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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJa4, YMEHHUE BBIIBUTaTb H OINPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIEIIHOTO MPOo(hecCnOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KAK YaCTH MHUPOBOW KYyJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIErO MUPA, 3HAHUE MTOHATUIHOTO armapara no pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

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

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHHMAHUS POJM AKCHOMATHUKH TPHU
IIPOBEICHUHU PACCYKICHUN;

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



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

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

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HECHHBIX CHUTYaIUSIX U MPU H3YyYCHUH IPYTHX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHTYallii, WCCIICJIOBAaHUS TOCTPOCHHBIX MOJICIIEeH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZCP)KATEIBLHBIMHU JTUHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpanaukn», «Tema BpameHus», «BekTopsl ©  KOOpPAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPHHM Ha YTIIyOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaguch HEOJHOKpPaTHO. JTO TMO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, o0pa3ys MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
M3y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

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

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHBIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieNbHONW MPOEKUHUH. YTJbl C COHAMPABICHHBIMUA CTOPOHAMM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIICHINUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

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

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroyibHas NUpamMuAa U NPABUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
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
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexX1y BeKkropamu. CKalsipHOE NIpPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMHUIbl U KOHyca. OO0BEM mapa U 1apoBOTO
CerMEeHTa.

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



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue momobusi, romoreTus. Pemienuwe 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), CEYEHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. CBOICTBa BEKTOPHOrO yMHOXkeHUd. lIpsMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakeHus. JIBUKEHUS M PaBEHCTBO (UTYp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

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

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

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

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIMTAHME:

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

6) TpyaoBOe BOCIMTAHHE:

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



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/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(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEICTBOM IO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIECTBEHHbIE MPU3HAKH MATEMaTHUYECKUX
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  CYXKICHMUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

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

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

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

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

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMAIMH, 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, MPEJICTaBIATh €€ B pazIU4HbIX (opMax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

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

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIICI0BAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4i, BEIOMPATh CIIOCO0 pELIeHHS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIMTENIBHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JaHHbIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHAasI 1eSITEIBHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaThb INPOIECC U pe3yabTaT padoTHl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

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

e CBOOOJHO OMEPUPOBATH TOHATHUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



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

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS  JUIS
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

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

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

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

e BBINOJHATH ACUCTBUS HAJ] BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUS HAa TPaKTUKE: CpaBHHUBaTh U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEOpeM, ammapara ajreOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

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

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

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

BBIYUCIISITh COOTHOIIEHUS MEXKY TUIOIIA/ISIMU IMOBEPXHOCTENH U 00bEMaMU
ITOTO0OHBIX TEN;

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

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HH(MOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aJa4l Ha BBIUHUCICHHUE YIJIOB MEXAY MPSMbBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUCHUS IUJIMHJIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBATh FT€OMETPUUECKHUE YTBEPKACHUS;

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

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEJIMYNH;

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, TEOPEMBbI, CBOHCTBAa B IIpOILIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemaTrb NPAKTUYECKUE 3aJaud, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M IUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass T€OMETPHS 15 1
) [ToBTOpEHME, 0606IIICHI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpeHue, 0606HICHI:I€ u 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer KoHTpobHBI

0 e padoThl

IIpakTHYecku
e padoThl

Jara
H3YyUYeHH
s

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypChI

OcHoBHbIE IIpaBUIIA
M300paKeHHS Ha
PHUCYHKE IIJIOCKOCTH,
napauieNbHbIX
PSMBIX (OTPE3KOB),
CepeIuHBI OTpe3Ka

ITonsTus
CTEpEOMETPUU:
TOYKa, IpsMas,
IJIOCKOCTB,
IIPOCTPAHCTBO.
OcHOBHBIE TIpaBUIIA
M300paKeHHS Ha
PHUCYHKE IJIOCKOCTH,
napajuIeIbHbIX
HPSIMBIX (OTPE3KOB),
CEpeIUHBl OTpe3Ka

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

ITousTH:
MepeCceKarImecs
IUIOCKOCTH,
MepeCceKarIIecs
npsiMasi ¥ IIIOCKOCTb;
MOJTYTIPOCTPAHCTBO



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

IToasarus:
nepeceKaronmecs
IUIOCKOCTH,
nepeceKaronmecs
npsiMasi ¥ IMI0CKOCTb;
MOJTYTIPOCTPAHCTBO

MHOrorpaHHuKH,
Hn300pakeHUE
MPOCTEUIIINX
MPOCTPAHCTBEHHBIX
duryp,
HECYIIECTBYIOIINX
00BEKTOB
MHoOrorpaHHuKH,
HU300pakeHUE
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
duryp,
HECYIIECTBYIOIINX
00BEKTOB

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

AKCHOMBI
CTEPEOMETPUHU U
MIepPBBIC CIEJCTBUS U3
HUX

AKCHOMBEI
CTEPEOMETPUHU U
MIepPBBIC CIEJCTBUS U3
HUX

AKCHUOMBI



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

10

11

CTEPEOMETPUU U
MIePBBIC CICJCTBUS U3
HuX. CriocoOsI
3aJIaHMsI IPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O0o3HaueHUs
TPSIMBIX |
IUIOCKOCTEH

N3o0pakeHue
CEUYEHUI MUpPaMU/Ibl,
KyOa ¥ MpHu3MBl,
KOTOpBIE ITPOXOJAT
yepes ux péopa.
N3o0pakeHue
NIEPECEUCHUS
MOJIYYEHHBIX
IIJIOCKOCTEM.
PackpammvBanue
MOCTPOEHHBIX
CEYEHUH Pa3HBIMHU
1[BETaMU

Nzobpaxenue
CeueHH MupaMuIbl,
Ky0a U IpU3MBI,
KOTOPBIE MTPOXOMIST
yepe3 ux péopa.
N3ob6paxenue
nepeceyeHust

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



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

12

13

MOJIYYeHHBIX
IIJIOCKOCTEH.
PackpamBanue
MOCTPOCHHBIX
CEYEHUM pa3HBIMU
[BETaMHU

N3o0pakeHune
CeUeHHH MUpaMubl,
Ky0a U IpU3MBI,
KOTOPBIE TPOXOAST
yepes ux péopa.
N3o6paxkenue
nepeceyeHmst
MOJIyYEHHBIX
IIJIOCKOCTEH.
PackpammvBanue
MIOCTPOEHHBIX
CEYCHUH Pa3HBIMU
[[BETaMHU

N300paxkeHue
CeueHH MupaMubl,
KyOa U MpHU3MBI,
KOTOPbIE MTPOXOAST
yepes ux péopa.
N3obpaxenue
nepeceueHus
TIOJTyYEHHBIX
IIJIOCKOCTEM.
PackpammvBanue




MOCTPOEHHBIX
CEYEHUM pa3HBIMU
[[BETaMU

14

15

16

17

Meton cinenoB mis
MOCTPOEHUS CEUCHUI

MeTton cienoB i
MIOCTPOCHUS CCUCHUH.
CaoiicTBa
NIEPECEUECHUM NPAMBIX
1 IIJIOCKOCTEH

Merton cienos s
IIOCTPOEHHUSI CEYECHUH.
CaoiicTBa
NIEPECEUECHUM NPAMBIX
U TUIOCKOCTEH

ITocTpoeHue ceueHui
B IIpamuie, Kyoe mo
TpEM TOYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YEPTEXKEMN
Y 3aIUCh 111aroB
IIOCTPOCHHUS

18

[TocTpoenue ceuenunit
B IUpaMu/ie, Kyoe 1mno
TpEM TOYKaM Ha
pé6pax. Coznanue
BBIHOCHBIX YEpTEXKEN
Y 3aIIMCh 111aroB
IIOCTPOEHHUS




19

20

IToctpoenue ceuenuit
B IMUpaMu/ie, Kyoe 1mo
TpEM TOYKAM Ha
péopax. Coznanue
BBIHOCHBIX YepTexen
Y 3aIUCh I11aroB
MOCTPOCHHUS

[TocTpoenue ceuenuit
B IUpaMu/ie, Kyoe mo
TpE€M TOYKAM Ha
pébpax. Coznanue
BBIHOCHBIX YEPTEXKEHN
Y 3aIIUCh I11aroB
MMOCTPOEHUSA

21

[ToBTOpEHME
TJIAaHUMETPHH:
Teopema o
MIPOTIOPITUOHATBHBIX
otpeskax. [lomobue
TPEYTOJIbHUKOB

22

IToBTOpEeHUE
TJIAaHUMETPHH:
Teopema Menemnas.
PacuyeTsl B ceueHusIx
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS
MJIAHUMETPUH U
CTEpPEOMETPUH




23

KontponpsHas padora
" AKCHOMBI
CTEPEOMETPHHU.
Ceuenns"

24

Bzaumnoe
pacnoiokKeEHNE
MPSMBIX B
MPOCTPAHCTBE.
CxpeluBarommecs
npsmbie. [Ipusnaku
CKPEIIUBAIOIINXCS
HPSIMBIX.
[TapamiensHbie
HPSIMBIE B
MIPOCTPaHCTBE

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

25

Teopema o
CyILIECTBOBAaHUU U
€JMHCTBEHHOCTHU
IPSAMOi
napajuieJIbHON
JTAHHOW MPSIMO1,
MIPOXOAAIIEH uepes
TOYKY IPOCTPAHCTBA
Y HE JIe)KaIlen Ha
JTAHHOM TPSIMOM.
Jlemma o
MIEpECEUCHU U
MapaJuIeIbHbIX
MPSMBIX [JIOCKOCTBIO



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

26

27

[TapamnensHOCTB
TpeX MPSIMbIX.
Teopema o Tpéx
napajuieIbHbIX
npsMbIX. Teopema o
CKPEILIUBAIOIINXCS
MIPSIMBIX

[TapannensHOE
MIPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA
[apajuIeIbHOTO
MIPOCKTUPOBAHUSI.
N3o6paxkenue
pasHbIX QuUryp B
napasiebHON
MPOEKIUU

28

LlenTpanbHas
IIPOEKIMsA. YTOI C
COHAIPaBJICHHBIMHU
CTOpPOHaMH. YTOI
MEXy NPSIMBIMHU

29

30

3agaun Ha
JI0Ka3aTelIbCTBO U
HCCIIEIOBaHHE,
CBSI3aHHBIE C
pacmoIoKeHueM
IPSIMBIX B
MPOCTPAHCTBE

IMousarus:

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



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

31

[apajuIeIbHOCTD
MPSIMOM U TIIOCKOCTH
B IIPOCTPAHCTBE.
[Ipusnak
napauieIbHOCTH

IIPSIMOM U INIOCKOCTH.

CaoiicTBa
apaJuIEIbHOCTH
IIPSAMOM U INIOCKOCTH

I'eomeTpuyeckue
3aJa4d Ha
BBIYHCIICHHUE U
JIOKa3aTelIbCTBO,
CBSI3aHHEBIE C
NapasuieIbHOCTHIO
MPSIMBIX U
MJIOCKOCTEH B
IIPOCTPAHCTBE

I~

32

33

IToctpoenue
ce4yeHus,
IIPOXOMAIIETO Yepes
JAHHYIO MIPSIMYIO Ha
yeprexe u
NapauIeIbHOTO
JIPYrou NpsiMOM.
Pacuér oTHOMIEHNI
[TapamnensHas
IIPOEKIU,
IIPUMEHEHNE IS



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

34

35

MOCTPOEHUS CEUCHUI
KyOa u
napasuiesienumnena.
CaolicTBa
napasuiesienunena u
MIPU3MBI

[TapannenbHbie
MIJIOCKOCTH.
[Tpuznaku
napajuieIbHOCTH
JIBYX TIJIOCKOCTEM

Teopema o
napasuieIbHOCTH U
€IMHCTBEHHOCTH
IUIOCKOCTH,
MPOXOJIAIIEH uepe3
TOYKY, HE
MPUHAJICIKALLYIO
JaHHOM IIOCKOCTH U
CIICICTBUS U3 HeE

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

36

37

CaoiicTBa
napajieabHbIX
TIJIOCKOCTEM: O
napasuiebHOCTH
MPSIMBIX [IEPECECUEHUS
IIpU [IEPECEUCHUUN
JIBYX TMapajliebHbIX
IJIOCKOCTEN TPEThEN

CaoiicTBa



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

napauIeIbHbIX
IUIOCKOCTEN: 00
OTpe3Kax
napajuieIbHbIX
MIPSIMBIX,
3aKJIFOYEHHBIX MEXKITY
napauIeIbHBIMA
IJIOCKOCTSIMU; O
IIEPECEUECHUH TIPSIMOU
C IBYMs
napauieIbHBIMU
IUIOCKOCTSIMU

38

[ToBTOpeHwue:
teopema [Tudaropa
Ha IJIOCKOCTH

39

IToBTOpEHwueE:
TPUTOHOMETPHUSA
IIPSIMOYTOJIBHOTO
TpEYTrOJIbHUKA

40

41

42

CoiicTBa ky0a u
IPSIMOYTOJIBHOTO
napaJuleenuneaa

Boruncnenue niuuH
OTPE3KOB B KyOe u
IPSIMOYTOJIBHOM
napajuleIenune1e
[lepnenaukymnsipHOCT
b IIPSAIMOY U
mockocty. [Ipusnak

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



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

NepPHEHIUKYISIPHOCT
U NPAMOU 1
IIOCKOCTH

43

[IepneHquKynsipHOCT
b IIPSAIMON U
miockocty. [Ipusnak
NEPIEHIUKYIIPHOCT
Y NPAMON 1
IJIOCKOCTH

44

45

46

47

Teopema o
CyILIECTBOBaHUU U
€IMHCTBEHHOCTH
MPSMOM, MPOXOASIIIICH
yepe3 TOUKY
MPOCTPaHCTBA U
NEPIEHANKYIIIPHOHN K
IIOCKOCTH
IInockoctu u
NEePHEHANKYIISIPHbIE
UM TIpsIMBIE B
MHOTOT'PaHHHUKAX

II;mockoctu u
NepHEHANKYIISPHbIE
UM TpsIMBIE B
MHOTOIPAaHHHUKAX
[lepnenaukynsp u
HaKJIOHHASI.
IToctpoenue
NEepHeHANKYIIApa U3

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



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

TOYKHU Ha IIPSAMYIO

48

[lepnienaukymnsip u
HAKJIOHHA.
IToctpoenue
NEepHEeHANKYIIApa U3
TOYKHU Ha MPSIMYIO

49

50

51

Teopema o Tpéx
HEepIEeHIUKYIIspax
(mpsimast 1 oOpartHas)
Teopema o Tpéx
MEePIeHIUKYIIsIpax
(npsimast 1 oOpaTHas)
Yron mexay
CKPEIIHBAIOIIUMUCS
IPSIMBIMU

52

TTonck
MePIEHINKYISIPHBIX
MPSIMBIX C TOMOIIBIO
NEepPHEHANKYISIPHBIX
MJIOCKOCTEH

53

OpTtoronaibpHOE
MIPOSKTHPOBAHHE

54

[Toctpoenue ceuenui
Ky0Oa, MPU3MBI,
IIPaBUIIbHOMN
MIUPaMUJIBI C
ITOMOILIBIO
OPTOTrOHAJILHOU
MPOEKIUU

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



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

55

56

IToctpoenue ceuenuit
Ky0Oa, PU3MBI,
MPaBUJIbHOMN
UpaMuUbl ¢
MIOMOILIBIO
OPTOrOHAJILHOU
MPOCKIUU
Cummertpus B
MIPOCTPAHCTBE
OTHOCHUTEIIbHO
IJIOCKOCTH.
[Imockoctn
CUMMETpUH B
MHOTOI'PAaHHHUKAX

57

[Tpuznak
HNEPHEHIUKYISIPHOCT
Y IIPSIMOM U
IIJIOCKOCTH KaK
CJIE/ICTBUE
CUMMETpUU

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

58

[IpaBunbHBIE
MHOTOTpaHHHKH.
Pacuér paccrosinuii
OT TOYKH JI0
IIJIOCKOCTH

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

59

IIpaBunpHbIE
MHOTOTPaHHHKH.
Pacuért paccrosinuii
OT TOYKH JI0



https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/

IIJIOCKOCTH

60

CnocoObl ONyCTUTh
MEPIECHINKYIISIPBL:
CUMMETpPHUSL, CIABUT
TOYKH 1O
napajieabHON
PAMO

61

CaBur 110
HelapaJuleIbHON
IIPSIMOM, U3MEHEHHE
paccTosHui

62

KonrponbHas pabora
"B3aumHoe
pacrosoxeHue
IPSMBIX
IIJIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: yroa
MEXIY HPSIMBIMHU Ha
IUIOCKOCTH,
TPUTOHOMETPHSA B
IIPOU3BOJIBHOM
TPEYrOJIbHUKE,
TeOpeMa KOCUHYCOB

64

IToBTOpEHME: yroia
MEXIY
CKPELIUBAIOIIMMUCS
IpSIMBIMU B
IIPOCTPAHCTBE




65

66

I'eomerpuueckue
METO/1bl BEIYUCIICHUS
yriia Mexay
IPSIMBIMH B
MHOT'OIPAHHHUKAX
JIByrpaHHBIN yroul.
CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOI'O

yria

67

[IepnieHauKynspHBIE
miockoctH. CBoiicTBa
B3aMMHO
NEepPHEHANKYIISIPHBIX
IUIOCKOCTEH

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

68

69

70

[Ipn3nak
NEePIEeHIUKYISIPHOCT
U IIJIOCKOCTEH;
Teopema O IpsMon
NIEpPECEYECHMS IBYX
IIJIOCKOCTEN
NEePIEeHIUKYJISIPHBIX
TpPEThEH IIIOCKOCTH

[IpssMoyronabpHBIit
napajuleJenuInesn;
KyO; u3MepeHus,
CBOMCTBa
IPSIMOYTOJIBHOTO
napajuleenumne1a

Teopema o



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

JUaroHanu
MPSAMOYTOJIBHOTO
napasuiesnienuieia u
CIIEJICTBUE U3 HEE

71

72

73

Crepeomerpuueckue
U IPUKJIAAHBIC
3a/1a4M, CBSI3aHHBIE CO
B3aUMHBIM
pacnoIoKeHHEM
NPSMBIX U TTIOCKOCTH

[ToBTOpeHwue:
CKpEINBAIOIINECS
psIMbIE,
napajuleJIbHbIE
IUIOCKOCTH B
CTaHJApPTHBIX
MHOTI'OIrpaHHHUKax

ITapa mapannenbHbIX
IJIOCKOCTEH Ha
CKPEIIMBAIOIINXCS
MPSAMBIX, PACCTOSTHHE
MEXKY
CKpEIIMBAOIIUMHUCS
MPSAMBIMH B TTPOCTHIX
CUTYalHSIX

74

Paccrosmane ot Toukn
JIO TNIOCKOCTH,
paccTositHue OT
pSMOM 10




IIJIOCKOCTH

75

Brrancnenue
pacCTOSIHUN MEXIY
CKPEILIMBAIOIIMMUCS
MPSIMBIMU C
ITOMOIIILIO
MePIEHANKYJIIPHON
IIOCKOCTH

76

77

78

TpéxrpanHslii yro,
HEPABCHCTBA IS
TPEXTPAaHHBIX YTJIOB.
Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB
U CHHYCOB JUJISI
TPEXTPAHHOTO yria
DJIeMEHTHI
ceprueckoi
TEOMETPUH:
reoIe3nYecKue
JMHUU Ha 3emiie

KonTponbnas pabora
"Vriel n paccTostHUA"

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

79

Cucremaruzanus
3HAHHI
"MHOrorpaHHUK U
€ro DJIEMCHTHI"

80

[Tupamuna. Buabl
MAPAMHUI.
IIpaBunpHas

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



https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5866/start/221576/

nupamuia

81

82

83

[Tpusma. [Ipsamas u
HAKJIOHHAs PU3MBI.
[IpaBunpHas npuszma
[Ipsamoit
napajuiejenumes,
MPSAMOYTOJIbHBII
napajuienenunesn, Kyo

Breinykisie
MHOT'OTPaHHUKH.
Teopema Ditnepa

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

84

85

Brimykiisie
MHOTOTPaHHMKH.
Teopema Ditnepa.
IIpaBunbHBIE U
NIOJIyTIpaBUJIbHBIE
MHOTOTPaHHUKHU

KonrponbHas pabora
"MHororpanHuku"

86

ITonsiTue BexkTOpa Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE

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

87
88

CymMma BEKTOpOB

PazHocth BCKTOPOB

89

90

IIpaBuno
napajuleIenune1a

YMHOXKEHHE BCKTOpA
Ha 9YuCJIO



https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/4758/start/21648/

91

92

Paznoxenue Bekropa
1o 6a3ucy Tpéx
BEKTOPOB, HE
JIe)KaIuX B OJHOHU
IJIOCKOCTH

CxkansipHoe
MIPOU3BEICHUE

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

93

94

95

Brpruncienue yria
MEXIY BEKTOpaMHU B
MIPOCTPAHCTBE

[Ipocreiimume 3axaun
C BEKTOpaMu

[Ipocreiimume 3axaun
C BEKTOpaMu

96

97

98

IIpocreiimme 3am1aun
C BEKTOpaMu
IIpocrenimume 3anaun
C BEKTOpaMu
0O00011eHne 1

cUCTeMaTHu3aIus
3HaHUU

99

0O00011eHne n
CUCTEMAaTH3AINAA
3HAHUU

100

101

Urtorosas
KOHTpOJIbHAs paboTa

Hrorosas
KOHTpOJIbHAs paboTa



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

102

O06o0061EeHNE U
cUCTEMAaTH3aLUA
3HAHUI

OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME

102




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBOo 4acoB

Bcer KoHTpo/bHBI

0 e padoThl

IIpakTHYecku
e padoThl

Jlara
H3yYeHH
|

JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsl

IToBTOpEHME TEMBI
"Koopaunarsl
BEKTOpa Ha
MIJIOCKOCTH U B
npocTpaHcTBe"

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

IToBTOpEHME TEMBI
"CxansipHoe
IIPOU3BEJICHUE
BEKTOPOB"

IToBTOpEHME TEMBI

"Beruucienue yria
MEX1y BEKTOpaMu

B IIpocTpaHcTBe"

[ToBTOpEHME TEMBI
"VpaBHeHue
IPSIMOH,
MIPOXOIAIIEH uepe3
JIB€ TOYKHU"
YpaBHeHue
IIJIOCKOCTH,
HOpMaJlb,
yYpaBHEHUE
IIJIOCKOCTH B
OTpe3Kax

https://resh.edu.ru/subject/lesson/6083/conspect/14922

8/



https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/6083/conspect/149228/
https://resh.edu.ru/subject/lesson/6083/conspect/149228/

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IUIOCKOCTH B
oTpe3Kax

BekropHoe
MIPOU3BEICHUE

JInHeHbIe
HEpPAaBEHCTBA,
JIMHEITHOE
MPOrpaMMHUPOBAHKE

JInHelHbIe
HEpPAaBEHCTBA,
JIMHEIHOE
MPOrPAMMHUPOBAHUE

10

AHanuTHyeckne
METOABI pacyéra
yriia MexIy
PSIMBIMU B
MHOTOT'PaHHHUKAX

11

AHanutuyeckue
METOJBI pacyéra
yTiia MeXIy
IIOCKOCTSIMU B
MHOTOTPaHHHUKAX

12

dopmyna
paccTosiHusA OT
TOYKH J10




IIJIOCKOCTH B
KOOpAUHATax

13

Haxoxnenne
paccTosiHUi OT
TOYKH JI0
TUTIOCKOCTH B KyOe

14

Haxoxnenue
paccTosiHuM OT
TOYKH JI0
IJIOCKOCTH B
IIPaBUIIbHOMN
nupamue

15

Kontponbnas

pabora

"A
HaJIUTUYECKas

reoMerpust"”

16

17

18

Ceuenuns
MHOFOFp AHHUKOB:
CTaHJapTHBIE
MHOFOFp AHHUKHU

Ceuenns
MHOFOFp AHHUKOB.
METOJI CJIEOB

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHbHIE
IIJIOCKOCTH,
nepeceucHMS
HpHMI)IX n

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



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

IJIOCKOCTEN

19

[TapannenbHbie
psiMbIE U
IUIOCKOCTH:
napajuieJibHble
ceUyeHus

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

20

21

[TapannenbHbie
psIMBbIE U
IJIOCKOCTH: pacu€T
OTHOUIEHUI

[TapannensHbie
psIMbIE U
IIJIOCKOCTH: YIJIBI
MEXKY
CKPEIIMBAIOIIUMHUC
S IPSIMBIMU

22

23

IleprieHIMKYISAPHBL
€ MpsIMbIE U
TJIOCKOCTH:
CTaHIapTHBIE MTAPbI
MIEPIICHINKYJISIPHBI
X TUIOCKOCTEN U
MPSIMBIX,
CUMMETPUU
MHOTOTPaHHUKOB
[lepnenauKynsipHbI
€ IpsIMbIE U
TJIOCKOCTH:
TEOpEMa O TPEX

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

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



https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/6127/start/221519/

NEPIEHAUKYIIAPAX

24

[lepnenauKynsipHbI
€ IpsIMbIC U
IUIOCKOCTH:
BBIYHCIICHUS] ITTUH
B MHOT'OTpaHHUKAX

25

[ToBTOpEHME:!
TUTOTIAH
MHOTOYTOJIbHUKOB,
bopmyIbI ISt
TUIOIIAACH,
COOOpaKeHHS
nmonoous

26

27

28

[ToBTOpeHwue:
TUTOTIA M
MHOTOYTOJIbHUKOB,
bopmyIbl IS
ILTIOIIAIEH,
COO0pakeHUs
noao0us

IToBTOpEHueE:
ioniaan
MHOT'OYTI'OJIbHUKOB,
bopmyIbI IS
ILTIOIIACH,
COOOpaKeHHS
mogoous

IInomanu ceueHuit
MHOT'OTPaHHUKOB:

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



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

29

ionmanu
MMOBEPXHOCTEH,
pa3pe3aHus Ha
YacTH,
COOOpaKeHHS
noa00us

IImomaayu ceuenunit
MHOTOTPaHHHUKOB:
oI
MMOBEPXHOCTEH,
paspe3aHus Ha
4acTH,
COOOpaKeHHS
noooust

30

KonTponbHas
pabora
"IToBTOpEHME:
MHOTOTpaHHUKH,
ceueHus
MHOTOTPaHHHUKOB"

31

O0BeM Tena.
Oo0BeM
PSIMOYTOJIBHOTO
napajureieumne/a

32

33

3amauu 00
yZIBOEHUU Ky0a, 0
KBaJparype Kyoa; o
TPHUCEKIIUH yTia

CrepeoMeTrpuuecku




34

35

€ 3a/1a4H,
CBSI3aHHBIE C
00BEMOM
PSIMOYTOJIBHOTO
napasuiesieue/a

[Ipukiagueie
3a[]a4i, CBS3aHHbIE
C BBIUUCIICHUEM
00BEma
IIPSIMOYTOJIBHOTO
napajuiesaenumnena

O06béM mpsiMOi
TIPU3MBI

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

36

CrepeomeTrpuuecku
€ 3a1ayn,
CBA3aHHBIC C
BBIYHCIICHUEM
00BEMOB MpsIMOH
HPU3MBI

37

IIpuxnagHeie
3a/1a4M, CBSI3aHHbIE
¢ 00bEMOM IIPAMOiA
IIPU3MBI

38

Brruncienune
00BEMOB TeJI C
MTOMOIIIBIO
ONPEAEIEHHOTO
uHTerpana. O0bEM
HAKJIOHHOM MPU3MBI

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/

39

40

41

42

43

44

Brrunciaenue
00BEMOB TeJI C
ITOMOIILIO
OIPEICNIEHHOTO
uHrerpana. OobpEmM
TTUPAMHU/TBI

dopmyna 00bEMa
MUPAMHU/IBL.
OTtHomeHne
00BEMOB MUpaMUJ
¢ 00IIUM yTIIOM

®opmyna o0bEMa
MAPaMU/IBI.
OTHolIeHHE
00bEMOB IMUPAMHU/T
¢ o01TUM yTIIOM

Crepeomerpuuecku
€ 3a/1a4H,
CBSI3aHHBIE C
o0BbEMaMu
HAaKJIOHHOM MPU3MBI

Crepeomerpuuecku
€ 3a/1a4H,
CBSI3aHHBIE C
o0BbEMaMu
TUPaMUJIBI
[Ipuxiiagusie
3aJa4u 10 TeMe
"OOBEMBI TEN",

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



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

CBSI3AHHBIE C
00BEMOM
HAKJIOHHOM MPU3MBI

45

[Ipuxiagueie
3a/1a4H 110 TEME
"O0BEMBI TEN",
CBSI3aHHBIC C
00BEMOM
MAPaMUIbI

46

[Ipumenenune
00BEMOB.
Brruucnenue
paccTosAHus 10
IUIOCKOCTH

47

Kontponbnas
pabora "O0bEM
MHOTOTpaHHHKaA"

48

Hunusapuaeckast
MMOBEPXHOCTb,
obOpazyromue
UWIAHIPUYECKON
MTOBEPXHOCTHU

49

Humuuap. [psamon
KpyTOBOUW LIUJIUHP.
[Tnomane
MTOBEPXHOCTH
LWIMHIpa

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

50

Konnueckas
MMOBEPXHOCTb,

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/

oOpasyroiue
KOHUYECKOU
MOBEPXHOCTH.
Konyc

51

CeueHue KoHyca
IJIOCKOCTBIO,
napasuieIbHON
IIOCKOCTH
OCHOBaHUS

52

Y ceu€HHBIN KOHYC.
N3o6paxkenue
KOHYCOB U
YCEUYEHHBIX
KOHYCOB

53

ITimomanes 00KOBOI
MMOBEPXHOCTHU U
MMOJTHOM
MOBEPXHOCTHU
KOHYyca

54

ITimomanes 00KOBOI
MMOBEPXHOCTHU U
MMOJTHOM
MOBEPXHOCTHU
KOHyca

55

CrepeomMeTrpuuecku
€ 3aJa9u Ha
JI0Ka3aTeIbCTBO U
BBIYHUCIICHHE,
MOCTPOCHUEM




CEYEHUM LUIMHIPA,
KOHYCa

56

CrepeomMerpuuecku
€ 3aJauy Ha
JI0Ka3aTeIbCTBO U
BBIYUCIICHUE,
HOCTPOCHHEM
CCYCHUH LWIMH/PA,
KOHYyCa

57

IIpuxnanHeie
3a7]a4M, CBA3aHHbBIC
C UWIMHAPOM

58

59

IIpuxnanHeie
3a7]a4M, CBA3aHHbBIC
C HWJIMHIPOM

Cdepa u map

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

60

61

Ilepeceuenue
cdepsl U 1mapa ¢
IUIOCKOCTBIO.
Kacanue mapa u
cdepsl
IIOCKOCTHIO. Bua n
n300paxkeHue mapa

IIepeceuenue
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanue mapa n
cdepsl
IIOCKOCTHIO. Bua n



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

n300pakeHue mapa

62

63

VYpaBuenue chepsl.
[Tnomans chepsl u
e€ yacreu
CummeTtpus chepsl
U 1mapa

https://resh.edu.ru/subject/lesson/4034/conspect/22790
/

64

65

CrepeomMerpuuecku
€ 3a/1a4M Ha
JI0Ka3aTeIbCTBO
BBIUUCIICHHE,
CBSI3aHHBIC CO
chepoii u mapom,
MOCTPOCHHEM HX
CEYEeHU I
TUTOCKOCTBIO

Crepeomerpuuecku
€ 3a/1a4M Ha
JI0Ka3aTeIbCTBO
BBIYHCIICHHE,
CBSI3aHHBIE CO
chepoii u mapom,
MOCTPOCHUEM UX
CEYCHUN
IUIOCKOCTBIO

66

[Tpuknagneie
3a/1a4u, CBS3aHHBIE
co ctepoii u
mapom

67

IToBTOpEHME:



https://resh.edu.ru/subject/lesson/4034/conspect/22790/
https://resh.edu.ru/subject/lesson/4034/conspect/22790/

68

69

OKPYXKHOCTh Ha
IIJIOCKOCTH,
BBIYHCJICHHS B
OKPYXHOCTH,
CTaHIapPTHBIC
oxoous

Paznuunnie
KOMOWHAINY TE
BpaIlicHus 1
MHOTOI'PAaHHUKOB

3aaun o TeMe
"Tena n
MTOBEPXHOCTH
BpaieHus"

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

70

3agauu 1o TeMe
"Tenan
MOBEPXHOCTH
BpaiueHus"

71

Kontponbnas
pabora "Temna u
MOBEPXHOCTHU
BpaiueHus"

72

O0BEM TIUIMHpA.

Teopema 06
00BEME MPSIMOTO
LUJIMHApA

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

73

Brruucnenune
00BEMOB Tell ¢
IIOMOIILIO



https://resh.edu.ru/subject/lesson/4906/start/84087/
https://resh.edu.ru/subject/lesson/5629/start/23082/

ONPEAEIEHHOTO
uHrerpana. OobpEmM
KOHYycCa

74

[inomaau 60KOBOM
U TIOJTHOM
MOBEPXHOCTHU
KOHyca

75

Crepeomerpuuecku
€ 3aJ1a4H,
CBSI3aHHBIC C
BBIYMCIICHHEM
00BEMOB
WIMHJIPa, KOHyCca

76

[Ipukitagubie
3a/1a4M 110 TeMe
"OO0BEMBI 1
MJIOIIAIN
MOBEpXHOCTEN Ten"

77

O06béM mapa u
IIapOBOTO CEKTOPA.
Teopema 06
00BEMe mmIapa.
[Tnomans cheps.
CrepeoMeTrpuuecku
€ 3a/1a4H,
CBSI3aHHBIC C
BBIYHMCIICHHEM
00BEMOB 11apa,
IapOBOTO

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



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

CCTMCHTAa U
IapoBOIo CEKTOpa

78

79

80

[Ipukiagubie
3a7a49M 110 TEMe
"OO0BEMBI TEN",
CBSI3aHHBIE C
00bEéMOM M1apa u
TJIOMIA B0 Cephl.
CooTHolIeHUS
MEXy IUTOIAISIMHU
IMOBEPXHOCTEU U
00BEMamMu
ITOJOOHBIX Tl

IToxoOuEble Tena B
MIPOCTPAHCTBE.
H3menenne o0béMa
U MO100MH.
CrepeomMeTrpuuecku
€ 3aJ1a4H,
CBSI3aHHBIE C
BBIYUCIICHUEM
00BEMOB TET U
IUIomaae
MTOBEPXHOCTEN
KonTponbHas
pabota "Ilnomanu
MOBEPXHOCTH U
00BEMBI KPYTJIBIX

Tex"




81

82

JBrxeHus
MIPOCTPAHCTBA.
OtobpaxkeHus.
JBrkeHUs 1
paBeHCTBO (Uryp.
OO6mue croiicTBa
JIBUOKEHU I

Bunasl n1BmxeHui:
napasuiebHbIN
MepeHoc,
LEHTpaJIbHAas
CUMMETpHS,
3epKabHas
CUMMETpHS,
MIOBOPOT BOKPYT
IpsAMOit

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

83

[IpeobpazoBanus
nono6wus. [psmas u
cthepa Diinepa

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

84

85

86

I'eomerpuyeckue
3a/1a4u Ha
IIPUMEHEHHE
JIBUKECHUS

KonTponbHas
pabota "BekTopsl B
npoctpaHcTse”
O6o0marormee
nosTopenue 11
HOHSATHI U METO/I0B



https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/5731/start/22407/

87

Kypca reoMeTpuun
10-11 xnaccos,
CUCTeMaTU3aIHs
3HAHUM:
"[TapannenbHOCTh
MPSIMBIX |
TJIOCKOCTEN B
npocTtpascTae”

Oo6ob61aroee
noBtropenue 11
MIOHATHI U METOA0B
Kypca reoMeTpuu
10-11 xmaccos,
cHUCTEMaTH3aIus
3HaHuil: "BekTopbl
B IIpOCTpaHcTBe"

88

89

O06o0maroree
noBTopenue 11
MHOHATHH U METOJI0B
Kypca reOMeTpHH
10-11 xmaccos,
CUCTEMATH3aLM
3HaHUM: "BekTopbl
B IIpoCTpaHcTBe"

O6oO0marormee
noBTopenue 11
MOHSATUI U METOJIOB
Kypca TeOMeTpHH
10-11 kmaccos,




cUcCTEeMaTU3aIus
3HaHui: "O0bemM
MHOTOTpaHHUKA"

90

91

O6oO0maroree
noBTopenue 11
MMOHATHUHU U METOJIOB
Kypca reoMeTpuu
10-11 xmaccos,
CHCTEMAaTHU3aIlH
3HaHui: "O0beM
MHOTOrpaHHHKaA"

Oo6ob61maroee
noBtropenue 11
MOHSITUI U METOJIOB
Kypca reOMeTpHUH
10-11 xmaccos,
CUCTEMAaTH3aIIH
3Hanui: "[lnomanu
MTOBEPXHOCTH U
00BEMBI KPYTJIBIX

TCII

92

O0o0maroree
noBTtopenue 11
MHOHATHH U METOJI0OB
Kypca reoMeTpuu
10-11 xmaccos,
CHCTEMAaTH3aIus
sgaHuu: "[lmomamu
MMOBEPXHOCTHU U




00BEMBI KPYTJIIBIX

TCII

93

94

95

96

97

Hrorosas
KOHTPOJIbHAS
pabora

HUrorosas
KOHTPOJIbHAS
pabora

[ToBTOpEHHE,
0000111EHHE U
CHCTEMaTH3aIus
3HAHHUI

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

Hcropus passurus
CTEPEOMETPUHU KaK
HayKU U €€ poJib B
pa3BUTHHA
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://obrazovanie-gid.ru/dokumentaciya/istoriya-

razvitiya-stereometrii-kratko.html

98

Hcropus pa3Butns



https://obrazovanie-gid.ru/dokumentaciya/istoriya-razvitiya-stereometrii-kratko.html
https://obrazovanie-gid.ru/dokumentaciya/istoriya-razvitiya-stereometrii-kratko.html

99

CTEPEOMETPUHU KaK
HAYKHU U €€ POJib B
pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHUI

HcTopus pa3BuTHs
CTEPEOMETPUN KaAK
HayKU U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTU

100

Hcropus pazsurus
CTEPEOMETPUH KAK
HAyKU U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pa3Butus
CTEPEOMETPUU KAK
HayKU U €€ pojb B
pa3BUTUN
COBPEMEHHBIX
WHXEHEPHBIX U




KOMITbIOTEPHBIX
TEXHOJIOTUH

Hcropus pazsurus
CTEPEOMETPUN KaK
HayKU U €€ poib B
102 pa3BUTUN
COBPEMEHHBIX
MH)KEHEPHBIX U
KOMIIbIOTEPHBIX

TEXHOJIOTUH

OBILEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

102
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