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[NOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamMma 1o TreoMeTpuH s OOy4aromuxcs C 3aIAEPKKOH IMCUXUYECKOTO
pa3zButus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO 001Ier0o 0Opa3oBaHUs MOATOTOBJIEHA Ha OCHOBE
@enepanbHoro 3akona PO ot 29.12.2012 roma Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Oenepauuny», npukaza Munucrtepcra npocseuienus Poccuiickoit ®eneparnuu ot 31.05.2021 Neo
287 «O0 yrBepxIeHHH (enepalbHOTO TOCYIAapCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa
OCHOBHOTO 001iero o0OpasoBaHus», Mpuka3za MunHucrepcTBa npocsemieHnss PO ot 24 HosOps
2022r. Ne 1025 «OO0 yrBepkueHuH (QenepaibHON aganTUPOBAHHON 0Opa3oBaTENbHON
MporpaMMbl  OCHOBHOTO 00ImIero oOpa3oBaHus [Jisi OOydYarOIIMXCA C OrpaHUYEHHBIMHU
BO3MOKHOCTSIMH  3[I0OPOBbS», QJaNTHPOBAHHOW OCHOBHOW 00pa30BaTeNbHONW IPOTPAMMEI
OCHOBHOTro o0miero obpaszoBanusi aisi oOydaromuxcs ¢ 3[IP I'bBOY mkonsr Ne34 Hesckoro
paiiona Cankrt-IlerepOypra. B pabGoueit mporpamme yuTeHbl ujeu U mosiokeHus KoHienum
pa3BuTHs Maremarhuyeckoro oOpasoBaHusi B Poccuiickoit ®denepauuu, paboyeil mporpamMMmbl
BOCIUTAHUS.

VYueOnsplii npeamer «I'eomeTpusi» BXOAUT B NpeAMETHYH oOnacth «MaremaTuka u
nHpopmaruka». B Kypce yCIOBHO MOXHO BBIIEIUTH CIEAYIOIIUE COJep)KaTeIbHbIE
nuauu: «HarnsaaHass  reometpusi», «leomerpuueckue  ¢urypnr», «M3mepenue
reoMeTpUUecKkuX BeauduH», «KoopawHaTh», «BekTOopbhl», «JIorMka W MHOMXECTBa»,
«['eoMeTpusi B UCTOPUYECKOM DPa3BUTHUUY.

Marepuain, orHocsmuics k JguHuM «HarmspgHast reomerpusi»  (3JIeMEHTBI
HarJIsiTHOM CTepEOMETPHH), CII0COOCTBYET Pa3BUTHIO MPOCTPAHCTBEHHBIX
OpeNCTaBICHUIN Yy4JallUuXcsl B paMKax H3y4deHUs IIJIaHUMETpPUH.

Conepxanue  pasugenoB  «['eomerpuueckue  ¢urypsi» u  «M3mepenue
F€OMETPUYECKMUX BEJIMYMH» HALEICHO Ha IIOJy4YE€HHE KOHKPETHBIX 3HAaHHM O
reoMeTpUYeCKoi ¢GHUrype Kak BaKHEUIIIEH MaTeMaTHUYECKOW MOMACTH JIs OMHUCAHUS
oKpy>Karo1ero Mupa. CucreMaTu4eckoe M3ydeHUE CBOMCTB I€OMETPUUECKUX (UTYD
MO3BOJIAT Pa3BUTh JIOTMYECKOE MBINUICHUE U II0Ka3aThb  IIPUMEHEHHE 3TUX
CBOMCTB IIPU PEUICHUM 3a7a4 BBIYMCIWUTEIBHOIO M KOHCTPYKTMBHOIO XapakTepa, a
TaKXKe IMPaKTUYECKUX.

Marepuain, OTHOCAIIMMCS K COAEpXKAaTeIbHBIM JUHUAM «KoopauHaThl» H
«BexTOophl», B 3HAUYWUTEIbHOM CTeneHHW HECET B cebe MEXIIpPEeAMETHBIE 3HaHWU,
KOTOpbIE HaxOIAT IIPUMEHEHHE KaK B Pa3JIMUYHBIX MaTEeMaTUYECKUX IUCIUIUIMHAX,
TaKk U B CMEXHBIX IIPEAMETaX.

OcobenHocThr0 JMHUM «Jlormka W  MHOXeCTBa»  fABISETCS TO, YTO
IpPENCTABJICHHBIN 3/1eCh MaTepUal IPEUMYIIECTBEHHO M3Yy4aeTCs IPH PaCCMOTPEHHUU
pa3nU4HBIX  BOIPOCOB  Kypca. COOTBETCTBYIOIIMM  MaTepuald  HaleleH  Ha
MaTeMaTH4YeCKOe pa3BUTHE ydallUuXcsi, JOPMUPOBAHHUE Y HUX YMEHHUsI TOYHO, CKATO U
SICHO HW3JIaraTh MBICIH B YCTHOM M IHUCBMEHHOM peUm.

JInnusa «['eomeTpuss B  HCTOPUYECKOM  pPa3BUTHUM» MpeJHA3HadeHa JUId
bopMUpOBaHMS IMPEACTABICHUNW O TeOMETPUM KaK YacTH 4YeJOBEYECKOM KYJIbTYpHI,
At OOILIEeTO Pa3BUTHUS LIKOJIbHUKOB, [UISI CO3JaHUA KyJbTYPHO-UCTOPUUECKON CpEabl
0o0y4deHwusl.

IIporpamma oTpaxaer coaepkaHue oOyueHHus Kypcy «['‘eomeTpus» ¢ yd4eToM 0coOBIX
oOpa3oBatenbHbIX MOTpeOHOcTell oOywaromuxcs ¢ 3IIP. OnageHune ydeOHBIM KypcoMm
«["eomeTpus» IpeICTaBIISET ONPEAeIEHHYIO CI0KHOCTh 11 yyamuxcs ¢ 3[1P. ¥V oOyuaromuxcs ¢
3IIP nanGosee BbIpaXKEHbI OTCTaBaHUS B PA3BUTHM CIOBECHO-JIOTHYECKUX (OPM MBIIIICHUS,
MI03TOMY a0CTpaKTHBIE M OTBJIEUEHHBIE KAaTErOpUU MM TPYAHOAOCTYMHBI. B TOoXe Bpems mpu
CIelUaIbHOM O0O0yueHHH OOydaromuecss MOTYT BBIIOJNHATH 3aJaHud NOo anroputMy. OHHu
BOCIIPUMMUMBBI K ITOMOILM, MOTYT BBIIOJIHUTH MEPEHOC HA aHAJIOTMYHOE 3a/1aHUE YCBOEHHOTO
crnioco0a pemreHusi. CHIKEHHE Pa3BUTHUS MBICIUTEIbHBIX OTIepalvii U 3aMeIECHHOE CTAHOBJICHUE
JIOTUYECKUX JIeHCTBUH NMPHUBOJAT K HEAOCTATOUYHOM OCMBICIEHHOCTH COBEPIIAEMBIX Y4eOHBIX
nevictBuil. Y oOydaromuxcs 3aTpyJHEHbl CUYETHbIE BBIYUCIEHHS, MPOU3BOJAMMEBIE B yme. B



MUCHMEHHBIX BBIYMCICHUAX OHU MOTYT MPOIMYCKATh OJIUH M3 TPOMEXYTOUYHBIX maroB. [Tpu padote
C YMCJIOBBIMU BBIPDQKEHUSMHU, BBIUUCICHUEM MX 3HAUEHUS MOTYT HE yIEpKUBATh NPaBUIIbHBIN
nopsfok aeicteuid. [Ipu ynpomenun, npeoOpazoBanuu BeipaxeHuid ydamuecs ¢ 3[1P ne moryr
CaMOCTOSITEJIBHO IPUHAThH PELIEHUE O NOCIEA0BATEIILHOCTH BBIIIOJIHEHUS JEUCTBUIL.

[Ipn um3yuenum reomerpuueckoro Marepuana obOyuaromuecs c 3[IP crankuBaroTcs c
TPYOHOCTBIO JIeNaTh JIOTUYECKUE BBIBOJBL, CTPOUTH IOCIEAOBATEIbHBIE PACCYKICHUS.
HenpouHble 3HaHUS OCHOBHBIX TEOpEM TIE€OMETPUM MPUBOAMT K OIMHUOKaM B pELIECHUU
reoMeTpudeckux 3agad. OOyyaromuecss MOTyT MOJAMEHHUTH (GOpMYITy, HEIPABHIIBHO MPHUMEHUTD
teopeMy. K cepbe3HbIM omuOKamM B pElIEHUH 334ad IMPUBOJAAT HEAOCTATOYHO Pa3BUTHIE
IIPOCTPAHCTBEHHBIE MPeCTaBlIeHU. VIM CII0’KHO BBINIOJHUTh YEPTEXK K YCIOBHUIO, B TUCHbMEHHBIX
paboTax OHU HE MOTYT IPUBECTU OOBSICHEHUE K YEPTEKY.

TouHOCTB 3aIOMUHAHMS ¥ BOCIIPOU3BECHHS y4€OHOTO MaTeprala CHIXKEHBI 110 PUYHHE
c1ab0CTH MHECTUYECKOW JeATEIbHOCTH, CyKeHus oObema mnamsatu. OOyuatomumcst ¢ 3I1P
TpeOyeTcst OoJbllle BpEMEHH Ha 3aKpeIuIeHHWe MaTepuala, akTyajau3alus 3HaHUH [0 orope npu
BOCITPOM3BE/ICHUU.

Jl1st ipeoioieHust TPYIHOCTEN B M3y4eHUU yueOHOTO Kypca «l'eoMeTpus» HeoOXoauma
ajanranus obObeMa M XapakTepa y4yeOHOro Marepuana K IO3HABaTEIbHBIM BO3MOKHOCTSIM
yuamuxcsa ¢ 3[IP. Cnenyer yueOHBIH MaTepuan MNPENOJHOCUTH HEOONBIIUMU TMOPLUUIMH,
YCIIOKHSISI €r0 TMOCTENEeHHO, M3BICKUBAaTh CIOCOOBI aJanTallii TPYAHBIX 33JaHUN, HEKOTOpPbIE
TEMbl J1aBaTh KaK O3HAKOMHUTEJbHbIE; HUCKIIOYATh OTHAEIbHbIE TPYAHbIE J10Ka3aTeIbCTBA;
TEOPETUYECKUI MaTepral PeKOMEHIyeTCsl U3y4aTh B Mpoliecce MPaKTHYECKON AeATeIbHOCTH I10
pemennto 3amad. OpraHuyecKoe €IUHCTBO TNPAKTUYECKOM M YMCTBEHHOM AESTEIbHOCTH
yyaluxcs Ha ypoKaX T€OMETpPUM CIOCOOCTBYIOT IMPOYHOMY U CO3HATEIbHOMY YCBOCHHIO
0a3MCHBIX MAaTEMaTHYCCKUX 3HAHUNM U YMEHUH.

OO6mue 1nenu u3ydeHus: yueOHoro kypca «['eoMeTpusd» 3aKI04aroTCsl, MPEXKIe BCErO B
TOM, YTO Ha YypOKax TreoMEeTpuu OOy4aloUIuiics Y4MUTCS TPOBOAMUTH JOKa3aTeJIbHbBIE
paccyXJeHHUs, CTPOUTH JIOTUUYECKHE YMO3aKIIOUEHHMsS], T0KA3bIBaTh MCTHUHHBIC YTBEPXKIEHUS U
CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, NMPOBOJIUTH PACCYXKACHUS «OT MPOTUBHOIO», OTJINYATH
CBOWCTBA OT MPHU3HAKOB, (hOopMyIUpOBaTh OOpaTHBIE YTBEPKIEHUA. B 00ydeHWH yMEHHIO
paccykJaTh COCTOUT BaKHOE BOCIUTATEIbHOE 3HAYEHHE M3YYCHHs] T€OMETPUH, MpHUCYILee
MMEHHO OTEUECTBEHHOM MaTeMaTH4eCKOH IIKOJIE.

Bropoii nenbio u3ydeHust TeOMETPUU SIBIIIETCS UCIIOJIb30BaHHUE €€ KaK MHCTPYMEHTA MpH
pEelIeHUH KaK MaTeMaTHYeCKHUX, TaK M MPaKTUUECKUX 3a/ay, BCTPEYAIOIIMXCS B pealibHOM
KU3HU. DTOMY COOTBETCTBYET BTOpas, BBIYHCIUTENIbHAs JHMHHUS B H3YUYEHHUU T€OMETPUU B
uikosie. J{s 3Toro ydurtento pekoMeHIyeTcsl Moa0oupaTh 3aaud MPaKTUYECKOTO XapakTepa JUis
paccMaTpuBaeMbIX TEM, YYUTh OOYYalOHIMXCS CTPOUTh MAaTEeMAaTUYECKHUE MOJENIH pPeajbHBIX
KU3HEHHBIX CHUTYalluii, MPOBOJUTH BBIYMCICHUS M OLIGHHWBATh aJEKBATHOCTH IOJY4YE€HHOTO
pesynbrata. KpaifHe BakHO NOTUYEPKUMBATH CBA3M TEOMETPUU C JAPYTUMH IpeaMeTami,
MOTHBUPOBATh  HCIIOJIB30BATh  OMpPENEICHUS  TEOMETPUYECKUX  (GUrYyp H  HOHSTHIA,
JEMOHCTPUPOBATh MPUMEHEHHUE TIOJYYCHHBIX YMEHUN B (DU3MKe U TEXHHUKE. DTH CBSI3U Hamboiee
SIPKO BUJIHBI B TeMaX «BekTtops», « TpUroHoOMeTpuyecKrue COOTHOIIECHU», «MeToI KOOpaIuHaT»
u «Teopema ITudaropay.

JlocTikeHHe 3THX 1ieiei o0ecrieunBaeTcs pelIeHueM CIeIyoIX 3a0ay.

— ¢opMupoBaTh y OOYydYalOIIMXCS  HAaBBIKM  y4yeOHO-TIO3HABAaTEIbHOMW  JIESTEIbHOCTH:
IUTAaHUPOBaHUE palbOThl, TMOUCK PAIUOHAIBHBIX IyTeH €€ BBIMOJIHEHHs, OCYILECTBICHUS
CaMOKOHTPOJIS;

— CcrHocoOCTBOBAaTh HMHTEUIEKTYyaIbHOMY DPa3BUTHIO, (OpMUPOBATH KauecTBa, HEOOXOAWMBIE
YeJIOBEKY /IS TIOJHOIICHHOM KU3HU B COBPEMEHHOM OO0IIIeCTBE, CBOMCTBEHHbIE MAaTEMAaTHUECKOM
JESTEIHOCTH: SICHOCTU U TOYHOCTH MBICIHM, MHTYMIIMM, MPOCTPAHCTBEHHBIX NPEICTABICHUH,
CIOCOOHOCTH K MPEOJ0JICHUIO TPYIHOCTEH;

— (¢dopMupOBaTh KIIOYEBBIE KOMIETEHIMH Y4allUXcd B paMKax IpeIMeTHOH obiactu
«MareMaTHKa;



— pa3BUBATh MOHATUHHOE MBIIIJICHUS 00yJatOIUXCS;

— OCYIIECTBIISITH KOPPEKIIMIO MTO3HABATENBHBIX MpolieccoB oOydaromuxcs ¢ 3I1P, Heo6xoaumpIx
JUIs OCBOSHHS ITPOTPAMMHOTO MaTepuala o y4eOHOMY MpEIMETY;

— TIpeaycMaTpuBaTh BO3MOXXHOCTh KOMIICHCAIIMM OOpa3oBaTEIbHBIX JIE(PHUIMTOB B OCBOCHHUU
MIPEILIECTBYIOLIEr0 MporpaMMHOro marepuana y oOyuatomuxcs ¢ 3[IP um HenocraTkoB B HX
MaTeMaTH4YE€CKOM Pa3BUTHUH;

— chopMHUpPOBATh YCTOWYMBBIA HHTEPEC YUALTUXCS K MPEAMETY;

— BBISBJIATH M Pa3BUBATh MaTEMATUYECKHE M TBOPUYECKUE CIIOCOOHOCTH.

OcobenHocTH  TICHXWYECKOro pa3BuTHs oOydaromuxcs ¢ 3[IP  oOyciosnuBaroT
JIOTIOJTHUTENIbHBIE KOPPEKIIMOHHBIE 337auu yuyeOHoro kypca «l'eomerpusi», HalnpaBieHHbIE Ha
pa3BUTHE MBICIUTENBHON W PEUEBON JEATEIbHOCTH, CTUMYJIMPOBAHHME I103HABATEIbHOU
aKTUBHOCTM M CaMOCTOSITEJIBHOCTH CYKICHHH, CO3JaHHe YCIOBUH JJIsi OCMBICIEHHOTO
BBINIOJIHEHUST y4eOHON paboThl, GopMHUpOBaHUE YMEHHS padoOTaTh C TEKCTOM YYeOHHKA U
CaMOCTOSITEJIbHO TIOMOJIHATH CBOM 3HAHWSA, B TOM YHCIE U3 HCTOYHUKOB BHEYPOUHOU
nH(popMalnH.

MECTO YYEBHOI'O ITPEJAMETA «'EOMETPHUS1» B YYEBHOM IIJTAHE

B cootBerctBUM ¢ dDenepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM
OCHOBHOTO 0011ero oOpa3oBaHust y4eOHbIN mpeaMeT «l'eoMeTpus» BXOTUT B MpPEIMETHYIO
obnactb «MaremaTtuka W uHbopMaTuka». [laHHas mporpamMma HampaBlieHa Ha H3y4YEHHE
yueOHOro mpenmera «l'eometpus» B 7-9 kiaccax. [Iporpamma mpeamera paccuuTaHa Ha TpU
roga. O01Iee KOJIMYECTBO YacOB Ha YpPOBHE OCHOBHOTO 00IIero oopasoBanus coctasiseT 306
4acoB €O CIEAYIOIINM pacipeieIeHHeM 4acoB M0 KJlaccaM:
— 7-11 knacc — 68 yacoB B Toj, 2 yaca B HEACIIO;
— 8-1f knacc — 68 yacoB B ToJ , 2 yaca B HEJCIO
— 9-1f knacc — 68 yacoB B ToJ , 2 yaca B HEJEIIO

TemaTtnueckoe TIaHUPOBAHKE COCTABIIEHO C Y4eTOM pabouell mporpaMMbl BOCIHUTAHUSI.
BocnuratenbHbplii MOTEHIMAN JAHHOTO Yy4eOHOro mpeaMera oOecreyuBaeT —peaau3aluio
CIIEIYIOIIUX LEJEBbIX MPHOPUTETOB Bocnutanus ooOydarmuxes OOOQO: K 3HaHUSAM Kak
UHTEJUIEKTYaJlbHOMY pecypcy, oOecneduBaroleMy Oyayliee 4YeloBeKa, Kak pe3yiabTaTy
KpPOTIOTIMBOTO, HO YBJIEKATEILHOTO Y4€OHOTO Tpy/Ia.

COJIEPXAHUE YUEBHOI'O KYPCA «'EOMETPHUS» 110 TOOIAM OBYUEHUA

7 KJIACC

Hauanbnable nmonstus reomerpuu. Touka, npsMmas, OTpe3OK, Jiyd. Yrosa. Buael yrios.
Beprukanbuele U cMexHble yribl. buccektpuca yria. JlomaHas, MHOTOYrOJbHUK.
[TapanienbHOCTh ¥ NEPIEHAUKYIIPHOCTD IPSIMBIX.

Cummempuunvie ¢pueypol. Ocnosmuvie ceoticmea ocesou cummempuu®. TIpuMepsl
CUMMETPHUHU B OKPYKAIOIIEM MUDE.

OcHosHble nocmpoenust ¢ NOMOWbIO YUPKYIISL U TUHEUKU.

Tpeyronpauk. BrwicoTa, mMeamuana, OuccekTpuca, WX cBoicTBa. PaBHOOeApeHHBINH U
PaBHOCTOPOHHUY TPEYrOJbHUKU. HepaBEeHCTBO TPEYrOJIbHUKA.

CpoiicTBa W TpHU3HAKH DPABHOOEIPEHHOTO TpeyroibHUKa. [lpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NMPU3HAKKU NapajIeNbHbIX NpsIMbIX. CyMMa YIJIOB TpeyrojbHuKa. BHemHue
YIJIBI TPEYTOJIbHUKA.

[IpsiMoyronpHBI TpeyrojJbHUK. CBONCTBO MEIHAHBI NMPSAMOYrOJBHOTO TPEYroJIbHUKA,
MPOBENEHHOM K rumnoreHy3e. IIpu3Haku paBeHCTBA IMPSMOYIOJIBHBIX TPEYrOJIbHUKOB.

! 3,Z[GCL " ajie€ KypCuBOM 0003HAYEHBI TEMbI, U3YYCHUEC KOTOPBIX MMPOBOJAUTCA B O3HAKOMUTCIBHOM IIJIaHE.



[IpssMoyrosbHbIN TpeyroybHUK ¢ yriioM B 30°.

HepaBeHCcTBa B TE€OMETPUU: HEPABEHCMBO MpeY20JbHUKA, HEPABEHCTBO O JJIUHE
JIOMaHOM, Teopema O OosiblieM yrie W OOJbIICH CTOPOHE TPEyroibHUKa. lleprneHmukymnsip u
HaKJIOHHAs.

l'eomempuueckoe mecmo mouex. BUCCEKTpHUCa yria U CEPEAMHHBIN NEPHNEHIUKYIAP K
OTpe3Ky KaKk F€OMETPUUECKHE MECTA TOYEK.

OkpyXHOCTb W Kpyr, XopJa W JAUAaMETp, UX CBOMCTBa. B3aummHOe pacnosioxeHue
OKpyXHOCTH M mnpsiMoil. KacarenbHast U cekymas K OKpyxHOCTU. OKpYyKXHOCTb, BIIMCaHHas B
yroi. BnucanHas u onyucaHHas OKpY>KHOCTH TPEYTrOJIbHUKA.

8 KVIACC

UYersipéxyronpauku. [lapamienorpamMm, ero Hmpu3HAaKM M CBOMCTBA. YacTHele ciiydau
napajuiesIorpaMmoB (MpSMOYTOJIbHUK, poMO, KBaJpar), WX NpHU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tpameuus, e€ cBolcTBa U npu3Haku. [IpsiMoyronbHas Tpanenus.

Memoo yosoenus meduansl. Llenmpanvras cummempusi.

Teopema @aneca u meopema o0 nponopyuonanrvhvlx ompeskax. CpeaHue JIUHUN
TPEYroJibHUKA U Tpaneuuu. [lenmp macc mpey2onvHuxa.

Ilooobue mpeyzonvruxos, koagguyuenm noodoobus. Ilpuznaxu noooous mpeyeorbHUKoS.
[Ipumenenue nogo6Ust P pelICHUH MPAKTHUECKUX 3aa4.

CpoiicTBa miomaneit reomerpuueckux ¢uryp. @opMyinsl Ui MIIOMIAAN TPEYroJbHUKA,
napajuiesorpamMmma, pom6a u tpanernuu. OTHOIIEHHE TUI0MAeH o100HBIX QUTyp.

Boruncnenue miomaseil TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mnpu pemieHMH MPaKTHYECKUX
3azad.

CuHyc, KOCHMHYC, TaHT€HC OCTpPOrO yrjia HpsIMOYTOJILHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO. Tpuronomerpudeckue GpyHkuun yrioB B 30°, 45° u 60°.

BrnucanHbie ¥ LEHTpaJIbHBIE YIJIBI, YTOJ MEXIY KacaTE€IbHOW U XOPIOW. YTIIbI MEXKIY
XOpAaMH U CeKyllMMH. BrmucanHble W onucaHHble 4YETHIPEXYTrONbHUKU. B3aumHoe
pacrnoyio)keHue JByX OKpyxkHocTel. Kacanme oxpyxHocTeil. OOmue KacaTelbHbIE K JBYM
OKPY>KHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TaHreHc yriaoB oT 0° go 180°. OcCHOBHOE TPHUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYIIBI IPUBEICHHUSL.

Pemenue TtpeyronbHukoB. Teopema KOCHMHYCOB M Teopema CUHYcoB. Pemenue
MPAKTUYECKUX 3a7a4 C UCTIOJIb30BaHUEM TE€OPEMbI KOCHHYCOB M TEOPEMBI CUHYCOB.

IIpeobpazosanue nooodus. Ilooobue coomeemcmeeHHbIX 1EMEHMO8.

Teopema o npoussedenuu 0mpe3Ko8 Xopo, meopeMvl O NPOU3BEOeHUU OMPE3KO8
ceKyuux, meopema o Keaopame KacameabHOu.

Bextop, anuna (MOIynb) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, IPOTHUBOIMOIOXKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaIMH HaJ
BekTOpamu. PaznoxeHne BeKTopa 1o AByM HEKOJUIMHEapHbIM BekTopam. KoopauHatsl BeKTopa.
CkansipHO€ MPOU3BE/IEHNE BEKTOPOB, TPUMEHEHUE JJI1 HAXOKICHUS UTUH U YTJIOB.

JlekapToBbl KOOpAMHATBI HA IUIOCKOCTH. Ypaseuenus npsamou W OKPYKHOCTU B
KOOpAMHATAaX, IEPECEUCHUE OKPYKHOCTEN U MPsAMBIX. MeTo KOOpAMHAT U €r0 MPUMEHEHHE.

[IpaBusibHBIE MHOTOYIOJIbBHUKHU. JlMHA OKpYy:KHOCTH. I'pagycHas W paauaHHas Mmepa
yria, BBIYMCIIEHHE JUIMH AyT OKpykHOcTel. [1nomans kpyra, cekropa, CerMeHTa.

Heudicenuss  naockocmu U 6HympeHmue — cummempuu  ueyp  (21emeHmapHvle
npeocmasenenus). Ilapannenvhuoiil neperoc. [logopom.

INIAHWUPYEMBIE PE3VYJIBTATHI YCBOEHUSA ITPEJIMETHOI'O KYPCA
«EOMETPUS»



JInyHOCTHBIE Pe3yJIbTAThI:
— yMEHHE SICHO, TOYHO, TPAMOTHO H3JlaraTh CBOM MBICIM B YCTHOW WM THCHMEHHOU peuu;
MMOHMMATh CMBICIT TIOCTABIICHHOW 33Jla4d, BHICTPANBATh apTyMEHTAIINIO, IPUBOJAUTH TPUMEPHI U
KOHTPIPUMEPHI;
— KPUTHUYHOCTH MBINIICHUS, YMEHUE PACIO3HABATh JIOTHYCCKH HEKOPPEKTHBIC BBICKA3BIBAHUS,
OTJINYATh THUIOTE3Y OT (haKTa;
— TPEICTaBJICHHUE O MAaTEMAaTUYECKOH HayKe Kak chepe uermoBedecKoil NessTenbHOCTH, 00 3Tanax
€€ Pa3BUTHSI, O €€ 3HAYUMOCTH IS PA3BUTHS [IUBUIN3AIINH;
— WHUIAATUBA, HAXOTYMBOCTh, aKTUBHOCTh IPH PEIICHUN MAaTEMATHYECKUX 3a/1a4;
— YMCHHE KOHTPOJIUPOBATH MPOIIECC U PE3YIHTAT YICOHOW MaTeMaTHIECKON A TeIbHOCTH;
— CIIOCOOHOCTH K AMOIMOHAIBHOMY BOCIIPHUSATHIO MaTeMAaTHUECKUX OOBEKTOB, 33J]1a4, PEIICHHUN,
pacCyKICHUH;
— (opmupoBaHUE y yUaNUXCS WHTEIUICKTYAIBHONW YeCTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH
K MPEOJIOJICHUIO MBICITUTEIIBHBIX CTEPEOTHIIOB, BHITEKAIOIINX W3 OOBIJICHHOTO OIBITA;
— (opmupoBaHWE KadeCTB MBINUICHUS, HEOOXOIUMBIX JIJIS aJalTalldid B COBPEMECHHOM
WH(OOPMAIIMOHHOM  OOIIECTBE; pPAa3BUTHE WHTEpeca K MAaTeMaTHICCKOMY TBOPYECTBY W
MaTeMaTHYECKUX CITIOCOOHOCTEH.

MeTtanpeaMeTHbie pe3yJbTaThI:

Osnadenue ynusepcanbHvimu y4eOHbIMU NOZHABAM EIbHBIMU OCUICIEUAMU:
— TepBOHAYAITBHBIC TIPEJCTABICHUS 00 HIIEAX H O METOJIaX MaTeMaTHKH Kak 00 YHUBEPCAITbHOM
SI3BIKE HAYKH Y TEXHUKH, O CPEJICTBE MOJICITHPOBAHUS SBJICHHHA U TIPOIECCOB;
— YMCHHE BHJICTh MATEeMAaTHYECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHOW CHTyallHH B JPYTHX
JTUCHUIUIMHAX, B OKPY)KAIOIIEH XKU3HU;
— yMEHHE HaXOAWTh B PA3IMYHBIX HUCTOYHMKAX HHGOPMAIMIO, HEOOXOAUMYIO UIsl pelIeHus
MaTeMaTHYeCKUX MpoOjeM, U MPEeACTaBIsATh €¢ B MOHATHOW Qopme; MPUHUMATh pEUIeHHE B
YCJIOBUSIX HETIOJHOM ¥ M30BITOYHOM, TOYHON M BEPOSITHOCTHON MH(MOpMAIUH;
— yMEHHE IOHMMAaTh U HCIOJb30BaTh MaTEeMaTHUECKUE CPEICTBA HArJsgHOCTU (Tpaduku,
JarpamMmbl, TaOJIUIbI, CXEMBI U Jp.) s MWJUTFOCTPALlUU, HHTEPIPETALlMH, apTyMEHTAllNH
— yMEHHE BBIJIBUTaTh FUMOTE3bI IPU PEUICHUH y4eOHBIX 33/1a4 U MOHUMATh HEOOXOJUMOCTh HX
MIPOBEPKH;
— yMEHHE TMPUMEHATh HHAYKTUBHbIE U JCIYKTHUBHBIE CIOCOOBI pacCyXIeHHil, BHUAETh
pa3IuyYHbIE CTpATETuu pPeLIeHUs 3a1a4;
— IOHUMAaHHWE CYLI[HOCTH aJIrOPUTMUYECKMX NpPEANHCAaHUA U yMEHUEe JeicTBOBaTh B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM.
Osnaodenue yHusepcanbHvimu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU:
— OpraHu30BBIBaTh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO ESTEIIBHOCTh C YUUTEIEM U
CBEPCTHHUKAMH B MPOILIECCEe peUIeHUS 3a/1a4;
— B3aUMOJICHCTBOBATh U HAXOAUTH OOIIME CIOCOObI padoThI; paboTaTh B IPYIIE: HAXOAWUTH
oOmiee pemieHne W paspemars KOHGIMKTBI Ha OCHOBE COTJIACOBAHMS MO3UIMN U ydyéra
MHTEPECOB; CIIyIIaTh NapTHEPA; POPMYIHPOBATH, APTYMEHTHUPOBATH U OTCTAUBATh CBOE MHEHHE;
— MPOTHO3UPOBATH BOZHUKHOBEHUE KOH(DIUKTOB MPU HAJTMYUU PA3HBIX TOYEK 3PCHUS;
— paszpemiaTh KOHQIUKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3HIINN BCEX YUACTHUKOB;
— KOOPJIMHUPOBATH U MPUHUMATh PA3UYHbBIE TIO3UIIMK BO B3aUMOICHCTBUU;
— apryMeHTHpOBaTh CBOIO TMO3UIHUI0 U KOOPAMHHUPOBATH €€ C TO3UIHMAMH MapTHEPOB B
COTPYIHHYECTBE MPH BHIPAOOTKE OOIIETO PElIeHHs B COBMECTHON AESITETLHOCTH.
Osnadenue ynugepcaibHoIMu y4eOHbIMU PECYTAMUBHBIMU OCUCM BUAMU:
— yMEHHE CTaBUTh LENH, BHIOMpPaTh M CO3JaBaTh AaNTOPUTMBI IS pEIICHHS Y4eOHBIX
MaTeMaTHYeCKUX MpooIem;
— yMEHHE IUTAaHUPOBAaTh U OCYIIECTBISITH JESITENLHOCTh, HAIMPABICHHYIO HAa pEIICHHE 3ajad
HCCIIEIOBATENIBCKOTO XapaKTepa.
— ymeHue popMyITHpOBaTh U yAEPKUBATh YIeOHYIO 33134y,



— COCTaBIISTH IJIaH U MOCJICAOBATCILHOCTE ICHCTBUM;
— OCYILECTBJISITH KOHTPOJIb IO 00pa3Ily U BHOCUTh HEOOXOIMMbIE KOPPEKTUBHI;
— aJIcKBaTHO OIIEHWBATh MPABHIBLHOCTH WM OMIMOOYHOCTH BBHITIONHEHUS y4eOHOU 3amaum, e
O0OBEKTUBHYIO TPYIHOCTH 1 COOCTBEHHBIE BOBMOXHOCTH €€ PEeIICHNUS;
— CIMYaTh CIOco0 JNEHCTBUS M €r0 pe3yibTaT C 3aJaHHBIM STAJIOHOM C LEIbI0 OOHAPYXKEHUS
OTKJIOHCHHMH M OTJIWYMI OT 3TajJOHA.

IIpeameTHbIe pe3yabTaThl N0 roAaM 00y4eHH sl

7 KJIIACC

Pacnio3naBate M3ydeHHBIE TeOMETpUYECKHE (QHUTYpBI, ONPENCNsATh HUX B3aUMHOE
pacrnojyio’)keHue, n300pakaTb TeoMeTpudeckue (GUIypbl; BBIIOJHATH YEPTEKU IO YCIOBUIO
3amaun. M3MepsATh JIMHEHHBbIE W YIJIOBble BEIWYMHBI. Pemarth 3ajauu Ha BBIUKCICHHE JIMH
OTPE3KOB U BEJTUYHH YIJIOB.

Jlenate TpyOyl0 OLEHKY JMHEMHBIX W YIJIOBBIX BEJIMYUH IPEJAMETOB B pPEANbHOMN JKU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznuaTe pasmMepsl 3TUX 0OBEKTOB MO MOPAIKY BEINYNHBI.

Crpouth uepTeXuM K TI€OMETpPUYECKUM 3ajadaM (C HCIHOJB30BAaHUEM CMBICIIOBOW OIOPHI:
HaBOJIAIIME BOMPOCH! U/UJIH aJITOPUTMA YIEOHBIX JEHCTBUN).

[Tonb30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, UCIIOJIb30BATh MIPU3HAKU M CBOMCTBA
PpaBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PELICHUH 3a/1au.

[IpoBOIUTH T0Ka3aTENbCTBA HECTIOKHBIX T€OMETPUUECKUX TEOPEM.

[lonb3oBaThcsi TpHU3HAKAMU PABEHCTBA MPSAMOYTOJbHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MeJHMaHbl, MPOBEIEHHOW K THUIOTEHY3€ MPSIMOYrOJbHOTO TpPEYrojbHHKA, B PEIICHUU
reOMETPUYECKUX 3a4a4 (C MCIOJIb30BAaHUEM 3pUTENIbHON HAarJIgIHOCTH W/WiIM BepOanbHOU
OTIOPHI).

OmnpenensaTs NapauieNbHOCTh MPSIMBIX C TOMOUIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMH
cekymasd. OnpenensT NapaiedbHOCTh IPSAMBIX C TIOMOLIbIO PABEHCTBA PACCTOSTHUH OT TOUYEK
OJHOM MPSAMOM JI0 TOUEK APYTrou mpsiMOH.

Pemrate 3agaun Ha kieT4yaTon Oymare.

[IpoBOANTE BBIUMCIEHHS W HAXOAWUTh YHCIOBbIE M OYKBEHHBbIE 3HAuYCHMsI YIJIOB B
r€OMETPUYECKUX  3aJayaXx C  MCIOJIb30BAHUEM  CYMMbI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIVIOB, OOpa30BaHHbIX IPU MEPECEUEHUM [BYX MapajuleiIbHbBIX
HpPSIMBIX CeKyIlel. PemmaTh npakTuueckue 3aJauu Ha HaXOKJEHUE YIJIOB.

Hmetsb npencTaBieHle O MOHITHE TEOMETPUYECKOT0 MECTA TOYEK.

dopMynupoBaTh ONPEAETICHUS OKPYXKHOCTH M Kpyra, XOpAbl M JAMaMeTpa OKPYKHOCTH,
10JIb30BaThCs UX CBOWCTBAMM. YMETh IIPUMEHSTh 3T CBOWCTBA IPH PEILICHUH 3aau.

OpueHTHpOBaThCS B MOHATHUAX: OIMCaHHAs OKOJIO TPEYrOJbHUKA OKPY)KHOCTb, LIEHTP
ONMUCAaHHOHN OKpYXHOCTH. OnepupoBaTh Ha 6a30BOM ypOBHE (haKTaMH O TOM, YTO OUCCEKTPHUCHI
YTJIOB TPEYroJbHUKA IIEPECEKAIOTCS B OJJHOM TOUKE, U O TOM, YTO CEPEAMHHBIEC EPIIEHANKYIISAPbI
K CTOPOHAM TPEYroJIbHUKA IIEPECEeKat0TCsl B OJTHON TOUKE.

OpueHTHpOBaTbCA B MOHATHSAX U OIEpUpOBaTh Ha Oa30BOM YpOBHE: KacaTellbHas K
OKPYXXHOCTH, T€OpeMa O MEePIEHIUKYISIPHOCTH KacaTeJbHOW U paanyca, IPOBEAEHHOIO K TOUKE
KacaHUsl.

HNMetrp mpencraBiaeHHE O NPOCTEHIINX TEOMETPUYECKMX HEPABEHCTB, MX IPAKTUYECKOM
CMBICIIE.

[IpoBOIUTE OCHOBHBIE TEOMETPUYECKUE TIOCTPOEHUS C IIOMOIIBIO HUPKYJISA U JIMHEUKH.

8 KJIACC

Pacno3HaBaTh OCHOBHBIC BH/IBI I-ICTBIIZ)éXyl"OJ'II:HI/IKOB, nX DJBJIEMCHTHBI, IIOJb30BaTbHCA HX
CBOMCTBaMU IIpU pCUHICHUU I'COMECTPHUICCKUX 3a/1a4.

OpI/IeHTI/IpOBaTBCﬂ B INIOHATUN — TOYKH NCPECCUCHUA MEAHWAH TPCYIrOJIbHUKA (I_ICHTpa MaCC) B
PCHICHNHU 3a1a4.

Brnaners monsatuemM cpenHeﬁ JIMHUUW TPCYTOJIbHHUKA U TpalnClunuu, IPUMCHATb UX CBOMCTBa npu



pELIeHNH NPOCTEHUIIMX reomMeTpudeckux 3anad. Mmers npencrasienue o teopeme daneca u
TEOpEME O NPONOPLUOHAIBHBIX OTPE3KaxX, MIPUMEHSTh UX JJIsl PEIICHUs IIPAKTUUECKUX 3a1a4 (C
OMOPOIi Ha 3pUTEIbHYIO HATJISAHOCTB).

[IpumeHsaTh NpU3HAKKU MOJAOOMS TPEYTOJbHUKOB B PELICHUH HECIOXKHBIX I€OMETPHUUECKUX
3azad.

[Tonb3oBarbest TeopeMoit [Iudaropa s pemeHuss reOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnagerp mnoHATHSMU CHHYCa, KOCHHyCa M TaHI€HCAa OCTPOro Yrjia MpsSMOYTrOJIbHOTO
TpeyrojpHuka. Ilonp30BaThCs 3THMM NOHATHUAMHU AJIs PEUICHUS IMPAKTUYECKUX 3afad (mpu
HEOOXOIMMOCTH C OTIOPOH Ha aJTOPUTM IIPABHIIA).

Boruucnsate (paznuyHbiME crioco0amMu) (C OMOpoi Ha CpaBOYHYIO MH(GOPMAIMIO) TUIOIIAb
TPEYrOJIbHUKa ¥  IUIOIIAAX MHOTOYTOJBbHBIX  GHUryp (mOJB3ysch, TAe HE0OX0IuMo,
KaJbKyJIATOpOM). IIpuMeHsATh NOTy4eHHbIE YMEHUS B IPAKTHUUECKUX 3a/1a4ax.

Bnagerp NOHATHUAMH BIMCAHHOTO U LEHTPAJIbHOIO YIja, HCIOJIb30BaTh TEOPEMBI O
BIMCAHHBIX yIJax, yrilax MeXAy XopJaMu (CEeKyIIMMHU) U yrile MEXIy KacaTelbHOW U XOpAon
IIPU pEIIeHUH IPOCTEHIINX T€OMETPUUYECKUX 3a1aY.

Bnagerp mNOHSATHEM OINHCAHHOTO YETHIPEXYTOJbHUKA, NPUMEHSITH CBOICTBA OMMCAHHOTO
YeThIPEXYrOJIbHUKA MPU PELIEHUH MTPOCTEHIINX 3aa4.

[IpuMeHsTh NOTy4YEeHHbIE 3HaHUS Ha IPAKTHKE — CTPOUTh MaTeMaTHUYEeCKUe MOJAEIH IS 3a/1a4
peaIbHOM JKM3HU M TMPOBOAUTH COOTBETCTBYIOIIME BBIUMCICHHUS C NMPUMEHEHHEM MNono0us u
TPUTOHOMETPHH (II0JIb3YSCh, TJIe HEOOXOAUMO, KAIbKYISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (DYHKIIUH OCTPBIX YIIIOB, HAXOJUTH C MX MOMOIIBIO Pa3INIHBIC
AJIEMEHTHI TPSMOYTOJIBHOTO TPEYTrOJIbHUKA («PEIICHHE MPSIMOYTOIBHBIX TPEYTOJBHUKOBY).
HaxomuTh (¢ TOMOIIBIO KATBKYIISITOPA) [UTMHBI U YTIIBI JJIs1 HETAOJMYHBIX 3HAYCHHH.

[Tonk3oBaTbes hopMyTaMu PUBEICHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOKIECTBOM IS
HAXOXJCHHUS COOTHONICHHH MEXIy TPUTOHOMETPUYECKMMH BEJMYMHAMH (C OIOpOil Ha
CIIPaBOYHYIO HH(POPMAITHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HaXOXKJICHHS Pa3IMYHBIX 3JIEMEHTOB
TPEYTrOJIbHUKA («pEIICHHE TPEYrOJIbHUKOBY»), NPUMEHSITh HMX NpPU PEIICHUH IPOCTEHIINX
TEeOMETPUYCCKUX 3a]1ay.

Brnanerp monsTHSIMH TpeoOpa30BaHUsl MOAOOHS, COOTBETCTBEHHBIX AJIEMEHTOB IOJOOHBIX
¢uryp. [lorp30BaThcs CBOMCTBAMHU 1MO00US MPOU3BOJIBHBIX (DUTYp, YMETh BBIYUCIATH JTUHBI U
HaxOJIUTh YIJIbl Y MOJ0OHBIX uUryp (10 anroputMy y4eOHBIX neiicTBuid). [IpumMeHsaTs cBoiicTBa
nosoOusi B TPAKTUYECKUX 3ajgadax. YMETh MPHBOIWTH MPUMEPHl TOAOOHBIX GHUTYp B
OKpYXKaroIleM MHpe.

[Tonb3oBaThcs TeopeMamu (IO BU3YadbHOW OINOpPE) O MPOM3BEACHUH OTPE3KOB XOpI, O
MIPOU3BEJICHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelIbHOM.

[Tonb30BaThcs BEKTOpaMH, IOHUMATh UX TEOMETPUYCCKUN U (PU3MUYCCKHIA CMBICI, TIPUMEHSTh
UX B PCUICHUM TEOMETPHUECKUX M (pU3UUecKuX 3amad. [IpUMEHSTh CKaIspHOE NpPOU3BEICHUEC
BEKTOPOB JUISl HAXOXKJICHHS JUTUH H YIJIOB.

[Tonb3oBaThcst METOAOM KOOPAMHAT HAa IUIOCKOCTH, TIPUMEHSATH €ro B  peIIeHUU
r€OMETPUYECKUX M MPAKTUYECKUX 33/1ad.

Bnagerp MOHATHAMU TNPaBUIBHOTO MHOTOYIOJIHUKA, [UTMHBI OKPY)KHOCTH, JUIMHBI TYTH
OKPY)KHOCTH M PaJMaHHOM Mephl yIiia, YMETh BBIUMCIATH IUIOMIAAb Kpyra M ero 4acrteil (c
OTmopoi Ha chpaBouHyl HH(popMmanuio). [IpUMeHATh MoyuyeHHBIE YMEHHS B MPAKTHUYECKHUX
3a/1avax.

Haxomute ocu (WM IEHTPBI) CUMMETpUHM (QUTYp, TPUMEHSTH [BIKEHHUS IUIOCKOCTH B
MPOCTEHIINX CITydasX.

[TpuMeHsITh MOTYYEeHHBIE 3HAHUS HA IPAKTHKE — CTPOUTh MaTeMaTUIEeCKHE MOACTH IS 3a/1a4
pealbHOM JKM3HU M TPOBOAHMTH COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHUEM TMOJ00US U
TPUTOHOMETPHUECKUX (PYHKIHHA (TTOJIB3YSCH, TJIe HEOOXOAUMO, KATBKYIITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
N KoaungecTBo e}

) JIEKTPOHHBIE
HaumenoBanue 4acoB (un ¢T£Bble)
pa3ieioB H TeM Koutpoa | OcHoBHoe OcHoBHBIE BH/IBI AEATETHHOCTH 00yYaI0OLMXCS pp

n/ MpOrpaMMbl B coJep:kaHue obpasoateibi
ro BHBI
. porp cero e P ble pecypchl
padoThI
. ®opmynupoBaTh OCHOBHBIE TIOHATHSI U ONPEIEIICHHSI.
[Ipocreiimue
PacniozHaBath W3y4eHHbBIE T€OMETPHUYECKHE PUTYDBI,
reoMeTpUYeCcKue
OnpenensiTe UX B3aUMHOE PACIIONIOKEHHUE, BBITIONHSITH
0OBEKTBI: TOUKH, MPSMBIE, . .
— 4epTéx M0 YCIOBHIO 3a/1a4H (C HCIOIb30BAHIEM CMBICTIOBOM
I M YLIRT, OIOpBI: HABOAAIINE BOMPOCHI W/MJIM aJrOpUTMa y4eOHBIX
. IMHOTOYTOJIbHUK, JJOMaHas. . . .
HpOCTCI/IH_II/IC CMesKHBIE 1 }ICI/ICTBPIPI).HpOBO}II/ITI) MpOCTEUIIUEC MTOCTPOCHHUSA C TOMOIIBIO
reOMETPpUICCKUEC HOUPKYJIA U JIMHEUKH.
BEPTUKAJIbHBIC YIJIbI. . bubnumotexa
¢buryps! u ux M W3mepsTh NTMHENHHbIEC U YIJIOBBIC BEINYUHBI TEOMETPUUECKHUX U
M IPaGota c mpocTeHmnmMu LHOK
1 CBOWCTBA. 14 MPAaKTUYECKUX 00BEKTOB. OmpenenaTs «Ha I1a3» pa3Mepsl .
W3mepenne [ICPTEAMIL. peanbHBIX 00BEKTOB, MPOBOAUTH TPYOYIO OIICHKY X Pa3MepoB https://m.€ds00.r
P M3amepeHre TUHEHHBIX 1 ’ Y Y ) u/7f415e2e
TEOMETPUUECKUX SN PemaTs 3aaun Ha BEIYMCIIEHHE JUIMH OTPE3KOB U BEJINUUH E—
BEJINYUH pr ’ yriioB.PemaTs 3a7aun Ha B3aUMHOE PacloNOKeHHe
BBIYMCIIEHHE
TeOMETPUYUECKHX (PUryp.
OTPE3KOB U YIJIOB. .
[IpoBoauTh KiTacCU(PUKALNIO YITIOB, BEIYUCIIATD JIHHEHHBIE U
[lepumeTp U mIOIIATHL
YTJIOBBIE BEJINYMHBI, IPOBOJUTH HECIOKHBIE HEOOXOAUMBIE
¢buryp, cocraBlIEHHBIX
JIOKa3aTeNbHBIE PacCyKICHU.
13 IPSIMOYTOJIbHUKOB. N
3HAaKOMUTBCSI C ICTOPHEH pa3BUTHUsI T€OMETPHH.
[TousiTHE O PaBHBIX Pacrio3nHaBaTh mapel paBHBIX TPEYTONBHIKOB Ha TOTOBBIX
TPEYTrONbHUKAX H yepTexkax (C yKazaHHEeM MPU3HAKOB) IIPH HEOOXOJMMOCTH C
TIEpBUYHBIE BH3YaJIbHOU oropoii. BeIBoauTh citencTBuUs (paBEHCTB
MPEACTaBICHNUS O PaBHBIX COOTBETCTBYIOIIUX 3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
(KOHTPYSHTHBIX) (HUTypax. DopMynupoBaTh OIpENIeNIeHNs:  OCTPOYTOIBHOTO, bubmmoreka
2 ToeVrObHIKIL 22 1 (Tpu nmpu3HaKa paBeHCTBA TYIIOYTOBHOT 0, IPSIMOYT OJIEHOTO, PABHOOEIPEHHOT 0, HOK
peyr TPEYTONEHUKOB. PaBHOCTOPOHHETO TPEYTOJIBHAKOB; OMCCEKTPUCHI, BBICOTHI, https://m.edsoo.r
[Ipr3HaKM paBeHCTBA MEIMaHBI TPEYTOJIbHIKA; CEPEAMHHOTO  TEPIICHANKYIIpa u/7f415e2e
TIPSIMOYT OJIBHBIX OTpe3Ka; IMepUMETpa TPEYTroJIbHNKA TIPH HEOOXOIUMOCTH C
TPEyrOIbHUKOB. OIOPOIl Ha aNrOPHUTM NPaBUIIA.
(CBOICTBO MEHaHBI DopMyIpOBaTH CBOMCTBA M MPH3HAKHI PABHOOSAPECHHOTO
[PSMOYTOIBEHOTO TPEyroJIbHHUKA.



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

TpeyroJibHUKA.
IPaBHOOEIpEHHBIE 1
[PAaBHOCTOPOHHHE
TpeyronbHUKM. [Ipu3Haku
1 cBOMCTBA
[paBHOOEJPEHHOTO
TpeyroJibHUKA.
[IpoTuB GonbIIei
CTOPOHBI TPEYTOJIbHHUKA
et OOJIBIIMN YTOJI.
[Ipocreiimue HepaBeHCTBA
BT€OMETPHH.
HepaseHcTBO
TpeyroJibHHUKA.
HepaBeHCTBO JTOMaHOM.
[IpsMoyronbHbIi
[TPEYrOJIHUK C YTJIOM B
300. [TepBbIie IOHATHS O
IMOKa3aTeNbCTBAX B
[FEOMETPHH.

CrtpouTh 4epTexXH, pemarh 3a/1a41 ¢ TOMOIIBIO HAXOXKICHHS
PaBHBIX TPEYrOIEHUKOB.

[TpumeHsATh NpU3HAKK PABEHCTBA MPSIMOYT'OIBHBIX
TPEYroJIbHUKOB B 3aJ1adax (C MCIOJIb30BAHHEM CMBICIIOBOM
OIOPBI: HABOJSIIHE BOMPOCH! W/WJIH aJITOPUTMA Y4eOHBIX
JICUCTBHUH).

Hcrnonb3oBaTh LUQPOBBIE pECYPCHI Ul UCCIEI0BaHUS
CBOICTB U3y4aeMbIX QUryp.

3HaKOMUTBCS C UCTOPHEH Pa3BUTHUS TEOMETPHH.

[TapannenbHble
IIPSMBIE, CyMMa
YIJIOB
TpEeyroJbHUKA

14

[lapamiensHele TpPSMEIE,

mx cBoiictBa. Hakpect
iexarue,
COOTBETCTBEHHBIE u
OTHOCTOPOHHHE YIIIBI
(obpa3oBaHHBIE pu
repecedeHnn
MapajaedbHBIX  MPSIMBIX

cexymeit). [ Ipu3aak

MapaeIbHOCTH MPAMBIX
HMepes PaBEeHCTBO
[pPACCTOSIHUML  OT  TOYEK
OIHOM MpsIMOM 10 BTOPOil

MPSAMOM.

Cymma VTIIOB
TpeyroIbHUKa u
IMHOTOYT OJIbHHKA.
Buewnue YIIIbI

®opMyIHpOBaTHL  MOHSITHE  IapalICIbHBIX
HAXOJMTh IPAKTUIECKUE IPUMEPBI.

H3yuath cBoOiicTBa YrioB, OOpPa30BAHHBIX IIPHU MEPECEUCHUU
HapaJlIeNbHBIX IPSAMBIX CEKYyIIeH

IIpoBonuts noka3zaTeabcTBa. DOpPMYJIHPOBATH Teopemy
MApaJUIeIbHOCTH  JBYX HPSIMBIX C  ITIOMOLIbIO  YIJIOB,
00pa30BaHHbIX IIPH TEPECEUEHHUM OTUX MPAMBIX TpeTber
TIPSIMOM.

BbIuHCASITE CYMMY YIJIOB TPEYrOJIbHIKA U MHOTOYTOJIbHHKA.
Haxoauthb YHCIIOBBIC u  OyKBEHHBIC 3HAYEHHS
3HAKOMUTBCS ¢ MCTOPHEll Pa3BUTHSI TEOMETPHU.

HPSMBIX,

vl

bubinnoreka
IHOK

https://m.edsoo.r
u/7f415e2e
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[TpEYroNbHHUKA

OKpY)XHOCTb, XOpIbl U
ITHaMeTphI, WX CBOMCTBA.
IKacatenbHas K
OKpY>KHOCTH.

(OKpy>XHOCTh, BIIMCaHHas
B yron. Ilonsmue ol MT,
Mpumenenue 6 3a0auax.

@®opMyIHPOBATL  ONpeeJIeHUusI.  OKPY)KHOCTH,  XOpJBbI,
JUaMeTpa M KacaTelnbHOM K OKpykHocTtd. M3yuarh ux
CBOICTBA, IPU3HAKH, CTPOUTH YEPTEKU.

HccnenoBaTth, B TOM 4HCIE MCHOIB3YS HH(POBbIE pecypehl:
OKPY)KHOCTb, BIIMCaHHYK0 B Yrojl; ILEHTP OKpPY)KHOCTH,
BIIMCAHHOW B yToJI; paBEHCTBO OTPE3KOB KACATEIbHBIX
Hcnone3oBate Metoq I'MT mi1s noka3aTenscTBa TEOPEM O

iPuccexmpuca U | mepeceueHHU OMCCEKTPHC YIIIOB TPEYTOJIbHUKA U CEPETMHHBIX
OKpyKHOCTb U cepeounmblil IEPHEeHANKYISPOB K CTOPOHAM TPEYTOILHUKA C TIOMOITEIO bubnuorexa
KpYT. 14 nepneHouKyiap kak | TMT. [HOK
I'eomerpuyeckue ceomempuyeckue mecma | (QOBlaAeBaTh MOHATUSIMU BIIHMCAHHOM H OIMCAaHHOM https://m.edsoo.r
TIOCTPOCHHUA /mouex. OKPY)KHOCTEM  TpEyroibHHMKA, HaXOIUTh LIEHTPHI ITUX u/7f415e2e
(OKpY)KHOCTB, OIHMCAaHHAs | OKpYXKHOCTEH C ONMOPOIi Ha AJITOPUTM TIPABUIIA.
(OKOJIO TPCYroibHUKA. | PemiaTh OCHOBHBIE 3aJja4X Ha IIOCTPOEHUE: YIJIa, PABHOTO
Briicannas B | HmaHHOMY; CEpEIUHHOIO NEPIEHANKYIIAPA JaHHOIO OTPE3Ka;
[TPCYTOJIBHUK IpSAMOM, MPOXOAAIIeH  uYepe3 JaHHYIO TOUKY U
(OKPY?KHOCTb. MEePIEeHANKYISIPHOI TAHHOM MPSIMOM; OUCCEKTPUCHI JAHHOTO
[pocrefiuie 3a1a4u HAa | yrja;  TpeyroJAbHUKOB IO Pa3ITMYHBIM 3IIeMEHTaM
[MOCTPOCHMC. TIPY HEOOXOIMMOCTH C HAIIPABIISAIONIECH TTOMOIIIBIO.
3HAKOMUTBCS C UICTOPHEH Pa3BUTHUSI TEOMETPHH.
[losTopenue u PeraTp 3aja4n Ha NOBTOPEHNUE, WILTIOCTPUPYIOIINE CBS3U bubmuorexa
[ToBTOpeHue, l0000IIIEHNE OCHOBHBIX i HOK
N 4 . MEXKAY Pa3JIMUHBIMU YACTSIMH Kypca. .
000011eH1E 3HAHUH IIOHATHUN U METOLOB https://m.edsoo.r
Kypca 7 Kiacca. u/7f415e2e
OBIIEE
KOJIMYECTBO 68
YACOBTIIO
I[MPOT'PAMME
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8 KIIACC

KoumngecTBo DJIeKTPOHHbIE
N HaumenoBanue | 1aCOB (uudposbie)
o/ pa3aeJioB U TEM Kontpo OcHoBHOE conepKanHe o0pa3oBaTe/IbHbI
0 nporpamMmbl Bcero UIbHBIE OcHOBHBIE BHIBI 1eSITEIBHOCTH 00y4aIOIIMXCS € pecypcsl
padoThI
[Tapaienorpamm, ero I/I306pfmcan, M HAXOAMTh Ha Yeprexax
NpH3HAKK ¥ cBocTEa, UYacTHpie | STPIPEXYTONBHMKHPASHBIX BHIOB  HX S/EMEHTEL
CITyHaNTIAPAIIENOrPAMMOB DopMynTupoBaTh ONpeeNIeHHUs: Mapajljiesorpamma,
NpH3HAKK 1 CBOKCTRA. MPAMOYrobHUKa, pomba, KBajparTa, Tpaneuuy,
Tpanerust. PasHoGokas i PaBHOOOKOM Tparenuy, l'[pS[MOyT‘OJ'ILI:I‘OI/I Tpaneuu.
Hcnonp30BaTh Ipy peLIEHUH IPOCTEUINNX 3a4a4 bubnnoreka
IpSAMOYTOJIbHAsITPANeIIH. o
.. MPU3HAKK U CBOMCTBA: Mapajljiesorpamma, [IOK
1  |YerbIp€XyronbHUKH 12 1 Vogoenue meouarbl. I 6 https:
PAMOYTOJIbHHKA, poM0a, KBapaTa, TPaIlelnH, ttps://m.edsoo.r
Lenmpanvnas cummempus PaBHOOOKOW TpAIeIHH, MPAMOYTOIBHON TPAICIIHH. u/7f417e18
[TpuMeHsITE METOI, yIBOCHHS MEHAHbl TPEYTOJIbHUKA C
OIIOPOM Ha aJITOPUTM IpaBUJIA.
Hcnonp3oBaTh HU(POBBIE PECYPCHI AL UCCIICIOBAHUS
CBOMCTB U3y4aeMbIX QUryp.
3HAaKOMUTBCS! C ICTOPUEH pa3BUTHUsI TEOMETPHH.
Teopema Daneca u meopema o IIpoBoauTL MOCTPOCHUS] C TIOMOLUBIO LUPKYIS U
NPONOPYUOHANLHBIX OMPE3KAX. JUHEWKM C ucronb3oBaHWe Teopembl @aneca u
CpenHsist TUHUS TPEYTONbHUKA. TEOpeMBbl O TPONOPLUOHAIBHBIX OTpE3KaX, CTPOMTh
Tpamnenws, e€ cpenHssa TUHUS. YEeTBEPTHIN NPONOPLUOHATIBHBIA OTPE30K C OIOPOH Ha
Teopema darneca Hpo;vauuonaﬂbnbze ompesKi, 3pUTENBHYIO HATTSITHOCTb.
1 TeopeMa o Cesoticmea yenmpa macc 6 HaxoauTh 10JOOHBIE TPEYroOJbHUKM Ha TOTOBBIX Bubmiorexa
) NPOTOPLHOHATH " L %ig);egfbt;:bi;ce. qepTe6>Kax c y1<a3%HneM COOTBETCTBYIOLIUX NPU3HAKOB LIOK
BIX OTpe3Kax, 1pey2ONbHUKU. 1o100ust TP HEOOXOIMMOCTH C BU3YaJIbHOM OIOpOH. https://m.eds00.r
T10/I06HbIE Tpu npusnaxa nodobus Pemate 3agayMm Ha I10ZOOHBIE TprrOHLHI/IKI/IV C u/7f417¢18
TpeyroTbHHKH mpeyzonbHux08. llpakTndeckoe TIOMOIIBIO0 CAMOCTOSITEIEHOTO ITOCTPOCHHS YepTeXeH U
TIPUMEHEHHE. HaXOXJCHUSI  TOJOOHBIX  TPEYrOJBHUKOB  TIPH
HEOOXOMMOCTH C HANPABIISIONICH TTOMOIIBIO.
IIpoBoauTh H0Ka3aTeNbCTBA C HCIOIH30BaHHUEM
NPU3HAKOB TOJIOOMS HECIOXXHBIX T'€OMETPHIECKUX
3a/1a4 ¢ OMOPOH Ha aNTOPUTM yIeOHBIX TEHCTBUH.
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IIpuMeHsiTe TONyYEHHBIE 3HAaHWA @PU  pEIICHUU
TEOMETPUYECKUX U  TPAKTHUECKUX  3aJad  IpH
HEO0O0XOAUMOCTHC HaIPaBJLIOIIEH IIOMOIIIBIO.
3HAKOMHTBCH ¢ HCTOPHEl pa3BUTHUsI TEOMETPHH.

[onsiTne 006 oOmeil Teopun
TJIOILATH. Dopmynbl s
TUTOIIIA M TPEyroibHUKa,
napasuesorpamma.  Omuouienue
naowaoell  mMpeyeoIbHUKO8 ¢
o0bwuUM ocHosanuem uau odwell

OsiageBaTh NEePBHYHBIMH MpeICTABIEHUIMHU 00
obmeil Teopun momaan (Mepsl), (popmMyJIHpPOBATH
CBOIMCTBAIUIONIAAN, BBISICHSITD UX HATJISTHBIN CMBICIT.
[MpumensTe QopMynbl IUIOMIAAN TapajuiesiorpaMMa,
TPEyroJibHUKa, TpPanelud C OMOpPOH Ha CHPaBOYHYIO
nHpopmanuro.

Inomazns. 8b1COMOI. IIpuMeHsiTH POPMYIBI TUIOLIAH BBITYKIOTO
HaXO)KIICEH/IC Botuucnenue naowaoetl YETBIPEXYTOJIbHUKA YEPE3 JUATrOHANM U Yrol MEXAY BubHMoTeKa
momaaeu CIOJICHbIX Queyp yepes HHMHU C OIOPOil Ha CIIPaBOYHYIO MH(OpMAIIHIO. LIOK
TPCYTOJILHUKOB U 14 pazbuenue  Ha  uwacmu  u | Haxomuts mwiomaad GuUryp, u300paKEHHBIX Ha https://m.edso0.r
MHOTOYT'OJIBHBIX docmpoeHue. KiIeT4aToiibymare, HCIOJIL30BATh Pa30MeHNe Ha YacTH u /7f4.17e.18 '
¢uryp. Ilnomamm [Tnomanu ¢uryp Ha kiIerdaToi | u moctpoeHue. Pa3éuparh mpUMepbl HCIIOIb30BAHUS -
T0100HBIX puryp Oymare. BCIIOMOTaTeNbHONIIOMA M ISl PELICHUS

[Tnomanu momoOHBIX  Quryp. reoMEeTPHYECKUX 3a/au.

Beruncnenue miomazeil. 3agaun | HaxoauTs miomaay mogo0HbIX GUTYD € OTIOPOii Ha

C NPAKTUYECKUM COJEpPKAHHUEM. | CIPaBOYHYIO HH(OpPMAIIHUIO.

Pewenue 3a0au ¢ nomowpro | BBIYHCISATH IUIOMATN PA3THYHBIX MHOTOYTOBHBIX

memooda ecnomozamenvhou | ¢uryp. Pemars 3agaum Ha 1Iom@ne ¢ NPakTHYECKUM

nIoWaou. COZIEP’KaHUEMITOCIIE COBMECTHOTO aHaJIN3a.

Teopema [Mucaropa, e¢ | dopmynupoBarh Teopemy I[ludaropa, mcmoab3oBaTh

JIOKa3aTeNbCTBO M NPHUMEHEHHE. | €€ B IPAKTUYECKUX BBIYHCICHUSX.

OoparHas Teopema [Iucdaropa. Brnaners MOHSATHAMH TPUTOHOMETPUYECKUX (QYHKIUI

Omnpenenenue OCTpOTOyryia, MPOBEPSATh X KOPPEKTHOCTb.

TPUTOHOMETPUYECKUX (QyHKIMH | BBIBOAUTH TPUTOHOMETPUYECKHE COOTHOIICHUS B
Teopema 0CTpOro yIma, | TpSAMOYrONGHOM — TPEYroNbHHKE C  OMOpoi ma | bubnmorexa
udaropa u 10 TPUTOHOMETPHYECKHE CIIPABOYHYIO HH(OPMALIHIO. [OK
HaJana COOTHONICHHS B MpsiMoyronbHOM | HccaeaoBaTh COOTHOIIEHHS MEXIy CTOPOHAMH B https:/m.edsoo.r
TPUTOHOMCTPHH TPEYroIbHHKE. OcHOBHOE | MPSMOYrOJIBHBIX TPEYTOJIBHUKAX C yriaaMu B 45° u 45°; u/7f417e18

TPUTOHOMETPUUECKOE 30° 1 60° ¢ HampaBIAFOLIEH TOMOIIEIO.

TOXJIECTBO. Hcnonb3oBaTh hOpMyITBI IPUBEICHUS 1 OCHOBHOE

CooTHorreHus MEXIy | TPHUTOHOMETPHYECKOE TOXKIECTBO IS HAXOXKICHUS

CTOPOHAMH B TPSMOYI'OJIBHBIX
TPEYTrOIbHHUKAX C YIIaMu B 45° u

COOTHOIIICHUH MEXly TPUTOHOMETPUIECKHMHU
(YHKIMSIMUPA3ITMIHBIX OCTpBIX _yTJIOB c
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45°; 30° u 60°.

OTopou Ha CIIPABOYHYIO HH(OPMAIIHIO.
[TpuMeHsATh NoNyYeHHbIC 3HAHUS U YMEHUS IPU
peLIeHNH NpaKTHIeCKUX 3aaa4 (IIpr He0OXOIUMOCTH C
OIOPO¥ Ha alITOPHUTM TIPaBUIIA).

3HAKOMUTECS C MICTOPHEH Pa3BUTHUSI TEOMETPHH.

BrucanHble U 1ieHTpaabHbIC
YTJIbI, YTOJl MEX]y KacaTeJIbHOU U

DopMyIHUpOBaTh OCHOBHBIE ONPEAETICHHS, CBI3aHHbIE
c
yrilaMH B Kpyre (BIHCaHHBIN YT0JI, IEHTPaJIbHBIH

yroum).

Vel B XOPJIOH.
HaxonuTh BIMCAaHHBIE YIIIBI, ONUPAIOIINECS Ha OJJHY
OKPYXXHOCTH. VY61 MeXIy XOpJaMu |
JIYTY, BBIYHUCIISITH YIIIBI C TIOMOIIBIO TEOPEMBI O
Brniucannsle u CEKYLIUMH.
BIIMCAHHBIX YIJIaX, TCOPEMBI O BIIMCAHHOM BH6HI/IOTCK3.
OIIMCAHHBbIC BrnycanHble 1 ONMMCaHHBIC .
N YETBIPEXYTOJIbHUKE, TEOPEMBI O LEHTPAIbHOM YIiIe HOK
YETBIPEX YT OJIbHUK 13 YETBIPEXYTOIBHUKH, UX IIPU3HAKU N o .
9 Opy HEOOXOAMMOCTH C BH3YyaJbHOH OMOPOH. https://m.edsoo.r
u. KacarenpHnie k 1 CBOUCTBA. HpI/IMCHCHI/IC 3THUX
o HccnenoBath, B TOM YHKCIIE C TOMOIIBIO [IM(POBBIX u/7f417e18
OKPY’KHOCTH. CBOMCTB IIpU PELICHUU I —
PeCypCOB, BIIMCAHHBIC U OITMCAHHBIC
Kacanue reOMETPUYECKUX 3a7ay. N N
N YeThIPEX YT OJIbHUKY, BEIBOIUTH X CBOWCTBA U
OKpYXHOCTEH B3anmHoe pacrnionoxeHnue qByx
9 MPU3HAKY MOCIIE COBMECTHOTO aHAIN3A.
okpyxkHocTel. Kacanue .
. Hcronp30BaTh 3T CBOMCTBA U NIPU3HAKY IIPU
OKPYKHOCTEH.
peLIeHnu
3azau.
. Pemate 3aauu Ha IOBTOPEHUE, HILTIOCTPUPYIOILUE bubmmotexa
IToBTOpEHME, IToBTOpEHNE OCHOBHBIX MOHATHI RS A P ’ TPHpYIO ITOK
00001IeHnE 4 Y METOJIOB KYPCOB 7 U 8 KIIacCOB, )
- oGoG1IeHIe 3Hamii MEXTy pa3IHYHbIMHU JaCTAMH Kypca. https://m.edsoo.r
) u/7f417e18
OBILEE
KOJIMYECTBO 68
YACOB IIO
[MPOTPAMME
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9 KJIACC

KoumngecTBo DJIeKTPOHHbIE
M | Hanvenonanue uacos (undpoBnie)
q/ | PA3AeIoB 1 Tem Koutpo OcnoBioe coxepkane OcHoOBHBIE BUABI AeSITEJILHOCTH o0pa3oBaTesbH
| WPOTPaMMEI Bcero l1bHBIE bI¢ peCypcChl
padoThI
Ornpenencuue ®opMyIHPOBATH ONpeIeJeHHs] TPUTOHOMETPUYECKUX|
TPUTOHOMETPUYECKUX (BYHKIMK | (QYHKIWI TYNBIX U NPSAMBIX YIJIOB C BU3YaJIbHOM OIMOPOIA.
yrioB ot 0° no 180°. Kocunyc n | ®opMmynanpoBaTh TeOpeMy KOCHHYCOB M TEOPEMY CUHYCOB
CHHYC TIPSIMOTO U TYNOTO yria. | (C paJuycoM OMHCAaHHOW OKPYKHOCTH).
Teopema KOCHHYCOB. | PemiaTh TpeyrojbHUKHU C ONOPOM Ha allTOPUTM Y4EOHBIX|
(O006mEHHasT) Teopema | ICHCTBUIA.
CHHYCOB (c panuycoM | Pemath mnpakTHYecKkHe 3aJayd, CBOAsIIIUECS K
TpUrOHOMETpHSL. O CaHHOM OKPYXKHOCTH). | HAXOKIEHHMIO PA3JIHYHBIX )JIEMEHTOB TPEYroJbHUKA., Bubanorexa
. TeopeMbl KOCHHYCOB H 16 1 HaxoxneHue [UIMH CTOPOH M [IOK
cuHycoB. Pemenne BEIMYHHYIJIOB TPCYT OIbHUKOB. https://m.edsoo.r
TPEyroJIbHUKOB Dopmymna TUIomann u/7f41al2c
TpeyroJbHUKa  depe3  JBe
CTOPOHBI U YTOJ MEKIY HHMHU.
Dopmyna TUIOIa g
YEeTBIPEXYTOJIbHUKA Yepe3 ero
MMaroHalnd ¥ Yroidl MexXIy
HUMH.
TIpakTuueckoe IIPUMEHEHUE
[TOKa3aHHBIX TEOPEM.
[louamue o npeobpasosanuu | OcBauBaTh NOHATHE  MpeoOpa3oBaHUs  MOAOOMSL.
nooobusa. Coomeemcmegenuvie | UccaenoBaTh OTHOIICHHE JHHEHHBIX AIIEMEHTOB (QHUTYD
[TpeoGpasoBarue DemMeHmbl HOOOOHBIX ueyp. npu  TpeoOpa3oBaHUH vnoz[96m[. Haxonuth npumepsl
110100HL. Teopema 0 npousgedenuy | TIOHOOWS B OKpYXKAroIeH AeHCTBUTENbHOCTH. bubnmorexa
2 Merprueckne 10 1 ompeskos xopod, meopema o | Bwleooums  mempuueckue  coommowenus  MeHCoy ]—[OK_
COOTHOIICHYS B npousgedenuu ompeskos | ompeskamu  xopd,  cekyuux u  Kkacamemsnvix ¢ Nitpsd//m.edsoo.r
OKPYKHOCTH CeKyujux, meopema o Kéadpame | ucnoibzosanuem — énucamnbix yenos u  nodoomery UTfAlal2e
KkacamenvHol. Ilpumenenue 6 | mpeyeoibHUKOS.
pewenuu ceomempudeckux | Pewamp ceomempuueckue 3a0aqu u 3a0a4u u3 peaibHou
Baday. JHCUBHU C UCNONL30BAHUEM HOOOOHBIX MPEY2ONbHUKOS.
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Onpenenenue BEKTOPOB,
CIIO>KEHUE U Pa3HOCTb BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHCIIO.
DU3NUECKH U TeOMeTpUIECKUi
CMBICJI BEKTOPOB.

PasnokeHue BekTopa Mo IBYM

Hcnonb30BaTh BEKTOPHl KaK HAlpaBJeHHBIE OTPE3KH,
HCCIe0BAaTh  TEOMETPUYECKHH  (TlepeMelieHne) ¢
¢u3nueckuii (cnuima) CMBICIBI BEKTOPOB C ONOPOH HA
BOINPOCHBIH IIaH.

3HaTh ompeneJeHHsl CyMMBl M pa3HOCTH BEKTOPOB,
YMHOKGHHUsI ~ BEKTOpa Ha  4YHCIO, HMCCJIe0BATH

HEKOJJINHEAPHBIM BEKTOpaM. TEOMETPHUYCCKHIIA U (PH3UUCCKHIIA CMBICIIBI STHX OTICPAITHIA. bubnuorexa
Bekropbi 12 KoopnuHaTh! BekTOpa. PemaTh reomerpuueckue 3agaud ¢ wucronssosamme LOK
CKanspHOE NPOM3BEJIEHUE BEKTOPOB. https:/m.edsoo.r
BEKTOPOB, €ro NMpUMEHEHHE Packi1aabIBaTh BEKTOp 10 ABYM Hekonnmueapuei —U/7f4lal2c
IUITHAXOXKJICHUS JJTHH U yIiIoB. | BekTopaM. HMcmonb3oBaTh CKaJspHOE IPOM3BEIECHHUE
PerieHne 3a7a4 ¢ MOMOIIBIO BEKTOPOB, BBIBOIUTH €I0 OCHOBHBIE CBONCTBA.
BEKTOPOB. BbIYHCIATH CyMMY, PasHOCTh U CKaJISIpHOE
IIpuMeHeHUEe BEKTOPOB IS MIPOU3BE/IEHIE BEKTOPOB B KOOPIMHATAX.
pemieHus 3ana4 KuHeMaTuku U | IlpumeHsTH CKaJISIpHOE MIPOU3BEACHUE Ui
MEXaHHUKU. HaXO0XXACHUS NJIMH U YIJIOB.
OcBauBaTbh MOHATHE NPSAMOYTOJIBHON CUCTEMBI
KOOpJMHAT, AEKapTOBBIX KOOPANHAT TOUKH.
JlekapTOBbI KOOPJMHATHI TOUEK .
HccenenoBate ypaBHEHUE NIPAMON U OKPYKHOCTH C
Ha IUIOCKOCTH. 9 .
. N OIOpOI Ha BOIPOCHBIN IUIaH.
VPaBHEHHE NIPAMOH. YTI10BOM Haxonuts neHTp 1 paguyc o HOCTH I10 €€
KO3 PHULIMEHT, TAHTCHC YTJia P H pasuyc oKpyx
YpaBHEHHIO.
HaKJIOHA, NTapaJlIebHbIE U
PemaTp 3aa4n Ha HAXOXKJIEHUE TOUEK TIEPECCUCHUS
MEepIEHANKYIISIPHBIC IIPSAMBIE. .
IPSIMBIX U OKPY’KHOCTEH C IOMOIIBIO MeTolla KoopAUHAT. | bubnnoreka
JexapToBbl 'YpaBHEHHE OKPYKHOCTH. o
Hcnonp3oBaTh CBOMCTBA YrioBOro koddduimeHta LHOK
KOOpJIMHATHI Ha 9 Haxoxnenne KOOpAMHAT . i
TPSIMOM TIPH PEIIeHUH  3a/ad, ISl ONpeaeICHUsI https://m.edsoo.r
IUIOCKOCTH TOYEK NePECEUCHUsI OKPYKHOCTH .
i DSMOR PACIIONIOKEHHUS TIPSIMOH. u/7f4lal2c
P ’ [IprMeHATh KOOPAMHATHI IIPU PEILICHUH T€OMETPHUECKUX
Meton KOOpIUHAT MPH PEIICHUN
W TIPAKTUYECKUX 3a1ad, JUIi IOCTPOCHUS
TEOMETPUUECKHX 3a/ad. L
MaTEMaTHYECKUX MOJIETIeH pealbHbIX 33134 («METO
Mcnoabp30BaHUE METOA
KOOPIHATY).
KOOPJMHAT B MPAaKTHIECKUX .
hanauax ITonb30BaThCst IS TOCTPOESHUS U UCCIICAOBAHUH
UPPOBBIMHU peCypCaMHu.
3HAKOMUTHCS C HICTOPHEH Pa3BUTHSI T€OMETPHU
[IpaBunsHBIE ITpaBuIbHBIE MHOTOYTONIBHUKY, | DoOpMyanpoBaTh OnpefeneHue  MPaBUIIBHBIX bubnunoreka
MHOTOYTOJTbHHUKH. 8 BBIYHCIICHHE UX JIIEMEHTOB. MHOTOYTOJIbHUKOB, HAXOANUTH UX AJIEMEHTEI. LHOK

J1Ha OKpY>KHOCTH U

Ywcio 7 1 JUIMHA OKPY>KHOCTH.

Ilonmp30BaThCs MOHITHEM JJIMHBI OKPYXXKHOCTH,

https://m.edsoo.r
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IUIOIAAb Kpyra. JInMHa Tyru OKpY>KHOCTH. BBENIEHHBIM C IOMOIIBIO MPAaBUIBHBIX MHOTOYTOJIBHHUKOB, |  U/7f41al2c
Beruncnenue Pagnannas mepa yria. ONPEAENATH YHCIIO TT, JUIMHY AYTH U PaJUaHHYIO Mepy
Turoniaaen ITnomans xpyra u ero yIia o oopasiy.
PIIEMEHTOB (CEKTOpa U [IpoBoxuTh NEpexo OT paJuaHHOW MEPHI YIiia K
CErMEHTA). rpajyCHOM 1 HA00OPOT MO BU3YyalIbHOM Orope.
Beruncienue mwiomaneid puryp, | OnpenensiTh IUIOMIAIh KPYTra.
BKJIFOUAIOIIHX 3JIEMEHTHI Kpyra. | BbIBoguTh opMyIbl (B TpaycHON U paguaHHOH Mepe)
JUISL JUTMH JTyT, TUIOIIAAeH CEKTOPOB U CErMEHTOB C
OIOpPO Ha BOIPOCHBIH TUIaH.
Beraucnsars miomany Guryp, BKIIIOYAOMIAX JIEMEHTHI
OKPYKHOCTH (Kpyra) C OIopoi Ha CIIpaBOYHYIO
nHpopmanuo.
Haxonuts miomanm B 3a1la4ax peajbHOU KU3HU.
[onamue o 0sudzcenuu Pa36upars mnpuMepbl, HWUTIOCTPUPYIOIIME  TOHSATHS
nrockocmu. JIBIDKEHUS, IEHTPOB U OCel CUMMETPUH.
[apannenvueiii nepenoc, ®opmyaupoBaTh onpeAeNneHus napaieIbHOro
nosopom u cummempus. Ocu u IIepPeHOCa, MOBOPOTA M OCEBOH CUMMETPHH € BUBYAIBHON — pucow oo,
YeHmMPbICUMMEMPUU. onopoii. HaxeauTh HeMOABIXHBIE TOUKH IO 00pasIy. [IOK
JBrKeHNUS IIIOCKOCTH [Ipocmetiviue npumenenus 6 Haxoautrh LEHTPBI M OCH CUMMETPUH IPOCTEHILINX| https://m.edso0.r
peuteHuY 3a0au. ¢uryp noobpasiy. u/7f41a12¢c
Ilpumenamp napannenvHvlii nepeHoc u cummempuio npu
pelieHul 2eoMempuieckux 3aday (pasoupamos npumepbst).
Hcnonvzoeams 01  nocmpoeHusi U UCCAEO08AHUL
yugposvie pecypcui.
[ToBTOpEeHNe OCHOBHBIX MOHATHH| OnepupoBaTh MOHATHUAMU: (HUrypa, TOUKa, IpsiMasi, yroJ,
M METO/IOB KYpcOB 7—9KI1accoB,| MHOTOYTOJbHUK, PABHOOEIPEHHBII U pAaBHOCTOPOHHUI
000011IeHIE U CUCTEMATU3alMs | TPEYTrOJIbHUKH, IPAMOYIONbHBIN TPEYroNbHUK, MEANAHA,
BHAHWH. OuccekTprca 1 BBICOTA TPEYTOIbHUKA, TApaJIIIETIOrPaMM,
ToBTopenue, [pocreiimme TEOMETPHIECKHE pomo, Hpi[MO.YTOHLHI/IK, KBAJpat, TpANeuns; OKpYKHOCTD, | p o o
Y — (uryps! u ux CBOHCTBA. KacaTeJbHas, PaBEeHCTBO U moxodue puryp, [IOK
M3mepeHne reoMeTpUIECKUX TPEYyroJIbHUKOB; MapajlIeIbHOCTD 1 MEPIICHINKYISIPHOCTD )
CHCTEMATHSAMHA BeMU4MH. TpeyroapHUKH. TPSAMBIX, YTOT MEXKIY MPSIMBIMU, CHMMETPHSA https://m.edsoo.r
3HAHHUN u/7f41al2c

TTapannenbHblE U
MepIEeHANKYISIPHBIC TTPSAMBIE.
OKpY>XHOCTb U KPYT.
TI'eomeTpHryecKre MOCTPOCHHUS.

'Yl B OKpyKHOCTU. BriicaHHbIe

OTHOCHTEJIFHO TOUKH 1 TIPSIMOM; JJTHHA, PACCTOsHNUE,
BEJIMYMHA yIiIa, TUIOIAb, IEPUMETD.

Hcnons3oBath (GopMyITsl: TEpUMETPa ¥ TUTOLIAH
MHOTOYTOJIbHUKOB, JJTMHBI OKPY>KHOCTH U TIIOIIAIN

Kpyra, 00bEMa PsIMOYTOIBHOTO TTApaJUIEIIEIUIEA.
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W ONHCaHHBIC OKPYKHOCTH
MHOTOYT OJIbHHKOB.
IIpsimast 1 OKPYKHOCTb.
UetrlpéxyronsHUKH. Brincanusie
Y ONHCaHHBIC
YETBIPEX YT OJIbHUKH.
Teopema I1udaropa n Hauasa
TpuroHomeTpuu. Pemenne
O0IIMX TPEYrOIBHUKOB.
[MpaBuIIEHBIE MHOTOYT OJIbHUKH.
[MpeobpazoBaHMs TIIOCKOCTH.
JIemwxenus. [TogooOue.
Cummerpus.ITnomans.
BrrauciieHue miomaaei.
[Tnonraau nogo0OHBIX
¢uryp./lekapToBbI KOOPMHATHI
Ha IUIOCKOCTU. BekTophl Ha
TIOCKOCTH.

OnepupoBaTh NOHATHAMMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJIMHAT, BEKTOP; UCIONb30BaTh AT MOHATHS IJIs
NPEACTaBIECHUS NaHHBIX U PEIIeHUs 3a/1a4, B TOM YUCIie
U3 IPYTHX Y4eOHBIX PEIMETOB.

Pemate 3aaun Ha IOBTOPEHUE OCHOBHBIX IOHSTHH,
WIITIOCTPALMIO CBSA3EH MEXIY pPa3IUUHBIMU YaCTSIMHU
Kypca. BeiOupaTh MeTos Uis peleHus 3a1a4H.

PemiaTte 3a1a41 U3 MOBCEIHEBHOMN JKHU3HU.

OBLIEE KOJIMYECTBO
YACOB IIO
I[MPOTPAMME

68
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