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1. ITosicHuTeIbHAA 3anMCKA

IIporpamma pa3paboTaHa  Ha OCHOBE [Iporpammbl  0011€00pa30BaTENBHBIX
yupexaenuit ['eomerpus 7-9 / T.A. BypmmcrpoBa — 2-¢ u3manue, aopaboraHHoe M.:
IIpocsemienue, 2017.

OgBnazneHue o0y4yaroUMMUC CUCTEMON T'€OMETPUYECKUX 3HAHUNA U YMEHUIN
HE00XO0/IMMO B IOBCEAHEBHOM KU3HU, 1JI U3yYEHUS CMEKHBIX TUCLMILIIMH U MPOIOJKEHUS
o0Opa3oBaHusl.

[IpakTHyeckass 3HaAYMMOCTb IIKOJIBHOTO Kypca IeOMEeTpuH OOYyCIOBJIEHA TEM, YTO €ro
O0BEKTOM  SABISIOTCS  MPOCTPAHCTBEHHBIE  (OPMBI M KOJNMYECTBEHHBIE  OTHOIICHUS
JecTBUTENIBHOTO MUpa. ['eoMeTpryeckas MoAroToBka Heo0XouMa 11l HOHUMaHUs IPUHIUIIOB
YCTPOMCTBA M MCIOIb30BAHUSI COBPEMEHHOM TEXHUKH, BOCHPUSATHUS HAYYHBIX M TEXHUYECKHX
NOHATHH M uAed. MaremaTuka SBISETCS SA3BIKOM HayKl M TexHUKU. C €€ IOMOIIbIO
MOJIETUPYIOTCS M U3y4aIOTCS SIBJICHUS U IIPOLIECCHI, IPOUCXOSIINE B IPUPOJIE.

I'eomeTpus sBisieTcs OJHUM U3 OHOPHBIX IIPEAMETOB OCHOBHOM UIKOJIBI: OHa
oOecnieunBaeT U3y4YeHHE JIPYruxX TUCHUIUIMH. B mepByro odepenr 3TO OTHOCUTCS K IpeaMeTam
€CTECTBEHHO-HAYyYHOI'0 IMKJA, B YaCTHOCTH K (u3uke. Pa3BUTHE JIOTMYECKOTO MBIIJICHUS]
o0yyaromuMucIIpu 00y4YeHUH F€OMETPHH CIIOCOOCTBYET YCBOEHHIO MPEAMETOB I'yMaHUTAPHOTO
nukia. [IpakTuueckue yMeHuss U HaBBIKM T'€OMETPUYECKOTO XapakTepa HeoOXOIUMBI s
TPYAOBOH AEATENBHOCTU U MPO(EeCCHOHAIBHON MOATOTOBKH HIKOJIBHUKOB.

PasBute y oOydaroommuxcsi TNpaBUIbHBIX MPEACTABICHUN O CYIIHOCTH U
IPOMCXOXKACHUU T'€OMETPUYECKUX aOCTpaKUMi, COOTHOIIEHHWH pEaJbHOI0 M UAEaIbHOTO,
XapakTepe OTPAXKEHHUS] MAaTEMATHYECKOM HAyKOW SIBJIEHUW U MPOLECCOB PEATBLHOIO0 MHUPA, MECTE
TEOMETPHUH B CUCTEME HayK M POJIM MaTEMaTHYECKOI0 MOJIEIMPOBAaHUS B HAYYHOM IIO3HAHUU U B
IPAKTHUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAy4YHOI'O MHPOBO33PEHUS YYalllUXCsl, a TaKKe
(OpMHpOBAHHIO KAaueCTB MBIIUICHHUS, HEOOXOAMMBIX JUIs aJanTaldd B COBPEMEHHOM
MH(OPMaLMOHHOM OOLIECTBE.

Tpedyst oT 00yyaromuxcst yMCTBEHHBIX U BOJIEBBIX YCWJINHM, KOHIICHTPALMU BHUMaHHUS,
AKTUBHOCTH Pa3BUTOI0 BOOOpa)KE€HUs, T€OMETpUs pa3BUBAECT HPABCTBEHHBIE YEPThl JIMYHOCTHU
(HaCTOMYMBOCTb, LIE€IEYCTPEMIIEHHOCTh, TBOPYECKYI0 AKTUBHOCTh, CaMOCTOSITEILHOCTD,
OTBETCTBEHHOCTb, TPYAOIIOOHE, IUCHMILUIMHY W KPUTHUYHOCTh MBIIUICHUS) W yMEHHUE
apryMEHTHPOBAHHO OTCTaMBATh CBOM B3IJIAJBI M YOSIKICHHS, a TAK)KE CIOCOOHOCTh MPUHUMATh
CaMOCTOSITENIbHBIE PEIICHHUS.

['eomeTpus CyIIECTBEHHO pacIIUpseT KPYrozop OOydalomMxcsi, 3HAKOMS HUX C
WHIYKIIMEH W JeAyKiued, o0oOmeHneM U KOHKPETH3alluel, aHaJdu30M ¢ CHHTE30M,
KjJaccupukanmed W cuctemarusanuel, alOcTparupoBaHueM, — aHAJNOTHEeH.  AKTHBHOE
MCIIOJIb30BAaHUE 3a/1a4y Ha BCEX ATarnax y4eOHOro Ipoliecca pa3BUBAET TBOPUECKHE CIIOCOOHOCTH
IIKOJIbHUKOB.

[Tpu oOyuenun reomerpun (GOpPMUPYIOTCSI YMEHHS M HaBBIKM YMCTBEHHOI'O TpyJda —
IUIAaHUPOBaHUE CBOEH pabOThl, MOUCK PAIMOHAIBHBIX MyTeH €€ BBIMOTHEHMS, KPUTHUYECKast
OLIEHKa pe3yibTaroB. B mpomecce oOydeHHs TeOMETpUM UHIKOJIBHUKM JIOJIKHBI Hay4HUThCS



u3jaraTb CBOM MBICIM SCHO M HCYEPIBIBAIOIIE, JAKOHWUYHO U EMKO, MPHUOOpPECTH HAaBBIKU
YETKOr0, aKKypaTHOTO ¥ I'PaMOTHOTI'O BBIIIOJIHEHH MaTEMaTUYECKHUX 3aIlUCEH.

Baxneiien 3amadell NIKOJIBHOIO Kypca I'€OMETPUHU SIBIIAECTCS Pa3BUTHE JIOTMYECKOTO
MbllUIeHUsT o0ydaromuxcss. CaMu 00BEKTHI T'€OMETPUUYECKMX YMO3AKIIOYEHUH M IPUHSATHIE B
TEOMETPUH TMpaBWJa HX KOHCTPYHPOBAHUS  CIIOCOOCTBYIOT (POPMHPOBAHUIO  yMEHHM
00OCHOBBIBaTh U JOKa3bIBaTh CYXICHHs, NPUBOAUTH YETKHE OIpPEJeNeHHs, pa3BUBAIOT
JIOTUYECKYI0 MHTYMLUIO, KPATKO U HAIJISAJHO BCKPBIBAIOT MEXAHW3M JIOTMYECKUX IIOCTPOCHUU U
ydaT MX NpUMEHEHHIo. TeM caMbIM IeOMEeTpusl 3aHUMaeT Belayllee MecTO B (OPMHUPOBAHUU
Hay4YHO-TEOPETUYECKOI0 MBIIUICHHUs] IIKOJBHUKOB. PackppiBas BHYTPEHHIOI TIapMOHMIO
MaTeMaTHKH, (OpMUPYsI NMOHMMaHHE KpPacoTbl M HU3AIIECTBA MAaTEMAaTUYECKUX PacCyKICHHH,
CHOCOOCTBYSl BOCIIPUATHIO T€OMETPUYECKUX (POPM, YCBOCHHUIO MOHATHS CHMMETPUHU, TEOMETPUS
BHOCUT 3HAUUTENbHBIA BKJIAJ B 3CTETHYECKOE BOCHUTAaHUE oOydaromuxca. E€ uzyuenue
pa3BUBaeT BOOOpa)KEHUE ILIKOJbHUKOB, CYLIECTBEHHO O0Oramaer U pa3BUBaeT HX
IIPOCTPAHCTBEHHBIE ITPEICTABICHUS.

2. OO0mas xapakTepuCTHKA NpeaMeTa yueOHOro npeamera

B xypce ycioBHO MOKHO BBIIETUTH CIAEAYIOIIME CoJlepxKaTenbHble TnHun: «HarnsaHas
reomerpusi», «l'eomerpuueckue Gurypsl», «l3MepeHre TeOMETPHUECKUX  BEIUYUHY,
«Koopaunate», «Bekrope», «Jloruka wu MHOXkecTBa», «l'eomMerpus B HCTOPUYECKOM
pa3BUTHIN.

Marepuan, otHocsamuiics k auHuM «HarmsinHas reomeTtpus» (3J€MEHTHI HarJIAIHOMN
CTEpEOMETPHUH) CIIOCOOCTBYET PA3BUTHUIO MPOCTPAHCTBEHHBIX MPEICTABICHUN 0Oydarolmuxcs B
paMKax U3ydeHus IJIaHUMETPUH.

Copepxanne pasnenoB «l eomerpuueckue Gurypb» u «lzmepeHue reoMeTpuvecKux
BEJIMYMH» HAIICJICHO HA TOJYyYeHHE KOHKPETHBIX 3HAHWU O TEOMETPUUYECKON (urype Kak
BAKHEWILIEH MaTEMaTUYECKOM MOJIENU I OMMCaHUsl OKpyxkarouiero Mupa. CucreMaTnuyeckoe
W3y4eHUE CBOMCTB TE€OMETPUYECKUX (UTYpP TMO3BOJMT PaA3BUTh JIOTHUECKOE MBIIUICHUE U
MOKa3aTh MPUMEHEHHWE OSTHUX CBOWCTB TNPU PELIEHWH 337a4  BBIUMCIUTEIBHOTO U
KOHCTPYKTHUBHOT'O XapakTepa, a TAK)Ke MPaKTHIECKUX.

Marepuain, OTHOCAUIUICS K coepxkaTeNbHbIM JUHUSIM «KoopauHaTel» u «BeKTopbI», B
3HAYUTENILHON CTENEHU HECET B ceOe MEKIPEIMETHBIE 3HAHUS, KOTOPhIe HAXOAT MPUMEHEHNE
KaK B Pa3JIMYHbIX MAaTEMaTUYECKUX AUCIUIUIMHAX, TAK U B CMEXKHBIX MIPEIMETaX.

Oco0eHHOCThIO JIMHUM «JIOTHMKa W MHOXECTBa» SBJISIETCSI TO, YTO MPE/ICTABICHHBIN
3/1eCh MaTepHall MPEUMYIIECTBEHHO M3Y4YaeTCsl MPU PAaCCMOTPEHUH PA3IMYHBIX BOIIPOCOB Kypca.
CoOOTBETCTBYIOIIMM MaTepuall HaAIleIeH Ha MaTeMaTU4YecKoe pa3BUTHE OOydYaroIINXCH,
dbopMUpOBaHUE Y HUX YMEHHS TOYHO, CX)KATO U SICHO M3JIaraTh MBICTH B YCTHOW U MHCbMEHHOM
peyn.

Jluaus «['eoMeTpusi B UCTOPUYECKOM Pa3BUTHHY IMpeIHA3HAueHa A1 (OPMHUPOBAHUS
MPEACTABICHU O TEOMETPUM KaK YacTH YeJIOBEYECKOW KYIbTYphI, NJIsi OOIIEro pa3BUTHUS
HIKOJILHUKOB, JJIsl CO3/IaHUS KYJIBTYPHO-UCTOPHUECKOHN Cpebl 00yUeHHsI.

Onucanue MecTa mpeMeTa reoMeTpuu 7-9 Kjacc B y4eOHOM IJIaHE.

Ha mydenrie npemvera mo nporpammve «l[IporpaMMbl 00I111e00pa3oBaTENbHBIX YUPEIKICHHIMA
I'eomerpus 7-9 / T.A. bBypmuctpoBa— M.: [Ipocemenne, 2017» B 7 kiacce oTBOmMTCS 2 dYaca B
HEJIeNo, UTOTO 68 YacoB 3a y4eOHBIN roJl, M0 y4eOHOMY IUIaHy IIKOJBI 3 Yaca B HEJENI0, BCETO
102 g B 8 k11, 2 14 B HeAemo B 9 k1. Beero 68 gacos 3a roa. Mtoro 238 gacos.

4. JINYHOCTHBIE, MeTaNIPpeAMETHbIE U NPeIMeTHbIE Pe3yJIbTAThI 0CBOCHUS NpeaMeTa
reoMeTpuu
7-9 knace
[IporpamMma obecrieunBaeT JOCTUKEHHE CIEAYIOIIUX PEe3yIbTaTOB OCBOCHHUS 00pa3oBaTEIbHOMN
POrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUS:
JUYHOCMHbLE.



1) ¢dopmupoBaHHE OTBETCTBEHHOI'O OTHOLICHHS K YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH
0o0ydaromuxcsi K CaMOpPa3BUTHIO U CaMOOOpa30BaHUIO Ha OCHOBE MOTHBALMU K OOYyYEHUIO U
MO3HAHUIO, BBIOOPY JAajbHeIero oopa3oBaHust Ha 0a3e OPUEHTUPOBKU B MUpe mpodeccuii u
npoecCHOHANBHBIX  MPEANOYTEHH,  OCO3HAHHOMY  IOCTPOEHHUI0  WHAMBHUAYaJIbHOM
00pa30BaTeNbHON TPAEKTOPUU C YUETOM YCTOMUUBBIX [103HABATEIIBHBIX HHTEPECOB;

2) (GhopMHpOBaHHE IEIOCTHONO MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;

3) ¢opmupoBaHuEe KOMMYHUKATHBHONW KOMIIETEHTHOCTH B OOILIEHUU M COTPYIHUYECTBE CO
CBEPCTHHKAMHM, CTAPUIMMH M MIIQAIIUMH B 00pa30BaTeIbHOM, 0OIIECTBEHHO MOJIE3HOH, yueOHo-
M CCJIE0BATENbCKOM, TBOPUECKOM U IPYTUX BUJIAX JIEATEIbHOCTH;

4) ymeHue SCHO, TOYHO, I'PAMOTHO H3JIaraTb CBOM MBICIM B YCTHOH W IHUCBMEHHOW peuH,
MIOHUMATh CMBICII [TIOCTABJIECHHOMN 3aJ]auM, BHICTPAUBAaTh apryMEHTALIUIO0, IPUBOJIUTh ITPUMEPHI U
KOHTPIIPUMEDBI;

5) KPUTUYHOCTH MBIILIECHUS, YMEHHUE PACMO3HABATh JIOTMUECKH HEKOPPEKTHBIE BBHICKA3BIBAHUS,
OTJINYATh TUMOTE3Y OT aKTa;

6) KpeaTUBHOCTh MBIIUICHUS, WHHUIMATUBY, HAXOJYUBOCTb, AKTUBHOCTh MPU PEUICHUH
FEOMETPUUECKUX 3a7ay;

7) yMeHHEe KOHTPOJIHUPOBATH MPOLIECC M Pe3yNIbTaT yueOHOM MaTeMaTHUECKOMN AeITeIbHOCTH;

8) cocOOHOCTH K SMOIMOHAIBLHOMY BOCTIPUSITHIO MAaTEMaTHUECKUX O0BEKTOB, 3a/1a4, pPEIICHU,
pacCyXIEHUN;

Memanpeomemuule:

1) yMmeHHe caMOCTOATEIHHO IJIAHUPOBAThH ANbTEPHATUBHBIC MTyTUOCTUKEHUS 1IeJIel, OCO3HAHHO
BbIOMpaTh HauboJiee 3P PEKTUBHBIE CIIOCOOBI PEIlIEHUs yUeOHbIX U [T03HABATE/IbHBIX3a/1aY;

2) yMeHHE OCYIIECTBISATh KOHTPOJb IO pe3ylbTaTy U IO CHOCOOYICHCTBHS Ha YypOBHE
IIPOM3BOJILHOTO BHUMAHUS U BHOCUTh HEOOX0IMMbIE KOPPEKTUBBI;

3) yMeHue aJeKBaTHO OLICHHWBATh MPAaBUIBHOCTh WJIM OIIMOOYHOCTH BBIOJHEHHUS Y4eOHOU
3a/1a4u, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXHOCTH €€ peIIeHNUS;

4) OCO3HAaHHOE BJIQJICHUE JIOTHUECKUMH JAECUCTBUSIMM OIpEJeNICHUs] MOHATUH, 0000IeHus,
YCTaHOBJICHUS] aHAJIOTHH, KJacCH(PUKAIMM HA OCHOBE CaMOCTOSATEILHOTIO BhIOOpA OCHOBAaHUNHU
KPUTEPUEB, YCTAHOBJIEHUS POJIOBUIOBBIX CBA3EH;

5) yMeHue ycTaHaBIMBaTh MPUYUHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYKIIECHUE,
yMO3aKJIl04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIIOTHUHN) U BBIBOBI;

6) ymeHue co3JaBaTh, MPUMEHATh U TMPEO0OPa30BBHIBATH 3HAKOBO-CHUMBOJMYECKHE CPEJCTBA,
MOJIENI M CXEMBI JUIsl pelICHUSTydeOHbIX U TIO3HABATEIbHBIX 3a/1a4;

7) yMEHHE OpraHU30BBIBATH YUEOHOE COTPYIHUUYECTBO U COBMECTHYIO JESATEIBHOCTh C YUUTEIEM
U CBEPCTHUKAMH: OIpPENeNATh LENH, paclpelnesarh (QyHKIUM M pPOJIM YYaCTHHMKOB,00IIHE
crocoObl paboThl; yMmMeHHEe paboTaTh B TPYIIE: HAXOIUTh O0OIIee pelieHue U pa3peniaTh
KOH(JIMKTBI Ha OCHOBECOIJIAaCOBAaHMWS TMO3MLIMH W y4€Ta HHTEpecoB; CIyIIaTh MNapTHEPA;
bopMynupoBaTh, ApryMEHTUPOBATh U OTCTauBaTh CBOEMHEHUE;

8) hopMupoBaHue U pa3BUTHE Y4eOHOM M OOIIENOIb30BATEIBCKONH KOMIETEHTHOCTH B 001aCTH
UCIOJIb30BaHUsl HH(POPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHosoruit (MKT-komnereHTHOCTH);
9) bopmMupoBaHue nepBOHAYATBHBIX MPEJCTABICHUN 00 MIEAX MO METOJIaX MaTeMaTHKH Kak 00
YHHUBEPCATbHOM SI3bIKE HAYKU UTEXHUKH, O CPEJICTBE MOJICTUPOBAHUS SIBJICHUI U TIPOLIECCOB;

10) ymeHue BUAETh MaTeMaTHUYECKYIO 3a/ady B KOHTEKCTE MPOOJEMHON CHUTyalluu B APYIHX
JTUCIUIUIMHAX, B OKPYXaIOUICHKNU3HH;

11) ymMeHue HaXOAWUTh B PA3IMYHBIX MCTOUYHUKAX MHPOPMALMIO, HEOOXOAUMYIO Ul PELICHUs
MaTeMaTHUYeCKUX MpoOieM, W NPEJCTaBIsATh €€ B MOHATHON (opme; MpUHMMATH pElICeHHE B
YCIIOBHSX HEMOJHOW U U30BITOUHOM, TOYHOM U BEPOSTHOCTHOMMH(OpMAaIny;

12) yMeHue mOHMMATh W HCIOJIb30BaTh MaTeMaTHYECKHE CPEACTBAa HAIJISIIHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIp.) AJI WILTIOCTPALMK, HHTEPIIPETALINN, apTyMEHTALUH;

13) yMeHue BbLABUTATh TUIOTE3bI IPU PELICHUH Y4eOHBIX 3a/1a4ll TIOHUMAaTh HE0OXOIUMOCTb UX
IIPOBEPKU;



14) yMeHue NpPUMEHATh HMHAYKTUBHBIE M JAEAYKTUBHBIE CIIOCOOBIPACCYXKIEHUH, BHUIETh
pa3iIMYHbIE CTPATErvM PELIEHU 3a1a4;

5.Coaep:xanue npegmera reomerpun 7-9 Kiace.
Harnsnnas reomerpus. HarnsaHbele mpezacraBieHuss O INPOCTPAHCTBEHHBIX (urypax: Kyo,
napajuiefienunen, npusMa, mnOupamuna, map, cdepa, kKonyc, muauaAp. W3o0pakeHue
npocTpaHcTBeHHBIX  ¢uryp.  Ilpumepbr  ceuenuil.  MHororpanHuku.  IIpaBuiibHbIE
MHOTOIpaHHUKH. IIpumepbl pa3BEPTOK MHOIOTPAaHHUKOB, LUIMHAPA W KOHyca. Ilonsarue
00béMa; enuHUIIBI 00bEMa. O0BEM IIPSIMOYTOJILHOTO MapajuieNenuIesa, Kyoa.
I'eomerpuueckne ¢urypsl. [Ipsmveie u yriasl. Touka, npsamas, miockoctb. OTpe3ok, ayd. Yol
Buger yrnos. BeprukanbHble M cMexHble yrubl. buccektpuca yria. llapamiensHble u
nepecekaromuecs npsimbie. lleprnenaukynspHele npsimble. Teopembl O NapauIeNbHOCTH U
NEPNEHIUKYIAPHOCTH NpsiMbIX. [lepnenaukynsap u HakioHHasg K npsmod. CepeavHHBIN
NEepIEHANKYISIp K OoTpe3Ky. ['eomerpmueckoe Mecto Touek. CBOICTBa OHMCCEKTpHCHI yria u
CepeIMHHOrO MEepHeHAUuKyIsIpa K oTpe3ky. TpeyrosasHuk. BbicoTa, Meamnana, OuccekTpuca,
CpelHss JUHUS TpeyrojibHUKa. PaBHOOEIpEHHBIE U PABHOCTOPOHHHUE TPEYTOJIbHUKH; CBOMCTBA U
IOPU3HAKU  PaBHOOEJPEHHOro  TpeyrojbHMKa. IIpu3HakuM  paBeHCTBA  TPEYroJbHHUKOB.
HepaBenctBo TpeyronbHuka. COOTHOLIEHHMSI MEXAY CTOPOHAMU M yrjaMH TPEYrojbHUKA.
Cymma yriaoB TpeyrojibHuka. BHemnue yriasl TpeyroibHuka. Teopema @aneca. [lomoOue
TpeyroabHUKOB. Ilpu3Haku momnobust TpeyroiapHHKOB. Teopema [ludaropa. Cunyc, kocunyc,
TAQHI'€HC, KOTaHI'€HC OCTPOro YyIjla MpsIMOYTOJIBHOIO TpeyroibHMKa u yrioB or 0 1o
180°mpuBeneHre K OCTpoMy yriy. PemieHwe NpsMOYTOJBHBIX TPEYroJbHUKOB. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECCTBO. DOpMysbl, CBA3BIBAIOIINE CUHYC, KOCHUHYC, TaHIEHC,
KOTaHI'€HC OJHOrO M TOTO K€ yria. PelieHune TpeyrojapHHUKOB: TeOpeMa KOCHHYCOB U Teopema
CHUHYCOB. 3aMedaTelbHble TOYKHM TpeyrojapHuka. YerbipéxyroabHuk. Ilapamienorpamm, ero
cBoiicTBa M mpusHaku. [IpsMoyronbHUK, KBagpaT, poMO, UX CBOMCTBA U Npu3Haku. Tpamerus,
cpenHsAs JUHMS Tpanenuu. MHOroyroJbHUK. Beinykisle MHoroyroiabHuku. Cymma yriioB
BBIITYKJIOTO MHOTOYrojibHUKa. [IpaBuiibHbIE MHOTOYroiabHUKHA. OKpPY:KHOCTH M Kpyr. [lyra,
xopaa. Cekrop, cerMeHT. LleHTpanbHbIi yros, BIUCAHHBIM yroj, BEIUYMHA BIMCAHHOTO YIJIA.
B3anmMHOe pacrionoxkeHue npsiMor U OKpYKHOCTH, JIBYX OKpYy»KHOcTel. KacarenbHas u cekymas
K OKDY)XHOCTH, MX CBOWCTBAa. BmucaHHBIE M ONMCaHHBIE MHOIOYTOJIBHUKH. OKpYyXHOCTB,
BIIMUCAHHAs B TPEYTrOJbHUK, U OKPYKHOCTb, ONMCAaHHAas OKOJIO TpeyrojibHWKa. BrmcaHHble U
OINHCaHHBIE OKPYXXHOCTH IMPAaBUIBHOIO MHOIOYrojbHHMKA. ['eomeTpuueckue Mnpeodpa3zoBaHus.
[Tonsitue o paBeHcTBe (uryp. IloHsiTMe O OBHMXKEHMHM: OceBasi M LEHTpajbHash CHUMMETPHH,
napaujenbHbelii epeHoc, nmoBopot. Ilonstre o nmompobun ¢uryp m romoretuu. Iloctpoenus c
MTOMOIIBIO IIUPKYJSA U JUHEHKU. OCHOBHBIE 33J]a4M HAa TIOCTPOEHUE: JIEJIEHNE OTpEe3Ka MOoIojiam;
IIOCTPOCHHE YIJIa, PAaBHOIO JaHHOMY; IIOCTPOCHHME TPEYroJbHUKa IO TpPEM CTOPOHaM;
MOCTPOCHUE MEPHEHIUKYIISIpa K MPSAMOI; HOCTpOeHUE OMCCEKTPUCHI YIIa; JejieHue oTpe3ka Ha N
paBHBIX 4YacTel. PemieHwe 3amad Ha BBIUMCIEHHME, [JOKAa3aTENIbCTBO W IIOCTPOECHHUE C
HCIIOJIb30BAaHUEM CBOMCTB M3YYEHHBIX (pUTYP.
HN3mepenne reoMerpuyecKkux BeJMYHMH. J[lnHA oTpe3ka. PaccTosHME OT TOYKHM 0 MPSMOIL.
PaccTosnue wMexny mnapamiedbHbIMH OpsMbIMU. [lepumerp MHoOroyroigpHuka. JlnuHa
OKPYXHOCTH, YHCJIO T; JJINHA JYI'M OKPYKHOCTH. ['pagycHas Mepa yria, COOTBETCTBUE MEXIY
BEJIMYMHON IEHTPAIbHOIO yIila M JJIMHOMW JYrd OKpy:KHOCTH. [loHSTHE MIIomamu IUIOCKUX
¢uryp. PaBHOCOCTaBiIeHHbIE U paBHOBeNnUKUE ¢urypsl. [lnomans npsmoyroiasauka. [lnomanu
napajuiesorpamma, TpeyrojibHuKa U Tpanenud. [momans mHoroyronsHuka. [lmomane xpyra n
wiomaab cekropa. COOTHOIIEHHE MEXAY IUIOMAAsIMU MOJOOHBIX ¢uryp. Pemenue 3amau Ha
BBIUHUCIICHHUE U I0KA3aTEJIbCTBO C MCIIOJIb30BAaHUEM U3YyUEHHBIX (hOPMYIIL.
Koopaunartel. YpaBHenue npsimoil. Koopanmuatel cepenunsl otpeska. dopmyna paccTosHus
MEXy IBYMS TOUYKaMH IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.



BexkTopbl. [lnuHa (monyns) BekTopa. PaBeHcTBO  BekTOpoB.KosmmHEapHbIE  BEKTOPBI.
Koopaunarsl BekTOpa. YMHOKEHHE BEKTOpA HA YHMCIIO, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOpa
10 IBYMHEKOJUIMHEAPHBIM BeKTOpaM. CKalsIpHOE IPOU3BEIECHUE BEKTOPOB.
TeopeTHKO-MHOKeCTBEHHbIE MOHATHS. MHOXXECTBO, 3JIEMEHTMHOKECTBA. 3a/laHUE€ MHOXECTB
NEPEYHCICHUEM JJIEMEHTOB, XapaKTepUCTUIeCKUM cBoiicTBoM. llogmuoxxecTBo. OObennHeHNE
UIIEPECCUCHNE MHOKECTB.

ueMeHTHI Joruku. Onpesenenre. AKCHOMBI U TeopeMbl.JlokazaTenbcTBo. JlokazaTeabcTBO OT
npotuBHoro. Teopema, oOpatHas pganHoi. Ilpumep u  xonrpnpumep.llonarue o
PaBHOCHIJIBHOCTH, CIIEOBAaHUH, YIOTPEOJICHUE JTOTHUECKUX CBI3OKECAU ..., MO .
8 MOM U MOILKO 8 MOM CyYae,JJOTUUECKUE CBA3KU U, UTU.

I'eomeTpusi B ucropuyeckom pasputuu. Ot 3emiemepust kreometpuu. [Iudarop u ero mxoma.
®anec. Apxumen. [loctpoeHue npaBuiIbHBIX MHOTOYTOJIbHUKOB. Tpucekiusa yria. KBagpatypa
Kpyra. YnBoenue kyoa. Mcropus uncna m. 3omoroe ceuenne«Hauana» Epkmupna. JI. Diinep. H.
W. Jlo6aueBckuii. Uctopus naroro nocrynarta.li3o0peTenre MeTo1a KOOPAUHAT, TO3BOJISIONIETO
NepPEeBOUTbI€OMETPUYECKUE O0BEKThl Ha s3bIK anredpel. P. Jlexapt u I1. depma.llpumepst
Pa3IMYHBIX CUCTEM KOOPJAMHAT HA MJIOCKOCTH.

6.TadiMa TeMaTHYeCKOro pacnpeesieHusi KOJIHYeCTBAa 4acoB
7 knace

Tema, ocHoBHOe (PaGouasn XapakTepucTHKa OCHOBHBIX BH10B
Paznen | comepikanme mo | mporpa AesiTeJIbHOCTH YYCHUKA (Ha YPOBHE
TeMam MMa yueOHBIX J1eiicTBHI)




TI'naBal.
HavaabHble
reoMmeTpuiecKue
CBeJIeHHA

10

OOBSICHITH, YTO TaKOE OTPE30K, JydY, Yrod,
Kakue (UTYpbl Ha3bIBAIOTCS PaBHBIMH, Kak
CPaBHHBAIOTCS U W3MEPSIOTCS OTPE3KH U
VIJIBI, YTO TaKOE TpaayCc W TpagycHas mepa
YIJIa, KakOW Yroa Ha3bIBa€TCA MPAMBIM,
TYIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TaKOE
ceperHa OTpe3Ka U OMCCEKTpuUca yria, Kakue
VIJIBI  Ha3bIBAIOTCS CMEKHBIMH W Kakue
BEPTUKAJIbHBIMY; dopmynupoBaTh 5
00OCHOBBIBATh YTBEPXKACHUS O CBOHCTBAax
CMCKHBIX U BEPTUKAJIbHBIX YTJIOB; O6'b$ICH$ITB,
KaKHe psSIMbIC Ha3bIBAIOTCS
NEepIEHANKYISIPHBIMEA;,  (OPMYJIUPOBATh |
000CHOBBIBATh YTBEPXKICHUE O CBOMCTBE IBYX
MPSAMBIX, IEPIEHIUKYISAPHBIX K TPEThEW;
n300pakaTh W pacliO3HaBaTh YKa3aHHbBIE
npocTeime GUrypsl Ha YepTexax; peliaTh
3a]jaud, CBSI3aHHBIC C ATUMH TPOCTEHIIUMHU

durypamu

I'nasa II.
TpeyroabHukHn

17

OOBscHATh, Kakas ¢Qurypa Ha3bIBaeTCs
TPEYrOJIbHUKOM, UYTO TAaKOE€  BEPLIMHBI,
CTOPOHBI, YIVIBI U IHEPUMETP TPEYrOJbHUKA,
KaKou TPEYTOJIbHUK Ha3bIBAETCS
PaBHOOEPEHHBIM U KakoW PaBHOCTOPOHHHM,
KaKHe TPEyroJbHUKHU Ha3bIBAlOTCS PaBHBIMU;
n300pakaTh M paclo3HaBaTh Ha uepTEx)ax
TPEYrOJIbHUKU u ux AJIEMEHTHI;
(dbopMynMpoBaTh M JOKa3bIBaTb TEOPEMBI O
[pU3HAKaX  pPaBEHCTBA  TPEYrOJIbHUKOB;
O0OBSCHSTS, 4TO Ha3bIBACTCS
[EPIEeHIUKYJIIPOM, NPOBEAEHHBIM U3 JaHHON
TOYKU K JIaHHOHM NpsMOH; (GOopMyIupoBaTh U
TOKa3bIBaTh TEOPEMY O MEPHEHAMKYISpE K
OpsAMOi;  OOBACHATH,  Kakue  OTPE3KH
HA3bIBAIOTCS MEAMAHOM, OUCCEKTpUCOM U
BBICOTON TpeyrojbHHUKA;, (OPMYIHUPOBATH M
TOKa3bIBaTh TEOPEMBI 0 cBOIcTBax
PaBHOOEIPEHHOTO  TPEYroJbHMUKA; pelIaTh
3aJauM, CBSI3aHHBIE C MPU3HAKAaMU PaBEHCTBA
TPEYrOJIbHUKOB u CBOICTBaMH
paBHOOEPEHHOTO TPEYroJbHHKA;
(GbopMyIUpOBaTH OIpENeNeHuEe OKPYXHOCTH;
00BSACHATH, UTO TaKOE LEHTP, Pauyc, Xopa U
TMaMeTp OKPYKHOCTH; pelaTh MPOCTEHUIINE
3aJjaud Ha IOCTpOeHHUe (TMOCTPOEHHUE YIIa,
PABHOTO JaHHOMY, IIOCTPOEHUE OUCCEKTPUCHI
yria,  IMOCTPOCHHE  NEPIEHIUKYJISIPHBIX
MPSIMBIX, TTIOCTPOEHUE CEPENAMHBI OTPE3Ka) U

Oonee CIIOKHBIC 3aJlayd, WCHOJB3YIOIINE




YKa3aHHbIE  MPOCTEHIINE,  CONOCTaBIATh
MOJIYYCHHBIM pe3ybTaT C yCIOBUEM 3a/auu;
AQHAIU3UPOBATH BO3MOKHBIE CITy4Yau

I'nasa III.
MMapajaneabHbie
npsiMble

13

DopMyIMpOBaTh ONPEAEICHUE TAPAJUIEIbHbBIX
pSIMBIX; OOBSCHATH C IMOMOILBIO PHUCYHKA,
KakHe yTJibl, 00pa30BaHHBIE [IPU NIEPECEUEHUN
NIBYX NPSAMBIX CEKYLIEH, HA3bIBAIOTCS HAKPECT
NeKaMMH, KaKue OJHOCTOPOHHUMH U Kakue
COOTBETCTBEHHBIMU;  (OPMYJIUPOBATH U
T0Ka3bIBaTh TEOPEMBI, BBIpaXKarolIye
[PU3HAKW NapauIeIbHOCTU JABYX MHPSAMBIX;
00BSICHATB, UTO TAKOE aKCHOMBI T€OMETPUU U
KAKHE aKCHOMBI YK€ HCIIOJIb30BAJIUCh PAHEE;
(GbopMynMpOBaTE  aKCHMOMY  HapajieNIbHBIX
MpsIMBIX W BBIBOJUTH CIIEJACTBUSL M3 HEE;
(dbopMynMpoBaTh M JOKa3bIBaTb TEOPEMBI O
CBOICTBaxX MapajijiesIbHbIX MPSAMBIX, 0OpaTHbIE
TeopeMaM O [pHU3HAKax MapauIeIbHOCTH,
CBSI3aHHBIX c HaKpecT JeXKaIIMH,
COOTBETCTBEHHBIMH W OJHOCTOPOHHUMH
yriamu, B CBSI3U C 3TUM OOBSICHSITH, YTO TaKOE
YCIIOBUE M 3aKIIOYEHHE TEOpPEMBI, Kakas
TeopemMa Ha3bIBACTCS oOpaTHOM o
OTHOILEHHIO K JJAHHOM Teopeme; OObICHATh, B
4EM 3aKJIFOYAETCS METOJ J0Ka3aTelIbcTBa OT
MPOTHBHOTO: (POPMYTUPOBATh U JIOKa3bIBATh
TeopeMbl 00 yIilax C COOTBETCTBEHHO
MapauleJIbHBIMM U NEPHEHAUKYISIPHBIMU
CTOPOHAMU; MIPUBOJIUTH MIPUMEPHI
WCIIOJIb30BaHUS  JTOTO  METOZA;  pelaTh
3aJa4d HAa BBIYMCIICHUE, J0KA3aTCIBLCTBO U
[IOCTPOCHUE, CBSI3aHHBIE C IapaJlJIeIbHBIMU
PSIMBIMU




I'naBalV.
CooTHoOIIEHUS
MEXK1y CTOPOHAMH
U yriiamMu
TPeyroJbHUKA

20

dopmynupoBaTh W JOKa3bIBaTh TEOPEMY O
CyMME yIJIOB TPEYTOJIbHUKA U €€ CIEJCTBHE O
BHEITHEM yIJIe TPEYroJbHUKA, IPOBOJIUTH
KJIacCU(UKALMIO TPEYTOJIbHUKOB IO YIJaMm;
(GopMynHpoBaTh M JOKa3bIBaTh TEOPEMY O
COOTHOIIECHUSX MEXIY CTOPOHAMHU M yIIIaMH
TpeyroJibHMKa  (mpsMoe W OOpaTHOE
YTBEPKACHMS) U CIIEICTBUS U3 HEE, TEOPEMY O
HEpaBEHCTBE TPEYroJIbHUKA; (hopMymnupoBarh
W JIOKa3blBaTh TEOPEMBI O  CBOMCTBax
PSMOYTOIBHBIX TPEyroJIbHUKOB
(IpsAMOYTOJIBHBIA TPEYTONbHUK C yriaoM 30°,
pU3HAKH paBeHCTBA PSMOYTOJIBHBIX
TPEYTrOJHLHUKOB); (dbopmynHrpoBaTh
OIpEIeTICHNs] PACCTOSIHUS OT TOYKH [0
MPSIMOM, PACCTOSHUSL MEXKAY MapalIeTbHBIMU
NpsSMBIMH; pellaTh 3aayd Ha BBIYUCICHHUS,
TOKa3aTe’IbCTBO U MOCTPOCHUE, CBS3aHHBIE C
COOTHOUICHUSMH MEX/1y CTOPOHAMH U yTrIIaMU
TPEYrOJIbHUKA M PACCTOSHHUEM  MEXIY
napauIeIbHBIMU IPSMBIMH, npu
HEOOXOJMMOCTH  TIPOBOAMTH MO  XOIY
pELICHUS TOTIOJTHUTEIbHBIC

MOCTPOCHHS, CONOCTABIIATh  IOJYYEHHBIN
pE3yNbTaT C YCJIOBUEM 3a/1aud, B 3a7adax Ha
MOCTPOCHHE UCCIIEIOBATh BOZMOYKHBIE CITydau

IloBTOpEHME.
Pemenue 3agau

CTpOosT IOTHYECKUE LIETIH PACCYKICHHM.
[IpenBocXHIAtOT  pe3ynbTaT W ypOBEHb
ycBOeHHs (Kakoil OyneT pe3yiabTar?).

'YMEIOT CIIyIIaTh U CIBIMIATh APYT ApyTa.
BbiBuraior 1 00OCHOBBIBAIOT ~THIIOTE3BI,
[peiaraloT CocoObl X MPOBEPKH.

CraBaAT yueOHYIO 3a7ayy Ha  OCHOBE
COOTHECEHHsI TOTO, YTO YXE€ HW3BECTHO U
YCBOEHO, ¥ TOTO, YTO €1e HEU3BECTHO.
Pa3BuBalOT yMeHHE HWHTETPHPOBATHCS B
rpymiy CBEPCTHHKOB u CTPOUTH
MIPOTYKTHBHOE B3aUMOJICIICTBUE co
CBEPCTHUKAMHU U B3POCIBIMU
CamocTOsATENPHO ~ CO3JAIOT  AJITOPUTMBI
NEesATeTbHOCTH  NpPHU  peUleHHH  Ipoliem
TBOPUYECKOTO ¥ TIOMCKOBOTO XapakKTepa.

[ToHMMAOT BO3MOXKHOCTH PA3JIUYHBIX TOYEK
3peHUsl, HE COBMAIAIOIINX C COOCTBEHHOM.
OCO3HaHHO W TPOU3BOJIILHO CTPOSAT PEUYECBBIC
BBICKA3bIBAaHUSI B YCTHOH M TMHCHMEHHOMN
dbopwme.

CnnuaioT cnocod0 W pe3yibTaT  CBOMX
nercTBUi C 3aJaHHBIM STAJIOHOM,
00OHapYXUBAIOT OTKJIOHEHUS W OTIUYUSA OT!
ATaJIOHA.




YMEIT ¢ TNOMOUIbI0 BOMPOCOB JTOOBIBATh
HEI0CTAIONTY0 HH(OpMAIIHIO.

Bri6uparot Hanbosee 3 PpeKTUBHBIE CIIOCOOBI
pelieHrsT 3aJa4yd B 3aBHCUMOCTH  OT
KOHKPETHBIX YCIOBUH.

BHOCST KOPPEKTUBBI U JIOTIOJHEHHS B CITOCOO
CBOMX JICCTBU B Ciydae pacXOXKICHUS
DTajJOHAa, PpPEAJIbHOTO JEUCTBUS U €ro
MPOJYKTA.

[TposiBrsitoT TOTOBHOCTh aJICKBaTHO
pearupoBaTh Ha HYKIbl JIPYTHX, OKa3bIBaTh
MOMOIIIb ¥ 3MOIMOHAIBHYIO TOJJICPKKY!
napTHEpam.

OcCoO3HaHHO W TIPOU3BOJBHO CTPOSIT PEUCBHIC
BBICKA3bIBAaHUS B TUCHbMEHHOU (hopMe.
OCO3HAIOT Ka4€CTBO M YPOBEHb YCBOCHUSI.
[TpunepKUBarOTCSI MOPAIBHO-3THYECKUX U

[ICUXOJIOTHUYCCKUX TPUHIOUIIOB O6HIGHI/I$I u

COTPpYAHUYECTBA.
HUTOI'o 68 yacon
8 kiacc
XapaKkTepuCTHKA OCHOBHBLIX BUIOB JIeITEJIbHOCTH
Paznen Tema Yacebl P P 0B 1 . .
yueHHMKa (Ha ypoBHe y4eOHbIX AeiicTBHI)




I'maBa V.
Yeroipexyro
JIbHUKH

20

OOBSICHTH, UTO TAaKOE€ JIOMaHasi, MHOTOYTOJIbHHUK, €T0
BEPLINHEI, CMEXKHBIE CTOPOHBI, JaroHaH,
n300paxkaTb W pacro3HaBaThb MHOTOYIOJbHUKU HA|
yepTekax; MOKa3blBaTh 3JIEMEHTHl MHOTO YTOJIbHUKA,
€ro  BHYTPEHHIOIO U  BHEWIHIO  o0iacrtu;
dbopmynupoBaTh oTpeieieHue BBIITYKJIOTO
MHOTOYTOJIbHUKA;  H300pakaTh M PAcllO3HABATh
BHITYKJIBIE W HEBBIIYKJIbIE  MHOTOYTOJBHUKH;
dbopMynUpoBaTh U OKA3bIBaTh YTBEPXKIEHUS O CyMMeE
VIJIOB  BBIIYKJIOTO MHOTOYTOJIbBHUKa ¥ CYMME €ro
BHEIIHUX  YIJIOB; OOBSCHATh, Kakue€  CTOPOHBI
(BepLIMHBI) YEeTBIPEXYTOJIbHUKA Ha3bIBAOTCS
MPOTUBOMNOJIOKHBIMU; (HOPMYJIUPOBATH OMpEeIICHUs
nmapajieiorpaMMa, Tpalelnud, pPaBHOOCAPEHHOH U
MPSIMOYTOJIBHON Tparenui, NpsMOyrojbHUKa, pomoa,
KBajgpaTa;, MW300pakaTb W paclo3HaBaTh  OTH
YEeTHIPEXYTONbHUKY;, (OPMYIUPOBAaTh M JIOKa3bIBATh
YTBEP)KIEHHSI 00 WX CBOWCTBAX WM NMPU3HAKAX; PEIIATh
3aJaud  HA  BBIYHCIEHHUE,  JOKa3aTeIbCTBO  H
MOCTPOCHHWE,  CBS3aHHBIE C  OTHMH  BHUJIAMHU
YEeTHIPEXYTONBHUKOB; OOBSCHATH, KaKUEe JABE TOYKHU
HA3bIBAIOTCS CUMMETPHYHBIMU OTHOCHUTEIIBHO TPSIMOMN
(Touku), B KakoM ciy4ae (Qurypa Ha3bIBaeTCs
CUMMETPUYHONW OTHOCUTENBHO NPSAMON (TOYKH) U YTO
Takoe OCh (LEHTP) CUMMETPHUH (UTYPBI, TPUBOIUTH
npuMepsl Guryp, 06Ia7ar0MKUX 0CEBOM (IIEHTPATHHOM )
CUMMETpHUel, a TakkKe TpuUMepbl OCeBOH U
[IEHTPAJIbHOM CHMMETPUH B  OKpYXKArOIIEW Hac
00CTaHOBKE

I'maBa VI.
Ilnomann

21

OOBSICHATH, KaK MPOU3BOJUTCS MU3MEpPEHME IIouanen
MHOI'OYT'OJIbHUKOB, KaKue MHOT'OYTI'OJIbHUKH
Ha3bIBAKOTCS PaBHOBEIINKUMU u KaKHe
PaBHOCOCTABJIEHHBIMU;  ()OPMYJIMPOBATH  OCHOBHBIE
CBOMCTBA IUIOIIAJIEH M BBIBOJAUTH C MX IIOMOIIbIO
bopmyIbl IJIoLmaaen IIPSIMOYTOJIbHHKA,
apajuiesorpamma, TPEYrOJIbHUKA, Tpanenuu;
dopmynupoBaTh M JIOKa3plBaTh  TeopeMy 00
OTHOILIEHWH IUJIOIIAJEH TPEYrOJbHHUKOB, UMEIOIIUX I10
paBHOMY yriy; (GOpPMYJIHpPOBaTh M  JIOKa3bIBaTh
Teopemy Iludaropa um o00partHyro €if; BBIBOJIUTH
dopmyny I'epoHa JUIsl IO U TPEYTOIbHUKA; pelaTh
3a/1a4yd Ha BBIYMCIECHUE M JOKAa3aTeJIbCTBO, CBSI3aHHBIC
c Gpopmynamu momaneit u reopemoii [ugaropa




T'naBa VII.
IMoxo0ubBIE
TPEyroJbHUK
u

30

OOBSACHATH TOHSATHE MPOMOPIIHOHATEHOCTH OTPE3KOB;
dbopmynupoBaTh oTpeIeIIeHUs MOT00HBIX
TPEYTOJIbHUKOB u kod(durmenra no00us;
dbopMynmupoBaTh M JOKa3blBaTh  TEOpEMBL: 00
OTHOILICHUH TUIOMIAJICH MOMOOHBIX TPEYTOJILHUKOB, O
Mpu3HaKax Mo100Us TPEYrOJbHUKOB, O CPEIHEN JTHHUH
TPEYroJIbHUKA, O MEPECEYCHUU MeIUaH TPEYroJbHHKA,
0 MPOMOPIHOHAIBHBIX OTPE3KaX B MPSMOYTOIHLHOM
TPEYroJIbHUKE; OOBSCHATH, YTO TAKOE METOJI IOI00US B
3aJja4ax Ha TIOCTPOCHUE, W TPUBOAHUTH MPUMEPHI
MPUMEHEHHST 3TOTO METO/a; OOBSCHATH, KaK MOXHO
MCIIOJIb30BAaTh CBOWMCTBA TOJOOHBIX TPEYroJbHUKOB B
W3MEPUTENBHBIX PaboTaX Ha MECTHOCTH;, OOBSICHSATH,
KaK BBECTH TOHATHE TIOJO0US JUIS TPOW3BOJILHBIX
buryp; dbopmyarpoBath OTpeJIeIICHUE u
WUTIOCTPUPOBATh TOHITHS CHHYCA, KOCHHYCa U
TaHTeHCa 0CTPOro yria PSIMOYTOJIBHOTO
TPEYrOJIbHUKA; BBIBOJIUTH OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO M 3HAYCHUSI CHHYCA,
KOCUHYca u TaHTeHca Juist yrioB 30°, 45°, 60°; pemarh
3a]auu, CBSI3aHHBIE C TOJOOMEM TPEYTOJILHUKOB, JJIS
BBIUUCIICHUS 3HAUYCHHUI TPUTOHOMETPUUYCCKHUX (YHKIIAIH
MCIIO0JIB30BaTh KOMITBIOTEPHBIC TPOTPAMMBbI

I'naBa VIII.
Oxpy:xHOCTH

27

VccnenoBaTh B3aMMHOE  PACIOIOKEHHUE NPSIMOM U
OKPY’KHOCTH; bopmynupoBaTh onpeeIeHue
KacaTeIbHOM K OKpPY)KHOCTH; (opMynupoBaTh U
I0Ka3bIBaThb TEOPEMBI: O CBOWMCTBE KacaTeIbHOH, O
MpU3HAKe KacaTelbHOM, 00 oOTpe3Kkax KacaTelbHbIX,
NPOBEIEHHBIX W3 OJHOW TOYKH; (OPMYJIUPOBATH
[MOHATHUS LIEHTPAJIBHOIO yIJla U IPagyCHOM Mephbl Jyru
OKPYKHOCTH; (hOPMYITHPOBATh U JIOKa3bIBATh TEOPEMBI:
0 BIHMCAaHHOM yIj€, O IPOU3BEICHUH OTPE3KOB
[EPECEKAIOIINXCA XopZH; (bopmMynupoBaTh u
TOKa3bIBaTh TEOPEMBI, CBS3aHHBIE C 3aME4aTeIbHBIMU
TOYKaMHU TPEYTrOJIbHUKA: O OMCCEKTpHCE Yria M, Kak
CJIEJICTBUE, O MEPECEUEHNN OUCCEKTPUC TPEYTOJIbHUKA;
0 CEpEeAVMHHOM IIEPIECHIUKYISPE K OTPE3KYy H, Kak
CJIE/ICTBHE, 0 IepECeUCHU N CEepEeINHHBIX
[EPIEHAUKYJIAPOB K CTOPOHAM TPEYIOJBHHKA; O
MepecedeHr BBICOT TPEYrojibHUKA; (OpPMYyIUPOBATH
OIIpEeACIICHUS OKPYKHOCTEH, BIIMCAHHOU B
MHOTOYTOJIbHUK U OIIMCAaHHON OKOJIO MHOTOYT'OJIbHHKA,;
dopmynupoBaTh W JIOKa3bIBaTh  TEOPEMBL: 00
OKPYKHOCTH, BIIMCAaHHOW B  TPEYroJlibHUK; 00
OKPY’KHOCTH, OIMCAHHOW OKOJIO TPEYroJIbHUKA;, O
CBOMCTBE CTOPOH ONMCAHHOTO YETBIPEXYTOJIBHUKA; O
CBOMCTBE YIVIOB BIIMCAHHOIO YETBIPEX YIOJBHUKA;
pemiarh 3aJadyd HAa BBIYMCIICHHE, J10KAa3aTelIbCTBO W
[IOCTPOEHHUE, CBSI3aHHBIE C OKPYKHOCTBIO, BIIMCAHHBIMU
151 ONMMCaHHBIMU TPEYrOJIbHUKAMHU u
YETBIPEXYTOJIbHUKAMU; HCCIIEN0BATh CBOMCTBA

KOH(QUTYpalMii, CBA3aHHBIX C OKPYXHOCTHIO, C




MOMOIIbI0 KOMIIBIOTEPHBIX MTPOrPAMM

IToBTOpEHME.
Pemenue
3aja4

CTposIT TOTHYECKHE LIETH PACCYKICHUI.
[IpenBoCXHMIAIOT pE3ylIbTaT M YPOBEHb YCBOCHUS
(xakoii Oyner pe3yabTar?).

'YMEIOT CITyIIaTh M CIBIIIATE IPYT JpyTa.

Bb1BUraoT 1 000CHOBBIBAIOT THUIOTE3bI, MPEAIararoT
CIIOCOOBI UX MTPOBEPKH.

CraBsAT yuyeOHYIO 3371a4y Ha OCHOBE COOTHECEHHsI TOrO,
YTO YK€ H3BECTHO W YCBOGHO, W TOTO, YTO eIle
HEU3BECTHO.

Pa3BuBalOT yMEHHE WHTETPUPOBATHCS B  TPYIITY
CBEPCTHHKOB u CTPOUTH IPOAYKTHUBHOE
B3aWMOJICHCTBHE CO CBEPCTHUKAMH U B3POCIBIMH
CaMoCTOATENbHO CO3/1AI0T AITOPUTMBI JAESATEIbHOCTH
NpU pemeHuH TpoOJIeM TBOPUYECKOTO M TIOMCKOBOTO
XapakTepa.

[loHMMarOT BO3MOKHOCTb Pa3IMYHBIX TOUEK 3PEHUs, HE
COBIAIAOIINX C COOCTBEHHOM.

OCO3HAHHO W TPOU3BOJBHO  CTPOSIT  PEUEBbIC
BBICKA3bIBAHUS B YCTHOW M MIUCHMEHHOU opme.
Cnu4aroT cmoco0 W pe3ynbTaT CBOUX JEHCTBUM C
3aIaHHBIM JTAJIOHOM, OOHAPY)KHMBAIOT OTKJIOHEHHS W
OTJINYHUSA OT 3TAJIOHA.

‘YMmeroT C IIOMOIIBIO BOIIPOCOB IOOBIBATH
HEO0CTAIONIYI0 HH(OpMAIIHIO.

Beioupator  Hambomee  3P¢deKTHUBHBIE  CITOCOOBI
pelIeHus] 3aJaud B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHUU.

BHOCST KOPPEKTHBBI M JOIOJHEHHUS B CIIOCOO CBOMX
EWCTBUN B Cllydae pacxoKJACHUS 3TaJOHA, PEaIbHOTO




ECTBUA U €r0 MPOAYKTAa.

Hroro 102 yaca
9 ki1acc
Pabouas XapaKkTepucTHKa OCHOBHBIX BU0B
Paszpnen Tema nporpa AeSITeIbHOCTH YYCHUKA (Ha YPOBHE
MMa y4eOHBIX J1eiicTBHI)

dopMynupoBaTh onpeneneHus u
WUTFOCTPUPOBATh  TOHATHS  BEKTOpa, €ro
IMHBI, KOJJTMHEAPHBIX U PaBHBIX BEKTOPOB;
1. I'naBa IX. BekTopsbl MOTHUBHPOBaTh  BBEIACHUE  MOHATUA WU

1.
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neiicTBHIA, CBSI3aHHBIX C BEKTOPaMHU,
COOTBETCTBYIOIIUMH MpUMEpPaMHu,
OTHOCSIIIUMHCS K (U3NYECKUM BEKTOPHBIM
BEJIMYMHAM; MPUMEHATH BEKTOPHI U JIEUCTBUS




Haal HUMHU IpHU PCHICHUH T'COMCTPHYCCKUX
3aJa4

T'maBa X. Meton

OOBACHATP W WJUIIOCTPUPOBATH OHATHUS
[IPSIMOYTOJIBHOM CUCTEMBI KOOpPJHHAT,
KOOPIAMHAT TOYKM M KOOPAMHAT BEKTOPA;
BBIBOAUTb M MWCIOJIL30BATh IIPU PEILICHUH

KOOPAUHAT 10
1 3amaq  (OpPMYNIBI  KOOPIWHAT  CEPEIAMHBI
OTpe3Ka, JUTMHBI BEKTOPA, PACCTOSIHUS MEXITY
TBYMsI TOYKAMH, YPABHEHHSI OKPYXHOCTH U
PSAMOi
DopMyIHpOBATH u WLTIOCTPUPOBATH
ompezieNieHUs CHHYCa,KOCHHYCa, TaHI'eHCAa U
kotanreHca yriioB or 0 nmo 180°; BbIBOAUTH
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECCTBO U
dopMyibl NpUBEACHUS; (POPMYIUPOBATH H
I'nasa XI. TOKa3bIBaTh TEOPEMBICUHYCOB U KOCHHYCOB,
CooTHomeHust MPUMCHSITh UX TIPH PEIICHUH TPECYTOJIbHUKOB;
Me:KI1y CTOPOHAMU U 00BSCHSTH, KaK UCIOJIb3YIOTCS
yrjiamu TPUTOHOMETPHUICCKHE (hopmyITbI B
TPeyroJbLHUKA. 14  |u3MepUTENbHBIX paborax Ha
CxkansipHoe MECTHOCTH;(HhOpPMYITHPOBATH OTIpeIeTICHUS
npousBe/ieHue yria — MEXIy  BEKTOpaMU  HCKaISPHOTO
BEKTOpPOB MPOU3BEICHUS BEKTOPOB; BBIBOJIUTH
1. bOopMyITyCKaISIpHOTO TPOU3BENEHUSI Yepes
KOOpJIMHATHl  BEKTOPOB;(OpMyIHpOBaTE U
000CHOBBIBATh yTBEpXKICHUE 0
CBOMCTBaXCKAJIIPHOTO MIPOU3BEICHUS,
MCIIONIb30BAaTh  CKaJsIPHOE  TPOU3BENICHUE
BEKTOPOB IPH PEIICHUN 3319
dopMyIHpOBaTH ONPEICICHUE MPABHILHOTO
MHOTOYTOJIbHUKA; dbopMynupoBaTh u
TOKa3bIBaTh TEOPEMBI 00  OKPYKHOCTSIX,
OTHCAaHHOMI OKOJIO MPAaBHILHOTO
MHOTOYTOJJbHUKA W BIHCAHHOH B HETO,
[nasa X11. Tna BBIBOJIUTh M UCMOJB30BaTh (DOPMYNBI IS
BBIYMCIICHHUSI IO T MIPABIIEHOTO
OKPY:KHOCTH H
MHOTOYTOJIbHUKA, €r0 CTOPOHBI M paaunyca
IIOIAAb Kpyra 11

BIIMCAHHOW OKPY)KHOCTH; pellaTh 3aJayd Ha
[IOCTPOCHHE IPABUIIbHBIX MHOI'OYTOJIBHUKOB;
OOBSACHATh TOHSTUS JUIMHBI OKPY)XKHOCTH U
[UIOINAAN KpYra; BBIBOJUTH (HOPMYJIBI s
BBIUMCIICHUS JUTMHBI OKPY)KHOCTH M JIIMHBI
TyTy, IUIOIAAU Kpyra U ILIOIAAN KPYroBOTO
CEKTOpa; MPUMEHATh OTH (OpMyNbl MpHU
pEIIeHNN 3a1a4




T'masa XIII.
5. JIBu:keHHne

OOBSICHATH, 4YTO  TaKOE€  OTOOpaKECHHE
MUIOCKOCTH Ha ce0sl U B KakOM Cllyyae OHO
Ha3bIBACTCSI JIBYDKEHUEM TUTOCKOCTH;
06'b$ICHSITB, 4YTO TaAKOC OCCBasd CHUMMCTpHI,
[CHTpaJIbHAS ~ CUMMETPHsI, HapalIeIbHBINA
MEPEHOC U TIOBOPOT; OOOCHOBBIBATH, YTO ITHU
0TOOpaKeHHsI TUIOCKOCTH Ha CeOsl SIBIISIOTCS
BIOKCHUSMHU; OOBSACHSITH, KaKoBa CBS3b
MEXIY JBIKCHUSAMH W HAJIOKCHHUSIMU;
HJJIIOCTPUPOBATHL OCHOBHBIC BU/IbL I[BI/DKGHI/II;'I,
B TOM 4YHCJE C IOMOIIBIO KOMITBIOTEPHBIX
porpaMmm

Crepeomerpusi.
AKCHOMBI

BbuuciaTe  00BEMBI  MPOCTPAHCTBEHHBIX
TeOMETPUYECKHX (HUTYp, COCTABICHHBIX W3
MPSMOYTOJIBHBIX HapaJuleenuIeoB;
yrIIyOUTh W Pa3BUTh IPEJCTABICHUS O
MPOCTPAHCTBEHHBIX re€OMETPHUYECKUX
durypax, mnomyuutb Oonee  rayOokoe
[pe/CTaBICHNE 0O  CHCTEME  aKCHOM
TUIAHUMETPUH U aKCHOMAaTHYECKOM METO/IE.

IToBTOpEHue.
7 Pemrenne 3agau
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CaMOoCTOATENBHO CO3/1a10T AJIITOPUTMBI
MESTENIbHOCTH  NpPU  PELIeHUH  IpobiieM
TBOPYECKOTO M TTIOMCKOBOTO XapakKTepa.
[ToHMMaOT BO3MOYKHOCTbh Pa3IUYHBIX TOYEK
3peHUs], He COBIMAAIONINX C COOCTBEHHOM.
OCO3HAaHHO M TPOU3BOJIBHO CTPOSIT PEUYEBBIC
BBHICKA3bIBaHWSI B YCTHOM W NHUCHBMEHHOMN
dopme.

CnuyaroT cnocod U pe3ynbTaT  CBOUX
EUCTBUN c 3aJaHHBIM 3TAJIOHOM,
00HApY)XMBAIOT OTKJIOHEHUS M OTIUYHUS OT
STaJOHA.

YMEI0T ¢ MNOMOUIbI0 BOIPOCOB J10OBIBATh
HEeO0CTaIONIYyI0 HH(OpMaIIHIO.

Hroro

68 yacos

7.0nucanne MaTepHaAJIbHO-TEXHHYECKOr0 o0ecneyeHus

1. Teomerpusi: 7—9 kn. / JI. C. Atanacsun, B. ®@. Byry3os, C. b. Kagomues u np. — M.:
[Tpocsemenue, 2015 I'eometpusi: pabouas terpaap: 7 ki. / JI. C. Atanacsan, B. ®@. byty3zos, 1O.

IleyaTHbIE N31aHUS

A. I'mazkos, U. U. FOmquna. — M.: [Ipocsemnienne, 2017

3. T'eomerpus: pabouas terpaab: 8 xi. / JI. C. Atanacss, B. ®@. byry3os, 0. A. I'mazkos, U. U.
KOmuna. — M.: [IpocBenienue, 2017.
4. I'eometpusi: pabouas tetpans: 9 ki. / JI. C. AranacsH, B. @. byry3os, 0. A. I'nazkos, U. U.
KOmuna. — M.: [IpocBenienue, 2017.
5. 3ueé b. I. T'eomerpusi: nupakt. marepuansl: 7 k. / b. I'. 3uB, B. M. Meiinep. — M.:

[Tpoceemenue, 2004—2011.

6. 3ue b. I'. T'eomerpus: nupakt. marepuansl: 8 xi. / b. I'. 3uB,B. M. Meilinep. — M.:

[Tpoceemenue, 2006—2011.




7. 3ug b. I'. Teomerpus: nuaakt. Mmatepuansl: 9 xi. / b. I'. 3uB. —M.: IIpocBemenue, 2004—
2011.

8. Uzyuenune reomerpuu B 7, 8, 9 kiaccax: merol.pekoMeHmanmu:kH. s yuurens / JI. C.
AranacsH, B. @. byry3zos, 0. A. I'mazkoB u 1p. — M.: IIpocBemenue, 2017

9. Muwenxo T. M. T'eometpus: TeMatudeckue Tectol: 7 kK. /T. M. Mumenko, A. 1. biuakos. —
M.: IIpocBemenne, 2017

10. Muwenxo T. M. Teomerpusi: Temarndeckue tecTsl: 8 k1. /T. M. Mumenko, A. J[. BiuHKoB.
— M.: Tlpocsemenue,2017.

11. Muwenxo T. M. I'eomerpust: Tematuueckue tectol: 9 ki. /T. M. Mumenko, A. /1. binHkos.
— M.: Ilpocsemenue, 2017

HNuTepHeT pecypcebl

e http://umnojenie.narod.ru/ - Crioco6 yMHOXEHHUS "TPEyroJbHUKOM".

e http://comp-science.narod.ru - aUAAKTHYECKHE MaTepuanbl MO HMHPOPMATHKE U
MaTeMaTHKE: MaTepUabl OJIMMITHAJ IIKOJIBHUKOB 110 MPOTrPaMMHUPOBAHHIO, MTOrOTOBKA K
OJMMITHAIaM [0 MPOrPAMMHPOBAHUIO, THIAKTHYCCKHE MaTepuaibl 1Mo anrebpe u
reometpuu (6-9 xi1.) B popmare LaTeX u ap.

e http://www.school.mos.ru - calT NOMOXET IIKOJbHUKY HAlTH HEOOXOJUMYIO
UH()OPMALIHIO JUTS TIOATOTOBKH K YPOKaM, MaTepHai ajist peeparos H T.1.
. http://www.history.ru/freemath.ntm - OecmatHble oOydaromue MPOrpaMMbl IO

MaTeMaTUuKE OJId IIKOJIBbHUKOB.
e http://mathem.by.ru/index.html - Maremaruka online
e http://comp-science.narod.ru/
e http://matematika.agava.ru/
e http://center.fio.ru/som/subject.asp?id=10000191
e http://www.samara.fio.ru/resourse/teachelp.shtml#mate
e http://refportal.ru/mathemaics/ Pecdepatst mo matemarnke
e http://www.otbet.ru/ Jlemaem ypoku BmecTe!

8. Ilnanmpyemble pe3yabTaThl 00y4eHHs MpeIMeTa reoMeTpun 7-9 Kiace

Pesynbrarel 00yueHus: mpenctaBieHbl B TpeOOBaHUSAX K YPOBHIO MOJATOTOBKH M 3a/al0T
CHUCTEMY MTOTOBBIX pE3yJIbTaTOB o0O0ydeHus.  Pe3ynbTaThl JOJDKHBI JOCTHYb pELICHUS
IPAKTUYECKHUX 33Jay, CBSI3aHHBIX C HaXO0XK/IEHUEM I€OMETPUUYECKHUX BEJIWYMH (MCHOJB3YS MPHU
HEOOXO/JMMOCTH  CIIPABOYHHMKM UM TEXHHYECKHE CpeACTBA). A Takke IIOCTPOEHUN
F€OMETPUYECKUMU MHCTPYMEHTAMHU (JIMHEHKa, YrOJbHHUK, LUPKYJIb, TPAHCIOPTHUP); BIAJACHUS
NPaKTUYECKMMHU HaBBIKAMH HMCIIOJIb30BaHUS T€OMETPHUECKUX WHCTPYMEHTOB /IS M300paKeHus
¢uryp. U Taxxe HaxX0XJEHUS AJIUH OTPE3KOB U BEIMYUH YTJIOB.

7 knace

Harnsignas reomerpust
OOyyaromuiics Hay4yuTCs:
1) pacmo3HaBaTh Ha 4YepTekKax, PUCYHKAX, MOJEISIX U B OKPYXKalOIIeM MHUpE IUIOCKHUE U
IPOCTPaHCTBEHHBIE T€OMETpUYECKHE (QUTYPHI;
2) pacnio3HaBaTh pPa3BEPTKHU Ky0a, MPSAMOYTOIbHOIO Hapasuieenureia, IpaBuIbHON THpaMU/Ibl,
LWIMH]pA U KOHYCA;
3) onpenenars Mo JUHEHHBIM pazMepaM pa3BEPTKU QUTyphI JIMHEHHbIE pa3Mephl caMoi (pUrypsl
¥ Ha000poT;
4) BBIUUCIATH 0OBEM NMPSAMOYTOJBHOIO Napasljieenunea.
OOyuarwmuiicsinoiyuum 603mMOHCHOCHLb:


http://umnojenie.narod.ru/
http://comp-science.narod.ru/
http://www.school.mos.ru/
http://www.history.ru/freemath.htm
http://mathem.by.ru/index.html
http://comp-science.narod.ru/
http://matematika.agava.ru/
http://center.fio.ru/som/subject.asp?id=10000191
http://www.samara.fio.ru/resourse/teachelp.shtml#mate
http://refportal.ru/mathemaics/
http://www.otbet.ru/%D0%9E%D1%88%D0%B8%D0%B1%D0%BA%D0%B0

5) eviuucasims 00vEMBI NPOCMPAHCMBEEHHBIX 2COMEMPUUECKUX DuU2Yp, COCMABNIEHHbIX U3
NPAMOY20JIbHbIX NAPAJLILENEeNUNe008;
6) yeryoumo u pazeums npedcmagieHus 0 RPOCMPAHCMBEHHBIX 2eOMeMPUIeCKUX Guaypax;
7) npumeHsme nowsimue pazeéEpmiu 0Jisk 6bINOJHEHU NPAKMUYECKUX PACUEmO8.
8 ki1ace
I'eomerpuueckne Gurypsbl
OO0yuaromuiicss Hay4YuTCs:
1) monb30BaThbCs A3BIKOM T'€OMETPHUM JUJISl ONKCAHUSI MPEIMETOB OKPYKAIOIIEro MUpa M HUX
B3aMMHOTO PACIIOJIOKECHHUS;
2) pacrno3HaBaThb M HM300pakaTh Ha yepTeXaxX M PUCYHKaX TEOMETpHUYECKHe (QUTYypbl U UX
KOH(Urypanuu;3) HaXOIUTh 3HAYCHUS JJIMH JHMHEHHBIX JJIEMEHTOB (PUTYp W HMXOTHOILICHHMS,
rpaagycHyio Mepy yrioB oT 0 mo 180°, mpumeHssionpeaeneHus, CBOMCTBA U NMPU3HAKU (HUTYp U
UX 3JIEMEHTOB,0THOLICHHS (GUryp (paBEHCTBO, MOAO0HE, CUMMETPHH, MTOBOPOT, MapaylIeIbHBIN
MIepPEHOC);
4) omepupoBaTh C HAYaJIbHBIMA TOHATHSIMH TPUTOHOMETPHH W BBHITIONHATH 3JICMCHTAPHBIC
orepanuu HaJl GyHKIUSIMH YTIIOB;
5) pemaTh 3a7auu Ha JTOKA3aTEIbCTBO, OMMPAsICh HA M3YUYEHHBIE CBOMCTBA (PUTYp W OTHOIICHUH
MEX1y HUIMH U IPUMEHSIS U3yYSHHbIE METObI JOKA3aTeNbCTB;
6) pemaTh HECIOKHBIC 3314 HAa IOCTPOCHHE, MPUMEHSSI OCHOBHBIE AJITOPUTMBI TOCTPOSHHSI C
MIOMOIIBIO ITUPKYJIIS U TUHEHKU;
7) pemiaTh MPOCTEHIINE MIIAHUMETPUIECKHE 3a7a4ll B TPOCTPAHCTBE.
OO0y4aromuiicAnoIyuum 603M0HCHOCHb:
8) osenademv memodamu pewenus 3a0ay HA GbLIYUCIEHUS U OOKA3AMENbCMBA. MEemoOoM Om
NPOMUBHO20, MeMOOOM NO00OUSL, MEMOOOM nepebopa 6apPUAHIMOE U MeMOOOM 2eOMEMPULECKUX
mecm mouex,
9) npuobpecmu onvim npumenenusi aneeOPAUUECKO20 U MPULOHOMEMPUUECKO20 annapama u
uoetl 08UNCEHUSI NPU PeUUeHUU 2e0MeMPUYeCKUX 3a0a4;
10) osnadems mpadouyuonnol cxemou peuieHusi 3a0a4 Ha NOCMPOEHUE ¢ NOMOUWbIO YUPKYIS U
JUHEUKU. aHanius, nocmpoenue, 00Ka3amenbCcmeo U Ucciedo8anue,
11) nayuumocs pewams 3a0a4u Ha NOCMPOCHUE MEMOOOM 2COMEMPUUECKO20 MeCmad MoYeK U
Memooom noooous;
12) npuobpecmu onvim ucciedosanusi CEOUCME NIAHUMEMPUYECKUX Guayp ¢ NOMOUbIO
KOMNbIOMEPHBIX NPOCPAMM,
13) npuobpecmu onvim evinoanenus npoekmos no memam: «I eomempuueckue npeodpaz306anus
Ha naockocmuy, «llocmpoenue ompesxkos no gopmyney.
N3mepenne reoMeTpu4ecKMX BeJTUYHH
OOyuarouuiicss HAyYUTCS:
1) ucmonb30BaTh CBOWCTBA M3MEpPEHUsS [UIMH, IJIOMAACH W YIJIOB MPU PENICHUH 3aJad Ha
HAXOXXJCHHUE JUTMHBI OTPE3Ka, JITUHBI OKPY)KHOCTH, JUITMHBI IYTH OKPY)KHOCTH, TPaTyCHONH MEphI
yria,
2) BBIYUCIATH JUTMHBI JIMHEWHBIX AJICMEHTOB (PUTYP W WX YIJIBI, UCTOIB3YS (POPMYJIBI JTHHBI
OKPYXKHOCTH ¥ JITUHBI AYTH OKPYKHOCTH, GOPMYIIHI IIomaaeu puryp;
3) BBIUMCIATH IUIOMIAMN TPEYTOJIbHUKOB, MPAMOYIOJIBHUKOB, MapajuIeIOrpaMMOB, Tpanenui,
KPYT'OB U CEKTOPOB;
4) BBIYUCIIATH JUTHHY OKPY)KHOCTH, JUTHHY TYTH OKPYXHOCTH;
5) pemaTh 3a7a4M Ha JOKA3aTEIbCTBO C UCIIOIB30BaHUEM (DOPMYIT UTHHBI OKPYKHOCTHU U JITUHBI
IYTH OKPY>KHOCTH, GOpMYII TUIOIIaaen Guryp;
6) pemath MNPAKTUYECKUE 3a/ladyM, CBSI3aHHBIE C HAXOXJICHHEM TE€OMETPUYECKHX BEIUYHH
(ucTonb3ys NMpU HEOOXOAMMOCTH CITPABOYHUKY U TEXHUYECKUE CPEJICTBA).
OOyuawmuiicsinoiyuum 603mM0HCHOCHLb:
7) ebluucasimo naowaou @Gueyp, COCMAGICHHbIX U3 O08YX Ul 0Oonee NpPIMOY20IbHUKOS,
napanienrocpammos, mpeyeoibHUKos, Kpyaa u cekmopa,



8) evluucaIMb  NAOWAOU MHO20Y2ONbHUKOS, UCHONIb3YSL OMHOUEHUS PABHOBETUKOCU U
PABHOCOCMABNIEHHOCHIU
9) npuobpecmu onvim npumenHeHusi aneeOPAUUECKO20 U MPUSOHOMEMPUUECKO20 annapama u
uoeti 0BUNCEHUSL NPU peuleHUU 3a0ay Ha 8bIYUCTIeHUE NA0UAdell MHO20Y20lbHUKOS.
9 ki1acc
Koopaunartsi
BbINnyCKHUK HAYYHMTCS:
1) BBIYHCIATH UIMHY OTpE3Ka 10 KOOpJIMHATaM €ro KOHIIOB; BHIYUCIIATH KOOPIUHATHI CEPeAHHbI
OTpe3Ka;
2) UCNoNB30BaTh KOOPAMHATHBIN METO/ JUIS U3YYEHHSI CBOMCTBIPSIMBIX U OKPY>KHOCTEH.
BbINYCKHUKHOYYUM 603MOHCHOCHID:
3) osnademv KOOPOUHAMHBIM MEMOOOM PeuleHUs 3a0ad HA SbIYUCIeHUE U OOKA3AMENbCMEO;
4) npuobpecmu onvim UCNONL308AHUSL KOMNLIOMEPHLIX NPOSPAMM OJisl AHAIU3A HACTIHBIX
cyyaes 83aUMHO20 PACNONONCEHUS OKPYHCHOCIEU U NPAMBLX,
5) npuobpecmu onvim evinonneHus npoekmos na memy «llpumenenue KOOPOUHAMHO2O MEMOOA
npu peuteHuy 3a0ay HagbluUucieHue U 00Ka3amebCmeoy.
BekTops!
BrpInyCKHUK Hay4uTCH:
1) omepupoBarh C BEKTOpaMH: HAXOAWTh CYMMY M Pa3HOCTh JIBYXBEKTOPOB, 3aJaHHBIX
T€OMETPUUYECKU, HAXOAUTh BEKTOP, PABHBIN MPOU3BEACHUIO 33IaHHOTO BEKTOpa HA YUCIIO;
2) HaxOIUTh I BEKTOPOB, 33JaHHBIX KOOPJAWHATAMH: JJIMHY BEKTOpPA, KOOPAUHATHI CYyMMBI U
pa3HOCTH JIBYX M 0oyiee BEKTOPOB,KOOPIMHATHI MPOU3BEACHUS BEKTOpa Ha YHCIO, MPUMEHSsS
MPUHEOOXOIUMOCTH COYCTATEIIBHBIHN, IIEPEMECTHTEILHBIN U PACIIPEICTUTEIBHBIA 3aKOHBHI;
3) BBIUUCIATH CKASIPHOE MPOU3BEIEHHWE BEKTOPOB, HAXOJIUTh YrOJIMEXIY BEKTOpaMH,
YCTaHABIIMBAThH NEPIICHIUKYISIPHOCT IPSIMBIX.
BbINYyCKHUK ROIYyUUm 603MOHCHOCHD:
4) osnademv 6eKMOPHLIM MeMOOOM OJis PEULeHUsl 3A0aY HA 6bIYUCIEHUE U OOKA3AMENbCMEO,
5) npuobpecmu onvim svinoanenus npoexkmos na memy «llpumenenue éexmoprno2o memooa npu
peutenuy 3a0ay Ha 8bIYUCTIeHUE U OOKA3AMENTbCIBOY.

Cucrema OLleHKH IVIAHUPYEMBIX Pe3yJ1bTAaTOB

OneHkKa yCTHBIX OTBETOB 00y4al0IIMXCs
OTBeT OLleHMBAETCHA OMMEMKOU «5», ec/I 00y4aArOIIUHCH:
o MOJTHO PAcKpbUI COJiepKaHHWE MaTepuana B oObeMe, IPeayCMOTPEHHOM HpOrpaMMoOi u
y4eOHHMKOM, U3J0XKHMI MaTepual TPaMOTHBIM SI3BIKOM B  OIPEICIIEHHONW JIOTHYECKOH
MOCJIEI0BATENbHOCTH, TOYHO MCIOIb3YsI MATEMAaTHYECKYIO0 TEPMUHOIOTHIO U CHMBOJIMKY;

L4 IpaBHUJILHO BBIIIOJIHWI PUCYHKH, YCPTCIKHU, Fpa(I)I/IKI/I, COMMYTCTBYIOIIIHUEC OTBCTY,

L4 IoKaszajl YMCHUC HIIIIOCTPHUPOBATH TCOPCTUUCCKUC IIOJIOKCHHA KOHKPCTHBIMH IMPUMC-
paMu, IpUMCHATH UX B HOBOM CUTyallU ITPU BBIIIOJIHCHUHU ITPAKTHUYCCKOT'O 3a1aHU;

L4 MNPpOACMOHCTPHUPOBATI  YCBOCHHUC PpAaHCC HU3YUYCHHBIX  COIIYTCTBYIOIIMX  BOIIPOCOB,
C(I)OpMI/IpOBaHHOCTL n YCTOIZHHBOCTB HCIIOJIB3YCMBIX IIPU 0Tpa6OTKC YMCHHf/'I 1 HAaBBIKOB;,

L OTBeYaJl CaMOCTOSATENILHO 0€3 HaBOAAIINUX BOITPOCOB YYUTEIIA. Bo3MoxHBI ofgHaA - JBEC

HETOYHOCTH TPU OCBEUIEHUHM BTOPOCTENEHHBIX BOMPOCOB WM B BBIKJIAJIKAX, KOTOPHIE YUYECHHK
JIETKO UCTIPABUII 11O 3aMEYAHUIO YUUTEIISA.

OTBeT onleHUBaETCS OTMETKOM «4»,eciin

. OH yJIOBJIETBOPSIET B OCHOBHOM TPEOOBaHMSAM Ha OLIEHKY «5», HO MPHU 3TOM UMEET OJUH
W3 HEJIOCTAaTKOB:

° B M3JI0)KCHWH JIOMYIIEHBI HEOOJbIHEe MpoOebl, HE HCKA3UBIIMNE MaTeMaTHYECKOE
coiep>KaHuE OTBETA;

° JONYIIEHbl OAWH — JBa HEAOYETa IMPU OCBELICHUM OCHOBHOI'O COJICPXKAaHHS OTBETA,
WCIIPABJIEHHBIE TIO 3aMEYAHUIO YUUTENS;



L4 AONYIICHBI omubOKka uiau Oosee ABYX HCOOYCTOB IMpPU OCBCUICHWUN BTOPOCTCIICHHBIX
BOITPOCOB WJIM B BBIKJIaJJKaX, JIETKO UCIIPaBJICHHEBIC 110 3aMCUYaHUIO YUUTCIIA.

OT1meTKa «3» CTABUTCA B CJEAYIOIUX CIOyqdasx:

. HETMOJHO WJIM HEMOCJE0BAaTeIbHO PACKPBITO COJAEpkKAaHUE MaTepualia, HO IOKa3aHO
o0111ee MOHUMAHKE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHbBIC ISl TajbHEUIIEro
YCBOGHHUS MPOrpaMMHOT0 Marepuana (ompeneneHnble «TpeboBaHMsIMH K MaTeMaTH4eCKON
MOATOTOBKE YUAILIUXCS);

o UMEJIHCh 3aTpyIHEHUs WIA JONYyIIeHbl OMMOKHM B  ONPEICICHUU MOHITHH,
MCIOJIb30BAaHUU MAaTEMaTHYEeCKOW TEPMUHOJIOTUH, YepTexkKaxX, BHIKIAIKaX, UCIIPABICHHbIE MTOCIE
HECKOJIbKMX HaBOJISAIIUX BOIIPOCOB YUUTEIS;

o YUYEHUK HE CHpPaBHJICS C MPUMEHEHUEM TEOPUH B HOBOM CHUTYallMd MpPH BHIIOJHEHUU
MPAKTUYECKOT0 3aJaHusl, HO BBIMOJIHWII 331aHUs 0053aT€ILHOTO YPOBHS CIOKHOCTU 1O JaHHOMN
TEeMe;

o IIPU 3HAHUU TEOPETHUECKOro MaTepuasa BbISBJICHA HEJOCTaTOuHas cHOpMHPOBAHHOCTH
OCHOBHBIX YMEHUN U HABBIKOB.

OTMeTKa «2»CTABUTCH B CJIEAYIOMINX CIyqYasaXx:

. HE PAaCKPBITO OCHOBHOE COJICpIKaHUE y4eOHOro MaTepHaa;

. 0OHapy»XEeHO He3HAHUE WITM HEIOHUMaHHEe YYCHUKOM OOJIbliIeil niin Hanbosee BaKHOI
YacTu y4eOHOTO MaTepuaa;

. JOIMYILICHBI OMIMOKK B ONpPEICICHHH MOHATHUM, NMPH HCIOJIB30BAaHUU MAaTEeMaTHYCCKON

TEPMHHOJIOTHH, B PUCYHKAX, YepTeKax UIU rpagukax, B BBIKIAJAKAX, KOTOPbIE HE MUCIPABICHBI
MOCJI€ HECKOJIbKUX HABOJAIINX BOIIPOCOB YUUTEIIS.

Ouyenka nucoMeHHbIX padom 00y4al0MINXCS
OTMmeTKa «5»CTABUTCS, €CJIH:

° pa60Ta BBITTIOJIHCHA ITOJHOCTBIO,
L4 B JIOTUYCCKHUX PACCYKIACHUAX U 000CHOBaHUH peUICHUA HET HpO6€J’IOB n OH_II/I6OK;
L4 B PCHICHUU HET MATCMATHYCCKUX OIIMOOK (BOSMO)KHa OJHa HCTOYHOCTD, OITKMCKA, HC

SBIISIOIIASCS CIECTBUEM HE3HAHUS WM HEMOHUMAaHUs y4eOHOTro MaTepuana).
OTMeTKa «4» CTAaBUTCS, €CJIM:

L4 pa60Ta BBITTIOJIHCHA ITOJITHOCTBIO, HO 000CHOBaHUS IIaroB pelieHus HEJOCTATOUYHBI (ecnn
YMCHUC 000CHOBBIBATH PacCyKACHUS HEC ABJIAJIOCH CIICTIUAJIbHBIM 00BEKTOM HpOBepKI/I);
L4 A0NylICHa OJHa OIIOKA WK ABa-TpU HEAOUCTA B BBIKJIAAKAX, pUCYHKAX, UCPTECIKAX WU

rpadukax (eciu 3TU BUJIbI pabOTHI HE SBIISTUCH CIIEIUATBHBIM O0BEKTOM MTPOBEPKH ).
OtMmeTKa «3» CTaBUTCH, €CIIH:

° JOTYIIEHBI 00JIee OHOM ONTMOKU UK O0JIee NBYX-TPEX HEJOUETOB B BBHIKJIAKAX,
yepTekax Win rpadukax, HO yyaluiics BlIajeeT 00sa3aTebHBIME YMEHHUSIMHE 110 TIPOBEpsieMOi
TEME.

OTMeTKa «2» CTaBUTCH, €CIIH:

° JIOTYIIEHBI CYIIECTBEHHBIE OMMOKH, MTOKA3aBIINE, YTO yUaITUHCS HE BIAJCET
00s13aTeIFHBIMI YMEHHUSIMU TI0 IAaHHOW TEME B TIOJIHOW Mepe.
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