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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oOuiero o0pa3zoBaHusl, Tak Kak 0OECIIEYNBAET BO3MOKHOCTh U3yU€HUs TUCLUUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHUTAPHOIO ILMKJIA.
[Tockonmpky  JIOTHYECKOE€  MBIIUICHHE,  (QopMUpyeMOe  THpH  H3YYCHUU
00y4JarIUMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUU N€OMETPUUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb THIIOTE3bl HENOCPEICTBEHHO
WCIIONB3YIOTCS IIPU PELICHUM 3a/1a4 €CTECTBEHHO-HAYy4YHOI'O IMKJIA, B YAaCTHOCTH
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOoinéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEW oOOydaroluxcs mpu
W3YUYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obmactu «MaremaTuka u
uHbpopMaTUKa»  4yepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCHEIHOTO NMPOPECCUOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MaTEMAaTHKH.

[TpuoputeTHbIMH 3a7auaMu Kypca T€OMETPpUU Ha YriayOJIEHHOM YpOBHE,
pacCIIMPSIONINMH U yCUIIUBAIOIIUMH KypC 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacUIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KyJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBSA3H FT€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIMX MATEMAaTHYECKUX MOJENSIX, MO3BOJISIIOUIMX ONMCHIBATH M HM3y4daThb
pa3HbIE SBJICHUS OKPYIKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO aIapara no pasiaeiny
«CtepeomeTpus» yueOHOro Kypca reOMETpuUH;

(GopMUpOBaHHE  YMEHHUS  BJIAJIETh  OCHOBHBIMM  IOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHHs JOKa3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHUpOBaHNE YMEHHUS pacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peaJIbHOM
MUpE MHOIOTPaHHUKHM M Teja BpalICHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHUE NOHMMAHHUS POJM AKCUOMATHKU IpU
IIPOBEICHUM PACCYKICHUN;

(opMHUpOBaHNHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI UX MPUMEHATH, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE MPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpU



000CHOBAaHNY MAaTeMAaTHUECKUX YTBEPKICHUN M POJTH AaKCHOMATUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaIbHBIX M  TBOPUYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (PYHKITMOHAIEHONH TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TE€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyallUsX U MPU U3YyUYECHUU APYTHX
y4eOHbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYyallMil, HCCIEAOBAHMUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN MTOTYYECHHBIX PE3YIHTATOB.

OCHOBHBIMH COZIEpKATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 «kmaccax sBistorcsi:  «lIpssMble ©  TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
POCTPAHCTBE», «J|BMKEHUS B MPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeboBaHMEe «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU TEOMETPHHM Ha YyriayOn€HHOM ypOBHE OOydYeHHUs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHHUSIM Y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeiensercs He TOJbKO IO
coJIepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyudeHusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM OcBoeHHs DenepaiibHON paboueii
POTPaMMBbI, PacHpeleIEHHBIM IO TOoJaM OOYYCHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaronuecs
oOpamaiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHUW30BaThb  OBJIAJICHUE
T€OMETPUYECKUMH MOHATHSIMHU U HaBBIKAMHU TMTOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
cOOJTI0/IeHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CHUCTEMY TE€OMETPUYCCKUX TPEACTABICHUI O0yYaArOIIMXCS, PACIIUPSISA U yTTyOsss
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4eHUIO TEOMETPUHN Ha YTIyOJEHHOM YPOBHE TIO3BOJISIET:

co3math ycmoBus i auddepeHnuanuum  oOydeHUs, TTOCTPOCHUS
WHAMBUAYAIbHBIX 00pa30BaTENbHBIX MPOTpaMM, O0OECNeYuTh YriIyOnEHHOE
U3Yy4YEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K TMPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
y4a€ToM BBIOOpa Oynmymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEKIY
o0muM 1 ipoeccroHaTLHBEIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HEJIeJII0).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTH,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesibHble M CKpelMBaroImuecss npsMmble. [Ipu3Hakm cxpemmyBaromuxcs
npsmbIX. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NAapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD NPIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAaHUE, N300pakKeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOTO MpPOEKTUpoBaHus. M3o00pakeHue
buryp B nmapayuieqbHON MPOEKIUU. YTIbl C COHANPABIEHHBIMH CTOPOHAMHU, YTOJI
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. IlapaienbHOCTh IIIOCKOCTEN: NapajljiebHbIe
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
OPOCTPAHCTBEHHbIE (GUTYphl Ha IUIOCKOCTHU: TETpaj’ap, MNapajuleNenumnen,
MMOCTPOEHUE CCUCHUM.

[lepnenAMKYIJISIPHOCTD NPSIMOM M IIJIOCKOCTH: MEPIIEHIUKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MpsAMbIC MAPAJUICIBbHBIE W NEPICHAMUKYJAPHbIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHAMKYJAPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
IIEPIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH 0 IIJIOCKOCTH, PACCTOSTHUE
OT mNOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYISIPHOCTD  IUIOCKOCTEW: INPU3HAK  INEPHEHAMKYJSIPHOCTH  ABYX
IJI0CKOCTEN. Teopema 0 TpEX NEPHEHIUKYISPaXx.

Yriael B NPOCTPAHCTBE: YroJI MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAaHHBIN
yIOJI, JMHEWHBIA YTOJI ABYI'PAHHOTO yriyia. TpEXrpaHHBIM U MHOTOI'PDAHHBIE YTIIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIJIa.

MHororpaHHuKHU

Bunapl MHOrOrpaHHHMKOB, pa3BEPTKa MHoOrorpaHHuka. IIpusma: Nn-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunesn, NpsAMOYTONBHBIA — IMapajulelienUIE] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamupa: n-yrombHas nupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHen
IIPaBUIbHOW nUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKH: NPABWIbHAS IIPU3Ma U



MpaBUIbHAS MNHPAMUJA, NpPABWIbHASA TPEYrOJbHAS NHUPAMUIa W MPABUIIbHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadJp,
JOAECKAdIP U UKOCAIP.

BblunciieHre 3J€MEHTOB MHOTOTpaHHUKOB: pEOpa, JUaroHallud, YIJbl.
[Imomaas OOKOBOW TOBEPXHOCTH U IIOJTHOM TMOBEPXHOCTH MPSIMOM TPU3MBI,
IUIOIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBHON MHUPAMUJIBI,
TEOpEMA O IUIOIIAA YCEYEHHON MUPaAMUIBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS IPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOJIOKHO
HaIIpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIO0KEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHSI BEKTOPA HA YHUCIIO.
[TonssiTE KOMIUTIaHapHBIE BEKTOpHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHasgs  cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy Bekropamu. CKalsipHOE MPOU3BEINECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalenus

[MoHATHS: IMIIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsh IOBEPXHOCTH,
chepudeckas IMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tena BpalleHHUS:
IIIMHAP, KOHYC, YCEU€HHBIH KOHYC, cdepa, map. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IUIocKocTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
OpSMOYTOJIBHOTO Mapajienenunena u cueactsuss u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, IUIMHIAPA, TUpaMuAbl U KoHyca. O0bEM IIapa M IapoBOTO
CerMeHTa.

KomOuHanmu Tenm BpalieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo IwmuHApa. llepeceuenuwe cdepbl u mapa ¢
iockocthio. Kacanme mapa u cdepbl miockoctbio. TloHsiTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIHCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHYyCa, TUIomanas chepsl U €€ JacTew.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue mnonoOus, romoretus. Pemienue 3agady Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPALICHUSI: CEYEHUS IUITUHIpa
(mapaymuienbHO YW TEPHEHAMKYJSIPHO OCH), CEYEHHUsl KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHU: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYyILIEN TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauuy HaJa BEKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUdA. lIpsMoyronbpHas
cucTtemMa KoopAauHaT B mpocTtpaHcTBe. Koopnunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'E€OMETPUUYECKHUX
3a/1a4.

JABHKEeHUS B MPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakenus. J[BUKeHUS U paBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXKCHHN. BuIbl JBWKEHUN: TapalyIeNbHBIA TEPEHOC,
LEHTpaJbHAsl CHUMMETpPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  oOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PDYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHUM,
NpoIEeAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOSIEMY POCCHUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KCHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]1a4, PEIICHUN, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocuTaHue:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (30pOBOE THUTAaHWE, COATAHCHUPOBAHHBIN DPEKUM 3aHATUNA U
OTHbIXa, peryJspHas (pu3ndecKkass akTUBHOCTH), (PU3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) TpynoBOE BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpecC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpPa30BaHUI0 HAa MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHHUMAHUE BJIUSHUS
COLMATBHO-DPKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI1 pemieHus 3amad B o0yactu
OKPY >KaIOLIEeH Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYKAKOIIEH CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKh Kak c]epbl 4eIoBEeYeCKOM JesATEeNbHOCTU, JTaroB e¢
pa3BUTUA W 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIN3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MUpA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue geiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXAY TMOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAILINH,
OCHOBaHMsI /1711 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(TpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMPATh CMOCOO pemieHnus Yy4eOHOW 3adaund  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEIOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopmM mpencraBieHus;

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C yYCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTbhb INOJACHCHHUA 110 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXKIICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBHI,
npoOJIeMBbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABJIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIHUpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

IIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(DOpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN M MBICITUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJSl Ipoliecca M pe3yJibTaTa pelieHus
MaTeMaTUUYEeCKOHN 3a/1a4M;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA IIEIU U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OILIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThl mTpu pemeHnH y4YeOHBIX 3a7ad, TPUHUMATh IIedh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIbI pabOT, JI0roBapuBaThCs, OOCYXKIaTh TMPOIECC U PE3yabTar paldoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00Cyx)aeHUSI, OOMEH MHEHHUIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBIIOJHATh CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMHM 4YJIEHAMH KOMAaH]Ibl, OIICHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaronuiicss HAyYuTCs:

e CBOOOJTHO ONEpPUPOBATH OCHOBHBIMU TOHATUSMU CTEPEOMETPUHU IPU
pEILIeHNN 3aJ]a4 ¥ IPOBEICHUN MATEMAaTUYECKUX PACCYKICHUM;

e IPUMEHSTh AKCUOMBI CTEPEOMETPUM U CJIEACTBUS U3 HUX IPHU PELICHUU
reOMETPUUYECKUX 3a/1a4;

e KJIacCCU(ULIMPOBATh B3aUMHOE PACIOJIOKEHHUE IMPSIMBIX B IMPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MIPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;

¢ CBOOOJHO  ONEpPUPOBaTh MOHATUSIMM, CBSI3aHHBIMM C  YIJIAMU B
IPOCTPAHCTBE: MEXAY MPSMBIMA B IPOCTPAHCTBE, MEXKIY HIPSIMOM U
IUIOCKOCTBIO;

 CBOOOTHO ONIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMUA C MHOIOTPAaHHUKAMU;



e CBOOOHO pacmo3HaBaTh OCHOBHBIE BHUIbI MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMua, NPSIMOYTONBHBIN Mapaiesenunes, Kyo0);

e KTaCCU(UIIUPOBATh ~ MHOTOTPAHHUKH,  BBIOMpass  OCHOBAaHHS IS
KJ1IaccuUKaInu;

e CBOOOZIHO  OMNEPUPOBATH  TOHSTHSIMHU, CBA3AHHBIMM C  CEYEHUEM
MHOTOTPaHHUKOB TUIOCKOCTHIO;

e BBITIOJTHSATH TTAPAIIETBHOE, IIEHTPAIIBHOE U OPTOTOHATILHOE MPOSKTUPOBAHUE
¢buryp Ha II0CKOCTb, BBIIOJIHATH H300pakeHus: GUryp Ha TIOCKOCTH;

e CTPOUTh CEYEHUSI MHOTOTPAaHHUKOB Pa3IUYHBIMU METOAAMH, BBINOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYMCJISTH TUIOIIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, TUPaMHUIa),
Tr€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYIT;

e CBOOOZHO OIMEpUPOBaTh MOHATUSIMHU: CUMMETpPUSI B MPOCTPAHCTBE, LIEHTP,
OCh U TUIOCKOCTb CHUMMETPHH, IEHTP, OCh M IUIOCKOCTh CHMMETPUU
burypsr;

e CBOOOTHO ONEPHUPOBATH TMOHSATHUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBRE;

e BBITIOJIHSATH JACMUCTBUS HAJl BEKTOPaMHU;

epelaTh 3aJa4d Ha JOKA3aTeIhCTBO MATEMATHYECKUX OTHOIICHUH U
HaXOXXJEHUE TEOMETPUUYECKUX BEIIMYWH, NMPUMEHSS W3BECTHBIE METOJbI
IpU PEUICHUH MATEeMAaTHYEeCKUX 3aJ/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IPUMEHSTH MPOCTEHIlIMEe TNPOrpaMMHBIE CpPEICTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4;

e N3BJICKATh, MPEOOPA30BBHIBATH W WHTEPIPETHPOBATH HWH(POpPMAIUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJCTaBICHHYI0 Ha
yepTexkax U pucyHKax;

e IPUMEHSTH  TOJYYEHHbIE 3HAHWA HA TMPaAKTUKE: CpPaBHUBATH U
aHAM3UPOBATh PEATLHBIE CUTYAIlMH, MPUMEHSTh U3yYCHHBIC MOHSATUS B
mpolecce TIMOWMCKA  pEelIeHUs MaTeMaTWdecKd  COpMYITHMPOBAHHON
npoOsemMbl, MOJEIMPOBAaTh peajbHble CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
UCCJIEI0OBATh MMOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEopeM, ammapara aireOpbl, peraTh MPaKTUYECKHE 3a/1ayw,
CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUUECKHUX BEJTNYMNH;

e UMETh TMpPEACTABICHUS] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUHU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



¢ CBOOOJTHO OTNEpPUPOBATH TMOHSATUSMHU, CBA3AHHBIMU C I[MJIMHIPUYECKOM,
KOHMYECKOW U CcepuyecKoil TMOBEPXHOCTSIMH, OOBSICHITH CIOCOOBI
MOJTyYEHUS;

e ONICPUPOBATH MOHSATUSIMH, CBI3aHHBIMH C TEJIAMH BPAIICHHS: MIJIUHAPOM,
KOHYCOM, c(hepoii u mapowm;

e pacrmo3HaBaTh TeJla BpalleHus (WIMHIDP, KOHYC, cepa U 1map) U OObICHITH
CIOCOObI OTYUYEHHS TEJ BPALLCHUS;

e KJIACCU(DUIIMPOBATH B3aMMHOE PACIIONOKEHHE C(HEephl U TUIOCKOCTH;

¢ BBIYHUCIIATh BEIMYMHBI SJIEMEHTOB MHOTOTPAHHUKOB W TeJI BpaIleHHUS,
00BEMBI M TUIOMIAJIA MOBEPXHOCTEH MHOTOTPAHHUKOB M TENl BpaIICHHUS,
Tr€OMETPUUECKUX TeJl C MPUMEHEHHEM (POpMYIT;

e CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C KOMOWHAIMSIMU Te
BpallleHHWsT ¥ MHOTOTPAaHHWKOB: MHOTOTpPaHHHK, BIHCAHHBIN B cdepy u
OMHMCaHHBIN 0KOJIO cepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK WM TEJIO
BpalllCHUS;

¢ BBIYUCIIATh COOTHOLICHHS] MEXAY IUIOMIAAIMU MOBEPXHOCTEH U 00BbEMaMU
IIOJOOHBIX TET;

e U300pakaTh H3ydaeMmbie (UTYPHI, BBINOJHATH (BBIHOCHBIC) IUIOCKHE
YepTE)KH U3 PUCYHKOB TPOCTHIX OOBEMHBIX (DHUTYp: BHI CBEpXy, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

 U3BJICKaTh, WHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh WH(MOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUTypax, TMPeACTaBICHHYIO Ha
4epTekax U PUCYHKAX;

 CBOOOTHO ONIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTRBE;

* BBITIOJIHATD OTIEpPAIlUH HaJl BEKTOPAMU;

*33/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT;

e pEIIaTh TEOMETPUUYECKUE 3a/1a4U Ha BBIUYMCIICHUE YTJIOB MEXIY MPSIMBIMU U
TUTOCKOCTSIMH, BBIYUCIIEHHUE PACCTOSHUHN OT TOYKHU 0 TJIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/1a IPU PEILICHUY;

¢ CBOOOJTHO ONEpUPOBATHh TMOHSATUSIMH, CBSI3aHHBIMH C JBUKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHU;

¢ BBITIOJIHATh M300pPKEHUST MHOTOIPAaHHWUKOB W TEJ BpAIEHUS IIPH
napajuieIbHOM — TIEpPeHOCe, IIEHTPaJbHOW CHMMETPUH, 3€pKaTbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSMOM, TpeoOdpa3oBaHus MOA00Us;

e CTPOUTH CEUEHUS MHOTOTPAHHUKOB M TeNl BPAILIEHUS: CEYCHHS LUIMHIpA
(MapannenbHO U MEePIeHANKYIISIPHO OCH), CeYeHHsI KOHyca (TapauieTbHbIe
OCHOBAaHUIO U TIPOXOSINNE Yepe3 BEPIINHY ), CEUCHHUS 1apa;

¢ ICTIOJIB30BaTh METOJBI TOCTPOEHHUS CEUEHWI: METOA CJENOB, METOJ
BHYTPEHHET0 MPOEKTUPOBAHNUSA, METO/]] IIEPEHOCA CEKYIIEeH MI0CKOCTH;



e IOKa3bIBATh TEOMETPUUECKUE YTBEPKIACHHUS;

o PUMEHSTh TEOMETpPHUYECKHEe (aKThl ISl PEIIEHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJIATAIOIINX HECKOJbKO IIArOB PELICHUS, €CIH YCIIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

epellIaTh 3aJayd Ha JOKA3aTEeNIbCTBO MATEMAaTUYECKUX OTHOILICHUU U
HAXOXJICHUE T€OMETPUUECKUX BEJIUYNH,;

e IPUMEHSATHh MPOTrPAMMHBIE CPEACTBA MU 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI [IPY PEUIEHNH CTEPEOMETPUYECKUX 3a/1aY;

e IPUMEHSATH MOJYYCHHBIE 3HAHHS HAa MPAKTUKE: CPABHUBATh, AHAJIM3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHSATHh H3YyUYEHHBIE MOHATUA,
TEOPEMBbI, CBOMCTBA B IMIPOLIECCE IIOWCKA PEUICHUS MaTeMaTUYECKU
chopMyITUpOBaHHOM TPOOIEMBI, MOJICTUPOBATh PEAIbHBIC CUTyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOEHHBIE MOJIENIN C UCIIOJIb30BaHUEM
r€OMETPUYECKUX TMOHATUH M TeopeM, armapata anreOpbl, peuaTh
MIPAKTUYECKNAE 3aJ1a4d, CBS3AHHBIE C HAXO0XICHUEM T€OMETPUUYECKUX
BEJINYMH;

e IMETh TPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUHU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
n/n NPOrpamMmbl Bcero Kontpoabnpie  TMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 Brenenue B ctepeomerputo 23 1
5 B3anMHOe pacmoioKeHue NpsMbIX B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B 8
IIPOCTPAHCTBE
4 HepHeH,Z[I/IIiy.]'IﬂpHOCTB MPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
VYribl U paccTosTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATH3AIIHS 5 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoubusie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI pecypen
1 AHanmuTHYECKast TEOMETPHS 15 1
5 [ToBTOpeHwUeE, 0606meﬂlfe u 15 1
CUCTeMAaTH3aIHsI 3HAHHA
3 O06BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTIBIX TET
6 JIBroKeHUS 5 1
; [ToBTOpEHue, 0606meﬂlfe " 17 5
CUCTeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne i/

Tema ypoka

KoanyecTBO 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTHyeckue
padoThI

OcHOBHBIE TIpaBUIJIa U300pPAKEHHS HA
PHUCYHKE TIOCKOCTH, apaJlJIeIbHBIX
NpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHATHS cTepeoMeTpUM: TOUYKA, IIpsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHbBIE
npaBujia H300pakKECHUS Ha PUCYHKE
IJIOCKOCTH, IMapaJICIIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[TonsTus: nepecekarouuecs MIOCKOCTH,
nepeceKaroIuecs npsmas 1 MiIocKoCTh;
HOJIyIPOCTPAHCTBO

[TonsTHSA: nepecekaroLecs MIOCKOCTH,
nepeceKkaroIuecs npsiMast ¥ IIoCKOCTb;
HOJIyIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIONMUX 00HEKTOB

MHororpaHHHUKH, H300pakeHue
IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIONINX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE
cieactBus u3 HUX. CrocoObl 3aaanus
IPSIMBIX U IIJIOCKOCTEM B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N3o00pakeHne ceueHnit mupaMuibl, Kyoa u
NPU3MBI, KOTOPBIE IPOXOIST Yepe3 X
p€bpa. M3o0pakeHue nepecedecHus
MIOJIyYEHHBIX IIJIOCKOCTEN. PackpaimBanue
IIOCTPOCHHBIX CEUYCHHUI Pa3HBIMH LBETAMH

11

N3o00pakeHne ceueHnit MupaMuibl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOIST Yepe3 X
p€bpa. M3o0pakeHue nepecedcHus
MIOJIyYEHHBIX IIJIOCKOCTEN. PackpaiunBanue
MOCTPOCHHBIX CEUYCHHUI Pa3HBIMH LBETAMH

12

N3o00pakeHne ceueHnit MIpaMuibl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOIST Yepe3 X
p€bpa. M3o0pakeHue nepecedecHus
MIOJIyYEHHBIX IIJIOCKOCTEN. PackpaivBanue
MOCTPOCHHBIX CEUYCHHUI Pa3HBIMH LIBETAMH

13

N3o06pakenue ceueHuit mupamMuasl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pé€bpa. M3o0pakeHue nepecedecHus
MIOJIyYEHHBIX IIJIOCKOCTEN. PackpaiunBanue
IIOCTPOEHHBIX CEYEHUN Pa3HbIMU LIBETAMU

14

MerTton cieoB 1Sl HOCTPOEHUS CEUEHU I

15

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUIM.
CBolicTBa epeceyeHuil MPSIMbIX U




IJIOCKOCTEN

16

Merton cnenoB sl TOCTPOEHUS CEUCHUH.
CBolicTBa niepece4eHni MPSIMBIX U
IJIOCKOCTEH

17

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepTEKeH U 3aIUCh 11aroB
MOCTPOEHUS

18

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepTEKeH U 3aIlluCh I1aroB
MOCTPOCHUS

19

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

20

[TocTpoenue ceuenwuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YePTEKEH 1 3alUCh [1aroB
TIOCTPOCHHSI

21

[ToBTOopenue nnanumerpun: Teopema o
IPOTNOPLHUOHATBHBIX 0Tpe3kax. [lomobue
TPEYroJbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B cedeHUSIX Ha
BBIHOCHBIX UCPTCIKAX. I/ICTOpI/IH Pa3sBUTHUA
IIAHUMETPUU U CTEPEOMETPUU

23

KoHnTtponbHas pabora "AKCHOMBI




crepeomerpun. Ceuenus"

24

B3anmHOe pacnonoxeHue npsiMbIx B
npoctpancTBe. CKpemyBaronmecs
npsimble. [Ipu3HaKy CKpeluBarommxcs
npsimbIx. [lapaniensHblie npsiMele B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUY U
€MHCTBEHHOCTH IIPSIMOM MapalIeIbHOU
JQHHOH IIPSIMOM, NIPOXOAIIECH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKAIEH HAa JaHHOU
npsMoi. JleMMa o epecedeHun
NapaJUIEIbHBIX MPAMBIX IIJIOCKOCTBIO

26

[TapamiensHOCTB TpeX mpsMbIX. Teopema o
TpEX MapajuIeIbHbIX NPAMBIX. Teopema o
CKPELIUBAIOIINXCA NPSMBIX

27

[TapamnenbHOE MPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBanus. 300paxxeHne pa3HbIX
¢uryp B mapayuieabHON MPOEKIUN

28

[lenTpanbHas NpoeKIusi. Yo ¢
COHAIIPaBJICHHBIMU CTOPOHAMU. YTOI
MEXIY IPSAMBIMU

29

3amaun Ha TOKa3aTeILCTBO U
HCCIIEA0BaHNeE, CBA3AHHEIC C
PacIoIOKEHHUEM TIPSMBIX B POCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD MPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapAJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.
CBolicTBa mapauieIbHOCTH MPSMON U




IIJIOCKOCTH

31

['eomeTpryeckue 3aa4u Ha BBIYUCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapaJUIEIIbHOCTBIO IIPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoeHne cedeHus, MPOXOIAIIETO Yepes3
JAHHYIO NPSIMYIO Ha YEPTEKE U
[apaJuIeIbHOTO APYrou npsMout. Pacuér
OTHOILLEHUN

33

[TapanenpHast MPOEKIUs, TPUMEHEHNE
TSl TIOCTPOCHUS CEUCHUH KyOa u
napasienenunena. CBolcTBa
Hapannenennnez[a nu HpI/I3MI:.I

34

[TapannensHble ockocTH. [Ipu3naku
MapajuIeIbHOCTU JBYX IUIOCKOCTEH

35

Teopema 0 napaieIbHOCTH U
CANHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[HH.I@fI
yepe3 TOUKY, He MPUHAJIeKAILYI0 JaHHON
IUIOCKOCTH U CIIEICTBUS U3 HEE

36

CBolicTBa napasuIeIbHBIX INIOCKOCTEN: O
NapauIeIbHOCTH MIPSIMBIX IIEPECEUEHUS
IIPY [IEPECEUEHUH JIBYX MMapAJIIEIIbHBIX
MJIOCKOCTEN TpeThen

37

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTpPEC3KaxX NapaJICIbHBIX IMPSIMBIX,
3aKJIIOUEHHBIX MEKy MapalyIeIbHbIMUA
IUIOCKOCTSIMU; O TIEPECCUCHUU MPSIMOH C
JBYMS TIApAJICTBHBIMH TUIOCKOCTSIMA




38

[ToBropenue: Teopema Iugaropa na
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a ¥ MPSIMOYTOJILHOTO
napasuiesenumnena

41

Brruncnenue nuH OTPEe3KOB B KyOe 1
MPSIMOYTOJIBHOM IapajuieIenuIe e

42

[lepnieHUKyYIIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
NEPHEHIUKYIISIPHOCTU IIPSIMOHN U
IIJIOCKOCTH

43

[leprieHAMKYISAPHOCTH NPSAMOU 1
mrockoctu. [Ipusnak
NepHEHAUKYISIPHOCTH MPSMOUN 1
MJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOIAILIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEPHEHAUKYIISIPHON K INIOCKOCTH

45

[110cKOCTH ¥ NEepHEeHIUKYISIPHbIE UM
psiIMble B MHOTOTpaHHHUKAX

46

[ImockocTy U NepHeHAUKYIIPHBIE UM
IPsIMBbIE B MHOTOI'PaHHHUKAX

47

[lepnenauKymsp U HaKJIOHHAS.
[TocTpoenue nepneHuKyIsipa U3 TOUKH Ha
IPSIMYIO

48

[leprieHquKyIslp ¥ HAKIOHHAS.




[TocTpoenue nepneHuKyIsipa U3 TOUKH Ha
IpSAMYIO

TeopeMa 0 TpEX NEPHEHAUKYIISPAX

49
(mpsimast 1 oOpaTHast)

50 Teopema o Tpéx nepneHAUKyIsIpax
(npsimast u oOpaTHas)

51 Yron mexay CKpeluBarIuMUC
IPSIMBIMU
[Touck neprneH Ky ISPHBIX MPSIMBIX C

52 MOMOIIIBIO TIEPIICHINKYISIPHBIX
IIJIOCKOCTEN

53 OpTOoroHanpbHOE MPOCKTUPOBAHUE
[Toctpoenue cedenuit Kkyba, mpU3MBI,

o4 IIPaBUIILHOM MUPAMUJBI C IIOMOLIBIO
OPTOTOHAJILHOW MPOEKIUU
[Toctpoenue ceuenuit Kkyba, mpU3MBI,

55 MPAaBWJIBHON IUPAMHUJIBI C TIOMOLIBIO
OPTOrOHAJILHOM IIPOEKIUU
CuMmMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO II0cKocTu. ITnockoctn
CUMMETPUN B MHOTOTPAaHHHKAX

57 [Ipr3Hak nepneHIuKyISIPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTU

59 [IpaBuibHBIE MHOTOTPaHHUKH. Pacuér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTH

60 CnocoObI ONTyCTUTH TIEPIICHIUKYJISPHI:




CUMMCTpPUs, CABUT TOYKH 110
napasuieibHON MPSAMON

61

CnBur no HenapamieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponbHas padota "B3anmuoe
pacmnosoKeHue NPSIMbIX U IUIOCKOCTEH B
npocTtpaHcTBe"

63

[ToBTOpEeHME: yroia MeXAy NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
MIPOU3BOJILHOM TPEYTOJbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerprueckue METObI BBIYUCICHUS
yrIjla MeXAy MPsIMBIMU B MHOT'OI'PaHHUKAX

66

JByrpanHubiii yrojl. CBONCTBO JTUHEMHBIX
YTJIOB IBYTPAHHOTO yTIiia

67

[lepnenaukynsapuslie maockoctu. CBoicTBa
B3aMMHO NEPIEHANKYISIPHBIX IIOCKOCTEN

68

[Ipu3Hak nepneHuKyIsIpHOCTH
IJIOCKOCTEM; TeopemMa O MPsIMOM
[IEPECEUCHMS IBYX IIIOCKOCTEH
NEPIECHIUKYIJISAPHBIX TPETHEH TUNIOCKOCTH

69

[IpsiMoyrobpHBIN Mapasuienenunesn; Kyo;
U3MEPEHMs], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuienenunena

70

Teopema o AuaroHanu NPSMOYTOJILHOTO




napamejaenuicaa u CJICACTBUC U3 Hee

71

CrepeoMeTpHuuecKre U MPUKIIaTHbIE
3a/1a4u, CBSA3aHHBIE CO B3AaUMHBIM
PaCIIOIOKEHUEM MIPSMBIX U IJIOCKOCTH

72

[ToBTOpEHME: CKpEeUIUBAIOLIUECS MPSMBIE,
napasuieJIbHbIe MIIOCKOCTH B CTAHJAPTHBIX
MHOTOTpaHHHKaX

73

[Tapa mapanieabHbIX TIOCKOCTEN HA
CKPEIIMBAIOIINUXCS MPAMBIX, PACCTOSIHHE
MEX]Ty CKPELUBAIOIIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUSAX

74

PaccTosinue oT TOUKH 70 TIOCKOCTH,
paccTosiHue OT MPSMOM 10 TUTIOCKOCTH

75

Brruucnenue paccTosHUN MEXITY
CKPELIUBAIOIIMMHUCS IIPSIMBIMU C
IIOMOILBIO TIEPIICHAUKYJIIPHOMN TUIOCKOCTH

76

TpéxrpanHblil yroy, HEpaBEeHCTBA I
TpexrpaHHbIX yrioB. Teopema I[Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yria

77

DneMeHTHI ChepUIECKO TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtponsHas pabora "Yrisl u
paccrostHus"

79

CucremaTtu3zanus 3HaHui "MHOTrorpaHHUK
Y €r0 JIEMEHTHI"

80

[MTupamuaa. Bunsl nupamua. [lpaBunsHas
nupamua




IIpusma. IIpsamas 1 HaKJIOHHAS IPU3MBI.

81 1
[IpaBunbHasg npuzMa

82 [IpssmMoit napainenenunen, 1
PSIMOYTOJIBHBIN Tapajienenures, Kyo

83 Breinykieie MHOTOrpannuku. Teopema 1
Ditnepa
Brimykiple MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBriibHBIC U TTOTYTIPABUIILHBIE 1
MHOTOTPaHHUKHU

85 KonTtponsHas padota "MHuororpanHuKT" 1

86 [TonsiTrie BeKTOpa Ha MIIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwuio napannenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxenne BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISKAITUX B OJTHON 1
IJIOCKOCTH

92 CkansipHO€ MTPOU3BEICHUE 1

93 Brruncnenue yriia Mex1y BEeKTopaMu B 1
MPOCTPAHCTBE

94 [Ipocreiimue 3a7auu ¢ BEKTOpaMu 1

95 [Ipocreiimue 3a7auu ¢ BEKTOpaMu 1

96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

97 [Ipocreiimue 3a7auu ¢ BEKTOpaMu 1

98 O0001IeHNe U cCUCTEMATU3ALNS 3HAHUN 1




99 O0o01IeHre U cuCTeMaTU3alus 3HaHUN 1
100 HroroBast koHTpoIbHAs paboTa 1
101 Hrorosast kKoHTpoOJbHASA paboTa 1
102 O0o01IeHre U cuCTeMaTU3alus 3HAaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHBbIE
Hara uudposbie
Nen/m = Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcebl

1 [ToBTOpenue Tembl "KooparHaTel BEKTOpa 1

Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 IToBTOpenue temsl "CkansgpHoe 1

MPOU3BEICHUE BEKTOPOB"
3 IToBTOpeHue TeMbl "Boruncnenue yria 1

MEXJly BEKTOpaMu B IIPOCTpaHCcTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOMU, 1

MPOXOISIIECH Yepe3 ABE TOUKH"
5 YpaBHEHHE NIOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHKE NIOCKOCTH, HOpMaJlb, 1

ypaBHEHHUE MJIOCKOCTH B OTPE3KaX
7 BekropHoe nmpousBenenue 1
8 JInHelHbIE HEPABEHCTBA, JIMHEHHOE 1

MporpaMMHUpPOBaHUE
9 JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE 1

MporpaMMHUpPOBaHUE
10 AHanuTuyeckrue METoIbpl pacuéra yria 1

MEX1y NPSIMBIMH B MHOT'OTPaHHHUKaX
1 AHaJIUTUYECKHE METOJIbI pacuéTa yria 1

MEXy IJIOCKOCTSIMUA B MHOTOTpaHHUKAX

Myl TOSTHUSL OT TOYKHU J|

12 ®o a paccTo OT TO 0 1




IJIOCKOCTH B KOOpAWHATaxX

HaxoxneHnue paccTostHUN OT TOUYKHU J10

13
IJIOCKOCTH B KyOe

14 HaxoxneHnue paccTosiHUN OT TOUYKHU 10
IJIOCKOCTH B MPaBUIILHON MUpaMHJIe

15 KonrtponbHast pabora "AHanuruieckas
reomeTpus”

16 CeueHust MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKHU

17 CeueHrst MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIC

18 MJIOCKOCTH, TIEPECEUSHUS IPSIMBIX U
IIOCKOCTEMN

19 [TapannenpHbie MpsIMbIE U TUIOCKOCTH:
napajuiebHbIC CEUCHHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIEHUI
[TapanmnensHbie IPSAMBIC U TUIOCKOCTH:

21 YTIIBI MEXKTY CKPEIUBAIOIIIUMUCS
MPSIMBIMU
[lepnieHIuKyAsIpHBIE IPSMBIE U

99 TJIOCKOCTH: CTaHJIAPTHEIC MAPhI
MEPIECHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieHIuKyAsIpHBIE IPSMBIE U

23 MIJIOCKOCTH: T€OpEMa O TpexX
MEPICHIUKYISIpax

24 [TepnenquKyasipHBIC IPSMBIE U




IIJIOCKOCTHU: BBIYMCJIICHHUA OJIMH B
MHOTI'OrpaHHUKax

25

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 17151
Iomaaen, cooopaxeHust moao0ous

26

[ToBTOpEHME: TIOIMIAAN
MHOTOYTOJIEHUKOB, (hOPMYJIBI JIJIs
Iomaaen, cCooopaxeHust moao0ous

27

[ToBTOpEHME: TIOIMIAAN
MHOT'OYTOJILHUKOB, (POPMYJIBI JJIs
TJI0IAIeH, COOOPaKEHUSI TIOT0OMS

28

[Inomanu ce4eHuii MHOTOI'PaHHUKOB:
IJIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOA00Us

29

[Inomanu ce4eHuii MHOTOI'PaHHUKOB:
IJIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKESHHUSI TOA00MS

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTpaHHHUKOB"

31

00bEM Tena. OObeM MPSIMOYTOILHOTO
napauiesienurmnesa

32

3anaun 00 yaBOCHHH Ky0a, O KBaJparype
Ky0a; O TPUCEKIH yTia

33

CrepeoMeTpHUecKHe 3a/1aull, CBI3aHHbIE C
00BEMOM TMPSIMOYTOIILHOTO
napaJuiesnenunena

34

[Ipuknagubie 3a1a4n, CBSI3aHHBIE C




BBIYHMCICHHEM 00BEMA MMpsAMOYTOJIbHOT'O

napajuiefenumneaa

35 O0BEM npsIMOi TPU3MBI

36 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIPSIMOMN TPU3MBI

37 [Ipukinagnelie 3aa4n, CBSI3aHHbBIE C
00BEMOM MPSIMOM MPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIbIO

38 ornpenenéHHoro uHTerpana. O0bEM
HAKJIOHHOH IPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIbIO

39 onpenenéHHoro uaTerpaia. O0béM
MUPaMHIbI

40 ®opmyna 00bpéMa mupamuisl. OTHOIIEHHE
00BEMOB MUPaMU/I C OOIITUM yTIIOM

a1 ®opmyna 00béMa mupamuisl. OTHOIIEHHE
00BEMOB MUPaMHUJ C OOIIUM yTIIOM

42 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
00BbEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
00BEMaMH TUPAMHUTBI
[Tpuxnanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBI3aHHbIE ¢ 00BEMOM HAKIIOHHOU
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C O0BEMOM TTUPAMHUIBI

46 [Ipumenenne 00bEMOB. Brruncnenue

pacCToAHUA A0 IMMIIOCKOCTU




KonTponbnas padota "O0béM

41 MHOTOIpaHHUKa"
[unuaapudeckasi MOBEPXHOCTD,

48 00pa3yromue UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psitMoit KpyroBoil UITUHIP.
[Tnomanp MOBEPXHOCTH HUIMHIIPA

50 Konunyeckas mnoBepxHOCTh, 00pasyrolue
KOHUYECKOM nmoBepxHocTH. Konyc

51 Ceuenne KOHYycCa IIOCKOCTHIO,
napajuIebHOM MTOCKOCTH OCHOBAHUS

59 Yceuénnsiii konyc. M3o0paxeHue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MMOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aa4u Ha

55 JI0KA3aTeJIbCTBO M BEIYMCIICHUE,
MMOCTPOCHHUEM CEUYCHUN [TUIHHIIPA, KOHYCa
CrepeoMeTpuuecKue 3aa4u Ha

56 JI0KA3aTeJIbCTBO M BEIYMCIICHUE,
MIOCTPOCHHUEM CEUEHUN HUIMH]IpA, KOHYCca

57 [TpuknanHbie 3a1a4u, CBSI3aHHBIC C
UIAHIPOM

58 [IpuknanHele 3a1a4n, CBSI3aHHBIE C
IAHIPOM

59 Cdepa u map




60

[Tepecedenue cdepsl U mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHIO. Byt n m300pakenue mapa

61

[lepeceuenue chepsl 1 mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n3o0paxxkenue mapa

62

VYpasuenue cheprl. [Lnomans chepst u e
yacTeu

63

CummeTtpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHHUC,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHHEM MX CEUCHHI TIIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBHIYHCIICHHUC,
CBsi3aHHBIE cO chepoit u mapom,
MMOCTPOCHHUEM UX CEYCHHH ITOCKOCTHIO

66

[pukiaaHbie 3371341, CBSI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTh HA MJIOCKOCTH,
BBIYHCJICHHS B OKPY)KHOCTH, CTaHIapTHBIC
nmoxoous

68

Pazauunsie KOM6I/IH3.I_[I/II/I TCJI BpallICHUSA U
MHOTI'OrpaHHUKOB

69

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BpaiieHus"




71

KonrponsHas padora "Tena u
MOBEPXHOCTH BpalieHus"

72

O6béM mumuHIpa. Teopema 006 00bEMe
npsAMOro NuJIMHApa

73

Brranciienne 00bEMOB TeEIT C TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
KOHyca

74

ITmomany OOKOBOU U ITOJTHON
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIWIIHHIIPA,
KOHyca

76

[Tpuknagueie 3agaun mo Teme "OOBEMBI U
IJI0ILA M TOBEpXHOCTEN Ten"

77

OO0BEM 11apa ¥ mapoBOTO CEKTOpa.
Teopema 06 o6vEMe mapa. [Tmomans
chepsl. CTepeoMeTprUUIeCKUe 3a1a4u,
CBSI3aHHBIE C BBEIYMCIIEHHEM 00BEMOB
apa, mapoBOTr0 CETMEHTa U MIapOBOTO
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