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INOACHUTEJIBHAS 3AIINCKA

['eomerpust sBiIseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0Ilero
o0pa3oBaHus, TaKk Kak 00ecrieynBaeT BO3MOXKHOCTh H3YUYECHHUS AUCLUILUINH €CTECTBEHHO-HAYYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukia. Ilockonbky joruyeckoe MbILLUICHHE,
dopmupyemMoe TNpH H3y4eHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHHUHU LIEMNOYKU JIOTUYECKUX YTBEP)KICHUH INpHU peLICHUU
F€OMETPUUYECKUX 3aJ1a4, YMEHHE BBIABUIaTh W OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCSL TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajay.

Llens ocBoeHHUs1 mporpaMMel yuebHoro kypca «l'eomerpusi» Ha yriyOIE€HHOM ypOBHE —
pa3sBUTHE MHIUBHIYAJIbHBIX CIIOCOOHOCTEH OOYy4aroOIIMXCsl NIPU H3yYEHUM TIE€OMETPUH, Kak
COCTaBIISAIOLICH MpeaMeTHON obmactu «MaremaTnka W MH(POpPMATHKa» dYepe3 obecredyeHue
BO3MOXKHOCTH NPUOOPETEHHs] M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TIeOMETPUYECKHX 3HAHUH U
NeHCTBUH, CeNU(UIHBIX T€OMETPHH, U HEOOXOAMMBIX JUIS YCHEITHOTO MPOo(heCcCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIB30BaHUEM MaTeMaTHKH.

[TpropuTETHBIMH 3aJladyaMU Kypca F€OMETPUU Ha YIIIyOJEHHOM YpPOBHE, PAaCHIMPSAIOIIUMU
U YCWJIMBAIOUIMMHU Kypc 0a30BOr0 ypOBHSI, SIBJISIFOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOH KYJIBTYpHl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPY’KAIOIIUM MHPOM;

dopMHupoBaHUE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (HUrypax Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENSIX, [O3BOJIAIONIMX ONUCHIBATh M M3y4yaTb pas3Hble SBICHUS
OKpY’KaloIIero MHpa, 3HaHHE NOHATHHHOTO ammapara 1mo pasaeny «CrepeoMeTpus» y4eOHOro
Kypca reoOMeTpuu;

¢dbopMHpoBaHUE YMEHUS BIIaJIETh OCHOBHBIMH MOHATHSMHU O TPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (HOpMyl U YMEHHE MX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3a/ay;

dopMHpoBaHHE YMEHHsS paclo3HaBaThb Ha 4YepTekaX, MOJAENSIX U B pPEATbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOEIIN;

dopMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTUYeCKUX TeOopHuil, (opMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU NPU IMPOBEIECHUU
pacCyKIeHUN;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOAAMM [I0KA3aTelIbCTB M aJTOPUTMOB pELIEHUS,
YMEHMS MX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pELICHUs
CTEpEOMETPUYECKMX 33Jad U 3aJad C [PaKTHUYECKUM cojepkKaHHeM, (popMHupoBaHUE
OpeACTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB IMpU OOOCHOBAaHMM MaTeMaTHMYECKHX
YTBEPKACHUM U POJIM aKCMOMAaTUKHU B TPOBECHUH JI€YKTUBHBIX PACCYKICHHUI;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
o0Oydaromuxcs, IO3HAaBaTEIbHOW aKTUBHOCTH, MHCCIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTH
MBIILIEHUS], UHTEPECA K U3YUEHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX KU3HEHHBIX CUTYalMsIX W MPH U3yYEHUU APYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAaHUS pEAbHBIX CUTyallMi, MCCIEN0BAaHUS
MOCTPOECHHBIX MOJIEJIEH, NHTEPIPETAIIH MTOJYYEHHbBIX PE3YJIbTAaTOB.

OCHOBHBIMHU  COJIEpXKATeIbHBIMU JIMHUSAMU yueOHoro kypca «['eomerpusi» B 10-11
knaccax sBisitoTCs: «[IpsiMble M IJIOCKOCTH B INPOCTpaHCTBe», «MHororpaHHukm», «Tema
BpallleHus», « BEKTOpBI M KOOPAMHATEI B IPOCTPAHCTBEY, «/IBUKEHUSI B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHUSIMUY,
peNeBaHTHBIMU T€OMETPUU Ha YIiTyOnEHHOM ypoBHE o0yueHust B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJEpXKATEIbHBIM JIMHUAM Y4eOHOro Kypca, a (OPMHPOBAHUE JIOIMUECKMX YMEHHH



pacmpesieNiseTcss HE TOJbKO IO COJICP)KATSIBbHBIM JIMHUSAM, HO M IO ToiaM OOydYeHHS.
Cognepxanre 00pa3oBaHWs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yJibTaTaM  OCBOCHUS
®denepalibHON paboueil MPOrpaMMebl, paclpeneaCHHbBIM 0 ToAaM O0ydYeHUs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIMpOcaM OOydJaromuecs
oOpalnajinuch HEOJHOKPATHO. DTO IO3BOJISIET OPraHU30BaTh OBJIAJICHUE T€OMETPUUYCCKUMHU
MOHITHSIMA W HABBIKAMHU TIOCTIEIOBATEIIBHO M TOCTYMATEIbHO, C COOJIIOJICHUEM MPUHIIUIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHHWS BKIIOYaTh B OONIYI0 CHCTEMY TI'€OMETPHYCCKUX
MPEJICTABICHUI O0YUarONINXCs, paciupss U yrayomnsis e€, odpa3yst MpOYHbIE MHOKECCTBCHHBIE
CBSI3H.

[Tepexo K M3yYCHHUIO T€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3aath yciuoBus s auddepeHnmanvu  00y4eHHs, TOCTPOCHHUS WHIWBHIYaTbHBIX
o0pa3oBaTeNbHBIX TporpamM, oOecrneyuTh yriayOnEHHOE W3yYeHHE TeOMETPUH  Kak
cocTaBJIsIIoNIeH yuyeOHoro npeamera «MaTemMaTukay;

MOJITOTOBUTH OOYYAIOIIMXCS K MPOJIOJDKEHUIO M3yUeHUS] MAaTEMaTUKH C YYETOM BBIOOpa
Oyayuierd mpodeccun, obOecreyrBasi MPEEMCTBEHHOCTh MEXKAY OOMIMM W MPOGECCHOHATBHBIM
o0pa3zoBaHHEM.

Ha wu3yuenune ydyeOHOro kypca «['eomerpus» Ha yriyOn€HHOM ypoBHe oTBoguTcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102 yvaca (3 yaca B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IpocTpaHCTBO. 1lonATHE
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHOe pacnosoeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, MTapaJIEIbHbIE U
cKpeluBaromyecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApaLUIEIbHOCTh TPEX
OPSAMBIX, IAPAJLIEIBHOCTh NPAMOM M IUIOCKOoCcTH. [lapamiensHO€ UM LEHTPAJIBHOE
IPOEKTHPOBaHuE, n3o0paxkeHue ¢uryp. OCHOBHbIE CBOMCTBA MapaIeIbHOTO POEKTUPOBAHMSL.
N300paxkenue ¢puryp B napaiesibHOW MPOEKIMU. YTIIbI C COHANPABICHHBIMUA CTOPOHAMH, YTOJI
MEXIy IpPSAMBIMU B IpoCTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEM: NapauleibHbIE INIOCKOCTH,
CBOICTBa mapaienbHbIX II0cKoCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhI HA MIIOCKOCTH:
TETPadp, NapajuIeIeIUIe], IOCTPOCHUE CEUEHU.

[lepnieHOUKYISIPHOCTh  NPSAMOM M IUIOCKOCTH:  IEPIEHIAUKYJIAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApAJUICIbHBIE M IEPHEHIUKYJISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TMPAMON IEPHEHAUKYISPHON
II0CKOCTH. OpTOroHainbHOE MPOEKTUpOBaHUE. [lepneHauKysp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH J10 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IIOCKOCTH, MPOEKIMs (PUIypbl HA MIIOCKOCTb.
IlepneHquKyIIpHOCTD IUIOCKOCTEN: IIPU3HAK MIEPIEHIUKYIISIPHOCTH ABYX IUIOCKocTel. Teopema
0 TPEX NEPIECHIUKYIIApaX.

VYTIubl B IPOCTPAHCTBE: YIOJI MEXAY HPSMOM U IUIOCKOCTBIO, IBYTPAaHHBIA yIoJl, INHEWHBIN
yroJl JABYIPaHHOTO yria. TpéxrpaHHblii M MHOrorpaHsbie yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpaHHoro yriyia. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHUHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKHu

Bunel MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipusma: nN-yromnbHas npusma,
npsiMasi 1 HAaKJIOHHas MPHU3MblI, OOKOBas M IOJIHAS MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
IPSIMOYTOJIBHBIN Napajulelienues] W ero cBoicTBa. KpaTuaiimye NIyTH Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojibHasi MUpaMuia, NpaBUibHAsg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
NpaBWIbHON mUpaMubl. [IpaBuibHbBIE MHOTOTPaHHHMKH: IpaBWIbHAs MpU3Ma U TNpaBUIIbHAs
nupamua, MpaBUiIbHask TpEyrojabHas NHUpaMHIa U MPaBUIIbHBIA TeTpasap, KyO. IlpeacraBienue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa’Ip, TOAEKAdAP U HKOCAIP.

Beruuciienue 31eMEeHTOB MHOTOTPAaHHUKOB: p&Opa, AuaroHanu, yrisl. [lnomans OoxoBoit
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MIPaBUIIBHOM MUPAMMJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPAaBUIBHBIX MHOI'OTPAHHUKOB.
CummMerpuss B TpaBUIBHOM MHOTOIPAaHHUKE: CHMMETPHS Mapajulesienuneaa, CHUMMETPHs
IIPABWJIBHBIX IPU3M, CHMMETPHSI IPABUIIBHON TUPAMU/IBI.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

ITonsiTHSI: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HAaIlpaBJIEHHbIE BEKTOpbL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpAaMHU: CIOKEHHUE W BBIUMTAHUE BEKTOPOB, CyMMa HECKOJBKHMX
BEKTOPOB, YMHOXX€HHME BeKTopa Ha uucio. CBoicTBa cloxkeHus BeKTopoB. CBoiicTBa
YMHOKEHUS BEKTOpa Ha uucio. [loHaTne komiuiaHapHsle BEKTOpbI. IIpu3Hak KoMIiaHapHOCTH
Tp€X BekTOpoB. llpaBuio mapamnenenumnena. Teopema O PAa3NOKEHUH BEKTOpa IO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. IIpsMoyronpHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.



Koopaunatsl BekTopa. CBs3b MEXAy KOOpAWHATAMHU BEKTOpAa U KOOPJAWHATAMH TOYEK. YTOJ
Mexly BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.
11 KUIIACC

Tesa BpanieHus

[ToHATHS: UMIMHAPUYECKAsE IOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, ceprueckas
IIOBEPXHOCTh, OOpasyromue MoBepxHocTed. Tena BpallleHMs: LWIMHAP, KOHYC, YCEUYEHHBIN
KOHYC, cepa, map. Bzaumnaoe pacrnonoxenne cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300paxkenune Ten BpalleHus Ha IUIOCKOCTH. Pa3BEépTka munmuHapa u konyca. CuMMeTpust
chepsl 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIHHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpPAMOM M HAKIOHHOM NPU3MBI, LWIUHIAPA,
nupamMuIbl 1 KoHyca. O0bEM mapa 1 apoBOro CerMEeHTa.

KomOunanuu Tten BpalieHHss ¥ MHOrorpaHHukoB. llpu3ma, BhucaHHas B LMJIMHIP,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Tnomanps MOBEPXHOCTH LMIMHIpPA, KOHYyca, Iuomans cepsl u e€ yacteid. Ilonobue B
npoctpanctBe. OTHouleHHe OOBEMOB, IUIOIIAIEH TOBEPXHOCTEH MOAOOHBIX  (uUTyp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3asad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHue cedyeHUH MHOIOIPDAaHHMKOB M TeJl BpALICHUSA: CEYEHUS LWIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajjiesibHble OCHOBAaHHUIO M
POXOJALINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IOCTPOEHUS CEYEHMH: METOJ CIIEJOB,
METO/]I BHyTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIEH TIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npocTpancTBe. Onepanuu HajJ BEKTOpaMu. BekTopHOe yMHOKEHHE BEKTOPOB.
CpoiicTBa BekTOpHOro yMHOKeHHs. IIpsMoyronbHas cucTemMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pELIeHUH TeOMETPUUYECKUX 3ajay.

JIBHKeHUsI B MPOCTPAHCTBE

JBmwxkenust mpoctpancTBa. OrtoOpakeHus. JIBwkeHus u paseHcTBO ¢uryp. OOmue
CBOMCTBA JIBM)KCHUH. Buabl NBW)KEHMI: NapajuIeIbHBIN IEPEHOC, LEHTpaJbHAas CHUMMETPUs,
3epKajibHas CHMMETpPHs], TOBOPOT BOKPYT mpsiMoii. IIpeoGpazoBanus nonodus. Ilpsmas u coepa
Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOT'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHcKoe BOCIMTAHUE:

Cc(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOyYarOIIerocss KaKk AaKTHUBHOTO |
OTBETCTBEHHOI'0 WJIEHa POCCHUHCKOro O0OIleCcTBa, MPEICTABIEHHE O MAaTEMaTUYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SIBJICHHH, NIPOLEAYyp TPaXKAaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), YMEHHE B3aWMOJCHWCTBOBATH C COIHMAIBLHBIMA WHCTHTYTaMHU B
COOTBETCTBUH C MX (PYHKIIUSIMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCHUIMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKECHHSIM POCCUUCKUX
MaTEMaTHKOB M POCCHUUCKOW MaTeMaTHYECKOW IIKOJIbI, WCIIOJIh30BAHUE STHUX JIOCTHIXKEHUU B
JIpYTrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAyKd W ACSITENbHOCTbIO YYEHOrO, OCO3HAHWE JIMYHOTO BKJIaJla B MOCTPOCHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHICHHH, pacCyXIeHUH, BOCIHPHUUMUYHUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3IUnYHbIX BUJIOB UCKYCCTBA,

5) pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pOBOE
NMUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3anyeckass akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, HHTEpeC K pa3IuyHbIM cdepam
MpoECCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW W €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymielt mpodeccud ¥ pealn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHh JKOJIOTMYECKOW KYJIbTYphbl, TOHUMAHWE BIUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUU ISl pelIeHHs 3a7ad B 00JacTH OKpY’KaloIlel Cpelbl, MIIaHuPOBaHUE
MOCTYTIKOB M OIICHKH WX BO3MOXKHBIX TIOCIICJICTBUN ISl OKPYIKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTH4YeCKOW HayKH Kak chepsl
YEJIOBEUECKOW NESITEIIbHOCTH, ITANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHUKUA U MaTeMaTH4YEeCKON KyJIbTYypOl KaK CPeJCTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBJISITH MPOSKTHYIO U UCCIIEIOBATEIBCKYIO IEATEILHOCTh HHINBUAYAIBHO U
B IpyIIIIE.



METANPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

ba3oBble Jlornyeckue 1eHcTBHA:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHBbIE IPHU3HAKM MaTEeMaTUYeCKHMX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAYy TMOHATUAMH, (HOpPMyIUpOBaTH ONPENEICHUS  MOHSATHIA,
yCTaHaBJIMBaTh CYLIECTBEHHBIH MPU3HAK KJIACCU(PUKALMKU, OCHOBaHUA U1 OOOOLIEHHA U
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIIPMHUMATh, (OPMYJIHPOBAaTh W MPeoOpa3OBHIBATh CY)XKICHHS: YTBEPIUTEIbHbIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISIBJIATh MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHUBOpEUUs B (akTax,
JAHHBIX, HAONIONEHUSX W  YTBEPXKICHUAX, TMpejiaraTb KPUTEPUU s BBIABICHHA
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX U HHAYKTHBHBIX
YMO3aKI4YEeHUH, yMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (TpsMble U
OT IPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIMI0, INPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOIbI;

BbIOMpaTh CHoco® pemieHus Yy4eOHOM 3ajgaud (CpaBHMBAaThb HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh HauOoJee MNOAXOASIIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBrble ucciaenoBarenbckue 1eHCTBUA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT TO3HAHUS, ()OPMYIHPOBATH
BOINPOCHI, (PUKCUPYIOLIME NPOTUBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JAaHHOE,
(GbopMHUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULINI0, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SIBJIECHUS, IPOLECCa, BbISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOLIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 000OIEHUSI U BBIBOJBI IO pe3ysbTaTaM IPOBEIEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHHI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEIIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETAa Ha BOIPOC U AJIS
pEILeHNUs 3a]a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3MpOBaTb W HHTEPIPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BUAOB U  (opMm
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, TMPEACTaBIATE €€ B  pa3iMyHbIX  (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM IO CAMOCTOATENBHO  Cc(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe /1eiiCTBUS

Oo0mmenue:

BOCTIPUHUMATh U (OPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENSMH
001IeHus, SICHO, TOYHO, TPAaMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHsI B YCTHBIX M THCbMEHHBIX



TEKCTax, JaBaTh IOSCHEHUS IO XOAY pEUIeHHs 3aJayd, KOMMEHTHUPOBATh IMOJY4YEHHBIN
pe3yJIbTarT;

B XOJIe OOCYKIEeHMsI 3a/JaBaTh BOIIPOCHI MO CYILIECTBY 00CYXIaeMOil TeMbl, MPOOIEMBI,
perraemMoii 3ajauu, BbHICKA3bIBAaTh WJICH, HAICJICHHBbIC HA MOMCK PEIICHHS, COMOCTAaBJISAThH CBOU
CYXKICHHS C CYXXJIEHUSIMU JPYTHMX YYaCTHHUKOB JMajora, oOHapy»XUBaTh pa3jivyuue U CXOJACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOopMYyIMPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIISATh Pe3yJbTaThl pPELICHHs 3aJlayM, DKCIEPUMEHTa, HCCIIEeIOBaHUS, MPOEKTa,
CaMOCTOSITENILHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Yy4€TOM 3aJad TPE3CHTAlUd |
0COOCHHOCTEH ayJUTOPHH.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA

Camoopranu3amnus:

COCTaBJIATh IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, SMOLHOHAJIBLHBIH HHTEICKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJIbTaTOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOLECCa U pe3yJibTaTa pelIeHNns MaTeMaTUUeCKOH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPHM PELICHUM 3a/1ayd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHITH MPUYUHBI
JOCTMDKEHUSI WM HEIOCTHXKEHMsI Pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY ITPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
pelieHUH y4yeOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaessiTh BHIBI pabOT, TOrOBApUBATHCS, OOCYXKIaTh
npoliecc 1 pe3ybTaT paboThl, 00001aTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B I'PYMNIOBBIX (opMax padoThl (0OCyXkaeHHs, OOMEH MHEHUMN, «MO3TOBBIE
HITYpPMBl» M HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
JpYrMMHM 4I€HaMH KOMAaHIbl, OLIEHHMBAaTh KAayeCTBO CBOEro BKJaJa B OOMMHI MPOIYKT MO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS.

MNPEAMETHBIE PE3YJIBTATHI

K konmy 10 kiacca oOyyaromuiicss HAy4uTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH MPH PEIICHUH 33134 U
IPOBEIEHUN MaTEMATUYECKUX PACCyKICHUA;

® [PUMEHATh AKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HHUX TMPH PELICHUU
TE€OMETPUYECKUX 33]1ad;

e Kiaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TIPSMBIX B TIPOCTPAHCTBE, TUIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMOH | IJIOCKOCTHIO;

e CcBOOOJIHO OTIEPHPOBATH OHSATHIMH, CBI3aHHBIMH C MHOTOTPaHHHKAMU;

e CcBOOONHO pacro3HaBaTb OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (TIpU3Ma, MHpaMUa,
pSMOYTOJIBHBIN Mapasuienenunen, kyo);

e Kiaccu(UUIUpPOBATh MHOTOTPAHHHUKH, BEIOMPAsi OCHOBAHUS ISl KITaCCU(PHUKAIINH;



CBOOOJTHO ONEpPUPOBATH MOHATHUSMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH HapaJlIeNIbHOE, [ICHTPAJIbHOE M OPTOrOHAIBHOE MPOSKTHPOBaHUE GUTYp Ha
IUTOCKOCTB, BBITIOJIHATH N300pakeHHsI (GUTYp HA IUIOCKOCTH;

CTPOUTH CEYEHUS] MHOTOIPAHHUKOB PA3IMYHBIMU METOJAMH, BBIIOJHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHH3Y;

BBIYHMCIIATh IUIONIATM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, TNHPaMUIA),
TreOMETPUYECKUX TEJI C IPUMEHEHUEM (HOpMyT;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U
IUTOCKOCTh CHMMETPHH, LIEHTP, OCh ¥ IUIOCKOCTh CHMMETPHH (UTYPHI;

CBOOO/IHO ONIEPUPOBATH MOHATHAMH, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOPAMHATAM B
POCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJl BEKTOPAMH,

pemiate 3a/aud Ha JI0Ka3aTelIbCTBO MAaTEMATHYECKMX OTHOIICHHH M HaXOXK/ICHHE
T€OMETPUYECKUX  BEIMYUH, MPHUMEHSS M3BECTHBIE METOABl IPH  PELICHUH
MaTEeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

INPUMEHATH MPOCTEHIINE MPOrpaMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHKAIIIOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYECKUX 3a1aY;

U3BJICKaTh,  NpeoOpa3oBbIBAT W HMHTEPIPETHPOBATH  HMHGOpMAIMIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTrypax, MpPEACTaBICHHYIO Ha dYepTexax |
pUCYHKaX;

OPUMEHATHh TIONYYCHHBIE 3HAHUS Ha NPAKTUKE: CPaBHUBATh W aHAIM3UPOBATH
peanbHbIe CUTyallld, IPUMEHSATh W3yUCHHBIC MOHATHUS B IPOLECCE MOUCKA PEIICHUS
MaTeMaTHYeCKu Cc(HOpMYyTUPOBAHHON MPOOIEMBI, MOJEIMPOBATh PEaTbHbIC CHTyalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TE€OMETPUYECKUX TIOHSATHH M TEeOopeM, ammapara ainreOphl, pemaTh NpaKTHYeCKHe
3aJ1a4u, CBSI3aHHbIE C HAXOXKAEHUEM FeOMETPUYECKUX BEJIMUNH;

UMETh TPEJICTaBIEHUs] 00 OCHOBHBIX J3Talax pPa3BUTUS T'€OMETPHUM KaK COCTaBHOM
JacTu QyHIaMEHTa Pa3BUTHS TEXHOJIOTHI.

K konny 11 kiacca oOyyaromuiicss HAy4uTCs:

CBOOOJIHO ONMEpPUPOBATh MOHATUSMH, CBA3aHHBIMU C IMJIMHAPHUUYECKONW, KOHUYECKON U
cepruecKkoil MOBEPXHOCTSIMHU, OOBSICHITH CITIOCOOBI OTyUEHUS;

ONEepUpPOBaTh MOHITHUSIMHU, CBA3AHHBIMHU C TEJIaMM BpAIIEHMS: LMIUHAPOM, KOHYCOM,
chepoil u mapowm;

pacrno3HaBaTh Tela BpalleHus (LHWIMHIpP, KOHYC, cdepa U map) U 0OBACHATH CIIOCOOBI
MIOJTyY€HUS TEJl BPaILlEHUS;

KJIacCU(UIIUPOBATh B3aUMHOE PACIOJI0KEHNUE CPephl U MIIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpPALICHUS, OOBEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB M TN BpAIICHMS, TEOMETPUUECKUX Tell C
npUMeHEeHHEM (OopMYyIT;

CBOOOJTHO OMEpPUPOBATh MOHITUSMH, CBSI3aHHBIMH C KOMOMHAIIUSIMH TeJ BpAIIEHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIN B cpepy U OMHCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHass B MHOTOI'PaHHUK WUJIH TEJIO BPAILIEHUS;

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOMIAIMH ITOBEPXHOCTEH U 00bEMaMH 1MOTO0OHBIX
TeJI;

n300paxarb H3ydaeMble (UTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB IIPOCTBIX OOBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUs
TEJ BpAIlCHHUS;



U3BIIEKATb, WHTEPIPETHPOBATH u peoOpa3oBLIBATH nH(}OpMALIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypax, MPEACTABICHHYID Ha YepTexax u
PHUCYHKaX;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPalMK HaJl BEKTOPaMH;

3aJaBaTh INIOCKOCTh YPAaBHEHHUEM B JICKaPTOBOIl cUcTeMe KOOPAMHAT;

peliaTe TeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXIY MPSAMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IICJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

CBOOOZHO OIEpPUPOBATh IMOHSATUSMH, CBSI3AaHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA ABHKCHUM;

BBITIOJHATh M300pakeHUsT MHOTOTPAHHUKOB M TEN BpAIICHUS NPH MapaJlIe]IbBHOM
MEePEeHOCe, EHTPAITBHONH CUMMETPHUH, 3epKaTbHOW CUMMETPHH, MPU TTOBOPOTE BOKPYT
psIMOi, MpeoOpa3oBaHuUs MOT00US;

CTPOUTh CEYEHHS MHOTOIPAaHHUKOB W TeJ BpALEHUS: CEUYECHHS IHIMHIpA
(mapamuieNnbHO W MEPIEHANKYJISIPHO OCH), CEUeHHS KOHYyca (MapajuiejbHbIe OCHOBAHHUIO
U TIPOXOJSIIKE Yepe3 BEPIIUHY ), CEUCHUS 1I1apa;

UCIIONIb30BAaTh METObl TMOCTPOEHUSI CEUEHUM: METOJ CJEeI0B, METOJ BHYTPEHHErO
MIPOSKTUPOBAHUS, METO]T TIEPEHOCA CEKYIICH IIIOCKOCTH;

JIOKA3bIBaTh T€OMETPUICCKHIE YTBEPKICHHUS;

NPUMCHSTh TEOMETPUYECKHE (aKThl JUIS PEIICHUS CTEPEOMETPUYCCKHX 3ajad,
MPEIOIaraoIuX HECKOJIBKO IIAaroB PelIeHUs, €Clid yCIOBUS MPUMEHEHHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMe;

pemathk 3aJa4d Ha JIOKa3aTeIbCTBO MATEMAaTHYCCKMX OTHONICHUM W HaXOXKICHHE
T€OMETPUUECKUX BENYMH;

MPUMEHSTh POTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMBI TIPU
pEIIeHUU CTEPEOMETPUIECKIX 33/1aY;

NPUMEHSTh TMOJYy4YCHHbIE 3HAHUS HAa TPAaKTHKE: CpPaBHUBATh, aHAIM3UPOBATH U
OIICHUBATh PeajbHbIC CUTYAIlHH, IPUMEHSATh H3YUCHHBIC ITOHSATHUS, TSCOPEMBI, CBOHCTBA
B IIpollecce TMOWCKA pEelIeHUsT MaTeMaTH4ecKu CQOpMYITUPOBAHHON MPOOIEMBI,
MOJICTTPOBATh PEabHBIC CHUTYAIlUU HA S3BIKE TEOMETPHH, UCCIICIOBATh MOCTPOCHHBIE
MOJIEJIM C UCIOIB30BAaHUEM T'€OMETPUUECKUX TOHATHUI M TEOpeM, ammapara anreOpsbl,
penraTh MPaKTUIECKHE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM I'eOMETPHUICCKIX BEITHYNH;
UMETh TIPEJICTABICHUSI 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUM KaK COCTABHOM
qyacTu (hyHJAaMEHTa Pa3BUTHS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NPOrpaMMblI Bcero ogITpo.m)m,Ie p 6aKanec1me o0pa3oBaTe/IbHbIE
padoThI padoThI pecypch
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTl ¥ paccTosHUA 16
6 MHororpaHHUKH 7
7 BexTopsl B IpocTpaHCcTBE 12
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS 5 9
3HaHUHN
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrmueckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606III€HIfC " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
O06bEéM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606meHI/vIe u 17 5
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

JlomostHUTEIbHBIE
CBe/JeHUsA

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TpaBUiia H300paKEHUs HA
PHUCYHKE IJTIOCKOCTH, MapauIebHBIX
psIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

[TonsTHS CTEpeOMeTpHH: TOUKA, IPsMai,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
npaBUiia U300paKeHUsI HA PUCYHKE
TUTOCKOCTH, MAPaJUICIbHBIX MPSMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

[TonsiTHst: mepecekaronecs MIOCKOCTH,
HepeceKaroIInecs NpsiMast ¥ INIOCKOCTb;
MOJIyTIPOCTPAHCTBO

[TonsiTHst: mepecekaronecs MIOCKOCTH,
HepeceKaroIuecs npsiMast ¥ INIOCKOCTb;
HOJIyTIPOCTPAHCTBO

MHororpaHHuKH, H300paxkeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINUX 00HEKTOB
MHororpaHHuKH, H300paxKeHe

MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 00bEKTOB

5.09

5.09

7.09

12.09

12.09

14.09

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AxcuoMel CTCPCOMCTPHUU U IICPBLIC
CIICACTBHA U3 HUX

19.09

19.09




10

AKCHOMBI CTEPEOMETPUHU U TTEPBHIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0o03HaueHUs PSMBIX U TIJIOCKOCTEH

N3o00pakeHne ceueHnid mupaMu/ibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIST Yepe3 uX
p€6pa. M3o0pakeHue nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEH.
PackparBanue mocTpoeHHBIX CEUEHUI
Pa3HBIMH [IBETAMHU

21.09

26.09

11

12

N306paxkenue ceuenuit nupamuibl, kyoda
U TIPU3MBI, KOTOPbIE IPOXOJAT Yepe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
HOJYYEHHBIX TIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3sHbIMU LIBETAMH

N300paxeHne cedyeHn it mupaMuIbl, Kyoa
Y MIPU3MBI, KOTOPBIE MTPOXOIAT YepPe3 UX
pEbpa. N3o0pakeHue nepecevyeHus
MTOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue MOCTPOCHHBIX CEUCHUN
pa3HBIMH I[BETAMH

26.09

28.09

13

N300paxeHne ceyeHn it mupamMuIbl, Kyoa
Y MIPHU3MBI, KOTOPBIE MTPOXOIAT YepPe3 UX
pEbpa. N3o0paskeHue nepecedeHus
MTOJIYYEHHBIX MIJIOCKOCTEM.
PackpammBanue MOCTPOCHHBIX CEUSHHUI
pa3HBIMHU I[BETAMH

3.10

14

15

16

Merton cieoB i MOCTPOSHUS CEUEeHUN

Merton cieoB Ui HOCTPOCHHUS
cedeHuil. CBolcTBa nepecevyeHuit
OPSMBIX M IJIOCKOCTEN

Merton ciaegoB AJisi HOCTPOCHUS

3.10

5.10

10.10




17

ceueHuil. CBolCTBa nepecevyeHuit
HPSAMBIX U IITIOCKOCTEH

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YepPTEKEH U 3alUCh 111aroB
MIOCTPOCHHUS

10.10

18

19

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aIUCh 11aroB
MOCTPOEHUS

[TocTpoeHue ceyeHuit B mupamusie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YE€PTEKEH M 3aIKCh I1aroB
MOCTPOCHHSI

12.10

17.10

20

21

[TocTpoenue ceuenuii B nupamuie, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEN U 3aUCh 11aroB
IIOCTPOEHUS

[ToBTOpenue nmnanumerpun: Teopema o
MPOMOPLUOHANBHBIX 0Tpe3kax. [logodue
TPEYTrOJIbHUKOB

17.10

19.10

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHHUSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus
Pa3BUTHS TUTAHUMETPUH U
CTEPEOMETPUH

24.10

23

24

KonTtponbnas pabora "AKCHOMBI
Y p
crepeomerpuun. Ceuenus"

B3aumHoe pacnonoxeHue npsMbIx B
npoctpancTBe. CKperuBaronmecs
npsimble. [Ipru3Haky ckpeluBarommxcs
npsmbix. [lapaniensHblie npsiMbie B
IIPOCTPAHCTBE

24.10

26.10




25

26

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTHU IIPSIMOI MapasuieIbHON
JTAHHOW MPSIMOM, IPOXOIALIEN YEPE3
TOYKY MPOCTPAHCTBA U HE JIeXKallell Ha
JJAHHOM psiMOM. JIeMMa 0 nepeceueHnn
MapaJuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

[TapamienbHOCTh TPEX MPSIMBIX.
Teopema 0 TpEX mapayIeabHbIX
npsMbIX. Teopema 0 CKperMBarOIINXCS
MPSIMBIX

31.10

31.10

27

28

29

30

31

[TapaynenpsHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA AapAJLIEIBHOTO
npoekTupoBanus. M300paxkeHNe pa3HbIX
buryp B nmapajsiesbHON MPOESKIIUU

I{enTpasnbHas Mpoekusa. Yroi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXAY NPSMBIMU

3aa4yM Ha JOKa3aTeNIbCTBO U
UCCIJIEJOBAHNE, CBA3aHHBIE C
PacroJIo)KEHUEM NPSMBIX B
IIPOCTPAHCTBE

[TonsiTHSI: MapayeNbHOCT NPSIMOH U
IUIOCKOCTH B npocTpaHcTe. [Ipu3Hak
NapaJuIEIbHOCTH MIPSIMON U TUIOCKOCTH.
CBoiicTBa NapaJJIENIbHOCTH NPSAMOU U
IJIOCKOCTH

I'eomeTpuueckue 3agaun Ha
BBIUMCJIEHHUE U JOKa3aTeJIbCTBO,
CBSI3aHHBIE C NTAPAIIJIEIIBHOCTBIO IPSIMBIX
U IJIOCKOCTEN B IPOCTPAHCTBE

7.11

7.11

9.11

14.11

14.11

32

[TocTtpoenue ceuenusi, MPOXOIAIIETO
yepe3 JaHHYIO MPSIMYIO Ha YEPTEXE U
MapajuleIbHOTO IPyrou npsamoil. Pacuér

16.11




OTHOLIEHUH

33

34

[MapannensHas mpoeKIus, TPUMEHEHUE
JUTSL IOCTPOCHHSI CEUYCHUH KyOa n
napauienenunena. CBoncTaa
napajuiesienuIe/1a ¥ MpU3Mbl

[TapannensHble 1ockocTu. [Ipu3naku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

21.11

21.11

35

Teopema 0 napamieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH,
MPOXOJIAILEH Yepe3 TOUKY, HE
MPUHAJICKALTYI0 JaHHOU INIOCKOCTH U
CIIEJICTBHUSI U3 HEE

23.11

36

37

CaolicTBa napauieabHbIX MIOCKOCTEN: O
HapajieIbHOCTH MPSAMBIX [IEPeceUeHUst
IIPU [IEPECEUEHUH JIBYX MapalIesIbHbIX
IJIOCKOCTEN TpeTben

CaolicTBa napasuieIbHbIX MIOCKOCTEN:
00 oTpe3Kax napaiselbHbIX MPSIMBbIX,
3aKJII0OYEHHBIX MCKAY napaljiCJIbHbIMA
IUIOCKOCTSIMH; O NIEPECEUEHHUH MTPSIMOM ¢
ABYMs TapaJlJICTIbHBIMU IIJIOCKOCTAMUA

28.11

28.11

38

[ToBTopenue: Teopema [ludaropa Ha
IJIOCKOCTH

Jenn
INocynapctBeHHOTO
repOa

30.11

39

40

41

IToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CaoiicTBa Ky0a U IPsIMOYTOJIBHOTO
napajuiesaenunena

Brruncnenue UIMH OTPE3KOB B KyOe U
IPSIMOYTOJILHOM Tapajuiesenurnee

Jenn nobpoBombIia
(BosIOHTEpA) B
Poccun

5.12

5.12

7.12

42

[IeprieHAUKYIIIPHOCTD NPSAMOU U

JleHn

12.12




m1ockocty. [Ipusnak
NEPIEHIUKYJIAPHOCTU IPIMON U
IUIOCKOCTH

Koncturyuun

43

44

[IepnieHIUKyYIIAPHOCTH NPSAMOU U
miockocTy. [IpusHak
NEPIEHIUKYIISIPHOCTHU IIPSIMOMN U
IUIOCKOCTH

Teopema o CyllleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAILEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPICHINKYISIPHOMN K INIOCKOCTH

12.12

14.12

45

46

[I;mockocTH M NEepneHIUKYIIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

IInockoctu u NEpNCHAUKYIISIPHBIC UM
MMPSAMBbIC B MHOI'OI'paHHUKAX

19.12

19.12

47

48

49

[lepnieHUKyNAp U HAKIOHHASL.
[TocTpoeHne nepreHANKyIIspa U3 TOUYKU
Ha MPSIMYIO

[lepnieHUKYSAp U HAKIOHHASL.
[TocTpoeHne nepreHANKYIIsIpa U3 TOUYKU
Ha MPSIMYIO

Teopema o Tpéx nmepreHAuKyIsIpax
(mpsimast U oOpatHas)

21.12

26.12

26.12

50

51

Teopema o Tp€x nepneHANKYISIpaxX
(mpsimast u oOpaTHast)

VYron Mexy CKpelBaromuMucs
PSMBIMH

28.12

9.01

52

53

[Touck neprneHIuKyIIpHBIX TPSAMBIX C
IIOMOIIBIO ITEPIIEHIUKYIAPHBIX
IIJIOCKOCTEN

OpTOl"OHaJ'ILHOC IMPOCKTUPOBAHUC

9.01

11.01

54

[TocTpoenue ceueHuit Kyba, MPU3MBI,

16.01




55

56

57

IIPABWJIBHOM MUPaMU/IbI C IOMOIIBIO
OPTOTOHAJILHON IPOEKIINU

[TocTpoenue ceueHuit kyoa, MpU3MBI,
MPaBUIILHON MUPAMHU/IBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I10ckocTu. Ilnockoctu
CUMMETpPUN B MHOTOTPaHHHUKAX

[Tpu3Hak neprneHIuKyJISPHOCTH TPSIMON
Y TUIOCKOCTH KakK CIEACTBUE CUMMETPUU

16.01

18.01

23.01

58

59

60

61

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTOsHUM OT TOYKHU J0 INIOCKOCTH
[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTOsHUM OT TOYKHU J0 IUNIOCKOCTH
Crioco0ObI ONyCTUTb MEPIEHAUKYIISPHI:
CUMMETpHUS, CABUT TOYKH I10
napajuleIbHON NpAMOU

CnBur no HenapauienbHON IPSIMOH,
WU3MEHEHUE PACCTOSHUN

JleHp poccHicKoro
CTyZleHYeCTBa

23.01

25.01

30.01

30.01

62

KonTponasnas padora "B3aumHoe
pacIoyio’keHHe MPSIMbIX U MJIOCKOCTEN B
npocTpaHcTae"”

1.02

63

64

[ToBTOpEHME: yron Mexay NpsAMbIMA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMaA
KOCUHYCOB

IToBTOpEHME: YroiI MEKIY
CKPELIUBAIOIIMMUCS IIPIMBIMU B
IIPOCTPAHCTBE

6.02

6.02

65

['eomeTpryeckue METOAbl BEIUMCICHUS
yria MeXJy NpsIMbIMU B
MHOTI'OI'paHHHKaX

Jlenp poccuiickoit
HayKH

8.02




66

67

68

JIByrpansbiii yroj. CBONCTBO JIMHEWHBIX
YTJIOB IBYT'PAHHOIO yrIiia

[TepnenauKyIsIpHBIC TIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIICHIUKYJISIPHBIX
IUIOCKOCTEH

[Ipu3Hak nepneHuKyIsIpHOCTH
IJIOCKOCTEH; TeopemMa o0 IpsiMoi
IIEPECEUEHMS ABYX IIJIOCKOCTEN
NEPIEeHIUKYISPHBIX TPEThEH MIOCKOCTH

JleHp mamMsTH o
poccusiHax,
HCITOTHABIITUX
CITY>KE€OHBIN 10T
3a npeaenamMu
OrteuyecTBa

13.02

13.02

15.02

69

[IpsiMoyrobpHBII Mapauienenunesn; Kyo;
WU3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napajuleenune1a

20.02

70

71

TeopeMa 0 qMaroHanu NpsAMOYIrOJIbHOTO
napasuieNienunea u cleCTBUe U3 Heé
CrepeomeTpruecKue 1 MPUKIIaIHbIC
3a]]auu, CBSI3aHHbIE CO B3aMMHBIM
PACIIOJIOKCHUEM MPAMBIX U IIJIOCKOCTHU

20.02

22.02

72

[ToBTOpEHME: CKpENUBAIOIMECS
IIpsIMBIE, ITapaJUIeIIbHbIE IIJIOCKOCTH B
CTaHJAPTHBIX MHOTOI'paHHHUKAX

27.02

73

74

[Tapa napannenbHbIX IJIOCKOCTEN Ha
CKPELIMBAIOIINXCA MPSAMBIX, PACCTOSIHUE
MEXIY CKPEIINBAOIIUMHUCS MTPSMBIMHU B
MPOCTBIX CUTYAIUSIX

PaccrosiHre OT TOUKH 10 TJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

27.02

29.02

75

Brruncnenue paccTosHUN MEXTy
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
ITOMOIIBIO IEPIEHIUKYJIIPHON
IIJIOCKOCTH

5.03




TpéXrpaHHslid yroj, HEpaBeHCTBA IS
TPEXI'PaHHBIX yIioB. Teopema

76 1 5.03
[Mugaropa, TeopeMbl KOCUHYCOB U
CHHYCOB JUIsl TPEXTPAHHOIO yIJia
DIeMeHTHI ChEePUIECKON TeOMETPHH:

77 1 7.03
reoIe3MuecKue JMHUN Ha 3emIe

78 KOHTpOJIBHE'l'SI pabota "Yrisl 1 1 1203
paccTosiHus

79 '('jI/ICTeMaTI/IBaI_II/Iﬂ 3HaHUM ) 1 1203

MHOTOrpaHHHK U €T0 JIEMEHTHI

IIupamuga. Buasl nupamu 450-nietne co Ans

80 I EBHHBHH?'M rnf aMHpa A 1 BBIXO/1a TIEPBOI 14.03

P pamui «A30yKn»

81 [Tpusma. IIpsimast 1 HaKIIOHHASI TPU3MBI. 1 19.03
[IpaBunbHas npusma

82 ITpsmoit napannvenenmne)l, 1 1903
OpSMOYTOJIbHBIN Mapaenenunes, Kyo

83 BEIHYKJ'IBIG MHOTrOrpaHHHMKH. Teopema 1 2103
Ditnepa
Brimykisie MHOTOTpaHHuKH. Teopema

84 Oinepa. IIpaBunbHbIE 1 1 4.04
NIOJTYTIPABHIIbHBIE MHOTOTPAaHHUKHU

85 KonrtponbHas padora "MHororpaHHukH" 1 9.04

86 [TonaTue BekTOpa Ha MIOCKOCTH U B 1 9.04
IPOCTPAHCTBE

87 CyMmMa BEKTOpOB 1 11.04

88 PazHoCTh BekTOPOB 1 16.04

89 [IpaBuio napamienenunena 1 16.04

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1 18.04

91 Paznoxxenue BekTopa 1o 6aszucy Tpéx 1 23.04

BEKTOPOB, HE JISKAITUX B OJTHOM




IIJIOCKOCTH

92 CkansipHoe mpou3BeIeHUE 1 23.04
93 Brruuciienue yria Mexy BEKTOpaMH B 1 95 04
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 7.05
95 [Ipocreiimme 3a1a4n ¢ BEKTOpaMu 1 7.05
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 14.05
97 [IpocrTeiimme 3aga4n ¢ BEKTOpAMHU 1 14.05
98 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 16.05
99 O0001IeHNEe U CHCTeMAaTU3alNs 3HAHUN 1 21.05
100 Hrorosast koHTpoIbHAs paboTa 1 21.05
101 Wroroas koHTpOJIBHAS paboTa 1 23.05
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 26.05
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
JlaTa uudgposbie
Nenn/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha MJIOCKOCTH U B POCTPAHCTBE"
5 [ToBTopenue temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncinenue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHUE TeMbI "YpaBHEHHE MTPSIMOH, 1
MpoXosuIel yepes 1Be TOUKu"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/Ibl pacuéTa yria 1
MeX/1y NPSIMbIMH B MHOT'OTPaHHUKaX
11 AHanuTHYECKHE METO/Ibl pacuéTa yria 1
MEXJy TNIOCKOCTSIMH B MHOTOI'PaHHUKAX
12 dopMya pacCTOSHUS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTosiHUi OT TOUKHU 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHUM OT TOUKHU 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEM

19 [TapannenpHble NpsIMbIE U MIIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsSIMBbIE U TIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YIJIBI MEXTY CKPEITUBAIOIIIMMUCS
MPSIMBIMA
[lepnengukynsipHbie MPSIMbIE U

99 TJIOCKOCTH: CTaHapTHBIE Mapbl
MePIEHIUKYIISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenaukynsipHbie MPSIMbIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
TepIeHIUKYIsIpax

24 [lepnengukynsipHbie MPSMbIE U




IIJIOCKOCTH . BBIYUCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOT'OYTOJIbHUKOB, (OPMYJIbI 15t
TIomaael, COoOpakeHHs O00MS
[ToBTOpEHHE: TIOIIAAN

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TJTOIAIM TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaiesnenumnena

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIINH yTiia

33

34

CrepeomeTprdeckne 3a/1auu, CBSI3aHHbIE C
00BEMOM MPSAMOYTOIBHOTO
napaJulesenumesaa

HpI/IKHaI[HLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napaJesenumnena

35 O0BEM npsAMOi TPU3MBI

36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IIPSAMOM MTPU3MBbI

37 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSIMOH PU3MBI
Boruucnenue 06bEMOB Tell C TOMOIIBIO

38 onpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Boruucnenue 06EMOB Tell C TOMOIIBIO

39 onpeaenéHHoro uurerpaina. O0béM
UPaMUIbI

40 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BbEMOB MUPaMUJ C OOIIUM YTIIOM

41 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLTUM YIJIOM

42 CrepeoMeTpHUUeCKUE 3a7jaui, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKIIOHHOU

b

TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBbEMBI
Ten", CBA3aHHbIE C 00bEMOM MTUPAMUJIBI

46 [Tpumenenue o0bEMOB. Boruncienue

pacCTodHuA N0 IMIIOCKOCTU




KonTponbras padbota "O0béM

47 MHOTOIpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBoul UIUHID.
[Tnomanp MOBEPXHOCTH HUIMHIPA

50 Konunyeckas moBepXxHOCTh, 00pazyromme
KOHMUYecKoU nosepxHoctu. Konyc

51 CeueHue KOHyca MIO0CKOCTHIO,
rapajuieIbHOM TIOCKOCTH OCHOBaHUS

50 VYceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYyCa

54 [Tnomans 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Cdepa u map




60

[lepeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHI IIIOCKOCTHIO

66

67

[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom
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