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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 NMPEACTABICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYyJIBTYPBI 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 no pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
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 pealbHBIX >KM3HEHHBIX CUTYAlMSIX W MPU U3YUEHUU 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>KaTeNIbHBIM JIMHUSM, HO M 10 rogam o0yuenus. Coaep:kaHnue 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  OBJIAJICHUE
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 gyaca B Heaento), 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. [lapamuiebHOCT 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 INMPSMOW 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, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



IIpaBWJIbHAs IHMPaMHIA, IPAaBUIbHASA TPEYTOJbHAsI NUPaMHUIAa W IPaBUJIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOM MPHU3MBL
[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
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[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHEe KOMIUIaHApHBIE BEKTOPHI. [IpU3HaK 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. YTOJ MexX1y BeKkropamu. CKalsipHOE NIpPOU3BEIECHUE
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 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. IlpeoOpazoBanue mnomodusi, roMmoreTus. 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 BEPIINHY), CEUCHUS 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 yMHOXeHHUd. 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.
OO6uue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA DPA3IUYHBIX CTPYKTYp, 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 I'PaKIaHCKOMW UIEHTUYHOCTH, YBOXKCHUS 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) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

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 YCTOMUYMBOTO 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), PU3NYECKOE 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 €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
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(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIICCTBCHHBIE TMPHU3HAKH MATEMATHYECKUX
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  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

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

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTHI MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul 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 MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BbIpa)kaThb 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 WJEH, HAICJICHHbIE Ha TIIOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAHUS,
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 MMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIMTEIBHBIX MPOLECCOB, UX 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:

MOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

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 MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 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  MHOTOTPAaHHUKH, 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,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOpMYT;

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 kxonity 11 kiaacca oOydaromuiicss 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 COOTHOIICHHS MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00BEMaMuU
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;

NPUMEHATH 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, pemaTrb NPAKTUYECKUE 3a/ladyd, CBA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kommecteo wacon dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NPOrpaMmbl Bcero Koutpobire o0pa3oBaTejbHbIe pecypchl
padoThI
1 BBenenue B ctepeoMeTpuio 23 1
5 BsaumHoe pacronoxenue npsiMbix B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepHeHHI/IIEYJIﬂpHOCTB MPSMBIX U o5
TUTOCKOCTEH B MMPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNe U CUCTEMATH3AIIHS 5 )
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUeE, 06061ueH1:1€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpenue, 0606IIICHI:I€ " 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBo yacos DJIEeKTPOHHbIE
uugpoBbie
Ne n/n Tewa ypoxa Bcero Kontposnubre Oﬁlt)l)a[;OBaTeJleLIe
padoTshI pecypeb
1 OcHoBHbIE NpaBUIIa U300paXKEHNs Ha PUCYHKE IJIOCKOCTH, 1
NapajulesbHbIX OPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3Ka
[ToHsATHS cTepeoMeTpUH: TOUKaA, psiMast, IIOCKOCTb,
9 npocTpancTBO. OCHOBHBIE ITpaBUIIa U300paKEHUS HA 1
PHUCYHKE MJIOCKOCTH, MapajUIeIbHbIX MPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
3 [TonsTHs: nepecekarouuecs MI0CKOCTH, IIEPEeCeKaroInuecs 1
IpsiMasi ¥ MII0CKOCTb; MOJIYIPOCTPAHCTBO
4 [TonsaTus: nepecekaronuecs MIOCKOCTH, EPECEKAIOLINECS 1
IpsiMasi ¥ MJI0CKOCTh; MOJYIIPOCTPAHCTBO
5 MHororpaHH1KH, U300pa’keHUE MPOCTEUIITNX 1
POCTPAHCTBEHHBIX (PUTYp, HECYILIECTBYIOLINX OOBEKTOB
6 MHororpaHHuKH, U300paKeHHEe MPOCTEUIINX 1
MPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOMUX OOBEKTOB
7 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBHSI U3 HUX 1
8 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIAEACTBHSI U3 HUX 1
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBHS U3 HUX.
9 CriocoObl 3a/1aHus IPSIMBIX U TUIOCKOCTEH B MPOCTPaHCTBE. 1
O0603HaueHUs MPSMBIX U TNIOCKOCTEH
N300pakenne ceueHuil mupaMuibl, Kyoa u IpUu3MBl,
10 KOTOpBIE MTPOXOJIAT uepe3 ux péodpa. M3olOpakenue 1
IepeceyeHms MOoJyYEHHBIX INIOCKOCTEN. PackpamBanne
ITOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU
11 N300paxenune ceyeHunit nmupamuabl, Kyoa v pU3Msl, 1

KOTOpBIE MPOXOJAT Yepe3 ux péopa. M3obpaxenue



12

IEPECCUCHU A MOJTYUCHHBIX IUIOCKOCTEH. PaCKpaI_HI/IBaHI/IC
IMOCTPOCHHBIX CEUYCHMI Pa3HbIMU [IBETAMU

N3o00paxkeHne ceueHuit mupamMuibl, Ky0a v IPU3MEI,
KOTOpBIE MTPOXOJIAT uepe3 ux péodpa. Mzobpakenue
MEPECEUCHUS MTOTYUYECHHBIX IIOCKOCTEN. PackpalrBanme
ITOCTPOEHHBIX CEUYEHUU Pa3HBIMU LIBETAMHU

13

14
15

N300paxkeHne ceueHUil MUPaMuibl, Ky0a U MPU3MBI,
KOTOpBIE MIPOXOJIAT uepe3 ux peopa. M3obpaxkenue
nepecevyeHus MoJyIeHHBIX IUIOCKOCTEl. PackpaiinBanue
IMOCTPOCHHBIX ceueHun Pa3sHBIMU LIBETAMU

Mertopa cnenoB i HOCTPOSHHUS CEUEHHM

Meron cnenoB aiis noctpoeHus ceuenuid. CBoicTBa
nepeceyeHuil MPSMBIX U MIIOCKOCTEN

16

Meron cnenoB aiis noctpoeHus ceueHnuii. CBoiicTBa
NepeceyeHmil MPSMBIX U MIIOCKOCTEN

17

[TocTpoeHue ceueHuit B mupamuie, Kyoe rmo TpéM Toukam
Ha pEopax. Co3manne BEIHOCHBIX YEPTEKEHN U 3aMUCh
1aroB MOCTPOSHUS

18

[TocTpoenue cedyeHuii B mupamuie, Kyoe mo TpéM TouKam
Ha pEopax. Co3manne BEIHOCHBIX YEPTEXKEHN U 3aMnCh
1aroB MOCTPOEHUS

19

[TocTpoenue cedyeHuii B mupamuie, Kyoe mo TpéM Toukam
Ha pEopax. Co3manne BEIHOCHBIX YEPTEXKEHN U 3aMUCh
1aroB MOCTPOSHUS

20

[Toctpoenue cedyeHuii B mupamuie, Kyoe mo TpéM TouKam
Ha pEopax. Co3manne BEIHOCHBIX YEPTEKEHN U 3aMUCh
1aroB TOCTPOSHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPIIMOHANIBHBIX 0Tpe3kax. [lomobue TpeyroibHUKOB

22

[ToBropenue nnanumerpun: Teopema Menenas. PacueTsl B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexkax. Mictopus pa3BUTHS
IUIAHUMETPUU U CTEPEOMETPUU
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Kontposbhas padota "Axkcuomsl ctepeomerpun. CeueHnus"

24

B3anMHoOe pacnionoxxeHue npsMbIX B IPOCTPAHCTBE.
CkpeuuBatouecs npsmsele. [IpusHaky ckpeyBaromuxcs
npsMbIX. [TapamienbHble TpsiMble B IPOCTPAHCTBE

25

26

27

28

29

Teopema 0 CyleCTBOBaHUM U €IMHCTBEHHOCTH MPSAMOI
NapaJuIeJIbHON JAHHOU IIPSAMOM, IPOXOJAIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIllel Ha JaHHOU npamoil. Jlemma o
[IEPECEUEHUH MTAPAIIIENBHBIX MPSIMBIX INIOCKOCTHIO

[TapamtenpsHOCTB Tpex MpsMBIX. Teopema o TpEx
HapajuIeJIbHBIX IPSAMBIX. Teopema 0 CKpEeIUBAIOIIUXCS
MIPSIMBIX

[TapannensHoe npoexkTrpoBaHue. OCHOBHBIE CBOMCTBA
MapajuiebHOTO MPOSKTUPOBaHUs. M300pakeHne pa3HbIX
¢buryp B mapayuieIbHON MPOESKIIUN

LenTpanbHas npoeKkuus. YTOJI C COHAIIPaBICHHBIMU
CTOPOHAaMHU. YTOJI MEXAY IPSIMbIMU

3aauu Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C
PacroJI0KEHUEM NPSIMBIX B IPOCTPAHCTBE

30

31

32

33

[ToHsTHS: MapanaenbHOCTh MPSIMOM U MJIOCKOCTH B
npoctpanctie. [Ipu3Hak napayieTbHOCTH MPSIMON U
mockocTH. CBOMCTBA NMapaIeIbHOCTH NPSIMOU U
IJI0CKOCTH

FCOMeTpI/I‘IGCKI/Ie 3aa41 Ha BBIYHMCIICHUC U
A0Ka3aTCJIbCTBO, CBA3aHHBIC C MMAPpAJIJICIIbHOCTBIO ITPAMBIX
U TIJIOCKOCTEH B IMPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOSIIETO Yepe3 JTaHHYIO
MPSIMYIO Ha YepTEekKe U NapajlIeIbHOr0 APYTrod mpsiMoil.
Pacuér oTHOLIEHMIT

[TapannensHas npoeKuus, IPUMEHEHUE ISl TOCTPOCHUS
cedeHuil Kkyda u nmapauienenumnena. CBoiicTBa
napajuieJIenuIneaa 1 mpu3Mbl

34

HapaHJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I MnapajiCJIbHOCTH



JIBYX TIJIOCKOCTEH

TeopeMa 0 MapaJuI€IbHOCTH U €AUHCTBCHHOCTHU

35 IJIOCKOCTH, MPOXOIALIEH uepe3 TOUKy, He 1
MIPUHAJIJICKAITYIO0 TAHHOW MJIIOCKOCTH U CJIE/ICTBUS U3 Heé
CaoiicTBa napamienabHbIX MIIOCKOCTEN: O MapaJlIeIbHOCTH

36 MPSIMBIX TIEPECEUYCHUS TIPH MTEPECEUSHUU IBYX 1
MapajuieJIbHbIX IJIOCKOCTEN TpeThen
CBoiicTBa mapajuIeIbHBIX TUIOCKOCTEH: 00 OTpe3Kax

37 MapajuIebHBIX TPSIMBIX, 3aKITFOUEHHBIX MEXKTY } 1
napauieNbHBIMU IIJIOCKOCTSIMU; O MIEPECEUEHHUH MPSMOIL ¢
JBYMSI ITAPAIICITIBHBIMU TUIOCKOCTSIMH

38 [ToBTOpenue: Teopema [Tudaropa Ha miockocTu 1

39 [ToBTOpEHME: TPUTOHOMETPUS TPAMOYTOIBLHOTO 1
TPEYroJbHUKA

40 CpoiicTBa Ky0a U IPSIMOYTOJILHOTO TapajuIeIeIuIe a 1

a1 Brruncnenue UIMH OTPE3KOB B KyOe U MPSMOYTOJIBLHOM 1
napajuieNienumnesie

42 [lepnieHTUKYISIPHOCTD npﬂMovﬁ u ockocTH. [Ipu3nak 1
MEPIICHIUKYIIIPHOCTH TIPSIMON U TUTIOCKOCTH

43 [IepnenuKyISIpHOCTH npﬂMOIV/”I n mockocty. [Ipn3nak 1
MIEePIEeHIUKYISIPHOCTU MPSIMON U TUIOCKOCTH
Teopema o cyliecTBOBaHUU U €AMHCTBEHHOCTH MPSIMOH,

44 IIPOXOALIEH Yepe3 TOUKY ITPOCTPAHCTBA U 1
MEPICHIUKYIISIPHOM K TUIOCKOCTH

45 [TnockocTH ¥ TepIICHAUKYIISIPHBIC UM MIPSIMBIC B 1
MHOTOTpaHHUKAX

46 [TnockocTu U MepNeHAUKYISIPHBIE UM MIPSIMbIC B 1
MHOTOTpaHHUKAX

47 [lepnennukynsp u HaknoHHas. [locTpoenue 1
MEePIEeHIUKYIIApa U3 TOYKU Ha MPIMYIO

48 [Mepnennukynsip u HakinoHHas. [locTpoeHue 1

NEPNCHAUKYJIApa U3 TOYKH HA IIPAMYIO




49 TeopeMma o Tpéx nepneHANKYIIApax (Mpsmasi ¥ oOpaTHast) 1

50 Teopema o Tpéx nepneHANKYIApax (mpsmasi 1 oOpaTHasi) 1

51 YToa Mexay CKpeUMBarOIIMMUCS TTPSIMbIMHU 1

59 [Touck neprneHIuKyIIpHBIX HPAMBIX € OMOLIbIO 1
MEPICHIUKYIISIPHBIX TUIOCKOCTEH

53 OpTOroHajibHOE MPOCKTUPOBAHHUE 1

54 [TocTpoenue ceueHuii kyoa, MPU3MBI, nPaBI/UILHoﬁ 1
MUPAMHJIBI C TOMOIIBI0 OPTOTOHAILHOU MPOCKITHH

55 [TocTpoenue ceueHuit Kyoa, IpU3MBI, HPaBHnLHOﬁ 1
MIUPAMHJIBI C TOMOIIBI0 OPTOTOHAILHOM MPOEKITNH

56 CumMMeTpusi B MPOCTPAHCTBE OTHOCUTEIHHO TIIOCKOCTH. 1
[T10cKOCTH CHMMETPHI B MHOTOTpaHHUKAX

57 [Tpu3Hak NepHeHIUKYISIPHOCTH MPSMOU U TUIOCKOCTH KaK 1
CIIEJICTBUE CHMMETPUU

58 [IpaBuibHBIE MHOTOTpaHHUKU. Pacuér paccrosHuil OoT 1
TOYKH JI0 TUIOCKOCTH

59 [IpaBuibHBIE MHOTOTpaHHHUKU. Pacdy€r paccTosiHui OT 1
TOYKH JI0 TIIOCKOCTH

60 CriocoObI OyCTHTH MEPHEHANKYIAPBL: CAMMETPHS, CIBHT 1
TOYKH I10 MapaieIbHON IPsIMOi

61 Cnsur no HuenapannenLHoﬁ MPSIMOIA, U3MEHEHUE 1
paccTostHuI

62 KOHTponI)Hasv[ paborta "B3aI/IMH"oe pacrosoKeHue NPSIMbIX 1
1 TUIOCKOCTEH B MPOCTPAHCTBE
[ToBTOpEHME: Yroa MEXKAY MPSIMBIMU Ha TIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOIHHOM TPEYTOJIbHUKE, TEOpEeMa 1
KOCHHYCOB

64 [ToBTOpEHME: YTON MEXKAY CKPEIIUBAOIIUMHUCS TTPSIMBIMU 1
B ITPOCTPAHCTBE

65 I'eoMeTpuyeckre METObI BEIUMCICHHSI YTIIa MEXKTY 1

IMpsAMBIMHA B MHOT'OT'paHHHUKAaX




JByrpanHubiii yroj. CBOMCTBO JUHEHHBIX YIJIOB

66 1
JBYTPAHHOTO yTJIa

67 [lepnenaukynspHeie miockocty. CBOMCTBa B3aUMHO 1
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN
[Ipu3Hak neprneHuKyIIpHOCTH III0CKOCTEH; TeopeMa o

68 NPSIMOI1 TTepeceveHust IByX IIOCKOCTEH 1
MEPIEeHIUKYJISAPHBIX TPEThEH TIOCKOCTH

69 HpﬂUMoyFOHBHBIﬁ napajuiesienunen; Kyo; usMepeHus, 1
CBOWCTBA MPSIMOYTOJILHOTO MapalieNenuIeaa

20 Teopema o JIMarOHAIH NPSMOYTOJBHOTO Napauienenuesa 1
U CJIEJICTBUE U3 Heé

71 CrepeoMeTpHuyecKre U MPUKIIATHBIC 33]]a91, CBA3aHHBIC CO 1
B3aMMHBIM PACIIOJIOKEHUEM TMPSIMBIX U IIIOCKOCTH

79 [ToBTOpEHME: CKPELIUBAIOILIUECS MPSMBIE, MapaijiebHbIe 1
IUIOCKOCTH B CTAHJAPTHBIX MHOTOTPaHHHKAX
[Tapa mapayebHBIX TUIOCKOCTEH Ha CKPEIIUBAIOIINXCS

73 MPSIMBIX, PACCTOSIHUE MEXKY CKPEIIMBAIOIIMMHUCS 1
MPSMBIMA B TIPOCTBIX CUTYAITHSIX

74 PaCCTOfIHI/Ie OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUAE OT 1
MPSIMOM JI0 TIOCKOCTH

75 Brruncnenue paccTosHUN MeXIy CKPELIMBAIOIINMICA 1
MPSIMBIMHU C TIOMOTIBIO TIEPIICHIUKYIIPHON TUIOCKOCTH
TpéxrpaHHblil yroi, HEpaBEHCTBA JIJISl TPEXTPAHHBIX YTJIOB.

76 Teopema [Tudaropa, TeopemMbl KOCHHYCOB U CHHYCOB JIJIsI 1
TPEXTPAHHOTO yria

77 DneMeHTHI CPepruIecKOil TEOMETPHH: Te€0/Ie3UUECKIe 1
JINHUY Ha 3eMJie

78 KonTponbnas pabota "Yrisl u paccrosiHus" 1

79 CI/ICTeMaTI'/'ISaIII/IH 3HaHU "MHOTOIrpaHHUK U €ro 1
AJIEMEHTHI

80 [Mupamupa. Buael nupamua. [IpaBunsHas nupamuaa 1

81 ITpusma. IIpsimMast u HakiOHHas npu3Msl. [TpaBuiibHas 1



npu3Ma
82 [Ipsmoit napamienenunes, TpSIMOYTOJIbHbBINA 1
napaJiesienunes, Kyo
83 Brinyxiible MHOrorpanHuku. Teopema Oitiiepa 1
84 Brinyxiible MHOrOrpanHuku. Teopema Oitniepa. 1
[IpaBusbHBIE U IOTYIPABUIBHBIE MHOTOTPAHHUKU
85 Kontponbnas padora "MHororpanHuku" 1
86 [ToHATHE BEKTOpA HA IJIOCKOCTH U B POCTPAHCTBE 1
87 CymMa BEKTOpPOB 1
88 Pa3znocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
91 Paznoxenne BEKTOpA 110 0asucy Tpéx BEKTOPOB, HE 1
JISKAIIUX B OJIHOM TUIOCKOCTH
92 CkaisipHOE TIPOU3BEICHUE 1
93 Brruuciienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 [Tpocreiimme 3a1aun ¢ BEKTOpaMH 1
95 [Tpocreiimme 3a1aun ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
98 O0600611eHre U crucTeMaTu3alys 3HaHU! 1
99 O0600611eHre U crucTeMaTu3alus 3HaHU! 1
100 HToroasi KOHTpOJIbHAsA paboTa 1
101 HToroasi KOHTpoJIbHAs paboTa 1
102 O06001IeHre U cucTeMaTH3alus 3HaHU! 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
Newn Tema ypoka Kourponr  Ilpakruy  uupposbie
Bcero HbIE ecKHe o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
1 [ToBTOpenue Tembl "KoopauHaThl BEKTOpa HA MIIOCKOCTH U B 1
npocrpaHcrae”
2 [ToBTOpenue Temsl "CkansipHO€E IPOU3BEAECHUE BEKTOPOB" 1
3 [ToBTOpEeHMe TeMbl "Bbruncienue yria Mex1y BEKTOpaMu B 1
npocTtpaHcTae"
4 [ToBTrOpenue Temsl "YpaBHEHUE TPAMOIL, MPOXOALICH 1
yepe3 JABE TOUKH"
5 YpaBHEHHE MIJIOCKOCTH, HOPMaJlb, YPaBHEHHE MIJIOCKOCTH B 1
OTpe3Kax
6 VYpaBHEHME IIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B 1
OTpe3Kax
7 BexTtopHoe npousBeneHue 1
8 JIuneiHble HEPAaBEHCTBA, JINHEHHOE TPOTPAMMHUPOBAHHE 1
9 JIuneiHble HEPAaBEHCTBA, JINHEHHOE TPOTPAMMHUPOBAHHE 1
10 AHanUTHYECKHE METOJIBI pacuéTa yriia MeXy MPsSMbIMH B 1
MHOTOTpaHHUKAX
11 AHanuTHyecKnue METOBI pacuéTa yrila MeXy INIOCKOCTAMHU 1
B MHOTOTpaHHUKAaX
12 ®dopmysa pacCTOSHUS OT TOUKH JI0 TNIOCKOCTH B 1
KOOpAMHATax
13 HaxoxxJeH1re pacCTOsSHUM OT TOUKH JI0 TNIOCKOCTH B KyOe 1
14 Haxoxc;[eHIEe paccTOsSHUM OT TOYKHU J0 IVIOCKOCTH B 1
MIpaBWJIbHON MHUpaMuse
15 KonTponbhas pabota "Ananuruyeckas reometpus” 1 1
16 CeueHnsi MHOTOIPaHHUKOB: CTaHAAPTHBIE MHOTOTPAaHHUKHU 1




17

Ceuenus MHOI'OI'PaHHUKOB: METOA CIEO0B

Ceuenus MHOI'OI'PaHHUKOB: CTaHAAPTHBIC IIJTIOCKOCTH,

18 o
MepeceyeHMs MPSMBIX U TIOCKOCTEH

19 [TapannenbHbie IPSIMbIE U TUIOCKOCTH: MapaJlIeIbHbIC
CCUCHHS

20 [TapannenbHbie TPSMbIC U TUIOCKOCTH: PACYET OTHOIICHHH

21 [MapannenbHbie TPSMBIC U TUIOCKOCTH: YTIIBI MEXKTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMHU
[eprieHAUKYIISPHBIC IPSMbBIE H TUIOCKOCTH: CTaHIAPTHBIC
Mapbl NEPICHIUKYISIPHBIX TUIOCKOCTEH U TPSMBIX

22 y. ,
CUMMETPHUU MHOTOTPaHHHUKOB

23 [eprieHAUKYIISpHBIE PSMBIC U IDIOCKOCTU: TEOPEMa O TPeX
MIEPIICHIUKYIIIPaxX

24 [TeprieHIUKYISIPHBIC TIPSMBIC U TUIOCKOCTH: BBIYHCIICHUS
JUITMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHUE: MIIOIA U MHOTOYTOJIBHUKOB, (POPMYJIBI JJIs1
TIoIaaeH, COOOpaKeHHS TOT00MS

26 [ToBTOpEeHME: TUIOMIAAN MHOTOYTOJIEHUKOB, (DOPMYJIBI JIsI
iomaaen, cooopaxeHus mogoous

97 [ToBTOpEHME: MIOMIAIN MHOTOYTOJIBHUKOB, (DOPMYIIBI [T
iomaaen, cooopaxeHus mogoous
[Tnomaau ceyeHnit MHOTOTPAaHHHUKOB: TTIOIIATN

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs
nmoaoous
[Tnomaau ceyeHnit MHOTOTPAaHHUKOB: TIIOIIATN

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEeHUS
nmoaoous

30 KonTponbnas pabota "[loBTOpeHNE: MHOTOTPAHHUKH,
CEYEHHUS] MHOTOI'PAaHHHUKOB"

31 O65BEM Tema. O0BeM IPSIMOYTOJILHOTO MapajuieenuIe 1a

30 3amaun 00 yaBoeHUH KyOa, 0 KBaJparype Kyoa; o

TPUCEKLIUH yTia




CTCpCOMeTpI/I‘ICCKI/Ie 3aJa4u, CBA3aHHBIC C 00BEMOM

33 MPSIMOYTOJIBHOTO MapasuiesienuIe/ia .

34 [TpuknanHbie 3a1a4u, CBSI3aHHBIC C BRIYUCICHHEM 00BEMaA 1
MIPSIMOYTOJIBHOTO NTapasuiesienumneia

35 O06BEM TPSIMOM TPU3MBI 1

36 CrepeoMeTpuyecKre 3aa4u, CBI3aHHbBIE C BHIYUCIICHUEM 1
00BEMOB MPSMON TPU3MBI

37 [TpuknanHeie 3a1a49u, CBSI3aHHBIC C 00BEMOM MPSIMOI 1
MIPU3MBI

38 Brruncnenne 00bEMOB TEIT ¢ TIOMOIIIBIO ONPEACTIEHHOTO 1
unTerpana. O6bEM HAKIIOHHON MPU3MBI

39 Brruncnenme 00bEMOB Tell ¢ TOMOIIBIO ONPeeIEHHOTO 1
uHTerpana. O6bEM NUpaMu/Ibl

40 ®opmyna 06bpéMa mupamuiel. OTHOIIEHHE 00BEMOB 1
MUPaMH]I C OOIIHUM YTIIOM

a1 ®opmyna 00béma nupamuibl. OTHOIIEHUE 00HEMOB 1
MUPaMUJL C OOIIUM YTIIOM

42 CTGpGOMG’i‘pH‘I@CKI/Ie 3a/1auu, CBA3aHHbIE C 00bEMaMU 1
HaKJIOHHOM MpPU3MBbI

43 CrepeoMeTpuuecKre 3aauu, CBI3aHHbIE ¢ 00bEMaMu 1
MU PAMHU/TBI

44 [Tpuknanueie 3ana4yn mo Teme "OOBEMBI TeN", CBI3aHHBIE C 1
00BEMOM HAKJIOHHON MPU3MBbI

45 [Tpuknagueie 3agaun o Teme "OOBEMEBI TeN'", CBA3aHHBIE C 1
00BEMOM MTUPAMHU/TBI

46 [Tpumenenne 00HEMOB. BrluricieHue pacCTOSTHUS 10 1
TIJIOCKOCTH

47 KonTponbhas pabota "O6bEM MHOTOrpaHHUKA" 1

48 HI/IJ‘II/IH)IpI/I‘—IeCKaZ[ MOBEPXHOCTh, 00pa3yrolue 1
LHUJIUHIPUYECKOW MOBEPXHOCTH

49 Humunap. [psimoit kpyroBoit munuuap. [nomane 1




IIOBEPXHOCTU HUIMHIAPA

Konunyeckas noBepXxHOCTh, 00pa3yromre KOHUYECKOM

50 1
nosepxHoctu. Konyc

51 Ceuenrnie KOHYyCa MJIOCKOCTHIO, TAPAJUICTLHOM MIIOCKOCTH 1
OCHOBaHMUS

50 VYceuénnsiii konyc. M300pakeHre KOHYCOB U YCEUEHHBIX 1
KOHYCOB

53 [Tnomans 60K0BOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH 1
KOHYca

54 [Tnomans 60KOBOI MOBEPXHOCTH U IMOJTHOM MOBEPXHOCTH 1
KOHYca

55 CrepeomeTpHruecKHe 3aa4 Ha JI0Ka3aTeNLCTBO 1 1
BBIYHCIICHHE, TOCTPOCHUEM CCUCHUI ITUIMHIIPA, KOHYCa

56 CrepeoMeTpHuyecKre 3aa91 Ha JI0Ka3aTeNbCTBO 1 1
BBIUHCIICHHE, TIOCTPOCHUEM CEUCHUN IIMIMHIIPA, KOHYyCa

57 [Tpuknagubie 3a1a4m, CBSI3aHHbBIE C IIUIHHIPOM 1

58 [Tpuknagubie 3a1a4m, CBSI3aHHbBIC C IIUIHHIAPOM 1

59 Cdepa u map 1

60 [Tepeceuenue cheprr 1 mapa ¢ miockocteto. Kacanue mrapa 1
1 cdepbl IOCKOCThI0. Bua u nzobpaxenue mapa

61 [Tepeceuenue cepsl u mapa c miaockocteto. Kacanue mapa 1
U cdepbl IIOCKOCThI0. Bua 1 nzobpaxenue mapa

62 VYpasaenune chepsl. [Ltomans chepsr u e€ gacte 1

63 Cummerpus chepsl u mapa 1
CrepeoMeTpHUeCKre 33]]a9d Ha JI0KA3aTeILCTBO U

64 BBIUHCIICHHE, CBSA3aHHbBIE CO C(epoil U MapoM, TOCTPOCHUEM 1
HX CEYEHHH IIOCKOCTHIO
CrepeoMeTpHuuecKre 3aJa4i Ha JI0Ka3aTeIbCTBO U

65 BBIYHCJICHHE, CBSI3aHHBIC CO C(hepold U IIapoM, TTIOCTPOCHHUEM 1
HX CEYEHHH IIOCKOCTBIO

66 [IpuknanHblie 3a1a4m, CBsI3aHHBIE CO c(hepoi U IapoM 1




HOBTOpeHI/IeZ OKPYXHOCTDb Ha IINIOCKOCTHU, BBIYHCJICHUA B

67 OKPY>KHOCTH, CTaH/IAPTHBIE MO 100U 1
68 Paznuunbie KOMOMHAIMY TEJ BpAIIEHUs] © MHOTOTPaHHUKOB 1
69 3amauun no Teme "Tena v MOBEpXHOCTH BpaleHus" 1
70 3anaun o Teme "Tena U MOBEPXHOCTH BpalieHUs" 1
71 KonrtponbHast pabota "Tena 1 moBepXHOCTH BpameHus" 1
12 O6bEM mumuHapa. Teopema 06 00bEME MPAMOTO MIJIUHIIPA 1
73 Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO ONPeIeIEHHOTO 1
unterpana. O6bpéM KoHyca
74 [Tnomanu 60KOBOM U MOTHOM MOBEPXHOCTU KOHYCA 1
75 CrepeomeTpruecKkue 3aa4u, CBsI3aHHbIE C BEIUUCICHUEM 1
00BEMOB IMITUHIPA, KOHYCA
76 HpI/IKJ'Ia,I[HHeUBa,Ha"l'I/I o TeMe "OOBEMBI U ILIOIIAIU 1
MMOBEPXHOCTEN T
O0BéM mapa u mapoBoro cexropa. Teopema 06 00bEME
77 mapa. [Inomans ceprr. CTepeomeTpudeckue 3a1aqm, 1
CBSI3aHHBIC C BBIYUCIICHHEM 00BEMOB I1apa, HIAPOBOTO
CEerMeHTa M IIapOBOr0 CEKTOpa
[Ipuknagueie 3agaun o Teme "OOBEMEBI TeN'", CBA3aHHBIE C
78 00BbEMOM 11apa U mIomabio cepsl. COOTHOIIEHUS MEXTY 1
TJTOIA SIMU TTOBEPXHOCTEN U 00bEMaMH TOTOOHBIX TeJ
[TogoOuebIe Tena B mpocTpancTBe. M3menenne o0b€Ma npu
79 nonobun. CTepeoMeTpuuecKre 3aa4u, CBI3aHHBIE C 1
BBIYMCIICHHEM 00BEMOB TEJ U IUIOIIAIeH TOBEPXHOCTEN
80 KOHTpOJ'II)Hafv[' pabota "[Inomany moBepXHOCTU U 0OBEMBI 1
KPYTJIBIX TEJ
81 JBmxenust npoctpancTBa. OtoOpaskenus. J[BrkeHus u 1
paBeHCTBO (puryp. OO1IHE CBOMCTBA ABMIKEHUN
Buapl nBukeHnil: napamiebHbII NEPEHOC, IEHTPaTbHAS
82 CUMMETpHUS, 3epKaTbHAsI CHMMETpPHUS, TOBOPOT BOKPYT 1

psAMOI




83

[IpeobpazoBanus noxoous. [Ipsmas u chepa Ditnepa

84 ['eomerpuyeckue 3a1aun Ha IPUMEHEHUE JTBUKCHUS
85 Kontposbnas padota "BekTopsl B mpocTpaHcTse"
O6o6maromee moBTopeHue 11 MoHATHIT U METOZOB Kypca
86 reomerpun 10—11 kmaccoB, cucreMaTu3anus 3HAHHIA:
"[TapaiienbHOCTD NPSIMBIX M TJIOCKOCTEN B MpOCTpaHcTBe"
Ob6o6maromee moBTopeHue 11 MoHATHII 1 METOZOB Kypca
87 reomerpun 10—-11 knaccoB, cucremarusanus 3HaHUM:
"BekTopsl B mpocTpancTse"
O6o6mmatomee mopropenue 11 MOHATHI U METOIOB Kypca
88 reomerpuu 10—11 kitaccoB, cucremMaTu3amus 3HaHUM:
"BexTopsl B mpocTpancTae"
O6o6mmatomee moBropenue 11 MoHATHI U METOIOB Kypca
89 reomerpun 10—11 knaccoB, cucreMaTu3anus 3HaHUK:
"O6beM MHOTOTpaHHUKA"
O6o6matomee moBropenue 11 MoHATHI U METOIOB Kypca
90 reomerpuu 10—11 kitaccoB, cucremMaTu3amus 3HaHUM:
"O6beM MHOTOrpaHHuKa"
O6o0mmaroiiee moBTopeHue 11 moHATHIT 1 METOZIOB Kypca
91 reomerpun 1011 kaccoB, cucremMaTu3anus 3HAHUIA:
"[Tmomany MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET"
O6o0maroiiee moBTopenue 11 moHATHIT 1 METOZIOB Kypca
92 reomerpuun 10—11 knaccos, cucremMaruzanus 3HaHUM:
"[Mmomany MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET"
93 HToroasi KOHTpoJIbHAsA paboTa
94 HroroBas koHTpoNbHas paboTa
95 [ToBTOpEeHME, 06001IeHNE U cUCTeMaTH3allvsl 3HAHUN
HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B
96 Pa3BHTHU COBPEMEHHBIX HH)KCHEPHBIX W KOMITBIOTEPHBIX
TEXHOJIOTUH
97 HcTopust pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ pOoJib B

Pa3BUTHUU COBPEMEHHBIX HHKCHCPHBIX U KOMIIBIOTCPHBIX




TEXHOJIOTUN

98

Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

99

Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

100

Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

101

HcTopus pa3BuUTHS CTEpEOMETPUH KaK HAYKH U €€ pOJib B
Pa3BUTUHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

102

Hctopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B
Pa3BUTUH COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




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

MareMatuka: anredpa v Hayajia MaTeMaTHYEeCKOro aHallu3a, FTeOMETPHUS.
I'eomeTpus. 10-11 knacc. YueOoHuk. bazoBbii U yriyOnEHHBIN YPOBHH/
Atanacsu JI.C., byry3os B.®., KagomiieB C.b. u ap. ;AKiinoHepHOE 00111€CTBO
"U3naTenwctBO "[IpocBemienue"

['eomerpus. unaktuaeckue matepuaisl. 10 kinacc. ba3oBbliil 1 mpoUiIbHBIM
ypoBHu./b.I". 3uB; Axunonepnoe oo6mectBo "M3narensctBo "[IpocBemenne”
['eometpust. JIunaktudeckue matepuaisl. 11 kinacc. bazoBbiit 1 mpoduIbHBIM

ypoBHu./b.I". 3uB; AknnonepHoe obmectBo "M3narenscTBo "[Ipocsemnienue”

METOANYECKHUE MATEPUAJIBI JIJISA YUUTEJIA
Meroanyeckoe mocooue K nNpeIMeTHOW JIMHUU Y4eOHUKOB T10 TeoMeTpud JI.

C. AranacsH, B.®.byty3oBa, C.b.Kagomuesa u ap.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru



