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1. IMosicHuTeabHAs 3aMIMCKA

PabGouast mporpamma mo reomeTpuu papaboraHa Ha OCHOBE:

— ®denepanbHOTO TOCYJIApPCTBEHHOTO OOpa30BaTENBLHOTO CTAHAAPTa OCHOBHOTO
obmiero oOpa3oBaHUs, YTBEPXKIASHHOTO IPHUKa3oM MUHHUCTEpCTBA 00pa3oBaHUS U HAYKH
Poccuiickoit @enepamuu ot 17.12.2010 Ne 1897 (pen. 11.12.2020);

— Ionmoxxenust «O paboyeii mporpamMme y4eOHOTO MpeIMETa, Kypca rocy1apCTBEHHOTO
HOY "Yacrtnas mkoia "B3max".

Hacrosimas paboyast mporpamma pazpadoTaHa ¢ y4€ToM:

— TIPUMEPHOW OCHOBHOW O0Opa3oBaTeIbHOW MPOrpaMMbl OCHOBHOTO OOIIEro
o0pa3oBanus (0100peHa perieHneM peaeparTbHOro y4eOHO-METOANICCKOTO O0BEIMHEHUSI 10
o6memy coct. T.H. Cepruenko. — M.: BAK O6pa3zoBanuto, mpotokos ot 8 ampesnst 2015 r. Ne
1/15);

— pabounx mnporpamMm mno reomerpun k YMK: Aranacsan JI.C., byry3zos B.®D.,
Kanomuer C.b. u apyrue. — ['eomerpus. — 7-9 ximace. - AO "UzparensctBo "[IpocBemenue"
/ 3uB b. I'., Meitiep B. M., baxauckuit A. I'. - 3agauu no reomerpuu. — /-11 xmacc. - AO
"UznarenscTBo "lIpocBemienue".

2. Oowan xapaxmepucmuka Kypca

B kxypce yclIOBHO MOXHO BBIICTUTH CIEAYIONINE COJIEpKaTenbHble JuHUM: «HarmsmaHas
reomeTpusi», «I'eomerpuueckne Guryps», «M3mepeHne TreOMETPUUYECKUX BEITUUUHY,
«Koopnunatey, «Bekropb», «Jloruka u MHoxkecTBa», «['eoMeTpuss B  HCTOPUYECKOM
pPa3BUTHIY.

Marepuan, oTHocsmuiics K JmHuM «HarmsmHas reomerpusi» (3JIEMEHTBI HarJIAIHOM
CTEepEOMETPUHN) CHOCOOCTBYET Pa3BUTHIO MPOCTPAHCTBEHHBIX IMPEACTABICHUN yyalluxcs B
pamMKax U3y4eHUs TUIaHUMETPHH.

Conepxxanne paznenoB «l'eomerpuueckue ¢Gurypbl» u «lM3MepeHue reoMeTpuvecKux
BENTMYMH» HaueneHo Ha [loiyuyeHne KOHKPETHBIX 3HAHUN O IeOMETpHUYecKOol ¢urype kKak
Ba)KHEHUILIEH MaTEeMaTUYECKOW MOJIENH JUIsl ONMCAHUs OKpYXx)aromiero Mmupa. CucremaTnueckoe
W3Y4YE€HHUE CBOMCTB T€OMETpUYECKUX (GUTYpP MO3BOJUT Pa3BUTh JIOTMUECKOE MBIIIJICHHE U
MOKa3aTb MPUMEHEHHE JTHX CBONCTB IMPH pELICHUU 33Ja4 BBIUMUCIUTEIBHOTO U
KOHCTPYKTUBHOTO XapakTepa, a TaKKe MPaKTUYECKUX.

Marepuan, oTHocsAlMiics K conepxaTenbHbM JuHUSAM «Koopaunatel» u «BekTopbl», B
3HAYUTENIBHOM CTENEHN HECET B ce0e MEXKITpeIMETHbIE 3HAHHSI, KOTOPbIe HAXOIAT IPUMEHEHUE,
KaK B Pa3JINYHBIX MAaTEMaTHYECKUX AUCUUILTMHAX, TAK U B CMEKHBIX IIpeaMeTax.

OcoOenHocThI0 TUHUH «JIOTHKa 1 MHOKECTBa» SBIISETCS TO, YTO MPEACTAaBICHHBIN 3/1€Ch
MaTepuan MPEeUMYIIECTBEHHO H3y4aeTcs MPH PACCMOTPEHUHU Pa3IMYHBIX BOIPOCOB Kypca.
CooTBeTCTBYIOIIMI MaTepuan HaleleH Ha MaTeMaTUYeCKOe pa3BUTHE  yYallluxcs,
(dhopMHpoBaHKE Y HUX YMEHHSI TOYHO, CKATO U SICHO M3JIaraTh MBICJIH B YCTHOW U MUCHMEHHON
peun.

Jluaus «'eomMeTpuss B HUCTOPUYECKOM DPA3BUTHW» IMpeAHa3HaueHa s (popMUpoBaHUs
MIPEJICTAaBICHU O TeOMETPUU KaK YacTh YeNOBEUECKOW KyIbTYphI, Ui OOIIEro pa3BUTHS
IIKOJIbHUKOB, JUIS CO3AaHUS KYJIbTYPHO-UCTOPUYECKON Cpelibl 00ydeHHI.

Tpebdosanua Kk peyromamam 0C60eHUA COOEPIHCAHUSA KypCa

[Iporpamma  obecrieunBaeT  JOCTHIKEHHE  CICAYIONIMX  PE3yabTaTOB OCBOCHHUS
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00I1Iero 0Opa3oBaHMUs:

JUYHOCMHbLE:

1) ¢gopmupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH
oOydaronmxcs K CaMOPa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAIIUM K OOYYCHHIO U
MO3HAHUIO, BBIOOPY AanbHElero oopazoBanus Ha 6a3e OPUEHTUPOBKU B MUpPE Mpodeccuii u
MpoQecCHOHANBHBIX  MPEANOYTeHH, OCO3HAHHOMY  MOCTPOCHHMIO  WHAWNBUAYATbHOM
00pa30BaTeNbHON TPACKTOPUH C YUETOM YCTOMUMBBIX TO3HABATEIILHBIX HHTEPECOB;



2) popMupOBaHUE IIEJIOCTHOIO MHPOBO33PCHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIOPA3BUTHSI HAYKH M OOIIECTBEHHOM MPAKTUKY;

3) dhopmupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHUH M COTPYJHHYECCTBE CO
CBEPCTHUKAMM, CTAPLUIMMHU U MJIQIIINMHU B 00pa30BaTEIbHOM, 0OIIECTBEHHO MOJIE3HOM, YUeOHO -
HCCIIEI0BATENILCKOM, TBOPUECKOM U APYIHX BUIAX JCATEIHHOCTH;

4) yMeHue sICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHON M MHUCHBMEHHOW peuw,
MMOHUMATh CMBICII IOCTABJICHHON 3a/1a41, BBICTPAUBATh apIyMEHTAIUIO, IPHBOUTH IIPUMEPHI U
KOHTPIIPUMEPHI;

5) KpUTHUYHOCTH MBINUICHUS, YMEHHE pACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTIINYATH TUIIOTE3Y OT (haKTa;

6) KpeaTWBHOCTb MBIIUICHUS, HHUI[HATHBY, HAXOMYMBOCTh, AKTUBHOCTH TPU PEIICHUH
TeOMETPUIECKUX 33]1a4;

7) yMEHHE KOHTPOJIUPOBATH MPOIECC U Pe3yIbTaT YueOHOW MaTeMaTHUECKOM eI TEIbHOCTH;

8) crnocoOHOCTh K SMOIMOHATIBHOMY BOCHPHUSTHIO MaTeMaTH4YeCKUX OOBEKTOB, 3ajad,
pELIeHUH, PacCyXICHHI;

MemanpeomemHule:

1) yMeHHEe CcaMOCTOSTENIbHO IUIAHUPOBATh AIBTEPHATHBHBIC MYTH JOCTIIKCHUS IICIICH,
OCO3HAHHO BBHIOMPATh HanOoJiee Y3PPEeKTUBHBIE CTOCOOBI PEIICHHS YUeOHBIX U MTO3HABATEIIBHBIX
3amaq;

2) yMeHHE OCYIIECTBISTh KOHTPOJb MO Pe3ylbTaTy M IO CHOCO0Y JACHCTBHS Ha YPOBHE
MIPOU3BOJIEHOTO BHUMaHHSI U BHOCUTHh HEOOXOAMMBIE KOPPEKTHBHI;

3) yMeH#He a/IeKBaTHO OI[CHUBATh MPABUIIBHOCTh MM OMTMOOYHOCTh BBIMIOJIHEHHS yIeOHOM
3a1auu, €€ 00BEKTHBHYIO TPYJHOCTh H COOCTBEHHBIE BO3MOXXHOCTH €€ PelICHUS;

4) 0co3HAaHHOE BJIAJICHUE JIOTUYCCKHUMHU JICHCTBUSIMU OTPEICICHHsI TIOHATHIH, 0000IICHNS,
YCTaHOBJICHHSI aHAJIOT Ui, KJlTacCU(UKAIIUU HAa OCHOBE CAaMOCTOSITEJILHOTO BhIOOpA OCHOBAHU U
KPUTEPUEB, YCTAHOBJICHHSI POJIOBUIOBBIX CBSI3EH;

5) yMeHHe YCTaHABIMBaTh MPUYUHHO-CICICTBEHHBIC CBS3U, CTPOUTH JIOTHYECKOE
paccyxJeHue, yMO3aKitoueHHe (MHIyKTUBHOE, ACTYKTUBHOE U M0 aHAJOT'HH) U BBIBOJIBL;

6) yMmeHue co3aBarh, MPUMEHSTh M TPE0OPA30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA,
MOJIENIU M CXEMBbI JUIS PellleHus] y4eOHbIX U M03HABATENIbHBIX 3a/1a4;

7) yMeHHE OpraHM30BBIBaTh Y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JCATEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMU: OMPEIENATh LEIH, pacnpeaensiTs GyHKIUN U POJU YYaCTHUKOB,
o0mue crocoObl paboThl; yMEHHE pabOTaTh B TPYIIIIE: HAXOAUTH O0IIIEe pEIICHUE U pa3peliaTh
KOH(DJIUKTH HAa OCHOBE COTJIACOBAHMS MO3ULIMM M y4€Ta HHTEPECcOB; CIyIIaTh MHapTHEPA;
(dhopMynupoBaTh, apryMeHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

8) dopmupoBanue u pasBuTHE y4eOHOH W OOIIENOJIL30BATEIbCKOW KOMIIETEHTHOCTH B
obnmacTu  MCMONb30BaHHUs  MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX  TexHosoruid  (UKT-
KOMIIETEHTHOCTH);

9) mnepBOHaYaJbHBIC TMPEACTABICHUS 00 HMIOCIX W O METOJaX MaTeMaTHKd Kak 00
YHHUBEPCATbHOM SI3bIKE HAYKH M TEXHHUKH, O CPEICTBE MOACITUPOBAHNUS SBICHUI U IPOIIECCOB;

10) ymeHHe BUETh MAaTEMATUIECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYAIHH B IPYTUX
TUCIUILTAHAX, B OKPYKAOIIEH KU3HU;

11) yMeHHE HAXOMUTh B PAa3JIMYHBIX HCTOYHHKAX HH(POPMAIIUIO, HEOOXOAUMYIO JUIS
pelieHnss MaTeMaTHYeCKUX MpoOsieM, M TMPEACTaBIsATh €€ B MOHATHOW (opMe; MpUHUMATh
peleHe B yCIOBUAX HEMOJTHON M N30BITOYHOMN, TOUHOM U BEPOSITHOCTHOM MH(pOPMALIUY;

12) ymeHHe MOHUMATh U UCIIOJIb30BaTh MAaTEMAaTHYECKUE CPEACTBA HATJISHOCTH (PUCYHKH,
YepTekKH, CXEMBI U JIP.) Ui WLTIOCTPAINH, HHTEPIIPETALUU, apTyMEHTAIlIH;

13) yMmeHHWe BBIIBUTATh THUIOTE3bl MPU PEIICHUH YUYEOHBIX 3ala4 W T[OHUMATh
HE00X0AMMOCTh X MPOBEPKHU;

14) yMmeHue MPUMEHSTh WHAYKTHBHBIC M JICIYKTUBHBIC CIIOCOOBI PacCYKICHUMN, BUICTh
pa3IUYHbIE CTPATETUH PELICHUS 3a/1a4;

15) MNOHUMAHUC CYHNIHOCTHU AJITOPUTMHYCCKUX HpCIlHI/IcaHI/Iﬁ U YMCHUC JIeNCTBOBaTh B



COOTBCTCTBUU C MPCAJIOKCHHBIM AJITOPUTMOM;

16) ymeHHE CaMOCTOSITEJILHO CTaBUTH IICJIH, BBHIOMpATh M CO3[aBaTh AJTOPUTMBI IS
pelIieHus yueOHBIX MAaTeMAaTUYECKUX MPOOIIEM;

17) yMeHHE TUTAaHUPOBATh M OCYIIECTBIIATH JCSATEIBHOCTh, HANPABJICHHYIO HA PEIICHHUC
3aJ1a4KCCIIeI0BATEIBCKOTO XapaKTepa;

npeomemHule:.

1) oBiameHre 0a30BBIM TMOHATHHHBIM alllapaToM IO OCHOBHBIM pasjejaM COJCpPKAHHUS;
MIPEJICTaBJICHUE 00 OCHOBHBIX M3yYaeMbIX MOHATHUAX (YHUCII0, TeOMETpHUecKas GUrypa, BEKTOp,
KOOpPJIMHATHI) KAaK BAKHEHUIIMX MAaTEMaTHYCCKHMX MOJIENSIX, ITO3BOJISIONIMX OIMUCHIBATE U
M3y4yaTh pealibHbIC MIPOIIECCHI U SIBJICHUS,

2) ymenue paboTaTh C TEOMETPUYECKHM TEKCTOM (aHaJM3WpOBaTh, W3BJIEKATh
HEO0O0X0UMYI0 HH(GOPMAIINIO), TOYHO M TPAMOTHO BBIpaXKaTh CBOM MBICIIM B YCTHOU H
MACBMEHHOW peYr C TPUMEHEHHEM MaTEeMaTHYeCKOW TEPMUHOJIOTUM W CHMBOJIHKH,
WCII0JIb30BaTh PA3NIMYHBIC SI3BIKM MAaTEMAaTHKH, MPOBOJIUTH KIACCU(DUKAINH, JIOTHUSCKUE
000CHOBaHMUsI, I0OKA3aTEILCTBA MATEMATHIECKUX YTBEPKICHUI;

3) oBJajicHNE HaBBIKAMH YCTHBIX, TUCHBMEHHBIX, HHCTPYMEHTAIBHBIX BBIYMCICHHIA;

4) oBIajieHHE TEOMETPHUYECKUM SI3BIKOM, YMEHHE HCIIOJb30BaTh €ro I OIHCAHHS
MPEAMETOB  OKPY)KAIOIIIETO MHpa, pPa3BUTHE MPOCTPAHCTBEHHBIX TMPEJACTABICHUNA U
M300pa3UTENbHBIX YMEHUHN, TPUOOPETEHNE HABBIKOB T€OMETPUUECKHUX MTOCTPOCHHIA,

5) ycBOEHHE CHCTEMATHYECKHX 3HAHHWU O IUIOCKUX (UTypax W MX CBOMCTBAX, a TakXKe Ha
HarJIITHOM YPOBHE — O TIPOCTEHITUX MPOCTPAHCTBEHHBIX TEJAaX, YMEHHE IPUMEHSTH
CHUCTEeMAaTHUYECKUE 3HAHUS O HUX JUIS PEIICHUS TCOMETPUUISCKUX U TPAKTHUSCKUX 3a7ad;

6) ymeHue H3MEpATH JIHHBI OTPE3KOB, BEIMUYUHBI YITIOB, MCIIOJH30BaTh (POPMYJIBI IS
HaX0XJACHUS EPUMETPOB, IO U 00BEMOB FeOMETPUUECKUX PUTYD;

7) yMeHHE TIPUMEHSATh M3YYCHHBIC MOHATHS, PE3YJIbTAThl, METOIbI ISl PEIICHUS 3aad
MPaKTUYECKOIO XapakTepa M 3aJad W3 CMEXHBIX JAUCUUIUIMH C HCIOJIb30BAHUEM IPU
HE0OXO0IMMOCTH CIIPABOYHBIX MaTepUasoB, KaIbKyJIATOPa, KOMIBIOTEPA.

Conep:xaHue Kypca reomeTpun 7-9 kjiaccon

Harasanas reomerpusi. Harnsigasie npeacTaBieHus o MPOCTPAHCTBEHHBIX QUrypax: Kyo,
napajuiefienunesa, Ipu3Ma, nupaMmuja, map, cdepa, koHyc, IMHAp. HM3o0paxkeHue
npoctpaHcTBeHHbIX  ¢uryp. Ilpumepsl  ceuenuit. MHOrOrpaHHHKH. [IpaBuiibHBIC
MHOTOTrpaHHUKU. [IpuMeps! pa3BEPTOK MHOTOTPAHHUKOB, LIMIIMH/IPA U KOHYCA.

[Tonsite 06bEMa; enuuuIbl 00bEMa. OOBEM MPSAMOYTOJIBLHOTO MapalljieNenumnesaa, Kyoa.

I'eomerpuueckne purypsl. [Ipsmeie u yriusl. Touka, npsimas, miockocTb. OTpe30K, Jyd.
Yron. Bunel yrios. BepTukanbHbie U cMEXHbIE YIIIbl. brccekTpuca yria.

[TapannensHbie ¥ nepecekaromuecs npsimbie. [lepnenaukynspHbie npsimbie. TeopeMbl 0O
MapajuIeNbHOCTH U MEePHeHIUKYIIPHOCTU NpsAMbIX. [lepneHaukynsp u HaKJIOHHAS K MPAMOiL.
CepenMHHBIN IEPIEHAUKYISIP K OTPE3KY.

I'eomerpuueckoe mecto Touek. CBoiicTBa OHMCCEKTPUCHI YIila U CEPEeIUHHOIO
MIEePIEeHIUKYIIApPa K OTPE3KY.

TpeyronbHuk. BpicoTa, Meauwana, OucceKTpuca, CpelHss JHUHHUS TPEYroJbHUKA.
PaBHOOEIpeHHBIE U PABHOCTOPOHHHE TPEYTOJILHUKHU; CBOMCTBA M IPU3HAKH PABHOOEIPEHHOTO
TpeyroibHuKa. Ilpu3Haku paBeHCTBa TPEYroiabHUKOB. HepaBeHCTBO  TpeyroJibHHKA.
CoOOTHOIIEHHS MEX/1y CTOPOHAMHM U YIJIaMH TPEYTOJIbHUKA.

Cymma yrioB TpeyrosibHHKa. BHemHue yriuel TpeyronbHuka. Teopema daneca. [Togooue
TpeyroabHukoB. [Ipu3naku mogoOust TpeyroiapHukoB. Teopema Iludaropa. Cunye, kocunyc,
TaHTe€HC, KOTAHM€HC OCTPOro Yrja MpsSIMOYToJIbHOTO TpeyroyibHuka u yrioB ot 0 mo 180°;
MpUBEJIEHUE K OCTpOMYy yriy. PelieHne npsiMOYroJIbHBIX TPEYroJabHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOpPMyIbI, CBS3BIBAIOLUIME CHUHYC, KOCHUHYC, TaHI€HC,
KOTaHI'€HC OJJTHOIO M TOTO K€ yria. Pemenue TpeyroJbHUKOB: TEOpEMa KOCUHYCOB U TEOpEMa
CHUHYCOB. 3aMeuaTelbHble TOYKU TPEYrOJIbHUKA.



YerbipexyronbHuk. [lapamtenorpamm, ero cBolcrBa W npu3Hakd. [IpsSMOYroJibHUK,
KBaJ[paT,poMO, MX CBOWCTBA U MPpU3HAKU. Tpamnenusi, cpeHss JINHUS TPareum.

MHoroyrospHuK. Beinykible MHOroyronbHukH. CyMMa yriioB BBIITYKJIOTO MHOTOYTOJIbHUKA.
[IpaBunbHBIE MHOTOYT'OJIBHUKH.

OxkpyxHOCTb U Kpyr. Jlyra, xopaa. Cekrop, cermeHT. LleHTpanbHbli yroJi, BMUCaHHBINA YToJl,
BEJIMYMHA BIIMCAHHOTO Yyria. B3auMHOe pacnonoxeHue NOpsMONH U OKPY)KHOCTH, ABYX
okpyxHocTell. KacaTenbHas U cexylias K OKpy>KHOCTH, UX CBOICTBa. BriucaHHble U onucaHHbIE
MHOTOYI'0JIbHUKH. OKpPYKHOCTb, BIIMCAHHAS B TPEYTOJIbHUK, U OKPY>KHOCTb, OITUCAHHAsI OKOJIO
TpeyrojbHUKa. BrincaHHble 1 ONIMCAaHHbBIE OKPYXHOCTH IIPaBUIIBHOTO MHOTOYT OJIbHHKA.

I'eomerpuueckue npeodpazoBanus. [lonarue o paBeHcrBe ¢uryp. [loHsTHEe O ABMKEHHUH:
oceBasl U LIEHTpajJbHAasi CUMMETpPUH, NapajUleNbHbIM nepeHoc, noBopoT. Ilonarue o nonodbuun
(buryp 1 roMOTETHH.

[TocTpoenus ¢ nOMOIIbIO HUPKYJIS U IMHEHKU. OCHOBHBIE 337]a4U Ha IOCTPOECHUE: JIETICHNE
OTpE3Ka IOI0JIaM; ITOCTPOCHME YIJIa, PABHOTO AAHHOMY; IIOCTPOEHUE TPEYrOJIbHUKA IO TPEM
CTOpPOHAM; MOCTPOEHUE MEPIIEHANKYIISIpA K MPSAMOM; MOCTPOEHUE OUCCEKTPHUCH yria; AeJeHIe
OTpE3Ka Ha 71 PaBHBIX YaCTEM.

Pemenue 3a1a4d Ha BBIYHMCIIEHUE, JOKA3aTEIBCTBO U IOCTPOCHUE C UCIIOJIH30BAHUEM CBOWCTB
M3Y4YEeHHBIX QuUryp.

HN3MepeHue reomeTpudeckux BeJU4uH. /inHa otpeska. PacctostHue oT TOYKH 10 TPSMOM.
PaccrostHue Mexay nmapanienbHbIMU TPSIMBIMHU.

[IepuMeTp MHOTOYrOJIbHUKA.

JlIvHa OKPYKHOCTH, YUCIIO T, IJIMHA YT OKPY>KHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXKy BEIMYUHON LIEHTPAJIBHOTO YIila U JJINHOM J1yra
OKPYXHOCTH.

[Tonsitne momanu miaockux ¢uryp. PaBHOcocTaBieHHbIE M DPABHOBEIUKUE (DUTYPBHI.
[Inomane npsmoyronsHuka. Ilmomaan mnapamienorpaMma, TpPEyroJabHUKA W TPAaICLHH.
[lnomane MHOTOYronbHUKa. [lmomaas kpyra u miomans cekrtopa. COOTHOIIEHHUE MEXKIY
TJTOIAIIMH TIOJTOOHBIX (QUTYD.

Pemenue 3a1a4 Ha BRIUKCIICHHE U I0KA3aTEIbCTBO C UCIOJIb30BAaHUEM U3YYEHHBIX (POpMYII.

Koopauuarbl. VYpaBHenuwe tnpsamoil. KoopaunaTel cepenunbl otpe3ka. Dopmyna
pacCTOSHUSA MEXy ABYMSI TOUKaMU IIJIOCKOCTH. Y PaBHEHHE OKPY>KHOCTH.

Bekrtopbl. [imaa (Momynb) Bektopa. PaBeHcTBO BekTOpoB. KosummHeapHbIE BEKTODEI.
Koopaunatsl BekTOopa. YMHOKEHHE BEKTOPA HA YUCII0, CyMMa BEKTOPOB, Pa3JI0KEHUE BEKTOPA
10 ABYM HEKOJUIMHEAPHBIM BeKTOpaMm. CKaJsipHOE MPOU3BEAECHHUE BEKTOPOB.

TeopeTuKO-MHOKeCTBEHHbIC TOHATHS. MHOXECTBO, JIEMEHT MHOXKECTBA. 3aJaHHUe
MHOXECTB TMEPEUUCICHUEM 3JIEMEHTOB, XapaKTE€PUCTHYECKUM cBoMcTBOM. IloamHO)KeECTBO.
OObenrHeHne U NepecedyeHre MHOYKECTB.

JuemMeHThl Jorukm. Omnpenenenue. AKcHMOMBI M TeopeMbl.  JloKa3aTeiabCTBO.
Jloka3zaTtenbcTBO OT mpoTHBHOTO. Teopema, oOpatHas nanHoi. [IpuMep u koHTpHpuUMED.

[TonsiTHE O PaBHOCHIIBHOCTH, CJIE€IOBAHHUH, YIIOTPEOICHUE JOTUYECKUX CBSI30K el ..., Mo
.oy 8 MOM U MOJILKO 8 MOM ClIyuae, JJIOTUUECKUE CBS3KU U, UJIU.

I'eomeTpusi B ucropnueckom passutum. Ot 3emiiemepust k reomerpud. Iludarop u ero
mkona. Danec. Apxumen. [locTpoeHne npaBWIBHBIX MHOTOYTOJIBHMKOB. Tpuceknus yria.
Ksanparypa kpyra. Y nsoenue kyba. Ucropus uncna . 3o1otoe ceuenue. «Hagana» EBknuna.
JI. Oiinep. H. U. JlobaueBckuii. MicTropus nsToro nocrynarta.

N306peTenne mMetoa KOOpIUHAT, TIO3BOJISIONIETO MEPEBOJUTh F€OMETPHUUECKUE OOBEKTHI
Ha s3bIk anreOpbl. P. Jlexkapt u II. @epma. Ilpumepsbl pa3nuyHbIX CHCTEM KOOpPJMHAT Ha
IIJIOCKOCTH.

YYEBHO-METOJJMYECKHNI KOMITJIEKC

OcCHOBHasl | JIOTIOJIHUTENBHAS JTUTEpATypa:
1. Aranacsu JI. C., byry3os B. ®@., Kagomues C. b. u ngp. ['eomerpus, 7-9 kmaccer:
VYuel. s obmeoOpazoBat. Yupexaenuit / M.: IIpocsemenue, 2020.



2. 3uB b. I'. 3amaun no reomerpum s /—11 kimaccos/ b. I'. 3uB, B. M. Meiinep, A. T.
baxanckuit. — M.: [Ipocsemenue, 2020.

ITnanupyemoie pe3ynomameol uzyuenus Kypca zeomempuu 6 7-9 knaccax
Harasianasi reomerpust
BEIyCKHUK HaydUTCS:
1) pacmo3HaBaTh Ha YepTEXkKax, PUCYHKAX, MOJCIISAX M B OKPYKAIOIIEM MHUpE IUIOCKHE

UIIPOCTPAHCTBEHHbBIE T€OMETPUUECKHE (PUTYPHI;

2)  pacrio3HaBaTh pa3BEPTKH Ky0a, MPSIMOYrOJbHOTO IapajUIeNeuIe/ia, MPaBHIbHON
MUpaMU/Ibl, HIWIMHIPA U KOHYCA;

3)  ompenensaTh MO JMHEWHBIM pa3MepaM pa3BEPTKU (UTypHI JIMHEHHBIC pa3Mepbl caMoii
¢burypsl 1 Ha000pOT;

4)  BBIYUCIIATH 00BEM MPSAMOYTOJILHOTO

napajuienenumea. BellyCKHUK MOJIydUT BO3MOKHOCTb:

5)  BBIUUCIATE O0BEMBI MPOCTPAHCTBEHHBIX F€OMETPUYECCKUX (HUTYp, COCTABICHHBIX M3
MPSIMOYTOJIBHBIX NAPAJIIEIICTIUIIEIOB;

6) yrIyOMTh U pa3BHUTh MPEICTABICHUS O MPOCTPAHCTBEHHBIX FTEOMETPHUCSCKUX (DUTYpax;

7)  TPUMEHSATH MOHATHE Pa3BEPTKHU JUTS BHIOIHEHUS IPAKTHYECKUX PACUETOB.

I'eomeTpuuyeckue purypsl
BoInmyckHUK Hay4uuTCA:
1)  1OJB30BaTHCS SI3BIKOM MEOMETPHH JUTS OMUCAHUS MPEJAMETOB OKPYXKAIONIET0 MUpa U

WXB3aHMHOTO PACITOJIOKCHHS,

2)  pacro3HaBaTh U M300pakaTh HA YEePTEXkKAaX U PUCYHKAX T€OMETPHUECKUE (DUTYPBI U X
KOH(pUTYpAINH;

3)  HAXOJWTh 3HAYCHUS [UIMH JTMHEHHBIX JIEMEHTOB (DUTYP U UX OTHOILICHHUS, IPATyCHYIO
Mepy yrioB ot 0O mo 180°, mpumeHsis ompeneneHus, CBOWCTBAa M MpPHU3HAKH (UTYP U UX
AJIEMEHTOB, OTHOIICHHS GUTyp (paBEHCTBO, MOI00HME, CUMMETPUU, TTOBOPOT, MapasuIeIbHbIN
MepPEeHOC);

4)  omepupoBaTh C HAYaJlbHbIMH [OHATHSAMU TPUTOHOMETPUM W  BBITOJIHATD
AJIEMEHTapHbBICONIePAUY HaJl PYHKIHSIMH YTJIOB;

5) pemrate 3a7auM Ha JIOKA3aTebCTBO, ONMUPAsACh HAa HM3YYEHHbIC CBOMCTBA (puryp u
OTHOIIECHUH MEXTy HUIMU U MIPUMEHSIS U3y4CHHBIC METO/IbI JIOKA3aTEIIbCTB;

6) pemrate HECIOXHbBIC 3aJa4d Ha MOCTPOCHHE, MPUMEHSS OCHOBHBIC alTOPUTMBI
MOCTPOCHHUSI C TIOMOIIBIO IIUPKYJISI U JTMHCHKH;

7) pemate  NPOCTEHINHME  IUIAHUMETPHYCCKHE  3a7a4d B

MPOCTPAHCTBE. BBIMYCKHUK MOTYYUT BO3MOKHOCTb:

8)  oBIazeTh METOJAMH PEIIEHMS 3a[a4 Ha BBHIYMCIIEHUS M JOKA3aTeIbCTBA: METOJOM OT
IIPOTHBHOI'O, METOJOM IOA00MsI, METOJOM Iepebopa BapHAHTOB U METOIOM
TCOMETPUIECKUXMECT TOYCK;

9)  mpUOOPECTH OMBIT MPUMEHEHHS ANreOpPandecKOro U TPUTOHOMETPHUYECKOTO arnmapara
WUJICH JBYDKEHUS TP PEIICHUN T€OMETPHUECKUX 3a71ay;

10) oBnameTh TPAJAUIIMOHHOW CXEMOUW pEHICHHs 3aJad Ha MOCTPOEHHE C IMOMOIIBIO
UPKYJISIH TMHEUKU: aHAJIN3, IOCTPOCHUE, JOKA3aTEIbCTBO U HCCIICIOBAHNUE;

11) HayuuTbCs pemiaTh 3aJlaud Ha MOCTPOCHHE METOJOM MEOMETPUYECKOTO MECTa TOUEK
HMETOIOM IIOI00MS;

12) mnpuoOOpecTH OMBIT UCCIEIOBAHHS CBOWCTB IUIAHUMETPUUYCCKUX (UTYpP C MOMOIIBIO
KOMIIBIOTEPHBIX MTPOTPaMM;



13) nmnpuoOpecTH  ONBIT  BBIMOJIHEHHS  MPOCKTOB 10  TEMaM:
«["eomerprueckue mpeodpazoBaHus HA IUIOCKOCTH», «I[locTpoeHue OTpe3KOB IO
dbopmyer.

HN3mepenue reoMeTpu4ecKUX BeJHYMH
BBINyCKHUK Hay4UTCS:
1)  ucmoyb30BaTh CBOWCTBA U3MEPECHUS [UTMH, TUIOIAICH U YTJIOB P PELICHUH 33/1a4 Ha

HaX0XJACHUE IJIMHBI OTPE3KA, JUIMHBI OKPYKHOCTH, JUIMHBI YT’ OKPY>KHOCTH, IPATyCHON MEpbI
yriaa;

2)  BBIYUCIATH JUIMHBI JIMHEHHBIX JIEMEHTOB (QDUTYp M MX YIJIbl, HCHOJB3Ys (OPMYIIbI
JUIMHBI OKPYXXHOCTH U JUIMHBI TyT'M OKPY>KHOCTH, (POpMYIIbI TUIoIIa el puryp;

3)  BBIYUCIATH IUIOMIAJM TPEYrOJILHUKOB, MPSIMOYTOJILHUKOB, MapajlieliorpaMMOB,
Tpaneuuii, KpyroB U CEKTOPOB;

4)  BBIYUCIATH JJTMHY OKPY)KHOCTH, JUTHHY JYTH OKPYXHOCTH;

5) pemars 3ama4M Ha JI0KAa3aTEIbCTBO C MCIOJIBb30BaHHEM (OPMYIT JUTMHBI OKPY)KHOCTH
U JUIMHBI TyTH OKPYKHOCTH, (popMyIl mitomianei guryp;

6) pemrath MPaKTHYECKHE 3a/1a4H, CBSI3AHHBIC C HAXOXKICHHEM I€OMETPUICCKUX BEJTHYMH
(Mcronb3ys NpU HEOOXOAMMOCTH CIPABOYHUKH U TEXHUYECKHE CPE/ICTBA).

BBINTyCKHHK MOJIYYUT BO3MOKHOCTb:
7)  BBIYUCIATH IUIONIAIH (DUTYp, COCTABICHHBIX M3 JBYX WM 00Jiee MPSIMOYrOJIbHUKOB,

napaieIorpaMMOB, TPEYTOJILHUKOB, KPyra U CEKTOPa,
8)  BBIUHCIATH IUIOMIAM MHOTOYIOJbHHUKOB, HCIOJB3Ys OTHOIICHHS PABHOBEIUKOCTH
MPaBHOCOCTABJICHHOCTH;
9)  mpuOOpECTH OMBIT MPUMEHEHHS aNreOpPanyecKoro ¥ TPUrOHOMETPHYECKOTO ammapara
WUJCH IBYDKEHUS MIPH PEIICHUH 3a/1a4 Ha BBIYMCIICHUE TUIONIA/IeHi MHOTOYT OJIbHUKOB.

Koopaunartsi
BbInyckHUK Hay4YHUTCA:
1)  BBIYMCIATH JUTUHY OTpE3Ka MO KOOPAMHATAM €r0 KOHIIOB; BBIYUCISATH KOOPAWHATHI

CepeHbI OTPE3Ka;
2)  UCHOJIb30BaTh KOOPJMHATHBIA METOJ JUIi M3YYeHHsS CBOWCTB MpPIMBIX U
OKpPYKHOCTEH. BEIMYCKHUK MOJTYYUT BO3MOKHOCTB!
3)  oBiIageTh KOOPIUHATHBIM METOIOM PEIICHHUS 3a/1a4 Ha BEIYUCICHUE U JOKAa3aTeIbCTBO;
4)  npuoOpecTH OIBIT HCIOJIb30BaHUSA KOMITBIOTEPHBIX MNPOTpPaMM Ul aHaIn3a
YACTHBIXCITy4aeB B3aMMHOTO PACIIOJIOKEHHS OKPYKHOCTEH U MPSIMBIX;
5) mpuoOpecTH OMBIT BHIMOJHEHHS MPOEKTOB Ha Temy «IIpuMeHeHHe KOOPIMHATHOTO
METO/1a IPU PEIICHUH 3aJ]au Ha BBIYUCIIEHUE U TOKA3aTEIbCTBOY.

BekTopsl
BrinyckHUK HayduTCS:
1)  omepupoBaTh ¢ BEKTOpaMH: HaXOAUTh CYMMY U Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX

F€OMETPUUECKH, HAXOAUTh BEKTOP, PABHBIN IIPOU3BEACHHIO 3a/IaHHOTO BEKTOPA HA YHCIIO;

2)  HAXOOWTh JUI BEKTOPOB, 3aJaHHBIX KOOPAMHATAMH: JTHHY BEKTOpPA, KOOPIAWHATHI
CYMMBI U Pa3HOCTH ABYX M 00Jee BEKTOPOB, KOOPAWHATHI MPOU3BEACHUS BEKTOpA Ha YUCIIO,
MPUMEHSS TP HEOOXOJMMOCTH COYETaTENbHbBIN, IePEMECTUTENbHBIN U pacipeeTuTeNbHbIN
3aKOHEI,

3)  BBIYHCIATH CKAJISPHOE MPOM3BEACHUE BEKTOPOB, HAXOJUTh YTOJI MEXY BEKTOPAMH,
yCTaHABIUBATh NMEPIECHIUKYISIPHOCTD MPSMBIX.

BhINyCKHHUK MOJIYYUT BO3MOKHOCTb:



4)  oBJajgeTh BEKTOPHBIM METOJIOM JUIsl PELICHUS 3aJ1a4 Ha BBIYUCIICHHUE U JI0KAa3aTeNIbCTBO;
5)  mpuOOpECTH OTBIT BHINOJHEHHUS TPOCKTOB Ha TeMy «IIprMeHeHne BEKTOPHOTO METO1a
IIpY PELICHUH 3a/1a4 HA BBIYMCIICHUE U JOKA3aTEIIbCTBOY.

TEMATUYECKOE NJIAHUPOBAHUE YYEBHOIO
MATEPUANA
no ceomempuu B 8 Knacce
24 B Hepento (68 yacos)

Ne Ne Tema ypoka Kon- Oara
YPOKa | ypoOKa BO no naaHy no ¢akrty
B roay B Yyacos

pasaene
(Teme)
Beoonoe noemopenue 2
1 1 [ToBTOpEHwUeE. 1
[TapamienpHbIETIPSIMBIE.
2 2 [ToBTOpenue. TpeyroabHUKY. 1
CoOTHOLIEHHSI MEXTy CTOPOHAMH U
YTJIAMU TPEYTrOJIbHHKA.
I'nasa \. Yemvipexyzononuku 12
MHOroyroJibHUKHU
3 1 MHoroyroapHuK. Beimykisiii 1
MHOT'OYTOJIBHHUK.
4 2 YeTbIpexyroyibHUK. 1
IHapajuiesiorpamm u Tpanenust
5 3 [Tapannenorpamm. 1
6-7 4-5 [Ipu3Haku napasienorpamma. 2
8 6 Tpanenusi. 1
IIpsamoyroabuuk. Pomo6. KBaapar
9 7 [IpsiMmOoyronbHUK. 1
10 8 Pom0 u xBampar. 1
11 9 OceBas U LEHTpaJIbHAsi CHMMETpUU. | 1
12-13 | 10-11 Pemenue 3amay. 2
14 12 Konmponvnasa paboma Nel. 1
I'nasa VI. Ilhowaos 11
Il1omaas MHOTOyroibHUKA
15 1 Ilonsitue miIomanu | 1
MHOTOYTOJIbHHKA. [1nomanp
KBajpara.
16 2 [Lnomane mpsAMOYroJIbHUKA. 1
ILiromaas napaJjsesorpamMma,
TPEYroJbHUKA M TPaneuuu
17 3 [Lnomane nmapamienorpamma. 1
18 4 [Inomans TpeyrojabHUKA. 1
19 5 [Tnomans Tpanenuu. 1
20 6 Teopema [Iudaropa. 1




21 7 Teopema, oOparHas Teopeme | 1
[Mudaropa.

22 8 ®opmyna ['epona 1

23-24 | 9-10 Pemenue 3agau. 2

25 11 Konumponsnas paboma No2, 1
I'nasa V1. Ilooo6nsie 14
mpeyzoibHuKu
OnpenesieHne Nog00HBIX
TPEyroJibHUKOB

26 1 [IponopuroHanbHbIE OTPE3KHU. 1
Ornpenenenue moag00HBIX
TPEYroJHLHUKOB.

27 2 OTHoIlIEHWE IUIOMIAAEe MOIOOHBIX | 1
TPEYroJIbHUKOB

Ne Ne Tema ypoka Kon- OaTta
YPOKa | ypoKa BO no naaHy no ¢pakry
B roay B Yyacos
pasaene
(Teme)

IIpu3Haku noxodust
TPEyroJbHUKOB

28 3 [IepBsIii mpu3HaK no100us 1
TPEYrOJIbHUKOB.

29 4 Bropoii npusHak nomobus 1
TPEYrOJIbHUKOB.

30 5 Tperuit MpU3HAK nojobus | 1
TPEYrOJIbHUKOB.
IIpumeHenne moao0us K
A0KA3aTeIbCTBY TEOPEM H
pelIeHN o 32124

31 6 CpenHsisi TMHUS TPEYTOJbHUKA.

32 7 [IponopuroHanbHbIE OTPE3KHU B
IPSIMOYT'OJIBHOM TPEYT OJIbHUKE.

33 8 [IpakTnueckue IpUIIoKeHus | 1
1101001sl TPEYTOJILHUKOB.

34 9 O nono0uu npou3BOJILHBIX QUTYD. 1
CoO0THOLIEHUSA MEKIAY CTOPOHAMM
U YIJIaMHU NPSIMOYT0JIbHOT O
TPEyroJbHUKA

35 10 CuHyc, KOCUHYC U TaHT€HC OCTporo | 1
yria MPSIMOYTOJIBHOTO
TPEYroJIbHUKA.

36 11 3HaueHus CHUHYca, KOocuHyca H |1
tanrenca juig yrios 30°, 45" u 60°.

37-38 | 12-13 Pemienue 3agau. 2

39 14 Konumponvnasa paboma No3. 1




I'nasa V111. Oxkpysrcnocmo 16
KacartejbHast K OKPY:KHOCTH

40 1 B3anMHoOe pacnosnoxeHue npsmMon u | 1
OKPY>KHOCTH.

41 2 KacarenbHast K OKpYKHOCTH. 1
enTpajibHbIe U BIMCAHHBbIE YIJIbI

42 3 I'panycHas Mepa nyru okpyxHOCTH. | 1

43-44 | 4-5 TeopemMa 0 BIIMCAHHOM YTJIE. 2
Yerpipe 3aMeyaTejibHble TOYKH
TPeyroJibHUKa

45 6 CBoiicTBa OMCCEKTPUCHI yIiIa.

46 7 CBoiicTBa CEpeTMHHOTO
MEePIEHANKYIISIpa K OTPE3KY.

47 8 Teopema o0 nmepece4eHrun BbICOT 1
TPEYrOJIbHUKA.

Ne Ne Tema ypoka Kon- Jara
YPOKa | YypOKa BO no NaaHy no ¢akKrty
Broay B Yyacos

paspaene
(Teme)
BrnucanHasi 1 onucaHHasA
OKPYKHOCTH

48-49 | 9-10 Brnucannast OKpy>KHOCTb. 2

50-51 | 11-12 OnucaHHast OKPYKHOCTb. 2

52-54 | 13-15 Pemenue 3agau. 3

55 16 Konmponvnasa paooma Ned. 1
I'nasa IX. Bexmopui. 7

56 1 [Tonstue BEKTOpA. PasenctBo | 1
BEKTOpOB. OTKIaJbIBaHUE BEKTOPA
OT JAaHHOU TOYKH.

57 2 CymMa 1ByX BEKTOPOB. 3aKOHBI 1
cioxeHus BekTopos. [IpaBuiia
napajuenorpamma. Cymma
HECKOJIbKMX BEKTOPOB.

58 3 Beruuranue BEKTOPOB. 1

59 4 IIpousBenenue BEKTOpa HA YUCIIO 1

60 5 [IprMmeHeHre BEKTOPOB K PELICHUIO
3a7ad4.

61 6 Cpennsist TMHUS Tpaneuu. 1

62 7 Konmponvnas paboma Nes. 1

63-68 Iloemopenue. Pewienue 3adau. 6
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