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CornaweHus o HoTauuu
I/ICHOJ'II)S}/IOTCH CJ'ICI[yIOH_II/IC COrjlalliICHUs O BBIACIICHHUHU 3JICMCHTOB TCKCTA:
ROJIYHCUPHBLIL KYPCUB 0003HAYCHHSI OCHOBHBIX MTOHATHMA

Courier IpUMEPbl KOMaHHBIX CTPOK U TEKCTOB

MporpaMm Ha si3bike PPL

MOJTYKUPHBIN “oOparvTe BHUMaHHUE”

HpI/I OINMMCAHUHN CUHTAKCHCAa BXOAHOI'O A3bIKa IMPHUHATHI CIICAYIOIINEC 0003HAUYCHHUS:

[ xxx ] uHpOpMaLus He ABIseTcs 0053aTeNbHOM

Kypcue MOJIB30BATCIIb JOJIXKCH IMOJACTaBHUTDH

KOHKPCETHOC 3HAYCHUC IMapaMeTpa



2. CTpyKTypa nporpamMmmbl

PPL, 1o cytu, siBisieTcst [InToHOM, B KOTOPOM JTOCTYMHBI JJOTIOJHUTEIbHBIC (PYHKITUN U
kiaccel Ombnmuoreku Ilpamuca. VX Ha3HaueHUE — OMUCAHUE CTPYKTYPhI MOJICIUPYEMOTO

mpounecca.

B oOmem ciygae mporpammy Ha si3bike PPL MOXHO YCIOBHO pa3OWTh Ha TpHU

OCHOBHBIE YaCTH:
* Onucanue MoJeIUpyeMoro o0beKTa
* Onucanue n300paxkeHus: 00bEKTa
* Omnucanue 3aJaHNUS HA pacyeT U 0TOOpakeHHe Pe3yIbTaTOB

B cooTBeTcTBUU C 3THM MOUYTH Bce (QYHKIMM U Kiaccel onbnamotexu [Ipanuca cioyxar

OJTHOU M3 DTHUX IIEJIEN.

B xone onmcanus CTpyKTypbl MOJIeTh O0OBEKTa MPEACTABISACTCS B BUAEC COBOKYITHOCTH
MOJEICH 3JIEMEHTOB, BKJIIIOYEHHBIX B OHMOJIMOTEKHM KOMIUIEKCA. DJIEMEHThI COCIHHSIOTCS
MEXIy co0O0l B OmMpeeeHHbIX TOUKax (pu3nyeckoro mpoctpaHcTBa. COCTOSHHE ATHX TOUEK
XapaKTEepU3yeTCsl HEKOTOPBIM KOJIMYECTBOM  0000uieHnblX Koopounam (WA cmeneHeil
c60000bl) W WX TPOU3BOAHBIX. KoJamM4ecTBO cTemeHed CcBOOOABI B KaXJIOW TOYKE
(U3HYECKOTO TPOCTPAHCTBA 3aBHCHT B OOIIEM CiIy4ae OT pPa3MEPHOCTH IPOCTPAHCTBA,
UCIIONIE3YEMBIX MOJIEJICH 2JIEMEHTOB U CII0c00a COEAMHEHHUS STUX dJIEMEHTOB. B nanbHeliem
B 9TOM JIOKYMEHTE MOHSATHE Y3e71 WCIOJb3YyeTcs NIl 0003HaUYEHUS TOYKHA 00BEKTa CO CBOUM

HAaOOPOM CTeTeHel cBOOObI (OT OJTHOM IO MIECTH).

HpI/I OIMMCAHHUHU KaXAO0I'0 U3 3JIEMCHTOB 3a4acTCs ONMPEACIICHHOEC KOJIHUYECTBO Y3JIOB, C
KOTOPBIMH 3TOT JJICMCHT COCAHUHACTCA. Korna pPeYb UACT O CTCIICHAX CBO6OZII>I OTACIBHOTI'O
JJICMCHTA, y,I[O6HO OIICpUPOBATH IIOHATHEM 6€MEb Jjl1emMernma. I/ITaK, B JaJbHEHIIIEM B 3TOM
JOKYMCHTC IIOHATUC BCTBb JJICMCHTA HMCIIOJIB3YCTCA KaK CHHOHUM IIOHATUA  CHI€NnEeHb

Cc60000bl I1emenma.

B xone pacuera PPL onepupyeTr NepeMEHHbIMH, Ha3bIBAEMBIMU J1aJIe€ BHYTPEHHUMH.
Ko eénympennum nepemennvim OTHOCATCS, HAIPUMEDP, B MEXAHUKE CHUJIbI, IEPEMEILICHUS,
CKOPOCTH, YCKOPEHHS U T.I., T.e. BEJIMYUHBI, MOJyuyaeMble HEMOCPEJICTBEHHO B XOJ€
peIcHu. KonnuectBO Takux NEPECMCHHBIX JAXKE€ IMPU HC3HAUUTCIILHBIX pa3MEpax MOACIN
BEJIMKO, a BO MHOTHX CIy4asX MOXET JOCTHUratb CcoTeH M Thicsd.  [loaToMy
HelenecooOpa3Ho  COXpaHATh HMHGOPMAIIMI0O O KaXJOW BHYTPEHHEH IEpEeMEHHOM.
HGHOCpe,Z[CTBeHHO JOCTYIIHBIMU JJIA 0T06pa>1<eH1/1;1 SABJIAAIOTCA BCINMYHHBI, BBIYUCIACMBIC 110

Pa3IMYHBIM aJIr'OPUTMaM C HCIIOJIb30BAHUEM BHYTPCHHUX NCPEMCHHBIX U OIIMCAHHBIC KaK



6bIX0O0HbIE nepemennbsle. I/IH(l)OpMaHI/IH O BBIXOAHBIX TICPCMCHHBLIX COXPAHACTCA IIOCIIC
IMPOBCACHUA PACUCTOB. Brixonnsie MNEPCMCHHBIC OIMMCBIBAKOTCA IIPU MMOMOIIU CIICHUAJIBHBIX

KJIaCCOB.

B Texcre mporpamMmel Ha s3bike PPL eCTh BO3MOXKHOCTH ONPEAETUTh M300paKeHHE
00BEKTa B X0/I€ pacueTa. DTO JeNaeTcs TaK )K€ IPHU MOMOILIM CIELUalIbHO IpeHa3HaYeHHbIX
JUIs1 3TOro Ki1accoB. OHAKO, €CIM JIEMEHT UMeeT CBOU rpaduyeckuii o0pa3 Mmo-yMoI4aHHIO,

TO €r0 He HY>KHO OIUCBIBAET OT/AEIbHO, OH OyJeT CreHEPUPOBAaH aBTOMATUYECKH.
IIpumep npocreimieit nporpaMMsl Ha si3bike PPL:

# lomokijoueHue OubauoTeku Ilpamnca
from include import *

# OTcrnexmuBanue ommBOK B NpoTpaMMe TPY TOMOUIU
#  MCKIOUEHUN
try:
# OmnmcaHMe Yy3JI0B
pl = Point2d()
p2 = pl.x
pbase = DOF1 ()

# BamaHue Oas0BHX Y3JIOB
Base ([pbase])

# OnmcaHue BJIEMEHTOB

body = MD ([pl], [1, 1])

d = Diagram (0, 0)

d.Add (2, 10)

Go = STABLO ([p2, pbase], [leo, d])

# PacuéT BHIXOOHEIX II€PEMEeHHBIX
displ x = SUM ([p2, p2.V(), p2.A(), body.W(l),
body.I (1), body.S5(1)], [11])

# Bamaume m30OpaxeHMUI
rb = pXY (0, 0)
img = RECTD (body, [rb, 2, 4], LayerParams)

# OnmcanHme pacuéra
rng = Range (displ x, -10,
slv = SHTERM ([rng], end =

10)

2.0, outvar = 3)
# IleuaTb BHIXOOHHIX [T€PEMEHHBIX

prn = Print ([rng], frm = 1)

# Komauma reHepauuyu dalia 3amaHua Ha g3bKe PSL
Run ()



except af.LVPS TException,e:
print e.GetError()
Kak BuaHO M3 mpuBEAEHHOW IPOrpamMMbl, HUKAKOTO OCOOOTr0 ONMHMCAHHUS JaHHBIX HE

Tpedyercs (B oriauune ot PSL). Onucanue ganusix nepegaBaeMbix B mojenu, [IPBII, IIT'O
nenaercs nmocpeacTsam sa3bika Python.



3. Mopynu

B 6ubnuorexke PRADIS conepxutcs maoxectBo moaeneii, [II'O u [TPBII. Kaxnsriit u3
3THUX AJIEMEHTOB MCIIOIB3YETCs ISl MOACITUPOBAHUS MIPOIIECCOB M3 TOH MJIM MHOW 00JIaCcTH:
MeXaHHKa, TUAPaBINKa U T.7. COOTBETCTBEHHO KaXKIBIH U3 DJIEMEHTOB MPUHAJICKHUT K TON
WJIM MTHOM 00J1acTH. DIIEMEHTHI U3 OHOM 00J1acTh 00beTMHEHBI B M00Yau. [103TOMY 4TOOBI
UCIIONIL30BaTh B IPOrpaMMe 3JIEMEHTBI, HAIIPUMEp, U3 TUAPABIUKHU, HAJIO MOIKITIOYHTh
TUIPABIMYCCKAA MOJTYJIb:

from hydro import *

Jl1s1 cIoyIb30BaHNs MEXaHUUECKUX 3JIEMEHTOB, HUYETO MOAKII0YATh HE HyXkHO. OHU
JOCTYIHBI IO YMOJTYAaHUIO, TaK KaK UX OOJIBIIMHCTBO.
IIpumepsl MoayIIEH:
1. electronics: MOTyJIb 3JIEKTPUIECKUX OOBEKTOB.
2. hydro: runpaBiuyecKuil MOIyJIb.



4. OINWCAHUE CXEMbI

Cxema — BaxxHoe nonsitue B PPL. E€ ananorom B PSL sBnsercst pparment. [lo cyrn,
OHa ONUCBHIBAET BCIO CTPYKTYpY, KOTOpyK Mbl Mmozaenupyem B cpene Ilpamuc. Ilpu
MOAKIIOYEHUU B TporpamMmy mMoayis “include” (cm. Bblimie) co3naércs KopHeBas (TJiaBHAs)
cXema, B KOTOpoH OyneT MpoWCXOAuTh MojenupoBaHue. KopHeBas cxema MOXET B ceds
BKJIFOYATh JIOYEpHUE CXeMbl. PaboTa Bcerga MPOUCXOMUT B OJHOM TEKYIIEH CXeMe.
[Tonp30BaTenb MOXKET MEPEKITIOYAThCA MEXAY CXeMaMu, Jenas TEeKylled Ty, KOTOpYIO

noxenaer. Paccmorpum npumep:

from include import *

# Texkyuasa cxema - KOpHEBAA

schl = Scheme ()
# schl co3pmaHa B KOPHEBOM CXEeMe

# schl - Texymasa

sch?2 = Scheme ()
# sch2 cosmaHa B cxeMmMe schl

# sch2 - Texymasa

sch3 = Scheme ()
# sch3 cospmaHa B cxeme sch2

# sch3 - Tekymasd

schl.begin ()

# Texymasa cxema - schl

glb.sch.end ()

# Tekymasa cxema — sch3

glb.sch.end()

# Texkymas cxema — sch?2

glb.sch.end()

# Tekymas cxema - schl



glb.sch.end()

# TeKyllad CXeMa — KOpHekBa#A

Scheme — aTo kimacc cxemsl u3 6udauoTeku Ilpaauca. Kak BuaHO M3 mpumepa, Kakas-
TO CXeMa BCeTJia ABJSICTCS TeKylIe u o6o3Hadaetrcst umeHeM “glb.sch”. Ilpu co3nanuu HOBOM
CXEMBbI, OHAa CO3/1aéTCs B TEKyIled cXxeMe W CTaHOBUTCS Tekymiel. [lns BeiOopa Tekymieit
CXEMBI CYIIEeCTBYeT JBa MeToja kimacca “Scheme”: “begin” m “end”. Meron “begin”
HA3HA4YaeT CXeMy TeKyIleH, a Meron “‘end” BEIOMpAET cXemy, MPEANICCTBOBABIIYIO TEKYIIIECH.

PaGota 060ux METO/I0B XOPOIIO TIOKa3aHa B IpUMEpE.

CreneHb BJIO)KEHHOCTH CXEM Jpyr B Jpyra He orpaHuueHa. Kaxnias cxema MOXKeT
coJiepKath CIEAyIOLe 00bEKTHI:

* VY3ibL

* Mopenu 37eMEHTOB.

* Brixonnsie nepemennsie (ITPBII).
* Uzob6paxenus snementos (I11°0).
* IIporpammsl pacuéra.

* IIporpammsl negaru [1PBII.



4.1. OnucaHne y3noB cxeMmbl

V316l OIMCEIBAIOTCS H}’TéM CO3JaHus 00BEKTOB KJIACCOB Pa3JIMYHBIX THUIIOB Y3JIOB,

BKITIIOYEHHBIX B Onbmuoteky [Ipaguca. BoT cnimcok umeromuxcs KjIaccos:
* DOF. IIpocto oHa creneHb CBOOOIBI.

e DOFI. V3en ¢ oqHoii cTenenbio ¢cBoOonsl. MMeer mone: “x”.

€6,

* XY. ¥Y3en ¢ nByMs mocTynaTelbHBIMH CTEMEeHsIMU cBOOoAbl. Mmeer mos: “x”,

(1]

y

e Point2d. Y3en ¢ aByMs moctynateiabHbBIMH M OJHOW BpAIaTEIbHOM CTENEHBIO

€6, 9% €6 .9 ¢

cBoOoabl. MMmeet mons: “x”, “y”, “r”.

€6,

* XYZ. ¥Y3en ¢ Tpems MOCTyNaTEIbHBIMU CTENeHsIMHU cBOOOABI. MiMeeT momns: “x”,

e .9 ¢ %

y”, “z”.

e RotatXYZ. ¥Y3en ¢ TpeMs BpamateabHbIMU CTENEeHsIMU cBOOOAbI. MMmeer mons:

29 e 9 e 2

“rx”, “ry”, “rz”.

e Point. ¥Y3ex ¢ TpEMs IOCTYNATCIIbBHBIMU U TPEMs BpallaTCIbHBIMHU CTCIICHAMU

€e, %% Ce 9% ¢¢ 9% < 2 ¢ 2 ¢¢

cB0oOO b1 IMeeT monst: “x™, “y”, “z”, “rx”, “ry”, “rz”.

Bce nosns BhllenepevyrcaeHHbIX KIaccoB ABIA0TCS o0bekTamu kinacca DOF. [Ipumepst
UCIIOJIB30BAHUA JTUX KJIACCOB MOXHO HAaWTH B TECTOBBIX 3aJaHUAX U3 IAIKH
DINAMA /test/PPL.

Yacto Tpebyercst, YTOObI MOJIsI 0OBEKTOB Y3JI0B YKa3bIBAJM HA OJHY U Ty XK€ CTEICHb
cBOOO/IbI, €CIIM OHAa BXOJUT B HECKOJIBKO YJIOB pa3iu4Horo tuna. Hanpumep, nepemenienue
TOYKH MO OcH X MOXKET OJHOBPEMEHHO BXOAWUTH B y3ibl Thma: Point (mone”x”), XYZ

99,27

(monex”), XY (mone”x”), Point2d (mone”x’) u DOF1 (mone”x”). IlpuBeném mpumep. Ilycth

[}

Bol coznanu gBa y3ma — XYZ u XY, u xotute, 4roObl mojis “y” y HHUX yKa3blBaJu Ha
¢u3uUecku OHY U Ty e cTeneHb cBO0O0bl. {1 3TOro Ha/10 HaMuCaTh:

xyz = XYZ ()

xy = XY ()

xXyz.y.Copy (xy, "y")

Wnu, 410 TO K€ caMoe:

xyz = XYZ ()

xy = XY ()

xy.y.Copy (xyz, "y")



[pyrue nmpumepsl ncnosib3oBanus Metona “Copy” Tak *e€ MOXHO HallTM B Karajore
DINAMA /test/PPL.

3adacTyro B NpOrpaMMy HaJI0 BKIIOYATh OIMMCAHUE Y3JI0OB, KHHEMAaTHYECKHe JHOO0
JIpyTHE TOTEHIMAIBHBIE XapaKTEPUCTUKH  KOTOPBIX mpuHUMaroTcs 3a 0 (moreHiuman,
TeMIeparypa, JaBjieHue U T.1.). Hampumep, B MeXaHUKE - 3TO 3aKpeIJICHHbIC Y3IIbl, B
THEBMATHUKE - Y3JIbI, COSIMHEHHBIC ¢ aTMochepoii u T.1. B nmanpHelmem Takue y3ibl OyaeM

Ha3bIBaTh 0A308bIMU.
Crpykrypa onucanusi 0a30BbIX y3/10B (hparMeHra:
Base ([yzen; [y3ens],..y3em, 1]1])
y3er, Howmep y3ma ¢pparmenra, onuceiBaeMoro kak 0a30BBIi.

Kax Buano, pyHkius “Base” nMeeT mapamMeTpoM CIHCOK y3710B. ba3oBbie y3/16I MOKHO

1 HC YKa3bIBaTb, CCJIM B HUX HCT H€O6XOZ[I/IMOCTI/I.

IHpumep .

pnt = Point ()
xyz = XYZ ()
dof = DOF ()

Base ([dof, pnt.x, pnt.ry, xyz.z])

CuHTaKCHC ONIUCAHUS GHEUWIHUX Y3108 CXEMbl (T.€. Y3JIOB CXEMBbI, KOTOpBIE CIIy>KaT
JUI. BKJIIOYEHHUSI OMHUCHIBAEMON CXEMBI B CXEMBI 0o0Jiee BBICOKOTO YPOBHS) OIpeaesieTcs
TOYHO TaK K€, TOJIbKO Mpu nmomoinu ¢pyHkiuu “External”. Hanmpumep:

pnt = Point2d()

xy = XY()

dof = DOF ()

External ([dof, pnt.r, xy.x])



4.2.

pasIUYHBIX CIeUHaJIbHBIX KiaccoB u3 Oubnuoreku I[Ipanuca.
KOMIUIEKCA 3aKpeIUIEH OIpenenéHHbId BMJI CIHCKAa MapamMeTpoB. B ciydae mnepemauun

IapamMeTpa HCIPaBUJIIbHOTO THUIIA 6yI[CT BLI6pOIJ_IeHO HCKIIIOYCHHUC C ITOACHCHUAMU O TOM, YTO

OnucaHune mopeneun 3NeMeHToB

Onucanue MOJIE/ICH IIEMEHTOB, BKIIFOUAEMbBIX B CXEMY, HMEET CIICAYIOUIHIA BU/
uoenmugpuxamop = ums ([yzen,;, yzen; ... ,yzen, |, [cnucox])
uoenmughuxamop Nnentudukarop Moaenu saeMeHTa.

UM MM Mozmenu »diaeMeHTa W3 4YHcCIa MOI[CJICﬁ,

BKJIFOYEHHBIX B OMOJIMOTEKH KOMILIEKCA.

y3er, OOBEKT OAHOTO M3 KJIACCOB Y3JIOB U3 OMOIMOTEKU
IIpaguca.
CRUCOK Criucok mapaMeTpoB MOEIH JIEMEHTA.

B chomcke mapaMeTpoB MOJAETH 3JEMEHTa, KPOME YHCeNl, MOTYT OBITh OOBEKTHI

3a ommOKa ObLIa JoImyIeHa. BOT CIIMCOK 3THX CIIeMAIbHBIX KJIACCOB:

* Diagram. Knacc, onuceiBaroniuii TabanuHyo 3aBUCUMOCTb. HUIIManusupyercs

NepBOM  TOYKOM 3aBUCHUMOCTH (ABYMsI 4HClIaMHu), J0OaBJIEHHE TOYEK

OCYIIECTBIISIETCS C MOMOIIBI0 MeToaa “Add”.

* pXY. Knacc, 3amamomuii KoopauHaTel 2-MepHOM ToukHu. MHunumanmsupyercs

ABYMs HUCJIaMU.

* Begin2d. Kimacc, 3amaromuii HadaabHbIE KOOPJIWHATHI 2-MEPHOW TOYKH C

BpalllCHUCM. I/IHI/II_[I/IaJ'II/ISI/IpyeTCH TpEeMs YUCIIaMHU.

* pXYZ. Knacc, 3agaromuii KoopauHaThl 3-MepHOM Toukd. MHUUMAIU3upyeTcs

TpEM:A YUCIIaMU.

e TrapeziumData. Knacc, 3agaromuidi mapameTpsl TpanenuuaaIbHOIO UMITYJIbCa.

Nuunmanu3upyercs MecTbio YUCIaMH.

e InertiaMoment. Knacc, 3amatoniuii MOMEHTHI MHEPLUUU BOKPYT TPEX TIIaBHBIX

oceil. Mannmanu3upyercs TpeMsl 4ucaaMu.

* SimpleMaterial. Kmacc, 3agatomuii cBoiicTBO MaTepuania. MHUIMaIU3UpyeTcs

TpeMs YUCIIAMH.

3a KaXoou MOMENBI0



e ContactForceModel. Knacc, ONpeACIAIOIINI CWJIEI KOHTAKTHOT'O
B3aUMOJICHCTBUSA. VHUIIMATU3UPYETCS CIHUCKOM 4YHCEN, MEPBOE M3 KOTOPBIX

3a1a€T TUII CUJIbI, 4 OCTAJIBHBIC - ITApaMCTPhI CUJIBI.

HpI/IMepBI HCIIOJIb30BAHHA BCCX OTHUX CHCHUAIIBHBIX KJIACCOB MOXHO YBUICTHL B

TeCcTOBLIX 3amannsax u3 nanku DINAMA\test\PPL.
Ipumep.

pntO = pXYy (0, 0)

pntA = pXY (0.5, -0.5)
M =1

J =1

nd 2d 1 = Point2d()
nd 2d 2 Point2d ()
nd 2d 3 = Point2d()

mayatnl BALKA ([nd 24 1, nd 2d 2], [pntO, pntA, 1, 0.5,
l1E-6, 1lE-4, 2E11])

mass = MD ([nd 2d 3], [M, J])

Ectp emi€ anbrepHaTUBHBINA BApUAHT OIMCAHUSA MOJECIIEH JIIEMEHTOB.
uoenmugpuxamop = AddModel (“umsa”,[ysen;,y3en; ..., y3zen, |, [cnucox])

Kak Bumurte, oH OTIMYAETCs TOJBKO TEM, YTO HYXHO mucaTh koMaHay “AddModel” u
UMs MOJIENI MHCaTh B KOBBIYKAX. 3/1€Ch €CTh OJUH HIOAHC, UMS MOJIENIM B JJAHHOM CITydae
JIOJDKHO MUCAThCS BMECTE C UMEHEM MOJYJIsl, B KOTOPBIM BKIIFOUEHA 3Ta MOJIENb, YEPE3 TOUKY.
B ocransHOM BC€ TO k€ camoe. B 0CHOBHOM 3TOT METO/ MpeIHa3HAUEH JIJIs TUTaruH MOJIENeH,
JUUISL KOTOPBIX HE 3a7105keHO Ki1accoB B PPL. Onucanue U3 npeapiayero npuMepa BoITISACIO
OBl TaK:
mayatnl = AddModel (“mechanics.BALKA”, [nd 2d 1, nd 2d 2],
[pntO, pnta, 1, 0.5, 1E-6, 1E-4,
2E1171)
mass = AddModel (“mechanics.MD”, [nd 2d 3], [M, J])



4.3. OnucaHne BbIXOAHbIX NepeMeHHbIX

Ornucanue BHIXOAHON MEepeMEeHHONW (OMHCAaHKE BbI30Ba COOTBETCTBYIOIIEH MPOrpaMMBI

pacucTa BBIXOJHOM HCpCMCHHOﬁ) nMECT CJ'ICIIYIOIJ_II/Iﬁ BU:

uoenmugpuxamop = ums ([nepemennas; [ ,nepemennas; | ... ,nepemennas, | | |, [cnucox]

)

uoenmugpuxamop NnentudukaTop BEIXOIHONH TMEPEMEHHOM.

umsa HMs nporpamMmsl pacyeTa BBIXOJHBIX IT€PEMEHHBIX
U3 YMca MporpamM, BKIIFOUEHHBIX B OMOJIMOTEKH

KOMIIJICKCA.

nepemeHHasl; VYkazatenp Ha j-10 BHYTPEHHIOIO  IIEPEMEHHYIO,
neperaBaeMylo B MPOrpaMMy pacyeTa BbIXOJHBIX
nepeMeHHbIX. KonuecTBo U Mopsiiok yka3arenei B
OMMCAaHUU BBI30BA JOJDKHBI COOTBETCTBOBATH HX
KOJIMYECTBY u MOPSAJKY  CJIEIOBaHUS B
JOKYMEHTAIMU JJI1 IPOrpaMMbl pacdeTa BBIXOIHBIX
nepeMeHHbIX. CHHTaKCHC OMHMCAHUS yKa3aTensl Ha

BHYTPEHHIOIO [IEPEMEHHYIO OIPE/IEIIEH HUXKE.

CRUCOK Crnucox  mapamMeTpoB  NIporpaMMbl  pacyera
BBIXOHBIX MePEMEHHBIX. KonuuectBo u
MOCJIe1I0BATENIbHOCTh napameTposB JTOJIKHBI
MOJTHOCTBIO COOTBETCTBOBATh KOJHMYECTBY u
MOPSIAKY CJI€0BAHMS TTAPAMETPOB, ONPEICICHHBIX B
JOKYMEHTAIUU JJIsl IPOrpaMMbl  pacueTa BbIXOJHBIX

IIEPEMEHHBIX.
JlomycTUMBIMU yKa3aTeJIsIMU HAa BHYTPCHHUE IIEPEMEHHBIE SBIISIOTCS:

y3er, Y3en onuceiBaemoro ¢parmeHta, MoTeHIHAIbHBIE
XapaKTepUCTUKU KOTOpOro  IepenarmTcsi B
IporpamMmmy pacueTa BBIXOJHBIX IE€PEMEHHBIX
(ocHOBHas MOTEHLMANbHAS IEpEMEHHAsl U JIBE €€
MPOU3BOJIHBIX O BpeMeHn). [lox moTeHIuanbHbIMU

XapaKTepUCTUKAMU y3Jla MOJpa3yMeBaeTcs :

B MCXAaHHUKE MNEpEMCIICHUC y3JIa y3eji; U €ro IMPOU3BOAHLIC

110 BpEMEHH;



B TUAPABIMUKEC, MTHCBMATUKC MHTCIpaJl MO BPEMCHH OT OABJICHHUA, HABJICHUC U
€TI0 IIPpOU3BOAHAA IO BPEMCHU IJIA Y34, ;

B TEPMOJIMHAMUKE MHTErpaj OT TEMIIEPATYpPbI, TEMIIEPATYpaA U €€

IIPOM3BOJHAS 110 BPEMEHU I V314, |

B 0011EM cityyae 3HauY€HUE NEPEMEHHOU (B TepMUHAX KOTOPOI
UIIETCS peuieHue CHUCTEMBI
nuddepeHIanTbHBIX ypaBHEHUH),
XapakTepU3yrolen COCTOSIHME y3/1a, U

3HAYCHHUA €€ IMPOU3BOAHBIX 10 BPEMCHHU.

yzen; .V () [lepBass mpou3BoAHAsT 1O BPEMEHH OCHOBHOM
MMOTEHLIUATBHON MEPEMEHHOMN V314,
(COOTBETCTBEHHO CKOPOCTb, JlaBJICHUE,

TeMreparypa, MOTEHIUAN).

y3en;. A () Bropass nmnpousBomHas 10 BpEMEHUM OCHOBHOMU
NOTEHIMAJIbHON NEpeMEeHHON y31a; (yCKOpeHHe,
MPOU3BOJHAS OT JaBJEHUS, MPOU3BOAHAS OT

TEMIICPATYPhI, IPOU3BOJHAA OT HOTCHHI/IaJIa).

Mooenv.1 (6emswy,; ) Vkazarenb Ha HOMOKO08Y10 nepemenHyo,
neperaBaeMylo B MPOTPaMMy pacdera BbIXOJHBIX
NepeMeHHbIX. J{s  ayeMeHTa ¢ uACHTU(PUKATOPOM
Mooenvb xapakTepu3yeT COCTOSIHUE Gemeu; ITOTO
anementa. HeoOxoaumo 3aMeTuTh, YTO HyMepalus
BETBEH SBISETCS  JIOKATBHOW JUIS DJIEMCHTA,
MO3TOMY 3HAYCHHE emaeyb; HE JIOJDKHO MPEBbIIIAThH
KOJMYECTBA y3JI0B JTOr0 »djeMeHTa. Tak, s
JIBYXY3JIOBOTO JIEMEHTA 8emaeb; MOXKET MPUHUMATh
3HayeHus | wim 2. Ilox moTOKOBOM MepeMeHHOU

noapasyMEBaCTCA:

B MEXaHHKE cuna (MOMEHT), ¢ KOTOPBIMH ~ CHUCTEMa
JNIEUCTBYET Ha »jeMeHT. s omnpenesneHus
NMpU3HaKa yKa3aTeias Ha MEXaHUYECKYIO
MOTOKOBYIO TEPEMEHHYIO MPEANOYTUTEIHHO
UCTIOJIb30BaTh MEPBYI0 WM BTOPYIO (Gopmy

3anucu ykasarens (¢ npusHakamu | win F);



B THAPABIIMKE, MTHEBMATUKE pPACXOJ  WIM DKBUBAJICHTHAs €My  BEJIUYHHA,
HalpaBJI€HHAsl OT CHUCTEMbI K anemeHTy. Jlns
onpeseNieHUs] MpU3HAKa yKaszaTelas Ha  TakKylo
IIOTOKOBYIO MEPEMEHHYIO  MPEANOYTUTEIHHO
MCIIOJIb30BATh MEPBYIO WU TPEThIO POpMY 3amucu

ykazarens (¢ npusHakoM [ wim Q);

B TEPMOJUHAMUKE TEIJIOBOM IMOTOK, HANpaBIEHHBIH OT CHCTEMBI
K aneMmeHty. Kak u B mpenpiaynieM ciiydae,
IpeANnoYTUTENbHA MepBas WK TpeThs hopMma

3amucH (¢ nmpuzHakoMm | umu Q);

B 00IIeM ctyuae 3HAYEHHUE MEPEMEHHOU ( OTHOCHUTENBHO
KOTOPOM cpOopMyITUPOBAH 3aKOH COXPAHEHUS -
3-it 3akoH Hprorona, 3akon Kupxroda mms
TOKOB U T.J.), XapakTepusylollee MOTOK 3TOH
BEJIMYMHBI  OT CUCTEMBI K DJIEMEHTY.
[IpennoururensHa  mepBas ¢opma 3amucu

MMOTOKOBOM MEpEeMEHHON (¢ mpu3HaKoM I).

Mooenv.W(N) VYka3zarens Ha N-10 KOMIIOHEHTY padouezo 6eKmopa
IUIsL DJIEMEHTa ¢ UACHTUUKATOpoM Moolens,
3HaYeHUE KOTOpOil TpedyeTcs nepeaarsb B

nporpamMmy pacucTa BbIXOJHBIX TECPCMCHHBIX.

Mooenv.S(N) VYka3zarens Ha N-10 KOMIIOHEHTY 8eKmopa
cocmoanuaA U DIIEMEHTa ¢ UICHTU(PUKATOPOM
Mooenw, 3HaueHHe KOTOPOM TpedyeTcs nepenaTh B

MpOrpamMMy pacyeTa BBIXOJHBIX MEPEMEHHBIX.

I[OCTYHHBIG KOMIIOHCHTbI pa60qer0 BCKTOpa Ka)KILOI\/JI MOZCIIN 3JICMCHTA MPUBOIAATCA B

€€ OIIMCaHHuH.

IIpumep. Omnucanue BBI30BOB NPOTrpamMM pacdeTa BBIXOAHBIX MEPEMEHHBIX MOXKET

BBITJIAACTD CJICAYIOIIUM 06pa30M .

rsA=ROUT ([kuzov.I(1l),kuzov.I(2),kuzov.I(3)],[1.5])
vsk=X ([xyzll.z],[0.5])
NXX=X ([kard.W(46) ], [35.345])

B MMPUBCACHHOM IMPUMEPC MPEAIIOIaracTcs, 4YTO0 paHee ObLIH OIPCACIICHBI 3JICMCHTHI C

UIECHTU(DUKATOPAMU:



kuzov, kard

a TaK ke y3eJ ¢ UACHTU(PUKATOPOM :

xyzll



5.

U3OBPAXEHUE OB BEKTA

Ommcanue OTACIIBHOI'O 3JICMCHTA BLIIIAAUT CIICAYOIUM 06p330M .

~udenmughuxkamop = uoenmuguxamop(ums, [cnucok;], [~cnucok))

~ uoenmughuxamop

UMA

uoenmuguxamop

CNUCOK

~CNUCOK

Wnentudukatop nzodpaxxeHue.

WnentudukaTtop Monenn sneMeHTa, TrpapuuecKuii
o0Opa3 kotopoi 3amaércs. Ecnmu npu ommcanuun
Kakoro-iubo rpaduyeckoro odpasa HIACHTH(PUKATOP
MOJIEJIM HE YKa3bIBaeTcsl (yKa3bIBa€TCS YTO-THOO
Kpome MoJienH, Hanpumep, “None”), cauraercs, 4To
rpadpuueckuii  06pa3 HENoJBWXEH (CBA3aH C
HETIOBUKHOMN cucreMoil  koopauHat). Ecmu
3JIEMEHT UMeeT rpauiecKuil 00pa3 Mo yMOITYaHHUIO,
TO U300paKEeHHE JTOTO dJIEMEHTa CTPOUTCS
aBTOMATUYECKU C HCIOJb30BAaHUEM TIpaduuecKkoro
o0Opa3a, MNPHUHATOrO s  3TOrO DJIEMEHTa [0

yMOTYaHHIo (“CTaHIapTHBIN rpaduueckuit oopas).

Nmst rpaduyeckoro obpasa, eciu st H300pakeHUS
00beKTa UCTIONB3YETCS HE CTaHJapTHBIN
rpadudeckuid obOpa3 wiu rpaduyueckuii  oOpas

I10JIB30BATECIIA.

Crucox napaMeTpoB HECTaHIapTHOTO
rpaguIecKoro obpasa. Konugectso "
MOCIIeIOBATELHOCTD napamMeTpoB JTOJIKHBI
MOJTHOCTBIO  COOTBETCTBOBATh  KOJIUYECTBY u
MOopAAKY CJICAOBaHUA IMApaMCTPOB, ONPCACICHHBIX
B JOKYMEHTAIlMU MO0 TMpOrpaMMe  pealH3aiuu

HEeCTaHIapTHOTrO Tpaduyeckoro odpasa.

Crucox mnapaMeTpoB MPOrpaMMbl  pealu3aluu
n3o0pakeHus snmeMerTa. OH COIAEPKHUT TOJIBKO TPH
QJICMCHTA, KOTOPBIC AOJIKHBI CJICAOBATH B MOPAIAKE
«yeem, mamepuan, npo3pauHocmuvy. Hampumep,
«[“YELLOW’, ‘plactic’, 1.0]». DTto mapameTpsl 1Mo
ymon4anuto. OHu OyAyT TPUHATHI, €CIH BBl

OCTaBUTE CITUCOK ITYCTBIM.



Onucanue I/1306pa)K€HI/I$I 00BEKTa MOXKET BBIIVIAACTH KaK B MPUBCACHHBIX HUKC

puMepax.
IIpumep

A2 =pXYZ(0.5, 0.5, 0)

C2m =pXYZ(0.5,0.5, 1)

D2m =pXYZ(1.5, 0.5, 0)

LSK3D(T2,[ A2, C2m, D2m, 0.2 ], [])

KN3EFV (CN,[ 33, 5, 5], ["'YELLOW?’, ‘plactic’, 1.0] )



6. OINWCAHUE 3AOAHUA

6.1. BbinonHeHue pacyeTta

Onucanue KaXJI0ro U3 BbI30BOB IPOTPAMMbl HHTEIPUPOBAHUSL XAPAKTEPHU3YETCS
COOTBETCTBYIOIIUM PACCUYUTHIBAEMBIM HHTEPBAJIOM BpPEMEHH, NapaMeTpaMH TOYHOCTH H
peXuMaMu OToOpaxeHus: HHpopmammuu 1O Xoay pacdera. J[ias Kaxaol mporpaMMbl
WHTETPUPOBAHUS MOXKET OBITh 3a/laH CIUCOK OTNEPATHBHO OTOOpa)kaeMbIX B XOJE pacyeTa
BBIXOJIHBIX TIEPEMEHHBIX U3 ONpeleNeHHbIX paHee. CuuTaercs, 4To Kaxaas Mocieayrolas
porpaMma WHTErPUPOBAHUS MPOAOJIKAET pACUET ¢ TOTO MOMEHTa BPEMEHH, HA KOTOPOM OH
OB MpepBaH MPEeAbLAYIICH MporpaMMoil WHTerpupoBanus. B komiuiekce PPL umeercs
BO3MOKHOCTh HMHTEPAKTHBHO YINPABIATH 3aBEPIICHUEM NIPOrpaMMbl MHTErpupoBaHus. B
CIydae WHTEPAKTUBHOIO MpPEPhIBaHMS  COIVIAIIEHWE O TMPOJODKEHHH  pacyeTa

nocjIcAyromumMun nporpaMmMamMu HHTETPpUPOBAHUSA OCTACTCA B CUJIC.

COXpaHeHI/IC TEKYIICTO COCTOAHUA pacuc€Tta MTPOHUCXOIUT C BPEMCHHBIM 1Iarom,

3a1aBA€MbIM IIOJIL30BATCIICM U, ABTOMATUYCCKU, IO OKOHYaHWU UHTCTPUPOBAHUS.

B HacTosmee BpeMs B COCTaB KOMIUIEKCA BXOZAT IPOTrpaMMbl HHTETPUPOBAHMS
cucteMbl audQepeHnranbHbIX ypaBHeHui II-ro mopsinka HesiBHBIM Metonom llltepmepa u
metonom Heromapka. Omnwucanue BBI30BA IIPOrpaMMbl HWHTETPUPOBAHUSA  BBITJIAJUT

CJICAYIOIIUM 00pa3oM :

~uoenmughuxamop= ~ums (CHUCOK, UMsL; = YUCIO [, UMs; = Yuciol,...ums, = yucno 1)

~ uoeHmughuxamop Nnentudukarop mporpaMMbl HHTETPUPOBAHUS.

~UMA Nmsa nporpammsl unterpupoBanus (“SHTERM”,
“NEWMARK?”).

ums; Nmsi j-ro KIIOYEBOrO  mapamerpa M3 CIUCKa

KJIIFOYCBLIX MIAPaMCTPOB, ONPCACIICHHLIX B IACIIOPTC

IIPOTrpaMMBbl HHTETPUPOBAHUS.

YUCa0 JleicTBUTEIIPHOE YHCJIO, 3aJalolllee 3HAUYCHHE

KJIIFOYCBOT'O IMapaMeTpa .

CHUCOK Cnucok MHTEPBAJIOB, OTIepaTUBHO
oroOpaxkatomuxcst npu pacuére. MHTepBan — 310
kiacc “Range”, HMHMLIMATU3UPYEMBI BBIXOJHOM
MIEPEMEHHON M JBYMs UYHWCJIAMHM, MUHUMAJIbHBIM H

MaKCUMAaJIbHBIM 3HAYCHUSAMU.



IIpumeuyanue. 3HaueHUs KIIOYEBBIX MApaMETPOB, HE BCTPEYAIOIIMXCS B OMHMCAHUU
BbI30Ba MPOrPaMMbl MHTEIPUPOBAHMS, NPUHUMAIOTCSA 110 YMOJYAHUIO PaBHBIMU 3HAYCHUSM

3TUX MapaMeTPOB, YKA3aHHBIM B ITACTIOPTE IPOrPAMMBI HHTETPUPOBAHMSL.
IIpumep. Omnucanus nporpaMmbl MHTETPUPOBAHUS MOTYT  BBIIVISIETH CIETYIOIIUM

o0pazom :

Nm=NEWMARK ( [Range (ZzA1,-11,1)1,
outvar=1l,end=15, scale=1)

rx = Range (x,-2,2)
ry Range(y1_212)
rz = Range(z,-1,1)
SHTERM ([rx,ry,rz],outvar=1l,end = 4 ,smax = 1lE-2 ,drlti =
0.0001 ,dabsi = 0.001,drltu = 0.0001,dabsu =
0.001,drltx = 0.0001 , dabsx = 0.001)



6.2. OTobGpaxeHue pe3ynbTaTtoB

Ornucanue BbI30Ba MPOrpaMMbl OTOOPaKE€HUS BBITISAUT CIEIYIOIIMM 00pa3oM:

DISP (cnucok, ums; = uucno [, ums, = wucio [,...ums, = uucno | )

ums; Nmsa j-ro KioueBOro  mapaMmerpa U3 CIHCKa
KJIIIOYEBBIX  TapaMeTpoB,  OMNPEICICHHBIX B

AOKYMCHTAHU I10 TpOoTrpaMmMme OTO6pa)KeHI/IH.

YUCIo JlencTBUTEIbHOE YHCIIO0, 3aJaI0I[e€ HOBOE 3HAUCHHUE

KJIIFOYCBOT'O IMapaMeTpa.

CNUCOK Cnoucoxk wuHTepBanoB. HWHTEpBam — 3TO Kjacc
“Range”, MHULMAIIA3UPYEMBII BBIXOJTHOMN
MEPEeMEHHON M JBYMS YUCJIAMH, MUHUMAIbHBIM U

MaKCHUMaJIbHBIM 3HAUYCHHUAMU.

IIpumep. Onucanus BbI30BOB IIPOrpaMM OTOOPa)K€HUsI MOTYT BBITJIAZETh CIEAYIOIIUM

obpazoM:

DISP ([Range (FIZG,-90,90),
Range (DZ,-1e10,1el0
Range (DR, -1e10,1el0

Range (FZ,-1e10,1el0

Range (FR,-1e10, 1e10

start=0.0)

14
14

14

)
)
)
)r 1y



7. WCNOJIb3AOBAHUE KOMAHObI import

NHorma ObiBaeT HEOOXOAWMBIM 3aJaBaTh 4YacTh JAaHHBIX B Jpyrom daine wu3-3a
0OJBIIOTO KOJMMYECTBa MapameTpoB. s 3TOro yao0HO TOJB30BaThCS KOMAHJION MUTOHA
“import”. MexaHu3M HCTOJIB30BaHMUSA XOPOIIO TOKa3aH B TECTOBBIX 3amaHusx “‘kn3ef.py” u
“kn3ff.py” u3 xaramora DINAMA /test/PPL.

IIpumep.

[Toxaxxem nBa oTpbIBKa U3 (paiinoB. IlepBelii U3 BermoMmoratenbHoro (aiina, BTopol u3
TJIaBHOTO.

include 1 = [280, 496,
pXYzZ (0.9375, 0, 0),
pXYZ (1, 0, 0),

from kn3ef 1 import *
FORM2 = [A2, B2f, C2f, D2f, include 1, include 2]



8. MPUMEPbI MPOrPAMM HA A3bIKE PPL

8.1. Mporpamma, conepkailas onmcaHne o6bLeKTa U
onucaHue 3aaHus Ha pac4yeT U oToGpaxeHue
pe3ynbTaToB

MaremaTtnueckass MOJE€Ib CTEPKHEBOIO MasATHMKAa C  YIOPYrod OHNOpOH |
COCpPEAOTOUYEHHBIMH Ha KOHIIaX MasTHUKA TOUEYHBIMU WHEPLUOHHBIMU AIeMeHTaMu. C 0Chlo
MasiTHUKAa 4epe3 pPeLyKTop COCIIMHACTCS JIBUraTelIb C JIMHEHHOW MEXaHHYECKOU

XapaKTEPUCTUKOM.

# lomkiwouaeMm OubamoTeky Ilpamuca
from include import *

# JIOBUMM MCKJIIOUYEHNS

try:
# OnuceiBaeM ys3eJ 2-MEPHOTO IIPOCTPAHCTEA
pl = Point2d()

# KOMIIOHEHTY X 2-MepHOTO y3Jjila ofo3HauaeM OTIEeJIbHO OJIg
# DaJIibHEeMero MCIOJIbL30BaHUS
p2 = pl.x

# OnuceiBaeMm cTeneHb CBOOOIH, koTopas OymeT 0asoBOM
pbase = DOF1 ()

# Bamaém 6asOBLIT y3ell
Base ([pbase])

# OnmuceiBaem momeJib MD C OOHUM y3JIOM M IOBYMsS apaMeTpaMu
body = MD ([pl], [1, 11])

# BapgaéMm TabIMUHYD BaBMCHMMOCTL CIELMAaJIbHEIM KJIaCCOM
# VHUMLMaIM3UpyeM MNepBOM TOUKOM BaBUCUMOCTH
d = Diagram (0, 0)

# IoBaBjyigeM TOUKY B SaBUCHUMOCTL

d.Add (2, 10)

# Omnmceeaem MomeJib STABLO ¢ mByMa y3JlaMM UM OBYMS
# napameTpamu

Go = STABLO ([p2, pbase], [leb6, d])

# OnuceiBaem BEIXOIOHYIO II€PEMEHHYI C MeCTb BHYTPEHHUMMNM



# mepeMeHHEMM ¥ ONHUM IapaMeTpOM
displ x = SUM ([p2, p2.V(), p2.A(), body.W(l), body.I(1l),
body.S(1)], [1])

# Bamaém napaMeTps M300paXeHUd
color = 'gold'

transp = 1.0

material = 'plastic'

LayerParams = color, material, transp

# BamaéMm HavaJibHEE KOOPAMHATH M300pPax)eHUS CeLMallbHbM
# xJaccoM
rb = pXY(O/ O)

# OnmceiBaeM mzobpaxeHus sjeMeHTa body ¢ Tpewmd
# napameTpamu
img = RECTD (body, [rb, 2, 4], LayerParams)

# OnmcelBaeM MHTepBasl nepeMeHHOM displ x
rng = Range (displ x, -10, 10)

# OmnmMceHBaeM METOI MHTEeTPUMPOBAHUSA
slv = SHTERM ([rng], end = 2.0, outvar = 3)

# OmnMCHBaeM IIeYaTb pes3yJIbTaTOoB
prn = DISP ([rng], frm = 1)

# KomaHma Ha TeHepauuio 3amaHmsa Ha PSL
Run ()

except af.LVPS TException,e:
# Ecnu npomsoumia ommbka, nevaraem eé
print e.GetError ()



Bort 4yTo nmomyuuTcs nocie resepanuu 3aganus Ha PSL u3 storo npumepa:
S DATA:

S FRAGMENT:
#BASE: 11
#STRUCTURE :
{BoT nmBe MoIesM, KOTOPBE MBI OIMCHBAJM }
Model 1 'MD(8,9,10;1,1)
Model 2 'STABLO(8,11;1e+06,0,0,2,10)
#EXTERNAL:
#OUTPUT:
{Bor IIPBII, KOTOPYK MBI OINMCEIBAJIM }

OutVariable 1
'SuM(8,8',8",W:Model 1(1),I:Model 1(1),S:Model 1(1);1)

#MAP
S SHOW:
{BoT mzobpaxeHue }
Image 1 'LAYER (Model 1 (RECTD;O0,0,2,4); 1,7,0,0, 0,0,0,
0,0,0,14)

S RUN:

{OnmcaHMe mMeTOna MHTEIPUMPOBAaHMA }
Solver 1 'SHTERM(END=2,0UTVAR=3;OutVariable 1 = (-10,10))

$ PRINT:

{OnmucaHme =BamaHMsa Ha IIedyaTh}
Print 1 'DISP( FROM=1;OutVariable 1 = (-10,10))

$ END



9. TECTOBbIE 3A0AHUA HA A3bIKE PPL

[Tocne ycranoBku [Ipanuca B kataiore DINAMA/test/PPL BbI cMOXeTe HAaliTH TECTOBBIC
3ananus Ha PPL. OHu yxe ynoMuHanuch B 3TOM JOKYMEHTE BhllIe. B 3TOM pasnesne Mbl nagum
KpPaTKOE OIIMCAaHUE KaKIOMY U3 TEX 3aJaHUM.

BAL.PY

3amaHue MOJENUPYET JABWKEHHE YETHIPEX OalloK, OMHMCHIBAEMBIX PAa3HBIMH MOICIISIMH.
Crout 00patuTh BHUMaHUe, 4YTO QPyHKIUS “Base” BhI3bIBAETCS HECKOJIBKO pa3 B Pa3HbIX MECTaX.
Oto nmpeumymiectBo s3pika PPL mo cpaBHenuto ¢ PSL (Tam 6a30Bbie y351bI MOTYT OOBSIBIATHCS
TOJILKO B OJIHOM MecTe). Tak ke cienyer 3aMeTHThb, 4TO M300pa)KeHHe SBHO OMHCAHO TOJILKO
JUIs OJHOW OajKu, B TO BpeMs Kak PHUCYIOTCS Bce ueThipe. Takoe BO3MOXKHO Onarojapsi HOBBIM
Bo3MokHOCTSIM PPL, on dopmupyer Bce Bo3MOkHBIE Tpaduueckue oOpa3bl MO YMOTYAHHIO
ABTOMAaTHYECKHU.

BELT.PY

3agaHue MOJIENUPYET IBUKEHHE HHUTH. AKTHBHO HCIIOJIB3YETCsl CIEIHUaIbHBIA Ki1acce
“Diagram” npu nepenade napaMmeTpoB. Tak e MpHu OMMCaHUN METOJIa HHTETPUPOBAHUS MIEPBBIM
napaMeTpoM nepenaércs MyCToM CHUCOK MHTepBanoB. OOpaTuTe BHUMAHUE, YTO CIIMCOK MOYKET
OBITh U IMyCTBIM, HO OH JIOJKEH OBbITh, U 0053aTE€IHHO MEPBBIM.

KARDANI.PY
3agaHue MoJenupyeT ABMKeHue kapaaHa. CTOUT oOpaTUTh BHUMaHUE HA MCIOJIb30BaHHE
metoaa “Copy” s 0003HaYCHHS SKBUBAJICHTHBIX CTENIEHEN CBOOOIbI B PAa3HBIX y3Jax.

KN3EF.PY

3amanre MOJCIHUPYET coyaapeHus chepsl ¢ TIockocThio. OOpaTuTe 0c000€ BHUMAaHHE Ha
UCIIOJIb30BaHUE KOMaHbI “import” i nepeaadu 00JIbIIOro KOJIM4ecTBa MapaMeTpoB B MOJIEIb.
A Tax ’Ke Ha UCIoJib30BaHue crenuanbHoro kinacca ContactForceModel.

KN3FF.PY
3amaHve MOAETHPYET coyJapeHHs AByX moBepxHocTeil. Ocoboe BHUMaHHE CIEayeT

00paTuTh Ha CIOCOO CUMTHIBAHMS JAHHBIX U3 JIOMOJHUTEIbHBIX (DAiIOB MPU MOMOITH (PYHKITUN
CCG 2
etXYZ”.

PSV3KT.PY

CnoxHoe 3alaHue C OOJIBIIMM KOJHMYECTBOM IapaMeTpoB, y3j0B U monened. OueHb
AKTUBHO WCIONB3YIOTCA CHenuanbHble Kimacckl u  meron “Copy” s o0o3HadeHUs
SKBUBAJICHTHBIX cTeneHei cB00o b1, Tak xe mpu omucanuu [TPBIT ncnions3yercs meron “I” s
0003HaYCHHSI TTOTOKOBBLIX MepeMeHHBIX. Oco00oe BHHUMaHUE CIEAyeT OOpaTUTh Ha TO, YTO TpHU
onucanuu uzoopaxkenus “OPORAD” nepBeiM mapamerpom nepenaércs “None”, 4TO 0O3HAYaeT,
910 00pa3 He CBs3aH C MOJENBIO, T.e. HEmojABIWXKeH. Kpome TOro, BO BCEX ONMUCAHUAX
M300paKCHUI TIOCIEHUM TapaMeTpoM TMepenaéTcsi MyCTOM CMHCOK (CIMHMCOK TapaMeTpoB
n300paxenus ). B Takux ciydasx HCIONB3YIOTCS MapaMeTphbl H300paKEHHUS IO YMOTYAHHUIO.

ROT3 2.PY
3amanne mokasbiBaeT padory monenun ROT3. ComepXUT MHOTO ONMHMCAHWH pPa3IMYHBIX

I1PBII.

SWING.PY
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3aiaHue ¢ XOpoIlel HarJasAHON KapTUHKOM.

TATABN3.PY
3ananue mnokasbiBaeT pabotry moaenu STRGN. Ilpu onmcanum I1PBII ucnonbsyercs
metoa “W” miist 0003Ha4eHHs1 KOMIIOHEHT pabovyero BEKTopa.

TCYL M.PY
3ananue nokaseiBaet padboty mozenn CYLDR.

TROT6.PY
3ananue nokas3eiBaeT paboty moxenu ROTI.
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10. PPL vs. PSL

B sTom pazaene nokaseiBaercs, uto PPL 1o ypoBHIO nHTepdeiica u THOKOCTH Ha TOPSIIOK
Bbime, yem PSL. Msl mokaxkemM 3TO HAa  [pUMeEpe  TECTOBOIO  3aJaHUs
DINAMA /test/PPL/condit.py. To, uto PPL ocHoBan Ha [IuToHe, 1aéT OrpOMHBIEC MPEUMYIIIECTBA
no cpaBHeHUIo ¢ PSL. B monHo# Mepe 310 BuaHO B 3amanuu condit.py. Bkpartiie onuriem ero.

3aianue MOJIENUPYyeT IBUKEHHE CUCTEMBI U3 TPY30B COeTMHEHHBIX MpykuHaMu. Kazanoch
OBI, HIYETO CJII0KHOT0, OJTHAKO €CTh HEKOTOpPhIe 0COOEHHOCTH. [IpyKHHBI HE COBCEM OOBIUHBIC, a
C XapaKTepUCTUKOW ycuiue oT Aedopmanmu 3aaaHHoi Tabmuuno. OOpaTuTe BHUMaHHE Ha TO,
Kak 3agaéres Tabiuna. OHa 3a1aéTcsl B LIUKJIE:

prug tabl = Diagram (0, 0)

for i in range (1,11):
prug tabl.Add (i * 0.1, i * 1 * 0.01)
prug tabl.Add (-1 * 0.1, -i * i * 0.01)

Kak Buawrte, 3ama€rcss He JIMHEWHAs, a KBaJpaTWYHAas 3aBHCHUMOCTh. TakuM o0pa3om,
MOJKHO JIETKO 3aJ1aBaTh JIFOObIE TaOMWYHBIC 3aBUCUMOCTH, MPUYEM C JHO00M TOYHOCTHIO, O€3
ocoObIx ycunuid. B nukie moxkHo cnenath 10 Touek, a moxuo 1000, mporpaMma He CTaHOBHUTCS
cnoxxnee u Oompie. Yero He ckaxems o PSL. Tak e oOpaTute BHUMaHHE, YTO TOYKH MOTYT
N00aBIATHCS HE B IMOPSAKE BO3pAcCTaHUS apryMEHTa, a B MPOM3BOJIBHOM — COPTHUPOBKA MX
IIPOUCXOIUT aBTOMATHUECKH.

Emé onna BakHass 0COOEHHOCTH MPOrPaMMbI B TOM, YTO )K€ TOTIOJIOTHSI MOAETUPYEMOi
CHUCTEMBI MOXKET MEHSTHCS IIPH CMEHE OJHOTO cuMBoJia. B mporpamme ects duiar “FLAG”. [1pu
3HaYeHUH 4 OIMHUCHIBACTCSI CHCTEMa M3 YETHIPEX TPY30B, MpPH JIOOOM IPyroM — U3 TpEX. ITO
BO3MOXHO Onaronaps oneparopy Ilutona “if”:

for i in range (3):
pnt.append (XYZ())

if FLAG == 4:
pnt.append (XYZ())

Hpocneﬂme BHUMATCJIBHO, KaK 3TO ACJIaCTCA HCCKOJIBKO pa3 B IIporpaMme.

Takum 00pa3oM, OTKPBIBAIOTCS OOJIBIINE BO3MOXHOCTH B ONHCAaHMM CHUCTEM Ojaronaps
tomy, uto PPL ocHoBaH Ha si3bike nporpamMupoBanust Python.
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