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MNOACHUTEJIBHASA 3AIINCKA

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

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecleYeHUE  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 YriayOJIEHHOM 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;

(GopMUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax 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
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE 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 MHOIOTPaHHUKHM M Te€Ja BpalIEHUs, 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 MaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B TMPOBEICHUT
JEAYKTUBHBIX PacCyKICHUMH;

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

dopmupoBanue (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMBbl, pacHpe/eEHHBIM IO TojaM OOyYeHHS, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTI0ICHEeM TIPUHITUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

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

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KJIACC

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€ W LEHTPAIbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayuienbHOCTh IJIIOCKOCTEN: NapauleiIbHbIE
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 IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[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.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasi U TOJHAs TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
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 U 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 MExXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHATHs: UOUIMHAPHUYECKAs IIOBEPXHOCTb, KOHUYECKAs IOBEPXHOCTS,
chepuueckas MOBEPXHOCTb, oOOpasyromue noBepxHocTel. Tema BpalueHus:
UMIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl U
mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOM MpU3MBI, WIMHIPA, MUpaMHUIIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CErMEHTa.

KomOunanuu Ten BpaimieHuss U MHoOrorpaHHukoB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAs OKoJo wuiauHapa. Ilepeceyenne cdepsl U 1mapa c



miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, oAb chepbl U €€ yacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IIJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS I11apa, METObl IOCTPOCHUS
CEYEHUU: METOJ| CIEA0B, METOJ BHYTPEHHErO NMPOEKTUPOBAHUSA, METOJ IIEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cucTreMa KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. Paznmoxenne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3az7ad4.

J{BUKeHNs B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
LEHTpaJbHasl CHUMMETPUS, 3€pKajlbHas CUMMETpHs, IMOBOPOT BOKPYT MPSIMOM.
[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) rpa:kaanckoe BoCIUTaAHHE:

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

2) naTpUOTHYECKOE BOCIIUTAHME:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOT0 Hapoaa, cpOpMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAss JCTETUKY MaTEMaTHYECKUX
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 06€30MacHOro 0opasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
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
Oyaymeil npodeccuu U peaau30BbIBATh COOCTBEHHBIE >KU3HEHHbBIC IIJIaHbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  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

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, 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 YMO3AKIIOUEHNI, 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 pelleHnus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIME  MOPOTHUBOpEYHe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BbEKTa, sIBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTaBIIATh CBOM CYXACHUA C CYXIACHUAMHU APYIHX YYAaCTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.



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 WHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTaTa pemIeHUs
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 3ajay, MPUHUMATh I1€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX ¢opMax paboThl (00CYyk)aeHUS, OOMEH MHEHHUIA,
«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 PE3YJIbTATBI

K xoniy 10 kiacca o0yyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPHU
peleHnH 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUN;

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

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX 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 MOHSATUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;
CBOOOJTHO paclo3HaBaTh OCHOBHBIC BHUABI MHOTOTPAHHUKOB (MIPU3MA,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJacCUu(UIMPOBaTh ~ MHOTOTPAaHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJIHO  ONEpPUPOBaTh TMOHSTUAMH, 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 (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

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

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

CBOOOJTHO OIEpPUPOBATh MOHSATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

BBITIOJTHSATD JICUCTBUS HaJl BEKTOPaMHU;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHHN H
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYUH, 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 HHGPOPMAIUIO 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 IMOMCKa  pelieHUsT 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,
CBSI3aHHBIC C HAXO0KICHUEM F€OMETPUUYECKUX BEJIMYHH;

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 TOBEPXHOCTSIMH, 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 PACIIOJIOKeHUE C(hephl U MIIOCKOCTH;
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 KOMOMHAIMSAMU TeEI
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;

n300paxarb H3ydaeMble (UIYpbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
peniaTb reOMETPUYECKUE 3a1a4l HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PAaCCTOSHUM OT TOYKM JI0 IJIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
IPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuieIbHOM  MEPEHOCEe, LEHTPAJIbHOM CUMMETPHUM, 3€PKaAIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUsT MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEYEHUS LHUIMHAPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliiebHbIe
OCHOBAHMIO M MPOXOALIME YEPE3 BEPILINHY ), CEUEHUS LI1apa;



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

NPUMEHATh TeoMeTpuueckre (akThbl Ui PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX 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  TPOOJIEMBI,  MOJAEIHUPOBATH
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 MpeJCTaBiICHUSI 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie) JdomosaHuTeabHast
n/n MPOrpamMmbl Bcero Kontpoapmpie  Ipaxruteckue oOpa3oBarteiibHble  HHGpoOpManus
padoThI padoThI pecypesI
1 BBenenue B ctepeoMeTpuio 23 1 1
5 B3anMHOE pacnosiokeHue NpsiMbIX B 5 1 1
MIPOCTPAHCTBE
3 HapaJIJIeJIBj{OCTB MPSIMBIX U 8 1
IJIOCKOCTEH B IPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSIMBIX U 25 5
IUIOCKOCTEN B POCTPAHCTBE
Vel U paccTossHUS 16
MHororpanHuKu 7 1
BexTopsl B mpocTpaHcTBE 12
3 [ToBTOpeHwue, 0606meH1/uIe u 5 )
CUCTEMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 7 10

[NPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie) JdonmosaHuTeabHass
Ne o/ Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTeibHble  HHpOpMaLUS
padoThI padoThI
pecypcbl
1 AHaMTHYECKass TEOMETPHS 15 1 1
) [ToBTOpEHME, 0606HICHI:I€ " 15 1 5
CUCTEMAaTH3aIHsl 3HAHHUH
3 O6bEéM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1 1
KPYTJIBIX TEJ
6 JBroKeHUS 5 1
7 [ToBTOpEeHue, 06061IeHNE 1 17 9
CHCTEMaTH3aINsI 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10
- 102 8 9

[NPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JIeKTPOHHBbIE
Ne undgposbie
Tema ypoka Kourpoabsnble IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Poccuiickas
OcHoBHbIe NpaBuiia H300pakeHUs Ha
AIIEKTPOHHASI
1 PHUCYHKE TIJIOCKOCTH, IMapajlIebHBIX MPSIMBIX 1
IKOJIa

OTPE3KOB), CCPCAUHBI OTPE3Ka
(otp ), cepen P (resh.edu.ru)

ITonsTus CTCPpCOMETPUHU: TOYKA, IIpsAMad,

Poccuiickas
IJIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
AIIEKTPOHHAS
2 MpaBUJIa U300paXKeHUs Ha PUCYHKE 1
HIKOJIa

IIJIOCKOCTH, MAapalJICJIbHBIX MPAMBIX
(resh.edu.ru)
(OTpe3KoB), cepeIMHbI OTpE3Ka

Poccuiickas
[TonsaTus: nepecekaronyecs MIOCKOCTH,
AJIEKTPOHHAs
3 MePECEeKAIOIINECs MpsiMasi v TUIOCKOCTH; 1
IKOJIa
MOJTYTTPOCTPAHCTBO (resh.edu.ru)
Pocculickas
[TonsaTus: nepecekaronmecs MmIOCKOCTH,
AJIEKTPOHHAs
4 nepeceKaroIuecs npsiMasi v MI0CKOCTh; 1
IIKOJIa
MOJTYTTPOCTPAHCTBO (resh.edu.ru)
Pocculickas
MHororpaHHuKH, U300paKeHne
o AIIEKTPOHHAs
5 MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP, 1
IIKOJIa

HECYIIECTBYIOIUX O0HEKTOB

(resh.edu.ru)




MHororpaHHUKH, H300paKeHHE

Poccuiickas

. AIIEKTPOHHAS
6 MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HIKOJIa
HECYIIECTBYIOIIUX 00BHEKTOB
y yio (resh.edu.ru)
Pocculickas
7 AKCHOMBI CTEPEOMETPHHU U TIEPBBIC AIIEKTPOHHAs
CIIEJICTBUS U3 HUX IKOJIa
(resh.edu.ru)
Pocculickas
3 AKCHOMBI CTEPEOMETPHH U TIEPBBIC AIIEKTPOHHAS
CIICICTBUS M3 HUX HIKOJIa
(resh.edu.ru)
AKCHOMBI CTEPEOMETPHUH U IIEPBBIE Pocculickas
9 cienctBus u3 HUX. CriocoOrwl 3a1aHus AIIEKTPOHHAS
MPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE. IKOJIa
O003Ha4YeHUS MPSIMBIX U TIOCKOCTEH (resh.edu.ru)
N300pakeHne ceueHuil mupaMubl, Kyoa u .
n Poccuiickas
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
DIIEKTPOHHAS
10 N300paxeHue nepeceuyeHus: NOTy4YeHHBIX
5 IKOJIa
TIockocTell. PackpammBanme mocTpOeHHBIX
N (resh.edu.ru)
CCUSHHI pa3HBIMU IIBETAMHU
N300paxenune cedyeHuit nmupamuibl, Kyoa u .
n Poccuiickas
MIPHU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
DIIEKTPOHHAS
11 N300paxeHue nepeceuyeHus: NOTy4YeHHBIX
5 IKOJIa
TuIocKocTel. PackpammBaHmie moCTpOSHHBIX
. (resh.edu.ru)
CCUCHHI Pa3HBIMH IIBETAMH
N3o0pakeHue ceueHnii mupaMuibl, Kyoa u Poccuiickas
12 MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux péopa. AIIEKTPOHHAS
N300paxeHnue nepeceyeHus: NOTy4YeHHBIX HIKOJIa




IJIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEUCHUH pa3HbIMU LIBETAMU

(resh.edu.ru)

N300pakeHne ceueHnil mupaMuabl, Kyoa u

N Pocculickas
IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.
AJIEKTPOHHAS
13 N300pakeHne nepecedeHus morydeHHbIX
! LIKOJIA
IIJIOCKOCTEN. PackpaimBaHue MOCTPOEHHBIX
. (resh.edu.ru)
CEYECHMI pa3HbIMU 1[BETaMU
Pocculickas
. AJIEKTPOHHAs
14 Mertoa cnesoB AJist MOCTPOSHUS CeUEHUM
LIKOJIA
(resh.edu.ru)
. Poccuiickas
Meropn cnenoB i TOCTPOEHUS CEYEHU .
. . AJIEKTPOHHAs
15 CaoiicTBa niepece4eHnid IpsIMbIX U
! LIKOJIA
IIJIOCKOCTEN
(resh.edu.ru)
. Poccuiickas
Meropn cienoB A IOCTPOEHUS CEYEHU .
. . AIIEKTPOHHAS
16 CaoiicTBa niepece4eHnii NpsIMbIX U
! LIKOJIA
IIJIOCKOCTEN
(resh.edu.ru)
[Toctpoenue ceuenuii B mupamuie, Kyoe mo Poccuiickas
17 TpéM TouKkam Ha péopax. Co3nanue AIIEKTPOHHAS
BBIHOCHBIX YepTeKel U 3aluch I1aroB HIKOJIA
MOCTPOCHHS (resh.edu.ru)
[Toctpoenue ceuenuii B mupamuie, Kyoe mo Poccuiickas
18 TpéM TouKaM Ha péopax. Co3nanue AIIEKTPOHHAS
BBIHOCHBIX YEPTEXKEW U 3aIllHCh 11aroB IKOJIa
MTOCTPOCHHS (resh.edu.ru)
19 [TocTpoeHue ceueHuii B nupamue, Kyoe mo Pocculickas
TpéM TOouKaM Ha péopax. Co3nanue JJIEKTPOHHAS




BBIHOCHBIX ‘-IGpTG)KCﬁ 1 3a114Ch n1aroB
IMOCTPOCHHUA

IKOJIa
(resh.edu.ru)

[Toctpoenue cevenwuii B mupamuie, Kyoe mo Poccuiickas
20 TpéM Toukam Ha pébpax. Co3manue AJIEKTPOHHAS
BBIHOCHBIX YEPTEXKEW U 3alnCh 11aroB LIKOJIA
MOCTPOCHHS (resh.edu.ru)
Poccuiickas
[ToBTOpenue mnanumerpun: Teopema o
21 MIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonobdue HICKTPOrHa
LIKOJIA
TPEYTOILIIKOB (resh.edu.ru)
IToBTOpeHue mmanumerpuu: Teopema Poccuiickas
99 Menenas. PacueTsl B ceueHUsIX Ha AIEKTPOHHAS
BBIHOCHBIX 4yepTexax. Mcropus pazsutus LIKOJIA
TUIAHUMETPUH U CTEPEOMETPHH (resh.edu.ru)
Poccuiickas
93 KonrtponbHas pabora "AKCHOMBI JJIEKTPOHHAs
crepeomerpun. Ceuenus" LIKOJIa
(resh.edu.ru)
B3anmHoe pacnonoxeHue npsMbIX B Poccuiickas
24 npoctpancTBe. CKpenBaonIecs MpsMble. AIIEKTPOHHAs
[Ipu3Haky CKpEemMBaIOIINXCS MPSMBIX. IKOJIa
[MapanenbHbIe PSMBIC B IPOCTPAHCTBE (resh.edu.ru)
Teopema o cyliecTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON Pocculickas
o5 JAaHHOU IPSIMOM, MPOXOAAIIEN Yepe3 TOUKY AIIEKTPOHHAS
IIPOCTPAHCTBA U HE JIeXKAIllEH Ha TaHHOU IKOJIa
npsiMoii. JleMMa 0 TiepeceucHuH (resh.edu.ru)
MapajuIeIbHbIX MPSMBIX INTIOCKOCTHIO
26 [TapannensHOCTB Tpex mpsiMbIX. Teopema o Poccuiickas




TPEX MapajuIeIbHbIX NPsMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

3JIEKTPOHHAS
IIKoJI1a
(resh.edu.ru)

[TapannensHoe npoekTupoBanue. OCHOBHbBIE Poccuiickas
97 CBOWCTBA MapaJuICIbHOTO MPOSKTUPOBAHMSL. AIIEKTPOHHAs
N3o6paxkeHune pasHbIX Guryp B IKOJIa
napauieIbHOM MPOEKIUH (resh.edu.ru)
Pocculickas
[HenTpanbHas npoekuus. Yroi ¢
AIIEKTPOHHAS
28 COHAIIPaBJICHHBIMH CTOPOHAMH. YTOJI MEXIY
HIKOJIa
MPSIMBIMU
P (resh.edu.ru)
Poccuiickas
3amaun Ha JOKA3aTeNbCTBO U UCCIIEIOBAHHE,
AIIEKTPOHHAS
29 CBSI3aHHBIE C PACIIOJIOKEHUEM TIPSMBIX B
IKOJIa
MIPOCTPAHCTBE (resh.edu.ru)
[ToHsTHS: MapanIenbHOCTh MPIMON U .
Poccuiickas
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
. DIIEKTPOHHAS
30 MapajuIeIbHOCTH TPSMON M TIJIOCKOCTH.
. . IKOJIa
CaoiicTBa napamienbHOCTH NPSIMON U
(resh.edu.ru)
TUTOCKOCTH
['eomeTpHuueckue 3aa4un Ha BHIYMCIEHUE U Poccuiickas
31 JI0Ka3aTeNbCTBO, CBA3aHHBIC C DIIEKTPOHHAS
MapajIeIbHOCTHIO IPSMBIX M IJIOCKOCTEH B IKOJIa
MPOCTPaHCTBE (resh.edu.ru)
ITocTpoeHne ceueHus:, MPOXOASIIETO Yyepes3 Poccuiickas
39 JTAHHYIO TIPSIMYIO Ha YepTexKe U AJIEKTPOHHAs
MapaJjIeIbHOIO IPYrou npsmoil. Pacuér IKOJIa
OTHOIIICHHI (resh.edu.ru)
33 [TapannenpHas npoexkuusi, IPUMEHEHUE TS Poccuiickas




IIOCTPOEHHUSI CEYEHUH KyOa U
napajenenumnena. CBoiicTra
napajuieJienuIe1a ¥ Ipu3Mbl

3JIEKTPOHHAS
IIKoJI1a
(resh.edu.ru)

Pocculickas
34 [TapamensHbie ockoctu. IIpuzHaku AJIEKTPOHHAS
[apajuIeIbHOCTH JBYX IIOCKOCTEN 1IKOJIa
(resh.edu.ru)
Teopema o napajuieIbHOCTH U Poccuiickas
35 €IMHCTBEHHOCTH IIJIOCKOCTH, MPOXO0As1ei AIIEKTPOHHASI
yepe3 TOUKY, He MPUHAATIEKALYIO0 TaHHOM 1IKOJIa
IUIOCKOCTH | CIICCTBHS U3 Hed (resh.edu.ru)
CBoiicTBa napajyuiesbHbIX INIOCKOCTEN: O Poccuiickas
36 NapajuIeIbHOCTU MPSIMBIX IIEPECEUEHUs IpU AIIEKTPOHHASI
MepeceyeH  JIByX MapaiiebHbIX IKOJIa
IUIOCKOCTEH TpeTheit (resh.edu.ru)
CBoiicTBa napayienbHbIX MJIOCKOCTEH: 00 .
Poccuitckas
OTpe3Kax MmapasuieIbHbIX MPSMBIX,
N AIIEKTPOHHAS
37 3aKJIFOUYEHHBIX MEX]y NapaieIbHBIMU
, HIKOJIa
IJIOCKOCTSIMU; O MTEPECEUEHUH MPSMOH ¢
(resh.edu.ru)
JBYMsI TapaJlJIeIbHBIMU JIOCKOCTSMU
Poccuiickas
38 [ToBTopenue: reopema [Tudaropa Ha AIEKTPOHHAS
MJI0CKOCTH HIKOoJIa
(resh.edu.ru)
Poccuiickas
39 IloBTOpPEHME: TPUTOHOMETPHS ANIEKTPOHHAS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA HIKOJIa
(resh.edu.ru)
40 CaoiicTBa Ky0a U IPSIMOYTOJIBLHOTO Poccuiickas




napajjiejacnuicaa

3JIEKTPOHHAS
IIKoJI1a
(resh.edu.ru)

Poccuiickas
41 Boruucienue niuH oTpe3KoB B Ky0Oe u AJIEKTPOHHAS
MPSIMOYTOJIBHOM IapajieJenuIe/ e IIKOJIa
(resh.edu.ru)
. Poccuiickas
[lepneHUKYISIPHOCTD MPSMOM U TUIOCKOCTH.
. AIIEKTPOHHAS
42 [Ipu3Hak nepneHANKYIIPHOCTH TIPIMON U
[IKOJIa
TIIIOCKOCTH
(resh.edu.ru)
. Poccuiickas
[lepneHUKYISIPHOCTD MPSMOM U TUIOCKOCTH.
. AIIEKTPOHHAS
43 [Ipu3Hak nepneHANKYIIPHOCTH TIPIMOM U
[IKOJIa
TIIIOCKOCTH
(resh.edu.ru)
Teopema 0 CylIeCTBOBaHUU U Poccuiickas
44 €AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH ANEKTPOHHAS
4yepe3 TOUKY MPOCTPAHCTBA U IIKOJIa
MEPIEHIUKYIIIPHOMN K TNIOCKOCTH (resh.edu.ru)
Poccuiickas
45 [1nockocTH U mEepreHIUKYISIPHbIE UM ANIEKTPOHHAS
MPSIMbIE B MHOTOTPaHHHUKAX [IIKOJIa
(resh.edu.ru)
Poccuiickas
46 [1nockocTH U NepreHIUKYISPHBIE UM ANIEKTPOHHAS
MpsIMbIE B MHOTOT'PAaHHUKAX IIKOJIa
(resh.edu.ru)
47 Ilepnennukynsp u HakinoHHasd. [loctpoeHue Pocculickas
MEePHEHIUKYIISIPA U3 TOYKH HA MPAMYIO AJIEKTPOHHAS




IKOJIa
(resh.edu.ru)

Pocculickas
48 [Iepnennukynsp u HakinoHHad. [loctpoenue JIEKTPOHHAs
NEPIEHIUKYJIApA U3 TOUKU Ha IPAMYIO 1IKOJIa
(resh.edu.ru)
Poccuiickas
49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas AIIEKTPOHHASI
u oOparHasi) 1IKOJIa
(resh.edu.ru)
Poccuiickas
50 Teopema o Tpéx nepneHaAUKyIApax (mpsmas AJIEKTPOHHAs
u oOparHasi) 1IKOJIa
(resh.edu.ru)
Poccuiickas
51 VYroa Mexay CKpeIUBaOIIMMHUCS NIPSIMBIMU DICKTPOTHAA
1IKO0JIa
(resh.edu.ru)
Poccuiickas
59 ITonck neprneHauKyISspHBIX MPSAMBIX C AIIEKTPOHHAs
IIOMOUIBIO NEPIIEHIUKYIISIPHBIX INIOCKOCTEN IKOJIa
(resh.edu.ru)
Pocculickas
53 OpToroHanbHOE IPOEKTUPOBAHUE HICKTPOTHA
IKOJIa
(resh.edu.ru)
[TocTpoenue ceuenuii kyoa, MPU3MBI, Poccuiickas
o4 [IPaBUJILHON IIMPAMUJIBI C IIOMOLIBIO JJIEKTPOHHAS
OpPTOTOHAJILHOM NMPOEKINU LIKOJIa




(resh.edu.ru)

[Toctpoenue ceuenunii kyoa, MpU3MBlI, Poccuiickas
95 [IPaBUJILHOM IIMPAMUJIBI C TIOMOLIBIO 9/1eKTPOHHAA KO/
OPTOTOHAJILHOM MPOEKIINH (resh.edu.ru)
CummeTpus B IpOCTPAaHCTBE OTHOCUTEIIBHO Poccuiickas
56 mockoctH. [lnockoctu cummerpuii B 9/IEKTPOHHAA LWKO/A
MHOTOTpPaHHUKAX (resh.edu.ru)
" Poccuiickan
[Ipu3Hak nepneHANKYIAPHOCTH IPSIMON U
57 9/1EKTPOHHAA LWKO/A
IUIOCKOCTH KaK CJIEACTBUE CUMMETPUU
(resh.edu.ru)
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
58 . 9/IEKTPOHHAA KO
pacCTOAHUM OT TOYKH 10 TIIOCKOCTH
(resh.edu.ru)
. Poccuinckas
[IpaBuUnbHBIE MHOTOTpaHHUKHU. Pacyér
59 N 3/1eKTPOHHAA WKOa
pacCTOSAHUM OT TOYKH 10 MNIOCKOCTH
(resh.edu.ru)
CnocoObl OyCTUTH MEPIIECHANKYISPHI: Poccuiickas
60 CUMMETpPHUSI, CABUT TOYKHU I10 NapaJlIeIbHOU 9/IEKTPOHHaA WKOAA
psIMOM (resh.edu.ru)
y . Poccuiickan
CrBur 1o HenapayyieIbHOU MPAMOH,
61 . 9/1EKTPOHHAA KO/
W3MEHEHUE PACCTOSHHI
(resh.edu.ru)
KonTponbnas padota "B3aumnoe Poccuitckas
62 pacIooKEHNE MPSIMBIX U TNIOCKOCTEN B 9/1EKTPOHHAA KO
npocTtpaHcTse" (resh.edu.ru)
[ToBTOpEeHue: yroa Mexay NpsIMbIMU Ha .
Poccuickan
MIJIOCKOCTH, TPUTOHOMETPHS B
63 9/1EKTPOHHAA WKoA
MIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMaA
P peyr » TEOP (resh.edu.ru)

KOCHHYCOB
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[ToBTOpEHME: Yyroy MexIy Poccuitckas
64 CKPENTUBAIOIIMMHUCS PSIMBIMH B 3/IEKTPOHHAA WKoNa
MIPOCTPAHCTBE (resh.edu.ru)
Poccuiickan
['eomeTpuyeckue MeTO bl BEIYUCIICHUS YIJIa -
65 3N1EKTPOHHAasA KO3
MEXY TPSAMBIMA B MHOTOTPaHHUKAX
(resh.edu.ru)
. " " Poccwiickan
JByrpannsbiii yroy. CBOMCTBO JIMHEUHBIX
66 5/IEKTPOHHAA LWKOA3
JIOB JIBYT'PAHHOIO yrja
yr yrp yr (resh.edu.ru)
. Poccuitckasn
[Tepnenaukynspusie miockoctu. CBOICTBA
67 . 3N1EKTPOHHAasA LIKOoa
B3aWMHO NEPIEHIUKYISAPHBIX IIJIOCKOCTEN
(resh.edu.ru)
[Ipu3Hak nepneHANKYIIPHOCTH IIIOCKOCTEH; .
. Poccumckas
TEeopeMa O NPSIMOU MEPECCUCHUS 1B -
68 p . p p yx . 3/1eKTPOHHAA WKOa
MIOCKOCTEH MepHeHINKYIIPHBIX TPEThel
p yp p (resh.edu.ru)
MJIOCKOCTH
[IpsimoyronbHbBIN napauiesenunes; Kyo; Poccuiickas
69 HW3MEPEHHUs], CBOMCTBA IPSIMOYTOJIBHOIO 3/1eKTPOHHAA LWKoa
napaJuiesenuiena (resh.edu.ru)
Poccuitckasn
Teopema 0 IMaroHaJIv NPSIMOYTOJIBHOTO -
70 . 3/1eKTPOHHAasA WKoAa
MapajuieenuIie1a v CJIeICTBUE U3 HEE
(resh.edu.ru)
CrepeomeTpruecKkue U NpUKIaJAHbIE 33/1a4H, Poccuitckas
71 CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM 3/1eKTPOHHAA LWKoa
MPSIMBIX U INIOCKOCTH (resh.edu.ru)
[ToBTOpEHME: CKPEIIMBAIOIINECS MPAMBIE, Poccuitckas
72 MapajuiebHbIE NIJIOCKOCTH B CTAHAAPTHBIX 3/1eKTPOHHAA LWKoAa
MHOT'OIpaHHUKax (resh.edu.ru)
73 [Tapa nmapanienpbHBIX TUIOCKOCTEH Ha Poccuiickas
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CKPEILIMBAIOIINXCS MPSAMBIX, PACCTOSIHUE 3/IEKTPOHHAA WKoNa
MEXy CKPEIUBAOIIUMUCS MIPSIMbIMHU B resh.edu.ru
MPOCTBIX CUTYaLUSIX
Poccuiickas
PaccrosiHue oT TOUKH 10 MJIOCKOCTH,
74 g 3/1EeKTPOHHAaA LWKoAa
paccTostHue OT NMPSAMOM J0 MIIOCKOCTH
resh.edu.ru
Brluucnenue pacctossHu MEXIY Poccuiickas
75 CKPEUIMBAIOIIUMHUCS TPSIMBIMU C IIOMOIIbIO 9/IEKTPOHHaA WKO/A
MEePIEHIUKYISIPHON MIJIOCKOCTH (resh.edu.ru)
TpéxrpaHHblil yroi, HEpaBeHCTBaA IS b .
occuiickas
TpexrpaHHbix yrioB. Teopema [Tudaropa,
76 3/1EKTPOHHAA WKo1a
TEOpPEMbI KOCUHYCOB U CUHYCOB JIJIsI rosh edu.r
( .edu.ru)
TPEXTPAHHOTO yriia
. Poccuitckasn
DneMeHTHI CPepruIecKoil TeOMEeTPHH:
77 9/1EKTPOHHAA LWKO/A
reo0JIe3M4YeCcKue JIMHUMN Ha 3eMJie
(resh.edu.ru)
Poccuiickan
78 KonTponbnas padora "Yrisl u paccrossHus" 9/IEKTPOHHAA WKoAa
(resh.edu.ru)
. Poccuitckasn
CucremaTtu3zanus 3HaHui "MHOrorpaHHuK u -
79 . 3/1IEKTPOHHAS WKOAA
€ro dJIEMEHTHI
(resh.edu.ru)
Poccuiickas
[Inpamua. Buael nupamun. [IpaBunpHas
80 3/1EKTPOHHASA LWKO/a
nupamMuaa
P (resh.edu.ru)
Poccuinckas
[Ipusma. [IpsAmast 1 HAKIOHHAS IPU3MBI.
81 3/IEKTPOHHAA WKo1a
IIpaBunbHas npusma
(resh.edu.ru)
82 [IpssMo#t napaenenunen, NpsMoyroJbHbIN Poccuiickas



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

83

napaJiesienunes, Kyo

Brinykibsie MHOTOrpanHuKd. Teopema
Ditnepa

31EKTPOHHAA

WKoMa

(resh.edu.ru)

Poccuiickan
3/1eKTPOHHaA

LKOo/a

(resh.edu.ru)

84

85

Brinykibsie MHOTOrpanHuku. Teopema
Oiinepa. [lpaBunpHbIe U OMyNIpaBUIbHBIE
MHOTOT'paHHUKHU

Kontponbnas padota "Muororpanauku”

Poccuiickan
3/1eKTPOHHaA

LWKoa

(resh.edu.ru)

Poccuiickan
3/1IEKTPOHHAA

WKo/a

(resh.edu.ru)

86

87

[TonsiTHE BeKTOpa HA MJIOCKOCTH U B
MIPOCTPAHCTBE

CymMma BEeKTOpOB

Poccuinckas
3/1eKTPOHHasA

LWKoa

(resh.edu.ru)

Poccuiickan
3/1eKTPOHHaA

LWKoAa

(resh.edu.ru)

88

89

PazHocTh BCKTOPOB

HpaBI/IJ'IO Iapajijiejacnuicaa

Poccuinckas
3/1IeKTPOHHanA

WwKosa

(resh.edu.ru)

Poccuiickasn
3/IeKTPOHHasnA

WKo/a

(resh.edu.ru)

90

YMHOKEHUE BEKTOpa Ha YUCIIO

Poccuiickasn
3/IEKTPOHHasA

LWKoNa

(resh.edu.ru)

91

Pasnoxenne Bekropa o 6a3ucy Tpéx
BEKTOPOB, HE JISKAIIUX B OJHOM TIOCKOCTH

Poccuinckas
3/1IeKTPOHHasA

WKOo/a

(resh.edu.ru)
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92

93

CkansipHoe mpou3BeieHue

Beluncnenue yria Mexay BEKTOpaMu B
IIPOCTPAHCTBE

Poccuiickas
3/1IeKTPOHHaA

LKOo/Ma

(resh.edu.ru)

Poccuiickan
3/1IEKTPOHHAA

WKoMa

(resh.edu.ru)

94

95

[Ipocreiimue 3a1aun ¢ BEKTOpaMu

[Ipocreiimme 3a1a4u ¢ BEKTOPaMHU

Poccuinckas
3/1eKTPOHHasA

LWKoa

(resh.edu.ru)

Poccuiickan
3/1IEKTPOHHAA

WKo/a

(resh.edu.ru)

96

97

HpOCTGfIHIHG 3aa4u C BEKTOpaMu

[Ipocreiimue 3ana4n ¢ BEKTOpaMH

Poccuinckas
3/1eKTPOHHasA

LWKoAa

(resh.edu.ru)

Poccuiickan
3/1eKTPOHHaA

LWKoAa

(resh.edu.ru)

98

99

O0001IeHE ¥ cUcTeEMaTU3alus 3HAHUI

O0001IeHE ¥ cUCcTeEMAaTU3alus 3HAHUI

Poccuinckas
3/1IeKTPOHHanA

WwKosa

(resh.edu.ru)

Poccuiickasn
3/IeKTPOHHasnA

WKoNa

(resh.edu.ru)

100

WroroBas koHTpoJsibHAs paboTa

Poccuiickasn
3/IEKTPOHHasA

LWKoNa

(resh.edu.ru)

101

HToroBast KOHTpOJIbHAs paboTa

Poccuinckas
3/1IeKTPOHHasA

LWKOo/a
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(resh.edu.ru)

102 O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

Poccuiickas
3/1IeKTPOHHAA WKoAA

(resh.edu.ru)



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Poccuiickas
[ToBTOpenue tems! "KoopauHaTsl BeKTOpa
1 " 1 3/1EKTPOHHAsA WKo/1a
Ha IUIOCKOCTH U B IPOCTPAHCTBE
(resh.edu.ru)
Poccuinckas
[ToBTOpenue Temsl "CkansgpHoe
2 " 1 3/1EKTPOHHAA LWIKOAA
MIPOU3BEICHUE BEKTOPOB
(resh.edu.ru)
Poccuiickan
[ToBTOpenue Tems! "Boruncnenue yria
3 MEXy BEKTOpaMH B IPOCTpaHcTBe" . SEKTBORNAA LIKOA3
M p poctp (resh.edu.ru)
. Poccuiickas
[ToBTOpEeHue Tembl "YpaBHEHUE TPSIMOM, -
4 . " 1 3/1EKTPOHHAsA WKoAa
MIPOXOIALLIEH Yepe3 ABE TOUKU
(resh.edu.ru)
Poccuiickan
YpaBHEHHE INIOCKOCTH, HOpMaJlb,
5 1 3/1EKTPOHHAA LWIKOA
ypaBHEHHE MJIOCKOCTH B OTPE3KaxX
(resh.edu.ru)
Poccuitckas
YpaBHEHHE MIOCKOCTH, HOpMaJlb,
6 1 3/IEKTPOHHAA LIKONA
ypaBHEHHE IJIOCKOCTH B OTPE3KaxX
(resh.edu.ru)
Poccuitckas
7 BekropHoe npou3sBeneHue 1 9/1EKTPOHHAA WKO/A
(resh.edu.ru)
8 JInHeliHbIC HEPABEHCTBA, JIMHEWHOE 1 Poccuiickan
MIPOrPaMMHUPOBAHUE 3/1EKTPOHHAA LIKOAA
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(resh.edu.ru)

. . Poccuiickas
JIvHeitHbIe HepaBEeHCTBA, TUHEUHOE
9 3/1eKTPOHHAA KON
IporpaMMHUPOBaHUE
porp P (resh.edu.ru)
AHaMTUYECKHE METO/IbI pacyéra yria
10 3/1eKTPOHHAA KON
MEXK]1y IPSMBIMA B MHOI'OTPaHHUKAX
(resh.edu.ru)
. Poccuickas
AHaIMTUYECKHE METOIbI pacyéTa yria
11 3/1eKTPOHHAA WKONA
MEXIY MJIOCKOCTSIMUA B MHOT'OTpaHHUKAX
(resh.edu.ru)
Poccuiickan
®opmyna pacCTOSHUS OT TOUKH J10
12 3N1EKTPOHHasA WKoNA
IJIOCKOCTH B KOOPAMHATAX
(resh.edu.ru)
. Poccuiickan
HaxoxeHne paccTosiHui OT TOUYKHU 10
13 3/1eKTPOHHAA WKONA
TIJIOCKOCTH B KyOe
(resh.edu.ru)
. Poccuiickas
Haxoxaenue paccTostHui OT TOUYKHU 10
14 . 3/1eKTPOHHAA LWKOa
IJIOCKOCTH B IIPAaBUJIBHOW MUpaMUIE
(resh.edu.ru)
KonTponbhas pabota "Ananuruueckas
15 " 3JIEKTPOHHAaA WKoNa
reoMeTpus
(resh.edu.ru)
Poccuiickas
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHHIE —
16 3N1EKTPOHHasA WKONA
MHOTOTPaHHUKH
(resh.edu.ru)
Poccuiickas
17 CedeHust MHOTOTPAHHUKOB: METO/T CJIE/IOB JN1EKTPOHHAA LWKONA
(resh.edu.ru)
18 CedeHusi MHOTOTPAHHUKOB: CTaH/apTHHIE Poccuiickan
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MJIOCKOCTH, TIEPECEUCHUS IPSMBIX U 3/1eKTPOHHAA WKONA
IUIOCKOCTEHN resh.edu.ru
Poccuiickas
[TapamienbHbie TPSIMbIE U IJIOCKOCTH: E—
19 3/1eKTPOHHAaA WKONA
napasuleibHbIE CEYEHUS
(resh.edu.ru)
Poccuiickan
[TapannenbHble TPSMbIE U TNIOCKOCTH:
20 . . 3NEKTPOHHasA WKoNA
pacy€T OTHOIICHUI
(resh.edu.ru)
Poccuiickan
[TapamienbHble TPSIMBIE U TTIOCKOCTH: YTJIbI
21 3/1eKTPOHHAA WKONA
MEXIY CKPEIIMBAIOIIMMUCS TPSIMBIMHU
(resh.edu.ru)
[lepnienquKymnsipHBIC IPSMBIE U TUIOCKOCTH: .
Poccumnckas
CTaHapTHEIE ITapbl IIEPHECHIUKYIAPHBIX -
22 P . P P Y 3/1EKTPOHHAA LIKOA
MJIOCKOCTEN U MPSMBIX, CAMMETPUHU
(resh.edu.ru)
MHOTOIPAHHUKOB
Poccuiickas
[lepnenauKynsipHbIE TPSIMBIE U IJTIOCKOCTH:
23 3N1EKTPOHHasA WKoAA
TeopeMa O TpeX NEPHEHIUKYIIpax
p P P yip (resh.edu.ru)
Poccuiickan
[TepnienauKysIpHBIC IPSIMBIE U TUIOCKOCTH:
24 3/1IeKTPOHHAA WKONA
BBIYHCJICHHS] IJTHH B MHOTOTPaHHUKAX
(resh.edu.ru)
[ToBTOpEHME: TUIONTAA MHOTOYTOJIEHUKOB, Poccuitckasn
25 (bopMyIIBI IS TUTOIIACH, COOOpaKEHUS 9/1EKTPOHHAA WKONA
mogoous (resh.edu.ru)
[ToBTOpEeHue: MIoOAAM MHOTOYTOJIbHUKOB, Poccuitckasn
26 (bopMYJITBI TSI TIOMIAACH, COOOPaKEHUS 5/1EKTPOHHAA WKoa
nozxoous (resh.edu.ru)
97 [ToBTOpEeHuE: MIOLAAN MHOTOYTOJIbHUKOB, Poccumitckasn
(bopMyITBI TS TTOMIAACH, COOOpaKEHUS 3/1eKTPOHHAaA WKONA
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o100us (resh.edu.ru)
[Tnomanu ceyeHuit MHOTOTPaHHUKOB: Poccuiickan

28 IUIOINAAM MTOBEPXHOCTEH, pa3pe3anus Ha 9/1EKTPOHHAA WKO/A
4acTH, COOOpaxeHUs MOA00uUs (resh.edu.ru)
[Tmomaan cedyeHnii MHOTOIrPaHHUKOB: Poccuitckasn

29 IUIONIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha 5/1EKTPOHHAA LWKoA
YacTH, COOOpaKEHHUS IO 100U (resh.edu.ru)
Kontposbnas padota "[loBTopenue: Poccwiickan

30 MHOTOI'PAaHHUKH, CEYCHUS 9/1EKTPOHHAA WKOA
MHOTOTPaHHUKOB" (resh.edu.ru)
O061éM Tena. OObeM MPSIMOYTOIBHOTO Pocauvickan

31 9/1EKTPOHHAA WKOA
napasuiesienumnena

(resh.edu.ru)
Poccuiickan
3amaun 00 yABOCHUH Ky0a, O KBaJApaType -

32 6a: 9/1eKTPOHHAA LWKoa
Ky0a; 0 TPUCEKIIUH yIiia resh.edu.ru
CrepeomeTpuuecKue 3a1a4u, CBI3aHHBIC C Poccuiickan

33 00BEMOM MPSIMOYTOIIEHOTO 9/1EKTPOHHAA WKO/A
napajiesienunena (resh.edu.ru)
[IpuknanHelie 3a1a4u, CBSI3aHHBIC C Poccuiickan

34 BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIHHOTO 9/1EKTPOHHAA LWKO/1a
rapajuiejIenuIe1a (resh.edu.ru)

Poccuiickas
35 O0BEM MPSAMOI TPU3MBI 9/1eKTPOHHAA LWKoa
(resh.edu.ru)
Poccuiickas
CrepeoMeTpHuuecKre 3aa4u, CBSI3aHHBIE C -
36 3/IeKTPOHHas WKona

BBIYUCIICHHEM 00BEMOB TPSMOM MTPU3MBI

(resh.edu.ru)
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[Ipuknagabie 3a1a9u, CBSI3aHHbBIE C 00BEMOM

Poccuiickas

37 . 3NEKTPOHHasA WKoNa
MPSIMOM IPU3MBI
p p (resh.edu.ru)
Brrancienrne 00bEMOB TEJ ¢ HOMOIIBIO Poccuiickan
38 onpenenéHHoro uaterpaiga. Oopém 9/1EKTPOHHAA WKONA
HAKJIOHHOM NPU3MBI (resh.edu.ru)
Brrunciierne 00bEMOB TEJI ¢ TTOMOIIBIO Poccuiickan
39 onpeaenéHHoro unrerpaita. Oobpém 9/1EKTPOHHAA WKOA
MUPaMUJIbI (resh.edu.ru)
. Poccuinckas
®opmyna o0béma nupamuabl. OTHOIICHKE
40 3/1EKTPOHHAA LWIKOA
00BeMOB MUpaMu ¢ OOLIUM YTIIOM
(resh.edu.ru)
®dopmyna o0béMa nupamuabl. OTHOIICHHE
41 3/1EKTPOHHAsA WKoa
00bEMOB MUPAMHU/T C OOIITUM YTIIOM
(resh.edu.ru)
Poccuinckas
CrepeomeTpuuecKue 3a1a4u, CBI3aHHbIE C
42 . N 3N1EKTPOHHAA WK
00BEMaMH HAKIIOHHOW MPU3MBI
(resh.edu.ru)
Poccuiickan
CrepeomeTpuyuecKue 3a1a4u, CBI3aHHBIC C
43 . 3/1EKTPOHHAsA LWKOo1a
o0BEMamMH UpaMUIbI
(resh.edu.ru)
[Tpuxnanueie 3anaun no teme "OObEMBI Poccuiickan
44 Ten", CBA3aHHLIE ¢ 00HEMOM HAKJIOHHOM 3/1EKTPOHHAsA WKoa
NPU3MBI (resh.edu.ru)
" N Poccuiickan
[Tpuknagueie 3agaun 1o Teme "OO0BEMBI
45 " . 3/1EKTPOHHAsA WKoa
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMUIBI
(resh.edu.ru)
16 [Ipumenenue 06bEMOB. Brruncienue Poccwiickan
paccTosTHUS 10 TIOCKOCTH 3/1EKTPOHHAA LIKOAA



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

(resh.edu.ru)

. Poccuiickan
Kontponbnas padora "O0bEM
47 " 3/IEKTPOHHaA WKoaa
MHOTOTpaHHUKA
(resh.edu.ru)
[Hunuaapuydeckas MoBEPXHOCTbD, Poccuiickan
48 00pa3yromue MUJIHHIPUICCKOM 9/1EKTPOHHAA WKONA
IMOBEPXHOCTH resh.edu.ru
I n . . Poccuickas
wmHAp. [IpsIMo# KpyroBou IUJIMHIP. -
49 p-1p pyr p 3/1€KTPOHHAA LWKOoAA
[1momaas MOBEpXHOCTH UIIMHIPA
(resh.edu.ru)
Poccwiickas
KoHundeckasi TOBEpXHOCTh, 00pa3yIoIiue
50 . 3/1EKTPOHHAA KO
KOHHYECKOU nmoBepxHocTu. Konyc
(resh.edu.ru)
Poccuiickas
Ceuenne KoHycCa IIIOCKOCTHIO, -
51 g 3N1EKTPOHHAA WK
MapajuieIbHOM IJIOCKOCTH OCHOBAHUS
(resh.edu.ru)
A Poccwiickas
VYceu€nnsiit konyc. M3o0paxkeHne KOHyCOB
52 . 3/1EKTPOHHAA WKOa
Y YCEYEHHBIX KOHYCOB
(resh.edu.ru)
. . Poccuiickas
[Tnomaas 60KOBOY MOBEPXHOCTH U MOJHOMN
53 3N1EeKTPOHHAaA WKOa
IMOBEPXHOCTU KOHYCA
(resh.edu.ru)
. . Poccuiickas
[Tnomaas 60KOBOY MOBEPXHOCTH U MOJHOMN
54 3/1EKTPOHHAsA LWKO/A
MMOBEPXHOCTH KOHYCA
(resh.edu.ru)
CrepeomeTpudecKue 3aa4u Ha Poccuiickan
55 JIOKa3aTeILCTBO U BLIYHUCIICHHE, 3/1EKTPOHHAA KO
MOCTPOEHUEM CEUCHUM HWJIUHIPA, KOHYCa (resh.edu.ru)
56 CrepeomeTpuueckue 3a1auu Ha Poccuiickan
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JI0OKA3aTelIbCTBO U BHIYMCIICHHE, 9/1eKTPOHHAA WKoa
MOCTPOCHUEM CEUECHUN IMIMHIPA, KOHYCa (resh.edu.ru)
Poccuiickas
[Ipukiiaguelie 3a1a4n, CBsI3aHHbBIE C
57 3/IEKTPOHHAA LIKOA
UIHHIPOM
P (resh.edu.ru)
Poccuiickas
[Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
58 9/N1EKTPOHHAA WKONA
UATUHAPOM
P (resh.edu.ru)
Poccuiickas
59 Cdepa u map 9/1eKTPOHHAA LWKoa
(resh.edu.ru)
[Tepeceuenue cdepsl 1 mapa ¢ MIOCKOCTHIO. Poccuiickan
60 Kacanwue mapa u cdepsl m10ckocThio. Bua u 9/1EKTPOHHAA WKONA
n300pakeHue mapa (resh.edu.ru)
[Tepeceuenue cdepsl u mapa ¢ MIOCKOCTHIO. Poccuiickan
61 Kacanue mapa u cepsl minockoctsro. Bun u 9/1EKTPOHHAA LWKoa
n300paxKeHue mapa (resh.edu.ru)
.. Poccwiickas
VYpaBuenue chepsl. [Inomans chepst u eé
62 . 9/1eKTPOHHAA LWKoa
yacTei
(resh.edu.ru)
Poccuiickas
63 Cummerpus chepsl 1 mapa 9/1eKTPOHHAA LWKoa
(resh.edu.ru)
CrepeomeTpuueckue 3a1a4u Ha .
Poccuinckasn
JTIOKa3aTeJIbCTBO U BHIYUCIICHUE, CBSI3AHHbBIE
64 depoii 9/1eKTPOHHAA LWKoa
co cepoii U mapoM, TOCTPOESHUEM UX
pu POM, p (resh.edu.ru)
CEUEHUH MIOCKOCTHIO
65 CrepeomeTpuuecKkue 3a1a4u Ha Poccuiickan
JIOKa3aTeJIbCTBO U BHIYUCIICHUE, CBSI3AHHbBIC 9/1eKTPOHHAA LWKoa
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co cdepoii u mapom, MOCTPOSHUEM UX (resh.edu.ru)
CEUEHNU IIJIOCKOCTBIO
. Poccuiickas
[IpuknanHbie 3a1a4u, cBsI3aHHBIE CO chepoii
66 3/1eKTPOHHAaA WKONA
U IIapoM
P resh.edu.ru
[ToBTOpEHME: OKPY>KHOCTH Ha INIOCKOCTH, Poccuitckasn
67 BBIYHCIICHUS B OKPYKHOCTH, CTaH/IapTHBIE 3/1eKTPOHHAaA LWKOa
nmonoous (resh.edu.ru)
Poccuickas
Paznunble KOMOWHAIIMK TEJ BPAILICHUS U
68 3NEKTPOHHasA WKoNA
MHOTOTPAaHHUKOB
resh.edu.ru
" Poccuiickan
3anaun o teme "Tena U MOBEPXHOCTH
69 " 3N1EeKTPOHHasA WKoAa
BpallleHUs
P (resh.edu.ru)
" Poccuiickan
3anauu o Teme "Tena U MOBEPXHOCTH
70 Y 3N1EKTPOHHasA WKoAA
BpalleHus
P resh.edu.ru
" Poccuiickan
KontponbHas padota "Tena u mOBEpXHOCTH
71 " 3/1eKTPOHHAA LWKOa
BpallleHUs
P (resh.edu.ru)
. . Poccuiickas
O06Beém muuHapa. Teopema 06 00bEME -
712 3/1eKTPOHHAA KON
OpSIMOro HUINHApA
p P (resh.edu.ru)
. Poccuiickas
Brrunciaenne 006EMOB TE ¢ TOMOILBIO
73 . . 3N1EeKTPOHHAaA WKOa
onpenenéaHoro uuaterpaiga. O6béM KoHycCa
(resh.edu.ru)
. . Poccuiickas
[Tnomaau GOKOBOM M MOJTHON MTOBEPXHOCTH
74 3/1eKTPOHHAA KON

KOHYycCa

(resh.edu.ru)
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CTepeOMCTpI/ILIeCKI/IC 3aga4u, CBsA3aHHBIC C

Poccuiickas

75 . 9/1EKTPOHHAA WKONA
BBIYUCIICHEM 00BbEMOB LIMIIMHJIPA, KOHYCA
(resh.edu.ru)
"OGTE Poccwiickas
[puxnagnsie 3agaun o Teme "O0bEMBI U
76 . 9/1IEKTPOHHAA WKO/A
IUIOLIA/IM TOBEPXHOCTEN TEN
resh.edu.ru
O06béM mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomank chepsl. Poccuiickasn
77 CrepeomeTpHuyecKHe 3a/1auu, CBSI3aHHbIE C 9/1EKTPOHHAA WKO/A
BbIUHUCIIEHHEM 00BEMOB 111apa, IIAPOBOTO (resh.edu.ru)
CerMEeHTa U IapOBOIr0 CEKTOpa
[Ipuknanueie 3anaun no teme "OOBEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U Poccuiickan
78 wiomaabio chepsl. COOTHOMIECHHS MEXY 9/1EKTPOHHAA LWKoa
IUIOINAASIMU TTOBEpXHOCTEH U 00BEMaMu resh.edu.ru
HOJOOHBIX TeJ
[TonoOHbIe TeNa B MPOCTPAHCTBE.
N3menenne o0bEMa npu no100uu. Poccwiickas
79 CrepeoMeTpHUeCKUE 3aJa4l, CBI3aHHBIE C 9/1EKTPOHHAA WKO/A
BbIUMCIIEHHEM 00BEMOB TeJ U TUIOIAAeH (resh.edu.ru)
MTOBEPXHOCTEN
" Poccuitckasn
KonTtponbHas padora "[1nomanu
80 . " 3N1EKTPOHHasA WKONA
MOBEPXHOCTU U 00BEMBI KPYIJIBIX TEIN
P Py (resh.edu.ru)
JBmxeHus npoctpancTBa. OToOpakeHusl. Poccuiickan
81 JIBroxeHus U paBeHCTBO puryp. Obuue 9/1eKTPOHHAA LWKoa
CBOICTBA JBHKCHUHN (resh.edu.ru)
82 Buas! nBrkeHni: apauieabHbII IEPEHOC, Poccuiickan
LIEHTpaJbHasi CUMMETPHS, 3€pKaJIbHas 9/1EKTPOHHAA WKO/IA
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CUMMETpHUs1, IOBOPOT BOKPYT IIPSAMOM

(resh.edu.ru)

[Ipeo6pazoBanust mogodus. [Ipsmast u cdepa

Poccwuiickan

83 o 3N1EeKTPOHHAaA LWKoAa
Hiepa
p (resh.edu.ru)
Poccuinckasn
['eomeTpryeckue 3a1aun Ha MPUMEHCHUE -
84 3/IEKTPOHHaA WKoaa
JIBHOKEHUS
(resh.edu.ru)
" Poccuiickan
KonTponpHas padora "BekTops! B
85 " 3/1eKTPOHHAA WKoNa
MPOCTPAHCTBE
poctp (resh.edu.ru)
O6o0marormee noproperue 11 nousTuii u .
Poccunckas
MeTo10B Kypca reomerpun 10-11 knaccos,
86 o 3/1eKTPOHHAA WKoNa
cucreMaruzanus 3Hanui: "[lapamienbHOCT
. " (resh.edu.ru)
MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE
O6o06matomiee moBTopenue 11 moHsTHii u .
Poccurickan
MeToJ10B Kypca reometpun 10—11 knaccos,
87 o 3/1eKTPOHHAA WKONa
cucreMaruzanus 3HaHuil: "BekTtopsl B
" (resh.edu.ru)
MIPOCTPAHCTBE
O6o06matomiee moBTopenue 11 moHsTHii u .
Poccumickan
MeTo10B Kypca reomerpun 10—11 kmnaccos,
88 o 3/1eKTPOHHAA WKoAa
cucTeMaTtu3alus 3HaHui: "BexTopsl B
" (resh.edu.ru)
MIPOCTPAHCTBE
Ob6o6maromee nosropenue 11 noHsATHi 1 .
Poccuickas
MeTOI0B Kypca reometpun 10—11 kmaccos,
89 o 3/1eKTPOHHAA WKoAa
cucTeMaTu3anus 3Hanuii: "OobeM
" (resh.edu.ru)
MHOTOTPaHHHKA
O6o6maromee nopropenne 11 moHsTHIA 1 Poccuiickan
90 MeTOI0B Kypca reometrpuu 10—11 kmaccos, 9/1eKTPOHHAA LWKoa

cucreMarusanus 3gaguii: "O0beM

(resh.edu.ru)
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MHOTOTrpaHHHKaA"

O6o6maromee moBropeHue 11 moHsaTHI 1

Poccuiickas
MeTOo10B Kypca reomerpuu 10-11 knaccos,
91 . 9/1eKTPOHHAA WKoa
cucreMarusaius 3Hanuit: "[lnomanu
. " (resh.edu.ru)
MOBEPXHOCTU U O0BEMBI KPYTIIBIX TEI
O6o06maromee moBTopeHue 11 moHsaTH 1 .
Poccuiickan
MeTo0B Kypca reomerpuu 10—11 knaccos,
92 . 3/IeKTPOHHAA WKoAa
cucreMaruzanus 3Hanuit: "[lnomann
. " (resh.edu.ru)
MOBEPXHOCTH U O0BEMBI KPYTIIBIX TEI
Poccuiickan
93 Wrorosas koHTposibHas paboTa 9/1eKTPOHHAA LWKoa
(resh.edu.ru)
Poccuickan
94 HToroBast KOHTpOJIbHAsA paboTa 9/1eKTPOHHAA LWKoa
(resh.edu.ru)
Poccuiickan
[ToBTOpenue, o6obIIeHNE 1
95 . 3/IeKTPOHHAA WKOoAa
cHUCTEeMaTu3aIus 3HAaHUI
(resh.edu.ru)
Hcrtopust pazButusi CtTepeoMeTprn Kak Poccuiickan
96 HAyKHU U €€ poJib B Pa3BUTHH COBPEMEHHBIX 9/1eKTPOHHAA LWKoa
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI (resh.edu.ru)
Hcropus pazButus ctepeoMeTpun Kak Poccuiickan
97 HAyKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX 9/1eKTPOHHAA LWKoa
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI (resh.edu.ru)
Hcropus pazButus crepeoMeTpun Kak Poccuiickan
98 HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX 9/1eKTPOHHAA LWKoa
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI (resh.edu.ru)
99 HcTopus pa3BUTHS CTEPEOMETPHUH KaK Poccuiickan
HAyKU U €€ pojib B PA3BUTHH COBPEMEHHBIX 9/1eKTPOHHAA LWKoa
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MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI (resh.edu.ru)
HcTopus pa3BUTHS CTEPEOMETPHUH KaK Poccuiickan

100 HAYKHU U €€ poJib B pPa3BUTHUU COBPEMEHHBIX 1 9/1EKTPOHHAA WKO/A
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN (resh.edu.ru)
Hcropus pa3BUTHS CTEPEOMETPUU KaK Poccuiickan

101 HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX 1 9/1EKTPOHHAA WKONA
WH)KEHEPHBIX H KOMITBFOTEPHBIX TEXHOJIOTHH (resh.edu.ru)
HcTropust pa3BUTHS CTEPEOMETPUU KaK Poccuiickan

102 HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX 1 9/1EKTPOHHAA WKOA
WH)KEHEPHBIX H KOMITBFOTEPHBIX TEXHOJIOTHH (resh.edu.ru)

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

VYuebnuk: Atanacsu JI.C, byry3os B.®., Kagomuer C.b. u np. Marematuka:
anreOpa U Hayajga MaTEMAaTUYECKOIo aHalln3a, reomeTpusi. ['eometpust (0a30BbIi
u yriyOneHHsiid ypoBenb) 10-11 k. M3gatensctBo «IIpocBemenney

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Aranacsu JI.C, byry3os B.®., Kagomuen CBb., [1o3usik 9.T'.,
FOnuna U.U. I'eomerpus. 10-11 knaccel: YueOHUK st
o01ieo0pazoBarenbHbIX yupexxaenuil. M.: IIpocsemienue, 2014.

2. Artanacsau JI.C, Byry3oB B.®., I'nazkoB 10.A., FOauna U. U. ['ecomeTpusi:
PaGouas terpaas ans 10 kinacca. M.: [Ipocsemenue, 2014.

3. 3uB B.I', Meiijgep B.M., baxauckuii B.®. 3anauu no reomerpun 11 7—11
kiaccoB. M.: IIpocsemenue, 2018.

4. 3uB Bb.I'., Meitnep B.M. /Iunaktuyeckrue Marepuansl o reometpun s 10-11
kiaccoB. M.: IIpocsemenue, 2015.

5. Aranacsn JI.C, Byry3os B.®., I'ntazkos F0.A., Hekpacos
B.b., IOquna U.N. Uzyuyenue reomerpun B 10—11 knaccax: Metog.
pekoMeH/I. K yueOHuky. Kuaura mist yaurens. M.: [Ipocsemnienue, 2009.

6. AarsinoB L. I'eomerpus, 10—11 knaccel. TecTsl: YueOHO-METOANUECKOE
nocobue. M.: Jlpoda, 2014.

7. 3BaBuH JI.W. HoBble KOHTPOJIbHBIE U IPOBEPOUHBIE PAOOTHI [0 T€OMETPUH.
10—11 kmaccer. M.: [Ipoda, 2014.

8. E. M. PadunoBuy. ['eomerpus 10-11. 3anaun u ynpaxHeHHs] Ha TOTOBBIX
yeprexkax. M.:MJIEKCA, 2014.

9. YMK «/KuBasi matremaTuka». MockBa. UHCTHTYT HOBBIX
TeXHOJI0ruii.2012

10.91exkTpoHHOE MpUI0KeHne. Ypoku reomerpun. 10-11 kmaccrr. M3-Bo
«IInanera»

11. fuck YMK JI.C. Atanacsna u ap. ['eometpus 7-11 knaccel. Pabouune
nporpamMmsl. 13-Bo «Yuntens» 2012.

12.T.A. Bypmuctpoga. [Iporpammsl 00111€00pa30BaTEIbHBIX YIPEIKICHUM.
['eometpus 10-11 knaccel. MockBa «IIpocemenney, 2014.

13.T'yceB B.A., Mensuuk A.W. lunaktuueckre MaTepuansl o reomerpuu s 10
Kiacca. 4-e uza. — M. : IIpocsemienue,2014.



14. T.M.Muienko. TeMaTnyeckoe U NOypOYHOE INIAHUPOBaHUE MO reomeTrpuu. 10
knacc, MockBa «OK3AMEH», 2014

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

Poccwiickas anmextponHas mkoia (resh.edu.ru)

math100.ru — IToxaroroska xk EI'D u OI'D o marematuke

CAAM I'MA: Pemry OI'D, EI'D, BIIP, 'BD, LIT — 2023 (sdamgia.ru)
Cratl'pan 2 — nyoOnukanuu (Statgrad.org)

LearningApps.org - co3aanre MyJbTUMEAMHHBIX HHTEPAKTHBHBIX YIIPAKHEHUH
Tectel mo maTematuke s 10 kiacca onnaita | Online Test Pad

Mertalllkoina - Tectsl mo matematrke Mg 10 knacca onaita (metaschool.ru)
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