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IHOACHUTEJIBHAS 3AIINCKA

['eomeTpuss kak OJMH M3 OCHOBHBIX Pa3JeiOB IIKOJbHOW MaTEMaTHKH, WMEIOIIMI CBOEH IENbIO
obecrneynTs U3y4eHne CBOICTB M pa3MepoB (GUIyp, UX OTHOLIEHUH U B3aUMHOE PACIOJIOKEHHUE, OIMpaeTCs
Ha JIOTMYECKYIO, JIOKAa3aTeIbHYI0 JUHHIO. L[eHHOCTh M3ydeHUs T€OMETPUH Ha YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHMs 3aKJIIOYACTCS B TOM, YTO OOYUYAIOMIMKCSA YYUTCS HMPOBOIUTH JOKA3aTEIbHBIC PACCYKICHHS,
CTPOMUTH JIOTMYECKUE YMO3AKIIOUEHUS, JOKA3bIBATh UCTUHHBIE YTBEPXKJIEHUS U CTPOUTH KOHTPIPUMEPHI K
JIOXKHBIM, TTPOBOJIUTH PACCYXKICHUS «OT MPOTHBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHUPOBATH
obpatHble yTBepxkJIeHHs. Ocoboe 3HaueHHe JoKa3aTelbHas JMHUSA MMEeT I YIriayOJIIEHHOro W3ydeHus
MaTEMaTHKHU.

[lenbro M3ydeHUsT IEOMETPHUM SBIIIECTCS MCIOJIb30BAaHUE €€ KaK MHCTPYMEHTAa IIPU PELICHUM Kak
MaTeMaTHYECKUX, TaK U MIPAKTUYECKHUX 3a/a4, BCTPEUAIOIIMUXCs B peabHOM ku3HU. OOyyaromuiics 10KeH
HAYYHUTHCS ONPEACNATh T'€OMETPHUECKYIO (UTYpy, OINHUCHIBATh CIOBAaMHU YEpTEK WM PHCYHOK, HaWTH
IUIOIIAJb 3E€MENBHOTO YyYacTKa, pPacCUUTHIBATh HEOOXOAMMYIO JJIMHY ONTOBOJOKOHHOTO KaOels WIu
TpeOyeMble pa3Mepbl rapaxa Jjisi aBTOMOOWIs. DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIUTENIbHAS JIMHUS B
n3ydeHuu reomerpud. llpu pemeHun 3anad NpaKkTUYECKOro XapakTepa O0OydaroIIMHCS YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJENIH pEaJbHBbIX JKU3HEHHBIX CHUTyallui, NPOBOAMUTH BBIUMCICHHS M OLICHUBATh
aIeKBaTHOCTB IIOJIyYEHHOTI'O PE3yJIbTarTa.

Oco6eHHOCTh YUeOHOro Kypca yriryOoJ&éHHOIO M3y4eHHsl TeOMETPUU COCTOUT B TOM, YTO OOy4aroIiuecs
HE IIPOCTO 3HAKOMATCSA C ONpPEAEHEHHBIMU IOHATUAMH, & YBEPEHHO OBiajeBaroT UMH. CylecTByrolue
TEMBI TIPOTPaMMBI 0a30BOTO Kypca T€OMETPHH H3y4aroTcs Ha Oojiee TiyOOKOM ypOBHE, a O00ydaromuecs
nprOOpETaloT yMEHUSs, IIOMOTAIOIINE UM YBEPEHHO MTPUMEHSATh CBOU 3HAHUS HE TOJBKO B MaTeMaTHKE, HO H
B CMEXHBIX IpeaMeTax, Mpexae Bcero (Gpusuke M MHPOpPMATHKE, a TAKKE IMOJIB30BATHCS IMOTYydECHHBIMHU
3HAHUSAMH IIPU PEIICHUN IPAKTUYECKUX 3ajau.

CornacHo y4yeOHOMY miaHy B 7-9 kimaccax usydaercss yriyOn€HHbI yueOHBIM Kypc «l'eomeTpus»,
KOTOPBINM BKJIIOYAET CIIEIYIOIINE OCHOBHBIE pa3zieisl coaepxkanus: «Havana reometpun», « TpeyronbHukm»,
«OKpYyX)HOCTBY, «HeThIpEXyroabHUKN», «Ilonoduey», «nemMeHTsl TpuroHomeTpumn», «lliomaan», a Takxe
«Metoa koopauHaT», «Bektopbl», «IIpeoOpa3oBaHus MIOCKOCTHY.

Ha usyuyenue yuebHoro xypca «l'eomerpus» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca B
Heneno), B 8 kiacce — 102 yvaca (3 yaca B Hezento), B 9 kitacce — 102 vaca (3 yaca B Heenio).
COJAEPKAHUE OBYYEHUA

7 KJIACC

Hauyana reomerpun

Hcropusi BOZHUKHOBEHUS M pa3BUTHUs reoMmerpuu. HadanpHble MOHATHS reomerpuu. Touka, mpsimas,
OTpe30K, Jyd. [IoHsaTHE 00 akcroMme, TeopeMe, 10Ka3aTeNbCTBE, ONPEACTICHHH.

B3aumHoe pacrionoxeHue Touek Ha npsMoi. M3MepeHne JUIMHBI OTpe3Ka, pACCTOSHUE MEXYy TOUKAMHU.

[Tonymtockocts 1 yron. Buasl yrios. M3Mepenue BelMuuH yriioB. BepTUKanbHbIE U CMEKHBIE YIIBL.
[TapamtenpHble U IEPIIEHINKYISPHBIE IPSIMBIE. PacCcTOsIHME OT TOYKM 10 NMpsMOM. bruccekTpuca yria.

Jlomanas. Buasl nomansix. [[nuHa nomanoi. MHoroyronsHuku. [lepumerp MHOoroyronsHuka. [lonstue
O BBIIYKJIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIe npeaACcTaBIEHUS O PAaBEHCTBE (PUTYp, UX PACTIOIOKEHUH, CHMMETPHUH.

IIpocreiimme nocrpoenus. MHCTpyMEHTBI 171 U3BMEPEHUM U IIOCTPOCHUM.

TpeyrojbHuku

Buasl  TpeyroiabHHMKOB:  OCTPOYIOJbHBIE, MPSAMOYTOJIbHBIE, TYHOYTOJIbHBIE, pPaBHOOEIPEHHBIE,
paBHOCTOpOHHHE. MenuaHa, OucceKTpuca U BhICOTA TPEYroJbHHKA.

PaBeHcTBO TpeyroiabHUKOB. [1epBbiit 1 BTOpOI MpU3HAKU paBEHCTBA TPEYrolbHUKOB. PaBHOOEIpEeHHBIE
TPEYroJbHUKU M UX cBoHcTBa. [Ipu3Hak paBHOOEIPEHHOTO TpeyrojbHUKa. TpeTuil mpu3Hak paBeHCTBA
TPEYrOJIbHUKOB.



CooTHOLIEHN MEXAYy CTOPOHAMU M yIJIaMH TpeyroyibHuKa. HepaBeHncTBO TpeyronsHuka. HepaBeHncTBO
0 JUIMHE JIOMAHOH.

Cummerpuunbie  urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHUMMeETpuHU. Ilpumepbl cuMMmeTpun B
OKpY’KaIOIllEM MUDE.

IHapajuieabHbie npsiMbie. CyMMa yIjIOB MHOTOYTOJIbHUKA

[TapannenbHOCTh MPSIMBIX, UICTOPUYECKHE CBEACHUs O mocrynate EBximaa u o ponm JlobayeBckoro B
OTKpPBITUM HEEBKINJI0BOW reoMeTpuu. CBOWCTBa U NpPHU3HAKUM HapauIeIbHBIX HIpsAMbIX. Cymma yrioB
TpeyrojabHuka. BHemnue yrael TpeyrosnbHuka. CymMma BHYTPEHHHX YIJIOB MHOTOYIOJIbHMKAa M CyMMa
BHEIIHUX YIJIOB BBIIYKJIOTO MHOTOYTOJIbHHKA.

IIpsiMOyroJibHBIEC TPEYT0JIbHUKH

IIpu3Haky paBeHCTBA MNPSAMOYIOJBHBIX TPEYroJbHHUKOB. [lepnennukynsap u HakioHHas. CBOWCTBO
MEJMaHbl NPSAMOYTOJIBHOIO TPEYTOJIbHUKA, IIPOBENEHHON K I'MIIOTEHY3€. IIpsAMOYroybHBINA TPEYrOJbHUK C
yriaom B 30°.

Okpy:KHOCTH

[ToHATHS OKPYKHOCTH U Kpyra. DJI€MEHTbl OKPYKHOCTH U Kpyra: LEHTp, pajuyc, AMAMETpP, XOpAa, UX
CBOlcTBa. B3anMHOEe pacrnoiokeHHe OKpY)KHOCTHM M mIpsimol. KacartenpHas M cekymias K OKPYKHOCTH.
OxpyHOCTb, BriucaHHas B yroJi. [Ipocrelinie nocTpoeHus ¢ MOMOLIBIO HUPKYJIS U JIUHEHKH.

I'eomeTrpuyeckne mecra TOYEK

IlonsTe 0 reoMerpuueckoM Mecre To4eK. [Ipumepbl reoMeTpu4eckuxX MeECT TOYEK Ha IUIOCKOCTH.
buccektpuca yrna u cepeAUHHBIM MNEPHEHIUKYJIAP K OTPE3Ky KaK I'€OMETPUYECKHE MEeCTa TOYEK.
OnucaHHasi OKPYXHOCTb TpPEYyroJibHHKa, €€ LEeHTp. MeToJl TreOMEeTpUYECKMX MECT TOYEK IPH PEIIECHUHU
reOMETPUUYECKUX 3ajau.

IHocTpoeHusi ¢ NOMOLIBIO HUPKYJISI M JINHEHKH

Hcropuueckne cBeaenus. OOOCHOBaHMS NPOCTEHIIMX IOCTPOCHUH, ATAIlbl 33Jadud Ha MOCTPOCHHS,
pellIeHne 3aa4 Ha IIOCTPOEHUE LIUPKYJIEM U JTUHEUKOM.

8 KJIACC

YeThIpEXyroJbHUKH

[TapannenorpamMM, ero mHpuU3HAKM U CBOMCTBA. IIpsMoyrosbHuk, pomO, KBajapar, MX NPU3HAKU U
cBoiictBa. Tpameuus. PaBHoOeapenHas Tpameuus, €€ cBoiicTBa M npusHaku. lIpsmoyronbHas Tpameums.
CpenHsist TUHUS Tpaneruy.

CpenHsist TUHUS TpEyrojbHUKAa. MeTos yIBOEHUS MeIuaHbl TpeyroibHHKa. TeopeMa O mepecedeHuu
MeAraH TPeYrojabHUKA.

Teopema Paineca, TeopeMa 0 NPONOPLMOHAIBHBIX OTpe3Kax. TeopemMa BapuHboHa [U1s1 MPOU3BOJIBHOTO
YETBIPEXYTOJIbHUKA.

LleHTpalibHO-CUMMETPHUHBIE (PUTYPHI.

ITomo0ue

[Tonobue TpeyroapbHUKOB, KO3QduiueHt nogodus. [Ipuznaku nogodust TpeyronbHUkoB. [IpumeHenue
0100MsI TP PELIEHUH T€OMETPUYECKUX U MPAKTUYECKUX 3a]1ay.

Ilnomans

[Tonsitue o mromaau. CBolicTBa Twiomaneit reomerpuueckux ¢uryp. I[Ipocreitmme dopmyasr s
IUIOIIAM TPEyroibHUKA, Mapajuiesorpamma, pom0a u tpaneuuu. Ilnomann nogobusix guryp. OTHOIIEHHE
Iiouaiel TpEeyroJIbHUKOB.

Teopema IIngaropa

Teopema [Iudaropa. Ilpumenenue Teopemsl [Tudaropa npu permeHun npakTHUECKUX 3ajad.

JJieMeHTbl TPUTOHOMETPUH



CuHyC, KOCHMHYC, TaHI€HC M KOTaHI€HC OCTpPOro yIjla IPSIMOYTOJBHOTO  TPEyroJIbHUKA.
Tpuronomerprueckue Gynkiuu yriaos B 30°, 45° u 60°. IIponopruoHanbHble OTPE3KH B IPAMOYTOJILHOM
TPEYrOJIbHUKE.

Yribl 1 4eThIPEXYroJIbHUKH, CBA3aHHbIE C OKPY’KHOCTBHIO

BrnucanHbple W LIEHTpalbHBIE YIJIbL, YroJl MEXAY KacaTeJbHOW M XOpIOH. YIUIBI MEXKIYy XOpAaMu H
CEeKylIMMHU. BrincaHHble M ONMCaHHBIE OKPY)XKHOCTH TPEYTrOJIbHMKA M 4YEThIpEXYroibHUKU. CBOMCTBA U
IIPU3HAKK BIIMCAHHOIO 4YETBHIPEXYrOJbHHUKA. B3auMHOe pacnosnoxeHue IByX OKpyxkHocTed. Kacanue
OKpy>kHOcTel. O01e KacaTelbHbIe K ABYM OKPYKHOCTSIM.

9 KJIACC

Pemenne TpeyroJibHMKOB

Cunyc, kocunyc, tanrenc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUECKOE TOKAECTBO. DOPMYIIBI
npuBeneHus. Pemenue tpeyroiabHUKOB. Teopema KOCHHYCOB U TEOpEeMa CHHYCOB. PelleHue npakTu4ecKux
3ala4 C MCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOpEMBbI CHUHYCOB. PelleHue 3amad reoMeTpUyYecKOn
OITHKH.

Tpuronomerpudeckue GopMyIbl s IJIOMIAM TPEYTOJIbHUKA, MapajuieorpaMma, pomMoa, TpaneluH.
®opwmyia ['epona. @opmyiia mIONIaAM BBITYKIOIO YETBIPEXYTOJIBHUKA.

IHoxoOue TPeyroJIbHUKOB

Xopasl ¥ I000HBIE TPEYTOJBHUKU B OKPYXHOCTH. TeopeMa o MpOU3BEICHUN OTPE3KOB XOP/, TEOPEMBI
O TPOMU3BEJIEHUM OTPE3KOB CEKYyIMX, Teopema O KBaJpare KacaTeilbHOH. IIpuMmeHeHne npu pemeHun
reoMeTpuyeckux 3anad. Teopemsl UeBbl u Menenas. [IonaTue o romoTeTu.

MeToa KOOpPAUHAT

VYpaBHeHHE MPSMON Ha TUIOCKOCTH. YTIJIOBOH KO3((HUIMEHT ¥ CBOOOIHBIN YJICH, UX T€OMETPUYCCKHUN
cMbIci. [TapamienbHOCTh U NePIEeHANKYISIPHOCTD MPSIMBIX (Yepe3 YIIIoBOM KO PHUIIUEHT).

YpaBHeHHE OKpyXHOCTH. HaxokneHue IepecedyeHuN OKPYKHOCTEHM M IPSAMBIX B KOOpAUHATaX.
®dopmyna paccTosiHUA OT TOYKM A0 IpsMoil. Ilmomane mapamienorpaMma B KOOpJIMHATax, MOHATHE 00
OpUEHTHPOBaHHOW Iuiomianu. IIpuMeHeHne Meroga KOOpPAMHAT B IPAKTHKO-OPHUEHTUPOBAHHBIX
reOMETPUUYECKUX 3a7a4ax.

BexkTopsl

Bexktopsl Ha miockoctu. CrnokeHWE U BbIUMTAHHUE BEKTOPOB — IMIpaBWJIa TPEYroJbHUKA U
napajuieiorpaMma. YMHOXKEHHE BekTopa Ha uucino. KoopaunHatel BekTopa. CiokeHHWE M BbIYUTaHHE
BEKTOPOB, YMHOKEHHE BEKTOpa Ha YKCIIO B KoopauHaTax. [IpuMeHeHne BeKTopoB B GU3HKE, LIEHTP Macc.

[Tonsitue o Gasuce (Ha twiockocTH). Paznokenus BekTopoB mo Oasucy. CkalasipHOE MPOU3BEICHHE
BEKTOPOB, T'€OMETPHUUECKUN CMBICI M BBIpaXEHHE B JIEKapTOBBIX KOOpAMHATaX. JHUCTpUOYTHMBHOCTH
CKaJsIpHOTO Tnpom3BeneHus. CKansdpHOE NPOU3BEIEHUE M IpoeuupoBaHue. [IpuMeHEHHME CKaIApHOrO
IIPOU3BENICHUS] BEKTOPOB AJI1 HaXOXJIEHUs JJIMH U yIJoB. PenieHne reoMeTpuyeckux 3afad C MOMOIIBIO
CKaJISIPHOTO TIPOU3BEICHHUS.

JI/IMHA OKPYKHOCTH M IJIOIIAAb KpPyra

[IpaBuiibHbIE MHOTOYTONBHUKH. JlyIMHA OKpYy»)HOCTU. ['pagycHas u paauaHHas Mepa yria, BbIUHMCICHHE
JUTMH TyT OKpyxHocTei. [lmomans kpyra, cektopa, cermeHrta. lMcropuueckue cBemeHus 00 W3MEpEHUH
JUIMHBI OKPY>KHOCTH U TUIOIIAIU KpyTa.

JABHKeHHUS MII0CKOCTH

LlentpanpHas cummerpus. LleHTpanbHO-cumMmerpuunble (urypsl. IloBopor. OceBas cCUMMETpPHSL.
@uUrypsl, CHMMETPUUYHBIE OTHOCUTEIIBHO HEKOTOPOH ocu. IlapannensHslii nepeHoc.

[lonatue nBUXKeHUsT U ero cBoicTBa. PaBeHcTBO Quryp. IlposiBieHuss cuMMeTpuu B HPUPOJE,
KHUBOIMCH, CKYJIbNTYype, apxurekrype. Komnosunuu npuxenuit (mpocreiimue npumepsl). [Ipumenenue B
F€OMETPUYECKHX 3a/1a4ax.



IINIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHUA IIPOI'PAMMBLI YYEBHOI'O KYPCA
«TEOMETPUSI» HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEIO OEPA3OBAHMS

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOSHUS MPOrPaMMbl II0 MATEMATHKE XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

IIPOSBJIECHUEM MHTEpeca K NPOLUIOMY M HAacTOSALIEMY POCCHUICKOM MAaTeMaTUKH, LEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKCHHUSIM POCCHUMCKMX MATEMAaTUKOB M POCCHUMCKOM MaTEMaTHYECKOM IIKOJIbI, K
MCIOJIb30BAaHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax U MPUKIAJAHBIX chepax;

2) rpaskIaHCKOI0 U IYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEH IpakAaHUHA U pealn3aliy €ro Ipas, MPEICTaBICHUEM O
MaTEeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUI, IPOLEAYP I'Pa)XIaHCKOIO
obmiecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K 0OCYKIEHUIO 3TUYECKUX MPOOIJIEM, CBI3aHHBIX C
IIPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUM HayKd, OCO3HAaHMEM BaXXHOCTM MOPAJIBHO-3TUUYECKUX
IIPUHLIMIIOB B AESTEILHOCTU YYEHOTO;

3) TPyAOBOr0 BOCIIMTAHHUS:

YCTAaHOBKOM Ha aKTUBHOE y4acCTUE B PELIEHUHU NMPAKTUYECKUX 3a7a4 MAaTEMaTU4YE€CKON HAIpaBIE€HHOCTH,
OCO3HAaHHWEM BAXHOCTH MAaTEMaTUYECKOro OOpa3oBaHUsA HA MPOTSHKEHUM BCEH JKM3HU JJSl  YCIEHIHON
npodeccuoHaNbHOM JESTENbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUIYATbHOW TPAeKTOPUU OOpa3oBaHHUS W KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

CTIIOCOOHOCTBIO K YMOIMOHAIBHOMY U 3CTETHYECKOMY BOCIIPHATHIO MAaTEeMaTHUECKUX OOBEKTOB, 33/ad,
pelIeHU, pacCyKICHUH, YMEHHUIO BUAECTh MaTEMaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHoCTEH HAYYHOIO IIO3HAHUSA:

OpUEHTAIlMel B NEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MpEICTaBIeHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS UYeIOBEKa, MPHUPOJAbI U OOIIecTBa, MOHUMAaHUEM MAaTeMaTUYeCKOW HAyKH Kak
ceppl 4eTOBEUECKON NeATENBHOCTH, ITANoOB €€ pa3BUTHUA M 3HAYMMOCTH JJIs PA3BUTHUS LIMBUIM3ALINY,
OBJIAZICHUEM SI3BIKOM MATEMaTUKM M MaTEeMaTH4YEeCKOM KYJIbTYpOM KakK CpEACTBOM IIO3HAHUS MUDA,
OBJIAJICHHEM HABBIKAMH HCCIIEN0BATEIBCKON IEATEIbHOCTH;

6) d¢usnueckoro BocnuTaHWSA, (POPMHPOBAHUS KYJbTYPbl 310pPOBbSI M 3MOIHOHAJIBLHOIO
os1aromostyums:

TOTOBHOCTBIO NIPUMEHSITh MAaTEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10pPOBbsI, BEACHUSI 3/I0pPOBOTO
o0pa3a ®HU3HH (310pOBOE NMUTaHKUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U OT/AbIXA, peryispHas puzndeckas
aKTUBHOCTH), C()OPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, MPU3HAHUEM CBOETO IpaBa Ha OIMMOKY U TAaKOro
K€E IpaBa JApyroro 4eloBeKa;

7) 3K0JI0THYECKOr0 BOCTIMTAHUSA

OpHUEHTAalled Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHWM AJis pelleHus 3a1ad B 00JacTH COXPaHHOCTH
OKpY>Karolllel cpeibl, MIIaHWPOBAHUS MOCTYIKOB M OLIEHKH X BO3MOXKHBIX MOCJIEICTBUN Il OKpYXKaroIien
Cpelbl, 0CO3HAHUEM TTI00aTbHOI0 XapaKTepa dKOJIOTMYEeCKUX IPoOsieM U MyTel X peleHus;

8) ajanTannu K U3MEHAIOIUMCH YCJIOBHAM COLMATBHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBUSAX HEONPEAECIEHHOCTH, IOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTHUYECKYIO AESTEIBbHOCTb, B TOM YHCJIE YMEHUE YUYHUTHCA Yy APYTHX JIOACH,
npuoOpeTaTh B COBMECTHOM J€SITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA APYTHX;

HE00X0MMOCTBIO B (DOPMHPOBAHMU HOBBIX 3HAHUHU, (OPMYIMPOBATH WJEH, MOHSATHS, TMIIOTE3BI 00
00BEKTaxX U SBJIEHUSAX, B TOM YHCJIE PaHEe HEU3BECTHBIX, OCO3HABATh J€(ULUTH COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAlMIO KaK BBI30B,
TpeOyIOUMT KOHTpMEp, KOPPEKTUPOBaThb IPUHUMAEMble pELIEHHs M JeHcTBUA, (HOpPMYyIUpOBaTh U
OLIEHUBATh PUCKH U MOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pe3ynbraTe OCBOEHHs MpOrpamMMbl 10 MaTeMaTHKE Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs Y
oOyyarorerocst OyayT copMUpOBaHbI MeTanpeIMeTHbIe Pe3yJbTaThl, XapaKTEPU3YIOIIUECS OBIIAJCHUEM
YHHUBEPCAJIbHBIMU TIO3HABATEIBHBIMU JIEHCTBUSMHU, YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSMHU U
YHHUBEPCAIbHBIMU PETYJIATUBHBIMU JIEHCTBHUSIMU.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jjornyeckue aeicTBHA:

BBISIBJIATh M XapaKTEPU30BATh CYIECTBEHHbIE NPU3HAKM MAaTEMaTHUYECKMX OOBEKTOB, IOHATHM,
OTHOIICHUNA MEXIY MOHATHIMHU, POPMYIUPOBATH ONpEICICHHs MOHATUH, yCTaHABIMBATh CYIIECTBEHHBIN
MPU3HAK KJIacCH(PUKALUU, OCHOBAHUS JUIst 0000IIEHUS M CPABHEHUS, KPUTEPUH MPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (JOPMYJIMPOBATh M MPE0OPa30BLIBATH CYKACHUSA: YTBEPAUTEIbHBIE U OTPHUIIATEIbHEIC,
€IMHUYHBIC, YaCTHBIC U O0IINeE, YCIOBHEIC,

BBISIBJIAITh MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHUBOpEYHMs B (akTax, IaHHbIX,
HaOJIOACHUAX U YTBEPKACHUAX, IPEJIaraTh KPUTEPUU AJIS BBISBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIL;

JieN1aTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOIMKH, AEIYKTUBHBIX U MHJYKTUBHBIX YMO3aK/IIOUEHUH,
YMO3aKJIIOUEHUH 110 aHaJIOTuy;

pa3duparp 0Ka3aTeIbCTBA MATEMATHYECKUX YTBEPXKACHUH (MPsIMBbIE M OT MPOTUBHOTO), MPOBOIUTH
CaMOCTOSITENTFHO JIOKA3aTeNbCTBA MaTeMaTHYeCKUX (DaKTOB, BBICTPAaWBATh apTyMEHTALUIO, IMPHBOIHUTH
IIPUMEPBl U KOHTPIPUMEPBL, IPUMEHITh METOJ] MAaTEMATUYECKON MHAYKIUU, 00OCHOBBIBaTh COOCTBEHHBIE
paccyx/1eHus;

BBIOMPATH CIIOCO0 pemieHus: y4eOHOHM 3a1a4un (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHHS, BRIOMPATH
HaunboJee MOAXOJAIUHN C yUETOM CAMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTebcKue 1eHCTBUS!

UCIOJIb30BaTh BOMPOCHI KaK HCCIIEAOBATENILCKUN MHCTPYMEHT MO3HaHUs, (OPMYJIUPOBATH BOIMPOCHI,
¢bukcupyomue MNpoTUBOpPEUne, NpodIeMy, CaMOCTOATEIbHO YCTaHABIMBATh HMCKOMOE U JaHHOE,
(GbopMHPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO, MHEHHE;

MIPOBOJMTD 110 CAMOCTOSITENIEHO COCTaBICHHOMY IIJIaHY SKCIIEPUMEHT, UCCIIEIOBAaHHUE 110 YCTaHOBJICHUIO
0COOEHHOCTEN MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOI;

CaMOCTOATENBHO (popMyIMpoBaThH 0000IIEHNS W BBIBOBI 110 pe3yIbTaTaM MPOBEAEHHOTO HAOIIOICHNUS,
UCCIIEIOBaHMs, DKCIIEPUMEHTA, OLICHUBATh JIOCTOBEPHOCTh IIOJYYEHHBIX pE3YyJIbTAaTOB, BBIBOJOB H
0000I1IeHHI;

IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE IPOLECCA, a TAK)KE BBIIBUTATDH MPEAIIONOKEHUS O €r0 Pa3BUTUU
B HOBBIX YCJIOBHUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M HM30BITOYHOCTHh MH(OpPMALMHU, JAHHBIX, HEOOXOAMMBIX JUISl pPEIICHUS
3a/1auu;

BbIOMpaTh, aHAJIM3UPOBATh, CUICTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO Pa3IMYHBIX BUIOB
1 GOpM IpeICTaBICHHUS;

BbIOMpaTh (QOpMy MpeacTaBieHHs WHPOPMALMKM M WILIIOCTPUPOBATH peIlaeMble 3a/aud CXEMaMH,
JararpaMMamu, HHOHM rpadukoi 1 uX KOMOUHAIMSIMU;

OLIEHUBATh HAAE&KHOCTh WHGOpPMAIMU IO KPUTEPUSM, MPEUIOKEHHBIM WIH CHOPMYIUPOBAHHBIM
CaMOCTOSITENILHO.

KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA:



BOCIIPMHUMATh U (POPMYJIMPOBATh CYKIECHUSA B COOTBETCTBUHU C YCIOBUSAMH U LEISAMH OOLIECHUS, CHO,
TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 110
XOJy pelIeHus 3a1a4, KOMMEHTUPOBATh [OJyYEHHBIN pe3yibTar;

B X0/i¢ OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOW TEMbI, NMPOOJIEMBI, peraeMon
3aJ1a4M, BbICKA3bIBaTh UJIEH, HALIEJICHHbBIE HA MIOUCK PEIICHNUS, COIIOCTABIISITh CBOU CYKIEHUS C CYXKIECHUAMU
ApYyruX Y4YacTHUKOB Juajiora, OOHApyKWBaTh pa3iMyhe U CXOJCTBO IO3HMLMUH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

IIPEJCTABIATh PE3YJIbTAThl PELICHUS 3a1a4M, SKCIIEPUMEHTA, UCCIEI0BAHNUS, IPOEKTa, CAMOCTOSTEIbHO
BbIOMpPATh (pOpMAT BBICTYIJICHUS C YYETOM 3ajau IPE3eHTallud 1 OCOOEHHOCTEH ayIuTOpHH;

[IOHMMaTh W MCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW M HMHAMBHIYyalbHOH paOOThI MpH pELICHUU
yueOHbBIX MaTEeMaTHUECKUX 3a/1a4, IPUHUMATD 1[€JIb COBMECTHOM J€ATEIbHOCTH, IJITAHUPOBATh OPraHU3ALMIO
COBMECTHOH paboTbI, paclpenensiT BHIbI padoT, IOrOBapUBaThCA, OOCYXKIATh IMPOLECC W pe3yabTar
paboTbl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

Y4acTBOBaTh B TPyNNoOBHIX (hopmax paboTbl (0OCYkaeHus, OOMEH MHEHHH, «MO3TOBBIC IITYPMBI» U
WHBIC); BBIMOJIHATH CBOIO YacTh paObOTHl M KOOPIAMHUPOBATH CBOM JICHCTBUS C APYTMMH YJICHAMH KOMaH/bI,
OLIEHMBAaTh KayecTBO pe3yJbTaTa M KauecTBO CBOEr0 BKJIaJa B OOIIMH pe3ylbTaT IO KpPUTEPUSM,
c(OpPMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBHSL.

PeryasiTuBHbIe yHHBepcaibHbIe y4eOHbIe AeiicTBUSA

Camoopranmszaums:

BBISIBIISITH MIPOOJIEMBI Uil PEIICHHs] B JKU3HEHHBIX W YYEOHBIX CHUTYallUsiX, OPUEHTHPOBATHCS B
Pa3NMYHBIX MOX0AaX MPUHSITUS PEHICHNH (MHANBUYAIbHOE, TPYIIIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJIAThH IUIaH, ajJrOPUTM pelIeHHs 3afaud (WIM €ro 4acTh), BbIOMpaTh crocod
pelieHnuss ¢ Y4€TOM HMEIOLIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH M
KOPPEKTHPOBATh BapUAHTHI PEIICHUH ¢ y4ETOM HOBOM HH(OpPMAIIHH.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

BJIaJIETh CIIOCO0aMU CaMOINIPOBEPKHU, CAMOKOHTPOJIS MpoLiecca U pe3yJibTaTa pelleHHsl MaTeMaTUYeCcKon
3aJ]auu, CAMOMOTHBALIMU U pedIIeKcu;

NPEIBUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IpPU pEIICHUH 33Jaud, BHOCUTh KOPPEKTHBBHI B
JeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB, HAWJAEHHBIX OMINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa AESITEIbHOCTH IOCTAaBICHHOM LIEIM U YCJIOBUSAM, OOBSICHSTH
MPUYUHBI JOCTMKEHHS] WIM HEJOCTIKEHHUS IeH, HAaXOAWTh OIMMOKY, NaBaTh OLEHKY NpPHOOpEeTEHHOMY
OTIBITY;

BBIp@)XaTh SMOLMM IMpPHU H3YYEHUH MaTEeMAaTUYEeCKUX OOBEKTOB M (DaKkTOB, TaBaThb SMOLMOHAIBHYIO
OLIEHKY peLIeHHs 3a]1auu.

NNPEJMETHBIE PE3YJIbTATBI

K koHI1y 00yueHus B 7 kjiacce o0yyarommics MOTY4UT CIEAYIOIINE MPeAMETHbIE PEe3yIbTaThl:

Pacnio3HaBaTh H3y4eHHbIE T'€OMETPUUECKHE (QUIYpbI, ONPEAENATh MX B3aUMHOE paCIOJIOKEHUE,
n300paxaTh reoMeTpudeckue (Urypbl, BBIIOIHATh YEPTEXKU MO YCIOBUIO 3a1a4yu. V3MepsTh MHENHHbIe U
YIJI0BbIE BEIMUYUHBL. Pemarh 3a1au Ha BEIYHMCIICHUE UTMH OTPE3KOB U BEJTMYUH YTJIOB.

Jlenatb MPUKUAKY W OLEHKY JIMHEHHBIX M YTIIOBBIX BEJIWYHH TPEJIMETOB B PEabHOM KU3HH, pa3MEpOB
PUPOJHBIX 00BEKTOB. Pa3nnyare pasmMepsl 3TUX 00BEKTOB MO MOPS/IKY BEIMUUHBI.

CTpouTh 4epTeKu K T€OMETPUUYECKUM 33JauaMm.

[Tonmp30BaThcs MpPHU3HAKAMU PABEHCTBA TPEYTOJBHHMKOB, HCIONb30BaTh IPHU3HAKH M CBOICTBa
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3ajay.

[IpoBoANTH TOTHYECKUE PACCYKACHUS C UCTIOIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

[Tonb30BaThcs TpHU3HAKAaMU pABEHCTBA MPSMOYTOJbHBIX TPEYrOJbHUKOB, CBONCTBOM MEAMAHBI,
MPOBEIEHHON K TUIIOTEHY3€ MPSMOYTOJIbHOTO TPEYTOJbHUKA, B PEICHUN T€OMETPUUECKUX 3a/1au.



Omnpenenste NapajuIeNbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH CeKyIlas.
Onpenensath NapauieIbHOCTh MPAMBIX C MOMOIIBIO PABEHCTBA PACCTOSHHUI OT TOYEK OJHOM MPSIMOM 10
TOYEK APYrou mpsiMoHu.

Pemate 3a1aum Ha kiueT4yaroi Oymare.

[TpoBOANTh BHIYMCICHHS U HAXOJUTh YUCIIOBBIC U OyKBEHHBIC 3HAYCHHS YIJIOB B I€OMETPUUYCCKUX
3a/layax C HCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTrOJIbHUKOB M MHOTOYTOJIbBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPU MIEPECCUCHUH JABYX MapalIeIbHBIX MPSAMBIX CEKyIel. Pemars npakTndeckue 3a1aud Ha
HaXO0XJICHUE YTJIOB.

Brnanets monstuem reomerpuueckoro wmecta Todek (I'MT). Omnpenenarp OHCCEKTpUCy yriaa u
CepeMHHBIA TMEePHNEHAUKYISIP K OTPe3Ky KakK reoMeTpuueckue mecra Touek. [lonmp3oBaThes moOHsATHEM
reomerpuyeckoro mecta touek (I'MT) mpu 1okazareiabCTBe reOMETPUUYECKUX YTBEPKACHHUM U MPH PELICHUH
3azad.

DopMynHpOBaTh OMpPEACICHUS] OKPYKHOCTH W Kpyra, XOpAbl M JHAMETPa OKPYKHOCTH, YBEPEHHO
BJIAJIETh UX CBOMCTBAMU. YMETh JI0KA3bIBATh U IPUMEHSTH 3TH CBOMCTBA IIPU PELICHUU 3a]1a4.

Brnagers moHSATHEM ONHCAaHHOW OKOJO TPEYroJIbHUKA OKPYXHOCTH, YMETh HAXOJUTh €€ IIeHTP.
Jloka3pIBaTh M UCHOIB30BaTh (DAKTHI O TOM, YTO OUCCEKTPUCHI YIIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOU
TOYKE, U O TOM, YTO CEpEIUHHBIC MEPHEHIUKYISIPhl K CTOPOHAM TPEYroJbHUKA MEPECeKaroTCs B OAHON
TOUKE.

Brnagers moHsATHEM KacaTeIbHOM K OKPYXKHOCTH, MOJB30BAaThCS TEOPEMOW O MEPHEHAUKYISIPHOCTH
KacaTeJIbHOW M pajinyca, IPOBEIEHHOTO K TOUKe KacaHus. Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K
OKPY>KHOCTH, MPOBEIEHHBIX U3 OJTHON TOYKH, U IPUMEHSTH 3TO B PEIICHUH T€OMETPUUECKHUX 3aa4.

Jloka3pIBaTh M MPUMEHSTH MPOCTEHIITNE TE€OMETPUUYECKHUE HEPABEHCTBA, MOHWMATh UX MPAKTUUYECKUN
CMBICII.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS C TTOMOILBIO IIUPKYJIS U TUHEHKHU.

K koH1y 00ydeHus B 8 kjacce o0yyaromuiics MOIy4uT CIeAyIOIINe NpeAMETHbIE pe3yIbTaThl:

PacriozHaBaTh OCHOBHBIE BUJIbI YETBIPEXYTOJBHUKOB, UX JIEMEHTHI, M0JIb30BaThCS X CBOMCTBAMH IIPH
pelIeHnH TeOMEeTpUYEeCKUX 3aaady. Pa3nuuaTe NpHU3HAKM M CBOMCTBA HapajuiejorpaMma, pomba H
MPSIMOYTOJIbHHKA, TOKA3bIBaTh UX U YBEPEHHO IPUMEHSATH IPU PELIEHUH F€OMETPUUYECKUX 3a/1a4.

Hcnonb30BaTh CBOMCTBA TOUKH MEpECEUEHUsI MEAMAH TPEYTOJIbHUKA (LIEHTpa Macc) B pELICHUH 3a/1ad.

Brnaznets nonstueM cpenHel TMHUM TPEYroJbHUKA U TPalelNy, IPUMEHSATh UX CBOWCTBA MPHU PELICHUU
reoMeTpuueckux 3anad. Mcmonws3zoBaTh TeopeMy Pasieca M TEOpeMy O NPONOPLHMOHAIBHBIX OTPE3KaX,
IIPUMEHSTh UX JJISl PELICHUS IPAKTUYECKUX 3a/1a4.

Pacrnio3HaBaTh IEHTPaIbHO-CUMMETPUYHBIE (PUTYPHI M UCIIOIB30BATh UX CBOMCTBA MIPH PELLICHUHU 3ajay.

Brnanets noHATHAME OA00US TPEYTOJILHUKOB, K03 (duiimeHTa nogo0us, COOTBETCTBEHHBIX 3JIEMEHTOB
MOJIOOHBIX TPEYroJbHUKOB. IMeTh mpejcTaBieHue o nMpeoOdpa3oBaHUM MOAOOMS M O MOAOOHBIX (UTypax.
[Tonb30BaThes MpU3HAKAMH MOJI00US TPEYTOJIBHUKOB MPU PELIEHUH T€OMETpUYecKuX 3ajad. /loka3pBaTh 1
MPUMEHSTh OTHOLLEHUS MPOMOPLUUOHAIBHOCTUA B MPSMOYTOJIbHBIX TpeyrojbHuKax. [IpuMeHsaTs nonodue B
MPaKTUYECKHX 3ajjauax.

BreiBonuTh M HCMONB30BaTh MpocTeinme (GopMyIbl JUIsl IJIOMAAN TPEYroiabHHUKA, Mapajjenorpamma,
poMOa M Tpamenuu. BpUUCIATH (pa3iMYHBIME CIOCOOAMM) IUIOIIA[b TPEYroJbHUKA M  IIJIOLIAIU
MHOTOYTOJIBHBIX (GUryp (TMONB3YACh, TA€ HEOOXOIUMO, KalbKYyJISATOpOM). 3HATh OTHOIIEHHE IJIONIaAeH
NOJOOHBIX (PUTYp M TMPUMEHSTh NpU pelieHuH 3aaad. [IpuMeHsITh NOoJydeHHblEe YMEHHs B MPAKTHUECKUX
3a/1a4ax.

[Tonb3oBatbesa Teopemoit [ludaropa ans perieHus reoMeTpuYecKUX M MpakTUyeckux 3agad. CTpouTh
MaTEeMaTHYeCKyl0 MOJENIb B MPAKTHUECKHUX 3aJadyax, CaMOCTOSITENIbHO JenaTh 4YepTé&X M HaXOAUTh
COOTBETCTBYIOIIUE JJTUHBI.



Bnagerp moHsTHEM BIHMCAHHOTO M IIEHTPAJIBHOTO yIja, yria MeXay KacaTelbHOW W XOpJoH,
OMMCAaHHOM M BMHMCAHHON OKPYKHOCTH TPEYrOJbHUKA U YETHIPEXYTOJbHUKA, IPUMEHSTh UX CBOMCTBA MPHU
pelIeHnH 3a1au.

[IpuMeHATh TONYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHWE MOJENU s 3aj1ad
peanbHOM KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C TPUMEHEHUEM MTOA00US U TPUTOHOMETPUH
(TOIB3YSICh, T/Ie HEOOXOUMO, KAIBKYIISITOPOM).

K koH1y 06y4eHus B 9 kij1acce o0y4yaromunics MOIy4UT CIEAYIOIINE PEAMETHBIE pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (DYHKIMH OCTPBIX YIJIOB, YMETb HAXOJUTh C HUX IOMOILIbI Pa3IUYHbIE
3JIEMEHTHI IPSAMOYTOJIBHOTO TPEYrojbHHUKA («pEeLIeHHe MPSIMOYroJbHBIX TPEYrolbHUKOBY»). Haxomuts (c
MOMOIIBIO KAJBbKYJISITOPA) JUTMHBI U YTIIBI JUIs1 HETaOJIMYHBIX 3HAUCHUH.

[Tonmp3oBatbess  (popMynamMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIAECTBOM  JUIS
HAaxO0’KJICHUs COOTHOILLEHUN MEXIy TPUTOHOMETPUYECKUMU BEJIMYMHAMU.

JIoKa3bIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHHYCOB, IIPUMEHATH MX JUIS HAXOXKJEHUS Pa3IMYHBIX
3JIEMEHTOB TPEYTOJIbHUKA («pPELIEHUE TPEYTrOJIbHUKOBY), IPU PELICHUH T€OMETPUYECKUX 3a1ad. [IpumeHsTs
IIOJIyYEHHBIE 3HAHMS IIPU PEIICHUN ITPAKTUYECKUX 3a1ad.

[IpuMeHSATh TPUTOHOMETPHIO B 3aJadaX Ha HAXOXKJIEHUE IUIOIAAW, BBIBOAUTH M  BIAICThH
TPUTOHOMETPUUYECKUMH (hopMynamMu JUlsl IUIOLIa[M TpeyrojbHMKa, MapaiesorpaMMa, pomOa, Tpameuuu,
BBIBOJIMTH U MPUMEHATH popMyity ['epoHa u ¢popmyiy JUist IO I1 BBIITYKIOTO YEThIPEXYTOJIbHUKA.

Nmets npeacraBieHue 0 rOMOTETHH, IPUMEHATH B IPAKTUYECKUX CUTYaLUsAX.

Hcnons3oBars Teopemsl UeBbl 1 MeHenas Ipyu peleHuu 3a1ay.

Hcnonp30BaTh TEOpeMbl O BIMCAHHBIX YIJIaX, yriaXx MEXIy XopAamH (CEKYUIMMH) U YIJIe MEeXay
KacaTeJIbHOM M XOPIOM IIPU PELICHHH IeOMETPUYECKUX 3ajad. Jlokas3plBaTh M INPUMEHATH TEOPEMBI O
IIPOU3BEICHNN OTPE3KOB XOPJ, O IPOU3BEACHUN OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

Brnaners noHsTueM KOOpIMHAT Ha MJIOCKOCTH, paboTaTh ¢ ypaBHEHUEM MPSMOM Ha MIIOCKOCTH. BraneTs
MOHATUSMH YTJIOBOTO KOo3(duuueHTa u cBOOOIHOrO YjeHa, IOHUMATh UX T€OMETPUUECKUI CMBICI U CBA3b
yrJI0Boro ko3¢ ¢uIMeHTa ¢ BO3pacTaHWeM M YObIBaHHEM JMHEHHOM (QyHKIMH. YMETh pelaTb METOI0M
KOOPJMHAT 33aJa4M, CBSI3aHHBIC C NAPAJIEIBHOCTBIO W IMEPHEHIUKYISIPHOCTBIO NPSMBIX, NEPECEUCHUEM
MIPSIMBIX, HAXO0KJICHUEM TOYEK IIEPECEUCHHUS.

BeIBOIUTE M BIIAETh ypaBHEHUEM OKPYXKHOCTH. VCnosib30BaTh METOA KOOPAMHAT IS HAXOXKJICHUS
NepeceyeHnil OKpY>KHOCTENW U MpsAMBIX. BnaneTs popmynamMu paccTOSIHUS OT TOYKH 0 MPSMOM, III0IIagu
napajjiesiorpaMMa B KOOpJIMHATaX, HMMETh IOHATHE 00 OpHEeHTUpoBaHHOHM miomanu. I[lonb3oBaThes
METOAOM KOOPAUHAT Ha IUIOCKOCTH, IPUMEHATH €0 IIPU PELIEHUN F€OMETPUYECKUX U IPAKTUYECKUX 3a1ad.
IIpuMeHATH METOJ KOOPAUHAT B IIPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUYECKUX 3a1ayax.

Brnaners noHsTHEM BEKTOpa. YMETh CKIIAAbIBaTh U BBIUMTATh BEKTOPBI, YMHOXaTh HA YUCIIO, BJIAJIETh
IIpaBWJIaMU TPEYToJIbHUKA W Mapajuienorpamma. BiageTs NpakTU4eCKMMH HMHTEPIPETAlUsIMH BEKTOPOB.
YBEpEHHO TOJI30BAaThCA KOOPAMHATAMM BEKTOpa. Bianers CI0KEHHMEM M BBIYATAHUEM BEKTOPOB,
YMHO>KEHHEM BEKTOpa Ha YHUCIIO B KOOPJIANHATAX.

Nwmets npexacraBieHue o 6asuce (Ha IIockocTu). PackiansiBaTh BEKTOpHI MO Oasucy. PackiansiBath
BEKTOPBI CHJI C ITOMOIIBIO TPOCHUPOBAHUS U TPUTOHOMETPHUUECKUX COOTHOIIEHUM. [[pUMEHATh MoTy4eHHbIE
3HaHUS B IPOCTEHIINX (PU3NUECKUX 3a]1auax.

Biiagers NmoHATHEM CKaIsApHOIO IIPOU3BEINECHUS BEKTOPOB, IIOHUMATh €r0 N€OMETPUYECKHUM CMBICI H
YBEPEHHO II0JIb30BaThCsS €ro BBIPAKEHHEM B JEKapTOBBIX KOOpJMHATaX. 3HAaTh JUCTPUOYTHBHOCTD
CKAILIPHOTO IPOU3BEIACHUSA U €r0 CBA3b C IpoenupoBaHueM. [IpUMEHATH CKalsApHOE IPOU3BEICHUE
BEKTOPOB JUIsl HaxXOXKIEHWS JUIMH W YIJOB. Pemars reoMeTrpudeckue 3aladd € MOMOIIBK CKAJISIPHOIO
npousBeaeHus. Mcnonp30BaTh CKalspHOE MNPOM3BENCHHE BEKTOPOB B alreOpandyeckux U (U3NYECKUX
3a/a4ax.



Brnaners NoHATHAMYU MPaBUIBLHOTO MHOTOYTOJIBHHUKA, JJIMHBI OKPY>KHOCTH, JAJUHBI IYTU OKPY>KHOCTH U
paaiaHHON MEphI YIJia, BEIYMCIATE MJI0OMaAb Kpyra u ero yacteu. [lonumate cMbich yucna m. [IpuMeHsTh
MOJIyYEHHbIE YMEHUS NPU PEUICHUM MPAaKTHUYECKUX 3a/4ay. 3HaThb UCTOPUYECKHUE CBEACHUS 00 M3MEPEHUU
JUTMHBI OKPY>KHOCTH U TUIOLIAU KpyTa.

Nmers mpencraBiieHHe O MNpeoOpa3oBaHUU IIOCKOCTH, O JABWXKEHHUSAX. HaxoauTe ocH, LEHTpPHI
CUMMETPUHU (QUTYp, IIEHTPHI MOBOPOTA, HAXOJUTHh KOMITO3UIIUU MPOCTEUITNX MpeoOpazoBanuil. [IpumMeHsTh
JBKEHUS ITOCKOCTH MPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

[IpuMeHsTh TONyYeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHUYeCKUe MOJENU HJs 3aaad
peaibHOM KM3HU U TPOBOAUTH COOTBETCTBYIOUIME BBIUYMCICHHUS C TNpPUMEHEHHEM Tono0us u
TPUTOHOMETPHYECKHUX (YHKIHH (IOJIB3YACH, TJe HEOOXOAUMO, KAIbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
No KoJymmyecTBo yacoB DJIeKTpOoHHBIE (HUppoBEIE)
HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl
n/n Bcero Konrposbubie pagorsl | IlpakTndeckue paGorbl | 00pasoBaTesibHbIE PeCypChl
Hauana reomerpuu. [Ipocreimmue
1 reoMeTpuuecKkue GUrypsl 1 UX CBOMCTBA. 28 1
M3mepenne reoMeTpu4ecKix BEIMYHH
2 TpeyronbHUKH 19 1
3 [TapannensHocTh. Cymma yriioB 15 1
MHOTOYTOJIbHUKA
4 [IpsiMmoyTONBbHBIE TPEYTOJIBHUKHI 7
) ['eomeTpuyeckue HepaBeHCTBA 5 1
5 Oxpyx)HocThb. ['eomeTpruyeckue Mecta ToueK. 18 1
[TocTpoeHHs ¢ TOMOIIBIO IUPKYJIIS M THHEHKA
7 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3ALIHS 10 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 102 6 0
8 KJIACC
Ne KosnnyectBo 4yacos DJleKTpoHHbIe (LM (ppoBbIE)
HaumeHoBaHue pa3jiejioB H TeM NPOrpPaMMbl
n/n Bcero Konrposbhbie paGorsl | IIpakTnyeckune paGorbl | 00pa3’oBaTebHbIE pecypehbl
1 YeTbIpEXyroJbHUKH 22 1
2 [Tomobue 16 1
3 [Tnomanm 16 1
4 Teopema [Iudaropa n Hauasa TPUTOHOMETPUHI 18 1
5 VYTIbl 1 4eTHIPEXYTOJIBHUKH, CBSI3aHHBIE C 20 1
OKPY>KHOCTBIO
6 [ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIIHS 10 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 102 6 0




9 KJIACC

Ne KoymuecTBo yacos DJIeKTpOoHHbIe (LM (ppoBbIE)
HaumeHoBaHue pa3jie/ioB H TeM NPOrpaMMbl

n/m Bcero KonrpoabHbie padorsl  IIpakTuueckue padorsl | 00pa3oBaTe/ibHbIE PeCypChbl

1 Pemenue TpeyroibHUKOB 22 1

2 [Tomobue TpeyroaprHUKOB 12 1

3 Meroa koopAauHAT 10 1

4 BexTopsl 20 1

5 JlnmrHa OKPY>KHOCTH U IUIOIIA/b KpyTa 16 1

6 JIBM>KEHHUS TIJIOCKOCTH 10

7 [ToBTOpeHnue, 060061IeHNE, cCUCTeMaTH3alus 12 1
3HaHUHI

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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