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HHOACHUTEJIbHAS 3AIINCKA

I'eomerpust siBisieTcss OAHMM M3 0a30BBIX KypCOB Ha YpOBHE CpenHEero oOImiero
o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh H3Y4YCHHUS AUCHUIUINH €CTECTBEHHO-HAyYHOU
HAMpaBJICHHOCTH M TPEIMETOB T'YMAaHUTAPHOrO IUKIA. [10CKONBKY JOTHYecKOe MBIIUICHHE,
dopmupyeMoe IpH M3Y4EHUU OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOCHHMHU LIEMOYKU JIOTUYECKUX YTBEPKICHUH INpU peLICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Lenp ocBOeHUS poOrpaMMbl yueOHOTO Kypca «l'eoMeTpusi» Ha yriayOJEéHHOM ypOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOYy4aromMXCsi TMPU H3YYECHHUH TE€OMETPUH, Kak
COCTaBIISAIIOLICH MpeaMeTHOH obnactu «MaremaTnka W MH(POpPMATHKa» dYepe3 obecreueHue
BO3MOXKHOCTH NPUOOPETEHHs] UM HCIOJIb30BaHUS Oosiee IIIyOOKHX I€OMETPHUYECKUX 3HAHUU U
JecTBUH, creln(UYHBIX I€OMETPUHM, U HEOOXOAMMBIX JUI YCIEUIHOIO MpOo(ecCHOHAIBHOIO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpuopuTeTHBIMU 3a7jauaMH Kypca F€OMETPUHN Ha YriIyOJIEHHOM YPOBHE, PACIIUPSIOIINMU
¥ YCHJIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBISIFOTCS:

pacimpeHne TpeACTaBICHHUS O TEOMETPUM KaK dYacTH MHPOBOW KyJAbTYPHl U
(dbopMEpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

(dbopMHpoBaHUE TPEICTABICHHUS O TPOCTPAHCTBEHHBIX (HUrypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIENISX, T03BOJIIOLIMX OMUCHIBATE U U3Y4aTh pa3HbIe IBJICHUS OKPYKAIOILEro
MUpa, 3HaHHE OHATUHHOIO anmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dbopMHpOBaHNE YMEHUS BJIAJETh OCHOBHBIMU MOHATUSAMH O NMPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (popMyl M yMeHHE UX NPUMEHSTh, YMEHHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

(dbopMHpOBaHHE YMEHHs paclio3HaBaTh Ha 4YEpTEXKax, MOJENAX M B pEabHOM MHpE
MHOTOTPaHHHKH U TeJla BpallleH!Us, KOHCTPYHPOBATh T€OMETPUIECKHIE MOJICITH;

dbopMHpOoBaHWE  TIOHMMAaHUS  BO3MOXKHOCTH  aKCHOMAaTHYECKOTO  IOCTPOSHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBAHHE MOHUMAHHS POJM AKCHOMATHUKH IIPH TPOBEICHUU
pacCyKIeHUN;

¢dbopMHpOBaHHE yMEHHUS BJaJeTh METOJAaMH J0Ka3aTeJIbCTB M AJITOPUTMOB PpEIICHUS,
YMEHUS MX TPUMEHATh, MPOBOJUTH [OKa3aTelbHbIE pPACCYKACHUS B XOJE pElICHHS
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKHM CoJep’KaHueM, (OpMHpOBaHUE
NpPEICTaBICHUS O HEOOXOAMMOCTH JIOKAa3aTeIbCTB TPU OOOCHOBAaHMHM MaTEeMaTHYECKHX
YTBEPKICHHUIA U POJIM aKCHOMATHUKH B TIPOBEICHUH JISTYKTHBHBIX PACCYXKICHUH;

pa3sBUTHE W COBEPUICHCTBOBAHWE HHTEIUIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yJaromuxcsi, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBILICHHS], UHTepeCca K U3y4EHHIO T€OMETPUH;

¢dopmupoBaHrue (YHKIIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHONW T'€OMETPUH: YMEHUS
pacrio3HaBaThb MPOSBICHHUS T€OMETPUUYECKUX MOHATH, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CHUTYyallMsIX W TpPU HU3YYEHUHM JPYTUX Y4eOHBIX TIPEAMETOB, IMPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJCITUPOBAHHS PEATbHBIX CHTYallld, HCCIEeTOBAHUS
MIOCTPOCHHBIX MOJIeIIEH, MHTePIPETAIlMH OTYISHHBIX Pe3yIbTaTOB.



OCHOBHBIMHU COJIEp)KAaTEeIbHBIMUA JIMHUSMU y4deOHOro kKypca «['eomerpus» B 10-11
Kkiaccax sBiAOTCS: «[IpsiMble M TIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukmu», «Tena
BpaleHus», «BeKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J|BIKEHUS B POCTPAHCTBEY.

ChopmymnupoBannoe Bo PI'OC COO TpebOoBaHHE «yMETh OMEPUPOBATH MOHATHIMU,
pElIeBaHTHBIMH T€OMETPUH Ha YriayOn€HHOM ypoBHE o0yuyeHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJEpXaTeNbHbIM JHMHUSIM Yy4eOHOro Kypca, a (OpMHUpPOBAHUE JIOTHYECKHX YMEHUU
pacrpezensercs He TOJIbKO MO CoJepKaTelIbHbIM JIMHUSM, HO U 110 rojiaM ooydenust. Copeprkanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibTaraMm ocBoeHusi denepanbHoil padoueit
IIPOrPaMMBI, pacipeIeIEHHBIM 10 ToAaM 00yueHusl, CTPYKTYPHUPOBAHO TAKUM 00Pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHBIM BOIIPOCaM 00YyJaroIuecs o0pamaiich HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHMW30BaTh  OBIAJACHHE TEOMETPUUYCCKUMHU  TOHSATUSMH H  HABBIKAMHU
MOCJIEI0BATEIBHO M TOCTYNATENbHO, C COOJIOJCHUEM MPHHIMIIA MPEEMCTBEHHOCTH, a HOBBIC
3HAHMS BKIIOUYATh B OOIIYIO CHCTEMY T€OMETPHUECKUX MPEICTABICHHUI 00yUaIONTUXCSI, PACIIHPSIS
U yriyonsis e€, o0pasys mpoYHble MHOXKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUU HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3iath ycnoBus i aAuddepeHuranuu oO0ydeHHs, MOCTPOSHUS HHIWBUIYaTbHBIX
o0pa3oBaTeNbHBIX NporpammMm, o0OecrneduTh YrayOln€HHOE H3yYyeHHE TEeOMETPHH  Kak
COCTaBIISIONICH yaeOHOTO TpeameTa «MareMaTukay;

MOJATOTOBUTEL OOYYAIONIUXCSI K TPOJAODKCHUAI0 M3YUCHHSI MATEMATUKH ¢ YYETOM BhIOOpa
Oynymieit npodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXKIY OOmMUM U MpodecCHOHATBHBIM
o0pa3zoBaHHEM.

Ha u3yuenue yuebnoro kypca «['eomerpusi» Ha yriyOn€HHOM ypoBHe oTBoguTcs 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B Heeno).



COJEP)KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE IOHATHS cTepeoMeTpHur. Touka, mpsmasi, INIOCKOCTb, TPOCTpaHcTBO. IlonATHe
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3aumHoOe pacrnosiokeHue NpsMBIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapaJIICIIbHbBIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemuBaomuxcs npsamsix. [lapamnensHOCTs IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IIPSMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHOe MW LEHTpAJIBHOE
POCKTHPOBaHUE, n3o0pakeHue ¢uryp. OCHOBHBIE CBOHCTBA MapajuICIbHOIO MPOESKTUPOBAHUSL.
N300paxkenne ¢uryp B napaielbHOW MPOEKIMU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXy IPSAMBIMU B IpocTpaHCTBeE. [lapamienbHOCTh MIOCKOCTEM: NapauleiabHbIE INIOCKOCTH,
CBOMCTBA NapajieNnbHbIX iockocTel. [IpocTeiiiie npocTpaHCTBEHHbIE (UTYpBI HA MIIOCKOCTH:
TETpadp, NapajuleIeIuIe], IOCTPOSHUE CEUEHUI.

[lepneHIUKYNApHOCTh NPSIMOM M IUIOCKOCTH:  IEPIEHAMKYISIDHBIE IpsIMBIE B
IIPOCTPAHCTBE, INPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYIIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPAMON NEPIEHIUKYIIIPHON IIIIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. llepneHaAuKyasp W HAKJIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, pAacCcTOSHUE OT NPsSIMOM [0 IUIOCKOCTH, NPOEKUus (GUIypbl Ha IJIOCKOCTb.
[TeprieHAUKYJIAPHOCTD IUIOCKOCTEN: IPU3HAK NEPIEHANKYIISIPHOCTH ABYX ILIOCKOCTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

VYIIIbl B IPOCTPAHCTBE: YToJI MEKY NPSMOM U IINIOCKOCTBIO, IBYTPaHHBIN YT OJ1, JIMHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBONCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JIBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKHU

Buzabl MHOTOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrompHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPU3MblI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
IPSIMOYTOJIBHBIN Napajulelienunesl M ero cpolcTBa. KpaTdaliime IyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrojibHasi IUpaMua, NpaBuibHasg U yceu€HHas nmupamubl. CBoiicTBa pédep u OOKOBBIX TpaHei
IpaBWIBHON nupaMuel. [IpaBuiibHBIE MHOTOIpDaHHUKHU: IpaBWIbHAs IpHU3Ma M IPAaBUIbHAS
NUpaMu/Jia, paBUIIbHAS TPEYTOJIbHAS TUPAMK/JIa U IPABUIIbHBIN TeTpasap, KyO. [IpeacraBnenue o
IIPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTAdAP, AOJEKAd P U UKOCAIP.

Brruucienne aneMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHamu, yrisl. [Lnomans 60koBoM
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIOIIA/ (b OCHOBaHHI, TeopeMa 0 O0KOBOM
MOBEPXHOCTH MpsiMOi mpu3Mbl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABHIBLHON
MApaMUbl, TEOPEMA O IUIOMAAN YCEUYEHHON TUPaMUIBI.

CuMMeTpHst B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABUIIBHBIX MHOIOTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS NPABUJIBHON TUPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE



IToHsTHSA: BEKTODP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, [UTMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIC BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUA C BEKTOpAaMHU: CIIOKEHUE U BBIYUTAHHUE BEKTOPOB, CYMMa HECKOJIBKHUX
BEKTOPOB, YMHO>KEHHE BEKTOpa Ha uncio. CBoiCTBa ci10keHUs BEKTOpoB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha 4uci1o. [ToHsaTHEe KOMIUIaHapHbIE BEKTOPHL. I [pr3HaK KOMIIIIAaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IokKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpaHcTse. Koopaunars! Bekropa. CBA3b
MEXy KOOpJUHATAMM BEKTOpa M KOOPAMHATAMHU TOYEK. YTOI MEXIy BekTopamu. CkamspHoe
IIPOU3BENICHNE BEKTOPOB.

11 KJIACC

Tena BpaleHnus

[ToHATHs: UMIMHApPUYECKAsh TOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, chepuueckas
HOBEPXHOCTh, 00pa3ylolIMe MOBEpXHOCTEN. Tena BpaleHus: IMINHIP, KOHYC, yCeUEHHBINA KOHYC,
cdepa, map. B3aumHoe pacrnonoxkenue chepbl U MIOCKOCTH, KacaTelabHas IJIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHHus Ha MI0cKocTH. Pa3BépTka numnunapa u konyca. Cummerpus chepbl
U 1Iapa.

O6Bvém. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajienenunena u cieActBus u3 He€. OOBEM NPsAMONM W HAKIOHHON NPHU3MBI, HIUHIPA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOr0 CETMEHTA.

KomOuHanmu Ten BpamieHHs W MHOTOTPaHHHMKOB. [Ipu3Mma, BmHcaHHAas B IWJIMHAD,
onucaHHas okojio mwiuHApa. [lepeceuenue cdepsl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHUKA, OIIMCAHHOTO OKOJIO cepsl, chephl, BHUCAHHOI B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomans MOBEpXHOCTH LMIMHIpPA, KOHYca, Iulomaas chepbl u e€ yacteid. [logodue B
npoctpanctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue mnonoOus, romorerus. PemieHune 3agad Ha IUIOCKOCTH C HUCHOJIb30BAHHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHne ceyeHWid MHOTOTPAHHMKOB W TeJ BpAIlEHHs: CEUeHHUS IWIMHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajjiesibHble OCHOBAaHHUIO M
NPOXOJAILINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METOJAbI MOCTPOEHUS] CEYEHUU: METOJ CIIEJIOB,
METO/1 BHYTPEHHET0 IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEH MI0CKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrops! B mpocTpancTBe. Onepaiyu Haja BeKTopaMu. BeKTopHOEe yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXeHHA. [IpsimoyronbHas cucrtemMa KOOpPAHMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.

J{BMKEeHHS B IPOCTPAHCTBE

JBwxeHust mpoctpaHctBa. OtoOpaxeHus. [IBiwkeHuss u paBeHcTBO ¢uryp. OO6mue
CBOWCTBa JABIWKEHMH. BuIbpl NBMKEHUI: NapansieNbHbIi NMEpPeHOC, LEHTpalbHAs CUMMETpPHUS,
3epKajibHasi CHMMETpPHs], TOBOPOT BOKPYT npsiMoil. [IpeoGpazoBanust mogodus. Ilpsmas u chepa
Olinepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJIYBJEHHBINA YPOBEHB) HA YPOBHE CPEJHETO OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpa:knanckoe BOCIIUTAHUE:

cOPMUPOBAHHOCTh TPAKIAHCKOM IMO3ULUK OOy4aromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIENYyp TpaxkJIaHCKOro OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OpPMUPOBAHHOCTH POCCUICKON IPpaKTAHCKOW UIACHTUYHOCTHU, YBAKEHUS K IPOIIIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSIM POCCUHUCKHUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJbI, WCIOJIb30BAHUE J3THUX JOCTHKEHUH B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHWE JIYXOBHBIX IICHHOCTEH pOCCHHCKOTO Hapona, cHOopMHPOBAHHOCTH
HPABCTBECHHOT'O CO3HAHMSI, STUYECKOTO MOBEJICHHUS, CBA3AHHOTO C MPAKTUICCKUM TMPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTENIBHOCThIO YUEHOTO, OCO3HAHWE JMYHOIO BKJaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE!

ACTETUYECKOE  OTHOIIEHWE K  MHpPYy, BKIIOYas  ACTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHHH, pacCyXIeHUH, BOCIHPHUUMUYUBOCTh K
MaTeMaTHUYECKUM acCleKTaM Pa3InYHbIX BHI0B UCKYCCTBA,

5) pusznyeckoe BoCIUTAHUE:

c(hOPMUPOBAHHOCTh YMECHHSI IPUMEHSATh MATEMAaTUICCKUE 3HAHMSI B HHTEPECAX 3JI0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
NMUTaHWe, COATAHCHPOBAHHBIN PEKUM 3aHITHN U OT/BIXA, peryJisipHas (U3uUecKasi akTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATETbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTB K TPYIy, OCO3HAHUE LIEHHOCTU TPYI0II00US, HHTEPEC K Pa3IUIHBbIM cepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynymier mnpodeccun W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0pa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0THYECKOe BOCTIUTAHUE:

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYIbTYpbl, MOHUMAaHHE BIUSHUS COLUAIHHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS HAa TPUMEHEHHUE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, TIIaHUPOBAHHUE MTOCTYIKOB U OIICHKH
UX BO3MOXKHBIX TTOCJICJICTBUM JIJIST OKPYXKAIOIIEH CPEJIbl;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HayKH W OOIIECTBEHHOW MPAKTHUKH, MOHHMMaHHE MAaTeMaTHYECKOW HAYKH KaK Cepsl
YeJI0BEUCCKOM JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTU IJId pa3BUTHUA INUBUJIM3AllUH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKUA U MAaTEMaTU4YECKON KYJIbTYpOM KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIISITH MPOCKTHYIO M UCCIIEOBATENbCKYIO ACSITENbHOCTh HHANBUAYAIBHO U

B IpyIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBIC YHHBepPCcAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble JlornyecKkue AeicTBuA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB,
IOHATUHM, OTHOWIEHMH MEeXAYy MOHATUAMH, (OPMYIUpOBaTH ONPEAETICHUS MOHATHIH,
yCTAQHaBJIMBaTh CYIIECTBEHHBIH MNpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui 000OLIeHHA U
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BOCIIPUHMMATh, (OPMYIMPOBATh U NPEOOPa3OBbIBATh CYKACHUSA: YTBEPAUTEIbHBIC U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U 00IIUE, YCIIOBHBIE,

BBISIBIIITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTUBOpEYHs B (PaKTax,
JaHHBIX, HaAOMIOJEHUSIX U  YTBEPXKICHUSX, Mpeajararb KpPUTEpUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKM, JNEAYKTUBHBIX U HHAYKTHUBHBIX
YMO3aKJIIO4YEeHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENIBHO JI0Ka3aTeNbCTBA MATEMaTUUECKUX YTBEpPKJIECHUH (TIpsMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAllUIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOBI;

BBIOMpaATh CHoco0 pemieHus ydyeOHOM 3amaun (CpaBHUBAaTh HECKOJIBKO BapHAaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXONALIMI C Y4ETOM CaMOCTOSITENIbHO —BBIJIEICHHBIX
KpUTEPUEB).

Ba3oBble nccienoBarejbckue 1elCTBUA:

MCIOJIb30BATh BOIIPOCH! KaK UCCIIE0BATEIbCKUI HHCTPYMEHT MO3HAHUs, (OPMYIUPOBATH
BOINPOCH], (UKCUPYIOIIME NPOTHBOpEUYHe, NpoOJeMy, YCTaHABIMBATH HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UINI0, MHEHHE;

IIPOBOAUTH  CaMOCTOSITEJIBHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIECJOBAHHUE IIO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHMYeCKOro OOBEKTa, SBJIEHUS, IPOIIECCAa, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIINPOBATH 0OOOIIEHUS U BBIBOABI IO pe3yjIbTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs], UCCIIeI0BaHMS, OLIEHUBATh JOCTOBEPHOCTh MOJIYUEHHBIX Pe3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

IIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOLIECCA, a TAKIKE BBIABUTATh MPEANIONIOKEHHS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBJIATH A€(PUIMTHI HTHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETAa Ha BOIIPOC U AJIs
pelleHus 3aauu;



BbIOMpaTh MH(MOpPMAIMIO M3 HCTOYHUKOB pPa3IMYHBIX THUIIOB, AHAIU3MPOBATH,
CHUCTEMaTH3UpOBaThb M HWHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPE/ICTABIICHMUS,;

CTPYKTYpUpOBaTh  HMH(POpPMALMIO, TPEACTaBIATH €€ B  pa3iuyHbIX  (opmax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLIEHUBATh HAAEKHOCTb MH(OpPMALMK 10 CaMOCTOATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KomMMyHnKaTUBHBbIE YHUBEpPCAJIbHbIE y4eOHble JeilcTBUS

OO0menue:

BOCIIpUHUMATb U q)OpMy.]II/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCIIOBUAMH M LCIISIMU
06H_I€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBIPAXKATb CBOKO TOYKY 3PCHHA B YCTHBIX W ITHMCbMCHHBIX
TCKCTaX, 1aBaTh IIOACHCHHA 110 XO4Y PCHICHHUA 3a/la4yi, KOMMCHTUPOBATD HOJIyT-IeHHblﬁ PE3yibTaT,

B X0/ OOCYXKICHHsI 33[aBaTh BOIMPOCHI MO CYIIECTBY OOCYXAaeMOH TEMbI, IPOOIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHsS], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYIMX YYaCTHUKOB JAMajora, oOHapyKHBaTh pPa3jiHyuue U CXOJCTBO
MO3UIHUI, B KOPPEKTHOH opMe GOopMyTUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MNpCACTABIATE PE3YJIbTAaThl PCIICHUA 3aJadr, SKCIICPHMMCHTA, HCCICAOBAHHA, IMPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (OpMaT BHICTYIIEHUS € yUYETOM 3a]a4 IPEe3eHTAllMU U 0COOEHHOCTEN
ayJIUTOPUHU.

PeryssiTuBHbIC YHHBepCaJbHbIC y4eOHbIe el CTBUS

Camoopranmszanus:

COCTABJIAThH IUIAH, AITOPUTM pEIIEeHUs 3a7ayd, BbIOMpaTh CIOCO0 pELIeHHs C Y4ETOM
UMEIOIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTHPOBATh
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJIEKT:

BJIa/IETh HaBbIKaMU MIO3HABATENbHOMN pe(IeKCUU KaKk OCO3HAHMSI COBEPILIAEMBbIX AEHCTBUM
U MBICIUTENbHBIX TPOIECCOB, HX pPE3yIbTaTOB, BIAAETh CIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIA ITpoLiecca U pe3ynbTaTa pelleHNs MAaTEMAaTHIEeCKON 3a1a4H;

IIPEIBUIIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTHh IIPH PEUICHMM 3aJadd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLIEHUBAaTh COOTBETCTBHE pe3yjbTaTa LEIM M YCIOBUSAM, OOBACHATh NPUUYHMHBI
JOCTHKEHUS UM HETOCTHIKEHUS PE3YIbTaTOB JESTEIbHOCTH, HAaXOAUTh OMIMOKY, 1aBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEILHOCTD:

MMOHUMATh U MCMOJIb30BaTh NMPEUMYIIECTBAa KOMAaHIHOW U MHJMBUIYyaJbHOM pabOThl pH
pelieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IPYNMOBBIX (Gopmax paboTel (00CykaeHus, 0OMEH MHEHMH, «MO3TOBbIE
HITYPMBI» U UHBIE), BBIIIOJIHSITH CBOIO YaCTh pa00OThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU



YIeHaMd KOMaHJbl, OIICHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMYyIIMPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUSI.

HNPEAMETHBIE PE3YJIbTATbBI

K xonity 10 kiacca o0ydarommiics HAyYUTCS:
J CBOOOJHO OIEPUPOBATH OCHOBHBIMH IMOHSATHSIMH CTEPEOMETPHH IPH PEHICHUH
3a/1a4 U MPOBEICHUH MaTeMaTHUYECKUX PacCyKICHUI;

J OPUMEHSATh AKCUOMBI CTEPEOMETPUM M CJCICTBUS M3 HUX IMPH PEUICHUU
reOMETPUYECKUX 3a]1a4;

J KJIacCH(PUIUPOBATh B3aWMHOE PACHOJOKEHHE TPSAMBIX B IMPOCTPAHCTBE,
IUIOCKOCTEH B MIPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE;

J CBOOOZHO ONEPHPOBATHh MOHATHSAMH, CBSI3aHHBIMH C yIJIAMH B IIPOCTPAHCTBE:
ME/1y MPSIMBIMHU B TPOCTPAHCTBE, MEXKy IPSMOU M TUNIOCKOCTHIO;

J CBOOO/IHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

J CBOOOJTHO pacrio3HaBaTh OCHOBHBIC BHJbl MHOTOIPAaHHHKOB (IIpU3Ma, THPaMH/IA,
IPSIMOYTOJIbHBIN MapaieNnenumnen, Kyo);

J KJIaccu(pUIUPOBaTh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHUS JJISl KITacCU(UKAIIH;

J CBOOO/IHO ONEpPUPOBATH MOHSATHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

J BBINIOJIHATG TapajjieNIbHOE, LEHTPAIbHOE W OPTOrOHAJIBHOE IPOEKTHPOBAHHE

(Guryp Ha IIOCKOCTh, BHIIOJIHATH N300paskeHus (PUIYp Ha IIIOCKOCTH;

. CTPOUTH CEYEHUs MHOIOTPAHHUKOB pA3JIMYHBIMM METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y;

. BBIUMCIIATh IUIOIIAAM MOBEPXHOCTEH MHOTOTPaHHHUKOB (MpU3Ma, NUPAMUJA),
reOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMy;

. CBOOOJHO ONEPUPOBATH MOHITUSIMH: CUMMETPUSI B MPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBI;

. CBOOOZAHO  ONEpPUPOBaTH IOHATUSMH, COOTBETCTBYIOIIMMM  BEKTOpaM U
KOOPJHMHATAM B IIPOCTPAHCTBE;

. BBIIIOJIHATH ACUCTBUSA HaJ BEKTOPAMU;

. peuiars 3a1a4y Ha J10Ka3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLICHUN U HaXOXICHHUE
F€OMETPUYECKHUX BEJIIMUUH, IPUMEHSIS U3BECTHBIE METOBI IIPU PEILICHUU MAaTEMaTUYECKUX 3a1a4
MOBBIILIEHHOTO U BBICOKOI'O YPOBHS CIIOKHOCTH;

. [IPUMEHATH  NPOCTEHININWE  NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1ay;

. U3BJIEKAaTh, MpeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH  MHPOpPMAIUIO O
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTeKax U PUCYHKAX;

. IIPUMEHATH TOJYYECHHbIC 3HAHUS HA NPAKTUKE: CPABHUBATH M AHAJIU3UPOBATH
peanbHblEe CHUTyallUM, NPHUMEHATh MW3YyYEHHBIE IIOHATHA B IIPOLECCE ITOMCKA PEIIEHUs
MaTeMaTH4ecku c(HhopMyIHMpPOBAHHON MPOOJIEMBI, MOIETUPOBATh PEeabHbIE CUTYallUU Ha SI3bIKE
TE€OMETPUH, UCCIIEN0BATh TIOCTPOECHHBIE MOJEIIN C UCIIOJIb30BAHUEM T€OMETPUYECKUX MTOHATUN U



TEOpeM, ammapara aireOpbl, pelaTh NPAKTUUYECKHUE 3aJayM, CBSA3aHHBIE C HAXOXIECHUEM
FE€OMETPUUECKUX BEJINYUH;

J UMETh MPE/ICTaBIECHUsI 00 OCHOBHBIX 3Talax pPa3BUTUS F€OMETPUH KaK COCTABHOM
yacTu (pyHAAMEHTa pa3BUTHsI TEXHOJIOTHH.

K konmy 11 knacca oOyyarommuiicss HAy9uTCs:

J CBOOOJHO  ONEpUPOBATh IOHATUAMH, CBSI3aHHBIMHU C  IMJIMHAPHUYECKOM,
KOHMUYECKO! U chepruecKkoil OBEPXHOCTAMH, OOBSCHIATH CLIOCOOBI IOTYyYEHHUS;

J OIIEpUPOBATh TIOHATUSMH, CBS3aHHBIMH C TEJlNaMH BpALICHUS: LWIMHIPOM,
KOHYCOM, cepoii u mapom;

J pacrio3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, chepa U map) U OOBSICHATH
CITIOCOOBI MTOTYYEHUSI TEJl BPAILICHHS;

o KJIacCH(UIUPOBATH B3aUMHOE PACIOI0KEHUE ChEPhI U IIOCKOCTH;

J BBIYHCIIATH BETMYUHBI 3JIEMCHTOB MHOTOIPAaHHUKOB U TEJ BpaleHUs, 00BEMBI 1

IUTONIAIA  TOBEPXHOCTEH MHOTOIPAHHUKOB W TENl BpAIICHHS, T'€OMETPHUYECCKHX Tel C
pUMEHEHUEM (OPMYIT;

. CBOOOIHO ONIEPUPOBATH MOHITHSIMH, CBI3aHHBIMH C KOMOMHALIUSIMHU TEJI BPAIICHUS
U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cepy M OMHMCAHHBIN OKoJio cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK HJIU TEJIO BPAIICHHUS,

. BBIUUCIISATH COOTHOIICHUS MEXIY IUIOMIAJSIMH TOBEPXHOCTEH U 00BbEMamu
MOJOOHBIX TEJI;

. n300pakaTh M3y4aeMble (Urypbl, BHIIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3
PHCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y, CTPOUTh CCUCHHS TeJ
BpalllCHUS;

o U3BJIEKAaTh, HMHTEPIPETUPOBATH U  MpPeoOpa3oBbIBaTh  MHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

J CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

J BBITOJHATH ONEPalMM HaJl BEKTOPaMH;

o 3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJUHAT;

J pemath TeoMEeTpUYECKUE 3a/7aYyd Ha BBIUMCICHHME YIJIOB MEXIY MPSIMBIMU M

MJIOCKOCTSIMHU, BBIYMCIEHUE PACCTOSTHUM OT TOYKHM 1O IUIOCKOCTH, B II€JIOM, Ha NMPUMEHEHUE
BEKTOPHO-KOOPAMHATHOTO METOAA TP PELICHUH;

J CBOOOJHO ONEPUPOBATh MOHITUIMHU, CBSI3aHHBIMU C ABM)KEHHEM B IIPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHHU;

J BBITNOJIHATh U300pa’k€HUsI MHOTOTPAHHUKOB U TeJl BpallleHUsl IpU NapauieIbHOM
IIEPEHOCE, LIEHTPAIBHON CUMMETPHH, 3€PKAJIBHOM CUMMETPHUH, IPU IOBOPOTE BOKPYT INPSMOMH,
npeoOpa3oBaHus MOA00NUS;

J CTPOUTh CEUEHUSI MHOTOTPAaHHMKOB M Te€J BpALICHHS: CEUEHUs UWIMHJIpa
(mapamienbHO W TEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (TapajiebHble OCHOBAaHUIO U
IPOXOJAIINE Yepe3 BepIINHY), CeUeHHUS 11apa;

J HCIIOJIb30BaTh METO/IbI MOCTPOCHUSI CEUEHUIN: METO/ CJIEJIOB, METOJ] BHYTPEHHETO
MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

o JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKICHUS;



o MPUMEHSTh TeoMeTpuueckrue (DakThl AN PEIIeHUs CTEPEOMETPUYECKHX 3ajad,
NPEIOIArafoIIuX HECKOJIBKO IIaroB PEUICHHS, €CJIA YCIOBHS NMPUMEHEHUS 33/JaHbl B SIBHOH U
HessBHOU (opme;

J pelaTh 3a7a491 Ha JI0Ka3aTeIhCTBO MAaTEMATHYECKUX OTHOIICHUN U HAXOXKICHHE
TE€OMETPUYCCKUX BEIMYNH;

o MPUMEHSTH TPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAITMOHHBIE CHCTEMBI
MIPH PENICHUN CTEPEOMETPUICCKUX 3a]1aY;

o NPUMEHSTh TOJIyYCHHBIC 3HAHWS Ha TPAKTHKE: CPAaBHUBATh, AHAIU3UPOBATH U
OIICHUBATh pEAbHBIC CUTYallMd, MPUMEHSATh H3Y4YCHHBIC TOHSATHS, TEOPEMBI, CBOICTBa B
MPOIIECCe TIOMCKA PEUICHUS MaTeMaTHYeCKH COPMYIHPOBAHHOW MPOOIEMBI, MOACITHUPOBATH
peajbHBIE CHUTyalldd Ha S3bIKE TI'EOMETPUH, WCCIICAOBaTh IIOCTPOCHHBIE MOJICITH C
UCTIOJIb30BaHUEM T€OMETPHUYECKHX MTOHITUH U TEOPEM, alliapara ajareOpbl, permaTh IPaKTHIeCKHUe
3aJ1auu, CBS3aHHBIC C HAXOXKICHUEM T'€OMETPHUECKUX BEIIHYUH;

o UMETh MPEJICTaBICHMSI 00 OCHOBHBIX dTarax Pa3BUTHS TE€OMETPUHU KaK COCTaBHOU
qacTh QyHJIaMEHTa Pa3BUTHSI TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Konrtpoabubie IIpakrnueckne  (UH(ppoBbIe)
n/n NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcnl
http://school-
1 B 23 1
BE/ICHUE B CTCPCOMCTPHIO collection.edu.ru/catalog/
9 B3anmHoe pacnonokeHue npsMbIX B 5 1 http://school-
MPOCTPAHCTBE collection.edu.ru/catalog/
3 [TapanneasHOCTh NPSIMBIX U TJIOCKOCTEN B 8 http://school-
MPOCTPAHCTBE collection.edu.ru/catalog/
4 IlepnieH IUKYIAPHOCTD MPSAMBIX U o5 http://school-
IJIOCKOCTEMN B IMPOCTPAHCTBE collection.edu.ru/catalog/
http://school-

5 VYriel 1 paccTostHUS 16 1 p:// _
collection.edu.ru/catalog/
http://school-

6 MHOTrOrpaHHHKH 7 1 p //.
collection.edu.ru/catalog/
http://school-

7 BekTopr! B mpocTpaHCTBE 12

p poctp collection.edu.ru/catalog/

3 [ToBTOpeHme, 06001IeHNE U CHUCTEMATH3AIUS 5 2 http://school-

3HaHUHU collection.edu.ru/catalog/
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypcbl
http://school-

1 AHanmuTUYECKast TeOMETPHS 15 1 g //.
collection.edu.ru/catalog/

5 [ToBTOpEeHME, 0000IIEHNE 1 15 1 http://school-

cucTeMaTu3alus 3HaHui collection.edu.ru/catalog/
http://school-

3 O6bEéM MHOTOTpaHHHKA 17 1 P //,
collection.edu.ru/catalog/
http://school-

4 T 24 1

¢J1a BpateHu collection.edu.ru/catalog/

5 [Tnomaau moBEpXHOCTU U OOBEMBI 9 1 http://school-

KPYIJIBIX TEJ collection.edu.ru/catalog/
http://school-

6 5 1

HBiicerns collection.edu.ru/catalog/
7 [ToBTOpEeHUEe, 06001IeHNE 1 17 5 http://school-
cucTeMaTHu3alus 3HaHu| collection.edu.ru/catalog/
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 8 0




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Bcero uacos
Ne Tema ypoka
u/n Bcero  Kounrpoabnbsie Jlata
padoThI U3y4eHust
1 OcCHOBHBIE TIpaBUIIa U300PAKEHHS HA PUCYHKE TUIOCKOCTH, MAPaJLICIIbHBIX MPSMbBIX 1
(OTpe3KoB), cepeAHBI OTPE3Ka
[ToHsATHUS CTEPEOMETPHH: TOUYKA, PSAMasi, TNIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
2 paBuIia U300pakeHHs Ha PUCYHKE TUIOCKOCTH, MapauIeIbHBIX MPIMBIX (OTPE3KOB), 1
CEepeIMHBI OTPE3Ka
3 [NonsaTus: mepecekarommecs MIOCKOCTH, IEPECEKAIONIUECS MPSIMast U TIOCKOCTb; 1
MOJYIIPOCTPAHCTBO
4 [TonsTHS: Eepecekarolecs MIOCKOCTH, NepeceKarolrecs npsaMas U MI0CKOCTb; 1
TIOJTYIIPOCTPAHCTBO
5 MHororpaHHMKH, H300pa’keHre TPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP, 1
HECYIIECTBYIOIINX 00OBEKTOB
6 MHororpaHHHuKH, H300paKeHIe MPOCTEUIITNX MMPOCTPAHCTBEHHBIX QUTYP, 1
HECYIIECTBYIOIINX 0OHEKTOB
AKCHOMBI CTEPEOMETPHHM U TIEPBBIE CIIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIIEACTBUS M3 HAX
9 AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIIeACTBUS M3 HUX. CIIOCOOBI 3aaHUs TIPSIMBIX H 1
MJIOCKOCTEH B mpocTpaHcTBe. O003HAYCHUS TIPSIMBIX U TUIOCKOCTEH
N3ob6pakenue ceueHuil nmupaMusl, Kyoa v IpU3Mbl, KOTOPbIE IPOXOIAT Yepe3 X
10 pEOpa. M3o0paxeHne nepeceueHus MoJydeHHbIX IIocKocTell. PackpammBanue 1

MMOCTPOCHHBIX cedeHui Ppa3HbIMHU LIBECTAaMU




N300paxkenue ceueHnii nupamuabl, Kyoa v pu3Mbl, KOTOPBIE IPOXOAAT YEPE3 UX

11 pE€opa. M3o0parkeHne nepeceueHus MoayuYeHHbIX II0OCKOCTeH. PackpammBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH
U3o0paxkeHue ceueHni MUpaMuibl, Ky0a U MPU3MbI, KOTOPBIE MIPOXO/SAT Yepe3 UX

12 pEbpa. M300paxkeHne nepeceueHus MoyueHHbIX IIOocKocTell. PackpamBanue
HOCTPOCHHBIX CEYCHUI Pa3HBIMU IIBETAMU
H300pakeHre ceueHU MUpaMuibl, Ky0a U MPU3MBbI, KOTOPbIC IPOXOJIAT Yepe3 UX

13 pébpa. M3o0paskeHne niepecedeH s MOTYICHHBIX ITIOCKOCTel. PackpammBanue
HOCTPOCHHBIX CEYCHUI Pa3HBIMU IIBETAMHU

14 Metoz cieoB Ui IOCTPOCHHS CEUCHUI

15 Merton crenoB asis nocTpoeHust ceueHuid. CBOMCTBA MepeceueHuid MPSIMbIX U
IIJIOCKOCTEMN

16 Mertoxa cienoB Juis NOCTpOoeHHs ceueHuit. CBONCTBA NEpeceUeHH MPSIMBIX U
IIJIOCKOCTEMN

17 [TocTpoeHue ceyeHunit B mupamue, Kyoe no Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YE€PTEXKEH M 3aIHCh IIaroB MOCTPOCHUS

18 [TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM Toukam Ha péOpax. CoznaHue
BBIHOCHBIX YePTEXKEH M 3aIKCh IIAr0B MOCTPOCHUSI

19 [TocTpoeHue ceyeHunit B mupamu/e, Kyoe no Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YePTEXKEH U 3aIKCh IIAr0B MOCTPOCHUS

20 [MocTpoenue ceuennii B mupamue, Kyoe mo Tpém toukam Ha péopax. Co3manue
BBIHOCHBIX YEePTEKEH M 3aIKCh IIaroB MOCTPOCHUS

1 [ToBTOpeHue mrannMeTpun: Teopema o MPONOPIMOHATBEHBIX 0Tpe3kax. [TomoOue
TPEYrOJbHUKOB

29 [MoBTopenune mranumerpun: Teopema Menenas. PacueTsl B cedeHHSIX Ha BBIHOCHBIX
yeprexax. Mcropus pa3BUTHSI TUIAHUMETPUH U CTEPEOMETPHU

23 KonTtponbHas padora "Axkcuomsl crepeomerpun. Ceuenus"




B3aumHoe pacnionoxeHnue npsMeIx B IpocTpaHcTBe. CKPEINBAIOIINECS IPSIMbIE.

24 [Ipu3naku ckpenuBaromuxcs npsameix. [lapamiensHbie npsiMble B IPOCTPAHCTBE
TeopeMa 0 CyIIECTBOBAHUH U €IMHCTBEHHOCTH NPSMOM ITapaJIEIbHOM JaHHOU IIPSAMO,

25 IIPOXOJSIIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIeXKallled Ha JaHHOHU IpsMoi. JIleMma o
[IEPECCUCHNH NaPAIUICIIBHBIX MPAMBIX IUIOCKOCTBIO

26 [TapannenpHOCTB Tpex NpsiMbIX. TeopeMa o TpEX nmapayiesnbHbIX OpsMbIX. Teopema o
CKPELIMBAIOIIMNXCS MPSAMBIX

97 [TapannensHoe npoekTrpoBanre. OCHOBHBIE CBOICTBA NAPAILIEIBHOTO
npoekTupoBanus. V300paxenue pa3HbiX (GUTyp B MapalljieIbHON MPOSKIIUU

28 LlenTpanbHasa npoekuus. Yroy ¢ COHANpaBJICHHBIMA CTOPOHAMH. YTOJ MEXKIY
MPSIMBIMU

29 3ajaun Ha JOKAa3aTeIbCTBO U UCCIIEI0BAHNE, CBSI3aHHBIE C PACIIONIOKEHUEM MIPSIMBIX B
MIPOCTPAHCTBE
[TonsTHA: mapaJyIeTbHOCTh NPSAMOM U IJIOCKOCTH B IpocTpaHcTBe. [Ipru3Hak

30 NapauIeIbHOCTH MPSIMON U TNIOCKOCTH. CBONCTBA NapalIeIbHOCTH IPSIMOK U
IIJIOCKOCTH

31 I'eomerprueckue 3a1a4n Ha BBIYUCIICHUE U 1I0KA3aTENBCTBO, CBSI3aHHBIE C
MapaJJIEIbHOCTBIO IIPSIMBIX U IIJIOCKOCTEM B IPOCTPAHCTBE

32 ITocTpoeHune cedeHus, IPOXOAAILEro Yepes3 JaHHYI0 IPSIMYIO Ha YEPTEXKE U
MapasuIeIbHOTO JPYrod npsamoi. Pacuér oTHomeHnm

33 [MapannenbHas mpoeKuys, MPUMEHEHUE JUIsl TOCTPOSHUSI CeUeHU KyOa u
napauienenunesna. CBoicTBa napajieienumnesa U Npu3Mbl

34 [TapannensHble I0cKOCTH. [IpU3HAKY MTapamiebHOCTH JBYX MIOCKOCTEN

35 TeopeMa 0 mapayIeIbHOCTH U €JUHCTBEHHOCTH IUIOCKOCTH, ITPOXOMAIIEH Yepe3 TOUKY,
HE MPUHAAJIeKAIYIO JaHHOHN TNIOCKOCTH U CJIECTBUS U3 HEE

36 CaolicTBa napasuieIbHbIX INIOCKOCTEN: O MapaieIbHOCTH MPSMbIX IEpEeCeUeHUs TpU

[IEPECCUCHNH IBYX IIapAJIIEIbHBIX IIJIOCKOCTEN TpeThen




CBoiicTBa mapaieNnbHbIX MIIOCKOCTEH: 00 OTpe3Kax MapauieIbHbIX MPSIMBIX,

37 3aKIIIOYEHHBIX MEXAY NapajuleIbHbIMH IIJIOCKOCTAMU; O IEPECeUCHUH MIPSIMOM ¢ ABYMS 1
napaielIbHbIMU INIOCKOCTSIMU

38 [ToBTopenue: Teopema [Mudaropa Ha mmockoctu 1

39 IToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1

40 CpotlicTBa Ky0a U IPSIMOYTOJILHOTO TMapauieienure/a 1

41 Bebruucnenue UiMH OTPE3KOB B KyOe U MPSMOYTOJIbHOM Iapasliesienue e 1

42 [IeprieHAUKyYIAPHOCTD NPSAMOM U IIIOCKOCTH. [IpHu3HaK NepHeHANKYIAPHOCTH IPSIMON U 1
IJIOCKOCTH

43 [TeprieHANKYIAPHOCTD MPSIMOM U IJIOCKOCTH. [IpH3HaK neprneHuKyIIpHOCTH IPAMON U 1
IJIOCKOCTH

44 Teopema o CyI1ecTBOBAaHUU U €IMHCTBEHHOCTH NPSIMOM, MPOXOSAILIEH uepe3 TOUKy 1
IPOCTPAHCTBA U MEPIEHAUKYISIPHON K TIIOCKOCTH

45 [I;mockocTH M NepneHIuKyYIIpHbIE UM MPSIMbIE B MHOTOTPaHHUKAX 1

46 [TnockocT ¥ NepreHANKYIIpHBIE UM IPSIMbIe B MHOTOI'paHHHUKaX 1

47 [Iepnienaukymnsap u HaknoHHas. [locTpoeHne neprneHInKysIpa U3 TOYKU Ha MPAMYIO 1

48 [Tepnennukynsp u HaknoHHas. [locTpoeHne nepneHuKyaspa U3 TOYKH Ha IPSAMYIO 1

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas 1 oopaTHas) 1

50 Teopema o Tpéx neprneHANKyIsApax (mpsmas u oOpaTHast) 1

51 Yroa Mexay CKpelMBaroIIMMHCS IPSIMBIMU 1

52 [Tonck mepreHANKYISPHBIX MPSIMBIX C TOMOIIBIO MEPIIEHAUKYISIPHBIX TIOCKOCTEH 1

53 OpToroHanbHO€ IPOEKTUPOBAHNE 1

54 [Toctpoenue ceueHuii Kyda, MpU3Mbl, MPABHILHON MUPAMUIBI C TTOMOIIBIO 1
OPTOTOHATBHOW TTPOESKITHH

55 [Toctpoenue ceuenuii kyda, IpU3Mbl, TPABUIBHOMN MUPAMUIBI C TOMOIIBIO 1

OPTOTOHAJILHOW MPOEKIUU




CummeTpusi B IPOCTPAHCTBE OTHOCUTEINIBHO T1ockocTu. [lmockocTu cummerpuii B

56 1
MHOT'OTpaHHHUKaX

o7 [Ipu3Hak nepnesauKyJISPHOCTH MIPSAMOM U INIOCKOCTH KaK CJIEICTBUE CHMMETPUH

58 [TpaBriIbHBIE MHOTOIpaHHUKH. Pacd4€T paccTOsSHUM OT TOYKHU A0 IUVIOCKOCTH 1

59 [IpaBuiibHBIE MHOTOIPaHHUKHU. Pac4€T pacCcTOSIHUN OT TOYKHU 10 INIOCKOCTH

60 Crioco0Obl OIIyCTUTh MEPIEHAUKYIAPBI: CAMMETPHUS, CIABUT TOUKH 110 MapasIeIbHOM 1
npsIMON

61 CnBur no HenapauienbHON IPSIMON, U3MEHEHHE PAaCCTOSTHUI 1

62 KonrtponbHas padora "B3anMHoe pacroyiokeHre NpSIMbIX U IIJIOCKOCTEN B 1
npocTpaHcTae”

63 [ToBTOpEHME: Yyron Mexay NpsMbIMU Ha INIOCKOCTU, TPUTOHOMETPUS B IIPOU3BOJIBHOM 1
TPEYroJIbHUKE, TEOPEMA KOCUHYCOB

64 [ToBTOpEHHE: yroy MeXay CKpPEeIUBAOIUMUCS NIPSIMBIMU B IIPOCTPAHCTBE 1

65 I'eomeTpuyeckre METOABI BBIYUCIICHHS YIJIa MEXKAY IPSIMBIMA B MHOTOTpaHHHUKAX 1

66 JIByrpansblii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO yTia 1

67 [TepnienquKynsapHbIe MIO0CKOCTH. CBOMCTBA B3aMMHO NEPIIEHIUKYJISIPHBIX INIOCKOCTEN 1

68 [Ipu3Hak nepneHauKyJIIPHOCTH IUIOCKOCTEH; TeopeMa O IPSIMOM IIEPECEUEHHUs IBYX 1
IJIOCKOCTEN MEPIEHINKYIISIPHBIX TPETHEN TUIOCKOCTH

69 [IpsimoyronbpHBIN Mapajuienenumnen; Kyo; n3aMepeHus, CBOHCTBa IPSIMOYTOJIBHOTO 1
napajuleIenune1a

70 TeopeMa 0 AMaroHany NpsAMOYTOJIbHOTO NapajljIeeuIea U CISACTBUE U3 HEE 1

71 CrepeomeTprdecKue U NpUKIaAHbIE 3a/1a4H, CBA3aHHBIE CO B3AMMHBIM PaCIIOI0KEHUEM 1
MPSIMBIX U IIJIOCKOCTH

79 [ToBTOpEeHHE: CKpeluBaIKecs NpsAMble, TapaJlIeIbHbIE INIOCKOCTH B CTaHAAPTHBIX 1
MHOTOTpaHHHUKaX

73 [Tapa napaynenbHBIX IIJIOCKOCTEW HA CKPEIUBAIOIIUXCS IPSIMBIX, PACCTOSHUE MEKIY 1

CKPCIIUBAOIHUMUCA MTPAMBIMU B IPOCTLIX CUTYyallUAX




74 PaccrosiHue oT TOYKHM 0 TIIOCKOCTH, PACCTOSHUE OT MPSIMOI /10 TUIOCKOCTH 1
75 Brruncnenue paccTosSHUN MEX]Ty CKPEUIMBAIOLIIMMUCS MPSMBIMH C TTOMOIIbIO 1
MEPIECHINKYIISIPHOMN TIIOCKOCTH
76 TpéxrpaHHbIid yroi, HEpaBeHCTBA JIsl TpeXrpaHHbIX yrioB. Teopema ITudaropa, 1
TEOpPEMBbI KOCHHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yTia
77 DneMeHTHI CPEPUIECKO TeOMETPUU: T€0IC3NUCCKIE JTMHUH Ha 3eMIie 1
78 KonTponbnas pabota "Yrisl 1 paccTostHUS" 1
79 CucremaTtu3zanus 3HaHui "MHOTOrpaHHUK U €0 3JI€MEHTHI" 1
80 [Mupamuna. Buael mupamun. [IpaBuiabHas nupamuaa 1
81 [Ipusma. IIpsamas u HaknoHHas npusMsbl. [IpaBuibHas npusma 1
82 [Tpsimoii mapasuienenune, IpsIMOYTOJIbHBIN Mapaienenumnes, Kyo 1
83 Boinykible MHOrorpanHuku. Teopema Ditnepa 1
84 Boinykible MHOrOorpanHuku. Teopema Ditnepa. [IpaBuibHbIe U TOTYIIpaBUIIbHbBIE 1
MHOTOTPaHHUKH
85 Konrponsnas padora "MHororpaHHukH" 1
86 [TonsTHE BEeKTOpa HA TIOCKOCTH U B TIPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3zHoCTh BekTOpOB 1
89 [IpaBuno napamnenenunena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
91 Paznoxxenne BekTopa 1o 6a3zucy TpéX BEKTOPOB, HE JISKAIIUX B OJHOM IJIOCKOCTH 1
92 CkaJsipHOE MTPOU3BE/ICHUE 1
93 Brruncnenue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1




97 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
98 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
99 O06o001IeHre U CUCTEMaTH3aIUs 3HAHUIA 1
100 Hrorosast KoHTpoOJIbHAS paboTa 1
101 HroroBast koHTpoIbHAs paboTa 1
102 O06001IeHre U CUCTEMAaTH3aIlUsl 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Ne Bcero yacos
Tema ypoka
n/n Bcero Kounrpoabnbsie Jlara
padoTsI HU3y4eHust
1 [ToBropenue temsl "KoopanHaThl BeKTOpa Ha INIOCKOCTH U B IPOCTPAHCTBE 1
2 [ToBTOpenue tems! "CkansipHoe Npou3Be€HUE BEKTOPOB" 1
3 [ToBTOpenue Temsl "Boruncienne yria Mexay BEKTOpaMu B IpOocTpaHcTBe" 1
4 [ToBTOpenue Tems! "YpaBHeHHE NPSAMOM, TPOXOAIIEH Yepe3 1Be TOUKU" 1
5 YpaBHeHUE MJI0CKOCTH, HOPMaJlb, YpaBHEHUE INIOCKOCTH B OTPE3Kax 1
6 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE IIJIOCKOCTU B OTPE3KAX 1
7 BekropHoe npou3sBeneHne 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEMHOE MPOrpaMMHUpPOBaHUE 1
9 JIunHeliHble HEPABEHCTBA, JINHEHHOE TPOrPaMMHUPOBAHKE 1
10 AHanuTHYeCKHEe METO/Ibl pacuéTa yriia MeX1y NpsSIMbIMH B MHOTOIpaHHUKAX 1
11 AHanUTHYECKHE METO/Ibl pacuéTa yriia MeX/]1y INIOCKOCTSMU B MHOTOTpaHHUKaX 1
12 ®opmysa pacCTOSHMSI OT TOUKH /10 TNIOCKOCTH B KOOPAMHATAX 1
13 Haxoxaenue paccTosiHuI OT TOYKHU A0 IJIOCKOCTH B KyOe 1
14 Haxonenue paccTossHUI OT TOYKHU J0 IUIOCKOCTH B MIPaBUJIBHON TUPAMUJIE 1
15 KonTponbhas pabota "Ananuruueckas reometpus” 1 1
16 CeueHuss MHOTOIPaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKH 1
17 CedeHuss MHOTOTPaHHUKOB: METO/I CIIE0B 1
18 CeueHnst MHOTOTPAaHHUKOB: CTaHAAPTHBIE INIOCKOCTH, IEPECEUEHUS TPAMBIX U INIOCKOCTEN 1
19 [TapannenpHble NpsMBbIE U IIJIOCKOCTH: MapaJlIeNIbHbIE CEYEHUS 1
20 [TapannenbHble NpsAIMBIE U IUIOCKOCTH: pac4€T OTHOLIEHUN 1
21 [TapannenbHble IpsMBbIE U TNIOCKOCTH: YIJIBI MEXKY CKPEIIMBAIOIIMMHUCS IPSIMBIMU 1




HepHGHI[I/IKyJISIpHLIe NIPpAMBIC U TNIOCKOCTU: CTAHAAPTHBIC MApbl HCPHCHAUKYIIAPHBIX

22 1
MJIOCKOCTEH U MPSIMBIX, CHAMMETPUH MHOTOIPaHHUKOB

23 [lepneHiuKysIpHbIE IPSIMBIE U IUIOCKOCTH: TEOPEMA O TPEX NEPIIEHIUKYIIApaX

24 [leprieHquKyIApHBIE TPSIMbIE U TNIOCKOCTU: BHIYMCICHUS IJIMH B MHOTOIPaHHUKAX 1

o5 [ToBTOpEHue: Mmioma M MHOTOYTOJIbHUKOB, (POPMYJIIBI IS TUIOIIAAEH, COOOpaKeHUs 1
moa00ust

26 [ToBTOpEHME: MIOMAAN MHOTOYTOJIEHUKOB, (DOPMYIIBI IS ITOMIAACH, COOOpaKeHUS 1
nmonoous

97 [ToBTOpEHue: mona M MHOTOYTOJIBHUKOB, (POPMYIIBI IJIs TUTOIIAACH, COOOpaKeHHUs 1
noxoous

28 [lnomany ceyeHnii MHOrOTPaHHUKOB: IUIOIIAM TOBEPXHOCTEN, pa3pe3aHus Ha 4YacTH, 1
COOOpakeHHs TI0100US

29 [Tnomaau ceueHNit MHOTOrpaHHUKOB: MJIOIIA U TOBEPXHOCTEH, pa3pe3aHts Ha YacTH, 1
co00paxeHus moao0us

30 KonTtponsHast padora "[loBTOpeHNE: MHOTOTPAaHHUKH, CEYCHHSI MHOTOTPaHHHKOB" 1

31 O061éM Tena. OObeM MPSIMOYTOJIBHOTO MapajljieNenunesa 1

32 3anaum 00 yBOEHHHM Ky0a, 0 KBagpaType Ky0a; o TPUCEKLUH yria 1

33 CrepeomeTpuyuecKue 3aa4M, CBI3aHHbIE ¢ 00bEMOM MPSMOYTOJIBHOTO Mapasuiesenure/ia 1

34 [TpuknaaHble 3a7auu, CBA3aHHBIE C BBIYUCICHUEM 00bEMA MPSIMOYTOJIBHOTO 1
napaJenenuneaa

35 O0BEM psMON TIPU3MEI

TEPEOMETPUUECKUE 3aJa4H, CBA3AHHBIE C BBIYMCIEHUEM 00BEMOB MIPSIMON TPU3MBI

36 C , 0

37 [Tpuxnanueie 3a1a4u, CBSI3aHHbIE C 00BEMOM MPSIMOMN TPU3MBI 1

38 Brruncnenue 00bEMOB TeJ ¢ TOMOIIBIO ONpeneaEHHOro naTerpaia. O0bEM HaKJIOHHOM 1
PU3MBI

39 Brraucnenue 06EMOB Tell € MOMOIIBIO ONpeAeaEHHOr0 uHTerpaia. O0bEM MUpamMuIbI 1

40 ®dopmyna 00bEMa mupamuasl. OTHOIICHHE 00BEMOB TUPAMUJL C OOIIUM YTJIOM




41 dopmyna 06bpéMa nmupamuibl. OTHOIIEHHE 00BEMOB TUPAMUJL C OOIIUM YTIIOM 1

42 CrepeomMeTpriecKue 3a/1auM, CBI3aHHbIC ¢ 00bEMaMK HAKJIOHHOW MPU3MBI 1

43 CrepeomeTpuueckue 3aa4u, CBsI3aHHbIe ¢ 00bEMAMU MHUPAMHUIBI 1

44 [Mpuknanueie 3apaun o Teme "OO0BEMBI TeN", CBA3aHHBIE C 00bEMOM HAKIIOHHOW MTPU3MBI 1

45 [Tpuknagaeie 3agauu 1o Teme "O0BEMBI Ten", CBA3aHHBIE ¢ 00BEMOM MTUPAMUIBI 1

46 [Ipumenenne 00bEMOB. Brruncienne paccTosHUS 10 MIIOCKOCTH 1

47 Kontponbhas pabota "O6béM MHOTOTpaHHHUKA" 1

48 unuuapuyeckas MOBEPXHOCTh, 00pa3yIoliue HUINHIPUIECKON MTOBEPXHOCTH 1

49 Hunmunnp. [psmoii kpyrosoit nunuaap. [lnomaas moBepXHOCTH HUIHHIPA 1

50 KoHundeckast TOBEpXHOCTH, 00pa3yroliiue KOHMYECKO# moBepxHocTH. KoHyc 1

51 Ceuenne KOHyca MI0CKOCTHIO, MapalIebHOM MI0CKOCTH OCHOBAHUS 1

52 VYceuénHnblil koHyc. M300paskeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomane 60KOBOM MOBEPXHOCTH M MOJIHOM MOBEPXHOCTH KOHYCA 1

o4 [Inomaas 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH KOHYCA 1

55 CrepeoMeTpHuuecKre 3aa41 Ha JI0Ka3aTeNbCTBO U BHIUMCIICHHE, TOCTPOCHUEM CEUeHUN 1
[WIHH]IPA, KOHYyCa

56 CrepeoMeTpHuuecKkre 3aa41 Ha J0Ka3aTeNbCTBO U BEIYHUCIICHHE, TIOCTPOCHHEM CEUCHHIA 1
WIMH]IpA, KOHYyCca

57 [Ipuknagubie 3a1a9u, CBSI3aHHBIE C [ITMHIPOM 1

58 [IpuknanHblie 3a1a4u, CBSI3aHHBIC C [IIUHAPOM

59 Cdepa u map

50 [Tepeceuenue cdepsl u mapa c mIockocTbio. Kacanue mapa u cdepsl miockocteio. Bua u 1
n300paxkeHue mapa

61 [Tepeceuenue cdepsl u mapa c mIockocThio. Kacanue mapa u cdepsl miockocteio. Bua u 1
n300pakeHue mapa

62 Vpasuenune chepsol. [Lnomans chepsl u e€ yactei 1




63 Cummerpus chepsl 1 mapa 1

64 CrepeoMeTpHuuecKkre 3aa4ui Ha JOKa3aTelIbCTBO U BHIYHMCIICHHUE, CBI3aHHBIE CO chepoit u 1
1apoM, MMOCTPOCHUEM UX CEYCHHH IIOCKOCTHIO

65 CrepeoMeTpHuueckre 3aja4ui Ha J0Ka3aTeIbCTBO U BHIYUCIICHHE, CBA3aHHbBIE CO chepoit U 1
[1apOM, TOCTPOCHUEM UX CEYEHHH IITOCKOCTHIO

66 [IpuknanHblie 3a1a4u, cBsI3aHHBIEC CO chepoii U mapom 1

67 [ToBTOpEHHE: OKPYKHOCTH Ha IUIOCKOCTH, BHIYMCICHHUS B OKPY>KHOCTH, CTaHAAPTHBIC 1
nmonoous

68 Paznunbie KOMOWHAIIMY TEJ BPAIICHUS 1 MHOTOTPAHHHUKOB 1

69 3agauu o Teme "Tena ¥ MOBEpXHOCTH BpaleHus" 1

70 3agauu o Teme "Tena ¥ MOBEpXHOCTHU BpaleHus" 1

71 KontponpHast padora "Tena 1 moBepXHOCTH BpameHus" 1

72 O6wém nunuaapa. Teopema 06 00bEME IPSIMOTO HUIUHAPA 1

73 Boruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OIpeeaéHHOro nuTerpana. O6bpéM KoHyca 1

74 [Tnomanu 60KOBO U MONHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuuecKkre 3aJ1aul, CBI3aHHbIE C BIYMCIEHUEM 00bEMOB LIMIIMH/IPA, KOHYCa 1

76 [Tpuxnanueie 3anayn no reme "OOBEMBI U TUIOIIAIM TOBEepXHOCTEH Ten" 1
O0nEM mapa u mapoBoro cekropa. Teopema 00 06béme mapa. [Lnomans chepsl.

77 CrepeomeTpuiecKue 3a1a4M, CBI3aHHBIC C BEIYMCICHHEM 00BEMOB TI1apa, IMapoBOTO 1
CErMEHTA U MIapOBOT0 CEKTOpa

78 [Tpuxnanueie 3anaun no reme "OOBEMBI TeN", cBsI3aHHbIE ¢ 00BEMOM Iapa U TUIOIIAIBI0 1
cheprl. COOTHOIICHHS MEXTY TUIOMIAASIMU TTOBEPXHOCTEH U 00bEMaMH MOJOOHBIX TEIl

79 [Tomo6HbIe Tena B mpocTpaHcTBe. M3meHeHne 00béMa ipu mogooun. CtepeoMeTpuuecKue 1
3a/1a4y¥, CBSI3aHHBIE C BBIYUCIIEHHEM 00BEMOB TN U IJIONAIeH TOBEPXHOCTEH

80 KonrtponbHas pabdora "[Tnomiaay moBepXHOCTH U 00BEMBI KPYTIIBIX TE" 1

81 JBmxenus npoctpancTBa. OTobOpaxkenus. [IBmkenus u paBeHcTBO uryp. O6mue 1

CBOMCTBA JIBW)KCHUU




Buapl n1BukeHMit: napauieNIbHbIN NIEPEHOC, EHTPAIbHAs CUMMETPUSI, 3€pKaJIbHAs

82
CUMMETpPHUS, TOBOPOT BOKPYT MPSAMOit

83 [Ipeo6pazoBanus momoowus. [Ipsmas u cdhepa Ditnepa

84 ['eomeTpuyeckue 3aa4u Ha MPUMEHEHUE JIBUYKEHUS

85 KonTtponsHas pabora "Bekropsl B mpocTpaHcTse"

86 O6o6matomee moropenue 11 moHsTHI 1 MeTO10B Kypca reomeTpun 10—11 kaccos,
cuctemaTuzanus 3Hanuil: "llapamienbHOCTh TPSAMBIX U IJIOCKOCTEM B IPOCTpaHCTBE"

87 Ob6o6maromee mosropenue 11 monsTuii 1 MeTo 0B Kypca reomerpun 10—11 kmaccos,
cucreMaruzanus 3HaHui: "Bektopsl B mpocTpancTse”

88 O6o6maromee nopropenue 11 nonsituii u MmeTog0B kKypca reomerpuu 10—11 kiaccos,
cucreMaruzanus 3HaHui: "Bektopsl B mpocTpancTse”

89 O6o6maromee nopropenue 11 nonstuii u MeTog0B kypca reomerpuu 10—11 kiaccos,
cucreMaTtu3anus 3HaHuil: "O0beM MHOTOrpaHHUKA"

90 O6o6maromee nosropenue 11 nonsituii u metonoB kKypca reomerpuu 10-11 kiaccos,
cucreMaruzanus 3Hanui: "O0beM MHOTOrpaHHUKA"

01 Ob6o6maroree nosropenue 11 nonstuit 1 MeTo0B Kypca reomerpun 10—-11 kaccos,
cucreMaruzanus 3Hanui: "[1nomanu moBepXHOCTH U 00BbEMBI KPYTJIIBIX TEN"

92 Ob6o6maroee nosropenue 11 nonstuit 1 MeTo0B Kypca reomerpun 1011 kaccos,
cucreMaTtu3anus 3HaHui: "[lnomany noBepxHOCTH U 00BEMBI KPYTJIbIX Ten"

93 HtoroBast KoHTpoJibHAs paboTa

94 Wrorosast KoHTpOJbHAS paboTa

95 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AIIHs 3HAHUN

96 Hcropus pa3BuTus CTEPEOMETPUH KaK HAYKH U €€ poJib B pa3BUTUN COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

97 Hcropus pa3BuTHs CTEpEOMETPUH KaK HAYKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX

HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI




Hcropus pasBUTHs CTEPEOMETPUM KAaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX

%8 MH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN 1

99 Hcropus pasBUTHs CTEpEOMETPUM KAaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX 1
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

100 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ pOJib B Pa3BUTUH COBPEMEHHBIX 1
MH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

101 Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX 1
MH)XCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

102 Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX 1
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Mepsznsik A.I'., Homuposckuii JI.A., Tlomsxko B.M.; nmox pexn. [logonsckoro B.E.
I'eometpus, 10 knacce; AO "UznarensctBo "l[IpocBenieHue.
Atanacsn JI.C., byry3os B.®. Kagomues C.b. u ap. Maremaruka: anreOpa ¥ Hadaja
MaTeMaTU4yecKoro ananusa, reomerpus. ['eomerpus, 10-11 AO "UznatenbCTBO
"[IpocBenieHue.

KJ1acc;

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

I'eomerpus. Yrnyonéuueiii ypoBeHb. 10 kimacc. Merogudeckoe mocooue 9144 aBTophr:
bynko Enena Brnagumuposna, Crapmmii Bexymumii penakrop Llentpa ¢pusznko-mareMaTH4eCKOro
obpazoBanus, Mep3sak Apkaauii [' puropseBud, [lomonckuii Butanuit bopucosuy, Sxkup Muxawnn
CeMeHOBHUY, y4UTENIb MaTEMaTHKH, aBTOP Y4€OHHUKOB M Y4eOHO-METOAMUYECKHUX MOCOOUU O
MaTeMaTHhKe

Mepansk, IlomskoB. I'eomerpus. 11 kmacc. YramyOneHHBIH ypoBeHb. Meronndeckoe
nocobue

OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

O0P: "T'eometpus, 10 kmacc" YueOnsii ornaitH-kype s 10 kacca, 000 "AJKnacc"

90P: "T'eometpus, 11 kmacc" YueOnsriii ornmaitH-kype s 11 kmacca, Ha | OO0 "SKmacc"
MIPaKTHKE.

S0P: "Enunbit 000 "AKmacc"

roCyJapCTBEHHBIN dKk3ameH 11
Kiacc, Maremaruka"

MaremMmartuka

Marematuka. 10-11 xiacc. YrinyOneHHbIN
ypoBeHb. 10 Moxyneit

OI'BHY "UncTutyT
CTpaTeruy Pa3BUTHUS

obpazoBaHus"
S cnpam EI'D. MatemaTuka O0P "4 cnam EI'D. Cpennee obee AO UznparenscTBO
oOpa3oBaHue. YUeOHBIH MOIYJIb 10 "[Ipocsenicnue"

PENICHUIO TPYAHBIX 3aJ]aHAN TI0 y4eOHOMY
npenMety "MaremaTuka (yriryOonEéHHBIA
ypoBenb)". 10-11 xmaccst", AO
M3narensctBo "[Ipocsemienne”

Homamnue 3ananus. ['eomerpus

OO0P "Jlomamaue 3ananus. CpenHee odmiee
obpazosanue. ['eomerpus",

10-11 knace, AO M3narenbcTBO
"IIpocBenienue"

AO UzparenncTBO
"IIpoceemnieane"

Tpenaxep "Ob6nako 3HaHUN".
Martemaruka. 10 xmace

Tpenaxep "Obnako 3Hanuil". MatemaTuka.
10 xmacce, OO0 "dusukon Jlad"

000 "®uzuxkon
JIac"

Tpenaxep "Ob6nako 3HaHUN".
Marematuka. 11 kiacc

Tpenaxep "Ob6nako 3Hanmit". MaremaTnka.
11 knacc, OOO "®uzukon J1ad"

000 "dusukon
JIaGg"




OLHEHOYHBIE MATEPHUAJIBI 11O TEOMETPUUA

10 KJIACC
Ne
TeMbl KOHTPOJIBHBIX paboT
/1
1 CTapTOBBIIl KOHTPOJIb
2 KontponsHas padora "Akcuomsl crepeomerpun. CeueHus"
3 KontponbHas padota "B3anMHOe pacmioiokeHHe MPSIMBIX U TUIOCKOCTEH B

npocTpaHcTee”

4 KontposbHas padota "Y1ibl 1 pacctossHus"
3) KonrponbHast pabora "MHoOrorpaHHUKH"
6 Hrorosas koHTposIbHAS paboTa (TPOMEKYyTOUHAs aTTecTalus ) — 2 Jaca

CraproBas quarioctuka 10 knace no «I'eomerpum»

1. B tpeyronsuuxe ABC yron Bpasen 72°, yron C pasen 63°, BC = 2\/5.

Haiinure paguyc
OTHMCAaHHOM OKOJIO ATOTO TPEYTOJIbHUKA OKPY>KHOCTH.

2. Uepes touky O mepeceuenus: quaronanei napamenorpamma ABCD npoBenena npsimas,
niepecekarorias croporsl AB u CD B toukax E u F coorBerctBenno. Jokaxute, uro AE = CF.
3. HaiinuTe ocTpblie yribsl MpsIMOYTOJIBHOTO TPEYroJbHUKA, €CIH €T0 THIIOTeHY3a paBHa 28, a

101316 paBHa 98.

KonTposbHas padora ""Axcuomsl crepeomerpun. Ceyenus'"

1. [Tnockoctn o W [ mapaiienbHbI, MPHYEM IUIOCKOCTh O TMEpPeceKaeT HEKOTOPYIO
npsAMyo a. JIokaxuTte, 4To U MIIOCKOCTh 3 mepeceKaeT MpsMyo a.

2. Touku A, B, C, D He nexar B omHOoW muiockoctu, Touku K, M, P— cepenuHsl
otpes3koB AB, BC, CD. [lokaxwure, uro miockocts KMP mapamnensaa npsmbiMm AC u BD.

3. Jlanbsl n1Be mapalieNbHBIE TUIOCKOCTH M HE JIeKamas MeXIy HuUMU Todka P. J[Be
MpsIMbIE, TPOXOJAIIME 4Yepe3 TOUKy P, mepecekaroT OMMKHIOI K TOYyke P MJIOCKOCTh B
Toukax A1 U A2, a JANBHIOIO — B TO4YKax Biu Bz cooTBeTcTBeHHO. Haligurte mmunHy
otpeska B1Bo, ecniu 4142 =6 cm u PA1: A1B1 = 3:2.

4, [Toctpoiite mpoekuuto kBanpara ABCD, 3Has mpoekiuu ero BepiiuH 4, B u Touku
nepeceueHus auaronaneit O: Touku A, B1 u O1.

KonTpoabHnas padora ""B3anMHoe pacnojioskeHue NPSIMbIX U IJIOCKOCTel B
npocrpancrse"



1. Orpesu AB u CD napannebHbiX PAMbIX 3AKTIOYEHH MEKAY NApa/TENbHAIMA IIOCKO-
cramu. Hatignre 4B, ecmi CD =3 oM.

2. Bepuo 1m yTeepxcHHe, 9T0 INIOCKOCTH NAPA/UIENBHE, EC/H [ipe TPAMBIE, NEKAMME B
OAHOH IIIOCKOCTH, COOTBETCTBEHHO NADA/UIC/ILHE! ABYM NTPAMBIM APYTOH II0CKOCTH?

3. Waromm O, nexcameit BHe IBYX MapaiUte/bHBIX ILI0CKOCTEH 0. H [, IPOBEXEHK! TpH MyHa, Nig-
PECEKALONIME IOCKOCTH ¢ M § cooTBeTcTBesHO B TouKaX 4, B, Cu d), By, C (04 < 04)).
Haiigume nepiverp A,B,C;, ecnt OA=m, A4, =n,AB=b,BC=a.

KonTpoabHas padora "Yribl u paccrossnus'

KoHupl oTpeska 4B, He nepeceKarolero MmIOCKOCTh, YAaleHbl OT Hee Ha PacCTOsIHUA 2,4m u
7,6m. Halimute pacctosiHue OT cepenunbl M oTpe3ka AB 10 3TO# TIOCKOCTH.
[lepexnaguna ATUHON S/ CBOMMHU KOHIIAMU JIKUT Ha JIBYX BEPTHUKAIBHBIX CTOJI0AX BHICOTOM
3m u 6;m. KakoBo paccTosiHre MEXTy OCHOBAaHHSIMU CTOJIOOB?
N3 TouKM K MIOCKOCTH TIPOBEJICHBI ABE HAKJIOHHKIE, paBHbIe 17cm u 15 cm. Ilpoexuust onHoM
13 HUX Ha 4 cm Oosblie npoekuu apyroi. Haiinure npoekunn HaKJIOHHBIX.
W3 BepummHbl paBHOCTOPOHHEro TpeyrojibHuka ABC npoBeneH neprneHauKkysap AM k
IJIOCKOCTH TpeyroibHUKa. YeMy paBHO paccrossHue OT Touku M 1o npsmoit BC,
eciid AM =1m, BC = 8m?

Kourpoabnas padora "MuororpaHHuku"

1. OcHOBaHue NpsAMON MPU3MBI — HPSIMOYTOJIbHBIM TPEYroJIbHUK ¢ KareTamMu 6 U 8 cM.
Haiinure momans 60K0BOH MOBEPXHOCTH MPU3MBI, €CIIM €€ Hauboublias O0KOBast rpaHb —
KBaJpar.
2. bokoBoe peOpo MpaBUIBLHOW YETHIPEXYrOJbHOM MUpaMUIbl paBHO 4 cM M 00pasyer ¢
MJIOCKOCTHIO OCHOBAHUS TUPaMUIbI yroi 45°.

a) HaiinguTe BbICOTY IMpaMU/IBbL.

0) Haiigute miomaap O00KOBOW MOBEPXHOCTH MUPAMUJIBL.
3.  PebGpo mpaBunbHOro terpa’npa DABC pasno a. Iloctpoiite ceuenue TeTparipa,
npoxozsiiee yepes cepeuny pedpa DA mapamiensHo miiockoct DBC, u Haiiaure momans
3TOTO CEYECHHUS.

Hrorosasi kKOHTpOJIbHAsSI padoTa

1. Auaronami pomba ABCD nepecexatorcs B 1ouxe 0. S4 — nepliesaukymp K miockocra pom6a SO = 6
em, AB=5cm, BD =8 om.

a) Jlokaxure, nepnenukyaspHocts miockoctedt SBD u S40. a) Hajipwre | l/ 2({AD+AB)+0S | :

B) Haitaure yron mexay npamoit SO u wiockocTsio ABC.

2. B npaeunsuol TpeyronbHoi nupaMuae ABYTPaHHRIA YFON NpH 0CHOBaHKH paBeH 60°. Otpesok,
COEMMHAIIMH 0CHOBAHME BEICOTH MMPAMHIL C cepeluHO# anodemul, paen 3 cm. Haliaure
IJIOMA/L NONKOH OBEPXHOCTH NHPAMHUAM.

3. Tloctpoiire ceuenne npasuwisHoro Tetpadapa DABC, npoxoasmero depes cepenuusl pebep 4D
u AB napannensuo pebpy AC.



11 KJIACC

. TeMbl KOHTPOJIBHBIX paboT

KontposbHas pabota "AHanuTuyeckas reomeTpus”

KonTponpnas pabota "[loBTOpeHre: MHOTOTPAaHHUKH, CEYCHHUSI MHOTOT'PAaHHUKOB'

Kontposbnas padora "O0bEM MHOTOrpaHHHUKA"

KontponbHas padota "Tena v mOBEpXHOCTH BpamieHUs "

KonTponbnas pabota "[1nomanm moBepXHOCTH U 00BEMBI KPYTIIBIX T

KonTponbhas padora "BekTopsl B mpocTpaHcTBe"

~NOoOOAWIN|F

-8 | MToroBast KOHTpOJIbHAs paboTa (IPOMEKYTOUHAsS aTTecTanus) — 2 yaca

KonTpoabHas padora ""Anajautudyeckasi reomerpus'

1. IlpsimMblie, a u b mapatenbHel, TpuYeM MpsAMas, a IepeceKacT HEKOTOPYIO IUIOCKOCTH .
Jlokaxkute, uTO U mpsmasi b mepecekaeT mIoCKOCTh O.

2. Toukn A, B, C,DwHe nexar B OgHOH IUIOCKOCTH, TOYKU K, M, P— cepeauHbl
otpe3koB AB, AC, AD. Jlokaxwure, uto miockoct KMP u BCD napanienbHsbl.

3. JlaHbl 1B mapajuleNbHbIC TIOCKOCTH M HE JIeXKallass Mex Iy HuMH Touka K. J[Be mpsmble,
MIPOXOJIANIKE Yepe3 TOUKY K, epeceKkaroT OJMKHIOK K TOUKe K TUIOCKOCTh B TOUKaX A1 M Ao,
a JJIbHIOK0 — B TOYKax B1 1 B2 COOTBETCTBEHHO. Haiinnre IUTUHY
otpeska B1B», eciii A142 = 10 cm u KA1: A1B1 = 2:3.

4. TlocTpoiiTe MPOEKIMIO MPAaBUIBLHOTO TPEYrOJIbHUKA, 3HAsl MPOEKIIMH €ro BEPIIUHBI A U
cepenun K, M ctopod AB u BC: Touku A1, K1 M1.

Koutpoabnas padora "[loBTOpeHne: MHOTOTPAHHUKH, CeYeHUSI MHOTOTPAHHUKOB"

1. Touka A neXUT B IUIOCKOCTH, Touka B - Ha paccrosHuu 12,5w ot Hee. Haiigure
paccTosiHuE OT IUIOCKOCTH 10 TOYkH M, nensmen otpe3ok AB B otHomennn AM : MB =2 :
3.

2. Kakoii JUInHBI HY)KHO B3SITh MIEPEKIIAIUHY, YTOOBI €€ MOYKHO OBLIO MOJ0KUTh KOHLIAMH
Ha JiBa BEPTUKAIbHBIX CTOJI0A BBICOTOM 4M U 8m, MOCTaBIEHHBIE HA PACCTOSHUU 30 OAUH OT
Ipyroro?

3. W3 ToukH K MIIOCKOCTH MPOBEACHBI IBE HAKJIIOHHBIE, OJJHA U3 KOTOPBIX Ha 6cym JJIMHHEE
npyroi. [Ipoeknny HaKIOHHBIX paBHbI 1 7cm 1 7Tem. HaliquTe HaKJIOHHBIE.

4. N3 Bepmnnbl kBanpata ABCK npoBeneH neprneHauKkyasp AM K MI0CKOCTH KBajpara.
Yemy paBHO paccTosiHMe OT Touku M o npsimoit BK, ecnu AM =2m, AB = 8m?

KonTtpoabHnas padora "O0béM MHOrOrpanauka'

1.B npsMoOyroiapHOM NapajuiesienUunee NUAroHajdd TPeX TPaHei, BBIXOASIIMX W3 OJHOU
BEPIIUHEI, paBHBI 7cM, 8cM 1 9cM. Brrancnure o0beM mapalienenumnesa.

2.I1nomaas 60ABIIEro TUAaroHaATBHOTO CEYSHHS TIPABIILHON IIECTUYTOILHOM MPU3MBI paBHA
IJIONIA/IA e OCHOBaHMs. Halimute 00beM MpU3MBbI, €CIIM CTOPOHA €€ OCHOBAHUS PaBHA d.



3.B ocHOBaHUM TIPSMO# MPU3MBI JISKUT Tparnenus. [[momann napanienbHbIX O0KOBBIX TPaHEH
MIPU3MBI PaBHBI S1 U Sp, @ pacCTOSHHUE MEX1y HUIMH paBHO a. Beruuciure o0beM Mpu3MBbl.
4.IlepuMeTpbl OOKOBBIX TpaHEH MPSMOYrOJIBHOTO TNapajijiesienuneaa paBHbl 16cM u 24cwm.
Haiigure 06beM napasuienenumeia, MMEIOIIETr0 HanOOIBITYI0 OOKOBYIO TTOBEPXHOCTb.

5.1IpsIMOYTOBHUK C JUAroHajiblo, paBHOU 2 V3 CM, BpaIllaeTCsi BOKPYI OJHOM M3 CTOPOH.
Breruncnute 00beM Tenla BpalleHUs, €CIU 3TOT 00beM HMEeT HauOOJbIIee BO3MOXKHOE
3HAuYEHHUE.

KonTtpouabnas pa6ora "Tesia n noBepxHocTu Bpamenus'

1.luametrp ocHoBanus uuiauHzapa paBeH 10 cm. Ha paccrosHum 3 cM OT ocu LMIMHApa
MIPOBE/ICHO CEYCHHE, TapaIlJIeIbHOE OCH U nMeroliee (opMy KBajapara. Beraucnure miomanb
3TOTO CEYCHHUS U IUIONIA/Ib OCEBOTO CEUCHUS LIMIHHIPA.

2.Ilnomaas ocHOBaHHS KOHyca paBHa 15 cm?, a miomanbs 60KOBOH moBepxHocTH 17 M2,
HaiinuTe niomaae oceBoro ceueHust KoHyca.

3.B yceueHHOM KOHYycCe pajWyC MEHBIIEr0 OCHOBaHMs paBeH R, BbicoTa h, yrom mexmy
oOpasyroriel 1 OOJIBIIMM OCHOBAHUEM paBeH o. Brrauciure miomaab 60KOBOM MOBEPXHOCTH
KOHYca.

4.Cdepa xacaeTcst OTHOH U3 MapauICIbHBIX INIOCKOCTEH U TIEpECceKaeT APYTYIO IOCKOCTh 10
OKpYXKHOCTH paauyca I. Halinure pammyc chepsl, €Clid pacCTOSHUE MEXIY IUIOCKOCTIMHU
paBHO a.

5.Chepa, 3amaHHAas ypaBHEHHMEM X +y>+z2-2x+6y-4z=11, mnepecedyeHa IIIOCKOCTBIO C
ypaBHeHHEM X=4. Bbruncnure miomaap ceueHus! 1 MIoNa b HOBEPXHOCTH chephl.

KonTpoJsbnasi padora "Ilnomany noBepxHocTu H 00bEMBbI KPYIJbIx Tea"

1. Obbem mapa 400 cM’. Ha pajuyce Kak Ha auaMeTpe nocTpoeH apyroit wap. Haii-

dume obbeM Manoro miapa.

2. [Ilnowanw moBepxHocTH Ky0a paBHa Moty MOBEpXHOCTH wapa. Haudume or-

HOLICHHE 00BEMOB Ky0a u L1apa.

3. ﬂHﬂl’OHaJ]bHHM CCHYCHHEM TNPAMOYTONBHOTO MapanncnciuIcia, BMHCAHHOMO B

tap, sBdeTcs Ksaapar nnomansto S. Haudume obbeM 1apa.

4. [mamertp wapa paauyca 12 ¢M pasgeneH Ha 3 4acTH, JAWHBI KOTOPBIX OTHOCATCA
kak 1 : 3 : 4. Yepe3 TOUKH ACAEHUA MPOBCACHBI MIOCKOCTH, MEPNEHAUKYNAPHLIE

Anametpy. Hailidume obnem 0bpa3oBasiiieroca WWapoBoro cios.

Kontpouasnas padora "Bekropsl B npocTpancrse"

1. Haiigute KOOpAUHATHI BEKTOpa AB , ecan A(S; -1; 3), B(2; -2; 4).

2. JlaHbl BEKTOPBI bi31-2| p 43 Haiinure F



3. N300pasute cuctemy koopauHatr Oxyz u moctpoiite Touky A(l; -2; -4). Haiinure
paccTosiHAE OT 3TOM TOYKH JI0 KOOPJMHATHBIX IJIOCKOCTEH.

L , eciu rr5=-::'+3b-—c:, n="2a-b

=

4. Boruncnute ckansipHoe NPOU3BEIEHHE BEKTOPOB

laj=2 |b|=3, (a'b)=60", cLa, cLb.

Hroromsan KOHTPOJIbHas1 paﬁoTa

I. Pebpo xyba pasno a. Haiimu pacctosuue ot BepulHHbI Kyba Ao ero Auarowan,
COeAHHAIOLIEH ABE APYTHE BEPIIHKLI.

2. B npasuneHO# TpeyronsHoi nHpaMuie ¢ BBICOTOMH A Yepe3 CTOPOHY OCHOBAHMS 4
NpoBeEHa NOCKOCTb, NCpeceKalouias NpoTHBoONONoKHOEC GoKoBoe pebpo Mox
TpAMBIM YI7IoM. Halidume NOWAsL CEYERHS.

3. OcHosanne nupamuzbl ~ paBHoGeAPERHBIH TPEYTONBHHK CO CTOPOHAMH 6 CM, 6 cM
i 8 cM. Bee Gokosbie pe6pa pasibi 9 cM. Haiidume obmem.
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