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ITosicHuTEIbHAA 3alIMCKA
Paboune nmporpamMMbl OCHOBHOTO O0IIIET0 00pa3oBaHMs [0 FTEOMETPUH COCTABJICHBI Ha

ocHoBe DyHIAMEHTAIBLHOTO Spa CoAepKaHus 001Iero oopazoBanus u TpeOoBaHUil B pe3ybTa-
TaM OCBOEHUSI OCHOBHOM 0011e00pa30oBaTebHOM MPOrpaMMBl OCHOBHOTO 00IIIET0 00pa3oBaHMsI,
B cooTBeTcTBUHU DenepanbHbIM rocy1apcTBEHHBIM 00pa30BaTebHBIM CTAHIAPTOM OCHOBHOT'O
oOuiero o0pa3oBanus. B HUX Takke yUYUTBHIBAIOTCSI OCHOBHBIE MJI€U U MoJ0xkeHus [Iporpammsl
pa3BUTHA U GOPMUPOBAHNUS YHUBEPCAIbHBIX YU€OHBIX ACMCTBUM i1 OCHOBHOTO 00IIero oopa-
30BaHUS.

OBnajieHne y4allMMUCS CUCTEMOW IeOMETPHUYECKHUX 3HAHMI W yMEHHH HeoO0XOAWMO B
MOBCETHEBHOM XKHU3HU JUISl U3YUCHUS CMEKHBIX TUCIUIUIMH U MPOJ0JDKEHUS 00pa30BaHMUs.

[IpakTHyeckass 3HAYMMOCTH MIKOJBHOTO Kypca TIeOMEeTpuu OOycliOoBieHa TeM, 4YTO e¢
00BEKTOM  SABIAIOTCS NPOCTPAHCTBEHHbIE (OPMBI U  KOJUYECTBEHHBIE OTHOIICHUS
NEMCTBUTENBHOTO MHUpa. | eomMeTprueckas OArOTOBKa HEOOXOAUMa JUIs TOHUMAHHS TIPHHIUIIOB
YCTPOMCTBA M HCIIOJIb30BAHUSI COBPEMEHHOM TEXHUKH, BOCHPHUATHS HAYYHBIX U TEXHUYECKUX
HNOHATUH M uaed. MaremaTtuka sBIISI€TCS SI3BIKOM Hayku U TeXHUKH. C €€ MOMOILbI0 Moje-
JUPYIOTCS U U3YYarOTCs SIBJICHUS U IIPOLIECCHI, IPOUCXOASIIUE B IPUPOJIE.

['eomeTpust sIBISIETCS OJJHUM M3 OIOPHBIX TPEIMETOB OCHOBHOHM IIKOJIBI: OHA OOECIIeYMBaeT
U3y4eHHE JpYTUX JUCUMIUIMH. B  mepByr ouepenb 3TO  OTHOCHUTCS K IIpeaIMeTam
€CTECTBEHHOHAYYHOI0 IMKJIa, B YacCTHOCTH K ¢u3uke. Pa3BuTHE JIOTMYECKOTrO MBIILIECHUS
y4aluxcs Ipu 00y4eHUH TeOMETPUHU CIOCOOCTBYET TAKKe YCBOSHHIO MPEIMETOB I'YMaHUTAPHOTO
ukiia. [IpakTiueckne yMeHHs M HAaBBIKM T€OMETPUYECKOTO XapaKTepa HeOOXOAUMBI sl TPYIOBOM
JEeSITeIbHOCTU U TPOPECCHOHATBHOM MOJATOTOBKY IITKOJIEHUKOB.

PazButne y yuwamumxcs MpaBUIbHBIX MPEICTABICHUM O CYIIHOCTH U IPOUCXOXKIECHUU
TEOMETPUYECKUX a0CTpaKIMid, COOTHOIIEHUH DPEaJbHOr0 U HJCAIBHOTO, XapaKTepe OTpaKeHUs
MaTE€MaTU4YECKOM HAyKOW SIBJICHUM M IIPOLIECCOB PEAIBHOIO MHMPA, MECTE€ N€OMETPUU B CUCTEME
HAYK U POJIM MAaTeMaTUYeCKOr0 MOAETIMPOBAHUS B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(OpMHpOBAHUIO HAyYHOTO MHPOBO33PEHHS YYalIUXCs, a Takke (HOPMUPOBAHHIO KavyecTB
MBIIIJICHUS, HEOOXOIUMBIX JUIS aJlalTallii B COBPEMEHHOM MH(OPMAIMOHHOM OOIIECTBE.

TpeOys OT yyaluxcsi yMCTBEHHBIX U BOJIEBBIX YCHUJIM, KOHIIEHTpAllUM BHUMaHUs, aKTUBHOCTU
Pa3BUTOrO BOOOPaXEHUsI, FTEOMETPUS Pa3BUBAECT HPABCTBEHHbIE YEPThl IMYHOCTH (HACTOMYMBOCTH,
LEJICYyCTPEMIIEHHOCTh,  TBOPYECKYID  aKTHBHOCTb,  CaMOCTOSITENIBHOCTb,  OTBETCTBEHHOCTb,
TPYA0II00He, TUCIUIUIMHY U KPUTUYHOCTD MBIIIIEHHS ) U YMEHUE apryMEHTHPOBAaHO OTCTauBaTh
CBOM B3IJIAJIbI U YOEXKIEHHUS, a TAKKE CIOCOOHOCTh MPUHUMATh CAMOCTOSATENIbHBIE PEILICHHSL.

['eoMeTpHsi CyLIECTBEHHO pacHIMpsieT KpPYyro3op ydalluxcs, 3HAKOMS MX C WHIOYKIHEH U
Jenykiuen, oOoOIIeHMeM M KOHKpeTH3alluel, aHalu30M U CHUHTE30M, KiacCcupukauuen Hu
cucteMaTu3anueii, abcTparnpoBaHueM, aHajJoruel. AKTUBHOE MCIIOJIb30BAaHME 3aJad Ha BCEX
sTanax y4eOHOro npoliecca pa3BUBaeT TBOPUECKHUE CIIOCOOHOCTH IIKOJIbHUKOB.

[lpu oOyueHun reomeTpuu (HOPMHUPYIOTCS YMEHHMS W HAaBBIKM YMCTBEHHOIO Tpylda —
IUIAHUPOBaHKUE CBOEW paboThI, MOUCK pallMOHATBHBIX ITyTeH €€ BHITIOIHEHUS], KpUTHUECKas OLIEHKa
pe3ynpTaToB. B mporecce oOyueHUsi T€OMETPUH IIKOJBHUKU JOJDKHBI HayYUThCSI M3JIaraTb CBOU
MBICJIH SICHO U UCYEPIBIBAIOIIIE, JJAKOHUYHO U EMKO, IPUOOPECTH HABBIKU YETKOTO, aKKypaTHOTO U
IPaMOTHOTO BBIIIOJHEHHUS MAaTEMAaTHUECKUX 3aMINCEH.

Baxuelmeil 3agadeld IIKOJIBHOTO Kypca TE€OMETPUM SBIIETCA Pa3BUTHE JIOTMYECKOTO
MbIIUIeHUs ydamuxcs. CamMu OOBEKTbI T€OMETPHUECKHX YMO3AKJIIOUEHUH M TPUHATHIE B
FEOMETPUM TpaBWIa HUX KOHCTPYUPOBAaHUS CHOCOOCTBYIOT (OPMHUPOBAHHIO  yMEHHUH
00OCHOBBIBaTb M JIOKa3bIBaTh CYXKJCHHS, NPUBOJUTH YETKUE ONpEACNEHHs, pPa3BUBAIOT
JIOTUYECKYIO MHTYHUIIMIO, KPATKO U HArjIsiJTHO BCKPBIBAIOT MEXAHU3M JIOTHUECKUX MMOCTPOCHUM U
ydaT MX TNpUMEHEHHI0. TeM caMblM TeOMeTpHs 3aHMMaeT Beylllee MecTO B (OpPMHPOBAHUHU
HAyYHO-TEOPETUYECKOT0 MBIIUICHUS ITKOJIBHUKOB.

PackpbiBasi BHYTPEHHIOIO TapMOHHMIO MAaTeMaTHKH, (GOpMHUpYsS IOHHUMaHHE KpacoThl U
U3AIIECTBA MAaTeMaTUYeCKUX PACCYXKIEHHUH, CIIOCOOCTBYS BOCIPHSITHIO T€OMETPUUYECKUX (POPM,
YCBOCHMIO MOHSTUS CHMMETPHH, TE€OMETPHsl BHOCHUT 3HAUUTENBHBIA BKJIAJ B 3CTETUYECKOE
BocnuTaHue yuammxcs. EE€ wu3ydeHue pas3BuUBaeT BOOOpaKEHHE IIKOJBLHHKOB, CYIIECTBEHHO
o0oraraer 1 pa3BUBaeT UX MIPOCTPAHCTBEHHBIE MPEICTABICHHS.



O0mas xapakTepucTuKa Kypca reoMeTpum B 9 kiacce

B Kkypce yCcIOBHO MOXKHO BBIICIIUTH CICAYIOLIME COAEpKaTenbHble JmHuM: «Harmaanas
reomerpus», «l'eomerpuueckue  Qurypel»,  «3mMepeHHe  IeOMETPUYECKHX  BEIIMUMHY,
«Koopaunats», «BekTopbl», «JIoruka u MHOXKeCTBaY, «I €OMETpus B UICTOPUYECKOM Pa3BUTHNY.

Marepuan, ortHocsumiics k JmHMM «HamisgHas reomerpus»  (3J€MEHTHI  HArJISIAHOM
CTEPEOMETPHH ), CIIOCOOCTBYET Pa3BUTHUIO MPOCTPAHCTBEHHBIX IPEACTABICHUN yJalllUXCsl B PaMKax
W3Y4YCHUS IJITAHUMETPHU.

Marepuail, OTHOCAIIMNCA K COAEp)KaresbHbIM JMHUAM «KoopauHatey U «BeKTopbl», B
3HAUMTENILHOM CTENeHn HecéTr B cede MEXIpeAMEeTHbIe 3HaHUs, KOTOpbleé HaxoAsT
IIPUMEHEHUE KAK B PA3JIMYHBIX MATEMAaTHYECKUX IUCLIMIIIIMHAX, TAK U B CMEKHBIX IIPEAMETaX.

OcoOeHHOCThIO JIMHUU «JIoTMKa M MHOYKECTBa» SIBISETCS TO, YTO NPEICTABIECHHBINA 371€Ch
Marepraal IMPEUMYLIECTBEHHO H3y4aeTCsl IPU PAaCCMOTPEHUM PA3JIMYHBIX BOIIPOCOB Kypca.
CooTBeTcTBYIOIIMI ~ MaTepuall  HAllEJeH Ha  MaTeMaTHYeCKOE€  pa3BUTHE  ydalluxcs,
(GopMUpOBaHUE y HUX YMEHHUS TOUHO, CKATO U SICHO M3JIaraTh MbICIM B YCTHOH M MUCbMEHHOMN
peun.

Jluaus «l'eomeTpuss B HMCTOPMYECKOM pa3BUTUM» IpelHAa3HadeHa Uil (HOpMHUPOBAHUS
IIPEJCTABICHUII O TEOMETPUM KaK YacTH YEJOBEYECKOH KyNbTyphl, IJs OOLIEro pa3BUTHS
IIKOJIbHUKOB, JUISl CO3JJaHUs KYJIbTYPHO-UCTOPUYECKOM cpesibl 00yUyeHusl.

MecTo Kypca B y4eOHOM ILIaHe.
VYueOnslit mpenmet «I'eomerpus. 9 KIace» OTHOCHTCS K 00pa30BaTeNIbHON 00IaCTH
«MatemaTuka.
B yueOHOM 11aHe Ha M3ydeHUE TeOMETpur B 9 Kiacce OTBOAMTCS 68 4acoB U3 pacuera 2 4 B
HEJeNIO.

JInyHoCTHBIE, MeTaNlpeIMeTHbIE U NPeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS CO/IeP:KAHUS Kypca
[Iporpamma oOecmeduBaeT JIOCTHXKCHHE  CICAYIOIIMX  pPE3yJbTaTOB  OCBOCHHS

00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHUS:
JUYHOCMHbIE!

1) ¢opmupoBaHHE OTBETCTBEHHOTO OTHOIIEHHWS K YYEHHIO, TOTOBHOCTH U
CMOCOOHOCTH OOydYamImuXCcs K CaMOPa3BUTHUIO M CaMOoOOpa3OBaHHUI0O Ha OCHOBE
MOTHUBAIIMU K O0OYYEHUIO M MO 3HAHUIO, BEIOOpY AaibHelero oopazoBanus Ha 0a3e
OPUCHTHPOBKH B MHpe mnpodeccuit u mpodecCHOHATBHBIX MPEAMOYTCHUMH,
OCO3HAaHHOMY MOCTPOCHUIO WHIMBHUYaJbHOW 00pa3oBaTEIbHON TPACKTOPHUHU C YUETOM
YCTOWYUBBIX MTO3HABATEIBHBIX HHTEPECOB;

2) dopMHupOBaHHME IIEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIICCTBEHHOW MPAKTHKH,

3) dbopmMupoBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIICHHH M COTPYJAHHYECTBE
CO CBEPCTHHUKAMH, CTapIIMMH W MJIQJIIUMU B 00pa3oBaTeIbHOHN, OOIIECTBEHHO
MOJIe3HOM, y4eOHO-UCCIeNOBATENbCKOM, TBOPYECKONW W JAPYrUX BHUAAX JEATENb-
HOCTH;

4) yMeHHEe SCHO, TOYHO, T'PAMOTHO H3JlaraTh CBOM MBICJIM B YCTHOW M THChbMEHHOU
pedu, IMMOHUMATh CMBICI TIOCTaBJICHHOW 3aJadd, BBICTPAWBATh apPryMEHTAIHIO,
NPUBOJUTH TPUMEPHI U KOHTPIIPUMEPHI;

5) KpUTHYHOCTH  MBINIJICHHS, YMEHHE  paclo3HaBaTh JOTHYCCKH HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTINYATH TUIIOTE3Y OT (haKTa;

6) KpeaTMBHOCTb MBIIICHHUS, WHUIMATHBA, HAaXOJYHWBOCTh, AKTHBHOCTb IPH PEIICHHUH
reoMeTpUYECKUX 3aJay;

7) yMmMeHHe KOHTPOJHPOBATH MPOLECC H  pe3yabTaT ydeOHOW MaTeMaTHYeCKOMH
eI TeIbHOCTH;

8) cmocoOHOCTh K AMOMHOHAIBHOMY BOCHPHITHIO MaTeMaTHYE€CKHX OOBEKTOB, 3ajad,
pEUIEHHU I, pacCyKICHUM;

MemanpeomemHuble:
1) ymMeHue caMOCTOSTEIbHO MIaHUPOBATH ANbTCPHATHBHBIC MYTH AOCTHIKCHUS IEIEH,



2)

3)

4)

5)

6)

7)

8)

9)

OCO3HAHHO BBIOMpaTh Haumboiee d>GGEKTUBHBIE CMOCOOBI penieHus y4eOHBIX U
IIO3HAaBATCJIIbHBIX 3a/a4,

YMEHHUE OCYIIECTBIATh KOHTPOJIb MO PE3YIbTATy U IO CIOCO0y NEeHCTBUS Ha ypOBHE
MMPOU3BOJIbBHOI'O BHUMAaHUA U BHOCUTbD HGOGXOI[I/IMBIC KOPPCKTUBLI,

YyMEHHE aJeKBAaTHO OICHUBATh MPABWIBHOCTh WJIM OMMOOYHOCTh BBIMOJHCHUS
y4eOHOM 3amadyu, e€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXHOCTH €&

peuIeHus;
OCO3HAHHO€  BJIAJICHUE JIOTUYECKMMHU  JEUCTBUSIMHM  OINPENECICHUS  NOHATHUM,
0000menus, YCTaHOBJICHUSI aHaJoTuH, KJ1accu GpUKaIuu Ha OCHOBE

CaMOCTOSITeIbHOTO BbIOOpAa OCHOBAHMUN W KPUTEPHUEB, YCTAHOBIECHHUS POJOBUIOBBIX

CBsI3CH;

YMEHHE YyCTaHABIMBATh MPUYUMHHO-CIEJCTBEHHbIE CBSI3H, CTPOUTH JIOTHYECKOE

paccyxJeHue, YMO3aKiIloueHue (MHAYKTUBHOE, JE€AYKTUBHOE M IO AaHaJOTHu) U

BBIBOJIbI;

YyMEHHE CO03/1aBaTh, MPHUMEHATh M NTPeoOpPa3oBBIBATH 3HAKOBO-CHMBOJHYECKHUE

CpeICTBa, MOJEIU U CXEMBbI JJIs pelleHusl Y4eOHBIX U MO3HABATEIbHBIX 3a/1a4;

YyMEHHUE OPraHU30BBIBATH YUeOHOE COTPYAHHUUYECTBO U COBMECTHYIO JAESITEIbHOCTH C

YYUTEIEM U CBEPCTHUKAMHU: OMPEAENSITHh I[eJIU, pacupenenasaTb (GYHKIHU U POIH

Y4aCTHHKOB, 00IIMEe c1ocOOBI paboThl; yMEHHE paboTaTh B IpyIIe: HaX0AUTh o01ee

pelieHue M pa3pemarh KOHGIUKTHL HAa OCHOBE COTrJAacOBaHUs MO3ULIMA U yuéTa

MHTEPECOB; CIymaTh napTHEpa; (GOpMyIHpPOBaTh, APTyMEHTHPOBATh M OTCTAaWBAThH

CBOE& MHEHHE;

dbopMupoBaHUE U pa3BUTUE Y4eOHOW M O0OLIENOIB30BATENIbCKON KOMIETEHTHOCTH B

00JacTu MCHOJb30BaHHUS WH(GOPMAIMOHHO-KOMMYHUKAMOHHBIX TexHonoruii (MKT-

KOMIIETEHTHOCTH);

nepBOHAYaJbHbIE MpEICTaBICHUA 00 HAEAX U O MEeToJaX MaTeMaTUKU Kak o0

YHUBEPCAJIbHOM SI3bIK€ HAaYKM U TEXHHUKH, O CPEJICTBE MOJIEIMPOBAHUS SABICHUU U

IIPOLIECCOB;

10) ymeHuMe BUAETh MAaTEeMAaTHUYECKYIO 3a/lady B KOHTEKCTE MPOOJEMHON CUTYyallMH B
JPYTUX IUCHUIUIMHAX, B OKPYXKAIOIIEH KU3HU;

11) ymeHHMe HaxXxOJUTh B Pa3JUUYHBIX HCTOYHUKAX HH(POPMAINIO, HEOOXOAUMYIO IS
pelIeHus MaTeMaTHYeCKHX TMpoOiieM, U MPeACTaBIATh €€ B MOHATHOU (opwme;
NPUHUMATH pelieHue
B YCIIOBUSAX HEMOJIHOW M M30BITOYHOM, TOUHOU M BEPOSITHOCTHON HHpOpMAIIHH;

12) ymMeHue MOHMMATh M HCIOJIb30BAaTh MAaTEMAaTHYECKHE CpPEACTBA HATrJSTIHOCTH
(puCyHKH, 4YEpTEeXH, CXEeMbl W [Jp.) MIJIs HWIUIIOCTPAIlMU, HHTEpIpeTalu,
apryMeHTaluu,

13) ymeHuWe BBIJBUTaTh THIOTE3bl MPU pPEHICHWM YyYeOHBIX 3aaad W IMOHUMATh
HEO0OXOJAMMOCTh UX NMPOBEPKH;

14) ymMeHuWe TPUMEHATh HWHIYKTUBHBIE W JCAYKTUBHBIE CHOCOOBI pacCyXICHUH,
BUJIETh pa3juWyHble CTpaTeruM pelleHus 3ajJay; IOHUMaHHe CYIIHOCTHU
ANTOPUTMUYECKUX  MPEANUCAHUM U YMEHHE AEHCTBOBATH B COOTBETCTBHUH C
IpeJJI0KEHHBIM aJTOPUTMOM;

15) yMeHue caMOCTOSTEIBHO CTaBHUTH I[E€JIH, BEHIOUPATh M CO3/1aBaTh AJITOPUTMBI IS
pemeHus y4eOHBIX MaTeMaTHYECKUX Mpoosiem;

16) ymeHuWe TIUIAaHMPOBATh M OCYIIECTBIATH JEATCIBHOCTh, HANpPABJICHHYI  Ha
pelieHne 3ajad HCCIeJOoBaTeIbCKOTO XapakTepa;

npeomemuule:

1) oBmameHue 0a30BBIM TMOHATHUHHBIM ammapaToM IO OCHOBHBIM pasjeliaM
COJIepKaHUS; TMpeICcTaBiIeHHEe 00 OCHOBHBIX H3yYaeMBIX MOHATUAX (YHUCTO,
reomMerpuueckas Qurypa) Kak BaXHEHIIUX MaTEMaTH4YECKHX  MOJENAX,
MO3BOJISIOUIUX OMUCHIBATH U U3yUYaTh peajbHbIe MPOLIECCH U ABICHUS,

2) yMmMeHHe paboTaTh C TE€OMETPUUYECKHM TEKCTOM (aHAIM3MPOBATh, HM3BIEKATh
HEOO0XO0AUMYI0 HHPOPMANHNIO), TOYHO M TPAMOTHO BBIpaXXaTh CBOM MBICIU B



YCTHOW M MUCbMEHHOW PE€YU C MPUMEHEHUEM MATEMAaTHYECKON TEPMHUHOJIOTUHU U
CUMBOJIUKHM, MCIOJb30BaTh pa3iIU4YHbIe S3bIKK MaTEMaTHKH, HPOBOJIHUTH
KJlacCU(UKaLUHU, JIOTHYeCKue 0OOCHOBAHHUS, J0Ka3aTelbCTBA MaTEMaTHYECKHX
YTBEPKACHUM;

3) oBiaJeHNE HABBIKAMH YCTHBIX, MUCbMEHHBIX, HHCTPYMECHTAIbHBIX BBIYUCICHUI;

4) oBIaJCHHE FEOMETPUUYCCKUM SI3BIKOM, YMEHUE UCIOJIB30BATh €r0 JIJIs ONUCAHUS
NpeJIMETOB OKPYX AIOIIEro MUpa, pa3BUTUE POCTPAHCTBEHHBIX MPEACTABICHUN
u 1300pa3UTENbHBIX
yMEHUH, TpuoOpeTeHrne HaBbIKOB F€OMETPUUYECKUX OCTPOCHUIA;

5) ycBOeHHME CHCTEMAaTHYECKHMX 3HAHHH O MJIOCKHX (Urypax M HX CBOWCTBaX, a
TaKK€ Ha HAarJlsAHOM YPOBHE — O MNPOCTEMIIMX HPOCTPAHCTBEHHBIX TeEJaX,
YyMEHUE MNPUMEHATh CUCTEMAaTUYECKHE 3HAHMS O HUX Ui pELICHUsd
FeOMETPUYECKUX U MPAKTUYECKUX 3a/1ay;

6) yMeHHe U3MEpPSATh JJIUHBI OTPE3KOB, BEIWYHMHBI YIJIOB, UCIOJIb30BaTh (HOPMYIIBI
JUTSL HAaXOKJACHHUS MEePUMETPOB, IUIOMAAed U 00bEMOB reOMETPUIECKUX PUTYD;

7) yMeHHE MPUMEHATh HM3YYCHHbBIC MOHATHSA, PE3YyJIbTaThl, METOABI JJISI PEIICHUS

3aj7ay  NPaKTUYECKOTO XapakTepa U 3aJad M3 CMEXHbIX JUCHUIUIUH C

UCIIOJIb30BAHUEM TMPU HEOOXOJMMOCTH CIPABOYHBIX MAaTEpPHUANOB, KaJbKyJIsATOpa,

KOMIIBIOTEpA.

Cooepicanue Kypca ceomempuu ¢ 9 Knacce

Harnsignasi reomerpusi.

Harnsmaeie nipeacTaBieHuss O TPOCTPAHCTBEHHBIX (UTYpax: KyO, MmapajuieenuIie]], mpu3Ma,
nupamua, map, chepa, konyc, uunuHap. M3o0paxkenue npocTpancTBeHHBIX Guryp. [Ipumepst
ceyeHuil.  MHororpannuku.  IIpaBuwibHble ~ MHOrorpaHHuku.  IIpumepsr  pa3BepToOk
MHOT'OIrPAaHHUKOB, HUIMHAPA U KOHYCa.

[Tonsitue o6bema; enuHUIBI 00beMa. OOBEM PSIMOYTOJIBHOTO MapajlIeTenuIea, Kyoa.

I'eomeTpuyeckue puUrypsl

I'eomerpuueckas ¢urypa. DopMupoBaHue MPEACTABICHUN O METANIPEAMETHOM TTOHSATHH
«hurypay.

Touka, 1MHUA, OTPE30K, IpsiMast, Ty, JIoMaHasl, IJI0OCKOCTh, YToJl, OUCCEKTpHUca yIiia u ee
CBOMCTBA, BUJIbI YIJIOB, MHOTOYT'OJIbHUKH, KPYT.
OceBass  cummerpus  reomerpuueckux  ¢uryp. LleHTpanbHas  cuMMeTpus
reoOMeTPUYECKUX

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

[Tonsitue BekTOpa, MEHUCTBHUS HAJ BEKTOpPaMH, HCIIOJIH30BaHHE BEKTOPOB B (U3HKE,
Paznodcene 6eKmopa Ha COCmasianuue, CKauapHoe npousseoeHue.

Koopaunarsi

OCHOBHbBIE TOHATHUS, KOOPOUHAMbBI BEKMOPA, PACCMOSHUE MeHCOy  MOUKAMU.
Koopounamei cepeounvt ompesxa. ¥Ypasnenus gpueyp.

Ilpumenenue 6exkmopog u KOOpOuHam O peuleHUs NPoCMenuux 2eoMempuiecKux
3a0ady.

I'eomeTpuueckue purypol B NpocTpaHcTBe (00bEMHBbIE TEJIa)

Mmuozoepannuk u e2o snemenmol. Hazeanusi MHO202PAHHUKOB C PA3HBIM NOJIONHCEHUEM U
Konuyecmeom epawuet. llepBUUHbIE MPENCTAaBICHUS O MUPAMHAE, Napajlieienuneae, MmpusMe,
chepe, mape, MUWIHHAPE, KOHYCE, UX JIEMEHTAaX U MPOCTEUIITUX CBOMCTBAX.

B3anmMHoe pacnosio:keHue mpsiMoi U OKPYKHOCTH, 08YX OKPYIHCHOCHEL.

HN3mepeHus U BbIYMCIEHUS

Beauuunbl

[Tonsitue Benumuunsbl. J{nuna. M3Mmepenne qinuubl. Equauiel usmepenus JuiMHbl. Bennunna yria.
I'panycnas mepa yria.

[TonsiTie o TuomEAAM TUIOCKOW (UTyphl W ee cBoicTBax. M3mepenuwe rmutomaznei. EnuHuib
WU3MEPEHHUS TUIOIIA/IN.



[IpencraBnenne 06 oObeMe U ero cBoWcTBax. M3mepenue oObema. EnuHHIB W3MepeHUs
00BEMOB.

N3mepenus u BoIYMcIeHUS

NHcTpymMeHTHI Ui U3BMEPEHUN U MOCTPOCHUI; U3MEPEHUE U BBHIYMCIICHHE YTJIOB, JUIMH
(paccrosinuit), mnomazaeil. Tpuronomerpuueckue (YHKIUU OCTPOro yria B MNPSIMOYTOJIBHOM
TpeyroipHuKe Ipuconomempuyeckue @QyHKyuu mynoeo yend. BplUHCIEHHE 3JEMEHTOB
TPEYrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOIICHUN. DopMyrnbl IUIOIau
TPEYroJdbHUKA, MapajuieliorpaMMa M €ro YacTHBIX BHUAOB, (DOPMYINBI JUIMHBI OKPYKHOCTU H
iomaau kpyra. CpaBHeHue U BeruucieHue miomasneid. Teopema [ludaropa. Teopema cunycos.
Teopema kocumycos.

Paccrosinus
Pacctosnue wmexnay Toukamu. PacctosHue OT TOYKM [0 HpsIMOU. Paccmosanue medcoy
Queypamu.

I'eomeTpuyeckue NocTpoeHu
['eomeTpuyeckue MOCTPOCHUS JIJIsl UIUTFOCTPALIMKA CBOMCTB T€OMETPUUECKUX UTyp.
WHCTpyMEHTBI AJ TOCTPOCHUMN: TUPKYJIb, TUHEIKA, YTOJIbHUK.

I'eomeTpuueckue npeodopa3zoBaHus
IIpeodpa3zoBanus
[Tonsitue npeoOpazoBanus. [IpeacraBieHne o MeTanpeIMETHOM IOHSATUHU «IIpeoOpa3oBaHUE).
Tlooobue.

JABukeHust

OceBast ¥ LIEHTpaJIbHAs CUMMETPHS, NOBOPOM U napajienvHulil neperoc. Kombunayuu
08UIICEHUT] HA NIOCKOCMU U UX CBOUICMEA.

Ilnanupyemble pe3yJibTaThl H3y4eHHs Kypca reoMeTpuu B 9 Kiacce.

Harnsanas reomerpus
BbInyckHUK HayduTCS:

1) pacno3HaBaTh Ha YEpPTEkKaX, PHCYHKAX, MOJACISAX M B OKDPYXKAIOIIEM MHUpPE IUIOCKHE |
HPOCTPAHCTBEHHbIE T€OMETPUYECKUE (DUTYPBI;

2) pacro3HaBaTh pa3BEPTKU Kyda, MPSIMOYrOJILHOTO Mapauie/ienuIe 1, TPaBUIbHON THPAMUIbI,
LWIMH]pa U KOHYCa;

3) ompenenaTh MO JMHEHHBIM pa3MepaM pa3BEPTKU (UTYpPHI JHUHEHHBIC pa3Mepbl CaMoi
¢Gurypsl 1 Ha060pOT;

4) BBIMUCIIATH 00BEM MPSMOYTOIBHOTO MapaJlIeIIeHIIe/Ia.
Buvinycknuk nonyuum 603M0MCHOCMb:

5) eviuucasime 00bEMLI  NPOCMPAHCMEEHHBIX 2€OMEMPUUECKUX PUSYp, COCMAGIEHHbIX U3
NPAMOY20IbHbIX NAPALIENenUnedos;

6) yenyoumo u pazeume npedcmagieHus 0 NPOCMPAHCMBEHHBIX 2eOMEMPUYECKUX Pueypax;

NpUMeHAmb  NOHAMuUE  pA3GEépmMKU  OAi  GbINOJHEHUs  NPAKMUYecKkux  paciémos.

I'eomerpuuyeckue purypbl
BeIycKHHUK HaydHTCS:

1) momp30BaThCS SA3BIKOM T€OMETPUH JJIsl ONMUCAHUS TPEJAMETOB OKPYKAIOIET0 MHUpa U HX
B3aMMHOT'O PaCIOJI0XKEHHUS;

2) pacmo3HaBaTh M M300pakaTb Ha YEPTEKaX M PUCYHKAX T€OMETPUYECKUE (HUTYPBI M HX
KOH(UTypaluu;

3) HaxoQWTh 3HAYEHUS JJIMH JTMHEHHBIX JIEMEHTOB (DUTYp M UX OTHOIICHUS, TPAlyCHYIO MEpY
yrioB oT 0 1o 180°, mpuMeHss ornpeieneHns, CBONCTBA U MPU3HAKK (UTYP U UX DJIEMEHTOB,
OTHOIIEeHUs1 GUryp (PaBEHCTBO, 10100ME, CAMMETPUH, TOBOPOT, TapaJuIeIbHbIN MepeHoc);

4) omepupoBaTh Ha 0A30BOM YPOBHE MOHATHIMH F€OMETPHUECKUX DUTYD;

5) omepupoBaTh C HayaJbHBIMH TOHSATUSIMA TPUTOHOMETPHU M BBIOJHSTH AJIEMEHTAPHBIC
onepanyyu HaJx (QYHKUUSIMHU YIJIOB;

6) pemarh 3amaud Ha JIOKA3aTENbCTBO, ONUPAsCh HAa HM3YYCHHbIE CBOWCTBA QUIYp H



OTHOIIICHUH MEXJTy HUMHU U IPUMEHSISI N3YUEHHBIC METOIbI JJOKA3aTEIbCTB;

7) peliaTh HECIOXKHBIC 33/1a4M Ha TIOCTPOCHKE, TPUMCHSSI OCHOBHBIC aJITOPUTMbI TOCTPOCHUS C
MOMOIIBIO IUPKYJIS U JTUHEHUKH,

8) pemarh MIAHKMETPUYECKUE 3aa4l Ha HAXOXKICHNE T€OMETPUYECKHMX BEIMYHH 10 00pa3iam

WM aJTOpUTMaM, perarh MpocTeHIe IIIaHMMETPUIECKHE 331a41 B TIPOCTPAHCTBE.

9) wusBiekaTh MHGOPMALUIO O TE€OMETPUYECKUX (UTypax, MPEICTABICHHYIO Ha YEPTEKaxX B
SIBHOM BHJIE;

10) npuMeHSTh Al PELICHUS 3aJau TeOMETPHYECKUE (AKThI, €CIH YCJIOBHS MX IPUMEHEHHUS
3a/1aHBbI B IBHOH (hopMme;

BBINyCKHUK MOTYYUT BO3MOKHOCTh:

11) oBnageTh METOJAAaMHU PELICHUS 3a/1a4 HA BBIYMCICHHUS U JI0Ka3aTEIbCTBA: METOAOM OT
NPOTHUBHOIO, METOJOM MoA0o0us, MeToaoM mnepedopa BapuaHTOB U METOAOM
reOMeTPUUYECKUX MECT TOUEK;

12)npuoOpecTd ONBIT MNPUMECHEHHUS alNreOpamuyeckoro W TPUTOHOMETPUUECKOTO
anmaparta ¥ uJei IBU)KEHUs NMPU PELICHUU T€OMETPUUYECKUX 3ajay;

13) oBmageTs TpPaJUIMOHHON CXEMOW pemIeHHs 3aJad Ha IIOCTPOCHHE C IMOMOIIBIO
LHUPKYJISA U IUHEHKU: aHaJIu3, IOCTPOEHHE, J0KA3aTeIbCTBO U UCCIEJOBAHUE;

14) HayuyuThCs pemath 3aJadyd Ha MOCTPOCHHUE METOJOM TIEeOMETPHUYECKOTO MecTa
TOYEK U METOJ0M IOJ00us;

15) npuoOpecTH ONMBIT UCCICAOBAHUS CBOWCTB IUIAHUMETPUYCCKUX (QUTYP C MOMOIIBIO
KOMITBIOTEPHBIX IPOTpaMM,;

16) nproOpecTH  ONBIT  BBIMOJHEHHUS HPOCKTOB 1Mo TeMam: «l'eoMeTpuueckue
npeoOpa3oBaHus Ha MIOCKOCTUY, «IlocTpoeHne oTpe3KoB 1Mo popmyiier;

17) Hay4uThCS MCIOJB30BATh CBOMCTBA F€OMETPUYCCKUX (UTYp Ul PEICHHs THIIOBBIX 337134,
BO3HUKAIOIIKX B CUTyallUsIX [TOBCEIHEBHOM JKU3HM, 33]1a4 MPAKTUYECKOTO CONEPIKAHNUS.

OTHoOlIEeHUA

BbImycKHUK HAay4HTCSL:
1)onepupoBarh Ha 0a30BOM ypOBHE MOHATHIMH: PaBEHCTBO (DUTYp, paBHbIE (PUTYPBI, PABEHCTBO

TPEYIrOJILHUKOB, MapaJlUICJIbHOCTE MNPSAMBIX, MNECPHNCHAUKYIIAPHOCTL IMPSAMBIX, YIJIBI MCKIAY
MNpAMBIMHU, IICPIICHAUKYIIAP, HAKIIOHHAA, ITPOCKIUA.

BuvinyckHuk nonyuum 603MOHCHOCMb:
2)MCIoNIb30BaTh OTHOIIEHUS JUIsl PELEHUs MPOCTEHIIMX 3a/ad, BO3HUKAIOUIUMX B pealbHOMN

JKH3HHU.

I'eomeTpruyeckue nocrpoeHunst

BhInycKHHMK Hay4HTCSL:
1)uzo0paxaTh TUIOBBIE IJIOCKUE (QUIYpPHl U (UTYPHl B MPOCTPAHCTBE OT PYKHU M C MOMOIIBIO
UHCTPYMEHTOB.

Buoinycknuk noayuum 603MONICHOCb!
2)BBINOJIHATH MPOCTEHIIINE TOCTPOESHUS HA MECTHOCTH, HEOOXOAUMBIE B PEATbHOM KU3HHU.
I'eomeTpuueckue npeodpazoBaHus

BhInycKHHMK Hay4HTCSL:
l)cTpouth GuUrypy, CHMMETPHUYHYIO JaHHON (UType OTHOCUTENIBHO OCH M TOUKH.

Buvinycknuk noayuum 603MONICHOCMb!
2)pacro3HaBaTh JBIKCHHE OOBEKTOB B OKPYKAIOIIEM MHPE; CHMMETPUYHBIC (QUTYPHI B
OKpPY’KarOIllEM MUDE.

N3mepenne reoMeTpu4ecKuX BeJUYHH
BbIITyCKHUK Hay4uTCS:



1) ucmonb30BaTh CBOWCTBA WU3MEPCHHUs [UIMH, TUIOMIA[CH M YIJIOB MPH PEUICHHH 3a7ad Ha
HaXO0XJEHHUE JUIMHBI OTpe3Ka, JUTUHBI OKPY>KHOCTH, JUIMHBI IyTU OKPYXHOCTHU, TPATYCHOM
MEepHI YIJIa;

2) BBIYUCISTH JUIMHBI JIMHEWHBIX 3JIEMCHTOB (PUI'Yp M HX YIJIbI, UCHOJNB3YS (DOPMYJIbl JUIHHBI
OKPYXXHOCTH | JUTHHBI IyTH OKPYKHOCTH, OPMYJIBI TUIOIIAACH QUryp;

3) BBIYKMCIATH IUIOMIAM TPEYTOJILHUKOB, MPSIMOYTOJIBHUKOB, MMapauIejorpaMMOB, TpPAaIlCIHid,
KPYT'OB ¥ CEKTOPOB;

4) BBIYUCIATH [UIMHY OKPY)KHOCTH, JJTHHY JYTU OKPYXHOCTH;

5) perath 3aau Ha JOKA3aTEILCTBO C UCIONIB30BaHUEM (HOPMYIT JUTHHBI OKPY)KHOCTH U JUTHHBI
YT OKPY>KHOCTH, POpMYII TUTOIIaeH PHUTYD;

6) pemaTh TPAKTUYECKHE 3a/1aud, CBS3aHHBIC C HAXOXKICHHEM TI'COMETPHUYCCKUX BEITMYHH
(Mcronb3yst pu HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHUYECKUE CPEIICTBA);

7) BBINIOJHATH U3MEPEHHUE JUIMH, PACCTOSIHUMN, BEJIMYUH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB IS
U3MEPEHUH JUTHH U YTJIOB;

8) mpumeHsaTh GOpMyJIBI IEPUMETPA, TUIOIMAAN W 00beMa, IUIOMAJNd MOBEPXHOCTH OTICIBHBIX
MHOTOT'PAaHHHKOB TIPU BBIYMCICHHSX, KOT/Ia BCE JJAHHBIC UMEIOTCSI B YCIIOBUU;

9) mpumensats Tteopemy Iludaropa, 0a30Bble TPUTOHOMETPUUYECKHUE COOTHOIICHUS IS
BBIYUCIICHUSI [UTUH, PACCTOSHHUIA, TUTOIIA/ICH B MPOCTEHINX CITydasX.

BBINyCKHUK MOAYYUT BO3MOXKHOCTB!
10)BerunCHATh TUIOMATU (UTYP, COCTABICHHBIX M3 JBYX WIH 0ojiee MPSMOYTOJbHUKOB,
napajuiesorpaMMoB, TPEYTOJIbHUKOB, KPyra U CEKTOpa;
11)BBIYMCAATh TIIOMIAAM MHOTOYTOJILHUKOB, HCIIONB3YSl OTHOIIEHUS PaBHOBEIHUKOCTH U
PaBHOCOCTAaBJICHHOCTH;
12)mprodpecTd ONMBIT MPUMEHEHHS aNre0panyeckoro W TPUTOHOMETPHUYECKOTO ammapaTra u
uzel ABMXKEHUS NP PEICHUH 3a]1a4 Ha BBIYMCIIEHUE TUIOIIA el MHOTOYTOJIbHUKOB.
13)BBIYKCISTE PACCTOSIHUSI HA MECTHOCTH B CTAaHJAPTHBIX CUTYalHUsX, IUIOMIAANA B MPOCTEHIINX
cllyyasix, IpUMEHATh (YOpMYJIbl B IPOCTEHIINX CUTYAlUsIX B TOBCEAHEBHOM KU3HHU.
Koopaunatsi
BeimyckHUK HayuuTCs:
BBIYUCIIATh JUTMHY OTpe3Ka M0 KOOPAMHATaM €ro KOHIIOB; BBIYMCISATH KOOPAWHATHI CEPEIMHBI
OTpE3Ka;
MCTIOJIb30BaTh KOOPAWHATHBIA METO/I ISl U3YUEHUsI CBOMCTB MPSMBIX U OKPY>KHOCTEH;
onpeneNnaTh MNPUOIMKEHHO KOOpPAMHATBI TOUKM IO €€ HM300paKEHHI0 Ha KOOpPJMHATHOU
TUTOCKOCTH
Buinycknuk noayuum 603MOoNCHOCIb!
061ademsb KOOPOUHAMHBIM MeMOO0OM peuleHus 3a0ay Ha 8blYUCTeHUe U 00KA3ameNbCmeo;
npuodpecmu  OnvIM  UCHOAL30BAHUS  KOMNLIOMEPHLIX — NPOCPAMM OJisl AHANU3A YACMHBLX
Cyuaes 83aUMHO20 PACHONOICEHU OKPYICHOCMEL U NPAMbIX,
npuodpecmu onvim 6bINOJHEHUs NPOoeKmos Ha memy «lIpumenenue KOOPOUHAMHO2O Memooa
npu peuwieHuu 3a0ay Ha 8bIYUCIEHUE U OOKA3AMENbCMBOY.

BexTopsl
BblIntyCKHUK Hay4uTCS:

1) omepupoBaTh € BEKTOpaMH: HAXOIUTh CYMMY UM pPa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
T€OMETPUYECKH, HAXOAUTH BEKTOP, PAaBHBIN IIPOU3BEACHUIO 3aJaHHOT0 BEKTOPA HA YUCIIO;

2) HaXOIWTh JJIs BEKTOPOB, 3aJIAaHHBIX KOOPIMHATAMHU: JUIMHY BEKTOpA, KOOPAWHATHI CYMMbI H
Pa3HOCTH JIBYX U OoJiee BEKTOPOB, KOOPAWHATHI MPOU3BECHUS BEKTOpA HA YUCIIO, IPUMEHSIS
pU HEOOXOMMOCTH COUeTaTebHbIN, IEPEMECTUTENBHBIN U PaCHpeIeTUTENbHbIN 3aKOHBL;

3) BBIUHMCIATH CKASIPHOE TIPOM3BEJCHHE BEKTOPOB, HAXOIHUTh YIOJX MEXIY BEKTOpaMH,
YCTaHaBJIMBATh NEPICHIUKYIIAPHOCTD IPSIMBIX.

BBIyCKHUK ITOIyYUT BO3MOXKHOCTD:
4) oBNaseTh BEKTOPHBIM METOJIOM JUIS PEIICHHs 3a7a4 Ha BEIYHCIICHHUE U IOKa3aTeIIbCTBO;
5) mpuoOpecTH OMBIT BHIOJHEHHS MPOCKTOB Ha TeMy «lIpruMeHeHHe BEKTOPHOTO METoHa



IIpu pCIICHUMA 3aaa4 Ha BBIYUCIICHUC U JOKa3aTCIIbCTBO).

TpeboBanus K ypoOBHIO NOATOTOBKH y4ammxcs 9 kiacca

Jonsicnol 3Hamv/noHumMamo:

Crnenyromue NOHATHS : BEKTOP, CYMMa M Pa3HOCTb BEKTOPOB; IPOU3BEICHHE BEKTOpAa Ha
YHCII0, CKAJISPHOE IPOU3BEJIECHUE BEKTOPOB; CHUHYC, KOCHHYC, TAaHI'€HC, KOTaHI'€HC; Teopema
CHUHYCOB M KOCHHYCOB; PEIICHHE TPEYTOJILHUKOB; COOTHOIUIEHUE MEXIYy CTOPOHAMM U YIilaMu
TpeyroapHuKa. OmpenerieHue MHOTOYTOJBHUKA; (OPMYINbI JUIMHBI OKPY)KHOCTH, IUIOLIAAN
Kpyra; CBOMCTBA BIIMCAHHON M ONMCAHHON OKPY>KHOCTH OKOJIO IIPABHJIBHOTO MHOTI'OYTOJIBHHKA;
HOHSITHE JBUKEHMSI HA TUIOCKOCTH: CUMMETPUSL, TapajlIeNIbHbII IEpEeHOC, TIOBOPOT.

Honoicnpl  ymemsb: TIOIB30BAaTbCA TI'€OMETPUYECKUAM  SI3BIKOM JUI1  OIMCAHUS IIPEIMETOB
OKPY)KAalOILIEro MHpa; pPAaclo3HaBaTb TIeOMETpUYECKHe (UIypbl, pa3iuyath HUX B3aUMHOE
PAacroioxKeHue; n300paxarh reOMETpHYecKUe (DUTyphl; BHITOIHATh YEPTEKH 0 YCIOBUIO 3a1auM;
OCYIIECTBIIATH IIpeoOpa3oBaHus ¢uryp. PacnosHaBare Ha ueprexax, MOJEISIX U B OKpYKarollen
00CTaHOBKE OCHOBHBIE ITPOCTPAHCTBEHHBIE TeJa, N300pakaTh UX; B MPOCTEUIINX CIy4asiX CTPOUTH
CEUCHHSI U Pa3BEPTKU IPOCTPAHCTBEHHBIX Tell. [IpoBOIUTH omepanuu Haj BEKTOpaMH, BBIUMCIIITH
JUIMHY U KOOPJMHATBl BEKTOpa, YroJl MEXIY BEKTOpaMH. BBIYMCIATH 3HAYEHUS] T€OMETPUUYECKUX
BEJIMYMH (JIIMH, YTJIOB, IJIOMIA/eH, 00bEMOB); B TOM YMCIIE: JJIs YIJIOB OT 0° o 180° onpenensTs
3HAYeHUs TPUTOHOMETPUYECKHX (DYHKIHMHA MO 3HAUYEHHIO OJHOW W3 HUX; HAXOIHWTh CTOPOHBI,
yIibl U IJIOWAAA TPEYrOJbHUKOB, JJIMHBI JIOMaHbIX, IyT OKPYXXHOCTH, IUIOIIANEH OCHOBHBIX
reoMeTpudeckux (uryp u (uryp, COCTaBIEHHBIX W3 HHUX. pEIIaTh I€OMETPUYECKHE 3a/lauH,
onupasch Ha M3y4YCHHblE CBOHCTBA (UIyp M OTHOLIEHUH MEXIy HHMMH, HPUMEHSSA
JIOTIOJTHUTEIIBHBIE TIOCTPOCHHUS, aNreOpandecKiii 1 TPUTOHOMETPUYECKHUN armapar, CAMMETPHIO.
ITpoBoAMTH TOKA3aTENbHBIE PACCYKACHUS IIPU PEILICHUN 3a]a4, UCII0JIb3Ysl U3BECTHBIE TEOPEMBI;
pemarh npocTeine MIaHUMETPUUECKHE 3a/1a4U B IPOCTPAHCTBE.

Honsicnvl 6n1adems KOMnemeHyuaAMu:

- UH(OPMAaIOHHO;

- KOMMYHHUKAaTUBHOI;

- MareMaTH4ecKoW,  TMOoJpa3yMeBaloIled, YTO  ydalluecss  YMEIOT  HCIOJIb30BaTh
MaTeMaTHYeCKue 3HaHMsA, apuMETHUYECKHU, anreOpanyeckuil ammapaT JUIsl ONMCAaHUS U
pemieHus nOpodieM  pealbHOM  KM3HU, TPAMOTHO  BBIIOJHATH  AJITOPUTMUYECKUE
IOpEeNIUCaHusl M UHCTPYKUMM HAa  MareMaTU4eCKOM  MaTepuaie, I0Jb30BaThCs
MaTeMaTU4ecKuMu  (opMmynamMu , TOPUMEHATh I[PUOOpETEHHblE  anredpanyeckue
npeoOpa3oBaHus U QYHKLIHMOHAIbHO-TpaUyecKe MpeCTaBICHHs Ul ONIMCAHUS U aHaJI13a
3aKOHOMEPHOCTEH, CYIIECTBYIOIIMX B OKPYKAIOIIEM MUPE U B CMEXHBIX MPEAMETAX;

- COLUHMAJIBHO-JINYHOCTHOM, MOAPA3yMEBAIOIIECH, YTO y4alUeECs BIAACIOT CTUIIEM MBIIUICHUS,
XapaKTepHBIM I MaTEeMaTHKH, €ro a0CTPaKTHOCTHIO, J0Ka3aTeIbHOCTHIO, CTPOTOCTHIO,
YMEIOT MPUBOJIUTH apTyMEHTUPOBAHHbIE PACCYKACHHUS, JIeNaTh JIOTHYECKHe 0OOCHOBAaHHbBIE
BBIBOJIbI, MPOBOJUTH OOOOIEHHS M OTKPHIBaTh 3aKOHOMEPHOCTH Ha OCHOBE YaCTHBIX
IIPUMEPOB, IKCIEPUMEHTA, BBIIBUTaTh TMIIOTE3bI, ICHO U TOYHO BBIpAXKaTb CBOM MBICIH B
YCTHOW M MIMCBMEHHOM peuH;

- OOUIEKYIbTYpHOM, MMOApa3yMeBalOLIeH, YTO yJalrecs MOHUMAal0T 3HAUUMOCTh MaTeMaTHKU
KaK HEOTHEMJIEMOM YacTH OOIIEYEeTIOBEUECKOW KYJIBTYPHI, BO3JEHCTBYIONICH Ha Ipyrue
00J1acTH KyJbTYpPBI, MOHUMAIOT, 4YTO (OPMAJbHBIII MaTeMaTHYeCKHH ammapaT CcOo3JaH |
pa3BUBAETCS C LIENBI0 PACCIIMPEHUS] BO3ZMOXKHOCTEH €ro MPUMEHEHMsI K PEIIeHUI0 3ajad,
BO3HUKAIOIIMX B TEOPUHM U NPAKTHKE, YMEIOT YMECTHO HCIOJB30BAaTh MAaTEMATUUYECKYIO
CUMBOJIUKY;

- NpPEeAMETHO-MHMPOBO33PEHUYECKOM,  MOJAPAa3yMEBAIOIIEH, YTO  ydYalllhecs  IOHUMArOT
YHHUBEpPCAJIbHBIA XapakTep 3aKOHOB MAaTeMaTHYeCKOH JIOTMKH, MPUMEHMMBIX BOBCEX
00J1aCTSAX YEIOBEUECKOM NIeATeNbHOCTH, BIAACIOT NMPHUEMaMH MOCTPOCHUSI U UCCIIEAOBAHUS
MaTEMAaTHYECKUX MOJENIEH IIPY PEIICHNUHN IPUKIIAIHBIX 3a4a4.

Hcnonv3oeams npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHOCmU U
NO6CEOHEBHOIl HCcU3HU: ISl ONIMCAHWS PEalIbHbIX CUTYallMi Ha SI3bIKE T€OMETPHUM; Ul pacyeToB,
BKJTIOYAIOLIHUX MTPOCTEUIIINE TPUTOHOMETPHUECKUE (POPMYIIBL; IPU PEILICHUH TEOMETPHUECKUX 3314



C WCIOJB30BAaHWEM TPUTOHOMETPHH, JUIS pEIICHHsS NPaKTUYECKUX 3a]a4, CBA3AHHBIX C
HAXO)KJICHUEM T€OMETPUYECKHX BEMMYMH (MCHONB3YSd MpU HEOOXOIUMOCTH CHpPABOYHUKH U
TEXHUYECKHUE CPEJICTBA); PH MOCTPOSHUH T€OMETPUIECKUMI HHCTPYMEHTaMH (JIMHElHKa, YrOJIbHHK,
LIUPKYJIb, TPAHCIIOPTHUP).

TemaTnueckoe NJaHNPOBaHMeE.

Oco0eHHOCTBIO TEMAaTUYECKOrO IUIAHUPOBAHUS SBIAETCS TO, YTO B HEM COJIEPIKUTCS
OMMCaHUE  BO3MOXKHBIX  BHUJOB  JIEATEIBHOCTH  YYallUXcsl B  MpPOLECCE  YCBOCHUS
COOTBETCTBYIOILIETO COJEP)KaHMs, HAMpaBICHHBIX Ha JOCTHKEHUE TIOCTaBJICHHBIX LieJei
oOyueHusi. 3TO OPUEHTUPYET YUUTENsI Ha YCHJICHUE AEATEIbHOCTHOrO MOJAX0Aa B 00y4eHHH, Ha
OpraHM3aIMI0 PAa3HOOOpa3HOM Y4eOHOH AeATeNbHOCTH, OTBEYAIOIICH COBPEMEHHBIM ICHXOJIOTO-
MeIarornyecKuM BO33PEHUSIM, Ha UCTIOIb30BAHNUE COBPEMEHHBIX TEXHOJIOTHH.

B ocHOBHOE mporpaMMHOE COJEpXKaHWE BKJIIOYAIOTCS  JIOMOJIHUTEIBHBIE  BOIPOCHI,
CHOCOOCTBYIOIIIE PA3BUTUIO MAaTEeMaTHYECKOrO KPYyro3opa, OCBOCHHIO 0oJiee MPOJABHUHYTOIO
MaTeMaTHYEeCKOTO  ammapara, MaTeMaTHYecKuXx CrocoOHocTel. Pacmmpenue —copepkaHus
TreOMETPUYECKOro 0O0pa3oBaHMs B 3TOM ciydae AaéT BO3MOXKHOCTh CYIIECTBEHHO OOOTaTUTh KPYT
pelaeMbIx 3a1au.

9 kaace
Howmep Conepxanue Komnu- XapakTepucTuka
napa- Mmarepuana 4ECTBO OCHOBHBIX BH/IOB
rpada 9acoB NEeSTETPHOCTH YICHHUKA
(Ha ypoBHE y4eOHBIX
JIEHCTBUIN)
[ToBTOpEeHue Kypca reoMeTpuu 8 2
KJacca
I'nasa | X. BekTopsl 8 DopMynupOBaTh ONPEIEICHUS U
1 IlonsiTue BexTOpa 2 UJUTIOCTPUPOBATH IIOHATUS BEKTOPA, €TO
2 Crnoxenue u JUTMHBI, KOJJTMHEAPHBIX U PaBHBIX BEKTOPOB;
3 BBIUNTAHHE BEKTOPOB 3 MOTHBHPOBAThH BBEJICHUE TIOHATUN U
YMHOXEHHE BEKTOPA 3 JIEUCTBUM, CBA3aHHBIX C BEKTOPaMH,
Ha YHUCIIO. COOTBETCTBYIOIIMMH IMPUMEPAMH, OTHOCSIITH -
[IpuMeHeHnEe BEeKTOPOB MHUCS K (U3MYECKUM BEKTOPHBIM
K PEIICHHIO 3a7a4 BEIIMUYWHAM; IPUMEHSATH BEKTOPHI U ICHCTBUS
HaJ HUMHU [IPU pElIeHUH FeOMETPUUECKUX
3aj1a4
I'naBa X. MeToa KoopauHaT 10 OOBACHATH U WIUTIOCTPUPOBATH MOHATHS
1 Koopaunatse! BekTopa 2 IIPSAMOYTOJIBHOW CHCTEMBI KOOPJMHAT,
2 [Ipocreiinue 3axaun KOOPJMHAT TOYKH U KOOPAMHAT BEKTOPA;
B KOOpJIWHATAX 3 BBIBOJIMTH M MCIIOJIH30BATh MPH PEIICHUN
3 YpaBHeHUS 3a1a4y GOpMyINbl KOOPAUHAT CEPEIUHbBI
OKPY>XHOCTH H TIPSIMOM 3 OTpe3Ka, [UTHHBI BEKTOPA, PACCTOSTHUS MEXKIY
Pemenue 3agau 1 JBYMSI TOUKaMH, YPaBHEHHUS OKPYKHOCTH U
Kontponbnas pabota 1 PSMOi
Nel
I'naBa XI. CooTHOIIEHHS MEXKAY 12 ®opMyInpoBaTh U WILTIOCTPUPOBATH
CTOPOHAMH U yTJIaMH oTIpesieNIeHus] CHHYCa, KOCHHYCa, TAHTeHCa
Tpeyroiabuuka. CkajasipHoe kotaHreHca yrioB ot 0 1o 180°; BBIBOAUTH
Nnpou3BeJeHNe BEKTOPOB OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO U
1 Cunyc, KocuHyc, 3 dbopMyIbl ipuBeACHUS; HOPMYIHPOBATH U
TaHT€HC, KOTAHI'€HC JIOKa3bIBaTh TEOPEMBI CHHYCOB M KOCUHYCOB,
2 yria 4 NPUMEHSTh UX MPHU PEUICHUHU Tpe-
CooTHOLIEHUS MEXAY YTOJIBHUKOB; OOBACHATD, KaK UCIIOJIb3YIOTCS




CTOPOHAMH U YIJIaMU

TpUTOHOMETpHUecKHue HOpMyIIbI B

TPEYroJbHUKA 3 M3MEPUTENBbHBIX pab0Tax Ha MECTHOCTH;
CkansipHoe bopMyIupOBaTh ONpEEICHU yIrila MeXAy
IIPOU3BEJIEHUE BEKTO- 1 BEKTOPAMH U CKIAPHOTO IPOU3BEACHUS
poB 1 BEKTOPOB; BHIBOAUTH OPMYIy CKAJISPHOIO
Pemenue 3anau NPOU3BENICHUS Yepe3 KOOPAHMHATHI BEKTOPOB;
Konrponbnas pabora (dbopMynupoBaTh U 0O0CHOBBIBATh
Neo 2 YTBEPKIEHHUE O CBOMCTBAX CKAIIPHOTO
IIPOU3BE/ICHHUS; UCIIONIb30BaTh CKAISIPHOE
IIPOMU3BEJICHUE BEKTOPOB IPU PEUIEHUU 3a/1a4
I'nasa XII. lnuHa okpykHOCTH 12 ®opmyupoBaTh ONpeAesIeHUE IPABUIBHOTO
U IUIOLIAIb Kpyra MHOTOYTOJbHUKA; (HOPMYIUPOBATH U
1 IIpaBunbHbBIE 4 JI0Ka3bIBaTh TEOPEMbI 00 OKPYKHOCTSX,
2 MHOTOYTOJIbHUKH 4 OIMCaHHOW OKOJIO IPaBUJIBHOTO
JUIMHA OKpY>KHOCTU U MHOI'OYT'OJIbHUKA U BIMCAHHOW B HETO;
ILIOIAAb Kpyra 3 BBIBOJIUTH U UCIIOJIb30BaTh (POPMYJIBI JJIsI
Pemenue 3anau 1 BBIYMCIIEHHUS TUIONIAIM MPABHIIBHOTO
Kontponbnas padota No MHOT'OYTOJIbHUKA, €r0 CTOPOHBI U pajguyca
3 BIIMCAHHON OKPYXXHOCTH; pelaTh 3aJa4u Ha
MOCTPOEHHUE MPABUIIBHBIX MHOTOYTOJIbHUKOB;
OOBSACHATH MOHATUS JUIMHBI - OKPYKHOCTH U
IJIOMIAAN KPYyTa; BRIBOAUTH (DOPMYIIBI JJIsS
BBIYMCIICHUS JJIMHBI OKPYKHOCTHU U JUTMHBI
JyTU, IJIOLAAU KPyra U IUIOLAAu KPyroBOTO
CEKTOpa; NPUMEHSATh 3TH GOPMYJIbl IPU
pelIeHnn 3a/1a4
I'aasa X1 /IBuskenus 10 OOBACHATH, YTO TaKOE OTOOpakeHue
1 [TonsTHE NBYKEHHS 3 MJIOCKOCTH Ha ce0sl U B KAKOM CIIy4ae OHO
2 [NapannenbHblil IepeHoc 3 Ha3bIBAETCS JABM)KEHHUEM IJIOCKOCTH;
Y TIOBOPOT 00BSACHATH, YTO TAKOE OCEBAsi CUMMETPHUS,
Pemenue 3agau 3 LEHTpaJIbHasi CHMMETPHUS, apaljieNbHbINA
Kontponbnas padota No 1 MEePEHOC ¥ TTOBOPOT; 0OOCHOBBIBATH, UTO ITH
4 0TOOpa)KeHHUsI TUIOCKOCTH Ha ce0sl SIBISIOTCS
JIBIDKCHUSAMH; OOBACHATH, KaKOBa CBS3b
MEXy ABUKECHUSMU U HAJTOXKEHUSIMU;
WJUTIOCTPUPOBATh OCHOBHBIE BUIBI
JBM)KEHHI, B TOM YHUCJIE C TOMOIIBIO
KOMITHIOTEPHBIX IMPOTpaMM
O0 akcuoMax IIAHUMETPUH 2
IMoBTOpEHHUe. 12

Pemenue 3anau.
HToroBast KOHTpONIbHAS
paborta No 5




KanennapHo-reMaTtudeckoe IiiaHUPOBaHUe
1o reomMeTpuu B 9 KJiacce.

Ne Tema ypoka Koun- Jlata nnpoBenieHus
ypoxa BO 1aH bakt
4acoB
IloBTOpeHnue (2 yaca)
1. IToBTropenue. YeTsipexyronpauk. [lnomans 1 3/09
2. | IloBropenwue. Ilogo6HbIe TpeyronbHUKNA. OKPY>KHOCTB. 1 5/09
I'naBa IX. Bektopsbl. (8 yacon)
3. [TonsiTHe BeKTOpA. 1 10/09
4. | Ilonsatue BekTopa. 1 12.09
5. Cno)keHHe ¥ BBIYUTAHHE BEKTOPOB 1 17.09
6. CrnoxeHue ¥ BHIYMTaHNE BEKTOPOB 1 19.09
7. Cno>keHHE ¥ BBIYUTAHHE BEKTOPOB 1 24.09
8. | YMHOXeHue BekTopa Ha yucio. [[pumeHenne BekTopoB K | 1 26.09
pEIICHHIO 3a/1a4.
9. YMHO)XeHue BeKkTopa Ha uncio. [Ipumenenue BektopoB k | 1 1.10
pEIIeHHIO 3a/1a4.
10. | YMHoOxeHue BekTopa Ha uncio. [Ipumenenue BekTopoB k | 1 3.10
pEIIeHHIO 3a/1a4.
I'naBa X. Mertoa koopaunar. (10 yacos)
11. | KoopauHatel BeKTOpa. 1 8.10
12. | KoopauHathl BEKTOpa. 1 10.10
13. [Ipocreiimue 3a1a4n B KOOpAMHATAX. 1 15.10
14. | Ilpocrelimume 3a1a4u B KOOPIUHATAX. 1 17.10
15. | YpaBHEeHHE OKPYKHOCTH U IPSIMOIL. 1 22.10
16. | YpaBHEeHHE OKPYXHOCTH U IPSIMOIA. 1 24.10
17. | YpaBHeHHE OKPYXHOCTH U IPSIMOIL. 1 5.11
18. | Pemenwue 3ama4 mo Teme «MeTo ] KOOPJIUHATY. 1 7.11
19. | Pemenwue 3amay no Teme «MeTo] KOOPAUHATY. 1 12.11
20. | KonrponpHas padora Nel mo Teme «MeTo1 KOOPIHHATY 1 14.11
I'naBa XI. CooTHomIEeHNsI M€Ky CTOPOHAMH M YIJIaMU TPeyroJibHHKA.
CkaJisipHOe npon3Be/ieHue BeKTOpPOB. (12 yacos)
21. | Pabora Hax ommOkamu. CHHYC, KOCHHYC, TAHTEHC yTIIa. 1 19.11
22. | CuHyc, KOCUHYC, TAHT€HC yTJa. 1 21.11
23. | CunHyc, KOCHHYC, TAHT'€HC yTJIa. 1 26.11
24. | Teopema o miona iy TpEyroiabHUKA. 1 28.11
25. | Teopema CHHYCOB. 1 3.12
26. | Teopema KOCHHYCOB. 1 5.12
27. | CoOTHOULIEHUSI MEXKAY CTOPOHAMU H YIIaMU 1 10.12
TPEyTOJIbHUKA.
28. | CoOoTHOIIECHUSI MEXKAY CTOPOHAMU H yIIaMu 1 12.12
TPEyTOJIbHUKA.
29. | CkansipHoe IpOM3BEIC€HUE BEKTOPOB. 1 17.12
30. | CxanspHOe MpOM3BECHIE BEKTOPOB. 1 19.12
31. | Pemenue 3aga4 o teme «COOTHOIICHHS MEKIY 1 24.12
CTOpPOHAMH U YTJIaMH TpeyroibHuKa. CKalsIpHOe
MIPOU3BEICHUE BEKTOPOBY.
32. | KontponbHas pabota Ne2 o TeMe 1 26.12
«COOTHOIIEHHS MEX]Ty CTOPOHAMH U yIIIaMU
TpeyroipHuKa. CKaIIpHOE MPOU3BENICHIE BEKTOPOBY.




T'naBa

XII. linHa OKpY:KHOCTH M II0AaAb Kpyra. (12 yacoB)

33. | Pabora Hax ommbOkamu. [IpaBuiibHbIE MHOTOYTOJIBHUKH 1 14.01
34. | OKpy)XHOCTb, OITMCAHHAS OKOJIO MPABUIILHOTO 1 16.01
MHOTOYTOJIbHUKA
35. | OKpy)XHOCTb, BIMICAaHHAs B TPaBUJIbHBIN 1 21.01
MHOTOYTOJIbHUK.
36. | [Tnomanas mpaBUILHOTO MHOTOYTOJIbHUKA 1 23.01
37. | [1nomanas mpaBUILHOTO MHOTOYTOJIbHUKA 1 28.01
38. | JlnmHa OKpYXKHOCTH U IUIOLIA/b KPYTa. 1 30.01
39. | JliimHa OKpY)KHOCTH W TIJIOMIAh KpyTa. 1 4.02
40. | JInHA OKPY>KHOCTHU U TUIOIIAL KpyTa. 1 6.02
41. | Pemenue 3amau mo teme «J/[iMHa ~ OKPY)KHOCTH | 1 11.02
TUIOIIAb KPYyray
42. | Pemenue 3amau o teme «JlimHA OKPYKHOCTH H 1 13.02
TUTOIIAJb KPYyTay
43. | Pemenue 3aga4 o teme «/ImMHa oKpyKHOCTH U 1 18.02
TUTOIIAJh KPYyTray
44. | KonrposbHas padota Ne3 no teme «JlJimHa OKpy>KHOCTH 1 20.02
Y TUIOIIA/Ib KPYTay
I'naBa XIII. /IBu:kenus. (10 yacos)
45, Pabora Hag ommmoOkamu. [loHsiTHE OBMKEHUS 1 25.02
46. | IlousaTre NBUKEHUS 1 27.02
47. | [lousTue nBUXKEHUA 1 4.03
48. | [lapannensHbIi IEPEHOC M TOBOPOT. 1 6.03
49. | TlapamenbHbBIN IEPEHOC U TOBOPOT. 1 11.03
50. | [NapaymenbHBIN EPEHOC U TTOBOPOT. 1 13.03
51. | Pemenue 3a1a4 o Teme «JIBUOKCHHS. 1 18.03
52. | Pemenue 3aga4 o Teme «JIBUKESHHS. 1 20.03
53. | Pemenue 3amay o teMe «JIBHKCHUS». 1 1.04
54. | KontponbHas pabora Ne 4 o Teme: «/IBHKeHUs» 3.04
00 akcnomax njaHuMeTpuu. (2 yaca)
55. | O6 akcuoMax TUTAHUMETPUH 1 8.04
56. | HekoTopsble cBeJIeHUs O pa3BUTHUH F€OMETPUHI 1 10.04
IMoBTopenue. Pemenue 3aaay. [loaroroska k OI'I (12 yacos)
57. | IlpsMOYTOJIbHBIN TPEYroJIbHUK 1 15.04
58. | PaBHOOenpeHHBI  TpeyrojibHUK.  PaBHOCTOPOHHUI 1 17.04
TPEYTOJIbHUK.
59. | CooTHOmIICHHS MEXKIY CTOPOHAMH U yTIIAMU 1 22.04
TpeyrojbHUKa 00IIero Buia
60. | CooTHOIIEHUSI MEXKAY CTOPOHAMU H YIIaMU 1 24.04
TPEyroJIbHUKA
61. | OkpyXHOCTb. YTJIbI CBA3aHHBIE C OKPYXHOCTbIO. [linHa 1 29.04
OKPY>KHOCTH H TUIOMIA]Ih KpyTa.
62. | OxpyxHocTtb. KacarenbHas, Xxop/a, ceKymias 1 1.05
63. | YeThIpexyroJbHUKA 1 6.05
64. | YeTblpexyroJbHUKU 1 8.05
65. | Pemrenue 3agauy OI'D 1 13.05
66. | Pemrenue 3agau OI'D 1 15.05
67. | UtoroBast KOHTpoOJIbHAs paboTa 1 20.05
68. | Pemrenne 3amau OI'D 1 22.05
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