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HOACHUTEJIBHAA 3AIINCKA

['eomerpust siBasieTcss OJHUM M3 0a30BBIX KYypCOB Ha YPOBHE CpEIHEro OOIIEeTro
oOpa3oBaHus, TaK KaKk 00eCleunBaeT BO3MOKHOCTh M3yU€HHUS AUCIUIUIMH €CTeCTBEHHO-
HAay4YHOU HAIIPaBJICHHOCTU U IPEIMETOB I'YMAaHUTAPHOrO LUKJIA. [I0CKOJIBKY JIornueckoe
MbIIIIJIEHUE, (QopMupyeMoe TMpu HU3YyUYEHUH OOYYalOMIMMHCS MOHSATUHHBIX OCHOB
F€OMETpUM, IIPU JO0KA3ATEIbCTBE TEOPEM M IOCTPOCHUM LEIMOYKU JIOTUYECKUX
YTBEPIKJICHUM MPU PELICHUU N€OMETPUYECKUX 3a/1a4, YMEHHME BBLIBUIaTh U OIPOBEPraTh
TUIIOTE3bl HEIOCPEACTBEHHO MCIOJIB3YIOTCS IPU PELICHUU 3a7a4 €CTECTBEHHO-HAYyYHOI'O
[[MKJIA, B YACTHOCTU (DU3UYECKHUX 3ajad.

Lens ocBoeHMs TporpaMmbl yueOHoro kypca «I'eomerpusi» Ha yriyOinEHHOM YpOBHE
— pa3BUTHE MHAMBUAYAJIbHBIX CIIOCOOHOCTEN OOYYAIOMIMXCSA MPU M3YYEHUH T€OMETPHH,
KaK COCTaBJISIIOLIEH TmpeAMeTHOW obmactu «MaremaTuka M HMHPOpMATHKa» uepes
o0ecrieueHue BO3MOKHOCTH IIPUOOPETEHUS U  MCIONb30BaHMUs Oojiee  TIIyOOKHX
r€OMETPUYECKUX 3HAHUW U JEUCTBUM, cielU(UYHBIX T€OMETPUHU, U HEOOXOAUMBIX IS
YCIIEIIHOTO  MPO(ECCHOHATBHOTO  00pa30BaHMsl, CBA3aHHOIO C  HCIOJb30BAaHUEM
MAaTEMaTUKHU.

[IpuopuTeTHBIMM  3aZjayaMH  Kypca T€OMETpUM Ha  yrayOJEéHHOM  YpOBHE,
pPaCHIMPSIOIIUMH U YCHUIIMBAIOIMMU Kypc 0a30BOr0 YpOBHS, SIBJISIIOTCS:

paclIMpeHue NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOU KYJBTYpPHl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAIOIIMM MUPOM;

(dbopMHpoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHUIIUX
MaTeMaTU4YECKUX MOJENAX, ITO3BOJIIOLIMX OIMCHIBATL M H3ydaTb pPa3HbIC SBJICHUS
OKPYXKAIOIEro MHUpA, 3HAHHME NOHATUMHOIO ammapara no pasaeny «Crepeomerpus»
y4e0HOro Kypca reOMeTpHH;

dbopMHpOBaHME YMEHHUS BIAJIETh OCHOBHBIMU TMOHSTUSMU O MPOCTPAHCTBEHHBIX
durypax M HUX OCHOBHBIMU CBOMCTBaMH, 3HaHUE TeopeM, GOpMyJd U yMEHHE HX
NPUMEHATh, YMEHHUS JOKa3blBaThb TEOPEMbl W HAXOJUTh HECTAHJAPTHBIE CIOCOOBI
pelIeHus 3a1ad4,;

dbopMHpoBaHWE YMEHHUs paclo3HaBaTh Ha YEPTEkKax, MOJACNSIX U B PeaJbHOM MHUpE
MHOT'OI'PaHHUKH U Tejla BPAILLEHUs, KOHCTPYUPOBATh FT€OMETPUUYECKUE MOJIEIIH;

dbopMHpOBaHUE TOHHMMAHHUS  BO3MOXHOCTH  aKCHOMAaTHYECKOTO  IMOCTPOCHHS
MaTeMaTUYECKUX Teopud, GOpMHUpPOBAHHE [OHUMAHUS POJM AKCUOMATUKH TMpHU
IIPOBEJICHUU PACCYKICHUM;

dbopMHpoBaHUE YMEHHMS BJIaJI€Th METOJIAMHU JI0KA3aTEIbCTB U aJITOPUTMOB pPEIICHHUS,
YMEHUS HUX NPUMEHATH, INPOBOAUTH [OKA3aTEIbHBIE DPACCYXKICHHUS B XOJE pELICHUA
CTEpPEOMETPUUECKUX 3aJa4 W 3ajay C MPAKTHUYECKUM CcojepxaHueM, (GopMUpOBaHUE
MPEACTaBICHUS O HEOOXOJMMOCTH JOKAa3aTelbCTB NMPU OOOCHOBAHMM MAaTEMaTUYECKHUX
YTBEPKACHUN U POJIY aKCHOMATUKU B IIPOBEACHUH JEAYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPILICHCTBOBAHUE MHTEJUIEKTYyaJlbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
oOy4aromuxcs, N03HaBaTeIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUN, KPUTUIHOCTH
MBIILJICHUS], UHTEPECA K U3YYEHHUIO TE€OMETPUH;

dbopmupoBaHue (HYHKIMOHATBHOM I'PaMOTHOCTH, PEIEBAHTHOW I'€OMETPUU: YMEHHS
pacno3HaBaTh MPOSIBJICHUS T€OMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B
pEaNbHBIX JKMU3HEHHBIX CHUTYyallUIX W MpPU H3YYEHUU APYIHUX YUYEOHBIX MPEIMETOB,
IIPOSIBJICHUSL 3aBUCHUMOCTEW M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUs PEaJbHBIX CUTYaLMH,
HCCIIEIOBAHUS IOCTPOCHHBIX MOJEIIEH, HHTEPIIPETALIUU [T0YYEHHBIX PE3YIbTATOB.



OCHOBHBIMH COJIEP’KAaTEIbHBIMU JIMHUAMHU yueOHoro kypca «['eomerpusi» B 10-11
KJaccax sBJstoTcs: «[IpsiMble U MIOCKOCTH B MPOCTpaHCTBE», «MHOTOrpaHHUKN», «Tena
BpaleHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY», «/[BIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DOI'OC COO TpeboBaHuME «yMETh OIEPUPOBATH
MOHATUSAMU», PEIEBAHTHBIMU T€OMETPUM Ha YriayOnéHHOM ypoBHe 00yuyeHuss B 10-11
KJlaccax, OTHOCHUTCS KO BCEM COJEp)KaTelbHbIM JMHUSAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTHYECKUX YMEHUH pachlpenensieTcss He TOJBKO IO COJep:KaTeIbHbIM
JUHUSM, HO M 1o roaam oOyuenusi. CopjepkaHue oOpa3oBaHHs, COOTBETCTBYIOIIEE
OpeIMeTHBIM  pe3yibTaraMm  ocBoeHuss — DenmepanbHoil  paboueld  mporpammbl,
pacnpeieIEHHBIM MO rojilaM 00y4eHus, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM
OCHOBHBIM, MTPUHIIUITHATIFHBIM BOIIPOCaM 00ydYaroIuecs o0pamaiuch HEOJHOKPATHO. JTO
MO3BOJIIET OPraHM30BaTh OBJAJCHUE TEOMETPUUYCCKUMH TOHATHUSAMH U HaBBIKAMH
MOCJIEIOBATENbHO U TMOCTYNaTeNIbHO, C COOJIIOJICHUEM NPUHIIMIA MPEEeMCTBEHHOCTH, a
HOBBIC 3HAHUS BKIIOYaTh B OONIYI0 CHCTEMY TE€OMETPUYECKUX TMPEACTaBICHUN
00yYaIOIINXCsl, pacIIupsisi U yrayousis e€, oopa3ys MpoYHbIe MHO)KECTBEHHBIE CBSI3H.

[lepexoa kK U3y4EHHIO T€OMETPUU Ha YIIyOlIEHHOM YPOBHE MO3BOJISIET:

co3/1aTh YCIOBHS A AuQQepeHnrnanuu o0ydeHus, TOCTPOCHHSI WHINBUIYaTbHBIX
oOpa3oBaTeIbHBIX MporpamMM, O0O€CHeunuTh YriayOJE€HHOE U3yYeHHEe TE€OMETpUM Kak
COCTaBJIAIONIEH yueOHoro npeamera «MaremaTukar;

MOJITOTOBUTHh OOYYAIOMIMXCS K TPOJODKCHUI0 U3YYCHHS MATEMATHKH C Y4ETOM
BbIOOpa Oyaymied mnpodeccun, oOecreunBas NPEEMCTBEHHOCTh MEXKAY OOIMM U
npodeccruoHaIbHBIM 00pa30BaHUEM.

Ha usyuenue yueOHoro kypca «l'eomerpusi» Ha yriayOJ€HHOM YpOBHE OTBOIUTCS
136 gaca: B 10 xmacce — 68 yaca (2 uaca B Hemenio), B 11 kiacce — 68 yvaca (2 ygaca B
HEJICITIO).



COIEPKAHUE OBYUYEHUA
10 KJIACC

IIpsimble U MJIOCKOCTH B POCTPAHCTBE

OcHoOBHbIE TMOHATUSL cTepeoMeTpud. Touka, mpsAmas, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsiTue 00 akKCMOMATHUYECKOM TOCTPOCHUHU CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU U
CJIIEJCTBUS U3 HHUX.

B3aumHOe  pacnosnokeHue  OpsMBIX B IIPOCTPAHCTBE.  II€PECEKAIOLIUECH,
[apajjleJbHbIe U CKpeluBarommecs npsMble. [Ipu3Haku CKpelMBAONIUXCA MNPSIMBIX.
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEM B MPOCTPAHCTBE: IAapAJUICIIbHBIE IPSAMBIE B
IIPOCTPAHCTBE, NAPAJUIEIBHOCTh TPEX MPSAMBIX, MAPAIIIECIBHOCTh NPSAMOU U INIOCKOCTH.
[lapannenbHOe M LEHTpPAIbHOE MPOEKTUpPOBaHUE, HU300paxkeHue ¢uryp. OCHOBHbBIE
CBOICTBa MapajuIeIbHOIO MpPOeKTUpoBaHus. M3o0paxeHue @uryp B mapamieabHON
IPOEKIMU. YTJIBI C COHANpPaBICHHBIMU CTOPOHAMH, Yrojdl MEXAY IMpsAMBIMA B
npoctpaHcTBe. IlapamienbHOCT IUIOCKOCTEM: IMapajUlelIbHbIE IUIOCKOCTH, CBOMCTBA
napajjieNbHbIX TuiockocTel. [IpocTeiiime npocTpaHCTBEHHbIE (QUIYpPhl HA TIOCKOCTHU:
TEeTPAdAp, NMapaJUICIICIUIIE, [IOCTPOCHUE CEUYCHUN.

IleprieHAUKYJISIPHOCT MPAMOM M IUIOCKOCTH:. IEPHEHAUKYJISIPHbIE NPSMbIE B
IIPOCTPAHCTBE, IPsAMBIE NApajUICIbHbIE U IEPIEHAUKYJSIPHBIE K IUIOCKOCTH, IPU3HAK
MEPIIEHAUKYJIAPHOCTH IPSAMOU U IUIOCKOCTH, TEOpeMa O MPSIMOM IEpIEHAUKYISIPHON
I0CKOCTU.  OpToroHanbHOe mNpoeKkThupoBaHue. lleprneHOuKylIssp ¥ HaKJIOHHBIE!
paccTosiHue OT TOYKM JI0 IUIOCKOCTH, PACCTOSTHUE OT IPSIMOM 10 IIJIOCKOCTH, IPOECKIUs
burypsl Ha IIJIOCKOCTB. IleprieH AUKYIISIPHOCTH IIJIOCKOCTEM IIpU3HAK
MEPIIEHAUKYJIIPHOCTH ABYX IIJIOCKOCTEN. Teopema o TpEX NMepHeHAUKYIIpax.

Yriael B IPOCTPAHCTBE. Yroa MEXIY INPSIMOM U IUIOCKOCTBIO, JIBYIPAaHHBIA Yrod,
JMHEWHBIA YroJl JBYIpaHHOTO yria. TpéxrpaHHblid M MHOrorpaHsbie yribl. CBoiiCcTBa
IUIOCKUX YIVIOB MHOIOrpaHHOro yrijia. CBONCTBa IUIOCKMX M JBYI'PAaHHBIX YIJIOB
TPEXIPaHHOIO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buapl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrospHas npusma,
npsiMasi W HaKJIOHHAs MpU3Mbl, OOKOBas ¥ TIOJHAS T[OBEPXHOCTb IPHU3MBI.
[Tapannenenunen, NpsMOYroiabHBIM Mapajuiesienunen u ero cBorcrea. Kparuaiimue nytu
Ha IIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiuiepa. IIpocTpaHCTBEeHHass Teopema
[Tudaropa. Ilupamupa: N-yroiabHas mnupamuja, NpaBUIIbHAs M yCEUEHHAs MHUPAMUIBI.
CpoiictBa pé€Gep U OOKOBBIX TIpaHeil mpaBwiIbHOM nupamuibl. [lpaBuiibHBIE
MHOT'OI'PaHHUKU . [IpaBWIbHAs [PU3Ma U IpaBUJIbHASA IUPAMU/IA, IPaBUIIbHAS TPEYTOJIbHAs
nupamMuza W [OpaBWIbHBIA  TeTpasap, KyO. IlpencraBienue o  MpaBUIIBHBIX
MHOTOI'PaHHUKAX: OKTa’ap, AOAECKAYAP U UKOCADIP.

Bolunciienne 31€MEHTOB MHOTOTPaHHUKOB: péOpa, auaroHanu, yrisl. [lnomans
OOKOBOM MOBEPXHOCTH M IMOJHOW MOBEPXHOCTU HPSIMOM MPU3MBI, TUIOLIAAb OCHOBAaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOU npusMbl. [lnomniaas 60KOBON MOBEPXHOCTH U
IIOBEPXHOCTU IIPAaBWIBHOM ITUPAMUBI, TEOPEMA O IUIOIIAJAA YCEUEHHOM ITUPAMULBI.

CumMmeTpusi B IPOCTPAHCTBE. DINEMEHTHI CHMMETPHUM ITPAaBUIIBHBIX MHOIOTPAHHHUKOB.
CummeTpusi B IPaBWJIBHOM MHOTOIPAHHUKE. CUMMETpUs IMapajulesienunesa, CUMMETPHUS
IIPAaBUWIBHBIX IIPU3M, CHMMETPHS ITPABUIBHON MUPAMUIBI.

BekTopb! M1 KOOPAUHATHI B IPOCTPAHCTBE



[TonsiTUs: BEKTOp B MPOCTPAHCTBE, HYJIEBOH BEKTOpP, JJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPHI KOJUTMHEAPHBIE, COHAMPABJICHHbBIE U MPOTUBOMOJIOKHO HAPaBJIECHHBIE BEKTOPHI.
PaBencTBO BEKTOPOB. JIEMCTBUS ¢ BEKTOpaMU: CI0KEHUE U BBIYMTAHHUE BEKTOPOB, CymMMa
HECKOJIbKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uucio. CBOMCTBA CIOXEHUS BEKTOPOB.
CBoiicTBa YMHOXKEHUS BEKTOpa Ha 4ucio. [loHsTHe KoMIUIaHapHbIE BEKTOPHI. [Ipu3Hak
KOMILJIaHApHOCTU TpEX BekTOpoB. [IpaBuino mapamnenenunena. Teopema o pa3ioKeHUU
BEKTOpa MO TPEM HEKOMIUIAaHAPHBIM BeKTOopaM. lIpsmoyrosibpHasi cucTeMa KOOpPJIWHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsI3b MEXAy KOOpAMHATAMH BEKTOpa U
KOOpJAMHATAMU TOYEK. YTOJI MeXIy BekTopamu. CKalispHOE TPOU3BEICHUE BEKTOPOB.

11 KJIACC

TeJia BpameHus

[loHsTHSA: UUAMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAas MOBEPXHOCTh, cepruueckas
MOBEPXHOCTH, 00pa3zyromre nopepxHocreit. Tena BpaleHus: UWIMHIP, KOHYC, YCEUEHHBIN
KoHyc, cdepa, map. BzaummHoe pacnonoxenue cdepbl M IUIIOCKOCTH, KacaTeabHas
II0CKOCTh K cepe. M300paxkeHue Ten BpallleHus Ha TIOCKOCTH. Pa3BépTka uMIMHIpa U
koHyca. CumMmetpus chepsl U mapa.

O6béM. OcHoBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIBLHOTO
napajuienenuneaa u caeacTus u3 He€. OObEM MPSAMON M HAKJIIOHHOW MPU3MBI, IUJIUH]IPA,
nupamMubl U KoHyca. O0BEM m1apa U mapoBOTro CerMeHTa.

KoMOuHnanuu Ten BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3Ma, BhMcaHHas B UMJIMHAD,
onMCaHHas OKoJIO nuinuHApa. [lepeceuenue cdepsl u mapa ¢ miockocTeto. Kacanue mapa
u cdepsl MIOCKOCThIO. [lOHSATHE MHOTOrpaHHHMKA, OMHCAHHOTO OKOJO cdepbl, chepsl,
BIIMCAaHHON B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS.

[Inomaas MOBepXHOCTH UWIMHAPA, KOHYca, miomaas chepsl u e€ yacteil. [logodue
B npoctpaHcTBe. OTHOLIEHHWE OO0BEMOB, MIIOMIAJIEd MOBEPXHOCTEH MOJOOHBIX (Uryp.
[Ipeo6pazoBanue nogodus, romoTeTHs. Pemenre 3a1a4 Ha MIOCKOCTH C UCIIOJIb30BAHUEM
CTEPEOMETPUUECKUX METOOB.

[locTpoeHHE ceyeHHWid MHOTOIPAaHHUKOB M TEJ BpALICHUSA: CEYCHUS LWIMHAPA
(mapasuiesbHO M MEPICeHIUKY/ISIPHO OCH), CEUYCHUS KOHyca (mapajuielibHbie OCHOBAHHIO H
NPOXOJAIIME Yepe3 BEpIIMHY), CCUYCHUS IIapa, METOJbl TMOCTPOCHUS CEUYCHUIl: METOJ
CJIEIOB, METOJI BHYTPEHHETO IPOEKTUPOBAHUS, METO IEPEHOCA CEKYLIEN TIIIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bekropel B mpocTpaHcTBe. Onepauuu HaJ BEKTOpaMu. BEKTOpHOE yMHOXEHHE
BEKTOpOB. CBOWCTBAa BEKTOPHOIO YMHOXEHHs. [IpsAMOyronpHas cuctema KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. Paznoxkenue Bektopa mo 6asucy. KoopamuaTHo-
BEKTOPHBIA METOJI ITPU PEIIEHUU TEOMETPUUECKUX 3a/1au.

J{BHKeHHUs B IPOCTPAHCTBE

JIBuxenust nmpoctpancTBa. OtoOpaxenus. JIBukeHuss u paBeHCTBO puryp. OOmue
CBOWCTBAa JBW)KCHUH. DBuabl JIBWXKEHMM. MAapaJUICNIbHBIM IIEPEHOC, LEHTpAIbHAas
CUMMETpHsI, 3€pKajibHas CHUMMETpHUs, TOBOPOT BOKpyr mnpsimoit. IlpeoOpasoBanus
noaoOus. [psimas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA VYYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIU YPOBEHbL) HA YPOBHE CPEJHEI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpazka1aHcKoe BOCTIMTAHHE:

COPMHPOBAHHOCTh T'PAXKIAHCKOM MMO3MIKMH OOYJAIOIIErocss KaK aKTUBHOIO H
OTBETCTBCHHOTO YJEHA POCCHICKOTO OOIIEeCTBa, MPEACTABICHHE O MAaTEeMaTHUYECKUX
OCHOBax (PYHKIIMOHHPOBAHHUS Pa3IMUHBIX CTPYKTYp, SBICHHM, MPOLEAYP I'Pa)kIAHCKOTO
obmecTBa (BBIOOPHI, OMPOCHI U JAPYroe), YMEHHE B3aUMOIEHCTBOBATH C COLHMAIbHBIMH
UHCTUTYTAaMHU B COOTBETCTBHHU C MX (QYHKIIMIMHU M Ha3HAUEHUEM;

2) IaTpUOTHYECKOE BOCTINTAHUE:

COPMHPOBAHHOCTh POCCHMCKON TPaKJaHCKOH HWIEHTHYHOCTH, YBaXEHHS K
OpPOIIIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH, LEHHOCTHOE OTHOIIEHHE K
JIOCTIDKEHHMSIM POCCHICKMX MaTeMaTHMKOB M POCCHUCKON MaTeMaTHYeCKOH IIKOJBI,
UCIIOJIb30BaHUE DTHX JOCTIKCHHI B IPYTrUX HAyKax, TEXHOJIOTUAX, chepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

OCO3HaHHE JIYXOBHBIX IICHHOCTEH pPOCCHHCKOrO Haponaa, CHOPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMS, OTHYECKOTO IIOBEJACHHS, CBS3aHHOTO C IPAaKTHYECKHM
NPUMEHEHHEM JOCTH)KEHHH HAyKW M JEATEJbHOCTBIO YYEHOTO, OCO3HAHHWE JHYHOTO
BKJIaJ1a B TOCTPOCHUE YCTOWYMBOTO OY/IyIIIEro;

4) acTeTHYECKOE BOCIIUTAHME!

OCTETHYECKOE OTHOIIECHHE K MHPY, BKIIOYass OCTETHKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, PpEIICHHH, PpaCCYyXICHHM, BOCIPUHUMYHUBOCTD K
MaTeMaTHYECKUM acleKTaM Pa3IuYHbIX BHIOB HCKYCCTBA,

5) pusnveckoe BocnUTaHHE!

C(OPMHPOBAHHOCTh YMEHHS IPUMEHITH MaTeMaTHYECKHE 3HaHUS B HHTEpEcax
37I0pOBOTO ¥ O€30MacCHOr0 00pa3a )KU3HH, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 310POBBIO
(3mopoBoe mUTaHWE, COATaHCHPOBAHHBIA pEXHM 3aHATHH W OTIBIXa, peryJspHas
¢dusudeckas akKTHBHOCTB), (PHM3UYECKOE COBEPIICHCTBOBAHHME INPH 3aHATHAX CIOPTHBHO-
03/I0POBUTEIIBHOM JAEATSIILHOCTHIO;

6) Tpy/10BOE BOCIIUTAHHUE:

TOTOBHOCTh K TPYIy, OCO3HAHHME IICHHOCTH TPYIOIIOOMs, MHTEPEC K Pa3IMYHBIM
chepam mpodhecCHOHATBHOU [ESTEIBHOCTH, CBSI3aHHBIM C MAaTeMaTHKOW © €&
NPUIOKEHUSAMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeil mpodeccuu u
peaan30BbIBaTh COOCTBEHHBIE JKH3HEHHBIE ILIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTu4eckoMy OOpa30BaHHMI0O M CaMOOOPa30BAHUIO HA MPOTSDKEHUHM BCEU JKU3HH,
TOTOBHOCTh K AKTHBHOMY YYacCTHIO B PEIIEHHH MPAKTHYECKHX 3aJa4 MaTeMaTH4YeCKOM
HanpaBJIeHHOCTH,;

7) 3K0J10rHYecKoe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTh 3KOJOTMUYECKOM KYJIBTYpPbl, MOHUMAHHE BIUSHHS COIMAILHO-
KOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOTHON M COIMATBHOW CPEbl, OCO3HAHHE
r7I00aJbHOTO  XapakTepa 9SKOJIOTHUECKHX MpOoOJaeM, OpUEHTAlMss Ha IPUMEHEHHE
MaTeMaTU4YeCKUX 3HAHUM JUIsl pelIeHHs 3aaad B OOJIACTH OKpY’Karoleil cpejsl,
IUTAHUPOBAHKME IIOCTYIIKOB M OLIEHKH HX BO3MOXKHBIX IOCIEICTBHH I OKPYKAIOIICH
CpeIbl;



8) HeHHOCTH HAYYHOTO MO3HAHUSI:

chopMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOILIECTBEHHOM MPAaKTHKH, MOHUMAHHE MAaTEMAaTHYEeCKOW HAyKH Kak
cepbl YeTOBEYECKOM AEATEILHOCTH, 3TANOB €€ Pa3sBUTHS M 3HAYUMOCTH IS Pa3BUTHUS
[UBWIM3AIMY, OBJAJICHUE S3bIKOM MATEMATHKH W MaTeMaTHYeCKOH KyJIbTypoil Kak
CPEIICTBOM  TO3HAHHUS  MHpPA,  TOTOBHOCTH  OCYIIECTBIATH  MPOEKTHYIO U
HCCIIEI0BATEIBLCKYIO ICATCILHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHBEPCATIbHbIC Y4eOHbIE 1eCTBUSA

ba3zoBble 1oruyeckue 1eMcTBUA:

BBISIBJISITh U XapaKT€PU30BATh CYIIECTBEHHbIE MPU3HAKKM MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUHM, OTHOUICHUH MEXIY NOHATHAMHU, (QOPMYIHUPOBATH ONpPENEICHUS TOHSATHIA,
yCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCcU(UKAIMU, OCHOBAHUS Il 0000IIEHUs U
CpPaBHEHHUSI, KpUTEPUU TPOBOIMMOTO aHAJIN3A,

BOCIIPUHHUMATH, (POPMYJIUPOBATh U MPEOOPa30BBIBATH CYKIIEHUSA . YTBEPAUTEIbHbIE U
OTpUlaTEIbHbIC, €AUHUYHbIC, YACTHBIEC U 00IIKE, YCIOBHBIE;

BBISIBJIIAITh MAaTE€MATHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3M W IIPOTHBOPEYMS B
(dakrax, TaHHBIX, HAOMIOACHUSAX U YTBEPKJICHUAX, Mpejiaratb KpUTEPUH JIJIsl BbISBJICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYMH;

J€NaTh BBIBOJBI C UCIOJb30BAHUEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX U UHIAYKTUBHBIX
YMO3aKJIKOYEHUN, YMO3aKIIOUEHH 110 aHAJIOTUH;

MIPOBOJINTh  CaMOCTOSITEJIBHO ~ JOKA3aTEIbCTBA MATEMATHYECKHUX  YTBEPKIACHUMN
(mpsiMble W OT TPOTHUBHOTO), BBICTPAMBATh APTYMCHTAILMIO, MPHUBOAUTH MPUMEPHI H
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHHS U BBIBOJIBI,

BBIOUpATH CIIOCOO pelicHus y4eOHOW 3a7auu (CpaBHHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOMpaTh HamOoJiee MOAXOASIIMM C YYETOM CaMOCTOSITEIBHO BBIJIEIEHHBIX
KPUTEPHEB).

Ba3oBble ucciienoBare/ibCKue 1eiiCTBHSA:

UCIIONb30BaTh  BOMNPOCHI KAk  HMCCIEOOBATEIbCKUA  MHCTPYMEHT  IO3HAHUS,
dbopMyaMpoBaTh BOMPOCH], (PUKCUPYIOIIME NPOTUBOpEYHEe, MpoOIeMy, YCTAHABIMBATH
MCKOMOE U JIaHHOE, (hOPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHHE;

IIPOBOJINTh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA HKCIEPUMEHT, HCCIEAOBAHUE 10
YCTaHOBJIEHUIO  OCOOEHHOCTEH MaTeMaTH4ecKoro oOOBbeKTa, SBJIEHHUs, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMH, SIBICHUSIMHU, ITPOLIECCAMH;

CaMOCTOSATENbHO  (popMyNIMpoBaTh O0O0OIIEHHMS W BBIBOJABI IO pe3yjbTaTam
MPOBENEHHOIO HAOIIOEHUS, HUCCIEIOBaHUs, OLIEHUBATh JOCTOBEPHOCTh IOIYYEHHBIX
PE3yIbTATOB, BBIBOJIOB U 0000IIECHMUI],

IIPOTHO3UPOBATh ~ BO3MOYKHOE  pPa3BUTHE  IIpoIecca, a TakKe  BBIJBUraTh
MIPEATIONIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora c nunpopmanueii:

BBISIBIISITH Je(ULMTHI HH(OPMAIIH, JaHHBIX, HEOOXOIUMBIX JJIs OTBETA Ha BONPOC U
JUTSL pELLICHUS 3a/1a4H;

BbIOMpaTh MHGOPMALMIO M3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTU3UPOBaTh M HMHTEPIPETUPOBATh HMH(OpPMALMIO PA3IUMYHBIX BHJIOB U (opm
IIPEACTABIICHNUS;



CTPYKTYpUpOBaTh HH(}OpMaIuio, TMPEeACTaBIsITH €€ B pa3IuyHbIX (popMax,
WJLTIOCTPUPOBATH TpadUyuecKH;

OLICHMBAaTh HAJA&KHOCTh WH(GOPMAIIMU IO CaMOCTOSITENIBHO CPOPMYIMPOBAHHBIM
KPUTEPUSIM.

KomMmyHnkaTHBHbIE YHHBeEPCAJIbHbIE YUeOHbIe TeicTBUS

Oo0wmenue:

BOCTIpUHUMATh W (POPMYITUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHSIMH U
HEeJSIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)XXaTh CBOIO TOUYKY 3PCHHS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOAY PEIIeHHUs 3aJadd, KOMMEHTHPOBAThH
MOJTyYeHHBIN Pe3ybTarT;

B Xole OOCYXICHHs 3aJaBaTh BOMNPOCH IO CYIIECTBY OOCYXITaeMOH TEMBI,
npoOJieMbl, perraeMoi 3agavd, BBICKA3bIBaTh WICH, HAIICJICHHBIE HA TIOWCK pEUICHHS,
COMOCTABISITh CBOM CYXICHHS C CYXICHHSIMH JIPYTUX YYacCTHUKOB JHAJIOra,
OOHaApY)XMBaTh pPazlIU4YMe W CXOJCTBO TO3UIMH, B KOPPEKTHOH ¢opme (HopMymHpoBaTh
pasHorIacus, CBOM BO3PAXKCHHS;

NPEJCTaBISITh PE3YNbTAaThl PENICHHUS 3a/Jayd, DJKCIEPUMEHTa, HCCIIEeI0BaHus,
MPOEKTa, CAMOCTOSTENILHO BEIOMPATh ()OpMAT BBICTYIIIICHHS C YUETOM 3a7ad MPE3eHTAIUH
U 0COOEHHOCTEH ayJUTOpHUH.

PeryisiTHBHBIE YHUBEpPCAJbHbIE YUeOHbIEe AelicTBHUSA

Camoopranuzanus:

COCTaBJIATH TUIaH, aJTOPUTM PEIICHUS 3a7a4uH, BEHIOMPATh CIIOCO0 pelIeHHsI ¢ YIETOM
UMEIOIINXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh W
KOPPEKTUPOBATh BAPUAHTHI PEIICHHUHA ¢ y4ETOM HOBOW WH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHATbHBIN HHTE/IEKT:

BJIQ/ICTh HAaBBIKAMU TI03HABATEIHHOW pe]lIeKCMH KaK OCO3HAHUS COBEPIIAEMBIX
JACHCTBHIA W MBICIUTENBHBIX MPOILECCOB, HX pPE3yJbTaTOB, BIAACTh CIIOCOOAMHU
CaMOINPOBEPKH, CAMOKOHTPOJS TIpolecca M pe3ylibTaTa peuieHuss MaTeMaTUYecKOon
3aJlauy,

NPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IIPH PEIICHUH 3a/1a4¥, BHOCUTH
KOPPEKTUBBI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HaWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3ylbTaTa IEId H YCIOBUSAM, OOBSICHATH NPUYHUHBI
JAOCTY)KCHUS WM HEOCTIDKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OTIBITY .

CoBMecTHAS 1eATEIBHOCTD!

MOHUMATh W WCIOJB30BaTh MPEUMYINECTBA KOMaHIHOW W WHAMNBUAYAIBHON pabOTHI
IIpU pelIeHUH y4eOHBIX 3a/1a4, IPUHUMATH 11eJIb COBMECTHOU AeSATENIbHOCTH, IIJIAHUPOBATh
OpPTaHM3alMI0 COBMECTHOW pabOoThl, pachpeneisiTh BHABI paboOT, TOTOBApPHBATHCS,
o0cyX1aTh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (opMmax padoTel (0OCYKAeHUs, OOMEH MHEHHI,
«MO3TOBBIC IITYPMbBI» U WHBIC), BBIIOJIHATH CBOIO YacTh pa0OThI M KOOPIUHUPOBATH CBOU
ACUCTBUS C JPYTMMH YJICHAMH KOMaHJbI, OIICHMBATh KAYeCTBO CBOETO BKJIaaa B OOIIWI
IPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAaHHBIM yUaCTHUKAMHU B3aUMOJACHCTBHUS.

HNPEAMETHBIE PE3YJIBTATHI



K xonmy 10 kiacca oOydaromuiicst HAy4uTCs:
CBOOO/IHO OIEPHPOBATh OCHOBHBIMU MOHITHSIMH CTEPEOMETPHH IPH PEIICHUH
3a7a4 ¥ IPOBEJICHIUH MaTeMaTHIECKUX PAacCyKICHUM,
NPUMEHATh aKCHOMBI CTEPEOMETPUM W CJCACTBUA W3 HHUX TIPU pPEIICHUU
reOMETPUYECKUX 3a/1a4;
KIAaCCU(PUIIMPOBATh B3aMMHOE PACIONOXKEHHE TPSAMBIX B TPOCTPAHCTBE,
TUTIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX H IJIOCKOCTEH B MPOCTPAHCTBE,
CBOOO/IHO OTEpUPOBATh MOHATHIMH, CBS3aHHBIMH C yIJaMH B TPOCTPAHCTBE:
MEX]Ty PSIMBIMH B IPOCTPAHCTBE, MEXKAY MPSIMOH U MIOCKOCTHIO;
CBOOOJIHO ONIEPUPOBATH MOHATHAMH, CBSI3aHHBIMH C MHOTOTPAHHUKAMH;
CBOOOJTHO pacro3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (IpU3Ma, MHUpaMHJA,
PSIMOYTOJIBHBIN Mapasuieenumnes, Kyo);
KIIaCCHU(PHUIIMPOBATH MHOTOT'PaHHUKH, BEIOMpAst OCHOBAHWMS JIJISl KiIacCH(PHUKAIIH;
CBOOO/IHO OTEPUPOBATH MOHATHUSMH, CBSI3AHHBIMH C CEYCHHEM MHOTOTPAaHHHKOB
MJI0CKOCTHIO;
BBINIOJIHATh TapajieIbHOE, IEHTPaJbHOE M OPTOTOHAIBHOE MPOECKTUPOBAHHE
¢buryp Ha TUIOCKOCTH, BBHITIOIHATH N300pakeHHs PUTyp Ha TIOCKOCTH;
CTPOWTHh CEYCHHS MHOTOTPAHHUKOB pAa3IUYHBIMH METOJAMH, BBITIOJTHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BHUI
CBEpXY, COOKY, CHU3Y;
BBIYUCIISITh TUIONIAJAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (Mpu3Ma, MHpaMHIa),
TE€OMETPUUYECKUX TEJ C MPUMEHEHHEM (popmy;
CBOOOJIHO ONEPUPOBATH MOHATHUSMH. CUMMETPUS B TPOCTPAHCTBE, LIEHTP, OCh M
TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPHI;
CBOOOJIHO  OMEPHUPOBATH TMOHATHUSMH, COOTBETCTBYIOUIMMH  BEKTOpaM |
KOOpAMHATaM B IPOCTPAHCTBE;
BBITIOJTHSTH JEHCTBUS HAaJl BEKTOPaMH;
pelmaTh 3a7aud Ha J0Ka3aTeIbCTBO MaTeMaTHYECKUX OTHOIICHUN W HaXOXICHUE
Tr€OMETPUYECKUX BEIMYWH, MPHUMEHSS W3BECTHBIE METOABl MPHU PEIICHUU
MaTeMaTHYECKUX 3a/1a4 TIOBHIIIIEHHOTO M BBICOKOTO YPOBHS CIOKHOCTH;
OPUMEHATh  MPOCTEUINNEe  NPOrpaMMHBIE  CPEACTBA W AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TIPU PEIICHUN CTEPEOMETPUIECKIX 3a/1aY;
U3BIIEKaTh, TNpeoOpa3oBbIBAaTh W UHTEPIPETUPOBATH  HMHMOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PHUTYpax, MPeACTaBICHHYIO Ha YepTexax U
pPHUCYHKaX;
NPUMEHATh TONTYYCHHBIE 3HAHUSA HA TPAKTHKE. CPaBHUBATh W aHAIM3UPOBATH
pearbHbIe CHUTYyallMH, NPUMEHSATh HW3YYCHHbIE TOHATHS B TIpOIlEcCEe IOUCKA
pelieHusT MaTeMaTH4ecKd CHOPMYIHPOBAHHON TPOOIEMBI, MOJAETHUPOBATH
peasbHble CUTYyallMu Ha SI3bIKE TEOMETPUHU, UCCIEA0BATh MOCTPOCHHBIE MOJIENHU C
UCTIONB30BAaHMEM T'E€OMETPHUUECKUX TOHATHH W TeopeM, ammapara anreOpsl,
pemath MPaKTHYECKHe 3a/Jadyd, CBS3aHHBIE C HAXOXKICHHEM T'E€OMETPHUYECKHX
BEJIMYUH,
UMETh TpeICTaBIeHHsI 00 OCHOBHBIX dTalax pa3BUTHs T€OMETPHUH KaK COCTaBHOMN
yacTu (yHIaMEHTa Pa3BUTHS TEXHOJIOTHIM.

K konny 11 kiacca oOyyarouuiicss HAy4uTCs:
CBOOOJIHO  ONEpUPOBATH TOHATHSAMH, CBSI3AHHBIMH C  [MJIUHAPUYECKOH,
KOHUYECKOHN U CheprUueCcKOoi MOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI MOTYYEHUS;



ONEPHUPOBATH IOHATHUSIMH, CBSA3AHHBIMU C TEJIaMH BpAILECHUS. LHWIUHIPOM,
KOHYCOM, c(epoii u mapom,

pacrio3HaBaTh Teyia BpamieHus (MUIMHIP, KOHYC, chepa W map) U OOBACHSITH
CIOCOOBI MOTYYEHUS TN BpalCHUS;

KJ1accu(UIIMPOBATh B3aUMHOE PACIIONOKEHUE c(hephl U MIIOCKOCTH;

BBIYMCIISATh BEJIMUMHBI JIEMEHTOB MHOTOTPAaHHUKOB M TeJ BpallleHusi, 00bEMBI U
IJIOIIAIA TOBEPXHOCTEN MHOTOTPAHHUKOB M TEJ BPAILLICHHS, TEOMETPUUYECKHUX TEIl
C MPUMEHEHHEM (OpPMYII;

CBOOOJHO OMNEpUPOBATHh TMOHATHSAMH, CBSA3aHHBIMM C KOMOMHAIUSIMU Te
BpallleHUs] M MHOTOTPAHHUKOB. MHOTOTPAaHHHMK, BIHMCAaHHBIM B cdepy u
ONMHMCAHHBIA OKOJO cdepbl, cdepa, BIKUCAHHAS B MHOTOTPAHHUK WA TEJO
BpALlEHNUS;

BBIYHUCIISATh COOTHOLIEHUS MEXKAY IUIOIMAJIMH TOBEpXHOCTEH U 00bEMaMu
MOJAOOHBIX TEJI;

n300pakaTh M3ydaemble (DUTYPBI, BBIMOJHATH (BBIHOCHBIC) IUIOCKUE YSPTESIKU U3
PUCYHKOB TMPOCTBIX OOBEMHBIX (UTYp: BHUA CBEpXy, COOKY, CHHU3Y, CTPOHUTH
CEYEHUs TEJl BPALCHUS;

U3BJIEKaTh,  MHTEPIPETUPOBATH M  NIPeoOpa3oBbIBaTh  MHGOPMALUIO O
MPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKAX;

CBOOOTHO ONIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTRBE;

BBIIIOJIHATH ONIEPAllMU HAJl BEKTOPAMM;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B IEKapTOBOM CUCTEME KOOPAUHAT;

pemaTbe T€OMETPUYECKHE 3aJaud Ha BBIYMCICHUE YIJIOB MEXAY NPSIMBIMU U
IJIOCKOCTSIMM, BBIYMCIIEHUE PACCTOSHUI OT TOYKH JI0 IUIOCKOCTH, B IIEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/IA IIPU PELLIEHUH;

CBOOOJIHO ONMEpUPOBATh MOHATUSIMHU, CBSI3aHHBIMU C JABUKEHUEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JBWKCHUH,

BBINIOJIHATH M300pakeHHs] MHOTOTPAHHUKOB M TEJ BpallleHUs MpU MapajljieIbHOM
MIEPEHOCE, LEHTPAIBHON CHUMMETPHUM, 3€pKaJIbHOM CHUMMETPUHU, IPU IOBOPOTE
BOKPYT IPsIMOMi, mpeoOpa3oBaHus mo00us;

CTPOUTHh CEYEHHs MHOTOTPAaHHUKOB W TEJN BpAUICHUS. CEYEHUs LWIMHApPA
(mapajuielbHO M TEPIEHAUKYJISIPHO OCH), CeYeHHUs KoHyca (mapajiesbHble
OCHOBAHUIO U MPOXOJISIINE Yepe3 BEPIINHY), CCUCHHS 11apa,;

MCIIOJIB30BATh METO/IBI IOCTPOEHHUSI CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMUSI, METOJ MEPEHOCA CEKYIIEHN TUIOCKOCTH;

JOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHHUS;

NPUMEHATh T€OMETpUYeCKue (PaKThl A pEUIeHUs CTEPEOMETPUUYECKUX 3ajad,
MPEANOJIATAIOIIMNX HECKOJBKO NIAaroB PELIEHUs, €CIW YCIOBUS NIPUMEHEHUS
3aJlaHbl B IBHOM M HESIBHOU (opMme;

pemaTh 3a/1a4d Ha J10Ka3aTelIbCTBO MAaTEMATHYECKUX OTHOIIEHUN U HAaXOXKICHUE
r€OMETPUYECKHUX BEJINYNH;

MIPUMEHSTH IPOTPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKAITUOHHBIE CUCTEMBI
IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;



MIPUMEHSTh IOJYYEHHbIE 3HAaHWS Ha NMPAKTHKE. CPAaBHUBATH, AHAJIU3HPOBATH U
OLICHUBATh PEAJbHBIE CHUTYallMHM, IMPUMEHSATh H3YYEHHBIE IOHATHUS, TEOPEMBI,
CBOICTBa B IMpollecce IOMCKa pEIIeHHUs MaTeMaTH4YecKu CcHOpMYyIUpPOBaAHHOM
npoOiemMbl, MOJEIUPOBATh pEaJbHbIE CHUTyalldd Ha S3bIKE T'€OMETPHH,
HCCIIEI0BATh IOCTPOEHHBIE MOJEIIH C UCITOIb30BAHUEM F€OMETPUUECKUX TOHITHI
U TeopeM, ammapara ainreOpbl, peliaTh MNPaKTHUYECKUE 3a/layd, CBSI3aHHBIE C
HaX0XKJICHUEM T€OMETPUUECKNX BEJINYMH;

MMETh MPEJICTaBIECHUsI 00 OCHOBHBIX ATanax pa3BUTHsI FT€OMETPUU KaK COCTAaBHOU
yacTH yHJaMEHTa Pa3BUTHSI TEXHOJIOTHHA.



TEMATUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoJsinuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3/ieioB U TeM Kontpobmbie | Tlpaktuueckue (uudpossbie)
n/n NMPOrpamMMsI Bcero o0pa3oBaTe/ibHbIE
padoThl padoTsl pecypeb
1 Bsenenue B crepeoMeTpHIo 10 1
2 B3anMHOE pacnonoxeHne IPsIMBIX B 6 1
IIPOCTPAHCTBE
3 IMapanmneabHOCTb NPSMBIX U IUIOCKOCTEil B 8 0
TPOCTPAHCTBE
4 prHeHHHEyHﬂpHOCTLHpﬂMLD(H 12 0
TUIOCKOCTEH B IPOCTpaHCTBE
5 YTibl ¥ paccTOsHUS 16 1
6 MHOTrOrpaHHHKH 7 1
7 Bekropsl B mpocTpaHCTBE 9 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 0
11 KJIACC
KoJsnuecTBo yacos DJIeKTPOHHbIE
HanmenoBanue pa3ienoB H TeM nppoBbIe
Ne n/n - pas Beero Kontpoabubie | IIpakTnuyeckue f,lép(,l:;:m ar eJ)n,Hu e
padoThbI padoTsI pecypes
1 AHanuTuyecKas reoMeTpust 10 1
2 O0bEM MHOTOTpaHHUKA 16 1
3 Tena BpamieHust 19 1
4 [Tnomaau NoBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX Tl
5 JBuxenus 5 0
6 TToBTOpEHuE, 0606H.I€HI:IC u 9 0
CHCTeMaTH3alus 3HAaHNH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoauvecTBO 4acoB

Bcero

Konrtpoabubie
padoThI

IIpakTHYeckue
padoThl

Jata
H3yYeHust

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTejibHbIE
pecypcsbl

OCHOBHBIC TIpaBUIIa H300paKESHHS HA
PHCYHKE MJIOCKOCTH, MapaLIeIbHbBIX MPSIMbIX
(OTpe3KOB), cepeIMHbBI OTPE3Ka

IonsTus crepeoMeTpHn: TOUKa, IpsIMasi,
MIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
npaBuiIa H300paKeHUs Ha PHCYHKE
TUTOCKOCTH, TTapaJUIeIbHBIX MPSMBIX
(oTpe3KoB), cepeMHbI OTpe3Ka

Tlonstus: TNEPECEKAIONINECS IIIOCKOCTH,
TIepeceKaromuecs npsamas 1 miIoCKOCTb,
TIOJIYIIPOCTPAHCTBO

MHororpaHHUKY, H300paXkeHUe MPOCTEHIINX
TIPOCTPAaHCTBEHHBIX QUTyp,
HECYHIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBbIE
CIIE/ICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBbHIE
ciencTBus U3 Hux. CriocoObl 3a0aHus
MPSIMBIX U TJIOCKOCTEN B MIPOCTPAHCTBE.
O0603HaYeHHS PSIMBIX H IJIOCKOCTEH

H3o0paskeHne cedeHuit mupaMuIsl, Kyba u
TIPH3MBI, KOTOPBIE POXOJSAT Yepe3 ux péopa.
N3o6paxeHue nepeceyeH s MOMyICHHBIX
mnockocTelt. PackpammBanue NOCTPOSHHBIX
CEUCHHUH pa3HBIMH IIBETAMHU

Merton cnefoB Al HOCTPOCHHS CEUCHUH.
CBoiicTBa nepece4eHnH NpsAMBIX 1
MJIOCKOCTEH

IlocTpoenue ceuenuit B nupamuie, Kyoe mo




TpéM Toukam Ha pébpax. Co3naHue
BBIHOCHBIX YepTeXeil U 3aIHCh aros
TIOCTPOCHUS

10

KontponbsHas paboTa "AKCHOMEI
crepeomerpun. Ceuenus'

11

B3anMHoe pacnososxeHue NpsIMbIX B
npocTtpancTBe. CKpeIyBaronyecs NpsiMble.
IIpu3HaKy CKPEIUBAIOIIUXCS MPSAMBIX.
IlapannenpHble OpsIMbIE B IPOCTPAHCTBE

12

Teopema o cymiecTBOBaHUH U
€IMHCTBECHHOCTH TIPSIMOI1 MTapajuIeIbHOMN
JIaHHOU MPSAMOM, MPOXOAILEN Yepe3 TOUKY
TPOCTPAHCTBA U HE JIeKalllel Ha JaHHOM
npsamMoit. Jlemma o nepeceueHnn
TapajuIeIbHBIX IPSIMBIX TIOCKOCTHIO

13

ITapannensHOCTB Tpex npsMbIX. Teopema o
TpéX NMapauleNIbHbIX NPsAMBbIX. Teopema o
CKpELIMBAOLUINXCS IPSAMBIX

14

INapannensHoe npoexTupoBanue. OCHOBHbIE
CBOCTBA MapaJUICIILHOTO IIPOESKTHPOBAHMS.
N3006paxkenne pa3HbIX GUTYp B
napauieabHON NIPOEeKIUU

15

LenTpanpHas npoekus. YTou ¢
COHAIPABICHHBIMEI CTOPOHAMH. YTOI MEXKIY
MPSIMBIMH

16

3ajaun Ha OKA3aTeNbCTBO U UCCIIEIOBAHNE,
CBSI3aHHBIE C PACIIONIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE

17

ToHsATHS: MapaIeNEHOCT IPSIMON 1
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3nak
NapauIeIbHOCTH NPSAMOI U IJIOCKOCTH.
CBoHCTBa NMapauIeIbHOCTH PSMONA U
IIOCKOCTH

18

FGOMeTqueCKHe 3ala4M Ha BBIYHUCJICHUC U
JI0Ka3aTeIbCTBO, CBSI3aHHBIC C
MapaJlJIebHOCTHIO MPSAMBIX H IIOCKOCTEH B
IPOCTPAHCTBE




19

IlocTpoenue ceueHus:, NPOXOAALIEro yepes3
JAaHHYIO MIPSAMYIO Ha YEPTEXKE U
TapaJuIebHOTO Ipyroii mpsmoii. Pacuér
OTHOIIECHUI

20

21

22

[TapannensHast mpoeKus, IPIMEHEHHUE IS
MOCTPOCHHS CEUYCHHUIT KyOa 1
napasnenenunena. CpoiicTa
napaJiyIeeue/a i MpU3Mbl
TapannensHble IocKoCcTH. [Ipu3Haku
NapauIeNbHOCTH JBYX IJIOCKOCTEN
Teopema o mapaniensHOCTH 1
€IMHCTBEHHOCTH IUIOCKOCTH, MPOXOILICH
4epe3 TOUKY, He MPUHAIICKAIILYIO TaHHOH
IUIOCKOCTH M CICACTBUSA U3 HeE

23

CBolicTBa MapaUIeNbHBIX IIIOCKOCTEH: O
MapajiebHOCTH MPSAMBIX EPECCUCHUS TPU
MepeceYeHUN ABYX MapajlieIbHbIX
TJIOCKOCTEH TpeThei

24

CBolicTBa Ky0a U IPSIMOYTOJIBHOTO
TapajuleNenunesia

25

Berducnenue anuH oTpe3KoB B KyOe u
NIPAMOYTOJIEHOM Napaijielenumene

26

27

28

29

Berrducnenue anuH oTpe3kos B KyOe u
NIPSMOYTOJIbHOM HapajyieNenumese
[lepnieHIUKYIAPHOCTD NPSIMON U IIOCKOCTH.
IIpusHak nepneHAUKYIIPHOCTH OPSMOH U
IIOCKOCTU

[lepnieHIUKYIAPHOCTD NPSIMON U IIOCKOCTH.
IIpusHak nepneHAUKYIIPHOCTH OPSAMOH U
IIOCKOCTU

[InockocTn ¥ IepIEHANKYISPHEIE UM
IpsiMble B MHOTOTPaHHUKAX

30

Ilepnenquxynsip u HaknoHHas. [loctpoenue
NepHeHIUKyIsIpa U3 TOUKH Ha IPSAMYIO

31

Teopema o Tpéx nepneHauKyIsIpax (Ipsimast
u obparHast)




Teopema o Tpéx mepreHauKysipax (mpsmast

32 1
u obparHast)
33 Yroa Mexy CKpenMBarOIIMMICS IPSIMBIMI 1
34 Touck neprneHauKyIApHBIX IPSMBIX C ) 1
TTOMOIIBIO NEPIECHIUKYISPHBIX INIOCKOCTEH
35 OpTOroHaIbHOE NPOEKTHPOBAHHE 1
ITocTpoenue ceuennii ky6a, MPU3MEL,

36 MPaBHJIBHON MTUPaMHIBI C TOMOIIBIO 1
OPTOTOHAJIBHOH NMPOEKLUU
CuMMeTpus B IPOCTPAHCTBE OTHOCHTEIEHO

37 miockocTH. [IockocT cummeTpuii B 1
MHOTOIPaHHHMKAX

38 [Ipu3Hak mepneHANKYISPHOCTH NPSIMOH 1 1
IUIOCKOCTH KaK CICICTBHE CHMMETPUH

39 IIpaBunbHBIC MHOTOTpaHHUKH. Pacyér 1
PacCTOSHHUHN OT TOYKH JI0 TNIOCKOCTH

40 HpaBnanbule MHOrorpaHHuku. Pacuér 1
PAcCTOSHHUHN OT TOYKHU JI0 INIOCKOCTH
KontposnpHas paboTa "B3anmuoe

41 pacroioxKeHue NPsMbIX U IUIOCKOCTEH B 1
npocTpaHcTBe”

4 T'eoMeTpuvecKrue METO/IBI BHIYUCIICHHS yIiia 1
MEX/y NPSIMBIMU B MHOTOTPaHHHUKAX

43 JIByrpanusiii yroa. CBOHCTBO JTHHEIHBIX 1
YIJIOB ABYIPaHHOIO yriia

44 IlepnenmKynspHbIE MIOCKOCTH. CBOﬁClea 1
B3aMMHO MEPICHANKY/ISPHBIX IIOCKOCTEH
IIpu3Hak mepHeHAUKYIIPHOCTH IIOCKOCTEH;

45 Teopema o le;IMOﬁ NEPeCeueHus ABYX 1
TUIOCKOCTEH MEePIeHIUKYIAPHBIX TPEThEit
MIOCKOCTH
[IpssMoyronbHBIA Napaienenunen; Kyo;

46 HM3MEPEHHs, CBOMCTBA MPSIMOYTOIBHOTO 1
napajenenunena

47 Teopema 0 aaroHaIN NPSIMOYTOJIEHOTO 1

napajuleNenunesa 1 ciaeICcTBIe U3 Heé




CTepSOMeTpI/I‘IeCKI/IC U NpUKJIaAHbIC 3a1a4U,

48 CBSI3aHHBIE CO B3AUMHBIM PACIIOJIOKEHUEM 1
MIPSIMBIX U IVIOCKOCTH

49 PaccrosHue OT TOUKH O III0CKOCTH, 1
paccTosiHue OT IPSIMOH JI0 INIOCKOCTH
Beruncrenue paccTostHIN MeXITy

50 CKPEIIMBAIOIUMHUCS MIPSIMBIMU € TIOMOILBIO 1
NIePIEHIMKYISIPHON TIIOCKOCTH
TpéxrpaHHblil yroj, HepaBeHCTBa JUIs

51 TpexrpaHHbIX yriaoB. Teopema [udaropa, 1
TEOPEMBI KOCHHYCOB U CHHYCOB JUIS
TPEXTPAHHOTO yriia

52 OneMeHTH! ChepHIecKOil FeOMETPUH: 1
reoIe3nIecKre JIMHIU Ha 3eMiie

53 KonrposnbHast pabota "Yrisl u paccrosiuus” 1

54 IMupamuna. Buner nupamua. [paBunshas 1
TTHpaMHuia

55 IIpusma. IlpsAmMast 1 HaKIOHHAS IPU3MBL 1
IMpaBunbHas nmpu3Ma

56 IIpsimoit napannenenunen, NpsiMOYroIbHbII
napajuenenumnes, Kyo

57 Bermykiere MHOTOrpaHHUKH. Teopema
Oiinepa
Brimyxiisie MHOrorpannuku. Teopema

58 Diinepa. [IpaBuiibHBIC U TOTyIPaBUIbHBIE 1
MHOTOI'PaHHHUKU

59 KonrtponbHas padota "MuororpaHHuKu" 1

60 TMonsTHE BEeKTOpa Ha INIOCKOCTH U B 1
IIPOCTPAHCTBE

61 CyMMa BEKTOPOB 1

62 Pa3HOCTB BEKTOPOB 1

63 IIpaBuiio napauiesenunea 1

64 YMHOK€HHE BEKTOpa Ha YHCIIO 1

65 PasnoxeHne BekTopa o 6asucy Tpéx 1

BEKTOPOB, HE JICXKALIUX B OJHOMU TIOCKOCTH




66 CkaJsipHOE IIPOU3BEICHHE 1
67 BbluncieHne yriia Mex/1y BEKTOpaMH B 1
IIPOCTPAHCTBE
68 IIpocreiimme 3aga4u ¢ BEKTOpaMu 1
OBIIEE KOJJMYECTBO YACOB ITO ITPOTPAMME 68




11 KJIACC

KoJinuecTBo yacoB DJIEKTPOHHbIE
ara uu¢poBbIie
Nen/m | Tema ypoxa KoHTpoabHBI IIpakTHyeckn A
M Bcero 06 poi € pﬁa ecKue H3yueHusi | oGpa3oBaTeJIbHbIE
paboTsl padoTsl pecype
1 KoopauHaThel BeKTOpa Ha IUIOCKOCTU U B 1
MIPOCTPAHCTBE
2 CkaysipHOE IIPOU3BECHIE BEKTOPOB 1
3 BeruucineHme yriia MeKIy BEKTOpaMu B 1
IIPOCTPAHCTBE
4 YpaBHeHUE NpsAMOH, IPOXOASIIEH uepes ABe 1
TOYKU
5 YpaBHEHUE MJIOCKOCTH, HOPMaJh, 1
ypaBHEHHE INIOCKOCTH B OTPE3Kax
6 YpaBHEHHUE MJIOCKOCTH, HOPMAJb, 1
YpaBHEHHUE INIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeeHHe 1
8 JIuneitHbIe HEpaBEHCTBA, JTHMHEHHOE 1
IPOrpaMMHPOBaHKE
9 AHamUTHYECKHE METO/IbI pacuéTa yria 1
MEX/Y MIIOCKOCTSIMH B MHOTOTPaHHHKAX
10 HaxosxaeHue paccTosHU OT TOUKHU 10 1
IUIOCKOCTHU B KyOe
11 KoHTponbeHas paboTta "AHanuTHYECKas 1 1
reomerpust’
12 O0beM Tenma. O0bEeM MPSIMOYTOJIBLHOTO 1
napajienenumnesa
CrepeoMeTpryecKUe 3a1a4ul, CBSI3aHHBIE C
13 00BEMOM TIPAMOYTOJILHOTO 1
napajieNenumnesa
[IpuknanHele 3a1a4u, CBS3aHHBIC C
14 BBIYHCIICHUEM 00bEMa MPSIMOYTOJIBHOTO 1
napajieNenumnesa
15 O0BEM pSAMOI IPU3MBL 1




CTCpeOMeTpI/I‘{eCKI/Ie 3aa4u, CBA3aHHBIC C

16 BBIUUCIICHUEM 00BEMOB MPSIMOi TIPU3MBI

17 Hpmcnimm)le 3a7a4u, CBsI3aHHBIE ¢ 00BEMOM
MIPSIMOY TIPU3MBI
Brrancnenue 065EMOB Tel ¢ MOMOIIBIO

18 onpenenéuHoro uarerpana. Ooném
HAaKJIOHHOM ITPU3MBbI
Brrancnenue 065EMOB Tel ¢ MOMOIIBIO

19 omnpeaenéHHoro uHTerpana. O0bpEM
MTUPAMHJIBI

20 Dopmyna 06péMa mupaMunsl. OTHOILICHUE
00bEMOB TUPAMHK] C OOIIHM YIIIOM

21 Dopmyna o6béMa mupamusl. OTHOIICHUE
00bEMOB ITHUPAMH ¢ OOIIVM YIIIOM

29 CrepeoMeTpryecKue 3a1a4ul, CBSI3aHHBIE C
00bpEMaMH HAKIIOHHOH IIPH3MBI

23 CrepeoMeTpryecKue 3a1a4ut, CBSI3aHHbIE C
00BbEMaMK TUPAMUIB
[puknaaneie 3axauu 1o Teme "O0BEMBI

24 Ten'", CBsI3aHHBIE ¢ 00bEMOM HAKJIOHHOM
MTPU3MBI

25 [Ipumenenne 00bEMOB. Boruncienue
paccTosIHUSL 10 IUIOCKOCTH

2% KonrponbsHas pa‘1'60Ta "O0BEM
MHOTOIpaHHHUKA

27 Hununnp. IpsaMoii kpyroBoil LUIHMHAP.
[Tnonrame MOBEPXHOCTH LIIMHIpPA

28 Konuyeckas moBepxHocTh, 0Opasyromiue
KOHMYECKoil moBepxHocTH. Konyc

29 Ceuenune KOHYCa IUIOCKOCTBIO,
MapajieNbHOM MIOCKOCTH OCHOBAHHS

30 Yceqélfm,lﬁ KoHyc. M300paxeHne KOHYCOB
U yCeuCHHBIX KOHYCOB

31 [Tnomans OOKOBOYW MOBEPXHOCTH M MOJHOU

TTOBEPXHOCTU KOHYCa




[Tnourane 60KOBO MOBEPXHOCTH U MOJHO#

32 MMOBEPXHOCTH KOHYyCa
CrepeoMeTpryeCcKUe 3a1a4k Ha

33 J0Ka3aTeNbCTBO 1 BHEIYUCIICHUE,
IIOCTPOEHUEM CEYEHUI IMINHIPA, KOHyCca

34 [pukinajHble 3a/1a4H, CBA3aHHbIE C
LWJINHIPOM

35 Cdepa u map
[epeceuenue cdepsl U 1mapa ¢ MIOCKOCTHIO.

36 Kacanue mapa u ceps! IiockocTsio. Bun u
n300pakeHue mapa
[epeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.

37 Kacanue mapa u ceps! miockocTsio. Bun un
n300pakeHue Imapa

38 YpaBH“eHne cdepsr. ITnomans chepst u eé
yacreit

39 Cummerpust cepsl U mapa
CrepeoMeTpryeCKUe 3a1a4H Ha

40 JIOKA3aTEIbCTBO U BEIYHMCIICHUE, CBSI3aHHbIC
co chepoit u mIapoM, MOCTPOCHUEM UX
CEUEHHH TIOCKOCTHIO

M [puknaansle 3a1a4u, CBA3aHHbIE CO chepoii
U I1apOM
[ToBTOpEHNME: OKPY)KHOCTD Ha TIOCKOCTH,

42 BBIYUCIICHHUS B OKPY)KHOCTH, CTaHIapTHBIE
mooous

43 PazsnuHble KOMOMHALMY T BPALICHUS U
MHOTOTPaHHHKOB

24 3agaun no. ‘TCMC "Tena 1 MOBEPXHOCTU
BpalleHUS

45 KOHTpOJ'H)I:aSI pabora "Tena 1 HOBEPXHOCTH
BpalieHUs

46 O06wéM uunpa. Teopema 06 00bEMe
MPSMOTO LIMJIMHIPA

47 Brerunciienne 00bEMOB TEIT ¢ TOMOIILIO

onpenenéuHoro uuterpana. OobpEM KoHyca




48

49

[Tnomaau 60KOBOM U MOJIHON TOBEPXHOCTU
KOHyca

CrepeoMeTpuyiecKue 3a/1a4H, CBSI3aHHBIE C
BBIUUCIICHUEM 00BEMOB LIMJIMH/IPA, KOHYCA

50

[puknaaueie 3anaun o teme "OO0bEMBI U
IJIOMIA/TU TIOBEPXHOCTEH Te'"

51

O0BéM mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Tnomans cheps.
CrepeoMeTpHUIeCcKUe 3a/1auH, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB 11apa, IapoBOro
CErMEHTA U [IapOBOr0 CEKTOpa

52

53

Ipuknaguele 3agaun mno Teme "O6bEMBI
Ten", CBS3aHHBIE C 00BEMOM LIapa u
wiomaasio chepsl. COOTHOMICHHS MEXKILY
IUIOIIAIIMH TIOBEpXHOCTEH U 00bEMaMu
MOJOOHBIX TEN

ITonoOHEIe TeNa B IPOCTPAHCTBE.
V3meHenue 06bEMa pH moJ00HH.
CrepeoMeTpryecKue 3a1a4ut, CBSI3aHHbIE C
BBIYKCIIEHHMEM 00BEMOB TEJI U IUIOIIAAEH
MTOBEPXHOCTEN

54

KonTponsHas pabota "Ilnomann
MMOBEPXHOCTH U 00BEMBI KPYIJIbIX Te"

55

JIBrkenus mpoctpancTBa. OToOpaskeHHS.
JIBmxenus u paBeHcTBO (uryp. O6mue
CBOMCTBA JABMKEHUI

56

Bune! aBrokeHuil: napaienbHbIi nepeHoc,
LEHTpaIbHAs CHMMETpPHS, 3€pKabHas
CHMMETPHS, TOBOPOT BOKPYT MPSIMOM

57

ITpeo6pazoBanus nogodus. IIpsamas u chepa
Diinepa

58

I'eomerpuueckue 3a1auy Ha IPUMEHEHHUE
JIBIDKCHHS

59
60

KonTponbHas pabota "BekTopsl B
npoctpaHcrae”

O6o0uiatomiee nopropenue 11 mousruii u




MeToJ0B Kypca reomerpun 10-11 kiaccos,
cucTeMaru3anys 3HaHuii: "TlapamnensHOCTh
MIPSIMBIX U IUIOCKOCTEH B pocTpaHcTBe”

61

Oo6o6matomee nopropenue 11 noxsaTuii u
MeToJ0B Kypca reomerpun 10-11 xitaccos,
cucreMaru3aius 3HaHui: "BekTopsl B
npocTpaHcTae”

62

Ob6o6matomee nosropenue 11 mousaTuii u
MeToJ0B Kypca reomerpun 10-11 knaccos,
cucremMaru3auus 3HaHuii: "BekTopsl B
pocTpaHcTBe”

63

O6o06matoriee nopropenue 11 nousaruii u
MeTo0B Kypca reomerpun 10-11 kiaccos,
cucreMatusanus 3Hanuii; "O0beM
MHOTOTpaHHHKA"

64

O6o0uiatomiee nopropenue 11 nousaruii n
MeToJ0B Kypca reomerpun 10-11 xitaccos,
cucreMaTusanus 3HaHuii; "O0beM
MHOTOrpaHHUKA"

65

O6o0mratomiee nopropenne 11 mousruii u
MeTo0B Kypca reomerpun 10-11 kiaccos,
cucremarusanus 3Hanuii: "Thiomanu
MIOBEPXHOCTH U 00BEMBI KPYITIBIX TET"

66

O6o0wmatomiee nopropenue 11 nousaruii u
MeToa0B Kypca reomerpun 10-11 knaccos,
cucreMarusanus sHanuii; "Thiomanu
MTOBEPXHOCTHU U 00BEMBI KPYTJIbIX Teu"

67

[ToBTOpeHue, 00001IeHHE U CUCTEMATU3ALUS
3HaHHUH

68

Hcropus pa3BUTUS CTEPEOMETPHU KaK
HayKH U €€ POJIb B Pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

68
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