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IHHOACHUTEJIBHASA 3AIIMCKA

I'eomerpust siBisIeTCSl OJHUM M3 0a30BBIX KYpCOB Ha ypOBHE CPEJHEro o0Imero o0pa3oBaHUs, TaK KaK 00ECHEUYMBACT BO3MOKHOCTb M3Y4YECHUS
JTMCLUUIUIMH €CTECTBEHHO-HAYYHON HANpaBICHHOCTH M MPEAMETOB T'YMAHHMTApPHOTO IUKIA. [IOCKONBKY JIOTHYecKOe MbIIUIeHHE, (OpMUpyeMoe Tpu
U3YyYEHUH O0O0Y4YarOUIMMHUCS MOHATHHHBIX OCHOB IF€OMETpPHUH, NPH J0Ka3aTeIbCTBE TEOPEM U MOCTPOCHUU LIENIOYKH JOIMYECKMX YTBEPXKACHUH NpHU
pELICHUU TeOMETPUYECKUX 3a/1a4, YMEHHUE BBIIBUTATh U OIPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCIIOIL3YIOTCS MIPU PELICHUN 3a]a4 €CTECTBEHHO-
HAy4YHOTI'O LIMKJIA, B YACTHOCTU (PM3UUECKUX 3a]au.

Ilenp ocBoeHust mporpaMmbl ydeOHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE — DPa3BUTHE WHAMBUIYAIBHBIX CHOCOOHOCTEH
o0yJaromuxcs Npd HU3YyYCHWH TEOMETPHUH, KaK COCTaBISIONICH NpeAMeTHOW obmact «Marematnka W HH(MOpMaTHKa» uepe3 oOecredeHue
BO3MOKHOCTH NPHOOPETEHUsI U MCII0JIb30BaHMs Oosiee TIyOOKUX TeOMETPUYECKUX 3HAHWW U JIeHCTBUM, cielu(UYHBIX T€OMETPUU, U HEOOXOAUMBIX
IUISL yCHEITHOTO TPO(GECCHOHATTFHOTO 00pa30BaHMsl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTEMaTHKH.

[IpropuTeTHBIMH 331a4aMH Kypca F€OMETPUH Ha YIi1yOJEHHOM ypOBHE, PaCIIUPSIOIIMMUI U YCUIIMBAIOIIMMU Kypc 0a30BOro ypOBHS, SIBJISIFOTCS:

paciidpeHue TMpeACTaBICHUS O TeOMETPUHM KaK 4YacTH MHUPOBOM KyIbTyphl U (OpMHpOBaHHE OCO3HAHHUS B3aMMOCBSI3M T'€OMETPUH C
OKpY>KaloIUM MUPOM;

q)OpMI/IpOBaHI/Ie MNpeaACTaBJICHUA O NPOCTPAHCTBECHHBIX q)HpraX KaK O BOXXHEHIIMX MaTeMaTHUECCKUX MOACIAX, IMO3BOJIAIOIINX OIIMChIBATH U
H3Yy4aTb pa3HbIC ABJICHUA OKPYKAOUIECTO MUPA, 3HAHUC MOHATUIHOIO arrapara 1no pasaciy «CTCpCOMCTpI/I}I» yqe6H0r0 Kypca reOMETpUH,

(bOpMHpOBaHHe YMCHHA BJIAJACTh OCHOBHBIMU IMOHATHAMHU O HNPOCTPAHCTBCHHBIX (le"yan N HUX OCHOBHBIMHU CBOﬁCTBaMI/I, 3HAHUC TCEOPCM,
(bOpMy.]'I U YMCHUC UX IPUMCHATDH, YMCHUS JOKA3bIBATh TCOPEMbI U HAXOAUTh HCCTAHAAPTHBIC CITOCOOBI peUiCHus 3a4a4;

(bOpMHpOBaHHe YMCHH PpacCliO3HaBaThb Ha YCPTCIKAX, MOACIIIX W B PCAJIbHOM MHUPE MHOTOTpAHHHUKHW M TEJIa BPAIICHUA, KOHCTPYHPOBATH
reoOMCTPHUICCKUEC MOICIIN,

(dbopMUpOBaHHE TOHMMAHUS BO3MOXHOCTH AaKCHOMAaTHYECKOrO0 IOCTPOEHHUSI MaTeMaTH4eCKHX TeOopHil, (opMUpOBaHHE TMOHUMAHHUS PO
AKCHMOMATHUKU IIPU NIPOBEICHUU PACCYKICHUN;

¢dbopMHpOBaHHE yMEHUS BIAJETh METOJaMM JI0Ka3aTeJIbCTB M aJTOPUTMOB PELICHHs, YMEHHUS UX NPHUMEHSATh, NMPOBOAMUTH JOKa3aTelIbHbIE
paccyXJeHHs B XOJI€ PEIICHUs] CTEPEOMETPUUECKUX 3a/1a4 U 3314 ¢ IPAaKTUYECKUM CoJIepyKaHueM, (POpMHUPOBAHUE NPEICTABICHUS O HEOOXOJUMOCTH
JI0Ka3aTeNIbCTB MPU 0OOCHOBAaHUM MaTeMaTHUYECKUX YTBEPKICHUN U POJIM aKCHOMAaTUKU B IPOBEJCHUH JI€AYKTUBHBIX PACCYXKICHUM;



pPasBUTUC U COBCPHICHCTBOBAHUC HHTCIJICKTYAJIbHBIX W TBOPYCCKUX CII0co0HOCTEN 06yqa101unxc;1, Mo3HaBaTEILHOM AKTUBHOCTH,
HUCCICO0OBATCIIbCKUX yMeHHfI, KPUTHYHOCTH MBIIJICHHW A, MHTCPCCA K U3YYCHHUIO TCOMCTPHHU,

dbopMupoBanre (QPYHKIIMOHAIBHONH TPAMOTHOCTH, PEICBAHTHON T€OMETPUU: YMEHHS PACIIO3HABATH IMPOSIBICHUS TC€OMETPHUYCCKHUX TOHSTHH,
OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX >KU3HEHHBIX CUTYalUSX M MPH M3YyYCHHUH JIPYIHX y4eOHBIX MPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJICIIMPOBAHUS PEATIbHBIX CUTYAlMid, UCCIIEIOBAHUS IOCTPOEHHBIX MOJAEJIEH, UHTEPIIPETALUH MOJYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COZIEpKaTEIBHBIMU JHHUAMHU ydeOHOTro Kypca «['eomerpusi» B 10—11 xnaccax sBustores: «IIpsMble U IIIOCKOCTH B IPOCTPAHCTBEY,
«MHororpanHuku», «Tena BpaiieHus», «BeKTopbl 1 KOOPANHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBE.

CdopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH MOHATHSIMUY», PEICBAHTHBIMH T'€OMETPHUHU Ha YIIIyOJEHHOM YPOBHE
oOyuenusi B 10—11 kiaccax, OTHOCHUTCSI KO BCEM COJEpKaTeNIbHBIM JMHUSAM y4eOHOTo Kypca, a pOopMUpOBaHUE JIOTUYECKUX YMEHUN pacipeensercs
HE TOJIBKO TIO0 COJEpIKAaTeIbHBIM JIMHUSAM, HO M 10 Tojam obOydenus. CopaepikaHue oOpa30BaHMs, COOTBETCTBYIOIICE MPEIMETHBIM pE3yJIbTaTaM
ocBoeHusi denepanbHON paboyeil mporpamMmbl, pacipeeNEHHBIM 10 rojlaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHIMIIAATIBEHBIM BOIIPOCaM O0y4aroIIrecs: 00pamaiuch HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaATh OBJIAJICHHE FEOMETPUUECKUMU TOHITHUSIMU U
HABbIKAMU TOCJIEI0BATENIBHO M TOCTYMATENbHO, ¢ COOJIOJCHHEM MPUHIMIA MPEEeMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYATh B OOIIYI0 CHUCTEMY
TCOMETPHUYECKUX MPECTABICHUN 00yUaIONINXCsI, PACIIUPSS U yrIyoursist €€, 00pa3ys MPOYHbIe MHOKECTBEHHBIC CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YIIIyOJIEHHOM YPOBHE [TO3BOJISIET:

co3naTh ycioBus g auddepeHnuanuy 00y4eHus, MOCTPOCHHUS WHIMBHIYaIbHBIX 0Opa30BaTENbHBIX MPOTrpamMM, O0ECTeUUTh YIiyOIéHHOE
U3yueHHe FeOMEeTPHH KaK COCTaBIsAtoIIel yaeOHoro nmpeamera «MareMaThka;

MOJIFOTOBUTh OOYYAIOUIMXCS K NMPOJODKEHUIO U3YUYEeHUsI MaTeMaTUKH ¢ Y4€ToM BblOopa Oynyuieil mpodeccun, obecnednBas MpeeMCcTBEHHOCTb
MEXy OOIIUM U MPO(hecCHOHAIBHBIM 00Pa30BaHUEM.

Ha usyuenune ydyeOHOro kypca «I'eomerpusi» Ha yriayoaéHHOM ypoBHe oTBoauTcs 204 yaca: B 10 kmacce — 102 yaca (3 yaca B Henenmo), B 11
kiacce — 102 ygaca (3 yaca B Henenio).

COILEPKAHUE OBYYEHMUSA

10 KJIACC



HpHMLIe H IIJIOCKOCTH B ITPOCTPAHCTBE

OcHOBHBIC TOHATHS CTepeoMeTpuu. Toduka, mpsMasi, MIOCKOCTb, MPOCTPAHCTBO. [IoHATHE 00 aKCMOMATHYECKOM IOCTPOEHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3aumHoe pacrnosiokeHHe TMPSMBIX B IPOCTPAHCTBE: TIEpeceKarolluecs, MapajUlelibHble U CKpeuuBaromuecs npsmbie. [Ipusnaku
CKpEIMBAIOIIUXCS NpAMbIX. [lapamiensHOCTh NPSAMBIX U MIIOCKOCTEH B MPOCTPAHCTBE: MMapalIe/IbHBIE MPSMbIE B IPOCTPAHCTBE, MapalIeIbHOCTh TPEX
NpSMBIX, MapaIeIbHOCTh NPAMOM M miockocTu. [lapamienbHoe W HIEHTpajdbHOE NPOEKTHpOBaHUE, H300paxeHue ¢uryp. OCHOBHBIE CBOMCTBa
napajuieIbHOT0 IpoeKkTupoBanus. M3o00paxenue ¢uryp B napauieabHON MPOSKIUU. YTJIbl C COHAMPABICHHBIMU CTOPOHAMM, YTOJI MEKIY MPSMBIMH B
npocrpancTBe. [lapanienbHOCTh MIIOCKOCTEN: MapaljiesibHble IUIOCKOCTH, CBOWCTBA MapajlieNibHbIX IIockocTel. Ilpocteiiiine mpocTpaHCTBEHHBIE
Gburypsl Ha MIIOCKOCTU: TETPAdAP, Mapaieienuriel, TOCTPOSHUE CEUCHHI.

[TepnieHqUKYIAPHOCTE IPAMOM U IUIOCKOCTH: NEPHEHAUKYJIAPHBIE NPsAMbIE B IIPOCTPAHCTBE, MPSAMBIE MIAPAJUICIbHBIC U MEPIEHIUKYISPHBIE K
IUIOCKOCTH, NPU3HAK MEPHEeHIUKYIAPHOCTH MPSMON U IIJIOCKOCTH, TEOpeMa O MpsAMOM NEepHeHIUKYIIpHOW IIockocTh. OpTOroHaabHOE
npoekTupoBaHue. IleprneHauKynsp u HakJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSTHUE OT MPSIMOM 110 IJIOCKOCTH, MPOEKLus (pUrypsl Ha
IJIOCKOCTB. [IepreHIuKyIapHOCTh INIOCKOCTEN: TPU3HAK NEPIEHAUKYIIIPHOCTH IBYX IUIOCKOCTEN. TeopeMa 0 TpEX NepreHAuKyIIsIpax.

YIibl B IPOCTPAHCTBE: yroyl MEXAYy IPSAMOM M IUIOCKOCTBIO, IBYTPAHHBIM YIoJl, JIMHEWHBIA YroJl ABYTPAaHHOTO yria. TpéXrpaHHBIM U
MHOrorpasssie yriel. CBONCTBA IJIOCKMX YIVIOB MHOTOrpaHHOro yria. CBONCTBA IJIOCKMX WM ABYI'PAaHHBIX YIUVIOB TPEXIPaHHOro yria. Teopemsl
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOI'O YIJIA.

MHOrorpaHHUKHU

Buasl MHOrorpaHHMKOB, pa3BEépTka MHororpaHHuka. [Ipusma: n-yrosbHas mnpusMa, NpsiMas W HAKJIOHHAs HpPU3MbI, OOKOBask M MOJHAs
MIOBEPXHOCTh NpHU3Mbl. [lapamienenunesn, npsAMOYroJIbHBINA HapajuIesIeUIe] U ero cBorcTea. Kparyaiimme myTH Ha IMOBEPXHOCTH MHOTIOI'PDAHHMKA.
Teopema Ditnepa. [IpoctpanctBennas teopema [Iudaropa. [lupamuaa: n-yronbHas nupaMuia, NpaBuibHas U yceu€HHas nupamuibl. CBolicTBa pédep
1 OOKOBBIX IpaHel mpaBWIbHON nmupamuibl. [IpaBuiibHbIE MHOTOTPAaHHUKU: MPaBUJIbHAS MPU3Ma M MpaBUJIbHASA MUpaMujia, IpaBUIbHAs TPEYroJbHas
MUpaMyU/ia ¥ MpaBUIBHBIN TeTpasap, Ky0. [IpeacraBnenne o mpaBUIbHBIX MHOTOIPAaHHHUKAX: OKTA3/Ip, JOJEKadIp U MKOCAIP.

Bbruuciienue 31eMEHTOB MHOTOTPaHHHUKOB: pEOpa, AuaroHanu, yribl. [lmomaabs OOKOBOH MOBEPXHOCTH M TOJHOH MOBEPXHOCTH HPSIMOM
MPU3MBI, IJIOIIAh OCHOBAHUN, TeopeMa O OOKOBOW MOBEPXHOCTH HpsMOM Mpu3Msbl. [lnomans 60KoBOW MOBEPXHOCTH U MOBEPXHOCTU MPABUIBLHOU
MAPaMU/Ibl, TEOpPEMa O IJIOMAN YCEUEHHON TUPaMU/IBl.



CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTh CHMMETPUU IPAaBUIBHBIX MHOTOTPAaHHUKOB. CUMMETpHUS B IPABWJIBHOM MHOI'OTPAHHUKE: CUMMETPHS
napajuiejenuIe a, CAMMETPHS IIPABWIBHBIX IIPU3M, CAMMETPUS IIPABUIILHON ITMPAMHUJIBL.

BeKTopr H KOOPAMHATHI B IIPOCTPAHCTBE

[lonsTus: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, J/JMHA HEHYJEBOTO BEKTOpPA, BEKTOPbl KOJUIMHEApHBIE, COHAIIPaBJIEHHBIE U
IIPOTHBOIOJIOKHO HAIIPABJICHHbIE BEKTOphl. PaBeHCTBO BeKTOpOB. JleficTBUSA ¢ BEKTOpamM: CIOKEHHE M BBIYUTAHME BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHO)KEHHE BeKTOpa Ha uuciio. CBoicTBa ClloKeHHsS BEKTOpoB. CBOMCTBA YMHOXKEHHUs BEKTOpa Ha uucio. [loHsTHEe KOMIUIaHapHbIE
BekTOphl. [IpusHak kommiaHapHocTH TpEX BekTOpoB. IlpaBmio mapamienenunena. Teopema O pa3iioKEHUMM BEKTOpA MO TPEM HEKOMILIAHAPHBIM
BekTopaMm. I[IpsimoyronbHas cucremMa koopAuHar B npocrpaHcTBe. KoopaunaTtsel BekTopa. CBsi3b MEXAy KOOpPAMHATaMU BEKTOPA U KOOpAMHATAMHU
TOUYeK. Yo Mexay Bekropamu. CKajiipHOE IPOU3BEICHHE BEKTOPOB.

11 KJIACC

Tena ppauenus

[ToHsATHSA: UIUHAPHYECKAs TTOBEPXHOCTh, KOHUYECKasl MOBEPXHOCTh, cepruueckas MOBEpXHOCTb, 00pa3yromue nosepxuocreil. Tena BpaleHus:
LWINHAP, KOHYC, YCEYEHHBIN KOHYC, cdepa, map. BzaumHoe pacnosnoxeHne cepsl U MIIOCKOCTH, KacaTeslbHas INIOCKOCTh K cepe. M300paxeHue Ten
BpallleHHs Ha MII0CKOCTH. Pa3BépTka nunnHapa v kKoHyca. CuMMeTpus cepsl U 1mapa.

O06BéM. OcHoBHBIE cBoOMcTBAa 00BEMOB Tenl. Teopema 006 00bEME MPSIMOYTOJIBHOTO Mapajiesenunena u cueactsus u3 He€. O0bEM npsiMol u
HAKJIOHHOM MPU3MBI, IUIUHAPA, MUpaMuAbl U KoHyca. O0bEM 11apa 1 M1apoBOrO CErMEHTA.

KomOunammu Ten BpamieHus: ¥ MHOTOrpaHHUKOB. [Ipu3ma, BnrcanHas B MWIMHAP, ONKMCAaHHAsT OKOJIO nHpa. [lepecedenue cheprl u mapa ¢
mockocThio. Kacanue mapa u cdepsl miockocTsio. IloHATHE MHOTOrpaHHUKA, OMMMCAHHOTO OKOJIO cephl, chepbl, BIMCAHHON B MHOTOI'PaHHUK UJIU
TEJI0 BpalllEHUS.

[Tnomanbk MOBEPXHOCTH LMIWHApA, KOHYca, Momanbs cdepbl U e€ uacteil. [logoOue B mpocTpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAIEH
nmoBepxHocTel moao0HbIX ¢uryp. [IpeoOpazoBanune momodusi, ToMoTeTHs. Perenne 3amad Ha MIIOCKOCTH C HCIOJIB30BAHMEM CTEPEOMETPHUUYECKUX
METO/IOB.



IlocTpoeHne cedeHMiI MHOTOIPAaHHUKOB U TEJ BpAIICHMS: CEUEHUS ILWIMHJIpa (IapajuleIbHO M IMEPHEHAMKYISIPHO OCH), CEUEHUs KOHyca
(mapanenbHble OCHOBAHUIO U IPOXOJAIIME YEPEe3 BEPLIMHY), CEUEHUs I1apa, METOAbl NOCTPOECHUS CEYEHMI: METOJ CIEA0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH IIJIOCKOCTH.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bektops! B nipoctpancTBe. Onepanuu HajJ BeKTopaMu. BeKTOpHOE yMHOXKEHHE BEKTOPOB. CBOMCTBA BEKTOPHOTO YMHOKeHUs. [IpsMoyronpHas
cucreMa KoopAMHAT B mpocTpaHcTBe. KoopnuHatel BekTopa. Pasznoskenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOJ NMPH PEIICHHU
IrE€OMETPUUYECKUX 3a7ad.

JBHKeHHMsI B IPOCTPAHCTBE

JiBmwxenust npoctpanctBa. OtoOpaxkenusi. BmwkeHuss M paBeHCTBO (uryp. OOmme cBOiCTBa IBWKEHHUA. BHUIbl NBMKEHWI: MapajuiebHbIA
NIEPEHOC, LIEHTPaJIbHAs CAMMETPHSI, 3€pKaJIbHAsi CUMMETpUs, IOBOPOT BOKPYT npsiMoid. [IpeoOGpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

NJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS YUEBHOI'O KYPCA «'EOMETPUS» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIHEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpazknaHcKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTH TPAXKIAHCKON MO3ULMHU 00YUYaIOLIErocsl Kak akTUBHOTO U OTBETCTBEHHOI'O WJIEHA POCCUICKOro 0o0IIeCTBa, MPEACTABIEHUE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYP, SBICHHUH, MpoLEAyp Tpa’kAaHCKOro oluiecTBa (BbIOOPHI, OMPOCH U JPYroe),
YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBHHM € UX (DYHKLIMSAMU U HA3HAUEHUEM;

2) IaTPHOTHYECKOE BOCIIUTAHNE:
c(OPMHUPOBAHHOCTh POCCUMCKON I'Ppa)KAAHCKOW MAEHTUYHOCTH, YBAXKEHUS K MPOILUIOMY U HACTOAILIEMY POCCUNCKON MaTeMaTHKH, LIEHHOCTHOE

OTHOIICHHEC K JOCTHIKCHUAM pOCCHﬁCKHX MAaTEMAaTHKOB U pOCCPII\/IICKOI;'I MaTeMaTHIeCKOI IIKOJIBI, UCITOJIB30BAHHUEC 3THUX I[OCTI/I)KGHI/II\/'I B JpYrux Haykax,
TEXHOJIOT'HAX, C(l)ean OKOHOMMKH,



3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoza, cOPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOrO MOBEIEHHS, CBA3AHHOIO C
MPAKTUYECKUM ITPUMEHEHHUEM JIOCTHKEHUN HAYKU U JESATEIbHOCTHIO YUEHOT0, OCO3HAHME JINYHOTO BKJIAJa B TOCTPOSHHE YCTOMYUBOTO OYAYILEro;

4) ICTETHICCKOEC BOCIIMTAHHUC:

ACTETHYECKOE OTHONIEHUE K MHUPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKHX 3aKOHOMEPHOCTEW, OOBEKTOB, 3a7ad, pPEUICHUH, pacCyXICHHIA,
BOCIIPUMMYHUBOCTH K MATEMATUUYECKUM acleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuueckoe BocNUTaAHUE:

c(OPMUPOBAHHOCTh YMEHUSI TPUMEHSATh MaTeMAaTHYECKHWE 3HAHUS B WHTEpEcax 3JI0pOBOTO M 0O€30MacHOro o0pasza »KXW3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JI0pPOBbIO (370pOBO€ MHUTaHWE, COAIIAHCHPOBAHHBIM PEXUM 3aHATUN U OTAbIXa, pEryispHas (u3nueckas aKTUBHOCTD),
(bu3HYECKOE COBEPIICHCTBOBAHKE ITPH 3aHATHUSIX CIIOPTUBHO-03I0POBUTEIIBHOM JIEITEIHHOCTHIO;

6) Tpya0BOE BOCIUTAHME:

TOTOBHOCTb K TPYJIY, OCO3HAaHHE LIEHHOCTH TPYIOJIHOOUs, MHTEpEC K pazaudHbIM chepaM MpodecCHOHATIBHONW JesTeIbHOCTH, CBA3aHHBIM C
MaTeMaTHKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOp Oyaymiei mpodeccuu W peaqn3oBBIBaTh COOCTBEHHBIC JKM3HEHHBIE
IUIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYeCKOMY 0Opa30BaHUIO U CaMOOOPA30BaHMIO Ha MPOTSHKEHUHU BCEH JKU3HU, TOTOBHOCTb K AKTUBHOMY
YYaCTHIO B PEIICHUH IPAKTUYECKUX 3a]1a4 MAaTEMaTUIECKON HAIIPABICHHOCTH;

7) IKOJOIr'H4eCKOe¢ BOCIIUTAHHUE:

C(i)OpMI/IpOBaHHOCTI) 9KOJOTrHYEeCKON KYJIbTYPbI, TIOHUMAHWEC BJIMAHUSA COLUAIBHO-O9KOHOMHWYCCKUX IIPOLHCCCOB Ha COCTOAHHC HpI/IpOZ[HOI\/’I n
COIIH&J'IBHOﬁ Cpcabl, OCO3HAHUC r7100aJIbHOTO XapakTepa SKOJOTHUYCCKUX HpO6J’I€M, OpHUCHTAIUd Ha NPUMCHCHUC MATCMATHYCCKUX 3HAHUI JJIsL
peuiCHus 3a/1a4 B obmactu OKPY)KaIOH_[eP’I CpCAbl, INIAHUPOBAHUEC ITOCTYIIKOB U OLICHKH UX BO3MOXKHBIX HOCJ'IGI[CTBI/Iﬁ JJIs 01<py>1<a101116171 CpCabl;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

C(bOpMI/IpOBaHHOCTB MHPOBO33pCHUA, COOTBCTCTBYIOIICI'O COBPEMCHHOMY YPOBHIO PAa3BUTUSA HAYKU U OGIL[CCTBGHHOﬁ MMPAKTHUKHU, TTOHUMAHUC
MaTeMaTH4eCKOu HAYKH KakK C(i)epI)I JeJIOBEYSCKOMN JACATCIIBHOCTH, DTAIlOB eé Pa3sBUTHUA U 3BHAYUMOCTHU IJId pa3BUTUSA HUBUIIN3AllUH, OBJIIAICHUC A3BIKOM
MaTeMaTUKH M MaTeMaTH4YeCKOU KyanypOfI KakKk CpCACTBOM IIO3HAHUS MHUPA, TOTOBHOCTb OCYHICCTBIIATH MPOCKTHYHO MW HCCICAOBATCIILCKYIO
ACATCIIBHOCTD MHAUBUYAJIbHO U B I'PYIIIIC.



METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3soBble Jiornyeckue 1eMcTBUA:

BBISIBIIATh M XapaKTEPU30BATh CYIIECTBEHHbBIC TPU3HAKU MAaTEMATUYECKUX 00BEKTOB, MOHITHI, OTHOIICHUN MEX 1y TOHATUSAMU, (DOPMYITUPOBAThH
oTpesieNieHUs MOHATHI, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKaIMK, OCHOBaHUS AJis1 0000IIEHUS U CpaBHEHHUS, KPUTEPUH TIPOBOJAUMOTO

aHamn3a;

BOCIIPUHUMATh, (OPMYJIHUPOBATH U TPEOOPa30OBHIBATH CYKACHHUS: YTBEPAMTENBHbIE M OTpPHUIATEIbHBIC, CIMHUYHBIC, YAaCTHBIE M O0OIIHe,
YCIIOBHBIE;

BBIABJIITE MATEMATHYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3U U IIPOTUBOPCUUA B Q)aKTaX, JaHHBbIX, Ha6JIIOIl€HI/I$IX H YTBCPKACHUAX, NpCJiaraTtb
KpUTCPpUU OJIA BBIABJICHHA 3aKOHOMepHOCTeﬁ n HpOTHBOpG‘IHﬁ;

ACJIaTh BbIBO/JbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, ACAYKTHBHBIX U HTHAYKTUBHBIX WO38.KJ'IIO‘ICHHI>1, yMO3aKHIOquHﬁ 1O aHAJIOT'UH;

MMpOBOAUTL CAMOCTOSATCIIBHO JOKa3aTCJIbCTBA MATCMATHYCCKUX YTBep)KI[eHI/Iﬁ (HpHMHe n oT HpOTI/IBHOFO), BBICTPANBATL APryMEHTAIUIO,
MPUBOJAUTH ITPUMCPBI U KOHTPIIPUMCPEI, 000CHOBBIBATH COOCTBEHHEIC CYKACHUA U BbIBOJBI,

BbIOMpPATh CMOCOO pemeHus yueOHOM 3ajaud (CpaBHHMBATh HECKOJIBKO BapHAaHTOB DELICHHMs, BBIOMpaTh Hambosee MOAXOAAUIMHA € Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarelbckue AeiicTBHU:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS, (POPMYIHPOBATh BOIIPOCHI, (UKCUPYIOIIKE TPOTUBOpEUHE, IpodieMy,
YCTaHABIIMBATh HCKOMOE U JJaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

IMPOBOAUTE CaAMOCTOSATCIIBHO CHH&HHpOBaHHBIﬁ OKCIICPUMCHT, HUCCIICAOBAHUEC I10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 06’beKTa,
SIBJICHUS, ITPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH MCKIY 06’LeKTaMI/I, SABJICHUAMMU, ITPOLICCCAMU;



CaMOCTOSITENIbHO  (pOpMynUpOBaTh OOOOIIEHUS M BBIBOABI IO pe3yiabTaTaM MpPOBEAEHHOTO HAOIMIOJACHUS, HCCIEIOBaHMs, OIICHUBATh
JOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE IIPOLIECCA, & TAKIKE BBIIBUTATh IIPEAIIOIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.
Pabora ¢ undopmanmeii:
BBISIBIIATH 1€(DUIIUTHI MH(OPMAIINH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BOIPOC U JIJIsl PEILICHUS 3a/1a4H;

BbIOMpPAaTh MH(MOPMALMIO M3 HMCTOYHUKOB pa3IMYHbIX THUIIOB, AHAJIM3UPOBaTh, CHUCTEMATU3MPOBATH M MHTEPIPETUPOBATH HH(OPMALHIO
pa3NUYHBIX BUAOB U (POPM NPEACTABICHUS;

CTPYKTYypUPOBATh HH(OPMAITHIO, IPEIICTABIISITH €€ B PA3IMYHBIX (JOopMax, WILTIOCTPUPOBATH TPaPUICCKH;

OLIEHUBATh HAAEKHOCTh HH(OPMAIHH IO CAMOCTOSTENILHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTUBHBbIE yHUBEpPCAJIbHbIE YUeOHbIE /1eliCTBUA
OO01menue:

BOCIIpUHUMATH U (l)OpMy.]'II/IpOBaTB CYXKACHHUSA B COOTBCTCTBHUU C YCJIOBUAMHU U HECTIIMHA O6H.I€HI/I$I, SICHO, TOYHO, 'PAMOTHO BbIPpA’KaTb CBOKO TOYKY
3pC€HHA B YCTHBIX U IMCBbMCHHBIX TCKCTAX, AaBaTh MMOACHCHHUSA 11O XOAYy PCIICHUA 3aa4i, KOMMCHTUPOBATDH HOJ'Iy‘-ICHHI:Iﬁ PE3ybTaT,

B X0J1e 0OCY)KJIEHMsI 3a7aBaTh BOMPOCHI M0 CYIIECTBY 0OCYKIaeMOM TeMbl, TPOOIEMbI, peliaeMoi 3aa4uu, BHICKa3bIBATh UJICH, HAIlCJICHHBIC Ha
MOWCK PEIIEHUs, COMOCTABIATh CBOU CYKIEHUS C CYKICHHUSIMH APYTUX YYaCTHHKOB AHMANIOTa, OOHAPY>KMBATh pa3iMyude U CXOJICTBO TO3MIIMA, B

KOpPpEeKTHOI opme PopMyIUpoBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS,

MIPEJICTaBIATh PE3YJAbTAaThl PELICHUS 3a/Jayd, SKCIEPUMEHTa, MCCIEI0BaHUs, MPOEKTa, CaMOCTOSITEIbHO BbIOMpATh (opMar BBICTYIUIEHHUS C
y4€TOM 3a71a4 NMPE3EHTALNUN U OCOOEHHOCTEHN ayAUTOPHH.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS



Camoopranmu3anmus:

COCTABJIATh IUIAH, QITOPUTM pEIEHUs 33Ja4yH, BBIOMpATh CIIOCOO PELIeHUs ¢ y4ETOM HMMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEHICHUH ¢ yU€TOM HOBOM MH(OPMAIIHH.

CaMOKOHTpOJIL, 3MOLMOHAIbHBINA HHTEJLJIEKT:

BJIaJC€Th HaBbIKaMU [MO03HABATEIIbHOM peq)JICKCI/II/I KaK OCO3HaHHA COBCPHIACMBIX ﬂCﬁCTBHﬁ U MBIC/IIMTCIIBHBIX ITPOLCCCOB, UX PE3YyJIbTATOB,
BJIaJCTH criocobamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA ITpoLecCa 1 pe3yJjibTaTa pCIICHUA MaTeMaTHU4eCKOi 3aga4u;

MpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MHpPH PEIICHHWU 3a/ladyd, BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX
00CTOSATEILCTB, JAaHHBIX, HAHACHHBIX OMMOOK, BBIIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pE3yJbTaTa LEIU U YCIOBUSAM, OOBACHATH NMPUUYMHBI JOCTH)KEHUS WM HEAOCTHXKEHHs Pe3yIbTaTOB JESTEIbHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJILHOCTD:

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW Y MHIMBHUIyaIbHON paOOTHI MPU PEIICHUH YUCOHBIX 33724, IPUHUMATD 1IeJIb COBMECTHOM
NEeSTEILHOCTH, TUIAHUPOBATh OPTaHW3AIIUI0 COBMECTHOW padOThI, pacmpelessiTh BUIABI pabOT, JOrOBapUBATHCSA, 00CYKIATh IMPOILECC U PE3yNIbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYMIOBBLIX hopmax paboThl (00CyxkaeHus, 0OMEH MHEHHUH, «MO3TOBBIE IITYPMbI» U WHBIC), BHIIIOJHATH CBOIO YacTh pabOTHI U

KOOPAUMHHUPOBATH CBOU I[Cf/iCTBPISI C JApyrumu 4YJjC€HaMHl KOMaH/IbI, OLCHMUBATH KadY€CTBO CBOCIO BKJIaJla B O6HII/II\/’I MNPOAYKT II0 KPUTCPUAM,
C(l)OpMy.]'II/IpOBaHHLIM Y49aCTHUKaMU B3aHMO,HeI>’ICTBH$I.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 10 kiaacca o0ydarommiicss HAyYUTCS:

CB060,Z[HO OICpHUPOBATH OCHOBHBIMU IMOHATHAMU CTCPCOMCTPUUN ITPU PCIICHHUU 3a4aY U IPOBCACHUN MATCMATUYCCKUX paccync;[eHHI‘/'I;



MPUMEHSTh aKCHOMBI CTEPEOMETPHHU U CIICICTBUS M3 HUX MPH PEIICHUN T€OMETPHUYECKHUX 3a7ad;

KJIACCU(UIIUPOBATH B3AUMHOE PACIIONIOKEHUE TPSIMBIX B IPOCTPAHCTBE, TUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTRE;
CBOOOJTHO OIIEPUPOBATH MOHSATHSIMH, CBSI3aHHBIMH C YTJIAMH B TPOCTPAHCTBE: MEX/Y IPSIMBIMU B TIPOCTPAHCTBE, MEXKY MPSIMOH U IIIOCKOCTHIO;
CBOOO/IHO ONEPUPOBATH MOHATHUSIMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;

CBOOOJTHO Pacro3HaBaTh OCHOBHBIC BU/IbI MHOTOI'PAaHHHUKOB (TIpU3Ma, MUPaMUIa, IPSIMOYTOJIbHBINA apaljieNeuIe]], Ky0);

KJIAaCCU(UIIUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JIJIsl KJacCH(PUKAIIY;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C CCYCHHEM MHOTOI'PAaHHHKOB TUIOCKOCTBIO;

BBITIOJHSATH MApaJUIEIbHOE, IICHTPAITBHOE i OPTOTOHAIBHOE MPOSKTUPOBAHUE (PUTYP Ha TUIOCKOCTb, BBITIONHATH N300pakeHus (PUTyp Ha MIIOCKOCTH;
CTPOUTH CEUCHHSI MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBITIOIHSTH (BBIHOCHBIC) TNIOCKHE YEPTEIKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYD: BHUI
CBEpXY, COOKY, CHH3Y;

BBIYUCIIATH TUIOMIA/IA TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MUPaMU/Ia), TCOMETPUYCCKHX Tell C IPUMEHEHHEM (pOPMYIT,

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, IICHTP, OCh U TUNIOCKOCTh CHMMETPHH, LIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI;
CBOOO/THO OIIEPUPOBATH MOHSATHIMHU, COOTBETCTBYIOIIMMH BEKTOPAM M KOOPJIMHATAM B TIPOCTPAHCTBE;

BBITIOJTHSATE JICUCTBUS HAJl BEKTOPAMHU;

pemarh 3ajJa4d Ha J[0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHHHA M HAXOXKICHHE TN€OMETPUYECKHUX BEJIMYWH, MPUMEHSS M3BECTHBIC METOIbI IPH
pEIIeHNN MaTeMAaTHYECKUX 3a/1a4 TIOBBIIIICHHOTO ¥ BBICOKOTO YPOBHS CIIOXHOCTH;

MPUMEHSTh MPOCTEHIITNE TPOTPAMMHBIC CPECTBA U AJICKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTEMBI IIPU PEUICHUN CTEPEOMETPHUYUCCKUX 3a/1a4;

W3BJICKATh, MPEOOPA30BBIBATE M HHTEPIPETHPOBATH HH(OPMAIIUIO O MPOCTPAHCTBECHHBIX TCOMETPUUCCKUX (DUTYpaxX, MPEACTABICHHYIO HA YePTEKAX U
PHCYHKaXx;

MPUMEHSITh TOJYYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATh W aHAIM3UPOBATH PEATBHBIC CUTYAIMH, MPUMEHATh U3YUYCHHBIC IMOHSTHUS B IPOIECCe
MOKMCKA PEIICHUS MaTeMaTU4YecKH C(HOPMYIMPOBAHHOW MPOOJIEMBbI, MOJICIUPOBATh pEalbHBIC CUTYallMd Ha S3bIKE T'€OMETPHH, HCCIIECI0BATh
MMOCTPOCHHBIE MOJICJIH C WCIIOJIb30BAHUEM T'€OMETPHUYSCKUX TIOHATHH W TEOpeM, ammapara ainreOpsl, pemaTh MPaKTHUYSCKHUe 3aJladd, CBSI3aHHBIC C
HAXO0XJICHUEM T€OMETPUUYECKUX BEITUUHH;

UMETh TIPEJICTABICHUS 00 OCHOBHBIX ATAIlax pa3BUTHS N'€OMETPUU KaK COCTABHOM YacTH (yHIaMEHTA PAa3BUTHS TEXHOIOTHMA.

K kony 11 kaacca oOyuaromuiicss HAy4uTCs:

CBOOOJTHO OTIEPUPOBATH MOHITHSIMH, CBA3aHHBIMU C IIWJIMHIPUYECKOM, KOHMUECKOU U c(hepruueckor MOBEPXHOCTAMH, OOBSCHATH CIIOCOOBI TTOJTYUIECHHS;
OTIEPUPOBATH IOHATUSMH, CBSI3aHHBIMH C TEJIAMU BPAIICHUS: IUWIHHIPOM, KOHYCOM, c(hepoii U mapom;

pacrno3HaBaTh Telia BparieHus (UInHAp, KOHYC, cdepa 1 map) U 0ObICHITH CIOCOOBI MOTyYEHUs TEJ BPAIICHHUS;

KJIaCCU(UIIUPOBATH B3AUMHOE PACTIONOKEHUE CHEPHI U IIIOCKOCTH;

BBIYUCIISITh BETUYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB WM TEJI BpAIICHUS, 00BEMBI M TUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEN BpaIlCHUS,
TE€OMETPUUYECKUX TeIl C MPUMEHEHHEeM (hopmyiT,



CBOOOJHO ONEpUPOBaTh MOHATHAMM, CBA3AHHBIMU C KOMOMHAIMSIMM TeJ BPALCHWs M MHOTOIPAaHHMKOB: MHOTOIPaHHUK, BIIMCAHHBIN B cdepy U
OIMCaHHBII 0KOJIO cdepsl, chepa, BIMCaHHAs B MHOTOTPAaHHUK HITH TEJIO BpPAIICHUS;

BBIUUCIIATh COOTHOLLICHHS MEXTy IUIOIIASIMU TOBEPXHOCTEN U 00bEMaMU IOJOOHBIX TEJI;

n300pakaTh M3y4aeMble (PUTypHI, BBITOIHATH (BHIHOCHBIC) IIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BHJI CBEpPXY, COOKY, CHHU3Y,
CTPOMUTH CEYCHUS TEJl BPALLCHUS;

U3BIIEKATh, HHTEPIIPETUPOBATH M IPe0Opa30BbIBaTh HH(OPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTABICHHYIO HAa YEPTEXKaX H
PHUCYHKaX;

cBOOO/IHO OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONlEPAallMM HaJl BEKTOpaMU;

3a/1aBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

pelaTb reOMETPUYECKUE 3aJa4l Ha BBIYMUCIICHUE YIJI0B MEXAY IPSIMBIMU U IUNIOCKOCTSMM, BBIYUCICHUE PACCTOSHUN OT TOUKH JI0 IIJIOCKOCTH, B LIEJIOM,
Ha [IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO1A IIPU PEILLICHUH;

CBOOOJTHO OIEPUPOBATH MOHATUIMH, CBSI3aHHBIMHU C JIBUKEHHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JBH)KEHUIL,

BBITNIOJHATh U300pa’KEHUSI MHOIOIPAaHHUKOB U T€J BpallleHUs IPU NapajuleIbHOM MEPEHOCE, HEHTPAIbHOW CUMMETPHH, 3€pKaIbHOW CUMMETPUH, IIPU
IIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus OJ00MS;

CTPOUTb CEYEHUS] MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEYEHMs LIMIUHAPA (MapajljIesIbHO U MEPIEHAUKYISIPHO OCH), CEYEHUsS! KOHYca (MapaljiesibHble
OCHOBAHUIO U MPOXOJSIIKE Yepe3 BEPLINHY), CEUEeHUs 111apa;

HCIIOJIB30BAaTh METObI TIOCTPOCHUS CEYEHUI: METO/ CJIEI0B, METOJl BHYTPEHHETO IIPOEKTUPOBAHMS, METO| IIEPEHOCA CEKYILIEH IIOCKOCTH;
JIOKa3bIBaTb FT€OMETPUUECKHUE YTBEPKICHHUS,

IPUMEHSTh IeOMETpUuecKue (aKTbl JUIsl PEIICHUs CTEPEOMETPUYECKHX 3a]ad, IPEANOoJIaralolliiX HECKOJBKO IIaroB pPEIIEHUs, €CIU YCIOBUS
IIPUMEHEHHMS 3aJlaHbl B IBHOM U HESIBHOM (Qopme;

penaTh 3a1a4M Ha 1I0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUN M HAX0XK/ICHUE T€OMETPUYECKUX BEJINUNH;

IIPUMEHSTH IPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TP PELIEHUN CTEPEOMETPUUYECKUX 3a/1ay;

MPUMEHSTh MOJTYYEHHbIE 3HAHUS Ha MpPAKTHKE: CPaBHUBATh, aHAJU3WPOBATH U OLICHUBATh peajbHbIE CUTYyallud, IPUMEHATh W3Y4YEHHbIE MOHATHSA,
TEOpEeMBbI, CBOMCTBA B IpoOLleCCe MOMCKA PELICHUs MaTeMaTHYecKd c(HOpMyITHUpOBaHHOM MpoOJieMBbl, MOJAEIMPOBATh PEAbHbIE CUTYallUd Ha SI3bIKE
reOMEeTPUHU, UCCIIE0BATh TOCTPOCHHBIE MOJEIN C UCIIOJIb30BAaHUEM I'€OMETPUUECKUX MOHATUN U TEOpeM, allrapara aiareopbl, pemaTh IpakTHYeCcKue
3aJ1a4M, CBA3aHHbBIE C HAXOKIECHUEM F€OMETPUUECKUX BEJIMYUH;

MMETh MPEJCTaBIEHNsI 00 OCHOBHBIX ATANax pa3BUTHs NT€OMETPUU KaK COCTABHOM 4acTH (yHIaMEHTa pa3BUTHSI TEXHOJIOTHUH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumeHnoBanue pa3iesioB U TeM IPOrpaMMbl KomnuectBo wacos DOnekTpoHHbIe (IU(PPOBHIE) 00pa3zoBaTEIbHBIC
/1 Bcero  KontpombsHbIE [TpakTuyeckue pecypcesl
paboThI paboThI
1 BBeneHue B cTepeoMeTpuIo 23 1
2 B3anmMHoe pacnonioxkeHue NpsMbIX B IPOCTPAHCTBE 6 1

3 [TapannensHOCTh NPSMBIX U TUIOCKOCTEH B 8



Ne HaumeHnoBanue pa3ziesioB u TeM IpOrpaMMbl KonuuecTBo uacoB DnexTpoHHbIe (U POBLIE) 00pa3oBaTEIbLHbIC

i/ Bcero  KoutposbHbIe [pakTuyeckue pecypehbl
paboThl paboThI
MIPOCTPAHCTBE
4 [TepneHUKYISPHOCTD MPSMBIX M INTIOCKOCTEH B 25
MPOCTPAHCTBE
5 VYTIbl ¥ paccTosHUS 16 1
6 MHororpanHuKu 7
7 BekTops!l B IpocTpaHcTBE 12
8 [ToBTOpEeHME, 0000IIIEHNE U CHCTEMAaTH3aIlUs 5 2
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KJIACC
Ne  HaummenoBaHue pa3fenoB ¥ TEM IPOrPaMMBI KonnuecTBo yacos DnexTpoHHBIe (IIUPPOBbIE) 00pa3zoBaTeNbHbIC
/1 Bcero  KoHtposbHbie [IpakTrueckue pecypcebl
paboThI paboThI
1 AHanuThyeckas reoMeTpusl 15 1
2 [ToBTOpEeHUE, 0600IICHNE ¥ CHCTEMATH3AIUS 15 1
3HaHUH
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena Bpamenus 24 1
) [Inomaau moBepxHOCTH U OOBEMBI KPYIIIBIX 9 1
Tel
6 JBro>keHus 5 1
7 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS 17 2
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 8 0
I[TPOT'PAMME
MMOYPOYHOE IIJTIAHUPOBAHHUE
10 KJIACC

Ne Tema ypoka KomnuecTBo vacoB Hara  DnexTpoHHbIe IU(POBBIE



n/m Bceero Kontponphbie IlpakThueckue wu3ydeHUs o0pazoBaTenbHbIC
paboThl paboThl pecypchl

1  OcHoBHble NpaBuia H300pakeHUsI HA PUCYHKE IIIOCKOCTH, 1
napajuieIbHbIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

2  lloHsATHS CTEPEOMETPHUHU: TOUKA, IPSIMast, TNIOCKOCTh, TPOCTPAHCTBO. 1

OcHoBHbIE MpaBuiia U300paKEeHUsI HA PUCYHKE IIIOCKOCTH,
napajuieIbHbIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

3 TlousTHs: mepeceKaronecs MI0OCKOCTH, EPEeCceKalouecs npsmas u 1
IUIOCKOCTB; MOIYIPOCTPAHCTBO

4 IloHsATus: nepecekarolyecs MIOCKOCTH, TepeceKarolecs npsamas 1 1
IUIOCKOCTb; MOJIYIPOCTPAHCTBO

5  MHororpaHHuku, U300pa’keHUE MPOCTEUIINX TPOCTPAHCTBEHHBIX 1
buryp, HECyIIECTBYIOIUX O0BHEKTOB

6  MHororpaHHuKH, U300pakeHUe MPOCTEHIINX TPOCTPAHCTBEHHBIX 1
buryp, HeCymecTBYIOIUX 0ObEKTOB

7 AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CAEACTBUS U3 HUX 1

8  AKCHOMBI CTEpEOMETPUH U MIEPBBIE CIACICTBHS U3 HUX 1

9  AKCHOMBI CTEPEOMETPHUH U TIEPBBIE cleACTBHS 13 HUX. CIoCOOBI 1

3aJaHMsl MIPSIMBIX U IJIOCKOCTEN B pocTpaHcTBe. O603HaYeHUs
HPSIMBIX U IJIOCKOCTEN

10 W3oOpaxeHue ceyeHH MHpaMHIbI, KyOa ¥ MIPU3MBbI, KOTOpPBIE 1
IpoXOoJAT uepe3 ux péodpa. MzoOparkeHue nepecevyeHus MoIydeHHbIX
IJI0CKOCTeN. PackpalmmBanue NOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMHU

11 WM3oOpaxeHue ceyeHU mUpamMuibl, KyOa U MPU3Mbl, KOTOpBIE 1
MIPOXOJIAT uepes3 ux péopa. M3obpaxkenne nepecedeHus moJTydeHHBIX
ockocTeil. PackpaimBaHie NOCTPOSHHBIX CEUYCHUH pa3HBIMU
[[BETaMU

12 WM3oOpaxeHne ceYeHH MHpaMHIbI, KyOa ¥ MIPU3MbI, KOTOpPBIE 1
IpoXoJAT uepe3 ux péodpa. M3o0pakeHue nepecedeHus moxydeHHbIX
IJI0CKOCTEN. PackpalmmBaHue NOCTPOEHHBIX CEYEHUN Pa3HBIMU
L[BETaMU

13 M3oOpaxeHue ceyeHU mUpamMuibl, KyOa U MPU3Mbl, KOTOpPBIE 1
MIPOXOJIAT uepes3 ux péopa. M3obpaxkeHne nepecevdeHus moJTyIeHHBIX



Ne Tema ypoka KonnuectBo yacos Hata  DnexTpoHHBIE IU(POBBIE

n/m Bcero Konrtponbhbeie Ilpaktuueckme H3YICHHA 00pa3oBaTe/IbHbIC
paboThl paboThl pecypebl
IIocKocTel. PackpammBanye mocTpoeHHBIX CeUCHUI Pa3HBIMU
[[BETaMHU
14 Merogn ciie1oB AJist MIOCTPOCHUS CEUCHUM 1
15 Mertox cinenos i nocTpoeHus ceueHuil. CBoiicTBa nepeceyeHuit 1

MMpSAMBIX U IIOCKOCTEH

16 Merox ciie1oB AJis MOCTPOeHMS ceueHuid. CBOMCTBA NEpeceueHU 1
IPSIMBIX U IJIOCKOCTEU

17 Tloctpoenue ceueHuii B mupamMuie, Kyoe mo Tpém Toukam Ha peéopax. 1
Coznanue BRIHOCHBIX YEPTEKEH U 3alKCh I1aroB MOCTPOCHHUS

18 TIloctpoeHue ceueHuid B mupaMue, Kyoe mo TpéM ToukaMm Ha pEéopax. 1
Cosznanue BRIHOCHBIX YEPTEKEH U 3aIKCh MAroB MOCTPOCHUS

19 TloctpoeHue cedyeHul B TUpaMHUe, KyOe 1Mo TpéM ToukaM Ha peéopax. 1
Coznianue BRIHOCHBIX YEPTEkKEH U 3alKCh IIAroB MOCTPOCHUS

20 Iloctpoenwue ceueHwuii B mupamue, Kyoe mo TpéM Toukam Ha péopax. 1
Cosznanue BRIHOCHBIX YEPTEKEH U 3aIKCh MAroB MOCTPOCHUS

21 Tloropenue mianumMeTpuun: Teopema 0 IPONOPIMOHATBHBIX OTpe3Kax. 1
[Tono6ue TpeyroJbsHUKOB

22 TloBropenue ruianumerpuu: Teopema Menenas. PacueTsl B ceueHUAX 1

Ha BBIHOCHBIX uepTekax. MicTopus pa3BUTHS INIAaHUMETPUN U

CTEpPEOMETPUU
23 KoutponbHas pabota "AkcuoMmsl ctepeomerpun. CeueHus" 1 1
24 BzauMHOE pacrnojiokKeHHe MNPSMBIX B IPOCTPAHCTBE. 1

CkpenuBatonyecs npsmele. [Ipu3Haky cKpemuBarOmuXcs MPsSMBbIX.
[TapayienpHble NpsMBbIE B IPOCTPAHCTBE

25 Teopema 0 CyIIECTBOBAHUH U €JMHCTBEHHOCTH MPSAMOM MmapaiensHoin 1
JTAHHOM IPSIMOM, MPOXOAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JeXalen Ha TaHHOU npsaMon. JleMMa 0 nepecedyeHnu napauiesIbHbIX
MPSAMBIX TJIOCKOCTHIO

26 TlapamienbHOCTB TpeX MPSAMBIX. Teopema o TpEX mapauIeTbHbBIX 1
npsmMbIX. TeopeMa 0 CKpEeIMBarOLIIXCSI TPSIMBIX



Ne Tema ypoka KonnuectBo yacos Hata  DnexTpoHHBIE IU(POBBIE

n/m Bcero Konrtponbhbeie Ilpaktuueckme H3YICHHA 00pa3oBaTe/IbHbIC
paboThl paboThl pecypebl

27 TlapamnensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA MapajuienbHoro 1
npoeKTHpoBaHus. M300paxkeHue pa3HbIx GUTYp B MapaieIbHOMI
HPOEKIUH

28 llenrtpanbHas MpOEKIHs. YTOJI C COHAPABICHHBIMHA CTOPOHAaMH. Yron 1
MEX/1y MPSIMBIMU

29 3agaum Ha JOKA3aTEILCTBO M MCCIIEIOBAHUE, CBI3aHHBIC C 1
PaCHOI0KEHHEM TPSIMBIX B IPOCTPAHCTBE

30 IloHsATHS: MapauIeNbHOCTh MPSIMOM U INIOCKOCTH B IPOCTPAHCTBE. 1
[Ipu3Hak napauieabHOCTH NPsIMON U TuIocKocTU. CBOMCTBA
[apauIeJIbHOCTU IIPSIMOM U INIOCKOCTH

31 T'eomerpuueckue 3a7aud Ha BRIYUCIICHUE U I0KA3aTEIbCTBO, 1
CBSI3aHHBIE C MAPAUICILHOCTHIO MPSIMBIX U TNIOCKOCTEH B
MIPOCTPAHCTBE

32 Iloctpoenue ceueHus:, MPOXOIAIIETO Yepe3 NaHHYIO MPSIMYIO Ha 1

YEPTEKE U MAPAJUIENBHOTO IPYror npsamoi. Pacuér oTHomeHuin

33 [MapamnenbHas mpoeKIHs, TPUMEHEHUE JJIs IOCTPOCHUS CeueHn kyba 1
U mapayutenenumena. CBoicTBa mapayuieenuIeaa u IPpU3MbI

34 T[lapannensHble MI0cKoCTH. [IprU3HAKH MapanaenbHOCTH IBYX 1
MIJIOCKOCTEM
35 Teopema 0 mapauIeTLHOCTH U €IMHCTBEHHOCTH TUIOCKOCTH, 1

MPOXOIALLIEH Yepe3 TOUKY, HE IPUHAJIEKAITYIO JAHHOU INIOCKOCTH U
CJIEJICTBUS U3 HEE

36 CsoiicTBa mapayuIeNbHBIX MIOCKOCTEH: O TApAIIIETIEHOCTH MPSMBIX 1
nepeceyeHust pH MepecevyeHu  JIByX MapauleIbHbIX II0CKOCTEH
TpeTbeit

37 CoiicTBa mapauIebHBIX IDIOCKOCTEH: 00 OTpe3Kax mapauieIbHBIX 1

MMpAMBIX, 3aKJIFOYEHHBIX MCKAY NapajlyICJIbHBIMHA IINIOCKOCTSAMMU; O
MepeCCUYCHNN prlMOfI C ABYM: MapaljICJIbHBIMHA IIJIOCKOCTAMUA

38 IloBropenue: Teopema [Iudaropa Ha miockocTH 1
39 TloBTOpeHME: TPUTOHOMETPHUS IPSIMOYTOJIEHOTO TPEYTOJIbHUKA 1



n/a

40
41

42

43

44

45
46
47

48

49
50
51
52

53
54

55

56

57

Tema ypoka

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO Mapajliesenureia

Brrancnenue JJIMH OTPE3KOB B KY6€ " [MpAMOYT'OJIbHOM
napauiCJICIuIIC e

[lepnenAuKyIIpHOCTD MPAMOM U TI0CKOCTH. [IpHu3Hak
NEPHEHAUKYIISIPHOCTH IPSIMOM U INIOCKOCTU

[leprieHAMKYASIPHOCTD NPAMON U TI0CKOCTH. [Ipr3Hak
NEePHEHANKYISIPHOCTH IPSIMOM U TNIOCKOCTH

TeopeMa 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH IIPSIMOM, IIPOXOIAILIEH
4yepe3 TOUKY IPOCTPAHCTBA U MEPIEHIUKYIIIPHON K IIIIOCKOCTH

IInockoctu u NEPNCHAUKYJIAPHBIC UM IIPAMBIC B MHOT'OI'PaHHUKAX
IInockoctu u NEPNCHAUKYJIAPHBIC UM IIPAMBIC B MHOTI'OI'PaHHUKAX

Ilepnienukynsap v HakiIoOHHas. [locTpoeHue neprneHauKymsapa us3
TOYKH Ha IPSAMYIO

Ilepnenaukynsap u HaknoHHas. [locTtpoeHne nepneHauKyspa u3
TOYKH Ha IPSAMYIO

Teopema o Tpéx nmepneHAUKYIspax (mpsmas 1 oOpaTHas)
Teopema o Tpéx neprneHANKYIsApax (mpsmast 1 oOpaTHast)
VYromn Mexy CKpelMBaroIIUMUCS MPSIMBIMU

ITonck neprneHIUKYISIPHBIX MPSAMBIX ¢ ITIOMOLIBIO IEPIIEH IUKYJIPHBIX
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceuenuii kyba, MpU3Mbl, MPaBUIbHON MHUPAMUIbI C
MIOMOIUIbIO0 OPTOTOHAJIBLHON MTPOEKIINH

[TocTpoenue ceueHuii Kyda, MpU3MBbl, IPABUILHON MUPAMUJIBI C
MTOMOIIBIO OPTOTOHAIBHOMN MPOEKIINHU

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO IMI0CcKOCTH. [Imockoctu
CUMMETPUI B MHOTOTpaHHHUKaX

[Ipu3Hak nepneHauKyJIApHOCTH MPSMOMN U IUNIOCKOCTH KAK CJIEICTBUE
CUMMETpUU

Bcero KontposbHbIe

e

KonuuectBo wacoB Jara

paboThl

[Mpaktnueckne H3YICHUA
paboThl

DJEeKTpOHHBIEC IU(PPOBBIE
oOpa3oBarenbHbIE

pecypcsl



Ne Tema ypoka KonnuectBo yacos Hata  DnexTpoHHBIE IU(POBBIE

n/m Bcero Konrtponbhbeie Ilpaktuueckme H3YICHHA 00pa3oBaTe/IbHbIC
paboThl paboThl pecypebl
58 IlpaBuibHble MHOTOIpaHHUKH. Pacdyér paccTosHUI OT TOUKHU 10 1
TUIOCKOCTH
59 IlpaBuibHbIE MHOTOTPAaHHUKH. Pacdyér pacCTOSHUI OT TOUKHU 10 1
IUIOCKOCTH
60 CrocoObl OIMyCTUTh MEPIEHIUKYISIPBI: CHMMETPHS, CBUT TOYKH 10 1
napaJuIeIbHON NPAMON
61 CaBur no HemapayuIeIbHOH MPSAMON, U3MEHEHUE PACCTOSHUI 1
62 KonrtponbHas pabora "B3anMHOe pacnoiokeHne IpsSMbIX 1 1 1

IJIOCKOCTEH B IpocTpaHCcTBE"

63 IloBTOpeHHe: yroa Mexay NpsiMbIMHU Ha IUNIOCKOCTH, TPUroHOMeTpuss B 1
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

64 TloBTOpeHHeE: yroja MeXay CKPEIINBAIOIIMMHUCS TPSIMBIMU B 1
POCTPaHCTBE

65 I'eomeTpuyeckue METOABI BBIYMCICHUS yIJla MEKY IPSIMBIMU B 1
MHOTOTpaHHHUKaX

66 JIByrpanHsblii yroia. CBOWCTBO JIMHEHHBIX YIJIOB IBYTPAHHOTO yTia 1

67 IlepnennukynspHble IIOCKOCTH. CBOWCTBA B3aMHO 1
NEPNEHIUKYIIAPHBIX TNIOCKOCTEN

68 IlpusHak nepneHAuKYIAPHOCTH IUIOCKOCTEH; Teopema O MpsiMOi 1
nepecedeHust IByX II0CKOCTEH NepneHANKYISPHBIX TPEThel
IUIOCKOCTH

69 IlpssMoyrosbHBIN napanenenunes; Kyo; U3MepeHus, CBOUCTBA 1

IPSAMOYTOJIBHOTO Mapajulesienunesia

70 Teopema 0 AMArOHAIN MPSIMOYTOJIHLHOTO IMAPAIIISIICITHIICA 1 1
CJIEZICTBUE U3 HEE

71 CTepeOMCTpI/I‘-ICCKI/IC " NPUKIIaJHBIC 3aa4U, CBA3aHHBIC CO B3AUMHbBIM 1
PACIIOIOKECHUEM MIPAMBIX U IIJIOCKOCTHU

72 TloBTOpeHHE: CKPEIIUBAIOIINECS MPSMbIE, TTapajlIeNbHbIC TUIOCKOCTH B 1
CTaHJApTHBIX MHOTOI'PaHHUKAX

73 Tlapa nmapamuienbHbIX IUIOCKOCTEH Ha CKPEIIMBAIOLINXCS MPSMBIX, 1



Ne Tema ypoka KonnuectBo yacos Hata  DnexTpoHHBIE IU(POBBIE

/1 Bcero Konrtponbhbeie Ilpaktuueckme H3YICHHA 00pa3oBaTe/IbHbIC
paboThl paboThl pecypebl
paccTOSTHUE MEXY CKPEIIUBAIOIIMMHUCS MPSMBIMU B IIPOCTHIX
CUTYaIUIX
74 PaccTostHUE OT TOYKH JO IJIOCKOCTH, PACCTOSTHUE OT MPSMOH 10 1
IJIOCKOCTH
75 Bbluncnenue pacCTOSHUN MEXIY CKPEIIUBAIOIIUMUCS MPSIMBIMH C 1
MOMOILBIO EPIIEHANKYISPHON IJIOCKOCTH
76 TpéxrpaHHblil yroy, HEpaBeHCTBA JJIs TPEXTPaHHBIX YIIIoB. Teopema 1
[Tucdaropa, TeopeMbl KOCUHYCOB U CHHYCOB JIJIsl TPEXTPAHHOTO yriia
77 DnemeHTHI chepruecKOi TeOMETpUN: TeoAe3ndeckre TuHI Ha 3emie 1
78 KoutpoabHas padora "Yribl u pacctosHus" 1 1
79 Cucremaru3anus 3HaHUH "MHOTOIpaHHHUK U €r0 AJIEMEHTHI" 1
80 ITupamuma. Buasl nupamun. [IpaBriibHas nupamuia 1
81 [Ipusma. [Ipsmas u HakIoHHas npusMbl. [IpaBunpHas npusma 1
82 [Ipsmoii napasienenunea, NpsIMOYTOJIbHBIN Mapaienenumnes, Kyo 1
83 Brimykuible MHOTOrpaHHUKH. Teopema Ditnepa 1
84 Brimykible MHOTOTpaHHUKH. Teopema Ditnepa. [IpaBuibHbIe U 1
MOJTYTIPaBUIILHBIC MHOTOTPAHHUKHU
85 KonrponbHas paborta "MHOrorpaHHUKA" 1 1
86 IlonsTHE BeKTOpa HA TUIOCKOCTH M B IPOCTPAHCTBE 1
87 Cymma BEKTOpOB 1
88 PasHoCTh BEKTOPOB 1
89 [IpaBwio mapamienenueaa 1
90 VYMHOXEHHEe BEKTOpa Ha YHCIIO 1
91 Paznoxxenue BekTopa 1o 0a3ucy TpEX BEKTOPOB, HE JIKAIINUX B OqHOW 1
TUIOCKOCTH
92 CkansipHoe IpoU3BeECHUE 1
93 Berluncnenue yria MexJ1y BEKTOpaMHU B IPOCTPAHCTBE 1
94 TIlpocreiimue 331241 ¢ BEKTOPaMU 1
95 Ilpocreiimue 3a1a41 ¢ BEKTOpaMU 1



Ne Tema ypoka KonnuectBo yacos Hata  DnexTpoHHBIE IU(POBBIE

n/m Bcero Konrtpomsnsie Ilpaktnueckme H3YICHHA 00pasoBaTesbHbIC
paboThl paboThl pecypebl
96 IlIpocreiinue 3a1a4u ¢ BEKTOPaMHU 1
97 TIlpocreiinue 3a1a4i ¢ BEKTOPaMHU 1
98 (0001enne U cucTeMaTru3anys 3SHAHUHA 1
99 (O0o001eHne U cucTeMaTH3anys 3HAaHUA 1
100 Hrtoromast KOHTpOJIbHAS paboTa 1 1
101 Hroromast KOHTpOJIbHAS paboTa 1 1
102 OO0oO01IeHne U cUCcTEMATH3AMS 3SHAHUNA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KJIACC
Ne Tema ypoxka KonnuecTtBo yacos Hara DneKTpoHHbIE HU(POBBIE
n/m Bcero Koutposibasle Ilpaktrdeckue H3YICHUA 00pa3oBaTeIbHbIC PECYPCHL
paboThI paboThI
1  IloBropenue temsl "KoopauHaTbl BEKTOpa Ha IUIOCKOCTH U B 1
npoctpancTae”
2  TloBropenue Tembl "CkaJsipHOE MPOU3BEICHIE BEKTOPOB" 1
3  TloBropenue Temsbl "Brruncienne yria Mexay BEKTOpaMHU B 1
npoctpancTee”
4 TloBTopeHue TeMsl "YpaBHEHUE NPSIMOM, MPOXOAIIEH uepes JBe 1
TOYKH"
5  VYpaBHeHHE IIOCKOCTH, HOpMaJlb, ypaBHEHUE INIOCKOCTH B OTpe3kax 1
6  VYpaBHeHHE IUIOCKOCTH, HOpMaJlb, ypaBHEHHUE IJIOCKOCTH B OTpe3kax 1
7 BekropHoe npou3BeIcHHE 1
8  JIluHeiiHbIe HEPABEHCTBA, TMHEWHOE IPOTPAMMHUPOBAaHHE 1
9  JluHeiiHBICe HEPABEHCTBA, TMHEWHOE IPOTPAMMHUPOBaHHE 1
10 AmnanuTHYECKHE METOBI pacuéTa yria Mexay MPsMbIMH B 1
MHOTOTpaHHUKAX
11 AmnanuTHyeckue METOJbl pacuéTra yria Mexay INIOCKOCTSIMU B 1
MHOTOTpaHHHKaX

12 ®opmyna pacCTOSHUS OT TOYKH J0 TUIOCKOCTH B KOOPAWHATAX 1



/1

13
14

15
16
17
18

19
20
21

22

23

24

25

26

27

28

29

30

Tema ypoxka

Haxo;xz[eHHe paCCTOHHI/Iﬁ OT TOYKH 0 IINIOCKOCTHU B KY6C

HaxoxeHue pacCTOsSHUM OT TOUKHU 10 IJIOCKOCTH B IIPAaBUIIBHOM
nupamuie

KonTponbnas pabora "Ananuruueckas reomeTpus”
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE MHOTOTPAHHUKHI
CeueHurst MHOTOTPaHHUKOB: METOJ] CJIEJIOB

CeueHus MHOT'OT'PaHHUKOB: CTAHAAPTHLIC IIJIOCKOCTH, IICPCCCUCHUA
MIpsAMBIX U IUIOCKOCTEH

HapaJ'IJ'ICJ'ILHHe MIPpsAMBIC U IINIOCKOCTH: ITApaAJJICIIbHBIC CCUCHUA
HapaJ'IJ'ICJ'ILHHe IpsAMBIC U ITIJIOCKOCTH: pacqéT OTHOIIICHUI

[TapannenbHble OpsSMbIE U IIIOCKOCTH: YIJIbI MEXKY
CKPEILMBAIOIUMUCS IPSIMBIMU

[lepnieH UKy pHBIE MPSIMBIE U TUIOCKOCTU: CTaHAAPTHBIE NTApbI
HEePIEHANKYIISAPHBIX IUIOCKOCTEH U NPSMBIX, CHMMETPHH
MHOTOT'PaHHUKOB

[lepnieH UKy pHBIE MIPSIMBIE U TUIOCKOCTU: TEOPEMA O TPEX
HepIeHINKYIIsIpax

[leprieHAMKYNIApHBIE IPSMBIE U IIIOCKOCTU: BEIYUCICHUS JUIUH B
MHOTOTpaHHHUKaX

[ToBTOpEHME: MO MHOTOYTOJIbHUKOB, (DOPMYJIBI JIIs
IoImazaen, cooopaxeHus noJo0us

IToBTOpEHUeE: MIOIa 1 MHOTOYTOJIbHUKOB, (POPMYJIBI 1151
TJI01a !, COOOpaKEHUsI TTOT00MS

[ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
Iomaaen, cooopakxeHust moa00ous

[Inoujany ceyeHnii MHOTOrpaHHUKOB: IUIOIIAU IOBEPXHOCTEM,
pa3pe3aHusi Ha 4acTH, COOOpakeHus o100us

[lmomaau ceyeHnii MHOTOrpaHHUKOB: IUIONIAM TOBEPXHOCTEN,
paspe3aHus Ha 4acTH, COOOpaKeHUs MOA00US

KOHTpOJ'IBHa}I paGOTa "HOBTOpeHI/IeZ MHOT'OTpaHHUKH, CCUCHUS

Bceero KoHTposbHbie

-

KonnuectBO yacoB

paboThI

IIpakTrueckue
paboThI

Hata DneKTpoHHBIE U(POBBIE
U3ydeHHsl 00pa3zoBaTeIbHBIE PECYPCHI
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Tema ypoxka

MHOTOT'PaHHUKOB"
O6béM Tena. O6beM IPSIMOYTOJIBHOTO Hapaieienuneia
3anaun 00 yABOCHUHU KyDOa, 0 KBaJpaType Ky0a; 0 TPUCEKLIUHU yIiia

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4u, CBA3aHHBIC C 00BEMOM
MMpAMOYT'OJIbBHOT'O IMapaJuICICIIUIICAa

[TpuknaaHble 3a1a4u, CBSI3aHHbIE C BBIYHCICHUEM 00bEMa
IIPSAMOYTOJIBHOTO ITapajulelIenuIe1a

OO0BEM TIPSIMON TTPU3MBI

CrepeoMeTpHUyecKre 3aJjauu, CBI3aHHbIE C BBIYUCICHUEM 00bEMOB
IIPSAMOM IPU3MBI

[TpuknaaHbie 33729, CBA3aHHBIE C 00BEMOM IPSIMOU MTPU3MBI

Brruucienne 005EMOB TeI ¢ TOMOIIBIO OMPEEIEHHOTO HHTETpaa.
O0BbEM HAKIIOHHOM MPU3MBI

Brrunciienne 006EMOB TeIT ¢ MOMOIIBIO OIPEAEIAEHHOTO HHTETpaia.
OO0BEM TUPAMUTBI

®dopmyna 00bEMa mupamuabl. OTHOIIEHHE 00HEMOB MTUPAMHUL C
00IIUM YIiIoM

®opmyna o6béMa nupamusl. OTHOIIEHHE 00BEMOB MTUPAMHU/L C
OOIINM YIJIOM

CrepeoMeTpuuecKue 3ajjauu, CB3aHHbIe ¢ 00bEMaMHU HAKIIOHHOM
MIPU3MBI

CTCpCOMCTpI/I‘-ICCKI/Ie 3aga4u, CBA3aHHBIC C o0BEMaMH nrupaMubl

[Mpuknanueie 3anayn mo Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM
HAaKJIOHHOM IPU3MBbI

[Tpuknagueie 3agaun mo Teme "OOBEMEBI TeN'", CBA3aHHBIE C 00BEMOM
MUPaMUIBI

[Tpumenenne 00bEMOB. Bbruncienue paccTosIHUS 10 TUIOCKOCTH
Konrtponsnas padora "O6béM MHOrOorpaHHuka"
[{unuuapuyeckas TOBEPXHOCTh, 00pa3yrole HUIMHIPUIECKON

KonnuectBO yacoB

Bceero KoHTposbHbie
paboThI

IIpakTrueckue
paboThI

Hata DneKTpoHHBIE U(POBBIE
U3ydeHHsl 00pa3zoBaTeIbHBIE PECYPCHI
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Tema ypoxka

IIOBEPXHOCTHU

Humuaap. [psimoit kpyroBoit muinuHap. [lnomane mnoBepxHocTu
HUATUHIPA

Konunyeckas noBepXHOCTb, 00pa3yrolIle KOHNYECKON TOBEPXHOCTH.

Konyc

CeueHune KOHYycCa MJIOCKOCTHIO, MAPAJUIETBHON MIJIOCKOCTH OCHOBAHUS
Yceuéunslii konyc. M300pakeHue KOHYCOB U YCEUEHHBIX KOHYCOB
[Tnomaas 60K0BOM MOBEPXHOCTH U MOJTHON MOBEPXHOCTH KOHYCa
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHON TOBEPXHOCTH KOHYCa

CrepeomeTpruecKkue 3ajauu Ha JI0Ka3aTEIbCTBO U BBIYUCIICHUE,
MMOCTPOEHUEM CEUCHUM LUJIMH]IPA, KOHYCa

CTCpGOMeTpI/I‘IeCKHC 3aJa4M Ha J0Ka3aTCJIbCTBO U BBIYHMCIICHUC,
IIOCTPOCHUEM CEUYCHUM OUJINHApPA, KOHYyCa

[TpuknaaHbIe 33124, CBSI3aHHBIC C IIHIHHIPOM

[TpuknaaHbIe 33124, CBSI3aHHBIC C IIHIHHIPOM

Cdepa u map

[Tepeceuenue ceps! u mapa c miaockocteto. Kacanue mapa u
cdepsl MIT0CKOCThI0. Bua u n3o0paxenue mapa

[Mepecedenue chepsl u mapa ¢ miockocThio. Kacanue mapa u
cepsl TIOCKOCTHI0. Byt u n3o0paxeHue mapa

VYpasuenue chepsl. [Lnomans chepsl u e€ yacteit
CummMmetpus cepsl U mapa

CrepeomeTpruecKkue 3aJjauu Ha JI0Ka3aTEIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO c(epoil U MmapoMm, MOCTPOCHUEM UX CEUCHU I
IJIOCKOCTBIO

CrepeoMeTpHuuecKue 3ajaun Ha 10Ka3aTeIbCTBO U BBIUUCIICHUE,
CBSI3aHHBIE CO Cepoil U MapoM, IOCTPOCHUEM UX CEUEHUI
IUIOCKOCTBIO

[Ipuknanuelie 3a1a4m, CBsI3aHHBIE CO c(hepoi U IapoM

Bceero KoHTposbHbie

= e =

e

KonnuectBO yacoB

paboThI

IIpakTrueckue
paboThI

Hata DneKTpoHHBIE U(POBBIE
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Tema ypoxka

[ToBTOpEHME: OKPYHKHOCTH Ha IUIOCKOCTH, BBIYUCIICHHUS B
OKPY>KHOCTH, CTaH/IapTHBIE MO J00MS

Pazmuunsie KOM6I/IHaL[I/II/I TCJI BpalllCHUA 1 MHOT'OT'PaHHHUKOB
3anaun o teme "Tena U MOBEPXHOCTH BpalieHUs"

3anauu o teme "Tena U MOBEPXHOCTH BpalieHUs "
Konrtponsnas pabora "Tena 1 moBepXHOCTH BpameHus "
O06wém nnmuuapa. Teopema 00 00bEME MPAMOTO MIIUHAPA

Brruucienne 005EMOB TeI ¢ TOMOIIBIO ONPEEIEHHOTO HHTETpaa.
O0BEéM KoHyca

[Tnomraau 60KOBOM U MONTHON MOBEPXHOCTH KOHYCA

CrepeoMeTpuyecKue 3aauu, CBSI3aHHbIE C BBIYMCICHUEM 00bEMOB
LWIMH]Ipa, KOHYyca
[Tpuxnanueie 3anaun no reme "OOBEMBI U IO TOBEPXHOCTEN

n

TCI

O06béM 11apa u mapoBoro cekropa. Teopema 00 00bEMe 1mapa.
[Tnomans chepsl. CTepeoMeTpruecKue 3a1a4n, CBI3aHHBIE C
BBIUHCIICHHEM 00BEMOB Il1apa, IIApOBOTO CETMEHTA U IIApOBOTO
CEeKTOpa

[Ipuknagueie 3agaun no Teme "OO0BEMEBI TeN'", CBA3aHHBIE C 00BEMOM
mapa ¥ miomazpio chepbl. COOTHOLIEHUS MEXTY MIOMIAASIMH
MMOBEPXHOCTEH U 00bEMaMH TIOJIOOHBIX TEJ

[Tono6uble Tena B mpocTpaHcTBe. MI3MeHeHne 00bEMa IpH 1oA00HH.
CrepeoMeTpuyecKue 3aJjauu, CBI3aHHbIE C BBIYMCICHUEM 00bEMOB
TeJI ¥ TUIOIIA/Ieil MOBEpXHOCTEH

KonTponbnas padota "[1no1maamn mnoBepxHOCTH U 00BEMBI KPYTJIBIX

Tell
JIBrxeHust npoctpancTBa. OToOpakeHus. [[BHKeHUsI 1 paBEHCTBO
¢uryp. O6mmue cBoiicTBa IBUKEHUI

Buapl nBukeHUil: napajuiebHbIN NEPEHOC, [IEHTpaTbHas
CUMMETpHUS, 36pKAIbHASL CAMMETPHS], [IOBOPOT BOKPYT IPSAMOU
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Tema ypoxka

[IpeobpazoBanus noxoodwus. [Ipsmas u chepa Ditnepa
I'eomeTpuueckue 3aaun Ha IPUMEHEHUE JIBHKEHUS
Kontposnbnas pabota "BekTopsl B mpocTpaHcTse"

Oo6o6maromiee moBTopeHue 11 MoHATHII 1 METOAOB Kypca
reomerpun 10—-11 knaccoB, cucremaru3anus 3HaHUM:
"[TapaiienbHOCTh MPSMBIX M TJIOCKOCTEN B IPOCTpaHCTBE"

O6o6maromiee moBTopeHue 11 MOHATHII U METOZIOB Kypca
reomerpun 10—11 knaccoB, cucremarusanus 3HaHui: "BekTopbl B
npocTtpaHcrae"

O6o6mmatomiee mopropenue 11 moHsTHII U METOZOB Kypca
reomerpun 10—-11 knaccoB, cucremarusanus 3HaHui: "BekTopsl B
npocTtpaHcTae"

O6o6matomiee nopropenue 11 moHsTHI U METOZOB Kypca
reomerpun 10—-11 knaccoB, cucremaruzauus 3HaHui: "O0beM
MHOTOTIpaHHUKaA"

O6o6matomniee nopropenue 11 moHsTHI U METOZOB Kypca
reomerpun 10—-11 knaccoB, cucremaruzanus 3HaHuii: "O0beM
MHOIOTpaHHHKA"

O6o0maromiee noTopeHue 11 MoHATUH U METOJIOB Kypca
reometrpun 10—11 kmaccos, cucremarusanus 3HaHui: "Tlnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIBIX TET"

O6o0maromiee noTopeHue 11 MoHATUH U METOJIOB Kypca
reomerpun 10—-11 knaccos, cucremaruzanus 3Hanuit: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIBIX TeT"

HroroBas koHTpoNbHas paboTa
HroroBas koHTpoNbHAs paboTa
[ToBTOpEeHME, 06001IEHNE U cUCTEMaTH3allvsl 3HAHUN

HCTOpI/Iﬂ Pa3BUTHA CTCPCOMCTPUU KaK HAYKHU U eé POJIb B pa3BUTHUN
COBPCMCHHBIX MHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT UM

Hcropus pa3BUTHS CTEPEOMETPHUM KaK HAYKH U €€ POJIb B Pa3BUTHH
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Hata DneKTpoHHBIE U(POBBIE
U3ydeHHsl 00pa3zoBaTeIbHBIE PECYPCHI



Ne Tema ypoxka KonunuecTBo yacos Hara DJEeKTpOHHBIE IU(PPOBBIC

n/m Bcero Kontponbabie IlpakTnueckue H3YICHUA 00pa3oBaTesbHBIC PECYPCHI
paboThI paboThI

COBPCMCEHHBIX WHXXCHCPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT UM

98 UHcropus pa3BUTHS CTEPEOMETPUHN KaK HAYKU U €€ POJIb B Pa3BUTHH 1
COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOIOTUH

99 Hctopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B Pa3BUTHH 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100 Hcropus pa3BUTHS CTEPEOMETPUHU KaK HAYKH U €€ pOJIb B PA3BUTHH 1
COBPEMEHHBIX HMHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOIOTHI

101 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B Pa3BUTHH 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

102 HUcropus pa3BUTHUS CTEPEOMETPUH KaK HAyKH U €€ POJib B PA3BUTUU 1
COBPEMEHHBIX HHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



