OHTeNbCCKUN TEXHOIOTHYECKUN HHCTUTYT ((puinan) ¢peaepaabHOro rocy1apcTBEHHOTO
O10/KETHOTO 00Pa30BATEIILHOTO YUPEKACHUS
BBICIIIEr0 00pa30BaHUs
«CapaTOBCKUI TOCYAapCTBEHHBI TEXHUUECKUN YHUBEPCUTET UMEHH
I'arapuna FO.A.»

AKCOHOMeTpI/I‘IECKHe IIPOCKINHA

Meroanueckue yka3aHus
K MPAKTHYECKUM 3aHATUSIM 110 «HXEeHEpHO! 1 KOMITBIOTEPHOH Tpaduke
JUISl CTYIEHTOB HaIIPaBIICHUU

09.03.01 «MuadopmaTrka U BEIYUCTUTEIbHAS TEXHUKA)
09.03.04 «IIporpamMmmHasi HUHKEHEPUS»
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MaIIMHOCTPOUTEIBHBIX MPOU3BOICTBY
18.03.01 «XumMuyeckasi TEXHOJIOT U
23.03.01 «Hedrerazosoe aeno»
29.03.05 «KoHcTpynpoBaHue U3 JIETKON MTPOMBIIIITIEHHOCTH

OYHOM U 3a04HOU POpMBI 00yUEHHS

Jureqanc 2025



BBenenue

KommuiekcHble 4epTexHu OTIMYaloTCa OOJIbLION TOYHOCTHIO B Iepeaaye
dopMbl TpenMera, YAOOHBI NS M3MEPEHUS M PEIICHUA Pa3IUYHBIX
reoMeTpuyeckux 3anad. OaHako OHM MMEIOT CYIIECTBEHHBIM HEIOCTAaTOK,
3aKJIIOYAIONIUICA B OTCYTCTBHM HAIVIIAHOCTH, IIOATOMY IO OTHAEJIBHBIM
IPOEKLHUAM MPUXOAUTCS MBICIIEHHO MPEICTaBIATh PopMy MpeIMeTa.

Bo mMHOruX city4asx npu BBIITOJIHEHUN TEXHUUYECKUX YEPTEIKEN OKA3bIBACTCS
HEO0OXOAMMBIM, HApSAY C U300paKeHHEM MPEIMETOB B CUCTEME OPTOTOHAJIBHBIX
NPOEKIMH, MMETh H300pakeHus Oosee HarysaHble. JIJIsi MOCTpOEHUs TaKuX
M300paKEHUI MPUMEHSIOTCS TPOEKIIMH, HA3bIBAEMbIE AKCOHOMETPUUYECKUMH.

HarnsaupiMu  M300pakeHUSIMH ~ CONIPOBOXKAAIOTCA  UEPTEXH  U3JEIHMA,
OTHPABIIAEMBIX HA JKCIIOPT, MPOEKTHI Ta30BbIX CETEH, CUCTEM TPYyOONpPOBOIOB
XUMHAYECKUX NPEANPUITUHN, YEPTEKHU KOHCTPYKUUN 3aHUM U UX DIIEMEHTOB U
T.J.

B HacTosmmx METOAMYECKUX YKA3aHUSIX MPUBEIAEHBI OCHOBHBIC ITOHATHS
AKCOHOMETPUUYECKOTO METOJAa MOCTPOEHHUs NPOEKLHH, KPAaTKO IPEICTABICHBI
CTAHJAPTHBIE  NPSIMOYTOJBHBIE W KOCOYIOJIBHBIE  aKCOHOMETPUYECKHE
IPOEKIINHU, PACCMOTPEH MOPSAAO0K BbIOOpA THUIIA TPOEKLIUU U €€ TIOCTPOCHHUS.

Oo01ue cBeIeHUud

AKCOHOMETPUYECKON HA3bIBACTCS MPOECKIINS, MOJTYYEHHAS MPOCIIUPOBAHUEM
3aJJaHHOTO TIPEIMETAa BMECTE C KOOPAMHATHOM CHUCTEMOW, K KOTOPOW OH

OTHCCCH, IIapalICIIbBHBIM ITYYKOM Hy‘leﬁ Ha HCKOTOPYIO IINIOCKOCTDb H .

(AkcoHoMeTpusi MOXeT OBbITh TakXke MeHTpaibHO#). ClenoBaTenabHO,
aKCOHOMETpHUYECKAsl MPOEKIIUS €CTh MPOEKIUS TOIBKO Ha OJIHY IUIOCKOCTh, a HE
Ha JBe U 0oJiee, KaKk B CUCTEME OPTOrOHAJIbHBIX MPOEKIIUMA.

CxeMa MpoenupoOBaHus TOUKH A Ha HEKOTOPYIO IIOCKOCTh I1 , IPUHATYO
32 IJIOCKOCTh aKCOHOMETPUYECKHUX ITPOCKLIMM, HA3bIBAEMYIO TaK)KE KAPTHUHHOU
IJIOCKOCTHIO, TTOKa3aHa Ha puc.l.

Hpsmeie OX,0Y,0Z - ocn HaTypansHOil cHCTEMBI KOOP/IWHAT.

Mpsmie O X ,0Y ,O Z — ux npoexiuy Ha MWIOCKOCTb I1 , HA3bIBacMEbIe
aKCOHOMETPUUCCKUMH OCSMH.
€,,€,,8,— orpeskn Ha ocax X,Y,Z, npuHEMaeMble 3a EIMHHILY WIH
HaTypaJIbHbIE MAacCIITaObI.

OTtpe3ku e, ,e'y €' ma AKCOHOMETPHUYECKHUX OCSX IMPEACTaBISIOT COOOH

AKCOHOMCTPHUYICCKUC IMPOCKIINN HaTypaJbHbIX MacimTaboB 501041
AKCOHOMCTPHUUYCCKHC MacIITa0bl.



O — Ha4aJI0 aKCOHOMCTPHUUICCKUX OCCI)'I;
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Puc. 1

A ~dKCOHOMCTPHUUICCKAA ITPOCKINA TOYKHU A,

A,— propuumas mnpoekumus Toukn A (aKCOHOMETpHUECKas MPOEKIHS
OpTOroHansHoOM mpoekuun Ay).

Tak Kak ©IpM NapaUIedbHOM IPOELUPOBAHUM IaPAILIEIbHBIE PSAMBIE
npoerupytotest napantensasmvm, 1o A Ay || Z,AA, || Y .

ITonoxeHne TOUYKM B MPOCTPAHCTBE B aKCOHOMETPUUECKON CUCTEME BIIOJIHE
ONPENEIISIETCS €€ AKCOHOMETPUYECKON Y OTHOU U3 BTOPUYHBIX MTPOEKIIUH.

JleiicTBUTENBHO, NMEsl Ha yepTexe (puc.l) npoekuuu Au Al , IpoBest U3 A

IpAMYIO AlAX ” Y A0 II€PeCCUCHU C OCBIO X B TOUKEC Ax , HOJIYUYHUM:
AA, =Y AO =X, AA, =2Z,
Tak kak INIOCKOCTH AKCOHOMCTPHUUCCKUX HpOGKHI/Iﬁ HC IIapaljyicjibHa HH

OJIHOM M3 KOOPAMHATHHIX IIOCKOCTEH, TO MoOble OTPEe3KH, PACTIONOKEHHbIE B
!
IIPOCTPAHCTBE MapamienbHo ocaM X, Y, Z, mpoenupytorcs Ha miockocts 117 ¢

1 e' 1
e_x vy &,
HeKOTOpBIM NCKAXKCHHUCM. OTHOH_IeHI/Iﬂ ) ,
e, e, ' e
y z
ITOKA3bIBAKOIIINC 3dBUCHUMOCTb AKCOHOMCTPHUUCCKHUX MaCHITa6OB oT

HaTypaJIbHbIX, Ha3bIBAIOTCA KOC—)(I)(bI/IHI/ICHTaMI/I HCKaXXCHUA 110



aKCOHOMETpHYecKUM ocsiM. KoapduiueHTsl HCKaKEHUs MOKa3bIBAIOT, Kak
U3MEHSAIOTCA KOOPAMHATBI TOYKM IIPU NPOCHUPOBAHMU €€ Ha ILIOCKOCTH

aKCOHOMETPHYECKHX TpoeKIHii. Ecim ux 0603HaunTh PX’ PY’ PZ , TO

e' e, e
Py = e, Py

Py= e,

Koopaunara Za Touku A (puc.l) B HATypaibHOM CHUCTEME KOOPAMHAT

AA

ONPENENACTCA OTHOUICHHEM o u npu €,=1 Oymer pasna AA&
z
AKCOHOMETpHUYECKass KOOpAMHATa Z A paBHa e' . Ilpu napamnensHOM
z

NpoCHUPOBAHMH OTHOIICHHUC OTPC3KOB IApaJUICIIBHBIX IIPAMBIX OCTAaCTCA

HCHU3MCHHBIM, II0O3TOMY
— =

NS ),

NI ZA = Z A ; B IaHHOM CJIy4a€ KOOPAHMHATHI BBIPAKAKOTCA HE B CIMHUIIAX

JUIMHBI, & OTHOCHUTENBHBIX €IUHUIIAX. TO €CTh B OTHOCHUTEIBHBIX €IMHHUIIAX
AKCOHOMETPUUYECKHE KOOPANUHATHI TOUEK PABHBI €€ HATypaJIbHBIM KOOPJIMHATAM.

Ecan HEoOXoauMo omnpenesiuTh 3HaY€HUE aKCOHOMETPUYECKUX KOOPAUHAT
TOYKHU, TO U3 BeIpaxkeHus (1) Haxoaum:

 AAe:
AT T AR

TO €CTh aKCOHOMETPUUECKHE KOOPAMHATHI PaBHBI HATYPaJbHBIM, YMHOXKECHHBIM
Ha KO3(PUIIMEHT UCKAKEHUSI.

Hanpumep, mnokazarenu HMCKaXeHUsS PaBHbI PX: 0,94; PY: 0,47; PZ:

=0,94. D10 3HAUYUT, €C/IM TOYKa A B HaTypaJbHOH CHCTEME UMEET KOOPIUHATHI
X, VY, Z, npeanonoxuM, paBHeiMu 100 MM Kaxkaas, TO aKCOHOMETPUYECKHUE

KOOpPAMHATHI 3TOM TOYKU OYIyT: X =P, - X= 0.94 -100=94 mwm; Y =P, Y=
0,47- 100= 47 mm; Z =P, -Z=0.94 -100= 94 mm.

Kaaccudguxanusi akCOHOMETPUYECKUX NPOEKIMIT

B 3aBucuMoCTH OT HalpaBiI€HUS MPOECLHUPYIOINX JTy4Yeld O OTHOLIEHUIO K
IUVIOCKOCTH aKCOHOMETPHUYECKMX MPOCKLIMM, TOCIEHHUE pPa3leisaoTcss Ha



IIPSAMOYTOJIBHBIE, KOTAa NPOCUMPYIOIHKE JIyYU NEPIEHAMKYISPHBI K INIOCKOCTH

HpOCKHI/Iﬁ H , 1 KOCOYT'OJIbHBIC - B OCTAJIBHBIX ClIy4dasX.
B 3aBucuMocTH OT TIOKa3aTelied MCKaXKCHMS AKCOHOMCTPHUUCCKHUC
IMPOCKIUHU ACIATCA Ha N3OMCTPUUCCKUC, Y KOTOPBIX ITOKA3aTCIIN UCKAKCHUA 110

BCEM TPEM OCSAM paBHBI: Py= Py: P;; nmuMeTpuyeckue, y KOTOPBIX MOKa3aTeau

MCK&KEHWs OJIMHAKOBBI JIMIIL MO 1JBYM ocam, Hampumep, Py= P;=Py;

TPUMETPUYECKHE, Y KOTOPBHIX BCE TPHU IIOKA3aTels MCKAKEHHs pasHble. Py

;éPZ * Py

B TexHMYEeCKOM 4YepyYEeHUH W3 MHOKECTBA aKCOHOMETPUYECKUX MPOCKIUI
cragaaptusupoBado 1o 'OCT 2.317 — 69 nBa Bua NpsIMOYTOJIbHBIX NPOEKIIHIA
(M30MeTpHs U AUMETPUS) U TPU BHUJIa KOCOYTOJbHBIX ((pOHTaNIbHAS U30METPHS,
(bpoHTaNbHAS TUMETPHUS U TOPU3OHTATbHAS U30METPHS).

KocoyroibHble akCOHOMeTPpUYECKHE MPOEKINH

AKCOHOMETpPUYECKHE H300paKeHHUsI JIOJDKHBI OTBEYaTh TpeOOBaHUSAM
HarJISIAHOCTH, MPOCTOTHI MOCTPOCHUS, YA000U3MEepUMOCTU. JIByM MOCIEIHUM
OTBEYAET TAKOE PACIOJIOKEHHUE HATYPAIBbHBIX OCEM OTHOCUTEIBHO IUIOCKOCTH
MPOEKIMA, MPU KOTOPOM [JIBE OCH TNapauieIbHbl ATOM IIJIOCKOCTH WU
COBNAAAIOT C Hell. B Takom ciydyae JOBEe aKCOHOMETPUUECKHME OCH OyayT
B3aMMHO TICPIEHANKYJSIPHBI, a TIOKa3aTelu HCKaXXeHWs 1o HuM paBHbl 1,0
HE3aBUCHUMO OT HAmpaBJICHUs NPOoeuMpoBaHusA. HampasieHne npoenupoBaHHs
BBIOMPAIOT YacTO TaK, YTOOBI TPEThsl aKCOHOMETPHUUYECKAsi OCh PACIOJIOKHIIACH
0 OMCCEKTPHUCE MPSMOTO YIJIa MEXAY ABYMs APYTHMHU OCSIMHU C MOKa3aTeIeM

vcKaxenus, pasabM 1,0 npu @ = 459 u 0,5 npu @ = 64° (puc. 2,3).

X=X /7

Puc. 2 Puc. 3



AKCOHOMETpUYECKHE MPOEKIIUN HA3bIBAIOTCS (PPOHTAIBHBIMU, €ClId Ocu X

U 7 TmapaieiabHbl BEPTUKAIBHOW IIIOCKOCTH Hl(pI/IC. 2). Torna X7
Px=Pz=1, a P=1 y ¢ponransroii msomerpun u Py=0,5 'y ¢ponTansHoii
mumetpun (I'OCT 2.317-69).

Ecin ocu X 1 Z pacnonoxuts napamtensto miockoct L1 | sanumarommeit

ropusoHTansHoe nonoxenue (puc. 3), To momyuum X LY | Py= Py=Pz=1

0 . .
npu® =43" . Dra npoexius Ha3bIBaeTCA rOpHU3OHTAIBHON M3oMerpueil (TOCT

2.317-69).
Ha puc. 4, 5 u 6 gaHo pacnosioxKeHue 0cei KOCOYTOJIbHBIX MTPOCKIIUA.
Puc. 4 - ¢ponranpHas aumerpusi, puc. S5 - (QpOHTAIbHAS H3OMETPUSL.

JlomyckaeTcsi MPUMEHATh (PPOHTAIBHYIO JTUMETPUUYECKYI0 U HM30METPUUYECKYIO
MPOEKIKH ¢ yrioM Hakitona ock Y K ropusontambroil mann 30° u 60°,

OKpy>KHOCTH,  PacHoOJIOKEHHbIE B IUIOCKOCTSIX,  HapajuleNIbHBIX
TOPU30HTAILHOM U MPO(UIBHOW IJIOCKOCTSAM MPOEKLUUN, MPOCHUPYIOTCS
amuncamMu. Pasmepsl G0JbIION U Malol OCH M PAcloNokKeHHe OOJBbIION OCH
AJUIMIICA TIOKA3aH Ha puc. 4 u 5.

Ha puc. 6 nmnpuBeneHbl [naHHbIE, HEOOXOAUMBIE JUISI MOCTPOCHUS
TOPU30HTAIBHON N30METPUUECKOU MPOCKLIMH.




Puc. 7
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Puc. 8 Puc. 9

[IpsiMOyTroJibHbIE AKCOHOMETPHYECKHE MPOEKINU

Bce Tpu KOOPANMHATHBIC ocHu JOJIDKHBI IEPECCKaATh IIJTIOCKOCTD

akcoHoMeTprueckux mpoeximii 11 . TIpu mpsMoyronbHOM IPOCHHPOBAHHH [BE
OCH KOOPJAWHAT HE MOTYT OBITh BBIOpAHBI MapauICIbHO TUIOCKOCTH TPOEKITHIA

T, Tax kak Torza omHa och MPOCIHPYETCs HA TIIOCKOCTH IT Touxoii. He

MOJKET OBITh MapajiebHa MIOCKOCTH IT u omua OCb, TaK KaK JIBE APYIrHe B
TaKOM CJIy4ae MIPOCLUPYIOTCS MPSAMOil JinHuen (puc.7).

CymMa  KBaJpaTOB  IIOKa3aTeNE€l  MCKAKEHHS B  NIPSIMOYTOJBHBIX
AKCOHOMETPHUYECKUX MPOEKIUAX paBHa 2:

2 2 2
OKpyX HOCTb, pAaCIOJOXEHHAsE B KOOPJUHATHOW TUIOCKOCTH WU B

IJIOCKOCTH, HapajuleJbHON eif, mpoelmupyercsa Ha KapTHHHYI0 mmiockocTs 1
AIUTUTICOM, OOJIbIIIasi OCh KOTOPOTO TMEPHEHAMKYJSIPHA KOOPJIWHATHON OCH,
OTCYTCTBYIOIIEH B JJAHHOH ITIOCKOCTH TIpoeKnuii (puc. 12).

IIpsimoyroJibHast u30MeTpHUs

[IpssMoyrosibHast U30METpUSl MOJy4YaeTcss B TOM  cllydyae, €Cliu
KOOpPJIMHATHBIE OCH PACIOJIOKEHBl TIOJI PaBHBIMU YyIiaMHd K IJIOCKOCTH

npoeximii 11 . Torma axcomomerpuueckue ocu pacnonaraiorcs TakKe MO
paBHbIME yraamu apyr k apyry (120°), a mokasatend HMCKaXeHHS OymyT
npubiau3uTenbHo paBHbl 0,82 (puc.).

13 (2) npu Py = Py=P; nonyunm:



2
3PX2 =2,P, =,/==0,82.
3
JI1s TOCTPOEHMS. HArISAMHBIX H300pAKEHHH IMPUMEHSIOT MPUBEIECHHYIO
npsAMOYToJIbHYI0 n3ometputo ¢ Py = Py=P; =1 (TOCT 2.317-69).
Takoe u300paKeHHE HA3BIBAETCA IPAKTHMYECKMM MM  YBEIUYECHHBIM.

YBenuuenue pasHo 1,22 (ﬁ =1.22).

Puc. 7-8
IpsaMoyroJibHAst IUMETPHS

ITo TOCT 2.317-69 npuHsATa NPAMOYTOJbHAsS TUMETpHs, y KoTopoii Py = P, a

Py=0,5Px. IIpu Takux moKa3aTeisX MCKAKEHUM aKCOHOMETPHYECKHE OCU
Y

pacrojararoTcs moj yriamMu, yKa3aHHbIMU Ha puc. 9. Pemenue ypaBHeHus (2)
JIacCT 3HaUEHUS KOAPPUIIUECHTOB NCKAKEHUS:

PX: Pzz 0,94, Py=0,47
Jns  npakTHYecKuX LeNed PEKOMEHIYETCS CTPOUTh JIHUMETPHUIO C

koo dunmentamu uckaxenns: Py = P, =1 u Py =0,5. Takoe u3obpaxenue

ABJsieTCs ynpolueHHbIM. OHO yBennueHo B 1,06 pasa (0—;4 =1,06).

ITocTpoeHue aKCOHOMETPUYECKHUX YepTexei
IHocTpoenune niiockoii Gurypsbl B U30MeTPUHU

[TocTpoenue mnockoi Gurypsl B u3oMeTpun mnokaszano Ha puc. 10.
JIisi MOCTpOEHUsS HU30METPUYECKOTr0 H300pakeHUsI B TOPU3OHTAILHON

MJIOCKOCTH  NPOBOAAT  M3oMeTpuueckue ocuX,Y . Ecam  ¢urypa,

N300pakKeHNe KOTOPOI HAJ0 MOCTPOUTh, CHAMMETPHYHAS, TO KOOPJAUHATHBIC OCH
yI0OHO COBMEIATh C OCSMHU €€ CHMMETPHH.

(puc.10)

Koaddunmentsl uckaxeHuss MNpSIMOYroyibHOM u3oMmeTpun paBHbl 1,0,

M03TOMY HPH HNOCTPOEHUH MPABUIILHOTO MIECTUYTOJNBHUKA Ha OocsaX X , Y H3
touku O orknageBarorcs orpesku, paBusie OA, OD u ON, OM. Tax kax

NnapaJuICJIbHBIC MIPAMBIC ITPOCHUPYIOTCA MAPAJUICIIbHBIMUA, TO YCPE3 TOUKHU N

)41 M IMPOBOJAT IPAMBIC, IIapalJICIbHBIC OCHX . Ha »1ux IMPAMBIX
OTKIaAbIBAKOT

N'B'=NB, NC'=NC, ME'=ME, MF =MF
U COCIUHSIOT TMOJIydeHHble TOUKM. Eciu mpoekiuus mnocTpoeHa BEpHO, TO
MPOTUBOIIOIOKHBIE CTOPOHBI IIECTUYTOJIbHUKA OyAYyT NapajieiabHBbI.

10
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Croponsl mectuyronbauka BC= FE, mapamtensubie ocu X, B
M30METPHUHU TPOCIUPOBATINCH PABHBIMU HATYPAIbHON BEIMYHMHE, & OCTAIbHBIC
CTOPOHBI, HE TMapaJUICIbHbIC HU OTHON KOOPAMHATHON OCH, MCKaXaIOTCS 10 -

pazaomy. Cropona CD wuso0pasunacs B M30METPHU OTPE3KOM C 'D',
oonpmmm, a cropona AB - orpeskom A B, MeHbmuM aeicTBUTENBHOM
BEITUYMHBL. ITO WJUTFOCTPUPYET MOJIOKEHUE, U4TO KOI(PPUIIMEHTH MUCKAKCHUS
ONpEeJEeNCHbl JIMIIb B HaMpaBICHUM oOced. BenuumHa wHCKakeHUs 10
MIPOM3BOJILHOMY HAIIPABJICHUIO HEM3BECTHA. M, €Ci OTPE30K HE Mapaljie]ieH HU
OJIHOM M3 KOOPJAMHATHBIX OCEH, TO B JIIOOOM aKCOHOMETPUUECKOMN MPOEKIIMU €T
CIEyeT CTPOUTH MO KOOPAUHATAM KpaHUX TOYEK.

[Tpoekuuu miIockux GuUryp B M30METPUM B JIPYTUX IJIOCKOCTSAX MPOCKIUN
(IT,, II3) cTtpositcst aHasioruyHo. B nuMeTpuu U ApYyrux aKCOHOMETPUUYECKHUX
MPOEKUUAX OTINYMUE COCTOUT B TOM, UTO ITO OCSIM OTKJIAABIBAIOTCS OTPE3KH C
ydgeToM  KO3(h(UIIMEHTOB HUCKAKECHUS KOHKPETHOW aKCOHOMETPUYECKOM
MIPOEKIUH.

IlocTpoeHne aKCOHOMETPHUUYECKOT0 YepTexKa
(¢urypsbl, 3aJaHHOH KOMILJIEKCHBIM Y€PTEKOM

Jan xommekcHbld  yeptexk  Qurypsl  (puc. 11). Tloctpoutsr ee
HU30METPUUECKOE U300paKeHue.

Ilopsiook nocmpoenus
1.®urypa mpuBs3bIBacTCS K KOOPAWHATHBIM OCSM TaK, YTOOBI TOJYYHTH
HAWJIYUIIYI0 HarJSITHOCTh aKCOHOMETPUUYECKOTO H300PaKEHUS U MOCTPOCHHE
OBLIO OBl KaK MOYKHO TIPOIIIEC.
Otomy TpeboBanuio otBeuaet cucrema OXYZ, BeiOpannas Ha puc.11. Bee
KOOPJIMHATHBIE TUIOCKOCTA 9TOM CHUCTEMBI COBMAJAIOT C TPaHSIMH (UTYPHI,

11



[03TOMY IOCTPOEHUE AKCOHOMETPHUYECKMX KOOPAMHAT TOYEK YIPOILAETCA H
XOpOILIO IPOCMATPUBAETCS KPUBasi HOBEPXHOCTb.

z
L1

Bty &L=

L

AZE

LA

Puc. 11

2. B cucreme akCOHOMETPUYECKHX OCEH CTPOUTCS BTOpPHUYHAS MPOEKIHUS

¢uryper ABCD (poekius ee Topu30HTANLHON MpoeKuy) Ha ocax X Y . Jlis
nocrpoenus kpuBoit BC 0603HauMM JIOMONHUTENBHO HECKOJIBKO €€ TOUEK

1
(E, F). Ha gepresxe MOKa3aHO IOCTPOCHHE aKCOHOMETPHUUYECKON MpoeKuun F
touku F ¢ koopmmmaramu Xp u Yp, HEOOXOAUMBIMU IS MIOCTPOEHUS

BTOpH‘IHOﬁ IMPOCKINHN F Ot mnHauvazna O Ha OCHu Y OTKJIaAbIBACTCA
’

KOOpANHATa Ye =Y. -R =Y -1 3arem MPOBOAUTCS JIMHUS Fl 1|| X' vma

) !’
Hell oTknageiBaercss koopamHata Xp = X - Py = X -1, xoneunas Touka

4
KOTOPOW BTOPUYHAS IPOCKLINS Fl :
3. W3 BTOPHYHBIX MPOEKUUH TOUYEK (UIypbl TPOBOAAT MpSMBIE,

napauiCJibHbIC OCH Z , Ha KOTOPbIX OTKJIAAbIBAKOTCA AKCOHOMCTPHUUYCCKUC

BBICOTEI TOYCK - KOOPAHATLI Z . I[J'IH TOYKH F KOOpAnHAaTa

, — —
IHocTpoeHne aKCOHOMETPUYECKUX NMPOEKUUH OKPYKHOCTEH

OKpyHOCTM B aKCOHOMETPUYECKHX  MPOCKUUAX  MPOCHUPYIOTCS
aurnicamMu.  J[7s  mpAMOYTOIBHOM aKCOHOMETPHH OOJbIas OCh  DIIIUICA
pacroiiaraeTcsi MEpPIEeHAUKYISIPHO  TOW AKCOHOMETPUYECKOW OCH, KOTOpas
OTCYTCTBYET B JAaHHOM IUIOCKOCTHM IIPOEKIMK, a Majas OCh COBIIAJAECT C
HaIpaBJICHUEM 3TOU ocH (puc.12).

B TeopeTuyeckoii H30MeTpUM GoJbIIas och dmunca pasHa d, mamas 0,58d,

B MPAKTUYECKOU 1,22d u 0,7d.

12



B nmumerpudeckoit mpoeKIuy, BHITOTHIEMON 0€3 UCKaXEHUS M0 OCAM XY,
Oonmpime ocu dumuncoB B mrockoctsax Il m Il3 B Teopermueckoit u
NpaKTUYECKOH nuMeTpuu paBHBI cooTBercTBenHo d u 1,06d, a mansie 0,33d u

0,35d. Ocu smuncos B mockoctu 115 pasuer: 6onsmas d u 1,06d;manas 0,9d u
0,95d (puc.13).

Puc. 12 Puc. 13

HpI/I BBIIIOJTHCHHUHU ITPAKTHYCCKHX ‘leTG)KCﬁ OJIIIMIICBI 3aMCHSAIOT OBaJIaMH.

Ha puc.14 npuBeieH mpuMep BIMOJHEHHS OBajla B MPSMOYTOJIbHON H30METPHH.
Crioco6 1 (puc.14a)

[IpoBomAT H30OMETPUYECKUE OCHU XY u CTpOST HA HHUX KBaJpaT Co
croponoii paBuoii d. Bepmuny (Hanpumep, D) coenuHSIOT NpsMbIMU DF u
D'K' ¢ cepenunoit cropon AB ' u BC. D'K'=BE'=R;- paguyc ayru
osala F K u EL. M'F =NK'=R,- pamuyc ayrn osana
FEuLK' Puc. 14

/
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Puc. 14

Croco0 2

Ompenenstor 3Ha4eHUs: OONBIION W Mayoil ocell ayumrica, paBHbX 1,22d u
0,7d. Ecnu, Hanpumep, auameTp okpykHOCTH paBeH 100 MM, To Gonbmias och
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paBHa 100x1,22=122 mwMm, manas - 100x0,7=70 mm. IIpoBoasT N1BE€ B3aUMHO
NEPIEeHIUKYIApHbIE TpsiMble (puc.14 6) W OTKIAABIBAIOT IO BEPTUKAIA U
TOPU30HTAIM OTPE3KHU, pAaBHbIE 3HAYCHHUSIM OOJIBIION W Malol  OCAM.

CoenuHAIT JydyaMH TOYKH D'u B¢ roukamu F'L. Ha smux Ty4ax
HaxXoJATCA TOYKH COMpPsLKEHMs OyT oBayioB 1, 2 u 3, 4. Panguyc Ry nyru 23 u 14
pasen otpesky D 'K, Ry xyru 12 u 34 — otpesky F 2.

[TocTpoeHue oBasioB B IPSIMOYTOJIBHOM IUMETPUH MTOHATHO U3 puc.15.

Pagunyc nyr oBana (puc. 15 a) KFulLE, R1: OZC':OlD'.
Paguyc ayr oBana KLuEF R2 203L =O4E =1/4DC /4
MaJIOM OCH 3JIJIUTICA).

Ha puc.15 6.- oBai, nexammuii B mockoctu 115

0350

Puc. 15

IHocTpoenne akCOHOMETPHYECKOH NMPOEKUMHU Chepbl

OuepkoM cdepbl B MPIMOYTOJbHBIX aKCOHOMETPUUYECKUX MPOEKLIUAX
SABJISIETCS OKPYKHOCTb, & B KOCOYTOJIBHBIX ITPOCKLMAX - HENPUEMIIEMBIN IS
BOCHPUATHUS CHepbl AILIHIIC.

Ha puc.16 okpyxHocTs amamerpoMm, paBHbIM 1,22d, um Tpu oBana,

noctpoennsie B mwiockoctsx 113, Il u I3 ¢ o6mum nearpom O, mHarmsgno
npeactaBisioT cdepy. JlroOyro TOUKy Ha TMOBEPXHOCTH C(HEpbl MOXKHO
IIOCTPOMTE I10 €€ KOOPIUHATaM (Ha pUCYHKe Touka A).
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Puc. 16

ITocTpoeHue aKCOHOMETPUYECKON MPOEKIMH
cdepsl ¢ BbIpE3oM

Tak kak nuHUS TIepecedeHHs Chephl SBISETCA OKPYKHOCTHIO, TO TIPH
PacCIONOKEHUU CEKYIIEH MIOCKOCTH MapaliieIbHO KOOPAMHATHOM OKPYXHOCTh
MPOEIUPYETCS IIUIAIICOM, KOTOPBIM JIErko mocTpouth (puc.14,15), onpenenus
Ha YepTeKe TUAMETP OKPYKHOCTH M KOOpPJMHATHI ero uenrpa (puc.l7). Eciu
CeKylllas IUIOCKOCTh HE MapajuieibHa KOOPAWHATHOW IIJIOCKOCTH, TO
aKCOHOMETPUUYECKYIO TMPOEKLUUIO JIMHUM TiepecedyeHusi c@epbl MIOCKOCThIO
HEOOXOJIMMO CTPOUTh MO KOOpJWHATAM €€ TOo4YeK (KaK KpUBYHO JIMHUIO Ha
puc.11).

15



[Tpumep nmoctpoenus chepsl C BHIPE30M JaH Ha puc.17.

3Hast KoopauHaThl eHTpoB OkpyxHOcTed Xpm, XN, Xk, YM, YN» YK
TIOJIy4E€HHBIX B Pe3yjbTare ceueHus cepsl IIocKocTsaMu, u pamuychl Ry, Ry,
R3, ctpoum smmmncel Ha yeprexe. B mepecedeHny SIUIMIICOB TONYYEHBl TOUYKU

A y B, C y D , KOTOPBIC TAKKC MOKHO ITOCTPOUTD 11O KOOPpAUHATAM.

Puc. 17

Bb100p akcOHOMeTPpHYECKHX MPOEKIUit

['maBHBIMU TPeOOBAHUSAMH TP MTOCTPOCHUN aKCOHOMETPUUYECKHUX MPOESKITHIA
SIBJIIFOTCSI HAVISIAHOCTh M IIPOCTOTA MOCTpOeHUM. [loaToMy B KaxkaoM ciiydyae
HY’)KHO BHHMMATEJIbHO H3YyYUTh OOBEKT IO €ro 4YepTeky B OPTOTrOHAIBHBIX
npoekusax. ['paHHbIe TOBEPXHOCTH PACIONAraloT TakK, YTOObI OOKOBbIE T'paHU
COBMAJAJIN UK ObLIN MapaijiesIbHbl KOOPAUHATHBIM TIOCKOCTSIM.

[IpssMOYTONIbHBIE ~ AKCOHOMETPUYECKHE  MPOCKIHUH, B  OTIMYHE  OT
KOCOYTOJIbHBIX, B MEHBIIEH CTENEeHH HCKaXalT QopMy mpeaMera Iio
OTHOILICHUIO K HAIIMM OOBIYHBIM MPEACTABICHUSIM O MPEIMETE. DTU MPOCKIIUU
HallUIM  [IMpOKOe mnpumeHeHue. IlpuyeM mnpsmMoyrosnbHas  M30METpUS
IPUMEHSAETCS Yalle, TAK KaK C €€ MOMOILIBI0 XOPOIIO BBISBISIETCS YCTPOMCTBO
U3JICNNsI, a MPOEKLUMS CTPOUTCS MPOIIE, YEM MPSMOYTOJbHAS JIUMETPHUS.
OKOHUATENbHOE MPEANOYTEHUE TOW WIA HWHOW TMPOEKIHH OINpEeaeseTcs
KOHCTPYKITUEH TIPEeIMETa, €ro HArJISIIHOCTRI0 Ha U300paKeHHH.
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Kocoyronpuble  mpoekiuu,  OCOOEHHO  HM30METPHUYECKHE,  CHJIBHO
nedopmupyior dhopmy npenmera. OpoHTaNIbHAS U30METPUS WM (PpoHTATBHAS
IUMETpHsT TPUMEHSIOTCS B TEX CIydYasX, KOTJa J>KENaloT COXpPaHWTh Ha
U300paKeHUH UCTHUHHBIN BUJI (POHTAIBHOTO CEYEHUS UM (PPOHTAIHLHOTO BUIA

(puc.18).

N300pakenne akCOHOMETPUYECKUX MPOEKIHii
B pa3pe3ax

YacTo, st yiydiieHHs HaArJISIHOCTH aKCOHOMETPUYECKHE H300paKeHUs

W3JIeJIUM, TOKa3bIBAIOT B Pa3pe3ax C BHIPE30M YacTU WJIU Y4 wanenus. Pa3pe3ssl

BBIIIOJIHAKOT, KaK IIPpaBUJIO, IIIOCKOCTAMH, ITapaJlICJIIbHBIMHU KOOPAWHATHBIM
IIJTIOCKOCTSAM.

Puc. 19 17



[IpaBWiI0 IITPUXOBKM CEYEHUHM B aAKCOHOMETPHUYECKUX MPOCKLHUAX
IpPUBEAEHO Ha pucC.19.
JIvHUM IITPUXOBKH HAHOCAT MAPAJUICIBHO OJHOM W3 JUaroHaliel MPOEKIUU
KBaJpaTOB, PACIOJOKEHHBIX B COOTBETCTBYIOIIMX KOOPAUHATHBIX IIIOCKOCTSX.

B akcoHOMeTpHYecKMX MPOEKIMSIX CIHUIBI MaXOBUKOB W HIKMBOB, pedpa
KECTKOCTU U TIOJOOHBIE 3JIEMEHTHI IITPUXYIOT.

AKCOHOMETpUYECKHE TPOEKIMU pe3b0d U 3yOuaThbIX KOJEC MOKHO
nzo0paxatb ycioBHo 1o 'OCT 2.311-68 u 2.402-68, kak Ha OPTOTrOHAILHBIX
yepTexKax.

MeToanuyeckue YKa3aHus K BbINIOJTHEHHIO Pa0oThI
Conep:xanue u yueOHasi 1[eJib padoThI

[lenpro HacTOsIIEH pabOTHI SIBISETCS 3aKPEIJICHUE MOJYYCHHBIX CBEICHHIMA
00 aKCOHOMETPHUYECKUX MPOEKIHUSIX U MOJIYyYeHHE MPAKTUYECKHMX HABBIKOB B
BBITIOJTHEHUH HATJIAIHBIX N300pakKeHUH.

B pabote HEOOXOAUMO BBINOJHUTH MPSMOYTOJIbHYIO aKCOHOMETPUUYECKYIO
NPOCKIMI  JCTAIM  HWHIMBUAYAJBHOrO  3ajmaHus. Jletanp  3amaercs
OpPTOrOHAJIBHBIM YEpPTEKOM IT0 3a1anuto 3 «IIpocTteie pa3pessn.

Bb10op n3oMeTpuH WIM JUMETPUM 3aBUCUT OT (POPMBI HU3JAENIUA U IOCHEe
ONPENIECIICHUS €€ CTYIEHTOM YTBEPKIAETCS IPENOAABATEIIEM.

AKCOHOMETpUYECKass MPOEKIUsl BBINOJHAETCA C BBIPE30M OJHOW YETBEPTH
Ha ¢popmate A4. [Ipumep BoImoNHEHUS paboTHI 1aH Ha puc. 20.
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