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HHOACHUTEJIBHAA 3AIIUCKA

I'eomeTpus Kak OJUH U3 OCHOBHBIX Pa3/eiIOB IIKOJIbHOW MaTEMaTUKH, UMEIOIIUI CBOEH LIENbIO
o0ecreynTh M3yuyeHHe CBOHCTB M pa3MepoB (pUTyp, WX OTHOLICHWH M B3aMMHOE PACIIOIOXKEHUE,
ONMPAETCS] Ha JIOTUYECKYIO, J10Ka3aTeabHYI0 JMHHIO. L[eHHOCTh M3yyeHHUs T'€OMETPUU Ha YpOBHE
OCHOBHOTO 0011ero oOpa3oBaHUS 3aKiioyaeTcs B TOM, 4YTO OOYYArOIIMHCSA YYHUTCS IMPOBOAUTH
JOKA3aTEIIbHBIC PACCYXKICHMS, CTPOUTH JIOTMUECKHE YMO3AKIIOUYEHUs, JOKAa3bIBATh HCTUHHbBIC
YTBEPKACHUS U CTPOUTH KOHTPIPHUMEPBI K JIOKHBIM, IIPOBOAMUTH PACCYXKICHHS «OT IPOTHBHOIO»,
OTJIMYaTh CBOWMCTBA OT IPHU3HAKOB, (OPMYJIHUpOBaTh oOpaTHble yTBepkAeHUA. Ocoboe 3HauyeHue
J0Ka3aTeNbHas JIMHUS UMEET Ui YIITyOJIEHHOTO U3YYEeHUsI MAaTEMaTHKH.

[{enbto U3ydyeHUs: FEOMETPHUH SIBJISIETCS UCIIOIb30BAHNUE €€ KaK MHCTPYMEHTA MIPH PELICHUH KaK
MaTeMaTHUYeCKUX, TaK U MPAKTUYECKUX 3aj]ay, BCTPEUAIOUIMXCA B peanbHOM ku3HU. OOydaromuiics
JOJDKEH HAYYUTHCS OIPEACTISTh TEOMETPUIECKYIO (PUTYPY, ONMCHIBATH CIIOBAMH YEPTEK MIIM PUCYHOK,
HaTH M0 1b 3eMEJIBHOIO Y4acTKa, PACCUUTHIBATH HEOOXOAUMYIO JJIMHY ONTOBOJIOKOHHOIO Kabess
win Tpedyemble pa3Mepsl rapaka Ajs aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpasi, BHIUMCINUTEIIbHAS
JMHUA B U3ydyeHuH reometpui. [Ipu pemennn 3aqay npakTHYECKOro Xxapakrepa o0y4yaroImuics yUuTcs
CTPOMTb MAaTEMaTU4YECKHE MOJEIU PpEalbHBIX JKU3HEHHBIX CUTyalul, NPOBOJUTH BBIYUCICHUS U
OLICHMBATb aJIEKBaTHOCTb MTOJIyYEHHOI'O pe3yibTara.

OcobeHHOCTh Y4eOHOrOo Kypca YriyOnEHHOTO HM3Y4EeHHsS] T€OMETPHUH COCTOMT B TOM, YTO
o0ydJaromuecsi He TPOCTO 3HAKOMSTCS C ONPENeIEHHBIMU TOHATHIMH, 3 YBEPEHHO OBJIAJEBAIOT HMHU.
CymecTBytomnye Tembl Mporpammbl 0a30BOro Kypca IeOMETpUM H3ydaroTcs Ha Oojee TiyOOKoM
YPOBHE, a o0yyaromuecs: IpuoOpeTaoT yMEHHUs, IOMOTAIOIINE UM YBEPEHHO MTPUMEHSATh CBOU 3HAHUS
HE TOJIBKO B MaTeMaTHKe, HO M B CMEXHBIX IpeAMeTax, MpexJe Bcero (gusmuke m uHpopMaTHKe, a
TaKK€ II0JIb30BaThCS NOJYYEHHBIMU 3HAaHUSAMH IIPH PEIICHNN IPAKTUYECKUX 3aad.

CornacHo yueOHOMY miaHy B 7-9 kiaccax wu3y4aercs YriayOn€HHBIA y4eOHBIH Kypc
«['eomeTrpusi», KOTOpPBIM BKJIIOYAET CIEAYIOLIME OCHOBHBIE pasaensl conepxkanus: «Hagama
reoMeTpun», «TpeyroabHuUKn», «OKpYKHOCTBY», «YUeThlpéxyronbHuku», «llomobue», «neMeHThI
TpuroHomerpun», «llmomaau», a taxxke «Meton koopauHar», «Bektope», «IIpeobpasoBanus
IIJIOCKOCTHU.

Ha uzyuenue yyeOHoro xypca «I'eomerpus» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hezlel0), B 8 kiacce — 102 yaca (3 yaca B Heaenmo), B 9 kiacce — 102 yaca (3 yaca B HEACIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Hayana reomerpun

HcTopusi BOBHUKHOBEHHS M pa3BUTHsA reomerpuu. HavanpHele moHsATHs reomerpuu. Touka,
npsiMasi, OTpe3oK, Jiyd. [lonstue 06 akcuome, TeopeMe, 10Ka3aTeabCTBE, ONPEIEICHUH.

B3anmHOe pacnosiokeHue TOYEK Ha NpsAMoM. M3mepeHne AmuHbl OTpe3Ka, pacCTOSTHUE MEKIY
TOYKAaMH.

ITonynnockocts 1 yron. Bunsl yrinos. M3mepeHue Benu4nH yrioB. BepTUKalbHbIE U CMEKHbIE
yribl. [lapannensHele 1 nepHneHANKYIIApHbIE IpsiMble. PaccTosiHMEe OT TOYKM 10 npsAMon. buccekrpuca
yria.

Jlomanas. Bunpl nomansix. J[mmHa nomaHod. MHOroyronsHuku. llepumerp MHOroyrojpHHKA.
IToHsTHE O BBITYKJIBIX U HEBBIITYKIIBIX MHOTOYTOJIbHUKAX.

[TepBrYHbIE PeICTaBICHUS O paBEHCTBE (QUTYP, UX PACHIOJIOKEHUU, CHMMETPHH.

[Ipocreiimue noctpoenus. UHCTpyMEHTHI 151 UBMEPEHUN U TOCTPOCHUM.

TpeyroibHuKu

Bunpl TpeyronbHHMKOB: OCTPOYTOJIbHBIE, MPSIMOYTOJIbHBIE, TYMOYIOJbHbIE, PaBHOOEIPEHHBIE,
paBHOCTOpoHHUE. MenuaHna, OMCCEeKTprca U BbICOTA TPEYTOJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBbli M BTOpPOM NIPU3HAKM PABEHCTBA TPEYIOJIbHUKOB.
PaBHOOeipeHHBIE TPEYTONBHUKN M UX cBoMcTBa. [Ipu3Hak paBHOOEApEHHOrO TpeyrojabHUKaA. Tperuit
IIPU3HAK PABEHCTBA TPEYTOJIBHUKOB.

CooTHOIIEHH MEXAy CTOPOHAaMH M YIJaMH TpeyrojpHUKAa. HepaBeHCTBO TpeyroyibHHKA.
HepaBeHCcTBO 0 1iIMHE TOMAaHOM.

Cummerpuunble ¢urypsl. OCHOBHbBIE CBOWCTBA OceBOM cummerpuu. Ilpumepsl cuMMeTpun B
OKpPY’KaroIlleM MUpE.

IMapanueabHbie npsiMbie. CyMMa yIJjIOB MHOTOYTOJIbHUKA

[TapayienbHOCTh NPSAMBIX, HCTOPUYECKHE CBEIEHUA O mnocryinare EBknuaa m o posn
JloGaueBckOoro B OTKPBITUM HEEBKIMI0BOM reomerpuu. CBOIlCTBa M MPU3HAKH MapajlieNbHbBIX
npsaMbiX. CymMMa yriioB TpeyrojbpHHKA. BHemmHue yriel TpeyrojgpHHKa. CymMMma BHYTPEHHUX YIJIOB
MHOI'OYT'OJIbHUKA U CYMMa BHEIIIHUX YIJIOB BBIITYKJIOIO MHOI'OYTI'OJIbHHKA.

IIpsiMmoyroJibHbIe TPEYIroOJIbLHUKHU

IIpu3Haku paBeHCTBA IPSAMOYIOJIBHBIX TPEYrOJbHUKOB. [IepreHIuKyassp W HAaKJIOHHAs.
CBolicTBO MeAMaHbl MPSMOYTOJIBHOIO TPEYTOJbHUKA, MPOBEAEHHON K runorenyse. [IpsamoyronbHsliii
TPEYroJNIbHUK ¢ yriaom B 30°.

Oxpy:xHOCTH

IToHsATHA OKPYKHOCTHM M Kpyra. DJIEMEHThl OKPYKHOCTH M Kpyra: LEHTp, PaanyC, THAMETP,
XOpJa, UX CBOMCTBa. B3anmmHOe pacmnosoxeHue OKpyKHOCTH U npsmon. KacarenbHas u cexkymas K
OKpyXHOCTH. OKpYyXHOCTb, BlMcaHHas B yrois. [Ipocreiinmne mocTpoeHus ¢ MOMOUIbIO LUPKYIS U
JINHEUKHU.

I'eomeTpuuyeckne MecTa TOYEK

IlonsiTHe O reoMeTpu4ecKOM MecTe TO4YeK. IIpumepsl reoMeTpuyeckux MeCT TO4YeK Ha
IUIOCKOCTH. brccekTpuca yria u cepeIMHHBIN NEPICHANKYISAP K OTPE3KY KaK T€OMETPUYECKHE MECTa
Touek. OnKcaHHas OKPY>KHOCTb TPEYrOJIbHHKA, €€ LEHTP. MeToa reOMEeTpUYECKUX MECT TOUYEK IpHU
PEILICHNN T€OMETPUYECKUX 3a/1a4.



IHocTpoeHusi ¢ MOMOIIBIO HUPKYJIA U JJUHEHKH
Hctopuueckne ceacHus. OOOCHOBaHHMS TPOCTEHININX IMOCTPOCHMIA, OTambl 3a7adyd  Ha
MOCTPOEHUS, PELICHHE 3aJ1a4 Ha TOCTPOEHUE LUPKYJIEM U JIMHEUKOM.

8 KJIACC

YeThIpEXyroabHUKHA

[Tapannenorpamm, ero Npu3Haku U cBOMcTBA. [IpsMoyroapHUK, poMO, KBaJpaT, X MPU3HAKU U
cBoiictBa. Tpamenus. PaBHoOeapenHas Tpamerus, e€ CcBOWCTBa W Tpu3HakW. [IpsMoyroibHas
Tpaneuust. CpeqHss JIMHUSA TpaneLuy.

Cpenssisi nuHUS TpeyroibHHKa. MeTon yIBOEHUS MeEAMaHbl TpPEyrojibHHWKa. Teopema o
NepeceYeHNH MEIMaH TPEyrojbHUKA.

Teopema ®aneca, TeopeMa O MNPOMOPIHOHAIBHBIX OTpe3kax. Teopema Bapunbona s
MIPOU3BOJIBHOTO YETHIPEXYTOIbHUKA.

LleHTpanbHO-CUMMETPUYHBIE (PUTYPBHI.

IMoxooue

[Tonobue TpeyronbHUKOB, KoddduuueHT nonodus. [Ipu3Haku nmomgoOHs TpPEyroJbHUKOB.
[IpumeneHnue no1o0Ust pH peLIEHUH FEOMETPUUYECKUX U MTPAKTUUECKHUX 3a/au.

ILtomans

[Tonsitue o mmomraau. CBoicTBa Miomaae reomerpuyeckux guryp. Ilpocreiimue Gopmynbl
JUIS TIJIOLAAM TPEYrojbHUKA, mapajuiesorpaMMa, pomba u tpaneuuu. [lnomanyu mompoOHbIX Quryp.
OTHolIEHNE MIIOAAEH TPEYTOIbHUKOB.

Teopema Ilngaropa

Teopema [Tudaropa. [Ipumenenue Teopemsl [Tudaropa npu pereHnn NpaKTUIECKUX 3a1a4.

DJIeMeHThI TPUTOHOMETPHH

CuHyC, KOCHMHYC, TaHI'€HC M KOTaHT€HC OCTpPOro yrja MPsSMOYTOJbHOTO TPEYroJbHUKA.
Tpuronomerpuyeckue (yukiuu yrimoB B 30°, 45° u 60°. TIpomopuuoHaNbHBIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yr1iIbl U 4eTHIPEXYTOJILHUKH, CBAI3AHHbIE C OKPY/KHOCTBHIO

BnmcanHble 1 EHTpaIbHBIE YIIIbI, YTOJ MEXAY KacaTeJIbHOW U XOPIOM. YTJIbl MEXKIY XOpIaMHU
U CeKylIMMH. BriucaHHble U ONMKMCAaHHBIE OKPYKHOCTH TPEYTOJbHUKA U YEThIPEXYTronbHUKH. CBOKCTBA
U NIPU3HAKU BIMCAHHOTO YETHIPEXYroJbHUKA. B3auMHoOeE pacronokeHne 1ByX okpykHocTted. Kacanue
OKpy>kHOCTel. Ob1IMe KacaTelbHbIe K ABYM OKPYKHOCTSIM.

9 KUIACC

Pemienue TpeyroibHMKOB

Cunyc, xocunyc, Tanrenc yrios ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
®opMmyisl IpuBeeHus. Pemenne tpeyroinbHuKoB. Teopema KOCHHYCOB U TeopeMa CUHYCOB. Pemienue
MIPaKTUYECKUX 3a/a4 C MCIIOJIb30BAaHMEM TEOPEMBI KOCHHYCOB M TEOpPEMBI CUHYCOB. Pemnienue 3agau
r€OMETPUYECKON ONTUKH.

Tpuronomerpudeckue ¢GopMynbl UIs IUIOIIAAM TPEYrojbHUKA, MapajuienorpaMma, pomoa,
Tpaneuu. @opmyina ['epona. @opmyna maIonaan BITYKIOTO Y€THIPEXYTOIbHUKA.

IHoxo0ue TpeyroibLHUKOB

Xopas!l U M0100HBIE TPEYTOJIBHUKU B OKPYKHOCTH. Teopema 0 mpou3BEI€HUN OTPE3KOB XOP/I,



TEOPEMBI O IIPOU3BENCHNUN OTPE3KOB CEKYIIUX, TeOpeMa O KBaapaTe KacaTeslbHOH. IIpuMenenue npu
pelieHny reoMeTpudeckux 3anad. Teopemsl UeBbl 1 Menenas. [lonsatue o roMmoTeT.

Metoa KoOpaAUMHAT

VYpaBHeHUEe TMpPsIMOH Ha IUIOCKOCTH. YTJOBOM KOX(PQPHUIMEHT M CBOOOTHBIA UJIEH, HX
reoMeTpuueckuii cmbici. llapamienbHOCTs M NEPNEHIUKYISAPHOCTh MNPSAMBIX (Yepe3  yriaoBou
ko3 urmeHr).

VYpaBHeHue oKkpykHOCTH. HaxoxaeHne nepecedyeHuil OKpY>KHOCTEM U MPSAMBIX B KOOPAWHATAX.
dopmyina pacCTOSHUSA OT TOUKH A0 npsMoi. [Tnomans napamienorpamma B KOOpJUHATAX, HOHATHE 00
OPUEHTUPOBAaHHOW Iulomagu. I[IpumMeHeHuMe MeTona KOOPAMHAT B IPAKTHKO-OPUEHTHPOBAHHBIX
F€OMETPUYECKHX 3a/1a4ax.

BekTops!

BexTtopel Ha miockoctu. CloXKeHME M BbIYUTAHUE BEKTOPOB — IpaBUia TPEYroJibHUKa U
napajuiesiorpaMma. Y MHOXKEHHE BekTopa Ha uuciio. Koopaunatel Bektopa. CrokeHUE U BbIYMTAHUE
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHCJIO B KOOpJauHaTax. [IpumeHeHue BEeKTOpPOB B (pU3HKE, LEHTP
Macc.

[Tonsatue o Oaszuce (Ha mockocTH). PasznmoxkeHust BekTopoB mo 0Oasucy. CkansipHoe
IIPOU3BEICHUE BEKTOPOB, I'€OMETPUYECKHM CMBICI M BBIPDAXKEHHE B JIEKapTOBBIX KOOPAMHATAX.
JIMCTpuOYTUBHOCTD CKaJIIpHOTO mpousBeAeHUs. CKalspHOE MNPOU3BEACHUE U IPOCLUPOBAHUE.
[IpumeHeHHEe CKalsSIpHOTO MpPOU3BEAEHUS BEKTOPOB Ul HAaXOXKJIEHUS JUIMH U yrjoB. PemieHue
F€OMETPUYECKHX 3a/1a4 C TIOMOIIBIO CKAISIPHOTO MPOU3BEICHHUS.

JITMHA OKPYKHOCTH M IJIOIIAb KpPyra

[TpaBuiibHBIE MHOTOYTOJIBHMKH. [InnHa okpyxkHocTu. I'pamycHas u paguaHHas Mepa yria,
BBIUMCJIEHUE JUIMH OyT OKpy>KHOCcTeH. Ilnomane kpyra, cexropa, cermeHnra. Mcropudeckue cBeneHus
00 U3MepEeHHUH JJIMHBI OKPYXHOCTH U TUIOIIAAN KpYyTa.

JIBHKEHUS MJIOCKOCTH

LlentpanpHas cumMmeTpus. LleHTpanbHO-cuMMeTpuuHble  ¢urypsl. IloBopor. OceBas
cumMeTpusi. PUrypsl, CHMMETPUYHBIE OTHOCUTEIIBHO HEKOTOPOU ocu. IlapannensHslii mepeHoc.

[TonsiTne nBUXKeHUs U ero cBoiicTBa. PaBeHcTtBo Quryp. [IposiBnenus cumMMmeTpun B IpUpOJIE,
KHUBOMMCH, CKYyJIbNType, apxurekrype. Kommosuuum ABWKEHHH (MpOCTEHIINE MPUMEPHI).
[IpumeHeHne B reOMeTpUYECKUX 3aa4ax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«'EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JINYHOCTHBIE Pe3yJIbTaThl OCBOCHUS IPOrPAMMBI [10 MATEMATUKE XapaKTEPU3YIOTCS B YAaCTHU:

1) naTPHOTUYECKOT0 BOCTIUTAHUSA:

MPOSIBJICHUEM HMHTEpEca K MPOILUIOMY M HACTOSILIEMY POCCUMCKON MaTeMaTHUKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSAM POCCUHMCKUX MATEMAaTUKOB MU POCCHUMCKOM MaTeMaTUYECKOW IIKOJIbI, K
WCIIOIB30BAHUIO 3THX JOCTIKEHUM B IPYTUX HayKaxX M MPUKIATHBIX cepax;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

TOTOBHOCTBIO K BBIMONHEHUIO OOS3aHHOCTEH TpakJaHWHA U pealu3alldd ero Ipas,
MPEJICTABJICHUEM O MAaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHHPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHHIA,
MpoLEeayp TPaKIAHCKOro 00IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIECHUIO
ATUYECKHUX MPOoOJieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTHIKEHUI HayKd, OCO3HAHHEM
BOKHOCTH MOPATbHO-3THUECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TPY/10BOI0 BOCIIMTAHMS

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEUICHWHM NPAKTUYECKUX 3a7a4 MaTeMaTHU4eCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BAXXHOCTH MATEMaTHYECKOro OOpa30BaHMsI HA MPOTSIKEHUU BCEH
KU3HU i1 YCIEUHOW MpodeccHoHAbHON AeATEeNbHOCTH U pPa3BUTHEM HEOOXOJMMBIX YMEHHIA,
OCO3HAaHHBIM BHIOOPOM U TMOCTPOCHHEM HHIWBUIYaIbHOW TPACKTOPUU OOpa30BaHUS U KU3HEHHBIX
TJTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

CIIOCOOHOCTBIO K OMOIIMOHATLHOMY H ACTETUYECKOMY BOCHPHUSTHIO MaTEMaTHYECKHX
00BEKTOB, 3aJa4, PEIICHWUU, PACCYKIEHWUU, YMEHUIO BHUJETh MAaTEeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI'0 NO3HAHUSA:

OpUEHTAIle B JEeATEILHOCTH Ha COBPEMEHHYI0O CHCTEMY HAy4YHBIX MpeICTaBICHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUs 4YElOBEKa, MPHUPOABI M  O0IIecTBa, IOHHMAaHUEM
MaTEeMaTHYECKON HAayKu KakK C(epbl YeIOBEUECKON JAeITeTbHOCTH, STANOB €€ Pa3BUTHS M 3HAYUMOCTH
JUISL pa3BUTHUS LMBUINA3AIMHU, OBJIAJICHUEM SI3BIKOM MATEMAaTHKA U MaTEMaTUYECKOM KYIbTYpOHl Kak
CPEIICTBOM TO3HAHUS MUPA, OBIAJCHIEM HaBBIKAMH HCCIICIOBATEIHCKOM JACSITEIIBHOCTH;

6) ¢usnyeckoro BocnuTaHus, GopMHUPOBAHHUS KYJIbTYPHI 310POBbSl U IMOLHOHAJIBHOIO
0/1aronosy4us:

TOTOBHOCTBIO TIPUMEHATH MaTeMaTHYECKHWE 3HAHUS B WHTEpPECax CBOETO 3J0POBBS, BEICHHS
3I0pOBOTO OOpa3a >KU3HH (30pOBOE NHTAaHHUE, COANAHCUPOBAHHBIM PEXHUM 3aHATHH M OTABIXA,
perynspHasi pu3nuecKas akTUBHOCTD), C(POPMUPOBAHHOCTHIO HABbIKA PEQIICKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eiaoBeKa,

7) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

OpUEHTAIlel Ha MPUMEHEHHME MaTeMaTHYeCKMX 3HAHWW IS pelIeHHs 3anad B o01acTu
COXPAHHOCTH OKpY>KaroLeH Cpelibl, INITAHUPOBAHNUS ITOCTYIKOB U OLICHKH UX BO3MOXHBIX ITOCIIEICTBUM
JUIS OKpYKarolllel cpefibl, OCO3HAHHEM TJI00aTBbHOTO XapaKTepa HKOJIOTHYECKUX MpoOsieM U MmyTel ux
peuieHus;

8) apanTanuM K M3MEHSIIOUMUMCH YCIOBHAM COIMATBHON U PUPOIHOM Cpeabl:



TOTOBHOCTBIO K JEHUCTBHUSM B YCIIOBHUSX HEOINPEACIEHHOCTH, IOBBILICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTHU 4Y€PE3 MPAKTUUECKYIO E€ATEIBHOCTD, B TOM YHCJIE YMEHHUE YUUTBCS y IPYTUX JIOJEH,
npuoOpeTaTh B COBMECTHOM JESITEIHbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMY U3 OIBITA APYTHX;

HEOOXOIUMOCThIO B (POPMHpPOBAaHMM HOBBIX 3HaHUM, (GOPMYIUPOBATH HJEH, MOHITHS,
rUNoTe3bl 00 O0BEKTaX W SBJICHUSIX, B TOM YHCIE paHEe HEU3BECTHBIX, OCO3HABaTh Je(UIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAILIUIO KaK
BbI30B, TpPEOYIOUIM KOHTPMEP, KOPPEKTUPOBaTh MPUHUMAEMble pEIICHUS U  JCHCTBHA,
(bopMyIHpOBATH M OLICHUBATH PUCKHU H MOCIEACTBUS, (OPMUPOBATH OMBIT.

METANPEAMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHHMS MpPOrpaMMbl IO MAaT€MaTHKE Ha YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOywatomerocss Oyayr chopMupoBaHbl MeTampeAMeTHbIe Ppe3yJbTaThl,
XapakTepu3yrIuecs OBJIaJICHHEM YHHUBEPCATbHBIMU M03HABATEIbHBIMU NEHCTBUSAMU,
YHUBEPCATbHBIMU ~ KOMMYHUKATHUBHBIMU  JCUCTBUSAMHU W  YHUBEPCAIBHBIMU  PETYISITUBHBIMU
JEACTBUSMM.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

Ba3oBble 1oruveckue aeicTBUA:

BBISIBJISITh Y XapaKTePU30BaTh CYIICCTBCHHBIC MTPU3HAKA MaTEMAaTHICCKHX OOBEKTOB, TOHATHH,
OTHOIICHUH MEXAy TOHATUSAMHU, (OPMYIUPOBATh OMNpEICNICHUsS TMOHSATHHA, YCTaHABIUBATh
CYIIECTBEHHBIH MpPHU3HAK KIACCU(PUKALUM, OCHOBAaHUS Ui OOOOIICHHUS M CpaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATH U TPeoOpPa3OBBIBATH CYXKIEHUS: YTBEPAUTENbHBIE U
OTpUIATENIbHBIC, SIMHUYHBIC, YaCTHBIC U OOIIIHE, YCIOBHBIC,

BBISIBJISITH MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M TIPOTHBOpPEYHs B (akTax,
JAHHBIX, HAOIOICHUSIX U YTBEPKIACHHUSIX, MPEAJIaraTh KPUTSPUH IS BBISBIICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYNH;

JIeNaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUSHHH 110 aHATIOTHH;

pa3duparh J0Ka3aTeIhbCTBA MAaTEMAaTHUYECKHX YTBEPXKICHUH (TpsMble U OT MPOTHBHOTO),
MIPOBOJNTH CAaMOCTOSITENILHO JTOKA3aTeIhCTBA MAaTEMATHUUECKUX (DAKTOB, BBICTPAMBATh apTyMEHTAIIHIO,
MPUBOJUTh TPUMEPHI W  KOHTPIPUMEPHI, TPUMEHATH METOJ MaTeMaTHYeCKOH WHIAYKIIHH,
00OCHOBBIBaTh COOCTBEHHBIE PACCYKIEHUS;

BbIOMpaTh CHoco0 pernieHusl ydeOHOHM 3anaud (CpaBHUBATh HECKOJIBKO BAPUMAHTOB peElIEHUS,
BBEIOMpaTh HanOoJIee TOIXOAIINNA ¢ YIETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPUEB).

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

UCIIONIb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUA WHCTPYMEHT IMO3HaHUs, (OpMYyIUpOBATH
BONPOCHI, (DUKCUPYIOIIHE MPOTHBOPEYHE, MPOOJIEMYy, CAMOCTOSITEILHO YCTaHABIUBATH HMCKOMOE H
JIaHHOE, POPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHCHHE;

MPOBOAMWTHL IO CAMOCTOSITENILHO COCTABIGHHOMY TIUIaHY OKCIIEPUMEHT, HCCIEAOBaHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO 00BbEKTA, 3aBUCHMOCTEH 0OBEKTOB MEXKITY COOOM;

CaMOCTOSITENIbHO (OPMYIUPOBAaTh O0OOIIEHUS M BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOJI0/IeHNUs], HCCIEA0BaHUs, IKCIEPUMEHTA, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX PE3YyJIbTaTOB,
BBIBOJIOB M 000OOILEHUI;



IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IPOLIECCA, a TAK)KE BBIABUIATH MPEANIONOKEHUS O €T0
pPa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISBIIATH HEJIOCTATOYHOCTb M M30BITOUHOCTh HMH(DOPMALMM, JAHHBIX, HEOOXOIUMBIX JUIS
pelLeHMs 3a/1a4H;

BbIOMpATh, AHAJU3UPOBaTh, CHCTEMAaTU3UPOBATH M  HMHTEPHPETHPOBATH  HUH(OPMALIHIO
pa3UYHbIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (OopMy TMpeacTaBleHUs HHQOPMAIUM ¥ HWUIIOCTPHPOBATH pELIaeMble 3aJa4u
CXeMaMH, AUarpaMMaMiu, HHOH rpadukoil 1 uX KOMOMHAUAMU;

OLICHUBATh  HAAGKHOCTH  HMHGOpPMAMM 1O  KPUTEPHSIM,  HPEAJIOKCHHBIM  WJIH
cOpPMyYIHPOBaHHBIM CAMOCTOSTEIHHO.

KoMMmyHHnKaTHBHBIE yHUBEpCAJIbHbIC Y4eOHbIC 1eliCTBUA:

BOCIIPUHUMATh U (OPMYIHUPOBATh CY)XICHHS B COOTBETCTBHM C YCIOBUSAMHM U LEISAMU
0011IeHus, CHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX TEKCTax,
JlaBaTh MOSCHEHMS [0 X0y PEIICHUs 3a7a4l, KOMMEHTHUPOBATh [TOJIy4YE€HHBIN pe3yJIbTarT;

B XOJie OOCYXIEHMs 3a/JaBaThb BONPOCHI MO CYLIECTBY OOCYXJaeMOW TeMbl, IpOOIeMbI,
pemaeMoil 3amauyu, BBICKA3bIBaTh WJEH, HAllEJIEHHbIE Ha IOMCK pELIEHUs, CONOCTaBISATh CBOU
CYXKACHHUSI C CYXKICHHSMH APYTUX YYaCTHUKOB JHaliora, OOHAapy>KMBaTh pa3IM4U€ M CXOJACTBO
MO3UINH, B KOPPEKTHOU opme HOopMyTHpoBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

IPEJCTaBISATh PE3yNbTaThl PELICHUs 3a7aud, OHKCIEPUMEHTAa, HCCIEIOBAHUS, IPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4ETOM 3a/ay MpPE3eHTAlMM M 0COOEHHOCTEH
ayIUTOPHH;

NOHUMaTh W HCHOJIb30BaTh MPEUMYILECTBA KOMAHAHOM M MHAMBUAYaJIbHOW pabOTHI MpH
pelieHNH y4eOHbIX MaTeMaTHYeCKuX 3ajady, MPUHUMATh Leldb COBMECTHOW JesTEeIbHOCTH,
IUIAaHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, paclpeneisTh BHAbI pabOT, JOroBapuBaTHCA,
o0cCyXIaTh Mpolecc U pe3yibTaT padboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJEH;

y4acTBOBaTh B TPYIIOBBIX (opMax padboTel (0OCYXIeHHs, OOMEH MHEHUH, «MO3TOBbIE
LITYPMBbI» M HHBIE); BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM ACUCTBUS C APYTUMU
YjieHaMHU KOMAaH/[Ibl, OLICHUBATh Ka4eCTBO pe3y/bTaTa U KauyecTBO CBOEro BKJaJa B OOLIMI pe3yibTar
110 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranuzanus:

BBISIBJISITH MTPOOJIEMBI JIUISl PEIICHUS B )KU3HEHHBIX U YUeOHBIX CUTYalUsX, OPUEHTHPOBATHCS B
Pa3IMYHBIX MOX0aX MPUHATHS pelieHni (MHANBUyaTbHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTAaBJIAThH IUIaH, aJTOPUTM peHIeHHs 3adadd (WIK €ro 4acTh), BBIOMPATH
Croco0 pemeHus ¢ Y4€TOM MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBON MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS TIpolecca M pe3yiabTara pelIeHHs
MaTeMaTHYeCKOM 3a/1aun, CAMOMOTHBALIUU U pEQIICKCUH;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTh IIpH pEIIEHWU 3aJadd, BHOCHTH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEH;

OLICHUBATb COOTBETCTBUE pe3yjbTaTa JESATEIbHOCTH IIOCTABICHHOW 1€ U YCIOBUSM,
OOBSICHATh NPUYMHBI JOCTUKEHUS WIM HEAOCTHKEHMs LM, HAaXOAMTh OLIMOKY, /1aBaTh OLICHKY



pUOOPETEHHOMY OTIBITY;
BBIp@KaTh OHMOIMH TPU H3YYEHHH MaTeMaTHUECKUX OOBEKTOB M (aKTOB, [aBaTh
HMOILIMOHAIBHYIO OLIEHKY PEIICHHS 3aa4H.

INPEJIMETHBIE PE3YJIBTATbBI

K koH1y 00ydenust B 7 kjiacce 00y4yarouuiics MOIYYHT ClAEAYIONINE MPEAMETHbIE PE3YIbTaThI:

Pacno3naBate M3y4eHHbIE TeOMETPUUECKUE (PUTYPBI, ONIPENENIATh X B3aUMHOE PACIOJIOKEHHUE,
n300pakaTh T€OMETPHUUYECKHE (UTYpPBI, BBINOJIHATH YEpPTEXKU IO YCIOBHUIO 3amayu. M3mepsars
JIMHEIHbBIE U YITIOBbIE BEIUYUHBI. PelaTh 3a1auu Ha BBIYMCIEHUE IJIMH OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTe NPUKUIKY M OLIEHKY JIMHEHHBIX U YIJIOBBIX BEIMYUH IPEIMETOB B pEaIbHOM KU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuare pasmMepbl 3TUX OOBEKTOB M0 MOPSIIKY BETHUHHBI.

CTpouTh 4epTexku K FT€OMETPUUECKUM 3aa4aM.

[lonb30BaTbcs MpPU3HAKAMU PaBEHCTBA TPEYrOJIbBHUKOB, MCIOJb30BaTh MPU3HAKU U CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUH 33]1a4.

[IpoBOIUTH TOTUUYECKHUE PACCYKIECHHS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonb30BaThCs MPU3HAKAMU PABEHCTBA IMPSIMOYTOJIBHBIX TPEYrOJbHUKOB, CBOICTBOM MEIUAHbI,
IIPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1ad.

OnpenensaTh NapajjIeIbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOpble OOpa3yeT ¢ HHUMH
cekymas. OnpeaensaTs NapajieIbHOCTh MPSMBIX C IIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOMN
MIPSAMOM 10 TOYEK APYroM IpsiMOil.

Pemiats 3a1aun Ha kieT4aToi Oymare.

[IpoBOIUTH BBIYMCICHHS W HAXOAUTh YHUCIOBBIE W OYKBEHHBIE 3HAYEHHUS YIJIOB B
FEOMETPUUYECKUX 33a7adax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB M MHOIOYTOJIBHUKOB,
CBOMCTB YIJIOB, 00pa30BaHHBIX IPHU MEPECEUECHUU JBYX IMapajljIeNIbHbIX NMPSAMBIX cekylie. Pemath
IIPAaKTHUYECKHUE 3a1a4M Ha HAXO0XKJICHHUE YIJIOB.

Bnaners nmouaruem reomerpudeckoro mecra touek (I'MT). Omnpenensts OUCCEKTPUCY YIIia U
CepeMHHBIN MEePIEeHANKYISAP K OTPE3Ky Kak reoMeTpruueckue Mecta Touek. [lonp30BaThcs MOHATHEM
reomerpuueckoro mMecta touek (I'MT) mpu noka3zaTenbCTBE M€OMETPUYECKHX YTBEPXKACHUN U IpU
pelIeHNN 3a1au.

@opMyIUpOBaTh OIPENEICHHUS] OKPYKHOCTM M Kpyra, XOopAbl M JUamMeTpa OKPYKHOCTH,
YBEPEHHO BIIAJIETh UX CBOMCTBAMHU. YMETh JIOKa3bIBaTh M IPUMEHATh 3TH CBOWCTBA NP PEIICHUU
3a/1ay.

BraneTs MOHATHEM ONMMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTH €€ LEHTP.
Jloka3pIBaTh U MCIOJIb30BaTh (DaKThl O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA MEPECEKAOTCs B
OJIHOM TOYKE, M O TOM, YTO CEPEINHHBIE IEPIIEHANKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B
OJTHOH TOUKE.

Brnagerp  noHATHEM — KacaTeNbHOM K OKPY)KHOCTH,  IIOJb30BaTbCi  TEOPEMOM O
NEPIEHIUKYISIPHOCTH KacaTeIbHOW M pajguyca, NPOBEAEHHOIO K TOYKE KacaHud. Jlokas3biBaTh
PaBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYXHOCTHU, IPOBEAEHHBIX U3 OAHON TOUKH, U IPUMEHSTH 3TO B
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

Jloka3plBaTh M NPUMEHATH NPOCTEUIINE TE€OMETPUYECKME HEPABEHCTBA, MOHMMATh HX
MPAKTUYECKUI CMBICII.

[IpoBOIUTH OCHOBHBIE F€OMETPUUECKUE TOCTPOEHUS C TOMOILIBIO LIUPKYJIS U TUHEHKH.

K xoniy 00y4yenus B 8 kjiacce 00ydJaromuiicst MOTYyIUT CICAYIOMNE TPEAMETHBIC PE3YIbTaThI:



PacriozHaBaTh OCHOBHBIE BHIbBl UETBIPEXYTOJIBHUKOB, HMX 3JEMEHTHI, II0Jb30BaThCA HX
CBOMCTBAMHM IIpU pEUICHUM TEOMETPUYECKHUX 3anad. PasiuuaTte MpU3HAKM U CBOMCTBA
napajiesiorpaMma, pom6a 1 nIpsMOYTOJIbHUKA, TOKA3bIBaTh UX U YBEPEHHO NMPUMEHATH MPH PELICHUU
TrE€OMETPUUYECKUX 3aad.

Mcnonb30BaTh CBOWCTBA TOUKH NEPECEUEHUSI MEIMAH TPEYrobHUKA (LIEHTpa MAcc) B peIIEHUH
3az1ad.

Brnaners noHATHEM CpelHEH JTMHHUM TPEYTOJIbHMKA W TPaleLMH, IPUMEHATh UX CBOMCTBA IpHU
pelIeHnn reoMeTpuyeckux 3aaad. Mcnonb3oBarh Teopemy Paneca U TEOpEMY O MPONOPLUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX Ui PEIICHUS IPAKTUUECKUX 3a/au.

Pacno3naBare LEHTpAIbHO-CUMMETPUUYHBIE (HUTYpHl M HCIOJIB30BaTh HMX CBOMCTBAa TIpU
pelIeHnH 3a1au.

Brnaners nmoHATHSMM NOJOOMS TPEYrojJbHHUKOB, KO3((uIMeHTa 1moaodus, COOTBETCTBEHHbBIX
3JIEMEHTOB MOJ0OHBIX TPEyrojbHUKOB. MeTh mpexacraBieHue o IMpeoOpa3oBaHUU IMOAOOUS U O
noo0HbIX  ¢urypax. Ilonb3oBaTbCsi NpHU3HAKAMU [OA00MS TPEYrOJbHUKOB TIPH  PELICHUU
FeOMETPUUYECKUX 3a1ad. Jloka3bplBaThb W INPUMEHATh OTHOIIEHHSA IPONOPLHMOHAIBHOCTH B
IPSIMOYTOJIbHBIX TpeyrojbHUKax. [I[puMeHsATh nogodue B MpakTUUECKUX 3ajayax.

BeBoguTh ¥ WCHONB30BaTh MpocTeiimme (GOopMynbl  UIS  IUIOMIAAH  TPEYTOJIbHUKA,
napajiegorpamMmma, pom0Oa u  Tpaneuud. BpUMCHATh (Pa3sNUYHBIMH  CHIOCOO0AMH)  TUIOIIAIb
TPEYrojbHUKA U IUIOIIAAN MHOTOYTOJIbHBIX (DUTYp (II0JIB3YACh, IZI€ HEOOXOAUMO, KaJbKYJISATOPOM).
3HaTh OTHOIICHHWE IUIOMIAZCH MOMOOHBIX (UTYp W TPHUMEHSATh NPH pelieHuu 3amad. [IpuMeHsaTh
IIOJIyYEHHBIE YMEHMSI B IPAKTUYECKUX 3a/adax.

[Tons3oBatbest TeopeMoii [ludaropa ans pemeHuss reoMEeTpUYECKUX M MPAKTHYECKUX 3ajad.
CrponuTh MaTeMaTHUYECKyH0 MOJENb B NPAKTHYECKUX 3a7adaxX, CaMOCTOSTENIIBHO JAENaTh YEpPTEX H
HaXOJUTh COOTBETCTBYIOLINE JUIMHBI.

Bragers moHATHEM BNMCAHHOTO M LIEHTPAJIBHOTO YIJIA, YIila MEXAY KacaTeIbHOM M XOpJoi,
ONMCAaHHOM U BIUCAHHON OKPYKHOCTU TPEYTOJIbHUKA U YEThIPEXYTOJIbHUKA, IPUMEHAITh UX CBOMCTBA
IIpU pElIeHUH 3a/au.

[TpyMeHsTh MoJlyYeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHUEeCKUE MOJIENH i 3a]a4
peambHOM KHM3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIUMCIEHUS C HNPUMEHEHHEM MOoJ00us u
TPUTOHOMETPHH (TIONB3YSACH, I7Ie HEOOXOIUMO, KAIBKYIITOPOM).

K koHiy 00yuenus B 9 kjacce o0yyaromuics MOIyduT CIeayIOIue MpeAMETHBIE pe3yIbTaThl:

3HaTh TPUTOHOMETpUYECKHE (YHKIHUU OCTPHIX YIJIOB, YMETh HAXOJUTh C HUX IOMOIIBIO
pa3aMyYHble  JJEMEHThl  MPSAMOYTOJBHOIO  TPEYroJbHMKA  («pEelIeHHe  MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). Haxoauth (¢ MOMOULIbIO KadbKyJIATOpa) JIMHBI M YIJIbI 17 HETaOJIMYHBIX
3HA4YEHMI.

[Tonb30BaTbes hopMynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM TOKJIECTBOM IS
HaXO0XJAECHNS COOTHOILIEHUH MEXy TPUTOHOMETPUUECKUMH BETUYUHAMHU.

Jloka3piBaThb TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, IPUMEHATH MX MJI1 HAXOXKACHHUSA
Pa3IMYHBIX 3JIEMEHTOB TPEYIOJIbHUKA («PEIIEHUE TPEYTOJbHUKOBY), IPU PEIIEHUU E€OMETPUUECKUX
3a1a4. [IpuMeHsTh ony4YeHHbIE 3HAaHUS U PELIEHUH IPAKTUYECKUX 3a1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 33Jadax Ha HAXOXKICHHME IUIOIIAJIU, BBIBOAWTH M BIAACTb
TPUTOHOMETPUUYECKUMH  (OpMyIaMu [yl IUIOIAAM TPEYroJIbHUKA, MapajiesiorpaMMa, pomoa,
Tpaneuuy, BbIBOAUTH M MNPUMEHATh (opmyny ['epoHa u Qopmyny Ui IUIOIIAAM BBITYKIOIO
YETBIPEXYTOJBHUKA.

HmeTs npencTaBiieHue O TOMOTETHH, IPUMEHATH B IPAKTUYECKUX CUTYyaLUsX.



Hcnonp3oBarsk Teopemsl UeBbl 1 MeHenas npu pelieHun 3aiad.

Hcnonp30BaTh TEOPEMBbl O BIMCAHHBIX yIiax, yrjax MeXAy XopAamMH (CEeKyIIMMH) U yTIe
MEXKy KacaTelbHOM M XOpJOM NpPHU PEIICHUU TE€OMETPUYECKHX 3anad. /[oka3plBaTh M NPUMEHATH
TEOpEeMbl O IPOU3BEACHUM OTPE3KOB XOpH, O IPOU3BEIACHUU OTPE3KOB CEKYIIMX, O KBaJpare
KacaTeJIbHOM.

Brnaners moHsTHEM KOOpAMHAT Ha MJIOCKOCTH, pabOTaTh C ypaBHEHUEM MPSAMON Ha MJIOCKOCTH.
Brnanets noHsATHsMH yrinoBoro ko3¢ ¢uieHTa 1 cBOOOJAHOr0 4ieHa, IOHMMATh UX F€OMETPUYECKUI
CMBICII ¥ CBSI3b YIJIOBOTO KOA3(uiMeHTa ¢ Bo3pacTaHHEM M yObIBaHWEM JTMHEHHOW (QyHKIHUU. YMETh
pelars METOJAOM KOOpPAMHAT 3aJaul, CBSI3aHHBIE C IAPAJJICIBHOCTBIO M MNEPIEHIUKYJISIPHOCTHIO
MPSIMBIX, IEPECEUEHUEM NPSMBIX, HAX0XKIEHUEM TOUYEK IIEPECCUECHHUS.

BoiBomuTh M BianeTh ypaBHEHHUEM OKpPY)KHOCTH. Mcmosb3oBaTh MeETOJ KOOpAMHAT JUIs
HaXOXKJCHUS MepecevyeHuil OKpYXKHOCTeH U MpsMbIX. Braners ¢opmynaMu paccTosiHUS OT TOYKH 10
OpsMOH, IJIomanM MapajuielorpaMMa B KOOpPAMHATaxX, HMETh IOHATHE 00 OpPUEHTHUPOBAHHOMN
wiomaau. Ilomp3oBaTbcs METOAOM KOOPAMHAT HAa IUIOCKOCTH, NPHUMEHATh €ro MpU PpEeHIeHUU
IFE€OMETPUUECKUX UM MPAKTHUYECKUX 3a7ad. [IpuMeHATh MeTox KOOpAMHAT B  MPAKTHKO-
OPUEHTUPOBAHHBIX F€OMETPHUECKUX 3ajjayuax.

Bnagers nmoHsiTueM BeKTOpa. YMETh CKJIaAbIBaTh U BbIUUTATh BEKTOPbHI, YMHOKAaTh Ha YHCIIO,
BJIa/IETh MPaBUJIAMH TPEYroJIbHUKA U MapajuiesorpaMma. BnaneTs npakTH4eCKMMHU UHTEPIIPETALUIMU
BEKTOPOB. YBEPEHHO I0JIb30BaThCsl KOOpJAMHATaMU BEKTOpa. Braners Cllo)KeHMEM M BBIYMTAHHEM
BEKTOPOB, YMHO)KEHHEM BEKTOpa Ha YUCIIO B KOOPIMHATAX.

WNmets mpencraBieHue o Oasuce (Ha IUlockocTH). PackiajgsiBaTh BEKTOpBl MO 0Oasucy.
PackiagpiBaTh BEKTOpPBHI CHJI € TOMOIIBIO NPOECLHUPOBAHMS U TPUTOHOMETPHUYECKHX COOTHOLICHHH.
[TpuMeHATH MOJTy4yeHHbIE 3HaHUS B MPOCTEHIINX (PU3NYECKHX 3a/1a4ax.

Bnaners MoHATHEM CKaJIspPHOTO IPOU3BENEHUS BEKTOPOB, IOHMMAaTh €r0 I'E€OMETPHUYECKUN
CMBICI W YBEPEHHO T[OJb30BaTbCSl €ro BBIPAKEHHEM B JEKapTOBBIX KOOpAMHATaX. 3HATh
JUCTPUOYTUBHOCTh CKAJIIPHOIO IIPOM3BENIEHUS U €ro CBs3b C IMpoeudpoBaHueM. llpuMeHsTH
CKaJISIPHOE IIPOM3BE/IEHUE BEKTOPOB ISl HAXO0XKJIEHUS JUIMH U YIJI0B. Pemare reoMeTpuueckue 3a1auu
C TOMOIIBIO CKAJIIPHOrO MpousBeneHus. lcrnonb3oBaTh cKaJlIpHOE NPOU3BEIEHUE BEKTOPOB B
anreOpandeckux 1 GPU3NYecKHx 3aaadax.

Brnagerp NOHATHSAMHU NPaBUIBHOTO MHOTOYIOJBHUKA, JJIMHBI OKPYXHOCTH, JJUHBI OYT'H
OKPY>KHOCTH M paJuaHHOW Mepbl yria, BBIYMCIATH IJIOLAAb Kpyra U ero yacteil. [loHumaTts cmbica
yucaa m. [[puMeHsATs noay4YeHHbIe YMEHUS NP PELIEHUH NMPAaKTUYECKUX 3a7ad. 3HaTh UCTOPUUECKUE
CBEICHUSI 00 U3MEPEHUH JAJTUHBI OKPYKHOCTHU U IUIOMIAAHN KPYyTa.

HmeTs npezacTaBiieHne 0 MpeoOdpa3oBaHUU MIIOCKOCTH, O JBMKeHUsAX. HaxoauTs ocu, LeHTpsl
cUMMeTpun (uryp, ILIEHTpbl MOBOPOTA, HAXOAWTH KOMIIO3MIIMM MPOCTEHIIMX MPeoOpa3oBaHUM.
[IpuMeHsTh NBUKEHUS TIIOCKOCTU MIPU PEIIEHUU T€OMETPUUYECKUX 3a/1ay.

[TpyMeHATh MOJlyYEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHUYECKUE MOJENH I 3a1a4
peambHOM KHM3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIUMCIEHUS C NPUMEHEHHEM IMOoJ00us U
TPUTOHOMETPHUYECKUX (PYHKIUH (TI0JIB3YSCh, T/Ie HEOOXOIUMO, KAIBKYIIATOPOM).



TEMATHYECKOE INTAHUPOBAHHME

7 KIIACC
Ne HaumenoBanmue KounuecTBo yacos JJIeKTPOHHbIE Cnmcok MTOroBbIX IVIAHMPYEMBbIX pe3yJbTaToB  Cnocod oleHKH
n/n pa3aesioB U TeM Bcero Kontpo Ilpakrtn (un¢posbie) € YKa3aHHeM 3TanoB uX (POpMUPOBAHUSA HTOrOBBIX
NMPOrpamMmMbl JIbHBIE YecKHe oOpa3zoBaTre/ibHbIE IUIAHUPYEMBbIX
padoThl padoTHI pecypchl pe3yjibTaToB

1 Hauana reomerpun. 28 1 bubnuotexa [JOK Pacno3naBaTh U3y4eHHBIE TEOMETPUUECKHUE KonTposbnas

[Ipocreitmme https://m.edsoo.ru/78c146¢4  ¢durypsl, onpeaensaTb KX B3aUMHOE pabora

F€OMETPUUYECKHE pacmosoXKeHue, H300paKaTh TEOMETPUICCKUE

(GUTYpHI U KX CBOKCTBA. (uUrypsbl, BHITOIHATH YEPTEKHU MO YCIOBHUIO

H3mepenne 3aga4u. M3MepsTh TuHEWHbIE U YITI0BBIE

F€OMETPUUYECKHUX BEeNMYMHBI. Pemiares 3a1aun Ha BBIYMCIICHUE JUTMH

BEJINYUH OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTe NpUKUAKY U OLIEHKY JINHEHHBIX U
YTJIOBBIX BEJIMYMH IIPEAMETOB B pEaIbHOM KU3HU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnuarh
pa3Mepbl ITUX O0BEKTOB 10 NOPAIAKY BETUUHHBI.
CTpouTh 4epTeKU K TEOMETPUUECKUM 3a]1a4aM.
Pemate 3a1aun Ha kieT4aToi Oymare.
IIpoBOIUTE BBIYUCICHUSA U HAXOAUTDH YUCIIOBBIE U
OyKBEHHbIE 3HAUEHHsI YTJI0OB B TEOMETPUUYECKUX
3a/layax C UCIOJIb30BAHUEM CYMMBI yIJIOB
TPEYrOJIbHUKOB U MHOTOYT OJIbHUKOB, CBOVCTB
yI0B, 00pa30BaHHBIX MPU NEPECEUEHUH BYX
MapaJuIeIbHBIX MPSAMBIX ceKylen. Pemare
MIPAKTHUYECKUE 3a]a4H Ha HAXO0XKJICHHUE YTJIOB.
BiageTs noHsATHEM r€OMETPUYECKOIO MECTa
touek (I'MT). Onpenensite OUCCEKTPUCY YIIIa U
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TpeyroabHUKU

[TapannenbHOCTS.
Cymma yriios
MHOT'OYTOJIbHUKA

IIpssMoyTroOnBbHBIE
TPEYTrOJIbHUKH

FCOMeTpI/I‘leCKI/Ie
HCPaBCHCTBA

OKpy>KHOCTb.
I'eomerpuyeckue Mecra
toyek. IlocTpoenus ¢
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https://m.edsoo.ru/78c146¢c4

bu6nuoreka [IOK
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CEpEeIMHHBIN MEPIIEHIUKYIISP K OTPE3KY KaK
reoMeTpuyeckue Mecta Touek. [lonb3oBarbes
MOHATHEM TeoMeTprudeckoro Mecra Touek (I'MT)
MIPU TOKA3aTEeNbCTBE FEOMETPHUUECKHUX
YTBEPKACHUM U IPU PEIICHUH 3a]au.

[Tonb3oBaTbcs MpU3HAKaMU PaBEHCTBA
TPEYroJbHUKOB, HCTIOIb30BATh MPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOIBHUKOB MPHU
pellIeHnu 3a1ay.

[TpoBOAUTH TOTUYECKUE PACCYKACHHUS C
HCIIOJIb30BAHUEM F€OMETPUUECKUX TEOPEM.

Onpenenars napauieIbHOCTh IPSMBIX C
MOMOIIBIO YTJIOB, KOTOpBIE 00pa3yeT ¢ HUMU
cexkymas. Onpenensars NapamuieabHOCTh MPSAMBIX €
MOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK OJTHOM
IIPSAIMOM 10 TOYEK JAPYroM IpsiMOil.

[Tonp30BaTbCst NpU3HAKAMU PABEHCTBA
MIPSAMOYTOJIBHBIX TPEYTOJIbBHUKOB, CBOMCTBOM
MEJIUaHbI, IPOBENEHHOMN K TUIIOTEHY3€E
MPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILICHUU
F€OMETPUYECKHUX 3a]1a4.

Jloka3bIBaTh ¥ IPUMEHSTH IPOCTEUIIINE
reOMETPUUYECKNE HEPABEHCTBA, IOHUMATh X
MIPAKTUYECKUIA CMBICIT.

IIpoBOANTH OCHOBHBIE TEOMETPUUECKUE
MOCTPOCHHUS C TOMOIIBIO LIUPKYIISI U JTMHEUKH.
DopMyIMpOBaTh ONPEAEIEHUS OKPYKHOCTH U
Kpyra, XOpJpl U AMAMETpa OKPYKHOCTH, YBEPEHHO
BJIAJIETh UX CBOMCTBAMU. Y METh JOKa3bIBaTh U

KoHntposbHas
pabora

KonTponbhas
paborta

IIpoBepounas
pabota

KoHnTponbHas
pabora

KonTponbHas
pabota
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IIOMOUIBIO LIUPKYJIS U IIPUMEHSTH 3TU CBOWCTBA IIPU PEILICHUU 3ajau.

JIMHEUKHU BnageTs noHsATHEM ONUCAHHOM OKOJIO
TPEYroJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh €&
ueHTp. Jloka3piBaTh U UCMOIB30BATh (PAKThI O
TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYrOJbHUKA
MEPECEKAIOTCA B OJTHOM TOYKE, U O TOM, YTO
CepeIMHHBIE IEPIIEHIUKYJISPBl K CTOPOHAM
TPEYrojbHUKA NEPECEKAIOTCS B OAHON TOUKE.
BiageTs noHsATHEM KacaTeIbHON K OKPYKHOCTH,
10JIb30BATHCS TEOPEMOMN O MEPIEHAUKYISIPHOCTH
KacaTeJIbHOW U pajinyca, IPOBEAEHHOIO K TOUKE
kacaHus. Jloka3pIBaTh paBEHCTBO OTPE3KOB
KacaTeJIbHbIX K OKPYKHOCTH, IPOBEIEHHBIX U3
OJIHOU TOYKH, U IPUMEHSTH 3TO B PEIICHUU 3aa4.

7 [ToBTOpEHME, 10 1 bubnmnoreka [HOK KontponbHas
o0o01ieHue, https://m.edsoo.ru/78c146c4 pabota
CHUCTEMAaTU3ALINS
3HAHUU

OBILIEE KOJIMYECTBO 102 6 0

YACOB I10 ITPOTPAMME

8 KUIACC
Ne HaumenoBanmue KoumnuecTBo yacos JJIeKTPOHHbIE Crnucok MTOroBBIX IVIAHMPYEMBIX pe3yJbTaToB  Cnocod oleHKH
n/n pa3aesioB U TeM Bceero Kontpo IlpakxTn (undposbie) € YKa3aHHeM 3TanoB ux popMupoBanus HUTOTr0BbIX
NPOrpamMMmsbl JbHbIE YeCcKHe o0pa3oBare/ibHbIEC IUIAHMPYeMBbIX
padoTsl  padoThI pecypceel pe3yabTaToB
1 YeThIpEXYroJIbHUKU 22 1 bubnmnoreka [JOK PacniozHaBaTh OCHOBHBIE BUIbI Kontponbnas
https://m.edsoo.ru/a5cb98eb = 4eTHIPEXYrOJIBHUKOB, UX IIEMEHTHI, pabota
I10JIB30BATHCS UX CBOMCTBAMU MPU PELLIEHUU
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reOMEeTpPUYECKUX 3a1a4. Pa3znuuaTe Npu3Haku U
CBOIiCTBa Mmapaiienorpamma, pom0a u
MIPSAIMOYTOJIBHUKA, JOKA3bIBaTh UX U YBEPEHHO
MIPUMEHSATH [IPU PELIEHUH F€OMETPUUECKHX 3a/1au.
Hcnonb30BaTh CBOKWCTBA TOYKU MIEPECECUEHUS
MeJMaH TPEeYrojibHUKA (LIEHTPa Macc) B PEIICHUH
3az1ay.

BiageTs noHsATHEM CpEHEN JIMHUN TPEYTOJIBHUKA
U Tpareluy, IPUMEHSITh UX CBOICTBA NPU
peLIeHU TeOMEeTpUYeCKuX 3a1a4. Vcrnons3oBaTh
teopemy Pazneca u TeopeMy 0O
MIPONOPLUMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJIs
pelIeHUs] TPaKTUYECKUX 3a]1a4.

Pacno3naBaTh HEHTpaJIbHO-CUMMETPUYHBIE
(GUTypHI U KCTIOJIB30BaTh UX CBOMCTBA NIPU
pelieHny 3a1ay.

Brnazners moHATHEM BIMCAHHOTO U LIEHTPAJIbHOTO
yIiIa, yriia Mexay KacaTelibHON U XOpIoi,
ONMCAHHOMN U BIIMCAaHHOMN OKPY’KHOCTH
TPEYrOJIbHUKA U YETBIPEXYTOJIbHUKA, IPUMEHSATh
UX CBONCTBA IPU PEIIECHUH 3a1a4.

ITpyMeHSTh NOTY4YEHHbIE 3HaHUS HA TPAKTUKE —
CTPOUTH MaTEMaTHYECKUE MOJIEIH IS 3a7a4
peasibHOM JKU3HU U TPOBOJAUTH COOTBETCTBYIOIINE
BBIUHCJICHUS C IPUMEHEHUEM M01I00UsI U
TPUTOHOMETPHH (IIOJIb3YSACH, IJIe HEOOXO0AUMO,
KaJIbKYJISITOPOM).

ITomoOue

16

bu6mmoreka [IOK
https://m.edsoo.ru/a5cb98eb

BrnajeTb MOHATHAME ITOA0OHS TPEYTOJILHUKOB,
Koa(urmenta mogo0ms, COOTBETCTBEHHBIX
AJIEMEHTOB MOJJOOHBIX TPEYTrOJbHUKOB. FIMeTh

KoHntponbHas
pabota
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npeJCcTaBIeHuEe 0 MpeoOpa3oBaHUM MOI00US U O
nono6ubIx urypax. [lonp3oBarbes mpusHaKaMu
o100Ust TPEYrOJIbHUKOB MPU PELICHUH
reoMeTpUUYecKux 3aaad. Jloka3biBaTh U
MPUMEHSITh OTHOUICHUSI TPOTIOPLIMOHAIBHOCTH B
MPSIMOYTOJIBHBIX TpeyrojabHukax. [I[pumeHsaTs
noo0ue B MPaKTUYECKHX 3a/1a4ax.

IImomane 16 1 bu6nuoreka [IOK BbIBOAUTH U MCTIOB30BATh MPOCTEUIIINE KonTponbhas
https://m.edsoo.ru/a5cb98eb = popmynbl Ans mIOMIaAM TPEYroibHUKA, pabota

napajuieiorpaMma, poMoa 1 Tpamnelmu.

BbruncnsaTs (pa3au4HbIME crioco0aMu) MII0Iagb

TPEYroJIbHUKA U IO I MHOTOYTOJIEHBIX (QHUTYP

(MoNB3yACh, i€ HEOOXOIUMO, KAbKYISTOPOM).

3HaTh OTHOLICHHUE TUIOMIA/IEH MTOAOOHBIX GUTYp U

MPUMEHSITh MIPH pelieHnuu 3aaad. [IpumensTs

IIOJIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.
Teopema IIudaropa u 18 1 bubnnorexka HOK [Tonb3oBatbes Teopemoii [Mudaropa nns pemenust  KontponbHas
Hayajia TPUTOHOMETPUH https://m.edsoo.ru/a5cb98eb reomerpuyeckux u mpakTuyeckux 3anad. CTpouts  padoTa

MaTeMaTHUYECKYI0 MOJIEb B IPAKTHUECKUX

3aJ1a4ax, CAaMOCTOATEIBHO JENIaTh YEPTEXK U

HaXOJUTh COOTBETCTBYIOLINE JUIUHBI.
VYrusl n 20 1 bubnmnorexka HOK BiageTs noHATHEM BIIMCAHHOTO U LeHTpanbHOro | KoHTposipHas
YETBIPEXYTOJIbHUKH, https://m.edsoo.ru/a5cb98eb  yria, yriia Mexay KacaTeIbHON B XOPIOH, paborta
CBSI3aHHBIE C ONMCAHHOM M BOMCAaHHOM OKPYKHOCTH
OKPY>KHOCTBIO TPEYroJbHUKA U YETHIPEXYTOIbHHUKA, TPUMEHSTh

MX CBOMCTBA IIPU PELIECHUH 3a1a4.
[ToBTOpEHME, 10 1 bubnnorexka HOK [IpuMeHATH MOTyYEHHBIE 3HaHUSI HA IPAKTUKE — KoHntponbHas
00o001IcHNE, https://m.edsoo.ru/a5cb98eb = cTpouTh MaTeMaTHUECKHE MOJIEITH IS 3a/1a4 paborta
CHUCTEeMaTU3alUs peasibHOM JKU3HU U TPOBOJAUTH COOTBETCTBYIOILINE
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3HAHUU BBIYUCIICHUS C IPUMEHEHNEM 101001 U
TPUTOHOMETPUH (TIONIB3YSACH, I/1€ HEOOX0AUMO,
KaJIbKYJIITOPOM).
OBILIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME
9 KJIACC
Ne HaumenoBanue KonuyectBo yacos DJIEeKTPOHHbIE Cnucok UTOroBBIX IVIAHUPYEMBIX pe3yabTaToB  Cnocod oneHkH
n/n pa3aesioB U TeM Bcero Kontpo Ilpaktn (undposbie) ¢ YKa3aHHeM 3TanoB ux opMupoBanus HTOrOBbIX
NPOrpamMMmbl JBbHBIE YeCKHe o0pa3oBare/ibHbIE IIAHMPYeMBbIX
padoTsl  padoThI pecypceel pe3yaLTaToB
1 | Pemenue 22 1 bubnnorexka HOK 3HaTh TPUTOHOMETPUYECKUE PYHKIIUU OCTPBIX KoHntposbHas
TPEYroJIbHUKOB https://m.edsoo.ru/dddde230 = yrioB, yMeTb HAXOAUTH C UX OMOILIBIO pabota

pas3IUYHbIC 3JIEMEHTHI IPSIMOYTOJIBHOTO
TPEYroJbHUKA («pelIeHue MPsIMOYTOIbHBIX
TPeyroJbHUKOB»). HaxoauTs (¢ moMolsio
KaJIbKYJISATOPA) JUTMHBI U YTJIbI U1 HETAOINYHbBIX
3HAYECHUM.

[Tonb30BaTbes hopMynamMu NPUBEACHUS U
OCHOBHBIM TPUTOHOMETPHUUECKUM TOXKJIECTBOM
JUTSL HAXOKJICHUSI COOTHOIIEHUN MEX Ty
TPUTOHOMETPUYECKUMH BETUYUHAMHU.
Jloka3pIBaTh TEOPEMY CUHYCOB U TEOPEMY
KOCHUHYCOB, IPUMEHSATD UX IS HAXOXKACHUS
Pa3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA («pelIeHne
TPEYrOJIbHUKOBY), IPU PEIICHUH T€OMETPHUUECKHUX
3ana4. [IpuMeHsTh nony4eHHbIe 3HAaHUS TPU
pelIeHnN IPAKTUYECKUX 3a/1a4.

[TpuMeHsITh TPUrOHOMETPHIO B 33/1a4ax Ha
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[TomoOue
TPEYroJbHUKOB

12

bu6nmmoreka [IOK
https://m.edsoo.ru/dddde230

HaXO0XJEHUE IUIOIAH, BBIBOJUTH U BIAJACTh
TPUTOHOMETPUUECKUMH (HOpMYITaMu st
IJIOIAM TPEYrOJbHUKA, NapajliiesiorpaMma,
pomOa, Tpaneruu, BHIBOAUTH U IPUMEHSATh
dbopmyny I'epona u popmyny ans miomanu
BBIITYKJIOTO YETBIPEX YT OJIbHUKA.

Hwmets npeacraBiaeHue 0 rOMOTETUH, TPUMEHSTD
B IIPAKTHYECKUX CUTyalUsX.

Hcnonw3oBath Teopembl UeBbl 1 MeHenast mpu
pelieHuu 3aay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX yIiax,
yrilax MeXay XopAamu (CeKyIUMH) U yTiie
MEXy KacaTeJIbHOW U XOPJOU NPHU PEIICHUN
reoOMEeTpUYECKUX 3a11a4. Jloka3piBaTh U
MPUMEHATH TEOPEMBI O POU3BEACHUHN OTPE3KOB
XOpJI, O IPOU3BEACHUN OTPE3KOB CEKYILHX, O
KBaJ[paTe KacaTeJIbHOM.

KonTponbnas
paborta

Merton koopauHar

10

bu6mmoteka [IOK
https://m.edsoo.ru/dddde230

Brnajets moHATHEM KOOPIUHAT HA TIIOCKOCTH,
paboTaTh ¢ ypaBHEHHEM IPSIMOI Ha IUIOCKOCTH.
Brnaznets moHsTHSAME yrioBoro koddduirenta u
CBOOOIHOTIO YCHA, IOHUMATh UX
TE€OMETPUUYECKUN CMBICT U CBSI3b YIIIOBOTO
KodddullMeHTa ¢ BO3pacTaHUEM U yObIBAaHHEM
JTUHEWHOW (QYHKIMU. YMETh pemaTh METOJ0M
KOOpJIMHAT 3aJ1a49M, CBSI3aHHBIC C
MapaJUIeTILHOCTHIO U TTEPIICHIUKYIIIPHOCTHIO
MPSIMBIX, IEPECEUCHUEM MPSMBIX, HaX 03K JICHUEM
TOYEK IepeceueHus. BRIBOTUTE U BIIAACTh
ypaBHEHHEM OKPYKHOCTH. Vconp30BaTh METOA

KoHntponbHas
pabota
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KOOPAMHAT JUIsl HAXOXKICHUS [IePECCUCHUN
OKpy’KHOCTeH U npsMbIX. Bragers dopmynamu
paccTosHUA OT TOYKH JO MPSMOM, IUIOLIaAN
napajuleJorpaMMa B KOOpIMHaTax, UMETh
HOHATHE 00 OPUEHTUPOBAHHOM IJIOLIA IH.
ITonb30BaTbCs METOOM KOOPJAMHAT Ha
IJIOCKOCTH, IPUMEHSTH €r0 IIPU PELICHUN
reOMETPUYECKUX U NMPAKTUYECKUX 3a/1ad.
[TpuMeHsITh METOI KOOPAMHAT B IPAKTUKO-
OpUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a/ladax.

Bexrops!

20

bu6mmoreka [IOK
https://m.edsoo.ru/dddde230

Brnaners nonsituem BeKTOpa. YMETH CKIIaIbIBaTh
Y BBIYUTATH BEKTOPBI, YMHOXKATh HA YHCIIO,
BJIAJICTh MPABUJIAMH TPEYTOJIbHUKA U
napasuienorpamMmma. Biaagers npaktnueckumMu
MHTEpIPETALUSIMU BEKTOPOB. Y BEPEHHO
MI0JIb30BaThCs KOOpAMHATAMU BEKTOpa. Biagers
CJI0’KEHUEM U BBIUYMTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPa Ha YUCJIO B KOOPAUHATAX.
WmeTs npencraBienue o 6a3uce (Ha IIOCKOCTH).
PacknaapiBaTh BeKTOpHI 0 6a3ucy. PackianpiBaTh
BEKTOPBI CHJI C IOMOILBIO TPOEHUPOBAHUS U
TPUTOHOMETPUUYECKUX COOTHOLIEHHM. [[pumMensTh
MOJTYYCHHBIC 3HAHUS B MMPOCTEUIINX (PU3UIECKUX
3aJa4ax.

Bianers noHATHEM CKAISIPHOTO IPOU3BEACHUS
BEKTOPOB, IOHUMATh €I0 TEOMETPUUYECKUIN CMBICIT
Y YBEPEHHO I10JIb30BATHCS €TI0 BBIPAKEHUEM B
JIEKapTOBBIX KOOpANHATaX. 3HATh
JTMCTPUOYTUBHOCTD CKAISIPHOTO MTPOU3BEICHUS U
€ro CBs3b C mpoerupoBanuem. [ I[puMeHsTh

KoHntposbHas
pabora
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5 JlnuHa OKpYXHOCTU U
IoLIaAb Kpyra

16 1

bu6nmmoreka [IOK
https://m.edsoo.ru/dddde230

CKaJIIPHOE IIPOU3BEICHUE BEKTOPOB JUIS
HaXO0XK/ICHHS JUIMH U yriioB. Pemars
reOMETPUYECKHE 3312491 C TIOMOIIBIO CKATSIPHOTO
npowusBeneHus. Vcmonp30BaTk cKaIsipHOE
NPOU3BECHNE BEKTOPOB B aIreOpanvecKux u
¢bu3nUecKux 3amavax.

Brnaners noHATUSIMU TPABUIILHOTO
MHOT'OYTOJIbHUKA, IJIUHBI OKPYKHOCTH, AJIUHBI
JIyTU OKPY>KHOCTHU U PaIMaHHOW MEpHI yIiia,
BBIYMCIIATH MUIONIA/Ib KPYra U €ro 4acTeu.
[TonnmaTte cmbica yucna w. [Ipumenars
MOJYYECHHBIE YMEHUS MPU PEIICHUN
MPaKTUYECKUX 3a/1a4. 3HATh UCTOPUUYECKHUE
CBEJICHHS 00 M3MEPEHUH JUTUHBI OKPYKHOCTH U

IJIOLIAIA KpyTa.

KonTponbnas
paborta

6  JIBmKeHUs TUIOCKOCTH

10

bu6mmoreka [IOK
https://m.edsoo.ru/dddde230

HmeTh npeacTaBiieHue o npeodpa3oBaHun
IJIOCKOCTH, O JBMKeHUsAX. HaxomuTs ocu, eHTphl
CUMMeTpuH (Uryp, LEHTPbI IOBOPOTA, HAXOAUTh
KOMITO3UIIMH MPOCTEUIINX MPeoOpa3oBaHU.
ITpyMeHsTh IBUKEHMS INIOCKOCTU IIPU PELLIEHUN
reOMETPUUYECKUX 3a4a4.

[IpoBepounas
paborta

7 | IloBrOopenue,
00001IcHNE,
CHUCTEeMaTH3aIus
3HaHUM

12 1

bu6mmoteka [IOK
https://m.edsoo.ru/dddde230

[TpyMeHsITh MOTy4YeHHbIE 3HAaHUS HAa TPaKTHUKE —
CTPOUTh MaTeMaTU4YeCKHe MOJENH AJIs 3aa4
peasbHOM JKU3HU U TPOBOJAUTH COOTBETCTBYIOIINE
BBIYUCIICHUS C IPUMEHEHHUEM MTOA00US 1
TPUTOHOMETPUUYECKUX (DYHKIUH (T1OJIB3YSCh, T1Ie
HE00X0AUMO, KaTbKYJISTOPOM).

KoHntponbHas
paborta

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102 6
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