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IMNOACHUTEJIBHASA 3AIINCKA

I'eomerpusi siBasieTcs OOHMM M3 0a30BBIX KYypCOB Ha YpPOBHE CpPEIHErO
oO1ero o0Opa3oBaHusl, TaK Kak 00€CIeUYMBAET BO3MOKHOCTh M3YUYEHUS TUCLUILIAH
€CTECTBEHHO-HAYYHOI HANpAaBIEHHOCTH M MPEAMETOB T'yMaHUTApHOrO LHMKIIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (OpMHpyeMOe  MpU  U3YUYEHUH
00yYarouMMucsl MOHATUHHBIX OCHOB I'€OMETPHHM, MPHU J0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUHN MPHU PEILICHUH T€OMETPUUYECKUX
3aJa4, yMEHUE BBIABUTaTbh M ONPOBEPrarb THMIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS IIPHU PEIICHUM 337a4 €CTECTBEHHO-HAYYHOI'O I[MKJA, B YaCTHOCTHU
du3nyeckux 3anad.

Lenb ocBoeHust mporpammbl yaeOHOTo Kypca «['eomeTpusn» Ha yriyOonéHHOM
YpPOBHE — pa3BUTHE MHAMBHUIYAJIbHBIX CIIOCOOHOCTEH OOydaroumxcs mpu
U3YUYEHUH T€OMETPHUH, KaK COCTABISIONIEH MpeaMeTHON oOnactu «MaremaTuka u
uHpopMaTUKa»  yepe3  oOecreueHue  BO3MOXKHOCTH  NPUOOpETeHHs U
UCTIOJIb30BaHUsI OoJjiee TIYOOKHMX TEOMETPUUYECKUX 3HAHUW W  JCHCTBUH,
CHEIU(PUUHBIX T€OMETPUU, U HEOOXOJUMBIX ISl YCHEIIHOTO NMPO(PECCUOHAIBHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MATEMATHUKH.

[IpuoputeTHbIMU 3a7jauaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PacIIUPSIOUIMMH U YCUJIMBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHHe NPEICTaBICHUS O TEOMETPUN KAK YaCTH MUPOBOM KYJbTYpPbI U
(opMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U TEOMETPHUH C OKPYKAIOLIUM MUPOM,;

(opMupoBaHuE MPEJICTABICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BXHEHIINX MAaTeMaTHYECKUX MOJEIAX, MO3BOJSIOIIMX OIKCHIBATH U M3y4aThb
pa3HbIE SBJICHHS OKPYXKAIOLIEro MUPA, 3HAHUE MOHATUITHOTO anmnapara 1o pasaeiny
«CtepeomeTpusi» y4eOHOTO Kypca T€OMETPHUH;

(¢opMupoBaHue  yMEHUS ~ BIaJA€Th  OCHOBHBIMM  TOHATUSAMU O
IPOCTPAHCTBEHHBIX (UI'ypaX M HMX OCHOBHBIMM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMyn1 M yMEHHE MX NPUMEHATb, YMEHHs JOKa3blBaTh TEOPEMBI M HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pElIeHUs 3a/1a4;

(opMupoOBaHUE YMEHUS paclo3HaBaTh HA YEPTEXKaxX, MOJEIAX U B PEaJbHOM
MUPE MHOTOIDAHHMKM M TejJa BpalleHUs, KOHCTPYMPOBAaTb TI'€OMETPUYECKHE
MOJIEIIN;

dbopMUpOoBaHUE TOHMMAaHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHMS
MaTEMaTUYECKUX TeOopuil, POpMUPOBAHHE TMOHMUMAHHUS POJIU AKCHOMATHUKH IpPH
IIPOBEJICHUN PACCYKICHUN;

dbopMUpoBaHUE yMEHHS BJIaJE€Th METOJAMHU JO0KAa3aTeNbCTB W aJITOPUTMOB
pelIeHusl, YMEHUSI UX MPUMEHSATh, MPOBOAUTH J0KAa3aTEJIbHBIE PACCYXKICHHUS B
XO/JI€ PEIICHHS CTEPEOMETPUUECKHUX 3a/1a4 U 33]1ay C MPAKTUYECKUM COJIEPKAHUEM,
(dopMupoBaHuE TpEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTelIbCTB  MPH



000CHOBAaHMY MAaTEMAaTHYECKUX YTBEP)KJICHUN U POJIM AKCUOMATUKU B MPOBEICHUN
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE M COBEPIICHCTBOBAHUE WHTEIUICKTYalIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEH 00yYaronmxcsi, MO3HABATELHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX
yYMEHUH, KpUTUIHOCTU MBIIUICHUS, UHTEPECa K U3YUCHUIO TEOMETPUU;

dbopmupoBanue (HyHKIIMOHATBLHON TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPHH:
YMEHUSl pPAclo3HaBaTh IMPOSBICHUS TE€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBbIX >KM3HEHHBIX CUTYyallUsX U MPU U3YyUYEHUU APYTHX
y4eOHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCMUMOCTEH U  3aKOHOMEPHOCTEH,
MOJIETMPOBAHUSl pEaJbHBIX CHUTYallMi, HCCJIEIOBAaHUS TMOCTPOCHHBIX MOJIETEH,
UHTEPHPETALNN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIepKATEIbHBIMUA JTUHUSAMH Y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBusgtorcsi:  «lIpsmMble MW IUIOCKOCTH B MPOCTPAHCTBER,
«MHuororpannukn», «Tema Bpamenus», «BekTtoppl ©  KoOpAMHATBI B
POCTPAHCTBEY, «/|BHXKEHUS B POCTPAHCTBEY.

CdopmynupoBanHoe Bo PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM HA YINIyOJIEHHOM YypOBHE OOy4EeHUS B
10—-11 kyaccax, OTHOCUTCSI KO BCEM COJIepKaTENIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMupoBaHUE JIOTUYECKUX YMEHHMH  pacmpenensieTcss He  TOJbKO IO
coJiepKaTeNbHBIM JIMHUAM, HO U 10 rogam oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaraMm ocBoeHust DenepanbHol paboueit
IporpaMMbl, pacrpeieIHHbIM MO ToJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIUATIBHBIM BOIIPOCAM OOyYarOIIUeECs
oOpamjayiich ~ HEOJHOKpPAaTHO. JTO TMO3BOJIIET OpPraHU30BaTh  OBJIAJCHUE
F€OMETPUYECKUMU MTOHSATUSIMU U HaBBIKAMHU MOCIIEIOBATEIILHO U MOCTYMATENbHO, C
COOJIIOJICHUEM TIPUHIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIIYIO
CHUCTEMY I'€OMETPUUYECKUX MPEACTABICHUN OOyYaromMXCsl, pacIupsis U yriryOmsis
e€, 00pa3zyst MPOUYHbIE MHOXKECTBEHHBIE CBSI3H.

[Tepexoa K U3yYEHHIO TEOMETPUU HA YTIIYOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnoBus i guddepeHnmanmu  OOydeHHs,  TOCTPOCHHS
WHIUBUIYAIBHBIX ~ 00pa30BaTEIbHBIX MPOrpamMM, OOECIEeUUTh YIIIyOJIEHHOE
M3YUYEHHUE T€OMETPUHU KaK COCTABIISIONIEH yueOHOTO nipeaMera «MareMaTukay;

MOJTOTOBUTh OOYYAIOMIMXCA K TPOJODKCHUIO HW3YYCHUS MATEMAaTHKU C
y4€ToM BBIOOpa Oyaymiel mpodeccuu, oOecreunBas MPEEeMCTBEHHOCTh MEXKTY
0o0muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueObHoro kypca «['eomerpus» Ha yriayOJaEHHOM YpOBHE
otBoautcs 204 vaca: B 10 xitacce — 102 gaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 Jaca B HEJIeNI0).



COJAEPXAHME OBYUYEHUA
10 KUIACC

IIpsimble M IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpud. Touka, TmpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anmHOe pacnosiokeHHe MNpSMBIX B TPOCTPAHCTBE: MEPECEKAOIIHECS,
napajuielibHble W CKpelluBarolmuecs mnpsMbie. [Ipu3HaKM CKpelMBarOIIMXCS
npsMbIX. [lapamienbHOCTh TPSAMBIX U IJIOCKOCTENW B MIPOCTPAHCTBE: MapajlielIbHbIC
IpsIMBIE B IPOCTPAHCTBE, NAPAJLIETbHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD MPSAMON
U 1uiockocTu. [lapamienbHOE W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHue
¢uryp. OCHOBHBIE CBOICTBa NapajjIeNbHOIO MpoekTupoBanus. M3o0paxeHue
buryp B mapajuieibHONW MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMA B IIPOCTpaHCTBE. [lapaienbHOCTh MIIOCKOCTEN: MapajuiebHbIE
IIJIOCKOCTH, CBOMCTBA IapajlIeIbHBIX IIJIOCKOCTEHN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (QUIYpbl Ha IJIOCKOCTH: TETpajap, MapasulelienuIie],
MTOCTPOEHUE CEUCHUN.

[leprieHIMKYIAPHOCTh NPSAMOM M IJIOCKOCTH: MEPIECHANKYJISIPHBIE NPSMBIE B
IPOCTPAHCTBE, NPSIMBIE NapAUIEIAbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTA MPSIMOM M IUIOCKOCTH, TEOopemMa O NpsAMOM
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronanpHOE IIPOEKTUPOBAHHUE.
[leprieHIMKYISp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT HpsAMOM 10  IUIOCKOCTH, MPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[leprieHAMKYIAPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIMKYJSIPHOCTH  ABYX
mIocKocTer. Teopema o TpEX NEPHEHINKYIISAPaX.

Yriael B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTBIO, JABYTI'PAHHBIN
yTOJI, JUHEWHBIM YTOJd ABYI'PAHHOTO yIya. TpEXIpaHHBIM U MHOTOI'PDAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKHX H
JBYI'DAHHBIX YTJIOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKHU

Buapl MHOTOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosnpHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAas U MOJIHAsl MOBEPXHOCTb MPU3MBI.
[Tapayutenenumien, TPSAMOYTOJBHBIA — NApajuleeNUNe]] W  €ro  CBOMCTBA.
Kparuaiiiirie myTu Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrompHas mnupamuia,
npaBuibHas W yceu€HHass nupamuabl. CBoiicTBa pébep M OOKOBBIX TIpaHei
IIPaBWIbHOW mnupaMuabl. [IpaBuibHBIE MHOTOTPpaHHUKM: NPABUJIbHAS NPU3Ma U



IIpaBUJIbHAS IIMPAaMHJA, IPAaBWIbHAA TPEYrojibHAs IHPaMHUAA U IIPABUIIBHBIN
TeTpasap, KyO. IlpeacraBneHue O MpaBWIbHBIX MHOTOIPAHHUKAX: OKTadp,
IOAEKasAp U UKOCadIP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pE&Opa, auaroHaiu, YIJIb.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOJIHOM TOBEPXHOCTH TMPSIMOM IPHU3MBI,
IUIOIIAJIb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSAMOW MPU3MBIL.
[Inomanps OOKOBOM MOBEPXHOCTH M TIOBEPXHOCTH MPaBWIBHOM IHUPaMUJBbI,
TeopeMa O IUIOLIAAN YCEYEHHON TUPaMUIbI.

CuMmMmerprss B HPOCTPAaHCTBE. OJIEMEHTbl CUMMETPHM  IPAaBWIBHBIX
MHOTOIpaHHUKOB. CHUMMETpusi B IPaBUIBHOM MHOTOI'PDAHHHUKE: CUMMETPHS
napajuielIeiunea, CUMMETPUs IPaBWIBHBIX IPU3M, CUMMETpUsS IIPABUIBHOU
MPAMHU/IBL.

BekTophl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApHBIE, COHAIPABJICHHBIE W IMPOTUBOIOJIOKHO
HaIlpaBJIECHHbIE BEKTOPBl. PaBEHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOPaMHU: CIIOKEHUE
Y BBIYMTAHHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOpOB. CBONCTBA YMHOKEHHUSI BEKTOPA Ha YHCIIO.
[TonsaTre xoMmriulaHapHble BEKTOpPHI. lIpu3HaK KOMIUIaHApHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. TeopemMa O Pa3I0KEHUH BEKTOpA IO TPEM
HEKOMIUIAHapHbIM  BeKTOopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHaTel BekTopa. CBfA3b MEXIYy KOOPAMHATAMHU BEKTOpA U
KOOpPAMHATAMH TOYEK. YTOJN MexXay BekTopamu. CKalasipHOE NPOU3BEICHUE
BEKTOPOB.

11 KVIACC

TeJsia BpaleHus

[ToHATHSA: UWIMHApPUYECKAas TOBEPXHOCTb, KOHHYECKash MOBEPXHOCTb,
cepuueckas TMOBEpPXHOCTh, oOOpasyromue mnoBepxHocTed. Tenma BparieHus:
[IJIMHAP, KOHYC, yCeu€HHBIH KOHYyC, cdepa, map. BzaumHoe pacmonoxeHue
chepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpaleHNs Ha IUIOCKOCTH. Pa3Béprka munuHIpa u koHyca. Cummerpus cdepsl U
mapa.

O6bEM. OcHoBHbIE cBoiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJILHOTO Tapajuiesnienunena v ciaeactBus u3 He€. OObEM mnpsiMOol U
HAKJIOHHOW MPU3MBI, IWIMHIPA, MUPaMHUIbl 1 KoHyca. O0BEM mapa W MIapoBOTO
CerMeHTa.

KomOuHanuu Tenm BpaiieHUss W MHOTOrpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHMCaHHas okojo uwimHApa. Ilepeceuenne chepsr u mapa ¢
iockocThlo. Kacanme mapa u cdepsl miockocthio. [loHSTHE MHOTOTpaHHUKA,



OTIMCAHHOTO OK0JIO c(depbl, cdepbl, BNHCAHHOW B MHOTOIPAHHUK WM TEJO
BpaILICHUS.

[Tmomans MOBEpXHOCTH LMIMHIpA, KOHYca, IUIOMaab cepbl u e€ vacreil.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIONIANCH IMOBEPXHOCTEH
nonoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Pemienuwe 3amad Ha
IIJIOCKOCTH € UCTO0JIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHnit MHOTOIPaHHUKOB M TEJI BPAILICHUS: CEUYCHUS LIWJIMHIpa
(mapayyienbHO W TMEPICHANKYISIPHO OCH), CEUYCHHS KOHyca (mapajjieiabHbIe
OCHOBAHHUIO M MPOXOJIAIINE Yepe3 BEPIINHY), CEUCHHUS I1apa, METO/IbI OCTPOCHUS
CEUCHMH: METOJl CIIEJ0B, METOJI BHYTPEHHErO MPOCKTUPOBAHUSA, METO]I IIEpEeHOCca
CEKYIIEH MIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektopsl B mpocTpanctBe. Omnepauuu HaJ BEKTopamu. BekTopHoe
YMHOKE€HUE BEKTOpOB. CBoOilCTBa BEKTOPHOrO YMHOXeHHs. [IpsMoyrosbHas
cucTeMa KoopAauHaT B mipocTpaHcTBe. KoopuHaThl BekTopa. PaszinoxkeHue BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIA METOJ MpPH PEIICHUH TeOMETPUUYECKHUX
3ajad.

JIBUKeHUs B IPOCTPAHCTBE

JIBwxkenus: mpoctpanctBa. OtoOpaxkenus. [[BUKeHUST U paBEHCTBO (uryp.
OO6mue cBoMcTBa JBWKEHUWA. BuIbl ABWKEHUN: MapaUleNbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETpPHS, 3€pKajibHas CUMMETPHUS, MOBOPOT BOKPYT MPSIMOIl.
[TpeobpazoBanus nogodus. [psmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xxnanckoe BoCIMTAHME:

c(hOpMHPOBAHHOCTH IPAKIAHCKON MO3UIIMH 00YYaOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JieHA  POCCHMCKOro  0OIlecTBa,  NPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PAZIUYHBIX CTPYKTYp, SBICHUH,
IpoLeayp TpakIaHCKOro oOmecTBa (BbIOOPHI, ONPOCHl W JIPYroe), yMEHHUe
B3aUMOJCHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUH C HX
GYHKIUSMUA U HA3HAYCHHUEM;

2) naTpUOTHYECKOEe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUNUCKON I'pakJTaHCKOW HACHTUYHOCTH, YBXKEHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUMCKOM MAaTEMATUKH, IIEHHOCTHOE OTHOLICHHUE K
JOCTUKECHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE ATUX JOCTHKEHUM B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUICKOro Hapoaa, CPOpPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHUW HAYKH M JICSITEIbHOCTHIO YYEHOTO, OCO3HAHHUE
JUYHOTO BKJIaJIa B TOCTPOCHHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHUE:

3CTETUYECKOE OTHOLICHWE K MHpPY, BKIIOYAS 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEIICHUI, pacCykAeHU, BOCHPUUMUYHUBOCTh
K MAaTEMaTUYECKUM aCIEeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaAHHE:

c(OPMHPOBAHHOCTh, yMEHHUS TPUMEHSATH MaTeMaTHYeCKHe 3HAHUSA B
WHTEpecax 3JI0pPOBOTO U 0€30MaCHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUI U
OTIBIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUAX CIIOPTUBHO-03/I0POBUTEIBHOMN €S TEIbHOCTHIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTh K TpYyHIy, OCO3HAaHHWE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
pasnuyHbiM  chepam  TpOoPECCHOHATBLHOW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW ¥ €€ MPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOD
Oynymeld mpodeccMM H Peaju30BBIBAaTh COOCTBEHHBIC KWU3HCHHBIC TUIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUI0O W



caM0OOpa30BaHUIO Ha TMPOTSHDKEHUM BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OpPMHPOBAHHOCTh  DKOJIOTHUECKOW KYJIbTYpbl, TOHUMAaHUE BIIUSHUS
COIMAIbHO-D)KOHOMHYECKUX TPOIIECCOB HA COCTOSIHHE MPHUPOIHON M COIMATBHOU
Cpelbl, OCO3HAHUE I100ATBHOr0 XapaKTepa dKOJOTUYECKUX MPOOIIeM, OpUEHTAITUS
HAa TPUMEHEHHE MAaTeMAaTHMYeCKMX 3HAHWM [JIs pelieHus 3agad B 00sactu
OKpY>KaloIllel Cpe/bl, TUIAHUPOBAHUE IIOCTYNKOB M OLEHKHM HX BO3MOXHBIX
MOCJIE/ICTBUMN ISl OKPYKAIOIEH CPEeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKW MW  OOIICCTBEHHOW  IPAKTHKW, ITOHUMaHUE
MaTEMaTUYECKOM HayKH Kak cdepbl YeJIOBEUECKOW MeSTeIbHOCTH, JTaloB €€
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS LUBUJIU3ALMM, OBJAJCHUE S3BIKOM
MaTEeMaTUKH M MaTEeMaTHYECKOH KyJIbTYypOd KaK CpEICTBOM IIO3HAHHUS MUpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATeIbHOCTD
WHIUBUyAJIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIC JeHCTBUS

ba3oBble jjornyeckue aeficTBUA:

BBUBILITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKKM MAaTEMaTUYECKHUX
OOBEKTOB, TMOHSITUH, OTHOIIEHHH MEXAY MOHIATHAMH, (DOpPMYJIHUPOBATh
onpeaereHusl MOHATHI, yCTaHABIMBATh CYIECTBEHHBIN NpPU3HAK KiacCU(UKAIUH,
OCHOBAHMS 11 0000IIEHUS U CPAaBHEHUSI, KPUTEPHUH IMPOBOIUMOI0 aHAIIN3A;

BOCIIpUHUMATh,  (GOpPMYyIUpOBaTH U  MPeoOpa3oBBIBATH  CYKJICHUS:
YTBEPAMUTENIbHBIE U OTPULIATENbHBIC, EAMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHbIE;

BBISIBIIITH MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U NMPOTHUBOPEUNS
B (hakTax, MaHHBIX, HAOIIOMCHUSIX W YTBEPKACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y TPOTUBOPEUUI;

JeNaTh BBIBOABI C HWCIOJIb30BAHMEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX U
MHIYKTUBHBIX YMO3aKJIIOYEHUHN, YMO3AKIIOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOATENBHO AOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(OpsiMbl€ ¥ OT IPOTUBHOTO), BEICTPAUBATh apPryMEHTAIIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBOBL;

BbIOMpaTh crmoco0 pelieHus ydeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pelIeHMs, BbIOMpaTh  HaumboJee MOAXONAIMH ¢  y4eToM
CaMOCTOSTENIHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbCKie AeHCTBUA:



UCIOJIb30BaTh BOIPOCHI KAaK MCCIIENOBATEIbLCKUM WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCUPYIOIIME  MPOTHUBOpEUYHE,  MpodIiieMy,
yCTaHaBJIMBAaTh HMCKOMOE W JaHHOE, (hOPMHPOBATH TUIOTE3Y, aApryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA JKCIIEPUMEHT, UCCIIEIOBAHME
110 YCTaHOBJICHUIO OCOOCHHOCTEH MareMaTHuecKoro o0beKTa, SBJICHUS, TIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIAY 00bEKTaMU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yjbTaTam
NPOBENEHHOTO  HAOJIIOIEHMs, UCCIEIOBaHUSA, OLEHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMIpOllecCa, a TakKKe BbIABUTAThH
MPE/OIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBIISITh J€(UUUTHI MHPOpPMALIUU, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOTIPOC U TSI PEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHATU3UPOBATH,
CHUCTEMAaTHU3UPOBATh M HWHTEPIPETUPOBATH WHOOPMAIUIO Pa3IMYHBIX BHUAOB M
dbopm npencraBiIeHus;

CTPYKTYypUpOBaTh HH(OPMAINIO, MPEACTABIATh €€ B pasIUYHBIX (Qopmax,
WUTIOCTPUPOBATH Tpaduyuecky;

OLICHUBATH HaIEKHOCTD uH(pOpMaIuu o CaMOCTOSITEIIbHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA

OOmenmne:

BOCIIPHHUMATh U (OPMYJIMPOBATH CYXKIACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU  OOIICHUS, SICHO, TOYHO, IPAMOTHO BBIP@KAaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHCHHUS IO XOJy PELICHHUS 3a/auu,
KOMMEHTHPOBATh TOJTyYCHHBIH PE3YIIbTaT;

B XOJI¢ OOCYXXJICHHS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOU TEMHI,
npoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHUS C CYXKJICHHSIMH JIPYTUX YYaCTHUKOB
nuainora, oOHapy)XKMBaTh pa3jIM4Me M CXOJCTBO IMO3WIHN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOTIIACHS, CBOM BO3PAKCHUS;

NPEICTABISITh PE3YJIBTAThl PEIICHUS 33J1auH, YKCIIEPUMEHTA, UCCISIOBaHUS,
IIPOCKTa, CaMOCTOSITEIIbHO BBIOMpaTh (opMaT BBICTYIUICHHUS ¢ Y4YETOM 3ajaad
IIPEe3eHTAlMA U OCOOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe YHUBepcaJbHbIE YUeOHbIE NeiCTBUSA
Camoopranuszanus:



COCTaBJIAATh IJIAH, aJITOPUTM PELIEHUS 3a/1ayM, BEIOUPATh CIIOCOO pEelIeHUs ¢
y4€TOM HUMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH ¢ yU€TOM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIb, 3JMOLMOHAIbHBIM HHTEJVIEKT:

BIaJ€Th  HABbIKAMU  [IO3HABaTEJbHOM  pedrekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEUCTBUN U MBICIUTEIbHBIX MPOLIECCOB, UX PE3yIbTATOB, BIAAEThH
crocobamMM CaMOIIPOBEPKH, CAMOKOHTpPOJSI IpolLecca M pe3yjbTara pelieHUs
MaTeMaTHUYeCcKOH 3a1auu;

OpeIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEIICHUU 33JauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTATA LEIU U YCIOBUSAM, OOBSICHITH IPUUMHBI
JOCTHKEHUSI WM HEAOCTHIKEHUSI pe3ysIbTaToOB NEATEIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1€ATEIbHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U MHAMBUAYaJIbHON
paboTbl TOpH pelIeHUuH Y4YeOHBIX 3aJa4, MPUHUMATh LEJIb COBMECTHOU
NEeSATEIbHOCTH, IJAHUPOBATh OPraHM3ALMI0 COBMECTHOM pPabOThI, pacrpeaeisiTh
BUJIbI paboOT, JOrOBapUBaThCS, OOCYXJaTh MPOILECC U Pe3yJbTar padoThI,
000011aTh MHEHUS HECKOIBKHX JIIOCH;

y4acTBOBaTh B I'PyHNOBBIX (opMax paboTel (0OCyx aeHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbI» M HHBIE), BBIIOJHATH CBOK 4YacTh pabOTBl U
KOOPJMHUPOBATh CBOM JACHCTBUA C JPYrMMHU YJE€HAMU KOMAaHIbl, OLIEHUBATh
KayecTBO CBOEro BKJIaJa B OOLIMK MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHHKaMHU B3aUMOJIEUCTBHUS.

INPEJMETHBIE PE3YJIBTATDHI

K koniy 10 kinacca o0yyaronuiicss HAy4uTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH IOHSATHSIMH CTEPEOMETPUM MpU
pELIEHNH 33724 ¥ IIPOBEACHUN MaTEMAaTUYECKUX PACCYKICHUM;

e TPUMEHATH AKCHOMBI CTEPEOMETPUN W CIEACTBHS U3 HUX IIPU PELICHUU
r€OMETPUYECKHX 3a/aY;

e KJacCU(UIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IIJIOCKOCTEN B POCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IIPOCTPAHCTBE;

e CBOOOJHO ONEpUPOBAaTH TMOHATHUSAMHU, CBSI3AHHBIMM C yIJIaMH B
IIPOCTPAHCTBE: MEXKAY MNPAMBIMU B IPOCTPAHCTBE, MEXAY IPSIMOH H
IIJI0OCKOCTBIO;

e CBOOOJHO ONMEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pacIiO3HAaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHMKOB (TIpH3Ma,
nupamMuia, NPSMOYTOJIbHBIN Mapaiienenunesn, Kyo);

e KJIACCH(UIUMPOBATH  MHOTOTPAaHHUKH,  BBIOMpass  OCHOBaHUS  JUIA
KJ1accupuKaIum;

e CBOOOJHO OINEPUPOBATH  TMOHSATHUSMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

e BBINOJIHATH napajielibHOE, LEHTPAIILHOE u OpTOrOHAJIBHOE
NPOEKTUpOBaHUE (UTYP HA TIOCKOCTb, BBINOJIHATH M300pakeHust puryp
Ha IJIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BUJ] CBEpXY, COOKY, CHU3Y;

e BBIYUCIATH  IUJIOIIAAM  IOBEPXHOCTEH  MHOTOIPAHHHUKOB  (TIpHU3Ma,
nupamMuaa), FeOMETPUUYECKUX Tel ¢ IPUMEHEHnEM (HopMyI;

e CBOOOJIHO OINEPUPOBATH MOHATHUAMH: CUMMETPHS B MPOCTPAHCTBE, IIEHTP,
OCh M IUIOCKOCTh CHUMMETPHUH, IEHTP, OCh M IUIOCKOCTh CHUMMETPHUU
duryps;

e CBOOOJIHO OINEPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpJMHATaM B MPOCTPAHCTBE;

e BBIMNOJIHATH ACHUCTBUS HaJl BEKTOPAMU;

e pewmiaTh 3aJaud Ha JOKa3aTeJIbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HaxXO0JCHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSISI U3BECTHBIE METObI
MIPU PEIICHUU MAaTEMAaTHUYECKUX 3aJ1ay MOBBIIIEHHOTO W BHICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATH NPOCTEUINHME MpPOrpaMMHBIE CPEACTBA U  DIECKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKUX 3a/1ay;

e WU3BJIEKaThb, MNPeOOpPa3OBBIBATh U HMHTEPHPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, MPEeACTaBICHHYIO Ha
yepTekax U pUCYHKAX;

e TMPUMEHATH T[OJYyYECHHBbIE 3HAHUA HA MPAKTUKE: CpaBHUBATh U
aHaJM3UPOBATh PEAIbHBIE CUTYyAllUH, MPUMEHSATh U3YUYEHHBIE MOHATHS B
mpolecce TMOMCKAa pPElIeHUs MaTeMaTU4eckd  copMyIupoBaHHOU
po0JieMbl, MOJEIUPOBATh pPEalbHbIE CHUTYallMd Ha S3bIKE T€OMETPHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJICNIH C UCIIOIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUN W TEOopeM, ammapara aiareOpsl, perarh MPaKTHYEeCKHE 3a/auu,
CBSI3aHHBIC C HAXOXKJACHUEM I'€OMETPUUYECKUX BEJIMYUUH;

e HMETh NPEJCTaBICHUS OO0 OCHOBHBIX JTalax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa Pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiacca oOyyaromuics HayqIuTCs:



CBOOOJTHO OIEPUPOBATHh TMOHATUSIMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHHYECKONM U chepuyeckod MOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
NOJIyYEHUS,

ONEPUPOBATH MOHITUSAMHU, CBSI3aHHBIMU C TEJIaMU BPAICHUS: HUIUHIPOM,
KOHYCOM, c(hepoil 1 mapom;

pacno3HaBaTh Teda BpamieHus (UWIUHApP, KOHYC, cdepa U IMap) U
OOBSACHSTH CIIOCOOBI MTOTYYESHHSI TEJl BPAIICHUS;

KJIacCU(DUIIMPOBATH B3aUMHOE PACIIONOKEHUE C(Hephl U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpalleHUs,
00BEMBI U TUIOHIAJM MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJI BpallleHHS,
reOMETPUYECKUX TeJ C MPUMEHEHUEM (POpMYII;

CBOOOJ/IHO OINEPUPOBATH MOHATHUAMH, CBA3aHHBIMU C KOMOWHAITUSIMU TEJl
BpallleHHs] 1 MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIA B chepy H
OMKCAaHHBIA OKOJIO cdepbl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WUIIU TEJIO
BpalleHNS;

BBIYHMCIISITh COOTHOIIEHUS MEXY TUIOMIAIMU MOBEPXHOCTEH U 00bEMaMU
II0JIOOHBIX TEII;

n3o0paxarh u3yudaemble (UTYpHI, BBIMOJHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTDH CEUCHHUSI TEJI BPAILICHHUS;

W3BJIEKAaTh, WHTEPIPETUPOBATH W MPEOOPa30BBIBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MPEJCTaBICHHYI0 Ha
yepTekax U pUCYHKAX;

CBOOOJTHO OIEpUPOBATH MOHSITUEM BEKTOP B MIPOCTPAHCTRE;

BBITIOJIHATH ONEpallMK HaJl BEKTOPAMU;

3a/1aBaTh IUNIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIMHAT;
peuaTh reOMETPUYECKUE 3aa4l Ha BBIUUCICHUE YIIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMU, BBIYMCIICHUE PACCTOSHUN OT TOYKUA JO IUIOCKOCTH, B
1[eJIOM, HAa TPUMEHEHHE BEKTOPHO-KOOPAMHATHOT'O METO/1a MIPU PEIICHUU;
CBOOOJHO ONEPUPOBATh TMOHSATUSIMHU, CBSI3AHHBIMU C JBUXKEHHUEM B
NPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUN;

BBITIOJIHATh W300pa)KCHHUS MHOTOTPAHHUKOB W TEN BpalieHUs MpHu
MMApAJUICIBHOM  [EPEHOCE, LEHTPAJIbHOM CUMMETPUH, 3E€PKAIbHOU
CUMMETPHH, MIPU TTOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHUs TOI00MS;
CTPOUTH CEUEHHS]I MHOTOTPAHHHKOB M TE€J BPALlCHUS: CEUCHUS LWJIUHIPA
(mapauienbHO M NMEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (TIapajuiesibHbIe
OCHOBAHUIO U IPOXOASIIME YEPE3 BEPILIUHY ), CEUCHUS 1Iapa;
HCIIOJIB30BaTh METOAbl IMOCTPOCHUS CEUEHHI: METOH CIEA0B, METO]
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO]I IEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPKICHNUS,
MPUMEHSATh TEOMETpHUECKUEe (DAKTBHI JIJISI PEHICHHUS CTEPEOMETPUUYECKUX
3a7a4, NOPEAIOJararoliuX HECKOJBKO IIaroB pELICHUs, €CIIM YCIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOU M HESIBHOU (popme;

pelmars 3aJa4yd Ha JIOKAa3aTeJIbCTBO MATEMAaTHYECKUX OTHOLIEHUW W
HAXOXKJICHUE TEOMETPUUECKUX BEIINYMH;

MIPUMEHSATh MPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIIEHUU CTEPEOMETPUUECKUX 3a/1a4;

IPUMEHATh  TMOJYYEHHbIE  3HAHUA  HA  MPAKTUKE:  CPABHUBATb,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYALlUU, IPUMEHSATh U3YUYCHHBIC
MOHATHS, TEOPEMBI, CBOMCTBA B IIPOLECCE IIOUCKA  PEIICHUS
MaTeMaTU4eCKu  CPOPMYJUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
pEabHBIE CUTyallMM HA SI3bIKE T€OMETPUH, HUCCIENOBATH IMOCTPOCHHBIC
MOJIEJIM C MCHOJIb30BAHUEM TEOMETPUUYECKUX TMOHATUA U TEOPEM,
ammapara ajreOpbl, pemarh MNPAaKTUYECKUE 3aJlaud, CBSI3aHHBIE C
HAXO0XJICHUEM I'€OMETPUUYECKUX BEIIUYHH;

MMETh TPEJCTaBICHUsI 00 OCHOBHBIX 3Tamax pa3BUTHUS TCOMETPUHU Kak
COCTaBHOM 4acTH (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne HanmeHnoBaHMe pa3jeioB U TeM (undposrbie)
n/n NMporpamMmsblI Bcero Konrpoabueie | Tpakruteckue o0pa3oBartejibHbIE
padoThI padoTsbI pecypen
1 BBenenue B ctepeoMeTputo 23 1
) B3aumHoe pacnionoxeHue npsiMbIx B 6 !
IPOCTPaHCTBE
3 [TapannenbHOCT NPSAMBIX U IUNIOCKOCTEN B g
MPOCTPAHCTBE
4 HepneHz[mEyﬂﬂpHOCTL HPSMBIX U ’s
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYrael 1 paccTosIHUA 16 1
6 MHororpaHHuku 7 1
BekTopbl B IpocTpaHCTBE 12
g HOBTOPCHI/IC, 000011IeHNE U CUCTEMATH3ALH 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB II1O ITPOTPAMME 102 6 0




11 KIIACC

KoanuectBo 4acon DJIeKTPOHHbIE
No /it HaumeHnoBaHue pa3iesioB 1 TeM Komrpomsusre Mpaxriseckie (undposBbie)
NpPorpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypebi
1 AHanmuTr4yeckas reoMeTpus 15 1
) [ToBTOpeHwue, O606IJ.[CH%C u 15 1
CHUCTEMaTHU3aIMs 3HAHUI
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaau moBepXHOCTH U 00BEMBI 9 1
KpPYTJIBIX TEJ
6 JBrxkeHUst 5 1
. [ToBTOpEHME, o6o6meH%e u 17 )
CHUCTEMaTHU3aIMs 3HAHUM
OBHIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne

/o

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoTsbI

IIpakTHYeckue
padoTsbI

JlarTa
H3y4YeHUs

DJIeKTPOHHbIE
nu@posbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IIpaBUJIa U300paKEHUS Ha
PHUCYHKE INIOCKOCTH, IapaJlieIbHbIX
IpSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA

[lonsTHA cTepeoMeTprn: TOUKA, IpsMas,
IUIOCKOCTh, MPOCTPAaHCTBO. OCHOBHbBIE
npaBuIia H300paKCHUS Ha PUCYHKE
IJIOCKOCTH, MapaJJICIbHBIX IMPAMBIX
(O0Tpe3KkoB), cepeIMHbI OTPE3Ka

[oHsTHS: TIepeceKaroIrecs MIOCKOCTH,
TIEPECEKAIOIINECS TPSIMAsi U TIOCKOCTD;
MOJYIPOCTPAHCTBO

[TonsTHs: nepecekaronecs MIOCKOCTH,
HIepeceKaroIuecs MpsiMas U IIIOCKOCTb;
HOJIyIPOCTPAHCTBO

MHororpanHuKu, n300paxkeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00bEKTOB

MHororpanHuKu, n300paxkeHne
IPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIECTBYIOIUX 00BEKTOB

AXCcroMEI CTCPCOMCTPHU U IICPBLIC




CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUN U TIEPBHIE
CIIEICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctBus n3 HuX. CriocoObl 3aaHus
MPSMBIX U IJIOCKOCTEW B TPOCTPAHCTBE.
O0603HaueHUs MPAMBIX U TUIOCKOCTEN

10

N3obOpaxenue cedeHunit mupamMubl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIST Yepe3 X
pé6pa. N3o0pakeHue nepeceueHus
MOJTyYEHHBIX TUIOCKOCTeN. PackpamuBanue
MIOCTPOCHHBIX CEUYCHHUI PA3HBIMH I[BETAMH

11

N300pakeHue ceueHni MUpaMuibl, Kyoa u
[IPU3MBI, KOTOPBIE ITPOXOJIAT Yepe3 UX
p€bpa. M3o0pakeHne nepeceyeHus
HOJTYYEHHBIX TIOCKOCTEH. PackpaimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMU LIBETAMU

12

N3ob6paxenue cedeHunit nupamuabl, Kyba u
MPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 X
p&opa. M3o0pakeHue rnepeceycHus
MOJYYEHHBIX IIOCKOCTEN. PackpammBanne
MOCTPOEHHBIX CEYECHUN pa3HbIMU I[BETAMU

13

N300pakeHne ceueHuil mupaMupl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOJAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUEHUH Pa3HBIMU I[BETAMH

14

Merton crnenoB [uisd MOCTPOEHUS CEUEHUI




15

Meron cnefoB sl HOCTPOEHUS CEYEHU M.
CBolicTBa epeceyeHnii NpsIMbIX U
MJIOCKOCTEN

16

Mertop ciesioB AJist IOCTPOCHUS CEUSHHIH.
CBolicTBa Nepece4eHU MPSIMBIX U
IJIOCKOCTEN

17

[Toctpoenue ceuenuii B mupamuie, Kyoe
1o TpémM Toukam Ha pEéopax. Co3manue
BBIHOCHBIX qepTemeﬁ U 3aI1MCh 11aroB
MOCTPOCHUS

18

[ToctpoeHue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX qepTemeﬁ M 3aI1MCh 11aroB
MOCTPOCHUS

19

[TocTpoeHue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEHN U 3aUCh IAaroB
MTOCTPOECHUS

20

[MoctpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEHN M 3aMUCh IAaroB
IIOCTPOEHUS

21

[ToBTOpeHue nmnanumerpun: Teopema o
POMOPIHUOHANBLHBIX oTpe3kax. [Tomooue
TPEyroJbHUKOB

22

[ToBTOpenue mranumerpuun: Teopema
Menenas. PacdeTsl B ceUeHHAX HA
BBIHOCHBIX uepTexax. Mcropus pa3BUTUS
TJIAHUMETPHUHU U CTEPEOMETPHH




23

KourponbHas padbora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anmHOe pacnonoxeHue npsmMbIX B
npoctpancTBe. CKpenBaonIecs
npsiMble. [Ipu3Haku cKkpermBaromuxcs
npsmbIx. [lapannensHele npsMbIe B
MIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUY U
€MHCTBEHHOCTH NPSIMOM MapaJliesIbHON
JAHHOM MPSMOM, IPOXOIALIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIKAIIlEH HA JaHHOU
npsMoil. JleMMa o nepeceuenun
NapaJuIEIbHBIX MPSAMBIX INIOCKOCTBIO

26

[TapamnensHOCTB TpexX NpsAMbIX. Teopema o
TpEX MapajuIeNbHbIX NpsAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSAMBIX

27

[TapannenbHOE TPOEKTUPOBAHUE.
OcHoBHBIE CBOICTBA NapajlIeIbLHOTO
npoektupoBanus. M3o0paxxeHne pasHbIx
¢buryp B napamienbHONU MPOEKINN

28

enTpanbHas npoekuus. Yroui ¢
COHAIIPABJIICHHBIMA CTOPOHAMHU. YTOJI
MEXIY NPSAMbIMU

29

3aauy Ha 10Ka3aTeabCTBO U
UCCIIEI0BAHUE, CBS3aHHBIE C
PAacCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapauIeNnbHOCTE NPSAMOMN U
IIJIOCKOCTH B NpocTpaHcTse. [Ipu3nak
NapaJuIeIbHOCTU IPSIMOM U TIOCKOCTH.




CaolicTBa napauieaIbHOCTH IPSIMON U
IUIOCKOCTH

31

I'eomeTprueckue 3a1a4n Ha BEIYUCIICHUE U
JI0KA3aTeNIbCTBO, CBSI3aHHBIE C
N1apaJUIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B [IPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOIALLETO Yepe3
JTAHHYIO TIPSIMYIO Ha YEPTEKE U
MapajuieNIbHOTO APYrou npamoi. Pacuér
OTHOLIEHU

33

[NapannenbHas mpoeKIus, IPUMEHEHUE
JUTSL TIOCTPOCHUS CCUCHHI Ky0a H
napayenenuneaa. CoiicTea
napasuieJienue1a ¥ mpu3Mbl

34

HapaHHCHBHLIC IIJIOCKOCTH. HpI/I3HaKI/I
MnapaiCIbHOCTH ABYX IUIOCKOCTEH

35

Teopema o mapannenbHOCTH U
€MHCTBEHHOCTH TIJIOCKOCTH, TTPOXOISIIIEH
yepe3 TOUKY, He MPUHAAISKAITYIO TaHHON
IUIOCKOCTH U CIEJICTBUS U3 HeE

36

CBoiicTBa napajyieNbHBIX IIIOCKOCTEN: O
NapaJlyIeIbHOCTH MPSAMBIX IIEPECEUEHUS
P MIEPECEUECHHUH JABYX MapaJICIbHbIX
IJIOCKOCTEN TPEThEM

37

CaoiicTBa mapanienbHbIX JI0CKOCTEH: 00
OTpe3Kax NapayjiebHbIX MPSIMBbIX,
3aKJIFOUEHHBIX MEXK]Ty MapajljieIbHbIMU
IUIOCKOCTSIMM; O TIEPECEUEHNUH MTPSIMOM C
JBYMS TapaJljIeIbHBIMU MJIOCKOCTSIMU




38

[ToBTopenue: Teopema [Mudaropa Ha
IUIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPUS
PSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napaenenunena

41

Brrurcnenue UIMH OTPE3KOB B KyOe U
IPSMOYTOJIBHOM NapajuieIeUIENe

42

[IepneH qUKyISAPHOCTD MIPSAMOMN U
iockocTy. [Ipusnak
NEePHEHANKYISIPHOCTH IIPSIMOM U
IIJIOCKOCTH

43

[IepnenquKyISIPHOCTD IPSAMOMN U
miockocTy. [Ipusnak
NEPHEHANKYISIPHOCTH IPSAMOM 1
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAHUY U
€MHCTBEHHOCTH IPSIMOM, MPOXOAIeH
yepe3 TOUKY IPOCTPaHCTBA U
NEePHEHANKYJISIPHON K MJIOCKOCTH

45

[InockoCTH ¥ NEepIEHINKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

46

[ImocKOCTH U NEPIIEHIUKYIIIPHBIE UM
IpsIMbIE B MHOTOTPaHHHUKaX

47

[lepnieHuKyIIp M HAKJIOHHAS.
[TocTpoeHne nepneHuKyspa U3 TOUKH Ha
IPSIMYIO

48

[IepnenauKyIsip 1 HaKJIIOHHAS.




[TocTpoenue nepneHaUKyIsIpa U3 TOUKH HA
IPSIMYIO

Teopema o Tpéx nmepHeHAUKYIsIpax

49
(npsiMast u oOpartHas)

50 Teopema o TpEX neprneHANKYIApax
(mpsimast 1 oOpaTHast)

51 Yron Mexay CKpeuMBaroIuMUCS
PSIMBIMHU
[Touck nepneHIUKyISIPHBIX TPSIMBIX C

52 MTOMOINIBIO IEPIECHIUKYJISIPHBIX
IIJIOCKOCTEN

53 OpToroHaiabHOE IPOEKTUPOBAHKE
[TocTpoenue ceyeHuit Kyoa, MpU3MBI,

54 MPAaBUJILHON MUPAMHU/JIBI C TOMOIIIBIO
OpPTOTOHAJILHOM MPOEKIUN
[TocTpoenue ceuenuii kyba, mpu3Msl,

55 MPaBWILHON MUPAMU/JIBI C TOMOIIBIO
OPTOTOHAJILHOM ITPOEKIIUU
CumMeTpust B IPOCTPAHCTBE

56 OTHOCHTEIIBHO IUI0CKOCTH. [Inockoctn
CUMMETPHUI B MHOTOIPaHHUKAX

57 [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMON U
IIJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

53 [IpaBuiabHBIE MHOTOTpAaHHUKH. Pacuér
paccTosHUM OT TOYKHU 0 IJIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsSHUM OT TOYKHU J0 IJIOCKOCTH

60 CrniocoObl OyCTUTh NEPIEHAUKYIISAPBI:




CUMMETpHUS, CABUT TOUYKHU I10
napauiesIbHON IpsIMO

61

CaBur no HemnapasieabHON MPSIMOU,
WU3MEHEHUE PACCTOSHUN

62

KonTponbHas padota "B3aumnoe
pacIoNOKEHUE MPAMBIX U INIOCKOCTEN B
npocTpaHcTse"

63

[ToBTOpEHUe: yros Mex 1y NpsSMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUS B
POM3BOJILHOM TPEYTOJIBHHUKE, TEOpEeMa
KOCHHYCOB

64

[ToBTOpEHUE: YyTrONI MEXKTY
CKPELIMBAIOIUMHUCS MTPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerpuyeckne MeTO bl BBIYMCIICHUS
yrila MeXAy IIPSMBIMU B MHOT'OTPaHHUKAX

66

JIByrpanusiii yroj. CBONCTBO JMHEWHBIX
YIJIOB JBYT'PAHHOIO yria

67

[lepnenaukynsipubie miockoctu. CBOICTBA
B3aMMHO TEPIIEHINKYISIPHBIX MIOCKOCTEH

68

[Ipu3Hak neprneHuKyJISpHOCTH
IIJIOCKOCTEW; TEOpEMA O MPSMOKN
IIEPECEUCHHUS IBYX IUIOCKOCTEH
NEPIEHIUKYJIPHBIX TPEThEN MIOCKOCTH

69

[IpsmoyronbHbIM napauienenunesn; Kyo;
U3MEpPEHUs], CBOMCTBA IPSMOYTOJIBHOTO
napasuiejenunena

70

Teopema 0 nraroHany NPAMOYTOJIBHOTO




napaiejaenumneaa u CJICACTBUC U3 Hee

71

CrepeomeTpuuecKre U MPUKIIAIHbIE
3aJ1auu, CBSI3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM NIPAMBIX U IINIOCKOCTH

72

[ToBTOpEHME: CKpEIMMBAIOIINUECS IPSMEBIE,
napajuiebHbIC MJIOCKOCTH B CTaHAAPTHBIX
MHOTOTpaHHHKaX

73

[Tapa mapanienbHbIX IIOCKOCTEH Ha
CKPEIMBAIOIINXCS MPSMBIX, PACCTOSHUE
MEXIy CKPEIIUBAIOIIMMHUCS IPSIMBIMH B
MPOCTBIX CUTYAITHSIX

74

PaccrosHue oT TOUKHU 10 IIJIOCKOCTH,
pacCTOAHHEC OT HpHMOﬁ J0 IINIOCKOCTHU

75

Boruncnenue paccTossHUN MEX Ty
CKPELIMBAIOIIHUMHUCS NPSIMBIMHU C
IIOMOILBIO TIEPIICHANUKYJIIPHOM IUIOCKOCTH

76

TpéxrpaHHblll yroj, HEPaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOpPEMBI KOCHHYCOB U CUHYCOB JJIS
TPEXTPAaHHOTO yria

77

DneMeHTHI CPepUICCKON TCOMETPHH:
reoIe3nYeCKUe JIMHUU Ha 3eMIIE

78

KonTtponpHas padora "Yrisl u
paccTossHus"

79

CucremaTtu3zanus 3HaHul "MHOTOrpaHHUK
U €T0 DJIEMCHTHI"

80

I[Tupamuga. Buasl nupamua. [lpaBunsHas
nipamMua




[Ipusma. Ilpsimast 1 HAKJIOHHASI IPU3MBI.

81 1
[IpaBuibHasg npuzma

20 [Ipsamoit napayienenunes, |
IPSIMOYTOJIbHBIN Mapajienenumnen, Kyo

23 Brimykiibie MHOTOTpanHuku. Teopema |
Ditnepa
Brinykiibie MHOrOrpannuku. Teopema

84 Oitnepa. [IpaBuiibHbBIC U TTOJIYITPaBUIIbHBIE 1
MHOTOTpaHHUKHU

85 KontponpHas padora "MHororpaHHUKH" 1

26 [TonsTHe BeKTOpa Ha IIOCKOCTH U B |
IPOCTPAHCTBE

87 CyMma BEKTOpPOB 1

88 Pa3zHOCTh BEKTOpPOB 1

89 [IpaBuio mapannenenumnena 1

90 YMHOK€EHNE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
IJIOCKOCTH

92 CkansipHOe Tpou3BeICHNE 1

93 Brruucnenue yria Mexay BEKTOpaMu B |
IIPOCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

97 [Ipocreiiue 3aa4n ¢ BEKTOpaMu 1

98 O0001IeHre 1 cucTeMaTu3alus 3HaHui 1




99 O06o0menre u cucreMaTH3alus 3HaHu! 1
100 Hrorosast KoHTpOJIbHASA paboTa 1
101 Hrorosas koHTponsHas padbota 1
102 O0o001IeHre U cucTeMaTH3aIus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Hara nudposbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTnueckue
Bcero u3ydeHusi | oOpa3zoBare/bHbIe
padoThI padoThI
pecypcsl
) [ToBTOpenue Temsl "KoopauHaTel BEKTOpa |
Ha TJIOCKOCTH U B MPOCTPAaHCTBE"
) [ToBTOpenue Temsl "CkansipHoe 1
IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Bpruncienue yria |
MEX]ly BEKTOpaMH B IIPOCTpaHCTBE"
4 IToBTOpeHue TeMsbl "Y paBHEHUE NIPSIMOH, |
MPOXOIAIIEH uepe3 ABE TOUKU"
5 VYpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3KaxX
6 VYpaBHeHUE IIOCKOCTH, HOPMAJIb, |
yYpaBHEHUE IUIOCKOCTH B OTPE3KaxX
7 BekropHoe npousBeneHue 1
? JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE 1
IIPOrpaMMHUPOBAHHE
9 JIuHeliHbIe HEPABEHCTBA, JIMHENHOE 1
IIPOrpaMMHUPOBAHUE
10 AHanuTHYecKnue METObI pacuéra yria |
MEXy IPSIMBIMA B MHOTOI'PaHHUKAX
1 AHanuTHYECKHEe METOBI pacyéra yria 1
MEX]Ty MIOCKOCTSMU B MHOTOTpaHHUKaX
12 @opMyia pacCTOSIHUS OT TOYKH J10 1




IJIOCKOCTU B KOOpAHWHATAX

HaxoxneHue paccTOsIHUM OT TOUYKH 10

13
MJIOCKOCTH B KyOe

14 HaxoxeHnue paccTOsIHHI OT TOYKH /10
MIJIOCKOCTH B TIPABUJILHOM MUPAMU/IE

15 KontponbHas padora "AHamuTuyeckas
reomeTpus"”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHHIE
MHOT'OTPaHHUKH

17 CedeHMsI MHOTOI'PaHHUKOB: METO/I CJIEA0B
CeueHuss MHOTOTPaHHUKOB: CTaHIaPTHBIC

18 MJIOCKOCTH, TepeceyeHus IPSIMbIX U
IIJIOCKOCTEN

19 [TapanienbHbie MPsIMbIE U TNIOCKOCTHU:
HapajuleIbHbIE CEUEHUS

20 [TapamienbHble MPsMBbIE U TJIOCKOCTH:
pPacy€T OTHOLIEHUN
[TapamienbHble MPsIMbIE U INIOCKOCTH:

21 YIJIBI MEX/y CKPEIIMBAIOIIUMHUCS
PSIMBIMU
[leprien Ky IIpHBIE IPSIMBIE U

” IJIOCKOCTH: CTaHJapTHBIE Mapbl
MEePHEHANKYISIPHBIX MIIOCKOCTEN U
MPSIMBIX, CHMMETPUN MHOTOTPAaHHUKOB
[leprien UKy IIpHBIEC TIPSIMBIE U

23 MIJIOCKOCTH: TE€OpEMa O TpeX
MepHeHANKYISIpax

24 IlepnienAMKyIJISIpHBIE IPSIMBIE U




IJIOCKOCTH: BBIYMUCIICHHA JJIMH B
MHOI'OrpaHHUKax

25

[ToBTOpEHME: TIOIIA M
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIJIS
riomiaied, cooopakeHus moaoous

26

IloBTOpEHuME: IIIOIAAN
MHOT'OYTOJIbHUKOB, (DOPMYJIBI 17151
TJI0IAJEH, COOOpaXKEHUS MOI00u S

27

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIsS
riomiaie, cooopaxkeHus moaoous

28

[Inomanu ceyeHnii MHOTOrPaHHUKOB:
IJIOIIaAN TOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaXKeHUs MO00us

29

[Tnomaau cedyeHnii MHOTOrpaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTu, COOOpakeHUsI MOA00HS

30

Konrponsnas pabora "IloBropenue:
MHOI'OI'PaHHHUKH, CEYEHUS
MHOTOTpaHHUKOB"

31

O06BéM Tema. O0BEM MPSIMOYTOIBHOTO
napauenenumnena

32

3agauun 00 yABOCHHHM Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKIINHU yriia

33

CrepeomeTpuyecKue 3a7auu, CBSI3aHHBIE C
00BEMOM TIPSIMOYTOJIBHOTO
napaienenumnena

34

[IpuknanHbie 3a7a4u, CBSI3aHHBIE C




BBIUHCIICHHEM 00BbEMa MpsAMOYT'OJIbHOT'O
napaujiciIcimicaa

35 OO0BEM TIPSIMOM TPU3MBI
36 CrepeomMeTpHUeCKHE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BbEMOB MPSIMON MTPU3MBI
37 [TpuknagHbie 3a1a9n, CBSI3aHHBIE C
00BEMOM IIPSIMON TPU3MBI
Breraucnenne 00EMOB TEI ¢ IIOMOIIBIO
38 omnpenenéHHoro uHTerpaina. OobEM
HaKJIOHHOH TIPH3MBbI
Brraucienre 00bEMOB TEI ¢ IIOMOIIBIO
39 onpenenéHHoro uaTerpaiga. Oopém
MU PAMH/TBI
40 ®opmyna 00béMa nmupamuasl. OTHOLICHHE
00BEMOB ITHUPAMHUJ C OOIITUM YIJIIOM
& 0
41 dopmyna o6béMa mupamusl. OTHOLIEHUE
00BEMOB ITHPAMHJ C OOIITUM YIJIIOM
O0be 0
4 CrepeomMeTpHuUeCcKHe 3a]1a4H, CBI3aHHBIC C
00BEMaMH HAKIIOHHOM MPU3MBbI
43 CrepeomeTpuuecKue 3a1a4u, CBSI3aHHbBIC C
00BEMaMK THPAMUTBI
[Tpuxmagaeie 3agaun 1mo Teme "OOBEMBI
44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOM
MIPU3MBI
45 [Tpuknagasie 3amaun mo Teme "OOBEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI
46 [Ipumenenue o0bEMOB. Borunicnenue

pacCTodHuAd 10 IIOCKOCTH




Konrponbnas padora "O6bém

47 |
MHOTOTpaHHUKA
[ununaapudeckas MOBEPXHOCTb,

48 00pa3yromue MUJINHIPUIECKOM
MOBEPXHOCTHU

49 HMumuaap. [Ipsamoit kpyroBou HUIMHAP.
[1nomaas NTOBEPXHOCTH HUIMHAPA

50 Konunyeckasi moBepXHOCTh, 00pa3yroIiue
KOHMYECKOHM nmoBepxHocTH. Konyc

51 Ceuenne KOoHyca MIOCKOCTHIO,
MapasuieIbHON MJIOCKOCTA OCHOBAHUS

5 VYceuénnplil konyc. M3o00paxkeHue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTU KOHYCa
CrepeoMeTpuyecKkue 3aaun Ha

55 JI0Ka3aTeIbCTBO M BEIUMCIIEHHE,
MOCTPOEHUEM CEUCHUH ITUINHAPA, KOHyCca
CrepeomeTpuueckme 3a1a4u Ha

56 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOEHUEM CEUCHHH ITUINHAPA, KOHyCa

57 [TpuxiagHbie 3aa4n, CBA3aHHbIE C
IUATUHIPOM

53 [TpuknagHbie 3a1a4n, CBSI3aHHBIE C
LHUAJTUHIPOM

59 Cdepa u map




60

[Tepeceuenue cdepsl u mapa ¢
iockocteio. Kacanue mapa u cdepsl
IUIOCKOCTHI0. Buy 1 m300paskenne mapa

61

[Tepeceuenne cdepbr u mapa ¢
rockocThio. Kacanue mapa u chepbl
IUIOCKOCThI0. Bun u n3o6paxenue mapa

62

VYpaBuenue coepsl. [lnomans chepol u eé
yacTen

63

CummeTtpus cdepsl U mapa

64

CrepeoMeTpuyecKkue 3aauu Ha
JIOKA3aTeNIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO CEpOoit U mapom,
MOCTPOCHUEM UX CEYEHHI MIO0CKOCTHIO

65

CrepeoMeTpUYECKHE 3a/1aud Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE CO c(epoii U mapom,
MOCTPOCHHEM MX CEUCHHI TUIOCKOCTHIO

66

[TpuxnagHbie 3aa4u, CBI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTh Ha MIOCKOCTH,
BBIYHUCJIICHUA B OKp}I)KHOCTI/I, CTaHI[apTHI)Ie
oa00us

68

Paznuunsnie KOM6I/IHaLII/II/I TCJI BpallICHUSA U
MHOT'OT'PpaHHUKOB

69

3anauu o teMe "Tena U MOBEPXHOCTH
BpaieHus"

70

3agaun no Teme ""Tena ¥ MOBEPXHOCTH
BpaieHus"




71

Konrponsnas pabora "Tena u
MOBEPXHOCTH BpalieHus"

72

O0BeéM mumuHApa. Teopema 06 00bEMe
MPSIMOTO ITUJIHH/Ipa

73

Brruncienne o0ObEMOB TEJI € TTOMOIIBIO
onpenenéHHoro uaTerpaina. Oobém
KOHyca

74

ITnomaau GOKOBOU Y IOJIHOU
MMOBEPXHOCTU KOHYyCa

75

CrepeoMeTprUEeCKUE 3a]1a4H, CBSI3AHHBIC C
BBIYMCIICHHEM 00BbEMOB IIMIIMH/IPA,
KOHYycCa

76

[Tpuxagaeie 3agaun 1o Teme "OO0BEMBI U
IJIOIIaAN TTOBEpXHOCTEHN Ten"

77

O06bEM 11apa U apoBOTO CEKTOPa.
Teopema 06 00bEme mapa. [nomans
cdeprl. CTepeoMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM 00bEMOB
rapa, IapoBOro CerMeHTa 1 MapoBOro
CEeKTOpa

78

[Tpuxtagaeie 3agaun 1Mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
momaso cepbl. COOTHOIICHUS MEXKIY
MIJIOMIA IIMU TTOBEPXHOCTEN U 00bEMaMH
MOJJOOHBIX TEJI

79

[TomoOHBIE TeTa B MPOCTPAHCTBE.
N3menenune o0bEMa ipu o 1001H.
CrepeoMeTpHUeCKUe 3a1a9H, CBS3aHHBIC C




BBIUHCIICHHEM 00BEMOB TeJ U IJIOMIAACH
MMOBEPXHOCTEN

80

Kontponbras padora "Ilnomamu
MMOBEPXHOCTU U 00BEMBI KPYTJIBIX TeN"

81

JBrxenus npocrpancTBa. OToOpaxeHus.
JIBrxeHus U paBeHCTBO uryp. Oduue
CBOWCTBA JBH)KCHUI

82

Buapl 1BuKeHUi: napajuieabHbIA
MEePEHOC, IEHTPAJIbHAsI CHMMETPHS,
3epKajbHasi CAMMETPHS], TOBOPOT BOKPYT
IPSAMOM

&3

[IpeobpazoBanus momodbus. [Ipsmast u
cthepa Diinepa

84

reOMeTpI/I‘IeCKI/IC 3a/la4yi Ha IPUMCHCHUC
JBUXCHUA

85

Kontponbnas padora "BekTopsl B
npocTpaHcTae”

86

O6o6maromee nmosTopenue 11 moHsTuii u
MeT0/10B Kypca reomerpuu 10—11
KJIACCOB, CUCTEMAaTH3allMsl 3HaHUI:
"[lapamienbHOCTh MPSIMBIX U MJIOCKOCTEN
B IIpocTpaHcTBE"

87

O6o6maromee nopropenue 11 nousTuit u
MeT0/10B Kypca reomerpuun 1011
KJIaCCOB, CUCTEMaTH3aIsl 3HAHUM:
"BexTops! B mpocTpaHcTBe"

88

Ob6o6muraromee nosropenue 11 moustuit u
MeT0/10B Kypca reomerpuu 10—11




KJIACCOB, CUCTEMATHU3ALIUS 3HAHUI:
"BekTopsbl B mpocTpaHncTse"

89

O6o6maromee moropeHue 11 moHaTHI U
MeTO0/10B Kypca reomerpuun 1011
KJIaCCOB, CUCTEeMAaTH3aIMsI 3HAHUI:
"OO0beM MHOTOrpaHHUKA"

90

O6o6maromiee nopropenue 11 nmonsTuit u
METOJI0B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIMsI 3HAHWI:
"O6beM MHOTOrpaHHUKa"

91

O6o6maromee nopropenue 11 nmonsTuit u
METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CMCTeMaTH3aIlNs 3HAHWI:
"[Tnomaay mOBEpPXHOCTH U OOBEMBI
KpyrJibIx Ten"

92

O6o6maromee moropenue 11 moHsaTuii u
MeT0/10B Kypca reomerpuun 1011
KJIaCCOB, CUCTEMAaTHU3aI1sl 3HAHUIM:
"Inomaaym MOBEPXHOCTH U 0OBEMBI
KpYTJibIX Ten"

93

Htorosas koHTpoJsibHas paboTa

94

HroroBast koHTpoOnbHAs paboTa

95

[ToBTOpEHME, 000OIICHHE 1
cucTeMaTH3alus 3HaHUH

96

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

HcTopust pa3BUTHS CTEPEOMETPUHN KaK
HAyKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT UM

99

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHS CTEPEOMETPUN KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

I'eomeTpus. Yueonuk nns 10-11knaccos - Atanacsn JI.C. u np.

METOANYECKHUE MATEPUAJIbBI IS YUUTEJIA
['eomerpus. 10-11 knaccel. [loypounsie pa3paboTku K yueOHUKY ATaHacsHa -

Caaksan C.M., byty3os B.®.

N3yuenne reomerpun B 10-11knaccax. Kuura nns yuurens - Caaksin C.M.,

byryso0B B.D.

I'eomerpus. 10 knace. Junaktuueckue marepuanisl - 3uB b.I°

I'eometpus. 11 knacc. unaktnueckue matepuaisl - 3uB b.I.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://lesson.edu.ru
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