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IMNOACHUTEJIBHASA 3AIINCKA

['eomerpust siBasieTcss OJHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHEro
o0miero oOpa3zoBaHus, TaKk Kak 00ECIeUnBaeT BO3MOXHOCTh U3yUEHUS TUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH W NPEIMETOB TI'YMAaHUTAPHOIO LHUKJIA.
[Tockonpky  jorMdyeckoe  MbIIUIEHHE,  (QOopMUpPyeMOe€  HpU  U3Y4YEHUHU
00y4arolMMUCS TOHATUHHBIX OCHOB I'€OMETPUH, MPHU J10KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPKICHUMN MPU PEIIEHUH N€OMETPUUYECKHUX
3aJla4y, YMEHHE BBIIBUIAaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
VCIIOJIB3YIOTCSL IIPU PELIEHUM 337a4 €CTECTBEHHO-HAYYHOI'O LMKJIA, B YACTHOCTHU
dusnyeckux 3anad.

I{enb ocBoeHus nporpaMmmbl yueOHOro Kypea «I'eomerpus» Ha yriryOoaéHHOM
YpPOBHE — pa3BUTHE MHJMBHUAYAJIbHBIX CIOCOOHOCTEM O0OydYaromuxcsi Mpu
U3YYEHUU T€OMETPUH, KaK COCTABIIAIONICH MpeaMeTHON obnactu «MaremaTuka u
uHdpopMmaThKa»  dYepe3  obecredyeHMe  BO3MOXKHOCTH  NMPUOOpETeHus U
UCIIOJb30BaHUsl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JACUCTBUH,
crnenuUUHBIX TEOMETPUHU, U HEOOXOAUMBIX JJI YCHEIIHOI0 MPOQEeCCHOHATLHOTO
00pa30BaHMUsl, CBSI3aHHOI'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpuopureTHpIMH 3aadyaMu Kypca TE€OMETPUH Ha YIIIyOJIEHHOM YpPOBHE,
PacCIIUPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 6a30BOr0 ypOBHS, SIBIISIFOTCS:

pacUIMpeHHe MPEACTABICHUS O T€OMETPUU KaK YaCTU MUPOBOW KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMHpOBaHUE TMPEJCTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEHIIMX MAaTEMATHYECKMX MOJEIAX, MO3BOJIIIOLNIMX ONMCBHIBATH M H3ydaThb
pa3HbIE ABJICHHS OKPYXKAIOLIEro MUPA, 3HAHUE TIOHATUIHOTO amnmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMHpOBaHWE  YMEHHMS  BJAJE€Th  OCHOBHBIMM  MOHSATHUSMHU O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAaMH, 3HAHHE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHMs OKa3bIBaTh TEOPEMbl M HAXOJUTh
HECTAaHJIapPTHBIE CIIOCOOBI pEIICHNUS 33/1a4;

(dbopMHpOBaHUE YMEHHS PACIlO3HABAaTh HA YEPTEkKaX, MOACISIX U B pealbHOM
MUpPE MHOTOIPAaHHUKHA M Tela BpalleHUs, KOHCTPYUPOBATb TI'€OMETPUYECKHUE
MOJIEIIN;

¢opMupoBaHHE MOHHMMAaHUS BO3MOKHOCTH aKCHMOMAaTHYECKOI'O MOCTPOEHHUS
MaTeMaTHUYECKUX TEOpHil, (pOpMUpOBAaHME NOHMMAHHUS POJU AKCUOMATUKU IpHU
IIPOBEJICHUHU PACCYKICHUN;

(opMHpOBaHHE yMEHUS BIAJAECTh METOJAMHU JOKA3aTEJIbCTB U aJITOPUTMOB
peuieHusl, yMEHUS HUX IMPUMEHATh, MPOBOAMTH JOKA3aTEIbHBIE PACCYXKICHUS B
XOJI€ PELICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IIPAKTUYECKUM COACPKAHUEM,
(opMupOBaHHE MPEJICTaBICHUsT O HEOOXOJUMOCTH  JIOKA3aTeNbCTB  IpHU



000CHOBaHUU MATEMaTUYECKUX YTBEPKICHUI U POJIM AKCUOMATHKU B IPOBEIACHUU
JEAYKTUBHBIX PacCyKJICHUN;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTYalIbHBIX U  TBOPUYECKHUX
CIIOCOOHOCTEN 00yUYaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCJIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3yUCHUIO T€OMETPHUU;

dbopmupoBanre (PYHKITMOHATILHOH TPAaMOTHOCTH, PEICBAHTHON TEOMETPHH:
YMEHUSl PaCclo3HABaTh TMPOSBICHUS TEOMETPUUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyalUsX U MPHU HU3YyUYECHUU APYTHX
y4eOHBIX MPEAMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSL PEATbHBIX CUTyallUd, HCCIEIOBAHMS MOCTPOCHHBIX MOJIEIICH,
WHTEPIPETALNUU MTOJTYYCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIbHBIMHU JIMHUSAMH y4eOHOTO Kypca «['eomerpus» B
10-11 «xnaccax sBusaworcs: «lIpsiMble M IUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannuku», «Tema BpameHus», «BekToppl W  KOOPJAWHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YTiIyOJIEHHOM ypOBHE OOy4YeHHUsS B
10—-11 knaccax, OTHOCUTCSI KO BCEM COJIEpkKATEJIbHBIM JIMHUSIM Y4eOHOIro Kypca, a
dbopMupoBaHUE JIOTUYECKUX YMEHHMH  pachnpenensercss He  TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM oOydenus. ComepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHust DejepanbHON padouei
IPOrpaMMbl, paclpeleEHHbIM IO TojgaM OOyYeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIINAIBHBIM BOIIPOCaM 00yYaroluecs
oOpamiaJiuch ~ HEOJHOKpPAaTHO. JTO  TO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH MOHATUSIMU U HaBBIKAMHU TTOCJIEI0BATEIFHO U TTOCTYIATEIBHO, C
coOJTI0/IeHeM TPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YyUYalOIIMUXCs, PaCIIUpsAs U YriayOssis
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3yUYEHHUIO TEOMETPUH HA YTIIyOJEHHOM YPOBHE MTO3BOJISIET:

co3math  ycioBus ansg  auddepeHnmanui  OOy4eHHs, OCTPOCHUS
WHIVBUIYAIbHBIX ~ 00pa30BaTelIbHBIX MpOrpaMM, OOeCHeuuTh YrIIyOJEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIIUXCAd K TMPOJAOJKEHUIO H3YUYCHHS] MaTeMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obOecrednBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 poeccroHambHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «I'eomeTpusi» Ha yriyOoJEHHOM YpOBHE
otBoautcs 204 gaca: B 10 kmacce — 102 4gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIIO).



COJEPXAHME OBYUYEHUA
10 KVIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATUYECKOM IOCTPOCHUHU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CICICTBUS U3 HUX.

B3anmHoe pacnosioxeHue IpsAMBIX B INPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajuleJibHble U CKpeluuBaronecss npsMble. [Ipu3zHaku ckpemmBaromuyxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEN B IMIPOCTPAHCTBE: NapalieIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, IAPATUIENBHOCTh IPAMON
U 1ockoctH. [lapamienbHO€ M LEHTpPaJbHOE IMPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OcHOBHbIE CBOWCTBa MapajlielbHOIO MNpPOEKTUpoBaHus. HM3o0pakeHue
buryp B nmapajyuiesibHONW MPOEKIUU. YTJbl C COHANMPABICHHBIMU CTOPOHAMH, YTOJ
MEXKIy MNPSMBIMU B IIPOCTPAHCTBE. [lapayienbHOCTh TIIOCKOCTEN: MapajuiebHbIE
IIJIOCKOCTH, CBOMCTBaA [apaijIeIbHbIX IIJIOCKOCTEN. [Ipocrenmue
OPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTH: TETpajap, MNapajulesenunen,
IMOCTPOCHUE CEUYCHUU.

[lepnieHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIECHAUKYJIISPHBIE MPSIMBIC B
IIPOCTPAHCTBE, MNPSIMBIE MAPAIIEIBHBIE W MEPHECHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPSAMOW M INIOCKOCTH, TeopeMa O NpsAMOU
NEPIEHANKYJIAPHOU IIJIOCKOCTH. OpTtoronainbHoe IIPOCKTUPOBAHMUE.
[lepnieHAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTHU, PACCTOSIHUE
OT  MpsAMOM 10  IJIOCKOCTH,  MNpoeKuus  (GUrypel Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: NPHU3HAK  IEPIECHIUKYJSIPHOCTH  JIBYX
I0ckocTer. Teopema o TpEX NMEePIEeHINKYIIAPAX.

VYrael B NPOCTPAHCTBE: YroJ MEXAY IPSMOM U IUIOCKOCTBIO, IBYTPaHHBIN
yroJj, JUHEWHBIN YroJl ABYTPAHHOTO yrya. TpEXTpaHHBIM U MHOTOTPAHHBIC YTJIbI.
CBoiiCTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoWCTBa IUIOCKHUX U
JIBYI'PAHHBIX YTJIOB TPEXIPAHHOTO yria. TeopeMbl KOCUHYCOB W CHUHYCOB IS
TPEXTPAHHOIO yIJIA.

MHOrorpaHHuKu

Buapl MHOrorpaHHMkOB, pa3BépTKa MHOrorpaHHuka. llpusma: n-yronpHas
npu3Ma, npsmasi 1 HaKJIOHHas IPU3Mbl, OOKOBasi U MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJAbHBIM — MAPAJUIEIENUIIEN W €r0  CBOMCTBA.
Kparuaiimiue mnyTd Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. I[lupamupa: n-yroigbHas nOUpaMuia,
npaBuwibHas W yceu€HHas nupamuabl. CpoiicTBa péOep M OOKOBBIX TI'paHei
NpaBWIBHOW nupamuiel. lIpaBuiabpHbBIE MHOTOIpAaHHUKH: IPaBUJIbHAS IIpU3Ma U



IIpaBWJIbHAS IMpPaMHIA, TPAaBWIbHASA TPEYroJibHAs IHPaMHAA W IPAaBUIIBHBIN
TeTpasap, KyO. IlpeacraBneHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOACKAdIP U UKOCADIP.

BeluncneHue SJ€MEHTOB MHOTOIPAaHHUKOB: péOpa, AuaroHaiu, YrJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOLAJb OCHOBAaHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTU HPSIMOM IPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH NPABWIBHOM IHUpPaMU[IBL,
TeopeMa O IUIOLIAAU YCEYEHHON TMPaMU/IBI.

CummeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  INPAaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBWIBHOM MHOIOIPDAHHHUKE: CUMMETpUS
napajuiejieiunea, CUMMETPUS IPABWIBHBIX MPU3M, CUMMETpUS IIPABUIIBHOU
IIAPAMUJIBL.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOIOKHO
HaIIPABJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIeHCTBHUSI C BEKTOpAMU: CIOKEHUE
U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOXKCHUE BEKTOpa Ha
yucio. CBOKCTBA CHOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOPA HA YHUCIIO.
[ToHsaTHE KOMIUTaHApHBIE BEKTOpBI. IIpU3HAK KOMIIIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa II0  TPEM
HEKOMIUIAaHAapHBIM  BeKTOopaMm. [IpsmoyrosmpHas  cucrema  KOOpAMHAT B
npocrpancTBe. KoopaunaTtel BekTopa. CBs3b MEXIy KOOpPAHMHATaMHM BEKTOpa M
KOOpAMHATAMUA TOYEK. YTOJI MEXIy BekTopamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[loHsATHS: IWIMHAPUYECKAsT TOBEPXHOCTh, KOHHYECKAsh IOBEPXHOCTH,
chepuueckas MOBEPXHOCTb, OOpasymoIiue TMoBepxHocTe. Tena BpalleHus:
IWIMHIpP, KOHYC, YCEU€HHBIH KOHYyC, cdepa, map. B3auMHoe pacmoyiokeHue
cheppl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munmuApa u KoHyca. CummeTpus cdepsl u
nrapa.

O6béM. OcHoBHBIE CcBOiicTBAa 00BEMOB Tein. Teopema 00 o00bEME
NPSIMOYTOJIBHOTO Tapaiesienumnena M cienctsus u3 He€. OO0bEM TpsIMOd U
HAKJIOHHOM MPU3MBI, IMINHAPA, MUPaMHUIbI 1 KoHyca. O0bEM miapa U mapoBOro
CETMEHTA.

KomOuHamu Tenm BpalieHuss U MHOTOTPaHHHMKOB. [Ipu3ma, BhucaHHas B
IWIMHIpP, ONHCaHHas okojo IwmHapa. Ilepeceuenne chepsl u mapa ¢
wiockocThio. Kacanme mrapa u chepsl miockocThio. [loHSTHE MHOTOTpaHHUKA,



OTMHMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAHHUK WU TEJIO
BpalICHUS.

[Tnomaas MOBEPXHOCTH LWIMHAPA, KOHYyca, MIIONaab chepbl U e€ yacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIANCH MMOBEPXHOCTEN
nonooHeix Quryp. IlpeoOpazoBanue mnogodusi, romorteTus. Pemienue 3amau Ha
MJIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOrOTPAHHUKOB U TEJ BPALIEHUS: CEYEHUS TUINHIpa
(mapayuieIbHO M NEPHEHAMKYJSAPHO OCH), CEYeHHUs KOHyca (MapasuielibHbIe
OCHOBAHHUIO U MPOXOJIAIINE YEPE3 BEPIINHY), CEUEHHUS IIapa, METO/IbI TIOCTPOCHUS
CEUEHUI: METOJ| CJIeJIOB, METOJ BHYTPEHHETO MPOCKTUPOBAHUS, METOJ] MEPEeHOca
CEKYILEH TIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Onepauuu Haja BeEKTopaMu. BektopHoe
YyMHOXeEHHUE BeKTOpoB. CBOWCTBa BEKTOPHOrO YyMHOXeHHUsA. [IpsMoyrosibHas
cucreMa KoopAuHaT B npocTpancTBe. Koopnunatsl BekTopa. Pasznoxenue BekTopa
no Oasucy. KoopamHATHO-BEKTOPHBIH METOJl TPHU PEIICHHH T'€OMETPUUYECKHUX
3aaad.

JBUKEeHUN B IPOCTPAHCTBE

JIBmxenus: mpoctpanctBa. OtoOpakeHus. J[B>KeHUsST W PaBEHCTBO (Puryp.
OO6mme cBoiicTBa JBMXKEHUM. BuIbl [BMXKEHUN: MapajulesibHBIM MEepeHoc,
LHEHTpaJbHas CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus monobus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxaanckoe BOCIIMTaHHE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO O0YJAFOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  O00IecTBa,  NPEICTaBIEHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
NpoLeayp TPaKIaHCKOTO o00IIecTBa (BBIOOPHI, OMNPOCHI M JIPyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COI[MAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) naTpUOTHYECKOe BOCTIUTAHUE:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPaXKTAHCKON HMJIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCHUICKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKECHUSAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BAaHUE JTUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, chOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUH HAyKH U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTM4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYash 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJa4, PEIICHUN, PacCyKICHNUH, BOCIPUUMUYHBOCTD
K MaTeMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

chOpPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3J10pOBOT0 U 0€30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 30pOBBIO (3JI0pPOBOE THUTAHHE, COANTAHCHPOBAHHBIA PEKHUM 3aHITHH U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3HMUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOM €SI TENBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEPEC K
paznuyHbiM  cepam  MPOPECCHOHAIBHONW  JCSATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 Ha MPOTSKEHUU BCEU KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTUIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MaTEMAaTHYECKON HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
COIMAJIbHO-DPKOHOMUYECKHUX TMPOIECCOB HA COCTOSIHUE MPUPOJHONU M COLUAIIbLHON
Cpelbl, OCO3HAHUE III00ATIBHOTO XapaKTepa 3KOJIOTUYECKUX MPoOIieM, OpUCHTAIUS
Ha TPUMCHCHHE MAaTEMAaTHYCCKHUX 3HAHWK UIA pelieHus 3a7ad B 00JacTu
OKpY>Kalolllel cpelpl, IUIAHUPOBAHUE IIOCTYIIKOB W OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUM JIJIsl OKPYKAIOIEH CPeJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKW W OOIICCTBEHHOM  IPAKTUKH, TIOHUMaHHE
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeloBEUeCKOW MJesATEebHOCTH, JTaroB €&
pa3BUTUSIT M 3HAYMMOCTH JUIsl DPa3BUTHUSL LMBUJIU3AIUU, OBJAJCHUE SI3bIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypoll KakK CpEJCTBOM IO3HAHHS MHPA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID U HCCIEI0BATEIbCKYIO JESITEIbHOCTh
WHJVMBUAYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAIbHBbIE yYeOHbIe 1eHCTBUS

ba3oBble Jjoruyeckue 1eicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKM MATEMaTUUYECKHUX
O00OBEKTOB, TMOHSATUH, OTHOIICHUW MEXAY MOHATHUSAMHU, (POPMYJIHPOBATH
onpeeneHusl MOHATHM, yCTaHaBIMBATh CYIECTBEHHbIN MPU3HAK KJIAaCCU(PUKALIUU,
OCHOBaHMS J1s1 0000IIEHHS U CPABHEHMSI, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYyIHpPOBaTb M  MpeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIIbHBIC, €IMHIUYHbIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3AaUMOCBS3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHI;

JejaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUECHHH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

IIPOBOJINTH CAMOCTOATENIBHO J10KA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOWpATh CrMoco0 pemieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIlEHHUs, BbIOMpaTh Hauboliee MOAXOASAIIMA € y4E€TOM
CaMOCTOATENIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarTenbcKue 1eiicTBUS:



WCIIOJIB30BaTh BOIPOCHl KaK MCCIIENOBATEIBCKUA WHCTPYMEHT TO3HAHUS,
dbopMyupoBaTh  BOMPOCH,  (PUKCHPYIOUIUME  MPOTHUBOpEUHE,  MpoOsieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BEKTa, SIBICHHUS, MPOIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSATENbHO (OPMYIUPOBATh OOOOIIECHUS U BBIBOJABI MO pe3yjbTaTam
IPOBENEHHOTO  HAOJIOEHUS, MCCIEIOBAaHUS, OLIEHUBaTh  JTOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIECCa, a TaKXKe BBIABUTATH
MPETNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIATH JACHUIIMTHI HHPOPMAIUK, JAHHBIX, HECOOXOIUMBIX ISl OTBETa Ha
BOIIPOC U JIJIS pEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh M HUHTEPHPETUPOBATh HH(OPMAIMIO PA3IUYHBIX BUIOB HU
dbopm npeacTaBiIeHuUS;

CTPYKTYPUPOBaTh WH(POPMAIIMIO, TPEICTABIATh €€ B PA3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH TpaduecK;

OIICHUBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSATEIEHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIEe YHHUBeEpPCAJIbHbIE YUeOHbIe TelCTBHS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BBbIpaXXaTh CBOIO TOYKY 3pECHUS B
YCTHBIX M MUCbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOJYy PEIICHUS 3aJauH,
KOMMEHTHPOBATh MOJYUYCHHBIN PE3yJIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJTaeMOM TEMBI,
npoOJjieMbl, peIIaeMoil 3ajadyd, BBICKA3bIBATh UJEH, HAIEJICHHbIE Ha TOUCK
pelIeHusl, COIMOCTABIISATh CBOU CYXKACHUSA C CYXICHUSIMHU JPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIINNA, B KOPPEKTHOU (opme
(bopMyIIMPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3yIbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIIe0BaHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MpEe3eHTAMU U OCOOCHHOCTEN ayAUTOPUH.

PerJIHTl/IBHbIe YHUBEPCAJIBbHLIC yqeﬁmﬂe I[eﬁCTBHH
CaMOOpI‘aHI/I3aIII/IH2



COCTaBJIAThH IJIaH, aJTOPUTM PEUICHUS 3a7a4M, BRIOUpPATh CIIOCOO PEIICHHUS C
y4€TOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUH C Y4ETOM HOBOU MH(OpMAIUu.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIH HHTEJJIEKT:

BJIaJIETh  HABbIKAMU  TO3HABATEIbHON  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJISL Tpolecca M pe3yjbTaTa penieHus
MaTeMaTUYECKOH 3aJ1auu;

NpEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a]a4H,
BHOCUTbh KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENIbCTB, JaHHBIX,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTAaTa LIETU U YCIOBUAM, OOBSICHATH TPUUUHBI
JOCTH)KEHUS WJIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATeJILHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUAYAIBHOU
paboThl MpU pEHIeHUH Y4YEOHBIX 3aJay, MPUHUMATh 1EJb COBMECTHOM
NEATEeIbHOCTH, TUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM palOThl, paclpenessiTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXJaTh MPOIECC M pe3yJbTaT padoOThI,
000011aTh MHEHHUST HECKOIBKUX JIIOACH;

y4acTBOBaTh B TPyHMHoOBBIX Gopmax paboTel (0OCyxkaeHUs, OOMEH MHEHHUI,
«MO3TOBbIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb paboOThl W
KOOPJAUHUPOBATh CBOM JACHUCTBHUS C JPYrMMH YJ€HAMH KOMAaH/bI, OICHUBATh
KaueCTBO CBOEr0 BKJaja B OONIMI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

MNPEIAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOyJaroniuiicst Hay4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTUSMH CTEPECOMETPUU TIPHU
pelIeHnH 3aa4 U MPOBEICHUU MAaTEeMAaTUYECKUX PACCYKIACHUM;

e TMPHUMEHATH AKCHUOMBI CTEPEOMETPUU U CIEACTBUSI M3 HUX IPHU PELICHUU
r€OMETPUYECKUX 3a/1a4;

e KJIACCU(PUIUMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJIHO ONEPUPOBATH MOHSITUSMH, CBA3AHHBIMU C yrjiaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TIPOCTPAHCTBE, MEXAYy NPSIMOMl U
MJI0CKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUAMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJIHO pacro3HaBaThb OCHOBHBIE BHUJbl MHOTIOTPAHHUKOB (IPU3MA,
nupamMuza, NpsSMOYTOIBHBIN MapaieNenumnes, Kyo);

e KJIAaCCU(PUIMPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBAaHMS IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEPUPOBATH  TMOHSTUSMH, CBSI3aHHBIMH C  CEUCHHEM
MHOTOTPAaHHUKOB TJIOCKOCTBIO;

e BBITIOJIHSTH napajjiebHOe, LEHTPaJIbHOE u OpTOrOHAJIBHOE
MPOEKTUPOBaHKUE (UTYpP HA IIIOCKOCTh, BBIIOJHATH U300pakeHUsT QPUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIMOJHSIThH
(BBIHOCHBIE) TIOCKHUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BH/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
MMpaMuJia), TCOMETPUIECKHUX TeJ C TPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CAMMETPUSI B MPOCTPAHCTBE, LEHTP,
OCb M IUJIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHMMETPHUU
uryper;

e CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJMHATaM B MPOCTPAHCTBE;

e BBITIOJHSITH ICUCTBUS HAJl BEKTOPAMH,

e pemarh 3aJaud Ha JIOKA3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUA U
HAXOXKJIEHUE TE€OMETPUYECKUX BEJIWYUH, MPUMEHSSI HU3BECTHBIE METOJIbI
MIPU PEIICHUN MaTeMaTUYECKUX 3ajay MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’KHOCTH,;

e TMPHUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPHUUECKUX 3a]1a4;

e U3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTYpax, MPEJACTABICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TPAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIC CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
mpoiiecce IMOMCKa pelieHUus MaTeMaTU4ecKd  CcPopMyJTUpOBAHHOU
npoOJieMbl, MOACIUPOBATh PEAIbHBIC CHUTYaIlMM Ha S3bIKE T€OMETPHUH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIM C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEopeM, ammapara anreOpbl, pemath MPaKTUYECKUe 3aadd,
CBSI3aHHBIC C HAXOXK/IEHUEM T'€OMETPUUYECKUX BEIUYHH;

e UMETh MPEJCTABICHUS OO0 OCHOBHBIX ATalax pPa3BUTUS TEOMETPUHM KaK
COCTaBHOM 4acTu (yHAaAMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xoniry 11 kiacca oOyJaroniuiicss HAy4IuTCs:



CBOOOJHO ONEPUPOBATH MMOHATUSAMH, CBSI3aHHBIMU C LIWJIMHIPUYECKO,
KOHUYECKOW U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJIyYEeHHUS;

ONEepUPOBATh MOHATUAMHM, CBA3AHHBIMH C TEJIAMH BPALICHUS: LIUIMHIPOM,
KOHyCOM, c(epoii 1 mapom;

pacno3HaBaTh Tejla BpalleHus (UWIMHAP, KOHyC, cdepa W 1wap) u
OOBSICHATH CIIOCOOBI MOJIYUYEHHUS TEJ BPAIICHHUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIONOkKEHUE C(Eephl U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHMS,
00BEMBI U TUIOIIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpAIICHHUSA,
reOMETPUYECKUX TEJ C IPUMEHEHUEM (HopMyT;

CBOOO/IHO OIEPUPOBATh MOHATHUSMHU, CBA3AHHBIMU C KOMOWHAIUSAMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIlCHMUS;

BBIUMCIISITH COOTHOLICHHS MEX/Ty IUIOIIAIIMU ITOBEPXHOCTEN U 00bEMaMU
IMOJOOHBIX TEI;

n3o0paxaTh wu3yyaeMmble (UTYpPHI, BBITOJHITh (BBIHOCHBIC) IUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPALLICHUS;

U3BJIEKAaTh, HHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh HH(POpPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

CBOOOJIHO ONEPUPOBATH IMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH OINEpAllUK HAJl BEKTOPAMU,

3a]1aBaTh IUNIOCKOCTh YPABHEHHUEM B JIEKaPTOBOM CUCTEME KOOPIMHAT;
peliaTh reOMeTPUUYECKHE 3a/1a4i Ha BBIUMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUNA OT TOYKM [0 IJIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELLICHHH;
CBOOO/JIHO ONEpUPOBATH TOHATHUSMHU, CBSI3aHHBIMM C JBHKEHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBHKCHMUI;

BBINIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB M TeNl BpalleHUs MpHU
MapaJuIEIbHOM  MEPEHOCE, LEHTPAIbHOM CUMMETPUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSAMOIL, MpeoOpa3oBaHUs MOA00US;
CTPOUTBH CEYEHUs MHOTOTPAHHUKOB U TE€J BPALICHUS: CEYEHUsS LMIMHIPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsI KOHYca (MapajuiebHble
OCHOBAHMIO U MPOXOSALIUE YEPE3 BEPIUUHY ), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHMI: METOJ CJEIO0B, METO[
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ [IEPEHOCA CEKYIIEH INIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS

MPUMEHATh TeoMeTpuueckre (aKThl ISl PEIICHHUs] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAralolluX HECKOJbKO IIAroB pELICHUs, €CJIM YCIIOBUSA
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelarh 3aJa4d Ha JI0Ka3aTelabCTBO MAaTEMAaTHYECKHMX OTHOIIEHUH U
HAaXO0XKJIEHUE TEOMETPUUYECKUX BEJINYUH;

IPUMEHATH MPOTrPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKALMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  IOJIyYEHHbIE  3HAaHUA  HA  MPAKTUKE:  CPABHUBATD,
AHAIIM3UPOBATDH U OLICHUBATH PEAJbHBIE CUTYALIUU, IPUMEHITh U3YYECHHbBIE
MOHATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE TNOUCKA  PELICHUS
MaTeMaTU4ecku  CHOPMYJIUPOBAHHOM  MPOOJEMBI,  MOJEIHUPOBATH
peallbHBIE CUTYAalMU Ha S3bIKE T'€OMETPUHU, HCCIEN0BATh IOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM T'E€OMETPUUECKUX IIOHATHUM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTUYCCKUE 3a/layd, CBS3aHHBIE C
HAaXOXKJACHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh MpEACTaBICHUSI 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTu (pyH/1aMeHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

BBenenue B crepeoMeTpuio

B3aumHoe pacnonoxeHue npsiMbIX B
IIPOCTPAHCTBE

[TapannenbHOCTh NPSAMBIX U IIOCKOCTEH B
MIPOCTPAHCTBE

[lepneHUKyYIAPHOCTD NPSAMBIX U
IJTOCKOCTEH B MPOCTPAHCTBE

VYIIIBl ¥ pacCcTOSHUA
MHOrorpaHHuKu
BekTopsl B IpOCTpaHCTBE

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITUS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuecTBo 4yacoB

Bcero

23

25

16

12

102

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

DJICKTPOHHBIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl



11 KVIACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
NPOrpamMMbI

Ananutndeckas reoMeTpuia

[ToBTOpEeHue, 06061IeHNE U
cucTeMaTu3alus 3HaHUI

O0BEM MHOTOTpaHHHKA
Tena BpareHus

[Tmomany moBEpXHOCTH U 0OBEMBI
KPYTJBIX TET

JBroxeHus

[ToBTOpeHue, 06061IeHNE U
CHCTEMATU3ALAs 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuecTBo 4acoB

Bcero

15

15

17
24

17

102

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl












YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

I'eomerpus 10-11 kmacc JI.C. Atanacsin, B.®. byty30B

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

['eomerpus 10-11 knacc JI.C. Aranacsn, B.®. byry3os

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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