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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,  (QOpPMHPYEMOE  MpU  H3YYEHUU
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;

dopMUpOBaHUE TMPEACTaBICHUS 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



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHU
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

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, TMPOSIBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
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,
«Muororpannukun», «Tema Bpamenus», «BexTtoppl ©  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 COJIEPKATEIbHBIM 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, pacHpe/leIEHHBIM IO ToJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHrEeM TIPUHITUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHumanuu  oOy4deHHUs, TMOCTPOEHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKIY
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.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockoctd. [lapamienbHO€ M LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayuienbHOCTh IJIIOCKOCTEN: 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 IIEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IUJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAsi U TOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas W yced€HHass nupamuibl. CBoiicTBa péGep M OOKOBBIX TI'paHel
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIP.

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 UM TMOBEPXHOCTH MPABUIBHOW MHPAMUIBI,
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 BBIYMTaHUE 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
HEKOMILUTIaHApHbIM  BekTOopaM. [IpsMoyrosibHass cucTeMa  KOOpPAMHAT 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 BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
cheppl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3obpaxkenue 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
HAKJIIOHHOW TMPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa U mapoBOro
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,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMUCAHHOM B MHOTOTPAHHUK WJIA 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| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY U HACTOSILEMY POCCUMCKOW MAaTEMaTHKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIr0 Hapoja, cpopMUpPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) hcTeTHYeCKO€e BOCIIUTAHHE!

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 TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 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
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
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 cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeoBEUECKOM IeATEebHOCTH, 3TarnoB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJISAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ieNICHUs TIOHATHUI, YCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKaALUH,
OCHOBaHUS JJ1s1 0000UIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelleHrus Y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, sIBJICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXXKHOE pPa3BUTHE IIPOLIECCa, a TaKKE BbIABUIAThH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3JIUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COIMOCTABISATh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.



PeryasiTuBHbIe YHHBepCAJbHbIE Y4eOHbIE TelcTBUS

Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTaTa pPEIIeHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHUH Y4YeOHBIX 3aja4y, MPUHUMATh I€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (00Cyx)aeHUS, OOMEH MHEHUIA,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiacca oOyyaromuics HayquTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPHU
pelIeHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE TPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATH TMOHATUSMU, CBS3aHHBIMH C YIJlaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMON U
IJIOCKOCTBIO;



CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJTHO paclo3HaBaTh OCHOBHBIC BHUABI MHOTOTPAHHUKOB (MIPU3MA,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJacCUu(UIMPOBaTh ~ MHOTOTPAaHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJHO  ONEpPUPOBaTh TMOHSTUSMH, CBSI3AHHBIMU C  CEUYCHUEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

BBITIOJIHATD napajieibHOe, LEHTPATLHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH W300paskeHust puryp
Ha TJIOCKOCTH;

CTPOUTH CEYEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJIaMH, BBITIOJIHSThH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMUJia), TCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJIHO OINEpPUPOBATH MOHATUAMH: CUMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OCh M IUJIOCKOCTh CHUMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
¢uryper;

CBOOOJTHO OIEpPUPOBATh MOHSATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

BBITIOJTHSATH JICUCTBUS HaJl BEKTOPaMHU;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHHN H
HaxXO0XXJICHUE TE€OMETPUUYECKHX BEIUYMH, MPUMEHSSI HU3BECTHBIE METOMbI
MIpU PEIICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CIIOXHOCTH;

NPUMEHSThL TPOCTEHIINE TPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOPa30oBbIBATH U HMHTEPIPETUPOBATH HHGPOPMAIHUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTexax U pUCYHKaxX;

NPUMEHSTh TOJIyYCHHbIE 3HAHMUSI HAa TIPaKTHUKE: CpaBHUBATh U
aHaJM3UPOBATh PEalbHbIE CUTyallUH, MPUMEHATh HU3YYCHHBIE MOHSATUS B
mpoliecce IMOMCKAa  pelIeHUs MaTeMaTU4ecKd  CPOpMYIMPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, pemarh MPaKTUYECKUE 3aadH,
CBSI3aHHbBIC C HAXO0XKJICHUEM F€OMETPUUYECKUX BEIUYHH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHSI TEXHOJOTHUH.



K koniy 11 kinacca oOyyaronuiicss HAy4uTCs:

CBOOOJIHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CEepUyecKOil TMOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJIYUYECHHSI TEJl BPAIICHUS;

KJIacCU(UIIMPOBATh B3aUMHOE PACIOOKeHUE C(hephl U MITIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O00BEMBI U TUIOIMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpaIICHUSA,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEPUPOBATh MOHATUSMHU, CBA3aHHBIMH C KOMOMHAIUMSAMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIEpaIuy HaJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
peniaTb reOMETPUYECKUE 3a1a4l HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHUE PACCTOSHUNA OT TOYKM JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
IPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuieIbHOM  NEPEHOCE, I[EHTPAJIbHOM CUMMETPHUM, 3€PKaIIbHOM
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUsT MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEYEHUS LHUIMHAPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliiebHbIe
OCHOBAHMIO M MPOXOISAIIME YEPE3 BEPILINHY ), CEUEHUS L1apa;



WCMOJIb30BaTh METOJIbI INOCTPOEHUSI CEUYEHUW: METOJ CJEAO0B, METON
BHYTPEHHETO TPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

NPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIINX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCJIOBUS
MPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

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

MPUMEHATh  TOJYYEHHbIC  3HAHUSA HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALNU, IPUMEHATh U3YUEHHbIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  CHOpPMYJTUPOBAHHOM  TPOOJEMBI,  MOJAEIUPOBATH
pEAIbHBIE CUTyalldd Ha SI3bIKE T€OMETPUH, UCCIEIOBAaTh MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh MpeJCTaBiIeHUsT 00 OCHOBHBIX JTalax pPa3BUTHUSI T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3/iejioB U TeEM dyeKkTpoHHbIe (LM pPOBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI
https://resh.edu.ru, https://uchi.ru,
1 BBenenue B ctepeoMeTpuio 23 1 https://www.yaklass.ru,
https://edu.skysmart.ru
https://resh.edu.ru, https://uchi.ru,
B3anMHOe pacnoiokeHHe NPsSIMbIX B
2 DOCTDANCTEE 6 1 https://www.yaklass.ru,
poctp https://edu.skysmart.ru
. https://resh.edu.ru, https://uchi.ru,
HapaJIJIeJH)HOCTI) HpﬂMI)IX H IIJIOCKOCTCHU B
3 DOCTOAHCTEE 8 https://www.yaklass.ru,
pocip https://edu.skysmart.ru
TlepreHTHKYIPHOCTE TIDSMBIX 1 https://resh.edu.ru, https://uchi.ru,
4 nnfcmcreﬁys Hp ocT aH(I:)TBe 25 https://www.yaklass.ru,
pocTp https://edu.skysmart.ru
https://resh.edu.ru, https://uchi.ru,
5 VYTl ¥ paccTosHUA 16 1 https://www.yaklass.ru,
https://edu.skysmart.ru
https://resh.edu.ru, https://uchi.ru,
6 MHororpaHHUKH 7 1 https://www.yaklass.ru,
https://edu.skysmart.ru
https://resh.edu.ru, https://uchi.ru,
7 BekTopsl B IpocTpaHCcTBe 12 https://www.yaklass.ru,
https://edu.skysmart.ru
8 [ToBTOpeHue, 060061IeHNE U cUcTeMaTH3alus 5 5 https://resh.edu.ru, https://uchi.ru,
3HaHUHU https://www.yaklass.ru,



https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
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https://edu.skysmart.ru



https://edu.skysmart.ru/

11 KJIACC

KoanuecTBo 4acoB
HaumeHoBaHue pa3/iejioB U TeEM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NporpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoTshI
https://resh.edu.ru, https://uchi.ru,
1 AHanuTH4ecKasi TeOMeTPHs 15 1 https://www.yaklass.ru,
https://edu.skysmart.ru
ToBToperte, oGoGmere 1 https://resh.edu.ru, https://uchi.ru,
2 p ’ _ 15 1 https://www.yaklass.ru,
cUCTEMAaTH3alUs 3SHAHUN
https://edu.skysmart.ru
https://resh.edu.ru, https://uchi.ru,
3 O6bEéM MHOTOTpaHHHKA 17 1 https://www.yaklass.ru,
https://edu.skysmart.ru
https://resh.edu.ru, https://uchi.ru,
4 Tena Bpamenus 24 1 https://www.yaklass.ru,
https://edu.skysmart.ru
. https://resh.edu.ru, https://uchi.ru,
[Tnomany moBepXHOCTU U 0OBEMBI
5 COVINEIX il 9 1 https://www.yaklass.ru,
pyr https://edu.skysmart.ru
https://resh.edu.ru, https://uchi.ru,
6 JIBHOKEeHUS 5 1 https://www.yaklass.ru,
https://edu.skysmart.ru
ToBTopetie, 0GobmeHHe i https://resh.edu.ru, https://uchi.ru,
7 p ’ . 17 2 https://www.yaklass.ru,
cucreMarui3anusa 3HaHUU
https://edu.skysmart.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
n/n Tema ypoka Bcero Kontposnurre oOpa3oBaTe/ibHbIE
padoThI pecypesI
https://resh.edu.ru,
OcHOBHBIE TIPaBUJIa U300paKEHUSI HA PUCYHKE IIOCKOCTH, 1 https://uchi.ru,
napajuieIbHbIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka https://www.yaklass.ru,
https://edu.skysmart.ru

[TonsATHS cTepeomeTpun: TOUYKA, IPsIMAas, IIIOCKOCTb, https://resh.edu.ru,
npoctpancTBo. OCHOBHBIE IIPaBUIIa U300paKEHHS HA 1 https://uchi.ru,
PHCYHKE IIJIOCKOCTH, MapajuleIbHbIX IPSIMBIX (OTPE3KOB), https://www.yaklass.ru,
CepeIMHbI OTpe3Ka https://edu.skysmart.ru
[HonsTs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIINECS 1
npsiMasi ¥ MI0CKOCTh; OJTYIPOCTPAHCTBO
[TonsiTHst: mepecekaronirecs MIOCKOCTH, MEPECEKAIOIINECS 1
npsiMasi ¥ MJI0CKOCTh; OJIYIPOCTPAHCTBO
MHororpaHHUKH, H300pa’keHre MPOCTEUIINX 1
IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLUINX O0BEKTOB
MHororpaHHuKH, U300pa’keHUe MPOCTEUITNX 1
IIPOCTPAHCTBEHHBIX (UTYp, HECYLIECTBYIOIINUX OOBEKTOB
AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBHS U3 HUX
AKCHOMBI CTEPEOMETPHUHU U NIEPBBIE CIEACTBUS U3 HUX.
CrniocoObl 3a1aHus IPSIMBIX U MIJIOCKOCTEH B MPOCTPAHCTBE. 1

O0603HaueHus NPSIMBIX U TUIOCKOCTEH
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https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

10

N300paxkenue ceueHuil nupamuibl, Kyoa v pu3Msl,
KOTOpbIE IPOXOAT yepe3 ux pédpa. M3o0paxenue
nepeceueHus MoJIy4eHHbIX II0cKocTel. PackpamBanue
IOCTPOCHHBIX CEUYCHUH Pa3HBIMM LIBETAMU

11

N306paxkenue ceueHuil nupamuibl, Kyoa v Ipu3Msl,
KOTOpPBIE MTPOXOJIAT Uepe3 ux péopa. M3o0pakenue
nepeceyeHus MoJIyuyeHHbIX II0cKocTel. PackpamBanue
IOCTPOCHHBIX CEUYCHUH Pa3HBIMM LIBETAMU

12

N306paxkenue ceueHuit nupamubl, Kyoa v Npu3Msl,
KOTOpBbIE TPOXOST uepe3 ux péopa. M3obpaxenue
MEPECEUCHUS MOTYUYECHHBIX INIOCKOCTEN. PackpalmBanme
MOCTPOEHHBIX CEYEHUN Pa3HbIMU LIBETAMHU

13

N306paxkenue ceueHuit nupamubl, Kyoa v Mpu3Msl,
KOTOpBbIE TPOXOAST uepe3 ux péopa. M3obpaxenue
MEPECEUCHUS MTOTYUYEHHBIX INIOCKOCTEM. PackpalmBanme
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

14

15

Merton ciaenoB ajs MMOCTPOCHUA CeUYCHUI

Mertop cnenoB A nocTpoeHust ceueHuid. CBoiicTBa
MEePECEUCHHI MPSAMBIX U MIIOCKOCTEN

16

17

18

Merton crnenoB s mocTpoeHus ceuenuid. CBoicTBa
MIEPECEUECHNM NPAMBIX U INIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe 1o TpéM ToUKaM Ha
pé€bpax. CozraHne BEIHOCHBIX YepTEXeH U 3alKch 11aros
MOCTPOCHUS

[Toctpoenue cedenuii B mupamue, Kyoe mo TpémM ToukaM Ha
pébpax. CoziaHre BEIHOCHBIX YEPTEXKEH U 3aIiCh 11aros
IIOCTPOEHHUS

19

[Toctpoenue ceueHuii B nupamu/ie, Kyoe mo TpéM TouKkaMm Ha




pé6pax. Co3naHue BBIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
MIOCTPOCHHSI

20

21

22

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKam Ha
pé6pax. Co3naHue BBIHOCHBIX YEPTEKEHU U 3aIUCh IIaroB
IIOCTPOEHHUS

[ToBTOpenue muanumerpuu: Teopema o NPONOPILHOHANIBHBIX
otpeskax. [lomoOue TpeyroibHUKOB
IToBTOopenue manumerpun: Teopema Menenas. PacyeTsl B

CCUYCHUAX HA BBIHOCHBIX YCPTCIKAX. I/ICTOpI/IH Pa3BUTHUA
IIAHUMETPUU U CTCPCOMCTPUHU

23

24

25

26

KonTponbnas pabora "Akcuomsl crepeomerpun. CeueHus"

B3anMHOe pacnonokeHue npsMbIX B IPOCTPAHCTBE.
CxkpemuBaromuecs npsmseie. [Ipu3Haky cKpemmuBaromuxcs
npsaMbix. [lapamiensHble IpsiMble B IPOCTPAHCTBE

Teopema 0 CyleCTBOBaHMM U €AUHCTBEHHOCTH NPSIMOU
NapajuieJIbHOM JaHHOU IIPSIMOM, POXOIALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIleH Ha JaHHOH npsMoi. Jlemma o
MEPECCUCHUH MaPAIUICNIBHBIX MPSIMBIX IIIOCKOCTBIO
[TapamiensHOCTB Tpex MpsAMBIX. Teopema o TpEx

NnapajiCJIbHBIX IPAMBIX. TeopeMa 0 CKpCHINBAOIINXCA
MMPAMBIX

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
napajuIeIbHOrO NMpoeKTHpoBaHus. M300pakeHne pa3HbIx
buryp B nmapaiienbHON IPOEKINU

28

29

I{eHTpanbHas TPOEKIUs. YTOJI C COHAIIPABIEHHBIMHU
CTOPOHaMU. YTOJ MEXIY IPSIMBIMU

33.2[2[‘{1/1 Ha JOKa3aTCJIbCTBO U UCCICI0OBAHUC, CBA3AaHHBIC C
PacCIioJIOKECHUEM IIPSAMBIX B IIPOCTPAHCTBE




30

[TonsTHA: mapaJIeTbHOCTh NPSIMOM U TIJIOCKOCTH B
npoctpaHcTie. [Ipu3Hak napamienbHOCTH MPAMON U
mrockocT. CBOMCTBA MAPAIJIEIBHOCTH MPSIMOIN 1
IUIOCKOCTH

31

I'eomerpuueckue 3aaun Ha BBIYUCICHUE U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAUICIbHOCTHIO MPSAMBIX U MJIOCKOCTEHN B
MIPOCTPAHCTBE

32

33

34

[TocTpoenue ceueHust, MPOXOIALIETO YEpe3 JaHHYIO
IIPSAMYIO Ha 4YEPTEkKE U NapaJIeIbHOIO APYTrOM IPsIMOM.
Pacuér oTHOMIEHNI

[TapannenbHas NpoeKuys, IPUMEHEHUE JUISl TOCTPOCHHUS

cedeHuit Kkyda u napauienenunena. CBoicTBa
napajuiejenunea u mpu3Msl

HapaJ'IJ'IGJ'IBHBIe IITOCKOCTH. HpI/I3HaKI/I mapajicJIbHOCTHU
ABYX IUIOCKOCTEH

35

Teopema o0 napamieIbHOCTH U €IMHCTBEHHOCTH IIOCKOCTH,
MPOXO/ISIIEH Yepe3 TOUKY, He TPUHAIJICIKAITYIO TaHHOU
MIJIOCKOCTH U CJIEJCTBUS U3 HEE

36

37

38

CaolicTBa napasuieabHbIX IIOCKOCTEN: O MapaieIbHOCTH
HPSIMBIX TIEPECEUEHUs IPU IEPECEUEHUH IBYX
NapaJyIeIbHBIX MIJIOCKOCTEN TpeThen

CaoiicTBa mapaieNbHbIX MIIOCKOCTEN: 00 OTpe3Kax
HapaseNbHbIX MPSMbIX, 3aKITOUEHHBIX MEXKTY
napauIeIbHBIMU MJIOCKOCTSIMU; O IEPECEUEHHUH MPSIMOM ©
JBYMsI TTapaJlIeIbHBIMU TIOCKOCTSIMU

[ToBTropenue: Teopema [Iugaropa Ha miaockocTu

39

IToBTOpEHME: TPUTOHOMETPUS MPSMOYTOJIBHOTO
TPEYroJIbHUKA




40

CoiicTBa Ky0a 1 IpsAMOYTOJIBHOTO IapajulesIeuIeaa

Brruncienue JMH OTPe3KOB B KyOe U MPSMOYTOJIbHOM

4 napauielIenumne1e

4 [leprieHAMKYASIPHOCT NPAMON U TI0CKOCTH. [Ipr3Hak
HEePHEHANKYJIAPHOCTH IPSIMOM U IIIOCKOCTH

43 [IepnieHAUKyYIAPHOCTD NPAMOM U II0CKOCTH. [Ipu3Hak
NEPIEHIUKYISIPHOCTU IPSIMOM U IJIOCKOCTU
Teopema 0 CyI1eCTBOBaHUU U €JMHCTBEHHOCTH MPSIMOA,

44 MPOXOJIAILIEH Yepe3 TOUKY NPOCTPAHCTBA U
NEPIEHIUKYJIIPHON K IIIOCKOCTU

45 [TnockocT U NepreHANKYIIAPHbIE UM IPSIMBbIE B
MHOI'OI'paHHHKaX

46 [InockocTu U nepneHAUKYISIPHBIE UM MIPSIMBIE B
MHOTOTpaHHHUKaX

47 [lepnennukynsip u HaknoHHas. [loctpoenue
NEePIEeHIUKYIIApa U3 TOUKU Ha MPSIMYIO

48 [Tepnenaukynsap u HakioHHas. [locTpoenue
NEPIEHIUKYIIApA U3 TOYKU Ha MPSMYIO

49 Teopema o Tpéx nepneHAUKYIspax (mpsmas 1 oOpaTHas)

50 Teopema o Tpéx neprneHAnKyIsApax (mpsmas u oopaTHast)

ol VYroa Mexay CKpelMBaroMMKCS PSIMBIMU

59 [Touck nepneHANKYIAPHBIX MPSAMBIX C IIOMOILBIO
NEePIEeHIUKYISIPHBIX MIIOCKOCTEN

53 OpToroHanbHO€ IPOEKTUPOBAHNE

54 [Toctpoenue ceueHnit Kyoa, mpU3Mbl, TPABUILHOM
MUPAMHUJIBI C TOMOUIBI0 OPTOTOHATILHON MPOEKIIMU

55 [Toctpoenue ceuenuii kyba, mpU3MBbI, IPABUIBLHON




MAPAMUIBI C IIOMOILBI) OPTOTOHAJIBHOM MPOEKIIUU

CI/IMMeTpI/IH B IIPOCTPAHCTBE OTHOCUTEIILHO IIJIOCKOCTH.

%6 [I;mockocTH CUMMETPUI B MHOTOI'PAaHHUKAX

57 [Tpu3Hak NeprneHIUKYJIIPHOCTH IPSIMOM U INIOCKOCTU KaK
CJIEICTBUE CHMMETPUU

58 [IpaBuiIbHBIE MHOTOIPaHHUKU. PacyéT paccTOSHUN OT TOYKH
J10 TUIOCKOCTH

59 ITpaBriibHBIE MHOTOIpaHHUKH. Pacdy€r paccTossHUM OT TOUKU
J10 TUIOCKOCTH

60 CriocoObl ONyCTUTh MEPIIEHAUKYIIAPBI: CAMMETPHUS, CIIBUT
TOYKH 10 MapaJIeTbHON MPSIMOi

61 CnBur no HenapasieabHON IPSIMON, U3MEHEHUE
paccTosHui

62 KontponbHas padora "B3anMHoe pacrioyiokeHue NpsiMbIX U
MJIOCKOCTEH B MpocTpaHcTBe"
IToBTOpEHME: Yroil MEXAY MPAMBIMU Ha IUIOCKOCTH,

63 TPUTOHOMETPHS B IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMa
KOCHHYCOB

64 [ToBTOpEHME: YroyI MeXAy CKpEIUBAOIUMUCA IIPSIMBIMU B
IIPOCTPAHCTBE

65 I'eomeTpuyeckre METOAbI BBIYUCIICHUS YIJIa MEXKIY
IPSIMBIMU B MHOTOTpaHHHUKaX

66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOIO yria

67 IlepnenaukynspHble I0CKOCTH. CBONCTBA B3aUMHO
NEPNEHAUKYIISIPHBIX TUIOCKOCTEN

68 [Ipu3Hak nepneHauKyJIApHOCTH IJIOCKOCTEN; TeOpeMa O

IPSIMOM IepeceueHns IByX INIOCKOCTEN NEPIEHANKYIIIPHBIX




TpEeTheH IIJIOCKOCTH

[IpstmoyronbHBIN Napasienenunes; Kyo; usMmepeHus,

69 CBOICTBaA NPSAMOYTOJIBLHOTO MapaJljiesienumneaa

70 Teopema 0 n1uaroHanu NpsAMOYTrOJIBHOTO NapaljiesIenunesa
U CIEJICTBUE U3 HEE

7 CrepeoMeTpuuecKkre U IPUKIIaJHbIE 3aJa4l, CBA3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM IPSIMBIX U IIJIOCKOCTH

79 [ToBTOpEHME: CKpELIMBAIOLIUECS NIPSMBIE, IapAJICIbHbIC
IJIOCKOCTH B CTaHJAPTHBIX MHOTOTpaHHUKAX
[Tapa napayuienbHbIX INIOCKOCTEW Ha CKPEIMBAIOIINXCS

73 IIPSIMBIX, PACCTOSIHUE MEKY CKPEIIUBAIOIIUMHUCS IPSIMBIMU
B IIPOCTBIX CUTYaLUAX

74 PaccrostHie OT TOUKM 10 IJIOCKOCTH, PACCTOSIHUE OT MPSMOM
J10 TUIOCKOCTH

75 Brrunciienne paccTOSHUI MEXY CKPEIIMBAIOIIUMUCS
HPSIMBIMU C TIOMOILBIO NIEPIEHIUKYIISIPHOM MIIOCKOCTH
TpéxrpaHHblii yroj, HEPAaBEHCTBA JJIs TPEXTPAaHHBIX YIJIOB.

76 Teopema [Iudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JIJIsI
TPEXTPAHHOTO yria

77 DneMeHTHI ChEepUIECKO TEOMETPHUH: T€OIe3MUECKIE JIMHUN
Ha 3emiie

78 KontponbHas padota "Yrisl u paccrossaus"

79 Cucremartu3zanus 3HaHuN "MHOTOrpaHHHUK U €70 3JIEMEHTHI"

80 [Mupamuna. Buas! nupamu. [IpaBunbHas nupamuia

81 IIpusma. Ilpamas u HaknoHHas npusMsl. [IpaBuibHas
npusma

82 [IpsiMo#t mapasienenunesn, NpsMOyroJIbHBIA

napasuienenunes, Kyo




83 Boinyknblie MHOrorpanHuku. Teopema Dinepa 1
84 Brinykibsie MHOTOrpanHuku. Teopema Ditnepa. [IpaBunbHbie 1
Y TIOJYNIPaBUWIIbHBIE MHOTOTPAHHUKH
85 KoHnTtponbHas pabora "MHororpaHHuKu" 1
86 [TonsaTre BeKTOpa Ha MIIOCKOCTH U B IIPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [TpaBuio mapasienenurena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
01 Paznoxenue BeKTf)pa 1o 6a3ucy TpéxX BEKTOPOB, HE 1
JISKAIIUX B OJTHOM TUIOCKOCTH
92 CkayisipHOE MTPOU3BEICHUE 1
93 Brranciienue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1
96 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1
98 O06o01IeHre u cucTeMaTu3alus 3HaHU! 1
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUI 1
100 HToroBas KOHTpoOJIbHAsA paboTa 1
101 Hroroas koHTpoapHas pabora 1
102 O06o01IeHre U cucTeMaTu3alus 3HaHU! 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

No KoaudecTBO 4acoB
JIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka KonTpoJbHbIe
Bcero o0pa3oBaTe/bHbIE PeCypPChl
n padoTshI
" https://resh.edu.ru, https://uchi.ru,
[ToBrOpenue Temsl "KoopauHaTel BEKTOpa Ha
1 I0CKOCTH 1 B IbOCThaRCTEE" 1 https://www.yaklass.ru,
pocTp https://edu.skysmart.ru
" https://resh.edu.ru, https://uchi.ru,
IToBTOpenue teMsl "CkallspHOE IPOU3BENCHUE
2 " 1 https://www.yaklass.ru,
BEKTOPOB
P https://edu.skysmart.ru
IToBTOpEeHME TeMBbI "BhruncieHue yria Mex
3 P yr y 1
BEKTOpaMH B IPOCTpaHCTBE"
IToBTOpenue TeMsl "YpaBHEHHE IPSIMOH, IIPOXOISIIEH
4 P p p p 1
yepe3 ABE TOUKH"
5 YpaBHEHME MIIIOCKOCTH, HOPMaJIb, YPABHEHHE 1
IIJIOCKOCTH B OTpE3Kax
6 YpaBHEHME IIIOCKOCTH, HOPMaJIb, YPABHEHHE 1
IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
8 JIuneliHbIC HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMUPOBAHNE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMHUPOBAHNE
10 AHaJIUTHYECKHE METOJIbI pacuéTa yriia Mexy 1
IPsIMBIMU B MHOTOTpaHHHUKaX
1 AHaJIUTHYECKNE METOBI pacuéTa yriia Mexmay 1

IJIOCKOCTAMU B MHOT'OI'PAHHUKAX
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dopmylia pacCTOSIHUS OT TOUKHU J10 TUIOCKOCTH B

12
KOOpJAMHATAX

13 HaxoxeHne paccTosiHui OT TOYKHU 10 TIJIOCKOCTH B
KyOe

14 Haxosx1eHne pacCTOSIHMI OT TOYKH /10 IIJIOCKOCTH B
MIPaBUJIbHON UPAMUJIE

15 KonTponpHas padora "AHamuTHueckas reoMeTpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHAAPTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/T CJIE/I0B

18 CeueHust MHOTOIPAaHHUKOB: CTaHAAPTHBIE INIOCKOCTH,
nepecedeH st MPSIMBIX U IIIOCKOCTEN

19 [TapannenpHble NpsAMbIe U IIJIOCKOCTH: NapaliesIbHbIE
cedyeHus

20 [TapamienpHbIe IPsSIMBIE U IIJIOCKOCTH: PACYET
OTHOULIEHUU

91 [TapannenbHble NPSMBIE U IIOCKOCTH: YIJIbI MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMU
[TeprieHauKyJIApHBIE NPSIMBIE U TUNIOCKOCTH:

22 CTaHJapTHBIE Napbl IEPIEHAUKYIISAPHBIX MIJIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB

93 [TepieHauKyIApHBIE NPSIMBIE U TUNIOCKOCTH: TEOPEMA O
TpeX NEPIEHIUKYIIApax

24 [leprieHquKyNIIpHBIE TPSIMbIE U TJIOCKOCTHU:
BBIUMCJICHMS VTUH B MHOTOI'PaHHUKAX

o5 [ToBTOpEHue: MioLIa M MHOTOYTOJIbHUKOB, (POPMYJIBI
JUIS TUTOINAAEH, COOOpaXKeHHus o100

26 [ToBTOpEHME: TIIOMIA I MHOTOYTOJIEHUKOB, (DOPMYITBI




JUTSL TITOMIA/ICH, COOOpaXeHHsI ITOA00MS

[ToBTOpEHME: MIOMAAN MHOTOYTOJIBHUKOB, (DOPMYJIBI

21 JUTSE TITOIA/ICH, COOOpaXeHHsI ITOA00MS
[Tnomany ceyeHnit MHOTOTPAaHHUKOB: TIOIIA TN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHUS
monoous
[nomany ceyeHnii MHOTOTPaHHUKOB: TUIOMIATN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHUS
nmonoous

30 KonTtponsnast padora "[loBTOpeHHE: MHOTOTpaHHUKH,
CEYEHUsI MHOTOTPaHHUKOB"

31 O61éM Tena. OObeM MPSIMOYTOIBHOTO
napasuiesienumnena

39 3amaun 00 yaBOoCHUHU Ky0a, 0 KBaapaType Kyoa; o
TPUCEKIUH yIiia

33 CrepeoMeTpHUECKHE 33]Ia4H, CBSI3aHHBIE C 00bEMOM
MPSIMOYTOJIBHOTO TIapajlIeyIeITHITe 1A

34 [Tpuxnanubie 3a1a4u, CBI3aHHBIE C BHIYHCICHUEM
00BEMa MPSAMOYTOIBHOTO MapaljieNenuneaa

35 O0BEM psIMON TIPU3MEI

36 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHBIE C
BBIUHCIICHHEM 00BEMOB TIPSIMOK TIPU3MBI

37 [IpuknanHblie 3a1a4H, CBsI3aHHBIE C 00BEMOM TIPSIMOI
MIPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaenéaHoro uarerpana. O0bEM HaKIIOHHON
MIPU3MBI

39 Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO




onpeaenéuHoro uarerpaita. O0bEM MupamuIbI

®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB

40
OUpaMHJ ¢ OOIIUM YTIOM

41 ®opmyia 06béMa nupamuibl. OTHOIIEHHE 00BEMOB
nUpaMuj ¢ OOLUM YIIOM

42 CrepeoMeTpHuuecKkue 3aaul, CBA3aHHbIE C 00bEMaMU
HAKJIOHHOM NPU3MBI

43 CrepeomeTpHuuecKue 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMuU
UPAMU/IBI

44 [Tpuknagueie 3agaun 1mo Teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM HAKJIIOHHOM NMPU3MBI

45 [Ipuknanueie 3anauu no teme "OO6bEMBI TEN",
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

46 [Ipumenenue 00bEMOB. BrruncieHue paccTossHus 10
IJIOCKOCTH

47 KonrtponsHas padora "O6bEéM MHOrorpaHHuka"

48 [unuuapudeckas MOBEPXHOCTh, 00pa3yroime
LWJIMHIPUYECKON OBEPXHOCTH

49 Humuuap. [psamon xpyroson nunuuap. Ilnomans
MOBEPXHOCTH LIWJINHIPA

50 Konnueckast moBepXHOCTh, 00pa3yroine KOHUIeCKOM
nosepxHoctu. Konyc

51 CeueHne KOHYyca INIOCKOCTBIO, TapAJIIEIbHOU
MJIOCKOCTH OCHOBAHUS

50 VYceuénnslii konyc. M300paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H ITOJTHOM

IMOBEPXHOCTHU KOHYCA




[Tnomans OOKOBOM MOBEPXHOCTH U TOJTHOM

>4 MIOBEPXHOCTH KOHYyCa
CrepeomeTpHuyecKHe 3aJa4u Ha JOKa3aTeIbCTBO U

55 BBIUNCJIEHHE, TOCTPOCHUEM CEUEHUN LUINHIPA,
KOHYCa
CrepeoMeTpHUeCKHE 33]aul Ha JOKA3aTeIbCTBO U

56 BBIYHUCIICHHE, TIOCTPOCHUEM CEYCHUH IMITUHIIPA,
KOHYCa

57 [TpuknaaHbIe 3324, CBSI3aHHBIC C [IUJIHHIPOM

58 [Ipuxiagnaeie 3a1a4u, CBSI3aHHBIE C IMIMHAPOM

59 Cdepa u map
[Tepeceuenue cdeprl u mapa ¢ WIOCKOCcThI0. Kacanue

60 nrapa u cepsl IIockocThio. Bun u n3o0pakenue
mrapa
[Tepeceuenue cdeprl u mapa ¢ WIOCKOCcThI0. Kacanue

61 mapa u cepsl IOCKoCThI0. By u n300pakeHue
mrapa

62 VYpasuenue coepsl. [Tnomans chepst u e€ uactei

63 Cummerpus cdeps 1 mapa
CrepeomeTrpuyeckre 3aJauu Ha JOKa3aTelbCTBO U

64 BBIUHCIIEHHE, CBSI3aHHBIE CO chepoit U mapom,
MIOCTPOCHUEM MX CEUCHHH TIOCKOCTHIO
CrepeomeTpHuyecKkHe 3aauu Ha JJOKa3aTelbCTBO U

65 BBIUKCJICHHE, CBS3aHHBIE CO CPEpOoil U Mapowm,
MOCTPOCHUEM MX CEUCHHH MIIOCKOCTHIO

66 [TpuknamHbIe 3a1a9u, CBSI3aHHBIE CO CHEPO U IapoM

67 [ToBTOpEHUE: OKPYKHOCTH HA MIIOCKOCTH, BEIYUCICHHS

B OKPY)KHOCTH, CTaHJApTHBIE TTOT00US




Paznmuunnie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U

o8 MHOTOTPaHHUKOB

69 3anaum no Teme "Tena ¥ MOBEPXHOCTH BpameHus "

70 3agauu no Teme "Tena 1 MOBEpXHOCTH BpaleHus"

71 KonTtponbHast padota "Tena 1 moBepXHOCTH
BpanieHus"

79 O0BeM muuHapa. TeopeMa 06 00bEME MPSIMOTO
HUIMH]IpA

73 Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO
onpeaenéuHoro unrerpaita. O6bpEM KoHyca

74 [Tnomaau 60KOBOY U TIOTHON TOBEPXHOCTH KOHYCA

75 CrepeoMeTpuuecKUe 3a]a41, CBSI3aHHBIC C
BBIUKCJICHHEM 00BEMOB IMIIMHpPA, KOHYCA

76 [puxnagneie 3amaun o Teme "OObEMBI U TUTOIIAAN
noBepxHocrel Ten"

O06BéM mapa u mapoBoro cekropa. Teopema 00

77 06béme mapa. [Imomans cheprr. CTepeomerpruyeckme
3a/1a4yM, CBSI3aHHbIE C BBIYUCIEHHEM O0BEMOB 11apa,
[IApOBOTO CErMEHTA U IIapOBOr0 CEKTOPa
[Tpuxnanueie 3anayn no reme "OOBEMBI TEN",

78 CBsI3aHHBIE C 00BEMOM I1apa U MIIOLIAIbI0 CQEpHI.
CooTHo1IeHHs MeX1y IJIOIAsIMU TTIOBEPXHOCTEHN U
00BEMaMHU TOOOHEIX TEI
[TonoOHBbIe Tena B mpocTpaHcTBe. M3MeHenue oobéma

79 npu nogo6un. CrepeoMeTpuyeckue 3aaauu,
CBSI3aHHBIE C BHIUMCIIEHUEM O0BEMOB Tell U IIIOMIAIeH
MMOBEPXHOCTEN

80 KonTtponbHas padora "[1nomanm moBepxHOCTH U




00BEMBI KpyTJbIX TEN"

81

82

JBwxkenus npoctpanctBa. Otobpakenus. [[BrxeHus
U paBeHCTBO Guryp. O0IMe CBOMCTBA TBHKESHUI
Buapl nBrkeHuUit: napauiebHbIA EPEHOC,

LEHTpajIbHasi CHMMETPHS, 3epKajibHasi CUMMETpHS,
MIOBOPOT BOKPYT MPSMOi

83

[Ipeo6pazoBanus nmomoodwus. [Ipsmas u cepa Ditnepa

84
85

FGOMeTpI/I‘IeCKI/Ie 3a/la4y Ha IPUMCHCHUC JIBUIKCHUA

KonTponpHas padora "BekTops! B mpocTpancTse”

86

87

88

89

O6o06matomee moBTopeHue 11 MOHATHI 1 METOIOB
Kypca reomerpuu 10—11 kaccoB, cuctemaTuzaus
3HaHuii: "[lapanienbHOCTh IPSIMBIX U IUIOCKOCTEN B
npocTtpascTae”

O6o06matomee moBTopeHue 11 MOHATHI 1 METOIOB
Kypca reomerpuu 10—-11 kiaccoB, cuctemaTu3aus
3HaHui: "BekTopsl B mpocTpaHcTBe"

O6o6maromiee nopropenue 11 MOHATHII U METOIOB
Kypca reomerpuu 10—11 kinaccoB, cuctemaTuzamus
3HaHM: "BekTopsl B mpocTpaHcTBE"

O6o06matomiee moBroperue 11 MoHITHIT 1 METOIOB

Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus
3HaHui: "OO6beM MHOrorpaHHuka"

90

O6o06matomee moBToperue 11 MOHITHIT 1 METOIOB
Kypca reomerpun 10—11 kmaccos, cucremaTuzanus
3HaHui: "O0beM MHOTOTpaHHUKA"

91

O6o6maromee nopropenue 11 MOHITHII U METOIOB
Kypca reomerpun 10—11 kmaccoB, cucremaTuzanus
3HaHui: "[lnomaay moBepXHOCTH U 00BEMBI KPYTIIBIX




"

TCII

O6o06matomee moBTopeHue 11 MOHATHIT B METOIOB
Kypca reomerpun 10—11 knacco, cucremaTuzanus

92 3Hanui: "Ilnomaay mnoBepxXHOCTH M 0OBEMBI KPYTIIBIX
Ten"
93 HroroBast kKoHTpoIbHAs paboTa
94 Wrorosas koHTpoJsibHas paboTa
95 [ToBTOpEHME, 000OIICHUE M CHCTEMAaTH3allisl 3HAHUH
HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKH H €€
96 pOJIb B pa3BUTHU COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA
HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKH H €€
97 POJIb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA
HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKHU H €€
98 POJIb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTHHA
Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€
99 pOJIb B Pa3BUTHH COBPEMEHHBIX MHXEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTHA
Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€
100 POJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTH
Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH H €€
101 POJIb B pa3BUTUHU COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTH
102 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH H €€

POJIb B pa3BUTHU COBPEMEHHBIX MHXCHCPHBIX U




KOMITBIOTCPHBIX TEXHOJIOT 17071

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




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

* Maremaruka: anreOpa v Hadajga MaTeMaTHYECKOTO aHaIN3a, T€OMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obiectBo «M3aarenscTBo «IIpocBemienue»

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
[Toypounsie pa3zpaboTku o reomerpuu 10-11 kiaccel/ SpoBenko B.A./

M.:Bako

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru , https://uchi.ru , https://www.yaklass.ru ,

https://edu.skysmart.ru
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https://www.yaklass.ru/
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