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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETpUM Ha YIUIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
POCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTeIbCTB U aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [1apamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJEMEHTBI CHUMMETPUHM  IPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, WIMHIPA, MUpaMHUIbl 1 KOHyca. OO0bEM miapa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapalielbHbIA TEPEHoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00yYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), YMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUsA, DTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAsl OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyalllU, MPUMEHSATh MU3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPIEHIUKYJIIPHO OCH), CEUYCHHS KOHYCa (MapalieIbHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
n/n NMPOrpaMmblI Bcero Kontpoapupie | Tpakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnonoxeHue npsMbix B 5 1
MIPOCTPAHCTBE
3 [TapaniensHOCTh MPSMBIX U IIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHz[mfymlpHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
Vbl u paccTossHUS 16
MHororpanHuKu 7
BexTopsl B IpocTpaHcTBe 12
3 HOBTOPCHHC, 000011IeHNe U cucTeMaTU3alus 5 5
3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Komrpomusre | MpaxTmseckie (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTebHbIE
padoThI padoThI pecypenr
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHwMeE, 0606H16Hlfe u 15 1
CHCTEeMaTH3alus 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpaienus 24 1
5 [Tnomaam MOBEPXHOCTH U O0BEMBI 9 1
KPYTJIBIX T
6 JBr>xeHus 5 1
7 [ToBTOpEHwme, O606HI€HI§G U 17 2
CHCTEeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoka Bceero Kontpoabueie | Ipakriyeckue u3ydyeHusi = odOpa3oBaTe/IbHbIE
padoThbI padoThbI pecypenI
OcCHOBHBIE TIpaBUJIa H300paKEHUS Ha POIII, PEIIY EI'D,
1 PUCYHKE IIJIOCKOCTH, MMapajlIeIbHbIX 1 Cratl'pan,
NpAMBIX (OTPE3KOB), CEpEMHbBI OTPE3Ka math100.ru/ege
[lonsiTHA cTepeoOMeTpUHU: TOUKA, IIpsiMas,
IJIOCKOCTb, MPOCTPAHCTBO. OCHOBHBIE poll, PEITY EI'D,
2 MpaBuJia U300paKeHHs Ha PUCYHKE 1 Cratl'paz,
IUIOCKOCTH, NTapaJIJICIIbHBIX IPSAMBIX math100.ru/ege
(OTpe3KoB), cepeAHBI OTPE3Ka
ITonsTud: nepecexarommecs MIOCKOCTH, POIII, PEILITY EI'D,
3 IIepeCceKaroInecs npsaMas u II0CKOCTh; 1 Cratl'pan,
MOJTYIPOCTPAHCTBO math100.ru/ege
ITonsTud: nepecexarommecs MIOCKOCTH, POIII, PEIIY EI'D,
4 MepeCceKaroIIMecs mpsiMasi U TUIOCKOCTb; 1 Cratl'pag,
MIOIYIIPOCTPAHCTBO math100.ru/ege
MHororpaHHUKH, H300pakeHNE POIII, PEIIY EI'D,
5 IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP, 1 Cratlpaz,
HECYIIECTBYIOIINX 00OBEKTOB math100.ru/ege
MHororpanHuKH, H300pakeHHne POLI, PEITY EI'D,
6 IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP, 1 Cratl'pan,
HECYIIECTBYIOIUX 00BEKTOB math100.ru/ege
7 AKCHOMBI CTEPEOMETPUH U TIEPBHIE 1 POII, PEITY EI'D,




CJIICACTBHUA U3 HUX

Cratl'pagn,
math100.ru/ege

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE

POII, PEINY ET'3,

8 Crarl'pan,

CIIEJCTBUS U3 HUX math100.ru/ege

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE

cienctBus u3 HuX. CocoObl 3a1anus POIL, PELIY BT,
9 B Crarl'pan,

IPSAMBIX U IJIOCKOCTEU B IPOCTPAHCTBE. math100.ru/ege

O0603HaueHus NPSIMBIX U TUIOCKOCTEH

H300paxeHne cedeHnii mupamMmuibl, Kyoa u

[IPU3MBL, KOTOPBIE IIPOXOOAT YEpeE3 UX poll, PEITY EI'D,
10 p€opa. M3o0pakeHue nepeceueHus Cratl'paz,

TI0JTy9€HHBIX IIOCKOCTEN. PackpammBanue math100.ru/ege

IIOCTPOEHHBIX CEYEHUI Pa3HBIMU LIBETAMHU

N3o06paxkenue ceueHnii nupamubl, Kyoa u

IPU3MBI, KOTOPBIE IIPOXOAAT Yepe3 UxX POII, PEITY EI'D,
11 pé6pa. N3o0paxeHue nepeceueHus Cratl'pag,

MOJTyYEHHBIX IUIOCKOCTeN. PackpaimvBanue math100.ru/ege

MIOCTPOEHHBIX CEYEHUN Pa3HBIMU [IBETAMHU

N300pakeHne ceueHnit mupaMubl, Kyoa u

MPHU3MBI, KOTOPBIE IIPOXOIAT YEpe3 UX POII, PEITY EI'D,
12 pébpa. M3o0paxeHne nepeceyeHus CrarI'paz,

IIOJIy4YE€HHBIX IUIOCKOCTEN. PackpairBanue math100.ru/ege

IIOCTPOEHHBIX CEYEHUN Pa3HBIMU 1[BETAMHU

N3obpakenue ceueHuil nupamusl, Kyoa u

[PU3MBI, KOTOPBIE TPOXOIAT Yepe3 UX POIII, PEIITY EI'D,
13 pébpa. M3o0pakeHne iepecedcHus Crartl'paz,

MOJYYEHHBIX IUIOCKOCTE. PackpammBanue
MTOCTPOEHHBIX CEYEHU Pa3HbIMU I[BETAMU

math100.ru/ege




POII, PEIY ET'3,

14 Mertopn cieoB AJis MOCTPOCHHUS CEUEHUN Crarl'pan,
math100.ru/ege
Merton cnenoB 11l TOCTPOEHUS CEUCHUM. POIII, PEIIY EI'D,
15 CBoiicTBa iepeceueHuid MPsIMbIX U Crarl'pan,
ILJIOCKOCTEN matthO.ru/ege
Merton cneoB 115l TOCTPOEHUS CEUCHUM. POIII, PEIIY EI'D,
16 CBoIICTBa IEPECEUCHUM MTPSMBIX U Cratl'pag,
IJIOCKOCTEH math100.ru/ege
[TocTpoenue ceueHuii B mupamue, Kyoe
. .. POIII, PEITY EI'D,
no TpéM Toukam Ha pébpax. Coznanue
17 P Cratl'pan,
BBIHOCHBIX YepPTEKeH U 3alUCh 111aroB math100.ru/ege
MOCTPOCHUS
[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue POLL PEIIY EL'S,
18 p 13 pax. Cratl'pan,
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB math100.ru/ege
MOCTPOCHUS
[TocTpoenue ceuenuii B nupamuie, Kyoe
.. .. POIII, PEITY EI'D,
o TpéM ToukaM Ha péopax. Co3gaHue
19 N Cratl'pan,
BBIHOCHBIX YEpPTEXKEH U 3aMKCh 111aroB math100.ru/ege
MOCTPOEHUS
[ToctpoeHue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3zgaHue POIL, PELLY EI',
20 p 13 pax. Crarl'pan,
BBIHOCHBIX YEpPTEXKEH U 3aMKCh 111aroB math100.ru/ege
MOCTPOEHUS
[ToBTOpenue nnanumerpun: Teopema o POLL, PEITY EI'D,
21 PONOPLUMOHANIBHBIX oTpe3kax. [logobue Cratl'pan,
TPEYTOJIbHUKOB math100.ru/ege
22 [ToBTOpenue nuanumerpuu: Teopema POIL, PEIY EI'D,




Meunemnas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexax. McTopus pa3BuTHs
TJIAHUMETPUHU U CTEPEOMETPUH

Cratl'pagn,
math100.ru/ege

KoHnTtponbHas pabora "AKCHOMBI

POII, PEIY ET'3,

23 " Crarl'pan,
crepeomerpun. CedyeHust math100.ru/ege
B3anmHOE pacnoyioxKeHue NpsMbIX B
npoctpancTBe. CKpelrBaronecs POII, PEINY ET'D,
24 npsMblie. [IpU3HaKu CKpeIMBaAOIIUXCS Crartlpan,
npsiMbix. [lapanenbHbie NpsIMbIE B math100.ru/ege
IIPOCTPAHCTBE
Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapajuieIbHON
o . o POUI, PEITY ETD,
o5 JTAHHOM IIPSIMOW, npoxomnuevn yepes TOiIKy CrarT'pa,
IIPOCTPAHCTBA U HE JIEKAIEH Ha JaHHON math100.ru/ege
IpsMou. JleMMa o nepecedeHnn
MapaJuIebHbIX IPSIMBIX IUIOCKOCTHIO
[TapannensHOCTH TpeX NpsAMBIX. Teopema o POII, PEINY EI'3,
26 TPEX NapajuleNIbHBIX NPAMBIX. TeopemMa o Crarlpan,
CKPEIIMBAOIINXCS IPAMBIX math100.ru/ege
[TapaienpHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NApAJIEIBHOTO PLL PELY EI'S,
27 Crarl'pan,
NpoeKTHpOoBaHus. M300paxeHne pa3HbIxX math100.ru/ege
¢buryp B napaienbHON NPOEKIUU
lentpanpHas mpoekuus. Yromi ¢ POLI, PEITY EI'D,
28 COHANPABJICHHBIMA CTOPOHAMH. YTOJ Cratl'paz,
MEXY OPAMBIMU matthO.ru/ege
29 3amayu Ha JOKAa3aTeILCTBO U P21, PEITY EI'D,

HCCICO0BAaHUEC, CBA3AaHHBIC C

Cratl'pag,




PacCioIOKECHUEM IIPAMBIX B IIPOCTPAHCTBE

math100.ru/ege

[ToHsTHS: MapamIeIbHOCTh MPSIMOUN 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak

POII, PEINY ET'3,

30 MapasuIeIbHOCTH MPSAMOU U MIIOCKOCTH. Crarl'pan,
CaBolicTBa napauieIbHOCTH NIPSIMOU U math100.ru/ege
IUIOCKOCTH
I'eomerpuueckue 3aaun Ha BBIYUCICHUE U

POIII, PEIITY EI'D,
JI0Ka3aTeIbCTBO, CBSI3aHHBIE C
31 . Cratl'pan,
I BbHOCTBIO IIPSAMBIX U INIOCKOCTEH
apajuIeIbHOCTHIO TP JIOCKOCTE math100.ru/ege
B IIPOCTPAHCTBE
[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO IMPSIMYIO Ha 4epTekKe U PO, PEITY EI'S,

32 YO IIpAMY UP - Pacu Cratl'pan,
napannenmjoro Ipyroii npsamon. Pacuér math100.ru/ege
OTHOIIIEHUH
[TapannenbHas npoeKusi, MPUMEHEHHUE
JUTSL TIOCTPOEHUS CEUEHNH Ky0a U POIL, PELLY EI',

33 p Choi y Crarl'pan,
napaenenunena. CBoicTea math100.ru/ege
napajuiejaenuneaa u npu3Msl

POIII, PEIITY EID,
[TapannensHble miockoctu. [Ipuznaku

34 . Crarl'pan,
MapajyieIbHOCTH IBYX IJIOCKOCTEN math100.ru/ege
TeopeMa 0 mapayIenbHOCTH U

. POIII, PEIIY EI'D,
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIIECH

35 N Crarl'pan,
yepe3 TOUKY, He anHaJmexcanfy}o TAHHOU math100.ru/ege
INIOCKOCTH U CJIEACTBUS U3 HEE
CaoiicTBa napajyiebHBIX IIOCKOCTEN: O
HapaIeIbHOCTHU IIPSIMBIX IIepeCceUeHUS PO, PEITY EI'S,

36 P p p Cratl'pan,

IIpY IIEPECEUECHUHN IBYX ITapalIEIbHBIX
IIJIOCKOCTEN TpeThen

math100.ru/ege




CBoiicTBa mapaJlICIbHBIX TIOCKOCTEH: 00
OTpe3Kax MapauieIbHbIX MPSIMBIX,

POLI, PEITY EI'D,

37 3aKIOYEHHBIX MEXKY MapalieIbHBIMU Cratl'pan,
IJIOCKOCTSIMU; O TIEPECEUCHUH MPSIMOH ¢ math100.ru/ege
JIBYMsl TIapajuIeNIbHbIMU TTIOCKOCTSIMU
POIII, PEIY EI'D,
[ToBTopenue: Teopema Iludaropa Ha
38 Crarl'pan,
TIOCKOCTH math100.ru/ege
PO, PEITY EID,
[ToBTOpEHME: TPUTOHOMETPUS
39 Cratl'pan,
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA math100.ru/ege
CaolicTBa Ky0a U IPSIMOYTOJIBHOTO POLL PEIIY EL'S,
40 Y pAMOyY Crarl'pan,
fapajieeimrnesa math100.ru/ege
PO, PEILY EI'D,
Brruncnenue 1auH OTpe3KoB B KyOe u
41 Cratl'pan,
MPSIMOYTOJIBHOM IapajuieJenumee math100.ru/ege
IlepnieHAUKyYIAPHOCTD NPAMON U
POUI, PELTY ETD,
rockocty. [Ipusnak
42 . Crarl'pan,
NEePHEHANKYISIPHOCTU MPSMOM 1 math100.ru/ege
IIJIOCKOCTH
IlepnenIUKYIAPHOCTE IPSIMOU U
P P P POUI, PELTY ETD,
mockocTy. [Ipru3nak
43 . Crarl'pan,
MEPIECHINKYISIPHOCTH MIPSIMOU U math100.ru/ege
IIJIOCKOCTH
Teopema o CylIeCTBOBAHUU U
o o PO, PELTY EI'D,
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
44 Cratl'pan,

qCpe3 TOUKY NPOCTPAaHCTBA U
HCpHCHI[HKyJ'IﬂpHOﬁ K IINIOCKOCTH

math100.ru/ege




[IimockocTH U NepHeHIUKYIIIPHBIE UM

POII, PEIY ET'3,

45 Crarl'pan,
IpsIMbIE B MHOTOI'PaHHHUKAX math100.ru/ege
[IimockocTH U NepHeHIUKYIIIPHBIE UM P PELIY ET'3,

46 Cratl'pagn,
MPSMbIE B MHOTOTPAaHHHUKAX math100.ru/ege
[lepnenauKyIsp U HAKJIOHHASA. POIII, PEITY EI'D,

47 [TocTpoenue neprneHuKyIspa U3 TOUKU Ha Cratl'pan,
IPAMYIO math100.ru/ege
[lepnienauKyJIAp ¥ HAKJIOHHAS. POIII, PEITY EI'D,

48 ITocTpoeHne nepneHauKyJgpa U3 TOYKA Ha Cratl'pag,
IPSAMYIO math100.ru/ege
TeopeMa 0 TpEX NEPHEHAUKYIISIPAX POIL PEIIY BT,

49 Cratl'pan,
(mpsimast 1 oOpaTHasi) math100.ru/ege
TeopeMa 0 TpEX NEPHEHAUKYIIAPAX PSLL PEIIY EL'S,

50 Crarl'pan,
(mpsimast u oOpatHas) math100.ru/ege

POII, PEITY EID,
Yron Mexay CKpenBaromuMuUCs

51 Crarl'pan,
MPAMBIMA math100.ru/ege
[Tonck neprneHInKyJIIIpHBIX IPSMBIX € POII, PEITY EI'D,

52 IIOMOIIIBI0 NIEPIIEHAUKYIISIPHBIX Cratl'pan,
IIJIOCKOCTEN math100.ru/ege

PO, PELTY EI'D,
53 OpToroHaiabHOE TPOSKTUPOBAHUE Crarl'pan,
math100.ru/ege
[TocTpoenue ceuenuit Kyba, MpU3MBI, POUI, PELTY ETD,
54 MPaBWJILHON MUPAMHUJIBI C TOMOIIIBIO Crarlpan,

OpPTOTOHAJILHON IIPOEKIINU

math100.ru/ege




[TocTpoenue ceuenuit kyoa, MpU3MBI,

POII, PEIY ET'3,

55 IIPABWJIBHOM MMUPaMUIBI C IOMOIIBIO Cratl'paz,
OPTOTOHAJILHON IIPOEKIINU math100.ru/ege
CuMmMeTpus B IPOCTPAHCTBE POMI, PEINY EI'D,

56 OTHOCHUTEIIBHO II0cKocTH. Ilnockoctn Cratl'paz,
CUMMETPUN B MHOT'OI'PaHHUKAX math100.ru/ege

. POMI, PEINY EI'D,
[Tpu3Hak NeprneHIuKyIAPHOCTH IPSIMON U

57 Crarl'pan,

IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU math100.ru/ege
.. PO, PEITY EID,
[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér

58 N Cratl'pan,

paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH math100.ru/ege
.. poll, PEITY EI'D,
[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér

59 N Cratl'pan,
PacCcTOSIHUN OT TOYKH JI0 IJIOCKOCTH math100.ru/ege
Crioco0bl OITyCTUTH TIEPIICHINKYJISPHI: POIII, PEIY EI'D,

60 CUMMETpPHUS, CABUT TOYKHU IO Cratl'pan,
HapaJuIeIbHON NPSIMON math100.ru/ege

o o POII, PEIY ET'D,
CnBur no HenapauienbHON IPSIMOH,

61 . Cratl'pan,
M3MEHEHHE PACCTOSIHUM math100.ru/ege
Konrponbnas pabora "B3anmuoe POII, PEIIY EI'D,

62 pacIoI0kKEHUE NMPSAMBIX U INIOCKOCTEN B Cratl'pan,
npoctpaHcTse" math100.ru/ege
[ToBTOpEHME: yroa Mexay npsIMbIMU Ha
HJIOCK(I;)CTI/I T }I]/IFOHOMG yI/ISII; PILL, PELIY BT,

63 » TP P Crarl'pan,
IIPOM3BOJILHOM TPEYTOJbHUKE, TEOpEMa math100.ru/ege
KOCHUHYCOB

64 [ToBTOpEHME: YTOT MEKIY POIL, PELLLY EID,




CKPEIIMBAIOIIUMUCS MPSIMBIMU B
MIPOCTPAHCTBE

Cratl'pagn,
math100.ru/ege

FeOMeTpI/I‘-IeCKI/Ie MECTOAbI BBIYMCIICHUA

POII, PEINY ET'3,

65 Crarl'paz,
yTila MEKIy IPSIMBIMUA B MHOTOTpaHHHUKaX math100.ru/ege
JIByrpansbiii yroj. CBONCTBO JTMHEWHBIX P PELIY ET'3,
66 Cratl'pan,
YIJIOB JBYTPAHHOTO yria math100.ru/ege
[lepnenaukynspusie miockoctu. CBOMCTBa POLL PEIIY EL'S,
67 y Cratl'pan,
B3alMHO IEPIEHINKYJIPHBIX INIOCKOCTEN math100.rufege
[Tpu3sHak neprneHuKyJISpHOCTH
IJIOCKOCTEM; TeopemMa o0 mpsiMoi PIL PELIY EI'S,
68 5 Crarl'pan,
NIEPECEYECHUS IBYX nnocxocien math100.rufege
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH
[IpssMoyTOIBHBIN TTapaJUICIICIHITCT; KyO; PO, PEIY EI'D,
69 U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBHOTO Cratl'pan,
napasuiesienurena math100.ru/ege
TeopeMa 0 nMaroHanu NpsAMOyIrojIbHOTO PO, PELIY ELS,
70 . Cratl'pan,
napajuieenunesa u ciIeCTBUE U3 Hee math100.ru/ege
CrepeoMeTpHuuecKre U IPUKIIAHBIE POII, PEITY EI'D,
71 3a/1a4i, CBA3aHHBIE CO B3aUMHBIM Cratl'pan,
PAaCIIOIOKEHUEM IIPSAMBIX U IJIOCKOCTH math100.ru/ege
[ToBTOpEHME: CKPEIMBAIOIINECS MPSIMBIE, PO, PEIY ET'D,
72 NapaJyIeIbHbIE INIOCKOCTH B CTAaHIAPTHBIX Cratl'pan,
MHOTOIPAHHHUKAX math100.ru/ege
73 [Tapa nmapamienbHbIX IUIOCKOCTEN Ha POIII, PEILY EI'D,

CKPCIIUBAIOIINUXCA IPAMBIX, PAaCCTOAHUC

Cratl'pag,




MECXKAY CKPEIUBAOIIUMHACA IMTIPAMBIMU B
MMPOCTBIX CUTyallUAX

math100.ru/ege

Paccrosaue oT ToukHn J0 IIIIOCKOCTH,

POII, PEINY ET'3,

74 ’ Cratl'pagn,
paccTosiHue OT IPSIMOM 0 TIOCKOCTH math100.ru/ege
Brruucnenue paccTosHUN MEXKIY POMI, PEHTY ETD,

75 CKPEIMBAIOUIMMHUCS TPSMBIMH C Crarl'pan,
MTOMOIIBIO TIEPTIICHAUKYJIIPHOMN TUIOCKOCTH math100.ru/ege
TpéxrpaHHbIi yroJj, HEpaBeHCTBA JJIs
Tpexr paHHLIX erIOB Tgo ema [Iudaropa POLL PELIY EI'S,

76 pextp YHHOB. 160P pa, Crarl'pan,
Te(jpeMLI KOCHHYCOB U CUHYCOB JIJIs math100.ru/ege
TPEXTPaHHOTO yriia

. POIII, PEIIY EI'D,
DneMeHTbI chepuuecKoil reOMEeTpUU:

77 3 Cratl'pag,
reoJIe3nYeCcKue IMHUU Ha 3emiie math100.ru/ege
KonTtponsHast padora "Yris! u POLI PELTY ELS,

78 " Cratl'pan,
paccTOAHMA math100.ru/ege

. POL, PELIY EI'D,
Cucrematu3zanus 3HaHuN "MHOTOrpaHHUK

79 § Cratl'pagn,

U €T0 JICMCHTHI math100.ru/ege
[Mupamuna. Bunel nupamun. [IpaBunbHas PO, PEILY ET'S,
80 p ' p P Crarl'pan,
fipamMuia math100.ru/ege
POIII, PEITY EI'D,
[Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBIL.
81 0 Cratl'pag,
paBWIbHAS MTPU3Ma math100.ru/ege
[Ipsimoii mapanienenumnesn POLL PELIY IS,
82 p p > Crarl'pan,

IPSIMOYTOJIbHBIN Mapajienenumnes, Kyo

math100.ru/ege




Brinykiible MHOTOrpanHuku. Teopema

POII, PEIY ET'3,

83 . Cratl pan,
Ditnepa math100.ru/ege
Beinykiieie MHOrorpanauku. Teopema POII, PEINY ET'3,
84 Oitnepa. [IpaBuiibHbIC U TONTYTIPABUIBLHBIE Cratl'pan,
MHOTOTPaHHUKHU math100.ru/ege
PO, PELTY EI'D,
85 KonTponsHas padora "MHuororpaHHUKT" Cratl'pan,
math100.ru/ege
POIII, PEITY ET'D,
[TonsiTve BeKTOpa Ha MJIOCKOCTH U B
86 Cratl'pan,
HpOCTPAHCTBE math100.ru/ege
POIII, PEITY EI'D,
87 CyMMa BEKTOpOB Cratl'pan,
math100.ru/ege
POIII, PEITY ET'D,
88 PazHocTh BEKTOPOB Crarl'paz,
math100.ru/ege
poll, PEITY EI'D,
89 [TpaBwiio mapamnenenunena Cratl'pan,
math100.ru/ege
POIII, PEITY EI'D,
90 YMHOKEHNE BEKTOpa Ha YNCIIO Cratlpaz,
math100.ru/ege
Paznoxxenue BekTopa mo 6a3ucy Tpéx POIII, PEIY EI'D,
91 BEKTOPOB, HE JIEKAITUX B OJTHON Crarl'pan,
IJIOCKOCTH math100.ru/ege
POIII, PEITY EI'D,
92 CkansipHo€ NMpOU3BEICHNE Cratl'paz,

math100.ru/ege




93

Brruucnenue yria Mexxy BEKTOpaMu B
IIPOCTPAHCTBE

POIII, PEITY EI'D,
Cratl'pagn,
math100.ru/ege

94

[Ipocreitmue 3aga4n ¢ BEKTOPaMHU

PO, PELTY EI'D,
Cratl'pagn,
math100.ru/ege

95

[Ipocrefiiue 3aa4u ¢ BEKTOpaMu

POIII, PEITY EI'D,
Cratl'pagn,
math100.ru/ege

96

[Ipocreimue 3aga4n ¢ BEKTOpPAMHU

POIII, PEITY EI'D,
Cratl'pag,
math100.ru/ege

97

[Ipocreitmue 3aga4n ¢ BEKTOPAMHU

POIII, PEITY ET'D,
Cratl'pan,
math100.ru/ege

98

O000111eHHE U CUCTEMATU3ALNS 3HAHUM

POIII, PEITY EI'D,
Cratl'pagn,
math100.ru/ege

99

O00011eHNe U CUCTEMAaTU3aLNS 3HAHUI

POIII, PEIIY EI'D,
Cratl'pag,
math100.ru/ege

100

Wrorosas koHTposibHas paboTa

POIII, PEITY ET'D,
Cratl'pagn,
math100.ru/ege

101

Hroropas KOHTpPOJIbHAaA pa60Ta

PO, PEITY EI'D,
Cratl'pagn,
math100.ru/ege

102

O0001IeHne 1 cucTeMaTU3aINs 3HAHUI

POIII, PEIY EI'D,
Cratl'pag,
math100.ru/ege




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara uudposbie
Ne i/m . Tema ypoka Kontpoabubie | IlpakTHnueckue A op
Bcero u3ydeHusi  oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsl
" POIII, PEIY EI'D,
IToBrOpenue temsl "KoopauHaTel BEKTOpa
1 " 1 Crarl'pan,
Ha IUIOCKOCTH U B IIPOCTPAHCTBE math100.ru/ege
" PO, PEILY EI'D,
[ToBTOpenue Temsl "CkalispHOE
2 " 1 Cratl'pan,
MIPOU3BEJICHUE BEKTOPOB math100.rufege
. PO, PELLY EI'D,
[loBTOpenue Temsl "Bprunciienue yria
3 \ 1 Crarl'pan,
MEXIYy BEKTOPAMH B IIPOCTPAHCTBE math100.ru/ege
" o PO, PEILY EI'D,
[ToBTOpeHue Temsl "YpaBHEHHE IPSAMOH,

4 _ | 1 Cratl'pan,

IIPOXOJSIIEH Yepe3 JBE TOUKU math100.ru/ege
PO, PEIY EI'D,
YpaBHEHME IIIOCKOCTH, HOPMAJIb,

5 1 Crarl'pan,
YPaBHEHHE IUIOCKOCTH B OTPE3Kax math100.ru/ege
YpaBHEHHE IIOCKOCTH, HOpMaJlb POIL, PELIY BT,

6 p » HOp ) 1 Crarl'pan,
YPaBHEHHE IUIOCKOCTH B OTPE3Kax math100.ru/ege

PO, PEIY EI'D,
7 BexTopHoe mpousBeneHue 1 Cratl'paz,
math100.ru/ege
. . PO, PEIY EI'D,
Jlunelinble HEpPaBEHCTBA, JIMHEHMHOE
8 1 Crarl'paz,

IpOorpaMMHUpPOBaHUE

math100.ru/ege




JInHeliHbIE HEPABEHCTBA, JIMHEWUHOE

POII, PEIY ET'3,

9 Cratl'pagn,
pOrpaMMHUPOBAHNE math100.ru/ege
.. POII, PEHTY EI'D,
AHaIMTUYECKHE METO/IbI pacyéra yria
10 Cratl'pan,
MEXK]ly IPSMBIMA B MHOI'OTPaHHUKAX math100.ru/ege
.. POIII, PEITY EI'D,
AHanuTH4YecKue METObl pacuéra yria
11 Crarl'pan,
MEXIy TIOCKOCTSMH B MHOTOTPaHHHUKAX math100.ru/ege
POIII, PEITY EI'D,
dopMya pacCTOSIHUASA OT TOYKH 10
12 Cratl'pag,
TIOCKOCTH B KOOPJIMHATAX math100.ru/ege
N POIII, PEITY EI'D,
HaxoxaeHnne paccTosiHulA OT TOUYKHU 10
13 5 Cratl'pan,
TIIOCKOCTH B KyOC math100.ru/ege
. POIII, PEITY EI'D,
HaxoxaeHue paccTossHUN OT TOYKH J10
14 . Crarl'pan,
IJIOCKOCTH B IIPABUJIBHOW MUpamMuUIe math100.ru/ege
. POIII, PELIY EI'D,
KonTponbHas pabora "AHanutnueckas
15 | Cratl'pan,
reomerpus math100.ru/ege
POIII, PEITY EI'D,
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
16 Cratl'pan,
MHOTOrpaHHAKH math100.ru/ege
POIII, PEITY EI'D,
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB Cratl'pan,
math100.ru/ege
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHHIE POIII, PEIY EI'D,
18 IJIOCKOCTH, IIEPECEUCHUS NTPSAMBIX U Cratl'pan,

IIJIOCKOCTEN

math100.ru/ege




[TapaynenpHble NPAMBIE U TIIOCKOCTH:

POII, PEIY ET'3,

19 Crarl'pan,
IapaJuIeIIbHbIE CEUCHHUS math100.ru/ege
[TapaienbHble IPSIMBIE U INIOCKOCTH: P PELIY ET'3,

20 . . Cratl'pan,
pacy€T OTHOLICHUI math100.ru/ege
[TapannenbHble TPSMbIE U TNIOCKOCTH: POMI, PEINY EI'D,

21 YTJIbI MEX/1y CKPELMBAIOIUMUCS Cratl'pan,
IIPSAMBIMU math100.ru/ege
[lepnennukynsipHbIe NPsMBIE U
IJIOCKOCTH: CTaHApPTHBIE IIapbl PILL, PEIIY EL,

22 . Cratl'pan,
NEePIEeHIUKYISIPHBIX MIOCKOCTEN U math100.ru/ege
IPSIMBIX, CHMMETPUHA MHOTOTPaHHUKOB
[IepnieHauKyIsIpHBIE IPSIMBIE U POII, PEITY EI'D,

23 IIJIOCKOCTH: T€OpEMa O Tpex Cratl'pan,
MEPICHINKYIIApax math100.ru/ege
IlepnienAuKyIsApHBIE IPSAMBIE U POII, PEITY EI'D,

24 IUIOCKOCTH: BBIYUCIICHHUS JUIVH B Cratl'pan,
MHOTOTPaHHHKaX math100.ru/ege
IToBTOpEHHUE: MIIOMIAAH POII, PEITY EI'D,

25 MHOT'OYTOJIEHUKOB, (hOPMYJIbI IS Cratl'pan,
TJI0IIAJIeH, COOOpaXKeHUsI IO 100Ut math100.ru/ege
[ToBTOpenue: miomanu POMI, PEHTY ETD,

26 MHOTOYT'OJIbHUKOB, (POPMYJIBI JUISI Cratl'pan,
TITOIIAieH, COOOPAKEHNUS TTO100HS math100.ru/ege
[ToBTOpEHME: TIOMIAAN PO1I, PEIITY EI'D,

27 MHOTOYT'OJIbHUKOB, (POPMYJIBI JISI Cratl'pag,
TUTOIIAIeH, COOOPAKEHNUS TTO100HS math100.ru/ege

28 [Tnomaau ceueHnii MHOTOTPaHHUKOB: POIII, PEILY EI'D,




IUTIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsI

Cratl'pagn,
math100.ru/ege

[Tmomaan cedyeHnii MHOTOIrPaHHUKOB:

POII, PEINY ET'3,

29 IUIONIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha Cratl'paz,
YacTH, COOOpaKEHHUS 1O 100MsI math100.ru/ege
Kontponbnast padora "[loBTopenue: POIII, PEITY EI'D,
30 MHOTOT'PaHHHUKH, CEUCHHS Crarl'paz,
MHOTOTPaHHUKOB" math100.ru/ege
O061éM Tena. OObEM MPSIMOYTOJIBHOTO POLL PEIIY EL'S,
31 Crarl'pan,
flapajeeimnesta math100.ru/ege
3agauun 00 yABOEHHH Ky0a, 0 KBaJpaType POIL, PELIY BT,
32 Cratl'pan,
Ky0a; O TpUCEKIIUHU yTia math100.ru/ege
CrepeoMeTpUueCcKUe 3aJa4l, CBA3aHHbIE C POII, PEITY EI'D,
33 00BEMOM MIPSMOYTOIHHOTO Cratl'pag,
napajuiesienuIena math100.ru/ege
IIpuknagnele 3a1auu, CBI3aHHBIE C POIII, PEIIY EI'D,
34 BBIYUCIIEHHEM 00bEMA MPSIMOYTOJIBHOTO Cratlpaz,
napajuiejaenunena math100.ru/ege
POII, PEITY EI'D,
35 O06BEM npsMOit IPU3MBI Cratlpaz,
math100.ru/ege
poll, PEITY EID,
36 CTepeOMeTpI/I‘IeCKIfe 3a/1a4u, 013513aHHHe c CratTpax,
BBIYUCIICHHEM 00BEMOB TIPSIMO TTPHU3MBI math100.ru/ege
[Ipuxnaguelie 3a1a4n, CBI3aHHBIE C POLL PELLY EI'S,
37 Crarl'paz,

00BEMOM MPSMON MTPU3MBI

math100.ru/ege




Brruncinenue 00bEMOB TEIN C IIOMOIIBIO

POII, PEIY ET'3,

38 onpenenéHHoro uaterpaiga. Oobém Cratl'pag,
HAKJIOHHOM MPU3MBI math100.ru/ege
Brrancienne 006EMOB TeJI C IIOMOILLIO POIII, PEIITY EI'D,

39 onpenenéHHoro uaterpaiga. Oobém Cratl'pag,
MAPAMUBI math100.ru/ege

.. POMI, PEINY EI'D,
®dopmyrna o0bEMa mupamuel. OTHOIIICHUE

40 5 5 Crarl'pag,
00BeMOB MUpaMuU ¢ OOLIUM YTIIOM math100.ru/ege

.. PO, PEITY EID,
dopmyna 06péMa mupamuiel. OTHOIIEHHUE

41 5 5 Cratl'pag,
00BeMOB MUpaMu ¢ OOLIUM YTIIOM math100.ru/ege

poll, PEITY EI'D,
CrepeomeTpuyiecKkue 3a1a4uu, CBI3aHHbIC C

42 Ori . Cratl'pan,

00bEMaMK HAKJIOHHOW MTPU3MBI math100.ru/ege
PO, PEITY EI'D,
CrepeomeTpuuecKue 3aJ1auu, CBI3aHHbIE C

43 i Crarl'pan,
00BEMamMH TUpaMUIBI math100.ru/ege
[Tpuxnanueie 3ana4yn o Teme "OObEMBI POIII, PEITY EI'D,

44 Ten", CBsI3aHHBIE C 00BEMOM HAKJIOHHOU Crarl'pan,
IIPU3MBI math100.ru/ege

e PDILI, PELLY EID,
[Tpuxnanueie 3ana4un mo Teme "OOBbEMBI
45 " 6BE Cratl'pag,
Ten", CBSI3aHHbBIE C O0BEMOM TUPAMUIbI math100.ru/ege
.. PO, PELTY EI'D,
[Tpumenenue o0bEMOB. Brruncienue

46 Cratl'pag,
pacCTOSTHUSA JI0 TUIOCKOCTH math100.ru/ege
KonTtponbHas padora "O6béM PILL, PELIY BT,

47 Cratlpagn,

MHOTOTpaHHHKA"

math100.ru/ege




HI/IJ'II/IHI[pI/ILICCKaH IIOBEPXHOCTD,

POII, PEIY ET'3,

48 00pasyroue MIHHIPUICCKOM Crarl'pan,
MTOBEPXHOCTH math100.ru/ege
. o POIII, PEIIY EI'D,
Humuaap. [psmoit KpyroBou HUIUHIDP.
49 - Crartlpag,
JIoIab MOBEPXHOCTH LUIIMHIPA math100.ru/ege
POIII, PEITY EI'D,
Konungeckasi HOBEpXHOCTh, 00pa3yromme
50 N K Cratl'pan,
KOHUYECKOMU MoBepxHOCcTH. Konyc math100.ru/ege
POIII, PEITY EI'D,
CeueHue KOHYyca MIIOCKOCTBIO,
51 g Crarl'pan,
MapajuiebHOM IJIOCKOCTH OCHOBAHUS math100.rufege
. . POIII, PEIY EI'D,
VYceuénnslit konyc. M300paxenue
52 - Cratl'pag,
KOHYCOB M YCEUEHHBIX KOHYCOB math100.rufege
o POIII, PEITY EI'D,
[Tnomans 60KOBOI MOBEPXHOCTH U
53 N Cratl'pan,
MTOJTHON TOBEPXHOCTH KOHYCA math100.ru/ege
. PO, PEIITY ETD,
[Tnomans 60KOBOM MOBEPXHOCTH U
54 N Crarl'pan,
MTOJTHOM TOBEPXHOCTH KOHYCA math100.ru/ege
CrepeomeTpruecKkue 3aJauu Ha POIII, PELITY EI'D,
55 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, Crarl'pan,
IIOCTPOCHUEM CEUYECHUI LWINH/PA, KOHYCa math100.ru/ege
CrepeomeTpruecKkue 3a1auu Ha POIII, PEITY EI'D,
56 JI0Ka3aTeIbCTBO M BEIUHCIIEHHE, Crarl'pan,
MIOCTPOEHUEM CEUCHUH LUIIMH]IPa, KOHyCa math100.ru/ege
P21, PEITY EI'D,
[Ipuknanneie 3a7a4n, CBsI3aHHbBIE C
57 Cratlpagn,

UWIAHAPOM

math100.ru/ege




HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C

POII, PEIY ET'3,

58 Cratl'pagn,
HHTHHApOM math100.ru/ege
POMI, PEINY EI'D,
59 Cdepa u map Crarl'pan,
math100.ru/ege
ITepeceuenune cdepsl u 1mapa ¢ POMI, PEINY EI'D,

60 I0cKOoCThI0. Kacanue mapa u cdepbl Crarl'pan,
IUIOCKOCTBI0. By 1 n3obpaskenue mapa math100.ru/ege
[Tepeceuenue cepnl u mapa c poll, PEITY EI'D,

61 TI0CKOCTRI0. Kacanue mapa u cdepbl Cratl'pan,
IUIOCKOCTBI0. By 1 n3obpaskenue mapa math100.ru/ege

PoLI, PEINY EI'D
VYpasaenue chepsl. [Lomans chepst u eé ’ ’
62 p N bep mas chep Cratl'pan,
Hacten math100.ru/ege
PO, PEITY EI'D,
63 Cummerpus chepsl 1 mapa Cratl'pan,
math100.ru/ege
CrepeomeTpuuecKkue 3aJauu Ha
PO, PEITY EI'D,
JI0OKa3aTelIbCTBO U BHIYMCIICHHE,

64 N Crarl'pan,
CBsI3aHHBIE CO chepoit U Ij_lapOM, math100.ru/ege
MOCTPOEHUEM UX CEUCHHUH TIOCKOCTHIO
CrepeomeTpHruecKkue 3aJauu Ha

poll, PEITY EI'D,
JTIOKA3aTeJIbCTBO U BHIYMCIICHHE,

65 N Cratl'pan,
CBsI3aHHBIE CO chepoit u LvnapOM, math100.ru/ege
MOCTPOEHUEM UX CEUCHHH TIOCKOCTHIO

pol, PEITY EID,
IIpuknagHeie 3a1a4u, CBSI3aHHBIE CO
66 Cratl'pan,

chepoit u mapom

math100.ru/ege




HOBTOpCHI/ICZ OKPY’>KHOCTDb Ha IINIOCKOCTH,

POII, PEIY ET'3,

67 BBIYMCIICHUS B OKPYKHOCTH, CTaH/IAPTHBIC Cratl'pag,
og00ust math100.ru/ege
POIII, PEITY EI'D,
PaznuuHpie KOMOMHAITMY TEJ BpallleHUs U
68 Crarl'pan,
MHOTOTPAaHHUKOB math100.ru/ege
. PO, PELY EI'D,
3anauu o teme "Tena U MOBEPXHOCTH
69 " Cratl'pagn,
BpateHuA math100.ru/ege
| PO, PEIY EI'D,
3agaum o Teme ""Tena u MOBEpXHOCTH
20 . Cratl'pan,
BpallicHuA math100.ru/ege
" POIII, PEITY EI'D,
KoHnTtpoinbhas padora "Tena u
71 \ Cratl'pan,
MOBEPXHOCTHU BpAILICHUS math100.rufege
O0béM mmuHIpa. Teopema 06 00bEMe PSLL PEIIY ELS,
72 Crarl'pan,
HpAMOTO LHTHHApa math100.ru/ege
Brruncnenue 005EMOB T C TOMOIIIBIO POIII, PEITY EI'D,
73 onpeaenéaHoro uarerpaita. Oobém Crarl'pan,
KOHycCa math100.ru/ege
. . POIII, PEITY ET'D,
ITmomamy OOKOBOI U ITOJIHON
74 Cratl'pagn,
MOBEPXHOCTH KOHYyCa math100.ru/ege
CrepeoMeTpHUEeCKHE 3aJa4l, CBA3aHHBIE C POLI, PEITY EI'D,
75 BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, Crarl'pan,
KOHyCa math100.ru/ege
e PO, PELLY EID,
[Ipuknanueie 3anaun o Teme "OOBEMBI U
76 Cratlpagn,

IJTOMIaAN TOBEpXHOCTEN Ten"

math100.ru/ege




OO0BEM 11apa U MapoOBOTr0 CEKTOPA.
Teopema 06 00bEme mrapa. [Tnomans
chepsl. CTepeoMeTpUYSCKUE 3a1a4H,

POLI, PEITY EI'D,

77 ) Cratl'pagn,

CBSI3aHHBIC C BBIYHCIICHUEM 00BEMOB

math100.ru/ege

mapa, mapoBOro CErMeHTa U MIapoBOTo

ceKTopa

[Ipuknanueie 3apaun mo Teme "OObEMBI

Ten", cCBA3aHHBIE ¢ 00BEMOM I1apa u PO, PEIY EI'D,
78 rtonaabio ceprl. COOTHOMICHUS MEXKITY Crarl'paz,

IJIOMIA IMU TTOBEPXHOCTEH U 00bEMaMHK math100.ru/ege

MOJOOHBIX TEll

[TonoOHEBIE TENIa B MPOCTPAHCTBE.

N3menenune o0bEMa Ipu 1o 1001H. POI1I, PEIIY EI'D,
79 CrepeoMeTprYECKHE 3a/1a4i, CBSI3aHHBIE C Crarl'pan,

BBIUUCIICHHEM 00BEMOB TeJ M TUIOIACH math100.ru/ege

MMOBEPXHOCTEN

KonTponbnas padota "I[Tnomanu PO, PEITY EI'S,
80 . " Crarl'pan,

MOBEPXHOCTU U O0BEMBI KPYTJIBIX TEN math100.ru/ege

JBmxeHus npoctpancTBa. OTOOpakeHus. POII, PEITY EI'D,
81 JIBroxeHus U paBeHCTBO ¢uryp. Oduue Cratl'pan,

CBOWCTBA IBUKCHUI math100.ru/ege

Bubl nBrkeHH: TapauieIbHbIN

IIEPEHOC, LIEHTPAJIbHAsI CUMMETPHUS, PILL, PEIIY BT,
82 Cratl'pan,

3epKaﬂfHas[ CUMMETpPHSI, TOBOPOT BOKPYT math100.ru/ege

pSIMOit

[IpeobpaszoBanus nogodus. [psamas u PILL, PEIIY BT,
83 Cratl'pan,

cthepa Diinepa

math100.ru/ege




FeOMeTpI/I‘-IeCKI/Ie 3aa4yu Ha IPUMCHCHUC

POII, PEIY ET'3,

84 Cratl'pan,
JIBIKCHHA math100.ru/ege
" PO, PELTY EI'D,
KonTtponsHas pabora "BekTops! B
85 " Cratl'pan,
fipoctpatictse math100.ru/ege
O6o06matomee moBropeHue 11 moHsaTHI 1
MeT0/10B Kypca reomerpun 10-11 PO, PEIIY ETD,
86 KJIACCOB, CHCTEMAaTH3aI[Usl 3HAHMIA: Cratl'pan,
"TlapanensHOCTh MPSMBIX U TUIOCKOCTEH math100.ru/ege
B IIpocTpaHcTBe"
Ob6o6maromee nmoBropenue 11 moHsTHH 1
POIII, PEITY EI'D,
MeTOJI0B Kypca reometrpuu 10-11
87 . Cratl'pag,
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUI: math100.ru/ege
"BekTopsbl B mpocTpaHcTBe"
O6o06matomee moBTopeHue 11 moHATHI 1
poll, PEITY EI'D,
METO/10B Kypca reomeTtpun 10-11
88 N Crarl'pan,
KJIACCOB, CUCTeMAaTH3aIlUs 3HAHUI:
math100.ru/ege
"BexTops! B mpocTpaHcTBe"
O6o06matomiee moBropenue 11 mousTHii u
poll, PEITY EI'D,
MeTO0/I0B Kypca reomerpun 10-11
89 N Cratl'pan,
KJIACCOB, CUCTEMAaTH3aIUs 3HAHUH:
math100.ru/ege
"O06beM MHOTOrpaHHUKA"
O6o06matomee moBTopenue 11 moHsTHi 1
POIII, PEITY EI'D,
MeTO0/I0B Kypca reomerpun 10-11
90 . Cratl'pag,
KJIACCOB, CUCTeMAaTH3aIlis 3HAHUI:
math100.ru/ege
"O6beM MHOTOrpaHHUKa"
01 O6o6maromiee nopropenue 11 moHsTHIA 1 PO, PEINTY ETD,

METOJIOB Kypca reometrpuu 10-11

Cratlpagn,




KJIACCOB, CHCTEMATH3aI1s 3HAHUMN:
"[Tmomrany MOBEPXHOCTU U 0OBEMBI
KpyIJibix Ten"

math100.ru/ege

O6o6matomee moBropeHue 11 moHsITHI 1

MeTO0/I0B Kypca reomerpun 10-11

POLI, PEITY EI'D,

92 KJIACCOB, CUCTEMAaTH3aIlUsl 3HAHHIA: Cratl'pan,
"Tlnomanay MOBEepXHOCTU U 0OBEMBI math100.ru/ege
KpYyIJibIX Ten"
POIII, PEITY ET'D,
93 Hroroas xonTpoapHas pabora Cratl'paz,
math100.ru/ege
POIII, PEITY EI'D,
94 HroroBast KoHTpoIbHAs paboTa Cratl'paz,
math100.ru/ege
POIII, PEITY EI'D,
[ToBTOpeHnue, 0600IICHNE U
95 . Crarl'paz,
cUCTEeMaTH3aIlHs 3HAHUI math100.ru/ege
HcTopust pa3BUTHSI CTEPEOMETPUN KaK
P p P R POIII, PEITY EI'D,
HAYKH U €€ POJIb B Pa3BUTHH
96 Cratl'pan,
COBPEMEHHBIX I/IH)KeHepHI)IXVI/I math100.ru/ege
KOMITBFOTEPHBIX TEXHOJIOTHI
HcTopus pa3BUTHS CTEPEOMETPUU KaK
.. POIII, PEITY EI'D,
HAYKH U €€ POJIb B Pa3BUTUHU
97 Crarl'pan,
COBPEMEHHBIX I/IH)KeHepHBIXUI/I math100.ru/ege
KOMITBFOTEPHBIX TEXHOJIOTHI
HcTopust pa3BUTHSI CTEPEOMETPUHN KaK
.. POIII, PEITY EI'D,
HAYKH U €€ POJIb B Pa3BUTUHU
98 Cratl'pan,

COBPEMECHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

math100.ru/ege




Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKHU U €€ POJIb B pa3BUTHUU PO, PEITY EI'S,
99 Y P P 1 Crarl'pan,
COBPEMEHHBIX I/IH}KeHepHBIXUI/I math100.ru/ege
KOMIIBIOTEPHBIX TEXHOJIOTHI
HcTopust pa3BUTHA CTEPEOMETPUN KaK
Ha KPII) Hu eIé)i OJIb B aSBIz/ITI/II/I v PO, PEIY EI'S,
100 4 P P 1 Cratl'pan,
COBPEMEHHBIX I/IH)KeHeprIXvI/I math100.ru/ege
KOMITbIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPUHN KaK
Ha KI/I: Hu eI; OJIb B a3BIz/ITI/II/I i POIIL, PEMIY ETS,
101 y p p 1 Cratl'pan,
COBPEMEHHBIX I/IH)KeHepHI)IXVI/I math100.ru/ege
KOMIIBIOTEPHBIX TEXHOJIOTHI
Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKHU U €€ POJIb B pa3BUTUU PO, PEITY EI'S,
102 Y pOI> B P 1 CratTpax,
COBPEMEHHBIX I/IH)I(eHepHBIXVI/I math100.rufege
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

MaremMaturka: aredpa v Hayajaa MaTeMaTHYEeCKOro aHaJln3a, FTEOMETPHSL.
I'eometpus, 10-11 xnaccwl/ Atanacsu JI.C., byty3os B.®., Kagomues C.b. u
npyrue, AkuuonepHoe odiectBo «M3aarensctBo «lIpocBemienre»
METOANYECKHUE MATEPHAJIBI 1JISA YUUTEJIA

https://math-ege.sdamgia.ru/pali1, PEIITY EI'3, Cratl'pan, math100.ru/ege

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

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