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HNOACHUTEJIBHASA 3AIIUCKA

PabGouas mporpamma cocrtaBieHa Ha oOcHOBe DenepaibHOr0 rocyJapCTBEHHOIO
o0Opa3oBaTeNbHOIO CTaHAapTa ¢ ydyeroM KoHuenmuum wmaremMaruyeckoro oOpa3oBaHUs U
OpUMEHTUPOBAH Ha TpeOOBaHMS K pe3yibTaraM o0pa3oBaHMs, coaepxkamumcs B IlpumepHoi
OCHOBHOM 00pa3oBaTeNbHOM TMporpaMMe OCHOBHOTO o0miero ooOpa3oBanus. B HEM Takke
YUYUTBHIBAIOTCS JOMUHUPYIOIINE HJed U mojokeHus I[Iporpammel pa3Butuss U (popMupoBaHHs
YHUBEPCAJIbHBIX YYEOHBIX JEUCTBUI JJii OCHOBHOro oOmiero oOpa3oBaHus, KOTOpbIE
obOecreunBaloT (POPMUPOBAHUE POCCUUCKOW TPa)kTaHCKON HICHTUYHOCTH, KOMMYHUKATHBHBIX
KauecTB JIMYHOCTH M CIOCOOCTBYIOT (DOPMHUPOBAHUIO KIIIOUEBOM KOMIIETEHIMH — YMEHUS
YUIUTHCA.

PabGouas mporpamma peanusyercs B yueOHHKaX MaTeMaTUKH M Y4eOHO-METOIUYECKUX
MOCOOMSIX, CO3AAHHBIX KOJUIEKTUBOM aBTOPOB MOJ pyKoBoJACTBOM A.I'. Mep3aisika, BKIIIOUEHHBIX B
cucreMy "Anroputm ycrexa'.

[IporpaMMa 1o reomMeTpuM HampaBlieHA HA PEAIM3ALUI0 CHCTEMHO-IEATEIIBHOCTHOTO
MOJIX0J1a K IMpolieccy 00ydeHus, KOTOpbIil o0ecreunBaeT:

* MOCTpOEHHE O00pa3zoBaTEIBLHOrO IMpoliecca € YYETOM HHAWBHUAYAIbHBIX BO3PACTHBIX,
TICUXOJIOTHYECKUX, (PU3MOTOTHYECKUX OCOOCHHOCTEN U 340POBbS 00yUaOIIUXCS;

* (¢dopMupOBaHME TOTOBHOCTH OOyYarOIIMXCSd K CaMOpPa3BUTHIO U HENPEPHIBHOMY
00pa3oBaHMIO;

* hopmupoBaHre aKTUBHON y4eOHO-TI03HABATENILHON AESITEIbHOCTH 00yUYarouXCsl

* (hopmupoBaHrE MO3UTUBHOTO OTHOIICHHS K TO3HAHUIO HAYYHOU KapTUHBI MHUPA;

* OCO3HAHHYIO OpraHU3alMI0 O0YYaAIOLIUMUCS CBOEH NIEeATEIbHOCTH, a TaKXKe aJeKBAaTHOE
e€ OIlcHMBaHUE;

* MIOCTPOEHUE pPa3BUBAIOIIEH 00pa3oBaTeNbHON cpelapl 00ydeHus. V3ydeHue reoMerpuu
HaIIPaBJICHO Ha JOCTHKECHHE CIICTYIOLIUX LENeil:

* CUCTEMHOE Y OCO3HAHHOE YCBOCHHE Kypca r€OMETPUH;

* (hopMHUpOBAaHUE MAaTEMaTUYECKOTO CTUJISI MBIIUICHUS, BKIIIOYAIOLIETO B ce0sl MHAYKIUIO
U JeNyKiuio, o0000IIeHHe ¢ KOHKPETH3allhi0, aHalu3 M CHHTE3, KJIacCU(pUKALUI0 U
CUCTeMaTH3aI1Io, abCTparupoBaHue U aHAJIOTHUIO;

* pa3BUTHE UHTEpECa 00YUAIONINXCS K H3yUYEHUIO0 TEOMETPHH;

* HCMOJIb30BaHUE MAaTEMAaTUUYECKUX MOJENEH JJid pelleHus MPUKIAIHbIX 3a4a4, 3a/1a4d U3
CMEXHBIX TUCLUILINH;

* TpUOOpeTEeHHEe OIbITa OCYHIECTBICHHUS Y4eOHO-HCCIEOBATEIbCKONW, MPOEKTHON U
MH(OPMAIIMOHHO-TIO3HABATEIILHOM IeITeTbHOCTH,

* pa3BUTHE WHIUBUIYATLHOCTH ¥ TBOPYECKHX CIOCOOHOCTEW, HAMpaBJICHHOE Ha
MOJITOTOBKY BBIMTYCKHUKOB K OCO3HAaHHOMY BBIOOPY PO eCcCHH.

VYueOublii npeamet «I'eoMeTpus» BXOAUT B IEpEUCHb YUCOHBIX MPEIMETOB, 00s3aTEIHHBIX
Ui W3y4eHHUss B cpenHed (mosiHOM) oOmeoOpa3oBaTenbHON 1mikoie. JlaHHas mnporpamma
IpelycMaTpyUBaeT U3ydeHHe mpeamera Ha 0a3oBoM ypoBHe. IIporpaMma peannsyer aBTOpCKHE
UCH Pa3BHBAIOIIETO OOYYEHHS T'€OMETPUH, KOTOPOE JOCTUTACTCS] OCOOCHHOCTSIMH H3JIOXKCHHS
TEOPETUYECKOI0 MaTepuajia M CHUCTEMON YNpaKHEHWM Ha JOKa3aTelbCTBO, CpPaBHEHUE,



MOCTPOCHHE, aHAJIN3, BBIJCIICHUE TJIABHOTO, YCTAHOBJICHUE CBs3eH, Kiaccudukanuo, o0001eHmne
1 CUCTEMATHU3AIUIO.

JInuHOCTHBIE, MeTanpeIMeTHbIE U NIPeAMeTHbIE pe3yabTaThl
OCBOEHHS CO/IepPKAHMSA Kypca reoMeTpHuu

N3ydenne reoMeTpuu 1o JaHHOW IMporpaMMe crocoOCTBYeT (POPMUPOBAHUIO Y YUAIIUXCS
JIMYHOCTHBIX, MeTanpeAMeTHBIX U NMPeIMEeTHbIX pe3yJbTaTOB 00yUeHHUS, COOTBETCTBYIOIIMX
TpeboBaHUsIM (pefepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPeIHEro oOIIero
oOpazoBaHwUsl.

Jluunocmuvie pezyromamel.

1) BociuTaHue poCCUUCKON Tpa)kIaHCKONW MASHTHUYHOCTH: MaTpUOTU3Ma, yBaxeHus Kk OTeuecTBy,
OCO3HaHHUA BKJa/la OTEUECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKH;

2) (popmupoBaHrEe MHUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH
1 00I1IeCTBEHHON TTPAKTUKH;

3) OTBETCTBEHHOE OTHONIIEHHE K OOYYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH K CaMOpPa3BUTHIO U
caMo0Opa30BaHHUIO Ha MPOTSHKEHUHM BCEHW KU3HU; CO3HATENBHOE OTHOIIEHHE K HENpPEpPhIBHOMY
00pa30BaHUIO KaK YCJIOBHIO YCIEIIHON MPOPECCUOHATBHOMN U 00I11eCTBEHHOMN 1€ATeIbHOCTH;

4) oco3HaHHBIN BBIOOp Oyayiiei mpodeccuoHanbHON AEATENLHOCTH Ha 0a3e OPUEHTUPOBAHUS B
mupe mnpodeccuii U MNpoPecCHOHATIBHBIX MPEANOYTEHUH; OTHOIIEHHE K MNpPOPEeCcCHOHATBLHOM
JESTEIbHOCTH KAk K BO3MOXXHOCTH Y4acTHUSl B  pEUICHUM JIUYHBIX, OOIIECCTBEHHBIX,
TOCY/IapCTBEHHBIX U OOIIEHAIMOHAIBHBIX MPo0ieM; (OpMHUPOBAHUE YBAKHUTEIHHOIO OTHOILIEHUS
K TPYZYy, Pa3BUTHE OIbITA yYaCTHsI B COLIMAIBHO 3HAUMMOM TPY/E;

5) yMeHue KOHTPOJIUPOBATh, OLIEHWBATh M AHAIM3UPOBATH MPOLECC U pe3yibTaT yuyeOHOU H
MaTEMaTHYECKOU IeATEeIbHOCTH;

6) yMeHHe YIIpaBIsTh CBOCH MMO3HABATEIBLHOM JESTENbHOCTHIO;

7) yMeHHe B3aUMOJEHCTBOBATh C OJHOKIACCHUKAMHU, JI€TbMH MJIQJIIETO BO3PAacTa U B3POCIBIMU B
o0Opa3oBaTeIbHON, OOIIECTBEHHO IOJIE3HOM, y4eOHO-HCCIe0BATeNbCKON, MPOEKTHON U APYTUX
BHUJIaX JESTEIbHOCTH;

8) KpPUTUYHOCTh MBIIIJIEHUS, WHULHMATHBA, HAXOAYUBOCTb, AaKTUBHOCTb IIPU PEIIECHUU
MaTeMaTHUYECKuX 3ajady.

Memanpeomemnvie pe3yivmamol:

1) yMeHHe camMOCTOSITENIbHO ONMPEAEIATh IENI CBOCH JEesATENbHOCTH, CTaBUTh U (popMynnpoBaTh
JUTs ceOst HOBBIE 3a7a9M B yuéoe;

2) yMEHHE COOTHOCUTBH CBOM JECUCTBUS C IJIAHUPYEMBIMU PE3YyJIbTaTaMH, OCYLIECTBIATh KOHTPOJIb
CBOEH JESITETbHOCTU B IpoOIecce JOCTHKEHHS Pe3ysibTaTa, ONpeessiTh CIOCOObl JCHCTBUH B
paMKax MpeayoKeHHBIX YCIOBUN U TpeOOBaHUil, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBUU
C U3MCHSIOLEHUCS CUTYAlUEN;

3) yMEeHHE CcaMOCTOSITENbHO INPUHUMATh PEUIEHUS, NPOBOAWUTH AHAIU3 CBOEH JESTEIBHOCTH,
MPUMEHSTH Pa3InYHbIE METO/IbI [I03HAHMUS;



4) BnajgeHUE HaBbIKAMHU TIO3HABATENIbHOM, Y4YEOHO-HUCCIEIOBATEIBCKOW UM MPOEKTHOM
NEeSITEIbHOCTH;

5) ¢dopmupoBaHue MNOHATHIHOrO amnmapara, YMEHHS CO37aBaThb OOOOILECHMS, YCTaHaBIUBAThH
aHAJIOTMH, KJIACCU(PUIMPOBATh, CAMOCTOATEIBHO BBIOMPATH OCHOBAaHUSA M KPUTEPUU JIA
KJIacCU(PUKALINH;

6) yMeHHE YyCTaHaBJIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYKIECHUE,
YMO3aKJII0ueHHe (MHIYKTUBHOE, IEAYKTUBHOE U [0 aHAJIOTUN) U I€TIaTh BBIBOJIBL;

7)  dopMupoBaHHE€ KOMMIETEHTHOCTH B  O0JIACTM  HMCHOJIb30BaHUS  HHGOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) yMeHue BHUIETh MATEMAaTUYECKYIO 3aJauyy B KOHTEKCTE MPOOJIEMHOW CHUTyalluu B APYTUX
JUCLUIUIMHAX, B OKPYKAIOIIEH KU3HU;

9) ymeHue caMOCTOSATEIbHO OCYILIECTBJSATh MOMCK B PA3NMYHBIX MCTOYHUKAX, OTOOpP, aHAIM3,
CUCTEMaTH3alUI0 U KJacCU(pUKaLKIO HH(OPMAIK, HEOOXOJUMON 7Sl PEIIeHHUs] MaTeMaTHUYECKUX
npo0JsieM, MpeCTaBIsATh €€ B MOHATHOW (popMme; MpUHUMATh pellieHre B YCIOBUSIX HEMOJHON WU
M30BITOYHOM, TOYHOM WJIM BEPOSATHOCTHOM MHGOpMAlMK; KPUTUYECKH OICHUBaTh U
MHTEPIPETUPOBATh UHPOPMAIIHIO, TTOTYUYAEMYIO U3 Pa3IMUHbIX HCTOUYHUKOB;

10) ymMeHHe UCIONIb30BaTh MaTEMaTHUECKHE CPEICTBA HAMTISIAHOCTH (TpaduKu, TaOIUIbI, CXEMbI U
1p.) A7 WUTIOCTPALMU, UHTEPIIPETalluK, apryMEHTAllUH;

11) yMeHue BbIABUTaTh TUNIOTE3BI IPU PELICHUH 3a/1a4H, TOHUMATh HEOOXOIMMOCTh X MTPOBEPKU;
12) mnoHMMaHWE CYIIHOCTH aJIrOPUTMHUYECKUX TMPEANUCAHMM U yMEHUE [IeHCTBOBaTh B
COOTBETCTBUHU C MPETIOKEHHBIM aJITOPUTMOM.

IIpeomemmnule pe3yrbmamaoi:

1) oco3HaHue 3HaUEHUSI MaTEMAaTUKH B MIOBCETHEBHOM JKU3HU YEIOBEKA;

2) mpencTaBieHHME O MaTeMaTHYEeCKOW Hayke Kak cdepe MareMaTH4YeCKOW AeSITeNbHOCTH, 00
sTamnax e€ pa3BUTHsA, O €€ 3HAYUMOCTH ISl pa3BUTHUS IIUBUIIH3AIUY;

3) yMeHHe ONHUCHIBATh SBJICHUS PEaJbHOTO MHUpa Ha MAaTeMaTUYECKOM SI3bIKE; MPEJCTaBICHUE O
MaTEeMaTHYEeCKUX MOHATHUAX M MaTeMaTHUYECKUX MOJENSAX KaK O BaKHEWIIEM HHCTPYMEHTapHH,
MO3BOJISIONIEM OMUCHIBATH M U3y4YaTh pa3HbIE MIPOLIECCH U SBJICHUS,

4) npexacrapiieHne 00 OCHOBHBIX MOHSATHUAX, HIIESX U METO/IaX T€OMETPUH;

5) BiameHue MeETOJaMH JIOKa3aTeIbCTB M AJITOPUTMAMHU PELICHUS; YMEHHE HUX NPUMEHSTH,
MIPOBOJIUTH JI0Ka3aTeNbHbIE PACCYKICHUS B XOJIE pEUICHUS 3a]1a4;

6) MpaKTUYECKU 3HAYMMBbIE MAaTEeMAaTHUYECKHE YMEHHUS U HaBBIKH, CIIOCOOHOCTH UX NMPUMEHEHUS K
PELICHUI0 MAaTEMaTUYECKUX M HEMATEMaTHMYECKUX 3aJad; BJIAJCHUE HAaBBIKAMHU HCIIOJIb30BaHUS
KOMIIBIOTEPHBIX IIPOrPaMM IIPU PEIIEHUN MAaTEMATHUECKUX 3a/au.

IInannpyemblie pe3yabTaThl 00ydenusi reomerpun B 10-11 kiaaccax
Buinycxknux nayuumces:

* ONEPUPOBATH IOHATHAMU: TOUYKA, MpsAMas, IUIOCKOCTb B IPOCTPAHCTBE, MAPAIUICIBHOCTH U
MEPIEHIUKYIIIPHOCTD IPSIMBIX U INIOCKOCTEH;

* pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (IPU3Ma, MHpPaMUAA, TPSIMOYTOIbHBIN
napajuienenumnen, Kyo);
* 1300pakaTh reOMETPUIECKIE (PUTYPHI C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB;



* U3BJIEKaTh MH(POPMALUIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypaX, NPEICTaBICHHYIO Ha
yeprexax;

* npuMeHsATh TeopeMy lludaropa npu BBIUKCIECHUH 3JEMEHTOB CTEPEOMETPUUYECKUX (UTYD; *
HaxXOJUTh OOBEMBI M IUIOIIAJM MOBEPXHOCTEH NPOCTEHIIMX MHOTOTPAHHUKOB C NPUMEHEHUEM
(opmyu;

* pacrnio3HaBaTh TeJa BpalleHUs: KOHYC, IMIIMHAP, chepy U map;

* BBIYHUCIIATH 0OBEMBI U IUIONIA M OBEPXHOCTEHN MPOCTEHIINX MHOTOTPAHHUKOB U TEJI BPALLICHUSI C
MOMOIIBIO HOPMYIT;

* OIIEPUPOBATH MOHITHEM «IEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBEY;

* HaXOJIUTh KOOPJMHATHI BEPIIMH Ky0a U MPSIMOYTOJIBHOIO MapaljiesIenuIe1a;

* HaxOJUTh MPHUMEPbl MAaTEMaTHYECKUX OTKPBITUA U KX aBTOPOB, B CBSI3U C OTEUYECTBEHHOU U
BCEMUPHOU HUCTOPHUEN;

* IOHUMAaTh POJIb MaTeMaTHKHU B pa3BuTuUU Poccun.
B noeceonesnoti sicusnu u npu usyuenuu opyeux npeomemos:

* COOTHOCUTH aOCTpaKTHbIE T'€OMETPUYECKUE TOHATHUS U (AKThl C peaTbHBIMU KU3HEHHBIMU
00BEKTaMU U CUTYalLUIMH;

* HCIOJB30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX TI'€OMETPUYECKMX GUTYp Uil pelleHus 3ajad
MPAKTUYECKOTO COACPKAHUS;

* COOTHOCUTH TUIONIA/IA MTOBEPXHOCTEH TEN OJIMHAKOBOM (POPMBI U Pa3IMYHOTO pPa3Mepa;

* OlleHHBaTh (HOpPMY MPABUILHOTO MHOTOTPaHHHUKA IOCJE CIWJIOB, CPE30B U T. M. (OMpeneisTh
KOJIMYECTBO BEPILUH, pEOEp U rpaHeil MOTYyYEHHBIX MHOTOIPAaHHUKOB).

Buinycknuk nonyuum 603mMoiCcHOCMb HAYYUMbCA:

* IPUMEHSTH Ui PEIICHUs 3a7a4 TeOMEeTpUUecKre (PaKThl, €CIU YCIOBUS MPUMEHEHUS 3aJaHbl B
SIBHOU (hopme;

* pelIaTh 3a/1a4u Ha HAXOXKJIEHUE T€OMETPUUECKUX BETUUMH 110 00pa3iaM WId ajJropuTMam;

* JIeNaTh IJIOCKUE (BBIHOCHBIC) YEPTEKH M3 PUCYHKOB OOBEMHBIX (UTYp, B TOM YHCIIE PHCOBATH
BUJI CBEPXY, COOKY, CTPOUTH CEYEHUS] MHOTOTPAHHHUKOB;

* U3BJICKATh, HHTEPIIPETUPOBATH U MPEOOPa30BBIBATH HHPOPMAIIUIO O TEOMETPUUECKUX (PUTYpax,
MIPE/ICTABICHHYIO Ha YepTeKax;

* MPUMEHATh TeoMeTpuueckue (akThl AN peuieHus 3ajad, B TOM YHCIE MpPearnoiararolinx
HECKOJIBKO I11ar0B pelIeHHUS;

* OIIUCHIBATh B3aMHOE PACIIOJIOKEHHE MPSMBIX U IJIOCKOCTEN B MTPOCTPAHCTBE;

* popmynupoBaTh CBOWCTBA U MIpU3HAKU HUTYD;

* 10Ka3bIBaTh F€OMETPUUECKHE YTBEPKICHUS;

* 33/1aBaTh INIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM CHCTEME KOOPIMHAT;

* BJAJETh CTAHJAPTHOW Kiaccu(ukanuend NPOCTPAHCTBEHHBIX GUIyp (IMHpaMUAbI, MPU3MBL,
NapalIeJIeIUIE b );

* FICTIOJIb30BATh CBOMCTBA r€OMETPUUYECKUX (UTYp JUTS PELICHHs 3aa4 MPAKTUYECKOrO XapaKkrepa
W 337124 U3 APYTuX oOnacTell 3HaHW;

* pemIaTh MPOCTEHINNE 3a]]a91 BBEJICHUEM BEKTOPHOTO Oa3wuca.



Conepxanne kypca reomerpun 10-11 kaaccon
Conepxxanne kypca reomerpuun B 10—I11 kiaccax mpeacTaBieHO B BUJE CIECAYIOIMIUX

coJiepkareibHbIX paszaenos: «IlapajienbHocTh B npocTpaHcTBe», «llepneHauKy/JIsipHOCTH B
npocTpancTBe», «MHoOrorpanHHukn», «KoopamHaTtsl M BeKTOpPHI B NpocTpaHcTBe», «Tena
BpameHus», «O0bémbl Ted. Ilnomans chpepoi», «I'eoMmeTpusi B MCTOPHYECKOM Pa3BUTHID).

B pasnmene «IlapajuielbHOCTH B NMPOCTPAHCTBE» BBOIUTCS IOHATHE NapAJLICIbHOCTH
OpsIMOM M TUIOCKOCTH, KOTOpOE€ CHYXKUT (YyHAAMEHTOM THOKOr0 W MOIIHOIO ammapara,
HCIIOJIb3YEMOTI'0 B PEIICHUH T€OMETPUUECKUX 3a1a4.

B 3amaum wusyuenuss paszgena «llepneHANKYJSIPHOCTL B MNPOCTPAHCTBE» BXOJUT
pa3BUTHE YMEHHUS pelaTh 33Jauyd  palUOHANbHBIMU METOJIaMH, BHOCHTb HEOOXOAUMBbIE
KOPPEKTHUBBI B XOJI€ PEILICHUS 3a/1a4H.

Ocob6enHoctpio paznena «MHOTOrpaHHMKH» SBJISIETCS TO, YTO Marepuag JaHHOTO
paszenia HOCUT MPUKIATHOW XapakTep M YUYWUTHIBAET B3aMMOCBS3b CHUCTEMbl HAyYHBIX 3HAHUU U
METO/la TIO3HAHHUSI — MAaTEeMaTH4YECKOTr0 MOJEIMPOBAHMS, 00JaAaeT MMPOKUMHU BO3MOKHOCTSIMU
JUIS Pa3BUTHUS AITOPUTMUYECKOTO MBIIIJIEHUS, 00ECTIEYNBAET OMBIT MPOTYKTUBHOMN JESTEIbHOCTH,
oOecrieyrBaroOUIUil pa3BUTUE MOTHUBAIMH K OOYUYEHHUIO U UHTEJIEKTA.

Pa3znen «KoopauHaThl H BEKTOPbI B IPOCTPAHCTBE» PACIIUPSET MOHATHS, U3yUYCHHbIC B
Kypce reoMeTpun 7—9 KiaccoB, a TakKe METOAbl uccienoBaHus. Llenpro M3ydeHHs AaHHOTO
pasnena sBiaseTcss (HOPMHpPOBAHUE YMEHHUS MPUMEHSATh KOOPJIMHATHBIM METOH Ui pelleHHs
Pa3IMYHBIX FEOMETPUYECKHUX 3a/1ad.

Marepuain pasnena «Tesa BpameHHs» CIOCOOCTBYET Pa3BUTHUIO CaMOCTOATEIbHOCTH B
OpraHu3allud M TPOBEAECHUU HCCIECJOBAHUN, BOOOPAXKEHHSI W TBOPUYECKUX CHOCOOHOCTEN
ydanuxcs.

Marepuain pasnena «O0bémsbl Tea. Ilnomans chepb» dopMmupyer npeacraBieHus o0
o0IIMX MJEsIX U METOJaX MaTeMaTH4YecKOro aHaiaus3a u reomerpuu. Llenb m3ydenus pasznena —
IPUMEHEHHE MaTEMaTU4ECKOro arrapara JUlsl pelIeHUs] MaTEMATHYECKUX U MTPaKTUYECKUX 3aj]ad,
a TaKXKe JUIS I0Ka3aTelIbCTBA psAlia TEOPEM.

Paznen «I'eomeTrpusi B HCTOPHYECKOM PAa3BHTHM» IMO3BOJSET cHOpPMHUPOBATH
IpeCTaBIEHUE O KyJIbTYPHBIX U HCTOPUYECKHUX (DAKTOpax CTAaHOBJIEHUS MaTEMaTUKU KaK HAyKH, O
LIEHHOCTH MaTeMaTHYeCKUX 3HAHMA M MX NPUMEHEHHH B COBPEMEHHOM MHDE, O CBSA3M Hay4HOIO
3HAaHHS U LIEHHOCTHBIX YCTaHOBOK.

Ilepeyennb 1 HA3BaHUeE pa3/1esioB U TeM Kypca
IToBTOpEHUe.

Pemenue 3amau ¢ mnpuMeHeHHWEM CBOMCTB GUTyp Ha IJIOCKOCTH. 3aJadydl  Ha
JI0Ka3aTeJIbCTBO M IIOCTPOCHHE KOHTpHpHMepoB. lMcronb3oBaHue B 3ajayax MPOCTEUIINX
JIOTMYECKUX NpaBwWi. PeleHne 3aaau ¢ UCMOIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIIECHUN
B MPSIMOYTOJILHBIX TPEYTOJbHUKAX, ()aKTOB, CBI3aHHBIX C YETHIPEXYTONbHUKAMU. Perienne 3ama4
C HUCIOJNB30BaHHEM (DAKTOB, CBS3AHHBIX C OKPYKHOCTSIMHU. PerieHuwe 3aad Ha W3MepeHUs Ha
IJIOCKOCTH, BBIYMCJIEHUE NJIWH M IUlomiajneld. PemeHue 3agad C HCMIOIB30BaHUEM METOAA
KOOpJUHAT.

Harasignas crepeoMerpus

durypsl 1 ux n300pakeHus (MPSIMOYTOIBHBINA MapaJiIeNienuIe]], Ky0, TupaMua, mpu3mMa,
KOHYC, muinuHAp, chepa). OCHOBHBIC TMOHATHS CTEPEOMETPUH M MX cBoicTBa. CeueHus Kyba u



Terpadapa. Todka, mpsiMasi ¥ IJIOCKOCTh B IPOCTPAHCTBE, AaKCUOMBI CTEPEOMETPUU U CIICICTBUS U3
HUX. B3anMHOE pacnonokeHue NpsMbIX U ITIOCKOCTEN B mpocTpaHcTBe. [lapannensHoCTs IpsIMBIX
U IUIOCKOCTEN B mpocTpaHcTBe. M300pakeHHe NpOCTEHIINX MPOCTPAHCTBEHHBIX (UIYp Ha
IIJIOCKOCTH.

IMapanieJbHOCTD M MEPIEHAUKYJISPHOCTH B IPOCTPAHCTBE.

Paccrossnus  mexnay — ¢urypamMmu B [pPOCTpaHCTBE. YTIWIBL B IPOCTPAHCTBE.
[lepnenaukyasipHOCTh OpsIMBIX U IuIocKocTed. Ilpoekuus ¢urypel Ha miiockocTs. [lpu3zHaku
MEPIEHIUKYIIPHOCTH NPSIMBIX M IUIOCKOCTEM B MpocTpaHcTBe. Teopema o0  Tpéx
MEPIEHIUKYIIApax.

MHororpaHHuKH

[Tapannenenunen. CBoiicTBa MpsAMOYrojpHOTO napawienenumnena. Teopema [ludaropa B
npoctpancTBe. Ilpusma n nupamupa. IlpaBunpHas nupamuaa U npaBwibHas npusMma. [Ipsmas
nupaMujia. DJIeMEHThI Mpu3Mbl U niupamMusl. [IpocTeiinime KoMOMHAIIMM MHOTOTPAaHHUKOB M TEJ
BpailieHusl. Berurcnenre 31eMeHTOB MPOCTPAaHCTBEHHBIX Guryp (p€Opa, AuaroHamu, yrisl).

TeJia Bpamenust

Hununuap, xonyc, cepa u map. OCHOBHbIE CBOWCTBAa MPSMOIO KPYroBOTO IMHJIMHIPA,
MpsIMOTO KpyroBoro konyca. M3o0paxeHue Ten BpaileHus Ha miockocTH. I[lpencraBinenue o6
yCEUEHHOM KOHYCE, CEUEHHUSX KOHyca (MapajiebHbIX OCHOBAaHUIO U TMPOXOIAIIMX uepe3
BEpIIMHY), CEUEHUSX LUIUHApaA (Mapajsie]bHO M MEPHEHAMKYJISIPHO OCH), CEYEHHIX IIapa.
Pa3Béprka nunuHapa u KoHyca.

O0bémbI TeuI.

[Tnomane chepor Ilonstue 06 o00bEmMe. OOBEM mNHpaMUIBl M KOHYCA, MPU3MBI H
mmHapa. O0béMm  mapa. [lapamiensHOCTh W MEPHEHAUKYJISIPHOCTH B MPOCTPAHCTBE
Muororpanaukn Tena Bpamenus OO0bEMbI Ten. [lmomans cdeprl. IlogoOHble Tenma B
npoctpancTBe. COOTHOIICHHUS MEXAY IUIOMIAIIMU MMOBEPXHOCTEH U 00bEMaMH MOJOOHBIX TeIl.
[Inomane MOBEpPXHOCTH MPAaBWIBHOW NUpaMUAbl U HpsAMOM npu3Mbl. [lmomanbs moBepXHOCTH
IPsIMOTO KPYTOBOTO IIWJIMHJPA, IPSMOTO KpyroBOro KOHyca U 1apa.

Koopannatsl # BeKTOPHI B IPOCTPAHCTBE.

JIBW>KeHHUsT B MPOCTPAHCTBE: MapajIeibHBIM MEPEHOC, LEHTPAJIbHAs CUMMETpUS,
CUMMETpHUS OTHOCUTEIBHO IUIOCKOCTH, MOBOPOT. CBoMcTBa ABWKEeHUM. [IpuMeHeHue ABUKEHUN
IpU pelIeHuu 3a1ad. BekTopbl n KoopauHATHl B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE
BEKTOpa Ha YHCIO, yroid MeXAy BekTopamu. KosuinmHeapHble M KOMIUIAHAPHBIE BEKTOPBL.
CkanspHoe Npou3BeJeHUE BEKTOPOB. TeopeMa 0 pa3noKEeHUH BEKTOpa M0 TPEM HEKOMILUIAHAPHBIM
BekTOpaMm. CKalisipHOE MNPOU3BEJACHUE BEKTOPOB B KoopauHaTax. [IpuMeHeHHe BEKTOpPOB MpH
pElIeHNH 3a/1a4 HAa HAaXOXKICHHUE PACCTOSHUH, UTHH, TUIOIael 1 00bEMOB. YpaBHEHHE TIOCKOCTH
B MPOCTpaHCTBE. YpaBHeHUE cdepbl B mpocTpaHcTBe. DopMyna i BBIUUCICHUS PACCTOSHUS
MEXJy TOYKaMH B IpocTpaHcTBe. KoopuHATHI M BEKTOPHI B IPOCTPAHCTRE.



Couepmanne yqeﬁnoro npeaMera ¢ ykasaHueM KoJIm4eCcTBa 4aCcoB U BUA0B I€ATECIbHOCTH

I'eomerpus 10 knace (68uacos, 2 yaca B He/1e10)

=y Conepxanue y4eOHOr0o Koa-Bo XapaKTepuCcTHKA OCHOBHbIX BH/10B
&3 MaTepuaJa 4acoB NeTeJIbHOCTH YYeHUKA
Z 3 (Ha ypoBHe y4eOHBIX 1eHCTBUI)
= &
=
Iloemopenue Kypca zeomempuu 7- 9 7
Knacca
BBeaeHnne B crepeoMeTpHIo 8
1. OCHOBHbBIC TTOHSATHUS 2 [Tepeuncusateh OCHOBHBIC MOHSTUSA
CTEpEOMETPUU. AKCUOMBI crepeomeTpur. OmnuUCHIBaTH  OCHOBHBIC
CTEpPEOMETPUU MOHATUSA CTEpEOMETpUU (TOYKa, MpsiMas,
2. CrnencTBusg U3 akCUOM 1 IIJIOCKOCTD ). OnuceiBaTh BO3MOYKHBIE
CTEPEOMETPUU CroCcOObI PacoIOKEHUSI TOUYEK, MPAMBIX U
3. [IpocTpancTBeHHbBIE DUTYPBHI. 4 IJIOCKOCTEN B MIPOCTPAHCTBE.
HauansHble ipencTaBieHus o @opMyIHUpOBaTh AKCMOMBI CTEPEOMETPHUHU.
MHOTOTpaHHUKAX Pa3bscHATh U WITIOCTPUPOBATH AKCHOMBI.
KontponsHnas padora Ne 1 1 @opMyIMpPOBaTh M JOKA3bIBATh TEOPEMBI
— CJIeNCTBUS U3 akcuoM. DopMyIupoBaTh
Croco0bl 3a/aHus IUIOCKOCTH B
npocTpaHcTBe. [lepedncnsiTh U ONMUCHIBaTh
OCHOBHBIE DJIEMEHThl MHOTOI'PAHHUKOB:
pE€Opa, BepuIuHbL, rpaHu. ONUCHIBaTh BUIbI
MHOTOTPaHHUKOB (MHUpaMuja, TeTpa’p,
npusma, OPSIMOYTOJIBHBIN
napajiefienumnen, Kyb6), a Takke HX
9JIEMEHTHl (OCHOBaHUs, OOKOBBIE T'paHH,
pé6pa ocHOBaHUs, OOKOBBIE pPEOpa).
Pemate 3amaunM Ha MOCTpOEHUE CEUEHUM
MHOTOTPaHHUKOB
Ilapaijie1bHOCTh B IPOCTPAHCTBE 14
4, B3aumHoe pacnonosxkeHue AByx 3 OnuceiBaTh BO3MO>KHBIE CHoCoObI
MPSIMBIX B TPOCTPAHCTBE pacloiOKeHHUsT B TPOCTPAHCTBE: JBYX
5. [TapannenbHOCTH IPSAMON U 4 NPSAMBIX, IPSAMOW M IUIOCKOCTH, JABYX
TJI0CKOCTH IJIOCKOCTEM. DopMyIHUpOBAThH
6. [TapaynenbHOCTh IOCKOCTEN 3 ONpeNeNeHUs: TNapaJUIEIbHbIX  IPSIMBIX,
7. [IpeobpazoBanue ¢uryp B 3 CKPEIIMBAIOLINXCS pPSIMBIX,
MMPOCTPAHCTBE. Hapaﬂﬂen],Hoe mapamijiCIbHBIX HpHMOfI H IIIIOCKOCTH,
MIPOCKTHPOBAHUE napajuiesIbHbIX MJIOCKOCTEH,




KonTponsHas padora Ne 2

npeoOpa3oBaHME  JIBJKEHUSA,  (QUIypHI,
CUMMETPUYHON  OTHOCHUTEIBHO  TOYKH,
paBHBIX QUTYp, Mpeodpa3oBaHus MOJO0OUS.
PasbsicHsaTh moOHATHA: npeoOpa3zoBaHuE
¢uryp, napajuIeIbHbIN IIEPEHOC,
napajuiesibHoe IPOEKTUPOBAHUE,
napajuienbHas Tpoekius ( u300pakeHue)
burypsi. dopMyaupoBaTh CBOMCTBA
napajyieIbHOr0 MPOEKTUPOBAHUS.
®opMyIUpoBaTh U JAOKA3bIBATh MPU3HAKHU:
napaieIbHOCTH JIBYX IPSIMBIX,
napajuleIbHOCTH MpPsIMOM M TJIOCKOCTH,
napajieIbHOCTH JIBYX MJI0CKOCTEH.
@opMynupoBaTh M JOKa3bIBaTh CBOMCTBA!
napajuleNIbHbIX MPSMBIX, TapajiedbHbIX
IJIOCKOCTEM. Pewrars 3a1a4u Ha
MOCTPOCHHE CEUEHUH MHOTOTPAaHHUKOB, a
TaK)Ke MOCTPOeHHE U300paskeHu Guryp

IlepneHuKyYJIAPHOCTH B

NpocT

AHCTBE

25

8.

VYroa Mexay npsMbIMH B
IIPOCTPAHCTBE

9.

[lepnieHAUKYJISIPHOCTH TIPSAMOM U
IJIOCKOCTH

10.

[lepnieHaUKyYSIp U HaKJIOHHAS

w

11.

Teopema o Tpéx
NEPHEHANKYIISIPAX

12.

Yron Mexay npsMon u
IJIOCKOCTBIO

KonrponpHas pabora No 3

[

13.

JIByrpaHHbId yrojia. Yroa Mexmy
JBYMSI INTIOCKOCTSMHU

14.

[lepnieH UKy IsIpHBIE TIOCKOCTH

15.

[Lnowmaas opTOoroHaIbHOM
MPOEKIIUY MHOTOYTOJIbHUKA

KonTtponsnas padota Ne 4

@opMynupoBaTh  ONpENCICHUA:  yIya
MEXY MEePEeCEKAOIUMUCS MPSMBIMHU; yTia
MEXIY CKpPEUIMBAIOUIUMUCA  IPSMBIMU;
NpsMOM, TEPHEeHIUKYJSPHON IJIOCKOCTH;
yrjla MeXIy NpsSMOW U IJIOCKOCTBIO; yIja
MEXIY JIBYMSI IJIOCKOCTSIMU;
NEePNEHIUKYISPHBIX IUIOCKOCTEHM; TOYEK,
CUMMETPUYHBIX OTHOCUTEIBHO IUIOCKOCTH;
buryp, CHUMMETPUYHBIX OTHOCHUTEIHHO
IUIOCKOCTH; PACCTOSHUS OT TOYKU JO
burypsl; pacctosHUS OT MPSAMOM 10
NapajuieIbHON €l IJIOCKOCTH; PacCTOSHUS
MEXIy NapaUIeJbHBIMU  IUIOCKOCTSIMU;
o0riero nepHeHIuKyIspa JBYX
CKPELIMBAIOLIUXCS MPSMBIX.

OnuceiBaTh MOHATHS:  NEPIEHAUKYIISP,
HAKJIOHHAs, OCHOBaHUE MEPIECHAUKYIIPA,
OCHOBaHUE HaKJIOHHOM, POEKIUA
HAKJIOHHOM, OpTOrOHaJbHas  IPOEKIUS
burypsl, paccTosiHue MEXITY
CKpEIIMBAOLIIMMUCS PsIMBIMU,
3epKajbHasi CAMMETPHSI, IBYIPaHHBIN yrod,
rpaHb JBYTPaHHOTO yria, pebpo
JBYTPAHHOIO  yIJIa, JIMHEWHBIM  yroi
nByrpanHoro yrina. ®opmynupoBath u
JOKa3bIBaTh pU3HAKU:
NEPIEHIUKYISIPHOCTH npsIMOM U
IUIOCKOCTH, MEPHEHAUKYISIPHOCTH JIBYX
IIJIOCKOCTEM. DopmynupoBaTh u




JIOKa3bIBaTh CBOMCTBA: MEPIICHINKYJIIPHBIX
OpSIMBIX; TMPSAMBIX, MEPIEHIUKYISIPHBIX
IIJIOCKOCTH; NEPIEHIUKYISIPHBIX
IJIOCKOCTEM. dopmMynupoBaTh u
JIOKa3bIBaTh TEOPEMBI: O MEPIECHAUKYIIAPE
M HAKJIOHHOHM, MPOBEAEHHBIX H3 OIHOU
TOYKM; O TpEX NEpHEeHIUKYIIpax; o
IUIOIAaM  OPTOTOHAJIBHOM  IPOEKUUU
BBITYKJIOTO ~ MHOIOYroJbHuKa. Pemarp
3a/ladd  Ha J0Ka3aTelbCTBO, a TaKKe
BBIYHMCIICHUE: YIJIa MEXAY NPSIMBbIMH, yria
MEXIYy NpsIMOM UM IUIOCKOCTBIO, yIJIa
MEXIY IUIOCKOCTSMM, PACCTOSHUS  OT
TOYKH JI0 NMPSMOM, PACCTOSIHUSA OT TOYKH 10
IJIOCKOCTH, paccTosiHuA MEXTY
CKpELIMBAIOLIIUMUCSA IpSIMBIMH,
paccTOsiHUSL ~ MEeXAYy  NapauleIbHbIMU
IUIOCKOCTSIMHU, IUJIOIIAJNA  OPTOrOHAJIBHOU
IIPOEKIMHU BBITYKJIOTO MHOTOYTOJIbHUKA

MHOrorpaHHMKH 11
16. [Tpusma 3 OnucelBaTh MOHATHUS: T€OMETPUYECKOE
17. [Tapaynnenenunen 3 TENO0, COCEIHHE TpaHu MHOIOTPaHHMKA,
18. ITupammuna 2 IIJIOCKUI yroJ MHOT'OTPaHHUKA,
19 Yceu€nnas nupammia 2 ABYTPaHHBIA yrou MHOTOrpaHHHUKa,
KOHTpOJ’IBHaﬂ pa60Ta No 5 1 miomanab IOBEPXHOCTH MHOIOIpaHHHMKA,
JMaroHaJIbHOE CEYEHHE IIPU3MBI,
IIPOTUBOJIEKALIUE rpaHu

napajuieNienumesa, TuaroHalibHOe CeYeHHe
Opu3Mbl M THUPAMUIBL,  yCeUEHHAS
nupamua. GopMyIUpoBaTh OMPEICICHUS:

MHOTOTpaHHUKaA, BBIITYKJIOTO
MHOTOTpaHHUKaA, IPU3MBI, npsIMOM
PU3MBI, PaBUIbHON IPU3MBI,
napasuienenumena, MUPAMHU/IBL,

NpaBUJIbHOW  TNHUpaMUIbl, PaBUIBHOIO
TE€Tpa’Apa, BBICOTHl MPU3MBIL, BBICOTHI
MMUPAMUJIBL, BBICOTBI YCEUEHHOU
UpaMUIBbL, anogembl paBUIILHON
nupamMuipl. QopMyIMpOBaTh U 10KA3bIBATh
TEOPEMBI: 0 TIOIIa N OOKOBO
IIOBEPXHOCTH  MPSMOW  TPU3MBI, O
JMAroHaIAX Napalijie’enunena, o KBajapare
JUArOHAJIUIIPSMOYTOJILHOTO

napajuieNienumesa, O IUIONaad OOKOBOMA
MOBEPXHOCTH TMPABWIBHOW MHUPAMHIBI, O
ILIOIIA N OOKOBOM MOBEPXHOCTH
IIPaBUJILHON yCEUEHHOU MAPAMUIBL.
Pemiarp 3amaum Ha J0OKa3aTeNbCTBO, a
TAKKE€ BBIYMCIIEHUE: 3JIEMEHTOB IMPHU3MbI U




NUpPaMUbI, TUIOMIAM TIOJHONH W OOKOBOM
TOBEPXHOCTH MPHU3MBI U THPAMUJIBI
O0600111eHrE U cucTeMaTU3alus 1
3HAHUM y4YaIUXCs
VYnpaxaeHus 11 TOBTOPEHHUS 1
Kypca 10 kiacca
WroroBas KOHTpoJbHas paboTa 1

@®opMbl OPraHu3auuM Y4eOHbIX 3aHATHI

1. VYpok OTKpHITHIl HOBBIX 3HAHUU: MPOOJIEMHBINA YpOK, Oecena, MylIbTUMEIHA-ypOK, UIpa,
YPOKH CMEIIAaHHOTO THIIA.

2. Ypok pedaekcuu: NpakTUKyM, KOMOMHUPOBAHHBINA YPOK.

3. Ypok o00mIeMeTog0J0TUUYeCKO HampaBIeHHOCTH (CHCTeMaTH3alluk 3HAHUN): KOHKYPC,
YpOK-UTpa.

4. JlucTaHIIMOHHOE OOy4YCHHE.

5. Ypok pa3BHUBaIOIIEro KOHTPOJIS: MUCbMEHHbIE PabOThl, YCTHBIE OMPOCHI, BAKTOPHUHA, CMOTP
3HAHMN, TBOPUECKHUM OTYET, 3alUTa MPOEKTOB, pedepaToB, TECTUPOBAHUE, KOHKYPCHI.
OcHOBHBIE BH/IbI Y4€OHOMH 1eATEJIbHOCTH

CO CJIOBECHOM (3HAKOBO) OCHOBOA:

Cnymanue oObsICHEHUN YUUTENs.

Crnymianue u aHajau3 BBICTYIUIEHUH CBOMX TOBAPHUIIEH.
CamocrosaTenbHast paboTa ¢ y4eOHUKOM.

Pabota ¢ HaydHO-IONYIAPHON JTUTEPATYPOH.

Hanucanue pedepatoB u T0KIa10B.

BriBoa 1 noka3aTenbcTBO GopMyd.

Ananuz ¢popmy.

Penrenne TEKCTOBBIX KOJIMUECTBEHHBIX U KAUECTBEHHBIX 3a/1a4.

© N gk wdhE

9. Cucremaruzaiys yueOHOrO MaTepuaa.
Ha OCHOBE BOCTIPUSITHUS HIEMEHTOB JICHCTBUTEIbHOCTH:

1. Anamm3 rpadukoB, TaOJIHUII, CXEM.
2. Amnanu3 npoOJIeMHBIX CUTYyaIUH.
C IIPAKTUYECKOU (ONBITHOW) OCHOBOW:

Pemenune skcriepuMeHTaNbHBIX 3a/1a4.

PaGora ¢ pa3maToyHbIM MaTEpHUATIOM.

BrimonHenune paboT mpakTHKyMa.

[TocTpoeHure runoTe3bl Ha OCHOBE aHAIN3a UMEIOLIUXCS TaHHbIX.
N3mepeHne BeTUUnH.

o0k wbhE

MogenupoBaHue U KOHCTPYHPOBAHHUE.



