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KomuuectBo yacoB 204 gyacos (o 2 yaca B HEJEIIO)

VYuurens KobOpuna Oinsra BukropoBHa

IIporpamma cocTtaBieHa Ha OCHOBepaOodeil mporpammbl  «['eomerpus» 7-9
knaccel». CocraButens T.A. bypmucrpoBa, - Mocksa: Ilpocsemenne, 2014r.u B
coorBeTcTBUM ¢ IIpuMepHOIi mporpaMMoOii OCHOBHOrO o01iero oOpa3oBaHu,
0J100peHHON pemeHneM (heacpaJbHOr0 yu4eOHO-METOAUYSCKOr0 OOBEAUHEHNS 110
00111eMy 00pa3oBaHKI0 (IpoTokoJI OT 8 anpessg 2015 r. Ne 1/15)




1. IlMosgscHUTEABbHASA 3aIMCKA

PabGoune mnporpaMMbl OCHOBHOIro 00II€ro oOpa3oBaHUsS [0 T'E€OMETPUU
COCTaBJICHbI HA OCHOBE:

-paboueit mporpammbl «['eomerpus» 7-9 Kiacchl, coctaButenp T.A.
bypmuctpoBa— Mocksa: [Ipocsemenne, 2014r.c yaeToM aBTOPCKON MPOTrpaMMBbl
nmo reoMmerpuu, asTopbli-cocTaBurenu: JI.C. Aranacsn, B.®. byryszos, C.b.
Kanomues u ap.

- OCHOBHOI 00pa3oBaTeIbHON MPOrpamMMbl OCHOBHOI'O 00IIero oOpa3oBaHMs
IIKOJIbI;

-TpeboBanmii k pesynbraram ocBoerus OOIT OOO0;

-nporpamMmsbl popmupoBanus YY1,

- B COOTBETCTBUU C [TpumepHoOlt mporpaMMoil OCHOBHOTO OOIIEro
oOpa3oBaHusi, OAOOpPEHHOW pelieHueM (eaepaibHOrO Y4eOHO-METOANYECKOTO
o0beMHEeHUS 110 001eMy 00pa3oBaHuto (IpoTokost oT 8 anpens 2015 r. Ne 1/15)

[IpakTryeckas 3HAUMMOCTb IIKOJIBHOTO Kypca reOMEeTpUr 00YCIIOBIICHA TEM,
4T0 €€ 00BEKTOM SIBIISIIOTCS IPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIE
OTHOLICHUS AEHCTBUTEIBHOIO
mupa. ['eomeTpuyeckast NOAroToBKa HEOOX0AUMA I TOHUMAHUS IPUHIUIIOB
YCTPOMICTBA ¥ UCIIOJIb30BAHUS COBPEMEHHOW TEXHUKHU, BOCIPUATHS HAyYHBIX U
TEXHUUYECKUX MTOHATUHN U uAei. MareMaTuka sBIsSeTCs A3bIKOM HayKU U TEXHHKHU.
C €€ moMOIIBIO MOJEIUPYIOTCS U U3Y4arOTCs SIBICHUS U IPOLECCHI,
POUCXOJSAIIUE B IPUPOJE.

I'eomeTpus sABISETCA OJHUM U3 ONOPHBIX IPEAMETOB OCHOBHOM IIKOJIBI: OHA
o0ecrnieuyrBaeT U3y4YeHHEe JAPYrux AUCHUIUIMH. B nepByro odepear 3TO OTHOCUTCS K
npeaMeTaM €CTeCTBEHHO-HAy4YHOTo IMKJIa, B YacTHOCTH K ¢usuke. Pa3Butue
JIOTUYECKOr0 MBIIUICHUST YyYallluXcsl NMpu OOyYEHUU TI'€OMETPUU CHOCOOCTBYET
TAaK)K€ YCBOCHMIO NPEIMETOB I'yMaHUTAapHOro nukia. Ilpaktuyeckne ymeHuUs |
HaBBIKM T€OMETPUYECKOTO XapaKkTepa HEOOXOJUMBI JUIsl TPYIOBOM JIEATENbHOCTH U
npo¢hecCUOHAIBbHON MOJTOTOBKU MIKOJIBHUKOB.

Pa3BuTue y ydammxcs MpaBUIBHBIX MPEICTABICHUNA O CYIIHOCTH H
MPOUCXOXKJIEHUU T'€OMETPUUECKUX aOCTpaKUMi, COOTHOIIEHUU pPEaTbHOTrO U
WJICAIBHOTO, XapaKTepe OTPaXEHHUsI MATEMAaTHYECKOW HAyKOW SBICHHM U
IIPOLIECCOB PEAJBHOIO MHMpa, MECTE€ TI'€OMETPUM B CHUCTEME HAayK M pOJIH
MaTe€MaTU4eCcKOro0 MOJIEIMPOBAHMS B HAay4YHOM IIO3HAHUM M B IPAKTUKE
croco0cTByeT (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS YUALIUXCS, a TaKKe
(GOpMUPOBAHUIO KA4yeCTB MBIIUICHUS, HEOOXOJUMBIX JUId aJanTalud B
COBPEMEHHOM HMH(OPMALIMOHHOM OOILIECTBE.

TpeOyss oT ywyammxcss YMCTBEHHBIX M BOJIEBBIX YCWIMM, KOHLEHTpaLUu
BHUMAHHMSI, AaKTUBHOCTH pa3BUTOTO BOOOpaXXEHHs, TI'E€OMETPUS Pa3BHBAET
HPaBCTBEHHbIE YepThI JUYHOCTHU (HaCTOMYUBOCTB,
LEIeYCTPEMIIEHHOCTD, TBOPYECKYIO AKTUBHOCTb, CaMOCTOSITEIIbHOCTb,
OTBETCTBEHHOCTb, TPYAOIIOOME, NUCUMIUIMHY M KPUTUYHOCTh MBIIUICHHS) MU



YMEHUE apryMEHTHUPOBAHHO OTCTAaWBAThb CBOM B3IJIAbl U YOEKIEHUS, a TaKXKe
CIIOCOOHOCTH MMPUHUMATh CAMOCTOSITENIbHBIE PEIICHMS.

['eomeTpus CyIIECTBEHHO pacCIIUPSET KPYro3op Yy4alluxcs, 3HAKOMs UX C
UHIyKIMEeH u jaeaykiued, oO0oOIIeHHeM | KOHKpEeTH3allMel, aHalu30oM U
CUHTE30M, KilaccupuKauue u cucremMarusanue, abcrparupoBaHueM, aHaJIOTHe.
AKTHBHOE UCIOJIb30BaHUE 3a7a4 HA BCEX ATamax yuyeOHOro mpoiecca pa3BUBAET
TBOPUYECKHE CIIOCOOHOCTU HIKOJIBHUKOB.
[Ipu oOyueHuu reoMeTpun GOPMHUPYIOTCS YMEHUS U HABBIKK YMCTBEHHOTO TpyAa
— IUIAaHUPOBAHHUE CBOEU pabOThI, MOUCK PALMOHANBHBIX MyTEW €€ BBIMOIHEHUS,
KpUTHYECKasl OLIEHKa pe3ynbTaToB. B mporecce o0ydyeHust reOMETPUU IKOJIbHUKH
JOJKHBI HAY4YMTBCS U3JIaraTb CBOM MBICIIH SICHO M MCYEPNBIBAIOLIE, JAKOHUYHO U
€MKO, TpUOOpEeCTH HABBIKM UYETKOr0, aKKypaTHOIO W T'PAMOTHOTO BBINOJHEHUS
MAaTEMAaTHYECKUX 3alHCEN.

Heas conepxanusa kypca «l'eomeTpus» — pasBUTh y YyYallUXCs

IPOCTPAHCTBEHHOE  BOOOpaXEHME M JIOTMYECKOE  MBIIUICHHE  MyTeM
CHUCTEMAaTHYECKOTO U3YyYECHHSI CBOMCTB T€OMETPHUUCCKUX (DUTYp Ha TIJIOCKOCTH U B
NpPOCTPAHCTBE M  TNPUMEHEHHUS OATUX CBOWCTB MpPU  pEIICHUWH  3aJad
BBIYUCIIUTEIILHOTO U KOHCTPYKTUBHOTO Xapakrepa. CyllecTBEHHAas POJib PU 3TOM
OTBOJIUTCSl PAa3BUTHIO I€OMETPUYECKOW HMHTYyHIMHU. CoyeTaHue HariasiJHOCTH CO
CTPOTOCTBIO  SIBIISIETCSI HEOTHEMJIEMON  YacThIO TE€OMETPUYECKUX 3HAHMIL.
Marepuan, otHocsuiics Kk Onokam «Koopaunate» U «BekTtope», B
3HAYUTEIBHOM CTENEHU HECeT B ce0e MEeXIPEeIMETHbIE 3HAHUS, KOTOPbIe HAXOISIT
IPUMEHEHHE KaK B Pa3IMYHbIX MATEMATHUYECKUX TUCLMUIUIMHAX, TAK U B CMEXKHBIX
npeaMeTax.

Baxuenmienn 3amaveil IIKOJBHOIO Kypca TE€OMETPUU SABJISCTCAPAZBUTHE
JOTUYECKOTO  MbIieHus:  ydamuxcsi. CaMu  OOBEKTHI  TeOMETPUYECKHUX
YMO3aKJIIOUYEHU W TPHUHATHIE B TEOMETPUM IMpaBWIa HUX KOHCTPYUPOBAHUS
CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUHOOOCHOBBIBATh M JTOKA3BIBATH CYKICHHUS,
[IPUBOJINTh YETKUE ONMPEICICHUS, Pa3BUBAIOT JIOTMYECKYI0 MHTYULHUIO, KPaTKO U
HArJIsTHOBCKPBIBAIOT MEXAHU3M JIOTUYECKUX ITOCTPOSHUM U y4aT UX IPUMEHEHHUIO.
Tem cambiM TeoMeTpusi 3aHUMaeT Beayllee MecTo BHOPMHUPOBAHUHM HAyYHO-
TEOPETUYECKOI0 MBIIUICHUS LIKOJIBHUKOB.

OBnajgeHre y4dallUMHUCS CUCTEMOM TE€OMETPUYECKUX 3HAHUWHM yMEHUU
HEOOXOIMMO B TIOBCEIHEBHOW JKWU3HU, IS M3YYCHHUSICMEXKHBIX JAUCIUIUIAH |
npoaokeHuss  oOpaszoBaHusd.lIpakTuueckass 3HAYMMOCTh IIKOJIBHOTO  Kypca
r€OMETPUHU o0ycIoBiieHa TEM, 4TO €ro 00BEKTOM SBIISFOTCS
MPOCTPAHCTBEHHBIE(POPMBI U KOJIMYECTBEHHbIC OTHOUIEHUS JACHCTBUTEIHHOTO
mupa.l'eomeTpuueckas MOATOTOBKAa HEOOXOIMMa [Jii TMOHMMAaHUs MPUHIIMIIOB
YCTPOMCTBA M HCIOJIb30BAHUSI COBPEMEHHOW TEXHUKH, BOCHPUSITHUS HAYUYHBIX U
TEXHUYECKUX TTOHATUIA U UJICH.

2. O0mas xapakTepucTuKa yuyeoHnoro npeamera «I'eomerpus»



B kypce ycI0BHO MOKHO BBIIEIHTH CIEAYIOLIME COACPKATEIbHBIE JIMHUM:
«HarnmsagHas ~ reoMmeTpusn», «['eomerpuyeckue  urypo», «3mepenne
reoMeTpuueckux  BenuunH», «Koopauuate», «Bektope», «Jloruka u
MHOJECTBa», «['eoMeTpursi B HICTOPUUECKOM PA3BUTUI.

Marepuan, oTHocsiuuics K JauHUM «HarmsnHas reomeTpusi»  (3JIEMEHTHI
HarJIsiJHOM  CTEPEOMETPHUM), CIOCOOCTBYET Pa3BUTUIO  MPOCTPAHCTBEHHBIX
MPEICTABICHUN y4YallluXCsl B paMKaX U3YUYEHHUS TJIAHUMETPUHU.

Copnepxxanue pasnenoB «l'eomerpuueckue ¢urype» u «3mepenue
F€OMETPUUECKUX BEIMYUH» HALEICHO Ha TMOJYYEeHHWE KOHKPETHBIX 3HAHUU O
rEOMETPUUECKOMN (Urype Kak BaXHEUIIIeH MaTeMaTUUeCKOW MOJIENU JIJIsl ONTUCAHUS
okpyxkaromero Mmupa. CHCTEMaTHYECKOE H3YYEHUE CBOMCTB T€OMETPUYECKUX
¢buryp mo3BOJUT Pa3BUTh JIOTMUECKOE MBINLUICHUE W TOKAa3aTh MPUMEHEHUE ITUX
CBOWCTB MPH PELICHUU 3a]1a4 BEIYUCIUTEIBLHOIO U KOHCTPYKTUBHOTO XapakTepa, a
TaKXe MPHU PEIICHUHU MPAKTUYECKUX 3a/1a4.

Marepuan, OTHOCSIIUMCS K coAepkaTelbHbIM JuHUSIM «KoopauHaTel» u
«BekTopbl», B 3HAUUTEIILHOM CTENEHU HECcET B cebe MEXMpeIMETHbIC 3HAHMUS,
KOTOPBIE HAXOSIT MPUMEHEHUE KaK B Pa3JIMUHbIX MATEMaTUUECKUX AUCHUTUIMHAX,
TaK U B CMEXKHBIX MPEIMETAX.

OcobGenHocteio JMHUM «JIorMKa W MHOXKECTBa» SIBISETCA TO, YTO
IPEACTABICHHBIA  3J€Ch  MaTrepuajd  IPEUMYIIECTBEHHO  M3Yy4aeTcs  IpHU
pPacCMOTPEHUH PA3IMYHBIX BOMPOCOB Kypca. COOTBETCTBYIOIIMI MaTepual
HAIlEJIeH Ha MaTEeMaTUYECKOE Pa3BUTHE ydaluxcs, GOpMHUpPOBAHUE Yy HUX YMEHUS
TOYHO, CKATO U SICHO U3JIaraTh MbICIIM B YCTHOU U IIUCbMEHHOMN PEYH.

JIuanus «l'eomeTpuss B HMCTOPUYECKOM pPa3BUTHUW» NpPEAHA3HAYEHA JJIs
dbopMupoBaHUS NMPEACTABICHUI O TEOMETPUHU KaK YaCTH YEJIOBEUYECKOU KYIbTYPHI,
JUIsE OOIIETO pa3BUTHUSL IIKOJBHUKOB, I CO3JaHUS KYJIbTYPHO-MCTOPUUYECKOU
cpeabl 00yUeHHs.

B ocnoBe comepxanHusi 0Oy4eHHs MaTEeMaTHUKE JICKHUT OBJAJCHUE
YYaIIUMHUCS CIEIYIOIUMU BUJIAaMU KOMIICTEHIINH npeaMeTHOM,
KOMMYHHMKATHUBHOI, OPraHU3alMOHHON 1 001IeKYyJIbTYPHOM. B cooTBEeTCTBUM C
STUMH BHJIAMU KOMIETEHIM HAMU BBIJICJIEHBI IJIABHBIE COAEPKATEIBHO-1EIIEBBIC
HaIpaBJIeHHs (JIMHUM) pa3BUTHS yYaIIUXCA CPENICTBaMU Ipeamera «MaTeMaTuka.

IIpeamernas komnereHuus. [lox npenmMeTHON KOMIIETEHIIMEN TOHUMAETCS
OCBEJIOMJIEHHOCTh  IIKOJIBHUKOB O CHCTEME OCHOBHBIX MaTE€MaTHYECKUX
MPE/ICTaBICHUN W OBJIAJICHUE WMHU HEOOXOJWMBIMU TPEIMETHBIMHU YMCHHSIMHU.
@opMUPYIOTCS CIIEAYIOINE 00pa3yIOIIUe 3Ty KOMIETEHLHIO MPEACTaBICHHUS: O
MAaTEMAaTHYECKOM SI3bIKE KaK CPEACTBE BBIPAXKECHHS MATEMAaTHYECKHX 3aKOHOB,
3aKOHOMEPHOCTEW MU T.[I.; O MaTreéMaTHUYECKOM MOJEIMPOBAHWHA KaK OJHOM W3
BAKHBIX METOJIOB No3HaHusi Mupa. Gopmupyrorcs cieayroume oopa3yronue 3Ty
KOMIICTCHIIMIO YMEHMS: CO3JaBaTh IMPOCTEUIIME MATEMATHYECKUE MOJIEIIH,
paboTaTh C HUMU U UHTEPIPETUPOBATH MOJYUEHHBIE PE3yJIbTAThl, MPUOOPETATh U
CUCTEMATH3UPOBaTh 3HAHUS O CIOCO0AX pelIeHUs MaTEeMaTHUYeCKuX 3ajad, a
TAKXe MPUMEHATH 3TU 3HAHHS U YMEHUS [T PELUICHUS] MHOTUX KU3HEHHBIX 3a7a4.

KoMmyHMKAaTHBHAS KOMIIeTEeHI N . Ilon KOMMYHUKATUBHOMN
KOMIIETEHI[MEeW MOHUMAaETCsl CPOPMHUPOBAHHOCTh YMEHHS SICHO U YETKO M3JaraTh



CBOM MBICIIM, CTPOUTHh APIryMEHTUPOBAHHBIE PACCYXAEHHUS, BECTH IUAJIOT,
BOCIIPHMHMMAs TOYKY 3p€HHs coOeceJHMKa M B TO K€ BpeMs mnojsepras e€
KPUTUYECKOMY aHAJIHU3y, OTCTauBaTh (IpU HEOOXOAMMOCTH) CBOIO TOUKY 3pEHUS,
BBICTpauBasi cucteMy apryMmeHrauud. @Dopmupyrorcs oOpasymoomue 3Ty
KOMIIETEHIIUIO YMEHHMsI, a TaKK€ YMEHHs H3BJIEKATb MHPOPMALUIO U3 Pa3HOTO
poJla MCTOYHHUKOB, MpeoOpa3oBbiBasg €€ NMpu HEOOXOAUMOCTH B JApyrue (Hhopmbl
(TEKCTBI, TAOHIIBI, CXEMBI U T.1.).

OpranuzanuonHas komnereHuus. [1og opraHu3alMOHHON KOMIIETEHIIUEHN
MOHUMAETCsI  CPOPMUPOBAHHOCTH YMEHHS  CaMOCTOSITEIbHO  HAaXOOUTh H
npucBaMBaTh HEOOXOAMMBIE yyamuMmcsi HOBble 3HaHud. Dopmupyrorces
cienyrone o0pasyrouue 3Ty KOMIETEHIIUI0 YMEHHUS: CAMOCTOSITENIbHO CTaBUTh
yueOHy1o 3aiady (Lenb), pa3duBaTh €€ Ha COCTaBHbIE YacTH, HA KOTOPBIX OyAeT
OCHOBBIBATbCS TIpolecc €€ pelleHus, aHaIU3UpOBaTh pE3yJbTaT JEeUCTBHUS,
BBISIBJISTH JOMYIEHHbIE OMMOKK U HETOYHOCTHU, UCTIPABISATh UX U MPEJCTABIAThH
NOJIYYEHHBIH pe3yibTaT B (opMe, JIETKO TOCTYIMHOM JUIsi BOCHPHSITHS JIPYTHX
JMIOAEH.

O0mekyabTypHass kommnereHuus.[lon oOmeKyIbTypHON KOMIETEHIMEH
NOHUMAETCS] OCBEJOMJICHHOCTh IIIKOJIBHUKOB O MaTE€MaTUKEe KakK »JIIEMEHTE
00I1e4esIOBEYECKOM KyIbTYphl, €€ MECTe B CUCTEME IPYTUX HAYK, a TaKXKe e poiu
B pa3BUTUM IMPEACTABICHUI deJoBeuecCTBa O LEJIOCTHOW KapTUHE MHMpa.
dopmupyroTcs cienyromue o0pa3yromye 3Ty KOMIETEHIMIO MPECTaBICHUsA: 00
YPOBHE pPAa3BUTUS MaT€MaTHUKU Ha pa3HbIX HCTOPHUECKHUX ITamax; O BBICOKOU
NPaKTUYECKON 3HAUMMOCTH MaTeMaTHKH C TOYKU 3pEHUS CO3JaHMS M Pa3BUTHS
MaTepUaIbHON KyJIbTYpbl YEJIOBEUYECTBA, a TAK)KE O BAKHOM pOJIM MAaTEMaTUKU C
TOYKH 3peHUs (OPMUPOBAHMM TaKUX BaXKHEHUIIMX 4YepT JMYHOCTH, Kak
HE3aBUCUMOCTb U KPUTUUHOCTH MBIIJICHUS, BOJISI U HACTOMYUBOCTb B JJOCTUKEHUU
LeJIn U JIp.

Xapakmepucmuka 0CHOGHBIX COO0EPHCAMENbHBIX TUHUIL

OcHoBHOE COoA€EpPKaHUE IT0 TEMaM XapaKTepHCTmca OCHOBHbBIX BUAOB J€ATECJIbHOCTH

YYE€HHUKA (HA YPOBHe Y4eOHBIX /IeiiCTBHIl)

HarnsinHasi reomerpusi.

MHOT'OT'paHHUKOB, MUJIMHAPA U KOHYCA.

Harnsanusie MIpeICTaBICHHUS 0 | OOBsACHATH, YTO TaKO€ MHOTOTPAHHUK, €r0 T'PaHH,
MIPOCTPAHCTBEHHBIX dburypax: Ky0, | p€Opa,BepIINHbI, TUAaroHadl, KaKOW MHOTOTpPaHHUK
napajuiefienunesa, npusMa, NUpaMuia, IIap, | Ha3bIBACTCABBIMYKIBIM, 4YTO TaKoe N-yrojbHas
cpepa, KoHyc, wwIMHAp. HM300paxeHue | mpu3Ma, €€ OCHOBaHUSA,00KOBbIE I'PaHM U OOKOBBIE
MIPOCTPAHCTBEHHBIX dburyp. [Ipumeps! | pé€6pa, Kakas mpU3Ma Ha3bIBAETCA MPSIMOM U Kakas
ceueHnid.  MHororpanHuku.  [IpaBuibHbBIE | HAKIOHHOW, 4YTO Takoe BBICOTA MPHU3MBIKaKas
MHOTOTpPaHHUKH. [Tpumepsr pa3BEPTOK | MpU3Ma HA3bIBACTCS MapauIeNIENUIEIOM M KaKou

napajiIeJICIUIICQ Ha3bIBACTCA

MIPpsAMOYT'OJIBHBIM ;

ITouatue o0béma; eauHUNBl 00BEMa. OOBEM
MPSMOYTOJIBHOTO TapajuieNienumnesaa, Kyoa.

dopMmynupoBaTh U OOOCHOBBIBaTH YTBEP)KAECHUS O
CBOWCTBE  JMaroHajeinapamienenunesa  H O
KBajpare JaroHau IPSIMOYTOJIBHOTO
napajjienenunena; OOBACHATb, 4YTO Takoe OOBEM
MHOTOTPAaHHHKA; BBIBOJUTH (C MOMOIIBIO MPUHIUIIA
KaBansepu)popmyny o06bEéMa  HIPAMOYTOJILHOTO
napajjienenunena; o0bsACHATh, KAKOH MHOTOTPaHHHK




Ha3bIBACTCSl MUPAMHUAOW, YTOTAKOE€ OCHOBAHHUE,
BepIIMHA, OOKOBBIE TpaHu, OOKOBBIE pEOpa M BHICOTA
nupamMuabl, KaKas nupamMuia Ha3bIBACTCS
NpaBUJIBHOW, YTO Takoe amodemMa MpaBUIHHOM
nupamMuabl, MPUBOJIUTH bopmyny 00béMma
nUpamMuabl; OOBSCHATH, KaKoe TEJIOHA3bIBACTCS

MUINHAPOM, YTO TAKOE €ro 0Ch, BBICOTA, OCHOBAHUS,
pamuyc, OOKOBasi MOBEPXHOCTh, OOpasyroimue, pas-
BEpTKa OOKOBOW MOBEPXHOCTH, KaKUMHU (hopMyramu
BBIp@KaOTCI  00béM W mIomanb  OOKOBOH
NOBEPXHOCTH IMUIMHJIPA;00BACHITh, KaKoe TeJo
Ha3bIBAE€TCSI KOHYCOM, YTO TaKOE€ €rooch, BBHICOTA,
OCHOBaHUE, OOKOBas TOBEPXHOCTh, OOpa3yroIIue,

pa3BEpTKa OOKOBO MMOBEPXHOCTH, KaKUMU
dbopMynaMHUBBIpaX)arOTCsi 00BEM KOHYCA M ILIOMIA[b
OOKOBOM MMOBEPXHOCTH,; 0OBSACHATE, Kakas

MOBEPXHOCTh Ha3bIBaeTcs cdepoiin Kakoe Tejo
Ha3bIBACTCS IMIApOM, YTO TaKO€ PAJNYC U TUAMETP
chepnr (mmapa), KaKuMH dbopmynamu
BBIpaXAIOTCI00bEM IIapa M IUIOWAAL  CQepbl;
n300pakaTh M paclio3HaBaTh HA PUCYHKAX MPU3MY,
napayieNIenuIe 1, TupaMuay, MWINHIP, KOHYC, mmap.

I'eomeTpuueckne purypol.

[Ipsimbie u yrael. Touka, mpsiMasi, MIOCKOCTb.
Otpe3ok, ayd. Yroa. Bugel  yrios.
Beprukanbhsie u CMEXHBIE YTJIBI.
buccekrpuca yria.

[TapanyensHble U NEpeCEKarOIIUEcs MpsIMBIE.
[lepnenaukynspusie mnpsMble. Teopemsl 0O
MapajuIeIbHOCTH W NEPHEHAUKYISIPHOCTH
npsMbIX. llepneHaukynsp W HakIOHHAs K
npsamoil. CepeuHHBIA TEPHECHIUKYIIp K
OTpE3KY.

'eomerpuueckoe wmecto Toyek. CBoMCTBa
OHMCCEeKTPUCHI yria u CEpPEeIMHHOTO
MEePIEHIUKYIISPA K OTPE3KY.

TpeyroapHUK. Bricora, MeauaHa,
OucceKkTpuca, CpelHss JUHHS TPEYroJIbHHKA.
PaBHOGenpeHHbBIC u PaBHOCTOPOHHUE
TPEYroJabHUKH;  CBOMCTBA U  IPU3HAKHU
PaBHOOEIPEHHOTO TPEYrOJIbHUKA.

[Ipuznaku paBeHCTBa TPEYrOJIbHUKOB.
HepaBeHcTBO TpeyronbHUKA.

CooTHOILIIEHHUSI MEXIy CTOPOHAMU U YIJIaMU
TPEYroiabHUKA.

CymMa yrioB TpeyrojbHUKa. BHeliHue yribl
TPEYroJIbHUKA.

Teopema @aneca. I[TonoOue TpPeyroabHUKOB.
[Tpu3naku momo6ust TPeyroiabHUKOB. Teopema
[Mucparopa. CuHyc, KOCHHYC, TaHTIEHC,
KOTAaHT€HC OCTpPOro yrija MpsSMOYTrOJIbHOTO
TpeyrojapbHuka u yrinoB ot 0 nmo 180%

OOBSACHATH, YTO TAaKOE€ OTPE30K, JIyd, YroJ, Kakue
(burypbiHa3bpIBalOTCS PaBHBIMU, KaK CPaBHUBAIOTCS U
U3MEPSIOTCIOTPE3KH W YIJIbl, YTO TakKoe rpajayc H
rpagycHas Mepa yria,Kakol yroj Ha3bIBaeTcs
HOPSMBIM, TYIBIM, OCTPBIM, Pa3BEPHYTHIM, UYTO TaKOE
cepelHa OTpe3ka M OucCeKTpucayria, Kakue YIJibl
HAa3bIBAIOTCS CMEXHBIMU U KaKu€ BEPTUKAJIbHBIMU;
dbopmynupoBaTb U OOOCHOBBIBATH YTBEPKICHUSIO
CBOMCTBAaX CMEXHBIX M BEPTHUKAJIBHBIX YIJIOB;
00BICHATDH,KaKue npsiMble Ha3bIBAIOTCS
NepIeHIUKYISIPHBIMH; bopmynupoBaTh u
000CHOBBIBaTh yTBEpXKICHUE 0 CBOMCTBE
OBYXMPSIMBIX, TEPHEHAUKYIAPHBIX K  TPEThei;
n3o0paxathb u pacro3HaBaTh yKa3aHHbIE
npocTeime (GUrypbl Ha YepTexax;peniaTh 3a7auu,
CBSI3aHHBIE C ATHUMU MPOCTEHIIUMU pUTypamu.
OOBACHSTH, Kakas durypa Ha3bIBaeTCA
TPEYrOJbHUKOM, UTOTAKO€ BEPIIMHBI, CTOPOHBI,
YIIIbI U IEPUMETP TPEYroIbHUKA, KaKO TPEyroabHUK
Ha3bIBAETCS paBHOOEAPEHHBIM U KAKOU
PaBHOCTOPOHHUM, Kakue TPEYTrOJIbHUKHU
Ha3BIBAIOTCS PaBHBIMH; H300pakaTh M Paclo3HaBaTh
Ha 4YepTekax TPEYroJbHUKA W WX DIEMEHTHI;

(I)OpMy.TII/IpOBaTL n JOKa3bIBaTh TCOPCMbI 0
IMpU3HaKax PaBCHCTBA TPCYTrOJILHUKOB,
O6T>SICHSITL,1ITO Ha3bIBACTCA MNEPICHAUKYIIAPOM,

MPOBEAEHHBIM U3 JAHHOM TOYKHU K JAHHOW MPSAMOIA;
dbopmMynupoBaTh Hu JIOKa3bIBaTbTEOPEMY 0
MEPIECHIUKYJIISIpE K MpsIMOM; 0OBSICHATD,




IIpUBEACHUE K OCTpoMmy yriy. Pemenue
IPSIMOYTOJIBHBIX TPEYroJIbHUKOB. (OCHOBHOE
TPUTOHOMETPHUUECKOE TOXkAeCcTBO. Dopmyibl,
CBSA3BIBAIOIIME CHUHYC, KOCHHYC, TaHIE€HC,
KOTaHI'€HC OJIHOTO U TOro ke yria. Pemenue
TPEYrOJbHUKOB: TEOpPEMa  KOCHHYCOB U
TeopeMa CHHYCOB. 3aMeuareibHblE TOYKHU
TPEYTrOJIbHUKA.

UYerpipéxyronpauk. Ilapamenorpamm, ero
CBOMCTBA W MNpHU3HAKU. [IpAMOYroJIbHUK,
KBajipat, poMO, MX CBOMCTBA U MIPU3HAKHU.
Tpaneuus, cpeaHss JIMHUSA TPANELUU.
MHOrOyrojapHUK. Beimykisre
MHOTOYroJIbHUKH. CyMMa yIJIOB BBIMYKJIOTO
MHOTOYT'OJIbHUKA. [TpaBuiibHBIE
MHOTOYT'OJIbHUKH.

OxpyxHocte U Kpyr. Jyra, xopma. Cekrop,
cerMeHT. LleHTpanbHBIA yroJ, BIMCaHHBIN
yroJi, BeJIMYMHa BIMCAHHOIO yria. B3aumHoe
pacroyio)KeHue NpSAMOA U OKPYKHOCTH, JIBYX
okpyxHocTed. KacarenpHas M cekymas K
OKPY)KHOCTH, WX CBOWCTBa. BrnmcanHeie u
ONMCAHHBIE MHOTOYIOJIBHUKH. OKpYKHOCTB,
BIINCAaHHAs B TPEYIOJIBHUK, U OKPYKHOCTD,
ONMCAaHHAs OKOJIO TPEYroJIbHHKA. BrucaHHbIE
U OINHUCaHHBIE OKPYKHOCTH IPaBHJIBHOTO
MHOTOYT'OJIbHUKA.

I'eomerpuueckue npeodpazopanus. [lonsTue o
paBeHctBe ¢uryp. Ilonsarue o naBHXKEHMU:
oceBas " LEHTpaJIbHAas CUMMETPHH,
IapajuIeNIbHBIN IIEpeHoC, NMOBOpoT. lloHATne o
moao0uu puryp ¥ TOMOTETHH.

ITocTpoeHus ¢ MOMOILIBIO IMPKYII U TMHEUKH.
OcHoBHBIE 3aJjaud Ha IOCTPOCHHE: ICICHUE
OTpe3Ka IIoIoJjaM; IOCTPOCHUE YIila, PaBHOTO
JAHHOMY; MIOCTPOECHUE TPEYTOJIbHUKA IO TPEM
CTOPOHAM; IIOCTPOEHHE MEpPHEHIUKYIIpa K

NpsIMOi; TMOCTPOCHHE OHCCEKTPUCHI  YIJIa;
JieNIeHue OTpe3Ka Ha N PaBHBIX YacTeil.

Pemenue 3aja4 Ha BBIYHCIICHUE,
JI0Ka3aTelIbCTBO u IIOCTPOCHHE c

HCII0JIb30BaHUEM CBOMCTB N3YYCHHBIX (I)I/Il"yp

KaKMEOTPE3KU HAa3bIBAKOTCS MEIUaHOU,
OucceKkTpucoit u BBICOTOUTPEYTOJIbHUKA;
dbopMynUpOBATh U JOKA3BIBATH TEOPEMBIO CBOHCTBAX
paBHOOEIPEHHOTO TPEYroJbHUKA; peIlaTh 3aJauH,

CBSI3aHHbIE c MpU3HAKAMU paBEHCTBA
TPEYroJbHUKOBU CBOWCTBAMU PaBHOOEIPEHHOTO
TPEYyroiabHUKa;  (GOpMYyIHpPOBAaTH  OIpEJEICHUE

OKPYXHOCTH; OOBSACHATH, UTO TAKOEIEHTp, PaIHyC,
XOpJAa U 1HuaMeTp OKPYKHOCTH; pelaTh IPOCTEUIINE
3a/layd  Ha  TNOCTpOoeHHWe (TMOCTPOCHHE  YTIuia,
PaBHOTOJIAaHHOMY, TOCTPOCHHE OMCCEKTPHUCHI YTIiia,
IIOCTPOECHUE MIEPIEHAUKYIISIPHBIX NPSIMBIX,
MOCTPOCHUE CEPEeMHBI OTpe3Ka)u 0oJiee CIIOKHBIE
3a/1a4u, WCIHOJIB3YIONIME YKa3aHHBIE MPOCTEHIINeE;

COIIOCTABJIATH ITOJTy4YE€HHBIN pe3ysbTar c
yCIOBHEM3aJlaul;  aHAJW3UpPOBATH  BO3MOJKHBIC
ciaydau.

OOBSCHATH, YTO TaKOE€ JIOMaHas, MHOTOYT'OJBHHK,
€ro0 BCPIIMUHBI, CMCKHBIC CTOPOHBLI, JHAroHaJu,
n300pakaThb M paclo3HaBaTh MHOTOYTOJbHUKH Ha
YEPpTECKAX; MOKA3bIBaTh 3JICMCHTEI MHOT'O YIOJIbHUKA,
€ero BHYTPEHHIOKO U BHEIIHIOKO
o0nactu;pOopMyITMPOBATh OMPEACICHNUE BBIITYKJIOTO

MHOTOYTroJIbHUKa;u300paxaT ¥ paclo3HaBaTh
BBIMIYKJIBIE W HEBBIMYKJIbIE  MHOTOYTOJIbHUKU;
dbopmynupoBaTh U JI0Ka3blBaTh YTBEPKJICHUSIO

CYMME€ YTJIOB BBIIYKJIOTO MHOTOYTOJIBHUKA U CyMMeE
€rOBHEIIHUX YTIJ0B; OOBACHATH, KaKHe CTOPOHBI
(BEepIIMHBI) YEeThIPEXYTOJIbHUKA Ha3bIBAKOTCS
MPOTUBOMOJIOKHBIMU; (POPMYIHPOBATH ONPEICICHUS
napajuiesiorpaMma, Tpamneluud, pPaBHOOEAPEHHOW H
NPAMOYTOJIbHOU Tpaneuui, NpAMOYTOJIbHHUKA,
pomba, KBajpaTa; H300pakaTb W Ppaclo3HaBaTh
3TUYETHIPEXYTOJIbHUKH; dbopmynupoBarh u
JIOKa3bIBaTh YTBEp)KJIEGHUS 00 UX CBOWCTBaX H
NpU3HAKax; pemarh 3aJadyd Ha BbIYUCIICHUE,
JI0Ka3aTeIbCTBO U MOCTPOCHUE, CBSI3aHHBIE C 3THUMU
BHUJIAMH YETHIPEXYTOJIbHUKOB; OOBSICHATH, KaKHE JIBE
TOYKUHA3bIBAIOTCS CUMMETPUUYHBIMH OTHOCHUTEIBHO
npsiMoi (TOYKHM),B KakoM ciiydae (purypa Ha3bpIBaeTCs
CUMMETPUYHONH OTHOCHTENIBHO MNPsAMON (TOYKH) U
YTO Takoe Och (LIEHTP) CUMMETPUUPUTYPHI;
OpUBOJUTHL  HpUMeEpbl  uryp, obnagaronmx
OCeBOM(LIEHTpAaNbHONH)  CHUMMETpHEH, a  TaKxke
IpUMEPBl  OCEBOM HILEHTPAIbHOU CUMMETPUH B
OKpyXarolieif Hac 00CTaHOBKe.

HccnenoBare B3aMMHOE DPACHOJIOKEHUE MPSIMOM U
OKPY>KHOCTH; bopmynupoBath OTIpEEIICHNE
KacaTebHOM K OKpPY)XHOCTH; (QOopMynupoBaTb U
JIOKa3bIBaThb TEOPEMBI: O CBOWCTBEKAcaTEIbHOM, O
npHU3HaKe KacaTeabHOW, 00 OTpe3Kax KacaTelbHBIX,
MPOBEIEHHBIX n3 OJTHOM TOYKHU,;




(GOpMyNIUpPOBATHIIOHATHS ~ IEHTPAJBHOTO yIriia |
I'pagyCHOM Mephl AYT'H OKPYKHOCTHU; (GOPMYIUPOBATH
U J0Ka3blBaThb TEOPEMBI: O BIMCAaHHOM YIje, O
IIPOU3BEACHUHA  OTPE3KOB  IEPECEKANOIIUXCAXOPL;
dbopMynupoBaTh M JOKa3bIBATh TEOPEMBI, CBSI3aHHBIEC
3aMe4aTeIbHBIMM  TOYKaMH  TPEYTrOJIbHHKA: O
OuccekTpuceyria U, Kak CIEJCTBUE, O MEPECEUCHUU

OHMCCeKTpUC TPEYroJbHHUKA; 0 CEpEAMHHOM
NEPICHAUKYJISIPE K OTPE3KYy H, KaKCIEACTBHUE, O
IIepECEYECHUN CEpEANHHBIX MEePHEHAUKYISIPOBK
CTOPOHAaM TpEYroJbHUKA; O TMEPECEYEHUH BBICOT
TPEYrOJIbHUKA; dbopMynupoBaTh OIpeIeIeHUs
OKPY)KHOCTEW, BIHCAHHOW B MHOTOYTOJbHUK H

OTNIMCAaHHOW OKOJIO MHOTOYTOJIbHUKA;(pOPMYIUPOBAThH
U JI0Ka3blBaTh TEOPEMBI: 00 OKPY>KHOCTH,BIHCAHHOM
B TPEYroJbHUK; 00 OKPYXHOCTH, ONMHCAHHON OKOJIO
TPEYroJIbHUKA; O CBOMCTBE CTOPOH OIHMCAHHOTO
YETBIPEXYTOJIbHUKA; O CBOMCTBE YIJIOB BIMCAHHOTO
'—IeTBIpéXYFOJ'H)HI/IKa; peuiaTth 3aJjla4i Ha BBIYMUCIICHUC,

JI0OKA3aTeIbCTBOM  IOCTPOEHUE,  CBS3aHHBIE  C
OKPY>KHOCTBIO, BIMCAaHHBIMUU OTIMUCAaHHBIMU
TPEyroJbHUKaMU "
YeTBIPEXYTOJIbHUKAMU;UCCIEN0BATh CBOWCTBA

KOH(HUTypalnii, CBSI3aHHBIX C OKPYKHOCTHIO.
OOBSACHATH, YTO Takoe OTOOpaKeHWE IUIOCKOCTH Ha
ce0siM B KaKOM cCllydyae OHO HA3bIBACTCS JBIKEHUEM
TUIOCKOCTH;00BSICHATD, YTO TAKOE O0CEBasi CHMMETPHS,
[EHTPAIbHASICHMMETPHSI, TapaJlJIeIbHBIA MEePEHOC U
MOBOPOT; OOOCHOBBIBaTh, YTO OTH OTOOpaKEHUS
IUIOCKOCTH  Ha  ce0s  SBIIOTCSABH)KCHUSIMH;
OOBSCHSITh, KaKOBa CBSI3b MEXAY JBUIKCHUSIMHUU
HAJIOXKEHUSMH, WLIFOCTPUPOBATh OCHOBHBIC BHUJIBI
JBYKEHUH, B TOM YHCIIE C TOMOIIBI0 KOMIBIOTEPHBIX
IpPOrpamm.

HN3mepenue

reOMETPpUYCCKUX BCJIMYHH.

Jnmuna otpeska. PaccTrosHue OT TOYKHM J10
npsiMoi. PaccrosiHne Mexay napajjieiabHbIMHU
MPSMBIMHU.

[IepuMeTp MHOTOYrOJIbHUKA.

JlniHa OKpY)KHOCTH, YHWCIO T; JJIMHA AYT'H
OKPY>KHOCTH.

I'panycHas Mepa yria, COOTBETCTBUE MEXKIY
BEJIMYMHOM LEHTPAIBHOIO YIJIA U JUIMHOW IyTU
OKPYKHOCTH.

ITonsarue IUI0IIA N MIOCKHUX buryp.
PaBHOCOCTaBNIEHHBIE U PaBHOBETUKHE (DUTYPHI.
IImomans MPSIMOYT OJIbHUKA. IImomamu
MapajienorpaMma, TPEyroJbHUKA U TPANECUU.
[Imomane MHOorOyrosibHuka. [momans kpyra u

mwiomanab cekropa. COOTHOIIEHHE MEXIy
TUIOMIAASIMH TTOI00HBIX pUTyp.
Pemenne 3agay HA  BBIYUCICHHE U

CDOpMy'J'II/IpOBaTL " JOKa3bIBaThb TCOPEMY O CYMMC YIJIOB
TPEYroJIbHUKa U e€ CIEICTBHE O BHEIIHEM yrie

TPEYIrOJIbHUKA,ITIPOBOANUTDH KJ'IaCCI/I(I)I/IKaI_II/IIO
TPEYIrOJIbHUKOB 110 yriiam; (I)OpMy.]'II/IPOBaTB n
JOKa3bIBaATh TCOpEMY (¢} COOTHOLICHUAX

MEXYCTOPOHAMH U YIJaMH TpeyrojbHUKa (IpsMoe U
00paTHOEYTBEPKJCHHUS) U CIEICTBUSA U3 HEE, TEOPEMY O
HEPAaBEHCTBETPEYrOJIbHUKA; ¢bopMyaHpOBaThH U
JIOKa3bIBaTh TEOPEMBIO CBOMCTBAX MPSIMOYTOJIBHBIX
TPEYTOJIBbHUKOB (IIPSMOYTOJIbHBIA TPEYTOJIBHUK C YTIIOM

30°, [IPU3HAKU paBeHCTBa IIPSAAMOYTOJIBHBIX
TPEYroJIbHUKOB); ¢bopmynupoBaTh
OTIPE/ICTICHUSAPACCTOSAHUS  OT TOYKH JO HPSAMOM,

PAcCTOSIHUS MEKy MapajUIeIbHBIMU IIPSIMBIMU; PEILIATh
3a/1a4d Ha BBIYMCIICHMS,JOKA3aTEIbCTBO U IIOCTPOCHHUE,
CBS3aHHBIE C COOTHOLICHUSMU MEXJy CTOPOHAMHU U
YIJIaMH  TPEYrOJIbHUKA U PACCTOSHUEM  MEXIY




JI0Ka3aTEIbCTBO
M3YyUYEHHBIX (POPMYIIL.

C

HCIIOJIb30BaHUEM

NapajuleIbHBIMA ~ TPSIMBIMH, TIPU  HEOOXOJMMOCTHU
MIPOBOJIUTH o X011y pelieHus
JIOTIOJIHUTEIbHBIETIOCTPOCHHUS, COTOCTABIIATh
IIOJIyYEHHBIH PE3yabTaT C YCIOBUEM 33JauH, B 3a/1adax
Ha IIOCTPOEHUE UCCIIE0BATh BO3MOKHBIE CIIydaH.

OOBsCHATH,  KaK  HPOMU3BOJIUTCS  H3MEpPEHHE
nIoniaaen MHOTO YTOJIBHUKOB, KaKHe
MHOTOYI'OJIbHUKM Ha3bIBAIOTCS PaBHOBEIUKUMHU MU
KaKue PaBHOCOCTaBJIEHHBIMU;

GOpMYTUPOBATHOCHOBHBIC CBOWCTBA IUIOMIAACH U
BBIBOJUTh C WX MOMOIIBIOPOPMYIIBI TIIOMIAACH
NpAMOYTOJbHUKA, IapajuieIorpaMMa,TpeyroJIbHUKA,
Tpaneuuu; (GopMyaupoBaTh U JOKa3bIBaTbTEOPEMY
00  OTHOIIEHWM  IUIOHIaZiel  TPEYroJbHUKOB,
UMEIOIIMX MO paBHOMY Yriy; (GOpMyIupoBaTh U
noka3piBaTh TeopeMy lludaropa um oOpaTHyro eii;
BBIBOJUTH bopmyny I'eponamns IJIONIATA
TPEYroJbHHMKA; pEeIIaTh 3aJadyd Ha BBIYHUCICHUEH

I0Ka3aTeNbCTBO, CBSI3aHHBIE C dbopmynamu
nomanen uteopemoit [udaropa.
OOBsACHATH IIOHATHE HNPOIIOPLIMOHAIIEHOCTH

OTpPE3KOB; (OPMYITUPOBATH OMPEACICHHS OJ0OHBIX
TPEYrOJILHUKOB ¥ Koddduimenta  moaoous;
dbopMynupoBaTh M  JOKa3bIBaTh TEOPEMBI: 00
OTHOILICHUH IJIOIaAeH MOAOOHBIX TPEYroIbHUKOB,O
NpU3HaKaX NoA00UsI TPEYroJbHUKOB, O CpeIHEH
JUHUUTPEYTOJIbHUKA, O TIEepeceyeHur  MeaAuaH
TPEYrojibHUKA, O MPOTOPLUHOHAIBHBIX OTpE3Kax B
OPSIMOYTOJIBHOM  TPEYrOJIbHUKE;00bSICHATD,  YTO
Takoe METOJl MOoJ00us B 3ajjayax Ha MOCTPOCHUE, U
NPUBOIUTH IPUMEPBI MPUMEHEHUS 3TOTO
METOJa;00BACHITh, KaK MOHO  HCIOJIb30BaTh
CBOIiCTBa MOJJOOHBIXTPEYTOJIbHUKOB B
U3MEPUTEIbHBIX paboTax Ha MECTHOCTH;00bSICHATD,
KaK BBECTHU MOHSATHE noao0us TUTSt
MPOU3BOJBHBIX(PUTYD; dbopmynupoBaTh
OTpe/ielieHue U WIITIOCTPUPOBATHIIOHATUS CHHYCA,
KOCHHYCa u TaHTeHca OCTpOTO yria
IPSIMOYTOJIBHOTO TPEYTrOJbHUKA; BBIBOJIUTD
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U
3HA4YeHUs CHHYyCa, KOCHUHYCa U TaHTeHCa IS yrioB
30°, 45°, 60° pemars 3amadM, CBS3aHHBIEC
noJg00HueM TPEeyroJIbHUKOB.

DopMynpoBaTh ompeeeHne MPaBUIBHOTO
MHOTOYTOJIbHUKA; (OPMYITHpOBaTh U JIOKAa3bIBATh
TeOpeMbl 00 OKPYKHOCTSIX, OTHCAaHHOW OKOJIO
MPaBUIBHOTO MHOTOYTOJIbHUKAW BIMCAHHOW B HETO;

BBIBOIUTH n HUCIIOJb30BaTh (bOpMYJ'ILI,Z[JBI
BBIYUCIICHUA Ijiomaaun MMpaBUJIIBHOTO
MHOT'OYT'OJIbHUKA,CTO CTOPOHBI )41 paaunyca
BIIMCaHHOU OKPYKHOCTH, pemraTtb3agavuun Ha

MMOCTPOCHHUC IMpaBUJIbHBIX MHOTOYTOJIbHUKOB;




OOBSCHATH MOHATHUS JUIMHBI OKPY>KHOCTH M TUIOIIAIN
KpPYyTra;BbIBOJUTH (POPMYIBI AJI1 BBIUUCICHUS JITTHHBI

OKPYXHOCTUU JUIMHBI JAYTW, IUIOUWIQJd Kpyra u
MJIOIIAIM KPYrOBOTO CEKTOpa; MNPUMEHSATh OTH
GbopMyIIBI IPU PELICHUU 3a71a4.
Koopaunarsbl.
Vpasuenue npsmoit. Koopaunatel cepenunbl | OObsSCHATH u WJTIOCTPUPOBATH IIOHSATHS
oTpe3ka. DopMmysna pacCTOSAHHUS MEXKIY IBYMs | IPSAMOYTOJIbHOM CHCTEMBl KOOPAMHAT, KOOPJIUHAT
TOYKAMU IUIOCKOCTH. TOYKM U  KOOPJAMHAT  BEKTOPA;BBIBOJAUTH U
VYpaBHeHUE OKPY>KHOCTH. HCIIOJIb30BaTh npu pelieHnn 3a7a4
GOPMYIBIKOOPJMHAT CEPEAUHBI  OTpEe3Ka, JTHHBI
BEKTOpA,  PACCTOSHUAMEKIY  JBYMS  TOYKAMHU,
ypaBHEHHS OKPYKHOCTH U MPSIMOHA.
BekTophl.

Jmuaa  (momynb)  BekTopa.  PaBeHcTBO
BEKTOPOB.

Komnmuaeapabie BEKTOPBI. KoopuaaTs!
BEKTOpa. YMHOXEHHE BEKTOpa Ha YHCIIO,

CyMMa BEKTOPOB, pa3JIOKEHUE BEKTOpa IO
JIBYM HEKOJUIMHEApHbIM BeKkTopaMm. CKaisipHOe
MIPOM3BEICHNE BEKTOPOB.

DopMynHpOBaTh OMNPENCICHUS] W HWUIIOCTPUPOBATH
MOHSATUSABEKTOPA, €r0 JUTUHBI, KOJUTMHEAPHBIX U PaBHBIX
BEKTOPOB;MOTUBHPOBATh  BBEJEHWE  TOHATHUA U
JICNCTBHH, CBSI3aHHBIXC BEKTOPAMH,
COOTBETCTBYIOIIMMHU TMPUMEpPAaMH, OTHOCSIIUMHUCS K
bu3IIeCKUM BEKTOPHBIM BEIUYUHAM,
MPUMEHATHBEKTOPHl W JACHCTBUSA HaJA HUMU TIpH
pelIeHnr TEOMETPUUYECKUX 3a/1a4.

®opmMyaupoBaTh M WJUIKOCTPUPOBATH  OMPEAETICHUS
CHHYCa,KOCUHYCa, TAHT€HCa U KOTaHreHca yrioB ot 0
no 180° BBIBOAWTH OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO U (GOPMYIIBI MPUBEACHHS; (DOPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMBICHHYCOB U KOCUHYCOB, IPUMEHSTh
WX TpU PEIICHHH TPEYroJbHUKOB, OOBICHITH, Kak
WCIIOJIB3YIOTCS ~ TPUTOHOMETpHUUYeckue (opMynbl B
M3MEPUTEIIbHBIX paboTtax Ha
MECTHOCTH;(hOPMYIUPOBATh OIPEACICHUS yIriia MEXIy
BEKTOPAaMU HCKAJISIPHOTO IPOU3BEJACHUS BEKTOPOB;
BBIBOJUTH (POPMYIIYCKAIAPHOTO TIPOU3BEIACHUS Uepe3
KOOPJUHATHI BEKTOPOB;(hopMyIHpOBaTh H
000CHOBBIBATh YTBEP)KICHHE O CBOWCTBAXCKAISIPHOIO
MIPOMU3BEICHUS; UCIIOJBb30BaTh CKAJISPHOE MPOU3BEICHUE
BEKTOPOB IPHU PEIICHUH 3a]ad4.

TEOPETI/IKO'MHOHCECTBEHHLIE INOHATHS.

MHOeCTBO, JJIEMEHT MHOJKECTBA. 3aJaHue
MHOJKECTB MepPEUHCICHUEM 3JIEMEHTOB,
XapaKTePUCTHUECKUM CBOMCTBOM.
[ToamuOkecTBo. OObeIMHEHUE U TTepeceueHUe
MHOYKECTB.

OnepupoBaTh Ha 0a30BOM YpOBHE S5 MOHATHIMHU:
MHO’KECTBO, DJJIEMEHT MHOJKECTBA, IIOJIMHOXKECTBO,
IIPUHAJIE)KHOCTD; 3a/7aBaThb MHOKECTBA
MIEPEUYUCIICHUEM UX JJIEMEHTOB; HAXOAUTh MIEPECEUEHUE,
00beAMHEHHE, MOAMHOKECTBO B MIPOCTENIINX
CUTYyalUsIX; omepupoBaTb Ha 0a30BOM YpOBHE
MOHSITHUSIMU: OIIpEeNEIICHUE, akcuoma,  Teopema,
JI0Ka3aTeIbCTBO; MIPUBOJIUTH MIpUMEPDI n
KOHTPIPUMEPBI JIst MO ATBEPKIACHUS CBOUX
BBICKa3bIBaHWW. B TMOBCEOHEBHOM KHU3HU U IIpHU
U3YyYECHUH  JIPYTHUX  IPEAMETOB: HCIIOJI30BaTh
rpaduueckoe mpeacTaBIeHue MHOXKECTB TS ONMCAHUS
peaNbHBIX MPOLIECCOB U SBJICHUH, NIPU PELICHUM 3aJad
JPYruX y4eOHBIX MPEIMETOB.




9J1eMeHTBbI JOTHKH.

Onpenenenne. AKCHOMBI U TEOPEMBI.
JlokazaTenbCcTBO. JlokazareynbCTBO oT
npoTuBHOTO. Teopema, oOpaTHas JaHHOM.
[Ipumep u KOHTpHIpUMED.

[lonsiTHE ©O pPABHOCUIBHOCTH, CIIE€AOBAHUH,
yIoTpeOieHHe JOTHYECKUX CBSI30K €CIH ..., TO
..., B TOM U TOJIbKO B TOM Clly4ae, JIOTHUECKUe
CBSI3KH U, WJIH.

@opMyIMpOBaTh ONpPEACIECHUE MAPAIIIEIBbHBIX IPSIMBIX;
OOBSICHATD C TIOMOIIBIO PUCYHKA, Kakue YTJIbI,
o0pa3oBaHHBICNIPU  TEPECEYCHUU  ABYX  IPSIMBIX
CEKYIIEH, Ha3bpIBAIOTCSAHAKPECT JIEXKAIIUMH, KaKue
OJIHOCTOPOHHUMU U KakU€  COOTBETCTBEHHBIMU;
(GopMyIHpOBATh M JIOKA3bIBATH TEOPEMBI,BHIPAYKAIOIINE
IPU3HAKU [apaJJIEIbBHOCTH JIBYX MPSIMBIX;00bACHSATS,
YTO TaKO€ aKCHOMBI T€OMETPUM U KaKU€ aKCHOMBI YK€
UCIIOJIb30BAJIUCh  paHee; (OpMyJIUpOBaTb aKCHOMY
NapajuleJIbHBIX MpPSIMBIX U BBIBOJUTH CJEACTBUS U3
He€;popMynupoBaTh U JOKa3blBaTb TEOPEMBI O
CBOMCTBaxX  MapajUleJIbHbIX  MpPSIMBIX,  OOpaTHbIE
TeopemMaM O INPU3HAKAX NapAJIECIbHOCTH, CBSI3aHHBIX C
HaKpecT JeXKaIINMH, COOTBETCTBEHHBIMU U
OJIHOCTOPOHHUMU YTJIaMH, B CBSI3U C 3TUM OOBSACHSTH,
YTO TaKO€ YCIOBHE MW  3aKIOYEHUE TEOPEMBI,
KakasiTeopema Ha3blBaeTcs 0OpaTHOW MO OTHOIIEHUIO K
JTAHHOW TeopeMe; OOBSICHATh, B UEM 3aKIIIOUAETCSI METOT
JI0Ka3aTeNnbCcTBa OT MPOTHUBHOTO: (HOpMyIUpOBaTh U
JOKa3bIBaTh TEOPEMBIOO yIiiax C COOTBETCTBEHHO
NapauleIbHBIMU U TEPHEeHIUKYISIPHBIMH CTOPOHAMU;
NPUBOAUTH MPHUMEPHI HMCIHOJB30BAHUSAITOTO METOJA;
pemaTte 3aJadyd Ha BBIYMCIEHUE, J0KA3aTeIbCTBO U
IIOCTPOEHNUE, CBA3aHHBIE C MMAPAJUICIbHBIMU IPSIMBIMH.

I'eomeTpusi B HCTOPUYECKOM PA3BUTHH.

Ot 3emuiemepus k reomerpun. [ludarop u ero
mkoysa. @Panec. Apxumen. Iloctpoenue
MPAaBUJIbHBIX MHOTOYI'OJIBHUKOB. TpucCeKuus
yrna. Kaaparypa kpyra. YaBoeHue KyoOa.
Hcropus uncna w. 30JI0TOE CEUEHUE.

«Havana» EBxmmpma. JI. DOimep. H. U
Jlo6aueBckuii. MicTopus nsaroro mocrysnara.
N3o00perenue MeToaa KOOpAUHAT,
MO3BOJIAIOIIET0 MEPEBOJAUTh T'€OMETPHUUECKHE
00beKkThl Ha s3bIK anreOpel. P. Jlekaptr u I1.
@®epma.  Ilpumepbl  pa3inUYHBIX  CHUCTEM
KOOpAMHAT Ha IIOCKOCTH.

V3Hath, Kak OT ONbITHOM reomeTpuu B JIpeBHeM Erunrte
MepenuIy K Joruueckor reomerpun B Jpesnent I'perun,
o poimmEBKkinaa u ero «Hawany. [IpuBoauts npumepsl
noctynatoBu akcuoM EBknmpa. [loHumare 3HaueHue
FEOMETPUM B YEJIOBEYECKOM KylbType. 3HaTh, 4YTO
IATHIM NocTynatr EBkiauaa 1aér yciioBHs pa3pelinMOCTH
3a/1a4i O MOCTPOEHUU TPEYTOJbHUKA 10 CTOPOHEU JBYM
NpWIETAalIIMM K  HEed  yrilaM U sIBJIseTcs
MIPU3HAKOMHENapaJIEIbHOCTH MPSIMBIX.
DopMynHpOBaTh aKCUOMY MAPAIUIEIBHOCTU MPSMBIX U
YCTaHOBUTbH, YTO OHA PABHOCWIBHAMSATOMY IOCTYJATY
EBknuma. 3Hate 0 mpoOrieme mSATOro mocryinara u eé
pemiennn B mnepBor nosouHe XIX B. H. N
JloGaueBcKkuM co3aaTeseM HEEBKJIMJIOBOM
reometpuu. [lpounTaTth cBeAeHHS O  JIMYHOCTH
[Tucdaropa u ero podawB pPa3BUTHH  KYJIbTYPHI.
O3HaKOMUTBCA c HUCTOpHEH TPUTOHOMETPHH.
[Ipouutars 0 nuuHOCTH Paneca ¥ €ro pojiau B pa3BUTUU
KylnbTypbl. O3HAaKOMHTBCSI C UCTOPUEH, CBA3AHHOU C
YUCIIOM T, a TAKXKEC NOCTHXKEHUSAMU ApXuUMeaa U €ro
pOJIbIO B HAYKE.

PesepB BpeMeHH.

3. Onucanue Mecta yueoHoro npeamera «'eomeTpus» B yueOHOM IJIaHe




basucHblii yueOHbI (OOpa3oBaTeNibHBIN) TJIaH HA HW3YyYEHHE TE€OMETPUU B
OCHOBHOH IIIKOJIE€ OTBOAUT 2 Y4YEOHBIX yaca B HEAENIO B TEUEHHE KaXKJIOTo roaa
oOyueHnus, Bcero 210 vacos.

B aBTOpckoil mporpamme Ha u3zydeHue npenmera ['eomerpus B 7-9 kiaccax

otBoauTcs 50 gacoB B 7 kitacce, mo 68 yacoB B 1o B 8-9 kiaccax. B cooTBeTcTBHUI
¢ y4eOHBIM IUTaHOM IIKOJIbI Ha ['eomerputo 7-9 knaccax Boiaensercs 204 yaca mno
68 yacoB B ToJ] B KaXKJIOM Kiacce. B ¢Bsg3u ¢ atuM B 7 Kj1acce jpo06aBieHO 18 yacoB
Ha CIIEYIONIUE TEMBI:

1. HavanbHble TeoMeTpuuecKkue cBeeHus: 3 yaca.

2. TpeyroqpHUKH 4Yaca 6 4acoB

3. TlapamnenpHble NpsiMble 5 4ACOB

4., CoOoTHOIIECHHUS MCXKAY CTOPOHAMHU U YIJIaMHU Tpeyro.]]]’:»HHKa‘I- gaca

4. JINYHOCTHBIE, MeTanpeAMeTHbIE U MIPeAMeTHbIE Pe3yJbTAThI 0CBOEHHS

yueOHoro npeamera «I'eomeTpus»
[Iporpamma obecrieunBaeT TOCTHXKEHHUE CIEAYIOUIUX Pe3yIbTaTOB OCBOCHUS

O6p&30BaT€HLHOﬁ mporpaMmMbl OCHOBHOT'O O6III€FO O6p330BaHI/ISI:
JAUYHOCNIHbIE.

(dbopMHpOBaHUE OTBETCTBCHHOI'O OTHOIICHUS K YYEHHIO, TOTOBHOCTH H
CroCOOHOCTH OOydYarolmUXCcs K CaMOPa3BUTHIO M CcaMOOOpa3OBaHHUIO Ha
OCHOBE MOTHBAIIMM K OOYYEHHIO U IIO03HAHUIO, BHIOOPY JaJIbHEHIIIETO
oOpa3oBanus Ha 0a3e OpHEHTHUPOBKM B Mupe npodeccuii u
npodeccroHaIbHbBIX MPEANOUTCHUH, OCO3HAHHOMY MOCTPOSHHIO
WHJMBUIYaJTbHOH 00pa30BaTEeIbHON TPACKTOPUU C YUETOM YCTOMUYMBBIX
MO3HABATEILHBIX HHTEPECOB,;

dbopmupoBaHue 1IEJIOCTHOT'O MHPOBO33PEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHON IPAKTUKU;
dbopMupoBaHue KOMMYHHKATHBHOHW KOMIIETCHTHOCTH B OOIIEHUH U
COTPYJHHUYECTBE CO CBEPCTHHKAMH, CTapIIUMH W  MJIQIIIUMHA B
00pa3oBaTeIbHOM, OOIIECTBEHHO ITOJIC3HOM, y4eOHO HCCIICAOBATEIBCKOM,
TBOPYECKOM M JPYTUX BUJAX ASATCILHOCTH,

yMEHHE SCHO, TOYHO, TPAMOTHO H3JaraTh CBOM MBICIM B YCTHOH H
IMUCbMEHHOM peuH, TIOHMMAaTh CMBICJ IMOCTABJICHHOMN 3aJjay, BBICTPAMBATH
apryMEHTAINIO, IPUBOIUTH MPUMEPHI U KOHTPIIPUMPHI;

KPUTUYHOCTh MBIIIUICHUS, YMEHHE PacCIO3HABATh JIOTHYECKH HEKOPPEKTHBIC
BBICKA3bIBaHHMS, OTJIMYATh THIIOTE3Y OT (haKTa;

KPEaTHUBHOCTh MBIIIUICHUS, WHHUIIMATHBA, HAXOJYHBOCTh, AKTUBHOCTH TIPH
peIIeHNH TeOMETPUICCKHX 33129,

yMEHHE KOHTPOJIMPOBATH MPOIECC U PE3yIbTaT y4eOHOW MaTeMaTHYeCKOH
JESITCILHOCTH,

CITOCOOHOCTh K 3MOIMOHAIBHOMY BOCHIPHSITHIO MaTEMAaTHYCCKHX OOBEKTOB,
3a71a4, PEIICHUN, pACCYKICHUM;

MemanpedMeMH ble.’



YMEHHUE CaMOCTOSITEJIbHO IJIAHUPOBAThH aJbTEPHATUBHBIC MYTU JOCTHUKEHUS
1eseil, 0CO3HaHHO BBIOMPATh Hambosee 3(PPEKTUBHBIE CIOCOOBI PEIICHUS
y4eOHBIX U TTO3HABATEIbHBIX 33]1a4;

YMEHHUE OCYIIECTBIIATh KOHTPOJIb IO PE3YIABTATy U MO CMOCO0Y ACHCTBUS Ha
YPOBHE MPOU3BOIHLHOTO BHUMAHUSI 1 BHOCUTh HEOOXOIMMbIE KOPPEKTHUBBI;
yMEHUE aJIeKBaTHO OIICHMBATh MPaBWIBHOCTh WM  ONIMOOYHOCTH
BBITIOJIHEHUST yUeOHOM 3a/1auu, €€ 00BEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIE
BO3MOXKHOCTH €€ PELICHHUS;

OCO3HAHHOE BJIAJICHUE JIOTUYECKUMH JIEUCTBUSIMU OIPEIEIICHUS IOHATUM,
0000IIIeHNs, YCTAHOBJICHUS aHAJOTUM, KIacCU(PUKAIIMU Ha OCHOBE
CaMOCTOSATEIBLHOTO BBIOOpA OCHOBaHUNH KPUTEPUEB,
YCTaHOBJICHUSAPOJOBUIOBBIXCBSI3EH;

yMEHUE  YyCTaHABIWBAaTh IMPUYMHHO-CIEJICTBEHHBIC  CBSI3U, CTPOUTH
JIOTUYECKOE paCCyXJEHUEe, YMO3aKIloueHne (MHIYKTUBHOE, ACAYKTUBHOE U
10 aHAJIOTHH) U BBIBO/IBI;

yMEHHE  CO3/1aBaTh, TMPUMEHATh W  NPeoOpa3oBbIBATH  3HAKOBO-
CUMBOJIMYECKUE CPEJICTBA, MOJEIM W CXEMbI IS pelieHdus Y4YeOHBIX U
MO3HaBATEIBHBIX 337124,

YMEHHE OpraHuW30BBIBATH Y4YEOHOE COTPYJHUYECTBO U COBMECTHYIO
NEeSTENbHOCTh C YYUTEJEM M CBEPCTHUKAMH: OMPENEisaTh e,
pacipenensiTh byHKIMN u poiu YYaCTHUKOB,
obmue crmocoObl paboThl; YMEHHE paboTaTh B TpyMIe: HAXOAHWTh oOIee
pelieHre M paspeniaTth KOH(IMKTHI HA OCHOBE COTJIACOBAHMS IMO3ULIMA U
yuéTa UHTEPECOB; CIIylaTh NapTHEPA; POopMyIHpOBaTH, APTYMEHTUPOBATH U
OTCTanuBaTh CBOE MHEHHUE,

dbopMupoBaHue W  pa3BUTHE YYEOHOM ©  OOIIE-MOIb30BATEIHCKON
KOMIIETEHTHOCTH B O0JacTM  HUCIIOJBb30BaHUS  HH(POPMAIIMOHHO-
KOMMYHUKaIMOHHBIX TexHOoJIorui (MKT-koMneTeHTHOCTH);
NepBOHAYAIBHBIC TIPEACTaBICHUS 00 MACSX U O METOJIaX MATEeMATHKU Kak
00 YHHMBEPCAJIbHOM $S3bIKE HAYKH W TEXHUKU, O CPEACTBE MOJCITHPOBAHMUS
SIBIICHUW W TIPOLIECCOB;

yMEHHE BHJJETh MAaTEMaTHYECKYI0 3a/ladyy B KOHTEKCTE MPOOJIEMHOM
CUTYyalluu B JIPYTrUX JUCUUILIUHAX, B OKPYKAIOIIEH KU3HU;

yMEHHE HaXOAUTh B PA3TMYHBIX UCTOYHUKAX WH(MOPMAINIO, HEOOXOIUMYIO
JUISl pELICHUs] MaTEeMaTUYECKUX MpoOJeM, U MPEACTaBIsATh €€ B MOHATHOM
dopwme; MIPUHUMATh pelieHue
B YCIOBHUSIX HENOJHOW M H30BITOYHOM, TOYHOM U BEPOSTHOCTHOMU
uHpOpMaIIHH;

yMEHHUE MOHUMAaTh U UCTOJb30BaTh MAaTEMATUUYECKUE CPEACTBA HATJISTHOCTH
(pUCYHKH, YEpTEX MU, CXeMbl U Jp.) JJs WUIIOCTpalUW, WHTEpHpETalnH,
apryMeHTalluu;

YMEHHUE BBIIBUTaTh TMIOTE3bl MPHU PEIICHUU Y4eOHBIX 3a/7a4 U MOHUMATh
HEO0OXOJUMOCTb UX MTPOBEPKU;



YMEHHE MPUMEHITh UHAYKTHUBHBIE U JEAYKTHUBHBIE CIIOCOOBI PACCYXKACHUIA,
BUJIETh PA3JIMYHbIE CTPATETUU PELIECHUS 3a/1a4;

MOHUMAaHUE CYIIHOCTU aJrOPUTMUYECKUX NpEeANUcaHuil U  yMEHUue
JEHACTBOBATh B COOTBETCTBUU C MPEI0KEHHBIM aITOPUTMOM;

YMEHHE CaMOCTOSITEIbHO CTaBUTh 1I€JIM, BHIOMPATh U CO3/1aBaTh aJITOPUTMBI
JUIS pelIeHusl y4eOHBIX MaTEMAaTUYECKUX MPOOIIeM;

YMEHHE IJIAaHUPOBATh U OCYUIECTBIATH NESATEIbHOCTh, HANpPaBICHHYIO Ha
pellIeHue 3a1a4 UCCIIEI0BATEIbCKOTO XapaKTepa;

npeomemuvie:

OBJIajicHUE 0a30BBIM TOHSTUMHBIM ammapaToM IO OCHOBHBIM pa3jeiaM
COJIEpKaHMsl; TIpPeICTaBlIeHue 00 OCHOBHBIX M3y4aeMbIX MOHATUSIX (YUCIIO,
reomeTpudeckas (Qurypa) Kak BaXKHEHIIUX MAaTeMaTHYECKUX MOJIEIX,
MO3BOJISIIOIIMX OMMUCHIBATH U U3y4YaTh PEAJIbHBIE TPOLIECCHI U SBJICHUS;
yMeHHe paboTaTh C TeOMETPUUYECKUM TEKCTOM (aHaJU3UPOBATh, U3BIICKATh
HE0OX0AUMYI0 MH(POPMAIINIO), TOUHO U TPAMOTHO BBIpa)kaTh CBOM MBICIIU B
YCTHOM 51 MMMCbMEHHOM peuu
C TNOPUMEHEHHEM  MaTEeMAaTH4YECKOM TEPMHUHOJIOTMM U  CHUMBOJIUKH,
UCITIOJIH30BaTh PA3JIMYHbBIC S3BIKM MATEMATHKH, POBOJIUTH KJIacCU(PUKAIIUH,
Jgoruvyeckue 000CHOBaHUS, JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUIA;
OBJAJICHUE HABBIKAMU  YCTHBIX, IIUCBMEHHBIX, HWHCTPYMEHTAJbHBIX
BBIUMCJICHUN;

OBJIAQJICHUE TE€OMETPUUYECKUM SI3BIKOM, YMEHHME MCIIOIb30BaTh €r0 s
ONMCAaHUS NPEAMETOB OKPYKAIOILIET0 MHUpPA, Pa3BUTUE NPOCTPAHCTBEHHBIX
IIPEACTABICHUN u N300pa3UTENbHBIX
YMEHUH, MPUOOPETECHNE HABBIKOB T€OMETPHUCCKUX TTOCTPOCHHUI;

YCBOCHHE CUCTEMATHYECKUX 3HAHUH O MJIOCKUX (PUTypax U MX CBOMCTBaX, a
TaKXe€ Ha HAIJBIAHOM YPOBHE — O IPOCTEMIIUX MPOCTPAHCTBEHHBIX Telax,
YMEHHE NPUMEHATH CHUCTEMATUYECKHME 3HAaHMS O HHUX Ui pELICHUS
F€OMETPUYECKUX U MPAKTUYECKUX 33134,

YMEHHE HU3MEPATh JJIMHBl OTPE3KOB, BEJIWYMHBI YIJIOB, HCIOJIb30BAaTh
dbopMynbl NS HAXOXKACHUS IMEPUMETPOB, IUIomaned u  00BEMOB
T€OMETPUYECKUX PUTyp;

YMEHHE IPUMEHATh HW3YUYCHHBIC TOHATHUS, PE3yJbTaTbl, METOIBI IS
pelIeHus 3a1a4 MPaKTUYECKOTO XapaKTepa U 3a1a4 U3 CMEXHBIX JUCIUIIINH
C HCHOJIb30BAHHEM TMpPU HEOOXOJUMOCTH CIPABOYHBIX MAaTEPHAIIOB,
KJIBKYJIATOPA, KOMITBIOTEPA.

5. Conep:xanue yyeOHoro npeamera «I'eomerpusi» /-9 kiaccol
Tabauna TeMaTHYeCKOro pacnpeaeTeHnsi KOJMYeCTBA YacoB:

n/n

P33Ile.llbl, TEMbI KoanuecTBO 4acos

Pabouasn Pabouasn
nporpaMMa | mporpamMmma

7 8 |9




1 HavasibHblE T€OMETpPUYECKUE CBEICHUSI. 7 7+3
2 TpeyroibHUKH. 14 14+6
3 [lapannenbHble MpsIMBIE. 9 9+5
4 CooTHOLIEHUS MEKY CTOPOHAMH H 16 16+4
yIJIaMH TPEYTOJIbHUKA.
5 YeThIpEXYTOIBHUKM. 14 14
6 [Tnomane. 14 14
7 [lonoOHBIE TPEYroJIbHUKHU. 19 19
8 OKpYXHOCTb. 17 17
9 BekTopsl 8 8
10 | Meron KOOpJMHAT. 10 10
11 | CooTHOlLIEHUSI MEXKIY CTOPOHAMU U 11 11
yriiamMu TpeyronbHHuKa. CKaasipHOe
PON3BEJICHHE BEKTOPOB.
12 | lnuHa OKPY>KHOCTH M IJIOWIAJb Kpyra. 12 12
13 | JIBuxeHus. 8 8
14 | HayaibHble CBeJeHUSI U3 CTEPEOMETPUHU. 8 8
15 | O6 akcuomax IJIAHUMETPHH. 2 2
16 | IloBTopenue. Pemenue 3amad. 17 4 4 9
17 | Bcero yacoB 186 68 68 |68
18 | KoHTpoaBHBIX padoT 14 3) 5 4

7 knacc (68 uacoes)

HavaabHble reoMeTpuyeckue ceaenus (7+3 u)

IIpsimas u oTpe3ok. JIyu u yrona. CpaBHeHHE OTPE3KOB U yrioB. 3MepeHue
oTpe3koB. M3mepenue yrnos. [lepnenaukyssipabie npsiMelie. Pemienue 3amau
OcHognas yenb — CUCTEMATU3MPOBATh 3HAHUS YUAILIUXCSl O TIPOCTEUIIINX
TeOMETPUUECKHX (PUTypax U UX CBOMCTBAX; BBECTH ITOHATHE PAaBEHCTBA (PHUTYD.

B nmanHOM TeMe BBOASTCA OCHOBHBIE T'€OMETPUYECKHE MOHSTHS U CBOMCTBA
MPOCTEUIITNX TEOMETPUUYECKUX (PUTYp HAa OCHOBE HATJISJIHBIX MPEIACTABICHHM
yUYaIuxcsi myTeM 0000IIeHs] OUYEBUIHBIX WM U3BECTHBIX M3 Kypca MaTEMaTHUKH
1—6 xmaccoB reomerpuyeckux (akToB. [ToHATHE aKCHOMBI HA HAYaJIBLHOM JTare
oOydeHHs] HEe BBOIUTCS, U CaMU aKCUOMBI HE (OPMYIHPYIOTCS B SIBHOM BHJC.
HeobOxonumple MCXOAHBIC MOJOKEHUS, HA OCHOBE KOTOPBIX M3Y4alOTCSl CBOMCTBA
reoOMeTpuIecKuXx (puryp, mpuBoAsTCS B onucatenbHOu hopme. [IpuHIIMIIHATEHBIM
MOMEHTOM  JIaHHOM TEMBI  SIBISIETCA  BBEJICHHUE  IOHSTHSA paBeHCTBA
r€OMETPUYECKUAX buryp Ha OCHOBE HarJsiIHOTO
MOHATUA  HaloXeHus.  OnpeieneHHOe  BHUMAHHWE  JIOJDKHO  yIENATHCS
MPAKTUYECKUM NPUIOKEHUAM T€OMETPUUECKUX MOHITHH.

Tpeyroabuuxu (14+6v)
[lepBblii mpU3HaK paBEeHCTBA TPEYTrOJbHUKOB. MenuaHbl, OUCCEKTPUCHI U
BBICOTBI TPEYTOJIbHHKA. BTOpOW U TpeTHl MPU3HAKN PABEHCTBA TPEYTOJIBHUKOB.
3ajaun Ha NOCTpoeHueE. Pemenue 3amayq
OcHogHasi yenb — BBECTH TIOHSITUE TEOPEMBI; BEIPAOOTATh YMEHHE I0KAa3bIBAThH



PaBEHCTBO TPEYTOJIbHUKOB C IMTOMOIIIBIO U3YYEHHBIX PU3HAKOB; BBECTU HOBBIN KJIACC
3a71a4 — Ha IIOCTPOEHHE C IOMOILIBIO [IUPKYJIS U JIMHEUKH.

[Ipu3Haku paBeHCTBA TPEYTrOJbHUKOB SIBJISIOTCS OCHOBHBIM  pabouyuM
amnmapaToM BCEro Kypca reoMerpuu. JlokazaTtenbcTBO OOJIBbIIEH YacTh TeopeMm
Kypca Y TakKe PEUICHHEe MHOTHUX 33/1a4 MIPOBOJUTCS IO CIEAYIOLIEH CXeMe: TOUCK
PaBHBIX TPEYTOJbHUKOB — OOOCHOBAaHHUE WX PABEHCTBA C TMOMOIIBI KAKOr'0-TO
MpU3HAKa — CJIEACTBUS, BBITEKAIONIME U3 PABEHCTBA TPEYrOJIbHUKOB.
[IpruMeHeHne NMPU3HAKOB PABEHCTBA TPEYTOJBHUKOB IMPU PEHICHUM 33Ja4 HAeT
BO3MOXHOCTh TIOCTEIIEHHO HAKAaIUIUBAaTh OMNbBIT MPOBEACHUS JOKA3aTEIbHBIX
paccyxkaenuii. Ha HadanbHOM »3Tane HW3y4YeHHS] W TPUMEHEHHS MPU3HAKOB
PaBEHCTBA TPEYTrOJBHUKOB II€J€CO00pa3HO HCIOJIb30BaTh 3aJa4d C TOTOBBIMU
YepTexKaMHu.

Mapanieabubie npsimbie  (9+54)

[Tpu3Haku napamieabHOCTH ABYX NMPSIMbIX. AKCHOMA MapayieIbHbIX TPSMbIX
Pemenue 3agau.

OcHoseHas yeb — BBECTU OJJHO U3 BAXKHEHIIIUX TOHSATHIA — MOHSITHE NapaUICIbHBIX
NPSIMBIX; JIaTh TIEPBOE MPEJICTABIICHUE 00 aKCHOMAaX M aKCHOMAaTHUECKOM METOIE B
TEOMETPUN; BBECTH aKCUOMY TTApAILICITLHBIX TIPSIMBbIX.

[Ipyv3Haky © CBOWCTBA MApAJUICNIbHBIX MPSIMBIX, CBSI3aHHBIE C YIJaMH,
00pa30BaHHBIMU TIPH MEPECEUEHUN JBYX MPIMBIX CEKYIIEeH (HaKpecT JexalluMH,
OJTHOCTOPOHHUMH, COOTBETCTBEHHBIMH), IIMPOKO HMCHOJB3YIOTCS B JajJbHEUIIEM
OpU WU3YyYEHUU YETHIPEXYTOJbHUKOB, MOJOOHBIX TPEYrOJbHUKOB, MPU PEIICHUU
3a/1a4, a TAKKe B Kypce CTEPEOMETPUH.

CoOTHOIIEHUSI MKy CTOPOHAMH M yIjIaMHu Tpeyroiabuuka (16+4 u)

Cymma yrnoB TpeyrojibHuka. COOTHOILICHUS MEXKIYy CTOPOHAMHU U YriaMu
TpeyroiabHuka. [IpsmoyronbHble TpeyroiapHuku. [locTpoeHue TpeyrojibHUKA MO
TPEM dJIEMEHTAM
Pemenne 3amau
OcHosnasi yenb — pacCMOTPETh HOBBIE MHTEPECHBIE U BaXKHBIE CBOMCTBA
TPEYTOJIbHUKOB.

B naHHOM Teme nOKa3bIBACTCA OJIHA W3 BAXHEUIIUX TEOPEM I€OMETPUU —
TEOpeMa O CyMME YIJIOB TpeyroibHuka. OHa MO3BOJIAET AaTh KIAacCU(DHUKALIUIO
TPEYTrOJBLHUKOB MO yrjlaM (OCTPOYTOJIbHBIN, MPSAMOYTOJIbHBIN, TYHOYTOJIbHBIN), a
TaK)K€ YCTAHOBUTH HEKOTOPHIE CBOMCTBA U MPHU3HAKU PABEHCTBA MPSMOYTOJbHBIX
TPEYTOJIbHUKOB.

[lonsiTe paccTostHUsL MEXAY NapaUIeIbHBIMUA MPSIMBIMU BBOJAMUTCS Ha OCHOBE
JOKA3aHHOM MPEIBAPUTEIBLHO TEOPEMBI O TOM, UYTO BCE TOYKM KaXJOM W3 JBYX
NapajuieNIbHbIX MPSMbBIX PABHOYAAJIEHBI OT APYrol MpsIMOM. DTO MOHSATHUE UTPAET
BAXXKHYIO POJIb, B YACTHOCTHU HUCHOJIB3YETCS B 3aJ1a4ax Ha MOCTPOCHHUE.

[Ipu pemiennu 3aga4 Ha NOCTPOEHUE B 7 KIIACCE CIAEAYET OTPAHUYUTHCSA TOJIBKO
BBITIOJIHEHUEM U OINKHCAaHUEM TMOCTPOCHUSI HCKOMOM ¢urypol. B oTnenbHbIX
ClIy4dasiX MOXHO TIPOBECTH YCTHO aHaJIW3 M J0KA3aTelIbCTBO, A JJIEMEHTHI
WCCIIEIOBAHUS JIOJDKHBI IPUCYTCTBOBATh JIMIIb TOTrAAa, KOrJa 3TO OrOBOPEHO
YCJIOBHEM 3a/1a4H.

IMoBTOpenne. Pemenue 3axau (4 u)



OcHosnas yenv. [10BTOpUTH, 3aKpenuTh U 00001UTH OCHOBHBIE 3YH,
IIOJIy4YE€HHBIE B 7 KJ1acce.

8 knacc (68 uacos)

YeruIpexyrojibHuku (14 u)

Mpuoroyronenuku. [lapamnenorpamm u tpanernus. IIpsmoyronbHuk, pom0, KBaapaT
Perenne 3anau

OcHosnasi yenb — W3YyUYUTh HauOoOJIee BaXKHbIE BUABI YETHIPEXYTOJbHUKOB —
napajiesiorpaMmMm,  NPSMOYTOJbHHK, poMO,  KBajapaT, Tpameuuro; JaaTh
npejacTaBieHue o purypax, 001aaaronMx 0CEBOM WIK IIEHTPAIBHOW CUMMETPHUEH.

JlokazaTenbcTBa OOJIBITMHCTBA TEOPEM JAHHON TEMBI U PEIIEHUs] MHOTHX 3a71a4
MPOBOASTCS C MOMOIIBIO MTPHU3HAKOB PABEHCTBA TPEYTOJBHUKOB, TIOATOMY IMOJIE3HO
UX TTOBTOPUTH B HAYaJIe U3YUEHUS TEMBI.

OceBass W IEHTpajdbHas CHUMMETPUU BBOJATCS HE Kak mpeoOpa3oBaHUE
IUIOCKOCTH, a KaK CBOWCTBA TeoMeTpuyeckux (¢Guryp, B  YaCTHOCTH
YETHIPEXYTOJIbHUKOB. PaccMOTpeHME 3THX MOHSITUUA Kak JBMKEHUM IJIOCKOCTH
cocToutcs B 9 kiacce.

Maomans (14 u)
[Inomanes MHoroyronpHuka. [Inomaam mnapamienorpaMmma, TPEYrojJbHHUKA U
tpanenun. Teopema [Mudaropa. Pemenue 3agau

OcHosHas yenb — pacUIUPUTh U YIIYOUTHh MOJy4YeHHblE B 5—6 Kiaccax
NPEJICTABIICHUsT yYalluxcsi 00 M3MEpPEeHUH W BBIYMCICHUU IUIONIAJeH; BBHIBECTH
dopMynbl  TIOmMAAENd  MPSMOYTOJIbHHMKA, IapajieJiorpaMma, TpeyrojbHUKa,
Tparneluu; 10Ka3aTh OJIHY U3 TJIaBHBIX TEOpEM reoMeTpuu — teopemy Iludaropa.

BeiBog ~ dopmyn  ais BBIUMCIACHUS — IUIOIIANEHd  MPSMOYTOJIbHMKA,
napajiesiorpaMma, TPEyrojabHUKa, TPalelM OCHOBBIBAETCS HA JBYX OCHOBHBIX
CBOMCTBaxX IUIOHWIAZEH, KOTOpPblE NPUHUMAIOTCA MCXOAsS W3  HArJISIHBIX
Npe/ICTaBIICHUH, a Takke Ha opMylie TUIOMAau KBaapaTa, 000OCHOBAaHUE KOTOPOM
HE SBJISIETCS 00s13aTENBHBIM JJIST yUAIIHXCA.

HeTrpaaummonHo# st MIKOJIBHOTO Kypca SIBJISETCS TeopeMa 00 OTHOIICHUU
IUIOIIA/IEN TPEYroJIbHUKOB, HMMEIIIHUX N0 paBHOMY yriay. OHa MO3BOJISIET B
JaNbHEHIIIEM JaTh MPOCTOE MOKA3aTeIbCTBO MPU3HAKOB MOA00US TPEYTOJIHHUKOB.
B sTOM cocTOMT OIHO W3 MPEUMYIIECTB, OOYCIOBICHHBIX PAHHUM BBEICHHUEM
MOHSATHUS IOIIAIN.

JlokazaTenbcTBO TeopeMbl [Indaropa oCHOBBIBACTCS Ha CBOMCTBAX IUIOMIAJCH H
dopMymax mis miomaned KBaapaTa M IPSAMOYTrojbHUKA. J[OKa3bIBaeTcs Takxke
TeopeMa, obpatHast Teopeme [Tudaropa.

IlonoOHble Tpeyroabuuku (19 u)

Onpenenenre noJoOHBIX TPEYroJbHUKOB. [Ipu3Haku nogo6ust TpeyrojbHUKOB
[IpuMeHeHue mogo0us K 10Ka3aTENbCTBY TEOPEM U PEILICHUIO 3a/1a4
CoOTHOILIIEHNS MEXKTY CTOPOHAMH U YTIIAMU MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

OcHosHasi yenb — BBECTH MOHATHE MOJOOHBIX TPEYrOJbHUKOB; PACCMOTPETh
MPU3HAKUA TOJI00USI TPEYroJIbHUKOB M UX MPUMEHEHHUS; CeiaTh MEpBbIA IIar B
OCBOCHHH YYAIIUMHUCS TPUTOHOMETPHUUECKOIO aIlapara TeOMETPUHU.



Onpenenenue  MOJOOHBIX  TPEYrOoJHbHUKOB  JAeTCs HE  Ha  OCHOBE
npeoOpa3oBaHus MOA00Ms, a 4epe3 PaBEHCTBO YIJOB M MPOMOPIHMOHAIBHOCTH
CXOJICTBEHHBIX CTOPOH.

[IpusHaku momo0usi TPEYroJbHUKOB JOKA3BIBAIOTCS C MOMOIIBIO TEOPEMBbI 00
OTHOIIIEHUH TUIOMIAJeH TPEYTrOIbHUKOB, UMEIOIIHNX 110 PABHOMY YTIIy.

Ha ocHoBe mnpu3HakoB moa00MsI JOKA3bIBAETCS TeOpeMa O CpPEIHEW JIUHUU
TPEYroibHUKA, YTBEPKICHHE O TOYKE IMEPECEUCHHUS MeIUaH TPEyrojbHHUKA, a
TAaK)K€ JIBA YTBEPXKIEHUS O TMPOIMOPIUOHATIBHBIX OTpPE3KaxX B MPSIMOYTOJIbLHOM
TpeyrojibHuke. Jlaercss mpencraBieHWEe O METOJE MoAoOMs B 3ajJadax Ha
OCTPOEHHE.

B 3akiroueHue TeMbl BBOJSITCS DJIEMEHTHI TPUTOHOMETPUU — CHUHYC, KOCUHYC U
TAHT'E€HC OCTPOTO yria MPsIMOYTOJIBHOTO TPEYTrOIbHUKA.

Oxpyxuoctb (17 u)

KacarenvbHast k okpykHoctu. lleHTpanbHble W BHOHCaHHBIE YIJIbl. YeTwipe
3amMedaTeIbHbIe TOYKU TPEyroJibHUKa. BrucaHHas U omucaHHas OKPYKHOCTH
Pemenue 3amau

OcHosHasi yenb — PACHIUPUTH CBEACHUS 00 OKPYKHOCTH, IOJy4YEHHBIE
yYalluMHUCs B 7 Kjacce; M3y4YWTh HOBbIE (DAKThI, CBS3aHHBIC C OKPYKHOCTHIO;
MO3HAKOMUTH YYAIIMXCSI C YETHIPbMSI 3aMeUaTelIbHBIMH TOYKAMHU TPEYTrOJIbHUKA.

B naHHOW TeMeé BBOAMTCS MHOI'O HOBBIX IMOHSATUWA U PACCMaTPUBAETCS MHOIO
YTBEPKACHUMN, CBSI3aHHBIX C OKPYKHOCTBbIO. JI1s1 MX YCBOEHHs ClEeAyeT YAEIHUTh
00JIBIII0C BHUMAHKE PEUICHUIO 3a/1a4.

VYTBepkIeHHsT O TOYKe TepeceueHrss OUCCEKTPUC TPEeYrojbHUKAa M TOYKE
NEPECEYEHUsI CEPEIMHHBIX MEPIEHANKYJISIPOB K CTOPOHAM TPEYTrOJbHUKA
BBIBOJIATCS KaK CJEICTBUS U3 TEOPEM O CBOMCTBAX OWCCEKTPUCHI yria H
CEpPEANHHOTO MEPIEHINKYIISIpa K OTpe3Ky. Teopema 0 TOUKE NMEpPEeceYeHus: BbICOT
TpPEYroibHUKA (MU UX MPOAOJIKEHHI) TOKA3bIBAETCS C IOMOILBIO YTBEPKICHHUS O
TOUYKE MEPECEUEHUS CEPEIUHHBIX MTEPIEHIUKYIISIPOB.

Hapsimy ¢ Tteopemamu 00 OKPYXHOCTAX, BIHUCAHHOW B TPEYTOJIbHUK U
OMMCAaHHOM OKOJI0O HEro, pacCcMaTPUBAIOTCA CBOMCTBO CTOPOH OIMHCAHHOTO
YEThIPEXYTOJIbHUKA U CBOMCTBO YIJIOB BIIMCAHHOTO YETHIPEXYTOJIbHUKA.
IHoBTOopenue. Pemenue 3axau (4 u)

OcHosnas yenv. 11oBTOpUTH, 3aKpenUTh U 00001IUTh OCHOBHBIE 3Y H, monyyeHHbIe
B 8 KJ1acce.

9 knacc (68 uacoes)
BekTopsbl. MeToa koopauHat (18 u)
[Tonsatue BekTopa. CrokeHUE U BHIYMTAHUE BEKTOPOB. YMHOXEHHUE BEKTOpa HA
yucio.lIpumenenne BeKTOpOB K pelieHuto3aaad. KoopanHaTel BEKTOpa.
[Ipocreimue 3aaun B KOOpAMHATAX. Y PABHEHUSI OKPYKHOCTH U MPSIMOM.
Pemenune 3amau
OcHosHas yenb — HAYYUTh YYallUXCsl BBIMIOJHATH JEUCTBUSL HAJl BEKTOpaMU
KaK HalpaBJICHHbIMHU OTPE3KAMHU, YTO BaXKHO JIJIsi IPUMEHEHUSI BEKTOPOB B (DU3UKE;
MMO3HAKOMUTH C KCIOJIb30BAHHEM BEKTOPOB M METOJa KOOPAMHAT MpPHU PEIICHUU
r€OMETPUYECKUX 3a7a4.



BekTop omnpeaensercs Kak HallpaBiI€HHBIM OTPE30K U JEHCTBUS HaJ BEKTOpaMu
BBOJISITCSL TaK, KaK 3TO MPUHATO B (u3uke, T. E. Kak IelCTBUs ¢ HAaNlpaBICHHBIMU
orpe3kamu. OCHOBHOE€ BHHUMAHHME JOJDKHO OBITh YAEJIEHO BBIPAOOTKE YMEHHI
BBINIOJIHATh OINEpaluy HaJ BEKTOpaMU (CKJIAAbIBaTh BEKTOPHl MO MpaBHiaM
TPEYrojibHUKa M MapajljiejorpaMma, CTPOUTb BEKTOp, PAaBHBIM Pa3HOCTH JBYX
JAHHBIX BEKTOPOB, a TaKKe€ BEKTOP, PaBHbIA NMPOU3BEACHUIO JAHHOTO BEKTOpa Ha
JTAHHOE YHCIIO).

Ha nmpumepax moka3bIBaeTcs, Kak BEKTOPbl MOTYT NPUMEHATHCS K PELICHUIO
reoMeTpudeckux 3agad. Jlemoncrpupyerca 3¢ PpeKTUBHOCTh NPUMEHEHHUS POpMYIT
JUISL  KOOpPAMHAT CEpeAMHBbl OTpPE3Ka, PACCTOSHUSA MEXKIYy JBYMS TOUYKAMH,
YPaBHEHHI OKPY>KHOCTU W IPSIMOM B KOHKPETHBIX T€OMETPUUECKUX 3a/Jauax, TeM
CaMbIM JlaeTcsl Mpe/cTaBleHne 00 U3YyYEeHUU IeOMETpUUEeCKUX (UTyp ¢ TTOMOIIbIO
METOJI0B alreOphl.

CooTHOLIEHUSI MeXAy CTOPOHAMM MW YIJaMH TpeyrojbHuka. CkajasipHoe
npousBepeHne BeKTOpoB (11 u)
Cunyc, KOCUHYC, TaHT€HC, KOTaHreHC yriia.COOTHOIIEHUS] MEXKIY CTOPOHAMHU U
yriiamMu TpeyroibHuka. CKansipHOe NpousBeieHre BekTopoBPemenue 3anay
OcHosHas yenb — pa3BUTh YMEHUE YUAITUXCS IPUMEHATh
TPUTOHOMETPUYECKUIA armapaT Mpu PEIICHUH TeOMETPUUECKHUX 3a/1ay.

Cunyc u kocunyc mwoboro yriaa ot 0° mo 180° BBOASTCS € TOMOIIBIO
EAMHUYHON MOJIYOKPY>KHOCTH, JI0Ka3bIBAIOTCS TEOPEMBI CHHYCOB M KOCHHYCOB H
BBIBOJIUTCS €11e 0JIHA (POpMYyJIa IJIOMIAU TPEYroJbHUKA (ITOJIOBUHA MPOU3BEICHHUS
JIBYX CTOPOH Ha CHHYC YIJIa MEXIy HUMH). DTOT amnmapaT HpUMEHsSETCS K
PEIICHHUIO TPEYTOJIbHUKOB.

CkansipHOe TIpOM3BEICHUE BEKTOPOB BBOJUTCS Kak B (pu3uke (MpoOM3BEICHUE
JUIMH BEKTOPOB HAa KOCHHYC YIlla MeXny HuMH). PaccmaTpuBaroTcs cBOMCTBa
CKaJISIpHOTO TIPOM3BENICHUS U €ro MPUMEHEHWE TPH PEHICHUH TeOMETPHUECKHUX
3ajady.

OcHOBHOE BHUMAaHHE CIIEAYET YICIUTh BbIPAOOTKE TMPOYHBIX HABHIKOB B
IIPUMEHEHUU TPUTOHOMETPUYECKOTO amnmapara IMpUd PEIIEHUH T€OMETPUYECKUX
3a/1ad4.

JIInHA OKPYKHOCTH U IUIOIAAb Kpyra (12 u)

IIpaBrnbHBIE MHOTOYTOIBHUKH. [[MHA OKPYXHOCTH U IUIOIIaAb Kpyra.
Pemenue 3anau

OcHosHas yenb — PacIlupUTh 3HAHUE YYAIIMXCSl O MHOIOYTOJIBHUKAX; PACCMOTPETh
MOHATHS JUTHHBI OKPY>KHOCTH U TUIOLIAAN Kpyra ¥ (JOPMYJIbI ISl UX BEIYHUCIICHHS.

B Havasme Tembl naercd ONpeeieHUE IPaBUIBHOTO MHOIOYTOJbHUKA, U
paccMaTpuBalOTCS TeOpeMbl 00 OKPYXHOCTAX, OINUCAaHHE OKOJO MPaBHIBHOTO
MHOTOYTOJIbHUKAa W BIHMCaHHOW B Hero. C MOMOIIBIO OMMCAHHOM OKPYXHOCTH
pEelIaroTCs 3a/la4yd O NOCTPOEHUHU NMPABUIIBHOIO MIECTHYTOJbHUKA U MPaBUIBHOIO
2n - yroNbHUKA, €CJIN JJaH MPABUIbHBIN /- YTOJIBHHUK.

@opMyJibl, BBIPAXKAIOIINE CTOPOHY IMPAaBWIBHOIO MHOTOYIOJBHUK W paguyc
BIIUCAHHOW B HEro OKPYXHOCTH Yepe3 paJuyc OIHUCAaHHOM OKPY>KHOCTH,
UCIIOJIB3YIOTCSI TPU BbIBOAE (OPMYJN JUIMHBI OKPYXHOCTH M IUIOIIAAU Kpyra.
BeiBog omupaeTcss Ha HMHTYMTUBHOE TPEJICTaBIEHUE O IMpejaesie: IpH



HEOTPAaHWYCHHOM YBEIMYCHHHM 4YHCIa CTOPOH MPaBUIBHOTO MHOTOYTOJIbHHKA,
BIIMCAHHOTO B OKPY)KHOCTb, €T0 MEPUMETP CTPEMUTCS K IJIUHE 3TOH OKPYKHOCTH,
a TUIOIIAaIh — K TUIOMIAAN KPyra, OTPaHHYEHHOTO OKPY>KHOCTBIO.
JBuxenuss (8 u)
[Tonstue nBuxenus. IlapauienbHbli IEpeHOC U TOBOPOT. Pemenue 3anau
OcHosHas yenb — TO3HAKOMUTD YYAITUXCS C TIOHSTHE: IBHXKCHHS U €T0
CBOMCTBaMH, C OCHOBHBIMHU BUJIaMU JBUKEHUH, C B3AUMOOTHOIIICHUSIMHA
HAIOKCHUW U JIBUKECHUU.

JIBID>KEHHE IUIOCKOCTH BBOJMTCS KaK OTOOpaKeHHE IUJIOCKOCTH Ha ceos,
COXPAHSIONIEE PACCTOSHUE MKy TOUukaMmu. [Ipu paccMOTpeHUH BUIOB JIBHKCHHM
OCHOBHOE BHHMAaHHUE YACISICTCS IOCTPOCHHUIO 00pas3oB TOYEK, IPSIMBIX,
OTPE3KOB, TPEYrOJbHUKOB npu OCCBOM M IEHTPAIBHOW CHMMETPUSX,
napajiuIeIbHOM TepeHoce, moBopoT. Ha 3ddekTHhIX nmpumepax ToKa3bIBaeTCs
NPUMCHCHHUE IBYDKCHHUU MPU PEIICHUH TEOMETPUUYCCKUX 3a]1ad.

[ToHsITHE HAIO’)KEHUSI OTHOCUTCS B JIAHHOM KypCE€ K YMCJIy OCHOBHBIX TTOHSTHH.
Jloka3pIBaeTCsA, YTO  TOHATUS  HAJOXKCHHUS W JIBDKCHHS  SIBJISTIOTCS
SKBHBAJICHTHBIMU: JI000C HAJIOKCHUE SBISCTCS JBWKCHHUEM IIIOCKOCTH M
oOpatHo. M3ydeHue J0Ka3aTelbCTBA HE SBIAECTE 00s3aTEIBHBIM, OJTHAKO CIEIYET
PaccMOTPETh CBSI3b MOHATUH HAJOXKCHUS U JBUKCHUS.

HauanbHble cBegeHusi U3 cTepeoMeTpuu (8 u)

Mmuororpanauku. Tena ¥ TOBEPXHOCTH BpalleHUS

OcHogHas yenvb — J1aTh HAYAJILHOE MIPEICTABICHHUE O TellaX U MOBEPXHOCTSX B
IPOCTPAHCTBE; MO3HAKOMUTD YHAIIUXCS C OCHOB HOBBIMU (hOpMYIaMu JJist
BBIUMCIICHUS IJIOMIAJIEH TOBEPXHOCTEN U 0O0HEMOB TeTl.

PaccMoTpenre mpoCTEHIIMX MHOTOTPAHHUKOB (TIPU3MBI, Tapajuiesienunesa,
MUPAMHJIBI), @ TAKKE TEJ U MOBEPXHOCTEN BpalleHuil (IIMINHIpa, KOHyca, chepsl,
miapa) MPOBOAMTCS HA OCHOBE HATJSIHBIX MpPEICTaBIECHUU, 03 TpHUBIICUCHUS
akcuoMm ctepeoMeTpur. DOpMymbl ISl BBIYUCICHHS OOBEMOB YKa3aHHBIX TeEJ
BBIBOJATCS Ha oOcHoBe mpuHIMna Kaambepu, ¢opMynbl s BBIYUCICHUS
TUIOMIAAN M OOKOBBIX TOBEPXHOCTEH IIJIMHIPA U KOHYCA TIOTYyYaIOTCS C TTOMOIIBIO
pa3BepTOK JTHX MOBEpXHOCTeH, (opmyna tiomaan chepbl npuBoguTCcs 0€3
000CHOBaHUS

006 akcuomax reomerpun (2 u)

becena 00 akcnoMax reoMeTpUH.

OcHosHnas yenb — nath Oonee TIyOOKOE MPEACTABICHHE O CHCTEME aKCHOM
TUTAHUMETPUH U aKCHOMATHYECKOM METO/JIE.

B nanHO# TemMe paccka3pIBaeTCSl O Pa3IMYHBIX CUCTEMAX aKCHOM T'€OMETPHUH, B
YACTHOCTHU O Pa3IMYHBIX CITOCO0AX BBEJCHUS MOHSATHUS PaBEHCTBA (DUTYD.
IHoBTOpenue. Pemenue 3agau (9 u)

OcnosHas yenw. [1oBTOpUTH, 3aKpenuTh U 0000mKUTHL OCHOBHBIE 3YH 3a
OCHOBHYIO IITKOJY.

6. TemaTnueckoe INIAHUPOBAHHUEC C ONIPEACICHUEM OCHOBHBIX BHI0B

yueOHOI 1esATeJTbHOCTH YIAIINXCs
7-9xnaccel (204 yacoB)



7 Kiaacc

Coaep:xanue TemaTnueckoe XapakTepucTHKAa OCHOBHBIX BH/0B
MarTepuasa IVIAHMPOBaHHUe AesTeJIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBbIX JAelicTBHI)
I'nasa 1. Jlunus, nomannasn, mouxa,
HavanbHhblie npsimas, , 0Tpe3ok. Jlyy, OOBACHSTDH, YTO TAKOE OTPE30K, JIyd, YroJl, Kakue
reoMeTpuvecKue YTOJI, NIOCKOCHIb. (GUryphl Ha3BIBAIOTCS] pAaBHBIMHU, KaK CPAaBHUBAIOTCS

ceenenus 10 yacos

CpaBHEHUE OTPE3KOB U
YIJIOB

N3mepenue oTpe3koB.
Nsmepenue yrios,
OuccekTpuca yria u eé
CBOMCTBA.
HUncmpymenmor ons
usMepeHull u
noCmMpOoeHul, usmepenue u
gbluUCTIeHUe Y2108, ONUH.
[Iepnen tukynspHbIe
TpsIMbIE

Pemrenne 3anau

N U3MEPAIOTCA OTPE3KU U YIJIbI, YTO TAKOC I'padyC U
rpaxycHas Mepa yria,

KAaKOM yroJl Ha3bIBaeTCs NMPSAMBIM, TYIIBIM, OCTPBIM,
Pa3BEPHYTHIM, YTO TAKOE CEPEINHA OTPE3KA U
OucceKkTpuca yria, Kakue Yribl Ha3bIBatOTCS
CMCKHBIMH W KaKUC BCPTUKAJIIBHBIMU
dbopmyaupoBaTh U 000CHOBBIBATH YTBEPIK/IE-

HHUS O CBOMCTBAaX CMEKHBIX U BCPTUKAJIBHBIX YIJIOB;
06L${CH$ITI>, KaKueC MpsAMBIC HA3bIBAIOTCS

NEePIEeH IUKYISIPHBIMU; (OPMYIUPOBATH U
000CHOBBIBATh YTBEPKJIECHHUE O CBOMCTBE

JBYX MPSMBIX, IEPIEHIUKYISPHBIX K TPEThEH;
n300pakaTh W PacloO3HABATh YKa3aHHbBIC
npocreire GUrypsl Ha yepTexax; penarh 3aauu,
CBs3aHHBIC C 3TUMHU HpOCTefIHIHMH

burypamu

I'nasa IL.
Tpeyroabanku
20 yacoB

I'eomerpuueckas durypa.
DopMHUPOBAHUETIPEICTAB-
JIEHUI O METanpeIMETHOM
MOHATUH «(DUTypar
Tpeyeonvrnuk. IlepBblii
IpU3HAK PaBEHCTBA
TPEYrOJbHUKOB.
Ilpsimoyeonvhbii,
0CMPOY20bHYI,
MYNnoy2oibHblU
mpey2onbHUKU.
Menuanbl, OUCCEKTPUCHI U
BBICOTHI TPEYroOJIbHUKA.
Pasrobedpennbiii
mpey2obHUK.

Bropoii u Tpetuit
pPU3HAKU PABEHCTBA
TPEYTrOJIbHUKOB.
OxpysicHocmb, Kpye.
I'eomempuueckue
nocmpoenusi 01
ULTIOCMPayuy c80UCma
2eomempuyeckux Queyp.
Hucmpymenmul ons
NOCMPOEHUN. YUPK)Tb,
JIUHEUKA, Y20bHUK.
IIpocmeiiwue
NOCMPOEHUsT YUPKYIeM U
JIUHEUKOU: NOCmMpOoeHuUe

OOBsCHATDH, KaKasi (PUTypa Ha3bIBACTCS
TPEYroJbHUKOM, YTO TaKOE BEPIIUHBI, CTOPOHBI,
YIJIbl U IEPUMETP TPEYTrOJbHUKA, KaKOH
TPEYTroJIbHUK Ha3bIBa€TCA PAaBHOOEIPEHHBIM U KaKOM
PaBHOCTOPOHHHUM, KaKue TPEyroJIbHUKU Ha3bIBAIOTCS
paBHBIMH; U300pakaTh U PACcIO3HABATh HA YEPTEKAX
TPEYTOJbHUKH U UX JEMEHTHI; GOPMYINUPOBATH U
JOKa3bIBaTh T€O-

pEeMBI 0 IPU3HAKAX PABEHCTBA TPEYTOJbHUKOB;
OOBSCHATH, UYTO HA3BIBACTCS MEPIICHIUKYIISIPOM,
MPOBEAEHHBIM M3 JaHHOW TOYKHU K JaHHOM MPSMOM;
dbopMynupoBaTh U I0Ka3bIBaTh TEOPEMY O
NEPICHIUKYISPE K MPSMOI; 0OBSACHATh, KaKue
OTPE3KHU Ha3bIBAIOTCS MEAMAHON, OUCCEKTPUCON U
BBICOTON TpeyroJibHUKA; POPMYIUPOBATH U
JOKa3bIBaTh TEOPEMBI O CBOMCTBAX
paBHOOEPEHHOT0 TPEYTOJIbHUKA; PElIaTh 3a/1a4H,
CBSI3aHHBIE C IPU3HAKaMU PaBEHCTBA TPEYrOJbHUKOB
U CBOICTBaMU paBHOOEIPEHHOTO TPEYrOJIbHUKA;
dbopMynupoBaTh ONpeaeeHue OKPYKHOCTH;
O0O0BSACHATH, UTO TAKOE IIEHTP, PaANyC, XOpaa U
JUaMeTp OKPYKHOCTH; peliaTh MPOCTEHIINEe 3a1aun
Ha MOCTPOEHHE (MIOCTPOCHUE YIJia, PABHOTO
JAHHOMY, TIOCTPOCHUE OMCCEKTPUCHI yIiia,
MOCTPOCHHE MEPIICHAUKYIISIPHBIX NPSIMBIX,
MOCTPOEHHE CEPEIUHBI OTPE3Ka) U 0OJiee CIOKHBIE
3a/1aud, UCTIOJB3YIOIINE YKa3aHHbIE TPOCTEHIINE;
CONIOCTABJISATh MOJTYYEHHBIN pe3yJbTaT C YCIOBUEM
3a/1a4d; AaHAJIM3UPOBATH BO3MOXKHbBIE CITy4an




buccekmpucul,
NnepneHoOuKyIApa K
npAMot, yena, paeHoco
oanHomy. 3ajauu Ha

IOCTPOEHHUE.
Pewmenne 3anau.
Ceoticmea pagHulx
mMpey201bHUKOS.
IIpusnaxu pasencmea
mpey201bHUKA.
Inasa 1. [Ipusnaku u ceoticmsea
IMapanneabHble | MapauIeIbHOCTH JABYX DopMynupoBaTh OIpeieIeHIE MapaiieIbHbIX
npsiMble MPSIMBIX IPSIMBIX; OOBSICHATH C IOMOUIBIO PUCYHKA, KAKHE
14 yacoB AKcruoMa napajuleNibHbIX | YIJIbl, 00pa30BaHHbIE IPU MIEPECEUEHUH ABYX
NpSIMBIX. Akcuoma HPSIMBIX CEKYIEl, HA3bIBAIOTCS HAKPECT JIeKAIIUMH,
napaniensHocmu KaKHe OJJHOCTOPOHHHUMH U KaKHe
Esexnuoa. Tepema @aneca. | COOTBETCTBEHHBIMH; POPMYIUPOBATh U JOKA3bIBATh
Pemenue 3agau TEOPEMBI, BhIpakarolllue MPU3HAKU MapalljieIbHOCTH
JBYX MPSIMBIX; OOBSACHATH, UYTO TAKOE AKCHOMBI
FEOMETPUH U KaKhe aKCHOMBI YK€ HCII0Ib30BaINCh
panee; GOpMYIHPOBATH AKCHOMY MapalIeNbHbIX
IPSMBIX ¥ BBIBOAUTH CII€ACTBUA U3 HEE;
(opMynHMpOBaTh U JOKA3bIBATh TEOPEMBI O
CBOICTBax MapauleIbHbIX PSIMBIX, 0OpaTHbIE
TeopeMaM O IPU3HAKax NapauieIbHOCTH,
CBSI3aHHBIX C HAKPECT JICKAIIUMH,
COOTBETCTBEHHBIMH U OJJHOCTOPOHHUMH YIJ1aMH, B
CBSI3U C 3TUM OOBSICHATH, UTO TAKOE YCIOBUE U
3aKJII0YEHUE TEOPEMBI, KaKasi TeopeMa Ha3bIBaeTCs
00paTHOM 110 OTHOIIECHHUIO K JAaHHOH TeopeMe;
OOBSCHATB,B YEM 3aKIIFOYAETCS METOJL
JI0Ka3aTeabCTBa OT MPOTUBHOTO:
(bopMynHMpoBaTh U AOKa3bIBaTh TEOPEMBI 00 yriax ¢
COOTBETCTBEHHO MapauIeIbHBIMU U
HEepIEHAUKYISIPHBIMUA CTOPOHAMU; IPUBOIUTH
IPUMEPHI UCIIOJIb30BAHUS ATOIO METO/A; PeLIaTh
3aJa4d Ha BBIYMCIICHUE, 10KA3aTeIbCTBO U
IIOCTPOEHUE, CBA3aHHBIE C NapalIebHbIMU
OPSMBIMU
I'naBa IV. Cymma yrios
CooTHomeHust TpeyroyibHUuKa. Buewnue | @opMynupoBaTh U J0Ka3bIBaTh TEOPEMY O CyMMe
MEKIY CTOpPO- Yelbl mpey2onbHUKdA. YIJI0B TPEYroJIbHUKA U €€ CIEICTBUE O BHELITHEM
HAMU U yraamu | [Ipavoyeonvhbii, yTJie TPEeYToJIbHUKA; IPOBOANTH KiIacCcu(PUKALIUIO
TPeyroJbHUKa 0CMPOY20IbHbI, TPEYroJIbHUKOB MO yriiaM; (opMyIupoBaTh U
20 yacoB MYNOoY201bHbll JIOKa3bIBaTh TEOPEMY O COOTHOILIEHUAX MEKIY
mpey2oIbHUKU. CTOPOHAMHU M yIJIaMU TPeyroJibHUKA (MPsIMOe U

CooTHOIIEHUSI MEXKTY
CTOpOHAMH U YTIaMu
TPEeYroJbHUKA.
Hepasencmeo

o0paTHOE YTBEpIKJIEHHs) U CIIEACTBUS U3 HEE,
TEOPEMY O HEPABEHCTBE

TPEyroJIbHUKA; (POPMYIUPOBAThH U IOKA3bIBAThH
TEOPEMBI




mpey20abHUKaA.
[IpssMoyrosbHbIE
TPEYTrOJIbHUKHI
ITocTtpoenue
TPEYTOJIbHUKA 10 TPEM
aneMeHTaM. [locmpoenue
mpey201bHUKO8 N0 mpem
CMOPOHAM, 08YM
CMOPOHAM U Y2TIY MeHCOY
HUMU, CMOpOHe U 08YM
npunedcawum K Heu
yenamu.

Pemrenne 3anau.
Paccmosnue om mouku 0o
npsamou. Ilpamou yeon.
Ilepnenouxynap k npsamou.
Haxnonnas, npoexyus.

0 CBOMCTBAx NMPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
(IpsAMOYTOJIBHBIHN TPeyroibHUK ¢ yriom 30°,
NPU3HAKA PABEHCTBA MPSIMOYT'OJIBHBIX
TPEYTOJILHUKOB); (OPMYIHUPOBATH ONPEICICHUS
PacCTOSIHHSI OT TOYKH JI0 TPSIMOM, PacCTOSHUS
MEXy apaJuIeIbHBIMU MPSIMBIMU; PEIIaTh 3aaun
Ha BBIUUCIICHNE, JOKA3aTeJIbCTBO U IIOCTPOCHHE,
CBSI3aHHBIEC C COOTHOIICHUSIMU MEXIY CTOPOHAMH U
yIJIaMU TPEYTOJIbHUKA U PACCTOSTHUEM

MEXy TapaJuIeTbHBIMU MPSMBIMH, TIPU
HE00X0IMMOCTH TIPOBOIUTH TI0 X0y PEIICHUS
JIOTIOJTHUTENIEHBIE TIOCTPOEHUS, COTIOCTABIISATh
TIOJTYYCHHBIH Pe3ybTaT C yCIOBHEM 33Ja4uH, B
3a7jayax Ha IOCTPOEHHUE UCCIIEA0BATh BOZMOXKHBIE
CITy4aH.

Cepeounnuiii
nepneHouxyiap K
ompesKy.

IToBTOpEHME.

Pewrenue 3a1a4

4 yaca
8 kiace

I'naBa V. MHOroyronbHHUKH. OOBSCHATHh, YTO TaKO€ JIOMaHasi, MHOTOYTOJbHUK,

YeTbIpéxyroibH | Muozoyeonvhuk, e2o €ero BEp-

uku 14 yacos 9/IeMEHMbl U €20 HIMHBI, CMEXXHbIE CTOPOHBI, TMArOHaIN, U300paXKaTh
ceoucmsa. Pacnosnasanue | m pac-
HEKOmMOopbIX MIO3HaBaTh  MHOTOYTOJBHUKM  Ha  4epTexax;
MHO20Y20/IbHUKOS. MOKA3bIBaTh  DJIEMEHThl MHOTOYrOJIBHUKA,  €r0
Buinykivie u nesvinyknvie BHYTPEHHIOIO u BHEILIHIOO obrnacTy;
MHO20Y20IbHUKU. dbopMynupoBaTh OINpeeseHne BBINYKJIOr0 MHOIO-
IIpasunvivie yroJIbHHUKA; U300paxaTh U pacrno3HaBaTh BHIMYKIIbIE
MHO20Y20IbHUKU. Y HEBBINYKJIbIE MHOTOYT'OJIbHUKH; (OPMYIHPOBAThH U
Yemuipexy201oHuku. JOKa3bIBaTh 001acTu; GOpMyIUpOBaTh ONpeeseHne
[Tapannenorpamm e2o BBITYKJIOTO ~ MHOTOYTOJIbHUKA; H300paxkarb U
CBOUCMBA U NPUSHAKU. pacno3HaBaTh BBIITYKJIbIE u HEBBIITYKJIbIE
Tpanenus, MHOTOYTOJIbHUKH; (QOPMYIUPOBaTh U JOKa3bIBaTh
pasHobeopennas YTBEPXKACHUS O CYMME  VyIJOB  BBIIYKJIOTO
mpaneyusl. MHOT'OYTOJIbHUKA u
[IpsAsMOyrosbHUK, poMO, | cyMMe €ro BHEIIHUX YIJIOB; OOBACHATH, Kakue
KBaJpaT, UX HMPU3HAKU U | CTOPOHBI (BEpIIUHBI) YETBIPEXYTOIbHUKA
ceoticmaa. HA3bIBAIOTCSA MPOTUBOIOIOKHBIMU;, (OPMYIHPOBATH
Ocesas cummempus | OTIPEICICHUS napajuiesiorpamMmma, Tpaneuuu,
2eomempuyeckux — ¢ueyp. | paBHOOEIPEHHON W MpPsMOYroJbHOW Tpameuui,

Llenmpanvnas cummempus
2eomempuyeckux gueyp.
Pemnrenue 3agauy.

npsAMOYroJibHUKa, pom0a, KBajpaTa; M300pakaTb U
pacro3HaBaTh 9TH
4eTBIPEXYTOJIbHUKY; (POPMYIUPOBATh U JI0OKA3bIBATh
yIBEpKJIEHHSI 00 UuX CBOMCTBaX W TNPU3HAKAX;
pelarh 3a/a4d Ha BBIYMCIIEHUE, JOKAa3aTeNbCTBO M
IIOCTPOEHHUE,  CBSI3aHHBIE C  JTUMU  BHJAMU

YeTHIPEXYTOTHHUKOB; OOBSICHITH, KaKU€ JIBE TOYKHU




Ha3bIBAIOTCA  CHUMMETPUYHBIMM  OTHOCUTEJIBHO
npsiMoii  (TOYKHM), B KakoM ciydae (¢urypa
Ha3bIBACTCSl CUMMETPUYHOM OTHOCHUTENIBHO IIPSAMOM
(TOYKM) M YTO Takoe OChb (LIEHTP) CUMMETpPUHU
(GuUrypsl; TpUBOAUTH PUMEPHI HUTYP, 00JIaTAFOIINX
oceBOM (LIEHTpAJbHOW) CHUMMETpPHEH, a TaKKe
IIPUMEPBl  OCEBOM M LEHTPAJIBHOM CHUMMETpUH B
OKpYy’Karoliei Hac 00CTaHOBKE

I'nasa VI. [Tnomane OOBACHSTH, KaK IPOU3BOAUTCS U3MEPEHUE
ILromans 14 MHOTOYTOJIbHUKA. IIonraaei
4acoB Hnuempymenmul 0/151 | MHOTOYTOJIbHUKOB, KAKM€ MHOTOYTOJIbHUKH
usMepenusi U 6blYuUClIeHus | Ha3bIBAIOTCSI PAaBHO BEJIMKUMU U KaKHe
niowjaoeu. PaBHOCOCTABJICHHBIMH; (POPMYTUPOBATH OCHOBHBIE
ITmomamn CBOIICTBA MJIOIIAeH M BEIBOJUTE C UX ITOMOIIBIO
napajuiesiorpaMMa M e2o | GopMyJbl IJIOMIAJeH MPSMOYroJIbHUKA,
YACMHBIX 61008, | apaienorpaMmma, TpeyrojibHUKa, Tpanelu;
TPEYroJIbHUKA 1 | GopMyaUPOBATh U JOKA3BIBATh TEOPEMY 00
Tpanemuu. OTHOIIICHHUH TUIOMIAJICH TPEYrOJIbHIUKOB, UMEIOIITNX
Teopema I1ugaropa 110 paBHOMY YIi1y; GOpPMYJIHNPOBaTh U I0Ka3bIBAaTh
Pemrenne 3anau teopeMy [Iudaropa u o6paTHyto €il; BBIBOJUTH
dopmyny I'epona juis Mmaomagy TpeyroibHUKa;
peliaTh 3a/1a4i Ha BBIYUCIICHHUE U J1I0Ka3aTelIbCTBO,
CBsI3aHHBIE C (hOPMYJIaMHU TUTOIIAJACH B TEOpEMOM
[Tudaropa
I'maBa VII. IIponopyuonanvhuie OOBSICHATH MOHATHE TTPOTIOPIIMOHATILHOCTH
Ilono6HbIE ompe3sKu, nodoobue ¢uzyp. | OTpe3KoB; GOPMYIHPOBATH ONPEACICHUS TOA0OHBIX
TPEeYroJbHUKH Omnpenenenne noJoOHBIX | TPEYroJbHUKOB U KO3 (ULIMEeHTa 0100 ;
19 yacoB TPEYTrOJIbHUKOB. dbopMynupoBaTh U TOKa3bIBaTh TEOPEMBI: 00
[Ipu3naku nogoOus OTHOUIECHUH IIOIIAJeH MOJ0OHBIX TPEYTOJILHUKOB, O
TPEYTroJIbHUKOB pU3HAKax Mo00us TPeYroJbHUKOB, O CpEIHEeH
Kontponpshas pabota Ne 3 | nuHUU TPEeyroiabHHUKA, O IEPECEUCHUN MeTUaH
[Ipumenenue noaoOus K TPEYroJibHUKA, O MPOTOPLIUOHAIIBHBIX OTPE3Kax B
JI0Ka3aTeIbCTBY TEOPEM U | MPSIMOYTOJIbHOM TPEYTOJIbHUKE; OOBACHATD, YTO
pemrenuto 3aaa4d. Cpeouss | Takoe METOJ] MoA0Ous B 3aJjauax Ha MOCTPOCHUE, U
JIUHUSL MPeY20lbHUKA. MPUBOJIUTH MIPUMEPHI MPUMEHEHUS ITOTO0 METO/a;
Ionamue 00BSACHATH, KaK MOKHO HCIIOJIb30BaTh CBOMCTBA
npeoopaz’0eaHus . MOI00HBIX TPEYTOJIbHUKOB B U3MEPUTEIIbHBIX
Ilpeocmasnenue o paboTax Ha MECTHOCTH;00BSICHATh, KAK BBECTH
MemanpeomemHom MOHATHE MOJ00US Il TPOU3BOJIBHBIX
nousamuu buryp; popMynupoBaTh ONnpeaAeIcHUs U
«npeobpazosanuey. WJLTIOCTPUPOBATH
CoOoTHOIIEHUST MEKTY MOHATHS CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTO
CTOPOHAMHU U YTJIaMu yria npsSMOYTOJIbHOTO TPEYroJIbHUKA; BBIBOIUTH
NPsIMOYTOJIBHOTO OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO U
TPEeYroJbHUKA. 3HAUEHUs CUHYCa, KOCHHYCA U TaHTEeHCa TSl YTIIOB
Tpueonomempuueckue 30°, 45°, 60°; pemath 3a/1auu, CBSI3aHHbBIE C
@yHukyuu ocmpoo y2nia 6 | NoJJ0OMEM TPEYTrOJIbHUKOB, JJIS1 BBIYUCICHHS
NPAMOY20TbHOM 3HAUEHUN TPUTOHOMETPHUECKUX PYHKIUI
mpey2onvHuKe. UCIOJIb30BaTh KOMITBIOTEPHBIE TPOTPAMMBI
I'masa VIII. OKpyosrcHoCcmb, Kpye, ux HccnenoBaTh B3aMMHOE pACHOJIOKEHHUE NPSIMOUN U




OxpyxkHOCTH 91eMEeHmMbl U CEOUCMEA. OKpPY)KHOCTH; (POPMYIHPOBATH ONPECICHHIE
17 yacoB KacarenpHas u cekywas K | KacaTeIbHOW K OKPYKHOCTH; (POPMYITUPOBATH U
OKPYKHOCTH, UX JI0Ka3bIBaTh TEOPEMBI: O CBOMCTBE KacaTEIbHOMU, O
ceoticmaa. NpU3HAKE KacaTeIbHOMH, 00 OTpe3Kax KacaTeIbHbBIX,
HenTpanpHbie U | IPOBEAECHHBIX U3 OJHOM TOUKH; (OPMYIUPOBATH
BIIMCAHHBIE YIJIbI HOHSTHSI LIEHTPAJILHOTO YIjla U rpajyCHON Mepbl
Yerpipe  3ameyaTenbHBIC | TYyT'H OKPY)KHOCTH; ()OPMYITHPOBATH U IOKA3bIBAThH
TOYKH TPEYroJIbHUKA TEOPEMBI: O BIIMCAHHOM YTJI€, O IPOU3BEACHUN
Brincannast u onucaHHast | OTPE3KOB IMEPECEKAIOUINXCS XOPA; (GOPMYIHPOBATh U
OKPYKHOCTUOI51 JIOKa3bIBaTh TEOPEMBI, CBSI3aHHBIE C
mpey201bHUKOB, 3aMeuaTesIbHBIMU TOUKaMU TPEYrOJIbHUKA: O
UemulpEXy201bHUKOB, OucceKkTpuce yria u, Kak Cie/ICTBUE, O IePECeUEHUH
NpasuUIbHbIX OMCCEKTPUC TPEYroJIbHUKA; O CEPEAUHHOM
MHO20Y20/IbHUKO8. NEPIEHIUKYISAPE K OTPE3KY U, KaK CIEJCTBHUE, O
Pemenue 3agau NepPEeCEYeHNH CEPEIMHHBIX NEPIIEHIUKYISAPOB K
CTOpOHaM TPEYTOJIbHUKA; O IEPECEUYECHUH BBICOT
TpeyrojbHuKa; (GOpMyIUpOBaTh ONPEICICHUS
OKPY>KHOCTEW, BIUCAHHOW B MHOTOYTOJIBHUK U
OIHUCAHHOM OKOJIO MHOTOYTOJIbHHUKA;
dbopMynupoBaTh U JOKa3bIBaTh TEOPEMBI: 00
OKPY>KHOCTHU BIIUCAHHOU B TPEYroJIbHUK, 00
OKPY>KHOCTH OIIMCAHHOM BOKPYT TPEYroJIbHUKA; O
CBOWCTBE CTOPOH OIMCAHHOTO YETHIPEXYTOJIbHUKA; O
CBOWCTBE YIJIOB BIMCAHHOTO YEThIPEXYTOJIbHUKA;
penaTh 3a/1a4u Ha BBIUMCIIEHUE, JOKA3aTeIbCTBO U
MIOCTPOEHNUE, CBA3aHHBIE C OKPYKHOCTBIO,
BIIMCAHHBIMH O ONMCAHHBIMU TPEYTrOJIbHUKAMHU U
YETBIPEXYrOJIbHUKAMHU; HCCIIE0BAaTh CBOMCTBA
KOH(UTYpalluy, CBI3aHHBIX C OKPYKHOCTBIO, C
MIOMOIIIbK0 KOMIIBIOTEPHBIX IPOTPAMM.
IoBTOpEHUE.

Pemrenne 3anau
4 gaca

9 kJacc
I'nasa IX. [TonsTue BekTopa dopMyHpoBaTh OIpeaeICHUS 51
BekTopnl CrnoxeHue u BBIYMTaHUE WUTIOCTPUPOBATh TOHSATUS BEKTOpPA, €ro JJIUHBI,
8 yacoB BEKTOPOB KOJUJIMHEAPHBIX u PaBHBIX BEKTOPOB;

YMHOXEHUE BCKTOpPa Ha
YHuCJIO.
HpI/IMeHeHI/Ie BCKTOPOB K

MOTHUBHUPOBATb BBCACHHUC MMOHATHN H ﬂeﬁCTBHﬁ,
CBA3aHHBIX C BCKTOpPaMH, COOTBETCTBYIOIIUMU
InpumMepamu, OTHOCAIIUMHUCA K (1)I/I3I/I‘IGCKI/IM

pelIeHnI03a1ay. BEKTOPHBIM BEJIMYMHAM; IPUMEHSITH BEKTOPbI U
Hcnonvzosanue JIEUCTBUA HaJ HUMHU npu peleHnu
8eKmMopos 6 ghusuxe. T€OMETPUYECKUX 3a7a4

T'naBa X. Metoa Ocnosnble nonsmusi, OO0BACHATH u WJUTFOCTPUPOBATH HOHSITHUSI

KOOPAVHAT
10 yacoB

KOOPJMHATBI BEKTOPA.
Pasnoxcenue sexmopa
Ha cocmasasaouue.
[Ipocrenmue 3anayu B
KOOpJMHAaTaXx.

IPSIMOYTOJIBHOM CUCTEMBI KOOPAWHAT, KOOPAUHAT
TOYKM U KOOPAMHAT BEKTOpa; BBIBOJAUTh U
UCNOJIBb30BaTh IPH pEHIeHUH 3a7ad  (HOopMyIibl
KOOpPJMHAT CEPEIUHBbl OTpPEe3Ka, UIMHBI BEKTOpa,
paccTOsIHUSL MEXJY JBYMS TOYKAMM, YpaBHEHHS




Paccmosnue meancoy
MOYKaMU.
Koopounamer cepedunsvi
ompesKa
YpaBHEHHS OKPYKHOCTHU U
IpsIMOM
Pewenne 3anau.
Ilpumenenue 6exkmopos u
KOOpOUHAm 0Jis peuleHus

OKPYKHOCTH U IIPAMOM

npocmeuuux
2e0MempuyecKux 3a0ay.
I'nasa XI. Tpueonomempuueckue
CooTHOIIIEHUSA @yuryuu ocmpozo yana 6 @opMynupoBaTh M WUIIOCTPUPOBATH OIpPEAEIEHUs
MEKIY CTOPOHAMM | NPAMOY2O0NbHOM CUHYCAa,
U yriiaMu mpeyzonvHuxe. CUHYC, KOCHHYyCa, TaHMe€Hca M KoTaHreHca yrioB oT 0 10
TPEYroJbHUKA. KOCHHYC, TAaHT€HC, 180°; BEI-
CkassipHoe KOTaHTeHC yIJIa. BOJUTh OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
npousBeeHne Tpueonomempuueckue U dop-
BEKTOPOB @yuKryuu mynozo yana. MYJIBI TIPUBEACHUS; (GOPMYITUPOBATh U JIOKA3bIBAThH
11 yacosB CooTHOLIEHUS MEX Y TEOPEMBI CHHYCOB U KOCHHYCOB, IPUMEHATh UX IIPU
CTOPOHAMHU U YIJIaMu pemieHun  TPEYrOJbHHUKOB;,  OOBSCHATH,  Kak
TpEeyroJbHUKA.Bbiuucnenue | UCTIOIb3YIOTCS TpPUTOHOMETpUYeckue (OpMysbl B
9/1eMeHmos U3MEPUTEIbHBIX paborax Ha MECTHOCTH;
mMpey20nbHUKO8 C dbopMynupoBaTh  ONpelNeJeHHS  yIrila  MEeXIy
UCNONIb308AHUEM BEKTOpaMH U CKaJSIPHOTO MPOU3BEICHHSI BEKTOPOB;
MPUSOHOMEMPUHECKUX BBIBOAUTH (POPMYITy CKaJspHOTO MPOU3BENCHUS
coomnoutenul. Teopema yepe3 KOOPAMWHATHI BEKTOPOB; (OPMYIUPOBATH U
cunycos. Teopema 000CHOBBIBaTh  yTBEpPKJIEGHHE O  CBOICTBax
KOCUHYCOB. CKaJISIPHOTO MIPOU3BEACHHUS; UCII0JIb30BaTh
CkansipHO€ NMPOU3BE/ICHHE | CKAJIIpHOE IMPOU3BEICHHE BEKTOPOB IPH PEHICHUU
BEKTOPOB 3a1ay
Pemenue 3amau
IIpaBunbHbie @opMynMpoOBaTh  ONPEICICHUE  MPABUIBHOTO
I'nasa XII. MHOT'OYI'0JIbHUKH MHOTOYTOJIbHUKA; (POPMYIMPOBATh U JOKA3bIBATH
Jnuna JlnKa OKpYXKHOCTH 1 TEOpeMbl 00 OKpPYKHOCTSIX, OIHMCAHHOW OKOJO

OKPY’KHOCTH A
IUIOIAAb Kpyra

IUIOIIA/Ib KpyTa.
Dopmynvl ONuHbL
OKPYICHOCIU U NAOWAOU

MMPpaBHUJIIBHOT'O MHOI'OYI'OJIbHUKAa U BIIMICAHHOM B
HCTO, BBIBOAUTH M HCIIOJb30BaTh (I)OpMy.]'ILI JJIA

12 yacoB Kpyed. BBIYUCIIEHUSI IIOLIATHA PaBUIBHOTO
Perienne 3anau MHOIOyI'OJIbHHKa, €ro CTOPOHBI u paguyca
BIIMCAHHOM OKPYXXHOCTH; pelIaTh 3aJadyd Ha
IIOCTPOCHHE  IPABUJIBHBIX  MHOTOYI'OJILHHUKOB;
OOBSICHATh TOHATUSA JJIMHBI OKPYXHOCTH H
IUIOIIAAN  Kpyra; BBIBOAUTH  (OPMYNBI  JUIS
BBIYHUCIICHU JUIMHBI
OKPY)KHOCTH U UIMHBI OYrd, INIOIIAAW Kpyra u
IIomagl KPyroBOIrO CEKTOpa; MPUMEHATL JTH
(dbopMyIIBI IpU pelIeHUH 3a1a4
IlonsiTne ABIOKEHUS.
Iiasa XIIL fgjzfggggcﬁtudzugelmu O6’bﬂgH${TB, YTO TaKoe 0TOOpakeHUEe MI0CKOCTH
JABu:KeHust ceoticmaa. Ha cenA
8 4aCcoB TlapasiienbHEIH TepeHoc 1 U B KaKOM CJIy4ae OHO Ha3bIBaeTCs IBMKEHUEM

HOBOPOT

INIJIOCKOCTH, O6’L$ICHSITL, YTO TAKO€ OCEBasd




Pemenne 3agau

CUMMETpPHUS, LICHTPAIbHASI CHMMETPUS,
NapajuleabHbIN IEPEHOC U TOBOPOT;
000CHOBBIBATh, YTO ITH OTOOPAKECHHUS TNIOCKOCTH
Ha ce0s SIBISIOTCA IBIKEHUSIMHU, OOBICHSITD,
KaKOBa CBSI3b MEXIY ABMKCHUSAMU U
HaJIOKECHHUSMH; MIUTFOCTPUPOBATH OCHOBHBIE BUJIbI
JIBMOKEHUH, B TOM YHCIIE C TIOMOIIIBIO
KOMITBIOTEPHBIX MPOTrpPaMm

I'naBa XIV.
HauaabHble
cBeIeHHs U3
cTepeoMeTpum
8 yacos

00 akcmomax
IIAHUMETPUH
2 yaca

MHororpanHukuMuozozp
AHHUK U €20 2JIeMeHmbl.
Haszsanue
MHO202PAHHUKOG C
PA3HBIM NOJONHCEHUEM U
KOUYeCmeoM 2pamell.
Tena u noBepxHOCTH
Bpatienus. [lepsuunvle
npeocmasienusi o
nupamuoe,
napannenenuneoe, npusme,
cghepe, wape, yununope,
KOHyce, UX 21eMeHmax u
npocmenuux c8ouUCmeaax.

@opMyaupOBaTh ONPENEICHUE IPU3MBI, YTO TAKOE
O0oKOBbIE TpaHH M OOKOBBIE PEOpa, Kakas mpu3ma
Ha3bIBACTCSl NPSIMOM M Kakasd HAKIOHHOMW, 4YTO
TaKo€ BBICOTA MPU3MBbI, KaKasl IpU3Ma Ha3bIBAETCs
napajulefienunesoM M KakoW Mapajuiesienumnen
Ha3bIBAETCS MPSAMOYIOJIbHBIM; (POpMYyIHpOBaTh U
000CHOBBIBaTb ~ YTBEPXKIEHUS O  CBOMCTBE
nuaroHainei

napajulefienunesa M O KBajapare JAuaroHaliu
IPSIMOYTOJILHOTO TapaieNienumnena; OObsICHSATS,
YTO Takoe OObEM MHOTOIPAHHHKA; BBIBOIUTH (C

nomoupto npuHuuna Kaamsepu) Qopmyny
00b€Ma  HPSIMOYTOJILHOTO  MapauleseNnuIea;
OOBSACHATh, KaKOM MHOTOTPAaHHHUK Ha3bIBAETCS

NUPaMHUION, YTO Takoe OCHOBaHWE, BEpIINHA,
OOKOBBIE TpaHU, OOKOBbIE péOpa © BBICOTA
NUpaMHIIbl,  Kakas  [UpaMHAa  Ha3bIBaeTCs
MpaBUIBLHOM, YTO Takoe amodema MpaBUILHON
MUPaMHU/IbI, npu-
BOJUTH GopMyiny o0bEMa MUPAMHUIBI; OOBICHSTS,
KaKoe TeJO Ha3bIBaeTCid LUIMHAPOM, YTO TaKOe
€ro OoCb, BBICOTA, OCHOBaHHUA, paguyc, OOKOBas
MOBEPXHOCTh, OOpasymwline, pa3BépTka OOKOBOI
MOBEPXHOCTU, KaKUMU (HOpMYnamMHu BBIPAKAIOTCS

00béM W IUIONAAh OOKOBOM TOBEPXHOCTH
UJIUHIpPA; OOBACHATH, KaKO€ TEJO Ha3bIBACTCs
KOHYCOM, 4To TaKkoe €ero

0Ch, BBICOTA, OCHOBaHHE, OOKOBas IOBEPXHOCTH,
oOpasyrone, pa3BEPTKa OOKOBOW NMOBEPXHOCTH,
KakuMH (OPMYJIaMH BBIpaKalOTcs 00bEM KOHYca
U IUIOMaZb OOKOBOW ITOBEPXHOCTH; OOBSCHATH,
Kakasi MOBEPXHOCTh HA3bIBAETCS CHEepoil M Kakoe
TEJI0O Ha3bIBAeTCsA IApOM, YTO TAaKOE PaaAUyC U
maMerp cdepbl (11apa), KakuMH (opMylIamMu
BBIpaXKalOTCsd 00BEM Iapa W IUIOMIANb C(epsl;
u300pakaTh M  paclo3HaBaTh Ha PHCYHKax
npu3My, Mapaijenenunesn, MUpaMuay, LUIUHJID,
KOHYC, 11ap

IToBTOpEHue.
Penrenne 3amau
9 yacoB




/. Onucanue y4eOHO-MeTOAMYECKOr0 U MaTepPHAJIbHO-TEXHUYECKOI 0
ol0ecneyeHHsi 00pPa30BaTENbHON IEATENBHOCTH 110 npeaMery «I'eomeTpus»

Ne i/ HauMeHnoBaHue KoJu-Bo
Bbuoanoreunslii poua (KHUTONeYaTHAS NPOAYKIHUS)
1 Y4eOHO-METOIMYECKINE KOMIUICKTHI:
[Iporpammei, 2
yqe6HI/IKI/I ;g_lé:ﬂlxlqecmy
2 Metoaudeckue nocoOus U KHUTH JJIsl YUYUTEIs 6
3 HabGop yueOHO-1103HaBaTENbHOM JUTEPATYPHI 2
IleyaTHble MoOCOOMSI
1 I'eometpust oObikHOBeHHas. 2015 rog. 1
2 Yrnomerpus . 2015 rog. 1
3 3uB b. I'. I'eomerpus: numakt. Marepuanbl mias 8 kia. — M.: |1
IIpocsemenune, 2008.
4 I'eometpust: aumakt. Marepuansl s 9 k. \ b. I'. 3uB, B. M. |1
Meiinep. — M.: IIpoceemienue, 2008.
5 Cuctema TpEHUPOBOYHBIX 3a7a4 M yNMPaXKHEHUN MO MaTemaTtuke. | 1
A5l CuMOHOB.
6 Jnnaktuyeckue urpel Ha ypokax Mmatematuku. B.I' KoBaneHko. 1
TexHuueckue cpeacTsa 00y4eHust
1 MobunpHas pabouasi CTaHIUS 1
2 [lepcoHasIbHBI KOMIIBIOTEP 1
3 ITpunTtep 2
Y4yeOHO-IpaKTHYECKOE 000PY/10BAHUE
1 Tpaucnoptup 5
2 JleMOoHCTpaInMOHHBIN TPEYTrOJIbHUK 3
3 JleMOHCTpallMOHHBIA  [IUPKYJIb 1

8.Il1anupyemble pe3yJibTaThl H3YUEHUSIT€OMETPHUH.
BrinyckHuk HayuuTcs B 7-9 kiaccax (AJ1si HCHOJIb30BAHMS B NMOBCEIHEBHOM
KM3HHU U 00ecredeHUs1 BO3MOKHOCTH YCIEIIHOTO MPOAOJIKeHUsI 00pa30BaHUsA
Ha 02a30BOM YpOBHE)
I'eomerpuyeckue purypsi

o OnepupoBaTh Ha 0a30BOM YpOBHE MOHSTUSMHU F'€OMETPUUYECKUX PUTYD;

o U3BIIEKaTh WH(OPMAITUIO O TEOMETPUUECKUX (PUTYpax, MPEJCTaBICHHYIO
Ha YepTekax B sSIBHOM BH/IE;

o NPUMEHATH JJI1 PELICHUs 3a]1a4 TeoMeTpuuecKue (haKkThl, €CIIU YCIOBUS
WX IPUMEHEHHUs 3aJ1aHbl B SIBHOU (hopme;

o pelaTh 3a7a4i Ha HaXOXK/JIEHHE T€OMETPUUECKUX BEJIMUMH MO 00pa3iam

WK aJITOPpUTMaM.
B HOBCCI[HCBHOﬁ KU3HHA U IIPHA U3YICHUH APYI'UX IIPCAMETOB:




o HCITI0JI30BaTh CBOMCTBA T€OMETPUUECKUX (DUTYpP JUIsl PEILICHHS] TUIIOBBIX
3a/1ay, BOHUKAIOLIMX B CUTYalUsIX MOBCEAHEBHOM >KU3HU, 3a/1a4 MPAKTHUYECKOTO
coJiepKaHusl.

OTHOLICHUA

o OnepupoBath Ha 0a30BOM YPOBHE MOHSTUSIMU: PAaBEHCTBO (UTYP,
paBHble  (QUIYpbl, PABEHCTBO TPEYrOJbHUKOB, MAPAUIEIbHOCTh MPSIMBIX,
NEPHEHAUKYIIPHOCTh MPSAMBIX, YIJbl MEXAYy MNpPSAMbIMU, HNEPHEHIUKYJISP,
HAKJIOHHAs!, IPOEKIIMSL.

B noBceqHeBHOM »KM3HU M NIPHU U3YyYEHHUH JAPYTUX NPEeAMETOB:

o UCIIOJIb30BaTh ~ OTHOIIEGHMSI Il  pEIIEHUs MNpOCTEHMIIUX  3ajad,
BO3HUKAIOUIUX B peaIbHOM KU3HHU.

N3mepennsi U BbIYHUCIEHUS

o BBINONHATE UBMEPEHUE JITIMH, PACCTOSHUM, BETMYUH YIJIOB, C IOMOUIBIO
MHCTPYMEHTOB ISl U3BMEPEHUH JJIMH U YIJIOB;
o OpUMEHSATh (GOpMYJbl TMEpUMETpa, IUomaad U 00béMa, IJIOIAIU

MOBEPXHOCTH OTACIBHBIX MHOT'OTPAHHUKOB TIPU BBIYMCIICHHSX, KOTJIa BCE JTaHHBIC
UMEIOTCS B YCJIOBUU;

o npuMeHaTh Teopemy Iludaropa, 0a30BbIe TPUTOHOMETPUUECKHUE
COOTHOUIEHHUS JISI BBIYUCIIEHUS JIMH, PACCTOSHUW, IUIONIAAEH B MPOCTEHIIUX
CIIyyYasx.

B noBcegHEeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:

o BBIUHCIISITh PACCTOSIHUA HAa MECTHOCTM B CTaHAAPTHBIX CHUTYaIUsX,
IUIOMIAAM B TPOCTEHIIMX CIydasX, OPUMEHSATh (OPMYJIbl B MPOCTEHIINX
CUTyalUsiX B IOBCETHEBHOMN KU3HMU.

I'eomeTpu4yeckue NOCTPOEHUA

o N3o0paxaTh TUIOBBIC IUIOCKHE (PUTYpPHI U (UTYpPHI B MIPOCTPAHCTBE OT
PYKHU U C IOMOUIBIO HHCTPYMEHTOB.

B noBceHEeBHOM KU3HU M NIPU U3YYEHHUH JAPYTUX NPeIMETOB:

o BBITIONHATh MPOCTEHIINE MOCTPOSHUS HAa MECTHOCTH, HEOOXOIMMbIE B
pEATBHOMN KU3HMU.

I'eomeTpuyeckue npeodpazoBaHus

e Ctpouth GUrypy, CAMMETPUIHYIO JaHHON (PUTYype OTHOCUTETHLHO OCH U TOUYKH.
B noBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX MPeIMETOB:

o pacro3HaBaTh JIBIXKEHUE 00BEKTOB B OKPYIKAIOIIEM MHUPE;

o pacno3HaBaTh CHMMETPUYHBIC (PUTYpPHI B OKPY>KAIOIIEM MHUPE.

BekTOpbI 1 KOOPAUHATHI HA MJIOCKOCTH

o OnepupoBaTh Ha 6230BOM YpOBHE MOHATHSIMU BEKTOP, CyMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOPA HA YHUCIIO,KOOPIMHATHI HA MNIOCKOCTH;

o onpenenaTb NPUOIMKEHHO KOOPJAUHATHI TOUKHU IO €€ M300paKEHUI0 Ha

KOOPJIMHATHOM TIOCKOCTH.

B nmoBcetHeBHOM KM3HU M NIPU M3YYEHUH APYTUX NMPeIMETOB:

o HWCIOJB30BaTh BEKTOPHI JJIsl  PEIICHUS MPOCTEHMIIMX 3ajJad Ha
ONPEJICIICHNE CKOPOCTH OTHOCUTEIIBHOTO JBUKEHHS.

Hcropusi MaTeMaTUKHU



L4 OmnuceIBaTh OTACJIbHBIC BbIAAIOIIUECA PE3YJIbTATHI, IIOJIYUYCHHBIC B XOAC
Pa3BUTHUA MATCMATUKHN KaK HAYKHU,

° 3HaTh MPUMEPBl MATEMAaTUYECKUX OTKPBITUM U UX aBTOPOB, B CBA3U C
OTCYECTBEHHON U BCEMUPHOMN UCTOPHUEH;

° IIOHUMATh POJIb MATEMATHUKU B pa3BUTUU Poccun.

MeToabl MaTeMAaTHKH

° BriOupath moaxoasiuil U3y4eHHBIM METOJ I PEIICHUH W3YYEHHBIX
TUIIOB MaTeMaTHUYECKUX 3a/1a4;

° [IpuBoauTe  OpUMEPBI  MATEMAaTUYECKUX  3aKOHOMEPHOCTEM B

Oprmanmeﬁ ﬂeﬁCTBHTCHBHOCTH " IMPOU3BCACHUAX NCKYCCTBA.

BbIyCKHUK MOJYYMT BO3MOKHOCTH HAy4YuThcsl B 7-9 kiaccax s
o0ecriedeHUsT BO3MOKHOCTH YCIHEHIHOI0 TMPOAOJIKeHUs1 O00pa3oBaHUA Ha
0a30BOM M YIu1y0JIéHHOM YPOBHSIX

TekcTOBBIE 3a1a4YH

° Pewamv npocmoie u cnooichvle 3a0avu pazuvix munos, a maxkaice 3a0avu
NOBLIUEHHOL MPYOHOCMU,

° UCNONB308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOeU MEeKCMO8 CLONCHBIX
3a0ay 011 NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHUs 3a0au,

° pazmuuams  Mooelb — meKkcma U MoOelb  peuleHus  3a0adu,
KOHCMPYUpOo8amsv K 0OHOU MOOeaU PeuleHUst HeCI0HCHOU 3a0adu pasHbvle MoOelu
mexkcma 3a0ayu;

o 3Hamv U NpuMeHams o06a cnocoba noucka peuieHus 3aday (om
mpeOo8anus K YCI08UI0 U OM YCI08Us K Mpeb08aHuio);

o MOOenUpo8ams  paccyldcOeHus npu NOUCKe peleHus 3a0ay ¢
nomowvlocpag-cxemvl;

o 8b10e1AMb 9MANbl PeUuleHUss 3a0a4U U COOEPHCaAHUe Karc0020 Imanda;

o ymemsv  8bI0UPAMb  ONMUMAILHLIL ~ Memod peuwleHus 3a0adu U

0CO3HA6ANb 8bl60p Memoda, paccemampueantb pasiudrnbvle M@I’I’lOdbl, HAX00UMb
PA3HblE peULeHUA 3(10(1'{1/[, €CJlu BO3MOINCHO,

o AHATUUPOBAMb 3AMPYOHEHUsI NPU PEUleHUU 3a0aY,

o BLINONIHAMb ~ PA3IUYHbIE NPE0OPA308AHUSL  NPEOJIONCEHHOU  3a0aUl,
KOHCMPYUpo8ams HO8ble 3a0ayu U3 OaGHHOU, 8 MOM Yucie oopammbie;

o UHMepNpemuposams — BbIYUCIUMENbHbIE — pe3ylbmamsl 6  3a0aue,
uccne008amsv NoIyUeHHoe peuleHue 3a0a4u;

o AHATUUPOBAMNb BCEBO03MOJCHBIE CUMYAYUU B3AUMHO2O0 PACNONOINCEHUS

08X 00beKMO8 U UBMEHEHUe UX XAPAKMepUCmuK npu COBMECMHOM OBUNCEHUU
(ckopocmb, 8pems, paccmosHue) npu peuleHuu 3a0ad Ha OBUNCEHUE 08YX
00beKmMOo8 KaxK 8 00HOM, MAK U 8 NPOMUBONOJIOHNCHBIX HANPABICHUSX,

o UCccne008ams  BCEBO3MOJICHbIE CUMYAYUU NPpU  peuleHuu 3a0ad Ha
08uUdICeHlUe NO peKe, PACCMAmPUBAmd PasHble CUCeMbl OMCYEMA,

o peulams pazHooOpasHvie 3a0ayu «HA 4acmuy,



° pewiamb U  000CHO8bIBAMb CB0€  peuleHue 3a0ad  (8vloenimb
MaAmMemMamuyeckyro OCHO8Y) HA HAXO0JCOeHUe YaCmu YUCId U YUCIA No e20 4acmu
HA OCHO8€ KOHKPEMHO20 CMbICAA OpOoOU,

° 0CO3HABAMb U OOBACHAMb UOSHMUYHOCMb 3A0ay PA3HLIX MUNOS,
CB8A3LIBAIOWUX MPU BEAUUUHBL (HA pabOOmy, HA NOKYNKU, HA OBUIICEHUE).8bIOENAMb
MU BETUHUHBL U OMHOUWEHUSL MENCOY HUMU, NPUMEHSMb UX NPU peuleHuu 3a0ad,
KOHCMPYUposams coOCmeeHHbvle 3a0a4 YKA3AHHbIX MUN08,

° 671a0eMmb OCHOBHLIMU MemoOaMu peuieHus 3a0a4 Ha cmecu, CHIAebl,
KOHYeHmpayuu,

° pewams 3a0ayu HA NPOYEHMbl, 8 MOM HYUCIe, CILONCHbIe NPOYEHMbL C
000CHOBAHUEM, UCNOTIL3YSL PA3HBIE CHOCOObL;

° peuams no2uyecKue 3a0aiu PazHbIMu cCnocooamu, 8 mom 4ucie, ¢ 08yms
ookamu u ¢ mpemst O10KaMu OAHHBIX C NOMOWbIO MAOIUY;

° pewams 3a0a4u N0 KOMOUHAMOPUKE U Meopuu 6eposimHocmell Ha
OCHOB€E UCNOIb308AHUSL U3YUEHHBIX MEMOO08 U 0OOCHOBbIBAMb PeuleHuUe;

° peuanmsv HeCl0NHCHbIE 3a0ayl N0 MAMeMamu4ecKoll CmamucmuKe;

° 061a0emb  OCHOBHLIMU ~ MEMOOAMU — PEUleHUsi  CIONCEMHbIX — 3A0ay:

apugmemuyeckutl, aneebpauieckut, nepebop BaApUAHMO8, 2eoMempudecKull,
epaghuueckul, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHLIMU CUMYAYUSIX.

B noBceqHeBHOM KM3HU M IPU U3YyYEeHHHU APYTUX NPeIMeTOB:

o 8bl0eNAMb NPU peueHuy 3a0ay XapakmepucmuKky paccmampueaemoll 8
3a0aye  cumyayuu,  OMIUYHblE  OM  pPealbHulX  (me, Om  KOMOpbIX
abcmpazuposanucy), KOHCMPYUpPOBAMb HOBble CUMYayuu ¢ YYEmom IMux
Xapakmepucmuk, 68 YACMHOCMU, NpU peuleHuu 3a0ay Ha KOHYeHmpayuu,
VUUMBIBAMb NIOMHOCMb 8eUeCmEd;

o pewams U KOHCMPYUpO8AmMdv 3a0a4u HA OCHO8E pPACCMOMPEHUs
PeanbHbIX cumyayutl, 6 KOMOpbIX He mpeOyemcs MOYHbIU GbIYUCIUMETbHDLL
pe3yibmam;

o pewams  3a0ayu  Ha OBUJNCEHUE NO peKe, PACCMAmpueds pasHbvie
cucmemsl omcuema.

I'eomerpuuyeckue purypsi

o Onepuposamv NOHAMUAMU 2eOMEMPUUECKUX Pueyp,

o U3BIIeKAMb, UHMEPNPemuposams u npeoopazosuleams unpopmayuio o
2eomempuueckux ueypax, npedCmasieHHy0 Ha Yepmexncax;

o NPUMEHAMb 2eoMempuyeckue haxmul 0Jis1 peuieHus 3a0ad, 8 mom 4ucie,
npeononazaruux HeCKoJIbKO ulazo8 peueHus,

o Gdopmyruposams 8 NPOCMEUWUX CIYHAAX C8OUCMEA U NPUSHAKU Pueyp;
o 00KA3bI8AMb 2e0MEeMPUUECKUE YIMBEPHCOCHUSL,

o e1ademo CMAaHoapmHoll Knaccugurayue NAOCKUX Queyp

(Mmpey2oIbHUKO8 U YeMblPEXY20NbHUKOB).

B noBce1HeBHOI KM3HU M IPHU U3YUYEHHH APYTUX MPEAMETOB:

° UCNONIL308AMb CBOUCMBA 2eoMempudeckKux @ueyp 011 peuwleHus 3a0ad
NPaKmu4ecko2o xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNIUH.

OTHO1IEHHUS



o Onepuposamv  NOHAMUAMU. PABeHCME0 ¢ueyp, pasHvle ¢ueypul,
PABEHCMBO  MPEY2ONbHUKOS, NAPALIeIbHOCb  NPAMbIX, NePneHOUKVIAPHOCHb
NPAMBIX, Yelbl MeHCOy NPAMbIMU, NePNEeHOUKYIAD, HAKIOHHAS, NPOeKyus, noooodue
@uzyp, nodobnvle ucypsl, N0O0OHbIE MPEY2ONbHUKU,

o npumensmos meopemy Danreca u meopemy 0 NPONOPYUOHATLHBIX
Ompe3Kax npu peuleHuu 3a0ay,
o Xapakmepuzoeamsv 83aUMHOE PACNON0JCeHUEe NPAMOU U OKPYICHOCU,

08YX OKPYIHCHOCME.

B noBceqHeBHO KM3HU M IPHU M3YyYeHHUH APYTUX MPEAMETOB:

o UCNONIb308AMb  OMHOWEHUsL OJisl  peuleHus 3a0ay, GO3HUKAIWUX 8
DeanvbHOU HCUSHUL.

N3mepenusi 1 BLIYUCIEHUS

o Onepuposamv npeocmagieHusmu o0 OauHe, NIOWaou, o0Ovéme Kax
senuuunamu. Ilpumenamoe meopemy I[lugpacopa, gpopmynel niowaou, o6véma npu
peuleHuy MHO20UA208bIX 3a0ay, 8 KOMOPLIX He 8ce OaHHble NPeOCmasieHbl A6HO, 4
mpeOyIom blUUCIEHUL, Onepuposams 00J1ee WUPOKUM KOJIULECMBOM HOPMYIL
ONUHBL, NIOWAOU, 00BEMA, BLIYUCIAMb XAPAKMEPUCMUKU KOMOUHayuil gueyp
(oKpysrcHOCmeEl U MHO20Y20IbHUKOB) BbIMUCTIAIMb PACCMOAHUSL MeHCOy usypamu,
NPUMEHSAMb MPUSOHOMempuyeckue opmynvl 01 GbIUUCIEHUL 8 D0Jlee CONCHBIX
CYYasx, — NpoOOUMb  GbIYUCAEHUS  HA  OCHOB8Ee  DABHOBEIUKOCMU U
PABHOCOCMABIEHHOCMU,

o npoBOOUMb NPOCMbIE BbIYUCTIEHUS HA 00BEMHBIX MeNax;

o Gdopmyruposams 3a0auu Ha BvlUUCIeHUe ONUH, Naowadel U 00bEMO8 U
peuiams ux.

B noBceqHeBHOM KM3HU U TP U3Yy4YeHUH JAPYTUX NPEAMETOB:

o nPOBOOUMb BLIYUCIEHUS HA MECMHOCMU,

o NPUMEHAMb  QOPpMYNIbl  NPU  BLIYUCACHUAX 8 CMENCHBIX YYeOHbIX
npeomemax, 8 OKpyacarouel 0eticmeumenbHOCHu.

I'eomeTpuyeckue nocTpoeHust

o Hszobpasicame  ceomempuyeckue  Queypbl  nO  MeKCMoO8OM)y U
CUMBONLHOM) ONUCAHUIO,

o C80000HO ONEPUPOBaAMb YePMENCHLIMU UHCIPYMEHMAMU 8 HEeCIONCHBIX
CYUasx,

o 8LINONIHAMb  NOCMPOCHUSL  MPEY2ONbHUKO8, NPUMEHAMb OmOeIbHble
Memoobl NOCMPOEHUN YupKyliem U JUHEeUKOU U Nposooums npocmeuuiue
UCCNe008aHUSL YUCIA PEULeHUTL,

o u3obpasicams munoguvle NiocKue Quaypvl u 00beMHble meid ¢ NOMOUbIO
NPOCMetUUX KOMNBIOMEPHBIX UHCIPYMEHMOS.

B noBceqHeBHOM KM3HU M TP U3YyYeHUH JAPYTUX MPEIMETOB:

L 6blNOJIHANb npocmeﬁmue nocmpoerusl Ha MeCmHocmu, Heobxooumvie 8
peaﬂbHOZZ IHCU3HU,
L OoyeHusambsv pasmepovl pedjlbHblX 00beKmos OKpyotcarouieco mupda.

IIpeoOpa3zoBanusi



o Onepuposamv nouamuem O08UdCeHUsi U NpeoOPaA308anusi noooous,
gnademv NpuémMamu NOCMpoeHus Queyp ¢ UCNOILI0BAHUEM OBUNCEHUU U
npeobpazosanuii N000OUs, NPUMEHAMb NOJYYeHHble 3HAHUSA U ONbIM NOCMPOEHULL
8 CMEMNHCHBIX NPeOMemax U 8 PeanibHblX CUMYAYUAX OKPYHCAOWe20 Mupa,

o cmpoums  pueypy, NOO0OHYIO OAHHOU, NOJIBL30BAMbBCA CBOUCMBAMU
no0ooUst 0151 060CHOBAHUSL CBOUCME Pueyp;
o NPUMEHAMb  CBOUCMBA  OBUICEHUNl Ol  NPOBeOeHUs  NPOCetUUx

000CcHO8aHUlL c8olicm8 hu2yp.

B noBceqHeBHO KM3HU M IPHU M3YyYeHHUH APYTUX MPEAMETOB:

o NPUMEHAMb  CBOUCMBA  OBUMNCEHUl U NpUMeHAmMb nododue 01
NnOCMPOeHUU U 8bIYUCTEHUU.

BekTopbl H KOOPAMHATHI HA TUIOCKOCTH

o Onepupogamv NOHAMUAMU BEKMOp, CYMMA, PA3HOCMb BEKMOPOS,
npouszgedeHue 6eKmopa Ha UYUCILO0, Y20l MeHCOYy BeKMOpaMu, CKAIAPHOe
npouseedeHue 6eKmopos, KOOPOUHAMbL HA NIOCKOCMU, KOOPOUHAMbL BeKMOPA,

o 8LINONIHAMYL ~ 0eUCMEUs HAO GeKMopamu (CNLoJdCeHue, B8bluumatue,
VMHOOJICEHUe HA YUCIO0), BbIYUCTAMb CKAIAPHOE Npou3sedeHue, onpeoerims 8
NPOCMEUUUX CTLYYASIX Y20l MeNCOY 8eKMOPAMU, 8bINOJIHAMb PA3NONCEHUE BEKMOPA
Ha cocmaenfiowue, NPUMEHAMb NOJYYEHHble 3HAHUSL 8 (u3uKe, HOIb308AMbCA
Gopmynou  8blYUCNIEHUS  PACCMOSHUA  MedHCOy  MOYKAMU N0 U3BECHHBIM
KOOpOUHAMAaM, UCNOIb308aMb YPABHEHUsL pueyp 05 peuleHus 3a0ad,

o NPUMEHAMb BEKMOPbl U KOOPOUHAMbL OJisl PeUleHUs 2e0MempUuyecKux
3a0ay Ha 8vblyUCIeHUe ONUH, Y2Il08.

B noBceqHeBHOM KM3HU U TP U3YyYEeHUH JAPYTUX NPEIMETOB:

o UCNONIL308AMb NOHAMUSL 6EKMOPO8 U KOOPOUHAM OJisl peulerus 3a0ad no
Qusuxe, ceoepaguu u Opyeum yueOHvIM NPeOMema.

HUcropusi MaTeMaTHUKHU

° Xapaxkmepuzoeamb 6KIAO BblOAIOUWUXCS MAMEMAMUKO8 8 pa3eumue
MamemMamuKy U UHbIX HAYYHBIX obaacmell,

° HOHUMAMb PoJib Mamemamuxu 8 pazsumuu Poccuu.

MeToabl MaTEMATHKH

° Hcnonvzyss  usyuennvie memoovl, NPOBOOUMb  00KA3AMENbCMEBO,
8bINOJIHAMb ONPOBEPIHCEHUE;

° 8blOUpaAMb  U3YUEHHbIe Memoobl U UX KOMOuHayuu OJisl peuleHus
mamemamudeckux 3a0ay;

° UCNOIb308AMb mamemamudecKkue 3HAHUSA onsl onucanus

3aKOHOMepHOCmel 8 OKpydcarwel OeucmeumelbHoCmuy U NPOU3Be0eHUsIX
uckyccmea;

o NPUMEHAmMb HpocCmeluiue npocpamMmMHble Cpeocmea U 31eKMpPOHHO-
KOMMYHUKAYUOHHbLE CUCEMbL NPU peUleHUU MameMamudeckux 3a0adu.
BpinycKHMK MOJIYYHT BO3MOXKHOCTHL HAay4YuThcsi B 7-9 Kiaccax aisa
YCHEIIHOT 0 MPOX0JIKeHUsI 00Pa30BaHUA HA YIIy0JIEHHOM yPOBHE
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o Pemrate mpocThie M CIOXKHBIE 3a/aud, a TAKKE 3aJa4d TOBBIIICHHOU
TPYIHOCTH U BBIIEIATH NX MAaTEMATHYECKYIO OCHOBY;

o pacrio3HaBaTh pa3HbIC BUABI U TUIIBI 337144,

o HCIIOIB30BaTh Pa3HbIE KPATKUE 3alMCU KaK MOJEIU TEKCTOB CIIOKHBIX
3a1a4 M 3a/1a4 TOBBIILICHHOW CJIOKHOCTU Ui TOCTPOCHHMS MOMCKOBOM CXEMBI U
pelieHusl 3ajad, BHIOMpaTh ONTHUMAIbHYIO JUIsl paccMaTpUBacMol B 3ajadye
CUTyalluu MOJENb TEKCTA 3aa4H;

o pas3nuyaTh MOJENb TEKCTa U MOJENb PElIeHUs 3aJa4l, KOHCTPYUPOBaTh
K OJHOW MOJIENIM PEUIeHUs CIOXKHBIX 3a]1a4 pa3Hble MOJENIN TEKCTa 3a/1a4u;

o 3HaTh W TMPUMEHATH TPU crnocoba TmMoucka pemeHuss 3anad  (oT
TpeOOBaHHUs K YCIOBUIO U OT YCJIOBHS K TpeOOBaHHUIO, KOMOMHUPOBAHHBIN);

o MOJIETUPOBATh PACCYXKJEHHUS NPH MOUCKE PEIICHMs 3a/7ad C MOMOIIbIO
rpad-cxemsl;

o BBIJICIISATh ATAIbl PEIICHUS 3a/1a4i U COJEp)KaHre KaKI0TO ATara;

o yYMETh BBIOMpATh ONTHMAJbHBIN METOJ pEUIeHUsl 3aJa4ld U OCO3HaBaTh

BBI60p MCTOOA, paCCMATpUBATDL PA3JIMYHBIC MCTOAbI, HAXOJAUTH PA3HBIC PCIICHUA
3aJa4du, €CJIU BO3MOXKHO,

o aHAJM3UPOBATh 3aTPYAHCHUS MIPU PEIICHUU 3a/1a4;
o BBITMIOJHATh ~ pa3jMyHble MpeoO0pa3oBaHUs MPEIIOKEHHOW 3a1auw,
KOHCTPYHUPOBATh HOBBIE 33/1a4W U3 JAHHOM, B TOM YHUCJIE OOPATHBIE;

o UHTEPIPETUPOBATh  BBIYUCIHMTENIbHBIE  pE3yJbTaThl B  3ajaue,
UCCJIeIOBATh MOJYYEHHOE PEIIeHNE 3a/1a4u;

o U3MEHSITh yClIOBUE 3aja4y (KOJIMYECTBEHHbIE WJIM KaueCTBEHHbIE
JaHHBIE), UCCIIEIOBATh U3MEHEHHOE MPE00Pa30BaHHOE;

o aHATM3UPOBATh BCEBO3MOXKHBIE CHUTYAllMM B3aWMHOI'O PACIOJIOKEHUS

JIBYX OOBEKTOB U HM3MEHEHHE HMX XapaKTePUCTUK MPU COBMECTHOM JIBHXKCHHH
(cKOpOCTh, BpeMs, PacCTOSIHUE). IIPH PEIICHNUE 3a]1a4 Ha JBI)KCHHUE IBYX OOBEKTOB
KaK B OJIHOM, TaK U B TIPOTUBOIMOJIOKHBIX HAMPABIECHUAX, KOHCTPYHUPOBATH HOBHIE
CUTyalluu Ha OCHOBE M3MEHEHHUS YCIOBUM 3a/1auu MIPU ABUKEHUH T10 PEKE;

o UCCIIEIOBaTh BCEBO3MOXKHBIE CUTyallMd IIPU PELICHWM 3aJad  Ha
JIBH>KEHUE 110 PEKE, paCCMaTPUBATh PAa3HbIE CUCTEMBI OTCYETA;

o pemaTh pa3HOOOPA3HBIE 33/1aUU «HA YACTU»;

o pemarh W OOOCHOBBIBaTH CBO€ peIIeHWE 3anad  (BBLACIATH

MaTeMaTHYECKYI0 OCHOBY) Ha HaXOXKJICHHE YaCTH YUCJIa M YUCJIa 1O €ro 4acTd Ha
OCHOBE KOHKPETHOT'O CMBICJIa IPOOH;

o OOBSCHATHh HJCHTHUYHOCTHh 3aJ1ad Pa3HBIX THIIOB, CBS3BIBAIOIINX TPHU
BEIIMYMHBI (Ha paboTy, Ha MOKYNKH, Ha JBWKCHHE).BBIICIATh OTH BEIHYHHBI U
OTHOIICHHUSI MY HUMH, MPUMCHITh MX MPH PEIICHUH 3a]a4, KOHCTPYHPOBATH
COOCTBEHHBIC 33/1a4 yKa3aHHBIX THIIOB,;

o BJIAJCTh OCHOBHBIMH METOJAaMH PEIICHUS 3aJa4 Ha CMECH, CILUIABBI,
KOHIICHTPAIIMH, HCIIOJIb30BaTh KX B HOBBIX CHUTYallUSAX II0 OTHOIICHHIO K
M3y4YEHHBIM B IIpoIiecce 00ydeHUs;

o pemarh 3aJa4d Ha IPOICHTBHI, B TOM YHCIE, CIOXKHBIC IPOICHTHI C
000CHOBaHMEM, UCTIONB3YS Pa3HbIE CIIOCOOH;



° penaTh JOTUYECKUe 3a7a4i Pa3HbIMU CIOCO0aMH, B TOM YHUCJE, C IBYMS
0JIoKamMu U ¢ TpeMs OJIOKaMH JaHHBIX C TOMOIIbIO TaOJIuIL;

o pemarh 3a7a4d M0 KOMOMHATOPUKE U TEOPUU BEPOATHOCTEH HAa OCHOBE
HCII0JIb30BaHUS U3YUEHHBIX METOJI0B U 00OCHOBBIBAThH PEILICHUE;

o pelaTh HECIOKHbIE 3aJJa4M 10 MaTEMaTUYECKON CTaTUCTHUKE;

o OBJIaJIETh OCHOBHBIMM METOAAMHU PEUICHUS CIOKETHBIX  3ajau:

apugmeTndeckuii, anredpanueckuii, mnepedop BapHAHTOB, TIE€OMETPUUYECKUI,

rpaduueckuii, IpUMEHATh UX B HOBBIX IO CPABHEHUIO C U3YYEHHBIMU CUTYAIUAX.

B noBceqHeBHOM KM3HU M NIPHU U3YyYEHHUH JAPYTUX NPEeAMETOB:

o KOHCTPYHUpPOBAaTh HOBBIE JUIsl JAHHOW 3a/laud 3aJlayHble CHUTYyalluu C

y4€TOM pEaNbHbIX XapakTEPUCTHK, B YAaCTHOCTHU, MpPH pELUIEHUWH 3aj]ad Ha

KOHIEHTpPALMK, YYUTHIBATh IUJIOTHOCTh BEILECTBA; pellaTh U KOHCTPYHPOBATH

3a/layd Ha OCHOBE PacCMOTPEHHUs peajibHbIX CUTyallul, B KOTOPBIX HE TpedyeTrcs

TOUYHBIN BBIUMCIUTENBHBIA PE3YNIbTAT;

e pemath 3aJaud Ha JBMXKEHUE IO pEKe, paccMarpuBasi pa3Hble CHCTEMbI
OTCYETA;

o KOHCTPYUPOBaTh 3aJayHble CHUTYyallud, NPHUOJMIKEHHbIE K peaJbHOU
JNEUCTBUTEIILHOCTH.

I'eomeTpuueckue purypsl

o CB0OOOIHO OMEpUpPOBATh T€OMETPUUYECKUMU TOHATUSIMHU TIPU pPEIICHUU
3a/1a4 U MPOBEJICHUH MAaTEMAaTUYECKUX PaCCYKICHUI;

o CaMOCTOATENbHO  (OPMYJIUPOBATH  OMPEJEICHUS  IE€OMETPUUYECKUX

¢Guryp, BBIABUTATH TMIIOTE3Bl O HOBBIX CBOMCTBaX M NMPU3HAKAX T'€OMETPUUYCCKHIX
¢buryp u 000CHOBBIBATh WM OMPOBEPTaTh UX, 0000IIATh WK KOHKPETH3UPOBATH
pe3ynbTaThl Ha HOBBIE KJIAacChl (DHUTYp, MPOBOAWTH B HECIOXKHBIX CIydasx
KJaccuuKaruo GUryp mo pa3IMmIHbIM OCHOBAHUSIM;

o UCCIIEJIOBATh YEPTEXKH, BKIIOYAs KOMOWHAIWMK (QUTYp, H3BJICKATh,
MHTEPIPETUPOBATh W TPEOOpa3oOBbIBATH HWH(POPMAINIO, TPEACTABICHHYIO Ha
YepTeKax;

o pemarh 3aJadyd  TEOMETPUYECKOTO COJEp)KaHHs, B TOM YHCIE B
CUTYyalusX, KOTJa ajlrOpUTM PEIICHUS HE CIEAYeT SBHO M3 YCIOBHS, BBITIOIHATH
HEOOXOUMBIE VISl PEIICHHSI 3a/la4il JOTIOJTHUTEIbHBIE TTOCTPOSHUS, NCCIEA0BATh
BO3MOXXHOCTh MPUMEHEHHSI TeOpeM U (OPMYIT JIJIsl PEIICHUS 3a/1a4;

o dbopMyIHpOBaTh U JOKA3bIBATh TEOMETPUIECKUAEC YTBEPIKICHUS.
B noBce1HeBHOM KU3HU U NIPHU U3YYEHHH APYTUX MPEAMETOB:
o COCTaBJISITh C UCHOJIb30BAHUEM CBOICTB r€OMETPUUYECKUX PUTYpP

MATEMATHYCCKUC MOJCIIN MJIS PCIICHHA 3aa4 IIPAKTHYCCKOI'O XapaKTCpa U 3aaa4
N3 CMCKHBIX JUCHOUILINH, UCCIICAOBATD IIOJYUYCHHBIC MOJCIIN KU HHTCPIIPCTUPOBATD

pe3yJbTar.
OTHO1IEHUS

° BrnageTs moHsATHEM OTHOIICHUS KaK METAIlPEIMETHBIM;

° CBOOOJHO OMEPUPOBATh MMOHATUSIMU: PABEHCTBO (QUTYp, paBHBIC
burypsi, PaBEHCTRBO TPEYTrOJbHUKOB, napajjieIbHOCTh MPSMBIX,

NCPHOCHAUKYJIIPHOCTL  MPAMBIX, YIJIbI MCXKAY MNPAMBIMH, J[CPHCHAUKYIIAP,



HAaKJIOHHAs, MpoeKuus, noxodue @uryp, nomoOHble (UTYpbl, TMOAOOHBIE
TPEYTrOJbHUKH;

® LCIIOJIb30BaTh CBOICTBA MOI00MS M paBeHCTBA (GUTYp NP PELICHUU 3a]1a4.

B noBceqHeBHOM KM3HU M IPU U3YyYEHHUH JAPYTUX NPEeAMETOB:

o UCIIOJIb30BaTh ~ OTHOUIEHUS JUIsl TOCTPOEHUS U HCCIEAOBAHMS
MaTeMaTH4YeCKUX MOJesiell 00bEKTOB peaibHOM KU3HHU.

N3mepennst U BIYHUCIEHUS

o CB000HO ONEpPUPOBATH MOHATUSAMHU JIJIMHA, IJI0MAb, 00BEM, BeIMUMHA
yria Kak BEJMYUHAMH, UCIIOJIb30BaTh PABHOBEJIMKOCTh U PABHOCOCTABICHHOCTh
OpU PElIeHUH 3a/1a4 Ha BBIYMCIEHUE, CAMOCTOSATEIBHO MOJIYy4YaTh U MCIOJIb30BATh
(opMyIIbl 17151 BBIYMCIICHUH TuIoNIaae 1 00bEMOB GuUryp, CBOOOHO ONEPUPOBATH
HMIMPOKKUM Ha0OpOM (POPMYIT Ha BBIUMCIICHUE MTPHU PELICHUH CIOKHBIX 3a71a4, B TOM
yyclie M 3a/lad Ha BbIUMCICHUE B KOMOMHALUAX OKPY)KHOCTH M TPEYroJibHUKA,
OKPYXHOCTH U YETHIPEXYTOJIbHUKA, & TAKKE C MPUMEHEHUEM TPUTOHOMETPUH;

o CaMOCTOATENbHO  (OPMYJIUPOBATH TUIOTE3bl W MPOBEPATh  HX
JOCTOBEPHOCTb.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:

o cBOOOJHO omepupoBaTh (opMyjaMu NpU PEIICHUH 3aJlady B JIPYTUX

y4eOHBIX TIPEeAMETaX U MPHU MPOBEJACHUU HEOOXOJAMMBIX BBIUUCICHUM B peaibHOM
KU3ZHHU.
I'eomeTpryeckue MOCTpPOECHUS

o OnepupoBaTh  MOHATHEM  HaOOpa  JJIEMEHTOB,  OMpPEACISIOIMINX
reOMETPUYECKYI0 (QUrypy,

° BJIAJIETh HA0OPOM METOJIOB IMMOCTPOCHU IUPKYJIEM M JIMHEHKOM;

o OPOBOJIUTh AHAJIW3 W PEATU30BBIBATH JTalbl pELICHHUS 3adad Ha
OCTPOEHUE.

B noBcegHEeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMeETOB:

o BBIIIOJIHSITH TIOCTPOECHUS] HA MECTHOCTH;

o OIICHUBATh Pa3MEPBhI PEATbHBIX 00BEKTOB OKPYIKAIOIIET0 MUPA.
IIpeoOpa3oBanus

o OnepupoBaThb JBUKEHUSIMA u npeo0pa3zoBaHUSIMU Kak
METaNpPEAMETHBIMU MTOHATUAMMU;

o OTIepUpPOBATh TMOHSATHEM JABIKCHHUS WM TpeoOpa3oBaHUs TOMOOUS s

000CHOBaHMI, CBOOOJHO BIAJECTh MPUEMaMU TOCTPOCHUS (UTYP C TOMOIIBIO
JIBUKEHUN W TIpeoOpa3oBaHUsl TOMOOWS, a Takke KOMOWHAIMSIMHU JBH)KCHHM,
JIBUKEHUI U peoOpa30BaHmi;

. UCIIOJIb30BaTh CBOWCTBA JBKEHUN M MPEOOPa30BAHMMA IS IPOBEACHUS
000OCHOBaHMS M JIOKA3aTENbCTBA YTBEPKACHUN B TEOMETPHH U JPYTUX YUEOHBIX
peaMeTax;

o MOJIb30BAThCSl CBOMCTBAMU JIBUKEHUNU U TTpeoOpa3oBaHU MPU PELICHUU
3aJ1ad4.

B noBceHeBHOM KM3HU M NIPU M3YYEHUH PYTUX NMPeIMETOB:

° MIPUMEHATH CBOMCTBA IBUYKCHUH W MPUMEHSTH MOJI00Me I TOCTPOCHUMN

U BBIYUCJICHUMH.



BekTOpbl H KOOPAUHATHI HA IVIOCKOCTH

o CBoOOIHO omepupoBaTh MOHATUSAMU BEKTOp, CyMMa, pPa3HOCTh
BEKTOPOB, NMPOU3BEJICHUE BEKTOpA Ha YUCIO, CKAJSIPHOE MPOU3BEICHUE BEKTOPOB,
KOOPJMHATHI HA MJIOCKOCTH, KOOPAUHATHI BEKTOPA;

L4 BJIaJICTh BCKTOPHBIM MW KOOPAWHATHBIM MCTOJOM Ha IIIOCKOCTH IJIA
peIICHUA 3aaa49 Ha BBIYMCIICHUC U NO0KA3aTCIbCTBA,
L4 BBIIIOJIHATE C IIOMOIIBIO BCEKTOPOB MW KOOpAHWHAT JOKa3aTCJIbCTBO

U3BECTHBIX €MY I'€OMETpUYECKHUX (PAKTOB (CBOICTBA CpeAHUX JIMHUMA, TEOPEM O
3aMeyareIbHbIX TOYKAX U T.I1.) U MOJIy4aTh HOBbIE CBOMCTBA U3BECTHBIX QUTYD;

o UCIIOJIb30BaTh ypaBHEHUsI (PUTYp JUIsl PEIICHUS 3a/1a4 U CAMOCTOATENIbHO
COCTaBJIATh YPABHEHUS OTAEIbHBIX IJIOCKUX QPUTYD.

B noBceqHeBHOM KM3HU M IPHU U3YyYEeHHUH JAPYTUX NPEeAMETOB:

o UCIOJIb30BaTh MOHATHS BEKTOPOB U KOOPAMHAT JAJisi pEeUIeHUs 3a/1ay Mo
¢usuke, reorpadun 1 IpyruM y4eOHbIM MIpEIMETaM.

HUcropust MmaTeMaTHUKH

o [TonumaTh MaTeMaTUKy Kak CTPOro OPTraHM30BaHHYIO CHCTEMY HAYYHBIX
3HaHWM, B YACTHOCTH BIIAJIETh NPEICTABICHUSIMH 00 aKCHOMATHYECKOM
NOCTPOCHUU TE€OMETPUM U TEPBUYHBIMH TPEJCTABICHUSIMU O HEEBKIHIOBBIX
reOMETpPHUSX;

o paccMarpuBaTh ~ MaT€MaTUKy B KOHTEKCTE MCTOPUM  Pa3BUTHUSA
OUBWIN3allMM W HCTOPUU DPA3BUTUS HAyKH, [OHUMAaTh pOJIb MaTeMaTUKU B
pa3Butuu Poccun.

MeToabl MAaTEMATUKH

o Bnagerp 3HaHUSIMH O  pa3NMYHBIX MeToJax OOOCHOBAaHUSA U
OIIPOBEPKEHUSI MATEMAaTHUECKUX YTBEPKICHUN U CAMOCTOSATEIbHO IPUMEHSATD UX;
o BIAJIeTh HaBbIKAMHM aHajdM3a yCJIOBUS 3aJaud U  OIpeAesieHUs
HOIXOASIIUX JIJISl peLIeHUs 3a/1a4 U3yUYEHHBIX METO/I0B WIIM UX KOMOWHAIHIA;

o XapaKTepHu30BaTh MPOU3BEICHUS UCKYCCTBA C YUETOM MaTEMAaTHUUYECKUX
3aKOHOMEPHOCTEN B MPUPOJE, UCIOIB30BaTh MATEMAaTUYECKNE 3aKOHOMEPHOCTH B
CaMOCTOSITEJIbHOM TBOPYECTBE.

COI'JTACOBAHO COI'JTACOBAHO
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