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AHHOTAIIUS K PABOYEN ITIPOTPAMME YYEBHOI'O KYPCA «'EOMETPHSI.
YIJIYBJIEHHBIA YPOBEHb»

Pabouast mporpamma ydueb6HOro Kypca «l'eomerpus. YTriryOJlIeHHBI YpOBEHbY (majiee —
paboyasi mporpamMmMa) paszpaboTaHa B COOTBETCTBHH CO CIEIyIOIIed o(HIMATbHOW TPaBOBOM
nHpopManuen:

— ®enepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoannu B Poccuiickoii
denepanuny;

— IIpuxazom Munnpocsemenuss Poccun ot 31.05.2021 Ne 287 «OO6 yTBep)aeHUU
(denepaabHOrO  rocylapcTBEHHOrOo  00pa30BaTENBHOIO  CTaHJApTa OCHOBHOTO  OOIIEro
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 370 «OO6 yTBep»KaAeHUU
denepanbHON 00pa30BaTENBHON MPOTPAMMBI OCHOBHOTO 00IIIero 00pa3oBaHUsY;

— CanurapasiMu  TipaBuiiamMu u HopMmamu CanlluH 1.2.3685-21 «['uruennueckue
HOPMATHBBI U TPeOOBaHMS K 00ecreueHnI0 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(bakToOpoB cpenbl 0OUTaHU», YTBEPKICHHBIMHI MOCTAHOBJICHHEM | JTaBHOTO TOCYJapCTBEHHOTO
canuTapHoro Bpaua Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canunrtapueivu  npaBwiiamu  CIT 2.4.3648-20 «CaHUTapHO-3MTUIEMUOIOTHIECKUE
TpeOOBaHUSI K OpPraHHU3aIUsM BOCHUTAHHUS W OOYYCHHs, OTIbIXa W O3JOPOBJIICHUS JAETEH H
MOJIOZIEKU», YTBEP>KICHHBIMU IIOCTAHOBJIEHHEM [JIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit denepanuu ot 28.09.2020 Ne 28;

— 00pa3oBaTenbHON MPOTrpaMMbl OCHOBHOTO 00111ero o0pa3oBanus Jlumes Ne 369.

Pabouas mporpamMma obecreunBaeT JOCTHKEHHE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKuT:

— ITlosicHUTENBHYIO 3aIIKCKY;

— Copneprxanue yueOHOTO Kypca,

— Ilnanupyemsbie pe3ynbTaThl OCBOCHUS yU€OHOTO Kypca;
— TemaTnueckoe miiaHUPOBAHUE.

Pabouas mnporpamMMa SBISETCS 4YacTbl0 OCHOBHOW 0OOpa3oBaTENbHONW MPOTPaMMBI
OCHOBHOT0 061ero oopa3zoBanus Jlumes Ne 369, npunsaroi pemenuem [lemarorndeckoro coBera
JIuues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBepkACHHOM MPHUKA30M JTUPEKTOpA
Junest Ne 369 ot 01.09.2023 Ne 75/21-o0x.



Brimucka-u3BieueHne 3 OCHOBHOM 00pa3oBaTeIbHON
MIPOrPaMMBl OCHOBHOTO O0IIIEro 00pa3oBaHUs

JIuniest Ne 369, npunsToii pemenuem [lenarorudaeckoro
coseta Jlurest Ne 369 (mporokoi ot 29.08.2023 Ne 1),
yTBeprkaAeHHOH mpuka3om ot 01.09.2023 Ne 75/21-ox

MUHUCTEPCTBO ITPOCBEILEHM S POCCUMCKON ®EJIEPALINU
ITPABUTEJIbCTBO CAHKT-IIETEPBYPT' A

KOMUTET I10 OBPA3OBAHMIO
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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o wmaremaTuke Kypc «['eoMeTpusi» Ha YpOBHE OCHOBHOTO OOIIEro
obpaszoBanusi moaroToBieHa B cooTBerctBe ¢ DPI'OC 000, ®OII OO0, Konnemnmuei
npenogaBaHus MareMatuku B Poccuiickont ®enepaunu  (yTBEpXKAEHAa pPacloOpsKEHHUEM
[TpaButenscTBa Poccuiickoit denepanun ot 9 anpenst 2016 r Ne 637-p), penepanbHoit paboueit
IPOTPaMMOil BOCIIUTaHMS, C YIETOM pacrpeAe’EHHbIX 10 KjaccaM MpOoBEpsIeMbIX TpeOOBaHUH K
pe3ylnbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHONW MpPOrpaMMbl OCHOBHOTO  OONIETO
o0Opa3oBaHusl.

['eomeTpus Kak OJMH U3 OCHOBHBIX Pa3J€JI0B IMIKOJbHOW MAaTEMAaTUKH, UMEIOIIUNA CBOEH
[EeNbI0 00ECleYUTh M3Y4YE€HHE CBOWCTB M pa3MepoB (UTYp, MX OTHOIIEHUH W B3aWMHOE
pacIioioKEHne, ONUPAETCS Ha JIOTMYECKYIO, JI0KAa3aTelbHYH JIMHUIO. L[eHHOCTh u3ydeHHs
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHUs 3aKI0YAETCs B TOM, YTO O0YJaroIuiics
YUHUTCSI TPOBOAMUTH JIOKA3ATEIbHBIE PACCYKIEHHUS, CTPOUTHh JIOTUYECKHE YMO3AKIIOUEHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEPKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOAMTH
paccy X AeHHs «OT MPOTHUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (JOPMYIHUPOBATH OOpAaTHBIE
yrBepxkaeHus. Ocoboe 3HaUeHUE JOoKa3aTelbHas JTUHHUS UMEET JUId YriyOJIEHHOTo H3y4eHHS
MaTEMaTUKH.

[enbo n3y4eHHs TEOMETPUH SIBJIETCS UCIIOJIb30BaHUE €€ KaK NHCTPYMEHTA IIPU PELIEHUN
KaK MaTEeMaTUYECKHUX, TaK M MPAKTHYECKUX 3a/1ad, BCTPEYAIOIIMXCA B PEATBHOW KU3HH.
OOyuaronuiics T0JKEH HAYUYUThCS ONPENEISATh T€OMETPUIECKYIO (PUTypy, OMUCHIBATH CIOBAMH
4epTEX WIN PUCYHOK, HAMTH TUIOIIAIb 3eMEIbHOTO Y4acTKa, PACCUUTHIBATh HEOOXOIUMYIO ITTUHY
ONTOBOJIOKOHHOTO Kabens wiu Tpedyemble pa3Mepbl Trapaxa Ui aBTOMOOWIS. OToMy
COOTBETCTBYET BTOPAsl, BHIYMCIHUTENbHAS JIUHUSA B M3ydyeHUn reomerpuu. [lpm pemenun 3agau
NPAaKTUYECKOT0 XapakTepa 00y4JaroMMNUCs YIUTCS CTPOUTh MaTeMaTHYECKUE MOJIEIH PeabHbBIX
JKU3HEHHBIX CHUTYyallud, MPOBOJWUTH BBIYMCICHUS M OLIEHMBATh aJ€KBAaTHOCTh IOJYYEHHOTO
pe3yJibTara.

Oco06eHHOCTh Yy4eOHOTO Kypca yriayOa€HHOTO U3YYEHHS T€OMETPUU COCTOUT B TOM, UTO
o0yyJaromuecs: He MPOCTO 3HAKOMSTCS C ONpPeAeNEHHBIMH MOHATUSAMH, @ YBEPEHHO OBIIA/IEBAIOT
umu. CyliecTByroye TeMbl IMporpaMMbl 0a30BOro Kypca FeOMETpUU H3ydaroTcsl Ha Ooiee
riyOOKOM ypoBHE, a oOywaromuecss HpUOOPEeTaloT yMEHUs, MOMOTAloIMe UM YBEPEHHO
MIPUMEHATHh CBOM 3HAHUS HE TOJBKO B MaTEMaTHKE, HO U B CMEKHBIX MPEAMETaX, IPEXKIE BCErO
¢u3uke M HHGOPMATHKE, a TAKXKE IOJH30BATHCS TMOITYYEHHBIMU 3HAHMSMHU TPU PELICHUU
MPaKTUYECKHX 3a]1a4.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3ydaercss yriyOJaEHHBIM ydeOHBIH Kypc
«l"'eomeTpusi», KOTOPBIA BKIKOYAET CIEAYIOIIME OCHOBHBIE pa3fensl conaepxkanus: «Hauama
reomerpun», «TpeyroapHukm», «OKpYKHOCTB»,  «YUeThlpéxyroiapHukn», «Ilomoduer,
«OneMeHThl TpuroHomerpumn», «llnomanu», a Takke «Meton KoopauHAT», «BekTopbI»,
«[IpeobpazoBaHMs IIOCKOCTI.

Ha u3ydenne yae6HorO0 Kypca «I'eomerpusi» orBoautces 306 wacos: B 7 kinacce — 102 yaca
(3 gaca B Henenio), B 8 kimacce — 102 yaca (3 gaca B Hezeno), B 9 kitacce — 102 gaca (3 yaca B
HEJIEIIO).

COAEP) KAHUE YYEBHOI'O KYPCA «I'EOMETPUSI. YIJYBJEHHBIN
YPOBEHDb»
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Hayana reomerpun



Hctopusi BO3HMKHOBEHUS U DPa3BUTUSA reomeTpuu. HadanbHble MOHSATHS T€OMETPHH.
Touka, mpsiMasi, 0Tpe3oK, Jiyd. [IoHsTHE 00 akcrome, TeopeMe, 10Ka3aTeNIbCTBE, ONPEIEICHUN.

B3auMHOe pacnosnokeHue TOYeK Ha HpsMOM. M3MmepeHue [UIMHBI OTpE3Ka, PacCTOSIHUE
MEXy TOUKaMHU.

[Tonynnockoctes 1 yros. Bunsl yrimos. M3mepenue BenuuuH yrioB. BeprukanbHble U
cMexHble yrubl. llapamiensHele M NEpHeHIUKYISpHbIE IpsMble. PaccTosHMe OT TOYKHM 10
npsiMoil. buccekrpuca yria.

Jlomanas. Bwuasl somasnbix. [lnuHa somaHoil.  MuoroyronbHuku. [lepumerp
MHOTrOYyrojbHuKa. [IoHATHE O BBITYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

IlepBruuHBIE IpEeICTABIEHUS O PABEHCTBE (DUTYD, UX PACIIONOKEHUH, CAMMETPUH.

IIpocreiimme nocrpoenus. THCTpyMEHTBI U1 U3MEPEHUU U IIOCTPOCHUM.

TpeyrojibHuku

Buner TPEYrOJIbHUKOB: OCTPOYTOJIbHBIE, IPSIMOYTOJIBHBIE, TYNOYTOJIbHBIE,
paBHOOEIpEeHHbIE, pABHOCTOPOHHUE. MennaHa, OMcCceKTpUca U BBICOTa TPEYTOJIbHUKA.

PaBeHcTBO TpeyronbHUKOB. llepBblli M BTOPOM NPU3HAKU PABEHCTBA TPEYTOJBHUKOB.
PaBHOOEIpeHHBIE TPEYrOJBHUKA W WX CBOMCTBA. [Ipu3HAaK paBHOOEIPEHHOTO TPEYroJbHUKA.
Tperuil npU3HaK paBEHCTBA TPEYTrOJIbHUKOB.

CooTHOIIEHN MEXAY CTOPOHAMHM M YIiIaMH TpeyroyibHHKa. HepaBeHCTBO TpeyroyibHUKa.
HepaBeHcTBO 0 MiIMHE TOMaHOM.

Cummetpuunblie purypbl. OCHOBHBIE CBOWCTBA 0CEBOM cuMMeTpuu. [IpumMepsr cummeTpun
B OKPY’KaOIIEM MUDE.

ITapaJuteabHbie npsMbie. CyMMa yIjI0B MHOIOYTOJIbHHKA

[TapannenpHOCTh HMpPSIMBIX, UCTOPUYECKUE CBEJEHUS O MocTynare EBkiIuaa u o ponu
Jlo6aueBCcKOro B OTKPBHITUM HEEBKIUAOBOW reomeTpuu. CBOWCTBA M MPU3HAKH IMapaLICIbHBIX
npsimbix. Cymma yriioB TpeyrosibHUKa. BHenHue yrisl TpeyroapHuka. CyMMa BHYyTPEHHUX YITIOB
MHOT'OYI'OJIbHUKA M CyMMa BHEIIHMX YIJIOB BBITYKJIOTO MHOTOYTOJIbHHKA.

IIpsiMoyroJibHBIE TPEYT0JIbHUKH

IIpu3Hakyu paBeHCTBA NMPSMOYTOJIBHBIX TPEYrOJbHUKOB. lleprneHauKynsap ¥ HakJIOHHAs.
CBolicTBO MequaHbl MPSMOYIOJBHOTO  TPEYrOJIbHUKA, IPOBEAEHHOM K TUIIOTEHY3E.
[IpAMOyYTroNbHBIN TPEYTOIBLHUK C YTIIOM B 30°.

OKpy:KHOCTH

IToHATHS OKPY>KHOCTH U Kpyra. DIEMEHTHI OKPY>KHOCTH U Kpyra: HEHTP, painyC, TUaMeTP,
Xopza, X cBolcTBa. B3auMHOeE pacrosioxkeHne OKpYKHOCTU U npssMoi. KacartenbHas u cexymas
K OKpY>KHOCTH. OKpY>KHOCTB, BIIUCAaHHAs B yroil. IIpocTeimme nocTpoeHus ¢ MOMOIIBIO HUPKYJIS
Y JIMHEUKHU.

I'eomeTpuyeckue MecTa TOYEK

IlonsTe o reomeTpuueckoM MecTe Touek. [Ipumepbl reoMeTpuyeckux MeCT TOYEK Ha
IUIOCKOCTH. BUCCEKTpHca yria U cepeIuHHBIA NEPICHANKYISP K OTPE3KY KaK F€OMETPUYECKHE
MecTa Touek. OnucaHHas OKPYXKHOCTb TPEYTOJIbHHKA, €€ LEeHTp. MeTol reOMETPUIECKUX MECT
TOYEK IIPU PEUICHUH F€OMETPUUECKHX 3aJad.

ITocTpoeHust ¢ MOMOLIBIO HMPKYJISI M JIMHEHKH

Ucropuueckue cBegeHuss. OOOCHOBAaHHS MPOCTEHIIMX IMOCTPOCHUM, ATamlbl 3aJadd Ha
IIOCTPOEHUs, PEIICHHE 3a7a4 Ha IOCTPOCHUE LIUPKYJIEM U JIMHEUKOM.

8 KJIACC

YeTbIpEéXyroabHUKH

[TapannmenorpamMm, €ro mpu3HAKU M CBOWCTBA. [IpsMoyroabHUK, pomMO, KBaapar, WX
npu3Haku U cBoiictBa. Tpameuus. PaBHoOenpeHHas Tpanenus, €€ CBOWCTBA M INPHU3HAKH.
[TpssmoyronbHas Tpaneuus. CpeaHsis JIMHUA TPaleuu.



CpenHsist TMHUS TpPEYrojJbHUKAa. MeToa yIBOEHUS MEIUaHbl TPEyrolbHHUKA. Teopema o
NIEPECEUCHUH MEINAH TPEYTrOJIbHUKA.

Teopema @aneca, Teopema 0 NMPONOPLUUOHANBHBIX OTpe3kax. Teopema Bapunbona ais
IIPOU3BOJIBHOTO YETHIPEXYT OJIbHUKA.

[{eHTpanbHO-CHMMETPUYHBIE (DUTYPHI.

IToxooue

[Tonobue TpeyronbHUKOB, Ko dumment nomodus. [IpusHaku mogo0us TPEyroJIbHUKOB.
[TpumeneHne mo1o0ust P PEIICHUH TeOMETPUUECKUX U MPAKTUYECKUX 3a]1ay.

Ilnomaan

[Tonsstue o mnomamu. CBoiicTBa TIONIaAe reomerpuueckux ¢uryp. I[Ipocreiimme
dbopMynbl JUIST TJIOMAAM TPEYTONbHHKA, MapajenorpamMmma, pomba u Tpamenuu. Ilnormamu
no00HBIX (puryp. OTHOIICHUE TUIOIAICH TPEYTObHUKOB.

Teopema Ilngaropa

Teopema IIudaropa. I[Ipumenenue teopemsl Iludaropa mpu pemeHUN MPAKTUIECKUX
3az1ad.

DJIeMeHThI TPUTOHOMETPH U

CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC OCTPOrO YIJIa IPSIMOYTOJIBHOIO TPEYroJIbHUKA.
Tpuronomerpuueckue dyakuuu yriioB B 30° 45° u 60°. IIponmopumoHambHBIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl ¥ 4eThIPEXYT0JbHUKH, CBSI3AHHBIE C OKPYKHOCTBHIO

BrnucanHble U LEHTpAIbHBIE YIVIBI, YIOJ MEXAY KAacaTeIbHOM W XOPAOH. YTIUIBI MEXIY
XOpJlaMH M CEKyIIMMH. BrHHcaHHbIE M ONMCAaHHBIE OKPY)XHOCTH TpPEYrOJbHHUKA H
YeThIPEXYroJbHUKU. CBONCTBA M TPU3HAKM BIMCAHHOIO YETBIPEXYroybHMKA. B3aumnoe
pacrnonioxeHue IByX OKpyxkHocTei. Kacanme oxpyxknocted. OOmme KacaTelbHbIE K JABYM
OKPYKHOCTSIM.
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Pemenue TpeyrojibHUKOB

Cunyc, xocunyc, TanreHc yrioB oT 0° mo 180°. OcHOBHOE TPHUTOHOMETPUYECKOE
ToxaecTBO. PopMynsl npuBeneHus. Pemenue tpeyroabHUKoB. Teopema KOCHHYCOB U TeopeMa
CHUHYCOB. PeleHne mpakTHMYecKHxX 3a7ad ¢ MCIONb30BAaHHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
cuHycoB. Pemienue 3aga4 reoMeTpUYECKON ONTUKH.

Tpuronomerpudeckue GpopMyJisl 718 IUIOIIAAN TPEYToJdbHHUKA, TapajjiesorpaMma, pomoa,
tpaneuuu. @opmyia ['epona. @opmMyra mIONaaAH BBITYKIOIO YETBIPEXYTOJIbHUKA.

ITomoOue TPeyroJibHUKOB

Xopasl ¥ TOJO0OHBIE TPEYTOJIBHUKU B OKPY)KHOCTH. Teopema 0 MpOU3BEJICHUN OTPE3KOB
XOpZ, TEOPEMBI O IPOM3BEIECHUM OTPE3KOB CEKYyIIHMX, TeOpeMa O KBaJpaTe KacaTeIbHOM.
IIpuMeHeHne npu pereHur reomerpudeckux 3anad. Teopems! UeBsl u Menenas. Ilonsatue o
TOMOTETHH.

MeToa KOOpAUHAT

VYpaBHeHHE TPSAMOW HA IUIOCKOCTH. YTIIOBOM KOA(D(HUITMEHT W CBOOOIHBIN WIICH, WX
reoMeTpuueckuid cmbicia. [lapainenbHOCT M NEPNEHIUKYISAPHOCTh HPSMBIX (Yepe3 yriaoBOMH
Kod(urmeHr).

YpaBHeHHE OKpyXHOCTU. HaxoxIeHue IepeceyeHuil OKpPYKHOCTEM M IpsAMBIX B
KoopauHatax. @opmysa paccTOSHUAS OT TOYKM 10 npsiMou. Ilnomanes mapanienorpamMma B
KOOpJMHATax, MOHATHE 00 OpUEHTHPOBaHHOHW IUomianu. [IpuMeHeHne MeToAa KOOpAWHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a7a4ax.

BekTopsl



BekTops! Ha ninockoctu. CloKeHUE U BBIUNTAHUE BEKTOPOB — IpaBUjia TPEYTOJbHUKA U
napasuiesiorpaMMa. YMHOXEHHE BekTopa Ha uyucio. Koopawnatel BekTopa. CroxeHue u
BBIUMTAHUE BEKTOPOB, YMHOKEHHE BEKTOPA HAa YMCIIO B KOOpAMHATaX. [I[puMeHeHue BEKTOPOB B
bu3mKe, EHTp Macc.

[TonsTe o Oasuce (Ha TIOCKOCTH). Pa3noxeHus BekTopoB Mo Oasucy. CkaispHOe
IIPOU3BEJICHNE BEKTOPOB, FT€OMETPUUYECKHUI CMBICI U BBIPAKEHHE B JEKAPTOBBIX KOOpPAMHATAX.
JAucTpuOyTUBHOCTE CKANSIPHOTO Mpou3BeAeHUs. CKalsIpHOE MPOU3BEICHUE M MPOCLHUPOBAHUE.
[IpuMeHeHne CKaIsIpHOTO MPOU3BEACHUS BEKTOPOB JUISl HAXOXKIECHUS JUIMH U yrioB. Pemenune
TFEOMETPUUECKUX 3a7jayd C IIOMOIIBIO CKAJIIPHOTO IPOU3BEACHHUS.

JJIMHA OKPY/KHOCTH M IUIOIIAAb KPYyra

IIpaBunbHBIE MHOTOYTOJIBHUKHU. JJIMHA OKpYKHOCTU. I'pangycHas U paauaHHas Mepa yria,
BBIYMCIICHUE [JIMH AYyr OKpyXHOocTeH. [lnomane kpyra, cexrtopa, cermenta. Mcropuueckue
CBEJIEHUS 00 U3MEPEHUH JITMHBI OKPYXHOCTH U TUIOIIAIN KpYTa.

JIBHKEeHHS MIJIOCKOCTH

Lentpanpnas cumMetpusi. LleHTpanbHO-cuMMeTpuuHble (urypsl. [loBopor. OceBas
cuMmmeTpus. Urypbl, CAMMETPUYHBIE OTHOCUTEILHO HEKOTOpOH ocu. [TapaniensHbIi epeHoc.

[Tonatue nBwxeHus U ero cpoiictBa. PaBeHcTBO ¢uryp. IlposiBienuss cumMmerpuu B
IpUpoJe, >KUBOMHUCH, CKYJBbINType, apxurekrype. Kommosunmu aBwkeHuit (mpocteifiune
npumepsl). [IpuMeHenne B reoMeTpudecKux 3aaqax.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«TEOMETPHUSL. YTJIYBJIEHHBIN YPOBEHb»

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3y/bTaThl OCBOCHHS MPOrpaMMBbl M0 MaTeMaTUKE XapaKTepU3YyIOTCs B
YacTH:

1) naTpuoOTHYECKOr0 BOCIMTAHUSA:

IIPOSIBJICHUEM MHTEpeca K IPOLUIOMY M HACTOSALIEMY POCCHUMCKOM MAaTEMAaTHKU,
LHEHHOCTHBIM OTHOILIEHWEM K JOCTH)KCHHSIM POCCHICKMX MAaTeMaTUKOB M POCCUUCKOU
MaTeMaTHYeCKOU HIKOJIBI, K UCIIOJIb30BAHHUIO 3THUX I[OCTI/DKGHI/Iﬁ B IPYIrux HayKax U MPUKIAOAHBIX
chepax;

2) rpaIaHCKOr0 ¥ JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBINOJIHEHUIO OOSI3aHHOCTEH TpakJaHWHA M pealid3allid €ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTUYeCKMX OCHOBaX (YHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPaKAaHCKOTO oOmiecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O6CY)K,Z[CHI/IIO ITHYCCKHUX HpOGHeM, CBA3AaHHLIX C MNPAKTUYCCKHUM MNPUMCHCHUCM ,Z[OCTI/I)KCHI/Iﬁ
HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) TPYA0BOT0 BOCIIUTAHHSA:

YCTAaHOBKOW Ha aKTHUBHOE Y4acTHE B PEUICHUH MPAKTHUYECKHUX 3a/lad MaTeMaTU4YecKOM
HAPaBIEHHOCTH, OCO3HAHUEM BKHOCTH MAaTEeMAaTHYECKOTO 0O0pa30BaHUs Ha MPOTSHKEHUH BCel
YKU3HU JJI YCHEIIHON Mpo¢eCcCHOHANbHON JAEITEIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIUBUAYAJIBHOW TpPAaeKTOPUH 00pa3oBaHUs H
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTH4YeCKOro BOCIUTAHMSI:

CHOCOOHOCTBIO K SMOIMOHAIBHOMY M AICTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHYECKHX
00BEKTOB, 33124, PEIICHH, PacCyKIeHUH, YMEHUIO BUJIETh MATEMAaTUIECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) neHHoOCTel HAYYHOIr0 MO3HAHUS:



OpHEHTAIMel B JEeSITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAaYYHBIX MpEICTaBlICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJNOBEKa, MPUPOABI M OOINECTBAa, MOHUMAaHUEM
MaTeMaTHYECKOM HayKH KakK cQepbl YelOBEUECKOW MEesTeTbHOCTH, JTAaloB €€ pa3BUTHI H
3HAYUMOCTH JUIsl PA3BUTHUS LUBUJIN3ALMH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YEeCKOU
KYJIBTYpPOH KaK CpEICTBOM IIO3HAHUS MHUPA, OBJIAJEHUEM HABBIKAMHU HCCIIEI0BATENbCKON
JESTEIIBHOCTH;

6) ¢usuyeckoro BocnUTaHUS, (POPMHUPOBAHUS  KYJBTYPbl 3A0POBbS W
IMOLHMOHAJIBHOIO 0JIar0noyYus:

TOTOBHOCTBIO IIPUMEHSATh MAaTEMAaTUUYECKHUE 3HAHUS B HHTEPECAaX CBOETO 3J0POBbs,
BEJICHUS 37I0POBOTO 00pasa >KM3HHU (37I0pPOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
IPU3HAHUEM CBOETO IIPaBa Ha OMIMOKY U TAKOI'O ’K€ IpaBa JAPYyroro 4ejaoBeKa;

7) 3K010THYECKOr0 BOCTIMTAHMSA:

OpHEHTAlel Ha NPUMEHEHWE MaTeMaTHYeCKUX 3HAHUHU AJI pelIeHus 3ajgad B 001acTu
COXPAaHHOCTH OKpYXKaroIleW cpefpl, MJIaHUPOBAaHUS IIOCTYIKOB M OLEHKM HMX BO3MOYKHBIX
NOCJEICTBUM Ul OKpY’Karollel cpeibl, 0OCO3HAaHUEM IJI00AIBHOIO XapakTepa 3KOJOrMYECKUX
npo0JeM U MyTel ux pereHus;

8) ajanTanuu K U3MEHSIOUMUMCH YCIOBHSAM COMAILHON M MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSM B YCIOBUSAX HEONPEACIEHHOCTH, ITOBBIIIECHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4€pe3 IMPAKTUYECKYIO JESATCIBHOCTh, B TOM YHCIE YMEHUE YUYUTBHCS y OPYIHX
Jrofied, MpuoOpeTaTb B COBMECTHOM JEATEILHOCTH HOBBIC 3HAHUS, HAaBBIKM M KOMIETCHIIUHN W3
OIbITa IPYTHX;

HEOO0XOAUMOCTEIO B (DOPMUPOBAHUM HOBBIX 3HaHUHM, (OPMYIUPOBATH WJCH, MOHSITHA,
TUNOTE3bl 00 0OBEKTaX U SABJICHUAX, B TOM UYUCIIE PAHEE HEM3BECTHBIX, OCO3HABATh JIE(MUIMUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYKD CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH NPHUHUMAEMBIE DPELICHUS H
necTBus, opMyJINpOBaTh U OLIEHUBATh PUCKU U NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynapTaTte ocBOGHHS TporpamMmbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHusi y oOyuaromerocss Oyayr chOpMHUPOBAHBEI MeTampeAMeTHbIe pPe3yJbTaThl,
XapaKTEepPU3YIOUIUECs  OBJIAJICHUEM  YHUBEPCATbHBIMHA  IMO3HABATEIBHBIMH  JEHCTBUSIMH,
YHUBEPCAIbHBIMM KOMMYHHMKATUBHBIMU JEHCTBUSIMU M YHUBEPCAIbHBIMH PETYJISTUBHBIMU
NEUCTBUSIMU.

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTeMaTUYeCKUX OOBEKTOB,
NOHATUHM, OTHOWICHMH MEXAY TMOHATUAMH, (OPMYTUpOBATH ONpEACTCHUS  MOHATHH,
YCTaHABIIMBaTh CYIIECTBEHHbIN NpHU3HAK KiIaccu(UKAIMKM, OCHOBaHMS HJsi 0000IIeHus Hu
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMAThH, (OPMYIMPOBATH U NPEOOpPA3OBBIBATH CYXKICHHS: YTBEPAWUTEIbHBIE U
OTpULATCIIbHBIC, CINHUYHBIC, YHACTHBIC 1 O6H_II/I€, YCJIOBHBIC;

BBISIBJISITH MaTeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOPEUHsS B (akTax,
JaHHBIX, H3.6JIIOI[CHI/I$IX )41 YTBCPIKIACHUAX, npeajiaratb KpUTCpUn JJISL BBISIBIICHUA
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

ACJIaTh BBIBOJALI C HMCIIOJIB30BAHHUCM 3dKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHIAYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHUH;



pa3buparh JOKa3aTeNbCTBA MATEMATHUECKUX YTBEPKICHUH (IIPSAMBIC U OT MPOTHUBHOTO),
MPOBOJAWTh  CAMOCTOSATEIBHO JIOKA3aTeIbCTBA MaTeMaTHUeCKUX (DAKTOB, BBICTPanWBaTh
apryMeHTallMI0, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, MPUMEHSATh METOJ MaTeMaTHYeCKOU
WHIYKIIHA, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHS;

BbIOMpaTh cmoco0 pemieHUs: y4yeOHOW 3anaud (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
pelIeHHs, BBIOMpATh HaAWOOJIEe MOAXOMAIMH C Y4ETOM CaMOCTOSITSIIBHO —BBIICICHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBareabLcKue NeiCTBUSA.

MCIOJIb30BaTh BOMPOCH! KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS, ()OPMYITUPOBATH
BOIPOCHI, PUKCUPYIOITUE TPOTUBOPEUHE, IPOOIIEMY, CAMOCTOSITEIILHO YCTAHABIIUBATH HCKOMOE 1
naHHoOe, POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIIUIO, MHEHUE;

MIPOBOJIMTH 110 CAMOCTOSTEILHO COCTABJIICHHOMY IUTAHY 3KCIICPUMEHT, MCCIISI0BaHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB MEKIY
co0oii;

CaMOCTOSITENTLHO (POPMYIMPOBATH OOOOIICHHS U BBIBOABI IO Pe3yIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, HCCIICIOBaHUS, OKCIICPUMEHTa, OICHUBATh JOCTOBEPHOCTh  ITOJYYCHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUIA;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEATIOIOKEHUS O
€ro pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBJISITh HEAOCTATOYHOCTh M U30BITOYHOCTh MH(OPMAIIUHU, TAaHHBIX, HEOOXOJUMBIX IS
pEIICHHS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATH M HWHTEPIPETHPOBATH WHOOPMAIIUIO
Pa3IUYHBIX BHJIOB ¥ JOPM MPEACTABICHUS;

BEIOMpaTh QopMy TpencTaBieHUs WHPOPMAIMU U WLTIOCTPUPOBATH PEIIaeMble 3a/laur
CXEMaMH, JHarpaMMaMH, HHOH rpaduKol U X KOMOWHAIIMSIMH;

OLICHWBATh HAAEKHOCTh HWHGMOpPMAIMM TO  KPUTEPHSIM, MPEIJIOKEHHBIM  WIIH
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHHKaTHBHbIE YHHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBHS:

BOCIPUHUMATH U (OPMYIHUPOBATH CYKIEHUS B COOTBETCTBUH C YCIOBUSMHU U IEISIMHU
oOmIeHus], SICHO, TOYHO, TPAMOTHO BBbIpaXaTh CBOIO TOYKY 3pEHUSI B YCTHBIX U NMHCHMEHHBIX
TEKCTaXx, 1aBaTh MOSCHEHUS 110 X0y PEUICHUS 3a/1a4, KOMMEHTHPOBATH IOTyYEHHBIN Pe3yNbTaT;

B XOJIe¢ OOCYXKJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MON TEMbI, MPOOJIEMBI,
perraeMoil 3ajauu, BBICKA3bIBaTh WJICH, HAIICTICHHBIC HA TMOUCK PEIICHUS, COMOCTABISATH CBOH
CYXKICHHS C CY)KIEHUSMHU JIPYTMX YYaCTHHUKOB AMaliora, OOHApYy>KUBATh paziuive U CXOICTBO
NO3HLINH, B KOPPEKTHOU popme HopMyTHUpOBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS;

MIPENICTaBIATh PEe3yNbTaThl PEIleHUs 3aJaud, SKCIepHMEHTa, HUCCIEeIOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BEIOMPATh (POPMAT BBICTYIUICHUS € YUETOM 3aj1ay MPE3eHTAllUN U 0COOEHHOCTEH
ayJUTOPUH;

MMOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHTHOW W MHAUBHIYATLHON pabOThI IpH
pelieHn Y4eOHbIX MaTeMaTH4YecKUX 3ajad, MPUHUMATh LEJIb COBMECTHOM JeSATEIbHOCTH,
TUTAHUPOBATh OPTaHU3ALMI0 COBMECTHOW paboThI, paclpenesaTh BUABI PaboT, JOrOBapUBATHCS,
00CyX1aTh MPOIECC U Pe3yJabTaT padboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

Y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIC
HITYPMBI» U UHBIE); BBIMOJIHATH CBOIO YacTh paOOThI U KOOPAUHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHaMHd KOMaHJIbl, OIICHMBATh KadeCTBO pe3yJibTaTa M KAauyeCTBO CBOErO BKJIaJla B OOIIUN
pe3yNbTatr no KpUTepusiM, chopMyIUPOBAHHBIM YYACTHUKAMU B3aUMOACHCTBHUSL.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA



Camoopranmu3anus:

BBIBISITH  MPOOJIEMBI ISl PEHICHHsT B OJKM3HEHHBIX M Y4YeOHBIX CHUTyauusx,
OpPUEHTHPOBATHCS B PA3JIMYHBIX TOJX0/1aX MIPUHATHUS pelleHUH (MHANBUAYAIBHOE, TPYIIIOBOE);

CaMOCTOSATENILHO COCTABIIATH IIJIaH, JITOPUTM PELIeHNUS 3a1a4H (MM €r0 YacTh), BRIOUPATh
crnoco0 pemeHUst ¢ Y4€TOM HMMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PELICHUH ¢ YIETOM HOBOI MH(pOPMAIHH.

CaMOKOHTPOJIb, SMOLMOHATbHbI MHTE/JIEKT:

BJIAJIETh CHOCO0AMHU CaMONPOBEPKH, CAMOKOHTPOJIS IMpOIecca M pe3yibTaTa pPEeIICHHS
MaTeMaTHYeCKOM 3a/1aun, CAMOMOTHBALIUU U peQIICKCUH;

NpPEABHUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh NpPU PEUICHUH 3a/1a4d, BHOCHTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yNbTaTa JEATEIbHOCTH MOCTABICHHON LETH U YCIOBHUSM,
OOBACHATH MPUYMHBI JOCTHKCHUS WIIN HEIOCTHIKCHHUS 1eNTN, HaXOAUTh OIINOKY, 1aBaTh OIEHKY
nproOpeTEHHOMY OTIBITY;

BBIpD@XKAaTh AMOLIMU TP M3YYEHHH MaTeMaTH4eCKUX OOBEKTOB M (DaKTOB, [aBaTh
HYMOIMOHAIBHYIO OIICHKY PELICHUs 3a1a4H.

INPEAMETHBIE PE3YJIbTATHI

K koHiy obydenus B 7 kjacce OOydYalOUIUICS TOJIYYUT CIEAYIONINE MPEAMETHBIC
pe3yabTaThI:

Pacrio3naBaTh W3yueHHBIE TE€OMETpUUYECKHE (UTYPBI, ONPENENISITh WX B3aUMHOE
pacnosoxeHue, 1300paxaTb reoMeTpuiecKe GUTypbl, BBIMOIHATH YEPTEKHU 110 YCIOBUIO 3a/1a4H.
N3MepaTh nuHENHBIE U YII0BbIE BEJIMYMHBI. Pemarh 3a1auyn Ha BBIYMCIEHUE JUIMH OTPE3KOB U
BEJIMYMH YIJIOB.

JlenaTe TPUKUAKY U OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIWYUH NPEAMETOB B PEAIBHOU
JKU3HU, pa3MepoB MPUPOIHBIX 00BEKTOB. PasnuuaTh pasmepbl 3TUX OOBEKTOB MO MOPSAKY
BEJIMYHHBI.

CTpouTh 4epTekKHU K FTEOMETPUUECKHUM 3a7a4aM.

[Tonp30BaTbCsl NMpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCIIOJIb30BAaTh NPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEUICHUH 33/1a4.

[IpoBOIUTH JIOTUYECKUE PACCYKICHUS C UCIIOJIBb30BAHUEM T€OMETPUUECKHX TEOPEM.

[Tonb30BaTbcsl MpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEJIMaHbl, IPOBEIEHHOW K THUIIOTEHY3€ MNPSAMOYTrOJIbHOIO TPEYrOJbHUKA, B PELICHUU
F€OMETPUUYECKUX 3a4au.

OnpenensTh MapayieIbHOCTh MPSMBIX C TOMOIIBIO YTJIOB, KOTOPhIE 00pa3yeT ¢ HUMU
cexkymas. Onpenenars NapajyieIbHOCTh IPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHHUI OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYroM IpsiMOi.

Pemate 3amaun Ha kieTyaron Oymare.

[TpoBOANTH BHIUMCICHHUS W HAXOOUTh YHCIOBbIE M OYKBEHHBIC 3HAUEHUS YIJIOB B
FEOMETPUUYECKHX 33]1a4axX ¢ UCIOJIb30BaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJI0B, 00pa30BaHHBIX MPU MEPECCUCHUH ABYX MapaIeIbHBIX MPSMBIX CeKyIIel. Pemars
MIPaKTUYECKUE 3a7]a4H Ha HAXO0XKJICHHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta touek (I'MT). Onpenensts OucceKTpucy
yIJla ¥ CEpEAUHHBIN MEPIEHIUKYISIP K OTPE3KY Kak reOMeTpuyeckue Mecra Touek. [lonbp3zoBaTees
noHsTHEM TeomeTpudeckoro mecra Touek (I'MT) mpu mokasarenbCTBE TIE€OMETPHUYECKHX
YTBEPKJICHUM U NPU PELICHUH 3a4au.



@opMyIMpOBaTh ONPEECIECHNUS OKPY)KHOCTH M Kpyra, XOpAbl U ITUaMETpa OKPYKHOCTH,
YBEPEHHO BJIAJICTh UX CBOMCTBAMU. Y METh 10Ka3bIBATh M IPUMEHSTH 9TH CBOMCTBA IIPU PELICHUH
3a/1a4.

Bnagers moHATHEM ONMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAaXOAWUTH €€
neHTp. JlokaspIBaTh M HCHOJIB30BATh (PaKTBl O TOM, YTO OHMCCEKTPUCHI YIIIOB TPEYrOJIbHUKA
IIEPECEKAIOTCSI B OJHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC NEPIECHIUKYJSAPBI K CTOPOHAM
TPEYrOJIbHUKA [IEPECEKAOTCSA B OAHOU TOYKE.

Brnanerr moHATHMEM KacaTE€IbHOW K OKPYXHOCTH, IIOJB30BaThCS TEOPEMOM O
NEPHEHAUKYJIIPHOCTU KacaTeIbHON M paauyca, NPOBEAEHHOIO K TOUYKe KacaHus. JloKa3bIBaTh
PaBEHCTBO OTPE3KOB KacaTEIbHBIX K OKPYKHOCTH, IPOBEACHHBIX U3 OJHOM TOYKHU, U IPUMEHSTh
9TO B PELICHUU F'€OMETPUYECKUX 3a1a4.

Jloka3plBaTh M NPUMEHATH NPOCTEHUIINE N€OMETPUYECKUE HEPABEHCTBA, NMOHUMATh HX
MIPaKTUYECKUM CMBICIL.

IIpoBOANTH OCHOBHBIE T€OMETPUYECKUE IIOCTPOEHUS C IIOMOIIBIO IUPKYJISA U JIMHEHKH.

K xonmy oOydyeHuss B 8 kJjacce oOyJaromIuiicss TOJIYYHT CIEAYIOIINE TMPEIMETHBIE
pE3YIIbTaTHI:

Pacrio3naBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, UX DJIEMEHTHI, MOJB30BATHCS HX
CBOWMCTBAMHM MPHU PELICHUM TEOMETPUUYECKUX 3ajay. Pa3nuuare 0OpU3HAKM M CBOMCTBa
napajuiesiorpaMma, pom6a U MpSIMOYrOJbHUKA, J0Ka3blBaTh MX U YBEPEHHO MNPUMEHSTH MpU
pEIICHUN TEOMETPUUYECKUX 3a/1a4.

Hcnonb30BaTh CBOWMCTBAa TOUKHM IE€pPECEUEHUs] MEIUaH TPeyroibHUKa (LEHTpa macc) B
pelIeHNnH 3a/1a4.

Brnanets nonaTHeM cpenHel JTMHUU TPEYTOIbHUKA U Tparneluu, IpUMEHITh UX CBOMCTBA
IpU pElIeHUH TeoMeTpuueckux 3angad. lMcnonb3oBaTh Teopemy Daieca U Teopemy O
IPOMOPLUOHAIIBHBIX OTPE3KaxX, MPUMEHSATh UX Ul PEIICHUs TPAKTHUECKUX 3a7au.

Pacrio3naBath 1EHTpaTbHO-CUMMETPUYHBIE (QUTYPHI U HCIONH30BATh MX CBOWCTBA MPH
pelIeHNH 3a1ay.

Brnagerp  moHATHSAMH ~ TOAOOHWS  TPEYrOJIHHUKOB, kKodpduimenTa  moaoowus,
COOTBETCTBEHHBIX  JJIEMEHTOB TMOJOOHBIX TpEYrojJbHUKOB. MMeTh mpelcTaBieHHEe O
npeoOpa3oBaHuU MoA0OMs U O MOAoOHBIX ¢urypax. Ilosb3oBaThCsi MpU3HAKAMHU MOAOOHS
TPEYroJIbHUKOB MPHU PEIICHUH TeOMEeTpUYecKuX 3anad. Jloka3plBaTh U MPUMEHSTh OTHOIICHUS
MPOMOPIMOHATILHOCTH B IPSIMOYTOJIBHBIX TPEYTroJdbHUKAX. [IpUMEHSITh Mo1001e B TPAKTHIECKIX
3aJavax.

BeiBOmUTE W UCHONB30BaTH MpocTedInme (GOpMyIbl s IUIOMAAH TPEYroJbHUKA,
napajuiesorpamMma, pomba W Tpamnenuu. BerauciaTe (pazaudyHBIME - CIIOCOOAMH)  TIIOMIAh
TPEYroJdbHUKAa W TIUIOMAAM MHOTOYTOJNBHBIX (uryp (monb3ysich, TrA€ HE0O0X0IuMo,
KaJBKYJIATOPOM). 3HaTh OTHOILIEHHUE IUIONIa/iel MOJOOHBIX GUTYp M NPUMEHATH MPU PEIICHUU
3anad. [I[puMeHsTh MOTydeHHbIE YMEHUS B IPAKTHUECKUX 3a7a4uax.

[Tonp3oBatbest Teopemoit Iludaropa mas pemieHus: TEOMETPUYECKUX M TPAKTHYCCKUX
3anad. CTpOUTh MaTeMaTHYECKYI0 MOJEIh B MPAKTUYECKUX 3a/1adaX, CaMOCTOSITEILHO JeNaTh
4epTEX U HaXOIUTh COOTBETCTBYIOLINE JITTUHBI.

Brnagers moHSATHEM BIUCAHHOTO W IEHTPAIBHOTO yria, yria MEXIy KacaTelbHOU H
XOpAOH, ONMCAaHHOW U BIIUCAHHOW OKPYKHOCTH TPEYTOJIbHUKA U YETHIPEXYTOJIbHUKA, TPUMEHSATh
UX CBOMCTBA MpU PEIICHUH 3a1a4.

[IpuMeHsTh mOMTyYeHHBIE 3HAHUS HA MTPAKTUKE — CTPOUTHh MaTeMAaTUYECKUE MOJEITH IS
3a/1a4 pearbHOU )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYHCICHUS C MPUMEHEHUEM TI0100US
U TPUTOHOMETPHH (TTOJTB3YSCH, TJIe HEOOXOAMMO, KAIBKYJIATOPOM).



K xoHmy oOyueHuss B 9 kJiacce OOYyYarOIIMICS MOJNYYUT CIEAYIOUIHE MpPEIMETHBIC
pEe3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJUTh C UX MOMOIIBIO
pa3iuuHble  BJIEMEHThl  NPSAMOYTOJBHOIO  TPEYTrOJIbHUKA  («pElIeHHE MPsIMOYTOJbHBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOIIbIO KaNbKYIATOPA) IUIMHBI M YTJIBl U HETaOIMYHBIX
3HAYCHUH.

[Tonp3oBatbes opMynaMu MIPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKIECTBOM
JUISL HAXOKICHHSI COOTHOILIEHUN MEXy TPUTOHOMETPUYECKMMH BEIIMYMHAMM.

Jloka3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, IIPUMEHATh UX IJI1 HAXOXKIACHUS
pa3MUHBIX  JJIEMEHTOB TPEYrojbHHKA («pEIIEHUWE TPEYrONbHUKOBY), TMpPHU  PpEIICHUU
reOMETPUUECKUX 3aad. [ [puMeHsATh noslydeHHbIE 3HaHUS [TPU PELIEHUH IPAKTUYECKUX 3aad.

[IpyMeHATh TPUTOHOMETPHIO B 33/1a4aX HA HAXOXICHUE IUIOIIAAU, BBIBOIAUTH U BIAACTh
TPUTOHOMETPUUYECKUMH (popMynaMH JJsl TUIOIIAAM TPEYrojbHUKA, MapajuiejorpamMmma, poMoa,
Tpameuy, BBIBOJUTh M MPUMEHATH (popmyny ['epoHa u Gopmyny Ais IUIOMIAAM BBITYKIIOTO
YETBIPEXYTOJILHUKA.

HmeTs nipeacTaBiIeHHE O TOMOTETHH, IPUMEHATH B TPAKTUYECKUX CUTYaLUsX.

Hcnons3oBars Teopemsl UeBsl 1 MeHenas Ipu peleHnH 3a1a4.

Hcnonb30BaTh TEOPEMBI O BIMCAHHBIX YIiax, yrilaX MeXJy XOpAaMu (CeKyIUMH) U yriie
MEXy KacaTeJIbHOM M XOPJOH MpHU pPELIEeHUH T€OMETPUUECKUX 3a/1a4. JJoka3bIBaTh U IPUMEHSATH
TEOPEMBI O NMPOU3BEACHUM OTPE3KOB XOPHA, O NPOU3BEICHUU OTPE3KOB CEKYHIMX, O KBaJapare
KacaTeJIbHOM.

Brnaners moHsATHEM KOOpAMHAT HA IUIOCKOCTH, paboOTaTh C ypaBHEHHEM MpsIMOM Ha
IUIOCKOCTH. BrasieT MOHATHAMH YIIIOBOTO KOA(PQHUIMEHTa U CBOOOTHOIO YJIeHA, TOHUMATh UX
TFE€OMETPUYECKUN CMBICT U CBS3b YIVIOBOIO KO3 QUIMEHTa C BO3pacTaHHEM M YyObIBaHHEM
JUHEWHOW (QYHKUMU. YMETh pemaTbh METOJOM KOOPJAMHAT 3aJaud, CBSA3aHHBIE C
[apaJUIEIbHOCTBIO U NEPIECHANKYIISIPHOCTBIO IPSAMBIX, IIEPECEUECHUEM INPSMBIX, HAXO0XICHUEM
TOYEK I1EPECEUCHUSI.

BeIBOINTE M BIIAZETh YpaBHEHHEM OKPYKHOCTH. MCIoiap30BaTh METOZ KOOpAUHAT IS
HaXO0XKJCHUS NIEpeceueHl OKpY>)KHOCTEH U MpsAMBIX. BianeTs popmynaMu pacCTOSHUS OT TOUKH
710 TIPSAIMOH, IUIOIIAJH NapajljieorpaMmMa B KOOpJUHATaX, UMETh MTOHATHE 00 OPUEHTHPOBAHHOM
wiomanu. [lonb3oBaTbcs METOAOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHATH €ro MpU PEIICHUU
TCOMETPUYECKUX M NPAKTHYECKHX 3anad. IIpuMeHATs MeTON KOOpPIMHAT B IIPAKTHKO-
OpPUEHTUPOBAHHBIX TEOMETPUYECKUX 3a/1adax.

Bnagers monsATHEM BEKTOpa. YMETh CKJIAJbIBATH M BBIYMTATH BEKTOPBI, YMHO)KATh HA
YHCIIO, BJIAJETh IPaBWIAMU TPEYrOJbHUKA W MapajulegorpaMma. BiageT NpakTHYECKUMHU
MHTEPIPETALUAMHA BEKTOPOB. YBEPEHHO IIOJIB30BATHCA KOOPAMHATAMU BEKTOpa. Bnaners
CJI0)KEHHEM U BBIUNTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOpPA HA YMCIIO B KOOpJMHATAX.

Nwmetp mpencraBinenue o 0aswce (Ha TUIOCKOCTH). PackmanbiBaTh BEKTOpPHI MO Oa3uCy.
PackiiagpiBaTh BEKTOPBI CHII C TOMOLIBIO TPOELUPOBAHUS M TPUTOHOMETPUYECKUX COOTHOLIEHUIA.
[TpuMeHATH MOJTyYeHHbIE 3HaHUS B IPOCTEHINNX (PU3HUECKHX 3aadax.

Brnanets noHATHEM CKAJISIPHOTO ITPOU3BENECHUS BEKTOPOB, IOHUMATh €70 F€OMETPUUECKUN
CMBICI M YBEPEHHO IIOJb30BAaThCA €TI0 BBIPAKEHUEM B JCKapTOBBIX KOOPAMHATaX. 3HATH
TUCTPHUOYTUBHOCTh CKAJISIPHOTO MPOM3BEACHUS U €ro CBs3b C NpoenupoBaHueM. [IpuMeHSTH
CKaJISIPHOE IIPOM3BEICHUE BEKTOPOB Ul HAXOXKJIEHUS UIMH U yriaoB. Pemate reomerpuueckue
3a7la4d C IOMOIIBI0 CKAJSIPHOTO MpOW3BEAEHHUA. VIcnonb30BaTh CKaIpPHOE IPOU3BEACHUE
BEKTOPOB B ajreOpandeckux U GU3NIECKUX 3a7avax.

Bnaners moHATUSAMU IPABUJIBHOTO MHOTOYTOJIbHHUKA, AJIMHBI OKPYKHOCTH, JUIMHBI AYTH
OKPY’KHOCTH M PaJMaHHON MEpHI yIila, BBIYMCIATH IUIONIAAb Kpyra M ero yacreu. Ilomnmars
cMbIca yucia 7. [I[puMeHsATh MOoJdy4YeHHbIE YMEHUS NPU PELICHUH NPAaKTUYECKUX 3a]ad. 3HaTh
UCTOPUYECKHE CBEIECHUS 00 U3MEPEHUH AJTUHBI OKPYKHOCTH U IUIOIIAAN KpyTa.



Hwmets mpezacraBieHue o MpeoOpa3oBaHUM IUIOCKOCTH, O JBMKeHUsX. Haxoaute ocw,
HEHTPHl CHUMMETPUU (UTyp, IICHTPHI IOBOPOTA, HAXOAWUTh KOMIIO3HMIIMU TPOCTEHIINX
npeoOpa3zoBanuil. [I[puMeHATH IBUKEHUS TUNIOCKOCTH MPH PEILICHUH T€OMETPHUYECKUX 3ajad.

[TpuMeHsTh TIOTYYCHHBIC 3HAHUS HA MIPAKTUKE — CTPOUTH MAaTEMaTHUECKUE MOJICIHU IS
3aa4 peaHBHOﬁ JKU3HHU U IPOBOJAUTH COOTBCTCTBYIOIIUC BBIYUCIICHUSA C TPUMCHCHUCM HO,Z[O6I/I$I
U TPUTOHOMETPHUECKUX (PYHKITUH (TIOJIB3YACH, TI€ HEOOX0IUMO, KaTbKYISITOPOM).
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