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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  MBIIUIEHHE,  (QopMHUpyeMoe  TpuU  H3yUYEHUU
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 NIPU PEIIECHUM 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
busznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTtrka»  yepe3  oOecledeHUE  BO3MOXKHOCTH  NPUOOPETEHUS 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 TIE€OMETpHHM Ha YriayOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax 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
MPOCTPAHCTBEHHBIX (PUTypax M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOTOTPaHHUKM M Te€Jla BpalICHUs, KOHCTPYUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

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

dbopMupOBaHHE YMEHHs BIAJETh METOJAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM AKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME WHTEUIEKTYalIbHBIX U  TBOPYECKUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCIENIOBAHUS MOCTPOEHHBIX MOJIENEH,
UHTEPIIPETALNY TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bexkrtoppl ©  KOOpAMHATHI 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 COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbI, pacHpeleEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TOHATUSIMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJII0/IEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh ycioBus Ui auddepeHunanii 00ydeHHs,  MMOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gaca B Hegemo), B 11 kmacce — 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.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpECEKaroIIuecs,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [1apamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajljIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYISIPHOCTH 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.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIEHIMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JMHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHbIi 1 MHOTOTPAHHBIE YTJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HakJIOHHasl MPU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nUpamMuiaa,
npaBwibHas U yceu€HHas mnupamuabl. CBoiicTBa pé€Oep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIP.

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 TMOBEPXHOCTH MPABUIIBHON MHUPAMUIBL,
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 BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHUE 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. IIpsimMoyrosibHass cucTemMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTvsi: IMIIMHApPUYECKass TOBEPXHOCTh, KOHHYECKas TOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
MWIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmomoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka muimHApa u KoHyca. CumMmeTpusi cepbl 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 ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUJIMHIPA
(mapaymienbHO M NEPHEHAMKYJSIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEYCHUS 11apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ IMEpEHOCa
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mOpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOIO YMHOXeHUs. IIpsimoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. Pa3znoxkenue 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,
LHEHTpaJbHAsT CUMMETpPUS, 3€pPKAIbHAA CHUMMETPHS, MOBOPOT BOKPYT MPSAMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

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

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOW MAaTeMaTHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

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

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAss JCTETUKY 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 3710pOBOro U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeit mnpodeccun U peaau30BbIBATh COOCTBEHHBIE >KU3HEHHbBIC IIJIaHbI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

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

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKh Kak c]epbl 4YeToBEUeCKOM IeATEeNbHOCTH, 3TarnoB eé
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 yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

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

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

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

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN HMHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUECKOTO 0OBbEKTa, SIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJyYEHHBIX pe3yJIbTaTOB, BEIBOJOB U 0000ILEHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

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

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

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

OLICHUBATh HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEITEHO
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,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTaBIIATh CBOU CYXICHUSA C CYXKICHUAMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTaTa peleHUs
MaTeMaTHUYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEM;

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

CoBMecTHAs 1eTEILHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U WHAMBUIYAJIBHON
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 IPyHNoOBbIX (opMax palboThl (00CykaAeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

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

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX TPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXAYy NPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

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

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

e CTPOWUTH CEYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIMOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUSI 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 JOKAa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOLICHUW U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

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

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJM3UPOBATh pealbHbIE CUTYyallld, NMPUMEHSATh MU3YUYEHHBIE TOHATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb MPaKTUYECKHe 3a/ayu,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

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

K xonity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IWUIMHIPUYICCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

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

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CIIOCOOBI MOTYYSHHS TEJ BpaICHHS;

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;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTIO0OHBIX TEN;

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

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

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

BBITIOJIHATh HM300paXEHUST MHOTOTPAaHHUKOB M TEJl BpalCHUS MPHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienTbHO U NEPHEHIUKYJISIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (aKThl JJSI PELICHUS CTEPEOMETPUUYCCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

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

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

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

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No 11/ HanmeHoBaHue pa3/iesioB U TeM KoanuecTBo yacoB DiekTpoHHbIEe (LA(POBDIE)
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
1 BBenenue B ctepeoMeTpuio 23
5 B3aumHOe pacnonoxeHue npsMbIX B 6
IPOCTPAHCTBE
3 [TapannenbHOCTh IPSAMBIX H IJIOCKOCTEH B g
IPOCTPAHCTBE
4 [lepnieHAUKYISAPHOCTD NMPSIMBIX U o5
IIJIOCKOCTEN B IIPOCTPAHCTBE
5 Vbl u paccTossHUS 16
6 MHororpaHHUKH 7
BexTopsl B IpocTpaHcTBe 12
8 [ToBTOpeHwue, O606HI€HI§G u 5
cUCTeMaTH3aIHs 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Ne /it HaumeHoBaHuUe pa3iesioB U TeM KosauyecTBo 1yacos DiekTpoHHbIe (LA(POBDIE)
NMpOrpaMMblI Bcero o0pa3oBaTeIbHbIE PeCypChl
1 AHaMTHYECKasi TeOMETPHS 15
5 [ToBTOpEHHE, O606H16HI:I€ u 15
cUCTeMaTH3aIHs 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena BpameHus 24
5 [Tnomaam MOBEPXHOCTH U OOBEMBI 9
KPYTJIBIX TEI
6 JIBrokeHUS 5
y [ToBTOpeHwue, 0606meHlile u 17
cUCTEeMaTH3aIlMs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTrBo

yacoB

Bcero

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TIpaBHIIa H300pAKEHUS HA PUCYHKE TUIOCKOCTH, TTapaUIeTbHBIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsTHS CTEpeOMEeTpHH: TOUKA, IPsMas, INTIOCKOCTh, TPOCTPaHCTBO. OCHOBHBIC
npaBuiia U300paKEHUS Ha PUCYHKE TUIOCKOCTH, MapalIeIbHbIX MPSMBIX
(OTpe3KoB), cepeAMHBI OTPE3Ka

[NonsaTus: mepecekarommecs MIOCKOCTH, IEPECEKAIOIIUECS MPSIMast U TIOCKOCTb;
MOJYIPOCTPAHCTBO
[TonsiTust: mepecexarouirecs MmI0CKOCTH, epeceKaromnecs IpsMas U MI0CKOCTh;
MOJTYTIPOCTPAHCTBO

MHororpaHHuK#, H300paKeHHE MPOCTEHIIINX MPOCTPAHCTBEHHBIX (QHUTYD,
HECYIIECTBYIOIINUX 00OHEKTOB
MHororpaHHuKH, H300pakeHUE MPOCTEUIITUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00BEKTOB

© 00 N o

AXCHOMBI CTCPCOMCETPHUU U ICPBBIC CIICACTBUA U3 HUX
AXCHoMBI CTCPCOMCETPHUU U NICPBBIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHHU U TepBbIe clieAcTBUS U3 HUX. CocoOb! 3a1aHus
IpSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. O003HAUEHUS MPSIMBIX U MJIOCKOCTEN

L

N306paxkenue ceueHunit nupamuabl, KyOa M MpU3Mbl, KOTOPbIE IPOXOJAT Yepe3 UX
pEdpa. M3o0paxeHne nepeceyeHust MoJIyueHHbIX IIocKocTel. PackpamBanue
MOCTPOEHHBIX CEYEHUN Pa3HbIMU IIBETAMU

11

N306paxeHne cedeHni mupamMuibl, Kyoa v MpU3Mbl, KOTOPBIE TPOXOIAT Yepe3 UX
pEOpa. M3o0paxkeHne nepeceueHus MoyuyeHHbIX IIockocTeil. PackpamBanue
MIOCTPOEHHBIX CEYEHUN Pa3HbIMHU IIBETAMU

12

N306paxeHne cedeHni mupamMuibl, Ky0a v MpU3Mbl, KOTOPBIE TPOXOIAT Yepe3 UX




pEbpa. M3o0paxeHne nepeceueHus MoyueHHbIX IUIOCKocTel. PackpamBanue
MIOCTPOCHHBIX CEUEHUN Pa3HbIMU [[BETAMU

N3o00paxenne cedeHni mupamMuibl, Kyoa v MpuU3Mbl, KOTOPBIE IPOXOIAT Yepe3 uxX

13 pEbpa. M3o0paxeHne nepeceueHus MoIyudeHHbIX IIOoCKocTel. PackpamBanue
IOCTPOCHHBIX CEUECHUH Pa3HBIMH LIBETAMU

14 Merton ciiefioB AJisl IOCTPOEHUS CEUCHUH

15 Meron CIIEIOB JUIsl IOCTPOCHHS ceyeHuil. CBOMCTBA EPECEUCHUM MPSAMBIX U
IJIOCKOCTEHN

16 Meron CIIE/IOB JU1s1 IOCTPOCHH ceueHuil. CBoICTBa NepeceueHuil NpsAMbIX U
IUIOCKOCTEH

17 [TocTpoenue cequMuﬁ B IUpaMujie, Kyoe o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YePTEXeH U 3aIiCh L1aroB MOCTPOSHUS

18 [Toctpoenue CeLIeHI/IE/'I B Ipamuie, Kyoe o TpéM Toukam Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIUCh 111ar0OB MOCTPOECHMUSI

19 [TocTpoenue cequMuﬁ B IUpaMu/e, Kyoe mo Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YePTEXeH U 3aIiCh 1aroB MOCTPOSHUS

20 [Toctpoenue CeLIeHI/IE/'I B Ipamuie, Kyoe 1o TpéM Toukam Ha pédpax. Co3nanue
BBIHOCHBIX YEePTEKEN U 3aIUCh 111aroB MOCTPOESHMUSI

21 [ToBTOpenue mnanumeTpun: Teopema o0 IPONOPIUOHATBHBIX OTpe3kax. [logodue
TPEYroJIbHUKOB

29 [ToBropenue mmannmerpun: Teopema Menenast. Pacdersl B cedeHuUsIX Ha
BBIHOCHBIX 4epTekax. Mcropust pa3BUTHS IIJIaHUMETPUH U CTEPEOMETPUN

23 KonrtponsHas padora "Akcuomsl crepeomerpun. CeueHus"

24 B3aumHoe pacronoxeHue npsmMbIX B IpocTpaHCTBe. CKPEIMBAOIIUECS MPSMBIE.
[Ipu3Haku ckpemuBaromuxcs npsaMbix. [lapamiensHble mpsiMble B IPOCTPAaHCTBE
Teopema 0 CyIIeCTBOBAHUH M €IMHCTBEHHOCTH MPSIMOM NapaJlJIeIbHON TaHHON

25 IPSIMOM, IPOXOASAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIEKALIEH Ha JaHHON
npsiMoi. JleMMa o mepeceueHun napajuienbHbIX MPSMBIX TIOCKOCThIO

26 [TapanmnensHOCTh TpeX NpsIMbIX. Teopema o TpEX napaieabHbIX MPSMBIX.
Teopema 0 CKpeIMBaOMNXCS MPSMBIX

97 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA NApPaAJIJIEIIBHOTO

npoekTupoBanus. V3o00paxeHnue pa3HbiX GUTyp B MapajljieIbHON MPOSKIIUU




[lenTpanpHas MpoeKLus. YT0J C COHANIPABIECHHBIMU CTOPOHAMU. YTOJI MEXAY

28 1
IPSIMBIMU

29 3aa4yy Ha JOKa3aTeJIbCTBO U UCCIIEI0OBAHUE, CBSI3aHHBIC C PACIIOJIOKEHUEM 1
IPSIMBIX B IPOCTPAHCTBE
[TonsTHA: napaJuIeaIbHOCTh NPSAMOM U INIOCKOCTH B IpOCTpaHCcTBe. [Ipru3Hak

30 [IapaJUIEIbHOCTH IIPSIMOM U INIOCKOCTH. CBOMCTBA NAapasuIeIbHOCTU IPSIMOH U 1
IIJIOCKOCTH

31 I'eomerpuueckue 3anaun Ha BBIMHCIICHUE 1 10Ka3aTENbCTBO, CBA3AHHBIE C 1
NapaJUIEIbHOCTBIO NPSIMBIX U IUNIOCKOCTEN B IPOCTPAHCTBE

32 ITocTpoeHune cedyeHus, NIPOXOAAIIEro Yepe3 JaHHYIO NPSAMYIO Ha YEPTEKE U 1
MapaJuIeIbHOTO APYror npsaMoi. Pacuér oTHomeHuim

33 [TapannensHas poeKLus, IPUMEHEHUE Ul HOCTPOSHUS CeUeHHH KyOa u 1
napajuienenunena. CBoicTBa napauienenumesa U npu3Mbl

34 [TapaynenpHble MIIOCKOCTH. [IpU3HaKK MapaIEIbHOCTH JIBYX INIOCKOCTEMN 1

35 Teopema 0 napayIeNbHOCTH U CIMHCTBEHHOCTH ILIOCKOCTH, Hpoxogameﬁ yepes 1
TOYKY, HE IPUHAJIEKALLYIO TaHHOM INIOCKOCTHU U CIEACTBUS U3 HEE

36 CBolicTBa napajuleabHbIX IIOCKOCTEH: O napajiebHOCTH IPAMBIX [IEpecedeHus 1
IIPU NIEPECEUEHNH JIBYX MTAPAJUIEIBHBIX INIOCKOCTEN TPEThEM
CaolicTBa napasuieabHBIX MIOCKOCTEN: 00 OTpe3Kax napauleIbHbIX MPSIMBbIX,

37 3aKJIFOYEHHBIX MEXy MapajuIeIbHbIMU IUIOCKOCTSIMH; O IEPECEUEHUH MTPSIMOM C 1
JBYMs [TapaJIEIbHBIMU IJIOCKOCTSIMHU

38 IToBTropenue: Teopema ITudaropa Ha mockocTi 1

39 [ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOJBHOTO TPEYTOJIbHUKA 1

40 CaoiicTBa Ky0a U PSIMOYTOJILHOTO NapayljieNenuneaa 1

41 Brruncnenue JUIMH OTPE3KOB B KyOe U MPSMOYTOJILHOM Napaiesienune1e 1

42 HepHteI[HKynﬂpHOCTB MPSIMOM U TUIOCKOCTH. [Ipr3HaK nepneHuKyIsipHOCTH 1
IPSIMOM M TNIOCKOCTH

43 HepHeI;I,ZII/IKyHSIpHOCTB MPSAMOM M TUIOCKOCTU. [Ipu3HaK neprneHnKyIspHOCTH 1
IPSIMOM U TNIOCKOCTH

44 Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH Yepes3 1

TOYKY MPOCTPAHCTBA U NEPIIEHIUKYIIIPHOMN K MIIOCKOCTH




45 [InockocTu U neprneHANKYJISpHbIE UM NIPSIMbIE B MHOIOI'PAaHHUKAX 1

46 [InockocTu U nepneHANKYISPHbIE UM NIPSIMbIE B MHOTOI'PAaHHUKAX 1

47 [lepnennukynsap u HakiaoHHas. [locTpoeHue neprneHaANKysgpa U3 TOUKU Ha 1
IPSIMYIO

48 [Tepnenukynsip u HaknoHHas. [locTpoenue nepnesauKyJIIpa U3 TOYKU Ha 1
IPSIMYIO

49 Teopema o Tpéx nepreHAUKyIApax (mpsmast 1 oOpaTHast) 1

50 Teopema o Tpéx nepneHANKYIsIpax (mpsiMast ¥ oOpaTHas) 1

51 Yron Mexay CKpeluMBaromUMUCs MPSIMbIMU 1

52 [Touck NEPIICHMKYIAPHBIX MPAMBIX C IOMOILIBIO NEPIEHAUKYIAPHEIX 1
IJIOCKOCTEH

53 OpToroHanbHO€ IPOEKTUPOBAHUE 1

54 [TocTpoenue Cﬁi‘IeHI/If/i Ky0a, IpU3Mbl, IPABUIILHON MUPAMUBI C IOMOILLBIO 1
OpPTOTrOHAJILHOM NMPOEKIINH

55 [Toctpoenune cevquI/nTI Ky0a, IpU3Mbl, IPAaBUIbHOW MUPAMU/IbI C IOMOIBIO 1
OpPTOTrOHAJILHOM MPOEKIINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH. [IimockocTn cummeTpuii 1
B MHOTOTpaHHUKaX

57 [Ipu3Hak nepneHauKyISIPHOCTH IIPSIMOM M INIOCKOCTH KaK CJIEICTBHE CHMMETPHUH 1

58 [IpaBusIbHBIE MHOTOTpaHHHUKHU. Pacy€T pacCcTOSHUNA OT TOYKH JI0 TUNIOCKOCTH 1

59 [IpaBuiIbHBIE MHOTOTPaHHHUKHU. Pac4€T paccTOSTHUI OT TOYKH J0 INIOCKOCTH 1

60 Crnioco0sl OINYCTHUTb NEPIICHAMKYIAPbL: CHMMETPH, C/IBUT TOUKH 10 1
napauIeIbHON MPSIMON

61 CnBur no HenapauieabHON IPSIMON, U3MEHEHUE PAaCCTOSHUN 1

62 KoHTtponbHas Pa60Ta "B3anMHOE pacnosioKeHUe NPSIMBbIX U TUIOCKOCTEN B 1
IIPOCTPAHCTBE

63 [ToBTOpEHME: Yroa MKy NPSMBIMU Ha IUNIOCKOCTH, TPUTOHOMETPUS B 1
MIPOU3BOJILHOM TPEYTrOJbHUKE, TEOPEMA KOCHHYCOB

64 [ToBTOpEHME: Yyroa MeXAy CKPEIIUBAIOIIUMUCS MIPSIMBIMU B IPOCTPAHCTBE 1

65 ['eomeTpryeckue METOAbl BEIUMCICHHS YIJIa MEXy PSIMBIMH B 1

MHOTI'OI'paHHHUKax




66 JIByrpansbliii yroj. CBOMCTBO JIMHEWHBIX YIJIOB JIBYTPAaHHOIO yria 1

67 HepHeHzmlfynﬁpHHe 110ckocTH. CBOMCTBA B3aMMHO MEPIEHIUKYIISIPHBIX 1
IJIOCKOCTEN

68 ITpusnak NepIEH MK IAPHOCTH IIJIOCKOCTEN; Teopema o IPSIMOM IIEPECEYCHUS 1
JBYX IUIOCKOCTEN NMEPIEHINKYIISIPHBIX TPEThEN INIOCKOCTH

69 [IpsiMoyronbpHBIN Mapajuienenumnen; Kyo; U3MepeHus, CBOHCTBA IPSIMOYTOJIBHOTO 1
napajuleenune1a

70 Teopema o0 aAuaroHanyu NpsSMOYTOJBHOIO MMAapaJUIENICIAIIEa U CICACTBAE U3 HEE 1

71 CrepeoMeTpuuecKkre U NPUKIIAIHbIE 33]]a4, CBA3aHHbIE CO B3aUMHBIM 1
PacIoI0KEHUEM NPSMBIX U IUNIOCKOCTH

72 [ToBTOpEHME: CKpeUIMBaIOUIMECS NIPSIMBIE, TapAJUIEIbHBIE IIJIOCKOCTH B 1
CTaH/IapTHBIX MHOTOIPaHHUKAX

73 [Tapa napaenbHbIX IJIOCKOCTEN HAa CKPEIIMBAIOIIMXCS IPSIMbIX, PACCTOSIHUE 1
MEXly CKPELIUBAIOIUMUCS NPSAMBIMHU B IIPOCTBIX CUTYALHIX

74 PaccrostHre OT TOYKM 10 INIOCKOCTH, PACCTOSIHUE OT NMPSIMOM 10 TNIOCKOCTH 1

75 Boruncnenune paCCTvo;IHHﬁ MEXJly CKPELMBAIOIMMUCS IPSAMBIMH C IIOMOIIBIO 1
NEePIEHIUKYIJISIPHON MJIOCKOCTH

76 TpéxrpanHblii yroi, HEpaBEHCTBA AJIs TPEXTPAHHbIX YIJIOB. Teopema IIudaropa, 1
TEOPEMBbI KOCHHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO yTia

77 DneMeHTHI ChepUIECKO TeOMETPHUH: T€0Ie3MUECKIE JIMHUU Ha 3emIie 1

78 KonTponbHas pabora "Yribl u paccrosiHus" 1

79 Cucrematu3zanus 3HaHud "MHOTOrpaHHUK U €70 3JI€MEHTHI" 1

80 [Mupamuna. Buasl nupamun. [lpaBunbHas nupamuaa 1

81 [Ipusma. IIpsamas u HaknoHHas npusMsl. [IpaBuibHas npusma 1

82 [Tpsmoii napasienenunesn, NpsSMOYTOJIbHBIN HapayieNnenumnes], Kyo 1

83 Beinykisle MHOrorpanauku. Teopema Oinnepa 1

84 Beinykisle MHOrorpanHuku. Teopema Dinepa. [IpaBuibHbIe U OTyTIPaBUIbHBIE 1
MHOTOTPaHHUKHU

85 KonTponbhas pabota "MHororpanHuku" 1

86 [ToHsATHE BEKTOpa HAa IJIOCKOCTH M B IPOCTPAHCTBE 1




87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BeKTOpOB 1
89 [TpaBwiio mapamenenunena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
91 Paznoxxenne BekTopa 1o 6azucy TpéX BEKTOPOB, HE JISKAIIUX B OJTHOM 1
TUIOCKOCTH
92 CkayisipHO€E MTPOU3BE/ICHUE 1
93 Brruncienue yria Mex1y BEKTOPaMH B POCTPAHCTBE 1
94 [Ipocreiinue 3a1a4u ¢ BEKTOPAMH 1
95 [Ipocreiinme 3a1a4u ¢ BEKTOPaAMH 1
96 [Ipocreiinue 3a1a4u ¢ BEKTOPAMH 1
97 [Ipocreiinme 3a1a4u ¢ BEKTOPaAMH 1
98 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
100 HroroBasi KoHTpoIbHas paboTa 1
101 HroroBasi KoHTpoIbHas paboTa 1
102 O0o01IeHre U crucTeMaTu3alus 3HaHu| 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KosaunyecTBo JJIeKTPOHHbIE
Ne i/ Tema ypoka aacos uuppossIe
o0pa3oBaTe/ibHbIE
Beero pecypcsl
1 IToBTOpenue Tembl "KoopauHaTel BEKTOpa Ha MIIOCKOCTH U B MPOCTpPaHCTBE" 1
2 [ToBTOpenue Tembl "CkansipHOe IPOU3BEACHUE BEKTOPOB" 1
3 [ToBTOpeHue TeMsbl "BbrunciaeHue yria Mexx1y BEKTOpaMH B POCTPaHCTBE" 1
4 [ToBTOpeHue Tembl "YpaBHEHHE MPSIMOM, TPOXOAIIEH Yepe3 JIBE TOUKHU" 1
5 YpaBHeHHE MJI0CKOCTH, HOPMallb, YPaBHEHHE INIOCKOCTH B OTPE3Kax 1
6 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPaBHEHHUE IJIOCKOCTU B OTPE3KaxX 1
7 BekTopHoe mpou3BeieHne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE IPOTPaMMHUPOBAHUE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE IPOTPaMMHUPOBAHUE 1
10 AHanUTHYECKHE METO/Ibl pacuéTa yriia MeX/y NpsSMbIMH B MHOTOI'PaHHUKAX 1
11 AHaJIUTHYECKHE METO/IbI pacuéTa yriia MeX/1y MIIOCKOCTIMHU B MHOTOIpaHHUKAX 1
12 PopmyJia pacCTOSIHUSI OT TOUKH /10 TNIOCKOCTH B KOOpAMHATAX 1
13 Haxo’xaeHne pacCTOsSHUM OT TOYKH JI0 MJIOCKOCTH B KyOe 1
14 HaxoxneHne paccTOsIHUM OT TOYKH /10 TUNIOCKOCTH B ITPABHJIBHOM NUpaMUIEe 1
15 KonrtponbHas padora "AHanuTiuueckas reomerpus"” 1
16 CeueHuss MHOTOTPaHHUKOB: CTaHIAPTHBIE MHOTOTPAHHUKH 1
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB 1
18 Ceuenus MHOIOrPaHHHKOB: CTaHAAPTHbIE IIIOCKOCTH, EPECEICHN NPAMBIX 1 1
IJIOCKOCTEN
19 [TapannenbHble NpsIMbIE U TUIOCKOCTH: NTAPAJIJIENIbHBIE CEYEHUS 1
20 [TapannenbHble NpsAMBIE U IUIOCKOCTH: pac4€T OTHOLIEHUN 1
21 [TapanenbHble NpsIMbIE U IUIOCKOCTH: YIJIBI MEXKAY CKPEIIUBAOIIUMHUCS TPSIMBIMU 1
29 [lepnieHiMKyIsApHBIE NIPSAMBIE U IUIOCKOCTH: CTaHJAPTHBIE Apbl NEPIIEHIUKYIIPHBIX 1

IUIOCKOCTEH 1 IpAMBIX, CUMMETPHUH MHOT'OI'PaHHUKOB




23 [leprienAUKyIsIpHBIE TPSMBIE U IIJIOCKOCTU: TEOPEMa O TPEX MEePIEeHANKYJIIIpax 1

24 [eprienaAuKyIsIpHBIC TPSMBIE M MJIOCKOCTH: BEIYUCICHHS [UIMH B MHOTOT PAHHUKAX 1

o5 [ToBTOpEHue: mioma M MHOTOYTOJIBHUKOB, (POPMYIIBI JUIs TUIOIIAACH, COOOpaXeHUs 1
nooous

2 [ToBTOpEeHMeE: MIOMAAX MHOTOYTOJIbHUKOB, (hOPMYJIBI JIJIS TUIOIIAJEH, COOOpaskeHus 1
no00us

27 [ToBTOpEHue: mioma M MHOTOYTOJIBHUKOB, (POPMYIIBI JUIs TUIOINAACH, COOOpaXKeHUs 1
monoous

8 [Imomany ceyeHnI MHOTOIPAaHHMKOB: IIJIOMIAU IIOBEPXHOCTEH, pa3pe3aHusl Ha 4acTH, 1
COOOpakeHHS T101I00US

29 [Tnomany ceyeHnit MHOTOTPAHHHUKOB: TIOIIAIU IIOBEPXHOCTEH, pa3pe3aHus Ha 4acTu, 1
COOOpaXkeHHs TI0100Us

30 KonTtponpHas padora "[loBTOpeHHE: MHOTOTPAaHHUKH, CEYCHHSI MHOTOTPaHHHKOB" 1

31 O0béM Tema. O0beM IPSIMOYTOIHHOTO MapalIeIICUIIe 1

32 3anmaun 00 yaABOCHUH Ky0a, 0 KBaIpaType Ky0a; 0 TPUCEKITUH YTIJia 1

33 CrepeoMeTpHuuecKre 3aJau, CBI3aHHbIE C 00bEMOM MPSAMOYTOJIBHOIO Mapaljiesienuneaa 1

34 [TpuknaaHble 3ajauu, CBA3aHHbIE C BBIYUCICHUEM 00bEMa MPSIMOYTOJIBHOTO 1
napajuiesenumneia

35 O0BEM psIMON TIPU3MEI 1

36 CrepeoMeTpHUeCcKHe 3a/1a4H, CBSI3aHHBIE C BBIYMCICHHEM 00HEMOB MPSIMON TIPU3MBI 1

37 [Ipuknansble 3a1a4u, CBsI3aHHBIE C 00BEMOM NPSIMOM TPU3MBI 1

38 Brruucnenue o0EMOB TeN ¢ MOMOIIBIO ONpeieIEHHOTO uHTerpaia. O0bEM HaKIOHHON 1
MIPU3MBI

39 Boruniciienue 00bEMOB TeN ¢ TOMOIIbIO ONpeAeaEéHHOro nuTerpana. O0bEM nmupamuibl 1

40 ®dopmyra o0bEMa mupamuasl. OTHOIICHHE 00BEMOB TUPAMUJL C OOIIUM YTJIOM 1

41 ®opmyina 06béMa nupamuabl. OTHOIIEHHE 00BEMOB MUPAMUJL ¢ OOIIMM YIJIOM 1

42 CrepeomeTpuyecKue 3a1a4m, CBsI3aHHbIC ¢ 00bEMaMH HAKJIOHHOW TTPU3MBI 1

43 CrepeoMeTpuueckue 3aauu, CBI3aHHbIE C 00bEMaMU TUPAMHU/IBI 1

44 [Tpuknagaeie 3agaun o Teme "OO0BEMBI Ten", CBA3aHHBIE ¢ 00HEMOM HAKIIOHHOU 1

IMPU3MBI




45 [Tpuknanseie 3aaauu o Teme "OO0bEMBI Ten", CBA3aHHBIC C 00bEMOM MHPAMUJIBI 1
)

46 [Ipumenenne 00bEMOB. Brrunciaenne paccTosHUS 10 TUIOCKOCTH 1

47 KonTtponpHas padora "O6béM MHOTOrpaHHuKa" 1

48 unuzapuyeckas HOBEPXHOCTh, 00pa3yOIIUe HUIUHIPUUECKOM MOBEPXHOCTH 1

49 Humsap. [psimoit kpyroBoit uiauHAp. [nomanae moBepXHOCTH HUJIMHAPA 1

50 KoHnueckas moBepXHOCTh, 00pa3yIone KOHnYeCKor moBepxHocTu. Konyc 1

51 CeueHne KOHyca IMIIOCKOCTHIO, NMapalljIeNIbHOM MII0OCKOCTH OCHOBAHUS 1

52 Yceu€nnsiii konyc. M300pakeHre KOHYCOB U YCEYEHHBIX KOHYCOB 1

53 [Tnomaae 60KOBOM MOBEPXHOCTH M MOJTHOM IMOBEPXHOCTH KOHYCa 1

54 [Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM IMOBEPXHOCTH KOHYCa 1

55 CrepeoMeTpHuuecKre 3aJa41 Ha JI0Ka3aTebCTBO U BHIUMCIICHHE, TOCTPOCHUEM CEUCHUN 1
WIMH/Ipa, KOHyca

56 CrepeoMeTpHuuecKre 3aJa41 Ha JI0Ka3aTebCTBO U BHIYMCIICHHE, TOCTPOCHUEM CEUCHUN 1
WIMH/Ipa, KOHyca

57 [Ipukiiaguble 3aa41, CBSI3aHHbIE C [JIMHIPOM 1

58 [IpukitagHble 3a1a4m, CBSI3aHHBIE C [IWIMHIPOM 1

59 Cdepa u map 1

60 [Tepeceuenue cdepsl u mapa ¢ mIockocThio. Kacanue mapa u chepsl maockocThio. Bug 1
U U300pakeHue mapa

61 [Tepeceuenue cdepsl U mapa ¢ mwiockocThio. Kacanue mapa u chepsl mnockocTsro. Bun 1
U U300pakeHue mapa

62 VYpasuenue coepsl. [Tnomans chepst u e€ yactei 1

63 Cummerpus chepsl 1 mapa 1

64 CrepeomeTpHuyecKkHe 3aauu Ha JJ0Ka3aTelbCTBO U BBIYMCICHHE, CBSI3aHHBIE cO chepoit 1 1
IapOM, IIOCTPOCHUEM UX CEYCHUH IIIOCKOCTHIO

65 CrepeomeTpHyecKHe 3aJaui Ha JJOKAa3aTeIbCTBO U BRIYMCIICHHE, CBSI3aHHBIE CO chepoit u 1
I1apOM, IOCTPOEHUEM UX CEUEHUH MIIOCKOCTHIO

66 [IpuknanHblie 3a/1a4u, CBsI3aHHBIE CO c(hepoii U IMapom 1

67 [ToBTOpEHME: OKPYKHOCTD Ha IJIOCKOCTH, BBIYMCIICHHUS B OKPY>KHOCTH, CTAaHIapPTHBIC 1

nmonoous




68 Paznuunbie KoMOWHAIMK TE BpaAIIeHUs] © MHOTOTPaHHUKOB 1

69 3anmaun o Teme "Tena v MOBEPXHOCTH BpaIeHHs" 1

70 3anauu no Teme "Tena ¥ MOBEPXHOCTH BpallieHus " 1

71 KontponbHast padora "Tena 1 moBepXHOCTH BpameHus" 1

72 O0béM unuHIpa. Teopema 00 00bEME MPSMOTO UITUHAPA 1

73 Brruucienne 00bEMOB TeI ¢ TOMOIIBIO onpeaenéHHoro uaTerpaia. OobéM KoHyca 1

74 [Tnomaau GOKOBOW M IMOTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuuecKre 3aJJaui, CBSI3aHHbIE C BHIYUCICHUEM 00bEMOB IIMIIMH/PA, KOHYCa 1

76 [Tpuknagaeie 3aaauu 1o Teme "OOBEMBI M IO IIOBEPXHOCTEH Te" 1
O06béMm mapa u mapoBoro cexkropa. Teopema 06 00vEme mapa. [Tnomans chepsi.

77 CrepeomeTpHuecKHe 3a/1a4H, CBSI3aHHBIE C BBIYMCICHHEM 00BhEMOB IIapa, MapoOBOTO 1
CErMEHTa U IIaPOBOT0 CEKTOpa

78 [Tpuknagaeie 3agaun 1mo Teme "OO0BEMBI Ten", CBA3aHHBIC ¢ 00BEMOM IIapa M IUIOIIAIbI0 1
cdepbl. COOTHOLICHUSI MEKAY TUIOMIAISIMU TIOBEPXHOCTEH U 00bEMaMH MTOT0OHBIX TET
[Tono6uble Tena B mpoctpaHcTBe. M3MeHeHne 00bEMa pu 1Mo 1001u.

79 CrepeomeTpuyuecKue 3a1a4u, CBI3aHHBIEC C BEIYMCICHHEM 00BEMOB TEJ U TIJIOIAIeH 1
ITOBEPXHOCTEU

80 KontponsHas padota "[1n01maau noBepXHOCTH U 00bEMBI KPYTJIBIX TeT" 1

81 I[BI/IU)KCHI/ISI MpPOCTPAHCTBA. Otobpaxxenus. [IBmxenus u paBeHcTBO puryp. O6mue 1
CBOWCTBA JIBUKCHUI

82 Bubl nBrkeHMil: napaieIbHbIN HePeHOC, LIEHTpaJbHAsl CHMMETPUS, 3€pKaJIbHAs 1
CUMMETpHS, TOBOPOT BOKPYT MPSIMOii

83 [TpeoOpa3zoBanus nogobus. Ipsmas u chepa Ditnepa 1

84 I'eomerprueckue 3a1a4n Ha IPUMEHEHHUE IBUKECHUS 1

85 KonTponbhas pabota "BekTops! B mpocTpancTse” 1

86 O6o6maromiee nosropenue 11 nonstuii u MmeTog0B Kypca reomerpuu 10—11 kiaccos, 1
cucreMaTu3anus 3HaHuil: "l[lapanienbHOCTh NPSAMBIX U TUIOCKOCTEH B pocTpaHcTBe"

87 Ob6o6maroee noropenue 11 noustuit 1 MeTo0B Kypca reomerpun 10—-11 kmaccos, 1
cucreMartu3aius 3HaHui: "BekTopsl B mpocTpancTse"

88 O6o6maromiee nosropenue 11 nonsituii u MeTon0B Kypca reomerpuu 10—11 kiaccos, 1

cucTeMaTHu3alys 3Hanui: "BekTopsl B mpocTpaHcTBe"




89 Ob6o6maromee noropenue 11 nmonstuit 1 MeTo0B Kypca reomerpun 10—-11 kinaccos, 1
cucreMaruzanus 3Hanui: "O0beM MHOTOrpaHHUKA"

90 O6o6matomee moropenue 11 moHsTHI 1 MeTOI0B Kypca reomeTpuu 10—11 kaccos, 1
cucreMarusaius 3Hanui: "O0beM MHOTOrpaHHuKa"

91 Ob6o6maromee noropenue 11 nmonstuit 1 MeTo0B Kypca reomerpun 10-11 knaccos, 1
cucreMaruzanus 3Hanui: "[1momany moBepXxHOCTH U 00bEMBI KPYTIIbIX Ten"

92 O6oo6matomee moropenue 11 moHsTHI 1 MeTOI0B Kypca reomeTpuu 10—11 kaccos, 1
cucremaru3ans 3HaHui: "[nomanm noBepXHOCTH U 00BEMBI KPYIIIBIX Tel"

93 Hrorosast KOHTpOJIbHAS paboTa 1

94 HroroBast KoHTpoIbHas paboTa 1

95 [ToBTOpEHKE, 0000IICHUE U CUCTEMATH3aIIMs 3HAHUH 1

9% HcTopus pa3BUTHS CTEPEOMETPUH KaK HayK1 e€ poJib B Pa3BUTUHU COBPEMEHHBIX 1
WH)XCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

97 Hctopust pazButHs CTepeoMeTpru Kak HayKH 1 e€ poJib B pa3BUTHUU COBPEMEHHBIX 1
WHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

98 HcTopust pa3BUTHS CTEPEOMETPHUH KaK HayK1 e€ poJib B Pa3BUTUHU COBPEMEHHBIX 1
WH)XCHEPHBIX M KOMITBIOTEPHBIX TEXHOJOTUN

99 Hctopust pazButusi CTepeoMeTpru Kak HayKH U e€ poJib B pa3BUTHUU COBPEMEHHBIX 1
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

100 Hcrtopust pazBuTHs CTEpeOMETPHH KaK HayKH H e€ poJib B pa3BUTUU COBPEMEHHBIX 1
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

101 Hcropust pa3BUTHSA CTEPEOMETPUN KaK HayK! | €€ poJib B Pa3BUTUU COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJOTUN

102 Hcrtopust pazBuTHs CTEpeOMETPHH KaK HayKH M e€ poJib B Pa3BUTUH COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

I'eometpus, 7-9 xnaccel/ Atanacsa JI.C., byty3os B.®., Kagomies C.b. u

npyrue, AknronepHoe obmectBo «M3natenscTBo «IIpocBemnieHues

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

www.edu.ru

www.fcior.edu.ru

www.school-collection.edu.ru
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