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MNOACHUTEJIbBHAS 3AIINCKA

l'eomerpust siBisieTcst OAHMM W3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
0o0pa3oBaHus, TaKk Kak 00eCrieunBaeT BO3MOKHOCTh U3y4EHU JUCLUIUINH €CTECTBEHHO-HAyYHOU
HalpaBI€HHOCTH M IPEIMETOB I'yMaHUTAapHOro Iukia. Ilockonbky joruyeckoe MbILLUICHHE,
dopmupyeMoe TpH H3YyYEHHH OOYYAIOIIMMHUCS TIOHATHHHBIX OCHOB TEOMETPUH, TIpHU
JIOKa3aTelbCTBE TEOPEM M TOCTPOCHHUU LIEMOYKU JIOTUYECKUX YTBEP)KICHHH NpU peIIeHUH
reOMETPUYECKUX 3a/ad, YMEHHME BBIIBUraTb M OIPOBEPraTh T'MIIOTE3bl HENOCPEICTBEHHO
UCTIONB3YIOTCSl TIPU PEIIEHUH 3a/lad €CTECTBEHHO-HAYYHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1ad.

Lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «l'eomeTpusi» Ha yriayOJEéHHOM YpOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CIIOCOOHOCTEH OOydYarOUIMXCS MPU HM3YYEHUU TE€OMETPHM, Kak
COCTaBIISIIONIEH TIpeaAMeTHOW oOmactn «Marematuka ¥ WH(MOpMaTHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TpUOOpETEeHHs] U UCHOJIb30BaHUS Oojiee TITyOOKHX T'€OMETPHUUECKUX 3HAHMHA U
NeHcTBUH, CHenn(UYHBIX T€OMETPUH, U HEOOXOJUMBIX JUIsl YCHEIIHOro Mpo(ecCHOHANIBHOTO
00pa30BaHusl, CBA3aHHOIO C MCIIOJIb30BAHMEM MaTEMaTHKHU.

[TpropuTeTHBIMU 3a/1a4aMu Kypca T€OMETPUU Ha YTIIyOJIEHHOM YPOBHE, PACIIUPSIIOIINMU
U YCHJIMBAIOIIMMU Kypc 6a30BOT0 YPOBHS, SBISIFOTCSL:

paclIiMpeHue TpEACTaBICHUS O TEOMETPUH KaK 4YacTh MHUPOBOW KYIbTYyphl U
(opMHpOBaHNE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOIIUM MUPOM;

(GopMHpOBaHUE NPEICTABICHHUS O IPOCTPAHCTBEHHBIX (PUrypax KaK O BaXKHEHIIMX
MaTeMaTHYECKUX MOJENAX, TO3BOJISIONIMX ONMCHIBATh W U3ydyaThb pasHbIe SBJICHUS
OKpY’KaIOIIero MHpa, 3HaHHE MOHATHUIHOrO ammapaTa mo pasaeny «CrepeoMeTpus» yd4eOHOro
Kypca reoMeTpuu;

(GopMHpOBaHNE YMEHMs BJIaJIETh OCHOBHBIMM MOHSTHUAMHU O IPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeOpeM, (OpMyl M yMEHHE UX NPUMEHSTb, YMECHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(GopMHpOBaHHE YMEHHs paclo3HaBaThb HAa 4YepTEkKaxX, MOJCNIAX M B PEATbHOM MHpE
MHOT'OI'PaHHMKH U TeJla BPaIlleHUs, KOHCTPYUPOBAaTh T€OMETPUUECKHE MOJIEIIN;

dbopmupoBanue MOHUMAaHUS BO3MO>KHOCTH AKCOMAaTUYECKOTO MOCTPOEHUS
MaTeMaTHYeCKuX Teopuil, (popMupoBaHHE MOHMMAHUS POJIM AKCMOMATHKU TPU MPOBEICHUH
pacCyKIeHHUI;

dbopMupoBaHHEe yMEHHMs BIIAJIETh METOAAMH JI0Ka3aTeIbCTB M aJTOPUTMOB pPEIICHUS,
YMCHUSA WX NPUMCHATH, MNPOBOAUTH JOKA3aTCIIbHBIC PACCYXKIACHHUA B XOAC PCIICHUA
CTEpPEOMETPUYECKUX 3adad W 3aJad C NPAKTUYECKUM COJepKaHueM, (OpMUPOBaHUE
MpEJCTaBICHUsT O HEOOXOIUMOCTH JOKa3aTeNbCTB TNpU OOOCHOBAaHUM MAaTEMaTHYECKUX
YTBEPKACHUM U POJIM aKCHOMATUKU B TPOBECHUH JIEAYKTUBHBIX PACCYXKACHHUIA;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUICKTYAJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
06yqa10mnxc;1, IIO3HaBaTEIbHOMI AKTUBHOCTH, HCCICAO0BATCIIBCKUX yMeHI/II\/'I, KPUTUYHOCTH
MBIIUICHUSI, UHTEpEca K U3YYEHUIO T€OMETPHH;

dbopMupoBaHre (QYHKIMOHAIBHOW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
Pacrio3HaBaTh TMPOABJICHUA TCOMCTPHUYCCKUX HOHHTI/II\/'I, OG’bGKTOB )41 BaKOHOMepHOCTeﬁ B
peaNbHBIX JKU3HEHHBIX CUTYalUsX U MPH U3YYEHUHU APYTHX Y4EOHBIX MPEIMETOB, MPOSBICHHS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIMPOBAHUS PEAJbHBIX CHUTYyalluid, HUCCIEAOBAHUS
MOCTPOCHHBIX MOJIEJICH, UHTEPIPETAI[H ITOTYYCHHBIX PE3YJIbTaTOB.



OCHOBHBIMHU COJIEP)KAaTEIIbHBIMUA JIMHUSIMU y4eOHOTO Kypca «['eomerpusi» B 10-11
Kkiaccax sBiAOTCS: «[IpsiMble W TIOCKOCTH B TPOCTPAaHCTBE», «MHororpaHHukmn», «Tema
BpalleHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JIBUKCHHSI B IPOCTPAHCTBEY.

ChopmymupoBanrnoe Bo ®PI'OC COO tpeboBaHWE «YyMETh OINEPUPOBATH TMOHATHIMI,
peIeBaHTHBIMU T€OMETPUU Ha yriayonéHHoM ypoBHe oOydenms B 10-11 kimaccax, OTHOCHUTCS KO
BCEM COJCpXKATENbHBIM JHHHUSIM Yy4eOHOro Kypca, a (GOpMHUpOBaHUE JOTHYECKUX YMEHUU
pacmpenensercs HE TOJIbKO IO COAEPKATEIbHBIM JIMHUSAM, HO M 1O TroJaM OOy4YeHHs.
Copepxanue 00pa3oBaHHsA, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ylibTaTaM  OCBOEHUS
®denepanbHON pabouelt MPOrpaMMbl, pacpeneEHHBIM 10 To/1aM OOyYeHHs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIMpOcaM oOOydaromuecs
oOpamanuch HEOJHOKPATHO. JTO TMO3BOJISIET OPraHU30BaTh OBJAJACHUE T'€OMETPUYECKHUMU
MNOHATUSIMM U HaBbIKAMHU IIOCJTIEJOBATENIbHO M TOCTYNATEIbHO, C COONIOJIEHWEM MpPUHIIUIIA
IIPEEMCTBEHHOCTH, a HOBble 3HAHMS BKJIIOYaTh B OOIIYI0 CHCTEMY T'€OMETPUYECKHUX
MPEJICTABICHUA O0y4YarOUUXCs, pacimpsis u yriyomusis e€, oOpaszysl MpOYHbIE MHOXKECTBEHHBIC
CBSI3U.

[Tepexon k U3y4EHHUIO T€OMETPUH Ha YTIyOIEHHOM YPOBHE MMO3BOJISIET:

co3aarh ycnoBus s nuddepeHnmanuy  0O0ydeHHs, MOCTPOEHUS WHAMBHUAYaIbHBIX
0o0pa3oBaTeNbHBIX  MpOrpamMM, OOECHeUnuTh  YrIIyONE€HHOE HW3Y4YeHHE TEOMETpHUH  Kak
COCTaBJIAIONIECH yueOHOTO npeamMeTa «MaremaTukay;

MOJTOTOBUTh O0YYAIOMIMXCS K MPOAODKEHUIO U3yYeHUsI MaTeMaTUKH ¢ y4€TOM BbIOOpa
Oynymeir mpodeccun, obecrieurnBas TPEEMCTBEHHOCTh MEXKIYy OOIMUM M TPOQECCHOHATBHBIM
o0Opa3oBaHHEM.

Ha uzyuenmne yuyeOHoro kxypca «I'eomerpusi» Ha yriayOnéHHOM ypoBHE oTBoxuTcs 204
yaca: B 10 kiracce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Henemio).



COJEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA CTepeoMeTpuu. Touka, mpsimasi, I0CKOCTh, MpocTpaHCcTBo. [lonaTne
00 aKCHOMaTHYECKOM IIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIONINECS, apajlIeIbHbIEC U
CKpeInBaroIuecs npsamele. [Ipu3Haku ckpemmBaromuxcs npsamsix. [lapamiensHOCTs NPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlieibHbIE NPSIMbIE B IPOCTPAHCTBE, NApauIEIbHOCTh TPEX
OpsSIMBIX, MapajuIebHOCTh OpsIMOM M miiockocTu. [lapamnenbHoe W IEHTpanbHOE
IPOEKTHPOBaHUE, U300paxkeHue Guryp. OCHOBHBIE CBOWCTBA NMapauIEIbHOIO MPOEKTUPOBAHUS.
N3o0pakerune Guryp B mapawieJbHON MPOSKIMHA. YTIIBI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXIy NpSMBIMU B NpocTpaHCTBE. llapamienbHOCTh MIOCKOCTEH: MapajliebHbIE IUIOCKOCTH,
CBOWCTBA MapajieNbHBIX TuIockocTel. [IpocTeiiiie nmpocTpancTBEHHBIE (PUTYPBI HA MIIOCKOCTH:
TETPadp, NapajuIeICIUIE, TOCTPOCHUE CEUECHUM.

[lepieHAUKYIAPHOCTE NPAMOM M IUIOCKOCTH: IEPIEHIOUKYJISIPHBIE IpSMBIE B
IPOCTPAHCTBE, MpsMbIE NapauIEIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIpPHU3HAK
NEPHEHAUKYJIAPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O MpAMOU NEepPHEHAUKYISIPHOU
INIOCKOCTH. OpTOrOoHalIbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKJIOHHBIC: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM 10 IUIOCKOCTH, MIPOEKIUS (PUIYphI HA MIIOCKOCTb.
[IepnieHAUKYIAPHOCTD IJIOCKOCTEN: NMPU3HAK NEPIICHAUKYIIIPHOCTH IBYX IIIOCKOCTER. Teopema
0 TPEX NEPIECHAUKYIIAPaX.

VYrabl B IpOCTPAHCTBE: Yo MEXAY NPSIMOM U TIIOCKOCThIO, IBYTPAaHHBIN yroJl, JMHEHHBINA
yIrojl ABYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOHCTBa IUIOCKHUX YIJIOB
MHOrorpaHtoro yria. CBOHCTBa IJIOCKMX M JIBYTPAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOI'O yIJIa.

MHOrorpaHHuKH

Buael MHOrorpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yrosibHas npusma,
npsMasi 1 HaKJIOHHAas MPHU3Mbl, OOKOBask M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunesn,
IOPSIMOYTOJIBHBIN Napajulelenunes U ero cpoiicTBa. KpaTualime OyTM Ha IOBEPXHOCTHU
MHOTOrpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yrojibHasi NUpaMuia, IpaBUiIbHas U yceu€HHas nupaMmuabl. CBoiicTBa pédep U OOKOBBIX I'paHei
IpaBWIbHON nupaMuibl. [IpaBuibHBIE MHOTOIpAaHHUKHU: IpaBUIbHAs NpHU3Ma U IPaBHIIbHAs
nupamMuaa, MpaBUiIbHAas TPEyrojabHas MUpaMuaa U MPaBUIbHBIN TeTpasap, KyO. [IpencraBnenue
0 NIPaBUJIBHBIX MHOTOIPaHHUKAX: OKTA3P, AOJACKAdAP U UKOCAJP.

Brrunciienne 351eMeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 60koBoM
MIOBEPXHOCTU U IIOJIHOM IOBEPXHOCTH IMPsAMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMOM mpu3Mel. [lmomians OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
IIPABWJIBHOM NMMUPaMUBI, TEOPEMA O IJIOIAAHN YCECUEHHON MUPaAMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. OJIEMEHTHl CHMMETPUM TNPABHIBHBIX MHOIOTPaHHHMKOB.
CuMmMeTpuss B MNpPaBUIBHOM MHOTOTPAHHUKE: CHUMMETpUS IapajljieNeNuIena, CUMMETpUs
IIPABWIbHBIX IPU3M, CHMMETPHS MPABUILHON MUPAMMU/IBI.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpAaBICHHBIE M IPOTUBOINOJIOXKHO HaIlpaBIECHHbIE BEKTOphl. PaBeHCTBO



BEKTOpOB. JlelicTBUS C BEKTOpaMM: CJIOXKEHHE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uucio. CBoiicTBa cnoxxkeHHus BeKTopoB. CBolicTBa
YMHOXEHHUS BEKTOpa Ha uyucio. IloHaTne koMIiuiaHapHble BEKTOpHL. [Ipu3HaK KoMIaHapHOCTH
Tpé€x BekTOpoB. [IpaBuio napamnenenunena. TeopemMa O pa3oKEHUM BEKTOpa IO TPEM
HEKOMIUJIaHapHBIM ~ BekTOpaM. IIpsMoyronbHas cucreMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunatel BekTopa. CBsi3p MeXAy KOOpAMHAaTaMH BEKTOpPa M KOOpAMHATAMU TOYEK. YTOJ
Mexy BekTopamu. CKalnsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[lonATus: UMIMHOPUYECKAs TOBEPXHOCTh, KOHHWYECKas IOBEPXHOCTh, Cdepuueckas
MOBEPXHOCTh, 00pa3zyroIme MoBepxHOCTe. Tenma BpamieHWs: HUIWHIP, KOHYC, YCEUEHHBIN
KOHYc, cdepa, map. BzaumHoe pacrnosnoxxeHue cdepbl U INIOCKOCTH, KacaTeiabHasl IIOCKOCTh K
cdepe. M300paxkenune Ten BpalleHus Ha MI0ckocTu. Pa3sépTka mumHapa u konyca. CuMMeTpus
cdepsl U mapa.

O6bEM. OcHOBHBIE CcBOWCTBA 00BEMOB Tei. Teopema 00 00BEME MNPSIMOYTOIHLHOTO
napajuiesenunena u ciuenctus u3 He€. OObEM MpsAMOM U HAKIOHHOMW MPHU3MBL, LWIMHIPA,
nupamMubl 1 KoHyca. O6bEM mapa 1 mapoBOro CerMeHTa.

KoMOuHarmu Ten BpallleHHs W MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B IWJIHHIDP,
omnucaHHasg okosio IuMHApa. [lepeceuenune cdeprl u mapa ¢ miockocteio. Kacanue mapa u
chepsl IockocTrio. [loHATHE MHOTOTpaHHUKA, OMTMCAHHOTO OKOJIO chephl, chepbl, BMUCAHHON B
MHOTOTPAHHHK WU TEJIO BPAICHHSI.

[Inomans MOBEPXHOCTH IMIMHIpA, KOHYca, miomans cdepbl u e€ yacreil. [lomobue B
npoctpanctBe. OTHomieHHe OOBEMOB, IUIOMIANCH TOBEPXHOCTEH MOJOOHBIX  (UTyp.
[TpeoOpazoBanne monobus, romorerus. Pemienue 3amad Ha IUIOCKOCTH C HCIOJB30BaHHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[loctpoeHne ceyeHHi MHOTOTPAaHHUKOB M TEN BpAlllCHUS: CEYCHHS LMIMHIPA
(mapamienbHO W TEPIEHIUKYISIPHO OCH), CEYCHHUs KOHyca (TmapajijieibHbie OCHOBAaHUIO U
MPOXOJAIINE Yepe3 BEpUIMHY), CEYCHHs IIapa, METOJbl IMOCTPOCHHSI CEUEHHUI: METOJ| CIEe/IOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYILEN IIIOCKOCTH.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bexrtops! B npoctpancTBe. Onepannu HajJ BEeKTOpaMHi. BEeKTOpHOE YMHOKEHHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOXEHHs. [IpsiMoyrosibHas cucTeMa KOOpPJAMHAT B MPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 6aszucy. KoopanHaTHO-BEKTOPHBIM METOX MpH
pELIEHNH TEOMETPUUYECKUX 3a/1a4.

JIBM:KeHMsI B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. [[BwkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JIBWXXCHUH. Buabl NBMKCHUH: NAapajuUICIbHBIA I[IEPEHOC, LIEHTpalbHAsi CUMMETPUS,
3epKajibHasi CHMMETPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeoOGpazoBanus nmogodus. Ilpsmas u chepa
Ditnepa.



INIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpazknanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0y4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOI'O 4JIEHAa POCCHICKOro OOIIeCTBA, MPEACTABIEHHE O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMU B
COOTBETCTBUU C UX (QYHKIUSIMU U Ha3HAUCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MICHTUYHOCTH, YBOXKEHHUS K MPOILIOMY U
HACTOALLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSAM POCCHUUCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMATHYECKOW IIKOJbI, WCIOJIb30BAHUE 3THUX JOCTUKEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Hapona, cHOpMHPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOr0 MOBENCHMS, CBI3AHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKu W JEATEIbHOCTBIO YYEHOIO, OCO3HAHME JIMYHOTO BKJIAJA B IOCTPOCHHUE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTMYECKOE BOCIIMTAHUE:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKIIOYas  OCTETHKY  MaTEMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peHIeHUuH, pPacCyX ACHUH, BOCHPHUUMYHBOCTh K
MaTEMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA;

5) puznueckoe BocniuTanme:

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B HHTEpecax 3J0POBOT0
u Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0pPOBBIO (310pOBOE
nuTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHITHIA U OTAbIXA, peryisipHas (Gpu3ndeckas akTUBHOCTD ),
bu3HYECKOe COBEPIICHCTBOBAHKE MPU 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHON IEATEITLHOCTHIO;,

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTb K TPYZy, OCO3HAHUE IICHHOCTH TPYIOIIO0US, HHTEPEC K pa3uyHbIM chepam
po(hecCHOHANLHON JeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPUIOKCHHUSIMH, YMEHUE
COBepIaTh OCO3HAHHBIA BHIOOp Oyaymielt mnpodeccuu ¥ Ppealn30BBIBATH COOCTBEHHBIC
JKU3HEHHbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTH4ecKoMy OOpa3oBaHUIO W
camM000pa30BaHuUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEILICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIMPaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCTIUTAHHE:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KYNbTYpbl, MOHHMaHUE BIMSIHUS COIHAJIbHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSHME IPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHE
I00ATFHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOieM, OpHeHTalus Ha  [PUMCHEHHE
MaTEeMATHYECKUX 3HAHUU IS PEUIeHHs 3a1a4 B 00JacTH OKpYKaIOIIEH Cpellbl, TIIaHUPOBaHUE
ITOCTYIIKOB M OLIEHKU UX BO3MOHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd M OOIIECTBEHHOH NMPAaKTUKH, MOHMMAaHUE MAaTeMaTHYECKOW HAayKH Kak cgepsl
YEJIOBEYECKON JIEATEIBHOCTH, 3TANOB €€ pa3BUTHS M 3HAUMMOCTH AJIS Pa3BUTUS LUBUIM3ALUH,
OBJIAJICHUE SI3BIKOM MATEMATUKM M MATEMAaTUYECKOU KyJIbTYpOU KaK CPEICTBOM IO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEN0BATEIBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U
B IpyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE INMPU3HAKK MaTeMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH OMNPEICNICHUS  MOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN MpPH3HAK KiIacCU(UKAIIMKM, OCHOBAHHUS HJsi 000OIIEHUS W
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOpPMYNIHpPOBaThH W MPEOOPa30BBIBATH CYKIEHHUA: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHIYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpedHs B (akrTax,
MAHHBIX, HAOMIONEHWSX ©  YTBEPXKICHUSX, TMpeuiaraTh KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

JienaTh BBIBOJBI C HMCIHOJIb30BAHMEM 33aKOHOB JIOTMKH, JNEAYKTHBHBIX U HWHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUHN 110 aHAJIOTHH;

MPOBOJNTH CAMOCTOSATEIBHO JI0Ka3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUM (MIPSAMBIC U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIUIO, MPUBOAUTH MNPUMEPhl W KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYKACHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemeHust y4eOHOW 3agaun (CpaBHHMBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh HaWOoNee TMOAXOAAIIUNA C Y4ETOM CaMOCTOSITENBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKUeE AeiiCTBHA:

HCIIOJIb30BATh BOIMPOCKHI KaK MCCIIENOBATENLCKUI MHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BOMIPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUUE, MPOOJIEeMy, YCTaHABIMBATH HCKOMOE W JIaHHOE,
dbopMUpOBATh THUINOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

IIPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMAaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIECCAa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMH, SIBICHUSIMH, TPOLIECCaMHU;

CaMOCTOSITENbHO (OPMYIUPOBATh 0000IIEHUSI U BBIBOBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJI0/IeHUs], HCCIIeI0BaHus, OI[CHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IEHHI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

PabGora ¢ undopmaunmeii:

BBISBJISITH JeDUIIUTHI HHPOPMAITUH, JAHHBIX, HEOOXOJUMBIX JUIsi OTBETa HA BOMIPOC M IS
pelieHus 3a1a4u;

BbIOMpaTh HMHGOPMALMI0O W3 HMCTOYHHUKOB PA3JIMYHBIX THUIOB, aHAJIW3UPOBATh,
CUCTEeMAaTU3UpPOBaTh U HMHTEPOPETUPOBATH HMHPOPMAIMIO pPa3IMYHBIX BHAOB U  (GopM
MPE/ICTABIICHHUS;



CTPYKTYpHpOBaThb  HMH(POPMAIMIO, TPEACTABIAT, €€ B  pasiuuHBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIIMM IO CaMOCTOSITENbHO CHOPMYIHPOBAHHBIM
KPHUTEPHUSM.

KoMMyHuKaTHBHBIE YHHBepPcATbHbIE YUeOHbIE eliCTBUSA

Oo0menne:

BOCIIPHHUMATh U (DOPMYyITHpPOBATh CYXKIEHHUS B COOTBETCTBHHM C YCIOBHSMHU W LEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M ITHCHhMEHHBIX
TCKCTAaX, MJaBaTb TMOACHCHUA IO XOAY PCIICHHUA 3aJdadd, KOMMCHTHPOBATH HOHy‘-IeHHBII\/'I
pe3yabrar;

B X0j/i¢ OOCYXXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOM TEMBI, MPOOJIEMBI,
pemaemMoi 3aia4n, BHICKAa3bIBaTh HJICH, HAIICJICHHBIC HA TOUCK PEIICHUS, COMOCTABISATh CBOM
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHUKOB JMAIOra, OOHapYKHUBATh pa3iMyhe M CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe GOpMyIUPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

NPEICTaBIATh PE3YJIbTAThl PEIICHHUS 3a]aud, JKCIEPUMEHTa, HCCIICAOBAaHUS, MPOCKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opMaT BBICTYIUICHHSI € y4ETOM 3a4ad  MPE3CHTAUU |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHUBepPcaJbHbIE YUeOHbIE 1eHCTBUSA

Camoopranuszanms:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpATh CIIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCS PECYPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIUTEIBHBIX TPOIIECCOB, WX PpEe3yabTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIlecca U pe3ysibTaTa pelieHrs MaTeMaTHYecKoH 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH pPEUICHUM 33/Ja4d, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTara LEAM U YCIOBHUSAM, OOBSICHATH MPUYUHBI
JOCTHKEHHUSI WM HEIOCTH)KEHMSI Ppe3yNIbTaTOB JAESITEeIbHOCTH, HAXOAWTh OMIMOKY, /1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEJIBHOCTD:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBAa KOMaHAHON U MHIMBUIYaJbHOW pabOTHI MpH
pelieHnd ydeOHBIX 3ajady, NPUHHMATh I1elNb COBMECTHOW JEsTeNbHOCTH, IUIaHUPOBATh
OpraHu3alliI0 COBMECTHOM pPabOTHI, pacrpenensTh BHIbI paboT, JOTrOBapHBAThCS, OOCYXAATh
MPOIIECC U PE3YNIbTAT padOThI, 0000IIaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYNMOBBIX (GopMax paboThl (0OCYykIeHUsl, OOMEH MHEHHH, «MO3TOBBIC
HITYPMbI» U HHBIE), BBIIOJHATH CBOI YacTb pabOThl U KOOPIMHUPOBATH CBOM JAEWUCTBUS C
JIPYTUMH 4JI€HAMH KOMAaH/bl, OIICHWBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMO/ICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI



K xoniy 10 kiaacca o0ydaromuiicst HAyquTCs:

CBOOO/IHO ONEPHPOBATH OCHOBHBIMH TOHSTUSIMH CTEPEOMETPHH IIPH PEIICHNH 33/1a4 U
NPOBEICHUN MaTEMAaTUYECKUX PACCYKIICHHIA;

IPUMEHATh AaKCHOMBI CTEPEOMETPUH U CICACTBHA W3 HHUX NPH  PEHICHUH
reOMETPUYECKUX 3a]1a4;

KJIacCH(PUIMPOBATH B3aNMHOE PACIIOJIOKEHNE MPSMBIX B IIPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOIHO ONEpPHPOBATH MOHATHUSAMH, CBSI3aHHBIMH C YIJIAaMH B IIPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U MJIOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOMHO pAacHO3HABaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (TIpH3Ma, MHUpPaMH[A,
NpSMOYTOJIBHBIN Mapasuienenunesn, Kyo);

KJIaccH(pUIMPOBAaTH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS JUIS KTacCH(UKaIIHT;
CBOOOIHO OIEpHPOBATh MOHATHSIMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJHATH HapajuIeIbHOE, [IEHTPAIFHOE M OPTOTOHAJILHOE MMPOSKTHPOBAaHKUE (HUTYpP Ha
IUIOCKOCTD, BHIIOJHSTH U300paXkeHHst (PUryp Ha IMIIOCKOCTH;

CTPOUTH CEUYEHHS] MHOTOT'PAaHHUKOB PA3IMYHBIMH METOJIAaMH, BBIIOJHSTH (BHIHOCHBIC)
IUIOCKHE YEpPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBepXy, cOOKY,
CHH3Y;

BBIYUCIIATh IUIOMIAJM TIOBEPXHOCTEH MHOTOIPAaHHHMKOB (MpH3Ma, MHPaMHIA),
T€OMETPUYECKUX TeJl ¢ MPUMEHEHNEM (HOopMYyIT;

CBOOOJHO ONEpUPOBATh MOHATHSIMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U
IUTOCKOCTH CHMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPHH (QUTYPHI;

CBOOOJHO ONEPUPOBAThH MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpPAHHATAM B
IPOCTPAHCTBE;

BBITIOJHATH ICHCTBUS HA/l BEKTOPAMH;

pemaTh 3aJa4d Ha J0Ka3aTeJbCTBO MAaTEeMAaTHUYECKUX OTHOIICHWH M HaxXOXJICHHUE
TE€OMETPUYECKUX  BEJIMYMH, TPHMEHSS W3BECTHBIC METOABl TPH  PEHICHUH
MaTEeMaTHYECKUX 33/1a4 HOBBIIICHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

HNPUMEHATH MIPOCTEHIINE IPOTrPaMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAI[OHHbIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3aa4;

U3BJIEKaTh,  NPEOOpa3OBBIBATH W HHTEPIPETUPOBATH  HWHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, IMPEICTaBICHHYI0 Ha YepTexax u
pHUCYHKaX;

OPUMEHATh TOJYYEHHBIE 3HAHUS HA MPAKTUKE: CpaBHUBATh M aHAIM3HPOBATH
peanbHbIe CUTYallud, MPUMEHATh W3Y4YEHHBIC MOHATHS B IpOIecce MOMCKAa PELICHUS
MaTeMaTHIeCcKu CHOPMYTUPOBAHHON MPOOIEMBI, MOAEIHPOBATh PEabHBIC CUTYAIHH
Ha S3bIKE TEOMETPHH, HCCIIEOBATh IIOCTPOCHHBIE MOJEIH C MCIIOJb30BAHUEM
TeOMETPUYECKUX TOHATHH M TeopeM, ammapara ainreOphl, pemaTh NPaKTUYeCKHe
3a[a4u, CBSI3aHHbIE C HAXOXKJACHUEM FeOMETPUUYECKUX BEJTUYNH;

UMETh TPEJICTaBICHUs] 00 OCHOBHBIX JSTalax pa3BUTUS T'€OMETPHUH KaK COCTaBHOU
yacTu pyHIAaMEHTa Pa3BUTHs TEXHOJIOTHIA.

K xoniy 11 kinacca o0ydaromuiicst HAyquTCs:



CBOOOJHO OMEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C IWJIMHAPUYECKOH, KOHMUECKOW U
chepruyecKkoi TOBEPXHOCTSAMHU, OOBSICHATH CIIOCOOBI IMTOJTyUEHNS,

OTIepUpPOBATh MOHITHUSIMU, CBA3AHHBIMU C TEJaMHU BpPALICHUS: IMIMHIPOM, KOHYCOM,
chepoii u mapowm;

pacro3HaBaTh Tejla BpameHus (WIMHAP, KOHYC, cdepa U 1map) U 0ObICHITH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHus;

KJIaCCU(UIIUPOBATh B3aUMHOE PACIOI0KEHUE CPephl U MIOCKOCTH;

BBIUMCIISATh BEJIWYUHBI AJIIEMEHTOB MHOTOTPAHHHMKOB W TEN BpalleHus, OoOBEMBI U
IUIONIA/IM MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpALICHHS, T€OMETPUYECKUX TeNl C
npUMEHEHHEM (OpPMYIT;

CBOOOJHO OMEPUPOBATH MOHSATUSMH, CBA3AHHBIMU C KOMOMHALIUSAMU TEJ BpallleHUs U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cepy U OMUCAHHBINA OKOJIO chepsl,
cdepa, BliMcaHHAs B MHOTOTPAHHUK WITU TEJIO BPAICHHUS,

BBIYUCIISATH COOTHOLICHHUS MEX/Y IUIOMIASIMH MTOBEPXHOCTEH U 00bEMaMH MOJTOOHBIX
Te,

n300pakaTh HU3y4yaemble (UTYpbI, BBIMOTHATH (BHIHOCHBIC) IUIOCKHE YEPTEKH U3
PHCYHKOB TIPOCTBIX O0BEMHBIX (DUTYp: BHJ CBEpPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BJIEKATD, UHTEPIPETUPOBATD U 1peoOpazoBbiBaTh  UHGOPMAIUIO 0
IIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (Urypax, MPEACTaBIECHHYIO Ha uepTexkax u
PUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITMOJIHATH ONEpalK HaJl BEKTOPaMU;

3aJaBaTh IUNIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEMEe KOOpMHAT;

pemiath TEeOMETPUYECKHE 3aJayd Ha BBIYHCICHUE YIJTIOB MEXIYy MNPSIMBIMH H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH [0 IUJIOCKOCTH, B II€JIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOIa MIPU PELICHUN;

CBOOOJHO OIEpPUPOBaTh TMOHSATUSMHU, CBSI3AHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBMIKCHUIA;

BBIMOJHATh M300paXKeHHUs MHOTOIPDAaHHUKOB U TeNl BpallleHUs MpH MapaiedIbHOM
nepeHoce, MEeHTPAIbHON CUMMETPUH, 3€PKAIbHOW CUMMETPHH, MIPU MOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00HS;

CTPOUTh CEYCHUS MHOTOTPAHHUKOB W Tel BpAICHUS: CEYCHHS IHIMHIpPA
(mapasuienbHO U NEPIICHANKYIISIPHO OCH), CEUSHHsI KOHYyca (MapajielbHble OCHOBAaHUIO
U TIPOXOJSIIIKE Yepe3 BEPIINHY), CEUCHHUS 11apa;

UCIIOJIb30BAaTh METOJbI TIOCTPOCHHUSI CEUCHMIA: METOJ CIIEJ0B, METOJ| BHYTPEHHETO
IIPOEKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHUS;

OPUMEHATh TEeOMETpHUeCKHe (HaKThl IS pEIIeHUs CTEePEOMETPUYECKHX 3ajad,
MPEIOoJIaraloiuX HECKOJIbKO IIaroB pelIeHus, €CIU YCIOBUS MPUMEHEHHs 3aJaHbl B
SIBHOW M HESIBHOU (hopMme;

pemath 3aJaydl Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOLICHHM M HaXOKICHHE
TEOMETPHUYECKUX BEIUYUH;

IPUMEHSTH POTPAMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHbBIE CUCTEMBI TPU
pELICHUH CTEPEOMETPUYECKHX 3a/1a4;



NPUMEHSTHh T[IOTYYCHHbIE 3HAaHWsS Ha TMPAKTHKE: CPaBHUBATh, AHATU3UPOBATH H
OLICHUBATh peajbHbIe CUTYAIMH, IPUMEHATh U3yUYE€HHBIEC TIOHATHS, TEOPEMBI, CBOWCTBA
B IIpollecce TOWCKAa pELICHUSs MaTeMaTH4ecKu C(HOPMYIHUPOBAHHON NPOOIEMBI,
MOJIEJIMPOBAaTh peabHbIE CUTYal[My Ha A3bIKE T€OMETPHUH, UCCIEN0BAaTh OCTPOEHHBIE
MOJIEJIM C MCHOJIb30BaHWEM I'€OMETPHUECKUX MOHATHI M TeopeM, ammapaTa aireOpsl,
pelaTh NpaKkTUUYEeCKHe 3a/1a4k, CBA3aHHbIEC C HAXOKICHUEM IeOMETPUYECKUX BEJTUUNH;
UMETh MpeJCTaBiIeHUs] 00 OCHOBHBIX JTalax pPa3BUTUS I'€OMETPUM KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmsbl Bcero Konrpoabnpie  TMpakriieckue o0pa3oBaTejibHbIE
padoThI padoTshI pecypesI
1 Brenenue B ctepeoMerputo 23 1
9 B3anMHOe pacnonoxeHue npsmbIx B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [lepnieH IUKYISIPHOCTD MPSMBIX U o5
IJTIOCKOCTEM B MPOCTPAHCTBE
VYribl U paccTosTHUS 16
MHororpaHHuKH 7
BekTops! B IpocTpaHcTBE 12
3 HOBToPeHI/Ie, 000011IeHNE U CUCTEMATH3AIINAA 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJTACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypen
1 AHanmuTHYECKast TEOMETPHS 15 1
5 [ToBTOpeHwmE, 0606meﬂlfe u 15 1
cucTeMaTU3alus 3HaHUH
3 O0BEM MHOTOTpaHHHKA 17
4 Tena BpateHus 24
5 [Tnomaau moBepXHOCTU U OOBEMBI 9 1
KPYTJIbIX TEJ
6 JIBrKeHus 5) 1
; [ToBTOpEHue, 0606meﬂlfe " 17 5
cucTeMaTU3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




ITHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTtpoabHbie
padoTsbI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TIpaBUIIa U300pKEHHS HA
PHUCYHKE IJIOCKOCTH, TTapalIeTbHBIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsATHA cTepeoMeTpUN: TOUYKA, IIpsIMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUsS Ha PUCYHKE
TUTOCKOCTH, MapajuIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHBI OTpPE3Ka

[ToHsTHS: TIepeceKaroluecs MIOCKOCTH,
MepeCceKarOINecs MpsiMasi v MIOCKOCTB;
MOJTYITPOCTPAHCTBO

ITonsTHS: EepeceKaroLecs MIIOCKOCTH,
IepeceKaroImecs npsimas ¥ MiI0CKoCTh;
IIOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIMNUX 00HEKTOB

MHororpaHHuKu, H300paKeHHE
MPOCTEUIINX MMPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIMNUX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIIEJICTBUS U3 HUX




AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O003HaueHUs MPSAMBIX U TIOCKOCTEH

10

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uxX
pEbpa. N3o0pakeHne nepecedeHus
IIOJIYYEHHBIX IIIOCKOCTEN. PackpaimmBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

11

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOISAT Yepe3 uX
pEbpa. N3o0OpakeHne nepecedeHus
IIOJIyYEHHBIX IIIOCKOCTEN. PackpaimmBanue
MIOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

12

N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 UxX
pEbpa. N3o0OpakeHne nepecedeHus
IIOJIyYEHHBIX IIIOCKOCTEN. PackpaimmBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

13

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0pakeHne nepecedeHus
IIOJIyYEHHBIX IIIOCKOCTEN. PackpaimmBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

14

Meton cienoB uisl IOCTPOEHUS CEUEHU I

15

Merton cnenoB yisi TOCTPOCHUS CEUCHU.
CaoiicTBa nepeceyeHrid MPSIMbIX U




IJIOCKOCTEN

16

Merton cnenoB 1yisi TOCTPOCHUS CEUCHUM.
CaolicTBa niepece4eHn MpsSIMBIX U
IIOCKOCTEH

17

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YepTeKel U 3aluch 11aroB
MOCTPOEHUS

18

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YepTeKel U 3aluch 11aroB
MOCTPOCHUS

19

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YepTeXKel U 3aluch 11aroB
MOCTPOCHUS

20

[Toctpoenue ceuenwuii B mupamuie, Kyoe
o TpémM ToukaM Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MTOCTPOEHUS

21

[ToBTOpenue nnanumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYroJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUEeHHUSIX Ha
BBIHOCHBIX YCPTCIKAX. I/ICTOpI/ISI Pa3BUTHA
IUTAHUMETPUH U CTEPEOMETPUHU

23

KontponbHas padoTa "AKCHOMBI




crepeomerpuu. Ceuenus"

24

B3aumHoOe pacnonoxeHue npsiMbIX B
npoctpancTse. CKpenBaronecs
npsmble. [Ipu3Haky ckpeluBarommxcs
npsambix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUHU U
€AVMHCTBEHHOCTH IIPSIMOM IMapajuIeIbHON
JAHHOM NPSIMOMU, MIPOXOAILEH Yepe3 TOUKY
IPOCTPAHCTBA U HE JIXKAIIEH HAa JaHHOU
npsMoi. JlemMma o nepece4eHuun
MapAJUICIBHBIX IPSAMBIX IIJIOCKOCTBHIO

26

[TapamtensHOCTB TpeX HpsMBIX. Teopema o
TpEX MapauIeNIbHBIX NpAMBIX. Teopema o
CKPELIUBAOIIUXCS MPSMBIX

27

[TapaniensHOE MPOEKTHPOBAHHUE.
OCHOBHBIE CBOMCTBA MapajlIeIbHOTO
npoeKTupoBanus. M3o00paxeHnne pa3HbIX
¢buryp B mapayuieIbHON MPOEKIINN

28

[lenTpanbHas npoekus. Yo ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJI
MEXAY IPAMBIMU

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIE0BaHUE, CBI3aHHEIC C
PaCIoJIOKEHUEM TIPSMBIX B POCTPAHCTBE

30

IlonsATHA: MapauIeIbHOCTD MIPAMON U
IIJIOCKOCTH B IIpocTpaHcTie. [Ipu3Hax
MapAJUIEIbHOCTH MPSIMOU U TUIOCKOCTH.
CaoiicTBa mapajuieIbHOCTH IPSIMOU U




IIJIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIICHUE U
JIOKa3aTeJIbCTBO, CB3aHHBIE C
[apaJUIEIbHOCTBIO MPSIMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHne cedeHns, MPOXOIALIETO Yepes3
JAHHYIO MPSIMYIO Ha YEPTEXKE U
[apaJuIeIbHOTO APYrou npsMon. Pacyér
OTHOILIEHUN

33

[TapannensHas MpoeKIUs, MPUMESHECHHE
JUTSl IOCTPOCHUS CEYCHHM Ky0a 1
napaenenumnena. CBoicTBa
Hapaﬂnenelmne):[a 148 HpI/IBMBI

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuIebHOCTU JBYX TIOCKOCTEH

35

Teopema o0 napaieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIH.IGfI
yepes TOUKY, He MPUHAAIEKAIYIO TaHHOM
IJIOCKOCTH U CIIE/ICTBUS U3 HEE

36

CaolicTBa napamienbHbIX MNIOCKOCTEN: O
NapaJUIEIbHOCTH MPSIMBIX IIEPECEUECHHUS
IIPY NIEPECEUEHUN JIBYX NapaJlJIeNIbHbBIX
IJTIOCKOCTEH TpeThen

37

CBoiicTBa mapaienbHbIX MJIOCKOCTEN: 00
OTpEC3Kax MapaJlJICIbHBIX IMMPAMBIX,
3aKITIOUEHHBIX MCKAY NnapalyICIbHbBIMA
TUIOCKOCTSIMH; O TIEPECCUCHHH MPSIMOH ¢
ABYMS MTapaIeTbHBIMH TNIOCKOCTSIMH




38

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiefenumneaa

41

Brruncnenue IIiH OTPE3KOB B KyOe 1
MPSIMOYTOJIBHOM IapajuieenuIe e

42

IlepneHUKyYIAPHOCTD NPSAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTH IIPIMOM U
IIJIOCKOCTH

43

[leprieHAMKYASIPHOCTH NPAMOUN 1
rockoctu. [Ipusnak
MEePHEHIUKYISIPHOCTH TIPSIMOM U
MIJIOCKOCTH

44

Teopema 0 CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHUKYISIPHON K INIOCKOCTH

45

[11n0cKkOCTH ¥ IEpIEHAUKYIISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

46

[1110CKOCTH ¥ NEPIIEHIUKYIISIPHBIE UM
IIPsAIMBIE B MHOTOI'PaHHHUKAX

47

[lepnieHIuKyNsIp U HAKJIOHHAS.
ITocTpoeHue nepneHuKyispa U3 TOUKU Ha

IPSAMYIO

48

[lepnieHIuKyNsIp ¥ HAKIOHHAS.




ITocTpoeHue nepneHuKyispa U3 TOUKU Ha
HPSIMYIO

Teopema o TpEX mepneHIUKYISIpax

49
(npsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepreHauKyaspax
(mpsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMUCS
MPSIMBIMU
[Touck neprneHNuKyISIPHBIX MPSIMBIX C

52 MTOMOIIBIO TIEPIICHIUKYISIPHBIX
IIJIOCKOCTEN

53 OpTOroHaJibHOE MMPOCKTUPOBAHUE
[TocTpoenue ceueHuit kyoa, IpU3MBbI,

o4 [IPaBUJIILHON ITUPAMUBI C TIOMOIIBIO
OPTOTOHAJIBLHON MPOEKIIUU
[TocTpoenue ceueHuit Kyoa, IpU3MBbI,

55 MPaBUJIBHOM NMUPAMHUJIBI C IOMOLIBIO
OPTOTrOHAJIBLHOM IPOEKIIUU
CummMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIBHO II0ckocTu. [lnockocTu
CUMMETPHU B MHOTOTPAaHHHUKAX

57 [Ipu3Hak nepneHauKyISIPHOCTH IPSMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUI OT TOUKH JI0 IIJIOCKOCTH

59 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosHUI OT TOUKH JI0 IIJIOCKOCTH

60 Croco0ObI OMyCTUTH MEPIICHIUKYISPBI:




CUMMCTpUA, CABUT TOYKHU 110
NapajieIbHON MPAMON

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3zanmuoe
pacrojoKeHue MPSMbIX U TIIOCKOCTEH B
npoctpaHcTae"

63

[ToBTOpEHME: Yyroa MexXAy NpsIMbIMU Ha
IJI0CKOCTH, TPUTOHOMETPHS B
MIPOM3BOJILHOM TPEYrOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerpuyeckre METObI BBIYUCICHUS
yrila MeXIy NPsSIMBIMU B MHOIOTPaHHUKAX

66

JByrpanHubiii yroja. CBONCTBO JTUHEHMHBIX
YIJI0B IBYTPAHHOTO yriia

67

IlepnenukynspHele miockoctu. CBoiicTBa
B3aMMHO MEPNEHAUKYISPHBIX MJIOCKOCTEN

68

[Ipu3Hak nepnesauKyJIsSpHOCTH
IJIOCKOCTEM; TeopemMa O NpsIMOM
[IEPECEUYCHUS ABYX IIIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEU IITOCKOCTH

69

[IpssMoyTonbHBIN Mapajuienenunesn; Kyo;
U3MEPEHUS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuiesienunesa

70

Teopema 0 AHMAaroHaIN NPSMOYTOJIEHOTO




napajjieacnuieaa u CJICACTBUC U3 Hee

71

CrepeoMeTpuuecKre U NpUKIIaIHbIE
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCOJIOKEHUEM MIPSMBIX U MJIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napasuieNbHbIe MIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEIMBAIOIINXCS MPAMBIX, PACCTOSIHHE
MEXY CKPELIUBAIOLIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUAX

74

PaccrostHre OT TOYKH JI0 MJIOCKOCTH,
paccTosiHuE OT MPSMOU J0 TIOCKOCTH

75

Beluncnenue paccTossHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIAPHON IUIOCKOCTH

76

TpéxrpaHHsblil yroy, HEpaBEHCTBA AJIst
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TCOPCMBbI KOCMHYCOB U CUHYCOB JJI1
TPEXTPAHHOTIO yria

77

DneMeHTHI ChEePUIECKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

78

KonrtponsHast padora "Yrisl u
paccrosaHus"

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €T0 3JEMEHTHI"

80

[Tupamuna. Buasl nupamug. [IpaBunbHas
nupamMuaa




IIpusma. IIpsAmast u HaKJIOHHAS IIPU3MBI.

81 1
[IpaBunbHas npuzma

82 [IpsiMolt mapasenenumnen, 1
MPSIMOYTOJIBHBIN TapaieNenure], Kyo

83 Brinmykisie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Diinepa. [IpaBuiIbHBIC U TTOJIYIIPABUIIBHBIC 1
MHOTOTPaHHUKHU

85 KontponbHas pabora "MHOrorpaHHUKHT" 1

86 [TonsiTHe BekTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEeKTOpOB 1

88 PaznocTh BekTOpOB 1

89 [TpaBuiio mapannenenurnena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Pasnoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
MJI0CKOCTH

92 CkansipHO€ TIpOU3BEICHUE 1

93 Brruncnenue yria Mex1y BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3aauu ¢ BEKTOpaMu 1

95 [Ipocreiimme 3aauu ¢ BEKTOpaMu 1

96 [Ipocreiimme 3aga9u ¢ BEKTOpaMH 1

97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

98 O0001IeHre 1 cUCTEMaTU3aINs 3HAHUI 1




99 O06o001IeHre U cucTeMaTu3alus 3HaHUH 1
100 HroroBast koHTpOIBHAS paboTa 1
101 HToroBast KOHTpOJbHAs paboTa 1
102 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




11 KJTACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTesibHbIe
padoTsbI padoThI
pecypcebl
1 [ToBTOpenue Temol "KooparHaTel BEKTOpa 1
Ha IUIOCKOCTH U B MMPOCTpaHCTBE"
5 IToBTOpenue temsl "CkansgpHoe 1
IIPOU3BEACHNE BEKTOPOB"
3 [ToBTOpenue TeMbl "Beruucienue yria 1
MEK1y BEKTOpaMU B MPOCTPAHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMOM, 1
MPOXOISIIECH Yepe3 ABE TOUKH"
5 YpaBHEHHE NIOCKOCTH, HOpMaJlb, 1
YpaBHEHHE IIJIOCKOCTH B OTPE3KaX
6 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexropHoe nmpousseeHue 1
8 JInHelHbIE HEPABEHCTBA, JIMHEHHOE 1
MporpaMMHUpPOBaHUE
9 JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE 1
MPOrpaMMUPOBAHHE
10 AHaJIUTUYECKHE METOJIbI pacuéTa yria 1
MEXy MPSMBIMU B MHOT'OTpaHHUKAX
11 AHanuTuyeckrue METOoIbl pacuéra yria 1
MEXy IIOCKOCTSIMUA B MHOTOTpaHHUKAX
12 dopMya pacCTOSHUS OT TOYKH J10 1




IJIOCKOCTH B KOOpAWHATAaX

HaxoxneHnne paccTostHul OT TOUKHU 10

13
IJIOCKOCTH B KyOe

14 HaxoxneHnne paccTostHui OT TOUKHU J10
IJIOCKOCTH B MPaBUIILHON MUpaMHJIe

15 KonrtponbHast pabora "AHanurudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKHU

17 CeueHrst MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIC

18 IJIOCKOCTH, TMIEPECEUSHUS IPSIMBIX U
IJIOCKOCTEMN

19 [TapannensHble MpsIMbIE U TUIOCKOCTH:
napajuIebHbIC CEUCHHUS

20 [TapannensHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIEHUI
[TapanmnensHbie PSAMBIC U TUIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIUBAIOIIIUMUCS
MPSIMBIMU
[lepnieHIuKyNsIpHbIE MIPSIMBIE U

99 TJIOCKOCTH: CTaHJIAPTHEIC MaPhI
MEPICHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieHIuKyNsIpHBIE IPSMBIE U

23 MIJIOCKOCTH: T€OpEMa O TpexX
MEPICHIUKYIIAPaxX

24 [TepnenaukynsipHBIC IPSIMBIE U




IIJIOCKOCTHU: BBIYMUCJIICHHUA OJIMH B
MHOTI'OrpaHHUKax

25

IToBTOpeHue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIs
Iomaaen, CooopaxeHust moa00us

26

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIJIs
Ioaaen, cooopakxeHust moao0ous

27

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJLHUKOB, (POPMYJIBI JJISI
TJI0IA N, COOOPaKEHUSI TIOTOOMS

28

[Inomanu ce4eHuii MHOTOI'PaHHUKOB:
IJIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOA00Us

29

[Inomanu ce4eHuii MHOTOI'PaHHUKOB:
IUIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKESHHUSI TOA00MS

30

Kontponbras padota "[loBropenue:
MHOT'OTPaHHHUKH, CEYEHUS
MHOTOTpaHHHUKOB"

31

006bEM Tena. OObeM MPSIMOYTOIBLHOTO
napauiesienumnesa

32

3anaun 00 yABOCHHH Ky0a, O KBaJpaType
Ky0a; O TPUCEKITUH yIiia

33

CrepeoMeTpHUecKHe 3a/1aull, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBLHOTO
napaJuiesnenurnena

34

[Ipuknagubie 3a1a4n, CBSI3aHHBIE C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiefenumneaa

35 OOBEM npsIMOIt TPU3MBI

36 CrepeoMeTpHUyeCcKre 3aJa4i, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIPSIMOMN TPU3MBI

37 [Ipuknagnelie 3a7a4n, CBI3aHHbBIE C
00BEMOM TMPSIMOM PU3MBI
Brruncnenme 06bEMOB TeN ¢ TOMOIIBIO

38 ornpenenéHHoro uHTerpana. O0bEM
HAaKJIOHHOH IPU3MBbI
Brruncnenme 06bEMOB TeN ¢ TOMOIIbIO

39 onpenenéHHoro uaTerpaia. O0béM
MUPaMHIbI

40 ®opmyna 00béMa mupamuisl. OTHOIIEHHE
00BEMOB MUPaMU/T C OOIITUM yTIIOM

a1 ®opmyna 00béMa mupamuiel. OTHOIIEHHE
00BEMOB MUPAMHUJ C OOIIUM YTIIOM

42 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
00BEMaMH TUPAMHUTBI
[Mpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBSI3aHHBIE C 00BEMOM HAKIIOHHOU
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMHUIBI

46 [TIpumenenne 00bEMOB. Brruncnenue

pacCToAHUA A0 IMMIIOCKOCTU




KonTponbnas padota "O0béM

41 MHOTOrpaHHUKa"
[unuaapudeckasi IOBEPXHOCTD,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psitMoit KpyroBoil UITUHIP.
[Tnomiaap MOBEPXHOCTH HUIMHIIPA

50 Konunyeckast noBepXHOCTh, 00pazyloliue
KOHUYECKOW moBepXxHocTH. Konyc

51 CeueHune KOHYyCa MIOCKOCTHIO,
napajuIebHOM MTOCKOCTH OCHOBAHUS

59 Yceuénnsiii konyc. M3o0paxeHue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTU KOHYCA

54 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aauu Ha

55 JI0KA3aTeJIbCTBO M BEIYMCIICHUE,
MMOCTPOCHHUEM CEUYCHUI IIUIMHIPA, KOHYCa
CrepeoMeTpuuecKue 3aa4u Ha

56 JI0KA3aTeJIbCTBO M BEIYMCIICHUE,
MIOCTPOCHUEM CEUECHUN LUIMH]pPA, KOHYCa

57 [TpuknanHbie 3a1a4u, CBSI3aHHBIC C
UIAHIPOM

58 [IpuknanHele 3a1a4u, CBSI3aHHBIE C
UIAHIPOM

59 Cdepa u map




60

[Tepecedenue cdepsl U mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHI0. By n m300pakenue mapa

61

[lepeceuenue chepsl 1 mapa ¢
tockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Buj u n3o0paxenue mapa

62

VYpasuenue cheprl. [Lnomans chepst u e
yacTeu

63

CummeTtpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
CBsI3aHHBIE cO chepoit u mapom,
MOCTPOSHUEM MX CEUCHHI TIIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBHIYHCIICHHUC,
CBsi3aHHBIE cO chepoit u mapom,
MMOCTPOCHHUEM UX CEYCHHH ITOCKOCTHIO

66

[MpuksaaHbie 3a71a4u, CBSI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA MJIOCKOCTH,
BBIYHCJICHHS B OKPY)KHOCTH, CTaHIapTHBIC
nmoxoous

68

Pazauunsie KOM6I/IH3.I_[I/II/I TCJI BpallICHUSA U
MHOTI'OrpaHHUKOB

69

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena U MOBEpXHOCTH
BpaiieHus"




71

KonrtponsHas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM mumuHIpa. Teopema 006 00bEMe
npsAMOro NuJIMHApa

73

Brrauciienne 00EMOB Tell C TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
KOHYyca

74

ITmomany OOKOBOU U ITOJTHON
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIIMHIIPA,
KOHYyCa

76

[Tpuknagueie 3agaun mo Teme "OO0BbEMBI U
IJIOIA M TOBEpXHOCTEN Ten"

77

OO0BEM 11apa ¥ mapoBOTO CEKTOpa.
Teopema 06 o6vEMe mapa. [Tmomans
chepsl. CTepeoMeTpUUeCKUe 3aa4u,
CBSI3aHHBIE C BBIYMCIIEHHEM 00BEMOB
apa, mapoBOTr0 CETMEHTa U MIapOBOTO
CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM T1apa 1
wionaabio cepbl. COOTHOIICHUS MEXKIY
IUIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMH
MOOOHBIX TET

79

[TogoOHbIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu mo100uu.
CrepeoMeTpHUYECKHE 3a]1a91, CBA3AHHBIC C




BBIYUCIICHUEM OG’béMOB TCI U nnoma;[eﬁ
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