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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 Kypcea «I'eomerpusk» Ha yriryOiaéHHOM
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 NPEACTABICHUA O T€OMETPUU KaK 4acTH MUPOBOM KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M 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;

(dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHUpPE MHOIOTPAaHHUKM M Te€jla BpalleHUs, KOHCTPYUPOBATb 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 TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

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,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO 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,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON padoueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM 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  ycioBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, OO€CNeYuTh YIiyOJIEHHOE
U3Y4YEHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHoro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YUYEHUS MAaTEMaTUKU 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 Henenio), 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
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
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, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroronansHOE IIPOECKTUPOBAHUE.
[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
JBYI'PaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB UM CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukKoB, 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 nupamuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpasap, KyO0. IlpeacraBieHue O MpaBUIBHBIX MHOTOIPAHHUKAX: OKTadp,
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.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
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  BekTOopaM. IIpsiMoyrosibHas  cucremMa  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:
MWIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmomoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KkoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIIMHIAPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U 1mapoBoOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapaymienbHO M NEPHEHAMKYJSIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEYCHUS 11apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mOpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOIO YMHOXeHUs. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKEHUS B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OTtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapalielbHbIA TEPEHoC,
LCHTpaJbHAasl CUMMETpPUS, 3€pKAJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

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,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MTPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW 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(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI 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 y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIICCTBECHHBIC 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 YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

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
CaMOCTOSITENIbHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
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;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHNUS O €T0 PA3BUTUU 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 XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

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

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

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,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

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 paboOT, JOroBapuBaThcs, OOCYX AAaTh MpOIECC M pe3ylibTaT paboThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJIHATH CBOK YacTh 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 kxonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pElIeHNH 337a4 ¥ IPOBEACHUU MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
T€OMETPUYECKHX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN 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,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo0);

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) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BU/JI 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 MAaTEMaTUYECKUX OTHOLICHUWA U
HaXO0XJICHUE TCOMETPUYECKHX 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
yepTexax U pUCYHKax;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJTU3UPOBATh peajbHbIE CUTYyalluU, MPUMEHSITh U3yYCHHBIC MOHSATUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cOopMyIMpOBaHHOU
npoOIeMbl, MOJAEIUPOBATh peajbHBIE 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
COCTAaBHOM YacTu (hyHIAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyyaromuiicss HayquTCs:



cBOOOJHO OMNEPUPOBATH MOHATHSAMH, CBA3aHHBIMU C LHUJIMHAPUYECKOH,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOy YEHUS;

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€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOIHO OIEPUPOBATh MOHATHUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKMCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydaeMble (QUIYpbl, BBIIOJIHATh (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTyp: BHUI CBEpXy, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peniaTb r€OMETPUYECKUE 3a1a4/ HA BBIUMCIEHUE YIJIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
[apaJyIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpalllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (PAaKThl ISl PELICHHUS CTEPEOMETPUUYECKHUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NMPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOM (hopMme;

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

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYITUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
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

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudgposbie)
n/n NMPOrpamMMbl Bcero Oﬁl{Tpo.]ILHLIe pﬁaKanecKue oOpa3oBaTejibHbIE
padoTbl padoThI pecypes
1 BBe/ieHIE B CTEPEOMETPHIO 23 1 https://m.edsoo.ru/7f4218be
9 B3anMHOe paconokeHue IpsMbIX B 6 1 https://m.edsoo.ru/7f4218be
MIPOCTPAHCTBE
3 [MapaienbHOCTh IPSAMBIX M IUIOCKOCTEH B 8 https://m.edsoo.ru/7f4218be
MIPOCTPAHCTBE
4 [MeprieHAMKYIAPHOCTD MPSIMBIX K o5 https://m.edsoo.ru/7f4218be
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VB 1 paceTosHmA 16 1 https://m.edsoo.ru/7f4218be
6 Miororpa I 7 1 https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
7 BexTops! B mpocTpaHcTBE 12
8 [ToBTOpeHmEe, 06001IEHNE U CHUCTEMATH3AIUS 5 9 https://m.edsoo.ru/7f4218be
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 6 0



https://m.edsoo.ru/7f4218be‌​
https://m.edsoo.ru/7f4218be‌​
https://m.edsoo.ru/7f4218be‌​
https://m.edsoo.ru/7f4218be‌​
https://m.edsoo.ru/7f4218be‌​
https://m.edsoo.ru/7f4218be‌​
https://m.edsoo.ru/7f4218be‌​
https://m.edsoo.ru/7f4218be‌​

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ IpOrpaMMEI Beero KOﬁHTpOJILHLIe H%aKanecKne 0BPA30BATETbHBIE
padoThI padoTbI pecypesi
1 AHATHTHIECKAS TEOMETHA 15 1 https://m.edsoo.ru/7f4218be
5 [ToBTOpeHue, 0600IIEHUE U 15 1 https://m.edsoo.ru/7f4218be
crucTeMaTu3alus 3HaHUI
3 OBbEM MHOrOrpaHHIKa 17 1 https://m.edsoo.ru/7f4218be
4 Tena spamerus 24 1 https://m.edsoo.ru/7f4218be
5 [Tnomany MOBepXHOCTH U OOBEMBI 9 1 https://m.edsoo.ru/7f4218be
KpPYTJIBIX TEJ
6 i ar— 5 1 https://m.edsoo.ru/7f4218be
7 [ToBTOpEeHue, 0000IICHUE U 17 2 https://m.edsoo.ru/7f4218be
crucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 8 0

I[TPOTPAMME



https://m.edsoo.ru/7f4218be‌​
https://m.edsoo.ru/7f4218be‌​
https://m.edsoo.ru/7f4218be‌​
https://m.edsoo.ru/7f4218be‌​
https://m.edsoo.ru/7f4218be‌​
https://m.edsoo.ru/7f4218be‌​
https://m.edsoo.ru/7f4218be‌​

ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTtejibHbIE

pecypchl

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, HapajlleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

https://m.edsoo.ru/7f4218be

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUsS] HA PUCYHKE
TJIOCKOCTH, MTAPAJIICITBHBIX TIPSIMBIX
(OTpe3KOB), cepeIMHbI OTPE3Ka

[TonsTHA: NEpeceKaroIuecs MIOCKOCTH,
NePECEeKaroIINecs MpsiMasi U IIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

[TonsTHA: EpeceKaroIuecs MIOCKOCTH,
NePEeCeKaroIINecs NpsiMasi U IIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0HEKTOB
MHororpaHHuKu, U300paKeHUE
MIPOCTEHIINX TPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIS
CIICICTBUS 3 HUX

https://m.edsoo.ru/7f4218be

https://m.edso0.ru/7f4218be

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HUX. CrocoOsl 3a1aHus



https://m.edsoo.ru/7f4218be‌​
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10

11

12

13

MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603Ha4YeHUS IPSAMBIX U TIOCKOCTEH

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepecedeHus
IIOJIyYEHHBIX IJIOCKOCTEN. PackpaimBanue
MIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETAMU

N306paxkenne ceyeHunit mupamuibl, Kyda u
MIPU3MBI, KOTOPBIC ITPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpalnBanme
MIOCTPOCHHBIX CEYCHU Pa3HBIMU LIBETAMU

N3o06paxenune ceyeHunit mupamuibl, Kyda u
MIPU3MBI, KOTOPBIC ITPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpalmBanme
MTOCTPOCHHBIX CEYCHH Pa3HBIMU [IBETAMHU

N3o06paxkenne ceyeHuit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uX
pé6pa. N3o0pakeHue nepeceueHust
MOJTy4YEeHHBIX TUIOCKOCTel. PackpammBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

https://m.edsoo.ru/7f4218be

https://m.edsoo.ru/7f4218be

14

15

16

17

Mertoa cnesoB AJist MOCTPOEHUS CeUEHUM

Meton cieoB U1l IOCTPOEHUS CEUEHUM.
CBolicTBa nepeceyeHnii NpsIMbIX U
IIJIOCKOCTEN

Meton cieoB U1l IOCTPOEHUS CEUEHUM.
CBolicTBa nepeceyeHnii NpsIMbIX U
IIJIOCKOCTEN

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTen(eI‘/'I U 3aI1MCh 111aroB
MOCTPOCHHS

https://m.edsoo.ru/7f4218be
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18

19

[Toctpoenue ceuenuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aUCh 11aroB
MIOCTPOEHUS

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTEKEW U 3aIuCh I1aroB
MIOCTPOEHUS

20

21

22

23

[Toctpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEMN U 3aMUCH 1IaroB
MIOCTPOEHUS

[ToBTOpenue manumerpun: Teopema o
IIPOIOPLIMOHANIbHBIX oTpe3kax. [lonobue
TPEyroJIbHUKOB

[ToBTrOopenue mianumerpuu: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexkax. McTopus pazButus
MJITAHUMETPUU U CTEPEOMETPUH

KonrtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/7f4218be

24

25

B3anMHOe pacnionoxeHue npsMsIx B

IMPOCTPAHCTBC. CKpCI_I_[I/IBaIOIJ_II/IeCH MpsMBIC.

[Ipu3HaKy CKpenMBarOMUXCS MPSAMBIX.
[TapautenpHbIE IPSIMBIE B IPOCTPAHCTBE

TeopeMa 0 CylecCTBOBAHUH U
€AMHCTBEHHOCTH IPSIMOM MapajuIeIbHON
JAHHOM NPAMOU, IPOXOASILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU
npsAMoi. Jlemma o nepeceyeHun
MapajuIeIbHbIX MPSMBIX INIOCKOCTHIO

https://m.edsoo.ru/7f4218be

26

[TapamtenbsHOCTB TpeX MpsAMBIX. Teopema o
TpEX MapauIeIbHBIX OpAMBIX. Teopema o

https://m.edsoo.ru/7f4218be
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CKpCHIMBAOMINUXCA MTPSAMBIX

27

28

29

30

31

32

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapaylIeIbHOTO MPOEKTUPOBAHUSI.
N3o6pakenue pa3HbIx Guryp B
napayuiebHON MPOEKINH

enTpanbHas npoekus. Yrou ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEX1y IPSIMbIMU

3aayn Ha JOKa3aTeNbCTBO M HCCIIEI0BAaHUE,
CBSI3aHHBIC C PACIIOJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

[ToHsTHA: TapauIeIEHOCTD MPSIMON 1
TUTOCKOCTH B mpocTpancTse. [Ipu3nak
NapauIeIbHOCTH MPSIMOH M TUIOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U
IJIOCKOCTH

I'eomeTprueckue 3a7aun Ha BEIYUCIEHNE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U MJIOCKOCTEN B
IIPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOAAILErO Yepes
JAHHYIO IIPSIMYIO Ha 4epTekKe U
[apajuIeIbHOTO APYrou npsMon. Pacuér
OTHOILIEHUH

https://m.edsoo.ru/7f4218be

https://m.edsoo.ru/7f4218be

https://m.edso0.ru/7f4218be

33

34

35

[TapamenpHas npoeKnns, IPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHM KyOa u
napaenenumnena. CBoiicTBa
napajuieJienumneaa 1 Ipu3Mbl

[TapannensHele ockocty. [IpusHaku
MapaJUIEIbHOCTH JBYX IUNIOCKOCTEN

Teopema 0 mapajIeIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASIIEeH
yepe3 TOUKY, He TPUHAAIEKAITYIO TaHHOU

https://m.edsoo.ru/7f4218be
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IJIOCKOCTHU U CJIEJICTBUA U3 HEE

36

37

38

39

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
HapajyIeIbHOCTU NPSAMBIX NI€pECeUeHUs Ipu
[IEPECEUEHUH JIBYX MTapaljIeNIbHbIX
IJIOCKOCTEH TpeThe

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapajijIeIbHBIX MPSIMBIX,
3aKJIIOUEHHBIX MEX]Ty MapasieIbHBIMU
IIJIOCKOCTSIMU; O TIEPECEUYEHUH TIPSIMOI C
JBYMsI APAILIEIIbHBIMU TJIOCKOCTSIMH

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
HPSIMOYTOJIbHOT'O TPEYTOJIbHUKA

https://m.edsoo.ru/7f4218be

https://m.edsoo.ru/7f4218be

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napajesenumnena

41

42

43

44

Brruucnenue aimH OTpe3KOB B KyOe u
MPSAMOYTOJIBHOM ITapajulesIeuIle1e

IlepneHIUKyYIAPHOCTH NPSAMON U MIOCKOCTH.

[Ipu3Hak nepneHauKyJISIpHOCTH IPSIMOU U
IIJIOCKOCTH

IlepneHIUKyYIAPHOCTH NPSAMON U MIOCKOCTH.

[Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IIJIOCKOCTH

TeopeMa 0 CyleCTBOBAHUH U
€AMHCTBEHHOCTH IPSIMOM, MPOXOAAIIEH
4yepes3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

https://m.edsoo.ru/7f4218be

45

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
IMpsIMBIC B MHOI'OI'paHHUKaXxX

46

[1nockocTH ¥ IepHeHANKYISIPHbIE UM
MpsIMbIe B MHOTOTPAaHHHUKAX



https://m.edsoo.ru/7f4218be‌​
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[Iepnennukymnsap u HaknoHHasd. [loctpoenue

47
HEepIEHIUKYJIApa U3 TOYKU Ha MIPSIMYIO
48 [Neprienaukynsp u HakIoHHast. [ToctpoeHue https://m.edsoo.ru/7f4218be
NEPIEHANKYIIApa U3 TOYKU Ha MPSIMYIO
49 Teopema o Tpéx nepneHauKypax (npsmas
u oOparHasi)
50 Teopema o Tpéx nepneHAUKyIsApax (mpsmas
u oOpartHas)
ol VYroa Mexay CKpeluBaoIIUMHUCS IPSIMbIMU
50 [Tonck nmeprneHANKYISIPHBIX TPSIMBIX C
MIOMOILBIO NEPIIEHIUKYJIIPHBIX INIOCKOCTEH
https://m.edsoo.ru/7f4218be
53 OpTOroHajibHO€ MPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,
54 MPAaBUIBHON MUPAMHUIBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
[Toctpoenue ceuennii kyda, MIpU3MBlI,
55 MPAaBUIBHON MUPAMHUIIBI C TOMOIIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMmeTpus B IPOCTPAHCTBE OTHOCHTEIHHO
56 wiockoctu. [Inockoctu cummeTpuit B
MHOTOTpaHHHKaX
57 [Tpu3Hak neprneHIuKyISIPHOCTH TPSMOI 1 https://m.edsoo.ru/7f4218be
TUTOCKOCTH KaK CIIEJICTBUE CHMMETPUH
58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOSIHUN OT TOYKH JI0 TUIOCKOCTH
59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOSTHUN OT TOYKH JI0 TUIOCKOCTH
CriocoObl OIyCTHTh MEPIIEHAUKYIISIPBI:
Y PHICHAIYJIAD . https://m.eds00.ru/7f4218be
60 CUMMETPHS, CABUT TOYKH I10 TapaJIJICITHbHOM

MPpAMO
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61

62

63

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHE PACCTOSIHUN

Kontponbnas padota "B3zanmuoe
PacCIONIOKEHUE MPSIMBIX U INIOCKOCTEN B
npoctpaHctae"

[ToBTOpEHME: yroy Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJbHUKE, TEOpEMA
KOCHHYCOB

64

[ToBTOpEHME: YTOI MEKITY
CKpEUIMBAIOIINMUCS IPSIMBIMU B
MPOCTPAHCTBE

https://m.edsoo.ru/7f4218be

65

66

67

I'eomeTprueckne METObI BBIYUCIICHUS yTia
MEXly IPSIMbIMU B MHOI'OTPAaHHHUKaX
JiByrpansblii yroia. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOIO yria
IlepnenqukynspHele miaockoctd. CBoiicTBa
B3aMMHO NEPIEHAUKYJISIPHBIX INIOCKOCTEN

68

69

70

[Ipu3Hak nepneHaAuKyISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
IIepECEUEeHMS ABYX IIIIOCKOCTEN
MEPIEHIUKYIISPHBIX TPEThEU IIIOCKOCTH
[IpsiMoyTobHBIN Mapasuienenunesn; Kyo;
M3MEPEHMUS], CBOMCTBA PSIMOYTOJIBHOTO
napajuiejenumena

TeopeMa 0 nMaroHany nNpsIMOYTrOJIbLHOTO
napauIeJICNUIEeNa U CICICTBUE U3 HEE

https://m.edsoo.ru/7f4218be

71

CTCpCOMeTpI/I‘{eCKHG " NPpUKIIaIHBIC 3a/1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MPpsAMBIX U IIJIIOCKOCTH

72

IloBTOpEHME: CKPELIMBAIOLIUECS NPSMBIE,
napajJiesIbHble INIOCKOCTH B CTaHAAapPTHBIX



https://m.edsoo.ru/7f4218be‌​
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MHOT'OrpaHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIMBAOIINXCS MPSAMBIX, PACCTOSIHHUE

https://m.edsoo.ru/7f4218be

73
MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUsAX

74 PaccrosiHME OT TOYKH 10 INIOCKOCTH,
paccTosiHue OT NPSMOM 10 IIIOCKOCTH
Brruncnenue paccTosHUN MEX T

y

75 CKPEILMBAIOIIUMUCS IPSIMBIMU C IIOMOILBIO
MEPIEHIUKYIISIPHOM III0CKOCTH
TpéxrpaHHblil yroi, HEpaBeHCTBA IS
TpexrpaHHbixX yrioB. Teopema ITudaropa

76 ’
TEOPEMBI KOCUHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yIJIa

77 DneMeHTHl CPepruIecKoil TeOMETPUH:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78 KonTtposnbHast pabota "Yrisl U paccTostHUS"

79 Cucremaru3zaiys 3HaHUH "MHOTOrpaHHUK U https://m.edsoo.ru/7f4218be
€ro 2JIeMEHTH!"

80 [Inpamnpa. Buael nupamun. IpaBunbHas
nupamuia

81 ITpusma. [IpsiMast 1 HaKJIOHHAs IPU3MBI.
[IpaBunbHas npusma

82 [IpsiMolt napannenenunen, NpsMOyTrOIbHBINA
napasenenunes, Kyo

83 Beimykiibie MHOTOrpaHHUKH. Teopema https://m.edsoo.ru/7f4218be
Olinepa
Boinykiible MHOrorpaHHuku. Teopema

84 Olinepa. [IpaBunpHbIE U TOTYNIPaBUIIbHBIE
MHOTOTPaHHUKHU

85 Kontponbnas pabora "MHuororpanHuku"
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IlonsTue BCKTOpAa HaA IIJIOCKOCTHU U B

https://m.edsoo.ru/7f4218be

86 1
MIPOCTPAHCTBE
87 CymMma BEeKTOpOB 1
https://m.edsoo.ru/7f4218be
88 Pa3znocTs BekTOpOB 1
89 [TpaBuso mapamienenurnena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Paznoxenue BekTopa 1o 6asucy Tpéx 1
BEKTOPOB, HE JISKAIIUX B OAHOH MJIOCKOCTH
92 CkansipHOe pou3BeICHUE 1
93 Behruricienue yriia Mex 1y BEKTOPaMu B 1 https://m.edsoo.ru/7f4218be
MIPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
. https://m.edsoo.ru/7f4218be
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 IIpocreiimue 3a1a4u ¢ BEKTOPAMH 1
. https://m.edso0.ru/7f4218be
97 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1
98 O06o0muIeHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O06o0mieHne 1 cucTeMaTu3aIys 3HaHuH 1 https://m.edsoo.ru/7t4218be
100 WroroBas koHTpoJIbHAs paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O06o0mIeHne 1 cucTeMaTu3aIys 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema Ypoka Beero K()HTp()ﬂ],HLIe HpaKanecKHe 06pa30BaTeJILHLIe
padoThbI padoThI pecypcbl
1 [ToBropenue tembl "KoopauHaTel BeKTOpa 1 https://m.edsoo.ru/7f4218be
Ha TJIOCKOCTH U B MPOCTpaHCTBE"
2 [ToBTOpenue Temsl "CkaiispHOE 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncinenue yria 1
MEXIy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TIPSIMO, 1
IPOXOJsIIel yepe3 JBe TOUKu"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe mpousseneHne 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IpOorpaMMHUpPOBaHUE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMUPOBaHKE
10 AHanuTHYeCKHe METO/Ibl pacuéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaMTUYECKHE METO/IbI pacyéra yria 1
MEX]y TNIOCKOCTSIMU B MHOTOTpaHHHUKaX
12 ®opmyJsia pacCTOSHUSI OT TOUKH J10 1
IJIOCKOCTH B KOOpJIMHATaX
13 Haxoxnenue paccTosHUN OT TOYKH 10 1
TJIOCKOCTH B KyOe
14 HaxoxeHue paccTosIHUM OT TOYKHU 110 1



https://m.edsoo.ru/7f4218be‌​

IIJIOCKOCTH B IIPABUJIBHOW NMUPAMU/JIE

15

16

KontponbHas pabora "Ananuruueckas
reomerpus"

CedeHunss MHOIOIpaHHUKOB: CTaHJapTHbBIE
MHOTOTpaHHUKHU

17

18

19

20

Ceuenuns MHOI'OI'PAHHUKOB: METO/ CJIICI0OB

CedeHusi MHOTOTPAaHHUKOB: CTaH/IapTHHIE
MIJIOCKOCTH, TIEPECEYCHUS IPSIMBIX U
IUIOCKOCTEH

[TapasnenpHble IPAMBIE U TIIOCKOCTH:
napajujieiabHble CEYEHUs
[TapannenbHble NpsAMbIE U IIJIOCKOCTH:
pacu€T OTHOLIECHUI

21

22

HapaJIJIeJII)HBIe IMPAMBIC U ITIJIOCKOCTH: YTI'JIbI
MCKAY CKPCHIMBAOIIUMHUCA TIPAMBIMHA

[lepnenauKyIsIpHBIE IPSAMBIE U INIOCKOCTH:
CTaHJApTHBIC MTApbl MEPIEHANKYIIPHBIX
IIJIOCKOCTEH U MPSMBIX, CAMMETPUH
MHOT'OI'PAHHUKOB

23

24

[lepnennukymnsipHbIe NPSAMBIE U IUIOCKOCTH:
TEeOpeMa O TPEX MEPIEHANKYJIIIpax
[TeprieHauKyISIpHBIE IPSIMBIE U TUNIOCKOCTH:
BBIUMCJICHMS VTUH B MHOTOI'PaHHUKAX

25

26

27

[ToBTOpEHUE: MIIOMIATU MHOTOYTOJIBHUKOB,
(bopMyITBI JI7Is TUTOMIAEH, COOOpaKEHUS
mog00ust

[ToBTOpEHUE: MIIOIMIATU MHOTOYTOIBHUKOB,
(bopMyITBI 1715 TUTOMIAEH, COOOpaKEHUS
noooust

HOBTOpeHI/IeZ mjIomaanu MHOIOyroJIbHUKOB,
(bopMyITBI 1715 TUTOMIACH, COOOpaKEeHUS
noxooust




28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
IUTOINAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHUSI MOJ00uS

29

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
IUTOIAH TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHUsI MOJ00us

30

KonTtponsnas padora "I[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUSI
MHOTOTPaHHHUKOB"

31

32

O61ém Tena. OOBEM MPSIMOYTOIBEHOTO
napaJuieenuneaa

3anauun 00 yaBOEHHH Ky0a, O KBaJpaType
Ky0a; O TPUCEKIIUHU yTia

33

34

35

CrepeomeTpHyeCcKHe 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSAMOYTOJIBHOTIO
napaJsenenuneaa

IIpuknagnele 3a1auu, CBI3aHHBIE C
BBIYHCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napajuiesienuIena

O06BEM npsMOi IPU3MBI

36

37

CrepeoMeTpHuuecKre 3aJaul, CBSI3aHHbIE C
BbIUUCIIEHHEM 00BEMOB IPSIMOM MTPU3MBI

[IpuxnagHblie 3a1auu, CBsI3aHHbIE C
00BEMOM MPSIMON MTPU3MBI

38

Boruncnenue 060bEMOB Tel ¢ TOMOIIbIO
omnpenenénHoro uHTerpana. O0bEM
HAKJIOHHOM MPU3MBI

39

Brrancienne 006EMOB TET ¢ TOMOILBIO
onpenenéHHoro uaTerpaiga. Oobém
HI/IpaMI/I,Z[I:I

40

®opmyna 06béMa mupamuiel. OTHOIIEHHE
00bEMOB MUPAMHU/T C OOIITUM YTIIOM




dopmyna 06béMa nmupamuibl. OTHOIIEHHE

41
00bEMOB IMUPAMHU/T C OOLITUM yTIIOM

42 CrepeomMeTprYECKHE 3a/1a4u, CBSI3aHHBIE C
00bE€MaMK HAKJIOHHOW MTPU3MBbI

43 CrepeomeTpuyiecKkue 3aj1auu, CBI3aHHbIE C
00BbEMaMK TUPAMHIBI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", cBA3aHHLIE ¢ 00BEMOM HAKIOHHON

b

MIPU3MBbI

45 [Tpuknagueie 3agaun 1Mo Teme "O0bEMBI
Ten", CBsI3aHHBIC ¢ 00BEMOM MUPAMHUJIBI

16 [Ipumenenue 00bEMOB. BeruncieHue
pacCTOsIHUS JI0 TUIOCKOCTH

47 KonTpomnpHas padora "O0beM
MHOTOrpaHHuKa"
HunuHapuyeckass HOBEPXHOCTb,

48 00pa3yronxe MUITHHIPUISCKON
MOBEPXHOCTHU

49 Humuuap. [IpsMoi KpyroBon HUIMHIP.
Inomaae MOBEpXHOCTH LWJIMHAPA

50 Konnueckas moBepXHOCTh, 00Opa3yroire
KOHHYECKOU moBepxHocTU. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,
napajuieIbHOMN MIOCKOCTH OCHOBAHUS

52 Yceuénnslit konyc. M300pakeHre KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH H IMTOJTHOM
MOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOY MOBEPXHOCTHU U MOJTHON
MMOBEPXHOCTH KOHYCA

55 CrepeomMeTprYECKHE 3a/1a4l HA

JA0Ka3aTCJIbCTBO M BBIYUCICHUC,




MIOCTPOEHUEM CEUECHUM LIMJIMH]IPaA, KOHYCa

56

CrepeomeTpuyuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MIOCTPOEHUEM CEUCHUM LIMIIMH]IPaA, KOHYCa

57

58

[Ipukiianueie 3a7a4n, CBsI3aHHbBIE C
ATUHAPOM
[Ipuknagabie 3a1a41, CBSI3aHHBIE C
HAJTUHAPOM

59

60

Cdepa u map
[lepeceuenue chepsl u mapa ¢ MIOCKOCTHIO.

Kacanue mapa u cepsl miockoctsio. Bun
U U300pakeHue 1apa

61

Ilepecedenue cdepsl U mapa ¢ MI0CKOCTHIO.
Kacanue mrapa u cepsl miockoctsio. Bun
U n300pakeHue 1mapa

62
63

VYpaBuenue chepsl. [Inomans chepst u eé
yacTeu

Cummetpus cdepsl 1 mapa

64

65

CrepeomeTpryuecKue 3a1a4u Ha
JTOKA3aTEeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoit 1 mapoM, IOCTPOSHUEM UX
CEYEHUH TIIOCKOCTHIO

CrepeomeTpuueckue 3a1a4u Ha
JA0Ka3aTeJIbCTBO U BBIYMCJIICHHUE, CBA3aHHBIC
co chepoii 1 mapom, MTOCTPOCHUEM UX
CeYeHNH MIO0CKOCTHIO

66

[Ipuknannbie 3a1a4uu, cBsi3aHHBIE CO cepoit
U II1apoM

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUNCJIICHUSA B Opr)KHOCTI/I, CTaHIIapTHBIe
monoous

68

PaznuuHpie KOMOMHAITMHY TEJ BpallleHUs U




MHOI'OIrpaHHUKOB

69

70

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"
3agauu o Teme ""Tena u MOBEPXHOCTH
BpaiueHus"

71

72

KonTtponbHast padora "Tena 1 moBEpXHOCTH
BpaieHus"

O0BeéM munuHapa. Teopema 06 00bEME
IPSIMOTO ITUJTHH]IPA

73

Brrunciienne 00bEMOB TeIT C IIOMOIIBEO
onpenenéHHoro uuterpaiga. OobpéM KoHyca

74

75

[Tnomaau 60KOBO 1 TOTHOM MOBEPXHOCTH
KOHYyca

CrepeoMeTpHUueCcKUe 3a]]a4l, CBI3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIMJIMHAPA, KOHYCa

76

77

78

[Tpuknanueie 3anaun mo Teme "OO0bEMBI U
IJIOIA M TOBEPXHOCTEN Tet"

OO0béM 11apa U MapoOBOTO CEKTOPA.
Teopema 06 06nEme mrapa. [Tnomans
cdepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BBIUKCIIEHUEM 00BEMOB 11apa,
[IIApPOBOTO CErMEHTA U IIAPOBOTO CEKTOPa

[Mpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa u
miomaaso cepbl. COOTHOMIEHUS MEKITY
TUIOMIA/IIMU TTOBEPXHOCTEN M 00bEMaMuU
MMOJOOHBIX TEN

79

[TogoOHBIE TENTa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100Uu.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00BEMOB TEJ U IUIOMIACH
MMOBEPXHOCTEN




80

81

82

83

KonTponsHas padora "[Tnomaam
MOBEPXHOCTH M 00BbEMBI KPYIJIbIX Ten"

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBuxenwus u paBeHCTBO uryp. Odmue
CBOMCTBA IBW)XCHUU

Bupl nBukeHuid: napajuieIbHbIA EPEHOC,
[EHTpaIbHAs CHMMETPHS, 3epKaTbHAS
CUMMETpPHUS, TOBOPOT BOKPYT MPSIMOM
[IpeoOpazoBanus noxoowus. [Ipsmas u
cthepa Diinepa

84

85

86

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha IPUMCHCHUC
JBHXXCHUA

KonTponpHas padora "BekTops! B
npocTpaHcTBe"

Ob6o6muaromiee nopropeHue 11 noHsATUi U
MeTo10B Kypca reomerpun 10—-11 kmnaccos,
cucreMaTtu3anus 3HaHuii: "[lapannensHOCTh
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHCcTBe"

87

88

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo/10B Kypca reomerpun 10—11 knaccos,
cUCTeMaTH3alus 3HaHui: "BeKkTopsl B
npocTpaHcTae”

Ob6o6maroriee noropenue 11 noHsTHit 1
MeTo/10B Kypca reomerpun 10—11 kmaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTBe"

89

90

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cuctemarusaius 3Hanuil: "Oo6bem
MHOIOrpaHHHKa"

O6o06matomee moBTopenue 11 mousTHi 1
MeTo/10B Kypca reomerpun 10—11 kmaccos,




91

cucreMaTusanus 3Haui: "Oo0beM
MHOTOTpaHHUKA"

O6o06matomee moBTopeHue 11 moHsITHI 1
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucrteMarusanus 3Hagui: "Inomaan
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TeNn"

92

93

Ob6o6maromee noropenue 11 noHATH 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucreMaruzanus 3Hanuit: "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

Wrorosas koHTpoJibHAs paboTa

94
95

HToroBast KOHTpoOJIbHAsS paboTa

[ToBTOpEHME, 0000IICHUE 1
cucTeMaTu3alus 3HaHui

96

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOJib B Pa3BUTUH COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHH

97

98

HcTopust pazBUTHS CTEPEOMETPUM KAK
HayKH U €€ pOoJIb B Pa3BUTUU COBPEMEHHBIX
VWHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT UM

Hcropust pa3BUTHS CTEPEOMETPUM KAK
HayKH U €€ pOoJib B Pa3BUTUN COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

99

100

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOoJIb B Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT UM

Wcropus pa3BuTus CTEpeOMETPUH Kak
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX




WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOoJib B Pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHH

101

Hcrtopus pazButus crepeoMeTpun Kak

HAyKH U €€ POoJib B PA3BUTHUU COBPEMEHHBIX 1
WHXEHEPHBIX U KOMITBIOTEPHBIX

TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

102




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI JIS1 YYHEHUKA

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
I'eometpus, 10-11 kmaccel/ byty3os B.®., [Ipaconos B.B. ox penakueit
CanoBuuyero B.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBenienue

* Maremaruka: anredpa 1 Hadajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
['eomeTpus, 10-11 knaccel/ IToropesnos A.B., AkiinonepHoe o0111eCTBO
«3narenbctBo «IIpocBemeHue

* Marematuka. Anre6pa u Hauajga MaTeMaTH4eckoro aHanusa, 10 kimacc/
Mep3snsik A.I'., Homuposckuii JI.A., [TonskoB B.M.; nox penaxkuuei
[Tononsckoro B.E., O6miecTBo ¢ orpaHn4eHHOM OTBETCTBEHHOCTHIO
N3natensckuii ientp «t BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO
«3narensctBO «lIpocBemenne»

* Maremaruka. ['eomerpus, 11 knace/ Mepsmsk A.I'., Homuposckuit 1. A.,
[TonsixkoB B.M.; mox penakuueii [logonsckoro B.E., O6miecTBo ¢ orpaHnYeHHOM
oTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®y; Axunonepnoe
obmectBo «M3naTenscTBO «IIpocBeienne»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
Jnnaktrnaeckuit Marepuan no reomerpun 1 10 kiacca

JunakTudeckuii MmaTepuan rno reomerpuu s 11 kiacca
N3yuenue cloxKHBIX TeM Kypca airedpsl B cpenneit mkosne, 1. . Ounbke, H.H.
JIucHUuyK...

I'eometpust 10 u 11 knace k yueonuky JI.C. Atanacana, b.®.byry3osa...

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
UHTEPHET
https://m.edsoo.ru/7f4218be
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