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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUM, KaK COCTABJISIONICH mpeamMeTHoN obmactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOIO C UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHNHE YMEHHUS paclioO3HaBaTh Ha YepTexkax, MOJACNAX U B peaJbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJICHUN PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupoBaHHE TPENCTaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeiabCTB  IMpHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEPECA K U3YUEHUIO T€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBistoTCs:  «[IpsiMble W IMJIOCKOCTH B IIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH 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  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHoil paboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEIIHHO M TIOCTYIIATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOJOIIKEHUIO H3YyYEHUS MATEMAaTHKH 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 kmacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSAMBIX, [1apAIUICIIbHOCTD IIPSIMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpaHCTBE. [lapaiienbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPsAMBIE MapaJUICIbHbIE W IEPIEHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  HpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWibHAs NUpaMUIa, NPaBWIbHAS TpPEyrojbHas NUpamMuga U 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 IOBEPXHOCTU HPSIMOMl IPU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHNE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexX1y BeKkropamu. CKalsipHOE NIpPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIIKHJpA, TUPpaMHUIbl U KoHyca. O0BEM I1apa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThio. Kacanue mapa u chepsl miockocThio. [loHsATHE MHOrOrpaHHUKAa,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, roMmoreTus. 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 BEPIIUHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

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

J{BUKeHNs B IPOCTPAHCTBE

JIBrkenus mpoctpaHcTBa. OtoOpakeHus. JIBUXKEHUS M PAaBEHCTBO QUTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA DPA3IUYHBIX CTPYKTYp, SIBICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYHUBOTO OyAyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh U CIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHHIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOaeM, OpUeHTAIUs
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(hOPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpeICTBOM TMO3HAHUS MUDa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIICCTBCHHBIE TMPU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBLIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYN;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK HCCJIENOBATEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUS, HCCIENOBaHUS, OLIEHMBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH HHPOPMAH, JaHHBIX, HEOOXOAUMBIX JJIsl 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, MPEACTaBIATh €€ B pa3IM4HbIX (PopMax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HelsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MJIEH, HAIEJECHHbIE Ha IOUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIMTEIBHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJBl paboOT, JOroBapuUBaThCs, OOCYXZaTb NPOLECC U pe3ysbTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOIYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS IS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATh napajuieNIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha IJIOCKOCTH,;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (popMyIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUHM, LEHTP, OCh M INIOCKOCTb CHMMETPUHU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIO’)KHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBATh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIE MOHSATUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cHOopMyIMpOBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH M TeopeM, ammapara anreOpbl, perarh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJITHO OIEPUPOBATh TMOHSATHUSIMH, CBS3aHHBIMU C IWIMHAPUYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;

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 COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTEN U 00BEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUurypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aJa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSAMbBIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHHUIA;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienTbHO U NEPIEHIUKYISIPHO OCH), CEUYCHHS KOHYCa (MapalieIbHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

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€OMETPUUECKUX BEIHYNH;

IPUMEHATH 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, CBOWCTBA B IMpOILECCE IOUCKA  PEHICHUS
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/ayd, CBA3AHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Beenenue B crepeoMeTpuro

B3anMHOe pacnionokeHue npsmbIx B
MIPOCTPAHCTBE
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Vel u pacCTodHuA
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NpaKTUYeCKHe padoThl HA
yrayO0JIeHHOM YPOBHE OCHOBHOI'O
obmrero o6pa3oBaHus. —
https://content.edsoo.ru/lab/
BupTtyansHbie 1abopaTopHbIC U

MpaKTH4ecKue paboThl Ha
yrayOJIeHHOM YPOBHE CPEIHETO
o01ero oOpa3oBaHus
https://content.edsoo.ru/lab/ ITopTan
«EnuHoe conepkanue o0IIero
obOpazoBanus». https://edsoo.ru/
NHupopmalinoHHO-IOUCKOBAs

cucrtema «3ajgauu 1o reOMETpUn». —
https://zadachi.mccme.ru/2012/local.html

POIII https://resh.edu.ru/

Math.ru — https://math.ru
BupryanbsHsie 1abopaTopHbie U
NpakTHYECKHe paboThl Ha
yrI1y0JIEHHOM YPOBHE OCHOBHOTO

o01rero oOpa3zoBaHus. —
https://content.edsoo.ru/lab/
BupTtyansHbie 1abopaTopHbIC U
MpaKTU4ecKue paboThl HA

YIITYyOJIEHHOM YPOBHE CPETHETO
o01rero oopa3oBaHus
https://content.edsoo.ru/lab/ TToptan
«EnuHoe conmepkanue o0Iiero
oOpa3zoBanus». https://edsoo.ru/
WudopMannoHHO-TIONCKOBasI

cucTtema «3agauu 1o reOMETpUN». —



https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/

MHororpanHuku

https://zadachi.mccme.ru/2012/local.html
POIII https://resh.edu.ru/

Math.ru — https://math.ru
Bupryanbusie 1a60paTopHble U

MpaKTH4ecKue paboThl Ha
yray0JIeHHOM YPOBHE OCHOBHOT'O

o01rero oOpa3zoBaHus. —
https://content.edsoo.ru/lab/
BupTtyanbHble 1abopaTopHbie U
MMPAaKTUYICCKUC pa6OTH Ha

yIIIyOJICHHOM YPOBHE CPEIHETO
o01ero oopa3oBaHus
https://content.edsoo.ru/lab/ IToprtan
«Enunoe conepkanue o0miero
obOpazoBanus». https://edsoo.ru/
WupopmainoHHO-TOUCKOBAS
CUCTEMA «3a/:[aq1/1 10 TCOMETPUNY. —
https://zadachi.mccme.ru/2012/local.html
PO https://resh.edu.ru/

BekxTops!l B IpocTpaHcTBE

12

Math.ru — https://math.ru
BupryansHsie 1abopatopHbie U

MpakTH4ecKe paboThl Ha
yrayOJIeHHOM YPOBHE OCHOBHOTO
obmrero oOpa3oBaHuUs. —
https://content.edsoo.ru/lab/
BupTryansHbie 1abopaTopHbIC U

MpaKTH4ecKe paboThl Ha
yIIIyOJIEHHOM YPOBHE CPEIHEro
o0miero o0pa3oBaHus
https://content.edsoo.ru/lab/ ITopran



https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/

«EnmuHoe conepkanue o0Iiero
obOpazoBaHus». https://edsoo.ru/
WHpopMannoHHO-TIOMCKOBast
cucreMa «3ajauu o TeOMETPUM». —
https://zadachi.mccme.ru/2012/local.html

POIII https://resh.edu.ru/

[ToBTOpenue, 0600IIeHNE U
CHCTEMATH3allHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME
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16

Math.ru — https://math.ru
Bupryansabie 1abopatopHbie U

NpaKkTUYeCKHe padOThI HA
yryOJI€HHOM YPOBHE OCHOBHOTO
o01mero oopa3oBaHus. —
https://content.edsoo.ru/lab/
BupTryansHbie 1abopaTopHbIC U

IpaKTH4eCKHe paboThl Ha
YIIIYyOJIEHHOM YPOBHE CPETHETO
o01mrero oopa3oBaHus
https://content.edsoo.ru/lab/ ITopran
«EnmuHoe conepkanue o0IIero
oOpa3zoBanus». https://edsoo.ru/
WHupopmaninoHHO-TOUCKOBAs

cucreMa «3aaqu o reOMETPUI. —
https://zadachi.mccme.ru/2012/local.html

POIII https://resh.edu.ru/



https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/

11 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Amnanutuyeckas TreoMeTpua

[ToBTOpEeHme, 0600IIEHNE 1
cHUcTeMaTu3alus 3HaHUI

15 1

15 1

Math.ru — https://math.ru
BupryanbsHbie 1abopatopHbie U

NpaKkTUYeCKHe padOThI HA
yrayOJIeHHOM YPOBHE OCHOBHOTO
o01rero oopa3oBaHus. —
https://content.edsoo.ru/lab/
BupTryansHbie 1abopaTopHbIC U

NpaKkTUYeCKHe padOThI HA
yII1yOJIEHHOM YPOBHE CPEIHEro
o011ero oopa3oBaHus
https://content.edsoo.ru/lab/ ITopran
«EnuHoe conepkanue o0IIero
obOpazoBanus». https://edsoo.ru/
WNHupopmalinoHHO-TOUCKOBAs

cucreMa «3ajiaqu o reOMeTPUm». —
https://zadachi.mccme.ru/2012/local.html

POIII https://resh.edu.ru/

Math.ru — https://math.ru
BuptyanbHbie 1abopaTopHbIe U

MpaKTU4ecKue paboThl HA
yrayOJIeHHOM YPOBHE OCHOBHOTO
o0mrero oopa3oBaHus. —
https://content.edsoo.ru/lab/
BuptyansHbie 1abopaTopHbIe U



https://math.ru/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru/
https://content.edsoo.ru/lab/

OO6BEM MHOTOrpaHHUKA

17

NpaKTUYeCKHe padoThl HA
yIIIyOJICHHOM YPOBHE CPETHETO
o01ero oopa3oBaHus
https://content.edsoo.ru/lab/ ITopTan
«Enunoe conepxanue o0IIero
obOpa3oBanus». https://edsoo.ru/
WHudpopMannoHHO-TIONCKOBast

cucTtema «3agauu 1o reOMETpUn». —
https://zadachi.mccme.ru/2012/local.html

POIII https://resh.edu.ru/

Math.ru — https://math.ru
BuptyanbsHbie 1abopaTopHbIe U
MPaKTUYECKKE padOThI Ha
yrayOJIeHHOM YPOBHE OCHOBHOTO
o01mrero oopa3oBaHus. —
https://content.edsoo.ru/lab/
BupTtyanbHbie 1abopaTopHbIe U
MpaKTH4ecKue paboThl Ha
yII1yOJIEHHOM YPOBHE CPEIHEro
o01ero oopa3oBaHus
https://content.edsoo.ru/lab/ IToptan
«EnuHoe conmepkanue o0Iero
obOpazoBaHus». https://edsoo.ru/
WubopManinoHHO-TOUCKOBAS
cucTema «3agaqu 1Mo reOMETPUN». —
https://zadachi.mccme.ru/2012/local.html

PO https://resh.edu.ru/

Tena BpaieHus

24

Math.ru — https://math.ru
Bupryansasie 1abopatopHbie U

MpaKTUYECKHe paboThl Ha



https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru/

[Tnomaan MOBEPXHOCTH U OOBEMBI
KPYIJIBIX TEJ

yrIyOJIGHHOM YPOBHE OCHOBHOTO
obmrero o6pa3oBaHus. —
https://content.edsoo.ru/lab/
BuptyanbsHbie 1abopaTopHbie U

NpaKkTUYeCKHe padOThl HA
yrayOJIeHHOM YPOBHE CPEIHETO
o01ero oOpa3oBaHus
https://content.edsoo.ru/lab/ ITopTan
«EnuHoe conepxkanue o0IIero
obOpazoBaHus». https://edsoo.ru/
NHupopmalinoHHO-IOUCKOBAs

cucrtema «3agauu 1o reOMETpUm». —
https://zadachi.mccme.ru/2012/local.html

POIII https://resh.edu.ru/

Math.ru — https://math.ru
BupTtyanbHble 1abopaTopHbIe U
MpaKTH4ecKue paboThl Ha
yIi1yOJI€HHOM YPOBHE OCHOBHOTO
o0mrero oopa3oBaHus. —
https://content.edsoo.ru/lab/
BupTtyanpHbie 1abopaTopHbIC U
MpaKTU4ecKue paboThl HA
yIIIyOJIEHHOM YPOBHE CPEIHEro
obmrero o6pa3oBaHus
https://content.edsoo.ru/lab/ TTopran
«EnuHoe conmepkanue o0Iero
obOpazoBaHus». https://edsoo.ru/
WudopMannoHHO-TIONCKOBast

cucTtema «3agadu 1o reOMETpUN». —
https://zadachi.mccme.ru/2012/local.html



https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html

POIII https://resh.edu.ru/

JBrxeHus

Math.ru — https://math.ru
BuptyanbsHbie 1abopaTopHbie U
NpaKkTUYeCKHe padOThl HA
yriayOJIeHHOM YPOBHE OCHOBHOTO
o0miero oOpa3oBaHus. —
https://content.edsoo.ru/lab/
BupryanbsHbie 1abopatopHbie U

NpaKkTUYeCKHe padOThI HA
yIIIyOJIEHHOM YPOBHE CPETHETO
o01ero oOpa3oBaHus
https://content.edsoo.ru/lab/ ITopTain
«EauHoe coneprkanue o0Iiero
oOpaszoBanus». https://edsoo.ru/
WubopmainoHHO-TTOUCKOBAS

cucreMa «3ajiaqu o reOMeTPUn». —
https://zadachi.mccme.ru/2012/local.html

POIII https://resh.edu.ru/

[ToBTOpenwue, 0600IIEHNE 1
cHUcTeMaTu3alus 3HaHUI

17

Math.ru — https://math.ru
BupTtyanbHbie 1abopaTopHbIe U
MpaKTU4ecKue paboThl HA
yrayOJIeHHOM YPOBHE OCHOBHOTO
o0mrero oopa3oBaHus. —
https://content.edsoo.ru/lab/
BupTtyanpHbie 1abopaTopHbIC U
MpaKTU4ecKue paboThl HA
yIIIyOJIEHHOM YPOBHE CPEIHEro
o0miero oopa3oBaHus
https://content.edsoo.ru/lab/ ITopTan
«Enunoe conmepkanue o0Iero



https://resh.edu.ru/
https://math.ru/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/

obOpa3zoBanus». https://edsoo.ru/
NudopmaninoHHO-TIONCKOBAs
cucreMa «3aj1auu 1o reOMETPUIY. —
https://zadachi.mccme.ru/2012/local.html

POIII https://resh.edu.ru/
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https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

OcHoBHbIE TIpaBUiIa
n300pakeHNs Ha pUCYHKE
TUIOCKOCTH, MapajuIeTbHbBIX
MPSAMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

ITopran «ExnHoe conepxanue
00111ero 00pa3zoBaHUsY.
https://edsoo.ru/

[TonsTHa crepeomeTpun:
TOYKa, IpsiMasi, TUIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHMS Ha
PHUCYHKE IIJIOCKOCTH,
NapajuieIbHbIX MPSAMBIX
(OTpe3KoB), cepeIUHbI
OTpe3Ka

[ToHsTHSA: IEepeceKarouecs
TJIOCKOCTH,
MepeceKaroIIuecs npsmast u
TIOCKOCTB;
MOJYTIPOCTPAHCTBO

[TonsTHs: MepeceKkaronuecs
TJIOCKOCTH,
MepeceKaroIuecs mpsiMast u
MJIOCKOCTH;
MOJTYITPOCTPAHCTBO

POIII https://resh.edu.ru/

POIII https://resh.edu.ru/

WubopmaninoHHO-TOUCKOBAS
cucTtema «3agauu 1o reOMETpUN». —
https://zadachi.mccme.ru/2012/local.html



https://edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://zadachi.mccme.ru/2012/local.html

MHoOrorpaHHukKH,
n300pakeHre MPOCTEHIINX

5 MIPOCTPAHCTBEHHBIX (UTYD, Math.ru — https://math.ru
HECYIIECTBYIOIIUX
00BEKTOB
MHoOrorpaHHukKH,
M300pakeHNEe MPOCTEUIITNX NudopmaninoHHO-TIOUCKOBAs
6 MIPOCTPAHCTBEHHBIX (QUTYD, cucreMa «3ajiaqu o reoMeTpUm». —
HECYILECTBYIOIINX https://zadachi.mccme.ru/2012/local.html
00BEKTOB
ITopran «ExnHoe conepxanue
AKCHOMBI CTEPEOMETPUH U
7 o01ero oOpa3oBaHUsY.
TIepBBIE CJIEICTBUS U3 HUX
https://edsoo.ru/
WubopmaninoHHO-TOUCKOBAS
AKCHOMBI CTEPEOMETPHUH U
8 HepBBIC CICICTBHSL H3 HIX cucreMa «3ajlaqyu o reOMeTpUm». —
P https://zadachi.mccme.ru/2012/local.html
AKCHOMBI CTEPEOMETPUH U
TIEPBBIE CIICJICTBUS U3 HUX.
CriocoOblI 3a1aHUs TPSIMBIX ITopran «EnnHoe copepxanue
9 U IUIOCKOCTEN B 0011ero 0Opa3oBaHUsY.
MPOCTPAHCTBE. https://edsoo.ru/
O603HaueHUs MPSIMBIX U
IJIOCKOCTEMN
N3o0pakenune ceueHnit
Bupryanbasie 1abopaTopHbie 1
MUPaMUIbI, Ky0a U TPU3MBI,
MpaKTH4ecKe paboThl Ha
KOTOPBIE TPOXOJIST UYepe3 Ux
10 yriay0JIeHHOM YPOBHE OCHOBHOT'O

pEbpa. N3o0pakenue
MEpCCCUCHU MOJTYUCHHBIX
IJIOCKOCTEM.

ob1rero oOpa3oBaHus. —
https://content.edsoo.ru/lab/



https://math.ru/
https://zadachi.mccme.ru/2012/local.html
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://edsoo.ru/
https://content.edsoo.ru/lab/

PackpammBanue
IIOCTPOEHHBIX CEUECHUN
pa3HBIMU LIBETAMHU

11

12

N3o0paxeHune cedeHmit
MUPaMHJIBI, Ky0a U IPU3MBIL,
KOTOPBbIE MTPOXOISAT Yepe3 Uux
pé6pa. N3obpaxkeHue
MepecevyeHus NOJIy4eHHBIX
IIJIOCKOCTEM.
PackpamuBanne
IMOCTPOEHHBIX CEUCHUI
pPa3HBIMU LIBETAMHU

N3ob6paxenue cedeHuit
MUPaMHJIBI, Ky0a U IPU3MBIL,
KOTOPBbIE MTPOXOASAT Yepe3 Uux
pé6pa. Uzobpaxenue
MepeceYeHus OTYYCHHBIX
IIJIOCKOCTEM.
PackpammBanue
MIOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

POIII https://resh.edu.ru/

Math.ru — https://math.ru

13

N3o0pakenune ceueHnit
MUPaMUIbI, Ky0a U TPU3MBI,
KOTOPBIE TPOXOJISIT Yepe3 Ux
pEbpa. N3o0pakenue
NepecevyeHus MOITy4eHHBIX
IJIOCKOCTEM.
PackpamBanue
MOCTPOEHHBIX CEUCHUM

BupTtyanbHbie 1abopaTopHbIC U
MpaKTH4ecKe paboThl Ha
yrayOJIeHHOM YPOBHE OCHOBHOTO
obmrero oOpa3oBaHus. —
https://content.edsoo.ru/lab/



https://resh.edu.ru/
https://math.ru/
https://content.edsoo.ru/lab/

Pa3sHbIMU LIBETAMU

Meton cnenoB id

WupopmainoHHO-TOUCKOBAs

14 HOCThOCHIS CedeHmil cucrema «3a1auu 110 TEOMETPUI. —
P https://zadachi.mccme.ru/2012/local.html
Meron cnenoB st
IMOCTPOEHUSI CEUECHUH.
15 P ) POIII https:/resh.edu.ru/
CaoiicTBa niepeceyeHuit
MPSIMBIX | IJIOCKOCTEMN
Meron cnenoB st
. [Topran «Enunoe conepxxanue
MTOCTPOCHHSI CCUCHHI.
16 o y 061I1eT0 06Pa30BAHMY.
CaoiicTBa niepeceyeHuit
. https://edsoo.ru/
MPSIMBIX ¥ IJIOCKOCTEH
[ToctpoeHue ceueHuii B
" BupTtyanbHbie 1abopaTopHbIe U
nupamuze, Kyoe no Tpém
N MpakTH4ecKue paboThl Ha
TOYKaM Ha pEOpax.
17 yIrayOIEeHHOM yPOBHE OCHOBHOT'O
Co3anne BEIHOCHBIX
. o01rero oOpa3zoBaHus. —
YepTeKEH U 3aIKCh IIaroB
https://content.edsoo.ru/lab/
MOCTPOCHUS
[Toctpoenue ceueHui B
nupamuze, Kyoe mo Tpém
v NudopmaninoHHO-TIONCKOBAS
TOYKaM Ha pEOpax.
18 Co37aHHe BEHOCHBIX cucreMa «3aaqu o reOMETPUI. —
N https://zadachi.mccme.ru/2012/local.html
YepTeKel U 3aMuch I1aroB
MMOCTPOCHUS
[Toctpoenue ceueHuii B
nupamujie, Kyoe o Tpém WupopmaninoHHO-TOUCKOBAs
19 TOYKaM Ha pEéOpax. cuctema «3ajlauu 1mo reoMeTpum». —

Coznanue BBIHOCHBIX
YEepTEKEU U 3aIKUCh 11aroB

https://zadachi.mccme.ru/2012/local.html



https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://edsoo.ru/
https://content.edsoo.ru/lab/
https://zadachi.mccme.ru/2012/local.html
https://zadachi.mccme.ru/2012/local.html

MOCTPOEHUS

20

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Coznanue BBIHOCHBIX
YEepTEKEU U 3aIHUCh 11aroB
MOCTPOCHUS

BupryanbHbie 1abopaTopHbie U
HpakTHYeCKHe paboThl HA
yrayOJIeHHOM YPOBHE OCHOBHOTO
o0miero oOpa3oBaHus. —
https://content.edsoo.ru/lab/

21

[ToBTOpEHME IIIAHUMETPUU:
Teopema o
IIPOINOPLIMOHAJIBHBIX
orpeskax. [lomobue
TPEYroJIbHUKOB

Math.ru — https://math.ru

22

[ToBTOpEHME IIIAHUMETPUN:
Teopema Menenas. Pacuerst
B CEYEHUAX HA BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS IIIAHUMETPUU U
CTEpPEOMETPUU

WHupopmaninoHHO-TOUCKOBAs
cucTtema «3agauu 1o reoOMeTpum». —
https://zadachi.mccme.ru/2012/local.html

23

KonTponbnas padota
"AKCHOMBI CTEPEOMETPHUH.
Ceuennsa"

24

B3anmuoe pacnonoxxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpemmBaromuecs npsiMble.
[Ipu3naku
CKPEIMBAIOIINXCS MPSIMBIX.
[TapamtenpHble IpsMBbIE B
IIPOCTPAHCTBE

PO https://resh.edu.ru/

25

Teopema o CylieCTBOBAaHUHU

[Topran «EnuHoe conepkanue



https://content.edsoo.ru/lab/
https://math.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/

Y €IMHCTBEHHOCTH MPSMOit
napajyieIbHON JTaHHOU
NPAMOM, MPOXOASAIIEH Yepe3
TOYKY MPOCTPAHCTBA U HE
JIeKaIe Ha JaHHOU
npsMoin. Jlemma o
MePECCUCHUH MapalIeIIbHBIX
MPSIMBIX TTOCKOCTHIO

[TapannensHOCTH TpEX
npsiMeIx. Teopema o TpEx

o011ero o0pa3oBaHUS.
https://edsoo.ru/

HupopmaninoHHO-TOUCKOBAS

26 NapajuIeIbHbIX IPSIMBbIX. cucreMa «3ajauu o TeOMETPUN». —
Teopema o https://zadachi.mccme.ru/2012/local.html
CKpCHIMBAIOINXCA TPAMBIX
[TapamiensHoE
IIPOEKTUPOBAHHUE.

. BuptyansHble 1abopaTtopHble 1
OcHOBHBIE CBOICTBA
IpaKkTUYecKHe paboThl Ha
napajuieIbHOTO

27 yII1yOJIEHHOM YPOBHE CPEIHEro
IIPOEKTUPOBAHMUA.

o01ero oopa3oBaHus
N300paxkeHne pa3HbIX

. https://content.edsoo.ru/lab/

¢buryp B napajuieabHoOR
IIPOEKIINH
[enTpansHas mpoeKLus.

[Topran «Enunoe conepxanue
VYo ¢ COHanpaBIIeHHBIMU

28 0011ero 00pa3oBaHUSY.

CTOpPOHAMU. YTOJ MEXIY
https://edsoo.ru/
MPSIMBIMU
3agaun Ha IOKA3aTEIbCTBO
WHudopMannoHHO-TIOMCKOBast
U UCCIIEJIOBaHHE, CBA3aHHbIE
29 cuctema «3ajlauu 1Mo reoMeTpumn». —

C pacoJIo’KEHUEM MPSIMbIX
B [IPOCTPAHCTBE

https://zadachi.mccme.ru/2012/local.html



https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html

ITonsATHA: MapauIeIbHOCTD
IIPSIMON U TUNIOCKOCTH B
npocrpanctse. [Ipusnak

30 MapajuIeIbHOCTH MPSIMOU 1 Math.ru — https://math.ru
mrockoctu. CBoiCTBa
[IapaJUICIbHOCTH IPSIMOU U
TIJIOCKOCTH
I'eomerpuyeckue 3a1aun Ha
BBIYMCIICHHUE U
HupopmaninoHHO-TOUCKOBAS
JI0Ka3aTesIbCTBO, CBSI3aHHBIE
31 © MADATICILHOCTED cucreMa «3ajlaqyu 1o reoMeTpum». —
P . https://zadachi.mccme.ru/2012/local.html
MPSIMBIX U IJTIOCKOCTEN B
MIPOCTPAHCTBE
[TocTtpoenue ceuenus,
MIPOXOASIIETO Yepes
[Topran «Enunoe conepxanue
JTAHHYIO TIPSIMYIO Ha
32 o011ero o6pa3oBaHUsY.
YepTexke U MapajieIbHOTO
. . . https://edsoo.ru/
apyrou npsmou. Pacuér
OTHOIIEHUI
[TapannensHas npoexkuus,
BupTtyansHbie 1abopaTopHbIC U
MIPUMEHEHHUE ISt
. MpaKTU4ecKue paboThl HA
MIOCTPOCHHUSI CEYeHHH KyOa U
33 yIIIyOJIEHHOM YPOBHE OCHOBHOTO
napajuieJenumnesa.
N obmrero oOpa3oBaHuUs. —
CaolicTBa napajuienenumneaa
https://content.edsoo.ru/lab/
Y TIPU3MBI
[TapannenpHbIE MITOCKOCTH.
34 [Ipu3Haku napamienabHOCTH POII https://resh.edu.ru/
JIBYX TJIOCKOCTEH
35 Teopema 0 mapauIeIbHOCTH PO https://resh.edu.ru/



https://math.ru/
https://zadachi.mccme.ru/2012/local.html
https://edsoo.ru/
https://content.edsoo.ru/lab/
https://resh.edu.ru/
https://resh.edu.ru/

Y €JMHCTBEHHOCTHU
IJIOCKOCTH, MIPOXOISALICH
4yepes TOUKY, He
MIPUHAIICKALTYIO0 TaHHOM
IJIOCKOCTH U CIEACTBHUS U3
HEE

CBoiicTBa napaiebHbIX
TJIOCKOCTEM: 0
MapauieTbHOCTH MPSMBIX

HupopmaninoHHO-TOUCKOBAS

36 IIepeceyeHus npu cUCTeMa «3aJauu [0 FTEOMETPUN». —
IIEPECEYCHUN ABYX https://zadachi.mccme.ru/2012/local.html
NapajuleIbHbIX TUIOCKOCTEN
TpeThen
CaolicTBa napaienbHbIX
IUIOCKOCTEH: 00 OTpe3kax
mapaJiyiCJIbHBIX MMPAMBIX,
3aKJIFOYEHHBIX MEXIY ITopran «EnuHoe conepxanue

37 napauieIbHbIMA o0rmIero oOpa3oBaHUI».
TIIIOCKOCTSIMH,, O https://edsoo.ru/

[IEpECCYCHUH IPSIMOU C
JBYMsI ITapaJlJIeIbHBIMU
IJIOCKOCTSIMU
[ToBTOpEeHue: Teopema

38 D 4 Math.ru — https://math.ru

[Tudaropa Ha miaockocTu
BupryansHbie 1abopaTopHbie U
[ToBTOpEHwMeE: Py patop
MpaKTH4ecKe paboThl Ha
TPUTOHOMETPHUS

39 yIITyOJIEHHOM YPOBHE OCHOBHOTO

IIPSIMOYTOJIBHOTO
o01rero oOpa3oBaHuUs. —
TPEYroJbHUKA

https://content.edsoo.ru/lab/



https://zadachi.mccme.ru/2012/local.html
https://edsoo.ru/
https://math.ru/
https://content.edsoo.ru/lab/

CaoiicTBa Ky0a u

WHudopMannoHHO-TIONCKOBast

40 MPSIMOYTOJIBHOTO cucTtema «3agadu 1o reOMETpUN». —
napajiesnenunena https://zadachi.mccme.ru/2012/local.html
Brrunciienue 1jiMH OTpEe3KOB

41 B Ky0Oe 1 MpsIMOYTrOJIbHOM Math.ru — https://math.ru
napajuieJenumnesie
[lepneHUKyYISPHOCTD
IIPSIMOM U TUIOCKOCTH.

42 [MTpuznak Math.ru — https://math.ru
MEPIEHIUKYJIIPHOCTU
MPSAMON U TIIOCKOCTH
[lepneHuKyISPHOCTD
IIPSIMOM U TUIOCKOCTH.

43 [Tpu3znak POII https://resh.edu.ru/
MEPIEeHIUKYIIPHOCTU
MPSAMON U TIIOCKOCTH
Teopema o CylecTBOBaHUU
Y €IMHCTBEHHOCTH MPSIMOH,

44 FIPOXOZITIEH HEpes TOHKY PIII https://resh.edu.ru/
MIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IJIOCKOCTH
[Tnockoctu n WHudopMannoHHO-TIOMCKOBast

45 HEPIECHIUKYIIAPHBIE UM cucreMa «3ajadu 1o TeOMETPUN». —
MPSIMBIE B MHOTOI'PAaHHHUKAX https://zadachi.mccme.ru/2012/local.html
rtockocTH 1 BuptyansHbie 1abopaTopHbie U

MpaKTUYECKHe paboThl Ha

46 MepIEHIUKYISIPHBIE UM

IpsAMBIC B MHOI'OI'paHHUKaXx

yrayOJICHHOM YPOBHE OCHOBHOTO
ob1rero oOpa3oBaHus. —



https://zadachi.mccme.ru/2012/local.html
https://math.ru/
https://math.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://zadachi.mccme.ru/2012/local.html

[lepnenpukymnsp u
HaksoHHasdA. [Toctpoenne

https://content.edsoo.ru/lab/

47 Math.ru — https://math.ru
MEPIEeHIUKYIIApa U3 TOUKH
Ha IPSIMYIO
[Tepnienaukynsip u
PHCHMEYIIP WudopMannoHHO-TIONCKOBast
HakoHHas. [loctpoenue
48 cucteMa «3a1auu 110 TEOMETPUID. —
MEePIEeHIUKYIISIpa U3 TOUKH i
PHEHATICYIP https.//zadachi.mccme.ru/2012/local.html
Ha TIPSIMYIO
Bupryansabie 1abopatopHbie U
Teopema o Tpéx MPAKTUIECKHE pabOThI Ha
49 MepIeHIuKyIApax (mpsmas yriay0JIeHHOM YPOBHE OCHOBHOI'O
u oOpartHas) o01mero oopa3oBaHus. —
https://content.edsoo.ru/lab/
TeopeMma o Tpéx ITopran «EnnHoe conepxanue
50 NepHeHANKYIsApax (mpsmas o01miero o0Gpa3oBaHUI».
u oOpaTHast) https://edsoo.ru/
Yron mexny
51 CKpEUIMBAIOIINMUCS Math.ru — https://math.ru
MPSIMBIMU
[Touck nepreHKYIAPHBIX
PHCHARIYILP HupopmaninoHHO-TOUCKOBAs
MPSIMBIX C TIOMOIIHIO
52 X cucreMa «3aiaqu 1o reOMETPUI. —
MePICHIUKYISIPH i
cprieHa vy p https://zadachi.mccme.ru/2012/local.html
TUIOCKOCTEH
[Topran «Enunoe conepxkanue
OptoronanbHoe
53 DOCKTHPOBAHIE o01rero 0Opa3oBaHUsY.
P P https://edsoo.ru/
54 [TocTpoenue ceuenunii kyoa, Bupryanpabie 1abopaTopHbIe 1

IIPU3MBI, IPABUIBHOU

NpaKkTU4YecKue padoThl Ha



https://content.edsoo.ru/lab/
https://math.ru/
https://zadachi.mccme.ru/2012/local.html
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://math.ru/
https://zadachi.mccme.ru/2012/local.html
https://edsoo.ru/

55

56

57

MUPAMU/JIBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH

[TocTpoenue ceuenunii kyoa,
MIPU3MBI, IPaBUIIbHOMN
MUPaMHJIBI C TOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH

CumMeTpHs B MPOCTPAHCTBE
OTHOCHUTEIBHO IJIOCKOCTH.
[Tnockoctu cummeTpuii B
MHOTOTpaHHUKAX

[Ipu3nax
HEPIEHIUKYJIIPHOCTU
MIPSIMOM U TUIOCKOCTH KakK
CJIEICTBUE CUMMETPUHU

yrayOJIeHHOM YPOBHE OCHOBHOTO
obmrero o6pa3oBaHus. —
https://content.edsoo.ru/lab/

POIII https://resh.edu.ru/

POIII https://resh.edu.ru/

58

[IpaBunpHbIE
MHOTOTpaHHUKH. Pacuér
pacCTOSIHUM OT TOYKHU 110
IIJIOCKOCTH

WHupopmaninoHHO-TOUCKOBAs
cucTtema «3agauu 1o reoOMEeTpum». —
https://zadachi.mccme.ru/2012/local.html

59

[IpaBunpHbIE
MHOT'OrpaHHUKH. Pacuér
pacCTOsIHUM OT TOYKHU 110
IIJIOCKOCTH

PO https://resh.edu.ru/

60

Crioco0sl OMyCTUTh
MePIEeHIUKYIISAPHI:
CUMMETpHUS, CABUT TOYKHU IO
NapajuIeIbHON IIPSIMOU

Math.ru — https://math.ru

61

CaBur o HenapauieIbHON
NPAMON, U3MEHEHUE

Math.ru — https://math.ru



https://content.edsoo.ru/lab/
https://resh.edu.ru/
https://resh.edu.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://math.ru/
https://math.ru/

paccTosHuI

KonTponbnas pabora
"B3aumHoe pacrnosioxxeHue

62 .
MPSIMBIX U IJIOCKOCTEN B
npocrpaHcrae”
[ToBTOpeHue: yron Mexay
MPSIMBIMU Ha IJIOCKOCTH,
HupopmaninoHHO-TOUCKOBAS
TPUTOHOMETPHS B
63 DOM3EONLHOM cucreMa «3ajlaqyu o reOMeTpUm». —
P https.//zadachi.mccme.ru/2012/local.html
TpPEYroJbHUKE, TEOpEMaA
KOCHHYCOB
[ToBTOpeHue: yromn Mexay
64 CKPEIINBAIOIIUMUCS
MPSIMBIMU B IPOCTPAHCTBE
BupTtyanbHbie 1abopaTopHbIe U
I'eomeTpuueckue MeTobl
IpaKkTUYecKue paboThl Ha
BBIUHCIICHUS YIJIa MEXY
65 yri1yOJI€HHOM YPOBHE OCHOBHOTO
MPSIMBIMU B
o01iero oOpa3zoBaHus. —
MHOTOTpaHHUKAX
https://content.edsoo.ru/lab/
JIByrpaHHBIN yTOJI.
66 CBOMCTBO TUHEWHBIX YTIIOB PO https://resh.edu.ru/
JBYTPAHHOIO yria
[lepnenukynsapHsie BupryansHbie 1abopaTopHbie U
mwiockocTH. CBoiicTBa MpaKTU4ecKue paboThl HA
67 B3aUMHO yriay0JI€eHHOM YPOBHE OCHOBHOT'O
MePIEH UK YISIPHBIX o0uiero o0pa3oBaHus. —
IIJIOCKOCTEN https://content.edsoo.ru/lab/
68 [Tpusnak NudopmanimoHHO-TIONCKOBAs

MePIEeHIUKYIIPHOCTH

CHCTEMA «33,[[3‘{1/1 I10 TCOMETPUN». —



https://zadachi.mccme.ru/2012/local.html
https://content.edsoo.ru/lab/
https://resh.edu.ru/
https://content.edsoo.ru/lab/

IIJIOCKOCTEH; TeopemMa o
MPSIMOM TIEPECEUCHHUS IBYX
IUIOCKOCTEH
MePIEH UK YISIPHBIX
TpEeThel MIIOCKOCTH

IIpssMOyTONBHBIM
napajiesenunen; Kyo;

https://zadachi.mccme.ru/2012/local.html

ITopran «ExnHoe conepxanue

69 W3MEPEHMS, CBOMCTBA 00111ero 00pa3oBaHUsY.
IIPSAMOYTOJIBHOTO https://edsoo.ru/
napasuiefienunena
Teopema o nuaroHau

70 HPAMOYTOIBHOTO Math.ru — https://math.ru
napajuieNienumnena u
CJIEICTBHE U3 HEE
CrepeomeTpuueckue u
MIpUKJIaIHbIE 3a/1a4H,

71 CBSA3aHHBIE CO B3aUMHBIM Math.ru — https://math.ru
PacroI0KEHUEM NPSMBIX U
IJIOCKOCTH
[ToBTOpEHME: BupTtyanbHbie 1abopaTopHbIe U
CKpEILMBAIOIINECS TIPSIMBIE, MpaKTH4ecKe paboThl Ha

72 napaJiesibHbIe TUIOCKOCTH B yriay0JIeHHOM YPOBHE OCHOBHOT'O
CTaHJIaPTHBIX o0uiero o0pa3oBaHus. —
MHOT'OI'paHHUKaX https://content.edsoo.ru/lab/

[Tapa napanienbHbIX BuptyanbHble 1abopaTopHbie U
IJIOCKOCTEN Ha MpaKTH4ecKe paboThl Ha
73 CKPEUIUBAIOIINXCS MPSMBIX, yTI1yOJICHHOM YPOBHE OCHOBHOTO

paccTOSIHUE MEKIY
CerH.II/IBaIOH_[I/IMI/ICSI

o01rero oOpa3oBaHuUs. —
https://content.edsoo.ru/lab/



https://zadachi.mccme.ru/2012/local.html
https://edsoo.ru/
https://math.ru/
https://math.ru/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/

IMPpsAMBIMHA B IIPOCTHIX
CUTyalluAaXx

PaccrostHUE OT TOYKH 11O

74 IUIOCKOCTH, PAaCCTOSIHUE OT Math.ru — https://math.ru
IPSIMOM A0 IJIOCKOCTH
Brruncnenue pacctosHuit
MEX]y CKPELIUBAOIIUMUCS HNudopmMannoHHO-TI0MCKOBast
75 MPSIMBIMH C TIOMOIIBIO cucreMa «3ajlaqyu o reOMeTpUm». —
NEPIEHIUKYISIPHON https://zadachi.mccme.ru/2012/local.html
IJIOCKOCTH
Tpéxrpannsiii yrou,
HEpaBEHCTBA IS
TPEXTPAHHBIX YIJIOB.
76 Teopema [Tudaropa, POIII https://resh.edu.ru/
TEOPEMbI KOCUHYCOB U
CHUHYCOB Ul TPEXTPAHHOTO
yria
DneMeHTHI chepruyecKoit ITopran «EnuHoe conepxanue
77 TrE€OMETPUH: T€0JIe3UYECKUe o0rmiero o0pa3oBaHUI».
JIMHUY Ha 3emiie https://edsoo.ru/
78 Konrtponsnas padora "Yrisl
U pacCcTOsAHUS"
CucremaTtu3zanus 3HaHUN
79 "MHOrorpaHHuK u €ro
JJIEMEHTHI"
Tupamuia. Bus! mHpamiL HupopmaninoHHO-TOUCKOBAs
80 [IpaBuiIbHas THpaMUA cucreMa «3ajauu o TeOMETPUM». —
https://zadachi.mccme.ru/2012/local.html
81 ITpusma. IIpsmas u BupryansHbie 1abopaTopHbIe U



https://math.ru/
https://zadachi.mccme.ru/2012/local.html
https://resh.edu.ru/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html

HAaKJIOHHAS MPU3MBIL.
[IpaBuiibHas mpusma

[Ipsmoit napamienenunes,

NpaKTUYeCKue padoThl HA
yrayO0JIeHHOM YPOBHE OCHOBHOI'O
obmrero o6pa3oBaHus. —
https://content.edsoo.ru/lab/

82 MIPSMOYTOJIBHBIN PO https://resh.edu.ru/
napaiesienunes, Kyo
83 Briyxsie “M HOTOTPATHHUKH. POIII https://resh.edu.ru/
Teopema Ditniepa
Beltykiible MHOTOTpaHHHUKM.
Teopema Ditnepa.
84 [IpaBuibHbIE U POII https://resh.edu.ru/
MOJTYTIPABHIIBLHBIE
MHOTOTPaHHUKHU
85 KonTponbnas padota
"MHororpaHHuku"
[TonsTie BekTOpa Ha
86 TJIOCKOCTH | B
MIPOCTPAHCTBE
BupTtyanpHbie 1abopaTopHbIC U
MpaKTU4ecKue paboThl HA
87 CymMma BeKTOpoB yIIIyOJIEHHOM YPOBHE OCHOBHOTO
obmrero oOpa3oBaHuUs. —
https://content.edsoo.ru/lab/
88 Pa3zHOCTE BEKTOpOB
WubopmaninoHHO-TOUCKOBAS
89 [TpaBuno mapamnenenurnena cucreMa «3ajlaqyu o reOMeTpUm». —
https://zadachi.mccme.ru/2012/local.html
90 YMHOKEHHE BEKTOpa Ha POII https://resh.edu.ru/



https://content.edsoo.ru/lab/
https://resh.edu.ru/
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https://content.edsoo.ru/lab/
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YHCII0

Pasnoxenue Bekropa 1o
6a3ucy TpEx BEKTOPOB, HE

91 N POIII https://resh.edu.ru/
JIEXKAINX B OJHOH
IUIOCKOCTH
92 CkanspHoe Mpou3BeICHNE
Brrunciienue yriia Mexn
93 T Y POIII https://resh.edu.ru/
BEKTOPAaMH B IMPOCTPAHCTBE
94 [Ipocreiimne 3amauu ¢
BEKTOpaMHU
. [Topran «Enunoe conepxxanue
[Ipocreiimne 3amauu ¢
95 BEKTODAMIL o01ero oOpa3oBaHUsY.
p https://edsoo0.ru/
o [Topran «EnuHoe conepxanue
[Ipocreiimne 3amauu ¢
96 BEKTODAMI o0m1ero o0pa3oBaHUSY.
p https://edsoo.ru/
IIpocreimue 3agadu ¢
97 P Math.ru — https://math.ru
BEKTOpaMHU
HNudbopMainoHHO-TTONCKOBAs
O06001IeHne 1 dopman
98 CHCTeMATH3AIIS SHARMI cucTeMa «3a1aqd 1Mo TeOMETPUI. —
https://zadachi.mccme.ru/2012/local.html
Nuadopmanmmonno-mouckoBas
O0600mIeHne 1 popmarr
99 CHCTeMATH3AHS SHAHI cucreMa «3aaqu o reOMETPUI. —
https://zadachi.mccme.ru/2012/local.html
Htorosas xoHTpOILHAA
100 P
pabora
Htorosas xoHTpOILHAA
101 P

paborta
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102

O0600111EHE U
CHCTEMATHU3ALINS 3HAHUI

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOT'PAMME

102

17




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl

1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1

Ha IUIOCKOCTH U B NPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaiispHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1

MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1

IIPOXOJAIIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekxTtopHoe npousBenenue 1
8 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1

MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1

MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
1 AHanmuTUYECKHe METObI pacuéra yria 1

MEXy INIOCKOCTSIMA B MHOTOTpaHHUKAX

OpMyJla pPacCTOSIHUS OT TOYKHU 10

12 dopmy 1




IIJIOCKOCTH B KOOpAMWHATAX

Haxoxnenue paccTossHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJTOCKOCTEM

19 [TapannenpHble NpsIMbIE U MIIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsSIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMA
[lepnengukynsipHbIE TPSIMBIE U

99 TJIOCKOCTH: CTaHapTHBIE Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenukynsipHbIE TPSIMBIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIeHIUKYIIApax

24 [lepnengukynsipHbIE TIPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOTOYTOJIbHUKOB, OPMYJIBI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00MS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOIBHOTO
napaienenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa MIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOit TPU3MBI
CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
36 ’
BBIUHCIICHHEM 00bEMOB MPSIMOUN MPU3MBbI
37 [TpuknaaHblie 3a1a4u, CBSI3aHHbIE C
00BEMOM TIPSIMOH PU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpana. Oobém
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJI C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpuyecKre 3aJjauu, CBI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpHUyecKre 3a7]auu, CBI3aHHBIE C
00bEMaMU MUPaMHU/IbI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAKJIOHHOM
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI
16 [Tpumenenne 00bEMOB. Brruncienue

pacCTodHuA A0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEPXHOCTH UIUHIPA

50 Konunyeckast moBepxHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUI HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
LHMIHHIPOM

59 Cdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYyca

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
TIJTOIAIM TTIOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06véme mapa. [Inomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o6wEma mpu moqo0uu.
CrepeomMeTpHUyecKue 3a1auu, CBI3aHHBIC C




BBIUUCIIEHUEM 00BEMOB Tel U IO eH
MOBEPXHOCTEM

80

81

82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA ABMKEHUI

Bupl niBukeHuil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

I'eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABUMKCHU S

KontponbHas pabota "BekTopsl B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHU:
"TTapannenbHOCTh IPSMBIX U IUIOCKOCTEH
B ITpocTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToA0B Kypca reomeTpun 10-11




KJ1aCCOB, CUCTeMaTH3aLMs 3HAHUA:
"BekTopsb! B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

Oo6o06maromee noropenue 11 moHsaTHA 1
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"[Tmomany MOBEpXHOCTU U 0OBEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsIbHas paboTa

95

96

[ToBTOpEeHUEe, 06001IeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







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

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
['eometpus, 10 xkmace/ Anexcanmpos A.Jl., Bepuep A.JI., Peokuk B.1.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

Martematuka: anrebpa v Hayajia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
I'eomerpust. 10-11 knacc. ba3oBsrii u yriy6nénusiii ypoBau. ['eomerpus. (10-11)
(bazoBbiit/ Yrinyonéunsiit)/ Atanacss JI.C., bytyzos B.®., Kagomues C.b. u ap. ,

AO "TIpocsenienue"

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISL

MareMatuka: anredpa u Hayajaa MaTeMaTHUYEeCKOTO aHaJIu3a, TeOMETPHSI.
['eometpust :10—11-e kiaccel : 6a30BbIN U YTIIYOJIEHHBIA YPOBHU :
MeToaudeckue pekomeHanun K yaeonuky JI. C. AtanacsHa, B. @. byry3osa, C.
b. Kagomuesa u np. — Mocksa : I[Ipocsemienue, 2023. — 38 c.

Marematuka : aredpa 1 Hayajla MAaTeMaTUYECKOro aHaju3a, FEOMETPHSI.
['eomerpust. YranyOnénnsiil ypoBens : 10 kiacc : metonuueckoe nocooue / E. B.
byuko, A. T'. Mepansk, B. b. Ilononckuii, M. C. Sxkup. — M. : Bentana-I"pad,
2020. — 83 c. : . — (Poccwuiickuii y4eOHHK).

I'eomerpus. Metonuueckue pekomennanuu. 10—11 kmaccer : [Tocobue mist
yautenen obmeodpaszopar. opranuzamnmii /[A. JI. Anekcanapos, A. JI. Bepuep, B.

. Perxuk, JI. I1. EBcradbeBa]. — M. : [Ipocsemienune, 2017 — 144 c.: uin.
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