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LIEJIb N HASBHAYEHUE KYPCA

HauyanbHblii (aganTuBHBINA) Kypc BBEAEH C LeNblo popMUMpoBa-
HWSI UCXOAHBIX KOMMNETEHUMI, HEOBXOAMMBIX ANS NOCNEeAYIOWEro nsy-
YeHus1 BY30BCKMX AMCUMNIMH: «HadepTaTenbHas reometpus», «UH-
KeHepHas rpacdmka», «KoMmnbtoTepHas rpacdumka». [OaHHbIA Kypc
npeaHasHayeH Ans npuobpeTeHns n pasBuTUS NPOCTPAHCTBEHHOMO
BOObGpaxeHns n 4depTéxHorpadmyecknx HaBbIKOB Y CTYAEHTOB B
YC/TOBUSIX MHTEHCMBHOW ayAMTOPHOW paboTbl, KOMMEHCUPYS, BO MHO-
rMx Cny4vasx, OTCyTCTBUE npeaMeTa «HepuyeHne» B LUKONe.

TeMaTuka Kypca OCHOBbIBaeTCs Ha H6ase LWKONbHOro Kypca uvep-
YeHus, a TaKKe COAEPXMT 3MeMeHTbl 06LweobpasoBaTenbHbIX UHXe-
HEPHbIX MPOrpaMM BbICLLEN LUIKOMbI, BK/OYAs NPOCTble rpaduyeckme
3a4aHwns, BbIMOMHAEMbIE B ayAUTOPUN NOA PyKOBOACTBOM Mpenoaasa-
Tens.

Kaxxgoe 3aHsATUE HAYMHAETCS C BBOJHOM 4acTu, B KOTOPOM [a-
6TCA HOBbIM MaTepuan C UCNOSIb30BAHUEM M/aKaToB, MOAENeN, Mynb-
TUMPOEKTOPA, a TakXKe MPUMEpPbI peanu3aumnn NoslyYeHHbIX 3HaHui. B
npouecce y4yebbl CTyAEHTbl 3HAKOMATCA C Ha3Ha4YeHUEM YEepPTEXHbIX
WHCTPYMEHTOB ¥ Npuémammn 3chdekTMBHON paboTsl ¢ HUMKU. DopMynu-
PYIOTCS OCHOBHblE MOHSATUS U CMOCOObI OTOOpaXeHus TPEXMEPHbIX
06BbEKTOB Ha ABYMEpPHOM 4YepTexe. PaccMaTpuBaloTCs 3neMeHTapHble
reoMeTpuyeckune Tena: nNpu3amMa, NMpamuaa, UAIMHAP, KOHYC, cdepa K
NPUEMbI MOCTPOEHUSI UX MPOGUIBLHBIX NPOEKUMIA MO ABYM 3adaHHbIM
NPOEKUMSIM, @ TaKKe HeOCTAOLWMX MPOEKLMIA TOUEK STUX Uryp.

[ns MHTEHCUUKAUMM 3aHATUN M MOBLILEHUS KayecTBa Mo-
CTPOEHUI CTyAEHTaM MpeAnaralTCs YepTEeXN3aroTOBKM, KOTOPbIE OHU
AopabaThiBaloT B MPOLECCe MPaKTUYECKMX 3aHATMI. KOMMNeKT ux co-
LEPXUTCS B MPUIOXKEHMSX HacToswero nocobus. BbimonHeHHble pa-
60Tbl, Kak nonesHble 0bpa3ubl, CneayeT coxpaHaTb A0 3ro cemMecTpa,
korga 6ygeTt untatbca Kypc «HauyepTaTenbHasi reomeTpus» unm «MH-
XeHepHasl 1 KOMMbloTepHas rpaduka».

Tak Kak aganTuBHbLIN KypC AONOMHUTENEH K OCHOBHOM Harpyske
CTYREHTOB, BCE MPaKTUYeCKMe HaBbIKM NPUMOBpETaloTcs B Mmpouecce
ayAWUTOPHLIX 3aHATMI NOA PYKOBOACTBOM npenoaasaTens. JoMaluHue
3aAaHna OTCYTCTBYIOT, 3a4€T Mo Kypcy — KadeapanbHbli, Mo pesyb-
TaTaM TecTupoBaHus. KOHTPOsb 3HaHWi ctaHaapToB ECK/ u reomet-
pUYECKMX MOCTPOEHUIA OCYLLECTBNSIETCS B Hayane M B KOHLUE Kypca.
MepBbli KOHTPOJIbHBIA TECT OLIEHMBAET MCXOAHbIE 3HAHWSI CTYAEHTOB,
BTOpOM — 3(PHEKTUBHOCTb NPOBEAEHHbIX aAanTUBHbIX 3aHSTUN.
Pe3ynbTaThl TECTMPOBaHMS, @ Takxke MOCELAaeMOCTb aAanTUBHBIX 3a-
HATUI CTYAEHTaMWU MepeaatoTcsl Janee npenoaaBaTenisiM, BeaylwuM B
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CNeaylowWeM CeMeCTpe 3aHsTUSI MO HayepTaTeNlbHOW reoMeTpun ans
aHanusa ux NpunexaHus no Kypcy.

1. CTAHOAPTbI U CTAHOAPTU3ALUMUA

1.1 O6uwme NOHATUA O CTaHAApTaX

TepMuH cTaHaapT 0bpa3oBaH oT aHrn. standard — 3To obpasel,
MOZEesb, 3TasoH, MPUHATBLIN A4S COMOCTAB/IEHNUS] C HUM ApYrMX nopob-
HbIX 0ObEKTOB.

CraHaapTbl OCHOBbIBAIOTCA Ha 0600LLUEHHbIX pe3ynbTaTax Hayud-
HbIX 3HaHWM, W3y4YeHWUsl MPAKTUYECKOrO OMbiTa, PasBUTUS TEXHWKM,
TEXHONMOMMWU N HaMpaB/ieHbl Ha AOCTMXKEHME HaubonbLUel BbIroabl Ans
obLecTBa.

B HacTosilee BpeMsi uvalle WCNOMb3YT Apyroe 3HayeHue:
CTaHAAPT — 3TO HOPMATMBHbIN AOKYMEHT, YCTaHAB/IMBAIOLWMIA eanHble
TpeboBaHUs K O6BEKTY CTaHAApPTM3aLUMM, YTBEPXKAEHHbIN B YCTaHOB-
NEHHOM NopsiAKe.

Ob6beKTbl CTaHAAPTM3aUMM — 3TO BCEBO3MOXHAs MpoAyKuus
pasfiMyHbIX 3aBOJOB WM MPeanpusTUi, a TakKe HOPMbI, NpaBuia, Me-
TOAbl, TEPMUHbI, EANHULILI BEIMYMH, MPUMEHSIEMbIX B HAYKE, TEXHUKE
N CENbCKOM XO03AICTBE.

CraHgapTv3aums — 3TO NPOUECC YCTaHOBEHUS U MPUMEHEHMS
npaBun Mo yrnopsAoYEHUO AesTENbHOCTM B ONpeaenéHHon obnactu
Ha NoMb3y M NPU y4aCcTUM 3aMHTEPECOBAHHbBIX CTOPOH.

CTaHpapTv3aumsi — BaXkKHeMWMWA hakTop TEXHUKOIKOHOMUYe-
CKOro pasBuTUs CTpaHbl. OHa NMO3BONSIET SKOHOMUTbL TPYAOBbLIE U Ma-
TepuasbHble Pecypchl, COKpaLlaTe CPOKN NPOEKTUPOBAHMS U U3rOTOB-
NEHNSt MPOAYKUMW, MOBbIWATbL €€ KayecTBO M CHWXaTb cebecTtou-
MOCTb. YeM 6onblue OTpacien xo3sMCcTBa CTpaHbl OXBayeHbl CTaHAap-
TU3auuel, Tem Bblle MOTEHUMan CTpaHbl M YPOBEHb XW3HW Hacene-
Hus. FocyaapCTBEHHbIE CTaHAApThl 06s13aTeNbHbl AN1s BCeX Npeanpus-
TUA M OTAENbHLIX NWu. HapywuTenu crtaHaapTa NpecneayloTcs no
3aKOHY.

3apoXaeHve CTaHAApPTM3aUMM MOXHO NpoCneauTb C rny6okom
AapesHoctM. B [peBHeM Ervnte 6biin CTaHAapTU3MpOBaHbl NyKM,
CTpenbl, KaMHW, U3 KOTOPbIX BO3BOAMIWUCH NUpamMuabl U Apyrue co-
opyxeHusi. B Poccun craHaapTbl nosBngoTCcd BO BpeMeHa KBaHa
Ipo3Horo. Mpu HEM Bbina cTaHAapTU3UpOBaHa apTUANepus U paspa-
60TaH MepuTENbHbLIN UHCTPYMEHT.

1.2 Cranpaptbl ECK

BriepBble B Halel CTpaHe CTaHAapTbl Ha 4YepTexu 6blin BBe-
6
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AeHbl B 1928 rogy nog HasBaHWeM «YepTexku Ans BCeX BMAOB Mallu-
HOCTpOEHUS».

B HacTosillee BpeMsl LEHTpasibHbIM OpraHoM B 06/1acTu CTaH-
faptusaumm asnsetca POCCTAHOAPT — ®epepanbHoe areHTCTBO Mo
TEXHWYECKOMY perympoBaHuIO 1 METPOSIOTM.

OcynapctBeHHble CTaHaapThl A0 1968 roga pa3spabaTbiBanucb
ANSt KOHKPETHbIX OAHOTUMHBLIX BUAOB M3AENUA U coaepxanu B 060-
3HAQYEHUN eaMHbIV MOPSIAKOBLIA HOMEP M Yepes TUpe rog perucrpa-
umm, Hanpumep, «FOCT 779870 — 601Tbl C LUECTUTPAHHOW FONIOBKO».
C 1968 roga ctanu Takxe BblMyckaTb KOMMIEKCHl (CUCTEMBI) MEXOT-
pacneBbiX CTaHAApTOB, COAEpXXaliMe B3auMOyBSi3aHHbIE MpaBu/ia U
NMOMOXEHWUS, OTHOCALLMECS MPEUMYLLECTBEHHO K OpraHuM3aumMm wu
yrpaBfeHNIO MPOM3BOACTBOM, TEXHMKO3KOHOMUYECKON M APYroin [o-
KyMeHTaumm. Kaxaol cucteme B 0603HAYEHWUM MPUCBanBatoT UMcpo-
BOW MOPSIAKOBLIA MHAEKC, MOC/e KOTOpOro obsi3aTenbHO CTaBST TOY-
Ky, HanpuMep:

1. — l'ocypnapcTtBeHHass Cuctema Crangaptusaumm (FCC);

2. — EpwHaa Cuctema KoHcTpykTOopckon [loKyMeHTauuu
(ECKA);

3. — EavHas Cwucrema TexHonoruyeckon [oKymMeHTaumm
(ECTH);.

30. — CucTeMa CTaHAapTOB 3ProHOMUKM U TEXHUYECKOWN 3CTe-
TUKMN.

ECKl] — KoMnnekc CTaHAapToB, YCTaHaBAMBAIOWMWX eauHble
npasufia 1 NoNoXeHWs no paspaboTke, ocopMaeHNo 1 obpalleHuto
KOHCTPYKTOPCKOM AOKYMEHTaLMN.

K KOHCTPYKTOPCKMM [OKYMEHTaM OTHOCST YepTeXu AeTanew,
cbopoyHble YepTexu, cneundmkaummn, cxembl, PacHETHOMOSICHUTENb-
Hble 3aMnCcKK, TEXHUYECKNe YCIoBKSa U apyrue.

CraHpapTbl BpeMs OT BpeMeHW nepecMaTpuBaloT. M3MeHeHus
CTaHAapTOB CBS3aHbl C Pa3BUTUEM MPOMbILWIEHHOCTN U Hay4YHOTEXHU-
yeckMM nporpeccoM. Mpu 3TOM, Kak MpaBuio, HOMEp CTaHZapTa Co-
XPpaHSAETCs, a MEHSETCS AaTa perncrpaumm.

1.3 CTpykTypHas cxema o060o3HaueHus ctaHaaprtos ECK[]
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MCT2.301-68

o4 perncrpauunu

OpSIAKOBLIM HOMEp CTaHAapTa B KiaccuduKaLloH-
Hoi rpynne (01-99)

01+ ®ppmaTbl
02 |- MaciwuTabsl
03 | JlnHun

04 |- WpwndTbl

05 |- N306paxkeHust (BUAbI, pa3pe3bl, CEYEHNS)
06 [~ WITpnxoBka
07 - HaHeceHue pa3MepoB

KnaccudukaumoHHas rpynna (09)

0 - O6LUME NONOXKEHUS;

1 4 OCHOBHbIE MONOXeEHMS;

2 - Knaccudmkaums n obo3HaveHne nsaenuin B KA,
3 4 O6Lwme NpaBusa BbINMOMHEHUS YEPTEXEN;

MNpoune cTaHgapThbl

O
|

Cucrema craHgapTos (knacc)

"ocypapcTBeHHas CucteMa craHgapTtusauum (MCC);
FnvHas CucteMa KoHcTpykTopckon JokymeHTaumm (ECKAO);
FnnHas Cuctema TexHonornyeckon JokymeHtauum (ECTA);

W=
|

30. —|CucTeMa CTaHAapTOB 3PrOHOMUKMN U TEXHUYECKOW 3CTETUKM.

KaTeropus ctaHaapToB

ISO — MexxayHapoaHsble;
OCT P — rocynapcTBeHHble cTaHAapThl Poccun;

FOCT — MexrocygapcTBeHHble (cTaHgapTel CCCP, ceiyac cTpaH
CHI);

OCT - oTpacneseble;
CTN — kopropaTuBHble (CTaHAAPTLI NPeanpUaTUiA);
CTO — n3gaBaeMble 06LEeCTBEHHbIMY 0OBbEANHEHUSAMM.
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FOCT 2.30168 — 3TO MeXrocyAapCTBEHHbIN CTaHAAPT, Knacca
ECKA, u3 rpynnbl «O6LMe npaBu/ia BbIMOSIHEHUS YepTexen», ycTa-
HaBMBaOLWMIN TpeboBaHMS K YEPTEXHBLIM hopMaTaM.

ECK/, co3gaeT ycnosusi Ans B3aMMHOro 0bmMeHa KOHCTPYKTOp-
CKOM AOKYMEHTaUMEN Mexay pasfnyHbIMK NPeanpuaTUSIMU U OpraHu-
3aumsiMpn, nosblwaeT 3M@PEKTUBHOCTb COBMECTHbIX MPOEKTHOKOH-
CTPYKTOpPCKMX paboT co ctpaHamu CHI, yBenmMumBaeT BO3MOXHOCTb
NPUMEHEHNs CPeaCTB MexaHM3aunuM M aBToMaTM3aummn npu paspabot-
K& KOHCTPYKTOPCKOW AOKYMEHTaLMM.

TeMbl 4N CAaMOCTOATE/IbHOIMO U3YUYEHUA:

1. OCHOBHble MOHATUS O CTaHAApTU3auMK. TepMUHbI U onpeae-
NeHuns.

2. EanHas cucteMa KOHCTPYKTOPCKOW IOKYMeHTaumu. OCHOBHOe
Ha3HauyeHue ctaHgapToB ECKA (FOCT 2.00193). Obwme NonoxxeHms.

2. CTAHAAPTbI ECKA (FOCT 2.30168, 2.10468,
2.30268, 2.30481, 2.30368)

2.1 ®opmartbl yepTexxen (FOCT 2.30168)

YepTexxm n Apyrme KOHCTPYKTOPCKME [OOKYMEHTbI BbIMOHAIOT
Ha nmcTax, opMaTbl KOTOpPbIX onpeaeneHbl. CtaHaapTmlauuns dopma-
TOB MO3BOJISIET YHU(DUUMPOBATb YEPTEXKHbIE CTOJbI, MALUUHBLI U MpK-
CnocobneHns Ans M3roTOBNEHUS, PA3MHOXEHUSI U XPAHEHUs YepTe-
el 1 Apyrmx KOHCTPYKTOPCKMX AOKYMeHToB. ®opMaT nucta onpege-
NSIETCA pa3MepPOM BHELIHEW paMKW, BbINMOSIHEHHOM TOHKOW JIMHUEN.
BHYTpeHHsIsi paMka — paMka YepTexa — BbINOSIHAETCS CMOWHON TON-
CTOM OCHOBHOM NMHMEN Ha paccTosiHuM 20 MM OT NEBOW CTOPOHbI
BHELLUHEN paMKM U 5 MM OT oCTasnbHbIX €é cTopoH. dopMaThkl noapas-
LENSIOTCA Ha OCHOBHbIE W AOMNOSHTENbHbIE. [T OCHOBHbLIX (opMa-
ToB (Tabn. 1) nonyyeHbl NyTém 6€30TXOAHOrO AeneHus camoro 60nb-
woro cdopmaT ¢ pasmepamm cTopoH 1189x841 mMm (nnowaab 1 M2) Ha
MeHblUMe, HO MoAOobHbIE UM Apyrve, Tak Kak OTHOWeHue 6onbluel
CTOPOHbI KaXA0ro copMaTa K MeHbluei coctaenset V2 (puc.1). [do-
NonHuUTENbHblE popMaThl 06pa3yroTCs yBeIMYeHMEM KOPOTKMX CTOPOH
OCHOBHbIX (hOPMaTOB B N pas, rae N — Lesioe YMCO, YTO OTPaXeHo B
ero 0603HayeHnn. Hanpmmep, fononHuTenbHbIM hopMaT A4x3 MMeeT
pa3mepbl 297x(210x3)=297x630 mMM2. OdopMutb  Nepayio
NosIoBMHY nucTa 3aaaHusa 1 «dopmatbl» No obpasuy Ha puc. 3

OcHoBHbIe YepTéxHble dhopMaThbl
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0603Ha4veH A0= Al = A2 = A3 = A4 =
ne cdopmaTa
Pasmepbl 841x1189 | 594x841 | 420x594 | 297x420 | 210x297
CTOpPOH, MM
Tabn.1
AZ
3 Al
A4
A
Ad
1189
Puc.1

2.2 OCHOBHaa HaAMNMUCHb

Ha Bcex yepTexax u cxemax B MpaBOM HWXHEM yriy pacnona-
raloT OCHOBHYKO HaAMUCb ANs rpaduyeckux AOKYMEHTOB, C rabaput-
HbIMW pa3Mepamu 18555, a ang TekcToBbiX AOKYMeHTOB — 18540 MM,
cofep)xaHune KotopblX yctaHaBnusaeT FOCT 2.10468. Ha BTOpbIX U
nocneaylLwWwmx NncCTax BCeX AOKYMEHTOB OCHOBHas Haamnuch C raba-
puUTHbIMM pa3mepammn 18515 mMM. Ha nuctax cdopmata A4, OCHOBHYIO
HaZnNucb pacnonaraloT TOMbKO BAOMb KOPOTKOM CTOpOHbI. Ha uepTe-
Xax apyrux ¢opMaToB OCHOBHYIO HaAMMCb MOXHO pacnonaratb Kak
BAO/Mb AJIMHHOW, TaK M BAOSIb KOPOTKOW CTOPOHbI. B BepxHei rpade
BCEX OCHOBHbIX Haanucel ykasbiBaeTcs wWudp AokyMeHTa. Ludp
BCEX CTyAeH4Yecknx paboT Ha kadeape WUUKI gomxeH BkAo4vaTth cne-
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Aylolume cocTaBnsiowme: 0603HaYeHWe rpynnbl, CEMECTP, HOMepa
BapuaHTa, C60poYHON eanHULbI, McTa. CMOTpK obpaseL 3amnosiHEeHNs
OCHOBHBbIX Haanucen Ha puC. 2.

OcHosHas Hadnuck

Orns meKkcmosbix OOKYyMeHMos

lpynna

TKT11.0115 00.01

H@é;c_e.:’ tm | Ao | Acmdd
fempoe ; = Iy g 1 2
: CodepsxaHue pabom arty

B Kagedpa MuKI

Slady o ey

Onsa nocnedyrouux nucmos

N iy

TKT11.01.15.00.02 i

Lol AN dowem, 205 1} lezz e,

aghuveckux GOKyMeHmos

R d

g
n
©
Ee]

TKT11.01.15.00.04

=5 Mrrry IMNGrvin s

Kopnyc pedykmopa S55ke| 1.5

Sy i deieyae

VieaHoe
Mempoe

em ! | Acmob
CY 25 FOCT 1412-85 ,(wfg;ym,(,

KonwooBon @oovam

Hals WP s

Puc. 2

2.3 MacwTabbl

[eTtann n cbopoyHble eanHuLbl Ha YepTexxax n3obpaxatoT B
HaTypasibHYIO BEIMUNHY, €C/in OHWM COPa3MepHbl YepTEXHbIM dhopMa-
TaM; C YBE/IMYEHUEM, EC/IN OHW MESIKUE U CIIOXHbIE UM C YMEHbLUe-

HMEM, ecnin OHU 6osblUME, HO MPOCTLIE.
Macwtab — 3T0 OTHOLLEHWE NIMHENHBIX pa3MepoB U30bpaxe-
HWSI NPeAMETa Ha YepTEXeE K ero AeNCTBUTENbHBIM (HaTypanbHbIM)
NVHENHbIM pa3MepaM. Buabl, 3HayeHns MacTabos 1 Ux 0603HaYeHVe
Ha yepTexax ycTaHasnueaeT FOCT 2.30268.
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HaTtypanbHas BenmunHa —1:1.

MacwTabbl yBenuuennsa —2:1; 2,5:1; 4:1; 5:1; 10:1; 1:20 v gp.

MacwTabbl ymeHbweHnna—1:2; 1:2,5; 1:4; 1:5; 1:10 1:15; 1:20

v ap.

DTV 3HAYeHVs YKa3biBaloT B OCHOBHOW HaanNucy YepTtexa (puc.
2). MacwTab ans oTAenbHOro n3obpaXKeHns Ha YepTexe 3anucbiBaroT
¢ nobaBneHneM 3arnaBHoi 6yksbl M, HanpuMep, M1:2 1 pacnonaratoT

HaZ HUM.

Hanbonee xenateneH macwtab 1:1. B 3Tom cnyyae npu Bbi-
NOMHEHNN M306PaAXXEHNS HE HYXXHO NepecyMTbIBaTb pa3Mepsbl.

CnegyeT MOMHUTBL, YTO, pa3Mepbl Ha YepTexe HaHOCAT Bcerga
AENCTBUTESIbHBIE, HE3aBMCMMO OT MaclwTaba. YrroBble pasMepbl Mpu
N3MEeHeHUn MacliTaba He MeHATCS.

2.4 WipndTbl 4EPTEKHDbIE

Bce Haanucn Ha yepTexxax A0MKHbI ObITb BbIMNOSHEHbI YepTex-
HbIM WpKdTOM. HauepTaHue BykB 1 uMdp YepTexHoro wpudTa ycra-
HaenueaeT MOCT 2.30481. CraHgapT onpeaensieT BbICOTY U LUMPUHY

6YKB M UNcp, TONWMHY NMHUIA 0BBOAKM, pacCTOsiHUE Mexay BykBamu,
C/I0BaMU N CTPOYKaMM.

ABBIAEX MK/ | Honpemygxusu
MH@HP(Ty¢xu¢ WbbIL3INS

WUBLBI0T 12345678903
adbedexsudknn IV VIVIIXY

YepTExXHbIN LWpnGT MOXKET BblTb MPSAMOM M C HAKNOHOM 75° K
JIMHUW CTPOKMW.

Obwmit napameTp wpudta — pasmMep h — BbicoTa NPOMUCHBIX
(3arnaBHbIX) 6ykB, a Takke undp B MUAIMMETpaX, KoTopas 6epéTtca
u3 cneaywowero psga: (1,8); 2,5; 3,5; 5; 7; 10; 14; 20; 28; 40.
BbicoTa 6ykBbl M3MepseTcs nepneHamKynsapHO K OCHOBaHWMIO CTPOKM.

Yepe3 pasmep h MOXHO Bblpa3uTb BCe OCTasbHble NMapaMeTpbl
wpudrTa.

BbicoTa cTpouHbiX 6ykB 6epéTcs U3 3TOro psiga, HO Ha HOMep
MeHbLe nnn (7/10)h.

12
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B 3aBMCMMOCTVM OT TOMWMHbI NUHUIA d WpKUdT 6bIBAET ABYX
TUMOB: TOHKMIN — A 1 YTONWEHHBLIN — b. TonwmHa nunHWA wpudta A
paBHa d=h/14, a wpudta b — d=h/10. CTyaeHTam pekomeHayeTCS
MCMOMb30BaTb HAKMOHHLIA  WpndT B, uMelowmit cneayowme
napameTpbl:

PaccTosiHne mexay 6yksamu — (2/10)h unm 2d.

PaccTosiHne mexay cnosamum — (6/10)h nnm 6d.

MuWHMManbHOE paccTosiHMe Mexay OCHOBAHMSIMM  CTPOK
(war) = (17/10)h.

HuxHue anemeHTbl 6yks [, LI, LL| v BepxHuit aneMeHT 6yksbi W
BbIMOJHSKOT 3a@ CYET NMPOMEXYTKOB MEXAY CTPOKaMM.

LnpuHa 6onblMHCTBA 3arnaBHbix 6ykB paBHa 0,6h wnu 6d.
LvpuHa 6ykB A, O, X, M, ¢, X, U, W, W, b, bl, O 6onblue 310l
BENMYMHBI Ha 1 mnn 2d, (BKIOYAs HUXXKHME U BEPXHUE 3/IEMEHTHI), a
wupwuHa 6yks I, 3, C MeHbLe Ha d.

BepxHue 1 HMXHME 31EMEHTBI CTPOYHBIX BYKB BbIMOHAOTCS 3a
CYET PacCTOSIHMI Mexay CTPOKaMK U BbIXOAST 3@ CTPOKY Ha 3d.

LLinpnHa 60nbluMHCTBa CTPOYHBLIX 6ykB paBHa 5d. LLUnprHa 6yks
a, M, U, b paBHa 6d, 6yks x, T, &, w, W, bl, 1o 7d, a 6ykB 3, c — 4d.

Boicota 6ykB M uMdp Ha 4epTexax, BbINMO/IHEHHbIX B
KapaHAalle, Ao/mKHa 6bITb He MeHee 3,5 MM.

YT06bl HayuMTbCS XOPOWO MMCaTb YEepTEXHbIM LWpUGTOM,
BHayane Ana Kaxaon OykBbl 4epTaT ceTky. [locne oBnageHus
HaBblkaMM HanucaHusi 6ykB W uUMdP MOXHO MPOBOAUTL TOJIbKO
BEPXHIOI N HUKHIOO JIMHUWN CTPOKM.

6yKBbl HaNMCaHbl NPaBW/IbHO, 06BOAAT UX MSATKUM KapaHZaLloM.
Ona6yks I, O, N, 4, N1, M, N, T, X, U, W, L MoxxHo npoBecTn
TONMbKO [BE€ BCMOMOraTefibHble JIMHUM Ha pPacCTOSAHUM, PaBHOM WX
BbICOTE.
Ona 6yks A, b, B, E, H. P, ¥, 4, b, bl, b, 1 mexagy asyms
rOpV30HTaNbHbIMK IMHUAMMK CneayeT Ao6aBUTb NOCPeanHE elle OaHY,
Mo KOTOPOW BbIMOJIHAIOT CPEHNE UX 3NIEMEHTHI.
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Onsa 6yks 3, O, ®, IO nNpoBoAAT YeTbIpE NIMHWKM, TAE CpeaHue
JIMHUW YKa3bIBaOT rpaHuLbl CKPYrieHUH.
Jinvct  3apganma 1  «®opmaTbl» OKOH4YaTenbHO gopaboTaTb B
COOTBETCTBMM C 06pa3uoM Ha puc. 3. [JaTb onpedeneHue MOHATUIO
MacwTab. YkasaTb 3HayeHWss He MeHee BOCbMW CTaHAAPTHbIX
MacwTaboB YMEHblUEHMS M — He MeHee p[ecaTm MacwTabos
yBennueHusi. [Ins 3anoMuMHaHWs HadepTaHuil 6ykB M LUGP HaBECTM
WPpUGT MArKMM KapaHAaloM, 3aTOYEHHBLIM JOMaTKOW. YepTéXHbIM
wpudTom TMNa b, paamepoM NQ 7 akkypaTHO M YETKO BMMCaTb CBOIO
(hamMmnnio U MHUUManbI B CTPOKY C CETKOKN, NpeaBapuTeNlbHO pa3MeTUB
HaKJIOHHBIMW MOA 75° NIMHUAMUN LUMPUHY KaXkaoW 6YKBbl U MPOCBETHI
Mexay HUMM.

TeMbl AN CAaMOCTOSITENIbHOIO U3Yy4YEHMUS:

1. FOCT 2.30168. ECK[. ®opmMaThl.

2. NOCT 2.10468. ECK[. OcHOBHbIE HAAMUCK.
3. FOCT 2.30268. ECKA. MaciuTtabbl.

4. TOCT 2.30481. ECKA. WpundTbl YepTéxHbIE.
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Haurmerobarue Tomuuma [Tobmapums
- e | Hawepmanue HazHaqerue
JUHUY 5 P HOYEDMAHLE
(nnowrag moncmas 5 uHuy Budumozao KaHmpa,
ocHobHag DaMKU YE0mexa
Cnnowras $/05/3 Pasreprsie. BeHocHeE,
moHKas - - Brrorpzame/ibHyle KLY
(nnowxag
/253 A~ | e Kopomkue Auruy oopeiba
bomucmag /2S5 P P
Umpuxobas S-S | == — — /uHuY HeBuduMezo KoHmypa
Umpuxnypkmupras
PUXTIKITLD 253 — - T Ocebwe v uermpobye fumuy
MoHKAS
Umpuxnyrkmupras sl - - F0He! MEOMOOBPACOMKL U NOKDLITIUL,
ymo/uyenHas HA/IOXEHHBIE [DOEKULL
PazorkHymas S-158| = - - - /IUHUL ceyeHu
(nnowrasg mowkas
S/2-5/3 Ao i o0peba
£ U3noMamy
Umpuxnyrkmupras Aumuw czuda Ha pazbepmxay,
C Gbyma mokary S-S — - — | —--— U300pAXEHUE HaCIMeU U30e/uUs
MoHKAg b KpauHux nonoxequsy

CnnowHasa ToncTtas OCHOBHAs JIMHUA. 3TY JIMHUIO MPUMEHSIOT
ANs n306paxeHns BUAMMBbIX KOHTYPOB MpeaMETOB, pa3pesoBs, ceve-
HWI, paMku U rpad YepTexa. EE TonwmHy (S) BblibupaloT B npeaenax
ot 0,5 0o 1,4 MM B 3aBMCUMMOCTW OT BEIMYMHbBI U CIIOXKHOCTU M306pa-
XeHus, oT dopmaTa uyepTexa. TONWMHbI APYrUX JIMHWK BbipaXkatoT
yepes TONLUMHY CMJIOLWHONM TONCTOM OCHOBHOW JIMHUMN,

CnnolHaa ToHKaa nuHus. TonwuHa eé ot s/3 Ao s/2. OHa uc-
MoNb3yeTCsl B KayecTBe BbIHOCHbIX, pa3MepHbIX JIMHUWA, IMHUIA BCMo-
MOraTe/nbHbIX MOCTPOEHMUI U LUTPUXOBKM.

CnnowHasa BonHUCTas nuHUS. cnonb3yeTca Kak KopoTKas NMnHUS 06-
pbiBa B TeX Cyyasix, korga usobpaxeHue AaHO Ha yepTexe He non-
HOCTbIO. TonwmHa nnHKMK oT s/3 o s/2.

LWtpuxosas nuHuS. MpuMeHseTcs Ans u3obpaxeHns Hesuau-
MbIX KOHTYpOB rnpeaMeTa. LLUTpuxoBasi IMHNA COCTOUT U3 OTAENbHbIX
WTPUXOB (YepTouek) NPUMEPHO OAMHAKOBOW A/MHbLI. JIMHY KaXxaoro
WTpuxa BbIGMpalOT OT 2 A0 8 MM B 3aBUCUMMOCTU OT BENYUHBI N306-
paxeHus. PacctosHue mexay wTtpuxamum oT 1 go 2 MM. TonwmHa
LUTPUXOBOW NTMHWUK OT S/3 A0 s/2.

LWTpux NyHKTUpHas TOHKas NuHUA. Mcrnonb3yeTca Kak ocesas,
LeHTpoBas, a Takke NNHUA cuMMeTpun. OHa COCTOUT U3 ASIMHHBbIX
TOHKUX WTpKxoB (0T 5 Ao 30 MM) 1 Touek Mexay HUMKU. BMecTo Touek
[OMNYCKAeTCsl YepTUTb KOPOTEHbKME LUTPUXU — MPOTSHKKU — AnvHON 1
2 MM. PaccTosHne Mexay ASMHHBLIMK WTpuxamMu oT 3 Ao 5 mMm. Ton-
LMHa NMHMKM OT S/3 1o s/2.

LWTpuxnyHKTUpHas yTonwéHHas. O603HayaeT MnoBEpPXHOCTH,
noanexaiwyme TepmoobpaboTke MAM NOKpacke, a Takxe Ansa msobpa-
)KEHUS| 3/1EMEHTOB, PACMOSIOKEHHbIX Mepes  CeKylleil NAoCKoCTM
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(HanoxeHHast npoekums). TonwmHa AMHUMKM oT S/2 Jo 2s/3.

PaszoMkHyTas nuHUsA. MokasbiBaeT MONMOXEHME CEKYLLEel Mnoc-
KOCTWU MpU M306pakeHUn pa3pesoB M CeYeHWiA. TONLMHA JINHUK OT S
pno 1,5s.

CnnowHasa ToHKas € u3nomamu. Mcnonb3yeTcss Kak AJMHHAas
NMHUSI 0bpbiBa MpU HEMOSIHOM M300paXXeHUst KPyrMHbIX OOBLEKTOB Ha
yepTexe. TonlMHa NnHKMKM OT S/3 Ao s/2.

LLUITpMXNyHKTUPHas ¢ ABYMS TOYKaMu TOHKas NmvHus. OHa uc-
Nonb3yeTca ANS YKas3aHUs NNHUIA crmba nNpu NOCTPOEHUU PA3BEPTOK,
a TaKkke ANna n306paxkeHnst NOABWXKHBIX YaCTeN U3AENUN B KpaHUX
nonoXxeHusx. TonwmHa nuHmm ot s/3 o s/2. Bce npepbIBUCTbIE
JIMHUW QOMKHbI HAYMHATBLCS U 3aKaHYMBATLCS LUTPUXAMM.

2.6 LWWTpmxoBka aetanu B paspe3ax u ceueHmsax (FOCT
2.30668)

Obuwee rpaduyeckoe 0603HaUYEHME MaTepuasioB B CEYEHUSIX
HE3aBMCMMO OT WX BMAA BbINOMHSETCS MapannenibHON LUTPUXOBKOM
noa yrnoMm £450 K NnHUKM KOHTYpa usobpaxkeHus (puc. 4) unm K ero
ocn (puc. 5) unm K nnHMAM paMkn Yeptexa (pvc. 6). ns HarnsgHo-
CTW 4YepTexa WMCNOMb3yloT LUTPUXOBKY C YHETOM MPUMEHSIEMbIX MaTe-
pvanos, rpacdumyeckoe 0603HaYeHNE KOTOPbIX NpeacTaBneHo B Tabnu-
ue 2.

it}

-

Trer
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ECnv nnHUM WITPUXOBKK, MapanfienbHbl JIMHUAM KOHTYpa AeTa-
JIM UNN OCEBLIM IMHUSM, TO BMECTO yrna 450 cneayet 6patb yron 300
unm 600 (puc. 7).

LLITpnxoBKa CMEXHbIX AETasnien HaHOCMTbCS B Pa3HOM Harpas-
neHun (BNEBO U BNpaBo), HO BbIGpPaHHbIV TUM LUTPUXOBKK, ASIS1 OAHOM
N TOW, Xe AeTann, COXPaHSETCA Ha BCEX CEYEHUSIX YepTexa.

PaccTrosHvne Mexay napannenbHbiMU  JIMHUSMU - LUTPUXOBKM
(war) AOMKHO BbITb OANMHAKOBBLIM 4SSl BCEX, BLIMOJHAEMBIX B OAHOM U
TOM e MaclTabe ceyeHuin AaHHOM AeTanu, U coctaBnaTb oT 1 go 10
MM B 3aBMCMMOCTM OT MNJIOLLAAMN LUTPUXOBKM.

Ipaduryeckoe 0603Ha4YeHMEe MaTepuanoB B CEYEHUSIX B 3aBUCK-
MO OT UX BUAa

MaTepuan O6o3HayeHune

1. MeTtannsbl n TBEpAbIE Cr/iaBhbl,
a Tawke obulee rpaduueckoe 060-
3Ha4YeHne MaTepuanoB B CeYeHMsIX
He3aBMCUMO OT MX BUAA

2. Hemetannuuyeckue MaTepua-
Nbl, B TOM 4YMC/Ie BOSIOKHUCTbIE MOHO-
JINTHbIE U NAUTHbIE (MPECcCcoBaHHbLIE),
32 UCKJIIOYEHNEM YKA3aHHbIX HUXE

3. [peBecuHa (B nonepe4yHoM
ceyeHun)
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7. CTeKkno v Apyrve CBeTOmMpo- % % % %

3payHble MaTepuarbi % % %%

8. Xuakoctun :—:—:_:—:—:—:—:‘

9. I'PYHT eCTEeCTBEHHbI

Tabn. 2

Ha nucte 3agaHus 2 «JInHUKM YepTexka» NOBTOPUTbL HaYepTaHue
JIMHWUIA 1 yKa3aTb MX Ha3HayeHWe. BbIMOMHMTbL WITPUXOBKY B pa3pese C
YYETOM YKa3zaHHbIX MaTepuanos, UCNOMb3ys AaHHble Tabnuubl 1. MMo-
CTpouUTb 3agaHHoe M30bpa)keHMe aeTann B MacwTtabe 2:1, npocra-
BUTb pa3Mepbl. OPOpMUTb OCHOBHYKD HAAMWUCb, YKa3aTb CBOKO dhamu-
JIMI0 B cooTBETCTBUM C 0b6pa3uom (puc. 8).

TeMbl ANA CaMOCTOATENIbHOIO U3yYEeHUN:

1. MOCT 2.30368. ECKA. JInHun.
2. FOCT 2.30668. ECKA. O603HauyeHus rpacduyeckme
MaTepuasnos
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3. NPABUJIA HAHECEHUA PASMEPOB (IrOCT
2.3072011)

3.1 OCHOBHbIE NOJI0XKEeHUA
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WmxeHepHas rpadrKa, yepueHue

= BenMunHy mM3penust n ero 3NEMEHTOB Ha YepTexe onpeaens-
IOT pa3MepHble Yncna.

= Pa3MepHble 4YMCna Ha 4yepTexe He 3aBUCAT OT MaclTaba
N300paXxeHns N3aenns — 3TO UCTUHHbIE, HaTypasibHble 3HAYEHUS.

= Obwee 4MCno pasMepoB Ha YEpTeEXEe AO/MKHO OblTb MWHU-
MasibHbIM, HO AOCTATOYHbIM A/1 U3rOTOBJ/IEHNS U KOHTPONS M3aenus.
He ponyckaeTcs Ha MalMHOCTPOUTENbHBIX YepTeXxax NOBTOPSTb pas-
MEepbl OHOTO U TOMO XKe 3/1EMEHTa.

JInHeliHble pa3Mepbl U UX NpeaesibHblE OTKIIOHEHMS! YKa3blBalOT
B rpadmyeckmx AOKYMEHTax U crneumdukaumn B MuaIMMmeTpax, 6e3
0003HaueHMs1 eauHuL M3MepeHns (3a MCKITIOYEHUEM TEXHUYECKMX
TpeboBaHWiA, rae eAvHMLbI M3MEPEHUST KMM>» YKa3bIBaloT).

= Yrnosble pa3Mepbl U UX NpeaenbHble OTKIOHEHUA YKa3biBatlOT
— B rpagycax, MMHYTax W CeKkyHaax ¢ 0603HaYeHNeM eanHuUL usmepe-
HUs1, HanpuMmep, 1° 47' 24",

3.2 HaHeceHue pa3mepoB. OCHOBHbIE NpaBwua

PasMepbl Ha u4epTeXxax YKasbiBAlOT pPa3MeEpHbIMU 4YMCnamu,
HaHECEHHLIMM HaZ pPa3MepHbIMU NIMHUSAMK (Co cTpenkammn). Ans ynob-
CTBa UTEHMS YepTexa pa3MepHble IMHUK XKenaTenbHO HaHOCUTb BHE
KOHTypa u306paxkeHus, pacronarasi Ha HEKOTOPOM pacCTOSiHAM OT
Hero, MCcnosb3ys BbIHOCHbIE IMHWW. MUHWManbHbIE PAcCTOSHWSA: pas-
MEPHOM JIMHMM OT KOHTypa 10 MM, Mexay napaiefbHbIMK pas-
MEPHbLIMU IMHUAMK 7 MM (puUC. 9). BbIHOCHbIE TMHUM NPOAOKAKOT 33
pa3MepHYIo JIMHUIO Ha 15 MM,

l 9
M
20 } 70 min
w |} 7mio
_<7”'5 :"‘“‘“‘J o5 } 7 min
a5.7
ch.9—

CnepyeT usberatb nepeceyeHust BbIHOCHBLIX JIMHWUIA C pa3Mep-
HbIMWU. [1151 3TOr0 MeHbLUME pa3MepHble NIMHUK pacnonaraT 6amke K
KOHTYpY. Mexay unciom U pa3mepHon nuHuen 3asop 0,5...1 MM. Pe-
KOMEHZYEeMbI pa3Mep wpudTa AN pa3MepHbIX YMcen Ha yyebHbIX
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yepTexkax 5 MM (cM. puc. 9).  Pa3sMepHas NMHUS OOMMKHA pacnona-
raTbCs MapannesbHa M3MepsSeMOMy KOHTYpPY M3o6paXkeHusi, a BbIHOC-
Hble NIMHWM — MepneHauKYNspHO pa3MepHbiM (puc. 10). Mpu Ha-
HECEeHMWU pa3Mepa Yyrna pasMepHYI0 JIMHUIO MPOBOAAT B BuAE AYrU C
LIEHTPOM B €ro BepLUMHe, @ BbIHOCHBIE JIMHWUM — paauanbHo (puc. 11).

B KauecTBe pasMepHbIX JIMHUA HENb3s WUCMOMb30BaTb SMHUK
KOHTYypa, OCeBble, LEHTPOBble NMHMM. He pekoMeHayeTcs HaHOCUMTb
pasMepbl OT JIMHUIA HEBUAMMOTO KOHTYpa.

[onyckaeTcs npoBOAWTb pa3MepHbIE JIMHUWM HEMOCPeACTBEHHO
K MHWSIM BMAMMOMO KPUBOJIMHEMHOrO KOHTYpa, OCEBbIM, LIEHTPOBbIM
W ApyryM nnHMAM (puc 12).

608
¥
rC)
Puc. 10 Puc. 11
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73
27
1
45
Puc. 12

Pa3MepHble NMHUM OrpaHUYMBaIOT CTPefikaMu, KoTopble AOSK-
Hbl YNMpaTbCa OCTPUEM B BbIHOCHbIE, KOHTYPHblE, OCEBble M T. M. Nn-
HuUM. Ecnn mMecTa ana CTpeniok HegoCTaTovHO, MX pacrnonaratoT CHa-
pyxu (puc. 13, a). MNpu Manon AnvHe pasMepHbIX JIMHWI CTPEenku
MOXXHO 3aMEeHSATb 3aceykamu, HAHOCMMbIMKM Mo, YrnoM 45° K pasmep-
HbIM NIMHWAM, UK Todkamn (puc. 13, 6, B). Jltobass nMHMs Npu nepe-
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CEYEHMUN CO CTPESIKOW npepbiBaeTcs (puc. 14).

a /

a) 6) B) Puc. 14

Puc. 13

@opMbl CTpenoK nokasaHbl Ha puc. 15, 16. BennumHa ctpenok
pa3MepHbIX SIMHWI 3aBUCUT OT TOJLUMHBI OCHOBHOW NMHWWM U COCTaB-
nsiet (B yyebHol npakTuke) 2,5..5 MM. PasMepHble yucnia HaHocAT
HaZ pa3MepHOW /IMHWMEN W crieBa OT Heé (Ha BepTMKasIbHbIX pa3Me-
pax). Ha ogHoM 4yepTexxe HoMep wpudTa AN pa3MepHbIX yucen, a
TaKKe BENUMYMHA CTPENOK AO/MKHbI BbITb OAMHAKOBbLIMMU.

PasMepHble uMcnia pacrnoniaratloT Haz pasMepHOM JIMHWEW BO3-
MOXHO 6nmxe K ee cepefunHe. MNMpU HECKONbKUX NapannenbHbIX Uan
KOHLEHTPUYECKUX pa3MepHbIX JIMHWUSAX, PaCnONOXeHHbIX Ha Hebonb-
LUOM paccTosiHUM Apyr OT Apyra, pa3MepHble Yucria pekoMeHAyeTcs
NpoCTaBNATb B WaxMaTHOM nopsaake (puc. 17). Ecnn mexay pasmep-
HbIMW CTpefikaMu HeAoCTaTOYHO MecTa AN HanuMcaHus pasMepHOro
yucna, ero cneayeT HaHOCUTb, Kak NMoKasaHo Ha puc. 18.

| 2 z 3
] || 5
20 20° =7 .
_ , 0
|| 25 min || 25 min 0| 5
Puc. 15 Puc. 16 Puc. 17 Puc. 18

Mpy pasnMuHbIX HAKMOHAX pPa3MEPHbIX JIMHWI uMcna pacrona-
ratoT, Kak MokasaHo Ha puc. 19: a) — ans nuHelHbIX, 6) — ansa yrno-
BbIX pa3MepoB. Mpy pacnonoXXeHUn pasMepHbIX IMHUIA C HaKJIOHOM B
npe-Aenax 30H, BbIAENEHHbIX LUTPUXOBKOW, UYMCNA PEKOMEHAYETCS
pacrnonaraTtb Ha rnosnkax.
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Paguyc — nat. radius — cnuua koneca, ny4 — OTPE30K NpsIMOW
NMHUM  COEAMHSIIOWEN LEHTP OK—PYXXHOCTM C KakoMIMbo TOYKOM
OKPY>XHOCTU unu coepbl. Npu HaHeCceHMM pa3MepoB Ha Yep-Texe
paguyc obosHauaeTcs 6ykBOW R, 3a KOTOpOW CreaytoT pa3MepHoe
uncno. Mpu HeobxoAM—MOCTM yKa3aHusl LEeHTpa OKPYXHOCTW, ero
1306paxkaloT B BuAE NEpeKpecTbsi LEHTPOBbLIX UM BbIHOCHBIX JTMHWMN.
Paanycbl HapYXXHbIX U BHYTPEHHUX CKPYrNIEHWI cneayeT nokasbl-BaTb
TaK, Kak u3obpaxeHo Ha puc. 20. HanpaBneHue pa3MepHOi NMHWUM
paanyca AO/HKHO NPO-XOANUTb Yepes LeHTp Ayru. paduyecku paguyc
He oTobpaxatoT, Korga ero pasMep B MacwTabe yepTexa paseH 1 MM

n MeHee.
RS QE) K2
R
~ 5 ] Y
Puc. 20

Pa3mepbl AMaMeTpoB Ha YepTexax YKasblBaloT pa3HbIMU CMo-
cobamn (puc. 21), HO obs3aTenbHO CO 3HaKOM AvameTpa — @ —
OKPY>XHOCTbIO, MEPEUYEPKHYTYIO OTPE3KOM NpsiIMOM MoA yriom 60° K
OCHOBa-HMIO CTPOKM (puC. a). Hannumne 3Haka guameTpa Ha rnaBHOM
BMAE Tena C OCbl0 03HAYaeT, YTO 3TO TeNO BpalLeHus U BUA CleBa
Ans Hero He Tpebyetcsa (puc. 6). Koraa HepocTtaTouyHO MecTa Anst
CTPENoK BHYTPWU OKPYXXHOCTWU, TO UX HAHOCAT CHapy>XM, WK UCMOSb-
3YIOT OJIHOCTOPOHHME  CTPENIKW C O0O6pbIBOM  pPa3MEPHOWM  NMHUK
fanblue ueHTpa (puc. B, ).
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a)

29

6) B)
Puc. 21

Mpn HannMumMm paguyca, LEHTP KOTOPOro HaxoauTcs 3a npeje-
NlaMKU YepTexa, Pa3Mep-HYIO JIMHMIO MOKa-3blBAOT C WU3/IOMOM MOA
yrnom 90°, a UeHTp YCNOBHO NpuaBuratoT k ayre (puc. 22). Pasmep-
Hble JIMHUWM PagMycoB AYr KOHLUEHTPUYECKMX OKPYXXHOCTEN HEenb3s
pacriona-ratb Ha op-Hov npsmon (puc. 23). Ecnu yrnbl petanu
CKpYrfeHbl, TO pa3Mepbl HAHOCAT OT TO4YeK nepecede—HUS TOHKMX
CM/OWHBIX JIMHWI, SBASIOWMXCS MPOAO/MHKEHMEM NPSAMOSIMHEMHOIO
KOHTYpa (puc. 24).

S R |

N P | ' ud

e
R N

Puc. 22 Puc. 23 Puc. 24

MN306paxkeHne ANUHHBLIX MNPEeaMETOB, WMEIOWMX MOCTOSHHOE
WM 3aKOHOMEPHO U3MEHSIOLLEECS NonepeYyHoe ceyeHue (Basnbl, Tpy-
6bl U T. N.) AONYCKAETCS BbINOMHATL C Pa3pblBOM. PazMepHyto NIMHWMIO,
npu 3ToM, He npepbiBatoT. (puc. 25). Ecnn pasmepHble uncna pacno-
naraloT Ha 3aWTpuUXOBaHHOM MoJie, LWTPWUXOBKY MPepbiBaloT, a pas-
MEPHYIO IMHUIO U CTPENKU NpoBOAAT Mo WwTpuxoske (puc. 26). MMpo-
CTble fetanu, WMelolme MOCTOSHHYIO TOMWMHY WAW ONUHY, MOryT
n3o06paxkaTbCa 0AHMM BMAOM. HepocTarowme pasmepsbl (S — TONWMHA, |
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— ANMHA) yKasblBaloT Ha nonke (puc. 25, 27), psaoM ¢ 6yKBEHHbIM

0603HayeHneM.
s3
F
30°
[ 200
73S ; .
Puc. 25 Puc. 26 Puc. 27
Pa3mepbl ha-

COK noA yrnom 45°, ykasbiBaloT, Kak Ha puc. 28, a. Pasmepbl dacok
noa ApY—rvMM yriiaMy yKasblBatoT Mo o6LWMM npaBuiaM: JIMHEWHBIM U
YrnoBbiM pasMepamMmun — 6 wnM ABYMS| IMHEMHBLIMWM pa3MepaMy — B.

0 6
-1 N AN
25° 13
Puc. 29 Puc. 30 Puc. 31

Korpa
Ha yepTexe TpyAHO OTNMuUMTL cdepy OT ApYrnx NOBEpXHOCTEN, TO K
pa3Mepy paauyca wim ana-meTpa cdepbl A06aBnaOT Hagnucb "cde-
pa" unu ctaesaT 3Hak O, HanpuMmep: «Cdepa R 12», «Cdepa ©¢20»
(puc. 32) nnmn «OR 12».

(pepa R1Z (pepa 220

-
4

26

50

Puc. 32
Mpn HanMuMM OAMHAKOBLIX 3/IEMEHTOB, HaNpMMep, paBHOMEPHO
PacnonoXeHHbIX MO OK-PYXXHOCTU OTBEP—CTUA (puc. 33), Ha OAHOM
13 n3obpaxeHuin (Ha pa3pese uM BMAE) yKasbiBaloT obluee Konmye-
CTBO 3/IEMEHTOB M €ro pasMepbl. PaBHble yrnbl Mexay OTBEpCTUSMU

HE YKasbl—BaloT, T. K. UX BE/N- UYNHY MOXXHO paCCyMTaTb.
26
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6 omb 220

.

6 omb 20

uny

)

Puc. 33

OavHakosble 3JIEMEHTbI, PaCnoOSIOXXEHHbIE B Pa3HbIX 4aCTaX U3-

fenvs (HanpuvMep, OTBEPCTMS), PacCMaTpU—BalOTCA Kak OAMH 3ne-
MEHT, eCiM MeXay HMMW HeT npomexyTtka (puc. 34) uam ecnm atu
3M1EMEHTbI COeAMHEHBI CNIOWHBIMWU TOHKUMU NTMHUSAMK (puc. 35).

%)

26 2 omb M8

my;

é

i) N

NI

Puc. 34 Puc. 35

Cl'lpaBO‘-IHbIe pa3Mepbl HE noaneXaT BbINOJIHEHUIO MO AaHHOMY

YepTexy M ykasblBatoTcs ans 6onbwero yaobcrea ero uteHus. K HuM
OTHOCSITCA: OAMH M3 Pa3MepoB 3aMKHYTOM pa3Mep—HoW uenun (puc.
36), pa3—Mepbl, NEPEHECEHHbLIE C YEpTEXEN U3AENNIN3aroToBOK, ra-
6apuTHble pa3mepbl Ha cbopoyHOM yepTexe u ap. CnpaBo4YHble pas-
Mepbl Ha YepTexe 0TMe-YaloT 3HAKOM *, a B TeXHW-4eckmx Tpebosa-
HMsIX (Hag OCHOBHOWM HaA—MWCbiO) 3anucbiBaloT: * Pasmepbl Ans
Cnpa-BOK. Ecnv petanb cMMMeTpuU—HOW OPMbl  BbluepyeHa
TONbKO 10 OCU CUMMETPUM MM C 06pbl—BOM, TO OBpbIB pa3—MEPHOM
JIMHUK fenatoT Aanblle oCM CUMMETPUK unn nuHum obpeiea (puc. 37).

75
u LT
20| 30° 25
*Pasren dng crpabox
Puc. 36 Puc. 37
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Ha nucte 3apaHuns «HaHeceHue pa3MepoB» NPOCTaBUTb pa3Me-
pbl B COOTBETCTBMM C 06pa3uoM BbinonHeHus (puc. 38). OdbopMuTb

OCHOBHYIO Ha[INNCb, YKa3aTb CBOIO (hamMunuio.
TeMbl AN CAMOCTOATE/IbHOIO U3YUEHUs:

MOCT 2.3072011. ECK[. HaHeceHne pa3MepoB U rnpeaesbHbIX

OTK/IOHEHWN.
Haxecenue pasmepol
&
K24 a7
a9 <4
Z omll
& 1
rd Lmperxa
N | O
M
™ 40
.
711 1O 5
N ) 66 Baracetie
SEANE Tz
Ulweramengi mmN \J Pasmepse Bamacras-
A 30 cmpealy2 1

a2

W/QE

Rl or
X K
HBanod i
i el AR dwem | Hoon | Jamd ABA 770773&00} 4‘
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3.3 YKJ10H u KoHYycHocTb (FOCT 2.3072011)
3.3.1 YKNoH

HaKNOHHbIN NPAMONMHENHBIN y4acTOK KOHTypa fAeTanu Bceraa
MOXHO pacCMaTpuBaTb KaK rMMOTEHY3Yy NPsIMOYrofibHOMO TPeYrosibHu-
Ka M Npu ero MoCTPOEHWM MCMOMb30BaTb MOHSATME <«YKIOH». UTak,
YKNOHOM Ha3blBAaeTCs OTHOLUEHWE MPOTUBOMEXALLUErO KaTeTa K npu-
nexalieMy uaM OTHOLIEHWE BepPTUMKANbHOMO KaTeTa K ropu30HTaslbHO-
My (puc. 39). YKNOH i MoxeT 6bITb 3a—4aH oTHowWweHmeM 1: n (puc. 39,
40) nnu B npoueHTax (puc. 41, 42). [ns noctpoeHus npsimoit BC ¢
3aAaHHON BENUYMHOM YKNOHa, Hanpumep 1:4, K rOpuU30H-TanbHOM
npsiIMoi HeobxoamMMo: 1) OT TOYkM A BNEBO OT/IOXKWUTb OTPE30K AB,
PaBHbIN YETHIPEM €AMHMLAM ANVHbI; 2) OT TOYKM A BBEPX OTJIOXKWTb
oTpe3ok AC, paBHbIli 0AHOW ean—HuLEe AnuHbl; 3) Toukn B 1 C coean-
HWUTb MPSIMOMN. O6o03Haye—HME YyK/IOHa Ccre-
AyeT ykasbiBaTb Ha nosnke (puc. 39) nam HenocpeaCTBEHHO Y HAKJIOH-
HOW NiMHUK (puc. 40) C HaHEeCEHMEM 3HaKa YK/IOHA , BEPXHSSt HAK/OH-
Hasl MpsAMas KOTO-pOro AO/MKHa 6blTb HAK/IOHEHA B TyXe CTOPOHY,
4YTO U onpeaensemasl IMHUA YKIOHa. Yron Me-kay CTOPOHaMu 3Haka
ykioHa npumMepHo 30°, a ero BbICOTa MeHblue pasMepa wpudTta uu-

B

i=AC

I=ga -9«

cen.
Puc. 39
Ecnu yknoH 3agaH B npoueHTax, Hanpumep 20% (puc. 42), 1o
CTPOUTCS FMNOTEHY3a NPSMOYONIbHOr0 TPEYrofibHUKA C BEPTUKaNbHbIM
kateToM 20 MM W ropusoHTasnbHbIM kaTteToM 100 MM. O4eBMAHO, YTO
yKNOoH 20% MHa4ye ecTb YKMIOoH 1:5.

2

~ I

4 - 20%
T\\
B

w K

20

Puc. 40 Puc. 41 Puc. 42
3.3.2 KoOHYCHOCTDb

KOHyC — naT. conus — reo- METPUYECKoe Tesno, 06pas3oBaH-
29



A
tKH¢ YUpaBAeHyle AUCTAHLOUMOHHOTIO 06yqum{ U IMOBBIILIEHU A KBa.}ll/ICl)l/lKaLl,I/Il/l

— WmxeHepHas rpadrKa, yepueHue

HOe BpalleHMEM MpPsSIMOYrONIbHOr0 TPeyrofibHMKa BOKPYr OAHOro M3
€ro KaTeToB.

KOHYCHOCTbIO Ha3blBAeTCH OTHOLIEHME AMAMETPA OCHOBAHUS
KOHyCa K ero BblcOTe. KOHYCHOCTb paccuuTbiBaeTcs no cdopmyne
K=D/H, rae D — gnameTpa OCHOBaHMs KO—Hyca, H — BbICOTa KOHyca.

Ans yceyéHHOro koHyca copMyna KOHYCHOCTM 6yaeT UMeTb
Bua K=(Dd)/h, roe d — gnameTp MeHblUero OCHOBaHMS KoOHyca, h —
BblCOTa YCEYEHHOro KOHyca.

Yncnosoe 3HaveHe KOHYCHOCTWM B BWAE OTHOLUEHWS, rae nep-
BOE YMCNO eAMHMLA, 3aMMCblmBaloT Ha OCKM KOHYCa WKW Ha MoJiKe nu-
HUMBBLIHOCKW. lNepen pa3MepHbIM YMNCIIOM CTaBMTCS 3HAaK KOHYCHOCTU —
paBHOGEAPEHHbIN TpeyrofibHMK, BEPLIMHA KOTOPOro HanpaerieHa B
CTOPOHY BepLUMHbI KO—HYyca (puc. 43, 44).

KOHYCHOCTb YMCNIEHHO paBHa ABOVHOMY YKJIOHY.

MocTpoeHne KoHycHoCTM 1 : n, CBOAMTCS K MOCTPOEHMIO 6OKO-
BbIX CTOPOH paBHOb6eAPEeH—HOro TpeyrosisHMka C OCHoBaHWeM D u
BbICOTOM (AnuHON) H=D*n.

KoHyc BpalleHusi onpeaensitoT nwobble ABa pa3Mepa M3 TpEX
(D, H, - nnn K, puc. 43), a ycedéHHoro — ntobble Tpu pa3mepa M3 4e-
Tblpéx:1) anameTp 6onblero oc—HoBaHus D; 2) ava-MeTp Manoro
oc—HoBaHus d; 3) anMHa KoHyca h; 4) yron KoHyca - WM KO-
Hyc—HocTb K (puc. 44).

BHYTpeHHME U HapyXHble KOHWYECKME MOBEPXHOCTU AeTanen,
MMEIOLLME OANHAKOBbLIE KOHYCHOCTb WM Yron =, MOryT COMnpsraTbCs
npw cbopke (puc. 45, 46).

C>7:n

Puc.43 Puc.44
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=77 =77

18°55"

a 1855

Puc. 45 Puc. 46
3HayeHns1 KOHYCHOCTM W YII0B KOHYCOB CTaHAApTU3MPOBaHbI.
Nx BenmumHbl KCT n -cT (BbibOpKa M3 MTOCT 8593 —81) npuBeaeHsbI

HUMXe:
K 1:15 1:12 1:10 1:8 1.7
T (0,067) (0,083) (0,100) = (0,125)  (0,143)
Qer 349 | 446 543 710" 810"
K 1:6 1.5 1:4 1:3 1:1,87
‘T (0,167) (0,200) (0,250) = (0,333) = (0,535)
Qer 9731 11925° 14°15°  18%5° 30°

Ha puc. 47 npeacraBneHbl NnpeanovTUTesibHble BapuaHTbl 06-
pa3MepuBaHUS HApPY>XHON U BHYTPEHHEN KOHUYECKUX NMOBEPXHOCTEN C
YUYETOM TEXHOMOTMM UX M3rOTOB/MIEHUS, @ Ha puc. 48 BapuaHTbl Npo-
CTQHOBKW JOMOJSIHUTENb=HBIX PAa3MEPOB, KaK CMPABOYHbIX.

<]7:n

Puc.47
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<I:n <1:n

0!

* Pa3Mepbl AN1st CNPaBoK

Puc. 48

TeMbl AN CAaMOCTOATEIbHOIO U3YyYEeHUN:

1.

MOCT 2.3072011. ECK/. HaHeceHuMe pa3MepoB 1 npeaesb-

HbIX OTK/IOHEHWN.

4. 'TEOMETPUYECKME NOCTPOEHMA [2]

PaccMaTpvBaeMble 3adaun BbIMOMHAOTCS TONbKO C MOMOLLbIO
LUMPKYNS 1 NMHENKN 6e3 aeneHni

4.1 [leneHne Ha paBHble YacTu OTpe3Ka U yrna

4.1.1 leneHnne otpeska (AB) Ha ABe paBHbIe 4YacTH

M3 KOHUOB AaHHOro oTpe3ka AB, Kak M3 LUeHTpPOB, NPOBO—AUM
Ay pagumycom R, 6onbwnM, YeM nonosBuHa oTpeska AB (puc. 49) no
B3auMHOro repeceyeHns B Toukax M n N. Co-eamHsas Touku nepece-
yeHus ayr — nony4dmm nepneHankynsap MN K JaHHOMY OTpe3Ky, KOTO-
pbiit B Touke C AenuT ero Ha paBHble Yactu: AC=CB.

Mo
‘\r//\"\
.-'/,\l\ \\I
b ",
NN
| \ Ny
| '!I n.\\
—t | ;
A \\ | 3 | 7]
\ /
R R ] A
4
. W
e
N

Puc. 49
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4.1.2 NeneHue oTpe3ka (AB) Ha n paBHbIX YacTen

M3 kOHUa OTpe3ska — TOYkM A MpOBOAMM BCrOMOraTenb—HbI
nyy noa yrnom =40-50.(puc. 50, a) Ha atom nydye oTnoxum 5 pae-
HbIX OTPE3KOB MPOu3-BO/bHON AnuHbI (puc. 50, 6). KoHew nocneaHe-
ro, NATOrO OTpPe3Ka — TOYKY 5 coeaMHuM ¢ Toukon B. Janee u3 Bcex
npeaplaylimx Touek 1...4 npoBeaeM npsiMble, NapanfiefibHble 0Tpe3Ky
B5 po nepeceyeHunst ¢ oT—pe3koM AB B Toukaxl', 2', 3', 4'. Nonyuyen-
Hble, TaKuM 06pas30oM, TOYKM pa3fe—JIAT OTPE30K Ha MNATb PaBHbIX Ya-
cren (pwc. 50, B).

A g A 8 A ¢ 2 3 4 B

40-50°

a) 6)
Puc. 50
4.1.3 NocrpoeHue 6uccexkTpucobl yrna (BAC)

M3 BeplwnHbl yrna A Npou3BOSIbHLIM paanycoM MpoBOAUM Ayry

[0 MnepeceyeHns co CTopo-HaMu yrna B Toukax B n C (puc. 51, a).

3ateM u3 Toyek B n C, Kak U3 LeHTpoB, NpoOBOANM ABe Ayrn paguy-

coM, 60MblWKMM NONOBUHBI paccTosHna BC, A0 nx nepeceveHust B ToY-

ke D (puc. 51, 6). CoeanHsast Toukn A u D npsiMoi, nony4num Guccek-

Tpucy yrna AD, koTopas AenuT 3aAaHHbI yron nononam (puc. 51, B).
/)

NS

a) 6)
Puc. 51

4.2 [leneHne OKPYXXHOCTU Ha paBHbI€ YaCcTH M NocTpoe-
HUe NpaBUJ1bHbIX MHOIOYroJibHUKOB

4.2.1 leneHne OKPYXHOCTU Ha 3 paBHbIe YacCTM.
M3 HMXXHEro KoHua BepTUKaIbHOro AMaMeTpa, Hanpumep, Tou-

kn A (puc. 52) npoBoanM Ayry paauycoMm R, paBHbIM paavycy 3afiaH-
33
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HOM OKpY)XHOCTW. [lyra, nepecekasicb C OKPYXXHOCTblO, AAET ABE UC-
KOMBbIX TOUYKM AeneHns 1 n 2. TpeTblo TOUKY AeneHne 3, HaxoauM Ha
NPOTMBOMOJIOXHOM KOHLe TOro e anameTpa. CoeanHue Toukn 1, 2, 3
XOpAaMW, NOMyYaeM NpPaBWbHbIN BIMCAHHBIN TPEYrOSIbHUK.

4.2.2 leneHne OKPY>XHOCTU Ha 6 U 12 paBHbIX YacTei

M3 KOHUOB BepTUKanbHOro Auametrpa AB KaK M3 LEHTPOB,
(pnc.53), onucbiBaeM ABe AyrM pagnycoM OKpyxHocTu R. lMepeceka-
SICb C OKPYXXHOCTbIO nosiydaem Touku 1, B, 2, 3, A, 4, KOTO-pble ae-
NSIT OKPY>XHOCTb Ha LWECTb paBHbIX 4acTtend. CoeamHMB MX Xophamu,
MoJTyyatoT NPaBWUb—HbIN BNMCAHHBIN LWECTUYTONbHUK (pUc. 47).

[lns neneHns oKpYy>XHOCTU Ha 12 paBHbIX YacTel creayeT K no-
JIy4eHHbIM LeCTn ToukaM f06aBuTh ewwé WecCTb, BbINOHAS aHanorny-
Hble MOCTPOEHMS U3 KOHLUOB rOpu3OHTanbHOro amametpa (puc. 54).
MNpyMeyaHue: BcrnomoraTesnbHble Ayry NpOBOAUTL MOSTHOCTLIO He Crie-
ayer, LJLOCTaTquo caenatb 3aceyku Ha OKPY>XHOCTW.

A

Puc. 52 . Puc. 54

4.2.3 [leneHne OKPY>XHOCTH Ha 5 paBHbIX yacTteil

1. MNpoBOAAT ABa B3aMMHO MeprneHAMKYNSApHbIX AnameT-
pa AB 1 CD (puc. 55). Pagnyc OC B Touke O1 aenst nono-iam.

2. M3 Toukm O1, KaKk U3 UeHTpa, NpoBOAAT Ayry paauy-
coM O1A no nepeceveHns ee ¢ avamMetpom CD B Touke E.

3. OTpe3ok AE paBeH CTOpOHe NpaBuiibHOro BNMCAHHOIo
NATUYronbHUKa, a oTpe3ok OE — CTOpoHe NpaBW/IbHOIO BMMCAHHOMO
[eCcATUYrosibHMKa.

4. M3 Toukm A ayroi pagmyca R1 = AE Ha OKpYy>XHOCTU
oTMeyaloT Toukn 1 u 4. 3 Touek 1 1 4, KaK U3 LUEHTPOB, AyraMmun Toro
e paguyca R1 otMe—valoT Toukn 2 n 3. Toukn A, 1, 2, 3, 4 penat
OKPY>X-HOCTb Ha NATb paBHbIX YacTel. Ha nuctax 3apaHus «leomert-
pUYECKMe MOCTPOEHUS» BbIMOMHUTL YKa3aHHbIE B HUX AENCTBUS, CBe-
pssce ¢ obpasuamm (puc. 56, 57).
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Puc. 55

TeMbl A1 CAaMOCTOATENIbHOIO U3yUYEeHUS:

1. MocTpoeHre 13 3a4aHHONM TOUKM MEPreHANKYNSpa K 3aaaH-
HOM NpsIMONA.

2. MocTpoeHne ayr 1 OKPYXXHOCTEN, 3aaHHOro paauyca, no 2Mm
n 3M TO4YKaM.

3. MNMocTpoeHne KOHIPY3HTHbIX (paBHbIX) TPeYyrosbHWUKOB.
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Puc. 57

4.3 ConpsxeHus
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ConpspkeHue 3TO MMaBHbI Nepexos 0AHON NMMHUKM B Apyryto. O6bIYHO
CONpSKEHWNE BbIMOSHSAETCS AYroi OKPYXXHOCTW, HO MHOrAA JIEKaSIbHOM
KpMBOW (HampuMep, COMPSDKEHME HKENE3HOAOPOXKHbLIX PenbCcoB Ha
yyacTke noBopoTta — no runepbone). O6LIy0 TOUKY, B KOTOPOM OCy-
LEeCTBNSA—ETCA MaBHbIM Mepexod, Ha3blBaloT TOYKOM COMpPSHKEHUS
WM TOYKOM nepexopa. YCNoBue NnaBHOCTU Nepexoda Hanndyue B ToY-
Ke conpshkeHusi 0bLIein KacaTeNlbHOM.

[ns nonyyeHust ConpsKeHUs! Oyrol OKPYXXHOCTM HEoBX0—-AMMO Bbl-
ABUTb: LEHTp conpsbkeHns Oc , paanyc conpsikeHus RC n TOYKM co-
npsbxkeHmst A, B. Ob6blYHO 3apaéTcs paauyC COMPSDKEHUS MM TOYKa
conpspkeHnst. OcTasnbHble 3/1EMEHTbl COMPSKEHUS HAaXOAATCS MOCTpo-
eHVeM.

Mpv 3agaHHOM paguyce conpskeHust Rc cnegyeT: 1) HalMTM LEHTP
conpsbkeHns Oc; 2) HalTu Touku compsbkeHust A, B; 3) nocTpouTb
Ayry conpsikeHusl paanmycom Rc .

YkasaHue: Ha uepTexe nuvHUKM COMpsKEHUs 06BECTU TONCTbIMU
CN/IOWHBIMWU  OCHOBHBLIMW  JIMHUSAMWU. JIMHMM  BCMOMOraTeNbHbIX MO-
CTPOE—HWI OCTABUTb TOHKUMMW.

4.3.1 ConpsxeHue 3afaHHbIM paguMycoM Rc AByX NpsAMbIX M U
n (aBa cnyuasn)

& [psiMble M ¥ N pacnonararTcs Nog npsiMbiM yrioM (puc.

58, a). /13 Toukn nepeceyeHns NpsiMbiX, Kak U3 LeHTpa, CTOMM Ayry
pagmnycoM Rc, koTopas nepecekaeT 3afaHHble NpsiMble B To4Ykax A u
B, SBASAOWMXCA TOUKaMKM COMpsXXeHUs. U3 3TUX Toyek, Kak U3 LeH-
TpOB, CTPOMM ABe Ayrv paauycoM RC A0 UX B3aMMHOMO nepeceyeHns B
Toyke Oc - ueHTpe conpsixenus (puc. 50, 6). U3 ueHTpa Oc cTpoum
Aayry paguycom Rc , koTopasi NporaéT yepes ToUKK conpsikeHust A u B
(puc. 58, B). YuacTkuM UCXoaHbIX MpsIMbIX B 30HE COI'IpFI)KeHVIFI BbII'IOJ'I-
HSE€M  TOHKMMW  JIMHMAMKM  wauM  ypgansem  (pwc.

[ Eyka ke

a)

Puc. 58

& [psaMble M 1 N pacrnosiaratoTcs NMoA YrioM, OT/IMYHBIM OT NPSMOro

(puc. 59, a). B Npou3BOSb—HON TOYKE 3alaHHON MPSAMOM M CTPOUM
neprneHanKynsap, OTKNaAblBaeM OT €ro OCHOBAHWS OTPE3OK PaBHbIM
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pagmycy RC 1 yepe3 nofy4yeHHyo TOYKY NPOBOAMM BCMOMOraTesibHyHo
npsiMyto, Na-pannenbHyto 3agaHHol npsimoit (puc. 59, 6). AHanorunu-
HOe NMOCTpOeHWe Aenaem Ha ApYyroi 3ajaHHoW npsi-Moi n. Bcrnomora-
TenbHble NpsMblE, Nepecekasch, AAOT UeHTp conpshkerms Oc. Onyc-
Kas M3 Toukn OC nepneHavKynsipbl Ha NPSAMbIE M M N, MOAYYUM TOYKK
conpsbkenns - A, B (puc. 59, B). U3 ueHTpa Oc cTpouM ayry paguy-
coM Rc, koTopas Nponaét yepes ToUKMU co—npskeHns A u B. YuacTku
NCXOAHbIX MPSAMbIX B 30HE COMPSDKEHWST BbINOSHSAEM TOHKUMMU Nn-

HU=SMU nnm yaa-nsem (pwc. 59, r.

& &, N &,
—Z/ <

m m A m A m

a) 6) B) r
Puc. 59
4.3.2 ConpshkeHue 3afaHHbIM paanycoM Rc ABYX OKPY)KHO-
cTen

& BHewHee ka-caHune

1.Pagnyc kaxpaoi okpyxHocTu (puc. 60, a) yBenmunsaem Ha
BEMMUMHY paauyca conpsbkeHuss RC u, nposeas BCroMoraTesbHble
ayrn paguycamm R3= R1 + Rc n R4= R2 + Rc Ao B3auMHOro ne-
pe-ceyeHusi, — NosyunM LeHTp conpshxeHnns Oc (puc. 60, 6).

2.CoepunHsasa ueHTpbl O1 1 Oc, a Tak xe Oc n 02 , HaxoauMm
TOYKK conpsbkeHns A n B.

3.3 ueHTtpa Oc paamycom conpsbkeHuss Rc nposoaum ayry

Mexay Toukamu A un B. lNpvMeyaHve: 3agayva He uMeeT pe-
WweHus, ecnu pacctosHme 0102 6ypet 6onblue cyMMbl paanycos R1 +
R2 + 2Rc.

a) 6)
Puc. 60
& BHyTpeHHee Ka—-CaHue
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1.Pagnyc conpsixermst Rc (puc. 61, 6) yMeHbluaeM Ha BEMYUHY pa-
AMyca KakoW 3aflaHHOM OKPYXXHOCTWU W, NPOBEAs BCMOMOraTesibHble
ayrn pagumycamm R3= Rc — R1 n R4= Rc — R2 go B3amMHoro ne-
pe-ceyeHunst — NonyumM LeHTp conpspkeHust Oc (puc. 61, B).

2.CoeanHsia ueHTp Oc c ueHTpaMmn okpyxxHocTein O1 n 02 u,
NPoAo/MHKas NpsSIMy0 A0 Nepe—cedeHns C AanbHUMKU TOUKAMM OKpYX-
HOCTEW, HaxoauM TOUYKM conpsikeHust A u B.

3.13 ueHTpa Oc paauycom conpsbkeHuss RC npoBoguMm ayry
Mexay Toukamu A u B. TpuMeyaHue: 3agada He WMeeT pelleHus,
ecnm Rc . R1+R2.

a)
Puc. 61
Ha nucte 3agaHuns «ConpsikeHusi» BbIMOMHUTL YKa3aHHble Aen-
CTBUS, CBEpSsiCb C obpasuom (puc. 62).
TeMbl 4N CaMOCTOSATE/IbHOIMO U3YUEHUA:

1. ANropuTM NOCTPOEHUSI CONPSKEHUS.

2. ConpsikeHne npsiMoM M OKPY>KHOCTM (BHYTPEHHEE U BHELLHee Ka-
caHus).

3. ConpsiXeHune ABYX OKpY>HOCTel (CMellaHHOe KacaHue).
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4.4 JlekanbHbleé KpUBble
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JlekanbHbIMW Ha3bIBAKOT MIOCKME KPUBbIE C MEPEMEHHOW KPUBM3HOM.
OHM BblpaXaloT (PyHKUMOHANbHbIE 3aBUCMMOCTU; CTPO-STCS MO TOY-
KaM (C MOMOLUbIO SIMHENKU M UMPKYNs), KOTOpble 3aTeM MNaBHO CO-
eAMHAI0TCA MO Nekany. Ha nuctax 3agaHus «JlekanbHble Kpusble»
BbIMOMHUTL MO YKA3aHMIO MNpenoaaBaTens ABe NeKasbHble KpuBble
(cMm. puc. 72).

5

4.4.1 Cnupanb Apxumena

STO TpaekTopusi TOYKM, OAHOBPEMEHHO COBeplUatolein aBa
paBHOMEpPHbLIX ABMXXEHUS: NOCTynaTesibHOE Mo paanycy 1 BpallaTenb-
HOe BOKpYyr ueHTpa. Tak, Hanpumep, no cnupanu Apxvmeaa BbIMoON-
HeHbl 3BYKOBbIE AOPOXKM B NaTeOHHbIX MAaCTUHKAX.

ANrOpuTM NOCTpoeHus (puc. 63):

1. [lenum pagnyc n OKPY>XHOCTb Ha OAMHAKOBOE 4YWUCNO paB-
HbIX YacTen (Hanpumep, 8).

2. MpoBOANM NyuM M3 LIEHTpa Yepe3 TOUKN AENEHUS OKpYX-
HOCTMW.

3. Ha nepBoOM ny4ye oTKIaablBaeM o4HO AeneHune paauyca.

4. Ha BTOpoM ny4ye oTkNajbiBaeM ABa AeNeHusl paguyca u T.
4.

5. MNoCTpoeHHble TOYKM MNABHO COeAMHSIEM MO fekany Ton-
CTOWM OCHOBHOW JIMHWEMN.

4.4.2 Snnvnc (puc. 64)

MpeacraensieT coboi 3aMKHYTYIO MIOCKYI0 KPUBYIO BTOPOro Mo-
psaaka. Ero MoxHo paccMaTtpuBaTtbh, kak AechOpMMPOBAHHYIO BAOSb
OHOrO M3 AMAMETPOB OKPYXXHOCTb. DN—JIMMC XapaKTepusyeTcs
60MbLUIOA M ManoW ocblo. ONs KaXaoh TOYKW 3nnunca cymMma pac-
CTOS\—HMIA 10 ABYX APYrMX TOYEK, Ha3blBaeMblX (pokycamu, ecTb BENU-
YMHa NOCTOSIHHAsA, paBHas 6oMbLUEN OcK 3nnnca.

HebecHble Tena COTHEYHOMN CUCTEMbI MEPEMELLIAIOTCS MO 3MNM-
TUYEe-CKUM OpbrTaM B OAHOM M3 (POKYCOB KOTOPbIX HaxoanTcs CosH-
ue. Mpu 3TOM Op6bUTHLI MMAHET MOYTU KPYrOBble, @ KOMET — CWU/IbHO
BbITSHYTbIE 3/IIMMChI.

MocTpouTb 3NANNC MOXHO pa3HbiMK cnocobamn. Ecnm Ha aocke
BOTKHYTb ABe 6ynaBkW, NMPUHMMas UX 3@ (OKYCbl, HAKMHYTb Ha HUX
HWUTKY C COEANHEHHBIMU KOHLIAMM 1, KApaHAALWOM C HaTSXKEHUEM HUTU
COBeplUaTb BOKPYr OynaBOK KPYroBble ABMXKEHWS, TO MOAYYMM 3Ji-
numnc. Yem MeHbLe paccTosiHue mexay dokycamum, TeM 6onee anmnc
NPUBANKAETCA K OKPY>X—HOCTW.

MocTpoeHune annunca no ero 6onbluoit AB 1 Manoi CD ocsM Ha
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puc. 65. Ha ocsix an—mnca Kak Ha anameTpax CTposIT ABE OKPY>XHO-
CTW, KOTOpbIE AENSATCS pa—~ANycaMm Ha HECKOJIbKO YacTei (HanpuMmep,
Ha 12). Yepe3 ToUkM AeneHns 60MbLION OKPYXXHOCTU MPOBOAST BCMO-
MOra—TeslbHble MPsi—Mble, NapasieNbHble Masnoi OCK 3unca, a Je-
pe3 TOUKM [AENeHUsI Masioi OKPY>XHO-CTM MpsMble, MapasesibHble
60nbLON ocK 3nmnca. TOUKM NepeceyeHnst 3STUX BCoOMOraTesb HbIX
NPAMbIX M SBASIOTCS TOYKaMK annaunca. Ans nonydeHns hokKycos a/1-
NIAMNCa M3 KOHLUA ero Masiol ocu, Kak M3 LEeHTpa, NpoBOAUM Ayry, pa-
ANYCOM paBHbIM 60MbLLOK MOSyoCM A0 nepece—yeHuss ¢ 60nbLoi
ocbto annunca (cM. puc. 64).

8 - yewmp 3nmnca M - npouz0oneHas moska | S

AB - donswas ocs 3RMNCG X

{0 - manan oce U1+ [z = 20 = const
a - JoALwas Reayocs

b - masan noayocs - -
F1 Fz - goxycs T e

Puc. 64 Puc. 65

4.4.3 DB0J/IbBEHTA OKPYXXHOCTHU

OTO TpaekTopusi OBWXEHUS TOYKM MpsIMOWA,  nepeka-
Tbi—BaOLLIENCS 6E3 CKOJIbXXEHMSI MO OKPYXXHOCTU (puUC. 66).
MepeMellas KpMBYIO NepneHanKynsapHO eé naockoCcTH, NoyyYnMm

3BONbBEHTHYIO MOBEPXHOCTb, KOTOpas sBnseTcs paboudelt MnoBepx-
HO—CTblO, HanpuMmep, B OAHOMMEHHOM 3ybyaToM 3auenneHun (puc.
67).

ANropuTM NOCTPOeHus (CM. puc. 66):
1. lenum oKpy>XHOCTb Ha NPOM3BOJSILHOE YNCNIO PaBHLIX YacTel.
2. [poBoaMM KacaTefnbHble K OKPYXHOCTM B TOYKax AeneHus.
HanpasnsieM ux B 04HY CTOPOHY.

3. Ha kacatenbHoW, NpoBeAeHHOW 4epe3 MOCIEeAHION TOYKY
[eNneHuns, OTKNaabiBaeM 0Tpe—30K, PaBHbIN ANMHE OKpYXHOCTU (2nR).

4.

[JenvM 3TOT OTpe30K Ha TO e UMCIO paBHbIX YacTel, YTO U OKpYX-
HOCTb.

5. Ha nepBoi kacaTenbHOW OTKNagblBaeM OAHO AefeHue oT-
peska.

6. Ha BTOpoW KacaTenbHOW OTKMagblBaeM fBa AeneHust OT-
peska.
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7. Ha TpeTbeil kacaTenbHON OTKNaAblBaeM TpU [ENEeHUs OT-
peska u T. A.
Monyyaem touku I, II, III u T1.4. CoeanHSEM 3T TOYKM MO fekany —
UMeeM 3BOJIbBEHTY.

vill

214/

Puc. 67
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4.4.4 Napab6ona

Pa3oMkHyTasi KpvMBas C OCbl0 CUMMETPUM, BCE TOUKM KOTOPOW
paBHO yzaneHbl OT OAHOM TOYKM — DOKyca M OT NpsSIMON, nepneHau-
KynsipHOM ocu napabonbl — AupekTpuckl; To ectb FM=MN (puc. 68).
Ecnun BpawaTb napabony BoKpyr ocu, To obpasyeTcs napabonuueckas
noBepxHoCTb. MpuaaBasi 3TOM MOBEPXHOCTW 3epKasibHble CBOMCTBA U
roMelLLasl TO4eYHbI UCTOYHUK CBETa B (POKYC, — MOMYYUM MPOXKEKTOP,
TaK Kak BCe Jlyunm OTpaxkéHHble OT napabonnueckoro 3epkana cobu-
paloTCs B napannenbHbli My4ok cBeTa (CM. puc. 68).

PaccMOTpuM NpyMep NOCTPOeHWsI O4HOW BETBM Napabosbl No ee
BepwnHe O n kakonnmbo Touke B (puc. 69). C 3Toi Lenblo CTpoAT
npsmoyronbHuk OABC ¢ pa3mepamu | * |1 n genaTt ero CTOpoHbl Ha
paBHOE KOMMYEeCTBO YacTel (HanpuMep, 8), U3 ToYeK AeNeHUs NpoBo-
OST Nly4n, BHa—4ane HakIOoHHbIe, 3aTeM ropu3oHTasnbHble. B nepece-
YEHUM OAHOMMEHHbIX Jlyuyel MoJslyyaloT TOUKM MpUHaAnexalime napa-
6one.

Ons onpepeneruns dokyca napabosbl B NPOM3BOSIbHON Touke M
CTPOSIT KacaTeNbHYI0 M M3 TOYKU MEepeceyeHnst e€ co CTOPOHOMN npsi-
MoyrosibHuka OA BOCCTaHaB/MBAIOT K KacaTesIbHOM NeprEHANKYNSP U
NPOAO/MKAIOT ero A0 nepeceveHns ¢ ocbio napabosnbl B Touke F.

7
i ——

M — nponI0aBHAT MOYKE

Al o s rgpadoss A = IV
T == 8 — bepuira napacoss
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Puc. 69
4.4.5 CuHycompa

Mnockas Kpuas, m3obpaxarowasl U3MeHeHne CMHyca B 3aBu-
CUMOCTW OT M3MeHeHus ero yrna (puc. 70). CnHyconay MOXHO Takxe
paccMaTpyBaTb KaK TPAEKTOPUIO CITOXHOIO ABMXKEHUS TOYKM, COBEp-
LIaloLWeN ABa ABWMXKEHMS: MOCTYMNaTeNlbHOE W, NEPMNEHANKYIISIPHO eMy,
konebatenbHoe ABuXkeHue. [na MOCTpOeHMs CUHYCOMAbl AenuM
OKPY>XHOCTb Ha paBHble YaCcTW M Ha TaKoe e KOMIMYECTBO PaBHbIX
yacteil genum otpe3ok npsimoit AB = 2:R. U3 0AHOMMEHHbIX TOYeK
JeneHns NpoBOAMM B3auMMHO MeprneHAMKYNsipHble NIMHWUK, B nepece-
YEeHMU KOTOPbIX MOydaeM TOYKW, MpUHaAnNexaline cuHycomae, KoTo-
pble coeauHsIeM NnnaBHOM KpVBOM.

Puc. 70

4.4.6 Unknouvpa

TpaekTopus ToUkM A, NpUHaANEXaLLEN OKPY>XXHOCTW, KaTsLen-
ca 6e3 ckonbxeHns no npsmon (puc. 71). lMpakTuyeckn NonyynTb
LMKIOMAY MOXHO, ecnu, cdoTorpadmpoBaTb HOYLIO ABUXKEHME BENO-
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cvneda C 3a)okEHHOM Ha oboje Koseca MaMmoYKon.

ANropuTM NOCTPOEHUSI OAHOIO UMKNa KPUBOM:

1. OT MCXoAHOrO MOSIOXKEHMS TOYKM A Ha HanpabnsitoLen
NpsIMOM NIMHUW OTKNaAblBaeM OTpe3ok AAl, paBHbIVi AJ/IMHE AaHHOM
OKpY>XHOCTW 2nR.

2. [enuM OKpY>XHOCTb Ha MPOM3BOSILHOE YMC/IO PaBHbIX Ya-
CTew.

3. denum oTpe3ok AA1 Ha TaKoe e YMC/I0 PaBHbIX YacTen.

4. MpoBOANM M3 LIEHTPA OKPYXXHOCTU MPSIMYIO NIMHUIO MapanfiesibHO
AA1l.

5. BocctaBMM MepneHAVKYssipbl M3 TOYEK AENEHNs OTpeska
AA1 no nepeceyeHnst C IMHUEN, NPOBEAEHHON YEPE3 LIEHTP OKPY>XHO-
ctn n 0603HaummM umx kak: 01, 02, O3, ... O8.
3TO TOYKM psiAa MOCNeaoBaTENbHbIX MOMIOXEHUA LEHTpa KaTAlencs
OKPY>XHOCTW.

6. OnucbiBaeM 13 3TUX LIEHTPOB Ayry paanycom R.

7. MpoBOAMM M3 TOYEK AENEHWUS OKPYXXHOCTW MpsiMble napan-
nenbHble AA1 00 nepeceyeHunsi C Ayramu, LEHTPbl KOTOPbIX UMEET Ta-
KOM ke MopsiAKOBbIM MHAEKC — MONyYMM psif ToYek umkiougbl. Tak,
rnepecevyeHune ayru, NpoBeaeHHoON M3 ueHTpa O1, ¢ ropusoHTanbHOW
NMHUEW, NPOBEAEH—HOM M3 TOYKM [OENEHWUst OKpyXHocTM 1 pacT
nepsyto, (nocne A) TOYKY LMKIOUAbI.

8. MNepeceveHne ayrn, NpoBeaeHHON n3 Toukn 02, C ropU30H-
TanbHOM JIMHWEN, NPOBEAEH—HON U3 TOUKU AENEHUSI OKPY>XHOCTU 2
JAcT ApYryto TOUKY LUnkionasl U T. A. 9,
MnaBHO COEAMHSIEM MOJTyUYEHHblE TOYKM — WMMEEM OAWMH M3 LMKIOB
LMKIonabl.
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Puc. 71
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5. METO NPOELIMUPOBAHUA [3]
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5.1 OCHOBHbIE MOJI0OXXEeHUs

leoMeTpuyeckme cBOMCTBA NpeaMeToB — opMa, pasMepbl,
B3aMMHOE pPacrofiOXEHWE — MrpaloT 60sblylo poSib B MO3HAHWUM
OKPY>KaIOLLEro MMpa M LUMPOKO WCMOJb3YIOTCS B NMPOM3BOACTBE pas-
NWYHBIX M3genuid. Ona nepegayv reoMeTpuUYeckon M MHOM TeXHUYe-
CKOM MH-copMauMn Mexay pasnny—HbIMK CreunanncTtamMmm Jenose-
YeCTBO M34aBHO MCMOJIb30Bao rpaduyeckne n3obpaxeHuss — yepTe-
*Xu. MonyyeHne N306paxkeHNit Ha HUX OCYLLECTBIISIETCS METOAOM MpoO-
eumpoBaHus (0T a—~TUHCKOrO projection — 6pocaHune Bnepén). Teo-
peTUYecKkMe OCHOBbl MPOEUMPOBaHUS U3naraloTcs B AUCLMMIIMHE
«HauepTaTenbHas reoMeTpusi», KOTOpas M3y4yaeT NpPOCTPaHCTBEHHbIE
06BbEKTbI 1 Cocobbl N306paxxeHnst X Ha MIOCKOCTH.

CyWHOCTb NpO—€eUMpoBaHNs 3aKJIlo4aeTCsl B TOM, YTO Habnto-
AaTenb 33aéT HanpaB-JieHne B3rnsiaa (NpoeumpoBa—HUS) Ha npea-
MET M oTobpaxkaeT ero (bpocaeT Brnepéa) Ha MIOCKOCTb MPOEKLMUH,
pacnosioXkeH-Hyl0 3a npeameToM. [pu 3TOM yCTaHaBNMBAETCS B3au-
MO-CBSI3b TOYEK MPOCTPAHCTBEHHOrO NpeA-MeTa C TOYKaMM €ero
M306paXeHNs1 Ha MJIOCKOCTM MOCPEACTBOM MPOELMPYIOWMX Jy—Yei.
MpeaMeTbl U MIOCKOCTM NPOEKUMIA MOMyT BbiTb pe—anbHbIMU UK BO-
06-pakaeMbIMMU. Mpoeunpytowme nyyn — 31o Boobpa-ikKaemble
npsiMble, COBMajatoLiMe C HanpaB/iEHWEM MPOELMPOBAHNS U COCTaB-
NSIOLLUME C NJIOCKO-CTbIO NPOEKUMI OCTpbIA, unu npsmon yrabl. Co-
OT-BETCTBEHHO METOA NpoeunpoBaHust ByaeT KOCOYroJfibHbIM MK
NpAMOYrosibHbIM.  MeToa NpSIMO-YrofibHOr0 WM OPTOrOHanbHOro
NpPOeLM—POBaHKSl SIBNSIETCS OCHOBHbLIM B TEXHUYECKOM Yepye—HUW.
Ha uepTtexe, npyu HeobxoAMMOCTW, NMpoeuUMpyioWwme nyyYn m3obpaxa-
IOTCS TOHKUMU MPSi—MbIMU NIMHUAMK. TIPoeKUMst — 3TO M306pa—KeHne
npeaMeTa Ha NJIOCKOCTM (YepTexe), NoNy4YeH—HOEe METOAOM MpPOoeLm-
poBaHus. Mo-
CTpoeHMe M306paXkeHMs1 Ha MIOCKOCTM MPOEKLMI MoKa3aHo Ha puC.
73. N306pa—kae—-Mbli 06bekT — 3 (YCEUEHHbBIA KOHYC) pacrnofaratoT
Mexay Habnopatenem — 1 M NIOCKOCTbIO Mpoekunin — 5. 3agatoT
HanpaBfeHne NpoeLnpoBaHMsl — 2 U Yyepe3 TOUYKN 06beKTa MbICSIEHHO
NpoBOAAT NPoeUMpyioWwme NpsiMble UK Ny4n — 4 f0 ne—pecedeHns
NIOCKOCTbIO MPOEKUMA. TOUKM nepeceyeHunst NPOoELMpPYIOWMX y—4eit
C 3TON MNNOC—KOCTbIO Ha3bIBAOTCS MpPoeKUumMsMn To—dek. CoBOKyn-
HOCTb TaKMX To4ek 0bpa-3yeT npoekuunio gaHHoro obvekta — 6. A, B
ToukM 0bb-ekTa; A2, B2 npoekumn Touek A 1 B Ha nnoc—Kkoctu npo-
ekuuni M2.
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K yepTexy npeabssnaoTcs onpeaenéHHble Tpe—6oBaHusA. YepTéx
[A0/KeH ObIThb:

1. O6paTMbIM MONHOCTBLIO OnpeaensTb GopMy U pa3Mepbl M306pa-
»KaeMoro npeamera;

2. HarnagHbiM Bbi3blBaTb MNPOCTPAHCTBEHHOE MpeACTaBfieHne o
npeamerte;

3. MpOCTbIM U TOYHBIM B UCMONHEHUN.

UepTéx, CO-CTOALWNIA M3 OAHON MpoeKUMn 06bekTa, He sBNS-eTcs
0obpaTuMbIM, TaK Kak OTpaXkaeT TOMbKO ABa M3MepeHus npeaMeTa U3
TPEX. STOT HEAOC—TaTOK MOXHO YCTPaHUTb, eC/in NpoeunposaTb 06b-
€KT Ha HECKOJIbKO, CBSI3aHHbIX MeXay cob0M, MNOCKOCTEN NPOoeKLMiA.

[Be B3auMHoMepneHAVKYspHble MIOCKOCTU npoekuuni M1 - ropu-
30HTanbHas u M2 - dpoHTanbHas Ae—-naT NPOCTPAHCTBO Ha YeTbipe
4yacTu, Ha3blBaeMble KBaapaHTamu (puc. 74, a). Tpu B3aunM-
HoMeprneHAMKYsip—Hble MAIOCKOCTM npoekumii (aobasneHa M3 - npo-
(hunbHas) AenaT NpPoCTpaHCTBO Ha BOCEMb Yac—TeMN * OKTaHTOB (puC.
74, 6).

M306paxeHne npeameTa MOSlyYEHHOE METOAOM MPSMOYrOSIbHOMO
npoeLmnpoBaHNa Ha aBe unu bonee NAOCKOCTU NPOEKLUUA Ha3blBaeTCs
KOMMNEKCHBIM YEePTEXOM.

[na TOYHOro 3afaHus TOUKM B NPOCTPaHCTBE BBEAEHa CMCTEMa Ko-
opavHaT OXYZ (puc. 74). MonoxeHue Toukn, Hanpumep, A(X,Y,Z) xa-
pakTepusyeTcs Tpems koopauHatamu X, Y, Z, KOTO-pble Moayyvnu
cnegyowme HaMMmeHosaHus: X - wupota (abcumucca), Y - rnybuHa
(opauHaTa), Z - BbicoTa (annnvkara).

50



TKudo

YUpaBAeHMe AUCTAHLOUMOHHOTIO 06y‘{eHl/lH U IMOBBIILIEHU A KBaJlI/ICl)l/IKaLI,I/Il/I

WmxeHepHas rpadrKa, yepueHue

V43 23
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/
a) KBaapaHTbl 6) OKTaHTbI
Puc. 74

5.2 O6pa3oBaHMe KOMIJIEKCHOIO YepTexxa

MN306paXkaeMblil 06BEKT, HANpUMep, TOUKy A, NMOMELLAOT B CU-
CTEeMY MIOCKOCTEW Npoek—umnii (06bIMHO B 11 KBaApaHT, puc. 75 unm
1/ OKTaHT, puc. 76) 1 OPTOrOHaNbHO MPOELM—PYIOT Ha KaXkKayto Mioc-
KOCTb MPOEKUUiA No HanpasneHuam: s=M1; t-MN2; r-N3. PekoMeHayeT-
€ TaKkke M306pa-»kaTb pPsSAOM C MpoekumsMM obbekTa MpoeKkumu
HanpaBsfieHui NpoeumpoBanus t, s, r, (C COOTBETCTBYHOLMMU UHAEK-
camMu), KOTOpble OTpaXaloT Mo3numio HabnioaaTenss Ha KOMMIEKCHOM
yep-TeXxe M YNyylwaloT ero YMtaeMocTtb. [lanee ob6bekT yaansoT u3
CUCTEMbI MSIOCKOCTEN NPOEK-LMIA, @ ropu3oHTanbHyto = M1, unam ro-
pu3oHTanbHyto - M1 1 npodgunbHyo - M3 coBMeLaoT ¢ PpOHTaNbLHON
- M2 nnockocTbio Npoekumit. Bce npoekuun obb—ekTa pacnonaratoT-
¢ B ogHov nnockocty (M2) B NMPOEKUMOHHOM CBS3M, 0bpasys AByX
WK TPEX KAPTUHHBIN KOMMNEKCHBIN YEpPTEX.

5.3 HekoTopble CBOMCTBA OPTOrOHaJIbHOIO NpoeLunpo-
BaHua (puc. 75, 76):

1.®poHTanbHass M ropusoHTasbHas MNpPOeKUMM TOUKW Bcerga
pacnonaratoTca Ha OAHOWN BEPTU—KanbHON NMHKMKM cBsian (Al A2 - OX).

2.0OpoHTanbHas 1 nNpodunbHas NPOEKUMN TOYKM BCeraa pacno-
nararTcs Ha OAHOMN rOpU30HTaNbHOM NMHKUK cBA3K (A2 A3 - 0Z).

3.fopusoHTanbHas v nNpodunbHas NPoeKUUM TOUKM HaxoaaTcs
Ha OAMHAKOBOM yAaneHun OT  (DPOHTaNbHOW MIOCKOCTU MPOEKLMIA
M2.. To ectb AX Al =AZ A3 =YA.

Mo ropu3oHTasIbHOM U (PPOHTANbHON NPOEKUMAM TOYKM BCErga
MOXHO MOCTPOUTbL ee MpodUIbHY0 Npoekumio. [Ans 3Toro Ha poH-
TaNbHOM NPOEKLMM MO FOPU3OHTaNbHOW NIMHMM CBA3M OT ock OZ oT-
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knagbiBaeTca otpe3ok AZ A3 =AX Al =YA. MOXHO TakKxe CTpPOuUTb
Npo—USIbHYIO NPOEKLMIO C MOMOLLbIO NMOCTOSIHHON MpPsSIMOM YepTexa
(buccekTpurcon npsimoro yrna) (puc. 76).

Haznadwoe usodpaxenue moyxy B -+ xBadpawme Lobrewenue nn npoexywd Ty ¢ M LByxnapmummsid KOMIAEKCHEL YEPMEX MOk
= 5. Z,

5, Z,
T ., : Ak

A char

Ax Ay

15 Aty A%

e

Puc. 75

Puc. 76
5.4 KoHKypupyoLuiMe TOUKHU

3TO TOYKM, Nexalime Ha OAHOM npoeuupytowem nyde (puc.
77). MpoeKkuMn 3TMX TOYEK COBMaAaloT Ha OAHON M3 MNIOCKOCTEN Npo-
eKuM (KOHKYPUPYIOT MO BMAM-MOCTM). PasnmyaloT ropusoHTanbHO
(A,B), dpoHTansHo (C,D) n npodwmnbHo (E,F)KOHKYpU—pyloLwme ToOUKK
(puc. 68). BuamMMocTb coBnaaroLwmx MPOEKUMI KOHKYPUPYIOLWMX TO-
Yek On-peaensitoT No ux pasHecéHHbIM (HecoBnaaaloLwmM) npoeKkum-
AM. 3a BUAMMYIO NPOEKUMIO TOYKM MPU—HUMAETCSA Ta, KOTOpas pacrno-
naraetcs bnmke K npoekumu B3rnsaa Habnwoga-tens.
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Touku:

A,B - ropusoHTtansHo C,D - dpoHTanbHo E,F - npodwunbHO KOH-
Kypupytowme KOHKYPUPYIOLLME  KOHKYpUpYHOLne
Puc. 77

5.5 Basosblie niiockoctu (puc. 78)

370 Tpu npospayHbie niockoctu yposHst || Iy, ATz, T |15,
CBSA3aHHbIE C 0OBLEKTOM W/IM PAcNO—J/I0XKEHHbIE PSAOM C HUM, U SBNSI-
towmecss 6a3on Ans oTCYETA pa3MepoB O06bEKTa MpW €ro NOCTPOEHMM
(puc. 79, a). Ha koMnnekcHOM yepTexe Kaxaasl 6a3oBasi niocKoCTb

usobpaxkaetca B BuAe [ABYX 6a30BbiX MPAMbIX JIMHUIA 22 , X3 UK

A1, Aswin T'1 .2, OT KOTOpbIX YyA0OOHO OT—KIaAbiBaTb pa3Mepbl COOT-
BeTcTBeHHO no Bbi—coTe (h), wupuHe (b) n anune (l) obbekTta. B oT-
IM—4UM OT CUCTEMbl KOOPAMHAT Kaxayto 6a30By0 MAOCKOCTb MOXHO
MCMoNb30BaTb B OTAENbHOCTU ANSt MOCTPOEHWUSt MPOMUbHBIX U A0-
MOJSIHUTENbHBIX NPOeKUMA 06b—eKTa, CeYeHUn N BMAOB. Tak, Hanpu-
Mep, NpuMeHeHue 6a30BOM MNOCKOCTU A(Air ,A3) obecnieunBaeT 6oree
TOYHOE MOCTpoeHne npodunbHOM npoekuun (puc. 79, 6), YeM nocTo-
SIHHaA NpsiMasi YepTexa.
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6. MPOEKLUNW SJIEMEHTAPHDbIX TEJ [3]

6.1 MHOrorpaHHMKu

MHOrorpaHHMKOM Ha3blBaeTCs Teno, OrpaHNYeHHoe CO BCeX CTo-
POH MJIOCKOCTSIMW. DNieMeHTbl MHOMOrpaHHKKa: rpaHn, pébpa, seplum-
Hbl. COBOKYMHOCTb BCex pébep MHOrorpaHHMWKa Ha3blBaeTCs ero ceT-
KOM. MHOrorpaHHMK Ha3blBaeTCsl BbIMyK/bIM, €C/IM BECb OH JIEXMWT MO
OZHY CTOPOHY OT MJIOCKOCTM 060 €ro rpaHu; npu 3TOM €ro rpaHu
SABNSIOTCS  BbIMNYK/IbIMWU MHOFOYrofibHUKaMK. [ns BbIMYKAbIX MHOMO-
rpaHHWKOB JleoHapaoM 2JiinepoM npeanoxeHa cdopmyna: M+BP=2,
roe [ — uncno rpaHen; B — umcno BepuwivH; P — uncno pébep.

Cpean MHOXECTBA BbIMyKJIbIX MHOMOrpaHHUKOB HanbonblUMiA UH-
Tepec MpeacTaBAslOT NpasBuibHble MHOrorpaHHuWku (Tena lnaToHa),
Npv3Mbl M NMpaMuabl. MHOMOrpaHHUK Ha3blBAETCS MpaBW/IbHBIM, €C/Nn
BCE ero rpaHu SBASOTCS pPaBHbIMW NPaBUIbHBIMW MHOMOYTOIbHUKAMM.
K HumM oTHocsTcs (puc. 80): a TeTpasap; 6 rekcasap (kyb); B okTasap;
r gogekasap; A — vkocasgp (tabn. 3).

NIV s

a) 6)
Puc. 80
MapameTpbl NpaBW/bHbIX MHOrOrpaHHMKOB (Tabn. 3)
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MpaBunbHbIi Yron mexay
MHOrorpaHH1K Yucno CMEXHbIMU
(Teno MnatoHa) pébpamu,
rpaa.
rpa- | Bep pébep | CTOpPOH Yucno pébep y
HeMl LUMH y Kax- KaXaoW BepLUMHbI
no
rpaHu
Tetpasgp 4 4 6 3 60 3
lekcasgp (ky6) 6 8 12 4 90 3
OkTasap 8 6 12 3 60 4
[opekasap 12 20 30 5 72 3
Mkocasgp 20 12 30 3 60 5

6.1.1 NpusmMma

3TO BbINYKJIbIA MHOrOrpaHHuK, 60KoBble pEGpa KOTOporo na-
pannenbHbl Me-»kay Coboil. HWXKHSIS M BEpXHSI TpaHn — paBHble
MHOIOYrofibHUKKM, ONpeaensitowme KomyecTBo 60KoBbIX pébep, Hasbl-
BAlOTCS OCHOBaHMSIMM Mpu3Mbl. [prM3Ma HasblBaeTCs NpaBWIIbHON, ec-
N B OCHOBaHWM MpaBWibHbIA MHOTOYFOMbHUK, U NPSMO, ecriv 6oKo-
Bble pEbpa MepneHAMKYNsIpHbl K OCHOBaHWK. B nNpoTMBHOM cCiyyae
npu3Ma HakJloHHas. bokoBble rpaHu MpsMoW NpU3Mbl NPSIMOYTOSbHK-
KW, @ HaK/IOHHOM — napannenorpamMmel. bokoBasi NOBEPXHOCTb Mpsi-
MOV NPU3Mbl OTHOCUTCS K MPOELMPYIOLMM O6bEeKTaM M BbIPOXAAETCA
B MHOMOYrOJSIbHUK Ha NepreHanKynsapHyto 60KOBbIM pEBpaM MIOCKOCTb
npoekumin. MpoeKkuMn ToYeK U JIMHMI, PACnONOXEHHbIX Ha GOKOBOM
MOBEPXHOCTM MPU3MbI, COBMNAaAAoT C €€ BbIPOXAEHHOM NPOeKLUMEN.

Mpumep 1 (puc. 81): MNMoCTpONUTb KOMMIEKCHBIA YEPTEX NPSIMOK
Npu3Mbl C pa3MepamMu: | — CTo—poHa OCHOBaHWA (A4fMHa Npu3Mbl); b —
BblCOTa paBHOBEeAPEHHOr0 TpeyrofibHMKa OCHOBaHWS (LWMpUMHA MNpuU3-
Mbl); h — BbicoTa npu3Mbl. Ha rpansx ABB'A’ n ACC'A’ 3agatb (ppoH-
TasbHble MPOEKUMN TOYKM M 1 NpsAMON N U MOCTPOUTb MX HeaoCTato-
LMe NpoeKLMH.

1. MbicneHHO pacrofniaraéM MHOrOrpaHHWMK B CUCTEME MJI0CKO-
CTel npoeKkuui Tak, utobbl ero ocHosaHne A[JABC ||H1; a pebpo
AC" I3 (puc. 81, a).

2. Beoaum 6a3oBble MNOCKOCTU: X ||H1 M coBnagatoLlyto ¢ oc-
HosaHuem (A ABC); A"Hz W CcOBMajailowy C 3aAHel rpaHbio

ACC'A’.Ctpoum 6a3oBble NMHUKM X2 , 23, A1, As (puc. 81, 6).
3. CTpovM ropusoHTasnbHyto, 3aTeM (PpOHTaNIbHYIO M, HAKOHeL,
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NPOUNbHYIO MPOEKUMU MpU3Mbl, UCMOSb3ys 6a30Bble  JIMHWK
[JA1, A3 (puc. 81, B).

4. ToCTPOEHME FOPU3OHTASbHbIX NMPOEKLMI TOUEK, NEXaLlUX Ha
GOKOBbIX TPAHSX MPU3Mbl, BbIMOJIHAEM C WCMONb30BaHWEM Cobupa-
TENbHOro CBOWCTBA MPOeLMpytoLero o6bekTa: Bce NPOeKUMM TOYEK U
NMHWIA, PacroioXXeHHbIX Ha GOKOBOW MOBEPXHOCTU MPU3MbI, COBMa/ia-
0T C €€ BbIpOXAEHHON (rOpU30HTaNbHOIM) npoekumei. MpodusibHble
npoekuun Todek (Hanpumep, M) CTpoMM OTKNaAbiBasi MO TOPU30OH-
TasnbHbIM IMHUAM CBA3U UX FNy6UHbI (YM ) OT ==, KOTOpblE U3MEPSIOT-
CS1 Ha rOPU30HTaNIbHOM MPOEKLMK OT =-. Ha NpsMoi n 3a4aéM TOUKM
1, 2 1 CTPOMM 3TU TOYKM HA MOBEPXHOCTU MPU3Mbl, aHANIOMMYHO TOYKe
M. BMAMMOCTb HaK/1aAbiBAOLWMXCS UM COBMAZAMOLWMX NPOEKUMIA ane-
MEHTOB onpegensiem MeToAO0M KOHKYPUPYHOLLMX TOYeK.

Z 1

A 8 G ‘JAs=C g

M M

M, 1

a) 6) B)
Puc. 81
6.1.2 Mupamupa

3TO MHOrOrpaHHUK, OAHOMN M3 rpaHell KOTOPOro SIBNSIETCS MHO-
royrofibHuK (OCHO-BaHWE NuMpaMuabl), ONpeaensitoWmin Yyncno 6oko-
BbIX rPaHel, a ocTasnbHble rpaHn (6oKOBbIE) — TPEYFONbHUKN C 06LLE
BEPLUMHOM, Ha3blBaeMoOW BEPLUMHON NupamMuabl. OTpe3Ku, COeaMHSIo-
LMe BEpLUMHY NMMpamMuabl C BEPLUMHAMKU OCHOBaHWS, HasbiBaloTca 60-
KOBbIMU pé&Bpamu. MNeprneH-anKynsp, OnyLIEHHbIN U3 BEPLUNHBI NWpa-
MUAbl Ha MJIOCKOCTb €€ OCHOBaHWS!, Ha3blBAeTCs BLICO—TOM MUpaMu-
Abl. MupamMuga npaBwnbHasi, €CNM B OCHOBAHUM MPaBWUAbHbIA MHOMO-
YroflbHUK W MpsiMasi, €CNM BepLUMHA MPOELMPYETCS B LEHTP TSXKECTM
OCHoBaHusl. bokoBble pébpa npaBub—HOM NMpaMuabl paBHbl, @ 6oKo-
Bble rpaHy SBNSIOTCA paBHOHeApeHHbIMKU TpeyrofibHUKamu. Bbl—coTa
60KOBOV rpaHn NpaBWIIbHON NUpamMuabl Ha3biBaeTcs anodemon. Eciu
BEpLUMHA MMPaMUAbl MPOELMPYETCS HE B LEHTP TSHXKECTU OCHOBaHWS,
TO MMpaMmMaa HaAK/TOHHasI.
Mpumep 2 (puc. 82): MOCTPOUTb KOMMEKCHLIN 4YepTéx
NpsIMOM MPaBWNbLHOM NUpaMmabl C pa3MepaMu: | CTOpPOHa OCHOBaHUS
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(anvHA); b BbicOTa TpeyronbHMKa OCHOBaHus (WwWupuHa); h BbicoTa
nupamuabl. 3agatb (POHTASIbHYIO U FOPM3OHTasIbHble MPOEKUMM TO-
Yyek M 1 N npuHagnexawmx co—0TBETCTBEHHO rpaHaM ASB n ASC u
NOCTPOUTb UX HEAOCTAoLWME NPOEKLINN.

1. MbiCneHHO pacnonaraeM MHOrorpaHHuUK B CUCTEME MJ1I0CKO-

cTell MpoeKkuui Tak, 4ytobbl ero ocHoBanne AUABC || IT1;a pebpo
AC|| 113 (puc. 83).

2. BBoamM 6a3oBble MnockocTuX ||H1 M COBMaaloLLY0 C OCHO-
BaHuem (A [JABC); A||H2 1 coBrnagatowyto ¢ pedpom AC. Ctpoum

6a3zoBble MHUM X2, X3, A1, A3z (cM. puc. 83) .

3. CTpovM ropu3oHTanbHyt0, (POHTANbHYO W, 3aTeMm, Npo-
(puNbHYIO NpOeKUMM NMpaMnabl.

4. TlocTpoeHVe HEeAOCTaoWMX MPOEKUMI TOUeK, Nexalumx Ha
rpaHsix nMpamuibl, BbIMOSIHSEM C WUCMONb30BaHWEM TMpU3HAKa «npu-
HaANEeXHOCTN TOYEK MIOCKOCTWM». B kauecTBe BCMoOMoOraTenbHbIX Nps-
MbIX WCMOMb3yeM FOPU30HTaNM MAW MpPOM3BOJbHbIE MpsMble. [po-
(unbHbIE NPOEKUMM TOYEK CTPOMM, OTKNaAbiBasi MO rOPM30OHTaNbHbIM
JIMHUSIM CBSI3N rNybuHbI Toyek (B HanpaBneHun ocu Y), KOTopble U3-

MepsIoTCs Ha rOpU30HTaNbHOW npoeKkunmn (puc. 84).
b1
S. : S,
- N, )\2 N,
1 M. / M
A 8 \[ )

Puc. 82 Puc. 83 Puc. 84

1. Ha nucrax 3agaHusa «leomeTpuyeckmne Tena. NocTpoeHne Toyek»
NOCTPOUTb NPOUSIbHbIE NPOEKLUMN rEOMETPUYECKNX TeN.
2. MNocTpouTb Ha KOMMIEKCHOM 4epTexe HedocCTalolme npoekunm
TOYeK, NpuHaanexalmnx NoBepxXHOCTSIM reoMeTpudeckmx Ten.
3. MocTponTb Ha aKCOHOMETPUYECKMX YepTexxaxX TOUKM, YKa3aHHbIEe Ha
KOMMJIEKCHBIX YepTexax reoMeTpuyecknx Ten.

OdopmnTb paboTbl No obpasuam Ha puc. 85, 90.

57



YUpaBAeHMe AUCTAHLOUMOHHOTIO 06y‘{eHl/lH U IMOBBIILIEHU A KBaJlI/ICl)l/IKaLI,I/Il/I

WmxeHepHas rpadrKa, yepueHue

L0005L 1011 YL )
g 4 | A a T4
5 c )
E 1
Z= IB: B
=
3
:
&
£
=
=
=N
E
5
2]
E TKT1101150007
E Aum_ | Macca | Maramad
| m | A donrs | Than fame| [ EOMEBMPLYECKUE MEAL.
= ;’fﬁfﬁm o To4ku Ha nobepxHocmuy 7
5 m duem T | ducmol
|
Hanwpabar Dopraan AL
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6.2 Tena BpawieHmn
6.2.1 Lunuuap BpaLwieHus

OH 06pa3yeTcs BpalleHWEM NPsSIMOYrofibHUKA BOKPYr OAHOM U3
CTO-pOH. Ha KoMnnekcHoM 4epTexe (puc. 86) npeacTaBneH uu-
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NVHAP, OCb KOTOPOro nepneHavky-nsapHa nn. N1 . bokoBas nosepx-
HOCTb UMAMHApPa - 3aHUMaeT npoeuupytollee MonoXeHne U
BblmpoXgaetcs Ha nn. N1 B okpyHOCTb. B cooTBeTcTBMM C cobupa-
Te/IbHbIM CBOMCTBOM FOPM30OH-TaslbHble MPOEKUMM BCEX TOYEK, pac-
MOJSIOXKEHHBbIX Ha 6OKOBOW MOBEPXHOCTV LMNMHApa =, byayT coBnagaTb
C OKPY>XHOCTbt0. MocTpoeHne NpoduibHbIX NPOEKUMIA Todek (Hanpu-
mep, K3, puc. 86), npuHaanexalumx noBepxHOCTU UMAnHApa, yaobHo
Jlenatb C noMoulbio 6a30BOI MIOCKOCTU *, COBMAJAtoLLEN C M. ero
CUMMETPUMN.

Mpumep 3 (cM. puc. 86): OnpeaennuTb BUAM-MOCTb MPOEKUMIA TOYEK,
PacnosioXeHHbIX Ha MOBEPXHO-CTU LMNNHAPA.

[na 3TOro Mcnosnib3yeM MeTosd KOHKYpUpYHoWMX Todek. Hanpumep,
ANs onpe—AeneHns BUAMMOCTU ToUYeK Ha NpoduibHON Npoekunn um-
nMHapa B HanpasieHUK r-M3 cnepyet paccMOTpETb
ro—p130HTaJIbHbIE MPOEKUUN UMnnHApa v BekTopa rl (cM. puc. 86).
Bnvxkaiiwen k Habniogatento (ctpenke rl) 6yaeT neeas NonOBMHA
UMAMHAPA, NMOSTOMY TOYKW, pacrnosioxeHHble Ha Hel (D, A, L, C) —
BUAMMbIE Ha MNpoduibHOM npoekumn. OyepkoBble obpasytolme um-
nMHApa, npoxogswme uvepe3 Toukn D n C, SB-NS10TCA rpaHvuamm
BMAMMOCTM €ro MOBEPXHOCTU Ha MPOUSIbHON NMpoeKuun. AHanoruny-
HO, Ansi onpeae—J/1eHNsl BUAMMOCTY TOYeK Ha (DPOHTANIbHOW MPOEKLMM
unnuHapa B HanpasneHuu t-M2 cnegyeT paccMOT—peTb FOPWU30H-
TanbHble NPOeKUMU uunnHapa u Bektopa tl . brvbkanwein k Habnto-
patenio (ctpenke t1) 6y—aer obpalwéHHas K HEMY MOJIOBMHA LW/IWH-
[ipa, NMO3TOMY TOYKM, pacnofioXXeHHble Ha Hel (A, L, C, B) — BuamMMble
Ha cpoHTanbHOM npoekuun. O4yepkoBble 06pasyrolme LMANHAPA,
npoxoasiume 4yepes Toukn A 1 B, 9BNSAIOTCA rpaHuUamMyM BUAMMOCTU
ero NMOBEPXHOCTU Ha (bpoHTanbHOM npoeKuuu.
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6.2.2 KoHycC BpaweHus

OH obpasyeTcs BpalleHWeM MpSIMOYrofbHOrO Tpe-yronbHuKa
BOKPYI OAHOr0 U3 ero katetoB. KoHnueckas moBepxHOCTb 06pa3syeTcs
BpaLleHneM obpasytoulent SB (puc. 87) BOKpyr ocu, B A@aHHOM Ciyyae
neprneHanKyNsSpHON ropu30HTaNbHOM NIOC—KOCTU NPOEKLIMN.

Mpumep 4 (cM. puc. 87): Mo 3aaaHHOM (POHTANIbHOM NPOEKLMM TOUKM
K(K2), pacnono)eHHOM Ha KOHWYECKOW MOBEPXHOCTW, MOCTPOUTL eé
HegocTalowme npoekumn. Ha noBEepXHOCTM KOHyca yAobHO CTpOouTb
NNHUM OBYX CEMEWCTB: MpsIMble JIMHUK, NPOXoAsluMe Yepes ero Bep-
WKMHY — 0bpasyioLme, a TakKe OKPYXXHOCTW, LeHTPbl KOTOPbIX pacno-
nararoTcs Ha ero ocu. Beibop BcnoMmoraTtesisHon nnHuM (06pasyroLuel
WM OKPYXHOCTW) onpefensieTcss pacnosiokeHWeM TOYeK Ha KOHyce.
Mcnonb3oBaHWe obpasytolen MMeeT orpaHuyeHne Anst To4ek, pacro-
nararoLmxcsi Ha OCM KOHyCa M psiioM C Hel, u33a 60nbLwoN norpeLu-
HOCTW. B yuebHbIX Lensix npyu peleHnn AaHHOro npuMepa MCMonb30-
BaHbl 1 06pasyioLLas U OKPY>XHOCTb.

1) npoBoAMM Ha MOBEPXHOCTM KOHyCa 4depe3 3aAaHHy Npo-
EKLMIO TOYKM YAOGHYIO ANsi NO—CTPOEHNS BCMOMOraTeNIbHYIO SIUHUIO,
NPUBA3bIBAIOLLYIO TOUKY K NMoBepxHocTu (0bpasytowyto S212 , a Takxke
OKPY>XHOCTb M2 paiMycoM R, BbIpDOXAAIOLLYIOCS B NPSIMYIO);

2) CTPOMM rOpWU30HTasbHbIE MPOEKLMMN BCOMOraTeNbHbIX Jin-
HU (S111 n m1);
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3) ot (-)K2 npoBoaMM BepTUKalbHYIO JIMHUIO CBA3M AO nepe-
CeYEHUs C MOCTPOEHHBIMU BCMOMOra—TeSbHbIMU NHUAMK, rae u by-
[eT pacnonaraTbCsl Mckomasi npoekums Todkm K1 . Kak BugHO w3
yep—Texa, oba pelleHuss coBrnazatoT. ANns nocrpoeHus npodunbHoK
npoekumn Toukn K3 ncnonb3o-BaHa 6asosast niockoctb -(-1,-3).

iy

S__ ﬁ3583

M m, [KE
R 1 |
A; B,
G=[0] |1, 0; &=,] 0
[ ﬁ‘l
Puc. 87

6.2.3 Cchepa

Cdhépa (ap.rpey. ogpdipa — MaY, Wap) — 3TO 3aMKHy—Tas Mo-
BEPXHOCTb, BCE TOUKM KOTOPOW paBHOYAaNEHbl OT HEKOTOPOW 3adaH-
HOM TOYkM — LeH—Tpa cdepbl (puc. 88). Cdhepa sBNSETCS NOBEPXHO-
CTblO BpalleHusi, 06pa3oBaHHON BPaLLEHWUEM TMONYOK—PY>KHOCTU BO-
KpYyr CBOero AvameTpa. DTOT AMaMETpP SIBNSETCS OCblo cdepbl, @ KOH-
LieBble TOUKM AnameTpa eé rnosocamu. OKpy>xXHOCTb,  nexa-
was Ha cdepe, LEHTP KOTOPOW COBMAAAET C LIEHTPOM cdepbl, Hasbl-
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BaeTcst 60MbWKUM KpyroM. OKpY>XHOCTW 6OMbLWIOro Kpyra, nepecekato-
ye ocb cdepbl Ha—3bIBAOTCA MepuaMaHaMn. MepuamnaH, coBnazato-
WM C ovepkoM cdepbl Ha 4YepTexe, ecTb MaB—HbI MepuauaH.
OKpY>XHOCTM Ha ccdepe, LEHTPbl KOTOPbIX SIeXaT Ha OCM BpaLleHus
Ha3bIBalOTCA NapannensmMu. Havbonbluasi U3 napannenei ectb 3KBa-
Top. Cdepa 9BNgeTcs MNOBEPXHOCTbIO Wwapa. OHa  uMeeT
Hau-MeHbLUYIO MoWaab U3 BCEX MOBEPX—HOCTEW, OrpaHUYMBAIOLLIMX
[aHHbIA 06bEM. Mo3ToMy Tena cdepuyeckon hopMbl BCTPEYAIOTCS
JIOBOJIbHO YacTo B MpUPOAE, HamnpuMep, KpyrHble HebecHble Tena, a
TaKKe MaNieHbKWUE Kanau Bofbl Npy CBOH60A—HOM MafeHn.

Mpumep 5 (puc. 89): MNocTponTb HegoCTaloWme NPOEKLMN TOYEK
M n N, npuHagnexawmx cdepe, No 3a4aHHbIM MX Npoekuusm M2 u
N1.

#s‘. v
15

P
A8 Wil
a, r,
-

Y

Puc. 88 Puc. 89

B kauectBe BCMOMOraTenbHbIX JIMHWIA AN HAXOXAEHUS HeAo-
CTalOWMX MPOEKUMA TOYeK Jlydylle BCero MCnosb30BaTb Mapannen,
TaK Kak MX (PpoHTanbHble MPOEKUMM BbIPOXAAOTCA B MpsMble, a ro-
PU30HTaNbHbIE — M306paXkaloTCs B HaTypasibHYl0 BENYMHY (CM. puc.
88).

Yepes 3agaHHyt0 (PpoHTanbHYO npoekumio M2 npoBoauM na-
pannenb, — BbIpOXAEH—HYI NMPOEK-LMI0 OKPYXXHOCTU, paauyC KOTO-
povi R paBeH nonosuHe xopabl (puc. 89). 3TUM paanycoM CTpOUM ro-
PU30HTallb—HYI0 MPOEKUMIO Mapanneny W, Ha nepeceyeHun C Hew
BEPTMKANIbHON NM—HUU CBSA3WU, HaxXxOAMM TFOPU30HTANbHYIO MPOEKLMIO
Toukn M1. [ns nocTpoeHust npoduibHOM NPOEKUMM TOYKWM BBEAEM

6a30BYyt0 NnockocTb YpoBHS A napannenbHyto Iz, koTopas Bblpox-
aa—etcs B npsimble A1, A3 COOTBETCTBEHHO Ha MJIOCKOCTU MPOEKLNIA
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111, I3 U3Mepsas yoaneHue ropusoHTanbHOM npoekuun Toukn YM ot
6a3oBoii NMMHUKM A1, U, OTKNaablBass ero Ha npodUIbHON MIOCKOCTM

npoekumin ot A3, nony—4nM nNpocusibHY0 Npoekumnio Toukn M3. Ans
onpeaeneHns BUAUMOCTM WUCNOMb3yeM MPOEeKLUM BEKTOPOB MpOeLm-
poBaHus. HabniogaTtenb, Korga CTPOMT FOPU3OHTasNbHYIO NPOEKUMIO
CMOTPWT MO HANpaB/EHUIO S2 U BUAUT 06paLLEHHOE K HEMY CeBepHOoe
nonywapue. Touka M HaxoaWUTbCS B KOXXHOM MOJyLIAPMK, MOSTOMY Ha
rOPU30HTAsNIbHOW NMPOEK-LIMN OHA HeBMAMMA. Ha npodunbHOM npoek-
LUnM BUAHbI BCe TOYKM, obpalléHHble K BeKTOpy rl. Takum
e 06pa3oM CTposATCS UCKOMble MpoeKumn Touku N. Yepes ropusoH-
TanbHy0 eé npoek—umio N1 npoBoaMM napannesb — OKPYXXHOCTb pa-
anyca R*, ctpouM eé BblpOXXAeHHYI0 (DpOHTasIbHYIO MPOEK—ILMIO U Ha
Hel HaxoauM N2, koTopas 6yaet Hesuanmol. [Janee, ncrnonb3yst ba-

30BYIO MJIOCKOCTb A, MO aHanormmM CTpomMm NpodUIbHY NPOEKLUMIO —
N3, KOTOpas HeBuanMa.
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6.3 MocTpoeHne HeQOCTAKOLWMX MPOEKLUA TOYEK Ha no-
BEpPXHOCTU Ten
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DTO NOCTpPOEHWE MPUCYTCTBYET MOYTU B KaXkAoW 3ajade no
HauyepTaTeslbHOM reoMeTpun. Mpu pelleHn B 0BLLEM Cllyyae UCMOSb-
3YeTCA MPU3HAK NPUHAANEXHOCTU TOYKM MOBEPXHOCTM: TOYKa Mpwu-
HaZEXWUT MOBEPXHOCTW, €C/IM OHa pacrofiaraeTcs Ha JIMHUM, Mpu-
Haanexallein 3ToW MOBEPXHOCTWU. PekoMeHAyeTcs cneaylowuii anro-
pUTM:

1. Yepes 3a1aHHY0 NPOEKLMIO TOUKM Ha NMOBEPXHOCTM MPOBO-
AST yAOGHYI0 ANnsi MOCTPOEHUSt BCMOMOraTENbHYIO JIMHUIO, MPUBS3bI-
Bas €l0 TOUYKY K MOBEPXHOCTW (Aenasi eé nosio)keHne B NpoCTpaHCTBE
6onee onpeaenénHbiM). Ecnn 3agaHHasi Touka pacnonaraeTcs Ha
MIOCKOCTU WM TPAHU MHOTOrpaHHWKA TO A MPUBS3KM 0BbIYHO WC-
Mosb3YIOT MPSAMbIE JIMHUW, €CNTN — Ha UMIMHAPUYECKON UMM KOHUYe-
CKOI MOBEPXHOCTAX — TO 06pasytollMe 1 OKPY>KHOCTM, eClN Ha cdepe

— 10 ok=pyxHocTu 3x cemeiicts (II(]| 11, || T2, ||TT3).

2. CtposT gpyrve (HepocTalowme) npoekuun BCroMoraTtesib-
HOW NNHWMK.

3. C NOMOLLbIO JIMHWUIA CBSI3U HAXOAAT HEeAOCTAloLME MPOEK-
LMW 3a1aHHOM TOYKM Ha APYrvMX NPOEKUMSX BCMIOMOraTeNIbHOM IMHUN.

BHauane paccMOTpWMM MOCTPOEHWE HeaoCTaloWen MpoeKumm
TOYKW Ha MNOCKOCTU.

Mpumep 6 (puc. 90, a): EcTb ¢dpoHTanbHash NpoekuUmst TOUKU
K(K2), npuHagnexaiiass naockoctu -, 3agaHHas - ABC. lMocTpouTb
ropmM3oHTanbHyto npoekumto (-)K. Uc-
nosib3yeM MpU3HaK MPUHAANEXHOCTU TOYKM MNOCKOCTU: TOYKa Npu-
HaZNeXWUT MOCKOCTU, ECAM OHA pacnofiaraeTcs Ha NpsIMOiA, NpUHaA-
nexaluen 3Tol NI0CKOCTH.

1) Yepes (-)K2 B nnockoct A ABC NpoBOAUM MPOM3BOIbHYIO
BCMOMOraTeNIbHYI0 MPSi—IMy0 N2 1 NpuBs3bIBaeM e€ K N0CKOCTH, OT-
Meuast Ha Helt aBe obLume ¢ Helt Toukn 12 n 22 (puc. 90, 6).

2) Mo NWHMAM CBS3W HaXOAMM FOPU3OHTasNbHblE NPO-EeKLUUK
3Tnx Touvek 11 n 21. CTpoUM ropM30HTasIbHYO NMpoekuunio npsimon ni
(cMm. puc. 90, 6).

3) Mo nuHuMu cBsi3n Ha nl Haxoamm (-)K1 (cM. puc. 90, B).
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B,

Puc. 90

MocTpoeHne HEeAoCTaoWMX MPOEKUUI TOYEK, PacronOXeHHbIX
Ha KOHWYeckoW U cepuyeckoin NOBEPXHOCTSX, PacCMOTPEHO B Mpu-
Mepax 4 n 5.

7. NPUEMbI MOCTPOEHUS TPETBEIO BUJA
NPEAMETOB B MH)XEHEPHOMN NPA®UKE

Ecnn npegmer «HayepratenbHas reoMeTpusi» — 3TO Teopus
NMOCTPOEHUSt N306paXKeHNI, TO, Co34aHHas Ha €€ OCHOBE AMCLMMIIMHA
«MHxxeHepHas rpaduka», — 3TO MpPaKTUKa BbINOMHEHMS] YepTexen u
APYroi KOHCTPYKTOPCKOW AOKYMEHTaLuM B COOTBETCTBMM CO CTaHAap-
Tamu ECK/. ECTb HekoTopble pa3nuyua B TePMUHOMOMMK. B nHXeHep-
Hol rpaduke TepMuH Npoekumns auddepeHumnpoBaH (pa3aenéH) Ha:
BUAbI, pa3pe3bl, CEYEHUS U BbIHOCHbIE 3/IEMEHTbI B 3aBUCU—MOCTU OT
cofepxxaHns n3obpaxeHus.

Bua — opToroHanbHas npoekuus, obpaluéHHoM Kk HabnmoaaTe-
N0 BUAMMOMN YacTu noBepxHocTu npeameta (MTOCT 2.3052008). Bugel
6bIBalOT OCHOBHbIE, AOMNONHUTENbHbIE U MeCTHble. OCHOBHbIX BU—/10B
— lWecCTb: criepeaun, c3aau, CBepxy, CHU3y, cnesa, crnpasa. OCHOBHbIE
BMAbl MOJyYalOT MyTEM OPTOrOHanNbHOro MpoeunpoBaHus MpeaMeTa,
noMeLLEHHOro B MycToTesbl Ky, Ha ero rpaHu, nocneaytoLwein pas-
peskn kyba no pébpam M COBMELLEHUS TPaHEN C MOCKOCTbIO YepTe-
a. HaumeHoBaHMe BWAOB ONPeaenstTCs HanpasfieHUsaMU npoeum-
poBaHWS Ha npeaMeT. lNpu 3ToM BUA Cnepean Uam rnaBHbIN BUA COOT-
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BETCTBYET (PPOHTANIbHON NPOEKUMM, BUL CBEPXY — TFOPU30HTAsIbHOW
NpoeKuUMK, BUA cnesa — NpodunibHON NpoeKkLmu.

Mo AByM BMAaAM M HarnsgaHOMY M306paXkeHMIo MPOCTOro npea-
MEeTa BCeraa MOXHO MOCTPOWUTL ero TPETUIN BWUA, UCTOSNb3ysi KOOPAM-
HaTHbIE OCM WM MOCTOSIHHYIO MPAMYI0 YepTexa uam xe 6a3oBble Mnoc-
KOCTW, @ TaKxXe Cefyolme CBOWCTBa MpsIMO—YrofIbHOro Mpoeumpo-
BaHuWS:

1. ®poHTanbHas M ropusoHTanbHas MPOEKUMM TOYKM BCerga
pacrnonaratoTcs Ha OAHOW BEPTU—KaNIbHOMN IMHWUM CBSI3W.

2. ®poHTanbHast 1M NpodunbHas NPOEKUMN TOYKWM BCerga pac-
MoJsiaratoTCs Ha OAHOV FOPU—30H—TaNbHOW JIMHUN CBA3M,

3. Fopu3oHTanbHas 1 NpodusbHash MPOEKUMN TOUKM OAMHAKOBO
yAaneHbl 0T (PpOHTaNbHON NAIOCKOCTM MpoeKkumin (6a30BOI MIOCKOCTM
°).

Mpumep 7 (Tabn. 6): Mo HarnssgHOMy M306paXKeHno U ABYM BU-
[aM NOCTPOUTL TPETUI BUA (ANS KaXKAOro M3 3X NpesiMEeToB).

Hepocratowme BMabl NpeaMeToB pasHble: A1 Nep-Boro npeg-
METa CTPOMTCS BMA CNEBaA, ANs BTOPOro — BUA CBEPXY W ANS TPETbe-
ro — BWA Crie—pean WUv rnaBHbIN BUA.

B yu4ebHbIX LUensix y HarnsiaHbIX M306paKeHUM U OCHOBHbIX BU-
[0B LienecoobpasHo pa3MecTUTb BEKTOPbLI, yKa3blBalolwue Hanpasse-
HWEe NPOeUMpOBaHMSl ANsl MOSyYeHUs] COOTBETCTBYIOLMX TPETbUX BU-
[I0B, a TaKxe OTMETUTb KX Oyayliee pacrnonoXeHne Ha YepTexe TOH-
Kol paMkoit. HarnsaHble n3o6paxkeHns npeamMeTa AaloT 3pMMOoe oYep-
TaHWe TPETbUX BUAOB, €C/IM paccMaTpuBaTb MX B HampaBfiEHUMN CTpe-
nok (puc. 91).

[ns nepBoro npegMeTa NOCTPOEHUE «BUAA CNEBa» BbIMOHUM C
MCMoNb30BaHMEM MOCTOSHHOM MpsiMoi yep-Texa (cM. puc. 91, 1).
M306pa3nM KoOpAMHATHbIE OCM U MOCTOSIHHYIO MPSIMyO0 YepTexa, siB-
NSOLLYHOCS BUCCEKTPUCOM MPSAMOro yrna Mexay ocsMu. Yepes onop-
Hble (K/IlOYEBLIE) TOUKM «BMAA CBEPXY» NPOBEAEM TOPU3OHTasIbHbIE
NMHUW CBA3M, KOTOpPblE, NOC/IE MPENOMIIEHUS UX MOCTOSIHHOM MPsSIMON
yepTexxa, CTaHOBSITCS BepPTMKalbHbIMU. Ha MX nepeceyeHus c ropu-
30H-TaNlbHbIMU JIMHUSAMU CBSI3M OT «BMAa Cnepeav» Mosy4ynuM orop-
Hble TOYKM TpeTbero Buaa. Co—eamHssi NONyYEHHbIE TOYKN, — UMEEM
«BWUA CneBa».

[lns nocTpoeHns «Buaa CBEpPXy» BTOPOro npeamera (CM. puc.
91, 2) ncnonb3lyem 6a30By0 (hpOHTaNbHYIO MIOCKOCTb =, BbIPOXAEH-
Hble NpoeKLUMK KOTOopor =1 1 +3 ABnsOTCA yaobHOoM 6a30i Anst OTCUé-
Ta pa3Mepos npeaMeta no rnybuHe (no ocu Y). 34ecb MCNOnb3yeTcs,
0TMeYeH—HOoe paHee, TPeTbe CBOMCTBO OPTOroHaNIbHOMO MpoeLMpoBa-
Hus. Ecnn cpaBHMBaTHL Cnocobbl NO-CTPOEHNUS TPETbMX BMAOB C MO-
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MOLLIbIO MOCTOSIHHOW MPSIMOM YepTexa M C NMOMOLLbI0 6a30BbIX MI0CKO-
CTel, TO NocneaHuin cnocob siBnsieTcst 6onee TOYHbIM U BbICTPbIM.
MocTpoeHne «Bupa cnepean» WM «rMaBHOrO BMAa» ans Tpe-
Tbero npeaMeTa AB/SIETCS CaMblM NpocTbiM (cM. puc. 91, 3). MNposo-
[OMM 4epes OMOopHble TOUKM BUAOB «CBEPXY>» U «C/ieBa» BEPTUKAJIbHblE
N TOPWU3OHTAJIbHbIE JIMHUM CBSI3M M Ha WX MNepeceyeHnn nosydmm
OMnop-Hble TOYKWM TPETbero BuAa, COeAMHSI KOTOpble NOSydYuM «BUA,
cnepean» nm «NIaBHbIV BUA» npeameTa.
HarnspgHoe naobpa-
KeHue npeameta

WcxonHble aga Buga | MocTpoeHue TpeTbero Buaa
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Puc. 91
bonee nogpobHO MOCTpOEHME pasnMuYHbIX NpeaMeToB (aeTa-
nemn) nsnoxeHo B [4].

TeMbl AN CAMOCTOSATE/ILHOIO U3YUYEHUS:
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1. TOCT 2.3052008. M3OBPAXEHWA — BWAbl, PA3PE3bI,
CEYEHWA.

8. AKCOHOMETPUA [5]

8.1 CywHOCTb aKCOHOMETPUUYECKOro NpoeyupoBaHua

KOMMAEKCHbIN YepTex, COCTOALMIA M3 COBOKYMHOCTM ABYMEp-
HbIX M306pa—»KeHWi1, He o0bna—aaeT HarnsSAHOCTbIO, TaK KaK Harpas-
NleHMe MpoeumpoBaHusl Ha 06bekT 0ObIMHO COBMAAAaEeT C OAHMM €ero
naMepeHuneml. B pesynbTate 3TOro TepseTcs 06beMHOCTb, 3aTO Mosy-
YeHHble Nao-Cckme n3obpaxeHns obbekTa OTPaXKaloT B HaTypasibHYHO
BENNYMHY ABa APYyrnx €ro M3MepeHwus. ﬂ,ﬂﬂ nonydyeHna HarnaaHbix
n306paxkeHuit npeamMeTa MpUMEHSIOT aKCOHOMETpU—Yeckoe  Mpo-
eum—poBaHne. CylWHOCTb aKCO—HOMETPUYECKOrO  MpOoeumnpoBaHmns
3aKJIl0YaEeTCs B TOM, YTO NpedMeT C KoopanHaT—HbIMK ocsiMmn (XOYZ),

rnapannesibHbIMU €ro M3MepeHusiM, MpOeumMpytoT Ha nnockoctb (I7')
My4YyKOM MapannesbHbIX Ny4Yyen B HanpaeneHun (s'), He CoBMaaaloLwmM
HW C OJIHOM U3 KO—OpAM—HATHbIX OCEW
(puc. 92). MNocKoCTb  NPO—EKLMIA
IT' Ha3bIBAlOT akK—COHOMETPUYECKOMN,
MoslyYeHHOe Ha Heil TpEx—Mep-Hoe
n30-6paxkeHne — aKCOHOMeT-
pU—YECKON Mpo—eK—LUUein WAN aKco-
HO-MEeTpUel, a npoeKk-LuuM  ocen
No—KaNb—HOW  CUCTEMbl  KOOpAMHaT
XOYZ — aKkco—HOMEeT-puyeckuMn ocs-
Mu X'0’Y’Z’. [10—~CNoBHbIA Nepe-Bof C
rPEYECKOr0 TEP—MMHA «aKCOHOMET-PUSI» — WU3ME-PEHME MO OCSM.
BekTop npo—eun-poBa-HMUA (S') C aAKCOHOMET—PUYECKOMN
MIOCKOCTbIO (* ') MOXET COCTaB—/sTb NPSIMON MAM OCT-pbIM yron,
YTO COOT-BETCTBYET Ha-—3BaHMSIM: MpsSi—MO-YroflbHast WM  Ko-
CO—YrosibHasi ak—COHOMETPUS. S dheKkT Ha-rnag—HOCTN Npu
nepexoge OT KOMMJIEKCHOrO 4ep—TeXxa K aKCOHOMETPUYECKO-
My—4YepTeXxy Han-6on1ee CuMbHO MpOsIBASIETCS ANs 06b €KTOB, 3aHu-
MatoLLMX MPOELM—PYIOLLEE MOMO-KEHNME.
Ha puc. 93, 94 npeacraBneHbl KOMMNAEKC—HbIE — @ U aKCOHO-
MeTpuyeckne — 6 4YepTexm COOT-BETCTBEHHO FOPU3OHTANILHO MpO-
eumpytowen nNpusMbl U POHTANIbHO MPOELUM-PYIOWEro UMANH-Apa.
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a) 6) a) 6)
Puc. 93 Puc. 94

JlokanbHas cuctema koopauHaT XOYZ o6blvHO napannenbHa
rno—-6anbHOM CUCTEME KOOP—AMHAT, HO, B OT/IMUME OT He&, He npu-
Bsi3aHa K M/IOCKOCTSIM MPOEKUUIA, a pacnonaraeTcs B Henocpea-
CTBEHHON 65M30CTM OT 0ObekTa WM COBMELLAETCs C €ero ane-
MeH-Tamu (pébpamu, rpaHsmMu), obecrnieumBas KOMMAKTHOCTb MOCTPO-
€HNS1 aKCOHOMEeTpuye-ckoro 4yeptexa (cMm. puc. 93). Jlo—KanbHas
CcUCTEMa KoopAMHaT Takke 6onee yaobHa Anst MOCTPOEHUA CUMMET-
pUYHBbIX O6BEKTOB B CBSA3N C BO3MOXHOCTbIO COBMELLEHWNS KOOpAMHAT-
HbIX OCEMA M MIOC—KOCTEN C OCAMM WM TJIOCKO—CTSMU CUMMETPUM
obbekTa (CM. puc. 94). dneMeHTbl 06beKTa (IMHEN—HbIE U YTIOBbIE) B
NPsIMO—YrosibHOM aKCOHOMETPUM UCKaXKa—loTCsl, TaK Kak NOCKOCTH, B
KOTOPbIX OHWM  pacrofaraltTcs, COCTaBASAT C  HanpasfieHNeM
Npo—euMpoBaHns yribl MeHee 90-. AKCOHO—MeTpuyeckas NioCKOCTb
*’ B NPSMOYro/bHOW akCOHOMETPUW, HAK/TIOHEHA KO BCEM MSIOCKOCTSIM
npoekuMin U, nepecekasicb C HWUMKM, 06pasyeT TpeyrofbHWK CreaoB
ABC (cM. puc. 92).

Cpeacteom, uKcMpyo-LLmUM NCKaXKeHUSs, ABNSIOTCA
No-KanbHble OCK, COBMAJaloLLMe C U3Mepe—HUsIMM 0bbekTa, a Mepol
JIMHENHBIX UCKAa—KEHUI — KO3 ~PULMEHTBI NCKaXKe—HUM. Ko-
3(h~ULUMEHTBI UCKaXEHUA NO OCAM Npea-CTaBnaloT coboi OTHO-
LEHMS AJIMHBI MPOEKLUMM OT—pe3ka OCU Ha MNOCKOCTb K ero UCTUHHOM
anvHe. kx=I'x/1x; ky=I'y [/ ly; kz=Iz [ Iz,

roe Ix, ly, lz— oceBble oTpe3ky;

I'x , I'y , I’z — akcoHoMeTpuyeckme nNpoeKkLun OCEBbIX OTPE3KOB.

MapannenbHOCTb, CyllecTBYylolWas B 0bbekTe Mexay pasnuny-
HbIMM €ro aneMeHTaMu, HanpuMep, pébpamu, a Takxke pébpamu n co-
OTBETCTBYIOLMMM OCSIMU JTIOKQJIbHOM CUCTEMbI KO—OpAMHAT B aKCOHO-
METPUWN COXPAHSIETCA. ITO Ba)KHOE CBOWCTBO WCMONb3YeTCcs Mpu ro-
CTPOEHMWN aKCOHOMETPUYECKMNX MPOEKLINIA.

3HauyeHns Koah—-(UUNEHTOB UCKAXXEHMIN MO OCAM 3aBUCAT OT
HanpasneHus NpoeunpoBaHMs Ha 06bekT. 3Has pa3mepbl 0bbekTa u

KO3(b(bMU,MEHTbI NCKaXKEHWMN Mo 0CAM, MOXHO MOCTPOUTb €ro ak-
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COHO-METpUYEe—CKoe n30bpaxeHue.

Ha npak—Tuke ans ynpolleHusi MOCTPOEHNI aKCOHOMETpUYE-
CKMX MNPOEKUMI WCMONb3YT NpuBE—AEH-HblE KO3(PMdOULNEHTbI UC-
Ka-nKeHusl No ocaM, paeHble 1 unm 0,5 (B 3aBUCMMOCTM OT BuAa akco-
HO-MET-PUN W HanpasneHusi ocen). Mpu 3TOM pa3Mepbl aKCOHOMET-
PUYECKMX M306paxkeHMi ByayT HECKOMbKO 60Mblle pa3—MepoB 06bek-
Ta. MicxopHble pa3—Mepbl ANs aKCOHOMETPU—HECKOro YepTexa 0bbly-
HO 6epyTca C KOMMJIEKCHOrO 4epTexa obbeKkTa MM C Ha—TYpHOro
06beKTa M YMHOXAIOTCH Ha KO3(PMDUUMEHTBI WUCKaXKEHMS MO OCSM.

MNMPUMEYAHUS:

1. N3mepeHnsa obbekta — Hambonblume NPOTSHKEHHOCTM €ro
no TPEM B3a—MMHO MNEPNEHAUKYNSP-HbIM HanpaB/EHMSIM, KOTOpble
WUMEHYIOTCA KaK: AJIMHA, LWMPWUHA, BbICOTA. 2.
Ocun rnobanbHoM CUCTEMbl KOOPAMHAT COBMAAAOT C JIMHUAMU Nepece-
YeHUs NNOCKOCTEN NPOeKLUMIA.

8.2 Knaccugpmkaumsa akCOHOMETPUUYECKUX NPOEKLUn

1. No HanpaBneHMaM NpPoeuUmMpoBaHus:

MpsimoyronbHas (S'LIT). KocoyronbHas (8" -4 IT).

2. Mo BennunHaM Ko3ULIMEHTOB NCKAKEHWI:

N3ometpus (kx=ky=kz). Oumetpusa (kx=kz#ky). Tpumetpus

(kx#ky#kz).

MpsmMoyronbHoe npoeunpoBaHne AaéT bonee peanbHoe M306-
paXkeHWe, YeM KOCOYronb—HOe, OfHaKo, nocneaHee npolle B UCMof-
HEHUW HarNsaHbIX YepTeXXen Ten BpalleHusl U Apyrux npeaMeTos.

3omeTpust u aumeTpusi — BUAbI aKCOHOMETPUM, B KOTOPbIX
HarpaBsfieHne NpoeLmnpoBa—HNUS S' COCTABNSIET OAMHAKOBBIE YI/lbl CO-
OTBETCTBEHHO C TpeMsl KOOPAWMHATHBIMU OCSMU (M30 — OAMHAKOBBIN,
MOCTOSIHHBIN) U C ABYMSI KOOPAMHATHLIMKU OCsiMK (AM — aBaxabl). Ou-
METPUIO MPUMEHSIOT AN M306paXKeHUst MPOTSHKEHHLIX M3AENUNA,
HanpvMep, ANVHHbLIX BanoB, COBMeLLAas akCOHOMETPUYECKYK OCb C
HanbonNbLWIMM UCKAXKEHMEM, C OCbiO Bana. TpuMeTpuye—ckue nsobpa-
XKEHWS He CTaHAAPTU3MPOBaHbI U MPUMEHSIIOTCS PeaKo.

8.3 CraHpapTHble aKCOHOMEeTpUYEeCcKue NpoeKunm

FOCT 2.317—2011 pekoMeHAyeT K NPUMEHEHW0 fABa Tuna
MPsSIMOYTOJIbHbIX aKCOHOMETPUI: U3OMETPUIO U AUMETPUIO U TPU — KO-
COYrOMbHbIX: M30MEeTpUS PPOH-TaNbHAsA, N3OMETPUS FOPU30HTasbHas
n aumeTpus OpoHTasbHas.
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Z'(

Y'(1)
Puc. 95 Puc. 96

X1

N3omeTpuyeckas npoekums
(S_LH; kx= ky= kz)

Yribl Mexay akCOHOMETPUYECKMMM OCSIMU paBHbl, COCTaBAAIOT
120° n MoOryT 6bITb NMO-CTPOEHbI, HampuMep, C MOMOLLbID LMPKYNS
(puc. 95).

MpuBeaéHHbIe KO3PDOULNEHTBI UCKAXKE—HUS:

kx = ky = kz=1.

MacwTtab mnsobpaxeHuns npu 3tom — 1,22:1. Pagom ¢ 06o3Ha-
YyeHneM oceil B ckobkax (CM. puc. 95) ykasaHbl 3HaueHus KoachduLm-
€HTOB MCKaXXEHW.

OunmeTpuryeckas npoekuns

(S.LIT; K= ks, ky =1/2k)

MonoxxeHne akCOHOMETPUYECKMX OCEN MpU-BE—AEHO Ha puUC.
95. Ocn O'X" n O'Y' cTposT kak runoTe—Hy3bl NPSIMOYroMbHbIX
Tpeyro/ibHUKOB C OTHOLIEHMEM KaTeTOB COOTBETCTBEHHO 1:8 u 7:8.

MNpuBeaeHHble KO3MDOULNEHTBI UCKaXKE—HUS:

kx = kz = 1; ky = 0,5kx = 0,5. MacwTab un306paxe-

HWUa npu 3ToM — 1,06:1.

8.4 AKCOHOMEeTpUUYECKne N306parkeHns OKPYXHOCTel B
NPAMOYro/iIbHOW aKCOHOMETPUU, PacroJIOXKEHHbIX B KO-
OPAMHATHbLIX U UM NapasIiesibHbIX MNJIOCKOCTAX

CywectsyeT cneaytolee npasuio. OKpY>XHOCTU, PacrnofioXeH-
Hble B KOOPAMHATHbIX M UM NapaniefibHbIX NIOCKOCTAX, N306paxatoT-
Csl B MPSIMOYro/ibHOM aKCOHOMETPUU B BMAE 3MIUMCOB, 6OSbILME OCU
KOTOpbLIX pacnonaralTcs nNepneHAnKYNsSpHO KOOPAWHATHLIM  OCAM,
OTCYTCTBYIOLMM B MNOCKOCTSIX OKPYXHOCTEW WM MapasfiefibHo CTo-
poHaM TpeyrofibHuka cnegos (puc. 97, 98, 99).

370 oblee NpaBuiIo MANKOCTpUPYET puc. 97, rae npeacrasne-
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Hbl MPOEKLUMN OKPYXXHOCTU B MPSIMOYTOJIbHBIX M30METPUM — @) U Au-
mMeTpun — 6).

a) 6) Puc.
97

Ha puc. 98 npeactaBneH KOMMMEKCHBIA YEPTEX OKPY>KHOCTH
AnameTpoM d, pacrnono)eH—HON B roOpU3oHTasIbHOW M/I0CKO—CTU Mpo-
eKkunii (puc. a), U pa3MepHble COOT-HOLWIEHMS ANs 3MAUNCOoB (Yepes
d), B KOTOpble OHa Mpe-BpallaeTcs B U3OMETPUW, NMOCTPOEHHbIX MO
8MK Tou—KaM, C Mcnonb3oBaHWeM TeopeTuyeckux (puc. 6) n npuse-
OEH-HbIX  Ko3(hduumeHToB UckaxkeHud (puc. B). Takue xe
pa3—Mep-Hble  COOT—HOWeHus 6yayT uMeTb  3aauncel  Ans
OKpY>X—HOCTel BO (DpOHTaNbHOW M NPO—UILHON NIOCKOCTAX MpOekK-
UM, KM UM nNapannenb—Hbix (cM. puc. 97).

= = M1 1221
a, . ;
4 7 & 08 5 g8zt
7" 5
x 5 d
™ 7 s, 8 4 4
] o AT Z 3" A
4y J
z ' 24 | ot
iz -
a) 0) B)
Puc. 98

Ha puc. 99 nanbel pa3mepHble COOTHOILIECHHS JISI DJUIUII-
COB, B KOTOpbIE MPEBPAIIAETCS OKPYXKHOCTH B AUMETPHUH, pac-
IMMOJIOKCHHBIC B PAa3HbIX KOOPJAWHATHBIX IJIOCKOCTAX, IMMOCTPOCH-
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HBIX TI0 12T TOYKaM, C MCTIOJIh30BAaHUEM MPUBEAEHHBIX KO-
(bUIUEHTOB NCKAXKEHUI.

Mg 1061

z
054
8 J
g 6
v 1 [e] |
7 2
5 [
7 4 7
y
035

Puc. 99
8.5 KocoyrosnbHble akCOHOMETpUYEeCKne NpoeKLumn

Mpu kocoyronbHOM npoeunpoBaHun (puc. 100) ogHa m3 Koop-
OVHATHBIX MnockocTen, HanpuMep, XOZ NokanbHOM CUCTEMBbI KOOp-
AN—HAT pacnona-raercs na-pannenbH0 aKCO—HOMET—PUYE—CKOM
NAIOCKO-CTU *', @ HanpaB-J/IeHNe NPO—EeunpoBaHUsl S He nepneHan-
KynsipHo +'. Tlo—3TOMy B KOCOYrofibHOW aKCOHO-METPUM HE
NC—KaXa—loTca ABe JioKanbHble ocu X, Z WU 3ne-MeHTbl 0b6bekTa
(OKPY>XHOCTb), pPac—Mofi0o—»KEH—HbIE Ma—pafie/lbHO aKCOHOMETPU-
Yye—CKOW NNOC—KOCTU MPOeKUMi. B 3TON CBA3M KO-CO-yronbHas ak-
COHOMETPUS Nerye B UCMOMHE-HWUM, YEM MPSi—MO-Yro/ibHasi aKCOHO-
MeTpusi. Ecnn akcoHoMeTpuyeckas NioCKOCTb Na—pan-enbHa HpoH-
TanbHOM MIOCKOCTM MNPOEK—LMA, TO WMMEET MECTO KOCOYroJibHasi
(bpoHTanbHas M30—METPUS WU AMMETPUSl, €CIN Na-pannesbHa ro-
PVU30HTasIbHOM MSIOCKOCTUM MPOEK-LUMA, TO — rO-pU30HTaNb—Has
n3omeTpusi. GpoHTanbHass M3OMETPUS UM AMMETPUSI NPUMEHSIETCS B
cny4yasx, Korga HeobxoAMMO COXpaHUTb Ha aKCOHOMETPUYECKOM
M306paXKeHMN 0bbeKTa UCTUHHbLIN BUA, €O criepean unn hpoHTanbHoe
ceyeHune. [opn3oHTaIbHast M30OMETPUSI NMPUMEHSIETCS B CTPOUTENbHbIX
yepTexax Asisi COXpaHeHus Ha Hel KOH(Urypauum riaHa 3acTponku.
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N ;

Puc. 100

8.6 CraHaapTHbIE KOCOYroJibHble aKCOHOMETpUUeCcKue
npoekuuu (FOCT 2.3172011)

MoNOXEHNE aKCOHOMETPUYECKUX OCEN U KO3MDDULIMEHTBI UCKa-
YKEHMIA MO OCAM ANS CNEeAYIOWMX TUMOB KOCOYrOSIbHbIX aKCOHOMETpPU-
YeCcKMX NpoeKLUuii: ®poHTanbHas
n3omeTpudeckas npoekums (puc. 101, a): kx=ky=kz=1.

lopu3oHTanbHas u3oMeTpuyeckass npoekuust (puc. 101, 6):
kx=ky=kz=1.

®poHTanbHas auMeTpudeckas npoekums (puc. 101, B):
kx=kz=1; ky=0,5kx=0,5.

YunTblBass OAMHAKOBOE PacrofIOKEHNE OCeN BO (PPOHTASbHBIX
N30METPUYECKUX W ANMETPUYE-CKUX MPOEKUMAX, PEKOMEHAYETCS
YKa3blBaTb Ha OCAX COOTBETCTBYIOLUME KOIPDUUMNEHTBI UCKaXKEHUM.

z( z(1 z(

X (1

120°
a'z X1

Y'(1) X1 y'(1) y’(0.5)
a) 6) B)
Puc. 101

8.7 Bbibop BMAA aKCOHOMETPUMU
Mpun BbIGOpe BMAA aKCOHOMETPUM HYXXHO Y4YMTbIBATb KOHMUIy-
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paumio 06bEKTA M €ro OPMEHTALMIO B MPOCTPAHCTBE C LIENbIO NosyYe-
HUS HArNSAHOMO M BbIPA3UTENbHOMO €ro U306paxeHus. PekomeHayeT-

CA NpUaeEpP>XmnBatbCa Cneayowmnx npasuin:

8.7.1 Cnepyet nsobpaxkatb Ky6, npaBuJIbHYIO YeTbIPEXIrpaH-
Hy1o npu3mMy (puc. 102, a), nupaMuay C KBagpaTHbIM UIn
PaBHOCTOPOHHMM TPEYroJibHbIM OCHOBaHueM (puc. 103, a), B
AnmeTtpum (puc. 102 B; 103 B), o6ecneunBatoLien anaa nogob-
HbIX 06bEKTOB, 60s1ee Bbipa3uTesnbHble U306paXkeHns, YeM
nsometpusna (102, 6; 103 6).
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8.7.2 061beKTbl, Yy KOTOPOIro OQHO U3MEepeHne 3HAUYUTEJIbHO
npeBoCXoAMUT NO BeNIMYUHE ABa APYIUX.

Hanpumep, neyraBpoByto Gainky, Ban (puc. 104, 105), pe-
KomeHnOyemca uzoopaxcamsv 6_Ooumempuu (IPSIMOYTOJTHHOU
WIH KOCOYTOJIbHOM), OpUEHTUPYS HauOoJIbIllIee ero U3MepeHue
(1MHYy) BOJIb aKCOHOMETPUUECKOW OCH, B JAaHHOM ciydae Y, ¢
koadurmentom uckaxkenus 0,5. ITUM 0OECTICUMBACTCS KOM-
MAKTHOCTH M BBIPA3UTEIHHOCTh YePTEkKa. B OCTANBHBIX CITydasx
HCIOJIb30BaTh H30METPUIO MPSIMOYTOJIBHYIO WU KOCOYTOJIb-

HYIO.

Puc. 104
8.7.3 Tena BpalwleHns U NJIOCKME AEeTasIu CO CZIOXKHbIM KOHTY-
pom (puc. 105, 104), pekoMmeHayeTcst u3o06paxaTb B KOCO-
yrosibHOM aKCOHOMETpPUMU, OPUEHTUPYSA AeTaNlb TakuM o6pa-
30M, 4TO6bI NPU NOCTPOEHNU X KPYI/ible U/ CII0XHbIE ceye-
HMUSI HE UCKAXKAJIUCD.

3T0 06ECMEUNT CHIKEHUE TPYLOEMKOCTU YepTexa.

Puc. 105

MNpyMeyaHue: Ha akCOHOMEeTpUYECKOM Yep—Texe, KpoMe akCOHOMET-
PUYECKMX OCEW, AOMKHbI BbITb AaHHblE, obecneumBatowmne ero obpa-
TU-MOCTb. 3TO MOXET OblTb: HaMMEHOBaHWE aKCO—HOMETPUYECKOMN
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npoekumn (cM. puc. 102), ak—Co—~HOMETpUYecKnini MacluTab nsobpa-
XKeHus Haa u3o-6paxeHneMm (cM. puc. 103) MAm B  OCHOBHOM
Hag-MUCKM YepTexa, 3HaYeHUs KO3(PMDOUUMEHTOB MCKa-dKE—HMI MO
ocsm (B ckobkax), paamepbl (puc. 106).

7

Puc. 106

%

8.8 ANIropuTM NOCTPOEHUS aKCOHOMETPUUECKOI Npoek-
UMM npegmera

McxogHble AaHHble ANns NOCTPOEHUS aKCOHOMETPUYECKOro yep-
Texa npeameta 6paTh € €ro KOMMAEKCHOro YepTexa. 1.
AHanusupoBaTb popMy npeameTa. BblbpaTb nMoAxoAsLWMiA TUM aKCo-
HOMeTpMM. Ha KOMMAEeKCHOM 4vepTexe M306pasvTb OpTOroHasbHble
NPOEKLUMWN NIOKanbHbIX OCENA, COBMECTUB KOOPAMHATHbLIE OCU C pEBpaMu
npeamMeTra, Win ero ocaMm CUMMMETpUn, Unn MN3MEPEHUAMN. 3a,El,aTb
OMOPHbIE TOYKN. 2.
MN306pa3nTb akCOHOMETPUYECKME OCH. 3. KoopawuHa-
Tbl OMOPHbLIX TOYEK X, Y, Z HAa KOMIMJIEKCHOM Y4YeEPTEXE NeEpecynTaTb B
AKCOHOMET-PUYECKME, YMHOXAsh UX Ha KO3(MDUUMEHTHI MCKa—KEHUI
no ocsiM.

4, CTpouTb BTOPUYHYHO (M/IOCKYIO) aKCOHOMETPUYECKYIO Mpo-
€KLMIO MpeaMeTa Mo ero ropu3oHTaNIbHOM NpoekumMn.  Bce wuamepe-
HUS Ha KOMMIEKCHOM YepTeXe BbINOSHATL TOSIbKO MO JIOKaSbHbIM
0OCAM WX MPSIMbIM, NAapanienbHbiM UM M OTKNaabiBaTh (Nocsie nepe-
C‘-IéTa) Ha HarnmgaaHoOM 4epTeXxe Mo akKCOHOMETpUYeCkMM ocaM WUnn
npsaMbIM, NapannenbHbIM UM.
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5. CtpouTb nosHyto (TpEXMEPHYIO) aKCOHOMETPUYECKYID MpO-
eKUMIO NpeaMeTa No ero BTO—PUYHON npoekumn, nobaB—nsst TpeTbe
N3MepeHue — BbICOTY.

Mpumep 8. MoCTpoUTb UM3OMETPUYECKYIO MPOEKLMIO NpeaMeTa,
Mo ero KoMrnjekcHoMy veptexy (puc. 107, a).

1. N306bpaxkaeMblit NpeaMeT SIBMSIETCS COCTABHbIM TEIOM: HUX-
HASl €ro YacTb NpPeACTaBMsieT MPsSIMOYrofibHbIA Mapannenenunen, a
BEPXHSI — MONbln UMnnMHAp. MNpeaMeT UMeeT ABe MIOCKOCTM CUMMET-
pun.

JlokanbHyl0 cucTeMy KOOpAMHAT LenecoobpasHo pa3MecTUTb
Ha CTblKe 3/1IEMeHTapHbIX Ten, NPUYéM OCb Z COBMELLaeM C OCbio Un-
NIMHApPA, @ OCU X U Y C MIOCKOCTAMN CMMMETpUK npeaMeTa. Boibupaem
Ans n3obpaxeHns npeameTta usometpuio. OTMEYaeM BOCEMb OMOPHbIX
Touek (AN NOCTPOEHUS! B aKCOHOMETPUN) Ha BeEPLUMHAX NPSIMOYrosb-
HOro napannene-nunega n 82=16 To4yeKk Ha BEPXHEM Topue UWINH-
apa (puc. 107, 6).

2. YepTM akcoHOMEeTpU-Yeckne ocn nog yrnamm 120°. Pagom
C HaMMEHOBaHMEM OCK B CKOBKax yKa3sbiBaeM KO3(hUUMEHT MCKaxe-
Hus (puc. 107, B).

3. Wcnonb3yeM npuBeaéHHble KO3IMPMULMEHTbI UCKaXKEHUI
(kx=ky=kz=1), uto o0becneumMBaeT paBEHCTBO OTPe3-KOB, Mapan-
NenbHbIX KOOPAMHATHBIM OCSM, Ha KOMMJIEKCHOM YepTexe, COOTBET-
CTBYIOLMM OT—pe3KaM, napanfefibHblX aKCOHOMETPUYECKMM OCSIM, B
HarnsiAHOM yep-Texe.

4. N3mepas KoopAnHaTbl KOHLOB pé-6ep npsMoyrosibHOro na-
pannenenuneaa M OMNOPHbIX TOYEK OKPYXXHOCTU B FOPU3OHTaNb—HOM
nnockoct XOY Ha KOMMIEKCHOM 4Yep-Texe, U OTKMagbiBas WX Ha
AKCOHOMETPMYECKOM uYepTexe, obecneumBas mapannenbHOCTb KOop-
AVNHATHBIX OTPE3KOB OAHOMMEHHbIX JTOKaNbHbIM Y @aKCOHOMETPUYECKNUM
0CAM, — MOSIYYUM BTOPUYHYKO aKCOHOMETPUYECKYIO Mpoekumio (puc.
108 a). 2nnauncbl, — WM3OMETPUYECKME MPOEKLMN OKPY>XKHOCTEW, —
MOXXHO CTPOUTb TakXke Mo COOTHOLLEHUAM Ha puc. 98, B.

5. Ana nonydeHnss o6bEMHOrO M306pa-nkeHusl yepes onop-
Hble TOYKU BTOPUYHOMN NPOEK— LMK NMPOBOAMM NpsiMble MapasnesibHble
OCM Z M Ha HMX OTMEYAEeM COOTBETCTBYIOLUME BbI-COTbI BCEX TOUEK
npeaMeTa, KOTopble M3MepsieM Ha (ppoHTanbHOM npoekumn. OTpuua-
TENbHYIO BbICOTY TOYEK HMXKHEN rpaHn hl npsiMoyronbHoOro napanne-
nenuneaa OTKaAblBaeM BHU3, @ BblmCOTY TOUEK BEPXHEro OCHOBAHMS
umnmHapa h2 — Beepx. (puc. 108, 6). CoeanHsia TOYKM B TaKOM e
nocrefoBaTeNbHOCTU, KaK Ha KOMMIEKCHOM 4YepTexe, Bblaensis Bu-
AVMble KOHTYpPbl MpeAaMeTa CMJIOWHOW TOJNICTOW OCHOBHOMN JIMHWUEN U
yAa-nss BCNoMoraTesibHble JIMHUWA, — MOSIyYUM MOJIHYI0 aKCOHOMET-
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PUYECKYIO NpoeKumio npegmeTa (puc. 108, B).
o
M i
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Xty Yy
Xy Yoy X
/ Y,
a) 6) B)
Puc. 107
Mi1221 7
X 1220 <
L
L
P > “ M 14
a)
Puc. 108

B yyebHbIX Lensix Ha KOMMIEKCHOM YepTeXe NMoKasaHo MocTpo-
€Hne npou3BosbHbIX To—4ek M u N (puc. 107, 6), npvHagnexawmx
MOBEPXHOCTM MpeAMeTa, Ha ero BTopuyHOM (mnockoi) — M1 m N1
(puc. 108, a) n 06bémHor — M’ n N’ (puc. 108, 6, B) Npoek—LMsIX.
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Kagedpa UHxeHepHoL U KOMILOMEDHOU Z0apUKy
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NMPUNOXXEHUE 2

[PADHTECKIE PALOTH

1 /lucm TumyibHeil *

2. /lucm 0. [lepevers pacom

J /lucm 1 Popmams

4 /licm 2. /luHuy Yepmexa

5 /lucm 3. Hanecerue pasmepol

6. /lucm 4. [eomempuyeckue nocmpoeHus (Ha4ano)
7 /lucm 4. [eomempuyeckue nocmpoeHus (koHew)/
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10 /lucm 6. /lekansHyle kpubsie (koHey)

11 /lucm 7. [eomempuyeckue mena (waqano)

12 /lucm 7. [eomempuyeckue mena (KoHed).
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