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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecledYeHHUE  BO3MOKHOCTH  NPUOOPETEHUS 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 TE€OMETpHHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

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

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOIOTPAaHHUKHM M Te€ja BpallEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

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

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBAaHNY MaTEMATUIECKUX YTBEPKACHUN U POJIU aKCHOMATHUKHU B TIPOBEICHUHT
JEAYKTUBHBIX PacCyKICHUMH;

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

¢dopmupoBanue (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
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 pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  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
POrpaMMBbl, pacHpe/eIEHHBIM IO TojaM OOyYeHHs, CTPYKTYpPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
cOOJTIOICHEM TIPUHITUIA TPEEMCTBEHHOCTH, a 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:

co3math  ychmoBus juis auddepeHunanuu 00ydeHUs, IMOCTPOEHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXITY
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 M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anmHOE pacnosioKeHUE TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMeECs,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA [apajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJSAPHOCTH  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. CBolcTBa IUIOCKHUX U
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, OOKOBAasl U MOJHAS TOBEPXHOCTh MPHU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas W yced€HHass mnupamuabl. CBoiicTBa pé€Oep M OOKOBBIX TIpaHen
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: péOpa, JuaroHaju, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEUYEHHON MMPAMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS 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 mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. IIpsimMoyronpHas  cucTemMa  KOOpAHMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa 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, MIJIMHIPA, TUpaMuIbl U1 KoHyca. O0BEM 11apa U mMapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
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 BHYTPEHHErO MPOEKTUPOBAHUS, METOJ INEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3noxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LEHTpaJbHAsI CUMMETpPUS, 3€pPKAIbHASA CHUMMETPHSI, 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) rpa:kaanckoe BoCIUTaAHHE:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxaaHcKoro oOuiectBa (BbIOOpPHI, ONPOCHI M JpPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS 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 LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

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), (PU3UUECKOE 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 COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, 0OCO3HAHME TJIOOATBHOTO XapaKTepa dKOJOTHUUECKUX MPOOIeM, OPUEHTAITUS
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(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOol Kak CpEICTBOM TMO3HAHHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XApPaKTEPU30BATH CYIIECCTBCHHBIE MPHU3HAKH 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  NPeoOpa3oBBIBATH  CYXKIACHUS:
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;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALINIO, IPUBOJIUTh 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:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yJbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIs 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, MPEACTABIATh €€ B pa3M4HbIX (Popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELLCHUN 3a/auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTUKEHUS Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W HHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEpUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

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

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 51 OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

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

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

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypes;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMATHYECKUX 3a]1a4 MOBBILIEHHOTO 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 TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cHOopMyIMpOBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha SI3bIKE T€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHATHSAMH, CBA3AHHBIMU C IHJIMHIPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TE€JIAMH BPAILLCHUS: [IWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEJIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB M TE€J BpAaIlCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCaHHBIM 0KOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

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

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHUH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, MpeoOpa3oBaHus Mo o0us;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUM: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
NPUMEHEHUS 3a/IaHbl B IBHOW U HEsIBHOM (hopme;

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

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

NPUMEHATh  TOJYYEHHbIE 3HaHUA HA  MPAKTHKE:  CpPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara 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
Koaun4yectBo yacos
Ne HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl KonTpoabHblie
n/n Bcero
padoThI

1 BBenenmne B crepeoMeTpuio 23
2 BzanmHoe pacnonoxeHune npsMbIX B IPOCTPAHCTBE 6
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE 8
4 [TeprieHAMKYIIPHOCTH MPSIMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE 25
5) VYribl U paccTosTHUS 16
6 MHororpaHHUKH 7
7 BekTops! B mpocTpaHcTBE 12
8 IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMsI 3HAHU I 5

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Kosaun4yecTBo 4acoB
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Beero KontposbHbie
padoTshI

1 AHanuTuueckas reoMeTpust 15 1
2 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 15 1
3 OOBEM MHOTOTpaHHUKA 17 1
4 Temna BpameHus 24 1
5) [Tnouiaay moBepxXHOCTU U OOBEMBI KPYIJIBIX TEI 9 1
6 JIBYOKCHUS 5 1
7 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3allUsl 3HAHUN 17 2

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8



HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

OcHoBHbI€ NpaBuiIa U300paKEHUSI HA PUCYHKE IIJIOCKOCTH, MapajIeIbHBIX MPSAMBIX

L (OTpe3KoB), cepeIMHbI OTpE3Ka 1
[ToHsTHS CTepeOMeTpHUH: TOUKa, MIpsMasi, INIOCKOCTh, TPOCTpaHCcTBO. OCHOBHBIE

2 npaBuiIa M300pakeHUs Ha PUCYHKE TUIOCKOCTH, MApaLICIbHBIX MPSMBIX (OTPE3KOB), 1
CepeIMHBI OTPE3Ka

3 [TonsTHs: mepeceKkaromecs MIOCKOCTH, IEpeceKaroIIuecs npsiMast U MI0CKOCTh; 1
MOJIYTIPOCTPAHCTBO

4 [TonsaTHs: MepeceKaronmecs MIOCKOCTH, TIEPECEKAIONIUECS MPsIMasi U THIOCKOCTb; 1
MOJTYTTPOCTPAHCTBO

5 MHororpaHHMKH, ©300pakeHHe MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIINX 0OBEKTOB

5 MHororpaHHMKH, ©300pakeHHe IPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIINUX 00HEKTOB
AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPHH U TIEpBbIE CIICACTBUS U3 HUX

9 AKCHOMBI CTEpEOMETPHH U TIEpPBBIE ClIeACTBUS 13 HUX. CIIOCOOBI 331aHUS TIPSMBIX 1
U TUIOCKOCTEH B mpocTpancTBe. O003HauUEHUs IPSIMbIX U TUIOCKOCTEH
N300paskeHne cedeHuil MpaMubl, Kyoa U TIPU3MBI, KOTOPBIE TPOXOIST Yepe3 X

10 pé6pa. N3o0pakeHune nmepeceueHust moayuYeHHbIX IITOCKOCTeN. PackparmBanue 1
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETAMU

11 N300pakeHne ceueHuil mupaMubl, Kyoa U MpU3Mbl, KOTOPbIE TPOXOASAT Yepe3 UX 1

pEbpa. M3o0paskeHne nepecedeHusl MOTYICHHBIX II0cKocTel. PackpammBanue




IMOCTPOCHHBIX CCUCHUI Pa3HbIMU LIBETAMU

N306paxenune cedyeHuit mupamuibl, Kyoa v MpU3Mbl, KOTOPBIE IPOXOIAT Yepe3 uxX

12 pEbpa. N300paxkenne nepeceueHus MOJIy4eHHBIX TUIOCKOCTel. PackpammBanue
MMOCTPOCHHBIX CEYCHHI Pa3HBIMH [BETAMHU
N306paxenune cedyeHuit mupamMuibl, Kyoa v Mpu3Mbl, KOTOPBIE IPOXOIAT Yepe3 UxX

13 pé6pa. N3o0pakeHune nepeceueHust MmoaydYeHHbIX ITOCKOCTeH. PackparuBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU LIBETAMU

14 MeTon creqoB Uil MOCTPOSHUS CeUeHU

15 Meron cnenoB ajist mocTpoeHus ceueHuid. CBoMCTBa MepeceyeHuid MpsiMbIX U
IJIOCKOCTEM

16 Merton crnenoB it mocTpoeHus ceueHuil. CBOMCTBA MepeceueHuil MpsMbIX U
IJIOCKOCTEM

17 [TocTpoenue ceueHwmii B mupamuie, Kyoe mo Tpém toukam Ha péopax. Cozmanue
BBIHOCHBIX YePTEKEH 1 3aITHCh IIarOB MOCTPOCHUS

18 [TocTpoenue ceuenuii B mupamue, Kyoe mo Tpém Toukam Ha pédpax. Cozmanue
BBIHOCHBIX YePTEKEH U 3aITHCh IIar0OB MMOCTPOCHUS

19 [TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepTEXKeH 1 3aIliCh IIaroB MOCTPOCHUS

20 [TocTpoenue ceuenuii B mupamue, Kyoe mo Tpém Toukam Ha pédpax. Cozmanue
BBIHOCHBIX YepPTEKEH 1 3aITHCh IIar0OB MMOCTPOCHUS

21 [ToBTOpenue mnanumeTpun: Teopema o MPONMOPIIMOHATBHBIX OTpe3kax. [logodue
TPEYTOJIHLHUKOB

99 [ToBTOpenue mnanumetpun: Teopema Menenas. PacueTsl B cedeHUAX Ha BBIHOCHBIX
yepTexax. Mcropus pa3BUTHS IIJIAHUMETPUHU H CTEPEOMETPUN

23 KonrtponsHas pabora "Akcnomsl crepeomerpun. CeueHus"

24 B3aumHoe pacronoxeHne npsaMbIx B IpocTpaHcTBe. CKPEIUBAIOIIAECS TPSIMbIE.
[Tpu3Haku cKpemmBarOIUXCs NpsMbIX. [lapanmiensHbie MpsMbie B TPOCTPAHCTBE

25 Teopema o CylIeCTBOBAHMHU U €IUHCTBEHHOCTH MPSIMOU NapajieIbHOW TaHHOM




IIPSIMOM, IPOXOAIIEH Yepe3 TOUKY IPOCTPAaHCTBA U HE JIEXKALIEH Ha JTaHHOU
npsiMoil. JleMMa o epeceyeHrH napajiesIbHbIX MPSMBIX IIJIOCKOCTBIO

[TapamrenpsHOCTB TpeX MpsAMBIX. TeopeMa 0 TpEX napajluienbHbIX IpsAMbIX. Teopema

26 0 CKpELIMBAOLINXCS IPSIMBIX

97 [TapannensHoe npoekTrpoBanre. OCHOBHBIE CBOICTBA NAPAIIEIBHOTO
npoektupoBanus. 300paxeHune pa3HbIX GUryp B mapamienbHONH IPOSKLIUN

28 LenTpanbHas npoekus. Yol ¢ COHANPABIEHHBIMUA CTOPOHAMH. YTOJ MEXKIY
MPSIMBIMU

29 3aauu Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C PACIIOIOKEHUEM IIPSIMBIX
B [IPOCTPAHCTBE
[lonsATHA: MapamIenbHOCTh NPSAMOM U INIOCKOCTH B ITpocTpaHcTBe. [Ipu3nak

30 MapajuieJIbHOCTH NPSIMOU U MIIOCKOCTH. CBOMCTBA NMAapalIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

31 I'eomeTprueckue 3a7aun Ha BBIYUCIEHNE U JI0KAa3aTEIbCTBO, CBA3aHHBIE C
MapaJUIEIbHOCTBIO MPSMBIX U INIOCKOCTEN B TPOCTPAHCTBE

39 [TocTpoenue ceueHust, MpOXOIAIIETO YEpe3 TaHHYIO MPSMYIO Ha YEPTEXKE U
MapaIeIbHOIO IPYroi npsamoil. Pacuér oTHomeHui

33 [TapannensHas npoeKuys, IPUMEHEHHUE [T TOCTPOSHUS CeUeHUH KyOa 1
napauienenunena. CBolcTBa napajuielenuIena u Mpu3Mbl

34 [TapannensHble mockocTH. [Ipr3HaKK nMapanieabHOCTH JBYX MIIOCKOCTEN

35 Teopema o0 mapanienbHOCTH U €IMHCTBEHHOCTHU TUIOCKOCTH, IPOXOALIEH Yepes
TOYKY, HE IPUHAJJIEKAIYIO JAaHHOM INIOCKOCTHU U CIIEJICTBHS U3 HEE

36 CaolicTBa napamienbHbIX INIOCKOCTEN: O MAPAJIIIEIIBHOCTH MPSAMBIX IIEPECECUECHHUS
IIPY NIEPECEUEHUN IBYX MMAPAIIJIENBbHBIX MIJIOCKOCTEN TPEThEN
CaoiicTBa napamienabHbIX MIIOCKOCTEN: 00 OTpe3Kax mapauieIbHbIX MPSIMBIX,

37 3aKJIIOUYEHHBIX MEX]y NMapaljIeIbHBIMU TNIOCKOCTSMH; O TIEPECEUeHUHN MPSIMOM C
JBYMSI TapaJUIEIbHBIMU TUIOCKOCTSIMU

38 [ToBTopenue: Teopema I[udaropa Ha mmockocTu
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[ToBTOpEHME: TPUTOHOMETPUS NPSMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a U IPSMOYTOJIBHOTO MapasuIeIeIuIe /1a

41 Brruuciienue JuiiH OTPE3KOB B KyOe M MPSMOYTOJILHOM Mapaiesienune e

42 [lepneHUKyYIAPHOCTD NPSIMOM U IVIOCKOCTH. [Ipu3HaK neprnesauKyJIspHOCTH 1
MPSIMON U TUIOCKOCTH

43 [lepneHIUKyYIAPHOCTD NPSAMOU U INIOCKOCTH. [Ipu3HaK nepneHImKyIspHOCTH 1
IIPSIMON U TUIOCKOCTH

44 Teopema o cylieCTBOBaHUU U €AMHCTBEHHOCTH MPSIMON, IPOXOAIIEH Yepe3 TOUKY 1
IIPOCTPAHCTBA U NEPIIEHIUKYIISPHON K IIJIOCKOCTH

45 [In0ckOCTH ¥ IEPIIEHANKYIISIPHBIE UM IIPSIMbIE B MHOTOTPaHHUKAX 1

46 [InockoCTH ¥ IEPIEHANKYIISIPHBIE UM IIPSIMbIE B MHOTOTPaHHUKAX 1

47 [lepnenaukynsap u HaknoHHas. [locTpoeHne neprneHIuKysapa U3 TOYKU Ha MPAMYIO 1

48 Ilepnennukynsp u HaknoHHas. [locTpoeHne nepneHauKymIspa u3 TOYKH Ha IPSIMYIO 1

49 Teopema o Tpéx nepneHAuKyIsipax (mpsimMast 1 oopaTHasi) 1

50 Teopema o Tpéx nepneHAUKyIApax (MpsimMas U oOpaTHast) 1

ol VYroa Mexay CKpelrBaoIUMUACS MPSIMbIMU 1

52 ITonck neprneHauKyISpHBIX MPSAMBIX C IIOMOILBIO EPIEHANKYISIPHBIX IIIOCKOCTEN 1

53 OpToroHanbHOE IPOEKTUPOBAHUE 1

54 [TocTpoenue ceueHuit Kyoa, IpU3Mbl, IPABUIBHOM MUPAMUIBI C TOMOILBIO 1
OpPTOTOHAJILHOM NMPOEKINH

55 [Toctpoenue ceuennii kyoa, MpU3MbI, IPaBUIIbHON MHUPAMUIbI C TOMOILBIO 1
OpPTOTOHAJILHOM NMPOEKINH

56 CuMmmMeTpus B IPOCTPAHCTBE OTHOCUTENBHO TIIOCKOCTH. [lTockocTn cuMmeTpuil B 1
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHMKyJIIpHOCTH MPSIMON U INIOCKOCTH KakK CJIECTBUE CHMMETPUH

58 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacy€T paccTOsIHUIM OT TOYKH J10 TIJIOCKOCTH

59 IIpaBunbHBIE MHOTOTPaHHUKHU. Pac4€T pacCTOSIHUI OT TOYKHU 10 INIOCKOCTH




CriocoObl OIYCTHTD MEPIIEHANKYIISPBI: CAMMETPHUS, CIIBUT TOUKHU IO MApaIeIbHOM

60 .
psAMOI

61 CaBur no HenapauienbHON IpSIMOM, U3MEHEHUE PAaCCTOSTHUI

62 Kontponbnas padota "B3anMHOe pacmookeHHe MPSMBIX U INIOCKOCTEH B
npoctpaHcrtae"

63 [ToBTOpEHME: Yroa MEeXAy IPSIMbIMU Ha INIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOPEMA KOCHHYCOB

64 [ToBTOpEHME: Yyroyl MeXay CKpEIMBAOUIUMUCS IPSMBIMU B IPOCTPAHCTBE

65 I'eomeTprueckue METObI BBIUUCICHUS YIJIa MEXy IPSMBIMU B MHOTOIPaHHUKAX

66 JIByrpansbiil yroji. CBOMCTBO JIMHEWHBIX YIVIOB JBYTPAHHOIO yIiia

67 [lepnenaukynspHble 10ckocTH. CBONCTBA B3aUMHO NEPIIEHIUKYIISPHBIX
IJIOCKOCTEMN

68 [Ipu3Hak nepneHANKYJIAPHOCTH IUIOCKOCTEN; TeopeMa O IIPSAMOM NIEPECEUCHHUSI IBYX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPETHEN TUIOCKOCTH

69 [TpsimoyronbHbII Napauienenunen; Ky0; U3MepeHusi, CBOICTBa MPSIMOYTOJILHOTO
napajuleJenune1a

70 Teopema o nuaroHanu NpsIMOYTrOJIBHOTO NapaljIesICUIEa U CIEICTBUE U3 HEE

7 CrepeoMeTpuuecKre U NPUKIIAIHbIE 3a]a4l, CBS3aHHbIE CO B3aUMHBIM
Pacro0KEeHUEM NMPSMBIX U TUIOCKOCTH

79 [ToBTOpEHME: CKpELMBAIOLIUECS MPSMBIE, TapAJUIEIbHBIE IIJIOCKOCTH B
CTaHJIapTHBIX MHOTOI'PaHHUKAX

73 [Tapa mapasnienbHbIX IIOCKOCTEN Ha CKPEIIUBAIOIINUXCS MPSIMBIX, PACCTOSIHHIE
MEXy CKPEIIUBAIOLIUMUCS TPSIMBIMU B TIPOCTBIX CUTYaIUSIX

74 PaccTositHue oT TOYKH 10 TIIIOCKOCTH, PACCTOSHUE OT MPSIMOM J0 MIIOCKOCTH

75 Brruncnenue pacCTOSHUN MEXNY CKPELIUBAIOLIIUMUCS MPSIMBIMH C TOMOLIBIO
NEPIEHIUKYJISIPHON MJIOCKOCTH

76 TpéxrpanHblii yroi, HepaBeHCTBA JIJIsl TPEXTpaHHBIX yrioB. Teopema [lTudaropa,




TEOPEMbI KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yria

77 DneMeHTHI ChEePUIECKON TeOMETPHH: T€OAE3UUECKHE IMHUN Ha 3emiie 1
78 KonrtponsHas padora "Yrisl 1 paccTostHuS" 1
79 CucremaTtu3zanus 3HaHul "MHOrorpaHHUK M €T0 3J1€MEHTHI" 1
80 [Mupamuna. Buasl mupamua. [IpaBunsHas nupamuaa 1
81 IIpusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas npusma 1
82 [Ipsimoii napaienenunea, NpsIMOYTOJIbHBIN Mapaienenumnes, Kyo 1
83 Brinyxiible MHOrorpanHuku. Teopema Oitiiepa 1
84 Brimykiibie MHOTOrpanHuku. Teopema Diinepa. [IpaBuiibHbIC U TOTYITPABUIbHBIE 1
MHOTOTPaHHUKHU
85 KonrpomnsHas pabora "MHoOrorpaHHUKH" 1
86 [ToHsTHE BEKTOPA HA IJIOCKOCTH U B MIPOCTPAHCTBE 1
87 CymMa BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuiio napamenenunena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
91 PaznoxeHnue BekTopa 1o 6a3zucy Tpéx BEKTOPOB, HE JISKAIIUX B OAHOHN MJIOCKOCTH 1
92 CkasipHOE TIPOU3BEICHUE 1
93 Brruucnienue yria Mex.1y BEKTOpaMH B IPOCTPAHCTBE 1
94 [Tpocreiimme 3a1aun ¢ BEKTOPAMH 1
95 IIpocreiimue 3a1aun ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 IIpocreiimue 3a1aun ¢ BEKTOpaMH 1
98 O06o0meHne M cucTeMaTu3aIys 3HaHUH 1
99 O06o001IeHne 1 cucTeMaTu3alys 3HaHu| 1
100 HroroBast koHTpobHAs paboTa 1




101 HroroBast KoHTpoOIIbHAsI paboTa 1

102 O060011eHrEe ¥ cucTeMaTh3aluus 3HaHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoaunuecTBO 4acoB

Ne n/m Tema ypoka KonTpoJbHbie
Bcero
padoTsbI

1 [ToBTOpenue tems! "KoopauHaTsl BEKTOpa Ha IUNIOCKOCTH U B IPOCTpaHCTBE" 1

2 [ToBTOpenue Temsl "CKajisipHOE TPOU3BEAECHUE BEKTOPOB" 1

3 [ToBTOpenue Tems! "Borunciienue yriia Mex1y BEKTOpaMu B IpOCTpaHcTBe" 1

4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOM, IPOXOASAIIECH Yepe3 1B TOUKHU" 1

5) YpaBHEHME MIJIOCKOCTH, HOPMaJlb, YpaBHEHHE IIJIOCKOCTU B OTPE3KAX 1

6 YpaBHeHUE MII0CKOCTH, HOPMaJlb, ypaBHEHHUE IJIOCKOCTU B OTPE3Kax 1

7 BekropHoe npousBeneHue 1

8 JIunHeiliHble HEPAaBEHCTBA, JINHEHHOE TPOrPaMMHUPOBAHHE 1

9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE MPOrpaMMHUpPOBAaHUE 1

10 AHaIUTHYECKHE METOBI pacuéTa yriia MeX1y NPSMbIMA B MHOTOIPaHHUKAX 1

11 AHaIUTHYECKHE METO/IbI pacuéTa yriia MeX/]1y INIOCKOCTIMU B MHOTOTpaHHUKaX 1

12 ®opmysa pacCTOSHUSI OT TOUKH 10 TUNIOCKOCTH B KOOpJAUHATAaX 1

13 HaxosxeHue pacCTOsSHUM OT TOYKH J10 MJIOCKOCTH B KyOe 1

14 Haxosx1eHrne pacCTOSIHMM OT TOYKH JI0 IJIOCKOCTH B MPAaBWJIBHOW TUPaMUIE 1

15 KonTtponbHas padora "AHanutuueckas reomerpus’” 1 1
16 CeueHust MHOTOTPaHHUKOB: CTaHAapTHbIE MHOTOTPAaHHUKHU 1

17 CeueHust MHOTOIPaHHUKOB: METO/ CJIEJIOB 1

18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, NEPECEUEHUS MPSIMBIX U 1

IIJIOCKOCTEMN
19 [TapannenbHble NpsiMbIE U IUIOCKOCTH: NTAPAJIIENIbHBIE CEYEHUS
20 [TapanenpHbIC IPSMBIC U TIJIOCKOCTH: pacy€T OTHOIIECHUH 1




21 [MTapanienbHbIe MPSMBIC U TUIOCKOCTH: YTIIbI MEXKAY CKPEIIUBAOIIUMUCS TPSIMBIMU 1
yr y

99 [leprieHquKyNISApHBIE IPSIMbIE U TUIOCKOCTH: CTaHIAAPTHBIE APl MePIIEHINKYIIPHBIX 1
TUIOCKOCTEH U MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB

23 [leprieHquKyIApHBIEC MIPSIMbIE U TUIOCKOCTH: TEOpPEMa O TPeX MEPIEeHIUKYIIIpax 1

24 [lepnieHIUKYISIpHBIC IPSIMbIEC U TUIOCKOCTH: BBIYUCIICHUS JJIMH B MHOTOTPAaHHHKAX

o5 [ToBTOpEHMeE: MIOMAAN MHOTOYTOJILHUKOB, (DOPMYJIBI ISl IIOIIAACH, COOOpaKeHHs 1
nmonoous

26 [ToBTOpEHUE: TIIONIATU MHOTOYTOJIBHUKOB, (DOPMYITBI IS TUTOMIAICH, COOOpakeHUS 1
noooust

97 [ToBTOpEHME: MIOMAAN MHOTOYTOJIEHUKOB, (DOPMYIIBI IS ITOMIAACH, COOOpaKeHUS 1
noooust

98 [Tnomany ceyeHnit MHOTOTPAHHHUKOB: TIOIIAIU IIOBEPXHOCTEH, pa3pe3aHus Ha 4acTu, 1
co00paxeHus moao0us

29 Ilnomany ceyeHnii MHOTOTPaHHHUKOB: IUIOMIAM TOBEPXHOCTEN, pa3pe3aHus Ha 4YacTH, 1
COOOpakeHHS TT0100US

30 KonTponbhas pabota "[loBTOpeHIE: MHOTOTPaHHUKH, CEUEHUS MHOTOTPAHHUKOB'" 1

b

31 O06BéM Tena. OObeM MPSIMOYTOIBHOTO MapajljieNenunesa 1

32 3amaun 00 yaBOCHMHU Ky0a, 0 KBaJpaType Kyda; 0 TPUCEKIINHU yTiia 1

33 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbIE C 00bEMOM MPSMOYTOIBHOTO MapaljieNenuneaa 1

34 [TpuknamHbIie 3a/1a49u, CBSI3aHHBIC C BRIYUCIICHHEM 00BhEMa MPAMOYTOJIBLHOTO 1
napaJieNenunea

35 O06BEM npsAMOi IPU3MBI

36 CrepeoMeTpHUEeCKHE 3a/1a4H, CBSI3aHHBIE C BBIYHCICHHEM 00BEMOB MPSIMON TIPU3MBI

37 [IpuknanHelie 3a1a4u, CBsI3aHHBIE C 00BEMOM TPSIMOI TIPU3MBI

38 Brruucnenue 00bEMOB TeN ¢ MOMOIIBIO OnpeieIEHHOTO uHTerpaia. O0bEM HaKIOHHON 1
MIPU3MBI

39 Brruncienrne 00bEMOB TeI ¢ TOMOIIBIO onpeaenéHHoro naTerpaia. O0bEéM mupaMu bl 1




40 ®opmyna 00béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHUJL C OOIIMM YTIIOM 1

41 ®dopmyna 00bEMa mupamuasl. OTHOIICHHE 00BEMOB TUPAMHJL C OOIIUM YTJIOM 1

42 CrepeoMeTpruecKUe 3aa4u, CBI3aHHBIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1

43 CrepeoMeTpuueckue 3a1a4i, CBA3aHHbIE C 00bEMaMU TUPAMHU/IBI 1

44 [Tpuknagaeie 3aaaun 1o Teme "OO0BEMBI Ten", CBsA3aHHBIE ¢ 00bEMOM HAKJIOHHON 1
MPU3MBI

45 [Ipuknanueie 3anaun no teme "OObEMBI TEN", CBA3aHHBIE C 00BEMOM MHUPAMUIbI 1

46 [Ipumenenne 00bEMOB. BeruucieHne paccTosHUS 10 TUIOCKOCTH 1

47 KonTtponsnas padora "O6béM MHOTOrpaHHHUKA" 1

48 [{unuHapuyeckas MOBEPXHOCTb, 00pa3yoIIne UIHHIPHUECKON TOBEPXHOCTH 1

49 Humusap. [psimoit kpyrooit unuHap. [lnomans NOBEpXHOCTH HUIMHIApA 1

50 Konunueckas moBepXHOCTh, 00pa3yrolire KOHnYecKoi moBepxuoctu. Konyc 1

51 CeueHune KOHYyca MII0CKOCTHIO, TapaJIETbHOM MIIOCKOCTH OCHOBAHUS 1

52 VYceuénnblii konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA 1

94 [Inomaas 60K0BOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH KOHYCA 1

55 CrepeoMeTpHuuecKre 3aJa41 Ha JI0Ka3aTebCTBO U BHIUKCIICHHE, TOCTPOCHUEM CEUCHUN 1
WIMH]IpA, KOHYyCca

56 CrepeomMeTpHUeCKHe 3a/1a9d Ha TOKA3aTeIhCTBO M BEIUMCIICHUE, TOCTPOCHHEM CEUSHHH 1
IIWIHH]IPA, KOHYyCa

57 [IpuknanHblie 3a1a4M, CBSI3aHHBIC C [IIUHAPOM

58 [TpuknamHblie 3a/1a49M, CBSI3aHHBIC C IHTHHIAPOM

59 Cdepa u map

50 [Tepeceuenue cdeps! u mapa c mIockocThio. Kacanue mapa u cdepsl miockocTsio. Bua 1
U U300pakeHue mapa

61 [Tepeceuenue chepsl u mapa c miaockocteio. Kacanue mapa u chepsl miockoctsio. Bun 1




U U300pakeHue 1mapa

62 VYpasuenue chepsl. [Lmomans cepsl u e€ yacrei
63 Cummerpus chepsl 1 mapa 1
64 CrepeoMeTpruecKre 3aja41 Ha JI0KAa3aTeLCTBO U BEIYHUCIICHHE, CBSI3aHHBIC CO Chepoit 1
[1apOM, MMOCTPOCHUEM UX CEYCHHH IIOCKOCTHIO
CrepeoMeTpHuueckre 3aja4ui Ha J10Ka3aTeIbCTBO U BHIYUCIICHHE, CBA3aHHbBIE CO chepoit U
65 ’ 1
1apOM, MTOCTPOCHUEM UX CEYEHHI IITOCKOCTHIO
66 [Ipuxiagnaeie 3a1a4u, CBsI3aHHBIE CO c(hepoit U mapoM 1
[ToBTOpEHME: OKPYKHOCTH Ha IUIOCKOCTH, BHIYMCICHHS B OKPY>KHOCTH, CTaHAAPTHBIE
67 ’ ’ 1
nmonoous
68 Pazuunable KOMOWHAIIMK TEJI BPAIICHUS] © MHOTOTPAaHHUKOB 1
69 3anmaun o Teme "Tena v MOBEPXHOCTH BparieHus" 1
70 3anaun o reme "Tena U MOBEPXHOCTH BpalleHus" 1
71 KonTponabnas pabora "Tena u noBepxHocTH BpaleHus" 1
72 O6wém nunuaapa. Teopema 06 00bEME MPSIMOTO HUIUHAPA 1
73 Brruucnenue o0EMOB TeN ¢ MOMOIIBIO ONpeieI€HHOTO uHTerpana. O0bEM KoHyca 1
74 [Tnomanu 60KOBO U MOMHOM MOBEPXHOCTH KOHYCA 1
75 CrepeoMeTpHuuecKkre 3aJaul, CBI3aHHbIE C BIYMCIEHUEM 00bEMOB LIMIIMH/IPA, KOHYCa 1
76 [Ipuknanueie 3aaaun o Teme "OOBEMBI U TIJIOMIAAN TOBEPXHOCTEN Tt 1
O06nEM mrapa u mapoBoro cektopa. Teopema 00 00béMe mapa. [Lnomans cheps.
77 CrepeoMeTpHuuecKkre 3aaui, CBSI3aHHbBIE C BHIYUCIEHUEM 00bEMOB I1apa, IapoOBOT0 1
CETMEHTa U MIAPOBOT0 CEKTOpa
78 [Tpuknagasie 3agaun 1o Teme "OO0BEMBI Ten", CBs3aHHBIE ¢ 00BEMOM IIapa U IUIONIAIbI0 1
cheprl. COOTHOIICHHS MEXTY TUIOMIAASIMHU TTOBEPXHOCTEH N 00bEMaMK MOJOOHBIX TEI
[Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne 00bEMa ITpH MOA00HH.
79 CrepeoMeTpHUECKUe 33]]a41, CBSI3aHHBIE C BRIYUCICHUEM 00BbEMOB TEIT U TUIOIIA e 1

MMOBEPXHOCTEN




80

KonTponpHas padora "[1nomaam moBepXHOCTH U 00BEMBI KPYTIIBIX TET"

JBmwxenus npoctpanctBa. Otoopaskenus. J[BrmkeHus u paBeHCTBO Guryp. Oomue

81
CBOICTBA IBUKEHUI

82 Bunp! nBrkeHui: napanienbHblii IEPEeHOC, LIEHTPaJIbHAs CUMMETPUS, 3epKajibHasl
CUMMETpHS, IOBOPOT BOKPYT IPAMOI

83 [Ipeo6pazoBanus momobwus. [Ipsmas u chepa Ditnepa

84 ['eomeTpuueckue 3a1aun Ha IPUMEHEHUE JBUXKEHUS

85 Kontponsnast padora "Bekropsl B mpocTpaHcTse"

86 O6o6maromee nopropenue 11 nonstuii u MmeTo0B Kypca reomerpuu 10—11 kiaccos,
cucremaTuzanus 3Hanuil: "llapamienbHOCTh TPSAMBIX U IIJIOCKOCTEN B IPOCTpaHCTBE"

87 O6o6maromee nopropenue 11 nonstuii u MmeTog0B kypca reomerpuu 10—11 kiaccos,
cucTemMaTu3anus 3Hanuii: "BekTopsl B mpocTpancTre"

88 O6o6maromee nopropenue 11 nonsituii u MmetogoB Kypca reomerpuu 10—11 kitaccos,
cucTemartusalnus 3HaHuii: "BekTopsl B mpocTpaHcTBe"

89 Ob6o6maroree noropenue 11 nonsaTuit 1 MeTo0B Kypca reomerpun 10—-11 kaccos,
cucreMaTtu3anus 3HaHuil: "O0beM MHOTOrpaHHUKA"

90 Ob6o6maroriee nosropenue 11 nonsTuit 1 MeTo0B Kypca reomerpun 10—-11 kiaccos,
cucreMaTtu3anus 3HaHuil: "O0beM MHOTOrpaHHUKA"

01 O6o6maromee nopropenue 11 nousituii u MmetonoB Kypca reomerpuu 10—11 kitaccos,
cuctemarusanus 3HaHui: "Ilnomanu noBepXHOCTH U 00BEMBI KPYTJIbIX Ten"
Ob6o6maromee noropenue 11 noustuit 1 MeTo0B Kypca reomerpun 10—-11 kaccos,

92 cucremaTtu3zanus 3HaHui: "[lnomany noBepxHOCTH U 00BEMBI KPYTIIbIX Ten"

93 HToroBast KOHTpOJIbHAs paboTa

94 Hrorosast koHTpOBHAS paboTa

95 [ToBTOpenue, 0000IIEHNE U CUCTeMaTH3AIMs 3HAHU I

96 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKHU U €€ pOJib B pa3BUTHH COBPEMEHHBIX

HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI




Hcropus pasBUTHs CTEpEOMETPUM KAaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX

o1 MH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN 1

98 Hcropus pasBUTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX 1
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

99 HcTopus pa3sBUTHS CTEPEOMETPUM KaK HAyKH U €€ pOJIb B Pa3BUTUU COBPEMEHHBIX 1
MH)XCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUN

100 Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX 1
MH)XCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

101 Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX 1
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUHI

102 HcTopus pa3BUTHS CTEPEOMETPHUM KaK HAyKH U €€ poJib B pa3BUTUN COBPEMEHHBIX 1
MH)XCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Martemaruka: anreOpa 1 Hayalla MaTeMaTUYECKOT0 aHanu3a, reomeTpus. ['eomerpus, 10
kiacc/ AnekcannpoB A.Jl., Bepuep A.JL., Peokuk B.W., Akinonepnoe o01iecTBo
«M3narensctBo «lIpocBemienue»

Matemaruka: anreOpa v Hayajla MaTeMaTHYECKOro aHanusa, reometpus. ['eomerpus, 11
kiacc/ AnekcanapoB A.Jl., Bepuep A.JL., Peokuk B.W., AkiimonepHoe o01iecTBo
«U3narensctBo «lIpocBemienue»

* Marematuka: anrebpa 1 Hayana MaTeMaTHYECKOro aHalu3a, reomerpus. ['eometpus, 10-

11 xnmaccel/ [Toropenos A.B., AkiimonepHoe obmiectBo «M3aatenbetBo «IIpocBemnieHuey

METOINUYECKHUE MATEPHUAJIBI I YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HMHTEPHET
o  depepanbHbI MHCTUTYT Neaarormyeckux nsamepenunii (PUNU): http://www.fipi.ru
e OdurumanbHbIi MHGOPMaLUMOHHDBIN nopTan EM3: http://ege.edu.ru
o OduumManbHbIl MHPOPMaLMOHHBIN nopTan EM: http://gia.osoko.ru/
e Peuwy EM3: http://reshuege.ru/
e P3O


http://www.fipi.ru/
http://ege.edu.ru/
http://reshuege.ru/
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