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1. BeedeHue

IIpenponeccop PRADIS Qucs npenHasHaueH s CO3JaHUSI CXEM Ha OCHOBE MOJeNei
PRADIS. Tlpenporneccop ob6namaer 60raTbIMH BO3MOXKHOCTSIMH JIJISi PEAAKTUPOBAHUS CXEM U
pabotaeT HampsiMyto ¢ cucteMHbIM Katanorom PRADIS. Ilo co3ganHo# cxeme mpemporeccop

reHepupyeT ¢aiin 3aganus Ha si3eike PPL, koTopblie 3aTeM 3amyckaeTcst Ha pacyer.
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2. OnucaHue cxeMHO20 pedakmopa

2.1.Moaynum

HET NpeaynpesxAsHii | 0:0

Jns ynoOCcTBa M BCE DJIEMEHThl CUCTEMHOIO KaTajora paclpeleNsioTcs MO MOJIYJIsM.
Bceerna ectp 6a30Bblii Moaynb base. OcranbHble MOJYJIM MOTYT 3aBUCEThb OT BEPCHUU WIH
CO3/1aBaThCsl CaMHMM IIOJb30BaTeleM. BakHO, 4TO MOXET OBITh TOJBKO OAHMH YPOBEHb
BJIO’KEHHOCTHU MOJlyJIel. B MOJTyJie MOKHO BBIJEJIUTH TAKUE DJIEMEHTBI:

-  Monemn

- TIPBII

- III'O

- OOBEKTHI

- V3mI

- Ilapamerpsl

B npemnporieccope nmonb3oBatens onepupyet moaensimu, [IPBII, TTI'O u o6bexTamu.
Mopynu B criucke MOAYJIEH OMUCHIBAIOTCS B TOM K€ MOPSIIKE, B KAKOM OHHM ONUCAHBI B

CHCTCMHOM KaTtaJiore.

Hoz[p06Hee I/IH(I)OpMa]_II/IIO nmo MoAayJjadM MOKHO IIOJIYYHUTb M3 OIMUMCAHUA CHCTCMHOI'O

KaTajora.



2.2.NoHATHe y3na B npenpoueccope

Baxxnoe otnuume ot crapeix Bepcuii PRADIS — B ompenenenun ys3na. B HOBO# Bepcun
PRADIS HeoOxommmo pa3nuyaTh TOHSATHE y3€1 M CTENEeHb CBOOOIBL. ¥Y3el — 3T0 Habop
cTerneHeil cBoOo/1bl, a HE 0JIHA CTENEHb CBOOOIBI.

[To ymomyanuto B Bepcuu 4.4 B MoyJie base ecThb ClieyIolIne THIIbI y3JI0B:

- DOFI — oxna creneHb cBOOOABI (COOTBETCTBYET CTAPOMY MOHATHIO y3I1a);
- Point — mpocTpaHCTBEHHBI y3€1 C MOCTyHaTelbHbIM U BpallaTeIbHbIM JBHKeHUEM (3

MOCTYTIAaTeNIbHBIE U 3 BpalllaTeJIbHbIE CTETIEHU CBOOObI);

- Point2d — miockuii y3en ¢ moOCTynaTeNbHBIM W BpalaTeNbHBIM JBUXKEHHEM (2

MOCTYTIaTeNIbHbIE CTETIEHN cBOOOABI U | BpamaTensHast);

- XY — miIockuii y3ei ¢ 2-s NOCTynaTeIbHbIMH CTETICHIMU;
- XYZ — npocTtpaHCTBEHHBIHN y3€il ¢ 3-Ms OCTyNaTEIbHBIMU CTENECHAMMU.

CoOTBETCTBEHHO, BBIXOJ MOJIEIM MOKET HECTU B ce0e HECKOJIbKO CTeNeHeW CBOOOBI.
HeponycTtumo coeMHATH HANpsMYI0 MeXIy co00il pa3HOTHUIIHBIC Y3JIbl — B JIyUIIEM CiIydae
npernpoiieccop BbIBeAeT omMOKy npu reHepauuu PPL. B xynmewm cinyuae, ommbka BooOiie He
OoOHapyXuTCsl M OyAeT HeNmpaBWIbHO MOCYMTaHA 3ajaya. J[MarHocTuka OMMOKU JaHHOTO THIIA
MOKET IMPOUCXOUTH Ha BCEX TANax FeHEPALH 3aJaHusl.

Ecnu HeoOX0MMO BBLAETHUTH KaKylO-TO OJHY CTENeHb CBOOOIbI WM HAOOp cTeneHel u3
CJIO)KHOTO y37a, TO MCHOJB3YIOTCS, TaK HA3bIBAEMBbIE, PACLIENUTENN WM CIUIMTTEphl. boiee
JIETAIBHO CMOTpHUTE TaBy CIUIUTTEPBI.

Jljig myd1iero BU3yalbHOTO BOCHIPUSITHS TUIIA y371a HEOOXOAMMO MPH CO3/1aHUHU JIEMEHTOB
MapKHUpOBAaTh LBETOM BBIBOIbI 3JIEMEHTOB COITIACHO CIEAYIOIIEMY CTaHIAPTY:

- DOF1 - temuo-cunuit #000080

- Point - 3enenbiit #00FFO00

- Point2d — cunnit #0000FF

- XY - ceetno-cuHuii  #0080FF

- XYZ - cBerno-3enenslii #00FF80

[Tonp3oBaTens MOXKET AaTh KaKOMY-JTHOO Y311y COOCTBEHHOE MMS M HMCIIOJIb30BaTh €ro B
JanpHenneM B nepeMeHHbIX. [lo ymomyanuio nMeHa HaspiBaroTes Tak: netN, rae N- mernoe
YUCJIO.

2.3.1mn

Jlroboe wmMs B mpernporieccope (JIEMEHTOB, CXeMbl W T.I.) HE JOJDKHO COJEPKaTh
KUPWLTUIBl U CIEIHATbHBIX CHMBOJIOB (IIPOOEINBI, 3amsThie, TUPE U T.A.) U HE HAUYMHATHCS C
UQpbl. DTO OrpaHUYEHHUE CBS3aHO C TEM, YTO MO JAHHOMY UMEHH T€HEPHPYETCs TIepeMEHHAs
Ha s3b1ke Python.

2.4.Cxema

Cxema nim ¢pparmMenT. BaxkHo KOppeKkTHO 3a7aTh uMs (aiin cxemsl. Boob1e cxema, kak u
ar000i1 ee ayIeMeHT, sBiseTCs OOBEKTOM B 33JaHUU, KOTOPOE T€HEpPUpYeTCs I pacueTa.
[TosTOMY MMS CXEMBI JOJDKHO YJOBIETBOPSTH OOIIMM MPaBUIAM.

2.5.9nemeHTHbI

Cxema COCTOHT M3 DJIIEMEHTOB COCTMHEHHBIX MEXKIY CO0O0M y3maMu. DIEMEHT MOXKET ObITh
KaK HEMOCPEICTBEHHO Kakoi-mb6o monensto, [IPBIIL, IO, wim BcmoMoraTeTbHBIM.

JIns 31eMEHTOB B 3aBMCHUMOCTH OT THUIIA 33JAal0TCs pas3iIiMuHble cBolicTBa. Ho moutm s
BCEX DJIEMEHTOB TPeOyeTCsl BBECTH MM dyieMeHTa. Mms anemMenTa reHepupyeTcsi aBTOMaTHIECKU
U3 Tuma sneMeHTa. Ho monbp3oBaTenh MOXKET HW3MEHHTHh €ro, Ba)XHO COONIOIATh MpaBHiia
MMEHOBaHHSI.



2.6.CneuyunanbHble 3N1eMeHTbI

CneunaanHe QJICMCHTBI HE BXOJAT B CHCTEMHBII KaTaJior, a MNpC€aHa3sHA4YCHBI JId
CO31aHUs CXEMbI, OIPECACIICHUS €€ CBOﬁCTB, BCIIOMOT'aTCIBbHBIX (byHKI_II/Iﬁ

2.7.Ground (3emns)

OnemeHT «ba3ay unmn «3eMirs» MMpeaAHa3HA4YCH JIA ONPCACIICHUA 0a30BBIX Y3JI0B CXCMEIL.

2.8.Data (daHHbIe)

Hpez[HasHaqu AJid 3aaHus IEPEMCHHBIX CXCMBI U UX 3HAYCHUI. YIIOGHO HUCIIOJB30BaTh,
Korga Jjisd pa3HBIX JJIEMCHTOB CXEMbI 3a4acTCd OAWMH W TOT XKE IMapaMeTp € OJAWHAKOBBIM
3HAaYCHUCM HJIM KOT'Ja HCO6XOIII/IMO 3almucaTb (byHKI_II/IOHaJ'IBHy'IO 3aBUCHMOCTD I1apaMETPOB.

HEHWE CEOWCTE KOMNOHEHTa n E

OnucaHne DaHHbx

g _ ¥ NOKa3kIEATE Ha Cxeme

b [MEHMEHHTE | OTMEHHTE

Tpebyetcst BBecTH TekcT Ha si3bike Python (PPL), B koTopoMm ompenensitoTcs TpeOyemble
MepeMEHHbIE U WX 3aBUCHMOCTh. A B dJIEMEHTaxX B IapaMeTpbhl BMECTO 3HAYCHUN BBOMISATCS
Ha3BaHUsI TEPEMEHHBIX.

BBenennsiil TeKCT 3aTeM OyIeT MOJCTaBIAThCs B 3aganue Ha PPL cpa3y mocne onmcanwms
MOJICXEM HJTU OIIEPaTOPOB iMport, HO TAPAHTUPOBAHHO TIEPE]] OMMCAHUEM CXEMBI.

MosxeT OBITh HECKOJIBKO 3yieMeHTOB Data. Torma oHM pacmosiaraloTcsi B TEKCTE
MPOrPaMMBI B TTOPSIIKE TOOABICHUS HX B CXEMY.

2.9.NMoacxema

DOneMeHT ao0aBisieT B cxeMy (¢parMeHT u3 apyroro (aitna. HeoOxomumo BBecTH UMS
daitna ¢parmenta. [locne 3amanus Qaiina aBTOMATUYECKH 3arpy3uTcsl PUCYHOK JaHHOM
MIOJICXEMBI C BHEIITHIMH y3JIaMH.



M3MeHEeHWe CBOWCTE KOMMOHEHTa ﬂ E

CeodcTBa [0 |

Noacxema
s |SUB’I ¥ NokaszblBaTE HA CreMe

~ CBOHCTEA

= |3HaueHMe NoKa3LIBATE |OI'IM File
File HeT i MMA CXEMHOTO chaina Qucs

3ameHHTE I‘Ipocmoml

[T NokazelBaTh HA Cxeme

nl | N ,ﬂoGaBMTbl YIANTE |

Ok [MpHrEHHTE | OTMEHWTE |

C momoripio komaHa «Boiitu B moacxemy» U « BEIUTI» MOKHO BXOAHTH B MOJICXEMY.

HpI/I TeHepaluun TCKCTA 3alaHrA IMOoACXEMaA 6YJICT TCHCPUPOBATHCA NIPAMO B TCKCT 3aJlaHUA
OCHOBHOM CXEMBI, TIEpe]] OTUCAHUEM OCHOBHOM CXEMBI.

[TogpoGHee o cozmanuu moacxeM cMOTpuTe riaaBy Co3iaHue MOACXEM.

2.10.MopT noacxembl
DJIEeMEHT OIpeesieT BHEIIHNE Y3JIbl TeKylled cxemsl. [loakimodaercs K y3iy, KOTOPBIN
JIOJKEH OBITh BHEILIHUM.

2.11.PSL Include dann (PSLInclude)

DneMeHT T03BOJISIET BCTaBUTH omeparop Include anms nobGaBnenus kakoro-nubo daiina B
PSL 3ananue. B mapamerpax sneMeHTa HE0OXOUMO yKa3aTh (paiis, KOTOPHIH BCTaBISETCS U TUIT
BCTaBKU. THI BCTaBKU yKasbIBaeT, B kakoe Mecto PSL 3amanus tpebyercs 100aBUTH orepaTop

Include.

CEOHCTEE

Ectaeka PSL dalina
ma: |PSL|nc|ude‘I M NokasbIEaTE Ha Cxeme

~CBOACTES

mA |3Haqume |I'IOK613bIE Type
File her THN BCTEBKMW (B HaKOe MECTO BCTAENATE)

Type psl_data  Her [psl_data, psl_fragment]
- | psl_data M

3R EHITE I'Ipocmoml

[T NoKaskIBaTE HA CHeME

« | N P el =1y | YA |

Ok | [MoUEEHKTE | OTMEHUTE |

Tun psl_data nmoGaBur daitn B Hauano O1oka $DATA, kak mpaBuiio, MCIOIb3YETCS IS
noOaBneHus onucaHusi nmapamerpoB. Tun psl fragment nmobGaBut ¢aiin mepex Hayanom Oioka
$FRAGMENT, a3t0 cimyxwur ajst qob6aBiaeHus: GailiioB ¢ onucanueM ¢parmeHtoB Ha PSL. Dto
MO3BOJIUT UCTIOJNIb30BaTh B cxeme 3neMeHT PSLSubScheme (PSL ¢parmenT).



2.12.PSL ¢parmeHT (PSLSubScheme)

OneMeHT 100aBisgeT B cxeMy (parMeHT, onucaHHblid B ctopoHHeM PSL ¢aiine. Cam PSL
daiin momkeH ObITh J00aBieH ¢ momolkto 3eMenta PSLInclude.

Heo6xoaumo onpeaenuts uMs pparMeHTa, Yuciao y3JI0B U 33/1aTh HapaMeTphl.

Tax xak PSL ¢aitn He aHamm3mpyeTcsi, TO €ro YHCJIO Y3JIOB M WX THUI HEU3BECTEH.
Heo0xoauMo omnpenenuTs 4ucio y3/0B, IpUYeM Heo0A3aTeNIbHO, YTOOBI 3TO OBUIM OT/EIbHbIE
cterieHu cBo0o bl mojicxembl, T.e. DOF1. Tun y31a onpezaensiercs B 1aibHEHIIEM TUIIOM y3Jia y
3JIEMEHTa, KOTOPBIM MOAKIIOYaeTCs K JaHHOMY Y31y (parmenta. [Tostomy Bce y3mbl hparmeHra
JOJKHBI OBITh MOAKIIOYEHBI K DJIEMEHTaM C SIBHBIM ONUCaHHEeM Tuma y3ioB. MuHaue Oyner
omnOka npu Tpanciusauun PPL ¢aiina, a ona Tspkeno uneHTuGUIupyeTcs.

M3MeHeHve IZBIJEETB KOMMOHeHTAa
CeOACTEBE | M0 |
FSL doparmedt
Aras; |PSI_Sub1 M NoKa3blBaTe HA Creme
~CBOHCTEA
s |3HaueHLr1e NoKa3kIEETE
MName aa [Par_1]
Nodeshumber 0 HeT |
Far_1 HET
lA3n1eHuTE ﬂpOCMOTpl
[T NoKa3keBATE Ha CXeme
‘| | +| Hobaewnts | YOANKTE |
Ok [MpHrEHHTE | OTRMEHHTE |

st ¢pparMeHTa MOXKHO ONpEAeTuTh mapaMmeTphl. s mapameTpa omnpenensercs UMs U
3HaueHune. Jlyisi 9TOro HEoOXOoAMMO BBIOpAaTh MepeMeHHyro Par 1. mpu 3TOM mMOSBUTCS
BO3MOXHOCTH I[OGaBI/ITB HUJINW U3MCHUTHL MNApaMCTp, BBCASA HUMA, 3HAYCHHUC W HaXaB KHOIIKY
Ho6aButh, mubo [Ipumenuts. [lapameTpbl MOKHO yIamsiTh C TOMOIIBIO KHOIIKHA Y IaTUTh.

OcranbHbIe IEMEHTHI B MPENPOLECCOPE TEHEPUPYIOTCS HEMOCPEACTBEHHO U3 CHCTEMHOTO
Karajora v B JaJbHEUIIEM CO3/IaloTcs B (haiiie 3a1aHusl.

2.13.Mopenu

Mogenu pacopeneneHsl MO0 MOAYJsM. ba3oBble MoJenu BKIIOYEHBI B MOAYJb base.
OcTanbHble MOJETU PACHPENEAIOTCS MO MOIYJSAM HCXOJs U3 MHTEPECOB IOJIb30BATENs WIN
pa3paboTurKa MoJeNeH.

Mogenu B cnucKke HIYT B TOM JK€ MOpSAAKE, KaK U B ONUCAHUM MOAYJS B CHCTEMHOM
KaTaJyiore (T.e. B OpsiiKe J0OaBJICHUS B CHCTEMHBIH KaTaJor).

Jns Mozenu MOKHO onpenenuTh ums, cpoiictBa u [11°0.



WM3MEHEHWE CEORCTE KOMNOHEHTA KB

CeodcTEa | MMO |

SNEMEHT AeMNUPOEaHHS

bras: |MU1 ¥ nokazkIEaTk Ha CxemMe

~CBOACTEA

s |3HaquLr1e |I'IOK83bIEiaTb |MU
MU 10 heT KoshdrUMeHT OeMNpMpOBaHNA

m
HSMeHHTbl I‘Ipocmoml

7 NokazkIBaTts Ha cxeme

A | | AobasuTs | Y IENNTS |

Ok | [TpHMEHNTE | OTMEHHTE |

B cBoiicTBax ais Kakoro-imbo mnapaMerpa 3ajaercs ero 3HaueHue. [Ipu 3ToM 3HaueHHe
MOJKeT ObITh BbhIpaskeHHeM Ha si3bike Python. B pganbheiinem sta ctpoka 6e3 u3MeHeHuil Oyner
BcTaBlieHa B 3aj1aHue PPL. Takum 06pa3oM, MOKHO 3aJiaBaTh CIIMCKH JJIS CIIOKHBIX ITapaMeTpoB
(HarmpuMmep, KOOPAMHATHI TOYEK), MOKHO 33aJ]aBaTh IepeMeHHbIe U3 O1o0ka Data, MO>KHO 3a71aBaTh
(YHKIMOHAJIBHYIO 3aBUCUMOCTH OT NapaMeTpoB 3eMeHTa Data.

CaoiicTBo 3amaercst no Haxkatuto Enter mnu xHomku Ilpumenuts (mnmm OK). B cmyuae
Haxxatua Enter kypcop mepexoaut Ha CIeAyIOIUH napaMeTp WM 3aKpbIBaeT AMAJIOT, €CIU BCE
napaMeTpbl BBEJICHBI.

Jlnist mapameTpa MOKHO BKITFOUHTD (hi1ar 0TOOpa)KeHHUsl JAHHOTO MapaMeTpa B CXEMe.

Ha 3aknaaxe IIT'O 3agarotes [II'O u ee mapameTpsl 1uist OTOOpa)KE€HUSI TaHHOTO 3JI€MEHTa
cxemsl. [Togpobuee 06 aTom auanore B onucanuu [11°0.

2.14.NPBN

[1IPBII sBnsieTcst CIOKHBIM OOBEKTOM, IOCKOJIbKY B HEM COBMEINAIOTCS Pa3JInYHbIC
cpoiictea. He Bce cBoiictea [IPBII PRADIS wMoryr 3amaBaThbcs B JaHHOM BepcUU
IIPENpoLEeccopa.

WM3MEHEHWE CEOWCTE KOMNOHEHTa ﬂ

CeoWctea | MNPElN |

[Nporpamma pacdeTa CMaclTabpoBaHHOMD 2HAYEHWS CHOROCTH Y2Na.

lAmSA; |V‘l| W NoKaskIEETL Ha CxemMe
~CBOACTEA
MR |3HaueHme NoKa3LIBATE |Or|tr1ca scale
scale 1.0 HeT hWacwt IMECL”TEG
1.0

HSMBHHTbl I'Ipoc:MOTpl

T NoKa3kIEATE HA CXeMe

Al i B ,ﬂoGaBHTbl YIENS |

O | [TprmMeHnTE | OTMEHWTE |

[Tapametps! [IPBII Ha 3axnanke CBoiicTBa 3a/1at0TCs aHAJIOTMYHO ITapaMeTpaM MOJIENH.

Bxomgaeivu nepemenabivu it [IPBIT MoryT OBITE y311B1 (TOUHEE MTEpeMenIeHUsI, CKOPOCTH
U YCKOPEHHUsl CTerneHed CcBOOOIbI), 3HAUEHHUS CHIJI, pabOYMX TEpPEeMEHHBIX M TEePEMEHHBIX
COCTOSTHUSI MOJIEJIEH.

Kakum o0Opa3om oTimyaercsi, Kakasi BXOJHas IepeMeHHast MOJIKII0YEeHa K Y37y, a Kakasi K
npyromy tumy nepemeHHor? Ilo ymomyanuio, Bce BXxonHble nepemeHHblie [IPBII sBisitorcs



y3namu. U, cootBeTcTBeHHO, BBIBOABI [IPBII moakmoyuatoTes kK KakuM-1ubo y3nam cxembl. Ho

st Kaxkaou BxoaHou nepemenHoi [IPBII Ha 3aknmanke [TPBIT moxHO 3a/1aTh Hy>)KHOE 3Ha4Y€HHE.

[Tpu 5TOM, ecinu 3HaUEHUE 334a€TCs, TO UMEHHO OHO OYJIET UCIIOJIb30BAThCS BMECTO Y37a.
Ceofictea | MPBM

[Nporpakta pacdeTa cMaclTabkMpoBaHHOro 3HaYeHWA CKOPOCTH Yyana.
—3HauveHKra

e | 3HaYeHKe |OnmcaHme variable
ariable Mponseons [pou3BONbHAEA CTENeHb CBOBOILI.

4] | ol NoGaEuS Y ENNTE

O | [MEHMEHHTE OTMEHWTE

IIpyueM BeIpakeHHME i1 NEPEMEHHOM [OJDKHO COOTBETCTBOBATH BBIPAXKCHHUIO IS
nepemennoii [IPBII B PPL. T.e. MoryT OBITH CleIyOIINE 3HAUYCHHS

netl — ums y3na. T.e. B [IPBII 6yzaer nepenaBarbes y3en,

netl.X(), netl.V(), netl.A() - B I[IPBII nmepenatorcst mepemeiieHne, CKOPOCTh WU
YCKOpPEHUE y3J1a COOTBETCTBEHHO;

Modell.I(1) — mepemaercst Tok ¢ 1-ro BerBoga mojaenu Modell;

Modell.W(5) — nepenaetcs 5-s1 pabouast nepemenHast mojenu Modell;

Model1.S(10) — mepemaercst 10-s1 mepeMeHHas! COCTOSTHHSI.

Heo6xonumMo OBITH OCTOPOXKHBIMM B Cllyyae CJIOXHBIX y3710B (Ooinee 1-if crenmeHu
cBoOosbl). [Ipu mepemaue OHM pa3BOPAYMBAIOTCS B CIIMCOK, T.€. HAOOp CTEMEHEH CBOOOIBI.
Takum oOpa3oM, Hampumep, y3en Tuma Point — 3T0 6 BXOAHBIX HEPEMEHHBIX. DTO Ba)XKHO
YUUTBIBaTh, IIOCKOJIBKY 3TO HE OTCIIEKMBAETCS HA YPOBHE IPENPOIIECCOPa, U J1aXKe Ha ypOBHE
PPL. CooOmienue 06 ommbke OyAeT BbIBEACHO TOJbKO TpaHcasaTopoM PSL, a Ha 3TOM ypoBHe
OyIleT JOBOJILHO CJIOXKHO pa3o0paThCs B OIIMOKE.

215.1ro

III'O B PRADIS moryT, kak npuHaanexarb MOAEIAM, Tak U ObITh He3aBUcUMbIMU. 1170,

NpuHagjc)Kamumue MoACIAM, HA3HAYAOTCA B JUAJIOTC JIA MOJICIEH. PaCCMOTpI/IM HE3aBUCHUMBIC
I1I'O.



M3MEHEHWE CBEOWCTE KOMNOHEHTa
Ceodctea | MFO |
[padmyeckrd 0bpaz annUNcoraa p-TOR CTEMNEHK.
SIS |EL3DP1 M NoKAazEIBATE HA CHEME
~CBOACTEA
WA BHauen=| POIMA
DOINtA 000 HadyankHkele KoopAWHATEl NoNKca
poINtB 0.0.0 gﬁﬁﬁimﬂ ;;na, CBAZAHHOMD ©
poIntC 1,00 A
pointD 110 [l0.00
half-axes 1,11 l/13M9HHTb| I'Ipoc:MOTpl
degree 2
1 [T NoKazkIEaTE Ha Crere
number_of_layers 5
O _,l—l NobaEnTs | AT |
O | [EHREHHTE | OTMEHHTE |

Ha nanenu cBoiictBa 3anatorcs napamerpsl [1I'O, Tak e kak u A1 0ObIYHBIX MOJIETIEH.

Baxno, uro napamerps! ans I1I'O, npuBszaHHBIX K MoJenH, 3agatorcs Ha nanenu [11'0O B
auajgore Mojaeiein!

[Tanens IIT'O no3Bomsier BeIOpats Tun I[1I'O (Moxyns u IIT'O), 3anats napametpst [1I'O u
3a1aTh napameTtpsl cios. s nezaBucumbix I1I'O Tun yxe onpezeneH, a mapaMeTpbl 3a/1a10TCs
Ha MaHeJIu CBOWCTBA.

Paccmotpum mapameTpsl cios. OTO LBET, MaTepuad U MpOo3payHOCTb. MoxeT ObITh 14
1BeToB, cornacHo PRADIS, 8 BunoB matepuanos u npo3paunocts oT 0 1o 1. Takue napamerpsl,
KaK yroJl 3peHusi, He 3aa10Tcs.

HM3MEHEHME CEOACTE KOMMOHEHTa BE
CeoAcTBA | Mo
Mro: [Images ~] |EL3DP -
[Mpaduyeckid 0bpas snNUncoMaa p-TOH CTEMEHM.
~CBOACTEA
Mia [ 2] pointA
DOINtA 0 HauankHele KOopAWHATE! NoNKCa
poINtS 0 Sﬁﬁﬁigﬂﬂ ;Zﬂa' CBAZAHHOro C
pointc ] 2
pointt 1] IU
half-axes 0 LgeT: | j
degree 0 MaTepran: I Plaster v|
number_of layers 0o -
‘ v [ MpozpadHocTe: |
Ok | [prrEeHHTE | OTMEHHTE |

2.16.001beKThbI

B PPL Obut BBeneH HOBBIN THN 3jeMeHTa — 00BEKThl. OOBEKT — 3TO JMOO oreparop
(SHTERM, DISP u T.1.), 1160 OOBEKT HECYIIMI BCIIOMOTATENbHYIO (DYHKIHIO, HAMpHUMep,
Kakoe-n0o nmpeodpazoanue. B PPL on mpencrapisieTcs B BUE 2JIEMEHTA Kilacca 00bEKTa.

B nmpenporieccope 00bEKT SIBISIETCS SJIEMEHTOM CO CBOMCTBAMH, UMETh Y3JIbI M TAPaMETPHI.
Sakimagka CBoiicTBa aHAJIOTMYHA TaKOM ke 3akianke i1 Moxaeined. Ha Hel 3amarorcs
napameTpsl 00bEKTA.
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M3MEHEHWE CEOWCTE KOMNOHEHTA Kl E3

CeolicTea

FazeeTnuTent yana Point B X, Y, 7, Rx, By, Rz

|1hS: |Point2DOF51 ¥ NoKazkIBaTE HA CHeMEe

~CEOACTEA

e |3Haqume |I'IOKE]3I:-IE

AZREHWTE I'Ipocmoml

[T NokaskIBaTE Ha CHeme

4 | | AeBEENTE | YIEiniG |

O | [NpHMEHHTE | OTMEHHTE

K y31am o6bexkTa MOTyT nmoakiIo4aTbes Jaroo0bie apyrue oobekThl. B PPL B 00BexT Oyaer
HepeaaBaThCs CIUCOK Y3JI0B Il 00paboTKH.

[Ipu renepauuu PPL renepupyercss uMnopt Moayisi o0ObeKTa U MPHU CO3/1aHUU OOBEKTa B
HEro NEePeatoTCs CIIMCOK y3JI0B U IIapaMeTPOB.

CymectByIoT crneuuaigbHble Buabl 00bekTOB. OHHM ¢uxcupoBansl u 310: SHTERM,
NEWMARK u DISP.

2.17.SHTERM nu NEWMARK

Ot 00BeKThl omnuchiBatOT omeparopel paszaena SRUN B PSL. CooTBETCTBEHHO, OHH
oTpakaroT cBoiicTBa omepatopa RUNS$. A mMmeHHO, Ha 3akimagke BbIBoj 3amaercss CIHCOK
BBIXOJIHBIX IEPEMEHHBIX C HWHTEpBajamMu, a Ha 3aknaake CBoilcTBa 3a/lal0TCsl HapameTpbl
OInepaTopoB.

Ha 3aknanke BpiBox mpeacTaBiieH CIMCOK BBIXOAHBIX MepeMeHHbIX. HOBbIE nepeMeHHbIe
MOXHO J00aBHTh W3 BBIMANAIONIETO CMHCKA. [IprueM BhIMAaOMUid CHUCOK (OPMHPYETCS
aBromarudecku ucxons u3 Hamuuus [IPBII B cxeme B mannbiii momeHT. Ilocne BwiOOpa
BBIXOJTHOM MEPEMEHHON B CIHCKE, MOKHO 3aJaTh €€ MHTEPBaJI U J0OABUTh B CIIMCOK KOMAaHION
Jo6GaBuTh. YOamuTh MEPEMEHHYIO U3 CIHCKAa MOXXHO C TIIOMOIIBI0 KHOMKHU Y IallUTh,
MPEIBAPUTEIIBHO BBIJICIINB HYKHYIO IEPEMEHHYIO.

Ha nanenum CBOHCTB 3a1al0TCsi MapaMeTpbl ONEPATOpPOB, TAKHME KAaK KOHEYHOE BpPEMs
WHTETPUPOBAHMS, HACTPONKH pEeIIaTEeIsl.

2.18.DISP

DT10T O00BEKT ompenenser cBoiictBa oneparopa DISP pasmema S$PRINT. [luanor
aHasnoruyel auaiory oneparopoB SHTERM u NEWMARK.

BaxHo, 4To B ciy4ae eciM HU OJHAa BBIXOJHAs NEpeMeHHas He OyAeT 3aJaHa Ha MaHeJH
BriBona, To Tpancastop PSL BeinacT ommnoky.

2.19.CnnuTTepbl UM paclenuTenmn

Pacmenurenu sBisitotcst o0bekTamu knacca splitters. OHu mpefHa3HAUEHBI AJIS BbIJCTCHUS
OT/ICTIbHBIX CTETEeHEW CBOOOBI B CIOXKHBIX y3nax. Ha ypoBHe PPL onm accouumpyror crenenu
cBOOO/IBI Y3JIOB JIPYT € APYI'OM TaK, 4ToObI B PSL 311 cTenenu cBo60abI OB OAMHAKOBBIMHU.

Celiuac Bce CIUIUTTEpPHI MIOMEIIEHBI B 0UH MoayJib splitters. Kitacerl crimurrepos Ha PPL
noMeleHsl B nakete pradis.splitters.
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[Tonp3oBaTenb MOKET pa3paboTaTh CBOU CILTUTTEPHI TPH HEOOXOAUMOCTH.

Ecnu nonb3oBarens coeAMHSIET HEKOPPEKTHO Y3JIbl, TO MOKET OBITH HECKOJIBKO BApHAHTOB:

- omunOKa BOZHUKHET NPH MOMbITKE creHepupoBatb PPL daiin

- omuOKa BO3HUKHET npu 3amycke PSL ¢aiina Ha pacuer

- omunOKa He BO3HUKHET (HO pacyeT OyJeT HeBEPHbIM) B cilydae ImyTaHuibl y3no8 DOFI,
HaIlpuMep, MEXaHUYECKOT0 M THAPABIMYECKOTrO Y3IIa.

3. Paboma c nodcxemamu

Pabora ¢ moacxeMaMu BKIIFOYAET B ce0s HECKOJIBKO ATAIIOB:
- CO3JaHUE CXEMBI

- CO3JaHue CXEMHOro 0003HAYEHHUS MOJICXEMBI

- HA3HAYCHUC HapaMeTpOB IMOACXEMBI

- HCIHOJIb30BAaHHE MOACXEMBI B CXEME

3.1.Co3aaHue noacxeMmsbl.
HO,Z[CXGMa CO31a€TCAd TaK XE, KaK CXEMa, TOJIbKO C BHCHIHMMU Yy3JIaMH. ,HJ'ISI co3gaHus
BHCIIIHUX y3JIOB I/ICHOHI:SyIOTCSI HOpTBI IIOACXEM. I/IMI/I IIOJIB30BATCJIb 0603Ha‘-IaGT BHCIIIHUC

y3J1bI IO/ICXEMBI.
Jl1g mopTa onpenensoTcs: UM IopTa, HOMEP NOpTa B MOJCXEME.

WM3MEHEHWE CBEOACTE KOMNOHEHTA 7| x|

nro |

NOpT Nofcxerel

CBOACTEA

YN |P1 ¥ NokazkIBaTE HA CXeMe

~CBORACTEA

Mras |3Haue|-ur1e NoKa3LIBATE |O|'|Mc:e MNurm
o e Homer. HOMEp 1opTa B N0ACKems

Type  olt HeT THN NO

MameHMTbl I'Ipocmoml

V¥ NoKazLIBATE HA Creme

< | »l ,D,ofiaE:MTbl YIANWTE |

Ok | [MEHMMEHUTE | OTMEHHTE |

3.2.Co3aaHune cxeMHOro o6osHavyeHmsa noacxembl

Uro0Obl Ha cXeMe TOJICXeMa OTJIMYANIach OT JPYTHX MOJCXEeM, HE0OOXOIUMO CO31aTh JIJIs Hee
coOcTBeHHOEe OOo03HaueHue. [l 3TOro mepeiiieM B PEeXUM peJaKTUPOBAHUS H300pa’keHUs
(menro daiin/M3MeHUTh 0003HAYCHUE CXEMBI).

[Ipn 5TOM BO3HUKHET IOJI€ C MPOCTHIM YETHIPEXYTrOJIBLHUKOM M 0003HAa4YEHHs MOPTOB I10
YHCIy OMNpPENEICHHBIX BHEIHUX Yy370B. ClieBa BMECTO KOMIIOHEHTOB OyJeT BO3MOXKHOCTh
UCIIONB30BaTh TIpaduyeckue NpuMUTUBBL. Ha ocHOBe »THX rpaduyecKux NPUMUTHBOB
M0JIb30BaTEIh MOXKET PUCOBATH HYKHOE H300paKeHUE.

HekoTopsie pekoMeH1yemMble CTaHAaPThI:

- nBer JuHuN: TeMuo-cuauii #000080

- TOJIIMHA JIUHUH: 2

O06o3HaueHue 3aMuIIeTcs B TOT ke (paidi, 4To U mojacxema.

Baxno, 4To TEKCT 3TOro 0003HAYEHUS B JATbHEUIIIEM MOYKHO HCIIOJIb30BATh MIPHU CO3JaHUHN
MOJECIIEH.
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3.3.Ha3HauyeHue napameTpoB NnoAcxeMbl

VY nmopcxembl MOTYT OBITh MapaMeTpbl. [laHHbIE apaMeTpbl MOTYT OBITh MCHOJIB30BAHbI B
6inoke Data u B mapameTpax snemMeHTOB. Hampumep, B 3aBUCMMOCTH OT IapaMmeTpa CXEMbI B
6moke Data MOTyT pacCUMTHIBaTbCA EPEMEHHBIE [T SJIEMEHTOB MOACXEMBI.

Uro6bl 100aBUTH B MOJACXEMY IMapaMmeTpbl TpeOyeTcs MepedTH B pPEXUM CO3JaHus
0003HAUEHMsI CXeMbl M BBI3BaTh CBOMCTBA IMOJACXEMBbI (IBaKIbl Ha)kaB Ha Ha3BaHue Sub mim
yepe3 KOHTEKCTHOE MEHIO).

Mpedmicc: [SHE

~[NapameTpel

NnoKazkIBaTE |l/1MFI ||'|o YRGS EHHHD |C

«| N

M NoOKA3LIBATE Ha CXEME

N
3HAYEHME N0 YMONYEHKHD:

OnMcaHue:
,ﬂoﬁaBMTbl YaaniTe |
Ok | OTMEHUTE |

Jlns mapameTpa MOXKHO 33/aTh UM, 3HAYEHHE MO yMOJIYaHHIO, ONMCaHue U (ar moxasa
Ha cxeme. Mcnonb3ys kHonku Jlo6aBUTh/Y 1aduTh MOYKHO OIIEPUPOBATH MTapaMETPaMHU.

CoOOTBETCTBEHHO AAaHHBIE NTapaMETPbl BO3HUKHYT B JAJBHEHIIEM B CBOMCTBAX IMOJCXEMBI
IPU PEJAKTHPOBAHUU CXeMBI. Ml ©X MOXKHO OyAeT nepeHa3sHauYuTh B OCHOBHOM CXeMe.

B 65oke Data mapameTpsl MOXKHO HCIIOJIb30BaTh HEMOCPEICTBEHHO 1101 STUMU UMEHAMHU.

Hcnonn3oBanne MOACXEMBI B CXEMCE YIKC OITMCAHO BBIIIC.

4. MoodenupoeaHue

3amyCcTUTh Ha pacyeT CXeMy MOXKHO C MOMOUIbI0 KoMaHJsl MogenupoBats (MeHio
MonenupoBanue / MoaenupoBats). [Ipu 5TOM BBIOIHATCS CIEIYIOIINE 3a/1a4H:
- renepupyercs PPL 3amanue B daiin <ums cxembl™.sch.py (mpu 3ToM uMs ¢parMeHTa
CXEMBI 6yI[eT <UMA CXCMBI>);
- 3amyckaetcs Tpancaarop Python mis o6pabotku PPL daiina;
- B xoze oOpabotku renepupyercst PSL 3ananue B daiine <ums cxembr>.sch.psl;
- PSL 3apanue 3anmyckaeTcsi Ha pacyer.

Coobmenust 06 omubkax B koHcoab (s PPL daiina) m B daiin SYSPRINT.TXT mis
PSL. ITocmotpets coobuienust PSL moxHO ¢ momomisio komanzs! Ilokasars jor-daiin (Menro
MopenupoBaHue).

MosxHo renepupoBaTh PPL u PSL 3amanus 6e3 3amycka Ha pacyeT: C MOMOILBIO KOMaH]
nokaszath PPL ¢aiin u mokaszars PSL ¢aiin (meHto MoaenupoBaHue).

JUis aBTOMAaTUYECKOTO 3alycKa IIOC/Ie pacyeTa IMOCTIPOLIECCOpa MOYKHO B HACTPOMKax
nokymeHnTa (Mento ®aiin/HacTpoiiku TOKyMEeHTa) MOXKHO YCTaHOBHTH (iiar OTKPBITH MPOCMOTP
JAHHBIX T0CJIE MOJEIUPOBAHMS (110 YMOIUAHUIO BKIIOUEH). II0CKOIBKY IpH TECTOBBIX 3aIycKax
BO3MOXXHO OOJIbIIIOE KOJUYECTBO OIMIMOOK OTOT (uiar Jyylle OTKIoYaTh, a IMOCIEIHUE
pe3yJibTaThl pacueTa MOXKHO IIOCMOTPETh C IOMOLIbI0 KoMaHiwl Iloctmpoueccop (MeHIo
MopenupoBaHue).
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5. Cnpaeka

Komanna Conepxanue cpaBku (MeHto CripaBka) rmokassiBaeT cpaBky mo PRADIS Qucs.
Komanga Karanor mopnyneit (menro CrpaBka) OTKpBIBAET NOMOIIb 10 CHCTEMHOMY
KaTaJIOTy [0 MOJyJISIM 3JIEMEHTOB.

6. Bo3moxHbIe owubku npu pabome

PRADIS Qucs gaet mmpokrue BO3MOKHOCTH 1o co3aaHuto cxem juisi PRADIS. Ognako B
CIIEZICTBHE ATOrO B INpENpoIeccope JOBOJIBHO ciabas 3aliuTa OT OHIMOOK IOJb30BATEIS.
[Tocrapaemcs omnucaTh HanOoJiee BEpOATHbIE OMIMOKM HaYMHAIOIIETO MOJIb30BATENsl U CIIOCOOBI
UX JMAarHOCTHKH.

Ommbku MOTyT OBITH OOHAPY>KEHBI Ha CIIEIYIOIINX Talax pelIeHus 3a/1a4un:

- B npenpoueccope npu resepauun PPL 3amanus (mpoBepsieTcsi COOTBETCTBUE THIIOB
y3JI0B);

- ipu Tpaucisiuuu PPL ¢aiina (uatepnperatopom Python);

- ipu Tpancisiuu PSL daitna (uatepnperaropom PRADIS).

[Tpu oObHapy)eHUU OMMOKH MPENpOIEecCcop MOKaKET coodiieHrne 06 ommoKke ¢ yKazaHueM
HEKOPPEKTHBIX TapaMeTPOB.

K coxanenpto, B Tekymei Bepcun uHTEeprnperarop Python BbIBOIMT ommMOKY TOJBKO B
KOHCOJIb TpHU 3amycke 3agaHus. OmuoKy JIeTKO YBUAETb, €ClIM aBTOMAaTHYECKH 3aIllyCKaeTcs
noctipoueccop. Torna KOHCOIbHOE OKHO HE 3aKpbIBAETCS, MIOKA HE 3aKPOETCS MOCTIIPOLIECCOP.
JIn6o moxHo 3anmyctuth PPL ¢aiin 3amanus ¢ konconu: “python nmsdaiina.py”.

Ommbky PSL @aiina nerko yBuzaers 3arpy3uB SYSPRINT.TXT ¢aiin ¢ momormibto
koMaH bl [Tokasars jor-gdaiin.

3ameuyanue. B ciydae ecnm 3amaya yxe Oblia mocyuTaHa (T.e. CYIIECTBYIOT (haifiibl
pe3yNbTaTOB) M MPHU MOCIEAYIOIIEM pacdeTe Mpou3oluia omubKa, HO MOCTIpoleccop ObLI
ABTOMATHYECKH 3aIyIIeH, TO OyIyT MOKa3aHbl MPOLLIbIE PEe3yIbTaThl. By IbTe BHUMATEIbHEMH.

6.1 Owunbkn, obHapyxMBaemMbie NpenpoLeccopom

B Ttekymeil Bepcunm Ha ypoBHE IIpenpolieccopa OOHApPYKUBAIOTCS TOJBKO OLIMOKHU
HECOOTBETCTBUS TUIIOB y3JI0B.

XenarenbHO HCIONB30BAaTh B CXEME OJHM HACTPOMKU ceTKU. Ilpu HM3MEHEHUAX CeTKU
MOET BO3HUKHYTb CUTYyaIlusl, KOT/Ia COSMHEHUS HE TONaAatoT Ha Y3JIbl.

6.2 Owunbkn, obHapyxmMBaemblie TpaHcnATopom Python

Bce umena momkHBI OBITH Ha JIATUHHWIIE M HAYMHATHCA ¢ OykB. B cimywae ommOku PPL
MHTEPIIPETATOP BHIBEAET OIIMOKY O HENPAaBUIBLHOM UMEHH 00beKTa. Jlake UMs cXeMbl JOKHO
ObITh NaTuHUIEH. He 1ommKHO OBITH MpOOETOB B MMEHU, HUCIOJBb3YeT CUMBOJN « ». MIMeHa He
JOJDKHBI HAUMHATBCS C « », TaK KaK 3TO 3ape3epBUPOBAHHbIE HMMEHAa M MOIYT OBITh
[IepECEUCHHUS.

B napamMerpax 3J€MEHTOB MOXHO HMCHOJb30BaTh TOJIBKO IEPEMEHHBIE WJIM KOHCTAHTHI.
[Tpu >TOM TEpEeMEHHBIC HCIOJIB3YIOTCS Ui co3naHus Oioka $DATA, a KOHCTaHTBI MUIIYTCS
HEIOCPEACTBEHHO B ITapaMeTphl AeMeHTa. [103ToMy Hesb3s HCI0JIb30BaTh BHIPAYKEHUS, BEI30BBI
byHkms U T.4. B napamerpax. Mcnons3yiite ams aToro anemeHT Data.

B snemenTte Data BeipaskeHUs! TOJKHBI OBITH 3aMMCaHbl COTTIACHO MpaBmiIaM si3bika Python.
[Ipu 5TOM HayaNbHBIA OTCTYI HYJIEBOM.

Baxno. B s3pike Python oTcTymbl oYeHb Ba)KHBI, OHU OIPEICNAIOT OJIOKH (PYHKLUH.
Kpowme Toro, orctynsl aenatorcs 1ubo npodenamu, 1u60 Tabysiuel U X Helb3s CMEIINBaTh.
[Toxpobuee cMoTpuTe JOKyMeHTaIuio mo Python.

Ectp 351eMEHTBI, B KOTOPBIX HE OIHKCHIBAIOTCS THIIBI Y3JIOB. Y3JIbl TaKUX 3JIEMEHTOB
JOJDKHBI OBITh TOJKIIOYEHBI K JJIEMEHTaM C SIBHBIM OINMCAaHUEM THUIIOB Yy3i0B. lHaue
MHTEPIIPETaTOP BBLAACT OMIMOKY, YTO IEPEMEHHAs y3/1a He MHUIMAIN3UPOBaHA.
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I'enepupyemsbiii PPL daitn MoxxHO mocMOTpeTh ¢ momomibio komauabl [lokaszate PPL
daiin.

6.3 Owwnbkn, obHapyxmBaemble TpaHcnsaTopom PSL

B paccuutsiBaeMoil cxeme pomkeH mnpucyrcrsoBarh 3nemeHT DISP, SHTERM wim
NEWMARK c¢ ycTaHOBJICHHBIMH BBIXOJHBIMHU IepeMeHHbIMU. MHaue PSL TpancnsaTop BbLAACT
OLIMOKY: HE YCTAHOBJICHBI BBIXOHbIE TEPEMEHHBIE.

[Ipu noGaBnenun snemeHnta PSLSubScheme ne 3a0piBaiiTe ommcaTh ¢aiiia, B KOTOPOM
onucald PSL ¢parmenr, ¢ nomorsio snementa PSLInclude.

I'enepupyemsbiii PSL daitn MoxkHO mocMoTpeTs ¢ nomomibio komanasl Ilokazate PSL
daiin.

7. PekomeHOayuu K ucrnosib308aHuro

Hcnosnp3yiiTe Takue BO3MOKHOCTH KaK:

- Redo/Undo;

- BBIpe3aTh/BCTaBUTH/CKONHMpoBaTh. [Ipruem 3Ta KoMaHa OyAeT NeHCTBOBAThH Jake MpH
KOIUPOBAHUU B OTJEJIBHO 3aIyIIEHHYIO BEPCHUIO TPOTPAMMBI;

- TPOEKT, B CIy4Yae CI0KHBIX IIPOEKTOB C MHOXKECTBOM IOJICXEM;

- DJEMEHTHl MOXHO JI€aKTUBUPOBATH/aKTUBUPOBAThH, T.€. OTKIIOYATh OT CXEMBbI, HE
yaansis ux;

- MOXXHO HACTPOUTH CeTKy Ha yaoOHbIi mar (Paitn/Hactpoitku gokymenta / CeTka ).
BaxxHo, 4TO HOBBIE 3JIEMEHTHI OYJYT CTaBUTHCS MO HOBOM CETKE M BBIBOJBI MOTYT HE
COBMAJaTh CO CTapbIMU JUHUSAMHU. [l BBIpaBHHUBAHUSA DJIEMEHTOB yJO0OHO
HCI0JIb30BaTh KOMaHAy BBIpOBHSATE IO CETKE;

-  [pU NPOCMOTPE TEKCTa HCIOJb3YEeTCS BHYTPEHHHH TEKCTOBBIM peaakTop. MoKHO
HACTPOUTH COOCTBEHHBIN PEAAKTOP B HACTPOWKAX MPHIIOKECHHUS;

- MOXHO BBIOpaTh COOCTBEHHBIH I1BET (DOHA B HACTPOMKAX MPHIIOKCHHUS;

- C NOMOUIBI0 KOMaH/bl 3aMeHUTh (MeHIo [IpaBka) MOKHO W3MEHUTH 3HAYEHUE KAKOTO-
b0 mapamMeTpa cpa3y BO BCEX dJIEMEHTaX;

- 171 JIy9IIET0 OCMOTPa CXEMBI HCTIONB3yHTe KOMaHIAbl MacIITA0MPOBAHUS BUA.

15



