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HOACHUTEJBHASA 3AIIMCKA

['eomeTpuss Kak OJWH W3 OCHOBHBIX pa3leloOB IIKOJHHOW MAaTeMAaTHUKH, WMEIOIIHA
CBOCH IIeNbl0 00eCnevYnTh HM3yuYeHHUE CBOMCTB M pa3MepoB (uryp, UX OTHOIICHHNA W
B3aMMHOE PAaCIOJIOKEHUE, OMUPAETCA Ha JIOTUYECKYI0, JOKa3aTeNbHYIO JMHUIO. [[eHHOCTD
M3yYCHHUs T€OMETPUN Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs 3aKIIOYACTCS] B TOM, UTO
OOyJaromuiCcss YYUTCA TPOBOJIUTH JOKa3aTENbHBIE PACCYXKICHHS, CTPOUTH JIOTUYECKUE
YMO3aKJIIOUCHHUs, JTOKa3bIBaTh WCTUHHBIC YTBEPKACHUSA M CTPOUTH KOHTPIPUMEPHI K
JIO’)KHBIM, TIPOBOJUTH PACCYXKJEHUSI «OT MPOTHBHOIO», OTJIMYATh CBOMCTBA OT MPU3HAKOB,
dbopmynupoBaTh 00paTHBIE yTBepxkAcHUA. Oco0oe 3HAUYCHHE JOKa3aTelbHas JHMHHUS HMEET
IUTS yTIyONEHHOTO U3yUCHUS MAaTEMATHKH.

[lenpro HM3y4YeHUS] TEOMETPUM SBIIACTCS WCIOJIB30BAHUE €€ KaK WHCTPYMEHTA TIpH
pEIICHNH KaK MaTeMaTUYeCKUX, TaK M MPAKTUYECKHX 3a7au, BCTPEUAIOIIUXCS B PeabHOM
Ku3HU. OOyyaromuiicss JODKEH HAyYHThCS OINpEAeNsATh TeOMETPUYECKYI0 (QUrypy,
OMHKCHIBATh CIIOBAaMU YepTE&X WIM PHUCYHOK, HAWTH IUJIOMIAAb 3EMENIbHOTO YyYacTKa,
paccuuThIBaTh HEOOXOJMMYIO JJIMHY ONTOBOJOKOHHOTO KaOelys uiiu TpeOyeMble pa3Mepsl
rapaxa il aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIMTEIbHAS JIMHUS B
M3ydeHUH reoMeTpuu. l[lpy pemieHnn 3amad MPaKTHYECKOTO XapakTepa OOydaromuics
YUUTCS CTPOUTH MATEMaTUYECKUE MOJIEIH PEabHBIX >KMU3HEHHBIX CUTYallMid, TMPOBOJMUTH
BBIUUCJICHUS U OLICHUBATh aJIEKBATHOCTH IOJYYEHHOI'O pe3yibTara.

Oco0eHHOCTh y4eOHOro Kypca yriayOJEHHOTO M3Y4YE€HHUS T€OMETPUH COCTOUT B TOM,
4yT0 OOydaroluecs He MPOCTO 3HAKOMSTCS C ONpEeAENEHHBIMU MOHATHAMH, a YBEPEHHO
oBnazeBaioT uMH. CylIecTByIolmMe TEeMbl MPOrpaMMbl 0a30BOTO Kypca TE€OMETpHUU
M3y4yalTcs Ha OoJiee TIyOOKOM YpoOBHE, a oOydyaromuecsi MpUOOpETaroT YMEHWS,
MOMOTalOIIMe UM YBEPEHHO MPHUMEHSTh CBOM 3HAaHUS HE TOJbKO B MaTeMaTHWKe, HO U B
CMEXHBIX NpeaMeTax, Mpexae Bcero (Gu3mke U HH(POpPMATHKE, a TaKKe MOJIb30BaThCS
MOJTy4Y€HHBIMH 3HAHUSMH TP PEIICHUH MPAKTUICCKHUX 3a/1ad.

CornacHo yuyeOHOMY IIaHy B 7-9 kjaccax u3ydaercsl yriayOJI€HHBIM yuyeOHBIN Kypc
«"eomeTpus», KOTOPBIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3leibl conepkanus: «Havana
reoMerpun», «TpeyrompHukm», «OKpyX HOCTb», «UeTbpéxyronpHukn», «llogobuey,
«2QneMeHThl TpuroHoMerpumw», «llmomaan», a takxke «Meroa koopauHaT», «BekTophiy,
«IIpeoOpazoBaHMs TIOCKOCTI.

Ha uzydenune yuebHOro kypca «I'eomerpus» orBoautcs 306 wacos: B 7 kiacce — 102
yaca (3 yaca B Hezeno), B 8 kiacce — 102 ygaca (3 yaca B Henenio), B 9 kinacce — 102 gaca (3
yaca B HEJIEIIIO).



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Havajia reomerpun

Hcropusi BOBHMKHOBEHHUS M Pa3BUTHUS reoMeTpur. HadanbHble NMOHATUS T€OMETPHH.
Touka, mnpsmas, otTpe3ok, iayd. [lonarue o0 akcuome, TeopeMe, JI0Ka3aTEIbCTBE,
OIIPENICIICHNM.

B3anmHoe pacnosokeHue Todek Ha npsMou. M3mepeHnne JuMHbl OTpe3Ka, pacCTOsTHUE
MEX1y TOUYKaMHu.

[Tonmynnockocts M yros. Buasl yrnos. M3MepeHne BeauuMH yrioB. BepTukalbHbIE U
CMeHbIe yribl. [lapannensHble U NMEPIEHANKYISIPHBIE MpsMbIe. PaccTosHME OT TOYKM 10
npsamou. buccekrpuca yrna.

Jlomanas. Bwuael nomaneix. nuHa somaHou. MHuoroyroneHuku. Ilepumerp
MHOI'OyroyibHuKa. [IoHsATHE O BBIYKIIBIX U HEBBIIYKJIBIX MHOTOYI'OJIbHUKAX.

[lepBuuHbIe peACTABIECHUS O PABEHCTBE PUTYp, UX PACIIOTIOKEHUH, CHMMETPHUH.

[Ipocrenimue noctpoeHus. UHCTpyMEHTHI 111 U3BMEPEHUM U IOCTPOCHHU.

TpeyrojabHuKkH

Buapl  TpeyroiapHHUKOB:  OCTPOYIOJIBHBIE,  IIPSMOYIOJBHBIEC,  TYIOYIOJIbHBIE,
paBHOOEpEHHBIE, PABHOCTOPOHHME. MennaHa, OucceKkTpuca U BbICOTa TPEYTOJIbHUKA.

PaBeHcTBO TpeyronbHHUKOB. IIepBBIli M BTOPOM NMPU3HAKU PABEHCTBA TPEYTOJbHHUKOB.
PaBHOOEpEeHHBIE TPEYTOJIBHUKU U X CBOWCTBA. [IpU3Hak paBHOOEAPEHHOIO TPEYTOIbHUKA.
TpeTuit npu3HAaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHOlIEHUsT MEXJIy CTOPOHaMH M yrjaMu TpeyroibHuka. HepaBeHCTBO
TpeyroibHuKa. HepaBeHCTBO 0 JMHE JIOMaHOM.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oOceBOMl cummerpuu. IIpumepsl
CUMMETPHUU B OKPYKAIOIEM MUPE.

IHapannensHbie npsimbie. CyMMa yrjioB MHOTOYIOJIbHUKA

ITapannenbHOCTh NPSAMBIX, HCTOPUUYECKUE CBEIECHUS O Inocrynare EBkimmma u o poiau
JloGayeBCKOr0o B  OTKPBITUM HEEBKJIMIOBOM reomeTpun. CBoiicTBA U  TPU3HAKH
MapajulesibHbIX NOpsiMbIX. CyMMa yTJIOB TpEyrojabHHUKA. BHEmHWE Yriael TpPEyrojbHHUKA.
CyMMa BHYTPEHHHX YIJIOB MHOTOYTrOJIbHMKAa W CyMMa BHENIHUX YIJIOB BBIITYKIIOTO
MHOTI'OYT'OJIbHUKA.

IIpsiMmoyroJjibHble TPEYTrOJIbLHUKH

[Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IeprieHIuKyIIsip 1 HAKJIOHHASI.
CBOMCTBO MeIMaHbl IPSMOYTOJIBHOTO TPEYrOJIbHUKA, MPOBEAEHHOW K THUIIOTEHY3E.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTioM B 30°.

OkpyKHOCTH

[ToHATHS OKPYKHOCTM W Kpyra. DJEMEHTbl OKPY>KHOCTH W Kpyra: LEHTp, paguyc,
IUaMeTp, XOpAa, HUX CBOMCTBA. B3aMMHOE pacnoyiOKEHUE OKPYKHOCTM U IPSAMOM.
KacarenpHast m cexymas kK OKpyKHOCTH. OKpY»XHOCTb, BIHCaHHas B yroi. lIpocreimme
IIOCTPOEHUS C IIOMOIIBIO LIMPKYJIS U JINHENKH.



I'eomeTpuyeckune MecTa TOYEK

[TonsiTre 0 reomeTpruueckom Mecte Touek. [IpumMeprsl reoMeTpudecKnx MECT TOYEK Ha
IJIOCKOCTU. buccekTpuca yriia H  CEpEelIUHHBIM TMEPNEHAUKYISAP K OTPE3Ky Kak
reoMeTpudyeckre mecra todek. OnucaHHas OKPYKHOCTh TPEYroJibHUKA, €€ LeHTp. Merox
F€OMETPUYECKUX MECT TOUYEK ITPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

IMocTpoeHus ¢ MOMOIIBLIO HUPKYJIS U JIUHEHKHU

Ucropuueckue cenenus. OOG0CHOBaHUS MPOCTEUIINX MOCTPOCHUM, ATAMbl 3a7a4d Ha
MIOCTPOCHHS, PELICHUE 3a]1a4 HA TIOCTPOCHUE UPKYJIEM U JTUHEHKOM.

8 KVIACC

YeTbIpéxyroJbHUKH

[Tapamienorpamm, ero mnpusHakd U cBoicTBa. [IpsAMOyronbHuK, poMO, KBajapaT, UX
NpU3HAKU M cBoicTBa. Tpameuus. PaBHoOenpeHHas Tpamenus, €€ CBOMCTBA M IPHU3HAKHU.
[IpsamoyrosbHas Tpaneuusa. CpenHsist TMHUS TPAIICLHH.

Cpennsst mMHMS TPEYroJIbHUKA. MeToJ| yABOCHUSI MEAMAHBI TPEYTOJIbHUKA. TeopeMa o
IIEPECEUYCHNH MEANAH TPEYTOJIbHUKA.

Teopema daineca, TeopeMa 0 MPONOPLUUOHAIBHBIX OTpe3kax. Teopema BapuHboHa 11
IIPOU3BOJIBHOTO YETBIPEXYTOJIbHUKA.

[leHTpanbHO-CUMMETPUYHBIC (PUTYPHI.

IHoxooue

I[Tonobue  TpeyroibHUKOB,  Kod3pdunueHt  noaodbus. IlpusHaku  momoOus
TPEYroJbHUKOB. [IpuMeHeHne Mmoao0usl MpU pPEIICHUH T€OMETPUYECKUX U MPAKTUYECKUX
3a1ad4.

ILiomann

[Tonsatue o mmomaau. CpoiicTBa miomanei reomerpuueckux ¢uryp. I[Ipocreiimiue
(dbopMysbl )i TUIOLAAM TPEYTOJIbHKKA, MapajiesorpamMmma, pomoa u tpaneuud. [lnomanu
no100HbIX (puryp. OTHOIIEHUE TUIOIIAIEH TPEYTrOJIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mpu perieHUn MpakTUIECKUX
3aaad4.

DJIeMEHTbI TPUTOHOMETPUH

CuHyC, KOCUHYC, TAHT'€HC U KOTAHI€HC OCTPOr0 yIJla IPSIMOYTOJBHOTO TPEYTOJIbHUKA.
Tpuronomerpuueckre ¢yukiuu yriaos B 30°, 45° u 60°. IIponopiuoHaibHBIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 4 4eThIPEXYT0JIbHUKH, CBA3AHHbIC C OKPYKHOCTbIO

BrincanHble 1 LEeHTpalIbHbBIE YIUIBL, YTOJ MEXKAY KacaTeJIbHOM U XOPAOU. YTIbI MEXIY
XOpJlaMl W CEeKyIIMMHU. BrucaHHble W ONHCAaHHBIE OKPYXHOCTH TPEYTOJbHUKA H
YeThIpEXYTroJbHUKUA. CBOICTBA M MPU3HAKK BIUCAHHOIO YETHIPEXYroJibHUKA. B3anmHoe
pacnoyioxkeHue JByX OokpyxkHocTed. Kacanue okpyxHocted. OOiue KacareiabHble K JBYM
OKPY’KHOCTSIM.



9 KUIIACC

Pemienue TpeyrojibHMKOB

Cunyc, kocuHyc, Tanrernc yrmoB ot 0° mo 180°. OCHOBHOE TPHUTOHOMETPHYECKOE
ToxaecTBO. DopMynsl mnpuBeneHus. Pemenue TpeyrosbHUKOB. Teopema KOCHHYCOB M
TeOpeMa CUHYCOB. PellleHne NpakTUYeCKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB. PellleHne 3a1a4 TeOMETPUUECKON ONTUKH.

Tpuronomerpuyeckue GHoOpMyabl JUIsl IJIOMIAAXM TPEYTrOJdbHUKA, MNapajljiesorpaMmma,
pomb6a, Tpaneruu. @opmyna ['epona. @opmyiia mIomaau BEITYKIOTO YETHIPEXYTOIbHUKA.

IHoxo0me TpeyrojiLbHUKOB

Xopabl U MOAOOHBIE TPEYTrOJBHUKKA B OKPYKHOCTU. Teopema O NpOU3BEACHHUU
OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEICHHHM OTPE3KOB CEKYIIHUX, TEOpeMa O KBaapare
KacarelbHOM. lIpuMeHeHne npu peleHuH TeOMETPUYECKUX 3anad. Teopembl UeBbl u
Menenas. [lonsitue 0 roMoTeTHH.

MeToa KOOpAUHAT

VYpaBHeHue MPsSMON Ha TJIOCKOCTU. YTJIOBOM KOA(D(PUIIMEHT M CBOOOJHBIN UJieH, UX
reoMeTpuyeckuil cMpicil. [lapannenbHOCTh U NepeHANKYIIPHOCTD MPSIMBIX (Uepe3 yIriIoBon
KO3 PUIHEHT).

YpaBHeHUE OKPYKHOCTH. HaxokneHue nepecedyeHur OKPYKHOCTEM M IPSMBIX B
KoopauHarax. dopMmyiia pacCTOSHUAA OT TOYKH A0 IpsAMou. I[lnomans napauienorpamma B
KOOpJMHATAaX, MOHATHE 00 OPUEHTUPOBaHHOM iomaau. IlpuMenenne MeTo1a KOOpAUHAT B
[IPAKTUKO-OPUEHTUPOBAHHBIX N'€OMETPUUYECKUX 3a7a4ax.

Bexkropsl

Bekrtopel Ha muiockoctu. Cl0KEHUE U BBIYMTAHUE BEKTOPOB — MPABUIIA TPEYTOJIbHUKA
U MapajuiesiorpaMMa. Y MHOKEHHE BeKTopa Ha uyucio. Koopaunatel Bekropa. CroxxeHue u
BBIYMTAHUE BEKTOPOB, YMHOKEHME BEKTOpa Ha 4YHCIO B KoopauHartax. lIpumeHnenue
BEKTOPOB B (pU3UKE, IEHTpP Macc.

[Tonsatue o 6a3uce (Ha miIockocTH). PaznoxxkeHuss BeKTOpoB mo Oazucy. CkalsipHOe
IIPOM3BEACHUE BEKTOPOB, TI'E€OMETPUYECKUN CMBICI M BBIPAKEHUE B JAEKAPTOBBIX
KoopauHatax. JJucTpuOyTUBHOCTH CKaJIIpHOrO Ipou3BeneHus. CKajasipHOe MPOU3BEACHHUE U
npoenupoBanue. IIpuMeHeHne CKaasipHOro IPOU3BENACHUS BEKTOPOB ISl HAXO0XKACHUS JUIMH
U yTJIOB. Pelienne reoMeTpruuecKrx 3a/1a4 ¢ MOMOIIBIO CKAJISIPHOTO MTPOU3BEACHUS.

JlJInHA OKPYKHOCTH U IIOLIAJb KPyra

[IpaBunbHBIE MHOTOYTOJIBHUKMU. J[iIMHA OKpy»KHOCTH. ['pagycHas u paaumaHHas mepa
yIjla, BBIYMCICHHE [JMH Ayl OKpyXHOCTeH. Ilnomanes kpyra, cexropa, CErMeHra.
Hcropuueckue cBefieHUs: 00 M3MEPEHUN JUTMHBI OKPY>KHOCTH U TUIONIAAN KpyTa.

JABHKEHHMS TUIOCKOCTH

LentpansHas cummerpus. LlenTpanbHo-cummerpuunbie (urypsl. [loBopor. OceBas
cumMmerpusi. DUryppl, CHMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOpPOM ocu. llapamnenbHblii
IIEPEHOC.



[lonsiTe nBuxkeHus U ero cpoiictBa. PaBenctBo Quryp. IlposBnenus cummerpun B
MIPUPOJE, KUBOIUCH, CKYJbBITYype, apXxurekrype. Kommo3uuuu aBvkeHHH (TpocTenmme
npumMepsl). [I[puMeHeHne B reoMeTpu4ecKuX 3a1a4ax.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA IHPOI'PAMMBI YUYEBHOI'O
KYPCA «('EOMETPUSI» HA VYIUIYBJIEHHOM YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yJbTAaThl OCBOCHUS IPOIPAMMBI [10 MATEMATUKE XapaKTEPU3YIOTCS B
YacTH:

1) maTpMOTHYECKOr0 BOCTIMTAHUSA:

NPOSIBIECHUEM WHTEpeca K MNPOLUUJIOMY M HACTOAIIEMY POCCHICKOW MaTEMAaTHKH,
LHEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHHUSIM POCCHMCKHX MATEMaTUKOB M POCCUHCKOU
MaTeMaTUYECKOM IIIKOJIb, K MWCIOJIb30BAHUIO ASTHUX JOCTH)KEHUM B JPYyTHMX HayKax M
MPUKIATHBIX chepax;

2) rpasKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBITIOJHEHUIO O0SI3aHHOCTEH TpakJIaHWMHA M peaju3allid ero Ipas,
MIPE/ICTABJICHUEM O MATEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SABJICHHUM, MTPOLIETYp TPAKIAHCKOro 0o01ecTBa (Hanmpumep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO
K OOCYXIEHUIO JTHYECKUX TMpOOJEM, CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM
NOCTUKEHUW HAyKH, OCO3HAHMEM BAXHOCTM MOPAJIBHO-3TUYECKUX IPUHIUIIOB B
NEeATEIBHOCTH YYEHOTIO;

3) TPyA0BOIr0 BOCIIUTAHUA:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3a]a4 MaTEMaTUYECKON
HaIlPaBJIECHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHYECKOro0 OOpa30BaHUS Ha MPOTIKEHUU
BCEH KU3HU IS YCIEIIHONW PO(ecCUOHaTbHOM NeATeIbHOCTH U Pa3BUTUEM HEOOXOAUMBIX
YMEHUW, OCO3HAHHBIM BBIOOPDOM ¥ TIOCTPOECHUEM HWHJUBHIYAIbHOW TPACKTOPUHU
0o0pa3oBaHMsI W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB M OOLIECTBEHHBIX
MOTPEOHOCTEM;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETHUYECKOMY BOCHPUATHUIO MAaTEMaTHYECKHX
OOBEKTOB, 3aJa4y, pEHICHUM, pacCyXJIEHUH, YMEHUIO BHJETh MAaTEeMAaTUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEH HAYYHOTO MMO3HAHMSL:

OpHEHTAallMe! B JIEATETLHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEJCTaBICHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS YEJIOBEKAa, MPUPOJABI M OOIIECTBA, MOHWMaHUEM
MaTeMaTUYECKOM HayKu Kak c(epbl 4eIoBEYECKOW AESATETbHOCTH, ATANoOB €€ pa3BUTUS U
3HQYUMOCTH 11 Pa3BUTHUS IMBWIM3AIUM, OBJIAJACHUEM S3BIKOM MaTEMaTHUKU U
MaTeMaTUYeCKOW KyJbTYpOM Kak CpeJCTBOM TO3HAHUS MUpPA, OBJIAJCHHEM HaBbIKAMU
HCCIIEI0BATENbCKON EATEIbHOCTH;

6) ¢usnueckoro BocnuTaHus, GOPMHPOBAHMS KYJbBTYPbI 3I0POBbA W
IMOIMOHAJIBHOIO0 0J1ArONOJyYHs:

TOTOBHOCTBIO TPHUMEHSITh MAaTeMaTHMYECKHE 3HAHHUS B MHTEPECAX CBOETO 3J10POBbS,
BEJICHUS 3/J0pPOBOT0 00pasa >KM3HHU (30pOBOE MUTAaHUE, COATaHCUPOBAHHBINA PEKUM 3aHITUN



U OTJIbIXA, PEryJsipHas pu3nvecKkasi akTUBHOCTb), C(OOPMUPOBAHHOCTHIO HABbIKA PEQIICKCHH,
pU3HAHHEM CBOETO IPaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIPYroro YeJI0BeKa;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

OpHEHTallel Ha MPUMEHEHHE MaTEMaTUYECKUX 3HAHUM JIs1 pelIeHus 3a/1a4d B 001acTu
COXPAHHOCTH OKpYXKaloleld cpeipbl, MJIAHUPOBAHUS MOCTYIKOB M OLIEHKH HMX BO3MOKHBIX
MOCJIENCTBUA  JUII  OKPY’KalolIed Cpelbl, OCO3HaHUEM IJI00aJbHOrO  Xapakrepa
AKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) ajanTanuu K N3MEHAIIUMCH YCI0BUAM COIHAJIbHON U MPHUPOJIHOM CPeAbI:

TOTOBHOCTBIO K JCHCTBHSIM B YCJIOBHUAX HEOMPEAECIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AESITEIbHOCTh, B TOM YUCJIE YMEHUE YUYUTHCS
y JIpYTHX JIOAeH, mpuoOpeTaTh B COBMECTHOM JAEATEILHOCTH HOBBIC 3HAHHS, HABBIKU H
KOMIIETEHIIMU U3 OIBITA IPYTHX;

HE0OXOIUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHUU, (POPMYIMPOBATH HJIEU, TTOHATHUSA,
runoTre3bl 00 O0OBEKTaX W SBIEHUSAX, B TOM YHCIE PAHEE HEU3BECTHBIX, OCO3HABATh
ne(UUUTHl COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEMH, INTAHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOMINI KOHTPMEDP, KOPPEKTUPOBATh MIPUHUMAEMBIE PEIICHUS U
nencTBUA, GOPMYIUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, (POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbpTaTe OCBOCHHS MPOTpaMMBI IO MAaTEMAaTHKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyuaronierocsi OyayT choOpMUpPOBaHbI MeTaNpeAMeTHbIe Pe3yJbTaThl,
XapaKTEpU3YyIOIINECs] OBJIAJICHUEM YHHUBEPCAIbHBIMUA ITO3HABATEIBHBIMU  JIEUCTBUSAMH,
YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU JIEUCTBUSIMU U YHUBEPCAIBHBIMU PETYISTUBHBIMU
JNEUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble J1ornueckue AeMCTBUA:

BBISIBJISITh U XapaKTEpU30BaTh CYIIECTBEHHBbIE MPU3HAKA MaTEMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIICHUN MEXIy TOHATUSIMHU, (DOPMYIUPOBATh OMNpEACICHUSI TOHSITHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN NPH3HAK KiacCHU(pUKAIIMKA, OCHOBAHMS I OOOOIICHHUS M
CpPaBHEHUSI, KPUTEPHUH ITPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (DOPMYIHpPOBATh U MPEeOOPa30OBHIBATh CYXKACHUS: YTBEPAUTEIbHBIC U
OTpHUIlaTeIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOpEUUs B pakTax,
JTAHHBIX, HAONIOMCHUSIX W YTBEPXKICHUAX, TNpENjaratb KPUTEPUU JUISI BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

JeNlaTh BBIBOJIBI C WCMOJIb30BAaHWEM 3aKOHOB JIOTUKHU, JECIYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIOUECHUH, YMO3aKJIFOUEHHUI TI0 aHAJIOTUH;

pa3OupaTh JOKa3aTelbCTBA MATEMATHYECKUX  yTBEPXKIAEHUW (TIpsMble U OT
IIPOTUBHOI0), TIPOBOJUTH CaMOCTOSATEIILHO JOKAa3aTeIbCTBA MaTEMAaTHYECKUX (PaKTOB,



BBICTpAUBaTh APTyMEHTAIIMIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, TPUMEHATh METO]]
MaTeMaTHYECKON MHIYKIIMU, OOOCHOBBIBATh COOCTBEHHBIE PACCYKICHHUS,;

BBIOMpATh CMOCcO0 pelleHus y4dyeOHOW 3amauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOUpaTh HauOosiee MOAXOASIIUNA C YYETOM CaMOCTOSITENIBHO BBIJIEJICHHBIX
KpUTEPHUEB).

Bba3oBble uccienoBarebcKue 1eiiCTBUA:

UCIIOJIb30BaTh  BOINPOCHl  KaK  MCCIIENOBATEIbCKUM  MHCTPYMEHT  IO3HAHMS,
(bopMyIUpOBaTh BOMPOCHL, (UKCUPYIOIIHUE MPOTHUBOPEUYHUE, MPOOJIEMY, CaMOCTOATEIbHO
yCTaHaBJIMBAaTh MCKOMOE U JaHHOe, (OpMUpPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOIO
MO3ULINI0, MHEHHE;

MIPOBOJIUTH IO CAMOCTOATENBHO COCTABJIEHHOMY IUIAHY JKCIIEPUMEHT, UCCJIEIOBAHHE
[0 YCTAHOBJICHUIO OCOOEHHOCTEM MaTEeMaTHYECKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOO0M;

CaMOCTOSITENIbHO  (hOpMYJIUpOBaTh O00OOIIEHUSI W  BBIBOALI IO  pe3yJibTaram
MPOBEAEHHOIO HAONIOCHUS, HCCIEAOBAHMS, SKCIIEPUMEHTA, OLEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IIECHUI;

IPOTrHO3UPOBATh BO3MOXHOE PAa3BUTHE NPOIIECCA, 4 TAKKE BBIABUTATH MTPEATIOIOKEHHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIMH, TaHHBIX, HEOOXOIMMBIX
IUTSL pELLICHUS 3a/1a4U;

BBIOMpATh, aHAJIU3UPOBATh, CUCTEMATH3UPOBATh M HMHTEPIPETHPOBATH HMH(OpPMAIUIO
Pa3IUYHBIX BUJOB U OPM IIPEICTABICHHUS,

BBIOMPATH (POPMY MPEACTaBICHUS HHPOPMALIUK U WLIIOCTPUPOBAThH pelIaeMbIe 3a/1a4u
CcXeMamu, IuarpaMmmaMu, HTHOU rpaukoi U uX KOMOUHALIMSIMU;

OIICHUBATh HAJIEKHOCTh HHPOPMANMKM TO KPUTEPHSIM, TMPEMIOKCHHBIM WM
c(hOpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMHU U IEIISIMU
oOIIIeHus, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUSI B YCTHBIX U MUCHMEHHBIX
TEeKCTaX, JaBaTh IOSCHECHHUS IO XOIy pEHICHHUS 3a7aqy, KOMMEHTHPOBATh TOJYyYCHHBIN
pe3yIbTaT;

B X07I¢ 00CYXICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TeMbI, IPOOIEMBI,
perraemMoii 3a/1a4u, BEICKa3bIBaTh UJICH, HAIIEJICHHBIC HA TIOMCK PEIICHUS, COTIOCTABISThH CBOU
CY)KIEHUS C CYXICHUIMH JIPYTUX YYaCTHUKOB JWajora, OOHApYKHBaTh pPa3jIu4He H
CXOJICTBO TIO3UIIHI, B KOPPEKTHOH (popMe GOopMyTUpOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS,

NPEJCTABIATh PE3yIbTAaThl PEIICHUs 3a/layu, SKCIIEpUMEHTa, UCCIeA0BaHNUs, MTPOCKTa,
CaMOCTOSATENILHO BbIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3a7a4 MPE3CHTANH |
0COOEHHOCTEN ayAUTOpUH;

MOHMUMAaTh W WCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W HWHIWBHUAYaJIbHOW pPabOTHI
MpU  pelmIeHHd YYeOHBIX MaTeMaTHYEeCKUX 3a7ad, IPUHAMATH IeJIb COBMECTHOMN



NEeSATETBbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOThI, pacHpenessTh BHIIbI
paboT, JoroBapuWBaThCS, OOCYXKIATh MPOIECC W pPe3yabTaT paboThi, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJCH;

y4acTBOBATh B TPYIINOBBIX (hopMax paboThl (00CYkKIeHHUS, 0OMEH MHEHHH, «MO3TOBbIE
MITYPMBI» M WHBIE); BBITIOJHATH CBOIO YacTh PabOTHI M KOOPJAMHHPOBATH CBOM JCHCTBUSA C
JIPYTUMU Yj€HAMU KOMaH/bl, OIICHUBATh KA4€CTBO Pe3yJbTaTa M KAa4eCTBO CBOETO BKJIAJa B
oO1ui pe3ysbTat Mo KpUTepusM, copMyJIUPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIe AelicTBUS
Camoopranusanms:

BBISIBJISITH  MPOOJIEMBI  JUJISl  PELIEHMs]T B OJKMU3HEHHBIX M Y4YEOHBIX CHUTYyalUsX,
OPUEHTHPOBATbCS B PA3IMYHBIX MOAXOJaX MPHUHATHUS pElIeHUH (MHIMBUIYAJIBHOE,
IPyIIIOBOE);

CaMOCTOSATENIbHO COCTABJISITh IUIAH, AJTOPUTM pEHIeHUS 3aJayd (WM €ro 4acTb),
BBIOMpPATh CMOCO0 pemeHuss ¢ Y4YETOM HMEIOMIMXCA PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATh BapUAHThI PEIICHUN C YYETOM HOBOMU
uHdopmaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT:

BJIQJIETh CIIOCOOAMU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOILECCa U pe3yibTaTa PelIeHUs
MaTeMaTHYECKOH 3a7jaui, CAMOMOTHBALMH U PEIIEKCHH;

OpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IPH PELIEHUU 33a4M, BHOCUTh
KOPPEKTHUBBl B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HAWIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa IEATeIbHOCTH MOCTABICHHOM 1EJIU U YCIOBUSAM,
OOBSCHATh NMPUYMUHBI JOCTHKEHUS WM HEJOCTWKEHHUS LIEJH, HAXOAUTh OIIMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY;

BBIPAKAaTh 3MOLMU TPU H3YyYEHUU MATEeMaTHYEeCKUX OOBEKTOB M (PaKTOB, JaBaTh
AMOIIMOHAJIBHYIO OLIEHKY PEILICHUS 3a/1a4u.

HHPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 7 kJjacce OOy4arolmUWCA TMOJIYYUT CIEAYIONIUME MPEIMETHbBIS
pPE3yJIbTATHI:

Pacnio3HaBaTh H3ydeHHBIE Te€OMETPUYECKUE (UTYPBI, OMPEACNATh HX B3aUMHOE
PacIoJIoKeHUE, N300pakaTh T€OMETPUYECKUE (PUTYPHI, BBIMIOJHATh YEPTEKHU IO YCIOBUIO
3agauu. VI3MepsTh JIMHENHbBIC U YTJIOBbIC BEIWYMHBI. Pemarh 3a1aun Ha BBIYMCIICHUE JJIMH
OTPE3KOB U BEJINYHH YIJIOB.

JlenaTth NMPUKHUIKY U OLEHKY JIMHEWHBIX M YTJIOBBIX BEJIMYMH NPEAMETOB B pEaIbHOMU
KU3HHU, Pa3MEPOB MPUPOAHBIX 00BEKTOB. PaznuuaTh pa3Mepbl 3TUX OOBEKTOB IO MOPSJIKY
BEJIMYMHBI.

CTpouTh YyepTekKHU K TEOMETPUUYECKUM 3a/1a4aM.



ITonp30BaThCA NpH3HAKAMU DPABEHCTBA TPEYIOJIBHUKOB, HCIIOJIB30BaTh IIPU3HAKA U
CBOMCTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB MPHU PELICHUH 3a/1a4.

[IpoBOAUTE TOrMUYECKUE PACCYKIECHUS C UCIIOIb30BAHUEM F€OMETPUUYECKUX TEOPEM.

[Tonp30BaThCA NpHU3HAKAMU PABEHCTBA MPSAMOYTOJBHBIX TPEYrOJIbBHUKOB, CBOMCTBOM
MEIHaHbl, MPOBEAEHHOW K TUIOTEHY3€ IPSAMOYIOJBHOIO TPEYrOJIbHUKA, B PEIICHUU
r€OMETPUYECKHX 3a/1a4.

Onpenenars napamieIbHOCTh MPAMBIX C TIOMOIIBIO YTJIOB, KOTOPhIE 00pa3yeT ¢ HUMU
cekymasd. Onpenenarb NapajyieIbHOCTh MPSMBIX C MOMOIIBK) PAaBEHCTBA PACCTOSIHUK OT
TOYEK OJIHOM MPAMOM JI0 TOUEK JIPYrOr MPSIMOM.

Pemats 3a1aun Ha kiieT4aToi Oymare.

[IpoBOINTh BBIYMCIEHUS W HAXOJUTh YHCIOBbIE WU OYKBEHHBbIE 3HAYEHHs YIJIOB B
F€OMETPUYECKUX 3aJa4aX C HCHOJb30BAHMEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MPU MEPECEUCHUU ABYX MapaiiesIbHbIX
MPSMBIX CEKyller. Pemars npakTuuecKue 3a1a4i Ha HaXOKJIECHNUE YIJIOB.

Bnaners nonsituem reomerpuueckoro Mecta touek (I'MT). Onpenensate OuccekTpucy
yIjla W CEpPEOUHHBIA MEPIECHAMKYISIP K OTPE3Ky KAaK TIEeOMETPUYECKHME MeCTa TOYEK.
[Tonb30BaTbea moHsTUEM TeoMeTpuueckoro mecra Touek (I'MT) mpu nokazatenbcTBe
IrEOMETPUYECKUX YTBEPKIACHUN U IIPU PELICHUN 3a1a4.

@opMyIMpPOBATH ONPEIEICHNS] OKPY>KHOCTH Y KPYTra, XOpAbl U AUAMETPa OKPYKHOCTH,
YBEPEHHO BJAJETh MX CBOMCTBAMHU. YMEThH JIOKA3bIBATh U NPHUMEHATH 3TU CBOMCTBA IPHU
pelIeHnu 3aaa4.

Brnaners noHATHEM ONMMCAHHOW OKOJIO TPEYIOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh €€
1eHTp. Jloka3piBaTh M MCMOIB30BATh (PAKTHI O TOM, YTO OMCCEKTPHUCHI YTIOB TPEYroJbHUKA
IIEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE IMEPIECHINKYJSIPBI K CTOPOHAM
TPEYTOJbHUKA [TIEPECEKAIOTCS B OHOM TOUKE.

Brnaners mnoHATMEM KacaTelnbHOM K OKPYKHOCTH, IIOJB30BaTbCA TEOPEMOM O
MEPIEHAUKYJSIPHOCTA  KacaTeJIbHOM M pajguyca, IPOBEAEHHOIO K TOYKE KAaCaHWS.
JIoka3pIBaTh PAaBEHCTBO OTPE3KOB KacCaTEIbHBIX K OKPYKHOCTH, NMPOBEAEHHBIX U3 OIHOMN
TOYKH, U IPUMEHSATH 3TO B PELIEHUU T€OMETPUUECKUX 3a/1a4.

JIoka3pIBaTh U MPUMEHATH IMPOCTEHIINE T€OMETPUYECKUE HEPABEHCTBA, IIOHUMATh HUX
MMPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE T€OMETPUUECKUE IIOCTPOCHUS C ITIOMOLIBIO LIUPKYJIS U JIMHEHKH.

K xoHiy oOyueHuss B 8 kiacce oOyyaroUIuiicsi MOJYYUT CIEAYIOLIUE MPEAMETHBIC
pe3yJIbTaTHhI:

Pacrio3zHaBaTe OCHOBHBIE BHUJIBI YETBIPEXYTOJIBHUKOB, UX JJIEMEHTHI, I10Jb30BATHCI UX
CBOWCTBAMHU IIpM PELICHUM TIE€OMETPUYECKUX 3anad. Pa3nuuarh NpPU3HAKA U CBOMCTBA
napajierorpamma, pomoa U npsiMOyroJibHUKA, I0Ka3bIBaTh UX U YBEPEHHO NMPUMEHATH MPU
peLIeHUY FeOMETPUIECKUX 3a1ay.

Hcrnons30BaTh CBOMCTBA TOYKHU MEPECEUEHUS] MEIMAH TPEYroJbHUKA (LIEHTpa Macc) B
pelIeHnH 3a1ad4.



Brnagets moHSATHEM CpemHEW JIWHUU TPEYroJbHUKA W Tpamnenuyd, NPUMEHSITh HuX
CBOICTBaA MpH PEIICHNU FeOMETpHUECKUX 3a1ad. Mcnonb3oBatsh Teopemy Daneca u Teopemy
O MPOMOPIUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX JJIS PEIICHUs MPAKTUUYECKUX 3a/1a4.

Pacnio3HaBaTh HIEHTpaIbHO-CUMMETPUYHBIE (PUTYPHI U UCTIOIH30BAaTh UX CBOMCTBA MPH
pelIeHnH 3ajad.

Brnagerp  moHATHSAMH ~ TMOAOOMS  TPEYroJbHUKOB, KO3(pdUIMEHTa  MOA00Us,
COOTBETCTBEHHBIX JJIEMEHTOB TMOAOOHBIX TpPEYroJbHUKOB. MMmeTh mpencraBieHue o
npeoOpa3oBaHUU MOA00MS U O MOAOOHBIX (urypax. Ilonbp3oBaThcs MpU3HAKaMH TTOA00US
TPEYTrOJIbHUKOB TMpPU PEHICHUH TeOMETpUYeCKUX 3aaad. Jloka3piBaTb M IPUMEHSTh
OTHOIIIEHUS MPOMOPLUOHAIBHOCTH B MPSIMOYTOJIBHBIX TpeyroibHuKax. [IpuMenaTs nogodue
B IIPAKTHUYECKHX 33]a4ax.

BoiBoguTh M HCMONB30BaTh MpocTeiiue GopMysbl s IJIOMAId TPEYroJIbHUKA,
napajiesiorpaMma, pom6a u Tpaneuu. BeraucisaTs (pazauyHbIMU CIIOCOOAMHU) TUIONIAIb
TPEYroJbHUKAa W IUIOMAANM MHOTOYTOJBHBIX (Guryp (mois3ysch, Tae HE00X0auMo,
KaJbKyJIATOPOM). 3HaTh OTHOIIEHHE IUIOMAAeH MOAOOHBIX (GHUTyp W TPUMEHSTH TpHU
pemiennu 3aga4. [I[puMeHATh moydeHHbIE YMEHHSI B MPAKTUYECKUX 3a/1adax.

[Tonb3oBatbesa Teopemoit ITudaropa st pemieHuss reOMeTPUYECKUX U MPAKTUYECKUX
3agay. CTpOUTh MaTEeMaTHYECKYI0 MOJENb B MPaKTUYECKUX 3a/JayaxX, CaMOCTOSATEIbHO
JeNaTh YePTEX U HAXOAUTh COOTBETCTBYIOIINE JTUHBI.

Brnagerp moHsATHEM BMHCAHHOTO W IIEHTPAIBHOTO yIJa, yria MEXIy KacaTeabHOW U
XOpJOM, OMUCAHHOM ¥ BIUCAHHON OKPYXHOCTH TPEYTOJIbHUKA M YETHIPEXYTOJIbHUKA,
MIPUMEHSTh UX CBOMCTBA MPU PEIICHUH 3a]1a4.

[IpuMeHATh MOTy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMAaTUYECKUE MOJIEIH JIJIst
3a]a4 pearbHOM >KM3HU W TMPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHUS C MPUMEHEHHEM
moA00UsI U TPUTOHOMETPHUH (TTOJIB3YSCh, TIIe HEOOXOUMO, KAJIBKYJISITOPOM).

K xonmy oOyueHuss B 9 kjacce OOydyarOIIMHCA TOJYYHUT CICAYIOIIUE TPEAMETHBIC
pE3yNbTaThI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUN OCTPHIX YIIIOB, YMETh HAXOJIUTh C UX MOMOIIIBIO
pa3JIMYHbIE 3JIEMEHTBHI MPSIMOYTOJIBHOTO TPEYTOJbHUKA («PEIIEHUE MPSMOYTOJbHBIX
TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KATBKYJISITOPA) AJIMHBI U YTIIbI I HETAOJTUYHBIX
3HAYEHH.

[Tonp3oBaThess  dopmysiaMu TPUBEACHUS U OCHOBHBIM  TPUTOHOMETPUUYECKUM
TOXIECTBOM JIJIs1 HAX0XK/IE€HUSI COOTHOLLIEHUN MEXAY TPUTOHOMETPUUECKUMU BETUUYMHAMU.

Jloka3bpIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, TPUMEHSTH UX ISl HAXO0XKACHUS
Pa3JIMYHBIX DJIEMEHTOB TPEYTrOJbHUKA («pEIIeHWE TPEYroJbHUKOBY), TMPH pEIICHUU
reoMeTpUYeCKUX 3aaad. [IpuMeHsITh MOJydeHHBbIE 3HAHUSI MPU PEHICHUU TPAKTUUECKUX
3azay.

[IpuMeHsTh TPUTOHOMETPUIO B 3aJayaX HAa HAXOXKACHUE IUIOIIAAW, BBIBOJUTH U
BIIAJICTh  TPUTOHOMETPUYECKMMH  (GopMylnamMu  JUJId  IUIOMIAJA  TPEYrOJIbHHKA,
napasuiesiorpamMmma, pomoa, Tpanelyu, BRIBOJAUTE U IPUMEHATh popmyny ['epona u popmyny
JUTS TUTOIAIA BBITYKJIOTO YETHIPEXYTOIbHUKA.



NmeTp npeacTaBieHne 0 TOMOTETUH, IPUMEHATH B IPAKTHYECKUX CUTyaLUsX.

Hcnons3oBath Teopembl UeBbl 1 MeHenas mpu penieHuu 3aaad.

Hcnonp30BaTh TEOpEMBbl O BIOMCAHHBIX yIJaX, yIilax Mexay XopAamH (CEeKyIHMHU) U
yrie MEXIy KacaTeIbHOW M XOpAOW NpHU PELICHUM IN€OMETPUYECKHX 3aaad. /[okas3biBaTh U
IIPUMEHSTH TEOPEMBI O IPOU3BEIECHUN OTPE3KOB XOPJ, O IPOU3BENCHUN OTPE3KOB CEKYIIHUX,
0 KBaJIpaTe KacaTeJIbHOM.

Bnagers moHATHEM KOOpAMHAT Ha IJIOCKOCTH, pabOTaTh C ypaBHEHUEM MpPsIMOW Ha
IUIOCKOCTH. BrazsieTs NOHATUSAMEU yIiI0OBOro ko3¢ ¢uuueHTa u cBOOOIHOTO YiIEeHa, IOHUMATh
UX FEOMETPUUECKUN CMBICI U CBSI3b YTII0BOI0 KO3 (ULIMEHTa C BO3pACTaHUEM U YOBIBAHUEM
JUHEHHONW (yHKIMH. YMeTh pemiatb METOJIOM KOOpJAMHAT 3aJaud, CBsI3aHHBIE C
[MApaJUICIBHOCTBIO M NEPHEHIUKYJISPHOCTBIO  MPAMBIX, NEPECEUYCHUEM  IPSAMBIX,
HaXO0XKJICHUEM TOUYEK ITEPECECUCHUS.

BBIBOIUTE ¥ BIAJETh YPABHEHUEM OKPYKHOCTH. VICIIOIB30BaTh METOJ KOOPAMHAT IS
HAXOXK/JIEHUSI TIEPECEUEHUN OKPYKHOCTEH U MpsAMbIX. Bianers popMmynamMu paccTOSIHUS OT
TOYKM J0 NpsIMOM, IJIOIMAaaM NapajUieiorpaMMma B KOOpAMHATaX, WUMETh MOHSITHE 00
OpHUEHTUPOBaHHOM IuI0maau. [loap30BaThCa METOIOM KOOPAMHAT HA IUNIOCKOCTH, IPUMEHSTH
€ro IPU PEIICHUU ICOMETPUYECKUX U IIPAKTUUECKUX 3a4a4. [[pumMeHaTs MeTo KOOpaAuHaT B
[IPAKTUKO-OPUEHTUPOBAHHBIX N'€OMETPUUYECKUX 3a7a4ax.

Brnaners noHsTueM BEKTOpa. YMETh CKIIAJIBIBATh U BBIYUTATH BEKTOPBI, YMHOKATh Ha
YHUCJI0, BJIAJIETh NMPABWIAMHU TPEYTOJIbBHUKA W Iapajuiesiorpamma. Biagers npakTU4ecKuMu
MHTEpIIPETAlMsIMU BEKTOPOB. YBEPEHHO I0JIb30BAaThCs KOOpAMHATaAaMU BeKTopa. Bianers
CJIO’KEHUEM U BBIYUTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpPA HA YUCJIO B KOOPIAUHATAX.

Wmets npencraBieHue o 6asuce (Ha MmiockocTu). PackiaasiBaTh BEKTOpHI MO Oa3ucy.
PacknanpiBaTh BEKTOPBI CHJI € IIOMOLIBIO TMPOCHUPOBAHUS W TPUTOHOMETPUUYECKUX
cooTHOIIEeHUH. [I[pUMEHATh MOoTyUYeHHbIE 3HAaHUS B IPOCTEUIINX (PU3HUECKUX 3a/1a4ax.

Brnaners NoHATHMEM  CKaXspHOTO  IPOU3BEIEHMS  BEKTOpPOB, IIOHMMAaTb  €T0
FEOMETPUYECKUM CMBICII M YBEPEHHO IIOJIb30BATBCA €r0 BBIPAXKEHUEM B JIEKAPTOBBIX
KOOpJIMHATaX. 3HAaTh JUCTPUOYTUBHOCTH CKAISIPHOIO TMPOU3BEACHHUS M €ro CBA3b C
npoenupoBaHueM. [IpumMeHATs CKasIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOKICHHUS IJIMH U
yrioB. Pemare reoMerpuueckue 3amadd ¢ IMIOMOLIBIO  CKAJISIPHOTO IPOU3BEICHMUS.
Hcnonp30BaTh CKaIspHOE MPOU3BEACHHE BEKTOPOB B aireOpandyeckux M (PU3NUECKUX
3a/1a4ax.

Brnaners mOHATHAMM TPaBWIBHOTO MHOTIOYIOJIBHUKA, IJIMHBI OKPYKHOCTH, JJIMHBI
IOYyTA OKPY’KHOCTHM M PAJWaHHOW MEpbl YIJIA, BBIYMCIATH IUIOIIAAb KPyra M €ro 4acTei.
IToHnmate cMbIca yncia . [I[puMEHATh MOIyYEeHHbIE YMEHMS IIPU PELICHUN NMPAKTUYECKUX
3a1a4y. 3HATh MCTOPUYECKHE CBEACHHS 00 HM3MEpPEHUHU UIMHBI OKPY>KHOCTH U IUIOLIaAU
Kpyra.

WNwmeth mpencraBiieHHe O MpeoOpa3oBaHUM IJIOCKOCTH, O JIBMKeHMsIX. HaxoauTs ocw,
LHEHTPhl CUMMETpUHM (UTYp, LEHTPHl MOBOPOTA, HAXOAUTh KOMIIO3UIIMM MPOCTEUILINX
npeobpazoBaHuil. [IpuMeHsATh ABMXKEHUS TUIOCKOCTH MPHU PEIICHUH T€OMETPUUECKHX 3a/au.



[IpuMeHATh MOTy4YeHHBIC 3HAHUS HA MTPAKTUKE — CTPOUTH MATEMATUIECKUE MOJCIH IS
3a/lady peajbHOW XU3HH W TPOBOAWTH COOTBETCTBYIOIINE BBIYUCICHHS C TPUMEHECHUEM
000MS U TPUTOHOMETPUYECKUX (PYHKIUHU (TTOIB3YSACh, TIIe HEOOXOIUMO, KAIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4vecTBo 4acoB
Ne ni/m HaunMeHoBaHMe pa3e/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
Konrpoububie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
. bubmuoreka [JOK
Hauana reomerpuu. [Ipocreiiimme
. https://m.edsoo.ru/7f415e2e
1 reoMeTpuUYecKre (GUTyphl U UX CBOMCTBA. 28 1
N3MepeHne reoMeTpuueCKUX BEJIMYUH Buzeoypoiu P
P p https://resh.edu.ru/subject/17/
bubmuoreka [JOK
https://m.edsoo.ru/7f415e2e
2 T 19 1
PEYTOILHIIH Buneoypoku POII
https://resh.edu.ru/subject/17/
bubmuoreka [JOK
3 [TapamnensHOCTH. CymMMa yIiioB 15 1 https://m.edsoo.ru/7f415e2e
MHOTI'OYT'OJIbHUKA Buneoypoku POII
https://resh.edu.ru/subject/17/
bu6mmoreka [JOK
4 TP SMOVEOMEHELE THeVEOTEHIKI 7 https://m.edsoo.ru/7f415e2e
bAMOYE PEYE Buneoypoku POII
https://resh.edu.ru/subject/17/
bubmuoreka [JOK
https://m.edsoo.ru/7f415e2e
5 ['eomeTpuyeckrue HEpaBeHCTBA 5 1
Buneoypoku POIII
https://resh.edu.ru/subject/17/
bubmuorexa [JOK
OxkpyxHocTb. ['eoMeTprueckue mecra
https://m.edsoo.ru/7f415e2e
6 Touek. [locTpoeHust ¢ TOMOILIBIO UPKYJIS 18 1
N Buneoypoku POIII
1 JIHHCHKH https://resh.edu.ru/subject/17/
[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3 AL bubmorexa HOK
7 P ’ H ’ i 10 1 https://m.edsoo.ru/7f415e2e
3HaHun Buneoypoku POIII




https://resh.edu.ru/subject/17/

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
8 KUIIACC
KoanuectBo yacon
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHBbIE (LM pPOBbLIE)
Ne /i Konrpouabusie IIpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTbI padoThbI
bubmuorexa [JOK
e ThbEXVEOTE HUKIL 29 1 https://m.edsoo.ru/7f417e18
pexyr Buneoypoku POII
https://resh.edu.ru/subject/17/
bubnnoreka IIOK
https://m.edsoo.ru/7f417e18
[Tono6 16 1
oAobHe Buneoypoku POII
https://resh.edu.ru/subject/17/
bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18
I1 16 1
JTotHany Buneoypoxku POII
https://resh.edu.ru/subject/17/
bu6mmoreka [IOK
Teopema IIudaropa u Hayana 18 1 https://m.edsoo.ru/7f417e18
TPUTOHOMETPUHU Buneoypoku POII
https://resh.edu.ru/subject/17/
bu6mmoreka [IOK
VYTIuIbl U 4eTBIPEXYTOJIbHUKY, CBS3aHHBIE C 20 1 https://m.edsoo.ru/7f417e18
OKPY>KHOCTBIO Buneoypoku POII
https://resh.edu.ru/subject/17/
bu6nuoreka [IOK
[ToBTOpenue, 00001IEHNE, CUCTEMATH3AIHS 10 1 https://m.edsoo.ru/7f417e18
3HaHUHI Buneoypoku POII

https://resh.edu.ru/subject/17/




OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

102 6

9 KJIACC

Ne ni/m HaumeHoBaHue pa3aeioB 1 TeM
NPOrpaMMmblI

KoanuecTBo 4acoB

Bcero
padoThI

KoHnTtpoJabHbie

IIpakTH4eckue
padoThI

JuiekTpoHHbIE (UG pPOBHbIE)
o0pa3oBaTejibHbIE PeCypChl

1 Pemenue TpeyroabHUKOB

2 [Tonobue TpeyroabHIUKOB

3 Metox KoopaAUHAT

4 Bexkrops!

5 JnHa OKpYKHOCTH M ILTOIIAb Kpyra

22 1

12 1

10 1

20 1

16 1

bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
Buneoypoku POII
https://resh.edu.ru/subject/17/

bubnuorexa [JOK
https://m.edsoo.ru/7f41al2c
Buneoypoku POII
https://resh.edu.ru/subject/17/

bubnuoreka [IOK
https://m.edsoo.ru/7f41al2c
Buneoypoku POII
https://resh.edu.ru/subject/17/

bu6nuoreka [IOK
https://m.edsoo.ru/7f41al2c
Buneoypoku POIII
https://resh.edu.ru/subject/17/
but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
Buneoypoku POIII
https://resh.edu.ru/subject/17/

6 JIBYOKEHUS TUIOCKOCTH

10

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
Buneoypoku POIII
https://resh.edu.ru/subject/17/

7 [ToBTOpenme, 0600IIEHNE,

12 1

but6mmoreka [IOK




cUCTEMaTH3allus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

https://m.edsoo.ru/7f41al2c
Buneoypoku POII
https://resh.edu.ru/subject/17/




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA

YUYEBHUMKH, UCITIOJIb3YEMBIE JJ151 PEAJIM3AIIMU PABOYEMN
ITPOT'PAMMBbI

 ['eometpus, 7-9 kmaccel/ Atanacsa JI.C., byryzoB B.®., Kagomues C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

HUP®POBBIE OGPA30BATEJIBHBIE PECYPCbBI U PECYPCHBI CETU
UHTEPHET
1. O0nako 3HaHUKI

https://oblakoz.ru/

2. bubmmotexa HOK Akxanemun Munnpocsemenus: Poccun
https://lesson.edu.ru/

3. AO UznarenbctBo «IIpocBemieHuney
https://prosv.ru/

4. bubmnoteka [IOK Mos mkoma
https://lib.myschool.edu.ru/market?filters=

5. T'ocynapctBenHas oOpa3oBartenbHas miargpopma «Poccuiickas 3JeKTpoOHHAs
IIKoJ1a»
https://resh.edu.ru/
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