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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBnIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3Yy4EHUS AUCHUIUIMH €CTECTBEHHO-HAayYHOU
HaMpaBIEHHOCTH M IMPEIMETOB I'yMaHUTApHOro Iukia. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMUCS TOHSATHMHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTelIbCTBE TEOPEM M TOCTPOCHUHU LIEMOYKU JIOTHYECKUX YTBEPXKICHUU TNPH PELICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUraTb M OINPOBEPraTh TI'MIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LIMKJIA, B YaCTHOCTH (pU3MUECKUX
3ajad.

Ilenp ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOJaEHHOM ypOBHE —
pasBUTHE MHIMBHUIyalbHBIX CIIOCOOHOCTEH OOYyYarOIIMXCs NpPU H3yYEHUM TIEeOMETpUH, Kak
coCTaBJIAIOLIEH mpeaMeTHON oOnactu «MaremaTuka W MHQOpPMaTHKa» 4Yepe3 obecredyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeMCTBUH, CIeNU(UIHBIX T€OMETPHH, U HEOOXOAMMBIX Ul YCIIEHIHOTO MPO(ecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMU Kypca Fr€OMETPUN Ha YTiayOJIIEHHOM YPOBHE, pPacCIIUpPSIIOIIUMHU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBJISIFOTCS:

pacmiMpeHue TpEACTaBICHUS O TEOMETPUH KaK 4YacTh MHpPOBOW KYJIBTYpHl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYXKAIOIIUM MUPOM;

¢dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONUCHIBATH M HM3y4aTh pas3HbIE SIBICHUS
OKpY’KaIOIIer0 MHpa, 3HAaHHE NOHATHHHOTO ammapara mo pasaeny «CrtepeoMeTpus» y4eOHOro
Kypca reoMeTpuu;

(dbopmMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (HOpMyd W YMEHHE HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHS 33/1a4;

dopMHpoBaHHE yMEHHs paclio3HaBaTh Ha YepTekaX, MOJENSAX U B PEATbHOM MHpE
MHOT'OT'pPaHHHMKH U TeJla BpallleH!s, KOHCTPYUPOBAaTh T€OMETPUUYECKHUE MOJIENH;

dopmMHupoBaHHE  TOHUMAHUS  BO3MOXHOCTM  AKCMOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYECKUX TEOpHUi, (HOpMUPOBAHHE MOHMMAHUS POJIM AKCMOMATHKH TIPH TIPOBEICHHUU
paccyXJ1eHHI;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAMH JI0Ka3aTeIbCTB U AJTOPUTMOB pEIlEHHS,
YMEHUS MX TPHUMEHATb, MPOBOJUTH JOKa3aTeNbHbIE pPACCYXKIEHUS B XOJAE pELIeHUs
CTEPEOMETPUYECKUX 33Jad M 3aJad C NPaKTUIECKHM CoJiepKaHueM, (OPMHUpPOBAHHE
NpPEICTaBICHUS O HEOOXOAMMOCTH JI0KAa3aTelIbCTB TIPH OOOCHOBAaHMHM MAaTEMAaTHYECKHX
YTBEP)KJICHUH U POJIM AaKCHOMATUKU B TIPOBEIEHUH JIETYKTUBHBIX PACCYXICHUMH;

pa3sBUTHE M COBEPILIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH
00yJaromuxcsi, TMO3HABATEIILHON aKTUBHOCTH, WCCIEIOBATEILCKAX YMEHHH, KPUTUYHOCTH
MBIIIICHHSI, THTepeCca K U3YUYEHHIO TEOMETPHUH;

dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacrio3HaBaTh MPOSBICHUS TE€OMETPUYECKHX TOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIUSIX W MPU W3YYEHUH JPYTHX y4eOHBIX TPEIMETOB, MPOSBICHUS
3aBUCUMOCTE W 3aKOHOMEPHOCTEH, MOICITUPOBAHHS pPEabHBIX CHUTYyallui, HCCIEIOBAHUS
MOCTPOCHHBIX MOJIeNell, UHTepIpeTaluy NOJTYYEeHHBIX pe3yabTaToB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kkiaccax sBiAOTCS: «[IpsiMble M TIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukm», «Tema
BpalleHus», «BeKTOpbl 1 KOOPAUHATHI B POCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETPUU Ha yriayOon€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATECIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (OpMHUpOBAHUE JIOTUYECKHX YMEHUH
pacmpesenseTcss He TOJbKO MO COJEPKATEIbHBIM JHHHUSAM, HO M 1O TOoAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MpPEIMETHBIM  pe3ylbTaTaM OCBOCHUS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalajaiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHM30BaTh OBJIAJIEHUE I'€OMETPUUECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEJICTABICHUI O0YyJaronuxcs, paciupss U yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

[Tepexon K U3y4EHHUIO TE€OMETPUH HA YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEeUUTh YIIYOJIEHHOE U3Yy4eHHE TEeOMETPUU  Kak
COCTaBJIsItONIEH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3YyYeHHUs MaTeMaTUKU C YYETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeJeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemmBarOmuxcs npsaMbIX. [lapanensHOCTs IPSMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE IPSIMbIE B IIPOCTPAHCTBE, MApAJUIEIBHOCTh TPEX
OPSAMBIX, ApPaJUICIBHOCTh NPSAMOM M INIOCKOCTH. [lapajuiennbHOE W LEHTpaIbHOE
POEKTHpOBaHUE, n3oopaxkenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIILHOTO MPOSKTUPOBAHHUS.
N300pakeHue Gpuryp B napauiesibHOM MPOEKIMUU. YTJIbl C COHAIPABICHHBIMU CTOPOHAMM, YTOJI
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEH: IapasuleabHbIE IIIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa’Ap, NapaJUIeNIeNIIE], TIOCTPOCHNE CEYCHU .

[lepnieHOUKYJIApHOCTS NPAMOM M IUIOCKOCTH: IEPIEHIOUKYJIAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NApauIeIbHbIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISPHON
10CcKOCTH. OpTOroHanbHOE NpoeKTUpoBaHue. [lepneHauKysIsp U HaKIOHHBIE: PacCTOSIHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IUIOCKOCTH, MPOEKIMs (PUIYPhI HA IIIOCKOCTb.
[TeprieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

Yrael B IPOCTPAHCTBE: YOI MEXAY NMPSIMOM U IIJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TIMHEHHBIN
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUISl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSMOYTOJIBHBIA TMapaJulesIeNIANel W €ro cBoWcrBa. KpaTwaiilime mIyTH Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema OJiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupamuma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast mupamubl. CBoiicTBa pédep 1 OOKOBBIX rpaHei
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMuJia, paBUiIbHASL TPEYToJIbHAs MUPaMUJa U MPAaBUIbHBIN TeTpasap, kyO. Ilpencrasnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKAdAP U HKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 60koBoit
MOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM MPHU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIIBHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPHUS PABWIIBHON TUPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IPOTHBOIIOJIOKHO HAIIPABIIEHHBIE BEKTOpbI. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpAMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHsaTue xomiuiaHapHble BEKTOpbL. [Ipu3Hak KoMIiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pa3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl Bektopa. CBsA3b MeX1y KOOpAMHATAMU BEKTOpAa W KOOpJAMHATaAMH TOYEK. YTOI
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UWIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAash ITOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpa3zymoiiue mnoBepxHocTed. Tena BpamieHus:: HUIUHAP, KOHYC, YCEUEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacnonoxxenue cdepbl U INIOCKOCTH, KacaTeiabHasl IIOCKOCTh K
cdepe. M300paxkenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEépTka mumuHapa u konyca. Cummerpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJIBHOTO
napajuienenunena u ciuenctsus u3 He€. OObEM MpsIMOW W HAKJIOHHON MPU3MBI, HJIUHIPA,
nupaMuiel ¥ KoHyca. OOBEM 11apa v apoBOro CETMEHTA.

KomOunammu Tten BpamieHuss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
omucaHHas okoyo IuHApa. [lepeceuenne cdepsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl IOCKOCTHIO. [IoHATHE MHOTOTpaHHKKA, OIMCAHHOTO 0KOJIO chepsl, chepbl, BIUCAHHON B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, IUiomanas cdepsl u e€ dacteid. [lomobue B
npoctpancTtBe. OTHomieHHWE OO0BEMOB, IIIOMIAZE TMOBEPXHOCTEH MOMOOHBIX  QUIYP.
[IpeoOpazoBanue monobus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEpPEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUs: CEYEHUs LWIMHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEUYECHHS KOHyca (MapajuiesibHble OCHOBAaHUIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYSHUs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METO/l BHYTPEHHET0 IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuu Haja BEKTOpaMu. BekTopHOe yMHOKEHUE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnosxenue BekTopa mo 6asucy. KoopaiuHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUYECKUX 3a/1ay.

JIBHKeHHUS B MPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OtoOpakeHus. JIBukeHus u paseHcTBO ¢uryp. OOmue
CBOICTBa JABIKEHUW. BHIBI ABM)KEHUN: MapalieNbHBI MEPEeHOC, IEHTpalbHAas CHMMETPHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoit. IIpeoOpazoBanus noxpodus. [psmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HJIE€HAa POCCHUHCKOro OOIIEeCTBa, MPEICTABICHHE O MaTEMaTHUYECKHX OCHOBAaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TIpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKu U JESTENbHOCTbIO YYEHOrO, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUlH, BOCIHPHUUMYUBOCTh K
MaTEeMaTUYECKUM aCIeKTaM Pa3Iu4yHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTHYECKHUE 3HAHUSI B MHTEPECAX 3JI0POBOTO
u Oe3omacHOro obpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MPHU 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
npoecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynaymiel mnpodeccur W peanu3oBBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBIE€HHOCTH;

7) IK0JI0rMYecKoe BOCIIMTaAHUE:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYpbl, TOHHUMAHWE BIUSHUS COIUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOUIeH Cpefbl, TUIAaHUPOBAHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHS HAyKH U OOIIECTBEHHOW MPAaKTUKH, MOHMMaHHE MaTeMaTUYeCKOW HayKH Kak cQepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH MPOECKTHYIO M UCCIIEN0BATEIbCKYIO AE€ATEIbHOCTh MHANBHUYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJISITH M XapaKTEPH30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINpEAENCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC W
OTpUIATENIbHbIC, EAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUYUs B (pakTax,
JNAHHBIX, HAONIONCHMSIX W  YTBEPKACHMSIX, Tpeajararb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JienaTh BBIBOJbI C HMCIOJIb30BAHUEM 33aKOHOB JIOTMKH, AEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEILHO JTOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsIMbIe U
OT TPOTHUBHOIO), BBICTPAWBATh APTyMEHTAIMIO, TPHUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYACHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3agaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoJiee TMOAXOMAUIUNH C YYETOM CAMOCTOSITEIILHO BBIJCIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIOJIF30BaTh BOIMPOCHI KaK UCCIIEeIOBATENbCKUI HHCTPYMEHT MO3HaHUsI, (OPMYyITHUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHE, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE M JAaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT, HCCIIEJOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHHS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 00OOIIECHUS U BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHOTO
HaAOIIOIEHUs], UCCIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX PEe3yIbTaTOB, BBIBOJOB U
0000I1IEHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH JeUIUTHI HHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX Ui OTBETa Ha BOIPOC M JJIS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(POpPMAIIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, AaHAJIH3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH HH(DOPMAIMIO pPA3IMYHBIX BHIOB U  (Qopm
MPE/ICTABJICHHUS;



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTaBIATH e¢ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpadUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IEHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAax, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0Jle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMBI, IPOOJIEMBI,
pelraeMoi 3a1auu, BBICKA3bIBATh WMJCH, HAICJICHHBIC HA IOMCK PEIICHHUS, CONOCTABISATH CBOU
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IU4Me U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

NpPE/ICTAaBIATh PE3yIbTAaThl PEHICHUs 3a/1a4d, DKCIIEPUMEHTA, HCCIEIOBAaHMSA, MPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3amnus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs C Y4ETOM
UMEIOLIUXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(DOpMALIUH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BJIa/IeTh HaBBIKAMH MO3HABATENBHON peIeKCUU KaK OCO3HAHUS COBEPILAEMbIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX PE3yIbTaTOB, BIAAETh CHOCOOAMHM CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIIECcca U pe3ysIbTaTa pelleHns MaTeMaTUUeCcKOH 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTHBBI B J€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysibTara LEIM M YCIOBUSM, OOBICHATH HPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3ylbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M MCHOJb30BaTh NMPEUMYIIECTBAa KOMaHAHON W MHIUBUAYaIbHONW pabOTHl IpU
pelieHMH y4eOHBIX 3a/ay, NIPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM pPabOTHI, paclpelensTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIaTh
MIPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IpyHmHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUIM, chOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOIHO ONEpHPOBATh OCHOBHBIMH MOHATUSIMH CTEPEOMETPHUHN NIPU PEIICHUH 3a1a4d U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

NPUMEHATh aKCHOMBI CTEPEOMETPHUH M CICACTBHA M3 HHUX TpH  pEIICHHH
TreOMETPUUCCKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMH B IPOCTPAHCTBE, MEXK1Y MPSIMOH U IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (IIpH3Ma, MUpPAMHIA,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

KJIacCH(PUIMPOBATH MHOTOTPAHHUKY, BEIOMpasi OCHOBAHUS JUIs KilacCH(UKaIIHT;
CBOOOZHO ONEpPHUPOBATh MOHSATHSAMH, CBSA3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIbHOE H OPTOTOHAJIBHOE MMPOSKTUPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEUYEHHS] MHOTOTPAaHHHUKOB Pa3IMYHBIMU METOJIAMH, BBIIOJIHSATH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAZM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
TeOMETPUYECKUX TeJl C IPUMEHEHNnEM (HOpMYIT;

CBOOOJTHO ONEpUPOBATh TMOHATHSIMH: CHUMMETPHUSI B MPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TUNIOCKOCTh CHMMETPHHU (UTYPHI;

CBOOOJTHO OTNIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPIWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHS HAJl BEKTOpaMH;

pemaTh 3aJa4d Ha JI0Ka3aTelIbCTBO MAaTeMaTHYECKUX OTHOIICHWH M HaXOXIEHHE
TreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

OPUMEHSATH MPOCTENIINE NIPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPH PEUICHUN CTEPEOMETPHUIECKUX 3a]1aY;

U3BJeKaTh,  NpeoOpa3oBbIBaTb W HMHTEPIPETUPOBAaTH  HMHMOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUTypax, MPEICTABICHHYI0 Ha 4YepTekax |
pPHUCYHKaX;

NPUMEHSTh TIONyYEeHHBIE 3HAHUS Ha TNPAaKTUKE: CPaBHUBATh W aHAIM3UPOBATH
peaibHBIe CUTYallud, MPUMEHSITh W3YYEHHBIE MOHATHS B TPOIECCE MOMCKA PEHICHUS
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MPOOIEeMbI, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IIOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TEOMETPUYECKUX TIOHSATHH W TEOpeM, ammapara aireOphl, pemarb MPaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPENCTaBICHUS] 00 OCHOBHBIX JTalax pa3BUTUS TE€OMETPHH KaK COCTaBHOMN
JacTu QyHAaMEHTa Pa3BUTHSI TEXHOJIOTHIA.

K konmy 11 ki1acca o0yyaromuicss HayYuTCs:



CBOOOJHO OTEPUPOBATH MOHATHIMHU, CBI3aHHBIMH C IUJIUHAPUIECKON, KOHUYECKON U
chepryecKoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTYUEHUS;

ONEepUpPOBATh MOHITUSAMHU, CBS3AHHBIMH C TEJIaMH BPAIICHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacno3HaBaTh Teja BpaileHus (IMIHHIP, KOHYC, cdepa u map) U 00BACHATh CIIOCOOBI
MOJTyYEHUS TeJl BpallleHHUs;

KJIacCCU(UIIMPOBATh B3aUMHOE PACMOJI0XKeHUE cephl U MIOCKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U Tell BpalleHus, 00bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATHSAMH, CBS3aHHBIMH C KOMOWHALUSMU TN BpaILCHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BlMcaHHAsi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIUUCIIATH COOTHOIICHHSI MEXKAY TUIOMIAISIMUA MMOBEPXHOCTEH U 00bEMaMU MOTOOHBIX
Ten,

n300paxarh W3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX O00OBEMHBIX (UTYpP: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATh nH(pOpMAaLIHIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTAaBICHHYIO Ha YepTexax u
PHUCYHKAX;

CBOOOIHO OMEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPalK HaJl BEKTOpaMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JICKaPTOBOI cUCTEME KOOPAMHAT;

pemath TEeOMETPUYECKHE 3aJayd Ha BBIUMCICHHE YIVIOB MEXIYy MPSIMBIMA H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKH 10 IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBITIOJHATh M300pakKeHHWS MHOTOTPAHHUKOB W TeNl BpallleHUs MpH MapaieIbHOM
NepeHoCce, MEHTPATBHONH CUMMETPHH, 3epKaTbHOH CHMMETPHH, TIPH TIOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100HS;

CTPOUTh CCYCHUS MHOTOTPDAaHHUKOB W T BpAMICHUS: CEYCHHS IHIIMHIPA
(mapamienbHO U MEPIEHAUKYIISIPHO OCH), CEUCHHS KOHYyca (mapajiiebHbIe OCHOBAHHIO
U TIPOXOJISIIIKE Yepe3 BEPIINHY), CEUCHUS 1apa;

UCIIOJIb30BaTh METOBI TIOCTPOCHUSI CEUSHUH: METOJ CIICIOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO]T IEPEHOCA CEKYIIEeH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHSTh TeOMETpHUYeCKHe (aKThl JUIsl PEIICHUS CTePEOMETPUYCCKHX —3ajad,
MPEJIONIaraoIINX HECKOJIBKO IIaroB PelIeHUs], €ClIi YCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJayd Ha JOKA3aTelbCTBO MATEMATHUYECKUX OTHOIICHUH W HAXOXICHUE
TCOMETPHUYSCKUX BEIIMYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;



NPUMEHATHh TMOJyYCHHbIE 3HAHUS Ha TMpaKTHKe: CpPaBHUBATh, AHAIM3HPOBATH U
OLICHUBATh peajbHbIe CUTYallUH, IPUMEHSATh U3yUCHHbIE MOHSATHUS, TEOPEMBI, CBOHCTBA
B Ipolecce IIOMCKAa pELIeHUS MaTeMaTH4eCKd C(HOPMYIMPOBAHHOW MPOOIIEMBI,
MOJIEJIMPOBATh PeallbHbIE CUTYAllMH HA S3bIKE F€OMETPHUH, UCCIIE0BATh TOCTPOCHHbIE
MOJIEJIM C UCHOJB30BAaHUEM T'€OMETPUUYECKUX MOHATUNM U TEOpeM, almapara aareopsl,
pelaTh IPaKTHYeCKHUEe 3aJa4l, CBI3aHHbIE C HAXOXKICHHUEM F€OMETPUYECKIX BEJTMYMH;
UMETh MpeJCTaBlICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHsS T€OMETPUU KaK COCTAaBHOM
yacTu (pyHAaMeHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHAUKYISAPHOCTD NPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYriel U paccTosTHUS 16 1
MHororpanHuKu 7 1
7 BexTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unpposbIie
Ne n/m P Konrpoabusie IIpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0600IICHNE 1 15 1
cucTeMaTu3auus 3HaHUI
O06bEéM MHOTOTpaHHHKA 17 1
Tena BpamieHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEeHue, 06061IeHNE 1 17 5
CHCTEMAaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, MapalIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, TIpsAMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
NpaBuIia H300paKCHUS Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIuHbI OTpE3Ka
[ToHsTHS: IEepeceKaroIuecs MIOCKOCTH,

nepeceKkarommecs npsaMas U rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

KoanuecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

05.09

05.09

07.09

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTeJibHbIE

pecypchl

IlonsTus: MEPECCKArOIMMECs IIOCKOCTH,
IepecCKarommecs npsaMas 1 niI0CKOCTb,
MOJIYIIPOCTPAHCTBO

12.09

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 00BEKTOB
MHororpaHHuKH, U300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 00OBEKTOB

12.09

14.09

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEZICTBHS U3 HUX

19.09




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

19.09

AKCHOMBI CTEPEOMETPHHU U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

21.09

10

N300pakeHue ceueHuil nmupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT YEpe3 UX
pEopa. M3o0pakeHne epecedcHHsI
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue noCcTpOEHHBIX CEYEHUN
pa3HbIMM LIBETaMU

26.09

11

N300pakeHne ceueHnit mupaMuabl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepPE3 UX
pé6pa. N3o0paxkeHue nepeceueHust
ITOJIYYEHHBIX IJIOCKOCTEM.
PackpamBanue NOCTPOEHHBIX CEUYEHUN
pa3HbBIMU IIBETaMHU

26.09

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepPE3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamnmBanue NOCTPOSHHBIX CEYSCHUN
pa3sHbBIMU IIBETaMHU

28.09

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOAT Yepe3 uxX
pebpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue NoCcTpOCHHBIX CEYCHUN

03.10




Pa3sHbIMU LIBETAMU

14

15

Merton cnenoB Juisi HOCTPOCHUS CEUYECHUM

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CaoiicTBa nepeceyeHuid NpsMbIX U
IIJIOCKOCTEMN

03.10

05.10

16

Meton ciie1oB U1l IOCTPOEHUS CEUEHU M.

CaoiicTBa niepece4eHuid NpsIMbIX U
IIJIOCKOCTEN

10.10

17

[TocTpoenue ceueHuii B mupamuie, Kyoe
1o TpémM ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMHCh 11aroB
MMOCTPOCHUS

10.10

18

19

20

21

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpémM ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMHCh I1aroB
MMOCTPOEHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Cozmanue
BBIHOCHBIX qepTemel‘/’I U 3aIIMCh 111aroB
MTOCTPOCHHUS

ITocTpoenue ceueHuit B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHCh I1aroB
ITOCTPOEHUS

IToBTOpenue mnanumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

12.10

17.10

17.10

19.10

22

[ToBTOpenue nmnanumerpun: Teopema

24.10




Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexkax. McTopus pa3BuTus
IJITAHUMETPUH M CTEPEOMETPHH

23

24

25

Kourponsaas padora Nel "AkcuoMmbl
p p
crepeomerpun. Ceuenus"

B3aumHOe pacnonoxeHue npsiMbIX B
npocrpancTse. CKpenBaronmecs
npsimble. [Ipru3Haku cKkpeluBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyniecTBOBaHUH U
€IMHCTBEHHOCTH NIPSIMOM NapaljieIbHON
JAHHOW MPSAMO, IPOXOASUIEN Yepe3
TOYKY IPOCTPAHCTBA U HE JIeKaNIeH Ha
JaHHOM npsmoi. JlemMma o nepeceyeHun
mapajlyICJIbHBIX MPAMBIX IIJIOCKOCTBIO

24.10

26.10

07.11

26

27

28

29

[TapanmnensHOCTb TpeX HMpsiMBIX. Teopema o

TpEX mapauIeNIbHBIX NPAMBIX. Teopema o
CKPELIUBAOIINXCS MPSAMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoektupoBanus. M300pakeHne pa3HbIX
¢buryp B napauienbHON IpOeKINUN

MenTpanbHas mpoekus. Yroi ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXIY NPSMBIMU

3amaun Ha NOKA3aTeILCTBO U
HUCCICAOBAHUC, CBA3AHHBIC C
pacIooKEHUEM MPAMBIX B IIPOCTPAHCTBE

07.11

09.11

14.11

14.11




30

31

[TonsATHA: MapauIeIbHOCTD MPSMOMN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH NPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH MPSIMOHM U
IIJIOCKOCTH

FCOMeTpI/I‘-IeCKI/Ie 3aJa4d Ha BBIYHMCICHUC U
J0Ka3aTCjIbCTBO, CBA3aHHBIC C
mapalyiCJIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

16.11

21.11

32

[TocTpoenue ceueHus, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOLUEHUH

21.11

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
U1 IOCTPOEHUSI CEUeHMI KyOa 1
napauienenumnena. CBoncTaa
napajuiefienune1a u IpusMbl

23.11

34

35

36

[TapannensHele wockocty. [pusnaku
NapajIeNIbHOCTHU JIBYX IUIOCKOCTEH

Teopema 0 napajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, NPOXOASAIIEN
yepe3 TOUKY, He MPUHAIICKAIYIO TaHHON
IJIOCKOCTH U CJIEJICTBUSA U3 HEé

CBoiicTBa napamieNbHbIX TNIOCKOCTEN: O
MApaJIENBHOCTH MPSAMBIX [IEPECECUCHUS
IIpY [IEPECEUECHUU JBYX MapajuIeIbHBIX
TJTIOCKOCTEH TpeThen

28.11

28.11

30.11

37

CBoiicTBa mapayIenbHBIX IIOCKOCTEH: 00
OTpe3Kax NapajuieIbHbIX MPSAMBIX,

05.12




3aKJIIOYEHHBIX MEXKIY I1apajuleIbHBIMU
IJIOCKOCTSIMU; O NIEPECEYEHUH NTPSIMOM €
JABYMS ITapaJUIEIbHBIMU IUIOCKOCTAMU

38

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHNUE: TPUTOHOMETPUS
HPSIMOYTOJIBHOTO TPEYrOIbHUKA

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napaJesenumnena

05.12

07.12

12.12

41

42

Boruncnenue UIMH OTpE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

HTorosasi kKOHTpoIbHAA padoTa 3a 1
noJiyroaue

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipn3nak
MEPIEeHIUKYJIIPHOCTH IPSIMON U
IIJIOCKOCTH

12.12

14.12

43

44

45

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipn3nak
MEPIEHIUKYISIPHOCTH MIPSIMOHN U
IJIOCKOCTH

TeopeMa o Cyi1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u NECPpUCHAUKYIISIPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX

19.12

19.12

21.12

46

[I1nockocTH ¥ IepIeHAUKYISIPHBIE UM




IpsAMBIC B MHOI'OI'paHHUKAX

47

48

49

[lepneHquKymsp U HAKJIOHHAS.
[TocTpoeHue nepneHauKysipa u3 TOYKU HA
MPSIMYIO

[lepneHuKymsp ¥ HAKJIOHHAS.
[TocTpoeHue nepneHauKyIspa U3 TOUYKH Ha
MPSAMYIO

Teopema 0 TpEX NMeprneHaAuKyIIpax
(npsimast u oOpaTHas)

26.12

26.12

28.12

50

51

52

TeopeMma 0 TpEX NepHeHANKYIIApax
(mpsimast u oOpaTHasi)

Yroa Mexay CKpeIUBaOIUMHUCS
IPSIMBIMU

[Touck neprneHaAUKyISIPHBIX MPSAMBIX C

MOMOIIBIO IEPHEHAUKYISIPHBIX
IJIOCKOCTEN

09.01

09.01

11.01

53

54

55

OpToroHanbHOE IPOEKTUPOBAHUE

ITocTpoenue ceuenuit kyba, Ipu3Msl,
[IPaBUIILHON ITUPAMUJBI C TIOMOLIBIO
OpPTOTOHAJIBHOM MPOEKIINH
ITocTpoeHue ceueHuit kyoa, IpU3MBI,
[IPaBUJIILHON ITUPAMUJBI C TIOMOIIBIO
OPTOTrOHAJILHOM MPOEKLIUH

16.01

16.01

18.01

56

CummeTpus B IpOCTPaHCTBE
OTHOCHTEIIBHO IUIOCKOCTH. ITnockoctu
CUMMETPUH B MHOTOTPaHHUKAX

23.01

57

[Ipu3Hak nepneHIuKyJISpPHOCTH IPSIMOK 1
MJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHI

23.01




58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH JIO INIOCKOCTH

25.01

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

CriocoObl ONyCTUTH HEPIIEHANKYISPHIL:
CUMMETpHUS, CABUT TOYKHU IO
napajieIbHON MPAMO

CrBur 1o HenapajIeIbHOU MPSMOH,
M3MEHEHUE PACCTOSIHHMA

30.01

30.01

01.02

62

KonTponbnas padorta Ne2 "B3aumnoe
pacIoIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

06.02

63

64

65

[ToBTOpEHME: Yroa MeXAy IpSIMbIMU Ha
MIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpEMaA
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPEUIMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

FCOMCTpI/I‘-ICCKI/IC METO/bI BEIYHMCJICHUA

yriia MCKAy NpsIMbIMHA B MHOT'OT'PAHHUKAX

06.02

08.02

13.02

66

JIByrpannbIii yroia. CBOMCTBO JIMHEWHBIX
YTJIOB IBYTPAHHOIO yTIila

13.02

67

68

[lepnieHIUKyNSpHBIE MIIOCKOCTH.
CBolicTBa B3aMMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEN

[Ipu3Hak nepneHauKyJIspHOCTH
IUIOCKOCTEM; TeOpeEMa O IPSAMOK

15.02

20.02




IIepeceyeHMs IByX IJIOCKOCTEN
MEPIEeHIUKYJISAPHBIX TPEThEH TIOCKOCTH

69

70

71

[IpsimoyronbHbIN Napajuienenunes; Kyo;
HU3MEPEHMS], CBOMCTBA IPAMOYTOJIbHOTO
napajuliejienunena

Teopema o nuaroHanu NpsAMOYrojabHOTO
HapajuleJIeNUIENa U CIEICTBUE U3 HEE

CTepeOMeTpI/I‘-ICCKI/Ie U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

20.02

22.02

27.02

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSIMBIE,
napajuieJIbHbIE TNIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

27.02

73

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHUE
MEX/y CKPELUBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYaLUSAX

29.02

74

75

PaccrosiHue OT TOUKM 10 TNIOCKOCTH,
paccTosiHue OT IPsIMOM J0 TNIOCKOCTH

Beluncienne paccTossHUN MEXKIY

CKpCHIMBAOIHUMUCA ITPAMBIMHU C
IIOMOIIBIO HepHeHHHKYHHpHOﬁ INJIOCKOCTH

05.03

05.03

76

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB ISl
TPEXTPAHHOTO yIjia

07.03

77

DneMeHTHI ChePUIEeCKON TeOMETPHH:
reojie3ndecKue JIMHUMU Ha 3emiie

12.03




KonTponpnas padora Ne3 "Vrie u

78 " 1 12.03
paccTosHus

79 CI/ICTeMaTI/ISaI_[I/I'S‘I 3HaHUN "MHOTrOrpaHHUK 1 14.03
U €T0 3JIEMEHTHI
IT .B T

80 upamuaa. Buael nupamun. [IpaBunbsHast 1 19.03
nupamuzia
IT T .

81 pusMma. llpsmas u HakJIOHHAs TPU3MBI 1 19.03
[IpaBusibHas npu3Ma

82 [Ipsmoit HapaJIJIUeJIeHI/IHezI, 1 21.03
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo
B .T

83 I:myKnHe MHOTrOrpaHHHUKH. Teopema 1 02.04
Diinepa
Boinyxkiible MHOrOrpanHuku. Teopema

84 Oiinepa. [lpaBunbpHbIe U OTyNIpaBUIbHBIE 1 02.04
MHOTOTPaHHUKHU
K 6ota Ned

85 : OHTpPOJIbHAS Pa! '(')Ta o 1 04.04

MHororpanHuku

IT

86 OHSITHE BEKTOPA Ha MJIOCKOCTHU U B 1 09.04
IIPOCTPAHCTBE

87 CymMma BeKTOpOB 1 09.04

88 Pa3zHOCTE BEKTOpPOB 1 11.04

89 [IpaBuiio napamenenunena 1 16.04

90 YMHOK€eHHEe BEKTOpa Ha YHCIIO0 1 16.04
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEXKAIINUX B OJHOU 1 18.04
IJIOCKOCTH

92 CkansipHoe pou3BeCHNE 1 23.04




Beluncnenue yria Mexy BEKTOpaMu B

%3 [POCTPAHCTBE L 23.04
94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1 25.04
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU 1 02.05
96 [Ipocreiimme 3ama4un ¢ BEKTOpaMu 1 14.05
97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU 1 14.05
98 O000111eHIE U CUCTEMATHU3aIlUs 3HAHUI 1 16.05
99 O06o001IeHNe ¥ CHCTeMAaTH3alus 3HAHUN 1 21.05
100 [TpomesxyTounas arrecranus. Mtorosas 1 07.05
KOHTpOJIbHasI paboTa
0L e sommpoman paters ! 07.05
102 O06001IeHNe U CUCTEMATU3AIIHS 3HAHUM 1 21.05
OBIIEE KOJIMYECTBO YACOB I10 102

[MPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgponbie
Nen/m Tema ypoka KonTpoabubie IIpakTuuyeckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl
1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1
Ha IUIOCKOCTH M B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bprunciienue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
IIPOXOJAIIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npounsseneHue 1
3 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMUPOBAHHE
10 AHaJIMTUYECKHE METObI pacuéra yria 1
MEXy NPSIMbIMH B MHOT'OTPaHHUKAaxX
1 AHanmuTUYECKHE METObI pacuéra yria 1
MEXy INIOCKOCTSIMA B MHOTOTPaHHUKAX
12 dopMyia pacCTOSHUSA OT TOYKH 10 1




IIJIOCKOCTH B KOOpAWHATaxX

Haxoxnenue pacctossHui OT TOUKH 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponbHas pabora "AHanutudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKHU

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

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJTOCKOCTEM

19 [TapannensHbie MPsMbIE U TUIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIE U TITIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMU
[TeprieHIUKYIISIpHBIC TIPSIMBIC U

99 TJIOCKOCTH: CTaHapTHBIC Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEH 1
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 IJIOCKOCTH: TE€OpeMa O TpeX
MePIEeHIUKYIIApax

24 [leprieHIUKYNSIpHBIC TIPSIMBIC U




IIJIOCKOCTH: BBIYUCJIICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOTOYTOJIbHUKOB, OPMYJIBI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TUIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00MS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAI TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOJ00US

30

31

Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOIBHOTO
napaienenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

CrepeomeTpudeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOI TPU3MBI
36 CrepeoMeTpuyeCcKUe 3a7]auu, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMOB MPSIMOM MPU3MBbI
37 [TpuknaaHblie 3aa4u, CBI3aHHBIE C
00BEMOM TIPSIMOH PU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpaina. O0béM
T PAMH/TBI
40 dopmyna 06béMa nmupamuibl. OTHOIIEHUE
00BEMOB MUPAMUJI C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpuyecKue 3aJjauu, CBI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyecKHe 3aJjauu, CBI3aHHbIE C
00bEMaMU MUPaMU/IbI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAaKJIOHHOU
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI
16 [Tpumenenne 00bEMOB. Brruncienue

pacCTodAHuA OO0 IMIIOCKOCTU




KonTponbras padota "O0béM

41 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEPXHOCTH UIUHIPA

50 Konunyeckast moBepXxHOCTh, 00pa3yroriye
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa IIOCKOCTBIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUH HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
LHMIHHIPOM

59 Cdepa u map




60

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

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHM IIIOCKOCTHIO
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MOAO0OHBIX TEJ

ITooOHBIE TENa B IPOCTPAHCTBE.
N3menenne o6wEma mpu moqo0uu.
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