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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaK 00€CTIEYUBAET BOZMOKHOCTh U3YUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH N€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIBHBIX CIIOCOOHOCTEH OOy4arommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NMPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIETO MUPA, 3HAHUE MMOHATHIHOTO armapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMya M yMEHHE HUX TPUMEHSTh, YMEHHS JIOKa3bIlBaTh TEOPEMbI M HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHUMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHHs] CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CTIOCOOHOCTEH 00y4aroniuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp)KAaTEIBLHBIMU JIMHUAMH y49eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh ONEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamianuch HEOAHOKPAaTHO. JTO  TO3BOJSET OPraHU30BaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
M3y4YeHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro npeameTa «MartemMaTnkay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenmio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamuiebHOCT IPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: NapajuIe/IbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKUHH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NMPSAMOW M INIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparyaiimme nyTM Ha DIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBUWbHAs NUpaMUIa, NPaBWIbHAS TPEyroibHas NUpamMuia MW MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOLIAJb OCHOBAHMI, TeopemMa O OOKOBOW IOBEPXHOCTU NPSIMON IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAaHHHUKE: CHMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOpBI. lIpH3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopamMu. CKaJasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpSIMOYTOJIBHOTO Tapaienenumneqa M cienctsus u3 He€. OO0béM mpsaMol u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl mnockocThio. [loHATHE MHOTOrpaHHUKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomobusi, romoreTus. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIMHY), CEYEHUS 111apa, METObl TOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXkeHUA. I[IpsMoyronbpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OtoOpakenus. JIBUXKEHUS M PAaBEHCTBO (UTyp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYMUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMO0OOpa30BaHWIO HA TMPOTSHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMaTHICCKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUSHTAITUS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOMIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH KakK CpEJCTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPHU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIUpPOBaTH U  MPEOOpPa30BBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, TPUBOIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1elCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH HHPOPMAH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pPa3M4HbIX (PopMmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMH  OOILEHUs], SCHO, TOYHO, T'PaMOTHO BBIpaXXaTb CBOI TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHMCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM pPELICHHs 3a/1a4H, BEIOUpaTh Coco0 petieHus ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUII U MBICIHUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eITEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCS, OOCYXIaTh TMPOIECC U Pe3ylbTaT padoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpHUPOBATH TOHATUSMHU, CBSI3aHHBIMH C yIJlaMud B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
UpaMU/Ia, MPSMOYTOJILHBINA TTapaUIeNIenuIe T, Ky0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIMNOJIHSTH napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH U300paxeHus: Guryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamua), FTCOMETPUUYECKUX TeJN ¢ TpUMEHEHUuEM HopMyI;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATH ACHUCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPECOMETPUUECKUX 3a]1a4;

e W3BJEKaTh, MPEOOPA30BHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHUS HaA TMPAKTHKE: CpaBHUBATH U
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3Y4YCHHBIC MOHSATUS B
mpoliecce IMOMCKAa  pelieHUusT MaTeMaTU4ecKd  CPOopMyIUpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPUH Kak
COCTAaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (LMWIMHAP, KOHyC, cdepa U map) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIEHHUSI MEXKY TUIOMIA/ISIMU MOBEPXHOCTEN U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATh U MPeoOpa3oBhIBATH HHQPOpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIMHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUsI MHOTOTPAHHUKOB M TEJ BpAlllCHUs: CEUEHUs LIMJIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKUAE YTBEPKICHHUS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHUN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IIPUMEHSITh N3yUYCHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUM, MCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, penaTth MNPAKTUYECKUE 3ajJaud, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanyecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Bgenenue B CTCPCOMECTPUIO

23 1

https://resh.edu.ru/
http://school-
collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/

B3anMHoe pacnosioxkeHue npsMbIX B
IIPOCTPAHCTBE

https://resh.edu.ru/
http://school-
collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/

[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

https://resh.edu.ru/
http://school-
collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/

[leprieHAUKYIAPHOCTH MPSMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE

25

https://resh.edu.ru/
http://school-
collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/

3) VYribl U paccTosTHUS
6 MHororpaHHUKH
7 BexTops! B mpocTpaHcTBE

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

12

102

https://resh.edu.ru/
http://school-
collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/
http://school-
collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/
http://school-
collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/
http://school-
collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/

11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

AHanutHueckas reomMeCTpus

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3alHs 3HAHWI

KoanyecTBo 4acoB

Bcero
padoTshI

15 1

15 1

KonTpoJbHbIE

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://resh.edu.ru/
http://school-
collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/
http://school-
collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/

OOBEM MHOTOTpaHHUKA

17 1

https://resh.edu.ru/
http://school-
collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/

Tena BpameHus

24 1

https://resh.edu.ru/
http://school-
collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/

[Tnomany moBepXHOCTH U 0OBEMBI

https://resh.edu.ru/



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/

KPYTJIBbIX Tl

JBrxeHus

http://school-
collection.edu.ru/

https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/

https://resh.edu.ru/
http://school-
collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3alHs 3HAHWI

17

https://resh.edu.ru/
http://school-
collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer KoHTpoJbHBI
0 e padoThI

IIpakTHyeckn
e padoThl

Jara
H3YyYeHH
s

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

OcHoBHbIE TIpaBUIIa
M300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napajuIebHbIX
MPSAMBIX (OTPE3KOB),
CepearHbI OTPE3Ka

IIpe3enTanus

[TonsTus
CTEpEOMETPUU:
TOUKa, Mpsimas,
IIJIOCKOCTB,
IIPOCTPAHCTBO.
OcHOBHbIE TIpaBUIIA
n300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
napajuIeabHbIX
MPSIMBIX (OTPE3KOB),
CepeuHBbI OTPE3Ka

https://resh.edu.ru/subject/lesson/4756/start/203545
/

ITonsarus:
MepeceKarnmecs
IUIOCKOCTH,
MepeceKarnmecs
npsiMasi v IOCKOCTh;
MOJYIPOCTPAHCTBO

[IpesenTanus



https://resh.edu.ru/subject/lesson/4756/start/203545/
https://resh.edu.ru/subject/lesson/4756/start/203545/

ITonsaTus:
MepeceKaronmecs
IUIOCKOCTH,
MepeceKaronmecs
npsMas U MIOCKOCTh;
MOJYIPOCTPAHCTBO

MHororpaHHukH,
Hn300pakeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIINX
00BEKTOB
MHOrorpaHHUKH,
n300pakeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIINX
00BEKTOB

[Ipe3enTtanus

IIpe3enTanus

http://school-collection.edu.ru/

AKCUOMBI
CTEPEOMETPUHU U

[IpesenTanus
NIepBbIE CIEJCTBUS U3
HUX
AKCHOMBI
CTEepEOMETPUU U
p P [IpesenTanus

MEPBLIC CIICACTBUA U3
HHUX

AKCUOMBI

[Ipesenranus



http://school-collection.edu.ru/

10

11

CTEpEOMETPUU U
TIePBbIC CIICICTBUS U3
HuX. CriocoObl
3aJIaHMs] IPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O06o3HaueHUs
MPSIMBIX U
IUIOCKOCTEH

N3obpaxenue
CEUYEHU MUpaMu/Ibl,
Ky0a 1 IpU3MBI,
KOTOpBIE TPOXOJIAT
yepe3 ux péopa.
N3obpaxenue
MepECEUCHUS
MOJTYYEHHBIX
IIJIOCKOCTEM.
PackpamnBanue
MTOCTPOEHHBIX
CEYECHUH pa3HbIMHU
L[BETaMU

N300pakenue
CeUeHHUH MUpaMU/IbI,
Ky0a U PU3MBI,
KOTOPBIE MTPOXOIST
yepe3 ux péopa.
N3o06paxenue
nepeceueHust

IIpe3enTanus

[IpesenTanus




12

13

MOJTYYeHHBIX
IIJIOCKOCTEM.
PackpaiuBanue
MIOCTPOCHHBIX
CEUYEHUM pa3HbIMU
LBETaMH

N3obpaxenune
CeUeHU MUpPaMUIbL,
Ky0a U IPU3MBI,
KOTOpBIE TPOXOJISAT
yepe3 ux péopa.
N3obpakenue
repeceyeHust
MIOJIy4E€HHBIX
IIJIOCKOCTEM.
PackpamuBanne
IIOCTPOECHHBIX
CEYECHUH pPa3HbIMU
[[BETaMU

N300pakenue
CeUeHHUI MUpPaMU/IbI,
Ky0a ¥ MpHU3MBl,
KOTOPBIE MPOXOSAT
gepes ux péopa.
N3o06paxenue
nepecedeHust
MOJTyYSHHBIX
IIJIOCKOCTEM.
PackpamnBanue

[Ipesenranus

[IpesenTanus




MMOCTPOEHHBIX
CEYEHUM pa3HbIMU
1[BETaMU

14

15

Meton cnenoB Uid
IMOCTPOEHUS CEUCHUH

Meton ciienoB A
MMOCTPOCHHUS CCUEHUH.
CBoiicTBa
MepeceueHU i
MPSMBIX U
IUIOCKOCTEH

[Ipesenranus

[Ipesentanus

16

Meron cnenoB nis
MOCTPOEHUS CEUCHUH.
CgoiicTBa
MepeceueHU
MIPSIMBIX U
IIOCKOCTEMN

[Ipesenranus

17

[Toctpoenue ceuenunit
B IUpamujie, Kyoe 1o
TpEM TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX YepTEXKEH
1 3aIlUCh 111aroB
IIOCTPOEHHUS

[IpesenTanus

18

[Toctpoenue ceuenunit
B IUpaMujie, Kyoe no
TpEM TOUYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX YepTEKEN

[Ipesenranus




1 3aIllMCh 11aroB
IIOCTPOCHUMA

19

[Toctpoenue ceuenui
B IUpamue, Kyoe mo
TpEM TOUYKaM Ha
pé€obpax. Coznanue
BBIHOCHBIX YepTexKei
U 3aIlUCh 111aroB
MIOCTPOCHUS

[Ipesenranus

20

21

22

[ToctpoeHue ceuenuit
B [IUpamujie, Kyoe 1o
TpEM TOYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX YepTexen
Y 3alKCh 11aroB
IIOCTPOEHHUS

IToBTOpEeHHE
MJIAHUMETPUU:
Teopema o
MPONOPIUOHATBHBIX
otpeskax. [lomobue
TPEYTrOJIbHUKOB

IToBTOpEeHNE
MJIAHUMETPUU:
Teopema Menemnas.
PacueTtsl B ceuenusx
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS

IIpe3enTanus

[Ipesenranus

[IpesenTanus




IJITAHUMETPUU U
CTepEeOMETpUH

23

KonrponsHas pabora

" AKCUOMBI
CTEPEOMETPHH.
Ceuenng"

[Ipesenranus

24

25

B3anmuoe
pacroJioxeHue
MIPSIMBIX B
MIPOCTPAHCTBE.
CkpemumBaroiuecs
npsimele. [Ipu3Haku
CKpEUIMBAIOIINXCSA
MPSMBIX.
[TapannenwHbie
MpsIMBbIE B
MPOCTPAHCTBE

Teopema o
CYILIECTBOBAHUU U
€IMHCTBEHHOCTHU
IpsAMOI
MapajuIeIbHON
JAHHOM NPSIMOH,
MPOXOIAIIEH uepe3
TOYKY IPOCTPAHCTBA
U He JIeXkaleil Ha
JAHHOUW MPSMOW.
Jlemma o
MepEeCeUCHU N

IIpe3enTanus

https://resh.edu.ru/subject/lesson/6065/start/125651
/



https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/

IapajuIeIbHbIX
MPSAMBIX IJIOCKOCTBIO

26

[TapannenpsHOCTH
TpeX NPSIMBbIX.
Teopema o Tpéx
HapajuIeIbHbIX
npsameixX. Teopema o
CKPEIMBAIOIINXCS
MIPSIMBIX

https://resh.edu.ru/subject/lesson/6065/start/125651
/

27

28

29

[TapamnensHoe
IIPOEKTUPOBAHHUE.
OcHOBHBIE CBOICTBA
[1apajIeIbHOTO
IIPOEKTUPOBAHMSI.
N3obpaxenue
pa3HbIX uryp B
NapajuIeIbHON
MPOEKIINU
HentpanbHas
IIPOEKLHUA. YTOIl C
COHAITPaBJICHHBIMU
CTOpOHaMHU. YTOJI
MEX1y IPSIMbIMU

3amaun Ha
JIOKa3aTeJIbCTBO U
HCCIE0BaHNE,
CBSI3aHHBIE C
pacIoyIOKEHUEM
MPSIMBIX B

IIpe3enTanus

[Ipe3enTanus

[IpesenTanus



https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/

IIPOCTPAHCTBE

30

31

[lonsrtus:
[1apajuIeIbHOCTh
IIPSIMOM U TNIOCKOCTH
B IIPOCTPAHCTBE.
IIpu3nak
[1apaJUIeIbHOCTH

pr[MOﬁ U IIJIOCKOCTHU.

CaoiicTBa
[1apaJuIeIbHOCTH
IIPSIMOM U TNIOCKOCTH

['eomeTpuueckue
3aJ1a4yd Ha
BBIYMCIICHHE U
JIOKa3aTeIIbCTBO,
CBA3AaHHLBIC C
MapaIJIETbHOCTBIO
HpSIMI)IX nu
MIIOCKOCTEH B
MIPOCTPAHCTBE

[Ipesenranus

[Ipesenranus

32

33

[TocTpoenne
CEYCHMH,
MIPOXOASAIIETO Yepes
JAHHYIO IPSIMYIO Ha
yeprexke u
[apajuIeIbHOT O
JIPYrOU MpsSMOMN.
Pacuér otHOIIEHUN

[TapamnensHas

[IpesenTanus

[IpesenTanus




34

35

MIPOCKIIHS,
MPUMEHEHHE JIJIS
MOCTPOCHHSI CEYCHU I
KyOa u
napauiesieurea.
CaoiicTBa
napajuiesienuneaa u
MIPU3MBI

[TapannenwHbie
IIJIOCKOCTH.
[Ipu3naku
MapajuIeIbHOCTH
JIBYX TIJIOCKOCTEN

Teopema o
NapajuieIbHOCTH U
€IMHCTBEHHOCTH
IIJIOCKOCTH,
MPOXOIAIIEH uepe3
TOYKY, HE
MPUHAICIKALLYIO
JAHHOM MJIOCKOCTH U
CJIIEACTBHUS U3 HEE

https://resh.edu.ru/subject/lesson/6129/start/131672
/

https://resh.edu.ru/subject/lesson/6129/start/131672
/

36

CsoiicTBa
napauieIbHbIX
MJIOCKOCTEH: 0
napajuieIbHOCTH
MPSIMBIX TepeceYeHUs
MIpU NIEPECEUCHUN
JIBYX TMapajuIeIbHBIX

https://resh.edu.ru/subject/lesson/6129/start/131672
/



https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/

IIJIOCKOCTEN TpEThen

37

CpoiicTBa
napauIeIbHbIX
IJIOCKOCTEM: 00
OTpe3Kax
napauIeIbHbIX
MPSMBIX,
3aKTIOYEHHBIX MEKITY
napajuieIbHbBIMU
IUIOCKOCTSIMH; O
IIEPECCUECHUH IPSIMOU
C IByMs
napajuIeIbHBIMA
IJIOCKOCTSIMU

https://resh.edu.ru/subject/lesson/6129/start/131672
/

38

39

40

IToBTOpEHME:
teopema [Tudaropa
Ha IUIOCKOCTH

IToBTOpEHME:
TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO
TPEyTOJIbHUKA
CaoiicTBa Ky0a 1
IPSIMOYTOJIBHOTO
napaiesnenumnena

[Ipesenranus

[Ipesenranus

https://resh.edu.ru/subject/lesson/5444/start/221486
/

41

Brruncnenune mmH
OTPE3KOB B KyOe U
MPSAMOYTOJIbHOM

MapaJIeenuIe e

https://resh.edu.ru/subject/lesson/5444/start/221486
/

42

[TepnenaukynspHocT

https://resh.edu.ru/subject/lesson/4724/start/20411/



https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/4724/start/20411/

43

44

b [IPSIMOH U
mockocty. [Ipr3nak
MEePIEHIUKYIISIPHOCT
U IPSAMOU 1
IIJIOCKOCTH
IlepnenaukynspHocT
b MPSIMOM U
mockocty. [Ipr3nak
MEePIEHIUKYIISIPHOCT
U NPSAMOU 1
IIJIOCKOCTH

Teopema o
CYILLIECTBOBAHUH U
€MHCTBEHHOCTH
MPSMOH,
MPOXOIAIIEH uepe3
TOYKY POCTPAHCTBA
U NEPIEHIUKYISIPHON
K IUIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/start/20411/

IIpe3enTanus

45

46

47

IInockoctu u
MepIEeH UK YISIPHBIC
WM TIpSIMBIE B
MHOTOTpaHHUKAX

IImockoctu u
MepHEeHIUKYISIPHbIE
WM TIPSIMBIE B
MHOTOTPaHHUKAX
[lepnenaukynsp u
HaKJIOHHAs.

[IpesenTanus

[IpesenTanus

[Ipesenranus



https://resh.edu.ru/subject/lesson/4724/start/20411/

[Toctpoenue
MIEePICHIUKYIIApa U3
TOYKH Ha MPSAMYIO

48

[lepnenpukymsp u
HAaKJIOHHAs.
[Toctpoenue
IIEPIEHIUKYJIApa U3
TOYKH Ha MPSIMYIO

[Ipesenranus

49

Teopema o Tpéx
MepIEeHIUKYIIApax
(mpsimast u oOpaTHasi)

[Ipesentanus

50

51

52

53

Teopema o Tpéx
MEePIECHANKYISIPax
(mpsimast u oOpaTHasi)
Yron mexny
CKPEILLIMBAIOIIUMUCS
MPSIMBIMU

ITouck
MIEPIICHAUKYIISIPHBIX
MPSAMBIX C IOMOLIBIO
MIEPIICHAUKYIISIPHBIX
IUIOCKOCTEH

OpTtoronaibHoe
MIPOEKTUPOBAHUE

[Ipesentanus

[Ipesenranus

[Ipesenranus

[Ipesenranus

54

[Toctpoenue ceuenunit
Ky0a, IpU3MBlI,
MIPaBUIILHON
MUPaAMU/IBI C
IIOMOILIBIO

[IpesenTanus




OPTOrOHAJILHOU
MPOEKLHUU

55

[Toctpoenue ceuenunit
Ky0a, IPU3MBI,
IIPaBUJILHON
MUPaAMU/IBI C
MIOMOILBIO
OpTOrOHAJILHOU
MPOEKLUU

[Ipesenranus

56

57

58

59

Cummerpus B
MIPOCTPAHCTBE
OTHOCUTEIIbHO
IIJIOCKOCTH.
[limockoctn
CUMMETpPUI B
MHOT'OTPaHHUKAX

IIpusnax
MEePIEHIUKYIISPHOCT
U IPSAMON U
IIJIOCKOCTH KaK
CIIECTBUE
CUMMETPUU

IIpaBunbHbBIE
MHOT'OTPaHHUKH.
Pacuér paccrosaHuit
OT TOYKH J0
IJIOCKOCTH

IIpaBunbHBIE
MHOT'OTPaHHUKH.

IIpe3enTanus

https://resh.edu.ru/subject/lesson/4757/start/20566/

[Ipesenranus

[Ipesenranus



https://resh.edu.ru/subject/lesson/4757/start/20566/

Pacuér paccrostnuii
OT TOYKH JI0
IJIOCKOCTH

60

CriocoObl OyCTHTH
NEePIIEHAUKYIISPHI:
CUMMETpPHUS, CIIBUT
TOYKH T10
napasuiebHON
MpAMOit

https://resh.edu.ru/subject/lesson/6127/start/221519
/

61

CaBur 110
HeIapajuieIbHON
MPSIMOM, U3MEHEHUE
paccTosHui

IIpe3enTanus

62

KonTponbHas padbora
"B3aumHoe
pacrosoxxeHue
MPSIMBIX U
IIJIOCKOCTEN B
nmpocTpaHcTae”

63

64

IToBTOpEHME: yroa
MEXIY INPSMBIMHU Ha
IIJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TpEYroJIbHUKE,
TeopeMa KOCUHYCOB
IToBTOpEHME: yroa
MEXKIY
CKPELIUBAIOIIMMUCS

[Ipesenranus

[Ipesenranus



https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/

MPSIMBIMU B
MIPOCTPAHCTBE

65

I'eomerpuueckue
METO/bI BEIYUCIICHUS
yria MExXIy
IPSIMBIMU B
MHOTOTPaHHUKAX

[Ipesenranus

66

JIByrpaHHBIN yroJlL.
CBOJCTBO JIMHEHHBIX

YTJIOB IBYTPAHHOTO
yria

https://resh.edu.ru/subject/lesson/6063/start/21120/

67

[lepnieniuKynsipHbIe
miockoctH. CBOMCTBA
B3aMHO
HCpHGHIII/IKy,HﬁpHBIX
TIOCKOCTEH

https://resh.edu.ru/subject/lesson/4748/start/20810/

68

IIpusnax
MEePIEHIUKYISIPHOCT
M TNIOCKOCTEH;
Teopema O MpsIMOM
TepecevyeHus ABYX
IUIOCKOCTEMN
MEePIEHIUKYISIPHBIX
TpeThel MI0CKOCTH

https://resh.edu.ru/subject/lesson/4748/start/20810/

69

[IpssMoyTonbHBIM
napaiesienunes;
KyO; u3MepeHus,
CBOMCTBa
IPSIMOYTOJIBHOTO

https://resh.edu.ru/subject/lesson/5444/start/221486
/



https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/

napajijiejacnuicaa

70

Teopema o
JHraroHaiau
MPSIMOYTOJIBHOTO
napajuiejenumneaa u
CIIEICTBHUE U3 HEE

[Ipesenranus

71

CrepeomeTpuyeckue
" NPUKIIaAHBbIC
3a/1auu, CBA3aHHBIC
CO B3aMMHBIM
pacrnoaoKeHUEM
MPSIMBIX U IJIOCKOCTH

[Ipesentanus

72

[ToBTOpenue:
CKPEILMBAIOIINECS
MpsIMBIE,
IapajuIeIIbHbIC
IIJIOCKOCTH B
CTaHIAPTHBIX
MHOT'OIPaHHUKAX

[IpesenTanus

73

74

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKpEUIMBAIOIINXCSA
MPSIMBIX, PACCTOSIHUE
MEXIY
CKPEUIUBAIOIINMUCS
MIPSIMBIMU B TIPOCTHIX
CUTYaIHIX

PaccrosiHre OT TOUKH
JI0 TJIOCKOCTH,

[Ipesenranus

[Ipesenranus




paccTostHUE OT
NPAMOM 10
IUIOCKOCTH

75

76

77

78

79

Brruncienue
pacCTOSHUN MEXKITY
CKPEIIHBAIOIIUMUCS
MIPSIMBIMU C
ITOMOIIILIO
MePIEeHIUKYIAPHOM
IUIOCKOCTH
Tpéxrpannsiii yrou,
HEpaBEHCTBA IS
TPEXTPAaHHBIX YIJIOB.
Teopema ITudaropa,
TEOpEMbI KOCUHYCOB
Y CUHYCOB JIJIS
TPEXTPAHHOIO yTiIa
OneMEHTHI
chepuueckoit
TE€OMETPUH:
reo/Ie3NUECKUE
JIMHHUU Ha 3emiie

KonTtponbHas pabora
"Vl u
paccrosiHus"

CucremaTu3aius
3HAaHUH
"MHOrorpaHHuK u
€ro 3JICMEHTHI"

[Ipe3enTanus

IIpe3enTanus

[Ipesenranus

[Ipesenranus

https://resh.edu.ru/subject/lesson/6018/start/221550
/



https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/

80

[Tupamuga. Bunbl
MAPaAMU/I.
[IpaBunbHas
nvpamuaa

https://resh.edu.ru/subject/lesson/5866/start/221576
/

81

IIpusma. IIpsamas u
HAaKJIOHHAs [IPU3MBL.
IIpaBuibHas mpusma

https://resh.edu.ru/subject/lesson/5443/start/21270/

82

[Ipssmoint
napajuiesIenuIne],
IIPSIMOYTOJIBHBIN
napaJiesienurne, Kyo

https://resh.edu.ru/subject/lesson/5443/start/21270/

83

84

85

86

Brimykmnsie
MHOT'OTPaHHUKHU.
Teopema Ditnepa

Brimykmsie
MHOT'OTPaHHUKH.
Teopema Oitnepa.
[IpaBunbHbIE U
ITOJTYIIPaBUJIbHBIE
MHOT'OTPaHHUKH

KonTtponbHas pabora
"MHororpaHHuku"

ITonsaTue BexTopa Ha
IJIOCKOCTH U B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4023/start/149352
/

[Ipesenranus

https://resh.edu.ru/subject/lesson/4758/start/21648/

87

CymMma BEKTOpOB

https://resh.edu.ru/subject/lesson/6404/main/13205
9/

88

PazHocTh BCKTOPOB

https://resh.edu.ru/subject/lesson/6404/main/13205
9/



https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/main/132059/
https://resh.edu.ru/subject/lesson/6404/main/132059/
https://resh.edu.ru/subject/lesson/6404/main/132059/
https://resh.edu.ru/subject/lesson/6404/main/132059/

89

IIpaBuno
napajuleJienune1a

https://resh.edu.ru/subject/lesson/6404/main/13205
9/

90

91

92

YMHOKEHUE BEKTOPA
Ha 4UCIIO0

Paznoxenne BekTOpa
1o 6azucy Tpex
BEKTOPOB, HE
JIe)KAIUX B OJHOM
TJIOCKOCTH

CkansipHoe
MIPOU3BEICHNE

[Ipesenranus

[Ipe3enTtanus

https://resh.edu.ru/subject/lesson/5723/start/149167
/

93

Brrunciienue yrna
MEXy BEKTOpPAMH B
MIPOCTPAHCTBE

IIpe3enTanus

94

95

96

[Ipocreiimme 3agaun
C BEKTOpamMu
[Ipocrenimue 3agaun
C BEKTOpamu
[Ipocreiimme 3agaun
C BEKTOpamu

[Ipesentanus

[Ipesenranus

[Ipesenranus

97

98

99

[Ipocreiimme 3agaun
C BEKTOpamMu

O0600111eHE U
CUCTEMATHU3ALUS
3HAHUH

O0600111eHE U

cCUCTEMAaTH3aUI
3HaHUH

[Ipe3enTanus

[Ipesenranus

[Ipesenranus



https://resh.edu.ru/subject/lesson/6404/main/132059/
https://resh.edu.ru/subject/lesson/6404/main/132059/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/5723/start/149167/

"

100 rorosai 1 [Ipe3enTanus
KOHTpOJIbHAs paboTa
"

101 rorosad 1 [IpesenTarnus
KOHTpOJIbHast paboTa
O0006111eH1E U

102 CUCTEMATH3ALNA 1 [IpesenTanus
3HAHUH

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIe HU(POBbIE 00pa3oBaTebHbIE
pecypcbl

IToBTOpEHME TEMBI
"Koopaunarst
BEKTOpa Ha
MIJIOCKOCTH U B
npocTtpaHcTBe"

https://resh.edu.ru/subject/lesson/5724/start/21892/

IToBTOpEHME TEMBI
"CxansipHoe
IIPOU3BEJICHUE
BEKTOPOB"

https://resh.edu.ru/subject/lesson/5723/start/149167/

IToBTOpEHME TEMBI
"Beruucnenue yria
MEXIy BEKTOpaMHU B
npoctpaHcTae"”

[ToBTOpEHME TEMBI
"VpaBHeHue
IPSIMOH,
MPOXOJIAIIEH uepe3
JIBE€ TOYKHU"
YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IJIOCKOCTH B
OTpe3Kax

[Ipe3enTanus

[Ipe3enTanus

[IpesenTanus



https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5723/start/149167/

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IUIOCKOCTH B
oTpe3Kax

BekropHoe
MIPOU3BEICHUE

[Ipe3enTtanus

[Ipe3enTtanus

JInHeHbIe
HEpPABEHCTBA,
JIMHEIHOE
MPOrpaMMHUPOBAHKE

[Ipesentanus

JInHelHbIe
HEpPABEHCTBA,
JIMHEITHOE
MPOrPAMMHUPOBAHUE

[Ipesentanus

10

AHanuTHuyeckue
METOJBI pacyéra
yriia MexIy
PSIMBIMU B
MHOTOT'PaHHHUKAX

[IpesenTanus

11

AHanutnyeckue
METOJABI pacyéra
yriia MexIy
INIOCKOCTSIMU B
MHOTOTPaHHHUKAX

[Ipe3enTanus

12

dopmyna
paccTosiHUA OT
TOYKH JIO ITIOCKOCTH

[Ipe3enTanus




B KOOpJMHATax

13

14

15

16

17

18

19

Haxoxnenue
paccTosiHUM OT

TOYKHU 0 IIIIOCKOCTH

B KyOe

Haxoxnenue
pacCTOSAHUMN OT

TOYKHU O0 IIJIOCKOCTH

B IIPAaBUJILHON
nupamuie
KonTponbhas
pabora

" AHanmuTHYEeCKas
reoMerpust"”

Ceuenns

MHOT'OTPaHHUKOB:

CTaHJApPTHBIC
MHOTI'OIpaHHUKH

Ceuenns

MHOT'OT'PaHHUKOB:

MCETO CJICO0B

Ceuenns

MHOT'OTPaHHUKOB:

CTaHIapTHbIE
IJIOCKOCTH,
[epECEeUCHUS
HpﬂMI)IX n
IIOCKOCTEH

[TapamensHbie

http://files.school-

collection.edu.ru/dlrstore/867ea8d0-0927-11dc-

a9bd-ddc28aa48d0a/word.html

[Ipe3enranus

[Ipesenranus

IIpesenranus

IIpesenranus

[Ipesenranus

[Ipe3enranus



http://files.school-collection.edu.ru/dlrstore/867ea8d0-0927-11dc-a9bd-ddc28aa48d0a/word.html
http://files.school-collection.edu.ru/dlrstore/867ea8d0-0927-11dc-a9bd-ddc28aa48d0a/word.html
http://files.school-collection.edu.ru/dlrstore/867ea8d0-0927-11dc-a9bd-ddc28aa48d0a/word.html

IIPsIMBIE U
IIJIOCKOCTH:
napaJijieiabHble
ceyeHus

20

[TapamiensHbie
psIMbIE 1
MIJIOCKOCTH: Pacu€T
OTHONICHUH

[Ipesenranus

21

[TapamiensHbie
HpsIMbIE U
IUIOCKOCTH: YIJIbI
MEXTY
CKPELIMBAIOIUMUCS
IPSMBIMU

IIpe3enTanus

22

23

24

[IepnieHauKynspHBIE
IIPSIMBIE U
IIJIOCKOCTH:
CTaHJapTHbIE NIapbl
NEPIEHANKYIIAPHBIX
IIJIOCKOCTEH U
IPSIMBIX,
CUMMETpUU
MHOT'OI'PAaHHUKOB

[lepnenukynspHeie
psIMBbIE U
IUIOCKOCTH: TeopemMa
0 Tpex
NEepIeHIUKYIIpax

[leprienaukynsapHbie

[Ipesenranus

[Ipe3enTanus

[Ipesenranus




IIPsIMBIE U
IIJIOCKOCTH:
BBIYMCIICHMS JIUH B
MHOI'OIPaHHHUKAX

25

26

27

IToBTOpeHue:
IO IN
MHOTOYT'OJIbHUKOB,
bopMyIIBI 1S
IUIOIIAIECH,
COOOpaKeHHS
no00us

[ToBTOpEHUE:
IJI01IATN
MHOT'OYTOJIbHUKOB,
bopMyIbl ISt
TUIOIIAACH,
COOOpaKeHHS
mogoous

IToBTOpEHNUE:
IUTOIIAH
MHOTOYTOJIbHUKOB,
bopMyIbl ISt
TIOIIAaAEH,
COOOpaKeHUS
mog00ust

[Ipe3enTtanus

IIpe3enTanus

[Ipe3enTanus

28

IImomaay ceuenunit
MHOTOTPaHHUKOB:
TUIOIIA TN
MMOBEPXHOCTEM,

[IpesenTanus




paspe3aHus Ha
4acTH,
COOOpaKeHHS
monoous

29

30

31

32

33

Inomanu ceuenunit
MHOTOTPaHHUKOB:
oI
MMOBEPXHOCTEH,
pa3pe3aHus Ha
4acTH,
COOOpaKeHHS
noooust

KonTponbhas
pabora
"[ToBTOpEHME:
MHOTOT'PAaHHUKH,
ceueHus
MHOTOTPaHHHUKOB"

0O0bBéM Tena. O0beEM
IPSIMOYTOJIBHOTO 1
napaJiesenumnea

3amauu 00
yJIBOGHHUHU Ky0a, 0
KBaJ[paType Kyo0a; o
TPUCEKIIMHU yTJIa
Crepeomerpuueckue
3aJ1a4yM, CBSI3aHHBIC
¢ 00bEMOM
IPSIMOYTOJIBHOTO

IIpe3enTanus

IIpe3enTanus

https://resh.edu.ru/subject/lesson/4904/start/280336/

[Ipesenranus

https://resh.edu.ru/subject/lesson/4904/start/280336/



https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4904/start/280336/

napajujicjicnmicaa

34

[Ipuknagneie
3a/1a4yu, CBSI3aHHbIC
C BBEIYHCIICHHUEM
00BEMa
PSIMOYTOJIBHOTO
napajuiejenuneaa

[Ipesenranus

35

36

37

38

39

O06BEM npsiMoit
HPU3MBI

Crepeomerpuueckue
3aJ1a4yM, CBSI3aHHBIC
C BBIYUCIICHUEM
00BEMOB MpsAMOIL
IPU3MBI

[Tpuknagueie
3aJlaun, CBI3aHHEIC
¢ 00bEMOM IIPAMOiA
MIPU3MBI

Brruucnenue
00BEMOB TeI ©
MTOMOIIIBIO
OIPEIEIIEHHOTO
unTerpana. OobpEm
HAaKJIOHHOM MPU3MBI

Brraucnenune
00BEMOB Tel ¢
ITOMOIIILIO
OIPEIENIEHHOTO
uHTerpana. OobpEmM

https://resh.edu.ru/subject/lesson/5629/start/23082/

https://resh.edu.ru/subject/lesson/5629/start/23082/

https://resh.edu.ru/subject/lesson/5629/start/23082/

https://resh.edu.ru/subject/lesson/4046/start/23207/

https://resh.edu.ru/subject/lesson/4046/start/23207/



https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4046/start/23207/

MMUupaMuabl

40

®dopmyna 00bEMa
MUPAMHU/IBI.
OtHomieHue
00BbEMOB MUPAMU]T C
00LIUM YIJIOM

[Ipesenranus

41

®dopmyna 00bEMa
MUPAMHU/IBI.
OtHouieHne
00bEMOB MUPAMU]T C
00LINM YIJIOM

[Ipesenranus

42

43

44

45

Crepeomerpuueckue
3a/1a4M, CBA3aHHBIE
¢ o0péMamu
HAKJIOHHOM NPU3MBI

CrepeomMerpuueckue
3aJauu, CBSI3aHHbIE
¢ o0bEMamu
mUupaMuabl

IIpuknagneie
3a/1a4M 10 TeMe
"O0BEMBI TENT",
CBSI3aHHBIC C
00BEMOM
HAaKJIOHHOM MPU3MBI

[Ipuxiagusie
3a/1a4M 10 TEME
"OO0BéMBI TET",
CBSI3aHHBIE C

[Ipesentanus

[IpesenTanus

[IpesenTanus

[Ipe3enTanus




00BEMOM MUPAMU/IBI

46

[Ipumenenue
00BEMOB.
Brrunciaenue
paccTosiHus 10
IIOCKOCTH

[Ipesenranus

47

48

49

50

51

KonTponbhas
pabora "O6bEM
MHOTOTrpaHHHKaA"

Hunuaapuyeckas
MMOBEPXHOCTb,
oOpazymorue
UWJIAHAPUYECKOMN
MOBEPXHOCTHU

Hunmunaap. [psmoit
KpYTOBOM LUJUHAP.
IImomans
MMOBEPXHOCTH
HUATUHIPA
Konnueckas
MOBEPXHOCTb,
obOpa3zyrorue
KOHUYECKOU
MTOBEPXHOCTH.
Konyc

Ceuenue koHyca
MIJIOCKOCTBIO,
napasieIbHON
TIJIOCKOCTH

[Ipesenranus

https://resh.edu.ru/subject/lesson/6300/start/22490/

[Ipesenranus

[Ipe3enTanus

[IpesenTanus



https://resh.edu.ru/subject/lesson/6300/start/22490/

OCHOBAaHUsA

52

53

54

55

VY ceuéHHblil KOHYC.
Nzobpaxenue
KOHYCOB U
YCEUYEHHBIX KOHYCOB

[Tnomans 6OKOBOM
MMOBEPXHOCTHU U

MTOJTHOM 1
MTOBEPXHOCTH

KOHYcCa

[Tnomans 6OKOBOM
MMOBEPXHOCTHU U

TTOJTHOM 1
MTOBEPXHOCTH

KOHYcCa

CrepeomMerpuueckue
3aJa4yd Ha

JIOKa3aTeJILCTBO U
BBIYHCIICHHE, 1
MOCTPOEHUEM

CEYEHUW [UINHIPA,

KOHYyca

[Ipesenranus

[Ipesenranus

[Ipesenranus

[Ipe3enTanus

56

Crepeomerpuueckue
3aJa4d Ha

JIOKa3aTeJIbCTBO U
BBIUHCIICHHUE, 1
MOCTPOEHUEM

CEYEHUM LIUINHAPA,

KOHYyca

[IpesenTanus




57

[IpuxknanHeie
3a/1ayu, CBSI3aHHbIE
C UWIMHAPOM

[Ipe3enTtanus

58

[IpuxnanHeie
3a71a4M, CBA3aHHbIC
C UWJIMHIPOM

[Ipesenranus

59

60

61

Cdepa u map
Ilepeceuenue
cthepsl 1 mapa ¢
MJIOCKOCTBIO.
Kacanue mapa n
cdepbl IIOCKOCTHIO.
Bun u uzobpaxenue
niapa

[Tepeceuenue
cdepsl U 1mapa ¢
MJIOCKOCTBIO.
Kacanue mapa n
chepsl MIOCKOCTHIO.
Buna u uzobpaxenue
nrapa

[Ipe3enTtanus

IIpe3enTanus

[Ipesentanus

62

63

64

VYpaBHeHue chepsl.
[Tnomans cheprl u
e€ yacre
Cummerpus chepsl
U mapa
CrepeomeTrpuueckue
3aauu Ha
JI0Ka3aTeIbCTBO U

[IpesenTanus

[Ipesenranus

[Ipesenranus




65

BBIUMCIICHHE,
CBsI3aHHBIC CO
chepoii u mapom,
MIOCTPOCHHEM UX
CEYeHUI
TIOCKOCTBIO

CrepeomeTpuyeckue
3aJa4d Ha
JI0Ka3aTeNbCTBO U
BBIUHCJICHHE,
CBSI3aHHBIE CO
cdepoii u mapom,
IIOCTPOCHUEM UX
CEUYCHHI
IJIOCKOCTBIO

[Ipesenranus

66

67

IIpuxnanHeie
3a/1a4M, CBSI3aHHbIE
co cepoii U mapom
IToBTOpEHNUE:
OKPY’KHOCTh Ha
IJIOCKOCTH,
BBIYHCIICHUSI B
OKPY>KHOCTH,
CTaHJapTHBIC
noxoous

[IpesenTanus

[IpesenTanus

68

Pazmmuanbie
KOMOHWHAIINH TEI
BpaIieHus u
MHOTOTPAaHHUKOB

https://resh.edu.ru/subject/lesson/4906/start/84087/



https://resh.edu.ru/subject/lesson/4906/start/84087/

69

3aaun mo TeMe
"Tenan
MMOBEPXHOCTH
BpaieHus"

70

3aaun mo TeMe
"Tenau
MTOBEPXHOCTH
BpaieHus"

[Ipesenranus

71

Kontponbnas
pabora "Tena u
MOBEPXHOCTHU
BpaieHus"

[Ipesentanus

72

73

O0béM HuIMHIpA.
Teopema 06 00bEMe
IpSMOTO LMJIAHAPA

Brruucnenue
00BEMOB TeI ©
ITOMOIILIO
OIPEIEIIEHHOTO
unrerpana. OobpEm
KOHyca

[Ipesenranus

[IpesenTanus

74

75

ITimomamu 00KOBOI
7 TIOJTHOM
MTOBEPXHOCTH
KOHYcCa

Crepeomerpuueckue
3aJ1auM, CBSI3aHHBIC
C BBIYHCIICHUEM
00BEMOB IMIIMH/IPA,

[IpesenTanus

[Ipe3enTanus




KOHyca

76

[Ipuknagneie
3aJIa4f 110 TEME
"O0BEMBI U
IUIOIA U
noBepxHocrel Ten"

[Ipesenranus

77

78

79

O0BEM mrapa u
IIAPOBOTO CEKTOPA.
Teopema 06 00bEMe
mapa. [Inomanp
cdepsl.
CrepeoMeTpuyeCcKHe
3aJ1auu, CBSI3aHHBIC
C BBIYHCIICHUEM
00BEMOB 1mapa,
IaPOBOTO CErMEHTa
U IIAPOBOTO CEKTOPa

IIpuknagneie
3aJ]a4d 0 TEMeE
"OOBEMBI TEN",
CBSI3aHHBIC C
00BEMOM 11apa u
TJIOMIABI0 CEpHI.
CooTHOIICHUS
MEXAY MIOMAIIMU
ITOBEPXHOCTEN U
00BbEMaMu
MOJOOHBIX Tell

ITogo6HbIe Tena B

https://resh.edu.ru/subject/lesson/4910/start/23238/

[Ipe3enTanus

[IpesenTanus



https://resh.edu.ru/subject/lesson/4910/start/23238/

80

MIPOCTPAHCTBE.
N3menenune oobéMa
MIPU TI0JT00MH.
CrepeomeTpuyeckue
3a]ja4l, CBS3aHHbIE
C BBIUHCIICHUEM
00BEMOB TE U
JIomaaen
MMOBEPXHOCTEN
KonTponbhas
pabora "Ilnomanu
MIOBEPXHOCTH U
00BEMBI KPYTJIIBIX

Tex"

[Ipesenranus

81

JIBHOKECHUSA
MIPOCTPAHCTBA.
OrobpaxxeHus.
JBroxeHus u
paBeHCTBO uryp.
O6mue cBoiicTBa
JIBIDKCHUN

[Ipe3enTanus

82

Buner nBmkeHui:
napasuiebHbIA
MepeHoc,
LEHTpAJIbHAs
CUMMETPHUS,
3epKaJIbHas
CUMMETPHUS,
MTOBOPOT BOKPYT

[Ipesenranus




IPSAMOi

83

84

85

[IpeobpazoBanms
nogo6us. [psimas u
cdepa Ditnepa
I'eomeTpuyeckue
3aj]]auu Ha
pUMEHEHHE
JIBHOKCHUS

KonTponbhas

pabora "BekTops B
npocTtpaHcTBe"

[Ipesenranus

[Ipe3enTtanus

IIpe3enTanus

86

Ob6o06maromee
noBtropenue 11
MOHSITUI U METOJIOB
Kypca reOMeTpHUH
10-11 xmaccos,
CUCTeMaTH3aIHs
3HaHMI:
"[TapaniensHOCTh
MPSIMBIX |
TIJIOCKOCTEN B
npocTpaHcTae”

[Ipesenranus

87

O06o0maroree
noBTtopenue 11
MHOHATHH U METOJIOB
Kypca reoMeTpuu
10-11 xmaccos,
CHCTEMAaTHU3allHs
3HaHUM: "BekTopsl B

[IpesenTanus




npocTtpascTse”

88

O0o0maroree
noBTopenue 11
MOHATHI U METOA0B
Kypca reoMeTpuu
10-11 xmaccos,
CUCTEeMaTU3aIHs
3HaHui: "BekTopsl B
npocTtpaHcTBe"

[Ipesenranus

89

90

O6oO0maroree
noBTopenue 11
MIOHSATHI U METOH0B
Kypca reOMeTpHUH
10-11 xmaccos,
CHCTeMaTH3aIns
3HaHui: "O0beM
MHOTOTrpaHHHKA"

Ob6o06maroree
noBTopenue 11
MOHSITUI U METOJIOB
Kypca reoMeTpuu
10-11 xmaccos,
CHUCTEMaTH3aIUs
3HaHui: "O0beM
MHOTOTrpaHHHKaA"

IIpe3enTanus

[Ipe3enTanus

91

O06o0maroree
noBTtopenue 11
MHOHATHH U METOJIOB
Kypca reOMeTpun

[IpesenTanus




92

10-11 xmaccos,
CHCTEMaTH3alHs
sgaguii: "Ilnonaan
MMOBEPXHOCTHU U
00BEMBI KPYTJIIBIX

"

TCI

O0o0maroree
noBropenue 11
MOHSITUI U METOJIOB
Kypca reOMeTpHUH
10-11 xmaccos,
CUCTEMAaTH3AIIHS
3Hanui: "[lnomanu
MIOBEPXHOCTH U
00BEMBI KPYTIIBIX

TCJI

[Ipesenranus

93

Hrorosas
KOHTPOJIbHAS 1
paborta

[Ipe3enTanus

94

95

96

Nrorosas
KOHTPOJIbHAS 1
paborta

IToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3allHs
3HAHUI

Hctopus pa3BuTHs

CTEPEOMETPUN KaAK 1
HayKU U €€ pojb B

[Ipe3enTanus

[Ipesenranus

[Ipesenranus




97

98

pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

Hcropus pazsurus
CTEPEOMETPUU KAK
HAYKHU U €€ POJib B
pa3BUTHHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHI

Ucrtopus pazsutus
CTEPEOMETPUHU KaK
HAyKU U €€ poJlb B
pa3BUTHHA
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

IIpe3enTanus

[Ipe3enTanus

99

Hcropus pazsurus
CTEPEOMETPUN KAK
HayKU U €€ poJib B
pa3BUTHN
COBPEMEHHBIX
WH)XXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

[Ipesenranus




100

101

Hcropus pazsurus
CTEPEOMETPUU KAK
HAYKHU U €€ POJib B
pa3BUTHHU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHUI

Hcropus pa3zBuTus
CTEPEOMETPHUH KaK
HAyKU U €€ poJlb B
pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIThFOTEPHBIX
TEXHOJIOTHI

[Ipe3enTtanus

[Ipesenranus

102

Hcropus pazsurus
CTEPEOMETPUN KAK
HAyKU U €€ poJlb B
pa3BUTUN
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO
YACOB IIO
[NPOT'PAMME

102

IIpesenranus







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eometpus 10-11 JI.C.Atanacsu; B.®. byty3o0s; C.b. Kagomues; JI.C.Kucunena;

D.I'. Ilo3usak

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

['eometpus 10-11 JI.C.Atanacsn; B.®. byry3os; C.b. Kanomues; JI.C.Kucunesa;
O.I'. ITo3Hsk

I'eomeTpus. Jlunaktuueckue Matepuainl. 10 kimacc. ba3oBslil 1 mpo@rIBHBIN yp.

I'eomeTpust. unaktuueckue Mmarepuaisbl. 1 1 kinacc. ba3oBeiil 1 npo@uiibHBIM yp.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

http://school-collection.edu.ru/

https://ege.sdamgia.ru/

https://infourok.ru/

https://infourok.ru/
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