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BBenenue

B Hacrosmiee BpeMs B KayeCcTBE MHHOBALMOHHBIX METONOB IIpU
IPOEKTHPOBAHUU TBEPAOTEIBHBIX OOBEKTOB PA3IMYHON CIOXKHOCTU BCE
HIMpe NPUMEHSIOT mpexmeprHoe KOMIBIOTEpHOe MozaenupoBanue. K takum
METOAAM MOYKHO OTHECTH IPOEKTHUPOBAHUE C IOMOULIbIO MPOrPaMMHOIO
npoaykta SIEMENS NX, a wumMeHHO BXOmsmiero B €ro CoOCTaB
KOHCTpYyKTOpcKoro npuiioxkeHus (CAD).

Jie MHKEHEpOB-TIPOEKTUPOBIIUMKOB  cpena NX  IpenocTaBisier
MIMPOYANIIAN CIEKTP BO3MOKHOCTEMH, SBISISICH HHTETPALIMOHHBIM CITIOCOOOM
BU3yaJIM3allUM  H3JEIMM, YNPOLIAIMM M  YCKOPSIOIIUM  IIPOLECC
pa3pabOTKU U3EIHIA.

B dactHOCTH, B COCTaB KOHCTPYKTOPCKUX NpHWIOKeHHH NX BXO#AT
UHCTPYMEHTHI JUIS TPOEKTUPOBAHUS JAeTajeid, paboTel co cOOopKamu,
CO3laHHs  IIOJb30BATE€IbCKUX  KOHCTPYKTHBHBIX  JJIEMEHTOB,  YTO
3HAYUTEIIBHO 00JIEryaeT TpyJ KOHCTPYKTOpa.

K ToMmy ke, B OTIMYME OT pEIICHUH, BKJIIOYAIOIMX TOJBKO 3Tall
koHcTpyupoBanuss CAD, ©  3aKpbITBIX KOPHOPATUBHBIX  PELICHHH,
nporpamMMmHas cpena NX Mo3BOJIsSIeT IPOEKTUPOBaTh OCHACTKY, BBIIOJIHATH
WH)XCHEPHBI aHaNMu3, NPOMBIIIJICHHBIH IU3aiiH, OHA COAEPXKHUT B cede
MOJYJIb TIOATOTOBKH YIPaBIAIOIIMX Nporpamm ans crankos ¢ YIIY u
MHOTO€ JIPYyTroe.

I]envio naHHBIX METONMYECKHX YKa3aHHWH sBIseTCs OOyueHHe MeTolam
TPEXMEPHOTO  MpoeKkTHpoBaHus  mectepeHHbIXx OI'M  (00bEMHBIX
THAPOMAIINH) C HMCHOJIb30BAaHUEM MPOTrPaMMHOro mpoaykra Siemens NX
7.5.

B obmem ciyuae, mecreperabiMu ruapoMamiaamu (LLII'M) HazbiBaroT
POTOpPHO — BpaulareiabHble THAPOMAILINHBI, Y KOTOPBIX padboydas KHUIKOCTh B
npoliecce UX paboThl MepeMeIIaeTcsl B HalpaBlIeHUH, TMEePIeHIUKYIIPHOM
ocsiM BpameHuss mecrepeH. Kak mnpaswio, III'M cocrosat w3 mnapel
CHEIUIAIOMINXCA MEXAy co00il miecTepeH, IMOMELIEHHbIX B IIJIOTHO
00XBaTBIBAIOIINN MX KOPITYC ¢ KaHaJlaMH IS [TO/IBOJIa M OTBO/A SKUJIKOCTH.
Bragunbel 1 GOKOBBIE MOBEPXHOCTH 3yObEB BMECTE CO CTEHKaMH KOpIyca
00pa3yroT pabouyro Kamepy TuApOMAaIIHHBI.

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

3aleIuIeHueM. J{OCTOMHCTBO MEpPBBIX — B BO3MOXHOCTH pabOThl IpHU
BBICOKMX Harpy3kax (pmax<30MIla); nOCTOMHCTBO BTOPHIX — BBICOKas
KOMIAKTHOCTb.
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HauOonpiiee pacnpocTpaHeHHEe B MAIIMHOCTPOECHUU  IONYYWIH
ogHoctynenuyarsie LII'M, cocrosiie M3 JBYX MNpsIMO3YObIX IIECTEPEH
BHEIIIHEr0 3alleIUIEHUs] C OAMHAKOBBIM YHCJIOM 3YObEB 3BOJBBEHTHOIO
npopuIIs.

Pucynox 1 Cxema onHoctynenuarod III'M ¢ BHewHum
3areruieHnem: Of - auameTp BhaauH; d, - AuaMerp BepiiuH;d, — auamerp
OCHOBHOW OKpykHOCTH, O,y — JaMamerp HavyaabHOW OKpykHOCTH, d -
JAUAMETP JICNUTENbHON OKpYXHOCTH; L_K — minHa pasrpy304HON KaHABKH;
LW - paccrosHHue MEXIy pa3rpy30uHbIMH KaHaBKamu; S_K — mumpuHa
KaHaBKH.

B oOmem crnyyae BblmodaHeHue KypcoBoro mnpoekta (KII) -
caMoCTOsITeNIbHAsE TBOpYeckas paboTa 1O pPEIIeHHI0 KOMIUIEKCHOMN
WH)KEHEPHOW 3ajay. 3HaHUS U OIBIT, TPUOOPETEHHBIE NMPHU BBHITOIHEHUU
KII sBnsitorcs ©a3oi A BBINOJHEHHS JAUIJIOMHOTO IPOEKTUPOBAHMS,
MOJTOTOBKOM K pelIeHuto 0ojee CIOXKHBIX 33734 OOIIETEeXHUYECKOro
XapakTepa, C KOTOpPbIMH Oyaymuii HWHXKEHEp BCTPETHTCS B CBOEH
IIPAKTUYECKOM IEATENBHOCTH 110 OKOHYAHUH YHUBEPCUTETA.

KII mpegycmarpuBaer pacuer u npoektupoBanue OI'M, u pomxeH
BKJIIOUaTh B cebs 3 nucra rpadudeckoi yactu (¢. Al) U MOSACHUTEIBHYIO
3amucky (00bEMoM 35-40 muctoB ¢. A4).
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B rpaduueckoit yactu mpoekra HEoOXoauMO OoGopMHUTH: 1) Takar ¢
npoekoHHbIM BuioM LIII'M B cOope 1 B paccpeaoTOueHHOM BH/IE;

2) ueptex odmiero Buaa (MM COOPOUHBIN YEPTEK);

3) aucT aAeTalupoBKH Heckoibkux (0T 4 mo 6) smementoB LIT'M
(MOALIMITHYK, BEAYIIUNA Baj-IIECTEPHs], MEPEeIHss KPbIIIKA, 3aJHSIs KPBIIIKA,
BEJIOMBII BaJl, KOpITyC, (UrypHas MaHXeTa, 3alIUTHOE KOJbIl0).CTpyKTypa
MOSICHUTEIBHON 3allUCKU JIOJDKHA OBITh CIIEAYIOIIEH: TUTYIbHBIN JIHCT;
3alaHue Ha KypCOBOM IIPOEKT; COJEpXKaHUE, BBEACHHE; OCHOBHAs
(pacueTHasi) 4YacTh;, 3aKJIIOYCHHE (BBIBOMBI); CIHCOK HCIOJIb30BaHHON
JUTEPATYPHI; TPUIOKECHHUS.

3amanue odopmisieTcss Ha THUIIOBOM ONaHKE B COOTBETCTBUH C
NOCTIeTHUMH JIByMsI IH(pamMu HOMEpa 3a4eTHON KHIDKKA M HCXOIHBIMHU
JTaHHBIMHU, TMPHUBEICHHBIMU B HACTOSIIEM PYKOBOJCTBE, U TODKHO OBITh
YTBEPIKJCHO MPETOAaBaTeieM 1 3aBeAYIOIINM Kadeapoi.

B BomHoil wactu mnoscHurenbHoW 3anmucku KII paccmarpuBaercs
aKTYaJIbHOCTb T€MBbI, KPaTKO M3JIaraloTCsi OCHOBHOE CBEIICHHSI, TIOyUYeHHBIC
B XO/e 0030pa M aHalIM3a COCTOSIHHSI TEXHHUYECKOTO BOMPOCA, a MMEHHO:
NPUHIUIA JCHCTBUSL THIPOMAIIMH 33JaHHOTO THUIIA; CYIIECTBYIOIINX
BapUAHTOB KOHCTPYKTHBHBIX PEIICHUI; 00IACTH MPUMEHEHUS THIPOMAIIINH
3a/1aHHOTO TUIIA.

B ocHOBHOI yacTu MOMKHBI OBITH OTPaXKEHbI PELICHUS CIENYIOIMIUX
BOIPOCOB: OIpeziesieHa TeopeTHIecKasl ojaya; paccuuTad pabouuii 00bEM;
Opou3BeeH BbIOOP U OOOCHOBaHME KOHCTPYKTHBHOIO  pEIICHUS;
CIPOEKTHPOBAHBI DJIEMEHTHI, OIpeelsitone GopMy pabodell Kamepsl U
BBIMIOJTHEH pacueT MX KOHCTPYKTHUBHBIX IapaMeTpOB; CIPOEKTUPOBAH U
paccuMTaH pacrpeNeUTeNIbHBIA Y3, BBIOJHEHO IPOSKTUPOBAHUE U
pacyer HECYIIMX 3JIEMEHTOB KOHCTPYKIMH (BaJIbl, IITIOHOYHBIE U [IUTUIEBbIE
COCIMHEHUSI, TOIIUITHUKOBBIC Y3JIbI U T.11.), KOPITYCHBIX 3JIEMEHTOB.

Pexomenyercst mpu BBIIOJHEHUH OCHOBHOW YacTHU PYKOBOJICTBOBATHCS
METOJMKOH pacueToB, mnpuBeneHHOW B [1...3], um wucnoms3oBarh OBM,
uMmerolieecss Ha kKadeape TporpamMmMHOe — obecriedeHue, H - (WIH)
CaMOCTOSITENTEHO BBHITIOJIHEHHBIE BBIYHCIUTEIBHBIC TPOTPAMMBI.

3akIloueHUe JIOJDKHO COZIEpKaTh OKOHUYAaTelIbHbIE BBIBOJBI MO paboTe,
CTENEeHH €€ COOTBETCTBUS TPEOOBAHUAM TEXHHUUECKOTO 3a/1aHusl.

ITpu Beimonnenuu KII cnenyer pykoBoacTBoBarhes [ ocynapcTBeHHBIMU
crangapramu  ('OCTamu) wu  TpeOGoBanusimu  Eaumnoit  CucTembl
Koncrpykropckoit Jlokymenranuu (ECK/I):
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1. McxoaHble JaHHBbIE U BHIOOP MPOTOTHUIA

Hcxonuple naHHBIE NPUHUMAIOTCSA B COOTBETCTBUHM C HOMEPOM
3a4eTHON KHIDKKHM U3 TaOmuI 1 ¥ 2 ¥ COITacoBBIBAIOTCS C MPEIoiaBaTelieM
B BU/JIC TEXHUYECKOTO 3aaHHUS.

Tabmuna 1 Tabmuna 2
= < E 5 ;
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=9 5} =l e 5 o = o) < z =
S| 2 Zl BB 2| § w 2 S| =3 s g
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Q = slaoa| 58 == = > &
52| 8 =S 8| | 7 =l &
S E| & > g g " =
X 2 :
= =¢
o I )
= n, Mo | Mu | O § . Qro0 | Moa | Pu
0o/m = wm | a/mun| H*wm | Mlla
un

0 |950 (0,82 | 0,92 | 0,03 | neBoe 0 8 25 16
1 1950 |0,85 | 0,92 [ 0,03 | mpaBoe 1 9 9,6 12,5
2 1950 (0,87 | 0,87 | 0,03 | neBoe 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 | nesoe 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

Jlaee, Ha OCHOBe 0030pa HWMEIOIMUXCA KOHCTPYKTHBHBIX
UCTIONTHEHWH, HEOOXOAMMO TPHUHATH BAapUAHT CXEMHOTO  PEIIeHUs
koHCcTpyKiuH [1II'M B 1iesmom, onpenenuts €€ cocTaB (AIIEMEHTHYIO 0a3y).

B nmanHo#i paboTe, B KauecTBe MpPUMEPA, HCIONB3YIOTCS CBEACHUS U
WCXOJHBIE JaHHbBIE K TPOCKTUPOBAHMIO JIJ1s1 BapraHTa Ne 99, mpuBeieHHbIE B
[1] (vacmoma sepawenus n=2000 o6/mun; obwvémuwiti KIIJ 1,=0,9;
mexanuyveckui K11/ 1n,=0,94; nodaua s¢gpexmusnas Q,p4=20 n/mun;
HomuHanvHoe oOasnenue P=16 Mlla. Tun OI'M — wecmepennviil), a B
Ka4eCTBE NPOTOTHUIIOB ISl MOICIHUPOBAHUS PACCMOTPEHO HCIIOTHEHUE
ruaponacoca HII6-3 (Puc.2), u KOHCTPYKTUBHBIC PEUICHUS, IPUMECHEHHBIC
B ruaponacoce HII-10 (Puc.4).
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Pucynox 2 Hacoc HII6-3 B pa3zobOpanHoM Buzae: 1-OGont; 2-maiiba; 3-kphimrka
3aaHssL; 4- KONBLO YIUIOTHUTENBHOE;, 5 — MamwkeTa (QurypHas; 6 — IOOIIMIHHK;, 7 —
LISCTEpHs BeoMast; 8- mecTepHs Beayluas; 9 — Koiblo cTonopHoe; 10 —KoJbLo OIOpHOE;

11 - wmamxera; 12-kpermka mepensss; 13- mrudt, 14 — xopmyc; 15 — 3ammymka
TPaHCIIOPTHAs.
Tabmuma 1
[Tepeuens anemenToB rugponacoca HIII6E-3 (cm. puc. 2)
ITo3. HanmenoBanue Kou.
1 | boar M6-6gx20.88.35.019 T'OCT 7796-70 16
2 | aii6a 6.65I.019 TOCT6402-70 16
3 | Kpbika HIKHSS 1
4 | Kombro 055-060-30 'OCT 9833-73 2
5 | Mamxera 2
6 [MoamumHK 2
7 | lecrepHs Benomas 1
8 Ilecrepns Benymas 1
9 | Kombuo B28 TOCT 13943-86 1
10 | KoubIto omopHoe 1
11 | Mamxera 1,2-14x28TOCT 8752-79 2
12 | Kpsiuka BepxHsis 1
13 | MTudr 2
14 | Koprmryc 1
15 | IIpobxa 1
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Pucynox 3 Yeprex obmero Buma Hacoca tuna HIIIOE-3: 1-kpeimika 3aasss; 2 -
KOJIBIIO YIUIOTHUTENbHOE; 3 — MOMIUUNHKK, 4 — Kopmyc; 5 — mamxera QurypHas; 6 -
KpBIIIKA MEpeHss; 7 — Mamxkera; 8 — koibilo onopHoe; 9 — mrudTt; 10 — miactuna; 11 —
kaHai; 12 - 6oint; 13 -maiida; 14 - mecrepHs Bemymas; 15 — miecTepHs BeaoMasl.

Pucynox 4. Hacoc HIII10 B pa3zo6panHom Buje: 1 - 6ont; 2 -maiida; 3 - Kpblka
nepenHsis; 4 - KOJNbIO OMOPHOE; 5 — MamkeTa; 6 - KphIIka NepeaHss B cOope; 7 - KONbIIOo
YIUIOTHUTENbHOE; 8 — Kopiryc; 9 — mtudT; 10 — mamkeTa dpurypHast; 11 — nogmunauk; 8 —

konblo onopHoe; 10 — mmactuHa; 11 — kanan; 12 — mecrepHst Benomasi;13 - mectepHs
Beayuiast; 14 —mactuHa.
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Pucynox 5 lllecrepennsiit Hacoc tuma HIII-10: 1- kopmyc; 2- maHxeTa
¢urypHas; 3 oboiima-nogmunHUK; 4,13- Begomas W Beaymas Bai- MIECTEPHU; 5-
BUHT; 6- KONBLIO PE3WHOBOE; 7- KOJBIO CTOIOpPHOE; 8- KOJBLO OIMOpHOE; 9-
Mamketa; 10- miactuna; 11- kpeimka; 12- mrudr

~Ja 15
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Pucynox 6 lllectepennsiii Hacoc Tuma HIII-100 (kpymbeiid): 1- mmarwmk; 2 —
MO/PKUMHAsE 00oiiMa; 3 — o0oWMa-MOMIIMIHKK; 4 - BTyNKa;, 5, 6 — Baj-IIECTEPHU; 7-
KOpIyc; 8, 9- MaHXKeThI.



2. TeopeTuyeckne MoJI0KeHUs

2.1 Pacuer paGouero odbema

2.1.1. [Ipu mpoEeKTUPOBAHUH THIPOHACOCA:
a) no 3agaHHOil oa¢ddexkrtuBHOl mnomaue Q,p omnpenensercs
TeopeTrueckas (pacuetHas) mogada Q,,.

Q.
7706

Q, = @)

rae #, - 00pémubiid KITJI ruaponacoca;
0) ucxoas W3 3aJaHHOM YacTOTHI BpalIeHUs N, onpenensercs pabounii
o0obeM Hacoca Vogy
\Y Q

o(n) — T 2

2.1.2. IIpu npoeKTUPOBAHUHU THAPOMOTOPA!
a) mo 3agaHHOMY OS((EKTHBHOMY KpyTAIIEMY MOMEHTY M,y
OIpeeIIAeTCs] TEOPETUUECKUIM KPYTALIMI MOMEHT ruipoMoTopa M,y,:

M,
M, == ®)

0) nucxomsd M3 3aJaHHOTO HOMHHAIBHOTO JABICHUS Py, ONPEIESIeTCS
pabounii 00beM rupoMoTopa Vo

VO(M) =2'71"Mm/p,,, (4)
A€ p- HOMUHAJIBHOC JaBJICHUC, 1la.

2.2 PacyeT mapamMeTpoB IIECTEPHU

2.2.1 Bnauane crneayer mnoAoOpaTh MOAYAb 3areruieHus m. Jlis
MPEIBAPUTEILHOTO BBIOOpPA MOMAYJSA 3allCIUICHUS IIIeCTepeH M, Mpu X
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okpyxHo# ckopoctr v=10...20 M/c u otHomeHus b/m=6...10, moas3yroTcs
AMIUPUYECKON 3aBUCUMOCTHIO [§]

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

rae Q,, - TeopeTnueckas mogaya (pacxom) B 1/ MuH.

[TomyueHHoOe 3HaYEHHE OKPYIVISIIOT 10 OMM>KAMIIero 3Ha4eHUs U3 psaaa
MofyJieii 3y04aToro 3amenjieHusl sl SBOJIbBEHTHBIX 3y04YaThIX KOJEC, 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 JlanpHeWmmid pacdeT IapamMeTpoB IIECTEPHHU OCHOBAaH Ha
nomymenud, 4yto LI 3a kaxaplii 000pOT MEPEHOCHT W3 TMOJOCTU
BCACBIBAaHMSI B TIOJIOCTh HArHETAHUS KOJIMYECTBO pabouell >KUIKOCTH,
paBHOE CyMMe OObEMOB BHAJMH MEXIY 3YObsIMH U 4YTO KaXKIBbIH 00beM
BIQJWH paBeH o0veMy 3yba. B 3TOoM cimywae paboumii obvem VO
mectepeHHor ' MOKHO HaWTH Kak:

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

rne Il — nnvHa qenuTeNbHOU OKPYKHOCTH (nepumerp), II=2xr;

h — BeicoTa 3y0a, h=2m;

I — paauyc AeTUTEIbHON OKPY:KHOCTH, F=mz/2;

M — MOAYJIb 3aLCTNICHUSA |

Z — 4ucII0 3yObeB LIECTEPEH;

b — mupuHa mecTepHH.

CrenoBatenbHO, MIMPUHA MIECTepHU D cBs3ana ¢ pabounm 0O0BEMOM,
YHUCJIOM 3yObEB U MOJYJIEM 3aIICTUICHUS 3aBUCHMOCTHIO BHJIA:

p=— Yo )
2-w-2-m

Bapbupys umcioMm  3yObeB, MOJY4alOT HECKOJIBKO  BapUaHTOB
COOTHOUIEHUS IIHAPUHBI U TUAMETPA HAYaJIbHOM OKPYKHOCTH IIECTEPHH, U3
KOTOPBIX 10 KOHCTPYKTUBHBIM COOOpakeHUsIM BbIOMpaercs onuH. Mcxons
U3 MPAKTUYECKOTO OIBITA, OTHOLICHUE IIHPHHBI NIECTEPHHU (IUTMHBI 3yObeB)
K JIUaMeTpy HaudaJbHOW OKpykHOCTH Oy=2r, B 1mectepeHHbix OI'M
BBICOKOTO JJaBJICHUS TPUHUMAIOT KaK!
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b/dy=0,5...0,6 111 HACOCOB ¢ MOMIIUITHUKAMH Kauy€HHsI;

b/dw=0,4...0,5 115 HaCOCOB C OMIOPAMHU CKOJILKCHUSI.

[Ipy MEHBIIMX 3HAYCHHSIX JTOrO OTHOIICHHs, oOveMHbI KIIJ]
THJIPABIMYECKOM MAIUHBI CHIDKACTCS, a NpH OONBIINX — 3aTpyIHSETCS
repMEeTH3aIHs COTPSIKEHHBIX 3yObeB B TMOIOCAX 3allCTIICHUS.

2.2.3 lns mectepeH ¢ KOA(pPHUIIMEHTOM MEePEeKPHITUS £>1 BBIYUCIAETCS
HEPaBHOMEPHOCTb MOJIA4YH O :

s=—22_ 100% (8)
z+1.3

Homyyennas BeqMYMHA MMyTbCALMH d CpaBHHBAaeTCS C 3aIaHHOH o.
YcioBrue paBHOMEPHOCTH MOJAYU 0>0 .

2.2.4 PaccuuTaeM Jpyrue reoMeTpruueckie pazMephl IeCTepHU:

-IHAMETP JAEIUTEIBHOU OKPYKHOCTH

d=zm; )

-yIroJI 3alCINICHUS MICCTCPCH

z
ag, =arccos—-—Ccos« , (10)
z+1

e o - yroia npoguns 3yoa, o =200:0,349pa0;
-IMaMeTp HaYaIbHON OKPYKHOCTH

CoOS«x
dw =d- ; (11)
Cos«,,

-K09(PUITUEHT CyMMBI CMEIIECHUS

z(inver(, —inver) —0,04
z = ]

20

X (12)

[II€ INVOfy U INVG -UHBAIOTHI YIIIOB Ofy y O, INVOfW—1Z0w-0fw U INVO=IZ0O-Q;

-AUaMEeTp OKPYKHOCTHU BIaJUH
d, =(z+2-x,-1,6)m; (13)

-IMaMeTp OKPYKHOCTU BEPIIUH 3yObeB

12



d, =2-d,-d, —2-C-m; (14)

rae C- ko3 duuueHT paauanbHOro 3a30pa, MOXKHO IpuHATE C=0,25;
-IMAMETP OCHOBHOM OKPY>KHOCTH

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

- MUHUMAaJIbHAsA OJIMHA OIIOPLL I NOAIIUITHUKA CKOJIBXKCHUA

|_0,9-p-b_gost-R_e
d,-[a]

(16)

rie d, — nuamerp omopbl (MeHbLIE JHOO PaBEeH AUAMETPY OKPY)KHOCTH
BIIQ/IVH);

[a]- yaenbHOE nmaBneHume, s OMIOBIHUCTO—CBHHIIOBOW OpoH3bl bpOC-
10-2 [q]<10MIla.;

R_e — paguyc oKpy>KHOCTH BepiiH 3y0beB, R_e=d,/2.

Jnst pasrpy3ku 3ameproro BO BmaJuHax oObEMa pabouel KUAKOCTH
MOTYT HCIIONB30BAThCA IIyXHe KaHAIM3AI[MOHHbIE KaHaBKU HEOONBIION
[TyOWHBI, BRITIOTHIEMbIE Ha OOKOBBIX KPBIIIKaxX Hacoca. PaccTosHrue MexIy
pasrpy’KarolMMi KaHAaBKaMU MOYKHO MPUHSTH KaK

cosa,,

COSx

Lw=28-m 17)

Juna xkaHaBku Lx=m-m-cosoy,-Sina. upuna Sk=1,2...1,5m. T'nyOuna
npu 10<Z<17 u m<3mm npunumaercs h=0,05m, mpu momyiae m,
paBHoM 4, 5 u 6 MM DIyOMHY NpHUHUMAOT 2,5 MM, 4 MM u 5,5 MM
COOTBETCTBEHHO.

2.3 llliinueBoe coeqMHEHUE

Jlns  oOecriedyeHrss Tiepefaddl KpPYTANIETO MOMEHTa B TPOTOTHIIE
UCTIONB3yeTCsT MPUBOAHON Ban co numnamu (cMm. pucc. 2....5. B stom
cilydae HEO0OXOAMMO MoAoOparh MITUIEBOE COSAMHEHHE, (MPSIMOOOUYHBIC -
mo I'OCT 1139-80, 3BonbBEHTHBIE - mo T'OCT 6033-80) B 3aBUCHMOCTH OT
JTaMeTpa Baja, a 3aTeM IIPOU3BECTH MPOYHOCTHOM pacyer.

HcxomHbie JaHHBIE 711 BRIOOpA M pacdeTa IMUTUIEBOTO COSTUHEHUS:
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1. Kpyrsiuuidi MOMEHT, MepelaBacMblil NUIMIEBBIM COEAUHEHUEM M,
Hwm;

2. JlnameTtp Basa B onacHoM ceuenuu d (cum. Beipakenwue (3.11));

3. Marepuain Bana (Harpumep, cmanv 45 F'OCT 4543-71).

BriOupaeTcss TUIN IUIUIEBOIO COEAMHEHMS, M LUIMIl MPOBEpSETCS U3
YCIIOBUS CMSITUS €T0 pabounx rpaHeii mo gopmyre:

M dcoh-Z-Bol// (&7
TJ€ Oy — HAIPSOHKEHUE MIPU CMATHUH,

dc — cpenHuil quamMeTp IUTMIIEBOTO COCANHEHHS,

h — BeICOTa MOBEPXHOCTH KOHTAKTA ILIUIICB,

B — nnuna muuna,

w = 08 — KO3pOULIUEHT, YUYUTHIBAIOUIMI HEPAaBHOMEPHOCTD
pacnpeeseHus: Harpy3K1 MEXy LUIMIIAMH,

[0cy] — nHonycKaeMoe HanpsHKEHUE TIPH CMSITHH.

Omnpenensercs JOMyCKaeMO€ HAIPSKEHUE TIPU CMATHM:

(18)

[%]=7'", 17)

T 0, —TPENeN TEKy4ECTH, A Marepuana cmans 45 o, = 520 Mlla,

n = 1,4 — ko3P PuIreHT 3amnaca IPOUHOCTH.

Hcxonst n3 coOmoaeHust yCIOBUS CMATUS, Gey<[Ccy|, J€TAETCS BBIBOJ O
MPaBWJIBHOCTH BBIOOpA IUIMIIEBOTO COEAMHEHHE, 00 OOecrneyeHuu €ero
IIPOYHOCTHU U HAJIEKHOCTH.

B Ilpunoosicenuu A npencraBiena wuHbOpMAHUs O MPIMOOOUHBIX
nunieBbix coeuHeHusx (IOCT1139-91), cpennsis cepusi.

2.4 lllnoHouHoe coeqNHEeHUN

Haubonee mmpoko B MaIIMHOCTPOSHUM [UIsI TIEpeadydl KpYTAIIETO
MOMEHTAa MPUMEHSIOTCS MPU3MATHYSCKHUE ITMOHKU. Takue IMIIMOHKA HMEIOT
MPSIMOYTOJIBHOE CEYEHUE C OTHOIICHUEM BBICOTHI K IIMPHHE OT 1 (17151 BaIOB
10 22 mm) 1o 0,5 (n71s BajoB OOJIBIINX TUAMETPOB).

Ceuenne mmonku nogoupator mo 'OCT 23360-78 (cm. Ilpunoxenwue
b) B 3aBucuMocCTH OT quameTpa Basia, a JJIMHY IIMOHKH { HAa3HA4YaIoT Ha 5-
10 mm wmenbmie amuHbl cTynunbl (Ho He Oonee 1,5d). OCHOBHBIM ISt
IITIOHOYHOTO COEIMHEHUS SIBIISIETCS YCIIOBHBIN pacueT Ha CMSTHE:
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M o]

O-uw =—F—=%|o (18)
d, %, -t,

rne {,- pabouas 1JIMHA LIIOHKY;

to-niryOnHA Bpe3aHUs IIITOHKU B CTYITHILY

Ecimu ycnoBue G¢y <[Gcy| HE BBINOIHACTCSA, TO MOXXHO 00Opa3oBarh
COEMHEHHE C IIOMOLIBIO JBYX IUIOHOK, YCTaHABIMBAEMBIX 1ox yriom 120°
i 180°.

2.5 K Bonpocy nNpoeKTHPOBaHHS KOPIMYCHBIX 3J1eMEHTOB

Jletan  KOpIyCOB  JOJDKHBI ~ OBITh  MPOYHBIMH,  KECTKHMH,
IepMETUYHBIMH, TEXHOJOIMYHBIMH, YAOOHBIMHM JJIsi COOpKH, pa30OpKH U
TEXHUYECKOTO 00CTYKUBAHUS, SCTETUYHBIMU U T.1.

JlocTaToyHO 4YacTo KOPIIYCHBIE 3JIEMEHTBl MPEACTaBISIIOT  CcO00it
pa3beMHBIE NIapbl KOPITYC-KPBIIIKA, CTATUBAEMbIC BUHTAMM.

B sToM ciydae TONIIMHA CTEHKH KOPIIyCa, IOMUMO YKa3aHHBIX PaHHEE
TpeOoOBaHUIl, JOKHA TaKXe I103BOJISITH BBINOJIHUTH B HEH pe3bOoBoe
orBepctre. (CrenoBareiabHO, BaXKHBIM KOHCTPYKTHUBHBIM IapaMeTpOM
CTAHOBUTCS TUAMETP CTATMBAIOIIEIO BUHTA.

JluameTp BUHTa MOXET OBbITh PAcCUMTaH, UCXOMs U3 JEHCTBYIOLIETO Ha
HETO PacTATHUBAIOIIETO HAMIPSHKSHUS, IO BBIPAXKEHUIO [2]:

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

rie F — BHemHss pacTsAruBarolias Harpyska, MPUXOISINASCS Ha OIHH
BUHT, [, NMpUHUMAaeTCS KaK COCTABISIONIAS CHJI PEaKkiMd OT JeHCTBHUS
JaBJIeHUs] pabodel )KUIAKOCTH Pmax HA MPOCKIMUIO TUIOMIAH MOBEPXHOCTH
KPBIIIKH S;

-S
PPy (20)
6
Z5 — YMCJIO BUHTOB;

[6,]- nomyckaemoe HampsbkeHHE ISl OONTOB, BUHTOB M INIHIICK,
MIla, MmoxeT ObITh HAWJEHO B COOTBETCTBUM C TaOmuIeH 3, MCXoms W3

COOTHOIIICHHS C MPEIEIOM TCKYYECTH Oy -
Tabmuma 3
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OTtHowmenue [6p]/0o1- 1A pe3p00BBIX COeIMHEHUI

[TocrossHHass ~ Harpy3ka | [lepemeHHast Harpy3ka ot
Crrais npu auametrpe d pe3sObl, | 0 10 MakCUMabHOW TIPU
MM nuamerpe d pe3nObl, mm
6...16 16...30 6...16 16...30
yreponucras | 0,2....0,25 0,25-0,4 0,08...0,12 0,12
nerupoBannas | 0,15...0,2 | 0,2....0,3 0,1...0,15 0,15

I'my6una pe3n0bl £ npuaumaetcs u3 cootHomienus £/ds=1,5..2.
[lpu MPOCKTHPOBAHMHU KOPIyCca TONIIMHY CTEHOK M OCHOBaHHS O
MOYKHO TIPUHUMATh KaK
§=112-4/M, >6mm -

W3 KOHCTPYKTHUBHBIX COOOpaKEHHUU TONIIUHA CTEHKH MOXET TaKxkKe
OBITh MPUHSTA U3 YCIIOBUS, YTOOBI PACCTOSHUE OT OTBEPCTHS 10 HAPYKHOTO
Kpasi COCTABJISUIO HE MEHEE TOJIOBHHBI ArameTpa (CM. pUCYHOK 7).

- Y

N5

f
'-*L"

6) 6)
Pucynok 7 BapuaHTBI UCTIOTHEHHS CTEHKH KOPITyca

2.6 IlpoexTHpoOBaHUe YIUVIOTHAIOLIUX YCTPOICTB

ObecnieueHre HEMPOHHUIIAEMOCTU Ul Ta30B M JKUJIKOCTEH CTeH u
MOBEPXHOCTEH, OrpaHWYMBAIOIIMX BHYTPEHHHE 4YacTU U OO0BEMBI
THUIPOMAIIMH, & TAaKXe HX CTHIKOB U COECIUHEHWH SBIAETCS OJHOW U3
BAKHEWINMX 3a7a4d npoektuposanus OI'M.

B oOmem ciydae repMeTHYHOCTb CTHIKOB MEPEMEIIAIONIUXCS OJHA
OTHOCUTENIbHO  JIpyroil MM  JKeCTKUX  IOBEPXHOCTEM  3JIIEMEHTOB
KOHCTPYKIIMM JOCTUTAETCS CO3JaHHEM MaJioro 3a3opa (OeCKOHTaKTHOE
COEIMHEHHE) WJIM YCTpAaHEHHEM 3a30pa C IOMOIIBIO YIUIOTHSIOLIETO
SNIEMEHTAa U3 IMACTUYHOTO Marepuasa (IapoHUT, pe3rHa, OJIMypeTaH U T.I1.)

[Ipy MOHTaxke W MOCHEAYIONIIEH HKCIUTyaTallud YIPYTHE CBOMCTBA
SNMACTUYHBIX  YIUIOTHSIOUIMX  JJIEMEHTOB  JOJDKHBI  00OecreynBarh
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HGO6XOI[I/IMYIO rCpMETUYHOCTD, ITIOOTOMY YCTAHOBOYHOC MECTO BBIITOJIHIAIOT
HCCKOJIbKO MCHBIIIC Pa3MEpPOB YIUIOTHAOMICTO 2JICMCHTA.

Pucynox 8 Haubosee pacripocTpaHeHHbIE aCTUYHBIE YILIOTHSIOIINE DJIEMEHTHL: a) -
KOJIbIIa YIUTOTHUTENbHBIE Kpyrioro ceuernss mo ['OCT 9833-73 (oGosHaucHue
tunopasmepa: d1-d2-d3 (mpumep 005-008-19), rae d1 -BHyTpeHHHMil quameTp, Mm; d2
— HapYXXHBIN Auamerp, MM; d3 —nuaMeTp cedeHusl Koliblia, yMHOKeHHBIH Ha 10);.0)- -
MaHXEeThl YIJIOTHUTENbHBIE PE3MHOBBIE AN T'MApaBiaudeckux ycTpoucTB mo I'OCT
14896-84; B) - mamkeTsl apmupoBaHHbIe 1t BaoB o [OCT 8752-79, 1-pesuna; 2-
Kapkac; 3- mpy>KuHa.

Hanpumep, MecTo moa KoJbLO PEe3MHOBOE YIUIOTHUTEIBHOE KPYIJIOTO
ceuenns ('OCT 9833-73) mpoextupyercs TakuM oOpa3oM, YTOObI €ro
00béM ObuT Oombiie 00BEMa komblla Ha 10...15%, omHako mipu cOopke
IPOMCXOJIMIIO CIAaBIMBAaHKUE PE3UHBI (paguanbHoe WK oceBoe) Ha 20...25%

B Ilpunooswcenuu B mpuBenena BweiOOpka maHHbIX w3 ['OCT 8752-79
«ManxeTbl apMUpOBaHHbIE M BajnoB». B Ilpunoowenuu I’ npuUBEIEHBI
CBE/ICHUS O KOJIbLIaX YIJIOTHUTENbHBIX Kpyrioro ceueHus mo 'OCT 9833-
73 nns quaMeTrpa cedeHus 2,5 MM.
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3. Jranbl (popMHUPOBAHUS TBEPAOTEIbHOM MOIETH
3.1 Co3nanue TpexMepHO Mo/1eJIM BeIOMOIi 1IeCTepHs
3anyckaem NX7.5 OTkppiBaeM HOBBIH JOKYMEHT B hopMate «Moemby,

cpa3y coxpaHss ero, Hanpumep, B Buje (aiina «wedom_shest.prt» B marnke
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

AKTHBHpYEM BKIAJKY «=Bbipaxkenus...» B « HCcTpy™MenTh» (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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Wcnonp3ys cBenenwusi, npeacrapieHnbie B [1], B pasnenax 4.1 (c.41l) u
4.2 (c.45), B OTKpBIBIIEMCSI OKHE moouepeHo «Jlobapmsem» (cM. Tabdm. 3:

Tabnuua 3
O603HaquI/Ie‘ dopmyna ‘ KomMmenTapuu
1) ucxomHbie JTaHHbBIE
Qeff 20 momaya  d¢deKTuBHas,
7/MUH
n 2000 qKCII0 000POTOB, 06/MHUH
p 16 Jasnenue, MlIla
etta o 0,9 oowemusbrii KIT, %
2) [lpyHrMaeMble TaHHBIE:
z 7 YKCII0 3yObEB, T
alfa 20 yron mpoduns  3y0a,
rpaj.
KO3 ULIHCHT
¢ 0,25 paauaiIbHOrO 3a30pa
3) OCHOBHBIE pacueTHbIC 3aBUCUMOCTH
TeopeThyecKas rmojad,
Qt Qeff/etta_o /MHH
Vo Qt/n*10"6 pabouwnii 00béM, MM*3
m 0,5*Qt™0,5 MOJTYJTb 3aIleTUICHUS
NPUHUMAECMbIC 3HAYCHUE
m_gost Ilo pesynomamy (2,5) MOJTYIIS, MM
b \Vo/(2*pi()*z*m_gost?) | mupuna mectepHu, MM
b_gost Io pezynomam (40) NPHHHAMACMAsL  IIHPHHA
[IECTEPHU,MM
q m_gost*z IaMeTp  JACTUTETHHON
OKPYKHOCTH, MM
alfa_fw | arccos(z/(z+1))*cos(alfa) | ¥ o *aHCTVICHHA
HIecTepeH
inv_alfa | tan(alfa)-alfa*pi(/180 | 10" Y mpoguA
. tan(alfa_fw)- WHBAJIOTA yIJIa
inv_alfa_fw alfa_fw*pi()/180 3alleTUICHUS MECTEPEH
Xsiam (z*(inv_alfa_fw-inv_alfa)- | xoapdummuent CYMMBI
g -0,04)/2/tan(alfa) cMelens
dw d*cos(alfa)/cos(alfa_fw) | nuamerp HauanbHOI
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OKPYKHOCTH
df (z+2*Xsigm-1,6)*m_ gost AMAMETD OKPYHOCTH
BITAJTUH
da 2*d_w-d_f-2%C*m_gost | ~1aMETP OKPYRHOCTH
- - - - BEPIIUH
db d*cos(alfa) JMaMeTp OCHOBHOM
- OKPYKHOCTHU
pacdeTHas TOJIIMHA 3y0a
S m_gost*pi()/2 O JISTUTEeITLHOM
OKPY)KHOCTH
d val ITo pesynomamy MIPUHIMAEMOC 3HAYCHHEC
- JIraMeTpa Baja (Ormopbl)
NpEIeTbHOE YIeITbHOE
q_ud 10 naBnenue, Mlla
L 0,45*p*b_gost* MUHHMMAJIbHAS 1JIMHA
d a/d val/q ud/2 OJTHOM OIOPBI Bajia, MM
4) TlapameTprueCKUe ypaBHEHUsI SBOIBBEHTHI (poduiist 3yoa)
ko3 punrieHt
t 0 napaMeTprUIecKuxX
ypaBHEHUU
d_b/2*(cos(360*t)+t*2*
xt 0i()*sin(360*1) KOOpJIMHATA 10 OCH X
¢ d_b/2*(sin(360*t)-
y £2*i()*cos(360*1)) KOOpJIMHATA 0 OCU Y
zt 0 KOOPJIMHATA 110 OCU Z

Ha puc.9 npuBeneH BapraHT 3all0JTHEHUS CIIMCKA BBIPAKEHUH .

Hanee mpuctynmaeM K (OPMHPOBAHUIO HBOJBBEHTHOTO TPOQUIIS
O60okoBOif moBepxHOCTH 3y0a. CrutaifH (KpUBYIO) CTPOMM C TIOMOUIbIO
napaMeTPUIEeCKUX ypaBHEHNH, BHECCHHBIX B «BrIpaxeHus»: «BcraBuTh»—
«Kpussie» — «Kpuas no 3akony... »—»OK» (puc.12). Co3naém Ickuz B
TEKYIIEM MPHIIOKCHUH.
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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]

Bri6upaem koopamHatHyro 1miockocTh YOX. Ilepexomum B pexum
«Bun cBepxy» (s ymoo6ctsa). M3 1ieHTpa MpoOBOIMM paauaibHBIA JTyd 0

[&) B[]

7)(

l—eK—H MpHMEHHTE ][

CTMEHS

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

Havasa cruiaitHa (171 GopMHpOBaHUS HOXKKH 3y0a).
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C noMmouIb0 KHOIIKU «0y2d no YeHmpy u KOHEUHbIM MOYKamM» CTPOUM
(OT MpOU3BOIBHON TOUKM Ha CIUIAliHE) YYacCTOK AYT'M IIPOU3BOJIBHOMN JUIMHBI

TIPOTHB 4acoBOI
0% Baiin Mswewe Bua | Boraswre | Dopmar  WecTpymewtsr  Clopkn  Tex. yonosws  WHdopmauwes  Awa
P Havano+ [ (Y ] | 300, aot | BL i - -G - @ CTpeHKH' PaI[I/IyC I[},I‘I/I
O]~ © G » @ B 2oes osae sasaw T TN pPUPaBHUBAEM d/2
EpHEan 3ckHza 4 - 1 (v}
X o Rl AR (nenmTenbHBI  pammyc).
Bribepute 0B beKThI 1 Haxu IUKOA Ha obbekTe
e , UYepes xomanay «Pazmep

& HasuraTop Aer. - oo n < ipﬂm:q:... HepHMeTpa>>
& HBAR 11D KPHBOHA YrafOKpYHHOCTE .
L8 P weTopn KpHELIE 13 Ten 4 Mpstsis 1 AyTH 3 HpI/ICBaI/IBaeM JJINHE
1B Buael moaznk e TS e Or Bazoeeie KpHeke. ..
+ (B iaree jccounam::aq Kor:«sl : y D HyrI/I pa3Mep TOHIHHHBI
S pamanmnon) oo 3yba Ss. W3 0Ga3oBoro
i--B_Mcmpm HOAEMH KoMBrHHpoBaThs »| 3 Dpsvayronennk... y :
g::‘:»’_: e (R s b | Hroromronuc.. LHCHTpa  CTPOUM  JIy4
i Bl nnakH CHeWeHe MacWTab Y znmunc.,
g%amﬁ(z) FOHCTRYKTHEHBIR 3nEmeHT Y| & Napafiona... (OTPGSOK) ’HO CepeHHHBI
= WAL Berrarve.
MoBEQXHOCTE L3 < LRGN0, I[yTI/I (OTKHIOqHB KHOHKH
[OBEPXHOCTE Mo CBTKE KpMBkL: k| “4 HAHHHECER KEHBAA, -
N NP — BbI60pa TOYKH Ha
MoEepxHOCTE hNaHUa | . KpI/IBOI/I nu TOqKH Ha‘IaHa
taceTHo Tagn ¥ 3 Kprgas va nosepxrocTH... KpHBOﬁ) A TIEPEeBOJINM
HHXPOHHOE MOAEMHPOBaHKE = et
cre ik ' S CONaHH CIVAVH, .. JIMHUTIO BO
& Creundukais. . NNPOKCHMHPOBSHHEA Crnaf. .
i | e BCIIOMOTaTEIbHYIO
Bapka A TekeT..
5 JINHUIO.
Pucynox 11. IIyme k nocmpoenuio cnaaiina 3epKajbHO

OoTpakaeM CIUIalH Tmpopuias W  pagualdbHBIA JIyd OTHOCHUTEIHHO
BCIIOMOTaTebHON NiHUM. (Bbigesnsem nBe nuHuM (CIUIAlH | J1yY), qanee -
«BcTtaButb»— «KpuBas ackuzan— «3epkaibHas KpuBas...»— «Bbibepure
KpuBYI0» —«Bb16epuTe ocb» — «OK»).
Crpoum nBe ayru us
/ LEHTpa, COCIUHAS OTHOU
JyTOU TOYKHU Ha
CIUTaliHax (pagnycom
BepimH d_a/2), a BTopoit
OYyrol TOUKM Ha Jy4ax

(pamunycom BITQJINH
Pucynox 12@opmuposanue konmypa 3y6a d_f/2)

AKTUBUpYEM BKIAIKy «BeiTsiruBanuey». [Ipn BKIIOUEHHON KHOMKE
«OcTaHOBKa I10 MEPECEUCHUIO» BbIOMpaeM 6 KpUBBIX, 00pa3yIOMIUX KOHTYP
3y0a. «BeITArMBaeM» 3TOT KOHTYP «CUMMETPUYHO)» Ha MOJOBHHY HIMPUHBI
mectepHr, b_gost/2. Onrtummsupyem. CKpblBaeéM 3CKH3 M  CIUIAHH.

Ontumusupyem.
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OTKphIBa€M OCKH3 Ha IUIOCKOCTH
YOX. CTpouM OKpYKHOCTU JUAMETPOM
dv (Ban) u d_f (Boaguusl). Berrarusaem
00e OKPYKHOCTH «CUMMETPHYHO» Ha
TIOJIOBUHY HIUPHHBI IIECTEPHH,
b_gost/2. BeitaruBaem okpyxHOCTH AV
«CHMMETPUYHO» HA CyMMY TOIOBHHBL  Pycynox 13, Bud 0dnozo 3y6a
HIUPUHBI MIECTEPHU W JUTMHBI OIOPBI,
b_gost/2+ L. 3aBepiiraem geiicTBHeE.

AkTuBHpYyeM «OJIEMEHT MaccuBa». OJeMeHT MmabioHa - 3y0.
KoMmmnioHOBKa — «kpyroBoii» (MaccuB). Hucino — «popmysa» —Z; yroi mara
—360/z; ock Bparienus —Z, 3agannas Touka —0 — «OK». O0beuHsIeM.

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. .

Pucynox 14. Beoomas wecmepns

BemonanM  ckpymienne paamycom  0.4*m_gost mpum ocHOBaHWHM
Kaxgoro 3yba (Hoxku). /[ns ymobcrtBa mepeiinem B «KapkacHoe»
npenacTtaBieHue oObekTa. [Ipu z=7 HyXHO BBINOIHUTHL 14 CKpYIVIEHHI.
Taxxe HEOOXOAMMO BBINOJHUTH 2 (packu MO TOpLAM Baj-IIECTEPHU U
CKpYIJIEHHE IIPH MIEPEXOJIE OT LIECTEPHHU K BaIy.
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3.2 Co31aHue TpexMepHOI Mo/eJIH Beaylleil mecTepHu

OTKpbIBa€M  CO3MaHHBIM  paHHee  aitm  «wedom_shest.prty».
[Tepecoxpansiem ero moj uMmeHem, Hanpumep, «wedush_shest.prt». Tlon
IUIMLBl  «Y[UIMHUM» OIHY W3 Iieek. Ho mnpenBapuTeNbHO BO BKJIAJKe
«=BpIpaxkeHus...» BHOCHM HCXOIHbBIE JaHHBIE K (OPMHUPOBAHHIO ATOM
XBOCTOBOM 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...»

BHavane 3amaguMcst pazMepaMy IDIAIEBOTO COCAWHEHHS WCXOAS W3
nuamerpa Basa 0_val: HapyxHblil quamerp nutuies dsnar, BHYTpeHHHI
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auametp dsvn, gucino nutkioB z1, mmMprHa nutkia bz, paguyc CKpyrieHus
uumna rs; gacka nmua fs. Jlanee BHOCHMM mapaMeTpsl U 3aBUCHMOCTH ISt
nox0bopa JUIMHBI IIJIMIEBOM YacTH M IICHKH Baja IOJ MaHXETHOE
YIUIOTHEHHE: MpEAeT MPOYHOCTH Ha CMsATHE Sigma_sm (mis marepuaia
cmane 45 [o] =370 MIla); kpyrsmuii moment Mt=Vo*p/2/pi() Pacucrnas
JUTAHA HLTHIICBOM 4acTu L_sh_ras =Mt/(dsnar”2-
dsvn”™2)*z1*sigma_sm)/100. Ilpunsras maunaa numna L_sh_gost. [amee -
BHYTpEHHHU Juamerp Mamxkersl 0_M u e€ mmpuny h_m. (manpumep, uis
mandicemotl -14x28-7 mo TOCT8752-79, 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 By 0 O | oY Nonekionaiael 1, iE-[H-Q@-OD@ -8 0. 50 Dw - =K.

D-UPer20 Ly rp-usdsa e Q.
Feromminaly) Emee B 6 B0 @2 % T el 0 Qo[+

Bribepnre WotuKofiHa o6 bexTe [

A RBA-F G IXIBIHrQE.

@ 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

(=Y | WANOC A NDA TG ] s R s
Pucynox 16. Bedywas wiecmepns

Vmanum komaHay Ha BeImoigHeHWe ¢acok. Ha omHomM m3 TopiioB Baja
pHCYyeM OKPY:KHOCTh auameTpoM dsnar. BeitsruBaem eé Ha mmHy L=3*
h_m+ L_sh_gost. Ha momy4uBInEiicss TOPIEBOW YacTH «OTKPOEM» ICKH3.
Hanecem BCPTUKAJIbHYKO BCIIOMOI'aTCJIbHYIO 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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1eHTa 10 auameTpa dsnar. Bieso, mo kpyry ot Heé, Ha paccrosHuu bz/2,
CTpOMM TMapauIeIbHBIN €i OTpe3oKk oT dsnar. Mexay MoNyduBIIUMUCS
otpe3kaMu (OOKOBBIMH KOHTYpaMH IIUIAICBOM MPOPE3H) CTPOUM [BE IyrH
pamuycamu dsvn/2 u dsnar/2. Bxmamkoii «BwITATHBaHHE» KOHTYPOM U3
JyeThipex JIMHUKA copmupyem mpope3b Ha maauHy L_sh_gost. Paguycom 2
MM CKpyIJISieM JalbHIOKO BHYTPCHHIOKO TpaHb Npope3n  («BBIXOI»
HHCTPYMEHTA MPH Hape3aHuu). Briaakoir «DIEMEHT MacCHBa» BBIMOIHIEM
ocrajbHbie mpope3u. CKpymIUM paauychl S BHYTPEHHUX TIpaHEeH u
BBINOJIHUM (acku fS Ha HAPYKHBIX TPaHSIX IITHAIOB.
BeimonauM ¢acky Ha APyroM TOpIie Ba-IIECTEPHU.

3.3 Co3naHue TpexMepHOii MoeJIH MOAIIHIMTHUKA

OTkpbiBacM HOBBII JIOKYMEHT B (opmare «Mojeinby, COXpaHsisi ero,
Hampumep, B Buje (aiiaa «podsh_shest.prty» B manke D:\pomp_shest NX\.

Bo Briagke «=BblpaxkeHus...» BHOCHM WCXOIHBIC JIAHHBIC K
(OpPMHPOBAHUIO MOIIUITHUKOBOTO y3JIa: MPUHATYIO JUIMHY OJHOW OHOpPBI
Baia L_gost; nuamerp Bana d_val; nuamerp Bepiiud 3yobeB mectepau d_a;
JAMaMeTp HadadbHOM OKpy:kHOCTH 0_W; MekoceBoe paccrosuue a W= d_w;
addexruBHas mogaua Qeff; makcumanbpHass CKOPOCTh paboUeii KUAKOCTH BO
BcachiBarolieM KaHaime W_max (mpumem 3 m/c=1800 aM/MHH); pacueTHBIHA
auaMeTp BcaceiBatorero kanama d_ws=(4*Qeff/pi()/w_max)"0.5*100;
NPUHSTHINA AHaMeTp BcachIBarolero kanaua d_ws_gost.

Jlns  GhopMuUpOBaHUS TIIyXUX KaHAIM3AIMOHHBIX KaHABOK (pasrpyska
3amepToro 00bEMa) BBOAATCS: MOIYIb 3aleruieHust m; yroa npoduis alfa;
yrou 3arerienus mecreper alfa_fw; paccrosaue mexay pasrpykaronumMu
kaHnaBkamu Lw=  2.8*m*cos(alfa_fw)*cos(alfa); amuna  kanaBku
L_k=pi()*m*cos(alfa_fw)*sin(alfa); —mmpuna kanmaBkum S_k=1,2*m;
rryouHa kanaBku h_k=0,05*m.

Bribupaem koopauHarHyto miockocth YOX. [epexomum B peskum «Bun
cBepxy» (mis ymobctBa). Ha ocm OX cneBa m cmpaBa or ocu OY
(CHMMETpPUYHO) CTPOUM MO JIBE KOHIIEHTPHUYECKUX OKPY)KHOCTH PaJnyCcaMu
d_val u d_a. PaccrossHue Mexay IIEHTpaMH YCTaHABIMBAaEM PaBHBIM a_W.
HapyxHble OKPY)KHOCTH COCIUHSIEM TOPU30HTAJIBHBIM OTPE3KOM JTUHOMN
d_ws. «OOpe3aem» JHIIHUEC JHHUA U «BBITATHBAEM» O3CKU3 Ha JUTHHY
L_gost. 3aBepiiaem 3cKu3.

Jlns hopMHUpOBaHUS YCTAHOBOYHOTO MeCTa IMOJ (DUTYPHYIO MaHKETY
OTKpBIBAEM CIICYIOIIMI 3CKU3 HAa OJHOM W3 TOPLEBBIX IMOBEPXHOCTEH.
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CrpouM CcHMMeETpHYHBIE OKpy:KHOCcTH guamerpom (d_a- d_val)/3,
KacarejabHble K HApy)XHOMY KOHTYpPY IOJIIMIIHUKA C LEHTPamy,
orcrosiumu oT ocu OX Ha paccrostuuu d_val/2 (B cropoHy BcachiBaHus).

KacarenbHO K HUM U KOHIIEHTPUYHO OKPYXHOCTSIM OTBEPCTHU 1107 BaJIbl
CTpOMM  emié JBe OKPYKHOCTH (MX JHaMeTpbl MHOJYYHTCS 10
(d_a+2d_val)/3). U3 nenrpa KOOpAMHAT CTPOUM OKPY)KHOCTH JI0 KacaHHSI.
Ilo HapyKHOMY KOHTYPY BBINIOJHAM JBE Jyrd M OTpe3ok. Jlamee
«OTpe3aeM» HEHCIIONb3yeMble yYacTKH JMHUK JI0 MOMy4eHHs TpeOyeMoro
O]l YCTaHOBOYHOE MECTO KOHTypa. «BwITsrmBaem» Ha miyomny (d_a-
d_val)/3. 3aBepiiaem 3cKus.

Pucynok 17. Iloowunnux

[Mpuctynum k GOPMHUPOBAHNIO KaHAIM3AIMOHHOW KaHaBKU. OTKpbIBaeM
ACKU3  HAa  TIPOTUBOIOJIOKHOH  TOPIICBOM
noBepxHOCTH. CTPOUM MPSIMOYTOJBHHK —«OT
ueHTpa» - Ha ocu OY Baimie ocu OX.

Pasmepsr: B mmmay L_K, B BeICOTY - S K.
Paccrosinue oT HWKHEH CTOPOHBI
npsMoyroibHuka g0 ocu  OX —  Lw/2.
[TonyuuBIIUiics  KOHTYp  BBITATHBaEM  Ha
miyouny h_K.

Konmpyem  («BcTaBUTB»— «AcCCOmMaTHBHAS
KOTTHSI»— «3ePKATbHBIN 3JIEMEHT. .. ).

Pucynox 18. Kanaexu

3.4 Moaeab kopmyca

OTKpbIBaeM HOBBIA JOKYMEHT B (opmare «Mojenby, COXpaHss €ro,
Hanpumep, B Buje daiina «korpus_shest.prt» B manke D:\pomp_shest_ NX\.
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Bo Bkimamke «=BbipaxkeHus...» BHOCHUM HCXOIHBIC JaHHBIE K
(bopMHpOBaHUIO KOpITyca: JUIMHY OJHOM omopsl Basia L_gost =22; nuamerp
BepIIkH 3yObeB mectepuun O_a=21.4; nuamerp Ha4aabHOUW OKPYKHOCTH
d w=18.5; wmexoceBoe paccrosHue a W= O_W; MOpHHATBIA JUaMETp
BcachiBaroliero kanama d_WS_gost=12; mnpuHATas IIMPHHA IIECTEPHU
b_gost=40, nomyctumMoe MakcumalibHOE jaaBieHue P_max=20 MlIla; uucio
6onroB Z_bh=6; nomyckaemoe HampspkeHue st 6oatoB Sigma_b=80MlIla;
MPOEKIUs Iomiaau moBepxHoctu kpoimku S_Kr=(pi()*d_a/4+ a_w)*d_a;
BHEIIHSS PACTATHBAIONIAs HArpy3Ka, MPHUXOAANIAasCS Ha OJUH BHHT
F_b=p_max*S_kr/z_b; pacueTHBIN TUaMETP BUHTA
d_b=(4*F _b/pi()/sigma_b)"0.5; npuHATEIA aHAMETP OTBEPCTHS  IIOJ
kpernex d_otv=7.

Cozmaem «9CKUM3» nHa koopauHatHOM mmiockoctd YX. Ha ocm OX
CTPOUM JIB€ CHMMETPUYHBIE OTHOCUTEIIBHO IUIOCKOCTH YZ OKPYKHOCTH
nuamerpamMud d_a, ¢ paccrosHueM Mexy meHTpamu a_W. CoenuHsieMm
20PU3OHMATbHbIMY OTPe3KaMH JuiMHaMu 1o d_WS_QOSt mapHble TOYKH Ha
OKpYXHOCTSIX (cBepxy © cHH3Y, cM. puc. 18,a). KoHleHTpuuHO K
HUMEIOIIUMCS OKPYXKHOCTSIM CTpouM einé aBe nuamerpamu d_a+4* d_otv +5
(c yueToMm MecTa IO YIUIOTHUTEIBLHOE KOJbI0). KacarelbHO K HUM, CBEPXY
U CHH3Y, JIOCTpamBacM TOPU3OHTAIbHBIC TpsiMble. OOpe3acM («IUIITHHE)
JVHUU. BBITATHBaEM TONYYMBIIMICS ICKU3 CUMMETPHYHO HA PACCTOSIHHE
L_gost +b_gost/2.

Pucynok 19. Dckuz konmypa u pe3yiomam «8blmsaueaHuUsLy
Coznaem «9CKHN3» Ha 0AHOMN 13 MOITYYMBIINXCS TOPLEBBIX MIOCKOCTSX.
C nomompto komaHg «BcraButb»—«KpuBas mo kpuBoit»—«CMerieHue»,
CTPOMM BCIIOMOTATEJIbHYI0 JHUHHIO Ha pacctosHud d_ OtV OT BHEUIHEro
KOHTypa BOBHYTph. Ha moyyuBII€iCS  BCIIOMOTaTelbHOW  JIMHUHU
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pa3meriaeM KOHTYpbI OTBepcTHi moj kpenexk d_Otv: ogHO oTBepcTHe Ha
nepeceyeHUM ¢ ocbto OX, BTOpoe M TpeThe — CBEPXY M CHHU3Y, Ha
MEPECECUCHUU C BEPTUKAJIBbHOW JIMHUEW, NPOXOASIIEed uepe3 UEHTP
okpyxHoctd nuamerpoM d_a. OcrajbHbIC TPH KOIUPYEM HYepe3 KOMAaHIbI
«BcraButrb»— «KpuBasi s3ckuzan— «3epKajabHasi KpUBas».

B  orBepctmsx  ykaspiBaeM ~ pe3b0y € MOMOIIBIO  KOMaH]
«BcTaBUTE»— «DJIEMEHTBI TPOCKTUPOBAHUA»— «Pe3p0ay.

C IIOMOIIbIO KOMaHJ «BcraBuTth»— «AcconuaTuBHast
KONUSA»— «3epKaJIbHBIA  2JIEMEHT» KOMHPYEM CEMb 3JIEMEHTOB (ILLIECTb
JJIEMEHTOB «CHMBOJIMYECKass pe3pba» U oauH — «BbITsAruBanue»)

OTHOCUTENBHO 1tockocTu Y OX.
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Pucynok 20. Kopnyc

Hanee mpuctynaeM K (OpMHPOBAHUIO MPUCOETUHHUTEIBHOTO (hraHua.
Ha oanolf u3 GOKOBBIX MOBEPXHOCTSIX CTPOMM 3CKH3 B BUE KBajapara co
cropoHamu He MeHee O_ws_gost +2*d_b+5 (¢ yuetom wmecra mon
VIUIOTHUTEIBHOE KOJbII0). BeITsrnBaem cumMerpuuno Ha 10 mm. B nentpe
BBIMIOJIHSEM OTBepcThe auamerpom d_WS_Qost. BeimosnHsem pe3bOOBbIe
OTBEPCTHS TIOJ KPEMeK (C IEHTpaMK Ha OKpYXHOCTH nuamerpom d_ws_gost
+d_b+5). Ckpyrsiem pebpa paguycom d_otv.
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C IIOMOIILIO KOMaH]I «BcTaBUTE»— «AcCcolinaTUBHAA
KOTUSI»— «3EPKaJIbHBIN IIEMEHT» KONUPYEM: «BBITSTHBAHKUEY; 4 OTBEPCTHUS
C pe3b00ii; KaHam i1 pabovel KUIKOCTH.

s oOecnieueHUss COOCHOCTH OTBEPCTHSI B MAHXKETE U IICHKH
BeAyIIero Baja (Baj-IIECTEPHH) MOXKHO NMPHUMEHHTH JBE HAIPaBIISIOIIHNC
BTYJIKH, MAKCUMAJILHO YJAJICHHBIE IPYT OT Apyra. YCTAHOBOUYHOE MECTO MO
HUX (OPMHUPYETCS «BBIJABIMBAHUEM» OKPY)KHOCTH, PAaBHOH HapyKHOMY
nuametpy Bryinku d_vt=d_otv+1 Ha ryOuHy HE MEHee 3TOro JuameTpa.

3.5 Moaeab 3aiHeli KPbIIIKU

OTKpbIBaeM HOBBI JOKYMEHT B (popmare «Mozenb», COXpaHss ero,
Hanpumep, B Buae (aiima  «zadn_Krysh shest.prty B  mamke
D:\pomp_shest_NX\.

Bo Bkimagke «=BbIpaxkeHHs...» BHOCHM HCXOIHbIC JaHHBIE K
(OPMHUPOBAHUIO KPBIIIKK: TUaMETp BepIIMH 3yObeB mectepun d_a=21.4;
AuaMeTp HavyanbHON okpyxHoctd d_W=18.5; MexxoceBoe paccTosiHue a_W=
d_w; npuHATHIN TuaMeTp OoTBepCTHs NOA Kpenex d_Otv; nuamerp cedeHus
yruiotHuTenbHOTO KoJblia d_S_Kk=2,5 mMm; pacuérHsiii mepumetp Kombua P_K
=2*a_w+pi()*(d_a+2*d_s_k+2) (monarasi TONIIMHY MEPETOPOIKH paBHOU 1
MM); PpacueTHBId JauameTp yIuloTHUTeabHOro kosbiia d_k=P_k/pi();
NPUHUMACMblid  JMaMeTp  YIUIOTHUTEeNbHOro  Kosbia  0_k_gost=29
(BHYTpEHHMUII IMAMETP, 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

Pucynok 21. Bxraoka «=Buipadicenue...» 0list 3CKUUPOBAHUS KPbIUKU.

Bribupaem koopaunatHyto miockocte YOX. Ha ocu OX ctpoum nBe
CUMMETPHUYHBIE OTHOCHUTENBHO INIOCKOCTH YOZ OKpYKHOCTH JHAaMETpaMu
d_a+4* d_otv+6, c paccTosiHEEM MEXY LIEHTpamu a_W.

KacarenbHO K HUM, CBEpXy M CHH3Y, JOCTPaUBaeM TOPHU30HTAJIbHbIC
npsmbie.  OOpezaem  «mmHUe» auHEA. C  TOMOIIBIO  KOMaHI
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«BcraBurb»— «Kpuas o KpUBOI»— «CMenIeHue», CTPOUM
BCIIOMOTATENIbHYIO JIMHUIO Ha paccTosHud O_Otv OoT BHEIIHEro KOHTypa
BOBHYTpPh. Ha monyuuBIIeiicss BCOMOrareiabHOW JIMHUU pa3MellaeM
KOHTYpbI OTBEPCTHH MO KPEIEXk: OJHO OTBEPCTUE HA MEPECEUEHUU C OCBIO
OX, Bropoe Ha paccrosauu 0_Ws_gost or ocu OY, TpeTbe CHMMETPHYHO
BTOPOMY OTHOCHUTENBHO ocu OX, ocTajabHble TPU KOIIUPYEM Yepe3 KOMaH bl
«BcraButh»—«KpuBas sckuzan—«3epKkanbHas KpuBas». BrITsrupaem
TIOJTYYHMBILHUICS 3CKU3 CUMMETPUYHO Ha pacctosiaue d_otv.

[Mpuctynum kK  (QOopMHpOBaHHIO  YCTAaHOBOYHOIO  MecCTa  MOJ
VIUIOTHUTEIBHOE KOJBLO. M3 I1EHTpoB JOyr KOHTypa CTPOMM JIBE
CHMMETpHUHbBIC TyTH (MOJYOKPY)KHOCTH) paauycamu d_Kk_gost/2- a_w/pi().
Y COCIMHSIEM TOPU30HTAIBHBIMU KacaTeIbHBIMU JIMHUSMHU.
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PucyHOK 22. Dcxuz Konmypa 3a0netl KpbliKU u pe3ylomam «6blmAcU6aHus)»
C IIOMOIIBIO KOMaH[ ((BCTaBI/ITB»—>((KpI/IBaﬂ 110

KpuBoit»—«CMmerreHney, Ha paccTosHuH 0_S_K cTpomM npyryroo JIHHUIO,
(bopMUpYsI HApYKHBIM KOHTYp. «BBITATHBaeM» 3CKU3 Ha IITYOUHY 2 MM.

&  Haewratop aetan4

M & K
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+- [Th Kamepol
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4

R4 3ckms (1) "SKETCH_000"
(1] BeiTarHeatie (2)

S S £3) "SKETCH_DOL”
[l BeiTarveatie (4)

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

A ‘,5 OTpaKEHHE 3NeHeHTa (7)

Pucynok 23. 3aouss kpvruka
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3.6 Moneab nepeaHeii KpbIIIKU

OtkpeiBaeM (aiin  «zadn_krysh_shest.prty u mepecoxpansiem ero,
HarpuMep, B Buue ¢aitma  «pered_krysh_shest.prt» B  mamke
D:\pomp_shest_NX\.

Bo Bknanke «=BbipakeHus...» JIOMOJHUTEILHO BHOCHM: JHAMETp Baja
d val; mapyxusnii guamerp Mamketsl D_M=28 u e Tommuay h_m=7 (u3
CIPABOYHOM JIMTEPATYphl, UCXOAS W3 JHAMETpa IICHKU Baja); JUaAMETP
6asoBoii moBepxuocTH ¢uanna d_fl=32; BeicoTa moBepxHOCTH Oa3MpOBaHUS

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

Pucynok 24. Brraodka «=Buipaoicenue...» 0ns sckuzuposanus nepeoreti Kpbluku.

@dopMHpyeM YCTaHOBOYHOE MECTO IIOJ] JIBE HAIPABIISIIOIIME BTYIKH
(«BBIIABIUBAaHUEM» OKPYKHOCTH, PaBHOW HAPYKHOMY JHAMETPY BTYIKHU
d vt=d_otv+1).

Ha onmnoil u3 miockocTedl BBIIOIHUM HPSIMOYTOJIBHUK C OOKOBBIMU
CTOPOHaMH, KacarelbHBIMH K paguycaM KOHTypa KpblIIKM. B  ymisl,
KacaTellbHO K CTOpOHAaM M PaJinycy, BIUCBIBAEM OKPYXHOCTH TUAMETPaMU
d_otv*2. Crpoum mnpsiMyl0 JHHHUIO BIOJb TNPSMOTO ydacTka OOBEKTa.
BrinonHsemM CKpymieHUus MEXAY OKPYKHOCTSIMU U ATOM JIMHUEH, painyCcoOM
d_otv. KoHLEHTpHYHO BIUCAHHBIM OKPYXHOCTSIM CTPOUM OKPY)KHOCTH
auamerpom d_Otv. Yhansem «IUITHKE» YIaCTKU JIMHUNA U «BBITATHBACM» Ha
tonmuny d_Otv.
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Ha nonyuuBIelcss TIIOCKOCTH «BBITATUBAaEM»: 0a30BYIO0 MOBEPXHOCTH
¢nanma nuamerpom d_fl u BeicoTOl h_pr=3; 6 orBepcTHil MOJ TOJOBKH
KpEMnexHbiX 0o0aToB amamerpamu d_Otv*1.5 rmybunoit d_otv; orBepcrue
nox Mmamkery auamerpoM D _m um miyomnoit h_m+3; kaHaBky mon
CTOMmapHOE KOJibIo AuameTpoM D_m +1, Tommmuoit 0,5 MM, Ha pacCTOSTHUN
OT BEPXHETO Kpast 2 MM; OTBEpCTHE moj] Baj quamerpom d_val+1.

™

Pucynox 24. Ilepedussn kpviuika: smanst npoeKmuposaHis.

3.7 Tunoseie A€TaJIHu U 3JIEMEHTbI

B mpoextupyemont IIII'M wumeercs psig DIIEMEHTOB, SBISIOIINAXCS
CTaHJAPTHBIMHU U3ACTHSIMU (MaHXKETa, CTOMOPHOE KOJIBIIO, YIIOTHUTEIHHOE
KOJIBIIO, OOJTHI, TMPYKWHHBIE MIAHOBI), a TaKKE€ THUIOBBIMH JICTAISIMH
(HampaBisIoIIas BTYJIKA, 3alIUTHAs I1aii0a, GUrypHasi MaH)XeTa).

OTH 2JIEMEHTHI MOYKHO WM 3aMMCTBOBATh U3 OMOIMOTEKU MPOrpaMMBbl,
Wi cOpMUPOBATH CaMOCTOSTENbHO. [IpouepunBaHre MepeYrCICHHBIX HE
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MPEACTABISIET OCOOBIX  CIOXHOCTEH,
paccMarpuBaeTCsl.

e)

4. Coopka

MOATOMY TOAPOOHO HaMH HE

3)

Pucynox 25. Cmanoapmmuvie u munogvie 0oemanu, ynjiomHumenbHoie d1eMeHmbl

B mabnone Beioupaem Briaaky «Coopkay» u cosmaem ¢aiin sborka.prt.

.Eﬁopnu
e i+ 7

YeTaHos... | JofaexTe T lMepeme,

paboyyH KOMAOHEHT KOMMOH,

i 0

" L &
. Conpax... Mokasate MozHLHK
. COOpKM M CKPEITE

PazHece. ..
EHAE

- R
i |
o =& =5
Nocnea, .. Epayzep 33300l B
chopkn FABHCHM, .. chopre

Pucynox 26.Ianervuncmpymenmos « C60pra» ¢ mekcmom noo «KHONKAMU»

C momoIIp0 MaHeIu UHCTPYMEHTOB: «COOpKay, «100aBUTh KOMIIOHEHT)
oTKpbiBaeM (aiin «korpus_shest.prt», mo3uIMoOHHpYeM 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 sxaaoke « Coopray
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a0CoMIOTHOM CUCTEMBI
KOOPJIUHATY.

PukcupyeM IOJIOKECHHE
KopIyca OTHOCHUTEIIBHO
CUCTEMBI KOOpP/IUHAT.

Janee MOOYEPETHO
«100aBiIsIeEM» KOMIIOHEHTHI:
MOAIINAIHUK; BaJIBL;
MTOIIIMITHUK; burypHbIe

MaH>KEThI; 3aHSS KpBILIKa C
VITIOTHUTEIHHBIM KOJIBIIOM;
nepeaHss KPBILIKa c
YIUIOTHUTEIBHBIM  KOJIBLIOM;
MaHXeTa; CTOTIIOpPHOE
KOJIBIIO; BUHTEI c
MPY>KUHHBIMU mraibamu.

[To3unuonupoBanue



JeTaneil  OCyHIeCTBIsiEeM B  3aBUCHUMOCTH OT (DOPMBI  CONPSATraeMbIX
noBepxHocTeii. B OoJbIIMHCTBE CilydyaeB - «I0  CBA3sIM». TuI:
«BspIpaBHUBaHUE 110 KacaHUIO», «KOHLIEHTPUYHO» U AP.

Pucynox 28.Haensonoe uzobpasicenue HIL 6 coope: enewirnuil 6uo u 6 paspese
5. 'padpnueckas yactn

3anmyckaem NX7.5 OrtkpbiBaeM MoOJelb JAETalld, YepTeX KOTOPOM
HEOoOXOMMO BBINOJHUTE, HampumMep ¢aitn «wedom_shest.prty. B 6okoBoii
naHesnu BblOMpaeMm BKIagKy «Poiu» B KyoTOpoW akTUBUPYEM OJIUH M3
npeasaraeMbix pexxuMoB ( «PacmmpeHHble ¢ MOJHBIM MEHIO»). B BepxHei
naHesu, Bo BKJIaake «Haganoy» BeiOupaem cTpoky «UepueHue...».

3 X B - MOREnApOBaAE - [wedom _shest.prt (Asmenennei) |
@ 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
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9 pos 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
.

. Texnnuecane yenosun (TV)
Pecumpenmie ¢ v o .

Bee npHAoXeHi R

Pucynok 29.06pawenue x ekradke “‘uepuenuey

B BricBeTHBIIEMCS OKHE «[10BEPXHOCTHY» YKa3bIBaeM 3aJaHHBINA pa3Mmep
(dopmara A3 B MM, «KHHIKHOE» PacCIojioKeHHe (BbIcoTa - 297 MM, JUIMHA —
420 mm) 1 macmTad 2:1. «OK».

Bo Bknaake «®opmar» oOpomaemcs k crpoke «lllabmonby (ecim
CKPBITA, HAXOJMM YePe3 PEeKUM «ITOMCK KOMAHB» BO BKIaaKe «[loMOoIIby).
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P Nx 8 -epuenue - [wedom_shest prt (A3HEHEHHLIA) |

£5 Qafin VomernTe Bna BCTaBMTe | opar | VHCTPYWBHTEl COOpRM MABOPRAWA AHan: HacTRein OKko  [omowe
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Pucynok 30.06pawenue k 6xradke “wabnonvi»

«Bp3piBaeM» moaxoxpsmee oQopmieHHE S JAHHOH MOJENu W3

umeromuxcs, coorserctBytommx ['OCT (mamka «iny, ¢aitn «297x420-

list_ 1 shtamp prt») ‘CoramaeMcs ¢ IpeAIaraeMbIMUA TOYKaMH TPUBSI3KH.
SOwE G LA T N TV

e
oLy MNanka I&}in j - ¢ R~

% | 2972 10-list_1 &) 420831 ist_1
8 |297x210-lisk_{-shtamp &]420x891-|ist_2
| 2a7xz 10-ist_2 8| 594xE41 ist_1
|29 xeaz0-lisk_L @594x841-|lst_1-shtamp
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Hrn daiing: I j 0K, I
Tun painos: I‘:Paﬁflhl neTaned [* prt) j OTriera |
]

Pucynok 31.Ucnonvzosanueumerowecocs sapuanma pamxu - “wabioHbLy

Crnenyer uMeTh B BHIY, YTO TeKCTOBas MH(MopMalius mabnoHa Oymer
MpeCTaBIeHa KOPPEKTHO, €CITH MCIIONIb3YEeMbIid MIPU(T UMEETCS HATMYUHU B
COOTBETCTBYIOIIEH OMOIMOTEKE, MHAYE MPHUIETCSA «opaboTarhy ¢ daitiom
maboHa, 3aMeHsIst MPUQT TEKCTA.
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[Ipuctynmum K pa3MeIieHHIosT H300pakeHnsl JIeTald B COOTBETCTBHUU C
TpeOOBaHUSIMH K pACIOIOKCHHWIO BHJIOB Ha uepTexkax. Buhauane
oOpamaemcss k komaHnae «bas3oBelii Buay, pnanmee - «MHCTpyMEHT
OpUEHTALMU BHIA». B TOSBUBIIEMCS «OKHE» «MBIIIKOW» (ynep>KuBas
KHOIIKY HAQ)KaToi) MOBOpauMBacM OOBEKT HYKHOW CTOPOHOH, a TOTOM

(YHKIIMOHAIBHOM KJIaBUIIIEH

: . BE]®h B3 & © i@t >k ¥ «F8» aBTOMAaTHUYECKU

QR aL® 7T

S ~—  «JO0BOpa4MBAEM) o
BnsonuiBua : «TOYHOI0» IIOJIOKECHUSA WU

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

«IEPEHOCHM» OOBEKT B TIOJIE
4epTeKa.

IIpexxne dYemM NOPUCTYNUTh K IPOCTAHOBKE pPA3MEPOB M JIPYIUX
YCIIOBHBIX 00O3HAa4Y€HUH, BBIOJHUM «MECTHBIH pa3pes3» B BepXHeH yacTu
LIECTEPHM, I BOBMOKHOCTH YKa3aHUs JUaMeTpa BIAJUHBI.

[ToaBOAMM «MBIIIKY» K paMKe OObEKTa, «KJIMKAaeM» MpaBOd KHOIKOM,
akTUBUpYyeM KoMmaHAy «PackpbiTe». «Kimnkaem» mpaBoi KHOIIKOM B CEpOM
I10JIE BEPXHETO «MEHIO» U aKTUBHPYEM KoMaHay «KpuBbiey.

; CNnanH cTY 444 GopMbl E

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
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e | =z

?

e

ORTHO{®2 WORK In Member View
Pucynox 37. KomaHJ1a «MECTHBII pa3pes»
CHHCOK HCIO0JIL30BAHHBIX HCTOYHUKOB

1. ®punpux P.A. Pacuer u nmpoektupoBaHre OOBEMHBIX THIPOMAIINH:
Meron. yka3aHHs U UCXOJIHBIE JaHHBIE K BBIIIOJHEHHUIO KYpCOBON pabOThI IO
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mucuuminHe «OO0bEMHBIE TUAPOMAIINHBI W THUIpornepenadn», PoctoB Ha
Hony: AI'TY, 2012.-56 c.

2. AnypbeB B.M. CripaBOYHUK KOHCTPYKTOpa —MalmHocTpoutend. B 3
T. 3. 8-e. M.: Mammunoctpoenue, 1999
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IIpamobounvie wnuyeswvie coeounenusn (I'OCTI1139-91), cpeonaa cepus.
Ilpunoswcenue A

Amiynnd

Zxdx D, B, G " dx
i, M | wm | mm | am
fxllxld 3 0.3 0.2 2.9
fx13x16 3.5 0.3 0.2 12
iz 1620 4 0.3 02 | 145
b l8x22 b} 0.3 a2 | a7
b2 lu25 b} 0.3 02 | 105
fx23uls ] 0.3 02 | 24,3
b 2bx3s & o4 03 | 23,4
fiz 2B 34 7 4 03 | 239

I B S

PasMele 00BIKHOBEHHBIX NMPpU3MAaTHYCCKHUX HINMOHOK U MMa30B, MM

Jnaverp Ceuenne FinyGuna nasa Panuyc 3akpyrinenus
[IIIOHKH masa, r
Baina, d
b h Baja, t; | Brynku,t, | He MeHee He Oolee

Or 22 5o 30 8 7 4 0,16 0,25
C.30 1038 | 10 8 5 3,3
Cs. 38 o 44 12
CB. 441050 | 14 | 9 55 3,8 0,25 0,4
Ca. 50 no 58 16 | 10 6 4.3
Cp.58m065 | 18 | 11 7 4,4
CB.65m075 | 20 | 12 7,5 4,9 0,4 0,6
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Manscemut apmupoeaunbze OJm eanoe (FOCT8 752-79) Hpunoofcenue B

dnamerp h Ay, Mnametp hy,
Baa o I-ro pﬁ:m He Honce Bana d 1-ro pul He Dotee
6. 7:8, 9 2 7 10 60 85 ) 14
10; 11 26 7 10 63; 65 90 10 14
T b 70213 14 28 7 10 70, T 95 10 14
- 15 30: 32 7 10 75 100 10 14
i z 16 30; 35 7 10 80 105 10 14
= | Padoyan _ 17 12 7 10 BS Lo 12 16
KpoMKa 5 g9, 15 7 10 90; 92; 95 120 12 16
w22 40 10 14 100 125 12 16
I - 2 40 7 10 105 130 12 16
- s a2 10 14 1o 135 12 16
o 45 10 14 1s 145 12 16
o - 2 50 10 14 120 145; 150 12 16
= 30; 32 52 10 14 125 155 12 16
| 35 36 38 10 14 130 160 15 20
38 52 7 10 140 170 15 20
38 58 10 14 150 180 15 20
DR 40 60; 62 19 14 160 190 15 20
42 62 10 14 170 200 15 bli]
45 63 10 14 180 220 15 20
] 48: 50 70 10 14 190 230 15 0
I 52 75 10 14 200 240 15 2
55; 56; SH 80 10 14 ! i

Konvua ynnomunumenvuvie Kpyenozo ceuenus (IF'OCT 9833-73)
Ilpunoscenue I

g5
O06o03HaueHNnEe dq, MM
TUTIOpa3Mepa
KOJIbIIA
Homu [penen.
HaJ OTKJI
032-036-25 31
O6o3Hayenue dq, MM 034-038-25 33
TUIIOpa3Mepa Homu [penemn. 036-040-25 35 0.6
KOJIbIIA Hall OTKII 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
024-028-25 235 043-047-25 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
028-032-25 275 -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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