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Paznea 1. IlosicHuTe/IbHAA 3aIIUCKA
CraTyc 10KyMeHTa
Pabouas nmporpamma no yueOnomy npeamety «I'eomerpusi» s 7-9 kiacca coctaBieHa Ha
ocHoge [IprmMepHOii mporpaMmMbl OCHOBHOTO 0011eT0 00pa30BaHMs IO MATEMATHKE C yIETOM
denepanbHOTO rOCyIapCTBEHHOTO 00Pa30BaTENBHOTO CTaHIApTa OCHOBHOTO 00IIEero o0pa3oBaHus ¢
ucnoJib3oBanueM apropckoit nmporpammsl JI.C. AtanacsH, B.®. byryzos, C.b.Kangomues u np.
(I'eometpust. COopHUK paboumx mporpamm 7-9 xiaccel: mocoOue Uit yautesei 00meoopasos.
opraam3anuii/ coct. T.A. Bypmuctpoa— M.: IIpocsemenue, 2014r.).

JlaHHas IporpaMma OpUEHTHPOBaHA Ha Y4eOHO-METOHUECKUi KoMIuiekT: «[eomerpus. 7 - 9
kiaccel», aBropa JI.C. Aranacsn, B.®. bByry3os, C.b.Kanomies u ap.

CornacHo ¢enepanbHoMy Oa3ucHOMY y4yeOHOMY ITUTaHY HJisi 0Opa3oBaTENIbHBIX YUPEKICHHUI
Poccuiickoit denepanyu Ha U3ydeHUEe MaTeMaTHKH Ha CTYIIEHH OCHOBHOTO o01iero odpasoBanus B 7-9
KJIaccax OTBOJUTCS TIO 5 9 B HEJIEIIO.

VYyebnas narpyska 34 nenenu. Ha npenonaBanue kypca «['eomerpusi» B 7 - 9 kimaccax OTBOJUTCS
mo 2 Jaca B Heaelo, Bcero 202 daca. B Tom umcne: B 7 kinacce — 68 yacos, B 8§ kitacce — 68 4acoB U B 9
KJacce — 66 Jacos.

IlinannpyemMsble pe3y/ibTaThl OCBOCHHUSI Y4eOHOI0 IpeaMera

Nzydyenue reomerpun B 7 - 9 Kiaccax mo JaHHOW mporpaMme CrocoOCTBYeT (pOpMUPOBAHUIO y
yUYaIIUXCS IMIHOCTHBIX, METAIPEMETHBIX M MPEIMETHBIX PE3yJIbTaTOB 00YUEHUS, COOTBETCTBYIOIINX
TpeboBarnsM DeneparbHOTO TOCYAapCTBEHHOTO 00pa30BaTEFHOTO CTaHIApTa OCHOBHOTO OOIIETO
o0OpazoBaHwUsI.

JIMYHOCTHBIE:

1) dbopmupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YUCHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJamImMUXCsa K CAMOPa3BUTHIO U caMO0OOpa30BaHUIO HA OCHOBE MOTHUBAIIMU K 00yYEHUIO
Y TI0 3HAHUWIO, BBIOOPY ManbHEeWmero oopa3oBanus Ha 6a3e OpUCHTUPOBKHU B MHUPE
npodeccuil u npopeccuoHaNIbHbIX NPEANOYTECHUN, OCO3HAHHOMY MOCTPOCHUIO
WHJIUBUYaJIbHOM 00pa30BaTENbHON TPACKTOPUHU C YUETOM YCTONUYUBBIX [TO3HABATEIbHBIX
UHTEPECOB;

2) dbopmupoBaHHE IEIOCTHOTO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTHKH;

3) dbopmupoBaHHEe KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOLIEHUU U COTPYAHUYECTBE CO
CBEpPCTHUKAMH, CTAPIIMMH U MJIAJIIUMU B 00pa3oBaTeIbHON, OOIIECTBEHHO MOJIE3HOH,
y4eOHO-HCCIIeI0BAaTENbCKOM, TBOPYECKOM U JOpPyrux BUIAX JESITEIbHOCTH;

4) ymeHHe SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICJIH B YCTHOM M MHUChbMEHHOM pedw,
MOHUMATh CMBICII MOCTAaBJICHHOW 3aJa4yu, BBICTPAUBATh apryMEHTAIUIO, TPUBOAUTD
MpUMEpPbl 1 KOHTPIPUMEPHI;

5) KPUTUYHOCTH MBIILICHUS, YMEHHE Paclo3HaBAaTh JOTHUYECKU HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTIMYATh THIIOTE3Y OT (PaKTa;

6) KpeaTHBHOCTH MBILIUICHUS, HHUIIMATHBA, HAXOYUBOCTh, AKTUBHOCTH IIPHU PEIICHUN
reoMeTpHYECKHUX 3aj7au;

7) yMeHHE KOHTPOJIUPOBATH MPOLECC U PE3yIbTAT yUeOHOU MATEMAaTUISCKON NeSITEIbHOCTH;

8) crmocoOHOCTh K AMOIMOHATBHOMY BOCIPUATHIO MaTEMaTHYECKUX 00BEKTOB, 3a/1a4,
pELICHU, pacCyKICHUM.

MeTanpeaMeTHBbIE!

1) yMeHue CaMOCTOATEIbHO NIAaHUPOBATH allbTEPHATHUBHBIE MYyTH AOCTHIXKEHHUS Ieleild,
OCO3HAaHHO BbIOMpaTh Haubonee dSPdeKTuBHbIE CMOCOOBI  pemIeHHs Yy4eOHBIX W
MO3HaBaTENbHBIX 3a7a4;

2) yMeHHUe OCYNIECTBIISTh KOHTPOJb MO Pe3yIbTaTy M MO cnoco0y AEHCTBUS Ha YPOBHE
NPOMU3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBHI;

3) yMmMeHHe aJeKBaTHO OLICHUBATh MPABUIBHOCTH HJIU OMIMOOYHOCTH BBINTOJHECHHS YICOHOM
3a7a4yi, €€ 0ObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelIeHus;




4)

5)

6)

7)

8)

9)

10)

11)

12)
13)
14)
15)
16)

17)

1)

2)

3)
4)
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OCO3HAHHOE BJIaJICHUE JIOTUUYECKUMU JEHCTBUSAMH ONpeeeHUs MOHATHH, 00001eHu s,
YCTAHOBJICHUS aHAJIOTUH, KIaCCU(PUKAIIUM HA OCHOBE CaMOCTOSATEIBHOT'O BBIOOpA
OCHOBAHMUU U KPUTEPUEB, YCTAHOBJIEHUS POJIOBUIOBBIX CBSI3EH;

YMEHHE yCTaHABJIMBATh IPUUMHHO-CIEICTBEHHbIE CBS3HU, CTPOUTH JJOTHUECKOE PacCyKICHUE,
YMO3aKJII04eHUE (MHAYKTUBHOE,

JNEeYKTUBHOE U M0 aHAJIOTHHU) U BBIBOBI;

YMEHHUE C03]1aBaTh, IPUMEHATh U MTPEOOPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEJICTBA,
MOJIEIN M CXEMBI JJId pelIeHUs] yUeOHbIX U MO3HABATEIbHbIX 3a]1a4;

YMEHHE OPTraHW30BHIBATH YU€OHOE COTPYAHUYECTBO U COBMECTHYIO JESATEIBHOCTH C
YYUTEJIEM U CBEPCTHUKAMH: ONPEACIATh eI, pacupeaensT QYHKIUH U POIHU
Y4aCTHHKOB, 00IIMe criocoObl paboThl; yMeHHE paboTaTh B TPYIIE: HAX0 AUTH o0mIee
peuieHue u paspemarb KOHQIUKTH Ha OCHOBE COIJIaCOBAHUS MO3ULHHI U yu€Ta HHTEPECOB;
ciymarb naptaépa; (QopMynupoBaTh, apryMeHTUPOBAaTh M OTCTauMBaTh CBOE

MHEHHUE;

dbopMupoBaHUE U pa3BUTUE YU4eOHOU U 00IIENn0JIb30BaTENbCKOW KOMIIETEHTHOCTH B
001acTH UCIOJIB30BAHUS HHPOPMALIMOHHO-KOMMYHUKAaIIMOHHBIX TexHosoruit (MKT-
KOMIIETEHTHOCTH);

NepBOHaYaJbHbIE MPECTaBICHUS 00 UAEsIX U O METOJJaX MaTeMaTUKH Kak 00
YHUBEPCAIbHOM 5I3bIKE HAaYKHU U TEXHUKH, O CPEJICTBE MOACIUPOBAHUSA SBICHUHN U
MPOIIECCOB;

yMEHHE BUJETh MaTeMaTUYECKYIO 3a/1auyy B KOHTEKCTE PO OJIeMHON CUTyalluu B IPYrUX
OUCIUIINHAX, B OKPYXKaIOIlel KU3HU;

yMEHHE HaXOJAUTh B Pa3IMYHBIX HCTOUYHUKAX UH(OpPMAIMIO, HEOOXOIUMYIO Uil pEIIeHUS
MaTeMaTH4YEeCKUX MpoOJieM, U MPEACTABIATh €€ B MOHATHONW popMe; IPUHUMATh PEIICHUE
B YCJIOBUSAX HEMOJHOW M NU30BITOYHON, TOYHOU U BEPOATHOCTHOW MHPOpMAIIHH;

yMEHHUE MOHUMAaTh U UCIIOJIb30BaTh MAaTEMAaTUYECKUE CPEICTBA HAIJIAAHOCTH (PUCYHKH,
YepPTEXH, CXEMBbI M Jp.) AJIS WILTIOCTPAlUU, UHTEPIpETalui, apryMEeHTaluH;

yMEHHUE BBIIBUTATh TUIOTE3bl IIPU PEIIEHUH YyUEOHBIX 3a7a4 U MOHUMATh HEOOXO0IUMOCTh
UX MPOBEPKH;

yMEHHE NPUMEHATh HHAYKTUBHbIC U A€JyKTUBHbBIE CIIOCOOBI pacCcyXJeHUH, BUIETh
pa3iuYHbIE CTPATErUU PEIICHUS 3a/1aY;

INOHMMAHHUE CYIHOCTH QITOPUTMUUYECKUX MpPEANUCAaHUN U yMEHHE NCHCTBOBATH B
COOTBETCTBUHU C NPEIOKEHHBIM aJIr0PUTMOM;

yMEHHE CaMOCTOSTENbHO CTABUTH 11€JIU, BBIOUPATh U CO3/1aBaTh AJITOPUTMbI AN pELICHHUA
y4eOHBIX MaTeMaTHYECKHUX MPOoOsIeM;

yMEHHE IUIAaHUPOBATb M OCYLIECTBIATH ACATEIBHOCTb, HAIPABICHHYK Ha peELICHUE
3aJlad  UCCIEJOBAaTEIbCKOTO Xapakrepa.

IIpeamMerHeble:

oBJaJeHue 0a30BbIM MOHATUWHBIM AllapaToOM 110 OCHOBHBIM pa3jiejaM COJepkKaHusi;
Ipe/CTaBleHHe 00 OCHOBHBIX M3y4YaeMbIX MOHATUAX (UUCIO, TeOMeTpUYecKas Gpurypa) Kak
BaXXHEHMIIMX MaTEMAaTUYECKUX MOJEIAX, T0O3BOJISAIOIIMUX ONUCHIBATh U U3y4YaTh pEalbHbIE
IPOLECCHl U ABJIECHUS,

yMeHue paboTaTh C TEOMETPUUYECKUM TEKCTOM (aHaJIU3UPOBaTh, U3BJIEKATh HEOOXOAUMYIO
MH(}OPMALHI0), TOYHO U TPAMOTHO BBIpa)kaTh CBOM MBICJIHU B YCTHOW M NUCbMEHHOH pedyn

C IPUMEHEHHUEM MaTeMaTUUECKON TEPMHUHOJIOTUU U CUMBOJUKH, UCIIOJIb30BaTh Pa3IU4YHbIE
A3BIKM MAaTEMaTHKH, IPOBOIUTH KIACCUPUKAIUU, TOTHYECKHEe 000CHOBAaHUS, 0Ka3aTeIbCTBA
MaTEMaTU4YECKUX YTBEPKACHUIN;

OBJIa/ICHUE HAaBBIKAMH YCTHBIX, IMCbMEHHBIX, HHCTPYMEHTAJIb HbIX BHIUUCIECHUN;

OBJIaJICHUE TEOMETPUUECKUM SI3BIKOM, YMEHHE UCIOJIB30BaTh €TI0 JJIsl ONUCAHUSA NPEAMETOB
OKpYXKaIIero Mupa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN U U300pa3UTENbHbIX
yMEHHUH, TpruoOpeTeHne HaBbIKOB F€OMETPUUECKUX MOCTPOE HUM;

YCBOCHHUE CUCTEMATHUYECKUX 3HAHUMN O INIOCKUX (UTYpax U UX CBOWCTBAX, a TAaKXkKe Ha
HarjasiHOM YPOBHE — O NMPOCTEHLINX NPOCTPAHCTBEHHBIX TEJIaX, YMEHUE IPUMEHATH




CUCTEMAaTHYECKUE 3HAHUA O HUX JUIS PEIICHU F€OMETPUUYECKHUX M NIPAKTUYECKUX 3a/]a4;
6) yMeHHEe U3MEpPSTh JJIMHBI OTPE3KOB, BEJIMYMHBI YIIIOB, HCIIOJIb30BaTh (OPMYJIIbBI IS
HaXO0XJCHHS MEPUMETPOB, IUIOIMAAeld U 00bEMOB reOMETPUIECKUX QUTYP;
7) yMeHHE NPUMEHSTh U3yUCHHBIC OHATHUS, PE3YIbTAThl, METOBI Il PEUICHUS 3a1ad
NPaKTUYECKOTO XapaKTepa U 3a1ayd U3 CMEXHbIX JUCLUIUIMH C UCIOJb30BaHUEM IIPU
HE00XO0JUMOCTH CIPaBOYHBIX MAaTEPHATOB, KAIbKYIATOpa, KOMIBIOTEPA.

Paznen 2. Coneprkanue yueOHOro npeamera
I'eomerpust (2024)

Hacnaounas zeomempusn

Harnsinuele npencraBneHus o ¢urypax Ha IUIOCKOCTH : HpsAMasi, OTPE3OK, Jy4, Yroj, JIoMaHas,
MHOTOYTOJIBHHK, OKPY>KHOCTb, KpYr. UeTbIpeXyroiabHUK, NPSMOYTOIbHUK, KBAApaT. TpeyrolbHUK, BUIBI
TpeyroabHUKOB. [lpaBunbHble MHOroyronmsHuKkd. M3o0pakenue reomerpuueckux ¢uryp. Bzammnoe
pacHonoKeHNE IBYX NMPAMBIX, IBYX OKPYXKHOCTEH, IPSAMON M OKPYKHOCTH.

JmHa orpeska, nomaHoi. Ilepumerp MHoroyrompHuka. EpmHunel msmepenus mumHbl. M3mepeHue
JUIMHBI OTpe3Ka, MOCTPOEHHUE OTPE3Ka 3a1aHHON JJTMHBI.

Buner yrios. I'panycHasd mepa yrina. Mi3MepeHue 1 NocTpoeHue YIIoB C MTOMOIIBIO TPAHCIIOPTUPA.



ITonsiTue iomaaun (1)1/11" YPbI; CAUHULIBI U3MCPCHUS TIJIOIIAH. HJ'IOHIaI[I) MpAMOYT'OJIbHUKA W IJIOIaJdb
kBanpata. [IpubmkenHoe u3Mepenue mionaneil puryp Ha kieryaToit Oymare. PaBHoBenukue Guryps.

HaFJBIJIHI)Ie NpeaACTaBJICHUA O IMPOCTPAHCTBECHHBIX (bnrypax: Ky6, napauiCiCenumIica, nmpu3sma, nupaMmuaa,
map, cdepa, KoHyC, IuiuHAp. M300pakenne mnpocTpaHcTBeHHBIX ¢(uryp. Ilpumepsr cedeHuil.
MHOFOI‘paHHI/IKI/I. HpaBI/IHBHLIe MHOT'OI'PaHHHKH. HpI/IMepI)I Pa3BCPTOK MHOTOIpaHHUKOB, HWIMHApPA WU
KOHYca.

[Nonstue ooObeMa; eMHULIBI 00beMa. OObeM IPSIMOYTOJILHOIO TIapajuIeNenuieaa, Kyoa.

[lousitie o paBeHcTBe Quryp. LleHTpanbHas, oceBas M 3epKajbHas cHUMMeTpHH. 300pakeHue
CUMMETPHYHBIX (QHUTYD.

TI'eomempuueckue gpuzypol

[Ipsmele u  yrasl. Touka, mnpsmas, miaockocTs. OtTpe3ok, Jyd. Yroa. Buasr yrios.
BepTukanbHble U cMekHbIE yribl. buccekrpuca yria.

[TapannensHble M mepecekaromuecs mnpsmele. llepnenaukynspHbie npsimble. Teopembl O
MapajuIeIbHOCTH U MEPHEHIUKYISIPHOCTH NPSIMBIX. YTJBI C COOTBETCTBEHHO MapauIeIbHBIMU U
MEePHEHIUKYISIPHBIMUA CTOpOHaMH. lleprnieHaukynsap ¥ HaklIOHHas K mnpsMol. CepeauHHBII
MEPIEeHIUKYIISAP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBONCTBA OMCCEKTPUCHI yIila U CEPEAUHHOIO MEepHeHANKYIIsIpa
K OTpE3KY.

Tpeyronbuuk. BwicoTa, MenuaHa, OuCCEKTpHca, CpeIHSAS JIMHUS  TPEYroJibHUKA.
PaBHOOeipeHHbIE U PAaBHOCTOPOHHUE TPEYTOJIbHUKHU; CBOWCTBA M NMPU3HAKH PaBHOOEIPEHHOTO
TpeyroipHuka. [Ipu3Haku  paBeHCTBa  TPeYrojJbHUKOB. HepaBeHCTBO  TpeyrojbHHKA.
CooTHOIIEHHUS MEXAYy CTOPOHAMU M yriamMu TpeyrojpHuka. CymMma yYrjoB TpeyrojbHHUKa.
Buemnue yriel Tpeyronsnuka. Teopema ®aneca. [lonobue tpeyronbaukos. [Ipu3naku nompobus
TpeyronpHukoB. Teopema Ilucdaropa. CuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC OCTpPOTO yrjia
NPSAMOYTOJILHOTO TpeyrojibHuKa U yriioB oT 0 go 180°; mpuBeaeHue k octpomy yriy. Pemenue
MPSIMOYTOJIBHBIX TPEYrOJBbHUKOB. (OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DOpMyIbl,
CBSA3BIBAIOIINE CHHYC, KOCHHYC, TaHI€HC, KOTAaHI'€HC OJHOr0 M TOro xe yria. PemieHue
TPEYrOJIbHUKOB: TEOPEMA CUHYCOB U KOCHHYCOB. 3aMe4YaTeIbHbIE TOUKH TPEYrOJIbHHUKA.

UYeteipéxyronbpHuk. [lapamienorpamm, ero cBoicTBa U npu3Haku. [IpAMOyroyibHUK, KBajpar,
poMO, uX CBOMCTBa U MpU3HaKu. Tpanerus, cpeaHss TMHUS TPaneIy.

MHoroyronapHuk. Beinmykibie MHOTOyroibHUKH. CyMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIBHHUKA.
[IpaBUsIbHBIE MHOTOYT'OJIBHUKHU.

OxpyxHocTh U Kpyr. Jyra, xopaa. Cexrop, cerMeHT. LleHTpalibHBII yroJj, BOUCAHHBIA yrod,
BEJIMYMHA BIMCAaHHOIO yrija. B3anMHOE pacnojokeHue npsSMOM M  OKPYKHOCTH, [BYX
okpyxHocTel. KacarenbHas U cekyias K OKpYyKHOCTH, UX CBOWCTBa. BrincaHHble U ONMCaHHbIE
MHOTI'OYTOJIbHUKH. OKpYy>KHOCTb, BIIMCaHHAasl B TPEYrOJbHUK, U OKPYKHOCTb, OIHUCAHHAS OKOJIO
TpeyrojabHUKa. BrincanHble 1 ONIMCAaHHBIE OKPYKHOCTH MPABUIBHOIO MHOTOYTOJIbHUKA.

I'eomerpuueckue npeobOpazoBanus. [lonstue o paBenctBe Quryp. [loHsTHEe O IBMKEHUHU:
oceBas M IIEHTpalbHasg CHUMMETPHH, MapallIeNbHbII TepeHoc, moBopoT. lloHartue o momoOuu
Gburyp u roMOTETHH.

[TocTpoeHnust ¢ MOMOILIbIO HUPKYJIS U JIMHEWKU. OCHOBHBIE 33Jaud Ha MOCTPOECHHE: JIEJICHUE
OTpe3Ka MONOJIaM; MOCTPOEHUE YIJIA, PABHOTO JaHHOMY; MOCTPOEHUE TPEYroJbHUKA IO TPEM
CTOpPOHaM; MOCTPOEHHUE MEPHEeHIUKYIsIpa K MPsAMON; MOCTPOEHUE OMCCEKTPHUCHI yIiia; AeJeHHe
OTpEe3Ka Ha I PaBHBIX YacTeil.

Pemrenne 3amay Ha BbIUMCIEHUE, TOKA3aTEIbCTBO U MOCTPOCHHUE C HUCIOJIb30BAHHEM CBOWCTB
U3YyUYEHHBIX (QUryp.

Hsmepenue zeomempuueckux 6eaudun

Jnuna otpe3ka. PaccrosHue OoT TOukM 10 mNpsMoOM. PaccTositHme Mexay napaielbHbIMHU
MPSIMBIMU.

[lepuMeTp MHOTOYrOJIbHUKA.

JlnrHa OKpY>KHOCTH, YUCIIO T; IJIMHA JYyTU OKPYKHOCTH.

I'panycHas Mepa yriia, COOTBETCTBUE MEX]Y BETUYMHOM IIEHTPAJIBHOTO YIJla U JJIMHOW Tyru
OKPY’KHOCTH.



[Tonsitne mnomaau mwiockux ¢uryp. PaBHococTaBneHHbIe U paBHOBeNUMKUEe GUrypsl. [lnomans
npsMmoyrosnbHuka. [lnomaau napamuienorpamma, TpeyrojbHMKa W Tpameuuu. [lnomans
MHOToyrojpHuka. Ilnomane kpyra u miomaap cexkropa. COOTHOLIEHHME MEXIy IUIOUIaJIMU
MoA00HBIX (uryp.

Pemienue 3a1a4 Ha BRIYMCICHNAE U JOKA3aTEIbCTBO C MCIOIB30BAHUEM M3YUYEHHBIX (HOPMYIL.

Koopounamut

YpasHeHue npssmoi. KoopanHatel cepenunbl otpe3ka. @opmyna pacCTOAHUSA MEXAY IBYMs
TOYKaMH IJIOCKOCTU. Y paBHEHUE OKPYKHOCTH.

Bexkmoput

JlinHa (Moynb) BekTopa. PaBencTBo BekTopoB. KosmuHeapHslie BekTopbl. KoopanHatel
BEKTOpa. YMHOKEHHE BEKTOPA HA YHCJIO, CyMMa BEKTOPOB, Pa3jioKeHHE BEKTOPA I10 IBYM
HEKOJUIMHEapHbIM BekTopaM. CKalsipHOE MPOU3BEACHUE BEKTOPOB.

Teopemuko — mHOICECH BEHHbIE NOHAMUA

MHOK€ecTBO, 37IEMEHT MHOKECTBA. 3aJJaHNE MHOKECTB [IEPEUNCIIEHUEM DIIEMEHTOB,
XapakTepucTuueckuM cBoiicTBoM. [lonmMHokecTBO. OOBEMHEHNE U IEPECEUEHNE MHOYKECTB.

Dnemenmot no2uKu

Onpenenenne. AKCHOMBI U TeopeMsbl. JlokazaTenbcTBo. Jloka3aTenbcTBO OT MPOTUBHOTO.
Teopema, oOpatHas nanHo#. [Ipumep u KoHTpIIpUMED.

[ToHsiTHE O PABHOCHIIBHOCTH, CJI€IOBAaHUH, YIIOTPEOIEHNE JTOTHYECKUX CBA30K ecu ..., mo..., 8
MOM U MOJILKO 8 MOM ClIyyae, TOTUUECKUE CBSI3KU U, UIU.

I'eomempusn 6 ucmopuueckom pazeumuu

Ot 3emutemepus k reometpun. [Iudarop u ero mrosa. @anec. Apxumen. [loctpoenus ¢
MTOMOIIBIO UPKYIIS U TuHEHKU. [locTpoenue npaBuiibHBIX MHOTOYTOJIBHUKOB. Tpucekius yria.
Ksagparypa kpyra. Y nBoenue kyba. cropus uncna n. 3omotoe ceuenue. «Hauana» EBknuna. JI.
Oiinep. H. U. JlobaueBckuii. MicTtopus nsaroro mocrynara.

N300perenune MeToga KOOPANHAT, TO3BOJISIONIETO MEPEBOIUTh T€OMETPUYECKIE OOBEKTHI Ha
s3b1K anreOpsl. P.[lexkapt u [1.depma. [Ipumepsl pa3nuyHbIX CHCTEM KOOPAWHAT HA TJIOCKOCTH.

7 KkJjace

1. HavaabHble reomeTpuueckue cBeaenusi (10 yacon)
[Ipsimast u otpe3ok. Jlyuy u yros. CpaBHeHHE OTpe3KOB U yrioB. M3Mepenune orpe3koB. M3mepenue
yrioB. CMeXHbIE U BEpTHKAIbHBIE YIIIbI. [leprneHauKynspHble npsSMble.

O6’LHCHHTB, YTO TAKOC OTPEC30K, JIyd, YIroJi, KaKUuc (I)I/Il"prI Ha3bIBAKOTCA PABHBIMHU, KdK CPABHHBAKOTCA U
HU3MEPAKOTCA OTPE3KU U YI'JIbI, YTO TAKOC I'padyC U I'palyCHas Mepa yriia, KaKou YI'oJI Ha3bIBaCTCA
MpsAMBIM, TYIIBIM, OCTPLIM, paSBépHYTLIM, YTO TAKOC CCPCArHA OTPE3Ka U 6I/ICCCKTpI/Ica yriia, Kakue
YIJIbl Ha3bIBAKOTCA CMCIKHBIMH U KAKUC BEPTUKAJIBHBIMU (l)OpMyJ'II/IpOBaTB 1 000CHOBBIBATH
YTBCPIKKIACHUA O CBOMCTBAX CMEKHBIX U BCPTUKAJIBHBIX YI'JIOB; O6’bHCH5{TB, KaKHC MMPAMbBIC HA3bIBAIOTCA
NEpNCHAUKYIIAPHBIMU, q)OpMy.HI/IpOBaTL 1 000CHOBBIBATH YTBCPIKKACHHUC O CBOICTBE ABYX IIPAMBIX,
NEPNCHAUKYIIAPHBIX K TpeTBeI\/’I; H306pa)I(aTL " PACIlO3HABATH YKA3daHHBIC HpOCTeI\/'IH_II/Ie (I)I/Il"prI Ha
YCPTEIKAX,; pCHIATh 3a/la4H, CBA3AHHLIC C OTUMU HpOCTCfH.HPIMPI (bHpraMI/I.

2. Tpeyroabuuku (17 yacos)
TpeyrosbHuk. I1epBelii IpU3HAK PaBEHCTBA TPEYTOJIBHUKOB. IlepnieHquKyIsp K NpsMOH.
Menuanbl, OMCCEKTPHUCHI M BHICOTHI TPEYTroJIbHUKA. BTOpOii 1 TpeTuii mpu3Hak paBeHCTBA
TPEYroJabHUKOB. OKPYKHOCTb. 3aJjaul Ha IOCTPOEHHUE.



OOBsACHATD, Kakasi (pUrypa Ha3bIBACTCS TPEYTOJIHHUKOM, YTO TAKOE BEPIIUHBI, CTOPOHBI, YIIIbI U
MEPUMETP TPEYTOJIbHUKA, KAKOH TPEYTOJIbHIUK HAa3bIBAETCS PABHOOCIPCHHBIM U KAaKOH
PaBHOCTOPOHHUM, KaKUE TPEYTrOJIbHUKU HA3bIBAIOTCS PABHBIMU; N300pa)kaTh U paclo3HaBaTh Ha
gepTexkax TPEeYroJbHUKU U UX AJIEMEHTHI; (OpMYyIHpOBaTh U JOKA3bIBATh TEOPEMBI O IIPU3HAKAX
PaBEHCTBA TPEYTOJIbHUKOB; OOBSCHATH, YTO HA3BIBACTCS MEPIICHIUKYIISIPOM, TPOBEACHHBIM U3 JIaH-
HOU TOYKH K JJAaHHOU MPsSMOiA; POpMYITHPOBATh U IOKA3BIBATh TEOPEMY O MEPICHANKYISAPE K MPIMOH;
OOBSICHATH, KAKME OTPE3KU HA3BIBAIOTCS MEAMAHOU, OMCCEKTPHUCON M BBICOTON TPEYTOJIbHUKA;
dbopMyIHpOBaTh | JOKA3bIBaTh TCOPEMBI O CBOMCTBAX PaBHOOSIPEHHOTO TPEYrOJIbHUKA; pElIaTh
3aJ]a4M, CBSI3aHHBIE C MIPU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB M CBOMCTBAMU PaBHOOEIPEHHOTO
TPEYroJibHUKA; POPMYIHUPOBATH OTIPEIETICHNE OKPY>KHOCTH; OOBSACHATH, UTO TAKOE LIEHTP, PAJIUYC,
XOp/a U JUaMeTp OKPYKHOCTH; peliaTh MpOCTeHIINe 3aJaul Ha IOCTPOeHHUE (IOCTPOSHUE yIiia,
PaBHOTO IAaHHOMY, TTOCTPOCHHE OMCCEKTPUCHI YIJia, MOCTPOSCHUE MEPTICHANKYISIPHBIX MPSIMBIX,
MIOCTPOEHUE CEPEIMHBI OTPE3Ka) U O0Jiee CI0KHbIE 3a/1a4M, UCTIOJIb3YIONNE YKa3aHHbIE POCTeHIINneE;
CONOCTABJIATH MOJTYYEHHBIA PE3YIIBTAT C YCIOBUEM 33/1a4N; aHATM3UPOBATH BO3MOXKHBIE CITyYaH.

3. IMapaaaenabnsie npsiMbie (13 yacoB)
HapaJ'IJ'ICJ'II)HBIC IpsAMBIC. HpI/ISHaKI/I NnapaujaCJIbHOCTH ABYX IIPAMBIX. Axcuoma mapaJljICJIbHBIX
MIPSIMBIX.

DopMyIUPOBATH ONPEEIICHUE TTAPAIEITBHBIX MPSMBIX; OOBSICHITH C IIOMOIIBIO PUCYHKA, KaKHe
YTI16I, 00pa30BaHHBIC TIPH MEPECEUCHUH JABYX MPSIMBIX CEKYIIIEH, HA3bIBAIOTCS HAKPECT JISKAIINMH,
KaKHe OJTHOCTOPOHHUMH U KaKHe COOTBETCTBEHHBIMU; (DOPMYIMPOBATH U JIOKA3bIBATH TEOPEMEI,
BBIpAKAIOIIME TPU3HAKH MAPaIETFHOCTH JABYX MPSIMBIX; OOBSICHSATH, YTO TAKOE aKCHOMBI
reOMETPUH U KaKhe aKCHOMBI YK€ HCII0JIb30BaIUCh paHee; (opMyIUpOBaTh AKCHOMY MapauIeIbHbIX
MPSIMBIX U BBIBOJUTH CIEACTBUS U3 HEE; (POpMyTupOBaTh U I0KA3bIBaTh TEOPEMBI O CBOICTBAX
napasuieIbHbIX IPSMBIX, 00OpaTHBIE TEOpEMaM O PpU3HAKaX MapajuIeTbHOCTH, CBA3aHHBIX C HAKpECT
JIeXKAIIMMH, COOTBETCTBEHHBIMU U OJJHOCTO POHHUMHU YIJIaMHU, B CBSI3H C 3TUM OOBACHSATH, YTO TAKOE
YCIIOBUE U 3aKJII0YEHHUE TEOPEMBI, Kakasi TeopeMa Ha3blBaeTcsi OOpaTHON MO OTHOILIECHUIO K JTaHHOM
TeopemMe; OOBSICHATH, B UM 3aKIIF0YAaETCs METO/] J0Ka3aTeIbCTBA OT MPOTUBHOTO: POPMYIUPOBATH U
JI0Ka3bIBaTh TEOPEMBI 00 yriax ¢ COOTBETCTBEHHO MapauIeIbHBIMU U MEPIICHIUKYISPHBIMUA CTOPOHAMU;
MIPUBOJIUTH MPUMEPBI UCIIOJIB30BAHUS ATOTO METO/Ia; PEIIaTh 3a1a4l Ha BHIUMCIIEHUE, I0KA3aTENbLCTBO U
MOCTPOEHHUE, CBSI3aHHBIE C MapaJICIbHBIMU IPSIMbBIMH.

4. CooTHOIIIeHHE MeKITY CTOPOHAMM U yIJjIaMu TpeyrojbHuka (18 yacon)
Cymma yrioB TpeyroyibHuka. COOTHOIIEHHE MEX/1y CTOPOHAMH U yIIaMH TPEYroJbHUKA.
[IpsimoyrosbHbIe TpeyroibHUKH. [locTpoeHre TpeyroibHHUKA 110 TPEM AIIEMEHTaM.

DopmynHpOBaThH U I0KA3BIBATh TEOPEMY O CyMME YTJIOB TPEYTrOJIbHUKA U €€ CIeICTBHE O BHEITHEM
yriie TPEeYroJbHUKA; IPOBOIUTH KIACCU(PHUKAIIUIO TPEYTOJIbHUKOB 10 yriiaM; GOpMYIUPOBATh U
J0Ka3bIBaTh TEOPEMY O COOTHOIIECHHUSIX MEXKIYy CTOPOHAMHU M yriaMH TPEYrojbHUKA (MpSIMoe U
0o0paTHOE YTBEpXKACHUS) U CICICTBUS U3 HEE, TCOPEMY O HEPABEHCTBE TPEYroJbHUKA; (HOPMYIUPOBAThH
U JI0Ka3bIBaTh TEOPEMBI O CBOMCTBAX MPSAMOYTOJIbHBIX TPEYTOJIBHUKOB (IIPSAMOYTOIbHBIN TPEYroJIbHUK
c yriom 30°, mpU3HAKH paBEHCTBA MPSIMOYTOJILHBIX TPEYTOJBHUKOB); (POPMYIHPOBAThH ONpeAeTICHUS
paccTosHUS OT TOYKHU 0 NPSMOM, paCCTOSHUS MEXKAY NapajlieIbHBIMU MPSIMBIMU; pELIaTh 3a/1a4l Ha
BBIUHCIIEHUE, JI0KA3aTEeIbCTBO U MOCTPOEHUE, CBSI3aHHBIE C COOTHOILICHUSIMU MEXI1y CTOPOHAMU U
yIJIaMU TPEYroJbHHUKA U PACCTOSHUEM MEXY MapalljieIbHBIMU MPSIMBIMU, IPH HEOOXO0IUMOCTH TPO-
BOJIUTH IO XOAY PELICHHS IOMOJIHUTENbHbIE IOCTPOEHUS, CONIOCTABIATH MMOJYYEHHBINA pe3yJbTaT C
YCJIOBUEM 3aJjauH, B 33/1auax Ha MOCTPOECHHUE UCCIIEIOBATh BO3MOXHBIE CIIydaH.

5. TloBTopenue. Pemenne 3anay (10 yacon)

8 kiacce

1. Yersipexyroasuuku (14 yacon)



Mmuoroyronsuukd. [Tapannenorpamm u tpaneuust. [IpsMoyronsHUK, poM0O, KBajapar.

OOBSICHATH, YTO TAKOE JOMaHasi, MHOTOYTOJIbHUK, €r0 BEPIIMHBI, CMEKHbBIE CTOPOHBI, TUArOHAIH,
n300paXkaTh M paclo3HaBaTh MHOTOYTOJIbHUKH HA YepTeXax; MOKa3bIBaTh 3JI€MEHTHI
MHOTOYTOJIbHUKA, €r0 BHYTPEHHIOIO U BHEMIHIOK 00nacTu; GOpMyInpOoBaTh OMpe/iesieHue
BBIIIYKJIOTO MHOTOYTI0JIbHUKA; U300pakaTh U paclio3HaBaTh BBIIMYKJIbIE U HEBBINTYKIIbIE
MHOTOYTOJIbHUKH; (POPMYIUPOBAThH U JIOKA3bIBATH YTBEPKICHUS O CYMME YIJIOB BBIITYKJIOTO
MHOT'OYTOJIbHUKA U CYMME €T0 BHEIIHUX YIJIOB; OOBSICHITH, KAKUE CTOPOHBI (BEPIIIHHBI)
YeThIPEXYTOJIbHUKA HA3bIBAIOTCS IIPOTUBOIIOIOKHBIMU; (POPMYIUPOBATH ONPEAEIEHUS
napajuiesiorpaMMa, Tpareuy, paBHOOEIPEHHOH U PSMOYTOJIbHOW Tpaneluii, MpsMOYroJibHUKa, poM0a,
KBaJpaTa; u300paxaTh 1 paclo3HaBaTh 3TH YETHIPEXYTOJIBHUKH; POPMYIHPOBATH U I0KA3bIBAThH
YTBEPKJEHUS 00 X CBOMCTBAX M MPU3HAKAX; pelIaTh 3aJa4l HAa BBIUHUCIIEHUE, J0KA3aTEIbCTBO U
MIOCTPOEHHE, CBSI3aHHBIE C 3TUMU BUJAMH YETHIPEXYTOJIbHUKOB; OOBACHATH, KAKHE JIBE TOUKH
Ha3bIBAIOTCSI CHMMETPUYHBIMU OTHOCUTENBHO MPSMOM (TOUKH), B KAKOM ciTydae (purypa Ha3blBaeTcs
CUMMETPUYHOM.

2. Inomaan (14 yacos)
[Tnomane MEHOTOYTONMBHUKA. [T10TIaIM TapasuteorpaMMa, TpeyroJibHUKa U Tparenud. Teopema
[Mudaropa.

O6”b$ICH5ITI), KaK IIpOU3BOAUTCA U3MCPCHHUC nﬂomaz[eﬁ MHOTOYT'OJIbHUKOB, KAKHC MHOT'OYTOJIbBHUKHA
HAa3bIBAIOTCA PABHOBCIMKHMHU U KAKHC PaBHOCOCTABJICHHBIMU (1)OpMy.]'II/IpOBaTB OCHOBHBIE CBOMCTBA
TUTOIIA/IEH ¥ BBIBOJUTH C UX MOMOIIBIO (OPMYJIBI TUIOIIAEH TPSMOYTOJIbHIKA, TTapajjieorpaMmma,
TpEeYroJibHUKA, Tpaneuuu; GopMyIupoBaTh U J0Ka3bIBATh TEOPEMY 00 OTHOLIEHUH TUIOHIaACH
TPEYroJIbHUKOB, UMEIOLIUX 110 paBHOMY yriy; (OopMyIupoBaTh U T0Ka3biBaTh Teopemy lludaropa u
oOpaTHyto eif; BBIBOAUTH Gpopmyny ['epoHa asis mioniaau TpeyrojbHUKA; peliaTh 3a1aqd Ha
BBIUHCIICHUE U JI0KA3aTEIbCTBO, CBA3aHHBIE C hopMysIaMu Iiomiaaei u reopemoit [udaropa.

3. IlonoOHbIe TpeyroabHuku (19 yacon)
Onpenenenre no100HBIX TpeyroabHUKOB. [Ipu3naku nomodus tpeyronbHUKoOB. [Ipumenenue
mo00Us K I0Ka3aTelbCTBY TEOPEM M pelieHuto 3a7ad. COOTHOIIEHHE MEX Ty CTOPOHAMHU U yIIIaMH
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OOBSACHATH OHATHE MPOMOPIIMOHATBLHOCTH OTPE3KOB; (OPMYIHPOBATH ONPEACIICHUS
MOIOOHBIX TPEYTOJBHUKOB U Ko dumreHTa noaoous; GopMynupoBaTh 1 J0Ka3bIBaTh TE€O-
peMBIL: 00 OTHOIICHUH IJIOMIAAEH MOAOOHBIX TPEYTOIBHUKOB, O TPU3HAKAX 0 100u S
TPEYroJbHUKOB, O CPEIHEH TMHUU TPEYroJIbHUKA, O IEPECCUCHUN MEANaH TPEYrOJIbHUKA, O
MPOTMOPIMOHATBHBIX OTPE3KAX B MPSAMOYTOJIbHOM TPEYTOJIBbHUKE; OOBSICHATH, YTO TAKOE
METO/I MOI00MS B 33]ja4ax Ha IOCTPOCHHUE, ¥ IPUBOIUTH MMPUMEPHI IPUMEHEHHS 3TOTO
MEeT0/1a; 0OBSICHATH, KAK MOKHO MCII0JIb30BAaTh CBOMCTBA MOJOOHBIX TPEYTOJIbHUKOB B
W3MEPUTEIbHBIX Pa00TaX Ha MECTHOCTH; OOBSICHATh, KaK BBECTH MOHATHE TIO00MS JIJIst
MIPOU3BOJIBHBIX PUTYp; GOPMYTUPOBATH ONIPEAETCHUS U UIUTIOCTPUPOBATH MOHSATHUSI CHHYCA,
KOCHHYCA U TAHT€HCA OCTPOTO yIJjia IPsIMOYTOJIBHOTO TPEYTrOJIbHUKA; BEIBOJIUTH OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO U 3HAUCHUS CUHYCA, KOCUHYCa M TaHTeHca Juist yrioB 30°,
45°, 60°; perath 3a/1a4M, CBSI3aHHBIE C NMOJI00MEM TPEYTOJIbHUKOB, JJIs1 BBIYMCICHUS
3HAYEHHI TPUTOHOMETPUUYECKHX (PYHKIIMH UCIIONH30BATh KOMIBIOTEPHBIE MPOTPAMMBI.

4. Oxpy:xHocTb (17 yacoB)
KacaTenpHas Kk okpyxHOCTH. LleHTpasibHbIe U BOUCAHHBIE YIibl. YeTbipe
3aMeyvarebHble TOUKH TPEYTroJIbHUKA. BrincaHHast 1 onucaHHasi OKPY>XKHOCTH.

HccnegoBaTh B3aMHOE PpacIoJIOKCHHUEC HpSIMOfI " OKPYKHOCTHU, (I)OpMYJ'II/IpOBaTB ONpCaACIICHUC
KacaTelIbHO’ K OKPYXXHOCTH, (bOpMyJ'IHpOBaTB " IOKa3bIBATbh TCOPEMBI: O CBOICTBE KacaTCHBHOﬁ, 0



MpHU3HAaKe KacaTeJIbHOM, 00 OTpe3KaxX KacaTeIbHbBIX, TPOBEAEHHBIX U3 OJHOUN TOYKH; (HOPMYIHPOBATH
MOHATHS [IEHTPAILHOTO YTJIa ¥ TPAJIYCHOU MEPBI IyTH OKPYKHOCTH; (OPMYITHPOBATH U IOKA3bIBATH
TEOPEMBI: O BIUCAHHOM YTJI€, O IPOU3BEICHUH OTPE3KOB MEPECEKAIIUXC XOpA; GOpPMYIHpPOBATh
Y JIOKa3bIBaTh TEOPEMBI, CBSI3aHHbBIE C 3aMeUaTeIbHIMU TOUKAMHU TPEYTOJbHUKA: O OUCCEKTpHCE yria
U, KaK CJEICTBUE, O MEPECeUECHUN OUCCEKTPUC TPEYroJIbHUKA; O CEPEIAUHHOM MEPIEHIUKYIIAPE K
OTPE3KY U, KaK CJIEACTBUE, O MIEPECEUEHNUH CEPEIMHHBIX NEPIIEHAUKYIISIPOB K CTOPOHAM TPEYTrOJIbHUKA;
0 MEePECeUYCHUH BBICOT TPEYTOJbHUKA; (POPMYITHPOBATE ONPEACTICHUS OKPYKHOCTEH, BIIMCAHHOHN B
MHOTOYTOJIbHUK U OTIMCAHHOW OKOJIO MHOTOYTOJIbHUKA; (DOPMYIIHPOBATh U JIOKA3bIBATH TEOPEMEBI: 00
OKPYXHOCTH, BIIMCAHHOM B TPEYTOJbHUK; 00 OKPYKHOCTH, OITUCAHHON OKOJIO TPEYTOJIbHUKA; O
CBOWCTBE CTOPOH ONHMCAHHOTO YETHIPEXYTrOJIbHUKA; O CBOMCTBE YIJ0OB BIMCAHHOTO
YeThIPEXYrOJIbHUKA; PEIIATh 3a/1a4M HA BBIYUCIIEHUE, JOKA3aTENbCTBO U MOCTPOEHUE, CBA3aHHBIE C
OKPYXHOCTBIO, BIUCAHHBIMU U ONIUCAHHBIMHU TPEYTOJIbHUKAMHU U YETBIPEXYTOJIbHUKAMHU;
HCCTIEIOBATh CBOMCTBA KOH(UTypaluii, CBA3aHHBIX C OKPYKHOCTHIO, C IIOMOIIbIO KOMIIBIOTEPHBIX
MPOrpaMM.

5. IloBTopenue. Pemenue 3agayu (4 yaca)

9 KkJiacc

1. Bekropsl (8 yacos)
[Tonsitue Bexktopa. CiioKe€HHUE U BRIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA HA YUCIIO.
[IpuMeHeHre BEKTOPOB K PEIICHUIO 3a/1a4.
DopMyaUpPOBATH OMPEEICHHS U WIUTIOCTPUPOBATh MOHITHS BEKTOPA, €ro JAJIHUHbI, KOJUIMHEAPHBIX U
PaBHBIX BEKTOPOB; MOTUBUPOBATH BBEJICHUE MOHATUN U JEHCTBHI, CBA3aHHBIX C BEKTOPAMH,
COOTBETCTBYIOLIMMHU NMPUMEPAMHU, OTHOCSIIIMMHUCS K (GU3NUECKIUM BEKTOPHBIM BEJIMYUHAM,;
MPUMEHATH BEKTOPHI U IEUCTBUS HAJ HUIMU IIPHU PEIICHUH T€OMETPUYECKUX 3aa

2. Metoa koopaunat (10 yacos)
Koopmunate! Bekropa. [Ipocreiiiue 3anaun B KOOpAMHATAX. Y PaBHECHUE OKPYKHOCTH U TIPSIMOM.

OOBACHATH U WILTIOCTPUPOBATH MOHATHUS MIPSIMOYT'OJIBHOM CHCTEMBI KOOPAUHAT, KOOPAUHAT TOYKU U
KOOPJIMHAT BEKTOPA; BBIBOJAUTH U UCIIOJIL30BaTh MPU PEIICHUU 3324 GOPMYIbl KOOPAUHAT
CepelIMHbI OTPE3Ka, JUIMHBI BEKTOPA, PACCTOSIHUS MEXKY ABYMS TOUKAMH, YPABHEHUS OKPY>KHOCTH U
MPSIMOU.

3. CooTHouIeHHEe MeKIy CTOPOHAMH M YIJIaMH TpeyroJibHuKa. CkajisipHoe Npou3BeeHne
BeKTOpOB (11 yacoB)

CuHyc, KOCHHYC, TAHT€HC, KOTaHI'€HC yriia. COOTHOIIEHHE MEX]ly CTOPOHAMU U YTJIaMU
TpeyroiabHuka. CKaiasipHOE MPOU3BEICHUE BEKTOPOB.

DopMyIMpOBaTh U WILIIOCTPUPOBATH ONPEEIICHNS] CHHYCA, KOCUHYCA, TAHI'€HCA U KOTaHI€HCa
yrioB oT 0 10 180°; BEIBOAUTH OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO U (HOPMYITbI
MIPUBECHUS; POPMYIMPOBATh U JIOKA3bIBATh TEOPEMBI CHHYCOB U KOCUHYCOB, IPUMEHATh UX MPH
pEeLIeHUH TPEYroJbHUKOB; 00BACHATh, KaK HCIOJB3YIOTCS TPUTOHOMETPUYECKHE (POPMYIIBI B
M3MEpUTENIbHBIX paboTax Ha MECTHOCTH; (POPMYIHPOBATH ONpPEAETIEHUs yria MeX/1y BEeKTOpaMu
U CKaJIAPHOTO MPOU3BEJCHUS BEKTOPOB; BHIBOJAUTH (OPMYIY CKAISIPHOTO MPOU3BEJCHUS Yepe3
KOOPAMHATHI BEKTOPOB; (POPMYIUPOBATH U OOOCHOBBIBATH YTBEPIK/ICHHE O CBOWCTBAX CKAJISPHOIO
IIPOU3BEICHMS; UCIIOJIB30BATh CKAJISIPHOE MPOU3BEEHNE BEKTOPOB IIPU PEIICHUH 3a]1ay.



4. JlnuHA OKPYKHOCTH M IJIOIAAb Kpyra (12 yacos)
[IpaBunbHBIE MHOTOYTOJIBHUKU. [[1TMHA OKPYKHOCTH U IIOIIAAb KPYyra.

@opMynUpOBaThH OINpECIICHHE MPABUIHLHOTO MHOTOYT0JIbHUKA; (DOPMYIUPOBATH U IOKA3bIBATh
TEOpPEMBI 00 OKPYKHOCTSX, ONMMCAHHOM OKOJIO MPAaBUJIBHOTO MHOTOYIOJIbHUKA U BIIMCAHHOH B
HET0; BBIBOJIUTH U MCIIOJb30BaTh GOPMYJIbI JJIsl BBIUUCIECHUS IIJIOIIaAN IPAaBUIBHOTO MHOTOYT0JIb-
HHMKAa, €70 CTOPOHBI M pajguyca BIMCAHHON OKPYKHOCTH; pellaTh 3aa4 HAa IOCTPOCHUE
MPaBUIBHBIX MHOTOYT'OJIbHUKOB; OOBSICHATH MOHATHS JJIMHBI - OKPY)KHOCTH U IUIOUIAJU KPYTa;
BBIBOJIUTH (POPMYJIBI /ISl BBIYMCIIEHUS JJIMHBl OKPYKHOCTHU U JUIMHBI AYTH, IIOIIAIN Kpyra U
IUIOLIAAN KPYTOBOTO CEKTOPA; MPUMEHSThH 3TH (POPMYJIbI IPU PEIICHUHU 3a]au.

5. JIBukeHue (8 yacoB)
[Tonsitue neuxenus. [lapannenbHbIi IEPEHOC U TIOBOPOT.

OOBSICHATH, UTO TAKOE OTOOPAXKEHUE TIIOCKOCTU Ha ce0sl M B KAKOM CITydyae OHO Ha3bIBAETCSA
JABHUKCHUEM IIJIOCKOCTH, O6"I7$ICH$[TB, YTO TAKOE€ OoceBas CI/IMMeTpI/ISI, ueHTpaanas[ CI/IMMeTpI/ISI,
MapajuieNbHBIN TEPEHOC ¥ TTOBOPOT; 0OOCHOBBIBATH, YTO 3TH OTOOpaKEHUS TNIOCKOCTH Ha cels
SABJIAOTCA IBUKCHUIMU, O6'I)$[CH${TB, KaKoOBa CBA3b Me>1<)1y JABMKCHHUAMH U HAJIOXKCHUSAMHU,
I/IJ'IJ'IIOCTpI/IpOBaTL OCHOBHBIC BUJIbI )IBI/I)KGHI/II\/’I, B TOM YHUCJIC C IIOMOIIIBIO KOMHBI—OTepHBIX HpO FpaMM.

6. HauyaabHble cBeleHNs U3 cTepeoMeTpuu (8 yacos)
MHororpanHuku. Tena v MOBEpXHOCTH BpallEHUS.

OO0BsACHATH, YTO TAKOE MHOTOTPAHHUK, €T0 TpaHu, pé0pa, BEpUINHbI, AUAroHaIU, KaKon
MHOTOTPaHHHUK Ha3bIBAE€TCS BBIMYKIIBIM, YTO TaKO€ N-yrojbHas Mpu3Ma, €€ OCHOBaHUs, OOKOBbBIE
rpaHu U O0KOBBIE pEOpa, KaKas MpU3Ma Ha3bIBACTCs MPSIMON U KaKasi HAKJIOHHOM, YTO TaKO€ BBICOTA
MPU3MBI, KaKas IpU3Ma Ha3bIBaeTCs MapajulesIenue oM U KaKoi napanieaenune]] Ha3bIBaeTcs
MPSMOYTOIBHBIM; (HOPMYIUPOBATH U 0OOCHOBBIBATH YTBEPHKIEHUS O CBOWCTBE AMAaroHasnei
napajuiesienuiiesia 1 0 KBaapare AMaroHaiu IpsSMOYroJIbHOTO Napajuieenunena; 00ObsICHITh, YTO
Takoe 00bEM MHOTOT'PAaHHUKA; OOBSICHATh, KAKOM MHOTOT'PAaHHUK HAa3bIBAETCS MUPAMUJIOM, YTO TaKOE
OCHOBaHHeE, BepIlIHHA, OOKOBBIE TpaHU, OOKOBBIE pEOpa U BHICOTA MMUPAMMU/IBI, KaKasi MUpaMua
HA3bIBAETCS MPABUIIbHOM, YTO Takoe anodema MpaBUJIbHON MTUPaMUIbl, 0OBICHATH, KAKOE TEIO
Ha3bIBAETCA LIMJIUHIPOM, YTO TAKOE €ro OCh, BRICOTA, OCHOBAHMS, paAnyc, OOKOBasi MOBEPXHOCTH,
obOpasymomiue, pa3BEpTka OOKOBON MOBEPXHOCTH, KAaKUMU (OpMYJIaMU BbIpaxkaroTcs 00bEM U IUIOIAIbL
OOKOBOM MOBEPXHOCTH LUIUH/PA; OOBICHATH, KAKOE TEJIO0 HAa3bIBACTCA KOHYCOM, YTO TAaKOE €ro OCh,
BBICOTA, OCHOBaHUE, OOKOBasi MOBEPXHOCTh, 00pa3yroiue, pa3BEPTka OOKOBON MOBEPXHOCTH, KAKUMU
(dbopmMynamu BeIpaxkarTcs 00bEM KOHYca U IJI0IIaAb OOKOBOW MOBEPXHOCTH; OOBACHSITH, KaKas
MMOBEPXHOCTh Ha3bIBaeTCA CPepoil U KaKOe TeJIO0 Ha3bIBAECTCS IIAPOM, YTO TAKOE PayCc U TUaMeTp
chepsl (mmapa), pacrio3HaBaTh Ha PUCYHKaX MPU3MY, apajuleNenune1, TupaMuIy, HUIUHIP, KOHYC,
map.

7. O06 akcuomax nJaHuMeTpuu (2 yaca)

8. IloBTopenmue. Pemenne 3anau (7 yacos)



Pasznen 3. TemaTuueckoe INIAHUPOBAHME C YKa3aHUEM KoJIn4YeCcTBa 4aCoB,

OTBOAMMBIX HA OCBOCHHEC TEMbI:

YyeoHo — remaTnyeckuii miaad. 'eomerpus 7 Kjaace .

Ne Tema nmporpammel Kon-Bo Kon-Bo
n/m 4acoB KOHTPOJIBHBIX
pabot
1 Thasa 1 10 1
HauanpHbie reomeTprdecKkue CBeIeHUs
2 Ihasa 2 17 1
TpeyroabHUKH
3 Thasa 3 13 1
[TapannenpHble NpsIMbIE
4 Ihasa 4 18 2
COOTHOIIEHHS MEXKTy CTOPOHAMH U yriiaMu
TPEYroJbHUKA
5 [ToBTOpeHue. Pemenue 3anau 10
Bcero: 68 5
YueoHo — TemaTnueckuii mian. 'eomerpus 8 Kiacc.
Ne Tema nporpaMmsl Kou-Bo Kou-Bo
n/m JacoB KOHTPOJIbHBIX
pabor
1 Thasa 1 14 1
YeThlpexyroJIbHUKU
2 Thasa 2 14 1
IImomane
3 Thasa 3 19 2
ITogoGHbBIE TPEYrOJIbHUKH
4 Thasa 4 17 1
OKpyXHOCTb
5 IToBTOpenue. Pemenue 3anau 4 -
Bcero 68 5
YueoHo — TemaTHueckuii mjian. I'eomerpus 9 kiacc.
| N | Tema nporpamMmbl Kon-Bo | Koi-Bo




n/n 4acoB KOHTPOJIBbHBIX
pabor
1 I'nasa 1 8 -
Bekropsl
2 I'nasa 2 10 1
Meron koopauHAT
3 I'nasa 3 11 1
COOTHOIIICHHE MEXK/TY CTOPOHAMH U YTIIaMH
TpeyronpHuka. CKaasipHOE IPOU3BEICHUE
BEKTOPOB
4 I'nasa 4 12 1
J1rHa OKpY’KHOCTH M IUIOIIAJIb Kpyra
5 I'nasa 5 8 1
JBwxenus
6 Inasa 6 8 -
HauanpHble CBEICHUS U3 CTEPEOMETPUU
7 006 akcromax TIaHUMETPUH 2 -
4 IToBTOpenue. Pemenne 3anau 7 -
Bcero 66 4




