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IHOACHUTEJBHAA 3AIINCKA

I'eomeTpus Kak OAMH M3 OCHOBHBIX Pa3J€lOB IIKOJBHOM MAaTE€MaTHUKH, UMEIOLIUN CBOEH LEJbIO
obecrneynTh HM3y4eHHE CBOMCTB M pa3MepoB (UIyp, MX OTHOLICHWH M B3aMMHOE PACIOJIOXKEHHUE,
ONMPAETCS] Ha JIOTUYECKYIO, JOKAa3aTENIbHYI JIMHUIO. lIeHHOCTh M3yueHHs TeOMETpUM Ha YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHMsI 3aKIIOYAeTCS B TOM, YTO OOYYAIOIIUMCS YYWUTCS TIPOBOJIUTH
JIOKa3aTENIbHBIE  PACCYKIEHUS, CTPOUTHh JIOTMYECKUE YMO3AKJIIOUEHHUs, JOKa3blBaTb MCTHUHHBIE
YTBEPXKIEHUSI U CTPOUTh KOHTPHIPHUMEPBI K JIOKHBIM, IPOBOJUTH PACCYKACHUS «OT HMPOTHBHOIOM,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (OPMYIHpOBaTH oOpaTHble YyTBepxkaeHus. Ocoboe 3HaueHue
Jl0Ka3aTenbHas JIMHUSA UMEET Ul YIIIyOJE€HHOIO U3y4eHHUs MaTEeMaTHKU.

Ilenbro M3ydeHUsi TEOMETPUM SBIIETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IPU PELICHUM Kak
MaTeMaTHYECKUX, TaK M NPAKTUYECKUX 3a/lad, BCTPEYAIOLIMXCS B peanbHOH xu3Hu. OOywaromuiics
JOJDKEH HAYYHMTHCS OMPEAETSATh Te€OMETPUUYECKYI0 (UTypy, OMHMCHIBATH CIOBAMHU YEPTEX MM PUCYHOK,
HallTH IUIOIAAb 3€MENBbHOTO Y4acTKa, PacCUMTHIBATh HEOOXOAMMYIO JUIMHY ONTOBOJOKOHHOIO KaOems
Wi TpedyeMble pa3Mepsl rapaxa Jjas aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpAsi, BBIUMCIINTEIIbHAS
JUHUA B U3y4EHUU reomeTpuu. [Ipu pemieHun 3aaay NpakTUYECKOro XapakTepa OO0yJaroIUiCs y4uTcs
CTPOMTb MAaTEMaTHYECKHE MOJENM PEAJbHBIX JKU3HEHHBIX CHUTyallui, NPOBOAUTH BBIYUCIECHUS H
OLIEHUBATh aJIeKBaTHOCTb MOJYYEHHOT'O pe3yJIbTara.

OcoOeHHOCTh y4eOHOTO Kypca YIIyOJIEHHOTO W3y4YeHUS] TEeOMETPUU COCTOUT B TOM, UTO
o0yyaromuecs: He NMPOCTO 3HAKOMSATCS C ONPEIENEHHBIMM MOHATUAMHU, a YBEPEHHO OBIIAJCBAIOT MMHU.
CymecTByIonme TeMbl IporpaMMbl 6a30BOTO Kypca reOMeTpUr M3ydaroTcs Ha Oosee riryOOKOM ypOBHE,
a oOyuaromuecs: IpuoOPETaOT YMEHHsI, IOMOTAIOIINE UM YBEPEHHO MPUMEHSTh CBOU 3HAHUS HE TOJIBKO
B MaTeMaTHUKe, HO M B CMEXHBIX NpeAMeTax, Hpexae Bcero ¢u3uke U MHPOpPMATUKE, a TaKKe
M10JIb30BaThCs OJIYYEHHBIMU 3HAHUSMU IIPU PELICHUN PAKTUYECKUX 3a]1a4.

CornacHo yueOHOMY TUIaHy B 7-9 Kilaccax m3ydaercs yriyOna€HHbIM yueOHbIN Kype «I eomeTpus»,
KOTOpBI ~ BKJIIOYAeT CIEAYIOIIME OCHOBHBIE pasfensl coxepxkanus: «Hauama reomerpuny,
«TpeyronpHuKn», «OKPYKHOCTBY», «HeTbpéxyroapHukm», «llomoduey, «IeMEHTb TPUTOHOMETPUY,
«Ilmomaany, a Takxke «MeTon KoopauHaty, «Bektopsy, «lIpeodpazoBaHust IIIOCKOCTH.

Ha uzydenue yueOHoro kypca «I'eomerpusi» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3 gaca B
Heneno), B 8 kiracce — 102 gaca (3 yaca B Hezenio), B 9 kiracce — 102 ygaca (3 yaca B HEIenio).



COJAEP/KAHUE OBYYEHUA
7 KJIACC

Hayana reomerpun

Hcropuss BO3HUMKHOBEHMS M pa3BUTHs reomerpuu. HauanbHble mnoHsATHs reomerpuu. Touka,
npsiMasi, OTpe3oK, Jiyd. [ToHsTHe 00 akcroMme, TeopeMe, 10Ka3aTeNbCTBE, ONPEACICHUN.

B3anmHoe pacnonoxkeHue To4yek Ha mpsMor. M3MepeHue MIUHBI OTpPE3Ka, PACCTOSHHE MEXIY
TOYKaMH.

[Tonymnockocte u yron. Buasl yrinoB. 3MepeHnne BenuuuH yrioB. BepTukanbHble U CMEXHBIE
yribl. [lapamiensHble U NEepHIEeHAUKYISPHBIE NpsAMbIe. PaccTostHue OT TOYKM 10 IpsiMoil. buccekrpuca
yria.

Jlomanas. Buael nomanbix. JlimHa joMaHod. MHOroyroibHuUkd. Ilepumerp MHOrOyrojbHHKA.
[ToHsiTHE O BBIMYKIIBIX M HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

[lepBrUYHBIE IPEICTABIEHUS O PABEHCTBE (DUTYD, UX PACIIONOKEHUH, CAMMETPHUH.

[Ipocreiimme noctpoenusi. UHCTpyMEHTHI 11 U3BMEPEHUM U TOCTPOCHHIA.

Tpeyroabuuxku

Bunel TpeyronbHUKOB: OCTPOYTOJbHBIE, MPSIMOYTOJIbHBIE, TYHNOYTOJbHBIE, DPaBHOOEIpPEHHBIE,
paBHOCTOpOHHHE. MenuaHna, OUCCeKTpuca U BICOTA TPEYroJIbHHKA.

PaBenctBo TpeyrosbHukoB. IlepBblii W BTOpO TpPU3HAKKM PABEHCTBA TPEYrOJHHUKOB.
PaBHOOeipeHHbIE TPEYroJbHUKN M MX cBoicTBa. IIpu3HAaK paBHOOEOPEHHOrO TpEyroyibHUKA. Tperuit
MIPU3HAK PABEHCTBA TPEYTOJILHUKOB.

CooTHOIIEHNs MEXIy CTOPOHaMHU M YIJIaMH TpeyrojpHUKAa. HepaBeHCTBO TpeyroibHHKA.
HepaBeHcTBO 0 Jj1MHE TOMaHOM.

Cummerpuunsle ¢urypel. OCHOBHBIE CBOHCTBa OceBOil cummerpuu. Ilpumepbl cumMmeTpuu B
OKPY’KaroIlleM MHpE.

IMapaaueasHbie npsiMbie. CyMMa yIjIOB MHOTOYTOJIbHHKA

[TapanienbHOCTh NPSMBIX, UCTOPUUECKHE CBelleHUs 0 nocTyaaTe Epknnna u o ponu JlobaueBckoro
B OTKPBITMM HEEBKIUAOBON reoMerpuu. CBONCTBA U NPU3HAKU MapajUIeNbHbIX NpsMbIX. Cymma yrios
TpeyroibHUKa. BHemHue yrael TpeyroipHuka. CyMMa BHYTPEHHHMX YIVIOB MHOTOYTOJIBHHUKA M CyMMa
BHEUIHUX YIJIOB BBIIYKJIOIO MHOTOYTOJIbHUKA.

IIpsimoyroJibHbIe TPEYTr0JIbHUKH

IIpu3Haky paBeHCTBa MPSAMOYTOJBHBIX TPEYrOJIbHUKOB. lleprnenaukynsp u HakiaoHHas. CBONCTBO
MEJMaHbl IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€. [IpsAMOYrobHbINA TPEYTrOIbHUK C
yriaom B 30°.

OKpyxHOCTH

IToHATHS OKPY>KHOCTH U Kpyra. DJIE€MEHTBI OKPYKHOCTH M Kpyra: UEHTp, painyc, IUaMeTp, X0p/a,
HX CBOICTBA. B3auMHOE pacnosioxkeHne OKpyKHOCTH U npsiMoil. KacaTenbHast U ceKyias K OKpy>KHOCTH.
OxpyKHOCTb, BIIMCaHHas B yroi. [Ipocrelime nocTpoeHus ¢ MOMOIIBIO HIUPKYJIS U JIMHEHKH.

I'eomeTpuuyeckue mecra To4eK

Ilonsatue o reoMmerpuueckoM mMecte To4deK. [Ipumepsl reoMeTpuYecKMX MECT TOUEK Ha IIOCKOCTH.
buccektpuca yrina m cepeauHHBIN NEPHEHAMKYJIAP K OTPE3KYy KaK TI'€OMETPUYECKHE MECTa TOYEK.
OnucanHasi OKpYXHOCTb TPEYroJbHUKA, €€ HEeHTp. MeTox reoMeTpUYecKuX MECT TOUEK IPU PELICHUH
F€OMETPUYECKHX 3a/1a4.

ITocTpoeHnust ¢ MOMOLIBIO HMPKYJISI M JIMHEHKH

Ucropuueckue ceenerns. OO0CHOBaHUS MPOCTEHIITNX MTOCTPOSHUM, 3TAIBI 3a1a41 Ha TTOCTPOCHHUSI,
pelieHue 3a1a4 Ha IOCTPOCHUE LIUPKYJIEM U JIMHEHKOU.

8 KJIACC

YeTbIpEéXyroabHUKH



[TapannenorpamMM, ero mpu3HaKu W cBOWCTBa. IIpsMoyronbHuK, poMO, KBaapaT, UX NPU3HAKH U
cBoiicTBa. Tpamenus. PaBHoOeapeHHas Tpamenusi, €€ CBOMCTBA U NMpU3HAKU. [IpsiMoyrosbHas Tpamenus.
CpenHsist TMHUS Tpanenuu.

Cpennsis JMHMS TpeyroibHUKa. MeTon yABOGHHMS MeEIWaHbl TpeyroibHUKa. Teopema o
IIEPECEUEHUH MEINaH TPEyroJIbHUKA.

Teopema @aneca, TeopemMa O NPOMOPUHOHAIBHBIX OTpe3kax. Teopema BapuHboHa s
IIPOU3BOJILHOTO YETHIPEXYT OJIbHUKA.

LlenTpanbHO-CUMMETPUYHBIE (DUTYPHI.

ITono0ue

[Togobue TtpeyronpHUKOB, KOdhdumeHT mnoxodus. I[lpusHaku 1OMOOUS TPEYrOIHLHUKOB.
[TpumeHeHne ToJO0HS MPH PELICHUH T€OMETPHUECKUX U MPAKTHUECKUX 3a/1au.

Ilnomann

[Tonsarue o rromaau. CBoiicTBa omaneit reomerpuieckux ¢uryp. Ilpocreitmme Gpopmynsl 1
IJIOMIAM TPEYroJbHUKA, mMapajuiesiorpaMma, pomOa u Tpanenuu. [lmomanu mnomoOHBIX (uryp.
OTHolIeHNE MII0MAAEH TPEYTOJIbHUKOB.

Teopema Ilugaropa

Teopema [Iudaropa. Ilpumenenne Teopems [Tudaropa npu pemeHun NpaKTHUECKUX 3a/au.

DJIeMeHThl TPUTOHOMETPH U

CuHyC, KOCHHYC, TAaHI€HC M KOTaHI'€HC OCTPOTrO YyIja HpSAMOYTOJIbHOTO TpPEYTrOJIbHUKA.
Tpuronomerpuueckue ¢pyakuun yrioB B 30°, 45° u 60°. [IponopurioHanbHBIE OTPE3KU B IPSIMOYTOJIEHOM
TPEYrOJIbHUKE.

Yribl ¥ 4eThIPEXYT0JbHUKH, CBSI3AHHBIE C OKPYKHOCTBHIO

BrucanHble U LEHTpaJIbHBIE YITIbI, YTOJI MEXKIAY KacaTeJIbHOW U XOPAOU. YTIIbBI MEXKIY XOpJaMU U
CeKyIIMMU. BrircaHHble U ONMCAHHBIE OKPYKHOCTU TPEYIOJbHHUKA M YETHIPEXYTroiabHUKH. CBOMCTBA U
IIPU3HAKW BIMCAHHOIO YETBHIPEXYTOJIbHMKA. B3anMmHOe pacrnosiokeHue IByX OKpykHocTted. Kacanue
oKkpykHOCTel. O01ue KacaTelbHbIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Penrenue TpeyroibHUKOB

Cunyc, xocunyc, tanreHc yrioB ot 0° mo 180°. OCHOBHOE TPUTIOHOMETPHUYECKOE TOXKIECTBO.
®opmyiibl TpuBeeHUs. PelieHne TpeyrojJbHUKOB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. Pemnienue
IIPAKTUYECKUX 3a7ad C MCIIOJIb30BAHMEM TEOPEMBl KOCMHYCOB M TEOPEMbl CHHYCOB. PemieHue 3agau
F€OMETPUYECKOUN ONTHUKH.

Tpuronomerpuueckue QGoOpMynbl Uis IUIOIIAAM TPEYrojbHHUKA, MapaiesiorpaMMa, pomoa,
Tpaneruu. @opmyina ['epona. @opmysa mIonaan BITYKIOTO Y€ThIPEXYTOIbHUKA.

ITono0ue TpeyronbHUKOB

Xopasl ¥ MOJ00HBIE TPEYroJbHUKH B OKPYXHOCTU. Teopema O MpPOU3BEIECHUU OTPE3KOB XOP[,
TEOPEMBI O NPOU3BEIECHUU OTPE3KOB CEKYILUX, TEOpeMa O KBaJpare KacaTeslbHOH. IIpumeHneHue npu
peleHn reoMeTpruieckux 3agaad. Teopembl UeBbl 1 Menenas. [loHsitue o romoTeTum.

MeToa KOOpAUHAT

VYpaBHeHHEe TpPSAMONW HAa TUIOCKOCTH. YTJIOBOH KOd(pPUIMEeHT W CBOOOMHBIA WIEH, WX
reoOMeTpUUYeCKUil cMbIci. [lapannenbHOCTP U NMEPHNEHAMKYISPHOCTh MpPsMBIX (4epe3  YIJIOBOM
kod(purueHr).

VYpaBHeHHE OKpYX)HOCTH. HaxoxIeHHe mIepecedyeHni OKPYXKHOCTEM U MIPSAMBIX B KOOpPAMHATAX.
dopmysa paccTosHUS OT TOYKU 10 mpsiMoi. [lnomane mapannenorpamMmma B KOOpAMHATAX, MOHATHE 00
OpUEHTHUPOBAaHHOW Iomaau. IlpumeHeHHe MeTona KOOpAMHAT B  IMPAKTUKO-OPUEHTHPOBAHHBIX
reOMEeTPUUYECKUX 3a7auax.

BekTopsl

Bektopsl Ha mimockoctu. CrokeHHWE W BbIUMTAHUE BEKTOPOB — IMIPaBWJIA TPEYrolbHHKA U
napajuiesiorpaMma. Y MHOKeHue BekTopa Ha uucio. Koopaunatsl BekTopa. ClIOXKEHHE U BBIUUTaHHE
BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCIIO B KoopauHatax. [IpumeHnenne BeKTopoB B (hu3HKe, LIEHTP Macc.
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[Tonsarue o 6a3uce (Ha TIOCKoCTH). Paznoxkenus BeKTOpoB mo 6a3ucy. CkalasipHOE MPOU3BEACHUE
BEKTOPOB, T'€OMETPUYECKUI CMBICI U BBIpAXKEHHE B JIEKAPTOBBIX KoopAuHaTax. JIMCTpuOYTHBHOCTDH
CKaJsIpHOTO Ipou3BeneHusa. CKalsipHOE NpPOU3BEIEHUE U IpoenupoBaHue. IIpuMeHeHne cKalsipHOro
MIPOU3BEICHNS BEKTOPOB ISl HAXO0XKICHUS UIMH U YIJI0B. Pelenne reomeTpudeckux 3aaad ¢ MOMOLIBIO
CKaJISIPHOTO IIPOU3BECHHUS.

JJIMHA OKPY/KHOCTH M IUIOIIAAb KPYyra

IIpaBunbHBIE MHOrOYrojdbHMKHM. JInuHa OKkpyxHOcTU. ['pamycHas u paauaHHas Mepa YIUIa,
BBIUHCJICHHE JUIUH AYT OKpyxHocTel. [Imomans kpyra, cexktopa, cermeHTa. Mctopuueckue cBeneHus 06
MU3MEPEHUH ITIMHBI OKPYKHOCTH U IJIOIAAN KPYyTa.

JIBH:KEeHHS MIJIOCKOCTH

Lentpanpnas cummMetpus. LlenTpanbHo-cumMeTpuuHbie Gurypsl. IloBopoT. OceBast cuMMeTpusl.
®urypbl, CHMMETPUYHBIE OTHOCUTEIBLHO HEKOTOPOI ocH. [lapamienbHbiil mepeHoc.

[Tonatue nBmxeHuss u ero cBoiictBa. PaBencTBo ¢uryp. IIposBieHHs CUMMETpUM B NPHUPOJE,
YKUBOITMCH, CKYJIBIITYpe, apxuTekrype. Kommno3uimu nBrkeHui (mpocteimme npuMmepsl). [Ipumenenue B
reOMETPUUYECKUX 3a7auax.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOI'PAMMBI YYEBHOI'O KYPCA
«TEOMETPHUSI» HA YIJTYBJIEHHOM YPOBHE OCHOBHOT'O OBIIIETO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yJIbTATBI OCBOCHUS TPOTPaMMBbI 110 MATEMATUKE XaPAKTEPU3YIOTCS B YACTH:

1) naTpuoOTHYECKOr0 BOCIMTAHUSA:

MPOSIBJICHUEM HMHTEpeca K MNPOLUUIOMY M HACTOSIIEMY POCCUMCKON MAaTeMaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTH)KCHHSM POCCHHWCKUX MATEMATHKOB U POCCHUHCKOW MAaT€MAaTHYECKOW IIKOJBI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTMX HAyKaX W MPUKIATHBIX cepax;

2) rpaJaaHCKOro0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEW TpakIaHWHA W pealn3alil ero Ipas,
MPE/ICTaBJICHUEM O MaTeMaTHYEeCKMX OCHOBaxX (DYHKIMOHUPOBAHHUS DPA3JIUYHBIX CTPYKTYp, SBICHUM,
IpoIenyp TpakJaHCKOro ooOmiectBa (Hampumep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYXIECHHUIO
ATUYECKHX NPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TNPUMEHEHHEM JTOCTHKEHHM HayKu, OCO3HaHHEM
BKHOCTU MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JIEATEILHOCTH YYEHOTO;

3) Tpy10BOI0 BOCIIUTAHMS:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacTU€ B PEHICHUM NPAKTUYECKUX 3aJad MaTeMaTUYECKOH
HAIpPaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEeMaTHYECKOro 0Opa3oBaHUs HA MPOTSHKEHUU BCEH JKU3HU
JUIS YCHENIHON TpOo(eCcCHOHANLHOM NIEeATENhHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM HHIWBUIYaIbHOW TPACKTOPUU 0Opa30BaHUS U KU3HEHHBIX IUIAHOB C Y4ETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

CIOCOOHOCTBIO K AMOIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPHUSTHIO MATEMATHYECKUX OOBEKTOB,
3aJla4, peleHui, pacCyKJIeHHM, yMEHHIO BUAECTh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTe HAYYHOTr0 MO3HAHUS:

OpHUEHTAIlMel B JEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MpPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOABI U 00IIEeCTBA, MOHUMAHHEM MAaTeMaTUYeCKON HAyKH Kak
cdepbl YeIOBEYECKOM NesTeNbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAYMMOCTHU JJISl Pa3BUTHS IIUBUIM3AINH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKHM M MAaTeMaTHYeCKOM KyJIbTypOHM KakK CpEICTBOM IIO3HAHUS MHpA,
OBJIaJICHHEM HaBBIKaMHU MCCIIEI0BATENbCKOMN AEATEeIbHOCTH;

6) ¢usnueckoro BocnuTaHus, (GopMHPOBAHMS KYJbTYPbl 310POBbSI M 3MOLMOHAJIBLHOIO
0J1aronoJryyus:

TOTOBHOCTHIO TMPUMEHATh MAaTEMaTUYECKHE 3HaHUsI B MHTEPECax CBOETO 3J0pPOBbs, BEACHUS
3I0pOBOr0 00pa3a J>KU3HU (3A0POBOE THUTAaHHWE, COATAHCUPOBAHHBIM pEXUM 3aHATHH W OTHbIXa,
perynspHas puzMUecKass aKTUBHOCTH), C(hOPMHUPOBAHHOCTHIO HABbIKA pe(IEKCHU, MPU3HAHUEM CBOETO
IpaBa Ha OIKOKY U TaKOIo e MpaBa APYroro 4yeaoBeKa;



7) 3K010THYECKOr0 BOCTIMTAHUS:

OpUEHTallle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHWW [UIsi penieHusl 3ajad B 00JacTu
COXPAaHHOCTH Opr)KaIOH_[eﬁ CpCAbl, IJIAaHUPOBaHHUA IMOCTYIIKOB M OLICHKH HX BO3MOXKHBIX HOCJIC,Z[CTBI/Iﬁ
IUISL OKpYXalolle cpenbl, OCO3HAHHEM IJI00AIbHOTO XapakTepa AKOJIOTUYECKUX MpoOJIeM U MyTed ux
pelIeHus;

8) ajanTanum K U3ZMEHSIOUMUMCH YCIOBHSAM COMAILHON M MPUPOIHOM Cpeabl:

TOTOBHOCTHHO K ,Z[GI\/'ICTBI/I}IM B YCIIOBHUAX HGOHpGI[eJIéHHOCTI/I, IMOBBIIICHUIKO YPOBHA cBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AEITEeIbHOCTh, B TOM YHUCIIE YMEHHUE YUUTHCS y IPYTUX JIOJEH,
HpHOGpGTaTB B COBMECTHOM ACATCIIbBHOCTH HOBBIC 3HAHU A, HABBIKW U KOMIICTCHIIMA U3 ONIbITA APYTHUX;

HEOOXOIMMOCTHIO B (HOPMUPOBAHMH HOBBIX 3HAHUH, (DOPMYITUPOBATH WUJEH, TTOHSATHS, TUTIOTE3bI 00
OG’bGKTaX U SBJICHUAX, B TOM YHCJIC paHCC HCU3BCCTHBIX, OCO3HABATH ,Z[G(l)I/II_[I/ITBI CO6CTB€HHBIX 3HAHUU U
KOMITETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIUIO, BOCIPHHHMATH CTPECCOBYIO CHUTYAaIUI0 Kak
BBI30B, TPEOYIOIINH KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUs U AeUCTBUA, HOPMYIUPOBATh U
OLIEHUBATh PUCKH U TIOCIEACTBUSA, (POPMHPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

B pe3ynbrate ocBoeHUs MPOrpaMMBbI 0 MATEMATHKE Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUS Y
oOyuvarorierocss  OyayT copMupoBaHBl MeTampeaMeTHbIe Pe3yJbTaTbl, XapaKTEPHU3YIOITUECS
OBJIAACHUCM YHHUBCPCAJIbHBIMU MTO3HABATCIIbHBIMHA ,Z[GI>'ICTBI/I$IMH, YHUBCPCAJIbHBIMA KOMMYHUKATHBHBIMU
JCWCTBUSIMHU M YHUBEPCAIbHBIMH PETYISTHBHBIME JEHCTBUSIMHU.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe el CTBHS
ba3oBble Jjoruueckne aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIE NMPHU3HAKH MATEMaTHYECKUX OOBEKTOB, MOHSITHMH,
OTHOIICHUN MEXIY MOHITHSIMH, (OPMYITHPOBATH ONMPEACIICHUS MTOHITHIA, YCTAHABINBAThH CYIIECTBEHHBIH
MPU3HAK KJaccu(uKanym, OCHOBaHUS 11t 000OIIEHUS U CPaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJN3a,

BOCIIPUHUMATh, (OPMYyITUPOBaTh U  MPEOOpPa3OBBIBATH  CYXKACHHS:  YTBEpAUTEIbHBIE U
OTpHUIIATENbHbIE, €IMHUYHBIE, YACTHBIE M OOIINE, YCIOBHBIC,

BBISBJISITh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTUBOpeUHus B (pakTax, NaHHBIX,
HaOMIOJIEHUSAX W YTBEPXKICHUSX, TpenjJararb KpPUTEPUU Il BBISBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUI;

JenaTh BBIBOJBI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX MW HMHIYKTHUBHBIX
YMO3aKIIOUEHU N, YMO3AKIIOUECHUH 110 aHAJIOTHH;

pazOupaTh JI0Ka3aTENbCTBA MATEMAaTHUECKHX YTBEpXKIACHUW (NIpSAMBIE W OT TMPOTHBHOTO),
MPOBOANTHh CaMOCTOSITEIPHO JIOKA3aTeNbCTBA MATeMaTUYECKUX (PAKTOB, BBICTpanBaTh apryMEHTAIIHIO,
MIPUBOIUTH MIPUMEPHI U KOHTPIPUMEPHI, TPUMEHATH METOJ] MaTEMaTHYECKON MHIYKIIMHA, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh CMOCO0 pemreHus yd4eOHOW 3amadd (CpaBHUBATh HECKOJIBKO BAapHUAHTOB PEIICHUSA,
BBIOMpaTh HarboJIee MOIXO SN ¢ YYETOM CAMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBareabcKue NeHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIEAOBATENbCKUI WHCTPYMEHT TO3HAaHWS, (DOpMYITHpOBaAThH
BOIPOCHI, (DUKCHUPYIOIIKE TPOTUBOPEUYHE, MPOOJIEMY, CaMOCTOSTEIHHO YCTAaHABIMBATh HCKOMOE H
JnaHHOE, POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTH TI0 CaMOCTOSITEIbBHO COCTaBJIEHHOMY IUIaHY OJKCIIEPUMEHT, WCCIICIOBaHUE TI0
YCTaHOBJICHUIO 0COOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0M;

CaMOCTOATENbHO (OPMYIUPOBaTh O0O0OIMIEHNWS W BBIBOABI IO peE3yibTaTaM MPOBEAEHHOTO
HAOIIO/ICHUsI, MCCIICJIOBAHUS, SKCIIEPUMEHTA, OIICHHBATh JOCTOBEPHOCTh IOJYYCHHBIX pE3YIIbTATOB,
BBLIBOJIOB ¥ O0OOIIEHUN;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAKXKE BBIABUTATh MPEAIOJIOXKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.



Padorta ¢ undopmanmeii:

BBISIBISITH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(GOPMALINH, TAaHHBIX, HEOOXOIUMBIX Ul PEIICHUS
3aJauu;

BBIOMpATh, aHAIM3UPOBAaTh, CHCTEMAaTH3HMPOBAaTh M WHTEPIPETUPOBATH MH(OPMALHUIO PA3TUIHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

BBIOMpaTh (hopMy MpencTaBiIeHNss HHGOpPMANNU M WIUTIOCTPHPOBAThH PEIIacMbIe 33a4H CXEMaMH,
JararpaMMamu, HHOU rpadukoil 1 nX KOMOMHAIUSAMH;

OLICHMBATh HAJ&KHOCTh MH(OPMANU MO KPUTEPHAM, MPEATIOKESHHBIM WIN CHOPMYIUPOBAHHBIM
CaMOCTOSITENILHO.

KoMMyHuUKaTHBHbIe YHHBepcaJlbHble Y4eOHbIe JelcCTBHUA:

BOCIIPUHUMATH M (OPMYIUPOBATH CYXKJCHHUS B COOTBETCTBHM C YCIOBUSMH M LEISIMHU OOIICHHUS,
SCHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 X0y PELIeHHUS 3a/1a4i, KOMMEHTHPOBATh MOJTY4YEHHBIH Pe3ylbTar;

B X0/i¢ 00CYXJICHHsI 33J]aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOi TeMbl, IpOOIeMbI, peraeMoit
3a7a4yd, BBICKA3bIBATh WJEH, HAIEJICHHBIC HA TIIOMCK pEIICHUs, COIOCTABIATH CBOM CYXACHHUS C
CYXKIEHUSIMH JIPYTUX YYaCTHHUKOB JHaliora, OOHapy)XMBaTh pa3IU4YMe€ M CXOJCTBO MNO3MLIMH, B
KOppeKTHOH (GopMme popMynHrpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NpPEJCTAaBIATh  pE3yAbTaThl pEIICHHs 3aJadyd, OHKCIEPUMEHTAa, MCCIEOBaHUs, TPOEKTa,
CaMOCTOSATENILHO BBIOMPATh (popMaT BBICTYIUICHHS C YYETOM 3ajgad INpe3eHTAlMd M OCOOCHHOCTEH
ayJUTOPUH;

MOHUMATh U HCIOJIB30BaTh NMPEUMYIIECTBA KOMAaHAHONW W MHIAMBUAYAJIbHON PaObOTHI IPH pEIICHUN
y4eOHBIX MaTeMaTW4YeCKHX 3aJad, IPUHUMATh IeJlb COBMECTHOW JESATEIbHOCTH, IUIAHUPOBATH
OpraHM3aLII0 COBMECTHOW paboThI, pacrpeaensiTh BUABI paboT, 10roBapuBaThes, 0OCYKIaTh MPoLECC U
pe3yabTar paboThl, 0000IIAaTh MHEHHUS HECKOJIBKUX JIIOCH;

y4acTBOBATh B TPYMIIOBBIX (hopmax paboThl (00CYkaeHHS, 0OOMEH MHEHUH, «MO3TOBBIE IITYPMBI» U
WHBIC); BBIMOJHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM JCHCTBHUA C IPYTMMH UJICHAMHU
KOMaH/bl, OIICHWBATh KAadecTBO pe3yiabTaTa M KadyecTBO CBOEro BKJIaga B OOMMH pe3ynbTar IIo
KPUTEPHIM, CHOPMYIUPOBAHHBIM yHaCTHUKAMU B3aUMOJCHCTBUSI.

PeryasitTuBHbIe yHHBepcaJIbHbIe y4eOHbIe AelicTBUS
Camoopranuszaumus:

BBISIBIISATH MPOOJIEMBI Ul PEIICHUS B JKU3HEHHBIX M YYEOHBIX CHTYalUsX, OPHCHTUPOBATHCA B
Pa3IMYHbIX MOAX0aX MPUHATHS pelieHui (MHANBUIyallbHOE, TPYIIIOBOE);

CaMOCTOSITENILHO COCTaBJIATH IJIaH, aJlTOPUTM PEIICHUs 3a1auu (WM ero 4acTh), BEIOUPATh CIIocoo
pelieHrs ¢ y4€TOM HMEIOLIUXCSl PEeCcypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOU HH(pOpMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJaJeTh CHoco0aMH CaMOIIPOBEPKH, CAMOKOHTPOJS TIpolecca U pe3yibTara peIieHus
MaTeMaTHYeCKOH 3a7jaun, CAMOMOTHBAIIMH U PeIIEKCUH;

IIPEIBUJIETh TPYJHOCTU, KOTOPBIE MOT'YT BOSHMKHYTh IIPU PELIEHUM 3a/la4l, BHOCUTh KOPPEKTUBbI
B JICSITENIbHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAlJCHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JAESITEIbHOCTH MOCTABICHHOM LENU U YCIOBHUSIM, OOBSICHSITDH
MPUYMHBI JOCTH)KEHUS WU HEIOCTHKEHMsI 11eJId, HaXOAUTh OLIMOKY, JaBaTh OLEHKY MPUOOpPETEHHOMY
OTIBITY;

BBIpaXKaTh 3MOILUH MPU HU3YYEHUU MATEeMaTUYECKUX OOBEKTOB U (PaKTOB, JaBaTh 3MOIMOHAILHYIO
OLIEHKY pELIEHUS 3aJauu.

INPEAMETHBIE PE3YJIbTATbHI

K koHIy o0yuenus B 7 kjacce o0y4Jaromunics MOTYYUT CIEAYIOIINE PEAMETHBIC pe3yJIbTaThl:



Pacnio3naBaTh W3yueHHBIE T€OMETPUYECKHE (DUTYPBI, OMPENeIsITh WX B3aMMHOE PACIONIOKEHUE,
n300paxaTh reOMEeTpUUYECKre (PUTYphI, BHITOIHATH YEPTEXKHU 110 YCIOBHIO 3a1aun. VI3MepsATh TMHEWHbIE U
YIJIOBbIE BEIMYMHBL. PemaTe 3a/1auu Ha BRIUKUCIEHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTh NPUKHUAKY U OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B pealbHOW KHU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyare pasMepbl 3TUX 0OBEKTOB IO MOPSIIKY BETHUHHBI.

CTpouth 4epTeKU K T€OMETPUUECKHUM 3a/1adaM.

[Tonb30BaTbCsl MpPU3HAKAMU PABEHCTBA TPEYTrOJIBHUKOB, HMCIOJIb30BaTh IMPU3HAKA M CBOMCTBA
paBHOOEPEHHBIX TPEYTOJIHLHUKOB MPU PELICHUH 3a/1a4.

[IpoBOAUTH TOTHUUECKHUE PACCYKICHHS C UCTIOJIBb30BAHIUEM T'€OMETPUUECKUX TEOPEM.

[Tonb30BaThbcs MpPU3HAKAMHM PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB, CBOWCTBOM MEIHAHBbI,
MPOBEACHHOM K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a/1a4.

Omnpenensth NapajuieNbHOCTh NPSIMBIX C IMOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMH CeKyIlasl.
Ornpenenars napauieIbHOCTh MPSMBIX C TOMOIIBI0 PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSIMOMl 10
TOYEK APYrou mpsiMoHu.

Pemars 3a1auun Ha kieT4aroi Oymare.

[IpoBOANTH BBIYMCICHHS U HAXOAUThH YHCIOBBIE U OYKBEHHbIE 3HAYEHUS YTJIOB B TEOMETPUUECKUX
3a/layax C HCIOJIb30BAHMEM CYMMBbl YTIJIOB TPEYrOJIbHUKOB M MHOTOYT'OJLHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPU MEPECEUCHUH JIBYX MapasuIeIbHBIX MPSAMBIX CeKyllel. PemaTs npaktudyeckue 3agaun
Ha HAaXO0XJICHUE YTJIOB.

Brnanets monsaruem reomerpudeckoro mecta todek (I'MT). Ompenensite OuccekTpucy yria u
CEepEeIMHHBIA TEPIEeHIUKYISP K OTPEe3Ky Kak reoMerpuieckue mecta touyek. [loiap30BaThCcsi MOHSATHEM
reomerpuueckoro Mecra touek (I'MT) mpu moka3zarenbCTBE TC€OMETPUUYECKHX YTBEPXKICHUU W TIPH
pelieHuu 3a1ay.

OopMyIHpoBaTh ONpEAEeHUsI OKPY)KHOCTH M KPyra, XOpAbl U JUaMeTpa OKPY>KHOCTH, YBEPEHHO
BJIAJIETh UX CBOMCTBAMHU. YMETh JOKA3bIBATh U IPUMEHATH 3T CBOMCTBA MPHU PEIICHUH 3a]au.

Bnagers moHATHEM ONMUCAaHHOW OKOJIO TPEYrojbHUKA OKPY)KHOCTH, YMETh HaXOAWUThb €€ IEHTP.
Jloka3eIBaTh W HCIONBH30BaTh (PAKThI O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA MEPECEKAIOTCS B
OJTHOM TOYKE, U O TOM, YTO CEpEeIMHHBbIE NMEPIEHAUKYIISIPbI K CTOPOHAM TPEYroJibHUKA MEPECeKaloTCs B
OJTHOH TOUYKE.

Brnaners noHaTHEM KacaTeNbHOM K OKPY>KHOCTH, MOJIb30BATHCS TEOPEMON O MEePIEHANKYIIPHOCTH
KacaTelIbHOW W pajauyca, NIPOBEAEHHOIO K TOYKe KacaHus. Jloka3blBaTb paBEHCTBO OTPE3KOB
KacaTelbHBIX K OKPY)KHOCTH, TpPOBEAEHHBIX U3 OJHOM TOYKH, M MPUMEHSATH 3TO B PEUICHUH
F€OMETPUUYECKHX 3a/1au.

Jloka3plBaTh M TNPUMEHSATh TNPOCTEHMIIME TEOMETPUYECKHUE HEPaBEHCTBA, MOHUMATh HX
[IPAKTUYECKUM CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE IIOCTPOSHUS C MOMOIIBIO LIUPKYJIS U JTMHEHUKH.

K xoniy o0y4yenus B 8 kj1acce 00y4Jaronuics MoayquT CICIYIONNE TPEAMETHBIC PE3YIbTaThI:

Pacrio3naBaTh OCHOBHBIC BUIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MTOJIh30BATHCSI UX CBOHCTBAMU
IpHU PEIICHHH Te€OMETPUYECKUX 3anad. PaznmuuaTh MpU3HAKU M CBOMCTBA MapajuiesiorpaMma, pomba u
MPSIMOYTOJIBHHKA, IOKA3bIBATh UX U YBEPEHHO MPUMEHSITH MPHU PEIICHUH T€OMETPUUYECKUX 3a1a4.

Hcnonp30BaTh CBOWCTBA TOYKH TEPECEUCHUS MEAHMAH TPEYrojbHHKA (IIEHTpa Macc) B pPEIICHUU
3amad.

Brnanetr moHSTHEM CpenHEH JMHUU TPEYroJIbHUKAa M TpamnelHd, NMPUMEHSATh WX CBOWCTBA TPHU
pelieHny reoMeTpudecknx 3anad. Mcmonbs3zoBaTh Teopemy darneca U TeopeMy O MPOTOPIUOHATBHBIX
OTpe3Kax, MPUMEHSTh UX ISl PEIICHUS IPAKTUICCKUX 3a/1a4.

Pacnio3naBaTh HEHTpPAIbBHO-CUMMETPUYHBIE (DUTYpPBI U KCIIOJIB30BATh UX CBOWCTBA NIPHU PEUICHUU
3ajad.

Bnagers mOHATHSAMH TOIOOMST TPEYTOJBHHUKOB, Kod(p(duUIlMEeHTa MMOA00MSI, COOTBETCTBEHHBIX
AJIEMEHTOB TIOJOOHBIX TpPEYroJbHUKOB. VIMETh mpencTaBieHHE O MNpeodpa3oBaHUM MOMOOUS U O
nofo0HbIX  ¢urypax. [lomp3oBaTbcs mpU3HAKaMH  TOJOOHMS  TPEYrOJIbHMKOB IPH  PEIICHUHU



reOMEeTPUUYECKUX 3a1ad. Jloka3pIBaTh ¥ MPUMEHSTH OTHOIICHHSI MPOMOPIIHOHATBHOCTH B MIPSIMOYTOJIBHBIX
TpeyrojabHuKkax. [I[pumeHsTh mogo0ue B MpakTUYECKUX 3a/1a4ax.

BeiBomuTh W HWCMONB30BaTh — mpocredmme  (GOpMynbl S IUIOMAAN  TPEYrOJIbHUKA,
napajuiesiorpamMmma, pom0a 1 Tpanenuu. BeraucisTs (pa3iuaHbIMU CITIOCO0AaMH ) TUTONIAIb TPEYTOIbHUKA U
IUIOMIAIM MHOTOYTOJIBHBIX (QUTYp (MONB3YsICh, TN HEOOXOAUMO, KadbKyIsTOPOM). 3HATh OTHOIICHHE
wioniaied moAoOHbIX (GUTYp M MPUMEHSATh MPHU pelIeHUH 3aaad. [IpuMeHsATh MoylydeHHble YMEHHUS B
MPAKTUYECKUX 3aa9ax.

[Tons3oBatbest Teopemoit Iludaropa s pemieHUs T€OMETPUUECKMX M IPAKTUYECKHX 3ajad.
Ctpouth MaTeMaTHYEeCKyHd MOJEIh B TPAKTHUECKUX 3a/ladaX, CaMOCTOSATENbHO JelaTh YEepPTEX H
HaXOJUTh COOTBETCTBYIOLIUE JITTUHBI.

Biagers NMOHATHEM BIHCAaHHOIO M LEHTPAJIBHOIO YIVIA, YIVIAa MEXAY KacaTelIbHOM U XOpIOH,
OMMCAaHHOM M BIHCAHHOW OKPY)XHOCTH TPEYTOJIbHMKA M 4YeThIPEXYroJbHUKA, TPUMEHATh UX CBOMCTBA
IIPH PEIICHUU 33]1a4.

[IpyuMeHsTh MOSMydeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTHUECKHE MOJENU HJs 3a1ady
peanbHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHUS C MPUMEHEHHEM NOJ00usS U
TPUTOHOMETPHUH (TIOJIB3YACH, TI€ HEOOXOIMMO, KaTbKYIISITOPOM).

K xonIty 00yuenus B 9 kj1acce 00y4Jaromuiicst MOTYIUT CICAYIOMNE TPEAMETHBIC PE3YIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX MOMOILBIO Pa3IUYHbIE
AJIEMEHTHI MPSMOYTOJIBHOIO TPEYTOJNIbHHUKA («pELIeHHE MPSMOYTOIbHBIX TPEYroJIbHUKOBY). Haxonuts (c
MOMOIIBIO KAJIBKYJISATOPA) IIHHBI U YIJIbI U1 HETaOIUYHBIX 3HAYCHUH.

[Tonb3oBatbes GopMylaMu NMPUBEIACHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXAECTBOM IS
HaXO0XJAECHUS COOTHOILIEHUI MEXy TPUTOHOMETPUUECKUMHU BETUYUHAMHU.

Jloka3pIBaTh TEOPEMY CUHYCOB U TEOPEMY KOCHHYCOB, IPUMEHATH UX JUISl HAXO0XKJIEHUS PA3IMYHBIX
JJIEMEHTOB TpPEYTrOJbHUKA («PEIIEHHE TPEYroJbHUKOB»), IPU PEIIEHUH TIEOMETPUYECKHUX 3azad.
[IpuMeHsTh MOTy4YeHHbIE 3HAHUS MPU PELICHUH MPAKTUYECKUX 3a/1ad.

[IpyuMeHATh TPUTOHOMETPUIO B 3aJayaX Ha HAXOXACHUE IUIOINAAM, BBHIBOJUTH MU BIAJETh
TPUTOHOMETPUUECKUMH (opMySiaMu JUIsl TUIOUIAId TPEYrojbHUKa, MapajienorpamMmma, pomoa, Tpamneuuu,
BBIBOJIMTH U MPUMEHATH popMyity ['epoHa u popMyIty UIsl IO U BBITYKIOTO YeThIPEXYTOJIbHUKA.

WwmeTs npencTaBiieHne 0 TOMOTETHH, TPUMEHSTh B MPAKTUYECKUX CUTYaIUsX.

Hcnons3oBars Teopemsl UeBsl 1 MeHenast Ipu peleHnn 3a1a4.

Hcnonb30BaTh TeOpeMbl O BOUCAHHBIX YIJIaX, yriaX MEXAY XOpAaMu (CEeKyLIUMH) U YIie MEXIy
KacaTelbHOW M XOPAOH NpHU PELIEHUH I'eOMETPUYECKUX 3ahad. J[oka3bIBaTh U NPUMEHSATH TEOPEMBI O
MIPOU3BEACHUN OTPE3KOB XOP/, O MPOU3BEACHUH OTPE3KOB CEKYIINX, O KBaJApaTe KacaTeIbHOM.

Brnaners moHsATHEM KOOpAMHAT Ha IUIOCKOCTH, pabOTaTh C ypaBHEHHEM IpPSIMON Ha IUIOCKOCTH.
Bnagers monstusiMu yrioBoro koddguuuenta u cBOOOAHOIrO ujeHa, MOHMMATh MX TI€OMETPUUECKHIM
CMBICII ¥ CBSI3b YIJIOBOTO KO3()(uiMeHTa ¢ BO3pacTaHHUEM M yOBIBaHHUEM JHHEWHOW (DYHKIHMU. YMETh
peliaTh METOIOM KOOPAUHAT 3aJjaui, CBA3aHHbIE C MAPAIICIBHOCTHIO U NEPIIEHIUKYISIPHOCTHIO MPSMBIX,
[IEPECEUEHUEM NPSAMBIX, HAX0XKIEHUEM TOUYEK IIEPECECUECHHUS.

BoiBonuTth M BiajgeTh ypaBHEHHEM OKpPYXHOCTH. lcmonb3oBaTh METOJ KOOpAMHAT IS
HAXOXKJCHUS TEepPEeceYeHU OKPY)KHOCTEH W NpsAMbIX. Brnagers ¢opMmyrnamMu paccTOSHUS OT TOYKH 0
MpsIMOM, TUIOLIAIM MapajiiesiorpaMma B KOOpAMHATAX, UMETh MOHSATHE 00 OPUEHTUPOBAHHOM IIOIIAIH.
ITonb30BaThcs METOAOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHATH €r0 IPU PEIICHUU I'€OMETPUUYECKUX U
MpaKTUYEeCKUX 3anad. [IpuMeHsATh MeToJ KOOpIMHAT B MPAKTUKO-OPUEHTHPOBAHHBIX T'€OMETPUUYECKUX
3a/a4ax.

Bnagers moHsiTHEM BeKTOpa. YMETh CKIIAIbIBaTh M BbIUMTATh BEKTOPbI, YMHOXaThb Ha YHUCIIO,
BJAJIeTh NMpaBWIAMHU TPEYrojbHMKA M TapajuieiorpamMma. BianeTs NMpakTHYeCKUMHU HHTEPIpEeTalusMu
BEKTOPOB. YBEpPEHHO TMOJIb30BaThCS KOOpAMHATAMU BEKTOpa. Braaerh ciiokeHHeM U BBIYUTAHHEM
BEKTOPOB, YMHOXKEHHEM BEKTOpA HA YMCIIO B KOOPIUHATAX.

Nmers mnpencraBimenue o Oaszuce (Ha TUIOCKOCTH). PackiaapiBaTh BEKTOpPHI MO  0Oaswucy.
PackiagpiBaTh BEKTOpPHI CHJI C IOMOIIBIO NPOELMPOBAHUS W TPUTOHOMETPUUECKUX COOTHOLIEHUH.
[IpuMeHsTh MOTy4YeHHbIE 3HAaHUS B MPOCTEUINNX (PU3NUECKUX 3aauax.



BJIa,Z[eTB MOHATUCM CKAJIAPHOTO IMTPOU3BCACHUA BEKTOPOB, IOHUMATH €ro I‘GOMeTpI/I‘IeCKHﬁ CMBICII 1
YBEpEHHO TMOJB30BAThCS €r0 BBIPAKEHHEM B JCKAPTOBBIX KOOpAWHATAaX. 3HATh TUCTPHOYTUBHOCTH
CKaJSIPHOTO TPOU3BEACHUS M €r0 CBA3b C MPOCHHUPOBAHHWEM. [IpUMEHSTH CKAISIpPHOE MPOU3BEICHHE
BEKTOPOB JUISI HAXOXKJCHHS UIMH M YIJIOB. Pemarh reoMeTpuyeckue 3aadd ¢ TOMOIIBIO CKAISIPHOTO
npou3Be/ieHus. VIcronp30BaTh CKaIsIpHOE MPOU3BEICHHUE BEKTOPOB B alreOpandeckux H (U3NYECKUX
3agadax.

BJIa,Z[eTB MNOHATUSAMU TMPABUIIBHOTO MHOI'OYI'OJIbHUKA, IOJWHBI OKPYXXHOCTH, IJWHBL JOYyI'
OKPY)KHOCTH M pPaJMaHHOW MEpbI yIJia, BBIYUCIATH IUIOMAAb Kpyra ¥ ero dacteid. [loHumarb cMbich
guciaa ©. [IpUMEHATh MOJIy4YEHHBIE YMEHUS NPU PELICHUM NMPAKTUYECKUX 3a7ad. 3HATh MCTOPUYECKHE
CBelleHUs 00 N3MEPECHUH JITTHHBI OKPYKHOCTH U TUIOIIAIN KPYTa.

HNwmets MMpeaACTaBJICHUE O HpeOGPaSOBaHI/II/I IIJIOCKOCTHU, O ABUXCHUIX. HaXO,Z[I/ITI: OCH, LCHTPLI
CUMMETpUH (QUTYp, IICHTPHI TOBOPOTA, HAXOAUTh KOMIIO3HMIIMM NPOCTEHIINX MPEOOpa3OBaAHHA.
HpI/IMeH}ITB ABHUIKCHUSA TINIOCKOCTHU IIPU PCILICHHUU 'COMCTPUYCCKUX 3ada4.

[TpuMeHsATh TIOJTYYCHHBIC 3HAHHUS HA MPAKTHKE — CTPOUTh MATEeMaTHYECKHE MOJIENH U 3aaad
peaHBHOﬁ JKU3HU W HTOPOBOAUTH COOTBCTCTBYIOHIUMC BbBIYUCIICHHA C TMPUMCHCHUCM HOI[OGI/ISI n
TPUTOHOMETPUYCCKUX QYHKIIUN (TTOJIB3YSICh, TJIe HEOOXOAMMO, KAIBKYJIATOPOM).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KUIACC
KouunyecTBo 4yacoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB H TeM (undpossbie)
Ne i/ NPOrpaMMEI Beero KOﬁHTpOJILHLIe HpﬁaRaneCKne 06pPa3oBaTEIbHbIE
padoThI padoThI pecypes
Hauana reomerpuu. [Ipocreitmme bubnuoteka [JOK
1 reoMeTpruuecKue (GUrypsl ¥ UX CBOMCTBA. 28 1 https://m.edsoo.ru/78c14
N3MepeHne reoMeTpuueCKuX BEJTMYHH 6c4
bu6mmoreka [IOK
2 TpeyroabHUKH 19 1 https://m.edsoo.ru/78c14
6c4
[TapamnensHoCcTh. CymMMa yriioB bubmorexa [TOK
3 P Y yr 15 1 https://m.edsoo.ru/78c14
MHOI'0YyroJibHuKa
6c4
but6mmoreka [IOK
4 [IpsiMoyroabHBIE TPEYTOJILHUKU 7 https://m.edsoo.ru/78c14
6c4
but6mmoreka [IOK
5 I'eomerprueckue HepaBeHCTBA 5 1 https://m.edsoo.ru/78c14
6c4
OkKpy)XHOCTb. ['eoMeTpruecKre MecTa bubnuotexa [JOK
6 Touek. [TocTpoeHus ¢ MOMOIIBIO HUPKYIIS 18 1 https://m.edsoo.ru/78c14
1 TUHEUKH 6¢c4
[ToBTOpenue, 06001IeHNE, CUCTEMaTH3alUs bubmorexa [TOK
7 b ’ Hl ’ . 10 1 https://m.edsoo.ru/78c14
3HaHUH
6c4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHUE

7 KUIACC
KosmnuecTBo yacoB
Ne Tema VDoKa K n Hdara JIeKTPOHHBbIE HU(PPOBHIE
n/n yp Bcero OHTPOILHBIE paKTHieckue H3y4eHusi | oOpa3oBaTe/IbHbIE pecypchl
padoThbI padoTsI

1 Hctopust BOBHUKHOBEHUS U 1 | Hexenst bubnuoteka [JOK
pa3BUTHS TEOMETPHH https://m.edsoo.ru/925af86b

, | oo | e | BT OK

DU - 1P ’ https://m.edsoo.ru/659¢4331
OTPE30K, JIyd
H
, | e | e | BT OK
DU - 1P ’ https://m.edsoo.ru/20bael2a
OTPE30K, JIyd
ITousarue 06 akcuoMme,

4 Teopeme, ,HOKaSaTe\J:II)CTBe, 1 2 Henens but6mmoreka [IOK
OTIpesieNIeHUH, CBOWCTBE, https://m.edsoo.ru/3d223477
pHU3HaKe
B3anmnoe pacnosioxxenue

5 TOYEK Ha npsmoil. M3mepenue 1 2 Henens Bubmuotexa [JOK
JUTMHBI OTPE3Ka, PACCTOSTHUE https://m.edsoo0.ru/92b776f1
MEXTy TOUKAMU
B3aumHoe pacnionoxxenue

6 ToYeK Ha npsMoi. 3Mepenne 1 2 Henens bubnuoreka [JOK
JUIMHBI OTPE3Ka, PacCTOSIHUE https://m.edso00.ru/9¢500788
MEX]1y TOUKaMU
B3anmnoe pacnosioxenne
TOYeK Ha npsaMou. 3mepenne bubnmoreka [JOK

7 1 3 Henens
JUTMHBI OTPE3Ka, PACCTOSTHUE https://m.edsoo.ru/7f06e8ce
MEXTy TOUYKAMU
II .B

s ton. Mavieperne senums |1 3uegens | DHOMOTERa LIOK
YTJI0B. P https://m.edsoo.ru/36862bf3
yTJIOB

9 [TonymnockocTs 1 yroi. Buasl 1 3 Henens bu6nuoreka [IOK
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https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/20bae12a
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https://m.edsoo.ru/92b776f1
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yriioB. MI3mMepeHue BeTuuuH
YIJI0B

https://m.edsoo.ru/21ce4{t2

[Tonynnockocts u yroi. Buasl

bubmunoreka LIOK

10 YTI10B. HISMEpEHHE BEMIHH 4 wenens https://m.edsoo.ru/ce214e34
yTJIOB
1| o Topammemseten 4menens | buOmorexa IOK
e https://m.edsoo.ru/7399faea
MEPICHIUKYIISIPHBIC TIPSIMBIC
e https://m.edsoo.ru/5¢2c0dff
MEPIICHIUKYIISIPHBIC TIPSIMBIC
5| oo Tiopammemseten Snoens | DHOmoTexa LIOK
YUIIBL 11ap https://m.edsoo.ru/4a4bf678
MEPICHIUKYIISIPHBIC TIPSIMBIC
BeprukanbsHbie U CMEKHBIE
bubmunoreka LIOK
14 yriet. Hapamnensazie > Hepens https://m.edsoo.ru/84eec61de
MIEPIICHIUKYISPHBIC TIPSIMBIC
YUIIBL 11ap https://m.edsoo.ru/d04bb9c5
MIEPIICHIUKYIISIPHBIC TIPSIMBIC
bubmunoreka LIOK
16 buccexrprca yria 6 nenens https://m.edsoo.ru/da5e003¢
but6mmoreka [IOK
6
17 buccexTprca yria Heae https://m.edsoo.ru/557998af
bubmunoreka LIOK
18 buccexrprca yria 6 nenens https://m.edsoo.ru/5ea89182
19 Jlomanas. Buabsl 1oMaHbBIX. 7 Henens bu6mmoreka [IOK
JlnuHa JToMaHOo# https://m.edsoo.ru/c84d7212
20 Jlomanas. Buabl ToMaHbBIX. 7 Hexens bubmunoreka LIOK
JlmuHa moMaHOM https://m.edsoo.ru/91fe52bc
Mmuoroyronasuauku. [lepumerp Bu6morexa [IOK
21 MHOroyrosibpHuka. [Ionarue o 7 Henens

BBIITYKJIBIX W HEBBITYKJIBIX

https://m.edsoo.ru/Oaab8dfc
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https://m.edsoo.ru/21ce4ff2
https://m.edsoo.ru/ce214e34
https://m.edsoo.ru/7399faea
https://m.edsoo.ru/5c2c0dff
https://m.edsoo.ru/4a4bf678
https://m.edsoo.ru/84ee61de
https://m.edsoo.ru/d04bb9c5
https://m.edsoo.ru/da5e003c
https://m.edsoo.ru/557998af
https://m.edsoo.ru/5ea89182
https://m.edsoo.ru/c84d7212
https://m.edsoo.ru/91fe52bc
https://m.edsoo.ru/0aab8dfc

MHOI'0OYIr'OJIbHUKAaX

MuoroyronsHuku. [lepumetp

2 MHOroyrosibHuka. [Ionarue o 8 Henens Bu6muotexa [JOK
BBITTYKJIBIX U HEBBITTYKJIBIX https://m.edsoo.ru/27b15065
MHOTOYTOJTbHUKAX
MHuoroyronsHuku. Ilepumerp
MHOTroyroiasHuka. [Toustue o bubnuoteka [JOK

23 8 Henens
BBINTYKJIBIX U HEBBITYKJIBIX https://m.edsoo.ru/5cc7a352
MHOTOYTOJIbHUKAX
MuoroyronsHuku. [lepumetp
MHOroyrosibHuka. [Ionarue o Bu6muotexa [JOK

24 8 Henens
BBITTYKJIBIX U HEBBITTYKJIBIX https://m.edsoo.ru/6cac74dc
MHOTOYTOJTbHUKAX
MHoroyronsHuku. Ilepumerp
MHOTroyroiasHuka. [Toustue o bubmuoteka [JOK

25 9 Henens
BBINTYKJIBIX U HEBBITYKJIBIX https://m.edsoo.ru/3e269ed8
MHOTOYTOJIbHUKAX
NHCTpyMEHTHI I U3MEPEHU I 9 bubnuoreka [JOK

26 Y TIOCTPOCHUH HeAc https://m.edsoo.ru/333ecb98
HNHCcTpyMEHTBI 111 U3MEPEHUN 9 Bubmuotexa [JOK

27 U TIOCTPOEHUN HeACT https://m.edsoo.ru/26b0a806
KoHTtponbHas pabota mo teme
"Hauana reomerpumu.

[Ipocrelinine reoMeTpUIeCcKue bubnuoreka [JOK
10

28 (GUrypsl U NX CBOWCTBA. HeAc https://m.edsoo.ru/aalb7981
N3MepeHne reoMeTpruuecKux
(bI/Ipr”

Menanana, 6uccekTprca u bubmmnoreka [JOK
) 10
29 BBICOTA TPEYTOJIbHUKA HeAcH https://m.edsoo.ru/9ae97099
Menuana, buccekTpuca u bu6mmoreka [IOK
’ 10
30 BBICOTA TPEYTOJbHUKA HeAc https://m.edsoo.ru/dc3e45d1
31 PaBeHCTBO TPEYrONBLHUKOB 11 nenens bubmorexa LIOK

https://m.edsoo.ru/8e04a02f
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https://m.edsoo.ru/27b15065
https://m.edsoo.ru/5cc7a352
https://m.edsoo.ru/6cac74dc
https://m.edsoo.ru/3e269ed8
https://m.edsoo.ru/333ecb98
https://m.edsoo.ru/26b0a806
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https://m.edsoo.ru/8e04a02f

3 [1epBbIil 1 BTOpON IPU3HAKU 11 Hexens bu6nuoreka [IOK
paBEHCTBA TPEYrOJILHUKOB https://m.edsoo.ru/0f5d60af
IIepBblil 1 BTOpOM MPU3HAKU 11 Bu6muotexa [JOK

33 pPaBEHCTBA TPEYTOJIHLHUKOB HeAcH https://m.edsoo.ru/a56c5a9%b
[1epBbIil 1 BTOpON IPU3HAKU 12 bu6nuoreka [IOK

34 paBEHCTBA TPEYrOJILHUKOB feAct https://m.edsoo.ru/34f8650e
IIepBblil 1 BTOpOM MPU3HAKU 12 Bu6muotexa [IOK

35 pPaBEHCTBA TPEYTOJIHLHUKOB HeAcH https://m.edsoo.ru/ffe06285
[1epBbIil 1 BTOpON IPU3HAKU 12 bu6nuoreka [IOK

36 paBEHCTBA TPEYrOJILHUKOB feAct https://m.edsoo.ru/79753cdf
PaBHOOenpeHHbIC Bu6muotexa [JOK

1

37 TPEYroJIbHUKH U X CBOICTBA 3 Hezens https://m.edsoo.ru/c59fdae9
PaBHOOepeHHBIC bu6mmoreka [IOK

38 TPEYroJbHUKHU U UX CBOICTBA 13 sepens https://m.edsoo.ru/7e10fb44
PaBHOOenpeHHbIC Bubmuotexa [JOK

1

39 TPEYroJIbHUKH U X CBOMCTBA 3 Hezens https://m.edsoo.ru/1c2cc982
[Tpu3Hak paBHOOEIPEHHOTO 14 bubnuotexa [JOK

40 TPEYroJbHUKA HeAc https://m.edsoo.ru/480b3c40
[Tpu3zHak paBHOOEIPEHHOTO 14 Bu6muotexa [IOK

41 TpeyroJbHUKa HeACT https://m.edsoo.ru/bf564ab7
Tpetuii npu3HaKk paBEeHCTBA 14 bubmuoteka [JOK

42 TPEYTOJIHHIUKOB feAct https://m.edsoo.ru/b4229637
Tperuii npu3HaK paBEeHCTBA 1 Bu6muotexa [JOK

43 TPEYTOJILHIUKOB 3 HECIL https://m.edsoo.ru/7a899c49

44 Tperuii npu3HaK paBEeHCTBA 15 menens | Bu6nuorexa LIOK
TPEYTOJIbHUKOB https://m.edsoo.ru/41c75e54
Durypsl ¢ 0ceBOU

45 cummetpuei. [Ipumepsl 15 Henenst | pu6mmorexa [TOK
CUMMETPHUHU B OKPYKAFOIIEM https://m.edsoo.ru/83d5ffea
MUpE

46 durypsi ¢ 0ceBoit 16 venens | puGmmorexa ITOK

cumMerpuen. [Ipumepst

https://m.edsoo.ru/a48cflcd
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https://m.edsoo.ru/0f5d60af
https://m.edsoo.ru/a56c5a9b
https://m.edsoo.ru/34f8650e
https://m.edsoo.ru/ffe06285
https://m.edsoo.ru/79753cdf
https://m.edsoo.ru/c59fdae9
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CUMMETPHUHU B OKPYKAIOIIEM
MUpE

47 KonTtponsHas pabora o Teme 16 menens | Bu6nuorexa LIOK
"TpeyrosbHUKA" https://m.edsoo.ru/6f0a9a78

48 [TapannenbHOCTh IPSIMBIX tomenens | Bubmiorexa LIOK
P p https://m.edsoo.ru/a081482d

49 CBolicTBa M IPU3HAKU 17 nenenst | pu6mmorexa [JOK
napayIeNbHbIX MPSIMBIX https://m.edsoo.ru/2cd69381

50 CBoiicTBa U pU3HAKU 17 venenst | pummorexa [TOK
napaieIbHBIX MPSMBIX https://m.edsoo.ru/75899b52

51 CBoiicTBa U pU3HAKU 17 venenst | pummorexa [TOK
napaieIbHBIX MPSMBIX https://m.edsoo.ru/e0fde699

57 CaoiicTBa U pU3HAKU 18 Henenst | pu6mmorexa [JOK
napaieIbHBIX MPSMBIX https://m.edsoo.ru/74e8bd74

53 CBoiicTBa M NPU3HAKH 18 Henenst | pu6nmorexa IJOK
napayieNbHbIX MPSIMBIX https://m.edsoo.ru/070fd7db

54 CBoiicTBa M NPU3HAKH 18 Henenst | pu6nmorexa IJOK
napasieNbHbIX MPSIMBIX https://m.edsoo.ru/5¢90¢339

55 CyMMa yriioB TpeyrojibHHKa 19 menent | Bubmorexa LIOK
Y yn peyr https://m.edsoo.ru/d1dcaScd

56 CyMmMma yTJioB TpeyroJibHUKa 19 menent | - Bubnmorexa LIOK
Y yn peyr https://m.edsoo.ru/7af6d9e6

57 Bueuinue yrisl TpeyrojiibHuKa 19 menent | - Bubnmorexa LIOK
T peyr https://m.edsoo.ru/bc409{4f

58 Bueuinue yrisl TpeyrojiibHuKa 20 menenst | - buGmiorexa LIOK
T peyr https://m.edsoo.ru/371cbel |

CyMMa BHYTPEHHUX YTJIOB Bu6muotexa LIOK

59 MHOT'OYTOJIbHUKA U CyMMa 20 Henens

BHCIIHUX YTI'JIOB BBIITYKJIOT'O

https://m.edsoo.ru/a3dd667f
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MHOI'0OyroJIbHHUKa

CyMmMma BHYTPEHHUX YIJIOB
MHOT'OYTOJIbHUKA U CyMMa ) Bu6muotexa [JOK
60 BHEIITHUX YTJIOB BBITYKJIOTO 0 nepens https://m.edsoo.ru/e638a510
MHOTOYTOJIbHUKA
CymMma BHYTPEHHHX YIJIOB
MHOTOYTOJIbHUKA U CyMMa 1 bubnuoteka [JOK
61 BHEIIIHUX YTJIOB BBITYKJIOTO feac https://m.edsoo.ru/b75edeOe
MHOTOYTOJIbHUKA
62 'Iflf[):;:;;:;;joﬂﬁo? 11-\1/[(1)\/[261\/[6 21 "epens Brbmaorexa IIOK
s " https://m.eds00.ru/40947485
YTJIOB MHOTOYTOJIbHUKA
63 Ep;;g aKgni?{i?: - 21 nenens | Dromoreia LIOK
pAMOYT https://m.edsoo.ru/330d63ff
TPEYrOJHLHUKOB
64 Ep;;g aKgni?{i?: - 22 wenens | Dromoreia LIOK
pAMOYT https://m.edsoo.ru/0el544dc
TPEYrOJIHLHUKOB
but6mmoreka [IOK
65 [MeprieHIUKYIISAp U HAKIIOHHAS 22 mepens | https://m.eds00.ru/957310000000
000
CBOHCTBO MeIUAaHbI
IPSIMOYTOJIBHOT'O 29 Bu6muotexa [JOK
66 TPEYrOJIbHUKA, TPOBEAEHHON HeAe https://m.edsoo.ru/b34a450e
K THIIOTEHY3€
CBoIICTBO MeIMaHbI
MPSMOYTOJIBHOTO 23 bubmuoteka [JOK
67 TPEYroJbHUKA, TPOBEAEHHOM HeAc https://m.edsoo.ru/83fabf79
K THIIOTEHY3€
[IpAMOYTOJIbHBIN TPEYTrOIBHUK 23 bubnuoreka [JOK
68 ¢ yriiom B 30 rpamycos feAct https://m.edsoo.ru/52b57d0f
69 IIpsAMOYTOIBHBIN TPEYTOJIBHUK 23 mexens Bu6muotexa [JOK

¢ yriioM B 30 rpamycoB

https://m.edsoo.ru/aec6d443
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COOTHOILICHUS MEKITY

bu6mmoreka [IOK

70 CTOPOHAMIT 1 YTJTaMi 24 Hepenst https://m.edsoo.ru/95db41{7
TpeyrojbHUKa

71 ST%OT:;;I;IH;I ; 1\;IIea}Il\(fI[/Iy 24 "epnens bubmmorexa LIOK

p 4 https://m.edsoo.ru/5ea388d0

TpeyroJbHUKa

7| Hepasencrsoommme 24 uesens | BHOMOTeRa LIOK

pasert A https://m.edsoo.ru/50fa9985

JIOMaHOM
HepaBenctBo Mexmy
MIEPIECHIUKYIISIPOM U ) bubmmoreka [JOK

73 HaKJIOHHOM. Paccrosinue ot > Hepes https://m.edsoo.ru/7284cbde
TOYKHU 1O NPSIMOU
KonTtponsHas pabora o

74 Ielzlawgngf;r;yroanme 25 Hexens bubnuoreka [JOK
"p yr ’ https://m.edso00.ru/85f00be3

I'eomeTpuueckue

HepaBeHCTBA"
OKpyXHOCTb, XOPJIbI 25 bubnmoreka [JOK

73 JINaMEeTPBI, UX CBOMCTBA Heae https://m.edsoo.ru/588c3al8d
OKpY>XHOCTb, XOPbI 26 bubnuoreka [JOK

76 JTMAMETPBI, UX CBOWCTBA Heae https://m.edsoo0.ru/02406d49
B3aumHoe pacnionoxxenue
OKPY’KHOCTH Y MPSMO. 26 bubnuoreka [JOK

77 KacatenpHas u cexymias K HeAc https://m.edsoo.ru/00d222d9
OKPYXHOCTHU
B3anmnoe pacnosioxenne
OKPY>KHOCTH U TIPSIMO. ) bubnmoreka [JOK

78 KacarenbHast u cexymias K 6 Hepens https://m.edsoo.ru/4f8753bb
OKPYKHOCTH
B3aumHoe pacnionoxxenue

79 OKPY’KHOCTH Y MPSMO. 27 Hexens bubmuoteka [JOK

Kacarenbnas u cexymas x
OKPY>KHOCTH

https://m.edsoo.ru/a52{2800
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OKpy’KHOCTb, BIUCAaHHAs B

bu6mmoreka [IOK

27
80 yrou feAct https://m.edsoo.ru/3767ac35
OKpyXHOCTb, BIUCAHHAS B bubmmoreka [JOK
) 27
81 yTOJ HeAcH https://m.edsoo.ru/f019¢49b
[ToHsiTHE O TEOMETPUUECKOM
Mecte Touek. [Ipumepsnl ) bubmmoreka [JOK
82 T€OMETPUUECKUX MECT TOUEK 8 Hepens https://m.edsoo.ru/9bdd6b63
Ha TUIOCKOCTH
[TonsiTE O TEOMETPUUECKOM
MecTte Touek. [Tpumepsnl 8 bubmuoteka [JOK
83 TreOMETPUYECKUX MECT TOUEK HeAc https://m.edsoo.ru/621adf85
Ha TIOCKOCTH
OnucaHHas OKPYKHOCTh bubmuoteka [JOK
28
84 TPEYroJibHUKA, €€ IIEHTP HeAc https://m.edsoo.ru/f5b41bc7
OrnucanHast OKPYKHOCTb bubnmoreka [JOK
29
85 TPEYTOJIbHUKA, €€ TICHTP HeAcH https://m.edsoo.ru/c96254¢9
86 il)te;innre; M:EGI/II{I:/IGI/(I: e 29 nenenst bubmmorexa LIOK
pHp https://m.edsoo.ru/5894¢7a4
TeOMETPHUECKHX 3a]a4
87 il)te;innre; M:EGI/II{I:/IGI/(I: e 29 nenenst bubmmorexa LIOK
prp https://m.edsoo.ru/784342d1
TeOMETPHUECKUX 3a]a4
88 if)?{Teiﬂnre; Mee;fe?;epf e 30 negens bubmuorexa LIOK
pHp https://m.edsoo.ru/05853a22
TeOMETPHUECKHX 3a]a4
89 il)te;innre; M:EGI/II{I:/IGI/(I: e 30 Henmenst bubmmorexa LIOK
pHp https://m.edsoo.ru/6903dff0
TeOMETPHUECKHX 3a]a4
O060oCcHOBaHUS TPOCTEUIITUX
MOCTPOCHUIA, ITAITBI 331a4U Ha Butmiorexa [[OK
90 MOCTPOEHUS, PELICHHE 3a]1a4 30 Hepens

Ha OCTPOEHUE LUPKYJIEM U
JINHENUKOU

https://m.edsoo.ru/e511d730
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91

O06ocHOBaHUS TPOCTEUIITUX
MIOCTPOEHUM, ATaIlbl 3a7a4H Ha
MOCTPOEHUS, PELICHHE 3a/1a4
Ha OCTPOEHUE LUPKYIIEM U
JIMHENKON

31 wenensa

Bbubmunoreka LIOK
https://m.edsoo.ru/f3bfbf74

92

KoHnTtponbHas paborta mo Teme
"OKpy>KHOCTb.

['eomeTpuyeckue Mecta TOUEK.

ITocTpoeHus ¢ MOMOIIBIO
IUPKYJIS ¥ JIMHEHKH"

31 wenensa

bubmunoreka LIOK
https://m.edsoo.ru/791dafc6

93

[ToBTOpeHHE 1 0600IIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBS3U
MEXy pa3TUIHBIMU TEMAMHU

Kypca

31 wenensa

bubmunoreka LIOK
https://m.edsoo.ru/f0e38fa3

94

[ToBTOpeHHE 1 0600IIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBS3U
MEXy pa3TUIHBIMU TEMAMHU

Kypca

32 genensa

bubmunoreka LIOK
https://m.edsoo.ru/38a31139

95

[ToBTOpeHue 1 0600IIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIIMUX CBS3U
MEXy pa3TUIHBIMU TEMAMHU

Kypca

32 "Henensa

bubmunoreka LIOK
https://m.edso0o0.ru/7382bcc4

96

[ToBTOpeHHE 1 060OIIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBS3U
MEXy pa3TUIHBIMU TEMAMHU

Kypca

32 "Henensa

but6mmoreka [IOK
https://m.edsoo.ru/a4f457ea

97

[ToBTOpeHHE 1 060OIIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIIUX CBS3U
MEXy pa3TUIHBIMU TEMAMHU

Kypca

33 genensa

bu6mmoreka [IOK
https://m.edsoo.ru/07e567¢l
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[ToBTOpeHHE 1 060OIIEHNE.
Pemenune 3amau,

98 WJUTFOCTPH UX CBSI3U 1 33 negens Bubmzorexa LHOK
PHPYIOTIL https://m.edsoo.ru/8a4b9%4e4
MEXy pa3TUIHBIMU TEMAMHU
Kypca
[ToBTOpeHHE 1 060OIIEHNE.
99 Ei?}zléf e; yion HX CBSI3U 1 33 negens Bubmzorexa LHOK
PHPYIOIIL https://m.edsoo.ru/397d166b
MEXy pa3TUIHBIMU TEMAMHU
Kypca
[ToBTOpeHHE 1 0600IIEHNE.
100 ﬁifiﬁf - 1 34 nenens | Drommorexa LIOK
PHPYIOTIL https://m.edsoo.ru/c60d778a
MEXy pa3TUIHBIMU TEMAMHU
Kypca
Ntorosas KOHTpoOJIbHAS bubnuoreka [JOK
34
101 pabota ! feAct https://m.edsoo.ru/fd50754a
[ToBTOpenue u o6o0IICHNE.
Pemenne 3amau,
102 WJUTFOCTPUPYIOLIUX CBS3U 1 34 nenens Bubmmorexa [IOK

MEXy Pa3TMIHBIMHA TEMAMHU
Kypca

https://m.edsoo0.ru/971{7836

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

102
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IMPOBEPAEMBIE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHHA OCHOBHOM
OBPA30OBATEJIbHOH ITPOT'PAMMBI

7 KJIACC

Kon
NMpoBePSIeMOro
pe3yjabTara

6

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

I'eomeTpus

6.1

Pacno3naBaTh u3yueHHBIE TeoMeTpuueckue (GUTYphl, OINpeneisaTh HX
B3aMMHOE  pAacloJIOKEHUE, HM300paxaTrb TreoMeTpudeckue  (Qurypsl,
BBITMOJHATH YEPTEXKH IO YCIOBUIO 3a7aud. M3MepsaTh TMHENWHbIE U YTIIOBbIE
BEJIMYMHBI. Pemiate 3amauv Ha BBIYUCIICHUE JUIMH OTPE3KOB U BEIUYUH
yTJIOB

6.2

Jenate rpyOyi0 OLEHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B
peanbHON KM3HM, Pa3MEpOB HPUPOAHBIX OOBEKTOB. Pasnmuyarh pasmepsl
9TUX 00BEKTOB MO MOPSJIKY BEITUYUHBI

6.3

CTpouTh 4epTekH K T€OMETPUUECKHUM 3a/1adam

6.4

[Tonb30oBaTbCs TNpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIIOIb30BaTh
NPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB NPU pPELICHUU
3a/1a4

6.5

[TpoBOIUTH JTIOTHYECKHE PACCYKICHUS C UCIOIB30BAHUEM F€OMETPUICCKUX
TEOpeM

6.6

[lonb3oBaTbesl NMpU3HAKAMKU pPaBEHCTBA IMPSMOYTOJBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEIUaHbl, IPOBEIEHHOW K THUIOTEHY3€ IPAMOYTOJIBHOIO
TPEYroJIbHUKA, B PEHIEHMHY T€OMETPUUECKHX 3a]a4

6.7

Onpenendarb NapayieAbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpPBIE
oOpa3zyer ¢ HUMHU cekymas. OmnpeaensiTe MNapauIeNbHOCTh MPSMBIX C
MIOMOLIBI0 PABEHCTBA PACCTOSSHUM OT TOYEK OJHOM MpPSAMOM 1O TOYEK
JPYror NpsMoi

6.8

Pemate 3amaun Ha kieTyaToi Oymare

6.9

[TpoBOAUTH BBIUMCIEHHMS U HAaXOAWTh YHUCIOBBIE U OYKBEHHbIE 3HAUYEHUS
YIJIOB B TEOMETPUUYECKUX 3aJadaX C HCIOIb30BAHUEM CYMMBI YIJIOB
TPEYroJbHUKOB U MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHbIX IpHU
[IEPECECUCHUM  JABYX  IApaJUIeIbHBIX  IpsAMBIX  CeKyweh. Pemarts
IIPAKTUYECKHE 3a/1a4M HA HAXOXKACHUE YITIOB

6.10

Brnaners HOHATHEM TI€OMETPUUYECKOIO MECTa TOYEK. YMETh OIpPENelsiTh
OMCCeKTpUCY yIa W CEpeAWHHBIA TEPHEHIUKYISAP K OTpPE3KYy Kak
reOMETPUYECKUE MECTa TOUEK

6.11

DopMyTUpOBaTH ONpEACNICHUsI OKPYKHOCTU M Kpyra, XOpIbl U AHaMmeTpa
OKPY’KHOCTH, IOJB30BATHCA UX CBOMCTBAaMHU. YMEThH MNPpUMCHATH 3OTU
CBOICTBA MPU PEUICHUM 3a]1a4

6.12

BraneTs moHATHEM ONMMCAHHOW OKOJO TPEYrOJbHHKA OKPYXHOCTH, YMETh
HaxoauTh e€ 1eHTp. [lomp3oBaThcs (hakTamMu O TOM, YTO OMCCEKTPHUCHI
VIJIOB TPEYTrOJbHUKA TIEPECceKaroTCs B OJHOM TOYKEe, M O TOM, YTO
CepeIMHHbIC MEPIEHANKYIISIPBI K CTOPOHAM TPEYTroJibHUKA MEPECceKaroTcs B
OJTHOM TOYKE
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Bianetrs nmoHsaTHEM KacaTelbHON K OKPY>KHOCTH, MOJB30BATHCS TEOPEMOM O

6.13 NEPHEHAUKYJIIPHOCTH KACAaTEeIbHOM U paauyca, IPOBEAEHHOIO K TOYKE
KAacaHus
6.14 [Tonb3oBaThcA npOCTeﬁLPI/IMH F€OMETPUYECKMMH  HEPAaBEHCTBaMHU,
MOHUMATh UX MPAKTUYECKUN CMBICI
6.15 HpOBozEHTL OCHOBHbBIE T€OMETPUUECKUE MOCTPOCHHUS C MOMOILBIO LUPKYIIS
Y JIMHENKN
7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIEPKAHUSA
6 I'eomeTpust
HavansHele nmoHATHs reomerpuu. Touka, npsiMas, OTPE30K, JOyd. YToia. Buael
6.1 yrioB. BepTukaibHble M cMexHbIe yriabl. buccektpuca yria. Jlomanas,
MHOTOYTOoJbHUK. [lapanienbHoCTh U NepHIeHANKYISIPHOCTD MPSMBIX
6.2 Cummerpuunbie ¢urypbl. OCHOBHBIE CBOMCTBa OceBOW cummerpuu. IIpumepsl
CUMMETPHUH B OKPYKAIOIIEM MUPE
6.3 OCHOBHBIE ITOCTPOEHHUS C MTOMOIIBIO IUPKYJSA U JIHMHEHKU. TpeyronbHuk. Bricora,
MearaHa, OMCCeKTprca, MX CBOMCTBA
6.4 PaBHOOe1peHHBII U PAaBHOCTOPOHHUM  TPEYrOJIbHUKH. HepasencrBo
TPEYTrOJIbHUKA
6.5 CpoiicTBa M NpHU3HAKU PaBHOOEIPEHHOrO TpeyrosibHHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB
6.6 CBoiicTBa M TNpU3HAKU MapauleNibHBIX MpsMbIX. CymMMma yIJIOB TPEYroJbHUKA.
Breminue yriel TpeyroibHHUKa
[IpsmMoyronbHelii  TpeyrosbHUK.  CBOMCTBO  MEIMAaHBl  MPSMOYTOJIBHOTO
6.7 TpeyroJibHUKa,  NpOBEACHHOM K  rumoreHy3e. lIpusHaku  paBeHCTBa
MIPSIMOYTOJIBHBIX TPEYTOJbHUKOB. IIpsIMOYTrOJBbHBIN TPEYTOJbHUK C YIiIoM B 30°
HepaBeHcTBa B reomMeTpun: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOH, TeopemMa O OoinbleM yriae W OoJbIIel CTOPOHE TPEYTroIbHUKA.
[lepneHquKynsp ¥ HaKJIOHHAs
6.9 ['eomeTpuyeckoe mecTo To4ek. bruccekTpuca yria u cepeIuHHBIN MEePIEeHIUKYIISIP
K OTPE3KYy KaK FTeOMETPUUYECKHE MECTA TOUEK
6.10 OKpyXHOCTb M KpYT, XOpJa U JUaMeTp, UX CBOWCTBa. B3anmHOe pacronoxeHue

OKpPYXKHOCTH M nipsiMoii. KacarenbHast 1 cexyas K OKpy>KHOCTH

6.11

OkpyKHOCTb, BOHCaHHass B Yroj. BmucanHas u omnMcaHHas OKPYKHOCTH
TpPEyroJIbHUKA

ITPOBEPAEMBIE HA OI'D 110 MATEMATHKE TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHHSA OCHOBHOM OBPA30OBATEJIBLHON TPOT'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA

NnmpoBepsaAEeMoro OCHOBHOM 06pa30BaTeJ’[I>HOI7I nmporpaMmmbl OCHOBHOI'O oﬁmero
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TpedoOBaHMS

oOpa3oBanus Ha ocHoBe PI'OC

YMeHune onepupoBaTh NOHATHAMM: MHOXKECTBO, IIOJIMHOKECTBO, ONEPALNN
HaJl MHOXXECTBaMH; YMEHHUE ONIEpUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad,
JEpEeBO, LUKJI, IPUMEHATh UX IPU PEIICHUH 3aJa4; YMEHHUE HCIOJIb30BATh
rpadpuveckoe TpEeICTaBICHUE MHOXKECTB JJsI ONHCAHUS pealbHbIX
IPOLIECCOB U SIBJICHUH, P PEIICHUH 33]1a4 U3 APYTHX Y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh TOHATHSMHU: ONpEIENIeHHuEe, aKchuoma, Teopema,
JI0OKa3aTelIbCTBO; ~ YMEHUE  paclio3HaBaTh  WUCTUHHBIE UM JIOKHBIE
BbICKa3bIBaHUS, TMPUBOAUTH MpPUMEPbl U  KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAHUS M OTPHUIIAHUS BHICKAa3bIBAHUN

YMeHue omnepupoBaTh IOHSATUSMHU: HATYpalbHOE 4YHCIIO, MPOCTOE U
COCTaBHOE YHCJIO, JIETUMOCTh HATYPAJIbHBIX YWCEN, TPU3HAKH JIETUMOCTH,
[[eJI0€ YUCJIO, MOJYJIb YHciia, OOBIKHOBEHHAS JpOObh W NECATUYHAS APOOB,
CTAaHJAPTHBIA BHJ YWCJIA, PAIMOHAJIBLHOE YHCIIO, UPpPAlMOHATBLHOE YHCITIO,
apu(MeTHUECKU KBaJpaTHBI KOPEHb; YMEHHUE BBINOJHATH ACUCTBUS C
YUCJIaMH, CPAaBHHMBATh M YIOPSIOYMBATH YKCJIA, MPEACTABIATH YWCIA HA
KOOPJMHATHON TPSIMOM, OKPYTJISATh YHCIA; YMEHHE JelaTh MPUKHIKY U
OIICHKY pe3yJIbTaTa BHIYUCICHUI

VYMeHue omnepupoBaTh TOHSATHUSAMH: CTENEHb C IIETBIM IIOKa3aTeseM,
apu(dMeTHUECKUI KBaIpaTHbIM KOPEHb, MHOTOWIEH, alredpandeckas Apoob,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOH CTEHNeHH Ooublie
€IMHUIIBI; YMEHHE BBIMOJHATH Pacuy€Tel Mo (GopmyiaaM, MpeoOpa3oBaHUS
EeBIX, JAPOOHO-PAIMOHATIBHBIX BBIPAKEHUH W BBIPAKCHWH C KOPHSIMH,
pa3ioKeHne MHOTOYJICHAa Ha MHOXKUTENU, B TOM YHUCIIE C MCIIOJIb30BAaHHEM
(GopMys pa3HOCTH KBAIPaTOB U KBA/IpaTa CyMMBI U pa3HOCTH

YMeHune onepupoBaTh IMOHATUSMHU: YHCIOBOE DPABEHCTBO, YPAaBHEHHE C
OJIHOW NEPEMEHHOM, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pelaTh JIMHEHHBIE W  KBaJpaTHble YpaBHEHUs, JPOOHO-
palrOHAIbHBIE YPABHEHUS C OHOU IIEPEMEHHOMU, CUCTEMBI JBYX JIMHEWHBIX
YpaBHEHM, TMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OAHOW IEPEMEHHOW, B TOM YHCIE IIPU
pElIeHNH 3a1a4d U3 APYTruX NPEeAMETOB M IPAKTHYECKHUX 3a7ad; YMCHHE
UCIIOJIB30BaTh KOOPAWHATHYIO NPAMYIO U KOOPAWHATHYIO IUIOCKOCTH IS
M300pakKCHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne omepupoBaTth MOHATUSIMH: GYHKIHS, Tpaduk (QYHKIUH, HYITH
GYHKIINHM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IMPOMEXKYTKH BO3paCcTaHUS,
yObIBaHMS, HaWOOJIbIIEE W HAWMEHbIIIEe 3HA4YCHUs (QYHKIUHA, yMCHHE
OTepUPOBATh TMOHATHSIMH: TMpsSMasi TPOMOPIUOHATBLHOCTh, JIMHEWHAs
byHKIMS, KBaapaTWyHas (QyHKIWsA, oOpaTHas MPOMOPIHOHATBHOCTD,
napabosna, rurnep0osia; yMeHUEe CTPOUThH TpaduKu GYHKUIHH, UCTIONB30BATh
rpaduKd UL ONPEJACICHUS CBOWCTB MPOIECCOB W 3aBUCHUMOCTCH, IS
pelieHus 3agad W3 JIPYTHX Y4YeOHBIX MPEAMETOB WM pPEaJbHOW JKU3HH,
yYMEHHUE BBIpaXKaTh (HOpMysIaMH 3aBHCHMOCTH MEKIY BEIIMIHMHAMHU

YMeHue onepupoBaTh NOHATUSAMHU: MOCIIEOBATEILHOCTD, apu(MeTHuyecKas
U TEOMETpUYECKAas IPOrpEeCcCHMU; YMEHHME HCIIONb30BaThb CBOWCTBA
nocie0BaTeNbHOCTEH, POPMYIIBl CyMMBI U OOILIEro 4jieHa MpU PelIeHUur
3a1a4, B TOM 4YHCIE 3a1ad M3 JPYruxX y4eOHBIX MPEIMETOB U pealbHOU
YKU3HU

YMeHue pemiath 3a/1a4 pa3HbIX TUIOB (B TOM YKCJIE€ HA MPOLEHTHI, JOJIU U
YacTH, ABI)KEHHE, paboTy, IIEHY TOBAPOB M CTOMMOCTH MOKYIIOK W YCIYT,
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HAQJIOTH, 3aJaud M3 O00JacTh YNpaBICHHUsS JIMYHBIMH U CEMEHHBIMU
¢uHAHCAMM); YMEHHUE COCTABJIATH BBIPAXKCHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCJIOBHMIO 3aJayd, HCCIENOBATH IIOJYyYEHHOE pEIICHHE H
OLIGHUBATh MPABJIONOAOOHOCTD MOJYYCHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATHIMU: (UTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHasi, YroJl, MHOTOYIOJIBHUK, TPEYTOJbHHUK, PaBHOOCAPEHHBIH U
PaBHOCTOPOHHHUI TPEYrOJIbHUKH, MPSIMOYTOJIbHBIN TPEyrojJbHHUK, MeIuaHa,
Onccekrpuca " BBICOTA TPEyroJIbHUKA, Y4eTHIPEXYTOJIbHHUK,
napauiesnorpaMMm, poM0O, MPsIMOYTOJIbHUK, KBaIpaT, TPaneluus; OKpPY>KHOCTb,
KpYT, KacaTesbHast; 3HAaKOMCTBO C TPOCTPAHCTBEHHBIMHU (PUTYpaMU; YMCHHE
pemaTh 3aJa4d, B TOM YHCJIE W3 MOBCEIHEBHOW XH3HHU, Ha HAXOXXICHHE
TEOMETPUYECKUX BEJIIMYMH C NPUMEHEHHEM HM3YYEHHBIX CBOHCTB QUTyp H
¢axToB

10

YMeHue omnepupoBaTh MOHSATHSAMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapaUIeNbHOCTh W TEPIEHANKYISIPHOCTh HPSAMBIX, YTOJI
MEXIY MPSIMBIMH, IEPIIEHANKYIISIP, HAKIIOHHAS, IPOEKIHs, mogodue Gpuryp,
HOAO0OHBIE TPEYrOJNbHUKH, CHMMETPHS OTHOCHTEIFHO TOYKH M MPSMOH;
YMEHHUE paclo3HaBaTh pPaBEHCTBO, CHUMMETpPHIO U mojaodue ¢uryp,
NapaJuIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MHpE

11

YMeHne ornepupoBaTh MOHATHUSMHU: JIJTMHA, PACCTOSHHE, YTroji (BEIHMYMHA
yIila, CHHYC U KOCUHYC yTJla TPEYroJbHUKA), IJIOIIA/b; YMEHUE OLIEHUBATh
pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYKAIOIIIEM MUPE; YMEHHE IPUMEHSITh
dbopMyITBI IEpUMETPA U TUIOIIAIA MHOTOYTOJIbHUKOB, IJTUHBI OKPYKHOCTH U
IJIOMIA M Kpyra, o0beMa MPSIMOYTOJIBHOTO TMapajuieNienuIieia; yYMEHHE
MPUMEHSATh NPU3HAKKA PABEHCTBA TPEYrOJILHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroyibHUKa, TeopeMy Iludaropa, TPUTOHOMETPUUYECKHE COOTHOIICHHS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUMI, ITONIAAEN

12

Ymenue  u3zoOpakaTh  IMijockue  GUIYypel W UX  KOMOWHAIMH,
IPOCTPAaHCTBEHHbIE (QUTYpHl OT pYKH, C IOMOLIbIO YEPTEKHBIX
UHCTPYMEHTOB M AJIEKTPOHHBIX CPEACTB MO TEKCTOBOMY HJIM CUMBOJIBHOMY
OITMCAHUIO

13

YMeHue onepupoBaTh MOHATHUAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT;
KOOpAMHATBl TOYKH, BEKTOP, CyMMa BEKTOpOB, IIPOU3BEACHHUE BEKTOpA Ha
YHUCIIO, CKAJIAPHOE TPOU3BEIACHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPHI U KOOPJAUHATHI JUISl TIPEJCTABICHUSI JAHHBIX W PEIICHUs 3a/1ay, B
TOM YHCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU

14

YMeHue onepupoBaTh MOHSATHAMH: CTOJIOMKOBBIE U KPYTOBBIE AWArPaMMBI,
TaOIUIIBI, cpesiHee apu(MeTHIecKoe, MeinaHa, Hauboblee 1 HauMEHbIIIee
3HAUeHHs,  pa3Max  4YMCcIoBOro  Habopa;  yMEHHME  W3BIEKarTh,
UHTEPIPETHPOBATH U MPEOOPa3OBBIBATH HHPOPMALIUIO, TPEACTABICHHYIO B
Ta0NMIIaX ¥ Ha AWarpaMmax, OTPaKaroIlyl0 CBOWCTBA W XapaKTEPUCTHKU
peanbHBIX MPOIECCOB U SIBICHUH; yMEHHE paclo3HaBaThb W3MEHUYUBBIC
BEJINYMHBI B OKPYKAIOIIEM MUPE

15

YMeHne omnepupoBaTh TOHATHAMH: CIYYalHBIM OMBIT  (CIy4YalHBIN
OKCIEPUMEHT),  DJIEMEHTApHOE  COOBITHE  (dJEMEHTapHBIM  MCXON)
CIIy4aifHOTO OIbITa, CIy4yallHOE COOBITHE, BEPOSTHOCTH COOBITHS; yMEHUE
HaXOJUTh  BEPOSATHOCTH  CIy4alHBIX  COOBITUH B OOBITaX  C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSIMH; YMEHHUE pellaTh 3aJauu
METOZIOM OpTraHM30BAaHHOTO Iepedopa W C HCHOJIb30BAaHMEM IpaBHIIA
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSITHOCTU pEalTbHBIX COOBITHH U
SIBJICHUH, TIOHUMAaTh POJb NPAKTUYECKH JOCTOBEPHBIX M MAJOBEPOSITHBIX
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COOBITHI B OKpYXAaloIlleM MHpE U B >KM3HU; 3HAKOMCTBO C TOHATHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHUCENT U €ro
pOJIBIO B MACCOBBIX SIBICHUSIX

16

YMeHne BbIOMpATh MOIXOIANINNA M3yUYEHHBIH METO JJIS PEIICHUs 3aauH,
NPUBOAUTH MPUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOAE U
J)KA3HU, PACcloO3HaBaTh MPOSIBJICHHE 3aKOHOB MaTEMaTUKH B HUCKYCCTBE,
OMUCHIBaTh OTJICJbHBIE BBIJAIOIIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOJ€
pa3BUTHSI MAaTEMaTUKU KAaK HAayKH, MPUBOAUTH MPUMEPbl MAaTEMaTUYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUU

IHEPEYEHbB 3JIEMEHTOB COJAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D ITO
MATEMATHKE

Kon

IIpoBepsieMblii JJIEMEHT COJIePKAHUSA

1

Yucna ¥ BEIYUCIIEHUS

1.1

HaTypaJ'IBHBIe " LEIbIC YHCIIa. HpI/ISHaKI/I JCIINMOCTH LCIIBIX YHUCEIT

OOBIKHOBEHHBIE W JECATUYHBIC IPOOU, MPOICHTHI, OCCKOHEYHBIC IMEPHUOINYCCKUE

1.2 pobu
1.3 ParnmonanbHble yncna. ApudMeTHUeCKue onepaly ¢ paioHAIbHBIMUA YUCIAMU
1.4 JleiictButenpHbie yncna. ApudMeTndecKue onepanuy ¢ AeMCTBUTEILHBIMU YHCIAMU
15 HpH6Jm>KéHvHHe BBIYHCIICHHUS], IPABUIIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yibTaTa
BBIYMCIICHUN
2 Anrebpanyeckue BhIpaKEHUS
2.1 bykBeHHbIE BhIpa)XE€HUS (BBIPAKCHUS C TIEPEMEHHBIMH )
29 Crenenb ¢ 1ebIM nokazaresieM. CTeneHb ¢ palioHaIbHbIM MoKa3aTeneM. CBoilcTBa
CTENEHU
2.3 MHorouseHsl
2.4 Anrebpanueckas 1pooOb
25 Apudmernueckuit KOpCHE HaTypaibHOH creneHu. [leiicTBus ¢ apudmerudyeckuMu
KOPHSIMH HAaTYPAJIbHON CTENEHU
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 I{enwie u poOHO-panoHaIbHbIC YpaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPAaBHCHHI
39 [lensle u napoOHO-palMOHaidbHbIE HepaBeHCTBA. (CHUCTEMbl U COBOKYIHOCTH
HEPABEHCTB
3.3 Pemienne TeKCTOBBIX 3a/1a4
4 UYucnoBble NOCIEA0BATENBHOCTH
4.1 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEHN
4.2 Apudmernueckas 1 reomeTpuieckas nporpeccuu. opmysa CI0KHBIX TPOIIEHTOB
5 DyHKIHH
OynHkuus, crnocodsl 3aganust GyHkuu. I'paduk ¢pynkumun. OOnmacTs onpeaencHus U
51 MHOECTBO 3HaueHud GyHkiuu. Hymn ¢yakumun. [IpoMexyTkun 3HAKOMOCTOSTHCTBA.
o [IpoMexyTKM MOHOTOHHOCTH (YHKIHH. MaKCUMyMbl U MHUHUMYMBI (DYHKIUU.
Haubonbiiee n HanMeHblee 3HaueHne (QYHKIIUU Ha IPOMEKYTKE
6 KoopauHatsl Ha psiMOIl ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOpAMHATHI HA MIJIOCKOCTH

26



7 I'eomeTpus

7.1 I"'eomeTpuyeckue GUrypsl U UX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOroyrojibHUKH
7.4 OKpY>XKHOCTb U KpYT'
7.5 N3MepeHne reoMeTpruueCKuX BEJTMYNH
7.6 BekTopel Ha II0CKOCTH
8 BeposaTHOCTh U cTaThCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHOCTB
8.3 KomMmOunaropuka
8.4 MHoxecTBa
8.5 I'padsr

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

I'eomerpus, 7-9 knacesl/ Atanacsia JI.C., byrysos B.®., Kagomues C.b. u npyrue, AkunonepHoe
obmectBo «M3naTenpcTBO «IIpocBemnienue»

METOANYECKHUE MATEPHUAJIBI IJISI YUUTEJIA

VYueonuk ['eomerpus, 7-9 knaccel/ Atanacsia JI.C., byry3os B.®., Kagommes C.b. u npyrue,
AxnmonepHoe obmiectBo «M3marenscTBo «lIpocBerienne»

* DOVYe Pabouas mporpamMmma U METOJMYECKHUE TTOCOOUS (Ha caiiTe prosv.ru)

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

®denepanbHbIi IIEHTP HHPOPMAITMOHHO-00pa3oBaTeabHbIX pecypcoB (DLIOP)
http://eor.edu.ru

» Equnas xoiuieKknus U poBeIX 00pa30oBaTeIbHBIX PECYpPCOB
http://school-collection.edu.ru

* EanHOE 0KHO A0CTymNa K 00pa3oBaTelbHBIM pecypcam

http://window.edu.ru

* Karasor yueOHbIX U31aHHI, 000PYIOBaHHS U SJIEKTPOHHBIX 00pa30BaTEIIbLHBIX PECYPCOB JIJIsl 0OIIEro

oOpa3oBaHUs

http://ndce.edu.ru

* [ITkOBHBIM HOpTAT

http://www.portalschool.ru

Marepuansl o MmaTreMaTuke B EquHoi komtekuuu nudpoBbix 00pa3oBaTeIbHbIX
pecypcoB

http://school-collection.edu.ru/collection/matematika

* MOCKOBCKHUH IIEHTP HENPEPHIBHOI'O MAaTEMaTHYECKOro 00pa30BaHuUs
http://www.mccme.ru

* 3a1auy 110 TEOMETPHU: NH(POPMAIIMOHHO-TIOMCKOBAs CUCTEMA
http://zadachi.mccme.ru

* IHTepHET-NPOEKT «3a1aum»

http://www.problems.ru

* KomnbroTepHast MaTeMaTuKa B IIKOJIE
http://edu.of.ru/computermath
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JleMoBepcUH KOHTPOJIBHBIX PadoT

KonTtpoasnas padora Nel

«Ompe3ku. Yzno1y

Ha nyue ¢ nauanom B Touke O ormeuensl Touku A u B. Haitnure otpe3ok AB, eciu OA = 10,3 cm, OB =
2,4 cM. Kakyro nimuHy MOXET HIMETh OTpe30K AB?

Yrael COA u AOB — cmexssie. Yron COA pasen 105°. Uemy pasen yron AOB?

IIpu nepeceuenun npsiMeix ES 1 NM B Touke O 00pa3oBaivch 4eThIpE HEPA3BEPHYTHIX yria. Yroa EON
paBeH 61°. Haittu yrier NOS, SOM, MOE.

OnvH U3 CMEXHBIX YIII0B B 4 pa3za Oosnbiue agpyroro. Haiitu o6a yria.

(mon.) Cymma Beptukanbhbix yriioB NOE u BOS, o6pazoBanubix npu nepeceuenuu npsimeix NC u BE,
paBHa 86°. Haiiqute yron EOC.

KonTpoabnas padora Ne2

«PagHuvle mpeyzoilbHuUKu»

1.

Hano: AO =BO, CO =DO,

CO=5cm, BO=3cm, BD=4cm.

Haiitu: mepumerp A CAO.

JIya AD — 6uccextpuca yria A. Ha croponax yria A ormedens! Touku B u C, Tak, 4ro Z ADB =

Z ADC. Hoxazats, uto AB = AC.

B paBnobenpennom tpeyroipanke ABC touku K n M sBnsitoTes cepeannamu 60koBbIX cTopoH AB 1 BC
cootBeTcTBeHHO. BD — Meamana tpeyronpauka. Jlokazars, uto A BKD = A BMD.

(mom.) B paBHOOEIPEHHOM TPEYTOJIBHUKE C TepUMeTpoM 48 cM OOKOBasi CTOPOHA OTHOCUTCS K OCHOBAHHIO
Kak 5 : 2. HaliTk CTOPOHBI TPEYTOJIBHUKA.

KonTtpoabnas padora Ne 3

«Hapa]lfle]lblible npiamboie»

Hano: a ll 6, ¢ - cexymas, Z1+2£2=102° " Hajiru: ee 00pa3oBaBIINECs YIIIBL.
Tano: £1=24£2, £3=120°  Hapiru: £4.
Otpezok AD — 6uccekrpuca tpeyronsauka ABC. Uepes Touky D mpoBeneHa mpsiMasi, napasuiesbHast

cropore AB u nepecekaromast cropony AC B touke F. Haiitu yrel Tpeyronsauka ADF, ecu

ZBAC =172°

KonTpoabnas padora mo reomerpun Ne 4

«Cymma yenoe mpeyzoibHuKay

1.

B AABC AB>BC> AC. Haiitu £ A, £ B, Z C, ecu U3BECTHO, YTO OJWH M3 YIJIOB TPEYTOJbHAKA
pasen 120°, a npyroii 40°.
B tpeyronsauke ABC yron A pasen 50°, a yron B B 12 pa3 mensiue yrua C. Haittu yrust B u C.

B tpeyromsanke ABC yron C pasen 90°, a yron B pasen 35°, CD — BricoTa. Haiftu yriiel TpeyroipHIKA
ACD.
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4. IlepumeTp paBHOOEIPEHHOTO TPEYTOJBHHUKA paBeH 45 CM, a OJTHA U3 €r0 CTOPOH OO0JIbIINe Apyroi Ha 12 cM.
HaiiTi cTopoHBI TpeyroabHUKA.

5. (Homomuwur.) B tpeyronasanke ABC yron A mensbiue yria B B Tpu pasa, a BHEUIHHI YToJl IpU BepIIMHE A
00JIbIlIe BHEIIIHErO yIiia npu BepiiuHe B Ha 40°. Haiitu BHyTpeHHME yriibl Tpeyroisuuka ABC.

6. (Homomuwur.) B tpeyronasanke ABC yron C pasen 90°, a yron B pasen 70°. Ha katete AC oTnoxen
otpe3ok CD, pausiii CB. Haiitu yrier Tpeyronsauka ABD.

KonTposbnas padora Ne5

«lIpamoyzonsHblil mpeyzobHUK)

1. B tpeyroasauke ABC: £C =60° , £B =90° Bpicora BB, paBHa 2 cm. Haiitu AB.
2. B octpoyronsaom Tpeyronasauke MNP 6uccekTpuca yria M nepecekaet BeicoTy NK B Touke O,
mpuaem OK =9 cm. Haiitu paccrostaue ot Touku O mo mpsimoit MN.

3. OpauH U3 yII0B NPSMOYTOJIBHOTO TPEYroibHKKa paBeH 60°, a CyMMa IT'MIIOTEHY3bl 1 MEHBILIETO KaTeTa
paBHa 42 cM. Haiitu runoteHy3y TpeyrosbHUKA.

4. B tpeyronsauke ABC £4=90° , ZB =60° Ha ctopoHe AC orMedeHa Touka D Tak, 4to
£DBC =30° , DA =4 cm. Haiitu AC u paccrosuue ot Toukn D 110 croponst BC.

T'onoBasi KOHTpoOILHasA padoTa

1. Jlano: BO=DO, £ ABC = 45°, £ZBCD = 55°, £ AOC = 100°.
Haiitu: £ D.
Hoxazate: A ABO = A CDO.

2. B paBHo6enpennom tpeyronbanke ABC ¢ ocaoBannem AC yron B paBen 42°.
Haiinure nBa npyrux yria tpeyroasHuka ABC.

3. B mpamoyronsHoM Tpeyronbauke ABC ¢ npsmpiM yriom C mposenena Beicota CH, mpuaem CH = 8 e,
£ B = 45°. Haiigute runotenysy AB.
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