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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 MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
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
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 MUPOBOW KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIErO MUPA, 3HAHUE MTOHATUIHOTO armapara o pasaeiy
«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
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

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

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a7a4 C IPAKTUUYECKUM COJICPHKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYAlUSX W MPU WU3YUEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICp)KATEIBLHBIMHU JTUHUSAMUA y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «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 JIMHUSAM, HO U 10 Togam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OPraHU30BaTh  OBJAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
M3y4YeHHUE TEOMETPHUH KaK COCTaBIIsONIEH yueOHoro mpeamera «MaTeMmatukay;

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 kimacce — 102 yaca (3 yaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npoctpancTBo. IloHATHE 00 aKCMOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlICIIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieIbHOW MPOEKUHUH. YTJbl C COHANPABICHHBIMUA CTOPOHAMHM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISAPHOCTD HPSIMOM U IUIOCKOCTH: IEPIIECHIUKYIIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B IpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
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 yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroyibHas NUpamMuAa U NPABUIbHBINA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
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: CIIOKEHUE
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 mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NpPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh 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
HAKJIOHHOW TPU3MBI, MIIMHJpA, 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,



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 mnomodusi, romoreTus. PemieHue 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 TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

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

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpaskeHus. JIBUKEHUS M PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA VYPOBHE
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, SIBJICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM IpakIaHCKOW UICHTUYHOCTH, YBOKCHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE 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/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
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



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUYECKUX 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 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
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 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  CYXKICHMUS:
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;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX 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:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
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;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

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, MPEICTaBIATh €€ B pasiuyHbIX (opMmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
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 MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOHUCK
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, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4i, BEIOMPATh CIIOCO0 pELIeHHS C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUII U MBICIMTENIBHBIX MPOLECCOB, X PE3YJbTAaTOB, 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,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHAsI AeSITEIBHOCTD:

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 INPOLECC U pe3yabTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh 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 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEpUPOBATH TOHSATHUSMHU, CBS3aHHBIMH C YIJIaMHd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS  JUIS
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
HAa [JIOCKOCTH;

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

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
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 MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWINE NPOrpaMMHBIE CPEACTBA U  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 TIOJYYCHHbIE 3HAHUS Ha NPaAKTUKE: CpaBHUBaTh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
MOHATUH M TEOpeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

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

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, 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€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IUIOMIAAsIMU TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HH(MOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTbh reOMETPUYECKHUE 3a7a4l HA BBIYHUCIECHUE YIJIOB MEXKY NMPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJ BpAIllCHUs: CEUEHUS LUIUHApPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBATh FT€OMETPUUECKHUE YTBEPKACHUS;

NPUMEHATh T€OMETPHUYECKHE (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, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
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
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Kourpoubnbie IIpakTHyeck
n/n NPOrpamMMbl Bcero o0pa3oBaTesbHbIE PeCypChl
padoTshI ue padboThl
https://I .edu.ru/02.3/10
1 BBenenue B ctepeoMeTpuio 23 1 e e
5 B3anMHOe pacnonokeHue npsmsIx B 6 1 https://lesson.edu.ru/02.3/10
IIPOCTPAHCTBE
3 [TapanneasHOCTh NPSIMBIX U TJIOCKOCTEHN B 8 https://lesson.edu.ru/02.3/10
IIPOCTPAHCTBE
4 IlepneH qUKYIAPHOCTD MPSAMBIX U o5 https://lesson.edu.ru/02.3/10
IIJIOCKOCTEMN B IIPOCTPAHCTBE
5 VIIbI M PACCTOSHHUS 16 1 https://lesson.edu.ru/02.3/10
6 MHOTOrpaHHIKH 7 1 https://lesson.edu.ru/02.3/10
7 BeKTOpHI B POCTPAHCTBE 12 https://lesson.edu.ru/02.3/10
8 [ToBTOpeHme, 06001IeHNE U cUCTeMaTH3aIlUs 5 5 https://lesson.edu.ru/02.3/10
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KIIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbIe
Ne /i P Kontpoabnbie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
https://I .edu.ru/02.3/11
1 AHanuTHyeckas FeOMETpHs 15 1 s oss0 o 00,37
5 [ToBTOpEeHME, 0000IIEHNE U 15 1 https://lesson.edu.ru/02.3/11
CHCTEMAaTH3aInsI 3HaHUH
3 O6BEM MHOTOrpaHHUKA 17 1 https://lesson.edu.ru/02.3/11
4 Tena Bpaienus 24 1 https://lesson.edu.ru/02.3/11
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 https://lesson.edu.ru/02.3/11
KPYTJBIX TEJ
6 JIBIOKEHHS 5 1 https://lesson.edu.ru/02.3/11
7 [ToBTOpenue, 0600IIEHNE U 17 5 https://lesson.edu.ru/02.3/11
CHCTEeMaTH3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 102 8 0

[TPOT'PAMME



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

IHOYPOYHOE IINTAHUPOBAHUE
10 KUIACC
DUO yuureJisi, Kiaace

KoanuecTBO Jlara Jlara JJIeKTPOHHbIE
Ne Tema ypoka 4acoB U3yYeHHS 110 U3yYeHUs: UH(PpPOBbIE
n/n IUIAHY no ¢paxkty  oOpa3zoBaTe/ibHbIE
Bcero
pecypchl
OcHoBHbIE IIpaBUIIa U300paKEHUS HA PUCYHKE https://lesson.edu.ru/02.3/10
IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB), 1
CepeIuHbl OTpe3Ka
[TonsiTust cTepeomMeTpun: TOUKA, IPsAMas, INIOCKOCT, https://lesson.edu.ru/02.3/10
npocTtpaHcTBO. OCHOBHBIE IIPaBUIIa H300pakeHMs Ha 1
PHUCYHKE IJIOCKOCTH, MapajlyIeNbHbIX MPSMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
ITonsATHA: IEpeceKaronIuecs II0CKOCTH, https://lesson.edu.ru/02.3/10
NEPECEKAIOIINECS IIPsIMasi U IJIOCKOCTB; 1
HOJIyTIPOCTPAHCTBO
ITonsATHA: IEepeceKaronuecs II0CKOCTH, https://lesson.edu.ru/02.3/10
NEPECEKAIOIINECS IIPsIMasi U MJIOCKOCTB; 1
MOJIyTIPOCTPAHCTBO
MHororpaHHuKH, U300pakKeHUE MPOCTEHTIITIX https://lesson.edu.ru/02.3/10
IIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 1
00BEKTOB
MHororpaHHuKH, H300pakKeHUE MPOCTEHTIITIX https://lesson.edu.ru/02.3/10
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 1
00BEKTOB
AKCHOMBI CTEPEOMETPUHU U TEPBHIE CIEJICTBUS U3 HUX 1 https://lesson.edu.ru/02.3/10
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10

11

12

13

14

AXcuoMebl CTCPCOMCETPHUH U ICPBBIC CICACTBHUA U3 HUX

AXCHOMBI CTEpEOMETPHH U TIEPBBIE CICACTBHA U3
H1X. Cr1ocoOBI 33/1aHKSI IPSMBIX U IITIOCKOCTEN B
npoctpancTBe. O003HaYCHHS MPSIMBIX U IIIOCKOCTEH

H3o00paxeHune cedeHuit mupamubl, Kyoa v Mpu3Msl,
KOTOpBIE MTPOXOAT uepe3 ux péopa. M3ob0pakenue
NepeceyeH sl MOTYYCHHBIX III0OCKOCTEH.
PackparmBanue mocTpoeHHBIX CEYEHUI pa3HBIMU
[IBETaMHU

H300paxeHne cedeHuit mupamMmubl, Kyoa v MpU3Mbl,
KOTOpBIE MTPOXOIAT uepe3 ux péopa. M3o0pakenue
NepeceYeH sl MOTYYCHHBIX III0CKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUI Pa3HBIMHU
[IBETaMHU

N300paxeHne ceyeHn i MMpaMuIbl, Ky0a ¥ IPU3MBI,
KOTOpBIE NMPOXOAT Yepe3 ux péopa. M3o0paxenue
nepecevyeHus MOMyYeHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUM Pa3HBIMU
OBE€TaMHU

N3o0paxkenue ceueHni MupaMuibl, Kyoa ¥ MIPH3MBI,
KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxenue
niepecevyeHus MOMyYeHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN Pa3HBIMU
OBE€TaMU

Merton ciaenoB ajs MMOCTPOCHUA CeueHUI

https://lesson.edu.

ru/02.3/10

https://lesson.edu.

ru/02.3/10

https://lesson.edu.

ru/02.3/10

https://lesson.edu.

ru/02.3/10

https://lesson.edu.

ru/02.3/10

https://lesson.edu.

ru/02.3/10

https://lesson.edu.

ru/02.3/10

15

Merton cinegoB st HOCTpoeHus: ceuyennii. CBoiicTBa
MepECEUYCHHU I PSMBIX U TIIOCKOCTEN

https://lesson.edu.

ru/02.3/10
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16

Mertopn cnenoB aiis noctTpoenus ceueHuid. CBoiicTBa
MEePEeCeUCHH I PSIMBIX U TJIOCKOCTEH

https://lesson.edu.

ru/02.3/10

17

18

19

[TocTpoenue ceuenuii B nupamue, Kyoe o Tpém
Toukam Ha péopax. Co3qaHre BHIHOCHBIX YePTEKEH U
3aMnMch AroB NOCTPOEHUS

[ToctpoeHue ceueHuii B mupamujie, Kyoe mo Tpém
ToukaM Ha péOpax. Co3qaHKe BHIHOCHBIX YepTexkKel 1
3aIUCh IIaroB MOCTPOCHUS

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo Tpém

ToukaM Ha péOpax. Co3qaHKe BHIHOCHBIX YepTexkel 1
3aMKch MaroB MOCTPOCHUS

https://lesson.edu.

ru/02.3/10

https://lesson.edu.

ru/02.3/10

https://lesson.edu.

ru/02.3/10

20

[TocTpoenue ceuenuii B nupamue, Kyoe o Tpém
ToukaM Ha péopax. Co3zaHNe BBIHOCHBIX YepTexkel u
3alKch AroB NOCTPOEHUS

https://lesson.edu.

ru/02.3/10

21

IToBTOpenue nnannmeTpun: Teopema o
IPONOPLUUOHANIBHBIX 0oTpe3kax. [logoOue
TPEYTOJILHUKOB

https://lesson.edu.

ru/02.3/10

22

23

IToBrOpenue mnanumerpuu: Teopema Menenas.
PacyeTsl B ceyeHHsIX Ha BBIHOCHBIX YepPTEkKaAX.
Hctopus pa3BUTHS TIJITAHUMETPUU U CTEPEOMETPUU

KonTtponbHas pabota "AKCHOMBI CTEPEOMETPHUH.
Cevenus"

https://lesson.edu.

ru/02.3/10

https://lesson.edu.

ru/02.3/10

24

Bzanmuoe PACIIOIOKCHHUEC MIPAMBIX B ITPOCTPAHCTBE.
CKpCH_II/IBaIOIJ_II/ICCSI MpsMBIC. HpI/ISHaKI/I
CKpCIIUBAOINXCA IPAMBIX. HapaJ'IJ'ICJILHLIC MpsAMBIC
B IIPOCTPAHCTBC

https://lesson.edu.

ru/02.3/10

25

Teopema o CyliecTBOBaHUM U €IMHCTBEHHOCTH
NPSAMON MapaJIeTbHONW TAHHOW MPAMOU, MPOXOASIIEH

https://lesson.edu.

ru/02.3/10
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yepes TOUKY NMPOCTPAHCTBA U HE JIekKALIEH Ha TaHHOU
npsMoil. JleMMa o nepecedueHny napamienbHbIX
MPSIMBIX IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex MpsAMBIX. Teopema o TpEx
napaJuleIbHbIX IPsAMBIX. TeopeMa o
CKPELIUBAIOIINXCS NPSAMBIX

https://lesson.edu.

ru/02.3/10

27

28

29

[TapannensHoe npoekTHpoBanue. OCHOBHbIE
CBOMCTBA MapaJUICIIbHOTO IPOSKTHPOBAHMUS.
N3obpakenue pa3Hbx GUryp B mapamiebHOMI
[POEKIUU

IlenTpanpHas npoekuus. Yroi ¢ COHanpaBiIeHHbIMU
CTOpPOHAMHM. YTOJ MEXAY NPSIMBIMU

3agauu Ha JOKa3aTeNbCTBO U UCCIIEI0BAHHUE,
CBSI3aHHBIE C PACIOJIOKEHUEM NIPSMBIX B
IIPOCTPAHCTBE

https://lesson.edu.

ru/02.3/10

https://lesson.edu.

ru/02.3/10

https://lesson.edu.

ru/02.3/10

30

[ToHsTHA: MapaJNIEeNTbHOCTh NPSIMOM U TIJIOCKOCTH B
npoctpaHcTie. [Ipu3Hak mapamienbHOCTH MPSAMOU U
mockocTi. CBOMCTBA NapaJlJIeIbHOCTH MPAMOU U
MIIOCKOCTH

https://lesson.edu.

ru/02.3/10

31

I'eomeTpuyeckue 3a/1a4un Ha BEIYUCICHUE U
JI0OKa3aTelIbCTBO, CBSI3aHHBIE C MMAPAUIEIBHOCTHIO
MPSAMBIX U MJIOCKOCTEN B TPOCTPAHCTBE

https://lesson.edu.

ru/02.3/10

32

33

[TocTpoeHue ceueHus, MPOXOAAIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YEPTEKE U NapauIeIbHOTO IPYron
npsiMoil. Pacu€r oTHOMIEHMI

[TapannenbHas npoekuus, IPUMEHEHUE IS
MOCTPOCHMS CEUEHUH KyOa 1 mapaysienenumnesa.
CBolicTBa napajuienenune1a 1 Npu3Mbl

https://lesson.edu.

ru/02.3/10

https://lesson.edu.

ru/02.3/10
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34

[MapannensHble miockoctu. [IpusHaku
HapajjIeIbHOCTH JIBYX IIOCKOCTEH

https://lesson.edu.

ru/02.3/10

35

Teopema 0 napajieIbHOCTH U €JUHCTBEHHOCTH
MJIOCKOCTH, MPOXOSAIICH uepe3 TOUKY, He
MPUHAJISKALTYIO TAHHOU IJIOCKOCTH U CJICJICTBUS U3
Hee

https://lesson.edu.

ru/02.3/10

36

37

38

CBolicTBa napajuiesIbHBIX IJIOCKOCTEH: O
NapajuieIbHOCTH MPSIMBIX TIEPECEUCHUS MpU
MEPECCUCHHUH JIBYX MapaJlICIbHBIX MIJIOCKOCTEH
TpeThen

CaolicTBa napasuieiabHbIX MIOCKOCTEN: 00 OTpe3kax
MapauIeIbHBIX TPSIMBIX, 3aAKIIOUEHHBIX MEXTY
napauieIbHBIMU TUIOCKOCTSAMH; O TIEPECCUCHUH
MPSIMO# C IBYMS MapajuieIbHBIMU TIJIOCKOCTSIMU

[ToBTropenue: Teopema [Tudaropa Ha miockoctTi

https://lesson.edu.

ru/02.3/10

https://lesson.edu.

ru/02.3/10

https://lesson.edu.

ru/02.3/10

39

40

[ToBTOpEHUE: TPUTOHOMETPHS IPSAMOYTOIIBHOTO
TPEYroJIbHUKA

CoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO MapauieenuIeaa

https://lesson.edu.

ru/02.3/10

https://lesson.edu.

ru/02.3/10

41

Brruucnenue aMH OTPE3KOB B Ky0Oe u
PSIMOYTOJIBHOM TTapajuIeyIeuIe/ie

https://lesson.edu.

ru/02.3/10

42

43

[IeprieHAUKYISAPHOCTD NPSMOM U IIIIOCKOCTH.
[Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U IIIOCKOCTH
[IeprieHIUKyYISAPHOCTD NPSMOM U IIJIOCKOCTH.
[Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U INIOCKOCTH

https://lesson.edu.

ru/02.3/10

https://lesson.edu.

ru/02.3/10

44

Teopema o CyliecTBOBaHUM U €IMHCTBEHHOCTH
MPSAMOM, MPOXOASIIEH Yepe3 TOUKY IPOCTPAHCTBA U
NEPIEeHIUKYISIPHON K IMITOCKOCTH

https://lesson.edu.

ru/02.3/10
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[ImockocT U NepHeHIUKYISIPHBIE UM NIPSMBIE B

https://lesson.edu.ru/02.3/10

45
MHOT'OTpaHHHUKaX

46 [ImockocT U NepHeHIUKYIIIPHBIE UM NIPSMBIE B https://lesson.edu.ru/02.3/10
MHOTOTpaHHHUKaX

47 Ilepnienaukynsip u HakioHHas. [locTpoenue https://lesson.edu.ru/02.3/10
NEPIECHIUKYIIApA U3 TOYKU Ha NPSAMYIO

48 [Iepnenpukymnsap u HaknoHHas. [loctpoenue https://lesson.edu.ru/02.3/10
NEPIEHIUKYJIAIpA U3 TOYKU Ha NPSMYIO

49 Teopema o Tpéx nepneHAUKyIspax (mpsmas u https://lesson.edu.ru/02.3/10
oOpatHast)

50 Teopema o Tpéx nmeprneHAUKYIIpax (mpsmas u https://lesson.edu.ru/02.3/10
obOpatHas)

ol VYroa Mexy CKpelMBaroMMHCS PSIMBbIMU https://lesson.edu.ru/02.3/10

50 ITouck nepneHUKyIAPHBIX IPSAMBIX C IIOMOLIBIO https://lesson.edu.ru/02.3/10
NEPIEHIUKYIISPHBIX TNIOCKOCTEN

53 OpTOroHaIbHOE IPOEKTUPOBAHHE https://lesson.edu.ru/02.3/10

54 [TocTpoenue ceuenuii kyoa, Mpu3Mbl, IPaBUILHOM https://lesson.edu.ru/02.3/10
MUPAMHUJIBI C TOMOLIBI0 OPTOTOHAIBLHON MTPOEKIIMH

55 [Toctpoenue ceuenuii kyba, mpuU3MBbl, IPABUIBHON https://lesson.edu.ru/02.3/10
MUPAMHUJIBI C TOMOLIBI0 OPTOTOHAILHON MTPOEKIIMH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO https://lesson.edu.ru/02.3/10

56 tockocTH. [1mockocT cuMMeTpuii B
MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U INIOCKOCTH https://lesson.edu.ru/02.3/10
KaK CIICZICTBHE CHUMMETPHUH

58 IIpaBuiibHBIE MHOTOIpaHHUKU. PacyéT paccTosiHul OT hitps://lesson.edu.ru/02.3/10
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TOYKHU 0 IIIIOCKOCTH

[IpaBuiibHBIE MHOTOTpaHHUKU. PacyéT paccTosiHuii OT

https://lesson.edu.

ru/02.3/10

%9 TOYKH J0 IJIOCKOCTH

60 CnocoObI ONTyCTUTH HGpHCH,I[I/I}(YJ‘ISIpLII CUMMETpPUH, https://lesson.edu.ru/02.3/10
CABUT TOYKH I10 NTAPAJLIEIBHON NPAMON

61 CnBur 1o HenapaJyieabHOU MPSIMON, U3BMEHEHUE https://lesson.edu.ru/02.3/10
paccTosHui

62 KoHTtpoisbHas padota "B3anMHOe pacrosoxeHue https://lesson.edu.ru/02.3/10
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHcTBe"
IToBTOpEHuE: yroa Mexay NpsiIMbIMU Ha IUIOCKOCTH, https://lesson.edu.ru/02.3/10

63 TPUTOHOMETPHSI B IPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHME: Yroy MeXay CKpEIUBAOIUMUCS https://lesson.edu.ru/02.3/10
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTprueckne METObI BBIYMCIIEHUS yIila MEXIY https://lesson.edu.ru/02.3/10
HpsIMBIMU B MHOTOTpaHHHMKaX

66 JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB https://lesson.edu.ru/02.3/10
JBYTPaHHOIO yria

67 [Tepnienqukymnspabie MI0cKOCTH. CBONCTBA B3aUMHO https://lesson.edu.ru/02.3/10
NEePIEeHIUKYISIPHBIX MIIOCKOCTEN
[Ipu3Hak nepneHauKyJISpHOCTH IUIOCKOCTEN; TeopeMa https://lesson.edu.ru/02.3/10

68 0 TIPSIMO¥! TTepeceveHust IBYX TUIOCKOCTEH
NEPIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTH

69 [IpsimoyrombHBII napauienenunen; Kyo; n3MepeHus, https://lesson.edu.ru/02.3/10
CBOICTBA NPSAMOYTOJIBLHOTO NapaJljiesienuIeaa

20 Teopema 0 AMaroHanu NPsIMOYTrOJIBLHOTO https://lesson.edu.ru/02.3/10

napaujiejcnuicaa u CJICaACTBUC U3 Hee
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CrepeomeTpryuecKue U NPUKIaJIHbIC 33]1a4H,

https://lesson.edu.

ru/02.3/10

71 CBSI3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM IIPSMBIX U
IJIOCKOCTH
[ToBTOpEHME: CKPEIIMBAIOLINECS MIPSAMBIE, https://lesson.edu.ru/02.3/10
72 napajuleJIbHbIE IIOCKOCTH B CTaHJapTHBIX
MHOTOTpaHHHUKaX
[Tapa nmapanienabHbIX TIOCKOCTEN Ha https://lesson.edu.ru/02.3/10
73 CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE MEXKIY
CKPEIIMBAIOIIUMHUCS MIPSIMBIMU B IPOCTBIX CUTYaIUSIX
74 PaCCTOjIHI/Ie OT TOYKH JI0 TIIOCKOCTH, PACCTOSIHUE OT https://lesson.edu.ru/02.3/10
IPSIMOM 10 IUVIOCKOCTH
Brluncnenue paccTosHUN MEXTY https://lesson.edu.ru/02.3/10
75 CKPEIIHBAIOIIUMHUCSA MIPSIMBIMU C IIOMOILBIO
NEPIEHUKYIJIIPHON MIII0OCKOCTH
TpéxrpaHHslil yroi, HEpaBeHCTBA M1 TPEXTPAaHHBIX https://lesson.edu.ru/02.3/10
76 yrioB. Teopema I[ludaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JUI TPEXTPAHHOIO yIila
7 DneMeHTHI ChepUIECKOil TeOMETPUH: Te0Ie3HUECKUe https://lesson.edu.ru/02.3/10
JUHUU Ha 3emiie
78 KonTtponbHas padota "Yrisl u paccTostHUS " hitps://lesson.edu.ru/02.3/10
79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €0 https://lesson.edu.ru/02.3/10
3JIEMEHTHI"
80 IInpamua. Buael nupamun. [IpaBunbsHas nupamuna hitps://lesson.edu.ru/02.3/10
81 [Tpusma. [Ipsimas u HaknoHHAs npu3Msl. [IpaBunbHas https://lesson.edu.ru/02.3/10
npusma
82 [Ipssmoit napaiienenunes, NpsMoyroabHbIN https://lesson.edu.ru/02.3/10

napaiesnenunes, Kyo
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https://lesson.edu.ru/02.3/10

83 Brinykiibie MHOrOrpannuku. Teopema Ditnepa
84 Breinykibsie MHOTOrpaHHUKU. Teopema Ditnepa. https://lesson.edu.ru/02.3/10
[IpaBuIIbHBIC U MTOIYIIPABUIILHBIC MHOTOIPAHHUKH
85 Kourposnsrast pabora "MHOrorpaHHUKN" https://lesson.edu.ru/02.3/10
86 [ToHsiTHE BEKTOpA HA TUIOCKOCTH M B IIPOCTPAHCTBE https://lesson.edu.ru/02.3/10
87 CymMa BEKTOpPOB https://lesson.edu.ru/02.3/10
88 Pa3HOCTH BEKTOPOB https://lesson.edu.ru/02.3/10
89 I[IpaBuno napannenenunena https://lesson.edu.ru/02.3/10
90 VMHOX€eHHEe BEKTOPa Ha YUCIIO0 https://lesson.edu.ru/02.3/10
01 Paznoxenne BeKTf)pa 1o 6asucy TpéX BEKTOPOB, HE https://lesson.edu.ru/02.3/10
JIeXKaIIUX B OJHOM IIOCKOCTH
92 CxansipHO€ ITPOM3BEICHNE https://lesson.edu.ru/02.3/10
93 Brluncienne yria Mexay BEKTOPAMH B IPOCTPAHCTBE https://lesson.edu.ru/02.3/10
94 IMpocTeiiiue 3a1a4u ¢ BEKTOPaMH https://lesson.edu.ru/02.3/10
95 IMpocTeiiiue 3a1a4u ¢ BEKTOPaMH https://lesson.edu.ru/02.3/10
96 IIpocTeiinue 3a1a4y ¢ BEKTOPAMH https://lesson.edu.ru/02.3/10
97 IMpocTeiiiue 3a1a4u ¢ BEKTOPaMH https://lesson.edu.ru/02.3/10
08 OGOO6IIeHNE U CUCTEMATH3AINs 3HAHUIH https://lesson.edu.ru/02.3/10
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https://lesson.edu.ru/02.3/10

99 O06o01eHne 1 cucreMaTu3alys 3HaHui 1

100 =~ HroroBas KOHTpOJIbHAs paboTa 1 https://lesson.edu.ru/02.3/10

101 = HroroBas KOHTpOJbHAs paboTa 1 https://lesson.edu.ru/02.3/10

102  OGoOwEeHne ¥ CHCTEMATH3auUs 3SHAHUI 1 https://lesson.edu.ru/02.3/10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KJIACC
DOUO yuureJisi, KiIace

N KosmyecTBo Jara Hara DJIeKTPOHHBIE H(PPOBLIE
. Tema YpoOKa JacoB N3y4Y€HHA MO N3yICHUA 06pasoBaTeﬂLHLIe
Bceero IJIAHY no pakty  pecypchl

1 [ToBTopenue Temsl "KoopauHatel BeKTOpa Ha 1 https://lesson.edu.ru/02.3/11
IJIOCKOCTH U B ITpocTpaHcTBe”

5 [ToBropenue Temsl "CkansipHOE TPOU3BECHUE 1 https://lesson.edu.ru/02.3/11
BEKTOPOB"

3 IToBTOpEHUE TeMBI "Bhruncienue yria Mexay 1 https://lesson.edu.ru/02.3/11
BEKTOpaMHU B IPOCTPaHCTBE"

4 [ToBTOpEeHME TeMbI "YpaBHEHHE MTPSMOH, 1 https://lesson.edu.ru/02.3/11
MpoxosuIel yepes 1Be TOUKu"

5 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, YpaBHEHUE 1 https://lesson.edu.ru/02.3/11
IIJIOCKOCTH B OTpE3Kax

6 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, YpPaBHEHUE 1 https://lesson.edu.ru/02.3/11
IIJIOCKOCTH B OTpE3Kax

7 BeKTOpHOE MPOH3BE/IEH e 1 https://lesson.edu.ru/02.3/11

8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 https://lesson.edu.ru/02.3/11
IIPOrpaMMHUPOBAHHE

9 JIuHeiiHble HEPAaBEHCTBA, TUHEUHOE 1 https://lesson.edu.ru/02.3/11
MIpOrpaMMHUpPOBaHUE

10 AHanUTUYECKHE METO/IBI pacuéTa yriia Mexay 1 https://lesson.edu.ru/02.3/11
IPSIMBIMUA B MHOTOTPaHHHMKaX

11 AHanUTHUYECKHE METO/IbI pacuéTa yriia Mexay 1 https://lesson.edu.ru/02.3/11

IIJIOCKOCTSIMU B MHOI'OI'paHHUKAX
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dopmyJiia pacCTOSHUS OT TOUKHU JI0 TVIOCKOCTH B

https://lesson.edu.ru/02.3/11

12
KOOPAHHATAX

13 HaxoxeHue pacCTOSIHUM OT TOYKH A0 IJIOCKOCTH B https://lesson.edu.ru/02.3/11
KyOe

14 HaxomneHI/fe pacCTOAHUI OT TOYKH J0 IMIOCKOCTH B https://lesson.edu.ru/02.3/11
MIPaBUJILHON TUPAMUE

15 KonTponbhas padora "Ananuruuyeckas reomerpus” https://lesson.edu.ru/02.3/11

16 CeueHust MHOTOTPAaHHUKOB: CTaH/IAPTHBIE https://lesson.edu.ru/02.3/11
MHOT'OTPaHHUKH

17 Cedenysi MHOTOTPaHHUKOB: METOJI CIIE/IOB https://lesson.edu.ru/02.3/11

18 CeueHust MHOTOTPAaHHUKOB: CTaH/IAPTHBIE https://lesson.edu.ru/02.3/11
IIJIOCKOCTH, IEPECEYEHUS MPSAMBIX U ITIOCKOCTEN

19 [TapatenpHble NpSAMbIE U IIJIOCKOCTH: https://lesson.edu.ru/02.3/11
NapajuleIbHbIE CEUYEHUs

20 HapannenLUHHe MIPSIMBIE U TUIOCKOCTHU: Pacy€T https://lesson.edu.ru/02.3/11
OTHOILIEHUH

21 [TapamtenpHbIe IPAMBIE U IIJIOCKOCTH: YIUIBI MEXIY https://lesson.edu.ru/02.3/11
CKPEILMBAIOINMUCS IPSIMBIMU
[TepnienaAuKyASApHBIE IPSAMBIE U INIOCKOCTH: https://lesson.edu.ru/02.3/11

99 CTaHJapTHbIE Tapbl MEPIEHANKYISIPHBIX
IIJIOCKOCTEM U NMPSAMBIX, CHAMMETPHUHU
MHOT'OTpPaHHUKOB

93 [lepnenuKynspHbIE IPSAMBIE U TUIOCKOCTH: https://lesson.edu.ru/02.3/11
TeopeMa O TpeX NMEepIEeHIUKYIIpax

24 [TepnienaAMKYSIpHBIE IPSMBIE U TUIOCKOCTH: https://lesson.edu.ru/02.3/11

BBIYUCJICHUSA JJIMH B MHOI'OI'PpaHHUKAax
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HOBTOpeHI/IeI miomaain MHOT'OYIrOJIbHUKOB,

https://lesson.edu.ru/02.3/11

25 (hopMyIIBI 1S TUTOIAACH, COOOpaKEHUS MOA00US

26 IToBTOpeHue: IOMEAAM MHOTOYTOJIBHUKOB, https://lesson.edu.ru/02.3/11
(hopMyIIBI IS TUTOIAJICH, COOOpaskeHUs TT0100US

97 [ToBTOpEHME: TIOIIAAN MHOTOYTOJIbHUKOB, https://lesson.edu.ru/02.3/11
(hopMyIIBI 1S TUTOIIAACH, COOOpaKEHUS MOA00US
[Imomaau ceyeHnii MHOTOrpaHHUKOB: TUIOIIAIU https://lesson.edu.ru/02.3/11

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpasKeHUs
noxoous
[lmomaau ceyeHnii MHOTOrpaHHUKOB: TUIOIIAIU https://lesson.edu.ru/02.3/11

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEeHUs
1o106us

30 Konrtponsnas pabdota "[loBTopenue: https://lesson.edu.ru/02.3/11
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPAaHHUKOB"

31 O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO https://lesson.edu.ru/02.3/11
napajienenumnena

39 3anaun 00 yABOEHUHU Ky0a, 0 KBajJpaType Ky0a; o https://lesson.edu.ru/02.3/11
TPUCEKIUH yIiia

33 CrepeomeTpHuuecKkue 3aauu, CBSI3aHHbIE C https://lesson.edu.ru/02.3/11
00BEMOM MPSIMOYTOJIBHOTO Napasuieenuneia

34 [Ipukiiaguele 3aa4u, CBSI3aHHbBIE C BBIYUCICHUEM https://lesson.edu.ru/02.3/11
00BEMa MPSAMOYTOIBLHOTO MapalljieNenuneaa

35 OG6BEM IIPSAMOi TPH3MBL https://lesson.edu.ru/02.3/11

36 CrepeomeTpruecKkue 3aJauu, CBsI3aHHbIE C https://lesson.edu.ru/02.3/11
BBIYHCIICHHEM 00BbEMOB MPSIMOU TPU3MBI

37 [Ipuknagueie 3a1a9n, CBSI3aHHBIE C 00BEMOM https://lesson.edu.ru/02.3/11

MPSAMOU MPU3MBbI
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Brruucienue 00bEMOB TEJI ¢ OMOIIBIO

https://lesson.edu.

ru/02.3/11

38 onpenenéHHoro uaTerpaia. O6béM HaKIOHHON
MIPU3MBI

39 Brruncnenne 00bEMOB TEI ¢ TOMOIIIBIO https://lesson.edu.ru/02.3/11
onpeaenéHHoro uarerpana. O0bEM MUPaMHU/IBI

40 dopmyna 00bEMa mupamMuabl. OTHOIICHHE https://lesson.edu.ru/02.3/11
00BEMOB NMUPAMUJL C OOIIUM YTIIOM

a1 dopmyna o0béma nupamuabl. OTHOIIEHUE https://lesson.edu.ru/02.3/11
00BEMOB MUPAMUJL C OOIIUM YTIIOM

42 CrepeomeTpuuecKkue 3aa4u, CBI3aHHbBIE C https://lesson.edu.ru/02.3/11
00bEMaMU HAKIIOHHOW TIPU3MBI

43 CrepeomeTpuuecKkue 3a1auu, CBsI3aHHbIE C https://lesson.edu.ru/02.3/11
00BEMaMH MUPaAMUIBI

44 [Tpuknagueie 3agaun no teme "OOBEMBI TEN", https://lesson.edu.ru/02.3/11
CBSI3aHHBIE C 00BEMOM HAKIIOHHOW MPU3MBI

45 [Tpuknagueie 3agaun no teme "OOBEMBI TEN", https://lesson.edu.ru/02.3/11
CBSI3aHHBIE C 00BEMOM NMHUPAMUIBI

46 ITpumenenne 00bEMOB. Boruncienue paccTosiHUS https://lesson.edu.ru/02.3/11
710 TNIOCKOCTHU

47 KonTponbnas padbora "O6bEM MHOTOrpaHHUKA" https://lesson.edu.ru/02.3/11

48 [unuaapudeckas MOBEPXHOCTh, 0Opa3yrolne https://lesson.edu.ru/02.3/11
UUAJUHIPUYECKON MMOBEPXHOCTH

49 Humnap. [psmon kpyrosout nunuHap. 1lnomans https://lesson.edu.ru/02.3/11
MOBEPXHOCTU LUIUHIPA

50 Konnueckas moBepXHOCTh, 00pa3yromme https://lesson.edu.ru/02.3/11

KOHUYECKOI moBepxHocTH. KoHyc
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Ceuenue KOHyca IUIOCKOCTBIO, TTAPAIJIETbHON

https://lesson.edu.ru/02.3/11

ol
IJIOCKOCTH OCHOBaHUS
52 Yceuénnslit konyc. M300paxenne KOHYCOB U https://lesson.edu.ru/02.3/11
YCE4YEHHBIX KOHYCOB
53 [Tnomaas 60KOBOM MOBEPXHOCTH M MOJTHOM https://lesson.edu.ru/02.3/11
IIOBEPXHOCTU KOHYCa
54 [Inoujanp 60KOBOIM MOBEPXHOCTH U MOJIHOM https://lesson.edu.ru/02.3/11
MIOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa41 Ha IOKA3aTeIbCTBO U https://lesson.edu.ru/02.3/11
95 BBIUYHCIICHHUE, IOCTPOCHUEM CEUEHUN LMIMHIPA,
KOHyca
CrepeoMeTpryeCcKHe 3a/1a4d Ha JI0Ka3aTeJIbCTBO U https://lesson.edu.ru/02.3/11
56 BBIYHCIIEHHUE, TIOCTPOCHUEM CEYEHHUH LIMIMHIPA,
KOHYyca
57 [IpuknanHble 3a1a4um, CBSI3aHHBIE C LIWJIMHIPOM https://lesson.edu.ru/02.3/11
58 [IpuknanHble 3a1a4uu, CBSI3aHHBIE C LIWJIMHIAPOM https://lesson.edu.ru/02.3/11
59 Cdepa 1 map https://lesson.edu.ru/02.3/11
[lepeceuenue cdepbl U Mapa ¢ MIOCKOCTHIO. https://lesson.edu.ru/02.3/11
60 Kacanwue mapa u cdeps miockoctsto. Bua un
n300paXxkeHue mapa
[lepeceuenue cdepbl U Mapa ¢ MIOCKOCTHIO. https://lesson.edu.ru/02.3/11
61 Kacanwue mapa u cdeps mockoctsto. Bua n
n300pakeHue mapa
62 Vpasuenue chepsl. [Tnomanp cdheps u eé yacTeit https://lesson.edu.ru/02.3/11
63 CHMMeTpHs chepbl 1 mapa https://lesson.edu.ru/02.3/11
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CTepeOMeTpI/I‘IeCKI/Ie 3aJa4M Ha J0Ka3aTCJIbCTBO U

https://lesson.edu.ru/02.3/11

64 BBIYHMCIICHHE, CBSI3aHHBIC CO Chepoid U IapoM,
MIOCTPOCHUEM UX CEYEHHI MIIOCKOCTHIO
CrepeomeTpuueckue 3aJjauu Ha I0Ka3aTeIbCTBO U https://lesson.edu.ru/02.3/11

65 BBIUUCIICHHE, CBSI3aHHBIE CO cpepoit U mapom,
IIOCTPOECHUEM HUX CEYEHMU IIOCKOCTHIO

66 [Ipuknagueie 3a1a4n, CBSI3aHHbBIE CO chepoit u https://lesson.edu.ru/02.3/11
apom

67 [ToBTOpEHME: OKPYKHOCTH HA INIOCKOCTH, https://lesson.edu.ru/02.3/11
BBIUHCIICHHS B OKPY>KHOCTH, CTaHAApTHBIC TI0100Ms

68 Paznuunbie koMOMHAIIMY TET BpAIICHUS U https://lesson.edu.ru/02.3/11
MHOTOT'PaHHUKOB

69 3anaun o Teme "Tena 1 MOBEPXHOCTH BpalleHUS" https://lesson.edu.ru/02.3/11

70 3anaun o Teme "Tena U MOBEPXHOCTH BpalieHus " https://lesson.edu.ru/02.3/11

71 KonrtponbHas padota "Tena 1 moBepXHOCTH https://lesson.edu.ru/02.3/11
BpaieHus"

79 O6béM nuuHapa. Teopema 06 00bEMe IPSIMOTO https://lesson.edu.ru/02.3/11
HWIMH]IpA

73 Brruncinenue 00bEMOB TEN ¢ TOMOIIBIO https://lesson.edu.ru/02.3/11
onpenenéHHoro uaTerpaia. O0bEM KoHyca

74 [Tnomaau 60KOBOM U MONHOM MOBEPXHOCTH KOHYCA https://lesson.edu.ru/02.3/11

75 CrepeoMeTprUeCKHE 3a]1a4H, CBSI3aHHBIE C https://lesson.edu.ru/02.3/11
BBIUHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

76 [Mpuknanueie 3anaun mo Teme "OOBEMBI U TIIOMIAAN https://lesson.edu.ru/02.3/11

noBepxHocTen Ten"
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77

78

OO0BéM mapa u mapoBoro cekropa. Teopema 00
00béme mapa. [Imomans chepsr.
CrepeoMeTpHYEeCKHE 3a]]auu, CBSI3aHHBIC C
BBIYUCIICHUEM 00BEMOB 111apa, IMapoOBOTO CETMEHTa
U IIAPOBOTO CEKTOpa

[Tpuknaaneie 3agaun no reme "OO0bEMBI TEN",
CBSI3aHHBIC ¢ 00BEMOM IIapa U IUIOMIAIBIO Chephl.
CooTHoIIeHHS MeX 1y IUIOIIAIMU TTOBEPXHOCTEHN U
00bEMaMU TOIO0HBIX TEJT

https://lesson.edu.

ru/02.3/11

https://lesson.edu.

ru/02.3/11

79

[TogoOHebIe Tena B npocTpanctse. M3aMeHnenue
o0BEma mpu nooouu. CTepeoMeTprudecKue 3a1auu,
CBSI3aHHBIC C BBIYMCIICHUEM 00BEMOB TEII U
IJIoIIaAe MOBEPXHOCTEN

https://lesson.edu.

ru/02.3/11

80

81

82

83

Kontponbnas padota "[1nomaam moBepXHOCTH U
00BEMBI KPYTIIBIX TET"

JIBmxenust npoctpancTBa. OToOpakeHusl.
JIBmxeHust u paBeHCTBO ¢uryp. OO1Ire cBoiCTBa
NBIDKCHUHU

Buel 1BukeHunii: napaiesbHbIN EPEHOC,
LEHTpalbHasi CHMMETPHUS, 3epKaJIbHAsi CUMMETPUSI,
MMOBOPOT BOKPYT MPSIMOit

[IpeobpazoBanus noxoodwus. [Ipsmas u chepa
Olinepa

https://lesson.edu.

ru/02.3/11

https://lesson.edu.

ru/02.3/11

https://lesson.edu.

ru/02.3/11

https://lesson.edu.

ru/02.3/11

84

85

FGOMCTqueCKHe 3a1a4i Ha IPUMCHCHHUEC
JABUKCHUS

Konrponsnas padora "Bekropsl B mpocTpancTse"

https://lesson.edu.

ru/02.3/11

https://lesson.edu.

ru/02.3/11

86

O6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTuzanus

https://lesson.edu.

ru/02.3/11



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

3HaHui: "[lapannenbHOCTh NPSIMBIX U IUIOCKOCTEN B
npoctpaHcTae"

87

88

89

O6o6matomee mopropenue 11 moHITHIA U METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus
3HaHui: "BekTopsl B mpocTpaHcTBe"

O6o6maromiee moBTopeHue 11 MOHITHIT 1 METOI0B
Kypca reomerpun 10—11 kiaccoB, cuctemaTuzanus
3HaHui: "BekTopsl B mpocTpaHcTBe"

O6o0maromiee moBTopeHue 11 MOHITHI 1 METOIOB

Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzanus
3HaHuii: "OObeM MHOTOrpaHHHUKA"

https://lesson.edu.

ru/02.3/11

https://lesson.edu.

ru/02.3/11

https://lesson.edu.

ru/02.3/11

90

O6o06maromee mopropenue 11 MOHITHIA U METOIOB
Kypca reomerpun 10—11 kiaccoB, cuctemaTuzanus
3HaHuil: "O0beM MHOTOTpaHHUKA"

https://lesson.edu.

ru/02.3/11

91

O6o0maromiee moBTopenue 11 MoOHITHIT 1 METOIOB
Kypca reomerpuu 10—11 kiaccoB, cucTemaTu3amus
3HaHuit: "[lnomanu moBepXHOCTH U 0OBEMBI
KpyIJIbIX TEN"

https://lesson.edu.

ru/02.3/11

92

O6o0maromiee moBTopenue 11 moHSITHIT 1 METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTuzanus
3Hanuit: "[lnomanu moBEepXHOCTH U OOBEMBI
KpyrJbix ten"

https://lesson.edu.

ru/02.3/11

93

Hrorosas KOHTPOJIbHAA pa60Ta

https://lesson.edu.

ru/02.3/11

94

95

Wrorosas koHTposibHAs paboTa

[ToBTOpeHme, 06001IeHNE U CUCTEMAaTH3aIlUs
3HAaHUU

https://lesson.edu.

ru/02.3/11

https://lesson.edu.

ru/02.3/11
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96

Hcropus pa3BUTHSA CTEPEOMETPUM KaK HAYKU U €€
POJIb B Pa3BUTUH COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://lesson.edu.ru/02.3/11

97

Hcropus pa3BUTHSA CTEPEOMETPUM KaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://lesson.edu.ru/02.3/11

98

99

100

HcTopus pa3BuTHS CTEPEOMETPUH KaK HAYKH U €€
pOJIb B pa3BUTHUU COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BuUTHS CTEPEOMETPUH KaK HAYKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BuUTHS CTEpEOMETPUH KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

https://lesson.edu.ru/02.3/11

101

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAyKH U €€
POJIb B pa3BUTUN COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

https://lesson.edu.ru/02.3/11

102

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAyKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

https://lesson.edu.ru/02.3/11
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eomeTpus, 10-11 kmaccewl/ Mepansak A.I'., Homuposckuii /. A., [TonoHckuii
B.b. u apyrue.O0111ecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO M3marenbekuii
uentp «BEHTAHA-T'PA®y; Akmnuonepaoe o0iiectBo «M3aarenscTBo

«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
I'eometpus. [Toypounsie pazpadotku. 10—11 kmaccei: yued. mocodue s
ob1eoopazosar. opranu 3auuii /C. M. CaaksiH, B. @. byty30B. — M. :

IIpocsemenune

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

https://resh.edu.ru/subject/17/

https://m.edsoo.ru/
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