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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBasieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TAK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpPMHPYEMOE  MNpU  U3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmbl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecledYeHHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJIE€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPeACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHEe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMHpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B pEabHOM
MHpPE MHOTOTPaHHUKM M Te€jla BpalICHUs, KOHCTPYUPOBATh TIE€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJECHNUHN PACCYKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B MPOBEJCHUHU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNY TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, pacHpeleEHHBIM IO TojaM OOyYeHHS, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIBHO, C
cOOJTIOICHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YJaIONUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE IMO3BOJISIET:

co3maTth  ychmoBus Juis auddepeHuHaniu  00ydeHUs, IMOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOneHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIMECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapalIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE NPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM U IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJSAPHOCTH  JIBYX
TIocKkocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJHAS TOBEPXHOCTh MPHU3MBI.
[lTapannenenunen, NPAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas W yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUPaMUAAa WU TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 3€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHayu, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
TeopeMa O IUIOAAN YCEUYEHHON MMPAMU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHBIM ~ BekTopaM. IIpsiMmoyronpHas  cucremMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTeld. Tema BpamieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHUs1 Ha TUIOCKOCTH. Pa3BépTka mumuuapa u KoHyca. Cummetpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHnanuy Ten BpauieHuss U1 MHoOrorpaHHukoB. [lpusma, BmnucanHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHyCa, TUIomaab chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TNTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO yMHOXeHUA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEHOC,
LHEHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh MPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUNCKOW MAaTe€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaT€MaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, dTUYECKOIO IMOBEJIEHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3u4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 00opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOHs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHISCKON HAIPABICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIIEHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPaKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JAESITENbHOCTH, JTAloB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISAITH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEeJICIICHHS] TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3ajgadu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpolJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOKHOE pa3BUTHE TIpOllecca, a TaKXKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUS], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
NPE3EHTAlNN U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3a7auu;

PEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHITh IPHUUMHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOM
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYXJAaTh IMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATHUSIMH, CBSI3aHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CHUMMETPHH
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HAXOXKJECHUE TE€OMETPUYECKUX BEJIMYUH, NPUMEHSS HU3BECTHBIE METOJIbI
MIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BIIEKATh, MpPEOOPa3OBBIBATH U HUHTEPIPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3yUYCHHbIE MOHSTHUS B
npolecce IMOMCKAa PpEeUIeHHs] MaTeMaTH4ecKH  CcQOopMyIMpOBAHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHUM.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHITH CIIOCOOBI
MOJTyYeHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BpaICHHUS,;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE C(HEephI U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
T€OMETPHUECKUX TeJl C MPUMEHEHHEM (popMyT;

CBOOOHO OIEPUPOBATh MOHATUSAMHU, CBS3AHHBIMH C KOMOWHAITUSIMHU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaICHUS;

BBIUHCIISATH COOTHOIIECHUS MEXKY TUIOMIAIIMU TIOBEPXHOCTEH U 00bEMaMu
ITOTO0OHBIX TEN;

n300pakaTh u3ydaembie (GUTYPHI, BBITOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS;

U3BJIEKaTh, WHTEPIPETHPOBATH M TMPeoOpa3oBeIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTexkax U pucCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNIEPAIMU HaJ BEKTOPaMU;

3a71aBaTh INIOCKOCTh YPaBHEHHEM B JIEKaPTOBOI crcTeMe KOOPAMHAT;
pemiaTh reOMETPUUECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH JO TUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHNN;
CBOOOJHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIe]IbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPUHU, 3€PKAIbHOMU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOMA, IpeoOpazoBaHus o 100us;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaiiebHbIe
OCHOBAHUIO U MPOXOAIIUE Yepe3 BEPIINHY), CEUCHUS 1apa;
UCIIONIb30BaTh METOMABI TOCTPOCHHUS CEUEHHUI: METOJ CIEel0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararolluX HECKOJIBKO IIAaroB pELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUYECKUX BEITUYNH;

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

NPUMEHATh  TOJYYEHHbIE  3HaHWA HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALUH, IPUMEHATh U3YUECHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(POPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUM, UCCIIENOBATHh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBlIeHUs 00 OCHOBHBIX AdTamax pa3BUTUSI TEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypchbl
Poccuiickas
1 BBenenmne B crepeoMeTpuio 23 0 JJIEKTPOHHAS IIKOJIA
(https://resh.edu.ru/)
Poccuiickas
B3anMHOe pacrnoioxKeHne NpsSMbIX B
2 6 0 3JICKTPOHHAS IIIKOJIA
MPOCTPAHCTBE
pocIp (https://resh.edu.ru/)
. Poccniickas
[TapanenbHOCTh NPSMBIX M TUIOCKOCTEH B
3 8 0 3JICKTPOHHAS IIIKOJIA
MPOCTPAHCTBE
pocIp (https://resh.edu.ru/)
- Poccniickas
ePIICHIUKYISIPHOCTD TIPSIMBIX H
4 P Vy p p 25 0 AJIEKTPOHHAS IIIKOJIa
TJIOCKOCTEH B IPOCTPAHCTBE
(https://resh.edu.ru/)
Poccniickas
5 VYTIBI ¥ pacCcTOSTHUS 16 0 AJIEKTPOHHAS IIKOJIA
(https://resh.edu.ru/)
Poccuiickas
6 MHororpanHuKu 7 0 JJIEKTPOHHAs IIKOJIa
(https://resh.edu.ru/)
Poccuiickas
7 BexkTops! B mpocTpaHcTBE 12 0 3JIEKTPOHHAS IIKOJIa

(https://resh.edu.ru/)



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Poccuiickas
1 AHanmUTHYECKass TEOMETPHS 15 1 0 AJICKTPOHHAS IIIKOJIa
(https://resh.edu.ru/)
Poccuiickas
[ToBTOpEeHME, 0000IIEHNE 1
2 CHCTEMATHAALIS SHAHI 15 1 0 AJICKTPOHHAS IIIKOJIa
B (https://resh.edu.ru/)
Poccuiickas
3 OO0BEM MHOTOTpaHHUKA 17 1 0 AJIEKTPOHHAs 1IKOJIa
(https://resh.edu.ru/)
Poccuiickas
4 Tena Bpamenus 24 1 0 AJIEKTPOHHAS IIKOJIa
(https://resh.edu.ru/)
N Poccuiickas
[Tnomaau moBEpXHOCTU U OOBEMBI
5 VLK Ter 9 1 0 AJIEKTPOHHAS IIKOJIA
26 (https://resh.edu.ru/)
Poccuiickas
6 JIBr>xeHus 5 0 0 AJIEKTPOHHAS IIKOJIA
(https://resh.edu.ru/)
7 [ToBTOpEHME, 06061H€HI:I€ n 17 5 0
CUCTeMaTH3aIHsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer  KoHTpoibH
0 ble paboThI

IIpakTHyeck
ue padoTsl

Jlara
U3yYeHH
|

JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTebHbIE
pecypcsl

OcHoBHbIE IIpaBUIIA
M300paKeHHS Ha
pUCYHKE
IIOCKOCTH,
napauiebHbIX
MPSIMBIX
(oTpe3koB),
CeperHbl OTpe3Ka

[TonsiTust
CTEPEOMETPUH:
TOUKa, Ipsmas,
MJIOCKOCTb,
MIPOCTPAHCTBO.
OcHoBHbIE TIpaBUIIA
M300paKeHHS Ha
pHUCYHKE
MJIOCKOCTH,
napauIebHbIX
MPSIMBIX
(oTpe3koB),
CepeIMHBI OTPE3Ka

ITonarusg:
MEePECEKAOIINECS

https://foxford.ru/wiki/matematika/geometricheskie-figury-
na-ploskosti

https://resh.edu.ru/subject/lesson/4756/start/203542/



https://foxford.ru/wiki/matematika/geometricheskie-figury-na-ploskosti
https://foxford.ru/wiki/matematika/geometricheskie-figury-na-ploskosti
https://resh.edu.ru/subject/lesson/4756/start/203542/

MJIOCKOCTH,
nepeceKarouecs
npsimasi v
IJIOCKOCTb;
MOJIYTIPOCTPAHCTBO

IToasarus:
nepeceKaronmecs
IUIOCKOCTH,
nepeceKaronmecs
npsMasi u
IUIOCKOCTbD;
MOJTYTIPOCTPAHCTBO
. Pemenwne 3amau

MHoOrorpaHHuKH,
HU300pakeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
duryp,
HECYIIECTBYIOIINX
00BEKTOB

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

MHoOrorpaHHuKkH,
n300paxeHue
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
duryp,
HECYIIECTBYIOIIUX
00BEKTOB.
CamocrosiTenbHas
pabota



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

AKCHOMBI
CTEPEOMETPUHU U
TIEPBBIC CIEICTBUS
W3 HHUX

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

AKCHOMBI
CTEPEOMETPUHU U
TIEPBBIC CIEICTBUS
n3 HuX. Pemenne
3a1a4

AKCHOMBI
CTEPEOMETPUHU U
TIePBBIC CIICICTBUS
n3 HuXx. CrocoObl
3a/IaHKS TIPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O003HaueHUS
MPSIMBIX |
IUIOCKOCTEH

10

N300paxkenue
CeYeHNN
NUPaMUJIbL, KyOa 1
NIPU3MBI, KOTOPBIE
MIPOXOJIAT Yepe3 ux
pEdpa.

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

mnogogrannikov

11

N3ob6paxenue
MepPECCUCHHS
[OJIy4YEHHBIX
TJIOCKOCTEH.



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

12

PackpammBanue
MTOCTPOEHHBIX
CEYEHUM pa3HBIMU
LBETaMH

13

14

N3o6pakenue
CEYEHUI
MUpaMUJIbl, Kyoa u
MIPU3MBI, KOTOpPbIE
MPOXOJSAT Uepe3 Uux
pEopa.
Nzobpaxenue
MepeceUeHUsI
MOJTYYSHHBIX
IJIOCKOCTEM.
PackpamiBanue
MOCTPOEHHBIX
CEYCHUH Pa3HBIMU
LBETAMH.
CamocrosiTenbHas
paborta

Meron cnenos ais
MOCTPOEHUS
CEYEHUM

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

mnogogrannikov

15

Meton cnenoB s
MOCTPOEHUS
ceuyenuii. CBolicTBa
IepeceueHU
MPSIMBIX U
IUIOCKOCTEH



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

16

17

Merton ciaenoB ajis
MTOCTPOCHUS
ceuennii. CBolicTBa
nepeceyeHmit
MIPSIMBIX U
IUIOCKOCTEHA.
CamocTrosTenbpHas
pabora

[TocTpoenue
CEeYeHU! B
nupamue, Kyoe mo
TpEM TOYKaM Ha
pé6pax. Coznanue
BBIHOCHBIX
YEpTEKEU U 3alUCh
1I1aroB MOCTPOEHUS

18

[TocTpoenue
CEYCHU! B
nupamujie, Kyoe mno
TpEM TOUKaM Ha
pebpax

19

Coznanue
BBIHOCHBIX
YepTekKEN U 3aMHUCh
1I1aroB MOCTPOEHUS

20

ITocTpoenne
CEYeHU! B
nupamujie, Kyoe mo
TpEM TOUYKaM Ha




21

22

péopax. Coznanue
BBIHOCHBIX
YepTekKEH U 3aMUCh
[IaroB MOCTPOEHUSI.
CamocTosaTenbHas
pabora

[ToBTOpEHME
IJIAaHUMETPUH:
Teopema o
MPONOPLIUOHAIBHBI
X OTpe3Kax.
[Monobue
TPEYTrOJIbHUKOB

[ToBTOpEHUE
IJIAaHUMETPUHU:
Teopema MeHenasi.
Pacuets! B
CEUEHHUSX Ha
BBIHOCHBIX
yepTrexax.
Hcropus pa3Butus
MJIAaHUMETPUH U
CTEpPEOMETPUU

23

KoHTtponbHas
pabota "AKCHOMBI
CTepEOMETPUH.
Ceuenus"

24

Bzaumuoe
pacnoiokKeHne

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



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

25

IPSIMBIX B
MIPOCTPAHCTBE.
CxpeluBarommecs
npsimble. [Ipu3Haku
CKPEITUBAIOIIHNXCS
MPSIMBIX.
[TapamiensHbie
npsiMbIe B
MIPOCTPAHCTBE

Teopema o
CYIIECTBOBAaHUHU U
€IMHCTBEHHOCTH
IPSAMO
napasieaIbHON
JTAaHHOU MPSIMO1A,
MPOXOASIIEH uepes3
TOYKY
IIPOCTPAHCTBA U HE
JIeXalen Ha
JTAHHOM TIPSIMOM.
Jlemma o
MepECCUCHU U
MapajieabHbIX
MPSIMBIX
IJIOCKOCTBIO

https://resh.edu.ru/subject/lesson/6133/start/272668/

26

[TapannenbHOCTH
TpeX MPSIMBIX.
Teopema o Tpéx
napajuieIbHbIX



https://resh.edu.ru/subject/lesson/6133/start/272668/

npsMbIX. Teopema
0
CKPEILMBAIOIINXCS
IPSIMBIX

27

[TapannensHoe
MIPOCKTUPOBAHUE.
OCHOBHBIE
CBOICTBA
napauieIbHOTO
MPOEKTUPOBAHHUS.
Nzobpaxenue
pasHbIX Quryp B
napasuieIbHON
MPOEKITUU

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

28

[lenTpanbHas
IIPOEKIMsA. YTOI C
COHANpPABJICHHBIMA
CTOpPOHaMU. YTOII
MEXIY TPSIMBIMHU

29

3amaun Ha
JIOKa3aTeJILCTBO U
HCCIIEAOBaHHE,
CBSI3aHHBIE C
pacrooKeHueM
MPSIMBIX B
MIPOCTPAHCTBE

30

IMonsarus:
MapajuieIbHOCTh
psIMOM U

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



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

IUIOCKOCTH B
IIPOCTPAHCTBE.
[Ipusnak
NapajuieIbHOCTH
pAMON 1
IJIOCKOCTH.
CaoiicTBa
[apauIeIbHOCTU
IPSAMON U
IJIOCKOCTH

31

32

I'eomerpuueckue
3aJa4d Ha
BBIYHCIICHUC U
JIOKa3aTeIIbCTBO,
CBSI3aHHBIE C
NapasuieIbHOCTHIO
NPSIMBIX U
IUIOCKOCTEM B
MIPOCTPAHCTBE

ITocTpoenue
CEYeHUs,
IIPOXOJALIETO
yepe3 JaHHYIO
IpSIMYIO Ha
yepTexe u
HapaiebHOro
JIPYrou NpsiIMOM.

Pacuér oTHOILIEHU

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

mnogogrannikov

33

[TapannenpHas



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

34

35

TIPOCKIIHSI,
IpUMEHEHUE JITIS
MIOCTPOCHHSI
cedyeHul Kyoa u
napaieNenue/a.
CaoiicTBa
napasuieNienumne1a
Y TIPU3MBI

[TapannensHbie
MJIOCKOCTH.
[Ipu3naku
IapaJUIEIbHOCTH
JIBYX TIJIOCKOCTEM

Teopema o
napasuieibHOCTH U
€IMHCTBCHHOCTH
IUIOCKOCTH,
MPOXOJIAIIEH uepe3
TOYKY, HE
MPUHAJICKALTYIO
JTAHHOM INIOCKOCTHU
U CJICACTBUS U3 HEé

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

36

CBolicTBa
napauieIbHbIX
IIOCKOCTEH: 0
napauieIbHOCTH
MPSIMBIX
NepeceveHus npu
MePECEUCHHUH IBYX

https://foxford.ru/wiki/matematika/svoystvaparallelnyhplos
kostey



https://resh.edu.ru/subject/lesson/6129/start/131672/
https://foxford.ru/wiki/matematika/svoystvaparallelnyhploskostey
https://foxford.ru/wiki/matematika/svoystvaparallelnyhploskostey

napauieIbHbIX
IUIOCKOCTEHN
TpeTbeit

37

CBolicTBa
napauieIbHbIX
IJIOCKOCTEM: 00
OTpe3Kax
napajuieIbHbIX
MPSMBIX,
3aKITI0YEHHBIX
MEXIY
napauieIbHbIMU
IUIOCKOCTSIMH; O
MePECCUCHUH
psIMOM C IByMs
napauieIbHbIMU
IUIOCKOCTSIMH

38

IToBTOpeHwue:
teopema [ludaropa
Ha MJIOCKOCTH

39

[ToBTOpeHwue:
TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO
TPEYroJIbHUKA

40

41

CgoiicTBa ky0a u
PSIMOYTOJIEHOTO
napaJuleenuneaa

Brruucnenue pmH
OTPE3KOB B KyOe u




IIPSAIMOYTOJIBHOM
napajuiejaeunene

42

[IepnieHauKyIsIpHO
CTb IIPSIMOM U
IIJIOCKOCTH.
[Ipu3nak
NEPIEHIUKYIIIPHOC
TH IPSIMOI U
IUIOCKOCTH

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

43

44

[IepnieHauKyIsIpHO
CTb IIPSIMOM U
MJIOCKOCTH.
[Tpuznak
NEePHEHANKYIISIPHOC
TH PSIMOM 1
IIJIOCKOCTH.
Pemenue 3agau

Teopema o
CYILIECTBOBAaHHUH U
€MHCTBEHHOCTH
IPSIMOH,
MPOXOJIAIIEH uepe3
TOYKY
MPOCTPAHCTBA U
NEePHEHANKYIISIPHO
1 K TUIOCKOCTH

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

45

[Tnockoctu u
HEePIEHINKYIAPHBI
¢ UM HpSIMLIe B



https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4757/start/20566/

MHOTI'OIrpaHHHUKax

46

IInockoctu n
NepPHEHANKYIISPHBI
€ UM TIpsIMBIC B
MHOTOI'PaHHHUKAX.
Pemenune 3amau

47

[lepnienaukymnsip u
HaKJIOHHAS.
[TocTpoenue
NepIeHIUKYIIsIpa
U3 TOYKU Ha
PSIMYIO

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

48

[IepnienauKkymnsp u
HAaKJIOHHASI.
[TocTpoenue
NepIeHIUKYIsIpa
13 TOYKH Ha
npsaMmyto. Pemenue
3a1a4y

49

Teopema o Tpéx
HEePICHANKYIISIpax
(mpsimast u
oOpatHasi)

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

perpendikulyarah

50

Teopema o Tpéx
HepIeHINKYIIpax
(mpsimast u
oOparHas).
CamocrosiTenbHas
pabora



https://resh.edu.ru/subject/lesson/6127/start/221519/
https://foxford.ru/wiki/matematika/teorema-o-treh-perpendikulyarah
https://foxford.ru/wiki/matematika/teorema-o-treh-perpendikulyarah

51

Yron mexny
CKPEITUBAIOIIMMHUC
S IPSIMBIMU

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

52

ITonck
NepHEHANKYIISPHBI
X TIPSIMBIX C
ITOMOIIBIO
MEePICHINKYJISIPHBI
X IUIOCKOCTEH

53

OpTtoronanbHOE
MIPOCKTUPOBAHHE

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

54

[TocTpoenue
cedeHuil Kyoa,
MIPU3MBI,
IIPaBUIIbHOMN
ApaMUBbI ¢
MIOMOLLIBIO
OPTOTrOHAJILHOU
IIPOEKLUU

55

IToctpoenue
ceueHui Kyoa,
MIPU3MBI,
[IPaBUIILHOMN
MUpaMU/IbI €
MIOMOIIBIO
OPTOTOHAJILHOU
MPOEKIINH.
CamocTosTenbHas
pabota



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

56

57

58

59

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO
IJIOCKOCTH.
[TnockocTtu
CUMMETpPUH B
MHOTOTpaHHHUKaX

[Ipusnak
NEePIEeHIUKYISIPHOC
TH MPSIMOM U
MIJIOCKOCTH KaK
CJIEJICTBUE
CUMMETPUU

[IpaBunbHBIE
MHOT'OTPaHHUKH.
Pacuér paccrosinuii
OT TOYKH JI0
IIJIOCKOCTH

IIpaBunbHbBIE
MHOTOTPaHHHKH.
Pacuér paccrosinuii
OT TOYKH JI0
IIJIOCKOCTH.
Pemenue 3agau

60

Crioco0bl ONyCTHTH
MIEPIECHIUKYJISIPBI:
CUMMCECTPUS, CABUT
TOYKH I10
napasieIbHON




IPsAMOi

61

Casur 1o
HelapajuleIbHON
IIPSIMOH,
U3MEHEHUE
paccTosaHui

62

KonTponbhas
pabora "B3aumHoe
pacrojoXeHue
TPSIMBIX |
IIJIOCKOCTEN B
npocTpaHcTBe"

63

64

65

[ToBTOpEHME: yroiu
MEXIY HPSAMBIMHU
Ha IUIOCKOCTH,
TPUTOHOMETPHSA B
IIPOU3BOJILHOM
TPEYTOJIbHUKE,
TeopeMa
KOCUHYCOB

[ToBTOpEHME: yroa
MEXIY
CKPELIUBAIOIIUMHUC
A MPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTpuyeckue
METO/IbI
BBIYMCIICHHUS yIia
MEXKy IPSMBIMH B




MHOTI'OIrpaHHHUKax

66

67

68

JIByrpaHHbIi yroJ.
CaoiicTBO

JIMHEVHBIX YIJIOB
JIBYTPAHHOIO yrjia
[lepnenauKynsipHbI
€ IUIOCKOCTH.
CaoiicTBa B3aIMHO
MePIEHANKYIISIPHBI
X IJIOCKOCTEN
[Tpuznak
NEePHEHANKYIISIPHOC
TH IUIOCKOCTEH;
Teopema O IpsIMOi
MEPECEUCHUS IBYX
MJIOCKOCTEM
NEepHEHANKYISPHBI
X TPETbEH
IJIOCKOCTH

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

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

69

70

[IpssmMoyTOIBHBII
napaelenumnes;
KyO; u3MepeHus,
CBOMCTBA
IPSIMOYTOJIBHOTO
napajuiesenuneia
Teopema o
JaroHajin
IPSIMOYTOJIBHOTO
napajuiejenuneia

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

pedkub



https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://foxford.ru/wiki/matematika/priamougolnyiparallelipipedkub
https://foxford.ru/wiki/matematika/priamougolnyiparallelipipedkub

U CJIEJICTBUE U3 HEE

71

CrepeomMeTpruyeCKu
€ U MPUKJIAAHBIC
3a/1auu, CBA3aHHbIE
CO B3aUMHBIM
pacoJIo)KeHuEM
HPSIMBIX U
IJIOCKOCTH

72

73

[ToBTOpeHue:
CKPEIIMBAIOIINECS
MpsIMbIE,
napasuiesibHble
INIOCKOCTH B
CTaHIapTHBIX
MHOTOTpaHHHUKAaX
ITapa
NapajyieabHbIX
IUIOCKOCTEM Ha
CKPEILMBAIOIINXCS
MPSIMBIX,
pacCTOSIHUE MEKITY
CKPEIIMBAIOIIMMHUC
s IPSIMBIMU B
MPOCTHIX
CUTYaLHAX

74

Paccrosmane ot
TOYKH J0
IIOCKOCTH,
paccrosiHue oT




IPSAMOM 110
IUIOCKOCTH

75

Breraucnenne
pacCTOSIHUN MEXIY
CKPEIMBAOIIUMHUC
s IPSIMBIMU C
ITOMOIIBIO
MEePIECHINKYIISIPHO
M IIJIOCKOCTH

76

77

78

79

TpéxrpanHslii
yroJI, HEPaBEHCTBA
JUIsl TPEXTPAHHBIX
yrioB. Teopema
[Tudaropa,
TEOPEMBI
KOCHHYCOB U
CHUHYCOB JUIs
TPEXTPAHHOIO yIJIa

DIeMEHTEI
cheprueckoit
TCOMETPHH:
reoie3NUeCcKue
JIMHAH Ha 3eMiie

KonTponbHas
pabota "Yrisl U
paccrosiHus"

Cucrematuzamnus

3HAHUU
"MHOrorpaHHuK u

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



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

€ro dyeMeHTb"

80

81

82

83

84

85

86

[Tupamuna. Buabl
HUPAMHU/.
IIpaBunbHas
nupamuia
[Tpuzma. [Ipsamas u
HaAKJIOHHAs
IPU3MBL.
[IpaBuibHas
npusma

[Tpamoit
napajuleJenumen,
IIPSIMOYTOJIBHBIN
napajuieJenumne,
KyO

Beinykiisie
MHOTOTPaHHHKH.
Teopema Ditnepa

Beinykiisie
MHOT'OTPAHHUKH.
Teopema Ditnepa.
IIpaBunbHbIE U
IIOJIyIIPaBUJIbHBIE
MHOTOTPAaHHUKH

KoHnTponbsHas
pabora
"MHororpaHHukH"

Ilonsarue BCKTOpPa
Ha IIJIOCKOCTHU U B

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

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

https://resh.edu.ru/subject/lesson/5754/start/149257/

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

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

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



https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5754/start/149257/
https://foxford.ru/wiki/matematika/formula-eylera
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4758/start/21648/

IIPOCTPAHCTBE

87
88

CymMmma BEeKTOpOB

Pa3znocth BEKTOpOB

89

90

[IpaBuio
napasuiesienuIe1a
VYMHOXEHHE
BEKTOpa Ha YUCJIO

91

Paznoxenue
BEKTOpA 110 0azucy
TPEX BEKTOPOB, HE
JIeXKaIuX B OQHOH
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6404/start/132055/

92

CkansipHoe
MIPOU3BEICHUE

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

93

94

95

96

Brruncienue yria
MEXY BEKTOpaMU
B IPOCTPAHCTBE

IIpocreiimne
3a/1a4H ¢
BEKTOpaMH

IIpocreiimne
3aJ]a4H C
BEKTOpPAMH.
Pemenune 3amau

IIpocreiimne
3a7a4M C
BEKTOPAMH.
CamocrosTensHas

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

https://resh.edu.ru/subject/lesson/6404/start/132055/



https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://foxford.ru/wiki/matematika/ugol-mezhdu-vektorami
https://resh.edu.ru/subject/lesson/6404/start/132055/

pabora

[Ipocretimue
97 3a/1a4u ¢
BEKTOPaMH

0O0001EeHuEe 1
98 CUCTEMAaTH3aLUA
3HAaHUH

O06o0061IEHNE U
99 cUCTEMAaTH3aLUA
3HAHUU

Hrorosas
100  koHTposbHAs
pabora

Hrorosas
101  xoHTposbHAs
pabora

O06o061IEHNE U
102 CHUCTEMAaTHU3aLU
3HAHUH

OBIIEE KOJIMYECTBO
YACOB II0
I[TPOTPAMME

102




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIe HU(POBbIE 00pa3oBaTebHbIE
pecypcbl

IToBTOpEHME TEMBI
"Koopaunatst
BEKTOpa Ha
MIJIOCKOCTH U B
npocTpaHcTBe"

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

IToBTOpEHME TEMBI
"CkansipHoe
IIPOU3BEICHUE
BEKTOPOB"

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

IToBTOpEHME TEMBI
"Beruucnenue yria
MEXIy BEKTOpaMH B
npoctpaHcTae"”

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

https://foxford.ru/wiki/matematika/uravnenie-
ploskosti



https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://foxford.ru/wiki/matematika/uravnenie-ploskosti
https://foxford.ru/wiki/matematika/uravnenie-ploskosti

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IUIOCKOCTH B
oTpe3kax. Pemenue
3a1a4y

BekropHoe
MIPOU3BEICHUE

https://resh.edu.ru/subject/lesson/6083/start/149229/

JInHeHbIe
HEpaBEHCTBA,
JIMHEHHOE
MPOrpaMMHUPOBAHUE

JInnelinbie
HEpPABEHCTBA,
JIMHENHOoe

IIPOrPaMMHUPOBAHHUE.

Pemenue 3amau

10

AHanutnyeckue
METOJABI pacyéra
yriia MexIy
pSIMBIMU B
MHOTOIPAaHHHUKAX

https://resh.edu.ru/subject/lesson/5754/start/149257/

11

AHanutnyeckue
METOJBI pacyéra
yria MeXIy
IUIOCKOCTSIMU B
MHOTOTpaHHHUKAX.
CamocrosTensHas



https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/5754/start/149257/

pabora

12

13

14

15

16

17

dopmyna
paccTosiHus OT
TOYKH JI0 IJIOCKOCTH
B KOOpJAMHATAX

Haxoxnenue
pacCTOSHUI OT
TOYKH JI0 IJIOCKOCTH
B KyOe

Haxoxnenue
pacCTOsIHUM OT
TOYKH J0 IJIOCKOCTH
B [IPAaBUJILHOMN
nupamMuIe
KonTponbhas
pabota

" AHanuTHu4ecKas
reoMerpus"

Ceuenuns
MHOTOTPaHHHUKOB:
CTaHapTHbBIE
MHOFOFp AHHUKHU
Ceuenuns
MHOTOTPaHHHUKOB:
METO/I CICAOB

https://resh.edu.ru/subject/lesson/4912/start/23573/

18

Ceuenust
MHOTOTPaHHHUKOB:
CTaH/IapTHbHIE
IUIOCKOCTH,



https://resh.edu.ru/subject/lesson/4912/start/23573/

MepeCcCeUCHUs
MIPSIMBIX U
IUIOCKOCTEH

19

[TapamiensHbie
HpsIMbIE U
IUIOCKOCTH:
napaelibHble
CeUeHMsI

20

[TapamiensHbie
npsiMble U
IJIOCKOCTH: pacy€T
OTHOLLEHUN

21

[TapamiensHbie
HpsIMbIE U
IUIOCKOCTH: YIJIbI
MEXIY
CKPEIINBAOIIUMUCS
IPSIMBIMH

22

23

[IepnieHauKynsIpHBIE
IIPSIMBIE U
IIJIOCKOCTH:
CTaHJapTHbIE NIapbl
NEPIEHANKYIISPHBIX
IIJIOCKOCTEH U
IPSIMBIX,
CUMMETpUU
MHOTOI'PAHHUKOB

[leprienaukynsapHbie
npsMble U




IUIOCKOCTH: TEOpEMa
0 Tpex
HEePIeHIUKYIIsIpax

24

[IepnieHquKynIspHBIE
IIPsIMBIE U
IUIOCKOCTH:
BBIUNCJICHUS [UIVH B
MHOT'OTpaHHHUKaX

25

26

27

[ToBTOpeHue:
IO IN
MHOTOYTOJIbHUKOB,
bopMyIbl ISt
IUIOIIAJICH,
COOOpaKeHHS
nmonoous

[ToBTOpeHwue:
IUTOIIAH
MHOT'OYTOJIbHUKOB,
bopmyIbl IS
ILTIOMIAIEH,
COOOpaKeHHS
nmonoOus. Pemrenne
3a/1a4y
IToBTOpeHue:
TUTOIIAH
MHOTOYTOJIbHUKOB,
bopMyIbl ISt
ILIOIIAJICH,
COOOpaKeHHS




no1o0wmsl.
CamocrosTenbHas
pabora

28

29

Inomanu ceuenunit
MHOTOTPaHHUKOB:
TJI0ILAN
MMOBEPXHOCTEH,
pa3pe3aHus Ha
4acTH,
COOOpaKeHHS
noooust

IImomaau ceuenunit
MHOTOIPaHHUKOB:
IO U
MMOBEPXHOCTEH,
pa3pe3aHus Ha
JacTH,
COOOpaKeHHS
nmonoOus. Pemrenne
3aja4

https://resh.edu.ru/subject/lesson/5732/start/23384/

30

Kontponbnas
paborta
"IToBTOpEHME:
MHOTOTPaHHUKH,
CEUEHUs
MHOTOTPaHHHUKOB"

31

O0BéM Tena. O0beEM
MPSIMOYTOJIBHOTO
napajureieumne/ia

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



https://resh.edu.ru/subject/lesson/5732/start/23384/
https://resh.edu.ru/subject/lesson/4904/start/280336/

32

3anaum 00
YABOCHHUH Ky0a, 0
KBaJ[paType Kyoa; o
TPHUCEKIIUU yTiia

33

Crepeomerpuueckue
3aJa4u, CBSI3aHHbIC
¢ 00bEMOM
IPSMOYTOJIBHOTO
napaJuleenueaa

34

35

IIpuxnanHeie
3a7]a4M, CBA3aHHbBIC
C BBIYHCIIEHUEM
00béMa
MPSIMOYTOJIBHOTO
napajuiejaenumnena

O06béM npsiMoit
HPU3MBI

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

36

Crepeomerpuueckue
3aJ1a4u, CBSI3aHHbIC
C BBIYHCIICHUEM
00BEMOB MPAMOiL
HPU3MBI

37

IIpuxnagHeie
3a/1a4M, CBSI3aHHbIE
¢ 00BbEMOM TpsIMOH
MIPU3MBI

38

Brruucnenune
00BEMOB Tell ¢
IIOMOIILIO

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



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

ONPEAEIEHHOTO
uHrerpana. OobEmM
HAKJIOHHOH MPU3MBI

39

Brrunciaenue
00BEMOB TEII ¢
ITOMOIIILIO
OIPEICNIEHHOTO
uHrerpana. OobEmM
MUPaMUbI

40

dopmyna o0bEMa
MUPAMH/TBI.
OTHolIeHHE
00bEMOB IMUPAMHU]T C
0o0IIUM YTIIOM

41

42

dopmyna o0bEMa
MTUPAMHU/TBI.
OTHolIeHHE
00BEMOB MHUpaMUL ¢
OOIIUM YTJIOM.
Pemenue 3amau
Crepeomerpuueckue
3a7a4M, CBSI3aHHbBIC
¢ 00bEMaMu
HAKJIOHHOM MPU3MBI

43

CrepeoMeTrpuueckue
3aJ1auu, CBSI3aHHBIC
¢ oObéMamu
HpaMUIBI

44

[Tpuknagneie




45

46

47

3a7a4M 110 TEME
"O0BEMBI TET",
CBSI3aHHEBIC C
00BEMOM
HAKJIOHHOM MPU3MBI

[Ipukiagueie
3a/1a4M 110 TEME
"O0BEMBI TET",
CBSI3aHHBIC C
00BEMOM TTHPaAMUIBI

[Ipumenenne
00BEMOB.
Brruucnenue
paccTosHus 10
IUIOCKOCTH

Kontponbnas
pabota "O0béM
MHOTOTpaHHHKaA"

48

Hunusapuaeckast
MOBEPXHOCTb,
obOpasyromue
LUJUHIPUYECKOU
MIOBEPXHOCTHU

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

49

Humuuap. [psamon
KpyTOBOUW LIUJIUHP.
[Tnomane
IIOBEPXHOCTHU
LWIMHIpa

50

Konnueckas

https://resh.edu.ru/subject/lesson/4903/start/22646/



https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/

51

52

MOBEPXHOCTb,
obOpazyromue
KOHUYECKOU
MOBEPXHOCTH.
Konyc

CeueHue KoHyca
IJIOCKOCTBIO,
napasuieIbHON
TUIOCKOCTH
OCHOBaHUS

Y ceu€HHBIN KOHYC.
N3o0pakeHue
KOHYCOB U
yCEUEHHBIX KOHYCOB

https://foxford.ru/wiki/matematika/usechyonnyj-
konus

53

ITinomaas 60KOBOM
MTOBEPXHOCTH U
MMOJTHOM
MOBEPXHOCTH
KOHYca

54

55

ITimomanes 00KOBOI
MOBEPXHOCTU U
MIOJIHOM
MIOBEPXHOCTHU
KOoHyca. Pemenue
3a1a4y
CrepeoMeTrpuueckue
3a/1a4M Ha
JI0Ka3aTeNbCTBO U
BBIUNCJICHUE,



https://foxford.ru/wiki/matematika/usechyonnyj-konus
https://foxford.ru/wiki/matematika/usechyonnyj-konus

MOCTPOCHUEM
CEUEHUM UIMHIpA,
KOHycCa

56

57

Crepeomerpuueckue
3a/1a4u Ha
JI0Ka3aTeJIbCTBO U
BBIUNCJICHUE,
IIOCTPOCHUEM
CEYEHUI LUIMH]IPA,
KoHyca. Pemenue
3a1a4y

[Tpuknagueie
3a/1a4M, CBA3aHHbIC
C LWINHAPOM

58

IIpuxnanHeie
3a7a4M, CBSI3aHHbBIE
C IUJIUHAPOM.
CamMocTosTenpHas
pabota

59

60

Cdepa u map
Ilepeceuenne
chepsl 1 mapa ¢
IJIOCKOCTBIO.
Kacanue mapa n
chepsbI MIOCKOCTHIO.
Bua u uzobpaxenue
nrapa

https://resh.edu.ru/subject/lesson/4034/start/22791/

61

Ilepeceuenue
chepsl 1 mapa ¢



https://resh.edu.ru/subject/lesson/4034/start/22791/

62

IJIOCKOCTBIO.
Kacanue mapa u
chephl MIOCKOCTHIO.
Bun u n3zobpaxenue
mapa. Pemenue
3aJa4

VYpaBuenue chepsl.
[Tnomans chepsr u
e€ yacrel

63

Cummerpusi cepsl
¥ 1mapa

64

65

Crepeomerpuyeckue
3aJa4M Ha
JI0Ka3aTeJIbCTBO U
BBIUKMCJICHUE,
CBSI3aHHBIC CO
cdepoii u mapom,
HOCTPOCHHEM HX
CEeYCHUN
IUTOCKOCTBIO

Crepeomerpuueckue
3aJauu Ha
JI0Ka3aTeabCTBO U
BBIYHUCIICHHE,
CBSI3aHHBIE CO
chepoit u mapom,
[IOCTPOCHUEM UX
CEYeHU I
TUTOCKOCTBIO.




CamMocTtosTenbpHas
pabora

66

67

[Ipukiagueie

3aJ1auu, CBSI3aHHBIC
co cthepoii u mapom

[ToBTOpEHME:!
OKPYXKHOCTb Ha
MJIOCKOCTH,
BBIUMCIICHHS B
OKPY>KHOCTH,
CTaHJapTHbHIC
nmonoous

https://resh.edu.ru/subject/lesson/5525/start/22875/

68

Pazmuunnie
KOMOHWHAIIAH TEI
BpalieHus U
MHOTOT'PAaHHUKOB

69

70

71

72

3agauu o TeMe
"Tena u
MMOBEPXHOCTH
BparnieHus"
3agauu 1mo TeMe
"Tena u
MOBEPXHOCTH
BpaieHus"
KoHnTponbsHas
pabota "Tena u
MMOBEPXHOCTH
BparnieHus"

O0BEM TUIHHIIPA.

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

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



https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/4906/start/84087/
https://resh.edu.ru/subject/lesson/4904/start/280336/

Teopema 06 006BEMe
HPSIMOTO IIMJINHIPA

73

Brruncienune
00BEMOB TeJI C
MIOMOIIIBIO
ONPEAEIEHHOTO
uHrerpana. OobEmM
KOHYyca

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

74

Iinomaau 60KOBOM
7 TIOJTHOM
MOBEPXHOCTH
KOHYycCa

75

Crepeomerpuueckue
3aJa4u, CBSI3aHHbIC
C BBIYHCIICHUEM
00BEMOB LIMITUHPA,
KOHYcCa

76

IIpuxnagHeie
3a/1a4u 0 TeME
"OO0BEMBI 1
TIJIOIIATN
noBepXHOCTEN Ten"

77

O06béM mapa u
IIapPOBOTO CEKTOPA.
Teopema 06 06bEMe
mapa. [1nomane
cdepsl.
Crepeomerpuueckue
3aJauu, CBSI3aHHbIE

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



https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4910/start/23238/

C BBIYUCIICHUEM
00BEMOB 11apa,

IapOBOTO CErMEHTa
U IIAPOBOTO CEKTOPA

78

IIpuxknanHeie
3a/1a4H 110 TEME
"O0BEMBI TEN",
CBSI3aHHBIC C
00BEMOM 11apa 1
TJIOMIA B0 Cephl.
CoOTHOIICHUS
MEXy TUTOIIAISIMHU
MMOBEPXHOCTEN U
o0BEMaMu
MOAOOHBIX TEN

https://resh.edu.ru/subject/lesson/4911/start/23300/

79

80

ITomoGHeIE TENA B
MIPOCTPAHCTBE.
N3menenue o6béMa
U MO100MH.
CrepeomMerpuueckue
3a/1a4yM, CBSI3aHHbIC
C BBIYUCIICHUEM
00BEMOB T U
Iomaaen
MMOBEPXHOCTEN
KoHnTponbsHas
pabota "Ilnomanu
MOBEPXHOCTH U
00BEMBI KPYTIIBIX



https://resh.edu.ru/subject/lesson/4911/start/23300/

Tex"

81

JIBHKeHUS

MIPOCTPAHCTBA.

OTtoOpakeHusl.

JIBuoKeHUS U 1 0
paBeHCTBO (uryp.

OO0mue cBoicTBa

IBIDKCHUN

https://resh.edu.ru/subject/lesson/6297/start/22283/

82

83

84

Bunsl nBmkennii:

napasuiebHbIA

nepeHoc,

HEHTpaIbHas

CUMMETpHSI, 1 0
3epKaibHas

CUMMETpHUS,

MIOBOPOT BOKPYT

IPSAMOi

[TpeobpazoBanus

nopo6us. [psmas u 1 0
cdepa Ditnepa
I'eomerprueckue
3a/1a4 Ha
IpUMEHEeHHe
JIBUKCHHUS

https://foxford.ru/wiki/matematika/dvizheniya-
ploskosti

https://resh.edu.ru/subject/lesson/5731/start/22407/

85

CamocrosrenbHas
pabora "JIBuxKeHUs 1 0
npocTpaHcTsa'

86

O06o0maroree
noBtropenue 11



https://resh.edu.ru/subject/lesson/6297/start/22283/
https://foxford.ru/wiki/matematika/dvizheniya-ploskosti
https://foxford.ru/wiki/matematika/dvizheniya-ploskosti
https://resh.edu.ru/subject/lesson/5731/start/22407/

87

MMOHATHUHN U METOJIOB
Kypca reoMeTpuu
10-11 xnaccos,
CHCTeMaTH3aIlns
3HAHMWIL:
"[TapamiensHOCTh
MPSIMBIX |
IUIOCKOCTEH B
npoctpaHcTae”

Oo6ob61aroee
noBTopenue 11
MIOHATHI U METOA0B
Kypca reoMeTpuu
10-11 xmaccos,
CUCTEeMaTU3aIHs
3HaHui: "BekTopsl B
npocTpaHcTae”

88

89

O06o0maroree
noBTopenue 11
MIOHSTHHM U METOJIOB
Kypca TeOMeTpHUH
10-11 xmaccos,
CHCTEMAaTHU3aIIH
3HaHuM: "BekTopsl B
npocTpaHcTee"
O6o6maromee
noBTopenue 11
MIOHSTHHM U METOIOB
Kypca reoMeTpuu




10-11 xmaccos,

CUCTEeMaTU3aIHs
3HaHui: "O0beM
MHOTOTpaHHUKA"

90

91

O6oO0maroree
noBTopenue 11
MTOHSTHI U METOI0B
Kypca reoMeTpuu
10-11 xmaccos,
CHCTeMaTH3aIns
3HaHui: "O0beM
MHOTOTrpaHHHKaA"

Oo6ob61aroee
noBtropenue 11
MOHSITUI U METOJIOB
Kypca TeOMEeTPHH
10-11 xmaccos,
CUCTEMAaTH3aIIH
sgaguil: "[lmomanu
MOBEPXHOCTH U
00BEMBI KPYTJIBIX

TCII

92

O0o0maroree
noBTtopenue 11
MIOHSTHHM U METOIOB
Kypca TeOMeTpHUH
10-11 xmaccos,
CHCTEMATH3AIIH
sgaguil: "[lmomanu




MOBEPXHOCTH U
00BEMBI KPYTJIIBIX

TCII

93

Hrorosas
KOHTPOJIbHAS 1 1
pabora

94

95

96

Hrorosas
KOHTPOJIbHAS 1 1
pabora

[ToBTOpEHHE,
000011IeHE U
CHCTEeMaTH3aIus
3HAHHI

HcTopus pa3BuTHs
CTEPEOMETPUN KaAK
HayKU U €€ poib B
pa3BUTUHU
COBPEMEHHBIX
WHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

97

Hcropus pazsurus
CTEPEOMETPUN KAK
HayKU U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
WHXECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI




98

99

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

Hcropus pa3BuTus
CTEPEOMETPHUH KaK
HAyKU U €€ poJlb B
pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIThFOTEPHBIX
TEXHOJIOTHI

100

101

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

Hcropus passurus
CTEPEOMETPUU KAK
HayKU U €€ pojb B
pa3BUTUHU
COBPEMEHHBIX




WHXXEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTUH

102

Hcropus pazsurus
CTEPEOMETPUN KaK
HayKU U €€ poib B
pa3BUTHN
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Maremaruka. ['eomerpust, 10 xknace/ Mepsmsk A.I'., Homuposckuii JI.A.,
[TonskoB B.M.; nmox pemxakuueit [lononasckoro B.E., OGmiecTBo ¢ orpaHMYeHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-I'PA®»; AkunoHepHoe
obmectBo «M3naTenscTBO «IIpocBerieHne»

* Maremaruka. ['eometpus, 11 kinacc/ Mepsnsak A.I'., Homuposckuii JI.A.,
[TonsikoB B.M.; nox penakuueit [lononsckoro B.E., OG1iecTBO ¢ orpaHMueHHOM
oTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®»; Akunonepnoe

06HICCTBO «H3paTenbcTBO «HpOCBGHleHI/Ie»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. byuko, E. B. MaremaTuka : anreOpa 1 Hauyajga MaTEMaTHYECKOTO aHAIN3a,
reometpus. ['eomerpusi. YrayOnénuslil ypoBeHs : 10 kiacc : METOIMYECKOe
nocobue / E. B. byniko, A. I'. Mep3nsik, B. b. [Tononckuii, M. C. Axup. — M. :
Benrtana-I"pad, 2020

2. byuko, E. B. Matematuka : anrebpa u Hadyajia MaTEMaTHYECKOTO aHAJN3a,
reometpus. ['eomerpus. YrimyOn€uusiil ypoBeHs : 11 kmacc : MeTonuyeckoe
nocobue / E. B. byniko, A. I'. Mep3nsik, B. b. [Tononckuii, M. C. Sxup. — M. :
BenTana-I'pad, 2020

3. Maremaruka : anre6pa M Ha4dajla MaTCMaTHU4YCCKOIro aHajin3a, rcOMCTpH:.



['eomeTpust. Yriyon€Husiil ypoBeHs : 10 kiacc : CaMoCTOATENbHBIC U
KOHTpoJbHBIE padoThl / A.I'. Mepansk, B.b. Tlononckuii, E.M. Pabunosuy. — M.
: Benrana-I'pad, 2020

4. Maremaruka : anre0dpa v Hayajaa MaTeMaTHYEeCKOT0 aHAJIn3a, FTEOMETPHUS.
['eometpusi. YrimyOnénnsiii ypoBens : 11 knace : CamocTosiTeIbHBIE U
KOHTpoJibHBIE paboThl / A.I'. Mep3nsik, B.b. [lononckuii, E.M. PabunoBuu. — M.

: Benrana-I"pad, 2020

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

1. Poccuiickas anextponnas mkosna (https://resh.edu.ru/)

2. Onnaiin-mkona ®oxchopa (https://foxford.ru/)

3. SIKnacc (https://www.yaklass.ru/)

4. https://math-ege.sdamgia.ru/

5. https://skysmart.ru/

6. OtkpoiThii Oank 3amanuit EI'D (https:/fipi.ru/ege/otkrytyy-bank-zadaniy-ege)
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