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B Hacrosmee BpeMs B KauyecTBE MHHOBAallMOHHBIX METONOB IIpU
IPOEKTHPOBAHUU TBEPAOTEIBHBIX OOBEKTOB PA3IMYHON CIIOXKHOCTU BCE
HIMpe NMPUMEHSIOT mpexmeprHoe KOMIBIOTEpHOe MozaenupoBanue. K takum
METOAAM MOYKHO OTHECTH IPOEKTHUPOBAHUE C IOMOLIbIO MPOrPaMMHOIO
npoaykta SIEMENS NX, a wumeHHO BXOomfmero B €ro CoOCTaB
KOHCTpyKTOpcKoro npuiioxkeHus (CAD).

Jie MHXKEHEpOB-IIPOEKTUPOBIIUMKOB  cpena NX  MpenocTaBisier
MIMPOYANIINN CIEKTP BO3MOKHOCTEMH, SBJISISICH MHTETPALIMOHHBIM CIIOCOOOM
BU3yaJIM3allUM  M3JEIMM, YNPOLIAIIUMM M YCKOPSIOIIUM  IIPOLECC
pa3pabOTKU U3EIHI.

B uwacTHOCTH, B C€OCTaB KOHCTPYKTOPCKHMX HpUIOKEHHH NX BXOAAT
UHCTPYMEHTHI JUIS TPOSKTUPOBAHUS JAeTajeid, paboTel co cOOopkamu,
CO3laHHs  IIOJb30BATE€IbCKUX  KOHCTPYKTHBHBIX  JJIEMEHTOB,  YTO
3HAYUTEIBHO 00JIEryaeT TpyJ KOHCTPYKTOpA.

K ToMy ke, B OmIMYME OT pEIICHHUH, BKJIIOYAIOIIUX TOJIBKO 3Tall
koHcTpyupoBanuss CAD, M 3aKpbITBIX KOPHOPAaTUBHBIX  PEIICHUH,
nporpamMMmHas cpena NX Mo3BOJISIET IPOEKTUPOBAaTh OCHACTKY, BBIIOJIHATH
WH)XCHEPHBI aHaNMU3, NMPOMBIIIJICHHBIH IU3aiiH, OHA COAEPXKUT B cede
MOJYJIb TIOATOTOBKH YIPaBIAIOIIKX Nporpamm ans crankos ¢ YIIYV n
MHOTO€ JIPYToe€.

Ilenvio naHHBIX METONMYECKHUX YKa3aHHWH sBJIseTCs OOyueHHe MeTolam
TPEXMEPHOTO  MpoekTHpoBaHus  mecTtepeHHbIXx OI'M  (00bEMHBIX
THAPOMAIINH) C HMCHOJIb30BAaHUEM MPOTrPaMMHOr0 mpoaykra Siemens NX
7.5.

B obmem ciyuae, mecreperabiMu ruapoMamiaamu (LLII'M) HazbiBaroT
POTOpPHO — BpamiareiabHble THAPOMAIINHEL, Y KOTOPBIX pabouas >KUJIKOCTh B
npolecce UX paboThl MEepeMeIIaeTcsl B HalpaBlIeHUH, TEPIeHIUKYISIPHOM
ocsiM BpameHuss mecrepeH. Kak mnpaswio, III'M cocrosat w3 mnapel
CHEIUIAIOMNXCA MEXAy co00il miecTepeH, IMOMELIEHHbIX B IJIOTHO
00XBaThIBAIOIINN MX KOPITYC C KaHaJlaMU JIJIs TTO/IBOJIa U OTBOJIA JKUJKOCTH.
Bragunbel 1 GOKOBBIE MOBEPXHOCTH 3yObEB BMECTE CO CTEHKaMH KOpIyca
00pa3yroT pabouyro Kamepy THApOMAIIHHBI.

ITo tuny 3aunemienus III'M BBINIOIHAIOTCS C BHEIIHUM U BHYTPEHHUM

3aleIeHueM. JIOCTOMHCTBO MEpPBBIX — B BO3MOXKHOCTH paboThl Ipu
BBICOKMX Harpy3kax (pmax<30MIla); nOCTOMHCTBO BTOPHIX — BBICOKas
KOMIAKTHOCTb.



HauGonpiiee pacnpocTpaHeHWEe B MAIIMHOCTPOSHUH  MOTYYWIH
ogaoctynenuareie IIII'M, cocTosiimue w3 IBYX NUPSIMO3YObIX IIECTEPEH
BHEITHETO 3alleIJICHUSI C OJWHAKOBBIM YHCJIOM 3yOhEB HBOJBBEHTHOTO
npoduIs.

Pucynox 1 Cxema opHoctynenuaron III'M ¢ BHemHum
saneriennem: Of - muameTp BmajauH; da - quamerp BepmuH;dp — Auamerp
OCHOBHO# OKpyXHOCTH, Ow — [IuaMeTp HadalbHO#l OKkpyxkHOCTH, d -
JAMaMeTp JEUTEIbHON OKpYXHOCTH; L_K — 1yinHa pa3rpy304HON KaHaBKH;
Lw - paccrosHEe MeXIy pa3rpy30uHbIMH KaHaBKaMH;, S_K — ImmupuHa
KaHaBKH.

B ob6mem cnywyae BbwimonHeHue KypcoBoro rmpoekrta (KII) —
caMOCTOsITeNIbHAsE ~TBOpYEeCKass paboTa MO PELICHHI0 KOMILIEKCHOM
WH)KEHEPHOW 3aa4u. 3HaHUS W OIBIT, TPUOOPETEHHBIE MPH BBHITOIHEHUN
KII sBrstorcss Ga3oif s BBINOJHEHHUS JMIJIOMHOTO MPOEKTHPOBAHUS,
MOATOTOBKOM K pelIeHHI0 0o0Jiee CIOXKHBIX 33/lad  OOIIETEeXHUYECKOTO
XapakTepa, C KOTOPBIMH OyIylIMii HMHXXEHEep BCTPETUTCS B CBOEH
MPAKTHUYECKOM IeATENHHOCTH M0 OKOHYaHUN YHUBEPCUTETA.

KII mpenycmarpuBaer pacuer u mnpoektupoBanue OI'M, u nomkeH
BKJTIOUaTh B ce0s 3 nmucrta rpaduueckor yactu (. Al) u MOSICHUTETHHYIO
3anucky (00sEmom 35-40 nmuctoB ¢. A4).
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B rpaduueckoii yactu mpoekra HeoOxonumo odopMuTh: 1) miakar c
npoekiroHHbIM BusioM LIII'M B c6ope u B paccpeoTOYeHHOM BUJIE;

2) ueprex obuiero Buaa (Mim cOOpOYHBIN YepTeK);

3) JAUCT AeTaIMPOBKH HECKOIbKuX (0T 4 mo 6) smementoB LII'M
(MOAIIMITHUK, BEAYIIUNA BaJI-IIECTEPHS, IEPEIHSAS KPBIILIKA, 3a/IHsS KPBIIIKa,
BEJIOMBIN Ball, KOpIyC, QUTrypHash MaHXeTa, 3allUTHOE KoJbl0).CTpyKTypa
NOSCHUTEIBHON 3allUCKU JIOJDKHA OBbITh CIIEAYIOLIEH: TUTYIbHBIM JIUCT;
3aJaHUe Ha KypCOBOW TMPOEKT; COAepXaHHe, BBEACHHE; OCHOBHAs
(pacueTHast) 4YacTh; 3aKJIIOYeHHE (BBIBOMBI); CIHCOK MCIOJIb30BAHHON
JUTEPATYpPbl; IPUTOKCHHUS.

3aganne o¢QopMIIIETCS HA THUIOBOM OJaHKE B COOTBETCTBHH C
MOCIEAHUMH JBYMsI HH(PpaMyU HOMEpa 3a4€THON KHUKKUA U HCXOJHBIMU
JTAHHBIMHU, TPUBEICHHBIMA B HACTOSIIEM PYKOBOJCTBE, W JODKHO OBITh
YTBEPXKACHO MperoiaBaTesieM U 3aBeAYIOUUM Kadeapoil.

B Bomnoil wactu mnoscaurenbHOM 3anmcku KII paccmarpuBaercs
aKTyaJbHOCTb TEMbI, KPAaTKO M3J1araloTCs OCHOBHOE CBEICHHS, IOTyYCHHbIE
B XO71€ 0030pa M aHalIM3a COCTOSIHMSI TEXHHYECKOI'O BONPOCA, a UMEHHO:
NpUHIMINA JACHCTBUSA THAPOMAIIMH 33JaHHOTO THIIA; CYIIECTBYIOIIMX
BapUAHTOB KOHCTPYKTUBHBIX PEIICHUI; 00JaCTH MPUMEHEHHUS THAPOMAIIIUH
3a/IaHHOTO THIIA.

B ocHOBHOI 4YacTu AOJIKHBI OBITH OTPAXKEHBI PEIICHUS CIETYIOIINX
BOTIPOCOB: OTpezeNieHa TeopeTHIecKas mojaya; paccCuuTad padbouuit 00bEM;
Ipou3BeeH BBIOOP U  OOOCHOBAaHHWE KOHCTPYKTHUBHOTO  PELICHUS;
CIPOEKTUPOBAHBI BJIEMEHTHI, olpenelstonie Gopmy pabodel kamepsl U
BBITIOJIHEH pacyeT MX KOHCTPYKTUBHBIX IapaMETPOB; CIPOCKTUPOBAH U
paccuMTaH pacupeieTuTeNbHbIN y3€J; BBIIOJHEHO MPOEKTUPOBAHUE U
pacueT HeCYUIUX 3JIEMEHTOB KOHCTPYKLHUHU (BaJibl, IIMOHOYHbIE U IITUIEBbIE
COETMHEHU S, TOAIIUITHUKOBBIE y3JIbI U T.J.), KOPIYCHBIX JJIEMEHTOB.

PexoMeHnyeTcst pu BHIIOJTHEHUH OCHOBHOM 4acTHU PyKOBOJICTBOBAaThCS
METOAMKON pacueToB, mnpuBeneHHOW B [1...3], u ucnoms3oBarh OBM,
uMeromieecss Ha Kadeape mporpaMMHOe — oOecmieueHwe, W (WIIH)
CaMOCTOSITEJIbHO BBITIOJIHEHHbBIE BEIYMCIUTEIbHBIE IPOTPAMMBI.

3aKIroYeHNe JTOJDKHO COZEpPIKaTh OKOHYATENbHBIE BBIBOJBI MO padoTe,
CTETeHU €€ COOTBETCTBHS TPEOOBAHUAM TEXHHUECKOTO 3a/1aHUsL.

ITpu Bemmonnenuu KII cienyet pykoBoacTBoBarbesi ['ocynapcTBEHHBIMU
cragmapramu  ('OCTamu) wu  TpeboBanusimu  Engunoii  Cuctemsl
Konctpykropckoit lokymentanuu (ECK/):
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1. UcxoaHble JaHHBIE U BHIOOP MPOTOTHUIIA

I/ICXOI[HBIG AAHHBIC TMPUHHUMAIOTCA B COOTBCTCTBUM C HOMCPOM
3a4CTHON KHIDKKU W3 Ta6J'II/II_[ 1 1 2 ¥ cornacoBBIBAIOTCS C npenogaBaTrciicM
B BUJC TCXHHUYCCKOI'O 3aJaHHA.

Tabnuma 1 Tabmwmma 2
5 3 5
s T = = T @ = S o)
= ) N =l = 5 = ) < = ]
= (&} () ) o )
g5 g 3 3 52 E = & 3 < F = 2 3
=% £|EEZg 55 53 3 | 28| = | §&
= = A . = Q 2 0 < = = = T
2E = |23 2z 53 28| |£E g| 25| £ | E%
< B 1) SIS Q= S ¥ S| F S & s
Tl 9 ) % 2l B o = = 3 e S
Q3 = ol o A& < m 5 = = > Z
5 2 Q = S 8 = T T o
e Bl &~ A X ¥ &
- . :
25 s
= n, Ho Y ) § Z Qoo | Mrow Du
00/m = |wm | a/mun| H*wm | Mlla
un

0 |950 (0,82 | 0,92 | 0,03 | neBoe 0 8 25 16
1 (950 |0,85 | 0,92 | 0,03 | mpaBoe 1 9 9,6 12,5
2 1950 (0,87 | 0,87 | 0,03 | nesoe 2 10 26,5 6,3
3 [1200 (0,91 | 0,87 | 0,04 | mpaBoe 3 11 11 16
4 11200 |08 |[0,85| 0,04 | nesoe 4 12 34 12
5 [1200 (0,85 | 0,92 | 0,04 | mpaBoe 5 8 10,2 6,3
6 [1500 [ 0,9 | 0,92 | 0,05 | neBoe 6 9 8,1 16
7 [1500 (0,91 | 0,8 | 0,05 | mpaBoe 7 10 12 12,5
8 [1500 (0,82 | 0,9 | 0,05 | neBoe 8 11 7.4 6,3
9 [2000 (0,85 | 0,94 | 0,03 | mpaBoe 9 12 25 16

Jlanee, Ha ocHOBe 0030pa HMEIOMIUXCA KOHCTPYKTHBHBIX
UCIIOJTHEHUH, HEOoOXOAMMO TPHUHATH BAapUAHT CXEMHOIO  pelleHus
koHcTpykiuu LIHI'M B ienom, onpeaenuTs e€ coctaB (AIEMEHTHYIO 0a3y).

B nanHoit pabote, B KauecTBe NpUMEpPA, HCIONb3YIOTCA CBEACHUS U
UCXOJHBIE JAHHBIE K IPOEKTUPOBAHNUIO JUIs BapuaHTa Ne 99, npuBeecHHbIE B
[1] (wacmoma epawenus n=2000 o6/mun; obvémuwiti KIIJ] 1n0=0,9;
mexanuueckui KII[[ 1n,=0,94; nodaua s¢ppexmusnas Q.pp=20 1/mun;
HomuHnanvroe oasnenue P=16 MIla. Tun OI'M — wecmepennviil), a B
KaueCTBE NPOTOTUIIOB I MOJEIHUPOBAHUSA pPACCMOTPEHO HCIOJIHEHHE
rugponacoca HII6-3 (Puc.2), 1 KOHCTPYKTHBHBIC PEIICHHS, IPUMCHEHHBIC
B ruaponacoce HIII-10 (Puc.4).
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Pucynox 2 Hacoc HIII6-3 B pasobpanHoMm Bupae: 1-6ont; 2-maiiba; 3-kpbiiika
3amusisl; 4- KOJIBLIO YIUIOTHHUTENbHOE, 5 — Mamkera (urypHas; 6 — MOAIIMOHHK, 7 —
mecTepHsl Benomast; 8- mecTepHs Beaylias; 9 — Koibllo cTonopHoe; 10 —KoiblIo OMOpHOE;
11 - wmamxkera; 12-xpeiuka nepeassist; 13- wmrudr; 14 — kopmyc; 15 — 3amiymka

TPaHCIIOPTHASL.
Tabmuma 1
Ilepeuens snemenToB rugponacoca HIII6E-3 (cm. puc. 2)
ITo3. HaumenoBanue Kox.

1 | Boar M6-6gx20.88.35.019 TOCT 7796-70 16

2 | aii6a 6.65T°.019 TOCT6402-70 16

3 | Kpblurka HUOKHsIS 1

4 | Konbro 055-060-30 TOCT 9833-73 2

5 Mamnxera 2

6 TToamumnHuk 2

7 IlecTepns Begomas 1

8 IlecTepHst BeayIas 1

9 | Komsmo B28 TOCT 13943-86 1

10 | KoubIro omopHoe 1

11 | Mamxera 1,2-14x28T'OCT 8752-79 2

12 | Kpslka BepXHss 1

13 | Mtudr 2

14 | Koprmryc 1

15 | IIpobka 1
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Pucynox 3 Yeprex obmero Buna Hacoca tuma HIIIOE-3: 1-kpeimka 3amvsst; 2 -
KOJIBIIO YIUTOTHUTEIbHOE; 3 — TOAIIMITHUK; 4 — KOpIyc; 5 — Mamkera QurypHas; 6 -
KpBIIIKa TIEPEHs; 7 — MamKeTa; 8 — Koiblo onmopHoe; 9 — mrudt; 10 — miactuna; 11 —
kaHair; 12 - 6oit; 13 -maii6a; 14 - mecrepHs Bemymas; 15 — miecTepHs BegoMasl.

Pucynox 4. Hacoc HIII10 B pazoOpannom Bune: 1 - 6ont; 2 -maiiba; 3 - Kpblka
nepenHsis; 4 - KOJbIIO ONOPHOE; 5 — MamXkeTa; 6 - KpbIIIKa nepeaHss B coope; 7 - KOJbLO
YIUIOTHUTENbHOE; 8 — Kopiryc; 9 — mtudT; 10 — mamkeTa dpurypHast; 11 — nogmunauk; 8 —

kojbiio omopHoe; 10 — mmactuna; 11 — kamam, 12 — mectepHs Bemomast;13 - mrecTepHs
Benymas; 14 —mnacTuHa.



Pucynox 5 Illecrepennsiit Hacoc tuma HIII-10: 1- xopmyc; 2- maHxera
¢burypnas; 3 oboiima-nioauunuuk; 4,13- Begomas U BeAylas Baji- MIECTCPHHU; S-
BHUHT; 6- KOJBIO PE3MHOBOE; 7- KOJBIO CTONOpPHOE; 8- KOJBIO OHOpHOE; 9-
Mmamxera; 10- ruiactuna; 11- kpeika; 12- mrudt

ﬁAjE’
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-
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Pucynox 6 lllecrepennsiii Hacoc tuma HIII-100 (xpymmerit): 1- miartuk; 2 —
MOoJDKUMHAsi o0oiiMa; 3 — o0oiMa-TIOMIIUITHUK; 4 - BTYNIKa;, 5, 6 — Bal-mIeCcTepHH, 7-
Kopmyc; 8, 9- MaHKETHI.




2. TeopeTH4eckue MOJI0KEHHUA

2.1 Pacuer paGouero odbema

2.1.1. IIpu npOEKTUPOBAHNY TUAPOHACOCA:
a) mno 3amaHHOW oddexTuBHOW momaue Q,p ompenensercs
TeopeTudeckas (pacuerHas) moxada Q.

Q.
7706

Q, = @)

rae o - 00péMubid KTl runponacoca;
0) McXos M3 33aHHOM YacTOTHI BpalleHHs N, onpeaensercs pabounii
00beM Hacoca Vo)
\Y Q

o(n) — T 2

2.1.2. Tlpu mpOeKTHPOBAHNY TUAPOMOTOPA!
a) 1o 3agaHHOMY S((EKTUBHOMY KpyTsAIleMy MOMEHTY Mg
ONPENENAETCS TEOPETUUECKUIN KPYTAIIUNA MOMEHT THIAPOMOTOPa M

M,
M, == ®)

0) ucxols W3 3aJaHHOTO HOMHHAIILHOTO JABICHUS Pu, OMPEIENSIEeTCS
pabounit 00beM ruapoMoTopa Vo

VO(M) =2'7T‘Mm/pu, (4)
A€ p- HOMUHAJIBHOC JaBJICHHUC, 11a.

2.2 PacyeT mapamMeTpoB IIECTEPHU

2.2.1 Bmnawane cnemyer momoOpaTh MOMIY/Ibh 3anerieHus m. s
NPEIBAPUTEIBLHOTO BBIOOpPa MOYNS 3alleIUICHHUs] IIECTepeH M, Ipu HX
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okpyxHo# ckopoctd V=10...20 M/c u orHomeHust h/m=6...10, noap3yroTCs
SMITUPUYECKON 3aBUCUMOCTBIO [8]

m=(0.3..05)-/Q, MM, (%)

rae Qm - TeopeTuyeckas momava (pacxos) B i/ MuH.

[Tony4yeHHOE 3HaUEHUE OKPYIIISIOT 10 ONMMDKalIIero 3HaYCHUs U3 psjaa
MoayJieil 3y0uaToro 3amenJieHusl s 9BOJIbBEHTHBIX 3yOUaThIX KOJIEC, MM:
1;1,25; 1,5; 2; 2,5; 3; 4; 5; 6; 8; 10; 12; 16; 20; 25; 32; 40; 50; 60; 80; 100.

2.2.2 JlanpHeWmmii pacyeT IMapamMeTpoB IIECTEPHH OCHOBAaH Ha
nomymennn, 49ro II'M 3a kaxaplii 000pOT MEPEHOCHT W3 TOJOCTH
BCACBIBaHMSI B TIOJIOCTh HArHETaHUs KOJMYECTBO pabouell KHUIKOCTH,
paBHOE CyMMe OOBEMOB BHAJWH MEXKIY 3yOBSIMH W UYTO KaKABIH 00BbEeM
BIIAJMH paBeH o0bemy 3y0a. B atoM ciywyae pabGouuit ob6vem VO
mecTepeHHo ' MOKHO HaWTH Kak:

V,=IT-h-b=4-7z-r,-m-b=2-7-z-m>-b (6)

rne Il — nnvHa nenuTeNbHONW OKPYXKHOCTH (iepumerp), II=2xr;

h — BeicoTa 3yb6a, h=2m;

I — pajuyc ACTUTEIbHON OKPYKHOCTH, F=MZz/2;

M — MOAY/b 3alleIUICHHUS ;

Z — 49uCIo 3yObeB MIECTEPEH;

b — mmpuHa mecTepHH.

CremoBaTensHO, MIMPUHA MIECTEpHH D cBs3aHa ¢ pabounm 0OBEMOM,
YHCIIOM 3yObeB U MOIYJIEM 3alleTNICHUS 3aBUCHUMOCTBIO BUIA!

b= _ Vo 5 (7)
2-7-2-m

Bapeupys unmcimom  3yObeB, TIOMYy4alOT HECKOJIBKO  BapHUaHTOB
COOTHOIIEHUS IUPUHBI U IUAMETPA HAYallbHOM OKPYKHOCTU LIECTEPHH, U3
KOTOPBIX MO KOHCTPYKTUBHBIM COOOpakeHUsM BbIOMpaercs onuH. HMexons
U3 MMPAKTUYECKOTO OMBITA, OTHOIICHHE IIMPHHBI IIECTEPHU (IJTUHBI 3yObeB)
K JMaMeTpy HavJaabHOH OKpy:KkHOCTH Ow=2rw B mmecrepenusix OI'M
BBICOKOTI'O JABJICHUS IPUHUMAIOT KakK:
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b/dw=0,5...0,6 111 HACOCOB ¢ MOAIIUITHUKAMYU KAaYEHUS;

b/dw=0,4...0,5 17151 HACOCOB C OMIOPAMHU CKOJILXKEHUSI.

[Ipy MeHBIIMX 3HAYEHUSAX HOTOro OTHOWIEHHA, oO0bemHbIH KII/I
THIIPABIMYECKON MAIlMHBI CHW)KACTCS, a MPH OONBIIMX — 3aTpPyAHSETCS
repMeTH3aIUs COMPSHKEHHBIX 3yOhEeB B TIOIOCAX 3allCTUICHUSI.

2.2.3 lnst mectepeH ¢ Ko3(pPUIMEeHTOM MepeKPITHs £>1 BhIUKCIACTCS
HEPaBHOMEPHOCThH MOJAYU O !

s=—22_ 100% (8)
z+1.3

[Tony4yeHHas BeNWYMHA MYJIbCAMU 0 CPABHUBAETCA C 3aJaHHON 0.
VcnoBre paBHOMEPHOCTH MOAAYH 0>0 .
2.2.4 PaccunTaem Jpyrue reOMeTpuuecKue pa3Mephl MECTEPHH:

-IUaMeTp AEIUTEIBbHONU OKPYKHOCTHU
d=zm; (9)

-yIroJI 3allCIJICHUS HICCTCPCH

z
ag, =arccos—-—Ccos« , (10)
z+1

e o - yron npodus 3y6a, o =20°=0,349pao;
-IUaMeTp HaYanbHOH OKPYKHOCTH

CoOS«x
dw =d- ; (11)
Cos«,,

-K03(hUIIUEHT CyMMBI CMEIIEHUS

z(inver(, —inver) —0,04
z = ]

20

X (12)

[II€ INVOfw U INVG -UHBAIIOTEI YIIIOB Ofw y O, INVOW—=IZ0iw-0fw U INVO=IZ0-a;

-ZINaMETP OKPYKHOCTH BITa/IH
d; =(z+2-%x,-16)m; (13)

-IMaMeTp OKPY>KHOCTH BEPIIUH 3yObeB
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d, =2-d,—-d, —2-C-m; (14)

rae C- ko3 PHUIHMEeHT paauaabHOro 3a30pa, MOXKHO NpuHITE C=0,25;
-ZIMaMeTpP OCHOBHOM OKPYKHOCTH

d,=z-m-cosc. (15)

- MUHUMAJIbHAA JJJIMHA OIIOPbI | IIOAIIMITHUKA CKOJIBXKCHU S
= 09-p-b_gost-R_e

d,-[a]

(16)

rae d, — auaMerp omopsl (MeHbIe JHOO PaBeH AMAMETPY OKPYKHOCTH
BITQJIUH);

[a]- yaenbHOE nmaBnenwue, IS OIOBIHUCTO—CBHHIIOBOW OpoH3bl bpOC-
10-2 [q]<10MIla.;

R_e — panuyc okpy:xHOCTH BepuinH 3yobeB, R_e=da/2.

Jlns pasrpy3KH 3amepToro BO BIaJWHaxX 00bEMa paboyeil >KUAKOCTH
MOTYT HCIOJIb30BaThCS TIIYXUE KaHAIU3AIMOHHBIC KaHABKU HEOOJBIION
DTyOMHBI, BBIOTHsIEMbIe Ha OOKOBBIX KpBIIIKax Hacoca. PaccrosHre Mex Ty
pa3rpyKaroMMi KaHABKAMH MOXHO MPHUHSATH KaK

cosa,,

COSx

Lw=28-m 17)

Jnuna kaHaBku Li=1'm-CcoSaw-Sina. [upuna Sk=1,2...1,5m. Tnybuna
npu 10<Z<17 u m<3mm npurumaercs hk=0,05m, mpu momyiae m,
paBHoM 4, 5 u 6 MM DIyOMHY npuHUMarT 2,5 mMm, 4 MM u 5,5 MM
COOTBETCTBEHHO.

2.3 llliinueBoe coeqnHeHNeE

Jns  oOecriedeHus Tmiepeaddl KpPYTAIIET0 MOMEHTa B MPOTOTHIE
UCIIONIB3yeTCs MPUBOAHOM Bajl co numnamu (cMm. pucc. 2....5. B stom
ciy4ae HeoOXOIMMO TOA0OpaTh ILIUIEBOE COSAMHEHUE, (MPSIMOOOUYHBIC -
mo I'OCT 1139-80, »BoIBBEHTHBIC - mo I'OCT 6033-80) B 3aBHCHUMOCTH OT
JIMaMeTpa Baja, a 3aTeM IMPOU3BECTH IPOYHOCTHON pacyer.

Hcxonuble qaHHbIE 1715 BEIOOpA M pacyeTa IMUTUIEBOTO COeTMHEHUS:
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1. Kpyrsmuii MOMEHT, NepeiaBaeMblii NITUIEBBIM COeAUHEHUuEM M,
Hm;

2. lnametp Basia B onacHoM cedenuu d (cM. Beipaxkenue (3.11));

3. Marepuan Bana (Hatpumep, cmanv 45 TOCT 4543-71).

BriOupaercss TN LIIUIEBOTO COEIUHEHHUS, W ILUIUI[ MPOBEPSETCA W3
YCIIOBUS CMSITUS ero pabounx rpaHeii no gpopmyre:

2M
GCM: S[Gcw]
dc hZ B’l//

TJI€ Ocu — HAIPSIKEHUE MPU CMATHUH,

dc — cpenHuit TUaMeTp MUTHIIEBOTO COSTUHEHHMS,

h — BbICOTa TOBEPXHOCTH KOHTAKTa IIUIUIICB,

B — nnuna munna,

w = 08 — xodpdunueHT, YYUTHIBAIOUINI HEPAaBHOMEPHOCTH
pacnpeneneHust Harpy3Ku MEXAy HIJIULIAMM,

[0cv] — noTyCKaeMoe HanpspKeHUE PH CMSITHH.

Ornpenensercs T0MyCKaeMoe HAMPSKEHUE MPU CMSTHN:

(18)

[%]=7'", 17)

TIe On —Tpenes TeKy4ecCTH, I Marepuana cmaiwy 45 o, = 520 Mlla,

n = 1,4 — ko3 PuuneHT 3amnaca NPOYHOCTH.

Ucxonst u3 coOmoaeHust YCIOBUS CMSITHS, Gen<|Ocu], JEITAETCSI BHIBOI O
NPaBUIBHOCTH BbIOOpA IUIMIEBOIO COEIMHEHHE, 00 00ecHeyeHHH ero
MIPOYHOCTHU U HAJIEKHOCTH.

B Ilpunoswcenuu A npencrabneHa uHpoOpMaLUs O MPIMOOOUHBIX
numteBbix coenuHeHusX (TOCT1139-91), cpennsis cepus.

2.4 lllnoHo4yHOE COeANHEHUA

HaumGornee mmpoko B MaIIMHOCTPOSHUM JUISI TIepeladd KPYTAIIETO
MOMEHTa MPUMEHSIOTCS MPU3MATHUECKHUE MIMOHKU. Takue MIMOHKH HUMEIOT
MPSIMOYTOJIFHOE CEYCHHE C OTHOIICHUEM BBICOTHI K IIUPHHE OT 1 (JI1s1 BaIOB
10 22 mm) no 0,5 (s BaaoB OONBIINX AUAMETPOB).

Ceuenne mmonku nogduparot mo 'OCT 23360-78 (cm. Ilpunoxenue
b) B 3aBucHMOCTH OT AuameTpa Bajia, a JJIMHY IITMOHKU { Ha3HAYaIoT Ha 5-
10 mm wmenbme mamuHbl CcTynunbl (Ho He Oomee 1,5d). OCHOBHBIM ISt
IITIOHOYHOTO COSTMHEHUS SBIISIETCS YCIIOBHBIN pacueT Ha CMSTHE:
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2M
o =—Xl|o 18
cm dg'ﬁp'tz [ CM] ( )

rae  {p- paboyas AJIMHA IIIIOHKU;

to-ryOuHa Bpe3aHus MIMOHKHU B CTYITHUILY

Ecnu ycnoBue Gew <[Gcw| HE BBINOIHAETCS, TO MOXHO 00pa3oBarh
COEIMHEHHE C ITOMOUIbIO JBYX LINOHOK, YCTaHAaBJIMBAaEeMBbIX 1oj yriom 120°
i 180°.

2.5 K Bonpocy npoeKTHPOBaHNsI KOPIMYCHBIX 3JIEMEHTOB

Jetanu  KOpHycoB  JOMKHBI ~ OBITh ~ IPOYHBIMH,  YKECTKUMH,
TepPMETUYHBIMH, TEXHOJOTMYHBIMH, YAOOHBIMH /ISl COOpKH, pa3Oopku U
TEXHUYECKOTO 00CTYKHUBAHUS, SCTETUYHBIMU U T.1.

JlocTaro4HO YacTO KOPITYCHBIC OJIEMEHTHI IPEICTABISIIOT  COOOi
pa3beMHbIE Mapbl KOPITYC-KPHIIIKA, CTATUBAEMbIC BAHTAMH.

B sToM ciydae TonmiMHA CTEHKH KOPIyca, TOMUMO YKa3aHHBIX paHHEE
TpeOOBaHUl, JOMKHA TaKXKE IO3BOJSATH BBHIMIONHUTH B HEMl pe3p0oBoOe
orBepctre. (CrenoBareiabHO, BaXXKHBIM KOHCTPYKTHUBHBIM IapaMeTpoM
CTAHOBUTCS TUAMETP CTATHBAIOILLIEIO BUHTA.

JuamMeTp BUHTa MOXKET OBITh PacCUMTaH, UCXOJS U3 JEHCTBYIOIIETO HA
HETO PacTATHUBAIOIIETO HAMTPSHKEHUS, 110 BRIPAXKEHUIO [2]:

d; = J4F (7 -[o,]) , sm, (19)

rIe F — BHemmHssS pacTsruBaromias Harpys3ka, MPHXOISIIASACS HA OJHH
BUHT, H, TpUHMMaeTcs KaK COCTABISAIOIIAs CHJI PEaKIUU OT JEHCTBUS
TaBJICHUS pabodell MKHUJIKOCTH Pmax HA MPOCKIUIO TUIOMIAIN MOBEPXHOCTH
KPBIIIKA S;

.S
PPy (20)
6
Zs — YNACIIO BUHTOB;

[op]- nomyckaemoe HampspKeHHE Ui OOJTOB, BUHTOB M INITHJICK,
MIla, MoxeT OBITh HAaWJEHO B COOTBETCTBHH C TAaOMHMIEH 3, MCXOAd M3

COOTHOIIEHUS C MPENETIOM TEKYyYECTH OT :
Tabmuia 3
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OTtHomenue [6p|/oT- 1y pe3b0OBBIX COeTMHEHUI

[Tocrosiunas ~ Harpyska | IlepemeHHast Harpy3ka OT
Crrais npu nuametpe d pe3pObl, | 0 10 MaKCUMaIbHOM pU
MM nrametpe d pe3nObl, mm
6...16 16...30 6...16 16...30
yrnepoaucrtas | 0,2....0,25 0,25-0,4 0,08...0,12 0,12
nerupoBanHas | 0,15...0,2 | 0,2....0,3 0,1...0,15 0,15

I'mybuna pe3s0bl £ npuHuMaercs u3 cootHomenus £/ds=1,5..2.
[Ipn mpoekTupoBaHWHM KOpIyca TOJNIIWHY CTEHOK M OCHOBaHUSA O
MOYXHO TIPUHUMATh KaK
§=112-4/M, > 6 .

W3 KOHCTPYKTHUBHBIX COOOpaKEHHUH TOJIIMHA CTEHKU MOXET TaKxke
OBITh MPHUHSTA U3 YCIOBUS, YTOOBI PACCTOSIHUE OT OTBEPCTHS [0 HAPYKHOTO
Kpasi COCTaBJISUIO HE MEHEE TOJIOBHHBI AuameTpa (CM. pUCYHOK 7).

1 ds

¥ - 4"
> 2

a) 6) 6)

=3
[q\}

Pucynok 7 BapuaHTBI HCIIOTHEHHS CTEHKU KOpPITyca

2.6 IlpoexkTHpOBaHUE YIUIOTHAIOIIUX YCTPOICTB

ObecrnieyeHre HEMPOHUIIAEMOCTH JUISI Ta30B U KUAKOCTEH CTEH U
MOBEPXHOCTEH, OrpPaHMYMBAIOUIMX BHYTPEHHME YacTU U  OOBEMBI
THIPOMAIINH, a TaKXe WX CTHIKOB W COCIUHEHHH SIBIIE€TCS OTHOW U3
BaXHEMIINX 3a1a4 npoekTupoBanust OI'M.

B oOmeM ciydae repMeTHYHOCTb CTBIKOB MEPEMEIIAOIIUXCS OJHA
OTHOCUTENIBHO  JPYrOil MM  JKECTKUX  IIOBEPXHOCTEM  IJIEMEHTOB
KOHCTPYKIIMM JIOCTHUTAeTCs CO3/JaHHEeM Majoro 3a3opa (OeCKOHTaKkTHOE
COECIMHEHHE) WM YCTPAHEHUEM 3a30pa C IIOMOILUBIO YIUIOTHSIOLIETO
3NIEMEHTA U3 MACTUYHOTO Marepuaa (IapoHUT, pe3rHa, OJIMYPETaH U T.I1.)

IIpy MOHTa)ke M NOCIENYIOLIEH 3KCIUTyaTaluu YIPyTrue CBONCTBA
ANMACTUYHBIX  YIUIOTHSAIOIIMX  JIEMEHTOB  JOJDKHBI  00ecreynBaTh
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HGO6XO,Z[I/IMyIO repMCTUIHOCTD, ITIO3TOMY YCTAHOBOYHOC MCCTO BBINIOJIHAIOT
HECKOJIBKO MECHBIIIC PasMEpPOB YIUIOTHAOMIETO 2JICMEHTA.
l

Pucynox 8 Haubosee pacrpocTpaHeHHbIE aCTUYHBIE YILIOTHSIOIINE DJIEMEHTHL: a) -
KOJbI[A YIUIOTHHUTENbHbIE Kpyrioro ceuenuss mo ['OCT 9833-73 (oOo3naueHme
tunopasmepa: d1-d2-d3 (mpumep 005-008-19), rae d1 -BHyTpeHHHil muamerp, mm; d2
— HapyXXHBIH quaMetp, MM; d3 —IuaMeTp cedeHHs KONbIla, YMHOKeHHBIH Ha 10);.0)- -
MaHXEThl YIUIOTHUTEIbHBIE PE3MHOBBIE I TuApaBiauueckux ycrpoicts no ['OCT
14896-84; B) - mamkeThl apmupoBaHHbIe 1t BajoB o [OCT 8752-79, 1-pesunHa; 2-
Kapkac; 3- IpyXuHa.

Hanpumep, MecTo Moja KOJbLIO PE3WHOBOE YIUIOTHUTENBHOE KPYIJIOTO
ceuerust ('OCT 9833-73) mpoektupyercsi Takum o00pa3oM, 4TOOBI €ro
00bEM Obl1 Oonbiie 00bEMa kombila Ha 10...15%, omnako mpu cOopke
IIPOMCXOJMIIO C/IaBIIMBaHUE PE3UHBI (paanaabHoe Win oceBoe) Ha 20...25%

B Ilpunooswcenuu B npuBenena BbiOOpka naHHbiX u3 ['OCT 8752-79
«ManxeTsl apMUpOBaHHbIE I BanoB». B [lpunoowcenuu I’ nprBeneHbI
CBE/ICHUS O KOJIbLIaX YIJIOTHUTENBHBIX Kpymnioro ceueHus mo I'OCT 9833-
73 nns quaMeTrpa CedeHUS 2,5 MM.
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3. JTansl (pOPpMUPOBAHMSA TBEPAOTEJIbHON MOeIH
3.1 Co3nanue TpexmMepHOii Mo/ieJI BeIOMOii 1IecTepHs
3amyckaem NX7.5 OTkpbiBaeM HOBBII TOKyMeHT B (hopmare «Mognenby,

cpasy coxpaHss ero, Hanpumep, B Buae (aiima «wedom_shest.prt» B mamnke
D:\pomp_shest_ NX\.

WNKTS-

Daiin Baa Ucrpymerme Chioprn Medopraues  Hactpoin  Okso  Momows
0 = 3 L t

Hoebli  OTKpEITE  OTKpEITE (oMK CRpaeka

MoCfeAHne  KOMaHAe! -

BuibepnTe wabnon  eciv TpeGyeTcs AeTanb ANA CCHITI

& Wcropus

[T e = Moaene [ Ueprese || Canynauns || Ofpatiorea | Mposepra =

= Wanots A | Npoctotp A
Eamnusl [Miannanetpe: kw)
Eanbrue | 3aenchmocTe CobicTee
Mogenvposarie | Mannawer. i
Chiopkn FHAMMMET. .. AETOHOMHEN BUILTINA. ..
Cryans ansaiina Cryans boprisi MannAwer... ABTOROMHSI BUILTINA. ..
&) NcToBoi meTana M2 MACTOBOR meTa...  MANMMMET... ABTOHOMHGI BUILTIRA. .
ABHBUHDHHEI AMCT..  ABHAUMOHHEIR 3...  MAMMAMET. .. ABTGHOHHEI BUILTINA. ..
|5 Nornascrne Tpy6on. . Morideckie Tpy... MAnmeT... ABToHOMHSI BUILTIN|A...
] Mesamyraeckve ToyE... MexSHAdECkad ... MANMMMET... ABTOHOMHAI BUILTIN|A. .
L) 3neKTRHUECKAA MEP. .. SMEKTPHUECKSA.., MHAMMMET... ABTGHAMHeN BULLTIN|A... =
[ Mycrait Biss0Bb#i Moayne  MANMET... ABTOHOMHEN HeT Seoicies e
Ving; Mosens
Ti: MoA&nMpoBaHHE
EAVHHLEL MHRRHHETPE!
Tocneares HaeHenwe: 04/13(2010 10:43
Onmcatve: Mpkttep N ¢ Ba30B0R CK
Hogoe i daiina A

W [modeli.prc

KaTanor [C:\Program Files\UGS\NX 7.5V UGII

AeTans ANA cobimkh All =

Pucynox 9. CraproBoe okao NX

AxTHBHpYeM BKIAAKY «=Bbipaxenus...» B «MucTpymMenTtsi» (Puc.10.).

M‘ NX 8 - MogenvpoeaHve - [pors.prt (M3MeHeHHBIH) ]

ggaﬁn M3teHMTE  BHa  BoTaBMTe  MOPMAT | MHCTpyMeHTe! | CHOpKM  MHopMauWa  AHanis  Hac

- Q}z - Ei - @ Lfij ‘ﬁ’ = BLIpameHHe. ., Chrl+E

OTobpakeHHe pasMepos kak T, ..
- .
E] LLLUT 2’ = SneKTpoHHaA Tabnuua.. .

Pucynox 10. TTocnenoBarenbHOCTB JOCTYIIA K BKIAJKE « =Bwipasicenue...»
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Hcnonw3ys cBeneHusi, npeacraBieHubie B [1], B pazmenax 4.1 (c.41) u
4.2 (c.45), B OTKpBIBIIEMCS OKHE IToouepenHo «Jlooasmsiem» (cM. Tadi. 3.

Tabnuma 3
OGo3HadeHwe| dopmyna | KommenTapun
1) MCXO/IHBIC TaHHBIC
Qeff 20 nogaya  3¢pdexruBHas,
J/MUH
n 2000 9rCII0 000POTOB, 00/MUH
p 16 Jasnenue, Mlla
etta o 0,9 oowsemubiii KIT/1, %
2) [lpuHuMaeMsbie JaHHBIC:
z 7 YHCII0 3yObeB, HIT
alfa 20 yron npoduns  3y0a,
rpaj.
C 0,25 KO3 UIHECHT
paJinaybHOTO 33a30pa
3) OCHOBHBIE paCUETHBIC 3aBUCUMOCTHU
TeopeTHUYeCKas 1mojady,
Qt Qeff/etta_o /M
Vo Qt/n*1076 pabounii 00béM, MM"3
m 0,5*Qt0,5 MOJ1YJIb 3alIeTICHHS]
NpUHUMAaeMbIe 3HAYCHUE
m_gost Ilo pesynemamy (2,5) MOJLYIA, MM
b Vo/(2*pi()*z*m_gost?) | mmpuHa [IeCTEPHU, MM
b_gost Ilo pezynomam (40) NpHHAMacMas — fHpHHa
HIECTEPHU,MM
q m_gost*z IaMeTp  ACTHUTENbHON
OKPY)KHOCTH, MM
alfa_fw arccos(z/(z+1))*cos(alfa) YTOT SatetICHIt
HIECTEPEH
inv_alfa | tan(alfa)-alfa*pi()/180 Z;‘g:‘“ma yraa npodus
. tan(alfa_fw)- WHBAJIIOTA yIIa
inv_alfa_fw alfa_fw*pi()/180 3alCTUICHUS MECTEPEH
Xsiam (z*(inv_alfa_fw-inv_alfa)- | xoapdpummenT  cymMMeI
g -0,04)/2/tan(alfa) cMerTen s
dw d*cos(alfa)/cos(alfa fw) | nmamerp HadanbpHOM
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OKPY)KHOCTH
df (z+2*Xsigm-1,6)*m_ gost AMAMCTD ORPYRHOCTH
BITQ/IMH
da 2*d_w-d_f-2*C*m_gost AMAMETD ORPYRHOCTH
- - - - BEPIIVH
d b d*cos(alfa) JUaMETP OCHOBHOM
- OKPY)KHOCTH
pacdeTHas TOJIIHMHA 3y0a
S m_gost*pi()/2 0 JICTTUTEeIILHON
OKPY>KHOCTH
d val o pesymomamy NPUHUMAEMOE 3HaYCHUE
- JmaMeTpa Baja (Oropsl)
NPEIeIBbHOE YIEIbHOE
q_ud 10 nasnenue, Mlla
L 0,45*p*b_gost* MUHHMAaJIbHAS JJTHHA
d a/d val/q ud/2 OJTHOM OIOpPBI BaJia, MM
4) TlapameTpruecKie ypaBHEHUsI BOJIBBEHTHI (poduiist 3yoa)
KO3 UITHEHT
t 0 napaMeTPUIeCKIX
YpaBHEHUN
d_b/2*(cos(360*t)+t*2*
xt Di()*sin(360*t)) KOOpJIMHATa I10 OCH X
t d_b/2*(sin(360*t)-
y £42%i()*Cos(360*1)) KOOpJMHATA 0 OCH Y
zt 0 KOOPJIMHATA 110 OCH Z

Ha puc.9 npuBeneH BapraHT 3alI0THEHUS CTIHCKA BBIPAYKCHHA.

Hanee mnpuctynaeM K (OPMUPOBAHHMIO 3BOJBBEHTHOTO MPOGUIIS
O0okoBoi moBepxHOCTH 3y0a. CrutaiiH (KpUBYIO) CTPOUM C IOMOUIBIO
napaMeTpUIEeCKUX YpaBHEHH, BHECEHHBIX B «BripaxkeHus»: «BcTaBUTH»—
«Kpusbie» — «Kpusas no 3akony...»—»OK» (puc.12). Cozgaém Ickus B
TEKYILEM [TPHIIOKEHUH.
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CRHEDI EBIPEHEHHE

[MMEHDBaHHblﬁ

&)

T

[EICI=T hopryna SHaYeHHE E. | Twn KOMMEHT apHiA

alfa z0 z0 Yucno wron npodmna syha,rpa

alfa_fw arccos(zfiz+1) % cos(alfa) 27.20852274 YWCno  Wron 3alenneHKa WecTepsH, rpa

b Vol 2*pili*z*m _gost~2) 40,42050301 YHCNo PECYETHERA WHPHHE WECTEQHM, MM

b_gost 40 40 “MCNO MPMHATEA WHPKHA WECTEPHM, MM

C 0.25 0.25 Yucno  KoahdHUHMEHT PasHaNEHOrD 3530pa

d m_gosk¥z 17.5 YMEND  AHEMETP ASMMTENEHOH OKPYHHOCTH, MM

d_a 2%d_w-d_f-2*C*m_gost 21,33595722 HHCND  AHEMETP OKPY#HOCTH BEPLUMH, MM

d_b d*cosialfa) 16.44462036 YMEND  AMEMETP OCHOEHOA OKPYHOCTH, MM

d_f (z+2*¥sigm-1.6)*m_gost 14,39539304 YHCND  AMAMETR OKPY#HOCTH ENaAHH, MM

d_val 14 14 “MCno  AWaMEeTp Bana Noa NoAWHIHKE, MM

d_w d*cos{alfa)/cosialfa_fw) 15.42069013 HMCND  AMAMETP HEYENEHOH OKPYHHOCTH, MM

etka_0 0.9 0.9 Yucno  oBbEMHEI KoadbHUHEHT NONE3HOMD ASHCT. ..
inv_alfa tanialfa)-alfa*pil) 150 0.01490435,,, YMEno  MHBantoTa yrna npodwna syha, pas
ine_alfa_fe  tanfalfa_fud-alfa_fu*pilif 180 0.03924132... HHCND  MHEANKOTa YrNa SalenneHkd, pas,

L 0.45%p*h_gost*d_afd_valfg_ud/z 2194558636 YHCAD  MMHMMANEHSA ANHHE ONopkl Bana, MM

m 0.5%00~0.5 2.357022604 YMEND  PaCHETHEI MOAYTE 3y0a

m_gask 2.5 25 HMEND  MPHHATEI MOAYE 3y8a

n 2000 Z000 Yucno  Juucno oBopoToE, offMHH

p 16 16 Hucno  aasnedve, MMa

q_ud in in HMcno NpEAgnbHOE v AENEHOE AaBneHKe, MMa

Qeff z0 z0 Yueno  aek THEHEA NoAaYa, NiMHH

o] Qeffletta_0 22 2222EEER YWcno  TeopeTHYECKaA NoAada, NiHHH

5 m_gast*pil )z 926900517 YHMCNo  ToMWHHE 3v6a No AENMTENEHOA OKPY#HOC .
b {Cnnadn... 0 a Yucno  KoIhEHULHMEHT NapaMeTRMUECKOrD YPSEHEHHA
Va Qin*1076 11111.11111 Yucno  paboudi obbEM, MM

wsigm (z*(in _alfa_fw-inv_alfa)-0.04)2/tanlalfa)  0,1790786072 Hueno  koahEHUHEHT CYMMEl CMELLEHHA

wb (Cnnad...  d_byE¥{cos{3E00 e pil P sind3e0%) §.222310432 HMEND  KOOPAHHATE! MPOGHAA N0 00K X

wb (Cnnad...  d_biz¥sing3e0%E)-cF 2 pil Foos 360+ a YMEND  KOOPAHHATE! NpOGMAA No oo

z 7 7 Yecno qmcno svObes, wr

zt (Cnnad... 0 i} YMEND  KOOPAHHATE! MpOdHAA No 0ok 2

1 | i

}

AnvHa

lma [|

K1

J [rom

Dopryna [

|| (5]

Bribupaem koopaunHatHyro miockocTh YOX. Ilepexomum B pexum
«Bun cBepxy» (mns ynobcersa). M3 1ieHTpa mpoBOAMM paauaibHBIN JTyd 10

[&) B[]

7)(

l—eK—H MpHMEHHTE ][

CTMEHS

Pucynox 10. 3anonnennas exnaoxka «=Bwipasicenue...»

Havana cruaiaa (a1 GopMUpOBaHUS HOKKH 3y0a).
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C noMouIbI0 KHOTIKU «0y2d No YeHmpy U KOHEUHbIM MOYKAM» CTPOUM
(OT MPOU3BOJIBLHON TOYKM Ha CIUIaliHE) YYaCTOK AYT'H IPOU3BOIBHOMN JIIMHBI

pOTHE qacoBoii
0% Baiin Mswewe Bua | Boraswre | Dopmar  WecTpymewtsr  Clopkn  Tex. yonosws  WHdopmauwes  Awa
P Havano+ [ (Y ] | 300, aot | BL i - -G - @ CTpeHKI/I' PaI[HyC ’HyrI/I
O-m e ) B2 3ckms & cpeas saaam 145 9IS, HpI/IpaBHI/IBaeM d/2
EpHEan 3ckHza 4 S r— ()
T R o sl Al (nenurenbHBIl  paanyc).
BoifiepuTe 0B BeKTHI W Han kol Ha ofibexTe
e , UYepes komanny «Pasmep
& HaeuraTop ger.. /" Opsman...
A & KpHBas 00 kpHBOR TN AyrafOrpysHocTs. HepHMeTpa>)
L8 P weTopn KpHeEiE K3 Ten b MpAMSIE 1 4yTH v HpI/ICBaI/IBaeM JJINHE
1B Buael moaznk e TS e Or Bazoeeie KpHeke. ..
o P R M P Jyru pasMep TOJIIIUHEI
! Bzabma)qu nom ACCOUHATHEHAA KONa _\1 Dagka...
j--B_Mcmpm VoasH o v | 3 Opsmoyronenie. . 3}’63 S. H3 63.30BOF0
g:—;;; oo gfpeea b | € rorcyranen.. LIEHTpA  CTPOMM  JIy4
s AnakH = CHeWeHe MacWTab Y znmunc.,
émgﬁf:mm @ KOHCTDYKTHEHEIR 3nenexT ¥ & Napafiona... (OTpe3OK) HO CepeHHHI)I
‘ MoseprHocTe ’ ‘CE""EDED"E"‘ Ayru (OTKHIOqHB KHOIIKH
[OBEPXHOCTE Mo CBTKE KpMBkL: k| “4 (AT =8 R oo
— N I p— BBIOOpa  TOUKH Ha
Posepaacr. dzotia d KPUBOM M TOYKHM Hayaja
MaceTHoe Ten M| LY Kpreas Ha noseprHOCTH. . KpI/IBOﬁ) u HepeBOHHM
HHXPOHHDE MOAEAHPOBEHHE = G
cre ik ' S CONaHH CIVAVH, .. JIMHUKO BO
& Creludrials.., 5, ANNPOKCMMMPOBAHHEIA CINSiH, .,
. BCIIOMOTaTCJIbHYIO
CBapia 4 A TekeT..
5 JIMHUIO.
PuCyHOK 11. Hymb K nocmpoernuio cniauna
3epKaJIbHO

OoTpakaeM CIUIallH mnpodwiss W pagMaibHbIl  Jyd OTHOCHTEIBHO
BcriomorarebHO# nuHun. (Beigensem nBe MuHuM (CIUTaiiH U Jyd), aajee -
«BcraButh»— «KpuBas sckuzan— «3epkaibHas KpHuBas... »— «Bbibepute
KpuByt0» —«Bp10epure och» — «OK»).
Ctpoum zBe IyTu U3
/ 1IEHTpa, COCIUHS OTHOU
JlyToM TOYKH Ha
CIUTaiiHax (pagnycom
BepimH d_a/2), a Bropoit
JIyTOM TOYKHM Ha JIydax

(pamycom BIIAJIUH
Pucynok 12@opmuposanue xonmypa 3yoa d_f/2)

AxTuBHpyeM BKIaaKy «BbiTaruBanue». Ilpum BKIIIOYEHHON KHOIIKE
«OcTaHOBKa 110 EPECEYCHUIO» BHIONPaEM 6 KPHUBBIX, 00pa3yIOMNX KOHTYP
3y0a. «BBITATHBaeM» 3TOT KOHTYP «CHUMMETPUYHO» Ha MOJIOBUHY LIMPUHBI
mecrepud, b _gost/2. Onrtumusupyem. CKpblBaeM 3CKH3 M CILIAH.
OnTumusupyem.
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OtkppiBaeM OCKHM3 Ha IUIOCKOCTH
YOX. CTpouM OKpY>KHOCTH THAMETPOM
dv (Ban) u d_f (Bmaauusl). Beisiruaem
00e OKpPYKHOCTH «CUMMETPUYHO» Ha
HOJIOBUHY HIMPHHBI HIECTEPHH,
b_gost/2. BertssruBaeM OKpY:KHOCTH OV
«CHUMMETPHYHO» HA CYMMY TONOBUHBL  Pycynox 13. Bud odnozo 3y6a
HIMPUHBl MIECTEPHU U JIUIMHBI OIOPBI,
b_gost/2+ L. 3aBepiiraem jaericTBue.

AkTuBHpyeM «OJIEMEHT MacchBa». OIeMeHT mmabioHa - 3y0.
KommnoHoBKa — «kpyroBoii» (MaccuB). Hucino — «popmymna» —Z; yroiu mara
—360/z; ock Bparienuss —Z, 3agannas Touka —0 — «OK». O0beguHsIeM.

WX 7.5 - Moaenpobanie - [wedom_shest.ort (Asmerennbi) 1

(% Dafin Wawerwo Bna BoraenTe  Gopmat  WecTpymerer  Chopkn  Tex. yonoswA  Mndoprauna  Anames  HecTpoficd  Okno  Mowous

Wtesano~ [ (3 I 4 By B 0 o Mhoncckonanas (0L F Dl -G - B @ -]~ @ F. 70 0 -
Q-UP@2>280 Ldn@-u3J1-8Y 9 LLI829. @-QA-KB -G
[Fer rnerps b 3] [Brnchop ) €0 | [~ = @ % ™| i~ [/ L7) L QO+ L)@ |

BoibepuTe 06bexTEI M HaXMKTe MB3 AU AB2MABI WEAKHATE MEILKOA Ha 00 bekTe Texywwi anenenT: CKPYrneH1e NoBepKHOCTEA(

< >4

& HaeuraTop peTand

A[vma =

€8 Pesonn neropan

- C Bunsl mogeni

- [ Kameper

41 5 Bepakena nonssosaTens

E1- g MeTopua s

(AL Bazosan cncTema kogp..,
X2 Crinaiin sananHeino ..,
MARA Skt (2) "SKETCH_000"
AU Cenimeca Ha Barrsrvean.

~ I Bekes (4) "SKETCH_00L"
D Beirarvsanie (5)

BAL Berarvsanne (7)

A HP Ofveamerie (8)

- 7] il Kpyroeoii maccie (3)

~ B Macene(1] ($pBemari. .
AL Maconel2] (S)Bermarm. .
A Macene[3] (opBeTArH. .
(U0 Macere[4] (INBLITArK.

-~ Macone[S] (SBemarn. ..
EALD Maccre(] (2xBemar. .
i@ oveamrenie (10)

[A 6P Cepyrnetie pefipa (11)
ARy wacka (12)

« ] Crpyrnere nosepsHo.. .

.. Cipyr e nosepsha. .

Pucynok 14. Beoomas wecmephs

BomonnuMm  ckpymienune paamycom  0.4*m_gost mpu ocHOBaHUU
Kaxaoro 3yba (Hoxkm). [ns ymoOctBa mepeiinem B «KapkacHoe»
npezacraBieHue oowvekTa. Ilpu z=7 HYXHO BBINOJHUTH 14 CKpPYyITICHUH.
Taxxe HE0OXOIMMMO BBIMOMHUTH 2 (DacKu MO TOpIaM BaJ-IIECTEPHU MU
CKpYIJIEHHE IIPH MEPEXO/Ie OT HIECTEPHU K BaIY.
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3.2 Co3naHue TpexMepHOii Mo/ieJIM BeAyleil mecTepHu

OtkppiBacM  co3iaHHbIi  paHHee  Qain  «wedom_shest.priy.
[TepecoxpansieM ero moj uMmeHem, Hampumep, «wedush_shest.prty. Ilox
[UIMIBl  YUIMHAMY» OAHY M3 Imeek. Ho MpeaBapuTEIbHO BO BKIIAJIKE
«=BpIpaskeHus...» BHOCHM HCXOIHBIC [TaHHbIE K (DOPMHPOBAHHIO 3TOM
XBOCTOBOMW YaCTH.

BbipaMen1a

CNHCOK BEIpasEHHA

[3aaaaeneii nonesosatenen fw)

Wra & WopHyNa 3Ha4EHHE E. | TWn | KoMMEHTapHA
alfa 20 20 Yucno  yron npodmna sya,rpa
alfa_fw arccos(zi{z4+17i*cosalfa) 2720882274 YACND  y¥ron 3EUENNEHHA WECTEPEH, TR
b Yo(2*pili*z*m_gost~2) 40,42030301 H1cno  pacHETHEA WHPHHAE WECTERHM, MM
b_anst 40 40 YMEND  NPHHAT A WHPMHE WECTERHK, MY
bz 3 3 HHCAD WHPHHE WAKILE, MM
iz 0.25 0,25 Yacno  kosddHUHEHT paguansHoro sasopa
d m_gosk*z 17.5 YACnD  AHAMETD ASMMTENEHOH OKPYHHOCTH, MM
d_a 2*d_w-d_f-2*C*m_gost 21.33598722 HMCNo  AHMAMETP OKPYHHOCTH BEPLUKH, MM
d_h d*cas(alfa) 16. 44462056 YMCnD  AMEMETP OCHOBHOA OKPYHHOCTH, MK
d_f (z+2%¥sigm-1.6)*m_gost 14,39539304 HMCnD AHAMETR OKPYHHOCTH ENaAHH, MM
d_wal 14 14 HHEND  AHAMETR Bana NoA NOALLKIHHE, MM
d_w d*cas(alfa)icos(alfa_fu) 1849069013 Y4cno  AHAMETD HAHaNeHOR OKDYHHOCTH, MM
dsnar 14 14 YHEND  AMAMETP WAHLLE HADYHHEI, i
dswn 11 11 YMCAD  AMEMETP WAKLE EHY TREHHHE, Mk
etta_0 0.9 0.9 Yucno 0B bEMHEIR KoathdHUMEHT NONE3HOMD A8RCT. .,
inv_alfa tan{alfa)-alfa*pil)f 160 0.01490435. .. YAcno MHEANtoTa yrna npodmnA syba, pag
inv_alfa_fw  tandalfa_fwd-alfa_fw*pil) 160 0.03924132... H4cno MHBANHITa YINa SaLEnneHka, pas
L 0.45%p*b_gost*d_a/d_wvalfg_udjz 21.94553686 HMCND MMHHAMANEHAA ANHHA ONOpkl Bana, HH
L_sh_gost 25 25 HHCno  ANMHE WAHLE NPHHAT A, MM
L_sh_ras 10*ME(dsnar~2-dsvn 2%z 1 *sigma_sm) 1. 7A0528753 YACND  AMMHE LWIHLLA PACHETHER, MM
m 0.5*%G00.5 2, 357022604 YAcno  pacHeTHER Moayne syOa
m_gast 2.5 2.5 Ycno  MpHHATEI MOAyIE 3yBa
ME worpizipil) 2829421211 HACnD Py TALMA MOMEHT H¥HM
n 2000 2000 Y4cno  umcno oBopoTos, offMHH
[} 16 16 Yqcno  aaenedye, Ma
q_ud 1 1 Hvcno NpeAeneHOE ¥AENEHOE AaEneHne, MMNa
Cieff 20 20 Yacno  sekTHEHSA N0AaYa, NiMHH
Qt Qeffletta_0 22.22222222 YAcno  TeopeTHYSCKAA NoAa4a, NiMHH
s 0.2 0.2 HHCno  paAMyC CKPYrNEHHA WAHLE, MM
5 m_gost*pil)fz 3.926990517 Y4cno  ToNWwkHE 3v6a No AENHTENEHOA OKpYHHOC, .
sigma_sm S00/1.4 357,1428571 YHEND  AOMYCTHMOE HANPAEHHE MPH CMATHH, M3
Wa Ckfr# 106 11111.11111 Yacno  pabounid obbém, mu3
Wsigm (z*inv_alfa_fw-inv_alfa)-0.04302/tanialfa)  0,1790736072 Hucno  £oShEHUMEHT CYMME! CHELLEHMA
z 7 7 Yucno  umeno syEbes, wT
521 [} & HHCno  YMCAO WAHLOE, WT

Pucynox 15. 3anonnennas exnaoxa «=Buipasicenue...»

Buauaie 3aaaguMcCa pa3MCpaMi NUIMINCBOIO0 COCAMHCHUA HCXOOA U3
nuametpa Bana d_val: HapyKHBIH guaMeTp HUTHICB dSnar, BHYTpEHHHIA
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muamerp dsvn, gucno nutkioB z1, mmmpuHa nutkia bz, paguyc CKpyrieHus
numna rs; dgacka nomna fs. Janee BHOCHM mapaMeTpsl U 3aBUCHMOCTH ISt
nox0bopa JUIMHBI IIJIMIEBOM YacTH M IICHKH Baja II0J MaHXETHOE
YIUIOTHEHHE: MpeAe MPOYHOCTH Ha CMATHE Sigma_sm (mis marepuaia
cmane 45 [o] =370 Mlla); kpyrsamuii MmomenT Mt=Vo*p/2/pi() Pacuernas
JUTHHA IIJIKIIEBOM 4acTu L _sh_ras =Mt/(dsnar”"2-
dsvn”2)*z1*sigma_sm)/100. Ilpunstas mouaa numna L_sh_gost. [anee -
BHYTPeHHUI auamerp mamkeTbl d_M u ¢€ mupuny h_m. (manpumep, mis
manxcemorl -14x28-7 mo 'OCT8752-79, d_m=14mm, a h_m=7mm).

W NX 7.5 - Momen/posatie - [wedush_shest.prE (sHeHenHBH) 1 SIEMENS = |
0B ain Usnerre Bua Brrosurs  Gopuar  Wctpyrewrs Cfiopkn Tex yonoewa  Wndopvawsn  Aapes  Hacrpodikk Owpo  Dowouws BB

B Hauano - [ (% ol B 0 O | oY Nonekionaiael 1, iE-[H-Q@-OD@ -8 0. 50 Dw - =K.

QP2 Ty r?- TS Jsae SO . 2 ARB BRI AIBPIZrR.
Feromminaly) Emee B 6 B0 @2 % T el 0 Qo[+

Bribepnre WotuKofiHa o6 bexTe [

@ Haenratop aeTann

(e Kowmerrrag it

AL Macavel3] 8)/Bemsrneane @ S
AL Macave[4] {a)fBsmarneane @

AL MaccHs[S] (B)/Borrarnsarke (3)
AL macovels] (E)Bosrvsanme (3)
i@ ofreamenne (3)

B Bermarneanve (14)

AR 3exws (15) "SKETCH_003"

I Cesinara Bemarnsanme. (16}

7 i Kpyroeor maccr (18)

LD Macove[1] (15) forarvoare (16)
A1 Maccme[2] (18)/Berrarvs arme (16)
L0 Maceve[3] (18) Brarvpame (16)

AL Macevel4] (12
FA Macevels] {18) e
6P Crpyrnerne pefipa (23)

J CKpyrnese nasepxrocreii (25)
J Crpyrnese naseps-creii (26)
J Cxpyrresme o i (27)
J Crpyrnesve no e (25)
J Crpyrnere nosepxrocrai (23)
J Crpyrnere nosepxacre ()
J Cipyrnese nosepx-cre (31)

J Crpyrnere nosepxrocre (37)
J Cipyrnese nosepx-ocrei (38)

1S Dsexa (39) ||
R1| 10 b
A
3aemcHmocTi v j
/
!

EERREEEEREEER

ToaposocTn v

pocioTp v

i e R i e i i AR e L o R

Pucynok 16. Bedywas wecmepms

Vmanum komaHay Ha BeImoigHeHue ¢acok. Ha omHomM m3 TopiioB Baja
pHCyeM OKPY:KHOCTh auameTpoM dsnar. BeitsruBaem eé€ Ha mmHy L=3*
h_m+ L_sh_gost. Ha momy4uBIneiicss TOPIEBOW YacTH «OTKPOEM» ICKH3.
Hanecem BCPTUKAJIbBHYIO BCIIOMOI'aTCJIIbHYIO JIMHHUIO W3 HCHTPA BBCPX O
nuametpa dsnar. CrpaBa ot Heé Ha paccTosHuu bz/2 cTpouM BepTHKAIBHBIH
orpe3ok ot dsnar Bum3. Ilomx ymiom 360/z1 x BepTHKAIBHOM
BCIIOMOTATEIbHOW JIMHUM CTPOUM eI OJIHY BCIIOMOTATENIbHYIO JIMHHUIO U3
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IeHTa 10 auamerpa dsnar. Bieo, mo kpyry ot He€, Ha paccrosHum hz/2,
CTPOMM TapaJulelbHBIA el oTpe3ok oT dsnar. Mexay MOTyYHBIIMMUCS
oTpe3kaMu (OOKOBBIMH KOHTYpaMH IUIAICBOW MPOPE3H) CTPOMM [BE IYTU
pamuycamu dsvn/2 m dsnar/2. Bxmagkoii «BwITATHBaHHE» KOHTYPOM U3
4eThIpex JIMHUK copmupyem mpope3b Ha anuHy L_sh_gost. Paguycom 2
MM CKpPyDJSIeM JajbHIO0 BHYTPCHHIOIO TpaHb HpPOpe3H  («BBIXOI»
HUHCTPYMEHTA MpH Hape3aHuu). Briaaakoir «DJIeMEHT MacCHBay BBIMOIHIEM
ocTajbHble mpope3n. CKpyDIUM paauychbl IS BHYTPCHHHX TIpaHed W
BBINOJHUM (acku fS Ha HAPYKHBIX TPAHSIX [UTHIIOB.
BeinonuuM ¢acky Ha Ipyrom TOpiie Baja-UIECTEPHU.

3.3 Co31aHue TpexMepHO Moe/u MOAIUITHIKA

OTkpbiBacM HOBBIH JOKYMEHT B (opmare «Mogenby, COXpaHsisi ero,
Harpumep, B Buje (aiiiaa «podsh_shest.prty» B manke D:\pomp_shest NX\.

Bo Briagke «=BplpaxeHus...» BHOCHM HCXOIHBIE JAQHHBIE K
(OPMHUPOBAHUIO TOMIIMITHUKOBOTO y3Ja: MPHHATYIO UTUHY OJHOW OIOPBI
Bana L_gost; nuamerp Bana d_val; nuamerp Bepiuun 3yobeB mectepHu d_a;
JIMaMeTp HadaabHOU OKpy:kHOCTH d_W; Mex)oceBoe paccTosiHue a W= d_w;
addexruBHas mogada Qeff; makcumanbHas cKOpocTh paboueii JKUAKOCTH BO
BcachIBarolieM kaHaime W_max (mpumem 3 m/c=1800 aM/MUH); pacueTHBIH
auamerp BcachiBaromiero kanama d_ws=(4*Qeff/pi()/w_max)”"0.5*100;
NPUHSTHINA AUaMeTp BcachlBaroliero kanaua d_ws_gost.

Jins ¢dopMupoBaHUS DIIyXUX KaHAIM3AIMOHHBIX KaHABOK (pasrpy3ka
3anepToro 00bEMa) BBOIATCS: MOIYIb 3alleiuieHus: M; yroa npodwis alfa;
yron 3aneruieHus mecreper alfa_fw; paccrosnue mexay pasrpykarommumu
kaHaBkamu  Lw=  2.8*m*cos(alfa_fw)*cos(alfa); = mnuHa  xaHaBKM
L_k=pi()*m*cos(alfa_fw)*sin(alfa); —mmpuna kanaBku S_k=1,2*m;
rryouna kanaBsku h_k=0,05*m.

Bribupaem koopauHarHyto miockocth YOX. Ilepexomum B pexxum «Bun
cBepxy» (mis ymobctBa). Ha ocm OX cnea u cmpaBa or ocu OY
(CMMMETpPUYHO) CTPOUM MO JIBE KOHLIEHTPHUYECKUX OKPY)KHOCTH PaJNyCaMH
d_val u d_a. PaccrosiHue Mexay IEHTpaMH YCTaHABJIMBAacM pPaBHBIM a_W.
Hapy>xHble OKPY)KHOCTH COCAMHSIEM TOPH30HTAJIbHBIM OTPE3KOM JUTMHOMN
d_ws. «OOpe3aem» JMIIHHE JMHUH M «BBITSATUBAEM» OICKH3 Ha IIHHY
L_gost. 3aBepiraem 3cKu3.

Jinst popMUpOBaHUS YCTAaHOBOYHOTO MeECTa IOJ (GUIYPHYIO MAaHXKETY
OTKPBIBAEM CIEAYIOIIMM 3CKU3 HAa OAHOW M3 TOPLEBBIX ITIOBEPXHOCTEM.
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CtpouM CcHUMMeTpUYHBIE OKpyXHocTH auamerpom (d_a- d_val)/3,
KacaTtelbHble K HAPY)KHOMY KOHTYpY MOJALIMIHHAKA C LEHTPaMH,
orcrosiumu oT ocu OX Ha paccrosiauu d_val/2 (B cropoHy BcackiBaHuMs).

KacarenbHO K HUM M KOHIIGHTPHYHO OKPYXXHOCTSIM OTBEPCTHH MOJ BaJIbI
CTpoMM emé JBE OKPYXKHOCTH (MX IHaMeTpbl MOJYYHUTCS IO
(d_a+2d_val)/3). U3 nenrpa KOOpAMHAT CTPOMM OKPYKHOCTH J0 KacaHHs.
Ilo Hapy:KHOMY KOHTYPY BBINIOJHAM JBE Jyrd U OTpe3ok. Jlamee
«OTpe3aeM» HEUCIIOJIb3yeMble yYaCTKH JIMHUH JI0 MOJydYeHUs] TpeOyeMoro
MOl YCTaHOBOYHOE MECTO KOHTypa. «BoITsruBaem» Ha miyomny (d_a-
d_val)/3. 3aBepiraem sckus.

Pucynok 17. [loowunnux

[Ipuctynum x GOpMHPOBAHUIO KaHAIN3ALMOHHONW KaHaBKU. OTKpbIBaeM
OCKM3  Ha  IPOTHBOIIOJIOXKHOW  TOPLEBOMN
noBepXxHOCTU. CTpPOUM MPSIMOYTOJBHUK «OT
neHTpay» - Ha ocu OY Brimre ocu OX.

Pasmepsr: B mmHy L_K, B BbIcOTY - S_K.

Paccrosinue oT HIDKHER CTOPOHBI
npsmoyroibHuka g0 ocu  OX -  Lw/2,
[TonyunBmMiics  KOHTYp  BBITSTMBAaeM  Ha
oyouny h_k.

Komupyem («BcraBuTh»— «AcconnaruBHas
KOTIHSI»— «3€PKAIIbHBIN 2JIEMEHT. . .).

Pucynox 18. Kanasxu

3.4 Moaeab kopmyca

OTKpbIBacM HOBBIH JOKYMEHT B (hopmare «Moenby, COXpaHss €ro,
Hanpumep, B Buze (aiina «korpus_shest.prt» B mamke D:\pomp_shest NX\.
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Bo Brianke «=BbIpaxkeHus...» BHOCUM HCXOJHBIE JaHHbIE K
(hopMHpPOBaHUIO KOpIyca: JUIMHY OJHOM ornopsl Baja L_gost =22; auameTp
BepIIMH 3yObeB ImectepHu O_a=21.4; nuamerp HaYaabHOW OKPY)KHOCTH
d w=18.5; wmexkoceBoe paccrosHne a W= O W, MOpHHATBIA JHaAMETP
BcachiBaroniero kaHasa O_ws_Qost=12; mnpuHsATas I[IUPUHA [IECTEPHU
b_gost=40, nonyctumoe MakcumabHOE aaBjieHue P_max=20 MlIla; aucio
oositoB Z_bh=6; nomyckaemoe HampspkeHue Uit 6oatoB sigma_b=80MIla;
MPOEKIUs MIomaay mosepxuHoctu kpeimku S_Kr=(pi()*d_a/4+ a_w)*d_a;
BHEIIHSS PACTATUBAIONIAS HArpy3ka, NPUXOMAAIIAsCS HA OJUH BHUHT
F_b=p_max*S_kr/z_b; pacyeTHBIIH JIHaMETP BUHTA
d_b=(4*F_b/pi()/sigma_b)"0.5; npuHATHIA aMAMETpP OTBEPCTHSA IO
kpenex d_otv=7.

Cozmaem «9CKU3» nHa koopaunatHOi miockoctd YX. Ha ocm OX
CTPOMM JIB€ CHMMETPUYHBIC OTHOCHTEIBHO IUIOCKOCTH YZ OKpPYXHOCTH
nuametpamu d_@, ¢ paccrosHueM Mexy IeHTpamu a_W. CoeauHseMm
20PU3OHMANbHLIMU OTPE3KaMH JUTHHaMHU 1o d_WS_QOSt mapHble TOYKH Ha
OKPYXHOCTSIX (CBepXy W cHHU3Y, cM. puc. 18,a). Konuentpuuno k
HUMEIOIIMMCS OKPYKHOCTSIM cTpouM einé aBe auamerpamu d_a+4* d_otv +5
(c ygeToM MecTa 1O YIUIOTHUTEIBHOE KOJBI0). KacareapHO K HUM, CBEPXY
U CHH3Y, JAOCTpAaWBaeM TOPU3OHTANbHBIE TpsiMble. OOpe3aeM «IUIITHHE)
JUHUH. BBITATMBaEM MONYYHBIIAKCS ICKU3 CHMMETPUYHO HA PACCTOSTHHE

L_gost +b_gost/2.

Pucynox 19. Dckuz konmypa u pe3yniomam «BblmacUeaHUs»
Coznaem «9CKHN3» Ha oHON M3 MOJYYUBIIMXCS TOPUEBBIX IIOCKOCTSIX.
C nomompto komanza «BcraButb»—«KpuBas 1o kpupoi»— «CMeleHuey,
CTPOMM BCIIOMOTATE/IbHYIO JHHHIO Ha paccrosHud d OtV OT BHEIIHEro
KOHTypa BOBHYTpb. Ha noJlyyuBIIEWCS  BCIIOMOTraTelbHOM  JIMHUU

28



pa3merniaeM KOHTYpBI OoTBepcTHi moj kKpenexx d_Otv: ogHO oTBepcTHe Ha
nepecedeHnu ¢ ocbto OX, BTOpO€ M TpPEeTbe — CBEPXYy M CHHU3Y, HaA
IIEPECEYCHUN C BEPTUKAJIbHOM JIMHHMEW, MNPOXOMALIEH dYepe3 LEHTP
OKpy)KHOCTH JuamerpoM O_a. OcTajbHbIE TPU KOIHPYEM 4epe3 KOMaHIIbI
«BcraButh»— «KpuBas sckuzan— «3epKajibHas KpUBas».

B  omBepctuax  yka3piBaeM ~ pe3p0y ¢ IIOMOILIBIO  KOMaHJ
«BcTaBuTh»— «11eMEHTHI TPOEKTUPOBAHUSIN— «Pe3b0ay.

C IIOMOILLIO KOMaH[I «BcTaBuThE»— «AcCconMaTUBHA
KOMUS»—«3epKaJbHbII 3JIEMEHT» KOIMHMPYEM CEMb DJJIEMEHTOB (IIECTh
JJIEMEHTOB «CHUMBOJIMYECKass pe3bba» ©u  OonuH — «BbITAruBaHmE»)

OTHOCUTENBHO 1tockocTu Y OX.

B ooin Wnew Bra Bcraeae Oopeat BaTowesTs CBoprn Tex, yencewa  Webopwawm Avapn  HacTpodior On Dbwows L
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Pucynox 20. Kopnyc

Janee mpuctynaem K (OpMUPOBAHUIO MPUCOECTUHUTEIHLHOTO (aHIa.
Ha onHoii 13 OOKOBBIX MOBEPXHOCTSX CTPOMM 3CKHM3 B BUE KBajpara co
cropoHamu He MeHee O _ws gost +2*d _b+5 (¢ yuetom wMmecra mon
VIUIOTHUTEIBHOE KOJbII0). BeITsrnBaem cumMerpuuno Ha 10 mm. B nentpe
BBINIOJIHAEM OTBepcThe auamerpom d_WS_Qost. BemmonHsem pe3pOOBbIe
OTBEPCTHUS IO KPerex (¢ IEHTpaMK Ha OKPY)KHOCTH auamerpom d_WS_gost
+d_b+5). Ckpyrsiem pedpa pamuycom d_otv.
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C IIOMOIIBIO KOMaH «BcraBuTh»— «AccormaTuBHas
KOMTUSI»—«3epKaIbHBIN JIEMEHT» KOIUPYEM: «BBITSTUBAHUE»; 4 OTBEPCTHUS
¢ pe3b00it; kKaHa I paboueit )KUIKOCTH.

Jlnst obecriedyeHHs COOCHOCTH OTBEPCTHS B MAaHXETe W IICHKH
BEAYLIEro Baja (BajJ-IIECTEPHH) MOXKHO INPUMEHMTH [BE HAIpPaBIISIIOIINE
BTYJIKH, MAKCUMAJILHO YIAJICHHBIE IPYT OT Apyra. YCTaHOBOYHOE MECTO O]
HUX (hopMUpyeTCcsl «BBIAABIMBAHUEM» OKPYKHOCTH, PABHOM HapYKHOMY
nuamerpy Brynku d_vt= d_otv+1 Ha m1yOuMHY HE MEHee 3TOro AuamMeTpa.

3.5 Moneab 3aiHell KPbIIIKH

OTKpbIBaeM HOBBIA JOKYMEHT B (opmare «MoJenb», COXpaHss €ro,
HarpuMep, B Bujae  Qaitma  «zadn_krysh_shestprty B  mamke
D:\pomp_shest_NX\.

Bo Briagke «=BblpaxkeHus...» BHOCHM WCXOIHBIC JIaHHBIC K
(OPMHUPOBAHUIO KPBIIIKK: TUAMETpP BepiinH 3yObeB mectepun d_a=21.4;
JaMaMeTp HadaabHOU okpykHocTH d_W=18.5; MexxoceBoe paccTosiHre & W=
d_W; npuHATHIA quamMeTp oTBepcTHs non kperex d_Otv; auamerp cedeHHs
YILDIOTHUTENBHOTO Kostblia d_S_k=2,5 mMM; pacu€rHeiii nepumeTp Koubia P_K
=2*a_w+pi()*(d_a+2*d_s_k+2) (monarast TONIIMHY MEPETOPOJAKH paBHOU 1
MM); PpacueTHbId JuWaMeTp YyIUIoTHUTeNnbHOro kosbia d_k=P_k/pi();
OpUHUMAeMbli  TUaMeTp  YIUIOTHUTenbHoro  kombha — d_k_gost=29
(BHYTpeHHHMII IUAMETp, U3 CIIPABOYHOM JIUTEPATYPHI).

[40E] WOpHYNa 3Ha4e... | E. | THn | KoMMeHTapuA

a_tw d_w 185 YHEND  MEwOCREDS PACCTOAHME, MM

b 2 2 YKMENO  IWMPHHE YIAOTHHTENEHOH KaHaBkK, M

d_a 21.4 214 YHCND  AMAMETP BEPLMH 3YEEEE, MM

d_k (4*P_kipi(hy~0.5 29.217... YHCND  PACHETHEIA AHAMETR YINOTHHTENEHDMD KONBLA, M
d_k_gost 29 29 YMCND  APMHATEN AMAMETP YMOTHATEMNEHOD KONELE, MM
d_oby 7 7 YMCno  AMAMETP OTEEPCTHA N4 KPEMEN, MM

d_s_k .5 2.5 YHCAD  AHAMETR CEYEHHA YTINOTHHTENEHOMD KONbLA, MM
d_w 18.5 18,5 YMCno  AMAMETP HEUAMEHOH DKPYHHOCTH, MM

d_ws_gost 12 12 YMcno  AHAMETR BCACkIEAHILLET O KaHana, My

h 2 2 Yueno  rnyEHHA YNNOTHHTENEHOH KaHABKH, MM

F_k 2¥a_wpi(*{d_a+7)" 204 67047, YHCnD  paCHETHEIA NEPHMETR KONBLA, MM

Pucynox 21. Bxnaoka «=Bwipasicenue...» 015 ICKUUPOBAHUS KPLIUUKU.

Bribupaem koopaunatHyto 1miockocth YOX. Ha ocu OX crpoum 1nBe
CUMMETPUYHBIE OTHOCUTENBHO MIOCKOCTH YOZ OKPY)KHOCTH JUaMeTpaMu
d_a+4* d_otv+6, ¢ paccTosHHEM MEKY IIEHTpaMu a_W.

KacarenpbHO K HHUM, CBepXy M CHH3Y, JIOCTpPauBaeM TOPH30HTAJIbHBIC
npsimble.  OOpezaemM  «wiimHUe» JauHMM. C TOMOIIBIO  KOMAaHJ
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«BcraButh»—«Kpusas 1o KpuBOit»— «CMenieHue», CTPOUM
BCIIOMOT'aTEIbHYIO JIMHHUIO Ha paccTosHuU d_OtV OT BHEUIHEro KOHTYypa
BOBHYTpb. Ha momydmBIIENCs BCIIOMOTAarelIbHOM JIMHUM pa3MeEIlaeM
KOHTYpBI OTBEPCTHH IOJ KPEINEXK: ONHO OTBEPCTUE HA IEPECEUYECHUN C OCBIO
OX, Bropoe Ha pacctosaur 0_Ws_gost or ocu OY, TpeTbe CHMMETPUYHO
BTOPOMY OTHOCHUTENIBHO ocu OX, ocTajabHbIE TPU KOIIUPYEM Yepe3 KOMaHIbl
«BcraButh»—«KpuBas sckuzan—«3epKanbHas KpuBas». BeITsarusaem
HOJIyYHBIIUICS CKH3 CAMMETPUYHO Ha paccTosiaue d_otv.

[Mpuctynum Kk  (GOPMHPOBAHUIO  YCTAaHOBOYHOTO  MeECTa  IOJ
YIUIOTHUTEJIBHOE KOJBLO. I3 1EHTpOB JOyr KOHTypa CTPOMM JIBE
CHMMETPHYHbBIE TYTH (MOJYOKPY)KHOCTH) paauycamu 0_K_gost/2- a_w/pi().
Y COEUHSIEM IOPU30HTAIBHBIMY KacaTeIbHbIMU JIMHUSIMH.

\\
\/—\
1

/‘;-)

-

SN
K P»)/~

NS (.;/
v <l

N : N
Pucynox 22. Dckuz koHmypa 3a0uell KpbluiKy U pe3yibmanm «8blmAcU8aHUsLy
C IOMOIIILIO KOMaHJI «BcraButh»— «Kpuas 1o

KpuBoi»—«CMmelieHney», Ha pacctosHur 0_S_K cTpouM Apyryro IHHUIO,
(bopMupyst HapyKHbII KOHTYp. «BbITArMBaeM» 3CKu3 Ha IyOUHY 2 mM.
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[l BeiTarveatie (4)

R4 Bakms (5) "SKETCH_002"
[ L] BriTaruBatme (6)

A ‘,5 OTpaKEHHE 3NeHeHTa (7)

Pucynox 23. 3aonsas kpviuxa
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3.6 Moaeab nepeaHeil KpbIIIKH

OtkpbiBaeM (aiin  «zadn_krysh_shest.prty u mnepecoxpaunsiem ero,
Hanpumep, B  Buae  (aiima  «pered_krysh shest.prt» B  mamke
D:\pomp_shest_ NX\.

Bo Bkianke «=BbipaxkeHusl...» IOMOTHUTEIHLHO BHOCUM: THAMETpP Baia
d_val; mapyxusiii quamerp mamxkersl D_m=28 u e€ Tomumuy h_m=7 (u3
CIIPaBOYHOM JIUTEPATyphl, MCXOIS M3 JUMAMeTpa LICHKU Baja); AUAMETD
0a3oBoit moBepxHoctu ¢uanna d_fl=32; Beicota moBepxHocTH O6azupoBaHuUs

h_pr=3.

MMa & | dopMyna 3Hayve... | E. Tun FOMMEHT 3pHI
ga_w d_w 18,5 YHCND MEMOCEEOS DACCTOAHWE, MM
b 2 Z YMCND  WHMPHHE YTNOTHATENEHOH KaHIEKH, MM
d_a 1.4 1.4 YMCNo  AMAMETR BEPLUMH 3yvOEEE, MM
d_k (4% _kfpi()1™0.5 29.217... YMENO  PacYETHEIA AMAMETR YNAOTHHTENEHOMD KORBLA, MM
d_k_gost 29 29 YMEAD  MPMHATEIA AMAMETP YA THATEMNEHOMD KONBLE, MM
D_m 25 25 MM HMEno  JMaEMETp HapY¥HEIR MSH¥ETEL, MM
d_oky 7 7 Y{cno  AMAMETD OTESPCTHA NOA KPEMEH, MM
O_pr 32 32 YMEno  JAMAMETP NMOEEPXHOCTH DAZMPOEAHMA, M
d_s_k 2.5 2.5 HMCno  AHAMETR CEYEHHA YMNOTHHTENEHOrD KONbULA, MM
d_wal 14 14 YMcno  anameTp Bana, MM
d_w 18.5 18.5 YMEMD  AMAMETP HAYSMEHOA OKPYHHOCTH, MM
d_ws_gast 12 12 YHCno  AHAMETD BCACBIBSHIULEND KaHana, MH
h z z YMCAo  rAyEHHE YINOTHHTENEHOA KSHABKH, MM
h_m 7 7 MM HMCND TONWHHE MaH#ETEI, M
h_pr 3 3 Y{cno BRICOTa NOBEQRXHOCTH BasHPOBaHHMA, MM
F_k 2*a_wpili*id_a+7) 204 67047, YMEND  pacyETHEIA MEPHMETP KONELE, MM

Pucynox 24. Bxnaoka « =Bvipadicenue...» 015 9CKU3UPOBAHUS NepeOHell KPbILUKU.

@opMupyeM yCTaHOBOYHOE MECTO NOJ JBE HAMPABISAIOIINE BTYIKH
(«BBLIABIMBAHUEM» OKPYKHOCTH, PaBHOW HAPYKHOMY JIHAaMETPY BTYJIKHU
d_vt=d_otv+1).

Ha omHoll u3 muiockocTeil BBIMOIHUM MPSIMOYTOJBHUK C OOKOBBIMH
CTOPOHaMH, KacaTelbHBIMU K paguycaM KOHTypa KpbIIKH. B  ymisl,
KacaTeJIbHO K CTOpOHAaM M Paguycy, BIMCBIBAEM OKPYXHOCTU JUAMETPaMHU
d otv*2. CrpouM mpsMyi0 JHHHIO BIOJb MPSAMOTO yd4acTKa OOBEKTa.
Belnonssem CKkpyrieHus Mexay OKPYKHOCTSIMU U 3TOH JIMHUEH, PanyCOM
d_otv. KOHLEHTPUYHO BIHCAHHBIM OKPYKHOCTSM CTPOMM OKPYKHOCTH
auametpoMm d_Otv. Ynansiem «IUIIHHE» YYaCTKH JIMHUW U «BBITSTUBACM» Ha
tommuHy d_otv.
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Ha momyuuBIieics: MIOCKOCTH «BBITATUBAcM»: 0a30BYIO MMOBEPXHOCTb
¢nanma guamerpom d_fl u BeicoTOl h_pr=3; 6 orBepcTHii MOJ TOJIOBKH
KpenexHbX 0onaToB auamerpamu d_Otv*1.5 rnyOunoii d_otv; orBepctue
oA MamkeTy auamerpoM D m wu miyounoit h_m+3; kaHaBKy mox
cTomapHoe Kojiblo AuamerpoM D_m +1, Tomumuoit 0,5 MM, Ha pacCTOSTHUN
OT BEPXHEro Kpas 2 MM; OTBepCTHE 1moj Baj quamerpom d_val+1.

Pucynox 24. Ilepedussn kpviuika: smanst npoeKmuposaHis.

3.7 TUNoOBBIE JETAJIH U DJIEMEHThI

B mpoektupyemon IIII'M wumeercs psa DJIEMEHTOB, SBISIOLIUXCS
CTaHJAPTHBIMU U3AEIUSIMHU (MaHKETa, CTOIOPHOE KOJIBIIO, YIIIOTHUTEIBHOE
KOJbLIO, OOJNTHI, MPYKWHHBbIE INAHOBI), a TaKKe THUIOBBIMU JETAIAMU
(HampaBiisroIas BTYJIKa, 3alUTHAs 11aiiba, GUrypHas MaHxeTa).

OTH 3JIEMEHTHI MOXKHO WJIM 3aMMCTBOBATh U3 OMOIMOTEKH MPOrPaMMBbl,
Wwin cOpMUPOBaTh CAMOCTOATENbHO. [IpodepurBaHue MepedrCIeHHbBIX HE
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MPEJCTABISIET OCOOBIX  CIIOKHOCTEH,

paccMarpuBacTCs.

e)

MO3TOMY TOAPOOHO HaMU He

Pucynox 25. Cmanoapmuvle u munosvie 0emani, yniomHUmMenIbHble 1eMeHmbl

4. Coopka

B mra6imone BeiOupaem Brinaaky «Coopka» u cosmaem aiin sborka.prt.

.Eﬁopnu
e i+ 7

YeTaHos... | JofaexTe T lMepeme,

paboyyH KOMAOHEHT KOMMOH,

- R
L I 3
i L & & =& o
. Conpax... Mokasate Mozkukkn  PasHece... Mocned,.. Epayzep 33300l B
.. chDpKM M CKPBEITE EHAEI chopkH FAEHCHM, .0 chopre

Pucynox 26.Ianenvuncmpymenmos «Coopxa» ¢ mekcmom noo « KHONKAMU»

C nmOMOIIBIO TAHETH HHCTPYMEHTOB: «COOpKay», «100aBUTh KOMIOHEHT»
oTKpbIBaeM (aiin «korpus_shest.prt», mo3uimoHHpyeM OOBEKT B «HAYAIO

W [fobammrn wovronenr ||~ |X

Aetans A

4 BrifispuTe AsTank (1)

SarpyMEHHEIE ASTAMM

bolt_M8. prt

Figur_manget.prt
kollzo. prt:
kolzo_uplatrit. prt

MocneaHnE HoNONESYErble AETamk

OTEPBITE

| AyBndicaTel

><m

PacnonoxuTe

MeperewenHe Ev]

MosHLAOHHPOBaHKE:

TMpocmoTp KomnoHenT

DPasSpoc

Ayfinupnsasie

BiBepHTe Ha4ana
[0 CEA3AN

HarTpoiikn

MpocHoTp v

[ oK H FpHMEHHT H OTheHa ]

Haano aBconkoTHOA CHCTEMB! KODpAHHAT

Pucynok 27. Obpawenue k sxnaore « Coopkay
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abCOMIOTHOMI
KOOpIUHAT.
®ukcupyeM MOJ0KEHUE
KopITyca OTHOCHTEJIBHO
CUCTEMBI KOOPJIUHAT.

Hanee MOOYEPETHO
«100aBnsieM» KOMIIOHEHTHI:
TTO/IITUTTHUK; BaJIbI;
MOJIIIHUITHUK; ¢burypHbie
MaHKETBI;, 3a/IHSST KPBIIIKA C
YIUIOTHUTEIBHBIM KOJIBLIOM;
nepeaHss KPBIIIIKa c
VIUIOTHUTEIBHBIM KOJIBLIOM;
MaHKeTa; CTONOpHOE
KOJIBLIO; BHUHTBI c
MPY>KUHHBIMU maioamu.
[To3uunonupoBanue

CHUCTCMBI



JeTaneil  OCyIIecTBIsieM B 3aBUCHMOCTH OT (OPMBI  CONPSTaeMBIX
noBepxHocted. B OonpmMHCTBE ciy4aeB - «IO0  CBSI3AM». uim:
«BbIpaBHUBaHUE 0 KacaHUIO», «KOHLIEHTPUYHO» U Ap.

Pucynox 28.Haensonoe uzobpasicenue HIL 6 coope: enewirnuil 6uo u 6 paspese
5. I'paduyeckas yacTb

3amyckaeM NX7.5 OTtkpblBaeM MoOJeNb JETald, YepTeX KOTOPOH
HEOOXOIMMO BBITIOJHUTE, Hanpumep (daiin «wedom_shest.prt». B Gokosoii
naHenu BblOMpaeM BKIaAKy «Pomm» B KyOoTOpPOH aKTUBHUPYEM OJAMH W3
npeiaraeMbix pexxumMoB ( «PaciypeHHble ¢ TOJHBIM MEHI0»). B BepxHelt
naHesu, Bo Bkiajake «Havanoy» BeioupaeM cTpoky «UepueHue. ...

3 X B - MOREnApOBaAE - [wedom _shest.prt (Asmenenneii) |
@ osin Mweerme B Boranme Gopwar WrcrpywenTe CBopon Ubopweuna Ansnns HcTpow Ok

Q- 1WA RBOE- B "H-&-9-O
QD82 oS dsal 3
[P brnoacu i) (ocacoomes 1) €0 (817 w0 (@)% % L - (291 (OO

P NX 8 - Moaennposanie - [wedom_shest.prt (M3menennnin) 1

dafin Mswernte Bra  Betamte  Bopwat WHcTpyenTel CRopien  MedhopMauum  AanHs  HacTpodke

R LY R N =

i Mnctosod wetamn M., Creaben | T, A P oy [ R
i | - G P

Cryavs hophb. . ChrleAltes l: B ' e 4 = @ e

4 tepuee... Cul+Shift+D [ o (el % % [ Tl LA AR 4

< — | :
7 SanycicaeT MpHATKEHME "HepHerte”, KNTOpOE MREADETaBNAET

@ pom H ) : 5

550 Pacunperias cmyraun. . HHCTDYMEHTE! 1A CO3A3HHA H COXPaHEHHA HepTexed
[ ™ e i = 7 CHMynALA KR THMECK Hexarbskos, .| MPOSKTHO HoASA.
e 5| ¥ ofpasorea.. =

B Bazoceii woayne. .
K ] oo
. Texhecee yonosun (T)
Pecupemie ¢ M e
Bee npHnoxenin »

Pucynox 29.06pawenue k exnadke “uepuenuey

B BoicBeTuBIIEMCS OKHE «II0BEpXHOCTB)» yKa3bIBae€M 3aJaHHbBINA pazMep
tdbopmara A3 B MM, «KHHIKHOE» pacroiiokeHue (BbIcoTa - 297 MM, JUIMHA —
420 mm) m macmrad 2:1. «OK».

Bo Bkmagke «®opmar» obpomraemcs k crpoke «lllabmonb» (ecnm
CKpBITa, HAXOJMM UYEpe3 PEeXKUM «ITOMCK KOMaHbI» BO BKJIaake «[loMoIby).
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P Nx 8 -epuenue - [wedom_shest prt (A3HEHEHHLIA) |
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Pucynok 30.06pawenue x ekradke “iabnonsi»
«BrBI3BIBaEM» IIOAXOOAIIECE Oq)OpMJ'IeHI/Ie JJIA I[aHHOfI MOACIIM U3
umeromuxcs, coorBerctByronmx ['OCT (mamka «iny», dain «297x420-

list_ 1 shtamp prt») CornamaeMcsl © MPE/UIAraeMbIMH TOYKaMH IIPHBASKH.
= [ A = D N TV R N

e
oLy MNanka I&}in j - ¢ R~

% | 297z 104t _1 &) 420831 ist_1
8 |297x210-lisk_{-shtamp &]420x891-|ist_2
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| 297 x630-lisk_Z @specific-list_l

13| 297xE41-lisk_L @specific-list_z
0| 297 xa41-lisk_1-

0 |207xB41-lisk_2

o | 420x594-list_L

0 |420x594-list_1-shtamp

o |420:594-lisk_2

ADRYMEHTE

KOMMBIOTER

Hrn daiing: I j 0K, I
Tun painos: I‘:Paﬁflhl neTaned [* prt) j OTriera |
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Pucynok 31.Hcnonvzosanueumerowe2ocs 6apuanma pamxu - “uabioHvLy

Crnenyer MMeTh B BHIY, UYTO TEKCTOBas MHGoOpManus IradioHa Oymer
IpeCcTaBIeHa KOPPEKTHO, €CIIH MCTIONB3YEeMbI MIPU(T UMEETCS HATMYUU B
COOTBETCTBYIOIIEH OMOIMOTEKe, MHAUe MPUIETCs «mopadboTaTh» ¢ (aitimom
11a0JI0Ha, 3aMeHss PUPT TEKCTA.
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[Tpuctynum K pa3MmenieHuIos n300pakeHHs eTalld B COOTBETCTBHHU C
TpeOOBaHUSIMU K pPacHOJIOKEHHI0O BHUIOB Ha 4YepTekax. Bhauane
oOpamaemcss k komaHjue «basoBelii BuI», panee - «HCTpymeHT
OpUEHTAIlMM BHUAA». B TMOSBUBIIEMCS «OKHE» «MBIIIKOW» (yIep>KuBas
KHOIIKY Ha)XaToW) IMOBOpAauyMBaeM OOBEKT HYKHOH CTOPOHOH, a TOTOM

(bYHKIIMOHATILHOUN KIIaBHILICH

. Bl @Bh B8 & © t@t > e ¥ «F8» aBTOMATUYECKHU
(3 Pas® 70T
~—  «IOBOpPAYHBACM)» o
{ Bba30Bbivi BUA ?

«TOYHOIO» IIOJIOXKEHUA U
«IIepeHOCUM» O0BEKT B IOJIE
4epTexKa.

[Ipesxne 4yem MNPUCTYNUTh K IPOCTAaHOBKE pa3MEpPOB MU JIPYIHX
YCIIOBHBIX O0O3HAY€HUH, BBINOJIHUM «MECTHBII pa3pe3» B BEpXHEW 4acTu
LIECTEPHH, ISl BO3MOKHOCTH YKa3aHMsI IUaMETPa BIIaJUHBI.

[TogBoIMM «MBIIIKY» K paMKe O0ObEKTa, «KJIMKAeM» MPaBOH KHOIIKOM,
aKTUBHpYyeM KoMmaHay «PackpbsITh». «KiMmkaem» NpaBoil KHOIIKOW B CEpOM
I10JIE BEPXHETO «MEHIO» U aKTUBUPYeM KOMaHy «Kpusbiey.

; CNnanH cTY 444 GopMbl E

Bbibepute 061 CosaaeT Ha NMCTe YepTexa BHA Ha OCHOBE MOAENH. [;

Pucynok 32.Bviz06 komanowvl «Ba3osbiii 6uo»

HacTpofiky cnnafina A

| Meton
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I
E3aMKHyTa§l KpHEas

Cren. fTpas. ’ KpvBana e |§

1H{  HACTROFIH HACNEADEEHHA O PaHHHEHHF

MNockocTE NOCTPOERHA

MHKPO NO3HUHOHHPOBEHHE

( [ QK ][ FpMMEHHTE: 1[ OTHEHS ] (& . i !

<|<|<
}

A

HHe |

e | =z
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e

ORTHO{®2 WORK In Member View
Pucynox 37. KomMaH1a «MECTHBIN pa3pes»
Cnmcok MCIo/Ib30BAHHBIX HCTOYHMKOB

1. ®punpux P.A. Pacuer u npoektupoBaHue 0ObEMHBIX THAPOMAIIINH:
Merton. yKka3zaHHs U UCXO/IHbIE JaHHBIE K BBIMOJIHEHUIO KypCOBOW pabOTHI IO
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mucuuruinHe «OOBEMHBIE THIPOMALIMHBI M THIponepenadn», PoctoB Ha
Hony: AI'TY, 2012.-56 c.

2. AnypreB B.1. CpaBouHUK KOHCTPYKTOpa —MammHocTpourtens. B 3
T. u31. 8-e. M.: Mammnoctpoenue, 1999

3. CsemnukoB B.K. Cranounble ruaponpuBoasl: CrnpaBOYHUK:
bubmuoreka koHcTpykTOopa. -4-¢ wm3n. Ilepepab. wu gmom.- M.:
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Ilpamooounvie winuuyeswvie coeounenuna (I'OCT1139-91), cpeonaa cepus.
Ilpunosrcenue A

Amyaxa

Zxdx i), b, G r dx
i, MM | MM | mau | mm
fzllxzld 3 0.3 0.2 9.9
bx13xz16 33 0.3 0.2 12

fx 1620 a3 02 | 143
Exlex2d 0.3 02 | 147
Ex21x25 0.3 02 | i85

fx26x32 0.4 03 | 234

4
3
3
Ex23x28 ] 0.3 02 | 21,3
]
fx 2834 7 0.4 03 | 259

Ipusmamuueckue wmnonxu (F'OCT 23360-78) Ilpunoscenue b
4

.

|

Pa3Mepm 00BIKHOBEHHBIX NMPU3MATHYCCKHUX HIIMMOHOK U MMa30B, MM

Jlnametp Ceuenne FinyGuna nasa Panuyc 3akpyrinenus
[IIIOHKH masa, r
Baia, d

b h Basa, t1 | Brynku, t2 | He MeHee He Ooiee

Ot 22 110 30 8 7 4 0,16 0,25

CB.30 1038 | 10 8 5 3,3

Cs. 38 no 44 12

CB. 441050 | 14 | 9 55 3,8 0,25 0,4

Cs. 50 no 58 16 | 10 6 4.3

CB.5810065 | 18 | 11 7 4,4

CB.651075 | 20 | 12 7,5 4,9 0,4 0,6
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Manoscemot apmupoeaunbte Oﬂﬂ eanoe (FOCT8752- 79) Hpuﬂoafceuue B

duamerp h Ay, NMuametp hy,
B o I-re pﬁ:m we Bonee Bana o 1-ro pum He Bogee
6,789 22 7 10 60 85 10 14
10; 11 26 7 10 63; 65 90 10 14
7121314 28 7 10 70, T1 93 10 14
15 30: 32 7 10 75 100 10 14
16 30, 35 7 10 80 105 10 14
17 12 7 10 83 Lo 12 16
18, 19, EH] 7 10 90; 92; 95 120 12 16
20; 21, 22 40 10 14 Lon 125 12 16
24 40 7 10 105 130 12 16
25 42 10 14 110 135 12 6
26 45 10 14 115 145 12 16
28 50 10 14 120 145, 150 12 1]
30, 32 52 10 14 125 155 12 16
35; 36 38 10 14 130 160 15 20
38 52 7 1 140 170 15 20
I8 38 10 14 150 180 15 20
Cats 40 60; 62 10 4 160 190 13 0
42 62 10 14 170 200 15 20
43 63 10 14 180 220 15 20
T 48; 50 70 10 14 190 230 5 20
] 52 75 10 14 200 240 Is bl
55, 56, SH B0 10 4 | |

Konvya ynnomuumenvuvie kpyenozo ceuenus (IF'OCT  9833-73)
Ilpunosxcenue I’

225
O06o03HaueHNE d1, MM
TUTIOpa3Mepa
KOJIbI[A
Homu [penen.
Haj OTKJI
032-036-25 31
O6o3HaYeHne di, Mm 034-038-25 33
TUHOpa3Mepa Homu [penemn. 036-040-25 35 0.6
KOJIBITA HaIl OTKJI 037-041-25 36
020-024-25 19,5 038-042-25 37
021-025-25 20,5 040-044-25 39
022-026-25 21,5 04 041-045-25 40
023-027-25 22,5 ' 042-046-25 41 07
024-028-25 23,5 043-047-25 42 '
025-029-25 24,5 044-048-25 43
026-030-25 25,5 045-049-25 44
027-031-25 26,5 046-050-25 45
028-032-25 27,5 -0,5 048-052-25 47 08
029-033-25 28,5 050-054-25 49 '
030-034-25 29,5 051-055-25 50
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