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MNOACHUTEJIBHASA 3AIINCKA

[eomMeTpusA KaK OfMH W3 OCHOBHbIX pa3fenoB LUKO/IbHOM MaTeMaTUKW,
NMEIOLNIA CBOEW LeNblo 06ecneunTb M3yYyeHne CBOWCTB W pa3MepoB quryp, mx
OTHOLUEHWA W B3aMMHOe  pPacrosioXeHue, OMupaeTcs Ha  JIOTMYECKY!Ho,
[0Ka3aTeNbHY NIMHUI0. LIEHHOCTb M3yYeHUs TeOMEeTPUM Ha YPOBHE OCHOBHOIO
06LLEero 06pa3oBaHNsA 3aK/IOHaeTCs B TOM, UTO 06y4YatoOLMIACA YUMTCA NMPOBOANTD
[0Ka3aTe/lbHble PacCyXXAeHus, CTPOUTb IOrMYecKne yMOo3aK/IioUeHNs, L0Ka3biBaTh
NCTUHHbIE YTBEPXAEHMS W CTPOUTb KOHTPNPUMEPbI K JI0XHbLIM, MPOBOAUTL
paccy)XeHusi «OT  MPOTUBHOrO», OT/IMYaTb CBOWCTBA OT  MPWU3HAKOB,
(hopmynupoBaTb 06paTHble yTBepXKaeHuA. Ocoboe 3HayeHWe [AoKasaTe/ibHas
NNHWA UMeeT AN19 Yry6n8HHOro U3yyYeHUs MaTeMaTuKu,

Llenbto n3yyeHns reomeTpun SBSETCA UCMOMb30BaHUE eé KaK NMHCTPYMEHTa
MpU peLleHnn Kak MaTtemaTuyecKmnx, Tak 1 NpakTUYecKnx 3afad, BCTpevatowmxcs
B peaslbHON Xu3HW. O6yvalolmiics [O/KeH  HayuuTbCa  OnpeaensiTb
reOMeTPUYECKY0 (Urypy, OnucbiBaTb CNOBaMW YepTéX WU PUCYHOK, HaNTW
nnowanb  3eMeflbHOr0  yyacTKa,  paccumTbiBaTb  HEOOXOAUMYK  L/IVHY
OMTOBOJIOKOHHOIrO Kabensa wmnm Tpebyemble pasmepbl rapaxa Ansa aBTOMOOWSA.
ATOMY COOTBETCTBYET BTOpasi, BbIUNCIUTE/NbHAA NIMHUS B U3YUYEHUU TEOMETPUN.
Mpn pelieHnN 3afa4y NPaKTUYECKOro XxapakTepa 00y4vatoWMinca yuymTcs CTPOUTb
mMaTemaTuyeckme MOLEIN  peasibHbIX  XKMU3HEHHBbIX  CUTyauuid, MPOBOAUTb
BbIYNC/IEHNA U OLeHNBATb afieKBATHOCTb MOJTy4eHHOr 0 pe3y/bTaTa.

OC06eHHOCTb Y4eOHOro Kypca yriny6i1éHHOro N3y4eHnss reoMmeTpum CoCToUT
B TOM, YTO 06YyyaroLLMeECs He MPOCTO 3HAKOMATCA C OnpeAenéHHbIMU NOHATUAMN, a
yBEPEHHO oBageBatoT umn. CylecTBYOLWME TeMbl MporpaMmbl 6a30BOro Kypca
reomMeTpun n3yyaroTcs Ha 6osee rinybokom ypoBHe, a 06yyaroLmecs npuobpeTtaroT
YMEHUS, MOMOraruiie MM YBEPEHHO MPUMEHATb CBOW 3HAHWA He TOMbKO B
mMaTeMaTuKe, HO 1 B CMEXHbIX NpeameTax, Npexzie BCero onsmke n MHpopmatmke,
a Takxke Mo/b30BaTbCs MOMYYEHHBIMU 3HAHUAMU TMPU PELLeHN NPaKTUYEeCKNX
3ajau.

CornacHo y4yebHOMy nnaHy B 7-9 Knaccax W3yyaetcs Yrayo6néHHbIN
yuebHbIN Kypc «"eoMeTpus», KOTOPbIN BK/OYAET criefytoLme OCHOBHbIE pasgesl
cojepxaHus:  «Havana  reoMeTpum»,  «TPeYrofibHUKWM»,  «OKPY>XXHOCTb»,
«YeTbIpEXYrobHUKN», «Mofobme», «9neMeHTbl TPUTOHOMETPUNY, «llowanmns», a
TaKke «MeTof KoopAanHaT», «BekTopbl», «[peobpa3oBaHUs NIOCKOCTU».

Ha wm3yyeHue yuye6HOro kypca «leometpus» otsoautcs 306 uyacos: B 7
Knacce — 102 yvaca (3 yaca B Hefiento), B 8 knacce — 102 yaca (3 Yaca B Hefiento), B
9 knacce — 102 yaca (3 yaca B HeZlento).



COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Hauana reoMeTpumn

VicTopuss BO3HMKHOBEHUS W pa3BUTUA reoMeTpuun. HadvanibHble MNOHATUA
reometpun. Touka, npsmMasd, OTpe3oK, Nydy. lMoHATME 06 akcuome, Teopeme,
[l0Ka3aTesIbCTBe, ONnpeseneHunn.

B3aumHOe pacrofiokeHne TOYeK Ha NPAMON. VI3mepeHue A/IMHbI OTpe3Ka,
paccTosHMe MeXAay TOUKaMMU.

lMonynnockocTb W yron. Bwuabl yrnos. W3mepeHWe BefVYUH  YI/OB.
BepTukanbHble U CMeXHble Yrbl. [apannensHble U nepneHauKynsapHble npsamMble.
PaccTosiHMe OT TOUKM 40 NPAMOIA. brccekTpuca yrna.

JNlomaHasA. Buapl nomaHbIX. OavHa noMaHo. MHOroyronbHuKW. epumetp
MHOTOYro/IbHUKa. NOHATNE O BbINMYK/bIX U HEBbIMYK/IbIX MHOIOYTO/lbHUKaX.

[MepBUYHbIE MpEACTaB/eHUA O pPaBeHCTBe (Uryp, WX PacrosioKeHUN,
CUMMETPUN.

MpocTeiume NOCTPOeHUs. VIHCTPYMEHTbI A4/19 U3MEPEHUIA 1 MOCTPOEHNIA.

TpeyroabHuku

Buabl TpeyronbHUKOB: OCTPOYrOJibHbIE, MPAMOYTO/bHbIE, TYMOYroJbHbIE,
paBHOOEeApEeHHble, PaBHOCTOPOHHWMEe. MeamaHa, OuccekTpuca W BbicoTa
TPeyrosibHuKa.

PaBeHCTBO TpeyrosibHUKOB. [lepBbli M BTOPOM MPU3HAaKM pPaBeHCTBa
TPeYrosfbHNUKOB. PaBHOOEeApPEHHblE TPeYrofibHUKM W KX CBONCTBA. [Mpu3Hak
paBHOGePEHHOr0 TPeYroibHMKa. TPEeTUn NPU3HaK PaBeHCTBA TPeYro/IbHUKOB.

COOTHOLLEHMSA MeXAYy CTOpPOHaMW U Yyrniamu TpeyrosibHuMKa. HepaseHCTBO
TpeyrosibHMKa. HepaBeHCTBO O [/IMHE SIOMaHOIA.

CummeTpuyHble  ¢urypbl. OCHOBHble CBOWCTBA 0OCEBOM  CUMMETPUM.
[MprMepbl CUMMETPUN B OKpPY>XKatoLLeM MUpe.

IHapamiensHbie npsambie. CymMMa yrjioB MHOTOYTOJIbHUKA

MapannenbHOCTL NPAMbLIX, NICTOPUYECKME CBefleHMa 0 nocTynate EBknnga v
0 ponu Jlo6ayeBCKOro B OTKPbITUM HeeBKIMAOBOMN reometpun. CBOWCTBA U
NPU3HaKK NapanienbHbIX NpambiX. CyMMa yrioB TpeyronbHuKa. BHeLWHWe yribl
TpeyrosbHuka. CyMMa BHYTPEHHUX Yr/1I0B MHOFOYrofibHMKa U CyMMa BHELUHUX
YI/I0B BbIMYK/I0r0 MHOIOYTO/IbHUKaA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Mpu3HaKM paBeHCTBA MPAMOYTO/bHbLIX TPeYrofibHUKOB. [leprneHanKynap u
Hak/oHHasA. CBOMCTBO MeAMaHbl NPSMOYTO/IbHOro TPeyrosibHMKa, NPoBeAEHHON K
runoTeHyse. MpsMOYTronbHbIA TPEYro/bHUK C yriom B 30°.

OxpyxKHOCTH



[MoOHATUA OKPY>KHOCTM U Kpyra. 3NeMeHTbl OKPY>KHOCTM W Kpyra: LeHTp,
paguyc, anameTp, Xopaa, Ux CBOMCTBA. B3auMHOe pacrnonoXeHue OKPY>KHOCTU U
npamon. KacatenbHas M Cekyllas K OKPY>XHOCTU. OKpPYXXHOCTb, BMMCaHHas B
yron. NpocTeiume NoCTPOEHMS C NOMOLLBIO LIMPKYA U IMHENKN,

I'eomeTpuYecKkue MecTa TOYEK

[NoHATME O reoMeTpUYecKOM MecTe ToYeK. Mpumepbl reoMeTpUUYeCKUX MecT
TOYeK Ha MI0CKOCTW. buccekTpuca yrna v cepefuHHbIN NeprneHanKynap K 0Tpesky
KaK reomeTpuyeckme Mecta ToueK. OnucaHHasd OKPY>KHOCTb TPeyrosibHuKa, eé
LUeHTp. MeToA reoMeTpuyYecKUX MECT TOYEK NPU PeLLeHNM TEOMETPUYECKNX 3aad.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

WcTopuueckne ceefieHns. O60CHOBaHUS MPOCTEMLLMX MOCTPOEHWIA, 3Tanbl
3afja4M Ha NOCTPOEHNA, PeLLeHMe 3a4a4 Ha MOCTPOEHNE LMPKYNEM U NIMHENKOMN.

8 KVIACC

YeThIpEéXyroJibHUKU

MapannenorpamMm, ero npu3HakM W CBONCTBa. [IPsAMOYrofibHUK, POMO,
KBagpaT, UX MpuU3Hakn WM cBoucTBa. Tparneuus. PaBHoGeApeHHas Tpaneuus, eé
CBOWCTBA M Npu3Haku. MNpsamoyronbHasa Tpaneuns. CpefHsas NMHUA Tpaneymn.

CpefHAa NUHUA TpeyronbHUKa. MeTof YABOEHUS MefuaHbl TPeyrosibHuKa.
Teopema 0 nepeceyeHU MeanaH TpeyronbHUKa.

Teopema Paneca, Teopema O MPOMOPLUNOHANBHBLIX OTpe3kax. Teopema
BapunHbOHa 415 NPOM3BO/ILHOTO YETbIPEXYT0/IbHUKA.

LleHTpa/IbHO-CUMMETPUYHbBIE PUTYPBbI.

ITonooue

Mopgobue TpPeyronbHUKOB, KO3(h(UUMEHT nodoous. [pu3Haku nopobms
TPeYrofbHNKOB. TlpMMeHeHWe NOoAo6UA MpU  PeLleHNN TeoMETPUYECKUX U
NpakTU4ecKnx 3agau.

ILnomanb

MoHATMe O nnowaan. CBoCTBa NNoOLWage reoMeTpUYecknx quryp.
MpocTeliwme opmy/bl ANS NAOLWaaM TPeyronbHWKa, napaisienorpaMmma, pomoa 1
Tpaneuun. MNnowaam nogobHbIX uryp. OTHOLWeHWE NIoWwaneit TPeyronbHNKOB.

Teopema IIudaropa

Teopema [Mndparopa. lMprmMeHeHWe Teopembl [Mudaropa npu  peLLeHnm
NPakTU4ecKnx 3agau.

JIeMeHTbl TPUTOHOMETPUH

CUHYC, KOCWUHYC, TaHIeHC M KOTAHIeHC OCTPOro yrna MpsamMoyrosbHOro
TpeyronbHuKa. TpuroHomeTpuyeckue yHkuMm yrnos B 30°, 45° un 60°
[MponopLmoHanbHbIe 0TPE3KN B MPAMOYT0/IbHOM TPEYTO/IbHUKE.

Yriabl u ‘IeTblpéxyFOJILHHKI/I, CBA3aHHbIC C OKPY/KHOCTBHIO



BrnncaHHble M UeHTpasibHblE YI/ibl, Yro/l MeXAy KacaTe/lbHON U XOpPLOW.
Yrnbl MeXxay xopfamMmy U CekywumMu. BrnucaHHble M OMuUCaHHbIe OKPY>KHOCTU
TPEYrofibHUKa W YeTbIPEXYrofibHUKM. CBOWCTBA W MPWU3HAKM  BMNUCAHHOTO
YETbIPEXYrONbHNKA. B3aMMHOe pacrofioXeHne [ABYX OKPY)XXHOCTeil. KacaHue
OKpY>XHOCTeR. ObLme KacaTesbHble K ABYM OKPY)>XHOCTAM.

9 KIIACC

Pemenue TPEYIroJbHUKOB

CuHyC, KOCWMHyc, TaHreHc yrnos ot 0° pgo  180°.  OcHoBHoe
TPUrOHOMETPUYECKOE  TOXAeCTBO.  dopmy/bl  npuBefeHus.  PelueHwue
TPEYronbHMKOB. TeopemMa KOCMHYCOB W  TeOpeMa CUMHYCOB. PelleHue
MPaKTUYECKMX 3a7ay C UCMOo/b30BaHWEM TEOPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB.
PeLleHne 3a4a4 reOMETPUYECKON ONTUKN.

TpuroHomeTpuyeckme  opmynbl  An4  NOWAAM  TPEYrosibHUKa,
napannenorpamMmma, pomba, Tpaneuun. dopmyna [epoHa. Popmyna nnowagm
BbIMYK/IOr0 YeTbIPEXYTO/IbHMKA.

IToxoOue TpeyroiLHUKOB

Xopabl M NOAOGHble TPEYroflbHUKM B OKPY>KHOCTU. Teopema o
MPOV3BELEHNN OTPE3KOB XOPA, TEOPEMbl O NPOU3BEAEHMM OTPE3KOB CEKYLLUMX,
TeopeMa O KBafpaTte KacaTe/bHOW. MpuMeHeHre Npu peLLeHnn reoMeTpUYecKmx
3afay. Teopembl YeBbl 1 MeHenas. NoHATME O TOMOTETUN.

MeTtoa koopauMHaT

YpaBHeHWe MPAMOK Ha NAOCKOCTU. YTNOBON KOIPMULUMEHT N CBOOBOAHbIN
UfeH, WX TeoMeTpPUYecKuii cMmbicn. [apanfieflbHoCTb U NepneHAnKYNspHOCTb
NpsAMbIX (Yepe3 yrinoBon KOIPMULMEHT).

YpaBHeHUe OKPY)XHOCTW. HaxoxfieHve mnepeceyeHnii OKpYXXHOCTeN W
NpAMbIX B KoopauHaTtax. dopmMyna pacCTOSAHWUA OT TOYKM A0 NpsMoit. Tnowags
napaisiefiorpaMma B KOOpAuHaTax, MOHATME 06 OpWEHTUPOBAHHOW MOLAAN.
[MpumeHeHWe MeToda KOOPANHAT B NMPaKTUKO-OPUEHTUPOBAHHBIX FTEOMETPUYECKMX
3ajavax.

BexTopbl

BekTopbl Ha nnockoctn. CNoXeHne W BblYMTAHWE BEKTOPOB — MpaBuia
TPEeyrosibHMKa 1 napasnnenorpamma. Y MHOXeHUe BeKTopa Ha umcno. KoopauHatel
BekTopa. CNoXeHWe ¥ BbluMTaHWE BEKTOPOB, YMHOXEHVEe BEKTOpa Ha 4MCno B
KoopauHatax. NprMeHeHre BEKTOPOB B (DM3MKe, LLeHTP Macc.

MoHATMEe 0 6asuce (Ha NOCKOCTM). PasnoXkeHWs BeKTOPOB MO 6asumcy.
CkanspHoe npousBefeHne BEKTOPOB, FEOMETPUYECKUA CMbICT U BblpaXKeHWe B
[eKapToBbIX KoopauHatax. [MCTPMOYTUBHOCTb CKa/IAPHOIO  MPOV3BELEHUS.
CkanspHoe npousBefeHne W  npoeuupoBaHvie. T[pYMEHeHWe  CKa/IAPHOro



Npou3BeeHNa BEKTOPOB 4N HaxOXAeHWa OvH U yrnoB. PelleHue
reoMeTpPUYECKNX 3aay C NOMOLLLIHO CKa/IAPHOI0 NPOU3BEAEHUS.

I[JII/IHa OKPY/KHOCTH M 1IJIoIaib Kpyra

[NpaBunbHbIE  MHOFOYrofibHUKW.  [InMHa  OKPY)>KHOCTW. [pagycHas Wu
pafivaHHas Mepa yrna, BblUMC/EHWE [/MH AYyr OKPYXXHOCTei. lMnowagps Kpyra,
CeKTopa, cerMeHTa. Mictopmnyeckune ceefeHns 06 M3MePeHUN AIMHbI OKPYXXHOCTU U
nsowaam Kpyra.

JIBMKeHUsI TUIOCKOCTH

LleHTpasibHad cummMeTpus. LleHTpasibHO-CUMMeTpUYHbIe (urypbl. NoBopoT.
OceBass cummeTpua. PUrypbl, CUMMETPUYHbIE OTHOCUTE/IbHO HEKOTOPOW OCW.
MapannensHbIin NepeHoc.

[MoHATME [BMXXEHMS W €ero cBoicTBa. PaBeHCTBO (mryp. [llposBneHus
CUMMETPUM B MPUPOAE, >KMBOMUCKU, CKY/NbMNTYpe, apxuTekType. Komnosmuuu
ABWKeHWI (NpocTeiumne npumMepsl). MpriMeHeHVe B reOMeTPUYECKMX 3ajadax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUVIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE Ppe3yJbTaTbhl OCBOEHMA MporpamMmbl MO MaTeMaTuke
XapaKTepu3yrTCa B YacTu:

1) naTpUMOTHYECKOT0 BOCIIMTAHUS:

MNPosIB/IEHNEM WHTepeca K MPOLWJIOMY W HACTOSLLEMY POCCUINCKOM
MaTeMaTWKW, LEHHOCTHbIM  OTHOLUEHWEM K  [JOCTVMDKEHUSM  POCCUMCKUX
MaTeMaTVKOB M POCCUMACKON MaTemMaTUyeCKOW LUKOJbl, K WCMO/b30BaHNIO 3TUX
AOCTUDKEHUI B APYTUX HAyKaxX U NPUKNagHbIX cdepax;

2) rpaxaaHCKOro M TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

FOTOBHOCTBIO K BbINO/IHEHMIO 0053aHHOCTEN rpaXkKAaHWHa 1 peasmsaummn ero
npas, MpeAcTaBfieHMEM O MaTeMaTUYeCKMX OCHOBaX (YHKLMOHUPOBaHNA
Pa3NYHbIX CTPYKTYP, SIBMEHMIA, Npoueayp rpaxaaHckoro obuiectsa (Hanpumep,
BbIGOPLI, OMPOCHI), FOTOBHOCTLIO K 0OCYXXAEHWNIO 3TUUYECKNX MPO6/IEM, CBA3AHHbIX
C MpaKTUYECKUM MPUMEHEHMEM [OCTMXKEHMIA HayKW, OCO3HAHMEM BaXKHOCTU
MOPa/IbHO-3TUYECKUX NMPUHLUMUIMOB B AeATeNIbHOCTN YYEHOT0;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAHOBKOM Ha aKTWMBHOE Y4aCTMe B PELUEHUMM MNPaKTUYECKUX 3aaad
mMaTeMaTU4YecKo HarpaB/fieHHOCTN, OCO3HaHWEM Ba)KHOCTU MaTemMaTM4ecKoro
06pa3oBaHNA Ha MPOTSAXKEHUM BCEW XMU3HWU AN YCNeLwHOW npodecCMoHabHOM
AEeATENbHOCTN N Pa3BUTMEM HEOOXOAMMbIX YMEHWI, OCO3HaHHbLIM BbIGOPOM U
MOCTPOEHNEM NHANBNAYA/IbHOW TPAEKTOPUMN 06pa30BaHNS U XN3HEHHbIX NaHOB C
YUYETOM JINYHBIX MHTEPECOB U 0OLLECTBEHHbIX NOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CMOCOOHOCTBIO K 3MOUMOHAa/IbBHOMY M 3CTETUYECKOMY  BOCMPUATUIO
mMaTeMaTUYecKMX O0OBLEKTOB, 3aday, PELUEHWI, PacCy>KAeHWUA, YMEHUO BUAETb
MaTeMaTn4yeckme 3aKkOHOMEPHOCTU B UCKYCCTBE;

5) HueHHOCTel HAYYHOTO MO3HAHMS:

OpueHTaumnelr B [eATEIbHOCTM Ha COBPEMEHHYK) CUCTEMY Hay4HbIX
NpeAcTaB/eHNin 06 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUSA YenoBeKa, MPUPOAbl 1
o6LlecTBa, MOHUMAaHMEM MaTeMATUYeCKOM HayKum KakK cdepbl 4eoBeYeCKOoi
[leATeNIbHOCTN, 3TanoB e€ PasBUTUSA U 3HAYMMOCTW ANA PasBUTUA LUUBUIU3ALMUN,
OB/IaIEHNEM A3bIKOM MaTemMaTUKM U MaTeMaTUYECKOWN Ky/NbTYPOM Kak CPefCcTBOM
MO3HaHNA MMpa, OBMAIEHNEM HaBbIKaMW UCCeA0BaTe/IbCKON AeATeNbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJIy4Yns:



FOTOBHOCTbKO MPUMEHATbL MaTeMaTUYECKME 3HaHUA B WHTEpPeCaxX CBOEro
300POBbS,, BefEeHWs  3[40POBOr0  06pa3a  W3HWM  (340pOBOE  MUTaHMUe,
cbanaHCMpOBaHHbIA PEXMUM  3aHATUA U OTAblXa, perynsapHas gusnyeckas
aKTMBHOCTb), C(HOPMMPOBAHHOCTHLIO HaBblKa peiekcun, NpuU3HaHWEM CBOEro
MpaBa Ha OLNOKY 1 TaKOro Xe npasa [Apyroro YenoBeka;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpI/IEHTaLI,I/IEI‘/JI Ha NMPUMEHEHNE MaTeMaTUNYeCKNX 3HaHWN Ona peweHna 3agad
B 006/1aCTM COXPaHHOCTW OKpY)KaloLle cpefbl, MNaHMpPOBaHUS MOCTYMKOB U
OLEHKM WX BO3MOXHbIX MOCMEACTBUMA [N OKPYXKatoLein cpefbl, OCO3HaHWEM
rno6anbHOro Xxapakrepa aKoMorMyYecknx Npo6aeM n NyTen UX peLleHns:;

8) ajanTanum K M3MEHAKIIUMCH YCJIOBUAM COLHUAIBHON U NMPUPOIHOU
cpeabl:

FOTOBHOCTbHO K ,D,EIZCTBMHM B YC/NOBUAX Heonpe,qenéHHocm, NnOoBbILLEHUIO
YPOBHS CBOEM KOMMETEHTHOCTM Yepe3 NPakTUYECKYH AesTeNbHOCTb, B TOM YuCe
YMEHWE YUUTbCS Yy APYruX Nogen, npuobpetaTb B COBMECTHOM [eATENbHOCTM
HOBbIE€ 3HAaHWNA, HaBbIKW N KOMIMETEHLU NN U3 ONbITa APYTUNX;

HeobX0AMMOCTbI0 B (DOPMUPOBAHMIN HOBbIX 3HaHWIA, hOPMYNMPOBaTb UAEN,
NOHATUA, TUNOTE3bI 00 0O6bEKTaX U ABNEeHUAX, B TOM 4YUC/NE pPaHEE HEU3BECTHbIX,
0CO3HaBaTb AePUUMTbI COOCTBEHHbIX 3HAHWMI U KOMMETEHTHOCTENW, MNaHUPOBaTb
CBOE pasBUTUE;

CMOCOOHOCTbIO  OCO3HaBaTb CTpeccoBylo  CUTYyauuio, BOCIPUHNMATb
CTPECCOBYIO CUTyaUMIO KaK BbI30B, TPEOYIOLWMIA KOHTPMEP, KOPPEKTUPOBaTb
MPUHMMAEMbIE PELLEHUS WU AeCTBUSA, (DOPMYNIMPOBaTb U OLIEHMBATb PUCKU ©
nocneacTeuns, OPMMPOBATL OMbIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe 0CBOEHMSI MporpaMmMbl N0 MaTeMaTMKe Ha YPOBHE OCHOBHOIO
06LLero obpasoBaHns y obydatroLlerocs 6yayT copmMrpoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapakTepusytoLmecs OB/afieHNeEM YHMBEPCa/IbHbIMY
Mo3HaBaTeNlbHbIMWU  JENCTBUAMW,  YHUBEPCA/IbHbIMA  KOMMYHWUKATUBHLIMU
NENCTBUSAMU N YHUBEPCA/IbHBbIMU PErYNATUBHBLIMW AEACTBUSMMU.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble Jiornueckue aeicTBHUA:

BbIABMIATE N XapPaKTepn3oBaTb CYWECTBEHHbLIE MPU3HAKN MaTeMaTUYECKUX
OOBLEKTOB, MOHATWIA, OTHOLIEHWIA  MeXAy  MOHATUAMKU,  POPMYIMPOBaTb
onpeaeneHns NOHATUIA, yCTaHaBNMBaTb CYLLECTBEHHbIN MPU3HaK KnaccuguKkamu,
OCHOBaHWA A1 0600LLEHMS 1 CpaBHEHWS, KpUTEPUW NPOBOAMMOrO aHaIn3a,;



BOCNpUMHMMATb,  (DOPMYyNMpoBaTb M MNpeobpasoBbiBaTb  CYXKAEHUS:
YTBEpPAUTENbHbIE U OTPULATESIbHbIE, eAMHNYHbIE, YACTHbIE U 00LLWE, YCIOBHbIE;

BbISBNISATb MaTemMaTnyeCK/e 3aKOHOMEPHOCTK, B3aMOCBSA3M U NPOTMBOPEUNs
B (pakTax, AaHHbIX, HabMOL4EHUAX U YTBEPXKAEHUAX, Mpegiarate KpUTepun a4
BbISIB/IEHNS 3aKOHOMEPHOCTEN U MPOTUBOPEYNIA;

[enatb BbIBOAbI C WCMO/Ib30BAHNEM 3aKOHOB JIOTVIKW, AeLYKTUBHBIX U
NHAYKTUBHBIX YMO3aK/NHUEHWI, YMO3aK/IKOUeHWIA NO aHasloruu;

pa3bupatb [oKa3aTe/IbCTBa MaTeMaTUYeCKUX YTBepXAeHWA (Mpsamble u OT
MPOTUBHOI0), MNPOBOAWUTL CaMOCTOATE/IbHO [OKa3aTe/IbCTBa MaTemaTu4ecKnX
(hakTOB, BbICTpaMBaTb aprymeHTauuto, NpUBOAMTL NPUMEPbI Y KOHTPMPUMEPHI,
MPUMEHATb METOA MaTeMaTU4ecKoh WHAYKLMKM, O0OOCHOBbIBaTb COOCTBEHHbIE
paccy>xaeHus;

BbIGMpaTb CMOCO6 pellueHns y4yebHOM 3afaun (CpaBHMBATb HECKO/bKO
BapuaHTOB  pelleHWs, BbloMpaTb  Hambonee  NOAXOAAWMA € YYETOM
CaMOCTOATE/IbHO BblAENEHHbIX KPUTEPUEB).
ba3oBbie HccejaeaoBareJIbCKue ﬂeﬁCTBHHZ

MCMOo/Mb30BaTb BOMPOCbl KaK WCC/efoBaTe/lbCKUn WUHCTPYMEHT MO3HAHMS,
(hopMynmpoBaTb  BOMPOCbI,  (MKCUpYOLWMe  NpPOTUBOpeune,  npobnemy,
CaMOCTOSATE/IbHO YCTaHaB/MBaTb MCKOMOE W fAaHHOe, (hOpMMPOBAThL TUMOTE3Y,
apryMeHTMPOBaTb CBOO MO3ULMIO, MHEHWE;

MPOBOAWUTL MO CAMOCTOATE/IbHO COCTaB/leHHOMY TMiaHy 3KCMepUMEHT,
NCCnefoBaHWe Mo YCTAHOB/EHUKO OCOGEHHOCTEN MaTeMaTMyecKoro 06beKTa,
3aBMCMMOCTEN 06 BEKTOB MeX/y CO60iA;

CaMOCTOATE/IbHO (POPMYNNPOBaTL 0606LLEHNA U BbIBOAbI MO pe3y/bTaTam
NPOBEAEHHOro  HabMOAEHUs,  UCCNefoBaHWs,  IKCMEepUMEHTa,  OLieHMBaTb
[AOCTOBEPHOCTbL MOTYYEHHbIX Pe3y/bTaToB, BbIBOAOB 1 0606LLEHWIA;

MPOrHO3MpoBaTb BO3MOXHOE pa3BMTWE Mpouecca, a TakKe BblABUraTb
MPeANooXeHNA 0 ero pa3BUTHM B HOBbIX YC/IOBUAX.

Pa6ora ¢ unpopmaunmeii:

BbISBNISATb  HEJOCTATOMHOCTb W W36bITOYHOCTb WHQOPMaUMK, AaHHbIX,
HEOBXOANMBIX A/ PeLleHNs 3aaa4un;

BbIOMpaTb, aHaM3MpoBaThb, CUCTEMATU3NPOBATL W MHTEPNPETMPOBaTb
NH(OPMALMIO Pa3/IMYHbIX BULOB U (DOPM MPeACTaB/IEHNS;

BblGMpaTb (HOpMYy NpeAcTaBieHUs UHQopMauMmM U UANKOCTPUPOBATb
peLlaeMble 3aa4m cxemamu, auarpammamu, UHOM rpadkor n nx KOMoUHaLMsaMu;

OLeHMBaTb HAAEXHOCTb MHMOPMALUN MO KPUTEPUAM, MPeLNOXeHHbIM Wn
chopmynMpPoBaHHbIM CaMOCTOATEBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



BOCNPUHMMATb 1 POPMYIMPOBATL CY)XXAEHWSA B COOTBETCTBUM C YC/TOBUAMU U
uensmm o6LleHus, ACHO, TOYHO, FPaMOTHO BbIpaXaTb CBOK TOUYKY 3peHVS B
YCTHbIX W MUCbMEHHbIX TEKCTaX, [aBaTb MOACHEHWUA MO XO4Y PelLeHns 3aJauyw,
KOMMEHTUPOBaTb MOJTyYeHHbI pe3ynbTar;

B X0fe 06CY)KAeHWs 3afaBaTb BOMPOCHI MO CYLWECTBY 0OCYXAAEMON TeMmbl,
Npo6/iemMbl, pellaemMoin 3afauv, BbICKasblBaTb WAEW, HaLeNeHHble Ha MOUCK
PeLUeHns, COMOCTaB/IATb CBOM CYXKAEHWUA C CYXKAEHUAMU APYrUX YYaCTHUKOB
Amanora, 06HapyXXuBaTb pasfivyve U CXOACTBO MO3ULMIA, B KOPPEKTHON (hopme
(hopmynMpoBaTb pasHOr1acus, CBON BO3PaXKEHNS;

NpeacTaBNATb Pe3y/bTaTbl PeLUeHNs 3a4aqm, IKCMepuMeHTa, 1CCe0BaHNS,
MPOEKTa, CamMOCTOATE/IbHO BbIGUPATL (hopMaT BbLICTYMNEHUA C Y4ETOM 3afad
Mpe3eHTaLMmn 1 0CO6EHHOCTEN ayanTopuu;

MOHMMATb U UCMO/Mb30BaTb MPerMyLLecTBa KOMaH4HON U NHANBUAYAIbHOM
paboTbl MpU peLleHnn Yy4ebHbIX MaTeMaTUYeCcKUX 3adad, MpuHUMaTb Lefb
COBMECTHON [AeAaTeNbHOCTW, MNaHMpoBaTb OpraHM3auMi0 COBMECTHOW paboTl,
pacnpefensiTe BUAbl paboT, A0rosapuBaTtbCs, 06CY)XAaTb MPOLECC U pesynbTar
paboTbl, 0606LLAaTE MHEHWNS HECKONBbKUX NMOEN;

y4yacTBOBaTb B rpynnoBbIX opmax paboTbl (06CY>KAEHUS, 0OMEH MHEHWUMN,
«MO3rOBble  LUTYPMbI» W  WHbIE); BbINOMAHATL CBOK 4acTb paboTbl U
KOOPANHMPOBaTbL CBOW [EWCTBUS C APYTMMU uYfieHamy KOMaHAbl, OLEHMBATb
KayeCcTBO pe3ynbTata M KayeCTBO CBOEro BK/ada B 06WMIA pe3ynbTaT Mo
KpUTepmnam, COopMynnMpoBaHHbIM y4aCTHUKaMWN B3aMOLENCTBUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BbISIBNATb NPO6AEMbI AN PELUEHUSI B XXMU3HEHHbIX M YUYEOHbIX CUTyaLWsIX,
OPVMEHTNPOBATLCA B Pa3NYHBIX MOAX0AAX MPUHATUS PELUEHNA (MHAMBUAYANbHOE,
rpynnosoe);

CaMOCTOSATE/IbHO COCTaBNSATb M/iaH, alropuTM peLleHns 3adaun (UIn ero
yacTb), BbIOMpaTb CMOCOO pPELIEHNS C  YYETOM WMEIOLIMXCA PEecypcoB U
COOCTBEHHbIX BO3MOXXHOCTEl, apryMeHTMPOBaTb U KOPPEKTMPOBATb BapWaHTbI
PELLUEHWNI C YY4ETOM HOBOW MH(hOPMALN.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BNageTb crnocobamu CaMOIIpPOBEPKKN, CaMOKOHTPONA MpouecCa KU pesysibTata
peLLeHns MaTeMaTMYeCcKO 3aaaqn, caMoMOTBaLK U pethNeKCUm;

NpeaBuAeTb TPYAHOCTM, KOTOPbIE MOTYT BO3HUKHYTb NPW PeLleHnn 3aaaun,
BHOCUTb KOPPEKTMBbI B [AeATE/NIbHOCTb Ha OCHOBE HOBbIX 06CTOSATENLCTB,
HaVI,U,eHHbIX OLLNOOK, BbISIB/IEHHbIX prﬂ,HOCTeIz;



OLiEHMBaTb COOTBETCTBME pe3ynbTaTa [AesTe/bHOCTY MOCTAB/IEHHOW Lenn W
YCNOBUAIM, 0OBSCHATb NPUYNHBI AOCTUXKEHUS NN HEAOCTVXXEHNS LIeNN, HAXOAUTb
OLLMOKY, AaBaTb OLEHKY NPUOBGPETEHHOMY OMbITY;

BbIpaXaTb 3MOLIMW MPU WU3YYEHUM MaTeMaTMUYeCKUX OOGBLEKTOB W (haKTOB,
[aBaTb 3MOLMOHA/bHYH OLIEHKY PELLEHMS 3adaqi.

IMPEAMETHBIE PE3YJ/IBTATDBI

K KoHUy 00y4yeHus B 7 kiacce 00y4aroLMIACA NONYUNT Crefyrowme npeiMeTHble
pe3ysnbTarhbl;

PacrosHaBaTb M3y4YeHHble TreoMeTpuyeckme qurypbl, OonpesensaTb KX
B3aMMHOE pacrofioKeHne, Kn306paXarb reomMeTpUyeckue (Urypbl, BbIMOHATD
YepTeXn MO YCNoBUIO 3agaun. WM3MepATb JSIMHEWHble W Yr/0Bble BeNNYMHBI.
PeLuaTb 3afa4M Ha BbIYMCNEHWE AMH OTPE3KOB 1 BEIMYNH YTI/0B.

[enatb NPUKNAKY U OUEHKY JIMHEMHbIX W YINOBbIX BENIMUYUH MPeLMETOB B
peasibHON >XM3HMW, pa3MepoB MPUPOAHbLIX O00BLEKTOB. Pasnnyarb pasmepbl 3TUX
0OBEKTOB MO NOPALKY BESIMUNHDI.

CTpouTb YepTeXXM K reoMeTPUYECKUM 3a4adam.

Monb30BaTbCA MPU3HAKaMW PaBeHCTBA TPEYro/ibHUKOB, WCMNO/b30BaTh
MPU3HaKK 1 CBOMCTBA paBHOOEAPEHHbIX TPEYT0/IbHUKOB NPU PeLLleHnm 3a4ay.

[MpoBOAUTL IOrMYECKNe PacCyXXAeHus C WUCNOoNb30BaHWEM FeOMEeTPUYECKUX
Teopem.

Monb30BaTbCA MNPU3HaKaMy pPaBeHCTBa MPSIMOYTOJibHbIX TPEeYro/ibHUKOB,
CBOWCTBOM  MeAMaHbl, NPOBEAEHHOW K  TUMOTEHy3e  NPAMOYIrO/bHOro
TPEYro/ibHUKa, B PELLEHNN TeOMETPUYECKMX 3ajau.

OnpenensTs NapaiienbHOCTb MPAMbIX C MOMOLLBHO YI/I0B, KOTOpble 06pasyeT
C HUMW cekyllas. Onpefenatb NapainenbHOCTb NPAMbIX C MOMOLLbIO PaBeHCTBa
PacCTOSHUIA OT TOYEK OAHO NPSMON A0 TOYEK APYroi NPsAMONA.

PeluaTb 3afa4m Ha KneTyaTtom bymare.

MpoBOANTL BbIYMCNEHUA U HaXOAUTb 4YMCMOBble U OYKBEHHbIE 3HAYeHWUS
YIN0B B TEOMETPUYECKMX 33fayaxX C  WCMOJIb30BAHMEM CYMMbl  Yr/10B
TPEYro/fibHUKOB W MHOrOYro/ibHUKOB, CBOWCTB YI/I0B, 00pa3oBaHHbIX Mpw
nepeceyeHUn ABYX nNapafiefibHbIX MPAMbIX CeKyllel. PellaTb npakTU4eckue
3a7ja4M Ha HaXoXeHwue YroB.

Bnagetb noHATMEM reoMeTpuyeckoro mecta todek (FMT). OnpegensTb
OMCCEKTPUCY Yrna n cepefMHHbIA NeprneHANKYNap K 0TPe3Ky Kak reoMeTpuyeckme
MecTa Touek. M0n1b30BaThCst NOHATMEM reoOMeTpUYecKoro Mecta Todek (FMT) npu
[0Ka3aTeNlbCTBE reOMEeTPUYECKUX YTBEPXKAEHWIA 1 NPW peLleHnm 3a4ad.



dopmMynMpoBaTb OMNpeaeneHns OKPYXKHOCTU U Kpyra, XOpAbl U AvaMeTpa
OKPY>XHOCTW, YBEPEHHO BNaAeTb UX CBOMCTBaAMMW. YMETb I0Ka3biBaTb U NPUMEHSTb
3T CBOICTBA NPY PeLLIeHNN 3aau.

BnafeTb MOHATWEM OMMCAHHON OKOMO TPEYrofbHUKA OKPYXXHOCTW, YMETb
HaxoAuTb eé LEeHTp. [loKa3biBaTb M UCMO/Mb30BaTb (HaKTbl O TOM, YTO GUCCEKTPUCH
YINOB TPEYrofibHMKa NnepecekatoTcs B OJHOW TOUKe, U O TOM, UTO CEPeAVHHbIE
nepneHanKynspbl K CTOPOHaM TPeYroNbHMKa NepecekatoTcs B OfJHON TOUKe.

BnafeTb NOHATMEM KacaTe/lbHOW K OKPYXKHOCTW, MO/b30BaTbCS TEOPEMOIA O
nepneHAVKYNSPHOCTI KacaTenbHOW M paauyca, NPoBeAEHHOT0 K TOUKE KacaHus.
[10Ka3blBaTb PaBEHCTBO OTPE3KOB KacaTe/bHbIX K OKPYXXHOCTW, NPOBEAEHHbIX U3
OZHOI TOYKM, N MPUMEHSATb 3TO B PELLEHNM FeOMETPUYECKUX 3adau.

[loKasblBaTb M NPUMEHSATb MPOCTeliluMe TreoMeTPUYecKue HepaBeHCTBa,
MOHMMATb UX NPAKTUYECKUIA CMbICHT.

MpoBOANTL OCHOBHbIE FEOMETPUYECKIME NMOCTPOEHNUS C NOMOLLbIO LIMPKYNS
NINHENKN.

K KoHUWy o06yyeHVs B 8 kJjacce O00y4yalOLMACa MONyYUT  Ccriefyroume
npeaMeTHble pe3ynbTaTbl:

Pacro3HaBaTb OCHOBHble BWAbl YETbIPEXYTO/IbHUKOB, WX  3/IEMEHTbI,
M0/Ib30BaTbCA MX CBOMCTBAMW MPU PeLleHUM TeOMeTpuYecKnx 3afdad. Pasnnyartb
MPM3HaKK 1 CBOMCTBA NapasinenorpaMmMa, poméa 1 nNpsiMoyro/ibHUKa, JoKasblBaTb
NX U YBEPEHHO NPUMEHSATL MPY PELLEHUN TeOMETPUYECKUX 3ajay.

icnonb3oBaTb CBOMCTBA TOUKM MepeceveHns MeamaH TpeyronbHuKa (LeHTpa
Macc) B peLleHnm 3agau.

Bragetb NOHATMEM CpefHelt NMHUW TPeyrosibHUKa U Tpaneyumn, NpuMeHsTb
MX CBOICTBa MNPV peLleHMU reoMeTpUYeckuX 3agad. licrnonb3oBaTb Teopemy
daseca U TeOpeMy O MPOMOPLUMOHa/IbHBLIX OTPe3Kax, MPUMEHATb UX ANS peLleHns
MpaKTUYeCKMX 3a4au.

Pacrno3HaBaTb LEHTPaIbHO-CUMMETPUYHbIE (DUTYPbl U MUCMONb30BaTb WX
CBOWCTBA MPW PeLLEHNN 3aau.

Bnagetb NOHATMAMK MOA0OWMA TPEYrosibHMKOB, KO3(dmuneHTa noaobus,
COOTBETCTBEHHbIX 3/IEMEHTOB NMOA0OHbIX TPEYro/ibHNKOB. VIMeTb NpeacTaseHune o
npeobpaszoBaHn Nofobust N 0 NOAOCGHBLIX urypax. MofbL30BaTLCA MpPU3HaKamm
Nnofobus TPeyrosibHUKOB MpWY pPeLleHnn reoMeTpuyecknx 3agad. [lokasbiBaTb U
MPUMEHSATb OTHOLLIEHUS NPOMNOPLUMOHA/IbHOCTU B NPAMOYIO/IbHbIX TPEYro/IbHUKaXx.
MpuMeHATb NOA06ME B NPaKTUYECKNX 3afa4ax.

BbiBOgUTL M MCNOMb30BaTb  MpocTeiwmne  opMynbl  Ans  Naowaau
TpeyronbHUKa, NapananenorpaMmma, pomoéa 1 Tpaneyun. Belumcnatb (pasnmyHbIMu
cnocobamu) nowaas TPEYrofbHWKa W NAoWaan MHOrOYrofbHbIX — quryp
(nonb3ysAcb, rae HeobXOAMMO, KanbKynsaTopoMm). 3HaTb OTHOLLEHWE MoLiaaein



MOJOOHBLIX (UIyp U MPUMEHATb NPU pelleHnn 3agad. MNMpuMeHATb NONyYeHHble
YMEHUS B NPaKTUYECKMX 3aadax.

Monb3oBaTbCca Teopemon [udaropa ANd pelleHns TreoMeTPUYECKUX U
npakTnyeckmx 3agad. CTpouTb MaTemMaTUYecKyrd MOfLe/lb B  MPaKTUYECKMX
3afja4ax, CaMOCTOATENIbHO [ieNlaTb YepTEX M HAXO4MTb COOTBETCTBYHOLLME AJ/INHBI.

Bragetb MoOHATMEM BMUCAHHOTO W LEHTPa/IbHOrO Yrna, yrna mexay
KacaTe/lbHO 1 XOPAON, OMUCaHHON M BNMCAHHOW OKPY)XXHOCTU TPeyrosibHMKa v
YeTbIPEXYroNbHMKA, MPUMEHSATb MX CBOMCTBA NPW PeLLeHN 3a4au.

[MpUMEHATL MOyYeHHbIe 3HAHWA HAa MPaKTUKE — CTPOUTL MaTemaTuyeckue
MoZenu 4N 3afay peasibHOM XM3HU U NMPOBOANTL COOTBETCTBYHOLLME BbIYMCIEHNS
C MpUMeHeHMemM mnofobus n TpuUroHomeTpum (Nonb3yscb, rhe Heob6Xo4MMO,
Ka/IbKyNIAITOPOM).

K KOHLY 06yueHusi B 9 kjacce 00yyaroLLMIACA NONYyUNUT cnefytoLime npeameTHble
pesynbTathl:

3HaTb TPUrOHOMETPUYECKME (DYHKLIMM OCTPbIX YI0B, YMETb HAX0AUTb C UX
MOMOLLbKO pPa3NMYHbIE 3MEMEHTbI MNPSMOYFO/IbHOrO TPEYro/ibHMKa («peLleHune
MPAMOYTO/IbHbIX TPEYrONbHUKOB»). HaxoanTb (C MOMOLLHO Ka/lbKYISTOPa) A/VHbI
N Y bl ANS HETAB/IMYHBIX 3HAYEHWIA.

Monb3oBaThcs hopmynaMmm NPUBEAEHNS U OCHOBHbLIM TPUTOHOMETPUYECKUM
TOX/IECTBOM [/ HAXOXXAEHUSI COOTHOLLEHUA MeXAy TPUrOHOMETPUYECKMM
BE/TMYMHAMM,

[loKasbiBaTb TEOPEMY CUHYCOB U TEOPEMY KOCWMHYCOB, MPUMEHSATb UX AN
HaX0X/AEHUS Pa3INYHbIX 3NIEMEHTOB TPEYIONbHMKA («pPeLLeHne TPeyrofibHUKOBY),
NpU peLIeHNN TeoMEeTPMYECKMX 3adad. [pUMEHSITb MOMYYEHHbIE 3HAHWUS MpU
PELLIEHNM NPaKTUYEeCKNX 3aau.

MpYMEHATb TPMIOHOMETPUIO B 3a[lauax Ha HaxoX/aeHue Naowaan, BbIBOANTb
N BNageTb TPUTOHOMETPUYECKMMM OopMynamu AN NAOWaan TPeyrosibHuKa,
napannenorpamma, pomba, Tpaneumm, BbIBOAUTL U NPUMEHATL opmyny MepoHa u
thopmyny Ans NAOWAAN BbIMYKIOr0o YeThbIPEXYTONbHUKA.

IMeTb npefcTaBneHWe O TOMOTETUW, MPUMEHATb B MPAKTUYECKUX
CUTyaLmsix.

cnonb3oBaTb TeopeMbl YeBbl 1 MeHenas npu peLLeHnm 3aiad.

cnonb3oBaTb TeOpeMbl O BMMCaHHbIX Yrnax, yrnax Mexay Xopaamu
(cekyLMMK) 1 yrie Mexay KacaTe/lbHOM U XOPAO0M NPU PELLEHUN TEOMETPUYECKNX
3agay. [lokasblBaTb M MPUMEHSTb TEOPEMbI O MPOWM3BEAEHMU OTPE3KOB XOpAd, O
MPOV3BEAEHNM OTPE3KOB CEKYLLMX, O KBaapaTe KacaTe/lbHOM.

Bnagetb MOHATMEM KOOpAMHAT Ha MMOCKOCTW, paboTaTb C YpPaBHEHUEM
MNPSAMOA Ha NNOCKOCTW. BnageTb MOHATUAMM YII0BOrO  KO3(uumeHTa W
CBOGOAHOrO 4jieHa, NOHMMAaTb WX FEOMETPUYECKUIA CMbICT U CBSI3b YI/0BOrO



KO3(h(pmumeHTa C BO3pacTaHMEM W YObIBAHWEM JIMHENHON QYHKUMW. YMETb
pewarb METOAOM KOOpAMHAT 3afauyn, CBfi3aHHble C MapajiieflbHOCTbIO U
NepneHANKYNAPHOCTLIO NPAMBIX, MepecevyeHneM MNpAMbIX, HaxOXXAeHWEM TO4eK
repeceyeHus.

BblBOgUTL M BMafeTb YpaBHEHWEM OKPYXXHOCTW. Kcnonb3oBaTb MeTO[,
KOOPANHAT A/19 HaXOXAEHWA MepeceveHUii OKPY>XHOCTeM M NpsMbIX. BnageTb
(hopMynamMy paccTosHMA OT TOYKM O MPAMOK, MAowagn napasnenorpaMma B
KoopAuHaTax, MMeTb MOHATME 06 OpWeHTUPOBaHHOW nowaamn. lonb30BaThCs
METOAOM  KOOPAMHAT Ha  MOCKOCTW, MPUMEHATb €ero  npu  peLleHum
reOMeTpUYEeCKMX W MpakTuyeckux 3agad. [MpuMeHsATb MeTof KOoOpAuHaT B
MPaKTUKO-OPUEHTMPOBAHHbLIX FEOMETPUYECKMX 3a4adax.

Bragetb nNoHATMEM BeKTOpa. YMeTb CKnadblBaTb WM BblYMTaTb BEKTOPbI,
YMHOXaTb Ha 4MCNO, BNafeTb NpaBuiaMu TPEYrofbHWKa W napanienorpamma.
BnafieTb NpakTUYeCKUMN MHTEPMPeTaLmnsMU BEKTOPOB. YBEPEHHO MO0/1b30BATLCH
KoopauHatamu BekTopa. Bnagetb CNoXeHMeM W BblMMTaHMEM BEKTOPOB,
YMHOX€EHMEM BEKTOpPa Ha YMCo B KOOpANHaTaXx.

MmeTb npeacTasneHne o 6asmce (Ha NNOCKOCTW). PacknafblBaTb BEKTOPbI MO
6asucy. PacknafblBaTb BEKTOPbl CWA  C  MOMOLLbIO  MPOEUMpPOBaHNA U
TPUrOHOMETPUYECKUX  COOTHOLUEHWIA. TIpUMEHATb  MOMYyYEHHble 3HaHWA B
MPOCTENLLNX (DM3NYECKMNX 3afadax.

Bragetb NOHATMEM CKaNApHOro npov3BeAeHUss BEKTOPOB, MOHMMATbL €ro
reOMEeTPUYECKNA  CMbICT U YBEPEHHO MO0/Ib30BaTbCA €ro  BbIpaKeHWEM B
[EeKapTOBbIX KoopauHaTax. 3HaTb AMCTPUOYTUBHOCTb CKa/IIPHOMO MPOU3BeAEeHWS
N ero cBA3b C NpoeumnpoBaHneM. MPUMEHSATb CKaipHOE MPOU3BeeHNe BEKTOPOB
ANA HaXOXAEHUs O/IMH W YrnoB. Pelsatb reomeTpuyeckme 3agadv € MoMOLLbHO
CKandapHOro npounssegeHns. Mcnonb3oBartb CKansgpHOe Npou3BefeHne BEKTOPOB B
asiredbpanyeckmnx 1 nsnyecknx 3agadax.

BnafeTb NOHATUAMM NPaBU/ILHOTO MHOFOYrOIbHUKA, AJIMHBI OKPY)XXHOCTH,
[JIVHbI YT OKPY>XXHOCTW N paguaHHO Mepbl Yrna, BbIYMCNATL MoWwaab Kpyra u
ero yacteir. NMoHUMaTb CMbICN ynucna . PUMEHATb NOMYYeHHble YMEHUS Npu
PeLleHnMn MNpaKTUYecKMX 3afadv. 3HaTb WUCTOPUYECKME CBELEHUS 06 M3MepeHUu
[JIMHbI OKPY>XHOCTU U NJoWwaan Kpyra.

VimeTb npeactaBneHve O MpeobpazoBaHWM  MIOCKOCTM, O  ABWKEHUSX.
Haxogntb ocW, UEHTPbl CUMMETPUN (Uryp, LEHTPbl MOBOPOTa, HaxoauTb
KOMMO3ULMM NPOCTENLUNX MpeobpasoBaHii. TPUMEHATb ABUXKEHMUS MIOCKOCTU
MNPy peLLeHn reoMeTPUYECKMX 3aau.

[MpUMEHATb MOyYEHHbIE 3HAHWA Ha MpPaKTUKe — CTPOUTbL MatemaTuyecKkue
MoZenu Ans 3afay peasibHoOM XMU3HU U NPOBOAMTb COOTBETCTBYHOLLME BbIYUCIEHNS



C NPUMEHEHNEM MOA0OMS M TPUFOHOMETPUYECKMX (YHKUMIA (NOMb3yscb, rae
He0obX0AMMO, KaJIbKYNATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbusie  IIpakrunyeckue
NporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Hauana reomeTpuu. MNMpocTeiumne
reomMeTpuyeckme (Urypbl U UX CBOMCTBA 28 1 bubnoreia LIOK
' https://m.eds00.ru/78c146¢4
13mepeHne reoMeTpUYECKMX BEIMUYUH
Bubnmnoteka LLOK
TpeyronbHuky 19 . https://m.edso0.ru/78c146¢c4
MapannensHocTb. Cymma yrnos 15 1 Bubnnoteka LLOK
MHOIOYro/ibHMKa https://m.edsoo.ru/78c146¢c4
MpAMOoYronbHbIe TPeyronbHNKN 7 bubnuoreka LIOK
PAMOY Pey https://m.edso0.ru/78c146c4
["eomeTpuyeckne HepaBeHCTBa 5 1 bubmuoreka LIOK
P P https://m.edso0.ru/78c146c4
OKpy>XHOCTb. ["'eoMeTpuyecKue mecTta
Toqrzexll(ml‘lom 0eHuA CI?IOMO b0 LMPKYNS 18 1 bubmuoreka LIOK
. P IO NPy https://m.eds00.ru/78c146c4
N IMHENKM
MoBTOpeHue, 06006LLEHNE, CUCTEMATM3ALNA 10 1 Bubnnoteka LLOK
3HaHWUN https://m.eds00.ru/78c146c4
OBLEE KOTMYECTBO YACOB N0 NPOrrPAMME 102 6 0



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
iy bubnunoteka LLOK
! HETLIPEXYTONBHIKN 22 ! https://m.edsoo.ru/a5cb98eb
bubnunoteka LLOK
2 Moaotue 16 1 https://m.edsoo.ru/a5cb98eb
bnbnmoteka LLOK
3 nola 16 1 https://m.edsoo.ru/a5cb98eb
4 Teopema Mudparopa 1 Havana 18 1 Bubnuoteka LIOK
TPUTOHOMETPUN https://m.edsoo.ru/a5cb98eb
5 YT bl N YeTbIPEXYTONIbHUKW, CBSA3aHHbIE C 20 1 Bubnuoteka LIOK
OKPY>XHOCTbHO https://m.edso0.ru/a5ch98eb
MoBTOpeHWe, 0606LLEHME, CUCTEMATM3ALNSA bubnunoteka LIOK
6 o 10 1
3HaHu https://m.edsoo.ru/a5cb98eb
OBLEE KOIMYECTBO YACOB N0 NPOrPAMME 102 6 0



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NporpaMmabl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubnunoteka LLOK
! PELUEHNE TPeyronbHMKos 22 ! https://m.edsoo.ru/dddde230
bubnunoteka LLOK
2 roaobue TpeyronbHuKos 12 1 https://m.edsoo.ru/dddde230
bnbnuoteka LLOK
3 METOA KoopAuHaT 10 1 https://m.edsoo.ru/dddde230
bnbnuoteka LLOK
4 BekTop! 20 . https://m.edsoo.ru/dddde230
bnbnuoteka LLOK
° FAnnHa OkpyKHOCTA M NOLIAAL Kpyra 16 . https://m.edsoo.ru/dddde230
bubnunoteka LIOK
6 ABIKeHWA T/I0CKOCTH 10 https://m.edsoo.ru/dddde230
- MoBTOpeHVEe, 06006LLEHNE, 12 1 bubnunoteka LIOK
cucTemaTusaums 3HaHWiA https://m.edsoo.ru/dddde230
OBLEE KOMMYECTBO YACOB N0 NPOrPAMME 102 6 0



https://m.edsoo.ru/dddde230
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