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INOACHUTEJBbHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
o0miero o0Opa3zoBaHMsl, TAK KaK 00€CIIEYNBAET BO3MOKHOCTh U3YUEHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W IIPEAMETOB TI'YMAaHMTAPHOIO IMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMUpyeMOe NpHU  HU3YyYEHUU
00y4aIOIUMHUCS TMOHATUHHBIX OCHOB T'€OMETPHUH, MPH JO0KA3aTEIbCTBE TEOPEM H
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUHN IPU PELICHUM I€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTH
busznyeckux 3aaay.

[lenb ocBoeHus mporpamMmbl yueOHOTo Kypca «I'eomerpus» Ha yrimyOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEH OOyYalomUXCs MpH
U3Y4YE€HUU T€OMETPHUHU, KaK COCTaBJISAIOUIEH MpeaMeTHOH obmactu «MaremaTuka u
uHpopmaTtrka»  yepe3  0OeCleuYeHHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenu(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEIIHOTO NPO(ECCHOHATBHOTO
o0pa30BaHUsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33laYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIMpeHre NpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(bopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMUpOBaHUE TMPENCTaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MO3BOJSIIOIMIMX ONMCBHIBATH U H3y4aTh
pa3HbIe SIBJICHUS OKPY’KAIOIIEro MUpa, 3HaHUE MOHATUIHHOrO anmnapara 1o paszieiny
«CTtepeoMeTpus» y4eOHOro Kypca reoMeTpuu;

dbopMHpoBaHHE  yYMEHHMS  BJIAAE€Th  OCHOBHBIMH  MOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBONCTBaMH, 3HAaHHE TEOPEM,
dbopMyll U yMeHUE UX NPHUMEHATb, YMEHMs JOKa3blBaTh TEOPEMbI M HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI pELICHUS 33/1a4;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHUE
MOJIENIN;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTEeMaTUYECKUX TEOpHUil, (OPMUPOBAHUE MOHUMAHHUSA POJIM AKCMOMATHUKU TpU
IIPOBEJICHUHN PACCYKICHUN;

¢bopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JIOKa3aTEeIbCTB M aJrOPUTMOB
pELIeHNs, YMEHUSI UX HPUMEHATH, MPOBOJAUTH JI0OKA3ATEIbHBIE PACCYKICHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a7a4 C MPAKTUYECKUM COJEPKAHUEM,
dbopMHpOBaHUE TPEACTABICHUS O HEOOXOJUMOCTH  JIOKA3aTEIbCTB  MpPU



00OCHOBaHMHU MaTEMAaTHUECKUX YTBEPKACHUN U POJIU aKCUMOMATUKH B MPOBEACHUN
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTYAJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEW 00YJarOIINXCsI, TO3HABATEILHON aKTHBHOCTH, MCCIICOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUU:
YMEHUSI PAClO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U IPH U3YyYEHUU APYTHX
y4eOHBIX MPEIMETOB, MPOSABJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
WHTEPHPETALNUN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEp>KaTEIbHBIMU JTUHUSMU y4eOHOro Kypca «l'eoMerpusi» B
10-11 «kmaccax sBisoTcs: «l[IpsiMple HM  MIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSAMUY», PEIEBAHTHBIMU T€OMETPUM HA YIUIYOJIEHHOM ypOBHE OOYyYEeHHs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTENbHBIM JTUHUAM yueOHOTO Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenensierca He  TOJbKO 110
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 rojam obydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoil paboueit
IPOrpamMMbl, pacHpeleaEHHbIM 10 ToAaM OOYYEHHMs, CTPYKTYpPUPOBAHO TAKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCAaM O0yUaroIIHuecs
oOpamanich HEOAHOKPAaTHO. JTO MO3BOJSET OPraHU30BaTh  OBJAJICHUE
r€OMETPUYECKUMH MOHATHSIMHU M HaBBIKAMH I1OCJIEA0BATEIBHO U NOCTYIATEIBHO, C
cOOJII0/ICHHEM TIPUHIUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYaIOLUXCs, pACIIUPS U YIIIyOJIss
e€, 00pa3yst NpOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexon Kk U3y4eHHIO T€OMETPUH Ha YTIIyOIEHHOM YPOBHE MO3BOJISIET:

co3matb  ycnoBusi ansd  guddepeHmmanuu  o0ydeHHUs,  TOCTPOCHUS
WHAUBUAYAIbHBIX  OOpa30BaTENbHBIX MPOrpaMM, OOECHedYuTh yriyOJaeHHOe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremaTnkay;

NOATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuéroMm BbIOOpa Oyaymiei npodeccuu, odecreunBas MPEEMCTBEHHOCTb MEXKIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomeTpusi» Ha yriyOJIEHHOM YypOBHE
orBoauTcs 204 uaca: B 10 kimacce — 102 gaca (3 uaca B Hepenmo), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COILEPKXAHUE OBYYEHUA
10 KITACC

IIpsimble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCHMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Hakum CKpelmuMBaromuXxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEW B MMPOCTPAHCTBE: MapajlieibHbIC
IpsIMbIE B IPOCTPAHCTBE, NapAJIIEIIBHOCTD TPEX MPSAMBIX, NAPAILIENBHOCTD MPIMON
U IUiockocTh. [lapamienbHO€ W LEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJjIENbHOrO MPOEKTUpoBaHMs. WM300paxeHue
¢buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSAMBIMH B IPOCTPaHCTBE. llapayiebHOCTh TNIOCKOCTEN: MapasulebHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEMN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (PUTYpbl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHANKYIIAPHOCTD NPSIMON U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIEC IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIBbHBIE W NEPIEHAUKYJSAPHBIE K IIJIOCKOCTH,
NPU3HAK NEPHEHAUKYJISAPHOCTH NPSIMOM M IUIOCKOCTH, TeOopeMa O MNpAMOn
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOCKTUPOBAHMUE.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKU JO INIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUIOCKOCTH,  HOpOeKuus  (GUrypbl Ha  IIOCKOCTb.
[lepneHANKYISIPHOCTh  TUIOCKOCTEW: MpU3HAK  MEPHEHAMKYISIPHOCTH  ABYX
mIockocTer. Teopema o TpEX NmepHeHIuKYyIspax.

VYribl B IPOCTPAHCTBE: YroJl MEXIY MPSAMOM M IIOCKOCTBIO, JIBYIPAaHHbBIN
YIOJI, JINHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIM U MHOTOI'PAHHbBIE YTJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHUKH

Buzipl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. IIpuszma: n-yrosjapHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsi TPU3MbI, OOKOBas U MOJHAsI MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUIEIENNUNE W  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yroinbHas mTupamuaa,
npaBwibHas W yceu€HHass mnupamuzbl. CBoiicTBa péGep M OOKOBBIX TIpaHel
npaBuiIbHOW nupamuzbl. [IpaBuiibHble MHOTOTPAHHUKH: MpaBUJIbHAS NpHU3Ma U



npaBWiIbHAs NUpamMuAa, MPAaBHIbHAs TPEYroybHAas NUPaMHUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHue o mpaBUIBHBIX MHOTOTPAHHHUKAX: OKTa’3p,
JTOAECKAdIP U UKOCADIP.

Beruucnenre 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABUIBLHON MUPAMUIBI,
TeopeMa O IUIOMIAJAN YCEUEHHOW MUPaMU/IBI.

CuMmmeTpus B NPOCTPAHCTBE. JIEMEHTbl CHUMMETPUHM  MPABHIIBHBIX
MHOTOTPaHHUKOB. CUMMETpHUsT B TMPAaBWIBHOM MHOTOTPAHHHUKE: CHUMMETPUS
napajuielienunena, CUMMETPHUS MPAaBWIbHBIX NPU3M, CUMMETpPUS NPaBUIBbHOU
MAPaAMU/IBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpAa, BEKTOPBbl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA ¢ BEKTOPAMMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOpPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawtenenunena. Teopema O pPa3jIoKEHWH BEKTOpa IO TPEM
HEKOMILUIAaHApHBIM ~ BekTopaM. IIpsmoyrospHasg  cucreMa  KOOpJIMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MeEkAy Bekropamu. CKalgpHOE MPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHA: UIMIMHIOpPUYECKAsT TOBEPXHOCTb, KOHHMYECKAs ITOBEPXHOCTb,
chepudeckas TOBEPXHOCTh, oOOpasyromue moBepxHoCcTe. Tema BparieHwus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M300paxeHue ten
BpalieHusi Ha TiockocTu. Pa3Béprka mwimHapa u konyca. Cummerpus cepbl u
mapa.

O6béM. OcHoBHBIE CBOiicTBAa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaefactBus u3 He€. OObEéM mnpsMoi u
HAKJIOHHOW MPU3MBbI, HWJIUHIPA, MUpaMuabl U KoHyca. OObEM I1apa U 1apoBOTo
CErMEHTA.

KoMOuHanuy Ten BpalieHuss U MHOTOTpaHHWKOB. [Ipu3ma, BhucaHHas B
UWIMHAP, ONHMCAaHHas OKojo wuiuHapa. [lepeceuenue cdepsl u 1mapa c¢
miockocthio. Kacanue mapa u cdepbl miockocThio. [loHsATHE MHOrorpaHHMKa,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMUCAHHOW B MHOTOTPAHHUK WU TEJO
BpalICHUSL.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIAACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHuE ceUeHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJAILIME YEPE3 BEPIINUHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEA0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYILEH ITOCKOCTH.

BekTOpbI M KOOPAUHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. (CBOWCTBa BEKTOPHOIO YyMHOXEHUA. lIpsmoyronpHas
CUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHats! BekTopa. PasznoxxeHnue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MpPH PEIIEHUH TeOMETPUUYECKUX
3a/1a4.

JIBH:KeHHS B IPOCTPAHCTBE

JBuxenust npoctpanctBa. OroOpaxeHnus. J[BXKEHHS M PaBEHCTBO (QUTYD.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBM)XCHUN: TapauIelbHBIA IEpPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IIOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«EOMETPHUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHcKoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTh MPAKIAHCKON MO3UIIMKM 00YYaIOIIETrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoleAyp TpakKAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHH C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) MaTpHOTHYECKOE BOCIINTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLIJIOMY M HAaCTOAILIEMY POCCHUMCKOW MaTE€MaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BaHUE H3TUX JIOCTHIKEHUH B JPYrUX HayKaxX, TEXHOJOTHsX, cdepax
HYKOHOMUKH;

3) IyXOBHO-HPaBCTBEHHOE BOCTIUTAHHE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW POCCUHCKOro Hapoaa, cGOPMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTMIKEHUN HAYKM H JCSATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYAs 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, 0OOBEKTOB, 3a/1a4, PEUICHHUM, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3ju4HbIX BUJOB HCKYCCTBA;

5) puznyeckoe BocUTAHNUE:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTUYeCKUe 3HaHUS B
MHTEpecax 370pOBOro U 0€30MacHOr0 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHIOPTUBHO-03/J0POBUTEIBHOM E€ATETbHOCTBIO;

6) Tpy10BO€ BOCIIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyAONIOOUs, HHTEpeC K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC TUIAHBI,
TOTOBHOCTh W CIOCOOHOCTHP K  MaTeMaTH4YeCKoMy  OOpa3oBaHUIO U



caMO00Opa30BaHUIO Ha IMPOTSHKEHUH BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU PAKTUYECKUX 3a]1a4 MaTeMaTUYECKON HAIPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OPMUPOBAHHOCTh  IKOJIOTUYECKOM  KyJIbTYypbl, TOHHMAaHUE BIUSHUS
COIIMATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIHS
Ha TPUMEHEHHE MATeMAaTHMYeCKUX 3HAHMM JUIsl penieHus 3ajad B 00JacTu
OKpYXarolel cpepl, IJIAHUPOBAHUE MOCTYIKOB M OIEHKA HMX BO3MOKHBIX
MOCJIEICTBUM JUIs1 OKPY KAIOLIEN Cpeibl;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUSI:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd W  OOIIECTBEHHOM  MPAaKTHKW, [OHUMAaHHE
MaTE€MaTUYeCKOM HayKh Kak c@epbl 4YEJIOBEUYECKOW MAESITENbHOCTH, ITAloB €€
pa3BUTHS M 3HAYUMOCTH I PA3BUTHS LUBUJIW3ALMH, OBJAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTU4YeCKOM KyJIbTYpOM KakK CpEACTBOM IIO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIIATH IPOEKTHYIO U MCCIEIOBATENBCKYIO JESITEIbHOCTD
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBIE YUeOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIIATH U XapaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMATHUYECKHUX
OOBEKTOB, TIOHSATWUM, OTHOIICHUN MEXAy TMOHATUSAMHU, (POpMyIUpOBaThH
OTpeieSICHUs TIOHSITUHN, YCTaHABIUBATh CYIECTBEHHBIN MPU3HAK Kiaccu(puKaiuy,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U NPeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIIATENIbHBIC, €IMHIUYHbIE, YaCTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U POTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MPEAjiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleJIaTh BBIBOABI C WCHOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIHOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUM C  y4éToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKue 1eHCTBUS:



WCIIOJB30BaTh BOMPOCHl KaK HCCIEIOBATEIbCKUM WHCTPYMEHT IO3HAHMS,
dbopMynaMpoBaTh  BOMPOCHl,  (QUKCHUPYIOIIME  MPOTHUBOpEYUE,  MpodIIeMy,
YCTaHaBJIMBATh MCKOMOE W JaHHOE, (OpMUPOBATHh TUIIOTE3Yy, APryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTEMaTHYECKOTO 00bEKTa, SBJICHHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMHU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHHUSA, WCCIENOBAaHUS, OILICGHHWBATh  JOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUII;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIpOllEcca, a TaKXKE BbIIBUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undgopmanueii:

BBISIBIIATH Je(UIUTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HH(POPMAIUIO PA3IUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmauu o CaMOCTOSITEIILHO
c(hopMyIHMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS

OoO1enue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHHUS IO XOAYy pPEIICHHUs 3aJayH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJIbTar;

B X0Ji¢ 0OCYXXJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajayd, BBICKA3bIBAaTh UJEH, HAICJICHHbIE Ha TOUCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXICHUS C CYXICHUSIMM JPYTUX YYaCTHUKOB
Jyajora, oOHapy)KMBaTh Pa3IMuue M CXOJICTBO MO3WIIHUKA, B KOPPEKTHOUH (opme
bopMyIHpOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIIeIOBaHMUSI,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Yy4€TOM 3ajad
MPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHH.

PeryjsiTuBHbIE YHHBeEpPcaJIbHbIE YUeOHbIE el CTBHS
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb, IMOIMOHATbHBII HHTELJIEKT:

BJIQJIeTh HAaBBIKAMH  TO3HABATEIBHON  pedrekcun Kak  OCO3HaHUs
COBEpIIIAEMBIX JIEHCTBUH W MBICIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
criocobaMy CaMOITPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara pPEmeHUs
MaTeMaTUYECKOHN 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEIICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa 1SN M YCIOBUSIM, OOBSICHITH IPHYNHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHMUMATh M HCIOJIL30BaTh MPEUMYINECTBA KOMaHAHOW W WHAMBUIYaJTbHON
paboOThl mTpU pemieHHnH YYeOHBIX 3a7ad, MPUHUMATh I COBMECTHOU
NEATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JIOrOBapWBAThCsS, OOCYX JAaTh IMPOLECC W Pe3yJabTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B I'PYIIOBLIX (popmax paboThl (0OCYXKIeHUs, OOMEH MHEHU,
«MO3TOBBIE IITYPMBD» H HWHBIE), BBINIOJHATH CBOIO 4YacTh pabOTBI |
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH 4YICHAMH KOMAaHIIbI, OIICHUBATH
KaueCTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUIM, CPOPMYIMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI
HHPEAMETHBIE PE3YJIBTATHI

K xonmy 10 kmacca oOyJaroniuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHu  3a7a4 U MPOBEACHIUN MAaTEMaTHYECKUX PACCYKICHHUIA;

e TPUMEHATH AKCHOMBI CTEPEOMETPUHU U CIICJICTBUS W3 HHUX IPH PEIICHUU
reOMETPUUYECKUX 3a/1a4;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE: MEXKIY MPSAMBIMA B TPOCTPAHCTBE, MEXKIy MPAMON U
TUIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;



e CBOOOAHO pAacmo3HAaBaTb OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MpU3MA,
nupamua, NpsMOYToJIbHBIN Napaienenunen, Kyo);

e KiIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHUS IS
KJTaCCU(UKAIIAM;

e CBOOOJHO OINEPUPOBATH MOHATHSMHU, CBSI3aHHBIMU C  CEYEHHUEM
MHOTOTPAHHHUKOB IIJIOCKOCTHIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIOJHATH M300pakeHus puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBINOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IIpU3Ma,
MMpaMKJia), TCOMETPUUECKUX TEJ C IpUMEHEeHHEM (HOpMYII;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTbh CHMMETPHH, LIEHTP, OCb U IUIOCKOCTb CHMMETPUHU
Qurypsr;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUS HAJl BEKTOPAMHY;

e pemaTh 3aJauyd Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXO0XX/ICHUE TEOMETPUYECKUX BEIUYUH, MPUMEHSISI U3BECTHBIE METObI
MPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATh MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPECOMETPUUECKUX 3a]1a4;

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
INPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPHUMEHATH T[OJYYECHHbICE 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJTM3UPOBATh pPeajbHbIC CUTYyallMd, MPUMEHSITh U3yYCHHBIC MOHSTUS B
npolecce IOMCKAa peleHUuss MaTeMaTUyecKu CcQOopMyIHpPOBAHHON
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aiareOpbl, periaTh MPaKTUYECKHe 3a/layw,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUUMH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUM Kak
COCTAaBHOM 4acTu (yHIAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kony 11 knacca oOyvaronuiicst Hay4uTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IMUIMHIPUYIECKOM,
KOHUYECKOH U cepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
TIOJTyYCHUS;

OTIEpUPOBATh MOHATUSMH, CBI3aHHBIMH C TEJIAMH BPAIICHUS: HITHHIIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Teja BpamieHus (UWIUHApP, KOHYC, cdepa U 1Iap) U
OOBSCHATH CIIOCOOBI TIOJIYUYECHHUSI TEJl BPAIICHUS;

KJIaCCU(DUIIMPOBATH B3aUMHOE PACITOJIOKEHUE CHEPHI U TUIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalllCHMS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHS,
r€OMETPUYECKUX TeJl C TpUMEHEHUEM (HOpMYyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C KOMOWHAIMSAMHU TEI
BpaIieHUs ¥ MHOTOTPAHHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WIIA TEJIO
BpaIllCHUS;

BBIYHCIIATh COOTHOIICHUSI MEXAY IUIOMIAISIMU TTOBEPXHOCTEN U 00BEMaMuU
ITOTO0OHBIX TEN;

n300paxarb u3ydaeMble (DUTYpPBI, BBIMOJHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPaAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOTHO ONIEPUPOBATH MOHSATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIMH HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOUM CHCTEME KOOPIMHAT;
peraTh reoOMeTpUUECKUE 3aJ]a4i Ha BBHIYHMCICHUE YTIIOB MEXY MPSIMBIMU
U TJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUNW OT TOYKH JO IUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa TIPU PEIICHHH;
CBOOOJHO OMEPHUPOBATH TIOHITHSAMH, CBSI3aHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHHII;

BBITIOJIHATh HM300paXEHUST MHOTOTPAaHHUKOB M TEJ BpalleHUS IpHU
[apaJUIeIIbHOM  IIEPEHOCE, LEHTPAIBHOM CUMMETPUHM, 3E€PKAIBHON
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IHUIUHIpPA
(mapayuieTIbHO U MEPIEHIUKYJISIPHO OCH), CEUCHUs KOHYca (MapaijeabHbIe
OCHOBAHHIO ¥ TIPOXOJIAIITUE YepPe3 BEPIITUHY), CEUCHUS T1apa;
WCIIOJIb30BAaTh METOJbI TIOCTPOEHUSI CEUEHUW: METOJ CJIEJIOB, METOJ
BHYTPEHHETO MPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEeH MIIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHMUS;

MPUMEHSATh TeoMeTpuueckre (akThl IS PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIArarlliuX HECKOJIBKO IIAaroB PEIICHUS, €CIH YCIOBHSA
MPUMEHEHUS 3aJIaHbI B IBHOW M HESIBHOU (opMme;

pelmarb 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKHX OTHOLICHWN H
Hax0XJICHUE TEOMETPUUECKUX BEJINYNH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbICE  3HAHWUA  HA  MPAKTHKE:  CpPAaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyalluU, IPUMEHSATh U3YUEHHBIE
MOHATHS, TEOpPEMBbI, CBOWCTBA B IMPOLECCE IOUCKA PEHICHUs
MaTeMaTU4ecKu  CHOPMYJTUPOBAHHOW  TPOOJEMBI,  MOJACIUPOBATH
pEAIbHBIE CUTyalldH Ha SI3bIKE TE€OMETPUH, HCCIENOBAaTh MOCTPOEHHBIC
MOJIEIA C HCIOJIb30BAHUEM TIE€OMETPUYECKUX TOHSATHM U TEOPEM,
anmapara anreOpbl, pemaTh MTPAKTUYECKUE 3a7aud, CBSI3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTUSI TEOMETPUHM Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacoB DIeKTPOHHDIE
Ne HaumeHoBaHue pa3aesioB U Kontpoabhbie | TpaxTuueckue (uudposbie)
0/ | TeM NpOrpamMMbl Bcero odpa3oBaTe/IbHbIE
padoThbI padoTsbI
pecypchbl
1 BBenenue B crepeoMeTpuio 23 1 2.5
5 B3anmuoe pacrionoxxenue 5 0 05
MPSIMBIX B TIPOCTPAHCTBE
3 HapaJ'IJ'IeJ'ILj—IOCTB OPSIMBIX U 3 1 05
IJIOCKOCTEH B MPOCTPAHCTBE
[lepnieHIMKYIAPHOCTD
4 MPSIMBIX U IIJIOCKOCTEH B 25 1 2
IIPOCTPAHCTBE
VYTIibl U paccTOSHUS 16 1 15
MHororpaHHUKH 7 0 0.5
BekTops! B ipocTpaHcTBE 12 1 1
8 [ToBTOpEeHuE, 0600IICHNE U 5 1 0
CHCTEMaTH3aINsI 3HAaHUH
OBUIEE KOJIMYECTBO HACOB
- 102 6 8.5

I10 ITPOTPAMME




11 KIIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHnue
Ne (uudpossbie)
pa3iesioB U TeM Kontpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMporpaMmbI padoThI padoThI
pecypchbl
1 AHanutnueckas 15 1 1
reoMETpus
[ToBTOpEHwUE,
600
9 00o0011eHnE U 15 1 1
cucTeMaTu3anus
3HaHUU
3 O0BEéM MHOTOTPaHHHKA 17 15
Tena Bpamienus 24 2
[Tmomann
5 MOBEPXHOCTHU U 9 1 0.5
00BEMBI KPYTJIBIX TEI
6 JIBr>KeHUs 5 1 0
[ToBTOpEHwUe,
600
7 000011EeHNE U 17 ) 1
CUCTeMaTH3aIus
3HaAHUU
OBUIEE KOJIMYECTBO
i 102 8 7

YACOBIIO ITPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHTpoJsbHbIe
padoTsbI

IMpakTuyeckne
padoThbI

JIeKTPOHHbIE
undposbie
o0pa3zoBaTejibHbIE

pecypchl

OcCHOBHBIE TIpaBUIIa
M300paKeHMs Ha PUCYHKE
TUTOCKOCTH, TTApaJIIEITbHBIX
MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

[ToHsTHS CTEpeOMETpHUH:
TOYKa, MpsiMasi, IIIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBujIa U300pakeHUs Ha
PHCYHKE TIOCKOCTH,
napajuIeNIbHBIX MPSMbBIX
(O0Tpe3KoB), cepeANHbBI OTPE3Ka

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAIOIIUECS
npsiMasi ¥ MI0CKOCTh;
IIOJIyTIPOCTPAHCTBO

[TonsTus: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAIOIUECS
npsiMasi ¥ MI0CKOCTh;
MIOJTyTIPOCTPAHCTBO

0.5

MHororpaHHuky,
n300pakeHne MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX O0BEKTOB




MHoOrorpaHHuKkH,
n300pakeHre MPOCTEUIIINX
IPOCTPaHCTBEHHBIX (HUTYD,
HECYIECTBYIOIIHNX O0OBEKTOB

AKCHOMBI CTEpEOMETPUU U
HEpPBbIE CIEJCTBUS U3 HUX

AKCHOMBI CTEpEOMETPUH U
MIepPBBIC CIEICTBUS U3 HUX

0.5

AKCHOMBI CTEPEOMETPUH U
HEpPBbIE CIEJCTBUS U3 HUX.
Crioco0bI 3a1aHus MIPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IUIOCKOCTEN

10

N3o0paxenue ceueHuit
MUPAMUJIBL, Ky0a U IPU3MBIL,
KOTOPBIE MPOXOAT Yepe3 ux
pé6pa. N3obpaxenue
nepeceyeHust MoJIy4YeHHbIX
IJI0CKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUEHHH
Pa3sHbIMH IBETAMHU

11

N3obpaxenue ceueHuit
MUPAMHJIBI, Ky0a U IPU3MBI,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pé6pa. N3obpaxenue
NepPECEYEHUS MOTYyYEHHBIX
IJI0cKoCTeN. PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMH [IBETaMU

12

N3o0pakenue ceueHuit

0.5




MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOpbIE TPOXOST Yepe3 ux
pe&o6pa. Nzo0pakeHue
MePECCUCHUS TTOJTYUCHHBIX
mIockocTeil. PackpamumBanue
MMOCTPOEHHBIX CEUEHUM
pa3HBIMH LIBETAMU

13

N3o0paxenue ceueHuit
MUPAMHJIBI, Ky0a U IPU3MBI,
KOTOpPBIE MTPOXOJIAT Yepe3 ux
pé€bpa. M3obpakenue
nepeceyeHusl MOTyYeHHBIX
iockocTel. PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HbIMH LIBETaMU

14

Meropn crnenoB A
MMOCTPOEHUS CEYEHU I

15

Meton cnenoB s
MIOCTPOEHUSL CEUCHUM.
CaolicTBa nepeceyeHuit
HPSIMBIX U IJIOCKOCTEN

16

Meron cnenos s
MIOCTPOEHUSL CEUCHUM.
CBolicTBa IepeceveHmit
MPSIMBIX U MJIOCKOCTEH

0.5

17

IToctpoenue ceuenuii B
nupamujie, Kyoe o Tpém
ToukaM Ha pébpax. Co3manue
BBIHOCHBIX UepTeKel U 3aM1cCh
raroB MOCTPOCHUA

18

IToctpoenue ceuenunii B




nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX UYEPTEKEH U 3aIUCh
IIaroB IMOCTPOCHUS

19

IToctpoenue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX qepTexcei/’I " 3aI1UCh
IaroB MOCTPOCHUS

20

[TocTpoeHue ceueHmii B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX UEPTEKEH U 3aIUCh
raroB NOCTPOCHUA

0.5

21

[ToBTOpEHME MITAHUMETPUU:
Teopema o

IIPONOPLUOHAIBHBIX OTPE3KAX.

[Tono6ue TpeyroJbHUKOB

22

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenasi. PacueTsl B
CEYEHMSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJIAHUMCETPHUU U
CTEpEOMETPUN

23

KonTponsHas padora
" AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

BzaumHoe pacnionoxxenue
MPSIMBIX B MIPOCTPAHCTBE.
CkpemmBarouecs npsimMble.
[Ipr3HaKu CKPEMMBAOIIXCS




npsaMmeix. [lapannensusie
IIPSIMBIE B IIPOCTPAHCTBE

25

Teopema o cyliecTBOBaHUU U
€AMHCTBEHHOCTH MPSMOi
NapajuiebHON JaHHOU
MIPSMOM, MPOXOASIICH yepe3
TOYKY MPOCTPAHCTBA U HE
JIexalen Ha JaHHOU TPSIMOM.
Jlemma o mepeceyeHun
napaieIbHbIX MPSMBIX
IUIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsaMbIxX. Teopema o Tpéx
NapaJuIeIbHBIX IPSAMBIX.
Teopema 0 CKpenMBarOIuXCst
IIPSMBIX

27

[TapannensHoe
npoektupoBaHue. OCHOBHBIE
CBOMCTBA MapauIeIbHOTO
HPOEKTUPOBAHUS.
N306paxkenue pazHbix GUryp
B MapajieIbHON MPOEKITHH

28

LlenTpanbHasg npoekuus. Yo
C COHAIIPaBJICHHBIMU
CTOPOHAMHU. YTOJI MEXIY
HpSIMBIMI/I

0.5

29

3aa4yM Ha 10Ka3aTeIbCTBO U
UCCIJIEJOBAHNE, CBA3aHHbIE C
PacIoJIOKEHUEM MPSIMBIX B
IIPOCTPAHCTBE

30

[ToHATHS: MapaJIeIbBHOCTD




IIPSIMOM U INIOCKOCTH B
npocrpanctse. [Ipusnak
[1apaJUIEIbHOCTHU PSIMOU U
miockocTH. CBolicTBa
[1apaJUIeIbHOCTH PSIMOU U
IUIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYUCICHUC U
JI0Ka3aTesIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO IPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE

32

IToctpoenue ceuenus,
IPOXOJAIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YEPTEXKE U
[IapaJuIEIbHOTO APYTOn
npsiMoid. Pacy€T oTHOLIEHU I

33

[TapannensHast npoekuus,
MPUMEHEHHUE JIsl TOCTPOSHUS
cedeHuil kyda u
napauienenumneaa. CBoicTea
napasuieNienune1a u Ipu3Mbl

34

[TapamienpHble TUIOCKOCTH.
[TpusHaky napauieaIbHOCTH
JIBYX INTOCKOCTEN

0.5

35

TeopeMa 0 mapaieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKyY, He
[IPUHAJICKALLYIO TaHHOU
IIJIOCKOCTH U CIIEJCTBHUS U3
Hee

36

CBolicTBa napauieabHbIX




IUIOCKOCTEH: 0
HapaHHeJIBHOCTI/I HpSIMI:IX
NepeceueHus mpu
HepecequmI ABYX
napajulebHbIX IIJIOCKOCTEN
TpeTher

37

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 OTpe3kax
NapauIeJIbHBIX IPSIMBIX,
3aKITIOYEHHBIX MEXIY
napajIeIbHbIMU
IUIOCKOCTSIMH; O IIEPECEUCHUH
IIPSIMOM C IByMs
[1apaJuIeIbHBIMU INIOCKOCTSAMU

38

KonTponbnas pabota
"B3aumHOe pacmnosioxkeHue
MPSIMBIX B POCTPAHCTBE.
[TapanienbHOCTb MPSMBIX U
MJI0CKOCTEH"

39

[ToBTOpEeHuE: TEOpEMa
[Mudaropa Ha miockocTH

40

[ToBTOpEHME: TPUTOHOMETPUS
IPSMOYTOJIBHOTO
TPEyroJbHUKA

41

CgoiicTBa kyba u
IPSIMOYTOJBHOTO
napajiesenunesia

42

Boruncnenue AJiMH OTPE3KOB B
KyO€e U mpsIMOYTOJIbBHOM
napajiesIenunene

43

[TeprieHAMKYISIPHOCTD NPSIMOIA




1 nockoctu. [Ipu3nak
MEPIECHANKYIISIPHOCTH MPAMOM
U IJIOCKOCTH

44

[IeprieH IMKyYIAPHOCTD IPAMOU
1 iockocTu. [Tpusnak
NEPIEHAUKYJIAPHOCTH NIPSIMOKN
U IJIOCKOCTH

0.5

45

Teopema o CylieCTBOBaHUH U
€AMHCTBEHHOCTH IPSIMOH,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHAUKYJIAPHOH K
IUIOCKOCTH

46

IInockoctu n
NEePHEHANKYJISIPHBIE UM
MPSIMbIE B MHOTOIPAHHUKAX

47

IInockoctu n
NEePHEHANKYIISIPHBIE UM
MpsIMbIE B MHOTOTPaHHUKaX

48

[IepnieHauKyIsAp ¥ HAKIOHHAS.
IToctpoenne nepneHauKymsipa
13 TOYKU Ha MPSIMYIO

49

[IepnieHauKyIsAp ¥ HAKIOHHAS.
[TocTpoenue neprneHauKyIsipa
13 TOYKU Ha PSAMYIO

0.5

50

Teopema o Tpéx
nepreHInKyspax (mpsmas u
oOparHast)

51

Teopema o Tpéx
nepreHnKyspax (mpsmas u
oOpartHast)




52

Yron mexny
CKPEILIUBAIOIIMMUCS MPSIMBIMU

53

[Touck neprneHauKyIIPHBIX
MPSIMBIX C TIOMOIIIBIO
NEPIECHIUKYISIPHBIX
IUIOCKOCTEH

54

OpToroHaibHOE
MIPOEKTUPOBAHKE

0.5

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOM
nmupaMuJabl C IOMOLIBIO
OPTOrOHAJILHON IIPOEKIIUU

56

[TocTpoenue ceuenuii kyoa,
HPU3MBI, IPABUIILHON
MUPAMU/JIBI C TOMOUIBIO
OpPTOTOHAJILHOM MPOEKIINH

57

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[ImockocTn cummerpuit B
MHOTOI'paHHHUKaX

58

[IpuzHak
NEPHEHANKYIIIPHOCTH MPSIMOKN
U IJIOCKOCTH KaK CJIEACTBUE
CUMMETPHH

59

HpaBI/IJ'II)HI)Ie MHOT'OIrpaHHUKH.
Pacu€r paccTosiHuii OT TOUKH
JI0 MIJIOCKOCTHU

60

[TpaBuiIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOUKH
J10 TUIOCKOCTH

0.5

61

Crioco0b! OMmyCTUTh




NEePIECHIUKYIISIPhI:
CUMMETpHUS1, CIBUT TOUKH 10
napasuieibHON mpsMOi

62

CnBur no HenapaieIbHON
NPSAMOM, U3MEHEHHUE
paccrosHui

63

KonTponbhas pabora
"B3zanMHoe pacnosioxeHue
IPSIMBIX U IIJIOCKOCTEMN B
npoctpaHcTae"

64

[ToBTOpEHME: Yyrom Mexny
IPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIbHOM TPEYTOJIbHUKE,
TEeOpeMa KOCUHYCOB

65

[ToBTOpEHME: yroym Mexay
CKpCIIUBAOIHUMHUCS ITPSAMBIMHA
B [IPOCTPAHCTBE

66

I'eomeTpuueckue MeToabl
BBIYHCIICHUS YTJIa MEXKTY
MPSIMBIMU B MHOTOTPaHHUKaX

67

JIByrpansslii yroa. CBOMCTBO
JIMHENHBIX YIIIOB ABYTPAHHOIO

yria

0.5

68

[lepnenaukynsipHbie
miockoctH. CBOKMCTBa
B3aUMHO HepHeH,Z[I/IKynﬂpHBIX
IUIOCKOCTEH

69

IIpuzHak
HEePIEHIUKYIIPHOCTH
IJIOCKOCTEH; TEOpEMA O




IIPSIMOM TIepeceueHus IByX
IJIOCKOCTEN
NEPIECHIUKYIIPHBIX TPEThEH
IJIOCKOCTH

70

[IpssMOyTONIBHBIM
napajuieienumnes; Kyo;
U3MEPEHMs], CBOMCTBA
IPSIMOYTOJIbHOTO
napaJuiesnenunena

71

TeopeMa O AMaroHajin
MpAMOYT'OJIBHOI'O
napauiciiclimmncaa u
CIICJICTBUE U3 HEE

0.5

72

CrepeomMeTrpuueckue u
MPUKIIATHBIC 33/]a4H,
CBSI3aHHBIE CO B3aUMHBIM
PacoJIOKEHUEM MPSMBIX U
IJIOCKOCTH

73

IloBTOpEHue:
CKpELIMBAOIIHECS IPSIMBIE,
napajuleIbHbIC IUNIOCKOCTH B
CTaHIAapPTHBIX
MHOT'OI'paHHUKaX

74

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPSAMBIX,
paccTostHue MeXIy
CKPELIMBAIOIIMMUCS MPSIMBIMU
B [IPOCTBIX CUTYaLIHSIX

75

PaccrosHue oT TOUkH 10
IJIOCKOCTH, paCCTOAHUEC OT

0.5




IIPSIMOM 10 TUIOCKOCTH

76

Brruucnenue paccTosiHui
MEX1y CKPEIIMBAIOIIUMUCS
MPSIMBIMH C TIOMOIIBIO
NEepIEHINKYIISIPHON
IUIOCKOCTH

77

TpéxrpanHblil yroi,
HEPAaBEHCTBA IS
TpEeXTpaHHBIX yIJIOB. Teopema
[Tucdaropa, TeopeMsl
KOCHUHYCOB U CUHYCOB JUIsl
TPEXTPAHHOTO yria

78

DnemMeHTHI chepuuecKoit
TEOMETPHH: T€0Ie3NUECKHE
JUHUU Ha 3emiie

79

KontponbHas padora "Yriibl u
paccrostHus"

80

CucremaTuzanus 3HaHUN
"MHOrorpaHHuK u €ro
AIIEMEHTHI"

81

IMupamupa. Bunsl nupamu.
[TpaBuiibHas nupamMua

82

ITpusma. IIpsimas n HaKIOHHAS
npusMsl. [IpaBunbHas npusma

83

[Ipssmoit mapaienenumnes,
IIPSIMOYT OJIbHBIN
napasuienenunesn, Kyo

84

BrInmykiibie MHOTOrpaHHUKH.
Teopema Ditnepa

85

Brlinykiibie MHOTOIpaHHUKH.

0.5




Teopema Diinepa.
IIpaBunpHbIE U
MOJIYTIPABUJIbHBIE
MHOT'OI'PaHHUKH

IlonsTue BexTOpa Ha

86 IJIOCKOCTH U B IPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 Pa3zHocTb BeKTOpOB

89 [TpaBuo mapaenenurena 0.5

90 YMHOXK€EHHE BEKTOpa Ha
YHCIIO0
Paznoxxenue BekTopa mno

91 0a3ucy TpE€x BEKTOPOB, HE
JeKalMX B OJIHOM TIIOCKOCTH

92 CkansipHOe IPOHU3BEICHNE

03 Boruucnenue yrioa Mmexny 05
BEKTOpaMH B IPOCTPAHCTBE

94 IIpocreiimme 3agaun ¢
BEKTOpaMHU

95 IIpocreiimue 3agauu ¢
BEKTOpaMHU

9% IIpocreiimme 3agaun ¢
BEKTOPaMHU
KontponbHas padora

97 "MHororpanHuku. BekTopsl B
pocTpaHcTae"

08 0O00011eHne n
crucTeMaTu3alus 3HaHU |

99 O6o0061ueHne u

CUCTeMaTU3alus 3HaHU I




100 O06o0061EHNE U ) 1
CHCTEMATU3aLNA 3HAHUN
101 HToroBast KOHTPOJIbHAS 1
pabota
102 O060061EeHNE U ) 1
CHCTEMATU3aLMA 3HAHUN
OBUIEE KOJIMYECTBO YACOB 102 85

I10 ITPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoabsHbie
padoThI

IIpakTnuyeckue
padoThI

DJIeKTPOHHbIE
uupposBbIe
o0pa3oBaTe/ibHbIE

pecypcsbl

[ToBTOpEHME TEMBI
"KoopaunaTel BeKTOpa Ha
TIJIOCKOCTH U B
npoctpaHcTae”

[ToBTOpEHUE TEMBI
"CkansipHoe Ipou3BeICHUE
BEKTOpPOB"

[ToBTOpEHME TEMBI
"Borunicnenue yria Mexmay
BEKTOpPaMH B IPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"YpaBHEHHE MIPSIMONH,
MPOXOIAIIEH Yepe3 1B
TOYKH"

0.5

YpaBHEHHE INIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHHUE INIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IIJIOCKOCTH B OTpPE3Kax

BekropHoe npounsBeneHue

JInHeliHbIE HEPABEHCTBA,




JIMHENHOe
IPOrpaMMHUPOBAHKE

JIuHeitnble HepaBeHCTBA,
JUHEIHOe
IPOrpaMMHUPOBAHKE

0.5

10

AHaJIMTHYECKUE METObI
pacyéra yria Mexay
OpSMbIMU B
MHOT'OI'paHHHUKaxX

11

AHaINTHYECKHE METOIbI
pacdéra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKAX

12

dopmyiia pacCTOSTHUS OT
TOYKH J0 MJIOCKOCTH B
KoOpauHaTax

13

Haxoxnenue paccTosiHuii OT
TOYKH JI0 MJIOCKOCTH B KyOe

14

Haxoxaenne paccTosiHU OT
TOYKH 10 IUIOCKOCTHU B
MPaBUIIbHON MUpAMUJIE

15

KonTponbhas pabora
" AHanuTH4eCcKas
reoMeTpus"

16

CeueHus MHOTOT PAHHHUKOB:
CTaHAapTHLBIC
MHOT'OI'paHHUKHN

17

CeueHus MHOTOT PaHHUKOB:




METOJ CJIICAOB

18

Ceuenuns MHOTI'OI'PaHHHUKOB:

CTaHJapTHBIC TIJIOCKOCTH,
MEepPECEUCHUS MPSIMBIX U
IUIOCKOCTEHN

19

[TapamnensHble TpsIMBbIE U
IUIOCKOCTH: TapaJuleIbHbIe
CeueHUs

20

[TapaienbHbIe IPSAMBIE U
TUIOCKOCTH: PACUYET
OTHOLICHU

21

[TapaienbHbIe IPSAMBIE U
IUIOCKOCTH: YIJIbl MEXIY
CKpCIIHMBAOIIUMHCA
MpAMBIMHA

0.5

22

IlepnieHIuKyIsApHBIE
IIPSAMBIE U IIOCKOCTH:
CTaHJapTHbIE Napbl
MEPIIEHIUKYIISPHBIX
IIJIOCKOCTEN U IIPSIMBIX,
CUMMETPUHU
MHOI'OTPaHHUKOB

23

[lepnenaukynspHble
IpSMBIE U IMJIOCKOCTH:
TeopemMa O Tpex
HEepPHEeHINKYIIPAX

24

[lepnenaukynspHble
IPSIMBIE U IIJIOCKOCTH:
BBIUMCJICHUS UTUH B




MHOT'OI'paHHHUKaX

25

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJIbHUKOB,
(bOpMYIIBI IS TIIOMIAICH,
COOOpakeHHS TI0100US

26

[ToBTOpEHUE: MIOIA TN
MHOT'OYI'OJILHUKOB,
(OpMyIIBI IS TUTOILA/ICH,
COOOpakeHHs TI0100Us

0.5

27

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB,
(bopMyIbl A7 TUIOIAAEH,
COOOpakeHHs TT0100US

28

[Inomanu ceyenui
MHOT'OI'PaHHHUKOB: IIJIOLIa I
ITOBEPXHOCTEHN, Pa3pe3aHus
Ha YacTH, COOOpakeHus
nojo6us

29

ITnomanu ceyeHu
MHOTOTPAaHHUKOB: TUIOLIAIA
ITOBEPXHOCTEN, pa3pe3aHus
Ha YacTH, COOOpaKeHUs
o000

30

KonTtponbHas padora
"IloBTOpEHUE:
MHOTOTPaHHUKH, CEUECHUS
MHOTI'OI'PaHHHUKOB"

31

0O0béM Tena. O0bem
PSMOYTOJBHOTO




napajuICJICImIcaa

32

3amaun 00 yaBoeHUH Ky0a, 0
KBaJparype Kyoba; o
TPUCEKIUH yTiia

33

CrepeoMeTpHUYECCKHE 3a1aUH,
CBSI3aHHBIE C 00BEMOM
IPSMOYTOJIBHOTO
napaJuiesienurea

34

IIpuxnanHeie 3axauu,
CBSI3aHHBIC C BEIYHUCIICHHEM
00BEMa MPSIMOYTOJILHOTO
napajuieyenunena

35

O0BbEM IpsIMOI TIPU3MBI

0.5

36

Crepeomerpuueckue 3a/1a4H,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB MPSAMON TPU3MBI

37

IIpuxnanHeie 3a1auu,
CBsI3aHHbIE C 00BEMOM
IIPSAMOM TIPU3MBI

38

Boruncnenue o0bEMOB Tel ¢
MIOMOUIBIO ONIPEAEIEHHOTO
unTerpana. OobpEm
HAaKJIOHHOM MPU3MBI

39

Brruncienne 006EMOB TEII €
MOMOIIIBIO OTIPEAETEHHOTO
uHTerpana. OobpEmM
TTUPaAMHU/TBI

0.5

40

dopmyna 06bEMa




nupaMuibl. OTHOLLIEHUE
00bEMOB MUPAMHJI C OOLITUM
YIJIOM

41

dopmyna 00bEéMa
nupamuibl. OTHOIICHUE
00bEMOB MUPAMHJI C OOLITUM
YIIJIOM

42

CrepeomMerpuueckue 3a1a4u,
CBsi3aHHBIE C 00BEMaMuU
HAKJIOHHOM NPU3MBI

43

CrepeoMeTprYEeCKUE 3a/1a4H,
CBSI3aHHBIE C 00BEMAMU
MU PAMHU/IBI

0.5

44

[Ipuxnagueie 3aga4u MO
teme "OOBEMEI Te",
CBSI3aHHBIE C 00BEMOM
HAaKJIOHHOM MPU3MBI

45

[Ipuxknagueie 3aga4u MO
teme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM
TTUPAMUJIBI

46

[TpumeHeHne 00BHEMOB.
Brruncnenue pacctosHuUs 10
IUIOCKOCTH

47

KonTponsHas padora
"O06bEM MHOTOIpaHHUKA"

48

e apudeckas
MOBEPXHOCTh, 00pa3yroIIne




LWIVHIPUYECKON
IIOBEPXHOCTHU

49

Humuaap. [psmoit
KpPYTrOBOW LUJIUHJIP.
[Imoma e noBEpXHOCTH
WIMHApA

50

Konnueckasi MoBEpXHOCTb,
0o0pasyromme KOHUYECKOMH
noBepxHoctu. Konyc

51

Ceuenue koHyca
IIJIOCKOCTBIO, ITapajlIeIbHON
IUIOCKOCTH OCHOBAHUS

52

Y ceu€HHBIN KOHYC.
N300pakeHne KOHyCOB U
YCEUYEHHBIX KOHYCOB

0.5

53

[Tnomans 0OKOBOM
MOBEPXHOCTH U MOJHOM
MOBEPXHOCTH KOHYCa

54

[Tnomans 6okoBOM
MTOBEPXHOCTHU U TTOJTHOM
MOBEPXHOCTU KOHYCa

55

CrepeomMeTpruyeCcKHe 3a1a49u
Ha JI0Ka3aTeabCTBO U
BBIUHCJIEHHE, TIOCTPOCHUEM
CEYEHUH WIMHAPA, KOHyCa

56

CrepeomMeTpuyeCcKHe 3a1a4u
Ha J0Ka3aTeIbCTBO U
BBIYHCIICHHE, IOCTPOCHUEM




CEYEHU LIWIMHAPA, KOHYCa

57

[Ipuknagabie 3a1a9H,
CBSI3aHHBIE C IUJIUHIPOM

0.5

58

[IpuxnanHeie 3a1auu,
CBSI3aHHBIE C LHJIMHAPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u mapa
¢ miockocThio. Kacanue
mrapa u cepbl INIOCKOCTHIO.
Bun u nzobpakenue mapa

61

I[Tepeceuenue chepsl U mapa
¢ iockocThio. Kacanue
mapa u cepsl INIOCKOCTHIO.
Bua 1 nuzo0pakenue mapa

62

VYpaBHeHue chepsl.
[Tnomane cdepsl u eé
yacTeu

0.5

63

Cummerpus cheps! 1 mapa

64

CrepeomeTpHuuecKue 3a1a9u
Ha JI0Ka3aTeIbCTBO U
BBIYUCJICHUEC, CBA3aHHBIC CO
cdepoii u mapom,
MOCTPOCHUEM MX CEYCHHN
TUTOCKOCTBIO

65

CrepeomMeTpuyeCcKHe 3a1a4u
Ha J0Ka3aTeIbCTBO U
BBIYMCIICHUC, CBA3aHHBIC CO
chepoit u mapom,




MIOCTPOEHUEM UX CEYEHUI
IJIOCKOCTBIO

66

[Tpuxnanueie 3a1auu,
CBsI3aHHBIE CO chepoit u
apom

0.5

67

[ToBTOpEHME: OKPYIKHOCTD
Ha IIJIOCKOCTH, BBIYUCICHUA
B OKPY)KHOCTH, CTAHJJApTHBIE
o1o0us

68

Paznmuunble koMOMHAIINH TET
BpAILCHUS U
MHOTOTPaHHUKOB

69

3amauu o teme "Tena u
MOBEPXHOCTH BpamieHus"

70

3agaun o teme "Tena u
MOBEPXHOCTH BpalieHus"

71

KonTponbHnas padora "Tena
Y TIOBEPXHOCTH BPALLEHUS"

72

O06wém unmuHapa. Teopema
00 00BéMe npsMoro
LWINHApA

73

Brruncienne o06EMOB TeII €
TIOMOIIIBIO OMIPEIEIIEHHOTO
unTerpana. O6sEM KoHyca

74

ITnomann OOKOBOI M
MOJTHOM MTOBEPXHOCTH
KOHYCa

75

CrepeomeTpuuecKkue 3a1auu,




CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB IIWINH/PA, KOHYCa

76

[TpuknagHbie 331241 1O
teMme "OOBEMBI U IUIOLIAIU
noBepxHocrel Ten"

0.5

77

O06béM 1m1apa U mapoBOro
cekropa. Teopema 00
00béme mapa. [Lnomanp
cheprl. CTepeoMeTpruyeCcKre
3a/1a4y¥, CBSI3aHHBIC C
BBIUKCIICHHEM 00bEMOB
nrapa, IrapoBOro CerMEHTa U
[IApOBOTO CEKTOPa

78

[Tpuxnanueie 3a1a44 110
teme "O0bEMbI TEN",
CBSI3aHHBIE C 00BEMOM IITapa
Y TUTOMIABI0 chephl.
COOTHOILIEHUS] MEXKTY
IJIOIIAIMU IOBEPXHOCTEN U
00BEMaMHU TTOJOOHEIX TEIT

79

[Tono6ubIe Tena B
npocTtpaHcTBe. 3meHenne
00béMa mpu mMo00uH.
CrepeoMeTprUYECKHE 3a/1a4H,
CBSI3aHHBIE C BBIYUCICHUEM
00BEMOB TeT U IIOMIAACH
MTOBEPXHOCTEN

80

KonTponpHas padora
"I1no1maam moBepXHOCTH U




00BEMBI KPYIJIBIX TEN"

81

JIBuKeHHsI IPOCTPAHCTBA.
Orobpaxxenus. J[BrmxkeHus u
paBeHcTBO uryp. Obume
CBOMCTBA IBW)KECHUU

82

Bune! nBuxeHunii:
IapaJuIeIbHBIN IIEPEHOC,
LIEHTpaJbHasi CAMMETpHUS,
3epKajibHasi CAMMETpHUS,
IIOBOPOT BOKPYT IIPSIMOM

83

[IpeobpazoBanus mogoOusi.
[psimast u chepa Diinepa

84

FGOMeTpI/I‘IeCKI/Ie 3aJa4u Ha
IMPUMCHCHHUEC IBUKCHU

85

KonTponbHas pabora
"BexTopsl B mpocTpaHCcTBe"

86

Ob6o0611aro1iee HOBTOpEHHE
11 moHsATHII 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3Hanuii: "[lapannensHocTh
OPSMBIX U MJIOCKOCTEN B
npocTpaHcTse”

87

Ob6o0611aro1iee HOBTOpEHHE
11 moHsTHI M METO/IOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIUs
3HaHU: "BekTopsl B
nmpocTpaHncTae”




88

Ob6o061aro1ee HOBTOpEHHE
11 moHsTHI ¥ METO/IOB
Kypca reomerpun 1011
KJIACCOB, CUCTEMATHU3ALIHs
3HaHui: "BekTopsl B
npoctpancrae”

89

O6o06maroriee IOBTOpEHHE
11 moHsATHI U METO/IOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMATH3AIIHSI
3HaHuii: "OobeM
MHOTIOI'paHHHKA"

0.5

90

O6o06maroiee TOBTOpEHHE
11 moHsATHI U METO/IOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHui: "O0beM
MHOTOI'paHHHKA"

91

Ob6o0611aro1ee HOBTOpEHHE
11 noHaTuii u METON0B
Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
sHauui: "Tlnomann
MOBEPXHOCTH M 00BEMBI
KpyTJbIX Ten"

92

Ob6o0611aro1ee HOBTOpEHHE
11 moHITUHA 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLIHs




3Hanui: "[lnomanu
MOBEPXHOCTU U OOBEMBI
KpyIrJibIX Ten"

93

Hrorosast KOHTpOJIBHAS
pabota

94

HToroBast KOHTpOJIbHAS
pabora

95

[ToBTOpeHue, 0600IICHNE 1
CHCTeMaTH3aIlUs 3HAHUH

96

Hcropus pa3BuTus
CTEPEOMETPUHU KaK HAYKU U
e€ poJIb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOT U

97

Ucropus pa3Butus
CTEPEOMETPUHU KaK HAYKU U
€€ poib B Pa3BUTHU
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus passurus
CTEPEOMETPUH KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHH

0.5

99

Hctopus pa3BuTHs
CTEPEOMETPUN KaK HayKH U




€€ poJib B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTU I

100

Hcropus pazsurus
CTEPEOMETPUU KaK HayKU U
€€ poJib B Pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOT UM

101

Hcropus pazsurus
CTEPEOMETPUU KaK HayKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOT Ui

102

Hcropus pazsurus
CTEepEOMETPUH KaK HayKu U
€€ poib B Pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOT U

OBUIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

102




IIpoBepsieMble TPeOOBAHUA K Pe3yJbTATAM OCBOCHHUSI OCHOBHOM
oOpa3oBareabHoii nporpammsl (10 kiacc)

Kop, MpoBepsiemble NpegMeTHbIE pe3ynbTaTbl OCBOEHMS OCHOBHOW 06pa3oBaTesnibHOM
npoBepsieMoro nporpamMmsbl cpeaHero o6uiero obpasoBaHus
pe3ynbTaTa
7 reomeTpus
71 OnepupoBaTtb NOHATMAMM: TOYKA, NpAMas, NIOCKOCTb
7.2 [MpUMeHATb aKCMOMbI CTEPEOMETPUN U CNEACTBUS U3 HUX NPU peLLIeHnUmn
reomMeTpuyeckux 3agav
7.3 OnepupoBaTtb NOHATUAMU: NApanensHOCTb U NEPNEHANKYNSPHOCTb NPAMbIX U
naockocTemn
74 KnaccudumumpoBaTtb B3aMMHOE pacnonoxeHne NpaMbiX U NITIOCKOCTEN B
NpoCTpaHCcTBe
7.5 OnepuvipoBaTb NOHATUAMU: ABYrPaHHbIN Yros, rpaHn ABYrpaHHoro yrna, peépo
OBYrpaHHOro yrna, NMMHenHbIN yron ABYrpaHHoro yrna, rpagycHasl Mepa
OBYrpaHHoOro yrna
7.6 OnepvpoBaTb NOHATUAMU: MHOTOrpaHHWK, BbINYKIIbIA U HEBLIMYKIbIN
MHOFOrpaHHMK, 3N1eMEHTbI MHOTOrpaHHUKa, NpaBuITbHbIA MHOrOrPaHHMK
7.7 PacnosHaBaTb OCHOBHbIE BUALI MHOTOrPaHHUKOB (Nnpamuaa, npu3ama,
NpsSIMOYroNbHbIN Napannenenunes, Kyo6)
7.8 KnaccuduumpoBatb MHOrorpaHHUKM, Beibrpas OCHOBaHWA Ans Knaccudukauum
(BbINYKNbIE N HEBBIMYKIIbIE MHOTOrPaHHWKK, NPaBuIlbHbIE MHOTOrpaHHUKM,
npsAMbIE N HAaKNOHHbIE NPU3MbI, Napannenenunenpl)
7.9 OnepunpoBaTb NOHATUAMMU: CEKYLLAA MIOCKOCTb, CEYEHNE MHOTOrpaHHUKOB
7.10 O6BbACHATE NPUHLMMNBI MOCTPOEHMSA CEYEHUIN MHOTONPaHHUKOB, UCMOJb3Ys METOZ,
cnepoBs
7.1 CTpouTb ceveHmsa MHOrorpaHHUMKOB MeTO0M CNe/ioB, BbINOMHATL (BbIHOCHbIE)
NOCKNe YepTEXU U3 PUCYHKOB NPOCTbIX 06BbEMHBIX hUryp: BUA, CBEPXY, COOKY,
CHU3y
712 PeliaTb 3agaum Ha HaxXoXAeHNE reOMeTPMYECKMX BENNUYUH No obpa3uam nnu
anropuTMam, NpUMEHSA N3BECTHbIE aHaNMTUYECKNE METOAbI NMPY PELLEHNM
CTaHAapTHbIX MaTeMaTUYECKMX 3a[a4y Ha BbIYMCIIEHNE pacCTOAHUI MeXAY ABYMsI
TOYKaMU, OT TOYKM A0 MPAMOWN, OT TOYKU A0 NIIOCKOCTU, MeEXAY
CKpeLUMBaloLLMMUCS NPSMbIMU
713 PeliaTb 3agaym Ha HaxoXaeHMe reoMeTpUYECKMX BENMYMH No obpasuam unm
anropuTMam, NpUMEHSA N3BECTHbIE aHANMMTUYECKNE METOAbI NPY PELLEHNM
CTaHAApTHbIX MaTeMaTMYEeCKUX 3aa4 Ha BblUWCIIEHNE YTTIOB MEXAY
CKpELLMBaOLWLUMUCA NPAMbIMU, MEXAY NMPAMON M NIIOCKOCTbIO, MEXAyY
NJIOCKOCTSIMU, BYTPaHHbIX YroB
7.14 Bbluncnatb o6bembl 1 NnoLwaam NoBEPXHOCTEN MHOMOrpaHHUKOB (Mpu3Ma,

I'II/IpaMVI,D,a) C NpuMmeHeHnem q)opmyn, BblHYUNCNATbL COOTHOLWUIEHNA MeXay
nnowaagamMmm HOBerHOCTeﬁ, ob6bemMaMm NoAoBHbIX MHOrorpaHHMKoB




7.15 OnepvipoBaTb NOHATUSAMU: CUMMETPUS B MPOCTPAHCTBE, LLIEHTP, OCb U NIIOCKOCTb
CUMMETPUM, LEHTP, OCb U MIIOCKOCTb CUMMETPUM PUrypbl

7.16 N3BnekaTtb, Nnpeobpas3oBbiBaTh M UHTEPNPETUPOBATL MHOPMALUIO O

NPOCTPaHCTBEHHbIX FEOMETPUYECKMX (purypax, NpeAcTaBEHHYIO Ha YepTexax 1
pyCyHKax
7.17 MpuMeHaTb reomeTpryeckne akTbl Afs peleHns CTepeoMeTpudecknx 3agau,
npeanonarawLLmX HECKOSbKO LIAroB peLIEHUs, eCNu YCIOBUSA MPUMEHEHNS
3afaHbl B 4BHOM bopme
7.18 [MpuMeHsTbL NpocTeline NporpaMMHbIe CpeacTBa 1 SNEKTPOHHO-
KOMMYHMWKALMOHHbIE CUCTEMbI MPU PELLEHNN CTEPEOMETPUYECKMX 3a4au
7.19 [MprBOAUTHL NpUMEPLI MaTEMaTMYECKMX 3aKOHOMEPHOCTEN B NPUPOAE U XU3HU,
pacno3HaBaTb NposiBNieHNne 3aKOHOB reOMeTpUM B NCKYCCTBE
7.20 [MpUMeHATb NonyyYeHHble 3HaHUA Ha NPakTUKe: aHann3nmpoBaTb pearibHble

CUMTyaLuMu U NPUMEHATb U3YYEHHbIE NMOHATUS B NPOLLECCE NOMCKa peLleHus
MaTeMaTnyeckun cchopMynMpoBaHHON NpobnemMbl, MOAENMPOBaThL peasbHble
CUTyaLMu Ha A3blKke reOMEeTPUK, UCCneaoBaTh NOCTPOEHHbIE MOAENN C
MCMONb30BaHNEM reOMEeTPUYECKUX NMOHATUI U TEOPEM, annapaTa anrebpbl,
pelaTb NpakTUYeCKUe 3a4a4m, CBA3aHHbIE C HAXOXAEHWEM reOMETPUYECKMX
BENUYUH

IIposepsiembie 31eMeHTHI coaepxkanus (10 kiaace)

Kop,

MpoBepsieMblit aneMeHT coaepXaHus

7

FeomeTpus

7.1

OcCHOBHble MOHATMS cTepeoMeTpun. Touka, npsMas, MNOCKOCTb, MPOCTPaAHCTBO.
MoHATne 06 akcMoMaTMYECKOM MOCTPOEHUM CTEPEOMETPUU: aKCUOMbI CTEPEOMETPUU U
CneacTBUst U3 HUX

7.2

B3aumHoe pacnosioxeHue NpsMbIX B MPOCTPaHCTBE: NepeceKarluecs, napannenbHble
U cKpelumBatoLmecs npsamble. MapannensHOCTb NPSIMbIX U MIIOCKOCTEN B NPOCTPaHCTBE:
napannenbHble MNpsMble B MNPOCTPaHCTBE, MapasnneslbHoCTb  TpexX  MpsiMbIX,
napannensHoCTb NPAMON M MAOCKOCTU. YTJbl C COHanpaBieHHbIMW CTOPOHaMW, Yron
Mexay npsMbIMU B NpocTpaHcTee. [lapannenbHocTb NIOCKOCTEN: napannesnbHble
NIOCKOCTU, CBOWCTBA MapannenbHbiX MNiockocTei. MpocTeiwme MNpoCTPaHCTBEHHbIe
churypbl Ha NNOCKOCTU: TeTpasap, Ky6, napannenenunes, NOCTPOEHNE CEYEHUN

7.3

MepneHAMKYNAPHOCTb MPAMOA U MAOCKOCTW: NEpneHAUKynspHble MpsmMble B
NPOCTpaHCTBe, MpsMble napannesfibHble U NeprneHauKynsapHble K MA0CKOCTU, NPU3HaK
nepneHanKynapHOCTU NPSIMOW U MIIOCKOCTU, TeopeMa O MPSMOW MepneHAnKynsapHon
NAOCKOCTU. YTrMbl B MPOCTPAHCTBE: Yrof Mexay fnpsMON M MIOCKOCTbIO, ABYrPaHHbIN
yron, NMMHenHbIN yron AsyrpaHHoro yrna. lNepneHavmkynsap n HaknoHHbIE: pacCTosHNe OT
TOYKM A0 MNSIOCKOCTU, pPaccTosiHue OT MpPAMON A0 MNIIOCKOCTWU, Npoekuus curypbl Ha
NAoCKoCTb. epneHanKynApHOCTb MIIOCKOCTEN: MPU3HaK NeprneHauKynAapHOCTU ABYX
nnockocTten. Teopema o0 Tpex NepneHauKkynapax

74

MNMoHaTne MHOrorpaHHuKa, OCHOBHble J3JieMeHTbl MHOrorpaHHuKa, BbiNyKbie W«
HeBbINYyKJible MHOIrorpaHHMKn, passepTka MHOrorpaHHuKa. I'Ipm3ma: N-yrosibHaa npu3sma,
rpPaHn N OCHOBaHuA Npu3mbl, NpaMada W HaAKNOHHaA MNpPU3Mbl, bokoBass M MosHas
NMOBEPXHOCTb MPU3MbI. I'Iapannenenvlnep,, ﬂpﬂMoyFOﬂbelﬁ napannenenunen wn ero
cBOWCTBa. I'IMpaMMp,a: n-yronbHaa nupamMmuaa, rpaHn n oCHoesaHue nmpamugbl, 6okoBas




N NnoJiHaa NOBEepXHOCTb NMUpamMmuibl, nNpaBuiibHaaA N yce4YyeHHaAa nupamMuaa. OnemeHTbI
npuamMmbl U NUupamMmunabl. ﬂpaanbele MHOIorpaHHUKn: nNoHATMEe npaBuUiibHOro
MHOrorpaHHuKa, npaBunbHaa npuamMa W nNpaBunbHaa nupamMmunaga, npaBuiibHadA
TpeyronbHada nupamuga un npanmbelﬁ TeTpasgp, Ky6 npe,D,CTaBJ'IEHI/Ie O NpaBUIbHbIX
MHOrorpaHHuKax: oKTasap, noaoekasgp n nkocasg CeueHus NMpU3Mbl 1 NpamMnabl

7.5

CVIMMeTpVIFl B MNPOCTpaHCTBE. CUMMETPUA OTHOCUTEJIbHO TOYKWH, I'IpﬂMOVI, NMJIOCKOCTU.
OnemeHTbl cuMmmMmeTpun B nupamumaax, napannenenunepnax, npaBUIbHbIX
MHOrorpaHHukax

7.6

BbluncneHue aneMeHTOB MHOIOrpaHHUKOB: pebpa, anaroHanu, yrnbl. Mnowans 60koBow
NMOBEPXHOCTM U NOSTHOW NOBEPXHOCTM NPSAMOIA NPU3MbI, MAOLWaAb OCHOBaHUI, TeopemMa o
OOKOBOW MOBEPXHOCTM MpsAMOM npuambl. [nowaab OGOKOBOW MOBEPXHOCTU U
NMOBEPXHOCTU MPaBUMbHOW MMpaMuabl, TEOpeMa O MMOLWAAN YCeYeHHOW nupamuapl.
MoHsiTne 06 o6beme. O6bEM NMpamuapl, NPU3mbl

7.7

Mono6GHble Tena B npocTpaHcTBe. COOTHOLIEHUS Mexay NnoliaasaMu NoBepXHOCTEN,
obbemamMu NoJoOHbIX Ten

IIpoBepsieMble TpeGOBaHUS K pPe3yJbTATAM OCBOEHHUS OCHOBHOM
oOpa3oBaresbHO# nmporpammsbl (11 kiacc)

Kop lMpoBepsemble NpegMeTHbIe pe3yfbTaTbl OCBOEHWA OCHOBHOWM 06pa3oBaTesibHOM
npoBepsAeMoro nporpammebl cpefHero obuiero ob6pasoBaHus
pesynbTaTta
6 reomeTpus
6.1 OnepupoBaTb NOHATUSMU: UMMMHAPUYECKas NOBEPXHOCTb, 0bpasytoLme
LUNNHAPUYECKOW NOBEPXHOCTU, LUNNHAP, KOHNYECKasa NOBEPXHOCTb,
obpasyoLume KOHUYECKOW MOBEPXHOCTU, KOHYC, cdhepnyeckas NoBEPXHOCTb

6.2 PacnosHaBaTb Tena BpalleHus (LUnuHAp, KOHyC, cdpepa v wap)

6.3 O6bACHATL cNocobbl NONyYeHNUs TeN BpaLLeHUs

6.4 KnaccuguumposaTb B3avMHOE pacnosnioxeHue cepbl U N0CKOCTH

6.5 OnepuvpoBaTb NOHATUSAMMU: LUAPOBOW CErMEHT, OCHOBaHWE CEermMmeHTa, BbiCoTa
CerMeHTa, LWapoBOn CfI0M, OCHOBaHMWE LLIapOBOro CIos, BbICOTA LLApPOBOro Crnos,

LLapOBOW CEKTOP
6.6 Bblumcnatb 06beMbI 1 NoLWwaam NoBepXHOCTEN TeN BpaLLEHUS, FEOMETPUYECKMX
Ten ¢ NpuMeHeHnemM opmyrn
6.7 OnepurpoBaTb NOHATUAMM: MHOTOrPaHHMUK, BNNCaHHbINA B cdepy 1 ONncaHHbIN
OKoJo cepsbl, chepa, BNMcaHHasd B MHOrOrpaHHUK Uiy Teno BpaLleHus
6.8 BbluMCnATbL COOTHOLLIEHNA MeXAyY MowaasamMy noBepxHocTen n obbemamm
noAoOHbIX Ten
6.9 N306paxaTb nsyyaemble uUrypbl OT PyKU 1 C NPUMEHEHNEM NPOCTbIX YEPTEXHbIX
WHCTPYMEHTOB
6.10 BbINOMHATL (BbIHOCHBIE) MIIOCKNE YEPTEXHU U3 PUCYHKOB NPOCTLIX 06 bEMHbIX
domryp: Bua ceepxy, COOKy, CHU3Y; CTPOUTb CEHEHUA Ten BpalleHns




6.11 N3BnekaTb, MHTEPNPETMPOBaTL U Npeobpa3oBbIBaTh MHGOPMALUIO O
NPOCTPaHCTBEHHbIX FEOMETPUYECKMX (urypax, NpeacTaBieHHYI0 Ha YepTexax 1
pUCYHKax
6.12 [MpuMeHaTb reomeTpuyeckue hakTbl 418 pelleHnus CTepeoMeTpuyecKnx 3aaad,
npeanonarawLLmX HECKOSbKO LIAroB peLIEeHUs, eCnu YCNoBMSA NMPUMEHEHNS
3afaHbl B 4BHOM bopme
6.13 OnepupoBaTtb NOHATUEM: BEKTOP B MPOCTPAHCTBE
6.14 BbINONHATL 4ENCTBUS CNOXEHMSA BEKTOPOB, BblYNTaHMSA BEKTOPOB Y YMHOXEHUS
BEKTOpa Ha 4ncro, OO bACHATb, KAKMMKU CBOMCTBAMM OHU obnapaioT
6.15 MpumeHATbL NpaBuMNo Napannenenunena npu CloXeHNM BEKTOPOB
6.16 OnepurpoBaTb MOHATMAMM: AeKapTOBbl KOOPAUHATLI B MPOCTPaHCTBE, BEKTOP,
MOAYIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAUHATLI BEKTOPA, Yrof Mexay
BEKTOPaMU, CKansipHoe NponsBefeHne BEKTOPOB, KOJIIMHEAPHbIE U
KOMMJiaHapHble BEKTOPbI
6.17 HaxoaomTb cyMMy BEKTOPOB U NPOM3BEAEHME BEKTOPA HA YNCIIO, Yo Mexay
BEKTOPaMu, CKanisipHoe Npou3BefeHne, packaabiBaTb BEKTOP N0 ABYM
HEKOMMMHeapHbIM BEKTOPaMm
6.18 3apaBaTb NOCKOCTb ypaBHEHNEM B AeKapTOBON cucTemMe KoopauHat
6.19 PewaTtb npoctenwme reomeTpuyeckue 3agaqm Ha npuMeHeHne BeKTOPHO-
KoopAMHaTHOro MeToaa
6.20 Pewatb 3apayv Ha joka3aTenbCTBO MaTeMaTUYECKNX OTHOLLEHWUI N HAXOXAEHNE
reomMeTpuyecKux BenNnYMH no obpasuam unm anroputMam, NPUMeHsis U3BECTHbIE
MeTOAbl NPY peLleHnn CTaHAapTHbIX MaTeMaTUYeCcKnx 3agad
6.21 MpuMeHsaTb NpocTelwne NporpaMMHble CPeACTBa U ANEKTPOHHO-
KOMMYHMWKaLMOHHbIE CUCTEMbI MPU PELLEHNN CTepeoMeTprYEeCcKmX 3agau
6.22 [MprBOOUTL NpUMeEpPbI MaTeEMaTUUYECKUX 3aKOHOMEPHOCTEN B NpUpoae U XU3Hu,
pacno3HaBaTb NPOsiBNIEHME 3aKOHOB rEOMETPUN B NCKYCCTBE
6.23 MpMMEHATb NoNyYeHHble 3HAaHUSI Ha NMPaKTWKe: aHanNM3npoBaThb peasibHble

CUTYyaLum 1 NMPUMEHSITb U3YUeHHble MOHATUSI B MPOLEecce Noucka peLleHus
MaTemaTuyeckn cchopMynmnpoBaHHoON NpobnemMbl, MOAENMPOBaTh pearibHble
CUTyaLMm Ha A3blKe reoMeTpum, UCCNeaoBaTb NOCTPOEHHbIE MOAEeN C
UCMoJIb30BaHNeM reoMeTpUUYEecKUX NOHATUI 1 TeopeMm, annapara anrebpb,
peluaTb NpaKTUYeckne 3afaydu, CBA3aHHbIE C HAXOX/AEHUEM reoMeTpUYEecKmnxX
BENUYMH

IIpoBepsiemblie d1eMeHTHI coaepxkanus (11 kiace)

Kop [MpoBepsiembIn anemMeHT coaepxaHus
6 reomeTpus
6.1 LimnuHapuyeckasi NOBEpXHOCTb, 06pa3ytoLne LMInHAPUYECKON NOBEPXHOCTH, OCb

LUUNMHAPUYECKON NoBepxHOCTU. LinnuHap: ocHoBaHuA 1 60koBas NOBEPXHOCTb,

obpasytowas u ocb, nnowanb 60KoBOM 1 NOMHOWM NOBEPXHOCTH




6.2

KoHnyeckasi NToBepXHOCTb, 06pa3yioLLe KOHNYECKON NMOBEPXHOCTH, OCb U BEPLUUHA
KOHUYECKOI noBepxHocTu. KoHyC: 0OCHOBaHue 1 BepLuvHa, 0bpasytolas 1 ocb, niowaib
GOKOBOA 1 MOJTHON NOBEPXHOCTU. YCeUeHHbI KOHYC: 06pa3yioLime 1 BbICOTa, OCHOBaHUS

1 6oKoBasi NOBEPXHOCTb

6.3

Cdpepa v Wwap: ueHTp, pagnyc, AMameTp, nnollaab NoBepxHocTu cdepbl. BaanMHoe
pacrionoxeHue cdepbl U NIOCKOCTH, KacaTesbHas NIockocTb K cdepe, niowaib

cchepbl

6.4

M306paxeHune Ten BpalleHna Ha NnockocTu. PaseepTka LMnnHapa u KoHyca

6.5

Kom6uHaLmu Ten BpaLleHnsl U MHOrOrpaHHMKOB. MHOrorpaHHmK, onncaHHbIin OKoMo
cchepbl, chepa, BMcaHHas B MHOTOFpaHHWK, Ui TeNo BpalleHus

6.6

MoHaTue 06 o6beme. OcHoBHbIE CBOMCTBA 06BbeMOB Ten. Teopema 06 ob6beme
npAMOYroJsibHOro napannenenunena n cnencrtena U3 Hee. Ob6bem unnuHgpa, KoHyca.
O61bem wapa v nnowaae chepsbl

6.7

MopobHble Tena B npocTpaHcTBe. COOTHOLLEHNSt MEXAY NNoLaasMn NoBEPXHOCTEN,
ob6bemMaMn NoAOOHbIX Ten

6.8

CeueHus uunuHapa (napannenbHo 1 NepneHanKynspHO 0cK), ceYeHUst KoHyca
(napannenbHoe OCHOBaHWIO M NPoXoAsliee Yepes BEPLUMHY), CeYeHus wapa

6.9

BekTop Ha nnockocTu u B npocTpaHcTee. CroXeHue u BblYMTaHNEe BEKTOPOB.
YMHOXeHMe BEKTOpa Ha Yncno. PasnoxeHune BeKTopa No TpeM HEKOMIMIaHapHbIM
BekTOopam. lNpaBuno napannenenvnena. PelweHne 3agay, CBA3aHHbIX C NPUMEHEHNEM
npasun OENCTBUN C BEKTOpaMu

6.10

MpsiMmoyronbHas cuctemMa KoopamMHaT B NpocTpaHcTBe. KoopanHaTbl BEKTOpa.
MpocTeiwne 3agaun B KoopamuHaTax. Yron mexay Bektopamu. CkansipHoe
npov3BeaeHne BeKTOPOB. BbluncneHue yrnos mexay npsiMbiMU U MIIOCKOCTAMM.
KoopanHaTHO-BEKTOPHbIN METoZ, NpU PeLleHNN reoMeTPUYECKUX 3aay

IIposepsiembie Ha EI'D nmo maremaTuke TpedoBanust
K pe3yJibTATaAM OCBOCHHUSI OCHOBHOM 00pPa30BaTe/IbHOI MPOrPaMMbI
cpeaHero oomero o0pa3oBaHus

Kop,

MpoBepsiemble TpeboBaHWsA K NpeaMeTHbIM pe3yribTaTaM 0CBOEHWUS1 OCHOBHOW

npoBepsieMoro obpa3zoBaTenbHOM NporpaMmbl cpegHero obLiero o6pasoBaHus

TpeboBaHuA

9

YMeHune onepupoBatb NOHATMAMU: TOYKA, NPAMas, NIIOCKOCTb, MPOCTPaHCTBO,
OTPEe30K, NyY, BENNYUHa yrna, NAoCKWUM yron, ABYrpaHHbIN Yron, TpexrpaHHbIn
yron, cKpelumBsarowmecs npsamble, napannenbHOCTb Y NepneHanKynAapHOCTb
NPSMbIX U MAOCKOCTEN, Yron Mexay NpsaMbiMu1, Yyron Mexay NpsamMomn 1
NAOCKOCTbLIO, Yron Mexay NiOCKOCTAMM, PACCTOAHME OT TOYKM A0 NII0CKOCTY,
paccTosHue Mexay nNpsMbiMU, PacCTOsHME MeXAy NI0OCKOCTAMU; YMeHne
1Ccnonb30BaTb NPY peLleHnn 3a4ay udydeHHble akTbl 1 TeopeMbl NaHNMeTpUK;
yMeHMe oLeHnBaTb pa3Mepbl 06 EKTOB OKPYXatoLLero Mmpa; CTpouTb
MaTeMaTnyeckne Moaenm C MOMOLLbIO FEOMETPUYECKNX MOHATUIA U BEMUYWH,
pellaTb CBA3aHHbIE C HUMM MpaKTUYeckme 3aa4um

10

YMeHue onepupoBaTb NOHATUAMMU: Nowaab urypbl, 06bem urypsl,
MHOrorpaHHuK, NpaBUMbHbI MHOrOrPaHHUK, ceyeHe MHOrorpaHHuKa, Kyo,
napannenenunea, npuama, nupamuaa, urypa 1 NnoBepxXHOCTb BpaLLeHus,




LUUNMHAP, KOHYC, Wap, cdepa, nnowaab cdepbl, niowaab NoOBepXHOCTH
nupamuabl, NPU3Mbl, KOHyca, UMnuHapa, o6bem Kyba, NpsAMOoYronbHOro
napannenenunega, nupamMuapl, NpM3mMbl, LUNMHAPA, KOHYCa, Wapa, pa3BepTka
MOBEPXHOCTU, CEYEHNS KOHYCa W LMNNHAPA, NapannesbHble OCU UM OCHOBAHWUIO,
ceyeHue wapa, NNoCcKoCTb, Kacatolasncsa cepbl, LUNMHAPA, KOHyca; yMeHue
CTPOUTb CEYEHME MHOIorpaHHMKa, M3obpaxaTb MHOTOrpaHHUKKU, Urypbl 1
NMOBEPXHOCTU BPALLEHUS, UX CEYEHUS], B TOM YNCIIE C MOMOLLbIO 3JIEKTPOHHbIX
CpencTB; YMeHUe NPUMeHsiTb CBOMCTBA reomeTpudeckux duryp,
caMoCTOATENbHO (DOPMYNIMPOBATL onpeAeneHns nyvyaemMmbix ouryp, BblABUraTb
rMnoTe3bl O CBOMCTBAX U NpU3Hakax reomeTpuyeckux douryp, o6ocHoBbIBaTL UNn
onpoBepraTb UX; yMeHue NpoBoAnTb Knaccudurkaumo dpuryp no pasnmyHbIm
npu3HakaM, BbINOMHATL HEOOX0AMMbIE AOMONHUTENBHbIE MOCTPOEHUS

11

YMeHue onepupoBatb NOHATUAMU: ABUXEHNE B MPOCTPaHCTBE, NapannenbHbii
nepeHoc, CMMMEeTPUsi Ha MITOCKOCTU U B NMPOCTPaHCTBE, MOBOPOT,
npeobpazoBaHue noaobus, nogobHble Urypbl; yMEHUE pacno3HaBaTb PaBHbIE 1
nopo6Hble urypbl, B TOM Yncrie B MPUPOAE, UCKYCCTBE, apXUTEKTYPE;
MCMosb30BaTb reOMEeTPUYECKIE OTHOLLEHNS NPY PeLleHnn 3aaay; HaxoauTb
reoMeTpuyYeckme BENMYUHbI (4fIMHa, yros, niowans, o06bemM) npu pelieHnn 3agad
U3 Apyrux y4ebHbIX NpeaAMeTOB U U3 peasibHON XU3HW; yMEHWEe BblYUCHATb
reomMeTpuyeckne BeMumHbl (AnuHa, yron, nrowaab, o6bem, nnoliagb
MOBEPXHOCTU), UCMONb3YS U3yUYeHHble hopMyIibl U MeToAbl, B TOM YKUCHE:
nnowaab NoBepxXHOCTM NMpamMubl, MPU3Mbl, KOHyca, LMnuHapa, nnowaab
cepbl; 06beM Kyba, MPSMOYronbLHOro napannenenunega, nMpaMmuabl, NPU3Mbl,
UMNMHApPA, KOHYCa, Wapa; yMeHne HaxoOuTb OTHOLEHEe 06beMOB NoA06GHbIX
curyp

12

YMeHue oneprpoBaTh NOHATUAMU: NPAMOYrofbHas cuctemMa KoopauHaT, BeKTop,
KOOpAMHAaTbl TOYKU, KOOPAMHATLI BEKTOpa, CyMMa BEKTOPOB, NPou3BeaeHue
BEKTOpa Ha YnCro, pasnoxeHune BEKTOpa no 6asucy, ckansapHoe nponsseneHue,
BEKTOPHOE Mpou3BedeHne, yron Mexay BeKTopamu; yMeHne Ucnosnb30BaTth
BEKTOPHbI 1 KOOPAMHATHbBIN METOA, AN peLleHns reoMeTpuYecknx 3aaady u
3aad apyrux y4ebHbix npeaMeToB

IlepedeHb 3JIeMEHTOB COAepKaHMS, IpoBepsieMbiX Ha EID
10 MaTeMaTHuKe

Kog [poBepsaeMbIin a11eMEHT coaepXaHus
7 [eomeTpus

71 ®urypbl Ha NIOCKOCTH

7.2 MpsaMble 1 NIOCKOCTM B NPOCTPaHCTBE

7.3 MHororpaHHuKun

74 Tena v NoBepxHOCTU BpaLLEeHUs

7.5 KoopavHaTbl 1 BEKTOPLI
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