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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TAK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH W IPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[Tockonmpky  JIOTWYECKOE  MBIIUICHHE,  (GOopMUpPyEeMOe  TpH  U3YYCHUHU
00y4aroIMMUCs MOHATUIHHBIX OCHOB F€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M  OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznueckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAIbHBIX CIIOCOOHOCTEW oOOydarommxcs mpu
U3YUYEHUU T€OMETPUH, KaK COCTaBIIAIONIEH nMpeaMeTHol o0nactu «MartemaTuka u
uHpopMaTrka»  yepe3  O0EClEUYeHHE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEITHOTO MPO(HECCHOHATBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKHU.

[IpropuTeTHBIMM 3aJayaMU Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BJQJETh  OCHOBHBIMM  TOHATHUAMU O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHNE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pealbHOM
MHUpPE MHOIOTPaHHUKM M Te€la BpallCHUsA, KOHCTPYUPOBATb TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJICHUHU PACCYKICHUN;

dopMupOBaHHE YMEHHMs BIaJEThb METOJAMHU JI0Ka3aTEeIbCTB M aJrOPUTMOB
pELIEHUs, YMEHUS UX IPUMEHSTh, MPOBOAUTH JIOKA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUM
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE HWHTEIJICKTYAIIbHBIX W TBOPUYECKUX
CrocoOHOCTEW 00ydaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, HUHTEpPECa K U3YUEHUIO TE€OMETPUU;

dbopmupoBanre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHHSI pPAaclo3HaBaTh MPOSIBIICHUS TEOMETPUUYECKUX TMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HWCCJIEIOBAaHUS MOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALUY MOYYCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 kmaccax sBisitorcs: «lIpsMble W MUIOCKOCTH B MPOCTPAHCTBEM,
«MHuororpannukun», «Tema BpameHus», «BekTopel U  KOOpPAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMU T€OMETPUM HA YIUIyOJIEHHOM YpPOBHE OOydYE€HHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUH  pacmpenenserca He  TOJBKO  TI0
coJiep KaTeNIbHBIM JIMHUSAM, HO U 10 rojgaM oOydenus. ConepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUYECKUMH TOHSATHUSIMU U HABBIKAMU TMOCIIEI0OBATEIBHO U MOCTYIATENbHO, C
COOJII0JIEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOUIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN 00YUYaIOIMIUXCsl, PaCIupss U yriayOmsis
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIIayOJEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus i auddepeHumnanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTEIbHBIX MporpamMM, OO€CleuuTh YriyOJIE€HHOE
U3Y4YEHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHOro npeamera «MaremMaTukay;

MOJATOTOBUTH OOYYAIOIMIMXCA K TPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiel mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01IUM U npoecCHOHATBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOGHOro kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TNOHATHS ~ cTepeoMeTpuu. Touka, npsaMas, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUE MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajuleNIbHble W CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [1apamiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOeKTUpoBaHMs. W3o00paxeHue
¢buryp B mapajjieNbHOW MPOEKUHUH. YTJbl C COHANMPABIECHHBIMU CTOPOHAMU, YIOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTU: NEPIEHAUKYIIAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM 10  IJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHAMKYJAPHOCTH  JIBYX
mIocKkocTer. Teopema o TpEX nmepHeHIuKyIspax.

VYriael B NpOCTPAHCTBE: YroJl MEXAY INMPSAMOW M INIOCKOCTBIO, BYTPAHHBIN
YIOJI, IMHEWHBIA YTOJI IBYTPAHHOIO yrila. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYI'PaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBasl U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapajutenienumiesr, OPSAMOYTOJIBHBIA — NApajulesenune]] ¢  €ro  CBOMCTBA.
Kparuaiime mnyTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPAaBWIbHAs TPEYroibHAas NUpPaMUAa U NPABUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPaHHHMKOB: pEOpa, AuaroHaau, yIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOLIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTH NPSIMOMl IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHPAMUJIBI,
TeopemMa O IUIOLAAN YCEUYEHHON MTMPaMU/IBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX MNPHU3M, CHMMETpPHUS IPABHIBHON
UpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATUA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPBI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O pasloOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHbIM  BekTopaM. IIpsmMoyrosibHas  cucremMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEIECHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmoioxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
nrapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOW TPU3MBI, MIIMHJpA, TUpaMHUIbl U KoHyca. OO0BEM I1apa u MapoBOTO
CerMEHTa.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAs OKojJo IpumHApa. llepecedenne cdepsl W mapa c
iockocThio. Kacanue mapa u chepsl miockocThio. [loHsATHE MHOTrOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chephl U €€ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAJCH IOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, roMoTeTvs. PemieHue 3amay Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIUHIPA
(mapaymienbHO YW TEPHEHAMKYJSIPHO OCH), CEYEHHS KOHyca (MapajuielbHble
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON NIEPEHOCA
CEKYIIEH TNTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOIO YyMHOXEHHUs. I[IpsMoyronbHas
cucTeMa KoopauHat B npocTpaHcTBe. KoopanHaTel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKEHUs B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OTtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapauiebHBIA TEPEHOC,
LCHTpaJIbHAsl CUMMETpPHS, 3€pKaAJIbHAsA CHUMMETPHS, TOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00y4YaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA DPA3IUYHBIX CTPYKTYp, SIBJICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), YMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOXKEHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JPYTHX HAyKax, TEXHOJIOTHSX, cpepax
DKOHOMHKHU;

3) IyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOI'O IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIbHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUYHUBOTO OyAYIIErO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHUE K MHPY, BKIIOYAsl JCTETUKY MATeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pusuyeckoe BoCIMTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE TMHUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nMUecKass aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oyayuieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUHU TPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOM
CpeIlbl, OCO3HAHME TJIOOAIBHOTO XapaKTepa dKOJIOTUUECKUX MPoOIeM, OpUEHTAITUS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HAyKH KakK c(]epbl 4YeIoBEUeCKOW MesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSTWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIUPOBATH U  MPEOOpPa30OBBIBATH  CYXKICHUSA:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHHIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U IPOTUBOPEYU;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIINIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BHIBOIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH THUMOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00beKTa, sIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh O0OOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPEJIIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

BBISBJIATH Je(UUIUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTaBIATh €€ B Pa3IM4HbIX (Popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBAThH CY>KICHHSI B COOTBETCTBUU C YCIOBUSIMHU U
HeNsiMU - OOILEHMS], SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yJIbTarT;

B XOJI¢ OOCYXKJIEHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3blBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me W CXOICTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIUpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
NpEe3eHTALUK U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4i, BHIOMPATh CIIOCO0 peLIeHHs ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKCMM KaKk  OCO3HAHHUSA
COBEPIIAEMBIX JI€UCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTUYECKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, OPUHUMATh I€Jb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJBl paboT, JOroBapuBaThbcsi, OOCYXKIaTb NPOLECC U pe3yabTarT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNNoOBBIX (opMax paldoThl (00CyXaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W HHBIE), BBINOJHATH CBOK YacThb pabOThl H
KOOPJIMHUPOBaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 ¥ IPOBEJACHUU MAaTEeMaTHYECKUX PACCYKIACHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
T€OMETPUYECKHX 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: MEXIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
nupamMua, MPSMOYTONBHBIN MTapajuieenune, Kyo0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

e BBIMNOJIHSITH napauiesbHOE, LEHTPATIBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYpP HA IUIOCKOCTH, BBIIOIHATH U300paKeHUsT QUTyp
HAa IJIOCKOCTH;

e CTPOWUTH CEUYEHHUS MHOTOIPAHHUKOB PA3JIUYHBIMHU METOIAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHHUKOB  (IIpU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TPUMEHEHUuEM (HOpMYIT;

e CBOOOJIHO OMEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, IIEHTP,
OCh M IUIOCKOCTh CHMMETPHUH, ILIEHTP, OCh M IIOCKOCTh CHUMMETPHUH
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e peliaTh 3aJa4d Ha JOKa3aTeJIhCTBO MATEMAaTHYECKUX OTHOIICHUN W
HaXO0XJICHUE TCOMETPUYECKHX BEIUYUH, MPUMEHSSI W3BECTHBIE METOJbI
IIpU PEIICHUN MaTEMAaTUYECKUX 3a7ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTU;

e TMPUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPECOMETPUUECKUX 3a]1a4;

e WU3BJEKaTh, MPeOoOpPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBaTh peajbHbIE CUTYyalluU, MPUMEHSTh U3yYCHHBIC MOHSATUS B
mpoiiecce  IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcopMyIUpOBAHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIE CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTh MPaKTUUECKUE 3a/lauu,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e UMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTu QyHIaMEHTA PAa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyyaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHMUYECKOW U CEepUuecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(pepoit u 1mapom;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOTYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalleHHUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (HopMyT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBI3AaHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMCAHHBIA OKOJIO cephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WIIUA TEJIO
BpaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TUIOIIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3ydaembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATh U MpPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JI€KAPTOBOW CUCTEME KOOPIMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4 HA BBIYMCIICHHUE YIJIOB MEXKY IMPSIMBIMU
U TUIOCKOCTSIMHU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATHUSMH, CBSI3AHHBIMU C JBWXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB U TeN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TeJ BpAILCHUS: CEUCHUS IUIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHble
OCHOBAHHUIO Y TIPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/ MEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (AKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
PUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU dopme;

pelmarbs 3aJayd Ha JOKa3aTeIbCTBO MATEMAaTHYECKHX OTHOLICHUN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHSATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHaJM3UPOBATh U OLICHUBATh PEANbHBIE CUTYallUH, IPUMEHSATh U3YUYEHHbIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYITUPOBAHHOM  MPOOJIEMBI,  MOJIEIHUPOBATH
peanbHble CUTyallUH Ha SI3bIKE T'€OMETPHM, HCCIIEN0BAaTh IOCTPOCHHBIE
MOJEIIM C HCIIOJIb30BAHUEM TIE€OMETPUYECKUX IIOHATUM U  TEOpEM,
anmapara anreOpel, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypenI
1 BBenenue B ctepeoMeTputo 23 1
) B3aumHOe pacnonoxeHue NpsiMelx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepHeHI[I/IIiyJUIpHOCTI) HPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIIBl U pacCcTOSHUS 16 1
6 MHororpanHuku 7 1
7 Bekropsl B IpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3anus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxrmieckie (uudposbie)
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypenI
1 AHanuTnyeckasi FeOMETpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 00BEMBI 9 1
KPYTJBIX TET
6 JBro>xkeHus 5 1
7 [ToBTOpEHuUeE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE TIpaBHiIa H300paKEHUS HA
PHUCYHKE TUIOCKOCTH, TTApaJICITBbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

KoauuecTBO 9acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbBIE
uugposeie
o0pa3oBaTtejibHbIE

pecypchl

[lonsATHA cTepeoMeTpHUH: TOUKA, IPsIMas,
IIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBuiIa N300pakKEeHUs Ha PUCYHKE
TJIOCKOCTH, MapaIIEbHBIX MPSIMBIX
(OTpe3KoB), cepeIuHbI OTpe3Ka

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocTh;
MOJIyIPOCTPAHCTBO

[TonsTHs: nepecekaronecs MIOCKOCTH,
nepecekarommecs npsimasi ¥ miocKocCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (hUTYP,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHHHKH, U300paKEHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (hUTyYP,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPAMBIX U INIOCKOCTEMN B IMPOCTPAHCTBE.
O003Ha4eHUS MPSMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil mupaMuipl, Kyoa u
IIPU3MBI, KOTOpBIE IPOXOJAT Uuepe3 ux peéopa.
N300paxkeHue nmepeceueHus MoydeHHBIX
IIJIOCKOCTEN. PackpanmBaHue MOoCTpOEHHBIX
CEUCHUM Pa3sHbIMHU IBETaAMU

11

N300pakeHne ceueHuil mupaMuapl, Kyoa u
MIPU3MBbI, KOTOpBIE IPOXOAT uepe3 ux peéopa.
N3o0paxkeHue nepeceueHus MoTydeHHBIX
IJIOCKOCTEN. PackpanimBaHue MOoCTpOEHHBIX
CEUYeHUM Pa3sHbIMH IBETaAMU

12

N300paxenune ceueHunit nupamuibl, Kyda u
MIPU3MBbI, KOTOpBIE TPOXOAT uepe3 ux peéopa.
N3o0paxkeHune nepecedeHns moaydeHHBIX
IJIOCKOCTEN. PackpanmBanne MOCTPOEHHBIX
CEUEHUN pa3HBIMU [[BETAMH

13

N306paxenue ceyeHunit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o0paxkeHune nepeceueHns moaydeHHBIX
IIJIOCKOCTEN. PackpammBaHne MOCTPOEHHBIX
CEUCHUIM Pa3sHbIMHU [IBETAMU

14

Merton cnenoB uisi TOCTPOCHUS CEUYECHUM




15

16

17

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni PsIMBIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa nepeceyeHril MPsSIMbIX U
IIOCKOCTEN

[TocTpoenue ceveHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha pEOpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuit B mupamue, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMHCh IIaroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLMOHANIBHBIX 0Tpe3kax. [lomo0Oue
TPEYrOAbHUKOB

[ToBTrOopenue mianumerpuu: Teopema
Menenasi. PacueTsl B ceueHUsIX Ha
BBIHOCHBIX YepTexax. Mcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUN




23

24

25

26

Kontposbhas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumHoe pacnonoxeHue npsmMbIx B
npoctpancTBe. CKpeuuBaronecs npsmele.
[Ipu3Haky CKpEIMUBAIOIINXCS MPSMBIX.
[TapaniensHble MpsiMbIe B TPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOU, MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIICH Ha JaHHOMN
npsMoii. Jlemma o mepecedeHum
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpeX MpsIMBIX. Teopema o
TpEX MapajuleabHbIX NPsMbIX. Teopema o
CKPEILMBAIOIINXCS PSAMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUS.
N3o06paxkenune pasHbIX Guryp B
napajuieIbHON NPOEKINH

28

[enTpanbsHas npoekuus. YToui ¢
COHAITPaBJIICHHBIMU CTOPOHAMU. YTOJ MEXIY
TPSIMBIMH

29

30

3agaun Ha OKA3aTelbCTBO U UCCIIEAOBAHME,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[lonsATHS: MapamienbHOCTh NPSAMON U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapajuIebHOCTH MPSMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH PSIMOM 1




31

IIJIOCKOCTH

['eomeTpuueckue 3a1aun Ha BHIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YEPTEkKE U
napajuieNbHOTO APYTroii mpsiMoii. Pacuér
OTHOIIICHHUH

33

[NapannenpHas MpOEKIHs, TIPUMEHEHUE JUISI
IIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CBoncTa
napajuiefienune1a u NpusMbl

34

35

36

37

[TapannensHele iockocty. [IpusHaku
NapajIeNIbHOCTHU JIBYX IUNIOCKOCTEHN

Teopema 0 napajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IIPOXOAALIEN
yepe3 TOUKY, He MPUHAJICKAILYIO TaHHON
IJIOCKOCTH U CJICICTBHUSA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IPSIMBIX IIEPECEUCHHUS IIPU
MIEPECCUCHUH IBYX IapaJIICIbHBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapanienbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NMPSAMBIX,
3aKJIFOUYEHHBIX MEX]y MMapajlIeIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUEHHUH NTPSIMOH ©
JBYMs apaJlJIeIbHBIMU TJIOCKOCTSIMU




[ToBTopenue: Teopema Iudaropa na

38
IJIOCKOCTH

39 IloBTOpPEHME: TPUTOHOMETPHS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napajuienenunesa

41 Brruucnenue JyiMH 0Tpe3KOB B KyOe U
MPSIMOYTOJIbHOM NapaJulesenuIe e
IlepneHIUKYIAPHOCTD NPSAMON U MJIOCKOCTH.

42 [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMON U
IJIOCKOCTH
[lepneH MKy IApHOCTD NMPSMOM U IVIOCKOCTH.

43 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH
Teopema o CylIeCTBOBAaHUU U

44 €AMHCTBEHHOCTH IPSIMOM, TPOXOASIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYIISIPHOM K MIIOCKOCTH

45 [In0cKOCTH ¥ IEPIEHANKYIISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAaX

46 [InockoCTH ¥ IEPIEHANKYIISIPHBIE UM
IIPsIMbIE B MHOTOTpaHHHUKAX

47 [lepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIsIpa U3 TOYKU Ha TPSIMYIO

43 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIsIpa U3 TOYKU Ha TPSIMYIO

49 Teopema o Tpéx nepreHANKYIApax (mpsmast

u oOpaTHast)




Teopema o Tpéx nepneHAUKyIsApax (mpsmas

>0 u oOparHast)

51 Yron Mexay CKpenuBarOIUMUCS PIMbIMHU

57 [Touck neprneHauKyJISpHBIX MPSMBIX C
IIOMOUIBIO NEPIIEHIUKYJIIPHBIX MJIOCKOCTEN

53 OpToroHajibHOE IPOECKTUPOBAHUE
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

54 MPaBUILHOM MUPAMHUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM NPOEKINU
[TocTpoenne ceueHuii Kyoa, mpU3MBI,

55 [IPaBWJIbHON MUPaMUAbI C TIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctn cummerpuii B
MHOTOTpaHHUKaX

57 [Ipu3HaK nepneHMKyISIPHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUU

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosiHUM OT TOYKHU JI0 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosiHU OT TOYKU JI0 TIIOCKOCTH
CriocoObl OIyCTUTh MEPIIEHAUKYIISIPBL:

60 CUMMETpHUS, CABUI TOUKHU IO MapaljIeIbHON
IpsAMOI

61 CrBur 1o HemapaJIeIbHOU NMPSAMOH,
U3MEHEHUE PACCTOSHUN

& Kontponbnas padota "B3zanmuoe

pacrosoKeHue MPSMbIX U TUIOCKOCTEH B




63

npocrtpaHcrtae"

IToBTOpEHME: YroyI MeXy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: Yyros Mex Iy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

65

66

67

FGOMeTpI/ILICCKI/IC MCTO/bI BEIYUCIICHUSA YyIJIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHHUKAX

JIByrpansbiil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB IBYT'PaHHOTO yIjia
[lepnennukynspHble mockoctu. CBoiicTBa
B3aMMHO NEPIIEHIUKYJIAPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHaANKyJISIPHOCTH IIIOCKOCTEW;
Teopema O IMPSIMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPETHEN
IJIOCKOCTH

69

70

71

[IpsiMoyroibHBIN Napauienenunesn; Kyo;
M3MEpEeHUsl, CBOMCTBA MPSIMOYTOJILHOTO
napajuieJenuIe a

Teopema o nuaroHanan NpsAMOYIroJbHOTO
napajuleJIenUIeNa U CIEICTBUE U3 HEE
CrepeoMeTpuuecKkre U NpUKIaIHbIE 3aa4uu,

CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MpsAMBIX U IJIIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napasuieNbHbIe MIIOCKOCTH B CTAHAPTHBIX




MHOI'OI'paHHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE

73 MEXly CKPEIMBAIOIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaLUAX

74 PaccrosiHue OT TOYKM 10 TUIOCKOCTH,
paccTosiHue OT NMPSAMOM 10 IIIOCKOCTH
Brruncnenue paccTosHUA MEXKIY

75 CKPELIMBAIOIIMMHUCS IPSIMBIMH C IIOMOIIBIO
NEPIEHIUKYIISIPHON IITIOCKOCTH
Tpéxrpannslii yroi, HEpaBeHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yIJIa

77 DneMeHTH! cpepruuecKoil reoMeTpuu:
reoJIe3NYEeCKUE JIMHUU Ha 3emile

78 Kontponbnas padota "Yribl u paccrosHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U
€ro 2JIEMEHTHI"

20 [Tupamupa. Buasl nupamun. [IpaBunsnas
nupamuia

21 [Ipusma. [IpsAmast u HAKIOHHASI IPU3MBI.
[IpaBunbHas npusma

22 [IpssMo#t napaenenunen, NpsMoyroabHbINA
napasenenunes, Kyo

23 Brinykiibie MHOrorpanHuku. Teopema
Ditnepa

84 Brinykibeie MHOTOrpanHuku. Teopema




Oitnepa. [IpaBuibHbIC U OTYyIPaBUIIbHBIC
MHOTOTPaHHUKH
85 Kontposbnas padora "MHororpaHHuKU" 1
26 [TonsiTHE BEKTOpa HA IIJIOCKOCTH U B 1
IIPOCTPAHCTBE
87 Cymma BEKTOPOB 1
88 PaznocTs BekTOpOB 1
89 [IpaBuno nmapannenenunena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Pasnoxxenue Bektopa 1o 6a31/1<:}v/ TpEX |
BEKTOPOB, HE JIEXKAIUX B OJJHOM IJIOCKOCTH
92 CkansipHoe pou3BeJIcHUE 1
93 Boruncnenue yria Mex1y BEKTOpaMu B |
MIPOCTPAHCTBE
94 IIpocreimme 3a1auu ¢ BEKTOPaMH 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
96 IIpocreimue 3a1auu ¢ BEKTOPaMH 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
98 O06o011eHne 1 cucTeMaTu3ays 3HaHu| 1
99 O060011eHre U cucTeMaTu3alys 3HaHU! 1
100 HToroBasi KOHTpOJIbHASA paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O06001enre 1 cucTeMaTr3aIs 3HaHUIA 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
uudposbie
Nen/m Tema ypoka Kontposbubie IIpakTHnueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
| [ToBTOpenue tems! "KoopauHaTsl BekTopa |
Ha TJIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue Temsl "CkaiispHOE |
IIPOU3BEIEHUE BEKTOPOB"
3 [loBTOpenue Temsl "Bprunciienue yria 1
MEXIy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpenue Tems! "YpaBHEHHE IPAMOI, |
MIPOXO/ISIIEH uepe3 ABE TOUKH'"
5 YpaBHEHME MIJIOCKOCTH, HOPMAJIb, |
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, |
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHme 1
2 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
9 JIuHeliHbIEe HEPABEHCTBA, JIMHEWMHOE 1
IPOrpaMMUPOBAHNE
10 AHanuTHYECKHe METO/Ibl pacuéTa yria 1
MEXly MPSMBIMH B MHOTOIpaHHUKAX
11 AHaMTUYECKHE METO/IbI pacyéTa yria ]
MEXy INIOCKOCTSMHU B MHOTOTpaHHUKAX
12 dopmyiia pacCTOSIHUSA OT TOYKHU J10 1




IIJIOCKOCTH B KOOpJAHWHATax

HaxoxzaeHue paccTossHUM OT TOYKHU 10

13
MIJIOCKOCTH B KyOe

14 HaxoxzaeHnue paccTossHUM OT TOYKHU 10
MJIOCKOCTH B IPABUJIBHOW MUPAMU/IE

15 KoHnTtpoisbHas pabota "AHamuTH4deckas
reomeTpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE
MHOTOTPaHHUKHU

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

18 IUIOCKOCTH, IEPECeUEHUs IPSIMbIX U
IIJIOCKOCTEMN

19 [TapannenbHble NpsMbIE U TUIOCKOCTH:
napasuieIbHble CEUeHUS

20 [TapannenbHble NpsIMbIE U TIOCKOCTH:
pacu€T OTHOLIECHHI

)1 [TapannensHbIe MPSMBbIE U TUIOCKOCTH: YTIIBI
MEXTy CKPEIUBAIOIIUMUCS TPSIMBIMU
[TepnenauKyIsIpHBIC TPSAMBIC U INTIOCKOCTH:

” CTaHJapTHBIC TTAPhI MEPIECHIUKYIISTPHBIX
TUTOCKOCTEH U MIPSIMBIX, CHMMETPHUH
MHOTOTPaHHUKOB

3 [TepnenauKyIsIpHBIC TPSAMBIC U INTIOCKOCTH:
TeopeMa O TpeX MepreHANKYIIIpax

24 [MepneHaUKyISpPHBIE IPSMBIEC U TUIOCKOCTH:
BBIUMCJICHUS JTUH B MHOTOI'paHHUKAX

25 [ToBTOpEHME: MO MHOTOYTOJIbHUKOB,




26

bopMyIIBI IS TUTOMIACH, COOOpaKEeHUS
noa00us

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOMIACH, COOOpaKEeHUS
nmonoous

27

[ToBTOpEHUE: TIIONIAIU MHOTOYTOJIbHUKOB,
(GopMYIIBI IS TUTOIIAICH, COOOpaKEHUS
nmonoous

28

29

30

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUTOIIAAM TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUsI 1O 100ust
[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUTOINAN MTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs O 100Mst

Konrponsnas pabora "[loBropenue:
MHOT'OTPaHHHUKH, CEYEHUS] MHOIOIPaHHUKOB'

31

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaJuleenuneaa

32

33

34

3anaun 06 yABOGHUHU Ky0Oa, 0 KBaapaType
Ky0a; 0 TPUCEKITNH yTiia
CrepeoMeTpHUueCKUe 3a]a41, CBI3aHHBIE C
00BEMOM MPSAMOYTOIHHOTO
napasuieNienumnena

[IpuknagHeie 3a/1a4u, CBSI3aHHBIE C

BBIYHCIICHHEM 00BbEMaA npsAMOYTOJIbHOT'O
napajjejenmicaa

35

O0BEM TIPSIMON PU3MBI

36

CrepeoMeTpHUECKHE 3aJa41, CBA3aHHBIE C




BBIUMCJICHHEM 00bEMOB IPSIMOUN PU3MBI

[IpuxiagHblie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM

37 NPSMON MPU3MBbI
Brruncienue 00bEMOB TeIT C TOMOIIBIO

38 onpeaenéuHoro uarerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

39 onpenenéHHoro uuterpaiga. Oobém
U PAMHU/TBI

40 ®opmyna o0bEMa nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

41 ®dopmyna 00béMa nmupamuabl. OTHOIICHHE
00BbeMOB UpaMu ¢ OOLIUM YIJIOM

4 CrepeomeTpuyuecKue 3aJ1auu, CBI3aHHbIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeomeTpuyuecKue 3aJ1auu, CBI3aHHbIE C
00BEMamMH UpaMUIbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", cBsI3aHHBIE C 00HEMOM HAKJIIOHHOM
MPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OOBbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaAMUIbI

46 [Ipumenenne 06EMOB. Brrunciienue
PacCTOSIHUS A0 MIOCKOCTH

47 Kontponbnas pabora "O6bEmM
MHOTOIpaHHHUKa"

43 [{ununaapuyeckas MOBEPXHOCTb,

00pa3yroue MUIHHIPUICCKOM




IOBEPXHOCTHU

Munmusap. [psamoi KpyroBon HUIUHAP.

¥ [Tnomane MOBEPXHOCTH LMIMHIPA

50 Konunyeckas TOBEpXHOCTh, 00pa3yromme
KOHUYecKoii moBepxHocTH. KoHyc

51 Ceuenne KOHyca IIOCKOCTHIO,
napauieIbHON MJI0OCKOCTH OCHOBAHUS

57 VYceuénHblil koHyC. M300paskeHne KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomaae GOKOBOIM MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHON
MOBEPXHOCTH KOHYCa
CrepeomeTpryuecKue 3aa4u Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUEHUH IIMIINHIPA, KOHYyCca
CrepeomeTpryuecKue 3a1a4u Ha

56 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MMOCTPOEHUEM CEUECHUH LUIIMH]IPA, KOHYyCa

57 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
ITUTHHIPOM

58 [IpuknanHble 3a1a4u, CBsI3aHHBIE C
[UTHHIPOM

59 Cdepa u map
[Tepeceuenue cdeps! u mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctso. Bug u
n300pakeHHe 1mapa

61 [Tepeceuenue cdepsl u mapa ¢ MIOCKOCTHIO.




Kacanwue miapa u cdepsl miockoctbro. Bun n
n300paKeHHe mapa

VYpasuenue chepsl. [Lnomans cdepsl u e€

62 .
yacrel

63 Cummerpus chepsl 1 mapa
CrepeomeTpHuuecKue 3a/1aun Ha

64 JI0Ka3aTeIbCTBO U BBIUUCIICHHUE, CBSI3aHHbIE
co chepoii 1 apom, TOCTPOCHUEM UX
CEYEHUH TUIOCKOCTHIO
CrepeomeTpHuyecKue 3a/1aun Ha

65 JI0Ka3aTeIbCTBO U BBIUUCIICHUE, CBSI3aHHbIE
co cdepoii u mapom, NOCTPOSHUEM UX
CEYEHUH TUIOCKOCTHIO

66 [TpuknaaHble 3a7auu, CBA3aHHbIE CO Chepoit
U ILIapOM
[ToBTOpEHUE: OKPYKHOCTH Ha MJIOCKOCTH,

67 BBIUMCJIEHUSI B OKPY>KHOCTH, CTaH/IapTHBIE
mogoous

68 Paznuunble KOMOUMHAIMY TEJ BpaIleHus U
MHOTOTPaHHHKOB

69 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpauieHus"

70 3amaun o Teme "Tena u MOBEpXHOCTH
BpaieHus"

71 KonTtponbHas padora "Tena 1 moBEpXHOCTH
BpaieHus"

7 O0béMm unuHIpa. Teopema 06 00bEMe

MMpAMOro mUJInHApa




73

74

Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpEM KoHyca

[Tnomaau GOKOBOM M MOJTHON MTOBEPXHOCTH
KOHycCa

75

76

7

78

79

80

CrepeoMeTpUUECKUE 3aJa4l, CBA3aHHBIE C
BBIYHMCIICHHEM 00BEMOB UJIMHAPA, KOHYCa

[Tpuknagaeie 3aaauu 1o Teme "OO0BEMBI U
TJIOIA U TTIOBEPXHOCTEH Tet"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Lnomans chepsl.
CrepeoMeTpHUueCKUe 3a]a41, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB 111apa, IapoBOro
CerMEHTa U IMApOBOr0 CEKTOPa

[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM I1Iapa U
wiomaabio chepsl. COOTHOIIECHUSI MEXTY
IUIOINAASIMU TOBEpXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

[TonoGHBIE TETa B IPOCTPAHCTBE.
N3menenne o6bEMa mpu o 100Uu.
CrepeoMeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
BBIUMCIICHHEM 00BEMOB TEl U IUIOMIACH
MTOBEPXHOCTEN

KonTtpomnpHas padora "[1nomaau
MOBEPXHOCTH U O0BEMBI KPYTIIBIX TeT"

81

JIBmxenwust mpoctpancTBa. OTOOpaKEeHUS.
JBmwxenus u paBeHCcTBO (puryp. Obmue
CBOMCTBA JIBW)XCHUU




82

83

Bupl 1BrkeHuUid: napajuiebHbIA IEPEHOC,
LEHTpaJIbHasi CHMMETpPHS, 3€pKaJIbHAS
CUMMETpHUS1, TOBOPOT BOKPYT MPSMOM

[IpeoOpazoBanms nomoowus. [Ipsmas u chepa
Ditnepa

84

reOMeTpI/I‘-IeCKI/Ie 3aa4yu Ha IMPUMCHCHUC
JABUXXCHUA

85

86

87

88

KonTponpHas padora "BekTops! B
npocTtpascTae”

O6o6matomee moBropeHue 11 moHsITHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucrtemaTtusanus 3Hanuil: "l[lapamienbHoCTh
MPSIMBIX U TIJIOCKOCTEH B IpocTpaHCcTBe"

Ob6o6uaromee noropenue 11 noHsATUit 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTeMaTHu3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo/10B Kypca reomerpun 10—11 kmaccos,
cucreMarusanus 3HaHui: "Bektopsl B
npocTpaHcTae”

&9

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucremaTusaius 3Hanui: "O0bemM
MHOTOTpaHHHKaA"

90

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reometrpun 10—11 knaccos,
cucremarusanus 3gaguii: "O0bpeM




91

MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11 noHsTHi 1
MeTOJI0B Kypca reometrpun 10—11 knaccos,
cucrteMarusanus 3Hagui: "Ilnonaan
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

92

Ob6o6maromee nosropenue 11 noHsATH 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucreMarusanus 3gaguii: "Ihnomaan
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

93
94

Wrorosas koHTpoJsibHasA paboTa

HtoroBast KOHTpoJIbHAs paboTa

95

[ToBTOpEeHUE, 0600IICHNE ¥ CHCTEMATH3AIUS
3HAHUH

96

97

98

Hcropust pa3BUTUSA CTEPEOMETPUH KaK
HAayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
VWHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOIMI

I/ICTOpI/IH Pa3BUTHA CTCPECOMETPHUU KaK
HAyYKH U eé POJIb B pa3BUTUHU COBPEMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK
HAyKH U eé POJIb B pa3BUTHU COBPCMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUI

99

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPHUH Kak
HayKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN




Hcropus pa3BUTUSA CTEPEOMETPUH KaK
101 HayKHU U €€ POJIb B Pa3BUTHHU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJOTUN

HcTopus pa3BUTHS CTEPEOMETPUH KaK
102 HayKH U €€ poJib B Pa3BUTUH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka. ['eometpus, 11 kmace/ Mepsmsk A.T'., Homuposckuit JI.A.,
[Tonskor B.M.; nox penakuueit [lononasckoro B.E., OG1iiecTBo ¢ orpaHMYeHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-I'PA®y; AkunoHepHoe
obmectBo «M3narenscTBO «IIpocBerieHme»

* Maremaruka: ['eomerpus, 11 kmace/ [Totockyes E.B., 3BaBuu JI.W., O6mecTBo
C OrPAaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY; AkumoHepHOe 00111eCTBO

«M3marensctBo «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA
['eomerpust. Yrmyonéunsiii ypoens. 10-11 kimacc. MeTtonuyeckoe nmocodue

aBTOphl: bynko E. B., Mep3msak A. I'., [lononckuit B. b., Sxkup M. C.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/

http://www.dok4web.ru

http://www.fipi.ru

http://www.alexlarin.narod.ru

http://reshuege.ru

http://online-ege.ru
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