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['eomeTpuss Kak OJMH M3 OCHOBHBIX pa3/Je/iOB IIKOJILHOM MAaTE€MAaTHUKH, HWMEIOIIUNA CBOEH LEIbIO
o0ecreynTh n3ydyeHne CBOICTB U pa3MepoB (UTYp, UX OTHOLICHUN U B3aUMHOE PACIIOIOKEHUE, OITMPAETCs Ha
JIOTMYECKYIO, J0Ka3aTeNIbHYI0 JMHMIO. L[eHHOCTh H3yueHUs IeOMEeTpUM Ha YPOBHE OCHOBHOI'O OOLIEro
00pa30BaHMs 3aKJIIOYACTCs B TOM, YTO OOYYAIOLIMICA yYUTCS HPOBOIUTH JOKA3aTElbHbIE PACCYXACHUS,
CTPOUTH JIOTMYECKHE YMO3AKIIIOUEHHMs, JOKa3bIBaTh MCTUHHBIC YTBEPXKIEHUS U CTPOUTh KOHTPIPUMEPHI K
JIOXKHBIM, TPOBOJUTH PACCYXIEHUS «OT MPOTUBHOTOY», OTIMYATh CBOWCTBA OT NMPU3HAKOB, (HOPMYIHPOBATH
oOpartHble yrBepkaeHHs. Ocoboe 3HaueHue JO0Ka3arelbHas JUHUS MMEeT A YIIIyOJE€HHOrO H3Yy4eHUs
MaTEMaTHUKH.

[lenplo u3yuyeHHs] IE€OMETPUM SBISAETCS HCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpU PEIIEHUM Kak
MaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3aJ]1a4, BCTPEUAIOLUXCS B pealbHOM kU3HU. OOydarouiuiicst 10JKeH
HAY4YUTHCS ONPEACIATh FEOMETPUUECKYIO (PUTYpPY, OUCHIBATEH CIOBAMU YEPTEXK I PUCYHOK, HAWTH IJIOLIA1b
3€MEJIBHOTO YYacTKa, PACCYUTHIBATH HEOOXOAUMYIO JIJTMHY OIITOBOJIOKOHHOTO Kabest Wi TpeOyeMble pa3Mephl
rapaxa Juist aBTOMOOWIIsl. DTOMY COOTBETCTBYET BTOpasi, BHIUUCIUTENbHAS JIMHUS B U3y4eHnu reomeTpun. [1pu
pelIeHny 3a/ad MPAKTUYECKOro XapakTepa OOYyYaroIIMKCS YUYUTCA CTPOUTh MAaTEMATUYECKUE MOJIENH
peasbHbIX JKU3HEHHBIX CHUTYyallMd, MPOBOAWUTH BBIYMUCICHUS M OLCHHMBATh aJE€KBAaTHOCTb IOJYYEHHOTO
pe3yJibTara.

Oco0eHHOCTh Yy4eOHOro Kypca yriiyoJE€HHOrO 3y4eHHUsl TeOMETPUU COCTOUT B TOM, YTO O0yYaroIuecs
HE [IPOCTO 3HAKOMSTCS C ONpENEIEHHBIMU MOHATUAMH, @ YBEPEHHO OBJIaJeBalOT UMU. CyLIECTBYIOIINE TEMbI
nporpaMMbl  6a30BOro Kypca TE€OMETpHM M3ydaloTcs Ha Oojee TIyOOKOM YpOBHE, a oOyuaromuecs
IPUOOPETAIOT YMEHMUSI, [IOMOTAIOUINE UM YBEPEHHO IIPUMEHSTh CBOU 3HAHUSI HE TOJIBKO B MaTEMAaTUKE, HO U B
CMEXKHBIX IPEMETaX, MPeKae Bcero pu3nke u MHPOpMaTUKE, a TAKXKE M0Ib30BATHCS NOIYYCHHBIMU 3HAHUAMU
IPU PEIICHUN IPAKTUYECKUX 3ajay.

CornacHo yyeOHOMY mulaHy B 7-9 kiaccax u3yuaercs yriayOs€HHBINH yueOHbIH Kypc «'eomerpus»,
KOTOpBIM BKJIIOYAET CJIEIYIOIIME OCHOBHBIE pasjienbl cojaepkanus: «Hauana reomerpun», «TpeyroibHUKu»,
«OKpyKHOCTbY», «UeThlpéXyroapHuKu», «Ilonoduey», «OnemMeHTbl TpuroHoMeTpumn», «llnomamu», a Taxxke
«Meron koopauHaT, «BekTops», «IIpeobpazoBanus MIOCKOCTH.

Ha usydenue yueOHoro kypca «l'eomerpusi» orBoautcs 306 yacos: B 7 kiacce — 102 vaca (3 vaca B
Hezeno), B 8 kiacce — 102 yaca (3 yaca B Hegenio), B 9 kiacce — 102 ygaca (3 yaca B HeZIeNio0).



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Hauyana reomerpun

HcTopust BOSHUKHOBEHUS M pa3BUTHA reoMeTpud. HavanpHele nossTus reoMmerpuu. Touka, mpsamas,
0Tpe30K, Jyd. ITonsTue 00 akcuome, TeopeMe, 10Ka3aTeabCTBE, ONPEIEICHHUH.

B3aumHoOe pacrosnoxeHne ToueK Ha IpsAMou. M3MepeHne JINHbI OTpe3Ka, PACCTOSHUE MEXY TOUKaAMU.

[Tomymnockocts U yros. Buasl yrios. M3mepenue BenuuuH yriioB. BepTUKaabHble U CMEKHBIC YIJIBL.
[TapayuienpHble U NEPIEHAUKYIIIPHBIE NpsMble. PaccTosiHue oT Touku 10 npsAMoi. buccekrpuca yria.

Jlomanas. Bunb!l nomansix. [{nuna tomManoi. MHoroyronsHuku. Ilepumerp mHoroyrosnsnuka. I[lonstue
O BBIITYKJIBIX U HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBUYHBIE TPEICTABICHUS O PAaBEHCTBE QUTYP, UX PACTIOJIOKECHUN, CHMMETPHH.

ITpocreimume nocrpoenus. MTHCTpyMeHTHI 1711 U3MEPEHUH U IOCTPOCHUH.

TpeyroJabsHuKH

Buasl  TpeyronbHHUKOB:  OCTPOYIOJIbHBIE, IHPSAMOYTOJIbHBIE, TYNOYroJbHbIE, PAaBHOOEIPEHHbIE,
paBHOCTOpOHHUE. MeauaHa, OMCceKTprca U BbICOTa TPEYTOJIbHUKA.

PaBeHcTBO TpeyroabHUKOB. [IepBblii 1 BTOPOI MPU3HAKU PABEHCTBA TPEYrojdbHUKOB. PaBHOOEApEHHbIE
TPEYroJIbHUKM M HUX cBoiicTBa. IIpu3Hak paBHOOEIPEHHOrO TpeyrojbHUKA. TpeTuil NMpHU3HAK paBEHCTBA
TPEYrOJIbHUKOB.

CooTHoIIeHHS MEXKy CTOPOHAMH M yrilaMu TpeyrojpHuka. HepaBeHcTBo TpeyronbpHuka. HepaBenctso
O IJIMHE JIOMaHOM.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpuHu. llpumepsl cuMMETpUM B
OKPY’KarOIllEM MUDE.

IMapanueabHbie npsiMbie. CyMMa yIJjI0OB MHOTOYTOJIbHUKA

[TapannensHOCTh NPSMBIX, HICTOPUYECKUE CBelleHUs o moctynare EBkiauna u o ponu JlobaueBckoro B
OTKpPBITUM HEEBKJINJ0BOW reomeTpuu. CBONCTBA M MPHU3HAKM NapauIeabHBIX NpAMbIX. CyMMa YIioB
TpeyroiabHuKa. BHemnue yrisl TpeyroipHruka. CyMMa BHYyTPEHHUX YIVIOB MHOTOYTOJIBHUKA M CyMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYTI'OJIBHHKA.

IIpsimoyroJibHbI€ TPEYIroOJbLHUKHU

[Tpu3Haku paBeHCTBa MPSIMOYTOJbHBIX TpPEyrojbHUKOB. lleprnenaukynsp u HakioHHas. CBOWCTBO
MEJUaHbl MPSMOYTOJIBHOIO TPEYrOJIbHUKA, MPOBEAEHHOM K TUIOTEHY3€e. lIpsAMOYrojbHBIA TPEYrojIbHUK C
yriaom B 30°.

Oxkpy:kHOCTH

[ToHSATHS OKPYKHOCTH M Kpyra. JJIEMEHTbl OKPY>KHOCTU U Kpyra: LEHTp, paauyc, IUaMeTp, Xopaa, Ux
cBoiicTBa. B3anMHoe pacmnonokeHue OkpyxHocTh M npsimol. KacatenbHas M cekymias K OKpPYKHOCTH.
OKpyXKHOCTb, BIIUCaHHasA B yroii. [Ipocreiiiirie nocTpoeHus: ¢ TOMOIIBIO IUPKYIIS U TUHEUKH.

I'eomeTpuuyeckne MecTa TOYEK

IlonsiTHe O reoMeTpuyecKOoM MecTe To4eK. [Ipumepsl reoOMeTpUYecKHX MECT TOYEK Ha IUIOCKOCTH.
buccektpuca yrina u cepeMHHBINA NEPIEHANKYISAP K OTPE3KY KaKk reOMeTpuUecKkre Mecta Touek. OnucanHas
OKPY’KHOCTb TPEYTOJIbHUKA, €€ HEeHTp. MeTol reOMeTpUYECKMX MECT TOYEK MPHU PEHIEHUU IN€OMETPUUYECKHUX
3a/1a4.

IHocTpoeHust ¢ MOMOILIBIO HUPKYJISA M JTHHEHKH

Hcropuyeckue cBepeHusi. OOOCHOBAaHUS MPOCTEHININX IMOCTPOEHUH, ATallbl 33aJaud Ha MOCTPOCHMS,
penieHue 3a1a4 Ha NOCTPOCHUE LIUPKYJIEM U JIMHENKOM.

8 KVIACC

YeThIpEXyroabHUKHA



[TapannenorpaMm, ero Npu3HaKy U cBoicTBa. [IpsMoyronsHuK, poM0, KBapaT, MX IPU3HAKH U CBOICTBA.
Tpanenus. PaBuobenpennas tpaneuus, e€ cBoiictBa u npusHaku. [IpsmoyronsHas tpaneuus. CpeaHss TUHUS
Tparneuuy.

CpenHsis nuHus TpeyrojpHHUKa. MeTos yABOEHUsT MeAuaHbl TPEyroyibHUKa. Teopema o mepeceyeHuun
MeEAMaH TPEYTrOJIbHUKA.

Teopema @aneca, TeopeMa 0 MPONOPLUUOHAIBHBIX OTpe3kax. Teopema BapuHboHa JU1sl TPOU3BOIBHOIO
YETBIPEXYTOJILHUKA.

LlenTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

ITonoOue

[TogoGue TpeyroabHUKOB, KodhduimeHT noxodus. [lpu3naku momodus TpeyroabHukoB. [IpumeneHue
000U MIPH PEILICHHH T€OMETPHUYECKUX U MPAKTHUECKUX 3aj1ad.

IInomann

[Torsitme o mnomaau. CBoiicTBa mromaneil reomerpudeckux ¢uryp. [Ipocreiimme dopmMysl s
IUIONIA/IM TPEYroJbHUKA, Mapaiienorpamma, pom6a u tpaneuud. [Inomaau nogoOueix ¢uryp. OTHOUIIEHUE
IJIOIIAJEH TPEYTOJIbHUKOB.

Teopema Iludaropa

Teopema [Iudaropa. I[lpumenenne Teopems [Tudaropa npu pemeHu NpaKTHYECKUX 3a1ad.

JJieMeHThl TPUTOHOMETPHH

CuHyc, KOCHMHYC, TaHIM€HC U KOTAaHIE€HC OCTPOro yrjla NpsSMOYTOJbHOTO TPEYroJbHUKA.
Tpuronomerpuueckue ¢ynkiuu yrimoB B 30°, 45° u 60°. IIponopuuoHanbHble OTPE3KH B MPSMOYTOJIBHOM
TPEYTroJIbHUKE.

Yribl 1 4eThIPEXYTOJIbHUKH, CBA3aAHHbIE C OKPYKHOCTBHIO

BrnucanHble M LEHTpanIbHBIE YIJIbL, YIOJI MEXKIY KacaTeJIbHOW M XOpJAOW. YTIbl MEXAY XOpPAaMH U
ceKyuuMu. BrnucanHble M ONHMCAHHBIE OKPYKHOCTHU TPEYrOJIbHUKAa W YEeThIPEXYroibHUKU. CBOICTBA U
NPU3HAKW BIMCAHHOTO YETHIPEXYrojbHUKA. B3anmHoe pacrnonoxkeHue AByX OKpyxkHocTed. Kacanue
OKpykHOcTel. O01ue KacaTelbHbIE K ABYM OKPYXHOCTSIM.

9 KUIACC

Pemenue TpeyroibHMKOB

Cunyc, xocunyc, Tanresc yrioB oT 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI
npuBeneHus. Pemenue TpeyroiabHUKOB. Teopema KOCHMHYCOB M T€OpEMa CHUHYCOB. PelieHne mpakTH4eCKHX
3a/1a4 ¢ UCIOJIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB. Pelenue 3a1a4 reoMeTpuieckoi ONTHUKH.

Tpuronomerpudeckue GopMyIibl A MIIOLIATN TPEYroJbHUKA, NapaiesorpaMMa, pomo6a, Tpamnenuu.
®opmyna ['epona. @opmyria rIONaax BEITYKIOTO YETHIPEXYTOJIbHHKA.

ITopo0ue TpeyronbHUKOB

Xop/ipl U 10100HbBIE TPEYTOJILHUKH B OKPY>KHOCTH. Teopema 0 MpOU3BEeI€HUN OTPE3KOB XOP/, TEOPEMBI
O TPOM3BEIEHUM OTPE3KOB CEKYIIMX, TeopeMa O KBajpare KacareiabHOW. [IpumeHeHWe mnpu pemeHun
reomeTprueckux 3aaad. Teopembl UeBbl 1 Menenas. [lonaTre o romoreTun.

Metoa KoOpaAUHAT

VYpaBHeHHe NpsAMOI Ha IUIOCKOCTH. YTJIOBOH KOA(pGUIUMEHT U CBOOOJHBIN 4JieH, UX T€OMETPUUYECKHM
cMbicil. [TapaninenbHOCTh U MEPIEHANKYIIPHOCTD NMPSMBIX (4epe3 YriaoBoi Ko UIIMEHT).

VYpaBHeHHe OKkpy)HOCTH. HaxoxaeHue nepecedeHnii OKpyKHOCTEN U PAMBIX B KoopAauHaTax. @opmyia
paccTosiHUs OT TOYKH 0 npsiMoi. [nomaap napanienorpamMmma B KOOpJMHATAX, TOHIATHE 00 OPUEHTHPOBAHHOM
wionaau. [lpuMenenne MeToa KOOpAUHAT B MPAKTUKO-OPUEHTHPOBAHHBIX T€OMETPUUECKHX 3aauax.

BekTops!

Bektopsl Ha 1ockoctd. CrlOXEHHME M BBIYUTAHME BEKTOPOB — IIpaBHja TPEYTrOJBHHKA H
napajuiesorpaMMa. Y MHOXEHHUE BEKTopa Ha uncio. KoopanHatel Bektopa. CiaokeHue 1 BBIYUTaHUE BEKTOPOB,
YMHO>XEHHE BEKTOpa Ha YMCIIO B KoopauHaTax. [IpuMeHeHre BeKTopoB B (hU3HKe, IIEHTP Macc.

[Tonsitne o Gasmce (Ha mIOCKOCTH). Pa3noxeHus BeKTOpoB mo Oasucy. CkalsspHOE MPOU3BEICHUE
BEKTOPOB, T'€OMETPUUYECKUI CMBICI M BBIPAXKEHUE B JEKapTOBBIX KoopauMHaTax. JlucTpuOyTHBHOCTH



CKaJsipHOro mpousBeneHus. CkalsgpHOEe MpOU3BEACHHE U IpoeuupoBaHue. lIpuMeHeHue ckajlsgpHOTro
IIPOU3BENICHUSI BEKTOPOB U1 HAXOXIEHUS IUIMH U YIJIOB. PelleHne reoMeTpu4eckux 3afad C IOMOIIbIO
CKAJIIPHOTO IIPOU3BEICHUS.

JITMHA OKPYKHOCTH M IIOINAAb Kpyra

IIpaBunbpHBIE MHOTOYTOIBHUKH. JJIMHA OKPYKHOCTH. I'pafgycHas u paaraHHas Mepa yrila, BBIYUCICHUE
JUIMH 1yT oKpy>kHOcTel. [Tnomans kpyra, cekropa, cermenTa. Victopuueckue cBefieHus 00 M3MEPEHUH JIMHBI
OKPYKHOCTH U IUIOLIAAU Kpyra.

JIBH2KeHHUS MJIOCKOCTH

LlentpansHas cummerpus. LleHTpanbHo-cummerpuunble ¢(urypsl. IloBopor. OceBast cCHUMMETpPHSL.
@urypsl, CHMMETPUYHBIE OTHOCUTENIBHO HEKOTOPOH ocH. IlapamiensHslii nepeHoc.

[TonsiTHe NBMKEHUS U ero cBoiicTBa. PaBeHCcTBO uryp. IIposiBIeHNs] CHMMETPHH B IPUPO/IE, )KUBOTIHCH,
CKYJIBITYpE, apxuTekType. Komnosunuu nsuxenui (mpocreimme npumepsl). [lpumeHeHne B reoMeTpu4eckux
3a1a4ax.



IINTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOTI'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3yJIbTaThl OCBOCHUS IPOrpaMMbl 110 MaTEMATHKE XapaKTEPU3YIOTCS B YaCTHU:

1) maTprMoTH4YeCcKOro BOCIIUTAHUSA:

IPOSIBJIEHUEM MHTEpeca K MPOLIOMY M HACTOSIIEMY POCCHUMCKOM MaTeMaTHKH, LEHHOCTHBIM
OTHOLICHHEM K JOCTHKCHHMSM POCCHMCKMX MAaTEMAaTHMKOB M POCCUNCKOM MaTeMaTU4YeCKOM IIKOJIBI, K
UCTIOJIb30BAHUIO 3TUX JOCTIKEHUH B PYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpa’KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIITUTAHUSA:

TOTOBHOCTBIO K BBITOJIHEHHIO OOSI3aHHOCTEH Tpa)kIaHUHA W pealin3alliyl ero Mpas, NPECTaBICHUEM O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHHUH, MpoLENyp I'pakJaHCKOIo
obmiecTBa (HampuMmep, BHIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHUIO dTHYECKHUX MPOOJIeM, CBSI3aHHBIX C
IIPAKTUYECKUM IIPUMEHEHUEM TOCTHKEHUHN HayKU, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B
JIESITEIBHOCTH YYEHOTO;)

3) TPYA0BOI0 BOCIIMTAHMS:

YCTaHOBKOM Ha aKTMBHOE Y4acTHUE B PEIICHUU MPAKTUUYECKUX 3a]1a4 MATEMaTUYECKOW HaIlpaBI€HHOCTH,
OCO3HAaHMEM BaXKHOCTHM MAaTEMAaTUYECKOro 00pa3oBaHMsA Ha HPOTSDKEHHMM BCEH KHU3HM I YCIIELIHOMN
npoeCCUOHATLHON JESITEIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHWH, OCO3HAHHBIM BBIOOPOM U
[OCTPOCHUEM MHUBHIyaJIbHON TPAEKTOPUHU 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C YYETOM JIUYHBIX UHTEPECOB
U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

CIIOCOOHOCTBIO K 3MOILMOHAJIBHOMY U 3CTETUYECKOMY BOCHPHUATHIO MATEMAaTHYECKUX OOBEKTOB, 3a]ay,
pELIEHUH, pacCyKICHHUM, YMEHHUIO BUIETh MaTEMaTUUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTEH HAYYHOI'0 IO3HAHUA:

OpUEHTAllMe B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX NpEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKa, MPUPOJLl M OOIIECTBa, MOHMMAHUEM MaTeMAaTHYECKOM HayKH Kak
cdepbl 4YeIOBEUYECKOH IesITeNbHOCTH, 3TanoB €€ pa3BUTHS U 3HAYMMOCTH JJIS Pa3BUTHs LMBHIU3ALMH,
OBJIaJICHUEM SI3bIKOM MaTeMaTHKN U MaTEMAaTUYECKOM KyJIbTYpOil Kak CpeICTBOM ITO3HAHUS MHUPA, OBJIaJIEHUEM
HaBBIKAMU MCCIIEA0BATENBCKON EATENBHOCTH;

6) d¢usnueckoro BocnuUTaHMS, (OPMHMPOBAHHMSA KYJIbTYPbl 310POBbS U 3MOLMOHAJIBLHOIO
Osaromostyqus:

TOTOBHOCTHIO MTPUMEHSTh MaTEMAaTUYECKHE 3HAHUS B UHTEpEcax CBOETO 3/10pPOBbs, BEIECHUS 37J0POBOTIO
o0pa3a *KM3HM (310pOoBOE MHUTaHUE, COATaHCUPOBAHHBIN PEKUM 3aHATUI U OTAbIXA, peryispHas Gusnueckas
AKTUBHOCTbH), CQOPMUPOBAHHOCTHIO HaBbIKA PeQIIEKCHH, IPU3HAHUEM CBOETO MpaBa Ha OLIMOKY U TaKOIO K€
IIpaBa Jpyroro 4ejioBeKa;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

OpHEHTallMe Ha MPUMEHEHHe MaTeMaTHYeCKUX 3HAHWU Ul peleHMs 3a/ad B 00JacTH COXPAHHOCTH
OKpY’Karolllel cpebl, MJIaHUPOBAHUS MOCTYIKOB M OLEHKU WX BO3MOKHBIX MOCIEACTBUM ISl OKpYXKarouei
Cpezbl, 0CO3HaHUEM INI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOoOIeM U MyTel uX pereHus;

8) axanTanuu K HU3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOM CPe/bl:

TFOTOBHOCTBIO K JEHCTBUSIM B YCIOBUSAX HEONPEIEIEHHOCTH, NOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4epe3 MNPaKTHUECKYIO IESTeNIbHOCTh, B TOM YHCJIE YMEHUE YUYUTBhCS y JPYTHX JIOJACH,
nproOpeTaTh B COBMECTHOMN JE€ATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIMY U3 OIBITA APYTUX;

HEO0OXOUMOCThIO B (DOPMHPOBAHMM HOBBIX 3HAHUU, (POpPMynHpOBaTh UAEH, MOHATHUS, THIOTE3bI 00
00BEKTaxX M SBICHHUSIX, B TOM YHCIE paHee HEU3BECTHBIX, OCO3HABaTh JE(PUIUTH COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, JIaHUPOBATh CBOE pPa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHTYAIlMIO KaK BBI3OB,
TpeOyroImMii KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMBbIE PELIEHUs U IeUCTBUSA, (HOPMYIHPOBATh U OIIEHUBATDH
PHUCKH U TIOCNECTBUSA, (POPMHUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATHI



B pesynbraTe ocBO€HMs IporpamMMbl [0 MaTEMAaTHKE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs y
oOyyarorierocsi OyayT cOpMHpPOBaHBI MeTampeAMeTHbIe Pe3yJbTaThl, XapaKTePU3YIOIIUECs OBJIaJCHHEM
YHUBEPCAJIbHBIMH IO3HABATEIbHBIMUA JECHCTBUSIMH, YHUBEPCAJIbHBIMH KOMMYHUKAaTUBHBIMU JEHCTBUSAMHU U
YHUBEPCAJIBHBIMH PETYISATUBHBIMH JICHCTBUAMMU.

IMo3naBaTe/IbHbIe YHMBepPCAIbHbIEe yueOHbIe 1eiicTBUS
Ba3oBble JJornueckue aeicTBu:

BbIABJIATE W XapPAKTCPU30BaTh CYHMICCTBCHHBLIC IIPU3HAKUM MATCMATUYCCKHUX O6’beKTOB, HOHHTI/If/'I,
OTHOLICHUHA MEXJYy HOHATHAMH, (GOPMYIMPOBATH OINpPENEJICHUS MOHATUH, YCTaHABIMBATH CYIIECTBEHHBIN
pHU3HAK KIACCH(PUKAIIUU, OCHOBAHHUS JIJIsl 000OIICHUS U CPAaBHEHUS, KPUTSPUHU TIPOBOJIUMOTO aHAIIN3A;

BOCIIPMHUMATh, (POPMYJIMPOBATh U MPEOOPA30BBIBATE CYXIECHUSA: YTBEPAUTEIbHbIE U OTPHULIATEIILHBIE,
€IMHUYHbBIC, YACTHBIC U 00IIKE, YCIOBHBIE;

BBISBJIATh MaTE€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M HPOTHBOpeUMsl B (pakTax, IaHHBIX,
HaOJIOICHUSAX U YTBEPKACHUSX, PEAJIaraTh KpUTEPUH JIIsl BHISIBIICHUS! 3aKOHOMEPHOCTEH M TPOTHBOPEUHIA;

JieN1aTh BBIBOJIbI C UCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AE€AYKTUBHBIX U MHIYKTUBHBIX YMO3AKJIIOUCHUH,
YMO3AKJIFOUCHUH 10 aHAJIOTHH;

pa3buparh JOKa3aTelbCTBA MAaTEMaTHYECKUX YTBEpPXKIEHHUH (IIpsIMble U OT MPOTUBHOIO), NMPOBOAUTH
CaMOCTOSITENIbHO JI0Ka3aTeIbCTBA MaTeMAaTUYECKUX (AKTOB, BBICTPAWBATh aPryMEHTALUIO0, IPUBOJIUTH
OpUMEpPbl U KOHTPIPUMEPBI, IPUMEHATh METOJ MaTeMaTU4YeCKON MHIYKIHHU, 00OCHOBBIBaThH COOCTBEHHBIE
paccyXaeHus;

BBIOMpATh CIIOCO0 pereHus yueOHoH 3a1aun (CpaBHUBATh HECKOJIbKO BapHAHTOB PELLEHMsI, BEIOUPATh
HauboJ1ee MOAXOAALIUI C yUETOM CaMOCTOSATENbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3zoBble ncciegoBarejbcKue 1eicTBUS:

UCTIOJIB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI MHCTPYMEHT IMO3HAHHSA, (HOPMYIHUPOBATH BOIPOCHI,
buKcupymome NpoTUBOpeyne, NpoOIeMy, CaMOCTOATEIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (POPMUPOBATH
THUIOTE3Y, apT'YMEHTHPOBATH CBOIO ITO3UIIUIO, MHEHUE,

IPOBOJUTH 10 CAMOCTOSITEIBHO COCTABICHHOMY IUIaHY SKCIIEPUMEHT, UCCIIE0BAHHE 10 YCTaHOBICHUIO
0COOEHHOCTE MaTeMaTH4eCKOro 00bEKTa, 3aBUCHMOCTEH 00BEKTOB MEX]ly COOOM;

CaMOCTOSITENIbHO (pOPMYIHpOBaTh 0OOOOIIEHHUS U BBIBOBI 110 pe3yibTaTaM MpOBeIEHHOIO HaOI0ACHNU,
HCCIICAOBAHUS, OKCIICPUMECHTA, OUCHHUBATE JOCTOBEPHOCTD IMMOJIYYCHHBIX PE3YJIbTAaTOB, BEIBOJOB U O606HI€HI/II>h

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCa, & TAK)KE BBIIBUTAaTh MPEIIOJI0KEHHS O €r0 Pa3BUTUU
B HOBBIX YCJIOBUAX.

Pabora ¢ nnopmanmeii:

BBIABJIIATH HEAOCTATOYHOCTHL U HA30BITOYHOCTE I/IHq)OpMaHI/II/I, JaHHBbIX, H€06XOI[I/IMBIX AJig pCIICHHUA
3aJa4uu;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMAIUIO PA3IUYHbIX BHI0B
U GOopM IpeCTaBICHMUS;

BbIOMpaTh (popMy mpeicTaBlieHUs MHPOPMAUMU U WLUIIOCTPUPOBATh pEIIaeMble 3aJaud CXEMaMHu,
JrarpaMMamu, HHOH rpaduKoi 1 nX KOMOMHAIMSMU;

OLICHUBATh HAAEXKHOCTh HMHQOPMAIMM MO KPUTEPHUSM, MNPEIJIOKEHHBIM WU CHOPMYITHPOBAHHBIM
CaMOCTOSITENIBHO.

KoMMyHHKaTHBHBIC YHHBeEpPCAJIbHbIC YUeOHbIC JeHCTBHUA:

BOCIPUHUMATh U (POPMYIUPOBATH CYKIEHHSI B COOTBETCTBUU C YCIOBHSIMH U IEJIIMU OOLIEHHUS, SICHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U IMCbMEHHBIX TEKCTAX, JaBATh NOSICHEHUSI 11O XOY
penieHus 3a1a4i, KOMMEHTHPOBATh NOJIYYEHHBIA PE3yNbTaT;

B X0Jle OOCYXXIEeHMs 33JaBaTh BOIPOCH IO CYLIECTBY OOCYXKIaeMoOil TeMbl, MPOOJIEMBbI, peraeMoi
3a/1a4M, BBICKA3bIBaTh HMJIEH, HALIEJIEHHbIE HA ITOMCK PEIICHHS, CONIOCTABIATh CBOU CYXACHUS C CYKICHUSIMHU
JPYTrUX YYacTHUKOB JAMajiora, OOHapyXHMBaTh pa3jiMyhe M CXOJACTBO TMO3MLUH, B KOPPEKTHOH Qopme
(bopMynUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIIATL PE3YNIbTATHI PEIIECHU 3a]a4H, SKCIIEPUMEHTA, UCCIIE0BAaHUs, IIPOEKTA, CAMOCTOSATEIBHO
BbIOMPATh (OPMAT BBICTYIIJIEHUS C YYETOM 3ajay MPE3eHTAllu U OCOOCHHOCTEHN ayIuTOPHH;

MOHUMAaTh W HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUIYAIBHOM pabOThl MpH pPELICHUU
y4eOHBIX MaTeMaTHUYECKUX 3aJad, IPUHUMATh 1€JIb COBMECTHOM NEATEIBHOCTH, IUIAHUPOBATh OPraHU3ALUI0



COBMECTHOM pabOTHI, paclpeesaTh BUABI padoT, T0TOBAPUBATHCS, 00CYKIATh MPOIECC U PE3YNIHTAT PAOOTHI,
0000111aTh MHEHUS HECKOIBKUX JIIOIEI;

y4acTBOBaTh B T'PYIIOBHIX (Gopmax paboThl (0OCYXIEeHUS, OOMEH MHEHHH, «MO3TOBBIC IITYPMBD» U
WHBIC); BBITIOJIHATH CBOIO YacTh PaOOTHI U KOOPAUHUPOBATH CBOM JCHCTBHSI C APYTUMHU WICHAMU KOMAH/IBI,
OLICHUBATh Ka4yeCTBO pe3y/ibTaTa W KadyeCTBO CBOEr0 BKIJIAJa B OOMMI pe3ylbTaT MO KPHUTEPHSIM,
c(hOpMYIIMPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranuszanms:

BBISIBJISITH TIPOOJIEMBI JJIsE PEIICHHsS] B JKU3HEHHBIX M Y4YEOHBIX CHTYyallUsiX, OPHUCHTHPOBATHCS B
Pa3IMYHBIX MTOAXO0AAaX MPUHATHS PEIICHUH (MHAUBUAYATBHOE, TPYIIIIOBOEC);

CaMOCTOSITENIbHO COCTAaBIISATh IUIAH, allTOPUTM pEHICHHS 3a7add (WM €ro 4YacTh), BBIOMPATh CIOCO0
pemieHusT ¢ Y4ETOM HMMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh H
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJVIEKT:

BIIAJIETh CITIOCOOAMU CaMOTPOBEPKH, CAMOKOHTPOJISI ITPOLIECCa U Pe3yJIbTaTa PEUICHUs MaTeMaTHYeCKOM
3a/1a41, CAMOMOTHBAIIUU U PEIICKCUH;

MpPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUH 3a7a4ld, BHOCUTH KOPPEKTUBHI B
JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWCHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pE3YNbTaTa NEATEILHOCTH IOCTABICHHON LIETU U YCIOBUAM, OOBACHSITH
MPUYUHBI JOCTHYKCHUS WIH HEJOCTHXKEHUS 11e]I, HAXOIUTh OMIMOKY, aBaTh OLEHKY PHOOPETEHHOMY OIIBITY;

BBIp@XXaTh SMOIMU TPU W3YYCHHH MAaTEMATHYECKHX OOBEKTOB M (PAKTOB, JaBaTh IMOIMOHAIBHYIO
OLICHKY peLIEHUs 3a/1a4u.

INPEJIMETHBIE PE3YJIBTATDI

K koH1y 00ydenus B 7 kjacce o0y4yaromuics MOIyduT Caelyrolue NpeIMeTHbIC Pe3yIbTaThl:

PacriozHaBaTh H3y4yeHHbIE T'€OMETPUYECKHE QUIYpbI, OINpPEAENsATh WX B3aUMHOE pacloiIOXKeHUeE,
n300pakaTb reoMeTpudeckrue (Urypbl, BBIIOJHATh YEPTEKU MO YCIOBUIO 3aqaud. M3mepsATh TUHEHHBIE U
YTJIOBBIE BEJIMYMHBL. PenaTe 3a1a4i Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jenars NPUKUAKY U OLEHKY JIMHEWHBIX U YIIIOBBIX BEJIUYMH IIPEAMETOB B PEAIILHOU KU3HU, pa3MEPOB
HIPUPOJHBIX 00BEKTOB. Pa3znuuaTh pa3Mepsl 3TUX 0OBEKTOB MO MOPSJIKY BETUUYUHBL.

Ctpouts 4epTekM K F€OMETPUYECKUM 3a/1adaM.

ITonp30BaTbCs NpPU3HAKAMM PABEHCTBA TPEYTIOJBbHHUKOB, MCIOJIB30BaTh IPU3HAKK M CBOMCTBA
PaBHOOEPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3aj1ay.

IIpOoBONUTE JTIOTHUECKUE PACCYKICHHS C UCIIOIb30BAHNEM I'€OMETPUUECKUX TEOPEM.

ITonb30oBaTbcs MpPU3HAKAMU PABEHCTBA IIPSIMOYIOJIBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM MEIHMAHBI,
IIPOBENEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIICHUU T€OMETPUYECKUX 3a1ad.

OnpenensaTs NapalieNbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpblE 00pa3yeT ¢ HHUMH CeKyluas.
Ornpenenars napauieIbHOCTD MPSAMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJJHOM IPSIMOM 10 TOYEK
JIPYrou MpsIMOM.

Pemate 3amaun Ha KaeT4aToi Oymare.

[TpoBOIUTH BBIYUCICHHS M HAXOJUTh YHMCIOBbIE M OYKBEHHBIE 3HAYEHMS YIJIOB B I'€OMETPUYECKHX
3a/1a4ax ¢ UCIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJI0B, 00pa30BaHHbIX
IIPU TIEPECEUEHUN [BYX MapaJUICJIBHBIX IPSAMBIX CeKylled. Pemars nmpakTU4YecKHe 3a1ayv Ha HAXOXKICHHUE
YTJIOB.

Bnaners mnousituem reomerpuueckoro mecra todek (I'MT). Ompenenars OuccekTpucy yria u
CEepPEeIMHHBIA NEPNEHAUKYISAP K OTPE3Ky Kak TIeoMeTpudeckue Mecta TodeK. [lonb30BaTbes NOHATHEM
reomerpuueckoro Mecta Touek (I'MT) nmpu goKazarenbCcTBE FeOMETPUUYECKUX YTBEPKICHUHN U MPHU pelIeHUH
3a/1ad4.

DopMynMpOBaTh OINPEAECICHUST OKPYKHOCTU M Kpyra, XOpAbl U JMAMETPAa OKPYKHOCTH, YBEPEHHO
BJIAJIETh UX CBOMCTBAaMH. Y METh JOKA3bIBATH U IIPUMEHATH 3TH CBOMCTBA IPU PEILICHUH 3a/1a4.

Bianers moOHATHEM OINMCAaHHOM OKOJIO TPEYrOJIbHMKA OKPYXKHOCTH, YMEThb HAXOIUThb €€ LICHTP.
Jloka3bIBaTh U MCHOJb30BaTh (AKTBl O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYrOJbHUKA EPECEKAIOTCA B OJHOU
TOYKE, U O TOM, UYTO CEPEINHHBIE NIEPIICHAUKYJIISIPEI K CTOPOHAM TPEYIOJIbHUKA IIEPECEKAIOTCS B OJJHOM TOUKE.



Branete moHsATHEM KacaTelbHONW K OKPY)KHOCTH, IOJIB30BaTbCA TEOPEMOW O NEPHEHAMKYJISIPHOCTH
KacaTeJbHOM M pajuyca, IPOBEAEHHOIO K TOUKe KacaHus. J[oka3blBaTh PaBEHCTBO OTPE3KOB KACaTEIbHBIX K
OKPY’KHOCTH, IIPOBEIEHHBIX U3 OJTHON TOYKH, U IPUMEHSATH 3TO B PELICHUN F€OMETPUUECKUX 3a1a4.

Jloka3piBaThb M NPUMEHSTH MPOCTEHIINE F€OMETPUUECKNE HEPABEHCTBA, IOHUMATh UX IMPAKTUUYECKHUM
CMBICIL.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHUE TOCTPOEHUS C TOMOLIBIO HUPKYJIS U JIMHEHKU.

K koniy o0yuenus B 8 kjiacce 00yyaromuics MOIy4UT CIEAYIOMINE TPEAMETHBIC PE3YIIbTaThI:

Pacrio3HaBaTh OCHOBHBIC BH/IBI YETHIPEXYTOIBHUKOB, X 3JIEMEHTBHI, IT0JIb30BATHCS UX CBOMCTBAMH IPH
pelIeHNH TEeOMETPHUYECKMX 3ahady. PasnuuaTh NpHU3HAKM M CBOMCTBA Mapajuienorpamma, pomba u
HpSMOYTOJIBHUKA, JOKA3bIBaTh UX U YBEPEHHO MPUMEHSTH IPH PELIICHUN T€OMETPUIECKUX 3a1ad.

Hcnonb30BaTh CBOMCTBA TOYKU NIEPECEUCHHS MEIMaH TPEYTOJIbHUKA (IIEHTPa Macc) B pEIIeHUH 3a/1a4.

Briagets moHATHEM CpenHel TMHUM TPEYroJIbHUKA M TPAICIUU, IIPUMEHSTh X CBOWCTBA ITPU PELICHUH
reoMeTpuuecKkux 3aaad. Mcmomb3oBarh Teopemy Daneca M TeopeMy O HPONOPLUOHAIBHBIX OTPE3KaX,
HNPUMEHATH UX JJISl PEIICHUS IPAKTUYECKUX 3a/1a4.

Pacnio3naBate 1eHTpaIbHO-CHUMMETPUYHBIE (DUTYPHI M MCIIOIB30BATh MX CBOWCTBA IPH PEIICHUH 33J1a4.

Bragets noHATHAME MO00US TPEYTOIBHUKOB, KOG PHUINEHTA TOA00US, COOTBETCTBEHHBIX 3JIEMEHTOB
NOJOOHBIX TPEYTOJILHUKOB. VIMETh TpeacTaBiIeHHnEe O MpeoOpa3oBaHUU MOJO0US M O MOJOOHBIX (uTrypax.
[Tonp30BaThbesl MpU3HAKaMU MOJ00MS TPEYrOJBHUKOB MPH PEIICHUH T€OMETPHUYECKHX 331ad. JloKa3plBaTh U
NPUMEHSTh OTHOIICHUS MPOMOPLUUOHATBHOCTA B MPSAMOYTOJBHBIX TpeyroibHUKaX. [IpuMeHsaTs momodue B
NPaKTHYECKHX 3a]adax.

BreIBOgUTh M HMCIONB30BaTh MpocTeimre (GpopMyIbl s MJIOUIAM TPEYTOJNIbHUKA, MapajuieorpamMmma,
pomba u Tpamenuu. BpruuCHATH (pa3NMYHBIME CHOCO0AMHM) IUIOMIAIb TPEYrojbHUKA M  IUIOLIAIH
MHOTOYTOJIBHBIX (QHUTYp (MOJIB3YSCh, TI/I€ HEOOXOAMMO, KAJIBKYIATOPOM). 3HATh OTHOIICHHE IUIOIIAACH
HNOAOOHBIX (UIYp W NPUMEHATh NPU pelleHHH 3anad. [IpuMeHATh MOTydeHHbIE YMEHUS B NPAKTHYECKUX
3a7a4ax.

[Tonws3oBatbest Teopemoit Iludaropa ans pemeHus reoMeTpUUYeCcKUX M MpakTHUecKuX 3aaad. CTpouTh
MaTeMaTHYECKyI0 MOJETh B TPAKTHYECKUX 3aJadax, CaMOCTOSATENBHO [eNlaTh YepTEéX M HAXOAUTh
COOTBETCTBYIOIIUE JUINHBI.

BrnazmeTs moHsTHEM BIMCAaHHOTO M IEHTPAIBHOTO YIJIa, YTIIa MEXIY KacaTelbHOH U XOpI0H, OTTMCaHHOK
U BIIUCAHHOM OKPY>KHOCTHU TPEYTOJIbHUKA M YETHIPEXYTOJIbHUKA, IPUMEHSITh UX CBOMCTBA IPU PELICHUH 3a/1a4.

[TpuMeHSTH OTydeHHbIC 3HAHUS Ha TIPAKTUKE — CTPOUTH MaTeMaTHYECKHE MOJISNHN IS 3a/1a4 PeaTbHON
KHU3HH U IPOBOUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHUEM 110/1001s M TPUTOHOMETPHUH (IIOJIb3YSICh,
r7ie HE00X0IMMO, KaJbKYJISTOPOM).

K koniy o0y4enus B 9 kjiacce 00y4aromuiics MOTYYUT CIEAYIOMNE IPEIMETHBIC PE3YIbTaThI:

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMM OCTPBIX YIJIOB, YMETh HAaXOAMTh C MX IMOMOIIBIO pa3IMYHbIE
AJIEMEHTHI TPSIMOYTOJIBHOTO TPEYroJbHHUKA («PEIlIeHHe MPSMOYTOJIbHBIX TPEYroJdbHHKOB»). Haxomuth (c
MOMOIIBIO KalbKYJISATOPA) JUTMHBI U YTIIBI [ HETaOJIMYHbBIX 3HAUEHUI.

[Tonp3oBatbess (hopMynamMu TPHUBENEHUS W OCHOBHBIM TPHUTOHOMETPHYECKHM TOXKIECTBOM  JIJIS
HAXO0KJICHUS COOTHOIIEHUH MEXly TPUTOHOMETPUUYECKUMH BETMUYMHAMHU.

Jloka3pIBaTh TEOpEMYy CHHYCOB M TEOPEMY KOCHHYCOB, NMPUMEHATh WX I HAXOXKICHUS Pa3IHIHBIX
JJIEMEHTOB TPEYToJbHHUKA («pEIIeHUE TPEYTONbHUKOBY), PU PEIIEHUU TeOMEeTpUYecKux 3aaad. [IpuMeHsTs
MIOJTy9YCHHBIC 3HAHUS MPH PEIICHUN PAKTUIECKUX 3a]1aY.

[IpuMeHATH TPUTOHOMETPHIO B 3ajJayax Ha HAXOXKJIEHHE IUIOIIAAM, BBIBOJUTH U  BIAJETh
TPUTOHOMETPHUYECKUMH (hopMyllaMu sl TUIOIAJAM TPEYroJbHUKA, TapajuiesiorpaMmma, poMoOa, Tpareu,
BBIBOAMTH U MPUMEHATH popmyity ['epoHa u popmyiy Ui IUIOIIAAH BBITYKIOTO YeTHIPEXYTrOIbHHKA.

Hmetpb npencraBieHne 0 TOMOTETHH, IPUMEHSTh B TIPAKTUIECKAX CUTYAITHIX.

Hcnonb3oBatk TeopeMbl UeBbl 1 MeHenast Ipy peleHny 3a/1a4.

Hcronp30BaTh TEOpEMBl O BIHCAHHBIX yIIIaX, yriax MEXIy XOpaamMH (CeKYIIMMH) W YIIe MEeXIy
KacaTeJIbHOH M XOpJOW NpH pelIeHHMH T'eOMETpHUYeCKUX 3aaay. JlokasbiBaThb M TNPUMEHSATh TEOPEMBI O
IPOU3BEJICHUH OTPE3KOB XOPJ, O IPOU3BEACHIH OTPE3KOB CEKYIINX, O KBAIpaTe KacaTeIbHOM.

Brnaners moHsTHEM KOOpIMHAT HA MIIOCKOCTH, pabOTaTh ¢ YpaBHEHUEM IPSIMOM Ha TUIOCKOCTH. Brasers
HOHATHSAMH YTI0BOro Koddduimenta u cBOOOJHOTO WiIeHa, TOHUMATh UX T€OMETPUYECKUI CMBICT M CBS3b
YIJIOBOTO KOX(QHUIMEHTa ¢ BO3PACTaHUEM M YObIBAaHHEM JHHEWHOW (YHKUMU. YMETh peliaTh METOJIOM



KOOpJMHAT 3aJaud, CBA3aHHbBIE C MapauIEIbHOCTBIO U MEPHEHIUKYISPHOCTBIO MPSMBIX, ME€pPECceYeHUEM
IPSIMBIX, HAXOXKICHUEM TOUEK [1EPECEUEHUS.

BeIBoguTh M BiIaZeTh ypaBHEHHEM OKPYXKHOCTH. Mcrosnb30BaTh METOJ KOOpAUHAT AJII HAXOXKAECHUS
nepeceueHnii OKPY)KHOCTEH U mpsMbIX. Bimagets ¢opmynamMu paccTOSHHUS OT TOYKH 1O MPSMOM, IJIOLIaIu
napajujesnorpaMMa B KOOpJIMHATaxX, UMETh MOHATHE 00 OPUEHTUPOBAHHOM Iutommaay. I1onbp30BaThCs METOAOM
KOOpJMHAT Ha IJIOCKOCTH, IPUMEHSATH €0 IIPU PELLIEHUU N'€OMETPUUECKUX U MTpaKTUYecKuX 3a1ad. [Ipumenars
METO/ KOOPAMHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3ajjayax.

Bnagers nonsituem BekTOopa. YMETh CKJIaAbIBaTh U BBIYUTATh BEKTOPBI, YMHOXAaTh HA YMCIIO, BIAJETh
IpaBUIAMU TPEYroJbHUKA M MapaiesnorpaMMa. Brasere NpakTHUECKUMH HHTEPHpPETALUsIMH BEKTOPOB.
YBEpEeHHO IOJB30BaThC KOOpPAMHATAaMU BEKTOpa. BiageTh CI0XK€HWEM U BBIYMTAHUEM BEKTODPOB,
YMHO>XEHUEM BEKTOpa Ha YMCIIO B KOOPIMHATAX.

Hmets mpeacraBienue o 6asuce (Ha IUIOCKOCTH). PackiaapiBaTh BEKTOpHI 1Mo Oasucy. PackmanasiBaTh
BEKTOPBI CHJI C IOMOILBIO MPOELUPOBAHMS U TPUTOHOMETPUUECKUX COOTHOIIEHUH. IIpuMeHATh nonyuyeHHbIe
3HaHUS B IPOCTEHINX (PU3NIECKUX 3a/1a4ax.

Brnaners moHsATHEM CKalspHOIO IPOU3BEACHUS BEKTOPOB, OHHMAaTh €0 I'€OMETPHUUYECKUIH CMBICI U
YBEPEHHO I10JIb30BaThCsI €r0 BBIPAXKEHUEM B JIEKAPTOBBIX KOOPAMHATAX. 3HATh IUCTPUOYTUBHOCTh CKAJIAPHOTO
IOPOM3BEACHUS U €ro CBsA3b C IpoelnupoBaHueM. [IpUMEHSATh CKalIApHOE NPOU3BEIEHHE BEKTOPOB IS
HaXOXJIEHUS JIJIUH W yrioB. Pemate reomeTpuyeckue 3aadd C IMOMOIIBIO CKAJISPHOTO IPOU3BENCHUS.
Hcnonb30BaTh CKaJIipHOE ITPOU3BEICHUE BEKTOPOB B alreOpanyeckux U pU3NUecKuX 3ajayax.

Bnagers noHATHAMU NPaBUIBHOTO MHOTOYTOJIBHUKA, AJIMHBI OKPY>KHOCTH, JIJTMHBI IyTH OKPYKHOCTU U
paJuaHHON Mephl yria, BBIYMCIATH IUIOMAAb Kpyra u ero yacreid. I[lonumars cmbicn uncna w. IlpumensTs
MOJIyYEHHBIE YMEHUS INPU PELICHUU MPaKTUUYECKUX 3a/1ay. 3HAaTh MCTOPUYECKUE CBEICHHUS 00 M3MEpEeHUU
JUIMHBI OKPY>KHOCTH U IUIOIIAAM Kpyra.

HmeTp mpenacraBieHHe O MNPeoOpa3OBaHMM IUIOCKOCTH, O JBIKCHHSX. HaxoauTb ocH, IEHTpPHI
CUMMETpUU (GUTyp, LEHTPhl NOBOPOTA, HAXOIUTh KOMIIO3ULUHM MPOCTEHIIMX Npeodpa3zoBaHuii. IIpumensTs
JBUKEHUSI TNIOCKOCTU IIPU PELLIEHUU T€OMETPUUYECKHUX 3a]1a4.

[TprMeHsATH OTydeHHbIE 3HaHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYEeCKHe MOJIENIN JJIS 3a/1a4 PeaIbHOM
KU3HU W TPOBOJUTH COOTBETCTBYIOIIME BBIYUCIEHUS C NMPUMEHEHHEM IMOAO0O0US M TPUTOHOMETPUUYECKHUX
(byHKLUH (TTOJIB3YSICh, T7Ie HEOOXOIUMO, KAJIbKYIISITOPOM).



