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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcss OAHMM M3 0a30BbIX KypCOB Ha YPOBHE CpPEIHET0 OOIIEro
oOpa3oBaHMs, TaK KaKk 00ECHeurnBaeT BO3MOXKHOCTh M3YUEHHUS AUCLUUIUIMH €CTECTBEHHO-
HAyYHOM HAMpPaBJICHHOCTH M MPEIMETOB r'yMaHUTapHOro nukia. [lockonpky noruueckoe
MBIIIJIEHUE, (OpMHpyeEMOE TIpPH M3YYEHUU OOYYAIOIIMMHUCA IOHATUIHBIX OCHOB
TrE€OMETPUH, IMIPU JI0KA3aTEIbCTBE TEOPEM M IOCTPOCHUM LEMOYKH JIOTMUECKUX
YTBEPKACHUM MPHU PELICHUU T€OMETPUUYECKUX 3a7ayd, YMEHHE BBIIBUTATh U OMPOBEPTaTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PELICHUH 33]a4 €CTECTBEHHO-HAYYHOTO
[IUKJIA, B YACTHOCTU (PU3UUYECKUX 3a/1a4.

[lenb ocBoeHUs mporpaMMel yueOHOTo Kypcea «I'eomeTpusi» Ha yriry0JéHHOM ypOBHE
— pa3BUTHE MHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUarOUINXCs IPU U3YYEHUN T€OMETPHUH, KaK
COCTaBJISIOLIEH MpeAMEeTHOH obnacTu «MaremaTuka u HHPOpMaTHKa» yepe3 o0ecreueHue
BO3MO>KHOCTH MPUOOPETEHHSI M UCIIOIb30BaHUs 00s1ee rTyOOKHX FeOMETPUUECKUX 3HAHUHN
U JCUCTBUH, CHEHU(PHUYHBIX TE€OMETPUHM, U  HEOOXOAMMBIX JUIsl  YCHEIIHOI'O
po(hecCHOHAIBHOrO0 00pa30BaHus, CBA3aHHOTO C HCIIOJIb30BAHHUEM MAaTEMAaTHKU.

[IpuoputeTHbIMM  3a7ayaMd  Kypca TIE€OMETpPUM Ha yYIIyOJEHHOM  YpOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBJISIFOTCS:

paciiMpeHre TMPEACTaBICHUsS O TEOMETPHUH KakK YacTd MHPOBOM KYJIbTYpPBHl HU
(opMHpOBaHNHE OCO3HAHHUS B3aMMOCBSI3U T€OMETPUU C OKPYKAIOLUM MUPOM;

(GopMHpOBaHHE NPEJICTABICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O Ba)KHEHIIHMX
MaTEeMaTHUYECKUX MOJIENSX, IO3BOJSIIOIMIMX OMNKMCHIBAaTh W H3y4aTh pa3HbIE SIBICHUS
OKpY>KaIloIllero MHpa, 3HAHME MOHATUHHOrO ammapara o paszgeny «CTepeomMeTpus»
y4eOHOT0 Kypca T€OMETPHH;

(GopMHpOBaHHE YMEHHS BJIAJE€Th OCHOBHBIMH TIOHATUSMU O HPOCTPAHCTBEHHBIX
¢urypax u UX OCHOBHBIMHU CBOMCTBaMH, 3HaHUE TEOPEM, (POPMYI U YMEHUE UX IPUMEHSTH,
YMEHHSI I0Ka3bIBaTh TEOPEMbI U HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI pEIIeHU 3a/1aY;

dbopMupoBaHHE YMEHUSI paclo3HaBaTh Ha YepTekax, MOJAENSAX U B peajbHOM MHpPE
MHOTOTPaHHUKH U TeJa BPaLIeHUsI, KOHCTPYUPOBAaTh T€OMETPUUECKHE MOJIEIH;

(GopMHpOBaHHE TOHUMAaHMUsI BO3MOYKHOCTH  AKCMOMATHYECKOTO  MOCTPOEHUS
MaTeMaTUYECKUX TeOpuid, (OPMUPOBAHHWE TOHUMAHUS PpOJM AKCUOMATHKU IpU
IIPOBEJICHUN PACCYKIACHNN;

dbopMUpOBaHNE YMEHHUS BIaJIeTh METOJAAMHU J0KA3aTeNIbCTB U aITOPUTMOB PEIICHHUS,
YMEHMSI UX HPUMEHATh, IPOBOAMTH JIOKA3aTEIbHBIE PACCYKICHHUS B XOJE pPELICHHUs
CTEpPEOMETPUYECKUX 3aJad W 3aJad C IPAKTUUYECKUM COAEpKaHUEM, (POPMHUpPOBaAHUE
MpEe/ICTaBICHUSI O HEOOXOAMMOCTH J0Ka3aTeNbCTB MpU OOOCHOBAHMM MaTEMaTHYECKHX
YTBEP>KACHHUM U POJIM aKCMOMATUKU B MTPOBEICHUU 1€ TyKTUBHBIX PacCy>KICHU;

pa3BUTHE M COBEPIICHCTBOBAHHE WHTEIUIEKTYyaJbHBIX M TBOPUECKHUX CIIOCOOHOCTEN
oOy4aromuxcsi, I03HABaTEIbHON aKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHNUN, KPUTUYHOCTH
MBILLUIEHUS, UHTEPECca K U3YUYEHUIO FEOMETPUH;



dbopmupoBanne (HYHKIIMOHATHLHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPHUH: YMEHUS
pacmo3HaBaTh MPOSIBICHUS T€OMETPUUECKHUX TMOHSATHN, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYallMsIX W TPU H3YyYEHUU JPYTUX Y4YEOHBIX MPEAMETOB,
NPOSIBJIICHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEAbHBIX CUTYallUi,
UCCJIeIOBAHUSI IOCTPOCHHBIX MO/JIEJIeH, MHTEPIIPETAI[MU TIOJyYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COJEpPKATEIbHBIMU JIMHUSIMU y4ueOHOro kypca «I'eomerpusi» B 1011
Kiaccax sBistorcs: «[IpsMbie u II0CKOCTH B TPOCTPAHCTBE», « MHOTOTrpaHHUKNY, «Tema
BpalieHus», « BeKTOopbl U KOOPAUHATHI B TPOCTPAHCTBEY, «/IBUXKEHUS B POCTPAHCTBEM.

CdopmynupoBanroe Bo PI'OC COO TtpeboBaHuE «yMETh ONEPUPOBATH MTOHSATUSIMUY,
pEJIeBaHTHBIMU TI'eOMETpUU Ha yIIyOin€éHHOM ypoBHe oOyuenuss B 10-11 kiaccax,
OTHOCHUTCSI KO BCEM COJEp>KaTEIbHBIM JIMHUSAM Y4eOHOro Kypca, a (opmupoBaHue
JIOTUYECKUX YMEHUU PaCHpeiessieTcss He TOJIBKO MO COACPKATEIbHBIM JTHHUSAM, HO U TI0
rogaM oOydenusi. CoxepxaHue o0O0pa30BaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM
pe3yabTatam ocBoeHus deaepanbHON pabouel mporpamMMbl, pacipeaeIEHHbIM 0 TOJ1aM
oOy4eHHs, CTPYKTypHpPOBAaHO TakuM o0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
NPUHIMIIAAIBHBIM BOIpOcaM oOydaromuecs oOpaiaiich HEOAHOKPATHO. JTO MO3BOJISET
OpraHU30BaTh OBJAJCHUE TEOMETPUICCKUMU MOHSATUSIMU U HaBBIKAMU TIOCIICIOBATEHHO U
MOCTYMATENbHO, C COOJIIOIEHUEM MTPUHIIUIIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh
B OOIIYIO CUCTEMY '€OMETPUUECKUX MTPEICTABICHUI 00YyHatOIINXCsl, pACIIUPSs U yTayOmsis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk MU3y4EHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3faTh ycioBus misi auddepeHunanuu o0ydeHus, MOCTPOCHUS] MHAUBUAYaTbHBIX
o0pa3oBaTeNbHbIX MPOTrpaMM, OOECHEeUUTh YIIIYyOJIEHHOE H3YyYEHUE TEOMETPUM Kak
COCTaBJISIIOLIEH yueOHOro npeaMera «MartemaTukay;

MOATOTOBUTh OOYYAIOIMMUXCA K TMPOJODKCHHUIO H3YYCHHUS MATEMAaTUKH C YIETOM
BeIOOpa Oyaymedt mpodeccun, obecrmeunBas MPEEMCTBEHHOCTh MEXAY OOINUM H
npodecCUOHAILHBIM 00pa30BaHUEM.

Ha uzyuenue yuebHoro kypca «I'eomeTpusi» Ha yriiyOia€HHOM ypoBHe oTBoAUTCS 204
yaca: B 10 kimacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeIeINIO).



COJAEPXKXAHUME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulesIbHble M CKpelMBaromuecss npsMmble. [Ipu3Hakum cxpemuyBaromuxcs
npsmbIX. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPAMBIX, IAPAJUIEIbHOCTD PAMOU
u 1ockocT. [lapanenbHoe M IEHTpaJbHOE NPOEKTUPOBAaHUE, N300pakKeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajUIeIbHOTO MPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIY NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
OPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TETpajdap, MNapajuleNenumnen,
MMOCTPOEHUE CCUCHUM.

[lepnenaAuKYJISIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MpsAMbBIC MAPAJUICIbHBIE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOHU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH IO IIJIOCKOCTH, PACCTOSTHUE
OT IPSIMOH J10 TIIOCKOCTH, MPOEKIMs (PUTyphl HA TUIOCKOCTb. IleprnenuKynsapHoCTh
TUIOCKOCTEN: MPHU3HAK MEPICHAUKYISPHOCTU JBYX IJIOCKOCTEN. Teopema o TpEX
NIEPIICHIUKYJIAPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBoMCTBa INIOCKUX YIVIOB MHOIOIpaHHOTO yriia. CBOMCTBA IUNIOCKUX U ABYTPaHHBIX
YTJI0B TPEXTPaHHOIO yria. TeopeMbl KOCHHYCOB M CHHYCOB ISl TPEXTPAHHOIO YIJIA.

MHororpaHHuKHu

Bunel MHOTOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosbHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBasi U MOJHAs MOBEPXHOCTh IPU3MBI.
[Tapaienenune 1, IpsSIMOYTOJIbHBIN MapaJJIETIENUNE] U €To cBoiicTBa. KpaTualiiue
IIyTH Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiutepa. IIpocTtpaHcTBeHHas
teopeMma [Iudaropa. [lupamuaa: n-yronpHasi nupamuia, NpaBuiIbHas U yCeUEHHAS
nupamuel. CBoiictBa péOep M OOKOBBIX TpaHed MPABHIBHON NHUPaMUIBL.
[IpaBriibHBIE MHOTOIPDAHHUKH: NpPaBUJIbHAs MNpPHU3Ma W IpaBWIbHAsA MHPAMHIA,



paBUJIbHAS TPEYTOJIbHAS TMpaMUIa U MPaBUIILHBIN TETpadIp, Kyo. [IpencraBienue
O IPAaBWIbHBIX MHOTOTPAHHUKAX: OKTa’Ap, NOJCKASIP U UKOCASIP.

Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaNH, YTJIbL.
[Inomans OOKOBOW TOBEPXHOCTH U IIOJTHOM TMOBEPXHOCTH MPSIMON TPU3MBI,
TJI0IIIa/1b OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM Tpu3Mbl. [Lnomans
OOKOBOIW TMOBEPXHOCTH W TIOBEPXHOCTH NPABWJIBHOW TMHPAMUIBI, TEOpeMa O
IJTOIIAJ YCEUEHHON TUPAMU/IBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS MPaBUIBHOU
MAPAMUBI.

BekTOpHI 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, MJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHbIE, COHANPABJIEHHBIE U MPOTUBOIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOWCTBA CI0KEHUSI BEKTOPOB. CBOMCTBa YMHOXEHHUSI BEKTOpPA HA YHUCIIO.
[TonssTE KOMIUJTaHApHBIE BEKTOPHI. lIpHU3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapamwienenunena. TeopemMa O Pa3I0KECHUHM BEKTOpA IO TPEM
HEKOMIUIAHApHbIM  BeKkTopaM. [IpsMoyrosbHasgs  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaumnatel BekTopa. CBsi3b MEXKIYy KOOpPJIMHATAMHU BEKTOpA U
KOOpJIMHATAMHM TOYEK. YTOJ MeXIy Bekropamu. CKalasipHOE MNPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[ToHsiTHsI: IWUIMHOpUYECKAs TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTD,
chepuueckas TMOBEPXHOCTh, OOpa3ymoollue TMoBepXHOCTe. Tena BpalleHus:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzanmuoe pacnosnoxenue chepsl
U TUJIOCKOCTH, KacaTellbHas MIIOCKOCTh K chepe. M300paxkenue Ten BpalleHUs Ha
iockocTH. Pa3BépTka nunmHapa u konyca. CuMMmeTpus cepsl U mapa.

O0bEM. OcHOBHBIE CBOMCTBa 00BEMOB Teil. TeopemMa 00 o00bEMe
OpSIMOYTOJIBHOTO TMapajienenumnena u cienctsus u3 He€. OO0bEM mnpsMoOd U
HAKJIOHHOM MpU3MBbI, HWIMHIPA, MUpaMUabl U KoHyca. O0bEM miapa U IapoBOro
CETMEHTA.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
WIMHIpP, ONHCaHHAas oOKojio uwiuHapa. Ilepeceuenue cdepsr u 1mapa ¢
iockocThlo. Kacanue mapa u cdepsl miockocTeio. [loHsATHE MHOTOrpaHHUKA,
OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIMCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpaIllCHUS.



[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHYyCa, TUIomanas chepsl U €€ JacTew.
[Tomo6ue B mpoctpanctBe. OTHOImIEHWE OO0BEMOB, IIOMANACH IMOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue momodbus, romoretus. Permenue 3agad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJ BPAILEHUS: CEUCHUS IIMIIMH]IpA
(mapaJuienbHO W MEPHEHAUKYISIPHO OCH), CEYeHUs KOHyca (mapajuiesibHbIe
OCHOBAHHIO U MPOXOJIAIINE YEPE3 BEPUIMHY), CEYEHHUS 1Iapa, METOJIbI OCTPOEHUS
CEUYEeHMIl: METOJ| CJE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEpeHoca
CEKYILEH TITIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepanuu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyronpHas cucTema
KoopJMHaT B mnpocTtpaHcTBe. KoopauHaTel BekTopa. PasnolkeHue BekTopa IO
6azucy. KooparHaTHO-BEKTOPHBII METO/] IPU PELICHUH T€OMETPUUECKUX 3a/1au.

JABHKEHUA B IPOCTPAHCTBE

JIBwxenus mpoctpancTBa. OtoOpakenwus. JIBMKeHUS W PaBEHCTBO (HUTYP.
OO6uue cBoiicTBa JBMXKEHUM. BuIbl JBUXKEHUN: TMapajulesibHBIM MEepeHoc,
LEHTpaJIbHAsl CUMMETpUs, 3€pKajbHas CUMMETPHs, IMOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus noxodus. [Ipsamas u cepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIIECTBA, MPEICTABICHUE O MATEMATUUECKHIX
OCHOBaX (YHKIIMOHUPOBAHUSI PA3NHYHBIX CTPYKTYp, SBJICHHUH, TIPOIETYP
rpakJgaHckoro  oOmiectBa  (BBIOOpPBI,  OMNPOCHI M JPYroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUICKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEIECHUS, CBSI3aHHOIO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOCHNE YCTOWYUBOTO Oy IyIIIETO;

4) acTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PELICHH, pacCyKIeHUI, BOCOPUUMYNBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3iIMyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 310pOBOro v 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE TUTAaHWE, COATAHCHUPOBAHHBIN PEXKUM 3aHATUNA U
OTHIbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PM3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) TpyoBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOJIIO0Us, HHTEpec K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  OOpa3oBaHHUIO U



CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUYECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAaHUE BJIUSHUS
COLMAIbHO-?)KOHOMHYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLMATIBHOU
CpeIlbl, 0OCO3HAHHE TJIOOABHOTO XapaKTepa dKOJIOTUUECKHUX MPOOJIeM, OPUCHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWM I pemieHus 3amad B 00JiacTu
OKpYXaIOIIEH Cpepl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOXKHBIX
TOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMaTHIECKON
HayKH Kak cpepbl 4eIOBEUECKON AEATEIbHOCTH, ITANIOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUIs. pa3BUTHUSL LIMBUWIW3ALMHU, OBJIAJICHUE S3BIKOM MAaTEMaTUKUA U MaTEMaTHYECKOM
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIIATh IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

Bba3oBble JJorunueckue a1eiicTBHA:

BBISIBJISIT M XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEeMaTUYECKHUX
O0OBEKTOB, TIOHSATUH, OTHOIICHUA MEXIY TOHATHUSIMHU, (POPMYIHPOBATH
OTIpe/IeTICHUS TIOHSTHM, YCTaHABIMBATH CYIIECTBCHHBIA MPU3HAK KJIACCU(PUKAIIAH,
OCHOBaHMS JJi1 0000IICHUS M CPAaBHEHUS, KPUTEPUU MTPOBOIUMOIO aHAIIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U MNPeoOpPa3oBBIBaATh  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBIIITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M POTHBOPCUUS
B (pakTax, JaHHBIX, HAOIIOMACHUSIX W YTBEPXKIACHUSX, MPEIIaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JenaTb BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

IPOBOANUTH CAMOCTOSTEIBHO J10KAa3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUIMA
(mpsiMBbIE U OT MPOTUBHOTO), BEICTPAUBATH aPTYMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKEHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapHAHTOB PEILIEHUS, BHIOMPATh HanOo0JIee MOIXOASAIINN C YIETOM CAMOCTOSITEITEHO
BBIJICIICHHBIX KPUTEPHUEB).



basoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

WCIIOJIP30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TUIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

MIPOBOJIUTH CAMOCTOSITEIBHO CINIAHUPOBAHHBINA SKCIEPUMEHT, HCCIICIOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUeCKOro 00beKTa, SIBJICHUSI, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy 0OBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (OpPMYTUpPOBaTh OOOOIIEHHS] W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0ICHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATH
MPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATH Je(UIUTHI MH(POPMAIIUK, JAHHBIX, HEOOXOJUMBIX JUIsi OTBETAa Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

BBIOMPATHh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEeMaTH3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAIIHIO PATUYHBIX BUIOB U (hOpM
NIPEICTaBICHHUS,

CTPYKTYpPUPOBaTh MH(POPMAIHMIO, TPEICTABIATh €€ B PA3NUYHBIX (OpMax,
WJUTIOCTPUPOBATH Tparaeck;

OIICHUBATH HaIEKHOCTD uHbOpMaIun 1o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE J1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IEISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOUKY 3PECHHS B YCTHBIX
M THCHBMEHHBIX TEKCTax, JaBaThb IMOSICHEHHUS [0 XOAY pEIICHUs 3a/JayH,
KOMMEHTHUPOBATH MOJTYYECHHBIN pe3yJbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJEHHbIe Ha ITOMCK
pelIeHUs, COIMOCTaBIISITh CBOU CYXKAEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuasnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIUNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOH BO3PAKCHUS;

MIPECTABIIATh PE3YJIbTATHl PELISHUs 3a/aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayIUTOPHHU.



PeryisiTHBHBIE YHHBEpPCAJbHbIE yUeOHbIe AelicTBUS

Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(OPMAIINH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBIH HHTEIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIaeMbIX JCUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJCTh
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJS TMpoIecca W pe3ylibTaTa PEIICHUS
MaTeMaTHYeCKOH 3aauu;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYThH IIPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYTHOCTEI;

OIICHUBATh COOTBETCTBUE Pe3yJbTaTa IETU U YCIOBUAM, OOBSCHATH TPUUUHBI
JOCTYIKCHHS WIIM HEJOCTHKCHHS Pe3yJIbTaTOB JEATCIIEHOCTH, HaXOUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHMMAaTh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaTbHOU
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHUMATh IE€Tb COBMECTHOM
NESATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW pPabOThI, pacrpeneiisiTh
BU/JIBI pa0OT, IOrOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTaT PabOThI, 00001IATH
MHEHUS HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboTel (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMbI» U UHBIE), BBIITOJHATH CBOIO YaCTh PaOOTHI M KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTHUMH YJICHAMU KOMaH/IbI, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOmMMIA TPOAYKT TIO KPUTEPUAM, CPOPMYIUPOBAHHBIM  yYaCTHUKAMH
B3aUMOJIEUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyJaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUH TIPHU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCyKICHUN;

e TMPUMEHATh AKCMOMBI CTEPEOMETPUU U CIIEJCTBUS U3 HUX IPHU PELICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE MPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INTIOCKOCTEW B IPOCTPAHCTRBE;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSMH, CBSI3aHHBIMU C yIjJaMd B
MPOCTPAHCTBE: MEXKAY MPSMBIMA B MPOCTPAHCTBE, MEXKIY HIpsIMON U
IJI0CKOCTHIO;



e CBOOOIHO ONEPUPOBATH MOHATUSAMHU, CBA3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pAacmoO3HAaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TpuU3Ma,
MUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunen, Kyo);

e KJacCUpUUUPOBATH  MHOTOIPAHHUKH,  BbIOMpas  OCHOBaHUS Ui
KJIaCCU(UKaALUY;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU, CBSI3AHHBIMU C  CE€YEHUEM
MHOTI'OTPAHHHUKOB INIOCKOCTBIO;

e BBINOJIHATH napajyIeNbHOE, LEHTPAJIIBHOE " OpPTOTOHAJIBHOE
IPOEKTUPOBAHNE (PUTYP HA TNIOCKOCTb, BBIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOUTH CEYEHHUS MHOTOI'PDAHHUKOB PA3JIUYHBIMU METOJAMHM, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJ| CBEPXY, COOKY, CHU3Y;

e BBIUHUCIATH IUIOIIAAM  IIOBEPXHOCTEH  MHOIOIPAaHHUKOB  (Ipu3Ma,
NUpPaMU/a), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LICHTD,
0Cb U TNIOCKOCTh CAMMETPHH, LICHTP, OCh U TNIOCKOCTh CAMMETPUH (UTYPBI;

e CBOOOAHO ONEPUPOBATH IOHATUSIMHU, COOTBETCTBYIOLIMMHU BEKTOpaM MU
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACUCTBHS HAJ BEKTOPAMM;

e pemarh 3a4a4d Ha JOKA3aTEIbCTBO MAaTEMaTUYECKUX OTHOIICHUH U
HAaXO0XKJCHUE FEOMETPUYECKHUX BEJINYUH, IPUMEHS U3BECTHBIE METOIBI ITPU
pEUICHUM MaTEMaTUYeCKHX 3alad IOBBIIIEHHOIO M BBICOKOIO YpPOBHS
CJI0’)KHOCTH;

e TMPUMEHATH MNPOCTEUIIHE MPOrPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4;

e U3BJIEKATh, IPEOOPA30BBIBATE W HHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCYHKax;

e MPUMEHATH I[IOJYYECHHBIE 3HAHUA HA I[PAKTHKE: CPaBHMBAaTbh U
aHAJIM3UPOBATh PEAIbHBbIE CUTYyallUH, NMPUMEHATh U3YYEHHBIE ITOHATHS B
Ipolecce IOMCKAa PEUIeHUs] MAaTeMaTH4ecku  CcHOopMyIMpOBaHHOU
po0JIEMbI, MOJEIUPOBATh pEAlbHbIE CHUTyallMM Ha SI3bIKE I€OMETPUH,
UCCIIE0BATh ITOCTPOCHHBIE MOJEIIN C MCIIOJIb30BAaHUEM I€OMETPUUYECKUX
NOHATUA M TEOpeM, ammapara anreOpbl, pellaTh MPaKTUYECKUe 3a/ayH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEIUYMH;

e UMETh NPEICTABICHUA 00 OCHOBHBIX 3TallaXx Pa3BUTHS FEOMETPUU Kak
COCTaBHOM 4acTu (yHJIaMEHTa pPa3BUTHs TEXHOJIOTHI.

K konmy 11 kiacca o0yyaroniuiicss HAy4uTCs:



CBOOOZHO OIEPUPOBATh IMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHHUYECKOW U CEepruecKoil TMOBEPXHOCTSIMHU, OOBICHITH CIIOCOOBI
MOJTyYCHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: LUJIUHAPOM,
KOHYCOM, c(hepoii u mapom;

pacrmo3HaBaTh Tela BpaileHus (LUWIUHAP, KOHyC, cdepa u 1map) H
OOBSACHATH CIOCOOBI MOTYYESHHSI TEJ BPALICHHUS;

KJIaCCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJl BpAaLICHUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATHUAMHM, CBSA3AHHBIMU C KOMOWHALUAMU TEN
BpalllcHUsI U MHOTOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMCAHHBIN 0K0JIO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEX/TY TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
[IOJOOHBIX TET;

n3o0paxkaTb u3ydaeMble (DUTYpPBI, BBHIOJHATH (BBIHOCHBIE) TIJIOCKHE
YepTE)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAIICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M TNPeoOpa3oBbIBaTh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpEeACTaBICHHYIO Ha
4epTekKax U pUCYHKaAX;

CBOOOHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh IJIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAHHAT;
pelaTh reOMETPUUECKHUE 3a/1a4H HA BBIYMCICHUE YTII0B MEXKY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU J0 MJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a IPU PEILICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHU;

BBIMOJHATh M300paKE€HUST MHOTOTPAHHUKOB M TEJ BpallleHus IpHU
NapajuleIbHOM  NEPEeHOCE, LEHTPaJbHOW CHUMMETPUH, 3€pKAIbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus 0100,
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIIMHIpPA
(mapanenbHO U NEPIEHNKYIISIPHO OCH), CEYEHMsI KOHYca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE YePE3 BEPIINHY ), CEUECHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHHUS CEUEHUI: METOJ CJEN0B, METO]
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] IIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

NPUMEHATh TeOMeTpuueckre (aKThl JJIST PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANONArarollnX HECKOJbKO IIaroB PEIIEHUs, €CIH YCIIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

pelmarh 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJICHUE TEOMETPUUECKUX BEJIUYNH,;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI [IPY PEUIEHNUH CTEPEOMETPUUYECKUX 3a/1aY;

MIPUMEHSITH ITOJyYCHHbIEC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIN3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHSATH H3YyYEHHBIE MOHATHUSA,
TEOPEMBI, CBOMCTBA B IMPOLECCE IOWCKA PEUICHUS MaTeMaTUYECKU
chopMyTupOBaHHOM TPOOIEMBI, MOJICIUPOBATh PEAIBbHBIC CUTyaIllMd Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOEHHBIE MOJIENIN C UCIIOJIb30BaHUEM
F€OMETPUYECKUX TMOHATUA M TEOopeM, arrmapata anreOpbl, peuaTh
MIPAKTUYECKNAE 3aJ1a4d, CBS3aHHBIE C HAXO0XICHUEM T€OMETPUUYECKUX
BEJINYMH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
n/n NPOrpaMMbI Bceero Kontpoabueie  IpaxTuieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypes:
1 Bseznenue B ctepeoMeTputo 23 1
) BsaumHoe pacrnonoxeHue npsiMbix B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B 2
MIPOCTPAHCTBE
4 [lepneHUKyYISIPHOCTD MPSMBIX U )5
IJIOCKOCTEN B IPOCTPAHCTBE
VYTiabl ¥ paccTosIHUA 16 1
MHororpanHuku 7 1
BekTops! B IpoCTpaHCTBE 12
2 HOBToPeHI/Ie, 000011IeHNE U CUCTEMATH3AIINAA 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3ie/ioB U TeM Komrrpoapmste  Tpaktuseckue (uudgposbIe)
NMpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI pecypenr
1 AHanuTH4eckasi FeOMeTpHs 15 1
) [ToBTOpEHME, 0606H_IGHI:IG u 15 1
cCUCTeMaTH3alus 3HaHUH
3 O0BEéM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaau moBepXHOCTU U O0BEMBI 9 1
KPYTJIbIX TEJ
6 JBro>keHus 5 1
. [ToBTOpEHME, 0606H_IGHI:IG u 17 )
cCUCTeMaTH3alus 3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kourpoabusie IIpakruyeckue
n/n Bcero u3yueHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl

OcHOBHBIE TIpaBUIIa U300PAKEHHS HA
PHUCYHKE TIOCKOCTH, TTApaJIIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHATHS cTepeoMeTpUM: TOUYKA, IIpsIMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBuJia U300paKCHHS HA PUCYHKE
TUTOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(0Tpe3koB), cepeIMHbI OTpe3Ka

[TonsTHs: nepecekarouuecs MIOCKOCTH,
HepeceKaroIuecs npsmas 1 MiIoCKOCTb;
HOJIyTIPOCTPAHCTBO

[TonsTHSA: nepecekarouuecs MIOCKOCTH,
HepeceKaroIuecs npsmas 1 MiIoCKOCTb;
HOJIyTIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHHE
NPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00HEKTOB

MHororpaHHuKH, H300pakeHNE
NPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIONMUX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
CJIICACTBHA U3 HUX. CHOCOGBI 3aJaHus
MPSMBIX U IJTIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs IPSMBIX U TIIOCKOCTEH

10

N3obpakenune ceueHuil nmupaMusl, Kyoa
U TIPU3MBI, KOTOPBIE TPOXOAAT Yepe3 X
p€bpa. M3o0pakeHue nepecedcHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpaimmBanue NoCTpOCHHBIX CEYECHHI
pa3HBIMU IIBETaMHU

11

N3o0pakenune ceueHuil nmupamusl, Kyoa
Y IIPU3MBI, KOTOPEIE MPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHue nepecedcHus
MOJYYEHHBIX IIOCKOCTEM.
PackpaimBanue NoCTpOCHHBIX CEUYECHHI
Pa3HBIMH [IBETAMU

12

N3o6pakenune ceueHuil nmupamMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux
pé6pa. N3obOpaxeHue nepecedeHus
MOJYYEHHBIX IIOCKOCTEM.
PackpammBanue NoCTpOCHHBIX CEUYECHHI
Pa3HbIMH [IBETAMU

13

N3o00pakeHne ceueHni MIpaMu/Ibl, Kyoa
U TIPU3MBI, KOTOPBIC TPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepeceueHus




IIOJIyYEHHBIX IUIOCKOCTEH.
PackpammBanue NOCTPOECHHBIX CEYEHUN
pa3HBIMM LIBETaMU

14

Merton cnenoB sl TOCTPOSHUS CEUCHUH

15

Mertopa cieoB Uit HOCTPOCHUS CEUSHHI.
CBolicTBa nIepecedeHn MPSMBIX U
IIJIOCKOCTEN

16

Mertopa cieoB Uit HOCTPOCHUS CEUCHU.
CBolicTBa Iepece4eHn MPSAMBIX U
IIJIOCKOCTEN

17

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTexcef/'I U 3aI1MCh 11aroB
MOCTPOCHUS

18

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3aIluCh I1aroB
MOCTPOCHUS

19

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3aIlUCh I1aroB
MOCTPOCHUS

20

[TocTpoenue ceyeHuii B nmupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEIKEH U 3aIUCh [1aroB
TIOCTPOCHHSI




21

[ToBTOpeHue mianumerpun: Teopema o
IPOTNOPLHMOHATIBHBIX OTpe3kax. [Tomodue
TPEYTOJILHUKOB

22

[ToBTOpeHue mianumerpun: Teopema
Menenas. PacdeThl B ceueHHIX Ha
BBIHOCHBIX 4YepTexax. Mictopus pa3BuTHs
IJIAaHUMETPUU U CTCPCOMETPUU

23

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacmnoiokeHue IpsiMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsimble. [Ipu3HaKy CKpeluBarommxcs
npsaMeix. [TapannensHble npsmble B
IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU IIPSIMOM MapalIeIbHOU
JTAHHOW MPSIMOM, TPOXOIALIEH Yepes
TOYKY POCTPAHCTBA U HE JIeXKaIeH Ha
JIaHHOU mpsiMoii. JIemMa o0 mepeceyeHun
NapaJyIeIbHBIX MPSAMBIX INTIOCKOCTHIO

26

[TapamienbHOCTB TpeX NpsAMBIX. Teopema
0 TpEX MapajuIeIbHBIX NPAMBIX. Teopema
0 CKpEUIMBAIOUINXCS MPSIMBIX

27

[TapanienbHOe IPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NApaJJIEIBHOTO
NpOoeKTHpOoBaHus. M300paxeHne pa3HbIxX
(Guryp B napayuieabHON NPOEKIUN




28

[lenTpanbHas Npoekusi. Yo ¢
COHaIpaBJICHHBIMU CTOPOHAMU. VYrona
MEXIY IPSAMBIMU

29

3amaun Ha TOKa3aTeIbLCTBO U
HCCIIEA0BaHNe, CBA3AHHEIC C
PacIoNIOKEHUEM MPSMBIX B
MPOCTPAHCTBE

30

[ToHsTHs: MapamIeaIbHOCTh MPSIMOMN 1
IUIOCKOCTH B mpocTpaHcTe. [Ipu3nak
NapajuIeTbHOCTU MPSIMON U TUIOCKOCTH.
CBolicTBa mapauieIbHOCTH MIPSMON U
MJIOCKOCTH

31

['eomeTpryeckue 3aaun Ha BBIYUCICHUE
U JI0Ka3aTeNbCTBO, CBA3aHHBIE C
NapauIeTbHOCTBIO MPSMBIX U
MIJIOCKOCTEH B MIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, NPOXOAALIETO
yepe3 JaHHYIO NMPSMYIO Ha YepTexe U
MapajulebHOTO IPYyrou npsmoit. Pacuér
OTHOILLEHUN

33

[TapamienbHas NpoeKLKsl, IPUMEHEHHE
TSI TIOCTPOCHUS CEYCHHM Ky0a 1
napasienenunena. CBolcTBa
napajuiejenunea u mpu3Mbl

34

[TapamnensHble iockocTy. [IpusHaku
[apaJUIEIbHOCTH BYX IUIOCKOCTEH

35

Teopema 0 mapaieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH,
IIPOXOAAIIEH Yepe3 TOUKY, He




MPUHAJICKAILYIO TAHHOM TIJIOCKOCTH U
CJIEICTBUS U3 HEE

36

CBolicTBa napauiesIbHBIX INIOCKOCTEMN: O
NapajuIeIbHOCTH MPSIMBIX IEpeceueHus
IIpU NEPECEUEHUH IBYX MapalIeIbHbIX
MJIOCKOCTEN TpeThen

37

CBolicTBa napasuieabHbIX INIOCKOCTEN:
00 oTpe3Kax napajjiebHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEK]y ITapaJlJICIbHBIMU
IUIOCKOCTSIMU; O IEPECEYCHUH NIPSIMOU €
JBYMsI ITapaJUIEIbHBIMU IUIOCKOCTSIMHU

38

[ToBropenue: Teopema [Tugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40

CgoiicTBa Ky0a v MPSMOYTOIBHOTO
napasuiesenumnena

41

Brruncnenue IiMH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM IapajuieJIenuIe e

42

[leprieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
NEPHEHIUKYIISIPHOCTU IIPSIMOHN U
IIJIOCKOCTH

43

[leprieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
NEPIEHIUKYJISIPHOCTH IIPSIMOHN U
IIJIOCKOCTH




Teopema o CylIeCTBOBAHUY U
€IMHCTBEHHOCTH NPSIMOM, TPOXOJSAILIEH

4 yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHIUKYJIIPHON K INIOCKOCTU

45 [110CKOCTH ¥ IEPIIEHANUKYIISIPHBIE UM
IIPsIMbIE B MHOTOTPaHHHUKAX

46 [InockocTy M nepneHAUKYISPHBIE UM
IIPsIMbIE B MHOTOTPaHHHUKAX
[leprieHAUKYmSAp ¥ HAKIIOHHAS.

47 [TocTpoeHue neprneHuKynspa U3 TOYKU
Ha NPAMYIO
[leprieHUKYIIAp M HAKIIOHHAS.

48 [TocTpoenue nepneHAnuKyIIsipa U3 TOUKH
Ha NPAMYIO

49 Teopema 0 TpEx neprneHaUKYIApax
(npsimast u oOpaTHast)

50 TeopeMa 0 TpEX nmepHneHIUKYISIPax
(mpsimast u oOpaTHast)

51 Yroa Mexay CKpeIluBarOIIMMHUCS
IPSIMBIMU
[Tonck nepneHauKyISAPHBIX MPSAMBIX C

52 MTOMOUIBIO TIEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceueHuit kyoa, MPU3MBI,

54 IIPaBUIILHOM MUPAMUJIBI C IIOMOLIBIO

OPTOrOHAJILHOM IIPOEKIUU




55

[TocTpoenue ceueHuit Kyoa, MPU3MBI,
IIPaBUIILHOM MUPAMUJIBI C IIOMOLIBIO
OPTOrOHAJILHOM IIPOEKIUU

56

CuMmMeTpus B IPOCTPAHCTBE
OTHOCHUTEIIbHO MIockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepneHuKyJISIpPHOCTH IPSAMOM
Y TUIOCKOCTH KaK CJIEZICTBUE CHMMETPHUH

58

IIpaBunbHbIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU [0 INIOCKOCTH

59

[IpaBuibHBIE MHOTOTPaHHUKH. Pacuér
PAcCTOSIHUN OT TOYKH JI0 MJIOCKOCTH

60

CriocoObI ONyCTUTD MEPIIEHAUKYIISPHI:
CUMMETpPHUS, CABUT TOYKHU IO
napasuieIbHON MPSAMON

61

CnBur no HenapamieabHON NPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KoHnTtposnbnas padota "B3anmuoe
pacIioIoKeHUE MPSIMBIX U TUNIOCKOCTEH B
npocTpaHcTse”

63

[ToBTOpEHME: yroa Mexay NpsSMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: YO MEKTY
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
MIPOCTPAHCTBE




65

['eomeTpryeckue METOABI BEIYUCIICHHUS
yrila MeXAy MpsSIMBIMU B
MHOT'OI'PAaHHHUKAX

66

JByrpanubiii yroj. CBONCTBO JTUHEMHBIX
YIJI0B IBYTPAHHOTO yTria

67

[IepnieHqUKyISpHBIE IITIOCKOCTH.
CBolicTBa B3aMMHO NEPIIEHINKYISIPHBIX
IUIOCKOCTEH

68

[Ipu3Hak nepnesauKyJIspHOCTH
IIJIOCKOCTEN; TEOpeEMa O NPsMOU
[IEPECEUCHMS IBYX IUIOCKOCTEH
NEPIEHAUKYJISPHBIX TPEThEU IIIOCKOCTH

69

[IpsiMoyromnbHBII napauienenunesn; Kyo;
U3MEPEHMs], CBOUCTBA IPAMOYTOJIbHOTO
napajuienenunena

70

Teopema o0 raroHa M MPSIMOYTOIBLHOTO
napajuieJenumnesa u ClIeCTBUE U3 Heé

71

CrepeomeTpuyuecKkue 1 MpUKIaaHbIe
3aJ1auu, CBS3aHHBIE CO B3aUMHBIM
PacIIoIOKEHUEM MPSIMBIX U TUIOCKOCTH

72

IToBTOpEHUE: CKpEIIUBAIOILIMECS
MMpsAMBbIC, TAPAJICITIBHBIC INIOCKOCTU B
CTaHJAPTHBIX MHOT'OI'PaHHHUKAX

73

[Tapa mapayenbHbIX MJIOCKOCTEN HA
CKPEIIMBAOUIUXCS MPAMBIX, PACCTOSHUE
ME¥K1y CKPEILIMBAIOIIMMHUCS IPSIMBIMH B
MPOCTBIX CUTYALUAX




74

PaccrostHie oT TOYKHM A0 TJIOCKOCTH,
paccTosiHue OT MPSAMOM JI0 MIIOCKOCTH

75

Brrunciienue paccTosHUN MEXKIY
CKPEIIUBAIOIIUMHUCS MPSMBIMU C
MOMOIUIBIO IEPTIEHIUKYISIPHOM
IJIOCKOCTH

76

TpéXrpaHHslid yrosi, HEpaBeHCTBa IS
TpeXTrpaHHbIX yriioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JIJIs1 TPEXTPAaHHOTO YIJIa

77

DneMeHTHI ChepUIeCKOil TeOMETPHUH:
reoIe3nYeCKUe TNHUU Ha 3eMIIE

78

KontponbHas pabora "Yrisl u
paccrosiHus"

79

CucreMaTu3anus 3HaHUH
"MHOTrOrpaHHUK M €ro 3J€MEHTHI"

80

IInpamua. Bunael nupamun. [IpaBunbsHas
nupamua

81

[Tpusma. [Ipsmast 1 HaKJIOHHAS PU3MBI.
IIpaBunbHas npusma

82

[Ipsamoii napauienenunes,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo

83

Beinykiibie MHOrorpaHHuku. Teopema
Ditnepa

84

Brinykibsie MHOTOrpanHuku. Teopema
Oiinepa. IIpaBunpHbIe 1
MOJIYITPaBUIIbHBIE MHOTOI'PaHHUKHU

85

KoHnTtponbhas padora "MHuororpanHuku"




[TousTue BCKTOpPA Ha IJIIOCKOCTH U B

86 1
MIPOCTPAHCTBE
87 Cymma BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuio mapannenenunena 1
90 YMHOXEHHE BEKTOpa HA YHCIIO 1
Paznosxenue BekTopa 1o 6asucy Tpéx
91 BEKTOPOB, HE JISKAIIUX B OJHOMN 1
IJIOCKOCTH
92 CkansipHo€ MpOU3BEICHHE 1
93 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1
95 [Ipocreiimue 3anauu ¢ BEKTOpaMHu 1
96 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1
97 [Ipocreiimue 3anaun ¢ BEKTOpaMu 1
98 O0001IeHre U cUCTEMATU3aLMs 3HAHUN 1
99 O0o01IeHre U cUCTeMaTU3alus 3HaHUN 1
100 HroroBast koHTpoOIBHAs paboTa 1
101 Hrorosast kKoHTpoJbHASA paboTa 1
102 O0001IeHre U cUCTEMATU3aLMs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KIIACC

KoanuecTBO 4acoB

Ne i/ T Hara
e n/n €Ma ypoka KonTposabHbie IIpakTHyeckue
Bcero HU3y4YeHHus
padoTbI padoThI
1 [ToTOpenue Tembl "KoopauHaTel BEKTOpa 1
Ha IJIOCKOCTH U B IPOCTPAHCTBE"
) [ToBTOpenue tems! "CxkansipHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 IToBTOpeHue Tembl "YpaBHEHHE TPSIMOH, 1
MPOXOJIAILIEH uepe3 ABE TOUKU"
5 YpaBHEHHE MIOCKOCTH, HOPMaJb, |
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOPMaJb, 1
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
KTOPHOE MPOU3BEACHU
7 BekropHoe npou3sBeneHue 1
2 JInHeliHbIC HEPABEHCTBA, JIMHEHOE 1
porpaMMHupOBaHUE
9 JIvHeitHbIe HEpaBEHCTBA, JTUHEIHOE 1
IIpOrpaMMHUpOBaHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXAY MPSMBIMU B MHOTOTPaHHUKAX
1 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXAY MIIOCKOCTSIMUA B MHOTOTpaHHUKAX
12 ®opMyna pacCTOSIHUASA OT TOUKH J10 1
IIJIOCKOCTH B KOOPJMHATAX




HaxoxaeHnne paccTosiHUulA OT TOYKHU 10

13
TUTOCKOCTH B KyOe

14 HaxoxaeHnne paccTostHui OT TOYKHU 10
IUIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonTtponbHas pabora "AHanutuueckas
reoMeTpust”

16 CeueHust MHOTOTPAaHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKH

17 CedeHuss MHOTOTPAaHHUKOB: METO/I CIEA0B
CeueHust MHOTOTPAHHUKOB: CTaHAapTHBIE

18 IUIOCKOCTH, NIEPECEUEHUS IPSAMBIX U
IJIOCKOCTEN

19 [TapannenbHble TPsIMbIE U TNIOCKOCTH:
napasuieJIbHble CEUeHUS

20 [TapannenbHble TPsIMbIE U TNIOCKOCTH:
pacuéT OTHOLIECHMI

)1 [TapannenbHble TPSIMBIE U TNIOCKOCTH: YTJIbI
MEXAY CKPEIMBAIOIIUMUCS MPSIMBIMU
[lepnieHquKyNIApHBIE TIPSIMbIE U TNIOCKOCTH:

” CTaHJapTHbBIE Mapbl MEPHIEHAUKYISIPHBIX
MJIOCKOCTEH U MPSAMBIX, CAMMETPUU
MHOT'OIPAaHHUKOB

” [leprieHquKyIApHBIE TIPSIMbIE U TNIOCKOCTH:
TeopeMa O TPeX MepIeHANKYIIpax

24 [lepnenauKysipHBIE MPSMBIE U TUIOCKOCTHU:

BBIYUCJICHUA OJIMH B MHOT'OI'PaHHUKAX




25

[ToBTOpEHHE: TIOIIAAA MHOTOYTOJIBHUKOB,
dbopMyITBI TSI TTOMIAACH, COOOpaKEHUS
mog00ust

26

[ToBTOpEHME: MIIONIA I MHOTOYTOJIbHUKOB,
bopMyIIBI IS TUTOIAACH, COOOpaKEeHUS
monoous

27

HOBTOpeHI/IeZ rmjiaonaan MHOTOYIOJIbHUKOB,
bopMyIIBI IS TUTOIAACH, COOOpaKEeHUS
monoous

28

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IJIOLA Y TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHUs MOJ00us

29

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IJIOLA Y ITIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHUs MOJ00us

30

Kontponbnas padora "IloBTopenue:
MHOTOTPaHHUKH, CEYEHUSI MHOTOIPAHHUKOB"

31

O61ém Tena. O0BeM MPSIMOYTOIBLHOTO
napajuiesenunea

32

3amaun 00 yaABOCHUHU Ky0a, 0 KBaaApaType
Ky0a; O TPUCEKIUH yTia

33

CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIE C
00BEMOM TIPSMOYTOJIBHOTO
napasuieNienumnena

34

[TpuxnanHblie 3a1a4u, CBSI3aHHBIE C
BBIUKCJIEHHEM 00bEMA MPSIMOYTOJILHOTO
napasuiesenumnena

35

O06BEM npsAMOi TPU3MBI




CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIE C

36 BBIYUCIICHHEM 00BEMOB MPSMON IPU3MBI

37 [Tpuxnanueie 3a1a4n, CBI3aHHBIE C 00BEMOM
MPSMON MPU3MBI
Brruncnenue 00bEMOB TeI ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpaita. Oobpém
HAKJIOHHOM IPU3MBI
Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaita. Oobpém
TTUPAMHU/TBI

40 ®dopmyna o0bEMa mupamuael. OTHOIIICHUE
00bEMOB MUPaMHU/T ¢ OOIITUM YTIIOM

41 dopmyna o6béMa mupamubl. OTHOIIEHUE
00bEMOB MUPAMHU/T ¢ OOIITUM YTIIOM

4 CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHBIE C
00BbEMaMU HAKIIOHHOM MTPU3MBI

13 CrepeoMeTpHuecKUe 3aJaul, CBI3aHHbIE C
00BbEMaMH TUPAMHUTBI
[Ipuknanneie 3apaun o Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
PU3MBI

45 [Ipuknanneie 3apauu o Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

46 [Ipumenenue 00bEMOB. Beruncienue
pPaccTOsSHUA 10 TII0CKOCTH

47 KonTtponsHas padora "O0beéM

MHOTOTpaHHUKA"




[{ununaapuyeckas MOBEPXHOCTb,

48 o0Opa3yromme MUINHIPUISCKON
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBou HUIUHID.
[Tnomane MOBEPXHOCTH LIMJIUHIPA

50 Konunyeckast HOBEepXHOCTh, 00pa3yrome
KOHHUYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYca IIOCKOCTBIO,
napajuieIbHOM MIOCKOCTH OCHOBaHUS

57 VYceu€nnslit konyc. M3o00paxeHne KOHYyCOB
1 YCEUYEHHBIX KOHYCOB

53 [Tnomaas OOKOBOM MOBEPXHOCTH U MOTHON
MOBEPXHOCTU KOHYCa

54 [Tnomaas 6OKOBOWM MOBEPXHOCTH M MTOTHOU
MOBEPXHOCTU KOHYCa
CrepeoMeTrpuueckue 3aJaun Ha

55 JIOKa3aTeIIbCTBO U BEIYHCIICHHE,
MOCTPOCHUEM CEUEHUH IIMINHIPA, KOHYCa
CrepeomeTpuueckue 3a1a4 Ha

56 JIOKa3aTeIIbCTBO U BEIYHCIICHHE,
MOCTPOCHUEM CEUEHUH IIMINHIPA, KOHYCa

57 [Ipuknanueie 3a7a4n, CBsI3aHHbBIE C
UUATUHAPOM

58 [TpuxnanHblie 3a1a4u, CBSI3aHHBIE C
UIHHIPOM

59 Cdepa u map




60

[epeceuenue cdepsl ¥ M1apa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctero. Bun u
n300pakeHue mapa

61

[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdepsl mmockocTsio. Bua n
N300pakeHHE mapa

62

VYpasaenue chepsl. [Lnomans chepsl u eé
yacTein

63

Cummerpus chepsl 1 mapa

64

CrepeoMeTprieCKHE 3a/1a4l Ha
JIOKa3aTeIIbCTBO 1 BEIYHCIICHHUE, CBSI3aHHBIC
co cepoit 1 mapoM, IOCTPOECHUEM UX
CEUCHUH MIO0CKOCTRIO

65

CrepeomeTpuyecKue 3a1a4i Ha
JIOKA3aTeJIbCTBO M BEIYHCIICHUE, CBI3aHHEIC
co cepoit 1 mapoM, IOCTPOSHUEM UX
CEUYCHHU MIOCKOCTHIO

66

[IpuknanHbie 3a1a4u, cBsI3aHHBIE CO cepoii
U I1apoM

67

[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH,
BBIUNCJIICHUSA B Opr)KHOCTI/I, CTaH[[apTHBIe
mog00ust

68

Paznuunable KOMOMHAIIMM TEJT BPAIICHHS 1
MHOT'OIPAaHHUKOB

69

3agaun o Teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3anaun o reMme "Tena v MOBEPXHOCTH
BpaiueHus"




71

KoHnTtponbHast pabota "Tena u moBepxHOCTH
BpanieHus"

72

O06Bem muuHapa. Teopema 06 00bEME
IPSIMOTO ITWJIHH]IPA

73

Brruncnenue 00bEMOB TeI ¢ TOMOIIBIO
onpeaenéuHoro uurerpaita. O0bpEM KoHyca

74

[Tnomaau GOKOBOM M MOTHOM MMOBEPXHOCTH
KOHYyca

75

CrepeomMeTpriecKue 3a/1a4H, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB ITMIMHAPA, KOHYCa

76

[Ipuknanueie 3aaaun o Teme "OO0bEMBI U
MJI0IA M TOBEpXHOCTEN Ten"

77

O0bEM 1apa u mapoBoro cekropa. Teopema
00 00béme mapa. [Lnomans chepsl.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMOB II1apa, MIapOBOTO
CerMEHTa U IApOBOI0 CEKTOpa

78

[Tpuknagueie 3agaun 1o Teme "O0BbEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
iomanbio ceprr. COOTHOMICHUS MEKITY
TUTOMIA/ISIMU TTOBEPXHOCTEH U 00bEMaMHU
MOIOOHBIX TeN

79

[TogoGHBIC TENa B TPOCTPAHCTBE.
N3menenne 06bEMa pu o 100UH.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00BEMOB TEIl U TUIOIIAILH
MMOBEPXHOCTEU




80

Kontponbnas padota "[lnomann
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"
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