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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.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (GopMUpyeMOe  TpH  H3YYCHUU
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 PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
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
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  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.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHrue NpeICTaBICHUs O T€OMETPUU KaK 4aCTH MHUPOBOM KYJBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHUpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHHEe  yMEHHUS  BJIaJ€Th  OCHOBHBIMH  TOHSATUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHUE YMEHHS PACIIO3HABaTh HA YEPTEkKaxX, MOACISIX U B peaTbHOM
MHUpPE MHOTOTPAaHHUKM M Tella BpalleHUs, KOHCTPYUPOBaTh T€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHE yMEHUS BIAJACTh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBAaHWY MaTEMATUYECKUX YTBEPKIACHUHN U POJIM aKCUOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YUEHUIO TEOMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpanuukn», «Tema BpameHus», «BekTopel W  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 COJEPKATEIbHBIM JIMHUAM 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, pacHpeeEHHBIM MO TojaM OOy4YeHHs, 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 TIPEEMCTBEHHOCTH, 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  ycnmoBus i auddepeHnmanuu  oOy4eHUs, IOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
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).



COAEPXKXAHME OBYUYEHUSA
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.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIIICIIBHOCTD MPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHbIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, TUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
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! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennas TteopeMa Iludaropa. Ilupammpa: n-yrojgpHas nDUpaMua,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. llpexncraBieHne O NpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadJIp,
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 MPABHIBHOW MHPaMUJIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

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

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpasloOXKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAs TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
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, chepbl, BNUCAHHOM B MHOTOTPAaHHUK WM TEJIO
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 NEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3zmoxenue 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,
LCHTpaJIbHAsl CUMMETpPUS, 3€pPKAIbHASA 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,
OpoLeAyp TIpaxAaHCKOro oOuiecTBa (BbIOOPHI, ONPOCHl M APYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOSLIEMY POCCUMCKOW MAaT€MAaTHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIrO HapoJa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUWE K MHPY, BKIIOYAss DJCTETUKY MAaTEMaTHYECKUX
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 3/10pOBOro U 06e30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPHU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun U peaan30BbIBATh COOCTBEHHBIE >KU3HEHHbBIE IJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMaHHE 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, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOM JesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO ACSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, 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
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

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

BBIOMpATh CMOco0 pelieHuss y4eOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



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

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, IBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHUI;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHHUKOB PAa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEIBHO
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, JAaBaTh MOSACHEHWS MO XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUA C CYXIACHUAMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUICHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yjbTaTa pelIeHUs
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 LUEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu peleHHH Y4eOHbIX 3aJad, NOPUHUMATh IeJlb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpyNmHoBbIX (popMax paboThl (0OCYykAeHUS, OOMEH MHEHHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

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

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

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

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSIMH, CBSI3AHHBIMU C  CEYCHHUEM
MHOT'OTPAaHHHUKOB IIJIOCKOCTBIO;

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

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

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

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS 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 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJECHUE T'E€OMETPUYECKUX BEJIMYUH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIO’)KHOCTH;

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

e U3BJIEKATh, MPEOOPa3OBBIBATH W HUHTEPIPETUPOBATh HH(POpPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IOMCKAa PpelIeHUs MaTeMaTH4eckdu  chopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEJIUYMH;

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

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHATHSAMH, CBA3AHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOM U c(epuyecKoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJIyYECHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PaCIOjoKeHue c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C KOMOMHAIUSMU TEJ
BpallleHUsi U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300paxarb H3ydaeMble (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 pUCyHKax;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIIEHHE PACCTOSHUNA 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;

BBIMOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEN BpallleHUus Npu
MapaJyIeIbHOM  [EPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKAJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOAIIME YEPE3 BEPILINHY ), CEUEHUS L1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl JJISl PELICHUS CTEPEOMETPUUECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

IPUMEHATH MPOTPAMMHBIE CPENCTBA M AIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  c(OpPMYJUPOBAHHOW  HPOOJEMBI,  MOJAEIUPOBATH
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 MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
IToBTOpenue kypca reomerpun 7-9 kiacca 4
BBenenue B ctepeoMerputo 21
3 B3anMHOe pacnonokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
4 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 3
IIPOCTPAHCTBE
5 [eprieHAUKYIAPHOCTH MPSMBIX U 24
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYribl 1 paccTosTHUS 15
MHororpanHuku 7
8 Bekrtops! B mpocTpaHcTBe 12
9 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 [ToBTOpeHuE, 0600IIEHNE U 7 1
crCcTeMaTH3aIus 3HaHUH
AHanutuyeckas reoMeTpus 15
O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 25
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBM>keHus 4 0
7 [ToBTOpEHME, O606III€HI§C " o5 0
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Tema ypoka

Koan4gecTBO 4acoB

n/n Beero Kontpons- | Ilpaxtu-
HBIC YCCKUC
pabotst padoTbl
1 [ToBTOpEeHue Kypca reomerpuu 7-9 kiacca 1
2 [ToBTOpEeHmE Kypca reomerpun 7-9 Kitacca 1
3 [ToBTOpenue Kypca reomerpun 7-9 knacca 1
4 BxopHast KOHTpOsIbHAsE paboTta 1 1
5 OcHOBHBIE IpaBUIa U300pAKEHHS HA PUCYHKE INIOCKOCTH, NapalJIeNIbHBIX MPSMBIX (OTPE3KOB), CEPEeIUHbBI 1
oTpe3Ka
6 [lonsaTHs cTepeoMeTpun: TOUKa, MpsiMasi, MIIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE MpaBMIIa H300pAKEHHS HA 1
PHUCYHKE IJIOCKOCTH, MapajlIebHbIX NMPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[TonsATHS: nEepecekarolecs IIOCKOCTH, ITEPECEKAOLINecs IpsAMasi U III0CKOCTh; OIYIPOCTPAHCTBO 1
[TonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIINECS TPsIMast U MJIOCKOCTh; TOJIYIIPOCTPAHCTBO 1
MHororpaHHuKH, H300pa’keHre MPOCTEUIIINX MPOCTPAHCTBEHHBIX (UTYp, HECYLIECTBYIOIINX 0OBEKTOB 1
10 MHororpaHHuKH, U300pa’keHNe MPOCTEUIINX TPOCTPAHCTBEHHBIX (PUTYpP, HECYILIECTBYIOIINX 00BEKTOB 1
11 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX 1
12 AKCHOMBI CTEPEOMETPHHU U TEPBBIE CIEACTBUSA U3 HUX 1
13 AKCHOMBI CTEPEOMETPHH U TIEPBBIE ClIeACTBUS M3 HUX. CIIOCOOBI 3a1aHNUs IPSMBIX M TUIOCKOCTEH B 1
npocTtpancTBe. O003HaYEHUS MPSMBIX U MIIOCKOCTEN
14 N3ob6pakenue ceueHuit mupaMusl, Kyoa v IpU3Mbl, KOTOPBIE IPOXOJAT Yepe3 ux péopa. M3obpaxenue 1
nepeceyeHust MOJIy4YeHHbIX TUIOCKocTel. PackpaiBanie NOCTPOSHHBIX CEYEeHUH pa3HbIMU [[BETaMU
15 N3o06paxeHue cedeHnit mupamMuibl, Kyoa 1 MpU3Mbl, KOTOpPBIE TPOXOIAT uepe3 ux péodpa. M3olOpaxkenue 1
nepeceyeHus MoJIy4YeHHbIX TUI0CKoCTel. PackpannBanie NOCTPOSHHBIX CEYEeHUH pa3HbIMU [[BETAMU
16 N3o06paxeHue cedeHni mupamMuibl, Kyoa 1 MpU3Mbl, KOTOpPBIE TPOXOIAT uepe3 ux péodpa. M3o0paxkenue 1




[IEPECEUCHMS TIOJYUYEHHBIX IUNIOCKOCTEN. PackpalnBanye NOCTPOCHHBIX CEYEHUM Pa3HbIMU LIBETaMU

17 Merton cienoB Ui IOCTPOCHMSI CEYCHUM

18 MerTton cienoB Juis mocTpoeHus ceueHuil. CBoiicTBa nepeceyeHuil NpsMbIX U IUIOCKOCTEN

19 MerTton cienoB Juis mocTpoeHus ceueHuil. CBoicTBa nepeceueHuil NpsMbIX U IUIOCKOCTEN

20 [TocTpoenue ceuenuii B nupamue, kKyoe 1o TpéM Toukam Ha péopax. Co3aHne BBIHOCHBIX YepTexen U
3aIllACh LI1aroB MOCTPOEHUS

21 [Toctpoenue ceuenuii B mupamuze, Kyoe no Tpém Toukam Ha péopax. CosziaHre BEBIHOCHBIX YEPTEkKEH 1
3aIUCh LIaroB MMOCTPOEHUs
[ToBTOpenue mianuMeTpun: Teopema o MPONOPHHMOHANIBHBIX 0Tpe3kax. [logo0ue TpeyroibHUKOB.

22 Teopema MeHenast. PacueTsl B ce4eHHAX Ha BBIHOCHBIX uepTexax. VcTopus pa3BUTHS INIAHUMETPUN U
CTEpPEOMETpUHN

23 Kontponbnas pabota Nel no teme "Axcuomsl crepeomerpun. Ceuenus"

24 B3aumHoe pacnonoxeHnue npsmMeix B npocTpancTse. CkpermuBaromuecs npsmslie. [pusnaku
CKpeluBaroImuxcs npsAMbIX. [lapamiensasie IpsMble B IPOCTPaHCTBE
TeopeMa 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH IIPSAMOM NapaJljIeIbHON JaHHOMN IIPSIMOMU, IPOXOAAIIECH

25 4yepe3 TOYKY IIPOCTPAHCTBA U He JISKAlllel Ha JaHHOM npsAMon. JlemMa o nepeceyeHuu napajienbHbIX
MPSIMBIX IIJIOCKOCTBIO

26 ITapaieapHOCTB TpeX IMpsMBIX. TeopeMa 0 TpEX nmapajlIesbHBIX IPAMBIX. TeopeMa 0 CKpeLBarOIIUXCs
IPSIMBIX

97 [TapannensHoe mpoekTupoBanre. OCHOBHBIE CBOMCTBA MapalIeTLHOTO MTpoeKTUpoBaHus. 3o0paxkenue
pa3HbIX GUTYyp B MapasieabHONW IPOEKLINUU

28 [lenTpanpHas NpoeKLusA. Yol C COHAIPaBIEHHBIMUA CTOPOHAMHU. YTOJI MEXAY IPSIMbIMU

29 3ajaun Ha JOKa3aTelbCTBO U UCCIEN0BAHNE, CBSI3aHHBIE C PACIIOIOKEHUEM MPSAMBIX B IPOCTPAHCTBE

30 [TonsATHA: MapauIeTbHOCT MPSMOM U INIOCKOCTH B ITpocTpaHcTBe. [Ipu3HaKk napayienbHOCTH NPSAMON U
m10ckocTH. CBOMCTBA NApPAJLIEIBHOCTH MPSIMON U IIIIOCKOCTH

31 I'eomerprueckue 3a1a4n Ha BBIYUCIICHUE U 1I0KA3ATENIbCTBO, CBSI3aHHBIE C MAPAIJICIIBHOCTBIO IIPSIMBIX U

IUIOCKOCTEH B MMPOCTPAHCTBEC




[TocTpoeHue ceueHns, MPOXOAAIIETO Yepe3 JaHHYIO IIPSAMYIO Ha YEPTEkKE U NapalIeIbHOIO IPyron

32 npsiMoid. Pacuér oTHomeHui L
33 [MapannenbHas IpoeKIHs, IPUMEHEHUE ISl TIOCTPOSHHSI ceYeHui KyOa n napaenenunena. CBOHCTBa 1
napajuleJienune1a u Ipu3Mbl
34 [TapannensHble iiockocTy. [IpU3Haky napamienbHOCTH ABYX IUIOCKOCTEH 1
35 Teopema o0 napamieabHOCTH U €IMHCTBEHHOCTHU IUIOCKOCTH, IPOXO/AIIEH Yepe3 TOUKY, He 1
IIPUHAJICIKALLYIO JAHHOU INIOCKOCTH U CIICICTBUSA U3 HEE
36 CaoiicTBa napaielbHbIX IIIOCKOCTEN: O MapajIeIbHOCTU MPSAMBIX NI€PECeYeHUs IIPU MePECeUeHNH IBYX 1
IapaJuIeIbHBIX IIJIOCKOCTEN TpeThen
37 CaoiicTBa napaielbHbIX IJIOCKOCTEN: 00 OTpe3Kax MapajuleIbHbIX MPSIMBIX, 3aKITIOUEHHBIX MEXTY 1
napaiesIbHbIMU TUIOCKOCTSIMM; O TIEPECEUEHUH NPSMOMN C IByMsI apauIeIbHBIMU IIIOCKOCTAMU
38 [ToBTopenue: Teopema [Iudaropa Ha MIOCKOCTH, TPUTOHOMETPHSI TPSIMOYT'OJIBHOTO TPEYTOJIbHUKA 1
39 KonTponbnas pabota Ne2 no teme "[lapanieabHOCTh IPSIMBIX U MIIOCKOCTEH" 1
40 CaoiicTBa Ky0a 1 MPSAMOYTOJIBHOTO TapaljIeyIeuneaa 1
41 Boruucnenue JUMH OTpE3KOB B KyOe U MPSAMOYTOJIbHOM Hapaljiefenure/e 1
42 [IepnieHAUKYISAPHOCTD NMPAMON U IIIOCKOCTH. [Ipru3HaK NepneHaANKYIAPHOCTH IPSIMOU U INTIOCKOCTH 1
43 [TepieHAUKYIAPHOCTD MPSAMON U INIOCKOCTH. [Ipr3HaK NepneHANKYISIPHOCTH MPSIMOU U INIOCKOCTH 1
44 Teopema 0 CylieCTBOBaHMM U €AMHCTBEHHOCTH MPSIMON, IPOXOAIIEH Yepe3 TOUKY POCTPaHCTBA U 1
NEPIEHIUKYIJIIPHON K INIOCKOCTH
45 [I;mockocTH M NepneHIuKyIIpHbIE UM MPSAMbIE B MHOTOTPaHHUKAX 1
46 [110CKOCTH M IEPIEHAUKYIISIPHBIE UM IIPSIMBIE B MHOTOTpaHHHUKAX 1
47 Ilepnenaukynsp u HakinoHHasA. [locTpoeHne neprneHuKyIsIpa U3 TOYKU Ha MPSIMYIO 1
48 [lepnennukynsip u HaknoHHas. [locTpoenne neprneHaANKysapa U3 TOUKH Ha MIPSIMYIO 1
49 Teopema o Tpéx nepneHAUKYIspax (mpsmas u oopaTHas) 1
50 Teopema o Tpéx neprneHaAnKysapax (mpsmas u oopaTHast) 1
51 VYroa Mexay CKpeluBaroIMMHCS MPSIMBbIMU 1
52 [Touck neprneHuKyIIpHBIX NPSIMBIX C TIOMOIIBIO EPIEHAUKYIISIPHBIX MJIOCKOCTEN 1




53 OpToroHanbHOE IPOEKTUPOBAHNE 1
54 [TocTpoenue ceuenuii Kyoa, IpU3Mbl, IPaBUIBHOM MUPAMUIBI C TOMOILBIO OPTOrOHAJILHON IIPOEKIUU 1
55 [Toctpoenue ceuenuii Kyoa, mpU3MbI, IPABUIBHON MUPAMUIBI C TIOMOIIBIO OPTOTOHAIBHOM MPOEKITUH 1
56 CumMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [Il1ocKOCTH CUMMETPUI B MHOTOTpaHHHUKaX 1
57 [Tpu3Hak neprneHAnKYJISPHOCTH MPSIMOM U IUNIOCKOCTH KaK CIIEICTBUE CUMMETPHU 1
58 [IpaBuiibHBIE MHOTOIPaHHUKHU. Pacd€T pacCcTOSHUN OT TOYKHU 10 INIOCKOCTH 1
59 ITpaBubHBIE MHOTOTPaHHUKHU. Pacdyér pacCTOSHUM OT TOUKHU 10 MIIOCKOCTH 1
60 Crioco0ObI ONyCTHTh MEPIIEHANKYISAPBI: CAMMETPHS, CIIBUT TOYKH MO ApAIJIeIbHOW PSIMOMA 1
61 CnBur 1o HenapaJyieabHOU NPAMON, U3MEHEHUE PACCTOSTHUN 1
62 KonTtponsHast padora Ne3 o treme "B3anMHoe pacnosioxKeHne NPSIMbIX B IUIOCKOCTEH B MPOCTpaHCTBE" 1
63 [ToBTOpeHue: yroa Mexay NPsAMbIMU HA IUIOCKOCTH, TPUTOHOMETPHSI B IPOM3BOJILHOM TPEYrOJbHUKE, 1
TeopeMa KOCUHYCOB
64 [ToBTOpEHUE: Yroa MEeXy CKpEIIUBAOIIUMHUCS IPSIMBIMU B IPOCTPAHCTBE 1
65 ['eomeTpuueckre METO bl BBIYMCICHHS YIiIa MEXy IPSIMbIMA B MHOIOIpaHHHMKaxX 1
66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO yIiia 1
67 [lepnennukynspHble nmaockocTy. CBOMCTBA B3aUMHO MEPHEHANKYISIPHBIX IIOCKOCTEH 1
68 [Tpu3Hak NepneHIuKYIIPHOCTU IUIOCKOCTEN; TeOpeMa O MPSIMON NIEPECEUEHUS IBYX IJIOCKOCTEN 1
NEPIEHIUKYIISPHBIX TPETHEN MIIOCKOCTU
69 [IpssMoyTOIBHBIN Mapasuienenumesn; Kyo; U3MepeHus, CBOMCTBA MPSIMOYTOIBLHOTO NapalyIeIeuneaa 1
70 Teopema 0 AMaroHanyu NpsSMOYrOJIBHOTO MAPAJIENIECIIAIIENA U CIEICTBUE U3 HEE
71 CrepeoMeTpHuuecKre U MPUKIIAIHbIE 33]Ja4l, CBA3aHHbBIE CO B3aUMHBIM PACIOJI0KEHUEM IPSIMBIX U 1
MJIOCKOCTH
72 [loBTOpEHME: CKpeLMBaIOLIMECS MPSAMBIE, TapAJIIIENIbHbIE INIOCKOCTU B CTAHIAPTHBIX MHOTOIPAaHHUKAX 1
73 [Tapa napanenbHbIX IJIOCKOCTEN Ha CKPEIIMBAIOIIMXCS IPAMBIX, PACCTOSIHUE MEKAY CKPEIIMBAIOIIMMHUCS 1
HOPSMBIMU B IPOCTBIX CUTYaLUsAX
74 PaccrosiHME OT TOYKH 10 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 TNIOCKOCTH 1




Bpluncienue paccTosHUN MEXKy CKPEIMBAIOIIUMHUCS NPSAMBIMU € IIOMOILBIO NIEPIEHANKYJIIPHON

75 L
IUIOCKOCTH
76 Tpéxrpanuslil yroi, HepaBeHCTBA AJIsl TpeXrpaHHbIX yrioB. Teopema [Iugaropa, TeopeMbl KOCHHYCOB U 1
CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa
77 DIeMeHTHI CHEePUIECKON T€OMETPHH: T€0Ie3MUSCKIE IMHUN Ha 3emiie 1
78 KonTtponbHast padora Ne4 o reme "Vrisl u pacctostHus” 1
79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €70 3JIEMEHTHI" 1
80 [Mupamuna. Buasl nupamun. [IpaBunsHas nupamuaa 1
81 [Tpusma. IIpsimast u HakinoHHast pu3Mbl. [IpaBuibHas npu3mMa 1
82 [psimoit mapasutenenumnesa, TPSMOYTOJIBHBINA Mapaliesienue, Kyo 1
83 Brinykiibie MHOrorpanHuku. Teopema Ditniepa 1
84 Boinykibie MHOrorpanHuku. Teopema Oinepa. [IpaBuibHble U HOIYIPaBUIIbHBIE MHOIOIPAHHUKH 1
85 KonTtposnpHas padora "MHororpaHHUKT" 1
86 [ToHsiTHE BEKTOpaA Ha MJIOCKOCTU U B IPOCTPAHCTBE 1
87 CymMa 1 pa3HOCTh BEKTOPOB 1
88 [TpaBuiio mapamnenenunena 1
89 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
90 Paznoxxenue BekTopa 1o 6azucy Tpéx BEKTOPOB, HE JISKAIIUX B OJHOM MJIOCKOCTH 1
91 CkayisipHOE MTPOU3BE/ICHUE 1
92 Brruucnenue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
93 [Ipocreiimme 3aqaun ¢ BEKTOpaMu 1
94 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
95 [Ipocreiinme 3a1aqu ¢ BEKTOpaMH 1
96 O06o0011eHre U cucTeMaTU3alus 3HAaHUN 1
97 O00011IEHNE U CUCTEMATHU3AIMHA 3HAHUN 1
98 HToroBast KOHTpOJIbHAS paboTa 1




99

Wroroas kKoHTpoOJBbHAS paboTa

1
100 0O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1
101 O0001IeHNEe U CHCTEMATH3aLKs 3HAHUI 1
102 O0001IeHNE U CHCTEMATH3aLKs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

CeueHust MHOIOTPAaHHUKOB: CTaHAAPTHBIE
MHOTOTpaHHUKH, METOJ CJIEJI0B,
CTaHJApPTHBIE INIOCKOCTH, IIEPECEUCHHE
IPSIMBIX U IJIOCKOCTEN

[TapannenbHble TpsIMbIE U TNIOCKOCTH:
MapajulebHbIE CEYEHHUS], pACUET
OTHOILIEHUH

[TapasuienpHble MPsIMBIE U TUIOCKOCTH: YTIJIbI
MEXy CKPEIUBAIOIUMUCS IPIMbIMU
[lepnenaukynsipHble NPsIMbIE U IUIOCKOCTH:
TEeopeMa O TpPeX NEPIEHAUKYIApax,
BBIUMCJICHMS JUIMH B MHOTOI'PAaHHUKAX

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTOINAN TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100Mst

[Tnomanu ceyeHuit MHOTOTPAaHHUKOB:
TUTOIIAH TTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs 1O 100Mst

Bxonanas KOHTPOJIbHAA pa60Ta

IToBTOpenue Temsl "KoopauHaTel BEKTOpa
Ha IJIOCKOCTH U B IIPOCTPAHCTBE"

[ToBTOpenue tems! "CxkanspHoe
IpOU3BeIeHNE BEKTOPOB"




[ToBTOpenue Temsl "Boruncinenue yria

10 MEXK]ly BEKTOpaMu B MpocTpaHcTee"

11 [ToBTOpEeHue Temsl "YpaBHEHHE IPAMOI,
IIPOXOJAIIEH Yepe3 JBe TOUKu"

12 VYpaBHEHHE [IJIOCKOCTH, HOPMAJIb,
ypaBHEHHUE INIOCKOCTH B OTpE3Kax

13 VYpaBHEHME MJIOCKOCTH, HOPMAJIb,
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax

14 BekropHoe npousBeneHune

15 JIvHeitHbIe HEpaBEHCTBA, JUHEUHOE
pOrpaMMHUPOBaHUE

16 JInHeiiHbIE HEPAaBEHCTBA, TUHEUHOE
IPOrpaMMHUPOBAHKE

17 AHanUTHYECKHUE METOJIbI pacuéTa yria
MEXly NIPSMBIMH B MHOTOI'PaHHUKAX

18 AHaJIUTHYECKHE METOBI pacuéTa yria
MEXY INIOCKOCTSIMA B MHOTOTpaHHHUKaX

19 dopMmyna pacCTOSTHUSA OT TOYKH 10
IUIOCKOCTH B KOOpJIMHATaX

20 HaxoxneHne paccTosiHUM OT TOYKH J10
TUIOCKOCTH B KyOe

21 HaxoxneHne paccTosiHUM OT TOYKH J10
IUIOCKOCTH B NPAaBUJIBHON TUPAMUIE

29 KonTponbhas pabota Nel no
TeMe" AHaTUTHYeCKas reoMeTpus”

93 O6BéM Tena. OOBeM MPSIMOYTOIBHOTO
napajuiejenuneia

24 3amaun 00 yABOCHUH Ky0Oa, O KBaJApaType




Ky0a; 0 TpUCEKLIUHU yriia

CTCpeOMeTpI/ILICCKI/IC 3aa4u, CBA3aHHBIC C

25 00BEMOM MPSMOYTOJIBHOTO
napasuieNienumne1a
[TpuknaaHbIe 3a7a49u, CBSI3aHHBIC C

26 BBIYHCIICHHEM 00BhEMa PSIMOYTOJILHOTO
napaieNenunea

27 O0BEM MIPSAMOIA TPU3MBI

08 CrepeoMeTpHUSCKUE 33]]a4H, CBI3aHHBIC C
BBIYHCIICHHEM 00BbEMOB TIPSIMOU TIPU3MBI

29 [TpuknaaHbie 3a7a49u, CBSI3aHHBIC C
00BEMOM MPSAMOU TPU3MBI
Brruucnenue 00bEMOB TEJ C TOMOIIBIO

30 onpeaenénHoro uarerpaita. Oobpém
HAKJIOHHOH MPU3MBI
Brruucnenue 00EMOB TEJ € TOMOIIBIO

31 onpeaenénHoro uarerpaita. Oobpém
MU PAMHU/TBI

39 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

33 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BeMOB MUpaMU ¢ OOIIUM YTIIOM

34 CrepeoMeTpHUECKHE 33]Ia9H, CBSI3aHHBIC C
00BEMaMH HAKJIIOHHOW MPU3MBI

35 CrepeoMeTprueCKUe 33a]a41, CBSI3aHHBIE C
00BEMaMH THpaMUIBI

36 [Ipuknanueie 3apaun mo Teme "OObEMBI

Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM




IIPU3MBI

[Tpuknagueie 3agaun 1o Teme "OO0BEMBI

37 Ten", cBA3aHHBIE ¢ 00BEMOM MUPAMHUJIBI

38 [Ipumenenue 00bEMOB. Beruucienue
PacCTOSIHUSA A0 IJIOCKOCTH

39 KonTtponpHas padora Ne2 o teme "O0béM
MHOTOTrpaHHHKaA"
HunuHapuyeckass HOBEPXHOCTb,

40 00pa3yroIme UIHHIPUICCKON
MIOBEPXHOCTHU

41 Hunuuap. [Ipssmoit kpyroBoi HUIHHIP.
[1nomaas NOBEpXHOCTU HUIMHAPA

42 umuaap. [Ipsamoi KpyroBod HUIMHAD.
[Imomaae MOBEpXHOCTH HUIMHAPA

43 [Ipuknansble 3a1aum, CBsI3aHHBIE C
HATUHAPOM

44 [IpuknagHeie 3aa4n, CBSI3aHHbIE C
UUATUHAPOM

45 Konnueckas moBepXxHOCTh, 00pasyroire
KOHHYECKOU noBepxHocTh. Konyc

46 CeueHue KOHYca MIOCKOCTBIO,
napajuIeIbHON MJIOCKOCTH OCHOBAHUS

47 Yceuénnslii konyc. M300paxeHne KOHYCOB
U YCEUEHHBIX KOHYCOB

48 [Tnomaas 60KOBOM MOBEPXHOCTH H ITOJTHOU
MOBEPXHOCTU KOHYCa

49 [Tnomaar 60KOBOY MOBEPXHOCTH U MOJTHOMN

IMOBEPXHOCTHU KOHYCaA




50

CrepeomeTpHuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CEUCHHH IMIIMH/IPA, KOHYCa

o1

CrepeomeTpuuecKue 3aauu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
MIOCTPOEHUEM CEUEHUM LWJIMH/IPA, KOHYCA

52

53

Cdepa u map

[Tepeceuenue cdepsbl u 1mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTRI0. Byt 1 m300pakeHue mapa

54

Ilepeceuenue cdeps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. B 1 m3o0paskenue mapa

55

56

VYpasaenue chepsl. [Lromans chepsl u eé
yacreu

Cummerpus chepsl 1 mapa

57

CrepeomeTpryuecKkue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYHUCIICHHUEC, CBA3aHHBIC
co cepoii u mapoM, TOCTPOESHUEM UX
CEYEHUH TIIOCKOCTHIO

58

CrepeomeTpryuecKkue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMUCIICHHUEC, CBA3aHHBIC
co cepoii u mapoM, TOCTPOESHUEM UX
CEYEHUH TIOCKOCTHIO

59

60

IIpuknanHele 3a1a4n, CBSI3aHHBIE CO
chepoit u mapom

IToBTOpEHME: OKPYKHOCTH HA IUNIOCKOCTH,
BBIYKCIICHHS B OKPYXKHOCTH, CTAHIAPTHBIE




nmonoous

Paznuunnie KOM6I/IHaHI/II/I TEJI BpalliICHUSA U

61 MHOTOIPAHHUKOB

62 3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

63 3anauu o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

64 Kontponbnas pabota Ne3 no teme "Tena u
MOBEPXHOCTHU BpaleHus"

65 O0BeéM muuHapa. Teopema 06 00bEME
IPSIMOTO LUJIMH]IPA

66 Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpenenéHHoro uuterpaiga. OobpéM KoHyca

67 [Tnomanu 60KOBOH U MOJHON TOBEPXHOCTH
KOHyca

68 CrepeomeTpuyuecKkue 3a1a4u, CBI3aHHbIE C
BBIUKCIICHHEM 00BEMOB IMIIMHpPA, KOHYCA

69 [Tpuknanueie 3agaun mo teme "OO0bEMBI U
TJIOIIA U TTIOBEPXHOCTEHN Te"
OO0béM 11apa U MapoOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [lnomans

70 cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB 11apa,
[IapOBOT'0 CErMEHTA U IIAPOBOTO CEKTOPa
[Ipuknanueie 3apaun mo Teme "OOBEMBI

71 Ten", CBA3aHHBIE C 00BEMOM IIapa u

miomaso cepbl. COOTHOMIEHUS MEKITY
TJIOMIA MU TTIOBEPXHOCTEN U 00bEMaMHU




MOAOOHBIX Tell

72

[TomoOHBIE TETa B IPOCTPAHCTBE.
N3menenne 06bEMa pu 1o 100uu.
CrepeomeTpHyecKUe 3a/1a4H, CBS3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TEJl U TUIOLIA ICH
MMOBEPXHOCTEN

73

74

75

Kontposbnas padota No4 o teme
"Ilnomany MOBEpXHOCTU U 0OBEMBI
KpYyIJbIX Ten"

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBuxenus u paBeHCTBO (uryp. OOriue
CBOMCTBA JIBUXCHUHN

Buap! nrkeHuni: mapauiebHbIN IEPEHOC,
HEHTpaJIbHAsl CHMMETPHS, 3epKaJIbHAS
CUMMETpPUS, TOBOPOT BOKPYT MPSMOit

76

[IpeobpazoBanus nmomodus. [psimas u
cthepa Diinepa

77

78

79

FGOMeTpI/ILIeCKI/Ie 3ala4uu Ha IIPUMCHCHUC
JABUXXCHUA

Ob6o6uaromiee noropeHue 11 noHsATUit U
MeTO0B Kypca reomerpun 10-11 knaccos,
cucTeMaTH3alys 3HaHUM:
"TlapansensHOCTh NPSAMBIX U IUIOCKOCTEH B
npocTpaHcTee"

Ob6o6maroriee noropenue 11 noHsATH 1
MeTO0B Kypca reomerpun 10—11 knaccos,
cucTeMaTH3alys 3HAaHHM:
"TlapanensHOCTh NPSAMBIX U IUIOCKOCTEH B




npocTtpaHcTae”

80

O6o6matomee moBropeHue 11 moHsaTH 1
MeTOoJ10B Kypca reomerpun 10—-11 knaccos,
cUCTEeMaTU3alus 3HAHUMN:
"ITapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

81

O6o6matomee moBTopeHue 11 moHsaTH 1
MeTo10B Kypca reomerpun 10—11 kmnaccos,
CHUCTEeMaTU3alrs 3HAHUI:
"ITapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B
npoctpaHcTae”

82

O6o6matomee moBropeHue 11 moHATHI 1
MeTo10B Kypca reomerpun 10-11 kmnaccos,
CHUCTEeMaTU3alrs 3HAHUI:
"IleprnieHIUKYISIPHOCTD MPSIMBIX U
MJIOCKOCTEH B MpocTpaHCcTBe"

83

Ob6o6maromiee nopropenue 11 noHsATH U
MeTo10B Kypca reomerpun 10—11 knaccos,
cUCTEeMaTu3alus 3HAaHUN:
"TleprieHIUKYISIPHOCTD MPSIMBIX U
MJIOCKOCTEH B MpocTpaHCcTBe"

84

O6o06matomiee moBTopenue 11 mousTHii u
MeTo10B Kypca reometrpun 10—11 kmaccos,
CHCTEeMaTH3alysl 3HAHUI:
"IlepneHIUKYIAPHOCTD NMPSAMBIX U
IJIOCKOCTEN B TpOCTpaHCTBE"

85

O6o06matomee moBTopenue 11 moHsTHi 1
MeTo10B Kypca reomerpun 10—11 knaccos,
CUCTEeMAaTH3aIs 3HAHW:




"TleprnieHIUKYJIAPHOCTD MPSIMBIX U
IJIOCKOCTEM B IpoCcTpaHCcTBE"

86

Ob6o6maromee nosropenue 11 noHATHH 1
MeTOoJ10B Kypca reometpun 10-11 knaccos,
cUCTeMaTH3alys 3HaHUil: "BekTopsl B
npocTpaHcTae”

87

88

89

90

91

92

O6o6matomee moBTopeHue 11 moHsaTH 1
MeTo10B Kypca reomerpun 10—11 kmnaccos,
cUcTeMaTu3alus 3HaHuii: "BekTopsl B
npocTtpaHcTae”

O6o06maromee moBropeHue 11 moHATHI 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cUcTeMaTu3alus 3HaHuii: "BekTopsl B
npocTtpaHcTae”

O6o06maromee moBropeHue 11 moHATHI 1
MeTO0B Kypca reomerpun 10-11 knaccos,
cUCTeMaTu3alus 3HaHuii: "BekTopsl B
npoctpaHcTae”

Ob6o6muaroree noropenue 11 noHsATUit U
MeTOI0B Kypca reometpun 10-11 kmaccos,
crucremaTusanus 3HaHuii: "O0beM
MHOTOTrpaHHHKaA"

Ob6o6maroree nopropeHue 11 noHsATUit 1
MeTO0B Kypca reomerpun 10—11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOTrpaHHHKaA"

O6o06matomee moBTopenue 11 moHsTHi 1

MeTOJ0B Kypca reomerpun 10—11 knaccos,
cucreMaTtu3anus 3HaHuil: "O0bem




MHOTOTpaHHHKA"

93

94

95

96

O6o6matomee moBropeHue 11 moHsaTH 1
MeTOoJ10B Kypca reomerpun 10—-11 knaccos,
cucTeMaTusanys 3Hanuii: "Thiomanmu
MOBEPXHOCTH M 00BEMBI KPYTIIBIX Tel"

O6o6matomee moBropeHue 11 moHsaTH 1
MeTOJ1I0B Kypca reometrpun 10—11 knaccos,
cucreMaruzanus 3Hanuit: "[lnomann
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

O6o06matomee moBropeHue 11 moHATHI 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucreMarusanys 3gaguii: "Tnomanun
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

IToBTOpEHME, 0000IICHUE U
CHUCTEMAaTHU3alMA 3HAHUI

97

HcTopust pazBUTHS CTEPEOMETPUH KAK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTui

98

Hcropust pazBUTHS CTEPEOMETPUM KAK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
WHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJOTui

99

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOoJib B pa3BUTUN COBPEMEHHBIX
WHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHH

100

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK




HayKHu U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

101

Hcrtopus pazButusi crepeoMeTpun Kak
HAyKHU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

102

Hcropust pazBUTHS CTEPEOMETPUH KAK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
VWH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJAUYECKOE OBECINIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

I'eomerpus, 10—11: Yueb. nis obmeodbpaszoar. yupexaenuii/ JI.C. AtanacsH, B.O.

Bbyrysos, C.b. Kanomues u np. — M.: IIpocBeuienue
METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

e CoopHuxk "[Iporpammel 11t 00111€00pa30BaTEBHBIX IIIKOJI, TAMHA3HM, JTUIEEB:
Marematuka. 5-11 ki1.”/ Coct. I'.'M.Ky3nenora, H.I'. Munatok. — 3-e u3a., crepeoTurr.- M.
Apoda.

e Meronuyeckue pekoMeHAalny K yaueOHukaM matematuku ais 10-11 kinaccos, xypHan
«MaremaTuka B IIKOJIE».

e b.I'. 3uB. JIugaktrueckue Mmatepuaisl o reomerpuu s 11 knacca. — M. [Ipocsemienue.

¢ 10.A. I'mazkos, U.U. FOauna, B.®. byry3oB. Pabouas terpans mo reomerpun s 11
kiacca. — M.: IIpocBenienue.

eb.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu 1o reometpuu st 7 — 11 kimaccoB. —
M.: IIpocsenienue.

e C.M. Caaksn, B.®. byry3oB. U3yuenune reomerpun B 10 — 11 kiaccax: Meronnueckue
pexomeHaanuu K yueOHuky. Kaura ans yuurens. — M.: IIpocsernienue.

e A.Tl. Kucenes. Onemenrtapnas reomerpusi. — M.: [Ipocsernienue.

e [Toypounsie pa3paboTku no reomerpun 11 knacc (quddepeHMpoBaHHbINA TOAX0) —

000 «BAKOw.

LLUOPOBbLIE OBPA3OBATE/IbHbLIE PECYPCbl U PECYPCbl CETU UHTEPHET

https://www.yaklass.ru/ - O6pa3oBarenbHbIi moptan «IKmaccey

https://dovuz.sfu-kras.ru/ - omummnuaner COY

https://foxford.ru/ - Ounaiin-mkona «Dokchopm»

https://ege.sdamgia.ru/ - mopran moarorosku k EI'D, OI'D, BITP

https://vserosolimp.edsoo.ru/ -BCOIII

https://infourok.ru/- mopran «Mudoypox»

https://uztest.ru/ - onnaiiH TeCTUPOBAHUE 1O MATEMATHUKE

© N o 0 B~ w0 D

https://uchi.ru/- O6pa3oBaTenpHbIi MOPTAT «YUH.PY»



https://www.yaklass.ru/
https://dovuz.sfu-kras.ru/
https://foxford.ru/
https://ege.sdamgia.ru/
https://vserosolimp.edsoo.ru/
https://infourok.ru/-
https://uztest.ru/
https://uchi.ru/-

9. https://resh.edu.ru/ - Poccuiickast 31eKTpOHHAS IIKOJIA

10. https://m.edsoo.ru  Bubnuorexa ITOK



https://resh.edu.ru/
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