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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero o6pa3zoBaHus, Tak Kak 00ecreyuBaeT BO3MOKHOCTh U3YUSHUS TUCUIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T'€OMETPUUYECKHUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOJUMBIX JUIsl YCIIEIIHOTO MPO(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KAK YAaCTU MUPOBOW KYJIBTYpPBI 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 MMOHATUIHOTO armapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpOBAaHME MOHHWMAHUS POJM AKCUOMATUKH TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C MIPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CTIOCOOHOCTEH 00yJaronuxcs, MO3HaBaTeIbHOW aKTHBHOCTH, UCCIIECIOBATEILCKAX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CHTYAIUSIX U MPU H3YYCHUH IPYTHX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHTYallii, WCCIICJIOBAaHUS TOCTPOCHHBIX MOJICIIEeH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JTUHUASAMH y49eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpanaukn», «Tema BpameHus», «BekTopsl ©  KOOpPAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
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
CoJlep KaTeNIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. Coaepkanue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaguch HEOJHOKpPAaTHO. OTO TMO3BOJIIET OpPraHW30BaTh  OBJIAJICHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, o0pa3ys MPOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro peamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMATHYECKOM TOCTPOCHHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamuiebHOCT IPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: NapajuIe/IbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuieNIbHONW MPOEKUHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[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: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
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, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYrojibHas MNUpaMuia M 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,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOW ITOBEPXHOCTU HPSIMOUM IMPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IIPAaBWJIBHOM 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. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOpBI. lIpH3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT 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 BpaieHUs:
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
OpsIMOYTOJIBHOTO Tapajiienienumnenaa M cienctsus u3 He€. OO0bEM mnpsaMol u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM 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,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
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
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXkEHUA. l[IpsMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBmxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS M PaBEHCTBO (UTyp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA 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
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

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
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, 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 BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

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 TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO 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 HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, TPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1elCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUIUTH MHPOpPMAIMH, 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
(dbopM npeacTaBIeHuUS;

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
HeNsIMM  OOLLEHUs, SCHO, TOYHO, I'PaMOTHO BBIpaXXaTh 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 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3ala4d, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOMPATh CIOCO0 PELIeHUs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 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.

CoBMecTHAsI 1eAITEIBHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCS, OOCYXIaTh TMPOIECC W Pe3ylbTaT paldoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI NPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE 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 IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHSATHUSMHU, CBSI3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
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 CEUYECHHsS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
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 U3BJIEKaTh, MPEOoOPa30BBIBATH 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  pelIeHUsT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
F€OMETPUYECKHX TEN C TPUMEHEHUEM (HOPMYJT;

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 u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HH(OpMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelarbh reOMEeTPUYECKHE 3aa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUs: CEUCHUS ITUJIMHAPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh FT€OMETPUYECKHUE YTBEPKACHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUYECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKHUE 3a/Jaud, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBO 9acoB
Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
1 BBenenue B ctepeoMeTpuio 23 2 https://resh.edu.ru/subject/lesson/4756/
B
2 SAHMHOE PACIIOJOMCHHE HPAMBIX B 6 1 https://resh.edu.ru/subject/lesson/6133/
MIPOCTPAHCTBE
I1
3 ap aﬂHeHBUH OCTD IPAMBIX 1 8 https://resh.edu.ru/subject/lesson/6065/
IIJIOCKOCTEH B IPOCTPAHCTBE
[lepreHANKYIAPHOCTS TIPSIMBIX 1 https://resh.edu.ru/subject/lesson/4724/
4 P vy p p 25 https://resh.edu.ru/subject/lesson/4757/
TIOCKOCTEH B IPOCTPAHCTBE https://resh.edu.ru/subject/lesson/4748/
VYrael 1 pacCTOSTHUS 16 https://resh.edu.ru/subject/lesson/6063/
MHororpasHuku 7 1 https://resh.edu.ru/subject/lesson/6018/
7 BeKTODEL B [DOCTDANCTE 12 https://resh.edu.ru/subject/lesson/4758/
P POCTpaHcTBe https://resh.edu.ru/subject/lesson/6404/
IT 0 )
8 OBTOPEHHE, O o6meH1:1e . 5 1 https://resh.edu.ru/subject/lesson/6404/
cucreMaTtmni3anda 3HaHUN
OBILIEE KOJIMYECTBO HACOB I10
i 102 5 0

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4757/
https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/4758/
https://resh.edu.ru/subject/lesson/6404/
https://resh.edu.ru/subject/lesson/6404/

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuyecTBo 4yacoB

dueKkTpoHHbIe (LN POBbLIE)

Ne i/ Konrposbnsie IIpakrunyeckue
MPOrpaMMbI Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTshI
1 AHanuThueckas reoMeTpust 15 1 https://resh.edu.ru/subject/lesson/4724/
2 Hosropene, O606meHP“Ie 1 15 https://resh.edu.ru/subject/lesson/6063/
cucremMaruisanus 3HaHuu
3 O0BEM MHOTOTpaHHHKA 17 1 https://resh.edu.ru/subject/lesson/5629/
4 T 24 1 https://resh.edu.ru/subject/lesson/6300/
©J1a Bpattetis https://resh.edu.ru/subject/lesson/4903/
H N
5 JIOLLAUH TIOBEPXHOCTIH 11 00LEMEL 9 1 https://resh.edu.ru/subject/lesson/4911/
KPYTJIBIX TCJI
6 JBrxeHus 5 https://resh.edu.ru/subject/lesson/5754/
I1 6006
7 OBTOPEHHE, 000 meHP“Ie 1 17 1 https://resh.edu.ru/subject/lesson/4912/
cucreMaru3danus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10
i 102 5 0

[NPOTPAMME



https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/6300/
https://resh.edu.ru/subject/lesson/4903/
https://resh.edu.ru/subject/lesson/4911/
https://resh.edu.ru/subject/lesson/5754/
https://resh.edu.ru/subject/lesson/4912/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer

KonTpoabu
0 ble padoThI

IIpakTHyeck
ue padoTsbl

Jara
H3yYeH
us

JIeKTPOHHBbIE U(PPOBbIE 00pa3oBaTeIbHbIE
pecypcsl

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

https://resh.edu.ru/subject/lesson/4677/

[TonsTus
CTEpEOMETPUU:
TOYKa, Mpsimas,
IJIOCKOCT,
IIPOCTPAHCTBO.
OcHOBHBIE TIpaBUIIA
M300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
napajuIeabHbIX
MPSIMBIX (OTPE3KOB),
CepeuHBbI OTPE3Ka

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

ITonsaTus:
MepeceKaronmecs
IUIOCKOCTH,
MepeceKarnmecs
npsiMasi ¥ IIOCKOCTh;
MOJYIPOCTPAHCTBO

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



https://resh.edu.ru/subject/lesson/4677/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/6065/

MHoOrorpaHHukKH,
n300pakeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIINX
00BEKTOB
[lonstus:
nepeceKaroIuecs
IJIOCKOCTH,
IepeceKaroIuecs
npsiMast U MIIOCKOCTh;
MIOJIYTIPOCTPAHCTBO

Bxonnas
KOHTpPOJIbHAsI paboTa

AKCHOMEI
CTEPEOMETPHUHU U
IIEPBbIE CIIECCTBUSA U3
HHUX

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

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

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

AKCHOMBI
CTEPEOMETPUU U
IIEPBbIE CIIECCTBUSA U3
HHUX

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

AKCHOMBI
CTEPEOMETPUU U
TEepPBbIE CIIEJICTBUSA U3
HuX. CiocoObl
3a/1aHUs] IPSIMBIX U
IJIOCKOCTEl B

https://foxford.ru/wiki/matematika/aksiomy-stereometrii



https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://foxford.ru/wiki/matematika/aksiomy-stereometrii

MIPOCTPAHCTBE.
O003HaueHus
MPSMBIX U
IUIOCKOCTEH

10

N3o6pakenue
CEYEHU MUpaMu/Ibl,
Ky0a ¥ TIPU3MBlI,
KOTOpBIE TPOXOJIAT
yepe3 ux péopa.
N3obpaxenue
nepeceycHust
MOJTY9E€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MTOCTPOECHHBIX
CeUeHUH pa3HbIMU
[[BETaMU

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

11

N306paxenue
CEUYEHUI MUpamMu/Ibl,
Ky0a ¥ pU3MBl,
KOTOpBIE MTPOXOJIAT
gyepes ux péopa.
N300pakenue
IIepeceyeHUs
MOJIy4YE€HHBIX
IIJIOCKOCTEM.
PackpamBanue
MTOCTPOEHHBIX
CEYCHUH pa3HbIMU

https://resh.edu.ru/subject/lesson/4912/



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4912/

OBE€TaMHu

12

13

14

15

N3o6paxkenue
CeUeHUN MUpPaMUIbL,
Ky0a U1 IpU3MBI,
KOTOpBIE IPOXOJISAT
gepes ux péopa.
N3o6paxenue
IepeceyeHust
MOJIy4E€HHBIX
IIJIOCKOCTEM.
PackpammBanue
IIOCTPOEHHBIX
CeUeHUH pa3HbIMU
LBETaMU
N3obpaxenue
CeUEHU MUPaMU/IBI,
Ky0a 1 IpU3MBI,
KOTOpBIE TPOXOJIAT
yepe3 ux péopa.
N306paxenue
IIepeceyeHMs
IIOJIyYE€HHBIX
IIJIOCKOCTEM.
PackpamnBanue
MTOCTPOEHHBIX
CEYECHUH pa3HbIMHU
LBETaMU

Meron cnenos st
IMOCTPOEHUS CEUEHU I
Meton ciienoB UiA
MOCTPOEHUSI CEUECHU .

https://resh.edu.ru/subject/lesson/4912/

https://resh.edu.ru/subject/lesson/4912/

https://foxford.ru/wiki/matematika/ploschad-

ortogonalnoy-proekitsii

https://foxford.ru/wiki/matematika/ugol-mezhdu-

pryamoy-i-ploskostyu



https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://foxford.ru/wiki/matematika/ploschad-ortogonalnoy-proektsii
https://foxford.ru/wiki/matematika/ploschad-ortogonalnoy-proektsii
https://foxford.ru/wiki/matematika/ugol-mezhdu-pryamoy-i-ploskostyu
https://foxford.ru/wiki/matematika/ugol-mezhdu-pryamoy-i-ploskostyu

CaoiicTBa
MepeCceYCHU I MPSIMBIX
U IUIOCKOCTEN

16

MeTtoz CIeIoB s
MOCTPOEHUS CEUECHU .
CBoiicTBa
MEePECEUCHUH MPAMBIX
H TIJIOCKOCTEH

https://foxford.ru/wiki/matematika/ugol-mezhdu-

pryamoy-i-ploskostyu

17

18

19

[Toctpoenue ceuenuit
B [IUpamujie, Kyoe 1o
TpEM TOYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX YepTexKe
U 3aIlUCh I11aroB
MIOCTPOCHUS

[Toctpoenue ceuenuit
B ITUpaMujie, Kyoe mo
TpEM TOUYKaM Ha
pe€bpax. Coznanue
BBIHOCHBIX YepTexen
Y 3aMKCh 11aroB
MMOCTPOEHUS

[Toctpoenue ceuenuit
B IUpamue, Kyoe mo
TpEM TOUYKaM Ha
péopax. Cozmanue
BBIHOCHBIX YepTekKeH
1 3aIlUCh 111aroB
MTOCTPOCHHUS

https://foxford.ru/wiki/matematika/sechenie-tetraedra

https://foxford.ru/wiki/matematika/sechenie-tetraedra

https://foxford.ru/wiki/matematika/sechenie-
parallelepipeda



https://foxford.ru/wiki/matematika/ugol-mezhdu-pryamoy-i-ploskostyu
https://foxford.ru/wiki/matematika/ugol-mezhdu-pryamoy-i-ploskostyu
https://foxford.ru/wiki/matematika/sechenie-tetraedra
https://foxford.ru/wiki/matematika/sechenie-tetraedra
https://foxford.ru/wiki/matematika/sechenie-parallelepipeda
https://foxford.ru/wiki/matematika/sechenie-parallelepipeda

20

21

22

[Toctpoenue ceuenuit
B IMUpaMu/ie, Kyoe 1mo
TpEM TOYKaM Ha
pé6pax. Coznanue
BBIHOCHBIX YepTexKei
1 3aITUCh II1aroB
MMOCTPOCHHUS

[ToBTOpEeHUe
IUTAaHUMETPHH:
Teopema o
MIPOTMOPIIUOHATBHBIX
orpeskax. [lomobue
TPEYrOJIbHUKOB

IToBTOpEHME
IJITAHUMETPUH:
Teopema Menenas.
PacueTtsl B ceuenusx
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUs
MJITAHUMETPUH U
CTEPEOMETPUHU

https://foxford.ru/wiki/matematika/sechenie-
parallelepipeda

https://foxford.ru/wiki/matematika/podobnye-treugolniki

https://foxford.ru/wiki/matematika/teorema-menelaya

23

KonTponbnas padora
Nel mo Teme

" AKCHOMBI
CTepEOMETPHH.
CeueHpus"

24

B3aumuoe
pacmoioKeHnue

https://resh.edu.ru/subject/lesson/6065/
https://foxford.ru/wiki/matematika/vzaimnoe-



https://foxford.ru/wiki/matematika/sechenie-parallelepipeda
https://foxford.ru/wiki/matematika/sechenie-parallelepipeda
https://foxford.ru/wiki/matematika/podobnye-treugolniki
https://foxford.ru/wiki/matematika/teorema-menelaya
https://resh.edu.ru/subject/lesson/6065/
https://foxford.ru/wiki/matematika/vzaimnoe-raspolozhenie-pryamyh-v-prostranstve

25

MPSIMBIX B
MIPOCTPAHCTBE.
CxkpeuuBaromuecs
npsimble. [Ipu3Haku
CKPEITUBAIOIINX CS
MPSIMBIX.
[TapamiensHbie
MpsIMbIE B
MIPOCTPAHCTBE

Teopema o
CYILIECTBOBAHUU U
€IMHCTBECHHOCTH
IpsAMON
napasuiebHON
JTAHHOU MPSIMOi,
MPpOXOIAIIeH uepe3
TOYKY POCTPAHCTBA
U HE JeXKallel Ha
JTAHHOU MIPSMOM.
Jlemma o
MEepECEUCHU N
MapasieabHbIX
MPSAMBIX ITOCKOCTBIO

raspolozhenie-pryamyh-v-prostranstve

https://resh.edu.ru/subject/lesson/6133/

26

[TapamiensHOCTB
TpeX MpPSIMBIX.
Teopema o Tpéx
MapajuIeIbHbIX
npsAMbIX. Teopema o
CKpELIUBAOIINXCSA

https://resh.edu.ru/subject/lesson/6129/
https://foxford.ru/wiki/matematika/skreschivayschiesypria

mye



https://foxford.ru/wiki/matematika/vzaimnoe-raspolozhenie-pryamyh-v-prostranstve
https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/6129/
https://foxford.ru/wiki/matematika/skreschivayschiesypriamye
https://foxford.ru/wiki/matematika/skreschivayschiesypriamye

MIPSIMBIX

27

28

29

30

[TapannensHoe
MIPOCKTUPOBAHUE.
OcHOBHBIE CBOICTBA
rapajuieIbHOTO
MIPOCKTUPOBAHUS.
N3obpaxenue
pasHbIX GUTYp B
napasuiebHON
MIPOEKIINU
[enTpansHas
MPOEKIUs. YOI ¢
COHAIIPaBJICHHBIMU
CTOpPOHAMU. YTOJI
MEXIY IPSIMBIMU

3amauu Ha
JI0Ka3aTeIbCTBO U
HCCIEI0BaHNE,
CBSI3aHHBIE C
pacmoiIoKeHUEM
prIMI)IX B
MIPOCTPAHCTBE

IlonsTus:
MapaJIeIbHOCTh
MPSAMOU U TUIOCKOCTH
B MPOCTPAHCTRBE.
[Ipu3nak
MapayIeIbHOCTH

MPSIMOM U TUIOCKOCTH.

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

https://foxford.ru/wiki/matematika/ugol-mezhdu-

pryamymi

https://foxford.ru/wiki/matematika/vzaimnoe-
raspolozhenie-ploskosti-i-pryamoy

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



https://resh.edu.ru/subject/lesson/6129/
https://foxford.ru/wiki/matematika/ugol-mezhdu-pryamymi
https://foxford.ru/wiki/matematika/ugol-mezhdu-pryamymi
https://foxford.ru/wiki/matematika/vzaimnoe-raspolozhenie-ploskosti-i-pryamoy
https://foxford.ru/wiki/matematika/vzaimnoe-raspolozhenie-ploskosti-i-pryamoy
https://resh.edu.ru/subject/lesson/6065/

CaoiicTBa
apajuIeIbHOCTH
MPSIMOU U TUIOCKOCTH

31

32

I'eomerpuueckue
3a7a4M Ha
BBIYMCIICHUE U
JI0Ka3aTeIbCTBO,
CBSA3aHHBIE C
MapajuIeIbHOCTHIO
MPSIMBIX U
IJIOCKOCTEM B
MPOCTPAHCTBE

[TocTtpoenue ceuenus,
MPOXOJISIIIETO Yepe3
JAHHYIO IPSIMYIO Ha
yepTexe u
MapaJJIETbHOIO
JIPYroH MPSMOM.
Pacuér oTHOMICHUI

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

https://foxford.ru/wiki/matematika/parallelnoe-i-
tsentralnoe-proektirovanie

33

34

[TapamiensHas
MIPOEKIIUS,
MIPUMEHEHHE IS
MOCTPOEHUS CEUCHU I
KyOa u
napajuleJenunea.
CaoiicTBa
napajuleJienunesa u
IIPU3MBI

[TapamensHbie

https://foxford.ru/wiki/matematika/priamougolnyiparalleli

pipedkub

https://foxford.ru/wiki/matematika/vzaimnoe-



https://resh.edu.ru/subject/lesson/6065/
https://foxford.ru/wiki/matematika/parallelnoe-i-tsentralnoe-proektirovanie
https://foxford.ru/wiki/matematika/parallelnoe-i-tsentralnoe-proektirovanie
https://foxford.ru/wiki/matematika/priamougolnyiparallelipipedkub
https://foxford.ru/wiki/matematika/priamougolnyiparallelipipedkub
https://foxford.ru/wiki/matematika/vzaimnoe-raspolozhenie-dvuh-ploskostey

IUIOCKOCTH.
[Ipusznaku
napajuieIbHOCTH
JIBYX TIJIOCKOCTEH

raspolozhenie-dvuh-ploskostey

35

36

Teopema o
MapajvieIbHOCTH U
€IMHCTBEHHOCTH
IUIOCKOCTH,
MPOXOIAIIEH uepe3
TOYKY, HE
MIPUHAIICIKALIYIO
JTAHHOM IJIOCKOCTH B
CJICJICTBUS U3 HEE

CaoiicTBa
napajuieIbHbIX
IJIOCKOCTEM: 0
MapaIeIbHOCTH
MPSIMBIX TTEpECeYCHUS
MIpY NEPECCUCHU N
JIBYX MapajlieIbHbIX
IJIOCKOCTEN TpEeTher

https://foxford.ru/wiki/matematika/svoystvaparallelnyhplo
skostey

https://foxford.ru/wiki/matematika/svyaz-parallelnosti-i-
perpendikulyarnosti

37

CsoiicTBa
MapajuTeIbHBIX
IUIOCKOCTEH: 00
OTpe3Kax
napauIebHbIX
MPSIMBIX,
3aKTIOUEHHBIX MEXTY
MapauIeIbHBIMA

https://foxford.ru/wiki/matematika/svoystvaparallelnyhplo
skostey



https://foxford.ru/wiki/matematika/vzaimnoe-raspolozhenie-dvuh-ploskostey
https://foxford.ru/wiki/matematika/svoystvaparallelnyhploskostey
https://foxford.ru/wiki/matematika/svoystvaparallelnyhploskostey
https://foxford.ru/wiki/matematika/svyaz-parallelnosti-i-perpendikulyarnosti
https://foxford.ru/wiki/matematika/svyaz-parallelnosti-i-perpendikulyarnosti
https://foxford.ru/wiki/matematika/svoystvaparallelnyhploskostey
https://foxford.ru/wiki/matematika/svoystvaparallelnyhploskostey

IIJIOCKOCTSIMU; O
MEePECEUCHUH TIPSAMOU

C IByMs
napajyuieTbHbIMU
IJIOCKOCTSIMU
IToBTOpEHuUE:
38 teopema [ludaropa https://foxford.ru/wiki/matematika/teorema-pifagora
Ha TUIOCKOCTH
[ToBTOpEHue: _ . .
S — https://foxford.ru/wiki/matematika/teorema-pifagora
39 P P https://foxford.ru/wiki/matematika/trigonometriya-
MPSIMOYTOJIBHOTO ;
pryamougolnogo-treugolnika
TpPEYroJbHUKA
CaoiicTBa Ky0a 1 . . .
Y https://foxford.ru/wiki/matematika/pryamougolnyj-
40 MPSIMOYTOJIBHOTO .
parallelepiped
napajuiesienuneaa
Brruncnenue qivn
41 OTPE3KOB B KyOe U https://foxford.ru/wiki/matematika/pryamougolnyj-
MIPSAMOYTOJIBHOM parallelepiped
napajuieNenumnesie
[lepnenaukynspHoCcT
b IIPSAMOM U
42 mockocty. [Ipn3nak https://resh.edu.ru/subject/lesson/4724/
NEPIEHANKYIIPHOCTH
MIPSIMOM U TUIOCKOCTH
[lepnenaukynspHOCT
b [IPSIMOM U
43 mockocTH. [Ipu3nak https://resh.edu.ru/subject/lesson/4724/

MEPIEHUKYISIPHOCTH
MPSIMOM U TUIOCKOCTH



https://foxford.ru/wiki/matematika/teorema-pifagora
https://foxford.ru/wiki/matematika/teorema-pifagora
https://foxford.ru/wiki/matematika/trigonometriya-pryamougolnogo-treugolnika
https://foxford.ru/wiki/matematika/trigonometriya-pryamougolnogo-treugolnika
https://foxford.ru/wiki/matematika/pryamougolnyj-parallelepiped
https://foxford.ru/wiki/matematika/pryamougolnyj-parallelepiped
https://foxford.ru/wiki/matematika/pryamougolnyj-parallelepiped
https://foxford.ru/wiki/matematika/pryamougolnyj-parallelepiped
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/

44

45

46

47

48

49

Teopema o
CYLIECTBOBAaHUU U
€IMHCTBEHHOCTH

NPAMOM, MPOXOASAIIEH

yepes TOUKY
MIPOCTPAHCTBA U
NEPIEHIUKYISIPHON K
IUIOCKOCTH
[Inockoctn u
MepIEHUKYISIPHbIE
UM TIpSIMBIE B
MHOT'OTPaHHUKAX

[Iimockoctu n
IIEPIECHIUKYIISIPHBIE
UM IpsIMBIE B
MHOTOTpaHHUKAX
Ilepnennukynsp u
HAKJIOHHAs.
ITocTpoenue
NIEPIEHIUKYJIApa U3
TOYKH Ha MPSIMYIO
Ilepnennukynsp u
HAKJIOHHAs.
ITocTpoenue
NEPIIEHIUKYJIApa U3
TOYKH Ha MPSIMYIO
Teopema o Tpéx
MEPIEHIUKYIIApax
(npsimast 1 oOpaTHast)

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

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

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

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

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

https://foxford.ru/wiki/matematika/teorema-o-treh-

perpendikulyarah



https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4757/
https://resh.edu.ru/subject/lesson/4757/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://foxford.ru/wiki/matematika/teorema-o-treh-perpendikulyarah
https://foxford.ru/wiki/matematika/teorema-o-treh-perpendikulyarah

50

Teopema o Tpéx
MEePIEeHIUKYIIIpax
(npsimast u oOpaTHas)

https://foxford.ru/wiki/matematika/teorema-o-treh-
perpendikulyarah

o1

Yron mexny
CKPEUIUBAIOIINUMUCS
MPSIMBIMU

https://foxford.ru/wiki/matematika/vychislenie-ugla-
mezhdu-skreshchivayushchimisya-pryamymi

52

ITouck
MEPIICHANKYIISIPHBIX
MPSAMBIX C TOMOIIBIO
MEPIECHANKYIISIPHBIX
IUIOCKOCTEH

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

53

54

55

OpTtoronaibHoe
MIPOCKTUPOBAHUE

[TocTpoenue ceuenuit
Ky0a, IPU3MBI,
MPpaBUIbHOMN
MUPaMUIBI C
TTOMOIIIBIO
OpPTOTOHAJILHOU
MPOEKIIUU
[TocTtpoeHue ceuenuit
Ky0a, Mpu3MBHlI,
MIPaBUIILHON
MUPaAMU/IBI C
TTOMOIIIBIO
OpTOTOHAJILHOU
MPOEKLUU

https://foxford.ru/wiki/matematika/secheniya-
mnogogrannikov

https://foxford.ru/wiki/matematika/secheniya-
mnogogrannikov

https://foxford.ru/wiki/matematika/secheniya-
mnogogrannikov

56

Cummerpus B
MPOCTPAHCTBE

https://foxford.ru/wiki/matematika/tsentralnaya-
simmetriya



https://foxford.ru/wiki/matematika/teorema-o-treh-perpendikulyarah
https://foxford.ru/wiki/matematika/teorema-o-treh-perpendikulyarah
https://foxford.ru/wiki/matematika/vychislenie-ugla-mezhdu-skreshchivayushchimisya-pryamymi
https://foxford.ru/wiki/matematika/vychislenie-ugla-mezhdu-skreshchivayushchimisya-pryamymi
https://resh.edu.ru/subject/lesson/4748/
https://foxford.ru/wiki/matematika/secheniya-mnogogrannikov
https://foxford.ru/wiki/matematika/secheniya-mnogogrannikov
https://foxford.ru/wiki/matematika/secheniya-mnogogrannikov
https://foxford.ru/wiki/matematika/secheniya-mnogogrannikov
https://foxford.ru/wiki/matematika/secheniya-mnogogrannikov
https://foxford.ru/wiki/matematika/secheniya-mnogogrannikov
https://foxford.ru/wiki/matematika/tsentralnaya-simmetriya
https://foxford.ru/wiki/matematika/tsentralnaya-simmetriya

57

58

59

60

61

OTHOCHTEIBHO
IIOCKOCTH.
[Inockoctn
CUMMETpPUH B
MHOT'OTPaHHUKAX

IIpu3nak

MEPIEeHIUKYIIPHOCTH
MPSIMOM U TUIOCKOCTH

KakK CJICACTBHEC
CUMMCTPHUU

[IpaBunpHbIE
MHOT'OTPaHHUKH.
Pacué€t paccrosinuii
OT TOYKH J0
IIJIOCKOCTH

[IpaBunpHbIE
MHOT'OTPaHHUKHU.
Pacuér paccrosinuii
OT TOYKH 110
IIJIOCKOCTH

Crioco0bl OMyCTUTh
MEePIEHIUKYIISAPBIL:
CUMMETpPHUS, CABUT
TOYKH I10
napajuieIbHON
psAMOI

CaBur 1o
HelapauleIbHON
[IPSIMOM, U3MEHEHHE

https://foxford.ru/wiki/matematika/perpendikulyarnost-

pryamoy-i-ploskosti

https://foxford.ru/wiki/matematika/mnogogranniki

https://foxford.ru/wiki/matematika/mnogogranniki

https://foxford.ru/wiki/matematika/mnogogranniki

https://foxford.ru/wiki/matematika/mnogogranniki



https://foxford.ru/wiki/matematika/perpendikulyarnost-pryamoy-i-ploskosti
https://foxford.ru/wiki/matematika/perpendikulyarnost-pryamoy-i-ploskosti
https://foxford.ru/wiki/matematika/mnogogranniki
https://foxford.ru/wiki/matematika/mnogogranniki
https://foxford.ru/wiki/matematika/mnogogranniki
https://foxford.ru/wiki/matematika/mnogogranniki

paccTosHu

62

KonTponbnas pabora

No2 o teme

"B3aumnoe

pacIoiokKeHNe 1
MPSIMBIX U

IJIOCKOCTEH B
npocrtpaHcTae"

63

64

65

66

IToBTOpEnue: yroma

MEXIY IpSMBIMHU Ha
IJIOCKOCTH,

TPUTOHOMETPHS B 1
IIPOU3BOJILHOM
TPEYTrOJIbHUKE,

TeopeMa KOCUHYCOB

IToBTOpEHME: yroma

MEXIY

CKpELIUBAIOIIUMUCS 1
IIPSIMBIMU B

IIPOCTPAHCTBE

I'eomerpuueckue

METO/bI BBIYUCICHUS

yria MexXay 1
IPSIMBIMU B
MHOT'OI'paHHHKaX

JIByrpaHHBIN yTOJI.
CBOICTBO JIMHEHHBIX
YTJI0OB IBYTPAHHOTO

yria

https://foxford.ru/wiki/matematika/ponyatie-ugla

https://foxford.ru/wiki/matematika/ugol-mezhdu-

pryamymi

https://foxford.ru/wiki/matematika/ugol-mezhdu-

pryamymi

https://foxford.ru/wiki/matematika/dvugrannyy-ugol



https://foxford.ru/wiki/matematika/ponyatie-ugla
https://foxford.ru/wiki/matematika/ugol-mezhdu-pryamymi
https://foxford.ru/wiki/matematika/ugol-mezhdu-pryamymi
https://foxford.ru/wiki/matematika/ugol-mezhdu-pryamymi
https://foxford.ru/wiki/matematika/ugol-mezhdu-pryamymi
https://foxford.ru/wiki/matematika/dvugrannyy-ugol

[lepnenqukynsapHsie
mwiIockoctu. CBOMCTBA

https://foxford.ru/wiki/matematika/perpendikulyarnye-

67 B3aHMHO .
ploskosti
MEePIECHANKYIISIPHBIX
IUIOCKOCTEM
IIpu3nak
MEePIEeHANKYISIPHOCTH
IJIOCKOCTEM; Teopema
68 0 IpsIMOM https://foxford.ru/wiki/matematika/perpendikulyarnye-
HepeCEYCHHUS IBYX ploskosti
IUIOCKOCTEM
MEPIEHINKYIISIPHBIX
TpEeTheN MIIOCKOCTH
[IpsiMoyTronbHBIA
napasieenuIen;
69 KyO; U3MepeHus, https://foxford.ru/wiki/matematika/priamougolnyiparalleli
CBOMCTBA pipedkub
MPSIMOYTOJILHOTO
napajuiesenumnesaa
Teopema o
JaroHaIu . . . . .
https://foxford.ru/wiki/matematika/priamougolnyiparalleli
70 MPSIMOYTOJIBHOTO )
pipedkub
napajuiejenumneaa u
CIICICTBUE U3 HEE
Crepeomerpuueckue
" NPUKIIaJAHBIC
71 3aJI1a4yM, CBI3aHHBIC CO https://foxford.ru/wiki/matematika/parallelnye-pryamye

B3aNMHBIM
pacnosoKeHueM
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MPpsAMBIX U IIJIOCKOCTH

72

[ToBTOpEHMeE:
CKpEIMBAIOIINECS
NpSMEIE,
napajuiesibHble
IIJIOCKOCTH B
CTaHJIapPTHBIX
MHOTOTpaHHUKAX

https://foxford.ru/wiki/matematika/skreschivayschiesypria
mye

73

74

75

76

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXIy
CKPEIIMBAIOIIUMUCS
MPSIMBIMU B TTPOCTHIX
CUTYAIHUSIX

Paccrosiaue oT Touku
110 IIOCKOCTH,
paccTostHUE OT
IIpsAIMOH 10
IIJIOCKOCTH
Beruucnenune
PacCTOSTHUN MEXIY
CKpELIUBAIOIIUMUCS
MPSIMBIMH C
ITOMOIIBIO
MEePIEHUKYISIPHON
IIJIOCKOCTH

Tpéxrpannsiii yrou,

https://foxford.ru/wiki/matematika/svoystvaparallelnyhplo
skostey

https://foxford.ru/wiki/matematika/rasstoyaniya-v-
prostranstve

https://foxford.ru/wiki/matematika/vychislenie-ugla-
mezhdu-skreshchivayushchimisya-pryamymi

https://foxford.ru/wiki/matematika/dvugrannyy-ugol
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HEPaBEHCTBA IS

TPEXTPAHHBIX YTJIOB.
Teopema I[Tudaropa,
TEOPEMBbI KOCHHYCOB

U CUHYCOB IS
TPEXTPAHHOTO yIiia

https://foxford.ru/wiki/matematika/teorema-kosinusov

OJIEMEHTEI
chepuyeckoin _ . .
https://foxford.ru/wiki/matematika/sostavnoj-
77 TCOMETPHUU: -
mnogogrannik
r€0IE3NYECKHE
JIMHAY Ha 3eMiie
CucreMaTusanus
78 3HAHUH https://foxford.ru/wiki/matematika/sostavnoj-
"MHororpaHHuK 1 mnogogrannik
€ro DJIEMEHTHI"
Cucremaruzarus
79 3HAHUH https://foxford.ru/wiki/matematika/sostavnoj-
"MHOrorpaHHuK u mnogogrannik
€ro 3JIeMeHTHI"
[Inpamua. Buabt
MAPaAMUI. o . L
80 P A https://foxford.ru/wiki/matematika/usechennaya-piramida
[IpaBunbHas
nupamuaa
[Ipusma. [Ipsamas u
81 HaKJIOHHAs TTPU3MBI. https://foxford.ru/wiki/matematika/prizma
[IpaBunbHas npusma
[Ipssmoit . . .
https://foxford.ru/wiki/matematika/pryamougolnyj-
82 napajuIesIeTueI,

MIPSIMOYTOJIBHBIN

parallelepiped
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napaJiesienunes, Kyo

Boinykiibie _ . L

83 https://foxford.ru/wiki/matematika/mnogogranniki
MHOTOTP aHI;mKH' https://foxford.ru/wiki/matematika/formula-eylera
Teopema Ditniepa
Brinykisie
MHOTOTPaHHUKHU.

84 Teopema Ditnepa. https://foxford.ru/wiki/matematika/mnogogranniki
IIpaBunbHbIE U https://foxford.ru/wiki/matematika/formula-eylera
IMOJIYIIPAaBUJIbHBIC
MHOTI'OrpaHHUKHA
KonTponbnas pabota

85 Ne3 o Teme
"MHororpasHuKu"

[TonsiTue BekTopa Ha

86 IJIOCKOCTH U B https://resh.edu.ru/subject/lesson/4758/
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB https://foxford.ru/wiki/matematika/slozhenievectorov

https://foxford.ru/wiki/matematika/operatsii-s-vektorami

88 PasnocTh BEKTOpPOB https://foxford.ru/wiki/matematika/vychitanie-vektorov-

na-ploskosti
IT

89 DaBIIo https://foxford.ru/wiki/matematika/operatsii-s-vektorami
napajuiesenumnesaa

90 YMHOXKEHUE BEKTOpa https://foxford.ru/wiki/matematika/umn-vektor-na-

Ha YUCII0 ploskosti
Paznoxenue BekTopa
o 6asucy Tpéx
yIP https://resh.edu.ru/subject/lesson/6404/
91 BEKTOPOB, HE

JIeKalMXx B OJHOMN
IJIOCKOCTH

https://foxford.ru/wiki/matematika/vektornyy-metod
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CkansipHoe

https://foxford.ru/wiki/matematika/skalyarnoe-

92 ; ;
MIPOM3BEICHUE proizvedenie
Brluucienue yria i .
4 https://foxford.ru/wiki/matematika/ugol-mezhdu-
93 MEX]y BEKTOpaMH B ;
vektorami
MIPOCTPAHCTBE
94 [Ipocreiimue 3agaun https://foxford.ru/wiki/matematika/komplanarnost-
C BEKTOpamMu vektorov
II eiiune . .
95 POCTCHILHE Sa/aTH https://foxford.ru/wiki/matematika/vektory-v-prostranstve
C BEKTOpaMu
IIpocrenmue 3agaqu o . . .
96 p g https://foxford.ru/wiki/matematika/uravnenie-ploskosti
C BEKTOpamMu
IIpocreimue 3agauun o . .
97 p a https://foxford.ru/wiki/matematika/dlina-vectora
C BEKTOpaMu
O06006111eHE U . . .
https://foxford.ru/wiki/matematika/perpendikulyarnye-
98 cUCTEMAaTHU3alHA
. pryamye
3HAHUN
O06001IeHne 1
99 CHCTEMATH3aLIIS https://foxford.ru/wiki/matematika/formula-eylera
3HAHUH
[Ipomexxyrounas
100  arrecramus(KOHTPOIb
Has pabota)
O0600111eH1E U . . . .
B https://foxford.ru/wiki/matematika/prosteyshie-sledstviya-
101 CUCTEMATHU3aIHA ) ) »
. iz-aksiom-stereometrii
3HAaHUU
O0600111eHE U o . .
o https://foxford.ru/wiki/matematika/priznak-
102 CUCTEMATHU3aIHA

3HAHUH

perpendikulyarnosti-pryamoj-i-ploskosti
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OBIIEE KOJIMYECTBO
YACOB I10 102
I[TPOT'PAMME



11 KJIACC

Ne KoumnuectBo yacos JlaTa
JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE
n/  Tema ypoka Bcer  Kourpoasnbl  IIpakruyeckn  H3YYeHH pecypebr
n 0 e padoThI e padoThI |
[ToBTOpEHME TEMBI
"Koopauniatet https://foxford.ru/wiki/matematika/vektory-na-
1 BEKTOpa Ha 1 .
ploskosti
TIJIOCKOCTH U B
npocTtpaHcTae"
[ToBTOpEHME TEMBI
5 "CxansipHoe 1 https://foxford.ru/wiki/matematika/skalyarnoe-
MPOU3BEICHUE proizvedenie
BEKTOpPOB"
[ToBTOpEHME TEMBI
3 "Brruncnenue yria 1 https://foxford.ru/wiki/matematika/ugol-mezhdu-
MEK1y BEKTOpamMu vektorami
B MpOCTpaHCTBE"
[ToBTOpEHME TEMBI
"VpaBHeHue
4 MIPSIMOH, 1 https://foxford.ru/wiki/matematika/uravnenie-linii
MPOXOIAIIEH uepe3
JIBe TOYKH"
Bxonnas
5 KOHTPOJIbHASI 1 1
paborta
6 ¥pasterine 1 https://foxford.ru/wiki/matematika/uravnenie-ploskosti
MIJIOCKOCTH,
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HOpMaJlb,
ypaBHEHUE
IJIOCKOCTH B

OTpe3Kax

7 BekropHoe https://foxford.ru/wiki/matematika/skalyarnoe-
MIPOU3BEICHUE proizvedenie
JInuenHbIe
HEpaBEHCTBA, o I

8 HI;IGfIHOG https://foxford.ru/wiki/matematika/lineynye-
T neravenstva-s-odnim-neizvestnym
MIporpaMMHUpPOBaHU
e
JInuennslie
HEpaBEHCTBA, . -

9 HI})IefIHOG https://foxford.ru/wiki/matematika/lineynye-
T neravenstva-s-odnim-neizvestnym
MIporpaMMHUpPOBaHU
e
AHanuTH4YeCcKHue
METOOBI pacuéra L . .

10 1a '];e;: https://foxford.ru/wiki/matematika/lineynye-
yr Y neravenstva-s-odnim-neizvestnym
HpSIMI)IMI/IB
MHOFOFpaHHI/IKaX
AHaTuTHYeCKUE
METOABI pacuéra o . .

11 naiexrz https://foxford.ru/wiki/matematika/lineynye-
yr Y neravenstva-s-odnim-neizvestnym
IJTIOCKOCTSIMU B
MHOFOFpaHHI/IKaX
dopmyia o . .

pMY https://foxford.ru/wiki/matematika/rasstoyaniedoprya

12 paccTosiHus OT :

TOYKHU 10

mol
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IIJIOCKOCTH B
KOoOopAuHaTax

13

Haxoxnenue
paccTosHuM OT
TOYKH JI0
IJIOCKOCTH B KyOe

https://foxford.ru/wiki/matematika/rasstoyaniedoprya
moi

14

Haxoxnenue
paccTosHuM OT
TOYKH J0
IJTIOCKOCTH B
IIPaBUIILHON
nupamujie

https://foxford.ru/wiki/matematika/pyramyda

15

Haxoxnenue
paccTosHuM OT
TOYKH JI0
MIJIOCKOCTH B
MPpaBUIbHOMN
nupamMujie

https://foxford.ru/wiki/matematika/perpendikulyarnost
-pryamoy-i-ploskosti

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHBIE
MHOTOTPaHHUKHU

https://foxford.ru/wiki/matematika/sechenie-tetraedra

17

18

Ceuenus
MHOTOTPaHHUKOB:
METOJI CIIEIOB

Ceuenus
MHOFOFpaHHI/IKOB .
CTaHJapTHBIE
IJIOCKOCTH,

https://foxford.ru/wiki/matematika/sechenie-
parallelepipeda

https://foxford.ru/wiki/matematika/sechenie-tetraedra
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MEepPECCUCHUS
MPSMBIX U
IJIOCKOCTEH

19

[TapamiensHbie
IIpSIMBIE U
IUIOCKOCTH:
napasJiesibHble
CEUCHMS

https://foxford.ru/wiki/matematika/vzaimnoe-
raspolozhenie-dvuh-ploskostey

20

[TapamiensHbIe
IpsiMble U
IJIOCKOCTH: Pacy€T
OTHOLUEHUH

https://foxford.ru/wiki/matematika/vzaimnoe-
raspolozhenie-dvuh-ploskostey

21

[TapamiensHbIe
IIpSIMBIE U
IUIOCKOCTH: YIJIbI
MEX1y
CKPELIMBAIOILUMUC
s IPSIMBIMH

https://foxford.ru/wiki/matematika/vzaimnoe-
raspolozhenie-dvuh-ploskostey

22

23

[IepnenquKynspHsI
€ IpsIMbIE U
IUIOCKOCTH:
CTaHIapTHBIE MTapbl
MIEPIICHAUKYIISIPHBI
X IUIOCKOCTEN U
MPSMBIX,
CUMMETPUU
MHOTOTPAaHHUKOB
[TeprieHAMKYASAPHBI
€ IIpsIMbIE U

https://foxford.ru/wiki/matematika/perpendikulyarnye-
pryamye

https://foxford.ru/wiki/matematika/perpendikulyarnye-
pryamye
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IJIOCKOCTH:
TeopeMa O Tpex
MePIeHIUKYIIApax

24

[lepnenquKynspHbI
€ IpsIMBIE U
IJIOCKOCTH:
BBIYHCIICHUS UITMH
B MHOTOTPaHHUKAX

https://foxford.ru/wiki/matematika/perpendikulyarnye-
pryamye

25

26

27

[ToBTOpEHue:
IO/
MHOTOYTOJIbHUKOB,
dbopMyIbl 15
IUIOIAIeH,
COOOpaKECHHS
noxoous

[ToBTOpEHue:
1011
MHOT'OYT'OJIbHUKOB,
bopmyIbl 171
TIOIIAACH,
COOOpaKEeHUS
o100us

IToBTOpEHME:
IUIOINAAN
MHOT'OYT'OJIbHUKOB,
dbopMyIbl 15t
IUIOIIAJICH,
COOOpaKeHHs
nosoous

https://foxford.ru/wiki/matematika/ploschad-kruga

https://foxford.ru/wiki/matematika/ploshad-kvadrata-i-
ptyamougolnika

https://foxford.ru/wiki/matematika/ploshchad-
mnogougolnika
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28

29

[Imomanu ceuenunii
MHOTOTPaHHUKOB:
IJI0LIA I
MMOBEPXHOCTEM,
paspe3aHus Ha
4acTH,
COOOpaxeHUs
moxooust

IImomanu ceuennii
MHOT'OTPaHHUKOB:
TTOIIAU
MMOBEPXHOCTEM,
paspe3aHus Ha
YacTH,
COOOpaKECHHS
noxoous

https://foxford.ru/wiki/matematika/metod-
vspomogatelnoy-ploschadi

https://foxford.ru/wiki/matematika/ploschad-
poverhnosti-piramidy

30

31

32

33

Tlnomanu ceuenuint
MHOTOTPaHHUKOB

O0OBéM Tena.
O0bem
PSIMOYTOJIBHOTO
napasuiesienure a

3amaun 00
yIBOEHUU KyOa, 0
KBaJpaType Kyoa; o
TPUCEKIIMHU YTJIa
CrepeomeTrpuuecku
€ 3aJa4H,
CBSI3aHHBIE C

https://foxford.ru/wiki/matematika/ploschad-
poverhnosti-piramidy

https://foxford.ru/wiki/matematika/volume-prizma

https://resh.edu.ru/subject/lesson/5629/
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00BEMOM
PSIMOYTOJIBHOTO
napauie/ieune 1a
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[Tpuxnagseie
3a71a4M, CBSI3aHHbIC
C BBIYMCIIEHUEM
00BéMa
MPSIMOYTOJIBHOTO
napajuiesenumena

https://resh.edu.ru/subject/lesson/5629/
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O0BEM mpsiMoit
MPU3MBI

https://foxford.ru/wiki/matematika/volume-prizma
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CrepeomeTprudecku
€ 3aj1a4u,
CBSI3aHHBIC C
BBIYHCIICHUECM
00BEMOB TIPSIMON
HPU3MBI

https://foxford.ru/wiki/matematika/volume-prizma
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[TpuxnagHeie
3aJ1auM, CBSA3aHHbIE
¢ 00bEMOM IpsSIMOM
MIPU3MBI

https://foxford.ru/wiki/matematika/volume-prizma
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Brrancaenue
00BEMOB TeJI ¢
TTOMOIIILIO
OITPENIEIIEHHOTO
unrerpana. O0bpEmM
HaKJIOHHOHM MPU3MBbI

https://resh.edu.ru/subject/lesson/4046/
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Brruucienue
00BEMOB TelI ¢
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IIOMOIIIBIO
OIPEIEIIEHHOTO
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®opmyna 00bEMa
MUPAMH/IBI.
OTtHomeHne
00BEMOB IMUPaMU/T
C O0ITUM yTJIOM
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®opmyna oobEma
MTAPAMUJIBL.
OTtHomeHue
00bEMOB IMUPaAMU/T
C O0IIKM yTJIOM

https://foxford.ru/wiki/matematika/volume-piramida

42

CrepeomeTpuuecku
€ 3a/1a4H,
CBSI3aHHBIE C
o0bEMaMu
HaKJIOHHOU TIPU3MBI

https://foxford.ru/wiki/matematika/volume-piramida
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CrepeomeTpuuecku
€ 3a/1a4H,
CBSI3aHHBIE C
o0bEMaMu
UPaMHUIBI

https://foxford.ru/wiki/matematika/volume-piramida
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3a7a4M 110 TEME
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HAaKJIOHHOH IPU3MBbI
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"O0BéMBI TEN",
CBSI3aHHBIC C
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MTAPaAMUIBI
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IIpumeHeHue
00BEMOB.
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paccTosiHus 110
IUIOCKOCTH
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pabora Nel o Teme
"O0BEM

MHOrorpaHHuka"
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Hunuuapuueckas
MMOBEPXHOCTb,
oOpasyromue
HWIAHAPAYECKON
MMOBEPXHOCTH
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KpYroBOM IHWJIAHJIP.
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MMOBEPXHOCTH
HWIAHAPA
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IJIOCKOCTBIO,
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VY ceu€HHbI KOHYC.
N3o0pakenue
KOHYCOB U
YCEUYEHHBIX
KOHYCOB

https://foxford.ru/wiki/matematika/kruglye-tela
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IInomanr 60koBOM
MMOBEPXHOCTU U
TOJTHOM
MMOBEPXHOCTH
KOHYca

https://foxford.ru/wiki/matematika/ploschad-
poverhnosti-piramidy
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IImomane OOKOBOI
MMOBEPXHOCTH U
TTOTHOM
MMOBEPXHOCTHU
KOHYca

https://foxford.ru/wiki/matematika/ploschad-
poverhnosti-piramidy
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CrepeomeTpuuecku
€ 3aJa4d Ha
JIOKa3aTeIIbCTBO U
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https://foxford.ru/wiki/matematika/sechenie-
parallelepipeda
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KOHyca

CrepeoMeTprUECKU
€ 33J1auu Ha
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56 BBIUMCIICHHE, .
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MIOCTPOCHUEM
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57 3a/1auu, CBA3aHHBIC i
svojstva
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IIpuknagueie - S
https://foxford.ru/wiki/matematika/cilindr-i-ego-
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svojstva
¢ NWINHIPOM
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TJIOCKOCTBIO.
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IJIOCKOCTBIO. By n
n300paxkeHue mapa
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sechenie-shara-ploskostiu-9262
CrepeomeTrpuuecku
€ 3a7a4d Ha
IOKa3aTeIbCTBO U _
https://www.yaklass.ru/p/geometria/11-
BBIYUCIICHUC, . ..
klass/ploshchad-poverkhnosti-tel-vrashcheniia-
64 CBSI3aHHBIE CO ; )
. 10442/elementy-sfery-i-shara-uravnenie-sfery-
cepoti u mapowm, sechenie-shara-ploskostiu-9262
MOCTPOEHUEM UX
CEeUeHUU
ILUIOCKOCTBIO
CrepeoMeTprUeCcKU
€ 3aJa4M Ha
JIOKa3aTeIbCTBO U _
https://www.yaklass.ru/p/geometria/11-
BBIYHMCIICHHE, ; ..
klass/ploshchad-poverkhnosti-tel-vrashcheniia-
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. 10442/elementy-sfery-i-shara-uravnenie-sfery-
cdepoit 1 mapowm, sechenie-shara-ploskostiu-9262
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IUIOCKOCTBIO
[Tpuxnagaeie
3aJ]a41, CBI3aHHEIC . . . .
66 a https://foxford.ru/wiki/matematika/shar-i-ego-svoistva
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OKPY>KHOCTb Ha
IJIOCKOCTH,
BBIYHCJICHUS B
OKPY>KHOCTH,
CTaHJapTHBIE
og00uUs

Pazauunsie
KOMOMHAIINH Te
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MHOTOTPaHHUKOB

3agauu 1mo TeMe
"Tena n
MMOBEPXHOCTH
BpaieHus"
3amaum o TeMe
"Tena n
MMOBEPXHOCTHU
BpauieHus"

https://foxford.ru/wiki/matematika/okruzhnost
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https://foxford.ru/wiki/matematika/kruglye-tela

https://foxford.ru/wiki/matematika/kruglye-tela

71

KoHntponbHas
pabota Ne2 o Teme
"Tena n
MMOBEPXHOCTHU
BpauieHus"
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O06bEM uMHIpA.
Teopema 06
00BbEMeE MPSAMOTo
WTHHPA

https://www.yaklass.ru/p/geometria/11-
klass/nakhozhdenie-obemov-tel-10440/kak-naiti-
obem-tcilindra-9284
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Brruuncienue

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



https://foxford.ru/wiki/matematika/okruzhnost
https://foxford.ru/wiki/matematika/okruzhnost
https://foxford.ru/wiki/matematika/kruglye-tela
https://foxford.ru/wiki/matematika/kruglye-tela
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-tcilindra-9284
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-tcilindra-9284
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-tcilindra-9284
https://resh.edu.ru/subject/lesson/4046/

00BEMOB TEJI C
ITOMOIIILIO
OIPEIEIIEHHOTO
unarerpaya. O0bEM
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MMOBEPXHOCTH
KOHYyca
CrepeomeTpuuecku
€ 3a/1a4u, )
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75 klass/nakhozhdenie-obemov-tel-10440/kak-naiti-
BRIHHCIICHIEM obem-tcilindra-9284
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[Ipukianueie
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76 "O0BEMBI 1 klass/nakhozhdenie-obemov-tel-10440/kak-naiti-
1o aau obem-konusa-9287
MoBepxXHocTer Ten"
O6béM mapa u
IapOBOTO CEKTOpA.
Teopema 06
o0BEMeE 1mapa. https://www.yaklass.ru/p/geometria/11-
77 [Tnomane chepsl. klass/nakhozhdenie-obemov-tel-10440/kak-naiti-

CrepeomeTpuyecku
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00BEMOB Mmapa,
IIIaPOBOTO
CerMeHTa u
IIIAPOBOT'0 CEKTOpa
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IIpukianueie
3a/1a4u 110 TEME
"O0BEMBI TET",
CBSI3aHHBIC C
00BEMOM Tm1apa u
TJIOIIAIBLI0 CEPHI.
CooTHOIIEeHHS
MEXTy TUIOIIAIMU
IMOBEPXHOCTEN U
00bEéMaMHu
MOIOOHBIX TeJl

https://www.yaklass.ru/p/geometria/11-
klass/ploshchad-poverkhnosti-tel-vrashcheniia-
10442/elementy-sfery-i-shara-uravnenie-sfery-
sechenie-shara-ploskostiu-9262
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IlonoOHbIC TEna B
MIPOCTPAHCTBE.
H3menenue o0béma
IIpH OA00HH.
Crepeomerpuuecku
€ 3a/1a4H,
CBSI3aHHBIE C
BBIYHCIICHHEM
00BEMOB T U
Iomaaei
MOBEPXHOCTEN
ITomoOHBIE TENA B
MIPOCTPAHCTBE

JBro>xeHus

https://www.yaklass.ru/p/geometria/11-
klass/ploshchad-poverkhnosti-tel-vrashcheniia-
10442/elementy-sfery-i-shara-uravnenie-sfery-
sechenie-shara-ploskostiu-9262

https://foxford.ru/wiki/matematika/gomotetiya
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MIPOCTPAHCTBA.
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JIBUYKEHU I
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napajieabHbIN
NepeHoc,
HEHTpaJIbHAS o .
https://foxford.ru/wiki/matematika/tsentralnaya-
82 CUMMETpHUS, . -
simmetriya
3epKajbHas
CUMMCTpPUA,
MTOBOPOT BOKPYT
MpAMOit
[TpeoOpa3zoBanus o . .
https://foxford.ru/wiki/matematika/preobrazovaniya-
83 nogoowust. [Ipsmast u .
. podobiya
cdepa Diinepa
I'eomeTpuueckue
84 3a7a4M Ha https://foxford.ru/wiki/matematika/preobrazovaniya-
IIPUMEHEHHE podobiya
ABHUKCHU S
KonTponbHas
pabota Ne3 o teme
85 "T'eomeTpuueckue
3aJ1a4yM Ha
IIpUMEHEHNE
IBIDKEHUS"
86 Ob6o06matomnee https://foxford.ru/wiki/matematika/parallelnye-
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MOHSATHI U METOJIOB
Kypca reOMeTpHH
10-11 knaccos,
CUCTEeMaTH3alLUs
3HAHUM:
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MPSMBIX U
IUIOCKOCTEN B
npocrpaHcrae”

pryamye-v-prostranstve
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Ob6o06mraromee
nosropenue 11
MOHATUI U METOJ0B
Kypca reoMeTpuu
10-11 knaccos,
CUCTEeMaTH3alUs
3HaHui: "BekTopbl
B IIpOCTpaHcTBE"
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prostranstve-9286
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3HaHUM: "BekTopbl
B IIPOCTpPaHCTBE"
Ob6o0maromee
nosropenue 11
HOHATHH U METOIOB

https://foxford.ru/wiki/matematika/vektory-v-
prostranstve

https://foxford.ru/wiki/matematika/volume-piramida



https://foxford.ru/wiki/matematika/parallelnye-pryamye-v-prostranstve
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://foxford.ru/wiki/matematika/vektory-v-prostranstve
https://foxford.ru/wiki/matematika/vektory-v-prostranstve
https://foxford.ru/wiki/matematika/volume-piramida

90

91

Kypca TeOMeTpHUH
10-11 knaccos,
cHUCTeMaTH3aIus
3HaHui: "O0bemM
MHOTOrpaHHuKa"

Oo6o06mmatromnee
noBtopenue 11
ITOHSATHH U METOJ0B
Kypca reoMeTpuu
10-11 knaccos,
CUCTEMaTH3aIUs
3HaHuii: "O0beM
MHOrorpaHHuka"

Oo6o61aromiee
noBtopenue 11
MOHSATHHA U METOI0B
Kypca reoMeTpuu
10-11 xmaccos,
CHCTEMAaTU3aIHs
sHaHui: "[lmomann
MMOBEPXHOCTHU U
00BEMBI KPYTIIBIX

TCI

https://foxford.ru/wiki/matematika/volume-piramida

https://www.yaklass.ru/p/geometria/11-
klass/nakhozhdenie-obemov-tel-10440/kak-naiti-
obem-shara-9289

92

Oo6o0maromee
nosTopenue 11
MOHATUH U METOJIOB
Kypca reoMeTpuun
10-11 knaccos,
CUCTEeMaTU3alIUs

https://www.yaklass.ru/p/geometria/l11-
klass/nakhozhdenie-obemov-tel-10440/kak-naiti-
obem-shara-9289



https://foxford.ru/wiki/matematika/volume-piramida
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-shara-9289
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-shara-9289
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-shara-9289
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-shara-9289
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-shara-9289
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-shara-9289

3nanuit: "Ilnomanu
MTOBEPXHOCTHU U
00BEMBI KPYTJIIBIX

TEI

93

[Tnomanu
MMOBEPXHOCTU U
00BEMBI KPYTJIBIX
Ten

https://www.yaklass.ru/p/geometria/11-
klass/nakhozhdenie-obemov-tel-10440/kak-naiti-
obem-shara-9289

94

IIpomexxyrounas
aTTecrauus
(xOoHTpOJIbHAS
pabora)

95

[ToBTOpEHME,
00001IeHNE 1
cUCTeMaTu3aIus
3HAHUU

https://foxford.ru/wiki/matematika/pryamougolnyj-
parallelepiped

96

Hcropus pazsutus
CTEPEOMETPUHU KaK
HayKH U €€ poJib B
pa3BUTHH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

https://foxford.ru/wiki/matematika/aksiomy-
stereometrii

97

Hcropus passutus
CTEPEOMETPUH KaK
HayKHU U e€ poib B
pa3BUTUU
COBPEMEHHBIX

https://foxford.ru/wiki/matematika/aksiomy-
stereometrii



https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-shara-9289
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-shara-9289
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-shara-9289
https://foxford.ru/wiki/matematika/pryamougolnyj-parallelepiped
https://foxford.ru/wiki/matematika/pryamougolnyj-parallelepiped
https://foxford.ru/wiki/matematika/aksiomy-stereometrii
https://foxford.ru/wiki/matematika/aksiomy-stereometrii
https://foxford.ru/wiki/matematika/aksiomy-stereometrii
https://foxford.ru/wiki/matematika/aksiomy-stereometrii

WHXXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTUN

98

99

Hcropus passurus
CTEPEOMETPUU KaAK
HayKHU U €€ pojb B
pa3BUTHU
COBPEMEHHBIX
UHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hcropus pa3Butus
CTEPEOMETPUH KaK
HAYKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
VMH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

https://www.yaklass.ru/p/geometria/10-
klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-
stereometrii-i-ikh-prosteishie-sledstviia-9252

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

100

Hcropus pazsutus
CTEPEOMETPUHU KaK
HayKH U €€ poJib B
pa3BUTHH
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

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

101

Hcropus pasButus
CTEPEOMETPUH KAK

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



https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/

102

HayKHU U €€ pojb B
pa3BUTHU
COBPEMEHHBIX
UHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

Ucropus pazButus
CTEPEOMETPUU KAK
HAyKd U €€ POJIb B
pa3BUTUU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://foxford.ru/wiki/matematika/formula-eylera

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

102



https://foxford.ru/wiki/matematika/formula-eylera




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

Maremaruka. ['eomerpus: 10-11 — e knaccel: yriryOJeHHbIA YPOBEHbD:
yueOnuk/JI. C. Aranacss, B. @. byry3os, C. b. Kagomues — M.: [Ipocsemienue,

2023

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Martematuka. ['eometpus: 10-11 — e kiaccel: yriryOieHHbIA ypOBEHb: yueOHUK/JI.
C. ArtanacsH, B. ®@. byry3os, C. b. Kagomues — M.: IIpocsemienue, 2023
KoHnTtponbHo-u3MeputenbHbie Marepuaisl. ['eomerpust. 10-11 kmace/Cocr. A. H.
Pypykun. — 2-e u3zn., nepepad. — M.: BAKO, 2020

Hunaktudeckne Matepuansl o reometpun 11 10-11 kmacca/ 3uB b. I'.. — 2-¢

3. — M.: IIpocsenienue. 2019

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

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

2. bubamnoreka I{OK https://m.edsoo.ru/

3. DJIEKTUBHBIE KYPChI IO MaTCMATHKC
http://metodist.Ibz.ru/iumk/mathematics/ec.php

4. MHTErpUPOBAaHHBIE TPOEKTHI IO MaTEMATHKE U UH(OpMaTHKe

http://metodist.lIbz.ru/iumk/informatics/ec.php



5. Beepoccuiickas 01uMInmnaa mKOJIbHUKOB [0 MATEMATUKE
http://old.math.rosolymp.ru/

6. Kosutekiusi MHTEpakTUBHBIX MYJIbTUMEIMA-KOMIIOHEHTOB JJis pabOThI Ha
WHTEpPAaKTUBHOMU ocke «MaremaTtuka: crepeomerpus, 10-11 kmaccesr aiis
Windowsy http://physicon.ru/courses/catalog/30/36/320/2637/

7. Meroanueckue MaTepuaibl Kadeapbl TEOPUH U METOAUKU O0yUEeHUS
mateMmatuku MIIT'Y http://www.mpgu.edu/abitur/mat.htm

8. MeTtonnueckue Marepuaibl Kageapbl IPUKIAIHON MaTeMaTUKH (PaKyJbTeTa
UH(OPMAITMOHHBIX TEXHOJIOTHH MOCKOBCKOTO TOPOICKOTO TICUXOJIOr0-
negarorudeckoro yuusepcurera (MITIITY)

http://www.mgppu.ru/education/high/fit/index.php
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