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INOACHUTEJIBHAA 3AIINCKA

['eomerpus sBiseTcss OJHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CpeIHEro oOmiero
o0pa3oBaHus, TaK Kak 00ecreyrBaeT BO3MOKHOCTh U3YUEHUS TUCIUIUIMH €CTECTBEHHO-HAYYHON
HaIIPaBJICHHOCTH WU IPEIMETOB T'yMAaHMTAPHOIO IuKJa. [loCKOJIbKY JOrmyeckoe MbILIUIEHHE,
dopmupyeMoe Tpu  H3y4eHUH OOYyYAIOIIMMHUCS TOHATUHHBIX OCHOB TE€OMETPHUH, TIPH
JI0KA3aTeIbCTBE TEOPEM U IIOCTPOEHMM LIENOYKH JIOTUYECKUX YTBEP)KICHUH NpU PELICHUU
FEOMETPUYECKUX 3a/lady, YMEHHME BBIJBUIaTh W OINPOBEPraTb THUIIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MPH PELICHUH 3aJa4 €CTeCTBEHHO-HAYYHOTO LHMKIIA, B YACTHOCTH (HU3HUECKUX
3az1ad.

Llens ocBoeHMs MporpamMmbl yuyeOHOro Kypca «l'eomeTpusi» Ha yriryOJIEHHOM YpPOBHE —
pa3BUTHE HHAWBUIYAIBHBIX CHOCOOHOCTEH OOy4yarommxcs MpH HU3YYEHHH T'€OMETPHUM, Kak
COCTaBISIOLIEH mpeaMeTHOW obmactu «Marematuka u HHPOpMATHKa» uepe3 obecredyeHue
BO3MOXXHOCTH TNpPUOOPETEHUsI U HUCIOJb30BaHUS Oosiee INTyOOKHX T€OMETPUYECKUX 3HAHUU U
NeCcTBUH, crenu(pUUHBIX T€OMETPHH, W HEOOXOIUMBIX Ul YCHEITHOTO MpOQecCHOHATHHOTO
00pa3oBaHUs, CBSI3aHHOTO C UCIOJIB30BAaHUEM MATEMAaTHUKH.

[TpropUTEeTHBIMH 3a/1a4aMH Kypca T€OMETpUHU Ha YriyOJIEHHOM ypOBHE, PaCIIUPSIOMIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABIISIOTCS:

pacIIMpeHue IMpEeACTaBICHUs O TIeOMETPUM KaK YacTH MHPOBOM KYJIbTYphl U
dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dopMHpOBaHUE TMPEJICTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEHIIMX
MaTeMaTUYeCKUX MOJENAX, MO3BOJISIIOIIMX ONHUCBhIBATh M  W3Yy4aTh pa3Hble  SIBJICHHS
OKpY’KaloIllero Mupa, 3HaHHe MOHSATHITHOrO ammapara no pasaeny «CrepeoMerpus» ydeOHOro
Kypca F€OMEeTpHH;

(dbopMHpOBaHHE YMEHUS BJIQJETh OCHOBHBIMU MOHATHSIMHU O MPOCTPAHCTBEHHBIX (UTypax U
UX OCHOBHBIMU CBOICTBaMH, 3HaHHE TeopeM, (OpMysl U YMEHHE MX HPUMEHSTb, YMEHHUS
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PELIEHUS 3aay;

dbopMUpOBaHHE YMEHHS paclo3HaBaThb Ha YEPTEXkKax, MOJEISIX M B pEalbHOM MHUDE
MHOTOTPaHHMKH U Te€Ja BPAlleHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIENH;

dbopmupoBaHue IOHUMAaHUS BO3MOXXHOCTH AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX Teopui, (GopMmupoBaHHE MOHMMAHUSA POJIM AKCMOMATHUKH MpPHU MPOBEICHHUH
pacCyXIEHUI;

dopMHupoBaHHE yMEHHUS BJAJeTh METOJAMHU J0Ka3aTelIbCTB M aJTOPUTMOB pEIICHHS,
YMEHMSI HMX MPUMEHATh, MPOBOJIUTH JOKA3aTEJIbHBIE PpACCYXACHHUS B XOJE PpELICHUS
CTEpEOMETPUYECKUX 3aJad M 33Jady C [PaKTHUYECKUM CoJiepkaHueM, (popmupoBaHUE
NPEJCTaBICHUsT O HEOOXOJUMOCTH JI0Ka3aTelIbCTB IPH OOOCHOBAaHMM MaTeMaTUYECKUX
YTBEPKACHUN U POJIM aKCHOMATHKU B IPOBEJAEHUM J€AYKTUBHBIX PACCYXACHU;

pa3sBUTHE U COBEPIIEHCTBOBAHME MHTEIUIEKTYAIBHBIX M TBOPYECKHX CIOCOOHOCTEH
oOydaromuxcsi, MO3HaBaTeNbHON aKTUBHOCTH, HCCJIEIOBATEIbCKUX YMEHHM, KPUTHUYHOCTH
MBIIUICHHUS, UHTEpECa K U3yYEHUIO T€OMETPHH;

¢dopmupoBaHrue (QYHKIMOHATBHOM TI'PaMOTHOCTH, PEJIIEBAHTHON TI'E€OMETPUU: YMEHHS
pacrio3HaBaTh MPOSABICHHUS T'E€OMETPUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIUSX U MPH W3YYCHUU APYTUX yYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS PEATbHBIX CHUTyalldid, HCCIEAOBaHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIMU [T0JIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJIEpKaTeILHBIMU JTUHUAME yueOHOro Kypca «['eomerpusi» B 10—11 kmaccax
apisitoTes: «[IpsiMble M TUIOCKOCTH B MPOCTpPaHCTBE», «MHOrorpanHukmy, «Tema BpalieHus»,
«BeKTopsl U KOOPAUHATHI B IPOCTPAHCTBEY, «/IBMKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH TMOHSTHIMM,
pelieBaHTHBIMHM F€OMETPHUH Ha yriiyosi€HHOM ypoBHe oOyuenus B 10—11 kiaccax, oTHOCHTCS KO
BCEM COJIEp)KATEIbHBIM JIMHUSIM y4eOHOro Kypca, a (OpMHpPOBAHHE JIOTHUECKUX YMEHUH
pacripeniesiieTcsi He TOJBKO II0 COJAEPXKATelIbHBIM JIMHUSM, HO W IO TofaM OOyYeHHSs.
Copepxanue o0Opa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3ysibTaTaM  OCBOCHHS
OenepanibHOIl paboyeil mporpaMMebl, pacrpeneaEHHbIM M0 ToAaM o0ydeHHUs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATHHBIM BOMPOCAM OO YYaIOLIUECs
oOpallaiiuch HEOJHOKpPaTHO. OTO IO3BOJSET OpraHU30BaTh OBJAJEHUE TIE€OMETPUYECKUMHU
MOHATUSIMA M HaBBIKAMH TIOCJEIOBATENIbHO W IOCTYNATENbHO, C COOJIOJCHHEM MPUHIUIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHHUA BKJIIOYATh B OOLIYI0 CHCTEMY TI'€OMETPUUYECKUX
MIPEACTABICHUIN O0y4YalomuXcs, pacupss U yriayomnss e€, o0pa3ysl MpOYHbIE MHOKECTBEHHBIE
CBSI3H.

[Tepexon K U3y4EHHUIO TE€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3martbh ycinoBus s auddepeHunanuu oOydeHus, MOCTPOCHUS WHIUBUIYATbHBIX
0o0pa3oBaTeNbHbIX I[pOrpaMM, oOOecrneduTh YriyOJEéHHOE H3Yy4eHHE TIEeOMETPUU  Kak
cocTaBJstolIeil yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYyYaIONIMXCA K MPOJOJDKEHUIO M3YYEHUS MaTeMaTHKU C y4ETOM BhIOOpa
Oynymeit nmpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXAY OOIUM M MpodheccCHOoHAIbHBIM
0o0pa3zoBaHHEM.

Ha uzyuenue ydeOHoro kypca «l'eomerpus» Ha yriayOn€HHOM ypoBHe oTBomuTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Henenro), B 11 kiacce — 102 yaca (3 daca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHS cTepeoMeTpur. Touka, npsMasi, IIOCKOCTb, IpocTpaHCcTBO. [loHsaTHE
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacronokeHue NpsIMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, MapalIeIbHbIE U
cKpeluBaomuecs npsamsie. [Ipu3zHaku ckpemmBaromuxcs npsmbix. [lapamienbHOCTh NPSAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: IMApaJLICIbHBIE MPSMbBIE B IMPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX
IPSAMBIX, [APaJUIEIIBHOCTh INpsAMOM M uIockocTu. [lapamiensHoe W LEHTpaiIbHOE
POCKTHpPOBaHUE, N300paxenne ¢puryp. OCHOBHBIE CBOMCTBA MAapaUIEIHHOTO MPOSKTUPOBAHHUS.
N3obpaxenue Guryp B mapauieIbHOM MPOEKIHMU. YTl C COHAMPABICHHBIMH CTOPOHAMH, YTOJ
MEXAy NpsAMBIMU B mpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEW: MapajuleibHbIE ILIOCKOCTH,
CBOWCTBA MapaJuIeNbHBIX IIOCKOCTEH. [IpocTeiimie mpocTpaHCTBEHHBIE (GUTYpPBI HAa TUIOCKOCTH:
TETpa’aAp, NapaJICNIEeNUIE], TIOCTPOCHUE CEYEHU M.

[lepneHAUKYISIpHOCTh NPAMOM MU IUIOCKOCTU:  MEPHEHAUKYISIpPHbIE IpsAMbIE B
IIPOCTPAHCTBE, IMpsMbIE MapajUieibHble M NEPHEHAMKYJIAPHbIE K IUIOCKOCTH, IPHU3HAK
NEPIEHAUKYJIIPHOCTH MPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMOM IEPIEHIUKYISIPHON IIOCKOCTH.
OproroHanbHOe IpoeKkTHpoBaHHE. [lepneHIuKyIsip W HAKIOHHBIE: PACCTOSIHUE OT TOYKH [0
IUIOCKOCTH, pAacCTOSIHUE OT NPSAMOM [0 IUIOCKOCTH, MNPOEKIHs (UIypbl Ha IUIOCKOCTb.
IlepneHAUKYIAPHOCTD MJIOCKOCTEM: MPU3HAK MEPIEHIUKYIAPHOCTH ABYX IIOcKocTeil. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYrabl B IPOCTPAHCTBE: YIoJI MEXAY MPSAMON U TJIOCKOCTBIO, IBYTPAHHBIN YTOJI, TUHEWUHBIN
yrosl ABYrpaHHoro yria. TpéxrpaHHbli M MHOrorpaHsHsle yriibl. CBOWCTBa IUIOCKHX YIJIOB
MHOrorpa”soro yryia. CBOICTBa IUIOCKMX M ABYTPAHHBIX YIVIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buael MHOTOrpaHHUKOB, pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yroiapHas npusma, npsamas
U HakJIOHHAas IMpHU3Mbl, OOKOBas M TMOJHas MOBEpPXHOCTh mpu3Mbl. [lapannenenunern,
IPSAMOYTOJIBHBIA TNapajieenunes; U ero cpoicTBa. Kpardyaiimime nyTH Ha NOBEPXHOCTH
MHOTOTpaHHHKa. Teopema Oinepa. [IpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yrojibHasi MUpaMua, MpaBuiIbHAs U yceu€HHas nupaMubl. CBolicTBa péGep M OOKOBBIX rpaHei
MpaBWIbHOM nupaMubl. lIpaBUiIbHBIE MHOTOIrpaHHUKHU: IpPaBWIbHAs IPU3Ma U IPAaBUIbHAA
nUpaMuJia, MpaBUjIbHas TPEYrojbHas MUpaMua U MpaBUIbHBIN TeTpasap, KyO. [Ipencrasnenue o
MIPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTA’AP, JOJEKadIp U UKOCAIP.

Brruncnenue 3neMeHTOB MHOTOIPAaHHHUKOB: p&0pa, auaroHanu, yrisl. [lnomans 00koBoi
MIOBEPXHOCTU M TIOJHOM ITOBEPXHOCTU IPSMOM IPU3MBI, ILIOIIAJb OCHOBAaHUN, Teopema o
OOKOBOM TOBEPXHOCTH TpsiMOM mMpu3MbL. [lmomane OGOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH
MPaBUIIbHON MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. ODJIEMEHThl CUMMETPUU TNPABUIBHBIX MHOTOIPAaHHUKOB.
CuMmMeTpuss B TpaBWIbHOM MHOTOTPAaHHMKE: CHMMETPHs MapajljielienuIesa, CUMMETpPUs
MPaBUJIBHBIX MTPU3M, CHMMETPHS MPABUJIBHON MTUPAMUBI.

BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIIPABJICHHBIE W IIPOTHUBOIIOJIOKHO HAIPaBICHHBIE BEKTOpBL. PaBEeHCTBO



BEKTOPOB. JIEHCTBUSA C BEKTOpPAMHU: CIIO)KCHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXEHHE BEKTOpa Ha unciao. CBONCTBA CI0XKEHHS BEKTOpOB. CBOWCTBAa YMHOXKEHUS
BeKTOpa Ha u4ucio. IlonsaTme KoMIUIaHapHbIe BEKTOPBL. IIpU3HAK KOMIUIAHAPHOCTH TPEX
BeKTOpoB. lIpaBuno mnapamnenenunena. Teopema o0 pasiIoKEHUM BEKTOpa IO  TPEM
HEKOMIUIAaHApHBIM  BekTOpaM. [IpsMoyronpHas cucreMa KOOPAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsi3b MEXAy KOOpAMHATaAMHM BEKTOpa W KOOPAMHATAMHU TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHS: UMIMHIpPUYECKAass IOBEPXHOCTh, KOHHMYECKAs IMOBEPXHOCTh, CQepuieckas
IOBEPXHOCTh, OOpa3yromue MnoBepxHocTed. Tena BpalleHHs: LWIMHIP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. B3anmHoe pacrnonoxenue cepbl U MIOCKOCTH, KacaTellbHas IIOCKOCTh K
cgepe. M300paxkeHue Ten BpalleHus Ha T1ockocTH. Pa3BépTka muinHapa u konyca. CummeTpus
ctheps! 1 mapa.

O0béM. OcHoBHBIE cBoOHCTBA 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBLHOTO
napauenenunena 1 ciueactsus u3 He€. OO0BbEM NpsAMON W HAKIOHHOM HPU3MBI, LIMHIPA,
nupaMuibl 1 KoHyca. O0BbEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu ten BpamieHHss M MHOrorpaHHukoB. llpusma, BmnMcaHHas B LMJIMHJAD,
onucaHHas okosio muiauHiapa. [lepecedenue cdeprl u mapa c¢ rockocTeio. Kacanue mapa u
cdepsl mIockocThio. [IoHsATHE MHOTOTpaHHKKA, OIIMCAHHOTO OKOJIO cepbl, chephl, BIUCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAILICHMUSL.

[Tnomane MOBEPXHOCTH LWIMHJIpa, KOHYca, Iuiomiaab cepbl u e€ uacteil. [lonodue B
npoctpactBe. OTHomeHne O0O0BEMOB, IUIOIIAZEH MOBEPXHOCTEH MOJOOHBIX  QUTyp.
[TpeoOpa3oBanue mnomobus, romoreTus. PemieHune 3agay Ha IUIOCKOCTH C HCHOJIb30BAHUEM
CTEepPEOMETPUUYECKUX METOJIOB.

[TocTtpoeHne cedyeHWH MHOTOTPAaHHMKOB M TN BpAlICHUsA: CEYEHMs] LUIMHIApA
(mapamienbHO W TEPHNEHIAUKYISIPHO OCH), CE€UeHUs KOHyca (TmapajijieibHble OCHOBAaHUIO H
NPOXOJAILINE Yepe3 BEpIIMHY), CEYeHUs LIapa, METOJbl MMOCTPOEHUsS] CEYEHMH: METOJ]| CIIE/OB,
METO] BHYTPEHHETO MMPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN TUIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexkTops! B npoctpaHcTBe. Onepanny HaJl BEKTOpaMU. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOro yYMHOKeHHUA. [IpsMoyrosipHas cucTeMa KOOpPAMHAT B NPOCTPAHCTBE.
Koopnunatsl Bektopa. Paznoxkenune BekTopa mo 6aszucy. KoopamHaTHO-BEKTOPHBIM METOA MpHU
pEIIeHNN T€OMETPUYECKUX 3a/1a4.

J{BH2KeHHsl B IPOCTPAHCTBE

Bwxenust mpocTtpanHcTBa. OroOpaxkeHus. J[BukeHus H paBeHCTBO ¢uryp. OOuue
CBOMCTBa JBMKEHMI. Buapl ABMKEHMI: NapajuleibHBIA IEPEHOC, LEHTpalbHAas CUMMETpHS,
3epKajbHasi CUMMETpPHS, TOBOPOT BOKPYT npsimoil. [Ipeobpazosanus nonodus. [Ipsmas u chepa
Oitnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHMA YYEBHOI'O KYPCA
«EOMETPUSI» (YTJYBJIEHHBIA YPOBEHDb) HA YPOBHE CPEJJHEI'O OBIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

Cc(hOPMUPOBAHHOCTh  TPAXKIAHCKOH TMO3MIIMK  OOydYaromerocs Kak aKTHBHOTO H
OTBETCTBEHHOI'O0 WIEHA POCCHICKOrO O0OINeCTBa, MPEACTaBICHHUE O MaTEMAaTHYECKHUX OCHOBax
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYpP, SBJICHHUH, MPOIEAYp TPaKJaHCKOro o0O0IecTBa
(BBIOOpBI, OMPOCHI M JAPYroe), yMEHHE B3aMMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTaMHU B
COOTBETCTBUU C X (QYHKIUSIMHU ¥ HA3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMUPOBAHHOCTh POCCHICKONM TPaXKTAHCKOW MICHTHYHOCTH, YBAKEHHUS K MPOILJIOMY H
HACTOAILIEMY POCCHICKOW MAaTEMATHKH, LIEHHOCTHOE OTHOLIEHHUE K JOCTHUKECHHSIM POCCUUCKUX
MAaT€MaTUKOB M POCCUHCKOM MAaTeMaTUYECKOW IIKOJIbI, MCIIOJb30BAHUE ATHUX JIOCTUKECHHUHN B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME  JyXOBHBIX  IICHHOCTEH  POCCHICKOTO  Hapoaa, Cc(HOpPMHPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEJICHUSI, CBA3aHHOTO C MPAKTUUYECKUM MPUMEHECHUEM
JOCTH)KEHUN HAyKd MU JACSITENbHOCTbIO YYEHOIO, OCO3HAHHME JIMYHOIO BKJIAJa B TOCTPOCHHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOIICHME K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyKIEHUIH, BOCHPUUMYHBOCTL K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puszuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATh MAaTeMaTUYECKHE 3HAHUSI B MHTEpECcax 3JI0POBOTO
u OeszomacHOro oOpasza XU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (3I0pOBOE
nuTaHue, cOaJaHCUPOBAHHBIA PEXKUM 3aHITUN M OTIbIXA, perylspHas Gundeckas akTUBHOCTS),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIO0MS, MHTEpEC K PaslIudYHbIM cdepam
npohecCHOHANBEHOM NIEATENILHOCTH, CBSI3aHHBIM C MAaT€MAaTUKOW U e€ MPHIOKECHUSIMH, YMEHHE
COBEpIAaTh OCO3HAHHBIM BBIOOp Oymymieil mnpodeccudn ©W pealn30BBIBATH COOCTBEHHBIE
KU3HCHHBIC TUIAHBI, TOTOBHOCTH M CIIOCOOHOCTh K MAaTeMaTHUYeCKOMY OOpa3OBaHHIO U
camMo00pazoBaHUIO Ha MPOTSHKEHUH BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUH
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBJICHHOCTH;

7) 3KoJI0rMYecKoe BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh AKOJOTHYECKON KYJbTYphl, TMOHMMAaHHE BIUSHHUSI COIUAIBHO-
SKOHOMHUYECKHUX TPOILIECCOB HA COCTOSHUE MPUPOJHOM U COLHUAIBHOM Cpellbl, OCO3HAHHUE
I00ABHOTO  XapakTepa  OJKOJIOTMYECKUX  MpoOJeM, OpHEeHTaluus Ha  IpUMEHEHHUE
MaTeMaTUYECKUX 3HAHWK sl PEHICHUs 3a7a4 B 00JACTH OKpYXKAloUleH Cpelibl, TJIaHUuPOBaHUE
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM JI OKPYXKAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTE  MHUPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKW U OOILIECTBEHHOW NMPAKTUKH, MOHMMaHUE MAaTeMaTHYECKOM HAyKH Kak cgepsl
YeJI0BEUYECKON JEATEIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAYMMOCTHU JUIsl Pa3BUTHUS LIMBUIN3ALINH,
OBJIAJICHUE SA3BIKOM MAaTEMaTUKU U MATEMaTUYECKOW KYJbTYpOH KaK CPEeICTBOM IIO3HAHHUS MUDA,
TOTOBHOCTb OCYHIECTBIIATH ITPOEKTHYIO M UCCIIEJOBATEIbCKYIO AEATEIbHOCTh NHIAMBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble 1ornyeckue AeiicTBus:

BBIABJIATE M XapPaKTCPHU30BATH CYIICCTBCHHLIC IPHU3HAKU MATCMATHUYCCKHUX O6’I)GKTOB,
MOHATUMA, OTHOLICHUH MEXIy TMOHATUAMHU, (HOpMYIHpOBaTH OMpEAeNeHUs IOHSATHIA,
yCTaHaBIMBaTh CYHIECTBEHHBIH MPU3HAK KiIacCU(UKAIMKU, OCHOBAaHUS [UIsl O0OOIICHUS U
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIIN3A;

BOCIIPHHUMATh, (HOPMYIHPOBATH U MPEOOpPA3OBBIBATH CYKACHUS: YTBEPAUTEIbHBIC H
OTpUIATENIbHbIC, EAMHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U MPOTHUBOpEuus B (hakTax,
JaHHBIX, Ha6JIIOIIeHI/I$IX nu YTBCPKACHUAX, npeajiaratb KpUTCpUuun JJISL BBISIBJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKHU, JAEIYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOAMTH CaMOCTOSITENILHO JIOKA3aTelIbCTBA MAaTEMaTHUECKUX YTBEPXKJIEHUH (IIpsMbIE U
OT TPOTHUBHOIO), BBICTPaMBaTh APryMEHTAIMI0, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BBIOMpATh coco0 pemieHus yueOHo 3a1auu (CpaBHUBATh HECKOJIIBKO BAPHAHTOB PEIICHUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CaMOCTOSTEIIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckme 1eiicTBUSA:

HCIIOJIb30BaTh BOMPOCH KaK MCCIEI0BATENbCKIIT HHCTPYMEHT MO3HaHUs, (HOPMYIHpPOBAThH
BONPOCHL, (PUKCUpYIOIIHE TPOTHBOpeUHe, MpoOJeMy, YCTaHABIMBAaTh HCKOMOE U JIaHHOE,
(dbopMHUPOBATH THIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

MMPOBOANTH CaMOCTOSTEIIBHO CHHaHHpOBaHHLIfI OKCIICPUMCHT, HUCCJICJOBAHUE 10
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOr0 OOBEKTa, SBIEHUS, IPOLECCa, BBIABICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMH;

CaMOCTOSITENIbHO (HOPMYIHPOBaTH 000OIIEHUS U BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HaOJI0/IEHUs!, UCCIIEI0BAaHNU, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3Y/bTATOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, A TAKKE BBIABUTATH MPEATOI0KEHHS O
€T0 pa3sBUTUHU B HOBBIX YCJIIOBUAX.

Patora ¢ undopmaumeii:

BBISBJISITH Ie(DUIUTHI WH(OPMAIIUHY, JaHHBIX, HEOOXOAMMBIX ISl OTBETA HA BOIPOC H IS
pELIeHUs 3aa4H;

BbIOMpaTh HMH(QOpPMAIMIO M3 HCTOYHMKOB  pA3IMYHBIX THUIOB, aHAJIM3UPOBATH,
CUCTEeMAaTU3UpPOBaTh M HWHTEPIPETHUPOBATH MHQPOPMAIMIO paA3IUYHBIX BHUIOB U  (opm
MPE/ICTABIICHHUS;



CTPYKTypUpOBaTh  HMH(pOpMALMIO, MNPEeACTaBIATh €€ B  pa3auuHbIX  (opmax,
WITIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAaI&KHOCTh HMH(OpPMAIMM TO  CaMOCTOATENBHO  C(HOPMYIMPOBAHHBIM
KPUTEPHUSM.

KoMMyHuKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS

O0menue:

BOCIIPUHUMATL ¥ (POPMYIIHPOBATh CYXKJICHHS B COOTBETCTBHHM C YCIOBHSMH M LEISIMH
OOIICHMS, SCHO, TOYHO, IPAMOTHO BBIPAXKATh CBOI TOYKY 3PCHHS B YCTHBIX M IHUCHbMCHHBIX
TCKCTaX, JAaBaTb IIOJACHCHHA IIO XOI[y pCIJ_IeHI/HI 3aJga4u, KOMMCHTI/IpOBaTB HOHy‘-ICHHBIfI
pe3yJbTar;

B XOJIc OOCYXXIEHHsI 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI, TPOOJIEMBI,
pelaeMoi 3a7aud, BBICKA3bIBAaTh HICH, HAIICJICHHBIC HA IOMCK PEIICHMS, COMOCTABIATH CBOH
CY)KIIGHI/IFI C CY)KIICHI/ISIMI/I ILPYTI/IX yLIaCTHI/IKOB Jauajiora, O6H3py‘)KI/IBaTI) pa3JII/I‘-II/IC U CXO0ACTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

NPEICTaBIIATh PE3yJIbTaThl PEIICHHS 3aJa4d, SKCIIEPUMEHTA, HCCICAOBaHUS, IMPOEKTa,
CaMOCTOSITENILHO BEIOUPATh (hopMaT BBICTYILICHHS C YYETOM 3a/1a4 ITPE3CHTAIMN U 0COOCHHOCTEH
ayJIUTOPHUH.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS

Camoopranusanms:

COCTaBIATH IJIAH, ANTOPUTM pELICHHUS 3aJadyd, BBIOMPATh CIOCO0 pElIeHUs ¢ Y4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BJIa/IETh HABBIKAMHU MO3HABATENbHOUN pedIeKCHu Kak OCO3HAHUSI COBEPIIAEMbIX NEHCTBUI
U MBICTUTEIBHBIX TIPOIIECCOB, WX pPE3ylIbTAaTOB, BIAJETh CIIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yabTaTa PEHICHNs MAaTeMaTHIECKOW 3a/1auu;

MpeIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh MpU PEUICHHH 3aJadd, BHOCUTH
KOPPEKTUBBI B JICITEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAWJEHHBIX OIIHNOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHUBATh COOTBETCTBHE Pe3yJIbTaTa IeNIA U YCIOBUSAM, OOBSICHATH TPUIHHBI JOCTHKCHHS
WIM HEAOCTHKEHHUS pPe3ydbTaTOB JESATENbHOCTH, HAXOAWTh OIIHUOKY, JaBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MMOHMMATh W KCIIOJIB30BaTh MPEHMYIIECTBA KOMAHIHONW M WHIUBUAYATBHONW pabOTHI MPHU
pelieHnyd y4eOHBIX 3a/ad, TMPUHUMATh I1€1hb COBMECTHOM JESITeNbHOCTH, IUIAHUPOBAThH
OpPTaHM3aIMI0 COBMECTHOW paboThl, pacrpeneisTh BHABI paboT, NOTOBAapUBATHCA, OOCYKIATh
MIPOIIECC U PE3YIbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popMax paboThl (0OCYXAeHUs, OOMEH MHEHUW, «MO3TOBBIC
HITYPMBD» W WHBIC), BBIMOIHATH CBOK YacTh pPabOThI M KOOPAMHHPOBATH CBOHM JICHCTBHS C
OPYTMMH YJICHAMH KOMAH[IbI, OIEHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO
KpUTEpUsiIM, cHOPMYIUPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDBI



K xonity 10 kjacca oOyyaromuiics HAyIUTCs:
CBOOOJHO OMEpUPOBATH OCHOBHBIMH TIOHATHUSAMHU CTEPEOMETPUU TMPH pEUIeHHH 3a4ady |
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHHIA;
MPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPU PEIICHUU T€OMETPUUYECKUX 3a/1ay;
KJIaCCU(UIIMPOBAaTh B3aUMHOE pACIOJIOKEHHWE TPSIMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMEPUPOBATH MOHSATUSIMH, CBI3aHHBIMU C YTJIaMU B MPOCTPAHCTBE: MEXY IPSIMbIMU B
IPOCTPAHCTBE, MEXKTY MPSIMOH U IIIOCKOCTHIO;
CBOOOJHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C MHOTOTPaHHUKAMU;
CBOOOAHO  pacmo3HaBaTh  OCHOBHBIE  BHJIbI ~ MHOTOTPAaHHHKOB  (IIpU3Ma, MUPaMHIA,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);
KJ1acCU(UIIUPOBATh MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS ISl KJIaCCU(PUKAIUY;
CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHHUKOB IIOCKOCTHIO;
BBIMOJIHATh MAPAICIIBHOE, IIEHTPaIbHOE W OPTOTOHAIBHOE MPOEKTHpoBaHWE (uryp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHus pUryp Ha rmiocKoCTH;
CTPOHUTH CEYCHHS MHOTOIPAHHHKOB PA3JIMYHBIMA METOJAaMH, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHUE
YEepPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJI CBEPXY, COOKY, CHHU3Y;
BBIUMCIIATH IJIOLIAJAN TOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpH3Ma, MUPaMHJIA), T€OMETPUUECKUX
TeJ ¢ MpUMEHEeHHuEeM HOopMYIL;
CBOOOJHO OMEPUPOBATH MOHATUSMHU: CHUMMETPHsS B IMPOCTPAHCTBE, LIEHTP, OCb M IUIOCKOCTb
CUMMETPUH, IICHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPBI;
CBOOOZHO OMEpUPOBATh MOHATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM H KOOpJIWHATaM B
IPOCTPAHCTBE;
BBITIOJHATH IEHCTBUS HA/l BEKTOPAMH,
pemiate 3aauyd  Ha JOKa3aTelIbCTBO MAaTeMaTHYEeCKHX OTHOIIEHWH U  HaXOXKJIECHUE
TEOMETPUUECKUX BEITUYHH, MPUMEHSSI U3BECTHBIC METOIbI TP PEUICHUH MaTeMAaTUYECKUX 3a]1ad
MIOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CIIOKHOCTH;
MPUMEHSTh MPOCTEUIITNE MPOTPAMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
NIPY PEUICHUU CTEPEOMETPHUECKUX 3a71ad;
U3BJIICKaTh, TPEOOPA3OBBIBATE M HWHTEPIPETHPOBATH HMHOOPMAIIMIO O TPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MpenCTaBICHHYIO Ha YePTEeKaX U PUCYHKAX;
NPUMEHATHh TIONyYeHHBIE 3HAaHUS Ha TPaKTUKE: CPaBHUBAaTh W aHAJIW3WPOBATh pEabHBIC
CUTyallud, TPUMEHITh HW3YyYeHHBIC TOHSATHS B IPOIECCE IMOWCKA PEIICHHUS MaTeMaTHYECKH
c(hOpMyIUPOBAHHON TPOOIEMBI, MOJAETUPOBATh pPEANbHBIE CUTYallUd Ha SI3BIKE TE€OMETPHH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJETH C HCIOJIb30BAHUEM T'€OMETPHUECKUX MOHSATHH M TEOpeM,
ammapara ajareOpsl, pemarh MPaKTHYeCKUE 3a]]auH, CBSI3aHHBIE C HAXOKICHUEM T€OMETPHUECKUX
BEJIMYNH;
UMETh TPEACTaBICHHs 00 OCHOBHBIX OJTalaX pa3BUTHS TEOMETPUU KaK COCTABHOW YacCTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:
CBOOOJHO OIEpPUPOBaTH MOHATHSIMH, CBSA3aHHBIMH C IIWJIMHIPUYECKOM, KOHMYECKOH H
cheprueckoi MOBEPXHOCTIMU, OOBSICHITH CITIOCOOBI TTOTYUEHUST;
OTIEpUPOBAThH MOHSATUSMH, CBSI3aHHBIMU C TE€JAMU BPAIICHUS: IIWIMHIPOM, KOHycOM, cepoit u
1apom;



pacrio3HaBaTh Tejla BpauleHus (LMIUHAP, KOHYC, cdepa W map) U OOBACHATH CIIOCOOBI
IIOJIyYEHUS TEJl BPAILCHUS;

KJIaccu(puIUpoBaTh B3aUMHOE PACIOI0KEHHUE CPEPhl U MIIOCKOCTH;

BBIUMCIIATh BEIMYMHBI 3JIEMEHTOB MHOIOI'DAaHHUKOB M TEJ BpalleHus, OObEMBI M IJIOIIAIU
IIOBEPXHOCTE MHOTOTPAHHHUKOB M TEJI BpAICHHs, TIE€OMETPUYECKUX TeI C INPUMEHEHHEM
(opmyu;

CBOOOJHO OIEPUPOBATH MOHATHUSMHU, CBS3aHHBIMM C KOMOMHAIUMSIMM TeJl BpaIlCHUS W
MHOTOT'PAaHHHKOB: MHOTOTPaHHMK, BIHCAHHBIA B cdepy U OMHCAHHBIA OKOJIO cdephl, chepa,
BIIMCAHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

BBIYUCIISATH COOTHOIICHHUS MEXY TUIOIIAISIMUA TOBEPXHOCTEN M 00bEMaMU TIOJJOOHBIX TEIT;
n300pakaTh H3ydaemble (UIypbl, BBINOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHUCYHKOB
IPOCTHIX 00BEMHBIX (UTYP: BHII CBEPXY, COOKY, CHU3Y, CTPOUTH CEUYCHUS TEJ BPAIICHUS;
U3BJICKaTh, HMHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYeCKuX (PUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJHO ONEPUPOBATH IIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OIIEPALMK HaJl BEKTOpaMH;

3a[1aBaTh INIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM CHCTEME KOOPAMHAT;

pelars reOMETPUYECKHE 3aJauyd Ha BBIYMCIICHHE YIVIOB MEXAY MNPSAMBIMM U IIJIOCKOCTSIMH,
BBIUMCJICHUE PACCTOSIHUM OT TOYKM JO IUIOCKOCTH, B LEJIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOI'O METO/Ia NIPU PELICHUH;

CBOOOJHO ONEpUPOBaTh IMOHATHSAMHU, CBA3aHHBIMH C JBM)KEHHEM B IIPOCTPAHCTBE, 3HATh
CBOMCTRBA JIBUKCHUM;

BBINOJIHATh M300paK€HUsT MHOTOTPAaHHUKOB M TeJI BpallleHHs NpH MapajuleIbHOM IepeHoce,
LEHTPAIbHOW CHMMETPHUH, 3€pKaIbHOM CHMMETPHUH, IIPpU IOBOPOTE BOKPYr MPSMOM,
npeoOpa3oBaHus MOA0OUS;

CTPOUTh CEUEHUS MHOTOTPAHHUKOB W TEJ BpAllICHUA: CEYEHMs] LUIUHApa (MapajuielibHO U
NEPIEHIUKYIISIPHO OCH), CEUeHHUs] KOHyca (TMapajulesbHbleé OCHOBAHHUIO M TPOXOJAIIUE uepes3
BEpIINHY), CEUEHHs 11apa;

UCIIOJB30BaTh  METOJbl IIOCTPOEHUS CEYEHMM: METOJ  CIIEJOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MIIOCKOCTH;

JI0Ka3bIBaTh NT€OMETPUUECKHUE YTBEPKICHMUS;

NPUMEHATHh FeOMeTpUYecKre (PakThl s peIIeHUs] CTEPEOMETPHUUECKUX 3a/1a4, MPeIoaratimnx
HECKOJIKO IIaroB PeleHMs, €CIIU YCIIOBHsI IPUMEHEHHs 3a/JaHbl B SIBHOM M HEsIBHOU (hopMe;
pemares 3aJadyd  Ha  J0Ka3aTeJbCTBO  MAaTeMaTMYECKMX OTHOLIEHUWH W HaXO0XKJIEHUE
FEOMETPUUECKUX BEJINYUH;

IIPUMEHSTH IPOrPaMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHHUKALMOHHBIE CUCTEMBI IIPH PELLIECHUN
CTEPEOMETPUYECKUX 3a/1ay;

IPUMEHATH IIOJydEHHBbIE 3HAaHUS Ha NPAKTHKE: CpPaBHUBATh, aHAJIU3UPOBAThb U OLIEHUBATh
pEaIbHBIE CUTYyallMH, IIPUMEHATh U3YYCHHBIC IOHATHUSA, TEOPEMBI, CBOMCTBA B MIPOLIECCE NTOUCKA
pelIeHusT MaTeMaTHYeCKu C(HOPMYIMPOBAHHON MPOOIEMbl, MOAEIUPOBATh PEAJIbHbIE CUTYalluU
Ha s3bIKE T'€OMETPUH, UCCIIEOBATh IOCTPOEHHBIE MOJEIN C UCIIOJIb30BAHUEM I'€OMETPUUECKUX
NOHATUI M TeopeM, ammapaTa anreOpbl, pemaTth MpPaKTHYECKHe 33/a4yH, CBSI3aHHbBIE C
HaXO0XJICHUEM T'€OMETPUYECKUX BEIINYMH;

UMETb TPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUU KaK COCTAaBHOW YaCTH
(dyHaaMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/ie/ioB U TeM
u/n NporpaMMBb Beero Kourpoubnbie IIpakTHyeckue
padoThI padoThI
1 BBenenue B ctepeomMeTpuio 23 1
5 B3aumnoe pacronoxeHue npsiMbix B 5 1
MIPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MIPSAMBIX U 8
IJIOCKOCTEH B MPOCTPAHCTBE
4 HepneHnmfynﬂpHOCTL MPSIMBIX | o5
IJIOCKOCTEH B MPOCTPAHCTBE
Vsl u paccTosHUS 16 1
MHoOrorpaHHuku 7 1
BekTopsl B mpocTpaHcTBE 12
8 [ToBTOpEHwUe, 0606H16HI:IG u 5 5
cucTeMaTH3alys 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0

[TPOT'PAMME




11 KUIIACC

KoaudecTBO yacoB
HaumeHoBaHue pa3/iesioB U TeM
Ne i/m Konrpouabnsie IIpakrnyeckue
MPOrpaMMsbl Bcero
padoThI padoThI
1 AHanuThueckas reoMeTpust 15 1
5 [ToBTOpEHHE, O606IHCHI:I€ u 15 1
cUCTEeMAaTH3aIus 3HaHui
O0bEM MHOTOrpaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KPYTJIbIX TEJ
6 JBr>xeHus 5 1
7 [ToBTOpEHHE, O606H16HI:I€ u 17 5
cUCTEMAaTU3aIusA 3HaHUI
OBHIEE KOJIMYECTBO HYACOB I1O
. 102 8 0

I[TPOTPAMME




INOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC

Ne

u/n Tema ypoka

OcHOBHBIE TIpaBHJIa
n300pakeHus Ha pUCYHKE
IUIOCKOCTH, MapajIeIbHBIX
MPSIMBIX (OTPE3KOB),
CepeIrHbI OTPE3Ka

[ToHsaTHS cCTEpeoOMETpHUH:
TOYKa, TpsiMasi, IUIOCKOCTb,
npocTpancTBo. OCHOBHBIE
npaBujIa U300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
napajuIeNIbHBIX MPSMBIX
(OTpe3KOB), cepeaArHBI
oTpe3Ka

ITonsTus:
MepeceKarnmecs
MJIOCKOCTH,
MEepPECEKAOIINEC MpsMas
U TIOCKOCTB;
MOJYNPOCTPAHCTBO

ITonsaTus:
IEepECEKarIINeECcs
IUIOCKOCTH,
[EepECEKAIIUECs Mpsmas
H TIJIOCKOCTB;
MOJYIIPOCTPAHCTBO

KoauuyecTBO 4acoB

KoHnTpoJabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

MHoOrorpaHHukKH,
n300pakeHne MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (pUTYD,

HECYIIECTBYIOMINX
00BEKTOB

MHoOrorpaHHukKH,
n300pakeHNe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (pUTYD,

HECYIIECTBYIOIMIMNX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
TNEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHN U
NIEPBbIE CIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U
ICPBLIC CIICACTBUA U3 HUX.




10

11

CriocoObI 3a1aHus IPSIMBIX
H TIJIOCKOCTEH B
MIPOCTPAHCTBE.
O06o03HaYeHUS IPSAMBIX U
IUIOCKOCTEH

N3o0pakeHue ceueHuit
UpaMUIbl, Kyoa u
MIPU3MBI, KOTOpBIE
MPOXOAAT yepe3 ux péopa.
N3obpaxenue
NepeceueHNs MOITyICHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOCHHBIX CEUCHUN
pPa3HBIMH [IBETaMU

N3o0paxenune cedcHmin
MUpaMHJIbL, KyOa U
MIPU3MBI, KOTOPBIE
MPOXOJIAT uepe3 ux péopa.
N3o6paxkenune
IIepeceyeHNs MOTYyYEHHBIX
IIJIOCKOCTEM.
PackpamnBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

12

13

14

N3ob6paxenne cedeHuit
MUpaMHIbl, KyOa 1
MPU3MBI, KOTOPBIE
MIPOXOJAT uepe3 ux peéopa.
N300pakenue
MepeceueHus MOTyIeHHBIX
IIJIOCKOCTEMN.
PackpammBanue
MOCTPOEHHBIX CEUEHUI
pa3HBIMHU IIBETAMU

N3obpakenune ceueHnit
MUPaMHJIBI, Ky0a u
MIPHU3MBI, KOTOPBIE
MPOXOJAT yepe3 ux péodpa.
Nzobpaxkenue
nepeceyeHus MoIyuYeHHBIX
IIJIOCKOCTEM.
PackpamnBanue
MOCTPOEHHBIX CEYEHUI
pa3HbIMH LIBETaMU

Meton cienoB iA
MOCTPOEHUS CEUEHUH

15

Merton cnenoB s




16

17

18

19

MMOCTPOEHUSI CEUECHUH.
CaolicTBa nepeceyeHui
IPSIMBIX U IJIOCKOCTEN

Meton ciienoB A
MOCTPOEHUS CEUECHUH.
CaolicTBa niepeceyeHui
IPSIMBIX U IJIOCKOCTEMN

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Coznanue BBIHOCHBIX
YEpTE)KEH U 3aIUCh 11aroB
MIOCTPOEHUSA

[Toctpoenue ceuenuii B
nupamuze, Kyoe no Tpém
TOYKaM Ha pEopax.
Coznanue BBIHOCHBIX
YepTexkKel U 3aMuch 11aroB
MTOCTPOCHHUS

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanne BBIHOCHBIX
YEpTEKEN U 3aIMCh 1IArOB
MIOCTPOEHUS

20

[Toctpoenue ceueHuii B
nupamuzie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3naHne BBIHOCHBIX
YEpTEKEN U 3aIKCh 1IArOB
MOCTPOEHUS

21

IToBTOpeHue
mmanuMerpun: Teopema o
IIPONOPLIOHAJIBHBIX
orpeskax. [lomooue
TPEYrOJIbHUKOB

22

IToBTOpeHune
mmaHuMerpuu: Teopema
Menenas. Pacyersl B
CEYECHMSIX HAa BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHSA IIIAHUMETPUU U
CTEPEOMETPUU

23

KonrponsHas pabora
" AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

B3auMHoOe pacnosnoxeHue
IPSIMBIX B IIPOCTPAHCTBE.




25

26

27

CkpemuBaroiuecs
npsimble. [Ipu3Haku
CKPEIIHBAIOIINXCS
npsiMbIx. [lapamiensHbie
MPsIMBIE B IPOCTPAHCTBE

Teopema o
CYILIECTBOBAHUH U
€IMHCTBEHHOCTH TPSIMOM
MapaJyieIbHON JaHHOU
MPpAMOM, MpoxXoAsIIeH
4yepe3 TOUKY MPOCTPAHCTBA
U He JIeXKalle Ha JaHHOU
npsMoi. Jlemma o
MepeCceUCHU N
MapajvieIbHbIX MPSMBIX
IUIOCKOCTBIO

[TapamnenbHOCTb TpEX
npsMbIX. Teopema o TpEx
MapaAJUICIbHBIX IPSAMBIX.
Teopema o
CKPEILNBAIOIINXCS
IIPAMBIX

[TapannensHoe
MIPOEKTHUPOBAHHUE.
OcHOBHBIE CBOICTBA
napayienbHOTo
MIPOEKTUPOBAHHUS.
N300pakeHue pa3HbIX
¢buryp B nmapauieabHON
MPOEKIINU

28

29

LentpanbHas mpoeKusi.
VY011 ¢ COHanpaBIIeHHBIMU
CTOpPOHAMU. YTOJI MEXIY
prIMLIMI/I

3aza4yu Ha JOKa3aTeIbCTBO
U HCCIIEI0BAHUE,
CBSI3aHHBIE C
PacrooKEeHUEM MPSMBIX B
IIPOCTPAHCTBE

30

[lonsTHs: mapamienbHOCTh
MPSAMOM U TJIOCKOCTH B
npocrpanctse. [Ipusnak
MapaljIeIbHOCTH MPSIMOUN 1
mockocTu. CBoMcTBA
MapalyIeIbHOCTH MPSIMOUN 1
MIJIOCKOCTH

31

['eomeTpuyeckue 3amaun
Ha BBIYUCIICHUE U




32

33

34

JI0Ka3aTeIIbCTBO,
CBSI3aHHBIE C
MapajuIeTbHOCTBIO MPSMBIX
H TIJIOCKOCTEH B
MIPOCTPAHCTBE

[Toctpoenue ceuenus,
MIPOXOASIIETO Yepe3

JAHHYIO IPSIMYIO Ha 1
YepTeke U NapajlieIbHOTO

npyroi npsmou. Pacuér
OTHOIIEHUI

[TapannensHas npoekuus,
MPUMEHCHHE JIJIS

MOCTPOCHHS CEUYECHUI KyOa

Y TIapauIelieuIe/a. 1
CsoiicTBa

napauiesienunea u

TIPU3MBI

[TapannensHble
mockocTH. [IpusHaku
MapajuieTIbHOCTH JABYX
IIOCKOCTEH

35

36

Teopema o
MapajuIeIbHOCTH U
€IMHCTBEHHOCTH
IIJIOCKOCTH, MPOXOALIEN
4yepes TOUKY, He
MPUHAJICHKALLYIO TAHHON
IJIOCKOCTH U CIIEICTBUS U3
HEE

CaoiicTBa napanienbHbIX
IIJIOCKOCTEM: 0

MapajieTbHOCTH IPSIMBIX
IepecevyeHus: npu 1
MepeceyeHnu ABYX

MapasieabHbIX

IJIOCKOCTEMN TPEThEU

37

CaolicTBa napauienbHbIX
IJIOCKOCTEH: 00 0Tpe3Kax
MapajuIeIbHbIX IPSIMBIX,
3aKJITIOUEHHBIX MEXIY
NapajuieIbHbBIMU 1
IUIOCKOCTSIMH; O

[IEPECCUCHUH IPSIMOU C

IBYMS MapaJlieIbHbIMU
IJIOCKOCTSIMU

38

IToBTOpeHue: Teopema
[Tudaropa Ha mIockocTn




39

40

41

42

43

IToBTOpEHuUE:
TPUTOHOMETPHS
IIPSIMOYT'OJIBHOTO
TPEYroJbHUKA

CaoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napaJuleenunesa

Brruncienue pyimmH
OTPE3KOB B KyOe 1
MPSIMOYTOJIBHOM

napajuieNienumnesie

[lepneHUKyYISPHOCTD
IIPSIMOM U TUIOCKOCTH.
IIpuznak
NEPIEHUKYISIPHOCTH
MPsIMOM U MJIOCKOCTH

[lepneHuKyISIPHOCTH
IIPSIMOM U TUIOCKOCTH.
IIpuznak
MEPIEHUKYISIPHOCTH
IIPSIMOM U INIOCKOCTHU

44

45

Teopema o
CYILLIECTBOBAHUH U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IIJIOCKOCTH

[InockocTtu n
MEPIEHIUKYIIIPHBIE UM
psiMbIE B
MHOTOTpaHHUKAX

46

47

[Inockoctu u
MEePIEeHANKYIISIPHBIE UM
MpsIMbIE B
MHOTOTpaHHUKaX
[lepnenaukynsp u
HakoHHas. [loctpoenue
MEePIEeHANKYISPA U3 TOUKHU

Ha MPSIMYIO

48

49

Ilepnenpukymnsp u
HaksoHHas. [Toctpoenue
MEepHEHIUKYISIpa U3 TOUKHU
Ha MPSAMYIO

Teopema o Tpéx
MepHeHIUKYISIpax
(mpsiMast u oOpaTHas)




50

51

52

53

54

55

56

Teopema o Tpéx
MePIEeHIUKYIIApax
(mpsiMast u oOpaTHas)
Yron mexny
CKPEUIUBAIOIINMUCS
MPSIMBIMU

ITouck
MePHEHIUKYISIPHBIX
MPSIMBIX C TIOMOIIBIO
MePIEHIUKYISIPHBIX
IUIOCKOCTEH

OpTtoronaibHoe
MIPOCKTUPOBAHUE

[ToctpoeHue ceuenuit
Ky0a, IPU3MBI,
IIPaBWJIbHOM MUPaMUbI C
MIOMOILBIO OPTOrOHAJILHON
MIPOEKLIUU

[Toctpoenue ceuenui
KyOa, IpU3MBI,
MPaBWJIbHOM MUPaAMUIBI C
ITOMOUIBI0 OPTOTOHAIILHOU
MPOEKIINH

Cummerpus B
MIPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
[InockocTn cummeTpuil B
MHOT'OI'paHHHKaX

57

58

IIpusnax
MEPIEHUKYISIPHOCTH
IIPSIMOM M TUIOCKOCTH KakK
CJIEJICTBHE CHMMETPHUH

[IpaBunpHbIE
MHOIOrpaHHuKHU. Pacuér
pacCTOAHUN OT TOYKH J0
IIJIOCKOCTH

59

60

IIpaBunbHBIE
MHOT'OTrpaHHUKH. Pacuér
pacCTOSIHUM OT TOYKHU 110
IJIOCKOCTH

CriocoObI OMyCTUTD
NIEPIEHIUKYIISAPBL:
CUMMETpHUS, CIBUT TOUKU
110 IapAJICJIbHOU MIPSIMOI

61

CaBur no HenapauieIbHON
IIPSIMOM, U3MEHEHHE
paccTosHUI




62

63

64

65

66

67

68

KonrponsHas pabora
"B3zauMHoOe pacrnonoxxeHue
IIPSIMBIX U INIOCKOCTEN B
npoctpaHcrtae"

[ToBTOpEHME: yroy MexIy
IIPSIMBIMU Ha IIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJILHOM
TPEYTOJIbHUKE, TEOpPEMA
KOCHUHYCOB

[ToBTOpEHUE: yroy MexIy
CKPEILMBAIOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE

I'eomerpuyeckue METOBI
BBIYMCIICHHS YIJIa MEXKY
IIPSIMBIMU B
MHOI'OTPaHHUKAX

JIByrpaHHBIN yTOJI.
CBOICTBO JIMHEHHBIX

YIJI0B ABYIPAHHOIO yria

[IepnenukynsapHsie
miockoctH. CBoMCTBA
B3aHUMHO
MEepHEHIUKYISIPHBIX
IUIOCKOCTEH

IIpusnak
MEPIEHUKYISIPHOCTH
IIJIOCKOCTEM; TeOpeMa 0
IIPSIMOM NIEPECEUEHHUS IBYX
IJI0CKOCTEN
MEPIEHIUKYISIPHBIX
TpPEThEN MIIOCKOCTH

69

IIpssMOyTONBHBIM
napajuieJienumen; Kyo;
U3MEPEHMUS, CBOMCTBA
MIPSIMOYTOJIBHOTO
napajuleJenunea

70

71

72

Teopema o0 1MaroHaIu
MPSIMOYTOJIBHOTO
napajuiejenumnena u
CJIeCTBHE U3 HEe

CrepeoMeTpriecKue 1
MPUKJIaJHbIE 3a1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PACIIOJIOKCHUEM MTPAMBIX
U TUIOCKOCTH

IToBTOpEHME:
CKPEILHBAIOIINECS




73

74

75

IIpsIMblE, MapajlieIbHbIE
IUIOCKOCTHU B CTAHAAPTHBIX
MHOTOTpaHHUKAX

[Tapa nmapanienpbHBIX
MIOCKOCTEM Ha
CKPEITUBAOIINX CS
MPSIMBIX, PACCTOSIHUE
MEXIY
CKpGH.II/IBaIOH_II/IMI/ICSI
MPSIMBIMH B TIPOCTHIX
CI/ITyaHI/ISIX

PaccrostHue OT TOYKH 11O
IIJIOCKOCTH, PaCCTOSTHHE OT
IPSIMOM 10 IIJIOCKOCTH

Beruucnenue paccrosHun
MEXIY
CKpELIUBAIOIINMUCS
IIPSIMBIMU C TIOMOILBIO
NIEPIEHIUKYISIPHON
IIJIOCKOCTH

76

Tpéxrpannsiii yrou,
HEPaBEHCTBA IS
TPEXTPAHHBIX YIJIOB.
Teopema [Iudaropa,
TEOPEMBI KOCUHYCOB U
CHUHYCOB JJIs
TPEXTPAHHOTO yIiia

77

DneMeHTHI chepuyecKoit
Te€OMETPHHU:
reo/Ie3MYecKe JMHUN Ha
3emie

78

79

80

81

82

83

KonTponbHas pabota
"Yrael u paccrostHug"

Cucremarn3zanus 3HaHUN
"MHOrorpaHHuK  €ro
3JEMEHTHI"

[Tupamuga. Bunasl
nupamu. [IpaBunbHas
nupamuia

[Ipusma. [Ipsamas u
HAaKJIOHHAs IPU3MBI.
[IpaBunbHas npuszma
[Ipsmoit napamienenunes,
IIPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo
Beinykiisie
MHOTrorpaHHuku. Teopema




Diinepa
Brinykisie
MHOI'OrpaHHUKH. Teopema

84 Diinepa. [IpaBribHBIC 1 1
MOJTYIIpaBUIIbHBIE
MHOTOT'PAaHHUKH
KontponbHas padota

85 " " 1

MHororpanHuku

[TonsiTue BexTOpa Ha

86 IUIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHOCTH BEKTOpPOB 1
ITpaBuio

89 p 1
napasiesnenunena
VYMHOKEHHE BEKTOpa Ha

90 P 1
YHCII0
Paznoxxenue BexkTopa o

91 0a3ucy TpEX BEKTOPOB, HE 1
JIeXKAIINX B OJTHOU
IUIOCKOCTH

92 CkansipHOe TpOU3BEACHNE 1
Brruucnenue yria Mmexuy

93 BEKTOpaMH B 1
MIPOCTPAHCTBE

94 IIpocreiimne 3anauu ¢ 1
BEKTOpaMHU

95 [Ipocreiimne 3amauu ¢ 1
BEKTOpaMHU

96 [Ipocreiimue 3ana4um ¢ 1
BEKTOpaMHU

97 [Ipocreiimue 3anauu ¢ 1
BEKTOPaMH

98 O06001menue u 1
CHCTEMAaTH3alus 3HaHUH

99 O06o061ieHue U 1
cUCTEeMaTH3aInsI 3HaHUH
HUtorosas KoHTpOIbHAS

100 P 1
pabota
Hrorosas KOHTpOJIbHAS

101 P 1
pabota
O06o061ieHue U

102 » y 1
CHCTEeMaTH3alus 3HaHUI

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




11 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus!

IToBTOpEHUE TEMBI
"Koopaunatsl BeKTOpa Ha
IUIOCKOCTH U B
npocTtpascTae"

[ToBTOpEeHME TEMBI
"CkansipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpEHME TEMBI
"Brluucienue yria Mexay
BEKTOpaMH B
npoctpaHcTae”

[ToBTOpEHME TEMBI
"VpaBHEHHE NPSIMON,
IIPOXOMAIIEH Uepes3 ABe
TOYKH"

YpaBHEHME MIIIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IUIOCKOCTH B OTPE3Kax

YpaBHEHHE IOCKOCTH,
HOpMaJIb, ypaBHEHUE
MJIOCKOCTH B OTpE3Kax

BekTtopHoe npousBenenmne

JIuneliHbIe HEPABEHCTBA,
JIMHENHOE
IIpOrpaMMUpPOBaHUE
JIuHeliHbIe HEpAaBEHCTBA,
JIMHENHOE
IIPOrpaMMUPOBAHUE

10

AHaIUTHYECKUE METOIBI
pacdéra yria Mexay
MIPSIMBIMH B
MHOTOIPAaHHHUKAX

11

AHaIUTHYECKUE METOIEI
pacdéra yria Mexay
IUIOCKOCTSIMH B
MHOTOTpaHHUKAaX




12

®dopmyna pacCTOSHUS OT
TOYKH JI0 TJIOCKOCTHU B
KOOpAMHATax

13

Haxoxnenue pacctosiHui
OT TOYKH JI0 IIJIOCKOCTH B
Kyoe

14

15

16

17

Haxoxnenue pacctosiHui
OT TOYKH JI0 IUNIOCKOCTH B
IIPaBUJILHON IIMPAMUJIE

KoHTpoisbHas padota
"AHanTuTH4YeCKad
reomerpust"”

Ceuenuns
MHOTOT'PaHHUKOB:
CTaHJapTHBIC
MHOTOT'PAaHHUKHU

Ceuenns
MHOT'OTPAHHUKOB: METO
CIIEIOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHJAapTHbIE MIJIOCKOCTH,
NepeceveHms MPSIMbIX U
MIOCKOCTEM

19

[TapamiensHbIE IPSIMBIE U
IUIOCKOCTH:
napaJuleJIbHbIE CEUEHHUS

20

21

22

[TapannensHble psMbIE U
TUIOCKOCTH: PACUET
OTHOUIIEHUI

[TapamienbHble IPsIMBIE U
IIJIOCKOCTH: YIJIBI MEXAY
CKPELIMBAOIINMUCS
PSAMBIMU

[IepnieHquKynspHBIC
IpsIMBIE U TNIOCKOCTH:
CTaHJapTHbIE Napbl
NEPHEHANKYJISIPHBIX
MJIOCKOCTEH U MPSIMBIX,
CUMMETpUU
MHOT'OIPAHHUKOB




23

24

IlepnieHuKynApHBIE
IPSIMBIE U TUNIOCKOCTH:
TeopeMa O TPex
NEPIICHIUKYJIIIpax
[IepnieHquKynspHBIE
IPSIMBIE U TUNIOCKOCTH:
BBIUNCJICHUS [UIVH B
MHOT'OTpaHHHMKaX

25

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB,
dbopMyIbI 1S TLTOIACH,
COOOpakeHHS TI0100US

26

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB,
(bOopMYIIBI TS TUTOIHAICH,
COOOpakeHHS TI0100US

27

[ToBTOpenue: miomanu
MHOT'OYT'OJIbHUKOB,
(bopMyIIBI TS TUTOIIA/IEH,
COOOpakeHHS TT0100US

28

IInomanu ceuenuit
MHOTOTPaHHUKOB:
MJIOIAAN TOBEPXHOCTEN,
pa3pe3aHus Ha YacTH,
COOOpakeHHS TT0100US

29

IInomanu ceuenuit
MHOTOTPaHHUKOB:
TJTOMIAAN TOBEPXHOCTEN,
pa3pe3aHus Ha YacTH,
CO00paxeHus moao0us

30

KonTponbhas pabota
"[ToBTOpEHME:!
MHOTOTPaHHUKH, CEYEHUS
MHOT'OIPAaHHUKOB"

31

00béM Tena. O0beM
IPSIMOYTOJILHOTO
napaJiesenumnea

32

3anmaun 00 yABOCHUU
Ky0a, 0 KBaapaType Kyoa;
O TPUCEKIIUH yTiia

33

Crepeomerpuueckue




34

35

3a/1a4M, CBSI3aHHBIE C
00BEMOM
PSIMOYTOJIBHOTO
napasuiesieune/a

IIpuxnanHeie 3aauu,
CBSI3aHHBIE C
BbIUKCIICHHEM 00bEMA
PSIMOYTOJIBHOTO
napajuienaenumnena

O0BEM IPSAMON TPU3MBI

36

Crepeomerpuueckue
3a/1a4yM, CBSI3aHHbIE C
BBIUHCIIEHUEM 00BbEMOB
IIPSIMOM TIPU3MBI

37

38

39

40

41

[Tpuknanueie 3ana4u,
CBsI3aHHbIE C 00BEMOM
IIPSIMOM TIPU3MBI

Brruucnenue 066EMOB Ten
C TIOMOIIBIO
OIPEEIEHHOTO
unTerpana. OobEm
HAaKJIOHHOM MPU3MBI

Brrunciienne 00bEMOB T
C IOMOIIIBIO
OIIPEEIEHHOTO
unrerpana. OobpEm
MTAPaMUIBI

®opmyna 06bEéMa
nupamubl. OTHOIICHNE
00BEMOB MHUpaMUJ C
0o0LINM YTJIOM
®opmyna 06bEéMa
nupamupl. OTHOIICHNE
00BEMOB MHUpaMUL C
0o0LINM YTJIOM

42

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIC C
00BbEéMaMK HAKJIOHHOM
MIPU3MBI

43

CrepeomeTpuyeckme
3aJa4u, CBA3aHHBIC C




00bEMaMH TUPAMHIBI

44

[Ipukitaguele 3ana4u 10
teme "O0BéMbI TEN",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOM NPU3MBI

45

46

47

[TpuknaaHbie 3a1a49u 110
teme "O0béMbI TEN",
CBsI3aHHBIC C 00BEMOM
TUPaMUIbI

[Ipumenenne 0ObEMOB.
Brruucnenue paccrosHus
J10 TUIOCKOCTH

Kontponbnas pabota
"O0bEéM MHOTOTpaHHUKA"

48

unnHapudeckas
MIOBEPXHOCTb,
oOpa3yrorue
LUJUHIPUYECKOU
MIOBEPXHOCTHU

49

s np. Hpsamoit
KpYTOBOU LIUJIUHP.
[1nomans MOBEpXHOCTU
LWIMHIpa

50

Konnueckas noBEpXHOCTB,
00pa3yromine KOHHIeCKOU
noBepxHocTu. Konyc

51

52

53

Ceuenue koHyca
IJIOCKOCTBIO,
NapajuiebHOMN MIIOCKOCTH
OCHOBAHUA

Y ceu€HHBI KOHYC.
N306paxeHre KOHYCOB U
YCEUYEHHBIX KOHYCOB

[Tnomaap GoxoBoH
MMOBEPXHOCTH U MOJHOU
MMOBEPXHOCTU KOHYCA

54

[Tnomans OOKOBOM
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTU KOHYCa

55

CrepeomeTpuyeckme
3aJja4uM Ha J0Ka3aTeJbCTBO




" BBIYMCJICHUC,
IMOCTPOCHUEM ceueHHi
HUJIMHAPA, KOHYCa

56

Crepeomerpuueckue

3aJa4d Ha 10Ka3aTcJIbCTBO

" BBIYMCJICHUC,
IMOCTPOCHUEM ceueHHI
HUJIMHAPA, KOHYCa

57

IIpuxnanHeie 3a1auu,
CBSI3aHHBIE C [IUIUHIPOM

58

59

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C IIHJIMHIPOM

Cdepa u map

60

[lepeceuenue chepsl u
Iapa ¢ II0CKOCTHIO.
Kacanue mapa u cdepsr
IUIOCKOCTBIO. By n
n300pakeHue mapa

61

[Iepeceuenue chepsnl u
11apa ¢ MiI0CKOCThIO.
Kacanue mapa u cdepsl
IIJIOCKOCTBI0. Buna n
n300pakeHue mapa

62

VYpaBHeHue chepsl.
[Tnomane cheprr u e€
yacTen

63

64

65

Cummetpus cepsl u
mapa

Crepeomerpuueckue

3aJa4d Ha 10Ka3aTcJIbCTBO

Y BBIYKCIIEHHE, CBSI3aHHbIE
co cepoii 1 mapom,
MMOCTPOEHUEM MX CEUCHU I
IIJIOCKOCTBIO

Crepeomerpuueckue

3aJa4d Ha 10Ka3aTcJIbCTBO

U BBIYUCIICHUE, CBSI3aHHBIE
co cepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
MJIOCKOCTBIO

66

[IpuknagHbie 3a1auu,




CBsI3aHHBIE CO chepoit u
rapom

67

[ToBTOpEHUE: OKPYKHOCTH
Ha IUIOCKOCTH,
BBIYMCIICHUS B
OKPYKHOCTH,
CTaHJapTHBIE OA0OUS

68

Pasznnunble koMOMHALIMN
TEJ BpaIICHUS U
MHOTOTPaHHUKOB

69

70

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

3agaun o teme "Tena u
MOBEPXHOCTHU BpalieHus"

71

KonTtponsHas pabora
"Tena u NOBEPXHOCTHU
BpaieHus"

72

73

74

75

76

O0BEM IUIMHApA.
Teopema 06 06bEMe
MPSIMOTO IIMJTHH]IPA

Brruncienue 00EMOB Tel
C IMMOMOIIILIO
OIPEIEIIEHHOTO
uHTerpana. O6béM KoHyca

[Tnomaan 6OKOBOU U
MOJTHOM MOBEPXHOCTHU
KOHYca

Crepeomerpuueckue
3aJa4M, CBSI3aHHbBIC C
BBIYHCIICHHEM 00BEMOB
WIMH]pA, KOHYyCca
[TpuknagHeie 3a1a4u 1O
teme "OO0BEMBI U
TUTOMIA/IA TTIOBEPXHOCTEN

TCJI

7

O0BEM 11apa u MapoBOTO
cektopa. Teopema 00
00wvéme mapa. [Tnomane
cdepsl.
Crepeomerpuueckue
3aJa4u, CBA3aHHBIC C




BBIUKCIICHHEM 00HEMOB
mapa, mapoBOro CErMEeHTa
H 11apoOBOIro CEKTopa

78

79

[Ipukitaguele 3ana4u 10
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
nrapa ¥ riomajaspio chepsol.
COOTHOILIEHUS] MEX Y
IJI0ILA MU
ITOBEPXHOCTEN U
00BEMamMU TOJOOHBIX TEIT

IToxoOuEble Tena B
MPOCTPAHCTBE.
N3menenune o0béMa mpu
IO00MH.
Crepeomerpuueckue
3aJ1a4M, CBI3aHHEIC C
BBIYHCJICHHEM 00BEMOB
TeJI ¥ IUIoIaaei
ITOBEPXHOCTEU

80

KonTposabnas pabora
"Ilnomaam MOBEpXHOCTH U
00BEMBI KpYyTJIbIX TEN"

81

JIBU>KEHUS MPOCTPAHCTBA.
Orobpaxenus. [[BuxeHus
Y PaBEHCTBO QUTYD.
O6mue cBoiicTBa
JIBYOKEHUH

82

Bunasl nBmkeHui:
NapaJIeIbHbIN MEPEHOC,
LEHTpaJIbHasi CAMMETPHS,
3epKaJIbHasi CAMMETPHS,
MTOBOPOT BOKPYT IPSIMOiL

83

[IpeoOpazoBanus
nono6wus. [Ipsmas u chepa
Ditnepa

84

I'eomeTpuueckue 3anaun
Ha IPUMEHEHUE JBUKEHUS

85

KoHnTtponbhas padota
"BekTopsl B
npocTpaHcTae”




86

87

O0o0maroree
noBtopenue 11 nouaruit u
METOJIOB Kypca reOMeTpuun
10-11 xnaccos,
CHUCTeMaTU3alrs 3HAHUM:
"ITapanienbHOCTb MPSMBIX
Y IJIOCKOCTEN B
npocTtpascTae”

Oo6ob61aroee
noBTopenue 11 nmousaruii u
METO/IOB Kypca T€OMETPUU
10-11 xmaccos,
CHUCTEeMaTU3alus 3HAHUI:
"BekTopsbl B
npocTtpaHcTBe"

88

89

90

91

Ob6o0maroree
noBTopenue 11 mousaruii u
METOJIOB Kypca reOMeTpuun
10-11 xmaccos,
CUCTEMAaTH3als 3HAaHUI:
"BexTopsl B
npocTpaHcTae”

O06o0maroree
noBTopenue 11 nouaruii u
METO/IOB Kypca FeOMETpUHU
10-11 xmaccos,
CUCTeMaTH3aIls 3HAHUI:
"O6beM MHOTOTpaHHHUKA"

Ob6o6maroree
noBTopenue 11 nouaruii u
METO/IOB Kypca FreOMETpUU
10-11 xmaccos,
CHCTEeMaTH3alysl 3HAHUI:
"O6beM MHOTOTpaHHHUKA"

O6o6maromee
noBTopenue 11 nousaruii u
METOJIOB Kypca Te€OMEeTpUHr
10-11 xnaccos,
cHCTeMaTH3amus 3HaHUH
"[Lomaay MoBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

92

Oo6o061maroiee




93

nosropenue 11 nmonaruit u
METOJIOB Kypca reOMeTpuun
10-11 xnaccos,
cUCTeMaTH3allus 3HaHU:
"Ilnomaam noBEpXHOCTH U
00BEMBI KpyTJbIX TEN"

HToroBasi KOHTpOJIbHAS
pabora

94

Hrtorosast KOHTpoOJIbHASA
paborta

95

96

97

[ToBTOpEeHME, 0000IIEHNE
M cUcTeMaTu3alus 3HaHui

Uctopus pazButus
CTEPEOMETPUHU KaK HAYKU
1 €€ poJib B Pa3BUTUU
COBPEMEHHBIX
VWHXCHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH

Hcropus passurus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHXCHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUH

98

Hcropus pa3Butns
CTEPEOMETPUHN KaK HAyKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus pa3Butns
CTEPEOMETPUH KaK HAyKu
U €€ pojb B Pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

100

Hcropus pazsurus
CTEpPEOMETPUU KaK HayKu




1 €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

HcTopus pa3BuTHs
CTEpEOMETPUH KaK HayKu
u e€ poJib B Pa3BUTUHU
101 COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

Wcropust pa3ButHs
CTEPEOMETPUH KaK HayKU
U €€ poJib B Pa3BUTUHU
102 COBPEMEHHBIX
WH)KCHEPHBIX U
KOMITBIOTEPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Matemaruka. ['eomerpusi, 10-11: yueOHUK a1t 0011I€00pa30BaATENBHBIX YIPEKICHUN:

6a30Bb1il 1 ipodunsHbii ypoBHu/ (JI.I'. Atanacsu, B.®.byry3os, C.H.Kagomues u np.)
M:IIpocsemenue, 2017

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

I'eomerpust. [Toypounsie paspabotku. 10—11 kmaccsl : yue0. mocobue asst o6meoOpa3oBar.
opranuzanuii / C. M. Caakss, B. @. bByry3os. — M. : [IpocBemenue, 2017
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