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IMosicHuTeIbHAA 3alIUCKA

PaGouune mporpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHHs MO F'€OMETPUU COCTABIICHBI Ha
ocHoBe DeepanbHOro sjpa coAepskanusi oliero oopazoBanus U TpeOoBaHU K pe3yibTaTaM
OCBOEHHUSI OCHOBHOHM 0011e00pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs,
npeacTaBieHHbIX B DenepasbHOM TOCYJapCTBEHHOM O0pa3oBaTEIbHOM CTaHIApTe OOIIEro
oOpa3oBaHus. B HHMX Takke Yy4YMTBHIBAIOTCS OCHOBHBIE uAeu M mojoxkeHus I[Iporpammbl
pa3BuUTHs M (OPMHPOBAHUS YHHBEPCATBHBIX YUYEOHBIX ICHCTBUH JIi OCHOBHOTO OOIIETO
oOpa3oBanus. /lanHas mporpamma cocTaBieHa Ha ocHOBe «Pabouell mporpammsbl K y4eOHUKY
JI.C. Aranacsana u apyrux. 7 — 9 knaccel» (coctaButens B.®D. byty3os). — M.: IIpocBenienue,
2018

Lesn v 32724 M3yYeHUsl reOMeTPHUH B OCHOBHOI IKOJ1€

HSy‘leHI/IC MaTCMATUKN Ha CTYIICHU OCHOBHOI'O O6I.I.[€FO 06paSOBaHI/I$I HaIIpaBJICHO Ha
JOCTMIKCHUC CIICAYIOIINX LeneH:

] OBJIaJIeHHE CHCTEMOW MaTeMaTHYeCKUX 3HAHUM W yMEHUH, HEOOXOAMMBIX IS
MIPUMEHEHUSI B TIPAKTUYECKON JAESATENbHOCTH, W3YUYEHUS CMEXKHBIX JHUCLMILIMH,
MIPOJOJKEHUSI 00pa30BaHus;

° HHTEeVIeKTyaJlbHOe pa3BUTHe, (OPMUPOBAHME KAYEeCTB JIMYHOCTH, HEOOXOIMMBIX
YeJIOBEKY JUIsl MOJHOLEHHON >XKM3HU B COBPEMEHHOM OOILECTBE: SICHOCTh M TOYHOCTb
MBICJIM, KPUTUYHOCTb MBINUICHUS, WHTYHULMS, JIOTMYECKOE MBIIUICHUE, SJIEMEHTHI
QITOPUTMHUYECKON KYJIBTYpbI, MPOCTPAHCTBEHHBIX IPEJCTaBICHUM, CIOCOOHOCTH K
[IPEOIOJICHUIO TPYIHOCTEM;

° ¢popmupoBanue mnpeacraBjeHuidi 00 UAEAX W METOJAX MaTEMaTUKH  Kak
YHHUBEPCATHHOTO SI3bIKa HAYKH W TEXHHUKH, CPEACTBA MOJECIUPOBAHMS SBICHHUN H
MIPOLIECCOB;

° BOCIIUTAHWE KYyIbTYphl JIMYHOCTH, OTHOLIEHHS K MaTeMaTHKe KaK K 4YacTH
00111e4YesIOBeUeCKO KYyJIbTYyphl, NMOHUMAaHUE 3HAYUMOCTH MaTEMAaTHUKH JJIsi Hay4HO-
TEXHUYECKOI'0 Mporpecca.

B coortBercTtBUM ¢ 1EnbI0 GOPMHUPYIOTCS 3aAa4M y4yeOHOIo Ipoliecca: CUCTEMATHYECKOe
U3y4eHHE CBONCTB reOMETpUYECKUX (UTYp Ha IUIOCKOCTH, (POPMHUPOBAHUE MPOCTPAHCTBEHHBIX
MPEJICTAaBICHUM, Pa3BUTHE JIOTMUECKOTO MBIIIJIEHUS U TOJArOTOBKA armapara, He0O0X0IUMOTo
JUIS M3YYEHUS CMEXHBIX IUCUUIUIMH (pu3MKa, YepueHue M T.JA.) U Kypca CTepeOMEeTpuu B
CTapIIMNX KJIaccax.

OBnajeHne y4alMMHUCS CHUCTEMOH T'€OMETPHUYECKHX 3HAHMM M yMEHHH HeoOXOIuMO B
MOBCEIHEBHOM JKU3HM JUISl U3YUEHUS] CMEKHBIX JUCUUILINH U MTPOJOJKEHHUs 00pa30BaHUsl.
IIpakTHyeckass 3HAUUMOCTh HIKOJBHOTO Kypca T€OMETpHH OOYCJIOBJIEHAa TeM, 4YTO €&
O0OBEKTOM  SIBJIAIOTCSI  MPOCTPAHCTBEHHbIE (QOPMBI M KOJUYECTBEHHbIE  OTHOLICHHS
JefcTBUTENBHOTO MUpa. ['eoMeTprudeckas MoAroToBka HeoOXoauMa JJisi HOHUMaHMs TPUHIIUIIOB
YCTpPOICTBa M HMCHOJIb30BAaHUS COBPEMEHHOM TEXHUKHU, BOCHPUATHS HAYYHBIX U TEXHHUYECKHUX
NOHATHH M uAed. MaremaTuka SBISETCS S3BIKOM HaykKh M TexHUKH. C €€ IOMOIIbIo
MOJICIINPYIOTCS U U3Y4arOTCs SIBJICHUS U IIPOLECCHI, IPOUCXOISAIINE B IPUPOJE.
l'eomempusi — OlMH W3 ONOPHBIX IMPEIMETOB OCHOBHOM IIKOJBI: OHAa OOECIeYHBaeT
W3y4YEHUE JIPYTUX JUCHUIUIMH. B mepByro odepenp 3T0 OTHOCUTBCS K IIPEAMETAM €CTECTBEHHO —
HAY4YHOT'O IIMKJIa, B YAaCTHOCTU K (u3uke. Pa3BUTHE JIOTMUECKOTO MBIIUICHUS y4allluxcs Hpu
00y4eHUH TEOMETPUHU CIIOCOOCTBYET TaKK€ YCBOCHMIO IPEAMETOB T'yMaHUTAPHOI'O LUKJIA.
[IpakTHyeckue yMEHHs M HaBBIKM T€OMETPHUYECKOTO XapakTepa HEOOXOIMMBI Ul TpPyIOBOU
JESITeIbHOCTH U MPO(ECCUOHATBHOM MOATOTOBKH HIKOJIBHUKOB.
Pa3BuTtne y yuammxcs NpaBUIIbHBIX IPEICTABICHUM O CYLUIHOCTH M IPOMCXOKICHUU
reOMETPUYECKUX a0CTpaKLUii, COOTHOIIEHUH PEAIbHOIO U UJEAIbHOI0, XapaKTepe OTpa)KeHUs



MaTeMaTUYECKON HAyKOW ABJICHUU U MPOILECCOB PEaJTbHOr0 MUPA, MECTE TE€OMETPUU B CUCTEME
HAayK M pOJIM MATCMATUYCCKOTO MOJACIHMPOBAHUA B HAYYHOM IIO3HAHHWU W B IPAKTUKC
crocobcTByeT (OPMHPOBAHUIO KAuyeCTB MBIIUICHHSA, HEOOXOAMMBIX HJs ajanTalud B
COBPEMEHHOM MH(pOPMAIIMOHHOM OOIIECTBE.

Tpebys oT yuammxcs yMCTBEHHBIX U BOJIEBBIX YCHJIMH, KOHLEHTpAIlMM BHUMAaHMUS,
AKTUBHOCTU PA3BUTOI'O Boo6pa>1<eH1/151, TCOMETpHUA pa3BUBACT HPABCTBCHHBLIC YCPThI JIMYHOCTHU
(HacCTOMYMBOCTh, UENEYCTPEMIEHHOCTh, TBOPYECKYI0 aKTHBHOCTb, CaMOCTOSITEIbHOCTH,
OTBCTCTBCHHOCTS, prIIOJHO6I/IC, AUCHUIUIMHY HW  KPHUTUYHOCTb MBIH_UIeHI/I}I) U YMCHHUC
apryMEHTHPOBAHO OTCTAMBaTh CBOM B3IJISAbI U YOEXKICHHUS, a TAKXKE CHOCOOHOCTh MPUHUMATh
CaMOCTOSITEJIbHBIC PEILICHHUS.

['eomeTpus CyIIECTBEHHO pacIIupsieT KPyro3op ydaluxcs, 3HaKOMS X C UHIYKIUEH
JIeayKiue, o00OIeHNeM ¥ KOHKpETH3aluel, aHallM30M W CUHTE30M, Kiaccuduramued u
cUCTeMaTu3aluei, abcTparupoBaHueM, aHaloTheld. AKTHMBHOE HCIIOJIb30BAHME 33/1ad HA BCEX
JTanax y4yeOHOro mpouecca pa3BUuBaeT TBOPUECKUE CLIOCOOHOCTH IIKOIbHHUKOB.

W3ydenue reoMeTpun 1mo3BosieT GopMUpPOBATh YMEHHUS M HABBIKM YMCTBEHHOT'O TPYJa
— IUTAaHUpOBaHHE CBOEH PalOOTHI, MOUCK PALMOHAIBHBIX IyTeW €€ BBINOJHEHUS, KPUTUYECKas
OIICHKa pe3yibTaToB. B mpoliecce M3yueHUss T€OMETPUU IIKOJBHUKH JOJKHBI — HAYYUTHCS
u3jgararb CBOM MBICIIU SICHO H I/IC‘IépHI)IBaIOHIC, JJAKOHUYHO U éMKO, HpI/IO6p€CTI/I HAaBbIKU
4ETKOr0, aKKypaTHOT'O U TPAMOTHOTO BBIIIOJIHEHUSI MAaTEMaTUYECKUX 3aITUCEH.

OO0mas xapakTepucTHKa Kypca reomeTpun 7 — 9 Kjiaccos
B kypce reomMeTrpuM MOJKHO BBIACIUTH CIEAYIOIIME COACPKATEIbHBIE JIMHHUU:
«Harnsinnas  reomerpusi», «l'eomerpuueckue ¢urypel», «/3mepeHne reoMeTpUuecKux
Bennunn», «Koopaunate», «BekTope», «Jloruka u MHOXecTBa», «l'€oMeTpus B ICTOPUUECKOM
pa3sBUTUNY.

Marepuan, otHocauMiica Kk muHuK «HarmsiHas reomeTpus» (371€MEHThl HarJsHON
CTEpPEOMETPUHN) CIIOCOOCTBYET DPA3BUTUIO NPOCTPAHCTBEHHBIX NPEJACTABICHUM ydaluxcs B
paMKax U3y4deHHs INIAHUMETPUU.

Copepxanue pasaenoB «I'eomerpuueckue puryps» u «/3mepeHne reoMeTpuIecKux
BEJIMYMH» HAllEJIeHO Ha IOJyYeHHE KOHKPETHBIX 3HaHMH O TeoMeTpUYecKkoil ¢urype kak
BOKHEUINIEH MaTEeMaTUYECKONW MOJIETH JJisi OMHMCAaHUsl OKpy»Karomero Mupa. CucreMaTuyeckoe
U3yYyeHHe CBOWCTB TI'€OMETPUYECKUX (UTYp TMO3BOJIUT pPa3BUTh JIOIMYECKOE MBILIUIEHUE U
II0OKa3aTh IPUMEHEHHWE JOTHUX CBOMCTB IIPM PEMICHWH 334a4  BBIYHUCIUTEIBHOTO U
KOHCTPYKTUBHOT'O XapaKTepa, a TAKKE MPAKTUYECKHX.

Marepuan, OTHOCAIIUICA K COAEPKATEIbHBIM JIMHUAM «KoopauHate» u « BekTopb»,
B 3HAUUTEJIbHOM CTETIeHN HECET B cebe MeXIpeIMETHbIE 3HAaHUS, KOTOPbIe HAXOAAT IPUMEHEHNE
KAK B Pa3JU4YHBIX MAaTEMaTUYECKNX AUCIUIUIMHAX, TAK U B CMEKHBIX ITpEAMETAX.

OcobeHHOCThI0 TUHUM «JIorMKa ¥ MHOXKECTBa» SBISETCS TO, YTO MPEACTaBICHHBIN
3/1€Ch MaTepHUAIl MPEUMYIIIECTBEHHO U3Y4YaeTCs P PACCMOTPEHHUH PA3JIMYHBIX BOIIPOCOB Kypca.
CootBeTcTBYIOIMIT ~ MaTepuai HAlEJIeH Ha  MaTeMaTU4YeCcKOEe  Ppa3BUTHE  ydalluxc,
(dbopMUpOBaHNE Y HUX YMEHHS TOYHO, CXKATO U SICHO M3JlaraTb MbICIU B YCTHOM M MHCbMEHHOMN
peun.

Jlunns «'eomeTprsi B HCTOPUYECKOM pa3BUTHU» NpeAHA3HAYeHa IS
(bopMHpOBaHUs MPEACTABICHUN O T€OMETPUHN KaK YacTHU 4eJIOBEYECKON KYJIbTYpBI, /Ui 00IIEro
pa3BUTHS NIKOJILHUKOB, JJISl CO3/1aHUS KYJIbTYPHO — UCTOPUYECKOM cpe/ibl 00yUeHUsI.

ILleHHOCTHBIE OPHEHTHUPBI COIePKAHUA Y4eOHOI0 peaMera

Baxneime 3amgadell I1IKOJIBHOIO Kypca TE€OMETpUU  SBISICTCA  Pa3BUTHUE
JIOTMYECKOr0 MbIIIIeHU ywamuxcsd. CaMu OOBEKTBI I'€OMETPUYECKHUX YMO3AKIOYEHUH H
NPUHATHIE B TEOMETPUH MPaBHIa UX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (JOPMUPOBAHUIO YMEHUI
00OCHOBBIBaTb U JOKa3bIBaTh CY)XJEHHs, NPUBOAUTH YETKHE OIpPECNICHHUs, Ppa3BUBAIOT



JIOTUYECKYIO MHTYHIIHIO, KPATKO M HAIVISIAHO BCKPBIBAIOT MEXAHU3M JIOTMYECKHUX IOCTPOCHUH U
ydaT UX NPUMEHEHHUI0. TeM caMbIM reoMeTpusi 3aHMMaeT Beaylllee MecTo B (pOpMHUPOBAHUH
HAy4YHO — TEOPETUYECKOTO MBIIUICHUS IKOJbHUKOB.

PackppiBasi BHyTPEHHIOIO TaPMOHHIO MaTeMaTUKU, POPMHUPYSI TTOHUMAHNE KPACOTHI
U M3SIIECTBA MaTEeMaTHYECKHX pacCyXICHHUH, CIOCOOCTBYsSI BOCHPHSITHIO T'€OMETPUUYECKHX
¢dopM, YCBOCHHIO TIOHSATHS CHMMETPHHM, TEOMETpHUS BHOCUT 3HAYUTEIBbHBIA BKIaaA B
3CTETUYECKOE BOCIMTAHHUE IIKOJIbHUKOB. EE M3yueHue pa3BuBaeT BOOOpPaKEHUE LIKOJbHHUKOB,
CYLIECTBEHHO 00OTaIlaeT U Pa3BUBAET UX MPOCTPAHCTBEHHBIE MPEICTABICHHS.

MecTo Kypca B y4eOHOM IJIaHe
Pabouas mporpamma cocraBiena k yueOnuky JI.C.ArtanacsiHa u apyrux. basucHblil yueOHBIH
IUIaH Ha U3y4YEeHUE F€OMETPUU B OCHOBHOH IIIKOJIE OTBOJUT 2 Yaca B HEJIENIO B TCUCHUE KaXKIOTO
roja ooydenus, Bcero 210 gacos.

.]II/I‘IHOCTHLIC, METANIPEAMETHLIC X IIPEAMETHBIC PE3YJIbTAThI 0CBOCHUA

coJiepKaHus Kypca
[Tporpamma obecnieunBaeT AOCTHIKEHHE CIEIYIOIIUX PE3yJIbTATOB OCBOSHHS 00pa3oBaTEIbHOU
POrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUS:
JUYHOCMHbIE:

1) ¢dopmupoBaHHE OTBETCTBEHHOI'O OTHOIICHHUS K YYCHHIO, TOTOBHOCTH U CITIOCOOHOCTH
o0yJaromuxcs K CaMOpa3BUTHIO M CaMOOOpa30BaHMIO HA OCHOBE MOTHBALUU K
00y4YeHHI0 U MO3HAHUIO, BEIOOPY JanbHeHIIero oopa3oBanus Ha 6a3e OpUEHTUPOBKH B
Mupe npodeccuid U MpoPECCHOHANBHBIX MPEANOYTEHNH, OCO3HAHHOMY TOCTPOCHUIO
WHIUBUAYATbHOH  00pa3oBaTeNbHOM  TPaeKTOpuM € Y4€TOM  yCTOMYMBBIX
MO3HABATEJILHBIX HHTEPECOB;

2) GbopMHpOBaHHE IEIOCTHOTO MHPOBO33PEHHs], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH M OOIIECTBEHHON NIPAKTUKH,

3) dopmupoBaHHEe KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIEHHH W COTPYAHHYECTBE
CO CBEPCTHHUKAMH, CTAPIIUMHU U MIAQIIIMMH, B 00pa30BaTENbHOM, OOIIECTBEHHO
IIOJIE3HOM, UCCIIE0BATENBCKOM, TBOPYECKOU U APYIUX BUIAX ACATCIBHOCTH;

4) yMeHwHe SICHO, TOYHO, IPaMOTHO W3jIaraTh CBOM MBICIIM B YCTHOM M MHUCHMCHHOM peuH,
MMOHUMATh CMBICI TOCTaBJIEHHOM 3a/layd, BBICTPAWBaTh APTyMEHTAILUIO, MPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEDHI;

5) KpPUTHUYHOCTH MBIIUICHHUS, YMCHHE pACIO3HABAaTh JIOTHYECKH HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTJINYATh TUTIOTE3Y OT (haKTa;

6) KpeaTMBHOCTb MBIIUICHUS, UHUIIMATHBA, HAXO0JYNBOCTh, AKTUBHOCTh TPU PEIICHUU
anredpandecKux 3a1ad;

7) yMEHHE KOHTPOJMPOBaTh TMPOIECC M pe3yJbTaT ydueOHOM MaTeMaTHUECKOM
NEeSATeTLHOCTH;

8) cmocoOHOCTh K AMOIMOHAIBHOMY BOCIPHUSATHIO MaTeMaTHUECKUX OOBEKTOB, 3ajad,
pELIEeHHH, pacCyKICHUM;

9) dopMupoBaHue NpeACTABICHUN MKOJILHUKOB 00 OCOOCHHOCTSAX NESITEIbHOCTH JIFOJICH,
BEIyIIEH K Pa3BUTHIO TMPOMBINIJIEHHOCTH POTHOTO Kpas; OCBOEHWE HWH(OopMaIuu,
OpPUEHTHUPYIOIIEH B MUpe MpoQeccHii Ha KaTy>KCKOM PhIHKE TPY/a.

Memanpeomemuoie:
1) ymMeHHe CcaMOCTOSTENbHO IUIAaHWPOBAaTh AaJbTEPHATHBHBIC ITyTH IOCTHIKCHUS LEINeH,
OCO3HAaHHO BbIOMpaTh Hambonee d¢p(GeKTUBHBIE CIMOCOObI peUIeHHs y4eOHBIX U
NIO3HABAaTENIbHBIX 33/1a4;
2) yMeHHe OCYIIECTBISATH KOHTPOJb IO PE3yJIbTaTy M IO CIIOCO0y JAEHCTBUS Ha YpOBHE
MPOM3BOJILHOTO BHUMAHUS M BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI,



3) yMeHue aJieKBaTHO OLIEHUBATh MPABUIIBHOCTb MJIM OLIMOOYHOCTh BBHIMOJHEHUS y4eOHOM
3a1auu, €€ OOBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ peIlIeHUS;

4) oco3HaHHOE BJAJCHHE JOIMUECKUMM JIEHCTBUAMHU OIpENeNeHusl NOHATHH, 0000meHus,
YCTQHOBJICHHSI AHAJIOTHH, KJIacCH(UKAMKM Ha OCHOBE CaMOCTOSTEIBHOTO BbIOOpa
OCHOBaHUU U KPUTEPHUEB, YCTAHOBIICHUS POAOBHUIOBBIX CBS3EH;

5) yMeHMe YyCTaHaBIMBaTb IPUYMHHO- CJIEJICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKOE
paccyKIeHue, yMO3aKItoueHue (MHIYKTUBHOE, 1eJyKTUBHOE U 10 aHAJIOTMH) U BBIBOJBI;

6) yMeHHe c03/1aBaTh, IPUMEHATh M IPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA,
MOJICJI M CXEMBI JUI PELICHUs y4eOHbIX U I103HAaBaTEIbHbIX 33J1ay;

7) yMeHuE€ OpraHu30BbIBaTh Y4YEOHOE COTPYAHMYECTBO U COBMECTHYIO JAEATEIBHOCTH C
yuuTelleM M CBEPCTHUKAMHU; ONPEAEATh LENH, paclpelesieHue (QyHKUMH U poiiei
Y4aCTHUKOB. B3ammopeiictBue u oOmme crnocoObl padoThl; yMeHHE paboTarh B TPYIIIIE;
HaXoJIuTh oOIlee pelleHHe U pa3peliath KOH(QIMKTHI HA OCHOBE COIVIACOBaHMS MO3ULUH U
yuéTa MHTEpPECcOB; CIyllaTh HapTHEpa; (OopMyIMpOBaTh, APryMEHTHUPOBAaTh M OTCTaUBaTh
CBOE MHEHUE;

8) ¢opmupoBanue u pasBUTHE Y4eOHOW W OOIIETIONH30BATEIHCKOW KOMIIETEHTHOCTH B
00J1acTH UCIMOJIb30BaHUST HMH(POPMALMOHHO- KOMMYHUKATUBHBIX TexHoiorui ( WKT-
KOMIIETHTOCTH);

9) nepBoHauaJbHblE MpeAcTaBIeHUs 00 HIEsIX M MeToJaX MareMaTHKM Kak o0
YHUBEPCAJIbHOM $I3bIKE HAyKH M TEXHUKH, O CpPEJICTBE MOJCIUPOBAHUS SIBICHUH MU
IIPOLIECCOB;

10) ymeHue BUAETh MaTEMATUYECKYIO 3a/1ady B KOHTEKCTE NMPOOJIEMHON CUTYallUH B JPYTHX
JUCLUILINHAX, B OKPYKaIOIIEeH KU3HU;

11) ymMeHMe HaXoAWTh B PAa3IMYHBIX HCTOYHMKAX HWHPOPMALHUIO, HEOOXOIUMYIO JUIS
pelIeHnss MaTeMaTUUeCKUX MpoOseM, U MPeJCTaBlIATh €€ B MOHATHON (opme; MpUHUMATh
pelIeHre B yCIOBUSAX HEMOJIHON U N30BITOYHOM, TOYHON M BEPOSITHOCTHOW MH(pOpMAaIuy;
12) yMeHne mOHUMAaTh U MCIIOJIB30BaTh MAaTEMAaTHUYECKUE CPEICTBA HAIJIATHOCTH (PUCYHKH,
YepTEekKH, CXEMBI U JIp.) Ul WIUTIOCTPALIUHU, UHTEPIIPUTALIH, apTyMEHTALIUN;

13) ymeHue BbABMraTb THUIOTE3bl MpPU pEHIEHWH Y4eOHBIX 3aJad M I[OHMMAaTh
HEO0OXOJUMOCTh UX ITPOBEPKH;

14) ymeHMe NPUMEHATh WHAYKTHBHBIE M JEAYKTUBHBIE CHOCOOBI paccyXJIeHHUH, BHIETbH
pa3IUYHbIE CTPATETUHN PELICHUS 3a4a4;

15) moHMMaHWe CYIIHOCTH QJITOPUTMUYECKUX TMpEeNNUCaHUd U yMEHHE [eicTBOBaTh B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJTOPUTMOM;

16) yMeHue caMOCTOSITENBHO CTaBUTh LENH, BBIOMpAaTh M CO3[aBaTh aJrOPUTMBI IS
pelleHus: MaTeMaTUYECKUX Mpooem;

17) ymeHue miaHupoBaTh U OCYIIECTBIATH A€ATEIbHOCTD, HAIIPABIECHHYIO HA PELLIEHUE 3a1a4
HCCJIEIOBATENILCKOT0 XapakTepa; padoTa HaJl MPOEKTaMU 0 PETUOHAILHON TeMaTHKE.

npeomemmole.

1) ymeHue paboraTh C TEOMETPHUCCKUM TEKCTOM (QHAIM3UPOBATh, W3BJICKATH
HEOOX0AUMYI0 HH(POPMAIINIO), TOYHO M TPAMOTHO BBIPaKaTh CBOW MBICIH B YCTHOH U
MMCbMEHHOW peYH, TNPUMEHSS MAaTeMaTHYeCKYI0 TEPMUHOIOTHIO ¥ CHMBOJHKY,
WCIIOJIb30BaTh  Pa3lIMYHBIE  S3BIKM  MATEMAaTHKH  (CIIOBECHBIH, CHMBOJUYCCKHIH,
rpaduueckuii); 0OOCHOBBIBaTh CYXJICHHUS, MPOBOAHUTH KIACCU(DUKAINIO, TOKA3bIBAThH
MaTeMaTHYECKHUE YTBEPKICHHUS,

2) BnaneHue 0a30BBIM IMOHATHUHHBIM ariapaToM 1O OCHOBHBIM paslieiaM COJCPKAHUS;
MpeACTaBICHUE 00 OCHOBHBIX M3yYaeMbIX MOHATHAX (YHCIIO, TeoMeTpuueckas (purypa)
KaK BaXXHEHIIUX MATEeMATHYECKUX MOJENSIX, IMO3BOJISIIONIMX OMHMCHIBATE W H3Yy4aTh
peaibHbIe MPOLIECCHI U SBICHUS;

3) oBiancHMS HABBIKAMU YCTHBIX, MUCBMEHHBIX, HHCTPYMEHTAILHBIX BHIYHACIICHUN;



4) oOBIaJeHHE TEOMETPUYECKUM SI3BIKOM, YMEHHE WCIIONb30BaTh €ro JUIs OIMCAHUS
IIPEIMETOB OKpPYXKAIOIIEr0 MHpa, Pa3BUTUE IPOCTPAHCTBEHHBIX IPEACTABICHUN |
1300pa3UTEIbHbIX YMEHUH, IPUOOPETEHNE HABBIKOB FEOMETPUYECKUX ITOCTPOEHUI];

5) ycBoeHHE CHCTEMATHYECKUX 3HaHHW O IUIOCKUX (UTypax U MX CBOMCTBaxX, a Takke Ha
HarjsiIHOM YPOBHE — O IMPOCTEHMIIMX MPOCTPAHCTBEHHBIX TENaX, YMEHUE HPUMEHSThH
CUCTEMATUYECKUE 3HAHUS O HUX JUISl PELIEHUsI TEOMETPUUECKUX U NPAKTUUYECKUX 33]1a4;

6) yMmeHHE HM3MepATh JUIMHBI OTPE3KOB, BEIWYUHBI YIJIOB, UCIIOIb30BATh (POPMYIIBI LIS
HAXOXXJCHUS IEPUMETPOB, TUIOIIAACH U 00bEMOB reOMETPHUECKUX (HUTYD;

7) yMeHHE NPHUMEHSATh M3YYCHHBIC IMOHSTHUS, PE3yJbTaThl, METOIBI JUIA PELICHHs 3a/1a4
IIPaKTUYECKOI0 XapakTepa M 3ajady U3 CMEKHBIX JUCLUIUIMH C MCIOJb30BaHUEM IIPU
HE00XOIMMOCTH CIIPAaBOYHBIX MaTEPHAJIOB, KaIbKYJISATOPA, KOMIIBIOTEPA;

8) yMeHue pemarh 331241 IPAKTHYECKOTO COJCPIKAHUS C KATYKCKOHM Crieln(pUKOu.

Conepskanue Kypca
Harasgnasi reomerpusi. Harnsgasie npeactaBieHus: 0 IPOCTPAHCTBEHHBIX UTypax: KyoO,
napajulelienune], npu3Ma, mnupamuna, map, cdepa, konyc, mwmmHAp. M300pakeHue
MPOCTPAHCTBEHHBIX  (uryp. [Ipumepsl  ceueHwil. MHoOrorpaHHUKH. [IpaBunbHEIE
MHOTOIpaHHUKH. [IpuMeps! pa3BEPTOK MHOIOTPAaHHUKOB, IUIUHAPA U KOHYCA.
[TonsiTre 06bEMa; euHULIBI 00bEMa. OOBEM IPSIMOYTOJILHOTO Napaienenumnena, Kyoa.

I'eomerpuueckue purypsl. [Ipsvbie u yrisl. Toudka, npsmasi, mI0CKOCTb. OTpE30K, JIyd.
VYron. Bunsl yrios. BepTukaiibHble 1 CMEXHBIE YTJIbl. bUccekTpuca yria.

[TapannensHble U nepecekarouecs npsmble. [lepnenaukynsipaeie npsimbie. Teopembl o
MapaJUIEIbHOCTH U NEPHNEHANKYISIPHOCTU NpsMBIX. llepneHaukyisip U HakJIOHHAsA K IPSMOM.
CepenMHHBIN EPIEHANKYIISP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBolicTBa OHCCEKTPUCHl yIia U CEPEAUHHOIO
NEPIEHAUKYIIAPA K OTPE3KY.

Tpeyronbauk. Boicota, menuana, Ouccektpuca. PaBHOOeapeHHbIE U PaBHOCTOPOHHUE
TPEYTOJIbHUKHU; CBOMCTBAa U NMpPHU3HAKK PaBHOOEIPEHHOro TpeyrojbHHUKaA. [Ipu3Haku paBeHCTBa
TpeyroiabHUKOB. HepaBeHcTBO TpeyrosbHuka. COOTHOIIEHHS MEXAy CTOPOHAaMU M YIJIaMU
TPEYTOJIbHUKA.

Cymma yrioB TpeyrojbHuKa. BHemHue yriel TpeyroinpHuka. Teopema ®aneca. Ilogobue
TpeyroipHuKoB. Ilpu3Haku monobust tpeyronpHukoB. Teopema ITudaropa. Cunyc, kocunyc,

TAHTEHC, KOTaHT€HC OCTPOTO YIJa NPSMOYTONEHOTO TPEeyroibHMKAa M yriaos oT 0 mo 180°;
MpUBEJEHNE K OCTpOMYy yriy. PemieHwe mnpsSMOyroidbHBIX TPEYyroibHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOpMyJbl, CBS3BIBAIOIINE CHUHYC, KOCHUHYC, TaHIEHC,
KOTaHT€HC OJHOI0 U TOTO ke yria. PemieHue TpeyrolbHUKOB: TeopeMa KOCMHYCOB U TeopemMa
CHUHYCOB. 3aMeuaTelbHble TOUKU TPEYTOJIbHUKA.
UYetesipéxyonbHuku. [lapamnenorpamMm, e€ro cBOMCTBa W MNpH3HAKH. [IpAMOYroJIbHUK,
KBaJIpaT, poMO, UX CBOMCTBA U NMPU3HAKU. Tpanenus,, CpeIHsIs TUHHS TPATICIIHH.
MHoroyroiasHuK. Beimykiibie MHOTOYTOTBHUKHU. [IpaBUIbHBIE MHOTOYTOJIEHHUKH.
OxkpyxHocTh U Kpyr. Ilyra, xopaa. Cekrop, cermeHT. LleHTpanbHbIN yroi, BIHUCAHHBIN
yroJji, BEJIMYMHA BIHCAHHOTO yIyia. B3amMHOE pacronokeHue MpsSMON M OKPYKHOCTH, IBYX
okpyxkHocTel. KacaTenbHas U cexyIasi K OKpY>KHOCTH, UX CBOMCTBA. BriMcaHHbIE U ONHMCAHHbBIE
MHOTOYTOJIBHUKH. OKpPY>XKHOCTh, BIUCAHHASA B TPEYTOJBHUK, U OKPYXHOCTh, OMMHMCAHHAS OKOJIO
TpeyroibHUKA. BriricaHHbIe ¥ OMUCAHHBIE OKPYKHOCTH MPABUIBHOIO MHOT'OYTOJIbHUKA.
I'eomerpuueckne mpeoOpazoBanms. Ilonstue o paBeHcTBe uryp. Ilonstue o
JIBIKEHUM: OCEBasi U LICHTPaJbHAs CUMMETPHUH, NapaJljiebHbIM niepeHoc, noBoport. [lonsarue o
nmoao0uu GUryp ¥ TOMOTETHH.
[TocTpoeHust ¢ MoMOMIbIO LUPKYIS M JUHEWKU. OCHOBHBIE 337aud Ha IMOCTPOCHHUE:
JIeJIEHUE OTpEe3Ka IMOIoJIaM; TOCTPOEHUE yIJIa, PABHOTO JAHHOMY; ITIOCTPOEHUE TPEYTOIbHUKA 110



TPEM CTOpPOHAM; IOCTPOCHHME MNEPNEHAMKYJsIpa K MPsIMON; MOCTpOeHHE OUCCEKTPHUCHI YIJIA;
JIeJICHUE OTPE3Ka Ha II PaBHBIX YaCTEH.

Pemenne 3agad Ha BBIYMCICHME, OKA3aTEIbCTBO U IOCTPOCHHE C HCIIOJIB30BAHUEM
CBOMCTB M3yUEHHBIX QUTYP.

HN3mepenue reomerpuueckux ¢uryp. LmmHa orpes3ka. PaccrosHue OT TOYKH 10
npsMoil. PaccTostHue Mexay napajuiebHbIMU IPSIMBIMH.
IIepumeTp MHOIOYTrOJIbHUKA.
JnHa OKpYHOCTH, YUCIO 77 ; JUIMHA TyTH OKPYKHOCTH.
I'pamycHas Mepa yriia, COOTBETCTBHE MEXKJIY BEIWYMHOM LEHTPAJIBHOIO yria M
JUTMHOW TyTH OKPY>KHOCTH.
[TonsTue muomany miockux ¢uryp. PaBHOCOCTaBICHHbIE U PABHOBEIUKUE (DUTYPHI.
[Tnowmane npsMoyronbHuKa. [1nomanu napannenorpamma, TpeyrojabHuka u Tpaneuud. [lnomane
MHoOroyrojpHuka. Ilnomane kpyra u miomans cexkropa. COOTHOIIEHHE MEXITY ILIOMAAsIMU
no100HbBIX (uryp.
Pemienne 3amad Ha BBIYMCIECHHE M JOKA3aTEIbCTBO C MCIOJIB30BAHUEM H3YYEHHBIX

dbopmy.

Koopaunatel. YpaBuenue npsmoil. Koopaunatel cepeaunbl oTpeska. dopmyia
pacCTOSTHUSA MEXKIY IBYMsI TOUKaMHU IJIOCKOCTH. Y paBHEHUE OKPY>KHOCTH.

BexkTopbl. /lnmuna (momynb BekTopa). PaBeHcTBo BekTopoB. KomnmmHeapHble
BekTOpbl. KoOp/iMHATHI BEKTOpa. Y MHOKEHHE BEKTOpA HA YHCIIO, CyMMa BEKTOPOB, PA3JIOKEHUE
BEKTOpA IO JIByM HEKOJIJIMHEAPHBIM BeKTOpaMm. CKalIipHOE NPOU3BEAECHUE BEKTOPOB.

TeopeTmco — MHOKECTBCHHbIC IIOHATHA. MHO)KGCTBO, 9JICMCHT MHOXKCCTBA.
3aI[aHI/I€ MHOXECTB MNEPCUUCIICHUCM 9JICMCHTOB, XapaKTCPUCTHICCKUM CBOMCTBOM.
ITogMHOXKECTBO. O6’LC,Z[I/IH6HI/IG U NIEPECCUCHUC MHOKCECTB.

JuiemeHnThl Joruku OmpeneneHne. AKcHOMBI U TeopeMbl. [loka3aTenbcTBO.
Jloka3zaTenbcTBO OT IPOTUBHOTO. Teopema, oOpaTHas naHHOH. [Ipumep u KOHTpIIpUMEp.

[ToHsTHE O paBHOCHUJIBHOCTH, CIEIOBAaHWUHU, YNOTPEOJEHHE JIOTUYECKUX CBS30K
ecnu..., mo , 8 MOM U MOAbKO MOM Cyyae, TOTHUECKUE CBA3KHU U, WIN.

I'eomeTpust B ncropudeckom pazputuu. Ot 3emnemepus k reometpun. [ludarop u
ero mkona. @anec. Apxumen. [loctpoenne npaBMWIIbHBIX MHOTOYTIOJIBHHMKOB. Tpucekuus yria.
KBanparypa kpyra. Y asoenue ky6a. Mcropus uncna 7. 3o10toe ceuenue. «Hauana» Eknuna.
JI. Biinep. H.U. JloGaueBckwuii. icTopus msaToro mocrysara.

N300perenne MeToja KOOPAMHAT, IO3BOJSIOLIETO MEPEBOJIUTH TI'€OMETPUYECKHE
00BeKThI Ha s3bIK anredpsul. P.Jlekapt u I1.depma. [Ipumepsl pa3nuyHbIX CUCTEM KOOPAUHAT Ha
IUIOCKOCTH. BKiax MaTeMaTUKOB Kally)kaH B pa3BUTHE MAaTEMATUUECKON HAYKH.



TemaTn4yeckoe IJIAHUPOBAHUE

Coneprxanue

Tematnueckoe
IJIAHUPOBAHUE

XapakTepucTuka OCHOBHBIX  BHJIOB
y4YeHHKa (Ha ypOBHE YUCOHBIX ICHCTBHU)

JACATCIIbHOCTH

Harasinnas reomerpusi. Harmsanusle npencTaBiieHUS
0 TMPOCTPAHCTBEHHBIX (QUTypax: KyO, Napauieienunesn,
npu3Ma, TnupaMmuiaa, map, cdepa, KOHYC, UHIHHJIP.
N3o0pakeHue  mpocTpaHCTBEHHBIX  duryp. [Ipumepsr
ceyeHuil. MHororpanHuku. [IpaBWiIbBHBIE MHOIOTPaHHUKH.
[Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHPA U KOHYCA.

Ilousatne o00béMa; emuuunbl o00BEMa. OOBEM
MPSIMOYTOJIBHOTO Napajuiesenunena, Kyoa.

I'naBa 14.
CBeJleHusl
cTepeoMeTpun. 8 YacoB
MHOroyrojasHUKU

Temna 51 IIOBEPXHOCTHU
BpallICHUS

Hauvajabnubie
u3

OOBSCHUTH, UTO TAKOE MHOTOTPAaHHUK, €0 TpaHu, peodpa,
BEPILIKHBI, JaroHau, KaKou MHOTOYTOJIEHUK
HA3bIBAETCS BBIIIYKJIBIM., YTO TaKO€ N — yrojbHas npusma,
e€ ocHOBaHHUs, OOKOBBIC T'PaHH U OOKOBBIC pEOpa, Kakas
IIpU3Ma Ha3bIBACTCS IPSAMOM M Kakas HAKJIOHHOW, 4YTO
Takoe BHICOTA TMPHU3MBbI, Kakas TMpuU3Ma Ha3bIBACTCA
napajuleJenune10M u KOKOH napajuiesenunes
HA3bIBACTCSI  MPSAMOYTOJbHBIM,  (OPMYyJIHpPOBATH U
000CHOBBIBATh YTBEPXKIEHUS O CBOWMCTBE aUaroHajien
napajuiefienumnena; OOBACHATh, UYTO Takoe O0O0BEM
MHOTOTpaHHHKA, 3HaTh (QOopMynbl 00bEéMa. OOBACHATH,
YTO TaKoe MNUPaMUJa, OCHOBaHHUE, BEpIUINHA, OOKOBBIC
rpanu, péOpa, TpaBWIbHAas MNUpaMuIa, amnodema
npaBUIbHON npamuibl. OOBACHATH, YTO TaKOE LMIUHJD,
0Cb, BBICOTA, OCHOBAaHME, paaUyC, pa3BEPTKa OOKOBOMU
noBepXHOCTU. OOBACHATH, YTO TAKOE KOHYC, OCh, BBICOTA,
OCHOBaHHUE, pPaguycC, pa3BEPTKAa OOKOBOUW IMOBEPXHOCTH.
OOBsCHATH, Kakass TOBEPXHOCTh Ha3bIBaeTCs CQepoid,
KaKoe TeJo Ha3blBaeTcs IIapoM, YTO TaKO€ pajuyc,
JuaMetp. 3HaTh popMyJibl 00BEMOB.

I'eomerpuueckue ¢purypsl. IIpsameie u yrasl. Touka,
npsiMasi, TIOCKOCTb. OTpe3ok, Jyd. Yroia. Buasl yrios.
BeprukansHble 1 cMexHBIE YIUIbl. buccekTpuca yria.

[TapajutenpHble UM IEpECEKAIOLIMECST  IPSMBIE.
[lepnenaukynspHsle npsiMbie. TeopeMbl O MapajuIeIbHOCTH

I'maBa 1. HayaabHble
reoMeTpu4YecKue CBeAeHMs.
8 yacos

IIpssmasg u otpe3ok. Jlyu u
yroiyi. CpaBHEHHE OTPE3KOB U

OOBACHATD, YTO TaKOE OTPE3OK, JIy4, YIroJ, Kakue Gurypsl
Ha3bIBAIOTCS PaBHBIMH, KaK CPaBHMBAIOTCS, KAKOW yroi
Ha3bIBACTCS TPSMBIM, TYIIBIM ,0CTPBIM, Pa3BEPHYTHIM, UTO
TaKO€ CepeIHa OTpe3Ka M OMCCEKTpHCca yria, KaKue YIJIbl
Ha3bIBAIOTCS CMEXKHBIMA W Kakhe BEpTUKaJIbHBIMH;

U NEpHEeHIUKYJISIPHOCTH MpsAMbIX. llepnenaukynsp u | yrios. ¢dopmynaupoBaTh U OOOCHOBBIBATH YTBEPXKIEHUS O
HakJioHHasg K mnpsmoi. CepeauHHbI mnepneHAUKyssp K | [lepnenaukynspHbie CBOICTBaX CMEXHBIX U BEPTHUKAIbHBIX YIJIOB; OOBSICHATD,
OTPE3KY. IpsIMBIE. KAaKM€ TpsIMblE  HA3bIBAKOTCSl  MEPHEHAMKYJISIPHBIMU;




I'eomeTpuyeckoe MECTO TOYEK. CaoiicTBa
OMCCEKTpUCHl yIJIa M CEpeAMHHOro NEepHeHIUKYJsipa K
OTpE3KY.

Tpeyronsuuk. Bbicota, Menuana, OuccekTpuca.
PaBHOOepeHHBIE ¥ pPaBHOCTOPOHHUE  TPEYTOJHHHKH;
CBOWCTBA M MPU3HAKU PABHOOEAPEHHOIO TPEYrojbHHKA.
IIpu3Haku  paBeHCTBa  TpeyrojapbHUKOB.  HepaBeHCTBO
TpeyrojapHuka. COOTHOIIEHUSI MEXAY CTOPOHAMHU U yIilaMHu
TPEYTOJIbHUKA.

Cymma yrioB  TpeyroipHuka. BHemHue — yriel
TpeyronbHuka. Teopema daneca. [logobue TpeyroibHUKOB.
ITpusnaku momobus TpeyrosnbHukoB. Teopema Iludaropa.
CuHyCc, KOCHHYC, TaHI€HC, KOTaHIE€HC OCTpPOro YyrIJa
TIPSAMOYTOJIBLHOTO TpeyrombHuka u yrioB or 0 mo 180°;
IIPUBEICHUE K OCTPOMY yrIily. PenieHue HpsMOyTOIbHBIX
TPEYTOJIbHUKOB. OcHoBHOE TPUTOHOMETPUYECKOE
TOXKJeCTBO. DOpMyJIbl, CBS3BIBAIOLIME CHHYC, KOCHHYC,
TaHIE€HC, KOTAaHIMEHC OJHOTO M TOro ke yria. Pemenue
TPEYTrOJIbHUKOB: T€OpeMa KOCHUHYCOB U TEOpPEMa CUHYCOB.
3ameuaTesbHbIE TOUKU TPEYToJIbHUKA.

UYersipéxyonsauku. [TapamienorpamM, ero cBolcTBa u
npusHaku. [IpsiMoyronbHUK, KBaapaT, poMO, UX CBOICTBA U
npu3Haku. Tpanenus, cpeaHss TMHUSA TPACLHH.

MHOroyroapHuk.  BbImykible  MHOIOYTOJIBHUKH.
[IpaBuIBEHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb U Kpyr. [lyra, xopaa. CeKTop, CETMeHT.
IleHTpanbHBIi  yron, BIUCAHHBIA  yroj, BeIWYMHA
BIIMCAHHOI'O Yyria. B3auMHOE pacnoioKeHue mpsIMOu H
OKpY>KHOCTH, IBYX OKpYykHOCTeil. KacarenbHas u cexymnas K
OKPY’KHOCTH, HX CBOWCTBA. BlucaHHble YW ONMCaHHBIC
MHOT'OYTOJbHUKH. OKPYKHOCTb, BHUCAHHAsI B TPEYTOJIbHUK,
U OKPYXHOCTb, ONKMCAHHAas  OKOJO  TPEyroJbHHUKA.
BrnucanHple W ONMCaHHBIE OKPYKHOCTH NPABHIBHOTO

I'maBa 2. TpeyroJbHuKu.
17 4yacos

IlepBbIil IpU3HAK PABEHCTBA
TPEYTroJIbHUKOB

Menuanbl, OUCCEKTPUCH U
BBICOTBI TPEYT'OJIbHUKOB
Bropoil u Tpernii npusHaKku
paBEeHCTBA TPEYTOJbHUKOB
3aau Ha OCTPOEHUE

dbopMynupoBaTh W OOOCHOBBIBATH yTBEPXKICHUE O
CBOWCTBE JIBYX MPSIMBIX, IMEPICHINKYISPHBIX K TPEThEH;
u300paxkaTh W pACIO3HABATh YKa3aHHBIC NPOCTEHINNE
burypel Ha deprexax. Pemiate 3amaud, CBsS3aHHBIC C
STUMH MPOCTEUIINMHE (PHUTypaMHU.

OObsicHATH, Kakas (UTrypa HA3bIBACTCS TPEYTOJbHUKOM,
YTO TaKOE€ BEPIIMHBI, CTOPOHBI, yIJbl U TEPUMETP
TPEyroJibHUKA.,  KAKOM  TPEyroJbHUK  Ha3bIBAETCS
paBHOOEAPEHHBIM M KaKOW paBHOCTOPOHHUM, Kakue
TPEYTrOJIbHUKM Ha3bIBAIOTCS paBHbIMU. M300paxarh u
pacro3HaBaTh Ha YePTEKEe TPEYTOJIbHUKU U UX DIIEMEHTHI;
dbopmynupoBaTh W JOKa3bIBaTh TEOPEMBbl O MPU3HAKAX
paBeHCTBa TPEyroJbHUKOB. OOBICHATH, UTO HA3bIBAETCS
MEePHEHANKYISIPOM, TPOBEIEHHBIM M3 JaHHOM TOYKHU K
JAHHOW TPSAMOU; (GOPMYITUPOBATH U JOKA3BIBATh TEOPEMY
0 MEPIEeHIUKYISIPE K MPSAMON; OOBICHITH, KAKUE OTPE3KU
HAa3bIBAIOTCA MEJIMAHOM, OMCCEKTPUCOM W BBICOTOM
TpEyroibHUKA; (OPMYITUPOBATH U JOKA3hIBATH TEOPEMBI O
CBOICTBaxX paBHOOEIPEHHOIO TPEYTOJNbHUKA;, peIlIaTh
3aJlaud,  CBA3aHHbIE C  TpH3HAKaMHd  PAaBEHCTBA
TPEYrOJbHUKOB U  CBOWCTBAMH  PaBHOOEIPEHHOTO
TPEYTOJIbHUKA; dhopmynupoBaTh oTnpeeeHre
OKPYXXHOCTH; OOBSICHATH, YTO TaKO€ LEHTpP, paguyc,
XOopJla ¥ JHUaMETpP OKPYXKHOCTH; peIIaTh MpOCTEeHIne
3alayd  Ha TIOCTpoeHue (IMOCTPOCHHE Yyria, PaBHOTO
JAHHOMY, TOCTPOEHHE OWCCEKTPHUCHl YIJa, MOCTPOCHHE
MEePNEHANKYISIPHBIX  MPSAMBIX, TOCTPOEHUE CEPEIUHBI
oTpe3ka) W Ooliee CIOXKHBIC 3a7ayud, HCIOJIB3YIOIINe
YKa3aHHbIE MPOCTEUINNE; COMOCTABISATh MOJIYYEHHbBIN
pe3yiabTaT C  YCIOBMEM  3a/lauyd;  aHaJu3UpOBaATh
BO3MOJKHBIE CITy4aH.




MHOT'OYT'OJIbHUKA.
'eomerpuueckue mnpeodpazoBanus. Ilonarue o

paBeHctBe (¢uryp. lloHsTHE O JBMXKCHHH: OCEBas W

LEHTpalbHasi  CUMMETPUH,  [APAUICIbHBIA  IEPEHOC,

noBopoT. [lonarue o mogobun GUryp 1 roMOTETUH.

[TocTpoeHust ¢ NOMOLIBIO IHUPKYJIS W JIMHEHKH.
OcHOBHBIE 3a7ayd Ha IIOCTPOCHME: JEJIEHHE OTpe3Ka
TMIOII0JIaM; MTOCTPOCHHUE YTIiIa, PABHOTO JAHHOMY; IIOCTPOCHUE
TpeyroJibHukKa 1o  TpéM  CTOpPOHAM;  IOCTPOCHHE
NEePHECHIUKYISApa K MPSIMOM; IOCTPOCHUE OUCCEKTPUCHI
yII1a; IelleHHe OTPEe3Ka Ha I PaBHBIX YacTeil.

Pemenne 3a1a4 Ha BBIYKMCICHUE, JOKA3aTEIbCTBO U
MOCTPOCHHE C MCIIOJIb30BAaHUEM CBOWCTB M3YUYCHHBIX (UTYP.

I'maBa 3. IlapaanenbHble
npsimbie. 11 yacos
[Ipu3Haku mnapamienbHOCTH
JBYX MPSIMBIX

CaoiicTBa HapajuIeIbHbIX
HPSIMBIX

I'maBa 4. CooTrHomeHHus
MEKIY  CTOPOHAMH "
yrjamMm TpeyrojJbHuka. 18
4acoB

CyMmMa yriioB TpeyroJbHUKa
COOTHOIIEHHUS MEXITY
CTOPOHaMHU " yriaamu
TpeyrojbHUKa
[IpssmoyronbHbIE
TPEYroJIbHUKU

[ToctpoeHne TpeyrosibHUKa
IO TPEM BIEMEHTAM

@opMyIMpOBATh ONPEACICHUE MNapAJUICIBHBIX IPSMBIX;
OOBSICHATh C IIOMOILBIO PUCYHKA, Kakue  YIJIbI,
00pa3oBaHHBIC NIPU MEPECCUCHUH JIBYX IMPSIMBIX TPEThEH,
Ha3bIBAIOTCS HAaKpecCT JEKAUTUMU, KaKHe
OJNHOCTOPOHHMMM M KakMe  COOTBETCTBEHHBIMU;
(bopMyaMpOBaTh U JIOKa3blBaTh TEOPEMBI, BBIPAXKAIOLINE
NPU3HAKH TapaJUIETIbHOCTH JIBYX, (hopMynupoBats
JIOKa3bIBaThb TEOPEMBbl O IPHU3HAKaX IapaJlIeIbHOCTH,
CBSI3aHHBIX C HAKpECT JIEKAUIUMHU, COOTBETCTBECHHBIMU U
OJHOCTOPOHHHMMH  yIjaMH, pemarb  3ajJadd  Ha
BBIYMCIICHHE, JOKA3aTeIbCTBO U IOCTPOCHUE, CBSI3AHHBIC
C IapajuIeIbHBIMU IPSIMbBIMHU.

®opmynupoBaTh U JOKa3blBaTh TEOPEMY O CyMME YIJIOB
TPEyroJlbHUKa M €€ CIEACTBUE O BHEIIHEM YT
TPEYTOJIbHUKA; HPOBOJIUTH KJ1accu(pUKaLUIo
TPEYTOJILHUKOB TIO yTiaMm; (OpMYJIHPOBATh U JOKA3bIBAThH
TEOpEMY O COOTHOLICHMAX MEXIY CTOPOHAMH U YIJIaMH
TPEYroJbHUK (IpssMOE€ U OOpaTHOE YTBEPXKIEHUs) U
CJIEJICTBUS U3 HEE, TEOPEMY O HEPABEHCTBE TPEYTOJIbHUKA;
dbopMynupoBaTh M JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX

OPSIMOYTOJBHBIX ~ TPEYroJbHUKOB  (IPSAMOYTOJIBHBIN
TPEYTOJIBHUK C yriaom 30 rpaxycoB, NMPU3HAKH
paBeHCTBa MIPSIMOYTOJIbHBIX TPEYTOJILHUKOB);

(bopMyIIMpOBaTh ONPEJEIIEHNUs PACCTOSHUSA OT TOYKU A0
MIPSAMOM, PACCTOSIHUS MEXAY NapaJlIeIbHBIMH MPSMBIMHU.
Pemate 3amayn Ha BBIYUCIICHHME, [OKAa3aTe€lIbCTBO U
IIOCTPOEHHE, CBSI3aHHBIE C COOTHOLIECHUSMH MEXIY
CTOPOHAMU M YyINIAMH TPEYIOJIBHUKA M PACCTOSIHUEM
MeXy napauieabHbIMU npsiMbiMH. [Ipu HEoOxomumocTu
MPOBOJUTHL 10  XOAYy pELICHUS  JOIOJIHUTEIIbHbIE
IIOCTPOEHHUs, COIOCTaBIATh IOJYYEHHBIM pe3yibTaT ¢
YCIIOBUEM 3alaud, B 3a7a4ax Ha IIOCTPOCHHE




I'nasa S.
YerbipéxyroabHuku. 14
4acoB

MHOroyroJisHUK!
[TapamnenorpamMmm u
Tparemus

[IpsIMOYTONBHUK, pomo,
KBaJIpaT

Teopema [Tudaropa. 2 uac

I'naBa 7. ITonoOHbIC
TpeyrojabHuku. 19 yacos

Onpenenenue M0TI00HBIX
TPEYTOJIbHUKOB
[Tpusnaku no00ust
TPEeYroJbHUKOB
[Ipumenenne momobust K

JI0Ka3aTeNbCTBY TEOpEeM |
pEIICHHUO 3a/1a4
CoOTHOIIEHHUS

CTOPOHAMU u
MPSIMOYTOJIBHOTO

MEXIY
yIJIaMH

HCCJIICA0BAaTh BO3MOKHELIC CITy4dau.

OOBSCHUTH, YTO TAaKOE MHOTOYTOJBHHK , €r0 BEpIIHUHBI,
CMEXHbBIE  CTOPOHBI, JOUAroHalIu, HU300paxarb U
pacrno3HaBaThb MHOTOYTOJIbHUKH Ha YEPTEXKE; MOKa3bIBATh
AJIIEMEHThl MHOTOYIOJIbHUKA, €ro BHYTPEHHIOI U
BHEIIHIOK  0o0mactv;  (GOpMUPOBATH  OMpPEICICHUE
BBIITYKJIOTO MHOTOYTOJIbHUKA; n300paxarb u
pacrno3HaBaTh BBIITYKJIbIE u HEBBIITYKJIbIE
MHOTOYTOJIbHUKU; OOBSACHATh, KAKHE CTOPOHBI (BEPILUHBI)
YEeThIPEXYTOJbHUKA  SIBISIOTCS  MPOTHBOIIOJIOKHBIMU;
dbopMynupoBaTh OTIpe/IeTICHUS napajuiesniorpamma,
Tpameuuu,  NpsAMOYrojbHUKA,  poMOa,  KBaapara;
n300paxaTb M PACIO3HABATb OSTU YETHIPEXYTOJIbHUKU;
dbopmynupoBaTh W JOKa3bIBaTh YTBEPXKACHHS 00 UX
CBOICTBaxX M MPHU3HAKAX; PEIIaTh 33Ja4d HAa BBIUMCICHHE,
JI0OKa3aTelbCTBO U IOCTPOEHHUE, CBSI3aHHBIE C 3TUMHU
YeThIPEXYTONbHUKAMH.

dopmynupoBaTh U JoKa3biBaTh Teopemy [ludaropa u
o0paTHyo ei;

OOBSACHATH TOHSATHE MPOMOPIIMOHATHEHOCTH OTPE3KOB;
dbopMyIUpOBaTh ONpPEACIICHUs] TOJOOHBIX TPEYTOJIbHUKOB
u  kodpdunumenta momobus;  GopMmyiupoBaTb U
JIOKa3bIBaTh TEOpPEeMbl: 00 OTHOIIEHWW  IUIOIIAeH
MOAOOHBIX TPEYTOJIBHUKOB, O TMPHU3HAKAX TOJ00US
TPEYrOJIbHUKOB, O CpEIHEW JIMHUU TpPEYroJibHUKA, O
MepECCUCHUH MeuaH TPEYTOHHUKA, 0
MPOMOPIUMOHAIBHBIX ~ OTpe3Kax B  MNPSIMOYTOJbHOM
TPEYTONIBHUKE; OOBSICHATH, YTO TAaKOE€ METOJ MOJ00HS B
3a7layaXx Ha IIOCTPOGHHE U TNPUBOJIUTH HPUMEPHI
MPUMEHEHUSI 3TOTO0 METOJa; OOBSICHATh, KaK MOXXHO
WCIOJIb30BAaTh CBOWCTBA TNOJOOHBIX TPEYTOJHHUKOB B




TPEYrOJIbHUKA

I'naBa 8. OxkpyxHocth. 17
4acoB

KacarenbHast K OKpy>KHOCTH
LlenTpanpHble U BIOUCAHHbBIE
YIJIBI

Yetsipe 3aMeyaTeNbHbIe
TOYKHU TPEYTOJIbHUKA
Bnucannas wu omnucaHHas
OKPYXHOCTHA

WU3MEPUTENIbHBIX padoTaX Ha MECTHOCTH; OOBSCHATH, KaK
BBECTH IIOHATHE MOMOOMS I IMPOU3BOJILHBIX (DHUTYD;
dbopMyIMpoBaTh  OMpEACNeHUsT ¥  WUIIOCTPUPOBATH
MOHATHS CHHYCa, KOCHHYCa M TaHICHCa OCTPOro yria
MPSIMOYTOJIBHOTO  TPEYTOJIbHUKA;, BBIBOJIUTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXJIECTBO M 3HAYCHHUS CHHYCa,
KocuHyca M TaHreHnca mis yrioB 30, 45, 60 rpanycos;
pelaTth 3a/1a4M, CBI3aHHBIC C IMOA00MEM TPEYTrOJbHUKOB,
JUISL  BBIYMCJICHHUSI  3HAYCHWA  TPUTOHOMETPUUYECCKHUX
(GYHKIHH KCII0JIb30BaTh KOMIIBIOTEPHBIC IIPOTPAMMBI.

HccnenoBath B3aMMHOE  pacIlOIOKEHUE MOPSIMOM U
OKPY>KHOCTH; (POPMYJIUPOBATH OIPECICHUE KacaTelIbHON
K OKPY>KHOCTH; (DOPMYITHPOBATH U JOKA3BIBATH TEOPEMBI O
CBOMCTBE KacaTeJIbHOW, O MpU3HAKE KacaTelbHOW, 00
OTpE3KaxX KacaTelIbHbIX, IPOBEAEHHBIX W3 OJIHOM TOYKH;
dopMynupoBaTh  MOHSTHA  LEHTPAJIbHOIO yIia U
TpagyCHOMl Mepbl AYTH OKPYXKHOCTU; (OPMYIUPOBATH U
JIOKa3blBaTh ~ TEOPEMBbl O  BIHMCAHHOM  yIie, O
IIPOU3BEICHUN  OTPE3KOB  IIEPECEKAIOIUXCA  XOPL;
dbopMynupoBaTh M JO0Ka3bIBaTh TEOPEMBI, CBS3AHHBIE C
3aMeyaTelbHBIMH TOYKaMU TPEYTOJIbHUKA; O OUCCEKTpUCce
yria ¥, Kak CJeICTBHUE, O IEepeceuYeHUU OUCCEKTpHUC
TPEYroJIbHUKA; O CEPEIWHHOM NEPHEHAMKYIApe K
OTpe3Ky W, KakK CJE/ICTBHE, O MEPECeUCHUH CEpPEeINHHBIX
NEPNEeHIUKYISIPOB K  CTOpPOHaM  TPEYrojibHHKa; O
MEepeceyeHn BBICOT TPEYroJibHUKA, (OPMYyIHUPOBATH
oIpeaeeHus OKpPY’KHOCTEH, BIIMCAHHOU B
MHOT'OYTOJbHUK W ONUCAaHHOM OKOJO MHOTOYTOJIbHHMKA;
(bopMyIHUpOBaTh U JOKA3bIBATh TEOPEMBI 00 OKPY>KHOCTH,
BIIMCAHHOW B TPEYTOJBHUK; 00 OKPY>KHOCTH, OMUCAHHOU
OKOJIO TPEYrojbHHKA; O CBOWCTBE CTOPOH ONHCAHHOIO
YETHIPEXYTOJIbHUKA; O CBOMCTBE YIJOB BIMCAHHOIO




I'naBa XI. CooTHoIeHHE
MeK/1y CTOPOHAMU U
yIJIaMH TPeyroJibHUKA. 8
4acoB

CuHyc, KOCHHYC, TaHI€HC
yria. COOTHOIICHHE MEXIY
CTOpPOHAMHU U yriaamu
TpeyrojabHuka. CkanspHoe
IIPOU3BEICHNE BEKTOPOB

IlpaBuiabHbIE
MHOTI'0YT0JIbHUKH. 3 yaca

I'nasa X111, ABukenus. 8
4acoB

TTonsaTHE OBYMKEHUS.
[TapamrensHbIi IEPEHOC U
MIOBOPOT

YEeTBIPEXYTOJIBHUKA; pellaTh 3aJayd Ha BBIYHUCIICHUE,
JIOKa3aTeNbCTBO M IIOCTPOCHME,  CBS3aHHBIE  C
OKpPY’KHOCTBIO, BIIMCAHHBIMU u ONMCAHHBIMU
TPEYrOJbHUKAMU U YETBIPEXYTOJIbHUKAMU; HCCIEA0BAThH
CBOICTBA KOH(UTYpAIUii, CBI3aHHBIX C OKPY:KHOCTBIO, C
IIOMOUIBbIO0 KOMIIBIOTEPHON MPOTrPaMMBl.

dopmynupoBaTh W WUIIOCTPUPOBATH  ONpeAeSCHUs

CHHyCa, KOCHHyca M TaHreHca yriaoB or 0 mo 180°;
BBIBOJUTH OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIIECTBO U
dbopMyinbl TipuBeAeHUS; (HOPMYIUPOBATh U JTOKA3bIBATh
TEOpPEMbl CHHYCOB M KOCHHYCOB, NPHUMEHSTH WX IpHU
pEIIeHUN TPEYroJIbHUKOB; OOBACHATH, KaK UCIIOJIb3YIOTCS

TPUTOHOMETpPHUYECKHE  (OPMYJIBI B H3MEPUTEIBHBIX
paboTax Ha MECTHOCTH.

®opMynHMpoBaTh OIIpEACIICHUE HPaBUIBHOIO
MHOIOyToJIbHUKa,  (opMynupoBaTh U JIOKa3bIBaTh
TeopeMbl 00  OKPYXXHOCTSIX,  ONHCAaHHOM  OKOJO
IIPAaBWJIBHOTO MHOTIOYTOJIbHMKAa M BIIMCAaHHOM B HETO.
Pemate 3a1a4u Ha  IIOCTpOE€HHE  IIPaBWIbHBIX
MHOTI'OYT'OJIbHUKOB.

OOBACHATH, YTO TaKOE OTOOpaKEHHE IUIOCKOCTH Ha cels
M B KakOM Cllyyae OHO Ha3bIBaeTCs JABH)KEHHEM
TUIOCKOCTH; OOBSICHATH, YTO TaKOE OCEBasi CUMMETPHS,
LEHTpaJlbHasl CHUMMETpHUsS, NapayIeNIbHBId MepeHoc u
MOBOpPOT;  OOOCHOBBIBaTb, YTO O3TU  OTOOpa)KEHUs
IUIOCKOCTH Ha ce0s SBISAIOTCS JIBUKECHUSMHU; OOBSACHSATH,
KaKoBa CBSI3b MEXIY JABIKEHHSIMH W HAJIOXCHUSIMH,
WITIOCTPUPOBATh OCHOBHBIE BUBI JBIKEHHH, B TOM
YHCIIE C IOMOIIBIO0 KOMITBIOTEPHBIX IPOTPAMM.




HN3mepenue reomerpuyeckux ¢uryp. [lnuna
orpe3ka. PaccrosHue oT TOouku 10 mnpsMoil. Paccrosuue
MEXIy HapajUIeIbHBIMU IIPSIMBIMU.

IlepumeTp MHOTOyIrOJIbHHKA.

JlnuHa OKpY»XKHOCTH, 4YMCJIO 7 ; JUIMHA JyI'd
OKPY’KHOCTH.

I'pagycHas Mepa yria, COOTBETCTBUE MEKIY
BEJIMYUHOM  LEHTPAJIBHOIO yIla MW JUIMHOW  JIyI'"
OKPY>KHOCTH.

[TonsaTne IIJIOIIAU IJIOCKUX ¢buryp.
PaBHOcocTaBieHHbIe M paBHOBenukue ¢urypsl. Ilnomans
IIPSAMOYTOJIbHUKA. [Tnomann apajuIeIorpaMma,

TpeyrojipHUKa M Tpanenuu. I[Lmomaas MHOTOyrojJbHUKA.
[Tnomanp kpyra u wiomaas cekropa. COOTHOIICHHE MEXTY
TUIOUIAIIMU TTOA0OHBIX (hUryp.

Pemenne 3ajaq Ha BEIUMCIICHUE n
JI0Ka3aTeNIbCTBO C UCIIOJIb30BAHUEM M3YUYEHHBIX (DOpPMYII.

N3mepenue OTPE3KOB.
N3mepenue yrios. 2 yaca
ITepumerp
MHOroyroJjpHuka.l gac
CooTBeTcTBUE MEXIY
BEJIMYMHON  LIEHTPAJIBHOIO
yrila W4 JUIMHOW  Jyru

OKpyx)HOCTH. 1 yac
Inomanp. 12 yacon
[Inomaap MHOTOYTOJIBHUKA
[Lnomanae mapaninenorpamMma,
TPEeyrojbHUKa U TPaneIuu
Teopema [Tudaropa

I'naBa XII. Jauna
OKPY>KHOCTH H IJIOIIAb
Kpyra. 8 yacos

OOBSACHATH, KaK U3MEPSIFOTCS YTIIbI, YTO TAKOE TPaayc U
rpajlycHasl Mepa yria.

Jatb TIOHATHE repuMeTpa
TPEYroJIbHUKA, PEIICHHE 3a]au.
@opMyJIMPOBATh  MOHATUA  LEHTPAIBHOTO  yria H
IpaJlyCHOM Mepbl JAYTrd OKPYKHOCTH, IIPUMEHEHUE
TEOPEMBI O BIIMCAHHOM YTJIE OKPYKHOCTH.

MHOI'OyTOJIbHHUKA,

OOBACHATH, KaK MPOM3BOIUTHCS W3MEpEHHE IUIouaneit
MHOTOYTOJILHUKOB; (hOpMYyJIHPOBATh OCHOBHBIE CBOWCTBA
IUIOIAACH W BBIBOAWTH € HMX MOMOIIBIO (HOPMYIIBI
Iomanei MPsIMOYTOJIbHUKA, napajuienaorpamma,
TPEYTOJIbHUKA, Tparnenuu; (opMyIHpOBaTh U JOKA3hIBATH
TeopeMy 00 OTHOUICHHH IIJIOWAACH TpPEyroJbHHUKOB,
MMEIOLINX 110 PaBHOMY YTJ1y; BBIBOAUTH popMyiy I'epoHa
U1 TUIOLIAU TPEYroJibHUKA; pelaTh 3aJadyd  Ha
BBIYUCIICHHUE H JI0KA3aTeIbCTBO, CBS3aHHBIE C (hOPMYyITaMu
momasei u Teopemoit [udaropa.

BbIBOIUTE M MCHONB30BaTh (POPMYIIBI Ui BBIYMCICHUS
IUIOUIA/IM IPABUJILHOTO MHOTOYTOJIbHUKA, €r0 CTOPOHBI U
panuyca BIUCAaHHOM OKpYXHOCTH. OOBSCHATH HOHSATHS

[IpaBunpHbIE JUIMHBl OKPY’KHOCTM M IUIOIIAAU Kpyra; BBIBOJIUTH
MHOI'OYT'OJIbHUKH. JnuHa | GpopMyIibl 17151 BBIYUCIEHUS ATUHBI OKPYKHOCTU U JITHHBI
OKPY’KHOCTM W  IUIOWIAJb | IyTH, IUIOMAAM Kpyra M IUIOLIaJAX KPYrOoBOTO CEKTOpa;
Kpyra PUMEHSITh 3TH (OPMYJIbI IPH PEHICHUHU 33]1a4.

Koopaunarsl. YpaBHenue npsamoi. KoopaunaTsl cepeuHbl
orpe3ka. DopMmysna pacCTOAHMS MEXAY IByMs TOYKAMHU
IJIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

I'naBa X. Metop
koopauHar. 10 yacos

Koopaunats! BekTopa
[Ipocreiimme 3aga4yu B
KOOpJAUHaTax

YpaBHEHHUsI OKPYKHOCTH H

OOBACHATH U WUTIOCTPUPOBATH MOHATHE MPSIMOYTOJIBHON
CUCTEMBl KOOpAMHAT, KOOPAMHAT TOYKH, KOOPAMHAT
TOYKH M KOOPAMHAT BEKTOPA; BHIBOJIUTH U HCIIOJIB30BAThH
OpU peleHur 3agad (GopMylibl KOOpIMHAT CepeluHBI
OTpe3Ka, JJIMHBl BEKTOpa, PACCTOSHHUS MEXKIY JBYMs
TOYKaMH. Y PaBHEHMsSI OKPY’KHOCTH U IIPSIMOM.




psAIMOM

BekTopsl. [inna (Moayis BekTopa). PaBeHCTBO BEKTOPOB.
Konnuneapusie BEKTODBI. Koopaunatst BEKTODA.
YMHOXKEHHE BEKTOpa Ha YHCIO0, CyMMa BEKTOPOB,
pa3ioKeHUe BEKTOpa MO ABYM HEKOJUIMHEAPHBIM BEKTOpaM.
CkansipHo€ MpOU3BE/IEHUE BEKTOPOB.

I'maBa IX. Bekropsbl. 11
4acoB

[TonsiTue BekTOpa
CrnoxeHue 1 BbIUNTaHUE
BEKTOPOB

YMHOXEHHEe BEKTOpa Ha
yucno. [Ipumenenne
BEKTOPOB K PEIIECHUIO 3a/1a4
CkansipHO€E ITpOU3BEIEHUE
BEKTOPOB

@opMyJIMPOBATh  ONPEIECICHUS W  WUIIOCTPUPOBATH
MOHSATHUSL BEKTOPA, €ro JUIMHBI, KOJUIMHEAPHBIX W PaBHBIX
BEKTOPOB; MOTUBHUPOBATH BBEJAECHUE MOHATUN U JICHCTBUM,
CBSI3aHHBIX c BEKTOpaMH, COOTBETCTBYIOLIUMU
MpUMepaMH, OTHOCSIIMMHUCS K (PU3NYECKHUM BEKTOPHBIM
BEJIMYMHAM; MPUMEHSTh BEKTOPHI U JICUCTBUS HaJ HUMU
IPU PELIEHUH T€OMETPUUYECKUX 3anad. PopmMynupoBaTh
ONpeleNeHuss yria MeXIy BEKTOpaMHU M CKaJISIPHOIO
MIPOU3BEICHUS BEKTOPOB; BBIBOJUTh bopmyy
CKaJIIPHOTO TPOM3BEACHUS Yepe3 KOOPAMHATHI BEKTOpA,
dbopMypoBaTh ¥ OOOCHOBBIBATH YTBEPXKICHUS O
CBOMCTBax CKaJspHOIO IPOM3BEACHHUS, HCIIOIb30BaTh
CKaJISIPHOE POM3BEAECHUE BEKTOPOB IIPU PEUICHUH 33]1a4.

JueMeHThl Joruku OrnpeneneHue. AKCMOMBI U TEOPEMBI.
Joxka3zarenbcTBo. Jl0Ka3aTenbCTBO OT NPOTUBHOTO. Teopema,
oOpatHas nanHo#. [IpuMep u KOHTpIpHUMED.

006 akcroMax MJIaHUMETPUH.
2 yaca

VYcnoBue u 3aKi04eHNe
TEOpPEMBI, TEOpEMA,
oOpatHast 1aHHOH. 14ac
AKcHoOMa napajuieIbHbIX
IpsMBIX. 2 yaca

Mertoy moka3aTeabCcTBa OT
IPOTUBHOTO. 1 yac

OOBACHATH, YTO TaKOE€ aKCHUOMBI I'€OMETPUM, M KaKue
aKCUOMBI YK€ MCIIOJIb30BAJIUCh paHee; OOBSACHATh, YTO
TaKO€ YCJIOBME M 3aKJIIOUEHHE TEOpEeMbl, Kakas Teopema
Ha3bIBAETCSI 0OPaTHOI 1O OTHOIIECHHUIO K IaHHOM TeopeMe;
OOBSICHATB, B YEM 3aKJIIOUAETCS METOJ JOKa3aTelbCTBA OT
MMPOTHUBHOT'O, MPUBOJAUTE IMMPHUMEPHI UCITIOJIB30BaAHUSA 3TOI0
METO/1a;

I'eomeTpust B ncropudeckom pazsutuu. OT 3emiieMepust
k reomerpun. [ludarop m ero mkona. danec. Apxumen.
[TocTpoeHne NpaBUIBHBIX MHOT'OYTOJBHHUKOB. Tpucekuus
yrina. KBagparypa kpyra. YiaBoenue kyda. Mcropust yucna
7. 3omotoe ceuenue. «Hauama» EBkmmpma. JI. Ounep. H.M.
JloGaueBckuii. Uctopuss msroro mocrynata. M3o0pereHue
MeToJa KOOpJMHAT, IIO3BOJISIIOILETO NIEPEBOJUTH
reoMeTpuyeckue oOBeKThl Ha sA3BIK anreopsl. P.JlexapT u
II.depma. IlpumMepsl pa3invuHBIX CUCTEM KOOPJAMHAT Ha

Or 3emiemMepus K
reomerpud. 1 yac

Qaec. [TocTpoenue
IIPaBUJIbHBIX
MHOI'OYT'OJIbHUKOB. 1 yac
Tpucekuus yria.
KBagparypa Kpyra.

VY nBoenue ky6a. 1 yac
Hcropus uncna 7. 1 yac

IToaroroBka npe3eHTanui




IIJIOCKOCTH. H.U. Jlo6aueBckuii. UcTopus
nsAToro nocryiara. 1 gac
N3obperenne MeTo/1a
KOOPJMHAT, I03BOJISAIOLIETO
NEPEBOIUTH TEOMETPUIECKHE
O00OBEKThI Ha SI3BIK aJIreOpsbl.
P Jlexapt u I1.depma. 1 yac

Pe3seps 21 yac




MartepHajJbHO — TEXHHYECKOE o0ecreueHHe
HopMaTuBHbBIE T0KYMEHTBI
1. ®enepanpHblil rOCYapCTBEHHBIN CTAHAAPT OOILETO CpeHEro 00pa3oBaHus.
2. IlpumepHBIe MPOTrpaMMBI IO y4eOHBIM IpeaMeTaM. MaTtemaruka. 5 — 9 kiacchol

Y4eOHO — MeTOAUYECKU I KOMILTIEKT

1. Teomerpus: 7- 9 wi./ JI.C. Artanacsn, B.®. byry3os, C.b. Kagomiie u ap. — M.:
[Tpocsemenwue, 2018

2. 'eometpus: pabouas Terpanb: 7 kiacc/ JI.C. Aranacss, B.®. byry3os, ®.A. ['na3kos,
N.N. IOnuna. - M.: Ilpocsemenue, 2018.

3. 'eomerpus: pabouas terpanb: 8 kiacc/ JI.C. AranacsH, B.®. byry3os, ®.A. I'na3kos,
N.N. IOnuna. - M.: Ilpocsemenue, 2018.

4. I'eometpus: pabouas tetpans: 9 kiace/ JI.C. AtanacsH, B.®. byry3os, @.A. ['na3kos,
N.N. IOnuna. - M. :Ilpocsemenue, 2018.

HNudopmannonHbie cpeacTBa

WNHTepHET — pecypchl Ha PyCCKOM SI3BIKE
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/

Ilnanupyemble pe3yabTaThl H3YyUYeHHsI Kypca reomeTpuu B 7 - 9 kiaccax
Harasignasi reomerpust
BbInyCKHUK Hay4YuTCS:
1) pacrno3HaBaTh Ha YEpTEKAX, PUCYHKAX, MOJEISAX U B OKPY’KAIOLIEM MHPE IUIOCKHE U
IIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (PUTYPBI;
1) pacmo3HaBaTh pa3BEPTKH Kyba, NPSAMOYTOJIBHOTO TapajuleNICHuIeaa, PABUIBHON
MUPAMHUJIBI, HWIMHIPA U KOHYCA;
2) ompeAessTh MO JIMHEHHBIM pa3MepaM pa3BEPTKU (UTYpbI, JTHHEHHBIC pa3Mepbl caMoi
¢burypsl 1 Ha000POT;
3) BBIMHCIATH 00BEM MPSIMOYTOJIBHOTO Mapajlieenune/a.
Buinyckuux nonyuum 603MO*CHOCHb:
4) gviuuciamb 00bEMbI NPOCMPAHCINEEHHBIX 2€0MEMPUHECKUX (PUSYP, COCMABIEHHbIX U3
APAMOY20IbHIX NAPALIENenUneoos;
5) yerybums u pazeume npedcmasienuss 0 NPOCMPAHCMBEHHBIX 2eOMEMPUYECKUX Pueypax;
6) npumensmv nouwsimue pazeépmxu st GbINOIHEHUS. NPAKMUYECKUX PACYEMO8.

I'eomeTpuueckue purypsi
BhIyCKHUK Hay4UTCS:

1) 1OB30BATHCS S3BIKOM T'€OMETPHH I ONMUCAHKS MPEIMETOB OKPYIKAIOIIEr0 MUpPa U MX
B3aWMHOTO PACIIOJIOKCHHS,

2) pacro3HaBaTh M M300pa)kaTh Ha YEPTE)KAX M PUCYHKAX IeOMETPHUECKHE (DUTYPHI U HX
KOH(UTYpaluu;

3) HaxoAWTh 3HAYCHHS JUIMH JMHEWHBIX 3JIEMEHTOB (DUIYp M MX OTHOIICHHUS; TPaIyCHYIO
Mepy yrios ot 0 1o 180°, mpumenss ompejenenus, CBOHCTBA U IIPU3HAKH QHTYp U MX
DIIEMEHTOB, OTHOIIeHHs (¢Guryp (paBeHCTBO, TMOJA00ME, CHMMETPHUU, TOBOPOT,
napajuieIbHbIN MEPEeHoc);

4) omepupoBaTh C HAYAILHBIMH MOHATUSIMHU TPUTOHOMETPUH U BBIOJHATH dJICMEHTAPHbIC
orepanuy HaJl QyHKITUSIMHA YTIIOB;

5) pemrath 3amayM Ha JOKa3aTEIbCTBO, OMMpasCh HA HW3y4YCHHBIC CBOWCTBA (GUTYp H
OTHOIICHHUI MEXTy HUMH U IPAUMECHSISI H3Y4SHHBIE METOIBI JOKA3aTeIIbCTBA;

6) pemaTh HECIOXHbIE 3aa4yd Ha MOCTPOCHHE, MPUMEHSS OCHOBHBIC aJTOPUTMBI
MOCTPOCHHUS C TIOMOIIIBIO IIUPKYJIS U TMHCHKH.

Boinycknux noayuum 603mMoiCHOCHb.

7) oerademvb memooamu peuteHus: 3a0a4 Ha GbIYUCACHUSL U OOKA3AMENbCMBA. MEMOOOM OM
NPOMUBHO20, MEMOOOM nepedopa BaApPUAHMO8 U MEMOOOM 2eOMEMPULECKUX Mecm
Mouex,

8) npuobpecmu onvim npumeHeHus aneedpPaAUYecKo2o U MpUSOHOMEMPUYECKo20 annapama
U uoetl OBUNCEHUSI NPU PEULeHUU 2eOMeMPUIeCKUX 3a0ay;

9) osrademsv MmpaouyUOHHOU CXeMOUl pewenus 3a0a4 Ha NOCMPOEHUe C NOMOWbIO YUPKYIA
U TUHEUKU: AHAU3, NOCMPOEHUe, OOKA3AMENbCMBO U UCCIe008aHUe;

10) Hayuumocs pewamsv 3a0a4u Ha NOCMPOEHUe MEMOOOM 2eOMEMPULECKO20 MeCd MoYeK
U MemoooM nOOOOU;

11) npuobpecmu onvim ucciedo8anusi C8OUCME NIAHUMEMPUHECKUX QUeYp C NOMOWbIO
KOMNbIOMEPHBIX NPOSPAMM.

I/I3MepeHne reOMETPUHYECCKUX BEJITUYNH
BrImyCKHUK HAay4UTCS:
1) wucnosbp30BaTh CBOMCTBA M3MEPEHMS [UIMH, MJIOMIAACH W YIJIOB MPHU PEIICHUH 3a1ad Ha
HAaxXO0K/ICHUE JUIMHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH, JUIMHBL YT OKPY>KHOCTH, I'pajyCHOU
MEpHI yIIa;
2) BBIYMCIATH JUTMHBI JIMHEWHBIX JIEMEHTOB (DPUTYp U MX YTIIbI, HCHIOIB3YS POPMYJIBI JUTUHBI
OKPY>KHOCTH, (hOPMYJIBI IUTOIIaIeH huryp;



3) BBIUMCIATH  IUIOMIAMM  TPEYTrOJbHHUKOB, MPSIMOYTOJbHHKOB, IapajliesiorpaMMOB,
Tparnenuii, KPyroB U CEKTOPOB;

4) BBIMHCIATH JUTMHY OKPYXHOCTH, JUTUHY IyT'H OKPYXHOCTH;

5) pemarh 3a7a4d Ha J0Ka3aTelIbCTBO C MCIOJIb30BaHHEM (OPMYJI JUIMHBI OKPYKHOCTH H
JUTMHBI IYTH OKPY>KHOCTH, (hopMy Tutomaaed Gpuryp;

6) pemath MPaKTHYSCKHE 3a[aud, CBSI3aHHBIC ¢ HAXOXKICHHEM TI'€OMETPHUCCKUX BEITHYUH
(McroB3ysl MPH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUYECKUE CPEIICTBA)

BuinyckHux noayuum 603mMONCHOCMb.

7) eviuucasmo niaowaou @Queyp, COCMAGICHHbIX U3 08YX UiU bojiee NPsAMOY20ibHUKOS,
napanienoepammos, mpeyeoibHuUKos, Kpyea u cekmopa,

8) eswvluucaIMb NIOWAOU MHO20Y20NbHUKOS, UCHONb3YSL OMHOUWEHU PABHOBEIUKOCU U
PABHOCOCMABNIEHHOCMU

9) npuobpecmu onvim npumenenus aneedpautecKo2o U MpUeOHOMEMpPUIEcKko20 annapama
U udetl O8UICEHUS NPU peuleHUlU 3a0ad Ha 8bIYUCTIEHUEe NIOWAOeli MHO20V20bHUKOS.

Koopaunartsi
BhInyckHUK HAy4UTCS:
1) BBIYHCIATH [UTMHY OTPE3Ka MO0 KOOPAUHATAM €r0 KOHI[OB; BHIYUCIIATH KOOPIUHATHI
CepeIuHBI OTPE3Ka;
2) HCHOJIb30BaTh KOOPAUHATHBIA METO/ JUIS U3yUCHHsI CBOMCTB MPSIMBIX H OKPYKHOCTEH.
Buvinyckuux nonyuum 603mMo#CHOCHb:
3) osrademv  KooOpOuHamMHLIM  MEMOOOM — peuwleHuss  3a0a4  HA  GbIYUCICHUE U
00Ka3amenbcmeo,
4) npuobpecmu onvim uCnOIb308AHUSL KOMNLIOMEPHLIX NPOSPAMM OJisl AHANUZA YACTIHBIX
Clyyaes 83aUMHO20 PACHONONCEHUS OKPYHCHOCIEN U NPAMBIX,
5) npuobpecmu onvim vinonHenusi npoekmos Ha memy «lIpumenenue KOOPOUHAMHO20
Memooa npu peuieHuU 3a0ay Ha 8blYUCTeHUe U 00KA3AMEeNbCMBO ).

BekTops!
BBINYCKHUK HAYYHUTCS:
1) omnepupoBaTh C BEKTOPAMH: HAXOUTh CYMMY U Pa3HOCTh JIBYX BEKTOPOB, 33aHHBIX
TrCOMETPHUYUECKH, HAXOAUTh BEKTOP, PaBHBIN MPOU3BEICHHUIO TAHHOTO BEKTOPA Ha YHUCIIO;
2) HaxOIWTh JUIA BEKTOPOB, 33JaHHBIX KOOPIMHATAMH: [UIUHY BEKTOPA, KOOPIUHATHI CYMMBI
JIBYX M 00JIee BEKTOPOB, KOOPAWHATHI MPOU3BEICHHS BEKTOPA HA YHCIIO0, IPUMEHSIS IPU
HEOOXOJIMMOCTH COYETATEIIbHBIHN, IEPEMECTUTENBHBIN U PACTIPEICTUTEIbHBIN 3aKOHBI,
3) BBIUHCIATH CKAISIPHOE MPOU3BEICHUE BEKTOPOB, HAXOAUTh YTOJ MEX/y BEKTOPAMH,
yCTaHABJIMBATH MIEPIICHIUKYISIPHOCTD PSIMBIX.
BoinyckHUK NOTYYUM 803MONCHOCb.
4) osnademv  BEKMOPHLIM ~ MEMOOOM Ol peuwleHuss 3a0ay HA  GblYUCICHUEe U
00KA3amenbCmeo;
5) npuobpecmu onvim evinonnHeHus npoekmos Ha memy «lIlpumererue ekmopHo2o Memooa
ApU pewenuy 3a0ay Ha bIYUCIeHUEe U OOKA3AMETbCMEO).



