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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W IIPEIMETOB TI'YMAaHHMTAPHOIO IIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
OOy4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELIEHUM 337]a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEM O0OydYarolmuxcs MpH
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnequ(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEIIHOT0 Npo(ecCHOHaTbHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPYKAIOIIEro MUPa, 3HaHUE MOHATUMHOIO aliapara Mo pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMHupoBaHHEe ~ yYMEHHMS ~ BJAJE€Tb  OCHOBHBIMM  TMOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UTrypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI pEIICHUS 33/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, (OPMUPOBAHUE MOHUMAHHUSA POJIM AKCMOMATHUKU TMpU
IIPOBEICHUH PACCYIKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIeHUs,, YMEHHUSI UX HPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEW 00y4Yaronnxcsi, Mo3HABAaTEIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpPEca K U3YICHUIO TEOMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyaIUsX U MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTMPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJIEIIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KAaTEIbHBIMHU JIUHUSMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YriayOJIEHHOM YpOBHE OOy4YeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeienseTcs He TOJIbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil pabodeit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamannuch HEOJAHOKPATHO. JTO TMO3BOJSET OPraHu30BaTh  OBIAJCHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
COOJTIO/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATHh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJaIONUXCsl, PACIIUPSSL U YIITyOJIsst
e€, 00pasys MPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MTO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOn€HHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTeMaTukay;

MOJITOTOBUTh OO0YyYalOUIMXCA K TMPOJOJDKCHUIO HM3YyUYEHUS MaTEeMaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, apPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieNbHONW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMM, YTOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIIEHINUKYJIAPHBIC NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 NJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY MPSMOW M IUIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroyibHas NUpamMuAa U NPABUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTU HPSIMOMl IPU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. [I[pU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMu. CKalspHOE MPOU3BEIIECHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacmnosioxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajiienienumneaa U cienctsus u3 He€. O0bEM mnpsMod U
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u cdepsl miockocTio. [loHsATHE MHOTrOrpaHHUKa,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpa3zoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIINHY), CEYCHUS 11apa, METOAbl TOCTPOCHHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsiMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OtoOpakenus. [[BukeHUs U paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UICHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HayKaxX, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOYAs 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeanru3oBBIBATH COOCTBEHHBIC JKHU3HEHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHUMAaHHE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeTOBEYECKOM IesTEIbHOCTH, STanoB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIECTBEHHBIN MpPU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3ajayd  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOjeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

POTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpOllecca, a TaKXkKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
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 INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS IO XOAYy PELICHUS 3aJauH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yJbTaTa pelIeHus
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHATH MIPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl Mpu pelleHHH YYeOHbIX 3a7ady, HNPUHUMATh 1€lb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (00CyXaeHHS, OOMEH MHEHHI,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPHH
durypsr;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE TE€OMETPUYECKUX BEJIMYMH, INPUMEHSS HM3BECTHBIE METOJIbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e U3BJIEKATh, MPEOOPa3OBBIBATH U HUHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa PEeHIeHHs] MaTeMaTH4eckd  CcQOopMyIMpOBaHHON
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOKJIECHUEM I'€OMETPUUYECKUX BEINYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOH U c(epruyeckor TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTy4YEHUS;

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

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

KJIacCU(UIIMPOBATh B3aUMHOE PACIIOJIOKeHUE c(hephl U MITIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

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

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKM JI0 TUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM ~ TIEPEHOCE, UEHTPAJIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXO/SIIUE YEPE3 BEPILINHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, OPEANOJIATaloIMX HECKOJIBKO IIAroB pEIICHUS, €CIM YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1a4;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJIM3UPOBATh U OLICHUBATH PEaJIbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  c(OpPMYJIUPOBAHHOW  HPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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KpPYTIJIBIX T€l

JBro>xeHus

https://resh.edu.ru/

https://math-
ege.sdamgia.ru/

https://edu.skysmart.ru/
https://resh.edu.ru/

https://math-
ege.sdamgia.ru/
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https://edu.skysmart.ru/

[ToBTOpeHuEe, 0600IIEHNE U
CHCTEMATH3aIHs 3HAHWI

17

https://resh.edu.ru/

https://math-
ege.sdamgia.ru/

https://edu.skysmart.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102



https://edu.skysmart.ru/
https://resh.edu.ru/
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https://math-ege.sdamgia.ru/
https://edu.skysmart.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Nen/m Tema ypoka Kontposbubie IIpakTnueckue tupposkie
Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypes!

OcHoBHbIE TpaBUiia H300paKEeHUs HA https://resh.edu.ru/
PHUCYHKE IJIOCKOCTH, MapajlyIebHbIX MPSAMBIX 1
(OTpe3KoB), cepeAHBI OTpE3Ka
[lonsiTHA cTepeoMeTpUU: TOUKA, IIpsiMas, https://math-
IJIOCKOCTb, MPOCTPAHCTBO. OCHOBHBIE ege.sdamgia.ru/
MpaBuIia U300paKeHHs Ha PUCYHKE 1
IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
ITonsTHS: Iepecekaromecs MIOCKOCTH, https://edu.skysmart.ru/
NIEPECEKAIOIINECS IIPsIMasi U IJIOCKOCTB; 1
MOJIyTIPOCTPAHCTBO
ITonsTud: nepecexaronmecs MIOCKOCTH, https://resh.edu.ru/
NEPECEKAIOIINECS IIPsIMasi U IJIOCKOCTB; 1
MOJIyTIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHne https://math-
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 ege.sdamgia.ru/
HECYIIECTBYIOIINX 00BEKTOB
MHororpaHHuKH, U300pakeHne https://edu.skysmart.ru/
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1
HECYIIECTBYIOIINX 0OHEKTOB
AKCHOMBI CTEPEOMETPUHN U TIEPBHIE 1 https://resh.edu.ru/
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CIICACTBHUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
IPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
O06o03HaueHUs MPSAMBIX U TIJIOCKOCTEH

H300pakeHre ceueHui mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
p€6pa. M3o0pakeHue nepeceueHus
MOJTYYCHHBIX TIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMU

N300pakeHre CeYeHU i MupamMuIbl, Kyoa u
IPU3MBI, KOTOPbIE TIPOXOIAT Yepe3 UxX
pEbpa. N3o0paskeHue nepecevyeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

N300pakeHre ceueHui MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
pEbpa. N3o0paskeHue nepecevueHus
MOJYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MMOCTPOCHHBIX ceueHnuu Pa3HbBIMHU LIBETAMU

N3o0pakenue ceueHuil mupaMu/ipl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIST Yepe3 X
pEbpa. N3o0paskeHue nepecedeHus
MOJYYCHHBIX TUIOCKOCTEH. PackparninBanue
MMOCTPOCHHBIX ceueHnu Pa3HbIMU LIBETAMHU

Merton ciaenoB s MMOCTPOCHUA ceuyeHUI

https://math-
ege.sdamgia.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-
ege.sdamgia.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-
ege.sdamgia.ru/
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15

Mertozn ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IIJIOCKOCTEMN

https://edu.skysmart.ru/

16

Mertopa cieoB Uit HOCTPOCHUS CEUCHHIH.
CBolicTBa niepece4eHnil PSIMbIX U
IIJIOCKOCTEMN

https://resh.edu.ru/

17

18

19

20

21

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM TOoukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
IIOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMUCH 1IaroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alIUCh LIaroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alUCh LI1aroB
IIOCTPOCHHUS

HOBTOpCHI/IC IJIAaHUMCTPHUHU: TeopeMa ()

IPONOPLHUOHATBHBIX oTpe3kax. [Tonobue
TPEYrOJIbHUKOB

https://math-
ege.sdamgia.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-
ege.sdamgia.ru/

https://edu.skysmart.ru/

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUSIX HA
BBIHOCHBIX 4epTexax. Mcropus pa3BuTus
MJIAHUMETPUHU U CTEPEOMETPUU

https://resh.edu.ru/
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23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

https://math-
ege.sdamgia.ru/

24

B3anMHOE pacnosioKeHue NpsiMbIX B
npoctpancTBe. CKpEeNMBaIOIUecs MpsMbIE.
[Ipu3Haky CKpelMBarOMMXCs NPSMBbIX.
[TapaienbHbIe IPsIMBIE B IPOCTPAHCTBE

https://edu.skysmart.ru/

25

Teopema o cynieCcTBOBaHMH U
€JMHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JTAHHOM NPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JICKAIECH HA JaHHOU
IpsMou. JleMMa o0 nepecedeHnn
NapaJUIEIbHBIX MPAMBIX IIJIOCKOCTBIO

https://resh.edu.ru/

26

27

28

29

[TapamiensHOCTB Tpex mpsMbIX. Teopema o
TpEX MapajuIeNbHBIX NPsAMBIX. Teopema o
CKPELIMBAOIINXCS MPSAMBIX

[TapamnensHOE poekTHpoBaHue. OCHOBHBIE
CBOICTBA NMapaJlJIEIbHOTO POEKTUPOBAHUS.
N3o06paxkenue pazHbIx puryp B
NapaJyIeIbHON MPOEKIINH

IlenTpanbHas npoeKuusa. YTOomI C
COHAIPABJICHHBIMA CTOPOHAMHU. YTOJI MEKILY
PSIMBIMU

3aauM Ha JOKa3aTeIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM INPSMBIX B
IIPOCTPAHCTBE

https://math-
ege.sdamgia.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-
ege.sdamgia.ru/

30

[TonsATHA: MapauIeTbHOCTD MPAMON U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
MapaJuIeJIbHOCTH MPSIMOU U IIJIOCKOCTH.
CBolicTBa napauieaIbHOCTU IPSIMON U

https://edu.skysmart.ru/
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IIJIOCKOCTH

31

32

33

34

['eomeTpuueckue 3aJauu Ha BBIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apaJuIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHus, IPOXOISILETO Yepes3
JAHHYIO IIPSIMYIO Ha 4epTEkKe U
MapajuIebHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

[TapannenbHas MPOEKIKs, TPUMEHEHUE TS
MOCTPOCHHUS CEYCHUI KyOa U
napasienenunena. CBoncTa
napajuiejenunea u mpu3Msl

HapaJ'IJIGJIBHBIC IITOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEH

https://resh.edu.ru/

https://math-
ege.sdamgia.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

35

Teopema 0 mapamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, npoxonﬂmeﬁ
yepe3 TOUKY, HE TPUHAAJICKAITYIO JaHHOU
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

https://math-
ege.sdamgia.ru/

36

CaolicTBa napasuieabHbIX IIOCKOCTEN: O
NapajuIeIbHOCTU MPSIMBIX NIEpECeUeHUs IpU
NepecedeHn  IByX napajieabHbIX
IIJIOCKOCTEM TpeThen

https://edu.skysmart.ru/

37

CaoiicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX NMapaJlyICIbHBIX IMPAMBIX,
3aKIIFOYEHHBIX MEXKAY MapallIeIbHBIMU
IJIOCKOCTSIMU; O TIEPECEYEHUH IIPSIMOI C
JBYMs ITapaJUIEIbHBIMU IUIOCKOCTIMHU

https://resh.edu.ru/
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[ToBTropenue: Teopema [ugaropa Ha

https://math-

38 .
IUIOCKOCTH ege.sdamgia.ru/

39 [ToBTOpEHUE: TPUTOHOMETPHUSL https://edu.skysmart.ru/
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

40 CBoiicTBa Ky0a B MPSMOYTOIBHOTO https://resh.edu.ru/
napajuleenumne1a

41 Boruncnenue 1uH 0Tpe3KoB B KyOe U https://math-
IIPSIMOYTOJIBHOM MapajuleNeNuIe e ege.sdamgia.ru/
[IeprieHIMKYIAPHOCTD NMPSMOMN U IIIOCKOCTH. https://edu.skysmart.ru/

42 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH
[lepneHAKYISIPHOCTD MPSAMOM U TNIOCKOCTH. https://resh.edu.ru/

43 [Tpu3Hak neprneHuKyJIIpHOCTU IPSIMON U
IJIOCKOCTH
Teopema o CynieCTBOBaHMH U https://math-

44 €UHCTBEHHOCTH IIPSIMOM, IPOXOAALICH ege.sdamgia.ru/
yepe3 TOUKY IPOCTPaHCTBA U
NEPIEHIUKYIJIIPHON K INIOCKOCTH

45 [I;mockocTH U nepneHIuKyIIpHbIE UM https://edu.skysmart.ru/
IIPsIMbIE B MHOTOTPaHHHUKaX

16 [I;mockocTH U nepneHIuKyIIpHbIE UM https://resh.edu.ru/
IpsiIMble B MHOTOTPaHHHUKaX

47 [lepnennukynsip u HaknoHHas. [loctpoenune https://math-
NEPIEHIUKYIIApa U3 TOYKU Ha MPSIMYIO ege.sdamgia.ru/

48 ITepnienaukynsip u HakioHHAas. [locTpoenue https://edu.skysmart.ru/
NEPINEHIUKYIIIpa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx neprneHAUKYIspax (mpsmas https://resh.edu.ru/

u oOpartHas)
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Teopema o Tpéx nepneHAuKyIspax (mpsamas

https://math-

>0 u oOpaTHas) ege.sdamgia.ru/

51 Vron Mex1y CKpEIUBaOIIUMHUCS IPSAMBIMU https://edu.skysmart.ru/

59 [Tonck neprneHIuKyIsapHBIX MPSMBIX € https://resh.edu.ru/
IIOMOUIBIO NEPIEHANKYIIAPHBIX INIOCKOCTEN

53 OpToroHanbHO€ IPOEKTUPOBAHNE hlips. majch-

ege.sdamgia.ru/

[TocTpoenue ceuenuii kyba, MpU3MBI, https://edu.skysmart.ru/

54 MPAaBWJIBHON NUPAMHUJIBI C TOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU
[TocTpoenue ceuenuii kyba, IpuU3Msl, https://resh.edu.ru/

55 MPaBUIILHON MUPAMH/IBI C TTOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO https://math-

56 0ckocTy. [limockoctu cumMMeTpuil B ege.sdamgia.ru/
MHOTOTpaHHHKaX

57 IIpu3Hak nepreHAUKYIIPHOCTH IPSIMOU U https://edu.skysmart.ru/
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 HpaBI/IJ'II)Hlile MHOTOrpaHHUKHU. Pacuér https://resh.edu.ru/
paccTOSTHUN OT TOYKHU J0 INIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér https://math-
pacCTOSIHUM OT TOYKH JI0 TIIIOCKOCTH ege.sdamgia.ru/
CriocoObI ONyCTUTD MEPIEHAUKYIISAPHL: https://edu.skysmart.ru/

60 CUMMETPUS, CABUI TOUKHU IO NapaljIeIbHON
IpsIMO

61 CnBur no HenapaieabHON IPSIMOH, https://resh.edu.ru/

U3MEHEHUE PACCTOSHUN
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KonTtponsnas padora "B3anmuoe

https://math-

62 PacIoI0XKEHHUE NPSAMBIX U INIOCKOCTEH B ege.sdamgia.ru/
npocTtpaHcTse"
[ToBTOpEHHE: yroy Mexay NpsSMbIMU Ha https://edu.skysmart.ru/
63 IUIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMA
KOCHUHYCOB
IToBTOpEHME: YyrOa MEXIY https://resh.edu.ru/
64 CKPEIIMBAIOIIUMHUCSA MIPSIMBIMU B
IIPOCTPAHCTBE
65 ["'eomeTpryeckue METOABI BEIUNCICHUS yIila https://math-
MEXy IPSIMBIMH B MHOTOI'PaHHUKAX ege.sdamgia.ru/
66 JByrpanssliii yroa. CBOMCTBO JIMHEWHBIX https://edu.skysmart.ru/
YIJI0B JIBYTPAaHHOTO yrja
67 [lepnennukynspueie miaockoctu. CBoiicTBa https://resh.edu.ru/
B3aMMHO NEPIEHINKYISPHBIX MIIOCKOCTEN
[Tpu3Hak neprneHKyIIPHOCTH IUIOCKOCTEM; https://math-
68 TeopeMa O IIPSIMOiL IepeceueHus IByX ege.sdamgia.ru/
IIJIOCKOCTEN MEPIEHINKYISAPHBIX TPEThEHN
IJIOCKOCTH
[TpsaMoyronbHbIi napamuienenunesn; Kyo; https://edu.skysmart.ru/
69 WU3MEPEHMS, CBOMCTBA MPSMOYTOJIBLHOTO
napajuiejenunena
20 TeopeMa 0 1MaroHany NpsAMOYTrOJIbHOTO https://resh.edu.ru/
napaJuleJenuesa u CIeACTBUE U3 HEE
CrepeomeTpryecKue U NpUKIaJIHbIE 33/1a4H, https://math-
71 CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM ege.sdamgia.ru/

MMPAMBIX U IMJIOCKOCTHU
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[loBTOpEHUE: CKpelMBarOUecs NPsIMBbIE,

https://edu.skysmart.ru/

72 napajieiIbHbIe INIOCKOCTH B CTAaHIAPTHBIX
MHOTOIPAHHHUKAX
[Tapa mapayenpHbIX IJIOCKOCTEN Ha https://resh.edu.ru/
73 CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE
MEXY CKPEIIMBAIOIIUMUCS MPSIMbIMU B
IIPOCTHIX CUTYaLUsAX
74 Paccrosnane oT TOUKH JI0 MIIOCKOCTH, https://math-
paccTosiHue OT NPSMOM 10 IIIOCKOCTH ege.sdamgia.ru/
Brluucnenue paccTosHU MEXTY https://edu.skysmart.ru/
75 CKPELIMBAIOIMIMMUCS IPSIMBIMU C IIOMOIIbIO
NEePHEHANKYJISIPHON MIIOCKOCTH
TpéxrpaHHsblil yroi, HepaBeHCTBa s https://resh.edu.ru/
76 TpexrpanHbix yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB AJIsI
TPEXTPAHHOTO yIiia
77 DneMeHThI CheprUIeCKOil TEOMETPHH: https://math-
reoJIe3NYECKUE JINHNUU Ha 3emiie ege.sdamgia.ru/
78 KontponbHas padota "Yrisl u pacctosaus" https://edu.skysmart.ru/
79 Cuctemaru3zanus 3HaHUN "MHOTOTpaHHUK U https://resh.edu.ru/
€ro 3JIEMEHTHI"
80 IInpamupa. Buael mupamun. [IpaBunpHas https://math-
nupamua ege.sdamgia.ru/
81 [Ipusma. IIpsmas 1 HaKJIOHHAS TIPU3MBI. https://edu.skysmart.ru/
[IpaBunbHas npusma
82 [IpsiMolt mapasienenunesn, NpsMOyroJIbHbIA https://resh.edu.ru/

napaenenunes, Kyo
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Beinykiieie MHOrorpanHuku. Teopema

https://math-

83
Ditnepa ege.sdamgia.ru/
Beinykiieie MHOrorpanHuku. Teopema https://edu.skysmart.ru/
84 Oiinepa. [IpaBuibHbIE U NOTYNIPAaBUIIbHBIE
MHOTOT'PaHHUKH
85 KoHnTtposnbhast pabora "MHororpaHHuKu" https://resh.edu.ru/
86 [ToHATHE BEKTOpPA HA IIJIOCKOCTU U B https://math-
IPOCTPaHCTBE ege.sdamgia.ru/
87 CyMMa BEKTOPOB https://edu.skysmart.ru/
88 Pa3zHocTs BekTOpOB https://resh.edu.ru/
https://math-
89 [TpaBwiio mapamenenumena )
ege.sdamgia.ru/
90 YMHOKEHHE BEKTOPA Ha 9HCII0 https://edu.skysmart.ru/
91 Paznoxenue BexkTopa 1o 6aszucy Tpéx https://resh.edu.ru/
BEKTOPOB, HE JISKAIINUX B OJHOM MIOCKOCTH
https://math-
92 CkayisipHOE MTPOU3BE/ICHUE )
ege.sdamgia.ru/
93 Brrunciienue yria Mexay BEKTOpaMH B https://edu.skysmart.ru/
IPOCTPAHCTBE
94 [Ipocreiimue 3a1auu ¢ BEKTOpamMu https://resh.edu.ru/
. https://math-
95 [Ipocreiimue 3a1auu ¢ BEKTOpamMu ]
ege.sdamgia.ru/
96 [Ipocreiimue 3a1auu ¢ BEKTOpamMu https://edu.skysmart.ru/
97 IIpocreiimne 3a1aun ¢ BEKTOpaMHU https://resh.edu.ru/
. https://math-
98 O06o0011eHre U cUCTeMaTU3alus 3HAaHUN

ege.sdamgia.ru/
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99 O6006IIeHNe U CUCTEMATH3AIUs 3HAHUH 1 https://edu.skysmart.ru/
100 HroroBast koHTpoIbHAs paboTa 1 https://resh.edu.ru/
https://math-
101 15
TOTOBasi KOHTPOJIbHAs paboTa 1 ege.sdamgiary/
102 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1 https://edu.skysmart.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
New/m - Tema ypoka Konrpoabnsie IIpakruyeckue L
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypes:

1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1 https://resh.edu.ru/
Ha IUIOCKOCTH M B MPOCTpaHCTBE"

5 [ToBTOpenue temsl "CkanspHoe 1 https://math-
MIPOU3BEICHUE BEKTOPOB" ege.sdamgia.ru/

3 [ToBTOpeHue TeMsl "Bbrruncinenue yria 1 https://edu.skysmart.ru/
MEX/1y BEKTOpaMu B IIpOCTpaHcTBE"

4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1 https://resh.edu.ru/
MPOXOJISIICH Yepe3 ABE TOUKH"

5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1 https://math-
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax ege.sdamgia.ru/

6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1 https://edu.skysmart.ru/
ypaBHEHHE IJIOCKOCTH B OTPE3Kax

7 BexTtopHoe npousseneHue 1 https://resh.edu.ru/

8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1 https://math-
MIPOrpaMMUpPOBaHHE ege.sdamgia.ru/

9 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1 https://edu.skysmart.ru/
MIPOrpaMMUpPOBaHHE

10 AHanuTHYECKHE METO/Ibl pacuéTa yria 1 https://resh.edu.ru/
MEXy IPSMbIMH B MHOT'OTPaHHUKAX

11 AHamMTUYECKHE METOBI pacyéra yria 1 https://math-

MCXKAY IMIIOCKOCTAMU B MHOTOI'paHHHKaxX

ege.sdamgia.ru/
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@opMyia pacCTOSTHUSA OT TOYKH 10

https://edu.skysmart.ru/

12 IUIOCKOCTH B KOOPAMHATAaX

13 HaxoxneHnue paccTosiHUM OT TOUKHU 10 https://resh.edu.ru/
IJIOCKOCTH B KyOe

14 HaxoxzaeHue paccToOsSsHUN OT TOYKHU 10 https://math-
IJIOCKOCTH B NIPABUJIbHON TUPAMHUJIE ege.sdamgia.ru/

15 KonTponbHas pabota "AHanuruueckas https://edu.skysmart.ru/
reomerpus”

16 CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbBIE https://resh.edu.ru/
MHOTOT'paHHUKHU

17 CeueHMst MHOTOIPaHHUKOB: METO/ CJIEZIOB Mps: ma.th-

ege.sdamgia.ru/

CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE https://edu.skysmart.ru/

18 IJIOCKOCTH, TIEPECEUEHUS IIPAMBIX U
IIJIOCKOCTEN

19 [TapamienpHbIe IPSMBIE U IIIIOCKOCTH: https://resh.edu.ru/
MapajuIeIbHbIE CEUYEHUs

20 [TapamtenpHbIe NpsIMBIE U MIJIOCKOCTH: https://math-
pacy€r OTHOLIEHUM ege.sdamgia.ru/

21 [TapatenpHble IPAMBIE U IIJIOCKOCTH: YIJIBI https://edu.skysmart.ru/
MEXy CKPEIINBAOIIUMUCS PSIMBIMU
[lepnieHqUKyISpHBIE IPSAMBIE U IUNIOCKOCTH: https://resh.edu.ru/

99 CTaHJIapTHBIE Mapbl IEPIEHAUKYIISPHBIX
IIJIOCKOCTEN U NPSAMBIX, CHAMMETPUHU
MHOTOTPaHHUKOB

23 [IepnenauKymnsipHbIE TPSAMBIE U TUNIOCKOCTH: https://math-

TEeOpeMa O TPEX NEPIEHANKYIIIpax

ege.sdamgia.ru/
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[IepnenuKysipHBIE IPSAMBIE U IUIOCKOCTH:

https://edu.skysmart.ru/

24 BBIUMCIICHUS IJTMH B MHOTOIPaHHUKAX
IToBTOpeHue: Iomaau MHOTOYrOJIBHUKOB, https://resh.edu.ru/
25 (hOpMyIIBI IS TUTOIACH, COOOpaKEeHUs
no100us
[ToBTOpEHME: IO MHOTOYTOJIbHUKOB, https://math-
26 (hopMyIIBI 1S TUTOIIAACH, COOOpaKEeHUS ege.sdamgia.ru/
1o06ust
[ToBTOpEHME: M0 MHOTOYTOJIBHUKOB, https://edu.skysmart.ru/
27 dbopMyIbI 1S TTOIAEH, COOOpaskeHus
noxoous
[Inomany cedyeHnii MHOTOI'PaHHHUKOB: https://resh.edu.ru/
28 IUIOLIA/IM TOBEPXHOCTEH, pa3pe3anus Ha
4acTu, COOOpakeHUsI MOA00MS
[lmomaam ceyeHnii MHOTOrpaHHUKOB: https://math-
29 TUTOIIAH TTOBEPXHOCTEH, pa3pe3anus Ha ege.sdamgia.ru/
Y4acTH, COOOpaKEeHUs MOA00Us
KonrtponsHas padota "[loBTopenue: https://edu.skysmart.ru/
30 MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"
31 O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO https://resh.edu.ru/
napajuieNienunena
39 3anaun 00 yABOCHUHU Ky0a, 0 KBaapaType https://math-
Ky0a; O TPUCEKIIUU yTiia ege.sdamgia.ru/
CrepeoMeTprUeCKHE 3a]1a4H, CBSI3AHHBIE C https://edu.skysmart.ru/
33 00BEMOM TIPSIMOYTOITHHOTO
napajuiefienunea
34 [Ipuknagaeie 3a1a4n, CB3aHHBIE C https://resh.edu.ru/
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BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienuneaa
.. N https://math-
35 O0BEM NpsAMOI TPU3MBI damgiary/
ege.sdamgia.ru

36 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C https://edu.skysmart.ru/
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuxnagnelie 3a1a4u, CBI3aHHBIE C https://resh.edu.ru/
00BEMOM TIPSMOIA TPU3MBI
Brruncienue 00bEMOB TEN ¢ ITOMOILBIO https://math-

38 onpeaenéHHoro uurerpana. O0bpéM ege.sdamgia.ru/
HAKJIOHHOU MPU3MBI
Brruncnenne 00bEMOB TEIT ¢ TTOMOIIIBIO https://edu.skysmart.ru/

39 onpeaenéHHoro uarerpana. Oobpém
MTUPAMHU/IBI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE https://resh.edu.ru/
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

41 dopmyna 00béma nmupamuabl. OTHOIIEHHE https://math-
00BEMOB MUPAMUJI C OOIINM YTIIOM ege.sdamgia.ru/

42 CrepeomeTpHuuecKue 3a1a4u, CBsI3aHHbBIE C https://edu.skysmart.ru/
00BbEMaMK HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C https://resh.edu.ru/
o0BEMaMK MUPaMUIbI
[Tpuxnaansie 3agaun o Teme "O0bEMBI https://math-

44 Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOMN ege.sdamgia.ru/
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI https://edu.skysmart.ru/
Ten", cBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI

46 [Ipumenenne 00bEMOB. Beruncnenue https://resh.edu.ru/
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pacCTodHuA A0 IMMIIOCKOCTU

Kontponbnas padota "O0bEM

https://math-

4 MHOrorpaHHuka" ege.sdamgia.ru/
Hunuaapuyeckas MIOBEPXHOCTD, https://edu.skysmart.ru/

48 oOpa3syromue NUIHHIPHIESCKON
ITOBEPXHOCTHU

49 Munuuap. [IpsMoit KpyroBou HUIMHAP. https://resh.edu.ru/
[1no1mane MOBEpXHOCTU LUIUHAPA

50 Konunyeckas noBepxHOCTb, 00pa3yromiye https://math-
KOHHMYECKOU noBepxHocTu. Konyc ege.sdamgia.ru/

51 CeucHue KOH)u/ca MJIOCKOCTBIO, https://edu.skysmart.ru/
rapajuieJIbHOMN TIOCKOCTU OCHOBaHUS

59 Yceu€nnblii Konyc. M300paxeHne KOHyCOB https://resh.edu.ru/
U yCEYEHHBIX KOHYCOB

53 [Tnomjanp 60KO0BOM MOBEPXHOCTH U MOJIHOM https://math-
ITOBEPXHOCTH KOHYCa ege.sdamgia.ru/

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM https://edu.skysmart.ru/
[IOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4 Ha https://resh.edu.ru/

55 JIOKA3aTeJILCTBO M BEIYUCIICHUE,
IIOCTPOCHHUEM CEUYECHUI WIMHIPA, KOHYyCa
CrepeomeTpuyecKHe 3a1a4u Ha https://math-

56 JI0KAa3aTeJIbCTBO U BHIYMCIICHHUE, ege.sdamgia.ru/
ITOCTPOECHHUEM CEYEHUI HUINHAPA, KOHYyCa

57 [Ipuxnagaeie 3a1a4n, CBI3aHHBIE C https://edu.skysmart.ru/
HUATUHAPOM

58 [Ipuknagseie 3a1a4n, CBI3aHHBIE C https://resh.edu.ru/

MUJIMHAPOM
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https://math-

59 Cdbepa i wap ege.sdamgia.ru/
[Tepecedyenue cdepsl U mapa ¢ MmI0OCKOCTHIO. https://edu.skysmart.ru/
60 Kacanwue mapa u cdepsl mmockocTsio. Bua u
n300paxkeHue mapa
[Tepeceuenue ceps! u mapa ¢ MIOCKOCTHIO. https://resh.edu.ru/
61 Kacanwue mapa u cdeps! miockoctsto. Bug un
M300paxkeHue mapa
62 VYpasaenne chepsl. [Ltomans chepsl u eé https://math-
yacTeu ege.sdamgia.ru/
63 CrMMeTpust chephl I mapa https://edu.skysmart.ru/
CrepeomeTpuueckue 3aa4u Ha https://resh.edu.ru/
64 JTIOKA3aTeJIbCTBO U BHIYUCIICHHUE, CBSI3aAHHBIC
co cepoit u mapom, MOCTPOSHUEM UX
CEYEeHMI TIOCKOCThIO
CrepeomeTpuueckue 3a1a4 Ha https://math-
65 JTIOKA3aTeJIbCTBO U BHIYMCIICHHE, CBSI3aHHbBIC ege.sdamgia.ru/
co cepoit u mapom, MOCTPOESHUEM UX
CEYECHMI TUIOCKOCTHIO
66 [TpuknaaHble 3aauu, CBI3aHHbIE cO chepoil https://edu.skysmart.ru/
1 11apoM
[ToBTOpEHME: OKPYKHOCTH Ha INIOCKOCTH, https://resh.edu.ru/
67 BBIYMCIICHHS B OKPY>KHOCTH, CTAaHJAAPTHHIE
no100us
68 Paznuanple KOMOMHAIIMY TET BPAIIEHUS U https://math-
MHOTOTPaHHUKOB ege.sdamgia.ru/
69 3amaun o Teme "Tera U MOBEPXHOCTH https://edu.skysmart.ru/

BpamieHus"
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3anauu o teme "Tena v MOBEPXHOCTH

https://resh.edu.ru/

70 "
BpallleHUS

71 KonrtponbHas padora "Tena 1 moBEpXHOCTH https://math-
BpaueHus" ege.sdamgia.ru/

79 006bem mummHapa. Teopema 00 00bEMe https://edu.skysmart.ru/
MPSIMOTO LUJIMHJIpA

73 Brruncienue 00bEMOB TEN ¢ IIOMOILBIO https://resh.edu.ru/
onpeaenéHHoro uurerpaita. O0bEM KoHyca

74 [Inomaayu 60KOBOM U MOIHON OBEPXHOCTH https://math-
KOHYycCa ege.sdamgia.ru/

75 CrepeomeTpuuecKue 3a1auu, CBSI3aHHbIE C https://edu.skysmart.ru/
BBIUHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCA

76 [Ipuknanueie 3anaun no reme "OOBEMBI U https://resh.edu.ru/
TIJIOIA M TTOBEpXHOCTEN Ten"
O06béM mapa u mapoBoro cexkropa. Teopema https://math-
00 o0béme mapa. [Tnomans chepsi. ege.sdamgia.ru/

77 CrepeomeTpuyuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB T1apa, MIapoBOTO
CErMEeHTa U 1IapOBOT'0 CEKTOpa
[Mpuknagueie 3agaun mo Teme "OO0bEMBI https://edu.skysmart.ru/
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U

78 iomaapio cdepbl. COOTHOIICHHS MEXTY
IJIOLIA/ISIMH TTOBEPXHOCTEN U 00BEMaMHU
MOTO0HBIX TEJ
[Tono6HbIe Tena B MpOCTPAHCTBE. https://resh.edu.ru/

79 N3menenne o6bEéMa mipu mo100mm.

CrepeomeTpruecKue 3aa4u, CBsI3aHHbBIC C
BBIUHCIIEHHEM 00BEMOB TeJI U IIJIOMIAIEH
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MMOBEPXHOCTEN

Kontponbnas padota "[lnomanu

https://math-

80 n i
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Tel" ege.sdamgia.ru/
JIBrkeHus npoctpancTBa. OTOOpaKeHHUS. https://edu.skysmart.ru/
81 JIBrokeHus u paBeHCTBO uryp. O6mme
CBOICTBA IABMKEHUI
Bunsl nBukeHui: napauieabHbIN IIEPEHOC, https://resh.edu.ru/
82 LEHTpaJIbHAsl CAMMETPHS, 3€pPKaIbHAS
CUMMETPHUS, TOBOPOT BOKPYT MPSMOit
83 [IpeobpaszoBanus mogodus. [Ipsmas u https://math-
cdepa Diinepa ege.sdamgia.ru/
84 I'eomeTpuueckure 3a1aun Ha MPUMEHEHHUE https://edu.skysmart.ru/
JIBUKCHUS
85 Kontponbnas padota "Bektops! B https://resh.edu.ru/
nmpocTpaHcTae”
O6o6matoniee nopropenue 11 nonsruii u https://math-
86 MeToa0B Kypca reomerpun 10-11 kmaccos, ege.sdamgia.ru/
cucteMaTtusanus 3Hanuii: "[lapaniensHOCTh
MPSIMBIX U TJTIOCKOCTEN B TpocTpaHcTBe"
O6o6mmatonee nopropenue 11 nonsruii u https://edu.skysmart.ru/
87 MeTo0B Kypca reomerpun 10—11 kmaccos,
cUCTEMaTH3alus 3HaHui: "BekTopsl B
pocTpaHcTBe"
Oo6o06maromiee noropenue 11 noHATUH U https://resh.edu.ru/
88 MeTOJI0B Kypca reometpuu 10—11 kmaccos,
cUCTEeMaTU3alus 3HaHui: "BekTopsl B
npocrpaHcTee”
89 O6o06maroree nosropenue 11 noHATUH U https://math-
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MeToJ10B Kypca reomerpun 10-11 knaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOIpaHHuKa"

ege.sdamgia.ru/

90

Oo6o06maromee noropenue 11 noHsATUl U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremaru3anus 3HaHui: "O0beM
MHOTOIpaHHUKa"

https://edu.skysmart.ru/

91

Oo6o06maromee nmosTopenue 11 moHsITHH U
MeToJ10B Kypca reomerpun 10—-11 xnaccos,
cucremarusauus 3HaHui: "Ilnomanu
MIOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten"

https://resh.edu.ru/

92

93

O6o06maromee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucTeMaTu3anus 3Hanuii: "Ilmomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAA pa60Ta

https://math-
ege.sdamgia.ru/

https://edu.skysmart.ru/

94

95

96

WroroBas koHTpoJsibHas paboTa

[ToBTOpeHue, 06001IeHNE 1
crcTeMaTH3aIus 3HAHUH

Hcrtopust pa3BUTHSL CTEPEOMETPUM KaAK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEeXHOJIOTHH

https://resh.edu.ru/

https://math-
ege.sdamgia.ru/

https://edu.skysmart.ru/

97

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

https://resh.edu.ru/

98

Hcropus pa3BUTHS CTEPEOMETPHUH KaK

https://math-
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HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

ege.sdamgia.ru/

HcTopus pa3BUTHS CTEPEOMETPUM KaK
99 HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX

WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUN

https://edu.skysmart.ru/

Hcropus pa3sBUTHS CTEPEOMETPHUM KaK
100 HAayKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX

WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

https://resh.edu.ru/

HcTopust pa3BUTHS CTEPEOMETPHH KaK
101 HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX

WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

I/ICTOpI/IH Pa3BUTHA CTCPECOMCTPUN KaK

102 HAayYKHU U ec POJIb B pa3BUTHU COBPEMCHHBIX

HWHXXCHCPHBIX U KOMITBIOTCPHBIX

TEXHOJIOTUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

https://math-
ege.sdamgia.ru/

https://edu.skysmart.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Aranacss, JI.C. I'eomerpus, 10-11 [Tekcr]: yueOHUK 17151 00111€00pa30BaTEIbHBIX
yupexaenunit/ JI.C.Aranacsu, B.®.byry3os, C.b.Kagomues. - M.: IIpocsemnienue, 2019
b.I'. 3uB. /lunakTuueckue Marepuaisl 1o reomerpuu, 10 kiace. (kK yueOHUKY ATaHacsHa
JI.C.), «IIpocsemienue», M. 2016

FO.I1. Qynaunpsin, B.JI. Kponrays. Kontponbabie padboTsl o reomerpuu. 10 kiace. M:
«IIpocBemenuer, 2016

E.M. PabunoBny 3aiaun U ynpaxHeHus: Ha roToBbIX yepTexkax 10-11xm. I'eomerpust /
M.: Unekca, 20151

['eomerpus. Pabouas tetpaap st 11 kimacca: [Tocobue mis ygammxcst 00pa3oBaTeIbHBIX
yupexaennii. ba3oBsiit 1 npodmibHbli ypoBHU / ByTy30 B.®, 'naskos 10.A., IOauna
N.N. — 9-e u3a. — M.: [Ipoceemenne, 2016. — 82 c.: uin. — (MI'Y — mikore).

3amaun o reomerpun ais 7-11 kimaccos / B.I'. 3uB, B.M. Meiinep, A.I'.baxanckuii. —
M.: IIpocBemienue.

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

C.M.Caaksn, B.®. byry3os, U3yuenue reomerpuu B 10-11 xnaccax. Kaura mis
yunrens, M: «IIpocsemenuner, 2014

b.I'. 3uB. lugaktinueckue Matepuaisl o reomerpuu, 10 kiacc. (k yueOHUKYy ATaHacsaHa
JI.C.), «IIpocsemienue», M. 2016

FO.I1. Aynuuusis, B.JI. Kponrays. KonTponsabsie paboTsl o reomerpuu. 10 knace. M:
«IIpocemienuey, 2016
Aranacss, JI.C. I'eomerpus, 10-11 [Tekcr]: yueOHUK 1 00111€00pa30BaTEIbHBIX
yupexaenuit/ JI.C.Atanacsa, B.®.byry3os, C.b.Kanomies. - M.: IIpoceemenune, 2019
A.I1. Epmosa, B.B. 'ono6opoasko CamocTosTeNbHbIE U KOHTPOJIbHBIE PA0OTHI IO
reometpun Juig 10 k1. (pa3HOYpOBHEBBIE TUAaKTHYECKHEe MaTepraibl) / M.: Mnekca,
2015.
E.M. PaGunoBuY 3aaun 1 ynpa)xxHeHUs: Ha roToBbIX yepTexkax 10-11xm. I'eomerpus /
M.: Unexkca, 20151

A.I'. Mep3nsk u 1p COOpHUK 33/1a4 U KOHTPOJIBHBIX padot ans 10kacca.
I'eometpust. Pabouast Tetpanp nnst 11 knacca: [Tocobue mmst ygamuxcst 00pa3oBaTeIbHBIX
yupexaennii. ba3oBsiii 1 npoduisHbli ypoBHH / ByTy30o B.®, 'naskos 10.A., IOauna
N.N. — 9-e m3a. — M.: [IpocBemenue, 2016. — 82 c.: win. — (MI'Y — mikorne).
I'eomerpus. Junaktuaeckue marepuansl. 11 kmace. / B.I'. 3uB. — M.: IIpocsemnienue. —
128 c.: nn.
3amaun o reometpun ans 7-11 kimaccos / b.I'. 3uB, B.M. Meiinep, A.I'.baxanckuii. —
M.: IIpocBenieHue.


http://zubrila.net/books/geometriya/10-11-klassy/kontrolnye-raboty-po-geometrii-10-klass-dudnitsyn-yu-p-krongauz-v-l-.html
http://zubrila.net/books/geometriya/10-11-klassy/kontrolnye-raboty-po-geometrii-10-klass-dudnitsyn-yu-p-krongauz-v-l-.html

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

e Tectuposanue online: 5 - 11 xiaccsr: http://www.kokch.kts.ru/cdo/
e [lepgarornueckas Macrepckas, ypoku B IHTEpHET 1 MHOTO€ IpyTroe:
http://www.proshkolu.ru
http://www.uchportal.ru/
e  https://resh.edu.ru/
e  https://math-ege.sdamgia.ru/

e  https://edu.skysmart.ru/
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