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KOllCOnbllHX Ta llBOXO!lOp1111x 6anoK, oui11Ka MiUllOCTi pa~1. Bl131Ja4CllllH i-paCKTOpii'i ronom111x 11 :1 
np)l)l<Cllb LLlH 6anoK 11p11 pi3HHX YMOBaX "ix JaKpinncmrn, oui11KH MiUllOCTi l'lllllffOBJ{)( 1urni11nptl'I 
llHX npy)f(trn, 011i11Ka Miw1ocri npHMOJliHii11111x CTant'lHO Bll311a4eHHX Ta CTaTlt'lHO He1Jl!JHa•1c1 111\ 
CTCp)f(HiB np11 TC~111cpaTyp11J1X snn11sax). HKHH MO)f(e BHKOpllCTOBYBaTHCb y 11aBYMbHOMY npOllCll 
11a 2 - 5 Kypcax, npH JlHl'lnOMHOMY Ta KypCOBOMY npOCKTyBa11Hi. 

Po3po6nc11i MCTOJlHKH aBT0\1aTlt30BaHOro npocKTysamrn crnop1010Th OKpeMHH .uonaTKOll lll l 
poJnin y 3aranbHOMY KOMrtnCKCi nporpaM JlnH BllOCKOHaJ1eH11H 3Hallb CTYllCllTiB B npoueci CaMO 
CTiHHO"i po60TH np11 llHCraHUiHHOMY IJaBYa11Hi. 
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A110Tauisi 
PoJrn»HyTO ~teTO!lHKY aeT0MaT11 t(>Ba11oro po3paxy11Ky rc0Mcrpw11111x xapaKTep11cr11K npot' 

HIX i CKnaJIHl1X nepepi3iB CTep)f(HiB pi lllO\JalliTHHX 6yn isenbtmx Ta KOm;rpyKTHBHHX cnopyn. M~ 
TOJll1K3 Jl03BOnHC cyrrCBO np11CKOJllfl II rq1\llll npoeKT)'ll<illlrn Ta nepCB1pK11 \tiUllOCTi encMe1 11111 
KOllCTpyKuiil, lUO npoeKrytOTbCH. 
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Abstract 

rhc method of automated calculation of geometric characteristics of simple and complex scc-
111111s of rods of various construction and design of buildings. The method can significantly accelcr
.111· 11111c designing and testing the strength of structural elc111ents that are projected. 

Kn10Y0Bi cnoea: AsT0~1aT11Joeai111i-i po3paxy110K, reoMeTp11Y11i xapaK'rep11cr11K11 npocn1x i 
1 1. ia1u111x nepepi3iB. 

Keywords: Automated calculation, the geo111etric characteristics of simple and complex sec-
llllllS 

Oui11Ka Miu11ocri eJleMeHTiB Ta lleTaJieH CKJ1an1111x MexaHi'lllHX CHCTeM. np11nano6ynysa1111H, 
'" llllllHllTBa, BHpo6is eJ1eKi-pom1o'i TeXHiKll HeMO)f(JIHBa 6e3 BpaxyeaHHH rcoMe1'pl14HHX xapaKTe
Jllll 111K 11cpepi1ie u11x eJ1eMe11TiB, epaxyeaH11H "ix 11anpy)f(eHo-nectiopMOBa11oro crai1y 

}Urn 6y.uh-HKoro npoc:-roro a6o cKnan11oro e11ny 11asa1rra)f(e!IHH 11eo6xiw10 31ian1 no,1o)f(e1111H 
I II IOllll llX ue1rrp<Llb!lllX occii i11cpuii'. 311a4Clllll! OCbOBHX, nonHpH11X, BiJtueHTpOBJ{)( MO\ICll'riB i11e
p1111 

3 uioo MeTOIO B po6oTi po3po6neHO 11porp~ty Ta anropHTM aBTOMaTMJOBaHOro po1paxy11Ky 
'I IH 1111311a'!e1111H nonO)f(CllHl! ue11Tpy earn npocrnx i cKnanH11x nepepiJiB, HKi CKnanaJ-OTbCH 3 npo-

1!11 1111 llOpMailbllOro coprnMeHry Ta HKi .UOCl1Tb 'taCTO BHKOp11CTOB)'lOTbCH B KOHCl'pYJOBaJIHi pi31111X 
MC\alli41111X CllCTCM pi3HOMaHiTHOro 11p113HaYeHHJI . 

JlnH lll13Jta4Clllrn nonO)f(eHHH 11e11i-py Barn CKnan1mx nepepi3iB BHKOpHCTOB)'lOTbCH BHpa-
111111 : 

"n S '\'1:' S· .l..i=l ix L..1;1 ty 

Ye = "rt F· Zc = "'':' F-
L.1=1 t L..1;1 ' 

}lnR Bl1311a'lelml! Jlla'leHHJI ronOBHMX MOMeHTiB iHepui"i TaKO)f( po1po6ne110 nporpaM y asrn
ll.111130Balloro po1paxy11Ky, l!Ka BHKOpHCTOBY€ 6i6nioTeKy ll3HHX, ne MiCTl!TbCH rcoMeTpll'llli xa
Jl;IKTCJlHCTHKH BCix CTalinapTllHX npoqiiniB HOpMailbHOro copTaMeHTy. 

llnH 111>oro po1po6nc11a 6noK-cxeMa nporpaM11 Ta creope11a MCTOlllJKa aBTOMaT11Joea11oro po-
1paxy11Ky OCbOBHX, nonHpHHX, einueHi-pomrx MOMeHTiB iHepuii. )J,nl! llbOro BHKOpHCTOBYIOTbCl! 
11.icryrmi Jane)f(IJOCTi [I] : 

l,+ly=lp , 

ne: /z, ly - OCbOBi MOMeHTM iHepuif BillHOCHO ronomrnx ueH1'pMblll1X oceil, Ip - rIOJIHpimH 
MOMCllT i11epui"i. 

rlp11 UbO~ty nnR cKnan1111x ncpepiJie 
II II 

l,=Lli= • l _v= Ll1_v , 
1= 1 i:::::I 

ne: I = I , 2, 3, .. , 17 - llOMep CKnanosoi' YaCTHHH nepepiJy, f1 z Ta ''! - OChOBHH MOMelff im:p11ii 
kOiKllOi -ii CKnanOBHX 'laCTMll [2] : 

BpaxosaHo, wo y pa1i . Kom1 ueHTp sar11 BCboro nepepiJy Ta ueirrp Rarn CKnanoeoi •1acn111H 
" " c11m11a.ua10Tb, 11eo6xim10 s11Kop11croeyeaT11 cpopMyn11 napanenb11oro i1cpc11ocy ocei-i 

l ,
1 
=I, +a 2 F, 

I Y
1 

=ly+b2 F, 

/,
1
Y

1 
= l,_v + abF, 

: le ll. h - Ri;rcraHi. \Ji)f( UCliTpOM Barn CKnanOBllX •iacr1111 Ta BCbOI il 11cpcpi3y, F - n:101na nc
l'l'Jll lY Ck.la'tOllOi' 'JaCTllllll . I ,, I, - OCbOBi MOMCHTll iHcpuii BillHOCllO 1uauJl l\ nc1rrpa11>Hll\ occf1. 
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1Vrn BHnauKy, KOJIH oci He ( napaneJiblim111, BllKOp11cTa110 33.JleJKHOCTi .ll.Jlll BH311<1'1l'lllP• 
~tCHTiB i11cpuii" np11 nosopoTi KOOp!lmiarn11x oceii 11a KYT a · 

' I . ' . 2 I ,,= !=cos - a + ... sin -a- l=Ysin a , 

I Yr = I Y cos
2 

a + I= sin 2 
a+ l =Y sin 2a , 

I - I 
11 ,y, = 7 sin 2a + l =Y cos2a . 

y pa3i Heo6xi!l!IOCTi po3p06JieHa MeTO!ll1Ka )lac MOJKJIHBiCTb Bl13Ha411TH DOJIOJKC!lllU 111 1•11 
HHX ue111·panbHHX oceii i11epnii" CK11au11oro nepepiJy 

21 .)' 
tg2a =--·- . 

!_.. - I = 

EaJa !lam1x po3po6;ic11 oi" nporpa~m MicntTb TaKO)!( 111a•1c1111l! Hcix Tp1-iro110MCTPH'llltl\ 111111 

KUiii ll,;lll 311a'ICHb a '1CpC3 1° 13 po6oTi p03Llll 11Yf"O JlCKi;fbKa TfllliB CKJiam111x 11epcpi3iB, ll~f !of,,,, 

JKal!HllM KOHCTpyKTopa MOlK)'Tb CKJiauarnCb i3 CTaH!lapTllHX npocjJiJiiB 6y!lh-llKOro p03Mipy 

y HaB'13.JlbHOMY npoueci BHKOpHCTal!Hll uici" nporpaMH Jl03BOJ! l!C CTy!leHTaM JlOCHTb 11 111 11 '"" 

Ta onepaTHBHO ona11onynan1 llK BHKOpHCTaHHll KOMn ' 1orepa .ll.Jlll npoBe!leHHll po3paxy11Kin, '''" 1 

3JliHCHJOBaTH ouiHKY MiUllOCTi KOHCTpy-Kniii , nepepi3H l!KllX npe!lCTaBJill!OTb co6010 CTCplKlll I I 

CKJia!lHHM nepepi30M, PY411Hii po3paxy110K llK~1x c !lOCHTb TPYilOMiCTKHM, 3ai1Mac 6ararn •rncy, 11;o 

i-pe6yc 6araTOKpanmx nepenipOK j:j BllaCJii!lOK l.(bOfO - He3py4HHH JlJlll npaKTH'-lHOro BHKOp 11 c 11111 
Hll. 

ABTOMaTH30BaJil1H p03paxyHOK Jl03BOJillC onepaTI1BHO BH31Ja4aTH 3Ha4eHHll BCix 11eo6~ 1 I 

HHX reOMC1'pH4HHX xapaKTepHCTHK Ta B rIO!l3.JlbWOMY npOBO!lHTH TeopeTH4HY npoeKTHY OIUll k\ 

MiUHOCTi Ta lKOpCTKOCTi BY3IIiB Ta eJieMCHTiB KOHCTpy-Kuiii , we 1rn ernni npoeKTy-BaHHJI po3paxy11 

KOBllM WJillXOM ni)l611paTI1 TaKi CDOJIY4CHIUI eJieMeHTiB CTeplKHCBHX CllCTeM, llKi 6y!ly-Tb 3a/l01111 

JlbHJITll y-MOBaM MiUHOCTi Ta lKOpCTKOcri Mafi6ymix KOIICTpyKuiii . Po3p06JieHa nporpaMa BHKOpll 

CTOBYCTbCll l!K eJieMe11T CAnP y Has•1anb!IOMY npoueci npH npone)leHHi Jia6opaTopHHX rn npa• 

Tll4HllX JaHJITb y KO~m ·10Tcp110My KJiaci , Jl03B0Jll!C o6iiiTHCb 6e3 ilOpomx Ta He 3aB)f(JlH 3 uid npn 
4HHH ilOCTYDHHX IIiueH30BaJIHX nporpaM . 
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\11110Tau11R 
II CTaTbe paccMa-1-p1rnaeTcll om1ca1111e npoue!lypbl 11 <J>y11Ku1111 KaK ocHOBHhfX KOM11011e11TOB 

lllfllll paMM . Jlallhl nporpaMM!lblC JlHCTHlffH o6bllBJIClll1H npone!lyp II <l>YHKUHll. } (B)'~IH npHMe

__ ,, 111 1rn iaraeTCH np11MeHcm1e nom 1porpaMM B pe111eHHH Ja!la'-l paJm1411oro T111ia 11a llJhtKC npo-

1 I •I II 11pOB31111ll n acKaJll,_ 

\bstract 
lhc article deals with the description of the procedures and functions as the basic components 

I 1111111nes. Given program listings ads procedures and functions . Two examples of the use of sub· 

1••••1•1,1ms set out in the decision of problems of various types of programming in Pascal. 

K.1110'ICBblC CJIOB3: nporpaMMa, <jiopManbHblC napaMCl'pbl , cj>aKTH'-leCKHe napaMCTpbl , llO!l-

1111111 Jl<IMMa, npoue!lyphl , <PYllKl!HH, MO)leJIH naMl!TH. 
Keywords: program, the fonnal parameters, actual parameters, routine procedures, function s, 

1111·111ory model. 

llo11nporpaMM3 - )TO BCllOMOraTeJibHblH anropHTM, HMe!OU.(HH HMll H onpe!lCJlellHblH OT· 

,, lhllO OT OCHOBHOfO aIIropHTMa. c noMOU.(blO HMe1m K DO!lnporpaMMC MOJKHO 06paT11TbCR (Bbl-

111111,, ec). YnpaBJICHHe npH )TOM nepe!laeTCll B Ha'-lanO now1porpaMMbl, a KOr!la ee BbmOJIHel!He 

1.111cp1uaeTCll , ynpae.nemtc B03BpamacTCR B TO'IKY Bbl30Ba, 11 BblllOJIHeHHe npO!lOJIJKaCTCll c 

""" T04Kl1. }laHllhlC \1ClKilY nporpaMMOH H no!lnporpaMMOH 06bl'IH0 nepe!laIOTCll c llOMOU.(blO 

1111paMCTpoo. B ca\10ii no!lnporpaMMe - cj>opMaJJbllblC napaMCTpbl , a B 06pa111e111111 K 11eii - cj>aK

' '"'eci>ue 11apaMrTpb1 . MeJK!lY qiaKTw-1eCKHMH 11 <J>opManhHblMH napa\teTpaMH !lOJIJKHO co6mo-

1,111ocl! ci-poroe COOTBCTCTBHe no THny, KOJIH'leCTBY H nOpRJlK)' CJICJlOB31111R. 8 ll3b1Ke nacKaJfb 

11\ICCTCll JlBa BH!la llO!lllporpaMM - npoue11ypbl H cj>yHKUHll . noMllMO CTaH)lapTHblX nom1porpaMM 

\ltl1KllO C03ltaBaTb CBOH - HX onpe!leJieHHe pacnoJiaraeTCll cpe!lH paJ)leJIOB on11caHHH nporpaMMbl. 

flpoue11ypa - 1TO no!lnporpaMMa, He B03opama1omall 3Ha4eH11e JIH6o B03Bpama1owaH 11e-

lkOJ1bKO 3Ha4eHHii. 06WHH BH!l onpe!leJieHHll npoue!lypbl : 

proced11re YIMH _npoue!lypb1(S); 

PaJJleJ1b1 om1ca11Hii 

begin 
0CHOllllOH 6.lOK npoue!lypbl 

end; 
3JlCCb s 06o·rna4aeT cnHCOK on11caHHH <IJOPMaJibHblX napirne·rpuB, KOTOpblH MOJKeT OTCYT-

l" I llOB3Tb - TOr!la 0 11ycKaJOTCll H CK06KH. PaJ!leHbl ODHCaHHH H OCllOBllOH 6JIOK a11anOrH'-lllbf TaKHM 

1kC paJ!leJlaM rnas11oi1 nporpaMMbl - HCHh3H y-KaJbmaTb TOJibKO pa·1JleJ1 uses . TaKHM o6paJOM, !leii

c I IJHTCJ!b!IO - npoue!lypa HBJIHeTCll nporpaMMOii B MH!IHaTlOpe, TO: fLKO 'JafOJIOBOK npouel typbl l!B

IUcTCll 06ll3aTeJibllhfM . noJTOMY caMal! KOpOTKall npOt\e!lypa BhlLIUilllT TaK: 

procedure Yl\rn_ npoue!lypb1; 

hcgin 
end; 
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