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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0Oy4arolMMUCS MOHATUHHBIX OCHOB I€OMETPUH, NPHU JI0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTrka»  yepe3  O0EClEUeHHE  BO3MOXXHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33aJayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOTo Kypca reOMeTpuH;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOIOTPaHHUKM M Te€Ja BpalleHUs, KOHCTPYMPOBAaTb TI'€OMETPUUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX INPUMEHATH, NPOBOAMUTH JOKA3aTEIbHBIE PACCYXKICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B MPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CTIOCOOHOCTEH 00y4aroniuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dbopmupoBanre (PYHKITMOHATEHONH TPAMOTHOCTH, PEJICBAHTHON TEOMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYyallMii, WCCICAOBAHMS IOCTPOCHHBIX MOJCIIECH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTopel u  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenenserci He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIO/IEHUEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIBHBIX ~ 00pa30BaTeIbHBIX IpOrpaMM, O0OECIeUUTh YIIyOJEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COILEPKAHUE OBYUYEHUASA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsmas, IJIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anmHOe pacnosniokeHHe NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS,
napajielibHble U CKpelmuBaroumecs mnpsmble. [Ipu3Haku CKpemuBarmuxcs
npsaMbiXx. [lapaiienpHOCTP THPsAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
[apajulesibHble MpsSMbIE B IPOCTPAHCTBE, NAPALICIBHOCTH TPEX IPSAMBIX,
MapaJuIeIbHOCTh MNPSAMOW M IUIOCKOCTH. [lapamnenpHoe W LEHTpalbHOE
NPOEKTUPOBaHUE, H300paxkeHue ¢uryp. OCHOBHBIE CBOWCTBA MapajlielIbHOIO
npoektupoBanus. M3o0paxkeHue Guryp B mapajuieIbHOM MPOEKUUHU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YIOJ MEXIy NPSAMBIMA B IPOCTPAHCTBE.
[lapannenbHOCTP  IJIOCKOCTEW:  MAapaJUIEIbHBIE  IIJIOCKOCTH,  CBOWCTBA
napajieldbHbIX IUIOcCKOCTed. [lpocTteiiine npocTpaHCTBEHHbIE (GUIYpHl Ha
IJIOCKOCTU: TETPA3p, MapaJlIeICIUIIe]l, IOCTPOCHUE CCYEHU M.

IleprieHIMKYISAPHOCTD IPSAMOM U INIOCKOCTH: NIEPIEHAUKYIIAPHBIE IIPSAMBIE
B IIPOCTPAHCTBE, NPSAMBIC NapajuIeIIbHbIE U NEPHEHAUKYISPHBIE K IIIOCKOCTH,
MPU3HAK NEPNEHAUKYJISAPHOCTA NPSIMOM M IUIOCKOCTH, TEOpPEMA O NPSIMOMN
MIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OpTroronaneHOE IIPOEKTUPOBAHUE.
IleprieHAMKYJISIp W HAKJIOHHBIE: PACCTOSHHME OT TOYKHA JO IUIOCKOCTH,
paccTosiHue OT MpPsIMOW JO IJIOCKOCTH, MPOEKIHS (UTYypbl Ha IIOCKOCTb.
[leprieHINKYISAPHOCTh IUIOCKOCTEN: NPU3HAK IEPHEHANKYISIPHOCTH  JIBYX
mrockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

VYTIabl B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOM U IJIOCKOCTBIO, IBYTPaHHBIN
yIOJI, JUHEUHBIA yroJl JIBYTPAHHOIO yriia. TpEXTrpaHHBIM W MHOTI'OTPAaHHBIE
yrabl. CBOMCTBA IJIOCKUX YIVIOB MHOTOrpaHHOro yria. CBONCTBa INIOCKHX U
JBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yryia. TeopeMbl KOCUHYCOB U CHHYCOB JJIA
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKH

Buapl MHOTOrpaHHUKOB, pa3BEPTKA MHOrOrpaHHUKa. [Ipu3ma: N-yronapHas
npu3Ma, MpsMas M HAKJIOHHAs NpPU3MbI, OOKOBass M TOJHAs MOBEPXHOCTb
npu3Msbl. [lapamnenenunen, npsAMOYroJbHbBIN MTapaJlICICIIUIE] U €0 CBOMCTBA.
Kparuaiiiue mnyTd Ha MOBEPXHOCTM MHOTOrpaHHUKa. Teopema Ounepa.
[IpoctpanctBennas teopema Iludaropa. [Mupamuaa: Nn-yronpHas nupammuia,
npaBWibHas U yceu€HHas nupamuiabl. CBolicTBa pédep M OOKOBBIX TpaHel



MpaBUJIbHON nupaMubl. [IpaBuiibHbIE MHOTOIPAHHHUKU: ITpaBUIbHAS NIPpU3Ma U
MpaBUJIbHAs NUpaMUAa, MpaBUJIbHAS TPEYroJibHas MUpPaMUJA U IMPaBHIIbHBIN
TeTpasap, KyO. IlpencraBieHne o NpaBUIIBHBIX MHOTOIPAHHUKAxX: OKTadp,
TOJIEKadIp U UKOCadIp.

Bbluucienne 371€MEHTOB MHOTOIPAHHHMKOB: pPEOpa, AUAroHaiav, YIJIbL.
[Inomans OOKOBOI MOBEPXHOCTH M IOJIHOW IMOBEPXHOCTU MPSMON HPHU3MBI,
IUIOIIA b OCHOBaHUI, TeopeMa O OOKOBOW MOBEPXHOCTH NPSAMON MPU3MBI.
[Inomanpe OOKOBOW MOBEPXHOCTH M TIOBEPXHOCTH IPAaBWIBHOM MHpaMUbI,
TEOpeMa O IUIOLAAN YCEYEHHOU MMPAMU/IBI.

CummeTpust B TPOCTPAHCTBE. OJEMEHThl CHUMMETPUM MPAaBHIBHBIX
MHOTOIrpaHHUKOB. CHMMETpHs B MPaBWIBHOM MHOTOTPAaHHUKE: CUMMETPUS
napaJyIeJIeNIe1a, CUMMETPUS MPABUIBHBIX IPU3M, CUMMETPHs ITPaBUIIBHOU
OUPAMUJIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOI'O
BEKTOpA, BEKTOPbl KOJUIMHEAPHBIE, COHAIMPABIECHHBIE W MPOTHBOIOJIOKHO
HalpaBJICHHBIE BEKTOpPHl. PaBeHCTBO BEKTOpPOB. JleWCTBUS C BEKTOpaMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOXCHHE
BeKTOpa Ha 4yucio. CBOWCTBA CHOKEHUS BEKTOPOB. (CBOMCTBA YMHOKECHUS
BeKkTopa Ha uwucio. [loHsatue  kommuiaHapHele  BeKTOpbl.  IIpu3Hax
KOMIUIAHAPHOCTU TPEX BeKTOpoB. lIpaBwino mapamnenenunena. Teopema o
Pa3IOKEHUHM BEKTOpAa MO TPEM HEKOMILIaHApHBIM BeKTOpam. [IpsmoyronsHas
cucrteMa KoopauHaTr B mpoctpaHcTBe. KoopaumHatel BekTopa. CBA3b MEXIy
KOOpJIMHATaMH BEKTOpa M KOOPAMHATAMHM TOYEK. YTOJ MEXKAY BEKTOpamu.
CkansipHO€ IPOU3BEACHUE BEKTOPOB.

11 KITACC

Tesa Bpamenus

[ToHsaTHA: UMIMHAPUYECKAs IOBEPXHOCTb, KOHUYECKAas ITOBEPXHOCT,
chepuyeckas MOBEPXHOCTh, oOpasylolue ToBepxHocTed. Tenma BparieHus:
UINHAP, KOHYC, YCEUYEHHBI KOHYC, cdepa, map. B3aumHoe pacnosiokeHue
cheppl M IUIOCKOCTH, KacaTelbHash MIOCKOCTh K cdepe. M3o0paxeHue Tten
BpaleHus Ha MIocKocTu. Pa3BépTka nununapa u konyca. Cummerpusi chepsl u
mapa.

O6bém. OcHoBHBIE cBoMcTBa 00BbEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJILHOTO TMapajienenumnena u ciaeActBus u3 He€. OO0OBEM mpsaMoil u
HAaKJIOHHOW TMpHU3MBI, MMWIMHApPA, NHUpaMuAbl U KoHyca. OOBEM 1mapa u
1apOBOI'0 CErMEHTA.



KoMmOvHanuu Ten BpaimieHuss ¥ MHOTOTPaHHUKOB. [Ipu3Mma, BmmcaHHas B
UWIMH]P, ONMUCaHHas oOKojo uuiuHapa. Ilepeceuenne cdepbl U 1mapa c
iockocThio. Kacanue mapa u chepsl miockocTeio. [loHsiTHE MHOTOTpaHHUKA,
OMHCAHHOTO OKOJIO c(ephl, cdepbl, BIMCAHHOW B MHOTOTPAHHHK WU TEJO
BpAILICHUS.

[Tnomans MOBEpXHOCTH IMIIMH]IPA, KOHYCA, TJIOMAIb cephl U e€ JacTei.
[Tonobue B mpoctpancTtBe. OTHOIIEHHE OOBEMOB, IUIOMIAJEH MOBEPXHOCTEH
nono6Hsix guryp. [IpeoOpazoBanue nmomobusi, romorerus. Perenue 3agad Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTtpoeHne ceyeHWii MHOTOTPAHHMKOB W TEJ BPALICHUS: CEUYCHUS
UWIMHIpa (mapajyielbHO U MEPHEHIUKYJSIPHO OCH), CEUEHHS KOHYca
(mapanienbHble OCHOBAHHUIO W TPOXOJAIIME Yepe3 BEpIIHMHY), CEUCHHUs IIapa,
METOJBl TIOCTPOECHHUSI CEUYEHUW: METOJ  CJIEI0B, METOJ BHYTPEHHErO
MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYLIEH MIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepanyu Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. [IpsMoyronbHas
cUCTeMa KOOpJIMHAT B mpocTpaHcTBe. KoopanHaTel BekTOpa. PasnoxkeHwue
BeKTOpa 1o ©Oa3ucy. KoopauHAaTHO-BEKTOPHBIA METOJ NPH  PELICHUU
F€OMETPUYECKUX 3a]1a4.

JIBUKeHMs1 B IPOCTPAHCTBE

JBukenus: npoctpanctBa. Otobpaxenus. [[BU>keHUs U paBEHCTBO QUTYD.
OOGmue cBoicTBa JABMIKEHMH. BHIbl JBW)XCHUM: TapaulelbHBIA TIEPEHOC,
LEHTpaJIbHAsl CUMMETPHUS, 3€pKaIbHASI CUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.

IHNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YTJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knanckoe BOCIIUTAHME:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3WMIUM  OOydYaromerocst  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHIICKOT0 OOIIeCTBa, MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3ITUUYHBIX CTPYKTYD, SBJICHUM,
IpoIeAYp TPaKIaHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yMEHHUE
B3aMMOJIEWCTBOBATh C COIMAJIbHBIMM WHCTUTYTAMHU B COOTBETCTBHM C HUX
GYHKIIUSIMY 1 Ha3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:



c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON MICHTUYHOCTH, YBAXKCHUS
K POIUIOMY U HACTOSLIEMY POCCUHCKON MAaT€MAaTHUKH, LIECHHOCTHOE OTHOLIEHUE
K JOCTH)KCHUSIM POCCHUMCKHX MaTEMAaTUKOB U POCCHMCKONM MaTEeMaTHUYECKOU
IIKOJIbl, WCIIOJb30BAHUE ATUX AOCTHXKECHUN B JPYTUX HAyKax, TEXHOJIOTHSX,
chepax SKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

OCO3HaHHE JTyXOBHBIX LHEHHOCTEN POCCHUICKOTO HapoJa,
c(OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, HJTUYECKOrO0 IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKHMM MPUMEHEHHUEM JIOCTUKEHHUM HAyKH W
NEATEIbHOCTBI0 YYEHOTO, OCO3HAHHWE JHMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHBOTO OyIyIIETO;

4) 3cTeTHYECKOE BOCIIMTAHHE:

ACTETUYECKOE OTHOLIEHUE K MHPY, BKIIIOYAsl ICTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad, pELICHN, pacCyXIEHUN,
BOCITPUUMYHMBOCTh K MATEMAaTUYECKUM ACIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocMTaAHKE:

c(hOpPMHUPOBAHHOCTh YMEHHUSA TPUMEHSITh MaTeMAaTHUYECKHEe 3HAaHUS B
UHTEpecax 370poBoro M Oe3omacHOro oOpa3a JKU3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0POBBIO (3J0pOBOE MHUTAaHUE, COATTAHCHUPOBAHHBIM
PEXHUM 3aHATUNA U OTIIbIXA, PETYJsIpHAs (PU3NYECKasi aKTUBHOCTH), (pru3nyeckoe
COBEPILIEHCTBOBAHME pu 3AHATHUIX CIIOPTUBHO-03JOPOBUTEIBLHOU
NEeSATEIbHOCTBIO;

6) TpynoBoe BocniuTaHuUeE:

TOTOBHOCTh K TpPYyAY, OCO3HAaHHE UEHHOCTH TPYIOJIOOUs, MHTEPEC K
paznuuHbIM  cdepaM  Tpo(ecCHOHATbHON  ACSITENbHOCTH, CBS3aHHBIM C
MaTEeMaTUKOW M €€ MPUJIOKECHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOD
Oyayuiel mpodeccun M pean30BbIBaTh COOCTBEHHBIE >KU3HEHHbIE IJIaHBbI,
FOTOBHOCTh U  CIHOCOOHOCTh K  MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM00Opa30BaHUIO Ha MPOTSHKEHUM BCEW >KU3HU, FOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0OTHYEeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh OJKOJOTUYECKONW KYJIbTYpbl, MOHUMAHUE BIMASHUS
COLIMAJIBHO-D)KOHOMHYECKUX  MPOLIECCOB HAa  COCTOSIHME TPUPOJHOH H
COLIMAJIBHOM Cpe/ibl, OCO3HAHHME TIJ00AIBHOIO XapakTepa 3KOJIOTHYECKUX
mpo0JieM, OpUEHTAIUS Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM JJISl peIieHUs
3a/1a4 B 00JIACTH OKPY’KAIOIICH Cpepl, INTAHUPOBAHUE MTOCTYIKOB U OLIEHKU MX
BO3MOXHBIX ITOCJIEJICTBUU JIJIsI OKPY’KAIOILIEN CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKHM U  OOIIECTBEHHOM NPaKTUKH, MOHUMaHUE
MaTEMaTUYECKOM HayKh Kak cdepbl 4eIOBEYECKOW NeATEeNIbHOCTH, ATAloB €€
pa3BUTHS M 3HAYMMOCTH [JISl PA3BUTHSA LMBWIA3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU M MAaTEMaTHYECKOM KyJIbTYpOM Kak CPEACTBOM IIO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIIAITh IPOECKTHYIO U HCCIIEIOBATEIBCKYIO IEATEIBHOCTD
WHJVBUAYAJIbHO U B TPYMIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIe 1eilicCTBUS

ba3oBble 1ornueckue AecTBU:

BBISIBIIATHh U XapaKTEPHU30BaTh CYIIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TIOHSATUN, OTHOUICHUH MEXAY MOHATHUSAMHU, (OPMYIUPOBATH
onpeeIeHus MOHSITHH, yCTaHABJIMBATh CYIIECTBEHHBIA  TPU3HAK
Kjaccu(uKanuy, OCHOBaHUA Ui OOOOIICHUS U CpaBHEHUSA, KPUTEPUH
MIPOBOJIMMOTO aHAJTN3a;

BOCIIPUHUMATh, (HOPMYyJIUpPOBaTh MW  TPEOOPA3OBBIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, CIMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIISITH ~ MaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
MPOTHBOPEYHS B aKTax, JaHHBIX, HAOMIOACHUSIX M YTBEPKICHUSAX, TIPEJIaraTh
KPUTEPHUH IS BBISBIICHHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA,

JIenaTh BBIBOABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEP)KICHUA (MpsSMBIE W OT MPOTHBHOTO), BBICTPAWBATh apTryMEHTAITHIO,
MPUBOANTh TIPUMEPHl M  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Ccroco0 pemieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelICHUs, BbHIOMpaTh Haubojee MNOAXOASAIMMK ¢  y4€ToM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTeIbCcKHe 1eiiCTBUSI:

UCIOJIb30BaTh BOMPOCKHI KaK MCCIIEIOBATEILCKUM WHCTPYMEHT IMO3HAHMSI,
dbopMynupoBaTh  BOMPOCHI, (UKCHPYIONIUE MPOTHBOpEUYHE, MpodieMy,
yCTaHABJIMBATh UCKOMOE M JaHHOE, (DOPMHUPOBATH THIIOTE3Yy, apTYMEHTHPOBATh
CBOIO TTO3UIINI0, MHCHHE,

IIPOBOIUTH CaMOCTOSITEIIEHO CIUTAaHMPOBAaHHBIN OKCIIEPUMEHT,
WCCJICIOBAHNE IO YCTAHOBJICHUIO OCOOCHHOCTEW MAaTeMaTHYeCKOro OOBEKTa,



ABIICHUS, TIPOIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTamu,
ABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIBHO (hOPMYIHPOBaATh 000OILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
OPOBEAEHHOIO HAOJIOJIEHUS, MCCIEIOBAHUSA, OLIEHMBATh JIOCTOBEPHOCTH
MOJTy4YEHHBIX PE3YyJIbTaTOB, BEIBOJOB M 0000IIIEHNU;

MIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE NPOLIECCA, A TAKXKE BBIJBUIaTh
IPEIIOJIOKEHHUS O €0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBJIITH 1e(pULNTH MHPOPMAIMK, JaHHBIX, HEOOXOAMMBIX JUIsl OTBETA
Ha BOIIPOC U ISl pEUICHUS 3a]1a4u;

BbIOMpaTh  WMHGOpPMAIUMI0O W3  UCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPHPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUIOB U (YOPM IMPEICTABICHMUS;

CTPYKTYPUPOBATh HH(POPMALIKIO, MPEACTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATH IpapUuecKu;

OLICHUBATh HaAEKHOCTh uH(popmMaIun 1o CaMOCTOSITEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPUSIM.

KoMmMmyHuUKaTHBHBIE YHHBEPCAJIbHBbIE YUYeOHbIE 1eiCTBHUS

Oo0wmenue:

BOCIIPUHUMATh H  (OpMyIUpoOBaTh CYXKJIEHUS B COOTBETCTBHH C
YCIIOBUSIMH U EISIMU OOIIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY
3pEeHUs B YCTHBIX U MUCbMEHHBIX TEKCTAX, aBATh MOSICHEHUS 110 X0y PEIICHUS
3a7]a4¥, KOMMEHTUPOBATH NOJYUYCHHBIN PE3YJIbTAT;

B X0J1€ 00CYXKJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK1aeMOM TEMBI,
npoOiemMbl, pelaeMol 3ajavu, BBICKA3bIBaTh WU, HAIEJICHHBIE HA TIOUCK
pEIIeHUs, COMOCTABIIAThL CBOM CYXICHUS C CYXKICHUSMHU IPYTHX YYaCTHUKOB
nuanora, oOHapyXKUBaTh Pa3IMuMe U CXOJICTBO MO3UIINH, B KOPPEKTHOUN popme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPEACTABIATh  pE3yabTaTbl  PELICHWS  3aJa4d,  JKCIEPUMEHTA,
UCCJIEIOBAHUSI, MPOEKTA, CAMOCTOSITEIbHO BBHIOMPATh (hOpMAT BBICTYIUICHHUS C
y4E€TOM 3aj1au MPE3CHTAIUU U OCOOCHHOCTEH ayIUTOPUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIAThH TUIAH, AJITOPUTM PEIICHUS 3a]]a4H, BHIOUPATh CIIOCO0 pEIICHUS
C y4€TOM HMEIOIIUXCSI PECYpCOB W  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBaTh M KOPPEKTUPOBATh BapUAHTHl PEUICHUNA C YYETOM HOBOWU
uHdopmaIuu.



CaMOKOHTPOJIb, SMOIIUOHAJILHBIN HHTEJIEKT:

BIIQJICTh HABBIKAMH TIO3HABATEIHHOM pediekcMr Kak OCO3HAHUS
COBEpIIIACMBIX JCHCTBUM W MBICIUTEIBHBIX TPOIECCOB, WX PE3yIbhTATOB,
BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJIS Ipoliecca W pe3ylbTaTa
pEIIeHNs MaTeMaTHIECKOH 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPU PEIICHHUH
3ala4l, BHOCHUTh KOPPEKTHUBBI B JEATEIHHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, TaHHBIX, HAMIEHHBIX OITNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHWBAaTh COOTBETCTBHE pe3yibTaTa IIETH W YCIOBUSAM, OOBICHATH
MPUYMHBI JTOCTHKCHHUS WM HEAOCTHKEHHUS PE3yJbTaTOB JIECSITEIBHOCTH,
HaxOJIUTh OMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

NOHMUMaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHAHOW U
WHIUBUyTBHOW pa0OTHl MPU PEIMICHWH YYeOHBIX 3a7ad, MPUHUMATH IETh
COBMECTHOM NEATEeIbHOCTH, IUIAHUPOBATh OPTaHW3AIMI0 COBMECTHOW PaboTHI,
pactpenensaTh BHIBI padOT, TOTOBAPUBATHCS, 00CYXIaTh MPOIECC M Pe3yabTaT
paboThI, 000011aTh MHEHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYMNMIOBBIX (hopMax paboThl (00CYKaeHuUsI, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» W HWHBIE), BBINOJIHATHL CBOIO YacTh pabOThI W
KOOPJIMHUPOBATH CBOM JICHCTBHS C APYTHMMH UYjICHAMH KOMAaHbI, OIICHHBATH
KauecTBO  CBOEr0  BKJIaJga B  OOmMUNA  TPOAYKT TO  KPUTEPHSM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

HPEIMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyvaromuiicss HAy4UTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU IOHSATHUSIMH CTEPEOMETPHUH TIPH
pEIIeHUH 33724 U MTPOBEACHUHN MaTEMaTHUYECKUX PACCYKICHUN;

e TPUMEHATH AaKCUOMBI CTEPEOMETPHUH U CICACTBUS U3 HUX MPHU PEIICHUU
Tr€OMETPUYECKUX 3a]1aY;

e KJACCU(HUIIMPOBATH B3aUMHOE PACTIONIOKCHHE MPSMBIX B TIPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX M INIOCKOCTEH B TIPOCTPAHCTRBE;

e CBOOOJHO OMEpUPOBATh TOHSTHUSIMH, CBSI3aHHBIMA C YIJIAMH B
MIPOCTPAHCTBE: MEXKAY MPSAMBIMUA B MPOCTPAHCTBE, MEXKIY MPSMON U
TUIOCKOCTBIO;

e CcBOOOJHO OTIEPHPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH,

e CBOOOJHO pacIlio3HABaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (TpHU3Ma,
nipamMua, MpsSMOYTOBHBIN Mapauiesenunes, Kyo0);



e KiaccupuIUpOBaTh MHOTOTPDAHHUKH, BbIOMpass OCHOBaHUS  JUIS
Kiaccuukanuu;

e CBOOOJHO ONEpUPOBATh TOHSTHUSMHU, CBSI3AHHBIMU C CEUYCHHEM
MHOT'OTPAaHHUKOB IIJIOCKOCTBIO;

e BBINOJHATH  NAPAUICIBHOE,  LEHTPAaJbHOE MW  OPTOTOHAIBHOE
MpOeKTUpOBaHUE (GUTYP HaA IUIOCKOCTh, BBIMOJIHATH H300paKeHUs
¢buryp Ha IIOCKOCTH;

e CTPOUTh CEYEHUS MHOTOIPAHHUKOB  pPa3jIUYHbIMU  METOJIaMH,
BBITIOJIHATD (BBIHOCHBIE) IJIOCKHE YEPTEKUW M3 PUCYHKOB MPOCTHIX
O00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

e BBIYUCIATH IUIONIAJAM [OBEPXHOCTEW MHOTIOTPAHHUKOB (MpU3Ma,
nUpaMua), FeOMETPUUECKUX TEJ C IPUMEHEHUEM (HOpMyT;

e CBOOOJHO ONEpPUPOBATh MOHATUSMHU: CHUMMETPHUS B IPOCTPAHCTBE,
LEHTP, OCh M IUIOCKOCTh CHUMMETPHUH, LEHTP, OCh M IUIOCKOCThb
CUMMETpUU (UTYPBHI;

e CBOOOJHO ONEpPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpPJMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBHS HaJl BEKTOPAMU;

e pelaTh 3aJa4d Ha JI0KA3aTEJIbCTBO MATEMAaTUYECKUX OTHOLICHUM W
HAaXO0XK/JEHUE I€OMETPUUECKUX BEJIUYHMH, IPUMEHSS U3BECTHBIE METObI
OpU PEIICHWM MaTeMaTHYeCKMX 3aJad ITOBBIIIEHHOIO M BBICOKOIO
YPOBHS CJII0KHOCTH;

e IIPUMEHATH MNPOCTEHIIME NPOrPaMMHBIE CPEACTBA W 3JIEKTPOHHO-
KOMMYHUKAI[MOHHbIE CHUCTEMBbl IPU PEIICHHH CTEPEOMETPUUYECKUX
3a/1ad;

e U3BJIEKaTh, MpPeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HMH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, NMPEACTAaBICHHYIO Ha
YyepTekax U pUCyHKax;

e TMPUMEHATH TOJYYECHHbIE 3HAHHWS HA IMIPAaKTUKE: CpaBHUBATH W
aHAJIM3UPOBATh pealbHbIE CUTYallMH, TPUMEHSITh U3YyUYEHHBIE MOHATHUS
B Ipollecce IOMCKa pPEIICHUs MaTeMaTH4ecKd Cc(HOpMYyJINPOBAHHON
npo0JIeMbl, MOJEIUPOBATh PEAIbHBIE CUTYallMM Ha S3bIKE '€OMETPUH,
HCCIIEIOBATH ITOCTPOCHHBIE MOJENH c MCIIOJIb30BaHUEM
reOMETPUYECKUX TMOHSATUH W TEOopeM, ammapara ainreOpbl, pemnarh
MIPAaKTUYECKHUE 33a/]a4d, CBS3aHHBIE C HAXO0XIEHHEM T€OMETPHYECKHUX
BEJINYMH;

e HUMETh MpEe/CTaBICHUs] 00 OCHOBHBIX dTamax pa3BUTHS I'€OMETPUH Kak
COCTaBHOM yacTu (PyHIaMEeHTa Pa3BUTHUSI TEXHOJIOTHH.

K xonmy 11 kaacca oOygaromuiicss HayquTCs:



CBOOOJHO OMEpPUPOBATH MOHATHIMH, CBI3aHHBIMH C IHJIMHAPUIECKOM,
KOHUYECKOW M CPEepUYECKO MOBEPXHOCTSIMHU, OOBSACHATH CIIOCOOBI
HOJIy4CHMUS;

ONEpUpOBaTh NOHATUSAMH, CBA3AHHBIMM C TEJAMH  BpALICHUS:
AJTUHAPOM, KOHYCOM, CEepoi U MapoM;

pacrmo3HaBaTh Teda BpalleHusa (IHIMHAP, KOHYC, cepa U map) u
OOBSACHATH CIIOCOOBI MOTYYEHUSI TEJ BPaLCHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB MU TE€J BPAILLECHUS,
00BEMBI U TUIOLIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPALLECHHUS,
TreOMETPUUYECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOO/JIHO ONEpUPOBATH MOHATUSAMH, CBS3aHHBIMU C KOMOWHAIUSMU
TEJ1 BpALIEHWSs W MHOTOI'PAaHHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B
cepy U ONMCaHHBIN OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHHUK
WJIM TEJIO BpAlllCHHUS;

BBIYMCIIATH COOTHOLIEHUS MEXAY IUIOIAASIMU TOBEPXHOCTEH U
o0BbEMamMM MOAOOHBIX TEN;

n300pakaTb M3ydaeMble (UIypbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BH]I CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TeJl BPALICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh U NpeoOpa3oBbIBaTh MHPOPMAILUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEACTAaBICHHYIO Ha
4epTeKax U pUCyHKax;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHSTH OIE€paIuy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B JI€KaPTOBOW CHCTEME KOOPJIHMHAT;
pemiaTh IE€OMETPUYECKHE 3a/adyd HAa BBIYUCICHHE YIJIOB MEXIY
NPSAMBIMU U TUIOCKOCTSIMHM, BBIUYMCIIEHUE PACCTOSHUM OT TOYKH IO
IJIOCKOCTH, B I€JOM, Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/1a MPU PEIICHUN;

CBOOOZIHO ONEpUPOBaTh TOHATUSIMHU, CBS3aHHBIMU C JBUXCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHU;

BBINIOJIHATh HM300paXKEHUs! MHOTOIPAHHUKOB M TeNl BpalleHHs MpuU
MMAPALIETBHOM IIEPEHOCE, LEHTPAIBHOW CUMMETPHUHU, 3E€pPKaJIbHON
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus Mo100us;
CTPOUTh CEYEHHsT MHOIOIPAHHMKOB M TEJI BpAlICHMS: CEUYEHUs
HUIMHApa (Mapauie]bHO U MEPHEHIUKYISIPHO OCH), CEUYEHMsI KOHyca
(mapanieynbHblE OCHOBAHUIO U MPOXOSAIIME Yepe3 BEPIINHY), CEUCHUs
mapa;



HCMOJIb30BaTh METOJbI MOCTPOCHUSI CEYEHHM: METOJ CIIEI0B, METO]
BHYTPEHHETO IMTPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;
JIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKICHUS;

OPUMEHSTh TeOMEeTpUUECKUe (PaKThI JUIsl PEIICHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEANOJArarlinX HECKOJIBKO IIaroB PEIICHUS, €CIA YCIIOBHS
MIPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (hopMme;

pemarh 3aJadyd Ha J0Ka3aTeIbCTBO MATEMATHYECKUX OTHOLIEHUWA U
HaX0XKJICHUE T€OMETPUUECKUX BEJIUYUH;

IPUMEHSITh IpOrpaMMHBbIE CpeacTBa u AIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI TPH PEHICHUU CTEPEOMETPUUECKHUX
3a/1ad4;

IPUMEHATH  [IOJIyYEHHbIE 3HAHUS HA [PAKTUKE: CpPaBHUBATh,
AHAIIM3UPOBaTh W OLECHUBATH pPEaJbHbIC CUTyalUH, IPUMEHSITH
W3YyYECHHBIC TTOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MTOUCKA PEIICHUS
MaTeMaTU4ecKu C(OpMyIUpPOBaHHON  MPOOJIEMBbI, MOACIUPOBATH
pEAIbHBIE CUTYAIIMU HA SI3bIKE T€OMETPHUHU, UCCIEA0BATH MTOCTPOCHHBIC
MOJEIIA C WCIOJIB30BAHUEM TIE€OMETPUYECKUX IOHATHUM U TEOPEM,
anmaparta anreOpbl, peliarh MMPaKTUYECKHE 3a/Jaud, CBSA3aHHBIE C
HAXOXJICHUEM I'€OMETPUYECKUX BEIINYHH;

MMETh TMPEJCTABICHHUS] 00 OCHOBHBIX 3Talax pa3BUTHUS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KosanuecrBo DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iejioB M  4acoB (undposbie)
n/n TeM NPOrpaMmbl o0pa3oBaTe/ibHbIE
Bcero
pecypchl

BBenenue B ctepeoMeTpuio 23

B3aumHoe pacnonoxenue 5

IPSIMBIX B IPOCTPAHCTBE

[TapayieabHOCTB HPSIMBIX U 8

IIJIOCKOCTEN B IIPOCTPAHCTBE

[lepneHquKyIsIpHOCTD

NPSIMBIX U IJIOCKOCTEH B 25

MIPOCTPAHCTBE

VYTiibl ¥ paccTosiHUA 16

MHororpaHHuKu 7

BexTopsl B mpocTpaHcTBE 12




[ToBTOpeHnue, 0600IIEeHNE U
crucTemMaTu3auurs 3HaHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

11 KIIACC

HauMenoBanue
Ne n/m | pa3nenoB u Tem

NPOrpaMMblI

KoaunuecTBO

yacoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

AHanutnyeckas
reoMeTpus

[ToBTOpeHmE, 0000IIEHNE
U CUCTEMATHU3ALMS
3HAaHUU

O6bEéM MHOTOTpaHHHKA

15

15

17

Tena BpameHus

[Tnomaay moBepXHOCTH
1 00BEMBI KPYTIIBIX TET

24

JBro>xeHus

[ToBTOpEeHHE, 0000IIEHNE
U CUCTEMATHU3ALUS
3HAaHUU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

17

102




