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HNOACHHUTEJIBHASA 3AIIMCKA
['eomeTpus siBNsieTCA OAHUM M3 0A30BBIX KYpPCOB Ha YPOBHE CPEAHETO
oO1rero 00pa3oBaHusl, TaK KaKk 00ECIeUHBAET BO3MOKHOCTh U3YUEHUS

JUCLUIUIMH €CTECTBEHHO-HAYYHOU HAINPaBJICHHOCTU U MPEIMETOB

ryMaHUTapHOro 1ukia. [lockosbKy Joruyeckoe MpliieHue, GopMUpyeMoe npu

M3YYEHUH 00y4YarolMMUCS TOHSITUIHBIX OCHOB FT€OMETPUU, TIPH

J0Ka3aTeIbCTBE TEOPEM U MOCTPOEHUHU LEMOYKH JIOTHUYECKUX YTBEPKICHUN MPU

PELICHUH TeOMETPUYECKUX 3aJ1ay, YMEHUE BbIJIBUTATh U OMPOBEPraTh IUIOTE3bI

HEIMOCPEICTBEHHO MCIOJIb3YIOTCS MPU PEIICHUH 33]]a4 €CTECTBEHHO-HAYYHOI'0

[IUKJIa, B YACTHOCTHU (PU3MYECKUX 3a/a4.

Lens ocBoenus: mporpammbl yueOHoro kypca «l'eomerpusi» Ha yriayoaéHHOM
YPOBHE — pa3BUTHE MHJMBHUAYAJIbHBIX CIIOCOOHOCTEN O0OydaromMXcs MpU U3yUYEHUU
reOMETPUHU, Kak COCTaBJSIOUIEH mpenMeTHol obmactu «MartemaTuka U
uHpopmMaTHkay yepe3 oOecrneueHrne BO3MOKHOCTH MPUOOPETEHUS U HCIIOIb30BaHUS
0osee rIyOOKMX reOMETPUUECKUX 3HAHUM U JEHCTBUH, CrieU(PUYHBIX TEOMETPUH, U
HEOOXOJUMBIX JJIsi YCHEHIHOrO Mpo(eCCHOHANBHOTO O0pa30BaHUs, CBSI3aHHOTO C
UCIIOJIb30BaHHEM MaTeMaTHKU.

[IpuopuTeTHRIMH 3aZlayaMH Kypca TE€OMETpUM Ha YriayOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIMMU Kypc 6a30BOT0 YPOBHSI, SIBISIOTCS:

pacIIMpeHre NPEACTaBICHUS O N€OMETPUM KaK 4acTH MUPOBOM KYJIbTYphl U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BXHEHIINX MaTeMaTHYECKUX MOJEIAX, IO3BOJISIOIIUX ONMCHIBATH W H3ydaThb
pa3HbIE SBJICHHS OKPYXAIOLIEr0 MUpPA, 3HAHWE MOHATHWHOIO amnmapara 1o pasjieiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(opMupoBaHUE YMEHUS BJIAJETh OCHOBHBIMU MOHIATUAMU O IPOCTPAHCTBEHHBIX
¢urypax u UX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (QOpPMYyJT U YMEHHE HUX
INPUMEHATh, YMEHHUS JI0Ka3bIBaTh TEOPEMbl U HAXOJWUTh HECTAHIAPTHBIE CIOCOObI
pelIeHus 3a1ay;

(GopMupoBaHUEe YMEHHUS paclo3HaBaTh HA yepTekaX, MOJENISIX U B PEaJbHOM
MUpPE MHOTOTPAaHHUKHU U Te€Ja BPALLEHUS, KOHCTPYHUPOBATh FEOMETPUUYECKHIE MOJEIIH;

(GopMupoBaHHE TOHHMAHUS BO3MOXXHOCTH aKCHOMATUYECKOTO TOCTPOCHUS
MaTeMaTUYeCKUX TeOopui, (QOopMHUpOBaHHE IMOHUMAHMUS POJIM AKCUOMATHKU TMpHU
MIPOBEJICHUY PACCYKICHUM;

GopMupoBaHUE YHOPMEHHUS BIAJETh METOJAMU JOKa3aTeIbCTB U aJTOPUTMOB
pElIeHMs, YMEHUSI UX NPUMEHSATh, NPOBOAUTH JT0KA3aTENIbHBIE PACCYXKACHHUS B XOJE
pElIeHHUs] CTEPEOMETPUYECKMX 3aJad M 3aJad C MPAKTHUYECKUM COAEPKAHUEM,
(GopmMupoBaHue MPEJCTABICHUS 0 HEOOXOAMMOCTH J0Ka3aTeIbCTB MPU 0OOCHOBAHUU
MaTE€MaTUYEeCKUX YTBEP)KIECHUN M POJIM aKCMOMATHKU B MPOBEACHUM JETYKTHBHBIX
pacCyXJICHUM;



pa3BUTHE ¥  COBEPUICHCTBOBAHWE WHTCIUICKTyaJIbHBIX ¥ TBOPYECKHX
crocoOHOCTe O0ydYaromuxcs, MO3HABATEIbLHONM aKTUBHOCTH, HCCIIEA0BATEIBCKUX
YMEHUH, KpUTUIHOCTH MBINIJICHUS, HHTEpeca K U3YYCHHUIO TEOMETPHH;

dopmupoBanue (GYHKIIMOHATHHOW T'PAMOTHOCTH, PEJICBAHTHOM T'E€OMETPHUH:
YMCHHS pacIioO3HaBaTh IMPOSIBICHUS TEOMETPHUECKHX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIBbHBIX JKU3HCHHBIX CHTYAIlUSAX M TPH HM3YyYEHUU APYTHX
y4eOHBIX  TMPEAMETOB,  MPOSBICHUS  3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICIUPOBAHUS pEaJbHBIX CHUTYallMid, WCCIACAOBAHMS IOCTPOSHHBIX MOJCIICH,
WHTEPIPETAIUN TTOJTYYCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBHBIMK JTUHUAMH y4eOHOTO Kypca «I'eomerpusi» B 10—
11 xnaccax siBisitorces: «IIpsiMbIe ¥ IIJIOCKOCTH B IPOCTPAHCTBE», «MHOTOTpaHHUKW,
«Tena BpamieHus», «BeKTOPbI W KOOPAMHATHI B IMPOCTPAHCTBE», «JIBMKEHUS B
IIPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
HNOHSTHSIMU», PEJICBAHTHBIMU T'€OMETPHH Ha yriy0aéHHOM ypoBHE oOyuenus B 10-11
KJaccaX, OTHOCHTCS KO BCEM COJIepKaTelIbHBIM JIMHUSAM Yy4eOHOro Kypca, a
(dbopMHUpOBaHUE JIOTHIECCKUX YMEHHUH PaCIIpeACIIeTCsS HE TOJIBKO 1O COJEPIKATCIbHBIM
JUHUSAM, HO W 10 rojgaMm oOydeHus. ConepxkaHue o0pa3oBaHHs, COOTBETCTBYIOIICE
NpEeIMETHBIM  pe3ysibTataM  ocBocHUs  DenepanbHON  paboyeit  mpOrpaMMel,
pacnpenenéHHbIM 10 ToJaM 00y4YeHHs], CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHLHUIIMAIBGHBEIM BOIpOcaM oOydaromuecs o0palaiuch
HEOJIHOKpPaTHO. OTO TMO3BOJSET OpPraHU30BaTh OBJAJCHHE TIE€OMETPUUYECKUMU
NOHSATUSIMU M HaBBIKAMHU I[IOCJIEIOBATEIBHO U TMOCTYMATEIbHO, C COOJIOJEHUEM
NPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE€ 3HAHHUS BKJIIOYaTh B OOIIYIO CHUCTEMY
TCOMETPUYECKUX TMPECTABICHUN 00YJYarOIIMXCsl, PacCIIupsss U yriuyomnss e€, oopasys
IPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexoa kK M3y4eHHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE IMO3BOJISET:

co3math  ycimoBus i auddepeHmumanyu  oOydeHHs,  MMOCTPOCHHS
WHIUBUIYATbHBIX 00pa30BaTENbHBIX MPOrpamMM, 00eCIeYnTh yriTyOnEHHOe U3yUeHUe
T€OMETPHUU KaK COCTaBIAOIIEH yueOHoro mpeameTa «MaTemaTukay;

MOATOTOBHUTH OOYYAIOMIMXCS K MPOJIOJDKEHUIO U3YUYCHHS] MATEMATUKHA C y4ETOM
BBIOOpa Oyaymer mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXIY OOMIUM H
po¢eCCHOHATILHBIM 00Pa30BaHUEM.

Ha wu3yuenue yueonozo kypca «leomempus» na y2iy0néHHOM YpoeHe
omeooumcsa 204 uaca: ¢ 10 knacce — 102 uaca (3 uaca ¢ neoenro), ¢ 11 knacce — 102
yaca (3 uaca ¢ Heoenio).



COAEPKAHHUE OBYYEHUS
10 KJIACC
IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpur. Touka, mOpsiMas,  IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMHOE pacronokeHue MNpsMbIX B IMPOCTPAHCTBE: IEPECEKAOIIUECH,
NnapajiyiebHble W CKpelMBaromuecss mnpsamble. lIpu3Haku CKpelUBAIOIIUXCA
npsambiX. [TapannenbHOCTh TPSAMBIX U TNIOCKOCTENW B MPOCTPAHCTBE: MapajjeibHbIC
psIMbIE B MMPOCTPAHCTBE, NMAPAIJIEILHOCTh TPEX MPSAMBIX, TAPATIIEIBLHOCTh MPSIMOM
U miockocTH. [lapamienbHoe M LEHTpajIbHOE MPOCKTUPOBAHME, H300pakeHHE
¢uryp. OcCHOBHbIE CBOWCTBAa NapajyIeJIbHOrO MpOeKTHpoBaHusd. M3o00paxkeHue
buryp B mapamiesbHON MPOEKIMU. YTJIbl C COHANPaBICHHBIMU CTOPOHAMU, YTOJ
MEXy MPSAMBIMUA B MPOCTpaHCTBE. [lapannenbHOCTh MIOCKOCTEW: MapasjieibHbIe
IJIOCKOCTH, CBOMCTBa napasuiesIbHbIX MJIOCKOCTEM. [Ipocreiimune
OPOCTPAHCTBEHHbIE (UTypbl HA IUIOCKOCTU: TETpajAp, MapajuieNenunes,
MIOCTPOCHUE CEYECHUM.

[TeprieHAUKYJISIPHOCTh MPSAMOMN U MJIOCKOCTHU: MEPIEHIUKYISIPHBIE TPSIMbIEC B
MPOCTPAHCTBE, MPSIMbIE TNapauleibHbIE W MNEPHEHIUKYISPHBIE K TUIOCKOCTH,
IPU3HAK MEPICHAUKYISIPHOCTH NPSMOM M IUIOCKOCTH, TEOpeMa O IpPSIMOU
NIEPIICHAUKYIISIPHON IJIOCKOCTH. OpToronanbHOE IIPOEKTUPOBAHUE.
[leprieHAUKYIISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT MPSIMOM JI0 TIOCKOCTH, MTPOEKIUs (PUTYyphl HA MIIOCKOCTh. [lepneHauKkyIspHOCTh
IJIOCKOCTEW: MPHU3HAK TMEPHEHIANKYISIPHOCTH JABYX IUIOCKOCTEW. Teopema 0 TpExX
NEPIICHAUKYJIISAPAX.

Yriael B NPOCTPAHCTBE: Yrod MEXIY NPSAMOM U IUIOCKOCTBIO, JABYI'DAHHBIN
yTOJI, JIMHEWHBIA YrojJ ABYTPAHHOIO yrila. TpEXrpaHHBIA U MHOTOTPAHHBIE YIJIBI.
CBoiicTBa MIIOCKUX YIJIOB MHOTOI'PaHHOro yria. CBOMCTBA MIIOCKUX U JIByTPaHHBIX
YIJIOB TPEXTPAHHOIO yria. TeopemMbl KOCMHYCOB U CHUHYCOB ISl TPEXTPAHHOIO
yria.

MHoOrorpaHHuKH

Buapel MHOrorpaHHukoB, pa3BEépTka MHOTrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, MpsiMasi ¥ HaKJIOHHAs MPU3MbI, OOKOBasi M TMOJHAS MOBEPXHOCTH MPHU3MBI.
[Tapannenenunen, npsIMOYTOJIBHBIN MapajjIeICNUIE] U €ro cBoicTBa. Kparyaitmue
MyTH HAa TOBEPXHOCTHM MHOrorpanHuka. Teopema Oiinepa. IIpocTpancTBeHHas
teopema [Iudaropa. [lupamuaa: N-yroiapHas nupamuia, NpaBuiibHAs U yCeUEHHAs
nupamuabl. CBolicTBa péOep u OOKOBBIX TpaHEW TMPaBUIBLHON MHPAMHUIIEIL.
IIpaBunbpHBIE MHOTOIPaHHHMKH: MpPAaBUJIbHAS MPU3MA W MpaBUIbHAs NUPaAMHJA,
MpaBUJIbHAs ~ TPEYrojibHasi NUpamMua W OpaBWIBHBIM  TeTpasap,  KyO.
[IpencraBnenre o NpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadAP, NOJECKAdIP U UKOCABP.

Boluncnenue »1€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHaiu, YIJibl.

[Inomans OOKOBOW TOBEPXHOCTHM M IMOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
4



IUIOLAJb OCHOBaHWI, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSMOM MPU3MBI.
[Inomaas 6OKOBOM MOBEPXHOCTH U MOBEPXHOCTU MPABUIBHON MUPAMUJIbI, TEOPEMA
0 IUIOLIAAN YCEYEHHOU MUPAMUIBL.

CummeTpuss B NPOCTPAHCTBE.  IJJIEMEHTHl CHUMMETPUM  INPABWIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B NPABUIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajjiejenunesa, CUMMETPUSA NPaBWIBHBIX NPU3M, CHUMMETPUS NPaBUIBHON
IIAPAMUBI.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

[TonsiTHsI: BEKTOP B MPOCTPAHCTBE, HYJIEBOU BEKTOP, NJIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPHI KOJITMHEAPHBIE, COHATIPABIECHHBIE U MMPOTUBOIOIOKHO
HaIpaBJIeHHbIE BEKTOPHI. PaBeHCTBO BEKTOPOB. JIeHCTBUSI C BEKTOPAMU: CIIOKEHUE
U BBIYMTaHUE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOKEHUE BEKTOpA HA
yucio. CBONCTBaA ClIOXKEHUs BEKTOPOB. CBOICTBA YMHOXKEHHUSI BEKTOPA HA YUCJIO.
[TonsiTue KoMIIaHApHBIE BEKTOPHI. [[pu3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[TpaBuno napamienenunena. TeopeMa o pa3aoKeHUH BEKTOpa MO TPEM
HEKOMIUIaHApHBIM BekTopaM. [IpsiMoyrosibHas cucTeMa KOOp/IMHAT B
npoctpanctBe. KoopauHaTe! BekTopa. CBs3b MEXy KOOpJMHATAMH BEKTOpa U
KOOpJIMHATAMU TOYEK. YTOJI MeX 1y BekTopamu. CKajasipHOE MPOU3BEICHUE
BEKTOPOB.

11 KJACC

TeJsia BpalmeHust

[loHsTHs: IWIMHApPUYECKAss TOBEPXHOCTb, KOHUYECKass IOBEPXHOCTbD,
chepuueckasi TMOBEPXHOCTh, OOpasymomme noBepxHocTei. Tenma BpareHus:
IWIMH]IP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxenue chepsl
U TUIOCKOCTH, KacaTesbHasl MIOCKOCTh K cdepe. M3o0paxeHnue Ten BpalieHus Ha
riockocTu. Pa3Béprka mununapa u konyca. Cummerpus cdepsl U mapa.

O0bEéM. OcHoBHBIE cBoiicTBa 00béMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO Tapajuienenunena u ciuenctsus u3 He€. OObéM mpsMol u
HAaKJIOHHOW TMPU3MBbI, UUJIUHIpA, OUpaMuAbsl U KoHyca. O0BEM mapa W 1ApOBOrO
CerMeHTa.

KoMOuHanum Tten BpalieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
MWINHAD, OMUCaHHAs okojo uwmiauHApa. Ilepeceuenne cdepbr u mapa ¢
miockocThlo. Kacanue mapa u cdepbl miockocTeio. [loHATHE MHOTrOrpaHHHKA,
OMMMCAHHOTO OKOJIO c(depbl, cdepbl, BMUCAHHONH B MHOTOTPAHHHUK WU TEJO
BpaIlCHUS.

[Inomanbs MOBEpPXHOCTH LWIMHApPA, KOHYca, IUIOMIaAb cepbl U €€ 4JacTeil.
ITonobue B mnpoctpancTBe. OTHOMIEHHWE O0BEMOB, IUIOMIAICH TTOBEPXHOCTEH
nmonooHbIX ¢uryp. I[IpeoOpazoBanue mMoa00Hsa, TOMOTEeTHsA. PerieHwe 3agad Ha
IJIOCKOCTH C UCIIOIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceyeHuit MHOTOTPAHHUKOB U TEJ BPAICHUS: CEUCHUSI MIHHAPA
(mapayineapbHo U NEPHEHIAUKYISIPHO OCH)S, CeYeHUs KoHyca (mapayieiabHbIe



OCHOBAaHHIO U MPOXOJSLIME Yepe3 BEPIINHY), CEUEHHs 111apa, METOJbl MOCTPOCHHUS
CEYEHUI: METOJ CIJIEI0B, METOJ BHYTPEHHETO IPOEKTUPOBAHHUS, METOJ NEPEHOCA
CEeKyLIEH MIIOCKOCTH.

BekTOpHbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanuy  Haj  BEKTOpaMH. BekTopHoe
YMHOKEHUE BEKTOpPOB. (CBOMCTBA BEKTOPHOro yMHOXEHMS. [IpsmoyrosbHas
CUCTEMa KOOpAMHAT B npocTpaHcTBe. KoopauHatel BekTopa. PaznoxxeHue BekTopa
o 0azucy. Koop/inHaTHO-BEKTOPHBIA METO MPU PEIIEHUH T€OMETPUYECKUX 3a1aY.

J{BHKeHUs B IPOCTPAHCTBE

JBuxenus: npocrtpancta. OTtoOpakeHus. JIBUKEHHsT U PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JBWXKEHUW. Buasl JIBWKEHMI: MapajuiesibHBIM  TMEepPEeHOC,
LUEHTpalbHasl CUMMETpHUS, 3€pKajbHas CUMMETpHUs, HOBOPOT BOKPYr HPSIMOI.
[IpeobpazoBanus nonobus. [Ipsimas u chepa Ditnepa.

Il1anupyembie npeaMeTHbIe pe3yjbTaThl OCBOEHUSI
NpuMepHOIl padodeil mporpaMmmsbl (MO0 roAaM OOYYEHHS).

OcBoenue yuyeOHOro kypca «l'eomeTpus» Ha YPOBHE CpPEIHErO
obmrero oOpa3oBaHUsl JOJDKHO OOECTICUMBATH JOCTHUKEHUE CIIETYIOUINX
IPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTaTOB:

10 kaacc

e CBOOOJHO ONEPHUPOBATH OCHOBHBIMH IMOHSTUSMU CTEPEOMETPHUH TMPH PEIICHUU
3a/lay ¥ MPOBEJICHUU MAaTEMATHYECKUX PACCYKICHU;

e TPUMEHSATH AKCHOMBI CTEPEOMETPUM M CICACTBUS W3 HUX TMPU PEIICHUH
reOMETPUYECKUX 3a/1a4;

e KIaccu(UIMPOBATH B3aUMHOE pACIIOJIOKEHUE TMPSMBIX B TPOCTPAHCTBE,
TUIOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C YIJIaMU B MPOCTPAHCTBE:
MEKy OPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U MJIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (Tpu3Ma,
nUpamMuIa, MPSMOYTOJIBHBIN Tapaijiesienunes, Ky0);

e KJIaccU(UIMPOBATH MHOT'OTPaHHUKH, BBIOMpAst OCHOBaHUS TUISt
KJIaccuuKkaiuu;

e CBOOOJIHO OTIEPUPOBATH MOHSATUSIMH, CBI3aHHBIMHU C CEYCHHEM MHOTOTPAaHHUKOB
MJIOCKOCTBIO;

e BBINOJHATH MHapaJlJIEIbHOE, LEHTPAJbHOE U OPTOTrOHAJIBHOE MPOEKTHUPOBAHUE
(Guryp Ha MIOCKOCTb, BHIINOJIHATH U300pakeHUs1 PUTYp HA TIIOCKOCTH;

e CTPOUTH CEUEHUS MHOTOTPAaHHUKOB PAa3JIMYHBIMU METOJIaMH, BBIMOJHATH
(BBIHOCHBIC) TIJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpXY, COOKY, CHH3Y;



e BBIUMCIAATH IUIOMIAJAM MOBEPXHOCTEH MHOTOIPAHHHMKOB (IIpU3Ma, MHpPaMHUJA),
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPHUPOBATH MOHATUSIMHU: CHMMETPUS B MPOCTPAHCTBE, LEHTP, OCh U
IJI0CKOCTh CHMMETPHUH, HEHTP, OCh U MIIOCKOCTh CUMMETPUHN (DUTYPBI;

e CBOOOJHO OINEpPUPOBATh TMOHATHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJAMHATaM B IIPOCTPAHCTBE;

e  BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pemare 3aJadyd  Ha JOKAa3aTEJIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaxO0XJICHUE TEOMETPUYECKUX BEJIMYMH, IPUMEHSAS W3BECTHBIE METOJABI MpPH
pELIEHNN MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CJIOKHOCTH;

e IPUMEHATHh  MPOCTEMIIME  NPOrpaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAllHOHHBIE CUCTEMBI IIPY PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e U3BJIEKaTh, NPeOOPa3oOBBIBATH U  HUHTEPHPETUPOBATH HUHGPOPMALMIO O
OPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax H
PUCYHKaX;

e TIPUMEHATH MOJYYECHHBIC 3HAHUS HAa IMPAKTHKE: CPaBHUBATh M AHAJIU3UPOBATH
peanbHbIE CUTyalluy, IPUMEHSTh U3YUEHHbIE MOHATHS B IPOIIECCE MTOMCKA PELICHUS
MaTEeMaTU4YeCKu C(HOPMYJIUPOBAHHOW MPOOJIEMBbl, MOJIECIUPOBATh pPealIbHbIE
CUTyallud Ha S3bIKE TE€OMETPHUM, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCMOJIb30BaHUEM I'€OMETPUUECKUX MOHITHI U TeopeM, ammapaTa aiareopsl, pemarhb
[IPAKTUYECKHUE 34141, CBA3AHHBIE C HAXOXKIECHUEM T€OMETPUUYECKUX BEIIMYMH;

e HMETh MPEIACTaBIECHUS 00 OCHOBHBIX OJTalax pa3BUTUS TEOMETPUM Kak
COCTaBHOM yacTH (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUI.

11 kaacc

e CBOOOJHO OIEPUPOBATH TMOHATHUSMHU, CBS3aHHBIMH C IWJIMHAPUYECKOM,
KOHUYECKOUW M cheprUUIECKON MOBEPXHOCTAMH, OOBICHITH CITIOCOOBI TTOTYUCHUS,

e ONEpUPOBATh TMOHATHUSIMH, CBS3aHHBIMH C TEJaMHU BpAIEHUS: IUIMHAPOM,
KOHYyCcOM, c(hepoit u mapowm;

e pacmo3HaBaTh Teya BpamieHus (MHIUHIP, KOHYC, chepa U map) U OOBACHSITH
CIIOCOOBI TTOTYUYEHUS TEJ BPAICHUS;

e KIaccu(UIMPOBATH B3aUMHOE PACIIONIOKEHNE C(HEPhI U TUTIOCKOCTH;

e  BBIYHCIATH BEJIMYUHBI 2JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpaIlleHUs, 00bEMBI U
TJIOMIAN TTIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BPAIICHUS, TEOMETPUIECKUX TEI C
MpUMeHeHueM (HopMmy;

e CBOOOJHO OIEpPUPOBATH TIOHATHSIMH, CBS3aHHBIMH C KOMOWHAITMSMHU Te
BpAIICHUS] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUWK, BIIMCAHHBINA B CPepy U OMUCAHHBIN
okoJo cdepsl, chepa, BNUCaHHAS B MHOTOTPAHHHK WJIA TEJIO BPAIEHUS;

e BBIYHCIATH COOTHOIICHHUS MEXAY IUIOMAASIMH TOBEPXHOCTEH W 00BEMamu
MMOJOOHBIX TEI;



e U300paxkaTh U3y4yaeMble (UTYPBHI, BHIIOIHITH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3
PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TEJ BPAILLECHUS;

e U3BJIEKaTh, HWHTEPIPETUPOBATH M NPeoOpPa3oBBIBATH HMHPOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypaX, MPEJCTaBICHHYIO Ha YepTekax U
PUCYHKaX;

e CBOOOJIHO OINEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBINOJHATH ONEPALIMH HAJl BEKTOPAMHU;

e 3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

e pemarh TeOMETPUYECKUE 337auyd Ha BBIYUCIICHHE YIJIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BBIYUCIICHHE PACCTOSHUM OT TOYKHU JI0 TUIOCKOCTH, B LIEJIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a MPHU PEILICHHH;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMHU, CBA3aHHBIMM C  JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

e BBHINOJHATH M300paK€HUST MHOTOTPAHHMKOB W TeJl  BpalleHUs IpH
napajijieIbHOM MepeHoce, EHTPATbHON CUMMETPHUH, 3€pKaIbHOW CUMMETPHUH, TIPH
OBOPOTE BOKPYT MPSIMOM, peoOpazoBaHust mogo0us;

e CTPOUTH CEYEHHS MHOTOTPAHHUKOB U TE€J BpALICHUS: CEUYCHHS IMJIMHIpA
(mapaymienbHO W TMEPHEHAUKYISIPHO OCH), CEYeHUs KOHyca (mapajieibHble
OCHOBaHHIO U MPOXOALINE YepE3 BEPUINHY ), CEUEHUS 11apa;

e HCIIOJIB30BaTh METOABl IIOCTPOCHHUS CEYEHHH: METOX CJEN0B, METOJ
BHYTPEHHETO NPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN IUIOCKOCTH;

e  JIOKa3bIBaTh F€OMETPUUYECKUE YTBEPKICHHUS;

e TPUMEHATh F€OMETpHUYECKUe (PaKThl AJIS PEHICHUsS CTEPEOMETPUUECKUX 3ajad,
IPEIIONIAraX HECKOJIBKO IAroB PEIICHNUs, €CJIA YCIOBHS IPUMEHEHUS 3a1aHbl
B SIBHOW M HESIBHOU (popMe;

e pemarh 3aJayd  Ha J0Ka3aTeIbCTBO MaTeMaTHUYECKUMX OTHOUIEHUH W
HaX0XJACHUE N'€OMETPUUECKUX BEJINYMH;

e IIPUMEHATH IPOTrPaMMHBIE CPEICTBA M  AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;

® [PHUMEHATH NOJYYECHHbIC 3HAHMS HA IPAKTUKE: CPAaBHUBATh, AaHAJTU3UPOBATh U
OLICHMBATh PEAJIbHbIE CUTYallUH, IPUMEHATh U3YUEHHBIE ITOHATHUS, TEOPEMBI,
CBOMCTBA B MPOLIECCE MOMCKA PEIIEHUSI MAaTEMATUIECKH CPOPMYITUPOBAHHOM
npo6JieMbl, MOAECTUPOBAThH pealbHbIC CUTYAllMU Ha S3bIKE T€OMETPHH, UCCIIEI0BAThH
MIOCTPOEHHBIE MOJENH C UCIOJIb30BAHNEM F€OMETPUUYECKUX OHATHI U TEOPEM,
anmnapara aiareOpsl, pemarb NPaKTUYECKHUE 3aJa4H, CBSI3aHHBIE C HAXO0KIEHUEM
r€OMETPUYECKUX BEJIMYNH;

UMETh NMPEACTABICHUS 00 OCHOBHBIX 3Tanax pa3BUTHUS TEOMETPUHU KaK COCTaBHOU
yacTH (yHJaMEHTa Pa3BUTHs TEXHOJOTHA.



TEMATHYECKOE IINTAHUPOBAHHE, 10 KJIACC

KonunuyectBo 4yacos
Ne HanmeHoBaHMe pa3je/ioB U
o/ TeM IpOrpaMMbl Beero Konrpoabubie | Ilpakruyeckue
padoThI padoThI
1 BBenenue B crepeoMeTpuio 23 1
5 B3anmHoe pacrionoxenue 6 1
MPSIMBIX B IPOCTPAHCTBE
3 HapaJ'IJ'ICJ'II)j-IOCTI) MPSIMBIX U 3
IJIOCKOCTEHN B MPOCTPAHCTBE
4 HepneHz[miyns[pHOCTL NPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYribl ¥ paccTosHUS 16
6 MHoTrorpaHHUKH 7
7 BexTopsl B mpocTpaHcTBE 12
8 [ToBTOpEHwUe, O606HIGHI:IC 51 5 )
cUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJJMYECTBO YACOB I1O 102 5 0
I[TPOTPAMME

TEMATHYECKOE IINTAHUPOBAHMUE, 11 KJIACC

KoaunvecTBo yacos
HaumeHnoBanue pa3jiesioB u
Ne i/mn Konrpoabusie | IlpakTnyeckue
TeM MPOrpaMmabl Bcero
padoThI padoThI
1 AHauTHYeCKass reoMeTpHs 15 1
5 [ToBTOpEHwUE, o6o6meHI:Ie u 15 1
cucTeMaTH3allHsI 3HAHUI
3 OO6BEM MHOTOTrpaHHUKA 17
4 Tena BpaiieHus 24
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEIT
6 JBrxeHust 5 1
7 [ToBTOpenue, o6o0IIeHNE U 17 5
cucTeMaTH3allHsl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
I[MPOI'PAMME




IMoypounoe niianuposanue TEOMETPUS, 10 kiaace
(34 B Hepen10, 34 yueOHBIX Heesn, UTOro — 102 u)

We n/n | [ama Tema ypoka
Ilnhan ‘(Dakm
BBenenue B crepeoMeTpuio -234
1 1 OcHOBHBIE MpaBUiIa H300paXKEHUS HA PUCYHKE IIIOCKOCTH, MapaljIesIbHbIX
Heodens MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.
2 [loHsATHS cTepeoMeTpUM: TOUKa, IPsIMast, IIIOCKOCTh, IPOCTpaHCTBO. OCHOBHbIE
MpaBuiIa N300pakKeHHsI Ha PUCYHKE TUIOCKOCTH, MapajuleIbHbIX
MPSIMBIX(OTPE3KOB), CEPEINHBI OTPE3KA.
3 [ToHsTHS: epeceKarouIrecs MIOCKOCTH, epeceKarouInuecs npsaMas 1 MiI0CKOCTh;
[OJIYIPOCTPAHCTBO.
4 2 [TonsTHS: epeceKarouIecs MIOCKOCTH, epeceKarouIuecs npsaMas 1 MiI0CKOCTh;
Heodens MOJIYIIPOCTPAHCTBO.
3) MHoOTOrpaHHUKH, U300paXKeHUE MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0ObEKTOB.
6 MHoOTOrpaHHUKH, U300pa’keHUe MPOCTEHIINX MPOCTPAHCTBEHHBIX (Uryp,
HECYIIECTBYIOIINX 00OBbEKTOB.
U 3 AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIEACTBUS U3 HUX.
8 Heoensn AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIEACTBUS U3 HUX.
9 AKCHOMBI CTEPEOMETPUH U TEepBbIe CIeACTBUS U3 HUX. CriocoObl 3a1aHus
MPSIMBIX U TIFIOCKOCTEH B mpocTpancTBe. O003HAUYCHHS TIPSIMBIX M TUIOCKOCTEH.
10 4 N300paxkeHue cedeHui mupamMuibl, Kyoa u mpu3Mbl, KOTOPbIE MPOXOIST Yepe3 UX
Heodensn pebdpa. M3o0pakeHne nepecedeHus NoJy4eHHbIX MI0cKocTel. PackpamiBanue
[MOCTPOCHHBIX CEYEHNUN Pa3HBIMU LIBETAMHU.
11 MN300paxkeHue ceyeHui mupamuibl, Kyoa u Mpu3Mbl, KOTOPBIE TPOXOIAT Yepe3 X
pebdpa. M3o0pakeHue nepecedeHuns NoJy4eHHbIX MII0cKocTel. PackpaniBanue
[MOCTPOCHHBIX CEUEHUN Pa3HBIMU [IBETAMHU.
12 MN300paxkeHue cedeHuid mupaMuibl, Kyda u mpu3Mbl, KOTOPbIE IPOXOIST Yepe3 UxX
pedpa. M3o0paxxeHue nepecedeHus MoJiyueHHbIX MIIOCKocTel. PackpamnBanue
[MOCTPOCHHBIX CEUEHUIN PA3HBIMU LIBETAMH.
13 5 MN300paxkeHue cedeHu mupamMuibl, Kyoa u mpu3Mbl, KOTOPbIE IPOXOIST Yepe3 UX
Hedensn pebdpa. M3o0pakeHue nepecedenus NoMy4eHHbIX MI0cKocTel. PackpariBanue
MOCTPOCHHBIX CEUEHUIN Pa3HBIMU LIBETAMHU.
14 MeTo/1 ClefioB ISl TIOCTPOCHUS CEYCHHI.
15 Meto cneoB s NOCTPOeHUs cedeHrid. CBOMCTBA MEpEeCEUCHUH MPAMBIX U
[1JI0CKOCTEM.
16 6 Metoa cnenoB s NOCTpOeHUs cedeHrid. CBOMCTBA NMEpEeCeUCHUH MPAMBIX U
Heoens [JIOCKOCTEM.
17 [TocTpoenue cedyenuil B mupamue, Kyoe 1o TpeMm Toukam Ha pedpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIMCh 1aroB OCTPOEHUSI.
18 [TocTpoenue cedyeHuil B nupamuie, Kyoe o TpeM Toukam Ha pedpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh I1aroB MOCTPOCHMUSL.
19 7 [TocTpoenue cedyenuil B mupamue, Kyoe 1o Tpem Toukam Ha pedpax. Co3nanue
Hneoens BBIHOCHBIX YEPTEKEN U 3aIIUCh 1Iar0B IOCTPOCHHUS.
20 [TocTpoenue cedyeHuil B mupamuie, Kyoe 1o Tpem Toukam Ha pedpax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh 11ar0B IOCTPOCHHUSI.
21 [ToBTOpEHUE MIIAaHUMETPUU: TeOpeMa O MPONOPLHOHATBHBIX OTpe3Kax. [logobue
TPEYrOJbHUKOB.
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2 8 [loBTOpenue muanumeTpun: Teopema Menenas. Pacuersl B ceueHUAX Ha
Heoens BBIHOCHBIX YepTekax. Mlcropus pa3BUTHS INIAHUMETPUN U CTEPEOMETPUH.
23 KonTpoabHas pabora Nel «Akcuomsl crepeomerpun. CedeHus»
B3anMHoe pacnosiokeHue NpAMbIX B IPOCTPaHCTBe — 64
24 B3aumHOe pacrosoxkeHue NpsAMbIX B IpocTpaHcTBe. CKpemBaroecs npsmble.
[Ipu3Haky ckpemuBaromuxcs npsmMbix. [lapamiensHbie nTpsiMble B TPOCTPAHCTBE.
25 9 Teopema o CyliecTBOBAaHUU U €IUHCTBEHHOCTU IPSAMOM NapajuieIbHOW JaHHOU
Heodens MPSIMOM, MPOXOISIIECH Yepe3 TOUKY MPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOU
npsiMoid. JIeMMa 0 mepecedeHuy napaiebHbIX MPSIMBIX IIJIOCKOCTBIO.
26 [lapanienbHOCTh TpeX NpsIMbIX. Teopema 0 Tpex napajjiebHbIX IPSIMbIX.
TeopeMa 0 CKpemrBarOIIMUXCS TPSIMBIX.
27 [TapannensHoe npoekTupoBanre. OCHOBHBIE CBOMCTBA MApaLIETIbHOTO
npoexkTrpoBanus. M300paxenue pa3HeIX QUIyp B napauieIbHON MPOEKIUHU.
28 10 LlenTpanpHas npoeKus. YToJl ¢ COHaNpaBIECHHBIMU CTOPOHAMU. YTOJ MEXKIY
Heoens MPSAMBIMH.
29 3amayu Ha 0KA3aTEILCTBO U HUCCIIEOBAHUE, CBA3AaHHBIE C PACTIOIOKEHUEM
MPSIMBIX B IPOCTPAHCTBE.
IMapanieJbHOCTh NPSAMBIX M IIJIOCKOCTEH B POCTPAHCTBE — 84
30 [ToHsATHA: MapaJIIETbHOCTh NPSIMOM U TIIOCKOCTH B TTpocTpaHcTie. [Ipu3Hak
MapajuieIbHOCTH NMPSAMOM U TIockoCcTH. CBOMCTBA apauieIbHOCTU MPSIMOM
MIIJIOCKOCTH.
31 11 ['eoMeTpruecKkue 3a1a4n Ha BBIYMCICHUE U JOKA3aTEIbCTBO, CBSI3AHHBIE a
Hneoens MapajIebHOCTHIO MPSAMBIX U MJIOCKOCTEN B POCTPAHCTBE.
32 [TocTpoenne ceueHns, TPOXOAAIIEro Yepe3 JaHHYO IPSIMYIO Ha YEPTEXKE U
MapajjIeIbHOIO APYrou npsiMoii. Pacuer OTHOILICHMIA.
33 [TapanienbHas IpoeKLUs, IPUMEHEHUE IS TIOCTPOEHUS CeYeHH Kyba u
napaenenunena. CBoiCTBa napajuiesienuneaa u Npu3Mal.
34 12 [TapamienpHble IOCKOCTH. [Ipr3HaKN MapauIeIbHOCTH ABYX MJIOCKOCTEM.
35 Heldens Teopema o mapauIeTbHOCTH M €IMHCTBEHHOCTH TUIOCKOCTH, MPOXO/IAIIEH Yepes
TOYKY, HE MPUHAAIESKAILYIO TAHHOM MJIOCKOCTH U CIIEJICTBUS U3 HEE.
36 CBoOiICTBa NapaAJIENIbHBIX INIOCKOCTEHN: O MAapaJUIEIbHOCTH NPSIMbIX IEPECEUCHUS
[IpU NIEPECEUCHUH IBYX apasuIeIbHbIX MIIOCKOCTEH TPEThEH.
37 13 CBoiicTBa mapayuieIbHbIX IIOCKOCTEN: 00 OTpe3Kax MapaieabHbIX MPSMBIX,
Hedensn BaKIIIOUEHHBIX MEXK]y apaieIbHbIMU IIOCKOCTSAME; O TIEPECEUCHUHU MIPSIMON C
NBYMsI ITapaljIeIbHBIMU IIOCKOCTSAMHU.
IlepneHIUKYISIPHOCTH NPAMBIX U IIOCKOCTEl B MPOCTPaHcTBe — 254
38 [ToBTOpenue: Teopema Iudaropa Ha MIOCKOCTH.
39 [ToBTOpEHUE: TPUTOHOMETPHS MIPSIMOYTOJIBHOTO TPEYrOJIbHUKA.
40 14 CBoiicTBa Ky0a ¥ IPSMOYTOJILHOTO Mapajuieenunesa.
41 Hedensn Boruricnenue IIHMH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM Mapasieienumne/e.
42 [leprieHIUKYIAPHOCTD MPSAMOM U MIIOCKOCTH. [IpHu3HaK neprneHuKyIspHOCTH
[PSIMOM U INIOCKOCTH.
43 15 [lepneHIUKYISIPHOCTD NPSAMOM U MIOCKOCTH. [Ipu3HaK neprneHIuKynsipHOCTH
Heoensn NPSIMON U TUIOCKOCTH.
A4 Teopema 0 CylecTBOBAHNY U €IMHCTBEHHOCTHU NIPSAMOM, IPOXOAAIIEN Yepes
TOYKY IPOCTPAHCTBA U MEPIEHANKYISIPHOMN MIOCKOCTH.
45 [TnockocTH U IepHEeHINKYISIPHBIE UM TIPSIMbIE B MHOTOT paHHHUKAX.
46 16 [TnocKkoCTH U IePIEHIUKYISIPHBIC UM TIPSIMbIE B MHOTOT paHHHUKAX.
A7 Heoensn [lepnenaukynsip u HakiIoHHas. [locTpoeHue nepneHauKyasipa U3 TOYKU Ha
MPSAMYIO.
48 [lepnenaukynsip u HakiIoHHAs. [locTpoeHue nepneHauKyasipa U3 TOYKU Ha
MPSIMYIO.
49 17 Teopema o Tpex nepneHuKyIspax (npsimas ¥ oOpaTHas)




50 Heoensn Teopema o Tpex nepreHIuKymspax (mpsimas u oopaTHasi)
51 Y1051 MEXKy CKpEIMBAOIIMMUCS IPSIMbBIMH.
52 18 [Touck neprneHAUKYISPHBIX IPSMBIX C TOMOIIBIO IEPIIEHAUKYIISPHBIX
Heoensn IJI0CKOCTEN.
53 OpToroHanbHOE MPOCKTHPOBAHUE.
o4 [locTpoeHnue ceuenuii Kyoa, mpu3Mbl, IPAaBUJIBHON MHUPaMUIbI C TIOMOIBIO
OPTOTOHAIBHOM MPOEKITHH.
55 19 [locTpoenue ceuenuii Kyoa, mpu3Mbl, IPAaBUJIbHON MHUPaMUIbI C TIOMOILBIO
Hedensn OpPTOTOHAJILHOM MPOEKIIMH.
56 CrMMeTpHs B IPOCTPAHCTBE OTHOCUTEINIBHO IIOCKOCTHU. [lnockocTu cumMMerpuii B
MHOTOTpaHHHKAaX.
57 [Tpu3HAK MEePIEeHANKYISPHOCTH MPSMOU M TUIOCKOCTH KaK CJIEJICTBHE CUMMETPHHU.
58 20 [IpaBHIIBHBIE MHOTOTPAHHUKU. Pacd€r pacCTOSTHMI OT TOYKH JI0 TUIOCKOCTH.
59 Hedensn [IpaBuibHBIE MHOTOI'PAaHHUKU. Pacuér paccTOsIHUIM OT TOYKHU 70 TUIOCKOCTH.
60 CriocoObI OTTYCTUTH MEPIICHIUKYIISIPBI: CHMMETPHS, CIBUT TOYKH T10
rapajuIeIbHON IPSIMOM.
61 21 CIBUT IO HemapauieIbHON NPSIMOM, N3MEHEHNUE PACCTOSIHUIA.
62 Heoens KonTpoubHast padora Ne 2 «B3auMHoe pacnosioskeHue NpsiMbIX 1
MJI0OCKOCTEH B IPOCTPAHCTBE)
Yrabl U paccrosiHus — 164
63 [ToBTOpEHUE: YTOJI MEXIY MPSIMBIMH Ha TJIOCKOCTH, TPUTOHOMETPHS B
[IPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMa KOCHHYCOB.
64 22 [ToBTOpEHUE: YOI MEXTY CKPEITUBAIOIIUMUCS TPSIMBIMHU B ITPOCTPAHCTBE.
65 Heodensn ["eomeTpryUecKre METOIbI BBIYMCIICHUS YTJIa MK Ty IPSIMBIMU B
MHOTOTpaHHUKAX.
66 J[ByrpanHbIii yroj. CBOMCTBO JIMHEHWHBIX YIJIOB ABYTPAHHOTO yIJia.
67 23 [lepnenqukynsipHble IIOCKOCTH. CBOMCTBA B3aUMHO NEPIEHANKYIISIPHBIX
Heldens MJI0CKOCTEN.
68 [Ipu3Hak nepneHaANKYIIPHOCTH INIOCKOCTEN; TEOpEMa O MPAMOU NIEPECEUECHUS
NBYX IJIOCKOCTEH MEPIEeHIUKYISIPHBIX TPEThEH MITOCKOCTH.
69 [IpssMmoyrobHBIN Napaienenurne; Kyo; u3MepeHus, CBOMCTBa IPSIMOYTOJIbHOTO
napasuieenunesa.
70 24 Teopema 0 IuaroHav NPsAMOYTOJILHOTO MapajuieJenunena u cleCTBUE U3 Hee.
71 Heoensn CrepeoMeTprUecKUe U MPUKIIAJAHbIE 331a4H, CBSI3aHHBIE CO B3aMMHBIM
[PACIOJIOKEHUEM TPSMBIX U IJIOCKOCTEH.
72 [ToBTOpEHUE: CKpeLUBalOLIecs MpsMble, TapauieIbHbIe TUIOCKOCTH B
CTaHJAPTHBIX MHOTOTPAaHHHUKAX.
73 25 [Tapa napanienbHbIX IOCKOCTENW HA CKPELIMBAOIIUXCS MTPSAMBIX, PACCTOSIHUE
Hedens MEXK1y CKPEIIMBAIOIIMMHUCS MPSIMBIMU B IPOCTBIX CUTYAIUSX.
74 PaccTosiHue OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 MIIOCKOCTH.
75 BoruricrieHue pacCTOsIHUM MEX1y CKPEIIMBAIOIIUMUCS MPSMBIMH ¢ TOMOIIIBIO
NEepHEeHINKYISIPHOHN MIIOCKOCTH.
76 26 TpexrpaHHblil yro1, HEpaBEHCTBO JUIs TpeXrpaHHbIX yriaoB. Teopema [udaropa,
Hedens TEOpeMbl KOCUHYCOB U CHHYCOB JJIsl TPEXTPAHHOTO yIJIa.
77 (JeMeHTh! chepruiecKoil FeOMETPUH: T'e0e3nUeCcKie JMHUN Ha 3eMIIe.
78 KonTposabHas pabora Ne 3 «Yribl H pacCTOSTHAD)
MHoOrorpaHHuKku - 74
79 27 Cuctemaru3zanus 3HaHuH «MHOTOTPaHHUK M €r0 JIEMEHTBDY
80 neoensn [Mupamuna. Bunel nupamun. [IpaBuiibHas nupaMusa.
81 [Tpusma. [psimas u HaksoHHas pu3Mbl. [IpaBuiibHast npu3ma.
82 28 [Tpsimoit mapasutenenunes, NpsiMoyroJbHbIM napauienenunes, Kyo.
83 Helensn Brinykiible MHOrorpaHHuky. Teopema Oiinepa.
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84

Brinykibsie MHOTOTpaHHUKH. Teopema Ditnepa. [IpaBuiibHbIE U TOTYIIPaBUIbHBIE
MHOTOI'PAHHUKH.

85 29 KonTpoabHas padora Ne 4 « MHOrorpaHHMKH»

Helensn

BekTops! B npocTpancTee — 129

86 [MonsiTMe BEKTOPA HA TUIOCKOCTH U B IPOCTPAHCTBE.
87 CyMMa BEKTOPOB.
88 30 Pa3HOCTH BEKTOPOB.
89 Helens [TpaBwiio mapasuienenume/a.
90 'YMHOXEHHE BEKTOpa Ha YHCIIO.
01 31 Pa3nosxenue BekTopa 1o 0a3ucy Tpex BEKTOPOB, HE JICKAITUX B OJTHOM

Heodensn IJIOCKOCTH.
92 CKkaJisipHOE TTPOU3BEICHUE.
93 Brrauciienue yria Mex Iy BEKTOpaMH.
94 32 [Ipocreiimue 3a1a4u ¢ BEKTOPAMH.
95 Hedens [Ipocreiimue 3a1a4n ¢ BEKTOPAMH.
06 [TpocTeiimme 3a1a4 ¢ BEKTOPAMH.
97 33 [Tpocreiinue 3a1a49u ¢ BEKTOPAMH.

Heoensn

IToBTOpEeHuUe, 00001IeHHEe U CHCTEMATH3AIUS 3HAHUI — 5S4
08 O000MIIeHIEe U cHCTeMaTH3aIus 3HaHU# «B3auMHOe pacrosioKeHne MPSIMBIX U
MIOCKOCTEH B IMTPOCTPAHCTBEY

99 O000IIeHre U cucTeMaTH3aus 3HaHui « MHOTOTpaHHUKI
100 34 WroroBasi KOHTpoJIbHasA paboTa
101 Hedens HroroBasi KOHTpoJIbHAs paboTa
102 O06o001eHre U CUCTeMaTU3aIMsI 3HAHUH: aHAIN3 KOHTPOJILHOM paboTHI.

HTOI'O — 1024
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IHoypouHnoe miianuposanue I'eomerpus,11 kiaace
(3 4 B Hee110,34 y4eOHBIX HeelIb, UTOro-102 u)

We n/n | lama Tema ypoka
Ilhan ‘(Dakm
AHanuTH4eckasi reomerpus - 154

1 [loBTOpenue Tembl «KoopauHaThl BEKTOpA Ha IUIOCKOCTH U B IIPOCTPAHCTBEY

2 [loBTOpenue TeMbl «CKalsipHOE IPOU3BEIEHUE BEKTOPOBY

3 [loBTOpEeHue TeMbl «BbrunciaeHus yria Mex,1y BEKTOpaMy B IPOCTPAHCTBE

4 [loBTOpEHUE TEMBI «YpaBHEHUE IPSIMOM, IPOXOASIIEH Yepe3 IBE TOUKH

S) 'YpaBHEHME MIJI0OCKOCTH, HOpMaJjlb, YpaBHEHUE TUIOCKOCTH B OTPE3KaX.

6 'YpaBHEHME IJIOCKOCTH, HOpMaJjlb, YpaBHEHUE TUIOCKOCTH B OTPE3KaX.

7 BekTopHOE Mpon3BeIeHNUE.

8 JInHeliHbIe HEpAaBEHCTBA, JINHEWHOE TPOrPAMMHUPOBAHHE.

0 JInHeliHbIe HEpAaBEHCTBA, JINHEWHOE IPOTPaMMHUPOBAHUE.

10 AHaIUTHYECKUE METO/Ibl pacuéTa yriia Mex 1y IpSMbIMU B MHOTOI'PaHHUKAX.

11 AHAIUTHYECKUE METO/Ibl pacuéTa yriia MexX 1y IpSIMbIMU B MHOTOI'paHHUKAX.

12 Dopmyra pacCTOSIHUSI OT TOYKU JI0 MJIOCKOCTU B KOOPAWHATAX.

13 Haxosx1eHne pacCTOsTHUM OT TOUKH JI0 TUIOCKOCTH B KyOe.

14 Haxosx/1eHre pacCTOSIHUM OT TOYKH JI0 TUNIOCKOCTH B IPABHIJIBHOM MMApaMUIE.

15 KonTtpoabHas padora Ne 1 «KAHaJauTHYecKasi reoMeTpUsD)

IloBTOpeHue, 00001IeHNe U cucTeMaTu3anus 3HaHu «MHororpannnku. CeueHust
MHOI'OTPAHHHKOB» —
154

16 CeyeHMsi MHOTOTPaHHUKOB: CTaHIaPTHBIE MHOTOIPaHHUKH.

17 CeueHrss MHOTOTPAHHUKOB: METO/T CJICJIOB.

18 CeueHnss MHOTOTPAHHUKOB: CTAH/IAPTHBIE IIJIOCKOCTH, IEPECEUECHUS] TIPSIMBIX U
[IJIOCKOCTEN.

19 [lapasiesbHbIE IPSMBIEC U TNIOCKOCTH: NIAPAJUICIbHBIC CEYCHHUS.

20 [lapayiesbHbIE IPSIMBIE U TNIOCKOCTH: PAaCY€T OTHOIIEHUM.

21 [lapayienbHbIe IPSAMBIEC U INIOCKOCTH: YIJIBI MEXYy CKPEILHBAOILIUMHUCS
PSIMBIMU.

22 [lepnieHIMKYIJIApHBIE MIPSIMBIE U IUNIOCKOCTH: CTaHAAPTHBIE MAPHI
NEPIIECHIUKYIISIPHBIX ITIOCKOCTEN U MPSIMBIX, CAMMETPUM MHOTOI'PAaHHUKOB.

23 [lepnieH IMKyIJIIpHBIE MIPSIMBIE U INIOCKOCTU: TEOPEMA O TPEX NEPIEHAUKYIIAPAX.

24 [lepnieHIuKyIJIIpHBIE IPSIMBIE U IUNIOCKOCTHU: BBIYMCIICHUS [UIMH B
MHOTOTpaHHHUKAaX.

25 [loBTOpEHUE: IO MHOTOYTOJIbHUKOB, (POPMYJIbI IS IIJIOIIAJEH,
cooOpakeHHs To100us.

26 [ToBTOpEHUE: MIOIIA 1 MHOTOYTOJIBHUKOB, (POPMYJIbI IS IIJIOIIACH,
COo00paxxeHus MoA00Us.

27 [ToBTOpEHUE: MO MHOTOYTOJIbHUKOB, (POPMYJIBI IS IIJIOIIACH,
COo00paxxeHus MoA00Us.

28 [Inomaay ceueHnii MHOTOTPaHHMKOB: IIJIOLIA/IM IOBEPXHOCTEH, pa3pe3aHus Ha
JacTH, COOOpakeHUs 1mo1o0usl.

29 [1nomany ceueHnii MHOTOTPaHHMKOB: IIJIOLIAAN TOBEPXHOCTEN, pa3pe3aHus Ha
JacTH, COOOpakeHUs 1mooousl.

30 KonTpoabnas padora Ne 2 «IloBropenne: MHuororpannuxku. CeuyeHus
MHOI'OTPAHHUKOB»

O0bém MHOTOrpannnka — 174
T

[O6Bem Tena. O6GBEM NPSAMOYTONLHOTO MapaLIeNeNnuIIeIa.
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32

3amaun 00 yIBOSHUU Ky0a, O KBaiparype Ky0a; O TPUCEKIIUH YTIa.

33 CrepeoMeTpHUECKHEe 3a/1a4H, CBSI3aHHbIE C 00bEMOM MPSMOYTOJILHOTO
napasiesienumnesa.

34 [TpuknaaHbie 3aJa9u, CBSI3aHHBIE C BEIYMCIEHHEM 00beMa MPSIMOYT OJIBHOTO
napaiesienumnesa.

35 OO0BeM PSMOIA TPU3MBI.

36 CrepeoMeTprIeCcKHe 33/1a4d, CBSI3aHHBIC C BEIYMCIICHHEM 00BEMOB MTPSMO
TIPU3MBL.

37 [TpuknagHbie 3aja9u, CBSI3aHHBIE C 00BEMOM MPSIMOM TPU3MBI.

38 BrrarciieHue 00beMOB Tell C TOMOIIBIO OIpeIeTICHHOT0 HTerpaia. O0beM
HAKJIOHHOM IPU3MBI.

39 Brruncienue 00beMOB TeJ ¢ TOMOIIIBIO OTpeielIeHHOro HHTerpaina. Oobem
HAKJIOHHOM NTMpPaMU/Ibl.

40 dopmyna oobema mupamuabl. OTHOIIEHHE 00BEMOB MUPAMUJT C OOIIIUM YTIIOM.

41 dopmyna o6beMa nupaMuibl. OTHOLIEHHE 00BEMOB MUPAMUJL C OOIIUM YIIJIOM.

42 CrepeoMeTpHruecKUe 3aJa4, CBI3aHHbIE C BBIYMCIEHUEM 00bEMOB HAaKJIOHHOMN
MIPU3MBI.

43 CrepeoMeTprUIeCKue 3a/1a4M, CBA3aHHBIE C 00BbeMaMU MUPAMU/IBI.

44 [Ipuknagaeie 3agaun 1Mo TeMe «OO0BEMBI TEID», CBA3AaHHBIE ¢ 00HEMOM HAKJIIOHHOM
MTPU3MBI.

45 [Ipuknagaeie 3agaun 1Mo TeMe «OO0BEMBI TEID», CBA3AHHBIE ¢ 00HEMOM MUPAMU/IBI.

A6 [Ipumenenne o0beMOB. Boruncienue paccTosHus 10 MIIOCKOCTH.

47 KontpoabHasi padora Ne 3 «O0beM MHOTOrpaHHHKA)

Tena ppamenust — 244

48 [{umuHIprdecKas TOBEPXHOCTh, 00pa3yOMKe MUJIWHIPUIECKON TTOBEPXHOCTH.

49 Humaap. [pssmoit kpyrosoit mummHAp. [L1onaas NoBEpXHOCTH LUIUHIpA.

50 Konndeckas TOBEpXHOCTh, 00pa3yromne KOHMIECKOM moBepxHoctu. Konyc.

51 CeueHne KOHYycCa MI0CKOCTHIO, TapauIeIbHON IIIOCKOCTH OCHOBAHUS.

52 YcedeHHbI KoHYC. 300paskeHre KOHYCOB 1 yCEYEHHBIX KOHYCOB.

53 [Tmomaap 60KOBOM M MOJIHOK TOBEPXHOCTH KOHYCA.

54 [Tmomaap 60KOBOW M MOJIHOK MOBEPXHOCTH KOHYCA.

55 CrepeoMeTpHUecKUe 3a/1a4M Ha JI0Ka3aTeIbCTBO U BBIYUCIICHUE, IOCTPOCHUEM
CeUeHUH WIMH/pA, KOHYCA.

56 CrepeoMeTpHuecKUe 3aJaui Ha JI0Ka3aTeIbCTBO U BBIYUCIICHUE, IOCTPOCHUEM
CeUeHUH IWINH/pA, KOHYCA.

57 [IpuknanHbie 3a1a4u, CBSI3aHHBIC C IIHIIMHIPOM.

58 [IpuknanHbie 3a1a4u, CBSI3aHHBIE C IIUIHHIIPOM.

59 Cdepa u map.

60 [lepeceuenue cdepsl u mapa c maockocteto. Kacanue mapa u
cepbITIocKoCThI0. By u n306paxenue mapa.

61 [lepeceuenue cdepsl u mapa c maockocteio. Kacanue mapa u chepbl
[UIOCKOCTBI0. By 1 n3o0pakeHue mapa.

62 YpaBuenue coepsl. [Inomans chepsl 1 ee yacTen.

63 CummeTtpus cepsl U 1apa.

64 CrepeoMeTpHUeCKHEe 3a/1aui Ha JJOKAa3aTeNbCTBO U BBIYUCICHUE, CBS3aHHBIE CO
cdepoii U mapom, NOCTPOSHUEM UX CEYEHUN TIIOCKOCTbIO.

65 CrepeoMeTpHUecKUe 3aa4i Ha JI0Ka3aTeIbCTBO U BBIUKCICHHE, CBSI3aHHBIE CO
cdepoii u mapom, NOCTPOSHUEM UX CEYEHUH TIIOCKOCTHIO.

66 [TpuknanHbie 3a1a4n, CBsI3aHHBIE CO c(hepoii U mapom.

67 [ToBTOpEHUE: OKPYKHOCTH HA MIIOCKOCTH, BEIYUCIICHUSI B OKPY>KHOCTH,
CTaHJapTHbBIE TO00MI.

68 PaznuuHbie KOMOMHALIUY TEIl BPAIIEHUS! © MHOTOTPAHHHUKOB.

69 3amaun 1o Teme «Tena v MOESPXHOCTH BpalllEHUS




70

3anaun 1o teme «Tena 1 NOBEPXHOCTU BpaLLIEHUS

71 KonTposabHas pabora Ne 4 «Tesia M NOBEPXHOCTH BPALLICHUS
Ilnomaau MOBEPXHOCTH U 00BEMBI KPYIJILIX Tel — 94

72 O0bveM muHApa. Teopema 006 00beMe MPSMOTO MUTUHPA.

73 Brruriciienue 00beMOB Tell C MOMOIIBIO ONpeIeICHHOTO nHTerpana. OobeM
KOHYCA.

74 [1nomaau 60KOBOM U TOJIHOM TOBEPXHOCTH KOHYCA.

75 CrepeoMeTprieCcKue 3a/1a4M, CBI3aHHBIE C BBIYUCICHHEM 00BEMOB IIHIIMH]IPA,
KOHYCA.

76 [Ipuknanneie 3anaun 1o TeMe «O0bEMBI U IIIONIAN [TOBEPXHOCTEH Tel.

77 O06bem mapa u mapoBoro cekropa. Teopema 00 oobeme mmapa. [lnomans chepsi.
CrepeoMeTpHIeCcKHe 3a]1au, CBSI3aHHbBIE C BEIYUCIICHUEM 00hEMOB TI1apa,
[IapOBOTO CETMEHTA ¥ IIIAPOBOTO CEKTOpA.

78 [Mpuknagueie 3aqaun 1Mo Teme «OOBEMBI TE», CBI3aHHBIE C 00BEMOM IIapa u
rionaabio cepol. COOTHOLIEHHS MEXY IUIOLIAIIMU TOBEPXHOCTEN
no0OBEMaMHU IT0J00HBIX TEIL.

79 [TonoOHbIe Tena B mpocTpancTBe. 3meHnenne oobema mpu 1noo0uu.
CrepeoMeTprUieCKUe 3a/1a4H, CBA3aHHBIC C BEIYUCIEHHEM 00bEMOB TEJ 1
[JTONIAJIEH TOBEPXHOCTEM.

80 KonTpoabHas padora Ne 5 «Ilsiomaam noBepxXHoOCTH U 00beMbI
KPYTJIBIXTED

JABukenust — Su

81 JIBukenus mpoctpancta. OToOpaxkeHus. J[BrxeHust U paBeHCTBO QUTYp.
OO01I1Ee CBOMCTBA IBMKECHUIA.

82 Bubl 1BMKEHMI: TTapasuiebHbIN NEPEHOC, [IEHTPaIbHAss CUMMETPHUS,
3epKaJbHasiCHMMETPHSI, TOBOPOT BOKPYT MPSIMOH.

83 [IpeobpazoBanus nomoobwus. [Ipsmas u cepa Diinepa.

84 ["ecomeTpuyeckue 3a1a9u Ha TPUMEHEHHUE IBYDKCHHUS.

85 KonTposibHas padora Ne 6 «BekTopbl B IpOCTpPaHCTBE»

IToBTOpEHUE, 0000MIEHNEe U cCUCTeMATU3alMsl 3HAHUN — 174

86 0O60061aro1iee NTOBTOPEHHUE MOHITHI U METOJI0B Kypca reomerpuu 10-11
KJIACCOB,cHCcTeMaTu3alus 3Hanui: «[lapainenbHOCTh IPSIMBIX U TUIOCKOCTEN B
[IPOCTPAHCTBEN

87 O60061maroiiee NTOBTOPEHHE MOHITUI U MeTOA0B Kypca reomerpuu 10-11 kaccos,
cUCTeMaTH3alus 3HaHU: «BeKTOpbI B IPOCTPAHCTBE»

388 0O60061aroniee NTOBTOPEHHUE MOHITHI U METOJI0B Kypca reomerpuu 10-11
KJIACCOB,CHCTEMAaTU3allMs 3HaHUM: «BeKTOpbI B IPOCTPAHCTBE)

89 O6o061aroniee NTOBTOPEHHE MOHITUI U MeTOA0B Kypca reomerpuu 10-11 knaccos,
cucTeMaru3anus 3HaHui: «O0beM MHOTOTPaHHUKa)

90 O6o01aroniee NOBTOPEHHE MOHATHIA U MeTOZ0B Kypca reomerpuu 10-11 kmaccos,
cucTeMaru3anus 3HaHui: «O0beM MHOTOTPaHHUKa)

01 O6o0611aro1Iee TOBTOPEHHUE OHATHIM U MeToJ10B Kypca reomerpun 10-11 kinaccos,
cucTeMmarusanus 3HaHui: «[Lmommaam moBepXHOCTH 1 00BEMBI KPYTJIBIX TEID)

92 O6o0611aro1ee TOBTOPEHHUE OHATHIM U MeToJ10B Kypca reomerpun 10-11 knaccos,
cucTeMmarusanus 3HaHui: «[Lmommaam moBepXHOCTH 1 00BEMBI KPYTJIBIX TEID)

93 HTorosasi KOHTpPOJILHAsI padoTa

94 HTorosasi KOHTpPOJILHAsI padoTa

95 [ToBTOpeHue, 06001IeHNE U CUCTEMATU3AIIHUS 3HAHUH.

06 VcTopus pa3BUTHS CTEPEOMETPHH KaK HAYKU U €€ pOJib B Pa3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH.

97 VcTopus pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€ POJIb B Pa3BUTUU

COBPCMCHHBIX NHXXCHCPHBIX U KOMIIBIOTCPHBIX TCXHOJIOT Hil.
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08 VcTopus pa3BUTHS CTEPEOMETPHH KaK HAYKU U €€ pOJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH.

99 VcTopus pa3BUTHS CTEPEOMETPHH KaK HAYKU U €€ pOJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH.

100 VicTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH.

101 Vicropus pa3BUTHS CTEPEOMETPHU KaK HAyKU U €€ pOJib B Pa3BUTHH
COBPEMEHHBIX WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH.

102 VicTopus pa3BUTHS CTEPEOMETPHU KaK HAyKU U €€ pOJIb B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH.

HTOI'O - 1024

YYEBHO-METOANYECKOE OBECHEYEHUME OBPA3OBATEJIBHOI'O

MMPOLECCA:

1

I'eometpusi. 10- 11 kmaccel: yue6.: 6a3oBbiii 1 npoduin. ypoau / [JI.C.AtanacsH,
B.®. byry3os, C.b. Kanomiies u np.] — M.: [Ipocsenienue, 2022
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