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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBNIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
o0pa3oBaHus, Tak Kak 00ecrieynBaeT BO3MOXKHOCTh H3Y4YCHUS AUCHUIUINH €CTECTBEHHO-HAyYHOU
HAIpPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIro LuKiIa. [I0CKOJIBKY JIOTMYECKOE MBILUIEHHE,
dopmupyeMoe IpH M3Y4EHUU OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JIOKa3aTeIbCTBE TEOPEM M IOCTPOEHHUHU LIEMNOYKU JIOTUYECKUX YTBEP)KICHUH NpHU peLICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIBb3YIOTCS TIPU PEIIEHUM 3a/lady e€CTECTBEHHO-HAY4YHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHust mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOa€HHOM ypOBHE —
pa3BUTHE HMHIMBUAYAJIHHBIX CIIOCOOHOCTEW OOy4YalOMMXCsl TPU W3YUYEeHHUH TEOMETPUH, Kak
cocTaBisitolIell mpeaMmeTHoM obnactu «MaremaTtuka W MHPOpMaTUKa» yepe3 obecreueHue
BO3MOXKHOCTH NPUOOPETEHHs] M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TeOMETPUYECKHX 3HAHUN U
JecTBUH, crelu(UYHBIX I€OMETPUH, U HEOOXOAMMBIX JUIS YCIEUIHOTO MpOo(ecCHOHAIBLHOIO
00pa30BaHusl, CBA3aHHOIO C MCIIOJIb30BAaHHUEM MaTeMaTHKU.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIEHHOM YPOBHE, pacCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

pacummpeHue NpeACcTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOH KYJIbTYpPHI U (HOPMUPOBAHHE
OCO3HAHHUS B3aMOCBS3M T'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupOBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (UrypaXx Kak O BayKHEHIINX
MaTEMaTHYECKUX MOJEIIAX, O3BOJISAIOIIMX ONUCHIBATH U N3Y4aTh Pa3HbIE ABJICHUS OKPYKAIOLIETO
MUpa, 3HaHHE MOHATUHHOTO anmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuu;

dbopmMHpoBaHUE YMEHMS BiIaJIeTh OCHOBHBIMHU IMOHATHUAMU O MPOCTPAHCTBEHHBIX (GUTypax U
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMyl M yMEHHE WX INPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEKax, MOJENSIX U B pealbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOEIIN;

dbopMupoBaHHE  TOHUMAaHHS  BO3MOKHOCTH AKCHOMaTHYECKOTO MTOCTPOCHHUS
MaTeMaTUYeCKUX TEeOopHuil, GOopMHUpOBaHHME MOHMMAHHUS POJU AKCMOMATUKH TPU TMPOBEIECHUU
pacCyKIeHUN;

dopMHupoBaHHE YMEHHs BIaJE€Th METOJAMH JI0OKa3aTEeIbCTB W AJTOPUTMOB pEILEHHUS,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pPELICHUsS
CTEpEOMETPUYECKUX 337a4 M 3aJad C NPAaKTUYECKUM CoJepXKaHueM, (OopMHpOBaHUE
MpEJCTaBICHUsI O HEOOXOIUMOCTH JOKa3aTelbCTB NpU OOOCHOBAaHUMM MAaTEMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKU B MTPOBEIECHUH JIEYKTUBHBIX PACCYyXIACHHUIA;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIIEKTYaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIILUIEHUS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

¢dopmupoBaHrue (HYHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHHS
pacrio3HaBaTh MPOSBICHHUS T€OMETPUYECKUX MOHATHI, 00BEKTOB M 3aKOHOMEPHOCTEH B peabHbBIX
KU3HEHHBIX CHUTYallMsIX MW TPU HU3YUYECHUH JPYTUX YYEOHBIX TPEAMETOB, IPOSBICHHS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJIEIUPOBAHUS PEATbHBIX CHUTYyallud, HCCIEA0BaHUS
HOCTPOEHHBIX MOJIeNell, UHTepIPETalluy OTYYEHHBIX pPe3yIbTaToB.



OCHOBHBIMU COJIepKaTeIbHBIMH JTUHUSAMHU yaeOHOTO Kypca «I'eomerpusi» B 10—11 kimaccax
aBIstOTCs: «lIpsiMble M TIOCKOCTH B MPOCTPAHCTBE», «MHOTOrpaHHHKW», «Tena BpalieHus»,
«BeKTophI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «J/BHIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh OMEPUPOBATH IMOHATHIME,
pelIeBaHTHBIMH T€OMETPUH Ha YriayOs€HHOM ypoBHE o0yuyeHus B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJEpXaTeNbHbIM JMHUSIM Yy4eOHOro Kypca, a (OpMHUpPOBAHUE JIOTHYECKHX YMEHUUN
pacrpezensercsi He TOJIbKO MO CoJepKaTelIbHbIM JIMHUSM, HO U 10 rojiaM ooyuenus. Copeprkanue
o0pa3oBaHMsi, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ynbTrataM ocBoeHUs: denepanbHol paboueit
IPOrPaMMBl, pacipeIeIEHHBIM 10 ToAaM 00yueHusl, CTPYKTYPHUPOBAHO TAKUM 00Pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHEIM BOIIPOCaM 00YyJaroIuecs o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJIIET ~ OPraHW30BaTh  OBJAJCHHEC TCOMETPUYCCKUMHU  TOHSATUSMH H  HABBIKAMHU
MIOCJIEIOBATEIBHO M TOCTYNATEIbHO, C COOJIOACHHUEM NPUHIIMIIA PEEMCTBEHHOCTH, a HOBBIC
3HAHMS BKIFOYATh B OOIIYIO CHCTEMY T€OMETPUUYECKUX MIPEICTABICHUA 00yJarONINXCsI, PACIIAPSIS
U yriyonsis e€, o0pasys MpoYHble MHOXKECTBEHHBIE CBSI3H.

[Tepexon K U3Yy4EHUIO TE€OMETPUH HA YIITYyOJIEHHOM YPOBHE MO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIWBHIYaTIbHBIX
o0pa3oBaTeNbHBIX NporpammMm, O0OecneyuTh YrayOn€HHOE M3yYyeHHUE TEOMETPUH  Kak
COCTaBIISIONIEH yaeOHOTO TpeameTa «MareMaTukay;

MOJITOTOBUTH OOYYAIOIIMXCS K IMPOJIOJDKEHUIO M3yYeHUS MAaTEMaTUKH C Y4ETOM BbhIOOpa
Oynymeit mpodeccun, obecrieunBasi TPEEMCTBEHHOCTh MEXYy OOIMM M TPO(ecCHOHATbHBIM
o0pa3zoBaHHEM.

Ha uzyuenue yue6HOro Kypca «'eoMeTpusi» Ha yriayOlEHHOM ypoBHE oTBoaAUTCs 204 vaca:
B 10 xmacce — 102 gaca (3 yaca B Henenio), B 11 kmacce — 102 yaca (3 yaca B Hezemio).

COJAEPKAHUE OBYYEHUS

10 KJIACC

IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHUSA cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTb, TPOCTpaHCTBO. loHsATHE
00 aKkCHOMaTHYeCKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosioxeHue MpsMBIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECS, NapaJlJIeIbHbIE U
cKpeluBaromuecs npsamsele. [IpusHaku ckpemuBaromuxcs npsameix. [lapamienbHOCTh NPAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE: IapajuICIIbHBIE IPSMBIE B IIPOCTPAHCTBE, MApaJUIEIbHOCTh TPEX
OpSMBIX, MApaJUIEIbHOCTh NpsAMOM M IIockocTH. [lapamuiensHO€ UM LEHTpAJIbBHOE
pOeKTHpOBaHue, n300paxenue ¢puryp. OCHOBHBIE CBOICTBA MapalljieIbHOIO MPOEKTUPOBAHMUS.
N3ob6paxenue ¢Guryp B napajuieabHON MPOEKIUU. YTIIbI C COHANIPABIEHHBIMH CTOPOHAMM, YTOJ
MEXIy NPSIMBIMH B NPOCTpaHCTBE. llapayienbHOCTH IMIIOCKOCTEN: NMapajuleabHbIE IIIOCKOCTH,
CBOICTBa MapaienbHbIX IIocKocTel. [Ipocreiimme npocTpaHCTBEHHBIE (PUTYpPhI HA TUIOCKOCTH:
TETpa’ap, NapajlICIECIUIIE], TIOCTPOCHUE CEYCHUN.

[lepneHUKyISApHOCTE IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, IIPSAMBIC IAapajUICIbHBIE W IEPHEHIUKYISPHBIE K IIIOCKOCTH, IPU3HAK
NEPIEHAUKYJIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON TUIOCKOCTH.
OproronansHOe NpoeKkTUpoBaHue. [lepneHAuKyIsap M HaAKIOHHBIE: PAacCTOSHUE OT TOYKU N0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.



[TeprieHANMKYASIPHOCTD TJIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH ABYX ITOCKOCTeil. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY HPSMOM U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IMHEWHBIN
yrosl JABYIpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpaHsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. Teopembl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHOrorpaHHuKH

Bupl MHOTOrpaHHHMKOB, pa3BEpPTKa MHOrorpanHuka. [Ipusma: n-yrosapHas npusma, npsamas
U HakJIOHHas Mpu3Mbl, OOKOBas M INOJHAs MOBEpXHOCTh npusMel. [lapamienenunen,
IPSAMOYTOJIBHBIMA IMapajulelIeNdIe] W ero cBoWcrBa. Kparyailluwe mnyTH Ha IIOBEPXHOCTH
MHOTOTrpaHHHKa. Teopema Oinepa. [IpocrpanctBeHHas teopema Iludaropa. IMupammma: n-
yrojipHasi NUpaMuIa, IpaBWiIbHAA U yceu€HHast mupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHei
IIpaBUJIbHOM npamubl. [IpaBuiibHBIE MHOTOTpaHHUKH: IPAaBHIIbHAs NpPHU3Ma M IIpaBUIIbHAs
nupamu/a, NpaBuibHas TpeyrojbHas HUpaMuia U IpaBUIIbHbIN TeTpasap, ky0. [Ipeacrasinenue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTa’dAp, NOAEKa3Ip U UKOCAIP.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yrisl. ITnomans 0oxoBoit
IOBEPXHOCTH U MOJHON MOBEPXHOCTHU MPSIMOI IPU3MBI, 11011 {b OCHOBaHUH, TEOpeMa 0 OOKOBOH
MOBEPXHOCTH TPsIMOI mpu3Mebl. [lmomans G0KOBOI MOBEPXHOCTH M TMOBEPXHOCTH MPABHIBHON
NApaMUJbl, TEOpPEMA O IUIOIAAN YCEUYEHHON TUPaMUIBbI.

CumMeTpusi B IpPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM TPABUIbHBIX MHOI'OTPAHHUKOB.
CummMerpusi B TpaBUIBHOM MHOTOIPAaHHUKE: CHMMETPHS Mapajulesienuneaa, CUMMETPHs
IIPABWJIBHBIX IPU3M, CHMMETPHS IIPABUIILHON MUPAMHU/IBL.

BexkTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IPOTHBOIIOJIOKHO HAIIPaBIIEHHbIE BEKTOpbI. PaBeHCTBO
BEKTOpPOB. [IeHCTBUA C BEKTOpAaMHU: CIIOKEHUE U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHO)KEHHE BEKTOpa Ha uncio. CBOMCTBaA clokeHusl BeKTOpoB. CBOICTBA YMHOKEHUS
BEKTOpa Ha 4Kci1o. [IonsTHE KOMIUTaHapHBIE BEKTOPHI. [ [pM3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamenenunena. TeopemMa O pas3IoKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. KoopaunaTsl BekTopa. CBs3b
MEXy KOOpJUHATaMHM BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJd MeXay BekTopamu. CKainspHOe
IIPOU3BEIEHUE BEKTOPOB.

11 KUIIACC

Tesa BpameHus

[TonsTHs: UMIMHIpPUYECKas TOBEPXHOCTh, KOHUYECKas IOBEPXHOCTb, Cdepuyeckas
MMOBEPXHOCTh, 00PA3yIONINE MTOBEpXHOCTEN. Tena BpaleHus : IIIHH]IP, KOHYC, yCEUEHHBIN KOHYC,
cthepa, map. Bzaumuoe pacnonoxenue chepbl M TUIOCKOCTH, KacaTesbHas TIIOCKOCTh K cdepe.
N300pakeHne Tes BpallleHus Ha TIIOCKOCTH. Pa3BépTka numnmuapa u konyca. Cummerpus chepbl
U 11apa.

O6bém. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOJIBHOTO
napajuienenunena u cieactBus u3 He€. OOBEM TpsIMONM W HAKJIOHHOM MPU3MBI, MIJIWHAPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U apoBOTr0 CETMEHTA.

KomOunanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B IWJIMHAD,
omnucaHHas okoyio IunHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u



chepsl ockocTrio. [IoHATHE MHOTOTpAaHHUKA, ONTMCAHHOTO OKOJI0 cephl, chephl, BIMCAHHOHN B
MHOTOT'PAaHHHK WJIH TEJIO BPAILICHHS.

[Tnomane MOBEPXHOCTH MWIWHApA, KOHYca, Iuiomans chepel u e€ yacteir. [logodue B
npoctpanctBe. OtHomeHHMe O00BEMOB, IUIOMAAECH MOBEPXHOCTEH MOAOOHBIX  (HUTYD.
[IpeoOpazoBanue momodusi, romoreTusi. Pemenue 3amad Ha IUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne cedyeHMH MHOIOIPDAaHHMKOB M Te€Jl BpALICHUSA: CEYEHUs LWIMHApA
(mapajuiebHO W MEPHEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (MapajjiesibHble OCHOBAaHHIO U
IPOXOJALINE Yepe3 BEpIIMHY), CEYEHMs IIapa, METOAbI IIOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METO]I BHYTPEHHETO IPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TUIOCKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

Bekrops! B mpoctpancTBe. Onepanuu HaJl BEKTOpaMu. BekTopHOE YMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXeHHs. lIpsMoyrombHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIM MeTOX MpH
pELICHUH T€OMETPUUYECKUX 3ajay.

JBu:KeHUS B IPOCTPAHCTBE

JBmwxkenuss npoctpanctBa. OroOpakeHus. J[BuxeHus u paseHcTBO Quryp. OOmume
CBOMCTBA JBW)KCHUH. Buapl IBM)KEHMI: NapajuIeIbHBIA IEPEHOC, LEHTPAIbHASI CUMMETpUS,
3epKajibHasi CHMMETPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeoGpazoBanust mogodus. [lpsmas u chepa
Ditnepa.

MJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YTJTYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEIO OBIIETO
OBPA30OBAHUSA

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UMLMU  O0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOro OOIIECTBA, MPEACTABIEHUE O MaTeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBIEHHUI, MpoIenyp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHWE B3aWMOJEHCTBOBATh C COLMAIBbHBIMM HMHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpuoTHYeCKoe BOCIIUTAHHUE!

c(hOpPMUPOBAHHOCTh POCCUNMCKON TPaKIaHCKON MICHTHYHOCTH, YBOKEHUS K MPOIIJIOMY U
HACTOALEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHUKEHMSIM POCCUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCMOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMUKH;

3) 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH U JAEATEIbHOCTHIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHUE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTMYECKOE BOCTIMTAHUE:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAsl 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3a/1ay, PEIICHUN, pacCyKICHHM, BOCIPUUMYHBOCTh K MaTEeMaTUYECKHUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,



5) puznveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSITh MATEMATHUECKUE 3HAHUS B UHTEpEcax 3J0POBOTO
u Oe3omacHOro o0Opa3a JXKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (30pOBOE
nuTaHue, COATAHCHPOBAHHBIN PEXKUM 3aHITHN U OTABIXA, peryisipHas (pu3ndeckas akTHBHOCTb ),
(bu3HYECKOE COBEPIICHCTBOBAHKE MTPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIBHON JIEATEILHOCTHIO,

6) Tpy10BO€E BOCIUTAHME:

TOTOBHOCTb K TPYIly, OCO3HAHHE IIECHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
npoecCHOHANBHOM AesITeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON M e€ MPHIIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearu3oBbIBaTh COOCTBEHHbIE
JKU3HECHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh DKOJOTUYECKOW KYJIbTYpbl, I[OHUMAHUE BIHUAHUSA COLMAIBHO-
SKOHOMHMYECKHUX TMPOILIECCOB HAa COCTOSHUE MPUPOAHON M COLMAIBHOM CpeIbl, OCO3HaHUE
100abHOTO XapaKTepa YKOJIOTUYECKUX MPoOieM, OpUEHTAIIHS Ha TPUMEHEHNUE MaTeMaTHUECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTU OKPY’KaloIel cpeibl, INTaHUPOBaHUE TOCTYIIKOB U OLEHKU
UX BO3MOXKHBIX TTOCJICJICTBUM JIJIsl OKPYXKAIOIEH CPEJIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIECTBEHHOW MPAKTUKH, MOHUMAHUE MaTEeMaTHYECKON HayKu Kak chepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANOB €€ Pa3BUTHUS M 3HAYMMOCTH Ul pPa3BUTUSA LIMBUIM3ALUU,
OBJIQJICHHE SI3bIKOM MATEMAaTHKUA U MaTeMaTH4YEeCKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYHIECTBJISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh HHINBUIYAIbHO U
B IpYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble ornueckue aecTBU:

BBISIBIIAT M XapaKTEPU30BaTh CYIIECTBCHHBIC TNPU3HAKA MaTEMaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYIUPOBATh OMPEASICHUS TOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBI TpHU3HAK KIAacCU(PUKALUUA, OCHOBAaHUSA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIC U
OTpHUIaTeNIbHbIE, eANHUYHBIC, YACTHBIE U 00IINE, YCIOBHBIE;

BBISIBIIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TPOTUBOpEYHS B (PaKTax,
JAHHBIX, HAONIOMCHHWSIX W  YTBEPKACHHSIX, TNpeajaraTh KPUTEPUU IS BBISIBICHUSA
3aKOHOMEPHOCTEN U POTUBOPEYUHIA;

JienaTh BBIBOJBI C MCIOJBb30BAaHWEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUEHHI [0 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTEeIbCTBA MATEMAaTUUECKUX YTBEPKACHUMN (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOAUTH TPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BBIOMPATH CITOCO0 pereHus yaeOHOoH 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJee MOAXOASAIMINN C YIETOM CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).



Ba3oBrble ucciaenoBareLCKUeE JeliCTBHA:

UCIIOJIB30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS, (POPMYINPOBATH
BOTIPOCHI, (UKCUPYIOIIME NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JAaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIIHI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTQHOBJICHUIO OCOOCHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHMS, MPOLECCA, BBIABICHUIO
3aBUCUMOCTEH MEX ]y 00BEKTaMH, SIBICHUSMU, IPOLIECCaMU;

CaMOCTOATENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJBI 110 pe3ybTaTaM MPOBEIEHHOIO
HaOJII0I€HUS, UCCIIEIOBAHMs], OLIEHUBATh JIOCTOBEPHOCTh IOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IEHHI;

IIPOrHO3UPOBATh BO3MOYXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BbIIBUTaTh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmanmeii:

BBISBIIATh Je€(PUIMUTH MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BOIPOC U JJIS
peLIeHus 3a]a4H;

BbIOMpaTh MHPOPMALMIO W3 MCTOYHUKOB  PA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATh,
CHUCTEMaTU3UpOBaTb M HHTEPIPETUPOBaTh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBICHMUS;

CTPYKTYPHUPOBATh HH(POPMAIIHIO, IPEJICTABIIATE €€ B PA3INYHBIX (POPMaX, HIUTFOCTPUPOBATH
rpaduyecku;

OLICHMBAaTh HAAE&KHOCTh MHGOPMAlMM 1O CaMOCTOSTENbHO  CHOPMYIHMPOBAHHBIM
KPUTEPHUSM.

KoMMyHuKaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIC e CTBUS

Oo0menne:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISIMHU
oO0IIeHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCBMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y pELIeHHs 3a/1aul, KOMMEHTHPOBATh MOJTYYEHHbIN PE3yIbTaT;

B XOJie OOCYXJEHMsI 3a/aBaTh BOIPOCHI MO CYHIECTBY 00CYX/1aeMOH TeMbl, MpoOIeMBbl,
pemaeMoil 3a1ayu, BBICKA3bIBATh WJEH, HAIIEJICHHbIE HAa MOMCK PELIeHHs], COMOCTaBIsATh CBOU
CYXKICHHS C CY)KJIEHUSMHU JIPYIMX YYacTHHUKOB JAMAaiora, oOHapyXUBaTh pa3jiMuude U CXOJACTBO
MO3ULIMH, B KOPPEKTHOU opme (HopMyTHpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHHUS;

IPEJCTaBIISITh PE3YJAbTaThl PEUICHMs 3aJauyM, DKCIEPUMEHTA, HCCIEIOBAaHUS, IMPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (POpPMAT BBHICTYIUICHHS € YUETOM 3aj1ay MPE3EeHTALNU U 0COOEHHOCTEN
ayJIUTOpHUH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHHsS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOI MH(POPMALIUH.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU IO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEpIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TPOIIECCOB, HUX pE3ydbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLECCA U PE3YIIbTATa PEIICHN MaTEMaTUYECKOH 3aa4u;



NOPEIBUAETh TPYJHOCTH, KOTOpbIE MOT'YT BO3HHMKHYTh NPH PEIIEHUH 3aa4d, BHOCUTh
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTaTa IIETTU U YCIOBUSAM, OOBSCHATH IPUUUHBI TOCTHKEHUS
WIA HEAOCTIKEHHS pe3yJbTaTOB JIEATEIbHOCTH, HAaXOIUTh OMIMOKY, JaBaTbh OICHKY
IpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIAHOW M MHIUBUIYaJIbHON pabOThI IpU
pelieHMH y4eOHBIX 3ajad, IPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpeneniaTh BHIAbI padoT, JOrOBApHBATHCSA, OOCYXKIATh
MIPOILIeCC U PE3ybTaT paboThl, 00001IaTh MHEHHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOO YAaCTh pa0OTHI M KOOPAWHUPOBATH CBOH ICHCTBHS C IPYTHMHU
YJIeHAMU KOMaHbl, OLIEHWBAaTh KAayeCTBO CBOEr0 BKJaja B OOLIMH MHPOXYKT MO KPHUTEPHSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

NPEJMETHBIE PE3YJIbTATbBI
K konmy 10 kinacca o0yyaronuiicss Hay4uTCs:
e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH IMOHATHAMHU CTEPEOMETPUH TIPH PEIICHUU 33134 U
IIPOBEICHUN MaTEMATUYECKUX PACCYKICHU;

® [PUMEHATh AKCHOMBI CTEPEOMETPUU U CJIEJICTBUS U3 HHUX IpU pELICHUU

reOMEeTPUUECKUX 3a/1a4;
e Kjaccu(UUUpPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXKAY
NPSMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMOH U IJIOCKOCTHIO;

e CcBOOOJIHO OTIEPHPOBATH TOHSATHIMH, CBI3aHHBIMH C MHOTOT'paHHUKAMU;

e CcBOOONHO pacro3HaBaTb OCHOBHBIE BHJBI MHOTOIPAaHHHKOB (TIpU3Ma, MHpaMuUa,
HOpSMOYTOJIbHBIN Mapasienenunes, Kyo);

e Kjaccu(UUIUpPOBaTh MHOTOIPAaHHHUKH, BEIOMPAsi OCHOBAHHUS ISl KIIaCCU(PHUKAIINH;

e CcBOOOJHO ONEpUPOBATh MOHATHSAMHU, CBSI3aHHBIMH C CEYEHHEM MHOTIOTPaHHUKOB
IJIOCKOCTBIO;

e  BHINOJHATH MAPAILIENIEHOE, IICHTPAILHOE U OPTOTOHAILHOE MTPOEKTUpOBaHKUEe (HUTYp Ha
TUTOCKOCTB, BBITIOJHSTH N300paKeHHs (GUTYp Ha MIIOCKOCTH;

® CTPOWTH CEYCHHS] MHOTOTPAaHHUKOB Pa3IMYHBIMH METOJAaMH, BBIOJIHATH (BBIHOCHBIC)
IUIOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y;

® BBUMCIATH IUIOMIATM TOBEPXHOCTEH MHOTOTPAaHHHKOB (MpH3Ma, TMHpaMHIA),
reOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMyI;

e CcBOOOJHO ONEPUPOBATH MOHATHSAMH: CHUMMETpPHUS B IPOCTPAHCTBE, LEHTP, OCb H

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (UTYPBI;
e cBOOOJHO OINEPUPOBATH MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAWHATaM B
IPOCTPAHCTBE;

®  BBIIIOJHATH ,Z[GI\/JICTBI/ISI Haa BCKTOpaMU;



pemaTh 3aJayd Ha J0Ka3aTelbCTBO MAaTEMaTHUYECKUX OTHOIICHUNH W HaXOXKICHHE
FEOMETPUUECKUX  BEJIMYMH, TPUMEHSA H3BECTHBIE METOAbl MpPHU  PEIICHUU
MaTeMaTUYECKUX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

MPUMEHSTH MIPOCTEHIINE MPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1ay;

U3BJIEKATh, IPEOOPA30BBIBATH U HHTEPIPETUPOBATH HH(GOPMAIIUIO O TPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

IIPUMEHSTDH MOJIyYEHHBIC 3HAHUS Ha MPAKTUKE: CPABHUBATh U aHAIU3UPOBAThH peallbHbIE
CUTyallMd, TPUMEHSATh W3Y4YCHHBbIE TMOHATHS B TMPOLIECCE TIOMCKA PEIICHUS
MaTeMaTHYeCKu c(HOpMyITUPOBAHHON MPOOIEMbI, MOJCTUPOBATh PEANbHBIE CUTYalluu
Ha $S3bIKE TEOMETPHH, HCCIEA0BaTh IOCTPOCHHBIE MOJIEIH C HCIOJIb30BAHUEM
FEOMETPUUECKUX MTOHITHH U TEOpeM, armapara alreOpspl, penath NpakTUYECKUe 3a/1a4H,
CBSI3aHHBIE C HAXOXKICHHEM F€OMETPHUECKHUX BEITHUNH;

UMETh NMPEACTABIECHUS 00 OCHOBHBIX dTamax pa3BUTHs FT€OMETPHUH KaK COCTaBHOW 4acTU
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:

CBOOO/IHO OIEpPHUPOBATh MOHATHAMH, CBA3aHHBIMU C LIWIMHAPHYECKOH, KOHUYECKOW U
ceprueckoil MOBEPXHOCTSIMHU, OOBSICHATH CHOCOOBI IOTyYCHUS;

OIIEPUPOBAThH TOHITUSIMHU, CBS3aHHBIMH C TEJIAMH BPAIICHUS: IWJIMHIPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Teja BpalleHus (LMIMHAP, KOHYC, cdepa U 1map) U 0OBACHIATH CIIOCOOBI
TIOJTyYCHUS TeJl BPAIICHUS;

KJIacCU(UITUPOBATh B3aUMHOE PACIIOJIOKEHHE CEephl U TNIOCKOCTH;

BBIYUCIISITh BEITMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TeNl BPALICHUs, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpallleHHs, TEOMETPHUUECKUX TeNl C
npUMeHeHHeM (opMyII;

CBOOOJTHO OMEpUPOBATh MOHATUSMH, CBSI3aHHBIMH C KOMOMHALMSAMU TeNl BPALICHUS U
MHOT'OI'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAaHHBIA OKOJO chepsl,
cdepa, BMcaHHass B MHOTOI'PAaHHUK UJIH TEJIO BPAILEHUS;

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOIMIAIMH MTOBEPXHOCTEH U 00bEMaMH 1MOTOOHBIX
TeI;

n300pakaTh HU3y4yaeMmble (UTYpbl, BBIMOJHATH (BHIHOCHBIE) IUIOCKHE YEPTEXKH U3
PHCYHKOB IIPOCTBIX O0BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CECUCHHS TEIl
BpALICHHUS;

U3BJIEKaTh, HHTEPIPETUPOBATD U TPEOOPa30BBIBATH HH(POPMAITUIO O IIPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MpenCcTaBICHHYIO Ha YepTeKaX U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIEpalli HAJl BEKTOPaMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBON CHCTEME KOOPIMHAT;

pematb TeOMETPUYECKHE 3a/ayd Ha BBIYMCICHHE YIJIOB MEXIY MNPSAMBIMH U
IUTOCKOCTSIMH, BBIYMCIICHHE PACCTOSHHHA OT TOYKH IO IUIOCKOCTH, B II€JIOM, Ha
PUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia ITPH PEIICHHH;



CBOOOJHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C IBUYKEHUEM B TPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHI,

BBIMOJHATh M300paXKeHHUsS MHOTOTPAHHUKOB M TeNl BpallleHUs MpH MMapajiebHOM
NepeHoce, EHTPAIbHON CUMMETpPUH, 3epKajIbHOH CUMMETPUHU, MIPH MOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHus MOI00US;

CTPOUTH CEYEHHSI MHOTOI'PaHHUKOB U TEJl BPALCHUS: CEYEHUS LIUIMHAPA (TapajlieIbHO
U TIEPIICHANKYIISIPHO OCH), CEYCHHSI KOHYyca (apauieIbHbIe OCHOBAHUIO U TIPOXOISIIIHE
yepes BEepIIMHY), CEYCHHUSI 11apa;

UCIIOJIb30BAaTh METObl MOCTPOEHUSI CEUEHUI: METOJ CJEI0OB, METOJ BHYTPEHHETO
MIPOSKTUPOBAHUS, METO/]T IEPEHOCA CEKYIICH MIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

NPUMCHSTh TEOMETpHUYSCKHE (aKThl JUISI PEIICHUS CTEPEOMETPUYCCKUX 3ajad,
MPEIOIaraolIuX HECKOJBKO IIaroB PelIeHUs, €Clid yCIOBUS MPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMme;

pemath 3aJa4d Ha JIOKa3aTeIhCTBO MATEMAaTHYCCKHMX OTHONICHUA W HaXOXKICHHE
FeOMETPUUYECKUX BEIUYUH;

MPUMEHSTH IPOTPAMMHBIE CPEJICTBA U ICKTPOHHO-KOMMYHHUKAIIIOHHBIC CHCTEMBI TIPU
pEIlIeHUU CTEPEOMETPUIECKHX 33/1aY;

NPUMEHSTh T[OJYYCHHbIE 3HAHUS HA TPAaKTHKE: CpPaBHUBATh, AHAIM3UPOBATH U
OIICHUBATh peajbHbIe CUTYAINH, IPUMEHSATh U3yUCHHBIC MOHSATHUS, TEOPEMBI, CBOHCTBA
B IIpollecce TMOWCKAa pEeIIeHUS MaTeMaTH4ecKu CHOopMyIHpOBAHHONW MPOOIEMBI,
MOJIETTMPOBATh pealbHbIE CHUTYaIlMH HA S3bIKE TEOMETPHUH, UCCIIEI0BATh MOCTPOCHHbBIE
MOJIEJIM C UCIOJB30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara anreopsl,
penIaTh MPaKTUIECKHE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM IeOMETPHUICCKIX BEeITUYNH;
UMETH MPEACTABIICHUS 00 OCHOBHBIX dTaNax pPa3BUTHS FT€OMETPUH KaK COCTAaBHOM 9acTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne
n/
n

HaumenoBanue
pasgeqnoB U TeM  Bceer
MporpaMmMbl 0

KoanuecTBo yacos DJIeKTPOHHbIE

(uudgposrbie)
o0pa3oBaTe/ibH

Kourpoabnbl  IIpakTHyecku

e padoThl e padoThI

ble pecypchbl

Bsenenue B
A 23 1
CTEPEOMETPHUIO

Bzanmuoe
pacmoiokKeHnue
HpHMBIX B
MPOCTPAHCTBE

[TapannensHOCTH
MPSIMBIX

TJIOCKOCTEM B
MIPOCTPAHCTBE




[lepnenqukymnspHoc

Tb HpHMHX
IJIOCKOCTEN
MPOCTPAHCTBE

u
B

25

VYTriabl ¥ paccTosIHUA

MHororpaHHuKu

16

Bexropsl
IIPOCTPAHCTBE

[ToBTOpEHME,
000011eHNE
CHCTEMAaTHU3alHs
3HAHHUH

OBIIEE KOJIMYECTBO
YACOB
[TPOT'PAMME

I10

12

102 6

11 KIIACC

Ne
n/n

HaumenoBanue
pa3aeioB U TeM
NPOrpaMMsbl

AHanutnyeckas
reomMeTpus

KoJsnuyecTBo 4acoB

Bcero

15

KonTtpoabHubie
padoThI

IIpakTH4eckune
padoThI

DJIEeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTte/ibHbIE

pecypcbl

[ToBTOpEHME,
o0o0menne U
cUCTEeMaTH3aIus
3HAHUU

15

O0BéM
MHOTOTpaHHHKA

Tena BpameHus

17

24

ITnomamu
MMOBEPXHOCTH W
00BEMEI
KPYTIJIBIX TEl

JBroxeHus

[ToBTOpEHME,
o0o0IIeHre U
CHCTEMAaTHU3alHs
3HaHUH

17




OBILIEE
KOJIMYECTBO
YACOB 1o
[IPOT'PAMME

102 8

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/ Tema ypoka
n

KoanuecTBo 4acoB

Kourpoan
Bce P

ro

HbIe
padoThI

IIpakT4ec
KHe padoThl

Jara
HU3Yy4YeH
us

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBarteib
HbIe pecypchl

OcHoBHBIE
npaBuiIa
M300pakKeHUsT Ha
pPUCYHKE
TUIOCKOCTH,
napayuienbHbIX
MPSIMBIX
(oTpe3koB),
CepeIHBI
oTpe3Ka

Ilonsitus

CTePEOMETPHH:

TOYKa,  TpsiMas,
TJIOCKOCTD,
MIPOCTPAHCTBO.
OcHoOBHBIE
MpaBuIia

2 M300pakeHusT Ha
pUCYHKE
TJIOCKOCTH,
MapauIeTIbHBIX
MIPSIMBIX
(oTpe3koB),
CepeHbBI
oTpe3Ka

1

ITonsarus:
3 MepeceKaroIINecs
IUIOCKOCTH,

1




IepeceKaroIuecs
npsmasi u
IJIOCKOCT;
MOJIYIPOCTPAHCTB
0

ITonsarus:
MepeceKarumecs
IUIOCKOCTH,
MepeceKaronmecs
npsmast u
IUIOCKOCTB;
MOJIYIIPOCTPAHCTB
0

MHOrorpaHHUKH,
Hn300pakeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHH 1
BIX dburyp,
HECYIIECTBYIOIIN

X 00BEKTOB
MHoOrorpaHHukKH,
n300pakeHne
MPOCTEUIINX
MPOCTPAHCTBEHH 1
BIX duryp,
HECYIIECTBYIOIIN

X 00BEKTOB

AKCHOMBI
CTEPEOMETPUU U
MEepBbIC
CIICJICTBHUS U3 HUX

AKCHOMBEI
CTEPEOMETPUU U
MEepBbIC
CJIEZICTBUS U3 HAX

AKCHOMBI
CTEPEOMETPUU U
TIepPBBIC

CJIECTBUSI 3 1
HUX. Crioco0b1
3a/laHusl TPSMBIX

M TIJIOCKOCTEH B




MIPOCTPAHCTBE.
O06o3HayeHUs
MIPSIMBIX 51
IUIOCKOCTEH

10

11

12

N3o6pakenue
CEYCHUI
nUpaMubl, Kyba
u MPU3MBIL,
KOTOpBIE
MPOXOJAT  4Yepe3
ux pEdpa.
N3obpaxenue
nepecedeHust
MTOJTY9E€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MTOCTPOCHHBIX
CEUYECHMIT
pa3HbIMU
[[BETaMU

N306paxenue
CEUYCHUI
NUpaMubl, Kyba
u IIPU3MBI,
KOTOpBIE
MPOXOJAT 4epe3
ux péopa.
N306paxenue
nepeceyeHust
MIOJIyYE€HHBIX
IIJIOCKOCTEMN.
PackpamnBanue
IIOCTPOEHHBIX
CEYECHMI
pa3HbIMHU
1[BETaMU

N3o0pakenue
CEUYCHUI
MUpaMUIbl, Kyoda
" TIPU3MBEI,
KOTOpBIE
MPOXOAAT  4epes3




13

ux pEodpa.
N3o0pakenue
MepPECCUCHUS
MOJIy4E€HHBIX
IIJIOCKOCTEM.
PackpaimiBanue
MIOCTPOCHHBIX
CEUYEHUI
pa3HBIMHU
[[BETaMH

N3obpaxenue
CEUYEeHMIT
nupamMuipl, Kyba
" MIPHU3MBIL,
KOTOpBIC
MPOXOJIAT  4Yepe3
ux pEdpa.
N3obpaxenue
nepeceyeHust
MOJIY4E€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MTOCTPOCHHBIX
CEYECHMI
pa3HBIMHU
[[BETaMHU

14

Meton CIIENIOB
JUTSL  TIOCTPOCHMUSI
ceueHnu

15

MeTton CIICZIOB
JUIL  TTIOCTPOCHUS
CEUYCHU.
CsoiicTBa
NepeceyeHui
MPSIMBIX Hu
MIOCKOCTEH

16

Meton CIIENIOB
JUTSL  TIOCTPOCHMSI
CCUCHHIH.
CBoiicTBa
MepeceueHU




HpHMbIX nu
IJIOCKOCTEN

[Toctpoenue

CEYCHUI B
nupampzie, Kyoe
o TpéM TOYKaM

17 Ha pEbpax.
Co3pnanue
BBIHOCHBIX
yepTexen u
3auCh 11aroB
MIOCTPOEHUS
ITocTpoenue
CEUYECHMIT B
nupamuie, Kyoe
o TpEM TOYKAM

18 Ha péOpax.
Coznanue
BBIHOCHBIX
yepTexen u
3anuch 1aroB
MIOCTPOEHUS
[TocTpoenne
CEYECHMI B
nupamuae, Kyoe
o TPEM TOYKAM

19 Ha péopax.
Coznanune
BBIHOCHBIX
yeprexen u
3aMuch 1aroB
MTOCTPOEHUS
ITocTpoenue
CEUYCHUI B
nupampze, Kyoe
mo TpPEM TOYKAM

20 Ha péOpax.
Co3pnanue
BBIHOCHBIX
yeprexen u
3aMuch 11aroB

MOCTPOEHUS




21

22

IToBTOpeHUnE
IUTAHUMETPUHU:
Teopema 0
MIPONOPLUUOHAIBH
BIX OTpE3Kax.
ITomobOue
TPEYrOJIbHUKOB

[ToBTOpEeHUE
IJIAHUMETPUU:
Teopema
MeHenas.
PacueTtsl B
CCUCHMSX Ha
BBIHOCHBIX
yepTexax.
Hcropus
pa3BUTHS
IJIAHUMETPUU U
CTEpEOMETPUU

23

KoHntposbHas
paborta

" AKCHOMBI
CTEPEOMETPUH.
Ceuenns"

24

B3anmuoe
pacIoyioKeHue
MIPSIMBIX B
IIPOCTPAHCTBE.
CkpenuBaronyec
o IpsIMBIE.
[Ipu3naku
CKPEILMBAOIINXC
s MPSIMBIX.
[TapamensHbie
psiMbIE B
IIPOCTPAHCTBE

25

Teopema 0
CYILIECTBOBAHUH U
€IMHCTBEHHOCTH
IpsAMOI
NapajuIeIbHON
JAHHON IIpsIMOY,




26

MPOXOIALLIEH
yepe3 TOYKY
MPOCTPAHCTBA U
HE Jexalieyd Ha
JTAHHOU TIPSIMOM.
Jlemma 0
MepeCceueHU
napajuieIbHbIX
MIPSIMBIX
IUIOCKOCTBIO

[TapannensHOCTH
Tpex MPSMBIX.
Teopema o Tpéx
napajuIeIbHbIX
MPSIMBIX.
Teopema 0
CKPELIMBAOIINXC
s IPSMBIX

27

28

[TapamensHoE
IIPOEKTUPOBAHHUE.
OcHoBHbIE
CBOMCTBA
[apajIeIbHOTO
IIPOEKTUPOBAHMSI.
N300pakenue
pa3HbIX QUTYp B
NapajuIeIbHON
MIPOEKIINU
HentpanbHas
MIPOEKLHUA. YTOI C
COHAITPaBJIEHHBIM
u CTOPOHAMHU.
VYron MEXIY
MPSIMBIMU

29

3amaun Ha
JI0KA3aTeJILCTBO U
HCCIIE0BaHNE,
CBSI3aHHbBIE c
PacIoJIOKEHUEM
MIPSIMBIX B
MIPOCTPAHCTBE




30

[TonsTus:
[1apaJuIeIbHOCTh
IpsAMON u
IIJIOCKOCTH B
MIPOCTPAHCTBE.
[Tpusnak
MapajuieIbHOCTH
IpsAMON u
IIJIOCKOCTH.
CsaoiicTBa
MapaJuIeIbHOCTH
MpSAMOit u
IIJIOCKOCTH

31

32

I'eomerpuueckue
3a71a4u Ha
BBIYMCIICHHE U
JI0Ka3aTelIbCTBO,
CBSA3aHHbIE c
napajuieJIbHOCTh
10 OpsIMBIX WU
IJTOCKOCTEM B
MPOCTPAHCTBE

ITocTpoenue
CEYCHMUH,
MIPOXOAAIIETO
4yepe3s  JIaHHYIO
MPSIMYIO Ha
yepTexke u
MapajuIeIbHOT O
JAPYrov IpsIMOM.
Pacuér
OTHOLIEHUN

33

[TapamnensHas
MIPOEKLINA,
MIPUMEHEHHE IS
IIOCTPOEHHUS
ceueHHl Kkyba
napaiesienuIe,
a. CaolicTBa
napaiesienune|
a U IIPU3MBI




34

[TapamiensHbie
IUIOCKOCTH.
[Ipu3naku
MapajieIbHOCTH
JIBYX TJIOCKOCTEM

35

Teopema 0
MapajyIEIbHOCTH
Hu
€IMHCTBEHHOCTH
IUIOCKOCTH,
MPOXOSIICH
yepe3 TOYKY, HE
MPUHAJICIKALLYIO
JTAaHHOM
IUIOCKOCTH H
CJICJICTBUS U3 HEE

36

37

CsoiicTBa
napajuieIbHbIX
IUIOCKOCTEIHA: 0
MapajuieTbHOCTH
MIPSIMBIX
MepEeCceUeHUs] IpU
MepeceueH
JBYX
napajuieIbHbIX
IUIOCKOCTEH
TpeThen

CBoiicTBa
napayuienbHbIX
IUIOCKOCTEH: 00
OTpe3Kax
napajuieIbHbIX
MPSIMBIX,
3aKJII0OYEHHBIX
MEXIY
napayuienbHbIMU
IUIOCKOCTSIMH; O
MepeceyeHn
NpSAMON € JIByMs
napajuieTbHBIMU
IUIOCKOCTSIMH




38

IToBTOpEHuUE:
TeopeMa
[Tudaropa Ha
IJIOCKOCTH

39

IToBTOpEHuUE:
TPUTOHOMETPUSI
IIPSIMOYT'OJIBHOTO
TPEYroJbHUKA

40

CoiicTtBa kyba u
IPSIMOYTOJIBHOTO
napasuleIenues
a

41

Brruucnenue
JUIMH OTPE3KOB B
KyOe u
MPAMOYTOJIbHOM
MapaJieenuIe
e

42

[lepnenukynsapH
OCTb MPSIMOH H
IIJIOCKOCTH.
[Ipu3nak
MEPIEH JUKYIISPH
OCTH IpsMOH H
IIJIOCKOCTH

43

44

[Iepnenpukymnsapa
OCTb MPSIMOH H
IIJIOCKOCTH.
IIpusnax
MEPIEHIUKYIISIPH
OCTH IIpsIMOH U
IJIOCKOCTH

Teopema 0
CYILIECTBOBAHUU U
€IMHCTBEHHOCTH
IIPsIMOH,
MPOXOISAIIEH
yepes TOUYKY
MpOCTpPaHCTBA U
MEePIECHANKYISIPH
Ol K TIJIOCKOCTH




45

IImockoctu u
MepHeHUKYISIPH
bI€ UM TIPSIMbIE B
MHOT'OTPaHHUKAX

46

IImockoctu u
IEPIEH UK YIAPH
bIC UM HpSIMLIe B
MHOT'OTPaHHUKAX

47

IIepnenqukysmsap
u HAaKJIOHHAs.
[TocTpoenne
MIEpIEeHIUKYIIApa
U3 TOYKM Ha
IPSIMYIO

48

[lepnenukymsap
u HAaKJIOHHAs.
[TocTpoenne
IIEPIIEHIUKYJIApa
U3 TOYKM  Ha
IPSIMYIO

49

Teopema o Tpéx
MEePIIEeHIUKYIISIpa
X (mpsmas wu
oOpartHas)

50

Teopema o Tpéx
NEePICHIUKYIISpa
X (mpsmas wu
oOpatHas)

51

52

VYron MEXIY
CKPEITUBAIOIINM
WCS TIPSMBIMHU
ITouck
NepHeHIUKYISIPH
BIX TPSIMBIX C
IIOMOIIILIO
MepPIEHIUKYISIPH
BIX MJIOCKOCTEH

53

OpToroHajibHOE
MIPOEKTUPOBAHHE

54

ITocTpoenue
CeueHWii  KyoOa,
IIPU3MEI,




IIPaBUJILHON
MUPAMU/IBI c
IIOMOUIBIO
OpTOrOHAJILHOU
MPOEKLUU

55

56

57

ITocTpoenue
ceueHWii  KyoOa,
MIPU3MBI,
MPaBUIbHON
MAPaMUJIBI c
MIOMOIIBIO
OpTOrOHAJILHOU
MIPOEKLINU
Cummerpus B
MIPOCTPAHCTBE
OTHOCUTEIIbHO
IIJIOCKOCTH.
[Inockoctn
CUMMETPUH B
MHOTOTpaHHUKAX

IIpusnax
MEPIEHUKYISIPH
OCTH IIpSIMOH H
IJIOCKOCTH  KakK
CIIECTBUE
CUMMETPUU

58

[IpaBunpHbIE
MHOT'OTPaHHUKH.
Pacuér
paccTossHUM  OT
TOYKHU 10
IIJIOCKOCTH

59

[IpaBunpHbIE
MHOT'OTPaHHUKH.
Pacuér
paccTossHUl  OT
TOYKH 10
IIJIOCKOCTH

60

Crioco0b1

OITYCTHTb

MEPIEHAUKYIISAPBI
CUMMETPHUS,




CABUI TOYKH IIO
NapajuIeIbHON
IpsAMON

61

CaBur o
HelapajuleIbHON
IIPSIMOH, 1
U3MEHEHNE
paccTosHu

62

KontposbHas

pabora

"B3aumnoe
pacIoiokKEHNE 1
MPSMBIX

IJIOCKOCTEH B
npoctpaHctae"

63

64

65

[ToBTOpEHME:

yroua MEXIY
IPSIMBIMU Ha
IJIOCKOCTH,
Tpuronomerpus B 1
IIPOU3BOJILHOM
TPECYTrOJIbHUKC,
Teopema

KOCHHYCOB
IToBTOpEHME:

yromn MEXKILY
CKPEIIMBAIOIINM 1
HuciaA MNIpsAMBIMU B
IIPOCTPAHCTBE

I'eomerpuueckue
METOBbI
BBIYMCIICHHS YIJIa
MEXIy NPSIMBIMA
B
MHOT'OTPAaHHUKAX

66

JIByrpaHHbIi
yroi. CBOWCTBO

nuHeNHbIX yrioB 1
JBYTPaHHOT'O

yria

67

Ilepnenqukymnsapa
bI€  IUIOCKOCTH.




CBoiicTBa
B3aHMMHO
MepHEHIUKYISIPH
BIX IJIOCKOCTEH

68

69

IIpusnax
MepHeHIUKYISIPH
OCTH TIJIOCKOCTEH;
TeopeMa 0
MpAMOit
MepeceueHust
JBYX IJIOCKOCTEH
NepHEeHIUKYISIPH
BIX TpeThen
IUIOCKOCTH

[IpsiMoyTonbHBIMA
napajuieIeuIe/;
KyO; H3MepeHus,
CBOMCTBa
MIPSMOYTOJIBHOTO
napajuieJIenumne;|
a

70

Teopema 0
JUaroHajau
MPSIMOYTOJILHOTO
napajuiesienunesa
a U CJeJCTBUE U3
HEeE

71

72

CrepeomeTpuuec
KHe n
IMPUKIIAAHBIC
3ajJauu,
CBSI3aHHbBIE co
B3aMMHBIM
pacroyiokeHueM
TPSIMBIX u
TUTOCKOCTH

IToBTOpEHME:
CKpELIUBAIOIINEC
s HpsIMBIE,
napajijIeJIbHbIE
IJIOCKOCTH B




73

74

75

CTaHIapTHBIX
MHOT'OTpaHHUKAX
[Tapa
napajuieIbHbIX
IUIOCKOCTEHl  Ha
CKPEIIUBAIOIINXC
i MPSIMBIX,
paccTosiHue
MEXIY
CKPEITUBAIOIINM
HCsS TPSMBIMA B
MIPOCTHIX
CUTYaIHUIX

Paccrosnue ot
TOYKH bi (o)
IUIOCKOCTH,
pacctosiHue  OT
IpsAMON hily]
IUIOCKOCTH
Breraucnenue
paccTosHUI
MEKITY
CKPEIIMBAIOIINM
HCS TPSAMBIMH C
IIOMOIIIBIO
MEePIECHANKYISIPH
O TIJIOCKOCTHU

76

77

TpéxrpanHsii
yroix,
HEpaBeHCTBa s
TPEXTPAHHBIX
yriaosB. Teopema
[Tudaropa,
TEOPEMBI
KOCHUHYCOB u
CHUHYCOB JUIs
TPEXTPAHHOIO
yria

OneMeHTbI
chepuueckoit
TE€OMETPHH:




78

79

80

81

82

83

reoJIe3NYECKUe
JIMHUY Ha 3eMiIe

KonTposnbnas
pabora "Yruel u
paccrosiHus"

CucremaTu3aius
3HAHHUH

"MHororpaHHUK
H €TO DJICMEHTHI"

[Tupamuna. Bumbl
MUpaMHULI.
IIpaBunbHas
nupamuzia
[Ipusma. Ilpsmas
u HaKJIOHHAs
IIPU3MBI.
IIpaBunbHas
Ipu3Ma

[Ipssmont
napajuieJIenuIe,
MIPSAMOYTOJIbHBIN
napajuieIIenuIe,
KyO

Beinykiisie
MHOT'OTPaHHUKH.
Teopema Ditniepa

84

Beimykiieie
MHOT'OTPaHHUKH.
Teopema Diinepa.
IIpaBunbHBIE W
IIOJIyTIPABUIIbHBIE
MHOTOTpaHHUKHU

85

KoHntponbHas
pabota
"MHOrorpaHHMKu

86

[TonsiTue BexkTopa
Ha TUIOCKOCTHU U B
MPOCTPAHCTBE

87

CymMmma BEKTOPOB




88

89

90

Paznoctn
BEKTOpPOB

[IpaBuio
napajuiesienunes
a

VYMHOXeHHE
BEKTOpa Ha YHCIIO

91

92

Paznoxenue

BEKTOpa o
Oazucy TpEX
BEKTOPOB, HE
JISKAIIIX B
OJTHOM TTOCKOCTH

CkansipHoe
MIPOU3BEICHUE

93

Brraucnenue
yria MEXIY
BEKTOpaMu B
MPOCTPAHCTBE

94

95

96

[Ipocreiimme
3a/1a4M C
BEKTOPaMH

IIpocreiimue
3a1a4u C
BEKTOPaMH
IIpocreiimue
3a1a4u C
BEKTOPAMHU

97

[Ipocreitmme
3a/1a41 C
BEKTOPaMHU

98

99

O0600meHne u
CHUCTEMAaTH3aIUs
3HAHUH

O06006111EH1E u
cucTeMaTu3alus
3HAHUH

100

Htorosas
KOHTPOJIbHASI
pabora




101

Htorosas
KOHTPOJIbHAS
pabora

102

O06006111eH1E u
cucreMarmni3anuia
3HAHUH

OBIIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

1

102

11 KJIIACC

Ne

n/
n

Tema ypoka

IToBTOpEHUE
TEMBI
"KoopauHnaTs!
BEKTOpa Ha
IUIOCKOCTH U B
npocrpaHcrae”

IToBTOpEeHUE
TEMBI
"CxkanspHoe
MIPOU3BEICHNE
BEKTOPOB"

IToBTOpeHUnE
TEMBI
"Brrancnenue
yriia MEXIY
BEKTOpaMH B
IpocTpaHcTBe"

IToBTOpeHUnE
TEMBI
"VpaBHeHHe
MPSAMOW,
MPOXOSAIIEH
yepes JIBE
TOYKHU"

KoanuyecTBO 4acoB

Bce
ro

KonTpoasu
ble padoThI

IIpakT4ec
KHe padoThl

Jlara
HU3yYeH
us

JJIeKTPOHHbIE
nu(ppoBbIe
oOpa3oBareJib
HbI€ pecypchl




YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IJI0CKOCTH B
OTpe3Kax

YpaBHeHue
IJIOCKOCTH,
HOpMaJb,
ypaBHEHUE
TJIOCKOCTH B
OTpe3Kax

Bekropnoe
MIPOU3BE/ICHUE

JInneinsie
HEpPaBEHCTBA,
JIMHEHHOE
MpOrpaMMHupoOBa
HHE

JInneiHnie
HEpPaBEHCTBA,
JIMHEHHOE
MporpaMMupoBa
HHUE

10

AHannTHdeckue
METOABI pacuéTa
yria MEKTY
MPSIMBIMU B
MHOTOTpaHHUKA
X

11

12

AHaJIUTUYECKHE
METOABI pacuéra
yria MEXKTY
IUIOCKOCTSIMU B
MHOTOT'paHHUKA
X

dopmyna
paccTosHusl  OT
TOYKH pity]
ILUIOCKOCTH B
KOOpJAMHATAX




13

Haxoxnenue
paccTossHUl  OT
TOYKHU pity]
IIJIOCKOCTH B
KyOe

14

Haxoxnenue
paccTossHUl  OT
TOYKHU 10
IIJIOCKOCTH B
MpaBUILHON
nupamujie

15

KoHntposbHas
paborta
"AHanmuTUYECKa
st reometpus”

16

Ceuenus
MHOTOTPaHHHUKO
B: CTaHJapTHBIC
MHOTOI'PaHHUKH

17

Ceuenus
MHOTOTPaHHHUKO
B: METOJI CJIEJIOB

18

Ceuenus
MHOFOFpaHHI/IKO
B: CTaHI[apTHI)IC
IUIOCKOCTH,
MePECCUCHUS
MIPSIMBIX u
MIOCKOCTEH

19

[TapamiensHbIe
IIpsIMBIE 5
IUIOCKOCTH:
napajuiesbHbIe
ceueHus

20

[TapamiensHbIe
MIpSIMbIE "
IIJIOCKOCTH:
pacuér
OTHOLIEHUH

21

[TapannensHble
npsiMble u
IJIOCKOCTH:




YTJIbI MEXIY
CKPELIUBAIOIINM
UCs NPSMBIMU

22

23

24

IIepnieHquKymsap
HbIE TpsIMbIE U
IIJIOCKOCTH:
CTaHJapTHbIC
napsl
MEPIEHIUKYIIAP
HBIX IUIOCKOCTEN
u HPSIMBIX,
CUMMETPUU
MHOI'OTPaHHUKO
B
[Tepnienaukymnsap
HbIE TIpsIMbIE U
IIJIOCKOCTH:
TeopemMa O Tpex
MIEPIEHIUKYIIAP
ax
[IepnieHquKymsp
HBIE TIpsIMBIE |
IIJIOCKOCTH:
BBIYMCIICHUS
JUTMH B
MHOI'OTpaHHUKA
X

25

[ToBTOpEHME:

uR (010621
MHOTOYTOJTEHUK
0B,  (opMyIblI
JUIS  TIJTOIIajiei,
COOOpaxeHus
nmoaxoous

26

[ToBTOpEHME:
TUTOIIAH
MHOTOYTOJIEHUK
0B,  (opMyIbI
IS TIJTOIIajeH,
COOOpaxeHHs
noxoous




27

28

IToBTOpEHuUE:
TJI0ILA U
MHOTOYTOJIbHUK
OB,  (opmyIsl
IS TUIOIIAJCH,
COOOpaKEeHHS
noxoous
ITmommamu
CEYCHMIT
MHOTOTPaHHHUKO
B: oI In
MMOBEPXHOCTEM,
paspe3aHusi Ha
JacTH,
COOOpaxeHUS
noaoous

29

30

31

32

IInomann
CCUCHHUI
MHOT'OTPaHHUKO
B! IO U
MMOBEPXHOCTE,
pa3pe3aHusi Ha
YacTH,
COOOpaxeHus

o 00Ms

KoHntponbHas
pabota
"[ToBTOpenue:
MHOT'OTpaHHUKH,
ceueHus
MHOTOTPaHHHUKO

B

O0BéMm Tena.
O0beMm
MPSIMOYTOJIBHOT
0
napaIe/IeIIIe,q
a

3agaun 00
yIBOGHUU KyOa,
0  KBajparype




33

Ky0a, 0
TPUCEKIIUH yIJia
CrepeomeTrpuye
CKHE 3a/1a4u,
CBsI3aHHBIC C
00BEMOM
MIPSAMOYTOJIBHOT
0
napasuiesienumnes
a

34

35

36

37

38

IIpukianHeie
3a/1a4u,
CBSI3aHHBIE c
BBIYHCIICHUEM
00BEMa
IIPSIMOYTOJIBHOT
0
napajuIeIenuIe]
a

O0BvéM  mpsiMOit
TPU3MBI

CrepeomeTpuue
CKHE 3aJa4H,
CBSI3aHHBIE c
BBIYHCIICHUEM
00BbEMOB
MIPSIMOM TIPU3MBI

[Ipuxnagueie
3aJ1auH,
CBsI3aHHBIE c
00BEMOM
MIPSAMOM TPU3MBI

Brraucnenue
00BEMOB TEN C
IIOMOIIILIO
ONPEACIEHHOTO
WHTETpasa.
O0BéM
HaKJIOHHOM
MPU3MBI

39

Brruucienue
00BEMOB TENI C




MIOMOIIIbIO
ONPEACIEHHOTO
HHTEeTpaja.
O0BEM

MU PAMHU/IBI

40

41

42

43

dopmyia
00BéMa
MMUPaAMU/IBI.
OTtHomeHue
00BEMOB
MMUPaMU/T c
OOIINM YTIIOM
dopmyia
00BEMa
MMUPaAMU/IBI.
OTtHomeHue
00BEMOB

MU PAMH/T c
O0IIKM yTiIoM
Crepeomerpuue
CKHe 3a71a4H,
CBSI3aHHBIE c
00BEMaMHU
HaAKJIOHHOM
MIPU3MBI

Crepeomerpuue
CKHe 3aja4u,
CBSI3aHHBIE c
o0BEMaMu
MTUPAMUIBI

44

IIpukiagaeie
3a7a4d MO TEMeE
"O0béMBI  TEN",
CBSI3aHHBIC c
00BEMOM
HaKJIOHHOM
MIPU3MBI

45

[Tpuxnagaeie

3aJladdl 10 TEMeE
"O0BéMBI  TEN",
CBsI3aHHBIE c




46

00BEMOM
HI/Ip aMU b1

[Ipumenenue
00BEMOB.
Brrunciaenue
paccTostHus 0
IUIOCKOCTH

47

48

49

KonTposnbnas
pabora "OOBEM
MHOrOrpaHHuKa"

[unuaapuyecka
sl TIOBEPXHOCTb,
oOpa3ymoiue
HWIAHAPUYECKO
11 TIOBEPXHOCTHU
Hunuuaap.
[Ipsimoit
KpyroBou
HWIAHAP.
IInomans
MMOBEPXHOCTH
HWIAHAPA

50

Konunueckas
MMOBEPXHOCTb,
oOpasyromue
KOHHUYECKOM
MMOBEPXHOCTH.
Konyc

51

Ceuenune KoHyca
IIJIOCKOCTBIO,
MapajuieIbHON
IIJIOCKOCTH
OCHOBaHUs

52

VYceu€Hnblit
KOHYC.
N3o06paxenue
KOHYCOB "
YCEUYEHHBIX
KOHYCOB

53

IImomans
OOKOBOM
MMOBEPXHOCTH U




HOJIHOU
IMOBEPXHOCTH
KOHYCa

54

IInomans
OOKOBOI
MOBEPXHOCTU U
MOJTHOMN
MMOBEPXHOCTH
KOHYyca

55

56

57

58

59

Crepeomerpuue
CKUE 3aJa4yd Ha
JIOKa3aTeJIbCTBO
M BBIYHUCIICHHUE,
MOCTPOEHUEM
CeUeHHI
HWIMHAPA,
KOHYyca
Crepeomerpuue
CKHE 3aJauyd Ha
JI0Ka3aTeIbCTBO
W BBIYHCIICHHE,
MMOCTPOCHUEM
CCUCHUI
HUAJTUHIPA,
KOHYyca
[Ipuxnagaeie
3aJ1a4u,
CBSI3aHHBIC c
HUATUHIPOM
[Ipuxnagaeie
3aJ1auH,
CBSI3aHHBIE c

HWIAHAPOM

Cdepa u map

60

[Iepeceuenue
cdepsl U mapa ¢
IJI0CKOCTBIO.
Kacanue mapa u
cepsl
IJIOCKOCTBIO.
Bun Hu




61

M300paKeHue
mapa
[Tepeceuenue
cdepsl U mapa ¢
IUIOCKOCTBIO.
Kacanue mapa u
cepsl
IJIOCKOCTBIO.
Bun u
Hn300pakeHUE
mapa

62

YpaBHeHue
chepsl.
[Tnomane chepsr
H e€ JyacTen

63

Cummerpus
cdepsl u mapa

64

65

Crepeomerpuue
CKHME 3a/J]auyd Ha
JI0Ka3aTeJIbCTBO
U BBIYHCIICHUE,
CBSA3aHHBIE  CO
cdepoit u
1apom,
MMOCTPOEHUEM HX
CEYEHUM
IJIOCKOCTBIO

Crepeomerpuue
CKHE 3aJ]aud Ha
JI0Ka3aTeJIbCTBO
U BBbIYUCIICHHE,
CBSI3aHHBIE  CO
chepoit u
1apom,
MOCTPOSHUEM MX
CEUYCHUI
IUIOCKOCTBIO

66

[Tpuxnagaeie
3aJ1a9m,
CBSA3aHHBIE  CO
cdepoit u mapom




67

68

69

IToBTOpEHuUE:
OKPYXHOCTh Ha
IJIOCKOCTH,
BBIYMCIICHUSI B
OKPY>KHOCTH,
CTaHJIapPTHHIC
noxoous

Pazanunsie
KOMOMHAIINY TeJl
BpaIicHus u
MHOT'OTPaHHUKO
B

3agaun Mo Teme
"Tena Hu
MTOBEPXHOCTH
BpaieHus"

70

3amaun 1Mo Teme
"Tena Hu
MTOBEPXHOCTH
BpaieHus"

71

KoHntponbnas
pabora "Tena u
MIOBEPXHOCTU
BpaieHus"

72

O6béM
HWJINHIPA.
Teopema 00
00BEME MPSIMOTO
WTHHPA

73

Brruncnenne
00BEMOB TENl C
TTOMOTIIIO
ONPEACIEHHOTO
WHTEeTpaja.
O0BEM KoHyCa

74

IInomamu
00KOBOIt "
MOJTHOMN
MMOBEPXHOCTHU
KOHYyca

75

CrepeomeTrpuye
CKHe 3aJauu,




CBS3aHHBIC C
BBIYHUCJICHHUEM
00BEMOB
[UIMH/IpA,
KOHYyCa

76

IIpukianueie
3aJa4d 110 TEeMeE
"O6bEMBI u
IJI0IA 1
MOBEPXHOCTEH

TCI

7

78

O0BéM mmapa u
IIaPOBOTO
CEeKTOpA.
Teopema 00
o0béMe  miapa.
[Tmomans
cdepsl.
CrepeomeTpuue
CKHe 3aja4u,
CBSI3aHHBIE c
BBIUUCIICHHEM
00BbEMOB  1I1apa,
I1apOBOTO
CerMeHTa u
I1apOBOTO
CEeKTOpa

IIpukiagueie
3a/1a4yd MO0 TeMe
"O0béMBI  TEN",
CBSI3aHHBIE c
00BEMOM 11apa U
TIJTOTIATBIO
cdepsl.
CooTHoteHus
MEXIY
MJI0IAIIMU
MOBEPXHOCTEN U
o0BEMamMu
MOIOOHBIX TE

79

ITonoOubIe TENA
B MPOCTPAHCTBE.




80

N3menenue
o0béMa npu
noxoouu.
CrepeomeTrpuye
CKHe 3aJauu,
CBSI3aHHBIE c
BBIYHCIICHHEM
00BEMOB TEn U
IIomanen
MMOBEPXHOCTEN
KonTposnbhas
pabora
"[Tnomann
MMOBEPXHOCTH H
00BEMBI
KpyIibIX Ten"

81

JIBH)KEHMS
MPOCTPAHCTBA.
OTtoOpakeHusl.
JBr>xeHus 51
PaBEHCTBO
¢uryp. OOmue
CBOMCTBA
JIBUKCHUM

82

Bunaer
JIBMKEHHH:
rapajuleIbHbII
IIEPEHOC,
LIEHTpaIbHas
CUMMETpHUS,
3epKaJIbHast
CUMMETpHUS,
IIOBOPOT BOKPYT
psAMON

83

84

[IpeobOpazoBanu
s moao0us.
[Ipsimas u cdepa
Diinepa
I'eomeTpuuecku
€ 3amayd  Ha
MIPUMEHECHHE
JIBYDKCHUS




85

KonTponbHas
pabora
"BexTopsl B
npoctpaHcTae"

86

Oo6oOmaromee
nosTopeHue 11
MMOHSITHMN Hu
METOZOB Kypca
reomerpun 10—
11 KJIacCOB,
cHUCTeMaTH3aIus
3HAHUM:

"[TapamiensHOCT
b TMPSAMBIX H
IUIOCKOCTEN B
npocrpaHcrae”

87

88

Oo6o61aromiee
nosTopeHue 11
MOHSTUI u
METOJIOB  Kypca
reomerpun 10—
11 KJIaCCOB,
CHUCTEMAaTU3aLHs
3HAHUMN:
"BexTops! B
npocrpaHcrae”

O06o0maromee
nosTopenue 11
MIOHATUH "
METOJIOB  Kypca
reomerpun 10—
11 KJIACCOB,
CUCTEeMaTU3alHs
3HAHUM:
"BexTopsl B
npocTpaHcTae”

89

O06o0maromiee

nosropenue 11
TMOHSTHMN "
METO/ZIOB  Kypca
reomerpun 10—
11 KJIaCCOB,




CUCTEMAaTU3aLNs
3Hanuil: "O0beM
MHOrOrpaHHuka"

90

91

Oo6o06mmatomee

nosTopeHue 11
MMOHSITHMN u
METO/ZIOB  Kypca
reomerpuu 10—
11 KJIacCOB,
CHUCTEeMaTH3aIUs
3HaHui: "O0beM
MHOTOIpaHHuKa"

Oo6o61aromiee
nopropenue 11
MOHSITUI u
METOJIOB  Kypca
reomerpun 10—
11 KJIaCCOB,
cUCTEeMaTH3aIus
3HAHUM:
"[Mnomann
MOBEPXHOCTU U
00BEMBI
KpyIJIbIX TEN"

92

O6o0maromee
noBTopeHue 11
MOHSITHH u
METOJI0OB Kypca
reomerpun 10—
11 KJIaCCOB,
CHCTEMAaTH3alus
3HAHHI:
"Imomanu
MOBEPXHOCTH U
00BEMBI
KpyIJbIX Ten"

93

Htorosas
KOHTPOJIbHAS
paborta

94

Htorosas
KOHTPOJIbHAS
paborta




95

[ToBTOpEHHUE,
00001IEeHHE |
CHCTEMAaTHU3alHs
3HAHHUH

96

97

Hcropus
pa3BUTHSA
CTEPEOMETPUHU
KaKk HayKu U eé
pOJIb B pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

Hcropus
pa3BUTHUs
CTEpPEOMETPUU
Kak HayKu U e€
pOJib B pa3BUTHHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

98

99

Hcropus
pa3BuUTHUSA
CTEPEOMETPUU
Kak HayKu U e€
pOJIb B pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus
pa3BUTHS
CTEpPEOMETPUHN
KaKk Hayku U eé
pOJIb B Pa3BUTUHU
COBPEMEHHBIX
UHXEHEPHBIX H
KOMITBIOTEPHBIX
TEXHOJIOTUI

100

Uctopus
pa3BUTHUS




CTEpPEOMETPUU
KaKk Hayku u eé
pOJIb B pa3BUTUU
COBPEMEHHBIX
WH)KEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

Uctopus
pa3BUTHUsA
CTEPEOMETPUU
Kak HayKu U e€
101  ponb B pa3BUTHH
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHI

Hcropus
pa3BuTHUA
CTEPEOMETPUH
KaK HayKu U e€
102  ponb B pa3BUTHH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI
OBIIEE
KOJIMYECTBO
YACOB I10
[TPOI'PAMME

102




YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA
1.

Marematuka. ['eomeTpus: 10-it kinacc: yriyOnaeHHbIN ypoBeHb: yueOHuk / Mep3msak A.T.,
Homuposckuii JI.A., [Tonskos B.M. / Mocksa: IIpocBerienue.
Marematuka. ['eometpusi: 11-if knacc: yriyOiaeHHbIH ypoBeHb: yueOHUK / Mep3msk A.l.,
Homuposckuii JI.A., [Tonsikos B.M. / Mocksa: [Ipocsemenue.

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

1.

Maremaruka. ['eomerpus: 10-ii kiacc: yriayOneHHBI YPOBEHB: CaMOCTOSITEJIbHBIE U
KOHTpPOJIbHBIC pa0oThl: yueOHOe ocooue / Mep3msk A.T'., [Tomonckuit B.b., Pabunouu
E.M. / Mockaga: IIpocserienue.

Matemaruka. ['eomerpusi: 11-if kiacc: yriayOneHHBI YPOBEHb: CaMOCTOSITEJIbHBIE U
KOHTpPOJbHBIE paboThl: yueOHoe ocodue / Mep3msik A.T'., [Tlononckuit B.b., PabunoBuu
E.M. / Mockaa: [IpocernieHue.

Matemaruka. ['eomerpust 10-ii kiacc: yriiyOneHHbIH YPOBEHb: METOJUYECKHE
pexomenaanuu: yuebnoe nocooue / E.B. bynko, A.I'. Mep3nsk, B.b. [Tononckuii, M.C.
Sxup / Mocksa: [Ipocsenienue.

Maremaruka. 'eomeTrpust: 11-i knacc: yriayOaeHHBINH yPOBEHb: METOAUYECKHE
pexomenaanuu: yaeoroe nocooue / E.B. bynko, A.I'. Mep3isik, B.b. I[Tonouckuii, M.C.
Sxup / Mocksa: [Ipocsenienue.

3amaun no reomerpuu: 7-11-e kmaccel: yuebHoe nocodue / b.I'. 3us, B.M. Meiinep, A.T.
baxanckuit / Mocksa: [IpocBemienue.



