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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[{enb ocBoeHUs nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
nHpopmaTtrka»  yepe3  OOEClEUeHHE  BO3MOXKHOCTH  NPUOOPETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHUA O T€OMETPUU KaK 4acTH MUPOBOM KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHHE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
IPOCTPAHCTBEHHBIX (PUTypax W KX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHUpPE MHOIOTPaHHUKM M Te€jla BpallCHUs, KOHCTPYUPOBATb TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTeIbCTB U aJITOPUTMOB
pELIEHUs, YMEHUS WX IMPUMEHSTh, MPOBOAUTH JIOKA3aTENIbHBIE PACCYK/ICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUHN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (PYHKITMOHAIEHONH TPAaMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, HUCCIIENIOBAHUS TMOCTPOEHHBIX MOJIEINEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bekrtoppl ©  KOoOpAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kiaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON padoueit
POrpaMMbl, paclpeeEHHbIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTth yciuoBus i auddepeHunaniu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, OO€CNeYuTh YIiyOJIEHHOE
U3Y4YEHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHoro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
y4étoM BbIOOpa Oyayied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIMECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
psAMBIX. [lapamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE NPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolicTBa IUIOCKHUX U
JBYI'PaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB UM CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJHAsE TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa pé€Gep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajid, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON IMPAMU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHbIM  BekTopaM. lIpsmMoyrosbHasg  cucreMa  KOOpIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
chepuueckas TMOBEPXHOCTh, OOpasymoImue MoBepxHOcTeld. Tema BpaleHUs:
MWIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmomoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KkoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIIMHIAPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U 1mapoBoOro
CerMEHTa.

KomOuHanmu Tenm BpaimieHuss W MHOTOTpaHHHWKOB. [Ipu3ma, BHMcaHHas B
IWIMHIpP, ONHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIomanas chepsl U €€ dacTew.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPALICHUS: CEYEHUS IWINHAPA
(mapaymienbHO M NEPHEHAMKYJSIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEYCHUS 11apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mOpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOIO YMHOXeHUs. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKEHUS B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OTtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapalielbHbIA TEPEHoC,
LCHTpaJIbHAsT CUMMETPHS, 3€pKaJIbHAsE CHUMMETPHs, MOBOPOT BOKPYT MPAMOIA.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIN YPOBEHbB) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMUA OOYYAIOMErocss KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA, MPE/ICTABICHUE O MATEMATUYECKUX
OCHOBaX (YHKUMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SBJICHHH, TpoLEIyp
IPaKJaHCKOTO 001ecTBa (BHIOOPHI, ONMPOCHL U IPYTOe), YMEHUE B3aUMOJIeCTBOBATD
C COIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKITUSIMHU U HAa3HAUYCHUECM;

2) naTpUOTHYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKON HIACHTUYHOCTH, YBAXEHUS K
IPOILIOMY M HACTOSIIEMY POCCHMCKOM MaTEMAaTHKH, IIEHHOCTHOE OTHOUIEHUE K
JOCTUKEHUSAM POCCUICKUX MAaTEMATUKOB M POCCUHCKOM MAaTEMATHYECKOW IIKOJIBI,
WCTIONB30BAaHUE ATUX JIOCTXKEHMM B JIPyrMX HayKaxX, TEXHOJIOTUAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHMWE JTYXOBHBIX IIEHHOCTEW POCCHUHCKOro Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEJECHHUSA, CBS3aHHOTO C MPAaKTHYECKUM
MIPUMEHEHUEM JIOCTHKEHHUI HAayKH U JIESITEIIbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOIO Oy IyIIEro;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOUYas HCTETUKY MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHHUM, pacCy ACHUI, BOCOPUMMYHBOCTb K
MaTeMaTUYECKUM acIlieKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocMTaAHKE:

c(hOpPMHUPOBAHHOCTh YMEHUSI IPUMEHATH MAaTEMAaTUUECKUE 3HAHUS B MHTEpEcax
3I0pOBOTO M O€30IacHOro obpasza >KHW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO (3I0POBOE TMUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUW M OT/AbIXA,
perynsipHas (u3uyeckas akTUBHOCTb), (PU3UYECKOE COBEPILICHCTBOBAHUE IPU
3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpynoBoe BociuTanue:

TOTOBHOCTH K TPY1y, OCO3HAHHUE IIEHHOCTH TPYAOIIO0US, MHTEPEC K PA3TUIHBIM
chepam mnpodeccuOHATbHOM JEesATENbHOCTH, CBA3AHHBIM C MaTEMaTUKOW MU €€
NPUIOKEHUSIMUA, YMEHHUE COBEpIaTh OCO3HAHHBIN BbIOOp Oyayied mnpodeccuu U
peann30BhIBATh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTU4eCKOMY 00pa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTHKEHUHU BCEH KU3HH,



FOTOBHOCTh K AKTUBHOMY YYacTUI0 B  PEIICHUU MPAKTAYECKUX  3a/1ad
MaTeMaTUYECKOU HAPaBIECHHOCTH;

7) 3Kk0JI0oTHYEeCKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHUMAHHUE  BIUSHUS
COIMAJIbHO-D)KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COLMAIBHOU
Cpeabl, OCO3HAHUE TJI00ATBLHOTO XapaKkTepa HKOJIOTHUECKUX MPoOJieM, OpUEHTAlLIHs Ha
MPUMEHEHUE MAaTEMATUUYECKUX 3HAHUM JJIsl PEIICHUS 3a7a4 B 00J1aCTH OKpY Karomiei
cpenbl, IJIAHUPOBAHHME TIOCTYNKOB M OIEHKH WX BO3MOXXHBIX ITOCIEACTBUM s
OKpY>KaloIleH Cpe/ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKHW U OOIICCTBEHHOM MPAKTUKH, MTOHUMAHUE MaTEMaTUYECKOM
HayKH Kak cdepbl YeJIOBEUECCKOMN JCATEIbHOCTH, ATANIOB €€ Pa3BUTUS M 3HAYUMOCTH
JUIS. Pa3BUTUS IIUBWIM3AIMU, OBJIAJCHHUE SI3BIKOM MATEMAaTUKH W MaTeMaTHUYE€CKOU
KYJIbTYpPOU KaK CPeJICTBOM IMO3HAHHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO U
HCCIIEIOBATENbCKYIO IEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue AecTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBCHHBIE NPU3HAKM MAaTEMaTHUYECKHUX
00BEKTOB, MOHATUM, OTHOIIICHUN MEXy MOHATUAMH, (OPMYJIUPOBATH ONpPEACICHUS
MOHATHH, YCTaHABJIMBATH CYIIECTBEHHBIN MPHU3HAK KiacCU(UKAIIUU, OCHOBAHUS JIJIs
000011IeHNs U CPAaBHEHMUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIHN3;

BOCIIPUHUMATb, dhopmyHpoBaTh 151 peoOpa3oBLIBATH CYXICHUSL:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISAITH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MIPOTUBOPEUHUS B
dakTax, TAHHBIX, HAOMIOJACHUSX U YTBEPXKICHUSX, TMpeAJiaraTh KPUTECPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENU U IPOTUBOPEYU;

JeNaTh BBIBOJBI C HCMOJIB30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUEHN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEJIBHO JOKA3aTeJIbCTBA MATEMAaTHUYECKUX YTBEPKICHUU
(IpsiMble M OT MPOTUBHOIO), BBHICTPAUBATh ApTyMEHTAILNIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BbIOMpATh crmocod pemieHust ydeOHOM 3amauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB PEIICHUs, BRIOMpATh HauOOJIee MOIXOASIMINN ¢ YUETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCcKue 1eHCTBUA:



HCIIOJIb30BaTh BOMNPOCHI KaK MCCIENI0BAaTEIbCKUI WHCTPYMEHT IIO3HAHMS,
(GopMynupoBaTh  BOIPOCHI, bukcupyromue IPOTUBOPEYHE, npo0iemy,
yCTaHABJIMBATh HCKOMOE U JIaHHOE, (JOPMHUPOBATH TMIIOTE3Y, ApTYMEHTUPOBATH CBOIO
HO3UIINI0, MHEHHUE;

IIPOBOJIUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEAOBAHKE 110
YCTAaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OO0beKTa, SBICHHS, Ipolecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (pOpMyIMpOBaTh 0OOOIIEHUS M BBIBOABI 110 pe3yJbTaTaM
OPOBEAEHHOIO  HAOJIIOJEHUS,  MCCIEAOBAHUSA,  OLEHMBATh  JOCTOBEPHOCTh
MOJTYUYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIECHNUI;

[IPOTHO3UPOBATh BO3MOXXHOE pPAa3BUTHE IIPOLIECCa, a TAKXKE BBIJBUIaTh
IPEIIOJI0KEHUS O €0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nndopmanmueii:

BBISBJIAITH AePUUMUTHI MHPOpPMAllMU, JAAHHBIX, HEOOXOIMMBIX JUJIsi OTBETa Ha
BOIIPOC U JUIsl pELICHUS 3a/1a4u;

BBIOMPATh MH(DOPMALMIO W3 HCTOYHUKOB PA3NHMYHBIX TUIIOB, AHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh UHPOPMALIMIO PA3IUYHBIX BUIOB U (POpM
IpEICTaBICHNUS;

CTPYKTYpPUPOBAaTh HMH(POpPMAILIMIO, MNPEACTABIATH €€ B pa3IMyHbIX (opmax,
WJUTIOCTPUPOBATH IpapUuecKy;

OLICHUBATh HaJEKHOCTD uH(popmMau 1o CaMOCTOSITEJIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KomMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Y4eOHbIE 1eHCTBUA

Oo0wmenue:

BOCIPUHUMATh U (OPMYJIHUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSMHU U
LeJISIMUA OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
INCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHWs N0 XOAy pPEUIeHUs  3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yIbTarT;

B XOJ€ OOCYXXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAllEJICHHbIC HA MIOMCK PEIeHMUS,
CONIOCTABJIATh CBOM CYXAEHUA C CYXICHUSMH JPYyIMX YYaCTHHKOB JIHAJIOTra,
oOHapyXMBaTh pa3Iu4Me U CXOJACTBO MO3UIUH, B KOPPEKTHOH (Qopme
(bopMyIMpOBATH PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YyJIbTATHI PEIICHUS 3a1a4d, DKCIEPUMEHTA, HUCCIENOBAaHUSA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBICTYIUICHUS C Y4€TOM 3ajad
pe3eHTalli U 0COOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe 1elCTBUA



Camoopranusanus:

COCTaBJISITh TUTAH, aJITOPUTM PEIICHUS 3a/laud, BHIOMPATh CIIOCO0 pemieHus ¢
y4€TOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpMAIIUU.

CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:

BJIJICTh HABBIKAMU TIO3HABATEIHHON pedIEKCHH KaK OCO3HAHUSI COBEPIIAEMbIX
JEUCTBUN W MBICIUTEIBHBIX IPOIECCOB, WX pE3YyJIbTAaTOB, BJANIETh CIIOCOOAMHU
CaMOMPOBEPKHU, CAMOKOHTPOJIA MPOIEccCa U Pe3ysibTaTa pelIeHUs] MaTeMaTHu4eCcKon
3a/lauu;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a/1auu,
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JIaHHBIX,
HaWJECHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIH U YCIOBUSM, OOBSCHATH MPUYUHbI
JOCTIKEHUSI WM HEJOCTIXKEHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJIUTh OIINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eATEJIBHOCTD:

NOHUMATh W HCMOJb30BaTh MPEUMYLIECTBA KOMAHJHOM M HWHAWBUYaTbHOMN
paboTHI NP PEIICHUH y4eOHBIX 3aja4, TPUHUMATh 11eJIb COBMECTHOM JIEATEbHOCTH,
IJIAHUPOBAaTh OpraHU3allMi0 COBMECTHOW pabOThl, pacmnpenensitb BHUILI PpadoT,
JOTOBAapUBaThCA, OOCYXKIaTh MpOLECC U Pe3yabTaT padoThl, 00001IaTh MHEHHUSA
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax padboThl (0OCyxaeHHs, OOMEH MHEHUM,
«MO3TOBbI€ HITYPMbD» U MHBIE), BBITIOJHATH CBOIO YaCTh PabOThI U KOOPAMHUPOBATH
CBOU JICUCTBUSA C APYTUMHU YJICHAMU KOMaH/bl, OLICHUBATh Kaue€CTBO CBOETO BKJIAJa B
o0muif  MpoayKT 1O  KputepusM,  CcHOPMYJIUPOBAHHBIM  YYACTHHUKAMHU
B3aUMOJICUCTBHUSL.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuiicst HAyYUTCs:

e CBOOOJIHO OINEpPUPOBATH OCHOBHBIMU TOHSTUSMH CTEPEOMETPUU TMPU
pelieHnuu 3a7a4 ¥ MpOBEeJCHUU MaTeMaTHYECKUX PACCyKICHUN;

e TMPUMEHATh AKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX NIPU PEUICHUU
r€OMETPUYECKUX 3a/1a4;

e KJAcCCHU(UIIMPOBATh B3aUMHOE PACIOJOXKEHHE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTRE;

e CBOOOJIHO OTNEPUPOBATH MOHITUSIMU, CBI3aHHBIMU C YTJIaMU B TPOCTPAHCTRE:
MEK]ly IPSIMBIMU B IPOCTPAHCTBE, MEXKAY MPSAMOU U IIOCKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (IIpHU3Ma,
NUpaMuJIa, MPSIMOYTOJIBHBIN Mapaienenunesn, Kyo);

e KJIacCU(pUUUPOBATH  MHOTOTPAHHHMKH,  BBIOMpass ~ OCHOBaHUA  JJIA
KJ1accuuKanuy;

e CBOOOJHO  OMEpPHPOBaTH  MOHITHSMH, CBSI3aHHBIMH C  CEYCHHEM
MHOT'OTPAHHUKOB TJIOCKOCTBIO;

e BBINOJHATH NMAPAIETBHOE, HEHTPAIBHOE U OPTOTOHAIBHOE IPOEKTUPOBAHUE
¢Guryp Ha MIOCKOCTb, BBIMIOJIHATh U300pakeHHs PUTYp Ha MIIOCKOCTH;

e CTPOUTH CEYEHHUS MHOTOTPAHHHUKOB PA3JIUYHBIMM METOJIAMH, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKHE YEePTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIONIAJM MMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUPAMUJIA),
reOMETPUUYECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH NOHITUAMU: CUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh
Y TJIOCKOCTh CHMMETPHUH, UEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPHI;

e CBOOOJHO OINEpPUPOBATh MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMM;

e pemaTh 33Jaud Ha JOKAa3aTeJbCTBO MAaTEeMaTHYECKUX OTHOLUEHUU H
HAaXO0XK/JIEHUE T€OMETPUUYECKUX BEITUUYMH, PUMEHSSI U3BECTHBIE METObI MPU
pElIeHMM MaTEeMaTUYEeCKUX 3a]ad TOBBIIIEHHOTO U BBICOKOTO YPOBHSA
CJIOKHOCTH;

e IIPUMEHATH MPOCTEHIIME NPOrPaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKUX 33/1aY;

e W3BJEKaTh, MPEeOOpPa3OBBIBATh W HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKUX (uUrypax, TMpPEACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPUMEHATH NOJYYEHHBIE 3HAHUS Ha MIPAKTUKE: CPABHUBATH U aHAJIU3UPOBATH
peanbHble CUTyalluu, IPUMEHSATh U3YUYEHHBIE MOHATHS B MPOLECCE MOMCKa
pelIeHUs] MAaTeMaTHUYecKu C(HOPMYJIUMPOBAHHOW MNpOOJIEMBbI, MOJEIMPOBATH
peanbHBIE CHTyallud Ha SA3BIKE T'€OMETPUHU, HCCIENOBATH IOCTPOCHHBIE
MOJIEJIN C UCIIOJIb30BAHUEM I'€OMETPUYECKUX NOHATHI M TEOpEM, arrapara
anreOpbl, pelarb MNPAKTUYECKUE 3a/layd, CBS3aHHbIE C HAXOXICHUEM
r€OMETPUYECKUX BEJIUYMH;

e HMETh MpEACTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTUS T€OMETPUU Kak
COCTaBHOM yacTu (hyHIAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 knacca oOyyaromuiicss Hay4YuTCs:



CBOOOJHO OMEpPUPOBaTh MOHATHUAMHU, CBS3AHHBIMH C I[HJIMHAPUYECKOM,
KOHUYECKOW U c(epuyeckoil TMOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
HOJTyYEHUS;

ONEPUPOBATh MOHATHUSIMH, CBSA3AHHBIMHM C TEIAMM BPALLIEHUS: LUIUHIPOM,
KOHYCOM, cpepoii u mapowm;

pacro3HaBaTh Tella BpalleHus (IHIUHAP, KOHYC, cdepa U map) U OObICHITH
CIOCOOBI MOTYYEHUS TEN BPAILECHHUS;

KJIaCCU(PHUIMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPBI U MITOCKOCTH;
BBIUMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpAaIlCHUS,
O0OBEMBI M IUIOMIAJAM MOBEPXHOCTEH MHOTOIPAaHHUKOB M TEJI BpaILIEHUs,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (HOpMYyT,

CBOOOJIHO OIEPUPOBATh IMOHATUSMH, CBSI3aHHBIMM C KOMOWMHALUSMU TEl
BpallleHUss U MHOTOIPAHHUKOB: MHOTOTPAaHHUK, BIHUCAHHBIA B cdepy U
ONHCaHHBIM OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOIPAHHUK WIHA TEJO
BpalICHUS;

BBIYMCIISITH COOTHOIIECHHSI MEXAY IUIOMAIsIMU MOBEPXHOCTEH U 00BEMaMuU
ITOJIOOHBIX TEJI;

n300paxkaTh U3yyaemble (GPUTYpPBI, BBIIOIHATH (BBIHOCHBIE) INIOCKUE YEPTEKU
U3 PHUCYHKOB NPOCTHIX OOBEMHBIX (QUIYp: BHUA CBEPXYy, COOKYy, CHHU3Y,
CTPOUTDH CEYEHUS TEJ BpALIEHUS;

U3BJIEKaTh, MHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (Urypax, MPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHSTH OIE€paIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CHCTEME KOOPJIHMHAT;
pelaTth reOMeTpUYECKUE 3aJaul Ha BBIUMCIICHUE YTJIOB MEXIY NPSIMBIMU U
IUIOCKOCTSIMM, BBIYHMCIIEHUE PACCTOSTHUM OT TOYKH JIO IJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPHU PEIICHHH;

CBOOOJHO ONEPUPOBATH TMOHATUSMHU, CBSI3AHHBIMU C JBWXKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKCHHUM;

BBIMOJHATh M300pa)KEHUS MHOTOTPAHHUKOB UM TeJl BpalllEeHus INpu
MapaJyIeIbHOM  TEPEHOCE,  UEHTPAIBHOM  CHUMMETPHUM,  3€pKaJlbHOU
CUMMETPHH, MPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHusl Moao0us;
CTPOUTH CEYEHUS MHOTOIPAHHMKOB M TeJl BpAlICHUS: CEYEHUS LWIMHIApA
(mapajuienbHO U MEPHEHIUKYISPHO OCH), C€YEHHUs KOHyca (MapaliesibHbIe
OCHOBAHMIO U MPOXOISAIIUE YEPE3 BEPILINHY ), CEUEHUS 11apa;

UCIIOJIb30BaTh METOJABl TMOCTPOCHMSI CEYEHHWI: METOJ CJEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBATh FTEOMETPUYECKHE YTBEPKICHHUS;

MPUMEHSATh TEOMETPUYECKHE (aKThl JUIsl PEIICHHS CTEPEOMETPUUECKHUX
3a7a4, NPEANOJIararmllnX HECKOJIBKO IIAaroB pEIICHHs, €CIHU YCIOBHS
NPUMEHEHUS 33/IaHbl B SIBHOM U HESIBHOU (opme;

pemiath 3aJadyd  Ha J0Ka3aTeIbCTBO MATEMATHYECKMX OTHOUIEHUN U
HAaXO0K/JEHUE T€OMETPUUYECKUX BEJIMYNH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA M DIIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

IPUMEHSTH MOJIYYECHHbIC 3HAHWS HA MPAKTUKE: CPABHUBATh, AaHAJIU3UPOBATh
U OICHUBATh pealbHbIE CUTyallud, MPUMEHITh U3YUYCHHbIC MOHATHS,
TEOpEMBI, CBOWCTBA B IIPOLIECCE IOMCKA PELIEHUS MaTeMaTUYEeCKU
c(hopMyITUPOBAHHOW MPOOJIEMBI, MOJACIUPOBATH pealbHbIE CHUTyallMd Ha
A3BIKE T€OMETPUHU, HUCCIEAOBATh NOCTPOEHHBIE MOJEIU C HCIIOIb30BAHUEM
r€OMETPUYECKUX TMOHSATUH W TeopeM, ammapara ainreOpbl, peliaTh
MPAaKTUYECKHE 3a/aud, CBA3aHHBIE C HAaXOXJIECHHUEM TE€OMETPUYECKHUX
BEJINYUH,;

UMETh TIPEJICTaBIICHUS 00 OCHOBHBIX JTamaxX pa3BUTHUS TEOMETPUMU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/
n

Haumenosanue
pa3aeyioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcer KoHTpo/bHBI

0 e padoThbI

IIpakTH4eckn
e padoThbI

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTeIbHbI
e pecypchbl

BBenenue B
CTEPEOMETPHIO

23 1

Bzanmuoe
pacroJIoKeHue
MPSIMBIX B
MIPOCTPAHCTBE

[TapannenpHOCTH
MPSMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE

[IepneHquKynsspHOCT
b MPSMBIX U
IJIOCKOCTEH B
MPOCTPaHCTBE

25

Yrael 1 pacCTOSTHUS

16

MHororpaHHUKH

Bekrops! B
MIPOCTPAHCTBE

12

IToBTOpEHME,
000011IeHE U
CHCTEMAaTH3aIUsI
3HAaHUM

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

102 6




11 KJIACC

HaunmenoBanu
€ pa3esioB U

Ne

n/
TeM
n
NMPOrpamMMblI

KoaudecTBO 4acoB

Bcer
0

KonTpoabHbl
e padoThl

IIpakTHYecKkHn
e padoThl

DJIEeKTPOHHbIE
(uudposrbie)

o0pa3oBaTebHbI

e pecypcsl

Ananutnuecka
sl TEOMETPHS

15

[ToBTOpEHME,
0000111IeHHE U
CHCTeMaTH3aIu
s 3HAHUM

15

O0Bém
3 MHOTOTPaHHUK
a

17

4 Tena Bpamenus

24

IInomann
MOBEPXHOCTU U
00BEMBI
KPYTJIBIX TEJ

6 JIBYOKCHUS

[ToBTOpEHME,
o0o01IeHue u
CUCTEMaTHU3aIN

s1 3HAHUH

17

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102




		2024-10-27T17:26:28+0500
	Иванова Оксана Владимировна
	я подтверждаю этот документ своей удостоверяющей подписью




