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MNOACHUTEJIbBHAS 3AIIMCKA

'eomeTpust sBIsieTcss OAHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEOHEr0 OOIIero
o0pa3oBaHus, Tak Kak 00eCTIeYuBaET BO3MOXXHOCTh M3YUEHHSI TUCIUITINH €CTECTBEHHO-HAYIHOM
HAMPaBJICHHOCTH W TIPEIMETOB TYMAaHHTApHOTO IHKIJIA. [10CKOJIBKY JIOTHYEeCKOe MBINIICHHE,
dbopmupyeMoe TpH H3YyYCHWH OOYJArOIIUMUCS TOHSATHUHBIX OCHOB T'€OMETPUH, TIpH
JI0Ka3aTeNbCTBE TEOPEM W TIOCTPOCHUHM MEMOYKH JIOTHYECKHX YTBEPKICHHH TpPU pEIICHUU
TE€OMETPUYECKUX 3aJad, yMEHHWE BBIIBUTATh W OIPOBEPraTh THUIIOTE3Bl HEMOCPEICTBEHHO
WCTIOJIB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTeCTBEHHO-HAYYHOTO IUKJIA, B YaCTHOCTH (PH3MUECKUX
3ajad.

Ilens ocBoeHust mporpaMMbl yueOHOTO Kypca «['eoMeTpusi» Ha yriayOinE€HHOM ypOBHE —
pa3BUTHE WHIUBUAYaJbHBIX CIIOCOOHOCTEH OOYydYarOmMXCS TNPH HM3YYCHHH TEOMETPHH, Kak
cocTaBiisifolell mpeaMeTHON obmactu «Martemarnka M HMHQOpMaTHKa» depe3 obOecredeHue
BO3MOXHOCTH MPHOOPETEHUsI U HUCHOJIb30BaHUS Oojiee IyOOKHX T'€OMETPUUECKUX 3HAaHUU U
JIEUCTBUH, CIENU(PUIHBIX TE€OMETPHH, W HEOOXOJWMBIX IS YCIIEIIHOTO MpPO(EeCcCHOHATHHOTO
o0Opa3oBaHUs, CBA3aHHOTO C HCIIOJIB30BAHNEM MATEMATHKH.

[TpuopuTeTHRIMH 3aJa4aMi Kypca T€OMETPHH Ha YTIyOJIEHHOM YPOBHE, PACIIMPSIOIINMHU
Y YCHJIMBAIONIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCSI:

pacmpeHne TPEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOH KYJIBTYPHl U
(dbopMupoBaHHE 0CO3HAHUS B3aUMOCBS3H T€OMETPHH C OKPYKAIOIIIUM MHPOM;

(dbopMuUpOBaHHE MPEICTABICHHUS O TPOCTPAHCTBEHHBIX (UTYpax Kak O BaKHEHIIHX
MaTeMaTUYeCKAX MOJEISIX, TO3BOJISIIOIIUX ONUCHIBATH M HM3Yy4aTh pas3HbIE  SBICHHUS
OKpYXaIOIEro MHUpa, 3HaHHE MOHATUMHOrO ammapara mno paszeny «CrepeoMeTpus» ydyeOHOro
Kypca reoMeTpuH,

dbopMupoBaHHE YMEHHSI BIIaIETh OCHOBHBIMH MOHSATHSIMH O NMPOCTPAHCTBEHHBIX (pHUTypax
U WX OCHOBHBIMH CBOWCTBaMH, 3HaHUE TeopeM, (HOpMylT M YMEHHE HX MPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOIUTh HECTaHIAPTHBIE CIIOCOOBI PEIICHNUS 33134,

dbopMHUpoBaHHE YMEHHs paclo3HaBaTh Ha 4YepTeXaX, MOJCNSAX U B PEATbHOM MHpE
MHOTOTPAaHHUKH U TeJla BPAIIeHUs, KOHCTPYHUPOBATh T€OMETPUICCKIE MOICIIH;

(bOpMI/IpOBaHI/Ie IIOHUMAaHU BO3MO>XXHOCTH AKCUOMATUYECKOT'O IMOCTPOCHUA
MaTeMaTU4YeCKUX TEeOopHil, GopMUPOBaHHME MOHMMAHHUS POJIM AKCUOMATHKU TPU IMPOBENECHUU
pacCyKJIeHUH;

dbopMUpOBaHHE YMEHHS BIAJETh METOJAAMU [OKAa3aTebCTB U aJITOPUTMOB pELICHUS,
YMEHHs WX NPUMEHATh, IPOBOJWUTH JIOKA3ATEIBHBIE PACCYXICHUS B XOJ€ pPEUICHUS
CTEpEOMETPUYECKHX 3aJad M 3aJad C M[PaKTUYECKUM CoJepKaHueM, (QopMHpOBaHHE
MIPEJICTaBICHUSI O HEOOXOJUMOCTH JIOKa3aTelAbCTB MPH OOOCHOBAaHMM MaTEMaTHUYECKUX
YTBEPKACHUMN U POJIM AKCHOMATUKH B IIPOBEJCHUH JIETYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPILIEHCTBOBAHME WHTEIUIEKTyaJlbHBIX M TBOPUYECKUX CHOCOOHOCTEN
oOyyarouxcs, IO3HABAaTEIbHOW aKTUBHOCTH, HCCIEIOBATENIbCKUX YMEHUN, KPUTUYHOCTH
MBIIUICHHS], HHTEPECA K N3yUEHUIO0 T€OMETPHH;

¢dbopmupoBanre (QYHKIMOHATIBHOW TI'PAMOTHOCTH, pEJIEBAHTHOW TE€OMETPUU. YMEHMUS
pacrno3HaBaTh MPOSIBJICHUS TE€OMETPUUYECKMX TIOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEAbHBIX KU3HEHHBIX CUTYalUsAX U IMPHU U3YyYECHUU JAPYrUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS PEAIbHBIX CUTYAlMH, HCCIEI0BaHUS
ITOCTPOEHHBIX MOJIENIEH, HHTEPIIPETALIUH MOJTy4YEHHBIX PE3yIbTaTOB.



OCHOBHBIMHU  COJIEpXKATEIBHBIME JUHUSIMUA y4deOHOTO Kypca «[eomerpus» B 10-11
knaccax sABIsAOTCA. «[IpsiMble M MIOCKOCTH B IpocCTpaHCTBe», «MHororpanHuku», «Tema
BpaImeHus», «BEKTOPBI M KOOPMHATHI B IPOCTPAHCTBEY, «J[BHIKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBanHoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHITHSIMU,
pEIIeBAaHTHBIMHU T€OMETPHH Ha yriiyoJIéHHOM ypoBHE oO0ydyeHus B 10-11 kiraccax, OTHOCHUTCS KO
BCEM COJIEPXKATEIbHBIM JIMHUSAM y4eOHOTo Kypca, a (OopMHpOBaHWE JIOTHIECKHX YMEHHM
pacripenienisieTcsi He TOJBKO TI0 COJEpXKATENbHBIM JIMHUSM, HO W TIO ToxaM oOOy4eHHs.
Copep:xaHnue  00pa3oBaHHUs, COOTBETCTBYIOIIEE MPEAMETHBIM  pPE3ylbTaTaM  OCBOCHHUS
®enepanpbHOll paboueil MPorpaMMbl, paclpeeN€HHbIM 0 rojlaM 00y4eHHUs, CTPYKTYPUPOBAHO
TakuM o00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHLHUIHUAIBHBIM BOIpOCaM OOy4aroUIuecs
oOpalaniuch HEOAHOKPAaTHO. OTO IMO3BOJISIET OpPraHU30BaTh OBJIAQJCHHE TI'€OMETPHUYECKUMHU
MOHATUSAMH W HaBBIKAMHU TIOCJICAOBATENIFHO W IOCTYIATENBHO, C COONIOJICHHEM TMPUHIIHIIA
NPEEMCTBEHHOCTH, a HOBBIE 3HAHWS BKIIOYATh B OOIIYI0 CHCTEMY T'€OMETPUYECKUX
MpeJICTaBIeHUN O00yJaromuxcs, paciupsist U yrinyounss e€, oOpa3ys NpOYHbIE MHO>KECTBEHHBIE
CBSI3H.

[lepexon K M3y4EeHHIO F€OMETPUH HA YIIIYOJIEHHOM YPOBHE MTO3BOJISIET:

co3math ycioBusA s auddepeHnuanuy  0O0ydeHHs, TOCTPOCHHS WHIUBUIYaTbHBIX
oOpa3oBaTeNbHBIX MpOTpamMM, OOeCneYuTh YIIIYyOJNEHHOE HW3Y4YeHHE TeOMEeTpUHM  Kak
cocTaBJsitolel yueOHOro npeamera «MaremaTHuka»;

MOJTOTOBUATH OOYUYAIOMIUXCS K TPOJOJDKCHHUIO M3YYCHUSI MATEMATHKH C Y4ETOM BBIOOpA
Oymymielr mpodeccun, obecrednBas MPEeMCTBEHHOCTh MEXIY OOMMM U MpodhecCHOHATHHBIM
o0OpazoBaHuEM.

Ha w3yuenne yueOHOro Kypca «['eomerpus» Ha yriyOiaéHHOM ypoBHe oTBomutcsi 204
yaca: B 10 ximacce — 102 gaca (3 yaca B Hexenmo), B 11 kimacce — 102 vaca (3 yaca B Hezeno).



COJAEP)KAHUE OBYYEHUSA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHS CTEpeOMeTpUH. Touka, mpsimMasi, IIIOCKOCTh, MpocTpaHcTBO. [loHsaTHe
00 aKCHOMaTHYECKOM MOCTPOSCHUH CTEPEOMETPUH . aKCHOMBI CTEPEOMETPHUHU U CIIEJCTBUS U3 HUX.

B3auMHOe pacrnosioxkeHne NpsiMbIX B IPOCTPAHCTBE. MEPECEKAIOIINECS, NapAJlIEIbHbIE U
cKpenuBaromuecs npsmele. [Ipu3Haku ckpenmBaromuxcs NpsaMbIX. [lapannensHOCTs IPAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE. MapaulesIbHbIE IPSIMbIE B IIPOCTPAHCTBE, MAPAJLIEIbHOCTh TPEX
NpSAMBIX, MAapaJUIEIbHOCTh NpPSIMOM M IIOCKOCTH. [lapamnensHoe W HEHTpalbHOE
MPOEKTUpOBaHuE, n300paxenne ¢puryp. OCHOBHBIE CBOIMCTBA MapaJIJICIHHOTO MPOEKTUPOBAHUS.
N306paxkenue Guryp B mapauieabHON MPOEKUUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEXIy NpSAMBIMH B NPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: MapajljiebHbIE IUIOCKOCTH,
CBOICTBa MapajieNbHbIX MIIOCKOCTeH. [IpocTeline npocTpaHCTBEHHbIE (PUTYPBI HA TIIOCKOCTH:
TETpadap, NapAIJIENICIINIE], IOCTPOCHNUE CEYEHUM.

[lepieHAUKYISPHOCTE OPSMOM M IUIOCKOCTH.  IEPIEHIUKYJISIPHBIE NPSIMBIE B
MIPOCTPAHCTBE, MpsIMbIE MApAUIEIbHBIE M IEPHEHIUKYJSPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHIUKYJIIPHOCTA TOPSIMOM M IIOCKOCTH, TEOpeMa O MpsAMONW NEPHEHAUKYISIPHON
mwiockocTu. OpTOroHanbHOE NpoeKTUpoBaHue. [lepneHaAuKynsp U HaKIOHHBIE! PAaCCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 TVIOCKOCTH, MPOEKIHs (PUrypsl Ha MIOCKOCTb.
[lepneHaUKYISIPHOCTD TUIOCKOCTEN: MTPU3HAK MEPIICHINKYISIPHOCTH ABYX IUIOCKOCTeN. Teopema
0 TPEX MEPIEHAUKYIISIPaXx.

VYTIIBl B IPOCTPAHCTBE: YTOJ MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN yroJl, TUHEHHBIN
yroa ABYyrpaHHOTO yria. TpéxrpaHHblii M MHOrorpaHHbie yribl. CBOWCTBa IMJIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOWCTBa MJIOCKUX M JBYTPAHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB M CHHYCOB JUJIsl TPEXTPAHHOIO yTJIa.

MHOrorpaHHUKHU

Bunpl MHOrorpaHHuMkoB, pa3BEpTKa MHoOrorpasHuka. [Ipmsma: n-yrosibHas mnpu3ma,
npsiMasi U HakJIOHHAs NMPU3Mbl, OOKOBas M IOJIHAS MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
MIPSIMOYTOJIBHBIA MapaJuleNIeNIuIel W ero cBoWcTBa. KpaTdyailiime myTd Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oinepa. IIpoctpancrBennas teopema Iludaropa. Ilupamuga: n-
yrojbHasi NUpaMua, IpaBuibHas U yceu€HHas nupaMubl. CBoiicTBa péGep 1 OOKOBBIX IpaHeit
MPaBUJIBHOM NHpaMubl. IIpaBuibHBIE MHOTOIpaHHHKH: INPAaBWIbHAs NpPU3Ma M IpaBUJIbHAsS
nupamujaa, MpaBuiibHas TPEyroibHas Mupamuia U MpaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O MPABWIBHBIX MHOTOTPAHHUKAX: OKTA3P, TOAECKAdIP U UKOCASIP.

Boruncnenue 31eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHanu, yribl. [lnomans 60koBoi
ITIOBEPXHOCTH W IIOJIHOW IOBEPXHOCTH MPSMOM MPHU3MBI, IUIOMIA[b OCHOBAaHWU, Teopema O
OOKOBOW TMOBEPXHOCTH TPsIMOM Mpu3Mbl. [lmomaas OOKOBOW MOBEPXHOCTH W TIOBEPXHOCTH
MIPAaBUJILHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMHUIBI.

CuMMeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU MPABUJIBHBIX MHOTOIPAHHUKOB.
CumMeTrpusi B TNpaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS Mapajulefienunena, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CUMMETPHS IPABWJIBHOW TUPaAMUJIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJIICHHBIE W IPOTHBOINOJIOKHO HAIPABICHHbIE BEKTOpBL. PaBeHCTBO



BEKTOPOB. [[eHCTBHS C BEKTOpAaMH: CIIOKEHUE W BBIYWTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXEHHE BeKkTopa Ha uucio. CBoicTBa clio)keHHs BeKTopoB. (BoiicTBa
YMHOXEHUS BEKTOpa Ha 4ucio. [IoHsaTre komiaHapHsle BEKTOPHI. [IpU3HaK KOMIIIaHAPHOCTH
Tp€x BekTOpoB. IIpaBmio mapamnenenunena. TeopemMa O pasnoXEHHMM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM ~ BekTOpaM. lIpsmoyrospHass cuctema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl Bektopa. CBsi3b MeXAy KOOpAMHATAMU BEKTOpa M KOOPAWHATAMHU TOYEK. YTOJ
Mexay BekTopaMu. CkanisipHOE IPOU3BE/IEHUE BEKTOPOB.

11 KJIACC

Tena ppamenust

[TonsTHs: UMAMHApPUYECKas IOBEPXHOCTh, KOHUYECKas IOBEPXHOCTb, cdepudeckas
MOBEPXHOCTh, OOpasyrouue mnoBepxHocTed. Tena BpamleHus: LMIMHADP, KOHYC, YCEUEHHBIH
KOHyc, cdepa, mwap. BzaumHoe pacnonoxkenue cdepbl U MIOCKOCTH, KacaTelbHasl MIIOCKOCTh K
cdepe. M300paxeHune Ten BpaleHUs Ha MI0ckocTu. Pa3BépTka mumHapa u konyca. CummeTpus
cdepsl 1 mapa.

O6béM. OcHoBHbBIE cBOcTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYrOJILHOTO
napauienenumnena U ciaenctBus u3 He€. OObEM MpsSAMONW W HAKIOHHOW MPHU3MBI, ITWIHMHAPA,
nupaMuibl 1 koHyca. O0BEM 11apa U [apoBOTro CErMEHTa.

KomOunauu Ten BpalieHHs M MHoOTorpaHHukoB. [Ipu3ma, BmucaHHas B IMJIMHAD,
omnMcaHHas okoJyio muiauHApa. Ilepecedenue cdepsl u mapa ¢ miockocThio. Kacanue mapa u
cdepbl WI0CKOCThIO. [IoHATHE MHOTOIpaHHUKA, OIUCAHHOTO OKOJIO cdepbl, cephl, BIUCAHHOM B
MHOTOTPaHHUK WJIN TEJIO BpaLEHUS.

[Tnomane MOBEpXHOCTH IWIMHAPA, KOHyca, Twiomanb chepsl u e€ yacteit. [logodue B
npoctpancTBe. OtTHomieHue 0O0BEMOB, IUIOMIAZEH MOBEpXHOCTEH MOAOOHBIX  (uUryp.
[IpeoGpazoBanue monodus, romorerus. PemieHune 3agady Ha IJIOCKOCTH C HCIOJIb30BAaHUEM
CTEepEOMETPUUYECKIX METOJIOB.

[locTpoenne ceuyeHU MHOTOTPAHHHUKOB W TeJd BpAlllEHUS: CEUEHHUs LUIUHApA
(mapaisienbHO W TEPIEHAMKYISIPHO OCH), CEYeHHs] KOoHyca (mapayjiesbHbIe OCHOBAHUIO M
NPOXOIAIIUE Yepe3 BEpIIMHY), CCUCHHUs Iapa, METO/bI TOCTPOCHHS CEUCHUI: METOM CIIC/IOB,
METO/1 BHyTPEHHET0 MPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bekrops! B npoctpancTBe. Onepanuu HaJl BeKTopaMu. BekTopHOEe yMHOKEHHE BEKTOPOB.
CpoiicTBa BEKTOPHOTO YMHOXXeHHUs. [IpsiMoyrosibHas cuctemMa KOOpIMHAT B MPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa mno 6asucy. KoopamHaTHO-BEKTOPHBIN METOJ MpU
pEIIeHNH TeOMETPUYECKUX 3a/1ad.

J/{BH:KeHHS B IPOCTPAHCTBE

JiBukenus: npoctpaHcTBa. OtoOpakeHus. JIBwkeHuss M paBeHCTBO (uryp. OOuiue
CBOMCTBA JBWXEHUU. BuIpl NBWKEHMI. NMapajUIeIbHBI IMEPEHOC, LEHTPAIbHAsI CUMMETpHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKpYT mpsimoil. [IpeobpazoBanus nogobus. [psimast u chepa
Diinepa.



INIJTAHUPYEMBIE PE3YJIBTATHBI OCBOEHMUAA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBUHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpazknaHcKoe BOCIUTAHUE!

cOPMUPOBAHHOCTh TIPAXAAHCKOW TO3UIMM  oOOydaroumierocs Kak akTUBHOTO H
OTBETCTBEHHOI'0 WIEHAa POCCHHCKOro OOILECTBa, MPEJICTaBICHUE O MAaTeMAaTUYECKHMX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJIEHUH, Npoleayp TpakJaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHI U IPYroe), YMEHHE B3aWMOJICHCTBOBATh C COIMATBHBIMH HWHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIIUAMU U HA3HAYCHHEM,

2) NaTpHOTHYECKOE BOCITUTAHUE!

c(OpPMHUPOBAHHOCTh POCCUNCKOM IpaKAaHCKOW MIEHTUYHOCTH, YBOXKCHUSI K IIPOIIOMY U
HACTOSIIEMY POCCUHMCKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOLICHHE K JOCTHXKEHUAM POCCHUCKHUX
MAaTE€MaTUKOB U POCCHUMCKONW MAaTeMaTHYECKOW IIKOJIbI, WCIOJb30BAHHE ITHX JTOCTHKEHUH B
IPYTrUX HayKax, TEXHOJOTHUAX, cepax FKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE!

OCO3HAHHME  JIyXOBHBIX IIEHHOCTEH  poOCCHIlCKOro  Hapoja, c(opMHUpPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOTO MOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUM HAyKM M JIEATEIbHOCTBIO YYEHOTO, OCO3HAHME JIMYHOIO BKJIAJa B MOCTPOEHUE
YCTOWMYHMBOTO OYAYIIETO;

4) 3cTeTM4ecKoe BOCIIUTAHUE:

JCTETMYECKOE  OTHOIIEHHWE K  MHpPY, BKJIKOYass  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHUH, pacCyKIEHHH, BOCIHPUUMUYUBOCTh K
MaTE€MaTHYECKUM aCleKTaM pas3IMYHbIX BUJOB UCKYCCTBa,

5) ¢pu3nuecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTh YMEHUS MIPUMEHITh MAaTEMAaTUYECKHE 3HAHUSI B HHTEPECAX 37J0POBOTO
U Oe3omacHOro obpasza >XM3HH, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3I0pPOBbIO (3710pOBOE
MUTaHue, COATAHCUPOBAHHBIN PEKUM 3aHATHI M OTIbIXA, PEry/spHas (u3nyecKkas akKTHBHOCTD),
(bu3nyecKoe COBEPILIEHCTBOBAHKE MPH 3aHATHSIX CIOPTUBHO-03/J0POBUTENBHON EATENbHOCTbIO;

6) Tpy/10BO€ BOCIIUTAHME:

TOTOBHOCTh K TPYJly, OCO3HAHHE LIEHHOCTH TPYJOJIO0US, HHTEpEC K pa3INuHbIM cepam
podeccroHanbHON NEesTeNbHOCTH, CBSI3aHHBIM C MaTeMaTUKON U €€ MPUJIOKEHUSIMU, YMEHUE
COBEpIIAaTh OCO3HAHHBIK BBHIOOp Oymymiel mpodeccnd W PeaTn30BBIBATH COOCTBEHHBIC
KU3HEHHBbIE IUJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHUI0 H
caM000pa30BaHUIO HA MPOTSHKEHUU BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU
MIPaKTUYECKUX 33]1a4 MaTEMAaTUYECKON HAalIPaBJIECHHOCTH;

7) 3K0JI0THYECKOEe BOCIIMTAHME !

c(OPMUPOBAHHOCTh 3KOJOTHYECKOM KYJAbTYphl, TOHHUMaHUE BIUSHUS COLMAIBHO-
SKOHOMHYECKHX IPOLECCOB HA COCTOSHHE NPUPOJHOM M COLMAIBHOW Cpeabl, OCO3HaHUE
rJI00AaTBPHOTO  XapakTepa  SKOJIOTMYECKUX  MIpoOsieM, OpHeHTalus Ha  IpUMEHEHUe
MaTeMaTHUYECKUX 3HAHUU JUIsl pelieHHs 3a7ad B 00JIacTU OKpY)KaoIlel cpenbl, IUIAaHUPOBaHUE
ITOCTYIIKOB M OLICHK! UX BO3MOKHBIX IOCIEACTBUMN I OKPYKAOLIEH Cpebl;

8) HeHHOCTH HAYYHOr' 0 MO3HAHUS:



c(OpPMHUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKU M OOIECTBEHHOW MPAaKTHKH, MOHMMAaHHE MAaTeMaTU4YeCKOW HAyKu Kak cgepbl
YEJIOBEYECKOUN JEATENIBHOCTH, ITANOB €€ Pa3BUTHA M 3HAYMMOCTH I Pa3BUTHs LIUBWIM3ALINH,
OBJIAJICHHE SI3bIKOM MAaTEMATHKH M MATEMaTUYECKOUN KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MUpA,
TOTOBHOCTB OCYILECTBIISITh MPOEKTHYIO U MCCIEN0BATEIbCKYIO ACSITEIBHOCTh HHINBUAYAIBHO U

B IpYIIIIE.

METAINPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTenbHBIE yHHBepcadbHbIe YUeOHbIe el CTBUS

Ba3oBble Jloruyeckue aeiicTBUA:

BBISIBJISITh U XapaKTEpPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHMH MEXAy TMOHATUAMH, (GOPMYJIUPOBATH OMNPENCNICHUS MOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALUM, OCHOBAHUSA I 0000IIeHus u
CPaBHEHHsI, KpUTEPUHU IPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIHpPOBaTh U MPEOOPa30BBIBATH CYKICHHS. YTBEPAUTENIbHBIE U
OTpULaTeNbHbIE, €AMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHbIE,

BBISIBJISITh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTHBOpEUUs B (akxTax,
JNaHHBIX, HAONIOAEHUAX W  YTBEPXKICHMSX, Mpeagaratb KpUTEPUH JJIi  BBISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHH;

JieNlaTh BBIBOJBI C HCIOJIB30BAHHWEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHUH;

MPOBOJNUTH CAMOCTOSTEIIHLHO J0KA3aTEIbCTBA MATEMATUYCCKUX YTBEPXKICHHUN (IpsSMbIC U
OT MPOTHBHOIO), BBICTPAMBATh APryMEHTAIMIO, TPUBOIUTH MPUMEPbl W KOHTPIPUMEPBI,
000CHOBBIBAaTh COOCTBEHHbIE CYXK/IEHUS U BBIBOJIBI;

BBIOMpaTh CHOcO0 perneHus ydeOHOM 3amaud (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOMAMIMI € Y4€TOM CaMOCTOSITEBHO BBIAEIEHHBIX
KPHUTEPHEB).

Bba3oBble nccienoBarenbckne AeiicTBUSA

HCII0JIb30BaTh BOIMPOCHI KaK MCCIIEOBATENbCKUM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCH], (PUKCHpYIOIIME MNPOTUBOpEUYHE, MNpoOieMy, yCTaHaBIMBaTb HCKOMOE U JaHHOE,
(dbopMUpOBaTh TUIIOTE3Y, APIYMEHTHPOBAThH CBOIO MMO3UIINIO, MHEHHUE;

MIPOBOJUTH  CaMOCTOSITENIbHO  CIUIAHWPOBAHHBIM  AKCIEPUMEHT, HCCIEI0BaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHMYeCKOro OOBEKTa, SIBJIECHUS, IPOLECCa, BbIABICHUIO
3aBUCHUMOCTEN MeX 1y 0ObeKTaMu, SBICHUSIMH, ITPOLIECCaMHU;

CaMOCTOSITENIbHO (POPMYIHPOBATH 000OIIEHHS U BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO
HaAOJIOICHN ], UCCIIEIOBAHUS, OLIECHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJTATOB, BHIBOJOB U
000011IeHNT;

IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOILIECCa, a TAKKE BbIJABUIaTh MPEANOI0KEHHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSIX.

Pabora ¢ unpopmanueii:

BBISIBIIAATH JeUIUTH UHPOPMAIUY, JaHHBIX, HEOOXOAUMBIX JJISi OTBETAa Ha BOIPOC U JJIS
pelIeHus 3a/1a4H;

BbIOMpATh HH(OpPMAlMI0O M3 HMCTOYHUKOB pA3IUYHBIX THIIOB, AaHAJIU3UPOBATH,
CUCTEeMaTU3UpPOBaTh W MHTEPHPETUPOBATH MH(POPMALMIO pPA3NTUYHBIX BUIOB U  (opm
MIPEJICTaBICHNUS;



CTPYKTYpHUpOBaTh  MH(pOpMAIUIO, TMPEACTaBIsATh €€ B pa3iuyHbIXx  (opmax,
WUTIOCTPUPOBATH TpapuuecKy;

OLICHMBATh HAJAE&KHOCTh HMHPOpPMAIMM TIO0 CaMOCTOSTENBbHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBbIE YHHBePCAJIbHbIE YUeOHbIe IeiicTBUSA

Oo0wmenue:

BOCIIpMHUMATb U (bOpMy.]'IHpOBaTB CY)KICHHA B COOTBETCTBUHU C YCJIOBUAMU U LEIAMU
O6HI€HI/15[, SCHO, TOYHO, I'PaMOTHO BBIPpaXXaTb CBOIO TOYKY 3pPCHUA B YCTHBIX W NHCBbMCHHBIX
TCKCTaX, JMJaBaTb IMMOACHCHHUA II0 XOA4Yy PpCHICHUA 3agadyvd, KOMMCHTHPOBATHb HOJ'Iy‘-IGHHBIﬁ
pe3ynbTar;

B X0€ OOCYXIEHUsS 3a/aBaTh BOIPOCHI IO CYHIECTBY OOCY)KIAeMOMW TEMBI, MPOOIIEMBI,
peIHaeMOI\/’I 3aa4y, BBICKA3bIBATh HWJCH, HALCJIICHHBIC Ha IMOWCK PCIICHHA, COIIOCTABJIATH CBOU
CYXKACHHA C CY)KACHUAMU APYTHX YHACTHUKOB JHAJIOTQ, O6H3py>KHBaTI) pas3iimiuuc U CXO0ACTBO
MO3UINI, B KOPPEKTHOU popme GopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS,

MNPEACTABJIATE PE3YJIbTATBI PCHICHUA 3aaa4yu, SKCICPHUMCHTA, HUCCICOAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO ~ BbIOMpaTh (opmar BBICTYIUIEHMS C Y4€TOM 3ajqad [pe3eHTaluu MU
0COOEHHOCTEN ayIUTOPHUH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anusi:

COCTaBJIAITh IUIaH, AJITOPUTM pELIeHHs 3a/Ja4yd, BBIOMpPATh CIOCOO perieHHst ¢ y4€ToM
UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUpPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH MHTEJJIEKT:

BJIa/IETh HaBBIKAMU MO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPILAEMBIX NEHCTBUI
U  MBICIUTENbHBIX TPOLECCOB, MX pe3yibTaTOB, BIAAETh CHOCOOAMHM CaMOIPOBEPKH,
CaMOKOHTPOJIS MpOIiecca U pe3ysbTara peleHnsl MaTeMaTHuYecKoi 3a1auu;

MPEeABUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh NpPU PEIICHHWU 3a/add, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIBLCTB, JAHHBIX, HAlJIEHHBIX OMIHOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OLICHWBATh COOTBETCTBUE pe3yiabTaTa IeJd U YCIOBUAM, OOBICHATH MPUUUHBI
JNOCTUKEHHSI WM HEJAOCTH)KEHUS pPe3yJbTaToB JEATENIbHOCTH, HAaxXOJIUTh OIIMOKY, JaBaTb
OIIEHKY MMPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITeIbHOCTD

MOHUMAaTh M UCHOJIB30BaTh MPEUMYILECTBA KOMAaHIHON U WHIMBUAYaJIbHON pabOThl MpHU
pelieHnyd y4eOHbIX 3ajay, NPUHUMATh IeJlb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH
OpraHU3aINI0 COBMECTHOW DPAabOTHI, paclpenessTh BHABI padOT, JTOroBapuBaThCS, 00CYXKIATh
MIPOIIECC U Pe3yNIbTaT paboThl, 0000IIaTh MHCHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNNoOBBIX (hopmax paboThl (0OCYXKAeHUsS, OOMEH MHEHUH, «MO3rOBBIC
IITYPMBI» M HWHbBIC), BBIIOJHATH CBOK 4acTh pabOThl U KOOPAMHUPOBATH CBOM JCHCTBHS C
OPYTMMHU YJIEHaMU KOMAaHIbl, OLIEHWBAaTh KayecTBO CBOETO BKJIaJa B OOMMH MOPOAYKT IO
KpUTEpUAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

MNPEJIMETHBIE PE3YJIbTATbBI



K konmy 10 kiaacca oOy4aroniuiicss HAy9IuTCs:
CBOOOJTHO OTIEPUPOBATh OCHOBHBIMHU TOHITHSAMHU CTEPEOMETPUH MIPH PEIICHUH 3a/1a4
MIPOBEJICHUU MaTEMaTHYECKIX PACCYKICHHIA;
NPUMEHSATh AKCHOMBI CTEPEOMETPUM W  CIENCTBHSI W3 HHX TMPH PEHICHUH
reoMeTpPUUYECKUX 33/1a4;
KJIaCCU(QUIIMPOBATh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEN B
MIPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJTHO OMEpUPOBATh TMOHSATHIMH, CBSI3aHHBIMU C YIJIAMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMH B TIPOCTPAHCTBE, MEX/TY IPSIMOM H TUIOCKOCTHIO;
CBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBSI3aHHBIMH C MHOTOT DAHHUKAMH,
CBOOOJIHO pAacCIO3HaBaTh OCHOBHBIC BHUJbI MHOTOTPAaHHHMKOB (IpU3Ma, MHPaMHU/a,
PSIMOYTOJIbHBIN TapauIeNenuIe/, Kyo);
KI1acCU(UITUPOBATH MHOTOTPAHHHUKH, BEIOWPAst OCHOBAHUS JJIs1 KITACCH(UKAIINH,
CBOOOJTHO OTIEPUPOBATH IOHATHSMH, CBSI3aHHBIMA C CEYEHHEM MHOTOTPAHHUKOB
IJI0CKOCTBIO;
BBITNIOJIHATH MapajuIeIbHOE, LIEHTPAIBLHOE U OPTOrOHAIBHOE IPOEKTUPOBAHUE QUTYp Ha
IJIOCKOCTBD, BBITIOJIHATH N300pakeHus PUryp Ha MI0CKOCTH,;
CTPOUTH CEYEHHsS] MHOTOIPAHHUKOB Pa3JIMYHBIMH METOJIAMH, BBINOJIHATH (BHIHOCHBIC)
IUIOCKHE YEepTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJI CBEpXy, COOKY,
CHU3Y;
BBIYUCIATh  IUIOIIAAM TIOBEPXHOCTEH MHOTOTPaHHUKOB (IpHU3Ma, MHPaMHJA),
re€OMETPUUYECKUX TEJI C IPUMEHEHHEM (HOopMyII;
CBOOOJTHO OTIEPHPOBATH TOHATHUSMHU. CHMMETPHS B TPOCTPAHCTBE, IICHTP, OChb H
TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPHI,
CBOOOJTHO OTIEPUPOBATh MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOpIWHATAM B
MIPOCTPAHCTBE;
BBITIOJTHATE JICHCTBUS HaJl BEKTOPaMH;
pelmarh 3aJaud Ha JOKa3aTeJIbCTBO MaTEMaTHUECKHUX OTHOIICHWH U HaXO0XKJEeHUE
TCOMETPUYECKUX  BEIMYMH, TPUMEHSS W3BECTHBIE METOABI TPH  PEHICHUU
MaTeMaTHIECKUX 3a]1a4 MOBBIIIEHHOTO W BEICOKOTO YPOBHS CIIOKHOCTH;
MPUMEHSATH MPOCTEUIIINE MTPOTPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPY PEUICHUN CTEPEOMETPHUECKHIX 3a/1a4;
U3BJIEKATD, npeoOpa3oBbIBaTH W HMHTEPIPETHPOBaTH  HHGOpMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKHX (PHUTypax, TpPEACTAaBICHHYIO Ha dYepTexax H
pPHUCYHKaX;
NPUMEHATh TIOJYYEeHHBIC 3HAaHWUS Ha TIPAaKTUKE. CPAaBHUBATh W aHAIM3HPOBATH
peabHBIe CUTYalluH, MPUMEHSATh W3YYCHHBIE MOHSITHS B IPOIECCE MOMCKA PEHICHUS
MaTeMaTHYecKu CPOpPMYIUPOBAHHON MPOOJIEMbI, MOJAETUPOBATh PealbHbIE CUTYaI[H
Ha $S3bIKE TEOMETPUH, HCCIEAOBATh IOCTPOCHHbIE MOJIEIM C HCIOJIb30BAaHUEM
TE€OMETPUUECKUX TOHATHA M TEOpEeM, ammapara aireOpbl, pemarb NPaKTHYECKHe
3a71au¥, CBSI3aHHBIC C HAXOXK/ICHUEM I€OMETPUICCKUX BEINIHH;
UMETh TIPEJICTABJIICHUSI 00 OCHOBHBIX JTalax Pa3BUTHUS TEOMETPHU KaK COCTABHOM
qacTu pyHIAaMEHTa Pa3BUTHS TEXHOJIOTHH.

K xonny 11 knacca oOyyaronuiicst Hay4uTcs:



CBOOOJHO ONEpPUPOBATH MOHITHUIMHU, CBSI3aHHBIMU C IMJIMHIPUYECKON, KOHUYECKON U
chepruyecKoil MOBEPXHOCTIMH, OOBACHATH CIIOCOObI TIOTYUYECHHUS;

ONepUpPOBaTh MOHATHUSIMU, CBA3AHHBIMHU C TEJaMH BpALICHUS: LUIUHAPOM, KOHYCOM,
cdepoii u mapow;

pacno3HaBath Tena BpamieHus (IUIMHIP, KOHYC, cepa u map) U 0ObICHITh COCOOBI
MIOJIyYEHUS TEJ BpAICHHUS;

KJIacCU(DUIIMPOBATH B3aUMHOE PACIIOJIOKEHHE CPephl M TUIOCKOCTH;

BBIYMCIISATh BEJIMYUHBI AJIEMEHTOB MHOTOIPAHHUKOB U TeNl BpalleHusi, 00bEMBI U
IUIOLIAIM MOBEPXHOCTE MHOTOTPAHHMKOB U TEJ BpAIICHMs, F€OMETPHUUECKUX TEJ C
MIPUMEHEHHEM (POPMYIT;

CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMH C KOMOMHAIIUSMU TEJ BpalICHUS U
MHOTOTPAaHHUKOB. MHOTOT'PAaHHUK, BIHMCAHHBIN B cepy M OMHCaHHBINA OKOJIO chephl,
cdepa, BlIMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

BBIYHCIISITH COOTHOUICHHSI MEKY IUIOLIAISIMU MOBEPXHOCTEN U 00BbEMaMH MOA0OHBIX
TSI,

n300pakaTh HM3y4aeMmble (QUIYpbI, BBINOIHATH (BBIHOCHBIC) IUIOCKHE YCPTSIKH U3
PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHUJI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TeJ BpalleHHUS,;

U3BJIEKATD, UHTEPIPETUPOBATh U peoOpa3oBbIBATh uH(pOpMaIINIO 0
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (GUTypax, MPEACTaBICHHYIO Ha 4Yeprexax H
PHUCYHKaX;

CBOOOJHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTRBE;

BBIINIOJIHATH OTE€paIMK HaJl BEKTOpaMH,

3aJaBaTh INIOCKOCTh YPaBHEHUEM B JIEKapTOBOI cUCTEME KOOPAMHAT;

pelatb TeoMEeTpUYECKHe 3aJjaud Ha BBIUMCIEHHE YITIOB MEXIy MpSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIIEHUE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B II€JOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a MIPU PEIICHUH;

CBOOOJHO OIEpPUPOBATh IMOHATUSIMH, CBS3aHHBIMU C JBH)KCHHEM B IPOCTPAHCTBE,
3HATH CBOWCTBA JIBIKCHHIA,

BBIIIOJIHATh M300paXK€HHUsT MHOTOTPAHHUKOB M TEJ BpAIllEHUS NP MapajjieIbHOM
MepeHoce, HEeHTPAIbHON CUMMETPUH, 3€pKaTbHOW CUMMETPHUHU, NPU MOBOPOTE BOKPYT
NpsIMOM, TpeoOpazoBaHus MOA00uS;

CTPOUTh CEYEHUS MHOTOIPDAaHHUKOB W T BpalICHUS. CEYEHUs UWINHApa
(mapasieabHO U MEPIECHINKYIIPHO OCH), CeUeHHs KOHyca (IapauieibHble OCHOBAHUIO
U TIPOXOJIAIINE Yepe3 BEPIINHY), CCUCHUS 11apa;

HCII0JIb30BaTh METOJbl MOCTPOEHUSI CEUEHUMH: METOJ CJEN0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIEN MIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPHUUECKUE YTBEPIKIACHNUS;

MPUMEHATh TeoMeTpUYecKue (QakThl I pELIeHUs CTePeOMETPUUECKUX 3ajad,
MIPEAINOJIAraloIMX HECKOJIBKO IIAaroB PEIIeHUs, €ClId YCIOBUS MPUMEHEHUs 3a/1aHbl B
SIBHOU M HESIBHOU opMme;

pelarh 3aJaud Ha JOKa3aTeJIbCTBO MaTEMaTHUECKHUX OTHOIICHWH U HaXO0XKJEHUE
re€OMETPUYECKUX BEJINYUH,

MPUMEHSTH POTPAMMHbBIE CPE/ICTBA U AJIEKTPOHHO-KOMMYHUKALMOHHBIE CUCTEMBI TIPU
pEIIeHNN CTEPEOMETPUUECKHX 3aay;



MNPUMCHATL IIOJTYUYCHHBIC 3HAHHA Ha HpaKTI/IKe: CpaBHHMBATh, AaAHAJIW3UPOBATH U
OLCHUBATH PCAJIbHBIC CUTyalluH, IPUMCHATh U3YUCHHBIC ITIOHATHA, TCOPEMBI, CBOMCTBaA
B IIpollecce IIOMCKA pELIEeHUS MaTeMaTHYecKu Cc(OpMyIHpOBaHHOW MpoOIEMBI,
MOJCIUPOBATE PCAJIBHBIC CUTyallMd Ha A3BIKC IT'COMETPUHN, UCCIICAOBATE IMOCTPOCHHBIC
MOJECIN C HUCIIOJIB30BAHUEM T'COMCTPHUYCCKUX MIOHATUH U TCOPEM, alIapara anre6p1)1,
peaTh NPAKTHYCCKHUEC 3aaa49u, CBA3AHHBIC C HAXOXICHUEM I'COMCTPUUCCKUX BCJINYMH,
HMETh MPECACTABJIICHHUA 00 OCHOBHBIX JTarax Pa3sBUTHUA T'COMCTPHUU KaK COCTaBHOM
yacTu (yHIaMEHTA Pa3BUTUS TEXHOJIOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoummuecTBo yacos DJIEKTPOHHbBIE
No HaumeHoBaHue pa3eioB U TeM (uudpossbie)
n/n MPOrpaMMbl Bcero Komrposbubie | Ipakrueciue o0pa3oBaTesibHbIE
padoTsI pa6oTsl pecypent
1 BBeneHue B cTepeoMeTpUIo 23 1
2 B3anmHoe pacnono>xeHue npsiMbIX B 6 1
IIPOCTPAHCTBE
3 [NapanmienbHOCTE MPSMBIX U IUIOCKOCTEH B 8
NIPOCTPAHCTBE
4 HepHeH}lHIiyJ‘[ﬂpHOCTB MIPSIMBIX U 25
TUIOCKOCTEH B IPOCTPAHCTBE
YIiibl ¥ PacCTOSHUS 16
MHororpanH1KH 7
7 BekTopsl B IPOCTpaHCTBE 12
8 HOBToPeHHe, 06001IeHNe U CHCTEeMaTH3aIUs 5 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0




11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3esioB U TEM undpoBbIe
Ne n/m P Konrpoasnbie | IpakTuyeckue (undpp )
MPOrpaMMbl Bcero ofpa3oBaTejbHbIE
padoTsI pa6oTsl
pecypcbl
1 AHanuTuueckas reoMeTpust 15 1
’ TloBTOpEHue, 0606LL[CH?€ " 15 1
CHCTeMaTH3aLMs 3HAHUIH
OO0BEM MHOrOrpaHHHKa 17
Tena BpauieHus 24
5 IMnomanan noBepXHOCTH M 0OBEMBI 9 1
KPYTJIBIX Tl
6 JIBroKEHHS 5 1
7 IloBTOpeHue, 0606meHI:Ie " 17 5
CHCTeMaTH3aLMs 3HAHHH
OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 8 0




IIOYPOYHOE INIJIAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KosnuecTBo yacoB

Bcero

KonrposabHbie
pa6oTsl

IIpakTHyeckne
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBIE
uugposbie
odpa3oBaTe/IbHbIE

pecypcbl

OCHOBHBIE TPaBMIIa H300paKEHUS Ha
PHCYHKE TITOCKOCTH, MapalieTbHBIX
OpsiMbIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsTHs cTepeoMeTprn: TOUKa, IpIMasd,
IJIOCKOCTB, TIPOCTPAaHCTBO. OCHOBHBIE
IpaBHiIa H300paKeHHUS Ha PHCYHKE
TUIOCKOCTH, NapaJlJICIbHBIX MTPAMBIX
(OTpE3KOB), CepeIMHbI OTPE3Ka

Tlonarus: nepecekaromuecs IIOCKOCTH,
HepeceKaronyecs npsiMas ¥ INI0CKOCTb,
HOJIyIPOCTPAHCTBO

TlonaTus: nepecexaromuecs IIOCKOCTH,
HepeceKarolyecs npsMas U INI0CKOCTb,
HOJIyIPOCTPAHCTBO

MHororpaHHHKH, H300paKeHHe
MPOCTEHIINX IIPOCTPAHCTBEHHBIX (BUTYD,
HECYLIECTBYIOMIUX O0BEKTOB

MHororpaHHUKH, H300paKeHHe
HPOCTEHIINX IIPOCTPAHCTBEHHBIX (DUTYD,
HECYILIECCTBYIOMIUX O0BEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBLIE
CIEACTBHS U3 HUX




AKCHUOMBI CTCPECOMETPHUHU U IIEPBLIC
CJICACTBUA U3 HUX

10

11

AKCHOMBI CTEPEOMETPHUH U TIEPBBIC
crenctBus u3 HUX. CriocoObl 3a1aHus
MPSMBIX U TUTOCKOCTEH B MPOCTPAHCTBRE.
OG6o3HaYCHUS IPSAMBIX U TUIOCKOCTEH
M3obpaxkeHue ceueHnit mupamMuIpl, Kyba u
HPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 HX
péopa. M306pakeHue nepeceucHus
HOJIyYeHHBIX IUIOCKOCTEH. PackpainuBanue
MOCTPOCHHBIX CEUCHUI Pa3HBIMHU IIBETAMU
M3o0paxenne ceueHuii mupaMupl, Kyda i
MPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 HX
pébpa. N300paxeHue nepeceucHus
MOJIyYEHHBIX II0CKOoCTel. PackpamuBanue
MOCTPOCHHBIX CEUECHUIN PA3HBIMHU IIBETAMU

12

W3o6paxkenue ceueHuit nupamMupl, Kyba u
HPU3MBI, KOTOPBIE IIPOXOJIAT Yepe3 HX
pébpa. N300paxeHue nepeceucHus
MOJIyUYEHHBIX MIOCKOCTel. PackpamuBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMU [[BETAMU

13

M3o0pakenue ceyeHnit nupamMupl, Kyba u
MPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pébpa. N300paxeHue nepeceueHus
MOJYYEHHBIX IIIOCKOCTeN. PackpamuBanue
HOCTPOCHHBIX CEYEHUH Pa3HBIMHU LBETaMU

14

Mertoz cneqoB 1uisl IOCTPOCHHS CEUCHH

15

MeToz cliefoB I MOCTPOCHHUS CEUCHHI.
CBolicTBa NepecedeH i MPAMBIX U




IJIOCKOCTEH

16

Merton cinefioB 11l IOCTPOCHHS CeUeHU.
CBoiicTBa nepeceyeHui NpsiMbIX U
MJI0CKOCTEN

17

Toctpoenue ceuennii B nupamuze, Kyoe
o TpéM ToukaMm Ha pé€bpax. Co3nanue
BBIHOCHBIX YepTeXKeH H 3aIHCh I1aroB
HOCTPOCHHS

18

TlocTpoenue ceueHuii B mupamue, Kyoe
o TpéM TouKam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXEH U 3aITHUCh IaroB
TOCTPOCHUS

19

ITocTpoeHue ceueHuii B miupamuze, Kyoe
o TpéM ToukaM Ha péopax. Cozmanne
BBIHOCHBIX YEPTEXXEH M 3aITHCh IIaroB
MOCTPOCHUS

20

21

22

TlocTpoenue cedeHuii B mupamue, Kyoe
o TpéM ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTE)KEH U 3aIUCh [I1aroB
TIOCTPOCHHUS

TloBropenue mianumerpun: Teopema o
MPOMOPIMOHATBHBIX O0Tpe3kax. [Tomobue
TPEYroJbHHUKOB

TToBTropenue miuanumetpun: Teopema
Menenas. Pac4eThl B CeUEHUSX Ha
BBIHOCHBIX uepTexax. Vicropust pa3BuTHs
IJTAHUMETPUH U CTEPEOMETPUN

23

KonrponsHas paboTa "AkcHOMBI




crepeomerpun. Ceuenus'

24

25

26

Bsaunmnoe pacrnionoxeHue npsiMbix B
npoctpancTse. CKpenuBarouecs
npsimble. [Ipu3Haky ckperuBaronmxcs
npsmMbIX. [lapasnenbHblie npsiMbie B
MIPOCTPAHCTBE

Teopema o CylecTBOBaHUH U
€IMHCTBEHHOCTH IPSIMOH MapaieabHOH
JIAHHOM IPSIMOH, MPOXOoAsIIel uepe3 TOUKy
MIPOCTPAHCTBA U HE JIeXKaIlei Ha JaHHOU
npsiMoit. JleMma o nepeceueHun
MapauIeIbHBIX MPSAMBIX TIOCKOCTBIO
[MapamutensHOCTD TpeX NpsiMbIX. Teopema o
TpEX NMapauleNIbHBIX NpsAMbIX. Teopema o
CKPEIINBAIOIIUXCS MPSIMBIX

27

TapannensHOe IPOEKTHPOBAHHE.
OCHOBHBIE CBOWCTBA ApPaJIEIEHOTO
npoeKTHpoBaHHus. M300paxkeHne pa3HbIX
¢$uryp B mapamieIbHOI MPOSKINU

28

29

30

LlenTpansHas npoekuus. Yroi ¢
COHAIIPaBJICHHBIMU CTOPOHAMH. YTOJI
MEKTy IPSIMBIMH

3ajauy Ha TOKA3aTENbCTBO U
HCCIIeIOBAHKE, CBS3AaHHBIE C
PAacIioJIOKEHHEM TIPSMBIX B IPOCTPAHCTBE

TTonsTHS: MapamIeIbHOCTD IPSIMOM 1
IUTOCKOCTH B TpocTpaHcTBe. [Ipu3Hak
MapaUIeTbHOCTH IPSIMON U TUIOCKOCTH.
CBoifcTBa napajuienbHOCTH IPSAMOIL U




TIJIOCKOCTH

31

32

33

T'eoMerpuyeckue 3a1auu Ha BHIYHCICHUAE U
JI0Ka3aTeJIbCTBO, CBS3aHHBIC C
NapayIebHOCTBIO IPSMBIX M IIOCKOCTEH
B MPOCTPAHCTBE

TlocTpoeHue cedeHns, MPOXOIAIIETO Yepe3
JIAHHYIO MPSIMYIO Ha YePTeKE U
napaJuleNIbHOTO JIpyroi npsiMoid. Pacuér
OTHOLICHUH

TapannenbHast IpOeKLKs, IPUMCHEHHE
JUTSE IOCTPOEHUS CEYCHUH KyOa u
mapasutenenunena. CoiicTea
napajuiesIeIiIe1a U MpU3MbL

34

HapanneanLIe IIJIOCKOCTH. HpI/ISHaKI/I
NapauIeJIbHOCTH ABYX ITOCKOCTEH

35

36

37

Teopema 0 mapaymIenbHOCTH H
€IMHCTBEHHOCTH IUIOCKOCTH, MPOXOISLIEH
4epes TOUKy, He IPHHAUISKAIIYIO JaHHOH
TJIOCKOCTH ¥ CIICACTBHSI U3 HeE

CBolicTBa MapaIeNbHbIX IIOCKOCTEH: 0
MapaJiIeIbHOCTH MPSIMBIX TIEpECEUCHHUS
MIPY TIEPECEUCHUH JIBYX NapauIeIbHBIX
IUTOCKOCTEH TpeTbei

CBoiicTBa napajuiebHbIX INIOCKOCTEH: 00
OTpe3Kax NapajIeNbHbIX MPSIMBIX,
3aKITIOUEHHBIX MEXKY MapayIeIbHBIMU
TJIOCKOCTSIMH; O TIEPECEUCHUH MPSMOit ¢
JIBYMSI TTapaJJICIbHBIMU IIOCKOCTSIMU




38

TloBTopenue: Teopema [Tudaropa na
IUIOCKOCTH

39

TToBTOpEHUE: TPUTOHOMETPHS
MPSIMOYTOJIEHOTO TPEYroJIbHUKA

40

CBoiicTBa Ky0a 1 IPsIMOYTOJIEHOTO
HapaJuiesenureia

4

Beruucnenue imH OTPE3KOB B Ky6€ u
INPpAMOYT'OJIbHOM ITapaJuleJIeInIieae

42

IlepnenauKynsipHOCTD IPAMO U
miockoctu. [IpusHak
HepleHUKYIIPHOCTH NPAMOH U
IIOCKOCTH

43

IlepnenaukynspHOCT IpAMON U
miockoctu. IlpusHax
HepreHUKYIIPHOCTH NPAMOH U
IIOCKOCTH

44

45

Teopema 0 cylecTBOBaHUH U
€IMHCTBEHHOCTH IPSAMOM, poxXoasieit
4yepe3 TOUKY IPOCTPAHCTBA U
MIePIICHAUKYIIPHOH K IIIOCKOCTH

IInockoctu u NEPNEHAUKYJIAPHBIE UM
IpsAMBIC B MHOTI'OI'paHHHUKaXx

46

IInockocT 1 NEPNEHAUKYJIAPHBIE UM
IpsAMBIC B MHOI'OI'paHHHUKaXx

47

Ilepnennukynsp u HaKJIOHHAS.
TlocTpoenue neprnenauKynsapa U3 TOUKU Ha
TIPAMYIO

48

[lepienuKymsIp M1 HAKJIOHHAS.




TlocTpoenue nepneHaANKyIsApa U3 TOYKH Ha
HPSMYEO

Teopema o TpEX nepneHAUKYIApax

49
(upsimast 1 0OpaTHast)

50 Teopema o TpEX nepneHaUKyIsIpax
(mipsimast 1 o6patHasi)

51 VYroa MexIy CKpelrBarOIIUMHCS
HpSIMBIMHI
Tlouck neprneHauKyIApHBIX IPSAMBIX €

52 HOMOILBIO IEePICHIUKYIIAPHBIX
IUIOCKOCTEH

53 OpTOroHagbHOE MPOCKTUPOBAHNE
TlocTpoenue cevenuit kyba, mpU3Mel,

54 MPaBUIBHON MUPaMUbI C IOMOILBIO
OPTOrOHANBHOH MPOEKIUHI
Tloctpoenue ceuenuii kyoda, MpU3MBI,

55 MIPaBIJILHON MTUPAMHIBI C TIOMOIIBIO
OpTOrOHANBHOH MPOEKLUI
Cummerpusi B IpOCTPaHCTBE

56 OTHOCHTENBHO IIocKocTH. [Tnockoctu
CHUMMETpPUH B MHOTOT DaHHUKAX

57 IIpu3Hak nepneHAUKyIAPHOCTU IPAMOM U
IUIOCKOCTH KaK CJIEACTBUE CUMMETPHU

58 IIpaBunbHbIe MHOTOrpaHHUKH. Pacuér
paccTOSHUN OT TOYKH JO0 INIOCKOCTH

59 IIpaBunbHbIe MHOTOTpaHHUKHU. Pacuér
PAaCCTOSIHUM OT TOUYKH [0 IJIOCKOCTH

60 CrnocoOBI OIYCTHTH MEPIICHIUKYIISPEL:




CHMMETpHS], CIBUT TOYKH IO
rapajuieIbHON MpsMOi

61

CaBur 110 HemapasulebHON NpsMOH,
HM3MEHEHUE PACCTOSTHUI

62

KonrpospHas paboTa "B3anmuoe
pacIionoXeHue MpsMBIX U INIOCKOCTell B
npocTtpaHcTee”

63

HOBTOpeHI/Ie: yroJ Mexay npssMbIMH Ha
IIJIOCKOCTH, TPUT'OHOMETPUS B
INIPON3BOJIbHOM TPEYI'OJIbHUKE, TEOpEMaA
KOCUHYCOB

64

TloBTOpeHue: yrom Mexmy
CKPELIMBAIOLIINMHECS IPSIMBIMH B
TIPOCTPAHCTBE

65

FeOMeTpI/I‘{eCKI/Ie MCTO/IbI BBIYHCIICHUA
yriia MEXAYy NPpAMBIMUA B MHOTOI'PaHHHUKAaX

66

JIByrpanuslii yros. CBOWCTBO JIMHEHHBIX
YIJIOB JBYIPAHHOIO yriia

67

Tepnenaukynspuele miockoctu. CBoHcTBa
B3aMMHO MEPIICHANKYISPHBIX TIIOCKOCTEH

68

TIpu3Hak nepreHANKYIIPHOCTH
IUIOCKOCTEH; TeopemMa O MpsMon
MepecevYeH s IBYX IIOCKOCTEH
HEPICHUKYISIPHBIX TPEThEH MIIOCKOCTH

69

IIpsamoyronbHbIi napaienenunen; Kyo;
HU3MEpEeHHs, CBOICTBA IPSIMOYTOJIBHOIO
napasuieenunea

70

Teopema 0 quaroHanu nNpsiMOYroJIbHOrO




Tnapajuiejienumneaa u CJieICTBUC U3 Heé

71

CTEpeOMeTpI/I‘IeCKI/Ie 1 NpUKJIagHbIC
3aJla4yu, CBA3aHHBIC CO B3aMMHBIM
PacioJIOKEHUEM ITIPAMBIX U IJIOCKOCTU

72

HOBTOpeHI/Ie: CKpEeILIUBAIOIIUECH IIPSAMBIE,
TnapajyIeabHbIC TIJIOCKOCTH B CTaHAAPTHBIX
MHOI'OI'paHHHKax

73

Hapa napajIeJIbHbIX IUTOCKOCTEH Ha
CKpPCIIMBAIOIIUXCA MPAMBIX, PaCCTOSIHUEC
MEKAY CKPCIIUBAIONIMMHUCS IIPAMBIMU B
IPOCTBIX CUTYallUAX

74

PaccTosiHEE OT TOYKH JI0 TUTOCKOCTH,
pacCcTosAsHUEC OT pr{MOﬁ J10 IJIIOCKOCTH

75

Brruncnenune pacctosaHuil Mexny
CKpELIMBAIOLIUMUCS IPSMBIMU C
HOMOIIBIO NIEPHEHAUKYIISAPHOI! IIIOCKOCTH

76

7

TpéxrpaHHblii yroJj, HepaBeHCTBA I
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TeopeMbl KOCUHYCOB U CUHYCOB UL
TpEXTPaHHOTO yria

OneMeHTHI cepuIecKoil reoMeTpHu
reojie3MdecKye JHMHUU Ha 3emile

78

KonTponbhas pabora "Yrisl n
paccrosHuS'"

79

Cucremaru3sanus 3HaHui ""MHOTOrpaHHUK
M €ro dJIEMEHTHI"

80

IIupamuna. Bunel nupamua. Ipasunshas
nupamuIa




TIpu3sma. [Ipsimast 1 HAKJIOHHAS TPH3MBIL.

81 1
IIpaBunbHas npuzma

82 IIpsimoit napannenenunen, 1
MPSMOYTOJIbHBIN Napajienenumne, Kyo

83 Beinmykiieie MHOTOrpaHHuKU. Teopema 1
Diinepa
Beinmykieie MHOTOrpaHHHKH. Teopema

84 Oiinepa. [IpaBuibHBIE U MOTYIPaBUIIbHbIE 1
MHOTOTPaHHUKH

85 KonrponsHas pabota "MHOrorpaHHuKH" 1

86 TlonsiTHe BEeKTOpa Ha IUIOCKOCTH H B 1
MPOCTPAHCTBE

87 CyMMa BEKTOpPOB 1

88 PasnocTh BekTOpOB 1

89 IIpaBuno mapaienenuneaa 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Paznoxxenue Bexropa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISXKAIIUX B OJTHOI 1
TUIOCKOCTH

92 CkansipHoe Mpou3BeICHUE 1

93 BeruuciieHne yrita Mexxay BeKTOpaMu B 1
HPOCTPAHCTBE

94 TIpocreiimme 3agaun ¢ BeKTOpamu 1

95 IIpocreiimme 3aga4u ¢ BEKTOpaMu 1

96 IIpocreiimme 3a1aun ¢ BeKTOpamu 1

97 IIpocreiimmie 3a1aun ¢ BEKTOpamu 1




98 O6o61eHre u CUCTeMaTH3aLus 3HAaHU#H 1
99 O06o0ueHne 1 cucTeMaTH3anus 3HaHUH 1
100 Htorosas koHTpobHAS paboTa 1
101 Htorosas koHTponbHAS paboTa 1
102 O0606uIeHe U cucTeMaTH3anus 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

TIPOI'PAMME




11 KJIACC

KosnuecTBo yacos DJIeKTPOHHBIE
Nen/m | Tema ypoka Konrtpoabubie | IlpakTnyeckue Aara unpposrie
Bcero u3yueHHs | o0pa3oBaTe/bHbIE
padoTsl padoTsl pecypest
1 TloBTopenue Temb! "KoopanHatsl BeKTOpa 1
HAa TJIOCKOCTH ¥ B IpOCTpaHcTBe”
2 IToBTopenue Tems! "CranspHoe 1
TIPOM3BE/ICHUE BEKTOPOB"
3 IoBTopenue Temsl "Beruncnenue yria 1
MEX]ly BEKTOpaMH B ITPOCTPAHCTBE
4 TloBTOopenue Tembl 'Y paBHEHUE MPSIMOH, 1
TIPOXOAILEH Yepe3 IBe TOUKU
5 YpaBHEeHHUE IIIOCKOCTH, HOPMaJIb, 1
ypaBHEHNE IUIOCKOCTH B OTpE3Kax
6 YpaBHEeHHUE IIIOCKOCTH, HOPMaJlb, 1
ypaBHEHHE IIOCKOCTH B OTpe3Kax
7 BexTopHoe npousseneHue 1
8 JIuneliHble HEpaBEHCTBA, TMHEITHOE 1
NpOrpaMMHpOBaHHE
9 JIunelinble HEpaBEHCTBA, TMHEITHOE 1
MpOrpaMMHpOBaHHE
10 AHanuTHUECKHe METO/Ibl pacyéra yria 1
MEX[y MPSIMBIMU B MHOTOTpaHHHUKaX
1 AHanuTHYECKHE METOJIbl pacyéra yriia 1
MEX]y MJIOCKOCTSMU B MHOTOI'paHHHKaX
12 dopMyna pacCTOSHUS OT TOUKHU JI0 1




IIJIOCKOCTH B KOOpAMHATax

Haxoxienue pacc*roamxn‘/i OT TOYKH 110

13
IJIOCKOCTH B Ky0Oe

14 Haxosxnenue paccTossHUll OT TOYKHU 10
IJIOCKOCTH B IIPaBUIIbHON NUpaMuzie

15 KonrtponbHnas pabota "AHanutnyeckas
reomerpus’”

16 CeueHHs MHOTOTPaHHUKOB. CTaHIapTHBIE
MHOTOI'PaHHUKU

17 CeyeHnss MHOTOTPaHHUKOB. METO/I CIIEIOB
CeueHHs MHOTOTPAaHHUKOB. CTaHIapTHBIC

18 IUIOCKOCTH, IlepecedeH s NPSIMbIX U
IJI0CKOCTEN

19 INapannenpHble OpsMbIE U IIOCKOCTH:
napajienbHble CeYeHUs

20 [NapannenpHble OpsIMbIE U IIOCKOCTH:
pacyéT OTHOLICHUH
INapannenpHble OpsIMbIE U IIOCKOCTH:

21 YIIIBL MEXIY CKPEIIUBAIOIIUMHUCS
NIPSMBIMU
IepnenaukynaspHbIe IPSMBIE

29 IUIOCKOCTH: CTaHAApPTHBIC Mapbl
NepIeHIUKYISPHBIX IJIOCKOCTEH 1
NIPSAMBIX, CHMMETPHU MHOTOIPaHHUKOB
[lepnenaukyaspHbIe IIPSMBIEC

23 MJIOCKOCTH: TEOPEMA O TPEX
NepIeHIUKYIIPax

24 IleprieHqUKyASApHBIE TIPSIMBIE 1




TUIOCKOCTH. BBIYHCJICHUS JJIMH B
MHOT'OIrpaHHHUKax

25

26

IoBTOpEHHUE: TIOIAIH
MHOTOYTOJIbHUKOB, (QOpMyIbI 1ist
TI0IIaAeH, cooOpakeH st oA00us
IoBTOpeHHUE: TIOImaIH
MHOTOYTOJIbHUKOB, (QOpMYIBI UTst
I0IIaAeH, cooOpakeH st oI00us

27

TloBTOpeHue: miomam
MHOTOYTOJIbHHKOB, (OpMyIBI UTst
I0IIaAeH, cooOpakeH st oa00us

28

Tlnomany ceyeHnit MHOTOTPaHHUKOB:
TUTOMIA/IN TOBEPXHOCTEM, paspe3aHus Ha
4acTH, COOOpaKEHHS 000U

29

Ilowanm ceyeHnit MHOrOrpaHHUKOB!
TUTOMIA/I TOBEPXHOCTEH, paspe3aHus Ha
4acTH, COOOpaKeHHs 0100

30

31

Konrponbhas pabora "[loBropenue:
MHOTOTPaHHHKH, CEYEHUS
MHOTOIPaHHUKOB"

O6bEM Tena. OObeM MPSIMOYTOIBHOTO
TapajulelNiennuesna

32

3amgaun 00 yABOCHHH Ky0a, O KBaJIpaType
Ky0a; O TPHCEKLUH yriia

33

CrepeoMeTpHUecKue 3aJauy, CBSI3aHHBIE C
00BEMOM NPSIMOYTOJILHOTO
TapajutesNienunena

34

IIpukmagabie 3a1a4n, CBSI3aHHBIE C




BBIYKCIICHHEM 00bEMA IPpAMOYT'OJIBHOTO
napaieenumneaa

35 O0BEM IpSAMOH TPU3MBL

36 CrepeoMeTpHYIECcKUe 3a/1a4H, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB TIPSMOH MPU3MBI

37 Ipuknagusle 3a1a4u, CBI3aHHbIE C
00BEMOM TIPSIMOH MPH3MBI
Brruncnenue 00bEMOB TeJ ¢ IOMOIIBIO

38 omnpenenéuHoro uHTerpaia. O0bEM
HaKJIOHHOW IPH3MBI
Berancnenie 00bEMOB Tl ¢ IOMOIIBIO

39 omnpenenéuHoro uHTerpaia. O0bEM
TTHPAMUIBI

40 ®opmyna 06bEMa mupamuasl. OTHOIIEHHE
00BEMOB IMPAMHJI C OOIINM YIIIOM

a1 Dopmyna 06béMa nmupamugsl. OTHOLIEHHUE
00BEMOB IMPAMHJI C OOIINM YIIIOM

42 CrepeoMeTpHUecKUe 3aJa4l, CBSI3aHHBIE C
00bEMaMH HAKJIOHHOH MTPU3MBI

43 CrepeoMeTpHYecKue 3aJa4l, CBSI3aHHBIE C
00bEMaMU TUPAMUIBI
IIpuknanusie 3anaun no Teme "OO0BEMBL

44 Ten", cBI3aHHBIE C 00BEMOM HAKIIOHHOM
TIPU3MBI

45 IIpuknangusie 3anaun o Teme "OO0BEMBI
Ten", CBSI3aHHBIE ¢ 00BEMOM MUPAMUIB

6 IIpumenenue 00bEM0B. Boruncnenue

pacCcTosAHuA 10 NIIOCKOCTHU




Konrtponphas padora "O0bEM

47 R
MHOTOTpaHHHKA
Hunuuapudeckast MOBEPXHOCTS,

48 oOpa3zyrolye HHIMHAPHYECKOH
MOBEPXHOCTH

49 Humuanap. Hpsamoii kpyroBoit numuHIp.
[Inomaap NOBEpXHOCTH LHIHMH]IPA

50 Konnueckas nosepxHocts, oOpazyromime
KOHHUecKoi noBepxHoctH. Konyc

51 CeueHue KOHYca IIIOCKOCTBIO,
MapasuIeNbHOH MII0OCKOCTH OCHOBAHHUS

59 Yceuénnslit konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 IInomans 6G0KOBOI MOBEPXHOCTH U
TOJTHOM MOBEPXHOCTH KOHYCA

54 IInomans OOKOBOI MOBEPXHOCTH U
0JTHOM MOBEPXHOCTH KOHYCA
CrepeomeTpuyecKue 3aa4u Ha

55 JI0Ka3aTeJIbCTBO U BBIUKMCIICHHE,
MOCTPOCHUEM CEYCHUI NMIMHIPA, KOHYyCca
CrepeomeTpHyecKue 3a1a4u Ha

56 JI0Ka3aTeabCTBO U BBIYUCIICHHE,
MOCTPOCHUEM CEYCHUH UIMHIPA, KOHYyCca

57 IIpukinangueie 3a1a4un, CBs3aHHbIE C
LUJINHAPOM

58 IIpuknamgnblie 3a1a4n, CBsI3aHHBIE C
LHJIAHAPOM

59 Coepa u map




60

Iepecedyenne cheps! u mapa ¢
wiockocTblo. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bun 1 m3006pakenue mapa

61

62

Ilepeceuenue cdeps! U 1mapa c
miockocThio. Kacanne mapa u cdepsr
IUIOCKOCTHI0. Bun 1 m306pakeHue mapa
VYpasuenue coepsl. [Inomans chepsr u eé
yacren

63

Cummetpust cdepsl U mapa

64

CrepeoMeTpruecKUEe 3a1aun Ha
JI0Ka3aTeIbCTBO U BEIYHCIICHUE,
CBsI3aHHEIE cO chepoii U mapom,
MIOCTPOCHUEM HX CEUCHUH INIOCKOCTBIO

65

66

67

CrepeoMeTpryecKue 3a1a4u Ha
JIOKa3aTeIbCTBO U BBIYHCIICHHE,
CBsI3aHHBIE CO Chepoii U ImIapom,
MOCTPOCHUEM HX CECUCHHUI TIOCKOCTBIO
IpukiaHble 3a/1a491, CBI3aHHbIE CO
cdepoit u mapom

ToBTOpEHHE: OKPYKHOCTH Ha IIOCKOCTH,
BBIYHCIICHUS] B OKPY)KHOCTH, CTaHIapTHBIE
nonoous

68

Paznuunsie KOMGI/IHaI_[I/II/I TEJI BpalllCHUsA 1
MHOT'OI'paHHHUKOB

69

3anaun o teme "Tena 1 MOBEPXHOCTH
BpaueHus"

70

3anaun o teme "Tena U MOBEPXHOCTH
BpateHus"




71

KonrponeHas padora "Tena u
MOBEPXHOCTH BpalleHus"

72

O6béM nHapa. Teopema 06 00bEMe
MPSIMOTO LIWIMHIPA

73

Beruncnenue 00bEMOB Tel ¢ IOMOIIBIO
onpenenéHHoro uaTerpana. OobEM
KOHyca

74

IInowmaayu 60K0BOM U MOJTHOU
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpuUeCKUe 3a/1a9H, CB3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIMJIMH/IPA,
KOHyca

76

IIpuknanusie 3agaun no teme "OO0BEMBI U
IUIOIAIU MTOBEpXHOCTEH Ten"

7

78

79

OO0BEM 1Iapa U MIaPOBOrO CEKTOPA.
Teopema 06 06bEMme mmapa. [Tnomas
cdepol. CrepeoMeTpUUeCcKUe 3a1auH,
CBSI3aHHBIE C BEIYHCIIEHHEM 00BEMOB
1apa, 1apoBOro CerMeHTa 1 apoBOro
CeKTopa

IIpuknanusie 3anaun o teme "OOBEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM I1apa
wiomanpio chepbl. COOTHOLICHHS MEKITY
IUIOIIAIIMH IOBEPXHOCTEH 1 00bEMaMu
HOJOOHBIX TEJ

Tloro6HbIe Tea B MPOCTPAHCTBE.
N3mMenenne o6bEMa pu 1Mo 100UH.
CrepeoMeTpHIeCKUE 3a]]a49H, CBSI3aHHbBIE C




BBEIYHCIICHUEM 00BEMOB Te U IUIOIIAIeH
TTIOBEPXHOCTEN

80

Konrpounbhnas padota "Ilnomanu
TOBEPXHOCTU U 0OBEMBI KPYIJIbIX Tel"

81

JBrkeHus npoctpancTea. OToOpaskeHHs.
JIBmwxeHus ¥ paBeHcTBO Guryp. O6uue
CBOJCTBA JIBIKCHUH

82

Buier nBvkeHuil: mapamienbHbII
MEPEeHOC, EHTPaIbHAs CHMMETPHS,
3epKaJIbHasi CHMMETpUs], IIOBOPOT BOKPYT
npsiMoi

83

IIpeobpazoBanust mogoous. [Ipsmast u
chepa Ditepa

84

FeOMeTpI/I‘{eCKI/Ie 3a/1ayi Ha NPUMEHEHUE
JBUKCHUA

85

KontpospHas paboTa "BekTopsl B
npocrpancrae”

86

O6o6maroiee nopropenue 11 nousTuii u
MeToJIOB Kypca reomeTpuu 10-11
KJIACCOB, CUCTEMATH3aNNsl 3HAHHH!
"[TapamienbHOCTh NPAMBIX M IUNIOCKOCTEH
B IpocTpaHcTBe"

87

O6o06raroiee nmopropenre 11 moHATHIA U
MeTOJIOB Kypca reomerpun 10-11
KJIACCOB, CHCTEMaTH3allHsl 3HAHHIA
"Bektopsl B mpocTpaHcTBe”

88

O6o6mraroree mopropenre 11 moHATHIA U
MeTOJIOB Kypca reometpun 10-11




KJIACCOB, CHCTEMAaTH3aIlHs 3HAHH
"BekTopbl B pocTpaHcTe”

89

90

91

O6o6maroree nopropenue 11 noustuii u
MeToJIOB Kypca reomerpun 10-11
KJIACCOB, CHCTEMaTH3allHsl 3HAHH:
"O6beM MHOTOTpaHHUKA"

O6o06raroree mopropenre 11 moHATHIA U
MeTOJIOB Kypca reomerpun 10-11
KJIACCOB, CHCTEMaTH3allMsl 3HAHHIA:
"O6beM MHOTOTpaHHUKA"

O6o6uraroiee nmopropenre 11 moHATHIA U
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTEMaTH3allHsl 3HAHHI:
"ITrona ;i MOBEPXHOCTH U 0OBEMBI
KpYTJIBIX Ten"

92

O6o6mraroree nmopropenre 11 moHATHIA U
MeTOJIOB Kypca reomerpun 10-11
KJIACCOB, CHCTEMaTH3allHsl 3HAHH:
"[Tomaay MOBEPXHOCTH U 0OBEMBI
KpYyIJIBIX Ten"

93
94

Hrorosas koHTpoJibHAsE paboTa

HWroroas koHTposIbHAs paboTa

95

IloBTOpenue, 06001IICHNE U
CHUCTEMAaTU3al1s 3HAHUI

96

Hcropus pa3BuTHs crepeoMeTpun Kak
HayKH U €€ poJib B pa3BUTHHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI




97

Hcropus pa3BUTHS CTEPEOMETPHH Kak
HayKH U €€ pOJIb B Pa3BUTUH
COBPEMEHHBIX HH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH

98

99

100

Hcropus pa3BuTHs cTepeoMeTpun Kak
HayKH U €€ poJib B pa3BUTHHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropus pa3BuTus crepeoMeTpun Kak
HayKH H e€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMMBIOTEPHBIX TEXHOJIOT M

Hcropus pa3BUTHS CTEPEOMETPHH Kak
HayKH U €€ pOJIb B Pa3BUTHH
COBPEMEHHBIX HH)XEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT M

101

Hcropus pa3BUTHS CTEPEOMETPUH Kak
HayKH U €€ pPOJIb B Pa3BUTHH
COBPEMEHHBIX HH)KCHEPHBIX U
KOMMBIOTEPHBIX TEXHOJIOTHI

102

Hcropus pa3BuTHs cTrepeoMeTpun Kak
HayKH U €€ poJib B pa3BUTHHU
COBPEMEHHBIX HH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui

OBIIEE KOJIMYECTBO YACOB I10
IMPOTPAMME

102







YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI V151 VUEHUKA

METOANYECKHUE MATEPHAJIBI UISA YYUTEJIA

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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