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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 MNPEIMETOB 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'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
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 gaca 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 aKCMOMAaTHYECKOM IHOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajuIeiIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieIbHOW MPOEKUHUU. 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.

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

Yrael B NpOCTPAHCTBE: Yroyl MEXAY NPSAMOW M IUIOCKOCTBIO, JIBYTPAHHBIN
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, pa3BépTKa 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 Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



IIpaBWJIbHAs IHMPaMHIA, IPAaBUIbHASA TPEYTrOJbHAsI NUPaMHUIA W IPaBUIIBHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWJIBHOM MHOTOIPAaHHHUKE: CUMMETPHUS
napajulelienunesa, CUMMETPUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NIPaBUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHEe KOMIUIaHApHBIE BEKTOPHL. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
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 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
HAKJIOHHOW MPU3MBI, MIIMHJPA, TUpaMHUIbl U KoHyca. O0BEM I1apa U MapoBOTo
CerMEHTa.

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



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, 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), CEUEHUS 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
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXEHHUs. lIpsMoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U 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 DPA3NIUYHBIX CTPYKTYp, SIBICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM 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, YMEHHME COBEpIIATh 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 3KCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTHl MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (QopMmax,
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 - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

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

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

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs 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 JEUCTBUI U MBICIMTEIbHBIX 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 OOCTOSITENILCTB, JaHHbIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW U WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboOT, JOroBapuBaThCs, OOCYXZaTb NPOLECC U pe3ysbTaT 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 OOLIMH MPOIYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

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

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

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

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

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS IS
KJaccuukanuu;

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

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

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

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

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

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

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBATh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIE MOHSATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH M TeopeM, ammapara anreOpbl, perarh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

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

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CcBOOOJHO OIEPUPOBATh MOHSATUSIMHU, CBSI3aHHBIMU C LMJIUHAPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;

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 COOTHOILICHHSI MEXAY IJIOIIAIIMH TOBEPXHOCTEN U 00bEMaMH
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 HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUIypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKHUE 3aa4l Ha BBIYHMCIECHUE YIJIOB MEXY MPSIMBIMUA
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 JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalICHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPIEHIUKYJIISIPHO OCH), CEUCHHS KOHYCa (MapaJlieIbHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKIACHUS;

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 BEIHYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBA B IMpOILECCE IOUCKA  PEHICHUS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKHUE 3a/add, CBA3AHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 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 TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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 AHaMTHYECKass TEOMETPHS 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 JBroKeHUs 5 1
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 5
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TIpaBUIIA
M300paKeHUs Ha PUCYHKE
IUIOCKOCTH, MapaijiebHbIX
IPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[ToHATHS cTepeomMeTpUn: TOUKA,
npsimMasi, MI0CKOCTb,
pocTpancTBO. OCHOBHBIE
npaBuiIa H300paskeHus Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSAMBIX
(OTpe3KoB), cepeMHBI OTpe3Ka

[TonsTus: nepecekaromuecs
IIJIOCKOCTH, IEpECEKaroIecs
npsiMasi ¥ IIIOCKOCTb;
MOJTYIIPOCTPAHCTBO

[TonsTHs: nepecekaronecs
IIJIOCKOCTH, IIEpECeKarouecs
npsiMasi ¥ IIIOCKOCTb;
MOJTYTIPOCTPAHCTBO

MHoOTOTrpaHHUKH, N300paKeHNE




MPOCTEUINX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIIUX OOBEKTOB

MHororpanHuKH, H300pakeHHe
MPOCTEUINX
POCTPaHCTBEHHBIX (DUTYD,
HECYILECTBYIOLINX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U
HIEPBbIE CJIECJCTBUS U3 HUX

AKCHOMBEI CTCPCOMECTPHU U
IMEPBBIC CIICACTBHA U3 HUX

10

AKCHOMBI CTEPEOMETPUH U
HEpPBbIE CIEJCTBUS U3 HUX.
CriocoOblI 3a1aHUs IPSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEN

[TapanienpHble MpsIMBIE B
npoctpaHcTse. Teopema o
CYILIECTBOBAaHHMH U
€AMHCTBEHHOCTH NPSMOM
napasuleIbHON JaHHOW MPSMOM,
MIPOXOJSIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U He JieKaleil Ha
JlaHHOM mpsimoi. Jlemma o
NepecedeHn ! napajiesIbHbIX
IPSIMBIX TNIOCKOCTBHIO

11

[TapamnenbHOCTh TPEX MPSIMBIX.
Teopema o0 TpEX mapanneaIbHbIX




IIPSIMBIX.

12

[TonsiTHs: MapayIeNbHOCTh
IIPSIMOM U INIOCKOCTH B
npocrpasctse. [Ipusnak
[apaJUIEIbHOCTH IPSIMOU U
miockocTH. CBolicTBa
[apaJUIEJIbHOCTH MIPSIMOU U
IJIOCKOCTH

13

BzaumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaroumecs npsmele.
[Tpu3Haky CKPEIIUBAIOIINXCS
MPSIMBIX.

14

[TapannensHoe
npoektupoBaHue. OCHOBHBIE
CBOICTBA MAPaJIETBHOIO
npoekTupoBanus. M3o0paxenue
pa3HbIX GUTYp B MapaiebHON
MPOEKIUU

15

lenTpanbpHas mpoekuus. Yroi ¢
COHAIIPaBJICHHBIMU CTOPOHAMH.
Yron Mexay npsiMbIMU

16

17

VYron Mexny
CKPEIIHBAIOIIUMUCS MPSIMBIMU

[ToBTOpEHUE MITAHUMETPHUU:
Teopema 0 IPONMOPIMOHATBEHBIX
otpeskax. [Tomobue
TPEYTrOJIbHUKOB

18

I'eomerpuueckue 3agaun Ha




BBIYHCIICHHE U JIOKA3aTeJIbCTBO,
CBSI3aHHBIE C MaPaAJIEIbHOCTHIO
HPSIMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE

19

3amayu Ha JJOKa3aTelIbCTBO U
HCCIICIOBAHKE, CBSI3aHHBIE C
PacIoI0KESHUEM MPSAMBIX B
IIPOCTPAHCTBE

20

[IoBTOpEHME IUIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEUEHHUSAX Ha BHIHOCHBIX
yeprexax. Mcropust pazsurus
IUTAHUMETPUU U CTEPEOMETPUN

21

KonTtponbHnas padora Nel
"AKCHOMBI CTEPEOMETPHUH.
[TapamienbHOCTE NPAMBIX U
I10cKoCTER"

22

23

24

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky nmapauieabHOCTH
JIBYX INTIOCKOCTEMN

Teopema 0 napaieIbHOCTH U
€IMHCTBECHHOCTH IIJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MIPUHAJICKAILYIO TAHHOMN
IIJIOCKOCTH U CJIEACTBHUS U3 HEE
CBoiicTBa napayyieabHbIX
IJIOCKOCTEN: O MapaJIeTbHOCTH
MPSAMBIX MTEPECCUEHUS TPU
MEePECEUCHUH ABYX




NapauIeIbHBIX MIOCKOCTEN
TpeTbeit

25

CaolicTBa napamieabHbIX
IUTOCKOCTEH: 00 OTpe3Kax
napauIeIbHBIX TPSIMBIX,
3aKJIFOYEHHBIX MEXKIY
napaieIbHbIMH TUIOCKOCTSIMU;
0 MepeceyeHuu NPSIMOI C IBYMsI
napauieIbHBIMH TUIOCKOCTSMHU

26

27

M3o0paxenue ceueHuit
NUPaMU/JIbI, KyOa U IPU3MBIL,
KOTOPbIE IPOXOJST UYEPE3 UX
pe€opa. N3o0pakeHune
NepPEeCEYECHUS MOTYUEHHBIX
mockocrel. PackpamvBanue
MOCTPOEHHBIX CEUCHUU
Pa3HbIMH LIBETAMHU

N3o0paxeHne cedeHuit
MUPAMHUJIBL, Ky0a U TPU3MBIL,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pébpa. N3obpaxenue
nepecedeHus! MoTy4eHHbIX
mockocrel. PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMH [IBETaMU

28

N3o0pakenne ceueHuit
MUPaMUJIbI, KyOa U IPU3MBIL,
KOTOPBIE MPOXOIST Yepe3 uX
pé6pa. N3obpaxenue




MePECCUCHUS TTOJTYUCHHBIX
IJI0CKocTel. PackpammBanue
MMOCTPOEHHBIX CEUEHUM
Pa3HBIMU IIBETAMH

29

Meton cneoB 1S TOCTPOEHUS
CECUYECHUN

30

31

32

33

34

MeTon cnenoB 11sl TOCTPOSHUS
ceueHuii. CBoiicTBa
IIEPECEUCHU M NPSIMBIX U
IUIOCKOCTEH

MeTon cnenoB sl TOCTPOSHUS
ceuennii. CBoiicTBa
IIEPECEUCHU M NPSMBIX U
IUIOCKOCTEH

ITocTpoeHue ceueHui B
nupamue, Kyoe rmno Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh
1arOB MTOCTPOCHHS

ITocTpoeHue ceueHui B
nupamue, Kyoe rmo Tpém
ToukaM Ha pébpax. Co3manue
BBIHOCHBIX YEPTEKEH 1 3aIUCh
1arOB MTOCTPOCHHSI

IToctpoenue ceuenuii B
nupamue, Kyoe rmo Tpém
ToukaM Ha pébpax. Co3manue
BBIHOCHBIX YEepTeKel U 3aIUCh
1aroB MOCTPOEHUS




35

36

37

38

ITocTtpoenue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKEH U 3aIUCh
IaroB MOCTPOCHUS

IToctpoenue ceuenus,
MPOXOJISIIETO Yepe3 TaHHYIO
IPSIMYIO Ha YePTEXKE U
napajuIebHOTO IPYron
npsiMoid. Pacuér oTHomeHui

[TapannensHas npoekuus,
NPUMEHEHHE /sl TOCTPOCHHUS
cedeHui Kkyda u
napanienenunena. CpoicTaa
napaiesienumne1a 1 mpu3Mbl

[ToBTOpEeHuE: TEOpEMa
[Tudaropa Ha mockocTu

39

40

41

[ToBTOpEHUE: TPUTOHOMETPHSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

CgoiicTBa ky0a u
MPSIMOYTOJIBHOTO
napasuienenunena. Berancienue
JUITMH OTPE3KOB B Ky0e U
MPSIMOYTOJIBHOM
napajuiejenumnese
KonTpomnpHas padota No2

"ITapanienbHOCTb MIIOCKOCTEH.
Ceuenus"

42

[IeprieH IUKYIAPHOCTD NPSMOK




u 1iockocty. [Ipusnax
NEPIEHIUKYJIIPHOCTH IPSIMON
1 TUIOCKOCTH

43

[IepnieH IUKyYIAPHOCTD NPSMOKN
u 1iockocty. [IpusHax
NEPIEHAUKYJIIPHOCTH IIPSIMOU
1 TUIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOIA,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJIIPHOU K
IJIOCKOCTH

45

ITnockoctu n
HNEPIEHINKYIAPHBIE UM MIPSIMBIE
B MHOFOFpaHHI/IKaX

46

47

48

IInockoctu n
MEePIEHANKYIJISIPHBIE UM TIPSIMbIE
B MHOTOTpaHHUKAX

[lepieHauKyIIAp ¥ HAKJIIOHHAS.
[TocTpoenue nepneHauKyIspa
U3 TOYKH Ha IPSIMYIO
Paccrostaue ot Touku 1o

IMJIOCKOCTH, PACCTOAHUC OT
HpHMOfI J0 IIITOCKOCTH

49

[lepneHauKyIsip ¥ HaKJIOHHAsA.
[TocTpoenue neprneHANKyIsIpa
N3 TOYKHU Ha IPAMYIO




50

Teopema o Tpéx
NepreHuKysapax (mpsmas u
obpatHas)

51

Teopema o TpEx
NepIeHIuKyIsApax (Ipsmas u
oOpatHast)

52

53

54

[Touck nepreHIuKyIsIpHBIX
HpHMI)IX C IIOMOIIIBIO
HEPIEHANKYIISIPHBIX
IJIOCKOCTEH

OpTtoronanbHoOe
MPOEKTUPOBAHHE

[TocTpoenue ceuenuii kyoa,
HPU3MBI, TPABUILHON
MIUPAMUJIBI C TOMOULIBIO
OpPTOTOHAJILHOM MPOEKINH

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOM
MIUPAMUJIBI C TOMOULIBIO
OpPTOTOHAJILHOM MPOEKIINH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[Inockoctu cummerpuii B
MHOTOTpaHHHUKaX

57

[Ipu3Hak nepneHuKyIspHOCTH
MPSIMOM M TNIOCKOCTHU KaK
CIIEICTBUE CHMMETPUHU

58

CriocoObl OIyCTHTD




NEePHEHAUKYIISPbI: CHMMETPUS,
CABUT TOUYKH I10 MapajieIbHON
pAMOM

59

CuBur no HenapamieabHON
IIPSIMOM, U3MEHEHHUE
paccTosaHui

60

61

62

63

64

KoHnTtposbhas padora Ne3
"IlepnieHIUKYISAPHOCTD MPAMOUN
u mwiockoct. Teopema o Tpex
nepneHanKysapax"
[ToBTOpEHME: YyroI MeXay
NPSMBIMH Ha TUIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

[ToBTOpEHME: YroI Mexay
CKPEIIMBAIOIINUMUCS IPSIMBIMU
B IIPOCTPAHCTBE
I'eomeTpuyeckue MeTOABI
BBIUNCJICHUS YTJIa MEXKIY
IPSIMBIMU B MHOTOTpaHHHMKaX
JByrpanHsbiii yroy. CBOMCTBO
JMHENHBIX YTJIOB IBYTPAHHOTO
yria

65

[lepnenaukynspHbie
miockoct. CBOiiCcTBA B3aMMHO
MePIEHINKYIISIPHBIX
IUIOCKOCTEM




66

67

68

[Ipu3Hak nepneHAUKYISIPHOCTH
IJIOCKOCTEH; TeopemMa o0 IpsiMOi
nepeceyeHus IByX MI0CKOCTel
NEePIEeHIUKYISIPHBIX TPETheil
MJIOCKOCTH

[IpssmMoyToabHBII
napaujenenunen; Kyo;
W3MEpEHMS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuieenune1a

Teopema o quaroHayu
PSIMOYTOJIBHOTO
napajuieNienunes1a u cleJCTBUE
u3 Heé

69

CrepeomeTrpuueckue u
NPUKJIAIHBIC 3a1a4H,
CBSI3aHHBIE CO B3aUMHBIM
pAacIooKeHHEM IPSIMBIX U
IUIOCKOCTH

70

71

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPIMBIX,
PacCTOSIHUE MEXKIY
CKPELIUBAIOIIMUMUCS TPSIMBIMU
B [IPOCTBIX CUTYaLIHSIX

Brruucnenue paccrosHum
MEXYy CKPELUBAIOIIUMUCS
IPSIMBIMH C IIOMOLIBIO
NEPHEHAUKYJIAPHON IIIIOCKOCTH




72

73

TpéxrpanHslii yro,
HEPaBEHCTBA JIJISl TPEXTPAHHBIX
yrioB. Teopema Iludaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB
JUIsl TPEXTPAHHOIO yriia

KonTponsHas padora Ne4
"VTII1bl U paccTOSHUS.
[leprienquKynspHBIE
IJIOCKOCTH"

74

[Ipusma. IIpsamas u HakIOHHAS
npusma. [IpaBunbHas npusma

75

76

[Tpusma. IIpsimast u HaKIIOHHAS
npusMel. [IpaBunibHas npuzma
IIupamuga. Buasl nupamu.
[IpaBunpHas nupamua

77

[Ipssmoit napannenenunen,
IIPSIMOYTOJIBHBIN
napauenenunes, Kyo

78

79

80

[IpaBusIbHBIE MHOTOTPAHHHKH.
Pacuér paccTosiHuii OT TOUKH 10
ILIOCKOCTH

[IpaBUIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTossHUI OT TOYKH 10
IUIOCKOCTH

[IpaBusibHBIE MHOTOTPAHHUKHU.
DnemMeHTHI chepuuecKoit
TEOMETPUH: T€0AC3UUECKUE
JIMHAH Ha 3eMiie




Balnmykiibie MHOTOIpaHHUKU.

81 Teopema Ditnepa 1
IToBTOpeHwue:

82 CKpPEIIMBAIOIINECS MPSMBIE, 1
napaJieNibHbIe TUIOCKOCTH B
CTaHJAPTHBIX MHOTOTPaHHHKAX
Bbrinykiible MHOTOTpaHHUKH.

83 Teopema Ditnepa. [IpaBuibHbIe 1
¥ TIOJTYTIPaBHIIbHBIC
MHOTOTPaHHHUKH
CucreMarusanys 3HaHHH

84 "MHOTOrpaHHHK U €r0 1
3JIEMEHTHI"

85 KonrtponsHas pabora Ne5 1
"MHororpaHHuku"

86 [TonsATHE BEKTOpA HA IIJIOCKOCTH 1
U B IPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHoCTh BekTOpOB 1

89 [TpaBwito mapamienenurea 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
Paznoxenue BekTopa 1o 6a3ucy

91 TPEX BEKTOPOB, HE JICKAIUX B 1
OJTHOH INIOCKOCTH

92 CkansgpHO€E MPOU3BENECHNE 1

93 Brruncnenue yriia Mexmay 1
BEKTOpPaMH B IIPOCTPAHCTBE

94 [Ipocreiimue 3amauu ¢ 1




BEKTOpPaMHU

[IpocTreiimue 3agaum ¢

95
BEKTOpaMHU

96 [Ipocreiimue 3agaum ¢
BEKTOpaMHU

97 [Ipocreitmume 3anauu ¢
BEKTOpaMH

08 O00011IeHNE U CUCTEMATH3AIMS
3HAHHI

99 O00011IeHNE U CUCTEMATH3AIUS
3HAHHUI

100 KonTtponpsHast padora Ne6
"BexTops! B mpocTpaHcTBe"

101 HToroBas KOHTpOJIbHAsA paboTa

102 O00011eHNEe U CUCTEMATU3 AL

3HAHUU




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl
1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1
Ha IJIOCKOCTH U B POCTPAHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEXy BEKTOpaMH B IIpOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
IIPOXOJAIIEeH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
ypaBHEHUE TIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
7 BexTtopHoe npounsseneHue 1
3 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MpOTrpaMMHUPOBAHUE
JInHEeNHbIE HEPABEHCTBA, JIMHEMHOE
9 ’ 1
MpOrpaMMHUPOBaHUE
10 AHaIUTUYECKHE METO/IbI pacyéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
1 AHaJIUTUYECKHE METOBI pacuéra yriia 1
MEXy INIOCKOCTSIMA B MHOTOTPaHHUKAX
12 ®opMya pacCTOSHUSA OT TOYKH 10 1




IIJIOCKOCTH B KOOpAWHATaxX

Haxoxnenue pacctossHui OT TOUKH 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 Konrponsnas padora Nel
"AHanutruyeckas reometpus”
Hunuaapudeckas MOBEPXHOCTb,

16 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

17 Hunuuap. [psmoit KpyroBod HUIMHAP.
[Tnomaap MOBEPXHOCTH UIUHIPA

18 Konnueckas moBepXHOCTh, 00pa3yromme
KOHHMYECKOU NoBepxHOocTH. KoHyC

19 CeueHune KOHYyca TJIOCKOCTHIO,
MapajieIbHOM MJIOCKOCTH OCHOBAHUS

20 Yceuénnsplit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

91 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH KOHYCa

99 [Tnomaas 60KOBOM TOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4u Ha

23 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUH HUIUHAPA, KOHyCa
CrepeomeTpuueckue 3a1a4 Ha

24 JTI0KA3aTeJIbCTBO U BHIYMCIICHHE,

MMOCTPOEHUEM CEUEHUM LUIJIMH/IPA, KOHYCa




HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C

25
WINHAPOM

26 [TpuknanHbie 3a1a4M, CBSI3aHHBIC C
[AIAHIPOM

97 CeveHus MHOTOTPAaHHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

28 CeueHust MHOTOTPAaHHUKOB: METO]I CJIEJIOB

29 Cdepa u map
[epeceuenue cheps! u mapa ¢

30 mIockocThio. Kacanue mapa u cdepsl
IUIOCKOCTHIO. Byt u m300pakeHue mapa
[epeceuenue cheps! u mapa ¢

31 tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHIO. Bu n m300pakenue mapa

39 VYpasuenue chepsl. [Lnomans chepst u e€
yacTen

33 Cummerpus chepsl 1 mapa
CrepeomeTpuueckue 3aa4u Ha

34 JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO cpepold U mapom,
MOCTPOSHHEM UX CEUEHHH MIOCKOCTHIO
CrepeomeTpuueckue 3a1a4 Ha

35 JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO cpepold U mapom,
MOCTPOSHUEM UX CEUEHHH MIIOCKOCTHIO

36 [IpuknanHeie 3a1a4u, CBSI3aHHBIE CO
cdhepoit u mapom

37 Paznuynbie KOMOMHALIMY TEI BpAIIEHUS U




MHOT'OIrpaHHUKOB

3agaum o Teme "Tena ¥ MOBEPXHOCTH

38 "
BpAaICHUS

39 3agaum o Teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

40 KonTponpnas padora Ne2"Tena u
MIOBEPXHOCTHU BpaleHus"

41 O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesienumnea

4 3anaun 00 yABOEHUM Ky0Oa, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria
CrepeoMeTpHUyecKHe 3aauu, CBI3aHHBIE C

43 00BEMOM MPSIMOYTOIHLHOTO
napaiesienumnesa
[TpuknagHble 33129, CBSI3aHHBIE C

44 BBIUHCIIEHHEM 00bEMa PSIMOYTOJILHOTO
napaiesienurnesa

45 O0BEM npsIMOit TPU3MBI

46 CrepeoMeTpHuyecKre 3aauu, CBI3aHHbIE C
BBIUUCIIEHEM 00BEMOB TIPSIMOIA TIPU3MBI

47 [TpuknaaHble 3aa4u, CBSI3aHHbIE C
00BEMOM MPSMON MTPU3MBI
Beruuciienne 06EMOB Tell C TOMOIIIBIO

48 ornpenenéHHoro uHrerpana. O0sEM
HAKJIOHHOHN MPU3MBI
Brraucienne 00bEMOB TEI C IIOMOIIBIO

49 ornpenenéHHoro uHTerpana. O0sEM

nupaMubl




®opmyna 00béMa nupamuabl. OTHOIIEHHE

50
00BEMOB MUPaMU/I C OOIITUM YTIIOM

51 dopmyna 00béMa mupamuibl. OTHOIIEHUE
00BEMOB MUPaMHU/ ¢ OOIIUM YTIIOM

59 CrepeomeTpHuyuecKHe 3aa4H, CBSI3aHHbBIC C
00bEéMaMK HAKJIOHHOW TTPU3MBI

53 CrepeoMeTpHUeCKUe 33719, CBI3aHHBIC C
00BbEMaMH MHUPAMHUIBI
[Mpuknanueie 3ana4n mo Teme "OOBEMBI

54 Ten", cBA3aHHBIE ¢ 00BEMOM HAKIIOHHOMN
MIPU3MBI

55 [Tpuknagueie 3anaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM MTUPAMHUIBI

56 [Ipumenenue o0bEMOB. Boruncnenue
paccTosHUS A0 TUIOCKOCTH

57 Kontponbnas padota Ne3 "O0béM
MHOrOrpaHHuka"

58 O06wém nnnunapa. Teopema 06 00bEMeE
MPSIMOTO UJIMH]IpA
[ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH,

59 BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 00us
Brraucienne 00bEMOB TEI C IIOMOIIIBIO

60 omnpeaenéaHoro uaTerpana. O0bpém
KOHYycCa

61 ITnomanu 60KOBOM U MOJIHOM
MMOBEPXHOCTH KOHYCa

62 CrepeoMeTpHuyecKre 3aauu, CBI3aHHbIE C




BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

63

64

65

66

67

68

[Tpuknanueie 3ana4n mo Teme "OO0bEMBI U
IJIOIA I TTOBEpXHOCTEN Ten"

OO0BEéM 11apa ¥ MapoBOro CEKTOpa.
Teopema 006 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTpHUIECKUE 3a/1a4H,
CBSI3aHHBIE C BEIUUCIIEHUEM 00BEMOB
apa, mapoBOTro CETMEHTA U MapOBOTO
CeKTOpa

[Tpuknagueie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
iomaapio cepbl. COOTHOIICHHUST MEXKTY
TIJIOIA ISIMU TTOBEPXHOCTEN U 00bEMaMu
MMOJIOOHBIX TEJ

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenne o0bwEma npu noao0uu.
CrepeomeTpruecKkue 3aa4u, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB TEJ U TIIOIA e
ITOBEPXHOCTEH

KonTponbnas padota Ne4 "[Tnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

MIJIOCKOCTH, MIEPECEUEHUs MPSMBIX U
IJIOCKOCTEN

69

[TapannensHbIE IPSMBIE U TJIOCKOCTH:
MapaJyieIbHbIE CEYEHUS

70

[TapatenpHble NpSMBbIE U IIJIOCKOCTH:




pacy€r OTHOLIEHUI

71

72

73

[TapannenpHble PSMbBIEC U TNIOCKOCTH:
YIJIBI MEXKTY CKPEIIMBAKOIIMMHUCS
MPSAMBIMHA

[leprnieHIuKynspHBIE IPSIMbIE U
IJIOCKOCTH: CTaHJApPTHBIE Maphbl
MEPIEeHIUKYISAPHBIX TUIOCKOCTEH 1
MPSIMBIX, CAMMETPHH MHOTOTPAaHHUKOB

[lepnieHuKyNApHBIE IPSIMbIE U
IJIOCKOCTH: TEOpEMa O TPeX
MePIeHIUKYIIApax
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[IepnenquKymsipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS [UIUH B
MHOT'OIPaHHUKAX
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[ToBTOpEHME: TIOAAN
MHOT'OYTOJILHUKOB, (POPMYJIBI JJIS
TJI01AIeH, COOOpaKEeHUSI TTOT00MS
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77
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[ToBTOpEeHMeE: MIOMAAH
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI JUIs
TJI01A e, COOOPaKEHUSI TIOT00MS

[ToBTOpEHME: MIOMAAH
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
Ioaaen, cooopaxeHust moao0ous
[Tnomaau ceueHnii MHOTOTPaHHUKOB:
TUIOMIAIA TTIOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKEHUSI TOA00MS
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[Inomaau ceyeHnii MHOTOrpaHHUKOB:
IIJIOIAIN TTIOBEPXHOCTEH, pa3pe3aHus Ha




9acTH, COOOpAKECHHUSI TOT00MS
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Kontponbnas padota Ne5 "[loBropenue:
MHOT'OTPaHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO uryp. O6mme
CBOICTBA ABMKEHUI

Bupl nBukeHnil: napauiebHbIN
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84
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FGOMeTpI/ILIeCKI/Ie 3ala4i Ha MPUMCHCHUC
JABUMKCHU S

KontponbHas padora Ne6 "BekTops! B
nmpocTpaHcrae”

86

O6o6matonee nopropenue 11 nousruii u
MeTOJIOB Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHU:
"TTapannenbHOCTh TPSMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"
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Ob6o61matomiee nopropenue 11 nonsruii u
METO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"BexTopsl B mpocTpaHcTBe"

88

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeTOA0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsl B mpocTpaHcTae"
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Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMI:
"O6beM MHOTOTpaHHUKA"
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93
94

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMIA:
"[Tmomanu MOBEpXHOCTH U 0OBEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHMIA:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

HroroBas KOHTpoNIbHAs paboTa

WroroBas koHTpoJsibHas paboTa

95
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IToBTOpenue, 0000IIEHNE U
cHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI
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Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyKU U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3sBUTHS CTEPEOMETPUU KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» MaremaTuka: anrebpa 1 Hadaiaa MaTeMaTHIeCKOTO aHaJIN3a, TEOMETPHSL.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u

npyrue, AkimonepHoe obiectBo «M3aarenscTBo «IIpocBemienue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

Marematuka: ajirebpa ¥ Hayajia MaTeMaTH4eCKOro aHalln3a, FTEOMETPHUS.
I'eomerpusi: 10—11-e kaccel: 0a30BbIN U YIITYOJIEHHBIA YPOBHHU:
MeToauyeckue pekoMenaanuu Kk yaueouuky JI. C. Atanacsina, B. @. byty3osa,
C. b. Kagomuena u n1p. — Mocksa: [Ipocsemienue

I'eomerpus 10 - 11 knacc. Kontponsabie padotel. Muenckas M.A.: M. -
IIpoceemenne

I'eometpus 10 kimacc. Camocrositenbabie padoThl. Muenckas M.A.: M. -
[Ipocsemenune

I'eomertpus 11 kimacc. Camocrositenbabie padoThl. Muenckas M.A.: M. -

[Ipocsemenune

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://resh.edu.ru/
https://myschool.edu.ru/
https://www.yaklass.ru/
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