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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEUIHOTO MPO(ECCUOHAIBHOTIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI pEIICHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAHHUE MOHMMAHUS POJIM AKCUOMATHKH MpHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CTIOCOOHOCTEH 00yJaronuxcs, MO3HaBaTeIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYaIlUsAX W MPU U3yUYEHUU JPYTHX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZCP)KATEIBLHBIMHU JTUHUSAMH y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM 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 DenepanbHON padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, 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 MTO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKCHUIO H3YYEHUS MATeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

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

[leprieHIUKYJISAPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIICHINUKYJIAPHBIC MIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, BYTPAaHHBIN
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 MHOrorpanHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpancTtBenHass Tteopema I[ludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o nTpaBUIBHBIX MHOIOTPAHHHUKAX: 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 NPSIMON 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 MPU3M, CHUMMETpPHUS IPAaBHIbHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€UCTBUSA 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 mnapamurenenunena. Teopema O PpAas3lIOKEHUHM 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 BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas TIJIOCKOCTh K cdepe. M3o0paxkeHnue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, IWIKHJpA, TUpaMUAbl U KoHyca. O0bEM mIapa U mapoBOro
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, cdepbl, BNUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoteTusi. 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 BEPIIMHY), CEUEHUS 111apa, METOAbI TOCTPOEHUS
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 YyMHOXEHUs. IIpsiMmoyronpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXKEHUH. Buabl JBWXEHUN: TapaUieNbHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl KaKk akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEJEHUS, CBSI3aHHOTO 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
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, 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 *KU3HU, 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:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOIIOOHUs, HHTEpec K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH 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  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
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, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JAESITENbHOCTHU, JTAloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SIBICHUSIMH, TPOLIECCAMU;

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

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TaKXKe BBIIBUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO DPA3NIUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

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,
KOMMEHTHPOBATH MOJTYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4Me U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

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 ¢ YYETOM HOBOW MH(GOPMAIIHH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
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 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» W MHBIE), BBIIOJHATH CBOIO YacTh pabOThl |
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOyJaromuiicss HayquTCs:

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 B3aMMHOE PACIOJIOKCHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSAMH, CBSI3AaHHBIMHA C MHOTOTPAHHHKAMH,



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

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOIPAaHHHUKOB TUIOCKOCTBIO;

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

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 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 CHUMMETPUU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
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 WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, TMpPEeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npoOJieMbl, MOJEIUPOBATh PEANbHBIE CUTYallUd Ha S3bIKE 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 TEOMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



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

OIEepUPOBATh MOHATUIMHU, CBSI3aHHBIMH C TEJIAMH BpPALCHUS: IIWIHMHIPOM,
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 BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHMS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIM B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl 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 MOHSATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

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 BEeKTOPHO-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, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEUYEHU: METOJ CJEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararolliuX HECKOJBKO INaroB PEIICHMs, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTYyallUH Ha S3BIKE T'€OMETPHUM, HCCIEN0BATh ITOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

Kourpoubnble IIpakTHyeckue

JaekTpoHHbIe (HU(pPOBbHIE)

n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
https://resh.edu.ru/subject/17/10/
1 Brenenue B ctepeoMeTputo 23 1 0 https://www.vaklass.ru/
5 B3anmHuoe pacnosioskeHue npsMbIX B 6 1 0 https://resh.edu.ru/subject/17/10/
MPOCTPAHCTBE https://www.yaklass.ru/
3 [TapanneasHOCTh NPSIMBIX U TUIOCKOCTEHN B 8 1 0 https://resh.edu.ru/subject/17/10/
MPOCTPAHCTBE https://www.yaklass.ru/
4 [lepneHuKyISIPHOCTD MPSAMBIX U o5 1 0 https://resh.edu.ru/subject/17/10/
IIJIOCKOCTEMN B IPOCTPAHCTBE https://www.yaklass.ru/
5 Vb 1 paceTosHis 16 1 0 httpsillresh.edu.ru/sub|ect/17/10/
https://www.yaklass.ru/
https: h.edu. ject/17/1
6 T — . 1 0 ttps.//res edu.ru/subject/17/10/
https://www.yaklass.ru/
https://resh.edu.ru/subject/17/10/
7 BekxTops!l B IpocTpaHCcTBE 12 0 1 https://www.yaklass.ru/
ToBTobeHIe. 0606MEHNE 1 https://resh.edu.ru/subject/17/10/
8 p ’ H . 5 2 0 https://www.yaklass.ru/
CHCTEMATH3AHA SHAHIH https://math-ege.sdamgia.ru/
BIIEE KOJIMYECTBO YACOB I1
OBl O CTBO HACOB IIO 102 3 1

[TPOT'PAMME



https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/
https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/
https://math-ege.sdamgia.ru/

11 KJIACC

KoaudecTBO yacoB
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne i/ Konrpouabsnsie IIpakrnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoTshI padoThI
https://resh.edu.ru/subject/17/11/

1 AHamUTHYECKass TEOMETPHS 15 1 ]
https://www.yaklass.ru/

5 [ToBTOpEeHME, 0000IIEHNE 1 15 1 https://resh.edu.ru/subject/17/11/

cucTeMaTu3alus 3HaHU! https://www.yaklass.ru/

3 OBbEM MHOFOFpaHHHKa 17 1 httpsz//resh.edu.ru/sub|ect/17/11/
https://www.yaklass.ru/
https://resh.edu.ru/subject/17/11/

4 Tena Bpamenns 24 1 https://www.yaklass.ru/

5 [Tnomaay moBepXHOCTH U 0OBEMBI 9 1 https://resh.edu.ru/subject/17/11/

KpPYIJIBIX T€l https://www.yaklass.ru/
6 it 5 1 https://resh.edu.ru/subject/17/11/
BHKCHUA https://www.yaklass.ru/
ToBTobeHIe. 0606MEHNE 1 https://resh.edu.ru/subject/17/11/
7 P ’ o N 17 2 https://www.yaklass.ru/
CHCTEMATHIAIMA SHAHWH https://math-ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB I10
1 102 8 0

[NPOTPAMME



https://resh.edu.ru/subject/17/11/
https://www.yaklass.ru/
https://resh.edu.ru/subject/17/11/
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH s

OcHoBHBIE TpaBUIIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, TTapaJUIETbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[lonsATHA cTepeoMETpHUH: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
IpaBujIa N300paKeHUs HA PUCYHKE
INIOCKOCTH, MAapalJICIIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[MousTHA: IEpeceKaroIIuecs IOCKOCTH,
MePECeKAIOIINECs PSIMasi U TIOCKOCTb;
MOJYTIPOCTPAHCTBO

[ToHsTHS: IepeceKaroIuecs MIOCKOCTH,
MEPECEKAIOIINECS MPsMasi U TIOCKOCTH;
MOJYTIPOCTPAHCTBO

AKCHOMBI CTEPEOMETPHH U TICPBBIC
CIIC/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HUX. CriocoOwl 3a1aHus
MPSAMBIX U IUIOCKOCTEMN B MTPOCTPAHCTBE.
O0603HaYeHUS TPSMBIX U TIIOCKOCTEH




B3anMHOe pacnosnokeHue npsmbIx B
npoctpaHcTBe. CKpeluBaroIuecs npsimble.
[Tpu3HAKK CKPEIMBAIOIINXCS IPSIMBIX.
[TapannenbHble IpsMble B IPOCTPAHCTBE

10

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOM MapauienbHON
JTAHHOU MPSIMO, TPOXOALIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIKAIIeH Ha JTaHHOU
npsmoii. JlemMa o nepeceueHun
MapajuIeNbHbIX IPSIMBIX IIJIOCKOCTHIO

[TapannensHoCTh Tpex npsAMbIX. Teopema o

TpEX MmapajuieNbHbIX IpIMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

11

3ajauu Ha JOKA3aTelbCTBO U UCCIIENOBaHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM NPSMBIX B
MIPOCTPAHCTBE

12

[TonsATHs: MapaIeabHOCTh NPSMOUN U
TUTOCKOCTH B TpocTpaHcTBe. [Ipu3nak
MapauIeTbHOCTH MPSIMOH M INTOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U
TUIOCKOCTH

13

14

15

I'eomeTprueckue 3a7aun Ha BEIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U MJIOCKOCTEN B
MIPOCTPAHCTBE

[enTpanbHas nmpoeKkuus. YToiul ¢
COHAIMPABJICHHBIMA CTOPOHAMH. YTOJ MEXAY
MPSIMBIMU

HOBTOpCHI/IC IIaHUMCTpPHUU: TeopeMa 0




MPONOPIMOHANBHBIX OTpe3kax. [Tomobue
TPEYTrOJIbHUKOB

16

17

18

Kontposnbnas padota "AKcruombl
crepeomerpuu. Ceuenus"

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUCHUSAX Ha
BBIHOCHBIX 4YepTexax. Mcropust pa3Butus
IJITAHUMETPUHU U CTEPEOMETPUH

HapaJ'IJ'IeJ'IBHLIe IIJTIOCKOCTH. HpI/ISHaKI/I
apaJiuieJIbHOCTH ABYX IUIOCKOCTEH

19

Teopema o nmapajuieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[?IHIefI
4yepes TOUKY, He MPUHAATIEKAIYIO TaHHOM
IJIOCKOCTH U CIIEACTBUSI U3 HEE

20

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX IEpeceueHus Ipu
MepeceyeHH JIByX MapaijiesbHbIX
IIJIOCKOCTEN TPEThEU

21

CaoiicTBa napamieabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O MTEPECEUEHUH MPSMOH ¢
IBYMsI TapaJIJIEIbHBIMU TNIOCKOCTSMHU

22

23

Kontponbnas padota "B3anmuoe
pacIooKEHNE MPSIMBIX U TNIOCKOCTEN B
pocTpaHcTBe"

MHororpaHHUKH, ©300paKeHHE MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (PUTYD,




HECYIIECTBYIOINUX 00HEKTOB

24

25

26

27

28

29

MHororpaHHHKH, U300paKECHHE IPOCTEHIIINX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOIINUX 00HEKTOB

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N300pakeHue nepecedeHus moIyIeHHbIX
IIJIOCKOCTEN. PackpamBaHue MOCTPOEHHBIX
CCUCHHI Pa3HBIMH LIBETAMH

N300pakeHue ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus noIy4eHHbIX
IIJIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEUCHUM Pa3sHbIMH IBETAMU

N300pakeHne ceueHuil nmupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus moTydeHHbIX
IIJIOCKOCTEN. PackpanmBaHue MOCTPOEHHBIX
CEUYeHUM Pa3HbIMH IBETaAMHU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N3o0paxkeHue nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CeYeHUM Pa3sHbIMH IBETaAMU

MeTton ciIeaoB s MMOCTPOCHUMA CedyeHUI

30

Mertop ciie1oB Uit TOCTPOCHHS CEUCHUH.
CaoiicTBa niepece4eHnil IpsIMbIX U
IIJIOCKOCTEN




31

Mertoa cnesoB AJisi MOCTPOCHUS CEYEHUH.
CaolicTBa nepeceyeHuid NPsMbIX U
IIJIOCKOCTEN

32

[Toctpoenue ceuenwuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3alKCh 11aroB
MIOCTPOEHUS

33

[Toctpoenue ceuenwuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMHCh 11aroB
MOCTPOEHUS

34

35

36

37

38

[TocTpoeHue ceueHuil B mupamue, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I U 3al1UCh HI1aroB
MOCTPOCHHS

ITocTpoeHue ceuenuii B nupamuie, Kyoe 1o
TpéM TOouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alIHCh I1aroB
ITOCTPOEHUS

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapajuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

ITocTpoeHue ceyeHus, IPOXOASILEro Yepes
JAHHYIO IIPSIMYIO Ha YepTEekKe U
MapajuIeIbHOTO APYrou npsMon. Pacyér
OTHOILIEHUH

[TapannenbHas NpoeKuus, NIPUMEHEHUE JUIs
MIOCTPOEHHSI ceueHul Kyba u




napauienenunena. CBoucTaa
napauieJienure1a i MpU3Mbl

[ToBropenue: Teopema [Tudaropa Ha

39
IIJIOCKOCTH

40 IloBTOpPEHME: TPUTOHOMETPHS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

41 CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuleJenune1a

42 Boruncnenue JUIMH OTpe3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e
IlepneHIUKYISPHOCTD NPSMON U MIJIOCKOCTH.

43 [Ipu3Hak nepneHMKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH
[lepneHUKyYISAPHOCTD NPSMOM U IJIOCKOCTH.

44 [Ipu3Hak nepneHuKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH
Teopema o CylIeCTBOBAaHUU U

45 €AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISPHON K INIOCKOCTH

46 [InmockocT U nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

47 PaccrosiHME OT TOYKH 10 INIOCKOCTH,
paccTostHue OT NMPSMOU 10 IIIOCKOCTH

48 [ImockocT U nepreHINKyIIpHbIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

49 [Tepnennukynsap n HaknoHHas. [loctpoeHne

NEPNCHAUKYJIApa U3 TOYKH HA MIPAMYIO




[Iepnennukynsp u HakinoHHad. [loctpoenue

>0 MEePIEHAUKYIISIPA U3 TOYKH HA MPSAMYIO

51 TeopeMma o Tpéx nepneHANKYIApax (mpsmast
u oOparHast)

59 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpartHas)

53 YTroa Mexay CKpelUBarOIIMMUCS IIPSIMBIMU

54 [Touck neprneHIMKyISPHBIX IPSMBIX C
ITOMOILBIO NIEPIEHANKYIIAPHBIX ITIOCKOCTEN

55 [Ipu3Hak nepneHANKYIAPHOCTH IPSIMON U
IJIOCKOCTH KaK CIIEICTBUE CUMMETPUU

56 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH O IJIOCKOCTH

57 IIpaBusibHBIE MHOTOTPAaHHUKHU. Pacuér
PAacCTOSIHUM OT TOYKH 0 IJIOCKOCTH
CriocoObl OIYCTUTD NEPIEHANKYIISAPBI:

58 CUMMETpPHUS1, CABUT TOYKHU 10 NapaJlIeIbHOU
psAMON

59 CaBur no HenapauienabHON NPSIMOH,
W3MEHEHUE PACCTOSHUN
IToBTOpEHME: Yrosl MeXAy NPSAMBIMU Ha

60 IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB
[ToBTOpEHME: YroyI MEeXKIY

61 CKPEUIUBAIOIIMMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

62 I'eomeTpuyeckne METOABI BBIYUCIICHUS YIIa




MCXKAY NPSAMBIMA B MHOT'OI'PAHHUKAX

63

64

JByrpanHubiii yroja. CBONCTBO JTUHEHHBIX
YIJI0OB IBYTPAHHOIO yria
[Tepnienaukynsipubie miockoctu. CBOMCTBA
B3aMMHO NEPIECHIUKYISIPHBIX MIOCKOCTEN

65

[Ipu3Hak neprneHauKyJIApHOCTH IIIOCKOCTEH;
TeopeMa O IPSMOM IIEPECEUEHHUs IBYX
IJIOCKOCTEHN MEPIEHAUKYIISPHBIX TPEThEU
IJIOCKOCTH

66

[IpsimoyronbHbIN napasuienenunes; Kyo;
HU3MEPEHMS], CBOMCTBA IPAMOYTOJIbHOTO
napajuiesienunena

67

68

TeopeMa 0 JuaroHaljii npsiMmoyroJibHOro
nmapajjeacnuieaa u CICACTBUC U3 HeE

CTepeOMeTpI/I‘ICCKI/Ie U IIPUKJIIAIHBIC 3a/la4u,

CB3aHHLBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MpAMBIX U IIJIIOCKOCTH

69

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajuieIbHbIE TNIOCKOCTH B CTaHJIAPTHBIX
MHOTOTpaHHUKAX

70

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTBIX CUTYAIUIX

71

72

Beruncnenue pacctosHuA MEXIY
CKPELIMBAIOIIMMUCS IPSIMBIMH C IIOMOIIIBIO
MEPIEHUKYISIPHON IIIIOCKOCTH

TpéXrpaHHblid yroy, HepaBeHCTBA IS




TpexrpaHHbIxX yrio. Teopema Iludaropa,
TEOpEMbI KOCHHYCOB U CHHYCOB IS
TPEXTPaHHOTO yria

DNeMEeHTHI CPePUIECKON TeOMETPHH:

3 reoIe3NYeCKUE JIMHUU Ha 3emiie

74 OpTOroHaJIbHOE MPOCKTUPOBAHHUE
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

75 IPAaBUIBHON MUPAMHUIIBI C TOMOIIBIO
OPTOrOHAJILHOW IPOEKINU
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

76 [IPaBWJIbHOM MHPaMUbI C TIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
CummeTpus B IPOCTPAHCTBE OTHOCUTEIBHO

77 wiockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

78 KonTtponbHast pabota "Yrisl 1 paccTostHUS"

79 CucremaTtu3zanus 3HaHul "MHOTOrpaHHUK U
€ro 3J1eMeHTH!"

80 ITpusma. [IpsiMast n HaKJIOHHAs IPU3MBI.
[IpaBunbHas npusma

81 [IpssMo#t napaienenunen, NpsMoyrobHbIA
napasiesnenunes, Kyo

82 [Inpamnpa. Buael nupamun. [IpaBunpHas
nupamua

83 Brinyxiible MHOrOorpanHuku. Teopema
Olinepa

84 Brinyxkiible MHOrOrpanHuku. Teopema

Oinepa. [IpaBuibHbIe U TOXYIPaBUIbHbIE




MHOTOTPaHHUKH
85 Kontponbnas padota "MHororpanHuku"” 1
86 [ToHnATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
MPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapannenenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BekTopa 1mo 6a31/1c3v/ TPEX 1
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH
92 CkanspHoe pou3BeJIeHUE 1
93 Brrauciienue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 IIpocreimue 3a1auu ¢ BEKTOPaMH 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 IIpocreiimme 3a1auu ¢ BEKTOPaMH 1
98 O06o0mieHne M cucTeMaTu3aIys 3HaHUH 1
99 O06o0061IeHre U cucTeMaTu3alys 3HaHU! 1
100 WroroBas koHTpoJsibHas paboTa 1
101 HToroBast KOHTpOJIbHASA paboTa 1
102 OO0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanyecTBo 4acoB

JlaTa
Nen/m Tema ypoka KourtpoJabHbie IIpakTuyeckue
Bceero N3y4YeHUsI
padoThI padoTsbI
[ToBTOpenue tems! "KoopauHaTsl BeKTOpa
1 Ha IUIOCKOCTH U B IPOCTpaHCTBE" 1
5 [ToBTOpenue Temsl "CkansgspHoe 1
MIPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncienue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHHE IPAMOI, 1
IPOXOJAIIel yepes JBe TOUKu"
5 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousseneHue 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrPaMMUPOBAHNE
9 JInHeliHbIE HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
10 AHaIUTHYECKHUE METOBI pacuéTa yria 1
MEXy NPSIMBIMH B MHOTOI'paHHUKAX
1 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEXy INIOCKOCTSIMA B MHOTOTpaHHHUKaX
12 dopMmyna pacCTOSTHUSA OT TOYKH 10 1

IIJIOCKOCTH B KOOpAWHATaXx




Haxonenue paccTosHUM OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosstHUM OT TOYKHU 710
MJIOCKOCTH B IPABUWJILHOW MUPAMU/IE

15 KoHnTtpoinbHas pabota "AHamuTuyeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC

18 IUIOCKOCTH, MepeCceUeHMs MPSMbIX U
IJIOCKOCTEMN

19 [TapamienbHbIe IPSIMBIE U NTIOCKOCTH:
napajuiebHbIe CeUeHUs

20 [TapamienbHbIe IPSIMBIE U TJTIOCKOCTH:
pacu€T OTHOLIECHHI

21 [TapannenbHble NpAMbIE U TIIIOCKOCTH: YTJIbI
MEXAY CKPEIMBAIOIIMMUCS MPSIMBIMHU
[TepnienquKymsIpHBIC TIPSIMBIE U TUIOCKOCTH

99 CTaHJapTHBIC TTAPhI IEPIECHIUKYISIPHBIX
MJIOCKOCTEH U MPSMBIX, CAMMETPUH
MHOTOIPAHHUKOB

23 [TepnenauKyIsipHBIE TPSIMBIE U TNTOCKOCTH:
TeopeMa O TpeX MepHeHIUKYIsIpax

24 [lepnienquKyAsipHBIE IPSMBIE U TJIOCKOCTHU:
BBIYMCIICHHS] IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEeHME: MIOIAAN MHOTOYTOJIBHUKOB,

(dbopMyITBI TSI TIOMIAACH, COOOpaKEHUS




nonoous

26

27

28

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIIAACH, COOOpaKEHUS
monoous

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS IO 100MsI

29

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

30

31

KonTtponsnas padora "I[loBTopenue:
MHOTOIPAaHHUKHU, CEYCHUSI MHOTOI'PaHHUKOB"

O61éM Tena. OObeM MPSIMOYTOJIBHOTO
napasenenuneaa

32

3amaun 00 yABOCHUU Ky0a, O KBaJApaType
Ky0a; 0 TpUCEKLIUHU yIJia

33

34

35

CrepeomeTpuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenumneaa

HpI/IKJ'IaI[HBIC 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMaA npsAMOYT'OJIbHOT'O
napauicjicnmicaa

O06BEM npsMOi IPU3MBI

36

CrepeoMeTpHuecKre 3aJa4l, CBA3aHHbIE C
BbIUHCIIEHHEM 00BEMOB IPSIMOMN TPU3MBI




[Ipuknagnelie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM

37 NPSMON MPU3MBbI
Brraucnenue 065EMOB Tell C TOMOIIBIO

38 onpeaenéuHoro uarerpaita. O0bpém
HAKJIOHHOM NPU3MBI
Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO

39 onpenenéHHoro uaTerpaiga. Oobém
TTUPAMHU/TBI

40 ®opmyna o0béma nupamuabl. OTHOIIEHHE
00BeMOB MUpamMu ¢ OOLIUM YTIIOM

41 ®dopmyna o0béMa nupamuabl. OTHOIICHHE
00BeMOB UpamMu ¢ OOLIUM YIIIOM

42 CrepeoMeTpHuecKUe 3a]a4l, CBSI3aHHBIE C
00bEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpuuecKUe 3aa41, CBI3aHHBIE C
00BEMamMH UpaMUIbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBsI3aHHbBIE C 00BLEMOM HAKJIOHHOM
TIPU3MBI

45 [Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMUIbI

16 [Tpumenenue 00bEMOB. Borurcnenue
paccTosSHUS 10 TUIOCKOCTH

47 Kontponbnas padora "O0bEM
MHOTOrpaHHHUKa"
Hunuaapudeckasi IOBEPXHOCTD,

48 00pa3yroIIHe UIHHIPHICCKON

MTOBEPXHOCTH




unuaap. [psamoi KpyroBoi HUIMHAD.

49 [Tnomaap MOBEPXHOCTH IMIIMHIPA

50 Konunueckast moBepxHOCTh, 00pasyromiye
KOHHYECKOU noBepxHocTH. KoHyc

51 CedeHue KOHyCa TUIOCKOCTHIO,
napajuieNIbHOW TUIOCKOCTH OCHOBaHUS

59 Yceuénnslii konyc. M300paxeHne KOHYCOB
U yCCUEHHBIX KOHYCOB

53 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTH KOHYCa

54 [Tnomaaps 60KOBOW MOBEPXHOCTH U MOJIHOU
MOBEPXHOCTH KOHYCa
CrepeomeTpHuyuecKue 3a1a4u Ha

55 JIOKA3aTeJIbCTBO M BEIYHCIICHUE,
MOCTPOCHHEM CCUCHHI IMIIMH/IPA, KOHYCa
CrepeomeTpuyuecKkue 3a1a4u Ha

56 JIOKa3aTeJILCTBO U BEIYHCIIEHUE,
MMOCTPOEHUEM CEUYECHU I LUIIMH]IPaA, KOHYCa

57 [TpuknanHble 3a7auu, CBA3aHHBIE C
IITMHIPOM

58 [TpuknanHble 3a7auu, CBA3aHHBIE C
UIHHIPOM

59 Cdepa u map
[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctso. Bua un
u300pakeHue mapa

61 [lepeceuenue chepsl 1 m1apa ¢ MIOCKOCTHIO.

Kacanue mapa u cdepsl miaockoctso. Bua un




n300paKeHue mapa

VYpasuenue chepsl. [Lmomans chepsl u e€

62 .
yacrei

63 Cummetpus chepsl U mapa
CrepeomeTpHuuecKue 3aauu Ha

64 JI0Ka3aTeIbCTBO U BBIUMCIICHUE, CBA3aHHBIC
co chepoii 1 mapom, MTOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO
CrepeomeTpHryuecKue 3a1a4u Ha

65 JI0Ka3aTeIbCTBO M BBIUMCIICHUE, CB3aHHBIC
co cepoii 1 apom, TOCTPOCHUEM X
CEYEHUH TUIOCKOCTHIO

66 [Tpuxnanueie 3a1a4u, CBI3aHHBIE CO chepoit
U IapoM
[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,

67 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHAapTHBIC
noao0us

68 Paznuanbie koMOWHAIMY TE BpaIeHUs U
MHOTOTPaHHHKOB

69 3amauu o Teme "Tena v MOBEPXHOCTH
BpaieHus"

70 3anaun o teme "Tena U MOBEPXHOCTH
BpalueHus"

71 KonTponbhas pabota "Tena u moBepXxHOCTH
BpanieHus"

79 O6wém nununaapa. Teopema 06 00bEME
IPSMOTO MJIAHAPA

73 Brruucnenue 065EMOB Tell € TOMOIIBIO




onpeaenéuHoro uarerpaita. O0bpéM KoHyca

74

75

[Tnomaau GOKOBOW M MOJTHON MOBEPXHOCTH
KOHyca

CTCpGOMeTpI/I‘ICCKI/IC 3aa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMOB OUJIMHAPA, KOHYCa

76

[Ipuknanueie 3apaun mo Teme "OO0bEMBI U
JI0IA U TTOBEPXHOCTEHN Te"

77

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00Bvéme mapa. [Tnomane chepsr.
CrepeoMeTpUuecKUe 3aJa4l, CBA3aHHbIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTa U IIapOBOI0 CEKTOpa

78

[Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
tonabio ceprl. COOTHOIICHUS MEXKTY
TUTONIAISIMA TTOBEPXHOCTEH M 00bEMaMu
MOJOOHBIX TEN

79

[TonoGHbIe Tena B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mo100uu.
CrepeomeTpuyiecKue 3a1a4uu, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TeNI U IUIOMIAIEN
IIOBEPXHOCTEN

80

81

Konrponbnas pabora "[lnomaau
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"
JBmxeHus npoctpancTBa. OToOpakeHusl.

JIBrokeHus U paBeHCTBO ¢uryp. OOmume
CBOMCTBA JIBUKECHUU

82

Buas! nBrkeHni: mapamieabHbIA IEPEHOC,




LEHTpaJIbHasi CHMMETPHS, 3€pKaJIbHAS
CUMMETpPHUS, TOBOPOT BOKPYT MPSAMOit

83

84

[IpeoOpazoBanust mogo6us. [Ipsmast u cdepa
Ditnepa

['eomeTpHuueckue 3a1aun Ha IPUMEHEHHE
JIBYDKECHUS

85

KonTponpHas padora "BekTops! B
npocTtpaHcTBe"

86

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucremarusauus 3HaHui: "llapamiensHoCcTh
MPSIMBIX U TJIOCKOCTEH B pocTpaHcTBe"

87

88

89

90

O6o6matomee moBropeHue 11 moHITHI 1
MeTo10B Kypca reomerpuu 10-11 knaccos,
cUCTeMaTu3alus 3HaHuii: "BekTopsl B
npoctpaHcTae”

Ob6o6muaromiee noropeHue 11 noHsATHi 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
npoctpaHcTae"”

Ob6o6muaromee noropenue 11 noHsATUi 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOrpaHHHUKa"

Ob6o6maromee nosropenue 11 noHsATHi 1
MeTo10B Kypca reomeTtpun 10-11 knaccos,
cucreMaTtu3anus 3Hanuil: "O0bem
MHOTOTrpaHHHKaA"




91

Ob6o6maromee noropenue 11 moHsATH U
MeTOJ1I0B Kypca reometpun 10—11 knaccos,
cucrteMarusanys 3Haguii: "Inomaan
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

92

Ob6o6maromee nosropenue 11 noHsATH U
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucrteMarusanus 3Hagui: "Ilnomaan
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

93
94

Wrorosas koHTpoJsibHasA paboTa

HtoroBast KOHTpoJNIbHAs paboTa

95

[ToBTOpeHUe, 0600IICHNE U CHCTEMATH3AIUS
3HAHUH

96

97

98

Hcropust pa3BUTHSA CTEPEOMETPUN KaK
HAyKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

Ucropus pa3BuTus CTEpeOMETPUH Kak

HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100

101

Hcropust pa3BUTHS CTEPEOMETPHUN KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
VWHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK




HayKH U €€ pOJIb B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
102 HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHMA

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

«I"'eometpus, 10-11»: yued. ayg obmeodpaszopat. yupexaenuit/ JI.C. AranacsH,
B.®. byry3os, C.b.Kagomuies, JI.C.Kucenesa, 3.I'.I1o3usk. — M: IIpocselienue,

2019;

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

1. Marematuka. TpeHHpPOBOUYHBIE TEMAaTUYECKUE 3aJaHUS TOBBIIIEHHOMN
CJIOKHOCTH C OTBETaMU JUIsl MOAroTOBKH K EI'D 1 k npyrum (popmam BEIITyCKHOTO
U BCTYNUTEJIBHOTO 3K3aMeHoB / cocT. .. KoBanera, T.W. by3zynuna, O.J1.
bespyxosa, I0.A. Po3ka — Boarorpazn: Yuurens, 2008;

2. Jlykun P.J1., Jlykuna T.K., SIxkyauna U.C., YcTHBIE ynpaKHEHUS IO anredpe u
HayajaMm a"Hanuza, M.1989;

3. [Hammmu B.M. TemaTtndeckue TecThl I moAroToBku Kk EI'D mo MmaTremartuke,
®enukc, Pocto-Ha-Jlony,2011;

4. KoBanépa I'.1. YueOHO-TpEHUPOBOUHBIE TEMATUYECKUE TECTOBBIC 3aJJaHUSI C
oTBeTamu 1o mateMmaruke st noarorosku Kk EI'D, u. LILIII, Bonrorpan,2010;

5. Marematuka. ExxeHenenpHoe npuiioxkeHue k razere «llepBoe ceHTaOps»;

6.Maremaruka B 1mKoJie. EsxxeMecsuHblil HAy4HO-METOAUYECKU KypHAJL.



HNPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.ed.gov.ru ; http://www.edu.ru —-MunucrepcTBo obpazoBanus Pd.
http://www.kokch.kts.ru/cdo - TectupoBanue online: 5 — 11 kmacchl.
http://www.rusedu.ru — ApxuB y4eOHBIX IPOrpaMM HH()OPMAITMOHHOTO
00pa3oBaTeNILHOTO MOpTAIa.

http://mega.km.ru — Mera>anuknoneaust Kupmia u Medoaus.

http://www.egesha.ru , http://www.egeru.ru - l'oroBumcst k EI'D - Onnaiid TecTs

EI'D

http://www.fipi.ru/view
http://alexlarin.narod.ru/ege.htm
https://math-ege.sdamgia.ru/ - Pemry EI'D

https://vpr-ege.ru/ege - IToaroroska k EI'D






