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HHOACHUTEJBbHAA 3AIINCKA

[eomerpust sBIsIETCS OAHUM W3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
00pa3oBaHus, TaK KaK 00ECIe4nBacT BO3MOKHOCTh M3YUEHHS JUCIHIIMH €CTECTBEHHO-HAYYHOM
HAMpaBJICHHOCTH M TPEIMETOB T'yMAaHUTAPHOTO IUKIA. [I0CKONBKY JOTHYecKoe MBIIUICHHE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMHUCS TOHSATHHHBIX OCHOB TI'€OMETPUH, TIpHU
JIOKa3aTeIbCTBE TEOPEM M IOCTPOCHUHU MEMOYKH JIOTHYECKUX YTBEPXKICHUH IPH PEIICHUU
TEOMETPUYECKUX 3a7ad, yYMEHHE BBIIBUTaThb W OINPOBEPraTh THUIOTE3bl HEMOCPEACTBECHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Llens ocBoeHust mporpaMmsbl yaeOHOro kypca «I'eomerpusi» Ha yriayOn€HHOM ypoOBHE —
pa3BUTHE HHAMBUAYAJIbHBIX CIOCOOHOCTEH OOy4aromMXCsl TMPH HM3YYEHHH T'€OMETPUH, Kak
COCTABIISIIONICH MpeaMeTHOH obnactn «MaremaTnka W MH(QOpPMATHKa» dYepe3 obecredyeHue
BO3MOXXHOCTH TPUOOpETEHHsI M HCHOJIb30BaHUS 0ojee TITyOOKHX T€OMETPHUYECKUX 3HAHUU U
JCUCTBHUH, CIEIU(PHUYHBIX T'€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEIIHOTO MPOQEecCHOHATHLHOTO
00pa3oBaHus, CBI3aHHOTO C HUCIOJIb30BAHHEM MAaTEMaTHKH.

[TpropuTeTHEIMU 3a/1a4aMU Kypca T€OMETPUN Ha YIrayOJIEHHOM YpOBHE, paCIIUPSIONIUMHU
U YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacIIMpeHue MPeICTaBIeHUs O TEOMETPUHU KaK YaCTH MHUPOBOM KYJIBTYPHI U (POPMUPOBAHKE
OCO3HAHUS B3aUMOCBSI3U TEOMETPUU C OKPYKAIOLTIM MHPOM;

dbopMHupoBaHHUE NPEICTABICHUS O TNPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIEIISIX, TO3BOJISIONINX OMKUCHIBATH U H3Y4aTh Pa3HbIC IBICHHUS OKPYKAFOIIETO
MUpa, 3HaHHE OHATUHHOIO anmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dopMupoBaHHE YMEHHS BIIaJeTh OCHOBHBIMU IIOHATUSIMH O TIPOCTPAHCTBEHHBIX (PUTypax u
UX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TeopeM, (OpMyJl M yMEHHE MX INPHUMEHATh, YMEHUs
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a/1ay;

dopMHpoBaHHE YMEHHs paclio3HaBaTh Ha YepPTekKaX, MOJENSAX U B PEATBHOM MHpE
MHOT'OT'PaHHHMKH U TeJla BpallleHUs,, KOHCTPYHPOBAaTh FT€OMETPUUYECKHE MOJIEIH;

¢dopmMHupoBaHHE  TOHUMAHUS  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBaHHE MOHUMAHHS POJM AKCHOMATHUKH IIPH TPOBEICHUU
pacCyXIeHHUI;

dopMHpOBaHHE YMEHMs BIaJe€Th METOJAMH JIOKAa3aTeIbCTB U AJTOPUTMOB pEILEHHUS,
YMEHUS MX TPUMEHATh, IPOBOAUTH [JOKa3aTelbHbIE pPACCYKACHUS B XOJE pPELICHUS
CTEpEOMETPUYECKHX 337ad4 M 3aJad C TPaKTUYECKHM COJepKaHueM, (OpMHpPOBaHUE
NpPEICTaBICHUS O HEOOXOAMMOCTH JIOKAa3aTeIbCTB TPU OOOCHOBAaHMHM MaTEMaTHYECKHX
YTBEP)KJICHHUH U POJIM aKCHOMAaTUKU B IPOBEICHUH JETIYKTUBHBIX PACcCyKICHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yJaromuxcsi, TMO3HABATEIILHOW aKTUBHOCTH, WCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBIIIICHHSI, THTEpeCca K U3YU4EHUIO TEOMETPHUH;

¢dopmupoBaHne (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacrio3HaBaThb MPOSBICHHUS T€OMETPUYECKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbBIX
KM3HCHHBIX CHTYallUsAX ¥ TPH M3YYCHHH JPYTUX YYEOHBIX MPEIMETOB, TPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJCIUPOBAHMS pEATbHBIX CHTYallud, WCCICIOBAHHUS
MOCTPOCHHBIX MOJIeNell, UHTepIpeTaluy NOJTYYEHHBIX pPe3yabTaToB.



OCHOBHBIMU COJIepKaTeIbHBIMH JTUHUAMHU yaeOHOTO Kypca «I'eomerpusi» B 10—11 kimaccax
aBIsItOTCS: «lIpsiMble M TIIOCKOCTH B MPOCTPAHCTBE», «MHOTrOrpaHHUKN», «Tena BparieHus»,
«BeKTopbl 1 KOOPIUHATHI B IPOCTPAHCTBEY, «J/|BIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHpPOBAHHE JIOTHUECKUX YMEHHM
pacripeiesisieTcsi He TOJIBKO 10 COJIepKaTeIbHBIM JIMHUSAM, HO | 110 rojiaMm o0yuenus. Copepikanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibTaraMm ocBoeHusi denepanbHoil padoueit
MIPOrPaMMBI, pacipeIeIEHHBIM 10 ToJjaM 00y4eHusl, CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHEIM BOIIPOCAM 00YyJaroIuecs o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHMW30BaTh  OBIAJACHHE TEOMETPUUYCCKUMHU  TOHSATUSMH H  HABBIKAMHU
MOCIIEA0BATENbHO U IMOCTYNATENIbHO, C COOJIIOJICHUEM MPHUHIIMIA NMPEEMCTBEHHOCTH, a HOBbBIE
3HAHUSA BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MPEJICTABICHUM 00yJatonuXcs, paciupsis
U yrayOusis e€, o0pa3ys mpoYHbIE MHOYKECTBEHHBIE CBSI3H.

[Tepexox k U3y4eHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3mark ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBHIYaTbHBIX
o0pa3oBaTeNbHBIX @porpammMm, O0OecrneyuTh yrayOn€HHOE M3yYeHUE TEOMETPHUHM  Kak
cocTaBJstolleil yaeOHoro npeamera «MaremaTukay;

[OJArOTOBUTh OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MAaTeMaTHUKU C Y4€TOM BbIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEEeMCTBEHHOCTh MEXAY OOIIUM U MpodeccroHalbHbIM
o0pazoBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriay0si€HHOM ypoBHE oTBoAUTCs 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kitacce — 102 vaca (3 yaca B Henemio).



COJEPKAHUE OBbYYEHUA
10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeInBaroIuecs npsameie. [Ipu3Haku ckpemuBaomuxcs npsaMbix. [lapannensHOCTs IpSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: IapajuleibHbIE IPAMBIE B IIPOCTPAHCTBE, NAPAUIEIbHOCTb TPEX
OPSMBIX, ApPAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHOe UM LEHTPAJIBHOE
IPOEKTHpOBaHue, n3o0paxxenue ¢uryp. OCHOBHbIE CBOWCTBA NMapajuIeIbHOIO MPOEKTUPOBAHUSL.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IPOCTpaHCTBE. llapayienbHOCTh IJIIOCKOCTEN: NapajlleibHbIE IUIOCKOCTH,
CBOICTBa mapajienabHbIX II0cKocTel. [Ipocreiime npocTpaHcTBEHHbIE (UTYPbI HA MJIOCKOCTH:
TETpa’ap, NapajljIeJICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHAUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHAUKYIIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPAMON NEPIEHIUKYIIIPHON IIIIOCKOCTH.
OproroHanbHOe npoekTupoBaHue. llepneHauKynsp M HaKIOHHBIE: PacCTOSHUE OT TOYKU N0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IIOCKOCTb.
IlepneHquKyISIpPHOCTD TUIOCKOCTEH: ITPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOCKOCTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKMX YIJIOB
MHOrorpaHHoro yria. CBOHCTBa IJIOCKMX U JIBYTPAHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTO YIIA.

MHuororpanHuKu

Byl MHOTOTpaHHUKOB, pa3BEPTKa MHOrOrpaHHuka. [Ipusma: N-yronpHas npusma, npsmas
U HakJIOHHasT Npu3Mbl, OOKOBasi W TIOJHAs TOBEPXHOCTh Mpu3Mbl. llapannenenunen,
IPSMOYTOJIBHBIA MapajulesIeNIiNe]l W ero cpoWcrBa. Kpardaillume oyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep u OOKOBBIX TpaHei
NIpaBUJIBHON TNHpamubl. [IpaBuibHBIE MHOTOIpaHHHMKM: IPAaBWIBHAs NPU3Ma M IIpaBUJIbHAsS
NUpaMu/Jia, IpaBUIIbHAS TPEYTOJIbHAS TUPAMK/JIa U IPABUIIbHBIN TeTpasap, kyO. [IpeacraBnenue o
[IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTa’Ap, AOAEKAdIP U UKOCAIP.

Brruncrnenue 31eMEeHTOB MHOTOTPAHHUKOB: p&€Opa, quaroHaiu, yrisl. [lnomans 60koBol
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIOIIA/1b OCHOBaHMI, TeopeMa 0 O0KOBOM
MOBEPXHOCTU NpsMOM mpu3mbl. [lnomanas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOMN
MApaMUbl, TEOPEMA O IUIOMAAN YCEUYEHHON TUPaMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. ODJIEMEHTbl CHUMMETPUM INPABUIBHBIX MHOTOTPAaHHHMKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapajUIeNIeNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS IPABUIIBHON TUPaAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HAaIlpaBJIEHHbIE BEKTOpbL. PaBeHCTBO



BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE W BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBOMCTBA c0KeHUs BEKTOpOB. CBONCTBA YMHOKEHUS
BEKTOpa Ha 4uci1o. [ToHsaTHE KOMIUTaHapHBIE BEKTOPHI. [ [pr3HaK KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpaHcTse. Koopaunars! Bektopa. Cssb
MEXJly KOOpJMHATaMM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MeXIy Bekropamu. CkanspHOe
IIPOU3BEICHUE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHA: UUIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
IIOBEPXHOCTh, 00pa3yrolIMe NOBEpXHOCTEN. Tena BpallieHus: IMINHIP, KOHYC, yCeYEHHBINH KOHYC,
cdepa, map. B3anmuoe pacronoxxenue chepbl U MIOCKOCTH, KacaTelabHas IIOCKOCTh K cdepe.
N300paxeHue Tea BpalleHUs Ha MIockocTu. Pa3BépTka nunuuapa u konyca. CUMMeETpHs cepbl
U 11apa.

O6béM. OcHoBHblEe cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME MHPSIMOYTOJBHOTO
napajuienenunena u ciaeactsus u3 He€. OOBEM NpsIMONM M HAKIOHHOM MPU3MBI, LMIUHAPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U LapoBOr0 CETMEHTA.

KomOunanmu Tten BpalleHHss U MHOrorpaHHukoB. llpu3ma, BIucaHHas B LWJIMHIAP,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTpaHHHUKA, OIIMCAHHOTO OKOJIO Cepsl, Chephl, BHUCAHHOI B
MHOTOTPaHHMK WJIM TEJIO BPALLCHMUS.

[Tnomanbs MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomangs cdepsl n e€ uyacteid. Ilonobue B
npoctpadctBe. OtTHomeHue 00bEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue mnoaoOus, romorerus. PemieHue 3agady Ha IUIOCKOCTH C HUCIHOJIb30BAHHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceueHUMI MHOTOTPAaHHUKOB W TEI BpAIICHHA: CEYEHUA LWINHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYeHHUs KoHyca (mapayjielibHble OCHOBAaHHIO U
MPOXOJAIINE Yepe3 BEpIIMHY), CEYEHMs 11apa, METOJbl MMOCTPOEHMSI CEYEHHI: METOH CIeOB,
METO/]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TUIOCKOCTH.

BekTopbl M KOOPpANHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJl BEKTOpaMu. BeKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrOo yMHOXeHHd. [IpsiMoyronbHas cucrtemMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
PELIEHNN TEOMETPUYECKUX 3a/1ay.

J{BH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus W paBeHCTBO ¢uryp. OO6mme
CBOMCTBA JBW)XCHUH. Buabl NIBM)KEHMIl: MapalIeNIbHbIA MEPEHOC, LEHTpalbHAasi CHUMMETPHS,
3epKajibHasi CHMMETpPHs], TOBOPOT BOKPYT npsiMoil. [IpeoGpazoBanust mogodus. Ilpsmas u chepa
Olinepa.



IINTAHUPYEMBIE PE3YJIbTATDBI
OCBOEHHA YYEBHOI'O KYPCA «TEOMETPUSI» (YTJIYBJEHHbBIN YPOBEHbD)
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIENyp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAIIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOIICHUE K JOCTUKEHHSIM POCCHUUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOrO  Hapona, cHOopMHPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHHE:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAsl 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCyKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM AacleKTam
pa3IMYHBIX BHJIOB HCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHUE 3HAHHS B HHTEpEcax 37J0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3inuHbIM cepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynymier mnpodeccun W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COILHUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
100aTBHOTO XapaKTepa YKOJIOTHIECKUX MPOOIIeM, OpUEHTAITNS Ha TPUMEHEHHE MaTeMaTHYECKIX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPeIbl, TIIIaHUPOBAHKE MTOCTYITKOB U OIICHKH
MX BO3MOXKHBIX TTOCIIEICTBUM JIJISl OKPYXKAIOILEN CPeIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH W OOILIECTBEHHOW MPAKTHUKH, MOHWMAaHHE MaTeMaTHYECKOW HAyKH KaK Cgepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIENOBATENBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiiCTBUS

ba3oBble JJornveckue aelCTBUSA:

BBISIBIIAT M XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TOHATHAMHU, (HOPMYIHPOBATH ONpPEACICHUS IOHATHH,
YCTaHABIIMBATh CYIIECTBCHHBIN NpPH3HAK KIACCU(PUKANNUA, OCHOBAHUS JUII 000OIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa3OBBIBATH CYXKIEHUS: YTBEpPAUTEIbHBbIC U
OTpUIaTeNIbHbIC, EAMHUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEW U IPOTUBOPECUHIA;

JienaTh BBIBOJbBI C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeICTBA MATEMATHUYECKUX YTBEPKIACHUMN (TIPSIMBIE U OT
INPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO0, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXACHHS U BHIBOJIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHo! 3a1auk (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIee MOIXOIAIINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTelbCKHE JeiiCTBHS:

HCIOJIb30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUIM HHCTPYMEHT NO3HaHUs, (OPMYyIUPOBATh
BOIPOCHI, (DUKCUPYIOIIHE TMPOTUBOpPEUHE, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHMYeCKOro OOBEKTa, SBIEHUS, TMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOpMyIIHpOBaTH 00OOIIECHUS U BBIBOJBI M0 Pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs, UCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PEe3yabTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JeDUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJIs1 OTBETAa Ha BOMPOC U JJIS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIM3WPOBATH,
CUCTEeMATU3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3TUUYHBIX BHJIOB U  (QopM
MIPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMAILIUIO, TIPEJICTABIIATH €€ B Pa3IMYHBIX (hopMax, HIUTIOCTPHPOBATH
rpaduvecKku;

OLICHUBATh HAJAEKHOCTh HMH(POPMAIMM IO CaMOCTOATENBHO  C(HOPMYITUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelcTBUS

O0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B YCTHBIX M IMHUCHMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS 110 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoi 3a/1auu, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA MOMCK PEIICHHS, COIOCTABJIATh CBOU
CYXKICHHS C CY)KICHUSAMH JIPYIMX YYaCTHHUKOB JHajora, oOOHapyXHBaTh pPa3jiMude U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HCcCJIe10BaHUsA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBHICTYIUICHHS C YYETOM 3a71a4 MPE3SHTALMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpAaTh CIOCOO pElIeHUs C Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIa/IETh HaBBIKAMH MO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HX pPE3yIbTaTOB, BIAJAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysibTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yNbTATa IIEJIN U YCIOBUIM, OOBSACHATH MPUUYHHBI TOCTHKEHUS
WIA HEJAOCTHXKEHMsS pe3yJbTaTOB JIEATEIbHOCTH, HAaXOIUTh OIMIMOKY, JaBaTh OLICHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUBUIYaIbHOW pabOThI Ipu
pelieHMH y4eOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeleniTbh BHIbl padoT, JOrOBApHBATHCS, OOCYXIATh
MIPOIIECC U PE3YNbTAT pabOThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMNOBBIX (hopMax paboThl (00CyXkaeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» M HHBIE), BBIITOJIHATH CBOIO YAaCTh paOOTHl M KOOPAUHUPOBATH CBOH ACUCTBUS C IPYTUMU
YJIeHAMHA KOMaHbl, OLIEHWBAaTh KAayeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYACTHUKAMU B3aUMO/IEHCTBUS.



IMPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ki1acca o0yyaronuiicss Hay4uTcs:

CBOOOJIHO OIIEpUPOBATh OCHOBHBIMU MOHATUAMHU CTEPEOMETPUH IIPU PEIICHUU 33134 U
IIPOBEJCHUHY MATEMaTUYECKUX PACCYKICHUMN;

IPUMEHATh AKCHOMBI CTEPEOMETPUM M CJIECACTBHA W3 HHUX IIPpU  PELICHUH
TFEOMETPUUYECKUX 3aay;

KJIaccu(puIUpoBaTh B3aUMHOE PACIIOIOKEHHE MPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEN B
IIPOCTPAHCTBE, PAMBIX U IVIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO ONEPUPOBATh HMOHATHSAMM, CBS3aHHBIMU C YIJIaMHM B IIPOCTPAHCTBE: MEXKAY
IPSIMBIMU B IIPOCTPAHCTBE, MEKY IPSMOU U INIOCKOCTBIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CcBOOOJTHO PACHO3HABATH OCHOBHBIE BM/Jbl MHOIOI'PaHHMKOB (MIpU3Ma, HUpPaMUJA,
HOpSMOYTOJIbHBIN Mapasiesnenunes, Kyo);

KJaccu(puIUpoBaTh MHOIOI'PAaHHHUKH, BEIOMPAs OCHOBaHMS JUIsl KIacCU(UKaIUHY;
CBOOOJHO ONEpPUPOBATh IOHITHUSMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH NapajljiesIbHOE, LIEHTPAJIbHOE U OPTOrOHAJIbHOE MTPOEKTUPOBaHKE (HUTYp Ha
IUIOCKOCTb, BBIIOJIHATh U300paXkeHUs (PUryp Ha MJIO0CKOCTH;

CTPOUTH CEYEHUS MHOTOI'PAaHHUKOB PA3JIMYHBIMU METO/AaMH, BBIIOJHAThH (BHIHOCHBIE)
IUIOCKUE YEPTEKU U3 PUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh IJIOLIAAM IOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MOHpaMuja),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HopMy;

CBOOOZHO ONEpPUPOBATh MOHSTHUAMU: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OChb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPHI;

CBOOOJHO ONEPUPOBATh MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBIIIOJIHATH IEUCTBUS HaJ BEKTOPAMU;

pemaTh 3aJadd Ha JI0KAa3aTeIbCTBO MAaTEMaTUYECKMX OTHOIICHMM M HaXOXKICHUE
FEOMETPUYECKUX  BEJIWYMH, IIPUMEHsSS U3BECTHBIE METOABI IIPU  PELICHUU
MaTE€MaTUYECKHX 3a/1a4 MOBBIIIEHHOIO U BBICOKOTO YPOBHS CJIOKHOCTH;

MIPUMEHATH MPOCTEUIINE TPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI IIPH PELICHUHN CTEPEOMETPUYECKUX 3a/1aY;

U3BJIEKATh, TPEOOPA30BBIBATH U MHTEPIPETUPOBATH MH(POPMAIIMIO O TPOCTPAHCTBEHHBIX
reoMeTpUUECKUX PUTypax, MPEACTaBICHHYIO Ha YepTekKaxX U PUCYHKaX;

IIPUMEHSATH MIOJIyYEHHBIE 3HAHNS Ha MPAKTUKE: CPAaBHUBATh U aHAIIU3UPOBATh PEAJIbHbBIE
CUTyallu¥, NPHUMEHSATh W3Y4YEHHBbIE IIOHATHS B IIPOLECCE IIOMCKA PpEelIeHUs
MaTeMaTHYecKu cHOpMyTUPOBAHHON MPOOIEMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha s3bIKE TIE€OMETPUM, MCCIEN0BATh IIOCTPOCHHBIE MOJEIU C MCIOJb30BAaHUEM
FeOMETPUUECKUX MTOHITHH U TeOpeM, arrapaTa airedpsbl, perarb IpakTHUECKHe 3a/1a4H,
CBSI3aHHBIE C HAXO0XKICHUEM I'€OMETPUYECKUX BEJIINYNH;

UMETb NPECTaBICHUs 00 OCHOBHBIX dTarax pa3BUTHS T€OMETPUM KaK COCTABHOM 4acTu
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

K konmy 11 ky1acca o0yyaromuicss Hay4YUuTCs:



CBOOOJHO OMEpPUPOBATH MOHATHIMH, CBSI3aHHBIMU C LIUJIUHAPUYECKON, KOHUUYECKON U
cheprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

OTIEPUPOBATH TMOHATHIMHU, CBSI3aHHBIMH C TEJAMH BPAICHHS: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBaTth Teja BpalleHus (LWIMHAP, KOHYC, cdepa U map) U 0OBACHATh CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCcu(UIIMPOBATh B3aUMHOE PACIOI0KEHHUE CPEephl U TIIOCKOCTH;

BBIYUCIISATh BEIUYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpAaLICHUs, OOBEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OTEPUPOBATH MOHITUSMH, CBSI3aHHBIMH C KOMOMHAIIUSIMH TEJ BpAIICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHCAHHBIA OKOJO chepsl,
cdepa, BMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIUUCIISTH COOTHOIICHHSI MEXKAY TUIOMIAISIMU MTOBEPXHOCTEH U 00bEMaMU MOTO0OHBIX
Ten,

n300paxarh u3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB IIPOCTBIX 00BbEMHBIX (UTYP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS Tell
BpallleHUs;

U3BJICKATh, HHTEPIPETUPOBATH U TPEOOPA30BBIBATH HH(POPMAITUIO O IIPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, mpeJcTaBIeHHYIO Ha YepTekaxX U PUCYHKAX;

CBOOOJTHO OTIEPHPOBATH TOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH ONEPAIH HA/l BEKTOPAMH;

3aJ1aBaTh IIOCKOCTh YPaBHEHHEM B JIEKaPTOBOI cUcTeMe KOOPAMHAT;

pelaTte TeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIVIOB MEXIYy MPSIMBIMH H
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUM OT TOYKM J0 IUIOCKOCTH, B IIEJIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOia IIPU PELICHUN;

CBOOOJTHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMHU C IBM)KEHHUEM B TIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIXKCHUM;

BBIMTOJIHATh M300paXEHHWsT MHOTOTPAHHHKOB W TEJ BpAIICHUS TPU TMapauieTbHOM
nepeHoce, EeHTPaIbHONM CUMMETPUH, 3€pKaJIbHOW CUMMETPHUHU, IIPU MOBOPOTE BOKPYT
psSIMOiA, TpeoOpa3oBaHus MOA00HS;

CTPOUTH CEUYCHHSI MHOTOTPAaHHHKOB U TEJI BPAILIEHHsI: CEUCHUS IMIMH/PA (TTapajuieIbHO
U TIEPIICHUKYIISIPHO OCH), CEUYEeHUS KOHYca (TapauieIbHbIe OCHOBAHHIO U TIPOXOISIINE
yepes3 BEpIIMHY), CEUSHHUsI 11apa;

UCIOJIb30BaTh METOJbl TOCTPOEHUSI CEYEHHWH: METOJl CJIEIOB, METOJ BHYTPEHHEro
POEKTHUPOBAHUS, METO]] TIEpEHOCA CEeKYILEeH MII0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKACHNUS;

OPUMEHATh TeOMETpHuYecKue (DaKThl IS pelIeHHs CTepEeOMETPUYECKHX 3ajad,
MPEIOIAraoIIuX HECKOJBKO IIAaroB PEIICHUs, €CITU YCIOBUS TIPUMEHEHHUS 33aJJaHbl B
SIBHOW W HESIBHOU (hopMme;

pemiath 3aJaud Ha JI0OKa3aTeIbCTBO MAaTEMaTHUYECKHMX OTHOIIEHUH M HaXOXICHHE
reOMETPUYECKUX BEITHYNH;

NPUMEHSATH MPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TIPH
PELICHUH CTEPEOMETPUUECKUX 3a/1a4;



IPUMEHATh IOJIyYCHHbIE 3HAHUSA Ha MpaKTHKe: CPaBHHUBATh, AHAIM3MPOBATH U
OLIEHUBATh PeallbHbIE CUTYaLlUU, IPUMEHATh U3yYEHHbIE TIOHATH, TEOPEMbI, CBOWCTBA
B Ipolecce ITIOMCKAa pEUICHUs MaTeMaTH4ecKd C(HOPMYIMPOBAHHONW MPOOIIEMBI,
MOJIEJIMPOBAaTh PealbHbIE CUTYallMH HA 3bIKE [€OMETPHUH, UCCIIE0BATh TIOCTPOCHHbIE
MOJIEJIM € UCIOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH U TEOpeM, ammapara aiareopsl,
pelaTh NpaKTUYECKHE 3a]aui, CBA3aHHbIE C HAXOXKAEHUEM FeOMETPUYECKUX BEJINYNH;
UMETb IPEACTABICHUS 00 OCHOBHBIX dTalax pa3BUTHS T€OMETPHH KaK COCTABHOM YacTh
(byHaaMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHME

¢buryp, HeCyIeCTBYIOIINX
00BEKTOB.

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIEICTBUS U3 HUX.

CriocoOsI 3a/1aHUs IPSIMBIX U
IJTOCKOCTEM B MTPOCTPAHCTBE.
O0603HaueHus MPSIMBIX U
IJTOCKOCTEM.

Ceuenus. M3o0pakeHue ceueHui
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOPBIE TTPOXOJIT Uuepe3 ux pedpa.
N300parkeHne nepeceueHus
MOJYYEHHBIX MIOCKOCTEMN.

10 KJIACC

No HaumeHoBaHue pa3iejos KOJIHYeCTBO YacoB OCHOBHBIE BUIBI JEATESILHOCTH

n/n U TeM MPOrpamMMmbl Bcero  KoHTpoJibHBIE Octiobiioe conepiariie yHatuxes

padoThI
OCHOBHBIE IPOCTPAHCTBEHHBIE Onpenensarp MIOCKOCTh KaK
¢burypsr. ¢burypy, B KOTOpOii BBITIOTHAETCS
[ToHsITHS CTEpEOMETPHH: TOYKA, IUTAHUMETPHSL.
mpsiMasi, IIIO0CKOCTh, IPOCTPAHCTBO.  JlenaTs mpocTeiinme JJornaecKue
OcHOBHBIE TIpaBUJIa U300paKEHUST  BBIBOJIBI M3 aKCHOMATHKHU
Ha PUCYHKE TUIOCKOCTH, IJIOCKOCTH.
napauiebHbIX IPSIMBIX (0Tpe3koB), [IpUBOAKUTE IPUMEPHI PeaibHBIX
CepeINHBI OTPE3KA. 00BEKTOB, HJICaTU3aINCH
[TonsTus: mepecekaronuecs KOTOPBIX SIBJISIFOTCS] aKCUOMBI
IJIOCKOCTH, TTEPECEKAONITUECS TCOMETPHH.
npsiMasi ¥ MI0CKOCTh; N3y4arh, mpuMeHSITh IPUHITUITBI
MOJTYIIPOCTPAHCTRO. MTOCTPOCHHMSI CCUCHHUI.
Bhesenue B MHororpaHHHKH, U300paKeHUE Hcnonb30Bath i MOCTPOCHUS
1 CTepeoMeTpHIO 23 1 MPOCTEUIIINX TPOCTPAHCTBEHHBIX CeYeHH I METOJI CIIEI0B, METO/I

BHYTPEHHETO NPOEKTUPOBAHUS,
METO/I IEPEHOCA CEKYIIEn
IUIOCKOCTH.

Pemrate crepeomerpruueckue
3a/1a4M: Ha ONpEEIICHUE BUAA
CEUEHUs U HaXO0XKJIEHUE ero
IJIOUIA /.

AKTyanu3upoBaTh (akThl U
METO/Ibl IJIAHUMETPUH,
peleBaHTHbIE TeME, IPOBOJIUTH
AQHAJIOTUH.




PackpammBanue nocTpoeHHBIX
CEYECHMI pa3HbIMU LIBETAMHU.
Meroa cneoB st MOCTPOSHUS
ceuenuil. CBOMCTBA MepeceUCHMI
MPSIMBIX U INIOCKOCTEH.
[Toctpoenue ceueHuii B nupamu/ie,
KyOe 1o TpeM ToukaM Ha pedpax.
Co3anne BBIHOCHBIX YEPTEXKEN U
3auCh MIaroB MOCTPOCHHUS.
[ToBTOpEHME MIIAHUMETPUH.
Teopema 0 TpONOPLHMOHAIBHBIX
otpeskax. [logobOue
TPEYroJILHUKOB. Teopema
Menenas. Pacuersl B ceUeHUSAX Ha
BBIHOCHBIX YEPTEkKaX.

Hcropus pa3BuTUs INIAHUMETPUU U

CTepEeOMEeTpUH

Hcnonws30Bath Npyu pelIEHUN
3a/1a4 CICAYIOUINe
IUTAHUMETpUYEcKue QaKkThl U
METOJIBI:

Teopembr Daneca u o
IIPOINIOPLIMOHAIBHBIX OTpE3KaXx.
ANTOpHUTM JeNIeHus OTpEe3Ka Ha N
paBHBIX yacTen. Teopema
Menenas.

PaBHOOEIpEHHBIN TPEYTOIBHUK.
PaBHOCTOpOHHHMI TPEYTOIBHUK.
[IpsAMOYTOIBHBIN TPEYTOIBHUK.
CBOMCTBO cpellHEN JIMHUU
TPEYroJIbHUKA.

CBoiicTBO OUCCEKTPUCHI yriia
TPEYroJabHUKA.

CBOiCTBO MeIMaH TPEYroJIbHUKA.
[Ipu3naku nonodus
TPEYTrOJIbHUKOB.

[Tonyuats npencraBieHus 06
OCHOBHBIX 3Talax pa3BUTHS
TE€OMETPHUH KaK COCTaBHOM 4acTH
(dbyHIamMeHTa pa3BUTHS

TEXHOJIOTUN

B3anmuoe pacnonoxkenue
MPSIMBIX B IIPOCTPAHCTBE

B3anMHOe pacnionoxeHue npsmbIx
B IIPOCTPAHCTBE.
CxkpemmBaromuecs MnpsiMble.
[Ipu3Haky ckpemuBaromMXCcs
MPSIMBIX.

[TapannenpHble MpsiMbIe

B ITpocTpaHcTBe. Teopema o
CYLIECTBOBAHUH U €JMHCTBEHHOCTH
IIPSIMOY NapaJlJIEIbHOU JaHHON

Knaccudunuposars B3auMHoe
pacrojoKeHue NPsSMbIX B
MIPOCTPAHCTBE, WILTIOCTPUPYSI
PUCYHKaMH U MPUBO/ISL TPUMEPDI
W3 peabHOM KU3HMU.
Jloka3pIBaTh TEOpEMY O
CYLIECTBOBAaHUHU U
€MHCTBEHHOCTH NapajljieIbHON
NPpAMOM, NpOXOASAIIEH Yepe3




IIPSIMOH, IIPOXOIAIIEH Yepe3 TOUKY

MIPOCTPAHCTBA U HE JIeKAllleH Ha
JAHHOM MPSIMOM.

Jlemma o nepeceyeHuu
MapajvieIbHbIX MPSMBIX
IJI0CKOCTHIO. [lapamiensHOCTh
Tpex NnpsAMbIX. Teopema o Tpex
MapajuieIbHbIX MPSAMBIX.
Teopema 0 CKpeIUBarOIINXCS
MPSIMBIX.

[TapannenpHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA

mapaJlyiCJIbHOI'O MPOCKTUPOBAHUA.

N3o06paxkenue pazHbix Guryp B
NapajuIeIbHON IPOEKIIUH.
LenTpanbHas mpoeKLus.

VY01 ¢ COHaNpaBIEHHBIMU
CTOPOHAMU. YTOJI MEXIY
MPSIMBIMHU.

3aiauu Ha J0Ka3aTeIbCTBO U

HCCIIEIOBAHNE, CBA3aHHBIE C
PacrosoKeHUEM MPSMBIX B
MIPOCTPAHCTBE

TOYKY IIPOCTPAHCTBA U HE
JIeXKaIen Ha IPyTrou MpsiMOi;
JIEMMY O IIEPECEYEHUH TUIOCKOCTH
JBYMS1 TapaJlyIeIbHBIMU
MPSIMBIMU; TEOPEMY O TPEX
napajyieIbHBIX IPSIMBIX.
Jlokxa3bIBaTh NMpU3HAK
CKpELIMBAIOIINXCS MPSMBIX,
TEOPEMY O CKPEILHUBAIOIIUXCS
npsMbIX. Jloka3bIBaTh TEOPEMY O
PaBEHCTBE YIJIOB C
COHAINPABJICHHBIMU CTOPOHAMH.
OOBACHATD, UTO Ha3bIBACTCS
napajuieabHbIM U LICHTPAJIbHBIM
IPOEKTUPOBAHUEM U KaK
BBIIIOJIHSIETCS] IPOEKTUPOBAHUE
(Guryp Ha MI0CKOCTb.
Jloka3pIBaTh CBOMCTBA
MapajuIeIbHOTO IPOEKTUPOBAHMSL.
N300pakaTh B mapaienbHOMN
MIPOEKIIMU pa3HbIe
reoMeTpHYecKue (pUryphl.
Pemate crepeomerpruueckue
3a/1a4M Ha JJOKA3aTesbCTBO U
HCCIIE0BAHUE, CBA3AHHBIE C
PacroI0KEHUEM NPAMBIX

B IIPOCTPAHCTBE.

[IpoBOoNTH TOKA3aTENBHBIE
paccyXAeHUsI IPU PELIEHUH
r€OMETPUYECKHX 3a/1aY,
CBSI3aHHBIX CO B3aUMHBIM
PacroIoKEeHUEM MPSMBIX B
IIPOCTPAHCTBE.




[TapamiensHOCTE IPSAMBIX
U IIJIOCKOCTEN B
IIPOCTPAHCTBE

[ToHsTHA: MapaIeaTbHOCTD NPSIMON
Y IUIOCKOCTH B TPOCTPAHCTBE.
[Ipu3Hak napajienbHOCTH NPSAMOU

" mIockocTu. CBOMCTBA
napalsICJIbHOCTH HpHMOﬁ )51
IIIIOCKOCTH.

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIE C [TAPAIETBHOCTHIO
MPSIMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE.

[TocTtpoenue ceuenus,
MIPOXOASAIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YepTEkKE U

CpaBHI/IBaTB, AHAJIM3UPOBATHL U
OLICHUBATh YTBEPKACHHUS C LEIbIO
BBIABJICHHUSA JIOTHYCCKH
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHU.

MonenupoBaTh peanbHbIe
CUTyaluu, CBA3aHHBIC CO
B3aMMHBIM PACIOJIOKEHUEM
MPSIMBIX B TIPOCTPAHCTBE, HA
SI3BIKE T€OMETPHH.

HccenenoBath NOCTPOCHHBIE
MOJIETIH C HUCIIOJIb30BAHUEM
TCOMCTPHUICCKUX HOHATHHU U
TeopeM, arrmnapara aiareopsl,

U (POBBIX PECYPCOB.

[Tony4yats mpencTaBieHue o
LEHTPAJIbHOM IPOEKTUPOBAHUU U
00 ucrtopuu paboT MO TEOpUU

NECPCICKTUBBI

KnaccugunupoBats B3auMHOe
PacCIIOJIOKEHUE IPSIMON U
IIJIOCKOCTH B IIPOCTPAHCTBE,
MIPUBOJS

COOTBETCTBYIOIINE IIPUMEPHI U3
peaTbHOM KU3HU.
DopMynMpOBaTH ONIPEACIICHUE
MapajuIeIbHbIX NPSIMOU U
IIJIOCKOCTH.

Jlokxa3bIBaTh NpU3HAK O
NapaJuIEIbHOCTH IIPSIMOU U
IJIOCKOCTH; CBOMCTBA
[apaJuIeIbHOCTH IPSIMOU U
IJIOCKOCTH.




[lepnenuKyISIpHOCTH
MPSIMBIX U INTIOCKOCTEN B
MIPOCTPAHCTBE
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MApAIIENBHOIO IPYTOM MPSIMOA.
Pacuet orHomenuit. [lapamnensHas
MPOEKIUsS, TPUMEHEHHUE IS
MIOCTPOCHHUSI CEYCHH KyOa U
napajulesenunesaa.

CaoiicTBa napajuiesenunena u
MIPU3MBL.

[TapamienpHble UIOCKOCTH.
[Ipu3Haku napaieIbHOCTH JIBYX
mockocteil. Teopema o
MapajuieTbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MIPOXOAALICH Yepe3 TOUKY, HE
MIPUHAUICKALLYIO TaHHOU
TIJIOCKOCTH U CJICJICTBUS U3 HEE.
CBoiicTBa napaieNbHbIX

IJIOCKOCTEM: 0 MapajuIeIbHOCTU
MPSAMBIX IIEPECCCUCHUA ITPU
IIEPECEYECHUHN IBYX MapalJIEIbHBIX
IJIOCKOCTEN TpeTheil; 00 0Tpe3Kax
mapalyICJIbHBIX IMIPAMBIX,

3aKJIFOYEHHBIX MEXKIY
napajuieIbHBIMU MJIOCKOCTSIMU; O
IIEpeCEYEHUH NMPSMOM C IBYMsI
napajyuiebHBIMU MJIOCKOCTSMU

[ToBTOpenue: Teopema [Mudaropa
Ha TUIOCKOCTH, TPUTOHOMETPUS
MPSMOYTOJIBHOT'O TPEYTOJIbHHKA.
CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napaenenunena. Berancienne

Pewats crepeomerpruyeckue
3a/1a4d BBIYMCIICHUS U
JI0Ka3aTelIbCTBO, CBS3aHHBIE C
NapaJyIeIbHOCTBIO IPSIMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE.
Pewate npaktuueckue 3agaun Ha
IIOCTPOEHUE CEUCHUI Ha
yepTexkax TeTpa’apa u
napajuienenunesa.

Pewiate crepeomerpruueckue
3a/1a4u, CBA3aHHBIE C
MOCTPOEHUEM CEYEHUH
IJIOCKOCTBIO.

[IpoBOoaUTH JTIOTHUECKHU
KOPPEKTHBIE JI0KA3aTEIbHBIC
paccyKJIeHus MPU PELICHUN
r€OMETPUUYECKHX 3a/1a4
CBSI3aHHBIX C APAJUIEIBbHOCTHIO
IIJIOCKOCTEM.

CpaBHUBaTh U aHATIM3UPOBATH
peanbHble CUTyalluH, CBA3aHHBIE C
NapaJuIeIbHOCTBIO MIPSIMON

U IIJIOCKOCTH B IIPOCTPAHCTBE;
MOJIEIMPOBaTh pealbHbIE
CUTYAIlNH, CBSI3aHHBIE C
NapajIeIbHOCTBIO MPSIMO U
IIJIOCKOCTH B IPOCTPAHCTBE, Ha
SI3bIKE TEOMETPUU

AxTyanu3upoBaTh (pakThl U
METO/Ibl IJITAHUMETPUH,
pEJIEBAHTHBIE TEME, IPOBOJIUTH
AQHAJIOTUH.

®opMyIUpOBaTh ONPEACIECHU:
NEePIEeHAUKYIISPHBIX IPSIMBIX B




JUTMH OTPE3KOB B KyOe u

IpsAMOYI'OJIBHOM IapalICIICIIUIICIC.

IlepnieHqUKyYIAPHOCTD NPSAMOU U
mockoctH. [Ipu3Hak
NEPIEHIUKYJIIPHOCTU IPSIMON U
mockocTt. Teopema o
CYLIECTBOBAHUM U €JUHCTBEHHOCTH
NPAMOM, IPOXOASAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K MIOCKOCTH.
[1nockocTH ¥ epHEeHANKYIISIPHbIE
UM MpsiMas B MHOTOTPAHHUKAaX.
[lepnieHiuKynsip 1 HAKJIOHHAS.
[TocTpoeHue nepneHuKyIsIpa u3
TOUYKH Ha IPSIMYIO.

TeopeMa 0 Tpex neprneHAnKyIsIpax

(mpsimast 1 oOpaTHast).

Yron Mexay CKpenuBaromuMHUCs
npsaMbIMu. [Touck
MEPIEeHIUKYJISIPHBIX IPSIMBIX C
ITOMOUIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE.
[TocTpoenue ceuenuii kyoa,
IIPU3MBI, TPaBUJIBHON MUPaMUBI C
MOMOIIBI0 OPTOTOHATBHON
MIPOCKLUU.

CummeTpus B IPOCTPaHCTBE
OTHOCHUTEIIBHO IUIOCKOCTH.
[ImockocTn cummeTpuil B
MHoOrorpansukax. [IpusHak
MEPIEeHIUKYJIIPHOCTH PSIMON U
IIJIOCKOCTH KaK CIIEJCTBUE

IIPOCTPAHCTBE; ONPE/EIICHNE
MPSMOM, MEPICHANKYISAPHON K
IIJIOCKOCTH.

Jloka3bIBaTh: JIEMMY O
MEePIEHIUKYIISIPHOCTH ABYX
napajuieIbHbIX MPSAMBIX K TPEThEH
MIPSIMOIA; TEOPEMBI O CBSI3U MEXIY
NapaJyIeIbHOCTBIO IPSIMBIX U UX
HEPIEHIUKYJIIPHOCTHIO K
IJIOCKOCTH.

Jlokxa3sIBaTh: TEOPEMY,
BBIPAKAIOILYIO IPU3HAK
NEPIEHANKYIIPHOCTH TIPSIMOU U
IJIOCKOCTH; TEOPEMY O
CYLIECTBOBAHUHU U
€MHCTBEHHOCTH IIPSIMOIA,
MPOXOSIIEH Yepe3 JaHHYIO
TOYKY U MEPIEHIUKYISIPHON K
JTAHHOM TIOCKOCTH.

N306paxaTh B3aUMHO
NEPHEHANKYIISPHBIE TPSIMYIO U
IIJIOCKOCTb.

DopmyJIUPOBATH CBOMCTBO
MEPIEeHIUKYIISIpa IO OTHOLIEHUIO
K IJIOCKOCTH.

[TonyuaTe npencraBiieHne 0
3HAUYEHHUH TEePIICHIUKYIsIpa s
Ipyrux obnacteit Hayku (pusnka,
9HEPreTHKA, JIA3EpHBIE
TEXHOJIOTHH), B PEaIbHON KU3HU
(TexHUKa, OKpYyKaroIas
00CTaHOBKA).

JloKka3bIBaTh YTBEPXKACHUS,
CBSI3aHHBIE C MPOEKIUEN MPSIMO1




CI/IMMeTpI/II/I. HpaBI/IJIBHBIe
MHOTOTPaHHUKH
Pacuer paccTostHuii OT TOUKH 10

m1ockoctu. CriocoOsbl OIyCTUTh
NEPIECHIUKYJIAPBL: CHMMETpPHS,
CZABUI TOYKH I10 NTApaJIJICIIBHON
npsamoii. CIBUT 1O
HeIapajuIeIbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

Ha IJIOCKOCTb,
HeNEepHeHIUKYJISPHYIO K 3TOM
HIPSIMOM.

Jloka3bIBaTh TEOPEMY O TpeX
MEPIEHIUKYIIApaX U TEOpEMY
00paTHYIO TEOpEME O Tpex
MEPIEHIUKYIIApaX.

ITomyuats npencrasiaeHue oo
OpPTOTOHAJILHOM IPOEKTUPOBAHUH.
Jloka3bIBaTh TEOPEMY O IMPOEKIIMU
TOUYKH Ha MPSIMYIO.

Pemate crepeomerpuueckue
3aJa4u, CBS3aHHBIE C
NEePIEeHAUKYIAPHOCTBIO MPSAMON U
IUIOCKOCTH.

Pemares npukiaaHble 3a1a4H,

CBA3aHHBIC C HAXOXJICHUCM

r€OMETPUYECKHUX BEJINYHH.
Pewrats crepeomerpruyeckue
3a/1a4M, CBA3aHHBIE C
IIPUMEHEHHUEM TEOPEMBI O TPEX
MEPIEHIUKYIIPAX, HAXOKICHUEM
pPacCTOsIHUM, IOCTPOCHUEM
MIPOCKIN.

CpaBHUBaTh U aHATTM3UPOBATH
YTBEPKJICHHUSI C LIEIBIO
BBISIBJICHUS JIOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHH.

AHaNMM3UpOBaTh U MOJEIUPOBATH
Ha SA3BIKE TEOMETPUU PEAIbHBIE
CUTYAIlNH, CBSI3aHHBIE C

MEPIEeHIUKYISIPHOCTHIO MPSMOIl U




IJIOCKOCTH; UCCIIEA0BATh
MOCTPOEHHBIE MOJIETH, B TOM
YHCIIe U C UCIIOJIb30BAHUEM
anmnapara anreOpbl

VYTiasl ¥ paccTosIHUA
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[ToBTOpEHME: yroy MexIy
IIPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOJIbHOM
TPEYTOJIbHUKE, TEOpPEMA
KOCHHYCOB.

IloBTOpEHME: Yyron Mexay

CKPELIMBAIOIMMUCS IPSIMBIMU B
npocrpascTse. ['eomerpuueckue
MCTOABI BBIYUCIICHUSA YIJia MCKIY

MPSIMBIMU B MHOTOTpaHHUKAX.
JIByrpanssiii yroa. CBOMCTBO
JIMHEHHBIX YTJIOB IBYTPAHHOTO
yria.

[lepnieHIuKyNsIpHBIE MIOCKOCTH.
CBolicTBa B3aMMHO
MEPIEeHIUKYISPHBIX TUIOCKOCTEH.
[Ipu3Hak nepneHmKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
IIepeceYeHMs IBYX IJIOCKOCTEN
MEPIEeHIUKYISPHBIX TPEThel
IJI0CKOCTH. [IpsAMOyronpHbIi
napajuiesnenunen; Kyo; u3MepeHus,
CBOMCTBA
MPSIMOYTOJIBHOTONIAPAIIIEIICTIUIIEIA.
Teopema o0 nMaroHaIu
MPSIMOYTOJIBHOTO Napajuieienune1a
U CJIEICTBUE U3 HEE.
CrepeoMeTpriecKue 1
MIPUKJIaIHbIE 3a/1a4M, CBA3aHHBIE CO

AxTyanu3upoBaTh (pakThl U
METO/bI IITAHUMETPHH,
pEJIeBaHTHBIE TEME, IPOBOJIUTH
AQHAJIOTUH.

@opMynMpOBATH OIIPEACIICHHUE
JBYTPaHHOI'O yIJIa.

Jloka3pIBaTh CBOMCTBO PaBEHCTBA
BCEX JIMHENHBIX YIJIOB
JIBYTPaHHOI'O yIJia.
Knaccudunuposars qByrpaHHbIe
yIJbl B 3aBUCUMOCTH OT MX
IpagyCHOUN MEpBI.
DopMynMpOBATH ONIPEACIICHHE
B3aMMHO NEPIEHIUKYIIAPHBIX
IIJIOCKOCTEM.

Jloka3pIBaTh TEOPEMY O IPU3HAKE
MEPIEeHIUKYIIPHOCTU ABYX
IIJIOCKOCTEM.

®dopmyaupoBaTh CIEACTBUE (U3
MIPU3HAKA) O
MEePIEeHIUKYJIIPHOCTHU TIOCKOCTH,
KOTOpasi NEPIEHIUKYIIIpHA
MPsIMOM, TI0O KOTOPOU
IIEPECEKAIOTCS JIBE IIJIOCKOCTH,
3TH TIOCKOCTSIM.

Jloka3pIBaTh YTBEPKIEHUS O €r0
CBOICTBaxX; TEOPEMY U CIIEICTBUE
13 HEE 0 JUaroHajsax




B3alMHBIM PACII0JIOKEHUEM
MPSIMBIX U MJIOCKOCTH.
[ToBTOpEHME: CKpELIUBAIOILAECS
npsiMble, apajieabHbIe TNIOCKOCTH
B CTaH/JAPTHBIX MHOI'OIPaHHUKAX.
[Tapa mapannenbHbIX IIOCKOCTEN

Ha CKPEILMBAIOINXCS MPSAMBIX,
paccTositHue MEXAy
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaLHSIX.

OnyckaHue nepreHIuKyIspoB,
BBIYHCIICHUE PACCTOSHUN OT TOYKH
JI0 TOYKH; PSMOM; TIIIOCKOCTH.
Boruncnenue pacCToSHUN MEXIy
CKPEILMBAIOIIUMUCS IPSIMBIMU C
IIOMOILBIO NIEPIIEHANKYJISAPHON
IIJIOCKOCTH.

TpexrpanHslii yrosi, HEpaBeHCTBa
JUISl TPEXTPAHHBIX YIJIOB.

Teopema IIudaropa, Teopemsl
KOCHHYCOB ¥ CUHYCOB JUIS
TPEXTPaHHOTO yIJia. DJIEMEHTHI
chepudecKoit TeOMETpHUH:
reoJIe3M4eCcKue JIMHUN Ha 3eMIie

IIPSIMOYTOJIBHOTO
napajuienenunesa.

Pewats crepeomerpruyeckue
3a/1a4u, CBA3aHHBIE C
NEPIEHUKYISIPHOCTD IIPSIMBIX U
IJIOCKOCTEM, UCTIOIb3YS
TUTAHUMETPUYECKUE (PaKThI U
METO/IbI.

[IpoBOaUTH JIOTMYECKHU
KOPPEKTHBIE JI0Ka3aTEIbHbIC
pacCyXJIeHHs IPHU PELICHUN
r€OMETPUYECKUX 3a/1ay,
CBSI3aHHBIX C
NEePHEHANKYJISIPHOCTBIO
IIJIOCKOCTEM.

AHanM3UpoOBaTh U MOJEIUPOBATH

Ha A3bIKC TCOMCTPHUU PCAJILHBIC

CI/ITyaHI/II/I, CBs3aHHBIC C
MEPIICHIUKYISIPHOCTHIO MPSMBIX
H IIJIOCKOCTEH.
HccnenoBaTh NOCTPOEHHBIE
MOJIENIH, B TOM YMCJIE U C
UCIIONF30BAaHUEM arapaTa
anreopsl.

Pemate npuknaaHeie 33134,

CBA3aHHBIC C HAXOXJICHUEM
TCOMECTPHUICCKUX BCIIUINH

MHororpanHuku

CucremaTu3alys 3HaAHHIA:
MHoOrorpaHHuK 1 €ro 3J1eMeHTHI.
[Tupamuna. Buasl nupamu.
[IpaBunpHas nupamua.
[Ipusma. IIpsamas v HaKIOHHAsS
nipu3Mmsbl. [IpaBuibHas mpu3Mma.

PaboTaTh ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, A€JIaTh 3aMEYaHMs,
KOMMEHTapHH.

AHanu3upoBaTh peLICHUE 3a1a4H.
PucoBars BeiyKIIbIE
MHOTOTPaHHUKU C 33JaHHBIMU




BekTops!l B IpocTpaHcTBE
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[IpsiMoit napaienenunes,
IIPSIMOYTOJIBHBIN TapajuIeNeIuIEe],
KyO.

BrinyKiible MHOTOIPaHHUKH.
Teopema Ditnepa. [IpaBunbHbIC U
MOJIYIIPAaBHUJIbHBIC MHOT'OT'PaHHHUKN

[ToHsATHE BEKTOpA HA MJIOCKOCTH U
B IIPOCTPAHCTBE.

CymMa 1 pa3HOCTb BEKTOPOB,
IIpaBWJIO MapalIeNeNnIea,
YMHO>KEHHE BEKTOpa Ha YHCJIO,
pasiioKeHue BeKTopa mo 6asucy
TpeX BEKTOPOB, HE JIEKAIIUX B
OJIHOM IIJIOCKOCTH.

CkanspHoe Npou3BeICHUE,
BBIYHCIIEHUE YIJIa MEXKIY
BEKTOpPaMH B IIPOCTPAHCTBE.
IIpocreiimue 3a1a4u ¢ BEKTOpaMH

CBOWCTBaMH; BOCCTAHABJIMBATH
0OLIMi1 BUI BBITYKJIOTO
MHOTOI'PAHHUKA T10 IByM €T0
POEKLHUSM.

Jloxa3piBaTh CBOMCTBA BBITYKJIOTO

MHOT'OI'paHHHKaA.

PucoBars BeimyKJibIE
MHOTOI'PAHHUKH C Pa3HON
SUJIEPOBOM XapaKTEPUCTUKOM;
UCCIIEZIOBATh BO3MOXHOCTH
MOJIYYEeHUS pe3yJibTara Mpu
BapbUPOBAaHUU JIAHHBIX.
Jloka3biBaTh CBOMCTBA
IPABWJIBHBIX MHOTOTPAHHUKOB.
[InanupoBaTh HoCTpOEHUE

IIPpaBUJIbHBIX MHOI'OI'PAHHHUKOB Ha
IMOBEPXHOCTAX APYTHUX
IMPpaBUJIBHBIX MHOT'OI'PaHHUKOB

AKTyanu3upoBaTh (akThl U
METO/1bl TUTAHUMETPHH,
pEeNeBaHTHBIE TEME, TPOBOIUTH
aHaJIOTHH.

OrniepupoBaTh MOHIATUSIMHU: BEKTOP
Ha MJIOCKOCTH U B POCTPAHCTBE;
KOMIIJITAHAPHBIE BEKTOPBI.
[IpuBOUTE TPUMEPHI
(bU3NIECKUX BEKTOPHBIX BEJTUYHH.
OcBauBaTh IpaBuiia BHINOJHEHUS
JNIEUCTBUH CIOKEHUS Y BLIYUTAHUS
BEKTOPOB, YMHOKE€HHUSI BEKTOpa Ha
JHCIIO.

Jloka3biBaTh MpU3HAK
KOMIIJITAHAPHOCTH TPEX BEKTOPOB.




Jloka3bIBaTh TEOPEMY O
pa3IoKEeHUU

JIF000Tr0 BCKTOpA 110 TPEM JaHHBIM
HCKOMILIAHAPHBIM BCKTOPpaM

[ToBTOpEeHMEe, 06001IEHNE
M CUCTEMAaTU3alys 3HaHu!

Ob6o0maromee MOBTOpEHNE
MOHSATHI ¥ METOJIOB Kypca
reomerpuu 10 kiacca,
cHCTeMaTH3alus 3HaHUH.
Hcropus pasBUTHS CTEPEOMETPUM
KaK HayKHU U €€ POJIb B pa3BUTHU
COBPCMCHHBIX MHIKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJOTHI

Pewats crepeomerpruueckue
3a/1a4M Ha JOKa3aTesIbCTBO
MaTEMaTHYECKUX OTHOILIEHUH,
Hax0JICHUE F€OMETPUUYECKUX
BEJIMYUH (JJIUH, YTJIOB,
rIomasei, o0beMoB).
Hcnons30Bath Npyu pelIeHAN
CTEPEOMETPUYECKUX 3a]1a4
TUTAHUMETPUYECKUE PaKTHI U
METO/BL.

[IpoBOaUTH JIOTMYECKHU
KOPPEKTHBIE J10Ka3aTeIbHbIE
paccyXaeHUsl IPU pPEeLUICHUH
CTEpPEOMETPUUECKHUX U
MJITAHUMETPUYECKUX 3a]1a4.
CpaBHUBaTh U aHAJIU3UPOBATH
peanbHbIe CUTYallU U BBISBIIATH
BO3MOXHOCTb €€ MOJIEJIMPOBAHUS
Ha SI3bIKE TEOMETPHUH.
MoaenupoBath peaibHYIO
CUTYAIIUIO Ha SI3bIKE TEOMETPUU U
HCCIIEIOBATh MMOCTPOCHHbIE
MOJIETIN, B TOM UYHUCIIE U C
HCIOJIb30BaHUEM armmapara
anreOpsl.

Hcnonb30BaTh KOMIBIOTEPHBIE

MPOrpamMMbl IIPH PEeLLICHUH 3a]1au.

[Tonmyyath mpeacTaBiIcHUE O
Te€OMETPHH KaK O pa3BHUBAIOIICHCS




HAyKe, UCCIEAYIOLIEN
OKpY>KalolUi MUP, CBA3aHHOMU C
peanbHBIMU OOBEKTAMH,
MIOMOTaIOIIeH PelIUTh peabHbIe
YKU3HEHHBIE CUTYAIIUU O POJIU
CTEepEOMETPUU B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH.
CpaBHHMBaTh U aHATU3UPOBATH
YTBEPKACHHUS C LETbIO
BBISIBJICHUS JIOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHU.

HccnenoBaTh mocTpoeHHbBIE
MOJIETIH.

Hcnonb3oBats nudpossie

pecypchl

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME
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11 KJIACC

o

n/n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

AHanutnyeckas
reoMeTpus

KoaunuecTBO 4acoB

Bcero
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KoHnTpoJbHbie
padoThI

OcHoOBHOE coaepKkaHue

[ToBTOpEHME: KOOPAUHATHI
BEKTOpA Ha IVIOCKOCTH U B
MIPOCTPAHCTBE, CKAISIPHOE
IIPOU3BEICHUE BEKTOPOB,
BBIYMCIICHHUE YIJIa MEKIY
BEKTOPAaMH B IIPOCTPAHCTBE.
YpaBHeHUE NPAMOi,
MIPOXOAAIICH Yepes3 1BE TOUKHU.
YpaBHEHME IIIIOCKOCTH,
HOPMaJlb, YPAaBHEHUE TUIOCKOCTH
B OTpE3Kax.

BekropHoe nmpousBeieHuE.
JInHeliHbIE HEPABEHCTBA,
JIMHEWHOE IIPOrPaMMUPOBAHHUE.
AHaJIUTUYECKUE METObI pacuera
yrila MeXay IpsMBIMU U
IIJIOCKOCTSIMU B
MHOrorpa"nHukax. @opmyia
paccTosiHUA OT TOYKH JI0
IIJIOCKOCTH B KOOPJMHATAX.
HaxoxneHnne paccTostHui OT

TOYKH J10 TJIOCKOCTH B KyOe U
MPaBUIBLHON MUpaMUJIE

OcHOBHEBIE BUIBI AEITEIbHOCTH
y4aumxcs

AKTyanu3upoBath (akThl 1
METO/IbI TIJITAHUMETPHH,
peneBaHTHBIE TEME, TPOBOIUTD
aHAJIOTHUH.

CBOAUTH NEHUCTBUS C BEKTOPAMHU
K aHAJIOTUYHBIM JECHCTBHAM C MX
KOOpJMHATAMU.

Bcnomuuts onpenenenue
CKQJIIPHOTO YMHOKEHHUS U €T0
CBOMCTBA. BEIYHCIATE C
MMOMOUIBIO CKAISIPHOTO
YMHO>XEHHUS JJINHBI BEKTOPOB,
YTJIBI MEXTY HUMU,
yCTaHaBIIMBATh
MEePIEHIUKYIISIPHOCTh BEKTOPOB.
BoeiBOguTH ypaBHEHHE
MIJIOCKOCTH B (popMyITy
PacCTOSIHUSL OT TOUYKHU JI0
IUIOCKOCTH.

Pemats 3amaun, coueras
KOOPJIMHATHBIN U BEKTOPHBIN
METO/IBI.

[TIpoBOaUTH JIOTUYECKH

KOPPCKTHBIC TOKA3aTCIIbHBIC
pacCyxaACHUs Ipu PCIICHUN
rCOMCTPUYCCKUX 3a1a4 Ha




MMPUMCHCHUC BCKTOPHO-
KOOPpAWHATHOI'O ME€TOAA.

AHaIM3upoBaTh U MOJIEIUPOBATD
Ha S13bIKE T€OMETPHUU peaTIbHbIE
CUTYalluH, CBSI3aHHBIE
BEKTOPAMHU U KOOPJAMHATAMH.
HccnenoBath MoCTpOeHHbIE
MOJICJIU, B TOM YHCJIE U C
MCIIOJIb30BAaHUEM arrapaTa
anreopsol.

Hcnonb30BaTh KOMIBIOTEPHBIE
MIPOTrpaMMBI.

3HAaKOMUTBCS C UCTOPHUEH

Pa3BUTHUA MAaTCMATHUKHU

IToBTOpenue, 06o0IIEHNE
Y CHCTEMaTH3aLus
3HAHUU
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CeueHust MHOTOIPaHHUKOB:
CTaH/IapTHbIE MHOIOTPAHHHUKH,
METOJ, CJIE€JI0B, CTaHIapTHBIE
IIJIOCKOCTH, TIEPECEUEHUs
MPSIMBIX Y INIOCKOCTEMN.
[TapannensHble psiMble U
IUIOCKOCTH: MapaJuleIbHbIE
CEUEHUs, pacyeT OTHOLIECHUH,
YTJIBI MEXKAY
CKPEIIMBAIOIINMUCS IPSIMBIMHU.
[lepnieHIuKyNsIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJIapTHBIE Maphbl
MEPIEeHIUKYISIPHBIX TIOCKOCTEN
U TIPSIMBIX, CHMMETPUHN
MHOT'OTPaHHUKOB, TEOPEMA O
TpeX NEPIEHIUKYIApax,
BBIYHCIIEHUS ITTMH

B MHOTOTPaHHHUKAX.

CtpouTh ceueHus.

Pematsb crepeomeTpuueckue
3aJ1a4uM Ha J0Ka3aTelIbCTBO
MaTeMaTHYeCKUX OTHOIICHUH,
HAXO0XJICHUE TEOMETPUUECKUX
BEJIMYUH (JTUH, YTJIOB,
rIomaaei, o0LeMoB).
Hcnonk30BaTh mpu pelieHuu
CTEPEOMETPUYECKUX 3a/1a4
TUIAaHUMETpUYecKue (PakTol U
METO/IBI.

[TpoBOAKUTH TOTHYECKU
KOPPEKTHBIE TI0Ka3aTeIbHBIC
paccyXJAeHUs MPHU PEIICHUN
CTEPEOMETPUYECKUX 3a]1a4.
CpaBHUBATH U aHATTU3UPOBATH
pealibHbIE CUTYAllUH U BBISIBIISTH
BO3MOXKHOCTh €€ O/IeTTUPOBaHUs
HA SI3bIKE TEOMETPHH.




[ToBTOpenue: miomanu
MHOT'OYTOJILHUKOB, (POPMYJIIbI
JUTSL TITOIA/ICH, COOOpaXKeHUS
noxoous.

IInomanu ceueHuit
MHOT'OTPaHHUKOB: TIOIIAIN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOJ00us

MoaenupoBath peajbHYIO
CUTYaIIMIO Ha SI3bIKE T€OMETPUU
Y UCCIIEZI0BATh IOCTPOCHHBIE
MOJIEJIH, B TOM YHUCJIE U C
MCII0JIb30BaHUEM amrapaTa
anreopswl.

Hcnonbs30BaTh KOMIIBIOTEPHBIE

MPOrpaMMBbI NIPU PEUICHUH 3a/1a4

3

OOBEM MHOTOTrpaHHUKA
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O6beMm Tena. Ob6beM
PSIMOYTOJIBHOTO
napaienenumnena. 3axgaun oo
yIBOEHHHU KyOa, 0 KBajparype
Ky0a; O TPUCEKLIUHU yIia.
CrepeomeTpuyeckue 3a/1auy,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaJiesienurea.
[IpuknaaHble 3a1a4u, CBSI3aHHbIE
C BBIYHMCIIEHUEM O00beMa
IPSIMOYTOJIBHOTO
napaJiesienuresa.

O0BeM NMpsIMOi TPU3MBI.
CrepeomeTpHuuecKue 3a1a4H,

CBSI3aHHBIE C BEIYUCIICHHEM
00BEMOB MPSAMOI IPU3MBI.
[TpuknaaHble 33129, CBSI3aHHBIE
¢ 00beMOM IPSAMOM MTPU3MBI.

Brruuciienue 06eMOB Tell ¢
MTOMOLIBIO OTPEEIEHHOTO
uHTerpaiga. O6beM HaKJIOHHOM
MIPU3MBI, TUPAMUJIBI.

CB00OHO OnIEepUpOBaThH
MOHATUSIMH: 00beM Tena, 00beM
IPSIMOYTOJIBHOT'O
napajuieNenumnena.
DopMyJIUPOBATH OCHOBHBIE
CBOIICTBa 0OBEMOB.

Jloka3biBaTh TEOpEMY 00 00BbEME
IPSIMOYTOJIBHOTO
napajuleNienunena, ClIeCTBUS U3
Hee.

Paspe3aTe MHOTOrpaHHMKH,
NEPEKJIaIbIBaTh YaCTH.

Pemate crepeomerpuyeckue
3a]1a4, CBA3aHHBIE C
BBIYHCIICHHEM 00bemMa
IPSIMOYTOJIBHOTO
napajuiesienunea, IpusMbl.
CpaBHHBATh M aHAIU3UPOBATh
YTBEPKACHHUSI C LIENBIO
BBISIBJICHUS

JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIECHUM.
AHaIM3upoBaTh U MOJEIUPOBATH
Ha SI3bIKE TEOMETPUU PEaIbHbIE
CUTYalliH, CBSI3aHHBIE C




Tena BpameHnus

24

®opmyna o0beMa MUpamMHUIbL.
OTHo1eHne 06beMOB UPaMUJ €
OOIINUM YTIJIOM.
Crepeomerpuueckue 3aaun,
CBsI3aHHBIE C 00BEMaMuU
HaKJIOHHOMN MPU3MBbI, TUPaAMU/IBL.
IIpukiiaguele 3aga4m 110 TEME
«O0BbeMBI TeN», CBA3aHHBIE C
00BEMOM HAKJIOHHOM MPU3MBI,
UPaMUIBbIL.

[TpumeHenne 00HEMOB.

Brruncaenue pacCTosaHuA 10
IIJIIOCKOCTH

[nnuaapudeckas MOBEPXHOCTb,
o0pa3zyromue NUINHIPHIECKOM
MTOBEPXHOCTH.

Hunuaap. [pamoit kpyroBoi
uuuHap. [nomans
MOBEPXHOCTU LMIUHIPA.
KoHnnueckas moBepXxHOCTB,
o0pa3zyromue KOHHIeCKOU
nosepxHocTu. Konyc. Ceuenue
KOHYCa MJI0CKOCTHIO,
NapajuIeIbHOMN TUIOCKOCTH
OCHOBAaHMSI. Y CEUYEHHbBI KOHYC.

00BEMOM MPSMOYTOIILHOTO
napaJuleenureaa, IpU3Mbl,
UPAMUJIBI.

HccnenoBaTh MoCTpOCHHBIE
MO/IEJIU, B TOM YHCJIE U C
UCIIOJIb30BAHUEM arapaTa
aJreOpBhl.

BrIBomuTH OCHOBHYIO
MHTETPATBHYIO POPMYITY JUIS
BBIYHCIICHUS] 00BEMOB TEJL.
Jloka3piBaTh TEOpeMy 00 00beMe
HaKJIOHHOU TPHU3MBI Ha IPUMEpe
TPEYTOJIBHOU NPU3MBI U JJIS
NPOU3BOJIEHON TPH3MBI.
Jloka3bIBaTh TEOpEMY: 00
o0beMe MUpaMHIBI,
(GbopMynIHpoBaTh CIEICTBUS U3
Hee: 00beM yCeueHHOM
TUPaAMUJIBI.

BeiBoauts hopmyny s
BBIUUCIICHUS] 00BEMOB
YCEYEHHOW NMUPAMHUIbI

CB000/IHO ONIEpUPOBAThH
MOHATUAMU: HUIMHAPHUYCCKAA
NOBEPXHOCTh, HWIMHAD. U3ydaTs
CrocoObl

NOJTYYSHHS LIHITHHIPUIECKON
IMMOBEPXHOCTHU, HUITUHAPA.
N300paxxaTh HWIMHID U €r0
CCUCHUS TUIOCKOCTBIO.

CB000/IHO ONIEpUPOBATH
NOHATHUAMU: KOHHUYECKas
ITIOBEPXHOCTh, KOHYC, YCEYCHHBIN
KOHYC.




N3006pakeHne KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Inouranp 60KOBOI OBEPXHOCTU
Y TIOJTHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
IMOCTPOEHUEM CEUEHUI
UWIMH]IPA, KOHYCA.
[Ipuknaanble 33129, CBSI3aHHbIE
C LIJIMHIPOM.

Cdoepa u map.

[Tepeceuenue cepsl u mapa c
I0CKOCThI0. Kacanue mapa u
cdepsl IocKocThi0. Bua u
n300pakeHue mapa.

Ypasuenue chepsl. [Lnomanp
cdepsl U ee yacTeil.

Cummerpus chepsl 1 mapa.

CrepeoMeTpuuecKre 3aa4d Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEepoit U mapoM,
MMOCTPOEHUEM UX CEUCHUH
MIJIOCKOCTBIO.

[TpuknanHbIe 3a/1a49M, CBSI3aHHBIC
co chepoii u mapom.
[ToBTOpEHME: OKPYHKHOCTH HA
TJIOCKOCTH, BBIYUCIICHUS B
OKPYXHOCTH, CTaHJapTHBIC
mnoxoous.

Paznmunbie KOMOMHAIIAN TEIT
BpAIlleHUs U MHOTOTPAHHUKOB.
3amgaun o teme «Temna u

MOBCPXHOCTU BPAILLICHU

N3y4ath criocoObl NOJIy4eHUs
KOHUYECKOW MOBEPXHOCTH,
KOHYca.

N3o00pakath KOHYC U €ro
CEUCHUS IIIOCKOCTHIO,
MPOXOJIAIIEH uepe3 oCh, U
IUIOCKOCTBIO,
MEePIEHANKYISIPHON K OCH.
BoeiBoguTh hopmysl 11t
BBIYMCIIEHHST OOKOBOM M IMOJIHOM
ITIOBEPXHOCTEH TEJ BPALLECHHUS.
Pemiats ctepeomerpuyeckue
3aJ]a4, CBI3aHHEIC C TeJIAMU
BpAILICHUS, HAXO0KACHUEM
ILJIOIAA1 OOKOBOM U ITOJIHOM
MMOBEPXHOCTHU, IOCTPOCHUEM
CEUCHHI.

Hcnonb30Bath npu pelieHnu
3aJ1a4 JIaHUMETpUUecKHe (paKkThl
U1 METOJIBI.

CpaBHHMBaTh U aHATM3UPOBATH
YTBEP)KJICHHUS C IIEJIbIO
BBISBIICHUS JIOTHYECKHU
KOPPEKTHBIX

1 HEKOPPEKTHBIX PACCYKJICHUM.
AHaMM3UPOBaTh U MOJICTUPOBATH
Ha s13bIKE T€OMETPHUU PEATbHbIE
CUTYaIINH, CBI3aHHBIC C KOHYCOM
U UAJTUHAPOM.

UccnenoBats mOCTpOEHHBIE
MOJIENIM, B TOM YHCJIC U C
WCITOJIH30BAaHUEM alllapara
anreOpbl




AKTyanu3upoBaTh (pakThl U
METO/bI INITAHUMETPUH,
penieBaHTHBIE TEME, IPOBOIUTH
aHAJIOTUH.

CB000IHO OTIEpUPOBATH
HOHATUAMMU: cepa u 1map,
LEHTP, panuyc, tuamerp chepsl
U 1apa.

HccenenoBats B3aMMHOE
pacriosiokeHue chepsl u
TUIOCKOCTH.

®opmynupoBaTh ONnpeaeIeHue
KacaTeJIbHOM IIJIOCKOCTH K
chepe.

Jloka3sIBaTh TEOPEMBI O
CBOMCTBE U IIPU3HAKE
KacaTeJIbHOM IIJIOCKOCTH.
BeiBoauts hopmyny s
BBIYUCIICHUSI TIJIOIA U chepsl
gyepes paanyc chepsl.

Pemate crepeomerpuyeckue
3aJ1auu, CBA3aHHBIE CO Chepoil n
I1apOM, HaXO0X/I€HUEM IUIOIIA M
cdepsl U ee JacTel,
MOCTPOCHUEM CEUCHUI Cephl

U 11apa.

AHaM3UpOBaTh U MOJEIUPOBATH
Ha SI3bIKE TEOMETPUU PEaIbHbIE
CUTYyalluH, CB3aHHBIE C IAPOM U
cepoti.

Pemate nmpoctele 3a1aun, B
KOTOPBIX (PUTYPUPYIOT




KOMOUWHAIIMK TeJl BPAIICHUs
MHOTI'OTPaHHUKOB.
Hcnonb30Bath Npu peLICHUN
3aJ1a4, CBA3AHHBIX CO cepoil u
11apoM, IJIaHUMETPUUECKUE
(haKThl 1 METOJIBI.

Pemates crepeomerpuyeckue
3a/1ayu, CBA3aHHBIE C TEIaMHU
BpallleHUs], IOCTPOCHUEM
CEUYEeHUH TeJl BpalleHus, ¢
KOMOMHALMSIMU TE€JI BPALLICHUS U
MHOI'OTPaHHUKOB.

[IpoBOOUTH JIOTUYECKHU
KOPPEKTHBIE 10Ka3aTEIbHbIC
paccyX/1eHUs [IPH peLIeHUN
reOMETPUYECKUX 3a/1ay,
CBSI3aHHBIX C
NEPIEHIUKYIIPHOCTHIO
IIJIOCKOCTEM.

AHanM3upoBaTh U MOJEIUPOBATH
Ha SI3bIKE TEOMETPUU peajbHbIE
CUTYyalluH, CBSI3aHHBIE C
MHOTOTpaHHUKaMH.
HccnenoBarb NOCTPOEHHbBIE

MOJICIIH,

B TOM YHCJIE U C
MCII0JIb30BaHUEM ammapaTa
ayreOpsl

[Inomanu noBepxHocTH
1 00BbEMBI KPYTJIBIX TEJ

O6beMm muuHIpa. Teopema 06
o0beMe MPSMOTO ITUITUH/PA.
ITnomanau 60KOBOM ¥ MOIHO
TMOBEPXHOCTH LIUIIUHIPA.

CB000/IHO ONIEpUPOBATH
MOHATHAMH: 00BEM Tea,
TUIOMIA/Ib TOBEPXHOCTH.
®opMyJIUPOBATH OCHOBHBIE
CBOICTBa 0OBEMOB.




Brruncnenme o0beMoB Tel ¢
MTOMOLIBIO ONPEEIEHHOTO
nuHTerpana. O6beM KoHyca.
IImomany OOKOBO U ITOJIHON
MOBEPXHOCTH KOHYCA.
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C BEIYHCIICHHEM
00BEMOB LIUJIUH/IPA, KOHYCA.
[Ipukitagueie 3aga4u 110 TEME
«O0BEeMBI U TIIOIIATN
IIOBEPXHOCTEH TeIl.

OO6beM mrapa 1 mapoBoro
cekropa. Teopema 00 oObeme
mapa. [Inomans cdepsr.
CrepeomeTpHuyuecKue 3a1auu,
CBSI3aHHBIE C BHIYMCIICHUEM
00BEMOB 11apa, IIapOBOTro
CErMEHTa, IIapOBOr0 CEKTOpA.
[IpukiiagHele 3aga4u 1o TeEMe
«O0BEMBI TN, CBSI3aHHBIE

¢ 00BEMOM II1apa U TJI0MIAJIBI0
cdepsl.

CoOTHOIIECHUS MEXTY
TJIOLIAISIMU TTOBEPXHOCTEN U
o0beMaMu MOJOOHBIX TEJl.

HOI[06HLIC TCJIa B IIPOCTPAHCTBC.

N3menenue obbema npu
Mo00HH.
CrepeomeTpuiecKue 3a1a4u,

CBSA3aHHBIE C BBIYUCICHUEM
00BEMOB TeJ U TUIOIAAeH
IIOBEPXHOCTEH

Jloka3biBaTh TEOPEMBI: 00
obbeMe nuiMHIpa; 00 oobeMe
KoHyca. BeIBOIUTE (hopMyITbI
JUTSL BBIYHMCIIEHUSI 00BbemMa
YCEUEHHOT'0 KOHYCA.
HccnenoBath MoCTpOeHHbIE
MO/IeJI, B TOM YHCJIE U C
MCIIOJIb30BAaHUEM arrapaTa
anreopsol.

3HaTh BO3MOXHOCTHU PELICHUS
3a/1a4 Ha IOCTPOEHUE IIUPKYJIEM
Y JIMHEUKOH, 0 KJIACCUYECKUX
HEepa3pennMbIX 3a/1a4uax.
CB0OOIHO ONIEPUPOBATH
MOHSTUSMH: IIAPOBOM CETMEHT,
IAPOBOM CJIOM, I1apOBOM
CEKTOp, OCHOBAHUE U BBICOTA
CEerMeHTa, OCHOBAHUE U BBICOTA
1apOBOTO CIIOSI.

BreiBonuth (hopmynbl mmst
HAXO0X/IeHH 00BEMOB IIAPOBOTO
CErMeHTa, IMapoBOTO CEKTOPA,
rIomaau chepsl.

Joka3piBaTh TEOpeMy 00 0ObeMe
mrapa.

Pemate crepeomerpuyeckue
3aJ1a4M, CBA3aHHbBIE C 00HEMOM
mapa, 1mapoBOro CETMEHTa,
IapOBOT0 CEKTOPA, MIIOLIAAbI0
chepsr.

CpaBHUBATH U aHATTU3UPOBATH
YTBEP)KJICHHS C IIEIIbIO
BBISIBJICHHSI JIOTHYECKU




KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHHU.

AHaM3UpOBaTh U MOJICIUPOBATH
Ha SI3bIKE TEOMETPUU peajibHbIe
CUTYyalllH, CBSI3aHHBIE C
00BeMOM m1apa, apoBOro
CErMEHTA, IIaPOBOI'0 CETMEHTA,
TJIOMIAIBI0 CEPHI.

CB00OHO OnepUpOBaTh
MOHATHEM: MTOJ00HBIE TeNa B
IIPOCTPAHCTBE.

Borancnsate 00beMbl Tel ¢
IIOMOUIBIO ONPEAEIEHHOIO
MHTETpaa.

Pemate crepeomerpuyeckue
3aJ1auu, CBA3aHHbIE C
COOTHOIIECHUSIMHA MEXTY
MJIOIIAIIMU TTIOBEPXHOCTEN U
o0beMaMU OJO0HBIX TEII.
[IpoBoaUTH TOrMUECKU

KOPPEKTHBIE IOKa3aTeIbHbIE
pacCcyXIeHU NIPH PEIICHUN
TeOMETPUUYECKUX 3a/1a4,
CBA3AaHHBIX C BEIYUCJICHHUCM
00BEMOB

TeJ ¢ TIOMOIIIBIO OTPEAETIEHHOTO
WHTETpaIa, HaX Xk JICHUEM
COOTHOIIIEHUS MEXKTY
IJTOMIAASIMU TOBEPXHOCTEN U
00BeMaMH TOJOOHBIX TEI.
AHaIM3UPOBATh U MOJICITHPOBATH
Ha SI3bIKE TEOMETPUH PeabHbIC

CUTyalluH, CBA3aHHBIC C




00BbeMaMu 1 MMOBEPXHOCTAMHU
TeJl, Ha JI0Ka3aTelbCTBO U Ha
HaX0XKJICHHE T€OMETPUYCCKUX
BEITMYMH

JBmxeHus

JIBH>KEHUS POCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHCcTBO (puryp. Oduue
CBOMCTBA IBWKEHUI. Buabl
JIB)KEHUI: TapaJlIeIbHbIN
MIEPEeHOC, LIEHTPaJIbHAS
CUMMETpHUS, 3epKaJIbHAs
CUMMETpPHUS, TOBOPOT BOKPYT
npsimoid. [IpeobpazoBanus
nogo6us. [Ipsmas u cepa
Ditnepa.

I'eomerpuueckue 3a1aun Ha
MIPUMEHEHUE JBUKEHUS

CB000IHO OTIEpUPOBATH
HOHSATHAMH: OTOOpaKEeHUE
IPOCTpaHCTBA Ha ceds,
JIBIDKEHHE TIPOCTPAHCTBA,
[EHTpaJIbHAs1, OCeBAs U
3epKajibHas CHMMETPHH,
NapaJuIeIbHbIN IIEPEHOC;
paBeHCTBO U moji00ue Guryp.
Jloka3bIBaTh YTBEPKICHUS O
TOM, YTO LIEHTpaJIbHasA, OCEBas U
3epKaJIbHAsi CHMMETPUH,
napaielbHbIi IepeHoC
SIBIISTIOTCSI IBUKCHUSIMHU.
BeimonusaTe npeodpazoBaHus
nosoous.

OnepupoBaTh HOHATHAMMU:
npsiMas u chepa Ditnepa.
Pemats reomeTpryeckue 3agauu
C MCIIOJIb30BaHUEM JIBHXKCHHH.
Hcrnonb30Bath Mpu pelieHnA

3a7a4 IBUKEHUSI IPOCTPAHCTBA U
HUX CBOMCTBa

[ToBTOpenue, o6o0IIEHNE
U CUCTCMaTHU3alnua
3HaHUHU
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O6o0061maroniee NOBTOpPEHNE
MIOHATUI U METOIOB Kypca
reomerpuu 10-11 kmaccos,
cucTeMaTH3alus 3HaHUH.
Hcropus pasButus

CTEepEOMETPHUU KaK HAyKH U ee

Pemate crepeomerpuyeckue
3aJ1a4M Ha J0Ka3aTeJIbCTBO
MaTeMaTHYeCKUX OTHOILIEHUH,
HaXO0XIEHUE T€OMETPUUECKUX
BEJIMYUH (JJIUH, YTJIOB,
mIomasei, oobeMoB).




POJIb B pa3BUTHUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcnonb30Bath Npu peLICHUN
CTEPEOMETPUUYECKHX 3a/1a4
IUTAHUMETPUYECKUe QaKThl U
METO/BI.

[IpoBOAUTH JIOTUYECKHU
KOPPEKTHBIE 10Ka3aTEIbHbIC
paccyX1eHHUs IIPU pPELIEHUN
CTEPEOMETPUUYECKUX U
IUTAHUMETPUUECKHX 3ajiau.
CpaBHMBaTh U aHAIU3UPOBATh
peabHbIC CUTYAIlUU U BBISBIIATD
BO3MOKHOCTb €€
MOJIEJIMPOBAHUS Ha S3bIKE
T€OMETPHUH.

MoaenupoBaTh peaqbHYIO
CUTYaLMIO Ha SI3bIKE TEOMETPUU
Y UCCIIEZI0BATh TOCTPOCHHBIE
MOJIEJIN, B TOM YHUCJIE U C
HCIIOJIb30BaHUEM alllapara
anreOphl.

Hcnoap3oBaTh KOMIIBIOTCPHBIC
[IPOrpaMMBI IIPU PEILICHUH 3a1a4.
ITonmyuaTs npencraBiieHHE O

TCOMETPHH KakK O
pa3BUBAIOIIEHCS HAYKE,
HCCIEAYIOIIEN OKpYKAroIUN
MUD, CBA3aHHOMU C peaIbHbIMU
00BeKTaMH, TOMOTaroIei
PELINTD PeATIbHBIE KU3HEHHBIE
CUTYalllU O POJIU CTEPEOMETPUH
B pa3BUTHU COBPEMECHHBIX




HHXXCHCPHBIX U KOMITBIOTCPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102 8







ITOYPOYHOE IIVTIAHUPOBAHUE

10 KJIACC
Ne i/ Tema ypoxa KosmyecTBo yacos DiexkTponnbie HHPOBLIE
Bcero  Kontpoabnbie | 00pa3zoBaTe/ibHbIE pecypchbl
padoThI

OcHOBHbIE TIpaBHJIa H300paKEHHUS HA PUCYHKE

1 IJIOCKOCTH, IMAPAJIICIIBHBIX MPSMBIX (OTPE3KOB), 1 https://m.edsoo.ru/FOMGVRWHE
CEepeIMHbI OTPE3Ka
[ToHsATHS CTEPEOMETPUH: TOYKA, IPAMast, TNIOCKOCTh,

) npoctpancTBo. OCHOBHBIE MTPaBUIIA H300paKEHUS HA 1 https://m.eds00.ru/SECB310PZ
PHCYHKE TUIOCKOCTH, MapalIeIbHbIX MPSIMbIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsTHS: IepeceKaroIuecs MIOCKOCTH,

3 MEPECEKAIOIINECS MPsMasi U TIOCKOCTh; 1 https://m.edsoo.ru/T2NNAUSWK
MOJTYTIPOCTPAHCTBO
[MousTHSA: TIEpeceKaroIIuecs IOCKOCTH,

4 MEPECEKAIOIINECS MPsMasi U TIOCKOCTh; 1 https://m.edsoo.ru/7KZVSHHVO
MOJTYTIPOCTPAHCTBO
MHororpaHH1KH, U300pa’keHUE MPOCTEUIITUX

5 MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIIIX 1 https://m.edsoo.ru/AHGUTWH2F
00BEKTOB
MHOTOrpaHHUKH, H300paKEHNE MPOCTEHIITUX

6 MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIONUX 1 https://m.edsoo.ru/88UACES2Y
00BEKTOB
AKCHOMBI CTePEOMETPHH U TIEPBBIE CICICTBUS U3 HUX https://m.edsoo.ru/IDKRAG03N
AKCHOMBI CTEPEOMETPUHN U TICPBBIE CIEACTBHSI U3 HAX https://m.edsoo.ru/ZIP3R7LQ2



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEICTBUS U3 HUX.

CriocoObl 3a/1aHus NPSIMBIX U TUIOCKOCTEH B
npoctpancTBe. O603HaUEHUS MPSAMBIX U TUIOCKOCTEH

https://m.edsoo.ru/AQXJXEDYR

10

N300pakenune ceueHuil mupaMusl, Kyoa v IpU3Mbl,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obpaxkenue
MePECeUCHUS MOTYUYCHHBIX IIJIOCKOCTEH.
PackpainBaHue MOCTPOCHHBIX CEUCHHUN Pa3HBIMU
[[BETAMH

https://m.edsoo.ru/EVUE9AZ7J

11

N300pakeHne ceueHuil mupaMupl, Kyoa U PU3MBI,
KOTOpBIE MPOXOJAT Yepe3 ux péopa. M3obpaxenne
IepeceyeHus MOJYyUEHHBIX MIIOCKOCTEH.
PackpammBanue noCTpOEHHBIX CEYEHUN Pa3HBIMU
LBETAMU

https://m.edsoo0.ru/XT1VCSWB2

12

N300paxenune ceueHnit nupamuibl, Kyoa v pU3Msl,
KOTOpBIE TPOXOIT uepe3 ux péopa. M3zobpaxkenue
nepeceyeHus MOayYEHHBIX MIIOCKOCTEH.
PackpaimBaHyue NOCTPOSHHBIX CEUYCHUN Pa3HBIMU
[[BETaMHU

https://m.edsoo0.ru/08LAY6GMF

13

N300paxenune ceueHnit nupamuibl, Kyda v pU3Msl,
KOTOpBIE TPOXOIT uepe3 ux péopa. Mzobpaxkenue
nepeceyeHus MOIyYEHHBIX MIIOCKOCTEH.
PackpamBanyue NOCTPOSHHBIX CEYEHUN Pa3HbIMU
[[BETaMU

https://m.edsoo.ru/EKWHLAWS84

14

15

16

Merton cnesioB IJist MOCTPOSHUS CeUSHUI

Meroa cnenoB A nocTpoeHus ceueHuid. CBoiicTBa
MepeceyeHn il MPSIMbIX U MIIOCKOCTEN

Merton cnenoB s mocTpoeHus ceuennii. CBoiCTBa
[IEPECCYCHUH IPSMBIX U INIOCKOCTEN

https://m.edso0.ru/1JOON3100

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ



https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0

17

[TocTpoenue ceuenuii B mupamuze, Kyoe 1mno tpém
ToukaM Ha péopax. CozlaHue BEIHOCHBIX YepTexel nu
3alMCh NIaroB IOCTPOEHUS

https://m.edsoo.ru/HFW6370DR

18

[TocTpoenue ceuenuii B mupamue, Kyoe 1mno Tpém
Toukam Ha péopax. Co3zmaHue BBIHOCHBIX YEPTEKEHN
3aMuch HIaroB IOCTPOEHUS

https://m.edsoo.ru/L62FFLCBW

19

20

21

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém
ToukaMm Ha péopax. Co3maHne BHIHOCHBIX YEPTEKEH U
3aIMCh 1IArOB MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém
ToukaMm Ha péOpax. Co3zmaHune BHIHOCHBIX YEPTEXKEH U
3aMuch MIaroB MOCTPOCHUS

[ToBTOpenue mnanumetpuu: Teopema o
IIPONOPIMOHANIBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

https://m.edsoo.ru/JIAQJNZCX

https://m.edso0.ru/XJEZAR5TO

https://m.edsoo.ru/L3FYZLILR

22

[ToBTOpenue mnanumerpun: Teopema MeHnenas.
PacueTnl B ceueHUsIX Ha BEIHOCHBIX YCPTEIKAX.
Hcropus pa3BUTHS MIIAHUMETPUU U CTEPEOMETPUHI

https://m.edsoo.ru/TP9F3DVV1

23

24

25

KonTponbHas padora "AKCHOMBI CTEPEOMETPUH.
Ceuenus"

B3anMHOe pacnosnoxeHue npsMbIX B IPOCTPAHCTBE.
CkpenuBatrouiecs npsmele. [Tpusnakn
CKpeluBaroImuxcs npsAMeix. [lapamiensHbie npsmele B
MIPOCTPAHCTBE

TeopeMa 0 CyleCTBOBAaHUM U €IMHCTBEHHOCTH IIPSIMOM
NapajuIeJIbHON JAHHOU IIPSAMOM, IPOXOIALIEN Yepes
TOYKY IPOCTPAHCTBA U HE JIEXKALIEH Ha JAHHOU

https://m.edsoo.ru/EBLEQ9SZ1

https://m.edsoo0.ru/TYO90BHKY

https://m.edsoo.ru/CYUOQMU9K9



https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9

npsMoH. JIemMma o0 nepecedeHny napasulesIbHbIX
IPSIMBIX INIOCKOCTBIO

26

27

28

[TapanmnensHOCTB Tpex NpsMbIX. Teopema o TpEX
MapajuiebHbIX OPsIMbIX. TeopeMa 0 CKpPEeIMBarOUIUXCS
MIPSIMBIX

[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA
napajuiebHOTO MPOEKTHUpOBaHus. M300pakeHue
pa3HbIX (GUTYp B MapaJIICITBHON TPOCKIIUU

HeHTpaJ'ILHaSI IMPOCKI M. VYroac COHAaITpaBJICHHBIMHA
CTOpOHaMH. Yron MCKAY NPAMBIMHA

https://m.edsoo.ru/TRPMZB3MZ

https://m.edso0.ru/03GR50WZV

https://m.edsoo.ru/Z5FPAG6SHI

29

321[[3.‘11/1 Ha J0Ka3aTCJIbCTBO U UCCIICAOBAHUC,
CBA3aHHBIC C PACIIOJIOKCHUCM IIPAMBIX B IIPOCTPAHCTBC

https://m.edsoo.ru/7W31COFG6

30

31

32

[TonsaTHsA: MapaIeaTbHOCTh NPSIMON U MJIOCKOCTH B
npoctpanctse. [Ipu3Hak napamieabHOCTH IPSIMON U
mwiockoctd. CBOMCTBA MapaylieIbHOCTH NPSMON 1
IJI0CKOCTH

I'eomeTpuyeckue 3a1a4n Ha BBIYUCIICHUE U
JI0Ka3aTelIbCTBO, CBA3aHHBIC C I1apalIEIbHOCTBIO
MPSIMBIX Y INIOCKOCTEN B IPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOAAILETO Yepe3 JaHHYIO
IIPSIMYIO Ha YepTEkKe U NapajlIeIbHOTO APYTron
psAMOM. Pac4€r oTHOIIEHU I

https://m.edsoo.ru/N18CUQO03L

https://m.edso0.ru/2DD9X2MQ3

https://m.edsoo.ru/1PO6R5839

33

[TapannensHas npoeKUsl, MPUMEHEHHE IS
MIOCTPOCHHUS CEYCHH Ky0a U mapauieNenumne/a.
CBoiicTBa napasienenurneia u Npu3Mbl

https://m.eds00.ru/930T7FLSK

34

[TapannensHele ockocty. [IpusHaku
HapajyIeNIbHOCTH JIBYX IIOCKOCTEHN

https://m.edsoo.ru/QFUJAHV88



https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88

Teopema 0 napaJuIeIbHOCTH U €IUHCTBEHHOCTH
IJIOCKOCTH, MIPOXOJIALICH uepe3 TOUKY, He

35 . https://m.edso00.ru/2WG4W4XNO
MPUHAUIKAIIYIO JAHHOW TNIOCKOCTH U CIICICTBHS U3
Heé
CaolicTBa napamieiabHbIX INIOCKOCTEN: O

36 napajuieIbHOCTH TPSMBIX MIEPECEUCHUS TIPU https://m.edsoo.ru/3KIKV3ROG
NepecedeHu  BYX NapaluIeIbHbIX IUIOCKOCTEH TPEThEH
CaolicTBa napaieiabHbIX IIOCKOCTEN: 00 OTpe3Kax

37 HapauIeIbHBIX MPSIMBIX, 3aKJITFOUEHHBIX MEXKTY https://m.eds0o.r/OL A4PYRAT
napauIeIbHBIMU IJIOCKOCTSIMU; O TIEPECEUCHUH
IpSIMOY C JIBYMsI ApAJLICTbHBIMU TNIOCKOCTAMH

38 IToBropenue: Teopema ITudaropa Ha mIOCKOCTH https://m.edsoo.ru/9VJZIWC6J

39 [ToBTOpEHUE: TPUTOHOMETPHUS TIPSMOYTOJIEHOTO https://m.eds00.ru/Z6ENNNTSD
TpeyroJbHUKA

40 CBoiicTBa Ky0a ¥ MPSIMOYTOJIBHOTO MapasuIesenuieaa https://m.edsoo.ru/HYNIQ785Q
B

41 BIYHCIICEHUE JUTUH OTPE3KOB B KyO€ M MPSIMOYTOJIEHOM https://m.edso0.ru/EZBZVPOEC
napaJuiesenure/e

42 [IepnenuKyISIpHOCTH prlMOfI n mockocty. [Ipn3nak hitps://m.eds00.ru/I8FSHOGG3
NEePICHIUKYIIIPHOCTH MPSIMOH U TJIOCKOCTH

43 [IepnenuKyIsIpHOCTD npzMoi/”I n mockocty. [Ipn3nak hitps://m.eds00.ru/K38BG3IZH
NEePICHIUKYIIIPHOCTH MPSIMOM U TJIOCKOCTH
Teopema 0 CylIeCTBOBaHUU M €IMHCTBEHHOCTH

44 IPSIMOH, POXOAAIIECH Yepe3 TOUKY MPOCTPAHCTBA U https://m.edsoo.ru/WF3MTS4E5
NEePIECHUKYIISIPHOH K TUNIOCKOCTH

45 [T10cKOCTH ¥ NIEPIICHIUKYJISIPHBIC UM MIPSMBIC B https://m.eds0o.r/OKTGKHNSI
MHOTOTpaHHHKaX

46 [T1ocKkOCTH ¥ NEPIICHIUKYJISIPHBIC UM MIPSMBIC B https://m.eds0o.ru/STVIAWIWA

MHOTI'OrpaHHUKax



https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3

[Iepnennukymsp u HaknoHHasd. [loctpoenue

47 https://m.edso0.ru/KIP9L4ZCX
MEePIEHAUKYIISIPA U3 TOYKH HA MPSAMYIO
IT !

48 CPHCHTIYIIP 1 HAICIOHHAA. HI0CTPOCHIE https://m.edsoo.ru/21ITUD45PR
NEPIEHIUKYJIAPA U3 TOUKU Ha IPAMYIO

49 Teopewma o Tpex neprerankypax (psmas https://m.edsoo.ru/CNE1PAIUS
oOpaTHas)
T N

50 COpeMa O TPEX MEpIEH/IHKYIAPAX (MpAMast i https://m.edso0.ru/IPCG564WN
oOpatHas)

51 YT01 MeXKIY CKPEIIUBAOIIUMHUCS MTPSIMBIMU https://m.edsoo.ru/K4AEHQ3E9E

52 [Touck neprieH MKy pHBIX Hp}I‘l‘VILIX C TIOMOLIBIO https://m.edso0.ru/EBYVPSMSI
MEePIEHIUKYISIPHBIX MIOCKOCTEN

53 OproroHajabHOE MPOCKTUPOBAHKE https://m.edso00.ru/GPOZX8VHE

54 [Toctpoenue ceuenuii Kyoa, MpU3MBlI, nvpaBI/mLHoﬁ https://m.eds00.ru/F5ZMOALAE
MUPaMHJIBI C TOMOLIBI0 OPTOTOHAIBHOM MPOEKIINH

55 [Toctpoenue ceuenunii kyoa, MpU3MBlI, HPaBHHBHOfI https://m.eds00.ru/T50FUDOOJ
MIPaMUJIBI C TOMOLIBIO0 OPTOTOHAIBHOM NPOEKIINH

56 CHMMETPH B IPOCTPAHCTBE OTHOCHTCIIbHO https://m.eds00.ru/N77K7ZM8K
miockocTH. [ImockocT cuMMeTpuii B MHOTOTpaHHHUKaX
I .

57 PHU3HAK NEPIEHINKYISIPHOCTH NPSMOU U INIOCKOCTH hitps://m.eds0o.ru/L9E703U3V
KaK CJIEZICTBHE CUMMETPHUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacdy€r paccTosiHui OT hitps://m.eds00.ru/Z9E166HHZ
TOYKH J10 TUNIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacdy€r paccTosiHUi OT hitps://m.eds0o.ru/TISUOWZTH
TOYKH JI0 TNIOCKOCTH

50 CrniocoObl OMyCTUTH HepHeHI[I/IVKYJI}IpBIZVCI/IMMeTpI/IH, https://m.edso0.ru/DHFUCBWOS
CZIBUT TOUKH I10 NapaJIJIeIbHON NPSIMOI

61 CaBur no HenapauieIbHOW MPsIMOM, U3MEHEHHUE httos://m.eds00.ru/9OANVFESE

paccTosHu



https://m.edsoo.ru/KIP9L4ZCX
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KonrponbHas padora "B3anmHoe pacronioxxeHue

62 . | https://m.edso0.ru/JWSUZNN8J
IPSMBIX U ITIOCKOCTEH B IIPOCTPAHCTBE
[ToBTOpEHUE: Yroia MeXy MPSIMBIMH Ha TUIOCKOCTH,

63 TPUTOHOMETPHSI B TPOU3BOJILHOM TPEYTOJIbHHKE, https://m.edsoo.ru/SKO9RHWDFQ
TeopeMa KOCHHYCOB
IT :

64 OBTOPSHNG: YTOJ ML CHpCIBaOrMucH https://m.edsoo.ru/WBREU9US7
IPSIMBIMH B IPOCTPAHCTBE

65 ['eomeTpruecKre METOIbI BBIYUCICHHS YTIIa MEXKTY https://m.edso0.ru/3U40237CK
NpPSIMBIMH B MHOTOTPaHHHUKAX

66 JIByrpanHblil yroi. CBOMCTBO JIMHEWHBIX YIJIOB hitps://m.eds00.ru/8HACY FABO
JBYTPaHHOTO yTJja

67 [TepnienuKynsIpHEIE HJIOCKOCTI/I‘: CBoiicTBa B3aUMHO https://m.edsoo.ru/ELHMBONVD
NEePIECHUKYIISPHBIX IIOCKOCTEH
[Mpu3Hak neprneHIuKyISIPHOCTH TUIOCKOCTEH; TeopemMa

68 O TIPSIMO¥A TTepeceveHust IBYX TIOCKOCTEH https://m.edsoo.ru/FY5TMQ43F
NEePIEeHINKYIISPHBIX TPEThEH TIOCKOCTH

69 HpﬂuMoyroanHﬁ napajuiesenunen; Kyo; usMepeHus, https://m.edso0.ru/K99DBNDAW
CBOMCTBa MPSIMOYTOJILHOTO TTapaJlIe/ICIIe1a
T

70 cOPEMa O ANATOHAIH npﬂMoyroano"ro https://m.edsoo.ru/E3T10AD6I
napaJuiesienure/a u caeCTBUE U3 Hed
CrepeomeTpHuyecKkre U IPUKITAIHbIC 3a1a4H,

71 CBSI3aHHBIE CO B3aUMHBIM PaCIIOJIOKEHUEM MPSIMBIX U https://m.edso0.ru/4TBYU36HZ
TUIOCKOCTH
[ToBTOpEHHUE: CKPEUIUBAIOIIUECS MPSIMBIE,

72 napaieNIbHbIe TUIOCKOCTH B CTAaHIAPTHBIX https://m.eds00.ru/TL947D6WK

MHOT'OrpaHHUKax
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[Tapa mapannenpHbIX IIOCKOCTEN HA

73 CKPEIIUBAIOIINXCS IPSIMBIX, PACCTOSTHHE MKy 1 https://m.edsoo.ru/YFWZTQREN
CKPEIIMBAIOIIUMHUCS MPSIMBIMU B MPOCTBIX CUTYAIMIX
P

74 aCCTOjIHI/Ie OT TOYKH JIO IUIOCKOCTH, PACCTOSIHUE OT 1 https://m.eds0o.r/WEGNASEIM
IPSIMOU JI0 TUIOCKOCTH

75 Beruriciienue paccTosHUA MEXTY CermmfanmHMHc;I 1 https://m.eds0o.ru/SWIVILHMD
MPSIMBIME C TIOMOIIIBIO TIEPIIEHAUKYISPHON TIOCKOCTH
TpéxrpaHHblii yroJ, HEpaBESHCTBA ISl TPEXTPAHHBIX

76 yrioB. Teopema ITudaropa, TeopeMbl KOCHHYCOB H 1 https://m.edso00.ru/3AXGHNLQ4J
CHHYCOB JIJIsl TPEXTPAHHOIO yIJia

77 DieMeHThI CheprUYEeCKOil FEOMETPUU: TeOAe3MICCKUE 1 https://m.edsoo.ru/HMVTV74CP
JIMHUY Ha 3emiie

78 KontpomnbHast pabota "Yribl U paccTostHUS" 1 https://m.edsoo.ru/IRTWZ59YU

= "M

79 CI/ICTeMaTI'/'ISaIH/Iﬂ 3HaHUH "MHOrOrpaHHUK U €r0 1 https://m.edso0.ru/VC3UOAK3E
AIIEMEHTHI

80 [Mupamuma. Buasl nupamus. [IpaBusibHas mupamuga 1 https://m.edsoo.ru/J3R0247E0Q

81 IIpusma. IIpsamas u HaknoHHas npusMel. [IpaBuiibHas 1 https://m.edso0.ru/JINDHOOSEQ
npu3Ma
n . N

82 PAMOT TAPALICHCTIMIEA, HPAMOYTOAbHbH 1 https://m.eds00.ru/L8803LZGS
napajuienenunesa, Kyo

83 Brimykisie MHororpannuku. Teopema Diinepa 1 https://m.edso00.ru/B4ATOMDU1D
B LT i :

84 BIMTYKJIbIe MHOTOTpaHHUKHU. Teopema Ditepa 1 https://m.eds00.ru/OOMXIGALS
[TpaBuIbHBIC U TTONYTTPABUIbHBIE MHOTOTPAHHUKH

85 KonTponpHas padora "MHuororpaHHUKH" 1 https://m.edso0o.ru/3N52B3TEM

86 [ToHATHE BEKTOpA Ha MJIOCKOCTH U B IPOCTPAHCTBE 1 https://m.edsoo.ru/LRBSE3B09

87 CymMa BEKTOpPOB 1 https://m.edsoo.ru/MNTSX2XL8

88 PazHOCTH BEKTOpPOB 1 https://m.edsoo.ru/5SHBMZ1POH
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https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH

89 [TpaBusio napaiienenumnena https://m.edso00.ru/XS6AN7LA2
90 YMHOXKEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/MJUH128LR
o1 Paznoxenue BGKTf)pB. 1o 6a3ucy TpEX BEKTOPOB, HE 1 https://m.eds00.ru/U760IDCTG
JIeXKaIIUX B OJTHOM TUIOCKOCTH
92 CkansipHOE ITPOU3BEICHUE 1 https://m.edsoo.ru/JZ46VNC71
93 BeIunciienue yria MexIy BEKTOpaMH B IPOCTPAHCTBE 1 https://m.edsoo.ru/1U5196UQP
94 [Ipocreiimiue 3a1auu ¢ BEKTOpaMu 1 https://m.edsoo.ru/FIXV79T8B
95 IIpocreiimive 3agauu ¢ BEKTOpaMu 1 https://m.edsoo.ru/JCWURNGO01
96 [Ipocreiinme 3a1aun ¢ BEKTOPaMH 1 https://m.edsoo.ru/BEHWOELKS
97 IIpocreiimive 3agauu ¢ BEKTOpaMu 1 https://m.edsoo.ru/P3W8WZZSY
98 OO6o0IeHre ¥ cUcTeMaTU3alys 3HAaHUH 1 https://m.edsoo0.ru/ECRMXSNM3
99 O00011eHE U cUCcTEMATU3as 3HAHUN 1 https://m.edsoo.ru/XXBTFP5WL
100 HToroBasi KOHTpOJIbHAs paboTa 1 https://m.edso00.ru/SFGPDWNKO
101 HToroBas KOHTpoJIbHas paboTa 1 https://m.eds00.ru/X3ZG8A6SO
102 O00011IeHE U cUCcTEMAaTH3as 3HAHUH 1 https://m.edso0.ru/931AWXEK1
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102



https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE NN (pPOoBbIE
o0pa3oBaTejbHbIE pecypchl

Ne i/m Tema ypoka
K
Beero OHTPOJIbHbIE
padoThI

1T "K

1 OBTOpCHHUE TCMI)'I' OOpMHATHI BEKTOpA Ha IJIOCKOCTH 1 https://m.edsoo.ruMWERSDSIAU
U B IPOCTPAHCTBE

2 [ToBTopenue Tembl "CKalipHOE MPOU3BEICHHE BEKTOPOB" 1 https://m.edso00.ru/M6JO60NJ7
1T "B

3 OBTOpCHHUE Tel\fm BIYKCIICHUE YTJIa MEXK]y BEKTOPAMHU 1 https://m.edsoo.ru/55KY4LLVG
B IIPOCTPAHCTBE
H n ~ (V)

4 OBTOpCHHUE TeM”I)I VYpaBHEeHHUE MPSIMOA, POXO/ISAIICH 1 https://m.edsoo.ru/U20HPUSEW
4epe3 JIBE TOYKU

5 VYpaBHEHHUE IUIOCKOCTH, HOPMallb, YpaBHEHHE TIOCKOCTH 1 https://m.edsoo.ru/\V'Y IHSTERW
B OTpe3Kax

6 YpaBHEeHHUE IOCKOCTH, HOPMaJlb, YPaBHEHHUE TIOCKOCTH 1 https://m.eds00.ru/541910WGX
B OTpe3Kax
BekTopHoe nmponsBeieHne 1 https://m.edsoo0.ru/NTYOG2APM
JluHeliHbIe HEPaBEHCTBA, IMHEHHOE MPOrpaMMHPOBAHNE 1 https://m.edso0.ru/54EQ7JQ8E
JluHeiHbIe HEpaBEHCTBA, JINHEHHOE MTPOTrPAMMHUPOBAHHE 1 https://m.edsoo.ru/VPKWBB4AA
A ,

10 HAJUTHYCCKUE METOIBI PAcuETa yria Mex 1y MpsIMbIMH 1 https://m.edsoo.ru/KHI20M3PV
B MHOTOTPaHHUKaX

11 AHATHTHICCKHE MCTOJEI PacSTa yIa MesLy 1 https://m.edso0.ru/DDXUUAIAS
IUTOCKOCTSIMU B MHOTOTPaHHHKaX

12 dopmyra pacCTOsIHUSL OT TOYKH JI0 TNIOCKOCTH B 1 https://m.edso0.ru/SGA5LUUGL
KOOpPIMHATAX



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1

13 HaxoxxaeHne paccTossHUi OT TOUKHU A0 TIOCKOCTH B KyOe https://m.edsoo.ru/8V2N4X1L3

14 Haxox(z[eHI/ie PacCTOSHHIA OT TOYKH JI0 TUIOCKOCTH B https://m.edsoo.r/UZ15UUS7E
NPaBUIBLHOMN MTUPAMHIE

15 KonrpoasHas pabora "AHanutuueckas reomerpus” https://m.edso00.ru/8NGI1IGHFM

16 CeueHnst MHOTOTPaHHHMKOB: CTAHIAPTHBIC https://m.eds00.ru/219603NHO
MHOTOTPaHHUKH

17 CeueHUsI MHOTOIPAHHUKOB: METO/T CJICJIOB https://m.edso0.ru/52XG02J5B

18 Ceuenvist MHOTOIPaHHHUKOB: CTaHI[aIBTHI)Ie IUTOCKOCTH, https://m.eds0o.ru/CUPTTCPXO
HepeCcevYeHus MPSIMBIX U TUIOCKOCTEH

19 [MapasutenbHbIe MPSIMbIE U MJIOCKOCTH: MapalIeIbHbIC https://m.edsoo.r/MMEIMKRDP
CEUYeHUS

20 [MTapanaenbHble IPSIMbIE U INIOCKOCTH: PACYET OTHOIICHHIMA https://m.edso0o.ru/O71ROIJFI

21 [MapautebHbIE TPSAMBIE U TUIOCKOCTH: YIIJIbI MEKIY https://m.eds00.ru/26EPTM74A
CKPEIINBAOIIUMHUCS PSIMBIMU
[eprieHAUKYIAPHBIE MPSMbIC U TUIOCKOCTH: CTaHIaPTHBIE

22 napsl MepIeHANKYISPHBIX TUIOCKOCTEH U MPSMBIX, https://m.edsoo.ru/YQUVT6EVZX
CUMMETPHH MHOTOTPaHHHKOB
I1 :

23 EpIICHINKYIISIPHbIE TIPSAMBIE U TNTIOCKOCTH: TEOPEMa O https://m.edsoo.r/HOIN20Z P
TpeX MepHeHANKYIApax

o4 [NeprieHANKYIAPHBIE IPAMBIE U IZIOCKOCTH: BHIYMCIEHHUS https://m.edsoo.r/OWFAQLAYJ
JUTAH B MHOTOTPaHHHKAaX
II :

o5 OBTOpteI’I/Ie TUTOIIAId MHOTOYTOJIBHUKOB, (DOPMYJIBI JIIsI https://m.edsoo.ru/FEDRZ0IGAX
TJI0MIAJIEH, COOOpaKEHUS IO 100MsI
II :

26 OBTOpteI'I/Ie TUTOIIAd MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJISI https://m.eds0o.ru/1ZY RNNIKV
riomiaiel, cooopakeHus moao0us

97 [ToBTOpEHME: TUIOTIAA MHOTOYTOJEHUKOB, (DOPMYJITBI JJIS httos://m.edso0.r/HWHVENLOO

TJI0IIAJIeH, COOOpaKEHUS IO 100U



https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO

Inomany ceyeHnii MHOrOTPaHHUKOB: TUIOMIAIN

28 MIOBEPXHOCTEH, pa3pe3aHus Ha 4aCTH, COOOpaKkeHUS https://m.edsoo.ru/X2HRM9HD4
monoous
Inomany ceyeHnii MHOTOTPaHHUKOB: TUIOMIATN

29 MOBEPXHOCTEH, pa3pe3aHusi Ha 4YacTH, COOOpaKEHUS https://m.edsoo.ru/8H4EL YONG
no00us

30 KonTponbnas pabota "HO];:"TOpeHI/IeZ MHOTOTpaHHHKH, https://m.edso0.ru/SSUWLWWVL
CCYCHUS MHOTOTPAaHHUKOB

31 O0BéM Tena. OOBEM MPSIMOYTOJIBHOTO TIapaJlICIICIUITe A https://m.edsoo.ru/6UXGO0RC9

32 Sanatn 00 ynBoeHHH Ky03, 0 KBAAPATYPE Ky0a; 0 https://m.edsoo.ru/VK2J2TXEF
TPHUCEKLIUH yTiia

33 CrepeoMeTpuueckue 3aauu, CBI3aHHbIE C 00BbEMOM https://m.eds0o.r/ODREHETOS
MPSIMOYTOJIBHOTO Tapasliesenumea

34 [Ipukianubie 3a7a4n, CBsI3aHHBIE C BRIUUCIEHUEM 00bEMaA hitps://m.edsoo.rW/0SHTIOT1G
MPsIMOYTOJILHOTO Tapasiiesenumnea

35 OO0BEM MPsAMOI TIPU3MBI https://m.edsoo.ru/8AILOYHYJ

36 CTC?GOMeTpI/I‘leSKI/Ie 3a/1a4y¥, CBSA3aHHbBIE C BHIYHCICHUEM https://m.eds0o.ru/LD8HVE4AY
00BEMOB MPSAMOI TPU3MBI

37 [Ipuknansble 3a1a4u, CBsI3aHHBIE C 00BEMOM IPSIMOM https://m.eds0o.ru/O1Y CAF8IU
TIPU3MBI

38 Brruncnenune 06’.[.;éMOB TeJI C HvOMomLIo ONPEAENEHHOTO https://m.eds0o.ru/ON585060H
uHTerpana. O6bEM HaAKJIOHHOM MPU3MBbI
B N N

39 BIYUCIICHUE O6’fx€MOB TEJI C TIOMOUIBIO ONPEENEHHOTO httos://m.eds00.ru/2CILCMKEN
uHTerpana. O6bEM TUPaMUIBI

40 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB https://m.edsoo.ru/AL 3PODCIE
MUpaMuJ] C OOIIUM yTIJIOM

41 ®opmyna o6bpéMa nmupamuiel. OTHOIIEHHE 00BEMOB https://m.eds00.r/3GOOAIRNY

UpamMuJ] C OOIIUM YTIJIOM



https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY

CrepeoMeTpruecKue 3aa4u, CBI3aHHbBIE ¢ 00bEMaMu

42 . https://m.edsoo.ru/7TR8RHWO7
HAKJIOHHOM MPU3MBbI

43 CrepeomeTpHuecKHe 3a/1a4u, CBSI3aHHbBIE ¢ 00bEMaMuU https://m.edsoo.ru/SF480DTS6
TTUPAMHU/TBI

44 HpI/IK{IaI[HLIe 3a/1a4u 1;[0 teme "O0bEMBI Ten", CBI3aHHbIE https://m.eds00.r/9SFEOYYVX
¢ 00bEMOM HAKJIOHHOM MPU3MBI
H " b n

45 pI/IK.?aLIHBIe 3agauu 1o Teme "OO0bEMBI Ten", CBA3aHHBIC https://m.eds00.r/Z4MZ27TRMY
¢ 00BEMOM TUPAMHU/TBI
IT émoB. B

46 puMeHeHue 00bEMOB. Brruncienne paccTosHus 10 https://m.eds00.ru/I39CX03CP
TUIOCKOCTH

47 KonrponbHas padora "O0béM MHOTOrpaHHHKA" https://m.edsoo.ru/ XNWZSSJ7P

48 HHHHHHqueCKaf HOBEPXHOCTS, 00pasylole https://m.edsoo.ru/7DHKEHEG6
IWINHAPUYECKOM MTOBEPXHOCTH

49 Humaiap. Hpsioit kpyropoit wmsp. [ Lioma https://m.edsoo.ru/MAVWA4KY55
MOBEPXHOCTH IHJIH]PA
K .

50 OHUYECKas MOBEPXHOCTh, 00pa3yroIe KOHNYECKOH httos://m.edso0.ru/PVREZHOBY
nosepxHoctu. Konyc

51 CedeHne KOHYyCa TUIOCKOCTBIO, MTAPAJUIETIHHOMN IIOCKOCTH https://m.edsoo.ru/EOVSHALSL
OCHOBaHHS

59 VYceuénnblii konyc. M300paxeHne KOHYCOB U YCEUEHHBIX https://m.eds0o.r/9VKW\VDCTE
KOHYCOB

53 [Inomans 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTU https://m.eds0o.ru/AWKBOEANE
KOHYyCa

54 [Tnomane 60KOBOM MOBEPXHOCTH U MOJIHOM MMOBEPXHOCTH https://m.edso0.ru/INFAUE3K]
KOHYycCa

55 CrepeomeTpHuyecKkHe 3aJauu Ha JOKa3aTelbCTBO U https://m.eds00.r/OZVHEEXLY

BBIYUCJICHUC, TIOCTPOCHUEM cedyeHui HuJInHApa, KOHyCa



https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9

CTCpGOMeTpI/I‘-IGCKI/IC 3aJa4d Ha A0Ka3aTCJIbCTBO U

56 . https://m.edsoo.ru/AKF6PW62W
BBIYKCIICHHUE, TIOCTPOCHUEM CEUCHH IIMITHH/PA, KOHyCa

57 [Ipuxnagnabie 3a1a4u, CBSI3aHHBIE C IHIIMHAPOM https://m.eds00.ru/3429ZLHT5

58 [TpuknaaHbie 3aa4u, CBI3aHHBIE C [IMIHHIPOM https://m.edsoo.ru/ZY6ENPVKD

59 Cdepa u map https://m.edsoo.ru/W1TVKAJOR

50 [Tepeceuenue chepsl U Mapa ¢ IIOCKocThio. Kacanue https://m.eds0o.ru/JEBNB5ZS0
mapa u chepsl MI0CKOCThI0. Bu 1 H300paskeHue mapa

61 [Tepeceuenue cdeprl u mapa ¢ WIOCKOCcThi0. Kacanue httos://m.eds00.ru/MEWKIKI50
mapa u cepsl INIOCKOCTHI0. Bua n n3o0paxenue mapa

62 VYpaBuenue chepsl. [Tnonans chepsl u e€ vacteit https://m.edsoo.ru/U8G24BO8H

63 Cummetpus chepsl 1 mapa https://m.edso00.ru/6E6GX0YJS
CrepeoMeTpryecKue 3a/1a4u Ha JOKA3aTeIbCTBO U

64 BBIUMCIICHHE, CBS3aHHBIE CO CPEPOH U Mapom, https://m.edsoo.ru/MSYBPKH7R
MIOCTPOCHUEM HX CEUYCHHIA TUNIOCKOCTHIO
CtepeoMeTpryecKHe 3a/1aui Ha JJ0Ka3aTelIbCTBO U

65 BBIYHCIICHHE, CBSI3aHHBIE CO C(epoil M IapoMm, https://m.edsoo.ru/MXRDTK72T
MIOCTPOCHUEM HX CEYCHHI TNIOCKOCTHIO

66 [puknagHblie 3a1a41, CBI3aHHBIE CO ChEepoli U MIapoM https://m.edsoo.ru/XW5L17A9]

67 IToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH, BHIYMCIICHHS B https://m.edsoo.r/EJ20DAVE]
OKPY)KHOCTH, CTaH/IAPTHBIE TTO100HS

68 Pasmndbie KoMOUHaUIH Ten BpallCHIA https://m.edsoo.ru/LE7933LXX
MHOTOTPaHHHKOB

69 3agaun o Teme "Tena v MOBEPXHOCTH BpamieHus " https://m.edsoo.ru/PHHLCG54E

70 3amaun 1o Teme "Tena v MOBEPXHOCTH BpalieHus" https://m.edsoo.ru/22WPBLTP9

71 KonTtponbHast pabota "Tena 1 moBepXHOCTH BpaleHus" https://m.edso0.ru/33W222M63

7 O06weém muuHapa. Teopema 06 00bEME MPSIMOTO https://m.eds00.ru/1ZN2S6ZMO

MUATUHAPA



https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO

Brrurcnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPEICIEHHOTO

73 . https://m.edsoo.ru/ACTOMEMVF
uHTerpana. O0bEM KoHyca

74 [Tnomaau 60KOBO 1 MOIHOM MOBEPXHOCTH KOHYCA https://m.edsoo.ru/ZYTK7P8B1

75 CTCPGOMCTpI/I‘IeCKI/IC 3aJ]auu, CBSI3aHHBIC C BBIYMCICHHEM https://m.eds00.ru/709VIYPSC
00BEMOB IIMITMH]IPA, KOHYCA

76 HpI/IKJIaI[HBIe:’?»aI[a"fI/I o TeMe "OO0BEMBI U TIOIA TN https://m.edsoo.ru/OXEAIGPVB
HOBEPXHOCTEH Tel
O06béMm mapa u mapoBoro cexkropa. Teopema 06 00bEME

77 mrapa. [nomans chepsr. CTepCO.I.VIeTpI/I‘ICCKI/Ie 3aja4u, https://m.eds0o.ru/V'VEONBVZX
CBSI3aHHBIC C BHIYMCIICHUEM 00BEMOB I11apa, IapoBOTo
CErMEHTA U IIapOBOTO CEKTOPa
[Tpuknagaeie 3aaauu 1Mo Teme "OO0BEMBI Ten", CBA3aHHBIC

78 ¢ 00bEMOM I1apa U TUIOMIA/IBIO C(l)vepbl. C(.)‘OTHOH_ICHI/IH https://m.eds00.ru/EZHIGRUE]
MEKY TUTOIIAASIMH TOBEPXHOCTEH M 00BEMaMu
MOJOOHBIX TEN
[TomoOHBIe Tena B mpocTpaHcTBe. M3MeHeHne 00béMa rpu

79 nogooun. CTepeoMeTpUUYECKHe 3a/1auH, CBSI3aHHBIC C https://m.edsoo.ru/H24188MKQ
BBIYUCIICHHEM 00BEMOB TEJ | TUIOIIAJICH TOBEPXHOCTEH

80 KOHTpOJ'II:HaS'I' pabota "Ilnomaan NOBEpXHOCTH U OOBEMBI https://m.eds0o.ru/73UODGNYR
KPYTJIBIX TEJ

81 JIBH>KEHHUSI MPOCTPAHCTBA. OTofSpan(eHHﬂ. )IBMjKeHI/m u https://m.eds00.ru/RXIAYWENA
paBeHCTBO (puryp. OOmIHE CBONCTBA ABMKEHHIA
Bupl ABWOKEHMIA: TapaUIeNIbHBIN IEPEHOC, IICHTPATbHAS

82 CUMMETpHS, 3epKalibHasi CHMMETPHSI, TIOBOPOT BOKPYT https://m.edso00.ru/ZSUA77NTX
IpSAMOi

83 [IpeobpaszoBanus nogobus. [psamas u chepa Ditnepa https://m.edsoo.ru/A1IPU2WOAX

84 ['eomeTpryeckue 3a1a9u Ha PUMEHEHUE JIBHKECHUS https://m.edsoo.ru/KFDHOMGKZ

85 KonTpomnpHas padota "BekTopsl B mpocTpancTse” https://m.edsoo.ru/4F52B11KK



https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK

86

O6o6maromee nopropenue 11 moHSTHI U METOZOB Kypca
reomerpuu 10—11 knaccoB, cucremaTusanus 3HaHH:
"[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEHN B
npocTpaHcTse"

https://m.edsoo.ru/IHVB2NZH9

87

O6o6maromee nopropenue 11 moHSITHI U METOIOB Kypca
reomerpun 10—11 knaccos, cucremMarusanus 3HaHHM:
"BekTopsbl B npocTpaHcTBe"

https://m.edsoo.ru/AQEFPERJO

88

89

90

O6o6maromee nopropenue 11 mMoHSITHI U METOZOB Kypca
reomerpun 10—11 knaccos, cucremaru3anus 3SHaHHUM:
"BexTopsl B mpocTpaHcTae"

O6o6mmaromiee nopropenue 11 moHsTH U METOAOB Kypca
reomerpuu 10—11 kimaccoB, cucremaTu3aius 3HaHUM:
"O6beM MHOTrOrpaHHuka"

Ob6o6maroiee noropenue 11 MoHATHH 1 METOJIOB Kypca

reomerpun 10—11 knaccos, cuctemMarn3anys 3HaHHM:
"O6beM MHOTOrpaHHuka"

https://m.edso0.ru/3NI1JOLN63

https://m.edso0.ru/B85S7VDTC

https://m.edsoo.ru/AJX4CDP5I
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O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca
reomerpun 10—11 xaccos, cuctemarnu3anys 3HaHUI:
"Tlnomaan NoBepXHOCTH U 0OBEMBI KPYTJIBIX Ted"

https://m.edsoo.ru/H2ZABPRXO
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O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca
reomerpun 10—11 knaccoB, cucremaTusanus 3HaHHI:
"ITmomaay MOBEPXHOCTH U 0OBEMBI KPYTIIBIX TET"

https://m.edso0.ru/JG1DJ50NK
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Hroropas KOHTpPOJIbHAA pa60Ta

Hroropas KOHTpPOJIbHAA pa60Ta

https://m.edso00.ru/GXZMP89GD

https://m.edsoo.ru/3J174MY6M
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[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AIIHs 3HAHUN

Hcropust pa3BUTHS CTEPEOMETPUM KAaK HAYKU U €€ POJIb B
Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUU

https://m.edsoo0.ru/U126CB4XL

https://m.edsoo.ru/IEBALOG6B5



https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
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Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B
pPa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edso0.ru/8ZKNMYFO03
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Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.eds00.ru/41X3XKOQ0OG
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Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B
pPa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

HcTopus pa3BUTHS CTepEOMETPHUH KaK HAyKH U €€ poJib B
Pa3BUTHHU COBPEMECHHBIX HHKCHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropust pa3BUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUU

https://m.edsoo.ru/4APGHOJY AH

https://m.edso0.ru/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR

102

Hctopust pa3zBUTHA CTEPEOMETPUM KAK HAYKH U €€ POJIb B
pPa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

https://m.edso0.ru/X89TQ8776

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

1.1.3.4.1.2 .1. Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIM3a, TEOMETPHSI.
I'eometpusa Aranacss JI.C., byry3oB B.®., Kagomues C.B. u npyrue AKIIMOHEPHO €
obmmectBo "M3narensctB 0 "[Ipocsemen ue" 10 - 11 AkunonepHoe 001IeCTBO
"UznarensctBo "lIpocBenienue

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

]'lllDSI edsoo.ru/merto IHYECKHE-MATEPH A I

https:/vpok.py/images/sbormik 5.pdf

https://fipt.ruw/metodicheskava-kopilka - Meroauueckas konunka (PHITH)

https://frosuchebnik.ru/metodicheskaja-pomosch/matenaly/ - maTepuansl B noMollls y4uTelo

(Kopnopauns Poccniicknii Yuebunk)

https://oblakoz.ru/all - OBpasosatencHelit oHnaiH-cepeuc «0BNAKO 3HAHKMIA»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



