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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas nmporpaMma o reomeTpuu paspaboTaHa Ha OCHOBE:

- Ilpukxaza Munmnpocsemenuss Poccum ot 31.05.2021 N 287 "OO0 yTBepkIeHUH
denepanbHOrO TOCYIAapCTBEHHOIO 00pa30oBaTEIbHOIO CTAaHJApPTa OCHOBHOTO OOIMIETo
oOpa3oBaHus" (C U3MEHEHUSIMU U JJOTIOJIHEHUSIMHU);

- denepanbHO OCHOBHOI 00pa3oBaTeNIbHOM MPOrpaMMbl OCHOBHOTO O0IEro oOpa3oBaHMs,
YTBEPKACHHON MIPUKA30M MuHnpocBeleHus Poccuu oT 18.05.2023
Ne 370 «O6 yrBepxkaeHuu (enepanbHOM 00pa3oBaTeILHON MPOTPaMMbl OCHOBHOTO OOIIIETO
00pa3oBaHus» (C M3MEHEHHUSIMH U JIOTIOJTHCHUSMH);

- Tomoxenuss «O paboueit mporpamme y4eOHOTO TNpeAMEeTa, Kypca TOCYAapCTBEHHOTO
010/KETHOTO 00111e00pa3oBaTeIbHOrO yupexaeHus ymied Ne 373 MockoBckoro paiiona
Cankr-IlerepOypra « JKOHOMUYECKHH JTUTICH

- Hacrosmas paboudasi mporpaMma sIBJISI€TCSI COCTAaBHOM 4acTb0 OCHOBHOW 00pa3oBaTesbHOM
porpaMMbl OCHOBHOTO o01iero oopasoBanus ['bOY mureit Ne 373 MockoBckoro paiioHa
Cankr-IlerepOypra.

['eomeTpusa Kak OAMH W3 OCHOBHBIX DPa3esioB MIKOJIHHOW MaTeMAaTHKH, UMEIOUINI cBOei
HEeNbl0 O0ECHeunTh HM3y4yeHUE CBOWCTB W pa3MepoB GUTYp, UX OTHOLIEHHUH M B3aUMHOE
pacroyio’)KEHUE, ONMUPACTCS Ha JIOTUYECKYIO, JOKa3aTeNbHYIO JIMHHIO. [ICHHOCTh W3YyYeHHUS
TeOMETPHH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs 3aKJIFOYASTCS B TOM, YTO OOYYArOIIUHCS
VUUTCS TPOBOJAUTH JOKa3aTelbHbIE pPACCYXKACHHUS, CTPOUTHh JIOTHYECKHE YMO3aKIIOUEHUs,
JOKa3bIBaTh HCTUHHBIC YTBEPXKIEHUS M CTPOUTh KOHTPOPUMEPHI K JIOKHBIM, TIPOBOAUTH
pacCyXICHHSI «OT MPOTHBHOTO», OTIWYATh CBOWCTBA OT MPH3HAKOB, (OPMYIMPOBATH OOpATHBIC
yrBepxacHus. Ocoboe 3HaueHWe JoKa3aTellbHas JIMHHS HMEeT JUIS YIIyOJEHHOTO W3ydeHUs
MaTeMaTHKH.

[{enbro M3y4YeHUS TEOMETPHUU SIBIISETCS WCIOJb30BaHUE €€ KaK WHCTPYMEHTa MpU pelIeHUn
KaK MaTeMaTU4YeCKUX, TaK M MPAKTHYCCKUX 3a/1ad, BCTPEYAIOIIUXCS B PEATBLHOW IKU3HU.
OOyJaromuiicst JIOJDKEH HAyYUTHCS ONPEISNIATh TEOMETPUICCKYIO (DUTYpy, ONMHUCHIBATH CIIOBAMHU
4epTEX WM PUCYHOK, HAMTH TUIOMIAAb 36MEIFHOTO Y4acTKa, PACCUUTHIBATE HEOOXOIUMYIO UTUHY
ONTOBOJIOKOHHOTO Kabemst wunu TpedyeMble pa3Mepbl Tapaxa [Uisi aBTOMOOWIS. DToMy
COOTBETCTBYET BTOpAs, BBIUMCIIMTEIbHAS JIMHUS B W3YUYCHUU TeoMmeTpuu. [Ipu pemeHuw 3amad
MPAKTHYECKOTO XapakTepa OOYYaIOIMUNCA YYUTCS CTPOMTH MAaTEMaTHUYSCKHE MOJICIH PeallbHBIX
JKU3HEHHBIX CHUTYaIluii, MPOBOJIUTh BBIUUCICHUS W OICHUBATH aJE€KBATHOCTHh IOJTYYEHHOTO
pe3ynbTarta.

OcobeHHOCTh Y4eOHOTO Kypca yriayOa€HHOTO W3Y4YEHHS T€OMETPHUU COCTOUT B TOM, UYTO
oOyJaromuecss He MPOCTO 3HAKOMSTCS C ONPEICIIEHHBIMH TOHITHSIMH, a YBEPCHHO OBJIAJICBAIOT
umu. CylIecTBYIOIUE TEMbI MPOrpaMMbI 0a30BOr0 Kypca TE€OMETpUM U3ydaloTcs Ha Oolee
IyOOKOM YpOBHE, a 00yUaroluecs IpruoOpeTaroT YMEHHs, TOMOTAIOIHE UM YBEPEHHO IPUMEHSATh
CBOM 3HAHUS HE TOJIBKO B MareMaTHKe, HO W B CMEXKHBIX MPEAMETax, Mpekae Bcero (Gpu3uke u
nH(pOpMaTUKe, a TaKXKe IOJb30BATHCS MOJYUYEHHBIMH 3HAHUSMHU MPH PEUICHUH MPAKTHUYECKUX
3amad.

YUYEBHUK

Marematuka. ['eomerpus: 7-9- kiaccel: 0a30BBIM ypoBeHb: yueOHHMK. AtanacsH JI.C.,
byry3oB B.®., Kagomuer C.b. u apyrue. 14-e uznanue, nepepadbotanHoe. AKIIMOHEPHOE OOIIECTBO
“U3narensctBO “IIpocBemieHue.



CornacHo yuebHOMY IulaHy B 7-9 Kijaccax wu3ydaeTcs YriayOn€HHBIH Y4eOHBIH Kypc
«["eomeTpusi», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3lenbl conepkanus: «Hagama
reomeTpuny, «TpeyronbHukn», «OKPYKHOCTHY, «HeThpéxyronbHukmy, «llomoduey, «3neMeHThI
Tpuronomerpuny», «llmomann», a Taxke «Merom koopauHaT», «Bekropbl», «IIpeobpa3oBanus
TUIOCKOCTI.

Ha u3yuenue yue6HOro kypca «l'eomerpusi» orBogutcs 272 daca: B 7 xiacce — 68 gacoB (2
yaca B Hezemo), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA
7 KUIIACC

Hauyana reomerpun

HcTopust BOSHUKHOBEHHUSI U pa3BUTHs reomerpuu. HaudanpHble nmoHsaTHs reomeTpun. Touka,
npsMasi, 0Tpe3ok, Jiyd. [lonstue 06 akcuome, TeopemMe, 10Ka3aTeabCTBE, ONPEICICHUH.

B3anMHOe pacnosiokeHue ToYeK Ha NnpsMoi. Mi3mMepeHue IMHbI 0Tpe3Ka, pacCTOSTHUE MEXKITY
TOYKaMHU.

[Tomymmockocts U yros. Bunbl yrios. M3mepenue BenuuuH yriaoB. BeprukanbHble u
cMexHbIe yribl. [lapamenbHble U nepneHAUKYISpHbIE IpsiMble. PaccTosHUE OT TOYKU 10 MIPSIMOM.
buccekrpuca yrina.

Jlomanas. Buael momansix. JninHa nomaHoi. MHOroyroiasHuku. [lepumerp MHOTOyrobHUKA.
IToHsATHE O BBITYKIIBIX U HEBBIITYKIIBIX MHOIOYTOJIbHUKAX.

[TepBrYHbIE peICTaBIEHUS O paBEHCTBE (QUTYP, UX PACIIONOKEHUH, CHUMMETPHUH.

IIpocreiimune noctpoenus. MHCTpyMEHTBI U1l UBMEPEHUIN U TOCTPOCHUN.

TpeyroabHukHn

Buzpl TpeyrosbHUKOB: OCTPOYTOJIbHBIE, IPSMOYTOJIbHBIE, TYIIOYTOJbHbBIE, PABHOOEIPEHHBIE,
paBHOCTOpOHHME. MeauaHa, OucCeKTpuca U BbICOTA TPEYroJIbHHKA.

PaBencTBo TpeyronpHukoB. IlepBbIi M BTOpPOM IIPU3HAKM PABEHCTBA TPEYTOJIbHUKOB.
PaBHOOenpeHHBIE TPEYroJbHUKM M UX cBoiicTBa. lIpu3HaK paBHOOEIPEHHOIO TPEYroOJbHUKA.
Tperuil npu3HaK paBEHCTBA TPEYTrOJIbHUKOB.

CooTHOIIEHN MEXJy CTOpPOHaMHM U YIJIaMU TpeyrojibHUKAa. HepaBeHCTBO TpeyroyibHHKA.
HepaBeHCTBO 0 1IIMHE JTOMAHOM.

Cummerpuunble ¢purypsl. OCHOBHBIE CBOICTBa oceBoi cuMMmeTpuu. [Ipumepsl cummeTpun B
OKPY’KaIOILEM MUDE.

ITapanuieabHbie npsMbie. CyMMa yIjIOB MHOTOYTOJIbHHKA

[TapayenpHOCTh NPSIMBIX, HUCTOPUYECKHE CBEAECHMS O IOCTynaaTe EBKinMIa u o poim
JloGaueBckOoro B OTKPBITUM HEEBKJIMJIOBOW TeomeTpuu. CBOWCTBa M NpPU3HAKU MapaljieNbHbIX
npsimbix. CyMMa yriioB TpeyrojbHUKa. BHemHue yrisl TpeyronbHuka. CyMMa BHYTPEHHUX YITIOB
MHOT'OYT'OJIbHUKA U CYMMa BHEIIHUX YIJIOB BBIITYKJIOIO MHOIOYT'OJIBHUKA.

IIpsiMoyroJibHBIEC TPEYTrOJ1bHUKH

[IpusHaky paBeHCTBA MNPSMOYTOJIBHBIX TPEYrOJbHUKOB. llepneHauKynsip M HaKIOHHAs.
CBolicTBO ~ MeauaHbl  IPSIMOYTOJIBHOIO  TPEYroJbHUKA, NPOBEAEHHOM K  THUIIOTEHY3E.
ITpstMOyTONBHBIN TPEYroJIbHUK € yrioM B 30°.



Okpy:KHOCTH

[ToHSITHS OKPY>KHOCTH U Kpyra. DJIEMEHTHI OKPY>KHOCTH M KpyTa: LIEHTpP, PaauycC, TuaMeTp,
XopHa, ux cBoicTBa. B3aumHoe pacnosioskeHue oKpy)HoCTU U npsaMoil. KacatenbHas u cexyias K
okpyxHOocTH. OKpYKHOCTh, BIMCaHHAasA B yroi. lIpocreiiiine mocTpoeHus: ¢ MOMOIIBI0 HUPKYIS U
JIMHEUKH.

I'eomeTpuueckue Mmecta To4YeK

[TonsiTuie 0 reoMeTpu4eckoM MecTe Touek. [Ipumepbl reoMeTpuueckux MECT TOYeK Ha
IUIOCKOCTH. buccekTpuca yriia u cepeuHHBIA MEPHEHAUKYISP K OTPE3Ky Kak T'eOMEeTpUYEecKue
MecTa TouyeK. OmnucaHHasi OKPYKHOCTb TpPEyrojibHHKa, €€ IeHTp. MeToJl reoOMEeTpUYECKHX MEeCT
TOYEK P PELICHUU TeOMETPUUYECKUX 3a]1ay.

IHocTpoenusi ¢ MIOMOIIBIO HUPKYJIS M JTUHEHKH

Uctopuueckue cBeaeHus. OOOCHOBaHUSA MPOCTEUIINX TMOCTPOSHUH, O3Tambl 3ajauyd Ha
MOCTPOCHUS, PEIICHHUE 33/1a4 Ha MOCTPOCHHUE LUPKYJIEM U JIMHEHKOI.

8 KJIACC

YeTbIpEéXyroJabHUKH

[Tapamenorpamm, ero npu3HaKku U cBoicTBa. [IpsMoyronbHUK, poMO, KBaapaT, UX MPU3HAKU
u cBoiictBa. Tpameuus. PaBHoOenpenHas Tpamemnus, e€ CBOiCTBa W Npu3HaKU. lIpsmoyroipHas
Tpaneuus. CpeaHss JIMHUA TpaleLuuy.

Cpenssis JMHUSA TpeyroibHMKa. MeTon ynBOeHus MeAuaHbl TpeyrosbHHKa. Teopema o
nepecedyeHny MeIuaH TPEYroJbHUKA.

Teopema ®aneca, TeopeMa O MNPONOPLMOHANBHBIX OTpe3kax. Teopema BapunboHa ais
IIPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

LleHTpabHO-CUMMETPUYHBIE (PUTYPHI.

ITonoGue

[TogoOue TpeyroabHUKOB, KO3 duimeHT mnogodus. [lpusHaku mogo0Usi TPEyroJTbHUKOB.
[TpumeHeHne MoJ00MS TPU PELLICHUH T€OMETPUUECKUX U MPAKTHUECKUX 3ajiau.

Ilnomann

[Tonsitne o mmonraau. CBolcTBa miomaae reomerpudeckux guryp. Ipocreiimme Gopmynb
JUISl TUTOLIA/IM TPEYroJibHUKA, MapajienorpaMmma, pomOa u Tpanenuu. [Inomann nongo0HbIX (uryp.
OTtHoleHne MI0MAAeH TPEYroIbHUKOB.

Teopema Ilngaropa

Teopema ITudaropa. Ilpumenenue Teopems! [ludaropa npu pemieHnn NpakTUYECKUX 3ajad.

JJIeMeHTBhI TPUTOHOMETPHH

CuHyC, KOCHHYC, TQHI'€HC U KOTaHT€HC OCTpPOro yrja MpsSMOYIOJbHOTO TPEYroJbHUKA.
Tpuronomerpuueckue ¢ynkuuu yrinoB B 30° 45° u 60°. IIponmopruoHanbHble OTpPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yr1iibl U 4eTBIPEXYTOJIbLHUKH, CBSAI3AHHbIE C OKPY/KHOCTBHIO

BnucanHble M LEHTpaJdbHBIE YIJIBI, YrOoJd MEXAY KacaTeIbHOW M XOpHOH. YTIbl MEXIy
XopaaMM M CEeKyllMMH. BrnucaHHble M ONUCaHHBIE OKPY)KHOCTH  TpPEYrojbHUKA U
YEeTBIPEXYTrOJNIbHUKY. (CBONMCTBA M IPU3HAKM BIMCAHHOTO YETBIPEXYrOJbHUKA. B3ammHoe
pacmoyio)keHue JBYX OKpyxkHoctei. Kacanme oxpyxkHocted. OOmme KacaTeabHbIE K JIBYM
OKPYXHOCTSIM.



9 KJIACC

Pemenue TpeyroibHUKOB

Cunyc, kocunyc, Tanrenc yrioB oT 0° mo 180°. OcHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.
@opmynsl npuBeneHus. Pemenue tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB.
Pemenne npakTMuecKHMX 3aJad C HMCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.
Pemenue 3a1ay reoMeTpUYECKON ONTHUKHU.

Tpuronomerpuyeckue GopMysbl s IJIOLWAAM TPEYTroJbHHKA, MapajuieorpaMma, pomoa,
Tpaneuuu. @opmyina ['epona. @opmMyia MIOMIAAN BBITYKIOTO YETHIPEXYTOJIbHUKA.

ITono0ue TpeyronbHUKOB

Xopabl U TOJOOHBIE TPEYroJbHUKU B OKPYKHOCTH. TeopeMa O NPOU3BEICHHH OTPE3KOB
XOpJZl, TEOPEMbl O IIPOU3BEIECHUU OTPE3KOB CEKYIIMX, TEOopeMa O KBaJpaTe KacaTeabHOM.
[IpuMeHeHre npu pemieHuU reomMeTpuueckux 3agad. Teopembl UeBbl u Menenas. Ilonstue o
TOMOTETHH.

MeToa KOOPAUHAT

VYpaBHeHHEe MNPSAMON Ha MJIOCKOCTU. YTJIOBOH KOIPGUIMEHT U CBOOOJHBIA UJIEH, HX
reoMeTpuueckuid cmbica. [lapamiensHOCTh W MEPHEHAUKYISIPHOCTh MPSAMBIX (4Yepe3 yTriIoBOMH
K03 punreHT).

YpaBHEeHHE OKpYKHOCTH. HaxokneHue nepecedeHHi OKPYKHOCTEH M IIPSMBIX
KoopauHatax. @opMyna paccTOsiHUS OT TOYKA 10 mnpsamou. [lnomans napamnenorpamma
KOOpJMHATaX, MOHITHE 00 OpHUEeHTUPOBaHHOM Iuiomanu. I[IpumeHeHne MeTroda KOOpPAHHAT
[IPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a/1a4axX.

BekTops!

Bekropsl Ha 1utockocTH. CioeHHE W BBIYMTAHME BEKTOPOB — IPaBHJa TPEYrOJIbHUKA
napajuleJiorpaMMa. YMHOXEHHE BekTopa Ha uyucino. Koopaunatel BekTopa. (CiokeHue

® ® =

= =

BbIUWTAHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCIO B KoopauHaTax. IIpuMeHeHue BEKTOpOB
dusHKe, IEHTpP Macc.

[TonsiTne o Oasuce (Ha miockocth). PasnokeHus BekTopoB mo 6azucy. CkamsipHOe
IIPOU3BEICHUE BEKTOPOB, '€OMETPUUECKUN CMBICI U BBIPAKEHUE B JIEKAPTOBBIX KOOPAMHATAX.
JIucTpuOyTUBHOCTD CKaJIIpHOTO Mpou3BeaeHusd. CKalsipHOE NpPOU3BENEHHUE M IPOCLUPOBAHUE.
[IpyMeHeHre CKaJspHOrO IMPOW3BEAEHUS BEKTOPOB JUIsl HAXOXKIEHUS JJIUH U YIJoB. PemieHue
FEOMETPUUECKUX 3a7au C IIOMOILBIO CKAJIIPHOTO ITPOU3BENCHUS.

JITHHA OKPYKHOCTH M IIOIIAAb KpPyra

[IpaBunpHBIE MHOTOYroJIbHUKH. [[nvHa OKpyXHOCTH. ['pamycHas M paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH Jyr OKpykHocTeil. Ilmomaas kpyra, cektopa, cerMeHra. Mcropuyeckue
CBE/IEHUS 00 U3MEPEHUH JITMHBI OKPYKHOCTH U TUIOIIAN KpyTa.

JBHKEHHUS MIIOCKOCTH

IlentpanpHass cummerpus. lLleHTpambHO-cumMerpuuHbie ¢urypel. IloBopoT. OceBas
cuMMeTpust. PUrypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. IlapannensHslil mepeHoc.

[TonsiTue nBUXeHUs U ero cBoiicTBa. PaBeHcTBO (uryp. [IposBinenus cuMMeTpun B mpupo/e,
JKUBOIMCH, CKYyJIbNType, apxurekrype. Kommosuuum 1BHXkeHMH (TpocTediiue NpUMEpPHI).
IIpumenenune B F€OMETPUUYECKUX 3a1ayax.

o]



INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOTI'O OBIIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHUS NPOrpaMMbl O MATEMATUKE XapaKTEPHU3YIOTCS B
YacTu:

1) maTpruoTH4YeCKOro BOCIIUTAHUSA:

MPOSIBJICHUEM MHTEpEca K MPOIUIOMY U HACTOSIIEMY POCCUUCKOM MaTEMaTUKH, [IEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHHUSM POCCHIUCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUYECKOW ILIKOJIBI,
K HCITOJIb30BAHUIO 3TUX JOCTHKEHHUH B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

FOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA W peaju3alld €ro Ipas,
MIPEJICTABIICHHEM O MAaTEeMAaTUYECKUX OCHOBAaX (DYHKIIMOHHPOBAHUS PA3INIHBIX CTPYKTYP, SBJICHUH,
IpoLeAyp TPakJaHCKOTO oOliecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K 0OCYKIECHHUIO
ATUYECKHX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM IIPUMEHEHUEM JTOCTHXKEHUN HayKH, OCO3HAHUEM
BKHOCTH MOPAJIbHO-3THYECKHUX MPUHIIUAIIOB B IEATEILHOCTH YIEHOTO;

3) TPy/10BOI0 BOCIIMTAHMS

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pEUICHUM NPAKTUYECKUX 3a7ad MaTeMaTU4yeCKOu
HaIPaBJICHHOCTH, OCO3HAHWEM BaXKHOCTH MAaTEMaTHYECKOro 0Opa30BaHUS Ha IMPOTSHKCHHH BCEH
JKU3HHU JUIsl YCTICIIHOW MPOo(eCCUOHATBHON JESTENPHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHIAUBUAYATHHON TPAEKTOPUU O00pa30BaHUS U KM3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

CITIOCOOHOCTBIO K HOMOITMOHAIBHOMY U JCTETHYECKOMY BOCHPHUSITHIO MaTEMaTHYECKHUX
00BEKTOB, 3a/1a4, pElICHUM, pacCyK/IeHUH, YMEHHUIO BUJETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOIO IIO3HAHMA:

OpUEHTAIIMEN B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAaYYHBIX MPEACTABICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS UEJIOBEKa, MPUPOABI U OOIIECTBA, IMOHUMaHUEM
MaTeMaTHYeCKON HayKu Kak c@epbl YelOBEYEeCKOW AeATeIbHOCTH, JSTaloB e€ pa3BUTUA U
3HAUMMOCTU ISl Pa3BUTUS [IUBUIIM3ALMM, OBJIAJICHUEM SI3BIKOM MaTeMaTUKU U MaTeMaTH4eCKOU
KyJIbTypOl Kak CpEeACTBOM TIO3HAHHWS MHpa, OBJIAJICHUEM HaBbIKAMH HCCIIEI0OBATEIhCKON
NeSATEeTLHOCTH;

6) pusnyeckoro BocnuTanusi, GOPMUPOBAHUS KYJIbTYPbI 310POBbSI H SMOLHMOHAJIBHOTO
Os1aromostyqust:

TOTOBHOCTBIO TIPUMEHSATh MaTeMaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 3/I0POBBS, BEICHUS
3I0pOBOTO0 00pa3za >XKU3HHU (370POBOE TMHUTAaHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHITHH U OTHBIXA,
perynspHas (usndeckass aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKA PEQIICKCHH, MPU3HAHUEM
CBOETO IMMpaBa Ha OMMOKY U TAKOTO K€ TpaBa JPYroro 4eJI0BeKa;

7) 3K0JI0rMYeCKOr0 BOCIIMTAHMS:

OpHUEHTAIMEH Ha MPUMEHEHHWE MAaTeMAaTHYEeCKUX 3HAHWM MJIs penieHus 3aaad B 00JacTH
COXPAHHOCTH OKpY>KaloIlled cCpeabl, MIAHUPOBAHUS TOCTYIKOB M OLIEHKA HX BO3MOKHBIX
MOCNEACTBUIA JUISI OKPYXKAIOMIEH Cpelbl, OCO3HAHHEM TJ00AaTBHOTO XapaKTepa 3KOJOTHYECKUX
npo0JIeM U yTeH UX PEIICHHUS;

8) apanTanumM K M3MEHSIIOUUMCSH YCJIOBUAM COIMATBHON U PUPOIHOM Cpeabl:



TOTOBHOCTBIO K JEWCTBUSAM B YCIIOBUSAX HEOIPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESITEIbHOCTb, B TOM YMCIE YMEHHME YUYMTHCS Yy JIPYIHX
JroJiel, mpuodpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIICTEHIIMH W3
OIBITA IPYTUX;

HEOOXOUMOCTBI0O B ()OPMHUPOBAHMM HOBBIX 3HaHUH, (OpMyIMpoBaTh HICH, HOHATHS,
TUMOTE3bl 00 OOBEKTaX M SIBICHUSIX, B TOM YHWCIIE paHee HEU3BECTHBIX, OCO3HABATH JC(PHUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYaIlMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHUPOBaTh MNPUHUMAEMble pEHIeHHs U JEeUCTBUA,
(bopMyIHpOBAThH M OLICHUBATH PUCKHU H MOCIEICTBUS, HOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbrate OCBOEHHS TpOTrpaMMbl IO MaTeMaTHKEe Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBanusi y oOydvaromerocs OyayT copMHpOBaHBI MeTampeAMeTHbIEe Pe3yJbTaThl,
XapaKkTepU3yrUecs OBJIAJICHUEM YHUBEPCAIbHBIMHU MO03HaBaTeILHBIMHU JIEHCTBHUAMMU,
YHUBEPCAIbHBIMM KOMMYHUKATUBHBIMU JIEUCTBUSIMU M YHHUBEPCAJIBHBIMU  PErYJISATUBHBIMU
JEUCTBUSIMH.

ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3zoBble Jlornueckne A1eHCTBUA:

BBISBJISITH W XapaKTEPU30BaTh CYIIECTBEHHBIC TIPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
TIOHSITHIA, OTHOIICHUH MEXy IMMOHSATUSAMH, (DOPMYJIMPOBATH OIPEICICHIS OHITHN, YCTAHABIIUBATh
CYIIIECTBEHHBIH MPU3HAK KIAacCU(PUKALMU, OCHOBAHUS ANl OOOOIIEHUS M CPaBHEHUS, KPUTEPUU
MPOBOAMMOIO aHAIN3A;

BOCIIPUHUMATh, (DOPMYIHpOBaTH W TIPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIC H
OTpUIIATEIIbHBIC, SMHUYHBIC, YACTHBIC U O0OIITUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTHYEeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOpeuns B (akTax,
JAHHBIX, HAOTIOJACHUSIX U YTBEPXKACHUAX, TIpeIaraTh KpUTEPUH I BBISBICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYHIA;

JIeJIaTh BBIBOJBI C HCIOJIB30BAHWEM 33aKOHOB JIOTHKH, JACIYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIFOUEeHUH 110 aHAJIOTUH;

pa3dupaTh TOKa3aTelbCTBA MATEMATUYECKUX YTBEPXKACHUN (MpsIMble W OT MPOTHUBHOTO),
MPOBOJANTE  CAMOCTOSITEIBHO  JIOKA3aTelbCTBA ~ MaTeMaTWYecKuX  (DAKTOB,  BBICTpauBaTh
apryMeHTaIl0, MPHUBOJUTh TPHUMEPHI W KOHTPIPUMEPHI, MPUMEHSATH METOJ] MaTeMaTHYECKOM
WHAYKIIHHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOHMpaTh CHOCcO0 perieHus y4eOHOU 3amaun (CpaBHMBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BEIOMpaTh HaHOOJIee TIOIXOASIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciieoBaTeIbLCKHE AeHCTBUS .

UCIIONIb30BaTh BOIMPOCH KaK HCCIEIOBATEIbCKUN MHCTPYMEHT IMO3HaHUS, (OpPMYyITHUPOBATH
BOTIPOCHI, (PUKCUPYIOIIHE MPOTHBOPEUHE, MPOOIEMY, CAMOCTOSTEILHO YCTAHABINBATh UCKOMOE U
JIaHHoe, GOPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HITNIO, MHEHHUE;

MIPOBOJIUTH TIO CaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY SKCIEPHUMEHT, HCCIEAOBAaHHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEMaTHIECKOro 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEKTY COOOM;

CaMOCTOSTENILHO (POpMyITUpOBaTh OOOOIICHHUS W BHIBOIBI MO pE3yJbTaTaM MNpPOBEAEHHOTO
HAONIOZICHUSI, WCCIEAOBAHUS, OKCICPUMEHTA, OIECHHBATh  JOCTOBEPHOCTh  IMOJYyYEHHBIX
PE3yIBbTaTOB, BBIBOJIOB M 000OIICHHMIA;



MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIABUTATH MPEAMNOI0KEHHS O €TI0
Pa3BUTHHU B HOBBIX YCJIOBUAX.
PatGora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh WMH(OpPMALUU, AAHHBIX, HEOOXOIUMBIX MIJIs
peLIeHNS 3a0a4H;

BBIOWpaTh, AHATU3UPOBATH, CHUCTEMATH3UPOBATH W HWHTEPIPETHPOBATH HHPOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

BbIOUpaTh (GOpMy MpeAcTaBlieHUs HH(DOpPMAMM U WIUIIOCTPUPOBATH pEIIaeMble 3aJauu
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HaIIé)KHOCTB I/IH(bOpMaLII/II/I o KpUTCPUAM, MMpCaAJIOKCHHBIM NI
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIE y4eOHbIC 1eliCTBUA:

BOCIIPHHUMATh M (HOPMYJIHPOBATH CYXJIECHUS B COOTBETCTBHU C YCIOBHSMH W IIEISIMH
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIP@XAaTh CBOIO TOYKY 3pPEHHS B YCTHBIX M MUCHMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y PELICHMs 3a]Jaul, KOMMEHTHPOBATh MOJTY4YE€HHBINH PE3yJIbTaT;

B XO0Je OOCYXJEHHUs 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXJIAaeMOH TeMbl, IPOOIEMBI,
pemaemMoi 3ajauu, BBICKA3bIBAaTh HJIEH, HAILICJICHHBIE HA TOWCK PEIIEHHs, COMOCTABISATH CBOU
CYXJIEHHUSI C CYXJCHUSMH IPYTUX YYaCTHHUKOB JHAIOra, OOHAPYXKHMBATH PA3U4ME M CXOJICTBO
HO3ULIKH, B KOPpEKTHOU opme (HOpMyIUpOBaTh pa3HOITIACHsL, CBOU BO3PAKEHHUS;

IpPEACTaBIATh PE3yNbTaThl pEIIEHUs 3aJaud, SKCIEpPHUMEHTa, MCCIIEJOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (pOpMAT BBICTYIUIEHUS C YYETOM 3a/lay MPE3eHTAlUd U 0COOEHHOCTEN
ayJIUTOPUH;

NOHUMAaTh W UCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOM M WHAMBUAYAIBHOW palbOThI IMpH
pelIeHMH Y4eOHbIX MaTeMaTHYEeCKUX 3ajay, NPUHUMATh LeJIb COBMECTHOW JesTEeIbHOCTH,
TUTAHUPOBATh OPTAHU3AIUI0 COBMECTHOW pabOTHI, pacmpedensTh BHIBI PadOT, TOTOBAPHBATHCH,
o0cyxJaTh MpoIecc U pe3yabTaT padboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOIEH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYXIEHHs, OOMEH MHEHHMH, «MO3TOBbIE
IITYPMBI» U HHBIE); BBIIOIHATH CBOIO YacTh PabOThI M KOOPJUHUPOBATH CBOU JICHCTBUSA C IPYTUMHU
YIIeHAaMH KOMAaHbI, OLIEHMBATh KA4eCTBO pe3yJibTaTa M KAdyeCTBO CBOETO BKJaAa B OOIIMIA
pe3yabTaT O KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

PeryisiTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranusanus:

BBISIBJIATH HpO6J’ICMBI IJI1 pEeIICHUA B )XNU3HCHHBIX U y‘Ie6HBIX CUTyallusiaXx, OPUCHTUPOBATHCA
B Pa3JIUYHBIX MOAX0aX MPUHATHS pelleHHH (MHIMBUIYaIbHOE, TPYIIIOBOE);

CaMOCTOSITENIFHO COCTaBISATh IUIAH, aJlTOPUTM PELIeHUs 3a/aud (WM €ro 4acTh), BIOMpATh
croco0 pemieHHs ¢ YY4ETOM UMEIOIIUXCS PECYypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BApUAHTHI PELICHHUH ¢ yU€TOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJ/Ib, SMOLUOHATBHBIH HHTEJIEKT:

BJIAJETh CIIOCOOAMHU CAaMONPOBEPKH, CAMOKOHTPOJIS IpOLEcca M Ppe3ysbTaTa peLICHHS
MaTeMaTH4YecKOH 3a7auu, CAMOMOTHUBALIMH U PEIIEKCUH;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPH pEHICHWH 3a7aud, BHOCUTH
KOPPCKTHUBBI B ACATCIIBHOCThL HA OCHOBC HOBBIX OGCTOHTGHBCTB, HaﬁﬂeHHBIX OH_II/I6OK, BBISIBJICHHBIX
TPYIHOCTEH;



OIICHUBATh COOTBETCTBUE pe3yJbTaTa JACSITEIbHOCTH IOCTaBICHHOM LETU U YCJIOBHSIM,
OOBSCHATh MPUYUHBI JOCTHKCHUS WIH HEAOCTH)KCHUS IENH, HAXOAWTh OIMOKY, JaBaTh OIEHKY
NPUOOPETEHHOMY OIIBITY;

BbIpaXaThb OMOLMHU TpU M3YyYECHUH MaTEeMaTHUYeCKUX OOBEeKTOB H (aKTOB, [aBaTh
HMOIIMOHAJIBHYIO OLIEHKY PEIICHUS 3a/1a4H.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbTaThl OCBOEHHS MPOrpaMMBbl yUeOHOTO Kypca K KOHIy oOydeHus B 7
KJ1acce:

Pacno3naBate  M3ydyeHHBIE TIeOMETpUYECKHE (QUTYpBl, ONPEACTATh HUX B3aUMHOE
pacroyio’keHue, 1300paxkaTb reoMeTpruUecKue (PUrypbl, BBHIIOIHATh YEPTEKH 110 YCIOBHIO 3aJlauH.
W3MepsaTh NMHEWHBIE W YIVIOBBIE BENMUYMHBL. PelaTh 3ajaud Ha BBIYMCIEHUE UIMH OTPE3KOB U
BEJIMYMH YIJIOB.

IIpoBOANTh NPUKUAKY M OLIEHKY JIMHEHMHBIX M YIJIOBBIX BEIIMYUH MPEIMETOB B PEAIBHOU
KHU3HU, DPa3MEpPOB NPUPOAHBIX OO0BEKTOB. PaznuuaTh pasmepbl 3THX OOBEKTOB IO HOPSAKY
BEJIMYMHBI.

Ctpoutp 4epTeXH K FeOMETPUUECKHUM 3a/1a4aM.

ITonb30BaTbCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATh MPU3HAKA U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3aj1au.

ITpoBOAUTH TOTMYECKUE PACCYXKIECHHUS C UCIIOIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

Ilonp30BaTbCcs NPU3HAKAMM PABEHCTBA MPSIMOYIOJBHBIX TPEYIOJbHHUKOB, CBOHCTBOM
MEJUaHbl, NPOBEAEHHOM K TUIOTEHY3€ IPSAMOYIOJBHOIO TPEYrOJIbHUKA, B  PEIICHHUH
F€OMETPUYECKHX 3a/au.

OnpenensaTs NapauiebHOCTh HPSMBIX C HOMOIIBIO YIJIOB, KOTOpble 0Opa3yeT ¢ HHMHU
cekymasa. Onpenensars NapaiieIbHOCTh MPSAMBIX C MOMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYroy IpsiMOiA.

Pemiats 3a1aun Ha kieT4aToi Oymare.

[TpoBOaUTH BBIYMCICHHS W HAXOAWTh 4YHCIOBble M OyKBEHHBbIE 3HAUYEHHUS YIJIOB B
F€OMETPUUYECKHX 337a4aX C MCIOJIb30BAHUEM CYMMBI YIVIOB TPEYIOJbHUKOB U MHOIOYI'OJIBHUKOB,
CBOICTB yIy10B, 00pa30BaHHBIX MPU NEPECEUCHUH JBYX MapajlielbHBIX NMPSAMBIX ceKyled. Pemath
IIPAaKTUYECKUE 3a7a4M Ha HaX0KJICHHUE YIIIOB.

Bnaners mnonsTHeM «reomerpuueckoro wmecrta Touek» (mamee I'MT). Omnpenensats
OHMCCEKTpUCY yIJIa U CEePEeMHHBIN MEepIeHAUKYISp K OTPe3Ky KaK reOMeTpHUYeCKHe MeCTa TOYeK.
[Tonmp3oBaTbecst moOHATHEM TeoMmerpuueckoro wmecta Touek (I'MT) mnpum  gokaszarenbcTBe
TEOMETPUYECKUX YTBEPKIACHUM U IIPU PELLICHUU 3a/1a4.

DopMynMpOBaTh OMNPEAEICHUS OKPYKHOCTH M Kpyra, XOpAbl U AUAMETPa OKPY>KHOCTH,
YBEPEHHO BJIAJIETh UX CBOMCTBAMH. YMETh JOKA3bIBATh U NMPUMEHSTHh 3TH CBOWCTBA IPU PEIICHUH
3a/ay.

Biamers moHATHEM ONKMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMEThb HAaxOIWUTh €€
neHTp. JlokasbplBaTh M HUCHOJB30BAaTh (PaKThl O TOM, YTO OHMCCEKTPHCHI YITIOB TPEYrOJIbHUKA
IIEPECEKAIOTCS] B OAHOM TOYKE, M O TOM, YTO CEPEIMHHBIC MEPHEHIUKYIAPbl K CTOpPOHaM
TPEYTrOJIbHUKA IIEPECEKAIOTCSA B OMHON TOYKE.

Biamers noHATHEM — KacaTeNbHOM K  OKPYXKHOCTH, IIOJb30BAaTbCd  TEOPEMOM O
NEPIEHAUKYJIAPHOCTH KacaTeJIbHOM M pajuyca, MPOBEIEHHOIO K TOYKE KacaHus. JlOKa3bIBaTh
PaBEHCTBO OTPE3KOB KACATEIIBHBIX K OKPYKHOCTH, MPOBEACHHBIX U3 OJHOW TOYKH, U NMPUMEHATH
9TO B PEILICHUU T€OMETPUYECKUX 3a/1a4.



Jloka3plBaTh M INPUMEHATH IPOCTEUININE TIE€OMETPUYECKUE HEPABEHCTBA, IIOHUMAaTb HX
IIPAaKTUYECKUM CMBICIL.
ITpoBOAUTE OCHOBHBIE T€OMETPUYECKHUE TIOCTPOCHMS C TOMOLIBIO HUPKYJIS U JIMHEHKU.

[IpeamerHbie pe3yibTaThl OCBOEHHUS MPOTPaMMBI YU€OHOTO Kypca K KOHIYy oOydueHHs B 8
KJiacce:

PacriosHaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI, IIOJb30BAThCS WX
CBOMCTBaMHM IIpH PpEIICHHMH TE€OMETPUYECKMX 3ajad. Pasnuuarh nOpu3HaKM W CBOMCTBa
napajuienorpaMma, pomba M TIPSAMOYrOJBbHUKA, JOKa3blBaTh MX M YBEPEHHO NPUMEHSTH MpPU
pELICHUH T€OMETPHUECKUX 3a7ad.

Mcnonb30BaTh CBOMCTBA TOYKHM IIEpECEUCHHs] MeIuaH TpeyrojbHHKa (ILIEHTpa Macc) B
peLIeHUH 3a71a4.

Bragets moHsATHEM CpeHE JIMHUN TPEYTOJIbHUKA U TPAIeiH, IPUMEHSITh UX CBOWCTBA MPU
pelIeHn reoMeTpuueckux  3axad. Mcnons3oBate Teopemy Daneca u  Teopemy O
NPOTIOPIUOHAIBHBIX OTPE3KaX, IPUMEHSITh UX ISl PEHICHUS IPAKTUIECKUX 3a/1a4.

PacriosHaBaTh IEHTpAIILHO-CUMMETPUYHBIE (UTYpBl W HCIIOJIB30BaTh UX CBOWCTBA IPH
peLIeHUH 3a71a4.

Brnazners NOHATHSAME TOJ00US TPEYTOJLHUKOB, KO (GUIIMeHTa 000, COOTBETCTBEHHBIX
AIIEMEHTOB TOJOOHBIX TPEYroJbHUKOB. MIMETh TpejicTaBieHUE O MpeoOpa3oBaHUU MOJO0HS H O
nofoOHeIX ¢urypax. Ilomb3oBaTbesi NpU3HAKaMU MONOOHMSI TPEYTOJBHHKOB IIPH PEIICHUU
reoOMeTpUYecKuXx 3anad. Jlokas3plBaTh M TNPHUMEHATH OTHOLICHHS IPONOPLUOHAIBHOCTH B
NPSMOYTOJIBHBIX TPEYroJdbHHUKAX. [[pUMEHSTH M01001e B MPAKTHYECKUX 3aadax.

BeIBOOUTE W WCMONB30BaTh MpocTedmme (OpMyibl Ul  IUIOMIATH  TPEYTOJIbHUKA,
napauienorpaMMa, pom0a M Tpameuuu. BbUUCIATH (pa3inUyHBIMM  CIIOCOOAMH)  IIJIOIIAIb
TPEYroJbHUKA U TUIOMIAJAN MHOTOYTOJBHBIX GUTYp (MONB3YACH, IIe HEOOXOAMMO, KaIbKYISITOPOM).
3HaTh OTHOUICHWE IUIOMIAJIe MOMOOHBIX (QHUTyp M MPUMEHSTHh NMpPH peuieHuu 3amad. [IpuMeHsTH
MOJTy9YeHHBIC YMEHUS B MMPAKTHUECKUX 3aadax.

[Tons3oBatbest Teopemoii [Iudaropa ans perieHuss reoMeTpUYeCKUX M MPaKTHYECKUX 3ajiad.
CrpouTh MaTeMaTHUYECKYI0 MOJIENIb B MPAKTUYECKUX 3aJadyaxX, CaMOCTOSITEIbHO JeNaTh YePTEX U
HAXOJUTh COOTBETCTBYIOIINE JITHHBI.

Brnaners moHATHEM BIMCAHHOTO W IEHTPAIBHOTO YTJIa, YIila MEXIy KacaTellbHOW U XOPAOH,
ONHCAaHHON W BIHMCAHHOM OKPY)KHOCTU TPEYTrOJIbHUKA M YEThIPEXYrOJbHHUKA, MPUMEHATh MX
CBOWCTBA MPH pEIICHUH 3a]1au.

[IpuMeHSTh TONydeHHBIE 3HAHWS Ha TMPAKTHKE — CTPOUTh MAaTeMaTHYeCKHe MOJENH s
3aj71ad pealbHOW KM3HH M MPOBOJUTH COOTBETCTBYIOIINE BHIYHUCICHUS C TPUMEHEHHEM TTOA00HS U
TPUTOHOMETPUH (TI0JIB3YSCh, I'/Ie HEOOXOMMO, KAJIBKYISTOPOM).

[TpenMeTHBIE pPe3yNbTaThl OCBOSHHUS NPOrpaMMbl Y4eOHOTO Kypca K KOHIy oOydeHus B 9
KJacce:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, YMETh HAXOAUTh C HMX IMOMOIIBIO
pa3iM4YHbIE  JJIEMEHTHl  MPSIMOYTOJBHOTO  TPEYTONbHHKA  («pelIieHue  IPSMOYTOJIBHBIX
TPEYroJIbHUKOB»). Haxomuth (C MOMOIIBI0 KAJIBKYISTOpPa) IJIMHBI U YIJIbI ISl HETaOJIUYHBIX
3HAYEHUH.

[Tonb3oBatbest (hopMyliamMu TPHUBEACHUS W OCHOBHBIM TPUTOHOMETPHUYECKHUM TOMKICCTBOM
JUTSL HAXOXKJICHHSI COOTHOIICHUN MEXTy TPUTOHOMETPHUYECKHUMH BETUIHMHAMU.
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Jloka3piBaTh TEOpPEMY CHHYCOB U TEOPEMY KOCHUHYCOB, MPUMEHSTh WX ISl HAXOXKJICHHS
pa3IMYHBIX  JJEMEHTOB  TPEYrolbHUKA  («PEUICHHE  TPEYrOJLHUKOB»), TPU  PEIICHUU
reOMETPUUYECKUX 3a1a4. [IpuMeHsATh Mony4eHHble 3HAaHUS [IPU PELICHUH TPAKTUYECKHUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHIO B 3aJayax Ha HAXOXACHHUE IUIOIIA/[N, BBIBOJAWTH U BIAIECTh
TPUTOHOMETPUYCCKUMH (OopMyJaMu JUIsl TUIOMIATX TPEYroJdbHUKA, MapajuieiorpaMma, pomoa,
Tpamnenuu, BBIBOAUTh W NPUMEHATH Qopmyny ['epoHa u Qopmyrmy ans mIomagd BBITYKIOTO
YETBIPEXYTOJIbHUKA.

Hmetp npeacTaBiaeHue 0 TOMOTETUH, IPUMEHSATH B IPAKTUYECKUX CUTYalUsX.

Hcnonb3oBatk Teopemsl YUeBbl 1 MeHenas npu pelieHuu 3a1ay.

Hcnonb3oBaTh TEOpEeMbl O BIMCAHHBIX yriaxX, yrjlax MEXAy XOpAamH (CEKYIIMMH) U yTiie
MEXK]ly KacaTeJIbHOM M XOPAOW MpHU PELICHUU I'eOMETPUUYECKUX 3a7ad. [{oka3piBaTh U IMPUMEHSTh
TEOpPEMBbl O IPOU3BEJIECHUU OTPE3KOB XOpPH, O IPOU3BEICHUU OTPE3KOB CEKYIIUX, O KBajapaTe
KacaTeJIbHOU.

Brnaners mnoHsTHEM KOOpAMHAT Ha IUIOCKOCTH, paboTarh C YpaBHEHHEM IMPSMON Ha
IUTIOCKOCTH. Braners MOHATHSAMHU yriioBoro kod(dduimeHTta W cBOOOJHOTO 4JIeHA, TMOHUMATh HUX
TEOMETPUUYECKUNA CMBICI U CBSI3b YIJOBOrOo Kod(d(duimeHTta c BO3pacTaHUEM M YObIBaHHEM
JUHEHHON QyHKIMHU. YMETh perath METOJIOM KOOPJIUHAT 33a[lauM, CBSI3aHHBIE C MapaylIeIbHOCThIO
Y TIEPIEHANKYJISIPHOCTBIO MPSAMBIX, IEPECEUYCHUEM MIPSIMBIX, HAXO0KICHUEM TOUEK MEPECCUCHUS.

BriBoguTh ¥ BIaneTh ypaBHEHHEM OKPYXKHOCTH. lcmonb3oBaTh MeTOn KOOpAMHAT st
HAXOXJICHUS TEePECeUeHUu OKPYKHOCTEH U MpsAMbIX. Brianets dhopMmynaMu pacCTOSHUS OT TOYKH
JI0 TIPSIMOM, TUIOLIAAX MapajuieJorpaMMa B KOOpJAWHATaX, UMETh MOHATHE 00 OpUEHTHPOBAHHOMN
rmiomaau. Ilomb30BaThCsi METONOM KOOPAMHAT HA TIJIOCKOCTH, MPUMEHATH €ro IMPU PEIICHUU
FEOMETPUUYECKUX M TPAKTUYECKHX 3a7ad. [IpUMeHSTh METOJ KOOpAMHAT B MPAKTHKO-
OPUEHTHPOBAHHBIX T€OMETPUUECKHUX 3a/1a4ax.

BnaneTts noHATHEM BEKTOpa. YMETh CKJIaAbIBATh U BHIYUTATh BEKTOPHI, YMHOKATh Ha YUCIIO,
BIAJETh MpaBWIAMH  TPEYroJbHUKA W  TapauiejorpamMma. Bragerh  MpakTHYECKUMH
WHTEPIPETAIMSIMU BEKTOPOB. YBEPEHHO TIOJb30BaThCSA KOOpPAMHATAMHM BeKTOpa. Brianersb
CJI0’)K€HHUEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpA HA YKCIIO B KOOPIUHATAX.

HNmets mpencrtaBieHue o Oasuce (Ha TMIIOCKOCTH). PackiansiBaTh BEKTOpHI MO 0Oas3ucy.
PacknanpiBaTh BEKTOPHI CHJI C TTOMOIIBIO TPOCIIMPOBAHUS U TPUTOHOMETPUUECKUX COOTHOIICHHUH.
[IpuMeHATh MOTyYeHHBIC 3HAHUS B MPOCTEHIINX (PU3NYECKUX 3a7adax.

Bnaners moHATHEM CKaJspHOTO MPOU3BEIAEHUS BEKTOPOB, MOHMMATh €r0 T€OMETPUYECKUI
CMBICII U YBEPEHHO II0OJIb30BAaThCSI €ro BBIPAXKEHHEM B JEKAPTOBBIX KOOpJAMHATaX. 3HATH
JTUCTPUOYTUBHOCTh CKAJISIPHOTO TPOM3BEIACHUS U €ro CBsI3b C mpoernupoBaHueM. [IpuMeHSTH
CKAJIIPHOE TPOM3BEICHHE BEKTOPOB I HAXOXJEHUS JUIMH U yrioB. Pemate reoMerpuyeckue
3a/1a4d ¢ TOMOIIBIO CKaJISIPHOTO MPOou3BeAeHUS. Iconb30BaTh CKaIspHOE MPOU3BEACHUE BEKTOPOB
B areOpandeckux U QU3NYECKUX 3a/1a4ax.

Brnanets MOHATHUSMU TPaBUIBHOTO MHOTOYTOJIBHUKA, JJIWHBI OKPY)KHOCTH, JUTHHBI IYTH
OKPY>KHOCTH W PaJIMaHHOW MEpPHI yIJia, BEIYUCIIATH TJIOMIAb KpyTra B ero yacteil. [loHnnmars cMbIcT
yucia 7. [IpuMeHsATh MONy4YeHHbIE YMEHHMS TPU PELIEHWH MPaKTUYECKHX 3aJad. 3HaThb
HCTOPUYECKHE CBEJICHUSI 00 M3MEPEHHUH JUTUHBI OKPY>KHOCTHU U TUIOIIAN KPYyTa.

HmeTs npencrasiienne o npeoOpa3zoBaHUM IIOCKOCTH, O ABMKEHUSIX. HaxoauTh ocu, LeHTpbI
CUMMETpUU (QUTyp, LEHTPbl MOBOPOTA, HAXOJIUTh KOMIIO3UIMU MPOCTEHIINX MpeoOpa3zoBaHUiA.
[IpuMeHATh NBHKEHUSI TNIOCKOCTH MIPH PEILIEHUN T€OMETPUUYECKUX 3a/1ay.

[IpuMeHATh MOTyYEHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTH MATEMAaTUYECKUE MOMCIH IS
3aJa4 peasbHOM KU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHHS C TPUMEHEHUEM Noa00us 1
TPUTOHOMETPUIECKUX QYHKITUN (TTOJIB3YSICh, TJI€ HEOOXOAMMO, KAIBKYJISITOPOM).
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KOJMO®UKATOPBI B COOTBETCTBUU C ®EJAEPAJILHOM PABOYEHN ITPOI'PAMMOI
[I0 VYEBHOMY TIIPEIMETY «MATEMATUKA» PA3SMEIIEHbBI B PABOYEMN
[TIPOTPAMME I10 VYUEBHOMY KVYPCY «AJITEBPA.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

Ne KoumyecTBo yacos DJIeKTpOHHbIe (HM(PpOBbIe) 00pa3oBaTe/IbHbIE
HaumeHoBaHue pa3jiejioB U TeM
n/m Bcero | KourpoibHble | Pecypesl
NpOrpamMmbl
padoThI
o POIII. Ypokl. IIpsimas 1 0Tpe3oK.
H eome B e
A TEONCTPIIH. HIPOCTEHIIIE . https://resh.edu.ru/subject/lesson/7284/start/250330/
1 reoMeTpuyeckue GUrypsl U UX CBOMCTBA. 18 1
VYpok 2. JIyu u yromn.
V3MepeHne reOMETPUECKHX BETHHIH https://resh.edu.ru/subject/lesson/7283/start/250505/
VYpok 9. TpeyroyibHUK.
https://resh.edu.ru/subject/lesson/7292/start/305760/
2 TpeyronbHuKH 12 1 Vpoxk 10. [lepBslii mpu3HaK paBeHCTBA
TPEYrOJbHUKOB.
https://resh.edu.ru/subject/lesson/7294/start/297975/
3 [TapamnensrocTh. CyMMa yIiioB 11 1 Vpok.18. ITapaienbHbie IpsMBIE.
MHOTOYTOJIbHUKA https://resh.edu.ru/subject/lesson/7299/start/296526/
VYpok 25. [IpsIMOyTOJIbHBIE TPEYTOJIBHUKH.
4 [IpssMOyTONBHBIE TPEYTOJIEHUKH 5 https://resh.edu.ru/subject/lesson/7309/start/300528/
VYpok 24. CooTHOIIEHHS MEXTY CTOPOHAMU U
5 ['eomeTpuuecke HepaBeHCTBA 3 1 YTIIaMH TPeYroibHuka. HepaseHeTso
TPEyroJbHUKA.
https://resh.edu.ru/subject/lesson/7307/start/271519/
OxkpyxHocTb. ['eOMeTprnueckne Mmecta v 16.0 3
6 1 10 1 pox 16. OKpyKHOCTb. 3a/a4n Ha MOCTPOCHHUE.
TOHCK. LIOCTPOCHHA € NOMOIIRIO TPy H https://resh.edu.ru/subject/lesson/7289/start/296456/
TUHENKH
TToBTOpeHHe, 060BIIEH e, CHCTEMATH3AIIS VYpok 34. 3anumaTenbHbIE 3a/1a4U. HT?I‘OBOG
7 S 9 1 00001IeHNE U cHCTeMaTH3allusl 3HAaHU M.
https://resh.edu.ru/subject/lesson/7310/start/297156/
OBIIEE KOJIMYECTBO YACOB 68 6
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8 KJIACC

Ne HanmeHoBaHMe pa3je/ioB U TeM KosmyectBo yacos DJleKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
n/n NMPOorpamMmMsbl Bcero KonTpoJbHbIe pecypcbl
padoThI
POIII. Ypok 1. MHOTOYTOJIbHUKH.
YUeThIpEXYroJIbHUKA.
1 Yo TP EX VEOML HIKH 99 1 https://resh.edu.ru/subject/lesson/1497/start/
pexyrol VYpoxk 2. [Tapamienorpamm. CBoiicTBa
napajujienorpamMmma.
https://resh.edu.ru/subject/lesson/1499/start/
VYpox 16. Onpenenenue mogoOHBIX Guryp.
2 I[Tonobue 16 1 OTtHoleHue momaaei nogooHbIX Guryp.
https://resh.edu.ru/subject/lesson/2014/start/
VYpok 9. IInomazns. [Inomans npsiMoyroabHUKa.
3 IT 16 1 .
Hotat https://resh.edu.ru/subject/lesson/1484/start/
Teopema [Tudaropa u Hauana VYpoxk.13. Teopema [Mudaropa.
4 18 1 )
TPUTOHOMETPUHU https://resh.edu.ru/subject/lesson/1490/start/
VYTrabl 1 4eTBIPEXYTOJIBHUKH, CBSI3aHHBIE C VYpok 32. BnrcanHasi OKpyHOCTb.
5) 20 1 .
OKPYXHOCTBIO https://resh.edu.ru/subject/lesson/2023/start/
Ypok 34. [ToBTOpUTENHEHO-00001AI0IIUI YPOK 110
6 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 10 1 TeMe «OKpY>KHOCTbY.
3HAHUH https://resh.edu.ru/subject/lesson/2022/start/
OBUIEE KOJIMYECTBO YACOB 102 6
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9 KJIACC

Ne HaumenoBanue pa3jiejioB H TeM KoanuecrBo yacos
JuiekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
n/n MPOrpamMmbl Bcero KonTposabHbie
pecypchl
padoThI
POIII. Ypoxk 13. Penienue TpeyroabHUKOB.

1 Pemienue TpeyronbHUKOB 22 1 WzmepurenbHbie pabOTHI.
https://resh.edu.ru/subject/lesson/2040/start/
VYpok 16. Onpenenenue moao0HbIX

2 O p— 12 1 TpeyroiabHUKOB. OTHOIIEHUE TUIOIIA el
MOI0OHBIX TPEYTOJIbHUKOB.
https://resh.edu.ru/subject/lesson/2014/start/
Vpoxk 8. CBsA3b MEX Iy KOOPJIUHATAMH BEKTOPA.

3 MeTto1 KoopAWHAT 10 1 [Ipocreiimme 3a1a4un B KOOpAUHATAX.
https://resh.edu.ru/subject/lesson/2508/start/
Vpoxk 1. [lonsaTne BekTopa. PaBeHCTBO BEKTOPOB.

4 BekTopsl 20 1 OTkJaibIBaHHE BEKTOPA OT OJHOM TOUKH.
https://resh.edu.ru/subject/lesson/2506/start/
VYpok 23. JlninHa OKPYKHOCTH.
https://resh.edu.ru/subject/lesson/2513/start/

5 JnHa OKpYKHOCTH U ILIOIIAAb Kpyra 16 1 Vpoxk 24. [Tnomans kpyra. [1nomans kpyroBoro
CeKTopa.
https://resh.edu.ru/subject/lesson/2514/start/
VYpok 28. OtobOpaskeHne TIOCKOCTH Ha ceOsl.

6 JBM>KeHUS MIIOCKOCTH 10 [Tonsitue nrxenus. HaoxeHnus u ABUKEHHUS.
https://resh.edu.ru/subject/lesson/2035/start/

IToBTOpenue, 00600IIEHNE, CHCTEMATH3 AU Vpok 32. [ToBTOpUTENEHO—0000MAONINI YPOK.

7 - 12 1 .

3HAHUHT https://resh.edu.ru/subject/lesson/3138/start/
OBUIEE KOJIMYECTBO YACOB 102 6
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