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BBEAEHNE

COBpeMEHHbIN 3Tan pa3BUTUS HayKM U TEXHWKW, PasINYeHHbIX OTpac/ein
MPOMBILLMIEHHOCTM  MPeAbABNSET MOBbIWEHHbIE TPeb0oBaHUA K  MOArOTOBKE
BbICOKOKB/IM(IULMPOBAHHOIO MHXEHEPHO-TEXHUYECKOTO MepcoHana, YCreLwHo
BAAEIOLNX TEXHUYECKMMM 3HAHMAMW. BaXHOe MeCTO B TakOil MOArOTOBKe
oTBOAUTCA npeaMeTy "MHXXeHepHas rpadumka”. Pa3BuMTWE HOBbIX TEXHOMOMWi
CONPOBOX/AeTCA MHTEHCUMUKaLMEA WHXEHEPHO-TEXHUYECKOro Tpyda, Tpebys
BbIMO/IHEHNA  3HAYMTENIbHOMO  KO/IMYECTBA BCEBO3MOXHOW  KOHCTPYKTOPCKOW
NOKYMeHTaumn. COBpPEMEHHbIN  CMeuuanncT  JO/DKEH  YMeTb  MpaBWU/IbHO
0TOOpaXKaTb TEXHUYECKYH MbIC/Ib HA YEPTEXE, ACKM3E, CXEME.

MMocnegHvie [OeCATUNIETUS XapakKTePU3YOTCA BCE OOMbLUMM  BHELPEHMEM
KOMMNbIOTEPHbIX TEXHOJIOTUIA B pa3/inyHble Cepbl Ye/I0BEYECKON AeATENIbHOCTU.
C KoHUa XX BeKa BO3MOXXHOCTSMMW KOMMbOTEPHON TEXHUKW LLIMPOKO MOMb3YHTCS
N MpY MPOBEAEHUM YepPTEXKHO-KOHCTPYKTOPCKUX — paboT. Ctanm Cco34aBaThbCs
pas/inyHble NPOrpaMmbl, OXBaTbIBAIOLLME BCE HaMpaB/eHUS UHXXEHEPHO rpatnKu.
Cpegn  BCero  MHOroobpasvss  CyLeCTBYHOLWMX  MporpaMM  Hambonee
pacnpocTpaHéHHo aBnsetca nporpamma AutoCAD. YMeHMe NpakTUYeckn U
rpaMoTHO MOJIb30BATLCA 3TOM U APYrMMM NporpaMMamMm ABAseTcs HeobXoanMbIM
ANA KKO0ro MHXKeHepa.

B AaHHOI KHWUre pacCMOTPEHbI OCHOBHbIE 3/IEMEHTbI MalMHOCTPOUTEILHOMO
YepyeHns, HauvepTaTesIbHOM TeOMETPUM W KOMMbHOTEPHOW rpagmkn. KHura
HanucaHa B KOMMaKTHOM WM AOCTYMHOW AN1A CTYAEeHTOB (POpMe, COAEePXWUT TOT
martepvan, KOTopbIlil HE0BX0AMM MPW BbIMOMHEHUN TpauyecKnx pabor.

Pasgen "MallHOCTPOUTENbHOE YepyeHne" coaep>KUT OCHOBHbIE CBEAEHUA O
KOHCTPYKTOPCKOMW AOKYMeHTaumMmn u eé opopmneHun. B aTom pasgene nogpobHo
nokasaHbl MeTOfbl MOCTPOEHMS YepTeXken, MX aKCOHOMETPUYECKMX MPOEKLUN,
paspe3oB U CevyeHWit. [JocTaTOYHOE BHMMaHWe YAeNeHO COeAVHEHUAM [eTanen,
COOPOYHbIM YepTeXkam, MpPOLecCy [MeTaMpoBaHUs, a TakkKe COCTaB/IEHUIO
Pa3/INUYHBIX CXEMaTUYECKNX YEPTEXEN.

Pasfen "HauepTaTenoHaa reoMeTpusa’” cOAepXXUT MNOHATUSA U onpeaeneHns,
KacaroLpmecs npouecca npoeLvpoBaHUS TeOMETPUYECKUX (PUIyp Ha MI0CKOCTU
MPOEKUMA, MPUMEPbI PELUEHNA MO3ULMOHHBIX U METPUYECKUX 3adad, a Takxke
MPOCTPAHCTBEHHbIX PUrYp.

B pasgene "KomnbtoTepHad rpagmka’ CTyAeHTbl MOryT 03HaKOMWUTLCA C
OCHOBaMW KOMMbIOTEPHOI0 YepUeHUS.



MnaBa |
OPOPMJIEHNA UEPTE)XXA N TEOMETPUNUECKHWE
MOCTPOEHWUA

MpaBuna BbINOMHEHWS YepTeXel

UepTéxHo-rpaguyeckne paboTbl, cornacHo ocyfapcTBeHHOMY CTaHZapTy,
BbINOJIHAOTCA Ha OCHOBe EAMHOW cucTeMe KOHCTPYKTOPCKON [LOKyMeHTauuu
(ECKL).

CTaHaapThbl — 3TO HOPMATVBHbIE LOKYMEHTbI, YCTaHaBNMBAOLWME efUHbIe
npasu/ia BbIMO/IHEHUSA U OOPM/IEHNA KOHCTPYKTOPCKUX AOKYMEHTOB BO BCEX
OTpacnAx NPOMbILLIEHHOCTN.

KOHCTPYKTOPCKMe [OKYMEHTbI BK/IHOYAKOT B Ce0S YepTeXxu pPasiMyHbIX
[eTasneil, COOPOYHbIE YepTeXW, CXembl, TEKCTOBble M MpoyMe [LOKYMEHTbI.
CraHgaptel ECK/[ oxBaTblBatOT BCe AEWCTBYHOLLME MpaBuia BbIMNOIHEHWS
HepTeXEil.

ABNAACL HOPMATUBHLIM TEXHUYECKMM AOKYMEHTOM, CTaHAAPT HaKnafblBaeT
Ha O0ObeKT HeobXxoAMMble HOPMbI, TMpaBWna W TpeboBaHUSA, KOTOpble
YTBEPXKAAKTCA COOTBETCTBYHOLLEN OpraHm3aLmeil.

B HacTosllee Bpema B A3sepbaiigpkaHe npu  BbINOIHEHUM  YEPTEXHO-
KOHCTPYKTOPCKMX paboT UCMo/b3yoT paspaboTaHHble ellé B CoBeTckoM Coro3e 1
npuHatele B cTpaHax CHI TOCTbl (locygapctBeHHbI  OB6LLECOHO3HbIN
CraHpaprT).

B yacTHOCTW, CTaHAapTbl Hak/MagblBatOT OMpedenieHHble  TpeboBaHMA K
(hopmaTam, macLuTabam, MMHUAM, LWpUdTam n ap.

Bce yepTeXxxu OO/MKHbI BbINMOMHATLCA HA UCTaxX (popmartax) onpeaenieHHbIX
pa3Mepos.

dopmaThbl — 3TO yCTaHOB/EHHble cTaHAapToM MTOCT 2.301 TpeboBaHUA K
pasmepam SINCTOB A5 BbIMOSIHEHUSA YePTEXHO-KOHCTPYKTOPCKMX paboT.

Bbi6op hopmarta OCYLLECTBNAETCA B 3aBUCUMOCTU OT Pa3MepOoB, C/IOXKHOCTH,
yumcra BUAOB BblYEpUMBAEMOro 00bLEKTA.

CornacHo ctaHAapTy CYLLECTBYIOT NATb OCHOBHbIX (A0, Al, A2, A3, Ad) n
HECKO/IbKO AOMNONHUTE/bHBIX (JOPMATOB.

®opmat A0 co ctopoHamy 1189x841 mMm ABNSeTCA OAHUM M3 OCHOBHbIX
(hopmaToB, MnJowWadb  KOTOpOro npubnusntensHo pasHa 1m2. OcTasibHble
OCHOBHble  (popmatbl  MosyyatoTca MyTEM  MOCNeLOBaTe/lbHOro  [e/eHuns
COOTBETCTBYIOLLEro (hopMaTa Ha ABe paBHble YacTV napasine/bHO ero MeHbLUei
CTOpOHe. Pa3mMepbl MpefesibHOro OTK/IOHEHMS pa3MepoB (POPMATOB COCTAB/AOT
+(1,5...3,0) mm.

Kaxabli hopmat, Ha KOTOPOM BbIMOJIHAETCS YEPTEX, WMEET BHELLHIOH
BHYTPEHHHIOKO PaMKW.

BHeLLHAS pamKa YepTUTCS CM/IOLLHON TOHKOWN IMHWEN, @ BHYTPEHHSS paMKa —
CMNJIOLLIHOM TOJNICTOM NMHMER. PacCTosHMe MeXay /eBbIMM CTOPOHaMM pPamokK
coctasnaet 20 MM, MeXXay ApYyrmmMu CTOPOHaMKU 5 MM.

O0603Ha4eHns 1 pa3Mepbl OCHOBHbIX (DOPMAaTOB NpuBeAeHbI B Tabnmue 1.1
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Tabnmua 1.1

O003HaueHUe Pasmepsri cTopoH
dopmarta dopmata, MM
A0 841x1189
Al 594x841
A2 420x594
A3 297x420
Ad 210x297

BonbwniA pasMep MeXay /eBbIMX CTOPOHaMM PaMOK OCTaBAAOT  ANs
noALInBKY YepTexeit (puc.1.1).

Buenmaas paMka
A Y

ITone uepTexa

20 20
ITone uepTexa

¥
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OCHOBHas OcCHOBHas
N L HaOITHCE I1a JITHCL

7
A / BHYTPEHHSS paMKa

Puc.1.1

MacwTab — 370 COOTHOLLUEHNE MEXAY JIMHEeHbIMU pa3Mepamy NpeamMeTa,
N306paXKEHHOr0 Ha YepTexe, C UCTUHHLIMU pa3MepamMu 3TOro npegMeTa.

B Tex cnydyaax, Korja HayepTUTb YepTeX MO WUCTUHHLIM pasMepamMm He
NpeACTaBNAeTCA BO3MOXHbIM, WUCMO/b3YHOT MacLUTabb!.

cnonb3yemble B YepTEXHO-KOHCTPYKTOPCKMX — paboTax  macluTabbl
pernaMmeHTMpoBaHbl COOTBETCTBYKOWNUM cTaHgapTom [OCT 2.302. o 3tomy
CTaHAAPTY YepTéX MOXET OblTb  HayepyeH B YBE/IMYEHHOM, YMEHbLUEHHOM
MacLuTabe 1 B UCTUHHYIO BENTNYMHY.

B tabnuue 1.2 npuBeAeHbl HEKOTOPble HaubOee 4acTo WCMO/b3yemMble B
MaLLNHOCTPOUTE/IBHOM YepyeHUr MacLuTaobl.

MacLuTab, B KOTOPOM HauepyeH YepTéx, YKa3blBaeTCA B OCHOBHOW HaAnucK
yepTeXXa B COOTBETCTBYHOLLLEM MecTe; Hanpumep 1:1, 2:1,1:2 n T.4. B TOM cnyyae,
ecnM MaclUTab yKasblBaeTCs B Mpefenax YepTexa, To OH 0603HavaeTcs 6ykBoin M;



Hanpumep M 1:1, M 2:1, M 1:2 n 1. A. Heob6XxoAnmo 3HaTb, YTO €C/IN YepTEXK
HayepyeH B MacliTabe, TO Ha YepTeXe YKasblBAOTCA WCTWMHHbIE pasMepbl
HayepyeHHoro mnsgenuns (puc.1.2).

Tabnuua 1.2

MacmrTa0Obl yMEHBIIEHUA

1.2 11:25( 1:4

1:5 | 1:10 |u mp.

HaTypanbHas BeIM4YMHA
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Puc.1.2

JIHUW. Mpy BbINONHEHUM YEPTEXHBIX PABOT NPUMEHSAIOTCS Pa3NINYHbIE TUMbI

NNHWUIA. OCHOBHbIE TWMbl NIMHWIA,  YCTaHOBMEHHble cTaHgaptom TOCT 2.303,
npuBeaeHsbl B Tabnue 1.3.
Tabnuua 1.3
Ne ITanMeHOBaHHE H300paxeHmne Toummna, Mm
1 | CulomHas ocHOBHAN 5=0,6...1,5
2 | CrmonrHasi TOHKast S/3...S8/2
3 | CrmontHas RoTHWCTAS T T T T S/3...8/2
4 | LlUrpmxosas —_ S/3...8/2
5 | IITpHXIIyHKTHPHAs TOHKAS - - - S/3...8/2
6 mlpu}"..“yﬂmﬂpﬁaﬂ - - - $/2..2/38
yTOIMIEINIAA
7 | PasomkHyTas — — S...1,58
8 | Ciumommas ToOIKad ¢ H3JIOMOM 4y .y S/3...8/2
Tolkas [MTPHXITYIIKTHPIRAA C
9 y e / r
ABYMS TOUKAMIL S/3...5/2




1.CniiowHasA 0CHOBHas TOJICTasA IMHUA - MPUMEHSAETCS 4719 M300paXkeHns
BUAUMBIX KOHTYPOB AeTasieil. TONWMHY Takoin MMHUN S NMPUHUMAIOT B MHTEpBaie
0,6...1,5 MM B 3aBMCMMOCTM OT BE/IMYMHBLI N C/IOXKHOCTU U300PaXKEHUS, a TaKxKe
OT pa3mMepa opmarta. TONWMHY APYrUX TUMOB IMHWIA NPUHUMAKOT B 3aBUCMMOCTH
OT TONLWMHbI CN/IOLLHOA OCHOBHOM TONCTOM NIMHUM,

2.CrnnowHasa TOHKas NIMHNA - NPUMEHSAETCA A1 N3006paXKeHNs pasMepHbIX,
BbIHOCHbIX IMHWUIA, TIMHWNIA LUTPUXOBOK, IMHNIA-BIHOCOK. TO/LWMHA TOHKON NNHUN
ot S/3 no S/2.

3.CnnowHaa BOMIHUCTAA NIMHUSA - NPUMEHSETCA AN M300paXKeHUs TIMHUIA
06pbiBa, KOrja M300paXeHMEe Ha 4epTexe [aHO He MOMHOCTbI. ToswmHa
CMNJIOLIHO BOTHUCTOM NMHWUK oT S/3 10 S/2.

4.LLITpuxoBass NUHUA - NPUMEHSIETCA [ANA  U300paXKeHUs HEBUANMBIX
KOHTYPOB npeameTa. TO/LWMHA LWTPUXOBOW NHKUK Bepétca oT S/3 go S/2. AnnHa
lWTpUXa B LUTPUXOBOM NMHWMM CcOCTaBNseT 2...8 MM, a pacCTosHMe Mexay
lwTpmuxamm 1...2 Mm.

Ecnn Ha u4epTexxe MMEIKOTCA LUTPUXOBblE JIMHWUW, PaCMO/IOXeHHble B
Pa3INYHbIX HaNpPaB/IEHNAX, TO LUTPUXM He LOHKHbI NnepeceKkaTbCs.

5.LUTpUXNYHKTUPHAsA TOHKas NUHUA - NMPUMEHSETCA ANS M3006paKeHus
OCEBbIX N LLEHTPOBbIX TMHUIA.

LLITPUXNYHKTUMPHAA NIMHWUSA COCTOUT W3 A/MHHBIX TOHKMX LUTPUXOB W
KOPOTKMX LUTPUXOB (TOYEK) MeXAY HUMK. [nMHa ANMHHBIX WTPUXoB 5...30 MM,
a paccTosiHMe mexay HuMK 3...5 mM. TosMHA TaKo  IMHUW COCTaB/seT OT S/3
Ao S/2. OceBble W LEHTPOBble JIMHUA [O/DKHbI BbICTYNaTb 3@ KOHTYpbI
n306pakeHNss He 6Gonee YeM Ha 5 MM. LLUTPUXMNYHKTUPHAsA TOHKas fNHWS
MCMO/b3YeTCs MPU N306paXeHNN LEHTPOBBIX IMHUIA OKPY>XHOCTW. py 3TOM Haao
MOMHWUTb, 4YTO B LEHTPE OKPY)KHOCTU [O/DKHbI ObiTb  M300paXkeHbl [ABa
repeceKkarLmxca Wrpmxa, a He Touka. Ecnn gmuameTp OKpPY>XXHOCTU MeHbLue 12
MM, TO LLeHTPOBbIE /IMHMM MOKAa3bIBAKOTCA KaK CrJ/IOLLIHbIe TOHKWE NINHUMN,

6.LUTPUXNYHKTUPHas  YTOJLEHHAA NUHUA -  MPUMEHseTcs A1
N306paxkeHns NIHWRA, 0603HavaroLLmMX MOBEPXHOCTH, nognexatiue
TepMo0O6paboTKe NN MOKPLITUIO, a TaKXKe NIMHUIA  ANA M300PaXKEHUS 3/1EMEHTOB,
PacnonoXeHHbIX Nepef CeKyLen NNOCKOCTbO. [AIMHA LUTPUXOB 3TON MHUN 3...8
MM, & pacCTosiHve Mexay Humn 3...4 MMm. TonwmHa nvHum ot S/2 fo 2/3S.

7.Pa3oMKHyTas NIMHUS — UCMO/b3YeTCA ANA U300PAKEHUS NIMHUN CEYEHUIA.
[NnHa KOHeYHbIX WTPKUXoB cocTaBnsgeT 8...20 MM, a TonwmHa ot S 1o 1,5S.

8.CnnowHaa TOHKas NMHUA € WN3/IOMOM — MPUMEHSAIOTCA KaK JIMHUW
06pbIBOB. TonwmHa nMHmMmM ot S/3 go S/2.

9.ToHKas WTPUXNYHKTUPHAA JINHUSA C ABYMSA TOYKaMW - MPUMEHSETCH
NPy MOCTPOEHUN Pa3BePTOK OOBLEKTOB AN M300pPaXKeHUs NUHUK cruba. ITu
NIMHAN TaKXXe TMPUMEHSAIOTCA B TeX Cnydasx, Korfa m3obpaxatoT MOoJoXKeHue
nepemMeLLatoLLeinca YacTu npeameTa B MPOMEXYTOYHOM M KOHEYHOM MOJIOXKEHUSIX.
OnnHa wTpmnxos 5...30 MM, a paccTofHMe Mexay HAMKU 4...6 MM.

PekomeHayeTcs NpuUHMMaTh  AANHY WTprXoB 15...20 MM. ToflMHa Takoi
NNHWK cocTasnseT oT S/3 fo S/2.



Ha pucyHke 1.3 nokasaH npumMep NpUMeHeHUst HEKOTOPbIX TUMOB NNHWIA.
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Puc.1.3

OcHoBHaAa HaaNuCb

KaxKabli  4YepTéX W  KOHCTPYKTOPCKMIA [OKYMEHT [O/DKEH CcofepkaT
OCHOBHYIO Hagnucb. VIHOrga nog OCHOBHOW HAaANUCHIO UMEKOT B BUAY YI/I0BOM
wramn (puc.1.1). OcHoBHast HagNUchb BbINOHSAETCA cornacHo FOCT 2.104. B Hei
[aBTCA BCA MHopMaLMA, KacaroLlasacs JaHHOrO YepTexka UM KOHCTPYKTOPCKOro

AOKYMEHTa.
3 185 N
- 7,10, 23 15 10 -
} O06o3HaueHne JOKYMeHTa
A vy | JInTep | Macca | Maciirad
‘lfl"i 13w | JTuct | No gokvs. | Tlogmuce| Mara HaHI\IeHOBaHHe
— Yeprun .
v Tporepun JOKYMCHTaA Y
v vy Jlnet JInctos
T,
I Martepuan 20
L 50 |
Puc.1.4

OCHOBHasl HafnWCcb pacrosiaraeTcs B NPaBOM HUDKHEM Yrny uepTeXa. Ha
NPOV3BOACTBEHHbIX YEPTEXaX, BbINOMHEHHbIX B hopmaTe A4, OCHOBHYH HaANMCh
pacrnonararoT BAOMb KOPOTKO/ CTOPOHBI, a Ha YepTexax 60MbLIMX (opmMaToB eé
MOXXHO pacrnofarath Kak BAOMb A/WMHHOW, TaK W BAO/b KOPOTKON CTOPOHbI

(punc.1.8).



HaHeceHVe pa3MepoB Ha YepTeXxe

[Mpy BblUepUMBaHUN YepTeXa U3LEeNNA Ha Hero 064a3aTenbHO LO/DKHbI ObITh
HaHeceHbl pa3mMepbl. UepTéx 6e3 pasmepoB CUMTAETCA HerpaBw/ibHbIM. Pasmepsl
Ha 4epTeXke YKasblBAKTCA PasMEPHbIMU N BbIHOCHBLIMU NIMHUAMW, a TakKXe
pasmMepHbIM YNC/IOM.

Pa3vepbl [OendTcsi Ha JIMHelHble W YrnoBble. JIMHENHbIE pa3Mepbl
MOKasbIBatoT A/INHY, LUMPUHY, BbICOTY, TONLMHY, pagnuyc u agnameTp usgenus. B
TEXHUYECKNX YepTexkax MHENHble pa3mepbl NPOCTaBAATCA B MUNIMMETPaX, HO
eAnHVLA N3MepeHnsa He yKasblBaeTca. Ecnv  pasmep [aétca B ApYrux eauHuMuax
(cM, oM ©n T.0.), TO PALOM C pasMepoM AO/MKHA ObiTb YyKasaHa eauHuLa
N3MepeHuns.

YTNnoBble pasmMepbl XapakTepusyroT BeMYMHY yrna W 3a4aroTcs B rpafycax,
MUHYTax 1 cekyHgax. Hanpumep: 4°, 4° 30, 4° 30'20".

KonnuyectBo ykasaHHbIX Ha 4YepTeXxxe pasMepoB W3Aenns LOMKHO ObITb
MUHAMa/IbHBIM U B TO >Ke BpPEMA AOCTATOYHbIM [N €ero MOHUMMaHusa W
N3roTOBNEHUS.

Pa3mepHble 1 BbIHOCHbIE NUHUW. [N NPOCTAHOBKM Pa3MepOB Ha vepTexke
CHayasia NPoBOAAT BbIHOCHbIE IMHUN. OHW LO/KHbI ObITb  MEPNEHANKYNAPHBI K
N3MepAEMOMY OTpPe3Ky. 3aTeM NpPOCTaBNAeTCa pasMepHas NMHUA. PasMepHas u
BbIHOCHaA JIMHUN YepTATCA CMNJIOWHLIMA TOHKUMU JIMHUAMW. PaccTosHue OoT
PasMEPHON NIMHUKN [0 KOHTYPHON NMHUN A0/MKHO BbITb B npegenax 6...10 mm. B
TOM Cfly4yae, ecnii NMerTCA HeCKO/IbKO NapasifeNibHbIX pasMepoB, TO PacCTOAHUA
MeXay HUMKW Takxke cocTaBnfeTr 6...10 mm. BbIHOCHad nMHMA BbIXOAUT 3a
npeaensl pasMepHoOn NMHMKM Ha 1...5 MM. Pa3MepHOe 4ucno CTaBUTCA Haf
pasMepHOI NMHKER 6rnxe K cepedmHe (puc.1.5).

B HekoTOpbIX Cnyyasx npu HeO6XOAMMOCTM BbIHOCHbIE SIMHUN MOTYT ObITb
npoBeseHbI NMoA Yriom K nsmepsemomy pasmepy (puc.1.6).

CTpenkn. PasmepHas NMHWA OrpaHMYMBaeTcAa CTpefkamMy C OBYX, a B
HEKOTOPbIX CfyyYasX C OAHOW CTOPOHbl. CTpenkn 06s3aTeNbHO  [O/MKHbI
CTbIKOBATLCA C COOTBETCTBYHOLLMMU BbIHOCHBLIMW, KOHTYPHLIMWU WKW OCEBbLIMU
NNHUAMU. Popma CTPENKU N NPUMEPHOE COOTHOLLIEHME €€ 3/1eMEeHTOB NoKasaHbl
Ha pucyHke 1.7.
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Puc. 1.5 Puc. 1.6 Puc. 1.7

Ecnn pasMepbl MeXxXAy CMEXHbIMWU 3JINEMEHTAMU 3afaHbl LI,EI'IO‘-IKOI‘/JI n
PacCToOAHNA MeEXAY ITUMN 3NIEMEHTAMU HE NO3BONAKOT NPOCTaB/IATL CTPEJIKWU, TO
B 3TOM TOM C/niy4dae AOMNYyCKaeTCA 3aMeHATb CTPesKNn 3ace4YkamMh, HaHOCUMbIMU



nog yrnom 45° K pasMepHbIM JIMHUAM WA YETKO HAHOCUMbIMK TOYKaMU
(pnc.1.8, a, 6).

Ecnn cTpenka nepecekaeTcs C KakOn-HWOYAb JIMHWEN, TO Ha 3TOM MecCTe
NNMHNA paspblaeTtcd (puc.l1.8, B).

7 5 9 20 7.5, 0 20

a) 0) B)
Pnc.1.8

PasmepHble uucna. [pyv HaHECeHUM pasMepHbIX YKCen HEeobXOAMMO
co6N0AaTh HEKOTOpble NpaBuna. ECnM pasmepHas MHUS TOPU30HTa/bHas, TO
pasMepHOE YMCNO CTaBUTCA Haf CTPENKOW, €cnnM Ke  pasmepHas  NIMHMS
(bpOHTaNbHasA, TO pa3MepHOe YMC/O NULLETCA CneBa OT Heé. Pa3mepHble yncna He
[OMKHbI NepecekaTbCs C APYrMK NIMHUSMK YepTeXxa. Mpu Heo6XoAMMOCTM
NIMHUW, KOTOpPbIE NEPeceKatoTcs ¢ pasMepHbIMW UMcnamm, npepbisatoT (puc. 19).

Pnc.1.9
Pa3mepHOoe Y1CNo NULLIETCA Ha PaCCTOAHMM OKOJI0 1 MM OT pasmMepHO MHUK,
Ecnm pna  HaHeceHMs pasMepHOro 4ucna MecTa Haj pasMepHOn  IMHUEN
HeA0CTaToO4YHO, TO pasMepHOe YMC/Oo AOMYCKAeTCs 3anucbiBaTb Ha NPOLOMKEHNM
pa3MepHOI IMHAM UK Xe YKa3biBaTb Ha NMHUK-BbIHOCKe (puc.1.10, a).
Ecnn Ha YepTexke NMErTCA HECKO/BbKO NapasiieNibHbIX PasMepHbIX IMHWUI, TO
pa3MepHbIe Y1csa 3anucbIBatoT B LWaxMaTHOM nopsagke (puc.1.10 6, B).

. 5 143°

Puc.1.10
Pasmepbl AnameTpoB. [Mpy yKazaHUM pa3mepa avaMeTpa nepej pasmepHbIM
YMC/IOM HAHOCAT CUMBON «Z». BbICOTa CMMBONMA [OMKHA PaBHSATbCA BbICOTE
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cooTBeTCTBYtOWEn Oykebl (h), AMAMETP OKPY>XHOCTU CUMBOMA MPUHMMAETCA
paBHbIn 7/10 h. Yron HaknoHa NIMHUA CUMBOA COCTaBNSAET NPUMEPHO 60°.

Ha pucyHke 1.11 npuBefeHbl BO3MOXHble BapuaHTbl HAHECEHUSA pa3MepoB
AnamveTpa. Ecnv gnameTtp OKpy)>XHOCTU 60/1bLle 10 MM, CTPESIKM CTaBATCSH BHYTPU
OKPY>XHOCTW, a pa3MepHble UMgpbl MOMYT YKasblBaTbCA KaK BHYTPW, TaK U BHe
OKPY>XHOCTW.

Mpn gnameTpe MeHbLUe 10 MM CTPesikM BbIHOCATCA 3a Npeaesibl OKPY>KHOCTH.
CvMBON [MaMeTpa CTaBUTCA M B Tex c/y4yadx, Korfga MNOBepXHOCTb  MMeeT
ctheprueckyto hopmy. B Tex cnydanx, Korga Ha yeptexxe TPYAHO OTANYUTL cdepy
OT APYrvx MoBEpXHOCTE Mepes CUMBOJIOM AvaMeTpa nuiletcs ¢oBo «Cdepar»

(pnc.1.12).
] i
o0 ?15 & P15
g " ' l
£
1 "

@15

E?) @
o ¥
| 'i;}‘l

Puc.1.11

wa

L]
i

, @24 Chepa @24 Chepa R24

Puc.1.12
Pa3mMepbl pagnycoB. Ecin LeHTpanbHbIA yron ayru paBeH unm 6onblue 180°,
TO nepes pasMepoM [yru CTaBUTCA CUMBOJS AMaMeTpa, €C/N Ke 3TOT Yrof
MeHblle 180°, CTaBUTCA CUMBON pagmyca, KOTOPblA 0603Ha4YaeTcs aTUHCKOM
MPONUCHO 6yKBOM «R» (pnc.1.13).
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Puc.1.13

Kak npasuno, pasMepHylo IMHUIO AN YKas3aHWa paguyca MpoBOAAT U3
LLeHTpa A4yrun, KoTopas OKaH4MBAeTCA CTPENKOW C OAHOW CTOPOHbI. LieHTp ayrv
N306paXkaeTca B BUAE ABYX Mepecekaromxcs npsmMbix. Mpy 60160 BEMYMHE
paguyca LeHTp AONyCKaeTcs npubnvkatb K gyre. B aToM criyyae pasMepHyto
NINHUIO pagnyca NokasbiBatoT C N3/10MOM nog yrnom 90°.

Ecnu He TpebyeTca yKasblBaTb pa3Mepbl, ONpeaenstoLLve nosoXKeHne LeHTpa
AYyrY, TO PasMepHyH /IMHUK0 MOXHO He A0BOAWUTbL [0 LeHTpa uaM cMmellartb
OTHOCUTENbHO LeHTpa (puc.1.14).

Pagunycbl Ayr BHELUHWUX 1N BHYTPEHHUX 3aKPYTeHWIA MULLYTCA Ha pa3MepHbIX
NMHUAX N NINHUAX-BbIHOCKAX. [py 3TOM pa3mepHast IMHUA M IMHUX LUTPUXOBOK
LO/MKHBI pacnosiaratbCs nog yrnom Apyr K aApyry.

Ecnv Ha uJepTexxe UMeKOTCA 3aKpyr/ieHMs OAMHAKOBOro pafuyca, 10 UX
pasmepbl MOXXHO He YyKasblBaTb, a f[efaTb  COOTBETCTBYIOLLYHO 3anucb B
TEXHMYECKMX TpeboBaHMsAX YepTexka. Hanpumep, caenatb 3anucb: paguychbl
3aKPYrneHnin 4 mwm.

CumBon paguyca nepes YMCOBbIM pasMepoM AaéTcd UK B Cy4asax, Korgja
MOBEPXHOCTb MMEET Cepuyeckyto hopmy. Ecnm Ha yepTexxe TPyAHO OT/IMYUTL
chepryecKyro NOBEPXHOCTb  OT APYroil NOBEPXHOCTW, TOrga nepes CUMBOJ/IOM
pagnyca nuwietcs cnoso «Cepar.

Yrnosble pasmepsbl. [Mpy HaHeCEHUN Yr/I0BbIX PasMEPOB pPasMEepPHYH IMHUIO
[at0T B BUAE Oyrn C LEHTPOM B BeplUMHe yrna. Ecnv pasmepHas nuHWUA yrna
pacrnonaraeTca Bbllle FOPU3OHTA/IbHOM IMHUW, TO pPasMepHOe YMUCIO MULLETCA
BblLLIE YI/I0BOM pa3mMepHOR NMHUW, B MPOTUBHOM C/lyyae pasMep CTaBUTCS BHYTPU
ayru. Tpy HebONbLWMX BeNMYMHAX YI/10B [OMYCKAETCA YKasblBaTb pa3MepHble
ymcna Ha NMMHUAX-BbIHOCKax (puc.1.15).

I

15° !
7o o

Puc.1.14 Punc.1.15
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Pa3Mepbl KBapaTOB.YCNOBHOE 0003HayeHMe KBagpaTa «[». OHO
MPUMEHSIETCA TONMbKO B TeX C/lyyasiX, Korga W300paxeHue He [AaéT MOJHOro
npeacTaBneHnss 0 opMe KBagpata. B Tex cnydasx, korga opma Keagpata
OTUET/INBO BUAHA U3 YEPTEXaA, YKa3bIBAlOT [/INHbI [ABYX CTOPOH KBajapaTa (puc.
1.16).

12

/
1
<[ 130 ¢
)

Puc.1.16

KoHycHOCTb. Ha yepTe)ke KOHYCHOCTb 0003Ha4aeTcsl Kak OTHOCUTE/IbHOE
COOTHOLWeHne AByx uyucen un cornacHo MOCT 2.307 0603Ha4aeTcs CMMBOJIOM «
<<]», OCTPbIV Yron KOTOPOro Hanpas/eH B CTOPOHY BEPLUUHLI KoHYca (puc.1.17).

YK/OH — 3Ta Be/yMHa, MOoKasblBalollasd HaKMOHHOCTb OfHOM MPSMO Mo
OTHOLLEHMIO K APYron. YKNOH Ha 4vepTexe cornacHo MTOCT 2.307 o603HavaeTcs
CMMBOJIOM «/», OCTPbIA Yros KOTOPOro Hanpae/eH B CTOPOHY YK/IOHA. YK/IOH
[ABTCA KakK COOTHOLLeHue AByX uyucen (Hanpumep: 1.5, 2:7 v 1.4.). JInHnA
BbIHOCKM, Ha KOTOPOMW YKa3blBaeTCs YK/IOH, [0/DKHA 3aKaHuMBaTbCS CTPENKOMW,
ynupatoLLeincs B TMHU0 (prnc.1.18).

=] 4
e |d =14
=114
Puc.1.17 Pnc.1.18

["'eomeTpunyeckume nocTpoeHnd

[py BbluepUMBaAHUM AeTasel YacTo NPUXOAUTCS UMETb A0 C Pas3/IMUHbIMU
FeOMETPUYECKUMM MOCTPOEHMSIMW. Clofla MOXHO OTHECTM  [leNIeHne MpsMbIX,
OKPY)XHOCTE/i Ha paBHble 4acTW, MNOCTPOEHMSt YI/IOB, OMpPeAeNeHne LIeHTpa
OKPY>XHOCTU 1 T.A,

[leneHve 0Tpe3Ka Ha paBHbIE YacT W

PaccMoTpum cny4ail aeneHns oTpeska Ha [Be paBHble YacTu. JonycTum, YTo
HaMm daH oTpe3ok npsmoilt AB (puc.1.19, a). Ans Toro, 4Ytobbl pa3fenntb 3TOT
OTPe30K Ha ABe paBHble YacTK, NPOBEeAEM 13 KOHL0B OTpe3Ka (Touek A n B) ayru,

13



pagnycbl KOTOpPbIX Gepém yyTb 60MbLUE ANNHBI MOMOBUHBLI 33[aHHOTO OTpe3Ka.
3™ ayrn nepecekatwotca B Todkax M m N (puc. 1.19, 6). CoeguHum wux.
MonydyeHHaa npamad MN nepecekaeT 3agaHHy0 npavyro AB B Touke C,
KoTopas W BNSeTCS LEeHTPOM npsMoi AB, T.e. AennT OTpe3oK Ha [JBe paBHble
yacTtu (puc.1.19, B).

%

A © B A® *B A® B

a) 0) B)
Puc.1.19

PaccMoTpum cnyyait feneHuns oTpeska npsiMoii Ha HECKO/IbKO PaBHbIX YacTew.
MpeacTaBum, 4YTO Hado pasfennTb OTpe3oK AB Ha CeMb paBHbIX 4acTein
(pnc.1.20). Ona atoro mM3 M60ro KoHua MpsiMOM, Hanpumep, U3 TOYkM B,
NnpoBOAMM BCroMoraTenbHy npamyo BC. 3Ta npaman NpoBoAUTCA NPOU3BO/ILHO
nofg No6bIM yrnom. Ha 3Toi npsiMoi OT TOYKM B ¢ momolubio nsmeputens
OTKNaAblBaEM CEMb PaBHbIX, MPOWU3BOJIbLHBLIX MO A/NHE OTPE3KOB U OTMeYaem
KOHLbl 3TUX OTPe3KOB Lugpamun 1, 2, 3 ...7. CoeauHAeM TOUKY 7 C TOYKON A, a 13
APYrMX TOYeK MOBOAUM MpsAMble, napasnnefibHble 3TON NPAMONA. onyyeHHble Ha
npsimori AB TOUKWN [ensT eé Ha CeMb PaBHbIX YacTen.

Punc.1.20

MocTpoeHWe 1 AeNeHNe YII0B HA PaBHbIE YacT

PaccMOTpMM MeTOAMKY MOCTPOEHUA Yra, paBHOro faHHomy. [Npeanonoxum,
UTO Mbl UMeeM HekoTopbid yron BAC un TpebyeTcs MOCTPOUTbL  HOBbIA Yron,
paBHbIN aTOMy yray (puc.1.21).

[ns 3TOoro 13 To4knM A NpPou3Bo/bHLIM paanycom R noseaém ayry v Hagém
TOUKM MepeceyveHns 3ToM ayrm co ctopoHamm yrna BAC — Toukm M u N
(pnc.1.21, a). 3aTeM U3 NPOU3BO/ILHON ToUkM A: (puc.1.21,6) NpoBOAUM MPAMYHO
A:Ci. N3 Toukn A: paguycom R CTpoum Ayry U Haxogum TOYKY Mi - TOUKy
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nepeceyeHns nposedéHHon ayru ¢ npamoin AiCi. [Janee n3 Toukn Mi: NpoBogum
ayry pagumycom R:i=MN wn Haxogum Touky N: (puc.1.21,8). CoeanHsem
nony4eHHyto Touky Ni ¢ Toukoit A: (prc.1.21,r) n nonyyaem yron BiA:Ci paBHbIit
no Benn4umnHe 3agaHHomy yrny BAC.

G B:
N\ \\ ~ N N:
N\ /
/ '_\é' / I .-—\é \dg\f_ Al l_
C M G M M| C
a) 6) B) r)
Puc.1.21

A Tenepb pPaccMOTPMM, KakK MOXHO Yron pasgenvutb Ha [Be paBHble
yactn (puc.1.22). 3 BeplimnHbl yrna BAC - Touku A Npor3BO/bHLIM Pagnycom
NPOBOAMM AYTY N HAaX0AMM TOUKW nepeceyeHns Ayr co CTOPOHaMM yria — TOUKK
Kwun N (puc.1.22, a).

0) B)
Puc.1.22

3ateM M3 3TUX TOYEK pagnmycom, O0NbLUMM MNOMNOBWUHBLI AnMHBbI ayrn KN
MPOBOAUM YT W HaxOo4UM TOYKY KX MNepeceveHus - Touky M (puc.1.22, 6).
CoeanunHaeM Toukn M u A. lNonyyeHHas npamaa AM genut yron BAC Ha age
paBHble YaCTW U Ha3blBaeTCs GuccekTpucon yrna (puc.1.22, B).

Ecnn Takme ke noctpoeHus nposectn gna yrnos BAM n CAM, T0 yron
BAC 6yneT pa3genieH Ha YeTbIpe YacTu.

JeneHne oKpy>KHOCT W Ha paBHble YacTu

Ha npaktuke Hepeoko NPUXOAUTCA CTa/IKMBaTbCA C  HEOBXOAMMOCTbLHO
[e/IeHNA OKPY)>KHOCTU Ha paBHble YacTu. HanprmMep, nNpu U3roToB/ieHnn 3yo4aTbixX
KONEC, N3roToBNeHUM (hnaHLEB C OTBEPCTUAMMW, MPU MOCTPOEHMU MPaBUSIbHbIX
MHOTrOYro/IHUKOB W T.[.

PaccMOTpuM NpuMep AeneHns OKPYXXHOCTW paguvycom R Ha Tpu paBHble
yactu (puc.1.23). BHavane geneHvie NpoBeAem C MOMOLbIO LMPKYsa. [ns atoro
Ha OKPY)XXHOCTW GepeM MPOM3BOJSIbHYKO TOUKY A M U3 3TOW TOYKM paguycom,
paBHbLIM Pagnycy OKpPY>KHOCTU NMPOBOAMM Ayry. JTa fyra NepecekaeT OKPY>XXHOCTb
B ABYX TOUKax 1 1 2. 3a TPETbIO TOUKY NMPUHMMAEM BEPXHIOK TOUKY NMepeceyeHuns
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OKPY>XHOCTW C BEPTUKaA/IbHON OCbKO OKPY)XXHOCTU. DTN TOUKM AENAT OKPY>KHOCTb
Ha TpuW paBHble YacTu.

Tenepb paccMOTPUM [AefleHNe OKPY)XHOCTM Ha LUECTb pPaBHbIX YacTeid
(pnc.1.24). C NOMOLLbIO LUMPKYNS 3TO NPOU3BOANUTCA crieaytowmm obpasom. U3
TOYEK MNepeceyeHns ocu CUMMeTPUK (B Hallem npumepe B3ATa BEPTUKa/IbHas OCb)
C OKPY>KHOCTbIO 1 1 4 pafnycoMm, paBHbIM pafuycy OKPYXXHOCTW NMPOBOAMM [Be
AYTN N OTMEYaEM TOUKM NepeceyeHns 3aTUX Ayr ¢ OKPY>KHOCTbHO-TOUKN 2, 3, 5 1 6.
[MoNy4YeHHblE Ha OKPY)KHOCTU LLECTb TOYEK AeNAT €€ Ha LeCTb pPaBHbIX YacTei.
CoeMHNB MOMYYEHHbIE TOYKU MPSMbIMK NIMHUSMK, TONTyYaeM BMMCaHHbIA B
OKPY>XHOCTb LLIECTUYTO/bHUK.

Punc.1.23 Puc.1.24

PaccMOTpUM fefneHne OKPY>KHOCTM C MOMOLLbHO LUMPKYNA Ha NATb  PaBHbIX
yacTed. OHOW U3 NATU TOYEK [eNeHns ABNdeTcs Touka 1. [anee AeiMm 0Tpe3oK
OD Ha e paBHble yacTu (puc.1.25, a). [lns 3Toro Mcnonb3yem rnpasuso LeneHuns
OTpe3Ka NPAMOI Ha [Be paBHble YacTW. ITOM TOUKOW OyaeT Touka A. 3aTeM U3
TOuKM A pagnycom Ri=1A npoBoguM  Ayry, KOTopas MepecekaeT
FOPU30HTA/IbHYIO OCb  OKPYXXHOCTW B ToYke B (puc.1.25, 6). Janee n3 Toukn 1
nposoaum ayry pagnycom R.=1B, KoTopas nepecekaeT OKPY>XXHOCTb B TOUYKax 2 1
5. TlpuHAB 3TM  TOYKWM 33 LEHTPbLI, NPOBOAMM TEM Xe pagumycom R: ayru,
nepecekaroLme OKPY>KHOCTb B ToUKax 3 1 4 (puc.1.25, B).

Taknum 006pa3om, OKPY)KHOCTb  [eNIMTCA Ha NATb  paBHbIX 4acteil. Ecnu
COEAVMHUTL  3TW TOUKM MPAMbIMU JIMHUAMM, KaK MOKasaHO Ha puc.1.25r, 1o
NOMYy4YMM NPaBUbHBIA NATUYTONbHUK, BIUCAHHBIA B OKPYXXHOCTb.

1

Puc. 1.25
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Haxo>kaeHne LEHTPOB OKPY>KHOCT U 1 Ayrn n onpeaeneHne nx pagnycos

MpeanonoXxmm, 4YTo Ha YepTeXxe fAaHa OKPY>KHOCTb, Y KOTOPOW He MokasaH
LLEHTP M He yKazaH paguyc 1 TpebyeTcs UX onpeaennTtb. [ 3TOro nocrynaem
crnegytowmm obpasom. [lpoBoauM ABe HenapannefbHble XOpAbl OKPYXXHOCTH,
Hanpumep AB 1 CD (puc.1.26, a). 3aTem HaXOAMM LEeHTPbI 3TUX Xop4 (MCrosb3ys
NpaBuNO [efleHNs OKPY>XHOCTU Ha [Be paBHble 4actu). [locne 3Ttoro uepes
Hal[leHHble LEHTPbl XOpA4 MPOBOAUM K HUM MeprneHAVKYNSpHbIE MpsMble U
onpegensieM TOYUKY MepeceveHns 3Tux npsmbiX. MonyyveHHas Touka O  Oypger
LLEHTPOM OKpy>HOCTU (punc.1.26,6). OnpenenusB LEHTP OKPY>XHOCTU MOXXHO
OrnpefennTb pagnyc OKpy>XHoCcTn R.

A
C
B
D
a) 6)
Puc.1.26
ConpsxeHus

Conpsi>keHne — 3TO MNaBHbI Nepexof OT OAHOM NPSMOA K ApYrow, ot
NPSIMO K OKPY>KHOCTM 1 OT OIHON OKPY>XXHOCTU K APYTOWA.

[etann ¢ conpsAraeMbIiMy MOBEPXHOCTAMM YaCTO BCTPEYAlOTCA B Pa3/INYHbIX
OTpacnax  MPOMbILUJIEHHOCTX, B YaCTHOCTW,  MpPU  NPOEKTUPOBaHWM
He(TENPOMbIC/IOBOTO 060PYA0BaHUS, B MAaLUMHOCTPOEHUWN, CaMOIETOCTPOEHUN,
aBTOMOOMWNBbHON NPOMBILLIEHHOCTW, KOPabnecTpoeHnn U 06ecneunBatoT BbICOKYHO
MPOYHOCTb U HafEXHOCTb AeTaslei 1 y310B 060pyA0BaHNS.

TOYKM, NO KOTOPbIM MPOMCXOAUT MNaBHbIA Mepexof OT OAHOW NNHUK K
OPYron, HasblBalOTCA TOYKaMu COMPSHKEHUA. [ NOCTPOeHMs MNJIaBHOro
nepexofa HeoOXOAMMO 3HaTb  PAAMYyC COMPSXKEHUSA, LEHTP COMPSHXKEHUS U
MOIOXKEHMS TOUEK COMPSAXEHNS.

Conps>keHne [ByX npsaMbIX. Kak W3BeCTHO, [Be npsMble MOryT
nepecekarbCs Nog, MPAMbIM, OCTPbIM U TYMbIM YT /IOM.

Ha puc.1.27 nokasaHbl NpuUMepbl COMPSXEHUA pagnycoM R ABYX MNpAMbIX,
PacnonoXeHHbIX Nnog npsmbiM (puc.1.27, a), octpbiM (prc.1.27, 6) 1 TyMbIM YrioMm
(pnc.1.27, B). PaccMOTpUM METOAUKY MOCTPOEHNS CONPSXKEHUSA ABYX NPAMBIX.

BHavane onpefenseM LEHTP CONPsbKeHWUs. MpoBoanmM napansiefibHO Kax ol
N3 3TUX NPAMBIX HA PaccTosHUKM R BCnomoratesibHble npsmMble. [onyyeHHas npw
nepeceyveHNn aTUX NPAMbIX Touka O 1 OyAeT LeHTPOM CONpPsSXKEHNS.
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Puc. 1.27

3aTeM 13 3TOI TOUKM ONyCcKaem neprneHanKynsapbl Ha faHHbIe NpsMble. TOYKK
nepeceyeHns 3TUX NepneHANKYNSapoB C MPAMbIMA — TOYKU T1 1 T2 ABNAKOTCA
TOYKaMW conpskeHua. VI3 nonyyeHHoOro LeHTpa conpsXeHna O € MOMOLLbIO
LMPKyNna nposoAvM [Ayry paguvycoM R, KoTopas npoOXOoAuT Yepe3 TOUKK
conpsxkeHua Tium Te.

Takum 06pa3om, MosyyeHHas ayra AB/AETCS CONnpsHXKeHNEM ABYX MPAMbIX.

Conpsi>keHvie NPAMOA U OKPY>KHOCTU. PacCcMOTpMM MprMep NOCTPOEHUS
COMPSHKEHUSI OKPY>KHOCTM paanycom Ri ¢ ueHTpom B Touke O ¢ npsimon AB.
Pagunyc conpsxkeHus R (puc.1.28).

Pnc.1.28

[na atoro 3 ueHTpa O npoBeféM BCcrioMoraTesibHy0 Ayry pagnycom R+R:
[anee, Ha pacctosHUM R OT npsmo AB npoBogUM [OMOMHUTENbHYIO
napasnenbHyto er NpAMyro 1M HaxoAMM TOUKY MepeceyveHns sTou NPsSMOoiA ¢ Ayroin
— Toyky O:. Ota Touka OyAeT LEHTPOM comnpsbkeHus. ocne aToro Haxogmm
TOUKM conpskeHna. CoeanHsaem Toukn O n O1 U onpefensem MNepByr TOYKY
conpskeHna Ni. M3 Touknm O:1 onyckaem neprneHAuKynap Ha npamyo AB u
Haxo4uM BTOPYHO TOUKY COMpsbKeHUs - Touky N2, /1, HakoHel, cTpoum pyry
CONpsKeHna pagnycom Ri, C LeHTpoOM B Touke O: U NPOXOAALLYIO Yepes TOUKM
N1 1 Na.

Conpsi>keHre [ByX OKPY>KHOCTE. [pn CONPSXKEHUU ABYX OKPY>XXHOCTEN
BO3MOXHbl [iBa C/lyyad: BHYTPEHHee U BHellHee comnpsXeHue. PaccmoTpum
Ka>Kbli1 N3 3TUX Cy4Yaes.
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BHyTpeHHee conps>keHuve. [1peanonoXxmnm, 4To [aHbl [1Be OKPYXHOCTU
pagnycamm Ri 1 Rz ¢ UeHTpamMu COOTBETCTBEHHO B ToYkax O:i u Oz. [MocTpoum
BHELLUHEE COMnpsKeHne 3TUX OKPYXXHOCTEN ¢ pagmnycom conpsikeHms R. [ns atoro
13 ueHTpa O1 NpoBogMM Ayry pagnycom R-Ri, a u3 yeHTtpa Oz ayry pagnycom R-
Rz (pnc.1.29). Touka nepeceveHuss aTux Ayr - touyka O, ABNAETCA LEHTPOM
conpskeHua. CoegnHuB ToUKy O ¢ ToukaMmy O1 1 Oz HAXOANM TOYKWN COMNPSXKEHUA
Ni 1 N2. C nomoLlbio UMpkyna n3 ueHTpa O NpoBOAMM AYrY COMNPSXKEHUS,

npoxoaAaLlyro yepes ToukM Ni 1 Ne.
L1

g

i

Puc.1.29 Puc.1.30
BHeLlHee conps>keHue. PacCMOTPUM MOCTPOEHWE BHELLHETO COMPSXXeHUA
OKpY)XHOCTeRn pagnycamm R: 1 Rz ¢ LleHTpaMu COOTBETCTBEHHO B TOUKax O1 1 Oo.
Paanyc conpsxxeHus R. (puc.1.30).

Ons atoro n3 ueHTtpa O: nposoanm ayry pagmycom R+Ri, a u3 LeHTpa O
ayry pagnycom R+R2 Toyka nepeceyeHmsa aTmx ayr - Touka O, ABNAETCA LEHTPOM
conpsxeHusa. CoegnHmB Touky O ¢ Toukamun O1 U Oz HaX0AMM TOYKN CONPAXKEHWS
Ni n Nz2. C nomowpbio UMpKYna 13 UeHTpa O NpoBOAMM Ayry CONPSXKeHus,
npoxoaawyro 4yepe3 Touyknm Ni 1 N [lonyyeHHOe conpsXkeHne ABNAeTCS
BHELUHVM COMPSHKEHNEM OKPYXXHOCTEN.

JlekanbHble KpuBble

OueHb YacTo Ha NPaKTUKe BCTPeYarTCA NeKalbHble KpMBble. Takue Kpusble
YepTATCA MO 3afaHHbIM TOUKaM C MOMOLLLIO CreLnabHbIX IMHeeK - nekan. K
NeKaJlbHbIM KPUBLIM OTHOCATCS CUHYCOMAa, 3Nunc, napabosna, runepbona v 1.4,

Ha pucyHke 1.31 nokasaHO MOCTPOeHWe CUHycouabl. 14 3TOro 3agaHHyro
OKPY)XHOCTb pagumycoMm R [ennm Ha HEeCKO/IbKO paBHbIX 4acTeil (06bIYHO A1
yfo6cTBa fenat Ha 12 yacteit). M3 Toukm O1 NPOBOAMM FOPU30HTA/IbHYO MPSAMYHO
O:A, AMHa KOTOPOI paBHa A/MHE OKPYXHocTM (L=2m R). 3Ty npsamyto Toxe
AeNUM Ha 12 paBHbIX 4acTer. M3 NOny4vyeHHbIX TOYEK PAacCMOOXKEHHbIX — Ha
OKPY)>KHOCTW, MPOBOAMM FOPU30HTa/IbHbIE MPSAMbIE, @ U3 TOYEK Ha npsmoin AB -
BepTMKa/ibHble MpsMble, W HaxXO4UM TOYKM MepeceyeHnsi COOTBETCTBYHOLLMX
npsMbIX. [lofly4yeHHble TOUKM ABAAKOTCA TOYKaMu CUHYCcoubl. MnaBHO COeANHUB
nX, Moslydaem CMHycouay.
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Pnc.1.31

PaccmoTpum nocTtpoeHune annaunca (puc. 1.32). M3 ueHtpa O nposBogmm age
B3aMMHO NeprneHAnKYNApHbIe OCK 3nunca. 3aTeM U3 3TOT0 XKe LieHTpa NpoBoAnM
[BE OKPY)XXHOCTW, pa3mepbl KOTOPbIX paBHbl pasmepam 60/bLUOA N Manoill ocei
annunca. OTMeYaeM TOYKM MEPeceyeHus OMamMeTpPoB  3TUX OKPY>XHOCTEW C
LIeHTPOBbIMU NMMHUAMN — TOUKK A, B, C n D.

Puc.1.32

Janee fennm 33a4aHHY0 OKPYXXHOCTb Ha paBHble 4acTu, Hanpumep, Kak
nokasaHo B Mpumepe, Ha 12 paBHbIX YaCTel W OTMeYyaeM TOYKM [efleHnst Ha
60/bLION N Maslo OKPYXXHOCTSX (Toukn 1, 2, 3, 4..., n 1, 2', 3', 4'...). MNocne
3TOr0 M3 TOYeK, MOMYYEHHbIX Ha O6O0/bLLIOA OKPY>XHOCTM MPOBOAUM MpSMbIE,
napasnensHble NpsMoi CD, a U3 ToYeK, pacrofioKEHHbIX Ha Masioi OKPY>XHOCTH,
npsimble, NapannenbHble NpsMoi AB. Toukn nepeceveHns atux npaveix ( E, F,
K, M...), a Takxe Toukn A, B, C, D coeanHsAeM C NOMOLLbIO fieKasbl U MOTyYaem
annunc.
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["nasa Il
3JIEMEHTbI HAYEPTATE/IbHO FTEOMETPUI
MeToabl NpoeLnpoBaHmA

[na Toro, 4tobbl MNOAYYUTH W300paKeHMEe MpPeAMeTa Ha YEpPTeXe HYXKHO
CNPOoeLnpoBaTh ero Ha JINCT.

[Mpouecc NOCTPOEHUSA TMpPoeKLMM TMpegmMeTa Ha MIOCKOCTM  HasblBaeTcs
npoeunpoBaHmeM. [110CKOCTM, Ha KOTOPbLIX MOMYyYalT MNPOEKUUU npegmeTa
Ha3bIBaKOTCA NMJIOCKOCTAMM MPOEKLUUIA, @ caMy N306padkKeHN MPOEKLNAMMN.

[nsa Toro, 4tobbl NOMYYNUTb MPOEKLMN TOYKM Ha MIOCKOCTU U3 3TON TOUKK
MPOBOAAT NyYn.

LieHTpansHoe npoeunpoBaHune. Ecnv npy NpoeuvpoBaHMK nNpeameTa Ha
MPOELMPYIOLLYIO MNOCKOCTb BCE /Iy4M UCXOAAT M3 OLHOM TOUKW, TakO METOA
MpPOeuMpoBaHNs HasbiBaeTCd UEeHTPaIbHbIM MNpoeunpoBaHMeM. Touka, W3
KOTOPOW MCXOAAT Ny4u, Ha3bIBaeTCs LEHTPOM NpoeuunposaHms. MonyyeHHas npu
3TOM NPOeKLUA Ha3blBAeTCHA LeH T pasibHOMN.

PaccMoTpuM nNpuMep NOMy4YeHUs Mpoekumn TpeyrosibHMKa ABC meTogom
LleHTpa/IbHOro npoeunpoBaHns. MNpumem TOUKy S 3a LEHTP MNpoeunpoBaHns, a
MNOCKOCTb O 3@ M/OCKOCTb MPOEKUMA. LIeHTp npoeumpoBaHUs M MNIOCKOCTb
MPOoeKUMiA BbIBMPaem Tak, YToObl TpeyrosibHMK ABC pacnonarasncs mMexay Hummu
(puc.2.1). N3 ueHTpa npoeuupoBaHMs S MPOBOAMM /yyK, NPOXOAsLLMe uyepes
BepLUMHbI TpeyronbHuka ABC [0 nepeceyeHns ¢ MA0CKOCTbIO NPOEKLUNA. TOUKM
nepeceyveHnNss 3TUX Nly4yel C MNOCKOCTbIO MPOoeKumi o6o3Haunmm A’, B' n C',
KOTOpble ABNAKTCA NPOEKUNAMM BEPLLUH TpeyrosibHuka. CoeuMHMB 3TN TOYKK
nony4ymmMm TpeyronbHUK A'B'C’, KOTOpbIi U 6yaeT UeHTpabHOW MNPOeKUMen
3aflaHHOro TpeyronsHuMka ABC.

B KkayecTBe NPUMEPOB LIEHTPa/IbHOIO MPOELMPOBAHNSA MOXXHO MNPUBECTU
(DOTOCHUMKW, KUHOKagpbl, TeHW OTobpaxkaemble OT MPeAMETOB  /lyvamu
3NIEKTPUYECKOM NaMoYKy u ap.
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Puc.2.1 Puc.2.2 Puc.2.3
MNapannensHoe npoeLnpoBaHme. ITOT MeTOA B TEXHUYECKOM YepyeHUmn He

NPUMEHSETCA, HO B TOXe BPEMS HAxXOAMT [OBO/IbHO LUMPOKOE MNPUMEHeHUe B
apXMTEKTYpe, NPV NPOEKTMPOBAHNM Pa3/INYHbIX MHXXEHEPHbLIX COOPYXKEHWIA.
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Mpn  3TOM MeToAe MNPOeKuum OOLEKTOB CTPOATCA MO  3aAaHHbIM
HanpasneHuam. Ha puc.2.2 npuBedeH NPUMEP MOMYYEHUss  NPOEKLUN
TpeyronbHuka ABC MeToAoM nNapa/inensHoro npoeuuposaHusa. 3 BeplunH
TPeyrosibHMKa MNPOBOAUM /lydWn, NapaieNlbHO 33a4aHHOMY HarnpasieHuo Ao
nepeceyeHns € MNOCKOCTbIO d. Toukn A’, B’ n C' 6yayT npoekumsamm BepLUNH
TPeyrofibHMKa Ha 3afaHHyr0 nAoCcKocTb. COeauHMB 3TU TOYKWU,  MONYUYUM
npoekuuo TpeyrosibHMKa ABC Ha nNaOCKOCTM O MeTo4OoM MapaiefisHoro
NpoeLpoBaHNS.

YacTHbIM c/yyaem napanienibHoro NpoeLpoBaHna ABNaeTcA
NPAMOYroslbHOe WM OPTOroHasibHoe npoeumpoBaHune. [py NPAMOYTobHOM
NPOoeLMpPOBaHN NpoeLnpyroLLme Nydn NPoBoAATCA NeEpPneHANKYNAPHO NI0OCKOCTH
npoekumi. Haigem npoekumto TpeyronbHMka ABC MeTogoM NpSMOYrobHOro
npoeunpoBaHns (puc.2.3). N3 Touek A, B, C onyctum nepneHanMKynspbl Ha
nnockocte a. Toukn A’, B' n C' aBnawoTca NpAMOYro/ibHbIMA MPOeKLUAMU
BepLUWH TpeyronbHuka A'B'C'.

MeTopa NpAMOYro/IbHOr0 NPOELMPOBaHMA LLUMPOKO UCMO/b3YETCA B YepUEHNN.
Mo cpaBHeHWIO C ApyrMmMu MeTofamu MeTof MPAMOYronbHOro npoeunpoBaHna
MPOCT 1 JaéT No/HOe NpeAcTaB/ieHne 0 pasmepax Npoeuypyemon feTanu.

MnockocTy npoeKkuuii. Touka. MNMpoeumpoBaHme TOUKK Ha NIOCKOCTU
NpoeKLniA. KOMNIEKCHbIN YepTéx

Touka ABNSeTCA camblM NMPOCTLIM, HE UMEKLIMM pasMepa reoMeTPUYeCKUM
aneMeHTOM. OHa MCNo/b3yeTCs NPU PeLeH MHOTUX FreOMETPUYECKNX 3aaad.

3yuymm MoCTpOeHMe MPOEKLMIA TOYeK Ha MIOCKOCTM NpoeKumin (puc. 2.4).
[na 3T0ro  MOCTPOMM CUCTEMY TPeX B3avMHO MePrneHAMKYNAPHbIX MI0CKOCTeN
Npoekunt: ropusoHTanbHo (H), dpoHTanbHon (F) u  npodmnsbHon (P)
NI0CKOCTen npoekunii (puc.2,4, a). Ocb, KoTopas 0bpa3yeTcs Mpu rnepeceyeHnm
nnockocten H mn F (ocb abcuuncc) obo3HayaeTca 6ykBO X, Npu nepeceyeHnn
nnockoctet H n P (ocb opauHat) 6ykBoi1 Y, a Npy nepeceyveHnmn nnockocten F u
P (ocb annnukart) 6ykBon Z.

[Mpe4nosioXXnum, 4YTO Ha HEKOTOPOM PacCTOAHMM OT 3TUX TJIOCKOCTEN
NPOeKUMA HaxoauTcs Touka A. Hailgem npoekuuMm TO4uKM A Ha MI0CKOCTU
NPOEKUMA METOAOM MPSIMOYrO/IbHOMO MPOoeuupoBaHns. [ 3TOro U3 aTor TOUKK
OnycTUM nepneHamMkynapbl Ha nnockoctm H, F n P. Touyka A’ gBnsetcs
rOpU3oOHT a/lbHON NpoeKumen, Touka A" — (OPOHT asIbHON NPOEKUMEN , a ToUKa
A’’’ NpohunbHOM NPoeKUMEen 3aaHHON TOUKK A.

[MpoeuunpoBaHe [eTasieil B MPOCTPaHCTBE SABMSETCA C/IOXKHLIM MPOLECCOM,
MO3TOMY B YePUEHWNM UCMO/b3YIOT UX KOMIMIEKCHBIN YepTEX.

KOMMMEKCHbIM YepTEe>XKOM Ha3blBaeTCa 4YepTéX, B KOTOPOM Ha OAHOM
MIOCKOCTN COBMELLUEHbl MNPOEKUUN  JeTasin, MNOoJyyYaemble  Ha  Pas/IMYHbIX
MNOCKOCTAX MPOEKUMA. KOMNIEKCHBIN YepTéX CTpoMTCA Criefytowmum o6pasom
(puc.2.4, 6). OcTtaBnsAs HenoABVMXKHbLIM MMIOCKOCTL F, Bpallaem nnockoctb H
BOKpPYr ocu X, a Niockoctb P BOkKpyr ocm Z Ha 90°. B pesynbTaTe TaKuX
BpaLLlieHWin BCe TPW MJIOCKOCTU NPOEKLMIA COBMELLIAOTCH Ha OAHOM MIOCKOCTU.
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®PpoHTaIbHAsA MpoekuMa ToukM A’ He MEeHSeT CBOero nosioKeHus, a
rOPU3oHTa/IbHaA U NPoUIbHAA MPOEKL X BpaLLlaoTCa BMeCTe ¢ nsockoctamn H
n P. Ipn 3TOM TOpu3oHTaIbHaa npoekuma A’ Bpawlaetca BOKpyr ocu X Mo
pagnycy A’Ax, a npodunbHad npoekums A’’’ BpallaeTcd BOKpYyr ocu Z o
pagunycy A’Az. MoNyYeHHbIN YePTEXK SBNAETCA KOMMIEKCHBbIM YEPTEXXOM TOUKM A.
ATOT MeTo[ Bnepsble 6bln NPefnoXeH (hpaHLy3CKMM yyeHbIM [TacrnapoM MoHXeM
N U3BECTeH Kak MeTog MoHXa. HeobXxoAMMO MOMHMWTb, YTO Ha KOMIIEKCHOM
yepTeXe M300pAKAETCA He cama TOUKa, a eé NMPOoeKLUnN.

Ha KOMMnekCcHOM YepTexke ropnsoHTasibHas A’ 1 (hpoHTaibHas A’ NpoeKLmm
BCerga nexar Ha NpsMOW, NeprneHAMKYNsapHoW ocn X, a (ppoHTanbHas A™ u
npothunbHas A’ NPoeKUUM Ha NPsSIMOK, NepneHanKyNsapHoM ocn Z. ITU npsavble
Ha3bIBAKOTCA IMHUSMMW CBA3M N HA YePTEXe N3006paxKatoTCA TOHKMMUN IMHUAMMN.

[MoN0XEHWe TOYKM B NPOCTPAHCTBE OnpefenseTcs pacCTOAHUAMMN 3TOM TOUKK
OT MNJIOCKOCTEN MPOEKUUA UK NpaBubHee eé KoopauHaTaMu. Hanpumep, Touka
A 3afjaHHas KoopaMHaTamun 3anucbiBaetcs B Buae A (X,Y,Z).
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Puc.2.4

KoopanHata X MokasblBaeT pPacCTosHME OT TOYKM A [0 NPOUIbHON
MNOCKOCTU MPoeKumnin P. Ha KOMMNEKCHOM YepTeXke 3TO PacCTOsHWe M3MepseTcs
PacCTOSHUEM  OT TOPU30HTaNbHOM NPOEeKUUM TOUkM A’ [0 ocu Y, WAN Xe
PaccTosiHMeM OT (DPOHTa/IbHOM NPOoeKUMn Toukn A™ o ocn Z ( puc.2.4, 6).

KoopamHata Y MokasbiBaeT pPacCTosHME OT TOYKM A [0 MPOdUIbHON
NIOCKOCTW Npoekumii F. Ha KOMMNJIEKCHOM YepTeXXe 3TO PacCTOsHME M3MEepPSeTCs
PacCTOSHUEM  OT TOPM30HTa/IbHOM NPOEKUUM TOUKM A’ [0 ocu X, WU Xe
paccTositHUeM OT NPOQUILHOM NPOEKUMN ToukKn A’ [0 ocn Z .

KoopanHata Z noKa3blBaeT pacCTOsiHME OT TOYKM A [0 FOPU3OHTa/IbHOM
MNOCKOCTN Mpoekunii H. Ha KOMMIeKCHOM YepTexe 3T0 pacCTosHUe M3MepsieTcs
PaccTositHUEM  OT (UPOHTa/IbHOM  MpoekuMn Toukn A™ [0 ocn X, WU Xe
PaccTositHUEM OT NPOQUILHOM MPOEKUMM ToUKKM A’ [0 ocu Y.

KOMMNNeKCHbIA Y4epTéX TOYKM 0ObIYHO MOKAa3blBatOT TaK, Kak MoKa3aHo Ha
puc.2.4,B.
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[MoNoXeHnsa TOUKM B MPOCTPaHCTBE

[lBe B3aMHO nepneHANKYNApHble NaockocT H v F fenat npocTpaHCTBO Ha
yeTbipe 4eTtBepTn (puc.2.5). PaccMOTPMM MOJIOKEHMA TOYEK  OTHOCUTESIbHO
yeTBEPTEN NPOCTPAHCTBA U NMOCTPOMM MX KOMIMJIEKCHbIE YepTexu ( puc.2.6).

1. Touka pacrnono>keHa B | yeTBepTMU

B atom cnydyae (Touka A) eé ropusoHTa/lbHaA MPoeKuMa Ha KOMMIEKCHOM
yepTeXe pacrosiaraeTcs Hke ocn X, a PPoHTa/IbHasA - BbiLLe.

2. Touka pacnono>xeHa Bo Il yeTBepTU

Ecnn Touka  pacnonoXxeHa BO BTOpPOWM 4YeTBepTM (Touka B), TO eé
rOPU3oHTa/IbHaA W (PPOHTASIbHAsA MPOEKLMM pacnonararTcs Bbille ocu X.

3. Touka pacnonoxkeHa B |11 yeTBepTH

Ecnn Touka pacnonoxeHa B TpeTbeir 4yetBepTu (Touka C), Torga eé
rOpU3oHTa/IbHaA MPOEKUMA  pacrnonaraeTcd Bbiwe ocu X, a (PPOHTa/IbHas -
HIKe.

4, Toyka pacnono>keHa Bo 1V veTBepTU

Ecnn Touyka pacnonoxeHa B 4eTBepToM 4YeTBepTn (Touka D), TO eé
ropu3oHTa/IbHad U PPOHTa/IbHaA MPOeKL MM pacrnofiararTcs Hke ocn X,

Puc.2.5

5. Touka pacnono>keHa Ha nnockocTu H

Echm Touka ~ pacnonoxeHa Ha nnockoctmh H (Touka E), TO eé
ropu3oHTa/IbHasd MPOEKUMA pacronaratloTcs HuMKe ocu X, a (PPOHTa/lbHas-Ha ocK
X.
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6. TouKa pacnosio>keHa Ha ni1ockKocTu Ha.

Ecnmn Touka pacnosioxxeHa Ha naockoctu Hi(Touka F), To eé ropmsoHTanbHas
MpPoeKuus pacnosiaratoTca Bbilwe ocn X, a )poHTasIbHas - Ha ocu X.

7. Touka pacnosio>keHa Ha nnockocTu F

Echm Touka  pacnonoxeHa Ha nnockoctm F o (Touka K), TO eé
rOpU30HTa/IbHasA MPOEKLUMA pacnonaraeTca Ha ocu X, a (PPOHTa/IbHasA BbILLE OCK
X.

8. Touka pacrnono>keHa Ha naockocTu Fi. Ecnm Touka pacnonoXeHa Ha
nnockoct Fi (Touka M), TO eé ropusoHTa/IbHas MPOEKUMA pacnosiaraloTcs Ha
ocn X, a (PpoHTasibHast Hke ocn X.

9. Touka pacnono><eHa Ha ocu X

Ecnn Touka nexut Ha ocn X, TO eé ropusoHTasibHad W (PpOoHTaIbHas
MpPoeKunKn ToXe niexar Ha ocu X (Touka N).
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Punc.2.6
BbiBObI:

- €C/IM TOYKA HaXoAMTCA B OJHOI 13 YeTBEPTEl NPOCTPAHCTBa, TO HW OfHa eé
MPOEKLMSA HE NEXMNT Ha ocK X;

- €C/IN TOYKa pacrofiaraeTcst Ha NI0CKOCTU MPOEKUMIA, TO OAHa 13 NPOEKLMIA
3TOWN TOYKWN NEXNUT Ha ocn X;

- €CNM TOYKa pacroniaraetcst Ha ocn X, To 06e NPOEKLUNUN 3TOM TOUKM TOXe
nexkat Ha ocn X.

Mpamas. MonoXXeHNA NPSAMONA

Mpsamas NMHWSA 6eCKOHeYHa 1 MOXKET 3aAaBaTbCsl MU ABYMS TOUKaMK, UK
TOYKO W HanpaBneHveM. B 6GONMbLUMHCTBE Cy4YaeB OHa 3a/at0TCA OTPE3KOM
MPSIMOWA, T.e. YaCTblO NIMHUW, 3aKMOUYEHHON MexXay ABYMS 3afaHHbIMW MPSMbIMU
NINHUN.

[ns TOro 4yTo6bl MOCTPOUTL NMPOEKLMM MPSMOIA, HY)KHO HaiiTX MPOEKLMKN eé
KOHEYHbIX TOYEK U COeAMHUTb UX. [NMHA NPOoeKUuuM MNPSMOIA He MOXET ObITb
6onblle eé NCTUHHOW BeNMUMHbI. MpsiMast UATaeTCca Tak, Kak OHa 0603Ha4aeTcs B
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NpocTpaHcTBe — HanpumMep AB, nnmn kak 0603Ha4YaeTcsa Ha KOMMJIEKCHOM YepTexe
-(A’B’, A"B", A"’ B™).

OTHOCUTENbHO MN/IOCKOCTEN MPOEKUMIA NpsMas MOXKET 3aHWMaTb C/ly4vaiHoe
nonoXeHne (npsamas oOLWEro MonoXeHns) u ocoboe nonoxeHve (B6bITb
neprneHAVKYSPHLIM 1 NapanenbHbIM MI0CKOCTAM MPOeKLMin). PacCMOTpUM 3TU
MONOXKEHNS.

1. Mpsamas, napannenbHas TOMbKO TFOPU30HTa/IbHON MAIOCKOCTU MPOEKLMIA,
Ha3bIBaeTCA rOpM3OH T albHOM npsmon (puc.2.7).

Y ropu3oHTa/IbHON NPsSIMON (hpOHTaNbHasA MPOEKUMSA napansienibHa ocn X, a
npounbHas npoekumMs ock Y.  [OpM30OHTaNbHas MPOEKUMS 3TOW MpPsSIMOM
pacrnonaraetcsa nog yrnom K ocsM X n'Y 1 paBHa Mo A/IMHe UCTUHHOW BeNUYnNHE
camoi npsiMoM.

2. Mpsmas, napannenbHas TOMbKO (PPOHTaIbHOM MNOCKOCTU MPOEKUNNA,
Ha3bIBaeTCA PPOHT abHOM npsmoin (puc.2.8).
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Puc. 2.7
Y (PpoHTaNbHON NPSIMOM rOpPU30HTaNIbHast NPOEKUMS napannenbHa ocn X,
npounbHas NPOeKuus neprneHanKynsapHa ocn Y. ®PpoHTabHasd  MPOoeKums
HakNoHeHa K ocam X U Z U paBHa NO A/IMHE WCTUHHON BeMYMHE CaMOoM
MPAMOIA.
3. Mpamas, napannienbHasd TOMbKO MNPOMPUILHOM  MOCKOCTM MPOEKLUN,
Ha3bIBaeTCa NpodnbHOM npsamon (puc.2.9).
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Ha KOMMMeKCHOM 4epTeXke (POHTaNbHAasd W TOPU3OHTa/IbHas MPOEeKUUn
NPOMUILHOM MPAMOIA NepneHANKYNApHbI ocy X. AiMHa ()pOHTa/IbHOW MPOeKLUn
NPOMUNbHOI NPSIMONA paBHa €€ UCTUHHOWN BENNYMHE.

4. Tlpamasn, nepneHanKynspHas rOpU30HTa/IbHOM MJIOCKOCTU MPOEKLMA,
Ha3bIBAETCA FOPU30H T a/lbHO-MPOEKT MPYHOLLIEV npsmon (puc.2.10).

Ha KOMMneKCHOM uYepTeXke (POHTasbHas MPOEKUMs TFOpPU30HTaIbHO-
MPOEKTUPYIOLLEN NPSMOIA NeprieHANKYNsapHa ocn X, a npoduibHas — ocn Y 1 KX
[JIMHbI PaBHbl ANMHE caMOW NPSMOW. TOpM3OHTasIbHast MPOEKLMS TaKon NpPsIMOiA
NpoeumpyeTcs B BUAE TOUKN.

5. MpaAvass, nepneHAuKynspHasd  ()POHTaNIbHOW MNOCKOCTU NPOEKUMA,
Ha3blBaeTCs PPOH T a/IbHO-NMPOEK T MPYIOLLIEM NpsiMoit (prc.2.11).

@PpoHTanbHast NPOeKUUst Tako MPSAMON ABNSETCH TOUKOW, roOpM30HTa/IbHas
NPoeKUMA NeprneHanKynsapHa ocu X, a npoubHas — ocn Z. JnnHbl hpoHTaIbHOA
1 NPOMNbHON NPOEKLMIA paBHbI ANNHE CaMOI NPSIMOMA.
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6. lNpawvasa, neprneHAMKYNApHas nNPOMUILHOM NMIOCKOCTM NPOEKUUA,
Ha3bIBaeTCA NPOdIMIbHO-MPOEKT MPYIOLLIEN npsAmont (puc.2.12).

[opu3oHTalbHads W (hpOHTasIbHas NPOeKUun  NPOUIbHO -
NPOEKTUPYIOLLE  MPAMOI NpPeAcTaBnsOT CO60M MpsMble, paBHble MO A/IMHe
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WCTUHHOW BeNMYMHE CcaMOW NpsMOM K nNapannenbHbl ocn X. [pogusibHas
MPOEKLMSA 3TON NPSIMOI OYAET TOUKOMN.

Z
F | z
= X Al [\\\\ ‘AI_I:J:}I [ Bm
P
-I%II
= X oL Y
A
X-. 2
\\\ - .
b A B
N N
\Q, B ™, Y
. -
Puc.2.11
Z
" 11 \\ L
A\\ R \\ .A_I B 0 1 - nu
T A B P
¥ i _ BI 1
< 0] v
X & 0
S ) JXI _nl . N | |
: A B
N, .,
v

Puc.2.12
7. Mpsimas, KoTopasi He napannenbHa U He NepneHanKyNsapHa HWU OAHON K3
NOCKOCTEN NPOEKUMiA, Ha3bIBAETCA C/y4ailHON MPAMOA MW NPSIMOIA 06LLEro
nono>keHus (pnc.2.13).
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[MpoeKummn cnyyainHoim NpsMol pacrnonaratoTcs Nof yr/iiom K 0CsiM NPOeKLni
N UX ONINHBI BCETAa MEHbLLIE UCTUHHOW ANNHbI NPSMONA.
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Cnegbl NPAMON TNHUK

CnegoMm nNpAMOM  NIMHUM  Ha3blBaeTCA TOYKAa MepecevyeHns npsaMon C
NIOCKOCTHHO NMPOEKLUINA.

UToObl HaWTU MPOEKUMM TFOPU3OHTaNIbHOrO cnega npamoin AB (puc.2.14)
CHa4Yana HaxoAuM TOYKY nepeceyeHust (DPOHTa/IbHOW MPOEKUMN 3TOW MPSAMOIA C
ocblo X — TOouky Hae. 3Ta Touka OyaeT (QPOHTanbHOW MNpoeKLmei
ropu3oHT asIbHOro cneaa npsiMoin AB.

[anee uyepe3 3Ty TOYKY MNPOBOAMM NEPneHAuKynap K ocu X, a 3arem
HaxoAuMM TOYKY TMepeceyeHUss TOPU3OHTa/IbHON MNPOEKUMM MPAMOA C  3TUM
nepneHavKynspom. [lonydeHHas Touka H’as ABASETCA  rOPU3OHT a/IbHOW
NPOEKUNEN TOPU3OHTANbHOIO crega npsamoi AB. AHanormyHo HaxoasTcs
NPOeKUM (OpOHTaNbLHOIO criega MpAamMoun, T.e. TOYKM F'as n F'as -
COOTBETCTBEHHO TOPU3OHTa/IbHAasA M (PPOHT albHAA NMPOEKUUN (PPOHT aJIbHOIO
cnega npsimoi AB.

Puc.2.14

B3anmHoe nonoxxeHne NpsamMbIX
[lBe npsmble Apyr OTHOCUTE/IbHO [Apyra MOryT ObiTb MNepecekaroLymecs,
napannenbHble U CKpeLyBatoLLmecs.

m I m I
A

[T L

Puc.2.15
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Mepecekaromecs NpsiMble — 3TO  MPAMble NieXallye Ha OfAHOM NIOCKOCTU U
NMetoLLMe OHY 0OLLYIO TOUKY.

Ecnv [OBe npsMble NepecekarTcs, TO Ha KOMIMJIEKCHOM YepTexe WX
Of4HOMMEHHbIE MPOEKLMM TOXE MEepecekaroTcs U Npu 3TOM TOYKWU MpeceyeHus
NpoeKunii 0653aTeNIbHO pacnoaraloTca Ha OAHOM nepneHanKynape K ocu X (puc.
2.15, a).

MapannenbHble NpsiMble — 3TO  NPsAMbIE, NieXallime Ha OAHON NAIOCKOCTU U
He MMEIOLLLME HI OAHOI O6LLIEN TOYKN.

Ha KOMMNIeKCHOM 4yepTeXxke OLHOMMEHHbIE MPOEKUMM [ABYX NapassiefibHbIX
NPAMbIX TOXKe napannenbHobl (puc.2.15, 6).

CkpewymBatoLmecs npsiMble — 370 NpsMble NieXxaliye Ha pasHbIX
M/IOCKOCTAX, KOTOPbIe He MepeceKkaroTcs U He napannenbHbl (puc.2.15, B).

MpUHAANEXHOCTb NPSIMON NIOCKOCTU

Ecnn TOuKa NeXWT Ha MpSAMOM, TO Ha KOMM/MEKCHOM 4YepTexe eé
OAHOMMEHHbIE MPOEKLMM NeXaT Ha OHOMMEHHbIX MPOEKLUUAX 3TON MPSMOIA.

I AI
m
X 0
ml |
A
PUC.2.16

Ha pucyHke 2.16 nokasaH KOMIMIEKCHbIA YepTéxX Toukn C, nexaulein Ha
npsmoi AB. Kak BMAHO M3 PUCYHKa ropu3oHTasibHas npoekuusi Toukn (C’)
pacrnonaraeTca Ha ropu3oHTasbHOM npoekuun npsimo  (A’B’), a (ppoHTasbHas
npoekums Touyknm (C’’) COOTBETCTBEHHO Ha (PPOHTA/IbHON MNPOEKUMN MPSIMOM
(A”B”).

MeToz NPAMOYTro/IbHOr0 TPEYrosibHUKa

MeToa nNpAMOYronbHOro  TPeyrosibHuKa CNYXUT [ANnd  onpefeneHus
MCTUHHOM  BEIMYMHbI CNyYaliHOW NMPSAMOIA.

OnpefenMm UCTUHHYIO BeMUMHY npamoin AB  (puc.2.17). [na 3toro
crepBa Haxo4UM BeNVUMHY YAasleHUs KOHLOB 3TOW NPsSMOM OT Mniockoctn H -
OTpPe3KN Za n Zs.

Mocne 3Toro Haxo4uM pPasHOCTbL MEXAY STUMU oTpesKamu - AZ = Ze— Za. U3
TOYKM B’ npoBogum neprneHANKyNap K npsMo A’B’ 1 Ha 3TOM nepneHanKynspe
OTKNafblBaeM 0TPe30oK AZ.
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Puc.2.17

MonyyeHHyt0 TOUKy Bi coeguHsiem ¢ Toukonm A’. TMpamvas A’ B’ aBnsetcs
rMNOTEHY30i TpeyronbHuka A’B’B:’.

Mpn 3TOM €€ AnMHa paBHa A/IMHe caMoi npsimoi AB, a yron o - 370 yrof
mexay npsmot AB 1 nnockocTblo F.

MocKocTb. N306pakeHne MI0CKOCTU Ha YepTexe

[710CKOCTHI0 Ha3blBaeTCs NMOBEPXHOCTb, OOpasyemas ABMXXEHWEM MPSMOM
NIVHUK, KOTOpas [BWXKETCA MapalieflbHO caMou cebe Nno  HenoABWXKHOM
HanpaBNAOLLEA NPAMON.

Ha KOMMIeKCHOM  uepTexe MPOEKUUM  MIOCKOCTM  M306paxkaeTcs
CNefyoLwmnmMy MeToLamu:

. Mpoekymamy Tpex ToYek, He nexalynx Ha ogHoin npamoi (puc.2.18,a);

. Mpoekymnamy npsamont n Toukm (puc.2.18,6);

. Mpoekyuamy aByx nepecekarowmxca npamMbix (puc. 2.18,8);

. Mpoekuuamy aByx napannensHbiX Npambix (puc. 2.18,r);

. Mpoekumamy NI0CKON reoMeTpryecKoin Urypsbl, HanprmMep NPoeKUUIMun
TpeyronbHuka (puc.2.18,4);

6. Cnegamu.
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a) 6) B) r £)
Puc. 2.18
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CnefoM MJIOCKOCTWU Ha3blBaeTCA JIMHUA MEepecevyeHns MnaocKocTM ¢
NNOCKOCTLIO Npoekumii (puc. 2.19).

JInHUA nepeceyeHns MNOCKOCTU C FOPU3OHTa/IbHOW MIOCKOCTLIO MPOEKLMiA
Ha3blBaeTCA rOPU3OH T a/IbHbIM C/1eJOM MI0CKOCTW.

JInHMA nepeceyveHNs MNIOCKOCTM C (PPOHTA/IbHOM MIOCKOCTLHO MPOEKLMiA
Ha3bIBaeTCA PPOHT &IbHBIM C/IEJ0OM MJIOCKOCTH,

NInHns  nepeceveHMss NAOCKOCTU C MPOGUILHOM MNOCKOCTLHO MPOEKLMA
Ha3blBaeTCA NPOPUIbHLIM C/IeJ0OM M/IOCKOCTH.

Z
Uz
0}
(053 I} o g
Ox Oy
X o \ vy
y
Olm /
- \ axﬁ—
Y Y

Puc.2.19
TOUKM nepeceyeHns CnefoB MIOCKOCTU C OCAMW NPOEKUMIA Ha3blBatoTCA
TO4YKaMm cxofa Cnefos:
OH— FOPU30HTaNbHBIN Cref NI0CKOCTH 04;
OF — PPOHTaNbHBIN CNef NAOCKOCTA O
Op — NPOUAbHBIA cref NI0CKOCTK O
Ox, Oy, 0z— TOYKW CX0Aa CNefoB NI0CKOCTY a.

MonoXeHns NOCKOCTeN

[0 OTHOLIEHUIO K TJIOCKOCTAM MPOEKUMIA MIOCKOCTb MOXeT ObITb
napasnnenbHor  (NJIOCKOCTb  YPOBHA), NeprieHAUKYNApHOM  (NPOEKTUPYHOLLAas
MIOCKOCTb) U HaxoAMUTbLCA Nof YrioM (N0CKOCTb OOLLErO MOMOXKEHWS).

1.MnockocTb, napannenbHas FOPU3OHTA/ILHOW  MIOCKOCTU  NPOEKLUWH,
Ha3bIBAaETCA FOPM3OH T aNlbHOM MNOCKOCThO (puc.2.20, a).

[[OpuM30HTa/IbHasA M/IOCKOCTb TakXe MeprneHANKYyNsapHa (POHTAIbHOW W
NPOMUNBLHOI NIOCKOCTAM MPOEKLMIA.

Ha pwnc.2.20,6 nokasaH KOMMEKCHbIA YepTéX rOpM30HTa/IbHOW MNIOCKOCTH,
3afjaHHoI cnefamn. Kak BUAHO M3 YepTexxa ()pOHTasbHbIA Crief, rOPU30HTaIbHOW
NIOCKOCTW napasineneH ocn X.

Ha pucyHke 2.20,B n300paXkeH YepTEéX FOPU30OHTa/IbHON MI0CKOCTM B BUAE
TpeyronsHnka ABC.

Ha nnockocTb H TpeyronbHUK MnpoeuupyeTcs B UCTUHHYIO BEIMYMHY, a Ha
nnockocTb F B BuAe npsmMoK, napannenibHon ocn X. Ecnv Ha ropusoHTasbHOW
MNOCKOCTN BO3bMEM  KaKyt-HUOYAb TOUKY, TO (DPOHTa/IbHAsA MPOEKUMS 3TOW
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TOUKW BYAET NnexkaTb Ha (PPOHTA/ILHOM Criede MAOCKOCTU ((DPOHTa/IbHOW MPOeKLUMK
TPeyrosbHWKa), a npojuabHasd MNPoeKkuMs — Ha eé  npoguibHOM crefe
(NpothnnbHON Npoekumn).

Takum 006pa3oM,  MOXHO [OBOPUTb O TOM, 4YTO (DPOHTANbHbIA Cneq
(bpoHTaNIbHAS NPOeKUMs)  TOPU3OHTA/IbHON  MIOCKOCTM  06najaroT
cobupaTenibHbIMK CBOMCTBaMMN.
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a) 6) B)
Puc.2.20
2.INoCcKoCTb, napasnnenbHas  (POHTa/IbHOM  MIOCKOCTU  MPOEKLNN,

Ha3bIBaeTCA PPOHT aIbHOM MNOCKOCT b0 (prc.2.21,a).

®poHTaIbHAsA MIOCKOCTb  TakkKe MNepreHanKynsapHa ropu3oHTalbHON ©
NPOMUIBLHOI NIOCKOCTAM MPOEKLMIA.

Ha pucyHke 2.21,6 un3obpaxkeHa (poHTasbHas MOCKOCTb O, 3aJaHHas
cnefamu, a Ha pucyHke 2.21, B - 4epTé&X (DPOHTa/IbHOW MIOCKOCTW, 3aaHHOM
TpeyronsHukom ABC.

Y (DpPOHTaNbHON MNOCKOCTM  TOPU3OHTa/IbHBIA cnep  (rOpU3OHTa/IbHAS
NpoeKums) 061aaatoT cobmpateibHbIMU CBOMCTBAMM.

F .RII
Al

- v

|

|

o llp X o X 0
Ola Q’\ Clu _AI B 1 C |
a) 6) B)
Pnc.2.21

3.IMnockocTb, napannienibHas  npouIbHON MIOCKOCTM  NPOEKLMHI,

Ha3blBaeTCA NPOPUILHON NNOCKOCTbIO (pyc.2.22,a).
Ha pucyHKe 2.22,6 nokasaH 4epTéx npotmnibHON NIOCKOCTU B BUAE CNefoB.
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[OpU30OHTa/IbHLIA 1 (DPOHTA/IbHBLIA  Ccriefibl  NPOQWUALHON  MIOCKOCTH
nepneHanKynsapHbl ocn X,
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a) 6)
Puc.2.22

4.I'1NoCKOCTb,  NepreHANKYNApHas TOMbKO FOPU30HTAIbHOW  MIOCKOCTU
MPOEKUMNA, Ha3bIBAETCA TOPU3OHTAIBHO - MNPOEKTUPYIOLLE MNIOCKOCT bo
(pnc.2.23, a).

Y ropu3oHTa/IbHO - NPOEKTUPYIOLLE MAIOCKOCTY 3aflaHHOW cnefamu (puc.
2.23, 6) (hpOHTaNbHbIN Cnef NepneHAnKYNspeH ocu X, a ropu3oHTa/IbHbINA Chej
pacrofiaraeTcs nog yrnom K atoil ocu n 06nagaet cobuparenibHbIMU CBOMCTBAMM.
Yron 3 mexay ropmsoHTajIbHbIM CNefloM MIOCKOCTU U OCbi0 X COOTBETCTBYET
Yy HaK/I0Ha 3TOM NIOCKOCTU K (PPOHTA/IbHOW MOCKOCTU NPOEKLNIA.

Ha puc.2.23,B 1306paXkeHa ropu30oHTa/IbHO - MPOEKTUPYHOLWAs MI0CKOCTb B
Buge TpeyronbHuUka ABC. [TOpu3OHTaNIbHaaA  MpoeKuusa  TpeyrosibHuKa
npeacTaBnseT cobo MPSAMYO JIMHUIO, HaK/MOHEHHYK0 K ocn X, a (PpoHTasIbHas
NPOEKUMSA TOXe TPEeYrofbHWK, HO OTAMYaloLWMIACS OT TpeyronbHuka ABC no
pasmepam.
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a) 6) B)
Puc.2.23

5. TlnockocTb, nepneHAMKynsipHas TOMbKO (POHTa/IbHOM  MIOCKOCTY
NPOEKUMI, Ha3blBaeTCA (PPOHTA/IbHO - MPOEKTUPYHOLWEN MNIOCKOCTLIO (puc.
2.24, ).

Y (PPOHTa/IbHO-NMPOEKTUPYIOLLIEN NIOCKOCTU 3afjaHHON cnegamun (puc.2.24, 6)
FOPU3OHTA/IbHBIA  Criefl  MepneHauKynspeH ocn X, a (pOHTaNbHbIA Ccneq,
pacnonaraeTcs nog yriom K aToi ocu n obnagaet cobupare/ibHbIMM CBOMCTBaMMU.
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Yron 3 mexay ropmsoHTajIbHbIM CNefJOM MIOCKOCTU U OCbio X COOTBETCTBYET
YI/ly HaK/0Ha 3TON MI0CKOCTUN K FOPU30HTA/IbHOM NIOCKOCTM MPOEKLMIA.

Ha puc.2.24,8 n3obpakeHa ()pOHTa/IbHO — MPOEKTUPYHOLLas MIOCKOCTbL B
BuAe TpeyronsHuka ABC.

(Lr
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a) 6) B)
Puc.2.24
6.I'1nocKoCcTb, NepneHANKYNspHas TONAbKO  MPOGUIbHOM NNOCKOCTK

NPOEKLMIA, Ha3bIBaETCA MPOdIMIbHO-MPOEK T UPYIOLLIEN MNOCKOCTbIO (prc.2.25, a).
[TOpWM30HTaNbHLIA U (DPOHTANbHLIA  Cnefbl NPOPUILHO - NPOEKTUPYIOLLEN
MIOCKOCTU napannesibHbl ocn X (puc.2.25, 6).

a) 0)
Pnc.2.25
7.MnockocTb, KOTOpast He NeprneHANKYNApHA U He napasfesibHa NaoCKOCTAM
NPOEKLMIA, Ha3blBAe€TCS MMOCKOCTbI OOLLEro MOMIOXKEHUS WU CyYaHOM
NJI0CKOCTbHO (puc.2.26, a).

a) 6) B)
Puc. 2.26
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Ha pucyHKe 2.26,6 n3obpaxeHa cny4ainHas Ma0CKoCTb, 3afiaHHas crnefamu, a
Ha pucyHke 2.26, B - B Bufe TpeyronsHuka ABC.

Ocobble MMHNK NJIOCKOCTU

K 0co06biM /IMHMAM MIOCKOCTU OTHOCATCA T/1aBHble JIMHUKX MJIOCKOCTU
(ropm3oHTasIb U PPOHTA/Ib) U NINHUSA HAMBO/bLLIErO HaK/MOHa (CKaTa) MI0CKOCTW.

MpsamMble, Nexatiye Ha NAOCKOCTKW, U napaniesbHble MI0CKOCTAM MPOEKLMA,
Ha3blBalOTCA TNaBHLIMU NMHUAMMW NTIOCKOCTH.

Mpamas, fexawas Ha MA0CKOCTK, W napaniefibHas roOpU30HTabHONA
MI0CKOCTM NPOEKLUIA, Ha3bIBAETCA FOPU3OHT &/TbH NIOCKOCTM.

Mpamvas, nexaias Ha NaoCKOCTH, U napasnensHas PPOHTaIbHON MNI0CKOCTY
MPOEKLMI, Ha3bIBAETCA PPOHT &b MIOCKOCTMU.

Ha pucyHke 2,27, a n306paxkeHa njocKoCTb 0OLLEro nosoXKeHus, 3aaHHas B
Buae TpeyronsHuka ABC. MoCTPoOMM rniaBHble JIMHUKN 3TOIN NAIOCKOCTW. [N TOro
4TO6bl MOCTPOUTL (DPOHTA/IbHYHO MPOEKLMIO FOPU3OHTaIN 6epéM Ha (hPOHTa/IbHOM
NPOEKUNN  TPeyrosibHMUKa MPOU3BOJIbLHYHO TOYKY W MPOBOAMM  MPSAMYHO,
napannenbHyto ocu X. TakK Kak MN/OCKOCTb 33jaHa B BUAE TPEYrosibHWKa, TO
yAOOHO B KayeCcTBe MPOWU3BOMIbHOW TOYKM BblGpaTb OAHY W3  BEPLUMH
TpeyrofibHuKa. NMoatomy 13 ToukM A’ NPOBOAUM MPAMYIO h’’ napansiesisHO ocwu
X. h” — QpoHTanbHasg NPOeKUMss TOPU3OHT M MIOCKOCTU. 3JTa npamas
nepecekaeTcs co CTOpoHOM B”C” B Touke 1. [OpU30OHTa/IbHas MPOEKLMS
TOUKW nepecedeHns - 1’ npuHaanexXxuT npoekuun B’C’. CoefMHMB TOUkM 1’ n A’
MONYYUM TOPU3OHTASIbHYHO MPOEKUMIO ropu3oHTaNM — npaMyto  h’. AHanornyHo
CTPOUM ropu3oHTa/IbHYH ' 1 PpoHTaNIbHYO ' NpoekuMn  hpoHTaNN.
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a) 6)
Puc.2.27
MocTPOMM MPOEKUMM [NaBHbIX NWMHWIA  MNOCKOCTM 33faHHON cneamu

(pnc.2.27,6). Ha thpoHTanbHOM crefie NAoCKOCTU Or 6epéM NPOM3BO/bHYO TOUKY
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1" 1 13 3TON TOUKM NPOBOANM (PPOHTA/IbHYHO MPOEKLMIO FTOPU3OHTAIN - MPAMYHO
h*’, napannensHyto ocn X. Kak M3BECTHO, eCN OfHA MPOEKLMA TOUKN NIEXMUT Ha
cnefe NJOCKOCTU, TO eé apyras npoekumsa pacrnonaraetca Ha ocu X. Kcxopda us
3TOro orpegensiemM NonoXeHne NPOeKUMn 1’ 1 U3 3TOM TOUKM NPOBOAMM MPAMYHO

h’ napannesbHO ropu3oHTa/IbHOMY criefly On MI0CKOCTU. AHANOMMYHBIM 00Pa30M
CTPOVM ropu3oHTasbHYIO ' 1 (hpoHTaNIbHYIO ' MpoeKunn  (PPOHTANN.

JInHven  HambonblUero Hak/noHa M/I0CKOCTMW  HasblBaeTcAa  MpsmMas,
npuHagIexallas JaHHOWN NI0CKOCTY 1 NeprneHAVKYapHas eé cresy.

OnpefenMm NIMHAKO  HaMOONbLUEr0 HAaK/OHa MIOCKOCTY  OTHOCUTE/NbHO
FOPU30HTa/IbHOM MIOCKOCTU MNpoeKumin (puc.2.28,a). Bo3bMEM Ha MIOCKOCTU
NPOU3BO/LHYHO TOUKY A. Tak Kak (hpoHTa/IbHast NPOEKLUMSA 3TOM ToUKM A NexnT

Ha (PPOHTa/IbHOM Criefie NI0CKOCTU Or, TO eé ropn3oHTasibHas Npoekums A’ byaet
pacnonaratbca Ha ocn X. 13 Toukm A’ nposogum nepneHaukynap A’B’ K

rOPU3OHTa/IbHOMY  cfefly MniockocTh Own.  Touyka B' nexut Ha ocum X.
[Mony4yeHHble npsMble A’B’ n A"B" aBnat0TCA NPOEKLMAMUN SIMHUN HaUBONbLLETO
HaK/I0Ha NJI0CKOCTM K FOPU30HTAa/IbHOM MIOCKOCTU NPOEKLMIA.

NInHnMA  HambonblUEro Hak/oHa MO3BONAET OMnpefenvTb Yron  Hak/ioHa
MIOCKOCTU K M/IOCKOCTAM NPoeKuuin. OnpesenvM UCTUHHYKO BEMUYUHY NPAMOWA
AB MeToAgoM NPAMOYrofibHOro0 TPeyrosisHuka — npavyto B’Bi’. Yron B mexay
aTon npsmoin M npamon A’ B’ (puc.2.28,6) COOTBETCTBYET YI/ly HaK/IOHa
3afjaHHO MNOCKOCTU K FOPU30HTa/IbHOW NIOCKOCTU NPOEKLMNA.

Punc.2.28

OueBWAHO, 4YTO €CM NNMHMS HaMBONbLUEro Hak/IoOHA K TOPU3OHTasIbHOM
MNOCKOCTN NPOEKUMIA NeprneHanKynsapHa ropu3oHTa/IbHOMY criefy Ni0CKOCTH, TO
OHa NepneHAVKYNapHa M rOpU3oHTaNN NAOCKOCTU. Ha pucyHke 2. 29 nokasaHo
MOCTPOEHME JIMHUM HaMBO/bLUEro HakKMOHa K TOPWU30HTa/IbHOW MIOCKOCTH,

3af.aHHol B Bue TpeyronbHuka o (ABC).
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CTpoum MpoeKLmm rOPU30HTaIN

nnockoct — h> m h™. U3 BepwuHbl B’ AN~
ONyCcKaem MepreHanKynap K npoekummn h’, 1 .
M HaxoguM TOYKY MepeceyeHUs  3TOro
nepneHanKynspa co CTOPoHoW A’B’- TOUKy
D’. Mpsmasa B’D’ ABnsieTCH ropmM3oHTa/IbHOM
NPOEKUMEN NUHUM HanbONbLLEr0 HaK/IOHa
MNOCKOCTU K TFOPU3OHTA/IbHOM MIOCKOCTU
NPOoeKuniA. 3aTeM CTPOUM  (PPOHTASIbHYHO
MPOEKLMIO 3TOI NpsiMoN — npamyto B*'D™.

Punc.2.29

B3anMHOe NonoXeHue ABYX M/I0CKOCTEM

[1Be MNOCKOCTM ApPYr OTHOCUTENbHO Apyra MOryT 6biTb MapannenbHbIMU U
nepeceKatoLmecs.

MapannenbHble NnockocTwu. Ecnn e nepecekatowyecs Npsimble OfHONA
M7I0CKOCTN NapannefibHbl BYM MepeceKarolMest NpsiMbIM - APpYroii MA0CKOCTK, TO
TaKne MA0CKOCTY napannenbHbl (prc.2.30). Y aByX napannefbHbIX MA0CKOCTel
3a/laHHbIX CNeaaMy OAHOVMMEHHbIE CNeabl TOXeE napanfieNbHbl.

Ol ﬁll

Pnc.2.30

Mepecekatowmecs naockocTw. [pn  nepecevyeHWn [BYX M/IOCKOCTeEW
06pasyeTca npamas IMHKUA. UToObl HaTKU NIMHUIO NepeceyeHmns ABYX MIOCKOCTeN
[O/MKHbI ObITb U3BECTHbI U ABE TOUKW UM TOYKA U HaNpaB/ieHNE.

PaccMoTpum cnydan nepeceveHuns pasiMyHbIX Ma0CKOCTEN.

1.MepeceyeHne ABYX C/yyalHbIX NAOCKOCTEN, 3a4aHHbIX criejamn. B aTom
C/lydyae HaxoAMM TOYKM MepecevyeHnss OAHOUMEHHbIX CNefioB MJIOCKOCTEN.
CoeavHMB COOTBETCTBYIOLLME TOYKW, MOAYYUM MPOEKUMU JIMHAW MepeceyeHuns
3afjaHHbIX niockocTein (puc.2.31).

[ ol

Puc.2.31 Puc.2.32
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2.lMepeceyveHre cyyanHOM NMIOCKOCTU U MNJIOCKOCTUW YPOBHS, 3afaHHbIX
cnefamun. Ha pucyHke 2.32 nokasaH npumep OMpegenieHns npoekuui NnMHUK
nepeceyeHns CnydaiHOWM MIOCKOCTU O WU FOPU3OHTaNIbHOM NIOCKOCTU B. JIUHUIO
rnepeceyeHnss Haxogum MO TOYKe W HanpasneHuto. [OpuU3oHTasbHble cnefbl
NIOCKOCTEN ax U B nepecekaroTcsa B Touke A’ . Uepe3 Touky A' npoBoAvM
npsMmyto A"B", napannienbHyto PPOHTaIbHOMY Cnefly MJ0CKOCTU OF, a 4epes
Touky A’ npamyto A’B’, napannenbHyo ocn X. [lpamble A’ B> n A" B" —
MPOEKLUUN NIMHUW NepeceyeHmns 3aaHHbIX NT0CKOCTEN.

Kak BWAHO M3 PUCYHKW, B [aHHOM C/nydae NIMHUA MepecevyeHns ABNAETCH
()pOHTa/IbIO MJIOCKOCTU 0.

3.lepeceyeHrie  ABYX C/lyyalHbIX TM/IOCKOCTEN  3aflaHHbIX Crefamu,
NMeLWMX napainefibHble OAHOWUMEHHbIE cnedbl. B 3TOM cnyyae vHMA
nepeceyeHNs CTPOMTCA MO TOYKe U HanpaeneHnto (puc.2.33) Toukoin SBNSeTCH
TOYKa MepecevyeHns OLHOMMEHHbIX CNefoB, a HampaB/eHNnemM — napasinefibHoCTb
Cnefos.

MonyyeHHas NMHWSA NepeceyeHns 6yaeT rnaBHON NMHMER 060MX NMIOCKOCTEN.

4.MepeceyeHne ABYX OAHOMMEHHbLIX MPOEKTUPYIOLMX  MIOCKOCTEN.
Ha puc.2.34 nokasaHbl ABe MNepecekarolimMecs (PPOHTa/IbHO-  MPOEKTUPYHOLMe
NIOCKOCTU O U 3. DPOHTa/IbHbIE CNefbl 3TUX MIOCKOCTEN OF N [3F NepecekaroTcs B
Touke A", OpM30HTasIbHBIE CMeAbl Ox U Br NapanfienbHbl ApYyr 4pYry, NO3TOMY U
rOpM3oHTa/IbHasA NPOEKLUMSA NMHUN NepecedeHmnst NOCKOCTeN byaeT napannensHa
3TUM cnejam.

pu Ou Bz OoH +B

Pnc.2.33 Punc.2.34

Takum 00pa3om, NMHWER MepecevyeHns MNOCKoCTe B6yaeT (DPOHTaIbHO —
npoekTupyoLasa npsavas AB.

MeTog BcromoraTe/ibHbIX CEKYLLMX N/IOCKOCTEMN

B HEKOTOpbIX Cny4asx onpefeneHne MPOEKUUA NMHUM NepeceyeHns aByx
M0CKOCTel 0ObIYHbIMIM MeToflaMM He MNpPeACTaBNseTcs BO3MOXHbIM. B 3ToM
CNy4ae UCMOoNb3YHT AOMOMHUTE/NbHbIE BCMOMOraTe/bHble NMIOCKOCTY.

Ha pucyHke 2.35,a NoKasaHbl [jBe C/lyYaitHble NN0CKOCTU, 3a/jaHHbIe CrieJamMu.
OnpegenMm  NIMHUKO  MepeceyeHnss  3TUX  MNMOCKOCTEN, WCMOMb3ys  MeToA
BCMOMOraTe/lbHbIX NI0CKOCTEIA.
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[TOpr30HTa/IbHbIE CMiefbl MIOCKOCTEN O 1 B nepecekaroTcs B TOUKe A’ (puc.
2.35,0) ®PpoHTaNbHbIE Crefbl HE MepecekatoTcs B (hopmMaTe yepTexka. Moatomy
MPOBOAMM BCMOMOraTeflbHy0 TOPU3OHTa/IbHYHO  nockocTb Yy (puc.2.35,B).
CTpovM Moc/fefoBaTe/IbHO MNPOEKUMM JIMHUWA MepeceyeHns MIOCKOCTen O ny
(pnc.2.35,r) n Buy (pnc.2.35,4) — COOTBETCTBEHHO /IMHUM M (m’, m") un (
n’, n'). Haxo4um Npoekumm TOUKK NepeceveHmns 3TUxX NpambIX — Touku B’ 1 B,
CoeanHumB TOUKY A’ ¢ TOUKO B’ 1 Touky A ¢ Toukon B™ nonyymm npoekumu
NNHUM NepeceYveHns nnockoctern aun B ( puc.2.35,e).

NepeceyeHune I'IpFIMOI7I C NNOCKOCTbHO

Mpy nepecevyeHNn NPAMOM C MIOCKOCTHIO MOMy4YaeTcs Touka. [nsa Toro,
YTOObI HANTW 3TY TOUKY NPOBOAAT TP OMnepauuu.

1.Yepe3 3aaHHyt0 MPsSMYHO NPOBOAMM BCMOMOraTe/lbHyt NpPoeumpyoLLyto
MNOCKOCTb (B HEKOTOPbIX CAYyYasaX NIOCKOCTb YPOBHS).

2.Haxoaum nuHuio nepeceyveHns AByX MIOCKOCTENA.

3.0npeaensieM TOUKY nepecevyeHns 3afaHHoM NPSAMOiA ¢ NoTyYeHHON NPSIMON.
3ATa ToYKa 1 ByeT TOUKOI NepeceveHns NPSMON € NI0CKOCTbHO.

OnpefenMm  NPOEKUMU TOUK MepeceyeHns MpsiMOM M C MJIOCKOCTbIO d,
3agaHHoON B Buae AABC (puc.2.36,a). Yepes npsamyto NpoBoanm (hpOHTa/IbHO —
NPOeKTUpYHLY nnockoctb B (puc.2.36,6). OnpeaenseM MPOEKUUN  JIMHUK
nepeceyeHns 3alaHHOM M NPOBEAEHHON MI0CKOCTEN — Npsimble 1°2° 1 1''2™ (pwc.

40



2.36,8). lMocne 3TOr0 HaxoAuM MPOEKUMU TOYKM MepeceveHns MnosyveHHOM
NPsSIMON € 3alaHHOM - Toukn D’ n D™ (puc. 2.36, ).

Punc.2.36

Onpeaenum MNPOEKUMM TOYKM MEPeceyYeHnst Cry4variHOW npsamoil m U
MNOCKOCTU . O, 3afaHHON cnegamu (puc.2.37).
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Puc.2.37

Cnocobbl Npeobpa3oBaHust MPoOeKLA

Ecnv npsamble MMHAX UK NAIOCKKE UTYpPbl PaCcroNIoXKeHbI NapaiefisHO Un
NepneHanKyNapHO K MNIOCKOCTAM NPOEKLMWA, TO OMnpefefieHne Ha KOMMIEKCHOM
yepTeXXe PACCTOAHWIA, YINOB, & TAKXKe B3aMMHOIO pPACrONIOXEHWUA OTAENbHbIX
reOMeTPUYECKNX 3/IEMEHTOB B MPOCTPAHCTBE MNPOW3BOAMTCA HEMNOCPELCTBEHHO,
6€e3 KaK1X-1m60 A0NONHUTENbHBIX NOCTPOEHUIA.

B cnyyae e 060WMX MNOMNOXEHWA MPAMbIX, MJIOCKOCTER W uUryp
onpefenieHe HaTypasibHbIX BefIMYMH TPebyeT CreumabHbIX MOCTPOEHWI, Mpu
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MOMOLLM KOTOPbIX OCYLLECTBMSETCA Nepexof OT HeyAo6HbIX Npoekumin K 6onee
YA0OHbIM.

C 3TOM Uenblo paccMOTpUM psf Croco6oB Mpeobpa3oBaHNA MPOeKLUN:
Cnocob BpalleHns, crnocob nnockonapasane/ibHoro nepemeLLeHns, cnocod 3ameHsl
NIOCKOCTEN NPOEKLMNIA.

Cnocob BpaLleHus

Cnoco6 BpalleHMs 3aK/IloHaeTcs B TOM, YTO COXPaHsAs OCHOBHYHK CUCTEMY
NIOCKOCTEA MPOEKUUA HEU3MEHHOW, OOBLEKT BpallaeTcs BOKpYr  ocw,
nepneHAVKYNSPHOA OAHOW W3 MOCKOCTEM [0 Tex rop, noka He Oygert
napasifiefieH 370 NJIOCKOCTU MPOoeKuniA. B 3TOM cnyyae ero npoekuus Ha 3ty
MI0CKOCTb BYAeT paBHa UCTUHHOW BE/IMYMHE.

B kauecTBe npumepa onpeaenM UCTUHHYHK BE/IMUMHY CMyYailHOW MPAMON
AB (pnc.2.38).

Uepe3 TouKy A npoBefeM OCb NepreHANKYNAPHO (PPOHTa/IbHOM NIOCKOCTU
npoekumi. Bpawaem npsmyto AB BOKpyr 3Ton ocv JO TeX Mop, Moka OHa He
OyfeT napasfesibHa 3TOW MIOCKOCTU. Ha KOMMNIEKCHOM 4YepTexke (hpoHTasIbHas
NpoeKkuus aTon npsamoin — AB*" 3aHMMaeT HOBOe NonoxeHne A'B1'. Tpu 3TOM
HOBbIM MOJIOXKEHNEM FOPU30HTA/IbHOW NPOoeKUMK npamoin byaeT A’B’1, KoTopasi no
AnvMHe 6yaeT paBHa UCTUHHOWM BennUYMHe npsimoii AB.

Cnoco6 naockonapannenbHoro nepemeLLeHns

JTOT Cnocob ABMAETCA YaCTHbIM Ciyyaem crocoba BpauleHus. CyLHOCTb
3TOro crocoba 3ak/KYaeTca B TOM, YTO OAHY M3 NPOEKUMiA 06beKTa pacrosiaraem
napaiiesibHoO OA4HOW M3 MI0CKOCTel Npoekuuii. Torga apyras npoekums oobekTa
B HOBOM MNOJIOXeHUM OyfeT COOTBETCTBOBAaTb WCTUHHOW BeMYMHE Camoro
06bekTa.

Onpefenum WCTUHHYHO BeNNYUHY CcnydaiiHoW npamoit AB  (pwuc.2.39)
CMocoboM  MIoCKonapai/ienibHOro  nepemereHns.  @®poHTa/IbHY0  MPOEKLMIO
NpsiMOM pacnonaraem napannensHo ocu X — npamas A''i B''i. [opusoHTanbHas
NPOeKUMs NpsSMON 3aiiMET HOBOE NosoXeHne A’1B1’ A/iMHa KOTOPO paBHa A/IMHE
camoii npsmor AB.

" X O
B ' |
X | O > . A
| o B 1
B Bl HcrtuHHAg
Herunnas = BI1 BEJIHUHHA
A BeJIMYHHA -

Puc.2.38 Puc.2.39
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Cnoco6 3aMeHbl MNI0CKOCT el NPoeKLnii

CyLHOCTb cnocoba nepemeHbl MIOCKOCTEN NPOEKUMIA 3aK/0YaeTcss B TOM,
YTO OfIHA M3 M/IOCKOCTEN NPOEKLMIA 3aMEHSIETCA HOBOW Ha KOTOPYH NPOoeLnpyeTcs
06bekT. [lMpn 3TOM HOBas MJIOCKOCTb BblOMpaeTcA TakK, 4TOObI OHa Oblna
neprneHAVKYnsipHa OCTaBLUEWCA MAOCKOCTU MPOEKUMIn M napansiefibHa 0ObEKTY.
Torga 06beKT OTHOCUTE/NIbHO HOBOW CUCTEMbI MIOCKOCTEN MPOEKLMIA 3aHUMaeT
4aCTHOE NOJOXEHWE, N KaK C/IeACTBUe, ero NpPoeKums Ha HOBYHO NOCKOCTb ByaeT
COOTBETCTBOBAaTb UCTUHHOI BENNYNHE CaMOro 06beKTa.

Onpegenum NCTUHHYIO A
BE/IMUMHY  CMy4yalHOW  NpPAMOiA
AB (puc.2.40) crnocobom 3aMeHbl
NIOCKOCTEN MPOEKUMil. 3aMeHNM

(hpOHTa/IbHYHO M/I0CKOCTb g

npoekuMin H  Ha  HOBYHO X H ©
MIOCKOCTb Hu, KOoTOpas

nepneHgukynapHa F. B atom “5301

CNyyae ocb X 3aMeHSeTCs HOBOWA
OCblO X1, KoTOopas Ha
KOMIM/IEKCHOM YepTexe Oyaet
napansiefibHa  roOpU30HTaIbHOM
npoekumn npsmor AB. Yepes Al
TOYkn A n B’ nposogum Puc.2 40
nepneHaMKynsapbl K ocn X,

3mepsem pOnHbI OTpe3koB Za U Zs U OTKMaAblBaeM  UX Ha 3TUX
nepneHaukynapax. CoegmHaem Toukm A" 1 Bi''. Ilony4yeHHas npamas no g/vHe
OyfeT paBHa UCTUHHOM BeNnymnHe npsiMoit AB.

Hcrtnaaan pemmamaa

MeTpuyeckune 3agadu

K MeTpUYecKnUM OTHOCATCA 3adauu, CBA3aHHbIE C OMNpeaeneHNneM UCTUHHBIX
(HaTypa/bHbIX) BEMNUYNH PACCTOSAHWUIA, YINI0B U NNOCKUX (UTYP Ha KOMM/IEKCHOM
yepTexke. MOXHO BbIAENNTL TPY FPYNMbl METPUYECKMX 3aau.

1.M'pynna 3agay, BKIHOYaOLWMX B cebs onpegeneHne pacCTosHNIA

- OT TOYKM [0 APYrOil TOUKM;

- OT TOYKM [0 NPSMOM;

- OT TOYKW [0 MN/IOCKOCTU;

- OT TOYKW [0 MOBEPXHOCTY;

- OT NPAMOIA O APYTrOi MPAMON;

- OT NPSIMOIA 10 M/TOCKOCTH;

- OT M/JIOCKOCTM [0 NSIOCKOCTW.

Mpyyem paccTosiHMe OT NPAMOM A0 MJIOCKOCTM U MeXAy MNI0CKOCTAMM
N3MepsaeTca B TeEX CNyyasX, Korfa oHv napasinesbHol.
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2.'pynna  3afga4, BKAKuawoWwas  OnNpedeneHne  YrioB  MexXay
NepecekaroLWmMMNCA WU CKPeLMBaOWNMUCH  NPAMbIMKU,  MeXAY MpAMoin  wu
MNOCKOCTbIO, MeXAY MJIOCKOCTAMM (MMeeTca B BUAY OnpeaeneHve BeUMHbI
ABYXIPaHHOIO yrna).

3.I'pynna 3agay, cBsizaHHasA ¢ onpeaeneHNeM UCTUHHOWN BENMUMHDBI NIOCKOM
(oMrypbl 1 4acTu NOBEPXHOCTU (Pa3BEPTKM).

MpviBeAeHHbIE 3afayn MOTyT OblTb peLleHbl C MPUMEHEHMEM Pa3/IMYHbIX
CNocob60B npeobpasoBaHMA YepTexa.

B oCHOBe peLleHMs METPUYECKMX 3afay NIEXXUT CBOMCTBO MPAMOYrO/IbHOMO
MPOoeLMpPOBaHNA, 3aK/H0YAOLLIEECA B TOM, YTO NH06ad reoMeTpuyeckas urypa Ha
MIOCKOCTb MPOEKLMIA NPOELMPYETCA B HATYPa/IbHYHO BEIMUNHY, €CIV OHA NIEXWT B
NNIOCKOCTW, NapansieflbHoM 3TOM NIOCKOCTY MPOEKLMIA.

PeweHne 3afay 3HauMTE/IbHO YNPOLLAeTcs, ecnnm XoTa Obl ofgHa u3
reoOMeTPUYeCKNX uryp, y4acTBYHLLMX B 33fa4ax, 3aHUMaeT YaCTHOE NOJIOXKEHNE.
Ecnv ogHa M3 reoMeTpuyeckmx (Uryp He 3aHMMaeT 4YacTHOrO MOJOXEHWS,
HeoOX0ANUMO BbIMOMHUTL ONPeAeNieHHble MOCTPOEHWS, MO3BONAIOLWME MPOBECTU
OAHY U3 HNX B 3TO MOJIOXKEHME.

PaccToAHMA 0T TOYKM 10 NNIOCKOCT U

Onpegenum paccTosiHMe 0T TOYKM [, 40 NAIOCKOCT M 06LLEro Nono>KeHus
a, 3agaHHon B Buae A ABC (puc.2.41, a).

3BecTHO, 4TO npsAMas neprneHAMKynspHa MJ0CKOCTW, €eCcnivM  OHa
nepneHanKynspHa AByM nepeceKaroLLMMCs NPsSIMbIM 3TOI MIOCKOCTU.

[Mo3TOMY Ha MI0CKOCTM HeobXOAMMO B3ATh [IBE MepeceKatoLmecs npsmMble u
13 3a,aHHOM TOUKM OMYCTUTb NEPNeHANKYNAP Ha 3TW NpsMbIe.

PaccTosiHMe OT 3afaHHOM TOYKM [0 MOSyYeHHOW OYyfeT pacCTOsHWEM OT
TOYKW A0 MIOCKOCTN.

B KauyecTBe [ABYX NepeceKkaroLMXCA MPAMbIX Ha MMIOCKOCTU MPUHMMaeM eé
rNaBHble IMHUM — TOpU3oHTab (W', W) n poHTanb (07, 0 "").

N3 Toukn D’ onyckaeM MeprneHAMKynap Ha W', a u3 Touku D' Ha ¢
(pnc.2.41,6).

3atem uepes nepneHAnKYnap MNpPoBOAUM (PPOHTa/IbHO — MPOEKTUPYHOLLYHO
MIOCKOCTb 3 U onpesenseM NPoeKuun IMHUN NepeceyveHns naocKocTen o un f —
npsmMble 3’4’ n 34" (puc.2.41, B).

[Mocne 3TOro Haxo4MM TOYKY MepeceveHns NpsmMoin 3’4’ ¢ neprneHAnNKyNsapom
— TOUky E’.

®poHTanbHas MPoeKUMs 3TOM ToukM E™ NneXuT Ha (hpoHTasIbHOM crefe
MI0CKOCTY [r.

[Mony4yeHHble npamble D E' 1 DYE"™ aBnA0TCA NPoeKUMaMM paccToaHUSA OT
Toukn D fo nnockoctm a (puc.2.41, r).
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Puc. 2.41
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Onpefennm paccTOoAHNE OT TOYKM A [0 NJOCKOCTMW O6LLEro nosio>KeHus
a, 3afaHHon cnegamm (puc.2.42, a).

3 Toukn A’ onycTUM nNepneHanKynsp Ha ropu3oHTasbHbIN cnep, naoCKoCTU
OH,a M3 TOYKM A" Ha (DPOHTASbHbIV Cneq OF.

[MpoBoAMM  Yepe3 MePneHANKYNAap (PPOHTa/IbBHO —  MPOEKTUPYIOLLYHO
nnockoctb B (puc.2.42,6). Mocne 3ToOro HaxoAMM MPOEKUUN NIMHUK NepeceyeHns
NAocKocTe — npsimble 1°2° m 12" (puc.2.42, B). Mony4veHHas npsamas 1'2
nepecekaeTcd C MepreHAMKYNapoM, OMyLEHHbIM Ha TOPU3OHTa/bHBLIA  Cref
MJI0CKOCTM OH B TOUKe B’.

Onpegendem nonoxeHwe Touku B'. TNpamble A’B’ u A'B"™ aBngioTca
MPOEKUMAMM PacCTOAHUSA OT 3a4aHHOM TOUYKM A 0 NIOCKOCTKM O (puc.2.42,r).

CLF Br CLF
) / ax
X 0O X i O
! A B
A
(051
\OLH
P
a) 6)
B} e B n Olr
1I | 1I |
I 4 BI | I
A .

Puc.2.42
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PaccToAHMe OT TOYKN A0 I'IpFIMOI\/'I

OnpefeneHne paccTOsHUA OT TOYKW A0 MPSMOW CBOAUTCA K OMNpefeneHuno
PaccTosAHMS MeXay ABYMS TOUYKaMK, OHOM U3 KOTOPbIX ABNAETCA 3afjaHHas TOUKa,
a [pyron - 6nvKanlas K Hei ToukKa, nexallas Ha 3afaHHOW npamoi. VHbimu
CloBaMK,  PaccTosiHAe OT  TOYKM [0  MNPSIMOM  M3MEPSIETCA  OTPE3KOM
nepneHAnKynspa, NPoBeAEHHOI0 13 TOYKM K MPAMOIA.

Pelunm 3Ty 3agady pasMyHbIMI Crnocobamm.

Cnoco6 1.Haingém paccTosiH1e MeXK/ay TOUYKON A 1 cnyyaiHoi npsamoin BC
(pnc.2.43,a).

/.

Puc.2.43
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MpoBeféM 13 TOUKM A MIOCKOCTb O, NeprneHANKYNApHYIO 3a4aHHOM MPAMOIA.
3Ty NNOCKOCTb MPUHUMAaEM B BUE rNaBHbIX NMHUIA (puc.2.43, 6). 3atem yepes
3a[jaHHYI0 MPAMYKO MPOBOAUM (PPOHTA/IbHO — MPOEKTUPYIOLLY M/I0CKOCTh f3
(pnc.2.43, B).

Onpegensiem npoeKkumn IMHUM NepeceveHns naockocTel a n B - npsmble
1’2’ n 172" (puc. 2.43, B). Tpsamas 1’2’ nepecekaeTtcsi ¢ npsmoii B’C’ B Touke
M’. Haxogum nonoxeHwe To4YkM M"™ ©n coeguHAeM 3TU  TOUKMU c
COOTBETCTBYHOLLMMMN MPOEKUMAMM 3a[jaHHOM TOUKM — TOUKammn A’ n A™.

MonydeHHble oTpeskn A’ M’ n A"M™ aBnaioTCca NPoeKUUAMN PacCcToAHUA
OT Toukun A ao npsimoit BC ( puc.2.43, r).

NCTUHHYIO BeNIMUMHY 3TOro pacctosHma (Aid""Mi') onpegennm criocobom
naocKonapaiiensHoro nepemMeLLeHus.

Puc. 2.44

49



Cnoco6 2. Onpegenm paccTosiHAe OT TO4YkM A [0 cnyvariHoi npsamoi BC
(pvc.2.44,a) ncnonb3ys cnocob 3aMeHbl NI0CKOCTEN NPOEKLWA.

Cuctemy nnockoctein H - ® 3ameHMMm HoBOW cucTemor H — @1 Torpa
(hpoHTanbHas npoekumsa npsamort BC 1 Toukn A 3aHMMAKOT HOBbIE MOMOXEHUS —
B1"C:i" n Ai1". OAnuHa npoekumn Bi''Ci" 6yaeT paBHa WCTUHHON BeNNYMHE
npamoi BC (puc.2.44, 6).

MpoBedémM m3 ToukM A1 neprneHAnKynap K - npsamor  Bi"'Ci™, nonyymm
Touky Mi1"'. Onpegenym nonoxeHua T1oukn M Ha npoekumsax B’C’ n B"C'" —
Toukn M’ 1 M™ (puc.2.44, B). MNMonyyeHHble npsMble A’M’ 1 A"M™ aBnsaoTcA
MPOEKLUMAMM PacCTOSHUS OT TOYKM A [0 npamoii BC.

[Mocne aToro Hangém UCTUHHYHO BENUMUMHY oTpe3ka AM ellé pa3 NpUMeHUB
cnoco6 3aMeHbl MI0CKOCTeN Npoekuunin ( puc.2.44, 1).

PaccToaHMe MexKay ABYyMS napasiie/ibHbIMU NPAMbIMUA

PaccTosgHue mMexay ABYMA Napaie/ibHbIMU NMPAMbIMUA N3MEPSAETCS OTPE3KOM
nepneHankyndapa mexxagy HUMn.

Puc.2.45
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Ha pucyHke 2.45,a nokasaHbl ABe Ciny4vaiiHble napaisiefibHble npsimble BC u
OE. Onpefenm pacctosHue Mexay Humu., Ha npsmoi [OE Bbloupaem
MPOU3BO/bHYHO TOYKY A U HaxOAMM PacCcTOsiHME OT 3TOM TOUKKM Ao npsamoin BC —
otpe3ok AM (A’M’, A"M™). VCTUHHYK BENMYMHY 3TOr0 OTpe3ka Hanaém
ncnonb3ysa crnocob BpaieHus (puc.2.45, 6, B, I).

MpocTpaHCTBEHHbIE (UTypbl

B TexHuKe, CTPOUTENLCTBE U apXMTEKTYPE YacTO MPUXOAUTCS CTaIKMBATLCS
C Pas3MYHbIMK NPOCTPAHCTBEHHbLIMU (Urypamn. 3amMKHYTasi NMPOCTPaHCTBEHHas
(urypa,  orpaHM4YeHHas  MJOCKMMW  MHOrOYro/lbHMKaMM  Ha3blBalOTCA
MHOrOrpaHHKOM.

JInHUKM nepeceveHns [ABYX COCEAHUX FpaHelt MHOrorpaHHMKa HasblBatoTCS
pebpamun MHOrorpaHHuKa. Touka nepeceyeHns pebeép MHOrorpaHHMKa HasblBaeTCs
BEPLUMHOW MHOIOrpaHHMKa.

MHOrorpaHHMKN  SBNSKOTCA  Hambosiee MPOCTbIMKU - NPOCTPAHCTBEHHbIMM
(urypamn.  Hambonee  pacnpocTpaHeHHbIMW  MHOrOrpaHHbIMK  UrypaMmm
ABNAOTCS Takne PUrypbl Kak npvsmMa, nupammnia, KoHyc, UManHap.

MNpu3ama — 3TO MHOFOrpaHHMK, OCHOBaHMAMK KOTOPOA SABASKOTCA [Ba
napanfienbHbIX W paBHbIX  MHOFOYrofibHWKA, a 6GOKOBbIMKM  FpaHAMM-
NPAMOYTO/IbHUKK WA Napanennorpamsl. bokoBble pebpa Npusmbl NapansiefbHbl
Apyr Apyry. PaccTosiHMe MeX[y OCHOBaHUSIMW MNPW3Mbl Ha3bIBAETCA BbICOT Ol
npuambl. Mpusma, y KOTOPO GOKOBblE FpaHU NepneHAMKYNSApHbI OCHOBaHUAM,
Ha3blBaeTCS NPaBW/IbHOM NPU3MON. Ecnn 60KOBbIE FpaHK MPU3Mbl HaK/TOHEHbI K
OCHOBaHWsAM, Takasi NpyM3Ma Ha3blBaeTCA HaKMNOHHOW Npu3moii. MpsmMas npusma,
OCHOBaHMAMU KOTOPOA SBNAKOTCA MPAMOYTONbHNKMN, Ha3bIBaeTCH
napannenonnnegoM. MpsaMoyronbHbIi Napannenonunes, Y KOToporo BCe rpaHu
KBafpaTbl Ha3blBaeTCs KyboM.

MHOrorpaHH1K, y KOTOPOr0 OCHOBaHWEM SABMSETCA MHOrOYro/lbHUK, a
OOKOBble TpaHW — TPEYrofbHUKW, MMetoLye OOLLYH0 BepLUMHY,  Ha3blBaeTCH
nMpamMuaon.

PaccTosiHMe OT BEPLUMHBI NpaMUbl 40 €€ OCHOBaHWS Ha3bIBAETCA BbICOT OW
nupamugsl. Mupammaa, BbiCOTA KOTOPOWA NPOXOAWUT Yepe3 LIEHTP OCHOBaHWs,
Ha3blBAeTCA NPaBU/IbHOW NUPaMUAO0NA.

[MocTpoeHne KOMMNEKCHOI0 YepTeXka MHOrorpaHHMKoB

[ToCcTpoeHMe KOMMJIEKCHOIO 4epTeXa  MHOrorpaHHukKa HauduMHaetca C
NMOCTPOEHNS MPOEKUMN €ro OCHOBaHuA. B KayecTBe npumepa pacCMOTPUM
MOCTPOEHME KOMMJIEKCHOrO YepTeXa MpaBWIbHOW  TPeyrofbHOW  Mpu3Mbl,
OCHOBaHVe KOTOPOW NIEXXUT Ha rOpPU30HTa/IbHOWM MIOCKOCTU NpoeKumm (puc.2.46).

BHayane cTpoMm NPOEKUMIO HWKHEro OCHOBaHWe npusMbl. TakK KaK o
YCNOBUIO 3afa4/ OHO PacrnosioXXeHOo Ha MJ0CKoCTM H, To  ropusoHTasbHasa
npoekumsa A’B’C’ 6yaeT paBHa UCTUHHOW BeIMUMHE OCHOBaHWUS U pacrofaraeTcs
HKe ocn X, a (ppoHTabHas npoekuma A"B"'C' nexxut Ha ocu X. [anee cTpoum
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NMPOEKUNN BEPXHEro OCHOBaHWA MpU3Mbl. [TOpU30OHTasIbHaA MPOeKLMA BEpPXHero
ocHoBaHMsA A1’B:1’C:’ Npuambl COBNAdaeT C ropM3oHTasIbHOM NPOEKUME HUXKHENO
OCHOBaHWs,, a (poHTa/IbHad MPOEKUMA BEPXHEro ocHosaHuma  Ad''B:"'Ci"
pacronaraeTca napainenbHo (PPOHTa/IbHOM MNPOEKUMM HVKHErO OCHOBaHMS Ha
paccTosHMKW, paBHOM BbICOTe MNpu3Mbl. CoeauHAeM OLHOMMEHHbIE TOYKM
OCHOBaHWIA 1 Nony4vaemM Mpoekuun pédep NpusMbl. 3aTeM CTPOUM NPOPUIbHYHO
NPOEKLNIO NPU3MBbI.
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[ns 6onee TOYHOrO M300paXKeHWs MPOEKLUMIA MHOrorpaHHMKa Heob6Xxo4Mmo
NnoKasaTb eé BUAVMble N HEBUAWUMbIE 3NIEMEHTLI. BUAMMBIM ABNSAETCA TOT 3/IEMEHT,
KOTOPbIA pacnonaraeTca 6/mke K Habnwogarento. Ecnv coefimHUTL 4Be BUAVMbIE
TOYKM NONYYUM BUAUMYIO IMHUKO U HA0BOPOT, eC/In COeAMHUTL [IBe HEBUAMMbIE
TOYKW MOMYYUM HEBUAUMYIO MpsSMY0. HeBUAMMble 3/1eMeHTbl Ha KOMIMIEKCHOM
yepTeXxe MOoKasblBalOTCA LUTPUXOBLIMUA  JIMHUAMKW, @ BUAUMbIE  3/1EMEHTHI
CM/IOLUHOW NIHUEN.

[MoKaXXeM BUAUMOCTb NIMHMIA NPOEKLUMIA MOCTPOEHHOW Mpu3Mbl. Ha BepXHeEM
OCHOBaHUKN NPU3Mbl BO3bMEM TOUKY M, a Ha HKHEM OCHOBaHMM TO4Ky N. Obe
TOYKN PacrofioKeHbl Ha OAHOW NIMHWW, nNapannensHoOn pebpy npuambl.  Ecnm
CMOTPeTb CBepXy B CTOPOHY MJIOCKOCTM H, TO Ha rOpPU30HTa/IbHOW MPOEKLMM
BUAMMOW 6yaeT npoekums M, Tak Kak Touka M pacnonoxeHa 6nmxe K
Habnogatento. FOpu3oHTasIbHas MpPoeKums >xke Toukn N OyfaeT HeBUOUMONA.
®poHTaNbHbIE NMPOEKUMN 3TKX Todek (M™ 1 N') 6yayT HEBUAMMbIMW, MOTOMY
YTO OHW 3aKpPbIBAKOTCA COOTBETCTBEHHO (PPOHTa/IbHBIMU MPOEKUMAMM  CTOPOH
B1C1 n BC BepXHeEro n HMXHero oCHoBaHWiA. Paccy)kaas Takum 06pa3om, MOXKHO
CKasaTtb, YTO U NPodunsibHbIE MPOEKUUN 3TUX ToueK M'™ 1 N ToXe HeBUAMMbIE.

Onpepgenum  BUAUMMOCTbL TodeK K M L, B3ATbIX Ha rpaHax ABA:B: u
ACA:C:i. Topu30oHTa/IbHble TMPOEKUMN 3TUX TO4YeK OyayT HeBUAUMBIMU U
pacrnonaratoTca Ha pébpax, o6nagatoLlMX cobupaTenbHbIMM CBOMCTBaMWU. Ecnu
CMOTPETH MO HanpaB/IEHMIO K NAOCKOCTU F, TO (PpOHTa/IbHAsA NPOeKLMA TOUKN K -
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Touka K" 6yaeT BUAMMON, TaK Kak OHa pacrnosioykeHa 651mxke K HabnwogaTento, a
Touka L' HeBMAUMON. AHaIOMMUYHO MOXKHO CKasaTb, YTO NPOgu/IbHbIE NPOEKLUM
Touek K’ 1 L™’ 6yayT BUAMMbBIMM,

B KauyecTBe  Apyroro npvMepa pacCMOTPUM MOCTPOEHME MPOEKLNiA
nupamufbl, OCHOBaHWEM KOTOPOW SBNSeTCH TpeyronbHNMK ABC pacronoXXeHHbIN
Ha roOpU30HTa/IbHOM MI0CKOCTU NPOeKuUniA (puc.2.47).
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OnpefenvMm  NPOEKUNIO  HWXKHEro OCHOBaHve nupamuibl. MNpuHUMasa BO
BHMMaHMWe TO, YTO OHO pPacriofioKeHO Ha NJoCKoCTM H, ropusoHTasbHas
npoekuust A’B’C’ byfeT paBHa Be/IMUMHE OCHOBaHMSA U pacnosiaraeTcs Huxe ocu
X, a ppoHTanbHasA npoekuma A"B"C" nexut Ha ocu X. 3aTeM CTPOMM NPOEKLMM
BEpLWMHbI nupamuabl  S. CoefMHMB  NPOEKUUn BEPLUMHBLI NupamMuabl C
COOTBETCTBYHOLUMMMN MPOEKUMAMMN TOYEK OCHOBAHWA, MOJly4aeM KOMIJIEKCHbIN
YyepTéx nupamuibl. Nocne 3Toro onpeaenseM BUANMbIE U HEBUAMMbBIE 3/IEMEHTHI
nupammnabl.

[ng TOro 4tobbl onpeaennTb BUAUMOCTb 3/1EMEHTOB T[OPU30HTA/IbHOWA
NPOEKUMN NnpaMuibl CMOTPUM Ha Heé cBepXxy. lNpn Buae CBepXy BepLUMHA
nupamuapl (Touka S), BeplMHbI OCHOBaHMA nupamugbl (Toukn A, B n C)
ABNAKOTCA BUAMMbIMWA. T[103TOMY Ha TOPU3OHTA/IbHON MPOEKUUM CTOPOHbI
OCHOBaHMSA nupammnibl U eé rpaHn OyayT BuaMMbiMA. Camo e OCHOBaHue
nMpamuabl  NepekpbIBaeTCA OOKOBbIMW  TFPaHAMW W MO3TOMY OHO Oyaer
HeBUAUMbIM. J1i06as TOYKa, B3ATas Ha OCHOBaHMU NupamMugbl, Oy[eT Toxe
HEBUAVMOWA.

Ha dpoHTansHoOi npoekumn Bce pébpa AS, BS, CS 6yayT BUAUMbLIMMW,
Bugumbivu ssnsotea u rpaHn ASB 1 BSC. MpaHb ASC ABnsieTcst HEBUAVMO.

Ha npodmnbHOM npoekunn HeBMAMMOiA 6yaeT rpaHb BSC.
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Ha rpaHn ASB Bo3bMéM Touky N, a Ha rpaHun ASC Touky K. Touyka N
NPUHALNEXUT Takke NpsMoi 1S, pacnonoxeHHoi Ha rpaHn ASB, a Touka K
NPUHAANEXUT NPAMON 2S pacrnonioxXeHHoW Ha rpaHu ASC. 3BeCTHO, YTO ecu
TOYKA NEXUT Ha NPSMOKM, TO €€ NPOEKUMM NieXaT Ha OLHOMMEHHBIX MPOeKUUAX
3TON NPSIMON U OHK pacnofnaratoTcs Ha OAHOM MepPneHANKYNAPE K OCAM NPOEKLNIA.

icxoga u3 3Ttoro onpegeneHusa cTpoum npoekuum TodeK N n K n
onpegensieM BMAMMOCTb 3TUX MNPOEKUMIA Ha KOMMMIEKCHOM 4YepTexe. Ha
FOPU30HTA/ILHON NPOeKUUM Nupamuibl (Ha BUAe CBEpXY) 06e TOUKM SABNSIKOTCA
BUAUMbIMW. Ha (hpOHTaIbHOM NPOEKUMN BUAMMON SBNSETCA Touka N, NOTOMY YTO
OHa pacnosioxxeHa O6nmxe K Habnwopatento, a Touka K HeBugumass. Ha
NPOUILHOM NPOEKLMN 3TN TOUKN BUANMbIE.

[MocTpoeHne KOMMNNEKCHOI0 YepTexXa Te BpalleHUA

KprBoi NOBEPXHOCT b0 Ha3bIBAETCA MNOBEPXHOCTb, NOMyYaeMasi B pe3yfbTaTe
nepemeLLeHNs 06pasytoLLein No onpeaeneHHOMY 3aKOHY. B 60/bLLMHCTBE C/ly4aeB
TaKoe NnepeMeLLieHEe OCYLLIECTB/IAETCS BOKPYT HarpaBAstoLLEN TMHAN,

13 60/1bLLIOIr0 MHOroobpasunst KpUBbIX NOBEPXHOCTEN Ha MPaKTUKE Yallle BCEro
BCTPEYatOTCS NMOBEPXHOCTM BPaLLIEHUS.

MOBEPXHOCT b0 BpaLLLEHNS Ha3blBAeTCA NOBEPXHOCTb, KOTOPas Mosly4aeTcs B
pe3ynbTaTe BpalleHNs 00pasyoLein BOKPYr HEKOTOPOM HEMOABMXKHOM OCK
[MoBEPXHOCTb, MOMy4Yaemas MNyTeEM  BpalleHWs 06pasyrollel NMHUN  BOKPYT
HEeMOABWXXHOM  napanfnenbHoM el ocW, Ha3blBaeTCH LINNNHAPUYECKOA
MOBEPXHOCT b BPALLEHUS.

Ecnv umnuHapuyeckyto MoBepXHOCTb cpe3aTb ABYMSs napansielbHbIMU Apyr
APYry MA0CKOCTAMU, TO NONYyYnUTCS QUrypa, Kotopas HasblBaeTcs LUIUHAPOM.

LinnuHap, y KoTopoill obpasylolme  nepneHAMKYNsipHbl  OCHOBaHMIO,
Ha3bIBAaeTCA MPSAMbIM KPYroBbiM LMAMHAPOM. OCHOBaHUSIMW Takoro UuavHapa
SABNAOTCSH OKPYXXHOCTM.

PaccTosiHMe MeXy OCHOBaHMSIMU  UWIMHAPA Ha3blBaeTCA  BbICOTOWN
LUMnnHApa.

[MoBEpPXHOCTb, MoNyyaemas MyTeM BpaleHUsi 06pa3ytoLLen NMMHUM BOKPYT
HEMoABMXXHOM 0OCW, Ha3blBAETCA KOHWYECKOW MOBEPXHOCTbHO BpalleHus. [lpu
BpallleHMn o6pasyloLlas MepeceKkaeT OCb BpalLeHUs B TOYKe, KOTopas SBNSETCH
BEPLUMHOWN KOHNYECKOIA NOBEPXHOCT W.

Pa3peXkeM KOHMYECKYH MOBEPXHOCTb M/IOCKOCTLIO, KOTOpast MepecekaeT BCe
obpasytolme. Purypa, pacrnofiokKeHHas MeXay BepLUMHOW  KOHWYECKOM
MOBEPXHOCTU U CEKYLLEIN MNOCKOCTbI, Ha3bIBAETCSA KOHYCOM.

Mnockas dwmrypa, NOMy4YeHHass B CEKYLLUEN MI0CKOCTH, Ha3blBaeTCH
OCHOBaHMEM KOHYyCa. HammeHbllee pacCTOsHME OT BEPLUMHbI KOHyca [0 €ro
OCHOBaHWS Ha3bIBaETCS BbICOT O KOHYCA.

KOHyC, Y KOTOPOro 0CHOBaHWEM SIBNSIETCS OKPY)>KHOCTb, a BbICOTa NPOXOANT
yepes LEHTP OKPY>KHOCTM, Ha3bIBAETCA MPSAMbIM KPYroBbIM KOHYCOM.

Ecnn KoHyC pacceyb NAI0CKOCTbIO, NapannefbHOM ero 0CHOBaHUK, NONYYnUTCA
yCeYeHHbI1 KOHYC.
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Y npsMOro KpyroBoro KoOHyca FOpPU3OHTa/IbHOW MPOeKUuein siBnseTcs
OKPYXXHOCTb, a (JPOHTaNbHas W NpodubHas MNPOeKUUM MNPeAcTaBnstoT Cco6Ooi
paBHble paBHOGEAPEHHble TPeyronbHMKWU. KpaitHue NUHUKM 3TUX TPeyronbHUKOB
SBNAOTCS BUAMMbIMI 06Pa3yHOLLIMI KOHYCA.

MocTpoeHVe KOMMIEKCHOTO YepTedKa LanHapa

[TOoCTpOeHNe KOMMIEKCHOrO 4epTeXka MpsMOro Kpyrosoro LuavHAapa
HaYMHAEeTCs C NOCTPOEHMS NPOEKLUMIA LIEHTPOB OCHOBaHUI uunmHapa (puc.2.48). B
HalleM MpyYMepe HKHEe OCHOBaHME HaxXOAUTCA Ha FOPU30HTa/IbHOM MIOCKOCTY
NPoeKUnii. Tak Kak BepxHee OCHOBaHME UWMAMHAPa nNapainesibHO HUKHEMY
OCHOBaHWIO, TO TOPWU30HTa/IbHbIe MPOEKLMM 060MX OCHOBaHM COBMAaZalT U
ABNAKOTCA OKPY>XXHOCTAMW, PaBHbIMW MO Be/IMYMHE WX WUCTUHHBLIM  pasmepam.
®poHTa/IbHAs NPOEKUMA HUXKHEr0 OCHOBaHWA MpefcTaBnsieT Co6oM Mpsmyto,
nexawyto Ha ocu X. ®pPOHTa/IbHOM NPOEKLMEN BEPXHEro OCHOBaHWSA SABMSETCH
paBHas W nNapanfenbHas e npsmas. PacCTosiHMe MeXAy 3TUMKU MPOeKL MMM
PaBHO BbICOTe UMIMHApPA. podusibHbIE MPOEKUMM OCHOBaHMIN TOXKE ABMAKTCH
paBHbLIMM MO A/IMHE N NapaineNbHbIMK ApYT ApYyry oTpeskamu npamMbiX. CoeMHMB
KOHEYHbIE TOYKW 3TUX MNPAMBIX, MOAYYUM (PPOHTA/IbHYIO U FOPU3OHTA/IbHYHO
npoekumMn unnmHapa. Kak BUAHO U3 pUCYHKa, 3TW NPOEKLUMW NPeacTaBNsoT CO60M
NPAMOYro/IbHUKK. TakuM 06pa3oM, CTPOMTCA KOMIIEKCHLIA YepTEX NpPsMOro
KpYroBoro unnamHapa.

Onpegenum  BUAMMOCTb  3/IEMEHTOB  UMIMHAPA. Ha  ropusoHTasibHOM
NpoekumMn uunuHapa (Ha Buae CBEpXy) BUAMMOIN SABNSETCA TO/IbKO BepXHee
OCHOBaHue. s Toro 4To6b! ONpeaeMTs BUAUMOCTb 3/1eMEHTOB Ha (DPOHTa/IbHOM
MPOEKUUN MbIC/IEHHO MNPOBEAEM Yepe3 LIEHTP OCHOBaHMS Ha TOPW30HTA/IbHOM
NIOCKOCTM NPAMYIO IMHWIO, NapanienbHyo ocn X.
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ATa nNpamasn LenuT UAIMHAP Ha ABe YacTn. ObpasyoLume UuaMHapa, Kotopble
pacrnonaraloTca HWxe 3TOW NPAMOM Ha (PPOHTa/IbHOW MNpoekumun,  oyayT
BUAUMBIMY, & Te 06pa3sytoLme, KOTOpble pacrosiaraloTcsa Bbille 3TON MPAMOI Ha
(PPOHTA/ILHOW MNPOEKUMN - HeBMAMMbIMW.  ECnM 4yepe3 LEHTP OCHOBaHUA
FOPU30HTa/IbHO NPOEKLMW UMANHAPA MPOBECTU NPSAMYLO, NapaisefnibHyo ocu Y,
TO MOXHO ONpeAennTb BUANUMOCTb 3/1EMEHTOB NPOMPUILHON NPOEKUMN LUANHAPA.
Te o6pa3yrolme, KOTOpble pacrnonaratoTcs neBee 3T0M NPSIMON, Ha NPOQUILHON
npoekuun 6yoyT BUAUMBIMK, a 06pasyloLlMe, PacronoXeHHble npasee OyayT
HEBUAUMbIMU.

Bo3bmeM Ha MOBepxXHOCTM UuaMHApa Toukn M mn N, KakK NOoKasaHO Ha
pUCyHKe. ®PpoHTa/IbHas Npoekuus Toukn M (Touka M™) 6yaeT BUAMMOM, Tak
KaK OHa NIeXXUT Ha BMAMMOIN 06pasytoLLer LuavHapa, a (PPoHTaslbHas NpoeKuus
ToukM N (Touka N'") HeBuAMMONA. MpornbHbIE MPOEKLUMM 3TUX ToueK (M™”, N””)
NnexaT Ha BUAVMbIX 06pasyroLLmMX LAIMHAPA U MO3TOMY SBAKOTCA BUAUMBIMA.

[MocTpoeHMe KOMM/IEKCHOIO YepTexka KoHyca

PaccMOTpUM MeTOAMKY MOCTPOEHUA MPOEKUMiA NPaBUIbHOIO KPYyroBoro
KOHyca. BHayasie CTpOMM rOpuU30HTa/IbHYHO NMPOEKLMI0 OCHOBaHWA KOHYca. JTOWM
npoekumen Oypet Touka O’ (puc.2.49). M3 3TOM TOUKM pafnMycoM, PaBHbIM
paguycy OCHOBaHMA Ri MPOBOAMM OKPY)XXHOCTb. 3Ta OKPY)XHOCTb SIB/AETCH
FOPU30HTA/IbHON MPOEKLME OCHOBaHWA KOHyca W paBHa WCTUHHOW Be/IMYMHE
OCHOBaHuA. M0 yCnoBMIO 3afa4M OCHOBaHMe KOHyca /IeXXUT Ha Mnockocth H.
[Mo3aToMy (hpOHTa/IbHast MPOEKUMs OCHOBaHMSI OydeT nexaTb Ha ocnm X, a
npounbHas Npoekuma Ha ocn Y. X ANnHbI paBHbl A/IMHE AnaMeTpa OCHOBaHWS.
"Opun3oHTa/IbHAsA MPOEKUMA BepLUMHbI KOHYCa COBMNaJaeT C LEHTPOM OCHOBaHUA
(S’ = O’). YUepes hpoHTa/IbHYIO U NPOGUILHYHO MPOEKUUN OCHOBaHWUA MPOBOAUM
npsiMble, paBHble MO BE/MYMHE BbLICOTE KOHyca W NeprneHAVKYNSpHbIe
COOTBETCTBEHHO 0caAM X 1 Y. [Mony4ymM (PPOHTaIbHYIO M MPOUIbHYHO MPOEKLMM
BepLUMHbI KoHYyca (S™* 1 S*”’). CoeMHMB MOMyYeHHble MPOeKLUN BEPLUNH KOHYCA C
KOHLaMM OTPe3KOB MPOEKUMA OCHOBaHWA, MOJlydyaeM (PPOHTA/IbHYHO U
NPOMUIBHYIO NPOEKLUN KOHYCA.

Kak BMOHO M3 puCyHKa 2.49, ropu30oHTa/lbHOM MPOEKUMEN NPaBUIbHOIO
KPYroBoro KoHyca SIBNSIeTCH OKPY)XXHOCTb, AMaMeTp KOTOPOro paBeH AuvamMeTpy
OCHOBaHMA, a (PPOHTaIbHON M NPOMUILHOM NPOEKLMAMW - PaBHble MEXAY CO60iA
paBHOOeApEeHHbIEe TPeyrosibHUKW.  BOKOBble CTOPOHbI 3TUX TPEYrosibLHUKOB
ABNAKTCA BULMMbIMM 06pa3yHLLMIMU KOHYCA.

Onpefennum BUAMMOCTbL 3/1IEMEHTOB KOHyca. OCHOBaHWe KOHyca Ha BuAe
CBEPXY fABNAETCA HEBUAMMbIM. [103TOMY BCE TOUKM OCHOBaHWSA, 338 UCK/IKOYEHNEM
TOYEK, PACMOMOXEHHbIX M0 NepuMeTpy, ABNATCA HEBUAMMbIMU TOUKAMW.

[ns onpegeneHns BUAMMbIX 3/1EMEHTOB (DPOHTa/IbHOM MPOEKUMM KOHYca
MbIC/IeHHO MPOBOAUM Yepe3 LEHTP OCHOBaHUA TOPWU3OHTa/IbHON MPOEKLMK
NPAMYIO IMHWIO, MapaifienbHyro ocn X. 3Ta npaAMas AeUT TOPU30HTa/IbHYHO
NPOEKUMIO Ha ABe YacTi. O6pasytoLine, pacrnonoXeHHbIe Bbllle 3TON NPAMOi Ha
()pOHTa/IbHOM NpOoeKuun OyayT HeBMAMMBbIMKW, a Te 0b6pasyolime, KoTopble
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PACMONOXeHb! HUXE — BUAUMbIMW. ECNn NpoBecTy NpsMyto, napannensHo ocun Y,
TO MOXHO ONpeaennTb BUAMMOCTb 371EMEHTOB Ha MpoqunbHOM npoekumn. Te
06pa3ytoLLe, KOTOPble Ha FOPU30OHTA/IbHOW NPOEKLMM pacnoniaraloTcs NeBee 3ToM
npsimMoid,  ByayT BMAMMbIMK, a 06pa3ytolliMe, PacrnoNOXKeHHble MpaBee —
HEBUANMBIMU.
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A Tenepb MOCMOTPUM, KaK CTPOATCA TMPOeKUMN TouekK, fexallne Ha
NMOBEPXHOCTU KOHYca. MpeanonoXxmm, 4to Ha 60KOBOM MOBEPXHOCTU KOHYCa AaHa
Touka N. M0 M3BECTHON (PPOHTA/ILHOM MPOEKUMM 3TON TOYKM ° MNOCTpouM eé
ropmsoHTasibHyto N’ 1 npodunbHyto N™** npoekummn. Yepes Touky N nposeném
0bpasylolLlyto KoHyca. Ha (PpoHTasIbHON Npoekuun aTa npsmMas, npoxoastuas
yepe3 ToukM N 1 S™. INMpu BpaLleHMn ToUKM N BOKPYr OCM KOHYyca 06pa3syeTcs
OKPY>XHOCTb. O603Ha4MM paamyc OKPYXXHOCTK Yepe3 Ri. DpoHTasIbHasA MPOoeKLms
3TOW OKPY>XHOCTWN NPeACTaBNsAKT COO0M NPAMYIO IMHWIO, NapanfefibHyto ocn X, a
rOpU30HTa/IbHaa MPOEKLUMA - OKPY>KHOCTb C LEHTPOM B Touke O’ U paauycom
Ri. UTOGbI ONpeaenvTb FOPU3OHTa/IbHYHO MPOEKUMO TOUKM N 13 Touykm N
NpoBOAMM  MPAMYIO, NEPNEeHAVKYNApHYyr0 ocu X [0 NepeceyeHus ¢
FOPU30HTA/IbHON MNPOEKUMEn OKPYXXHOCTM Ri. Tak Kak 3Tta npsmMas rnepecekaeT
OKPY>KHOCTb B [1ByX TOUKax, TO Ha OCHOBaHMW YC/OBUA BUAMMOCTU 3/IEMEHTOB B
KayecTBe rOpPU30HTa/IbHOM MPOEKUUN TOYKU MPUHMMAEM YKa3aHHYH Ha YepTexe
Touky N'*. 3arem onpegensemM nNpouIbHYO NPOEKLMIO 3TON TOUKN. DTOW TOYKOIA
OyneT n306paxkeHHas Ha YepTexe Touka N’”,

MepeceyeHne MHOTOrpPaHHMKa ¢ NI0CKOCThbiO

Mpn  nNepeceyeHMM  MHOTOrpaHHMKA C  MIOCKOCTbHO  MOMy4aeTcs
reomMeTpuyeckass ¢urypa, opma KOTOPOA 3aBUCMT OT MOMOXEHWUS U BuUaa
MHOTOrpaHHMKa 1 CEKYLLEN NNOCKOCTW.
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MocTponm cedyeHne nupamugsl ABCDS  (hpOHTa/IbHO-NPOELMpYIOLLeit
MII0CKOCTbIO O (puc.2.50, a).
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Haxogum  TOUKM nepecevyeHns (POHTa/IbHOrO crnefa MaocKocTM Ow  C
obpasyrowmmmn (A’S’, B’'S’, D’S’ u C’S’) nupammabl — COOTBETCTBEHHO TOYKM
1", 2", 3", 4". TlpyHumaa BO BHMMaHME YC/I0BME MNPUHAANEXXHOCTM TOYUKU
MPSIMOMA, HaxoguM WX TOPU3OHTaIbHble npoekumn - 1°, 2, 3'v 4’. 3artem
nocneaoBaTe/lbHO COeAMHSIEM 3TN TOUKW. [0NTyYeHHbIN YeTbIPEXYTONbHUK 1°2°3’4’
ABNAETCA TOPU3OHTA/IbHOW  MpPOEKUMeld cedeHuss nupamuibl  (POHTASIbHO-
MPOEeLMPYIOLLEN NIOCKOCTbIO. PpOoHTanbHasA MPOEKUMSA CeYeHUs pacriofaraeTcs
Ha (PPOHTaNbHOM cnefie nnockocTn (puc.2.50, 6).

Al Bl cl Al Bl 1
Cls Cle
1II
2II
3II
YL f y s ! ! ; / =
s B C NG A B C NG
A Al | A 1" Al |
Ol Ol
\ %
\ \\ \ \\‘\ \\\\
LY \‘ %
c % o '\ \ c
\ 1 \
B' BI B' ? B!

Puc.2.51
Ha pucyHke 2.51 mMoKa3aHO MOCTPOEHME CevyeHUs MPU3Mbl PPOHTIbHO —
NPOELMPYHOLLIEV NIOCKOCTbHO.
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[MepeceyeHme NPSIMO MMHUM C MHOTOrPaHHUKOM

Mpy nepeceyeHUn NPAMOK C MIOCKOCTbIO MOMYYaKOTCA [BE TOUKW, KOTOPbIe
Ha3bIBaKOTCA TOUKaMM BX0Aa U BbIXoa.

MeToanka onpedeneHUss  TOYEK  MepecevyeHnss  MpAMOM  IMHUK  C
MHOrOrpaHHMKOM 3aK/TH0HaeTCa B C/IEAYIOLLEM:

1.Yepes npsAMyto NPOBOAMM MPOELMPYIOLLYHO MIOCKOCTb.

2.CTponM ceyeHre MHOTOrpaHHMKa 3TO NI0CKOCTbLHO.

3.0npefensieM WCKOMbIE TOYKM TMEPECeYEHNss MOSTYYEHHOTO CEYEHUA C
33/laHHOI MPAMOIA.

Ha pnc.2.52 nokasaH npumep onpeaeneHua TOYEK rnepeceyeHns nupamuapl
ABCDS c npsmMoii m. Yepe3 npsiMyto MpPoBoAMM (DPOHTa/IbHO-NPOELMPYHOLLYIO
MNOCKOCTb d. llocne 3TOro CTPOMM CeyeHue nupamuibl 3TOW MIOCKOCTbIO —
YeTbIPEXyronbHuK 1’2’ 3’ 4°,

5

!
!
]
!
!
i

W

Puc.2.52
ATOT YeTbIPEXYroNbHUK nepecekaeTca ¢ npsamoin m’ B Touykax E’ n K,
KOTOpble SABNAOTCA FOPU30HTa/IbHBIMU MPOEKLMAMU TOYEK MepeceveHns NpsMon
C MHOTOrpaHHMKOM. Haxoaum (opoHTa/IbHble NPOEKLMM 3TUX TOUEK — TOUKN E™ 1
K.

MepeceyeHe Tena BPaLLEHUS C NIOCKOCTbIO

Mpy nepeceyeHUM Tena BPALLEHUS C M/IOCKOCTLIO MOMYYaeTCsl MocKas
(urypa, opma 1 MONOXKEHNE KOTOPOI 3aBUCAT KakK OT TuUMa camoro Tena
BPALLIEHNs!, TaK U OT NOMIOXEHUS CeKYLLIE NMOCKOCTH.

B KkauyecTBe MpuMepa OMPeAeM  CeYeHWe KOHyca  (DPOHTasIbHO—
MPOoeLMpYHoLLEeli NI0CKOCTLIO o (prc.2.53, a).
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Punc.2.53

Ha KomnneKCHOM YepTexke ()pOHTa/IbHbIN Cief MIOCKOCTU O NMepeceKaeTcs ¢
KpalHUMK o6pa3yowmmMmn KoHyca B Toukax 1" n 6" (puc. 2. 53, B). OTK TOUKK
ABNAKOTCA XapaKTEPUCTUYECKMM TOYKaMU.

[na onpefeneHnss AOMNOMHUTENbHLIX TOYEK WCMOMb3YeM METO[ CEKYLLMX
MIOCKOCTEN.

MpoBeaéM A0ONOSMHUTENbHbIE TOPU30HTa/IbHbIe NAIOCKOCTU B1, B2, B3 n P4
(pnc.2.53, 6). INnockocTb 1 nepecekaeT KOHYC MO OKPYXXHOCTU, paanycom Rui.

[MoKaXKeM 3TO CeyeHue Ha ropM3OHTa/IbHON NPOEKLMUN (YEPTUM OKPYXXHOCTb
pagnycoM R1). ®poHTa/IbHbIN cnea nnockocTy 1 nepecekaeTcs ¢ (OPOHTa/IbHbIM
CNefioM MJIOCKOCTM O B Touke 2'. [OpM3OHTas/IbHasi NPOEKUMS 3TOM TOUKM
pacrnonaraeTca Ha NOCTPOEHHON OKPY>KHOCTM — TouKa 2’. AHa/IONMYHO CTPOUM
Toukn 3", 4", 5" n 3, 4, 5. CoeAnHAEM NOCNeA0BaTE/IbHO MOCTPOEHHbIe
rOPU30HTa/IbHbIE NMPOEKLMN TOYEK, NOTyYaeM CeYeHNe KOHYCa NI0CKOCTLHO .

a) 6)



Onpegenum Urypy, noayyvaroLyrocs Nnpu CeYeHUM HaKIOHHOTo UWMAnHApa
(hpOHTa/IbHO-NPOEKTUPYIOLLLEN MNOCKOCTLIO (prc.2.54, a).

Kak BWOHO M3 pUCYHKA MN/IOCKOCTb MepecekaeT UWIMHAP MO HUKHEMY
OCHOBaHMUIO.

HaxogmMm xapaktepucTuyeckme TOYKM — Toukm 1', 3™ wu 6'. [Onqa
onpefeneHns [LOMOSMHUTENIbHbIX TOYEK MPOBOAMM 06pasylolme UWANHAPa, W
Haxoaum (pOHTa/IbHbIE MPOEKUUM TOYEK TMepeceveHns 3TUX 00pasyroLmx C
()pOHTa/IbHLIM C/eAOM MIOCKOCTU — TOUKK 2", 4™ n 5™,

OTMeyYaeM COOTBETCTBEHHO FOPU30HTa/IbHbIE MPOEKLUMN HaNAEHHbIX TOYEK K
nocnefoBaTesIbHO COeANHAEM UX.

[MonyyeHHasa durypa SBNASETCA  CEYeHWEM  LUMAMHAPA  MI0CKOCTbIO
(puc.2.54,a).

NepeceyeHne Ten BpaLLeHUA
OnpefeneHne CeyveHWs MepecekarolmMxca Tefl BpaLleHUs MMeeT 60/bLUIoe
npakTuyeckoe 3HayeHue. [1pu UX nepeceyeHUM MONYYaArTCA KPWBbIE (hUTYpbl,
(hopMa KOTOPbIX 3aBUCUT OT TWMa W MNOMOXKEHUSA Tes BpalleHus. PaccMoTpum
nepeceyeHne ABYX LUWINHAPOB U LMANHAPA C KOHYCOM.

MepeceyeHue ABYX LMNNHAPOB

Ha pucyHke 2.55 nokasaHO MOCTPOEHME MepeceyeHns MPOoeKUmMii ABYX
LUMNNHAPOB NYTEM NPOBEAEHNA BCIOMOraTe/IbHbIX M/I0CKOCTENA.
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[MocTpoeHMe HauyMHaeM C M306paXKeHMsI MPOEKUMIA TeX TOYEK, MOMOXKEHUS
KOTOPbIX MOXXHO ONpefennTb HeNOCPeACTBEHHO N3 PUCYHKA — MPOEKUUKM ToYeK 1,
2,3n4.

[Ona onpefeneHnsa [OMOMHUTENbHBLIX TOYEK MPOBOAMM BCMOMOrartesbHble
rOpM30HTasIbHbIe MI0CKOCTY [B1, B2, Baun 4.

AT NNOCKOCTU MepecekardT BEPTUKaIbHBIA LUAMHAP MO  OKPY>XHOCTH,
PaBHbIM AMaMeTpy CcaMoro UWAMHAPA, a TOPU3OHTa/IbHbLIA  UMAUHAP MO
MPAMOYTO/IbHUKaM, NapasnebHbIM FOPU30HTa/IbHOM NIOCKOCTW MPOEKLMIA.

PaccmoTpum nnockocTb 1. OHa nepecekaeT BepPTUKa/IbHbIA UMAUHAP MO
NPSIMOYTO/IbHUKY, 06pasytoLLIMe KOTOPOro Ha NPogunibHOM NPOeKUMM 0603HaUNUM
Toukamn 5’ N 6’’. [OpM3OHTa/IbHble TMPOEKUMM 3TUX TOUeK NexaT Ha
006pa3yoLMX rOPU3OHTaNIbHOIO UMAMHAPA - TOYKM 5 n 6’. M3 3TnuxX TOouek
MPOBOAMM BepPTUKa/ibHble NPAMblE [0 MEpPecevyeHnss ¢ C PPOHTaSIbHbIM CNeLoMm
M/IOCKOCTY [3, HAXOAMM UX (PPOHTa/IbHbIE NPOEKLMM — TOUKN 5™ 1 6™,

AHaNIOrMyHoO CTponM Npoekuum Toyek 7, 8, 9, 10, 11 n 12. CoeauHMB 3TU
TOYUKW NOJsTyYyaeM NPoeKLUMn CeYeHUS LUINHOPOB.

MepeceyeHne KOHyca C LUINHAPOM
MocTpouM ceueHMe KoHyca UunmMHApoM (puc.2.56). TMokakeM NpoeKLuuu

TOYEK 1 1 2 — TOUKM NepeceyeHmnst BEpXHERn U HKHEN 06pasyroLLMX LuInMHApPa C
NeBOW KpariHein 0bpasytoLLeil KoHyca.

Puc. 2.56
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Ona  onpegeneHns  OOMNOMHUTE/IbBHBIX — TOYEK  WCMOMb3yeM  MeTOf
BCMOMOraTe/ibHbIX M10CKoCTe. lMpoBeféM BCMOMOraTe/ibHble TOPU3OHTa/IbHbIE
nnockoctv 1, B2, Baun 4. TNOCKOCTb 1 MepecekardT KOHYC MO OKPY>XXHOCTU
pagmycoMm Ri1, a uMnnHAp no npsAMOYyrofibHUKY, o6pasytolime KOTOpPOM Ha
NPOUIbHOM NPoeKLUMK 0603Ha4YMM TouKamu 3’ n 4°”,

["OpM30OHTa/IbHbIE MPOEKLMM ITUX TOYeK - 3’ N 4’ NeXKaT Ha OKpPY>KHOCTU Rui.
N3 3Tux TOYeK nNPOBOAUM BepTUKa/ibHble TMNpAMble [0 MepeceyeHns C
()POHTa/IbHLIM CNeAOM MNIOCKOCTU 1Y Haxo4MM (DPOHTa/IbHbIE MPOEKLMN — TOUKM
3" n4".

TakuMm e o06pa3om HaxoAuM mMpoekuum Toyek 5, 6, 7, 8, 9 u 10.
CoefuHMB 3T TOYKW, MOSly4Yaem MPOEKUUN CeYeHWs UWIUMHAPOB. 3aTeM Ha
FOPU30HTA/IBHOI MPOEKLMMN MOKaXKEM BUANMbIE Y HEBUAMMbIE YaCcTN CEYEHUS.
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MnaBa lll
BAbl, PA3PE3bl, CEHEHA

306pakeHne B O06LLUEM C/lydae MOXXHO paccMaTpuBaTb KakK MPOeKuunto
MPOCTPaHCTBEHHOrO 00beKTa Ha MIOCKOCTb. MI300pakeHWs Ha uYepTexe B
3aBMCMMOCTM OT UX COAePXKaHUs pa3fenstoTcs Ha BUAbI, paspesbl, CeYEHNs.

KonnuectBo n3obpaxkeHuii (BWAOB, pa3pe30B, CEYEHWUI) [OOMKHO ObITb
HaMMeHbLUMM, HO O6ecneymBatoLMM MOSIHOE MpefCTaB/eHe O NpeaMeTe Mpu
NMPUMEHEHNN YCTAHOB/IEHHLIX B COOTBETCTBYIOWMX CTaHAapTax YCMNOBHbIX
0603Ha4YeHNIA, 3HaKOB N HaAMMUCEN.

Buabl

Bug - wu306paxeHWe o06palleHHON K Habnwogatento BUAWMOM  4YacTu
MoBepXHOCTN npefameTa. [lpeomeTbl Ha YepTexxe M306paXaroTcs METOAO0M
NPAMOYro/ibHOro NMpoeLmpoBaHns. s Toro 4Tobbl NOCTPOUTL BUA (MPOEKUUIO)
[eTann, eé pacriofiaraloT mMexxay HabnwogartesieM W naocKoCTbio. [Mpeanosiokum,
YTO HY)KHO NOCTPOUTb MPOEKUNIO AeTanu, NpeAcTaBNeHHOM Ha puc.3.1. Ans 31oro
B KayecTBe MpPOeuMpyHoLLe NAOCKOCTU MPUHMMaeM (POHTaIbHYIO MIOCKOCTb
npoekumin F. V3 BeplunH feTanu, a Takke U3 BepLUMH NPAMOYro/lbHOMO OTBEPCTUS
MbIC/IEHHO NPOBOAMM fly4u, NepneHAnNKYNApHbIe K NMI0CKOCTU F 1 HaX04uM TOUKM
rnepeceyeHns aTUX Nlyyelt € MIOCKOCTbLHO.

F

/
Iewes

Puc.3.1

CoeAVHMB 3TV TOUKK, NMOTyYaeM NPOEKLMIO AeTaiMN Ha NAOCKocTh F. Tak Kak
MOBEPXHOCTb, 06palleHHas K Habniogatento, napannenbHa (POHTaNbHOM
MI0CKOCTK, OHa NPOeLMPYeTca Ha 3Ty NIOCKOCTb 6e3 NCKaXKEHWIA.

Ecnv conocTaBnTb MPOEKLMIO AeTa/n C e€ BHELUHUM BUAOM MOXHO CAeNaTh
cneflyroLve BbIBOAPI:

1.MoBepXHOCTM  AeTann,  MapansieflbHble  MIOCKOCTSM  MPOEKLUUIA,
MPOELMPYHOTCS Ha 3TN NOCKOCTY B HATYpPasbHYH BENYMHY.
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2.I'oBepxHOCTM  feTann, NeprneHAMKYNSpHbIE  MIOCKOCTAM  MPOeKUUH,
MPOEeLMPYHOTCA Ha 3TN MI0CKOCTU B BUAE NPSAMbIX JINHWIA.

3.Pé6pa, napannenbHble MIOCKOCTAM MPOEKUMIA, MPOEUUPYOTCA Ha 3TK
MIOCKOCTW B HATYPa/IbHYHO BEIMUNHY.

4.Pé6pa, NnepneHANKyNApHbIe MIOCKOCTAM MPOEKUNIA, NPOELMUPYIOTCS Ha 3TK
MIOCKOCTU B BUAE TOYEK.

[MpoeKkums getanum, nonyvyeHHas Ha pvc.3.1 No3BONSET ONpefennTb eé A/IVHY
N BbICOTY, HO OHa He [aéT HMKAKOW MH(opMauun o LWupuHe. 414 Toro, Ytobsbl
nonyynTb 6OMee MOMAHYKD WHGoOpMaUMKO O pasMepax W gopme AeTanu,
Heo6X0ANUMO MOCTPOUTb HECKONbKO BMAOB (MPOEKUWIA) 3To aetann. Bugbl
ObIBAIOT TPEX BUAOB: rMaBHble, AOMONHUTE/bHbIE N MECTHbIE.

["naBHbIe BNAbI

N306paxkeHne Ha (DPOHTa/bHOW MNIOCKOCTU MPOEKUMA MNPUHUMAETCS Ha
yepTeXe B KayecTBe [flaBHOro. [lpeamer  pacnonaraloT  OTHOCUTENbHO
()pOHTa/IbHOM MJIOCKOCTU MPOEKUMIA TaK, YTOObl M300paXKeHWe Ha Hel AaBasio
Hanb0o/ee NoHOE NpeAcTaBneHre 0 hopMe 1 pasmepax npegmera.

CTaH4apTOM YCTaHOB/EHbl LWECTb OCHOBHbLIX BWAOB [eTann, KOTOpble
Nony4yaroTcs NPU NPOeLnpoBaHnM AeTasnm Ha NJ0CKOCTU MPOEKLMA. 3a OCHOBHbIE
NIOCKOCTN MNPOEKUMA NpuHMMaoT (YCNOBHO) LUECTb rpaHei Kyba; rpaHu
COBMELLAOT C (DPOHTA/IbHOW MNIOCKOCTbI. paHb 6 [JomycKaeTca pacronaratb
PAAOM C rpaHbto 4. Ha puc.3.2 nokasaHbl MPOeKuMu [eTasim Ha OGOKOBble
NMOBEPXHOCTU Kyba.

BH-:[CH}I'syH

4 P11 F|3 P |6 Fi

Bun cnpaBa | DBuncrmepenu | DBun cnesa Buu csaun
Bux esepxy

-
z H
Puc.3.2
[NaBHbIA BUA — WN300paKEHNe AeTannm Ha (POHTaNbHOM MNIOCKOCTU

NPOEKLWA, aatollee Havwbonee MONHOE NpeAcTaBreHVWe O (OpPMe U pasMepax
netTanu. Apyrve Buabl NofyyatoTcs Ha OCHOBE 3TOrO BUAA.
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YCTaHaBNMBaKOTCA Cnefytowmne Ha3BaHUA BUAOB, NOyYaeMblX HA OCHOBHbIX
MNOCKOCTAX MpoeKumii: 1- Bug cnepefun (rnasHbld BUA); 2- BUA CBepxy; 3- BUA
cnesa; 4 - BuAg cnpaea; 5- BWA CHU3y; 6- BWuA c3agn. HasBaHMA BWAOB Ha
yepTeXax HaAMUCbIBaTb He CcriedyeT, 3a WCK/IKYeHWeM Cydasd, Korga suibl
CBepXy, CneBa, CnpaBa, CHWU3Y, C3a4M He HaxoAAaTcsd B HENOCPeACTBEHHOM
MPOEKLMNOHHOI CBSA3W C INaBHbIM N306paXKeHNEM.

Mpy HapylleHUM MNPOEKUMOHHOW CBSA3W, HanpaBieHMe MNPOeKTUPOBaHNSA
[O0/MKHO ObITb YKa3aHO CTPesKOM OKOJ/I0 COOTBETCTBYHOLLErO M306paxkeHns. Hap
CTPENKOI 1 Haf, NoyYeHHbIM N306paxkeHeM (BUAOM) cneayeT HaHECTU OAHY U Ty
Ke MPOnuCHYH OYKBY.

__{}

Puc.3.3.
Ha punc.3.3 nokasaHbl NPoeKUnn AeTanin B NPOCTPAHCTBE N Ha KOMM/IEKCHOM
yepTexxe. JIMHMM CBA3M U OCU HA KOMMJIEKCHOM YepTeXke He NMoKasbIBatoTCs.

[loNoNHNT eNbHbIE BAABI

Ecnn kakyto-nmbo 4acTb npegmeTra HEBO3MOXHO MOKa3aTb Ha OCHOBHbIX
BUax 6e3 MCKaXeHUs (hopMbl U pasMepoB, TO MPUMEHAIOT LOMONHUTE/IbHble
BUAbl, MONyYaeMble Ha MJIOCKOCTAX, HenapasiiefibHbIX OCHOBHbIM M/IOCKOCTAM
NPOEKLNINA.

Ha pwuc.3.4,a nokasaHa [ieTa/lb, BEpPXHee OCHOBaHWMe KOTOPOW He napannefibHa
HW OAHON M3 MJIOCKOCTeN MPOeKUMiA. Ha ropnsoHTasIbHyt0 NAIOCKOCTb MPOEKLMIA
3Ta YacTb MPOeUMpyeTca C UCKaKeHeM. s Toro, 4tobbl CpoeumpoBaTh eé 6e3
NCKaXXEHMS, UCNOMb3YHTCA AONONHUTENbHbIE BUAbl. BO3bMEM  [OMONHUTENIbHYHO
MNOCKOCTb,  MEPMEHAVKYNSAPHYID  (PPOHTa/IbHOM  MIOCKOCTU  MPOEKUUA U
napaieflbHyt0 NOBEPXHOCTU BEPXHEro OCHOBaHMA. Ha 3Ty MnioCKOCTb BepXHee
OCHOBaHVe [eTasv NPoeLmpyeTcs 6e3 UCKaKEHUS.

Ecnv 0ONONHUTENbHBIA BUA, HAXOAMTCS B HEMOCPEACTBEHHOW MPOEKLMOHHOM
CBA3NW C COOTBETCTBYHLUMM WU300paKeHVWEM, TO CTPesiKy, YKa3blBarOLLyHO
Hanpas/ieHWe B3rns4a U Haanucb Hag BUAOM He yKasbiBatoT (puc.3.4,0).

Ecnv  [QONOMHWUTENbHBLIA BWE He HaxXOAWUTCA B MPOEKLUMOHHOW CBSI3U C
COOTBETCTBYHOLUM M306padkeHMeM, HEOOXOAMMO YKa3aTb CTPEKOW HanpaBieHus
B3rnaga Habnwogarens u 0603HauMThL eé nponuncHoi 6ykeoi (A, b, B...), koTopas
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NULIETCA MapaifielbHo OCHOBHOW Haanucy (puc.3.4,8). Hap [OMNOMHUTENbHBIM
BUAOM [enaeTca 3anucb «Bug A». CTaHAapTOM [ONYCKAeTCA AOMOSHUTENbHbI
BUA TMOKasblBaTb Ha YepTeXe B TMOBEPHYTOM BUJE. Mpn 3TOM Hapg
[OMOSIHUTENbHBIMU BULOM HYXXHO cAenatb 3anuck «Bug A (noBépHyTOo)» (puc.
3.4,r).

Puc. 3.4

HecKoNbKO 0ANHAKOBbIX [OMNONHUTE/TbHbIX BUAOB, OTHOCALLMXCS K OIHOMY
npeameTy, 0603Ha4at0T 0IHON BYKBOW 1 BblUEPUMBAKOT OAUH Pa3.

MeCTHbI BUA

N306pakeHne 0TaeNbHOro, OrpaHUYeHHOro MecTa NMOBEPXHOCTY NpeaMeTa
Ha3bIBAeTCA MECTHbIM BUJOM.

MeCTHbIi  BWA  MOXET  OblTb
| orpaHuWuyeH  NMHWEA  06pbIBa, MO
A | Buji A BO3MOYXHOCTM B HaMMeHbLLIEM pa3Mepe,
== 0| S WAN  He orpaHuMuyeH. MecCTHbIA Buf
|
1

i -,
i

/ x [JO/MKEH OblTb OTMEYEeH Ha YepTexe

| Nof06HO AOMNOMHUTENBHOMY BULY.

J Ha puc.3.5 wun3obpaxeH 4epTéx
' [etanm B [ABYX npoekuusax. Ond Toro,
+-+—+-14—+ 4ytobbl  MonyunTb  6Osee NnosiHoe
L npegcTaBneHne o Qopme U pasmepax
[eTa/IN MOXHO [OMOSTHUTE/IbHO MOKa3aThb
MECTHbI BUL.

Puc.3.5

Pa3pesbl

Pa3pe3— 370 M3006paxeHVe MpeamMeTa, MbIC/IEHHO PacCeYeHHOro OfHOM
WA HECKOMbKMMMK NNIOCKOCTAMW. Ha pa3pese NokKasblBaeTcsi TO, YTO Nosy4vaeTcs
B CEKYLLLe NAIOCKOCTM M YTO pacrofiOXeHO 3a Hell.

Ha pwnc.3.6 nokasaH npouecc MonyvyeHUs U300paxXeHUd npegMeTa Ha
FOPU3OHTA/IbHOA M (PPOHTA/IbHOM  MNIOCKOCTAX  MPOEKUMA.  M306paxeHMe,
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Mosly4eHHOe Ha (PPOHTa/IbHOM MIOCKOCTU NPOEKLMIA, SBNAETCSA Pa3pe3oM AeTan.
OHO nonyyaeTca MNyTEM CeYEHWS [eTain  NJIOCKOCTbIO,  NapafieNlbHO
()pOHTaNIbHOM M/IOCKOCTU MPOEKUMA. ITa MNOCKOCTb Ha3blBaeTCA CEKYLLEN
MIOCKOCTbO. Ha npuBef&HHOM PUCYHKE CeKyllas MAOCKOCTb MPOXOAMT 4epes
OCb CMMMETPUWU feTanvm W AennT eé Ha fABe 4YacTu. Ta yaCTb [eTanu, KoTopas
OCTaéTcs nepes, CeKyLeld NI0CKOCTbHO MbIC/IEHHO OTOPAChIBAETCS, OCTABLLAACH Xe
yacTb MpPOeUMpyeTca Ha (YPOHTa/IbHYI0 MIOCKOCTb MNPOEeKUMin. TMonyyeHHoe
N300paKeHNe ABNAETCA pas3pe3om feTanm. Kak BMAHO M3 PUCYHKA, Ha paspese
MOKa3aHbl T€ YacTu AeTann, KOTOpble MOoMasv Ha CeKyLlyt MIOCKOCTb U Te,
KOTOpble OCTanach 3a Heil. YacTb 1306paXkeHUs, KOTOpas MonafaeT Ha CEKYLLYH
MNOCKOCTb, LUTPUXYETCA.

Puc.3.6

B 3aBMCMMOCTM OT YMCNa CEKYLLMX NIOCKOCTeli paspesbl 6bIBalOT MNPOCTble
M CNO>KHbIE.

Pa3pes, NOMyYeHHbIN B pe3ynbTaTe MbICIEHHOTO pacceyeHus AeTann OfHOMA
CeKyLLeld MN0CKOCTbIO, Ha3bIBAETCA NPOCT bIM Pa3pe3omM.

B 3aBMCMMOCTM OT TOMIOXEHMS CeKylleld NMOCKOCTU  OTHOCUTENbHO
MAOCKOCTEA NPOeKUuiA,  NpocTble pa3pesbl [ensaTcs Ha (DPOHTaNbHbIE,
NPochUIbHbIE 1 TOPU3OHT A/IbHbIE.

®poHTanbHbI paspe3 — 3T0 M300paxKeHWe, MOMyYeHHOe B pe3y/nbTaTe
MbIC/IlEHHOFO ~ pacceyeHusi [eTanM CeKylleidi NNOCKOCTbiO,  MapansienbHoi
(DPOHTANbHON NNOCKOCTU NPOEKUWiA, W cocTosiliee M3 (DUrypbl CeYeHMs |
M306PKEHNS YaCcTLN AeTau, PACTONIOXEHHOW 3a CEKYLLIEI NNOCKOCTbHO.

R
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Ha puc.3.7 nokasaHo MOCTpOeHVe (DPOHTa/IbHOrO paspesa feTain. [eTasb
MbIC/IEHHO pacceKkaloT CeKYLLEei MNOCKOCTbi, napansieflbHo (POHTa/IbHOM
NIOCKOCTN MPOEKUMA. PUrypy CeYeHUs M TO, YTO PAacrosioKEHO 3a CEKYLLEN
NIOCKOCTbLHO, MPOEUMPYOT Ha NAOCKOCTb F, Nonyyas n3obpaxeHme PPoHTaNbHOIo
paspesa.

MpodnbHbIA pa3pe3 — 3T0  M300paKeHWe, MOlyYeHHOe B pe3yfbTaTe
MbICIEHHOFO  pacCeYeHnsi [eTann  CeKyllleid MNAOCKOCTbH,  Mapan/ienbHoM
NPOMUNBLHOM  MNOCKOCTU MNPOEKUWA, M CcOCTosee M3 (Urypbl CeYeHUs U
N306paXKeHNs YacTK JeTanun, pacrnooXeHHOM 3a CeKyLLE MNOCKOCTbHO.

Ha punc.3.8 nokasaHO MOCTPOeHMe MpouIbLHOro paspesa Aetann. Odetanib
MbICIEHHO paccekaem CeKYLLEen MNOCKOCTbI, NapannefibHo NpoguILHON
MNOCKOCTN MPOEKUMA. DPUrypy CeyeHMst M TO, YTO PacrofiOXEHO 3a CeKyLLel
MNOCKOCTbH, NPOELMPYIOT Ha MNOCKOCTb P, nonyyas n3obpaxeHne npopuibHOro
paspesa.

. \ ﬁ
T

Puc. 3.8

COpM3OHT @/IbHbIN  pa3pe3 — 3T0  M300paKeHNe, NONYYEeHHOE B pe3yfbTare
MbIC/IEHHOTO ~ pacceyeHusi [eTa/ih  CeKyLeln NAOCKOCTbi,  MapansiefibHOM
FOPM30HTaNbHO  NIOCKOCTU MPOEKUMIA, U COCTOSLLEE M3 (PUIYPbl CEYEHUS U
N300paXKEHNS YaCTW AeTa/n, PacnoNOXXEHHOM 3a CEKYLLEN MIOCKOCTbHO.

Ha pwrc.3.9 nokasaHo NOCTPOeHVEe roOpU30OHTa/IbHOrO paspesa fetanun. Jetanb
MbIC/IEHHO pacCeKaeM CEeKYLLE MMIOCKOCTbIO, Mapan/ieflbHON ropu30HTa/IbHOM
MNOCKOCTU MPOEKUNiA. PUrypy CeyeHMs M TO, YTO PaCno/IOXEHO 3a CeKyllel
MNOCKOCTbIO, MPOEeUMpyroT Ha nnockoctb H, nonyyasd un3obpaxeHune
FOpPV30HTa/IbHOIO paspesa.

CornacHo TpeboBaHMAM CTaHAapTa [rOPU30HTasIbHblE, (DPOHTa/IbHbIE U
Npo(u/ibHbIE  pa3pesbl Ha YepTeXxax pasMeliardT C  COOTBETCTBYHOLMMY
OCHOBHbIMW BMAaMu. Ha OfHOM 4YepTexke MOryT OblTb HECKO/IbKO pa3pes3oB. VX
KOMIMYECTBO [O/MKHO ObITb MUHMMASIbHBIM, W B TO XXe BPems [OCTaTOYHbIM /1S
MOHATMS N UTEHNA YepTexa.

O603Ha4eHne pa3pesos

Mpwn I/|306pa)K6HI/II/I pa3pe3oB HYXHO MPUHNUMaTb BO BHUMaHWE HEKOTOPbIE
Tpe6OBaHl/IFI, yCTaHaBMBaeMble CTaHAapPTOM. EC/v ceKyLlas NI0CKOCTb COBMNajaeT
C NNOCKOCTbHO  CMMMETPUN [AETAIN W |/|306pa>KeH|/|e pa3pe3a HaxoAunTCA B
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HeNnocpeacTBEHHON MNPOEKUMOHHOW CBA3M C COOTBETCTBYHOLLMM BWAOM, TO
CeKyLLas NjocKoCTb He 0603HayaeTcs M pas3pe3 MokasblBaeTcsa 6e3 Kakoin-mbo
3anucu (puc. 3.6 — 3.9). B npoTBHOM C/lydae He06X0AMMO YKa3bIBaTb MOSIOXKEHWE
CEKYLLIe NIOCKOCTM Ha 4epTexxe. MonoxkeHne cekyLlel MnaocKoCT yKasblBaeTcs
Ha YepTexe NIMHWEN cevyeHUs. NS NMHUN CeYeHUs MPUMEHSETCA PasOMKHYTas
NAHMA. HayvanbHbIA MU KOHEYHbI LITPUXU He [AO/MKHbI MepecekaTb KOHTYP
COOTBETCTBYIOLLEr0 M300paKeHNs. TOMWMHA LUTPUXOBLIX NMHMIA B 1,5 pasa
60/blle TONLMHBI OCHOBHOW CM/OLIHOWA NNMHMW. Ha HayalbHOM U KOHEYHOM
lITpUXax CcnegyetT CTaBUTb CTPENKM, YKasblBaloLMe HarnpasieHue B3rnaga.
CTpenkm [O/MKHblI HAHOCUTLCA Ha PacCTOAHMM 2...3 MM OT KOHUa wTtpuxa. Y
Hayasla Uy KOHUA JMHUM CeYeHUs CTaBAT OfHY M Ty >Ke MPOMUCHYHO OYKBY.
ByKBbl HaHOCATCA OKO0/I0 CTpenokK (pwuc.3.10). Pa3pe3 A0/mMKeH ObiTb OTMEYeH
HaZNMCbio NO TUNY « A-A»,

Puc.3.9
Ha puc.3.11 nokaszaHbl pa3pe3bl  HecUMMeTpuyHon paetann. Cekyuime
(hpoHTa/IbHas 1 NPogMIbHAA NIOCKOCTN 0603HaYeHbI COOTBETCTBEHHO A-A 1 B-B
N Ha N306paXKeHNAX pa3pe3oB CAefaHbl COOTBETCTBYHOLLME 3aMnCH.
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Punc.3.11

HaknoHHbI pa3pes
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Ecnm cekywas nj0OCKOCTb COCTaBNsieT C TOPU3OHTa/IbHOM NIOCKOCTbIO
NPOEKUMIA Yron, OT/IMYHBLIA OT MPSAMOro yrna, TO TaKoW pa3pe3 HasblBaeTCH
HaK/TIOHHbIM pa3pe3oMm.

Ha puc.3.12 nokasaH npumMep BbINO/IHEHUA HAK/IOHHOIO paspesa  AeTan.
Pa3pes npomusBoguTcA nNo naockoctn  A-A.  CTpenkamm  NoKasbiBaeTcs
HanpaBneHne B3rnsga Habnwogatens M 0603HaYaeTCAa MPONUCHBLIMK  BGyKBaMW.
Pa3pe3 npoeumpyeTcs Ha MIOCKOCTb, Mapaifie/lbHy0 CeKyLLein MaockocTu, a
3aTem COBMELLLAeTCA C ()POHTa/IbHOM NIOCKOCTHHO NMPOEKLINIA.

A-A

TTOREPHVTO

L 1T

© )

Punc.3.12

Mo cTaHAapTy LONyCKaeTCs NOBEPHYTb HAK/IOHHbIN paspes, Ceas npu 3ToM
Hag, n306paxkeHreM 3anncb «A-A NOBEPHYTO.

MecTHbIi1 pa3pes

Pa3pes, Cnyxalluii 15 BbISCHEHWS! YCTPOICTBA NPeAMETa NNLLbL B OTAENbHOM,
OrpaHWYeHHOM MeCTe, Ha3bIBaeTCst MECT HbIM.
MeCTHbIN pa3pe3 BblenseTcs Ha BWe CM/OLLUHON BOMHUCTON NUHMER. OTa
NINHWUM He A0/MKHbI COBNaAaTh C KAKUMM-INMGO0 APYTMU IMHUSIMU N306paXKEHMS.
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Puc.3.13
Ha puc.3.13 nokasaH npumMep BbINOMHEHWS MECTHbIX pa3pe3oB. B getanu
MMEKTCS iBa OTBEPCTUSA: OAHO FNyX0€e, PacrofioXXeHHOEe Ha OfHOM KOHLE AeTann,
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1 CKBO3HOE. [103TOMY AaBaTh MOMHbIA pa3pe3 AeTann B JaHHOM Cyyae He UMeeT
cMbicfia. MeCTHbI paspe3 AaéT MonHoe MpefcTaBleHMe O pasMepax M opme
OTBEPCTYS.

CoefMHeHMe YacTW BUAA AeTann C YacThbio pa3pe3a

[ns 60nee NOMHOM MH(OPMALIMM O HAPY>KHbIX U BHYTPEHHUX (hopmax aeTanu
NMPOM3BOAAT COeAMHEHNe YacTh BMAa [eTaM C YacTblo paspesa. Ecnu petanb
SABNSIETCA CUMMETPUYHOW MO KAaKOW-TO OCK, TO Ha pa3pese Mo 3TOW OCU MOXKHO
COeIMHATL MOMIOBMHY BMAa W MOJSIOBMHY pa3pesa, pasfenss ux LUTPUXMYHKTUPON
TOHKOW NINHUEN, ABNSAIOLLENACS OCbHO CUMMETPUMN.

[na 6onee NOfHOM MHMOPMaUUK O
HapPYXXHbIX U BHYTPEHHMX  (hopmax M
[eTanv NPOW3BOAAT COeMHEHME YacTu
BUAa AeTanM C 4YacTbio paspesa. Ecnu
[eTanb  ABMSETCA CUMMETPUYHON MO
KaKOl-TO OCK, TO Ha pa3pe3e Mo 3TOW
OCU MOXXHO COeAVHSTb NOMOBUHY BMAA 4
M NONOBUHY pas3pe3a, pasgenss ux
LUTPUXNYHKTUPOA  TOHKOW  NINHWER,
ABNAIOLWEACA OCbl0 CUMMETPUN. YacTb
paspe3a 00bIYHO pacnonaratoT cripasa - -
OT OCW CUMMETPUW, pasdenstoLLeit
yacTb BMAa C YacTblO pas3pesa, W
CHM3y OT OCU cUMMETpUN. JlnHuK @
HEBMAMMOTO KOHTYpa Ha COeAMHSAEMbIX
yacTsiX BuAa W paspe3a O0ObIYHO He Puc.3.14
MOKa3bIBaOTCA.

Ecnn petanb ABNSETCS HECMMMETPUYHON, TO Ha BWUAE CMEPean MOXHO
COEIMHUTb YaCTb [/1aBHOIO BWAa [eTalM C YacTblo (PpPOHTa/IbHOrO paspesa. B
3TOM C/ly4yae OHW OTAenatTCAa Apyr OT Apyra Ch/OWHOW TOHKOW BOMHUCTOM
nnHuen (punc.3.14).

Cno>KHble paspesbl

Pa3pe3, MNONyYeHHbIA B pe3ynbTaTe MbIC/IEHHONO pacceyeHns aeTanu
HECKO/IbKUMU  CeKYLLMMM MIOCKOCTAMM,  Has3blBaeTCA CO>XKHbIM pa3pe3om.
CnoxHble pa3pesbl 6bIBatOT CTYMNeHYaTble Y IOMaHHbIe.

CTyneHYaT bIM Ha3bIBAETCS C/IOXKHbIN pa3pes, 06pa3oBaHHbIN ABYMSA 1 60/ee
CeKyLMMI napanfieibHbIMU MaockocTAMU. CTyneH4YaTble paspesbl MOryT ObITb
(PPOH T a/IbHBIMU, NPOGIUIBHBIMU Y TOPU3OH T a/TbHBIMU.

Ha puc.3.15 n306paxkeH CTyneHYaTblii pa3pe3 AeTasn, NOJSYYEHHbIA TPeMs
()pOHTa/IbHbIMK MapasineNbHbIMK CEKYLLUMMU MNIOCKOCTAMKW.  Ha 4JepTexke Bce
N306paXKeHns, MOSlyYeHHbIE HA CEKYLUMX MJIOCKOCTAX, COBMELLAOTCA B OfHY
(hpOHTa/IbHYHO NIOCKOCTb W 1M306paXkatoTCA Kak MPOCTOn (hpOHTasbHbIN paspes.
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JlomaHbIM pa3pe3oM Ha3blBaeTCs C/IOXKHbIN pa3pes, 06pa3oBaHHbIA ABYMSA U
bofee  nepecekaroWMMUCA MIOCKOCTAMKU. [Ipu NOMaHbIX paspesax Cekyluue
M/IOCKOCTM YCNOBHO BpallaloT [0 COBMELLEHUA B OAHY MIOCKOCTb, MPU 3TOM
Hanpas/ieHe NOBOPOTa MOXET He COBMafaTb C Hanpas/eHeM B3rnsja.

Ha pucyHke 3.16 noOKa3aH J/lOMaHbll paspe3 pgetanm [BYyMA
nepecekaroLLMMmCA NI0CKOCTAMMU.
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Punc.3.15 Punc.3.16
CeueHuns

Hapsgy ¢ Bugamm 1 paspe3amMyd  MpU BbINOHEHUN  YEPTEXHO-
KOHCTPYKTOPCKNX paboT 415 60/1ee NOHOro NpeAcTaB/ieHns 0 KOHCTPYKTOPCKUX
OCOGEHHOCTAX U34eNNS LUMPOKO NCNOMb3YIOT CeYeHMS.

CeueHume - 3T0 M306paKeHMe QUrypbl, MOAyYatoLWEncs npu MbICIEHHOM
pacceyeHUn npeameTa OfHOM WM HECKONbKMMW MNOCKOCTAMW. Ha ceyeHun, B
OT/IMYMe OT paspesa, MOKasblBaeTCs TOMbKO TO, YTO NOMyYaeTCs HEMOCPeACTBEHHO
B CEKYLLIEW NIOCKOCTH.

Ha pwc.3.17 nokasaHa pfeTanb, KOTOpas  pas3pe3aeTcs  CeKyLlel
FOPM30HTaIbHO NMIOCKOCTbIO A.

Puc. 3. 17
Ha puc.3.18 nokasaHbl paspe3 u ceyeHue 3Toil getann. Kak BUAHO U
PUCYHKa, Ha pa3pese KpOMe 4YacTh M306paxeHus, NMonaBLUEei Ha CeKyLLYHO
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MMI0CKOCTb, NOKa3aHa M Ta YacTb AeTasv, KOTOpas PacrosoXeHa HUXKe 3Toi
MM0CKOCTKN. B ceueHmnm xe nokasaHa TO/bKO Ta YacTb, KOTOpasi NonagaeT Ha
CEKYLLLYH NIOCKOCTb.
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Paspes CeueHne

Punc.3.18

CeyeHunsi, He BXOAsWMe B COCTaB paspes3a, ObIBAIOT BbIHECEHHblE U
Ha/IO>KEHHbIE. BbIHECEHHbIE CeYeHUsT ABNATCA MPeLnOYTUTENIbHbIMK, NOTOMY
YTO WX MOXHO pacnonaratb B Pa3NUYHbIX MecTax u4epTexxa. Ha uepTexe
BbIHECEHHbIE CEUYEHMSI N306paXKAOTCA CMJIOLLUHOWN TONICTON NMHUEN.

Hano>keHHbIM  CeYyeHMeM  HasblBaeTCqd  TaKOe  CeyeHue,  KOTOpoe
MOKa3blBaeTCA HernocpeACTBEHHO Ha MPOeKuuMn deTann. HanoXKeHHoe ceveHue
N306paXkatoTCA CMJIOLLHOM TOHKOW NMHMEN. Tpu 3TOM KOHTYP M306pakeHUs Ha
MeCTe Pacno/OXeHUS HaSIOXKEHHOI0 CEYEHNS He MPepbIBaeTCs.

Ha punc.3.19 n 3.20 npuBeAeHbl NPUMEPbI BbIHECEHHLIX U HAJTOXKEHHbIX
ceyeHnin. OCb CUMMETPUM HANIOXKEHHOIO W/IN BbIHECEHHOIO CEYEHMUS YKa3blBatOT
LUTPUXNYHKTUPHOW TOHKOW NHMER 6e3 0603HaueHns ByKBamMu W CTpesikamn U
NMHWNIO CeveHns He NpoBoaAT (puc. 3.19).

CeyecHHe
BBIHECEHHOE CeueHne HaJIOKEeHHOE
3 LS r S d
) )
( 1 (’

Puc. 3.19
[N HECUMMETPUYHBIX CeYeHWI, PaCNONOXEHHbIX B Pa3pbiBe Y HAIOXKEHHbIX
CEeYEHUI IMHUIO CeYeHNs NPOBOAAT CO CTPe/Kamu CO CTOPOHbI Habnojartens, Ho
He AatoT 6YKBeHHOro 0603HaveHms (puc. 3.20,0).
[na n306paXkeHNs BbIHECEHHOTO CEYEHMUS NMPUMEHSAIOT PA3OMKHYTYHO IMHUIO
C yKasaHVeM CTpesikamMmy Hanpas/eHWs B3rnsga M 0603Ha4yaroT eé 04MHaKOBbIMM

MPOMNMCHLIMK GYKBaMu € YepToii BHM3Y, Hanpumep A-A (puc. 3.20,).
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Puc. 3.20

YCnoBHble 0603HAYEHUSI MAT epPUAsioB B CEUEHUSIX 1 paspesax

Mpn n300padKeHNN pa3pe3oB M CeYeHWMI Te 4YacTu [eTasieid, KoTopble
HenocpeACTBEHHO COMpPUKacatoTCA C CEKYLLUEW MMOCKOCTbIO, LUTPUXYLOTCS. Bug
LUTPUXOBKM 3aBUCUT OT Martepuana usgenva. Hanpumep, ecnnm  [eTanb
MeTa/I/InyecKast, TO LUTPUXOBKA HAHOCUTCA B BUAE TOHKUX MapasinebHbIX JIMHAN
nog yrnom 45° K OCHOBHOW Haanucu No HanpaefeHW0 BIEBO WK BnpaBo. Ha
OAHOW [AeTann BCE IMHUWN LUTPUXOBOK [LO/HKHbI UMETb OVMHAKOBOE HarpaB/ieHNe.
PaccTofHMe Mexay /NMHUAMU LUTPUXOBOK 3aBMCUMT OT MacluTaba ueprexa u
NPUHMMaEeTCa B npegdenax 2...10 MM. Ha MafieHbKKX vepTexxax [omnycKaeTca bpartb
paccToaHue MeXay NUHMAMK LWTpuxoBoK 1,5 mm. Ha puc.3.21 npuseaeHsl
YCNOBHbIe 0603HAYEHNS HEKOTOPbIX MaTeprasios.

|# 5 75"

I

."/,
Meraun  Hemerauwumdeckude pepecHiia Crewio Aunkocrn
MaTepHAILTEL
Puc.3.21

Ecnn AMHUM LITPUXOBKM COBNAZAKOT MO HaMpaB/fEHWUIO C NIMHUAMM KOHTYpa
WA OCEBLIMW IMHWUAMM, TO BMECTO 45° Ansi HaKNOHa NMHWIA LUTPUXOBKN cneayet
6patb yrnbl 30° nnm 60° (puc. 3.22, a, 6).

-1

Puc. 3.22
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LLITPMXOBKA CMEXHbIX CeuYyeHW [BYX JeTasell [O/MKHA HaHOCUTLCA B
MPOTUBOMO/IOXHbIX HarNpaBNeHUsX, T.e. 419 OAHOIO CEYeHUs BEBO, a A1 ApYroro
BMpaBo. Mpn LWTPMXOBKe NapanfieNibHbIMKU INHUAMU ABYX, TPEX 1 Gonee geTaneit
crnefyeT U3MeHSATb PacCTOAHME MEXAY JIMHUAMM LUTPUXOBKM.

Ecnn wnpmHa ceyeHns MeHbLLUE WM paBHA 2 MM, TO LUTPUXOBKY HaHOCAT B
BUZE CN/IOLLHOM TONCTON NnHMKM  (puc. 3.22, B).
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[MnaBa IV
AKCOHOMETPNYECKOE NMPOELMPOBAHNE
Buabl aKCOHOMETPUYECKUX MNPOEKLINIA

HauyepyeHHble METOAOM MPAMOYIr0/IbHOrO MPOoeLnpoBaHna NPoeKLUMn AeTanu
XOTA W [alT uHpopmaumMio O eé qopme M pasmepax, HO OHW He JaroT
MPOCTPaHCTBEHHOI O MPeACTaB/ieHns O AeTanun. Jna Toro, 4tobbl NonyyunTb 6onee
MoSIHOe NpeAcTaB/ieHVe O AeTav, BO3HMKaeT Heob6XOoAMMOCTb MOCTPOeHMs eé
Harns4HoOro, nNPOCTPAHCTBEHHOTO M300paXKeHWA.  Takad Mpoekuus LeTam
Ha3blBaeTCA aKCOHOMET PUYECKOM MPOEKLMEN NN NPOCTO aKCOHOMET PUENA.

CnoBo aKCOHOMETPUA COCTOUT M3 ABYX CNOB axon(akco) — ocb U metreo —
N3MepsAo, U B MNEpPeBOfe C T[PEYECKOro O03HayaeT  M3MepsAld N0 OCAM.
AKCOHOMETpMYECKast  MPOEKUMs, MNpU  KOTOPOWM  Mpoeuupyrolme  nyyu
neprneHAVKYSPHbI MIOCKOCTAM MPOEKUMIA, HasblBaeTCst NPSMOYrofibHoOW. Ecnu
NPoeLMpyroLLMe Nlyyn HaK/MOHeHbl K  M/IOCKOCTAM  MPOEKUMiA,  MPOoeKLms
Ha3bIBAETCA KOCOYrOIbHOMN.

[MpAMOYyronbHble  KoOpAWHaTHble  OCKM  MNpU  MPOeunpoBaHUM  Ha
aKCOHOMETPUYECKME MPOEKL MM UCKaKatoTCA. KOahPULIMEHTbI NCKXXEHNA MO OCAM
X, Y nu Z 0603Ha4ya0TCA KX, Ky n Kz. B 3aBUCMMOCTU OT 3HaYyeHus
KO3(h(puLIMEHTA UCKAXKEHUA MO OCAM aKCOHOMETPUYECKME MPOEKUMU [endTcd Ha
cnefyroLime TUnbI:

1.M130MeTpunyeckasa npoekumsa. CnoBo M30MeTpPUSA 03HaYaeT OAMHAKOBbLIE.
[Mpn n3oMeTpmmM KO3Ih(ULMEHTBI UCKaXKEHNSA MO BCEM OCAM OAMHAKOBbIE, T. €. KX =
Ky= Kz =1.

2.0nmeTpunyeckaa npoekumsa.  OMMeTpua — O03HayaeT OAMHaKOBOCTb
pasmMepoB Mo ABYM aKCOHOMeTpUYecKnum ocam. MNpu gumeTpum asa KospduumeHTa
NCKaXXeHNS paBHbl, @ TPETUIA OT/IMYHBIN, T.e. Kx = Ky # Kz; Kx =Kz # Ky; Ky
=Kz # KX.

3. TpumeTpunyeckasa npekuma. TpuMeTpusa — 03HaYaeT, 4YTo pa3mepsbl Mo BCEM
TPEM OCAM pas/inyHbl. 103TOMY M KOIPPULMEHTBI NCKAKEHNA MO OCAM Pas/INyHbI,
T.e. Kx # Ky # Kz.

N3omeTpus, AUMETpUA W TPUMETPUA MOTYT ObiTb MPAMOYrO/IbHbIMK 1
KOCOYTO/IbHbIMW.  Ha npakTuke OCOGEHHO LUMPOKO WCMO/b3YHTCA Takue BUAbI
aKCOHOMETPUYECKUX MPOEKUMA, KakK MpAMOYrosibHas W30MeTpuyeckas 7
KOCOYrosibHad  (PPOHTa/IbHad  AMMETPUYEcKasd  MPOeKLUN. Boibop BuAa
aKCOHOMETPUYECKOW MPOEKUMN 3aBUCUT OT (DOPMbl [eTann, CTerneHW /erkoctu
MOCTPOEHNA aKCOHOMETPMYECKOW MNPOEKUMM U OT  AOCTYMHOCTM MOSYyYEHHOro
N300paKEHNS.

OCHOBHble NapaMeTpbl aKCOHOMETPUYECKNX NPOEKLWIA
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OCHOBHbIMM  MapameTpamy,  XapaKTepusyrLlWwMMN  aKCOHOMETPUYECKUe
NPOeKUUN,  ABMSAKOTCA HanpaB/eHUs aKCOHOMETPUYECKUX OCeN U KOIW(ULUEHT
NCKaXKEHNA MO OCAM.

B KocoyronbHoi (hpoHTaSIbHOW AMMETPUYECKOM NPOEKUMM OCb X SBNSIETCA
rOPU30HTa/IbHOI OCbtO, OCb Z — BEPTMKA/IbHOM OCbO, & 0Cb Y UMEET Yrosl Hak/oHa
45°, Koath(pmumeHTbl UCKaxKeHWs no ocam  cregyrowme: Kx = Kz = 1, Ky =0,5
(puc.4.1). 3TO 0O3HA4aeT, YTO NPV MOCTPOEHUM aKCOHOMETPUYECKOM MPOEKLUN
LeTann pasmepbl BAONb OCU Y HEOOXOAMMO YMeHbLUATb B ABa pasa.

[N NOCTPOeHWs YepTexka AeTasiv NMpU Takoil aKCOHOMETPUYECKOW MPOEKLUn
y06HO M0/b30BaTbCA TPEYrO/bHbIMU NIMHENKaMK € yrnamm 45°, 45° 1 90°,

Mpy  NPSAMOYrONbHOW  WU30METPUYECKOWM  MPOEKUMM YIbl MeXAy OCAMU
NpoeKkum pasHbl 120°, koapuumeHTbl ncKkaxkeHns Kx = Ky = Kz = 0,82. [An4
ynpoLyeHns npovecca MOCTPOEHUA aKCOHOMETPUYECKOW NPOoeKLmm
focyfapCTBEHHbIM  CTaHAAPTOM  Mpef/iaraeTcs KO3(h(PMLMEHTbI  UCKaXKEeHUs
npuHUMaTL paBHbIM 1 (puc.4.1).

£
Z 1:1
1:1 o =,
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1:1
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12 x 120° 1:1 v

Puc.4.1
[MocTpoeHe aKCOHOMETPUYECKMX NPOEKLMIA MNOCKUX Uryp

OCHOBY BCEX TeOMETPUYECKMX 31EMEHTOB  COCTaBNAKOT MIOCKME (DUrypbl
Pa3MYHOM KOH(Urypaumm (MHOIOYrosfibHUKW, OKPYXXHOCTUM K ap.). durypa, y
KOTOPOM BCE TOYKU MpPUHALNEXaT OAHOM M/IOCKOCTW, Ha3blBaeTCs M/I0CKOM
churypoia.

[na NocTpoeHNs aKCOHOMETPUYECKON NPOeKLMn 060 feTann Heo6XoanMo
YMeTb CTPOUTb aKCOHOMETPUYECKME NPOEKLUMM NNOCKMX (uryp. PaccmMoTpum, Kak
CTPOSATCA aKCOHOMETPMYECKME MPOEKLUMM HEKOTOPBIX NIOCKMX (hUryp.

npﬂMoerﬂbHaﬂ N30MET PNYHECKaA NpPoekuns
B I'IpFlMoerI'IbHO|7| I/I3OMeTpI/I‘-IeCKOI7I npoekunn npamble, nexawpne Ha
aKcoHomMeTpuyeckmx ocax X, Y uU Z W napainenbHble 3TUM OCAM YepTATCA B

NCTUHHYIO BennumMHy. OCHOBbIBasiCb Ha 3TO NPaBW/IO, PacCMOTPUM MOCTPOEHMe
MPSMOYTO/ibHbIX  M30METPUYECKUX MPOEKUMA MNOCKUX (Uryp, nexawmx Ha
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MMI0CKOCTSX MPoeKuuid. Mnockue urypbl UMEKT [Ba M3MEPEHUs U MO3TOMY KX
aKCOHOMETPUYECKIME NPOEKLMM CTPOSTCS OTHOCUTENBHO [IBYX OCEVA.

MocTpoeHMe N30METPUYECKON NPOEKLUN MPSIMOYTO/NbHMKA

Ha puc.4.2 nokasaHO  MOCTPOEHME  M3OMETPUYECKON  NPOeKUMM
MPAMOYIO/IbHUKA,  CTOPOHbl  KOTOPOro  napajifieflbHbl  OCAM  MPOEKLMIA.
[MocnegoBaTelbHOCTL MOCTPOEHUSA CNneayloLLee:

1.Ha nnockoctn XOZ nokasbiBaeM OAHY W3 BeplUMH NPAMOYTro/IbHUKa,
Hanpumep, Touky C. 13 3T0i TOYKM NPOBOAMM NpsAMble, NapanesibHblie ocsim X u
Z.

2.Ha npsamoit, napannensHoi ocu X, BeBO OT TOUKM C OTK/IaAblBaeM OTPe30K
N, paBHbIN ANVHE NPAMOYTO/IbHUKA, W 0TMeYaem TouKy D.

3.Ha npsamoii, napannensHoin ocu Z, BBepX 0T TOUKN C OTKNafblBaeM OTPE30K
M, PaBHbIl BbICOTE MPSMOYrO/bHMKA, M OTMeYaeM TOUKy B.

4.3 Toukn B napannensHo ocn X, W M3 Toukn D napannenbHo ocn Z
NPOBOANM NPAMbIE U HAXOAMM TOUKY UX NepecevyeHnsa — TOUKy A.

|
¥

Puc.4.2

MonyyeHHas gurypa sBnseTcs N30METPUYECKOM NPOEKLMEN NPSMOYIO/bHMKA
BO (DPOHTa/IbHO MJIOCKOCTM NPOEKUMIA. AHaNOrMUYHO CTPOATCA U30METPUYECKME
MPOEKUMN MPAMOYTO/IbHUKA B TOPU3OHTAIbHOM WM NPOYUILHON MAOCKOCTAX
NPOEKUMA. Y  rOpU30HTa/IbHOM M30METPUYECKOM  NPOEKUUN  CTOPOHbI
MPAMOYro/ibHMKa NapanenbHbl ocam X 1 Y, a 'y NpouibHOW M30MEeTPUYECKOA
npoekuum —ocam Y n Z.

MocTpoeHUe N30MET PUYECKOIN MPOEKLMM NPaBU/IbHOTO LLIECT UYTro/ibHUKa
Ha puc.4.3 wn306paxkeH NpaBW/bHbIA LIECTUYIONbHUK, BrUCAHHBLIA B

OKPY>XXHOCTb  paguycoMm r. [loCTpouM  M30OMETPUYECKME TMPOEKLMU  3TOrO
LLeCTMYTo/IbHMKa. 19 3TOro NPoBoAUM akKCOHOMeTpuyeckue ocn X, Y u Z.
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PaccMoTpuM nocnefoBaTe/lbHOCTL NOCTPOeHNS nniockoctn XOZ .

1. Ha nnockoctn XOZ oTMedaeM LEHTP LLIECTUYTO/IbHUKA —TOUKY O:1. U3
3TON TOYKM NPOBOAMM MNPsiMble, NapannesbHble 0ciM X U Z.

2. Ha npsmoi, napannensHoin ocu X oT Touykn O1 BNeBO M BMpaBo
OTK/MaAblBaeM OTPE3KM, paBHble MO BeMYMHE paguycy r. KpaiHue TOYKM 3TUX
NPAMbIX ABNAKOTCA BepLUMHaMK 1 1 4 1ecTUyronbHUKa.

3. Ha npsawvoii, napannensHoii ocn Z OT Toukm O BBEPX U BHU3
OTK/MaJblBaeM OTPe3KY, paBHble K. KpailHue TOYKM 3TUX MPAMbIX 0603Ha4nUM A
nB.

4. 3 Toyek A 1 B napannensHo ocu X OT/I0XKMM NpsAMble, paBHble MO
Be/iMumHe r/2. TonyyeHHble Toukn 2, 3, 5 1 6 O6yayT ocTa/ibHbIMM BEPLUMHAMM
LLIECTUYTO/IbHMKA.

Pnc.4.3
CoeavHMB nocneaoBaTeNlbHO 3TW TOYKW,  MONyyYaeM urypy, Kotopas
SBNAETCS  W30METPUYECKOW MNPOEKLMEN NpaBUIbHOTO  LUECTUYrONbHUKA  BO
(PpOHTaNbHOM nnockoctn. Tlo  3ToM XKe METOAMKE MOXHO MOCTPOUTb
M30METPUYECKME MPOEKLUMMN LIECTUYTONIbHUKA B TOPU3OHTA/IbHON M NPOMU/ILHON
NNOCKOCTAX NPOEKLNINA.

[MoCTpoeHME N30MET PUYECKOI MPOEKLIMN OKPY>KHOCT U

130MeTpUYeCKMMM MPOEKUMAMM  OKPYXKHOCTM Ha  MJIOCKOCTAX MPOEKLMiA
ABNAOTCA NMNCLI. Y 3/1MNca UMEKOTCA [iBE OCU, OfHa M3 KOTOPbIX Ha3blBAeTCH
00/bLLUOK OCblO 3Nnunca, a apyrasd - Manoi. Ipyu NOCTPOEHUU M30METPUYECKONA
aKCOHOMETPUN OKPY)XXHOCTW OCW 3M1/INNCA YePTATCS NEPreHANKYNAPHO ApYr APpYryY.
Mpy 3TOM ANMHBLI 60NbLLOK M Manol ocei paBHbl 1,22D n 0,71D (D - avametp
OKPY>XHOCTW).

Tak Kak NocTpoeHune 3Nnnca - NPoLecc CIOXKHBIA, ero 3aMeHsIoT Ha OBaul.

OBajl — 93TO 3aMKHyTasd reomeTpuyeckad (urypa, cocroswas Wus3
CONPSHKEHHBIX APYT C APYrOM YEeTbIPeEX CUMMETPUYHbIX AYT.
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[ns TOro, 4tobbl MOKas3aTb MOCTPOEHME aKCOHOMETPUYECKOW MpPOeKumm
oBana, 06epéTCA OKPY)KHOCTb, BMNUCaHHas B KBsagpar, CTOPOHbl KOTOPOro
napasiefibHbl NIOCKOCTAM MPOEKLMIA.

PaccMOTpMM  MOCTPOEHME  M30METPUYECKON  MPOEKUMM  OKPYXXHOCTM,
BMNMCaHHOW B KBaapaT B rOPU30HTa/IbHOM MIOCKOCTU Npoekumin (puc.4.4).

1.Bbi6rpaeM ToUuKy O1 1 U3 3TON TOUKM NPoBoAUM ocn X 1 Y. Ha 3Tux ocsix
OTKNaJblBaeM OTPE3KYU, PaBHble Pafnycy OKPY>KHOCTM, KOHLLbl KOTOPbIX 0603Ha4YaeM
A, B, C n D. /3 3TuX TOYeK NpoBoAMM MpsaMble, NapannencHble ocam X u Y. B
pesynbTare rnepeceyeHnss aTUX MpPsAMbIX Monydaetcd pom6. Toukm A, B, C n D
ABNIAKOTCA TOUKaMM COnpskeHus ayr oBana (puc. 4.4, a).

2.0603Ha4MM BepLluMHbI pomba Toukamy Oz m Os. [poBoamm 13 Toukn O:
ayry pagnycom R= O2A, a u3 Touku Os ayry pagunycom R= OsD. Monyyum gyru
AB 1 CD - 6onbluve gyru osana ( puc.4.4, 6).

3.CoegnHaem Touky Oz ¢ Toukamm A n B. lpamble O:A n OB
nepecekaroTcs ¢ 6OMbLLIOA AMaroHanbld pomba B Toukax Os 1 Os. 3TN TOUKM
ABNAKOTCA LeHTpaMu mManbiX ayr osana. Nposoaum u3 Toukm Os Ayry pagnycom
Ri= O:A, a m3 Toukm Os pyry pagunycom R1= OsB. 3T ayru nnasHoO
coeanHATCA ¢ 6onbuMMK gyramm osana (puc. 4.4,8).

03
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Puc.4.4

Takum  06pa3oM, MoflyyaeM O0Basl, KOTOPbIA  NPeACTaBNseT  Coboi
M30OMETPUYECKYHO MPOEKLMIO OKPYXKHOCTW B FOPU30OHTANIbHON MAOCKOCTU. STUM
XK€ METOAOM CTPOSTCS (DPOHTaNbHAsA U NPOMUIbHAS U30OMETPUUYECKME MPOEKLN
OKPYXXHOCTH.

KocoyronbHas poHTanbHast AuMeTpuyeckast npoekuus

B KOCOYronbHOM (POHTA/IbHON AMMETPUYECKOM  MPOEKUMM MPAMbIE,
Nexxallume Ha akCOHOMETPMYECKUX 0ocsaX X M Z W napainefbHble 3TUM OCsM,
YEPTATCA B UCTUHHYIO BENMYMHY, a MpsMble Nexalue unm napannenbHblie ocn Y
YepTATCA B [ABa pasa MeHbLUE UCTUHHOM BEIMYMHBI. [PUHMMas 3TO BO BHUMaHMe,
PacCMOTPUM NOCTPOEHME KOCOYTO/bHbIX PPOHTA/IbHBIX AVUMETPUYECKMX MPOEKLUIA
MAOCKNX (OUTYp, NeXallmx Ha NAI0CKOCTAX NPOEKLWIA.
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nOCTpOGHI/Ie CprHTaJ'IbHOI\/'I ,U,I/IMeTpl/I'«IeCKOI7I NpPoeKUnn NpPAMoyrosibHMKa

[MocTpoeHe aKCOHOMETPUYECKOW MPOEKUMU  MPAMOYTO/IbHUKA, CTOPOHbI
KOTOPOro napaiefibHbl KOOPAMHATHBIM OCAM,  Ha4YHEM C MOCTPOEHUS Ocel
KOCOYTrO/IbHOW (DPOHTA/IbHOW ANMETPUYECKOW npoekuun (puc.4.5).

®poHTaNIbHaA NIOCKOCTL MPOEKUMIA BKIOYAET B Cebs [Be KOOPAMHATHbIE
ocu X 1 Z. imes B BUAY, YTO MPY NOCTPOEHMIN KOCOYTO/IbHOM MPOEKLUMM NIOCKON
¢mrypbl, napannenbHo (POHTaIbHOW MMIOCKOCTU MPOEKUMIA, pa3Mepbl 3TOMN
(Urypbl He MeHSAKOTCS, MepPeHecém NPAMOYTO/IbHUK Ha (PPOHTASIbHYIO MI0CKOCTb
MPOEKUNA B WUCTUHHYKO BENNYUHY. TTONYyYUM (PPOHTASIbHYH AMMETPUYECKYIO
MPOEKLMIO NPAMOYIO/IbHUKA HA (DPOHTA/IbHYHO MI0CKOCTb NMPOEKLNIA.

Ecnm  MNpAMOYrofibHUK — pacnosfioXeH — MapalieflibHO  FOPU30HTa/IbHOM
MIOCKOCTU  MPOEKUM, TO  AMMETpUYeckas  (DPOHTa/IbHas npoeKkums
NPAMOYrO/IbHUKA Ha  TOPU30HTa/IbHYHO M/IOCKOCTb MNPOEKUWA CTpoMTCA B
cneflytoLeit nocneoBaTeNlbHOCTU:

1.Ha nnockoctn XOY o0TMeYaeM OfHY W3 BEPLUMH NPAMOYro/bHUKa,
Hanpumep BeplwrHy B. M3 3TO TOYKM NPOBOAMM MpsiMble, Napasiie/ibHble OCAM
XunY.

2.Ha npsmoii, napannenbHoil ocu X BNeBO OT TOYKM B 0OTKnagbiBaem
OTPEe30K, paBHbIA A/IMHE NPSMOYro/ibHMKa N. Mony4vaem BepLunHy A.

3.Ha npsvoi, napannenbHolr ocu Y B CTOPOHY MOMIOXMWUTENbHOMO
Hanpas/eHns 3TON OCU OT TOYKM B OTKNafblBaeM OTPe30K, PaBHbIA MOMOBUHE
LUMPWUHBLI NPAMOYTrofibHMKa m/2. MNonyyaem sepLumnHy C.

4.113 nonyyeHHbIX Todek A 1 C NpoBoguM NpsaMble, napannesbHble ocaM Y 1
X. Touyka nepeceyeHUsi 3aTUX MPAMbIX OyaeT BeplumMHOW D npsMOoyrosibHMKa
ABCD.

Takum  06pasom, [AUMMETPUYECKON MpoeKkuued  MpAMOYrofibHMKa  Ha
rOPU30HTa/IbHYHO M/IOCKOCTb MPoeKunii ABNAETCA napannenorpaMmm.
AHaNIOrMYyHo CTpOUM AVNMETPUYECKYHO (PpPOHTa/IbHYIO NpoeKuuio
MPAMOYTO/IbHUKA Ha NPOMUIbHYIO NMIOCKOCTb MPOEKLUNIA.
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Puc.4.5
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[MocTpoeHNe PPOH T AIbHON AMMET PUYECKOI NMPOEKLIMN OKPY>KHOCT U

Ha pwrc.4.6 nokasaHo NoCcTPOeHNe (POHTaNIbHbIX AUMETPUYECKUX NPOEKLUN
OKPY>XHOCTM, BNVUCaHHOW B KBagpar.

Puc.4.6

BHauyasie 4epTM OCW  KOCOYro/IbHOW  (DPOHTA/IbHOW  AUMETPUYECKOIA
npoekuun. Vimeem B BMAY, YTO eCNn Nockasa urypa napaniesibHa ()poHTaIbHOM
MNOCKOCTN MPOEKUMA, TO €€ AUMEeTpMYecKas MPOeKUMs Ha 3Ty MIOCKOCTb 6e3
Kakmx 160 M3MEHeHWn NOBTOpsieT camy urypy. To ecTb [AUMMeTpUYecKas
NPOEKLMA MNOCKON PUrypbl, NapansieNlbHO PPOHTa/IbHON MIOCKOCTU NPOEKLNN,
ecTb cama jurypa.

Ecnm nnockasa curypa napassnesibHa ropu3oHTaIbHOM MI0CKOCTU NPOEKUUH,
TO eé [MMETpMYecKas MpPOeKUMa Ha 3Ty MIOCKOCTb CTPOUTCA CefyroLmM
obpaszom:

1.CTponm  OMMETPUYECKYHD NPOeKUUKo  KBagpaTta. [locTpoeHue 3ToMn
MPOEKLUN NMPOBOAUTCA TaK Xe, Kak 1 411 NpAMOoyrofibHuKa. MNpoekuuent Keagpata
ABNIAETCA Napaienorpamm.

2.Haxoamm ueHTp napannienorpaMmma v 13 aToro LeHTpa napainesibHo ocam X
N'Y NPOBOAMM JIMHUN CUMMETPUN. 3TN NMHUN MEepPeceKkaroTcs CO CTOPOHaMM
napannenorpamma B Toukax M, N, K L. 3T TOUKN ABNAKOTCA TOUKaMWN KacaHWS
annunca c napaanenorpaMmmom.

3.4ns TOro, 4ToObl HANTK NMPOMEXYTOUHbIE TOYKW 3/1/IMNCA, BOCMO/b3YEMCH
MOCTPOEHHOW aKCOHOMETPMYECKOM NPOoeKumner Ha (POHTa/IbHOM MI0CKOCTY
npoekumi. denum otpe3ok O:M Ha YeTblpe paBHblE YacTU U N3 TOYEK [eNeHus
NMPOBOAMM MpsiMble, NapasiefibHble rOPU30HTa/IbHOM OCcKM CUMMETPUKN. OTMeYaem
TOUKW MepeceyeHnss 3TUX NPAMbIX C OKPY>XKHOCTbIO. TO eCTb Mnosiyvyaem Xopabl
OKPY>XHOCTW.

4. 0enmm 0Tpe3ok OiM Ha ropu30oHTa/lbHOM AMMETPUYECKON NpPoeKuun
KBaparta TOXe Ha YeTbIpe paBHble YacTu U U3 TOYEK [AeNeHNs NPOBOAUM NPAMbIE,
napannensbHble ocn KL. Ha 3TnX npamMbiX 0TKNablBaem OTPe3KW, paBHble A/IMHaM
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COOTBETCTBYHOLMX XOpA. KOHUbI 3TMX OTPe3KOB OyayT MNPOMEXYTOYHbIMY
TOYKaMK snsmnca.

5.CoefiMHsieM C MOMOLLbBIO fieKasia MocsefoBaTe/lbHO MOyYeHHbIe TOYUKW,
noslyqyaem aaauMnc.  JTOT  3NIUNC  ABASETCA  AMMETPUYECKOM  MpPOeKuuel
OKPY>XHOCTMW Ha rOPU30HTa/IbHYHO MIOCKOCTb NMPOEKLMIA.

STUM  >Xe MeTOAOM MOXHO MOOCTPUTb  AMMETPUYECKYHD  MPOEKLMIO
OKPY>XHOCTMW, BMWCAHHOW B KBagpaT, Ha MPO(MIbHYK MAOCKOCTb MNPOEKLUMNA.
OTMETUM, 4TO MOMyYeHHble 3INMNCLI MMEKT OAMHAKOBYHO qopmy. OHu
OT/INYAKOTCA NINLLL MO HaNpPaB/IEHNAM OCENA.

B kayecTBe npumepa NOCTPOEHNA aKCOHOMETPUYECKNX MPOEKUMIA NMOKaXKeM
N30METPUYECKYHO U LUMETPUYECKYIO MPOEKLUMM Kyba CO BMMCaHHbIMK B BOKOBbIE
rpaHy oKpy>XHoctamu (puc.4.7).

AKCOHOMETPUYECKME NPOEKUMNN AeTarnei

O6bIYHO aKCOHOMETPUSI CTPOUTCA MO 3afaHHbIM MPOEKUMsSM AeTanun. [
TOro, YTO6bl MOCTPOUTL AKCOHOMETPUYECKYHD NMPOEKLIMIO AETA/IN, HY)XXHO MOHATH
YepTEX, MO JaHHbIM MPOEKUMAM MbIC/IEHHO NPEACTaBUTb AeTasb, TO CTb HYXKHO
YMETb UMTaTb YEPTEX. DTO 3HAYMT, YTO HaAO MOMHOCTLH Pa3obpaTbCcs BO BCEX
HapyXXHbIX W BHYTPEHHMX (hopMmax AeTann, MpaBUIbHO AaTb HeobXoauMble
pa3pesbl U CeyeHns U T.4. AKCOHOMETpUYecKas MPOEKUMs [AO/MKHa ObiTb TaK
BblOpaHa Tak, YTOObl €& MOXKHO ObI/I0 IErKO NOCTPOUTD.

Ecnn pgetanb WMMeET CHOXHYK KOHA(Urypauuto, TO NPeanoyTUTENbHbIM
SBNSIETCA  BbIOOP  M3OMETPUYECKON  aKCOHOMETPMYECKO  MpoeKuun.  3TO
00BACHSETCA TEM, UTO NPY 3TOM METO/E NPOELMPOBaHMS pa3Mepbl BAO/b OCEN He
MEHSIKOTCS, YTO 06/1eryaeT NpoLecc NOCTPOEHMS.
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Puc.4.7
B psage cnyvaeB 6onee yAao6HbIM SBASETCSA MOCTPOEHME AUMETPUYECKONA
aKCOHOMETPUN AeTann. ITO, B MEPBYHD O4vepedb OTHOCUTCA K TeM [eTansim, B
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KOTOPbIX MMEETCH MHOXECTBO OTBEPCTWIA, PacrosfioXKeHHbIX napasnenbHO 0cu
fetann. B kayecTse nprvmMepa MOXHO NPUBECTU Takue LUMPOKO UCMO/b3yeMble B
TEXHWKe fdeTann, Kak qaHubl, Basbl, 3ybyaTble Koneca w Ap. Bbibop
AVMETPUYECKOW aKCOHOMETPUM 0OBACHSAETCA TeM, YTO OTNagaeT HeO6X0AMMOCTb B
MOCTPOEHMN 0BA/IOB U 3/NNMCOB. OKPY>XXHOCTU  MPOELMPYIOTCA B HaTypasibHYHO
Be/IMUNHY 6€3 N3MeHeHUs (DOPMbI.

Ha pnc.4.8 nokasaH 4epTéXx AeTann, MMeroLLlelr opmy npusambl. B getanu
NMeIoTCA [Ba NPAMOYrO/ibHbIX CKBO3HbIX U OA4HO IyX0e KBafpaTHOe OTBEPCTUS.
[leTasb CUMMETPUYHA OTHOCUTENbHO [ABYX B3aMMHO MeprneHAUKYNAPHBIX OCeN.
UepTéx petann faH ¢ paspe3amun. MOCTPOMM aKCOHOMETPUYECKYHO MPOEKLUIO
Takon getann. AHa/IM3 yepTexka MokasblBaeT, YTo 60nee YA0OHbIM U NPOCTbIM
ABNAETCA BbIOOP N30METPUYECKO aKCOHOMETPUN.

[MocnenoBaTelbHOCTb MOCTPOEHUSI aKCOHOMETPUYECKON MPOeKuMn [eTanm
nokasaH Ha puc.4.9.

1.CTpoum oCu nNpSMOYrofibHOM M30METPUYECKOM MNpoeKuuMn. 3aTeM Ha
nnockoctn  XOZ  yepTum (urypy, COOTBETCTBYIOLLYHO pa3pe3y Ha
nnockoctn ZOY 4epTum (YUrypy, COOTBETCTBYIOLLYHO pa3pesy Ha BUAe Cnesa
(pnc.4.9, a).

2.Ha nnockoctm XOZ n3 BepwnH urypbl (1M306paxXeHHOro paspesa
[getann) NpoBoAUM  NpsMble, napannefbHble ocu Y. Ha atnx npsmbix
OTKNafblBaeM OTPEe3KW, paBHble MO [/IMHE WCTUHHbLIM pa3MepaM LUMPUHBI
feTanu.

' N

AN

Puc.4.8
3.Ha nnockoctn ZOY un3 BepwmH Qurypbl (M306paXkeHHOro paspesa

|CIﬁT:':U'II/I) nposoAuM MpaMble, NapanniefnbHble ocM X WU Ha HUX OTKNaAbIBaeM
OTPE3KW, pPaBHbIE MO A/IMHE NCTUHHBIM pasMepamM A/IMHbI AETasTA.
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Puc.4.9

4.Ha BepxHeli NOBEPXHOCTM NOKa3biBaeEM MpPU3MaTUYeCKMe 0TBEPCTHS.

5.Haxogum  UeHTp  KBafpaTHOro OTBepCTUS. Uepes 3TOT  LEHTP
npoBoAMM  npAMble, nNapannenbHble ocam X u Y. Ha 3tux npambix
OTKNafblBaeM OTPEe3KW, paBHble MO Be/IMYMHE A/IMHaM CTOPOH KBajpara.

6.3  NonyyeHHbIX TOYEK MPOBOAMM MpsiMble, NapasnnefbHble pebpam
BepXHel M OOKOBbIX rpaHeil. [lonyyaemM n300pakeHWe BepXHEn U OGOKOBbLIX
rpaHei (puc.4.9, 6).

7.CTupaeM ocv W JALIHWE JIMHUKW,  OCTaBLUMECA JIMHUM 06BOAUM
XUPHbIM KapaHgawom  (puc.4.9, B). [Mony4YeHHbI YepTeX  ABNAETCA
N30METPUYECKOI aKCOHOMETPUEN aeTanu.

[anee  pacCMOTPMM MNOCTPOEHWE AUMETPUYECKON MPOeKUMn  aeTanu
(punc.4.10). OHO NpoOBOAMTCA B CNefyHOLLEN NOCeA0BaTeIbHOCTY:

1.CTpouM 0OCW KOCOYrosibHOM (POHTaIbHON AMMETPUN W HA MIOCKOCTH
XOZ yepTUM rnaBHbIA BAA AeTaNN.

2.Yepe3 BepwWHbI T[N1aBHOTO BWAa NPOBOAMM MpsiMble, NapasinesbHble
ocm Y. Ha 3Tux npaMbiX  OTKIaAblBaeM OTPe3KM NpsAMbIX,  paBHble
Mo BEIMYMHE NOMNOBUHE LUNPUHbBI LETANN.
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Pnc.4.10

86



3.CoefinHAeM COOTBETCTBYIOLLME TOYKWN NMPAMbIMKW, MapaieNlbHbIMU - OCAM
X© Z, nony4vaem npoekumm BepXHMUX N 6OKOBbIX MOBEPXHOCTEN.

4.Ha nepefHein NOBEPXHOCTM HaxOAWM [MOJSIOXKEHME LEHTpa OTBEpPCTUS.
Uepe3 3TOT UEHTP nNapainensHo ocu Y  NPOBOAUM LEHTPOBYH  NIMHUIO
UMAVHAPUYECKOTO  OTBEpCTUA.  HaxoaMm  LEeHTP OTBEpCTMS Ha  3afHel
MOBEPXHOCTN  feTann. PaccTofHWe MeXay LeHTpaMmuM paBHO  MOJIOBUHE
rnyéuvHbl  otBepcTnd.  Yepe3s o06a LUeHTpa MNPOBOAMM  OKPY>KHOCTMH,
pagnycom, paBHbIM pPagnycy OKpPY>KHOCTU OTBEPCTUSA.

5.CTvpaem nnLIHME NIMHAW, COXPaHAs Mpu 3TOM oceBble MHMK. O6BOANM
BUAVMbIE IMHUN YKMUPHbLIM KapaH4aLloM.

MocTpoeHVe pa3pe3oB B aKCOHOMETPUYECKMX MPOEKLMAX

[Ona Toro, 4tobbl Mony4nTb 6G0Mee MOMHYK WHGoOpMaUMl0 O [deTann B
aKCOHOMETPUYECKOW NPOEKLMM NpK HeOBXOAMMOCTI JatoT paspesbl. [pu paspese
aKCOHOMETPUYECKOW MPOEKLMN LUTPUXYETCA TOMIbKO Ta 4YacTb [eTann, KoTopas
HernocpeACTBEHHO COMpMKacaeTcs C CeKylei MNoCKOCTbio. B oTanuve ot
NPAMOYTO/IbHOr0 NPOELMPOBaHUSA, B aKCOHOMETPUYECKMX NMPOEKLUMAX LLITPUXOBKA
npou3BoAMTCA He nof yrnom 45°. HanpasieHve LUTPUXOBKW 3aBUCUT OT BUAa
aKCOHOMETPUYECKOW MPOEKLMMN 1 OT MOJSIOXKEHNA YCEYEHHOI YacTw.

Ha puc.4.11 nokasaHbl HamnpaBieHUA LUTPUXOBOK B 3aBMCMMOCTW OT BUAA
aKCOHOMETPUYECKOW MPOEKL MK,

Kak oTmeyaniocb BblLLE, npu AUMETPUYECKOM MpPOoeumpoBaHUA Mo
Hanpas/feHNtO ocu Y pasmepbl yMeHbLUAOTCA B fBa pasa. Mcxoaa u3 3Toro,
OT/IOXKUM Ha ocAX X U Z paBHble NO A/IMHe OTPe3KK, a No ocn Y NOI0BMHY 3TOr0
oTpe3ka. CoeJMHNB KOHLbI OTPE3KOB, MOMYUYNUM TPEYrofibHUKW, CTOPOHBLI KOTOPbIX
MOKa3blBalOT HanpaB/ieHMss LITPUXOBAHWA MO  MNJIOCKOCTAM  MPOEKLMA  Npw
ANMeTprYecKom npoeumposaHun (puc. 4.11, a).

[Mpy N30METPUYECKOM MPOELMpPOBaHNA MO HamnpasBieHWsM 0Cell pa3Mepbl He
MeHsaTCA. OTNoXMM Ha ocax X, Y 1 Z paBHble N0 A1vHe oTpe3kn. CoeanHUB
KOHLbl 3TUX OTPe3KOB, MOJyYMM TPeyronbHUKK, CTOPOHbI KOTOPbIX KakK U B
NepBOM C/ly4Yae NoKasblBalOT Hanpae/ieHUs NMHWUIA WTpuxoBaHus (puc.4.11,6).
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Punc.4.12

Ha puc.4.12 npuBeaeHbl NPUMEPbI LUTPUXOBaHMA aKCOHOMETPUYECKNX
NPOEKLUNA.

TexXHUYECKNIA PUCYHOK

B uepyeHun, [na ynNpowleHWs BbIMOHEHMS HarnagHbIX M306paXKeHWi
NpeameToB, YacTo MOJb3YHTCA TEXHUYECKUMU pucyHKamu(puc. 4.13).

TeXHUYECKMIA PUCYHOK — 3TO 1306paKeHVe NPeaMeTa, BbINMOHEHHOE OT PYKY
Mo npaBuiamM akCOHOMETPUYECKOT0 MPOELMPOBaHMSA C COGMOAEHVEM NPOMNOPLIWIA
Ha rnas.
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Puc. 4.13

Mpy BbINOMHEHNN TEXHUYECKOTO PUCYHKA OCW pacrofaratoT Tak e, Kak U
NpW aKCOHOMETPUYECKOM MPOELMPOBaHMI, pa3mMepbl OTKNAAbIBAOT BAOMb 3TUX

oCe WM napannenbHo WM.

Mpn

BbIMO/IHEHNN TEXHUYECKOIo PUCYHKa
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[0MYCKalTCs YNPOLUEHMS. TeXHUYeCKUiA pucyHOK Ya06HO BbINOMHATL Ha IUCTE B
KNeTKy. Ha NoBepXHOCTAX (1ryp pas3peLLatoTcsi MOKasblBaTb TEHW U IMHAN

MPUHATO TeHW MOKa3blBaTb Tak, Kak GYATO Ny4n CBeTa Ha mrypy nonagarot
C BepHeli NeBO CTOPOHbI. [MpWM 3TOM HWXKHSS MpaBas CTOPOHA CUMTaeTCs
HeocBeLLEHHOM. OcBeLLEHHast NMOBEPXHOCTb MOKA3bIBAETCA TOHKUMW JIMHUAMU Ha
HEKOTOPOM  PacCTOSHUM Apyr OT [pyra, HeocBellgHHas YacTb - TOHKUMM
JIMHWAMK,  PacroOXeHHbIMM GNM3KO ApYr OT Apyra. HanpasneHus NUHWiA
OCBELLEHNs 3aBUCAT OT (hOpMbl M3aenus. Hanpumep, y KOHyca - 3TO  IMHUW,
MCXOAsLLME OT BEPLUMHbI K OCHOBAHUIO; Y LIMINHAPA - 06pa3yoLye Ha 60KOBOIA
MOBEPXHOCT. B HEKOTOopbIX CNy4yasx, OCBelLeHHas 4acTb OCTaéTcs GenbiM,
LUTPMXYETCA TONbKO TEHEBas YacTb (IUTypbl.
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FnaBa VvV

3CKW3bl 1 PABOUNE YEPTEXKW AETANIEN

YNpPOLLEHHOCTW U YCNOBHOCTU B UepTexax

B MpOEeKTHO-KOHCTPYKTOPCKUX paboTax pfAns  yMeHblleHust 06bema
BbINOJIHAEMbIX PaboT M YNPOLLEHUs YepTexxeil ocyaapCTBEHHbIM CTaHLAPTOM
A0MYCKatoTCA NPUAEPXKNBATLCA HEKOTOPbIX YCIOBHOCTEN U YNPOLLEHUI.

[MOKaXXeM  HEeKOTOpble  YMPOLIEHHOCTM U YCNOBHOCTM,  KOTOpble
MPUMEHSIOTCA B YEPUEHUN.

1.1nMHHbIE  npeaMeTbl,  MMelolMe  MOCTOsAHHoe  (puc.5.1,a)  wam
3aKOHOMEpPHO W3MEHSoLEeecs rnornepevyHoe ceyeHune (puc.5.1, 6) AaonyckaeTcs
n3obpaxatb C paspbiBaMu. B 3TOM cnydae n300paxeHWe 006pbiBaeTCcAa B [ABYX
MecTax M cepeAmMHHas YacTb oTbpackiBaeTcs. OCTaBLUMECH YaCTU NPUOIMKAKOTCS
ApYyr K apyry. MecTa 006pbIBOB MOKa3blBalOTCSA  CMJIOLLHON BOSIHUCTOWN JIMHUEN.
Mpy 3TOM HAZO0 YYeCTb, YTO COKpALLAeTCA TOMbKO /MLWb [/IMHA N3006paxKeHus, a
pa3Mep HaHOCUTCA UCTUHHBIA.

\ T
- 200 . - 250 |
a) 0)

Puc. 5.1

2.Ecnn B petany MMeroTcA NoCcKmMe NnoBepxXHOCTH, TO NP HEO6XOAMMOCTU
NX BbIAENIeHNA NPOBOAAT ANaroHa M CrijIoLHbIMA TOHKUMU JIMHUSAMM .

3.Ecnn pgetanb vy paspe3  CUMMETPUYHBLI, TO MPU KX  U3006paKeHUM
[0MYyCKaeTCs MoKasblBaTb MOMOBMHY UM YyTb G0/bLUE MOMOBMHLI N306paXKeHNs
(pnc.5.2). B o6ounx cnyyasx 06a3aTe/IbHO Hal0 NMOKa3biBaTb OCb CUMMETPUK, a Npu
n306pakeHMn 60/bLLE NOMOBUHBLI YacTK AeTann 4atoT IMHUK0 06pbIBa.

4.Ecnv npegmMer  MMEET HEeCKONIbKO  OfMHAKOBbIX, pPaBHOMEepPHO
PACMoOXeHHbIX 3/1IEMEHTOB, TO HA YepTeXXe AOCTATOYHO MOKa3aTb OAMH U3 ATUX
3/IEMEHTOB, & OCT&/IbHbIe 3/1EMEHTbI MOXHO MOKasaTb YC/T0BHO WU YMPOLLEHHO.

[MprMepoM MOTyT CNYXUTb N300padKeHNs OTBEPCTUIA BO (priaHUax, 3yObes
B 3ybuaTtbIX Konécax m ap. Ha puc.5.3 nokasaH 4epTéx [eTaiun, B KOTOPOM
MMEIOTCA 4YeTblpe OfMHAKOBbIX OTBEPCTUA. Ha BuAe cBepxy MoKa3aHO OAHO
OTBEPCTME, & OCTajibHble TPWM MOKa3aHbl YC/IOBHO B BWAE MEPeceKartoLmxcs
NPAMbIX (LLEHTPbI OTBEPCTUIA).
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Puc.5.2

Puc.5.3

5.Takue 3nemMeHTbl, Kak  CMuupbl, TOHKWE CTEHKW, pébpa >KECTKOCTU
MOKa3blBalOT  HE3alTPUXO0BaHHLIMU, €CNIN CEKYLLAA MIOCKOCTb NMPOXOAUT BAO/b
OCW WM AJIMHHOWN CTOPOHbI AeTasn. Ecnn B TaknMx feTansax UMEeKoTCsa OTBEPCTUS,
yrny6neHuns 1 T.M., TO BbIMO/HAKOT MECTHbIN paspes (puc.5.4).

6.0TBepCTNA, PACNONOXKEHHbIE HA KPYr/IOM (pnaHLe M He nonajaroLlve B
CEeKyLLYI M/IOCKOCTb, B pa3pe3e MOKasbiBAOT TaK, C/0BHO OHW HaxogAaTca B
CeKyLLel nnockoctu (puc.5.5).

O =] faﬁﬁ
‘_j’ , /:f,’:)'__ == 3] \;gz
vl |< 77_ {x /Cd.y }
Puc.5.4 /_ A Q*J/@

Puc.5.5

7.Ecnn  petanb UMeeT (opMy Basia U B 3TOW AeTaiM MMEHTCA OTBEPCTUA
WA BbIEMKK, TO CEYeHWe 3TOW AeTasin MOCKOCTbHO [AOMYCKAETCA MOKasblBaTb
KaK 3aMKHYTbI/ 3/ieMeHT (puc.5.6).
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8.B HeKoTOpbIX cnydasx [Ans 6Gonee MOMAHOrO NpeAcTaBneHns  hopMbl
OTBEPCTMA  A0MYCKAeTCs BMECTO WM306paKeHWs MPOEKLUMW [eTanu MoKasblBaTb
TONbKO KOHTYPbI 3TOr0 OTBEPCTYS, COOTBETCTBYHOLLME 3TOV NMPOEKLMN.

| i

Puc.5.7 Punc.5.8

Ha puc.5.7 wu306paxeHbl [Be npoekunn fetam (PpoHTasbHas W
npogunibHas). Ho 3TM NpoekuMn He AatOT MOMHOrO MpefcTaBneHus O (opme
MMetoLeroca B Aetann oTBepcTus. [nsa nonyyeHWs NoOMHOINO NpPeAcTaBieHus o
(hopme OTBEPCTUS BMECTO FOPU3OHTA/IbHOW MPOEKUMU [eTanu JOCTaTOYHO AaThb
TONIbKO BUJ, CBEPXY 3TOM0 OTBEPCTUS.

9.Ecnm 0oCb CMMMETPMM COBMafaeT C KOHTYPHOW NWHWER, Torja ceyeHue
OTAENsAeTCs OT BMAA CN/IOWHOA BOSIHUCTOW IMHMEN. [Mpy 3TOM, eCi KOHTYpHas
NNHWA NoMajaeT Ha BHELIHIOK YacTb AeTav, TO CMNJIOLIHAA BOMHWUCTAsA IMHUA
N300paXkaeTca npasee OCU CUMMETPUWU. ECnn ke KOHTYpHas NNHUA HaxXo4uTCA
BHYTpW AeTann, TO CNJIOLWIHAA BONHUCTaA J/IMHUA MNOKasbIBAETCA JieBee OCU
cummMeTpum (puc.5.8).

OdopmMneHmre ackm3a 1 paboyero YepTexa getanm

UepTeX, BbINOMHEHHbIA OT pyKu 6e3 cobntogeHns maclutaba, HO C YYETOM
COXpaHEHNS NPUMEPHbLIX NPOMOPLMIA MEXAY HacTAMU M306paKaemMoro npeameTa,
Ha3bIBaeTCA 3CKMN30M.

ACKN3 BOMNJIOLLAET B cebe TEXHUYECKYHO MbIC/Ib, UHLIMX CNOBaMW  MEPBUYHYIO
MOe  KOHCTPYKTOpa WAW  uUcCnefoBaTens. 3JCKM3amy  MOMb3yTCA  Mpu
MPOEKTUPOBaHUN HOBOro 060pYyAOBaHWUSA, MPY MPOBEAEHUN PEMOHTHbIX PaboT,
Korga TpebyeTcst BbIMOMHUTL YepTEX HOBOW [AeTasin, a Takke MpU BblYepuMBaHUM
[eTaleil C HaTypbl WM C opurMHana. Takmm 06pasoM, 3CKU3 ABMSETCA BaXKHbLIM
KOHCTPYKTOPCKUM  [JOKYMEHTOM W [O/DKEH BbINOMHATLCA B COOTBETCTBUU C
TpeboBaHUAMU CTaHAApTA.

PekoMeHAYyeTCA BbINOMHATL 3CKM3 Ha Oymare B K/ETKY. 3TO 3HAYMTENbHO
06/1ieryaeT npouecc BblyepumBaHMs. KOHTYpHble, OCeBble, pa3MepHble, BbIHOCHbIE
NIMHAW NPOBOAAT MO MHUAM KNETOK. LIeHTpbl 0TBEpCTUiA 1 Ayr yA0OHO BbIGMpaTh B
TOYKaXx rnepeceyeHns KNeTok.

[Mpexkae YeM NPUCTYNUTL K CO34aHUI0 3CKM3a Hago NoAPOOHO M BHUMATE/IbHO
03HaKOMUTbLCA C AeTaslbio, BbISACHUTbL € Ha3HayeHue, YACHUTL TeOMEeTPUIO LeTasin U
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eé vacteir. [lanee HY)XXHO OnpeaennTb HeO6XoAMMOe KOMMYeCTBO BUAOB, KOTOPbIE
AaBasin 6bl OTYET/IMBOE NMPeACTaB/EHNE O AeTan, W BbIOpaTh rNaBHbIA BUL,
PaccmoTpuM nocieaoBaTe/lbHOCTb COCTaB/IEHNS 3CKu3a aetann (puc.5.9):
1.YepTM Ha NNCTe BHELUHIOW pPaMKy W pamKy, KOTopas OrpaHuynBaeT
yepTéX. MNMokKasbliBaeM paMKy OCHOBHOIM Haanucu. Mocne aToro TOHKUMU NNHUAMU
UepTATCA MPAMOYrOSIbHUKKW, B Npefenax KoTopbiX OyayT pacrofiaratbCA BUAb
[ieTanu, a TakxKe ocesble MHUKM (puc.5.9, a).

2.lNoka3blBaeM BMANMbIE NIMHUK KOHTYpa getann (puc.5.9, 6).
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3.lNokKa3bIiBaeM C NMOMOLLbHO LLTPUXOBbLIX NNHWIA HeBNANMbIE 3/IEMEHTbI AETA/IN

(pnc.5.9, B).

4.IokKa3blBaeM HeobxoanMmble paspesbl (puc.5.9, 1).
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5.MNpocTaBnsemM pasMepHble U BbIHOCHbIE MHKUK (pnc.5.9, a).

6.MNpocTaBnseM pa3mepbl, 3arnosiHAeM OCHOBHYK Hagnucb. [locne 3Toro
NoApPO6GHO MpoBepsieM 3CKW3, rae Hafo 06BOAVMM NIMHUM WM MPUBOAMM €é B
COOTBETCTBME CO CTaHZapToM (puc.5.9, e).
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Crans 30
Puc.5.10

Ha npakTvke, Ha 6a3e rotoBOro 3CKu3a CO34at0TCA paboune YepTexu
netann. Ha paboyem yepTexke [06aBNAOTCA NpefenbHble OTKIOHEHUA pa3Mepos,
LLIEPOXOBATOCTI MOBEPXHOCTEN N ApYrme TeXHUYecKne TpeboBaHMs. B y4yebHbIX
yepTeXax [OMyCKaeTCa He yKa3blBaTb TEXHUYECKUe TpeboBaHus (puc.5.10).

MocTpoeHWe HeaoCTatoLLIEN NPOEKLMA eTanu No ABYM 3aflaHHbIM
NPOEKLMAM
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[MocTpoeHVe TpeTbeil MPoeKuun aetasii No ABYM 3afaHHbIM MPOeKUMAM
HOCUT Yy4eOHbIM XxapakTep. OHO M03BONSET BbIpaboTaTb CMOCOOHOCTb K
MPOCTPAHCTBEHHOMY MbILL/IEHWIO, MOMOraeT /yylle pasobpaTbCa B KOHCTPYKLMM
feTanu.

OO6bIYHO, B Y4eBHOM npoLiecce 3a4at0TCs rNaBHbIN BUA U BUA CBEPXY, U
TpebyeTcs MOCTPOUTL BUJ C/EBa, WK XKe MO 3afaHHOMY [/laBHOMY BULY W BUAY
CneBa CTPOAT BUL CBEPXY.

Ha pwuc.5.11 pgaHbl rnaBHbIA BUA W BUA CBEpXYy fAeTain U TpebyeTcs
MOCTPOUTbL BUA CNeBa, T.e. NPOUIbHYIO MPOEKUMIO AeTann. [ns 3TOro B rnepeyro
oyepefb HEOH6XOAMMO MOAPOOHO O3HAKOMWUTLCS C KOHCTPYKUMEN aeTanu, co3faTb
Mo/IHOe npeAcTaB/eHVe O eé reoMeTpuyecknx qopmax. B 3aBucumocT OT
C/IOXXHOCTU feTann eé Bcerja MOXKHO pa3buTb Ha MPOCTble COCTaBANOLME B BUIE
MPOCTbIX reoMeTpuyeckux guryp (UMAnHAP, npusma, nupaMmga, KoHyc, ciepa u
ap.).

AHanM3 npuBeAeHHOr0 YepTeXka MOKasblBaeT, 4UTO 3Ty AeTa/lb MOXXKHO
pasbutb Ha [Be B3aVMHO MePreHANKYNApHble MPU3Mbl. HWDKHAS npusMa nmeet
anndy 50 mMm, wmprHy 40 MM 1 BbicOTy 15 MM. BepxHsAd npu3ma UMeeT
npusMaTMyeckmin na3 pasmepamm 10x15 Mmm. Pasmepbl BepxHer MPU3Mbl
cnegytowme: gavHa 30 M, WwivpuHa 10 MM, BbicoTa 40 M.

40
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15

40
1
30

=0

Puc. 5.11
Ha prc.5.12 nokasaHa nocneaosarte/ibHOCTb MOCTPOEHUS HeloCTatoLLei
TPeTben NPoNbLHON NPOEKUMN AeTaNN.
1.3Has, uTo NpothrnbHaA NPOEKLUMA BCerga pacrosiaraetcs Ha O4HOM YPOBHe C
(PPOHTA/IbHOM NPOeKUnend,  YepTUM  TOPU3OHTa/IbHbIE  JIMHUM  CBA3N
(pnc.5.12, a).
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Punc.5.12

2.NlpyHMMasi BO BHMMaHWe, 4TO [aHHad AeTalb SABMSETCA CUMMETPUYUHOW,
YepTUM OCb CMMMETPUM MPOUILHOM NPOoeKUUN. 3aTeM Ha NPOMUIbHOM NPOEKLUN
OTMeYaeM pa3Mepbl, XapaKTepusyroLme WnpuHy getanm (puc. 5.12, 6).

3.Ha npodwmnbHO Mpoekuuyn  ornpefensieM  COOTBETCTBYHOLLUME — TOYUKM
nepeceyeHNss rOPU3OHTa/IbHLIX U (OPOHTA/IbHBLIX JIMHUA CBA3M M COEAUHSEM WX
(pnc.5.12, B).

4.Y6paem HeHY)KHble NMHWW, TNOKas3blBaeM HeobXxoAuMble  paspesbl,
npocTtasnseM pasmepsbl (puc.5.12, r).

Takum 06pa3om, Nonyyaem HefOCTatOLLYO NPOPUIbHYIO MPOEKLMIO AeTa/N.
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["naBa VI
COEAVMHEHNA
Knaccngmkaums coeiMHeHUI

3BECTHO, UTO MEeXaHM3Mbl W arperatbl COCTOAT U3 GOMbLIOFO KOMMYECTBa
[eTaneint 1 cOopoUHbIX eauHuMLL. Kaxaas cbopoyHas eauHMLa BKIOYAeT B Cebs
onpenenéHHble  BUAbl  COEAVMHEHWIA  aeTaneil, KOTOpble MO  COXPaHEHWIO
LLeIOCTHOCTY MPK C60pKe MOXKHO Pas3feninTb Ha Pa3béMHbIE U HEPA3bEMHBbIE, a Mo
MOABVKHOCTY - Ha NOABU>KHbIE U HEMOABUMKHBIE.

Ha puc.6.1 gaHa KnaccuguKaLms NprMeHsieMbIX Ha NMPaKTUKe COeAVHEHNIA.

COEJIMHEHU A
IIo nenocTIocTH ITo noasuzkHOCTH
Pazpémusnte Hepasbémubie IMomewxueie|  |Henousiokubie
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Puc. 6.1

PasbéMHbIMM  Ha3blBAOTCA  TakMe  COeAUHEHWs,  KOTOpble  MOXHO
MHOrOKpaTHO pas3bupaTb Ha OTAeNbHble 4YacTu K CHoBa cobupaTb uX 06e3
paspylleHus cammx getaned M CBA3YHOLWMX 3/eMeHTOB. K pasbéMHbIM
COeAMHEHUAM OTHOCATCA Pe3b00Bble, LLNOHOYHbIE, PUTUHIOBbIE, KIIMHOBbLIE N Ap.
coefiMHeHusi. KonmMyecTBO Pa3bEMHbIX COELUHEHWA B COBPEMEHHbIX MalUMHAX U
MeXaHM3Max cocTaBnseT 65-85% 0T BCeX COeMHEHWIA.

HepasbEéMHble COeAUHEHNS — 3TO TaKMe COeLMHEeHUs, KOTOpble He nogexar
pa3bopKe, TaK Kak OfHa W3 AeTasiell WUAN CBA3YIOLWMIA UX 3M1EMEHT NpPW 3TOM
paspyLuaeTcs.

[MpMepoM Hepa3bEMHbLIX COEAVMHEHWUA SBNAKOTCA CBapHble, KNénaHble,
MPEeccoBble, KneeBble U Ap. COeANHEHNS.

Mpn  3TOM COEAMHEHWA MOryT ObITb: HEMOABM>KHbIMW  Pa3bEMHbIMM
(pe3bboBble,  Mas3oBble),  HEMOABVM>KHbIMW  HepasbéMHbIMM  (COEAUHEHUS
3anpeccoBKOW, KNEMKOW), NOABMMKHbLIMU pasbEéMHbLIMMU (MOALLMMHUKMA CKONBXEHNS,
3y6bs 3y6yaTbiX KONEC), MOABMXKHBIMW HEPA3bEMHbLIMU ( MOALUMMHUKN KayeHUs).

(o))
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PasbeéMHble coegUHEHNS

N3 BCeX BMAOB pa3béMHbIX COeAMHEHWI Hambonee pacnpoCcTpaHEHHbIMU
ABNAKOTCA COeAUHEHWs [eTasieil, OCYLLeCTB/AeMble NpW MOMOWM  pe3bObl
Pas3NYHbIX NPOUNEN.

Pe3b60lii  Ha3blBaeTCA MOBEPXHOCTb, 0b6pasylollasdca npu  BMHTOBOM
OBWKEHWM  MJIOCKOr0  KOHTypa N0 LUWIMHAPWYECKON WAW  KOHWYECKOM
MOBEPXHOCTU. Pe3bbbl KnaccupuumMpyroTca Mo CreayroLwmM npu3Hakam:

1. o HasHa4yeHW - KpenéexHble U  XOAOBbIE. KpenéxkHble pe3bobl
npeAHasHayeHbl 419 Pa3bEMHOI0 HEMOABUXXHOIO COeAMHEHNA AeTanelt n3aenms

(6onTOBOE, LUMWUNEYHOE COEANHEHME AeTaNeNn).

XofoBble  pe3bObl  MPUMEHAOTCA AN Pa3bEMHOIN0  MOABMXXHOIO
COefIMHeHVs AeTanein nsgenus. VX ucnonb3yoT 41 nepefadv BpaweHus, a Takke
npeobpa3oBaHNA BpaLLaTe/IbHOrO ABMKEHUA B NOCTynartesibHoe (rpy30Bble BUHTSI
rpy30noAbEMHbIX MEXaHW3MOB, BOASHbIE KpaHbl U Ap.).

2. Mo hopme UCXOLHOM MOBEPXHOCTY - LMAMHAPUYECKUE N KOHUYECKME.

3. Mo BMay pasMeLLeHns Ha MOBEPXHOCTW - HapyXkHble (60NT, WNWUIbKA U
Ap.) Y BHYTPeHHMe (raika, pe3abb0Boe 0TBEPCTME NOA LLMUILKY).

4. T'o HanpaBNeHNIO0 BUHTOBOW IMHW - NEBbIE W MPaBble.

5. I'lo uncny 3axon0B - 04HO3axX0AHble U MHOI03axo4HbIe.

6. Mo chopme npodomnsa- TpeyrosnbHble, TpaneLeniaibHble, YropHbIe,

KpPYr/ble, MPAMOYro/ibHbIe U Ap.

K OCHOBHbIM NapameTpam pe3bbbl OTHOCATCSA Hapy>KHbli1 (d) U BHY TPEHHUI
(d1) gnameTpbl pe3bosbl, Wwar pe3sbbl (P) 1 yron npodguns pe3sbbl ().

LLIarom pe3b6bl Ha3bIBAETCA PACCTOSAHME MeXAY COCEAHUMU OAHOUMEHHBLIMM
afleMeHTaMu pe3bbbl. Pe3bObl ObIBAtOT C KPYMHbLIM 1 MENIKUM LLarom.

Mpodunem pe3bObl Ha3bIBAETCH KOHTYP CEYEHUsi BUTKA Pe3bObl CEKYyLLEid
NOCKOCTbIO, MPOXOAALLEN 4epe3 OCb pPe3bbbl. YTon npoduns pesbbbl A
MeTpUYeckoii pesbbbl cocTasnseT 60°, ana AoiiMOBOIA pesbbbl - 55°, AN
TpaneLenaanbHol pessobl - 30° .

Ha puc.6.2 nokasaHbl Npoguav HEKOTOPbIX TUMOB Pe3bb M UX OCHOBHblE

napamMeTpbl.

50"

TpeyronbHas TpaneuenjanbHas YnopHasa
[NpsamoyronbHas
Puc.6.2
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N306padkeHVe pe3bObl Ha YepTexe

MpaBnna M300paXKeHUs WM HaHeCeHWs pe3bObl Ha YepTeXkax YCTaHOB/EHbI
CTaHAapPTOM, COr/laCHO KOTOPOMY OHa M3006paxkaeTcs Creaytowmnm 06pasom:

a) Ha cTep>kHe - CM/OLWHbLIMA OCHOBHBLIMW JIMHUAMK MO HapyXXHOMY
AMaMeTpy pe3bbbl M CNIOWHBIMA  TOHKUMW JIMHUSAMW - MO BHYTPEHHEMY
avameTpy. Ha m306paxkeHWsiX, MOMYyYeHHbIX MNPOeLMpPOBaHMEM Ha MIOCKOCTb,
napanfieflbHytd OCU CTEPXKHS, CM/IOWHYK TOHKYK JIMHUKO MO BHYTPEHHEMY
anameTpy pesbObl MPOBOASAT Ha BCHO A/IMHY pe3bbbl 6e3 cbera. Ha Bupgax,
MOMYYEeHHbIX MPOELMPOBaHNEM Ha MNOCKOCTb, MNEPNeHANKYNAPHYD K Ocu
CTEPXKHS, MO BHYTPEHHEMY AMameTpy pe3bbbl NPOBOAAT Ayry, NpuénnsnTensHo
paBHYH 3/4 OKPY>XHOCTW, pa3OMKHYTYHO B NH060M MecTe (puc.6.3 a, 6.).

©8ea0

Punc.6.3

6) B oTBepcTMAX - CMNOLIHLIMWA OCHOBHBIMA JIMHWUSAMW MO BHYTPEHHEMY
AVaMeTpy pesbObl U CNIOWHLIMA - TOHKAMMW JIMHUAMWU - 10 Hapy>XHOMY
avameTpy. Ha paspesax, napaifiefibHbIX OCWM OTBEPCTMS, CMJIOLUHYHO TOHKYHO
NIMHUIO NO HapPY>KHOMY [MameTpy pe3bObl NPOBOAAT Ha BCH ANNHY pe3bbbl 6e3
cbera, a Ha W300paKEHWAX, MOMYYEHHbIX MNPOELMPOBaHWEM Ha MIOCKOCTb,
NeprneHAVKYISPHYI0 OCU OTBEPCTUSA, MO Hapy>XHOMY AMameTpy pe3bbbl NpoBOAAT
Ayry, NpuénmanTenbHO paBHyH 3/4 OKPY>XHOCTW, PasOMKHYTYIO B /IIO60M MecTe
(puc. 6.4 a, 6).

a) 0)
Puc.6.4
CNNOWHY0 TOHKYH JfIMHUIO MNPU  U300padKeHUn pe3bbbl HaHOCAT Ha
paccTosiHUM He MeHee 0,8 MM OT OCHOBHOW NIMHMK W He 6ONee BENMYMHBI Lara
pe3bobl.
Pe3bOy, MOKa3blBaEMyH0 KakK HEBUAMMYIO, M300paXKaroT LUTPUXOBLIMM
NNHUAMMW OAHOM TONLWMHBI MO HapYXXHOMY M MO BHYTPEHHEMY AnameTpy (puc.6.5).
Ecnun B 0OTBEPCTUN UK Ha CTEPXKHE UMEETCA (PackKa, TO IMHUS pe3bbbl A0/MKHA
nepecekaTb NIMHUIO rpaHunLbl (acKy A0 06pa3yHoLLIEN KOHYCa (PacKu.

99



Ha 1300paXeHNsiX, MOMYYEHHbIX MPOELUMPOBAHMEM Ha  MJIOCKOCTb,
napasneNbHyt 0cK CTePXKHS, hacka He NokasbiBaeTcs (puc.6.6).

o r

Puc.6.5 Punc.6.6

"paHnLy pe3bObl NPOBOAAT A0 JIMHMM HAPY)KHOIO Auametpa pes3bbbl u
1N306paXkatoT CrI0WHOM OCHOBHOW NTMHUEN.

Ecnn pesbba HeBugumasi, TO rpaHuLy pe3bObl MOKasblBatOT LUTPUXOBOWA
NNHWENR.

Mpn n30bpaxkeHNN pe3bbbl HEOOXOAMMO YKasbiBaTb TUM Pes3bbbl, pasmepsbl
Hapy>KHOro Anametpa v wara. Hanpumep, o6o3HayveHne M 40 x 1.5 yka3biBaeT Ha
MeTPUYECKYIO pe3bby AvameTpom 40 MM 1 warom 1, 5 mm.

Ha puc.6.7 npuBefeHbl Mpumepbl 00603HauYeHMs Ha uepTexe. 3Hakom (*)
OTMeYeHbl MecTa HaHeCceHMs1 0603HauYeHNs pPe3bobl.

N _______%n | ) | F
0

Puc. 6.7

Ecnm  pe3bba umnnHApuueckas TpybHas WAM  KOHWYeCcKas, TO OHa
n306paxkaeTcs B BUAE BbIHOCHOW NMHMUM CO CTPENKOW Ha KOHLE, ynuparoLeincs Ha
NMMHNIO pe3bbbl (prnc.6.8). Ha nonke gaérca 3anmcb Tvna pe3bbbl M pa3Mep B
Aronmax.

Hanpvmep, 3anucb G% ykKasblBaeT Ha TO, 4YTO pe3bba TpybOHas
LUMNNHAPUYECKas ¥ Arorima. 1 AtoiM paBHSAETCA 25,4 MM.

KoHuueckass pesbba 0603HavaeTcsa OykBo P (HapykHas pesbb6a) mnm P,
(BHYTpEHHSs pe3b6a). Hanpuwmep, P Y/, nnn P 3.
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7 .

E

]
ps=il

Pnc.6.8

B Ttabnuue 6.1 npmBeeHbl NPUMEPbLI N300PaXKEHNA Ha YepTEXe HEKOTOPbIX
BNO0B pe3bb U AaHbl Pa3bACHEHNS K UX YTEHUIO.

Tabnvua 6.1
YcnoBHoe PacLumap YCnoBHoe PacLumap
0603HayeHMe pe3bobl oBKa 0603HayeHMe pe3bobl OBKa
YC/NOBHOTO YCNOBHOIO
0603Ha4eHus 0603HaYeHus
Pe3bba Pe3bba
MeTpUYecKas M42x1,5 LH | MeTpuyeckas
Avamvetpom 42 Anametpom 42
MM, npaBasi, CO I | MM, € warom 1,5
i CTaHAapPTHbLIM U R ]f MM, fieBast
KPYMNHbIM LLarom Y
Pe3bba S Pe3bba
TpaneuenganbHas | ynopHas
AnameTtpom 50 V1| onametpom 32
MM, MpaBad, C MM, C LaroMm 6
i lwarom 12 mm. i ] MM.
Pe3bba Pe3bba
(r % G Tpy6Has KOHWNYecKas
T LUMAMHAPUYeCKas BHYTPEHHSS 7
‘] ,' pa anametpom s HapyXHaA .
W7 Atolima. AvameTpom  */,
Atolima.

Ha paspe3ax pe3b60BOro COeAMHEHUS B W300paKeHWUSX Ha MI0CKOCTy,
napansieflbHoM K €ero ocu, B OTBEPCTUM MOKa3blBAeTCs TOMIbKO 4acTb Pe3sbobl,
KOTopas He 3akpbiTa pe3bboil cTepkHs (puc.6.9). LLITpMXOoBKY B paspesax U
CeYeHMAX MPOBOAAT MO JIMHUWM HAPY>XHOro AvameTpa pe3bdbl Ha CTEpXKHe U A0




NMHAWN BHYTPEHHEr0 AnameTpa B OTBEPCTUN, T.e. B 060MX Cly4asix A0 CM/IOLLHOW
OCHOBHOW NNHUMN.

Puc.6.9
BonToBoe coeanHeHKe

BonToBoe coefuHeHVe BKNOYAET B Ce6s OONT, ranky, Lwainby (puc. 6.10) u
CKpennsemble feTanu.

BonT - 3T0  UMAMHAPUYECKWIA
CTEPXXEHb C FOMIOBKOW Ha OHOM KOHLE
N pe3bO0il Ha APYrom.

CyLecTByeT 60/bLLIOE KOMMYECTBO
pasHOBMAHOCTEN  BONTOB,  KOTOpbIE
OT/IMYaloTCs Apyr OT Apyra (hopmMoi K
pasmepamy TOMOBKU W CTEPXHS, a
TaKXXe TOYHOCTbHO M3rOTOB/EHNS.

Cpegn  3TOro  MHOroo6pasus
60NnTOB Hanmbosnee pacnpPoCTpaHEHHbLIMM
ABNAOTCA  OONTbI C  LUECTUTPaHHOM
rOI0OBKOM  HOPMa/IbHOM  TOYHOCTW,
KOTOpble  BbIMyCKatlOTCA B TPéX
NCMNONHEHUSIX.

B 1a6n.6.2 npunBeaeHbl 0OCHOBHbIE KOHCTPYKTVBHbIE NapameTpbl 419 60/ITOB C
LLECTUIPaHHOW rOIOBKOWA.

Pnc.6.10

Tabnmua 6.2
OCHOBHble KOHCTPYKTMBHbIE NapameTpbl 4151 6GONTOB C LLECTUIPaHHON
ro/10BKOU
Juametp pe3nder d, Mm 8 10 12 16 20 30 42
IIar pe3s6s1 P, MM 1,25 | 1,5 | 1,75 | 2 2.5 3.5 4.5
Pasmep mon ko4 S, MM 13 17 19 24 30 46 65

Huametp ronoeku GontaD, mm [ 142 [ 187 | 209 | 26,5 | 333 | 509 | 72.1
BricoTa ronoekHu Gosrra h, MM 5.5 7 oS 10 13 19 26
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BonTbl ¢ KBaApaTHOM FO/IOBKO B OCHOBHOM UCMO/b3YHOTCS MPU COeAUHEHUN
LEPeBAHHbIX U3LeNINIA, He TPeOYHLWMX 3aKMMa FO/10BKM MPU 3aBUHYMBAHWN.

Kpome TOro, msrotasnveatoT 60Tl CMELMASIbHOTO Ha3HaYeHUs, UMetoLLme
MONYKPYT /Y, KOHUYECKYHO, LIUNIMHAPUYECKYIO U Apyrie ()OPMbl FOI0BKMU.

[Mpn 0603Ha4YeHUM 60NTa yKa3blBaeTCA BapuaHT MCMONHEHNA (UCNOMHeHNe 1
He YyKa3blBaeTcs), AMaMeTp pe3bbbl, AnMHA CTepXHSA 60/1Ta, KMacc NPoOYHOCTH, a
TaKXke HOMep CTaHfapTta, MO KOTOPOMY u3rotaBnmBaeTcd 60NnT. Ha y4yebHbIX
yepTeXax OrpaHMYMBaloTCA YMPOLWEeHHbIM 0603HayYeHeM 6onta. Hanpumep:
bont M 16 x 70 TOCT 7798-70; bont 2M 20-1,5x 70 TOCT 7798-70.

Bont uepTUTCA Tak, 4TOObLI €ro OCb pacrionaranack napasanensHo 0CHOBHOIA
Hagnumcy YepTexa.

Ha puc.6.11 npvBeféH npuvmMep BbIMOSHEHUS YepTexxa 6o0nTa B ABYX
MPOEKUMAX.

30°
|
I N i
— -H—= 0 - L
L 1 1
' . | Cxa5° |
- L0 -
i o - S o
b L - - =
Puc.6.11

Pa3mMepbl 601Ta onpeaensaoTca cnegyrowmmmn napametpamun:  d,=0,85d;
N,=2d+6; C=0,15d; h=0,7d; D=2d; R=1,5d; D,;=0,9C; r=1...3 mm;
r,- M0 NOCTPOEHMUIO.

Caiika — 370 feTaslb C pe3bb0BbIM OTBEPCTUEM B LIEHTPE, HABMHUMBAIOLLASCA
[0 ynopa Ha pe3bb0BbIA KOHeL, 60n1Ta WM WNUIbKK. [alkn BbIMyCKatOTCH
LUECTUrPaHHbIE,  KPYr/ble, KBadpaTHble, CTOMOPHble W  Ap. Hanbonee
pacnpocTpaHéHHbLIMN ABNAOTCA LLIECTUTPAHHbIE raviku, KOTOpble
M3roTaBNNBAKOTCA B [BYX WCMOMHEHWAX: WUCMoNHeHWe 1 — ¢ AByMA (hackamu,
MCNONHEHWe 2 — ¢ 0fHOI thackol (puc.6.12).

30°
o, /
) - -——T‘—
Puc.6.12

B Ta6/1.6.3 npmBefeHblI HEKOTOPbIE pa3Mepbl raek HoOpMasibHOM TOUHOCT!.
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Tabnmua 6.3
Pa3mepbl raek HopMa/lbHO TOYHOCTU, MM

HOMMHANBHEIH | 1747 pestopr P, My
JHAMETp Pe3bOEI S D H
d. MM Kpynseiii | Menkuii
6 1 - 10 10,9 5
8 1,25 1 13 14,2 6.5
10 1,5 1,25 17 18,7 g
12 1,75 1,25 19 20,9 10
14 2 1,5 22 24.3 11
16 2 1,5 24 26,5 13
18 2,5 1,5 27 29.9 15
20 2,3 1.5 30 33,3 16

Pa3vepbl raek onpeaenstoTcsa No creaytowmnm 3MAMPUYECKUM (opMynam:
D,=(0,9+0,95) S; H=0,8d; C=0,15d; R=1,5d nd,=0,85d.

B ycnoBHOM 00603HaYyeHWM TaKM YKas3blBaeTCA BapuvaHT WCMOJIHEHUS
(ucnonHeHe 1 He yKasblBaeTCs), AMaMeTp pesbObl, Lar pesbobl (AN Menkmx
waros), Homep [OCTa. Hanpumep, [alika M16 TOCT 5915-70;
Maka 2M20x1,25IOCT 5915-70.

Lllaitba - 3TO nnockas Aetanb, MMelowas (opMy Konbua. Lllainba
YCTaHaB/NNBAETCA MeXAy ranlkoi WAn MOBEpPXHOCTbIO 60/Ta M MOBEPXHOCTbIO
[eTanu [ANA  YBeNIMYEHMst OMOPHOM MOBEPXHOCTU, a TaKKe MpefoTBpaLleHus
MOBPEXAEHNSA NOBEPXHOCTN COEUHAEMbIX AeTasen.

Haunbonbluee pacnpocTpaHeHne Mosyunnn 0O6bIKHOBEHHbIE KPYT/ible LUAobI.
OHM OblBatOT HOPMa/lbHOW, YBENNYEHHOW W YMEHbLUEHHON TONLWMHbI U
M3roTaB/IMBaKOTCA B ABYX UCMOJIHEHMSAX: UCNONHEHNe 1 — 6e3 (hacKu, NCNONHEHWe
2 — ¢ (packon (pnc.6.13, a).

B uensax npefgynpexnaeHns caMoOoTBMHUMBAHUA GONTOB, BUHTOB U raek npu
BMOpaLM NPUMEHSOTCS MPYXXMHHbIE Walibbl (prc.6.13,6 ).

Mpy>XMHHaA LWainba HafeBaeTC Ha CTePXeHb KPenéxHon pdetanm wu
pacrnonaraeTca MeXay CKpennsieMoin AeTasbid U ranMkoi. HaknoHHas npopesb
NPY)XWUHHON Waibbl NPV  CKPEenjeHun Aaetanein CTPEMUTCA BAABUTLCA B
MOBEPXHOCTb 3aKpennsemMo fetain M pPe3bOOBON KPENEXHOW AeTanun, 4To
3aTpyAHAeT CamOoMnpon3BO/IbHOE BpalleHMe pPe3bO0BOM KPENEXHOW [AeTann B
CTOPOHY OTBUMHYMBAHUS.

Hapsgy C aTUM CyLecTBYHOT KBajpaTHble, MHOrosanyarble, CTOMOPHbIE,
chepryeckume, Kocble 1 Apyrue Bufpl LWaib.

Pasmepbl Waibbl YycTaHaBAMBaKOTCA B 3aBUCMMOCTM OT avameTpa (d)
KpenéxHon getann  (60NT, BUHT, LWNWAbKa). BbicoTa wainbsl b = 0,15 d;
HapyXXHbli1 gnametp D =2,2 d v BHYTpeHHMI1 gnameTp d =1,1d.
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O

Punc.6.13
Mpy 0603Ha4YeHUN LWalibbl YKa3bIBAETCA WUCMOMHEHME (MCMOMHeHWe 1 He
YKa3bIBaeTCs), AVaMeTp CTEPXXHSA KPENEXHoW AeTanun (60T, BUHT, LLNUIbKA), Ha
KOTOPYI0 HafeBaeTca LWainba, HoMep ctaHaapTa. Hanpumep: LWainba 12 TOCT
11371-78; Llain6a 2.12 TOCT 11371-78.
Ha punc.6.14 nokasaHo HarfisgHoe n3obpaxeHre 601TOBOr0 COeAMHEHUA N eé
MPOEKLMN Ha MNOCKOCTN MPOEKLNIA.

.
7 A,

Puc.6.14

UepTexkxn 601TOBLIX COeAUHEHWIA MOTYT ObITb BbIMO/IHEHbI TPEMS METOAAMM:
N0 KOHCTPYKTUBHbIM pasmepam, YrpoLeHHO 1 YCNOBHO.

[Mpn BbINOMHEHUN YepTeXa MO KOHCTPYKTMBHbLIM pa3mepam MapameTpbl
KPenéxXHbIX M3nennin 6epyTcs HenocpeACcTBEHHO M3 COOTBETCTBYHOLLIMX Tabnu
MOCTa.

Mpy  YyNpPOWEHHOM  M3006paXXeHMM MapameTpbl  KPENEéXHbIX  U3Aennia
onpeenstoTca Mo YCNOBHbIM COOTHOLLUEHMSIM, B 3aBUCUMOCTW OT Hapy>KHOTro
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(HOMVHaIBHOT0) AMameTpa pe3bobl. B aTOM ciyyae 3akpyriieHus ronoBoK 601TOB

N raek, a TaKkxXe (hackun Ha YepTexke He NOKa3sbIBatoTCH.
Ecnn amameTpbl pe3bobl KPENEXHbIX U3AeNNiA He

6onee 2 MM, TO Ha YepTexe

OHM m306pakaloTca YycnoBHo. Ha puc.6.15 nokasaHa nocnefoBaTe/lbHOCTb
YMPOLLEHHOr0 BbIMNO/IHEHWSA 6OTOBOIO COEAMHEHNS AETae.

&
do
D
- _d _
D
o
d —
di
~ | |
= A
—]
— I = L]
=
D
a) 0) B) I)
Punc.6.15

B coeanHsieMbIX AeTansiX NpoCBepMBAOTCA OTBEPCTUS AnameTpom do nop

6ont (pnc.6.15,a).
3aTeM Ha CTepxeHb 6o0nTa MocnefoBate/lbHO

HafeBalOTCs COeAMHSIEMble

aetann n waiba (puc.6.15,6) 1 ¢ NOMOLLIO raiky OCYLLECTBNSETCA KpenseHune

netaneit (puc.6.15,B).

Ha pvc.6.15,r nokasaHo ynpouleHHoe 601TOBOE coeAnHEHMe AeTanei. Bbixoa
CTEPXXH$ 60nTa 3a npefenbl raikvm npuHumMaetcs K = (0,25...0,5) d.

Tabnuua 6.4

OnpefeneHre 0OCHOBHbIX NapamMeTpPoB 60/ITOBOro coeAmHeHus ans 6onta 20

JlnaMeTp OonmHMCcaHHOW BOKPYT IECTHYT OIbHHKA
OKPYKHOCTH

D=2d=2:20=40 MM

Bricora roinosxu Goirra

h=0,7d=0,7-20= 14 mm

JlnvHa pe3p00BOM 9acThu 00ITa

Lo=2d+6=2:20+6=46 MM

Breicora rafikm

H=0,8d=0.8-20= 16 mm

HapyxHb1i nuaMeTp maiob!

Dm=2,2d=2,2-20 = 44 MM

Bricora maio bl

b=0,15d=0,15-20=3 MM

JlmameTp oTRepcTHS TO;T HONT B JleTagx

do=1,1d=1,1 20=22 mm

BuyTpeunuii quaMeTp m1aidGob

Do=1,1d=1,1:20= 22 MM

Boexon crepikas 60T 32 IPCACibl ralKu

k=0,3d=0,3-20=6 mm
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B 1a6n.6.4 B KayecTBe npvmMepa NpuBefeHa MeTOAMKa pacyéTa OCHOBHbIX
napamMeTpoB 60NTOBOro coeAnHeHNs ans 6onta gnametTpom 20 MM.
Ecnv npuvHATL TONWMHBLI COEAMHSAEMbIX [eTasieil COOTBETCTBEHHO M = 12MM
H =17 mm, Torga anvHa 6onrta 6yaet:
L=M+H+0+W+Kk=12+17+3+ 16+ 6 =54 mm.

3 Tabnuupl cTaHAAPTOB NpUHMMaeM AnnHy 6onta L = 55 mm u cornacHo
3TOMY pasmepy YepTM BONTOBOE COEAMHEHNE.

LLInnne4yHoe coegnHeHMe
Ha puc.6.16,a wun3obpakeHa wWNWIbka M Ha puc.6.16,6 wnunneyHoe

coefiMHeHNe aeTaneil. B cocTaB LUNWNEYHOTO COEAMHEHMS BXOAAT LUNWUIbKA,
raika, Wwanba n ckpennsiemble geTanu.

Jerans 1

Hertans 2 |

6)

Punc.6.16

LLInnnbKa - pe3bb0oBoe n3genve UUAVHAPUYECKON POPMbI, MMeoLLIee C 060MX
KOHLOB pe3bbbl, OAMH KOHel, KOTOpOoi (Mocafo4Hblii KOHel) BBWHYMBAETCA B
aetans.

OObIYHO LUMW/IbKK CTaBATCA Tam, FAe MO KOHCTPYKTUBHbLIM COOOPaXKEHUAM
He)XenaTe/lbHO CTaBUTb GONTbI U KOrAa Mo YC/I0BMIO 3KCnyatauun Tpebyertcs
yactasd pasbopka K cOOpKa COeAUHEHWUs [eTasieid, OfHA W3 KOTOPbIX WMeeT
60/bLUYHO TOMLLMHY.

Mpy 0603HaYEHMN LINUIbKN Ha Y4ebHbIX YepTexax YKasblBaloT AMaMeTp
pe3bObl, Lwar pesbbbl (418 MeNKUX LWaros), AJUHY LUMNWILKA U HOMep CTaHaapTa.
Hanpumep: Lnuneka M10x70 TOCT 22032-76; Wnunbka M10x1,25x70 TOCT
22032-76

Ha puc.6.17 nokasaHa Moc/nefoBarTe/lbHOCTb  BbINO/IHEHWS  LUMWIEYHOIO
coeauHeHns. CHavana B OHOW W3 AeTaneil C MOMOLLbIO CBepfla CBEpPNTCH
oteepctue (puc.6.17,a) panametpom g, = 0,854, rnyéuHoin /1, = J1; + 0,5d.
KoHeL, 3T0ro oTBepcTns NpeacTaBnseT cobom KoHyc ¢ yrnom 120° .

3ateM B OTBEpPCTMM Hape3aeTcs pe3bba C HapPy)XHbIM AUamMeTpoM A,
COOTBETCTBYIOLLMM AMaMeTpy pe3bbbl Wnuabku. nybuHa pessbbl fl; = /1,+ 20,
roe M— war pesbobl (prc.6.17,0).
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LLINvNbKa BBMHYMBAETCA CBOMM NMOCaA0UYHbIM KOHLIOM Ha BCHO AJIMHY Pe3bobl,
TO €CTb KOHel, pe3bObl BBUHYMBAEMOM 4acTW  COBMafaeT C JIMHUEN pa3béma
coeanHsaeMbIx aeTanen (puc.6.17, B, r).

d
di do
e
= E
5 -
= —
.
O
di d
di
; k k
0 5) ) r)
3) D
d _
Du
L - :I:
I L
—— P —
|
o) e) )
Puc.6.17

B npucoeguHseMolr getanu CBEP/IUTCH CKBO3HOE OTBEPCTUE AUaMEeTPOM
0o=01 +(1...2) MM. 3aTeM C MOMOLLbIO LWANObl U Tankm Aetasn COeLUHSAIOTCS
mexay cobon (puc.6.17, a, e, X). [AnnHa nocafo4yHOro KOHUA LUMW/bKA B
3aBMCUMOCTM OT MaTtepuasa CoefJMHAEMOM AeTaiM MOXET ObITb pasfIMyHON. Ans
[eTanei, N3roToBNEeHHbIX U3 CTa/n, NaTyHu U 6poH3bl J1,=1,64, a Ans geTanew,
M3roTOB/IEHHbIX N3 OTHOCUTE/IbHO HEMPOYHbIX Matepuanos Jf1,= 2,54,

[nvHa Wwnnnbkn onpeaensetcd no opmyne: J1=m+ 6 + W + k.

3necb M - wupuHa getann; 6 = 0,154 - BbicoTa wWakibbl; W = 0,854 -
BbicoTa ramku; K = (0.25...0.5)4 - pa3mep YacTu LLNUIbKK, BbIXOASLLEN 3a raiky.

Ha puc.6.18 nokazaH 4epTéX LIMNWNEYHOr0 COeAVHEHUS AeTanel B TPEX
MPOEKUMAX.
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Pnc.6.18

B1HTOBOE CoeNHEHWE

BUHT — 3TO UMAMHAPWUYECKMIA CTEPXKEHb C TOMIOBKOM Ha OHOM KOHLE U
pe3bboil Ha ApyroM. BuHTbI [Jendtcs Ha Kpené>kHble (4nd pasbeéMHOro
COeIVHEHVS AeTanein) N ycTaHOBOYHbIE (NS B3aMMHOIO (DMKCMPOBaHMS AeTanen).
B oT/Mume oT 601TOBOrO U LUMNUIEYHOTO COEANHEHNA NMPU BUHTOBOM COEAMHEHUM
raika He mcnonb3yetcs. o opme rofoBKM BUHTLI pasfenstoTcst Ha BUHTbI C
LMNMHAPUYECKON ronoBkon (puc.6.19,a), ¢ nonykpyrnoit ronoskoin (puc.6.19, 6), c
noTaiHomn rosnoskon (pnc.6.19, B) n ap.

a) 6) B)
Puc. 6.19

Ha pucyHke 6.20 npmsefeHbl NpUMepbl PasNYHbIX BapuaHTOB BUHTOBLIX
coefiHeHWA. Ha oAHOWN M3 COefMHSIEMbIX [eTaneil OTKPbIBAeTCA OTBEpCTUE ANS
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FONIOBKN M CTEPXHS BUHTA, a Ha APYroin Aetannm — pe3bb0BOe OTBEPCTUE NS
3aBMHYMBAHNSA BUHTA.
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a) 6) B)

Punc.6.20

BWHT pe3b60BOM YacTbl0 BBMHUMBAETCH B AeTaslb, & FOMIOBKOA MPUKMMAET
BEPXHIOIO feTaslb.

[nameTp CKBO3HOIO OTBEPCTMS MPUHUMAETCA HECKO/IbKO 60/bLue anameTpa
BUHTA. B BUHTOBbIX COEAMHEHMNAX HEOOX0AMMAsA BEMUYMHA 3aBUHUYNBAHNSA 3aBUCUT
OT Martepvana fetam W guvameTpa, U npuHumaetca L1 = (1..2) d. MNonHas
rnyéviHa oteepctusi L2=L1+6d ; rnybuHa pe3bbbl B getanm Ls = L1 +2P

LLINMLbI BUHTOB Ha BUAE CBEpXy MOKasblBAlOT YCIOBHO nog yrnom 45° k
pamKe YepTexa, He3aBMCMMO OT LeNCTBUTENbHOIo NonoxeHus (puc.6.20).

[Mpn 0603HAYEHNN BUHTA YKa3bIBAETCA BapUaHT MCMOMHeHMS (MCnosiHeHve 1
He yKasblBaeTcs), AvameTp pe3bObl, ANMHA BUHTA U COOTBETCTBYHOLMIA CTaHAapT.
Hanpumep: BuHT M10 x 50 TOCT 1491-80. 31a 3anucb NoKasbIBaeT, YTO BUHT
MMeeT HapyXHblin anameTp 10 MM, gsivHy 50 MM KU COOTBETCTBYET CTaHZapTy
MOCT 1491-80.

Tpy6Hble coeanHEHNS

ATOT BMA COEAVMHEHWA LUMPOKO WCMOMb3YeTCA B Pas/IMYHbIX OTPaciax
MPOMbILLNIEHHOCTN, B YaCTHOCTW, B HE(TAHON W ra3oBOM MPOMbILLIEHHOCTU, B
rMapaBNNYecKnX, NHEBMaTUYECKUX 1 ApYrux npubopax, a Takke B CMcTeMax raso-
N BOAOCHabXeHUs. CoefuHeHne Tpy6 Apyr ¢ ApYroM Mpou3BOAUTCA C NMOMOLLbHO
cneunanbHbiX aetane - GUTUHIOB. K (oMTUHram oTHocsTca MydThl (purc.6.21
a,6), yronbHukm (puc.6.21,8), TpoitHMKKN (pnc.6.21, r), KpecToBUHbI (pKc.6.21,4).
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MyTbl 6bIBalOT ABYX BWUAOB — npsMble (puc.6.21,a) n nepexogHble (puc.
6.21, 6). MNpamble MypTbl NpefHa3HayveHbl 419 Tpy6 OAMHAKOBOro AMameTpa, a
nepexofHble Ana Tpy6 ¢ pa3iMyHbIMK ArameTpamu. Ha BHYTpeHHel NoBEPXHOCTH
(OMTUHIOB M Ha HapY>XHOI MOBEPXHOCTN TPYObI Hape3aeTcs TpybHas pesbba.

a) 6) B) r) £)

PUTUHIM  MOTYT UMeTb  pas3/iyHble  KOHCTPYKUMK, 0becneymsaroLLme
coefluHeHMe Tpy6 C pasMyHbIMKM  AvaMeTpamn.  Tpybbl UM QUTUHIK
XapaKTepu3yrTCA BEeNIMYMHOM YCMOBHOrO Mpoxoda OTBepcTus Tpybbl Dy, B
3aBMCMMOCTU OT KOTOPOro MoA6uparoT pasMepbl KOHCTPYKTMBHbLIX 3/1EMEHTOB
(uTrHra. Tpyby Ha YepTeXe NoKasbiBatOT HEOBMHYEHHOWN B AeTa/lb Ha 2...4 MM,
NoaToMy pe3bba Ha Tpybe BbIXOAUT 3a TOpeL, AeTau.

‘Tpy6a 20 Mypra 20
I'OCT 3262-75 1'QCT 8948-75
(€50 AN Gadr .
— - d : | | :
( i\ o "\ |:I
‘\ le i ] [
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! |
fr J ||'l [
( l\ 1y t
LCx45° L
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Puc. 6.22
B ycnoBHOM 0603Ha4eHUN (UTUHIOB YKasblBAETCA TUM (UTWUHra, pasmep
YC/IOBHOI0 NPOXoJa 1 HOMep COOTBETCTBYHOLLIErO cTaHAapTa. Hanpumep, mydTa c
YCNOBHbIM npoxogom 20 MM 0603HavaeTca cnegyrowmm obpasom: MydTta 20
FOCT 8948 - 75.
Ha pwnc.6.22 nokasaH npumep CoeamHeHUs Tpyo C YyCNoBHbIM npoxogom 20
MM C MOMOLLb0 MY(Tbl.

dnaHuUeBbIe COeANHEHUA
B HeKOTOpbIX Cnyyasx, B 3aBMCMMOCTM OT YC/IOBWA 3KChnyaTauuu,
coeAnHeHne TpyO Apyr C APYroM OCYLUEeCTBASETCA C MOMOLGIO  (priaHLeB

(pnc.6.23). O6bIYHO TaKMe COeAMHEHUS BCTPEYatOTCA B HE(hTe- 1 ra3onpoBojax, B
BOAOMNPOBOAHbIX IMHUSX, a TAKXKE B XMMUYECKON MPOMbILLIEHHOCTW.
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®naHUbl ObIBAIOT Pa3/IMYHbIX BMAOB. KOHCTPYKLMK (hnaHLEB BbiGMpatoTCs B
3aBMCKMOCTV OT YCNOBMWIA 3KCMayaTauuu, pasmepoB Tpy6 U faBneHus. OHM
M3roTaBNMBAOTCSA M3 CTanN Unm yyryHa. CoefauHeHne (naHLEB NPOV3BOAMTCS C
MOMOLLbH 6OMTOB UMK LLNWMEK.

FH F

—1 :l MecTo cBapkn

/ \ daaHna ¢ TpyOoit
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Puc.6.23
CoeanHeHMe aeTanei LWNOHKOW

CoeauHeHe  AeTaneil  LUMOHKOW  MpefHasHa4YeHO  Ansa  nepegayn
BpaLLaTeNbHOro ABWKEHWA OT Basia Ha KO/eco. T0 LOCTUraeTcd C MOMOLLbLHO
LLMOHKW — feTa/n, KOTopas yYCTaHaB/IMBaETCA B Na3 COeAMHAEMON C Ba/IOM [eTanu
(LWKMBa, LIeCTepPHU, My(Tbl U T.4.) W NPeAoTBPaLLaeT UX NPoBOpaYnBaHue.

LLINOHKM Mo (hopMe AenaTcsa Ha npusmaTudeckue (puc.6.24,a), CerMeHTHble
(puc. 6.24, 6) 1 KIMHOBbIE (pUC. 6.24, B).

R 4

a) 6) B)
Puc.6.24

Mpu3MaTnUyecKmne LWINOHKM ABNAKOTCA Hambonee pacnpoCTpaHeHHbIMU U
BbIMYCKAKTCA B TPEX UCMOMHEHUAX. KOHCTPYKTUBHbIE pa3mepbl LUMNOHKK (BblCOTa
h n wupuHa b) n nasa BbIGMpalOT B 3aBUCMMOCTU OT AMameTpa Basna COracHo
cTaHgapTy.

CerMeHTHbIe LUMOHKM NPUMEHSIOT B TeX Cy4asX, KOraa KpyTALMe MOMEHTbI
He6onbwMe. KANMHOBbLIE LUMOHKN MCMOMb3YHOTCA B TUXOXOAHbLIX MeXaHu3Max W
BbIMYCKAtOTCA B YETbIPEX UCMONHEHUAX.
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Ha pwuc.6.25 nokasaHa mnocnefoBaTe/lbHOCTb LUMOHOYHOIO COeAUHEHUA
[eTann C Ba/loM C NMOMOLLbIO npuamaTmnyeckon (puc.6.25, a) n KnnMHoBour (pwc.
6.25, 6) LUMNOHOK.

/' ’.

a)

Ha punc.6.26 nokasaHo coefuHeHue
Bala C BTY/IKOWA NnocpeacTBOM
NpM3mMaTUYeckor LWNOHKKW. [Ana 6onee
HarngagHoOro M300pakeHns CoeavHEHUS
Ba/T 1 BTY/IKa AjaHbl B pa3pese.

Ha puc.6.27 noKasaHbl YepTexu
3/IEMEHTOB 3TOr0 COEAVMHEHUS — Ba/a
(puc.6.27,a), BTYNKM (pnc.6.27,6) wn
NPU3MaTUYECKOW LUMNOHKKM (puc.6.27, B).

PUCYHOK 6.26
A Ban Brynka Lmonka
al b
L :. Za
- ) =
A
a) 6) B)
PUCYHOK 6.27

CO0OpPOYUHBIA YepTEX MPU3MATUYECKOrO LUMOHOYHOIO COeAUHEHUS NPUBELEH
Ha puc.6.28.

Pa3mepbl LUMOHOK MOAGUpatOTCS B 3aBUCUMOCTY OT AnameTpa Bana. [14 Toro,
4TOObI MOKa3aThb LUMNOHKY B COOpe, Aat0T MECTHbIN paspes.

Mpn 3TOM Hago MMETb B BUAY, YTO B MPOAOSIbHOM pa3pese LUMOHKA He
LUTPUXYETCH.
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B paspese, neprneHaMKynapHoM ocu Bana (paspes A-A), LLMOHKa
LUTPUXYETCH.

3pech 4 - anameTp Bana, 6 - WMpPUHA LUNOHKW, L - BbICOTA LUMOHKK, T, U T, —
rnybvHbl Na3oB NOJ LUMOHKY COOTBETCTBEHHO Ha Bany W B Konece, J1 — fvHa
LLINOHKWN.

[NVHa LWNOHKX 3aBUCUT OT YC/IOBUW PaboTbl U JO/MKHA ObiTb Ha 4-5 MM
MeHbLLIE ANIMHBI CTYNNLbI KONeca.

A A-A

Pnc.6.28
Mpn 0603HAYEHUN LUMOHKM YKa3blBatOT pasmepbl CEYeHUs LUMOHKM b X h,
ANNHY WNoHKK L 1 Homep TOCTa.
Hanpumep, 3anucb «LLnoHka 10 x 8 x 50 TOCT 23360-78» yKa3blBaeT Ha
TO, YTO LUMOHKA Npu3aMaTUyeckas WMpUHoi 10MM, BbICOTOM 8 MM K aivHOM 50
MM.
LLInnueBble coeguHEHNA

LLInvueBble  COEAMHEHWS — 3TO  MHOFOLLMOHOYHbIE  COEAMHEHUS,
BbIMO/IHEHHbIE BMECTE C Ba/loM, MpeAHa3HayeHHble ANS Mepefadn KpyTALero
MOMeHTa.

Takue COeAVHEHWsI LUMPOKO MPUMEHSAOTCS B MalLUMHOCTPOEHWUM, WMEHT
KOHCTPYKTUBHbIE U MPOYHOCTHbIE NPEVMYLLIECTBA MO CPABHEHMIO CO LUMOHOYHLIMU
COeAVHEHNAMM.

Pnc.6.29
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Kaxkabiii 3y6 WAnLEBOro CoeAvHeHNs, BXOAA BO BMaAuHy CTynuubl, paboTtaeTt
KaK LUMOHKA, BbIMO/IHEHHAA HEMnoCpPeACTBEHHO Ha Bajly, W ABMAAETCA e4UHbLIM
LIeNbIM C Ba/IOM.

Ha puc.6.29 nokasaHbl LUIMLEBOW Ban U BTY/Ka, 06pasyloLime LWANLEBOE
COeANHEHMe.

Mo TNy 3y6LOB LNLEBbIE COEAVHEHWNA MOAPA3AENATCA Ha NPAMOOOYHbIE
(pnc.6.30,a), aBonbBEHTHbIE (prc.6.30,6) 1 TpeyronbHble (puc. 6.30,8). Bblibop
TMNa LWANLEBOr0 COEAMHEHWUA 3aBUCUT OT KX KOHCTPYKUMOHHBIX U
TEXHOMOTMYECKUX  0COGeHHOCTeW. MpAMOGOYHbIE  LWWLEBbLIE  COEAVMHEHWS
ABNAOTCA Hanbosniee pacrnpocTpaHEéHHbIMW. OObIYHO 4KMCO 3Y6LOB B TakuX
coeflMHeHUsX bbiBaeT 6, 8, 10, 16 n 20.

OCHOBHbIMM MapameTpamy NPAMOOOYHbLIX LIMLEBLIX COEAUHEHUI ABNAKOTCS
yncno 3y6beB Z, BHYTPEHHWA AvamMeTp d, HapyXXHblii gnametp D © wmpuHa
3yba b.

B)

Prnc.6.30

LLInnueBble cCoeauHEHMS Ha YepTexax n3obpaxatoTcs ycnosHo. Ha puc. 6.31
N 6.32 NoKasaHbl YepTeXu LNNLEBON BTYNKN M LWINLEBOIO Basia OKPY>KHOCTU U
obpasyroLyme MNOBepXHOCTeN BbICTYMNOB (3yObeB) Ha Banax W B OTBEPCTUAX
MOKa3bIBaKOT Cr/IOWHbLIMA OCHOBHbLIMU NMHUAMU. OKPYXXHOCTM U 06pasyroLme
MOBEPXHOCTEN BMaAWH Ha MJIOCKOCTW, NeprneHAVKYNAPHON ocu Bana uWau
OTBEPCTUA, N306PAKAKOTCA CNIOLLHBIMU TOHKUMU NHUAMMN.

T 4 ]
== 1] .

Puc.6.31 Puc.6.32
Ha n306paXeHusX, MNOMYyYeHHbIX MPOEUUpOBaHMEM Ha  MJIOCKOCTb,
NepneHauKYNsSPHYKD OCU  Baia WM OTBEPCTUS, a TakKXKe B  CEeYeHUsX,
nepneHANKYNsSpHbIX ocu Bana (ceyeHne A-A),  n306pakaloT npopuib O4HOro
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3yba M [ABYX BMafAuMH YMpoWeHHO 6e3 (acok uanm  npoTtodek. B ceveHum
napasinenbHOM 0CK Bana LWLl He LUTPUXYIOTCS.

D6x28x34x6
TOCT 1139-80

Pnc.6.33

CoefnHeHve WTnpTamm
LLITudpTamn HasbiBaloTCA CTa/lbHbIE CTEPXKHU, MPUMEHSEMbIE A1 XKECTKOIO
COeMHEHNA [eTaned WAM [N COXPaHEHWA WX MpaBUIbHOMO  B3aMMHOIO
nofoXkeHus. B nepBom cnyyae WTUQTLI Ha3blBAOTCA COEAMHWUTENbHbIMU, a BO
BTOPOM C/ly4ae — YCTaHOBOYHbIMW. LUTUPTLI MMET UWANHAPUYECKYD U
KOHMYeCKyH hopmbl (puc.6.34).

2 dacku ~ A

2 dackn \

a) 6)
Puc.6.34
YacTo LITWU(TLI MPUMEHSOT BMecTe C BMHTaMW. CHauana C MOMOLLbHO
WTUADTA, PUKCUPYIOT MOMOXKEHNE OfIHOW AeTann OTHOCUTENbHO APYroi, a 3aTem
BMHTaMV NPOU3BOAUTCA NPUXKATUE AeTaneil.

2
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L

3
a

]

=

Pnc.6.35
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LLITM(T Ha paspesax n30bpakarT Hepaspe3aHHbIM. Ecnm WwtudT npoxoguT
yepes OCb WM Ba/, TO Ha YepTexe AalOT MeCTHbIA pas3pe3. Ha puc.6.35, a
MoKa3aHO HarnsgHoe u3obpaXkeHne LWTUGTOBOro coeauHeHWsa Bana (2) cC
kKopnycom (3) npu nomowm wtugta (1), a Ha puc.6.35, 6 — 4yepTéx 3TOroO
LUTU(TOBOr0 COeANHEHWS.

OCHOBHbIMM MapameTpamu WTU(TOB ABNAOTCA A/IMHA U guameTp. [loatomy
Npu 0603HaYEHUN LUTUPTOB HEOOXOAMMO YyKasblBaTb 3TU napameTpbl. Hanpumep,
LUMNNHAPUYECKUIA WITUGT AnameTpom 10 MM 1 anvHoi 60 MM, YKa3sblBaeTcs
cnegyowwmm obpasom: LUt 10x60 TOCT 3128-70.

HepasbEMHbIE COeUHEHUA

Cpean Hepa3bEMHbIX COEMHEHWIn Ha MpPaKTMKe Yalle BCEro BCTpedvaroTcs
CBapHbIe COEAUHEHNS.
CBapHble coeguHeEHNA

CBapKoV Ha3blBaeTCs MPOLIECC Hepa3beMHOrO COeAUHEHUs AeTasieil NyTém
MOJIEKY/IAPHOTO MPOHUKHOBEHUS (AU((Y3UM) MEeTa/I/IOB CBAPMBAEMOrO U3LENNA U
3/IEKTPOAA, HaxXOAALWMXCA B pacriaB/ieHHOM  COCTOSHUW. CoefnHeHNs,
nosly4yaemMble MyTEM CBapKM MeTa/I/I0B, Ha3blBatOTCH CBAPHLIMU COEAVHEHNSMN.

CBapHble COEAMHEHMS  LUMPOKO TMPUMEHSOTCA B MalUMHOCTPOEHWUMN,
He(pTerasoBoin M XMMUYECKOA MPOMBILLIEHHOCTW, B CTPOUTENLCTBE U B APYrnX
06nactax. CBapKa MOXET MPOU3BOAUTLCA Pas/IMyHbIMK criocobamun. Hambonee
pacnpocTpaHEHHbIM BULOM CBapKU ABMSETCA 3/1eKTPOAYroBas ceapka.

B 3aBMCYMOCTM OT B3aUMHOIO PacrosioKeHNs AeTasieil CBapHble COeANHEHNS
LenAaTcA Ha: CTbIKOBbIE, YI/N0Bble, TaBPOBble, HAXECTOUHbIE. VX COOTBETCTBEHHO
0603HayvaoT 6ykBamun - C, Y, T, H.

Ha uepTeXe BCe BUAbl CBapHbIX LUBOB M300paXalT CMJIOLLIHON OCHOBHOWA
NMHWEA (BMAMMbIA LUOB) W LUTPUXOBOW NUHMEN (HEBMAMMbLIA LWOB). JIMHWA
BbIHOCK/  BbIBOAUTCA OT M300pakeHus wea. OHa ynupaeTcsd B  LUOB
OAHOCTOPOHHE CTpenkoin. Ecnum cBapHOM LWOB BWUAWMBIA, TO YC/IOBHOE
0603HayYeHMe LBa HAHOCUTCA Haf, MOJSIKON NMHUN-BbIHOCKM, €C/IV XKe CBAPHOM LLIOB
HEBWAVMbIW, TO YC/IOBHOE 0603HAYEHNe HAHOCUTCSA MOZ NOIKON TMHUN-BbIHOCKMN.

B ycnoBHOM 0603HayYeHMM CBApPHOrO LLUBA YKa3blBAlOTCA HOMEpP CTaHAapTa,
O6yKBEHHO-LM(poBOe 0603HaYEHNe LLIBA, YCI0BHOE 0603Ha4YeHme cnocoba CBapku,
3HaK 1 pa3Mep KaTeTa LUBa, a TakXe BCNOMOrare/ibHble 3HaKW.

B Ta6n.6.5 nokasaHbl pas3MyHble BUAbl CBapHbIX COEAUHEHWIA, WX
N300paKEHNSA HA YepTeXXe N YC/IOBHble 0003HayYeHUs. ECin Ha yYepTexe MMeeTcs
HECKO/IbKO TWUMOB CBapHbIX LUBOB, COOTBETCTBYHOLMUX OAHOMY 1 ToMy Xe TOCTY,
TO [JonyckaeTcA 0003HauyeHMe cTaHAapTa LWBa He MOKasbiBaTb Ha JIMHUAX-
BbIHOCKAX, a YKa3blBaTb B TEXHWYECKMX TpeboBaHWAX yepTexa. Hanpumep: "
CBapHble WwBbl NeNel-3 no M'OCT..., NeNe 4-6 no N'OCT....". Ecnu Bce cBapHbIle
LUBbl Ha YepTexxe OAMHAKOBbIE, TO [OMYCKAeTCA Ha  CBapOYHbIX LLUBAX
MoKasblBaTb /IMLWb JIMHUN-BBIHOCKM, & BCE HE0OXoAMMble TpeboBaHNA vepTexa K
CBapKe YKasblBaTb B TEXHNYECKMX TPeOOBaHMAX YepTexa.
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Tabnuua 6.5
1306paxkeHre 1 yCI0BHOE 0603HaYeHMe CBapHbIX LUBOB Ha YepTexe

Tvn HarnagHoe 1306pakeHne 1 yCnoBHOe
coefMHeHUA 1300paXkeHve CBapHOro 0603Ha4YeHne CBAPHOrO LLBA Ha
LBa yepTexe

TOCT 5264-80-C6-b 5

\

CTbIKOBOE

I'OCT 5264-80-T5-h 5
5

TaBpoBoe

T'OCT 5264-80-H5-M 5

\
—

\

T'OCT 5264-80-H5-h 5

Haxnéctouy
Hoe

TOCT 5264-80-V5= 5
\
Yrnosoe
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Ecnn Ha uyepTexke MMeKTCA rpynnbl OANHAKOBLIX LUBOB, TO KadKAOMY TUMY
LBa MpUCBaMBAEeTCA CBO MOPSAAKOBbIA HOMep. Ha O4HOW W3 NIMHWIA-BbIHOCOK
[aHHOW rpynnbl 4aéTCA NoHOe 0603HaYeHMe LWBa C yKasaH/eM Yucna Weos. 414
APYrnx LWBOB [aHHOW rpynnbl YKa3bIBAETCA /INLLb MOPSAKOBLIA HOMEP Ha NIMHUN-
BbIHOCKE.

Ha uvepTeXe CUMMETPUYHOTO W3AENNSA, MPU HAIMUUU Ha M300pPaXKEHUN OCU
CUMMETPUN, [OMYCKaeTCcAd OTMeyaTb JSIMHMAMMU-BbIHOCKaMM M 00603HayaTb LUBbI
TONBbKO Ha OHOIN N3 CUMMETPUYHbBIX YacTein N306paXKeHNs N3LeNns.

Ha pwuc.6.36,a npuBefieHbl HarnsifHble W300paXeHMsi [AeTanell CBapHOro
COeANHeHMs,, a Ha puc.6.36, 6 yepTEX CBapHOro COEAMHEHWUS 3TUX [AeTanein ¢
YCNOBHbIMW 0603HAYEHUAMWN CBAPOYHbIX LLIBOB.

fl'OCT 3264-B0-V3-bd
Y

NN

TOCT 3264-80-¥4-14
]

6)
P1c.6.36

CoeiHeHE NairKoi

Mpouecc NnoJly4yeHns
HepasbeMHOro COeAVHEeHNs MyTeMm )/
MECTHOr0 Harpeesa COefAMHAEeMbIX
aetanei  HWXe  Temrnepartypbl I
nnaBneHns, 3anofiHeHMsA  3a30pa
MeXJy  HUMW  pacn/iaB/IEHHbIM
npunoemMm W CcuenieHns ux npu 5 ]
KpucTtaninsaumm LiBa HasblBaeTcs
nankom. Pnc.6.37

CoefuHeHNA  NaiKoOM  LUMPOKO  MPUMEHSIOTCA B 3/1EKTPOTEXHMKE,
NpUGopoCTPoeHUN. B coeguHeHUsAX, MoMyvaeMblX MaKouW, MeCTO COeAUHEHMS
N306paXkatoT CMNJIOLLIHOM TOHKOWN NHMeR. [ns 0603Ha4YeHMst NasgHOro COeANHEHNS
MPUMEHSIIOT YCNOBHbIA 3HaK " KOTOpPbI HAHOCUTCA Ha IMHUN-BbIHOCKE.

Ecnmn WoB BbINOMHAETCA MO 3aMKHYTON IMHUK, TO B KOHLE IMHUN-BbIHOCKM
N300paXkaeTcsa OKPYXXHOCTb agnameTtpom 3...4 mm (pwnc.6.37). MNpn BbINOHEHUN
LUBOB Pa3/IMYHbIMU MPUMOAMU KXKLOMY M3 HUX NPUCBaMBaeTCA CBOM HOMeEp, a B
cneundukalmm 0aéTca cCbl/ika Ha 3TOT HOMep B rpade “lMNprMeyaHne™.

O603HayeHMe npunos  ykasblBaeTca B  crneuyudukaumm B pasgene
"Matepunanbl™.
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KneeBble coeiMHEHNA

CK/emBaHMEM Ha3bIBAETCS MPOLIECC MOMYYEHUSI HEPA3bEMHOIO COeUHEHMS
NEeTanei 3a CYET CoeanHEHMNS UX KneeM. [ 0603HaUYEHNsI KNEEBOTO COEAVNHEHNS

MPUMEHAIOT YCNOBHbIW 3HaK K+, B ocransHom npaBuna N306paXkeHNs KNeeBoro
COefJMHEHNSA NOIHOCTLI0 COBMNAZAl0T C M306paXKEHNEM MasHbIX COEAVHEHWI (puc.

6.38).
< “
& [

Pnc.6.38
CoeanHeHKe 3aKNEnNKamm
CoefIHeHNe 3aKnNénkamu TMPUMEHSIETCA ANS  COeAUHEHWs aeTanen w3

JMCTOBOTO M (paCOHHOrO  MNpokaTa.  3aknénka npeacTaBnsieT  co6oi
LUMHAPUYECKUIA CTEPXKEHD C FO/IOBKOIA.

Punc.6.39

Haunbonee WMpPOKoe pacrnpocTpaHeHne Moayynnn 3aknénku ¢ nonykpyrnoun
(pnc.6.39,a) 1 noTanHoi (pnc.6.39,6) ronoskaMun. Pexke BCTPeYaroTCA 3aKIENKM
C nonynoTaiHOM M NNOCKOW rosioBKamn. [nvHa 3akNEnKW onpeaenserca rno
topmyne: L=m +n + 1,5d, rae m, n — TONWUHbI CKMenblBaembIx geTtanein; 1,5 d
— pasmep Ans o06pa3oBaHWsA rofoBKWU. [lonyyeHHOe 3HayeHue OKPYrnsT Ao
6nvKalwero no CTaHAapTy 3HaYeHus. B T1a6n.6.6 npuseaeHbl pasmMepsbl
AVaMETPOB OTBEPCTUM MOL 3aKNEMKK

Tabnuua 6.6
ZLHZMCT“E‘KMK“ 8 |10 |13 |16 [19 |22 |25 |28 | 31|34 |37
. MM
AHAMCTP OTBCPCTIS | o | 1o |10 |47 |20 |23 |26 |29 |32 | 35 | 38
10,1 3aknémcy do , MM
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OOVH WM HECKOMbKO PSA0B 3aKNEMOK 06pa3yroT 3aKNEMOYHbIi LoB. Mo
YUCNY PSAOB 3aKNEMOYHbIE LIBbI AENATCA HA OAHOPSAHbIE U MHOrOpsAHbIE, a Mo
PACMO/OXEHWNIO 3aKNENOK Ha NapasfeNibHbIe U LaxMaTHbIE.

N

N
7,

5
.

6)
Puc.6.40
Mpn  3aKNENOYHLIX COEAUHEHWUAX AeTann pacnofaratoT BHaXNECTKY (pwc.
6.40,a) 1 BCTbIK C OAHOW WM [BYMSA Haknagkamu (puc.6.40,6). 3aknénku Ha
paspesax 1M306paxkaloT HepaspesaHHbIMUA. ECNn Ha yepTexke Hago yKasaTb TOJIbKO
pasMellleHne 3aKIEnoK, TO BMECTO TO/IOBOK M300paxatoTCAd KOPOTKME OCeBble
LLeHTPOBbIE JINHUN.
B ycnoBHOM 0603Ha4YeHUN 3aKNMEMNKKM YKa3blBaeTCA AMameTp, A/IMHA 3aKIEMNKN
N Homep cTaHgapTa. Hanpumep: 3aknénka 8x20 NOCT 10299-68 - 3aknénka c
MOMYKPYT/I0/ rONOBKOMN, ANAMETPOM CTEPXKHA 8 MM, AnMHOM 20 MM.
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MnaBa VII
CBOPOUYHbIN UEPTEXX
OCHOBHbIle NOHATUA U NpaBuia oPopMIEHNSA COOPOYHOI0 YepTexa

B atom pasgene Ham NPeAacTOMT 03HAKOMUTLCA C MpaBuiaMy BbIMOSHEHNA
COOpPOYHBbIX YepTexkeil. N4 3TOro BHavasle 03HAaKOMUMCA C  HEKOTOPbIMU
OCHOBHbIMW MOHATUAMYU 1 ONPeseneHUNAMN.

Noboli npegmeTr uamM  Habop nNpeAMETOB MNPOWM3BOACTBA, MOAMEXKALLMX
N3roTOB/IEHMIO Ha NPEeANpPUATIAMN, Ha3bIBAETCA U3LENNEM.

YCTaHOoB/EHbI CNefytoLme Buabl N3eNnii; CO0poYHble efANHULbI, KOMM/IEKCHI,
KOMMNNEKTbI.

COOpOYHOM efjuHNLEN Ha3bIBAETCA W3[esine, COCTaBHble 4YacTW KOTOPOro
NOANEXAT COeUHEHNIO MeXaY cO060l CO0POUHbIMK onepaumsiMn (CBUHUMBAHNEM,
KNENKOMW, CBapKOW, NaiKoi, OMpeccOBKON, pa3Ba/bLLOBKOW, CK/IEMBaHMEM,
CLUMBKOMW, YKNafAKoi 1 T. n.). Hanpumep, CTaHOK, peayKTop U T. [.

Komnniekc BKItOYaeT B cebs fABa v 60nee u3Lennid, He COeAMHEHHbIX
COOpPOYHbIMM  OnepauusimMi,  HO  MpefHa3HaYeHHbIX A/ BbINO/HEHWS
B3aMMOCBS3aHHbIX 3KCMyaTauMOHHbIX (YHKUMIA,  Hanpumep,  Liex-aBToOMar,
OypunbHasA ycTaHOBKa U ap.

B Komnnekc, KpoMe W3LeNniA, BbIMOMHAKOLWNX OCHOBHble (DYHKUUW, BXOAAT
aetann,  COOpPOYHble  eAMHUUbI,  NpeAHa3HayeHHble  ANA  BbIMNOIHEHUA
BCMOMOraTe/lbHbIX (DYHKUWIA, Hanpumep, AeTain U CO0POYHble eavHULbI A1
MOHTa>XKa KOMI/IeKca Ha MecTe ero akcnayaraumm n ap.

KomnnekT cocTtouT w3 [ABYyX W 00nee W3AeNNA, MMeKLWmMX obulee
3KCMn/lyaTayMOHHOe Ha3HayeHWe BCMOMOrarTe/lbHOro Xapakrtepa, Hanpumep,
KOMMNJIEKT 3anacHbIX YacTein u T. .

COOpOYHbIA  YepTEX U3OeNna - 3TO  KOHCTPYKTOPCKWIA  [JOKYMEHT,
XapaKTepU3YIOLWMNA  KOHCTPYKUMIO  M34ennsa U onpefensowmii - B3aMMHOe
MOSIOXKEHME BXOAALLMX B 3Ty COOPKY OTAE/bHbIX feTanel N CO0POYHbIX Y3/10B.

B npouecce npou3BoACTBa KaKaas feTalb M3roTaB/MBaeTcs Mo  paboynm
yepTexkxam. CO0pPOYHbIN YepTEX pa3pabaTbiBaeTCs MOC/Ae TOro, Kak HayepyeHbl
YepTeXN OTAENbHbIX AeTaei.

Ha puc.7.1,a nokasaHo HarfsgHoe u300paXkKeHVe HanpasaswoLwero 6/0Ka
NMOAbBEMHOrO KpaHa, a Ha pwuc.7.1,6 cocTaBnslowme 4YactM 3Toro 6/10ka B
pasobpaHHOM BUfE.

Kak BUAHO 13 pUCYHKa, Ha Kopnyce (2) pasMeLlaeTcs OTAeNbHbIA CO0POYUHbIA
PO/IMKOBBINA y3eNn. OH COCTOUT 13 ponnka (1), BO BHYTPEHHee OTBEPCTME KOTOPOro
3arnpeccoBblBaeTcs BTy Ka (9). Ponnk HageBaeTcs Ha ocb (5) U MOXET coBepLUaTh
BpaLLaTe/lbHOe ABUKEHNE.

Ha ocu npoaenbiBaeTca nas, B KOTOPYH BCTaBnseTcA nnaHka (4). MNnaHka ¢
MOMOLLbIO ABYX BUHTOB (7) NPUKPennseTca K Koprycy. 3T0 npefoTspaliaer
ropu30HTa/IbHOE MepemellieHre ocu. Kopnyc ¢ MoMoLLblo YeTbipéx 6ontoB (6) u
raek (8) kpenutca K onope (3).
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6} o

Puc.7.1

Ha puc.7.2 nokasaHa cxema COOPKW Hanpaensowero 6so0ka. B cxemax
COOpKM Tpamyeckn B BuAe MNPSMOYrONbHUKOB M3006paXkatoTcst BXogslme B
COOpOYHBIA Yy3eN1 3N1eMeHTbl B NOpsake WX CO60pKu. B npsiMOyronbHMKax
YKa3bIBalOTCA HaMMEHOBaHME 3MEMEHTa, ero 0603HayeHue, a Ans CTaHAAPTHbIX
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M3OenuiA - HavMeHOBaHME M HOMep cTaHaapTa. PasMepbl NPSAMOYrofbHUKOB
BbIGVPAIOTCSA NPOV3BO/ILHO B COOTBETCTBUM C (DOPMATOM HepTexa.

HAITPABJISIOI[ M BJIOK
HbB. 02.06.00.01

COOpOUHEIiT V3€I
Pomuk
Hb. 02.06.01.01 C4
| ‘ |
CranmapTHEIE C.oopquaﬂ TeTanmn CranmapTHEIE
H3OCIIHA CAIHHHITa H2OeIHd
Bunt M8x10.48 Ponuxk Kopmyc Bont M12x80.58
COCT 1477-75 HE. 02.06.01.02 HE. 02.06.00.02 I'OCT 7805-70
BTtynka Omnopa Buar M6x12.58
HE. 02.06.01.03 HE. 02.06.00.03 T'OCT 14473-75
[Tranka T'aitka M12.5
HE. 02.06.00.04 I'OCT 5915-70
Ocp
HE. 02.06.00.05

Puc.7.2

[ns  KaKaoro wv3genus, BXOAAWEro B COOPOYHbIA  y3en COCTaB/feTCA
COOTBETCTBYIOLLAsA KOHCTPYKTOPCKAsA LOKYMEHTaLus.

Mo KOHCTPYKTOPCKON [OKYMEHTaUMeN NoapasymeBatoTCA YepTeXM, CXEMbI,
TEXHMYECKME YCNOBUA M CrneumdmKaumsi, KOTopble MOHOCTbIO XapaKTepusytoT
KOHCTPYKTUBHbIE OCOBEHHOCTU U NPUHLMN paboTbl 3TUX U3LENNA.

CO0pOYHbIA YepTEX BK/OYaeT B cebs o6WMiA BUL COOPOYHOIO U3AENns,
UEPTEXMN OTAENbHbIX [eTasleid, a Takke [OKYMEHTauulo, HeobXoaumyko A1
COOPKM N KOHTPONA paboTbl COOPOYHOIO Yy3na.

Ha puc.7.3, 7.4, 7.5 n 7.6 npeacTtasneHbl paboyne YepTexun Kopnyca, ornopsl,
MAaHKW 1 0CK, BXOALLME B COCTaB Hanpas/nstoLlero 6/10ka.

Ha puc.7.3 nokasaH 4epTéx kopryca (Mo3.2) B TpEX npoekuuax. Ha
[OMNONHUTENbHOM Buae «I» B yBe/IMYEHHOM MacluTabe MOKasaHO pe3bboBoe
OTBEPCTWE NOJ, BUHT A1 KPenaeHus nnaHku. [ononHuTeNbHbIA BU NO3BONSET
YACHUTb FNyOUHY pe3bb0BOro oTeepcTus 1=12 Mm 1 gmuametp M 6.
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Hapa 0CHOBHOIA HaANNCHIO B TEXHUYECKMX TPeBOBaHUSX AaHa MHhopMaLus O

HEYKa3aHHbIX Ha YEPTEXE pagnycax.

125

130
26 80
% . s ; ™
4 o1B. @13 m |
R t ] N |
| | J
] o 1
8 Al | = |
| ' & o |
) 5| & 3 :
o © R20 + - |
I |
|
| | :
=i+
. A <
90 ' % R12
25
R12
|
! + HeyxkazaHHble panHycel R=2MM
=)
@w
HE. 02.06.00.03
{3 1 - . Tirep| Macca | Macm |
. H_:.nrﬂncr N mowyt | Tiomm, | ara OIIOPA 3_ 02 | 1
25 20 25 FTposepin . -
- -~ - - — Juer3 | Jlwctos 3
» 175 -] CTam 45
T'OCT 1050-60
Puc.7.3
130 —
- 26, - 80
] 4 ;
_40_ D +— |
/. S I
Fi e Q R —
e Lo i 2 W 2
” 5| K3 9
J/ g £ 12_ =
2100 J0 | ¢
n a
]
120 R12
0,5x45°
- 170 -
] fre] 4 1
YL T I 1. HeyxkazaHHble panuycel R=2nm
= : = = 2.*Pa31\-1ep IS CIIPABOK
<8 @80 T
| HE. 02.06.00.02
W /) —1 —+ Tarep] Jgccg [NVacm
‘ 4 %ﬂ I — KOPITYC | || 83| 1
-l @35 5 Juer 2 | Jheros §
2 OTB. Crans 45
TOCT 1050-60
Puc.7.4




Ha puc.7.4 nokasaH pabounii yepTéx ornopbl (no3.3). Ans Toro, 4tobbl
MoMy4nTb MOJHYI0 WHA(OPMaLMio 06 OTBEPCTUAX Ha (PPOHTA/IbHON MPOeKumK
[eTanu, AaHbl MECTHbIE pa3pesbl.

Ha puc.7.5 nokasaH pabounii 4epTéx nnaHku (nos.4) B ABYX Npoekumsx. Ha
(hpOHTaNIbHOM MPOEKUMM [aH MECTHbIA pa3pes, NO3BOMSIOLWIMIA cenaTb BbIBOA O
TOM, YTO OTBEPCTUA Ha MNJIaHKe CKBO3HbIE.

Ha puc7.6 npuBeaéH pabounii yepTéx ocu (no3.5). M3 atoro uyeptexa
HEBO3MOXHO MOMYYUTb MOMHYIO MH(OPMauMio O BUAE M pa3mepax Nas3oBOro
OTBEPCTUA NOA NNaHKy. [o3aToMy Ha YepTexke faH pa3pes A-A.
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Puc.7.5 Puc.7.6

Ha puc.7.4 nokasaH pabounii uepTéx ornopbl (no3.3). Ond TOro, 4toobI
NONYy4YnUTb MOMHYHO MHDOPMaUUIO 06 OTBEPCTUSAX Ha (PPOHTa/IbHON MPOEKLMM
[eTann, [aHbl MECTHbIe pa3pesbl.

Ha puc.7.5 nokasaH pabounii 4epTéx nnaHku (no3.4) B ABYX npoekumsax. Ha
(hpOHTa/IbHOM MPOEKUMM [aH MEeCTHbIA pa3pes, NO3BOMAIOLWMIA cenaTb BbIBOA O
TOM, YTO OTBEPCTUA Ha MNJIaHKE CKBO3HbIE.

Ha puc.7.6 npueBeaéH pabounii yepTéx ocu (no3.5). M3 atoro ueprexa
HEBO3MOXXHO MONYYNUTb MOJMHYH MH(OPMauMio O BUAE W pasmepax MnasoBoro
OTBEPCTUA NOA NNaHKy. [103aToMy Ha vepTexke AaH pa3pe3 A-A.

Ha pwuc.7.7 nokasaH 4epTéX pOSIMKOBOro Yy3/a, BXOAsLIero B COCTaB
HanpasnatoLero 610ka.

Ha cbopoyHOM YepTexke nokasaHbl rabapuTHbIE pasMepbl U3LeNNA: HaPY>KHbIN
AnameTp -160 MM, WipnHa- 55 MM, a TakKe BHYTPeHHWI guameTp - 35 MM.
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Ha puc.7.8 n 7.9 npuBegeHbl pabouve 4epTeXxu [ucka W BTY/KW.
COO0pOYHbIN  YepTéX POSIMKOBOro Yy3na paspabaTbiBaeTcs MOC/e COCTaB/eHMUs

UepTeXeN ANCKa N BTY/IKN.
Ha pwrc.7.10 nokasaH c60pOYHbI YepTEX HanpasnsoLwero 6/10ka
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MopsiaoK 1 NpaBuna BbIMOHEHMS COOPOYHOM0 YepTexa

[Mpy  BbINOMHEHUN COOPOYHOIO YepTexa HeobXO4MMO MPUAEPXKMBATHCA
cregyowmx npasut:

1. BbIinonHeHve c60pOYHOIO YepTeXka HaUYMHAETCH C BbISICHEHWSA Ha3HaYeHUs
3TOr0 M3AeNuns, ero yCTpoincTea U nNpuHumna pabotel. OnpeaensieTcs, U3 Kakux
yacTeil U 3/1eMEHTOB COCTOUT M3fenMe M NOC/efoBaTe/lbHOCTL ero COopKn U
pasbopKw.

2. Vicxopsa 13 paboyero nofoXKeHs n3genns, BblonpaeTcs raBHbIA BUA,

3.B 3aBMCMMOCTM OT CTEMEHW CMNOXHOCTU KOHCTPYKUMM MNPUHUMAETCH
macLuTao, B KOTOPOM 4epTuTcs 4epTeX. [10 BO3MOXHOCTW, Ccnegyet
npuaepxmearbca Macwrtaba M 1:1. T[locrne 3aToro  npuHMMaetcsa  opmar
yepTexa.

4.CocTaB/fieHne COOPOYHOrO YepTeXa HauyMHaeTCd C  BblYepurBaHUS
OCHOBHOW  cocTaBnsitowleir yact  (kopnyca) wusgenus. YepTéx kopnyca
BbIMONHAETCA Ha 0a3e 3CKM3a TOHKUMU IMHUAMW. OCTa/lbHble 3/IEMEHTHI
COOpPOYHOro M3deNns YepTATCA B TOM NOCNeL0BaTe/lbHOCTW, B KOTOPOW OHWU
cobupatoTca. Tak Kak B COOPOYHOM 4YepTexke [eTav COMpUKacaroTca [pyr C
APYrom Mo Hapy>HbIM KOHTYpaM, TO JIMHUSA UX COMPUKOCHOBEHWA NpPeacTaBnseT
Co60M efMHYI0 AN COMNpUKacaloWmMXCcs 3/1eMEHTOB NMHUIO. B KOHLUE TOHKMe
NINHM 06BOAATCA.

5.LLITPUXOBKY CMEXHbIX CeYeHWn [eTasieil Ha COOPOYHOM  YepTexxe
BbIMO/HAKT B MNPOTMBOMNOJIOXHbLIX HarpaefeHnax u nog yrnom 45° vnam co
COBWUIOM LUTPUXOB UM C U3MEHEHWEM PaCCTOSHUS MEXAY LUTPUXaMU.

6.CBapHOe, NasHoe, K/1IeeBoe 1 Apyrue nsLenvs n3 ogHOpoLHOro marepuana B
cObopke C [ApyrmMuy U3LenusaMuM B paspesax U CeYeHUAX LUTPUXYIOT Kak
MOHONUTHBIA npeameT (B OAHY CTOPOHY) C WM306paXkKeHWEM TrpaHuL, Mexay
4aCTAMU TaKoro MU3Aenns CrIoWHbIMU OCHOBHBLIMU NIMHUSMM.,

7.Npy  BblYepuMBaHUM MNPY)KMH Ha COOPOYHbLIX  YepTexkax CorflacHo
CTaHAapTy crefyeT MMeTb BBUAY CnefytoLume JONYyLLEeHWS:

- BMHTOBaA MpPYXWHa, MNOKasaHHasA B paspese /b M300paKeHUsaAMMN

CeYeHUn BUTKOB, YC/IOBHO CUMTAETCA HENpO3payHoil B Mpefeniax 30Hbl MeXay
LUTPUXMYHKTUPHBIMUA JIMHAAMMW, NPOELEHHBIMU 4Yepe3 CevyeHUs BUTKOB. JIMHWM
N306paxkaeMbIX [eTanei, pacnonoXeHHbIX 3a MNPY>XWHOW, A0BOAAT TOMbKO [0
LUTPUXMYHKTUPHOW NnHuK (puc.7.11, a);

- eC/IM AMameTp CevyeHus MpPYXUHbl 6osble 2,5 MM, TO B paspese OHa
n306paxkaeTcs 3alTprxoBaHHON (puc.7.11, 6);

- €C/IN XKe AMaMETP CeYeHUs MPY>KUHbI MeHbLLe WX paBeH 2,5 MM, TO OHa
3aKpatwumBaetca (puc.7.11, a);

- ec/in AmameTp MPOBOJIOKN pPaBeH WM MeHbLUe 2 MM, TO MPY>KMHA Ha
yepTeXe N300paKAETCA YCMOBHO NMHMENR, TonwmHok 0,6 ... 1,5 mm (puc.7.11, B).

8. BoNTbl, BUHTbI, Walbbl, 3aKNENKKW, LWNOHKMW, CTEPXKHW, CMJIOLLHbIE Basibl,
WNWUHAENN, PYKOATKA W Op.  M300pakaldT B NPOJOSIbHbIX — paspesax
HepacCeYEeHHbIMN.
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9. Ecnv ToNwMHa feTasiv MeHee 2 MM, TO [AOMYyCKaeTcd Ha COHOPOYHOM
yepTeXke TakMe JeTann 3aKpallmBaTth.

1 1
Tz
4l )
1 In
z 1y 1l |
} ; v ety
N2y 7
L
a) 6)
Puc.7.11
Puc.7.12 Puc.7.13

10. Ha c60poyHOM yepTexe ABVMXKYLUMECH LeTa/in NMOKa3biBalOT B OCHOBHOM B
paboyeM COCTOSHMU. KpailHee M NPOMEXYTOYHOE MOJIOXKEHNe MeXaHU3Ma Wan
OTAENbHbIX €ero 4YacTeil M300paXKaloT  LUTPUXMYHKTUPHOW TOHKOW JIMHWEN C
COOTBETCTBYHOLWMMY  pasvepamu. HayasbHOe MOMIOXKEHWE 3TOr0  3/IeMeHTa
N306paxkaeTcs Crn/IOWHOM TOHKON NHKEN (puc.7.12).

11.Ecnn Ha u4epTexe WMelOTCA OAMHAKOBble MO pasMepam K Qopmam

3N1EMEHTbI, TO HET Heob6XOoAMMOCTM MoKasbiBaTb MX BCe. [0CTaToO4YHO M306pasnThb
TONbKO OfVIH U3 HUX.

Ha puc.7.13 nokasaH YniOoTHUTENbHbIA Yy3en, B KOTOPOM Kpbilwka (rnos3.2)
COeAMHSAETCSA C KOPMYCOM C MOMOLLbIO LecTy 60n1ToB (No3.3), raek (no3.4) u waib
(no3.5). Ha yepTexxe KpenéxHble feTasv MOKasaHbl OAMH pa3 Ha [ABYX BuAax.
Ko/M4ecTBO KPenéxHbIX AeTasneil 0TobpaxkaeTcs B crieyudukalmn.

12.Mocne JOCKOHabHOW NPOBEPKM YepTeXXa BCe IMHUN 06BOAATCS.

13.[anee npocTaBnsarOTCA HEOOX0AUMbIe pa3Mepbl (rabapuTHbIE, MOHTaXKHbIE,
NPUCOeANHUTESbHbIE, YCTAHOBOYHbIE, 3KCM/TyaTaUMOHHbIE 1 Ap.).
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14.3aTeM BCe BXOAsWMe B COCTaB COOPOYHOrO YepTexa U3genus
HymepyloTca.  Hymepaums  no3vuuini - M3genvii - NPoOM3BOAUTCSA  COracHO
cneyungukaumm. TpocTaHOBKAa HOMEPOB MO3ULMIA N3LeNNIA NPOU3BOAUTCSH Ha
NINHUAX-BbIHOCKAX, KOTOPbIE HE [O/MKHbLI NepecekaTbca Apyr ¢ Apyrom. JINHUn-
BbIHOCKM MPOBOAATCA OT AeTasleil.

MecTo Ha getanu, OTKyga Oep8T Hayano /fIMHUA-BbIHOCKA, 0603HavaeTcs
TOUKOW. [na o6neryeHMs u4TeHUs COOPOYHOrO uYepTeXka HOMepa MO3ULMIA
MPOCTaB/IAOTCA BEPTUKA/IBHO WU TOPU3OHTa/IbHO. 03uLMK feTanel XenaTeibHO
YKas3blBaTb B LM(PPOBOI Nocnes0BaTe/lbHOCTU.

Ecnmn Ha yepTexke B O4HOM MeCTe MMeeTCs rpynna 04UHaKOBbIX U3L4eNNiA, TO
[l0NycKaeTcs NPOBOAUTL OHY BbIHOCHYH IMHWUIO C HECKOIbKUMW NapanniesibHbIMU
MosIKamMmy, Ha KOTOPbIX NPOCTaBMATCSA NO3ULMKN LeTasleil JaHHOW rpynnbl.

Ha puc.7.13 Ha O4HOW JIMHWW-BLIHOCKE MNPOCTaB/eHbl MNO3NLMK  TPEX
CTaHAAPTHbIX U3eNniA - 60NTa, ralikn 1 LWainobebl.

15.B KOHLEe 3anonHAeTca OCHOBHas HaAnucb YepTeXka M COCTaB/AETCA
cneunrKaums Ha nsgenve.

Cneuyngpukayms

Cneuymdukaums — 3TO [OKYMEHT, OnpeAenstolmii coctaB CcO0poYHON
eanHuUbl.  OHa o06sieryaeT 4YteHMe cOOPOYHOro YepTexxka M HeobxoamMMma ONS
KOMMN/IEKTOBAHNA ~ KOHCTPYKTOPCKUX ~ AOKYMEHTOB Ha  [aHHOe  u3fenve.
Cneundmkauma BbinonHaerca Ha ¢oopmare A4 cornacHo TOCT 2.104-68. B
cneummrKaumMn yKasblBalOTCS BXOAsLWMEe B 3TO M3Aenne CO0POUHblE eANHULLbI,
AeTann, CTaH4apTHbIE U3AeNns, MaTepuabl.

Ha puc.7.14 npuBefeH npuMep CocTas/eHus crieyngmKaumm HanpasnsoLLero
6noka.

B rpajge «OO603HauYeHne» [aércs OYKBEHHO-YMCNOBOE 00603HaYeHMe
COOPOYHOI0 YepTexxa, COOPOUHbIX EANHNUL, U JeTaNei.

CTaHfapTHble n3genna 1 marepuvansl He 0603HAYarOTCA M 3aNMCLIBAOT B
cneumpukaummn B pasgene «CraHAapTHble M3Lenuns» C TeMUM 0603HaAYeHUAMMU,
KOTOpble UM MPUCBOEHbI COOTBETCTBYHOLMMM CTaHAapTamu. KpenéxHble unsgenus
3anucbIBatoT B a/ihaBUTHOM NOpsAKe HAMMEHOBaHWIA.

B rpaje «HammeHoBaHMe» [alOTCH Ha3BaHUS pa3fenioB M HanMMeHOBaHWSA
OTAENbHbIX U3LENNIA.

B rpade «KonnuyectBo» yKasblBaeTCA KO/MYECTBO OTAE/IbHbIX 3/IEMEHTOB B
N3Lennn.

B rpaje «dopmart» yKas3blBaeTCS HOMepP (hopMaTa Kaxaow AeTanu, B rpage
"Mo3numa”™ — HoMepP NO3ULNN JeTasIn Ha YepPTEXE.

Ecnn 4epTéx BbIMOMHEH HA HECKO/ILKUX NINCTAX, TO A/18 BbICTPOro HaxXoXAeHs
KaXK[0ro n3genus yaobHo B rpage «30Ha» yKasbiBaTb WX MECTOPacnoNoXeHue.

padha «MprMedaHme» CNYXUT ANs  yKasaHus JONONHUTENbHOW HEe06X0AMMOM
NH(OPMaLUN O KXKAOM KOHKPETHOM U3AeNnn.

B HekoTOpbIX C/y4yasx [OMYCKaeTCA COCTaBMATb  CreuM(MKauui He Kak
OTAe/IbHbIA [JOKYMEHT, & Ha CO0POYHOM YepTexe (puc.7.7).
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Pasmepbl B CH0POUHBIX YepTexax

Ha c60po4HOM u4epTexe, B COOTBETCTBMM C €ro HasHauYeHMeM, HaHOCAT
pasMepbl, HEOOX0AMMble NS NPaBUNLHOIO Pa3MeLLEHMS AeTanieli OTHOCUTENbHO
OPYT Apyra, a TakXke A/ YCTaHOBKM BCel C60POUHOI eanHuLbl. O6a3aTeNbHbLIMY
AN CO0POYHOr0 YepTexa SBMAOTCA rabapuTHbIE, MOHTAXHbIE, YCTaHOBOYHbIE,
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3KCMNyaTaUMOHHbIE U MPUCOEANHUTENbHbIE pPa3Mepbl. Pa3Mepbl OTAeNbHbIX
AeTaneii Ha C60OPOYHOM YepTeXKe He HaHOCAT.

abapnTHble pasmepbl ONPeAenstoT BbICOTY, A/IMHY U LUMPUHY WU3AENNS UK
ero HavbonbluuniA avameTp. Ecnm oavH U3 pa3MepoB SIBMISIETCS MepeMeHHbIM
BCNEACTBME MepPeMELLEHNS ABMXKYLLUMXCA uYacTeld M3Aenus, TO Ha uepTexe
YKa3bIBatOT pasmepbl NPy KPanHUX MNOM0XKEHMAX NOABMKHbBIX YaCTel.

MOHTa>KHble pa3Mepbl - 3TO pa3mepbl, KOTOpble CyXaT Ans NpaBW/bHOIO
pasMeLLeHNs aeTaneil Apyr OTHOCUTENbHO Apyra. Hanpumep, paccTosiHUA MeXay
OCAMW BasioB peflyKTopa, pas3mepbl Mexay LeHTpamMu OTBEpCTUiA nop GONThl,
KOTOPbIE COEIVHAIOT ABe CO0POYHbIE eANHNLIbI 1 Ap.

MpucoeaMHNTeNbHbIE pasMepbl — pa3Mepbl, OMpPeAensitoLme BeNNUMHBI
371EMEHTOB, N0 KOTOPbIM AaHHOE U3AeNne NPUCOEANHAIOT K APYroMy U3LeNnto.

YCTaHOBOUHbIE pasMepbl YKasbiBAtOT MOMOXEHWE Y3na B u3gennn. OTu
pasMepbl HeOOXOAUMbI A/ TOro, YTOObl MPaBUILHO YCTaHOBWUTb W 3aKPenuTb
y3en. [lpuMepom  YCTAHOBOYHbLIX Pa3MEPOB  MOFYT  CNYXWUTb pasmMepbl
OKPY)XHOCTeli 1 [AMaMeTpbl OTBEpPCTUIA Moa 6GONTbI, PacCTOsiHME MeXAy OCAMU
(hyHAAMEHTHbIX GONTOB W T. .

SKcnnyaTauuoHHble  pa3Mepbl - 3TO  OCHOBHble  PacuyéTHble U
KOHCTPYKTVBHble pa3Mepbl XapakTepusytollive usgenne. Hanpumep, AvMaMeTpbl
NPOXOAHbIX OTBEPCTUIA, pa3Mepbl Pe3bObl Ha MPUCOEAUHUTENbHBLIX 3NEMEHTaX,
pasmepbl Mo/ KIKY U T. M.

XapaKTepHble pa3Mepbl — 3TO Te pa3Mepbl, KOTOPble KOHCTPYKTOP Mpw
MPOEKTUPOBAHUN CUMTAET HEOOXOAMMbIM YKa3aTb Ha COOPOUYHOM UepTexe, UTOObI
X 3aTeM CBEPUTHL C pasMepamMm, NPOCTaBNEHHbIMI Ha paboumx YepTexax AeTaneil.

B 0CHOBHOM BCe pa3Mepbl Ha COOPOUHbIX YepTexax ABNSATCA CPaBOYHbIMU.

[leTanupoBaHue C60pOYHOr0 YepTexa

C6opka Ntob0oro m3aennsa B NPoOn3BOACTBEHHBIX YCNOBUAX MPOU3BOAUTCS MO
cbopoyHoMy u4epTexy. B yyebHOM npouecce no COOPOYHOMY  YepTexy
BblYEPUMBAIOTCA OTZe/bHbIE AETaN, BXOAALLME B 3TOT YEPTEX.

BbinonHeHne paboumx 4epTexkel [eTanel no COOPOYHOMY YepTexy
Ha3blBaeTCs e T a/IMPOBaHNEM.

Ans TOro, 4TOObl BbLINOMNHUTL [AETA/IMPOBaHME COOPOYHOrO YepTeXa,
HeobX0AMMO B MePBYHO OYepefb NPOYMTaTb 3TOT YEpPTEX, T.e. CO34aTb NOJHOe
npegcTaeneHve 06 msgenmun. MpountaTb COOPOYHBIN YEPTEXK - 3TO 3HAYUMT:

1) noHATb (POpPMY, Ha3HayYeHMe W B3aUMOAEWCTBME KaKaoW [AeTanu
COOPOYHOr0 YepTexa;

2) BbIACHUTb, KaK pacrofioKeHbl AeTasin Apyr OTHOCUTENbHO Apyra, W
CNOCOObI X COeINHEHNS;

3) yCTaHOBUTb YCTPOMCTBO U34eNUsA U MPUHLMN ero paboTol.

Mpy YTeHMM COOPOYHOro YepTeXa BHayasle HEOOXOAMMO BHMMATENbHO ero
M3yunTb, BbIACHUTb €ro coctaB. [Nd 3TOr0 HY)XKHO O3HAKOMUTLCA CO
cneyugukaumen, yctaHoBUTbL HaMMeHOBaHWe, KOMMYeCTBO N Apyrue CBeAeHust 0
COCTaBHbIX YacTax wu3genus. o COOTBETCTBYHOLWMM HOMepam Mo3UUMiA B
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cneyuguKaumm onpenenseTcs nosoXKeHe Kaxkaon feTanu, BbISBASKOTCA B 0OLLMX
yepTax OpMbl U pa3mepbl 3TUX AeTasieid. Mpu 3TOM HY)KHO UMETb B BUAY, YTO B
COOPOYHOM YepTexke 0fHa M Ta Xe AeTaslb LTPUXYeTCH B O4HOM Hanpas/ieHun, a
CMeXHble AeTasm — B pa3/IMYHbIX HanpasnieHusx. OnpegenstoTca YCNOBHOCTUA 1
YMPOLLEHUNSA, NPUMEHEHHbIE B COOPOYHOM YepTexe, a Takke TWMbl COeAMHEHWI
OTJe/IbHbIX 3/1EMEHTOB COOPKMU.

Mpouecc aetannposaHna NPON3BOAUTCA C COO/IOAEHEM HEKOTOPbLIX NpaBuin
B C/ieAytoLLel Noc/efoBaTeIbHOCTL:

1. Heo6x04MMO 03HAKOMUTLCS CO COOPOYHBIM YepTeXxxoM, 0bpaTnB Mpu 3TOM
BHVMMaHVe Ha opmy aeTasei, UX Ha3HayeHve 1 B3aMMOAeCTBuE.

2. MbIC/IEHHO pacy/ieHUTb U3fenne Ha OTAe/bHble AeTaN.

3. BbIsBUTb CTaH4apTHbIe M NpoYne U3LeNns, Ha KOTOpble He COCTaB/AOTCA
paboune YepTexu.

4. Ons Kaxgow pgetany  onpefennMTb [NaBHbIA BWA, & 3aTeM  4mUcio
N306paKeHUn ANd  Kakao aetann. Yucno M300paKeHWA  [OMKHO  ObliThb
MWUHVMa/IbHbIM, HO B TO >Xe BpeMsi LOCTaTOYHbIM A/1A OnpefeneHns (opMbl U
pa3MepoB AeTau.

5. And Kakaoin getany B 3aBMCUMMOCTU OT pPasmMepoB U C/IOXKHOCTM BblbpaTtb
(hopmaT 1 Heo6XoAMMbIA MacLuTab.

BbinonHeHe paboumx 4epTexkeil >XenateNbHO HayMHaTb C MPOCTbIX MO
thopme aetanei.

Mocne BbINOHEHNA YepTexka He0OX0AMMO MPOCTaBUTL BCE pasMepbl. 3aTem
3amno/IHAeTCA OCHOBHas HaAMnmMcb, B KOTOPOI YKasblBalOT HaMMEHOBaHWe AeTanw,
0603HayeHne, maTepuras, MmacLuTab n3obpaxeHus 1 ap.

B KauyecTBe npumMepa pacCMOTPUM AeTanMpoBaHMe 06PaTHOro Knaraa,
HarnsagHoe n306paXkeHne KOTOPOro npeacTasieHo Ha puc.7.15.

Puc.7.15

Puc.7.16
ObpatHble KnanaHbl MPUMEHAIOTCA B TpybONpoBoAax A/1A MpefoTBpaLleHuns
LBVDKEHUS XXMAKOCTU UM ra3a B 06paTHOM Harpas/ieHun.
O6paTHbli1 KnarnaH coctouT 13 Kopnyca (1), wnuHgens (2), npyXwuHbl (3),
KnanaHa (4), wtyuepa (5) u npmXuMMHON raiikn (7). Mexay Kopnycom U
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LWITYLEpOM MpefycMOTpeHa  pe3nHoBas npoknagka (6), obecneunsaroLLas

repMETUYHOCTb COeANHEHUS.
Ha puc.7.16 nokasaHbl OTAENbHbIE AeTaNn KnanaHa.
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Ha puc.7.17 nokasaH CO0POYHbIA YepTEX 06paTHOro KnanaHa. OObIYHO Ha

OCHOBHOVA HafNMcK cO0POYHOro UepTexa YKasbIBaeTCs ero MacluTao.
[lnsi TOro, 4To6bI ONpPeAeNNTb PasMepbl OTAENbHbIX 31EMEHTOB, MO/b3YHTCS
MacliTabHbIM  TPeyronbHUKOM. [locTpoeHMe MaclITabHOro TpeyronbHUKa

NnokasaHo Ha puc.7.18.
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Mposogum oc X 1 . Touka O sBNSETCA Hauanom KoopauHat. o ocu X
OTKaAbIBaEM MpsAMYKO M, COOTBETCTBYIOLLYHO OAHOMY M3 pasMepoB, YKa3aHHbIX
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w

Ha COOpOYHOM uYepTexxe, a no ocum WU
YMCNEHHOMY 3HaYeHMIO 3TOro OTpPe3Ka.

13 KOHUOB 3TNX OTPE3KOB NPOBOAMM NpsAMble, NeprneHANKYNsapHbIe ocam X U
A, N HaxoguM TOUKY UX nepeceyeHns — Touky A. CoeMHAEM TOUKY A C HaYa/IoM
KoopauHat. TonyyeHHass npsmas OA  Ha3blBaeTca  MacliTabHOW NpsMON
yepTexa.

cnonb3ys 3Ty NpsiMyro, MOXKHO HaWTK pasMepbl BCEX 3/IEMEHTOB YepTexa.
Hanpumep, 4TO6bl OnpeaennTb pasmep 3/7eMeHTa, KOTOPbIM He YyKasaH Ha
yepTeXxe, OTKIaAbIBaEM AJIMHY 3TOr0 0Tpe3ka no ocn X 0TPE30K M,.

C KOHL@a 3TOro oTpeska MpoBOAUM MPAMYIO, NepreHANKYNAPHYH ocn X [0
nepeceyeHns ¢ MacliTabHoM MNpAMoi. TOuKy nepeceveHns 0603HaumMm Ail. U3
TOUKM A1 NPOBOAVNM MPAMYIO, NapaineNbHyo ocu X [0 NepeceyeHns ¢ ocbio 1.
OTpe3oK H,; NoKasblBaeT YNC/IeHHOe 3HaYeHVe BbIOpaHHOW MPSMOIA.

[ns onpefeneHns UCTUHHbLIX PasMepoB CTaHAAPTHbIX W3LEeNNIA, a TakKke
HEeKOTOPbIX  3/1EMEHTOB Hapagy C MacwTabHOM npsmMoi, HeobxoAMMO

MO/Ib30BaTbCA U CNPaBOYHbIMU MaTeEPUa/IaM.

NPSAMYI0 H, COOTBETCTBYIOLLYHO
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Cram 15

TOCT 1030-60

Puc.7.19
Hanpumep, ansa onpegeneHvs pasmepoB OTBEPCTMIA Nog 60NT, LINWUAbKY,
pasMepoB MNof K4 W T.A4. BHayaie C MOMOLWbH MAaclITabHOW MpPsSIMON
OnpeaenaroTcs  NPUOAN3NTENbHbIE pasMepbl 3TWUX 3/IEMEHTOB, a 3aTem
NoflyyeHHble pasMepbl KOPPEKTMPYHOTCA MO  CrpaBOYHbIM MaTepuasam B
COOTBETCTBMM CO CTaHAAPTOM.
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Kak BMAHO M3 COOPOYHOro 4epTeXxa, 06paTHbIA KnamaH COCTOMT K3 7
aetaneit, ogHa U3 KOTopbIX (ravika - no3umumsa 7) ABnseTca CTaHAapTHLIM U3Ae/MEM.

B npouecce [eTasMpoBaHUA YepTATCA YepTexku Kopnyca, LNUHAEens,
KnanaHa, Wwrylepa, Mpy>XXuHbl U NPOKNagKn. YepTéx raimku He 4epTUTCS.

Ha puc.7.19-7.24 nokasaHbl YepTeXxn 3TUX AeTaneit. Mpu nx BbluepumBaHUm
B 3aBMCMMOCTM OT PasmMepoB M CTEMEHU C/IOXXHOCTM BblOpaHbl COOTBETCTBYHOLLME
(hopmaTbl, OCHOBHbIE U JOMO/IHUTE/IbHbIE BUAbI.

Ha puc. 7.25 nokasaHa cneyudgumkaumsa 06paTHOro KianaHa.
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FnaBa VIII
CXEMBbI
O6ulme cBeAEHNA 0 CXeMAXx

B coBpemMeHHOI TexHMKe paboTa MHOIMX arperatoB U CUCTEM OMpefenseTcs
COBOKYMHOCTHIO  AEWCTBUA  PasIMUHbIX  MeXaHWYeCKUX,  MapaB/IMYecKuX,
MHEBMATUYECKMX N 3MIEKTPUYECKUX YCTPOUCTB. M3ydeHne paboTbl TaKMX CUCTEM
No paboymm 4epTe)kam BbI3blBaeT OMpefenéHHble TpyaHOCTU. [loaTomy npu
COCTaB/IEHNM YePTEKHO-KOHCTPYKTOPCKOM [OKYMeHTauuu Ha 3TU YCTpPOWCTBa
Hapagy ¢ pabounmy YepTexxaMmu COCTaB/IATCA U CreLnasibHble CXEMb.

Cxemamun HasblBatOTCA KOHCTPYKTOPCKME [OKYMEHTbl, Ha KOTOpbIX
OTAENbHbIE  3/1IeMEHTbl  W3[4eNns, WX PacrofiokeHne U B3aUMHas  CBA3b
MOKa3blBatOTCA YC/IOBHO. Cxema fBNSeTCs 0COObIM TUMOM YepTeXxen, Ha
KOTOPbIX MpW MOMOLUM YCMOBHbLIX rpauyecknx n LUPPOBbIX 0603HAYEHWI
onpeaenseTcs NPUHLMN paboTbl YCTPOMCTBA.

Bugbl n TMNbl CXeM, MX 0603HaYeHWe N TeXHU4Yeckme TpeboBaHUA K HUM
PErnaMeHTMpYrOTCA  COOTBETCTBYHOLUMM  rOCYJapCTBEHHbIM  CTaHAapToM. B
3aBMCMMOCTM OT XapakTepa  BXOLALWMX B YCTPOWCTBO 3/EMEHTOB U  CBA3N
MEXAY HUMW  CXeMbl [eNsTCa Ha BUAbl, KaXAbli M3 KOTOPbIX 0603Ha4YaeTcs
OyKBOW: KMHeMaTuyeckue - K, anekTpuueckue — 3, rngpasnmyeckue — I,
nHeBmMaTMyeckme — .

M0 Ha3HaYeHWIO CXeMbl AENATCA Ha Crefytolme 7 TUMOB: CTPYKTYPHbIE
cxembl  (0603HavaeTcd  uugpod 1),  (DYHKUMOH&IbHble  CXeMbl  (2),
NPUHUMNNabHbIE CXeMbl (3), CXembl coeanHeHusa (4), cxeMbl nogkaoyeHuns (5),
06LLme cxembl (6) 1 CXeMbl pacrosiokeHns (7).

CTPpyKTYpHbIe CXeMbl NMO3BOMIAKOT MOMYYUTb 06LLMe CBeAeHUS 06 u3genuu n
ONpeAenstoT B3aMMOCBS3b OCHOBHbIX YacTei n3genus.

DYHKUMOHA/IbHBIE CXEMbI MO3BOMAKOT NMOACHUTL MPOLECCHI, NPOTEKaKoLLME B
N3LENNN U B €ro YacTu.

MpyHUMNUanbHble CXeMbl [AlOT WH(OpPMaUM0 O COCTaBe 3/1eMEHTOB
N3LENNA U CBSA3M MEXAY HUMN.

CxeMbl COefUHeHUA (MOHTAa>KHble CXeMbl)  MOKa3blBalOT COELUHEHUS
COCTaBHbIX YacTel M3AeNns W1 BbISBAAKOT NPOBOAa, Kabenn, TpybonpoBoabl U KX
apmarypy.

CxeMbl MOAK/TOYEHWSA MOKa3bIBatOT BHELUHEE NOAK/HOYEHNE U3LENNS.

Ob6Lme cxembl ONPeAensatoT COCTaBHbIE YaCTW KOMI/IEKCa U COeAUHEHVE UX
MeXay cob0i Ha MecTe aKcnJyartauuu.

CxeMbl  pacnono>KeHWss  ONpefensdloT  OTHOCUTENIbHOE  PacrosioKeHume
COCTaBHbIX YacTein n3genus.

Hapagy C 3TMM, Ha NpakTMKe BCTPEYaloTCs M KOMOMHWMPOBAaHHbIE CXEMbI,
KOTOpble COAepXXaT 3/1eMeHTbl pasHbiX BUA0OB. KoOMOMHMpOBaHHas cxema
0603HauvaeTcA 6ykBoii C, a eé HavMeHOBaHWe ornpefenserca BMAOM W TUMOM
KOMOWHMPOBaHHbIX CXEM: CXeMa 3/1IeKTPOrnapasimyeckas NpuHUUnuanbHas.
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B KOHCTPYKTOPCKOM AOKYMEHTaUMmM cXeMbl 0603Ha4atoTCs B 3aBUCUMOCTM OT
nx Bufa u Tmna. Hanpumep, 33 — cXema 3neKTpuyeckaa npuHumnuansHas, K1 —
CXeMa KMHeMaTnyeckas CTPYKTYpHas 1 T. 4.

UT06bl NpaBu/ibHO, ObLICTPO M NIETKO 4YMTaTb CXEMbl, OHW [O/KHbI ObITb
BbINOJIHEHbI C CO6/IIOAEHMEM ONpeaenEHHbIX TPeboBaHWiA:

1.Mpw pa3paboTKe CXeMbl MacLUTab He YUNTbIBAETCH.

2.0N1eMEeHTbl CXEMbl BbINONHAKOTCA rpauyeckm B COOTBETCTBUM CO
CTaHfapToM. B HeKOoTOpbIX CryyasX OTAeflbHble 3/1eMeHTbl M306paxaroTcs
YMPOLLEHHO WX B BULE NPAMOYTOJIbHbIX PUIryp.

3.B cxemax OCHOBHbIE 3/IEMEHTbI BbIMOHAKTCA CM/IOLIHOW TO/ICTON NIMHUEN.
TonwwmHa NMHWIA cBA3K NpuHMMaeTcs B npegenax 0,2...1 mm. PaccTosiHMe mexay
COCEAHVMM NIMHMAMW  [O/DKHO ObITb He 60nee 3 MM, a Mexay OTAe/IbHbIMY
3/leMeHTaMN He MeHee 2 MM.

4.Cxembl JO/HKHbI OblTb MaKCMMa/IbHO KOMMAKTHbIMA M YA0OHbIMK 414
YTEHWS.

5.9nemMeHTbI B CXemax, obpasytolme OTAeNbHble (YHKUMOHaIbHbIE TPYMMbI,
MOTYT OTAENATLCA APYr OT Apyra WTPUXNYHKTUPHOW NIMHUEN.

6.Ecnim B coCTaB uYepTexxa BXOAAT 3/1eMeHTbl, 06pasyroline OTAeNbHble
He3aBUCUMble MPUHLMMUANIbHBLIE CXeMbl, TO OHM OTAeNAWTCA Apyr OT Apyra
TOHKUMW IMHUAMM.

7.Bce Hagnucy B CxemMax AO/MKHbI BbIMOHATLCA YEPTEXHBIMM LLPUQTaAMM,

KnHemaTmnyeckume cxembl

KMHEMAaTNUYeCKMe CXEMbI CNYXKaT ANs U3yUeHWst NPUHLMNA PaboTbl MaLLWH Y
MEXAHM3MOB,  BbIMOMHEHMS  KMHEMATUYECKMX  pacyéToB,  OMpeaeneHus
HanpaBfeHUs BpaLleHWsi, yMcna 06opoToB, a Takke MNpu cOOpPKe, WUCMbITaHUN,
Hanaake.

KnMHEMaTMYecKMe CXeMbl BbIMOHAOTCA B BUAE Pa3BEPTKW, T.e. BCE OCU U
Ba/lbl YC/IOBHO ~ pacrnofiarakTcs B OAHOM MNOCKOCTA. Ha KMHEMATUYECKMX CXeMax
Baslbl, CTEPXKHU, OCK U T.M. 1306PpaXKAOTCS CMNOLUHLIMMA OCHOBHBLIMU JIMHUAMMU, a
3NEMEHTbI - TOHKUMU IMHUAMUA.

B Ta6n.8.1 npuBelgHbl HarnsgHble U CXEMATMUYECKUE M300PaKEHMS
3M1EMEHTOB, UCMO/b3YEMbIX NPV COCTaBNEHUM KMHEMATUYECKIX CXEM.

Ha puc.8.1 nokasaHa NpuHUMNUATbHAs KUHEMaTM4eckas CXema KOpOG6KY
CKOpPOCTell TOKapHOro CTaHKa.

KnHemMaTuyeckas cxema BbIMO/MHSETCS B CNeaytoLLeli Mocne10BaTeIbHOCTH:

1. Bbl6upaeTcs opmaTt UepTexa, YepTaTcs rpaHuLbl (hopmaTta U OCHOBHas
HaAMNCh.

2. OnpeaensoTCs TUMbl YCOBHbIX 0603HAYEHMWIA 3N1EMEHTOB, UCMO/b3YeMbIX
B KUHEMATMYECKOI CXEME.
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Tabnuua 8.1

HanmeHoBaHWe HarnsgHoe n3obpaxeHue YcnoBHoe
0603HayeHNe

AneKTpoaBUraTenb

MOAWMMHUKA CKONBbXEHUA
N KayeHus:
a) pagnanbHbli;
6) ynopHbIit

CoeagnHeHve pgetam  C
Ba/1OM:
a) cBobogHoe npu
BPALLEHNN;

6) noaBvKHOE MpK
BpaLLeHUN

MydTa cuenneHus

alika Ha BUHTE,
nepefaroLLeM ABMKEHME:

a) Hepa3beémHas;

6) pa3bemHas

nockopemeHHas

nepegaya ﬁ

3ybyaTble nepegaqu: e’
a) UWAMHApUYECKas, 2
0) KOHWuecKas - )

ST
[
) 6) 0) yax

3. YepTarcsa Basibl b, bbl 11 bbbl KOPOOKWM CKOPOCTE TOKAPHOro CTaHka. MNpw
3TOM Heobxo4MMO cobntofaTh MPUMMEPHOE COOTHOLLEHME PasMepOB MEXXOCEBbIX
paccTosHMI BaloB. Ha KOHLaxX Ba/loB NOKa3blBatOTCA MOALUMIMHUKN CKOSbYKEHUS,

4. Ha Banax 4yepTATCs 3ybuaTble KONéca.
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5. 3aTeM NOKa3bIBatOTCS 3NEKTPOABUraTe b, 3/leMEHTbI PEMEHHON nepegayn,
MY(TbI CLeNIeHNsA 1 Apyrue 3f1eMeHTHI.

6. llocne 3TOro 4epTéxX BHMMAaTE/IbHO MepenposepsaeTca. [lpyu Hannuum
HETOYHOCTEN OHW YCTPaHAKOTCH.

3 4 5 5] 7

@210\ \;3210 z=30% z=54] /z_44
TS L

x

JIC
JIC

KC. 01.00.00 K3

_ v |JETep | Macca Macmrab
oot [T P ot | o, | ama] INOPOOKaA CKOPOCTER
[Q=pran ¥
BRI KPIHE:MEITH'—IECI{EIH CXEMA
Juct | Juctos
Pnc.8.1

7. JIMHUN YepTexxa NPMBOAATCS B COOTBETCTBME CO CTaHAAPTOM.

8. Bce 3neMeHTbl KMHEMATUYECKOW CXeMbl HymepytoTcs. Banbl HymepytoT
puMcKuMK Lmcppamu (b, bbl, bbbl), ocTanbHbIe anemeHTbl — apabekumn (1, 2, 3 u
T.4.). opsAKOBbLIA HOMEP 37eMeHTa MPOCTAB/AETCH Ha MOJIKE JIMHUU-BbIHOCKMN.
[Mof MONMKOM JIMHUKU-BBIHOCKM  YKasblBatOT OCHOBHble XapaKTEPUCTUKM U
napameTpbl KWNHEMaTUYECKOr0 3/1leMeHTa.
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9. B KOHUe 3anofiHAeTCa OCHOBHasa Haanucb uYepTexa. TakK Kak
pa3paboTaHHbIN YepTEX ABNAETCA NPUHLUMMNAIBHON KUHEMATUYECKON CXEMOW, OH
0603Havaetca no cxeme: KC. 01.00.00 K3.

DNeKTPUYECKNE CXEMDI

CoBpeMeHHble CTaHKW, aBTOMaTUYeCKne IMHUN, NMPUOopbl UMEKOT PasINyHbIe
3NEKTPUYECKME YCTPONCTBA, A/18 MOSACHEHUSI KOTOPbIX COCTaBNAKT 3/IEKTPUYECKNE
CXEMbl. JNEKTPUYECKME CXEMbI BbIMOMHAKTCA B COOTBETCTBUWM C MpaBuiamu,
YCTAHOB/MIEHHbIMX B COOTBETCTBYHLUMX cTaHAapTaX. CyulecTBYET HECKO/bKO
CTaHAAPTOB, KOTOPble OMpefenstoT YC/NOBHble rpafuyeckne 0603HAYEHUS
3MIEMEHTOB, NMPUMEHSAEMbIX B 3/IEKTPUYECKNX CXeMaX. B Tabnuue 8.2 npuBeaeHsl
YCNOBHble 0603HAYEHMSI HEKOTOPbIX 13 HUX.

Tabnvua 8.2
YCnoBHble rpatmyeckmne 0603Ha4EHNSA B 3NIEKTPUYECKMX CXEMAX

I'padraeckoe I'padnaeckoe

Hamvenopanne L HamvieHoBanme L
Hn300paskeHne n300pakeHe
Pesuctop |/- '_\';} Konpencarop = ij@
a) TIOCTOSTHHBII T _|V a) TIOCTOSTHHBIIT
0) mepeMeHHBIIi 2) b) 0) mepeMeHHBIIT 2) b)

60

fe = |
Tpansucrop v VYennurens =
45 n ;
12

_ hE
Huon E Penponykrop )
-3
" 6.8
BrixmouaTens vr' CurnanpHag 1amna E 3
o
Karymka Q:\y
HHIYKTHBHOCTH o~ AHTeHHA Y
Tparcdopmarop § g’?zér 3azeMieHne J_
o =

SNeMeHTbI U3eNNs N306PaKaAOTCA B 3/IEKTPUYECKMX CXEMAX B COOTBETCTBUM
C pa3Mepamu, YCTaHOBMEHHbIMM CTaHAapTOM. Ecnu pa3mepbl 3/1eMEHTOB He
pernaMeHTMpPOBaHbl CTaHAAPTOM, TO OHM M3006paXkatoTCs MNPOMOpLIMOHaIbHO
OPYTUM 3MieMeHTaM. O/eMeHTbl B CXeMaX A0/MKHbI pacrionaraTbCs TaK, YToObl
CXeMa Jilerko umTanach M 6blna yao6Ha B NpUMEHeHWUN. JIMHUKN 3NeKTPUYECKON
CBS3M 06bIYHO BbINOMHATCA ToWwMHON 0,3...0,4 MM. Ha cxeme A0/MKHbI ObITb
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yKa3aHbl XapaKTepuCTUKN BXOAHbLIX M BbIXOAHbIX Liener (HanpshkeHue, pof TOKa,
yacTtorta u ap.).

R1 [] g{f 108 | | 1%

ED503
1
Obozr Harmenoearme Kan. | Ilprmevanme
ConpoTimnenia
Rl MLT- 0.5-10 kOm+10% 1
R2 MLT- 0.5-2 kOm+10% 1
R3.R4 MLT- 05 1kOm+10% 2
T DAHEMCTOPEL
T1 KT203 1
T2 KT312 1
Joner
DIl KD3503 1
D2 ED3503 1

AA.01.00.00 E3
DNMeKTpHUYeCKad Tatep | Macea [Macmrat

[lsm PTuct | Ne moxym. | Iogn. | Jdata

IR OpHHIUIHATEHAT |Y
[IpoBepen
CXCMa Juct | Mucros
Pnc.8.2

Ha anekTpnyecknx cxemax psAaoM C YCNOBHbLIM Fpafuyecknm n3obpakeHem
a/IEMeHTa NOKa3blBaeTCs ero 6ykseHHoe 0603HaveHue. Hanpumvep: P - pesucrop,

C - KoHpeHcatop, T - TpaH3uctop, [ - anod, B - BonbT™MeTp 1 Ap. Ecnn B
N30eNNN UMEETCH HEeCKO/IbKO OAHOTUMHbIX 3/1EMEHTOB, TO Moc/e OYKBEHHOro
0603HaYeHNs 3/1eMeHTa YKa3bIBaeTCA ero NopsaLKOBbIN HOMep, Hanpumep, P1, P2,
P3,... win bl, b2, b3. Ecnn B n3nenne BXoauT TONbKO OAWNH 3/1EMEHT AaHHOM
rpynnbl, TO NOPSAKOBLIA HOMEP B €ro MO3ULMOHHOM 0603HAYeHUM MOXKHO He
YKasbIBaTh.

Ha pucyHke 8.2 nokasaHa nNpUHUUNUanbHas 3N1eKTpUYecKas cxema.

143



rl/l,qpanIl/I‘-IeCKl/le N NMHEBMaTN4YeCKMe CXEMbI

CnapaBnnyeckne M NMHeBMaTUYECKME YCTPOMCTBA W CUCTEMbl ynpaBneHus
LLIMPOKO UCMONb3YOTCS B Pa3/IMYHbIX OTPAC/isSX NPOMbILLNEHHOCTKW. MMo3aToMy npu
pa3paboTKe TEXHMYECKON [OKYMEHTaLMyM 4acTo MNPUXOAUTCS CTanKMBaTbCs C
Pa3NYHLIMA TUAPABNMYECKUMU W MHEBMATUYECKMMM cxemamu. B Ta6:n.8.3
npvBefeHbl HEKOTOPblE rpafuyeckne YCnoBHble 0603HAYEHMSs, UCMONb3yeMble B
rMAPaBANYECKUX N MHEBMATUYECKUX CXEMaX.

Tabnmua 8.3
MN:| HaHMeHOEBaHHE ObozraucHHe |N! [HauMeHOBaHH 2 ObozHAUSHHE
- H opMATEHO 0TEPEITEIE

1 | Jimuu ceamn — 15 |peryimMpyeomuil opras
, | Tpybonposozet Kanas npemoxpaHu-
2 | pRICOKOTO DABJISHME - . L e
; CoegHHeHHS IMHHA _ | Perynarop nasnenus !

CBA3H + - 17| nnemmarmuecit

IleperpenMEanne

4 | mumait ceazu 18 | ObparHeLi KIanan

Hacoc moct ogaH0d#E

Ilogeon #aigxo Tl O,
oA . 19 | mpoHIB0IHT SMBHOCTH

I3 BmTeHHEM

¢ | CmE Bozmyxa 3

20 | Kommpecco,
CHCTEMEL 0 ST

IMogeopn eozmyxa ( raza)
IOI D3aEIeHHEM

-]

21| l'uppomotop

g | Bemyck Bo3myxa (rasa)

B aTMOChepy [TreemomoTop

Bar mop armochepHEEIM

IaBIeHHEM 23| Pyunoil Hacoc

A KEYMYIATOP TTHE EMATH-

- Hacoc
10 [1ecetii (banoH, pecieep, 24 o
Imie CTe pEHHEIIT
BOZIyX0 COOpHUE)
A REVMYIET 0p . :
11| ruppasmige cragt 25 | Hacoc potanuonssii

® B ¢ C 000 vEae

IwmHmp rugpaemm-
26 |4eckiil M MHEEMAT I-
HECKHIH
Ilwmaap rugpaem-
YECKHH W THEeEMAT H-
HECKHIH

TUNETP IIE HEHOEOCTH
WU BO3TyVXA

il

$UMETP - BIAT00T OEIH -
(=1

]
=]

I

HopManmeHO 2aKpRITEIH
PeryIHpYIO MM oprand

28 I.'[HJ]HHit[p OFHOCTO- | |
POHHHM

14

a¢¢we[%TlT+

ﬂ

CxeMbl BbINOHAKOTCA B COOTBETCTBUM C Tpe6OBaHI/IFIMI/I roCyAapCTBEHHbLIX
CTaHAapToB. [lpn  coOCTaBNeHMM TakUX CXeM  MOJb3YKTCA  YCNOBHbLIMM
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0603HaYeHNAMU A4/19 M300paKEHMs arperaTtos rmapo- U NMHEBMOCUCTEM: HACOCOB,
rMAPONPUBOAOB, Pa3INYHbIX MMAPaBINYECKUX 1N MHEBMATUYECKNX YCTPOMCTB.

Ha pwnc.8.3 MokasaHa aKCOHOMETpMYeCKas CXema  rMapaBNyecKo
TOPMO3HOW CUCTEMbl aBTOMOOMNA. C MOMOLLbK 3TOW CXEMbl MOXHO MOHATb
NPUHLUMN paboTbl TOPMO3HOM cUCTEMbI. py HaxaTun Ha nefanb Topmo3a (1)
NPUXOANT B ABWXKEHWE MOPLLEHb TMAPOUMINHAPA, KOTOPbLIA CXKUMAET XMUAKOCTb,
Haxogawytocs B unnmnHgpe (2). B pesynbTate 3T0r0 XXMAKOCTb MOJ, AaBNeHUEM
yepe3 wnaHru (3) nepepaetcd K paboumm uunmHapam (4). Pabouvie uMnnHApsbI, B
CBOK OYepefb, C MOMOLLbIO MOPLUHEA rnepeaardT HeoOXOAMMYH Harpysky K
TOpMO3HbIM Konoakam (5). ocne TOro, Kak OTMycKaeTca TOpMO3, pabouas
XXWNOKOCTb B CUCTEME NOA AEWCTBMEM AAB/EHUS CO CTOPOHbI NPYXUH (6) yepes
LLMIAHT BO3BPALLAETCA K [IaBHOMY LMANHAPY W fanee B BMKOCTb (7).

Pnc.8.3
Ha puc.8.4 nokasaHa ruapaBnMyeckas CXema TOPMO3HOM CUCTEMbI
aBTOMOOMNA C NPUHATLIMU YCNIOBHbIMM 0603HaYeHUAMU OTAe/bHbIX 3/1EMEHTOB.

7

I G W=

2 1

™)

314_1 i ﬁ(i
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Ha puc.8.5 nsobpaxkeHa NpuMHUMNuanbHas rufpasnnyeckas cxema MexaHnu3ma
nogaynm  XXUAKOCTU (3MYNbCUW) ANA  OXNTAKAEHUA PEXYLLEro WMHCTPYMeHTa
0bopyaoBaHUA 1 JeTanw.

B1 | 1 5 8 |

ObozH. Hanmenoeanne Kon.| IIpumeuanue

Bl B2 | Tunpobax 2

N1 1llecTep MY ATEIN Hacoc 1

FLF2 | dumm 2

EP1 Tlpenoxpanu eNEHEI T'HOpP 0Kl 31 1

K1l Tnopoknanan 1

1.8 JONoNHUTENEHE € THHAH 8

AA.01.00.00 H3
Cuctema ana nepegaun  |wep | Maces [Macmrad
1z [ Tuct | Ne mosy. | Tlogn. | Jara SM}EI.]'IBCI/II;CIP A
Depron Y
[Tposepan I'nppaenu4eckan
NPHHIHNHATEHAA CXEM3 Juer | Muctos
Punc.8.5

Ha puc.8.6 — npvHUMnuanbHas NHeBMaTUYeckas CXeMa MexaHu3ma nogayu
C)KaToro Bo3ayxa MHeBMAaTUYeCKOro 060pyJ0BaHus.
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3
/}{ 16
NSO
6
H'f_
17~ [ 1
181
1 1]
19 __|
2
! 63
Il
b,
| 11
@ v
Ne Hanmenoeanne Kon.| Ipumeuanne
1 3300 PHEK BO3IVEA 1
2 Konmpeccop 1
3 PHIE TPEL 2
4 TIneEMamiIeckHi o OpaTHEIR KIanaH 1
5 BoamvxocbopHEE 1
4 Enanas pemvETOpHEIH 1
i Knanas vop aneHnA 1
i IIHEEMOM OTOD 1
0 Knanas npenoxpaHHTeNEHER 1
10,21 JIuaun cemn 12
AA.01.00.00 P3
| JMurep | Mecca PuBemrab
@{_ Juet | Me mossar. | Tlogm. | Jdara Cﬁcgggf[awggnalm
e
;,T%H TIpeEMaTIHECKan
NP HHIMNHATEHAT CXeMa Jwer | Jmctos

O6e CXeMbl BbINOMHEHbI B COOTBETCTBUM C TpebOBaHUSIMM CTaHAapTa.
LinppoBble 0603HayYeHUs NUHWIA  (TPYOONPOBOAOB) Ha CXemax [AatoTcs
nocnefoBaTe/lbHO, HayMHass OT BXofa B CUCTeMy. HanpaBneHue ABMXEHUS

XNAKOCTN W BO3AyXa B JIMHUAX YKa3blBa€TCA COOTBETCTBEHHO CTPENKaAMU
().
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MnaBa IX
KOMIMBbKOTEPHAA TPAPNKA

B nocnegHue pecATuneTMs KOMIMbHOTEPHbIE TEXHO/OMMM OXBaTbIBatOT BCE
HOBble HanpaB/eHUs [eATeNbHOCTU YesioBeka. He ABMAETCA WCKIOYEHWEM U
yepyeHune. Co3faHbl UM COBEPLUEHCTBYHOTCA MHOIOYMC/IEHHbIE Tpagnyeckme
nporpaMmbl, 3HaYNTENBHO obneryarowipe npoBefeHmne MPOEKTHO-
KOHCTPYKTOPCKUX paboTt. Cpefn BCero MHOroobpasmns TakMx nporpaMm 0coboe
MecTo 3aHMMaeT nporpamma AutoCAD. 3OTa nporpaMMa Ha CerofHsWHUA OeHb
SIBNSIeTCA  Hambo/nee COBEPLUEHHOW M Yalle WCMOoNMb3yemon rpadmyeckoi
nporpaMMon.

Pabouyee okHo AutoCAD

Mocne BKAOYeHWs nporpaMMbl  AutoCAD OTKpbIBaeTcs pabounii 3KpaH

(pnc.9.1)

| Fardas =| I3 |stznzerd
Graw o[l —Dime =] Dk

Punc.9.1

Pabounin skpaH AutoCAD COCTOUT M3 LLECTU OCHOBHbIX (DYHKLMOHA/IbHbIX
30H: 006/1aCTN MOCTPOeHMS YepTexa (rpajmyeckas 30Ha), OKHa KOMaHZ, MmaHeniu
MEHI0, NaHesne MHCTPYMEHTOB, BK/IAA0K MOAE/IN N CTPOKM COCTOAHMS.

B coctas naHes i MeHI0 BXOAAT CeAytoLmne 3/1eMEHTbI:

x File (Paitn) - codepXUT TakmMe KOMaHAbl, KaKk KOMaHAbl COXpaHeHMSs
UepTeXXei, BbIBOAA Ha NneyaTb, CO34aHUA HOBbIX (JOPMATOB U HEKOTOpPbIE APYyrue.

x Edit (MpaBka) — cofepXuT B cebe KOMaHAbl KOMWPOBAHWUS, BbIPE3KMU,
BCTaBKW, CTUPaHNA 00BLEKTOB U Ap.

x View (Bup) — cofepXuT KOMaHAbl YnpaBneHWs BUAaMW YepTexa,
KOMaH/bl nepexofa K TpEXMepHOMY MOZAENMPOBaHNIO U Ap.

¥ Insert (BcTaBKa) — COAEPXUT KOMaHAbl PasMELUEHUs Pas/IMyHbIX
3/IEMEHTOB.
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x Format (PopmaT) — BKIOYAET KOMaH/b!l OMpejeneHns rpaHunL, YepTexa,
pefakTUpoBaHMA LBeTa, TONWMHbI U TUNa IMHWUIA, BbI6opa pa3MepHbIX, TEKCTOBbIX
cTunein wn ap.

x Tools (CepBuc) — cCOOePXUT KOMaHAbl HAaCTPOWMKN 3KpaHa, OOGHOBNEHWS
nonen, KOMaHAHOW CTPOKWU 1 ap.

x Draw (PucosaHue) — cogepXXut B cebe Bce KOMaHfbl, HeOOXoauMble A1
BblUepumMBaHua yepTtexa B cucteme 2D n 3D.

x Dimension (Pa3mMepbl) — COAEPXUT KOMaHAbl HaHeCeHWs pa3mMepoB Ha
yepTexXax.

x Modify (PegakTupoBaTb) - COAEPXUT KOMaHAbl ANA pefaKTMPOBaHUA
0OBLEKTOB.

x Window (OKHO) — BK/IKOYaeT KOMaHAbl, HemocpeacTBEHHO CBA3aHHbIE C
N306paXkeHeM 0ObEKTOB Ha IKpaHe.

x Help (Momowp) — COAEPXUT KOMaHAbl OOpalleHns W rnomcka
NHopMaLun.

OKHO KOMaHj, pacrnonaraetcsi B HWDKHeW 4acTu 06/1aCTM PUCYHKa K
OAEPXNUT CTPOKY, UCMO/b3yeMYHO A/19 BBOAA KOMaHg, nonb3osareneMm. KomaHaHas
CTpOKa TakxXe CNy)XXUT A4/11 BblIBOAA 3arpoCcoB 1 COOOLLEHNIA NPOrpammbl.

Mocne 3arpy3kn AutoCAD B HWKHeil 4YaCTu 3KpaHa BbIBOAMTCA CTpPOKa
COCTOSIHMUA, B KOTOPOA COAepXKaTcsl TeKylme HaCTPOMKU U UHCTPYMEHTDI,
MO3BO/IAKOLLME YNPABAATb Pa3/IMUHBIMUN PEXXMMaMN.

[MaHeNnb WHCTPYMEHTOB 06ecneymBaeT HeMoCPeACTBEHHbIN [OCTYyN K
Hanb0o/ee YacTo NPUMeHAEMbIM KOMaHAaM.

CucteMbl KoopanHat B AutoCAD

B nporpamme AutoCAD KOOpAMHATbI  TO4ekK MOryT 3a/aBaTbCA
cnefytowmmmn MeTofamu:

NHTepaKTUBHbIN MeTOA. ITOT METO[ - CaMblii MPOCTON. KoopanHaTbl TOUEK
33/jat0TCS C NOMOLLbHO MbILLIN.

MeTo4 HenocpeACTBEHHONo BBOAa KoopaumHat. [pu 3Tom  MeToAe
MONOXEHNSA TOYEK 3aAatoTCA MO COOTBETCTBYHOLMM KOOpAMHATaM, W TOYKK
pacrnonaraloTcs 0THOCMTENIbHO Hayaa KoopamHar.

MeTog 0THOCUTE/IbHbIX KOOPAUHAT. B cucTeMe OTHOCUTENbHBIX KoopAnHaT
cMmeLleHmst ocet X 1 Y OTKNaAblBalTCAa OT MpefblayLleil NOCTPOEHHON TOYKW.
[lnsi 3TOro UCnonb3yeTcs BblpaXeHne @ Ax, Ay, rae AX - U3MeHEHNe KOOPANHATSI
no ocn X, Ay - U3MEHEHVEe KOOPAMHATbI MO OCH Y.

MeToA NoNSIPHbIX KOOPAMHAT. ITOT METO[ NPUMEHSETCS, KOrda 3a4arTcs
A/IMHa 0TPe3Ka 1 Yros, KOTOpPbIiA COCTaBSET OTPE30K C OCbHO X.

[nsa 3TOro Mcnonb3yeTcs BblpaXeHne @ L< a, rae L —annHa oTpeska, < -
CMMBON yrna, Q - BeNMYMHa yrna. B nonspHoi cucTeme KoopAuHaT Yron
N3MEPSETCA OT rOPM3OHTA/IbHON OCK, MPUHMMAEMOI B KaUYeCTBE HYNEBOI OTMETKM
AN U3MEPEHMS yrNa.

Ecnn BennumnHa yrna nonoXuTtesibHa, TO OH OTK/1aAblBaeTcs NPOTMB YacoBOWA
CTPesiKK, OTpULaTe/IbHbIN Yros OTK1aAbIBAeTCA MO YAaCOBOW CTPESKE.
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MeTog pasMepoB M HanpaB/fieHWA. [lpy NOCTPOEHUM OTPE3KOB 3TUM
MeTO4OM 334aloT UX AANHY W HanpaB/eHWE HemnoCcpeACcTBEHHO YKasaTesnem
MbIlLM. HanpaBneHWe OTpe3Ka OnpefenseTca HanpasneHWem Kypcopa, a ero
OJIVHY MOXHO BBECTM C KfasuaTypbl. MeTtog ABfseTca Hambosiee 4acTto
NPYMeHAeMbIM U B OCHOBHOM MCMO/b3YeTCs NMpu BblYepUMBaHUN rOPU30HTa/IbHbLIX
1 BEPTUKASIbHbIX JINHUIA.

MeTogukKa uncnosibzoBaHUA komaHg AutoCAD

Mpn co3gaHun yepTexxeil B AutoCAD NpYMEHSIETCA MHOXECTBO Pa3/IMYHbIX
KOoMaH4. O3HaKOMUMCH C HEKOTOPLIMU U3 3TUX KOMaHZ,

MocTpoeHne oTpe3KoB. OTPe30K ABMSETCA OAHMM U3 OCHOBHbLIX OOBLEKTOB
vepTexkxa. OTPe30K CTPOUTCA MeXAy [ABYMS TOYKaMW, KOOPAMHATbl KOTOPbIX
BBOAATCA npu  Bbi3oBe KomaHabl LINE  (OTPE3OK) O4HUM U3
BbILLENepeUnCeHHbIX METOA0B (puc.9.2).

Command: LINE

Specify first point: YKa3blBaeM  MOJIOXXEHME MEPBOA TOYKW, MOMECTUB
yKa3zaTe/lb MbILLUW B HYXKHYIO TOUKY 3KpaHa M Ha)kaB /IEBYHO KHOMKY.

Specify next point or [Undo]: YKa3blBaeM MOMN0XEHWE BTOPOIA TOUKN.

Specify next point or [Undo]: Yka3biBaeM MONOXEHNE TPETbeW TOUKM

«ENTER».
HH’-I ANEHAA Bropaa

Tpemsa
f TOMEA

Puc.9.2
Ecnv npy NOCTPOEHUN NPSMON IMHUM JoMyLeHa ownbKa, TO C NOMOLLGHO
napameTpa Undo (OTMEeHUTb) MOXHO eé ucnpasutb. [Nd 3TOro0 HYy>HO BBECTU
napametp «Undo» n HaxaTb KHOMKY «ENTER». B aTtom cnydyae nocnefHss
HayepyeHHas NIMHUA CTUPAETCA M KYpPCOp BO3BPaLLaeTCa K npefblayLuein Touke. Ha
prc.9.3 NoKasaHa nocneaoBaTe/lbHOCTb NPUMeHeHNs napameTpa «Undox.

HauaneHag
f TOYKA

4

Undo Undo
ITocnemH ag

TOUKA e,

Pnc.9.3
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MapameTtp Close (3akpbiTb)  MO3BOMAET COEAVHUTL MOC/IEAHIO TOYKY
NOMaHOW IMHUKN C Ha4a/IbHOW TOUKOM, T.e. CO34aTb 3aMKHYTYHO (urypy (puc. 9.4).

Hauaneuas
/ TOHEA
[
Close
IMocnenas oo
TOYEA —“‘\
—
Pnc.9.4

MocTpoeHne OKPY>KHOCTeN. [N NOCTPOEHUS OKPY>KHOCTU MCMOJb3YeTCH
KomaHga CIRCLE ( OKPY>XHOCTD).

Command: CIRCLE

Specify center point for circle or [3P/2P/Ttr(tan tan radius]:

B KBagpaTHbIX CKOOKax [aHbl pas/iM4yHble MapameTpbl A1 MNOCTPOEHUS
OKPY>KHOCTeN. PaccMOTpPM BapuaHTbl MOCTPOEHMS OKPY)>KHOCTENR:

1. MoCcTpoeHne OKPY>KHOCTU MO LUeHTPY 1 paguycy. MNocne obpaleHns K
komaHae CIRCLE 3agaém UeHTP OKPY)>XHOCTW, a 3aTtem paguyc. [locTpoum
OKPY>XHOCTb pagunycom 20 mm (puc.9.5).

Command: CIRCLE

Specify center point for circle or [3P/2P/Ttr(tan tan radius]: Yka3biBaem
MOMOXEHNE LIeHTPa OKPY>KHOCTMW.

Specify radius of circle or [Diameter]: Bsogum 3HauyeHue paguyca: 20
«ENTER®.

2. IlocTpoeHne OKPY>KHOCTM MO LEHTPY U anameTpy. Nocne obpalleHuns
K kKomaHze CIRCLE 33aaaém LeHTP OKPYXXHOCTW, a 3aTeM BBOAUM napameTp D n
yKa3blBaeM [AMaMeTp OKpPYXHOCTW. [na npumepa MOCTPOUM  OKPY>KHOCTb
anametpom 30 MM (puc.9.6).

Command: CIRCLE

Specify center point for circle or [3P / 2P / Ttr(tan tan radius ]: YKa3biBaem
MOJIOXKEHME LIeHTPa OKPY>KHOCTMU.

Specify radius of circle or [Diameter]: D «<ENTER»

Specify diameter of circle : BBogum 3HayeHue gnameTtpa: 30 «<kENTER».

Punc.9.5 Pnc.9.6
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3. MocTpoeHMe OKPY>KHOCTM MO [ABYM KOHEYHbIM TOYKaM [vameTpa.
[ns  NOCTPOEHWS OKPY)XXHOCTW, MNPOXOAsLWed 4Yepe3 [Be KOHEYHble TOYKMU,
3afarowme gmameTp, seoantca napametp 2P (2 Touku) ( puc.9.7).

Command: CIRCLE

Specify center point for circle or [ 3P / 2P / Ttr(tan tan radius ]: 2P
«ENTER»

Specify first end point of circle’s diameter: Yka3biBaem NepByt0 KOHEYHYHO
TOUKY AvameTpa OKPY>KHOCTW.

Specify second end point of circle’s diameter: Yka3biBaem BTOPYH KOHEUYHYO
TOUKY AvameTpa OKPY>KHOCTW.

Ileppas KoOHEeYHAA
TOuKa JHAMETpa \

Bropaa KoreuHa
TOYKa IUaMeTpa

Punc.9.7

4. ToCcTpoeHME OKPY>KHOCT Y MO TPeM TOo4KaMm. 3BeCTHO, 4YTO Yepes Tpu
NO6ble TOUKY, He NieXKalLe Ha O4HOW NPSAMOI BCerfa MOXHO NMPOBECTU
OKPY>XHOCTb. [MpeanonoXmm, YTo AaHbl Tpu ToUkn A, B, n C, 1 yepes 3Tn TOUKU
HY>KHO NPOBECTU OKPY>KHOCTb. [1/11 MOCTPOEHNSA OKPYXXHOCTU, MPOXOAsLLel Yepes
Tpy TOuYKK, BBOAUTCA napametp 3P (3 Toukn) (pnc.9.8).

B

Puc. 9.8

Command: CIRCLE

Specify center point for circle or [ 3P / 2P / Ttr(tan tan radius ]: 3P
«ENTER»

Specify first point on circle : Yka3biBaem Touky A.

Specify second point on circle : YKa3biBaem TOUKy B.

Specify third point on circle : Yka3sbiBaem Touky C.

5. TocTpoeHre OKPY>KHOCTMU MO ABYM KacaTe/lbHbIM K Heil 06beKTaMm U
paguycy.

Mof KacaTe/lbHbIM K OKPY>XHOCTN OOBEKTOM MOHMMAETCH 0OBEKT, UMEIOLLNIA
C OKPY>XXHOCTbIO OfHY OOLLYH TOYKY. Takum OOBEKTOM MOXET ObITb OTPE3OK,
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OKPY>XXHOCTb UK Ayra. 15 NOCTPOEHNS OKPY>KHOCTU YKa3bIBaKOTCA [jBeé TOYKM Ha
06beKTax, BbIOPaHHbIX B Ka4eCTBe KacaTe/lbHbIX K OKPY)KHOCTM, W e€ pagnyc.

MpeanonoXmm, 4YTO Ham faHbl [Be MpsiMble M HeoOXOAUMO HauepTUTb
OKPY)XHOCTb  paguycoM 15 MM, Tak, YTOObl 3T NpsMble OblIN KacaTeNbHbIMU K
Heli (pnc.9.9).

TlepBEIit P.. R15

O0BEKT i

[TepebIit J

00BEKT

Punc.9.9

Command: CIRCLE

Specify center point for circle or [ 3P/ 2P / Ttr(tan tan radius ]: T <ENTER»

Specify point on object for first tangent on circle: YkasblBaeM TOYKY Ha
nepBom 06bekTe. MNpu 3TOM Ha 06beKTE A0/HKEH NOSBUTHCA CUMBOJ KacaTe/lbHOW.

Specify point on object for second tangent on circle: Yka3biBaem TOYKY Ha
BTOPOM 06beKTe. Ha 06beKTe fO/MKEH NOSBUTLCS CUMBOJ KacaTe/lbHOMW.

Specify radius of circle: Bsogmm 3HayeHue pagunyca: 15 «kENTER.

Hy>XHO MOMHWTb, YTO NPV MPOBEAEHUN OKPY>KHOCTW, KacaTe/lbHOW K [BYM
3afjaHHbIM OKPYXXHOCTAM, €€ Mo/oXxeHue OyOeT 3aBMCETb OT BbIOPaHHbLIX TOYEK
KacaHus.

MocTpoeHe NPAMOYTrO/IbHUKOB. [pAMOYrONbHUK CTPOUTCA C MOMOLLBHO
kKoMmaHabl RECTANGLE (MPAMOYT OJIbHVK) no AByM YrnoBbIM TOYKaM.

Ha pnc.9.10 nokasaH NpAMoyrosibHUK co ctopoHamu 100mMm 1 S50Mm

R i
[epast 7 3
YIJIOBasA TOYKa - =
B !
- 100 o
Pnc.9.10

Command: RECTANGLE

Specify first corner point or [ Chamfer / Elevation / Fillet / Thickness / Widht
]: BBOAMM NEPBYIO YI/IOBYHO TOUKY.

Specify other corner point or [ Area / Dimention/ Rotation ]: Bsogum BTOpYytO
yrnosyto Touky: @ 100,50 «ENTER».
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PaccMoTpuM HekoTopble napameTpbl KoMaHabl RECTANGLE.

1. MapameTp Chamfer (dacka) No3BoNAET CTPOUTb (PaCKM MO BepLUMHAM
npsMoyrosbHuka (pnc.9.11).

Command: RECTANGLE

Specify first corner point or [ Chamfer / Elevation / Fillet / Thickness / Widht
]: C <ENTER»,

Specify first chamfer distance for rectangle: BBogum 3HayeHWe MepBOro
KaTeTa (hacku: 15 «kENTER».

Specify second chamfer distance for rectangle: Beognm 3HauyeHMe BTOPOro
KaTeTa (hacku: 15 «kENTER».

Specify first corner point or [ Chamfer / Elevation / Fillet / Thickness / Widht
]: BBOAMM NePBYIO YI/I0BYHO TOUKY.

Specify other corner point or [ Area / Dimention/ Rotation ]: Bsoaum BTOpytO
yrnosyto Touky: @ 100, 50 «<ENTER.

2. MapameTp Fillet (ConpsixeHne) No3BONSET CKPYIrUTL YI/bl MO BEPLUMHAM
npsmMoyrosibHuka (puc.9.12).

Command: RECTANGLE

Specify first corner point or [ Chamfer / Elevation / Fillet / Thickness / Widht
]: F <ENTER».

Specify fillet radius for rectangle: Beoanm 3HaueHve paguyca COMPSXKEHNS:
10 «<ENTER».

Specify first corner point or [ Chamfer / Elevation / Fillet / Thickness / Widht
]: BBOAMM NeEPBYHO YI/IOBYHO TOUKY.

Specify other corner point or [ Area / Dimention/ Rotation ]: Bsogum BTOpYytO
yrnosyto Touky: @ 100, 50 «<ENTER.

1

2 N A

i R10

= Iepsas =
H }’FJIOB&H TOYKA
epBad
YITIOBAA TOUKA []\ / 1 1\[5\ S/
. 100 _ - 100 _
Punc.9.11 Punc.9.12

[NocTpoeHme NnpaBU/IbHbIX MHOI0Yro/1IbHUKOB. MpaBubHbLIM

MHOIOYro/ibHUKOM Ha3blBaeTCA 3aMKHyTas reoMetpuyeckas qurypa ¢ paBHbIMU
no [/IMHe CTOPOHaMM M C PaBHbLIMW yTrnamu.

[Ana NocTpoeHna npaBU/bHbIX MHOMOYrofibHUKOB WCMO/b3YEeTCA KOoMaHZa
POLYGON (MHOIOYT OJIbHUK).

B nporpamme AutoCAD npaBu/ibHbIA MHOTOYTrO/lbHUK MOXXHO MOCTPOUTL MO
CTOPOHE N MO OKPY>XHOCTW.

[MoCcTpOMM NpaBuIbHbIA TPEYrobHUK NO ABYM 3afaHHbIM Toukam (puc. 9.13).

Command: POLYGON

Enter number of sides < 4>: Beogum 4ncno cTopoH: 3 «<kENTER.
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Specify center of polygon or [ Edge ]: E <ENTER.
Specify first endpoint of edge: BBOAMM Haua/bHYHO TOUYKY OAHON CTOPOHBI

TpeyrobH1Ka.
Specify second endpoint of edge: BBOAWMM KOHEYHYKD TOYKY CTOPOHbI

TpeyronbHMKa.

HauanpHaa Koneunag
TOYKA TOYKa
Prnc.9.13

[MoCTPOMM NPaBUIbHbINA LIECTUYTONbHUK MO OKPYXXHOCTU (purc.9.14).

Command: POLYGON

Enter number of sides < 4>: >: BBoAMM 4Mcno CTOPOH: 6 «kENTER».

Specify center of polygon or [ Edge ]: yka3biBaeM LEEHTP OKPYXXHOCTMW.

Enter an option [Inscribed in circle/ Circumscribed about circle]: Bbi6bupaem
OAWH U3 ABYX BO3MOXHbIX BapUaHTOB: | —MHOroyrosibHYK BNucaH B OKPY>XHOCTb
nnu C — MHOTOYro/ibHUK onmncaH BOKPYT OKPY>XXHOCTU «ENTER».

Specify radius of circle : BBOgUM 3HaueHue paguyca OKpy>XHocTu: 20
«ENTER®.

Pnc.9.14

MocTpoeHne ayrun. Ona NOCTpoeHUsA Ayrn npumeHsaetcs KomaHga ARC
(OYTA). Cyuwectsyer 11 mMeTogoB nOCTpPoeHus Ayru. OcCTaHOBMMCA Ha
HEKOTOPbIX U3 HUX:

1. MocTpoeHne ayru no Tpém To4vkam (puc.9.15,a).

Command: ARC

Specify start point of arc or [ Center ]: BBoaum nepsyto TOUKY.

Specify second point of arc or [ Center / End ]: BBognm BTOPYHO TOUKY.

Specify end point of arc: BBogum nocnefHIO0 TOYKY.

2. MocTpoeHne oyrn No HavyasbHOW, UEHTPa/lbHOM N KOHEUYHOW TO4YKaM.
Hy>KHO 3HaTb, 4YTO Aiyra CTPOMTCA BOKPYT LIEHTPa B Harpas/ieHUW NPOTUB YacOBOM
cTpenku (pnc.9.15,6).
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Command: ARC

Specify start point of arc or [ Center ]: BBogum nepsyto TOUKY.

Specify second point of arc or [ Center / End ]: C <ENTER».

Specify center point of arc: BBoanM LeHTpa/IbHYO TOUKY.

Specify end point of arc or [ Angle / chord Length]: Bsogum nocnefHtowo
TOUKY.

1.rocTpoeHMe fAyrn Mo HayasbHOW, KOHEYHOW Toukam W paguycy
(pnc.9.15, B).

Command: ARC

Specify start point of arc or [ Center ]: BBoaum nepsyo TOUKY.

Specify second point of arc or [ Center / End ]: E «<ENTER».

Specify end point of arc: BBogUM KOHEUHYIO TOUKY.

Specify center point of arc or [Angle / Direction / Radius ]: R <ENTER.

Specify radius of arc: BBogum 3HayeHue paguMyca OyrM U HOKUMAEM

KHONKY«ENTER».
Bropasa
TETTED llocne nHAA
* Toqha
Tlocrenasas Tlepras [TocnenHas Ileppas
TOYKa TouKa ITeppaz Toqr a Toqha
\ ,/ DenTpanbHad TouKa
TOYEKa \
a)
P|/|c 9.15

MocTtpoeHne nonuavHun. KomaHga POLYLINE (MOAVINHUNA)
MO3BONSET YePTUTb LieNbHbIe 06BLEKTBI, COCTOALME N3 NNHWIA 1 oyr. Ha prc.9.16
rnokasaHa urypa, HayepyeHHas ¢ nomotbo komaHasl POLYLINE.

Pnc.9.16
M3meHeHVe LUBeTa, TNa v TONLWWHBI IMHUIA.  [INs N3MEeHeHMs LiBeTa,
TUNa N TONLWMHBI TMHKIA ncnonb3yeTcsa naHens PROPERTIES (CBOVICTBA)

Propetties
M ByvLaver w ByLaver W Byl ayer w
Color Linetype Lineweigth
Control Control Control
Pnc.9.17

1. I3ameHeHWe uBeTa NUHUK. [Nns TOro 4tobbl M3MEHUTb LIBET JIMHUMN,
BblAeNseM NMHUIO, Bxoaum B KomaHay Color Control, BbIGMpaeM HyXHbIi
LIBET 1 HaXXMMaeM KHonKy «<ENTER» (punc.9.18).
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Pnc.5.18

2. V13meHeHre TOoNWmMHbl IMHUKX, NS TOro, Y4To6bl U3MEHUTb TOMLNHY
NNHUW BblAeNseM JNMHWUIO, BXOAMM B KomaHay Lineweigth Control, BbiGupaem
HY>XHYIO TOJILLMHY IMHAN N HXXUMaeM KHOMKY «<ENTER» (puc. 9.19).

Pnc.9.19

3. VIameHeHne Tuna nuHWW. [Ong TOro 4tobbl U3MEHUTbL TUM JIMHWN,
BHauasie HY>XHO 3arpy3uTb HY)XXHbIA TWUM MHUK B OKHO Linetype Control. 310
NPON3BOANTCA CreayowmmM 06pa3omM: 3axoaum B OKHO  Linetype Control,
Hakumaem kHomku «Other» (Opyrve) wn «Load» (3arpy3uTb), BblbUpaem
HEOOXOAUMBIN TUM NIMHUKN, HAXKMMAEM KHOMKY «OK». Takum 06pa3om, B OKHO
3arpy»kaeM HY>KHbI TN IMHWUK. TToCne 3TOro U3MeHsIeM Ha YepTexe TUM JINHUW.

A3meHeHWe Tvna NMHUM NPON3BOAMTCA TaK XKe, KaK 1 M3MEHeHue LBeTa U1
TONWMHBLI nHKUK (purc.9.20).

Pnc.9.20

LLITpnxoBKa 06beKTa. LLITpMXOBKa 00bEKTA OCYLLECTB/AETCSA NPU MOMOLLU
KomaHabl HATCH (WUTPUXOBKA). LUTpuxyemblii 06beKT [0/MKEH ObliTb
3aMKHYTbIM. [pn 3anpoce kKomaHabl HATCH OTKpbiBaeTcs AMasioroBoe OKHO
Hatch and Gradient, B KOTOPOM BbIMOMHSETCA HACTPOVKa nNapaMeTpoB
LUTPMXOBKK. K napameTrpam LUTPUXOBKM OTHOCATCA TWM LUTPUXOBKM, MacLUTao,
Yro/fl HaK/oHa IMHWUIA LWITPUXOBKK M ap. ocne Bbibopa napameTpoB LUTPUXOBKMA
HaXkKuMaeM KHornky Pick points (YKaxute TOUKY), YKa3blBaeM TOYKY B 06/1aCTU
LUTPUXOBKM N HadKMMaeM KHOMKN «<ENTER» 1 «OKb».

LLIabnoHb!I WITPUXOBOK BblbUparoTca 13 okHa Pattern nnm Swatch. Ha puc.
9.21 nokKasaHbl HEKOTOpPbIe TUMbI LUTPUXOBOK.

CECHLRIILGES

2

BN A

[ Wy ey e |

€
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Pnc.9.21

3aKpawvBaHne  00beKTa. Mpouecc  3akpawmBaHUsi  06beKTa
ocylecTenfeTca ¢ nomolbto KomaHabl GRADIENT (TPAAVIEHT). O6bekTy
MOXHO NpPWAaTb PasIMYHbIA LBETOBOW (DOH. 3akpalumBaHMe OCYLLECTBSETCA
ofHuM unu apymsa usetamu (One color, Two color).

Ha purc.9.22 npusefeHbl npymMepbl NnpuMeHeHns komaHabl GRADIENT.

B Sas B

Pnc.9.22

KonupoBaHne  o6bekTa. KonuposaHue 06beKTa MPOM3BOAUTCS MpU
nomowy komaHasl COPY (KOMNPOBATD).
Command: COPY
Select object: Bblbupaem 06beKT «ENTER».
Specify base point or displacement: 3anaém nosioXxeHne 6a30B0I TOUKMW.
Specify second point or displacement or >use first point as displacement>:
3aaém HOBOE NONOXeHWe Ans 6a30B0M TOUKK ( prc.9.23).

bazopasg Touka

\

Iloroe noaoxedue
0a30BOH TOYKH

Pnc.9.23

MepemelLieHe 00BEKTA OCYLLECTBNAETCA MPY MOMOLLY KOMaH/bI
MOVE (NMEPEMECTWUTD)
Command: MOVE
Select object: Bbibrpaem 06beKT «kENTER>.
Specify base point or displacement: 3agaém nonoXxeHne 6a30BOIN TOUKN.
Specify second point or displacement or >use first point as displacement>:
3aaém HOBOE NONOXeHWE Ans 6a30B0OKM TOUKK ( prc.9.24).

HoBoe momoxeHme

O0bexT . 00BEKTA

JEN— a30Basd Hogoe momoxenne
|- _I TOYKA 0430BOH TOYKH
| | » o
- I, = —+

Pnc.9.24
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MoBOpOT 00beKTa OCyLLEeCTBAAETCA Mpy nomoLm komaHabl ROTATE
(MOBEPHYTD).

Command: ROTATE

Select object: Bbibnpaem 06bekT «ENTER>.

Specify base point: 3agaém nonoxeHme 6a3oBOM TOUKM,

Specify rotation angle or [Copy/ Reference]: 3agaém yron nosopoTa
06bekTa <KENTER» (punc.9.25,a).

Ecnn npu nosopoTte TpebyeTcA COXPaHUTb U MepBOHAYa/IbHOE MOJIOXKEHNE
00beKTa, TO Nepef 3afaHnem yrnia Hy>xHo BeecTu napameTp «Copy» - <kENTER» |
a noTom 3agatb yron nosopora (pnc.9.25,6 ).

Vron Vron
II0OBOpOTA IIOBOpOTa

Basosag Touka - = ‘\ ‘\
— :

L - - =

a) 6)
P1c.9.25

MacwTabupoBaHne 06bekTa npomsBoanTca KomaHgon SCALE
(MACLUTAB).

Command: SCALE

Select object: Bblbupaem 06beKT «ENTER».

Specify base point: 3agaém nonoXkeHne 6a30BOIN TOUKN.

Specify Scale factor or [Copy / Reference]: 3agaém KostpuumeHT
MacCLLUTabMpoBaHNA O0OBLEKTA.

Ecnn 06beKT HY)XXHO YBENNYUTL, TO KO3I(WMUUMEHT npuHMMaem 6ornblue 1,
€CNN HYXXHO YMEHbLLUTbL - MeHbLUe 1, 1 HaXXnMaem KHONKY «ENTER».

Ecnv npn macwtabrvpoBaHun TpebyeTcd COXpPaHUTb W NepBOHaYasIbHOe
NnofioKeHve 00bekTa, TO nepes 3afaHveM Ko3uumeHTa MacLuTabrpoBaHUSs
HY>XHO BBeCTM napameTtp «Copy» , a MOTOM 3a4aTb KO3pumLmeHT (pnc.9.26).

ba3zoBas Touka e p— L
\E L

Pnc.9.26
3epkasibHoe  oTpaxkeHne ob6bekToB MIRROR  (BEPKAJIbHOE
OTPAXEHWME). 3Ta kOomaHZa WCNOMb3yeTca AN COo3daHuA CUMMETPUYHbIX

dmryp.
Command: MIRROR
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Select object: Bblbupaem 06bekT «ENTER».

Select first point of mirror line: YKa3biBaem NepByto TOUKY OCY CUMMETPUN,

Select second point of mirror line: YkKa3biBaeM BTOPYK) TOUYKY OCU
CUMMETPUN.

Delete source objects ? [Yes/No]: Yes — ans yganeHus 3afaHHoOro obbekra
(puc. 9.27, a); No — s coxpaHeHust 3agaHHoOro obvekra (puc.9.27, 6).

ITeprag Touka

>
rd

Ock
| e

lk — -
BAY

Bropas Touxa

a) 6)
Puc.9.7
BbiTArnBaHne ob6bekTta. KomaHga STRETCH (PACTAHYTb) no3sonset
N3MEHSTL JOPMY 1 pa3Mepbl BbleNEHHON YaCcTU 06beKTa.

Bri6op obrexTa
I W’/ _
1 ] } ] 0 ]
| | '
| | |
I 1 ™
|
|
l | Basopas ' HOBOE TONOKeHHe
L d TOUKA 0a30BOH TOUYKH
Pnc.9.28

Command: STRETCH
Select object: Bblgensem yactb 06bekTa «kENTER» (Npn  BbINOMHEHUW 3TOW
KOMaH/bl 00bEKT He/b3A BblAeNATb NOTHOCTLHO).
Specify base point or displacement: Yka3biBaem 6a30BYH0 TOUKY.
Specify second point or displacement or >use first point as displacement>:
YKasblBaeM HOBOE Mo/0XeHWe 6a30B0M ToUKM (puc.9.28).
CosgaHne nogo6HbIX duryp. MogobHble durypbl B AutoCAD MOXHO
co3gatb npu nomowm KomaHabl OFFSET (MOAOBUE).
Command: Offset
Specify offset distancet or [Through/Erase/Layer]: BBogum pacctosHue Ao
nofo6Hon qurypsl : 10 «<ENTER».
Select object to offset or [Exit/Undo]: Bbi6bupaem 06bEKT.
Specify point on side to offset or [Exit/Multiple /Undo]: Yka3biBaem TouKy. B
3aBMCMMOCTU OT TOrO, e yKasaHa Touka, U 4YepTuTca nogobHas dgurypa.
Ha pnc.9.29 nokasaH npumep MOCTPOEHUA  NOAo6GHOM  (urypbl
(npamoyronbHMKa). Ha pnc.9.29, a Touyka ykasaHa 3a MNpefenamy [aHHOrO
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MPAMOYTO/IbHUKa, NO3TOMY MOAOGHbLIA MPAMOYTO/IbHUK MOJTyYaeTcsl BHE [aHHOWA
(urypbl Ha pacctosHuy 10 MM. W, Ha060pOT, ecnm TOUKY B3ATb BHYTPU Urypsbl
(pnc.9.29,6), TO MOAOGHLIA NPSMOYrO/IbHUK TOXe OyAeT BHYTPU BblOPaHHOIo
06beKTa.

Horr1i 00BeKT

J1aHHEH 00BCKT

10 Touxa + \

JIaeABTI Touxa

- 10
00BCKT | oy
R é

Hogebiii 00bekT

a) 0)
Pnc.9.29

MocTtpoeHne maccneoB. KomaHga ARRAY (MACCKB) nossonseT co3gatb
KOMnN 06beKTa B MPSAMOYro/IbHOM M KPYroBOM MaccuBe.

1.Co3gagumMm KOMuiw 06bekTa B nNpsiMoyrosibHoM Maccuee (puc.9.30).
Ons atoro B KomaHge Array Bbl6bupaem napametp Rectangular Array
(MpamoyronbHbIA MaccuB). 3agaém umncno cTpok (Rows) n ctonbuos (Columns)
MaccuBa, a TaKXke paccTtofHue mexay ctpokamm (Row Offset) n crtonéuamm
(Column Offset). Mocne aToro Bbibrpaem 06bLEKT, HaXXKMUMaem KHOMkM «<ENTER»
N «OK».

2. Co3pgagmm Konuo obbekTa B Kpyrosom maccumse (prnc.9.31). [ind atoro B
KomaHze Array BbloupaeMm napametp Polar Array (Kpyrosoit maccuB). 3afaém
yucno anemeHToB (Total numder of items) u yron maccmsa (Angle to Fill).
[Mocne aToro BbloMpaem 06beKT, Haknmaem KHOMKN «kENTER» 1 «OK».

D PﬂCC'l'[]}l]]]’]C
MeAKIY
. CTPOKAMH
0O — O 0O O
 Jlanmmnrit 06neRT -
Pi;lCC'l'O}l IHC
- . e el
MCHTLY CTOJOTNENM
Puc. 9.30
e T~ - —_— - .
-~ =4 o -~
/ s o | o
l’l.’ \l
{ - — l' e { — _

~.__ JaHHBLOI O0BEKT __ —— " N

Pnc.9.31
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NocTpoeHMe conpsXXeHUs. KomaHga  FILLET (COMPAXEHWE)
MPUMEHAETCA AN MIABHOIO CONPSXXEHMS Lyron OKPY>XXHOCTM [BYX 06bEKTOB (puc.
9.32). ConpspKeHVe MOXXHO MOCTPOUTb AN1A ABYX MPOWU3BOSILHO PACMO/IOXKEHHbIX
OTPEe3KOB, MOMWAVHWIA, OKPY>XXHOCTER, 3niuncos, Ayr. Popmar KomaHAbl
CneayroLLNA;

Command: Fillet

Select first object or [Undo / Polyline / Radius / Trim / Multiple ]: Bsogum
napameTp R «<ENTER».

Specify fillet radius: 3agaém pagunyc: 20 «<ENTER».

Select first object or [ Undo / Polyline / Radius / Trim / Multiple ]: Bbigensiem
nepBblIi 06bEKT.

Select second object: Bblgensem BTOpoil 0ObEKT.

[MapameTp «Trim» MO3BONAET CO34aTb CONPsHXKEHWE 0OBLEKTOB 6e3 06pesKu
KpoMoK «No trim» (punc.9.32,a) 1 ¢ 06pe3koit Kpomok «Trim» (pnc.9.32,6).

IleperIii 00BEKT
N

K

\

Bropoi o0bekr

L

6)

B kayecTtBe npumepa MOKaXKem MOCTPOEHMe BHELLUHEro COMpPsXXeHUs ABYX
OKpY)XHOCTen pagnycamu R1 n Rz (puc. 9.33).

OO-TO

Pnc.9.33

NocTpoeHne ackn. B 4YepyeHMM YACTO NPUXOAUTCHA CTaIKMBATLCA C
aetangmu, uMerowmmmn gackn. B nporpamme  AutoCAD ans co3gaHua (hacku
MeXay ABYMSA MHUAMU ncnonb3yetcs komaHga CHAMFER (PACKA).

dopmaT KoMaHAb! CefyoLnii:

Command: CHAMFER

Select first line or [Undo / Polyline / Distance / Angle / mEthod /Trim /
Multiple ]:

CyLlecTByeT fiBa MeToAa MOCTPOEHMUS (hacKKn: C UCMO/b30BaHNEM MapameTpa
«Distance» n «Angle».
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1. Nicnonb3osaHre napameTpa «Distance».

Beoamm napameTtp « Distance » 1 Haxkumaem KHOMKy «<ENTER».

Specify first chamfer distance: 3agaém nepsblii kaTeT: 30 «kENTER».

Specify second chamfer distance: 3agaém BTopoi KaTeT: 25 «kENTERw.

Select first line or [Undo / Polyline / Distance / Angle / mEthod /Trim /
Multiple ]: Bbigensem nepsyto IMHUIO.

Select second line: Bbigensem BTopyto iMHUIO (puc. 9.34, a).

2. /icnonb3oBaHue napameTpa «Angle».

Beoamm napameTtp «Angle » 1 HaxxnmaeM KHONKY «<ENTER».

Specify chamfer length on the first line: 3agaém gnnHy Kateta: 30 «kENTER».

Specify chamfer angle from the first line: 3agaém yron: 20 <kENTER.

Select first line or [Undo / Polyline / Distance / Angle / mEthod /Trim /
Multiple ]: Bbigensem nMHUIO Ha KOTOPOW OTK/IafblBAETCA KarTeT.

Select second line: Bblgensem NAUHWKO, OTHOCUTENbHO  KOTOPOMW
oTKnagpiBaetcs yron (puc.9.34, 6).

30 | lleprwii kater 30
Tlepras nuums = e l - -
TOpas JIMHUA

Ve S '

4 |

Ep] o !

™~ c)f.*

i 2
)§ _J
2 5
& =
a) 6)

Pnc.9.34

OTceyeHne 4actn obbekta. KomaHga TRIM (OBPE3ATDL) nossonsert
YAIUTb YacTh 00BLEKTA, BbICTYMalOLWMe 3a YKa3aHHble rpaHuubl. dTa KOMaHga
NMPUMeHVMa K Pas/IMyHbIM Mepecekarowmmea obbvekTam. [locrefoBaTesibHOCTb
NMPUMEHEHMS 3TON KOMaH/bl CNnefyoLas:

Command: TRIM

Select objects or <select all>: Bblgensem Heygansemble O0OBLEKTHI:
«ENTER®.

Select objects: Yka3sblBaeM ygansiemble 4acTu Apyrmx 06beKTOoB.

Ha pnc.9.35 npwviBeagH npumMep nNpruMeHeHns KoMaHabl Trim.

Heyvnamiemeni obsexT

>

Vinandeman gacTe
Opyroro obLeETa

Pnc.5.35
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KomaHga aBnsieTcs 0f4HOM M3 Hambosee YacTo NMPUMEHSEMbIX KOMaHL npw
yepyeHun B AUtoCAD. B KayecTBe npumepa pacCMOTPUM MOCTPOEHUe
BHYTPEHHEro COMpshKeHUs ABYX OKPY)XHOCTeN paguycamy Ri n R2. Pagnyc
conpsxeHusa R.

C nomoupto KomaHgpb! Circle yepTum OKpPYXXHOCTU pagnycammn Ri1 n R2 (puc.
9.36,a). 3aTem ncnonb3ya komaHay Circle (Tan, Tan, Radius) 4epTUM OKPY>XHOCTb
paguycoM R, kacaTenbHyt0 K HuM (pnc.9.36,6). C nomowibto KomaHabl  Trim
YOAISEM  HWKHIOK 4acTb OONbLUOWM OKPYXHOCTU W MOJly4aeM BHYTPeHHee
CONpsKeHWe Ayroi AByX oKpy>HocTel (puc.9.36,B).

R R2
0 Circle
(Tan,Tan, Radius)
——————————
a)
B)
Pnc.9.36

YonnHeHne  obbekta. KomaHga EXTEND (YOJ/IMHATL) sBnsetcs
obpatHoM komaHge Trim. OHa  MO3BONSAET YA/IMHUTL OOBEKT A0 YKa3aHHOM
rpaHMubl (40 Apyroro o6bekTa). [locnefoBaTeslbHOCTL MPUMEHEHUS  3TOM
KOMaH/bl CnefyoLas:

Command: EXTEND

Select objects or <select all>: Bbloensiem O00BEKT [0 KOTOPOro
nponssBoauTca yanuHeHue: «<ENTER».

Select objects: Yka3blBaeM yANMHAEMbIE OOBEKTbI.

Ha pnc.9.37 npuseaéH npumep BbINOIHeHNS KoMaHabl Extend.

VionMHaeMeIii
oDEEET

AN -

Pnc.9.37
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HaHeceHne pa3mepoB. Ona n3rotoBneHns petasiv  YepTeX [O/MKEH
COAepXaTb He TO/IbKO rpafmyeckoe M306paxeHue, HO W pa3Mepbl OTAENbHbIX
anemeHToB. B nporpamme AutoCAD pnsa HaHeceHua pa3smepoB UCMOJb3yeTcs
naHens DIMENSIONS ( PASMEPHI).

1. HaHeceHne nuHelHbIX pasmepoB (Linear Dimensions). TMokaxem
MPOCTaHOBKY pa3mepoB NpsmoyrosibHuKa (punc.9.38,a).

Specify first extensions line origin or select < object >: Bblgensiem nepsyro
TOYKY Ha N3MepPAeMOM 0OBLEKTE.
Specify second extensions line origin: Bblgensem BTOPYIO TOUKY.
Specify dimension line location or [ Mtext / Text/ Angle / Horizontal /
Vertical /
Rotated]: Yka3biBaeM TOUKY, 3aatOLLYHO MOJSIOXKEHME Pa3MEPHON TMHUN Ha
yepTexe.

2. HaHeceHne napannensHbix pasmepoB (Aligned Dimensions). 31a
KOMaHfZa nMOo3BOJISET HaHECTW pa3Mep napalieslbHO WU3MepseMOMY OObEKTY
(pnc.9.38, 6).

Specify first extensions line origin or select < object >: Bblgensiem nepeyro

TOYKY Ha N3MEPSEMOM OOBLEKTE.

Specify second extensions line origin: Bbigensem BTOPYHO TOUKY.

Specify dimension line location or [ Mtext / Text/ Angle ]: Yka3biBaem
TOUKY, 3a[at0LLLYt0 MOJIOXKEHME Pa3MEPHOI TIMHUM Ha YepTeXE.

3. O6o3Ha4veHue paagnyca (Radius).

Select arc or circle: YkasblBaem OKPY)>KHOCTb U AyTY.

Specify dimension arc line location or [ Mtext/ Text/ Angle ]: Yka3biBaem
TOUKY, 3/]at0LLLYH0 MOMOXEHWE pasMePHON MMHUN Ha YepTexe ( prc.9.38,B).

=t 50 0 e
[d frt C,F\iz
a) B)
100° 60

Pnc.9.38
4. Ob6o3Ha4yeHue anametpa (Diameter).
Select arc or circle: YKa3blBaemM OKPY)>KHOCTb UM OyTY.
Specify dimension arc line location or [ Mtext/ Text/ Angle ]: Yka3biBaem
TOUKY, 32/at0LLLYHO MOMOXEHWE pasMepPHON NMHNK Ha YepTexxe ( prc.9.38, T).
5. O6o3HayeHMe LUeHTpa oKpy>XHocTn 1 ayru (Center Mark).
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Select arc or circle: Yka3biBaeM OKPY>KHOCTb UK ayry. B pesynbrare
Bblfensercs LeHTp obbekTa (prc.9.38,4).
6. HaHeceHne yrnoebix pasmepoB (Angular Dimensions). Yrnosble
pa3Mepbl HAHOCATCSA Ha Ayre OKPY>XXHOCTU U MeXAY ABYMS NIMHUAMU.

Select arc , circle, line or < specify vertex >: Bblonpaem 06bekT (ecnu
OObEKTOM  SABMAETCA OKPY>KHOCTb WAW [yra) M yKasblBaeM TOUKY, 3a[atoLLyHo
MOMOXEHME pa3MepPHOM NMHUM Ha 4epTexe (pnc.9.38,e). Ecnm XXe HyXHO
ONpPeAennTb Yros Mexxay ABYMS IMHUAMMW, TO YKa3biBaeM MePBYO NIMHUIO, NMOTOM
BTOPYIO /IMHUIO, a 3aTeM TOYKY, 3a/atoLLyt0 MOJIOXKEeHME pa3MepHOn nnHUK (puc.
9.38,X).

7. HaHeceHune pasmepa gaviHbl gyru (Arc  Length). [nd npocTaHOBKM
pasmMepa 4WHbI YT BblAensem 3Ty Ayry, a 3aTeM YKasblBaeM TOYKY, 3a[atoLLyt0
MOMOXKEHMe pasMepHoin NnHUK (prc.9.38,3).

Select arc or polyline arc segment : YKa3biBaem ayry.

Specify dimension arc line location or[ Mtext / Text/ Angle /
Partial/Leader]:

YKasbiBaeM TOUKY, 3a[at0LLYI0 MOMOXEHNE Pa3MEPHOW JIMHUN HA YepTexe.

8. HaHeceHne BbIHOCHOro pasmepa (Multileader). [Onsa npocTaHOBKK
BbIHOCHOrO pa3mepa YKasblBaeM MOJIOKEHWE pPa3MEepPHOM  CTPesiku, 3aTeM
HayasibHOe NOJIOXKEHME NIMHMUN-BLIHOCKM M 3anncbiBaem TeKCT (puc. 9.38, ).

9. HaHeceHne pasmepoB OT o06uleli 6a3bl (Baseline). Mpyu HaHeceHWM
pasMepoB OT OfHOK 6a30BOA NMNHUM HEOOXOAMMO AaTb OAMH JIMHENHBIN pa3mep.
3atem Bxogum B KoMaHAay Baseline n ykasbiBaem mMocnefoBaTe/lbHO TOUKW,
KOTOpble ABNAKOTCA KOHEYHbIMW TOYKAMW COOTBETCTBYHOLUMX 6a30BbIX pa3mMepoB
(puc. 9.39, a).

10. HaHeceHue pasmepoB B uernoyky (Continie). Pasmepbl B LIEMOYKY
MPOCTaBNAOTCA OT 3aaHHOr0 NIMHENHOro pasmepa. Bxogum B komaHgy Continie
N yKasblBaem Moc/efoBaTe/lbHO TOYKW, KOTOPble ABNAKOTCA KOHEYHbIMM TOYKaMU
COOTBETCTBYIOLWMX pasmepoB (pnc.9.39, 6). Ecnm  Ha  4epTeXe  MMeeTcH
HECKO/IbKO OJHOTUMHBLIX  Pa3mMepoB (AvameTpbl, paguychbl, YrioBble pa3mepbl U
T.4.), TO C MOMOLLbIO KOMaHApb!.

Quick Dimension MOXXHO 3TK pa3mepbl MPOCTaBUTb 3a OAWH Pas.
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Pnc.9.39
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Ha prc.9.40 npuBeféH NpuMep BbINOHEHUS YepTexka B AyTobA/,

—
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Prnc.9.40
TpéxmepHoe MoaennpoBaHue

TpéxmMepHoe MOLeNMpoBaHVe MpeacTaBnseT Ccob60M MPoLUecc MOCTPOEeHUS
00bEKTOB, MMEKLWNX BCe aTpubyTbl peasibHOro (m3nyeckoro Tena. Mogenb
yepTnTCa B cucTeme 3[, B paboyem npoctpaHcTBe Mogen (Mogenb). Bxog B
cucTemy 3/, Npon3BOAUTCA B CNefYHOLLEN NOC1ef0BaTeIbHOCTY:

View — 3[] Viewc — SW lzometric. Mogenb 06beKTa MOXHO MOCTPOUTH
ABYMA MeToAaMu:

MMepBblii  METOL 3aK/YaeTcas B WUCMOMb30BAHUW  KOMOMHaLMiA
Pa3/IMyHbIX TOTOBbIX MOAENel, KoTopble MMerTcAa B naHenm MopgemHg. Ha
pnc.9.42 npvBefeHbl M300paXKeHMsi BCeX TWUMOB MOfeNel, CYLeCTBYHOLWMX B
nporpamme
AutoCAD.

rNnPeololob

Pnc.9.42
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Ha punc.9.43 nokasaHa nocnefoBate/lbHOCTb MOCTPOEHUS MOAENN, NMEIOLLei
(hopMy KOpPOOKM CO CKBO3HbIM OTBEPCTMEM. BHauasie yepTuTca napasnenenunes
(pnc.9.43, a) ¢ nomowpto KomaHabl BOX (ALLWK). 3atem ¢ NOMOLLbIO KOMaH/bI
BAMHAEP (UMNWHAP) uepTtum umnamHap (prc.9.43,6), pacronoxwve ero no
LeHTPY Kopobku. Oanee, ucnonb3ys komaHgy SUBTRAKT (BbIUMTAHWE),
co3aéM CKBO3HOe oTBepcTue (puc.9.43, B).

o¢

B)
Pnc.9.43
BTopoi meToq co3aaHna MOENN OCHOBaH Ha NpoLecce NOAHATUA NIOCKOro
3aMKHYTOro 00bEKTa Ha 3afjaHHY BbICOTY. [1N1F 3TOro UCMosb3yTCA KOMaHApbl
EXTPYAE (BblAABWTbB) u NPECCNYN (BbITATr MIBAHWE).

a) 0) B)
Pnc.9.44
Ha pnc.9.44 noka3aHa nocnefoBaTe/lbHOCTb MOCTPOEHUS MOZENN 0ObeKTa.
BHauane uyeptutca nnockasa durypa (puc.9.44, a). C nomouwplo KOMaHAbI
MPECCMNY nogHMaeM KpaiHue 4acTu 06bekTa Ha BbicoTy 20 MM (puc.9.44,6),
a 3aTeM LieHTpasIbHYH YacTb Ha BbicoTy 50 MM (puc.9.44, B).

Ha pnc.9.45 NnpuBeAEeHO
N300paXkeHne CO3[4aHHON Mofenn B
00bI4HOM  N30METPUYECKON  (hopMe,
MOSly4YeHHOe NPV MOMOLM  MaHem
Busyan Critnec (BusyasibHble CTUMN).

Pnc.9.45
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BBEAEHNE

3

"naga l OPOPMJTIEHVNE HEPTEXA N TEOMETPNYECKUNE
MOCTPOEHUA
MpaBrna BbIMNOIHEHNS YEPTEXEN .
OcHOBHas Hagnucb
HaHeceHMe pasmepoB Ha YepTexxe
['eoMeTpryeckmne NoCTpoeHus
ConpskeHns

JlekanbHble KpuBble

[MnaBa ll SNEMEHTbI HAYEPTATE/IbHON FEEOMETPUU
MeToAbl NPOeLMPOBaHNS

MnockocTy Npoekuuia. Touka. MNMpoeunpoBaHmne TOUKM Ha
MNOCKOCTKN NPOeKUMiA. KOMNNEKCHBIN YepTEX
[MON0XEHUS TOUKM B NPOCTPAHCTBE

Mpamas. [MonoxeHns NpPAMoi

Cnefibl NPAMON NNHUM

B3anMHOe NonoxxeHme NpsimbIx

MpyYHAANEXHOCTb NPAMON NIOCKOCTY

MeToz NpsIMOYro/ibHOro TPeyrosibHMKa
[MnockocTb. N306paXkeHne MNOCKOCTU Ha YepTexe
[MoNn0XeHWs NIOCKOCTEN

Oco6ble IMHUM MI0CKOCTY

B3avMHOe NosoXxeHve ABYX MN/I0CKOCTEN

MeTo/, BCNOMOraTe/lbHbIX CEKYLLIMX MNOCKOCTEl

MepeceyeHmne NPAMOIA C MIOCKOCTbIO
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Cnoco6bl Npeobpa3oBaHUs NPoeKLMiA

MeTpuyeckue 3agaun

[MpoCTpaHCTBEHHbIE PUIYPbI

[MoCTpoeHNe KOMMIEKCHOMo YepTeXka MHOrorpaHHUKOB
[MocTpoeHMe KOMMMEKCHOrO YepTexxa Tes BpaLleHns
[NepeceyeHrie MHOrOrpaHHMKa ¢ Ni0CKOCTbIO
MepeceyeHre NPSAMON IMHAW C MHOTOrPaHHMKOM
[MepeceyeHwe Tesia BpaLLEeHMs C MI0CKOCTbIO
[NepeceyeHune Ten BpaLLeHUA

Masalll BWAbl, PA3PE3bl, CEHEHUHA
Buabl

Paspesbl
CeueHus

naBalV  AKCOHOMETPNYECKOE NPOEUMNPOBAHWE
Burabl aKCOHOMETPUYECKMX NPOEKLINIA

OCHOBHble NapameTpbl aKCOHOMETPUYECKMX NMPOEKLINIA
MoCTpOeHNe aKCOHOMETPUYECKMX NMPOEKLMIA MNOCKUX DUryp
AKCOHOMETPMYECKMNE NPOEKLMWN fAeTaneit

MocTpoeHme pa3pe3oB B aKCOHOMETPUYECKMX MPOEKLMAX
TeXHNYECKMIN PUCYHOK

[ raBa V SCKI3b 1 PABOYINE HEPTEXIN ,EI,ETA}'IEI7I
YNPOLLEHHOCTY 1 YCIOBHOCTY B YepTexax

OdhopMneHme ackn3a 1 paboyero YepTexxa geTanm

MocTpoeHVe HeaoCTatoLLEel NPOEKLMN AeTanu No AByM
3a/]aHHBLIM MPOEKLIMAM
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MnaBa VI

FnaBa VII

COEANHEHWNA
Knaccuukaums coeguHeHni

Pa3bEeMHbIe coeiMHEHUA
306parkeHne pe3bbbl Ha YepTexe
bonToBoe coeiHeHne
LLInnneyHoe coeanHeHNe
BWHTOBOE coeflMHeHne
Tpy6Hble coeanHeHNS
dnaHuUeBble CoeMHEHNS
CoefiHeHWe feTaneil LUNOHKOM
LLinnueBble coeguHEHUA
CoefiHeHME WTU{TAMM
Hepa3béMmHble coefmHeHNs
CBapHble coelHeHNA
CoefiHeHMe NanKom

KneeBble coeAnHEHNS
CoefMHeHMe 3aKneénkamm

CBOPOUHbI UEPTEX

OCHOBHbIe MOHATUA U MpaBKia 0hopMIeHNs CO0POYHOrOo

yepTexa

MopsAoK 1 NpaBMa BbIMNOHEHUS COOPOYHOTO YepTeXxa.

Cnieyngmkaums

Pa3Mepbl B COOPOYHbIX YepTexKax

[eTanmpoBaHne C60POYHOr0 YepTexa
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MnasaVIill CXEMbI
OO6LLMe CBefIeHNS 0 CXemax

KnHemaTnyeckme cxembl
DNEKTpUYecKme CXeMbl
"MapaBnnyeckmne 1 NHeBMaTUYECKME CXeMb

[TnaBa IX KOMIMBbKOTEPHAA TPAPUKA
Pabouee okHO AutoCAD

Cuctembl koopamHat B AutoCAD
MeToauka ucnonb3oBaHusa KoMaHg AutoCAD
TpéxmepHoe MmoaennpoBaHme

JIMTEPATYPA

JOKTOp TexHN4YecKnx HayK, npodeccop Noparnm Mabmnbos

KaHgnaar TexHUYecKux Hayk, aoueHT Payd Mennkos
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NH>XXEHEPHAA TPADUNKA
YYEBHUVK AN1A CTYAEHTOB TEXHUNYECKKVX BY30B
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