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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (GopMUpyeMOe  TpH  H3YYCHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJIB3YIOTCSL IIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacIIMpeHre NPEACTABICHUS O TEOMETPUH KAK YaCTH MUPOBOM KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

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

dbopMupoBaHUEe  yYMEHHUS  BJIaJ€Th  OCHOBHBIMH  TOHSATUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHupoBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MHpPE MHOTOTPAaHHUKM M TeJla BpPAUICHUS, KOHCTPYHMPOBATH T'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU J0Ka3aTebCTB M alITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUYECKUX YTBEPXKICHUN U POJIM aKCMOMATHUKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YUEHUIO TEOMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeleN€HHBIM MO0 TojAaM OOy4YeHHSs, CTPYKTypUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus g auddepeHnmanud  oOydeHUs, IOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, apAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuieqbHONW MPOEKUHUH. YTJbl C COHAMPABIEHHBIMUA CTOPOHAMM, YIrOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD NPSIMOM U IIJIOCKOCTU: NEPIICHIUKYJISIPHBIE NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

Yrael B NpOCTPAHCTBE: YroJl MEXAy MPSMOW M IUIOCKOCTBIO, JBYTPAaHHBIN
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. [Ipmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass TeopeMa I[ludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroyibHas NUpamMuaa MU MPAaBHIbHBINA
TeTpa’ap, Ky0. IlpencraBneHue o MNPaBHIBHBIXMHOTOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTU HPSIMON IPU3MBIL
[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, CUMMETPHUsS NPABWIbHBIX MNPHU3M, CHUMMETpHUS IPAaBHIbHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH 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 TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IIJIOCKOCTh K cdepe. M3o0paxkenue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHJpPA, MTUPaMUAbl U KoHyca. O0bEM 1Iapa U IapoBOTro
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

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

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 111apa, METOJbI TOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MNpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaMM B COOTBETCTBUHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHXKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTeMaTHYECKOW ILIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMWs, 3TUYECKOTO IMOBEIAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/a4, PEUICHUH, pacCy ACHUI, BOCHPUUMYHUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE IIEHHOCTH TPYAOIIOOHs, HUHTEpec K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSDKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATILHO-?KOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COITMATILHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIS1 OKPY’KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUSL W 3HAUYMMOCTH IS Pa3BUTUS LMUBWIM3AIUH, OBJIAJICHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe JeiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

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

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUI
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee  MNOAXOAAINIMI C  y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHPOBATH TUIOTE3Yy, 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 BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHQPOPMAIMIO PA3IUYHBIX BHUIOB U
dbopmM TpeacTaBICHNUS,

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
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

pEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PEIICHUU 3a/1a4yH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW pabOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

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

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

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

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
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, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

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

e BBINOJHATHACUCTBUSHABEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIpU PEIICHUN MaTEMAaTUYECKUX 3a7ad MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MNpeAcTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npoOJieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OTepUPOBATh MOHATHUAMHU, CBI3aHHBIMH C TEJIAMH BpPAILEHUS: IIWIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeJl BpalleHUs,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

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

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
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
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBITIOTHATHOIIEPALIMMHABEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATHUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPIIMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBATbI€OMETPUUECKUEYTBEPKICHUS;

MPUMEHSATh TeOMEeTpUuueckre (aKThl IS PEIICHUS CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEJICTBA U AJEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTH4eCKu  CPOPMYJIUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUS T'E€OMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHuepasiejioB U Koanyecrsouacos dueKkTpoHHbIE (LM (POBbLIE)
n/n TEMIIPOTrPaMMbI Bcero KonTpoibHbIepatoTsl  00pa3soBaTelbHbIEPECYPChI
1 BBenenue B crepeomMeTpuio 23 1 http://fcior.edu.ru
B
5 3aMMHOE PacoJIOKEHUE MPSIMBIX B 6 1 htto://fcior.edu.ru
MIPOCTPAHCTBE
3 [TapamiensHOCTh MPSMBIX U TUIOCKOCTEH B 3 0 htto://fcior.edu.ru
MIPOCTPAHCTBE
4 HepHeHﬂHIfyMpHOCTB HPHMRGE M 25 0 http://fcior.edu.ru
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIiabl ¥ paccTosIHUA 16 1 http://fcior.edu.ru
MHororpanHuku 7 1 http://fcior.edu.ru
BexkTopsl B mpocTpaHcTBE 12 0 http://fcior.edu.ru
8 HOBTOPGHI/IG, 000011IeHNEe U CUCTEMATH3 AN 5 ) htto:/ffcior.edu.ru
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

11 KJIACC

No 11/ HanmeHnoBanuepasaejioB U KosmyecTBoyacos JJyieKTpOHHbIE (HU(POBbIE)
i TEeMIIPOrpaMMbl Bcero KontpoabHbiepadoTsl  00pa3oBaTeIbHbIEPECYPChI
1 AHaIMTHYECKASIT€OMETPUS 15 1 http://fcior.edu.ru
IT 000
2 ORTOPCHIE, ODOBIIEHNE 1 15 1 htp://fcior.edu.ru
cUCTEeMaTH3aIHs 3HAHUH
3 O0BbEMMHOTOrpaHHUKA 17 1 http://fcior.edu.ru
4 TenaBpaienus 24 1 http://fcior.edu.ru
5 [Inomaau noBepxHOCTU U O0BEMBI 9 1 http: /fcior.edu.ru
KPYTJIBIX T
6 JBroxeHus 5 1 http://fcior.edu.ru
I1 600
7 OBTOPEIIIE, OBODIIEHHE 1 17 2 http://fcior.edu.ru
cUCTEeMaTH3aIMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O 102 8

[NPOTPAMME



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne

n/  Temaypoka
n

KoanyecrBouacos

Bcer  KonTpoJbHbiepato
0 ThI

J1eKTPOHHBbIeNU(PPOBBICOOPA30BATEILHBIEP
ecypchbl

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE
IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB),
CEepeIMHbI OTPE3Ka

http://fcior.edu.ru

[lonsiTHA cTepeoMeTpun: TOUKa, psmas,
IUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE ITpaBHJIa
n300pakeHys Ha pUCYHKE IUIOCKOCTH,
NapauIeJIbHBIX IPAMbIX (OTPE3KOB), CEPEANHbI
oTpe3Ka

http://fcior.edu.ru

[onsTHsA: IEpeceKaroNuecs MIOCKOCTH,
NepEeCEeKarOIINUECs MPsMast U TUIOCKOCTh;
MIOJTYyIIPOCTPAHCTBO

[ToHsATHS: TIepeceKarolrecs MIOCKOCTH,
NIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH;
MOJTYIIPOCTPAHCTBO

MHOrorpaHHHUKH, U300payKEHHE TPOCTEUTITHX
NPOCTPAHCTBEHHBIX (DPUTYD, HECYIIECTBYIOLTIX
00BEKTOB

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

MHororpaHHuKH, U300pakeHue MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMINX
00BEKTOB

http://fcior.edu.ru

AXCHOMEI CTEPCOMETPHH U IICPBBIC CICACTBHUA U3
HHUX

http://fcior.edu.ru
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AXCcHOMEI CTCPCOMCTPHUH U IICPBBIC CICACTBHUA U3
HHUX

http://fcior.edu.ru

AKCHOMEI CTCPCOMCTPHUH U IICPBBLIC CICACTBHUA U3
HUX. CriocoOrI 3ajaHKs IPSIMBIX U IJIOCKOCTEH B
npoctpancTBe. O003HAYCHUATIPSIMBIX U
IJIOCKOCTEM

http://fcior.edu.ru

10

N3o0pakeHune ceueHni MupaMu/ibl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peéopa.
N3o0pakeHuenepecedeHUs 0y YeHHBIXIUIOCKOC
TEM.
PackpammBaHreIOCTPOSHHBIXCCUCHUHPA3HBIMHIL
BETaMU

http://fcior.edu.ru

11

N3o06paxkenue ceueHnit nupamubl, Kyoa u
IPU3MBI, KOTOPBIE MMPOXOAST Yepe3 ux peopa.
N306paxkenuenepecedeHUsN0Ny4€HHBIXINIOCKOC
TEH.
PackpammBaHenocTpOEHHBIXCEUEHU N PA3HBIMHULL
BETaMU

http://fcior.edu.ru

12

N3o06paxkenue ceueHuit nupamubl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAAT uepe3 ux peéopa.
N306paxkennenepecedeHus oIy 4€HHBIXIIIOCKOC
TEH.
PackpammBaHenocTpOEHHBIXCEUEHUPA3HBIMHULL
BETaMU

http://fcior.edu.ru

13

N3o06paxeHne cedeHunit mupamMmuipl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOAAT Uepe3 ux peéopa.
N3o06paskeHuenepecedeHus 0y YeHHbIXIIOCKOC
TEH.
PackpammBaHenocTpOEeHHBIXCEUEHUHPA3HBIMHULL

http://fcior.edu.ru
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BE€TaMu

14

15

Merton ciaenoB Uil TOCTPOCHUS CEUCHUI

MeTton ciie10B [U1sl IOCTPOEHUS CEUEHUI.
CBolicTBa nepeceyeHrid MPSIMbIX U IIIOCKOCTEMN

http://fcior.edu.ru

http://fcior.edu.ru

16

17

18

Meton cie0B 1 IOCTPOSHUS CEUYEHU M.
CBolicTBa IepeceyeHH MPSIMBIX U IIIOCKOCTEN

[Toctpoenue ceueHuii B mupamuie, Kyoe mo Tpém
ToukaM Ha pEopax. Co3naHue BHIHOCHBIX
YEPTEKEU U 3aUCh IIaroB MOCTPOCHUS

[TocTpoeHue ceyeHuii B mupamuie, Kyoe mo Tpém

ToukaM Ha pEopax. Co3naHue BHIHOCHBIX
YyepTexel U 3aMuch I1aroB NOCTPOCHUS

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

19

[locTpoenue ceuenuii B nupamue, Kyoe o Tpém
ToukaM Ha péOpax. Co3aHue BEBIHOCHBIX
yepTeskell U 3aluch 1aroB MOCTPOEHUS

http://fcior.edu.ru

20

21

22

23

[TocTpoenue ceuenuii B nupamue, Kyoe no Tpém
ToukaM Ha péOpax. Co3maHue BEBIHOCHBIX
yepTexel U 3anuch U1aroB NOCTPOEHUS

IToBTrOpenue mianumerpun: Teopema o
IIPONOPIMOHAIBHBIX OTPE3KaX.
[TonoOuerpeyronbHUKOB

IToBrOopenue mianumerpun: Teopema Menenas.
PacueTsl B ceueHMAX Ha BBIHOCHBIX YEPTEkKAX.
Hcropuspa3BUTUAIUIAHUMETPUU U CTEPEOMETPUH
KonTponbhas paboTa "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

24

B3anMHOE pacniosiokeHUe NpsIMbIX B
npoctpancTBe. CKpenuBaronyecs npsmsole.

http://fcior.edu.ru
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[Ipu3Haku ckpemuBaroIUXCs NPIMBbIX.
[TapannenpHbplenpsIMbIE B IPOCTPAHCTBE

25

TeopeMa 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH
IIPSIMOM NapAJICIIbHONW JAHHOU IPSIMOH,
IIPOXOSIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JeXalle Ha JaHHOM npsimMoi. Jlemma o
[IEPECEYCHUMUIIAPAILIEbHBIXIPSMBIXIITIOCKOCTBIO

http://fcior.edu.ru

26

27

28

29

[TapamiensHOCTB Tpex MpsAMBIX. Teopema o TpEx
IapaJuleIbHBIX IPsAMBIX. TeopeMa o
CKPELUBAIOIIMX CANPAMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHbIE
CBOWCTBA MapauIeIbHOIO IPOEKTUPOBAHMSL.
N3ob6paxenuepazHbIXpuryp B
IapaJuIeIbHOMIIPOECKIIUN

I{enTpasnbHas Mpoekuusa. Yroi ¢
COHAIIPABIICHHBIMU CTOPOHAMHU.
YroamexaynpsMbIMA

3aa4uM Ha JOKa3aTeIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

30

[TonsTHA: MapaJIEeTbHOCTh NPSIMOM U TIJIOCKOCTH
B NpocTpaHcTBe. [Ipu3Hak napainensHOCTH
MPSIMOU U TNIOCKOCTH.
CaoiicTBanapaieIbHOCTUIPSIMOM U MIIOCKOCTH

http://fcior.edu.ru

31

I'eomeTpuyeckue 3a/1a4un Ha BEIYUCICHUE U
JTI0OKa3aTelIbCTBO, CBSI3aHHBIE C MMAPAJUIEIbHOCTHIO
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE

http://fcior.edu.ru

32

HOCTpOCHI/IC CCUCHUS, TPOXOAAIICTO YCPE3

http://fcior.edu.ru
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JAHHYIO TIPSIMYIO HA YEPTEXKE U NapaljIeIbHOTO
Jpyrou npsamoi. PacuéroTHomenuii

33

34

35

[MapannenbHas TpoeKIHs, IPUMEHEHUE IS
IIOCTPOEHUSI CEUCHUH Ky0a U napaiesenumnesa.
CaolicTBanapauiesenune1a u IpusMbl

[TapannensHble 1ockocTu. [Ipu3naku
NapauIeIbHOCTU JBYX ITIOCKOCTEH

TeopeMa 0 MMapauICIbHOCTU U €IUHCTBECHHOCTHU
IIJIOCKOCTH, HpOXO,Z[HIlICfI qepe3 TOUKY, HE
IMpUHAJICKAITYTO ,HaHHOﬁ IIIIOCKOCTH U
CIICJICTBUS U3 HEE

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

36

CaolicTBa napauieabHbIX IIOCKOCTEN: O
HapajyIeIbHOCTH NMPSAMBIX II€pEeCceYeHuUs pU
HepeceyeHt JBYX MapajuleIbHbIX IUIOCKOCTEH
TpeTbeit

http://fcior.edu.ru

37

CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEH: 00
OTpPE3KaxX NapaJlJICIbHBIX IMMPAMBIX, 3aKJIIOUYEHHBIX
MEXIy MapajieIbHbIMU IUIOCKOCTAMH; O
MEePECEUCHUH MPSIMON C IBYMS TapaJljIeIbHBIMU
MJIOCKOCTSIMU

http://fcior.edu.ru

38

39

40

IToBTropenue: Teopema Iugaropa Ha miaockocTu
IToBTOpEHMUE:
TPUTOHOMETPHUAIIPAMOYTOJIBHOTOTPEYTOJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiesaenunena

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

41

42

Brruucnenue aMH OTpE3KOB B Ky0Oe 1
IPSIMOYTOJIBHOM TapajuIeseuIe/ie

[lepneHIMKYISIPHOCTH NPSAMOI U MIIOCKOCTH.

http://fcior.edu.ru

http://fcior.edu.ru
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[Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IJIOCKOCTH

[IeprieHIUKYIAPHOCTD NPSMOM U IIJIOCKOCTH.

43 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U http://fcior.edu.ru
TJIOCKOCTH
Teopema 0 Cyl1eCTBOBAHUY U €IMHCTBEHHOCTH
MPSAMOH, MPOXOAIIEH Yepe3 TOUK .

44 P POXOMA P yu http://fcior.edu.ru
MIPOCTPAHCTBA U MEPIEHANKYISIPHON K
TJIOCKOCTH
[LmockocTH U epHEHANKYISIPHBIC UM MPSIMEIC B .

45 PHEHIMEYTLP P http://fcior.edu.ru
MHOTOTpaHHHUKAaX
IltockocTH M TIepIICHINKYIISIPHBIC UM IIPSMBIC B i

46 PHCHMKY AP p http://fcior.edu.ru
MHOTOTpaHHHUKaX
Ilepnienaukyssip u HakiaoHHas1. [TocTpoenue .

47 PHCHIAKYIIAP p http://fcior.edu.ru
NEePHEHANKYIISIPA U3 TOYKU HA MPSMYIO
Ilepnenaukynsap u HakiaoHHas. IlocTpoeHue .

48 PHEHIHEYTP P http://fcior.edu.ru
NEepPHEHANKYIISIpa U3 TOYKH HA MPSAMYIO
Teopema o TpEx mepreHIUKyIsIpax (psaMasi u )

49 P P PHICHANKYIAPaX (1P http://fcior.edu.ru
oOpatHast)
Teopema o TpEx nmepneHIUKyIsApax (IpsaMasi u .

50 P P PHICHHKyJIAPax (1p http://fcior.edu.ru
oOpatHast)

51 YronmexaycKpemyBaoUMUCAIPIMbIMU http://fcior.edu.ru
[Torck mepreHIUKYISIPHBIX TPSMBIX C TTOMOIITHIO .

52 PHCHMKYIP p . B http://fcior.edu.ru
MEePIEHINKYIISIPHBIX TUIOCKOCTEH

53 OpTOroHanbHOEPOEKTUPOBAHHE http://fcior.edu.ru
[Toctpoenue ceueHuit kyda, mIpU3MBL,

54 IIPABWJIBHOM MUPaMU/IbI C TIOMOIIBIO http://fcior.edu.ru

opTor OHaJIBLHOM MMpoOCKINU
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[Toctpoenue ceuenuii kyoa, mpU3MBI,

55 MPaBWJILHON MUPaAMHUJIBI C TTOMOIIBIO http://fcior.edu.ru
OPTOTOHAJILHON TIPOSKITUH
CummeTpusi B IpOCTPAHCTBE OTHOCUTEIBLHO

56 iockocty. [InockocTucummerpuii B http://fcior.edu.ru
MHOTOIPaHHHUKAX
ITpusHak neprneHInuKyIIpPHOCTH IPIMON U .

57 p p yiIp p http://fcior.edu.ru
MJIOCKOCTH KakK CIEACTBUE CUMMETPUHU
IIpaBuiibHBIE MHOTOTpAaHHUKH. Pacuér .

58 p N p http://fcior.edu.ru
PAcCTOSIHUHM OT TOYKH JI0 IJIOCKOCTH
IIpaBunbHBIe MHOTOTpaHHUKU. Pacuér .

59 p N P http://fcior.edu.ru
pacCTOSTHUN OT TOYKHU JI0 TUIOCKOCTH
CriocoObl ONyCTUTH MEPIIECHANKYISPDI:

60 CUMMETpHUS, CABUT TOYKHU IO MapaijiesIbHON http://fcior.edu.ru
IPSAMO
CaBur 1o HemapayIeIbHOH IIPSIMOU, N3MEHEHUE .

61 . p p ’ http://fcior.edu.ru
paccTosiHUI

62 KonTponbHas pabora "B3zaumHoe pacnonoxeHue
MPSIMBIX U TIFIOCKOCTEH B pocTpaHcTBe"
[ToBTOpEeHME: yroy MeXay NPSIMBIMU Ha

63 IUIOCKOCTH, TPUTOHOMETPHS B IPOM3BOILHOM http://fcior.edu.ru
TPEYroJIbHUKE, TEOpEMa KOCHHYCOB
IToBTOpEHNE: YOI MEXIY CKPEIIUBAIOIIIMUCS .

64 p r M http://fcior.edu.ru
MPSIMBIMHU B TPOCTPAHCTBE
I'eoMeTpryeckye METOIBI BEIYUCIEHNS yIiia .

65 P yr http://fcior.edu.ru
MEXAY NPSMBIMU B MHOTOTPaHHUKAX

BYIrpaHHBINA yroJji. CBOMCTBO JIMHEHHBIX VIJIOB .
66 JByrp T yr http://fcior.edu.ru

JBYTPAHHOIO yria
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67

[lepnennukynspHele miaockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYIISAPHBIX IUIOCKOCTEH

http://fcior.edu.ru

68

[Ipu3Hak nepnesauKyJISpHOCTH IUIOCKOCTEH;
TeopeMa O IPsIMOi IepeceueHus IByX
IJIOCKOCTEW MEPIEHIUKYIIPHBIX TPEThEH
IUIOCKOCTH

http://fcior.edu.ru

69

70

[IpssMOyTOJIBHBIN MTapauieenumne; Kyo;
MU3MEPEHHUsI, CBOMCTBA MPSAMOYTOJIBHOTO
napajuiesenumneia

Teopema o AuaroHaau NPSMOYTOJIBLHOTO
napasuieNienuneia u cleCTBUe U3 Heé

http://fcior.edu.ru

http://fcior.edu.ru

71

CrepeomeTpuyuecKkue 1 MPUKIaJIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOI0KEHUEM
MPSMBIX U IJIOCKOCTH

http://fcior.edu.ru

72

[ToBTOpEeHME: CKpENIMBAOIIUECS MPSMBIE,
napajieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOT'PaHHHUKAX

http://fcior.edu.ru

73

74

75

ITapa nmapaiesbHbIX IUIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPSAMBIX, PACCTOSIHUE MEXKTY
CKPELIMBAOIIMMHUCS IPSIMBIMH B IIPOCTHIX
CUTyaIUAX

PaccrosiHME OT TOYKH 10 TUIOCKOCTH, PACCTOSHUE
OT NPAMOU 110 INIOCKOCTH

Beluncnenue paccTosHUN MEXKIY

CKPCIIUBAOINUMUCA ITPAMBIMHU C ITIOMOIIBIO
HCpHCHI[HKy.HﬂpHOﬁ IIJIOCKOCTH

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

76

TpéxrpaHHslil yroi, HEpaBeHCTBaA IS
TpexrpanHbix yrioB. Teopema [Tudaropa,

http://fcior.edu.ru
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TEOPEMbl KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

DneMEeHTHI CPEPUIECKO TreOMETPHUH:

77 1 0 http://fcior.edu.ru
reoJIe3NYECKUE JINHUU Ha 3emiie

78 KoHnTtposbHast pabota "Yribl u paccTossHUA" 1 1

79 CI/ICTeMaTI'/‘IBaLII/ISI 3HaHUH "MHOTOrpaHHUK U €r0 1 0 htt:/fcior.edu.ru
AJIEMEHTBI

80 [Tupamuga. Buael nupamu. [IpaBuiibHas 1 0 http:/fcior.edu.ru
nupamuia

81 [Tpusma. [IpsiMast U HAKJIOHHAS IPU3MBIL. 1 0 htto://fcior.edu.ru
[TpaBuibHasgIpU3Ma

82 [Ipssmoit napayenenunen, NpsAMOyTrOIbHbII 1 0 http:/fcior.edu.ru
napajuiesaenumnes, Kyo

83 BrinykneiemHororpannuku. Teopemaditnepa 1 0 http://fcior.edu.ru
Boinykiblie MHOrorpanHuku. Teopema Ditnepa.

84 [TpaBrIIBHBIE U NTOJIYTIPABUIIbHBIE 1 0 http://fcior.edu.ru
MHOT'OT'PaHHHUKH

85 KonTponsHaspabora "MHororpanHuku" 1 1

86 [TonsiTve BEKTOpa Ha IVIOCKOCTH U B 1 0 htto:/ffcior.edu.ru
IIPOCTPAHCTBE

87 CyMMaBeKTOpOB 1 0 http://fcior.edu.ru

88 Pa3HocTEBEKTOPOB 1 0 http://fcior.edu.ru

89 [TpaBmtonaparenenuiea 1 0 http://fcior.edu.ru

90 YMHOKEHUEBEKTOPAHAYHUCIIO 1 0 http://fcior.edu.ru

01 Paznoxenue BCKTOpavl 1o 6a3ucy Tpéx BEKTOPOB, 1 0 htto:/fcior.edu.ru
HE JIeXKAIUX B OJHON MJIOCKOCTH

92 CxansipHOETIPOU3BEICHHE 1 0 http://fcior.edu.ru
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93 Brruncnenue yriia Mex 1y BEKTOpaMu B 1 0 htto://fcior.edu.ru
POCTPAHCTBE

94 [IpocTeiimmesanaun ¢ BEKTOpaMu 1 0 http://fcior.edu.ru
95 [Ipocreiimue3agaun ¢ BEKTOpaMu 1 0 http://fcior.edu.ru
96 [IpocTeiimmesanaun ¢ BEKTOpaMu 1 0 http://fcior.edu.ru
97 [Ipocreiimue3agaun ¢ BEKTOpaMu 1 0 http://fcior.edu.ru
98 O06o001eHre U cucTeMaTU3ausI3HaHUN 1 0 http://fcior.edu.ru
99 O00011IeHNE U CUCTEMATHU3AUI3HAHUI 1 0 http://fcior.edu.ru
100 = UroroBaskoHTpoJBHAsIpAObOTA 1 1
101  HroromaskoHTpoOJIbHasIpabOTa 1 1
102  OO6oO6mieHne U cucTeMaTu3alusI3HAHUN 1 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
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11 KJIACC

Ne KoauuecTBouacon
DJIeKTPOHHBbIeNU(PPOBBICOOPA30BATEILHbIEPECY
n/ Temaypoka Bcer | KonTpoubHblepadoT peBI
n 0o bl
IToBTOpenue TeMn! "KoopauHaTel BEeKTOpa .
1 P P " P 1 0 http://fcior.edu.ru
Ha MJIOCKOCTH U B MPOCTPAHCTBE
IToBTOpenue temsl "CkranapHoe .
2 P " P 1 0 http://fcior.edu.ru
MIPOM3BEICHUE BEKTOPOB
IToBTOpenue TeMsl "Briuncienue yria .
3 P " 1 0 http:/fcior.edu.ru
MeEX1y BEKTOpaMHU B IPOCTPAHCTBE
IToBTOpenue TeMsl "YpaBHEHHE IPSIMOM, .
4 P . P " P 1 0 http://fcior.edu.ru
MIPOXO/ISIIEH uepe3 IBE TOUKHU
VYpaBHEHNE IIOCKOCTH, HOPMAJIb, .
5 P P 1 0 http://fcior.edu.ru
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax
YpaBHEeHHE IIIOCKOCTH, HOPMAIIh, )
6 P P 1 0 http://fcior.edu.ru
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax
7 BekropHoenpoussenenme 1 0 http://fcior.edu.ru
JInHeliHbICHEPaBEHCTBA, .
8 . p 1 0 http://fcior.edu.ru
JUHENHOENPOrpaMMHUPOBAHIE
JInHeMHBIEHEPABEHCTBA, .
9 ! P 1 0 http://fcior.edu.ru
JTUHEHHOETTPOrPaMMHUPOBAHIE
AHanuTHYeCcKHe METOJIBI pacuyéra yria .
10 APLD yr 1 0 http://fcior.edu.ru
MEXy MPSIMBIMH B MHOTOTpaHHUKAX
AHanuTHYeCcKHe METOIBI pacyéra yria .
11 AP D yr 1 0 http://fcior.edu.ru
MEXY MJIOCKOCTSIMUA B MHOTOTpaHHUKAX
dopmyna pacCTOSHUS OT TOYKH 10 .
12 pMyJIa p g 1 0 http://fcior.edu.ru
MJIOCKOCTH B KOOPJMHATAX
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Haxosxnenue paccTossHUM OT TOYKHU 10

13 http://fcior.edu.ru
MIJIOCKOCTH B KyOe
Haxoxxnenue pacCTOSHUM OT TOYKH 10 .

14 p . http://fcior.edu.ru
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

15 KontponbraspaboTa
"AHanuTuyeckasreomerpus"
CeueHHUsIMHOTOIPAHHHUKOB: .

16 p http://fcior.edu.ru
CTaHJapPTHHIEMHOTOTPAaHHUKH

17 CeueHUsIMHOTOTPaHHUKOB: METOJICIIEIOB http://fcior.edu.ru
CedeHusi MHOTOTPAaHHUKOB: CTaH/IapTHHIE

18 IJIOCKOCTH, MIEPECEUCHUS MPSAMBIX U http://fcior.edu.ru
IUIOCKOCTEH
ITapaiutenbHbIE IPSIMBIE U IIIOCKOCTH: .

19 P P http://fcior.edu.ru
napajuiebHbIe CEeUeHUs
ITapaiutenbHbIE IPSIMBIE U IIIOCKOCTH: .

20 P . p . http://fcior.edu.ru
pacy€T OTHOIICHUI
ITapammensHbIE IPSIMBIE U TNIOCKOCTH: YIJIBI .

21 P p r http://fcior.edu.ru
MEXAY CKPEIMBAIOIINMUCS MPSIMBIMHU
[TepnienquKysIpHBIC IPSIMBIE U TUIOCKOCTH:
CTaHJapTHBIE Taphl NEPHEHIUKYIIPHBIX )

22 P N P P YIp http://fcior.edu.ru
MJIOCKOCTEN U MPSMBIX, CAMMETPUHU
MHOTOIPAaHHUKOB
[leprieHauKyISIpHBIE IPSIMBIE U INIOCKOCTH: .

23 p y1Ap p http://fcior.edu.ru
TeopeMa O TpeX MepreHIUKYIsIpax
TlepnieHaUKYISIpHBIE IPSIMBIE U IIJTOCKOCTH: .

24 P YIp p http://fcior.edu.ru
BBIYHCIICHHS] IJTMH B MHOTOTPaHHUKAX
TToBTOpEHME: TIOMAAN MHOTOYTOJIbHUKOB .

25 P y ’ http://fcior.edu.ru

dbopMyITBI TSI TIOMIAACH, COOOpaKEHUS
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nmonoous

26

27

28

[ToBTOpEHME: TUIONIAAX MHOTOYT'OJILHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
o 00us

[ToBTOpEHME: TUIONTAAX MHOTOYT'OJILHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
monoous

[Imomaan cedyeHnii MHOTOIrPaHHUKOB:
TJIOIIAIU TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS 1O 100U

http://fcior.edu.ru

30

31

32

KonTtponsnast padora "[loBTOpenue:
MHOTOTPaHHHUKH, CEUCHHS
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBHOTO
napaJsenenuneaa

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yTIIa

http://fcior.edu.ru

http://fcior.edu.ru

33

CrepeomeTpudecKue 3a/1auu, CBI3aHHbIC C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

http://fcior.edu.ru

34

35

[IpuknanHblie 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIHEHOTO
napasuiesenumnena

OO6BEMIPAMOUTIPU3MBI

http://fcior.edu.ru

http://fcior.edu.ru

36

CrepeoMeTpHuecKre 3aJa4l, CBSI3aHHBIE C

http://fcior.edu.ru
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BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI

[Ipuknagabie 3a1a4u, CBSI3aHHbBIE C 00BEMOM

37 . http://fcior.edu.ru
PSIMOU TIPU3MBI
Brruncinenne o0ObEMOB TEI C IIOMOIIBIO

38 onpeeIEHHOTO UHTETpaJa. http://fcior.edu.ru
O0BEMHAKIIOHHOUTIPU3MBI
Brrunciienne 0065EMOB TEII C IIOMOIIBIO

39 onpeeIEHHOTO UHTETpaJa. http://fcior.edu.ru
O0BEMIIUPaMUIBI
dopmyira 00béMma nupamMuasl. OTHOLIEHNE .

40 pMY pamuit http://fcior.edu.ru
00BeMOB UpaMu ¢ OOLIUM YIIIOM
dopmyna 00bEMa mupamuasl. OTHOIIEHHE .

41 pMY pamuz http://fcior.edu.ru
00BeMOB MUpaMu ¢ OOLIUM YTIIOM
CrepeoMeTpHUUECKHE 3a7a4H, CBSI3aHHEIE C .

42 p p N A http://fcior.edu.ru
00BbEMaMK HAKJIOHHOW MTPU3MBI
CrtepeoMeTpHUUECKHE 3a0a4H, CBSI3aHHEIE C .

43 p p s http://fcior.edu.ru
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3anaun o reme "OOBEMBI

44 Ten'", CBA3aHHBIE C 00BEMOM HAKJIOHHOM http://fcior.edu.ru
TIPU3MBI
IIpuxnanaele 3agayu mo TeMe "OO0bEMBI .

45 p | g a N http://fcior.edu.ru
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUJIBI
IIpumenenne 006LEMOB. Beruncnenne .

46 p http://fcior.edu.ru
pacCTOSTHUSA JI0 TUIOCKOCTH

47 KonTponpHaspabora
"O6pEMMHOTrOrpaHHuKa"

WINHIAPHUYECKAs TOBEPXHOCTD, .
48 8 p P http://fcior.edu.ru

o0pa3yroIne UIHHIPUIECKON
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MMOBEPXHOCTHU

49

50

Humuaap. [psmoit KpyroBoi HUIHHAP.
[Imomane MOBEpXHOCTH LUAIIMHIAPA
Konunueckasi moBepxHOCTh, 00pasyroliue
KOHUYECKOU nmoBepxHocTH. KoHnyc

http://fcior.edu.ru

http://fcior.edu.ru

o1

Ceuenue KoHyca IJIOCKOCTBIO,
MapajuIebHOM IJIOCKOCTH OCHOBAHUSA

http://fcior.edu.ru

52

53

Yceuénnblii konyc. M300paxeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
MOBEPXHOCTH KOHYCa

http://fcior.edu.ru

http://fcior.edu.ru

54

55

56

57

[Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM
MIOBEPXHOCTU KOHYCa

CrepeoMeTrpuueckue 3ajaun Ha
JI0Ka3aTeNbCTBO U BHIYHUCIICHUE,
MIOCTPOCHHUEM CEUEHUN UIMH]pPA, KOHYyCa
CrepeoMeTpuueckre 3ajaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CEUYECHUI MIMHIPA, KOHYyCa
[Ipuknanuble 3a1a4um, CBSI3aHHBIE C
LWIAHIPOM

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru

58

59

IIpuknagHelie 3a1a4n, CBI3aHHBIE C
UWIAHAPOM

Cdepa u map

http://fcior.edu.ru

http://fcior.edu.ru

60

[Tepeceuenmue cdepbl 1 mapa ¢ IIOCKOCTHIO.
Kacanwne mapa u cdepsl maockocTsio. Bua u
u3o0pakeHuenapa

http://fcior.edu.ru

61

I[Tepeceuenue cdepsl U mIapa ¢ MIOCKOCTHIO.

http://fcior.edu.ru
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Kacanue mapa u cepsi mnockoctsro. Bun u
n300pakeHuenapa

Ypasuaenue chepsl. [Lnomans cheps u eé

62 . http://fcior.edu.ru
yacten

63 Cummetpusichepsl 1 mapa http://fcior.edu.ru
CrepeomeTpHuuecKue 3a1a4u Ha
JTIOKA3aTEeIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC )

64 . ’ http://fcior.edu.ru
co c(hepoii u mapom, TOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO
CrepeomeTpuuecKue 3a1a4u Ha
JTIOKA3aTeIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC )

65 . ’ http://fcior.edu.ru
co chepoii 1 apom, TOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO
IIpuxnangHeie 3a1aun, cBs3aHHBIE CO CHEepoi )

66 P ’ dep http://fcior.edu.ru
U II1apoM
[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,

67 BBIYKCIICHHS B OKPYXKHOCTH, CTAHIapTHBIE http://fcior.edu.ru
noxoous
Paznmunbie KOMOWHAIIMY TEIT BPAIICHUS U i

68 P http://fcior.edu.ru
MHOTOTPaHHUKOB
3agaun o TeMe ""Tena ¥ MOBEPXHOCTH .

69 " P http://fcior.edu.ru
BpaleHus
3anauu o Teme "Tena v MOBEPXHOCTH )

70 Y P http://fcior.edu.ru
BpalleHus

7 KonTtponbnast pabora "Tena u moBepxHOCTH
BpalueHus"
O06weém munmuHapa. Teopema 06 00bEME i

72 1 P P http://fcior.edu.ru

NPSAMOTrO TUJIMH]IpA
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73

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. OobpEMKOHYyca

http://fcior.edu.ru

74

75

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHYCa

CrepeomeTpUyeCcKHe 3a/1a4i, CBSI3aHHbIE C
BBIUUCIICHMEM 00BbEMOB LIMIIMHJIPA, KOHYCA

http://fcior.edu.ru

http://fcior.edu.ru

76

[Ipuknanueie 3aaaun mo Teme "OO0bEMBI U
IJI0IIaAu OBEepXHOCTEN Ten"

http://fcior.edu.ru

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomans chepsl.
CrepeomeTpHyeCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTA U IMAapOBOI0 CEKTOPa

http://fcior.edu.ru

78

[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM L1apa U
TJIOMIABI0 CEpHI.

COOTHOIICHUSIMEK TYTIIONIAITMHTIOBEPXHOC
Tel 1 00bEMAMUIIOTOOHBIXTEN

http://fcior.edu.ru

79

[TonoOHbIe TeNa B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mo100uu.
CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIE C
BBIUHCIIEHHEM 00BEMOB TEI U IUIOMIAIEN
MIOBEPXHOCTEN

http://fcior.edu.ru

80

81

KonTponbnas padota "I[lnomanu
MMOBEPXHOCTH U 0OBEMBI KPYTIIBIX TET"
JBmxeHus npoctpancTBa. OToOpakeHusl.

JIBYOKEHUS M PaBEHCTBO (QUTYP.
OO0ILIMECBONMCTBAIBUKEHUN

http://fcior.edu.ru
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82

Buapl n1BukeHMil: napauielibHbIN IEPEHOC,
LIEHTpaJIbHAsl CAMMETPHS, 3epKabHas
CHUMMETpHUS, IOBOPOT BOKPYT MPSIMOM

http://fcior.edu.ru

83

84

85

[IpeoOpazoBanust mogo6us. [Ipsmast u cdhepa
Ditnepa

['eomeTpHuueckue 3a1aun Ha MPUMEHEHHE
JIBYDKECHUS

KoHntposbhas padota "BekTopsl B
npocTtpaHcTBe"

http://fcior.edu.ru

http://fcior.edu.ru

86

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeToJ10B Kypca reomerpuu 10—11 kmnaccos,
cucremarusanus 3Hanuii: "llapamieabHocTh
MPSAMBIX U IJIOCKOCTEW B IpOCTpaHCTBE"

http://fcior.edu.ru

87

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeToJ10B Kypca reomerpuu 10—11 kmnaccos,
cUCTeMaTH3alus 3HaHui: "BekTopsl B
npocTtpaHcTae”

http://fcior.edu.ru

88

89

90

Ob6o6uaroee noropeHue 11 noHsATU 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cUCTeMaTH3alus 3HaHui: "BekTopsl B
npocTtpaHcTse”

Ob6o6uaroree noropenue 11 noHsATU U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cuctemaruzanus 3HaHuit: "OobeM
MHOTOrpaHHHUKa"

Ob6o6maromee noropenue 11 noHsATHi 1

MeTOI0B Kypca reomerpun 10—11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru
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MHOTOTrpaHHHKaA"

91

92

93

O6o6matomee moBropeHue 11 moHsaTHI 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucTeMaTusanus 3Hanuii: "Ilnomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX TeN"
O6o6matomee moBTopeHue 11 moHsITHI 1
MeTOJI0B Kypca reometrpun 10—11 knaccos,
cucTeMaTusanus 3Hanuii: "Ilnomanm
MOBEPXHOCTH M 00BEMBI KPYTIIBIX TN

HToroBasikoHTposIbHasApaboTa

http://fcior.edu.ru

http://fcior.edu.ru

94

95

96

NroroBasikoHTponbHasgpadboTa
[ToBTOpEHME, 0000IICHUE 1
cHUCTeMaTH3alis 3HaHUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK

HAayKHU U eé POJIb B pa3BUTHH COBPEMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

http://fcior.edu.ru

http://fcior.edu.ru

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

http://fcior.edu.ru

98

99

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK
HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/ISI Pa3BUTHA CTCPCOMCTPHUU KaK

HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUH

http://fcior.edu.ru

http://fcior.edu.ru

http://fcior.edu.ru
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Wcropus pa3BuTus CTEPEOMETPUM KaK

101 HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX 1 http://fcior.edu.ru
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHH
HcTopust pa3BUTHS CTEpPEOMETPUHN KaK
102 = Hayku u e€ poJb B pa3BUTHH COBPEMEHHBIX 1 http://fcior.edu.ru
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
OBUIEE KOJIMYECTBO YACOB I10 102

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

Artanacsn JI.C., byty3oB B.®., Kagomies C.b. ['eometpus. 10-11:YueOuuk
1T 00111e00pa30BaTENBHBIX YUPEIKICHHN: 0a30BbIi U MTPO(OUIBHBIA YPOBHH. —

M.: ITpocsemienue, 2015

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

- BypmuctpoBa T.A. AnreOpa u Hadana matematuyeckoro anaiuza 10 - 11
kJaccel. [IporpamMmel 00111e00pa3oBaTeIbHBIX YUpEKACHHM. - M.:
«ITpocsemienuey, 2018. [DnekTpoHHBIN pecypc]- Pexxum goctyna:
https://catalog.prosv.ru/item/5615

- 3uB b.I'. 'eomerpus. {unaktudeckue matepuansl. 10 kiaacc: 6a30BblIi U
npodunbHbi ypoBHU. — M.: TIpocBenienue, 2011

- banasu O.H. I'eomerpus: 3a1aum Ha TOTOBBIX YEPTEXKAX IS MOATOTOBKH K

EI'D: 10-11 xmaccel. — PoctoB v//1: ®ennke, 2018

N PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
http://fcior.edu.ru

https://resh.edu.ru/
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