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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  JIOTMYECKOE  MBIIUICHHE,  (QopMUpyeMOe  TpH  U3YYCHUU
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 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,
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 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 TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
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
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
JBYI'PaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB UM CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BEpTKa 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
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.

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(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk 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 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(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, 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:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXJy MOHATUAMH, (POopMyITUpOBaTH
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;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
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
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



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;

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 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.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS 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 MCIOJIb30BATh MPEUMYILECTBA KOMAHIHOW U WHAMBUAYaJIbHOU
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 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 CBOOOZHO OMEpUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPUH  TIPU
pElIeHNH 337a4 ¥ IPOBEACHUU MaTeMaTHYECKUX PACCyKICHUM;

e IPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MPU PEIICHUU
T€OMETPUYECKHX 3a]1aY;

e KJTaCCU(UIIMUPOBATh B3aUMHOE PACIOJOKEHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHSATHUSMH, CBSI3aHHBIMA C  yIJlaMd B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOTHO OTIEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TMpuU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATH ~ MHOTOTPAHHHMKH,  BbIOMpass ~ OCHOBAHHS IS
KJaccuukanuu;

e CBOOOZHO  OMNEPUPOBATH  TOHATHSAMHU, CBA3AHHBIMU C  CEUCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBIIOJIHATH NapaJLIENbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
¢buryp Ha IIOCKOCTb, BBIMIOJIHATH U300paKeHHs (GUTYpP Ha MIIOCKOCTH;

e CTPOUTHh CEYEHHUS MHOTOTPAHHHUKOB Pa3JIUYHBIMU METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH IJIOIIAIM TOBEPXHOCTEN MHOIOTPAaHHUKOB (IIpU3Ma, MUPaMHJIa),
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HopMyT;

¢ CBOOOJTHO OINEPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOZHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBIIIOJIHATD ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM Ha JOKAa3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE T€OMETPUYECKUX BEIUYMH, HNPUMEHSSI WU3BECTHBIE METOIbI
IIPU PELICHUM MAaTEMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

e IPUMEHSATh  IPOCTEUIINE MPOrPaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MpPEOOpPa3OBbIBATH U HHTEPIPETHPOBATH HH(OOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IPUMEHSTH  MOJYYEHHbIE 3HAHUA HA TMpaKTUKe: CpaBHUBATH U
aHAIM3UPOBATh PEAbHBIE CUTYAlMH, MPUMEHATh HU3yYECHHbIEC MOHSATHUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaTh4yeckKu  CcPOopMyIHpPOBAHHON
npo0JyieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiacca oGyyaronuiicss Hay4uTCs:



¢ CBOOOJTHO OIEPUPOBATh MOHATHUSMH, CBA3aHHBIMH C MHJIMHAPUYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOy YEHUS;

e OTIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C TEJIAMHU BPAILLCHUS: LWIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacro3HaBaTh TeJa BpalieHus (IIIMHAP, KOHYC, cdepa U map) u 00bACHATD
CHI0COOBI MOTYYCHHsI TEJ BpaICHHS;

e KJIaCCU(UIMPOBATh B3AUMHOE PACIOJIOKEHHE CPephl U MIOCKOCTH;

e BBIUHUCIISITh BEJIMYUHBI SJEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

¢ CBOOOJTHO OIEPUPOBATH MOHATHIMH, CBA3aHHBIMH C KOMOWHAIUSIMHU TeEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IUIOIIAIIMHU MOBEPXHOCTEN M 00bEMaMu
ITOTO0OHBIX TEN;

e M300paxkaTh HW3y4yaeMble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TIJIOCKUE
YEepTE)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTyp: BHUI CBEpXy, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

e U3BJIEKATh, WHTEPIPETHPOBATH W MpeoOpa3oBbIBaTh HH(MOpPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

e BBIIOJIHSATH ONEpalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIaTh TEOMETPUYECKHE 3aa4l HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;

¢ CBOOOZHO ONEPUPOBATH TMOHATHUAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

¢ BBITIOJHATh M300pa)KE€HUsI MHOTOTPAHHUKOB W TeJl BpallleHHs TMpU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEUEHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEYEHUS ILMIMHIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILUHY ), CEUEHUS 11apa;

* ICNIOJB30BATh METOABl IIOCTPOECHHUS CEUEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



e IOKa3bIBaTh T€OMETPUUECKUE YTBEPIKACHUS;

e IPUMEHATh TEOMETPUYECKHE (aKThl Ui PEIICHUS CTEPEOMETPUUECKUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

epelIaTh 3aJayd HA JIOKA3aTEeJIbCTBO MATEMAaTHYECKHX OTHOLIEHUW H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

e IPUMEHSATh MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYECHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHAJTU3UPOBATH
U OLECHUBATh pPEaJbHbIE CUTyalllH, NPUMEHSATHh H3YyYCHHBIC IOHSTHS,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MaTeMaTH4YEeCKU
c(OopMyIMPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PeabHbIE CUTYyallud Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHATUH U TEopeM, ammapara anreOpbl, pemarhb
NPaKTUYECKUE 3aJlay, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

e UIMETh IMPEACTABICHHUS] 00 OCHOBHBIX 3Tamax pa3BUTUS TEOMETPHHM Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Kontpoapueie | Mpaxkruueckue o0pa3oBaTejbHbIE
padoThI padoThbI pecypeh
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anmnoe pacnosnoxeHue npsMbIX B 5 1
POCTPaHCTBE
3 [TapanienbHOCTh MPSIMBIX U TNIOCKOCTEH B g
POCTPaHCTBE
4 [eprieHAUKYIIPHOCTH MPSIMBIX U o5
IUIOCKOCTEH B IPOCTPAHCTBE
VYriel U paccTosTHUS 16 1
MHororpanHuku 7
BexTopsl B IpocTpaHcTBE 12
3 HOBTOPGHHG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3/jesioB U TeM un¢pposbIie
Ne n/m P Kontpoasnbie | IIpakTuuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
1 AHanuTnyeckass reOMETpHs 15 1
5 [ToBTOpEeHME, 0000IIEHNE 1 15 1
CUCTeMaTH3alusl 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tnomany moBEepXHOCTH U 00BEMBI 9 1
KPYTJBIX TET
6 JIBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEMaTH3aIl1s 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxa Kontpoasnbie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | odpa3oBaTesIbHbIE
padoThbI padoThI
pecypchl
OcHoBHbIE NpaBUiIa U300paKEHUS HA bubnnorexa [HOK
1 PUCYHKE INIOCKOCTH, TApaUICIIbHbBIX 1 https://m.edso00.ru/7f419d08
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[lonsATHA CTEpEOMETpUHN: TOUKA, IIpsIMas, bubnnorexa [HOK
IJIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE https://m.edso00.ru/7f419d08
2 IpaBuJia U300paKEHMsI Ha PUCYHKE 1
IJIOCKOCTH, MapaijIeNIbHbIX IPSIMBIX
(OTpe3KOB), CEpeANHBI OTpE3Ka
[TonsiTust: mepecexarouecs MI0CKOCTH, bubnnoreka [JOK
3 [epeceKaroIuecs npsMas U MIOCKOCTh; 1 https://m.edso0.ru/7f419d08
MOJIyIPOCTPAHCTBO
[TonsiTust: mepecexkarourecs MI0CKOCTH, bubnnoreka [JOK
4 nepeceKaroIuecs npsimasi ¥ miIocKoCTh; 1 https://m.edso00.ru/7f419d08
MOJTyIPOCTPAHCTBO
MHororpaHHuKH, H300paxKeHne bubnnoreka [JOK
5) MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD, 1 https://m.edso00.ru/7f419d08
HECYIIECTBYIOIINX 00bEKTOB
MHororpanHuKH, H300pakeHHne bubnuoreka [IOK
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD, 1 https://m.eds00.ru/7f419d08
HECYIIECTBYIOIUX 00BEKTOB
7 AKCHOMBI CTEPEOMETPUHN U TIEPBHIE 1 bubnuoreka [IOK



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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CJIICACTBHUA U3 HUX

https://m.edsoo.ru/7f419d08

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUSA U3 HUX

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
ciencTBus u3 HUX. CriocoObl 3a1aHus
IPSMBIX U IIJIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U INIOCKOCTEH

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

10

N300paxeHune cedeHuit nmupamuibl, kyoa
Y TIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UxX
p€opa. M3o0pakeHne nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH.
PackpamniiBanue MOCTPOCHHBIX CEYCHUN
pa3HbIMH [IBETaMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

11

N300pakeHue ceueHuil nupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 UX
pEbpa. N3o0paskeHue nepecevyeHus
HOJYYEHHBIX TIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

12

N300pakeHne ceueHuil nmupaMupsl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOAST YEPE3 UX
pE€opa. N3o0pakeHne nepeceueHus
MTOJIYYEHHBIX MIJIOCKOCTEM.
PackpamrBanue NoCTpOEHHBIX CEUEHUI
pa3HbIMU LIBETaMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

13

N3o00pakeHne ceueHni mupaMu/ibl, Kyoa
Y TIPU3MBI, KOTOPBIC TTPOXOJIAT Yepe3 UxX

bu6mmoreka [IOK
https://m.edsoo0.ru/7f419d08
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p€6pa. M3o0pakeHne nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH.
PackpamniiBaHue MOCTPOCHHBIX CEYCHUN
pa3HBIMU [IBETAMH

bu6mmoreka [IOK

14 MeTon crefoB it MOCTPOCHHSI CEYCHHI https://m.eds00.ru/7§419d08
Merton cnenoB sl TOCTPOEHUS bubnuorexa [JOK

15 cedeHnii. CBOMCTBA NepeceuyeHnit https://m.edso00.ru/7f419d08
MPSIMBIX U IJIOCKOCTEH
Meton cnenoB 11l TOCTPOEHUS bubnuorexa [JOK

16 cedeHnii. CBOMCTBA NepeceueHnit https://m.edso00.ru/7f419d08
MPSIMBIX U IJIOCKOCTEH
[TocTpoenue ceuenuii B nupamuie, Kyoe bubnuorexa [JOK

17 o TpéM Toukam Ha pébpax. Cozanue https://m.eds00.ru/7f419d08
BBIHOCHBIX YEPTEKEN U 3aIIUCh 111aroB
IIOCTPOEHHUS
[TocTpoenue ceuenuii B mupamuie, Kyoe bubnuotexa [JOK

18 no TpéM Toukam Ha pébpax. Coznanue https://m.eds00.ru/7f419d08
BBIHOCHBIX YEPTEIKEN U 3aIIUCh 111aroB
IIOCTPOEHHUS
[TocTpoenue ceueHuit B mupamue, Kyoe bubnuorexa [JOK

19 no TpéM Toukam Ha pébpax. Coznanue https://m.edso00.ru/7f419d08
BBIHOCHBIX YEPTEKEN U 3aIIUCh 111aroB
IIOCTPOEHHUS
[TocTpoenue ceueHuit B mupamue, Kyoe bubnuorexa [JOK

20 no TpéM Toukam Ha pébpax. Coznanue https://m.edso00.ru/7f419d08

BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MOCTPOCHUS
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[ToBTOpenue mnanumerpuu: Teopema o

bu6mmoreka [IOK

21 POMOPLUUOHANIBHBIX oTpe3kax. [logodue https://m.edsoo.ru/7f419d08
TPEYTrOJIbHUKOB
IToBTOpenue mianumerpun: Teopema bu6mumorexa [IOK
99 Menenas. PacueTsl B ceueHHUsIX Ha https://m.edso00.ru/7f419d08
BBIHOCHBIX uepTexax. Mcropus
pPa3BUTHS IUIAHUMETPUH U CTEPEOMETPUH
23 Konrtponsnas paboTa "AKCHOMBI bubmmorexa [IOK
crepeomerpun. Ceuenns" https://m.eds00.ru/7f419d08
BzauMmHoe pacrionoxeHue npsiMbIx B bubnuorexa [JOK
npoctpaHcTBe. CKpemmBaronuecs https://m.eds00.ru/7f419d08
24 npsimele. [Ipu3Haku ckpemnBaroumxcs
npsimbIx. [lapanienbHblie npsMele B
IIPOCTPAHCTBE
Teopema o CylIeCTBOBAHUU U bubnmnorexa [JOK
€MHCTBEHHOCTH IIPSIMOM MapajuleIbHON https://m.eds00.ru/7f419d08
o5 JIAHHOM TIPSIMOM, IPOXOIALIECH Uuepes
TOYKY IIPOCTPAHCTBA U HE JIEKALIEH Ha
JTaHHOW mpsimMoit. JlemMa 0 mepeceyeHun
NapauIeIbHBIX IPSAMBIX IIJIOCKOCTHIO
ITapajyuieIbHOCTB TPEX MPSIMBIX. bubnuorexa [IOK
26 TeopeMa 0 TpEX napaylIebHbIX PSAMBIX. https://m.edso00.ru/7f419d08
Teopema 0 CKpennBaOmUXCsl MPSIMbIX
[TapayutenpHOE IPOEKTUPOBAHUE. bubnuoreka [IOK
97 OcHoBHBIE CBOMCTBA NApaJJIEILHOTO https://m.edso00.ru/7f419d08
NpOEeKTHPOBaHus. M300paxeHne pa3HbIX
buryp B napaienbHON NPOSKIUU
28 LentpanbHas mpoekus. YToi c 14.11. bubnmoreka [JOK
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COHAIIPaBJICHHBIMHU CTOPOHAMU. YTOII
MEXy MPSIMbIMHU

https://m.edsoo.ru/7f419d08

3aayn Ha T0KA3aTEIBCTBO U
HCCIIENOBAaHUE, CBA3AHHBIE C

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

29 PacIoI0KEHUEM NIPSIMBIX B
IIPOCTPAHCTBE
[TonATHS: mapamuIeIbHOCTD MPSAMOMN U bubnnorexa [HOK
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak https://m.eds00.ru/7f419d08
30 NapaJUIEIbHOCTH MIPSIMON U TUNIOCKOCTH.
CBoiicTBa napayyIeIbHOCTH MPAMOU U
IUIOCKOCTH
I'eomerpuueckue 3agaun Ha bubnuorexa [JOK
31 BBIUMCIICHHE U 10KA3aTeJILCTBO, https://m.edsoo.ru/7f419d08
CBSI3aHHBIE C NTAPAJIJIEIIBHOCTBIO IPSIMBIX
Y TUIOCKOCTEH B TPOCTPAHCTBE
IToctpoenue ceuenust, MPOXOIAIIETO bubnuotexa [JOK
32 4yepe3 JaHHYIO NPAMYIO Ha YEPTEKE U https://m.eds00.ru/7f419d08
[apajuIeJIbHOTO APYrou npsamMon. Pacyér
OTHOLLEHUN
[TapamienbHas NpoeKLKsl, IPUMEHEHHE bubnuoreka [IOK
33 JUIS IOCTPOCHMSI CeUeHU KyOa u https://m.edso00.ru/7f419d08
napayuienenunena. CpoicTsa
napajuleJenune1a u Ipyu3Mbl
34 [MapaienbHble mIockocTH. [IpusHaku }sgfs;lrzT:;{szng:/IiMlngS
napajIeIbHOCTH JIBYX IIJTOCKOCTECH — :
Teopema 0 mapaieIbHOCTH U bubnmuorexa [JOK
35 €IMHCTBEHHOCTH IIJIOCKOCTH, https://m.edsoo.ru/7f419d08

MIPOXOIALLEH Yepe3 TOUKY, HE
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MPUHAJICIKAILYIO TAHHOM TJIOCKOCTH U
CIEICTBUS U3 HEE

CBolicTBa napasuieabHbIX MIOCKOCTEN: O

NnapajiCJIbHOCTH NPAMBIX IIEPCCCUCHUA

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

36
IPY NePEeCcCeUeHUH! JBYX MapajuieNbHbIX
MIJIOCKOCTEH TpeThe
CaolicTBa napasuieabHbIX MIOCKOCTEMN: bubnnorexa [HOK
00 oTpe3kax napajuleIbHbIX NPSMBIX, https://m.eds00.ru/7f419d08
37 3aKJIIOYEHHBIX MEX1Yy MapauleIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUEHNUH MPSMON C
JBYMs apaJlIeNIbHIMU TIOCKOCTSIMU
38 [Tosropenue: Teopema Iludaropa na bubmiorexa [IOK
IOCKOCTH https://m.eds00.ru/7f419d08
39 [ToBTOpEHHE: TPUTOHOMETPHSI bubmiorexa [IOK
MPAMOYTOILHOTO TPEYrOMbHUKA https://m.edso00.ru/7f419d08
40 CaoiicTBa Ky0a U MpAMOYTOJILHOTO bubmiorexa [IOK
napasiesenunesa https://m.edsoo.ru/7f419d08
a1 BrlunciieHne JIHH OTPE3KOB B KyOe U bubmorexa IIOK
NPAMOYTONBHOM TIApaTIeTenHTIeNe https://m.edso0.ru/7f419d08
[lepneHauKyIIPHOCTD MPAMOMN U bubanoreka [JOK
42 miockocTH. [Ipru3Hak https://m.eds00.ru/7f419d08
NEePIEHINKYIISIPHOCTH TIPSIMOH 1
IJIOCKOCTH
[leprieHAMKYIAPHOCTH MPAMOUN 1 bubnmuorexa [JOK
43 iockocTH. [Ipu3nak https://m.edso00.ru/7f419d08

NEPIEHIUKYISPHOCTH IPSIMON U
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IIJIOCKOCTHU

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSALLEH

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

44
4yepe3 TOUKY IMPOCTPAHCTBA U
HEePHEHUKYJIAPHOH K MJIOCKOCTH

45 IT10CKOCTH ¥ TIEPIEHUKYIIIPHbIC UM Brbmorexa LIOK
MPAMBIE B MHOTOTPAHHIKAX https://m.eds00.ru/7f419d08

46 IT10CKOCTH ¥ TIEPHEHUKYIISIPHbIC UM bubsmorexa LHOK
MPAMBIE B MHOTOTPAHHIKAX https://m.edso00.ru/7f419d08
[TeprienauKyIslp 1 HAKJIOHHASL. bubnnorexa [JOK

47 ITocTpoeHune nepneHuKyIspa U3 TOUYKH https://m.edso00.ru/7f419d08
Ha MPSAMYIO
IlepnieHAUKYISAp U HAKIIOHHASA. bubnuoreka [IOK

48 ITocTpoeHne nepneHauKyIspa U3 TOUYKH https://m.edso0.ru/7f419d08
Ha MPSAMYIO

49 Teopema o TpEX MePIEHANKYIAPAX but6mmorexa IIOK
(mpsmast u oGpaTHast) https://m.edso0.ru/7f419d08

50 Teopema o TpEX MePIEHANKYIIAPAX Bubmmorexa [IOK
(MpsiMast i1 06paTHast) https://m.eds00.ru/7f419d08

51 VYT01 MKy CKPEIIUBAOIIUMHCS bubmorexa IIOK
NPAMBIMH https://m.eds00.ru/7f419d08
ITouck neprneHIuKyIApHBIX IPSIMBIX C bubnuoreka [IOK

52 MOMOUIbIO NEPIIEHANKYIIAPHBIX https://m.edso00.ru/7f419d08
IIJIOCKOCTEMN

53 OpTOoroHanbHOE MPOEKTUPOBAHUE bubnmoreka [JOK
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https://m.edsoo.ru/7f419d08

[TocTpoenue ceueHuii Kyoa, MpU3MBI,

bubmuoreka [JOK

54 MIPAaBUJIBHOM NUPAMHUJIBI C TOMOIIBIO https://m.edsoo.ru/7f419d08
OpPTOrOHAJILHOM ITPOEKIUH
[ToctpoeHue cedeHuii Kyoa, mIpU3MBI, bubnmoreka [JOK

55 MPAaBWJIBHON NUPAMHUJIBI C TOMOIIBIO https://m.edsoo.ru/7f419d08
OPTOrOHAJILHON IIPOEKIIUU
CumMeTpHs B IPOCTPAHCTBE bubnnorexa [HOK

56 OTHOCHUTEIIBHO IIIOCKOCTH. IlmockocTn https://m.edso00.ru/7f419d08
CUMMETpPHI B MHOTOIpaHHHKaX

57 [Tpu3HaK nepreHIuKyISPHOCTH TIPAMON bubmmorexa [IOK
Y TUIOCKOCTH KaK CJIEJICTBHE CHMMETPUN https://m.eds00.ru/7f419d08

58 [IpaBHIILHBIE MHOTOTPaHHUKH. Pacuér bubnmorexa [IOK
pPacCTOSTHUNA OT TOYKH JI0 TUIOCKOCTH hitps://m.eds00.ru/7419d08

59 [IpaBHIILHBIE MHOTOTPaHHUKH. Pacuér bubnmorexa IIOK
DPACCTOAHMIH OT TOUKH /IO TIIOCKOCTH https://m.edso0.ru/7f419d08
CriocoObI ONyCTUTH MEPIEHAUKYIISPHI: bubnuoreka [IOK

60 CUMMETPUS, CABUT TOUKH I10 https://m.edso00.ru/7f419d08
napaJuIeIbHON NPSIMON

61 CBuT 110 HEMapauIeIbHON MPAMOH, Bubnmorexa IIOK
W3MeHeH e PacCTONHH https://m.edso00.ru/7f419d08
Konrponbnas pabdora "B3anmuoe bubnuoreka [IOK

62 PacCIOJIOKEHUE TIPSIMBIX U INIOCKOCTEH B https://m.edso00.ru/7f419d08
npocTpaHcTae”

63 [ToBTOpEHME: Yrosl MEXAY MPSIMBIMU Ha bubnmoreka [JOK
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IIJIOCKOCTHU, TPUT'OHOMETPHS B
ITPON3BOJIBHOM TPEYI'OJIBHUKE, TEOpEMA
KOCHHYCOB

https://m.edsoo.ru/7f419d08

[ToBTOpEHHME: YrOa MexXIY

bubmuorexa [JOK

64 CKPEITUBAIOIIMMHUCS PIMBIMH B https://m.edsoo.ru/7f419d08
IIPOCTPaHCTBE
I'eomeTpuyeckre METOAbI BBIYMCIICHUS bubnnorexa [HOK

65 yTriaa MeX.y MPSIMBIMH B https://m.edsoo.ru/7f419d08
MHOI'OI'paHHHKaX

66 JIByrpanHbiil yroji. CBORCTBO JIMHERHBIX E’::@.IHOTeKa LOK
VIVIOB IBYTPAHHOTO YIIia ps://m.edso0.ru/7f419d08
[lepnieHauKyISIpHBIE IIIOCKOCTH. bubnnorexa [HOK

67 CBolicTBa B3aMMHO NEPIEHINKYJISIPHBIX https://m.eds00.ru/7f419d08
IIJIOCKOCTEMN
[Ipu3Hak nepneHuKyJISpHOCTH bubnnoreka [JOK

68 IUIOCKOCTEM; TEOpEMA O MPSAMOU https://m.eds00.ru/7f419d08
MEePECEUCHUS ABYX TIOCKOCTEN
NEePIEHINKYISPHBIX TPEThEH MIIOCKOCTH
[IpstmoyTONBHBIN Napasuienenunes; Kyo; bubnnoreka [JOK

69 U3MEPEHUsI, CBOMCTBA IPSIMOYTOJIBHOTO https://m.edsoo.ru/7f419d08
napasuiesenumnena

20 Teopema 0 qUaroHaIM IPSIMOYTOJILHOTO EESSZI;T:;?) gr(allif419d08
napasuiesienunesia u cilefcTBUe U3 Heé e :
CrepeomeTpuuecKue 1 NpUKIaJIHbIe bubnmnoreka [JOK

71 3aJa4H, CBA3aHHBIC CO B3aMMHBIM https://m.edsoo.ru/7f419d08
PAcCIIONIOKEHHEM IPSAMBIX M IJIOCKOCTH

72 IToBTOpEHME: CKPELIUBAIOLIUECS bubnuoreka [IOK
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IIpsMbIC, ITapaJlJICTIbHBIC IINIOCKOCTHU B
CTaHAAPTHBIX MHOTI'OTPpaHHUKAX

https://m.edsoo.ru/7f419d08

[Tapa mapanienbHbIX IOCKOCTEN HA

CKPCIIUBAIOINUXCA NPAMBIX, PAaCCTOAHUC

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

73
MEXy CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYaAIUSAX

24 PaccTostHUE OT TOYKHU 10 INIOCKOCTH, bubmorexa [IOK
PACCTOSTHHUE OT TPSMOi JI0 TIIOCKOCTH https://m.edsoo.ru/7f419d08
Brruncnenue paccTosHUN MEXIY bubnnorexa [HOK

75 CKPELIMBAIOIIMMHUCS IPSIMBIMHU C https://m.edso00.ru/7f419d08
MOMOIIBIO IEPIICHANKYISIPHON
TUIOCKOCTH
TpéxrpaHHblii yroi, HEpaBEHCTBA AJIs bubnnoreka [JOK

76 TpexXrpaHHbIX yriaoB. Teopema https://m.edso0.ru/7f419d08
[Tudaropa, TeopemMbl KOCUHYCOB U
CHHYCOB JIsl TPEXTPAHHOTO yTJIa

77 DieMeHTHI ChePUIECKON TEOMETPHHM: but6mmoreka [IOK
reoe3NIeCcKHe THHIY Ha 3eMTe https://m.edso0.ru/7f419d08
KourponbHas pabora "Vl u bu6miorexa [IOK

8 paccTosHus" https://m.edso00.ru/7f419d08

79 CucremaTu3anys 3HaHUN bubmorexa [IOK
"MHOTOTPaHHHK ¥ €ro dTeMeHTH" https://m.edso00.ru/7f419d08
[Mupamuga. Bugsl nupamu. bubmorexa [IOK

80 TIpaBuIbHAS THpAMEIA https://m.edso0.ru/7f419d08

81 [Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBIL. bubmuorexa [JOK
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[IpaBuiibHas nmpu3ma

https://m.edsoo.ru/7f419d08

IIpsiMo#t napaenenunen,

bubmuoreka [JOK

82 )
MPSIMOYTOTBHBI MAPATITECIHTIEN, KY6 https://m.edsoo.ru/7f419d08
83 Bhlnykisle MHOrOrpaHHUKH. Teopema Brbmorexa LIOK
Sitnepa https://m.edsoo.ru/7f419d08
Brinmykiibie MHOTOrpanHuku. Teopema bu6mmorexa [IOK
84 Oitnepa. [IpaBuibHbIC U https://m.edsoo.ru/7f419d08
MOJTYITPaBUIbHBIC MHOTOTPAHHUKH
bu6mmoreka [IOK
85 KonTposbHas padora "MHoOrorpaHHuku" https://m.eds00.ru/7f419d08
86 [ToHsATHE BEKTOPa Ha IIIOCKOCTH M B brbmiorexa [IOK
HPOCTPAHCTRE https://m.edso0.ru/7f419d08
bu6mmorexa [IOK
87 Cymma BEKTOpOB https://m.eds00.ru/7f419d08
bu6mmoreka [JOK
88 PasHocTth BekTOpOB https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
89 IpaBuiio mapasuienenumnea https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
90 YMHOKCHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/7f419d08
Paznoxxenne BekTopa 1o 6azucy Tpéx Bbubmmoreka [JOK
91 BEKTOPOB, HE JISXKAIIUX B OJHOU https://m.edsoo0.ru/7f419d08

IIJIOCKOCTH
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bu6mmoreka [IOK

92 CkansipHOE TPOU3BENCHUE https://m.eds00.ru/7f419d08
Brrurcienue yriia Mex, 1y BEKTOpaMu B Enbmiorexa IOK
93 https://m.edsoo.ru/7f419d08
IIPOCTPAHCTBE
bubmuorexa [JOK
94 Ipocteiinine 3a1auu ¢ BEKTOpaMu https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
95 [Ipocrenmue 3a1a4n ¢ BEKTOPaMHU https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
96 [Ipocrenmue 3aga4n ¢ BEKTOPaMHU https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
98 O0001IeHNEe U cUcTEMAaTH3alNs 3HAHUHN https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
99 O0001IeHNEe U cUcTEMAaTH3alNs 3HAHUN https://m.eds00.ru/7f419d08
bu6mmorexa [IOK
100 HTorosas KOHTpoJIbHAsA paboOTa https://m.eds00.ru/7f419d08
bu6mmoreka [JOK
101 HTorosas KOHTpoJIbHAsA paboOTa https://m.eds00.ru/7f419d08
Bbubmmoreka [JOK
102 O0001IeHre U cUCTEMAaTU3ALNS 3HAHUI

https://m.edsoo0.ru/7f419d08



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudposbie
Nen/m | Tema ypoka Kontpoasnbie | IlpakTnyeckue
Bcero u3ydeHusi | oOpa3zoBaTesibHbIE
padoThbI padoThI
pecypcsl

1 [ToBTOpenue Temsl "KoopauHarsl BeKTopa 1

Ha MJIOCKOCTH U B MPOCTPAHCTBE"
5 [ToBTOopenue Tembl "CkanspHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria 1

MeX/1y BEKTOpaMu B IpOCTpaHcTBE"
4 [ToBTOpEeHME TeMbI "YpaBHEHHE MTPSIMOH, 1

MPOXOASAIIEeH uepe3 1Be TOUKHU"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE MIIOCKOCTH, HOPMaJb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexTopHoe npounsseneHue 1
3 JInneliHble HEPABEHCTBA, JINHEWUHOE 1

MporpaMMHUpPOBaHUE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1

MIPOrpaMMUpPOBaHHE
10 AHanuMTUYECKHE METObI pacuéTa yria 1

MEXy MPSMBIMHA B MHOTOTPaHHUKAX
1 AHaJIUTUYECKHE METO/IbI pacuéTa yria 1

MCKAY MJIIOCKOCTAMU B MHOTOT'paHHHUKAX




dopmysia pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPAWHATAX

13 HaxoxneHue paccTosiHuil OT TOYKHU 10
TUIOCKOCTH B Ky0e

14 HaxoxneHue paccTosiHuil OT TOYKHU 10
IJIOCKOCTH B IPaBUJILHOW NTUpaMHIe

15 KontposbHas pabota "AHamuTudyecKas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHJIapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE

18 IJIOCKOCTH, TIEpECeUeHUs MPSIMbIX U
IIJIOCKOCTEN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuieNIbHbIe CEYeHUS

20 [TapannenpHble NpsSIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble NpsSIMBbIE U MIJIOCKOCTH:

21 YTJIbI MEXy CKPELMBAIOIIUMUCS
MPSIMBIMU
[lepnenguKkysipHBIC IPSMBIC H

99 MJIOCKOCTH: CTaHAAPTHBIE Mapbl
MepHeHUKYISPHBIX TNIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB

23 [lepnieHnuKyIsipHbIE IPSIMBIE U

IIJIOCKOCTH: TCOpEMA O TPECX




MePIeHIUKYIISIpax

24

[lepnenquKynspHbIC IPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS UIUH B
MHOI'OTPaHHHUKAX

25

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
Iomaaen, COoOpakeHHs MO00MS

26

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (hOPMYJIBI JIJIs
TIomaaen, COoOpakeHHs MOT00MS

27

[ToBTOpeHue: miomam
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJI01aIeH, COOOpaKEHUSI TIOT00MS

28

[Tnomaau ceyeHniit MHOTOTPaHHUKOB:
TIOHIA/IM TOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

29

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TJIOIIA/IM TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

Konrtponsnas pabdora "[loBTopenue:
MHOT'OTpaHHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O06BeéM Tena. O0BEM MPSIMOYTOIBLHOTO
napaienenunena

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIH yria

33

CrepeoMeTpHUecKHe 3a]]auH, CBSI3aHHBIC C
00BEMOM TIPSMOYTOJIHHOTO




ImapajiiCJICIrumIicaa

HpI/IK.HaI[HbIG 3aga4u, CBA3aHHBIC C

34 BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO
napajuiesienumneaa

35 O0BEM npsAMOit TPU3MBI

36 CrepeoMeTpUyeCKre 3a]]a4, CBA3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI

37 [Ipuknannble 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI
Brruucnenue o0EMOB TEN ¢ TOMOIIBIO

38 omnpeaenéaHoro uarerpana. O0bpém
HAKJIOHHOU MPU3MBI
Brruucnenue o0EMOB TEN ¢ TOMOIIIBIO

39 ornpeaenéHHoro uaTerpana. O0bpém
MU PAMH/TBI

40 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLTUM YIJIOM

41 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLIUM YIJIOM

42 CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHEIE C
00bEMaMU HAKJIOHHOW MIPU3MBbI

43 CrepeoMeTpHUeCKUE 3a]a9H, CBI3aHHBIC C
00BEMaMU TUPaAMUJIBI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOMN
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OObEMBI




Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

[Tpumenenne 00bEMOB. Brruncienue

46
pPacCTOSIHUS JI0 IITIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOIOrpaHHHKa"
HunuHapudeckast TOBEPXHOCTb,

48 o0pa3yromue HUIHHIPHIECKON
MMOBEPXHOCTHU

49 Hwmmnsap. [pssmont KpyroBou HUIUHAIDP.
[Tnomaae MOBEPXHOCTH IUITUHIPA

50 Konnueckast moBepxHOCTh, 00pa3yloiue
KOHUYeckoii moBepxHocTu. Konyc

51 CeueHune KOHyca MIO0CKOCTHIO,
MapajuieIbHOM TNIOCKOCTH OCHOBAHUS

59 VYceuénnblil konyc. M3o00pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM TOBEPXHOCTH H
MOJIHOW MOBEPXHOCTU KOHYyCa
CrepeomeTpuyecKHe 3a1a4u Ha

55 JTIOKA3aTeJIbCTBO M BEIYUCIICHHUE,
MOCTPOCHUEM CEYEHU HUIUHAPA, KOHyCa
CrepeomeTpuyecKHe 3a1a4u Ha

56 JI0Ka3aTeIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa

57 [Ipuknagubie 3a1a4m, CBSI3aHHBIC C




OUJINHAPOM

58

HpI/IKIIaI[HbIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. Buj u n3o0paxenue mapa

61

[Tepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. Buj u n3o0paxenue mapa

62

VYpasaenne chepsl. [Lomans chepsr u eé
yacten

63

CummMmerpus cdepsl U mapa

64

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHM IIIOCKOCTHIO

65

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepold U mapom,
MMOCTPOCHHUEM UX CEYCHHH ITIIOCKOCTHIO

66

[IpuknanHeie 3a1a4u, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaHAApTHBIC
og00ust

68

Paznmuunsie KOMGI/IHaI_II/II/I TCJI BpallICHUA U




MHOI'OI'PaHHUKOB

69

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BparuieHus"

71

Kontposnbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O06bem mumuHapa. Teopema 00 00bEMe
MPSIMOTO LIWJIMHIpa

73

Brrunciaenue 00bEMOB TEN ¢ TOMOILBIO
onpenenéHHoro uaTerpaina. Oobém
KOHyca

74

IImomaay OOKOBOM U IOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIUIIMHAPA,
KOHyca

76

[Tpuknanueie 3ana4n o teme "OOBEMBI U
TIJTOINAIM TTOBEpXHOCTEN Ten"

77

OOBEM 1mapa 1 MapoOBOTrO CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTprUECKHE 33/1a4H,
CBSI3aHHBIE C BLIYUCIIEHHEM 00HEMOB
mapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

78

[Tpuxnanueie 3ana4n mo Teme "OOBEMBI
Ten", CBsI3aHHBIE ¢ 00BEMOM TI1apa 1
momaasio cepbl. COOTHOMEHUS MEXKITY




IUIOIA/ISIMH ITOBEPXHOCTEH U 00bEMaMHU
MOXOOHBIX Te

79

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu moqo0uu.
CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MOBEPXHOCTEH

80

Kontponbnas padota "[lnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIBIX TE"

81

JiBu>xeHust npoctpaHcTBa. OToOpakeHus.
JIBvkeHust 1 paBeHCTBO Guryp. OOrmue
CBOICTBA JBHKCHUI

82

Buael nBukeHHil: napamiebHbII
MEPEHOC, IEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
IpsAMOI

83

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

84

FCOMCTpI/I‘IeCKI/IC 3ala4i Ha IIPUMCHCHUC
JABUKCHUS

85

KonrtponbHas padora "BekTops! B
npocTpaHcTae”

86

Oo6o06maromiee noropenue 11 noHATUH U
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"[NapayuienbHOCTh MPSIMBIX U TIOCKOCTEH
B IIpocTpaHcTBE"

87

Oo6o6maroee noropenue 11 noHsATU U




MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHUI:
"BekTopsl B npocTpancTae"

88

Oo6o06maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reomeTpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHUI:
"BekTopsl B mpocTpancTae"

89

Ob6o61matoniee nopropenue 11 nousaruii u
METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"O6beM MHOTOrpaHHUKA"

90

Ob6o61matoniee nopropenue 11 nonsaruii u
METOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"O6beM MHOTOTpaHHUKA"

91

O6o6mmatonee nopropenue 11 nonsruii u
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"ITnomaay moBepXHOCTH U 0OBEMBI
KpyTJbIX TN

92

Oo6o06maromiee noropenue 11 noHATUH U
METOJIOB Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"ITnomaay moBepXHOCTU U 0OBEMBI
KpyIJibIX Ten"

93

Hrorosas KOHTPOJIbHAsA pa60Ta

94

HroroBast koHTpobHAs paboTa

95

[ToBTOpeHmEe, 0600IIEHNE U




CHUCTCMaTHU3al s 3HAHUM

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

99

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pOJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pOJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

101

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

102

WcTopus pa3BUTHS CTEpEOMETPUH KaK
HAayKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U




KOMIIBOTCPHBIX TEXHOJIOTHI
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