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INOACHUTEJIBHASA 3AIIMCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIEeYMBACT BO3MOXHOCTh H3yUYEHUs JAUCLUHUILIINH
€CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH W IIPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[TockonbKy JOTHYECKOE MBILUIEHUE, (POpMHUpYyEMOE TPU U3YUEHUH 00ydaroIUMUCS
MNOHATUMUHBIX OCHOB TE€OMETPHUM, IPH JOKA3aTE€IbCTBE TEOPEM M IMOCTPOECHUU
LEMOYKH JIOTHUYECKUX YTBEPKICHUN TP PELLIEHUH T€OMETPUUYECKHX 33]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCHOJB3YIOTCS MpHU
pELIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

[{enb ocBoeHus nporpaMmmbl yue6Horo Kypca «I'eomerpusi» Ha yriyOiaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIBHBIX CIIOCOOHOCTEN 00yUYaIOIMUXCS TPU U3yUYEHUN
F€OMETPUH, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHHS U UCIIOJIb30BaHUS
0osee rIyOOKMX reOMETPUUYECKUX 3HAHUM U AeUCTBUM, crieU(UIHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO TPO(heCCHOHATBHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
pacIIMpPSIIONIMMH U YCUITUBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISIFOTCSI:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMAaTHUYECKMX MOJEISX, MO3BOJIAIONIMX ONUCHIBATH M H3ydaTb
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATHIHOIO almapara 1o pa3aeiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE ~ yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMM  MOHSTHUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMynT U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKHUE
MOJECIIH;

¢bopMUpOBaHHE NMOHMMAaHHS BO3MOKHOCTH aKCHMOMAaTHYECKOIO MOCTPOCHUs
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUHN PACCYKICHUN;

(opMUpOBaHNE YMEHHs BIAJE€Th METOJAMH J10KA3aTEIbCTB M aJITOPUTMOB
pelIeHus, YMEHHsI UX IPUMEHSTh, IPOBOJUTH JOKA3aTEIbHBIE PACCYKACHUS B XOE
pELICHUs] CTEPEOMETPUUYECKHX 3aa4 M 3a7a4 C MPAKTHYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPILICHCTBOBAHME MHTEIUICKTYaIbHBIX U  TBOPUYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACloO3HABATh TMPOSIBICHUS T'E€OMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJEIEH,
MHTEPIIPETALNY MOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH Ha YIITyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpP>KAaTEIbHBIM JMHHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  pacmpenenserca He  TOJbKO 10
CoJiep KaTeNIbHBIM JIMHHSM, HO M 110 Togam oOyudenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
MpOTrpaMMBbl, pacrlpeiea€HHbIM 10 ToJaM OOYy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIIPOCAM 00yYaroLuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJTIO/IEHNEM MPUHIIAIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPEJICTABICHUN 00YYaloIUXCsl, PacClIupss U YriryOusist
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MpOrpamMM, OOECIeUnuTh YrIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYaIOIMUXCS K MPOAOJDKEHHUIO HW3YYECHHS MaTeMaTHUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o0uM 1 IpoecCHOHaTLHBIM 00Pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpusi» Ha yriyOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTE€peoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKaroLIUecs,
[apajuleJIbHble W CKpelumBarolmuecss npsmbie. [Ipu3Haku CKpelmumBaromuxcs
npsAMbIX. [lapamnenbHOCTh IPSAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NAapalICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMON
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OcCHOBHbIE CBOMCTBa MapajIeNbHOIO NPOEKTUpOBaHuUs. I300pakeHue
¢buryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajap, NapauleJenumne],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W TMEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronaiibHoe IIPOCKTUPOBAHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM J10 MIIOCKOCTH, MPOEKIUS (PUTYPHI HA TUIOCKOCTh. [ leprneHIuKyIsspHOCTb
IJIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIOCKOCTEW. TeopemMa o TpEX
MIEPIICHIUKYIIAPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOM M IIOCKOCTBIO, JBYI'PAHHBIN
yTOJl, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTrpaHHbIA U MHOIOTPAHHBIE YIVIBL.
CBOICTBA IJTIOCKKUX YTJIOB MHOTOTPaHHOTO yria. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopemMbl KOCHHYCOB M CUHYCOB JIJIsI TPEXTPAHHOTO yTJIA.

MHororpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAsS OBEPXHOCTh MPU3MBI.
[Tapanienenunen, TpsMOYTOJIbHBIN NMapaAJIIIETCIUNE U €ro cBoiicTBa. KpaTuaiiiime
IIyTH Ha IIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oinepa. IIpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: N-yronpHast nupamMua, MpaBUIbHAS U yCEUEHHAsS
nupamuel. CBoiicTBa pébep u OOKOBBIX TpaHEHl NPAaBUIBHOW MNHpPaAMUIBL.
[IpaBunbpHBIE MHOTOIPAaHHMKHU: IIpaBWIbHAs NpPU3Ma W INPAaBWIbHAs INHPaAMUJA,



IpaBUJIbHAs TPEYrOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa’Ip, NOAEKAdIP U UKOCAP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOIl TOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MHpaMHIbI, TEOpPEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTprss B TNPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuleJienuneaa, CUMMETPHUS IPABWIBHBIX NPHU3M, CUMMETpPHUSA IPABHIBHOU
UpaMUIblL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [IeHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonAaTHEe KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsmoyrosmbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsiTUSA: 1MIMHApPUYECKAs TOBEPXHOCTb, KOHHUYECKAsl MOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrouue MoBepxHocTed. Tema BpauieHUs:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHUs Ha
miockocth. Pa3BépTka nnnmuapa u konyca. CummMerpust chepsl U mapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoil u
HAKJIOHHOM MpU3MBbI, HWIMHIpPA, MUpaMUIbl U KoHyca. O0BEM 1apa U mapoBOTro
CETMEHTA.

KomOuHaumy Ten BpamieHuss U MHoOrorpaHHukoB. IIpu3ma, BmnMcaHHas B
LWIMHApP, ONUCaHHas oOKojo IwunuHapa. llepeceuenne cdepsl M mapa c
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpalllCHUS.



[Inomanas MOBEPXHOCTH IUIWHIpA, KOHYyCA, IJIOMaab chepbl U e€ dacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienuwe 3agady Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS LUIIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapayiieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHMS
CEUCHHI: METOJ| CJIEA0B, METOJ BHYTPEHHETO NMPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpocTtpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucteMa
KOoOpauHAT B mpocTpaHcTBe. KoopauHarel BekTopa. PasmoxkeHne BekTopa Mo
0azucy. KoopanHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBUKeHNs] B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uTryp.
OO6mme cBoiicTBa JBWKEHHH. Buabl JBMXCHUN: TapaulelbHBIA IEPEHOC,
LHEHTpaJIbHAsI CUMMETpPUS, 3€pPKAbHAA CHUMMETPUSI, MOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kaaHckoe BoCIUTAHHE:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUSA pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYD
rpakJgaHckoro  obOmiectBa  (BBIOOpPBI,  OMNPOCBI M JPYroe),  yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW POCCUHCKOro Hapoaa, chOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCyKIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTH4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHUE BIIASHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpelibl, IJAHUPOBAHHE IOCTYNKOB U OILIEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eJTOBEUECKOM AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHUS IUBWIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATEILHOCTh MHAUBUAYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIE JeliCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHUS /7151 000OIICHHS U CPAaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh H  TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBIIITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUCHHH 110 aHAIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(IpsiIMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyMEHTAINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOM 3ajaud  (CpaBHUBATh HECKOJBKO
BapHAHTOB PEIIEHMS, BHIOMpPATh HanOoJIee MOAXOASIINN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIONIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, a TAKKE BBIIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MIpEeCTaBIICHHUS;

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISIThL €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIHMPOBAaHHBIM KPUTEPUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEISIMHU OOUIEHUS, SICHO, TOYHO, TPAaMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHMS B YCTHBIX
N TIIHMCBMCHHBIX TCEKCTaX, AaBaTb IIOSACHCHHA IIO XOI[y pCIICHUA 3aaaydu,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B Xo/e 00CYXXJIeHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY 00OCYX1aeMOIl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MIPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.



PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJLJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedIeKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOM 3a4auu;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTAaTOB JIESITEIIbHOCTH, HAXOUTh OIIMOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBmecTHasI 1eATEJIBHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu peleHuH Y4eOHbIX 3a7ad, NPUHUMATh 1€Jb COBMECTHOMU
NeSATEIbHOCTH, TIJIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BU/JIBI pa0OT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmnoBbIX (opMax palboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIIOJIHATH CBOIO YaCTh PA0OTHI M KOOPIUHUPOBATH
CBOM JEUCTBUS C APYTUMHU YIE€HAMU KOMaH/bl, OIEHUBATh KA4€CTBO CBOErO BKJIAJa
B OOmUHA TPOAYKT TO KpUTEPUSIM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aUMOJIEUCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUHU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEpHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSAMBIMU B TPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTHIO;



CBOOOHO OTIEPUPOBATH MOHATHSIMHU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;
CBOOOJHO pacIio3HaBaTb OCHOBHBIE BHUIBl MHOTOTPAaHHHMKOB (TIpU3Ma,
nUpamMua, MpSIMOYTOJIbHBIN apaiesnenunen, Kyo);

KJIAaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JJIs
KJaccu(ukanuu;

CBOOOJHO  ONEpPHPOBATh  IMOHATUSAMH, CBS3aHHBIMH C  CEUYCHHUEM
MHOT'OT'PaHHHUKOB IIOCKOCTBIO;

BBIMIOJHATh ~ MapajulelbHOE,  IEHTpaJIbHOE U OPTOrOHAJIbHOE
IPOEKTUPOBAaHUE (PUTYP HA TNIOCKOCTb, BHITIOJIHATH H300paskeHus: PUryp Ha
IUTOCKOCTH;

CTPOUTH CEUEHHs] MHOTOTPAHHUKOB Pa3IUYHBIMUA METOAAMH, BBITOIHSTH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TIOBEPXHOCTEM  MHOTOTPAaHHUKOB  (TpU3Ma,
nupamMuia), FeOMETPUIECKUX TeJ C IPUMEHEHUEM POpPMYIL;

cBOOO/IHO ONEPUPOBATh NOHIATUSAMH: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP,
OCb U IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IIJIOCKOCTh CHMMETPUHU (PUTYPHI;
CBOOOJHO OMEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATAaM B MTPOCTPAHCTBE;

BBITOJIHATH IEHCTBHSI HAJl BEKTOPAMHU;

pemaTh 3a7add Ha JO0Ka3aTelbCTBO MAaTEMaTHYECKHUX OTHOIICHHHA W
HaX0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSIS H3BECTHBIC METOIbI TIPU
pEIICHN MaTeMaTHYeCKUX 3a7ad TOBBIIMIEHHOTO M BBICOKOTO YPOBHS
CII0)KHOCTH,

OPUMEHATh NPOCTEMIIME MpOrpaMMHBIE CpPEACTBA U IJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI [P PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;
U3BJIEKaTh, MPEOOpPa3OBBIBATh M HMHTEPIPETUPOBATH HH(MOpPMALHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUTypax, TMpeACTaBICHHYIO Ha
YepTeKax U PpUCYHKAX;

NPUMEHATHh TOJIyY€HHBbIE 3HAHWS Ha MPAKTHKE: CPaBHUBATH U
aHATM3UPOBATh peAbHBbIC CUTYAIlMH, PUMEHITh W3YYCHHBIC TIOHSATHUS B
npolecce TOWCKAa PpeHIeHHs] MaTeMaTH4eckKd  CcQopMyIMpOBaHHON
npoOJieMbl, MOJIETUPOBATh PEANbHBIC CUTyallMH Ha SI3bIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM T'€OMETPUUECKUX
NOHATUNA M TEOpeM, amnmapara aiareOpbl, pelaTh MPaKTUYECKHe 3aJauH,
CBSI3aHHBIE C HAXOXKJICHHEM IT'€OMETPHUUECKUX BEJIHYNH;

UMETh MpPEJCTaBIeHUs] 00 OCHOBHBIX JTamax pa3BUTHS I'€OMETPUHU Kak
COCTaBHOM 4acTH (pyHIaMeHTa Pa3BUTHUSA TEXHOJIOTHI.



K konity 11 kiaacca oOydaromuiicss HayquTCs:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOMH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYeHUS;

OTIEpUPOBATh MOHSATUSMH, CBI3aHHBIMH C TEJIAMH BPAIEHUS: IIMIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cdepa U 1ap) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHUS,;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIOOKeHNEe C(hephl U TIIOCKOCTH;
BBEIYHCIIATh BEIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpaIlleHUS,
O0BEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB WU TEJI BpalllCHHUS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOOHO OIEPUPOBATh MOHATUSAMHU, CBS3AHHBIMH C KOMOWHAITUSIMHU Tell
BpaIieHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIU TEJIO
BpaICHUS;

BBIYHCIIATH COOTHOIICHMSI MEXTY IJIOIIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
IMOI00OHBIX TEN;

U300pakaTh M3y4yaemble (UTYphI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATH M TMPeoOpa3oBeIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIiii HaJl BEKTOPAMH;

3a7aBaTh TUIOCKOCTh YPaBHEHHUEM B JICKaPTOBOM cHCTeMe KOOPAMHAT;
pemaTb TeOMETPUIECKHUE 3a/1a4H HA BHIYMCICHUE YTIIOB MEXKIY MPSMBIMH U
IUIOCKOCTSIMU, BBIYUCIIEHUE PACCTOSIHUM OT TOYKHU A0 MJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHNH,
CBOOOJTHO OMEPHUPOBATH TIOHITHSIMHU, CBSI3aHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUS MHOTOTPAHHUKOB W TEJ BpaIICHUS IIPH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IIPU TIOBOPOTE BOKPYT MPSIMOIA, MPeoOpa30BaHus MOA00MS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIPA
(mapasnienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHUs] KOHyca (IapaJijiesibHble
OCHOBAHMIO M MPOXOJSIINE YepPE3 BEPIINHY), CEUEHUS Iapa;



UCIIOJIB30BaTh METOAbl TOCTPOCHHS CEUECHHH: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

MPUMEHATh TeOMETpUUecKkre (aKThl JJI PEIICHHUS CTEPEOMETPUUICCKUX
3a/la4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
NPUMEHEHUS 3aJlaHbl B IBHOW U HEsIBHOM (hopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a/aY;

MIPUMEHSITH [MOJy4YCHHbBIE 3HAHUS HA IPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLCHUBATh pEaJbHbIE CUTyalluHd, MPUMEHATHh H3YyUYECHHBIC MOHSITHSA,
TEOPEMBI, CBOICTBa B TMpPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHMpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaNIbHbIC CUTYyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOECHHBIE MOJIENIH C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKIACHUEM T'€OMETPUUYECKHUX
BEJINYUH,;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTpuio. 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE.
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE.
4 HepneHz[HISmepHOCTL HPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE.
VYTl U paccTOsTHUS. 16 1
MHoOrorpaHHuKH. 7 1
BekTopsl B IPOCTPaHCTBE. 11
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 1
3HaHUH.
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKast TEOMETPHS. 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTEeMAaTH3aIIHsI 3HAHHH.
3 O06bEM MHOTOTpaHHHKA. 17
Tema Bpamenus. 24
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEII.
6 JIBHOKCHUS. 4 0
7 [ToBTOpeHME, O606III€HI§C " 18 1
CUCTeMAaTH3aIIHsI 3HAHHH.
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IpaBUJIa U300pAKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapajlIebHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.

[ToHsITHS CTEpEOMETPHH: TOYKA, ITpsIMas,
MIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
npaBuiIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, HapaJIJIeJII)HBIX Hp?[MLIX
(OTpe3KoB), cepeAHBI OTPE3KA.
[TonsTHS: IEpeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJYTIPOCTPAHCTBO.

[ToHsTHS: TIEpeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJYTIPOCTPAHCTBO.

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIUX O0HEKTOB.

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOMINX 0OBEKTOB.




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJICICTBUA U3 HUX.

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HHUX.

AKCHOMBI CTEPEOMETPHH U TIEPBEIC
crnencTBus U3 HUX. CriocoObl 3a1aHus
HPSAMBIX U ITIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSIMbIX U IJIOCKOCTEM.

N300pakeHre ceueHuit mupaMuipl, Kyoa
U MPU3MBI, KOTOPBIC IPOXOJIAT Yepe3 UX
p€opa. M3o0pakeHue nepeceueHus
MOJYYCHHBIX TIOCKOCTEH.
PackpamnBaHue MOCTPOSHHBIX CEUSHUI
Pa3HBIMH IIBETAMH.

N300pakeHue ceueHuil nupamupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT UEPE3 UX
pEbpa. N3o0paxkeHue nepecevyeHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMH.

N300pakeHue ceueHuil nmupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 Ux
pé6pa. N3o0paxeHue nepeceueHus
MTOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUI
Pa3HBIMH IIBETAMH.

13

N300paxeHune cedeHuit nmupamuibl, Kyoa
U IIPU3MBI, KOTOPEIE IIPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHue nepecedeHms




14

IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOSHHBIX CEYEHUI
pa3sHbIMH LIBETAMH.

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.

15

16

17

18

Mertopa cieoB Uit HOCTPOCHUS CEUCHHI.
CBolicTBa niepece4eHni PSIMBbIX U
IUIOCKOCTEM.

MerTon ciie1oB 1Sl IOCTPOSHUS CEUSHUH.
CBoiicTBa IepeceueHuil MPsIMbIX U
IIJIOCKOCTEM.

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHHUS.

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alIUCh LI1aroB
IIOCTPOEHHS.

19

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh IIaroB
IIOCTPOEHHS.

[Toctpoenue cedenuii B mupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIIKUCh LI1aroB
MTOCTPOEHHSI.




21

22

23

[ToBTOpenue nnanumerpun: Teopema o
POMOPLUUOHANIBHBIX 0Tpe3kax. [logodue
TPEYroJIbHUKOB.

[ToBTOpenue mianumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX Ha
BBIHOCHBIX 4yepTexxax. Mcropus pa3Butus
IUTAHUMETPHUH U CTEPEOMETPHUU.

Kontponpnast padora Nel mo teme
"Akcuomsl crepeomerpun. Ceuenus'".

24

25

26

27

AHanm3 KOHTPOJIBLHOM paboTsl. B3aumuoe
pacrosoKeHue NPSIMbIX B IPOCTPAHCTBE.
CkpeuuBatoiuecs npsmele. [Ipusznaku
CKPEIIMBAIOIINXCS IPSIMBbIX.
[TapannensHble IpsMble B IPOCTPAHCTBE.

Teopema o CyleCTBOBAHUU U
€JUHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JIAHHOM TPSIMOM, IPOXOAIICH uepes
TOYKY IIPOCTPAHCTBA U HE JIEXkKALICH Ha
JIAHHOM IpsIMOM. JIeMMa o nepeceueHnn
MapaJuIEIbHBIX MPSAMBIX IIJIOCKOCTBIO.

[TapannensHOCTb TpeX MpsiMbIX. Teopema
0 TpEX MmapajuleNbHBIX NpsAMbIX. Teopema
0 CKpELIMBAIOIINXCS MPSIMbIX.

Hapanﬂeanoe MMPOCKTUPOBAHUC.
OCHOBHBIC CBOMCTBA napajjieJIbHOI'O




IpOeKTHpOBaHus. M300paxeHne pa3HbIxX
¢buryp B napajuienbHOI MPOESKIUH.

28

29

30

31

32

33

lentpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXy MPSMBIMH.

3agauun Ha JOKa3aTeNnbCTBO U
UCCIIEIOBaHKE, CBSI3aHHbIE C
PacIoJIOKEHUEM PSIMBIX B
IIPOCTPAHCTBE.

[ToHsTHA: MTapaUIeIEHOCTD IPSIMOU
IUIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMOW M TUIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH.

['eomeTpuueckue 3ajaun Ha BHIYMCIICHUE
Y J10Ka3aTeIbCTBO, CBA3aHHBIE C
NapaJuIeIbHOCTBIO NPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE.

ITocTpoeHue ceyenus, IPOXOASILEro
4yepe3 JaHHYIO NIPAMYIO Ha YEPTEKE U
[apajuIeIbHOTO APYrou npsamMon. Pacyér
OTHOILICHHUH.

[TapannenbHas npoexuusi, IPUMEHEHNE
JUISI IOCTPOEHUSI CEUeHUH KyOa u
napasienenunena. CBoncTa
napajuiejenunesa u mpu3Msl.




34

IMapannensHble iockocty. [IpusHaku
HapajyIeNIbHOCTH JIBYX IUIOCKOCTEH.

35

36

37

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MIPUHAJIECIKAILYIO TAaHHOM TJIOCKOCTH U
CJIIEICTBUS U3 HEE.

CaolicTBa napasuieabHbIX IIOCKOCTEN: O
HapajieIbHOCTHU NMPSMBIX [I€PECeUEeHUs
IpY NePeCceyeHH! JBYX MapajlieNbHbIX
MJIOCKOCTEH TpEeTheH.

CBolicTBa napauiesIbHbIX IJIOCKOCTEH:
00 oTpe3kax napajuieIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEXK]y MapajieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JBYMSI TIapaJUIeTbHBIMU TUIOCKOCTSIMH.

38

39

[ToBTopenue: Teopema [ludaropa Ha
IUIOCKOCTH.

[ToBTOpEHME: TPUTOHOMETPHUS
HOPSMOYTOJIBHOTO TPEYTOJIbHUKA.

40

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuleIIeune1a.

41

42

Brruncnenue 1yMH OTpE3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajuIeIeIIHIIe .
[leprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak




NEPIEHIUKYIISIPHOCTH IIPSIMOMN U
IIJIOCKOCTH.

43

44

45

[IepnieHIUKYIAPHOCTD NPAMOU U
iockocTH. [Ipusnak
NEPIEHIUKYJIIPHOCTH IPSIMON U
IJIOCKOCTH.

Teopema o Cyl1eCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEePIEHANKYJISIPHON K IITIOCKOCTH.

IInockoctu u MNEPpNCHAUKYJIAPHBIC UM
IIPpsAMBIC B MHOI'OI'PaHHHKAX.

46

47

48

[IimockocTH U NepneHIuKyIIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHHKAX.

[lepieHauKyIIAp ¥ HAKJIIOHHAS.
[TocTpoeHue nepneHuKysapa u3 TOUKU
Ha MPSMYIO.

[TepieHauKyIIAp ¥ HAKJIIOHHAS.
[TocTpoeHue neprneHuKysapa u3 TOUKU
Ha MpsMYIO.

49

Teopema o Tp€x nmepneHIUKYISIpax
(mpsiMast 1 oOpaTHas).

50

51

Teopema 0 TpEX MepHeHANKYIApax
(mpsimast u oOpaTHas).

YTroa Mexay CKpeluBaroIMMHCS
HPSMBIMU.




[Tonck neprneHIuKyIsapHBIX MPSMBIX €

52 MTOMOIIBIO TIEPTICHINKYJISIPHBIX
IUIOCKOCTEM.

53 OpToroHanbHOE IPOEKTUPOBAHUE.
[TocTpoenue ceueHuit kyoa, MpU3MBI,

54 IIPABWJIBHOM MHUPaMUJIBI C IOMOIIBIO
OpPTOTOHAJILHOM IPOEKLINH.
[TocTpoenue ceuenuii Kyoa, mpU3MBl,

55 IIPABWJIBHOM MUPaMU/IBI C IOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUH.
CumMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO II0cKocTu. Ilnockoctn
CUMMETpPUI B MHOTOTPaHHHKAX.

57 [Ipu3Hak nepnesauKyJIIpHOCTH IPSAMOM
Y TUIOCKOCTH KaK CJIEZICTBUE CHMMETPHH.

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTH.
IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér

59 paccTOSTHUM OT TOYKH JI0 MIIIOCKOCTH.
CriocoObI ONyCTUTh MEPIEHAUKYIISAPHIL:

60 CUMMETpPUS, CABUT TOUKH 110
NapajuIeIbHON IPSIMOM.

61 CnBur no HenapauienbHON IPSIMOH,

HN3MCHCHHC paCCTOHHHf/'I .




62

KonTtponsnast padora Ne2 o reme
"B3zanMHOe pacronokeHue npsMbIX U
IIJIOCKOCTEM B IPOCTpAHCTBE".

63

64

AHaim3 KOHTPOJIBHON paboTHI.
[ToBTOpEeHUE: yroa Mexy NPsSMBIMH Ha
IUIOCKOCTH, TPUTOHOMETPHS B
IPOU3BOJIBHOM TPEYTrOJIbHUKE, TeOpeMa
KOCHHYCOB.

[ToBTOpEHMeE: yroa Mexay
CKPELIMBAIOIMMUCS MIPSIMBIMU B
IPOCTPaHCTBE.

65

I'eomerprueckre METObI BBIUYMCICHUS
yrila MeXAy NpsSIMBIMU B
MHOI'OI'PAHHHUKAX.

66

67

68

69

JIByrpansbiit yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPAaHHOTO yTJja.

IleprieHAUKYASAPHBIE TIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHINKYISPHBIX
IIJIOCKOCTEH.

IIpu3Hak nepneHauKyIIPHOCTH
IJIOCKOCTEN; TeopemMa O IPsIMOM
[IEPECEUCHUS ABYX IIIOCKOCTEN
NEPIEHAUKYJIAPHBIX TPEThEU MIIIOCKOCTH.
[TpstmoyToNbHBIN Napaienenumnen; Kyo;
U3MEPEHHUs], CBOUCTBA NPAMOYTOJIbHOTO
napajuiejaenunesna.




70

TeopeMa 0 1MaroHany NpsAMOYIrOJIbHOTO
napaiesenunesa u ciecTBrue u3 Hee.

71

72

73

74

CrepeomeTpuuecKue U MpUKIaJIHbIC
3a/1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PACIIOJIOKCHUECM ITPAMBIX U IIJIOCKOCTHU.

HOBTOpCHI/ICZ CKpCIIUBAIOIHECS
IIpsMbIC, ITapaJlJICTIbHBIC IINIOCKOCTHU B
CTaHJAPTHBIX MHOTOI'pPaHHUKAX.

Hapa ImapaJjiCJIIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAIOIHUXCA IIPAMBIX, PACCTOSHHUC
MCKAY CKPCUIMBAOIIUMHACA NIPAMBIMUA B
MMPOCTBIX CUTYyalUAX.

PaccrosiHue ot TOukH 710 IIJIOCKOCTH,
pacCToAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH.

75

Brluncnenue paccTosHUN MEXY
CKPELIMBAOIIMMHUCS IPSIMBIMHU C
ITOMOIIBIO NIEPIEHANKYIIIPHON
IIJIOCKOCTH.

76

TpéxrpaHHslil yroi, HEpaBeHCTBaA IS
TpeXrpaHHbIX yriaoB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUI TPEXTPAHHOIO YIIIa.

77

78

DneMeHTHI chepuuecKoil reOMEeTPUH:
reoJIe3nYecKue JIMHUU Ha 3emiie.

KonTtponbHas padora Ne3 o teme "Yribl
Y pacCTOSIHUA".




AHaiu3 KOHTPOJIBHON paboTHI.

79 CucreMmaru3anys 3HaHUA 1
"MHOTrOrpaHHUK U €ro 3J€MEHTHI".

80 ITupamupa. Buasl nupamun. IlpaBuiibHas 1
nupamMuia.

81 [Tpusma. [IpsiMast U HAKJIOHHAS IPU3MBL. 1
[IpaBuiibHas pu3Ma.

82 [Tpsimoii mapasienenunen, 1
MPSIMOYTOJIBHBIN Mapaienenunen, Kyo.

83 Brimykisie MHOTOTpanHuKH. Teopema 1
DOiinepa.
Brinmykibie MHOrOrpanHuku. Teopema

84 Oitnepa. [IpaBunbHbie 1 1
MOJTYIIPAaBUIILHBIE MHOTOT PAHHUKH.

85 KonTponbnas paborta Ne4 mo teme 1
"MHororpaHHuku".
AHanu3 KOHTPOJIbHOM paboTel. [ToHsTHE

86 BEKTOpPA Ha TUIOCKOCTH U B 1
IPOCTPAHCTBE.

87 CymMa BEKTOPOB. 1

88 Pa3nocTh BEKTOPOB. 1

89 [TpaBwiio mapamenenumea. 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO. 1
Pasnoxxenne BekTopa 1mo 6azucy Tpéx

91 BEKTOPOB, HE JISXKAIINUX B OJTHOU 1
TUTOCKOCTH.

92 CkansipHOE IPOU3BEACHHUE. 1




93 Brruncnenue yriia Mex 1y BEKTOpaMu B 1
IIPOCTPAHCTBE.
94 [Ipocteiimue 3agaun ¢ BEKTOpaMu. 1
95 [Ipocreiimme 3a1aun ¢ BEKTOPAMH. 1
96 [Ipocteiimue 3agaun ¢ BEKTOpaMu. 1
97 O00011eHrEe U cUCTEMAaTU3ALNS 3HAHUI. 1
98 O0001Ienre U cucTEMAaTH3alNs 3HAHNH. 1
99 O00011IeHNE U CUCTEMATU3ALUS 3HAHUM. 1
Wrorosas koHTposibHasA padoTa.
100 1
(KontponpHas pabota Ne5).
AHaIM3 KOHTPOJIBHON pabOTHI.
101 . 1
O0001Ienre U cucTeEMaTH3alns 3HAHAN.
102 O00011IeHNE U CUCTEMATU3ALUs 3HAHUM. 1
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie  IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
[ToBTOpenue Tembl "KoopauHaTel
1 BEKTOpPA Ha IUIOCKOCTH U B 1
npocTpaHcTse".
2 [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEICHUE BEKTOPOB".
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTPaHCTBE" .
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
MPOXO/ISIIEH uepe3 ABE TOUKH'".
5 YpaBHEHHE IITIOCKOCTH, HOPMAaJb, 1
YpaBHEHUE MJIOCKOCTH B OTPE3Kax.
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IUIOCKOCTH B OTPE3Kax.
7 BekropHoe npousBeneHue. 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEWUHOE 1
MIpOorpaMMHUpOBaHUE.
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
MporpaMMHUpOBaHUE.
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1

MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX.




AHaIIMTUYECKHE METO/IbI pacyéra yria
MEXy TIOCKOCTSIMH B

1 MHOTOTPaHHHUKAX.

12 ®opmyia pacCTOSHUS OT TOUKH J10
IUIOCKOCTH B KOOP/AWHATAX.

13 Haxonenue paccTosHUM OT TOYKHU 10
TUIOCKOCTH B KyOe.

14 Haxosxaenue paccTossHU# OT TOYKHU 10
IUIOCKOCTH B MPABUJILHON MTUPAMU/IE.

15 Kontponbnas paborta Nel mo teme
"AHanuTuyeckas reomeTpus’.
AHanm3 KOHTPOJIBHOHM paboTsl. CeueHust

16 MHOTOTPaHHUKOB: CTaHapTHBIE
MHOTOTPaHHUKH.

17 CeueHnss MHOTOTPAaHHUKOB: METOJL
CJIEJIOB.
CeueHunss MHOTOTPaHHUKOB:

18 CTaHapTHBIE IUIOCKOCTH, IIEPECEUEHUS
IPSIMBIX U IIJIOCKOCTEH.

19 [TapannenbHble NpsIMbIE U TIOCKOCTH:
napajuleJIbHbIe CEYEeHHUS.

20 [TapannenbHble TPsIMbIE U TNIOCKOCTHU:
pacy€r OTHOIIEHUM.
[TapannenbHble NpsIMBbIE U TUIOCKOCTH:

21 YIIIbI MEXKY CKPELMBAIOIIUMUCS

MMPAMBIMH.




22

23

24

[lepneniuKynsIpHbIE IPSIMBIE U
IJIOCKOCTH: CTaH/IAPTHBIE MAPbI
NEPHEHANKYIJISPHBIX INIOCKOCTEN U
MPSAMBIX, CHMMETPUU MHOTOI'PAHHHUKOB.

[lepnenauKynsipHbIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEePHEHANKYIISPAX.
[lepnennukynsipHble NpsiMbIE U
IJIOCKOCTH: BBIYUCIIEHUS JUIMH B
MHOT'OIPAHHHUKAX.

25

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYITBI JIIsI
TJI0IAJIEH, COOOPaKEHUSI TTOJO0USI.

26

27

28

[ToBTOpEHUE: MIIOIIA U
MHOTOYTOJILHUKOB, (POPMYIIBI JIJIs
TJI0MAJIeH, COOOpaKeHUsI TIOTO0US.

[ToBTOpEHMeE: MIOMAAN
MHOTOYTOJILHUKOB, (JOPMYJIBI AJIs
iomiaaen, cooopaxeHus moaoous.
[Tnomany ceueHnit MHOTOTPAaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHMs MOJ00uSI.

29

[Tnomany cedeHnii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
94acTH, COOOpaKEHUS TOA00US.




30

KonTtponsnast padora Ne2 o treme
"[ToBTOpEHME: MHOTOTPAHHUKH, CEYCHUS
MHOTOTPAaHHUKOB".

31

AHanm3 KOHTPOJIBHOH paboTsl. O0BEM
tesna. O0beM NPSIMOYTOIBHOTO
napajuieseunesa.

32

3amaun 00 yaBOCHUU Ky0a, O
KBaJpaType Ky0a; 0 TPHCEKIIUHU Y.

33

34

35

CrepeomeTpHyecKre 3a/1a4u, CBSI3aHHbIC
¢ 00bEMOM IIPSIMOYTOIBHOTO
napajuieseuIe/a.

HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
BBIUHCIIEHHEM 00BEMA IpAMOYT'OJIbHOI'O
mapauiCICIImIicaa.

O0BEM npsAMOi PU3MBI.

36

37

38

CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC
C BBIYUCIIEHHEM 00BEMOB MPSAMOI
[IPU3MBI.

[TpuknanHble 3a1a4uu, CBSI3aHHBIE C
00BEMOM MPSIMOM MPU3MBI.
Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO
omnpenenénHoro uHTerpana. O0bEM
HAKJIOHHOH NPU3MBI.

39

Brrunciaenne 00bEMOB TE ¢ HOMOILBIO
onpenenéHHoro uaTerpaiga. Oobém
MUPAMHU/IBI.




40

®opmya 00bEMa THPAMHIBL.
OTHomeHNue 00BEMOB ITUPAMU]T C
00IIM YTJIOM.

41

®opmyna 00bEMa MUPaAMHIBL.
OtHomeHne 00BEMOB MTUPAMH]T C
OOLINM YIJIOM.

42

43

44

CrepeoMeTpUYecKHe 3a/1aukl, CBSI3aHHbIC
¢ 00bEMaMH HAKJIOHHOW TPU3MBI.

CrepeoMeTprYECKUe 3a/1a4H, CBI3aHHBIC
¢ 00bEMaMH MUPAMHUIBI.

[Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI
Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBL.

45

[Ipuknanueie 3apaun mo Teme "OOBbEMBI
Ten", cBsI3aHHBIE C 00BEMOM MTUPAMHU/IBI.

46

47

[Ipumenenne 06bEMOB. Borunicienue
PacCTOSHUA 1O MIOCKOCTH.

Konrtponsnas padora Ne3 o teme
"O0BEM MHOTOTpaHHHUKA" .

48

AHanIn3 KOHTPOJIbHOM paboThI.
Hunmuaapudeckast HOBEPXHOCTB,
o0pasyromye UINHAPHYECKON
MIOBEPXHOCTH.

49

Humuaap. [Ipsmoit KpyroBod HUIMHAP.
[Tmoniaas MOBEPXHOCTH LMJIMHAPA.

50

Konnueckast moBepxHOCTh, 00pasyroliue
KOHHYECKOU rmoBepxHocTh. Konyc.




51

CeucHue KOHYCa IIJIOCKOCTBIO,

napannenbﬁoﬁ IIJIOCKOCTHU OCHOBAHMUA.

52

53

Yceuénnslii konyc. M3o0paxenne
KOHYCOB M YCEYEHHBIX KOHYCOB.

[Tnomaas 6OKOBOM MOBEPXHOCTH U
MTOJTHOM TTOBEPXHOCTH KOHYCA.

54

[Tnomans 60KOBOI MOBEPXHOCTH U
HOJIHOM [TOBEPXHOCTH KOHYCA.

55

CrepeomeTpHuuecKue 3aa4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
MMOCTPOEHUEM CEUCHUIN LWIIUH]IPA,
KOHYCA.

56

57

58

CrepeoMeTrpuueckue 3a1a4uu Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYCa.

IIpuknagnele 3a1auu, CBI3aHHBIE C
HAJIAHAPOM.
IIpuxnagHeie 3a1a4n, CBI3aHHBIE C
HAJIAHAPOM.

59

60

61

Cdepa u map.

[Tepeceuenue ceps u 1apa c

iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. By u n300paxkenue mapa.

[epeceuenue cdepsl U mapa ¢

iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. By u n300paxkenue mapa.




Ypasuaenue chepsl. [Lnomans chepst u

62 . .
e€ yacreil.

63 Cummerpus cdepsl 1 mapa.
CrepeomeTpHuuecKue 3a1aun Ha

64 JI0Ka3aTelbCTBO U BBIUUCICHHE,
CBsI3aHHBIE CO c(hepoil U apoM,
HOCTPOCHUEM MX CEUEHHH MIIOCKOCTBIO.
CrepeomeTpHuuecKue 3a/1aun Ha

65 JI0Ka3aTelbCTBO U BBIYUCICHHE,
CBsi3aHHBIE CO chepoit U 1apoM,
HOCTPOCHUEM MX CEUEHHH MIIOCKOCTBIO.
[IpukitagHble 3ana4n, CBSI3aHHBIE CO

66 chepoit u mapom.
[IoBTOpEHUE: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYMCIIEHUS B OKPY>KHOCTH,
CTaHJapTHBIE MOA00MS.

68 Paznuunble KOMOMHAIIMY TEJ BpaIleHUs
¥ MHOTOTPaHHUKOB.

69 3amauu o Teme "Tena v MOBEPXHOCTH
BparieHus".

70 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpanieHus".

71 KonTponbnas padota Ne4 o teme "Tena

Y TIOBEPXHOCTH BPALLEHUS "




72

73

74

AHanm3 KOHTPOJIBHOH paboTsl. O0BEM
nuauHApa. Teopema 06 00BEME TPSIMOTO
WIMH/IPA.

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. Oobém
KOHYCa.

[Lnomaan OOKOBOM M OJIHOM
MOBEPXHOCTH KOHYCA.

75

76

CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHbIC
C BBIYUCIICHUEM 00BEMOB MIIIMHPA,
KOHYCa.

[Ipuknanaeie 3apaun mo Teme "OObEMBI
Y TUIOLIAU OBEPXHOCTEH Ten".

77

O0BEM 11apa u MapoBOTO CEKTOpA.
Teopema 06 06nEme mrapa. [1nomans
chepnl. CTepeoMeTpudecKue 3a/1auu,
CBSI3aHHBIE C BEIYHCIIEHUEM 00HEMOB
rapa, mapoBOTro CETMEHTA U IIapOBOTO
CEeKTOopa.

78

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
momaaso cepbl. COOTHOMEHUS
MEXTy TUTOIIASIMU TIOBEPXHOCTEN U
00BEMamMK MOJOOHBIX TETl.

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenune o6bEMa rpu mogo0uu.




CrepeomeTpuyiecKue 3a/1auu, CBI3aHHbIC
C BBEIYHCIIEHHEM 00HLEMOB TEII U
IJI0IIaIe TOBEPXHOCTEM.

80

KontponsHast padora Ne5 o reme
"TTnomany moBEpPXHOCTU U O0BEMBI
KpyIJbIX Ten".

81

82

83

AHaM3 KOHTPOJIBHON paboTHI.
JBH>KEHUS MPOCTPAaHCTBA.
OrobOpaxxenus. [IBUxKeHUs U PaBEHCTBO
¢uryp. O0mIMe CBOMCTBA IBHKCHUH.

Buapl nBukeHnil: napauieabHbIN
MEPEHOC, LIEHTPalIbHAs CAMMETPUS,
3epKalibHAsl CAMMETPHSI, TIOBOPOT
BOKPYT IIPSIMOM.

[IpeoOpazoBanus nomoous. [Ipsmas u
cdepa Ditnepa.

84

I'eomerpuueckue 3agaun Ha
MIPUMEHEHUE IBUKEHUS.

85

O6o06matomiee moropenue 11 monsTuit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHUCTeMAaTH3aIlns 3HAHWIA:
"ITapanienbHOCTb NPSMBIX U
IUIOCKOCTEN B MPOCTpaHCTBE".

86

O6o06matomee moTopenue 11 moHsTHIt
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlis 3HAHWI1:
"BekTopsl B mpocTpaHcTBe".




87

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3allHsl 3HAHH:
"BekTopsbl B npocTpaHcTBE'.

88

Ob6o6maromee mosropenue 11 nmoHsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"OOGBbeM MHOTOTpaHHHUKA" .

89

Ob6o6maromee mosropenue 11 moHsTit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"O0beM MHOTOTpaHHUKA" .

90

91

92

Ob6o6maromee mosropenue 11 moHsTit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"Ilnomany MOBEPXHOCTU U 0OBEMBI
KpYyTJIbIX TEN".

O6o06matomiee moropenue 11 monsTHit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"Tlnomaan NoBepXHOCTU U 0OBEMBI
KpYyTJIbIX TEN".

HtoroBast KoHTpoJIbHAs paboTa
(KontponwsHas pabora Neb).

93

AHanIn3 KOHTPOJIbHOM paboTHI.
[ToBTOpenwme, 0600IIEHNE U
CUCTEMAaTH3aIHs 3HAHWN.




94

[ToBTOpeHnue, 0600IICHNE 1
CHCTeMaTH3allKs 3HAHUH.

95

96

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alurs 3HaHUM.

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHUH.

97

98

99

100

101

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH.

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTHUH.

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH.

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH.

Hcropus pa3BuTus CTEPEOMETPUN KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH.




Wcropus pa3BuTUs CTEPEOMETPUU KaK
HAyKH U €€ poJib B Pa3BUTUU

102 1
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH.
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

ArtanacsH JI.C. u gpyrue I'eomerpus 10 — 11 knaccer.

ba3oBblii 1 yriyOJIeHHBIN YPOBHH.

METOJJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

3uB b.I'. ['eomeTpus 10. Iugaktnaeckne MaTeprabl

3uB b.I'. ['eomeTpus 11. [lunaktnueckne MaTepuansl

Epmosa A.I1., 'ono6opoarsko B.B. I'eometpust 10 - 11 kimaccsl.

CamMoCTOSTEIbLHBIC U KOHTPOJIBHBIC pa6OTI>I

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6moreka LJOK https://m.edsoo.ru

YUU.PVY uchi.ru
SIKJTACC https://www.yaklass.ru/
PEIILY EI'D https://ege.sdamgia.ru/

MATDID https://mathege.ru/
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