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1. lesu m 3a1a4¥ NPAKTHYECKUX 3aHATH.

Llenbro MPAKTUYECKUX 3aHATUI JIUCIUILIMHBI «IInactuueckoe
MOJICIUPOBAHUE»  SIBISICTCSI  pa3BUTHE CIIOCOOHOCTM K TOUCKY HauOosee
pallMOHAJIBHBIX ~ BAapUaHTOB  OOBEMHO-IIPOCTPAHCTBEHHOTO W Tpaduyeckoro
MIPOCKTUPOBAHMS, JeTanu3anuidi ¢opM H3Aenuil; pa3paboTKe KOMIOHOBOYHBIX H
KOMITO3UIIMOHHBIX PEIICHHI; pa3pab0TKe MOMCKOBBIX MAaKETOB MPOIYKTA.

3agauyaMy TPAKTUYECKUX 3aHATUM SIBJISIIOTCS:

- OCBOCHHE MIPOU3BOJACTBEHHO-TEXHOJOTMYECKUMHU 3aJa4aMu
npodeCCUOHANILHON JIEITEIbHOCTH JIU3aliHEPa;

- pa3BUTHE B Mpoliecce paboThl 00BEMHO-TIPOCTPAHCTBEHHOE MBIIIIJICHUE,

- Hay4yuThb TI0JIb30BAaThCS B TMPOLIECCE MAKETUPOBAHUS Pa3HOOOPA3HBIMU
MaKeTHBIMH MaTepuajiaM, MPUMEHSITh pPa3JIMYHbIE CHOCOOBI M TEXHHUKHU
00paboTKM TaKMX MaTEepUaaoB Kak Oymara, KapTOH, TUIACTHJIMH, THIIC, IEPEBO,
MOJIMMEPHBIE MaTEepHabl U JIp.

2. IlnaH npaKkTH4YeCKUX 3aHATHH.

Coneprxanue pa3aenoB JUCIHUIIINHBL

1. XyA0KECTBEHHAs] OpraHu3alysl MPOCTPAHCTBA U POJIb B HEM IUIACTUYECKOIO
MOJICJIMPOBAHUSI.

Buibl MakeTHBIX MaTepUasoB U cOCOObI paOOThI C HUMHU.

Texnonoruu padotsl ¢ [IBX, nepeBom, meTamiom.

bymakHO-KapTOHHAsI IJIACTHKA.

I'padmyeckue npuemMsl B MOCTPOCHUU U TIOJAaU€ MIIACTUYECKUX KOMITO3ULIUH.
Bubl 005eMHO-TIPOCTPAHCTBEHHOW KOMITO3HUITUH.

TexHonornyeckue nprueMsl B 00b€MHO-TIPOCTPAHCTBEHHOW KOMITO3UIUH.
Penved B OymaxHoit minactuke. Buabl u TexHUKH penbeda.

CpenctBa rapMOHHU3aUN O0BEMHON KOMIIO3UIINH.

0. CpencrTBa rapMOHH3ALMHU B IIACTUYECKUX KOMITO3ULIUSAX.

11. IIBer B OymMaXHO-KapTOHHOM MJIACTUKE.

12. IIBetoBast MOJENIHPOBKA B OOBEMHBIX U PEIbEPHBIX KOMITOZULIUSX.

13. TIlpoctpanctBo u ¢dopma B OOBEMHO-NIPOCTPAHCTBEHHOM KOMIIO3UIIUU U
penbede.

14. ®opmooOpazoBaHMe M XYJO0KECTBEHHAs BBIPA3UTEIBHOCTh B OOBEMHO-
MPOCTPAHCTBEHHON KOMITO3ULIUU.

15.  Crtunb 1 006pa3 B 00beMHO-IPOCTPAHCTBEHHOW KOMITO3UIINH U peibede.

16. OOBEeMHO-IPOCTPAHCTBEHHAS] MHCTAILISIIHA.

17. Knaccuduxkarus nHCTAUIAINN U cPepbl X TPUMEHEHUS.

POONO U ®WN

OO111ast TPYA0€MKOCTh AUCIUIUIMHBI COCTABIISAET 3 3a4eTHBIX eauHuIlbl (108
4acoB), B TOM YHUCJIE:


http://skylab.tsu.tula.ru/oop/disc.php?id=1037&oopid=38
http://skylab.tsu.tula.ru/oop/disc.php?id=1037&oopid=38
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Ne .
w/n TeMbl IPAKTHYECKUX 3AHATHI
2 cemecmp
1 ([lonsTHEe OyMa)XHO-KapTOHHAs IUIACTHKA. M3yueHre TEXHOIOTHYECKUX CBOMCTB Oymaru-

KapToHa U APYrux Marepuaios. Tpancdopmarus reoMeTpuaeckux Gopm B
KapTOHE/TIIACTHKE) B TPEX UHTEPIIPETALIUSIX.

3amayda: mpueMbl IIACTHYECKON POPAOOTKHU MIOBEPXHOCTH U €€ TpaHC(hOopMaIiy B
00BEMHBIE IJIEMEHTHI.

TpeOGoBaHus: MOJIETUPOBAHHE PsiJia TEOMETPUUYECKHX Te (1ap, KyO, MHOTOTpaHHUK U Jp.)
u3 OyMaru M KapToHa C LeJIbI0 BHYTPEHHEH KOHCTPYKTUBHON MPOPaObOTKH FreOMETPUIECKOi
¢burypsl (pakTypHO-TEKCTYpHAst KOMIIO3ULIUSA).

3ajiaHue BBINOJIHAETCA B BUAE TPEX KOMIIO3ULIUN, BBIAEPKAHHBIX B OJJTHOM KOMITO3UIIMOH-
HoM Kiroue. K paboram npmtaraercs rpadudeckas mojaada Ha jgucte gopmara A2.

OBBEMHASA
TPAHC®OPMALIMA
OBBbEMHASA FEOMETPUYECKMX ®OPM
TPAHC®OPMALIUA (KAPTOH)

FEOMETPUYECKUX ®OPM
(KAPTOH)




Ne .
o/ TemMbI NpaKTHYECKUX 3AHATHI
2  |[Ipuemsl uracTHUECKOM MPOPaOOTKH MOBEPXHOCTH U €€ TpaHchopMaiii B 00beMHBIE

OJICMCHTBI.

MopenupoBaHue psijia TeOMETPUYECKHX Tel (I1ap, Ky0, MHOTOTPpaHHHK | JIp.) U3 OyMaru u
KapTOHA C 1IeJIbI0 BHYTPEHHEH KOHCTPYKTHUBHOM NMPOPabOTKH FreOMETPUIECKON (PUTypBHl.

OBBbEMHAA
TPAHC®OPMALMA

FEOMETPUYECKUX ®OPM
(BYMATOMJIACTUKA)




TeMbl NIPAKTHYECKUX 3aAHATHH

[InacTuk kak MakeTHbIN Marepuan. M3ydenue rexnonornyeckux csorcts [I1BX.
MogenupoBaHue psijia FeOMETPUYECKHX Tel (I1ap, Ky, MHOTOTPaHHUK U Jp.) U3 OyMaru u
KapTOHA C 1IeJIbI0 BHYTPEHHEH KOHCTPYKTHBHOM MPOPabOTKH reOMETPUIECKOM (PUTYPHI.

OBBEMHASA

TPAHC®OPMALMUA
FTEOMETPUYECKUX ®OPM
(NBX)

OBbEMHAA TPAHCOOPMALIMA TEOMETPUYECKUX ®OPM B MATEPWATIE MNBX

MmaBHbIi BUA PyuHast nopava

v

Bwva c3agun

L

OcHOBHblE pasMepei: CwmellaHHas TexHuKa:
100x100x100 (Mm) 80x80x120 (Mm) 140x140x160 (Mm) Cyxasi nactens, Temnepa, Mapkep




TeMbl NIPAKTHYECKUX 3aAHATHH

4  |[ToHsATHE KOMIIO3UIIHOHHOTO MIOCTPOCHHUSI 00BEKTA (KOMITO3UIIMOHHOE MOAETHUPOBAHNUE).
3anaun u TpeOoBaHUS: 00BEMHO-TIPOCTPAHCTBEHHAS (APXUTEKTYpHAsI) KOMITO3UIUS U3
OyMaru Ha BBISIBJICHHE KOMITO3UIIMOHHOTO CTPOSl i KOHCTPYKTUBHOTO TTOCTPOCHUST 00BEKTA.
Kommo3zurus BeinonHsiercs cpenHeit BeIcoThl Ha muianmiere (A4, A3). K MakeTy HOKHBI
MIPUJIAraThCsl [Ba-TPU JIMCTA PUCYHKOB KOMIIO3UIIHH, BRITIOJHEHHBIX B JIF000H rpaduaeckoit
TEXHHKE.

HEOBXO/IUMBbBIE UHCTPYMEHTBI N MATEPUAJIbBI

Jlns  co3maHusi XOpOIIEr0 MakeTa HeOoOXOJUM KauyeCTBEHHBIM moa0op
UCTIONIb3YEMBIX MaTepuajoB W WHCTPYMEHTOB, YTO HapsAy CO CIOCOOHOCTAMHU U
CTapaHUsIMU YYallerocs, SBJISIETCS 3aJ0rOM YCIIeXa B HW3TOTOBJIEHHH MAKETOB.
OCHOBHBIMHM MaTepuajgaMu JJii MAaKETOB CIIY>KaT MPOCThIE B MUCIOJIb30BAHUM Oymara
thna «BarMaH» W TOHKMH, HO IUIOTHBIM KapTOH. «BaTtMan» XenaTeabHo
UCIIOJB30BaTh B (opmaTax A2 u A3, JUCTOBOM WM B mamnkax. Takke MOXHO
UCIIOJIb30BaTh aKBapelbHyl0 Oymary, KOTopas II0 CBOMM XapaKTepUCTUKAM
npuOIkeHa K KapToHy. bymara B oTiiMuuMe OT KapTOHa HE HMEET JMIIEBYIO U
W3HAHOYHYIK) CTOPOHBI, 4acTO OTJIMYArolIMecss Mo LBeTy. bymara - npouHbIi

CTPYKTYpHBI Matrepuan (B SAnonmm Oymara wusapeBie OblIa CTPOUTEITHHBIM
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MaTepuaiaoM). BepTukanbHO NocTaBlieHHass OyMara MOJKET BBLIEP)KaThb OOJIBIIYIO
Harpys3ky, B TO K€ BpeMs Oymara JIerko THercs u oOpaOateiBaeTcs. [mama3oH ee
CBOMCTB OOYCIOBHJI M pa3HOOOpa3ue NMpu NPUMEHEHUU - W3 OyMaru BBIKJIECHUBAIOT
CIIOXKHEHIMEe CTPYKTypbl. OHa aaeT BO3MOXHOCTb YETKOIO KOHCTPYHPOBAHUS
reoMeTpuueckux (GopM U B TOXKE BPEMS CIIOCOOHA IepenaTh TOHYANIIYIO TUIACTHKY
dopmsl (puc. 1). B maketupoBannu Oymaroii UMUTUPYIOT pa3InYHbIe KOHCTPYKIIUH,
BCEBO3MOKHbBIE CTPOUTEIIbHBIE MaTEpUabl - OETOH, MpamMop, METaJLI.

Bonpmme Bo3MoOXHOCTH mMeeT Oymara B BbisiBlieHHH ¢opmbl. OHa oOmamaer
OoratbIMM CBETOTEHEBBIMM KauecTBaMU (OTpakaTeibHasi CIIOCOOHOCTh €€ OYEHb
BBICOKA), IIO3TOMY MEPENAET CBETOTECHEBHIE OTHOLIEHUS OT KOHTPACTHBIX JO
HIOAHCHBIX, €JI€ YJIOBUMBIX I1a30M. DTO BaXXHO B 3aJaHUSX, II€ BHIPA3UTEIbHOCTD
KOMIIO3UIIMM 3aBUCUT OT IIACTUUECKOM pa3pabOTKU €€ 3JIEMEHTOB: 3aJlaHusl Ha
MIOCTPOEHUE, U BBISIBICHUS (PPOHTATBHOM U OOBEMHOW KOMIIO3ULMU U Jp. TeMHBbIi
KapTOH HE 00JIaal0T ATUMU KadecTBaMU. CBETOTEHEBbIE KayecTBa OyMaru 1IeHHbI B
IIOMCKOBOM CHUTyalMu: IUIACTHKA KOMIIO3UIIMM IIO-Pa3HOMY MPOSBIETCA IIPH
U3MEHEHUHU OCBEILEHHUSA; MOBOPOThl MaKeTa K CBETY IMOJ Pa3HbIMU YIJIaMH, Jal0T
BO3MOYKHOCTb ITPOBEPHUTH 3ayMaHHOE W IOJCKAa3bIBAIOT HOBbIE pemieHus. KapToH
TOKE OBIBAET JIMCTOBOM UM (POpMATUPOBaHHBIN, B nankax ¢popmaroB A3 u A2. Uem

IJIOTHEE KapTOH, TEM YJI0OHE! ero pe3arb.

Puc. 1
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Jliig pa®oTsl ¢ OymMaroil MM KapTOHOM HY>KHBI CJIEYOINE UHCTPYMEHTBI:

MaxkeTHBIi HOX WJIM pe3aK, C BBIIBWKHBIM Je3BUeM. JKenartelbHO
UCITI0JIB30BAaTh ABA-TPU MAKETHBIX HOXKA C OOJIBIIMMU U MAJIE€HbKUMH JIE3BUSMU.

IMpKyJbHBIA (UCKOBBINA) HOMK I BRIPE3aHUS OKPYKHOCTEN U JIYT.

HoxHu1bl, XOpOIIO 3aTOYECHHBIE C MPSAMBIMU KOHIIAMH.

Kuaeii. Haubonee yao6en st ckienBanus Oymaru u kaptona kieit [IBA wnu
«MpO3payHbli» MOMEHT. /Il mpuKkienBaHUs LBETHOM Oymarm K BaTMaHy WU
KApTOHY IIPH BETOBOW KOMIIO3UIIMH UCITOJIB3YETCS PE3UHOBBIN KIIEH.

CnenmnanbHas 10cKa (IUIaHmeT) u3 ¢aHepsl, IacTuka win opranuta (ABI1).

JInneliku metaunueckue (Ui paboThl C MAaKETHBIMH HOXAaMHU U PE3aKaMu).
KenaTenbHO UMETH JIBE-TPH JIMHEWKHU pa3HbIX pa3MepoB (Hampumep: 15 cMm, 35 cM u
50 cm).

[BeTHass Oymara ¥ NBETHOM KAPTOH pPA3HOM IUIOTHOCTH 10 2-3 MM
TOJIIMHOM.

N3mepurtenbs HeoOXOauM Ul YCIEUIHOTO BBIIIOJIHEHUS MAaKeTa, TOYHOIO
YepueHUsT W UW3TOTOBJEHHUs JeTane u pasBeprok. OH HCHONB3yETCA IS
OTKJIAJbIBaHUs Pa3MEPOB WM JCJICHUS OTPE3KOB BMECTO KapaHzalla.

T'oToBaIbHA - KOMIUIEKT YEPTEKHBIX MHCTPYMEHTOB, YJIOXEHHBIX B (QyTIIsp.
B npogaxe wumeroTcs TroOTOBalbHM, KaK OTEUECTBEHHOIO, TaK U 3apyO0exHOro
IPOM3BOJACTBA pa3HbIX BUAOB. [Ipu MOKymke TroToBajeH cieayeT oOpaiiarhb
BHUMAaHHE Ha TO, YTOOBI B MHCTPYMEHTaX ObLJIO MEHBIIIE MIACTMACCOBBIX aeTanei. B
TOTOBAJIBHIO JOJDKHBI BXOJUTH CIIEAYIOIIME HWHCTPYMEHTBI: KPYrOBOW LIUPKYJb C
KapaH/IaITHOW BCTABKOM OOJIBINON M MaJCHbKUMH, a TAK)XKE U3MEPHUTEIIb.

YeprexHas 10CKa UM MOAPAMHMK JJI1 BBIYEPUUBAHUS PA3BEPTOK, AECTANECH
MaKeTa.

PeiiciimHa 17151 NpoBeACHUS NTApaJIJICIbHBIX JTUHUM.

IIpsimoyrosbabie Tpeyroabuuku noa yraamu 30, 60 u 45°, niis npoBeneHus
IPSAMBIX, APAJUICIBHBIX, NEPIEHANKYIAPHBIX U HAKJIOHHBIX JIMHUU.

Kapanpamu tBepnocteto or HB no 4H wmm or TM nmo 3T. Bo3moxHo

UCIIOJIb30BaHUE KapaH Jamiei BCTaBoK ¢ ToimuHoun rpudens 0,3-0,5 mm u ap.
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Pe3unkm wmsrkue thna «Apxutekrop», «Koxunop» w T.4. s ctupaHus
MEJIKUX JIeTajiel, B pe3UHKE HEOOXOJUMO 3a0CTPUTh OJIMH U3 YTJIOB, pa3pe3aB ee 1o
JMarOHaJH.

Jlekasna, uMeromue pasinuHylo (GopMy H ciyxamige i BblYEPUUBAHUS
KPUBBIX JIMHUU.

OCHOBHBIE TIPUEMbI MAKETUPOBAHUSA

Kapton u Gymara ynoOHBI M JIETKH B py4HOi 0OpaboTke. Kpome Toro, oHu
001aal0T JOCTATOYHOM IKECTKOCThbIO, OOECIEeYMBAIONICH MPOYHOCTh MakeTa, U
IJIACTUYHOCTBHIO, UTO MPAKTUYECKU JAET BO3MOKHOCTh BOIUIOTUTH B TOW WJIA MHOMU
¢dopMe Bce TBOpueckue uaeu aBropa. PyiaoHHblil «BatMan» He mpezactaBiisieT coOoi
POBHOM, IIaAKOW MOBEPXHOCTH, MPUTOJHON K HCIOJIb30BAHUIO M3-32 CKPYYHBAHUS.
To e OTHOCUTCS U K CBEpHYTOM B pyJoH (opmaTupoBaHHOW Oymare. UToOBI
MOBEPXHOCTh OyMaru cTaja poBHOHM, €€ HEOOXOJUMO HATAHYTh HA MOJPAMHUK WA
nocKy. st Toro yToObl HATSIHYTh OyMary Ha MOJIpaMHUK, JIUCT «BaTMaHa» mMoyat B
XOJIOZIHOM BOJE€ C JBYX CTOPOH B Te€UeHHE |-2 MUHYT. Y4TUTE, 4TO pasMmep
MoJpaMHUKa JOJKEH ObITh Ha 5-6 CM MeHbIle, 4eM pasmep Oymaru. 3atrem, cierka
BCTPSAXHYB Oymary, ee KIaayT Ha JIeXKaluid B TOPU3OHTAILHOM TOJIOKCHHUH
MOAPAMHUK WM JOCKY W PasrJaXuBarOT, pasroHss BoAy K yriam. llocne dero,
TOPLIBI MOAPAMHHMKA MPOMA3bIBAIOT KJIEEM M HAKJIEHUBAIOT Ha HUX OyMmary, ciens 3a
TeM, 4yTOObI KJIe HE TOMajl Ha IIOCKOCTh MOCKW. Jlisi Hakiedku OyMaru MOXKHO
ucnonap30BaTh Kieil [IBA, ka3enHOBBIN KIEH WM KJIEH, IPUTOTOBICHHBIA U3 MYKH.
UToOBI JHCT paBHOMEPHO HATSHYJCS, CleayeT Oe3 JHIIHUX YCUJIHHM, aKKypaTHO
(M3HYTpU K KpasiM) paclpaBUTh YTJIbl U, CBEPHYB MPUITYCKH «KOHBEPTOM», 00KaTh
JUCT M 3aKPENUTh KHONKAMU KaxIyl0 CTOpoHy. CymuTe JOCKYy Hauo B
TOPU3OHTAJIBLHOM TOJIOKeHMH. [lpu BhIChIXaHWM Oymara cama HaTSHETCS U
MOBEPXHOCTh OyzeT poBHOW. ToJbKO TOC/HE TOro, Kak OymMara BBICOXHET, Ha HeH
MO>XHO HayaTh pabOTaTh: YEPTUTh Pa3BEPTKHU U BBIMOJHSATH JIPyrue HEOOXOAUMbIE
OIepaLUH.

YroOsl caenath JiI0OYI0 KPUBOJIMHEHHYIO MOBEPXHOCTb, HY>KHO MPOITYCTUTH

Oymary uepe3 Bajl WIM KaKOW-HUOyAb IWIMHAPUYECKUNA MPEIMET, HAIpPHUMED,
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KapaHJam wid pyudky. [[pyroit yacto nmpuMeHsieMblii criocod - crocod 3aKpyrJIeHHs
aucTa Oymaru, UCHOJIb3yEeMbIH MPU U3TOTOBICHUU LUIUHAPA, KOHYCa WIH JAPYTOro
Tena BpamieHus. Ui 3TOro JOCTaTOYHO pa3BEpPTKY MJAHHBIX TeN Pa3JeiauTh
BEPTUKAJIbHBIMU JIMHUSIMA Ha PaBHbBIE MOJIOCHI MIHUPUHON MO 3-5 MM U MAaKETHBIM
HOKOM Hajpe3aTh JHCT CO CTOPOHBI cruba Ha OJHY TPETh TOJIIMHBI JIUCTA,
BHUMATEJBHO CJIE/s, 4TOOBI HE TPOpe3aTh €ro 10 KOHIIA.

Hanpe3bl Bo Bcex BUJAX pa3BEPTOK BBIMOIHSIIOTCS MAKETHBIM HOMXOM I10
METaJUIMYECKON JIMHEWKe. ECIM JHCT TOHOK, TO MOKHO IOJIb30BaThCS HEOCTPBIM,
y3KUM IPEIMETOM, HallpUMeEp, BHEIIHEH CTOPOHON KOHIIA HOXHUI. Takum oOpazom,
MO>KHO TIPOM3BOJIUTH HAJICEUYKU pedep B pa3BepTKax JeTaliell MaKeTa, BEIUYEPUCHHBIX
Ha HaTSHYTOM MOJIpaMHUKE, i€ CYIIECTBYET ONACHOCTh pa3pbiBa JIMCTa OyMaru ot
CWJIBHOTO Hajpe3a. JTOT crnoco0 MpHUIAaeT MAKETy JONOJHUTENIBHYIO XKECTKOCTh U
MO3BOJISIET TOCTUYb 3HAYUTEINBHOU MPOYHOCTH.

B MakeTax 4acTo MCNOJIB3YIOTCS CTPYKTYPBI UM KECTKUE IPOCTPAHCTBEHHbIE
KapKachl. J{1s 3TOro noaxonast m-odpaszHele WK r-o0pa3Hble B CEUEHUU AJIEMEHTHI,
T.K. OHM 00J1a/1at0T 3HAYUTEIbHON KECTKOCTBIO.

Pebpa, rpanu cruboB JOJDKHBI OBITH YETKHUMH, 0€3 3aJJOMOB U MCKPHUBJICHUH.
Jnst sToro mo JuMHUSAM Oyayiiero cruda HEOOXOIUMO clieNaTh HaJpe3bl C TOU
CTOPOHBI, TJIe OyAeT 00pa3oBaHO BHEIIHEE PeOPO.

[locrne TOro kak MpoBEAEHbI BCE yKa3aHHbIE OMNEpalud, TO €cThb Oymara u
KApTOH MPUTOTOBJIIEHBI K paboTe, JeTald U Pa3BEPTKH KAYECTBEHHO BBIYEPUEHBI U
BBIPE3aHbI, C/IeIaHbl HY)KHbIC HAJCEUKU M HAJIPE3bl, MOKHO MPUCTYNATh K COOpKE U
CKJIEMBAHHUIO MAKETOB.

Campblil akKypaTHBIN CIIOCOO CKJICHKHU - ATO CKJICHKa BCTHIK (Ha pedpo), HO JIs
ATOTO CIIEyeT UMETh OOJIBIIION OMBIT pabOTHl C MakeTaMu. boree mpocToil BapuaHT
CKJICHKH - MPUKIJIEUBaHUE OAHOU (OPMBI K JPYrod Mmpu MOMOIIM OTBOPOTOB KpaeB
OyMmaru. OTOT MeTOJ NpuKiIerBaHUs HamOosiee A(P(HEKTUBEH W HEOOXOAMM MpuU
U3TOTOBJICHUM JOCTATOYHO KPYMHBIX LMJIMHIPUYECKHX OOBEMOB, Ine Tpedyercs
MMETh 3aKpBITHIMU BCE MOBEPXHOCTU. B 3TOM ciydae Hago O4YeHb THIATENBHO, IO

OKPYXHOCTH, CACJIaTb HAACCYKU OTBOPAYMBACMbBIX TPCYIrOJbHHUYKOB, YTOOBI
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NpelesibHO COXPAaHUTh KPUBU3HY Kpyra M H30€kaTh 0Opa3oBaHUs IIEJeH MEXKITY
KPYTOM U NPSMOYTOJBHOM YacThlO pa3BepTKH IUHIpa. OTBOPOTHI HAJPE3AIOTCS B
CTOpPOHY 3aruoa.

J1iist 6onbIIel BBIPA3UTEIbHOCTH B MAKETUPOBAHUN OYEHb YACTO UCIOJIb3YETCs
nBeT. I[BeTHyro OymMary K MoOBepxHOCTH jucta "Barmana" wiam KapTOHa MOXHO
INPUKJIEUTh C MOMOIIBI PE3HMHOBOrO Ki€s. DTOT KIEW HE OCTABIISIET CIEIOB Ha
Oymare, jerko 'ckaThiBaeTcs'", IUIOTHO MPUKPEIUIAET JIUCT U J1aeT BO3MOXKHOCTH
PaBHOMEPHO pa3rJIauTh TOBEPXHOCTh MPHUKIEUBaeMoro jucta. (s Toro, 4ToOsbI
IUIOTHO TPUKJIEUTh I[BETHYIO OyMmary, HY>XKHO Ha pa3BepTKy JIe€Taiu, elle He
coOpaHHYI0, HaMa3aTh KJIe U poMasaTh KJeeM MOBEPXHOCTh IBETHOU OyMmaru, 1ath
MPOCOXHYTh, @ 3aTE€M MPWIOKUTHh OJHY MOBEPXHOCTh K Jpyrou. Ecim HyxkHO
HCITI0JIB30BATh I[BET WJIK TOH, KOTOPOTO HET B HAOOpe, TO MOKHO CJEJIaTh BBHIKPACKH
u3 Oenmoit Oymaru. [[nsi ToHUpoBaHUsI OyMaryd MPUMEHSIIOT aKBapelbHbIE KPACKH, a
JUISl TIOJIyYEHUsI HACBIIIEHHOTO, KPOIOIIEro IBETA - TyallleBble KPAacKU WJIU TYIIb.
bymara nomkHa ObITh HATSHYTA HA MOJPAMHUK, HE3aBUCUMO OT TOT'0, COOMpaeMcs Jik
MBI TOHUPOBAaTh €€ aKBapeJibl0 WJIM TaMIlOBaTh Iyaliblo. /(s TaMIOBKU OOBIYHO
UCIIOJIB3YETCSl KyCOK MOPOJIOHA, HAMOTAHHBIM HAa KapaHJam Wik naiouky. Kpacka
HAHOCHUTCSI TAMIIOHOM Ha OyMary JIErKUMH MOCTYKHUBAIOUIUMHU JIBHYKCHUSIMH.

TosbKO Mociie TOTO, KaKk Kpacka BBICOXHET, MOKHO BbIUEPUYUBATH PA3BEPTKY U

BBIpE3aTh €€, a 3aTEM MPUCTYIATh K COOpKE JIeTalell MakeTa.

BUJIBI IJTACTHYECKOM PASPABOTKHN NIOBEPXHOCTH

B npakthueckor AEATENIbHOCTH IU3ANMHEP, aPXUTEKTOP WA XYJIOKHHUK 4acTO
CTAJIKUBAETCS C HEOOXOAUMOCTBIO Pa3pabOTKH MIACTUKH Pa3IMUHBIX TOBEPXHOCTEH.
Mmuoroo0Opasue IIJIOCKUX TOBEPXHOCTEH MOXHO KilacCHUIMpOBaThH Ha JiBa
OCHOBHBIX BHJA: BEPTUKAIBHBIE M TOPU3OHTAIBHBIE. ODTO MOAPA3JICICHUE
0OyCJIOBJICHO YCJIOBHSIMA MX BOCHPHATHS 3pUTEIEM, MaciiTabamMH IUJIOCKOCTEH U
(GyHKIIMOHATFHBIM Ha3HAYCHUEM.

Jlns rapMoHM3alMK  OOIIET0 KOMITIO3UIIMOHHOTO PEIICHUS, MOXET OBITh

HCIIOJIb30BAHO YCHUJICHHUC CBOMCTB WJIU KOMITO3UITMOHHBIX ITPUEMOB B BUJIC AKIICHTOB.
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PacnionoxeHne OTAENbHBIX AJIEMEHTOB U TPYMI WICHEHUH MOXET ObITh MOJYMHEHO
TOM WJIM MHOW 3aKOHOMEPHOCTH, HAIpUMEp, MYTEM AKIEHTUPOBKU TOM WM HHOU
TPYMNIbl YIEHEHUH MOBEPXHOCTH APYT K Jpyry. CTeneHer Takoi CONnoJYMHEHHOCTH
AJIIEMEHTOB MOXET OBbITh BEJIMKOE MHOXECTBO, KaK M BapHUAHTOB UX IOCTPOCHMS,
HallpuMep, IO TOPU3OHTAJIBHOM W BEPTUKAJIBHOM KOOpPAMHATE C MOBOPOTOM
OTJIEIBHBIX YaCTEN U COYETAHUEM MOBEPXHOCTEMN pa3IMYHOTO TEOMETPUUECKOTO B
¢ (aKkTypoii, IBETOM, C pa3IMUYMEM IIJIOTHOCTU MACCHI.

CpencrtBa pa3pabOTKHM TOBEPXHOCTEH KpaitHe pa3zHooOpasHbl. Cpemu HUX
MOHO BBIACIUTh WICHEHUS B BUJE BBICTYIAIONINX, 3aMaJalOlINX, BEPTUKAIbHBIX,
TOPU30HTAJIBHBIX WM HAKJIOHHBIX 3JIEMEHTOB. UNieHEHUs MOTYT OBITh Pa3JIMYHBI 11O
OYEPTAHUIO: TMPSIMOJIMHEHHBIMHU, JIOMAHBIMU, KPUBOJIMHEUHBIMM W CMEIIaHHBIMHU.
ConocTaBieHre WM NEPECEUEHHUE IOBEPXHOCTEN, PACIOJIOKEHHBIX B IIPOCTPAHCTBE
NOJI Pa3IMYHBIMH YIJIAMH, UCIIOJIb30BAHUE MOBEPXHOCTEN C Pa3IMYHON (PaKTypou U
LIBETOM TOK€ SIBJIAFOTCS] CPEICTBAMHM IJIACTUYECKON Pa3pabOTKU IJIOCKOCTEH.

I'oBopst 0 miiactuke GOpMbI, OTMETHM, YTO OHA SIBJSICTCS OJTHUM W3 BEIYIIUX
(dbakTopoB B (POpPMHUPOBAHUU XYJOKECTBEHHOrO0 o0Opa3a W MPUHUMAET AKTHUBHOE
y4acTHE B PACKPBITUH €r0 UACHHO-XYI0KECTBEHHOTO COJCp aHus U cTuiIs (puc. 2).

[InacTuka pa3BUBaeT U KOHKPETUZUPYET aBTOPCKUI 3aMbICEN U MOXKET OBITh:

1. CTpyKTypHOH, T.€. OTpaKarollel BHYTPEHHEE CTPOECHUE U KOHCTPYKTUBHOE
pelIeHue, eciu peub uaeT o0 00beMe; T.K. B ApXUTEKTYPE YICHEHUS, 00yCIOBICHHBIC
KOHCTPYKTUBHBIMU, (PYHKIIMOHAIBHBIMU W XYJO0KECTBEHHBIMH NPUYMHAMU, HE
BO3HUKAIOT MEXAHUYECKH, a SBIAIOTCA pPE3yJbTaTOM KOMIUIEKCHOTO PEIICHUS
APXUTEKTOPOM KaXJOM KOHKPETHOM KOMIIO3MLIMOHHOM 3aJayd C YYETOM BCEX
TpeOoBaHU: (yHKIIMOHATBHBIX, KOHCTPYKTUBHBIX, XYA0KECTBEHHBIX U TIP.

2. JIeKopaTUBHO-XY1I0’)KECTBEHHOM, OPHAaMEHTAJIbHO-TEMAaTUYECKOM,

JIEKOPATUBHO-CUMBOJIMYECKON WM TEOMETPUUYECKOM.
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Puc. 2

MakeTHbIe TpHEMbI BbISIBJIEHHUsI U Pa3padoTKH MOBEPXHOCTH

Kak yxke orTMmeuanoch BbIlIle, OONBIIYI0 TAIUTPY JUIsl  OOOTaIeHUS
KOMITO3UITMOHHOTO PEIICHUS JAlOT TOPU30HTAIBHBIC W BepTHKaIbHBbIC wieHeHus. C
WX TIOMOIIBIO MOXKHO BBISIBUTH XapakTtep (OpPMBI, €€ KOMIIO3HIIHOHHO

JOMHUHHUPYIOIIYIO YaCTh, OJYEPKHYTh BEPX M HU3 KOMITO3UIMH U T.1. (puc. 3-4).



15

Puc. 3

Puc. 4

B xomno3unusx, TpeOyromux OOJbIIOro KOJMYECTBA YICHEHUH, KelaTeabHO
X 00beeHHE B IPYMIbl O KAKOMY-IHOO MPU3HAKY, TaK KaK OOJBIIOE KOJUYECTBO
YICHEHUH, OCOOEHHO OJHOTHUIIHBIX, 3PUTEIBLHO HE BOCIHPUHMMAETCA M CO37aeT
ahdext pakTypnl; HEOOXOIUMO TaK K€ MOMHHUTh, YTO MPU OJMHAKOBOW BEIMYMHE

IpYIIl YWICHEHWA KOMIIO3MLMS IpeBpamaercss B opHameHT. MHorma upesmepHoe
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yBEJIMUYEHUE TIIyOMHHOM KOOPAMHATHI MpHU pa3pabOoTKe MOBEPXHOCTU HApyLIAeT €e
(POHTAIBHOCTH C BO3MOXKHOM NOCIIEAYIOUIEN TpaHCPopMaueil B 00beM.

W3ydyenne mpueMOB IUIACTUYECKOW pPa3pabOTKH IJIOCKOCTEH HayuHAeTCs C
BEPTUKAJIBbHBIX TOBEPXHOCTEM, MJIs KOTOPBIX HauOOJiee TUIUYHBIMHU SIBISIOTCA
HIOAHCHBIE COOTHOIICHHUS MEXIy OJJIEMEHTaMH, OOpa3ylolMMHU HE3HAUUTEIbHBIN
penbed moBepxHOCTH. Takoi BUA KOMIIO3UIIUU TMPEANOIAraeT BO3MOXKHOCTD
CO3/IaHUs €€ U3 OJIHOTO JINCTa OyMaru Wi KapToHa. /[jist 3Toro HyHO c/iesiaTh B Hel
ONpPEJENICHHbIE HAJpe3bl M MPOPE3W M OTOTHYTh WX B HYXXHbIE CTOpOHBI. [lpm
BBIMIOJJTHEHUM MAaKETOB TAKUM CIIOCOOOM HaJgo COOJI0JaTh OJHO YCIOBHE: HEJb3s
IOJIHOCTBIO BBIPE3aTh U YJAIATh YYaCTKU OyMaru; UCKIIOUEHUE COCTABIISAIOT MEJIKHE
JETaJN, HE pa3pylLIaloniie KOMIIO3UIMIO U OTBEYAIOIUE aBTOPCKOMY 3aMbICity. Ecim
IPUBECTH 3aKOHYEHHYIO pabOTy B MCXOIHOE COCTOSHHE, TO MPSMOYTOJBHBIM JIMCT
OyMaru J0JKeH MOJHOCThIO BOCCTAHOBUTH CBOM MEPBOHAYAIBHBINA BH/I.

Hpyroii BO3MOKHBII TEXHUYECKUUA MpPHUEM H300paKeHUs 00bEMa, BBISBISET
IUIACTUKY 3a CYET KOHTYpPOB CBETOTEHH. OH BBINOIHAETCS W3 HECKOJBKO CIIOEB
OyMaru pas3JIM4yHOrO LIBETa, HAKJIEEHHbIX JAPYr Ha JApyra, NOJYEPKUBAIOIINX
XapakTepHble aeTanu (Gopmbl. 31eCh TeoMeTpUYecKuil BUJ (HOPMbI OTIEPKUBACTCS
3a cuer MeTadopHuecKOM TpPAKTOBKA €€ 4Yepe3 KOHTYypbl TeHH. Takoil crnocol
NpUOIMKAET K MOHMMAHHUIO YCJIOBHOCTHM M OTBJICUEHHOCTH MHPHEMOB BBIPAKEHUS

KOMITO3UITMOHHOM ujaen (puc. 5).

Puc. 5
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Jlanamadgt

ApXUTEKTypa - 3TO UCKYCCTBEHHAs cpefa, co3gaBaemasi YeJIOBEKOM i ceOsl.
YenoBek  ocBaMBan ~ NpUpOAHBIE  JaHAmadTel, OiaroycTpamBal HUX U
IPOCTPAHCTBEHHO NpeoOpa3oBbiBal. BakHoe 3HaueHue juig Oynyliero au3aiHepa-
UHTEphEPIIMKA WIM JAU3aliHEepa-IPOMBIIUIHHAKA HMEET YMEHHE IUIACTHYECKU
pa3pabaTheiBaTh TOPU3OHTAIBHYIO IJIOCKOCTh MakeTa - MOoAMAaKeTHHK. [logMakeTHUK
CIIy’KUT MOJIEIBI0 IMOBEPXHOCTU 3eMJIM. OH MOJKET BBIIOJIHATHCS, KaK YCIOBHO
POBHAsI MIOBEPXHOCTh U KaK pebed) MECTHOCTH.

B nepBom ciyuae omnpezaensseM BEIMYMHY NOJMAKETHUKA M IO KOHLIAM €ro
JienaeM MoAruObl OT 2 10 5 MM B 3aBHUCHMOCTH OT BEJIMYMHBI MMOBEPXHOCTH H
CKJIEMBAEM €ro Mo yIJiaMm, Tak 4TOObl MOJYyYHJIACh TOHKas IUlacTuHa. Bo BTOpOM
cllydyae, Korja HeoO0XOAMM IIOKa3 CJIOXKHOro penbeda, Mbl YCIOBHO pacujieHsieM
penbed) TOPU30HTATBHBIMH IIOCKOCTSIMU YEPE3 PaBHbIE IPOMEKYTKA U MOHTHUPYEM
UX JIpYT HaJ IpyroM.

CymiecTByeT MHOXECTBO INPUEMOB IOKa3a peibeda B Makere. llpuBenem
HEKOTOPbIE U3 HUX.

Ecnu makeT BBINOJMHSAETCS W3 IUIOTHOTO KapTOHAa M penbed JOCTaTOYHO
IJIOCKHUH, TO TJIOCKOCTHU pesibeda MOTyT HaKJIE€UBaThCs APYT Ha JIpyra.

Ecnu maker BbInonHseTcss U3 OyMaru u yroia penbeda T0CTaTOYHO BEIUK, TO
€ro JIy4llle W3rOoTABIMBATh M3 OTHENBHBIX IUIOCKOCTEH, MPUIOMHATHIX IPYr HaJ
apyrom. [{ist 3T0ro MO>XHO MCIOJIB30BaTh MOJOCKKA OyMaru TOJIIMHOM OKOJO 5 MM,
CJIOEHHBIX «TapMOIIKOW» U MPUKJICCHHBIX Ha pedpo. CHavana HaHocuM kied [IBA
Ha OJIHYy TOPLOBYIO CTOPOHY 'TapMOIIKA" UM TPUKIEUBAEM €€ K IOBEPXHOCTH
CEUYEHUs, a 3aTE€M Ha JPYryl, M pa3MellaeM €€ Ha OCHOBE IMOAMAKETHUKA. DTOT
cnoco® mokaza penbeda TMO3BOJISET HAM MOJYUUTh CTYNEHYaTYI0 MOBEPXHOCTh
MOJIMaKETHHUKA.

Ecnn HeoO0XoauMo BBINMOJMHUTH IUIABHYIO JIMHUIO penbeda, TO MOCTYMAOT
UHBIM criocobom. Hapesatot nmosiocku 6ymaru B Bujie TOpU30OHTaNIEN HY>KHOM BBICOTHI
M Ha HUX MPUKICHBAIOT MATYI0 KalbKy WM Oymary. CamMu TOpPU3OHTAIU

BBIKJICUBAIOT CHOC06OM, OIMMCAHHBIM BBIIIIC.
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Haunnats paboTy Hag MakeToM IeJecoo0pa3Ho C KapaHIAIIHOTO 3CKU3a, TIIe
ClIelyeT TPOPUCOBaTH XapakTep peibeda U MpoayMaTb pPa3MEIIEHHE BCEX
HJIEMEHTOB: TJIABHBIX U BTOPOCTEIICHHBIX.

BoinonHss penbed, Kak CI0KHYI0 00bEMHO-TIPOCTPAHCTBEHHYIO KOMITO3ULIUIO
(mapamadTHRIA MakeT), BBl YK€ [JOJKHBI HMMETh HaBBIKM MaKETHPOBAHUS.
TpeGoBanus k maHAIIaAQTHON KOMIO3HUIIMU MIPEABSABISAIOTCS TaKHe K€, KaK U B 1IEJIOM
K OOBEMHO-TIPOCTPAHCTBEHHOM KOMMO3MLIMH. A HWMEHHO: 3aKOHYEHHBI Maker
JOJDKEH o0slafaTh  KOMIIO3MLIMOHHOM  LI€JIOCTHOCTBIO, BBIPA3UTEIBHOCTBIO U
oOpasHocThio. Kpome Toro, B naHAmadTHOM MakeTe MpeaycMaTpUBAETCS
OpraHM3alys IBUKEHUS YEJIOBEKa.

Macmrab n300paxeHusi B MakeTe MOXKHO TepefaTh C MOMOIIBIO pealbHbIX
IpEeIMETOB, TAKUX KakK JEpPEBbsl, JOMa, MOILIEHUE U T. 1. B ycI0BHOM si3bIke MakeTa
AJIEMEHTHI OKPYKAIOIIEH Cpeibl MPUOOPETAIOT YCIOBHYIO (hopMy M300pakeHus (puc.
6).

[IBeT momoraer BbIpa3uTh HAacTpoeHHUE, (HopMy IPOCTPAHCTBA, OPraHU30BATH
IBUKEeHHE. B BEIOOpE 1IBETa MPEANIOYTUTENHHEH UCIIOIB30BATh CACPKAHHBIE OTTEHKU

n I1OBCTA. HpKI’IC, HCKYCCTBCHHO TIIPOU3BCACHHBLIC I1BCTA HAPYIIAOT Macirab

IIPOCTPAHCTBEHHBIX (POPM.
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KysiucHbIe IOBEPXHOCTH

[ToBepxHOCTH, B KOTOPBIX JJEMEHTHl MapaJJICIbHbI MEXAy Cco00H u
PacnoJIOKEHbI B OTPAHMYEHHOM MPOCTPAHCTBE, HA3bIBAIOTCA KYJIUCHBIMU. OHU 4acTo
UCIOJIB3YIOTCSL B OKCTEPhEPAX 3/IaHUM, HAIPUMED, ISl pelieHus gacanoB ¢ OOJIbIION
IPOTSYKEHHOCTBIO, U BBIIOJIHAIOTCS B Pa3JIMYHBIX 10 XapaKTEpy MaTepHaiax.

[IpuHUMIT «KYJUCHBIX» MOBEPXHOCTEH B MAaKETUPOBAHMM U3 OyMaru
3aMMCTBYET IIPUEM PACIIOJIOKEHUS KYJIMC HA TEATPAIbHOW CLEHE. 3aHABECHI-KYJIUCHI
pa3MeIaroTCs B MapauIeIbHBIX TUIOCKOCTSAX IPYT 3a ApyroM (puc. 7).

K kareropusM Takoro BHJAa TOBEPXHOCTEW OTHOCATCA TAKXKE LIMPMBI,
pa3IuyYHbIe BUJIbI Pa3JeIUTEIbHBIX MIEPETOPOJIOK B BHICTABOYHBIX 3aJ1aX U oucax U
T.4. Kak mnpaBuno, oHM MOOWIBbHBI, HE OOpPEMEHEHbl CHJIBHOW IUIACTHYECKOU

pa3pa60TI<0P”1, XO0TiA HHOTrJa UMCIOT CJIO>KHBIN CHUIIYyOT.
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[To mepe ynaneHust ot 3puTeneil n300pakeHusI Ha KyJIMCax BBIMOJIHAIOTCS BCE
0oJiee 000011IEHHO, C MEHBIIIEH MPOPaOOTKOM AeTajel u B 0ojiee MEIKOM MaciiTade.

Jlpyrol MeToh CO3JaHMsl KYJUCHBIX IIOBEPXHOCTEM - HCIIOJIb30BAHUE
HECKOJIbKUX TIOCKOCTEH, PacloIOKEHHBIX OJHA 3a JPYTroil Ha MajloM PacCTOSHHH.
OTOT THUN KYyJIWCHBIX MOBEPXHOCTEH IMO3BOJISIET HAa OTHOCHTEIHHO HEOOJBIIOM B
rIyOMHY y4acTke co3aaTh 3(G(EKT yAansiomerocs B MEPCHEKTUBY MPOCTPaHCTBA
(puc. 8).

[IpyHIMIIOM MOCTPOEHUSI TeaTPaTbHBIX KYJIUCHBIX JEKOpAaIMid TMOJIB3YIOTCS

IIPpXU BBIIIOJIHCHUHU MAKCTOB C HCTJIY6OKHM peﬂbe(l)OM.

Puc. 8
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Puc. 9

Ecan B «KAapTUHY» BBOJHUTCA HCCKOJBKO OTTCHKOB 1IBCTA, TO HauoOosee
CBETJIbIM TOH BI>I6I/IpaCTC$I JJIA  BBIITOJIHCHUA nepBoﬁ K 3pHUTCIIIO q)pOHTaHLHOfI
miockoctu. Ilo MCPC YyAAJICHUA OT 3BPUTCIIA OTTCHOK «KYJIMC)» CTAHOBUTCA Ooiee

HACBIIICHHBIM (puc. 9).

O0beMHbIe KOMIIO3UIUH U3 OTAEJbHBIX IJIOCKOCTEM

[TmockocTH MOKHO MCTOJIb30BaTh B KauecTBe (popmMooOpa3yronux 3JIeMEHTOB
B o00beMHOM MakeTe. KOMMO3UIIMOHHBIE 3aKOHOMEPHOCTH B3aMMOJCHCTBUS
MJIOCKOCTEH B 00BEMHOM (popMe MOA00HBI 3aKOHOMEPHOCTSM COCTMHEHUS JIMHEHHBIX

9JICMCHTOB.
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Puc. 10

CTtunuctuka KOMIO3HUIIUH, COCTOSIIIEH W3 OTIEIbHBIX IJIOCKOCTEH, MOMXKET
OBITh pa3IMYHON: OT MoOjepHAa (MPU WCIOJB30BAHNM KPUBBIX IMOBEPXHOCTEH
MpPOU3BOJIBHOW  (POpPMBI), 1O KOHCTPYKTUBM3MA (MIPU CTPOTOW TEOMETPUU
noBepxHocTel). [IMOCKOCTHBIC 3JIEMEHTBI MOTYT MEPeCeKaThCsl TOJ Pa3TuYHBIMU
yriamu (puc. 10).

C KOMMO3UITMOHHON TOYKHU 3PEHUSI, HHTEPEC MOXKET MPEICTABIIATH MIOCKOCTD,
KOTOpasi M3rubaeTcsi, 3aBOpadyMBacTCs, Bpe3aeTcs cama B ce0s W T.J., U CO3/aeT
ooveM. Jlmst co3manust OoJiee CIOKHONW OOBEeMHOW (POPMBI BO3MOXKHO COUYETAHUE
HECKOJBKHX MEePEKPYICHHBIX TOBEPXHOCTEH, OJTHA M3 KOTOPHIX CTAHOBUTCS TJIABHOM.
LleHTpOM KOMIO3UIIMH, COCTOSILIEN U3 TIIOCKOCTEN, MOXKET CIYKUTh U BHYTPEHHEE
IPOCTPAHCTBO.

Emte Gonee nHTEpECHBIE KOMITO3UIIUN MOKHO CO3/1aTh COYETAHHUEM IIETBHBIX U
MOJIBIX  TUIOCKOCTHBIX ~ JJIEMEHTOB. lIlBeToBoe pemieHne Takol  0OBEMHO-

IPOCTPAHCTBEHHOU (POPMBI MOKET 00OCTPUTH ee BoctpusiTre (puc. 11).
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Puc. 11

CMeniaHHbIe KOMIO3UIMH U3 JTHHEHHBIX M IJIOCKOCTHBIX 3JIEMEHTOB

OObeauHeHNEe JTUHEUHBIX U TJIOCKOCTHBIX AJIEMEHTOB B €IMHYIO KOMITO3UIIUIO
SIBJISICTCS €I1I¢ OJHUM BapHaHTOM pelieHus: 00beMHO# dhopmbl. [Ipumepom coueranus
JMHEMHBIX JJIEMEHTOB C IUIOCKOCTBIO SBJSIETCS MPOEKT NaMSITHHUKA [peThero
MHTepHalMoHana apxurekropa Tartnuna (1920 r.). Ero oOpa3Hoe peunieHue ObLIO
MPEONPEICICHO IKCIIEPUMEHTaMH aBTOpa B 00JacTH aOCTPaKTHOM KOMITO3HMITHH.
bamas TarnmHa crama OJHUM M3 CaMbIX 3HAMEHUTBIX MPOEKTOB XX BEKa U

BOCIIPHHUMAETCSI IO CUX TOP KaK CMMBOJI KOHCTPYKTHBH3MA (puc. 12).
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Puc. 12

OTOT BUJ KOMIIO3UIIMOHHOIO PEIICHHsI OCHOBBIBAETCS HA IJIOCKOCTH, KOTOPAs
JIBUKETCSI B TPOCTPAHCTBE (M3rubaercs, MEpPeKpPyYUBACTCS, CBOPAYMBACTCS B
COUpPAJIEBUIHBIE JIEHTBI W T.J.) W  CKPEIUIAeTCS JIMHEWMHBIM  KapKacoM.
[TpocTpaHCcTBEHHOE NMOCTPOECHUE TAKOW KOHCTPYKIIMM MOJKET IMPEACTaBIATh COOOM
BpPE3aHHbIE JPYr B JIpyra IUIOCKOCTH W JIMHEWHbIE 3eMeHThl. [Ipuyem miockoctu
MOTYT UMETb PA3NUYHYIO KOHPUTYpaLHIO.

Yacto nuHEHHBIE 5JIE€MEHTHl B KOMIO3MIMSX 3TOr0 BUAA MOTYT OBITh
UCTIOJIB30BaHbl KaK KOHCTPYKTUBHBINA Kapkac (puc. 13-14). B atom ciyvae ObiBaet
BBITOIHO HCHOJb30BaTh IBET. Pa3zpaboTka mMakeTra C MOMOIIBIO IIBETa MOXET HE
TOJIBKO TMOJYEPKHYTh 3aMbICell aBTOpa, HO W TMOBJUATH HA BCHO CTPYKTYpPY

KOMITO3UITUOHHOTO PelieHus B 1iesioM (puc. 15-16).
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15

Puc.

16

Puc.



27

IMPOCTBIE OBBEMHBIE ®OPMbI

CnoxHyto 00BEMHO-IIPOCTPAHCTBEHHYIO KOMIIO3UIMIO MOXKHO DPa3feiuTh Ha
OTJENIbHBIE TMPOCTHIE JJIEMEHTHL. OTH JJIEMEHTHI MOTYT OBITh JIMHEHHBIMHU,
IUIOCKOCTHBIMU MJIM 00beMHBIMH. PaccMoTpuM mnpoctbie 00beMHBIE (GopMbl. Mx
[JIABHBIM OTJIMYMEM SIBJIAETCS TO, YTO BCE MX pa3Mepbl (JUIMHA, IIMPUHA U BBICOTA)
npuOIM3UTENBHO paBHBI Jpyr napyry. Jis oObeMHOro Tena BakHa W JApyras
XapaKTEepPUCTHUKA - OUEPTAHNUE TOBEPXHOCTH.

ITo nmpu3HaKy odepTaHusi NOBEPXHOCTH BCE OOBEMHBIE T€JIa MOKHO Pa3/IeIUTh
Ha YEThIPE IPYIIIIbIL:

1. Tena, oOpa3oBaHHbIE MJIOCKOCTSIMU M UMEIOLIUE NEPIEHANKYIISIpHbIE pedpa
(kyOBbl, IpsIMBbIE MTPU3MBI)

2. Tena, 00pa30BaHHbIE HAKJIOHHBIMHU IUIOCKOCTAMHU (MHMpaMUAbl, HAKIOHHBIE
PU3MBI U JIp.)

3. Tena BpaieHnus, 00pa30BaHHbIE KPUBOJMHEWHBIMU MMOBEPXHOCTAMHU (chepa,
KOHYC, IMJIMHAP U Jp.)

4. CnoxHble CTEpeOMETpUYECKUE (QUTYypbl, HUMEIOUIUE MNPSIMOIUHEIHHbBIE U
KPUBOJIMHEHHBIE NMOBEPXHOCTU. V3yueHne 00beMHBIX (POPM HAUMHAETCSI C MPOCTHIX

reOMCTPHUUICCKUX TCJI.

IIpaBuIbHBbIE MHOTOTPAHHUKH (MPU3MbI, THPAMU/IbI)

MHOrorpaHHMKOM  HAa3bIBAETCA T'E€OMETPUYECKOE  TEJIO, OrPaHUYEHHOE
MHOTOTPAHHOW IMTOBEPXHOCTHIO, COCTOSIIIEN M3 IUIOCKUX MHOTOYTOJIbHUKOB. Kaxmas
CTOPOHAa MHOTOYTOJIbHUKA CIIYXUT OJHOBPEMEHHO CTOpOHO#l napyroro. Camu
MHOTOYTOJIbHUKM Ha3bIBAIOTCSI TPaHSIMHU, OOIIME HX CTOPOHBI pedpaMH, TOUYKH
nepeceueHust Tpex 1 Ooliee pedep - BEPIIMHLI MHOTOIPaHHHUKA.

JIns U3roTOBJICHUS] JTHOOOT0 TE€OMETPUUECKOTO Tejla B MakeTe HeoOXOAUMO
BBIUEPTUTh €ro pa3BepTKy. Pa3BepTKON MOBEPXHOCTH TE€OMETPUUYECKOTO TeJia
SBJIIETCS TIIOCKas (Urypa, KOTOpasl MOJydaeTcsl B Pe3ybTaTe COBMEIIECHUS BCEX

IpaHel UM BCEX MOBEPXHOCTEH, OrpaHUYUBAIOIINX TENO, C OJTHOM TIOCKOCTHIO.
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Haunewm ¢ HambGosee xapakTepHoro oobema — kyda uinu rekcasapa. Kyo umeer
12 pé6ep, 8 BepmmH, 6 rpaneii u 4 quaroHanu. JlokazaHo, 4To y KyOa cymecTByeT 11
pa3BépTok (puc. 17). Y kxyba Bce peOpa W TpaHU paBHBI, OOKOBas ITOBEPXHOCTH
COCTOMT M3 YEThIpeX pAaBHBIX KBAJpPAaTOB, OCHOBaHUSA Ky0a SBISIOTCS JBYMs
KBaJpaTaMu, TOXKJECTBEHHbIE KBajapaTtam Oo0KkoBOW moBepxHocTH. I[locTtpoum Ha
JUCTE pa3BepTKy OOKOBOW TIOBEPXHOCTH W TpaHEH OCHOBaHWA. 3aTeM TIO
METaJUIMYECKOU JIMHEWKE cenaeM Haapesbl, BAOJb pebdep kyOa. s Toro yToObI
coOpaTh MOJIYYCHHYIO Pa3BEepPTKY, CKJIEUM rpaHu. Eciu Oymara 10CTaTOYHO TIJIOTHAS,
TO €€ MOXKHO KJICUTh BCTHIK, €CJIM OyMara Msrkas, TO JIydllle CAENaTh KiIamaHbl s
ckiaeuBaHus. Ha pasBepTke y Kaxaoil rpaHu KyOa JieJaloT OTBOPOTHI Kpaes, T.€.
OTKJIAJIBIBAIOT OT KaXJOM CTOPOHBI MOJOCKH IHUPUHOM 3-5 MM. 3areM AEnarT C
HapY>KHON CTOPOHBI HAJApe3bl MAKETHBIM HOXKOM IO JUHUSM cruba pebep. Ilocne
YEero BBIPE3aI0T Pa3BEPTKY BMECTE C OTBOPOTaMU, CTHOAIOT pa3BEPTKY MO pedpam u
HaJ[pe3aHHBIM OTBOPOTaM, CMa3bIBalOT OTruObI KieeM [IBA u mpmwxumaroT ux K
MPOTUBOMNOJIOKEHHBIM TrpaHsM. [Ipu TOCTATOYHOW AKKYpaTHOCTH BBINOJHEHUS U

TOYHOCTH BbIUCPUYHBAHUS PA3BCPTKHU MAKCT MTOJTYYHUTCA KAYCCTBCHHBIM.

10 11

Puc. 7
ITo Tem ke mpaBWiIaM JACNAIOTCS PA3BEPTKU IMPABUIBHBIX NpH3M. bokoBas
MTOBEPXHOCTh JIFOOOW TPaBUIBLHOW TPU3MBI COCTOWT M3 MPSIMOYTOJHLHUKOB, a 00a

OCHOBAHUS MPEJACTABIISAIOT COO0H NMPaBHIIbHBIE MHOTOYTOJbHUKH (pHC. 18).
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Puc. 18

Puc. 19

K mpaBuibHBIM MHOTrOrpaHHUMKaM OTHOCIATCA W nupamuasl. [lupamuaa
HAa3bIBACTCS MPABUIIBHOM, €CJIM B €€ OCHOBAHUH JIS)KUT MPABUILHBIA MHOTOYTOJIBHUK,
a OOKOBBIC TpaHW SBISIOTCS PAaBHOOCAPEHHBIMU TpEyroibHUKaMu. Bwicora

HpaBHHBHOfI IMUpaMuabl IIPOXOJUT UCPE3 HCHTP OCHOBAHUS W MECPICHAUKYJISAPpHA EMY

(puc. 19).
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Tesa Bpamenusi (IMUJIMHAP, KOHYC)

[loBEepXHOCTBIO  BpallEHUs]  Ha3bIBaeTCs  MOBEPXHOCTb, OOpa30BaHHas
BpAIllCHUEM MNPSIMOM WJIM KPUBOM JIMHUM BOKPYI HENOABWKHOM IPSIMOM,
SBJISIIOLLEHCS. OChIO BpallleHUs. TUIl MOBEPXHOCTH HANPSAMYIO 3aBUCUT OT (OPMBI

oOpa3yrole U ee MoJIOKEHUSI OTHOCUTEIBHO OCH BpallleHUsI.

Puc. 20

Haunbonee mnpocThiM TenoMm BpallleHUs sBIseTcd UWIMHApP. Pa3sBeprka
HUJIMHAPA COCTOUT U3 JIBYX OCHOBaHUU B (hopme KpYyroB (BEpXHEro U HUKHEro) U
OoKOBOW TOBEepXHOCTH B ¢opme mnpsmoyronbHuka (puc. 20). Bwicora 60k0oBOM
MOBEPXHOCTU paBHA BBHICOTE LMJIMHAPA, a MIUPUHA - JUIMHE OKPY>KHOCTH OCHOBAHMSI.
MosHO paccuMTaTh BCe MapaMmeTpbl HWIMHIApa. UTOOBI MpuaaTh MPsIMOYTOJIbHHUKY
KPUBOJIMHEHHYIO (DOpMY, HYKHO BEPTHUKAJIBHO HAApE3aTh MOBEPXHOCTh OOKOBOMU

pa3BepTKHU yepe3 3-5 MM ¢ HapyKHOU CTOPOHBI.
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OcHoBaHUs B pa3BepTKe HEOOXOAUMO JOMOJHUTH MOHTAXKHBIMU 3JI€MEHTaMHU.
st aToro Ha O0OMX Kpyrax OCHOBaHHS TpeOyeTcs MOCTPOUTh OTBOPOTHI B BUJE
TPEYTOJbHUKOB, HAJIPE3aTh UX C HAPYKHON CTOPOHBI U 3aTHYTh.

[TonyunB Bce 3JIEMEHTHI Pa3BEPTKH LHWIMHIPA, MOXXHO MPUCTYNATh K €ro
ckiienBaHnoo. CHauana CKJIEHBAIOT OOKOBYIO MOBEPXHOCTD, a 3aTEM MPHUKICUBAIOT K
HEW OCHOBAHMSI.

Konyc Takxke sBisieTcsl MpOCTBIM TEIOM BpallleHHs. B OoCHOBaHWM KOHYcCa
JEeXKUT Kpyr. BokoBasi MOBEPXHOCTh KOHYCa Ha pa3BepTKE MPEACTaBIsACT COO00it
KPYTOBOM CEKTOp, PaJiuyC KOTOPOTO pPaBEH JJMHE oOpasyromiei. s moctpoeHus
pPa3BepTKU KOHyca IpaUUecKuM CrocoOOM pas/ieuM IIOCKOCTh OCHOBaHMS Ha 12
(16, 24 w T.1.) 4YacTell W OTJIOKMM H3MepHTeleM 12 Takux dYacTed Ha JJIMHE
OKPY>KHOCTH, TPOBEJICHHON paJnycoM, paBHBIM JUIMHE oOpa3zyiomiei. To4YHOCTh
MOCTPOCHUSI OOKOBOM pa3BEPTKU KOHYCA YBEIMYUBACTCS C YBEJIMUYEHUEM KOJMYECTBA
yacTeil, Ha Kotopble pa3outr kpyr. [locie »Toro cremyer Haape3arb OOKOBYIO
MOBEPXHOCTh KOHyca uepe3 3-5 MM CHapyXH, BAOJIL oOpasyromen. Jlis
M3TOTOBJICHUSI MakeTa KOHyca, KaK W JJis UWIMHIpPA, HEOOXOJWMO Yy OCHOBAaHUM
c/ieNlaTh MOHTaXHbIE OTBOPOTHI. C MX MOMOIIBIO MOKHO OYAET CKJIEUTh OCHOBAHUS C
O0KOBOM MOBEPXHOCTHIO. KauecTBO MakeTa OyJ1eT 3aBUCETh OT TOYHOCTHU MTOCTPOEHUS
pa3BEepPTKH.

B makeTnpoBaHMM 4YaCcTO HUCIOJB3YIOT yCeYeHHbIe 00BheMHBIE (opmbl. Eciu
MJIOCKOCTH OCHOBAHUSI MapaJijIe/IbHbI CEKYIIEH MIOCKOCTH, TO B CEUCHHUH MOTy4YaeTCs
Kpyr. B cnydasx, korma cekymas IUIOCKOCTh HampaBiieHa moj yriiom 90° k
MJIOCKOCTA OCHOBAHMS U MPOXOJUT YEPE3 OCh BPAILCHUS LUIUHpA UM KOHYCa, TO
MOJIy4aeTcsi, COOTBETCTBEHHO, MPSIMOYTOJBHUK M TPEYTrOJbHUK. ECIM MIOCKOCTH
CEUEHUE HalpaBlieHa TMOJ MPOU3BOJIBHBIM YIJIOM, TO CEUYEHHE [WIMHIApA
MPEACTaBIISIET COOOM AIIIUIIC UITH €0 YacTh, a CEYEHUE KOHYca - runepOoy.

Mopenu reoMeTpuYecKd NMPaBHJILHBIX TeJI BpamieHusi (1ap)

[ToBepXHOCTH HEKOTOPHIX TEOMETPUYECKUX TeJl KPUBOJUHEHHON (HOpMBI
HEJb3sl Pa3BEpHYTh B OJHY IUIOCKOCTh, Hampumep, map. [as pa3BepTKU Takux

MOBEPXHOCTEH HCMONB3YIOT CIOCOOBI MPUOMMKEHHONW Ppa3BEPTKH, TaK Kak 3TU
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dbopMbl HE MOANIAIOTCS OYKBaJIbHOMY MX BOCHPOM3BEACHHUIO M3 OyMard M KapTOHa

(puc. 21).

Puc. 21

JIJIsi M3rOTOBJIGHUS MOJENHW Ilapa HUCIOJIB3YeTCsl CIOCO0 pacceueHus: ero
B3aUMHO TNEPICHAUKYJIAPHBIMU CEKYIIMMU IUIOCKOCTAMHU. CeKylue IUIOCKOCTH
MPEACTABISIOT CO0OM Kpyru pasHoro auametpa. JJjisi coeqMHeHUs] KPYyroB B €IUHYIO
MOJIE/Tb B KaXKJIOM M3 HUX JICJIAIOTCA HaApe3bl. Yem OMrKe MI0CKOCTH PaCTON0KEHBI
M0 OTHOIIEHUIO JAPYT K JAPYTy, TeM OO0JbIlle MOJETb 3PUTEIHLHO MPUOIIKACTCA K
HaTypadbHOMY H300paxeHuto mapa. Jas Toro, 4YTroObl paccuuTaTh pa3Mepsl
IJIOCKOCTEW M WX HAJApPEe3bl, HY>KHO BBIYEPTUTHh MPOCKIHMMU IIapa C CEKYIIUMU
IJIOCKOCTSIMU. [leprneHauKyIsipHble IIJIOCKOCTH BCTABISIIOTCS APYT B Apyra 4depes
Hagpesbl. Jlns dukcanuu COeIUMHEHUN BO3MOXKHO MCIOJIb30BaTh MUHHUMAIBHOE
KOJIMYECTBO Kjed. Kpyrum Cexkylux MIOCKOCTEW BBIPE3AIOTCA IUPKYJIbHBIM HOKOM

HNJIW HOXHHUIAMMH.
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Moaenu c10KHBIX TeJI BpalleHust

B nuzaitHe W apXHTEKType 4YacTO BCTPEYAIOTCS CIIOKHBIC Tella BpaIlCHHUS,
KOTOpbIE TPYOHO BBIMOJHUTE B MakeTre. OOBYHO UCIHOJB3YIOTCS MOJICIH,
UMUTHPYIOIIHE peanbHble ¢opmbl. Kak U B ciiydae ¢ mapom, MOXHO HCITOJIb30BaTh
MOJICNIA, BBIMOJHEHHBIE METOJOM CEKyImuX IutockocTteld. C TOpPH30HTAIBHBIMU
CCUYCHHSIMU TPYJAHOCTEH HE BO3SHHUKAET, MOCKOJBKY OHH MPEICTABIIIOT COOOU KPYTH.
JlJis TIOCTpOSHUSI BEPTUKAIBHBIX CEYCHHM TPEOyeTCs YMEHHUE CTPOUTH COTPSIKCHHS.
ComnpspkeHHEM Ha3bIBACTCS IUIABHBIN MTEPEX0]] OT MPSIMON JTUHUU K IyT€ OKPYKHOCTH
U OT JYTd OJIHOM OKPYXXHOCTH K JIyre JIpYyroil OkpyXHOCTU. bosiee moapoOHO ¢
MOCTPOEHUEM COIPSKEHUN MOXKHO IMO3HAKOMHUTBCS B CICIUAIBHON JIUTEpAType IO
YEPUCHUIO.

Paccmotpum nBa mpuMepa Mojelied, BBIIIOJHEHHBIX CIIOCO0aMM CEeKYIIHMX
IIJIOCKOCTEN.

B mepBoM BapmanTe Mojenh (GOPMUPYETCS W3 paauaIbHO PACIOJIOKCHHBIX
IJIOCKOCTEH, TOBTOpsAOMMX abpuc ¢opmbl. AbOpuc GopMbl UMEET CIIO0KHOE
OUYepTaHUE M BBIUCPUYHMBACTCS C MCIOJB30BAaHUEM PA3JTMYHOTO POJIa COMPSIKCHUM.
st Toro, 4toObl clenaTh MakeT, CIEAyeT CHadajla BbIYEPTUTh BEPTHKAILHOE
ceueHre (UTYpHI, 3aTeM CHAeNIaTh HaApe3bl 10 OCH BPAIECHUS CHU3Y WJIH CBEPXY,
MIOCIIE YeTO0 MOKHO coOpaTh MOJielb. 3aQUKCUPOBATh MECTa COSUHEHHMS TNTIOCKOCTEH

MOYKHO C TIOMOIIbIO Kites (puc. 22).
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Puc. 22

Bo BTOpOM BapuanTe Mojziesib (GOPMUPYETCS] TOPU3OHTATBHBIMU TJIOCKOCTSIMHU
CEUCHMM, HAHM3aHHBIX HA BEPTUKAIBHBIA CTEpKEeHb. Jlng »3Toro cHavana
BBIKJICBACTCS CTEPKEHb B BUJE JJIMHHOTO IUIMHAPA HEOOJIBIIOTO JUaMeTpa. 3aTeM
Ha HETr0 «HACAKUBAKOTCS» TUIOCKOCTH ceueHUs (puc. 23-24).

[oBopst o Temax BpallleHUs, HENb3sS HE OTMETUTh M JPYroro crocooda
MOJICITUPOBAHUS - YWICHCHUEM MHOTOTPAHHHMKA HAa MEJIKHE YacTH, B pe3yJIbTaTe uero
pebpa MHOTOTpaHHUKA «CTUPAIOTCSA», TPAHU HCUYE3al0T, ¥ MOBEPXHOCTH TOIYyYarOT
KpUBOJIMHENHOE ouepTanue. CreayeT MOHUMAaTh, YTO MPOIECC CO3JaHUsl TaKOU
burypsl J0CTaTOYHO TPYAOEMOK U TpeOyeT HaJIWuMus XOpOIIero OImbiTa B

MAaKCTUPOBAHNH.



35

Puc. 23

Puc. 24



36

Coenunenne 00LeM0OB

OO0BEeMHYI0 KOMITO3UIIMIO MOKHO CO37aTh ITyTeM COCJIMHEHHUS IPOCTHIX
FEOMETPUYECKUX TENl B OJMH O0BEM WJIM MyTEM BPE3KH OJHOTO Teja B Apyroe (puc.
25-27).

[Ipy W3roTOBIEHMHM KOMIIO3UIIMI, B KOTOPBIX OJHHM T€OMETPUUYECKHE Tena
BPE3aIOTCS B JPyTHE, HEOOXOUMa CTaIusl CKU3HON pa3BepTKH (OPMBI. DCKU3HBIN
BapUaHT CKJICMBAlOT M Ha HEM TMPOBEPAIOT MPaBWIBHOCTh  COEIUHCHUS
reoMeTpudeckux (HopM B CIOXKHBI 00BeM (BBIHOC W TIyOWHY BpE30K, OOIIHe
mapaMeTpbl KOMIIO3WIIMOHHOTO perieHus). YeMm OoJbplee KOIUYECTBO (GopMm
Bpe3aeTcs APYT B Jpyra, TEM TIATeJbHEE CIeyeT JesiaTh UX pa3BepTku. HeOpexHo
BBITIOJTHEHHBIE MECTa COCIUHEHUSI OOBEMOB IMPU MOHTaXE MOTYT JAe(OPMHUPOBATH

BCIO (hopMy.

Puc. 25

YroObl MNpPaBWIBHO BBIYEPTUTH PA3BEPTKYy YHCTOBOIO MakeTa, HaJIo Ha
ACKU3HOM BAapUAHTE OMNPEAEIUTh JUHUM Bpe30K. CliokKHbIE 00BEKTHl MOHTUPYIOTCS
U3 HECKOJIbKUX OTACNbHBIX pa3BepToK. Jlydmmii crnoco® ckiIeuBaHUS B MeCTax
BpPE30K - «BCTBHIK». [IpsAMoiiMHENHBIE pa3pe3bl BBITOIHAIOTCS HOXKOM IO JIMHEHKE,

KPUBOJIMHENHBIE - IO JIeKaly Wid OT pyku. IIpu Bpe3kax 3JeMEHTOB JpYr B JApyra
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CJIelyeT YUYUTHIBaTh TOJIIMHY Marepuana (Oymaru Wiaud KapToHa), mpope3as B HHUX

H€O6XO,ZIPIMI)IC I1a3bl 1JIs1 BCTaBJISICMBIX IIOCKOCTEH.

Butiozia cryzeut rp, K621 Maxaposa 1.
Tpeaouwarean. [Heron A5,

Puc. 26

Bpesku Ten npyr B Ipyra MOKHO A€JaTh MO/ JIIOOBIMU YIJIaMU, B 3aBUCUMOCTHU
OT TMOCTaBJIIEHHOM 3amauu. Hampumep, s BBIKJIEHBaHUS HENOJHOIO  WJIU
IyCTOTEJIOT0 00BbEMA CHayala BBIYEPUYMBAECTCS pa3BEPTKA, a IOTOM coOupaercs
o0beM. IlycroTenbie 00bEMBbI U UX PA3BEPTKU MOTYT OBITh MPEICTABIEHBI CaMbIMU
pa3zHooOpa3HbIMU TpuMepamu. llpu MpOEeKTHpPOBaHUM CIOXKHBIX (POPM BO3MOMKHO
OJIHOBPEMEHHO MCIOJb30BaTh TIOJHbIE M HEMOJHbIE Tena. YacTo B MakeTax
KeJaTeleH TI0Ka3 BHYTPEHHEH CTPYKTypbl OOBEKTa, KOTOpas MOXET ObITh

Mpe/IcTaBlIeHa 00beMHBIMU (DOpMaMU Pa3IMIHOTO BHIA.
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Puc. 27

Pa3padorka 00beMHOM (pOPMBI

Jlia mnactudyeckol pa3paboTKu O0OBEMOB MOYKHO MCIIOJIB30BATh Pa3iIMyHbIC
KOMIIO3ULIMOHHBIE INPUEMBI, HAIPUMEP, METPOPUTMUYECKUE WICHEHUs U LBET. B
HEKOTOPBIX CIIy4yasix IMOBEPXHOCTU OO0BEMHON (OpPMBI MOTYT OBITH YCIIOXHEHBI
IIPUMEHEHUEM  JIONOJHUTEIBHBIX  IIOBEPXHOCTEHM  PA3NM4YHOM  KPHUBH3HBIL:
cepruvecKux, TBOSKOBBIMYKIIBIX U T.1. (puc. 28-32).

PaccMoTpuM  BapuaHT MJIACTUYECKON pa3pabOTKUM MOBEPXHOCTEH KyOOB,
napaieIenuneI0B U IPU3M TIPH MTOMOIIM HAJCEYeK, Mpope3el u oTrudoB. JlaHHbIH
croco0 TO3BOJIIET CO3/IaTh PA3IUYHBIN penbed MOBEPXHOCTEH - OT ciaboro o
riyookoro. O6pazoBaBIIUIiCS MPSAMON Yyrojl MOKHO OTrHOaTh BBEpX WU BHU3. Jlis

(duKkcaluy NOJyUYEHHBIX YICHEHUN CIeIyeT MOAKIEUTh MOJ0CKY OyMard.
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Puc. 28

Puc. 29
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30

Puc.

Puc. 31
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Crnenyroluii BapuaHT IUIACTUYECKOM pa3pabOTKu KyOa - C HUCIIOJIIb30BAHHEM
METPOPUTMUYECKUX UIeHEHHH. Takoe IUIaCTUYECKOE pEIIeHHEe MOXET OBITh
BBITIOJITHEGHO C TIOMOIIBIO TOJBKO CTrUOOB, 0€3 mocienyronei ux ¢GUKCarum.
JloronHUTENbHBIE WIEHEHUs TpaHe u pedep naroT Oojee HMHTEHCHUBHYIO MX
IUIACTUKY U CBETOTEHEBYIO rpaaauuio. [I[puMeHeHne 1BeTa ¢ BHYTPEHHEW CTOPOHBI
00beMa MOXKET MOJHOCTHIO U3MEHUTH BIIEYATICHHE OT (POPMBI.

ITonble TEOMETPUUECKUE TEJIa MOTYT MMETh BHYTPEHHIOK CTPYKTYpPY B BHUJE
IUIOCKOCTEH  pa3IMYHBIX  OYEpPTaHUM  (MPSIMOJUHEHHBIX,  KPHBOJIHHEHHBIX,

CIUPAJICBUIHBIX U T.1.).

Puc. 32
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4 TlepeyeHb OCHOBHOI U JIONOJTHUTEILHOI YUeOHOI JIUTEpaTyphbl

OcHoBHas uTEpaTypa

1. TIpoextupoBanue B rpaduueckoM au3aitHe: yueOHuUK ais By30B / C.A. Bacun [u np.]; mox
pen. C.A. Bacuna. - M.: Mammnoctpoenune-1, 2007.— 320 c.

2. T'memuu ILII. Ucrtopus uckycctB. XXuBomnuch. Ckynbnrypa. Apxurekrypa: CoBpeMeHHas
Bepcus. - M.: Dkemo, 2007. — 848 c.

3. IlpoexTupoBanue M MOAEIHPOBAHME NMPOMBIIUICHHBIX u3aenuii: Yuebd. mis By3oB / C.A.
Bacun, A.1O. Tamamyxk, B.I'. bangopun, FO.A. I'pabosenko, JI.A. Mopo3zoBa, B.A. Penpko;
[Tox pen. C.A. Bacuna, A.1O. Tanamyka. - M.: MammaocTpoenue-1, 2004 - 692 c., w.

4, Yecrur B.b. Komnosumms B gusaiiHe. MeTOAMYECKHE OCHOBBI  KOMIIO3UIIMOHHO-
XYJI0’KECTBEHHOTO (OpMOOOpPa30BaHUS B JIU3AMHEPCKOM TBOpHYECTBE: y4eO. mocobwe it
By30B / B.b. YctuH. - 2-e uza., yroun. u nom. - M.: ACT: Actpens, 2008. - 240 c., u.

JlonosiHUTeIbHAS JIUTEPaTypa

1. Ilenarorndyeckoe MacTepcTBO: MPOOJIEMBl, NOUCKU, pEIIEHUs: COOPHUK MaTepualloB
npenogaBaresieil M acnupaHToB TyJabCKOTO TIOCYJapCTBEHHOTO YHUBEPCHUTETA, MOIYUYUBIIMX
murioM "TIpenonaBarens Boiciiei mikosbl" / Tyal'V. - Tyna., Tymna, 2007. - Beimn.3. — 156 c.

2. UckycctBo Poccum 2005: YKupommch. Ckynbntypa. ['paduka. MoHyMEHTaIBHO-
JIEKOpaTUBHOE MCKYCCTBO. JlekopaTHBHO-IpuKiIagHoe HcKyccTBO. MHcrammsanuu. OOBEKTHI.
[Tpoekthl. Xynoxuauku. ["anepen. Konrtakrtel. Llensr / pen. coBer: AdanacseB M. H. [u ap.]. - M.:
CkanPyc, 2005. — 555 c., n.

3. Jlanr M. Ckynsnrypa: JIns HAUMHAIOMEX M CTYIGHTOB XYyJIOKECTBEHHBIX BY30B: C
UHCTPYKLIMAMHU [0 MO3TAllHOMY OCBOEHHIO Marepuana: OT OechopMeHHOro Kycka TJIMHBI 0
roToBoii ckyiIbnTyphl / M. Jlanr. - M.: Bremcurma: ACT, 2000. — 79 c., .

4. AzapoB A.A. Pyccko-aHIVIMHCKUN SHUIMKIIONEAMYECKHH CIOBaph HCKYCCTB U
XyZoxecTBeHHBIX pemecen: B 2 T. T.2 / A.A. Azapos. - M.: ®nunra: Hayka, 2005. — 800 c.

5. Jlu H.I. OcHOBBl y4eOHOrOo aKaJeMHUYEeCKOro pHCYHKa: Y4YeOHUK s BY30B. -
M.: Dkemo, 2004. — 480 c.

7. MunepsuH I'.b. [lu3aiin apxutekTypHOil cpensl: [ YuebHuk s By3oB] / I'. b. MunepBun
[u 1p]. - M.: Apxurekrypa-C, 2005. — 504 c., n.


http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=6068&TERM=%D0%A3%D1%81%D1%82%D0%B8%D0%BD,%20%D0%92.%20%D0%91.%5B1,1004,4,101%5D&LANG=rus
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