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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00Oy4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznyeckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0EClEeUeHHE  BO3MOXXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TIE€OMETpUUM Ha YIriayOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

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

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

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKMA M Te€ja BpalleHUs, KOHCTPYHUPOBATH TI'€OMETPUUYECKHE
MOJENH;

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

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTEeIbCTB M aJrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBAaHNY MaTEMATUIECKUX YTBEPKIACHUHN U POJIM aKCHOMATHKHU B TIPOBEACHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBFHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMil, UCCIEIOBAHUS TMOCTPOCHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema Bpamenus», «BekToppl U KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHHEM TIPUHITUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus juis auddepeHuHaniu  00ydeHHS,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

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

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIPsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIEHIMKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBolicTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojbHas nUpamujaa,
npaBwibHas W yced€HHass mnupamuabl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBiieHne O NpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa3Ip,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpaslOXKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIIOHHOW TPU3MBI, MIIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M M1apoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BNUCAHHOW B MHOTOTPAHHUK WIH TEIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON IEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
CHUCTEMa KOOpAUHAT B npocTpaHcTBe. Koopauuatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakeHus. [[BW)KEHUS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauieNbHBIA TEPEeHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNpPOCHI M APYroe), yYMEHUe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKOM UIEHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, 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/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH 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,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ/1a4 MaTeMaTUHYECKOW 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, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue 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
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX 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 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCJIEN0BATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
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
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTHI HHPOPMAIMK, 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 CaMOCTOSITEITEHO
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,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
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.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranusanms:



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

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIMTEIBHBIX MPOLECCOB, X PE3YJIbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

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

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONM U WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
00001aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSM, CHOPMYITHMPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

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

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

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

e CTPOUTH CEYECHUS MHOTOIPAHHUKOB PA3IUYHBIMU METONAMH, BBIIOJHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3adaud Ha JOKAa3aTeIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIO’)KHOCTH;

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

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

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEAJIbHBIE CUTYallMM, MPUMEHATh H3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH M TeopeM, ammapara aiareOpbl, 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:



CBOOOJITHO OMEPUPOBATh TMOHATHUSIMH, CBS3aHHBIMU C IUJIMHAPUYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UWIUMHAP, KOHYC, cdepa W map)
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

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

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

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU TIOBEPXHOCTEN U 00BEMaMU
ITOTO0OHBIX TEN;

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

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3a4a4l Ha BBIUUCICHHUE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300pa)K€HWsT MHOTOTPAaHHUKOB M TEJ BpalleHUs IMpHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienTbHO U NEPHEHIUKYISIPHO OCH), CEUCHUSI KOHYca (TapajuiebHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH NMPOTPAMMHBIE 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, CBOHCTBA B IpPOILIECCE IIOMCKA  PELICHUS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE 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 dyeKkTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 Bseznenue B ctepeoMeTputo 3) 1 https://ege.sdamgia.ru/
5 BsaumHoe pacrnonoxeHue npsiMbix B 5 https://ege.sdamaia.ru/
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 21 1 https://ege.sdamaia.ry/
MIPOCTPAHCTBE
IT
4 epHeHHHIfyMpHOCTL HIpAMEIX M 21 1 https://ege.sdamgia.ru/
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIiabl ¥ paccTosIHUA 16 1 https://ege.sdamgia.ru/
MHororpaHHHKU 13 1 https://ege.sdamgia.ru/
BekTops!l B IpocTpaHcTBE 12 1 https://ege.sdamgia.ru/
8 HOBTOPGHI/IG, 0000IIIeHHE U CHCTEMAaTH3aIlH 8 1 https://ege.sdamaia.ru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7
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11 KJIACC

KoJunyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTesbHbIE pecypchl
padoTshI
IT
1 OBTOPCHHC, O6O6meHPUIe 1 15 1 https://ege.sdamgia.ru/
cucreMarui3anuvs 3HaHUN
2 AHamUTHYECKass TEOMETPHS 17 https://ege.sdamgia.ru/
3 Tena Bpamenus 20 https://ege.sdamgia.ru/
4 O6bEM MHOTOTpaHHHKA 17 https://ege.sdamgia.ru/
I1 0bé
3) HOTHAI TIOBEPRHOCTI 1 ODBEMET 11 1 https://ege.sdamgia.ru/
KPYTJIBIX TEII
6 JBr>xeHus 7 1 https://ege.sdamgia.ru/
I1 06006
7 OBTOPEETS, 009 meHI:Ie " 15 1 https://ege.sdamgia.ru/
CUCTeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

HcTopus pa3BUTHS MIIAHUMETPUU U

1 crepeomerpun. [loBTOopenue: 1
napajuieJIbHbIE MPSIMbIC Ha TIJIOCKOCTH.
[ToBTopenue: Teopema Iudaropa Ha

2 IJIOCKOCTH, TPUTOHOMETPHS 1
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA.

3 [ToBTOpEHUe: MO MIIOCKUX (pUTyp. 1
[ToBTOpenue mnanumerpun: Teopema o

4 [IPOIOPLIMOHANIbHBIX oTpe3kax. [Tonobue 1
TPEYTrOJIbHUKOB

5 CrapToBas quarHocTHKa (BXOJHOM 1
KOHTPOJIb)

5 AKCHOMBI CTEPEOMETPHUU U TIEPBbIE 1
CJIEJICTBHS U3 HUX

7 AKCHOMBI CTEPEOMETPHUU U TIEPBbIE 1
CJIEJICTBHS U3 HUX
Pemrenue 3anau no reme "AKCHOMBI

8 crepeoMeTpun. Hekoropele ciencTus u3 1
akcuoM".

9 Pemenue 3anau no reme "AKCHOMBI 1

CTCPCOMCTPHU. HeKOTOpLIe CICACTBUA U3




akcrom"

10

11

12

13

Pemrenue 3agad mo reMe "AKCHOMEI
CTEPEOMETPUHU U HEKOTOPBIE CIICJICTBUS U3

Hux"

B3aumnoe pacrosoxeHue npsiMbix B
npoctpanctse. [lapamiensHbie npsiMbie B
MIPOCTPAHCTBE.

Teopema o CyiecTBOBaHUH U
€IMHCTBEHHOCTH TIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOMU, MPOXOASILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIICH Ha JaHHOMN
npsMoii. Jlemma o epecedeHuH
MapajuieIbHBIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTH TpeX MpsMBIX. Teopema o
TpEX MapauIeNbHBIX MPSIMBIX.

14

CkpemuBaronuecs npsimeie. Teopema o
CKpCHIMBAIOINXCA IPSAMBIX.

15

16

Pemenue 3amau mo teme "B3anMHoe
pacnosoKeHue NpsMbIX B IpocTpaHcTBe"

3&,[[3.‘11/1 Ha JOKa3aTCJIbCTBO U
HUCCICIOBAHUC, CBA3AHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

17

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napaieIbHOCTH IPSIMOH U
IIJIOCKOCTH

18

FeOMCTqueCKHe 3aa41 Ha BBIYMCIICHHUEC U




JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

19

20

21

22

23

24

[TapannensHble muockoctu. Ipusnaku
[apajuIeIbHOCTH JBYX IJIOCKOCTEN

CaolicTBa napajuielbHbIX IJIOCKOCTEH: O
MapajuIeIbHOCTH TPSIMBIX TIEPECEUCHUSI TIPU
MePECEUCHNH IBYX NapaJlieabHbIX
IIJIOCKOCTEN TpeThen

CaoiicTBa napamienbHbIX MIIOCKOCTEH: 00
OTpe3Kax MmapasuieIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEX]TY MapaieIbHBIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JIBYMSI TTapaJUICIbHBIMU TUIOCKOCTSIMH

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, ITPOXOSIIEH
yepes3 TOUKY, He MPUHAIICKALYIO TaHHON
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

MHororpaHHuKH, H300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINUX O0HEKTOB
MHororpaHHuKH, U300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIUX O0HEKTOB

25

N300paxenune cedyeHuit nmupamuabl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pé6pa. NzobOpaxkeHune nepeceueHust
MOJTyYEeHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUEHHUH Pa3HBIMH LIBETAMH




26

27

28

29

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPHU3MBI, KOTOPBIE MPOXOIST Yepe3 MX
pé6pa. N3o0pakeHune nepecedeHus
MOJTyYCHHBIX TUIOCKOCTEH. PackparmBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 MX
pé6pa. N3o0pakeHune nepecedeHus
MOJTYYSHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300paxkeHne ceueHui mupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYSHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

[TocTpoenue ceveHwmii B mupamuie, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
IIOCTPOEHUS

30

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

31

32

33

Mertoa cnesoB AJist MOCTPOEHUS CeUEHUN

Mertona cnenoB Uit TOCTPOCHUS CEUYECHHUM.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

Meton cieoB U1l IOCTPOEHUS CEUEHUM.
CaolicTBa niepece4eHnii NpsSIMbIX U




IJIOCKOCTEN

34

35

36

37

[TocTpoeHue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEkKE U
MapaJJIENBHOIO IPYrou npsmout. Pacuér
OTHOLIEHUI

[TapamnenpHOE NIPOEKTUPOBAHMUE.
OcHOBHBIE CBOWCTBA APAJUIEIBLHOTO
npoekTupoBanus. 300pakeHue pazHbIX
¢buryp B mapayuieIbHON MPOCKIINN

[TapannensHas MpoeKus, MPUMEHEHHUE IS
MIOCTPOCHHUSI CEYCHHI KyOa U
napasenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

KonTponbnas padota Nel mo teme
"Axkcuomsl crepeomeTpun. Ceuenus"

38

[lepneHMKyIAPHOCTD NPSMOM U
IJI0CKOCTH. [IpU3Hak nepneHuKyIs[pHOCTH
IIPSIMOM U INIOCKOCTHU

39

40

41

[lepneHMKyYIAPHOCTD NPSMOM U
IJI0CKOCTH. [IpHU3Hak nepneHuKyIspHOCTH
MPSAMON U TIIOCKOCTH

TeopeMma o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX

42

[InmockocTH U nepreHINKyIsIpHbIE UM




IMpsAMBIC B MHOTOTpaHHHUKaX

[Tepnienaukymnsipubie maockoctu. CBOMCTBA

43 B3alMHO NEPIEHIUKYJISPHBIX MNIOCKOCTEN
[Ipu3Hak nepneHuKyJIIpHOCTH

44 IJIOCKOCTEH; TeopemMa 0 mpsiMoi
IIEPECEYECHUS IBYX IIJIOCKOCTEN
NEPIEHIUKYIIAPHBIX TPEThEN IUNIOCKOCTH

45 CBoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuleJenune1a

46 [lepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIAPA U3 TOUYKU Ha IPSIMYIO

47 [lepnennukynsap u HaknoHHas. [loctpoenue
NIEPIEHIUKYJIApA U3 TOYKU Ha IPAMYIO
CriocoObl OIyCTUTh NEPIIEHANKYISAPBIL:

48 CUMMETpPHUS, CABUI TOUKHU 110 NapaJlJIeIIbHON
psAMON

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpartHast)

50 Teopema o Tpéx nepreHANKyIsApax (Mpsmas
u oOparHast)

51 ITonck neprneHauKyISApHBIX MPSAMBIX C
MTOMOUIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN

52 OpToroHajibHOE MPOCKTUPOBAHUE

53 [IpssMo#t napaienenunen, NpsMoyroJIbHbIN
napaiesnenunes, Kyo
[Toctpoenue ceuennii kyoa, MpU3Mbl,

54 [IPaBWJIBHOM NMUPAaMUABI C TIOMOILBIO

OpTOFOHaHBHOﬁ IpOCKINHU




55

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
MPaBUWJILHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHON TPOEKINH

56

57

58

[Ipu3Hak neprneHAuKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIICCTBUE CUMMETPUU

CrepeoMeTpuuecKre U MpUKIaIHbIC
3aJlauM, CBA3aHHbBIE CO B3AUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

KonTponbnas pabota No2 mo teme

"B3aumMHoO€ pacronokeHne MpsMbIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

59

[loBTOpEHME: CKpELIMBAIOLIUECS PSMBIE,
napaJiesIbHble INIOCKOCTH B CTaHIapPTHBIX
MHOTI'OI'paHHHMKaxX

60

[enTpansHas npoekuus. Yroui ¢
COHAIIPABJIICHHBIMUA CTOPOHAMH. YTOII
MEXy IPSIMbIMU

61

62

Yron Mexay CKpeIHUBarOIIUMHACS
TPSIMBIMH

IloBTOpEHME: Yron Mexay
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

63

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEUIMBAIOIINXCSA MPSAMBIX, PACCTOSIHUE
MEXTY CKPEIUBAIOIUMUCS TPSIMBIMU B
MIPOCTHIX CUTYAIUIX

64

Beruncnenue pacctosHuA MEXIY
CKPELIMBAIOIIUMHUCS IPSIMBIMH C IIOMOIIBIO




MEPIEHANKYISIPHON NIIIOCKOCTH

FGOMeTpI/I‘I€CKI/IC METOJAbI BEIYUCIICHUSA

05 yria MeXJy NPsIMbIMA B MHOTOI'PaHHUKAX

66 CaBur no HenapauieIbHOW MpsiMOH,
U3MEHEHHE PACCTOSIHUN

67 PaccTosiHMe OT TOUKH /10 IIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH

68 JByrpanubiii yroja. CBONCTBO JUHEHMHBIX
YIJIOB JIBYTPAHHOIO yriia
IToBTOpPEHME: TPUTOHOMETPHS B

69 IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB
TpéxrpaHHblil yroi, HEpaBeHCTBaA s

20 TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTO yIiia
[IpssmoyronbHbBIN Napasuienenunes; Kyo;

71 MU3MEPEHMS], CBOMCTBA IPAMOYTOJIBHOTO
napajuiesnenuneaa

79 Boruncnenue UIMH OTpe3KOB B KyOe U
MPSIMOYTOJIBHOM Tapajuiesenure/ie

73 Teopema o nuaroHanu NpsAMOYrojabHOTO
napajuleJIENUIEeNa U CIEICTBUE U3 HEE

72 KonTponbnas padota Ne3 no teme "Yriasl u
paccrostHus"

75 Brinyxiible MHOrOrpanHuku. Teopema
Ditnepa

76 Brinyxkiible MHOrOorpanHuku. Teopema




Olinepa. [IpaBunbpHbIe U NOIYIIpaBUIIbHBIE

MHOTOI'PaHHUKHU

o [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér 1
PacCTOSTHUN OT TOYKH JI0 TUIOCKOCTH

78 IIpaBuabHBIE MHOTOTPAHHUKHU. Pacuér 1
paccTOSIHUN OT TOYKH [0 INIOCKOCTH

79 [Ipusma. IIpssmast 1 HaAKJIOHHAS IPU3MBIL. 1
IIpaBusibHas npusMa

80 [Tpu3ma, mromanb NOBEPXHOCTH MPU3MBI. 1

81 [Ipusma, penieHue 3aaad.

82 [Tupamupa. Bunsl nupamuy. [IpaBunbnas 1
nupaMuia

83 VYceuénnas nupamuaa

84 [Mupamua, pemenue 3auay.
CummeTpus B IPOCTPAHCTBE OTHOCUTEIBHO

85 miockocTH. [Imockoctu cummerpuii B 1
MHOTOTpaHHHKaX

86 CucremaTtuzanus 3HaHuN "MHOrorpaHHUK 1
U €T0 JIEMEHTHI"

87 KonTponbnas padora Ne4 no teme 1
"MHororpaHHuKku"

88 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

89 PaBeHCTBO BEKTOPOB. 1

90 CymMa BEKTOpPOB 1

91 Pa3nocTh BekTOpOB 1

92 YMHOXEHHE BEKTOpa Ha YHCIIO 1




93

KomiutanapHbIe BEKTOPBI.

94 [IpaBuno mapamnenenurnena

95 Paznoxxenue Bexkropa no 6a3Hc3ul TpEX 1
BEKTOPOB, HE JISKAIIUX B OAHOH IJIOCKOCTH

96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu

97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1

98 [Ipocreiimme 3a7auu ¢ BEKTOpaMu

99 KonTponbnas pabota N5 mo teme 1
"BekTops! B npocTpaHcTse"

100 O0o001IeHNe U CHCTeMAaTU3alNs 3HAHUN

101 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1

102 Hrorosas koHTpoJIbHAsI paboTa

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka KoHTpoabHbIe uuppoBbie
Bcero oOpa3oBaTe/ibHbIE
padoTshI pecypenI
1 IToBTOpEHueE: MIOIA 1 MHOTOYT OJIbHUKOB, 1
(bopMyIbl IS III0IIAEH.
5 [loBTOpEHME: Yron Mexay KacaTelnbHOU U 1
XOPJI0H.
3 [ToBTOpEHME: 1BE TEOpEMBI 00 OTpe3Kax, 1
CBSI3aHHBIX C OKPY>KHOCTBIO.
4 [ToBTOpEHue: yribl ¢ BepIIMHAMU BHYTPH 1
U BHE Kpyra.
5 [ToBTOpEHME: BIMCAHHBIE U OIIMCAHHbBIE 1
YeThIPEXYTOJIbHUKY.
6 [ToBTOpEHME: TEOpPEMA O MEAUAHE. 1
7 IToBTOpeHue: Teopema 0 OUCCEKTpHUCe 1
TPEYrOJIbHUKA.
8 [ToBTOpEeHue: GopmyIsl oA 1
TpeyrojbHuKa, popmyina ['epoHa.
9 IToBTOpEHME: 3anaua Dinepa. 1
10 IToBTrOpenue: Teopema MeHenasi.
11 IToBTOpEeHME: TeopeMa YeBkl. 1
12 IloBTOpEHME: IPUMEHEHHNE TEOPEM 1
Menenas u Yessl.
13 [ToBTOpenwue: amnurnc, runepdona u 1

napabora.




[ToBTOpeHue: auuIc, runepbosna u

14
napabora.
KonrtponsHas padora Nel mo reme

15 "[loBTOpEHMNE: HEKOTOPHIE CBEJICHUS U3
IUIaHUMETpUH"

16 [IpsiMoyronbHas cucreMa KOOpJHHAT B
IIPOCTPAHCTBE.

17 Koopaunats! BekTopa.

18 CBs3b MEXTy KOOpAMHATAMH BEKTOPA U
KOOpJAMHATAMH TOYEK.

19 [Ipocreiiume 3agaun B KOOpAMHATAX.

20 Pemrenue 3amau B KoopiMHATAX.

21 VYron mexay Bektopamu. CkasipHoe
IIPOU3BECHUE BEKTOPOB.

99 CkansipHoe Mpou3BeIeHUE BEKTOPOB B
KOOp/AMHATaXx.

93 Brrauciienue yrioB Mexy IpSIMBIMHA U
TUTOCKOCTSIMH.

24 Pemienue 3a1a4 Ha HAXOX/IEHUE YTJIOB
MEXy IPSIMBIMU U TJIOCKOCTSIMH.

25 YpaBHEHHE MIIOCKOCTH.

26 YpaBHEHHE MIIIOCKOCTH.

97 @opMyia pacCTOSTHUSA OT TOYKH J10
IUIOCKOCTH B KOOPJMHATaX

08 Haxoxnenne pacCTOsSTHUI OT TOYKH /10
TIJIOCKOCTH B KyOe

29 HaxoxxaeHue pacCTOsSHUM OT TOUKHU 10




IIJIOCKOCTH B IIPABUJIBHOW NMMPaMHUJIE

[ToBTOopenue Tembl "KoopanHaTel BEKTOpa

30 Ha MJIOCKOCTH U B IPOCTpaHCTBE"

31 [ToBTOpenue TemMbl "Beruucienue yria
MEXK]1y BEKTOpaMu B MPOCTpaHCTBE"

32 KonrtponsHas padora Nel mo teme
"AHanutruueckas reomeTpus”

33 Humuuap. [pssmoit KpyroBo# UIHHIP.
Hunuuaapudeckasi TOBEPXHOCTb,

34 o0pa3yrolne UIHHIPHIECKON
MMOBEPXHOCTHU

35 [Ipuknagueie 3a7a4u, CBSI3aHHBIE C
HATUHIPOM

36 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
HATUHIPOM

37 KoHnnueckas moBepxHOCTb, 00pa3yromye
KOHMUYECKOU nmoBepxHocTu. Konyc

38 CeueHune KOHYyca TJIOCKOCTHIO,
napajuiebHOM MII0CKOCTH OCHOBAHUS

39 YceuéHnsblil konyc. M300paxeHne KOHyCOB
1 YCEUEHHBIX KOHYCOB
CrepeomeTpuueckue 3aauu Ha

40 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHU HMUIUHAPA, KOHyCa
CrepeomeTpuyecKHe 3a1a4u Ha

41 JIOKa3aTeIbCTBO 1 BEIYHCIICHHE,
MOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa

42 Cdepa u map




43

Cummerpus chepsl u mapa

VYpasuenue chepsl. [Lnomans chepsl u e

44 .
yacteil
Ilepeceuenue ceps! 1 1mapa ¢

45 mIockocThio. Kacanue mapa u cdepsl
IJIOCKOCTBIO.
CrepeomeTpuueckue 3aauu Ha

46 JI0Ka3aTeIbCTBO U BBIUUCIICHHE,
CBsI3aHHBIE CO chepoil U mapom,
IIOCTPOCHUEM UX CEUEHHH MI0CKOCTBIO

47 [IpukiiagHble 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

48 Paznuunble KOMOMHAIMY TEJ BpalEHUs U
MHOTOTPAaHHHUKOB.

49 Paznuunble KOMOMHALMY TEJ BpalEHUs U
MHOT'OI'PaHHHUKOB

50 3anaun o teme "Tena v MOBEPXHOCTH
BpatieHus"

51 3anaun o teme "Tena v MOBEPXHOCTH
BpatieHus"

59 KontponbHas pabora Ne2 o teme "Tena u
IIOBEPXHOCTHU BpaleHus".

53 O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaesenumnena
CrepeoMeTpHuueCcKue 3a7jaui, CBI3aHHBIE C

54 00BEMOM MPSIMOYTOJIBHOTO
napaesenumnena

55 [TpuknaaHble 3aa4u, CBSI3aHHbIE C




BBIYHCIICHHEM 00bEMa MIPSIMOYTOJILHOTO

napajuiesienuneaa

56 O0BEM npsIMOIt TPU3MBI

57 CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIUYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI

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

59 dopmyna 00bEmMa mupamMuabl. OTHOIICHHE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM

50 [Ipuknannelie 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSAMOIA TPU3MBI

61 CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C
00BEMaMK TUPaAMUJIBI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO

62 omnpeaenéHHoro uarerpana. O0bpém
HAaKJIOHHOM IPU3MBbI

63 CrepeoMeTpHUeCKUE 3a7jaui, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
[Mpuknagueie 3agaun mo Teme "OO0bEMBI

64 Ten", cBsi3aHHbIe ¢ 00BEMOM HAKJIOHHOU

b

MIPU3MBI
Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO

65 omnpeaenéHHoro uaTerpana. O0bpém
T PAMH/TBI

66 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUJIBI

67 [Tpumenenue o0bEMOB. Brruncienue

pacCTodHuA N0 IMIIOCKOCTU




68

69

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o0bEéMa 1pu mo100mm.
CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIAAeH
MOBEPXHOCTEM

Kontponbnas padoraNe3 o teme "O0bEM
MHOTOIpaHHUKa".

70

71

O6béM mumuHIpa. Teopema 06 00béMe
IpsAMOro qujMHApa

Bbrurcienne 00bEMOB TEIT C TOMOIIBIO
ornpenenéHHoro uHrerpaina. O0bEM KoHyca

72

TTimommaan OOKOBOM U TIOTHOM
MOBEPXHOCTU KOHYCa

73

74

[Inouanp 60KOBOI MOBEPXHOCTH U MOJIHOM
IIOBEPXHOCTH KOHYCa
[Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM
[IOBEPXHOCTH KOHYCa

75

CrepeomeTpHuyuecKue 3aa4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIUIIMHAPA, KOHYCA

76

O06bEM mapa u MapoBOTO CEKTOpA.
Teopema 06 00bEme mapa. [Tnomans
ctepnl. CTepeoMeTprUUecKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOTro CETMEHTa U IapOBOTO
CEeKTopa

77

CrepeomeTpuyecKHe 3a1a4u Ha
JTIOKA3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEepoit U 1apoM,




IMOCTPOEHUEM UX CEUEHUH TIIIOCKOCTHIO

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U

78 iomaabio cepbl. COOTHOMICHUS MEXKTY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMHU
MOTO0HBIX TEJ

79 [Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
IJIOIA I TTOBEpXHOCTEN Ten"
KonTponbnas pabota Ne4 mo teme

80 "[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyIJbix Ten".
JiBuxeHust npoctpaHcTBa. OToOpakeHus.

81 JIBukeHust u paBeHCTBO Guryp. OOmiue
CBOICTBA ABMKEHUI

82 lenTpansHas cuMMeTpusi, oceBast
CUMMETPHSL.

83 3epkanpHas cummetpus. [lapannensHbii
IIEPEHOC.

84 [Ipeo6pa3zoBanus nogobus. [psmas u
cdepa Ditnepa

85 KoMmosummn nBrmKeHu.

86 I'eomeTpuueckue 3aaun Ha TPUMEHEHNE
JIBUKCHUS

87 KonTponbHas padora "IBuxeHus"
Ob6o0u1aromiee MOBTOPEHUE MOHATHIA U

88 MeToJ10B Kypca reomerpun 10—-11 xnaccos,

CHCTEeMaTH3alus 3HAaHUHA TI0 TeMe
"[lapanienbHOCTh MPSAMBIX U INIOCKOCTEN B




npocrpaHcrae”
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O6o0maroiiee MOBTOPEHHUE MIOHIATHH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cHCTEeMaTHU3alus 3HaHUH 110 TeMe
"BexTopsl B mpocTpaHcTee”

O6o0maroriee MOBTOPEHHUE MIOHIATHH U
MeToJ10B Kypca reometpun 10—11 kiaccos,
cHCcTeMaTHU3alus 3HaHUH 110 TeMe
"BexTops! B ipocTpancTee”

O6o0maroiee MOBTOPEHHE MIOHIATHH U
MeToA0B Kypca reomerpun 10—11 knaccos,
crcreMaru3anus 3Hanui no treme "Oobem
MHOrorpaHHuka"

O6o0maroiiee MOBTOPEHHE MIOHIATHH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMaru3anus 3Hanui no treme "Oonem
MHOTOrpaHHHUKa"

Oo6o0m1aroriee MOBTOPEHNE MOHATHIA U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
CHUCTEMAaTH3alMsl 3HAaHUM 110 TEME
"[Tnomaan MOBEPXHOCTU U OOBEMBI
KpyTribIX Ten"

Oo6o0m1aroriee MOBTOPEHNE MOHATHIA U
MeToI0B Kypca reometrpuun 10-11 xnaccos,
cUCTeMaTu3alus 3HaHUH 110 TeMe
"[Tnomaan MOBEPXHOCTU U OOBEMBI
KpyTibIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta




96

Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKHu U e€ poJIb B PA3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

97

Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

98

Ucropus pa3BUTHS CTEPEOMETPUH KaK
HayKu U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Hcrtopust pa3BUTHSL CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

100

101
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Hcropust pasBuTHs CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropust pasBuTHs CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

[ToBTOpeHUEe, 06001IeHNE 1
cucTeMaTH3aIlus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102







YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Martematuka: anreOpa v Hadajla MaTEMaTHYECKOTO aHAIIN3a, TEOMETPHSI.
I'eomeTpusi: 10-11 kmacchbl: 6a30BBIM U YIITYOJIEHHBINH YPOBHU: YUCOHUK/

JI.C.AtanacsH, B.®.byry3o0s, C.b.Kagomiies u ap.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET
https://ege.sdamgia.ru/

https://uchi.ru/
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