTHCS W3MEPECHHUE IUIONIACH
MHOTOYTOJIbHHKOB; ()OPMYIUPOBATH OCHOBHBIC CBOMCTBA
IUIOMIAIed M BBIBOJUTH C HUX TOMOIIBIO  (OPMYIIBI
TIomaei PSIMOYT OJIEHUKA, napaiesiorpaMma,
TPEeYTrolbHHKA, Tpaneuuu; GopMyIupoBaTh U JOKA3bIBAThH
TeopeMy 00 OTHONIEHWH IUIOMAACH TpPEYTroJIbHHUKOB,
UMEIOIIMX 110 PABHOMY YTITy; BBIBOIUTH opmyiy ['epona
JUIs  TUIOHIaMy  TPEYrOJNIbHUKA; pelliaTh 3ajJadyd  Ha
BBIYHCJICHHE U JIOKA3aTeILCTBO, CBSI3aHHBIC C PopMyiaMu
miomaaei u reopemoit [ludaropa.

BreBoMTh M MCTIONB30BaTh (POPMYIIBI JJIST BHIYMCIICHUS
IUIOIA/IU MTPABUIIBHOI'O MHOI'OYT OJIBHUKA, €0 CTOPOHBI U
paauyca BIIUCAaHHOM OKpPYKHOCTH. OOBACHATH MOHSATHUS

IIpaBunbHbBIE JUIMHBI OKPYKHOCTH M IUIOIIAAU Kpyra, BBIBOIUTH
MHOT'OYTI'OJIbHUKH. HJ’II/IHa q)OpMy.]'IBI A1 BBIYHUCIICHUA JJIMHBI OKPYXXHOCTHU U JIJIMHBI
OKPYXHOCTM M  IUIOU[aJb | Ayrd, IJIOIIAAU Kpyra U IJIOAAN KPYroBOTO CEKTOpa;
Kpyra IPUMEHSTH 3TH (HOPMYJIBI IPU PEIICHUH 3a1a4.
Koopauuartsl. Ypasuenue npsimoii. Koopnunare! cepeaunbl | ImaBa X,  Merton OOBSCHATh M WILTIOCTPUPOBATH MOHITHE TPSIMOYTOJIBHON

orpe3ka. PopMysa pacCTOSHUS MEXAY JBYMS TOYKaMH
IUIOCKOCTH. Y PABHEHUE OKPYKHOCTH.

koopauHart. 10 yacon

Koopaunater BekTopa
[Ipocreitmme 3a1aum B
KOOpAMHATaxX

YpaBHEHHUS OKPYKHOCTH U

CUCTEMBbl KOOPAMHAT, KOOPAMHAT TOYKH, KOOpPIMHAT
TOYKH U KOOPJAMHAT BEKTOPA; BBIBOAUTH U HCIIOIb30BaTh
IOpU pelIeHuu 3a1ad (OpMyJibl KOOPAMHAT CEepEeUHbI
OTpe3Ka, [UIMHBI BEKTOpa, PACCTOSAHUSA MEXKIY IBYMs
TOYKaMU. Y PaBHEHHUsI OKPYKHOCTH U IIPSIMOM.




IPSIMOM

BexTopsl. /ninHa (Moaynb BekTopa). PaBeHCTBO BEKTOpPOB.
Kommmneapusie BekTopbl. KoopauHaTel BEKTOpa.
YMHOKEHHME BEKTOpa Ha 4YHCIO, CymMMa BEKTOPOB,
pa3ioXKEeHUe BEKTOpa 10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
CkanspHoe IpOU3BEICHUE BEKTOPOB.

I'nasa I X. Bektopsbl. 11
4acoB

[TonsaTtue BekTOpa
CrnoxxeHue ¥ BBIYMUTAHUE
BEKTOPOB

YMHOXKEHHME BEKTOpa Ha
yucio. [Ipumenenue
BEKTOPOB K PEIICHUIO 3a71a4
CkansipHOe pon3BeIeHIE
BEKTOPOB

@opMynHpOBaTh  ONPENEICHUS U  WIUIFOCTPUPOBATH
MOHSTHUSL BEKTOPA, €r0 JUIMHBI, KOJUTMHEAPHBIX U PABHBIX
BEKTOPOB; MOTUBHUPOBATh BBEJACHUE MOHATUIN U JIECHCTBHIA,
CBSI3aHHBIX c BEKTOpaMH, COOTBETCTBYIOLIUMU
mpUMepaMH, OTHOCSIIUMUCA K (PU3UUECKHUM BEKTOPHBIM
BEJIMYMHAM; MPUMEHSATh BEKTOPBHI M JICUCTBUS HAaJ HUMHU
IIpU PELICHUH TeoOMEeTpUYecKux 3anad. dopmynupoBaTh
ONpENCIICHUsI yrila MEXJIy BEKTOpPAMHM M CKaJsPHOIO
MIPOU3BEICHUS BEKTOPOB; BBLIBOJIUTH dbopmyny
CKQJISIPHOTO MPOU3BEACHUS Yepe3 KOOpAMHATHI BEKTOpa,
dbopmynupoBaTh U OOOCHOBBIBaTH YTBEPXKACHUS O
CBOMCTBax CKaJIPHOIO TIPOM3BEACHUSA, HCIOJIb30BATh
CKQJISIPHOE MPOU3BEJICHUE BEKTOPOB MPU PELICHHUH 3a7a4.

JuieMeHTHI Jorukmu OrnpeneneHue. AKCHOMBI U TEOPEMBI.
HoxkazarenbcTBO. Jl0Ka3aTenbCTBO OT MPOTUBHOTrO. Teopema,
oOpartHas naHHou. [Ipumep 1 KoHTpHIpUMED.

006 akcroMax IIAHUMETPHUH.
2 yaca

YcroBue ¥ 3aKiI04eHne
TEOpEMBI, TeOpeMa,
oOpaTHast JaHHOM. 14ac
Akcroma napajienbHbIX
IpsMBIX. 2 yaca

Meron noka3arenscTBa OT
npotuBHOro. 1 yac

OOBACHATH, YTO TaKOE AKCHOMBI T'€OMETPUHM, U KaKue
aKCHOMBI YK€ MCIIOJIb30BAJIUCh paHee; OOBICHATH, YTO
TaKO€ yCJIOBHE M 3aKJIIOUEHHE TEOpPEMbl, Kakas Teopema
Ha3bIBAETCSI 0OPATHOI 1O OTHOIICHUIO K TAHHOW TeopeMe;
OOBSICHATh, B UEM 3aKIIFOYAETCS] METO]I 0Ka3aTeIbCTBa OT
IPOTUBHOrO, MPUBOAUTH MPUMEPHI UCIIOJIB30BAHUSI 3TOTO
METO/a;

I'eomeTpusi B ucropuveckoMm pasputuu. OT 3emieMepus
k reomerpun. Iludarop u ero mkomna. danec. Apxumen.
[locTpoeHue npaBUIBHBIX MHOTI'OYT'OJBHUKOB. TpuceKus
yria. KBagparypa kpyra. YaBoenue xkyba. Mcropus umcna
7 . 3onoroe ceuenue. «Hauana» EBknuaa. JI. Diinep. H.U.
JloGaueBckuii. Uctopus msroro mocrtynata. M3o0pereHue
MeToaa KOOpAMHAT, I103BOJISIOLLETO MIEPEBOIUTH
reoMeTpuuecKknue OOBEKTHl Ha s3BIK anreOpsl. P.Jlekapt u
II.®epma. [lpumepsl pas3IMUHBIX CUCTEM KOOPAMHAT HA

Or 3emIIeMepus K
reomeTpuu. 1 yae

®arec. [Toctpoenne
IIPaBWJIbHBIX
MHOTOYT'OJIbHUKOB. 1 yac
Tpuceknus yria.
KBanparypa Kpyra.

VYnaBoenue kyba. 1 yac
Ucropust uncna 7. 1 gac

ITonroroBka npeseHTanuin




IIJIOCKOCTH.

H.U. JIobaueBckuii. Mctopus
ATOro mocrynara. 1 gac
N3o0perenue MeTona
KOOPJIMHAT, IO3BOJISIOIIETO
MIEPEBOIUTH TEOMETPHUYECKHE
00BEKTHI Ha S3BIK AJITEOPHI.

P lexapt u I1.®depma. 1 yac

Pe3zepB 12 yac




MaTepuajibHO — TEXHHUYECKOEe o0ecreyeHmne
HopMaTHuBHBIE J0KYMEHTBI
1. denepanbHBIN rocy1apCcTBEHHBIN CTAaHIAPT OOIIETO CpeHEro 00pa3oBaHusl.
2. TlpumepHsble mporpamMmbl 10 y4eOHBIM mpeameraM. MartemaTtuka. 5 — 9
KJ1acChl

Y4eO0H0 — MeTOANYEeCKUIT KOMILJIEKT

1. Teomerpus: 7- 9 ki./ JI.C. AranacsH, B.®. byry3os, C.b. Kagomies u ap. —
M.: [Ipoceemenue, 2015

2. Teomerpusi: pabouas terpaab: 7 kinacc/ JI.C. Atanacsan, B.®. byry3os, @.A.
['mazkoB, U.W. FOauna. - M.: IIpocsemenue, 2014.

3. T'eomerpus: pabouas Terpaap: 8 knacc/ JI.C. Aranacsn, B.®. byry3os, ®.A.
I'mazkoB, .. FOauna. - M.: IIpoceemenne, 2015.

4. T'eomerpusi: pabouas Terpaab: 9 kinacce/ JI.C. Atanacsin, B.®. byry3os, @.A.
I'mazko, M.U. FOnuna. - M. :IIpocBemenne, 2015.

5. 3uB b.I'. 'eomerpusi: qumakt. marepuainst: 7 k. \ B.I'. 3uB, B.M. Meiinep.
M.: IlpocBemenue, 2014

6. 3uB b.I'. ['eomerpus: quaaxr. matepuansl: 8 k1. \ b.I'. 3u, B.M. Meiinep.
M. :IIpocsemenue, 2015

7. 3uB B.I'. 'eometpus: auaakt. matepuainsl: 9 k1. \ B.I'. 3u, B.M. Meiinep.
M.: TIpocBemenue, 2015

8. U3yuenume reomerpum B 7,8, 9 Kiaccax: METON. PEKOMCHJIALWU: KH. IS
yuutensi/.C. AtanacsH, B.®. byryzoB, ®.A. [nazkoB u gp. - M.:
[Ipocsemienne, 2011

9. Mumenko T.M. I'eomerpusi: Tematrueckue Tectel: 7 k. / T.M. Mumiesko,
A.Jl. bnankos. — M.: TIpocsemnienue, 2011.

10. Mumenko T.M. T'eomerpusi: Temaruyeckue tectsl: 8 ki. / T.M. MuiueHko,
A.Jl. brankoB. — M.: IIpocBenienne, 2011.

11. Mumenko T.M. I'eomerpus: Tematuueckue Tectol: 9 k1. / T.M. Muienko,
A.Jl. bnankoB. — M.: I[Ipocsemenue, 2011.

JonoHuTeIbHAA JTUTEpPaTypa

1. AnekcanapoB WM. COOpHUK TIeOMETPHUUECKUX 3a/Ja4 Ha IIOCTpOeHue/
N.N. Anekcanapos. — M.:Yunearus, 1950

2. byry3o B.®. [Tnanumerpus: mocobue ais yriayoJ. u3yd. MaTeMaTHKH/
B.®. byry3os, C.b. Kagomues, O.I.I1o3nsk u np.: nox penakuuein B.A.
Cagosauuero. — M.: ®usmariur, 2005

3. Ilpacomor B.B. 3amaum no mranmmerpun/ B.B. Ilpacomos.- M.:
MIIHMO, 2007

HNudopmanuoHHble cpeacTBa
I/IHTepHCT — PECYPCHI HA PYCCKOM SA3BIKC
http:/ /ilib. mirrorl. mccme.ru/
http:/ /window. edu.ru/ window/ library/
http://www.problems.ru/
http://kvant.mirrorl..mccme.ru/
http://www.etudes.ru/



http://www.problems.ru/
http://kvant.mirrorl.mccme.ru/
http://www.etudes.ru/

Ilnanupyembie pe3y/ibTaThl H3yUeHHsI Kypca reoMeTpum B / - 9 kiaccax
Haruasianas reomerpust
BrinmyckHuk Hayuures:
1) pacmo3HaBaTh Ha YepTEXkKax, PHCYHKAX, MOAEISIX M B OKPY)KAIOIIEM MHUpPE ILUIOCKHE M
MPOCTPAHCTBEHHBIC TEOMETPpUUYECKUE DUTYPBI;
2) pacrmo3HaBaTh pa3BEPTKH Kyba, MPSIMOYrOJIbHOrO Tapajuie/ieNuIe/ia, MPaBHIbHON
MUPaMUIbL, THJIMHAPA U KOHYCA;
3) ompenensTh MO JUHEWHBIM pa3MepaM Pa3BEPTKU (DUTYpBI, JTMHEHHBIC pa3Mepbl caMOi
¢burypsl 1 Ha000POT;
4) BBMHUCIATH 00BEM MPAMOYTOIBHOTO MapalieIenuIe/a.
BblnyCKHuK noydunt 603MONCHOCMb .
5) ebiuucasimes 006bEMbL NPOCMPAHCMEECHHBIX 2COMEMPUHECKUX DUSYD, COCMABLEHHbIX U3
NPAMOY2OTIbHLIX NAPAJLIeNenunedos,
6) yenybumo u pazeums npedcmasieHus 0 NPOCMPAHCMEEHHBLX 2EOMEMPUHECKUX PUu2ypax;
7) npumensimo nowsimue pazeépmru Oisl BbINOJHEHUsL NPAKMUYECKUX PACUEMO8.

I'eomeTpuueckue purypbl
BrInnyCckHMK Hay4uTCs:

1) mOJB30BATHCS SA3BIKOM T'€OMETPHH JUIA ONMHUCAHMS MPEIMETOB OKPYIKAIOIIEr0 MUpPa U MX
B3aMMHOI'O PACIIONIOXKECHHUS;

2) pacro3HaBaTh M M300pa)kaTh Ha YEpPTE)KaX M PUCYHKAX I'eOMETpHUECKUEe (QUTYPHI U UX
KOH(uUTrypanuu;

3) HaxXOAWTh 3HAYCHHS JJIMH JUHEHHBIX 3JIEMEHTOB (QUTYp U UX OTHOIICHHS; TPATYCHYIO
mepy yrios ot 0 o 180 © , mpumeHss onpenenenus, cBORCTBA U MPU3HAKE (UIYP U UX
3JIEMEHTOB, OTHOIIeHus ¢uryp (paBeHCTBO, mog0o0Me, CHMMETPHUHM, IOBOPOT,
napasuieJIbHbIA IEPEeHOC);

4) omepupoBaTh C HAYAIHHBIMH MOHATHSAMH TPUTOHOMETPUU M BBIMOIHATH JIEMCHTAPHBIC
orepanuy HaJ QYHKIUSIMHA YTIIOB;

5) pemiath 3amaud Ha JOKa3aTeJIbCTBO, OMUPAsACh Ha H3y4YECHHBIC CBOWCTBA (GUTYp U
OTHOIIICHU MEXTy HUMH U IPUMEHSISI U3yYEHHBIE METO/IbI IOKA3aTeIbCTBA,

6) pemaTh HECIOKHBIE 3aJa4d Ha I[OCTPOCHHME, MPHMEHSAS OCHOBHBIC aJTOPUTMBI
MOCTPOEHUS C IIOMOIIBIO HUPKYIIS U TUHEHKH.

Buinycknux nonyuum 603moxicHOCmb:

7) oenrademv memooamu pewerus 3a0ay Ha SbIYUCTEHUsL U OOKA3AMENTbCMBA: MEMOOOM Om
NPOMUBHO20, MemOoOOM Nnepedoopa 6aApUAHMO8 U MemoOOM 2e0OMempuidecKux Mecm
mouex,

8) mpuobpecmu onvim npumenenus aneedOPAUUECKO20 U MPUSOHOMEMPUYECKO20 ANNAPAMa
U uoeti O8UNCEHUS NPU PeULeHUU 2eOMeMPUYECKUX 3a0al,

9) osrademv mMpaouyUOHHOU CXEMOU peulenus 3a0ay Ha ROCMPOeHUe C NOMOUBIO YUPK) IS
U TUHEUKU: AHAU3, NOCMPOeHUe, OOKA3AMENbCMBO0 U UCCIe008AHUE;

10) nayuumuvcs pewams 3a0auu Ha nNOCMPoOeHUe MEMOOOM 2eOMEMPULECKO20 MECMA MOYEK
U Memooom nooooUsL;

11) npuobpecmu onvim uccredosanus C60UCME NIAHUMEMPUYECKUX Gueyp ¢ NOMOUWbIO
KOMNbIOMEPHBLX NPOCPAMM.

H3mepenue reoMmeTpu4ecKuX BeJTHYUH
BBITyCKHUK HAy9IHTCS:
1) wucnmonb30BaTh CBOICTBA M3MEPEHMs JJIMH, IUIOMIA/CH M YIJIOB MPH PELICHHU 33/1a4 Ha
HaXOXJCHUE JUTMHBI OTPE3Ka, JIMHBI OKPYXHOCTH, JJIMHBI IYTH OKPYKHOCTH, TPaIyCHON
MEpBHI yIia;
2) BBIYUCISATH [UTUHBI JIMHEWHBIX 3JIEMEHTOB (PUTYp M MX YIJIbL, HCIIONB3Ys (POPMYJIbI [UTHHBI
OKPYXXHOCTH, (hOpMYJIbI TUTOIIAACH GUTyp;



3) BBMMCIATH IUIOMIQAM  TPEYrOJILHUKOB,  MPSIMOYTOJbHHKOB, IapalieIorpaMMOB,
Tpanenuni, KpyroB 1 CEKTOPOB;

4) BBIYUCIATH AJIMHY OKPY>KHOCTH, JUIMHY IyT'H OKPY)KHOCTH;

5) pemiath 3aauu Ha JOKA3aTEIbCTBO C UCIOIB30BaHUEM (DOPMYIT JITMHBI OKPY)KHOCTH H
JUTHHBI TyTH OKPY>KHOCTH, (hopMyI Ttomaseit hpuryp;

6) pemaTh MpaKTHYECKUE 3aJa4yM, CBS3aHHBIC C HAXOXKICHHEM I'€OMETPUYECKUX BEITHYHH
(ucnonb3yst MpU HEOOXOAUMOCTH CIIPAaBOUYHUKH U TEXHUUYECKUE CPEACTBA)

Buinycknuk noayuum 03moiCHOCMb !

1) sbluuciamos naowaou gueyp, COCMasieHHbX U3 08yX uiu 6onee NPIMoy20ibHUKOS,
napanienocpammos, mpeyeoibHUKos, Kpy2a u cekmopa,

8) ewviuucIAMb NAOWAOU MHO20Y20IBHUKOS, UCNONb3YS OMHOUEHUS PABHOBENUKOCTU U
PABHOCOCMABNEHHOCMU

9) npuobpecmu onvim npumereHus an2edOpPAuIecKoeo U MpUSOHOMemMpU4ecKo2o annapama
U uoell 08UIICEHUs NPU PeueHuY 3a0a4 Ha 8blYUCTEeHUe NIOWAOel MHO20)201bHUKOS.

Koopannatsl
BrImyCKHUK HAy4IHTCS:
1) BBIYMCIAT UIMHY OTPE3Ka [0 KOOPJMHATAM €r0 KOHIIOB; BBIYUCISTH KOOPJHHATHI
CepeIMHBI OTPE3KA;
2) WCIHONBb30BaTh KOOPIMHATHBIN METOJI ISl U3YYCHUS CBOMCTB MPSIMBIX K OKPY)KHOCTEH.
BoinyCKHUK NOIYYUM 803MONCHOCHID!
3) oserademv  KOOPOUHAMHBIM —~ MEMOOOM  peuwleHuss  3a0a4  HA  6bIHUCTCHUE U
00Ka3amenbCmeo;
4) npuobpecmu onvlm UCNOIL308AHUSL KOMRLIOMEPHBIX NPOSPAMM OJIsL AHAIUZA YACTHBIX
Cyuaes 63aUMHO20 PACNOLONCEHUSL OKPYICHOCHEN U NPAMBIX,
5) npuobpecmu onvim gvinonnenus npoekmos Ha memy «lIpumenenue KOOPOUHAMHO20
Memooa npu pewenuly 3a0ay Ha 8blyucieHue U 00KA3amenbCmeaoy.

BexTopsl
BrITTyCKHUK HaydUTCS:
1) omepupoBaTh ¢ BEKTOpaAMH: HAXOIUTh CYMMY U Pa3HOCTh JBYX BEKTOPOB, 33aHHBIX
T€OMETPUUYECKH, HAXOIUTh BEKTOP, PABHBIM IPOU3BEICHUIO JAHHOT O BEKTOPA Ha YHCIIO;
2) HaxXOIUTh JUISI BEKTOPOB, 33JaHHBIX KOOPJIWHATAMH: [UTMHY BEKTOPA, KOOPAMHATHI CYMMBI
JIBYX U 00Jiee BEKTOPOB, KOOPIMHATHI TPOU3BECHUSI BEKTOPA HA YHCIIO, IPUMEHSIS TIPU
HEOOXOIMMOCTH COYETATEIbHBIN, TEPEMECTUTENbHBIN U paclpeaeTUTeNbHbIN 3aKOHBI;
3) BBIYHCIATH CKASIPHOE MPOU3BEICHUE BEKTOPOB, HAXOAUTh YOI MEX/Ty BEKTOPaMH,
YCTaHABJIMBATh TIEPIICHIUKYISIPHOCTD TIPSMBIX.
Boinycknux nonyuum 603moxicHOCIb !
4) oenademv  6eKMOPHbIM — MemOOOM Ol PeweHuss 3a0ay HA  6blYUCICHUe U
00KA3amenbCmeo;
5) npuobpecmu onvim @vinonnenus npoekmos Ha memy «llpumenenue exkmopnoco memooa
npu pewienuy 3a0a4 Ha 8blYUCIeHUe U 00KA3AMeNbCMBO».
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