DHIeJIbCCKUM TEXHOJIOTUUECKUN HHCTUTYT ((uiunait) dheaepalbHOro rocyapcTBEHHOTO
OI0/KETHOTO 00pa30BaTENIbHOTO YUPEKIACHUS
BBICIIETO 00Opa30oBaHuUs
«CapaToBckuii roCy1apCTBEHHBIN TEXHUYECKUM YHUBEPCUTET UMEHH
l'arapuna FO.A.»

AKCOHOMeTpI/I‘IECKHe IIPOCKINH

Meroauyeckue ykazaHus
K MIPAKTUYECKHUM 3aHATUAM 110 «HXEHEpHO! U KOMIIBIOTEpHOM Tpadukey
JUTSL CTYJIEHTOB HaIIPaBJICHUM

09.03.01 «Mudopmarrka U BEIYUCIUTEIbHAS TEXHUKA
09.03.04 «IIporpamMmmMHast HHAKEHEPUSD
15.03.02 «TexHonornueckrue MalIuHbl 1 000PYI0BAHUEY
15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTUYECKOE 00ECIIeUeHHE
MaIlMHOCTPOUTEIBHBIX MPOU3BOACTBY
18.03.01 «XumMuueckasi TEXHOJIOT S
21.03.01 «Hedrerazoroe memoy»
29.03.05 «KoHcTpynpoBaHre U3IEIINM JIETKON MPOMBIIIITIEHHOCTH

OYHOH 1 3a04HOM (HOPMBI OOYUEHHS

ureanc 2024



BBenenue

KomnuiekcHble 4epTeXu OTIMYalOTCA OOJBIION TOYHOCTBIO B Iepenaye
dopMbl mpenMera, YAOOHBI S WU3MEPEHUS M PEIICHUs Pa3In4HbIX
reoMeTpuyeckux 3anad. OJHako OHM HMMEIT CYIIECTBEHHBIM HEIOCTAaTOK,
3aKII0YAIONIUMICA B OTCYTCTBMM HAIVBIIHOCTH, IIO3TOMY IIO OTIEIbHBIM
IPOEKLUAM IIPUXOJNUTCS MBICIEHHO MIPECTABIATh (POpMY IIperIMeTa.

Bo MHOruX ciy4asx IIpy BBINOJHEHUU TEXHUYECKUX YEPTEKEU OKa3bIBACTCS
HEOOXOUMBIM, HapAIy C U300paKEHHUEM MPEAMETOB B CUCTEME OPTOTOHATBHBIX
POEKIMI, MUMETh H300pakeHus Oozee HarysaHble. I MOCTpPOEHUS TaKUX
U300paKeHHI TPUMEHSIIOTCS POCKINH, Ha3bIBa€MbIE€ aKCOHOMETPUUIECKIUMH.

HarmsinapiMu  M300paXeHUsIMU  CONPOBOXKAAIOTCA  YEPTEXKH  U3IEIHM,
OTIPABIIIEMBIX Ha 3KCIOPT, IPOEKTHI T'a30BBIX CETEH, CUCTEM TPyOOIPOBOIOB
XUMHAYECKUX NPEANPUITHHN, YEPTEKHU KOHCTPYKLUMU 3MAHUN U UX DIJIEMEHTOB U
T.J.

B HacTosmmx METOAMYECKHUX YKA3aHUAX NPUBEACHBI OCHOBHBIE IOHATHUSA
AKCOHOMETPHUUYECKOTO METOJa IOCTPOECHUs MPOEKUMH, KPAaTKO IPEACTaBIICHbI
CTAHJAPTHBIE  NIPSAMOYIOJBHBIE W KOCOYTOJBHBIE  AKCOHOMETPHUYECKHUE
IPOEKIIUH, PACCMOTPEH MOPSA0K BBIOOpA THIIA IPOEKLUHU U €€ TOCTPOCHHUS .

Oo0mue cBeaeHNs

AKCOHOMETPUYECKON HA3BIBACTCS MPOCKIIUS, MOTYYEHHAS MPOCIIUPOBAHUEM
3aJJaHHOTO TIPEIMETA BMECTE C KOOPJAMHATHOW CHUCTEMOM, K KOTOPOWM OH

OTHECEH, MapaJUIeIbHBIM IyYKOM JIydedl Ha HEKOTOPYH IUIOCKOCTb I1
(AkcoHOMeTpUsI MOXKET OBITh TaKke IeHTpaibHOM). ClienoBaTeNbHO,
aKCOHOMETpUUYECKasi MPOEKIIMS €CTh MPOEKIIMS TOJBKO Ha OJIHY MJIOCKOCTh, & HE
Ha JB€ U 0o0Jiee, KaK B CUCTEME OPTOTOHAJIbHBIX MTPOCKIIUA.

Cxema MpoerrpoBaHms TOYKH A Ha HEKOTOPYIO INIOCKOCTh I1 , IPUHSATYIO
32 TJIOCKOCTh aKCOHOMETPUYECKUX MPOCKIHM, HA3bIBAEMYIO TaKKE€ KApPTUHHOU
IJIOCKOCTBIO, MIOKa3aHa Ha puc.l.

Hpsmeie OX,0Y,OZ - ocn HatypanbHOiT cHCTEMBI KOOP IWHAT.

[Mpsameie O X ,0Y ,0 Z — ux npoekuuu Ha MIOCKOCTH I1 , Ha3bIBaeMbIC
aKCOHOMETPUUECKUMH OCSMH.

€:,€y,€,— oTpeskm Ha ocsX X,Y,Z, OpUHUMAaEMbIE 3a CAUHUIYY WM
HaTypaJIbHbIE MacIITaOBbI.
1 1 1

Otpeskn €,,€,€,Ha aKCOHOMETPHYECKHX OCSX HPEICTABISAIOT COOOM

AKCOHOMETPHUUYECKHUE MPOEKLINH HaTypalbHbIX MacmTaboB W
aKCOHOMETPUUYECKUE MACIIITA0bI.



O — Ha4aJ10 aKCOHOMCTPHUUCCKUX OCCﬁ;

Puc. 1

A -aKCOHOMCTPHYICCKAA IIPOCKINA TOUYKH A,

A]_— BTOpHUYHAA IIPOCKOHA TOYKH A (aKCOHOMeTpI/I‘-IeCKaH IMPOCKIUA

OpTOroHaNILHOM mpoekiuu Ay).
Tak Kak INpu mapauieIbHOM MNPOCHUPOBAHUM NApAJUIECIBHBIE MIPSIMBIE

MPOEUHUPYIOTCS NapauieIbHBIMU, TO A Al || Z,AA, ” Y .
[TosioxkeHne TOUKH B IPOCTPAHCTBE B AKCOHOMETPUUECKON CUCTEME BITOJIHE
ONPEAENACTCS €€ AKCOHOMETPUYECKON U OJTHOU U3 BTOPUYHBIX IIPOCKIIUH.

JleiicTBUTENBHO, UMEsI Ha uepTexe (puc.l) mpoekuuu Ay Al , IpoBens u3 A

IPSMYIO AA, ” Y 10 TePEeCeUYeH s C OChI0 X B TOUKE AX , TIOJIyYUM:
AA, =Y AO =XGAA =2,
Tak Kak IUIOCKOCTh aKCOHOMETPHUYECKHUX NPOEKIMN HE MapajuiejibHa HU
OJIHOW M3 KOOPAMHATHBIX TJIOCKOCTEH, TO JIFOOBIE OTPE3KH, PACIIOJIOKECHHBIC B
!
TIPOCTPAHCTBE TapaiensHo ocsiM X, Y, Z, mpoermpyroTes Ha miockoets 117 ¢

] e 1
e X y e z
HeKOTOpBIM HNCKAXCHUCM. OTHOH_ICHI/IH , )
e, e, ' &
ITOKA3bIBAKOIINEC 3aBUCUMOCTDH aKCOHOMeTpI/I‘ICCKI/IX MaCIJ_ITa6OB oT

HaTypaJbHBIX, Ha3bIBAIOTCS ko3 ULIeHTaMH VCKaXXEHUS o



AKCOHOMCTPHUYCCKHUM OCSM. KOB(I)(bI/IHI/IeHTBI HCKaXXCHHUA II0Ka3bIBAKOT, KakK
HU3MCHAIOTCA KOOPAWHATBI TOYKHM IIpU IIPOCHHUPOBAHHMH €€ Ha IINIOCKOCTb
AKCOHOMCTPHUUYCCKHUX HpoeKHHﬁ. Ecnmm ux 0603HaunThH PX, PY ) PZ , TO

p Sxo o Sy o &
X e 'Y € 'z ¢€,°

Koopaunara Za Touku A (puc.l) B HaTypaibHOM CHCTEME KOOPIMHAT

AA

OIPE/ICNACTCA OTHOWICHHEM o u npu €,=1 Gymer pamma A'Al
z
AKCOHOMETpHUYECKasT KOOpJHUHATA ZA paBHa e' . Ilpn mnapamiensHOM
z

NpoCHUPOBAaHNMH OTHOHMICHHUC OTPC3KOB IMAPAJUICIIBHBIX IIPAMBIX OCTACTCsA

HCU3MCHHBLIM, IIOOTOMY
AA  AA
AR

NS (1),

NI Z A= Z A, B JaHHOM CJIy4ac KOOPJAHUHATHI BBIPAXKAKOTCI HC B CAMHUIIAX

JUTMHBI, @ OTHOCUTEJBHBIX €IMHHUIAX. TO €CTh B OTHOCHUTENIbHBIX €IWHUIIAX
aKCOHOMETPHUUYECKHE KOOPANHATHI TOUEK PABHBI €€ HATyPAJIbHBIM KOOPJIUHATAM.

Ecnu HeoOXoaumMo ompenenuTh 3Haue€HHe aKCOHOMETPHUYECKUX KOOPAMHAT
TOYKH, TO U3 BeIpakeHus (1) Haxoaum:

eA= g = AAP

TO €CTh aKCOHOMETPUYECKHE KOOPJMHATHI PaBHBI HATYpaIbHBIM, YMHOXCHHBIM
Ha KOA((DUIIMEHT UCKaKSHHUS.
Hanpumep, mokazareinu HCKaKEHUS PaBHBI PX: 0,94; PY: 0,47; PZ:

=0,94. D10 3HAYUT, ecU TOYKa A B HaTypaJIbHOU CUCTEME UMEET KOOPAMHATHI
X, Y, Z, npeanonoxuM, paBHbiMu 100 MM Kaxjaas, TO aKCOHOMETPHUYECKHUE

KOOPJIMHATHI TOW 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.

Knaccudpuxauusa akCOHOMETPHUYECKUX MPOEKIUI

B 3aBrucHMOCTH OT HamnpaBieHUsI NPOCHUPYIOIIHNX JIyYel MO OTHOIICHHUIO K
IJIOCKOCTH aKCOHOMETPUYECKUX TMPOEKIMW, TMOCICIHUE pPa3JeNsItoTcs Ha



NPSIMOYTOJIbHBIE, KOTJIa IPOCLUUPYIONIME JTy4Yd MEePHEeHANKYISIPHBI K TI0CKOCTH

MPOEKIUN I1 , 1 KOCOYTOJIbHBIE - B OCTaJIbHBIX CITyYasX.
B 3aBucMMOCTM OT mMOKa3arenedl MCKAKEHUS aKCOHOMETPUYECKHUE
MPOEKIMU JICTATCS Ha U30METPUUECKHUE, Y KOTOPBIX MOKA3aTEeIN UCKAKEHUS 110

BceM TpeM ocsM paBHel: Px= Py= Pz; nuMerpuueckue, y KOTOPBIX MOKa3aTesIn

MCKQ)KCHUS OJMHAKOBBI JIMIIb IO ABYM ocsM, Hampumep, Px= Pz=zPy;

TPUMETPHYECKHE, Y KOTOPHIX BCE TPH IOKAa3aTels MCKaXKEHHS pasHble: Px#

#Pzipy.

B TexHWYeCKOM YEpuUEeHHHM W3 MHOYKECTBA aKCOHOMETPUYECKHX MPOCKIUN
crangaptuzupoBano o ['OCT 2.317 — 69 nBa Buaa npsiMOyroJIbHBIX IPOECKLIUN
(M30MeTpUs U AUMETPHSI) U TPU BUA KOCOYTOJIbHBIX ((pOHTaTIbHAS U30METPUS,
dbpoHTaNbHAS TUMETPUS U TOPUZOHTAIbHAS U30METPHS).

KOCO)’FOJ’ILHLIC AKCOHOMETPHUIECKHUE IPOCKIUHN

AKCOHOMETpUYECKHE H300paXeHUsI JOJDKHBI OTBEYaTh TPEOOBAHUIM
HaIJISIHOCTH, MPOCTOTHI NMOCTPOEHUS, YA0OOM3MEPUMOCTH. JIByM MOCHEIHUM
OTBEYAET TAKOE PACIOJIOKEHHUE HATYPAIBHBIX OCEH OTHOCUTEIBHO IIOCKOCTH
MPOEKIMA, MPU KOTOPOM [IBE OCH MapauledbHbl 3TOM TIUIOCKOCTH WIIH
COBIAAAIOT C Hell. B Takom ciydyae 1gBEe aKCOHOMETPHUYECKHME OCH OyayT
B3aMMHO TEPHEHAUKYJISIPHBI, a TMOKa3aTeld HCKaXEHUs Mo HuM paBHbl 1,0
HE3aBUCUMO OT HalpaBJICHHWs NpoenupoBaHus. HampasieHue npoenupoBaHUs
BBIOMPAIOT YacTO TaK, YTOOBI TPEThsl aKCOHOMETPUUYECKAsi OCh PACIOJIOKUIACh
o OMCCEeKTpUCE MPSIMOTIO YIJIa MEXKIY JIBYMsl IPYTUMH OCSIMHM C ITOKa3zaTejeM

ucKaxkenus, paBHbIM 1,0 pu @ = 450 u 0,5 npu @ = 64° (puc. 2,3).

Puc. 2 Puc. 3



AKCOHOMeTpI/I‘lCCKI/Ie IMPOCKIMKU HA3bIBAIOTCA (i)pOHTaJ'IBHI)IMI/I, eci ocu X

U 7 mapajieiabHbl BEPTUKAIBHOW IUIOCKOCTH I (puc. 2). Torma X117
Px=Pz=1, a Py=1 y ¢ponransroii nsomerpun u Py=0,5 y dponramsHoii
mumerpun (TOCT 2.317-69).

Ecan ocu X 151 Z PAaCIIOJIOKHUTD IMapPaJICIIBHO IINIOCKOCTH H , SaHHMaIOIHGﬁ

ropu3oHTaIbHOE monoxenue (puc. 3), o momyanm X LY | Py= Py=Pz=1

0 . .
npu® =45" | Dra npoexuus HazbIBacTCSA TOpH3OHTAIBHON H30oMerpreii (TOCT

2.317-69).
Ha puc. 4, 5 1 6 1aHO pacroaokeHHe 0Cel KOCOYTOIbHBIX MPOSKITUH.
Puc. 4 - ¢ponTanpHas auMeTpus, puUC. O - (poHTaIbHAs H30METPHUS.

JlomyckaeTcsi MpUMEHATh (PPOHTATBHYIO TUMETPUYECKYI0 U M30METPUUYECKYIO

NPOEKIMH € YIIIOM HakIoHa ocu Y K ropusoHTanbHoi auHun 30° u 60°,
OKpYy>XHOCTH,  PacCIOJIOKEHHbIE B IUIOCKOCTSIX,  MHapajuiebHBIX
TOPU3OHTATBHOM U TPOGUIBHONW IUIOCKOCTSAM MPOEKIUH, IPOCIUPYIOTCS
amancamMu. Pa3mepsl O0NbINON M Majloli OCH M PAaCIIOIOKEHHE OOJIBIION och
AJUIMIICA TIOKA3aH Ha puc. 4 u 5.
Ha puc. 6 mnpuBeneHsl [aHHBIE, HEOOXOAUMBbIE [JIi TOCTPOCHUS
TOPU30HTAJIBHON N30METPUUECKON ITPOCKIINH.




Puc. 7
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HpHMoyFOJILHI)Ie AKCOHOMETPHUIECCKHUE NMPOCKIHUHN

Bce TPpH KOOPpOINHATHBIC ocHu JOJIDKHBI IICPCCCKATh IINTIOCKOCTD

AKCOHOMCTPHUYCCKHX HpOGKI_[I/Iﬁ H HpI/I MpAMOYTOJIBHOM IIPOCHUPOBAHNHN IIBC
OCH KOOpAHWHAT HC MOI'YT OBITH BI:I6paHI>I MapauIiCJIbHO ITNIOCKOCTH HpOGKI_[I/II/I

H , TAK KaK Torga oJHa OCb HpOGHI/IpyeTCH Ha IINIIOCKOCTb H toukon. He

MOET OBbITh MapajuielibHa IUIOCKOCTH IT u OJIHA OCh, TaK Kak JBE JIPyTHE B
TaKOM CITy4dae MpOoeHUpyOTCs MPsSMOit JinHuei (puc.7).

CymMma  KBaZpaToB  TOKa3aTeleld  MCKAXKEHUsT B NPSAMOYTOJbHBIX
aKCOHOMETPUUYECKUX MPOCKIUAX paBHA 2:

2 2 2
OKpYy>XHOCTb, PpAacCHOJOKEHHAasT B KOOPJAMHATHOW IIJIOCKOCTH WJIM B

TJIOCKOCTH, TIApajyIeNbHON eif, mpoemupyercs Ha KapTHHHYIO mmiockocTs L1
AIUTUTICOM, OOJIbIlIass OCh KOTOPOrO TMEPHEHAMKYJISIpHA KOOPAWHATHOM OCH,
OTCYTCTBYIOIICH B TAaHHOH MJIOCKOCTH TPOeKIuii (puc. 12).

IIpsimoyrosibHasi u3omMeTpust

[TpsimoyronbHass  HM30METpUsl MOJIy4yaeTcss B TOM  Clydae, €ClHd
KOOpPJIMHATHBIE OCH PAaCIOJIOKEHBbl MOJl PaBHbIMU YIJIAMH K IUJIOCKOCTH

npoekmmit Il . Torma akcoHomerpmueckme ocu pacmomararoTcs TakkKe TIOJ
paBHBIMH yraamum Apyr k apyry (120%), a mokasatenu uckaxeHus OymyT
npuOau3uTebHO paBHbI 0,82 (puc.8).

U3 (2) mpu Px = Py=Pz nomyuum:



2
3Px2 =2,P, =./-=082
3
JIisl TOCTPOEHUS HArISIHBIX W300paKEHHH NPUMEHSIOT IPUBEIACHHYIO
npsiMoyronsHyo msomerpuio ¢ Px = Py=Pz =1 ('OCT 2.317-69).
Takoe u300paKeHHE HA3BIBAETCS IPAKTHYECKMM WM  yBEIUYEHHBIM.
YBenudenue paBao 1,22 (ﬁ =1.22).
Puc. 7 -8
IpsaMoyroabLHAst AUMETPHS

ITo TOCT 2.317-69 npunsaTa NpsAMOyroibHas auMerpus, y kotopoii Px = Pz, a

Py=0,5Px. Ilpu Takumx MOKa3arensx HCKAKEHUH aKCOHOMETPUYECKHE OCH
pacnojararorcs Moj yrilaMu, yKa3aHHbIMHM Ha puc. 9. Pemenue ypaBHeHus (2)
JIacT 3HauY€HUs KOAPPUIIUECHTOB UCKAKEHHUSL:

Px: Pz: 0,94; Py:0,47.
I[JI}I IMPAKTHYCCKUX ueﬂeﬁ PCKOMCHAYCTCA CTPOUTL JUMCTPHUIO C

kooduumentamu uckaxenus: Px = Pz =1 u Py =0,5. Takoe n3obpaxeHne

aBysieTcs ynpoiueHHbiM. OHo yBennueHo B 1,06 pasa (0—24 =1,06).

IHocTpoeHne akKCOHOMETPHYECKHUX YepTexKei
IHocTpoenue minockoi purypsl B H30MeTpHHU

[TocTpoenue miockoi Gurypsl B u30MeTpuu TokaszaHo Ha puc. 10.
JInsi mOCTpOeHHs HU30METPUYECKOTr0 H300pakeHUsT B TOPU3OHTAILHON

MJIOCKOCTH ~ NIPOBOJAT — M3oMeTpudeckue ocu X ,Y .  Ecou  durypa,

U300pakeHHEe KOTOPOU HaJ0 MOCTPOUTh, CHAMMETPUYHAS, TO KOOPJIAUHATHBIE OCH
yA0OHO COBMEIIATH C OCSIMU €€ CUMMETPHH.

(puc.10)

KoaddurmenTsl uckaxeHus NOPSIMOYTOIbHOW w3oMeTpuu paBHbl 1,0,

TI09TOMY TIPU MOCTPOEHUM TIPABUIBLHOTO MIECTUYTONLHUKA HA OCAX X , Y 13
toukn O orknageiBarorcs orpesku, pasasie OA, OD u ON, OM. Tak xax

napaJuieNbHbIe TpsAMbIe TPOSUPYIOTCS TapaIeNbHBIMI, TO uepe3 Toukn 1N

u M NPOBOJAT TIPSMBIC, MapaienbHble OcH X . Ha 3THX IpaMBIX
OTKJIaJIBIBAIOT

N'B'=NB, NC=NC, ME=ME, MF =MF
N COCAVHAIOT ITOJTYUCHHBIC TOYKH. Ecmu IMPOCKIUA IMOCTPOCHA BEPHO, TO
IMPOTHUBOIIOJIOKHBIC CTOPOHBI IMCCTUYT'OJIbHUKA 6Y}1YT nmapaJuiCJIbHBI.
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Puc. 10

Croponsl mectuyronpinka BC= FE, mnapamnensusie ocu X, B
H30METPUH MPOCIMPOBAINCH PABHBIMH HATYPaJIbHOM BEJIMUYHHE, a OCTAIbHBIC
CTOPOHBI, HE MapajliebHBIC HU OJHONW KOOPAWHATHOW OCH, MCKaXaroTcs I0 -

passomy. Cropona CD wmsobpasunace B m3omerpunm orpeskom C D,

Gombumm, a cropona AB - orpeskom A'B’, MeHbIINM JeHCTBHTEIBHOM
BEJIMYMHBL. DTO WUIIOCTPUPYET MOJOKEHUE, YTO KOA(D(PUIMEHTHl MCKAKEHUS
ONpENENICHbl JIMIIb B HANOpaBJICHWH OcCeld. BenmnunHa WCKaXXeHHS 1O
IIPOU3BOJIBHOMY HAIIPaBJICHUIO HEU3BECTHA. M, eCiy OTpe30K He napalljiesieH HU
OJIHOM M3 KOOPJAMHATHBIX OCEH, TO B JIFOOOH aKCOHOMETPUYECKON MPOEKIIMHU €ro
CJIEAYET CTPOUTH IO KOOPANHATAM KPAWHUX TOYEK.

[Ipoekuuu mIOCKUX (QUIyp B M30METPUU B JIPYTUX IUIOCKOCTSIX MPOECKIUI
(IL,, II3) cTposiTcs aHanmoruyHo. B nuMerpum U Apyrux akCOHOMETPUYECKHX
IIPOCKLIMAX OTIIMYME COCTOUT B TOM, YTO IO OCSAM OTKJIAJBIBAIOTCS OTPE3KU C
y4eToM  KOI(PQPUIMEHTOB HMCKAaXEHHS KOHKPETHONM  aKCOHOMETPHUYECKOMH
IIPOCKLINH.

IHocTpoeHHe aKCOHOMETPUYECKOT0 YepTexa
(¢urypsl, 3aJaHHOM KOMILJICKCHBIM YePTEeKOM

Jan xommekcHbld  yeptexk  Qurypsl  (puc. 11). Tloctpouts ee
HU30METPUUECKOE U300pakeHue.

Ilopsook nocmpoenus
1.®durypa mpuBs3bIBacTCS K KOOPAWHATHBIM OCSM TakK, YTOOBI TOJYYHUTh
HAWJIYUIIyI0 HAarJsITHOCTh aKCOHOMETPUYECKOTO M300paKEeHUsS M TMOCTPOCHUE
OBLIO OBl KaK MOYKHO TIPOIIIC.
Ortomy TpeboBanuto oTBeuaeT cucreMa OXYZ, BeiOpannas Ha puc.l1. Bee
KOOPJIMHATHBIE TUIOCKOCTA STOM CHUCTEMBI COBMAJAIOT C TPaHSIMH (UTYPHI,

11



IMO9TOMY IIOCTPOCHHUC AKCOHOMCTPHYCCKHX KOOPAMHAT TOYCK YHPOIACTCA H
XOpOouIO IpOoCMAaTpUBACTCA KpUBasA ITIOBCPXHOCTD.

7
L

/EZ/
—

52 :’42

L

|
A

X, A,

\_V

ko h

Puc. 11

2. B cucteme aKCOHOMETPHYECKHX OCEH CTPOUTCS BTOPUYHAS TMPOCKIIHS

durypsr ABCD (Ipoekius ee TOpPH30HTAILHOM mpoekui) Ha ocax X Y . [l
nocrpoenus kpuBoit BC 0603HauMM IOMONTHUTEIBHO HECKOIBKO €€ TOUCK

(E, F). Ha uepreske IIOKa3aHO MOCTPOCHHE aKCOHOMETPUUECKOH MpoeKuun F
toukn F ¢ koopmuHaramu Xr u YF, HEOOXOIMMBIMH IS OCTPOEHUS

BropuuHoi Tpoekmuu F. Ot mavama O  ma ocm Y OTKJIAJIbIBACTCS
!

4
koopmurata Yp =Yg - R =Yg -1 . 3arem nposogures munms F 1| X' una

v 4
Heil oTknansiBaercs koopamHata Xp = Xp - Py = X -1, xoneunas touka

4

KOTOPOW BTOPUYHAS IPOCKLIUS Fl :
3. W3 BTOPUYHBIX MPOEKIUNA TOUEK (PUTYypHl TIPOBOISAT MPSMBIE,
napannensHele ocn Z , Ha KOTOPBIX OTKJIAJBIBAIOTCS AKCOHOMETPHYECKHUE

BBICOTHI TOYCK - KOOPAHATHI Z . I[J'DI TOYKHU F KOOpAnHaTa

!
Lo =LP,=2Z_-1
IHocTpoeHne aKCOHOMETPHYECKUX NMPOEKIHH OKPYKHOCTEH

OKpy>KHOCTH B aKCOHOMETPUYECKHUX  MPOCKIUSAX  MPOEHUPYIOTCS
auncamMu. J[ias mpsIMOYTONbHOM aKCOHOMETpPUHM OoJjblllasg OCh  JJUIUIICA
pacrnoJiaraeTcsi MEpHEeHIUKYISIPHO TOM AKCOHOMETPUYECKOM OCH, KOTOpas
OTCYTCTBYET B JIaHHOM IUIOCKOCTM TIPOEKIMI, a Majas OCh COBIIAJAET C
HampaBJjieHHEM 3TOM ocu (puc.12).

B TeopeTuueckoii H30MeTpur 6oJbInas och uunca passa d, manas 0,58d,

B npakTrueckoii 1,22d u 0,7d.
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B nuMerpudeckoil mpoeKIuu, BBITIOHIEMOW 0€3 UCKaKEHUS TI0 OCSIM XY,
Oonpimme ocu omuncoB B maockoctsax Il m II3 B Teopermueckoit u
IPaKTHYECKOi auMeTpur pasHbl cooTBercTBeHHo O 1 1,06d, a mansie 0,330 u

0,35d. Ocu smnuncos B mockoctu 112 pasusl: 6onbmas d u 1,06d;manas 0,9d u
0,95d (puc.13).

Puc. 12 Puc. 13

[Ipy BBITOMHEHUN MPAKTUYECKUX YEPTEKEH DIUIUIICHI 3AMEHSIOT OBAJIAMMU.

Ha puc.14 npuBeneH npuMep BBITOJIHEHUS 0BAJIA B IPSIMOYTOJIBHOW NU30METPHH.
Crioco06 1 (puc.14a)

[IpoBOIAT HM30OMETPHUECKHE OCH XY u CTpOSAT Ha HHUX KBajpaT Co
cropoHoii paBHo d. Bepmmny (Hanpumep, D) coeauHSIOT TpsMbIMU DF u
DK’ ¢ cepenunoii cropon AB ' u BC'. DK'=BE =R;- paguyc ayru
osara FK u EL. M'F =N'K'=Ry- pamuyc ayrm osana
FEuLK Puc. 14

/
I

2 B

3 S

x ‘ N
S| A \_71/(?_/[' §
N JaRN

| “\l[. L>4
7|0 ‘

,0717
B 1220 o
¢ - L
Puc. 14
Crioco0 2

OnpenensroT 3Ha4eHus OOJBIION M Malloi oceil syutunca, paBHbIX 1,22d u
0,7d. Ecau, Hanpumep, auaMeTp oKpy)kHOCTH paBeH 100 MM, TO OoJibIast OCh
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paBHa 100x1,22=122 mm, manas - 100x0,7=70 mm. IIpoBoasT nBEe B3aUMHO
MePIeHIUKYJISIpHbIe TpsMbie (puc.14 6) W OTKIAABIBAIOT IO BEPTHUKAIA H
TOPU3OHTAIM OTPE3KH, paBHbIE 3HAYCHUSM OOJBIION W MaJlod OCsM.

CoenuHAIT JydamMd TOYKH Du Bc toukamu F'L. Ha »rux Jaydax
HaXOJIATCS TOUKHU COMPsDKEHUS nyr oBasioB 1, 2 u 3, 4. Paauyc Ry nyru 23 u 14

pasen otpesky D K’ Ra xyru 12 u 34 — otpesky F 2.
[TocTpoeHue 0BaOB B MPSAMOYTOJIBHOW TUMETPHUM MOHITHO U3 pHUC.15.

Panuyc nyr oBana (puc. 15 a) KF u L'E', R1: OZC':C)lDI'
Pamuyc nyrosata K'L u E'F’ RZZOP)LIIOArEl =1/4DIC' (1/4

MaJIoi OCH 3JUIHIICA).
Ha puc.15 6.- oBai, nexxaruii B miockoctu 117,

0,

035d
Ln
9
;
Sy]

Puc. 15

ITocTpoeHne akCOHOMETPHUYECKON NPOEeKIUU chepbl

OuepkoMm cdepbl B MPSIMOYTOJbHBIX AKCOHOMETPHUYECKHX MPOCKIUIX
ABJISICTCS OKPYXKHOCTb, @ B KOCOYIOJIbHBIX IPOCKUHUSIX - HENPUEMIIEMbBIN JIs
BOCIIPUATHUS C(HEPBI DIJUIUTIC.

Ha puc.16 okpyxHocTh auameTpoMm, paBHbiM 1,220, u Tpu oBana,

nocrpoennsie B miockoctax 11y, IIp u 113 ¢ obumwM menrpom O, narmamno
npeactaBisioT cdepy. JioOyro TOuKy Ha TOBEPXHOCTH CGEepbl MOXKHO
IIOCTPOMTE I10 €€ KOOPAMHATaM (Ha PUCYHKE Touka A).
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Puc. 16

IHocTpoeHne aKCOHOMETPUYECKOH MPOEKINHU
cdepsl ¢ BbIpe3om

Tak kak nuHHS TIepecedeHusi chepbl SBISETCS OKPYXHOCTHIO, TO TIpHU
PACIIOJIOKEHUM CEKYILEeW TIOCKOCTH MapajuielIbHO KOOPJIUHATHOW OKPYKHOCTb
MPOEIUPYETCS AIUIAIICOM, KOTOPBIN JIerko mocTpouth (puc.14,15), onpenenus
Ha YEepTeXKe HUAMETP OKPYKHOCTH M KOOpPJAMHATHI ero ueHrpa (puc.l7). Eciu
CeKylllas IUIOCKOCTh HE MapajijiebHa KOOPAWMHATHOM IUIOCKOCTH, TO
AKCOHOMETPUYECKYIO TMPOEKUHUI0O JMHUU TepeceueHus cdepbl IMITOCKOCTHIO
HEOOXOJMMO CTPOUTH MO KOOpAWMHATAM €€ TOYeK (KaK KPUBYIO JIMHUIO Ha
puc.11).

15



[Tpumep mocTpoeHus cepsl ¢ BEIPE30M JaH Ha puc.17.

3uas koopaunHatel neHTpoB okpyxnocreir Xm, Xn, Xk,YmMm, YN, YK
TIOJly9EHHBIX B Pe3yJbTaTe ceueHus cepsl miockocTsaMu, u pamguycel Ri, Ro,
R3, ctponM snmncel Ha yepTexke. B nepeceueHny SIUTUIICOB MOTYyYEHbI TOUKH

A y B, C y D , KOTOPBIC TAKKEC MOKHO ITOCTPOUTH IO KOOPpAMHATAM.

Ay | Xy

Puc. 17

Br100p akcoOHOMeTpPUYECKNX NMPOEKIUit

['maBHBIMU TpeOOBAHUSMHU NIPU TOCTPOSHUU aKCOHOMETPUUYECKUX MPOCKITUH
ABJISIIOTCS HAIVIIHOCTh U IPOCTOTa NOCTpoeHMM. [loaToMy B Kakaom cirydae
HY’)KHO BHHMMATEJIbHO H3YUYHUTh OOBEKT MO €ro 4YepTeky B OPTOrOHAIBHBIX
npoekusax. ['paHHbIe TOBEPXHOCTH PACIOJIararoT TakK, YTOObl OOKOBBIE IPAHU
COBNAJAJIM WU ObUIM MapajuiebHbl KOOPAUHATHBIM IJIOCKOCTSIM.

[IpsAMOYTOJIbHBIE ~ AKCOHOMETPUYECKHE  NPOCKUMH, B  OTIAYHAE  OT
KOCOYTOJIbHBIX, B MEHBLIEH CTENEeHH HCKaXKalT GopMy mpeaMera Io
OTHOUIEHUIO K HAIIMM OOBIYHBIM MPEACTABJICHUSAM O MpeAMeTe. DTH MPOEKIUU
HallUId [IUpPOKOe mpumeHeHue. llpuuem mnpsmoyroibHas  U30METpUs
IIPUMEHSIETCS Yallle, TaK KaK C €€ IOMOIIBIO XOPOILIO BBIABISETCA YCTPOMCTBO
M3IEeNusd, a IPOEKUUs CTPOUTCS MPOUIE, YEM NPSAMOYTOJbHAs JIUMETPHS.
OKOHYaTEeNbHOE NPEANOYTCHHE TOW WM MHOW NPOEKIHMH ONpenessercs
KOHCTPYKLHUEHN MpeMeTa, ero HariasAHOCThIO Ha N300pakeHUN.
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Kocoyronbuble  MpOEKIUMH,  OCOOEHHO  M30METPUYECKHE,  CHIJIBHO
nedopmupyror dpopmy npenmera. OpoHTanbHas U30METpUs WM (QPOHTAIbHAS
TUMETpHUSl TPUMEHSIOTCSA B TEX CIydasX, KOIJIa >KeJaloT COXpaHUTh Ha

N300paKCHUHM UCTHHHBIN BUJI (POHTAIBHOTO CEUCHUS WU (PPOHTATHLHOTO BUIA
(puc.18).

Puc. 18

N300paxkenne akCOHOMEeTPUYECKUX MPOEKIUii
B pa3pe3ax

I‘IElCTO, I YIIYUIICHUA HAIJIAAHOCTH aKCOHOMCTPHUYCCKHUC I/I306pa)KGHI/I$I

U3JIENNH, TTOKa3bIBAlOT B pa3pe3ax C BBIPE30M YacTH WM Y4 wanenus. Pa3pe3sbl

BBIIIOJIHAKOT, KaK IIPaBHJIO, IIJIOCKOCTAMM, IIapaJUICIIbHBIMU KOOPAWHATHBIM
IINTOCKOCTAM.

Puc. 19 17



[IpaBunO IITPUXOBKM CEUEHUH B aKCOHOMETPUYECKUX MPOEKIMIX
MPUBEAEHO Ha puc.19.
JIuHUM WTPUXOBKU HAHOCAT MapajuiebHO OJHOM W3 JMaroHajieil MpoeKIHii
KBa/IpPaTOB, PACIIOJIO0KEHHBIX B COOTBETCTBYIOIIUX KOOPANHATHBIX TUIOCKOCTSX.

B akcoHOMeTpuYecKUX NPOEKIUSIX CIHIII MaXOBUKOB W IIKHMBOB, pedpa
AKECTKOCTU U TIOJJOOHBIE 3JIEMEHTHI IITPUXYIOT.

AKCOHOMETPUYECKME MPOEKIHH pe3b0 U 3yOyaThiX KOJEC MOXKHO
n3o0paxars ycimoBHO 1Mo ['OCT 2.311-68 u 2.402-68, kak Ha OPTOTOHAIBHBIX
YepTekKaX.

MeToanuyecKue YKa3aHHs K BbINIOJHEHUIO PadoThl
Copnep:xkanue u yueOHasi HeJib padoThl

[enbto HacToAIEH padOTHI ABIAETCS 3aKPEIIEHUE MOJYyUYEHHBIX CBEICHUIM
00 aKCOHOMETPUYECKUX MPOEKIUSIX U IMOITYyYEHHE MPAKTUUYECKUX HaBBIKOB B
BBINIOJTHEHUH HATJITHBIX N300pakeHU.

B pabote HEOOXOAUMO BBINOJHUTH MPSMOYTOJIBHYIO aKCOHOMETPUYECKYIO
MPOCKLIMIO  JCTAIM  HWHIMBUAYAJIBHOrO  3amaHusa. Jlertanp  3amaercs
OPTOTOHAJIBHBIM YEPTEXKOM IO 3a1aHnto 3 «IIpocTeie pa3zpesb».

Bb16op u3omMeTpun WM AUMETPUHM 3aBUCUT OT (DOPMBI U3JEHHS U TOCIE
OIIPEIENICHHUS €€ CTYACHTOM YTBEPKAACTCA NIPEIOAABATEIIEM.

AKCOHOMETpHUYECKasi MPOEKIUS BBIMOJHSAETCA C BBIPE30M OIHOW YETBEPTH
Ha (¢opmare A4. [Tpumep BbIIONHEHMS pabOTHI AaH Ha puc. 20.
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