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1. OCHOBHbLIE CBEOAEHUA O MPOrPAMMHOM
KOMIMJIEKCE PRADIS

1.1. NOCNEAOBATEJIbHOCTb U3YYEHUA OOKYMEHTALWUA
N OBLWAA CXEMA PABOTbI C NMPOrPAMMHBIM
KOMIMNEKCOM

Wrak, Ha BamieM KOMIIbIOTEpE YCTaHOBJEH mporpaMMmHublii kommiekc PRADIS. Orto
JIOCTaTOYHO PAa3BUTOE TMpOrpaMMHOE oOecreyeHne, TMpeAHa3HAYeHHOEe I TPOBEICHUs
CJIOXKHBIX PAacUETOB MEPEXOHBIX MPOLECCOB. M3yueHue ero BO3MOXXHOCTEH B MOJHOM 00BbeMe
notpedyeT, Kak u mpu paboTe C APYrMM aHAJOTUYHBIM MPOrPaMMHBIM OOECIeUEHUEM,
onpezaeneHHbIX ycuui. [Ipy 3ToM MOXKET B 3HAUUTENbHOM CTETIEHU NMPUTOAUTHCS OIBIT pabOThI
C KOHEYHO3JIEMEHTHBIMHU mporpammamu. OJHAKO HYXKHO HMMETh B BHUIY, UYTO XOTA cdepbl
npuMmeHennss PRADIS 1 KOHEYHORIIEMEHTHBIX IPOTpaMM MEPECEKAIOTCS B KAKOM-TO CTENEHU, HO
HE NEPEKPBIBAIOTCA MTOITHOCTHIO.

OcHoBHas ocobeHHOCTH paboTel ¢ PRADIS - 310 Hanuune B MOIETHPYEMOM IPOIIECCe
MPOTSKEHHOCTH MO BpeMeHU. Hu opHa Moaenupyemasi 3ajjaua He MOKET OBITh pellieHa HMHaue,
KaK B Pe3yJIbTaTe paCCMOTPEHHsSI KAKOT0-JINOO MpoIiecca TOH Wi WHOU TPOIOJIKUTEITHHOCTH.

ABTOpPBI, co3aaBas jgokymeHTanuio no PRADIS, npecnenoBaiu 1enb MaKCHUMaJIbHO
00JIErYnTh HAaYMHAIOIIEMY IO0JIb30BATENI0 IEPBBIE IIard B OCBOCHMM Makera. [lo Hamemy
MHEHHIO, MOPSAA0K U3YUSHHSI TOKYMEHTALIUHU JOJKEH OBITh CIIEAYIOIINM:

*  "Obwee onucanue cucmemul”. ITOT HECIOXHBIA JOKYMEHT TOJIE3HO MPOUYUTATH €IIIE
710 TOT0, Kak BbI 3aiimeTrech yctaHoBKOW PRADIS nHa Bamem komnsrotepe. OH Bam aact
HEKOTOpOE MPECTaBICHNE O Ha3HAYEHUH MAKeTa, €r0 OCHOBHBIX COCTABHBIX YACTAX, B
KakKON-TO CTENEHHU IMO3BOJUT O3HAKOMUTBHCA C TEPMHUHOJOTHEH, MPUHATOU B JPYroi
JIOKyMEHTAITUH.

*  "Uncmpyxyus no ycmarnosxe komniexkca”. ConepKuT Bce HEOOXOAMMBIE CBEICHHS 110
YCTaHOBKE KOMIIJIEKCA Ha Balll KOMIIBIOTED.

*  "Pykosoocmeo noavzosamens. Yueonoe nocooue'. llpenHazHadeHO sl KCIpecc-
03HAKOMJICHHUSI C OCHOBHBIMU BO3MOXXHOCTSIMU KOMILJIEKCA U OBICTPOTo Haydajga paboThI
C HHUM. ABTOpPHl HACTOATEIBHO PEKOMEHIYIOT TIOJb30BaTENI0 HAWTH Bpewms,
HeoOXoIuMOe il M3Y4YEHHS ATOr0 JOKYMEHTAa UM BBHIMOJIHEHHS] MPUBEICHHBIX TaM
MIPUMEPOB.

e Hacrosmuii n1oKkyMeHT, cripaBodHUKH 10 Oubimuotekam PRADIS, "Cnpasounux no
owubkam" n "Onucanue s3vika PradiSlang" npenHa3HadeHbl 1715 €XKeTHEBHON pabOTHI
C KOMIUIEKCOM U U3Y4E€HHUS HEKOTOPBIX BOIMPOCOB, KOTOPHIE B KaX/IbIi JAHHBIII MOMEHT
TpeOyroT Oojee neranbHOW mpopaboTku. Ilocime 3HaKOMCTBA ¢ MEPBBIMU pa3feliaMu
KaXKIO0ro JIOKyMEHTa, COAep:KalluMU O0Iyr0 WH(GOPMAalMIO, U MEPBUYHOTO OEryioro
IpoCcMOTpa cleAyeT BCerja Jep)kaTb HMX I0J pPyKOH B KauecTBE OCHOBHBIX
CIIPaBOYHHUKOB. Bpsn nu cienyer moapoOHO U3ydaTh BIPOK STH JTOKYMEHTHI, HE UMes
nepes codoi Kako-1100 KOHKPETHOM 3a/1a4uu, 110 KOTOPOH y Bac BO3HUKIIN BOPOCHI.

*  "Brawouenue npoepamm noavzosamens 6 oOubauomexu xomniaekca" u "OcHosHvie
Mamemamuyeckue — memoowvl”  TPEAHA3HAYEHBl AN KBAIM(UIMPOBAHHOTO
nosib3oBarenss. OHU [1al0T BO3MOKHOCTBH Pa3o0paThCsi ¢ OCHOBHBIMU IPHUHLHUIIAMHU
paboTel BeruucautensHoro sapa PRADIS. M3yueHue 3TUX JOKYMEHTOB ITO3BOJIHT
CaMOCTOSITENIbHO PacIIUpsITh BO3MOXHOCTH KOMIUIEKCa B TOW WJIM MHOHM cdepe ero
MIPUMEHEHHUS.



Takum o00pa3zoMm, HACTOSIIMIA JTOKYMEHT KpoMme (BO3MOXKHO), €ro IEepBOH TIJaBbl, HE
npeHa3HayeH JUIsl YTeHUs HAYMHAIOIIMM IoJib30BaTeseM. Eciii Bbl B HACTOSAILIMI MOMEHT €ro
U3y4yaeTe, TO BbI, BEPOSTHEE BCEro, YK€ DELIMIN, 10 KpaiHeHd Mepe, HECKOJIBKO 3ajad,
ONHUCAHHBIX B "VuebHom nocobuu"”, u NONBITATNCH PEIIUTh OJHY WM HECKOJBKO 33734 B Ballen
obOnactu gestenbHOCTH. Bbl mpexacraBnsere cebe, yTo A (HOPMUPOBAHMSI MaTeMaTHYECKON
MOJIENIN KaKOro-1100 Mpoliecca Moab30BaTeNb JOKEH:

*  TIOJYYUTh PACYCTHYIO CXEMY IpoIiecca;

e omucath Ha BxogHOM si3bike PRADIS ucxonHble naHHBIE, CTPYKTYypy OOBEKTa U €ro
H300pakeHue;

e cdopmMupoBaTh 3aJaHue Ha pacyeT. [Ipu 3TOM TEKCT ONMHMCAHUS JAHHBIX, OOBEKTa W
U300pakeHHUsI O0BEKTa JIOJDKEH TPEIIeCTBOBATh TEKCTy OIUCAHUS 33 aHMUS;
BBITNIOJIHUTh 3aJlaHue Ha (POPMHUPOBAHUE M PACYCT MOJECIM C IOMOIIBI0 KOMAaHJIbI
SLANG. B panpHeHIIeM ¢ MOMOIIBIO TOH € KOMaHAbI MOYKHO BBIITOJIHATL 3a0aHUI HA
pacuet s yke chOpMUPOBAHHON MOJICIIH.

Hwxe Oonee monpobHo paccmorpeHa aiinmoBas cTpyktypa PRADIS u ero ocHoBHBIC
npoueayps! (SLANG, ARM).

1.2. ®AUNOBASA CTPYKTYPA

>k 3k o sk s sk sk s sk s sk sk sk sk s sk s sk sk sk sk s sk s sk s sk sk sk s ke s skosk sk sk sk

1.3. BUBJIMOTEKN PACLUMPAEMbIX KOMNOHEHT U ®AUN
CUCTEMHOI'O KATAJIOlA

KnroueBbiM (aiisioM B (aiiioBoil cTpyKType MpOrpaMMHOIO KOMIUIEKca sBIsieTcs (aiin
cucremMHoro karamora (ARMCTLG). OH comepXuT BCIO HEOOXOAMMYI HH(POPMAIHIO s
IpaBUWIBHOTO (hOPMUPOBAHMS U aHANM3a MoJenu oobekTa. KpoMe Toro, B CUCTEMHOM Kartajore
COJIEp’)KUTCSL HeoOXoaumasi crpaBovHasi MHQOpMaIMs, MolydaeMas MojIb30BaTelleM B PEeKUMe
ONLINE no 3anpocam ¢ nomouisto npoueaypst ARM.

bubnuoreunsle mnporpaMMbl TMOAPA3AEISAIOTCS B COOTBETCTBUM C WX Ha3HAuYEHUEM.
[TporpamMmpl, pean3yromye MOJIEIH 3JIEMEHTOB, COCTABISIIOT OMOINOTEKY MOJIeIel FIIeMEHTOB.
[Tporpammel, ipeoOpasyromue pe3yIbTaThl penieHus: CUCTeMBI U hepeHIInanbHbIX ypaBHEHUH
B JlaHHBIE, HETIOCPEACTBEHHO HEOOXOAMMBIE IMOJIb30BATENI0, MPEACTABIAIOT cO00M OMOINOTEKY
IIpOrpaMM pacyeTa BBIXOJHBIX MepeMeHHbIX. bubnuoreka rpadguueckux oOpa3oB HUCIOJIb3YyETCS
JUIs ONHUCaHHWs W300pakeHUs: oO0bekTa. bubianoTeka mnporpamMm OTOOpaXEHUS COICPKHUT
porpaMMel, NpeoOpasyroliyue pe3ysbTaThl pacuera JJid BbIBOJA Ha TO WM WHOE BHEIIHEE
YCTPOMCTBO.

Komnunstop PRADIS ucnons3dyer undopmanuio, BKIIOYEHHYIO B CHCTEMHBIA KaTajor,
JUIi CHMHTAaKCHUYECKOTO KOHTPOJISI ONMCAaHUN BBI30BOB TEX WIM HUHBIX mporpamm. IIpu stom
uHbOpMalus OTHOCUTEIBHO 3THX KOMIIOHEHT IEpPENUCHhIBAETCS M3 CHUCTEMHOro Karajora B
pabouwnii (aiin u ucronb3yeTcs B JadbHEHIIeM Ui TeHepaluu pabodel IporpaMMel.

BHUMAHME! C ¢aiioMm CHCTEMHOTO KaTajora CBSI3aHbl HEKOTOPHIE BOMPOCHI 3aAIUTHI
aBTOpckux mpaB. MHorue mnporpammsel PRADIS B Tex wiM HHBIX CHUTyallMsIX MOTYT
MCIIOJIb30BaTh AJIEMEHThI CUCTEMHOI'O KaTajiora B KauecTBe KOHCTaHT. [loaromy mist paboThl ¢
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CHUCTCMHBIM KaTaJlIOI'OM (BKJ'IIO‘ICHI/ISI WKW HUCKIIYCHUA W3 HETO I/IH(I)OpMaI_II/II/I) JOJDKHa
HCIIOJIB30BAThCA TOJIBKO IITAaTHAA IMpoHcaypa O6CJ'Iy>KI/IBaHI/I$I CUCTCMHOI'O KaTajiora.

1.4. NMPOLIEAYPbI PRADIS. BbI3OB NPOLIEAYP BE3
NAPAMETPOB U NPOBEPKA NPABUJIBHOCTU
YCTAHOBKHU KOMIJIEKCA

Br1zoB nporienyp ARM u SLANG 6e3 mapamMeTpoB NpHUBEAET K BbIa4e Ha SKpaH BaIlero
JUCTUIES CIIPABOYHON WH(OPMAIIUU O JOIMYCTHUMBIX BapUaHTaX BBI30BA MPOIIEAYD.

1. ITpouenypa BoinosnHeHus 3aganus SLANG.

UcnonessoBaume: slang [-m|-r] [-e|-s] [-pgoN] namel [name2]
Banycrure pemarens PRADIS B pexmuMe CUMYJIISILIVNM .

IlapaMeTps! :
namel bann sanmaHust
onmcasue Ha ssnke PARDISland
name2 MMsI NPEeABOPUTEJNILHOM Bajaum
(xkorma pa6oTa MOBTOPSETCSI C yXe€ MNOCTPOEHHOM MOKEJBI0)
Onummnm :
-pgoN samucek rpadmueckom 3D mHbopMaumm B dann
(IT'O damn), N obosHauaeT CUETUMK BHEBOAMMEX TOYEK
(BEBOOMTE kaxnyio N-yio Touky), ecau N He BajmaHoO,
To N=1
-e MCHOJNIL3OBATh PacCHMpPeHHHI ¢dopMaT BHBOJA Ha SKpaH (mo
YMOJIYAHMIO)
-s MCHOJIL3OBaTk KOPOTKMM popMaT BrHBOZA Ha BDKpPaH
-r OLIeHMBATE 4YaCTOTY BHBOIA

Ha BKpaH B pealbHOM BpPeMeHM (IO YMOJYaHMD) ,
BHadYeHME YaCTOTH AuCIUless 6epércs
us napamerpa PRTTIME pemaTens PRADIS (mo ymosmuaumio 30)
TeKyllee BpPeMs AOJKHO [NOKaSHBATBCS NPM YCJIOBUM
Tekylmee BpeMsi-NOCIeAHEe MNOoKasaHHOE BpeMs>YacToTa
-m OLIEHMBATE 4YacCTOTy BHBOAA
Ha BKpaH B MOJEJILHOM BPEMEeHM,
BHavYeHMe 4YacTOTH BHBOJAa Ha BKpaH 6epércs,
u3 napamerpa PRTTIME pemarens PRADIS (mo yMomuammwo 30),
TeKyllee BpPeMsl AOJKHO MNOKAaBHBATBCSI IIPM YCIOBUM
TeKkyllee BpeMs-NOClefHee NOKasaHHOe BpeMs>YacToTa

2. IIponienypa oOcmykuBaHUsI CHCTEMHOTO Katamora ARM.

Hcnones30BaHMe: arm [<kiou> <uMsl> [<ums2> [mmMs3 ... [mMMaN] ] ] ]
Mpouemypa obpaboTkm 6mHapHOTO kKaTanora PRADIS.

<KJII049>

? BHBOAUT CHPaBKy [O KOMIOHEHTaM, COJepXaWyMCs B
6MHAPHOM KaTajiore

+ BKJIOYaeT KOMIIOHEHTH B OMHAPHHNI KaTajlo' ¥ CTPOUT
OVMHaAMUYeCKMe IIJIaTMH-O6MOJIMOTEeKM, €eCJIM BOBMOXHO.
Ecnu He BajaHo <umMmsil...N>, TO nmTaeTcst NOOKIIOYUTH
wa6JIOHE!
ns dpamna templet.txt B TekymeM karTasore.



P aBToOMaTMUYECKM CTPOMUT IOMHaAMMYECKME NIaruH
6MBIMOoTEeKM M BKJIKOYAEeT KOMIOHEHTH B OMHapPHBN KaTajor.
u pJobamisieT QYHKUMM B NOJNBSOBATENBLCKYK OMOBIMOTEKY
user.lib.
# mpocTo cTpouT AMHaMMYeCKMe IIarMH-6MBIMOTEKM, eCIu
BOSMOXHO
! BxyOYaeT KOMIIOHEHTH B OMHaApPHBI KaTajor
Eciu He BagmaHo <uMsl...N>, To mmTaeTcst NOIOKIIOYUTH
wa6JIOHE!
ns dpamna templet.txt B TekymeM karTasore.
- MCKJII0YaeT KOMIIOHEHTH M3 6MHaApHOT'O KaTajora
* BEBOOUT COLEPXKMMOE BCTPOEHHOM OMOLM
<uMsil. . .N> He NPMMEHMMO K STOMY KJIIOYY
n cosmaéT mycToOM OMHAPHEM KaTajlol' B TEeKYWEel OUPEKTOPUM
<umsil...N> He OPpYMMEeHMMO K BDTOMY KJIYYy
<umMszl...N>
MMeHa BanpalMBaeMblX KOMIOHEHTOB

OkoHUaTeabHO YOEIUTHCS B MPaBUIBLHOCTH YyCTaHOBKM KoMmiuiekca PRADIS wmoxHO
3ammyckom nporpamm u3 karagora DINAMA\TEST.

Komannoit

> SLANG SWING

3aIllyCKaCTCsA 3aAaHHMC Ha PacCuCT NPYKHUHHO-CTCPKHCBOI'O MasTHHKA. HpI/I BBIITOJIHCHHUH
9TOTIO 3aaHus HAa SKPAaHE NJUCILICA TOJIKHBI OTO6pa)KaTI)C$I cieayronue COO6HICHI/I$II

M (S 700) CuHTakCHMYECKMX OWLMOOK He OOGHapyXeHO.

M (P 088) : (OUTMAP:-1)
COOEBIIEHNS ITPOT'PAMMEl $AKTOPHU3ALINN.
CTpykTypa MOeNM MOCle NepeHyMepaumn.
MMst TnoBanbHOTO ¢parmenra: |p Esurs
Mopenu >JE€MEHTOB M CTEemeHMm CBOGOxms:
M (P 004) : (TURBOF:-1)
COOBIEHNMS NPOT'PAMMEl $AKTOPU3ALIVNA.
CraTncrmka pesyJILTATOE CHMMBONLHOM daxTopmBanmn:

PasMEepHOCTE CHCTEMH YPaBHEHWM: 8.
M (P 005) : (TURBOF:-1)
Ofiee KOJIMUYECTBO HEHYJIEBHIX SJIEMEHTOB : 52.
BTOPMYHEIX HEHYJIEBHX SJIEMEHTOB: 0.
BanonHeHne sikobmaHa (%) : 81.25
M (P 006) : (TURBOF:-1)
HeHyJIeBEIX BJIEMEHTOB IIOCJe IUIABHOM AMaroHanm (napaMeTrp Q) : 2.75

BaTpaTH Ha pelleHMe CHUCTEMB ypPaBHEHMNA:
MMJIJIMOHOB OIlepaumii C mnaBamomer Toukom - 0.218E-03
M (P 007) : (TURBOF:-1)
MMJIJIMOHOB MHCTPYKLMM Ipoleccopa (LieJodYMCIIeHHbe OoIepaumy, Nepexons
u npucBamBaHusr) - 0.360E-03
pasMep mHAexkcHoro Mmaccusa (K6) - 0.00
M (P 008) : (TURBOF:-1)
PasMeps cbOpPMMPOBaAHHEIX BEKTOPOB :
MaccCMB COCTOsIHus pacuera (K6) - 5.18
agpecHsm maccuB (K6) - 2.25
Time information:
Model time = 0.000000000000e+000
Estimated time= 0.000000000000e+000
Expected finish time = ...
Current time step = 1.000000000000e-011
Time step information (Eyler):



Successful steps

=1

Unsuccessful steps:

Big local inaccuracy = 0
Absent convergence = 0
Bad results in models
Bad Jakobian = 0

=0

Iterative step information (Newton):

Successful iterations

=2

Unsuccessful iterations:

Big local inaccuracy = 0
Absent convergence = 0
Bad results in models
Bad Jakobian = 0

=0

Operative variables information:

I[lepemMemenne T.A no ocum X
CxopocTe T.A mo ocu X
Yckopenne T.A no ocum X

M (P

-2.489014957389%e-034
-4.978029914778e-023
-4.978029914778e-012

043) : (MESSAG:-1)

COOEIIEHNA [POT'PAMMEl MHTET'PMPOBAHWA .

M (P

(P

M (P

DJIEMEeHTOB :

M (P

M (P

SJIEMEeHTOB :

M (P

M (P

NnenTnpmxaTop NpOrpaMME: lLpéirxe zﬁeumasmym bBp E3ursp
044) : (MESSAG:-1)
BpeMss Hauajla MHTET'PUMPOBaHMSI : 0.0000
BpeMsT OKOHYaHUSI MHTEI'PUMPOBAaHMUA : 3.0000
PaBsMEepHOCTE CHCTEME YPaBHEHWMM : 8.
KonmuecTBO YCHEWHHX WAroB IO BPEMEHM:
045) : (MESSAG:-1)
KonmuecTBO HeynaBUMXCH WAroOB IO BPEeMEeHM M3-3a:
- HeJONyCTMMO O6OJNBIIOM JIOKAJBHOM IOTPEIHOCTM :
- OTCYTCTBMSI CXOAMMOCTM mnpoliecca pemenmuss CuIIY:
046) : (MESSAG:-1)
- HeYIOBJIETBOPUTENLHEX PpesyJlbTaTOB pacdueTra B MOAENSX
0.
- IJIOXOM OBYCNOBNEHHOCTM sAKOO6MaHa Ha Ware PpeleHus :
047) : (MESSAG:-1)
Ofiee KOJMYECTBO YCIEIHBX MNTepaLlyi: 1046.
Ofmee KOJIMYECTBO MNOTEPSHHHX MTepauuy mus3-5a:
- HeJOmyCTHMMO O6OJBIOM JIOKAJBLHOM NOT'PEIIHOCTH :
048) : (MESSAG:-1)
- OTCYTCTBMSI CXOAMMOCTM mpoliecca pemenmuss CuIIY:
- HeYIOBJIETBOPUTENBLHIX PpesyJlbLTaTOB pacdYeTa B MOJAENSX
0.
049) : (MESSAG:-1)
- IJIOXOM OBYCNOBNEHHOCTM sAKOO6MaHa Ha Ware PpeleHus :
043) : (MESSAG:-1)

357.

COOEIEHNA ITPOT'PAMMEl MHTEI'PMPOBAHNMA .

M (P

M (P

M (P
BDJIEMEeHTOB

M (P

UnenTndmuxarop nporpammi: Llpéyx€ skemmssioyon np €3urep
044) : (MESSAG:-1)
BpeMs1 Hauajla MHTEIPUMPOBAHMUS : 3.0000
BpeMs OKOHYaHUSI MHTETPUPOBAHMUS : 5.0000
PaSMEpPHOCTE CHCTEMH YPaBHEHWMN: 8.
KonmuecTBO YCIEWHHX WMaroB IO BPEeMEeHM:
045) : (MESSAG:-1)
KonuuecTBO HeynaBUMXCH WMAroB IO BPEeMEHM M3-3a:
- HeJONMyCTMMO O6OJNBIIOM JIOKAJBLHOM IOTPEIHOCTH :
- OTCYTCTEMSI CXOAMMOCTM mpoluecca pemeHuss CHIIY:
046) : (MESSAG:-1)
- HEYJOBJIETBOPUTEJILHEX PEeSyJNbTaTOB pacueTa B MOJENsX
0.
- MJIOXOM OGYCJIOBJIEHHOCTM sAKOOGMaHa Ha Wlare pPelleHWs :
047) : (MESSAG:-1)
Ofee KOJMYECTBO YCIEWHHX MTepalmi:
Ofllee KOMMYECTBO MOTEPSHHEX MUTepauui ms3-3a:
- HeJONyCTMMO O6OJBIOM JIOKAJBHOM IOTPEIHOCTM :

203.

406.



M (P 048) : (MESSAG:-1)

- OTCYTCTBMSI CXOOMMOCTM Mpoliecca pewenmss CHIY: 0.
- HeYINOBJIETBOPMUTEJILHHX PeSYyJIbTAaTOB pacueTa B MOIEeNsIX

BJIEMEeHTOB : 0.
M (P 049): (MESSAG:-1)

- MIJIOXOM OGYCJIOBJIEHHOCTM sAKOGMaHa Ha Ware pelleHWs : 0.

M (P 050) : (MESSAG:-1)

CIIMCOK BBIXOIHBIX INEPEMEHHBIX

N /o NnenTnpmxarop KonnuecTBO
KOMIIOHEHTOB

3amaHne JODKHO BBIMOIHITHECA 0€3 KaKUX-TH00 cOOO0IIeHn 00 OmMOKax.

1.5.

NMPOLEAYPA BbINOJNIHEHUA 3AO0AHUA (SLANG)

1.5.1. PyHKUuM npoueaypbl BbINOSNIHEHUA 3aAaHuUA

IIporpammubiii koMmmieke PRADIS npenna3znaden s aHanu3a TUHAMUKH TEXHUYECKHX

CHCTEM,

4qTO IMpeamnoJgaract IPOBCACHHUC BBIYMCIICHUN 3HAYUTEIIHHOM MPpOAOJIKUTCIIBHOCTHU.

[TopTOMYy BBITTOTHEHUE 3aJaHHUSI OCYIIECTBISCTCS B IMAKETHOM PEXKHUME C BO3MOXKHOCTSIMU
WHTEPAKTHUBHOTO KOHTPOJISI 32 XOJ0M BhIUnciIcHHA. JIF000e 3aaHne OMUCHIBACTCS HA BXOJTHOM
SI3bIKE U J1aJiee 3alyCKaeTCs Ha BBIOJIHEHUE ¢ MoMolIbo poreaypbl SLANG.

B ¢yukuuu 3To# nporeaypsl BXOIUT:

MPOBEpKAa HAJIW4YUsg MHUHUMAIBHO HEOOXOJUMOTO [UIS  BBINOJHEHUS 3aJlaHus
CBOOOHOTO MIPOCTPAHCTBA HA JKECTKOM JIMCKE U B OMIEPATUBHOM MMaMATH;

MpOBEpKa HaIW4YWs HEOOXOIWMBIX JUIS BBINIOJHEHUs 3alaHus (aimoB (B TOM YHCIe
(aiina 3amanus, ¢paitioB BEIOTHAEMBIX MOIYJIeH, (aiiia CHCTEMHOTO KaTaiora u ap.);
YHUUTOXXEHUE (ailioB, HaXOJIIIMXCS B TEKyIIeM IOJKaTajiore, MMEHa KOTOPBIX
nyonupyroT umeHa co3aaBaeMbix PRADIS BpemeHHBIX (haiinios;

BBI30B BhHITIONIHsIEMBIX Moayineit PRADIS B Tom mopsizke, B KOTOPOM 3TO
IIPEAYCMOTPEHO 3a/1aHUEM;

KOHTPOJIb ~ KOPPEKTHOCTH  3aBEpILIEHHs  BBI3bIBAEMBIX  IpOrpamMM,  BblJada
COOTBETCTBYIOIIHUX COOOIIEHUI 00 ormmbKax;

co3nanue (aitna cuctemuoi nedaru (SYSPRINT.TXT), B koTOpsIii monaaaeT JUCTHUHT
aHAIM3MPYEMOro 3aJlaHusl M CcooOlIeHHus] Bcex oTpaboTaBmmx mporpamm. Eciam B
TEKymeM TojkaTtamore Yyxe mnpucyrctBoBan ¢aitn  SYSPRINT.TXT, Tto oH
nepeumeHoBbiBaeTcss B (aitm SYSPRINT.BAK. ®aiin SYSPRINT.TXT comepxur
TEKCTOBYI0 HH(OpPMALHMIO, T.e. MOXET ObIThb 00paboTaH, HampuMep, TEKCTOBBIM
PEAAKTOPOM.
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1.5.2.Pa3nnyHble BapuaHTbl NPOXOXAEHUA 3aAaHUA noa ynpasreHuem
npouenypbl SLANG

CymiecTByeT TpH BapuaHTa MPOXOXKICHMS 3aJaHus IOJ YIPABICHUEM MPOLETypbl
SLANG:

1 BAPUAHT:

* mpenporieccopHas o0paboTKa M TPAHCISAIUS 3a/IaHHS;

e ¢akropuzanus MaTPUUHON CTPYKTYPHI;

* pa3memieHue uHpopManuu B 0aze MaHHBIX MOJENTU U, €CIM O3TO HEOOXOAUMO,
reHepanusi TeKCTa BBI3BIBAIOIIETO MOAYJS pabodeil mporpaMMmbl, €ro TPaHCISALUS U
cOopka;

* pacyer MepexOoIHOro IMpolecca ¢ MOMOIIbI CHOPMHUPOBAHHONW WM CTaHIAPTHOU
paboueii mporpaMMel;

* ¢opmupoBanue (aiina ¢ pacmupernnem .DAT 11 mocneayromero OToOpaKeHUs
pe3yabTaToB.

2 BAPUAHT:

* mpemnpoueccopHas 00padoTKa U TPAHCIAIMS 3aIaHHs,;

* 00paboTka HHPOpMAIIH, UMEIOLIEHCS B 0a3e JaHHBIX CPOPMUPOBAHHON MOAEIIH;

* pacyeT IMEpexXOAHOro MpoIecca C IOMOIIBI0 CHOPMUPOBAHHON WM CTaHIAPTHOM
paboueil mporpamMmsl;

* (dopmupoBanue ¢daitna ¢ pacmmpenueM .DAT it mocnemyromero oToOpaKeHUs
pe3yIbTaTOB.

3 BAPUAHT:

* mpemnporeccopHas 00padOTKa U TPAHCIALUS 3aJaHNUS;

* 00paboTka uH(popMaIMy, UMEoLIeiics B 6a3e TaHHBIX CHOPMHUPOBAHHON MOJIENH;

* ¢opmupoBanue (aiina ¢ pacmmperrnem .DAT s TOCIEAYIOMETO OTOOPaXKEHUS
pE3yNbTaToB.

Jlns peanuzanuu nepBOro, MOJHOTO BapuaHTa MPOXOXKICHUS 33/1aHUs, B TEKCTE 3aJaHUs
JIOJKHBI TIPUCYTCTBOBATh Pa3Jieibl ONMHMCAHUS aHATU3UPYEMOTO OOBEKTa, 3a/IaHHsI HA pacyeT U
oToOpakeHHe pe3yabTaToB. B 3TOM ciyuae mpu Bbi3oBe mporenypbl SLANG yka3bIBaeTCs UMs
¢aiina, coaeprkaiiero 3To 3a1aHue:

> SLANG <umsi darmma>

Hpyroit Bapuant BbI3oBa mpouenypsl SLANG wucnonb3yercss B ciaydae, €CIM HYXHO
BBITMIOJIHUTD 3a/IaHME Ha pacueT W/WIK 3aJjaHie Ha 0TOOpakeHHEe MOyUYEHHBIX Pe3yIbTaToB AJIs
yke CcQOPMUPOBAHHON MOJENM OO0bEeKTa (BTOPOM WM TPETUM BapUaHTHl MPOXOKICHUS
3aganusi). Toraa mpu BBI30OBE MPOLEAYPHl BBIIOJHEHUS 33JaHUs yKa3bIBaeTcs uMs (aiina,
COJIep KAIETO 3a/JaHUE Ha pacyueT W/WiU 3aJaHre Ha OTOOpaXeHHe, U UMsI MOJAEIH, JUIsI KOTOPOU
MOJI30BATEb XOUET BBIMOJIHUTH 3TO 3a/1aHUE:

> SLANG <ums1 dammna> <uMsT MOOenm>

BAKHO! ®aiin, conepkaniuii TEKCT onMcaHus 00beKTa, U (aiyibl OMMCAHUS 3aJaHUN He
JIOJKHBI UMETh PACIIMPEHHH.
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PaccmorpuM moapoOHee Bce BapHaHThl NPOXOXKICHMS 33JaHUS TOJ  YIpaBlIeHHUEM
npouenypsl SLANG.

1.5.3.MNpoxoxaeHne NoNHOro 3agaHus

HPCIIHOHO)KI/IM, HeO6XOI[I/IMO pacCMOTPCTh IMECPEXOAHBIC IIPOLUCCChHI B HpOCTGﬁH.ICM
MAasiTHHUKC!:

$DATA:

Macca =1

$ FRAGMENT:

# BASE: 1

# STRUCT

Macca 'M (2; Macca);
XecTkocTr'K (2 1;10)

Cuna TsxecTtu 'FG (2; Macca)

# OUTPUT:

CkopocTs'V (2; 1)

$ RUN : PacueTr 'SHTERM (END=1)
$ PRINT : PesyneTaT 'DISP ()

$ END

OToT aln CoaepKUT oOmHMcaHue aHaausupyemoro ooOwnekta (pasgen $ FRAGMENT),
3aganue Ha pacuet (paznen SRUN), 3aganue Ha 0TOOpakeHHE PE3yJIbTATOB MOCIIE BBIMOTHEHUS
pacueroB (pazmen $PRINT), t.e. mnpeamomaraercs mepBbld, HauOojee TIONHBIA MYTh
MIPOXO0KJICHUS 3aJaHUsI.

Ecnu texct nporpammer coaepsxkutes B ¢aiine TEST, To mocne Bbigaun KOMaH bl

> SLANG TEST

3ajjaHue OyneT TOCIeN0BATENIbHO 00pabOTaHO MEKCHO8bIM NPEnPOUeccopom u
mpancaamopom PRADIS. ]Jns ycnemHoi paOoThl Ipenporeccopy M TPaHCIATOPY JOJDKHBI
OBITH TOCTYIHBI (haliJIbl CHCTEMHOTO KaTajiora KOMILUIEKCa, TeKCTOB COOOIIEHUH 00 ommoKax u,
€CTECTBEHHO, COOCTBEHHO 3agaHMs Ha BxoaHoMm s3bike PRADIS. Kpome ¢opmansHOro
CHHTAKCUYECKOI0 aHallu3a TPaHCISATOpP IMpOBEpPSAET HaJU4YMe B CHCTEMHOM Karajore
UHPOPMALMU OTHOCUTEIBHO TOM MM MHON OMOIMOTEYHOW MPOrpaMMBbl, CCBUIKM Ha KOTOPYIO
UMeloTcs B oOpabarbiBaeMoM 3aiaHuu. Eciv Ha 3THX cTaausx He OyJeT oOHapyKeHO
CHUHTAaKCHYECKMX OIIMOOK, BpEeMEHHbIE (ailyibl, CO3JaHHbIE TPAHCIATOPOM, COXPAaHIIOTCI U
poLeaypa BbI3bIBaET IporpaMmy (paxtopusauuu. B mpoTUBHOM cityuyae 3ajjaHie PEPHIBAETCS C
BbIJJauell COOTBETCTBYIOIIETo cooOuieHus. HanoMHuMm 31ech, 4ro OMOIMOTEYHass MporpamMma
COCTOUT U3 00BEKTHOTO Ko/1a U nHpopMannoHHoi yactu. Tpancistopom PRADIS mposepsiercs
TOJIbKO HaJIMYMe HH()OPMAIMOHHONW YacTH OMOJIMOTEYHOH MpOorpaMMbl U KOPPEKTHOCTH €€
OmMHUCaHusi B TeKCcTe oOpadarbiBaeMoro 3amaHus. Hamuuwme oOBeKTHOro koma OHOIMOTEUHOU
IPOTrpaMMbl B OJJHOM U3 00BEKTHBIX OMOIMOTEK KOMILJIEKCa MPOBEPSIETCS PElakTOPOM CBsA3eH Ha
sTarne cOOpku pabodeid mpoTrpaMMEl.

Ilpozpamma ¢pakmopuzayuu OCyIECTBISIET ONTHMAIBHYI0 HYMEPALMIO YpaBHEHUM
CUCTEMBI, 00€CIIEUYNBAIONIYI0 MAaKCUMAIBHO BO3MOXXHOE COXPAaHEHHE Pa3peKEHHON CTPYKTYPHI
sKOOMaHa B XOJ/ie TayCCOBBIX HCKIIIOUEHHMH. ['OTOBATCA BCe HEOOXOOUMBIE CTPYKTYPhl JaHHBIX
JUIE  TIPOTPaMMBI  PEIICHUS Pa3peKEHHBIX CHCTEM JIMHEWHBIX ypaBHeHHH (OHH OymyT
UCIIOJIb30BaHbl Ha 3Tane padoThl MporpamMmbl MHTErpupoBaHus). [Iporpammoit dakTopuzanuu
OTpe/esAeTCs OKOHYATEIbHAs JUIMHA BCEX HEOOXOAUMBIX pabO4YMX MaccuBOB. JlJs ycHemHon
paboThl mporpamme (hakTopuzaluu I0JKEH ObITh JOCTYIEH (ailsl cucTeMHOro Katanora, (aiin
TEKCTOB coOOlIeHH 00 ommnOkax M BpeMeHHble (Qailibl, co3faHHblEe TpaHciasTopoMm. Ecnu
paGota mnporpamMMbl (akropuzanuu Oblla 3aBeplIeHa YCIHEIIHO, MpoIleaypa BbI3bIBACT
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nporpaMMmy yrpasieHHs 0a3oil JaHHBIX Mojend. HoOBBIX BpeMeHHbIX (DailloB mporpamma
(dhakTOpU3aIMK HE CO3/IaCT.

B cinydae ycnemHoro BBIIIOJIHEHHUS IEPEUMCICHHBIX JTAllOB 3a/laHdsl BCE BPEMEHHBIE
¢ainbl yHnuroxaroTcs. C 3T0ro MOMEHTa MOJieslb 00BbEKTa cuuTaeTcsl cPOpMUPOBAHHONW U BHE
3aBUCUMOCTM OT PE3YyJbTaTOB BBINIOJHEHUS pacyeTa B JAHHOM KOHKDETHOM 3a/JlaHuu
M0JIb30BaTENb MOKET pPeain30BaTh 3a7aHusl IS yke cHopMHUpOBaAaHHONW MOJIEeNH (MCIOIb30BaTh
BTOpOI1 BapuaHT BbI30Ba npouenypsl SLANG).

[Tocne sToro mponeaypa mepexoauT K peanu3allud 3aqaHus Ha pacuer. Ha sTtom stame
pabodass mporpamma BBINOJNHSET WHCTPYKIHMH, coaepkamuecs B pasnene SRUN (r.e.,
OCYUIECTBIISIET TOCJIEI0BaTeNIbHBII BBI30B MPOTpaMM MHTETPUPOBAHHUS B TOM IOpSIKE, B
KOTOPOM OHHM OIMCAHBI B pa3/ielie ONNUCAaHUs 3a1aHusd). B ciydae ycrenHoro BBINOIHEHUS XOTS
Obl OJHOTO IIara WHTErPUPOBAaHUS B TEKYyIIEM IMOJKaTajore MosBUTCA (aill pe3ynbTaToB
pacuera TEST.RSL.

[Tocne 3aBepmenus mpoueaypbsl SLANG Ha nucke OyayT coXpaHeHbI (haubl:

e TEST.TRN - ¢aiin pe3yabTaToB TpaHCHAIUU (TIOCTOSHHAs 4YacTh 0a3bl JaHHBIX

MOJICIIN );

e TEST.VAR - ¢aiin 3ameHseMbIX mapamMeTpoB (TiepeMeHHass dYacTb 0a3bl JaHHBIX
MOJIEIIN ).

e TEST.DAT - daiin pe3yapTaToB pacdera i TOCIEIYIOUIEro OTOOpaKeHUs

nporpammoit POSTPROCESSOR
e TEST.DIS, TEST.PNM, TEST.IID, TEST.MID, TEST.OID, TEST.RSL — ciyxebnbie
(aitbl.

1.5.4.BbinonHeHne 3agaHMA Ha pacyeT U NoaroToBKy danna ans
oToOpaxeHus pe3ynbTaToB ANA YXXe cpopMUpOBaHHON Moaenu

BTtopoii myTh npoxokIeHus 3a/1laHusi MOXKET OBITh peaqn30BaH AJs yKe cOpMUpPOBAHHOM
Mozenu. [Ipumeps mporpamm, peau3yroIuX BTOPOU MyTh TPOXOKICHUS 3aJaHUS:

INPUMEP 1. 3ananue Ha BBINOJHEHUE pacueTa Ha uHTEpBasie BpemeHu ot 0 mo 1 ¢
napaMeTpamH, OIPEIEICHHBIMUA TIpU (OPMHPOBAHWU MOJEITU O0BEKTa, T.€., 0€3 H3MCHEHUS
NCXOJHBIX JaHHBIX:

$ RUN

PacueTr 'SHTERM (END=1)
$ PRINT

PesynsTaT 'DISP ()

$ END

INPUMEP 2. 3amanme, coaepkaiiee TpeOOBaHHME MPOAOKUTH pacuera € IMOCIEIHErO
MeCTa COXPaHECHUS:

$ RESTORE

$ RUN

Pacuer 'SHTERM (END=1)
$ PRINT

PesynsTaT 'DISP ()

$ END

Ecnu ¢aiin pe3ynpTatoB pacyera OTCYTCTBYET, TO MOCJE BBIOJHEHHUS CHUHTaKCHYECKOTO
aHaJM3a 3a/1aHus M0JIb30BaTENb MOTYYUT COOOIICHHE:

E (R 020) Pacuer He MOXeT OBHTBE INPOAOJIXKEH C IMOCJIeNHENM TOYKM COXPaHEHUsT u3-
Ba oTcyTcTBusa Odaina pesyIBTaTOB.
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Brimonnenue 3amanus OyaeT npepBaHo.

IMPUMEP 3. 3aianue Ha pacyeT 1o yxe chopMUpoBaHHON MOJIEIH, JIJIs1 KOTOPOH HY>KHO
3aMEHHTH CITUCKH NapameTpoB, nepeunciennsie B pasaene § REPLACE:

$ REPLACE

Macca = 10

$ RUN

Pacuer 'SHTERM (END=1)
$ PRINT

PesynesTaT 'DISP ()

$ END

Kak ObUIO cKa3aHO BbIlIE, BCE 3TH MNPOrpaMMbl COJEpXKAT 3aJaHus Ha pacueT Hu
MOJTOTOBKY (haya s 0TOOpakeHUsI pe3yIbTaTOB TOCIE BBITIOTHEHUS pacyeTa U MpeanoaaraoT
BTOpPOW BapHaHT NMPOXOXkJIeHUs 3anaHus. Ecin kakoe-1100 M3 3THX 3aJaHui ObLIO 3allMCcaHo B
¢aiin c umenem "RUNFILE", 3anmyck 3aianus s yke cOPMHUPOBAHHONW MOJIEIH BBITIOTHIETCS
KOMaHIOU

> SLANG RUNFILE TEST

rae RUNFILE - daiin, comepxamuii TeKCT 3a/laHusi HAa pacyeT U MOATOTOBKY (ana mms
0TOOpa)keHUsI Pe3yIbTaTOB Ul YK€ CPOPMHUPOBAHHON MOJIEINH;

TEST - ums yxe cOpMHPOBAaHHOW MOJENU (ITUM CAMBIM IPEINOJAracTcs HAIUYHE B
tekymeM noakatanore ¢aitnoB TEST.TRN, TEST.VAR, u, Bo3moxuno, TEST.INT - ecnu ans
aHaJM3a Mo 00BEKTa HEJIb3sl UCIIONIb30BaTh CTAHAAPTHYIO pabouylo MporpamMmmy).

B srom cnyuyae 3amaHue Takke OyneT oOpabOTaHO TEKCTOBBIM MPEHpPOLIECCOPOM H
TpaHciasTopoM. Ha 3tamne nmpenporeccopHoit 00pabOTKK U TPaHCIALUU CO3JAl0TCS BPEMEHHbIE
daiinel. Ecnmu He OynyT oOHAapy>KeHbl CHHTAKCHUECKHE OIIMOKHM, BpeMEHHBbIC (aiibl
COXpaHSIOTCS 11 00pabOTKU MPOrpaMMoOil yrpaBiieHUs: 0a30i JaHHBIX.

[Tocae sToro mporexypoil BbI3bIBAETCS MporpaMMa yrpasieHHus 60a3oil naHHbix. Ha sTom
JTare BBHIMOJIHEHUS 33JaHUSl HUCIOJB3YeTCS TEepEeMEeHHas dYacTh 0a3bl JaHHBIX MOJIEINH,
NepBOHAYaJIbHAs Komus Kotoporo moinydaercs u3 ¢aitna TEST.VAR. B ator daiin BHOCHTCA
UHpOpMALHUS:

* 0 HEOOXOJMMOCTH BOCCTAHOBJICHHS pacyeTa C IMOCIEAHEr0 MeCTa COXPaHEHNUS;

* 0 MapaMeTrpax, KOTOpble HYKHO 3aMEHHMTb B YK€ C(POPMHPOBAHHOW MOJIENTH JUIs

BBITIOJTHEHHSI HOBOT'O pacyera;

* 0 IOpsJAKE BbI30BA U 3HAYEHUSAX KJIFOUEBBIX [IApaMETPOB IMPOTrpaMM MHTETPUPOBAHUS U

pOrpamMmMm OTOOpaKEeHUsL.

[Tomyuyennslii (¢ain ucnonb3yeTcss B TEKYLIEM 3aJaHMM M I0CJIE €ro BBINOJHEHMS
yHHYTOXKaeTcs. [loaToMy HYKHO HMETh B BHIYy, YTO BCS HHOpManus o0 H3MEHEHUU
napametpoB (pazmen SREPLACE) mocie BBIONHEHUS 3aJaHusi yTpauuBaercs. Eciaum mocie
pacuera ¢ 3aMEHOM IIapaMeTpOB BHOBb ITIOBTOPUTH pacyeT, Ha 3TOT pa3 UCIOJIb3Ys 3aJaHHE yiKe
6e3 paznena SREPLACE, B Hem OyayT MCHOJIb30BaHBI UCXOJHBIC TTAPAMETPhI, 3aJaHHbBIC TPU
($bopMHpPOBAHUU MOJETIH.

[TockonbKy STOT BapuaHT NPOXOXKACHUSA 3aJaHUs MPEJyCMaTpUBACT HAIUYUE YXKe
chopMHpOBaHHOW Mozenu O0O0BEKTa, TO ATal TIeHepaluu H cOOpku pabodel MporpamMmbl
otcyTcTByeT. K 3TOMy MOMEHTY pabouas mporpamma Ju0o0 JTOJDKHA OBITh yke copMupoBaHa,
1100 MpeanoaraeTcs UCIONb30BaHUE [T aHANIN3a 00BbEKTa CTAaHJApTHON pabodel mporpaMMel.

Kak MOXHO 3aMeTHTh M3 NPUBOJUMOM B O3TOM IYHKTE MH(OpPMAIMH, KOJIUYECTBO
nporpaMM, paboTaroIIKUX BO BTOPOM BapuaHTE MPOXOKIACHUS 3aJJaHUs, TI0 CPABHEHHIO C TIOJHBIM
BapUaHTOM MEHBbIIIE.
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3TO SKOHOMUT BpeMs NPH MHOTOKPATHOM aHaIM3€e OOBbEKTOB OJJTHOW U TOW K€ CTPYKTYDBI,
pa3IMyaroIuXcs TOJIbKO COCTaBOM MapaMeTpoB. [ GoNbIIMX 3a/1a4 NOSIBISIETCS BO3MOXKHOCTD
u3z0eraTb HE TOJBKO STAloOB IMOBTOPHOTO (OPMHUPOBAHUS MOJENH, HO M TOBTOPATH (WU
MPOJIOJKATh) pacyeT 3aHOBO B TE€X CIydasix, JUIsl KOTOPHIX OH MO TE€M WA UHBIM IIPUYMHAM HE
ObUI JOBEICH J0 KOHIIA.

1.5.5.MHOrokpaTHbIN pecTapT C onpeaerieHHON TOYKN COXpaHeHus ¢
3aMeHOM napamMeTpoB

OTa NoTpeOHOCTh MOXET BO3HUKHYTH MJI 3HAUYUTEIBHBIX MO TMPOAOJKUTEIBHOCTH
pacyeToB, Korja MoJieJb OOBEKTa HYXHO "BBIBECTH'" B ONPENEIEHHOE COCTOSHHE U B 3TOM
COCTOSTHUM BBITIOJIHUTH HECKOJIBKO PacyeToB, KaXJblil U3 KOTOPBIX OMpEAENseTcs pa3lTudHbIM
COUETaHUEM M1apaMETPOB.

PaccmoTpuM a1 IpoCcTOTH MpuMep U3 MyHKTa 1.5.3 (aHAJIM3 MpOCTEHIIETO MPYKUHHOTO
masTHuKa). [Ipenmonoxkum, Ham TpeOyeTcss MPOBECTH aHadM3 KoJleOaHWH MasTHUKA Ha
NpoTsKeHUH ceKyH bl [lociie 3Toro 3HaueHne Macchl CKauYK00Opa3Ho yMeHbInaercs. Tpebyercs
IIPOaHAIM3UPOBATh HAa UHTEpBaJIE 1...2 ¢ TpU pacUETHBIX Clydas:

1) macca ymensbiaercs 10 0.9 kr;
2) macca ymenbiaercs 110 0.8 kr;
3) macca ymensbinaetcs 10 0.7 Kr.

Brauane chopmupyeM MOeNb U TPOBEACM aHAIN3 KOJICOAaHUI MasTHUKA HA TPOTSHKCHUN
1 cexynpsl. [Tocie 3TOro MoxkHO OBIIIO OBl BBHITTOJIHUTH 33JIaHUE C 3aMEHOW 3HAYCHUS MACChI IS
l-ro pacueTHOro ciiy4ass U BOCCTAHOBJICHHMEM pE3yJIbTaTOB pacueTa C TMOCJIEIHEro MecTa
coxpaHeHus. Eciim 1eficTBOBaTh 3TUM CITOCOOOM, TO JIJISl 2-TO pacyETHOTO CITydasi Hy>KHO OyJeT
MOBTOPUTH MHTETPUPOBAHHE C CaMOro Haudaja (C HYJEBOIO MOMEHTa BpPEMEHH), MOCKOJBbKY
JIAHHBIE O COCTOSIHUM CHCTEMBl B MOMEHT BpeMeHH t=1c OymyT yTpaudeHbl. JlJis OOJBITHX
MoOJIeNe TaKO# MOIX0 ] MOXKET 0Ka3aThCd HEAKOHOMHUYHBIM.

3/1ech MBI PacCMOTPUM TIOCIICIOBATEIHLHOCTh JIEHCTBHH, HEOOXOAUMYIO I COXpPaHEHUS
Ppe3yIAbTAaTOB MPEABAPUTEIHHOTO pacueTa U JAIbHEUIIIEr0 MHOTOKPATHOTO UX BOCCTAHOBJICHUS C
MeCTa COXpaHEHHUs C 3aMEHOM IMapaMeTpOB.

1. BemonHauM 3ananne Ha GOpPMHPOBAHHUE MOJICIH M pacueT KojieOaHWW Ha MPOTsHKEeHUU |
CEeKYHIbl KOMaHJI0M

> SLANG TEST

2. CkompyeM MOJTy4YeHHBIC B PE3YJIbTAaTe BBIITOJHEHUS 3TOTO 3a/IaHusl (ailyibl (CM. MTyHKT
1.5.3) koMaH/10¥ OTMepalIMOHHON CUCTEMBI:

> COPY TEST.* TEST1.¥*

[Momyuennsie ¢aiinst TEST1.* (3Be3104KON MOMEYEHBI BCE JOCTYITHBIC PACHIMPEHUS IS
¢aiina c ogHUM UMEHEM), OyIyT UCIOIB30BAHBI JUIS JaIbHEHINIEro pacyeTa ¢ 3aMeHON 3HauYeHUs
macchl, a ainer TEST.* coxpansT nHbOpMAIHIO O COCTOSHUU CHUCTEMBI B MOMEHT BPEMEHHU
t=lc.

3. Teneps chopMupyeM 3aJaHUEe HA 3aMEHY MapaMETPOB U pacyeT ¢ MOCIeAHEH TOUKH
coxpanenus T1:

$ REPLACE
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Macca = 0.9

$ RESTORE

$ RUN

PacueTr 'SHTERM (END=2)
$ PRINT

PesynesTaT 'DISP ()

$ END

4. BBITIOJIHUM 33J[aHHe Ha 3aMCHY MapaMeTPOB U pacyer C MOCIEAHEH TOYKH COXpPaHEHHS
st chopmupoBanHoii mogenu TESTI:

> SLANG T1 TEST1

[Tocne BeimosnHeHUs TOrO 3aaaHus 6a3a naHHbIX Mojenu TEST1 Oyner cooTBeTcTBOBAaTH
CIIy4aro CKauKoOOpa3HOTO M3MEHEHMs] MacChl B MOMEHT BpeMEHHU t=1 U coliepikaTh pe3yiabTaThl
pacuera MasTHMKa [Ulsi MHTepBasa BpemMeHH (-2 ¢ . 3amMeTHM 3[echb TaKXKe, 4TO, KaK U B
OpeablIyIIuX ciydasx, BblmonHeHue nans TEST1 eme onxHoro 3amaHus ¢ 3arojlOBKOM
$RESTORE, no 6e3 3aronmoBka $REPLACE mnpuBezer Kk eme OXHOMY CKayKoOOpa3zHOMY
M3MEHEHUIO MaCChI J0 NEPBOHAYAILHOTO 3HAYeHU (1 KT) B MOMEHT BpemMeHu t=2c.

5. 1514 BBINIOJIHEHUSI pacueTa BTOPOTO M TPETHEr0 BapHAHTOB MOXKHO TaKHUM e 00pa3oM
BBIIIOJIHUTH KOMaHIbl

> COPY TEST.* TEST2. *

> COPY TEST.* TEST3.*

M CO34aThb 3aJlaHUA Ha 3aMCHY 3HAUYCHHA MACChbl 1 BOCCTAHOBJICHHA PC3YJIbTATOB pacyeTa
AJI1 BTOPOTO U TPECThECI'0 BapruaHTOB, COOTBCTCTBCHHO T2 u T3.

Ecnu niis BBINIONHEHUS 3TUX JEUCTBUM Yy BAac HENOCTATOYHO AUCKOBOM IIaMATH, TO BCE
BapHaHThl PacuyeToOB C W3MEHEHHOM Maccoil MoxkHO mnpoBoauTh mnoja umenem TESTI1. Orto
COKOHOMUT BaM JIHUCKOBOE€ IIPOCTPAHCTBO, HO HE IIO3BOJIUT BEPHYTHCS K aHAIU3y pe3yJbTaToOB
pacueTa Julsl IEpBOrO BapHaHTa, IOCKOJIbKY OHU OyAyT 3aMELICHbl pe3ysIbTaTaMH pacueTa Juls
BTOPOI'0, & 3aTEM U TPETHErO0 BAPUAHTOB.

1.5.6.BbinonHeHue 3apaHusa Ha dopmupoBaHue channa ansa otobpaxeHus
pe3ynbTaToB AnA yxe chopMUpoBaHHON Moaenu

TpeTuii BapuaHT NPOXOXKICHHS 3a/IaHUST TAKIKE MOXKET OBITh PEaTM30BaH TOJILKO JUIS YXKe
chopmupoBaHHOr Moxenu. Kpome Toro, moppasymeBaercsi, 4TO Ui 3TOW MOJCIH YXKe
NPOBOJIWIMCH pacdyeThl. B oOmem ciay4ae, 3amaHusi, MPEIyCMaTPUBAIONINE TOJIBKO
dbopmupoBanue Qaiina I MOCIEAYIOMEro OTOOPaKEHUs PEe3yIbTaTOB, COJIEPKAT TOJIBKO
paznen $SPRINT, nanpumep:

$ PRINT

PesynsTaT 'DISP ()
$ END

Ecnu 3anmanue, Hampumep, 3anucano B aitn "OUTFILE", To 3amyck 3amgaHus Ha
0TOOpakeHHe Pe3ylbTaTOB BBIMVISIIUT aHAJIOTUYHO 3aIyCKy 33[JaHMs Ha pacueT U OTOOpaKeHHe
Ui y’Ke chopMUpOBaHHON MOJENH:

> SLANG OUTFILE TEST
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rae OUTFILE - daiin, comepkamuii TEKCT 3amaHus Ha QopMupoBanue daiina s
MOCIEIYIOIEr0 OTOOPaKEHUS Pe3yJIbTaTOB JJIs ykKe c(HOPMUPOBAHHON MOIENH;
TEST - ums yxe chpopMupoBaHHON MOJEINH.

B »TOoM cnyuae 3amanue Takke Oyner o0pabOTaHO TEKCTOBBIM MPEMPOLECCOPOM U
TpaHcnaropoM. Ha stame npemnporieccopHoil 00paboTKH M TPaHCISILMU CO3/1aI0TCS BPEMEHHBIE
¢daiinbl. Ecnmu He OynyT oOHapyKeHbl CHHTAKCHYECKHE OIIMOKHM, BpeMEHHbIe (ailiibl
COXPpaHSIOTCs U1 00pabOTKH MporpamMMoil yrpasieHus 6a30i JaHHBIX.

[Tocne aTOrO MpOLIEYpPON BBI3BIBAETCS IMporpaMMma yrpasieHus: 6a3oi qaHHbIX. Ha sTom
JTane BBHIMOJIHEHUS 33JaHUsl HUCMOJb3YeTCs NepeMeHHas dYacTh 0a3bl JaHHBIX MOJENH,
nepBOHAYaIbHAsE Komusi KoToporo mnoiydaercs u3 ¢aina TEST.VAR. B stot (aitn BHOCUTCS
UH(OpMALIUS O TOPSI/IKE BHI30BA U 3HAUEHUSX KIFOUEBBIX MapaMeTpOB MPOrpaMM OTOOPasKeHHUS.

OTOT BapHaHT MPOXOXKJEHUS 3a/laHus MpeAHa3HaueH sl IPEICTaBICHUs Pe3yIbTaTOB B
BBIOpaHHOM MOJIB30BaTENeM (hOpME MOCIIE BHIIOTHEHUS pacyeTa.

1.6.  MPOLIEQYPA OBCNYXWUBAHUS CUCTEMHOIO
KATANOTA (ARM)

1.6.1.®yHKUMM npoueaypbl 06CNyXKMBaHMA CACTEMHOrO Katanora

[Iponenypa o6cnykuBanust cucteMHoro karanora ARM npennazHaueHa Juist:

*  MOJIy4eHHs KpaTKOW MH(POpMAIUU O TEKYILIEeM COCTaBe OMOIMOTEK KOMILIEKCA;

* TIOJy4Y€HUS OINEpaTHMBHOW CHPaBOYHOW HHGOPMALUU O pa3IHMYHbIX KOMIIOHEHTax
KOMILIEKCa;

* n00aBiieHUs MOJyJeH B OMOJMOTEKHM KOMIUICKCA W WX HUCKIIOYCHHS U3 COCTaBa
O1OIMOTEK KOMILIEKCA.

Bce pelictBust 1m0 0OCTYy)XMBAaHHIO CHCTEMHOIO KaTajlora BBINOJHSIOTCS YTHJIUTAMH

PRADIS. IIpouenypa ARM obecnieunBaer:

* MpOBEpKYy Hanuuus ¢ailyioB, HEOOXOIUMBIX Il BBIIIOJHEHUs 33JaHus (B TOM YHUCIIE
¢aiioB, MMeHa KOTOpPbIX OBUIM 3aJaHbl IPU BBI30BE MPOLEAYpPhl B KayecTBE
napaMeTpoB, (hailIoB BBITOIHAEMBIX MOJyJIeH, (haiiia cucTeMHOr0 KaTajiora U fp.);

* YHHUYTOXECHHE (AiIOB, HAXOMSAIIUXCA B TEKYyLIEeM IOAKATaJIOre, MMEHa KOTOPBIX
OyOJIMpYIOT MMEHA CO3]aBaeMbIX BPEMEHHbIX (DaiiyioB;

* BBI30B HCIOJHIEMBIX MOIYJEH B TOM IOpPSAKE, B KOTOPOM 3TO NPELYCMOTPEHO
3a/laHuEM;

* KOHTpPOJIb KOPPEKTHOCTH 3aBEpLICHHMs TOTO0 WJIM HWHOIO MOJYJs, Bbljaya
COOTBETCTBYIOIIUX COOOIIEHUH 00 ommoKax;

* cosnanue (aiina cucremuor neyatu (SYSPRINT.TXT), B koTOphIii onaaaer JIUCTUHT
aHAJM3UPYEMOr0 MOJIyJIsl M COOOLIEHUS BceX 0TpadoTaBIIMX yTWINT. Eciiu B Tekyiiem
noakarainore yxe npucyrcrBoBai (aitm SYSPRINT.TXT, To oH nmepenMeHOBBIBACTCS
B ¢aitn SYSPRINT.BAK. Kak mpaBuino, uapopmanus, BeljaBaeMasi Ha KpaH B X0JIe
paboTel TpoLeaypbl OOCTY)KHMBAHHUS CHUCTEMHOTO Kartajora, ayonupyercss B daiie
SYSPRINT.TXT. Kak u B ciaydae c mOpouexypoil BBIOJHEHMS 3afaHus, (aiin
SYSPRINT.TXT wmoxer ObiTh 00paOOTaH TEKCTOBBIM PENAKTOPOM U JIPYTUMHU
AQHAJIOTMYHBIMM CPEICTBAMHU UCIIOJIb3YEMOU ONEPALIMOHHON CUCTEMBI.
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1.6.2.KpaTkasa MHdopmMaLMa O TeKyLleM cocTaBe paclumpsieMbIiX 6UbGnnoTek

Kak yxe OBUIO cKa3aHO BBINIE, KaXaas M3 OHOIMOTEYHBIX MNPOTPAMM COCTOUT U3
UHPOPMAIMOHHON YacTH U 00BEKTHOTO Koja. MH(popMaIMoOHHas 4acTh MPOrpaMMbl HAXOUTCS
B (aitne cucremHoro karanora ARMCTLG. [TockonbKy B cOCTaB KOMILJIEKCA BXOJUT HECKOJIBKO
pacImpseMbIXx OMOMHOTEK, HHMOPMAITUS IO MOIYJISIM KaKJIOH M3 OMONMHOTEeK 0O0BEeIUHSAETCS B
COOTBETCTBYIOIIMN €¥ KaTtajor. Pa3nuuyaroT KaTajor MOJENeH, KaTaJor IHporpaMM pacuera
BBIXOJTHBIX MEPEMEHHBIX, KaTaJor rpaduyeckux oOpa3oB M KaTaJOT MPOTPaMM OTOOPaKCHHUS.
Nudopmanmio o conep>KMMOM 3THUX KaTajJoroB MOXHO MOJIYYHUTh IO KOMaH/Ie

> ARM ?
CtpyKTypa crpaBOYHOM HH(POpPMAIIHH, TTOTyYIaeMO 110 3TOMY 3aIpocy:

CnpaBouHass MHOopMaUMsI N[O CHMCTEMHOMY KaTajory

ATpu6yTH CHMCTEMHOI'O KaTajora KOMIJIeKca Pradis

HomMep Bepcum 4.2

Ton cospaHus 0706
CepuitHElA HOMEP 101
NneuTnpmxarop % % ok %k ok %k Kk ok k kK

ComepxmMoe KaTajora MOLEJIel DJIEMEeHTOB :

N wmsa KpaTxkxoe HaBHadYeHHNE

BELTV XapakTepucTMka PEeMHs, BajaBaeMasi TabIMYHO C yYeTOM BHITSIKKU
PeMHs

BLOK Ynpyruizi BOCBEMMYT'OJNIBHEI 3JIEMEHT (KMPNMYMK)

BRK Ynpyrast CBsi3k C XPYINKMM pasBpylleHMeM

ConmepxmuMoe KaTajiora IpPOrpaMM pacuyeTa BHXOLHEX I1apaMeTpoB:

N wMsa KpaTkoe HaB HaudYueHMNE

A PacueT ycCKOpeHusT y3ja

ACSCUM PacueT KpUTEpPMEB NOBPEXIOEHMSI OT BaMenJIeHUs

APRF PacdYeT annpoKCMMMPOBAHHOI'O BHadYeHMsT TabIM4YHO BaJaHHOM
dyHKIMN

BUKA PacueT cMacwTaBMpOBAHHOI'O SBHAYEHMUSI SaJaHHOM IIepeMeHHOM

ComepxmuMoe KaTayora rpabpmueckmx o6pasoB:

ComepxmuMoe KaTajiora IPOTPaMM OTOGpPaXeHMs :

N wMsa KpaTkoe HaB HaudYueHMNE

ACAD IlogTOTOBKa HAHHHX AJIsT oOToBpaxeHuMs rpabmkoB B cucTeMme
AutoCAD.

DISP OTob6paxeHne pesyJLTAaTOB B Buie IpadMkoB Ha BKpaHe IuUCILIee.

GRAFCH Oro6paxeHne pesSynbTaTOB B BUJIAE CHMMBOJBLHEX I'padmxos.

PA7TAB llocTpoeHme Tabauus pesynsTaToOB B dpopmare IA-7.

TAB OTobpaxeHne pPesSyJILTATOB B BuIAE TabamMusl SHaYEHWUNA.

TABL OTobpaxeHne pPeByJLTAaTOB B BuIAe TabiamMusl SHaAYEHWUNA.

1.6.3.lNNonHbLIN NepeyYeHb TeM, MO KOTOPbLIM MOXXHO NOJTYYUTb CMPaBOYHYIO
uHdopmaumo

Kpome wHbpopMammu o OUOIMOTEUHBIX MOAYJISX B CHCTEMHOM Karajore MOXKET
IOPUCYTCTBOBATh M Jipyras Imoje3Hass crpaBouHas HHpopmauus. [lonHBIA CHHCOK TeM, IO
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KOTOPBIM OHA HMeEeTCs, (3TOT CHHMCOK COJEPKUT B TOM 4YMCIE M CIUCOK pPacCIIUPSIEMBIX
KOMIIOHEHT KOMIUIEKCa, [0 KOTOPBIM UMEETCsl cripaBouHas MH(GOpPMaIKs) MOXKHO MOJYUYHUTh IO
3anpocy

> ARM *

B otBeT Ha 3TOT 3a11poC MMOJIb30BaTCIIb IMMOJTYy4acT OTCOpTHpOBaHHHﬁ o aJI(I)aBI/ITy CITMCOK
TEM, KOTOpI)II\/’I BBITTIAAUT IIPUMCPHO TaK:

CnpaBouHass mMHbopMauMst IO CHMCTEMHOMY KaTajiory.

ATpMBYTEH CHMCTEMHOI'O KaTajlora KOMIJIeKca Pradis

HomMep Bepcum 4.2

T'on cospanus 0706
CepuitHElA HOMEpP 101
Uneurnpmxarop hkkkkkkkkk

Cnoucok TeM, Ho KOTOPEM MMEeeTCslI CIIpaBOYHAA m—ld)opmauusz:

ATRC BAL3DJ BAL3DK BALKA BELT

BELTV BLOK BORDER BRK BUKA
C CIL3DC CMASS COS3E CYLDR
DEBUG DEFORM DELR DFIA DFIB

1.6.4.NMony4yeHue cnpaBoO4YHON MH(pOPMALIUM NO KOHKPETHON TEMe

Jis mosydeHus crpaBOYHOM HMH(OpPMALMKU MO KOHKPETHOM TeMe HCIOJB3YyeTCsl Takas
¢dopma BbI30Ba poueypsl ARM:

> ARM ? <TeMa Banpoca>

[lonyuennas B pesyibTaTe 3amnpoca HHGOpMalMs, HampuMep, MO MOJEIM 3JIEeMEHTa
COJIEPIKUT:

* Ha3BaHUE U KPATKOE HA3HAYEHME IJIEMEHTA;

* CHHCOK CTeneHeil cBOOO bl MOIENH;

*  CIIMCOK IapaMeTpOB MOJEIIH;

*  MH()OPMAIHIO O CTPYKType pabovyero BEeKTopa MOJAEIH;

* [acmnopT MOJAEIH.

Ora wHpOpMAIUsS MOXET OBITh IOJE3HA IOJIb30BATEISAM - pa3padoTYMKaM MOJeieH
AIIEMEHTOB.

[Tpumep cripaBovHOM MH(GOPMAIMH IO MOJIEIH JIeMeHTa (JIMHEHHAas ynpyras 0JTHOMEpHast
Oe3pa3MepHast py>KUHa):

Cnpaekxa no MOJIEJIM snemenTa K

HABBAHUE: Ympyra CBsASB MeXAYy IABYMSI CTEIIeHSIMM CBOOGOXEI.
OBJIACTL INPUMEHEHWUS : MexaHuka.
CTEIIEHM CBOBOJEL:
1 - mocrynarenbHa (BpamaTesNbHasi) NEepPBOI'O CBSIBHBAEMOI'O Tena;
2 - pocrynaTenkbHa (BpamaTesbHasi) BTOPOI'O CBSIBHBAaeMOI'c Teja.
[NIAPAMETPHI:
1 - BemmumHa ko3ddmMuMenTa xecTkocTm (K >= 0).
SJIEMEHTHE PABOYEI'O BEKTOPA:
1 - sHeprusi, HaKOIUIEHHAas DBJIEMEHTOM.
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[lacnopT Momemnm sinemeHTa K
EXT = 2, ENT 0, PAR =
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[To 3anpocy ARM ? <uMs TeMBI> MOXHO MOJyYUTh TaAKKE KPATKYIO CIIPaBKY O HEKOTOPBIX
JJIEMEHTax BBIUUCIMTENBHOrO sapa. Hampumep, cnpaBka O @IporpaMMmMe HHTETPUPOBAHUSA
SHTERM:

> ARM ? SHTERM

Eme pa3 HyXHO cka3aTh, YTO CIpaBKa, nosiydaemas 1o 3ampocy "ARM ?", saBusercs
KpaTKoOH U IpeiHa3HaueHa [yl OIepaTUBHOIO UCIOJIb30BaHUs. boiee noipobHyo nHpopMaLuo
10 TOMY WJIH UHOMY BOIIPOCY CJIEAYET UCKATh B JOKYMEHTAIUH.

1.6.5.Bkno4veHme nporpamMmm nosnb3oBaTesnia B AUHaAMU4YecKme n
nonb3oBaTesfibCKMe 6MGNNOTEKN U UCKNOYEeHUe paclunpseMbIX
KOMMOHEHT u3 6ubnmnotek PRADIS

Jnst momydeHus 0ObEKTHOTO MOJYJIS, €r0 BKIIOYCHHSI B JUHAMUYECKYIO OHMOIMOTEKY U
BKIIIOUEHUSI CIPABOYHON HH(OpMAIMK B CUCTEMHBIH KaTaJllOl KOMIUIEKCA HCIIOJIb3YyeTCs
komanna ARM +. Hanpumep:

> ARM + MODEL

Jns Toro, 4yToOBl 3Ta KOMaHAa ObUIa KOPPEKTHOH, B TEKYLIEM KaTalore J0JKEeH
npucyrctBoBath ¢aitn  MODEL.FOR (MODEL.F), conepxamuii TekcT OHOIMOTEYHON
IIPOrPaMMBI.

ITo stoit xomanae npouenypa ARM ocymectiser BeizoB komnuiusitopa ¢ FORTRANa
(mpenmosyaraeTcss 4TO IOJIB30BATENlb YK€ HMMEET JHMIIEH3MOHHYIO KOMHI0 KOMIMIATOpa). B
clly4yae, €Clli CHHTaKCHUYeCKHMX OIIMOOK He oOHapyxkeHo, B karamore DINAMA/PLAGIN
nossusercs ¢ain MODEL.DLL

B ¢aiin SYSPRINT.TXT nomagaer AuCTHUHT HH(OPMALMOHHONW YacTH MHPOTPaMMBbl C
COOTBETCTBYIOIIUMH cooOmieHussMu. Ecnu B cucteMHOM KaTajore MH(OpMaIus Mo JaHHOMY
MOJYJII0 OTCYTCTBOBala, TO BBIAAETCS COOOIIEHHE, YTO MacHopT HporpamMmbl J00aBIEH B
CUCTEMHBIN KaTajor. B mpoTHBHOM ciydae cOOOIIEHHE yKa3bIBaeT, YTO MACIOPT MPOrpaMMbl
3aMeIlaeTCsl B CHCTEMHOM KaTaJore.

bubnuoreynas mnporpamma, Kak NpaBWIO, COAEPKUT CHPAaBOUHYIO HH(OpMAIHIO,
IpeIHa3HaYeHHYIO JIJIsl BKJIFOUEHUS B CUCTEMHBIN KaTayior. Eciu BkiItoueHue 3Toil nHpopMaun
IPOXOJUT YCHELIHO, YTHUJINTA BbIIaeT COOOIEHHE:

M (I 00l1) O6paborTaHa M BHeCeHa B CMCTEMHE KaTajloI' COpaBoYHass MHbopMams
O BKIOYAEMOMY MOZAYJI.

B cinywae orcyrcTBHs B 0O0pabaThiBaeMOM MOJYJI€ CIPABOYHOM HMH(POPMALMH IO
BKItoyaeMomy moxaymo, B SYSPRINT.TXT nmomanaer coobuienue:

M (I 002) BkiouYaeMslli B CHMCTEMHEM KaTaJloT' MOAYJE HEe COAEPXUT CIPaBOYHOM
nubopmanym .

HopmanbHoe 3aBepiieHHe YTHIUTHI BKJIIOUYEHHUS COMPOBOXKAAETCS COOOIIEHHEM 00
YCIHELIHOM 3aBEPLICHHH POTPAMMBIL.
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Ecnu Hy’)XHO TOJBKO BKJIIOYHUTH WJIM 3aMEHMTh MH(POPMALMOHHYIO YacTh NPOrpaMMbl B
CHUCTEMHOM Kartajore (HalpuMmep, BO3HUKJIA CHUTyalus, KOrJa HEBEpHO ObUI 3a/aH MacmopT
pOTrpaMMbl), UCTIoNb3yeTcs komanaa "ARM !":

> ARM ! MODEL

Hakonern, ecnu HEOOXOAMMO TONBKO MOJYYUTh W BKIIOYUTH MOIYNb B JUHAMHUYECKYIO
O6ubMoTeKy, ucnosib3yercst komauaa "ARM #":

> ARM # MODEL

B sTOM ciydae mociie BpI30Ba KOMIWIATOpA U OUOnIMoTeKapss He OyneT BbI3BaHA YTHIIUTA
BKJIFOUEHUS MOJYJII B CUCTEMHBIN KaTaJor.

HckmroueHne CChUIKM Ha OMOJMOTEUHYIO MPOTpaMMy U3 KaTajora OCYIIECTBIISETCS
xkomaugou "ARM -":

> ARM - MODEL

JloGaBnenune OubmuoreuHoi mporpamMmel rpadudecknx oopazoB GPROG ocymiectBisieTcs
KOMaHI0U

> ARM p GPROG

Hus  Bxmouenuss noxmnporpaMmvmbl  SUBPROG B 1onb30BaTeNnbCcKyrd  OHOTHOTEKY
USER.LIB ¢ wmenbio JajJbHEHIIEr0 MHOTOKPATHOIO €€ MCIOJb30BaHUS B Pa3IMYHbBIX
mporpamMmax MoJiejiel ciielyeT UCI0JIb30BaTh KOMaH Ty

> ARM u SUBPROG

Kancz[a;l N3 OIMCAaHHBIX BBINIC KOMAaHJ MOXECT OBITh MCIIOJIL30BaHA JJIs BBIITOJTHCHHA
O,I[HOHMGHHOfI orn€panr OAHOBPEMCHHO I HECKOJIBKUX MO,Z[yanI, HallpuMep:

> ARM + MODEL PRVP TEST

[locne 3aBeprieHust oOmnepanuil  BKIIOYSHHS/MCKIIOYEHUST MOIYJS PEKOMEHIYETCS
IPOBEPUTh IPABWIBHOCTh CAENAHHOH paOOThl, MOCIEIOBATENbHO BBIIOJIHUB KOMAaH[IbI
noiy4enus cnpaBouHor nHpopmaruu ("ARM *", "ARM ?" u, nanpumep, "ARM ? MODEL").
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2. YNPABJIEHME PABOTOWU BbIYUCITUTENIBHOIO
AOPA

B pasgene onucanus 3amanust Ha pacder PRADIS-mporpaMmbl (HamoMHUM, YTO 3TO
paznen HaumHaetcsi 3aroiioBkoM $RUN) monb3oBarens 3ajaeT OJUH MM HECKOJIBKO BBI30BOB
mporpamMmM HHTETPHUPOBAHMA. HpI/I OIMMHMCAaHUHU 3THUX BBI3OBOB OH UMCCT BO3MOXXHOCTH YIPaBJIATh
paboToil BBIYMCIMTENBHOTO s/Ipa KOMIUIEKCA, OTOOpaKEHHEM pe3yJbTaTOB B XOJE pacuera,
nporpaMMoil ¢akropusanuu. 31ech Mbl pACCMOTPUM YIPABJICHHUE ONEPaTUBHBIM OTOOPAKEHUEM
pe3yJbTaTOB B XOJI€ pacueTa W pabOTON BBIYMCIUTEIBHOTO sijipa. Bo3MOXKHOCTH ymHpaBieHUs
BU3yalM3aleil u nporpamMmoin (akTopusalli pacCMOTPEHbI B IPYIHX pasjieiaxX HacTOSIIEero
PYKOBOJCTBA.

2.1. OMNUCAHUE BbI3OBA NMPOIrPAMMbI UHTETPUPOBAHUA
U NEPEMEHHbIX, OTOBPAXAEMbIX B XOE PACYETA

Ha cnepyromem npumepe MOKHO IPOCIEAUTH OCHOBHBIE AJIEMEHTBHI OINMCAHMS BBI30BA
[IpOrpaMMbl HHTETPUPOBAHUS:

PacueT mpomnecca 'SHTERM (END=10, DRLTX=0.05;
CkopocTs A (2) =(,10),
CkopocTs B = (-10,1),

CkopocTes B = (1,-10),
CkopocTe C(3),
CkopocTe C = (-1.1,) )
3nmecy "Pacuer mporecca" - umeHTHGUKATOP MIPOrpaMMBI HMHTErpupoBaHui. 1o xon
p p mporp pup Yy

pacyera 3TOT UJCHTU(UKATOP OTOOpaXKAaeTCsl B BEpXHEH YaCTH HKpaHa JAUCIUIES.

"SHTERM" - ums nporpaMMbl HHTErpupoBaHus. B HacTosIiee BpeMst B COCTaB KOMILIEKCa
PRADIS Bxoasr nporpammsl uaterpupoBanss SHTERM n NEWMARK.

"END=10, DRLTX=0.05" - x;itoueBble apaMeTpsl, 3a/1aBa€Mble M0JIb30BaTEIEM ISl ATON
IIPOrpaMMbl MHTETPUPOBAHUA. 3HAUYEHHUs OCTAIbHBIX KIIOUEBBIX I1apaMETPOB IPOrpamMMBbl
MHTETPUPOBAHUS IPUHUMAIOTCS [0 YMOJIYAHHUIO.

[Tocne pazgenutens ";" ciexyerT CHMCOK BBIXOJHBIX NMEPEMEHHBIX, TPAQUKH U TEKYIIUe
YHUCJIOBbIE 3HAYEHMsS] KOTOPBIX JIOJDKHBI OTOOpakaTbcs B XO0J€ paboThl ATOH MpPOrpamMmbl
uHTerpupoBanus. Kaxkaas u3 BbIXOJIHBIX NepeMeHHbIX B koMmiuiekce PRADIS moxer ObITh
IIPOCTON MJIM MHOTOKOMIIOHEHTHOM. B citydae oToOpakeHHss MHOTOKOMIIOHEHTHOM MTEpEMEHHOMN
JIOJKEH YKa3bIBAThCS HOMED BBIBOAMMOM KOMIIOHEHTHI. ECiiM HOMEp KOMIIOHEHTHI HE yKa3aH, TO
[OJIpa3yMeBaeTcsl, 4YTO JOJDKHA BBIBOAMTHCA IE€pBasi KOMIIOHEHTAa MHOTOKOMIIOHEHTHOM
nepeMeHHoil. B Hamem npumepe mnepBoi  OTOOpaxkaeMoil IepeMEHHOHl  sBIseTcs
MHOrokomnoHeHTHas: nepeMenHas "Ckopocts A". IlpegycMoTpeH BbIBOJ BTOPON KOMITOHEHTHI
JTOU IIEPEMEHHOM.

Eciu mpu omnucaHum BbI30Ba MpOrpamMMbl MHTETPUPOBAHUS I0JIb30BaTEIb MOTpeOOBa
0TOOpa)kaTh TaKO€ KOJIMYECTBO BBIXOJHBIX MEPEMEHHBIX, KOTOPOE IMPEBBIIIAET MaKCUMAaJIbHO
pa3pelieHHoe, To OyneT 0ToOpaKkaTbCsl MAKCHUMAJIBHO Pa3pelIeHHOe KOJINYECTBO MEPEMEHHBIX.
W3 cnucka, yka3aHHOTO IOJIb30BaTelleM, Uil OTOOpaxkeHus OynyT BbIOpaHbl IEpEMEHHBIE,
PacIoJIoKEHHBIE B HaYaJle CIIUCKA.

Bo3MoxHO omucaHHe BbI30Ba MPOTrpaMMbl HHTETPUPOBAaHUS 0€3 YKa3aHMs CIHCKA
0TOOpaxkaeMbIX IEPEMEHHbIX:
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PacueT mpounecca 'SHTERM (END=10, DRLTX=0.05)

Takolf BBI30B MPOTrpaMMbl MHTETPHUPOBAHUS SKBHUBAJEHTEH TPEOOBAHHUIO MOJIb30BATEIN
oTOOpa)kaThb B XOJIE pacyeTa BCE BBIXOJHbIE NEpPEMEHHbIe, ONUCAHHbIE B 33/JlaHUU. 3HAYEHUS
HIDKHETO W BEPXHEro IpPEeNeNIoB Ul JTHUX IIEPEMEHHBIX IPUHATH 10 yMon4aHuioo. Eciau
KOJIMYECTBO BBIXOJIHBIX IEPEMEHHBIX B 3aJJaHWH IPEBBIIIAECT OTPAaHUYEHHUE [0 MAKCHUMAJIBHO
BO3MOXKHOMY KOJIMYECTBY OTOOpa)kaeMbIX MEPEMEHHBIX, TO OyJeT 0ToOpakaTbcs MaKCUMAaJIbHO
BO3MO)KHOE KOJIMYECTBO mepeMeHHbIX. Ha cocTaB oToOpa)kaeMbIX MEPEMEHHBIX B 3TOM Cllydae
II0JIb30BATENb [OBJIUATH HE MOKET.

Heobxonumo nMmeTs B BHY, UTO OTOOpa)keHHE PE3YyJIbTAaTOB MO XOAY pacyeTa HE BIUSET
Ha MX OTOOpa)keHHe Moclie pacyera. ITO 03HAYAET, HAIPUMEP, YTO €CIIM KOJIMYECTBO BBIXOIHBIX
IEPEMEHHBIX B MpOrpamMMe - JecsATh, a IO XOJYy pacyera OTOOpakaloch TPH, TO IOCIE
BBITIOJIHEHHUSI pacyera JOCTYMHbI [UIs OTOOpaXXeHHs BCE JeCATh OMUCAHHBIX BBIXOJHBIX
MIEPEMEHHBIX.

K nepemennsim nporpamm unrerpupoBanus (SHTERM, NEWMARK) noGaBneHsr:

e PRTTIME - 3HadyeHwe 4YacTOThI BBIBOJA MpPH pacyere B ceKyHaax (1o
yMouaHHio pa3 B 30 ceKyH] peallbHOTO BPEMEHN ).

* OUTPER

« OUTVAR

2.2. KNOYEBbIE MAPAMETPbI MPOrPAMMBI
MHTETPUPOBAHUA

VYrpasienne paboToO MHporpaMMbl UHTETPUPOBAHUS OCYLIECTBISETCS C IOMOIIbIO
KJIFOUEBbIX napameTpoB. B Tabnuue 2.1 mpuBOAMTCS HepedyeHb BCEX AOMYCTHUMBIX KIHOYEBBIX
apaMeTpoB MPOrpaMMbl HHTETPUPOBAHUS U KPATKO 0XapaKTEPU30BaHO HA3HAYEHHUE KaXKJ0ro U3
HUX.

B rpage "Orpannyenuss Ha mapametp" Tabnuubl 2.1 yka3zaHbl MHTEPBaJIbl JIOIYCTUMBIX
3HAUEHUN COOTBETCTBYIOLLETO KJIKOYEBOro napamerpa. [lo-ymonuanuio cuuraercs, 4To HUKHSAA
Y BEpXHSs [PaHULbl UHTEpBaJIA SBJSIOTCA JOMYCTUMBIMU 3HAaYEHHUSIMH KJIFOUEBOI0O rapamerpa. B
IIPOTUBHOM CJIy4ae psJOM C HWKHUM WJIM BEPXHUM 3HAUEHUEM MHTEPBAJIA YKa3aHbl CUMBOJIBI
UCKJIIOYAIOIIMX CKOOOK (COOTBETCTBEHHO | wiu [). B kauecTBe rpaHull MHTEpBaja MOTYT
WCIIOJIb30BAThCSl 3HAUECHMs JPYIMX KIHOYeBBIX napameTpoB. Benmnumna RLMAX, yka3zaHHas B
KayecTBE BEpXHEH I'paHUIlbl MHTEpBaJia AOMYCTUMbIX 3HAYE€HUMN, TOBOPUT O TOM, UYTO 3HAUECHUE
ATOTO KIIOYEBOI'O IMapaMeTpa MOXKET ObITh CKOJb YTOJHO OOJBLIMM YHCIOM, Pa3pelIeHHBIM
tpanciusitopom PRADIS. B aroif ke rpade B ckoOkax yka3aHO 3HAYEHHE ITOrO KIFOUYEBOIO
napaMmerpa no ymomuanuto. Hampumep, s kiroueBoro mapamerpa END ykazaH uHTEepBan
nomnyctumbix 3HaueHuit |0 ... RLMAX (iro6oe uncio, paspemenHoe Tpanciastopom PRADIS u
6onbmee (). 3HaueHHE S3TOro KIIOYEBOro MapaMerpa mo ymonvanuto - 0. 3amaHHOE mO
YMOJYaHUIO 3HAYEHHE SIBJISIETCS HEJONMYCTUMBIM, MO3TOMY IPH Ka)XXAOM BBI30BE MPOTrPaMMbl
MHTETPUPOBAHUS T10J1b30BATENb JOJDKEH 3a/1aBaTh 3HaUEHUE KiroueBoro napamerpa END.

B Bameil BepcuM KOMIUIEKCAa 3HAY€HHUS KIIOYEBBIX I[apaMeTpOB  IMPOTrPaMMBbl
MHTETPUPOBAHUS, IPUHUMAEMbIE 110 YMOJYaHHUIO, MOTYT OTJIMYATbCA OT IPUBEIEHHBIX B ATOU
tabiuue. [lepeueHp M 3HaY€HHs KIIOYEBBIX NapaMETPOB MPOTrpaMMbl MHTETPUPOBAHMS IS
Bauieil Bepcuu komiuiekca PRADIS M0OXHO 1OJIydnTh IO KOMaHE

> ARM ? SHTERM
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Tab6auna 2.1. [IepedeHp KIIIOYEBBIX TAPaMETPOB ITPOrPaMMbl HHTETPUPOBAHMS.

Nmna Hasnayenue napamerpa Orpannuyenus |Ilpumeuyanue
Ha mapameTp
END BpEMSI OKOHYaHUsI MHTEIPUPOBAHUS 10 ... RLMAX | Obs3aTeneH,
(0) noapazaen 2.3

ouT MUHUMAaJbHBIN 11ar BeiBoAa pe3ynbratoB | 0... RLMAX |mogpasmen 2.4
pacyeTa (0)

SMAX MaKCHMAJIbHBIH I1ar HHTErPUPOBAHHUS 1.*10"... noapaszen 2.6

RLMAX (0.01)
SMIN MHHHMAJIBHBIH IIar HHTErPUPOBAHHUS 1. *10"... noapaszaen 2.6
SMAX
(1*10™

ITR MAaKCUMaJbHOE YHCIIO UTEPALIUK Ha 11are l...RLMAX |noxpa3szen 2.9
MHTETPUPOBAHUS (5)

SAVE 1I1ar COXpPaHEeHMs TEKYILEro COCTOSHUS 0..RLMAX |noxpasgen 2.10
pacyeTa (1e10)

DRLTX OTHOCHTEJIbHAS cocrasnstomias 10... RLMAX |nonpaznen 2.5
JOITYCTUMOM JIOKAJIbHOW MOTPEUIHOCTH (0.001)
/JII1/ Ha mare MHTErPUPOBAHUS

DABSX ABCOJIFOTHAA cocraBnsromas 10... RLMAX |nmonpasaen
JIONTYCTUMOM JIOKaJIbHOM MOTPEIIHOCTH (0.1) 2.5,2.11.3
Ha [1are HHTErpUPOBaHUS

DRLTU OTHOCHUTEJIbHAS cocrasnstomias 10... RLMAX |nonpaznen
JOIYCTUMOM MOTPENTHOCTH ONPEAEIICHUS (0.001) 2.8
apryMeHTa B IPOLECCE pEeIICHUS
CHCTEMbl HEJIMHEHHBIX YpaBHEHU I
/CaJlY/

DABSU ABCOJIFOTHAA cocrasnstomas 10... RLMAX |nonpaznen
JOTTYCTUMOM TTOTPEITHOCTH OIPEACIICHUS (0.01) 2.8
aprymenTa B mnpotecce pemenus CuJlY

DRLTI OTHOCHTEJIBHA{I cocTaBnsgromas 10... RLMAX |monpazmen
JOIyCTUMOM HEBS3KHU MPABOM YacTH B (0.001) 2.8
npouecce pemenus CHJlY

DABSI ABCOJIFOTHAS cocramnstomast 10... RLMAX |nonpaznen
JOTTYCTUMOM HEBSI3KH MPABON YacTH B (0.1) 2.8,2.9
npoiiecce peuenus CuJlyY

OPTIM CTEIEHb ONTUMU3AINU UCXOTHOMN 0..4 VYnpasnsier
MaTPUYHOU CTPYKTYpbI /0,1,2,3,4/ IIpOrpaMMon
c(OpMHPOBAHHON MOJENIN (dakTopuzanu

SCHEME METOJ1 UHTETPUPOBAHUS: HESIBHBIN 0..2 [lonpaznen 2.13
[Irepmepa /0/, HesiBHBIN Hbtomapka /1/, (0)
SIBHBIN Diinepa/2/. 3HaueHus
SCHEME=2 u CONTROL>0
HECOBMECTHMBI.

SECOND IpU3HAK 0053aTeIbHOCTH BTOPOH 0..1 noapaszaen 2.9
utepauuu npu pemenuu CuJly. (0)

FLAG yKa3bIBAET, YTO IMPUHSATO 32 OA3UCHYIO 1.2 noxapaszzaen 2.13
nepeMeHHyto npu pemennn CuJlY u (2)
ouenke JIII:
nepemenenue /1/ i ckopocts/2/

SCALE paspemaert /1/ unu 3anpernraet /0/ 0..1 noapaszaen 2.13
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Nms

Hasnayenue napamerpa

Orpannyenus
Ha nmapameTp

IIpumeyanue

M3MEHEHHUE B XOJI€ pacueTa Ipe/IesioB
MOCTPOCHHUS IpapUKOB 0TOOPaKAEMBbIX
MEPEMEHHBIX, ISl KOTOPBIX ATH MPEJIEIIb
HE 3aJ1aHbl IBHO

(0)

CONTROL

Mpezesl yMEHBIIEHUS 11ara 1o KpuTepuio
JIIT; TpeGoBaHMs HA YMEHBIIICHHE I1ara
0 KPUTEPHIO

JIIT amxke 3aauennss CONTROL
UTHOPUPYIOTCSA. OTHOBPEMEHHO CITYKHUT
JUTSI TIPUHYIUTENBHOTO IeMIT(UPOBAHUS
BBICOKOYACTOTHBIX KOJIEOAHUI

0... SMAX
(0)

nozapazaen 2.6,
2.7,2.11.3

WEIGHT

BECOBOM K03(h(pUIIHEHT, COBMECTHO C
napamerpom CONTROL
OIpeIeNIAIONINI CTeNEeHb
neMripupOBaHUs BEICOKOYACTOTHBIX
kosnebanuii. OpUEeHTUPOBOYHO NIPU
WEIGHT=I1. 3a 1 nepuon racsrcs
KosIe0aHUs C EPHOAOM <
10*CONTROL.

0..RLMAX (1.)

noapasaen2.7

CHECKM

paspemtaer /1/ win nogasnser /0/
MIPOBEPKY MHEPIIMOHHBIX CBOMCTB IS
BCEX CTeneHeil cBo6oabl 00beKTa Ha
IIEPBOM UTEPALMH [IEPBOrO IIara.

(1)

noapazzaen?.13

PREDICT

MpHU3HaK nocTtossHHOTO /0/ Min
JTuHeHoro /1/ mporuo3a no yCKopeHusM
B HauaJe Iara

(0)

[Tonpasnen
2.13,2.11.2

MODE

PEKUM HHUIIUAN3AIUHN dKpaHa:
TEKCTOBBIH/ 1/, Tpadmdeckuii/2/

1.2
2)

ITonpaznen 2.13

CHANGE

yKa3bIBaeT, HaKIaAbBath (1)  /0/
N300paKEHUs TEKYLIUX MOJI0KEHUN
00BEKTa IPU BU3yaJTU3aIMH WA HA
Ka)KJIOM I1are 3atupats /1/ mpeasiayiiee
n300paKeHHe, 3aMEHSIsl €0 TEKYITHM

VYnpasnsier
MOJICUCTEMOM
BHU3YyaJIN3aIIU
o0BeKTa

DRAWEFCT

oroOpaxats /1/ unu vet /0/ mpouecc
CHMBOJIbHOH (DaKTOpU3alUK Ha DKpaHe

(1)

Yupasnser
MPOrpamMmoit
(hakTOpHU3aAIIHI

TIMER

¢unar, ynpasisoLil BHIBOJOM Ha 3KpaH
OTMETKH BPEMEHHU UHTETPUPOBAHUSI IPU
OTCYTCTBUM I'pa)UueCcKOro pexxuma

(1)

[Togpaznen 2.13

DEBUG

IMPHU3HAK OTJIaJOYHOI'O BEIBOJA

0.. RLMAX

ITonpaznen 2.11

IGNORE

yKa3bIBaeT MPOrpaMMe UHTETPUPOBAHHUA,
yuntbiBaTh(0) wiu Het /1/
PEKOMEHAYEMYIO MOJIENISIMU 3JIEMEHTOB
BEJIMYMHY Il1ara HMHTETPUPOBAHUS

0..1
10/

noapazzaen 2.13,
2.11.3

[Tosmp30Barens JODKEH HAcTpauBaThb IIPOTPaMMy HHTETPUPOBAHHSA HA  KaXKIbIA
KOHKPETHBIN pacdyeTHbIN ciydaid. [Ipu 3ToM, Kak mpaBuiio, IPUHUMAETCS BO BHUMaHKE OOJIbIIOE
KoJau4ecTBO (akTtopoB. Cpenu HHUX BaXKHYIO POJIb UTPArOT Takue (akTopbl, Kak TpeOyemas
TOYHOCTb PELIEHMS], BPEMsI, KOTOPOE UMEETCSI Y MOJIb30BaTENsl Ha PELICHUE 3a/1a4y, SBISIETCS JIU
pacuer OpPOOHBIM (OTJIAJOYHBIM) WM OKOHYATEJBHBIM, TNPUHIMIINAIBHAS BO3MOXKHOCTb
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NOJIy4YeHHUsl pelieHus (BO3MOXKHO, rpy0oro) - Juist Mozeneit 6onpiioro pasmepa. Kak mpaswuio,
MPAKTUYECKU B KaXKJIOM pacyeTe JOJDKHBI OINpPEAENATHCS 3HAYEHHs KIIIOUEBBIX I1apaMeETpOB,
OTIpeACIIAIONINX JToKaNbHYI0 TouHOCTh pemieHust (DRLTX, DABSX).

JpyruMu  BakKHBIMM ~ TIapaMeTpaMH M3 pacCMaTPUBAaEMBIX SIBISIOTCA — KIIIOUEBbBIE
napaMmeTpsl, onpeaenstomue Bpemst uHrerpuposanust (END; 3TOT KimroueBoii mapameTp sBIsSETCS
00s3aTeNbHBIM), TOYHOCTh MHTETPUPOBaHUS BbicokouyacToTHOM cocrasistonieit (CONTROL,
WEIGHT) u napamerpsl, HakjaJbIBalOLIUME OTpaHUYEHHUs Ha Iar uHTerpupoBaHus (SMIN,
SMAX).

B orom pasnmene paccmaTpuBaeTcs Ta 4acTh KIIIOYEBBIX IapaMeTpPOB IPOTrPaMMBbl
MHTETPUPOBAHUS, KOTOpas MMEET OTHOIIEHUE K YNPaBICHHUIO BBIYMCIUTENBbHBIM sapoM. Kax
y)Ke OBUIO CKa3aHO paHee, KIIOYEBBIE MapaMeTpbl, YIpaBisiomue padoToil MporpaMMsl
dakropuzanMu W BU3yanuszalnue oObekTa, OyAyT OINUCaHbl B COOTBETCTBYIOIIMX TJjaBax
HACTOSAIIETO PyKOBOJICTBA.

2.3. 3AO0AHUE MHTEPBAJIA UHTETPUPOBAHUA (END)

[Ipenmosnaraercs, 4TO aHATU3UPYEMBIN MTPOLIECC BCETa HAYMHACTCS C HYJIEBOTO MOMEHTA
BpeMEHU. BpemMeHHON HHTepBan Ipolecca, NOMJIEXalUui aHaau3y, 3a4aeTcs ¢ IIOMOIIbIO
kimoyeBoro mapamerpa END. B npocreiimem cityyae B pasnene RUN 3agaercs BbI30B OJHOM
nporpamMmMbl uHTerpupoBanus. Toraa napamerp END, ecTrecTBEHHO, TOKEH OBITH TAKUM, YTOOBI
BCE MHTEPECYIOIUE IMOJIb30BaTENs COOBITUS YMECTHIUCh HA 3TOM OTpe3ke BpeMeHH. IIpumep
TaKor'o BbI30Ba:

UHTepecyioumii MeHs1 mporecc 'SHTERM (END=1)

AHanmuM3UpyeMbIil  MPOIECC  MOXKET  XapaKTepU30BaThCS  HECKOJIBKUMHU  3Tarami,
MHTEPECYIONIUMH TOJIH30BaTENS B PA3JIMYHON CTENEHU. TUMUYHON CHUTyalMeH SIBISETCS Takas
CUTyalusi, NpU KOTOPOH MOJENMPYETCS HEKOTOpPBhIM MOATOTOBUTENBHBIM 3Tanm (pasroH,
HaToJHEHUe, MPUOIIKeHne U T.J.), TIOTOM MPOUCXOIUT CPaBHUTENIBHO KPAaTKOBPEMEHHOE U
HanOoJiee UHTEpECHOE /IS MOJIb30BaTeNsl AeicTBHe (yaap, pabounii X0, Kakoe-11M00 BHEIIHEe
BO3/ICIICTBHE), U 3aT€M, BO3MOKHO, OMPEECIICHHBIN Tan MnocieAeiicTBUS (aHAIU3 BOSHUKIIUX B
CHUCTEME B pe3yjbTaTe BO3JCUCTBUS MepexoaHbix mpoueccoB). HMcmnonsdyemoe B PRADIS
ABTOMAaTHYECKOE pEryJIMpOBAaHME Ilara WHTEIPUPOBAaHHSA BO MHOTHUX CIIy4asX I[O3BOJISET
MOJIL30BATENI0 HE YTPYXAaTh ceOsl 3aJaHHeM MapaMeTpoB MPOTPaMMbl WHTETPUPOBAHUS Ha
KaxxaoM atarne. OgHaKo, Hy»KHO BCErja MOMHHUTb, YTO €CJIM MHTEpBajl MHTETPUpOBaHUS OyneT
pa30UT Ha HECKOJIKO TMOABIHTEPBAIOB, TO KAXKIbI W3 HHUX, BEPOSATHEE BCEro, MOXKHO
MIPOMHTETPUPOBATH O0JIeEe pallMOHATBHO (C COOTBETCTBYIOIICH TOYHOCTHIO U IIIATOM).

B pasgene $ RUN 3amanus Ha pacueT MOJIb30BaTellb UMEET BO3MOXHOCTH ONPEICITUTH
BBI30B HECKOJIbKMX, CJIEAYIOIIMX OJIHAa 3a JPYroi, mporpamMm uHTerpupoBaHusd. I[Ipum stom
KaXKIasi OoCTeAyIomasl MporpaMMa HHTETPUPOBAHUS OYAET MPOJI0JKATEH BBITIONHEHUE pacueTa ¢
TOTO MECTa, Ha KOTOPOM OH OBUI MpepBaH MpeasiayIieii mporpammoii. [lostomy 3amaHus Ha
pacyeT B MIPUBEACHHBIX HUKE MPUMEpPAX MPAKTUUECKU UJCHTUYHBL:

INPUMEP 1.
PacueT BCcero mpornecca 'SHTERM (END=1)

IMPUMEP 2.

PacueTr »Tana 1 'SHTERM (END=0.45)
PacueT »Tana 2 'SHTERM (END=0.55)
PacueT sTana 3 'SHTERM (END=1l)
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Bo BTOpOM mpumepe nepBblii BBI30B MPOTrpamMMbl MHTETPUPOBAHUS NPUBEIET K pacdyeTy
nporecca Ha uHTEepBasie [0 - 0.45], BTOpO# BBI30OB - Ha mHTepBaie |0.45 - 0.55], Tperuii - Ha
unrepBasie ]0.55 - 1]. Takum oOpaszom, OyneT NMpoaHAIU3UPOBAH TOT K€ CEKYHIHBIH MHTEPBAI
IIpolecca, YTO U B IIEPBOM IIPUMEDPE.

OpnnHaxo, €CTh M HECKOJIBKO OTJIMYUIL:

1) Kak y»xe roBopuioch BbIllI€, Ha KaXJIOM 3Talle MHTETPUPOBAHMS BO BTOPOM MpUMEpE
MOYKHO 3aJ1aBaTh CBOU TPeOOBaHUs K TOUHOCTH MHTETPUPOBAHUS.

2) Ecnau nporpamma uHTerpupoBaHus B [Ipumepe 2 Ha mepBOM WM BTOPOM I3Tare IO
KaKMM-JINOO MpUYMHAM MpepBeTcs, TO padoyast mporpaMma He 3aBepIIUT paboTy, a mepeiier K
CIEeAYIOLIEMY JTaly MHTErpupoBaHus. lIpu 3TOM OH HAayHETCS C TOrO MOMEHTa, Ha KOTOPOM
OpeIbLAYIINN 3Tal 3aBEepUIMIICS (PaKTUYECKH.

3) HecymectBeHHble pa3iuyusi MOTYT OBITh B MOMEHTHI IEpeXoja C JTama Ha 3Tail
uHTerpupoBanus. Hampumep, nais oOecrnedeHHs 3aJaHHOW TOYHOCTH, K KOHILYy I€PBOTO
BPEMEHHOI'0 MHTepBana (CkakeM, B MOMEHT BpeMmeHH (.445), mporpamme HHTETpHUpPOBaHUS
MoxkHO cienary mar 0.01 c. B nepBoM npuMepe oHa chenaer IIar TakoW BEIMYUHBIL, U
cIeayrolee peneHne OyaeT mory4eHo st MomeHTa Bpemenu 0.455, a BO BTOPOM - TOJIBKO IIIar,
JOCTaTOYHBIM JUIsl 3aBEeplICHUs WHTepBana HHTerpupoBanus (1.e., - 0.05). Bropoii mHTepBan
MHTETPUPOBAHUS B 3TOM cilydae OyJeT Taxke Havar c mmara 0.05.

4) Ilpu Ka)xa0M BBI30BE IPOTpaMMbl MHTETPUPOBaHUS I'pauKu OTOOPAKAEMBIX 0 XOIY
pacyeTra NMEPEMEHHBIX CTPOSATCA TOJBKO JJII BPEMEHHOTO HWHTEpPBAJIA, AHAJTU3UPYEMOTO 3TOU
IporpaMMoil uHTerpupoBanus. Kpome Toro, ecim BBI30BOB NpOrpaMM HHTETPUPOBAHUS B
3aJIaHUH HECKOJIBKO, TO JUIA KaKJIOM M3 HHUX I0Jb30BaTENIb MOXKET 3a/1aBaTh Pa3JINUHbIE CIIUCKU
0TOOpaXkaeMbIX IO X0y pacuera MepeMeHHbBIX.

He Bcerna nepej BBINOJHEHWEM pacdyeTa OYE€BHIHO, 10 KAKOTO MOMEHTA BPEMEHH HY>KHO
€ro BBINOJHATH (HAampUMep, TPYAHO 3apaHee IpelcKa3aTh, KOrJa 3aBepuiarcs KoyieOaHus B
MEXaHUYECKOM cucTeme, BBI3BAHHBIE YAAapHBIM Bo3zaeiicTBuem). IlosTomy Hepeaxu ciyuawu,
KOIrZla 3aJaHHOE€ B IpOrpaMME HHTETPUPOBAHUS BPEMS HE TIOJHOCTBIO OXBAaThIBAET
WHTEPECYIOIINI TOJIb30BaTENsl BpeMEeHHOW wuHTepBal. [loxokas cuTyammsi ObIBaeT W TOTIA,
Korja pabouast mporpamma ObUla TpepBaHa MM 3aBEpIINIACh, HE 3aKOHYUB MHTETPUPOBAHUS
JUIsL  33JaHHOTO HHTEepBajia (HampuMep, HE CMOIVIa MPOJOJDKUTh HWHTETPUPOBAHUE IO
TpeOOBaHUAM TOYHOCTH). B 000MX cilyyasix BO3HHUKAaeT HEOOXOJIUMOCTh MPOJOJIKHTH AHAIIN3
mporecca ¢ TOro MecTa, Ha KOTOpOM OH Obl1 mpepBaH. Torna MOKHO BOCIOJIB30BAaThCS
mupektnBoii RESTORE. Ecnu B 3amanum Ha pacuer ykaszal 3aroioBok SRESTORE, u B Gaze
JAHHBIX T10 AHAIM3UPYEMOW MOJENH OCTAJIUCh JAAHHBIE OT MPEIBIAYLIErO pacdera, TO pacyer
OyZeT mpoNOJKEH C TOr0 MecTa, Ha KOTOpOoM OH Obul mpepBaH. Hampumep, mosib3oBaTenb
OCYILIECTBHJI UHTEIPUPOBAHUE IIPOIiEcCa HA MPOTSHKEHUM | CEKyH[bI, 3a/1aB CIEIYIOIUN BBI30B
IIPOrpaMMbl HHTEIPUPOBAHMS

PacueT mpouecca 'SHTERM (END=1)

BorsicHunock, 4to aHamu3upyemoe cOOBITHE Ha JaHHOM HHTEpBaje BPEMEHM elle He
3aBEpIINIIOCh, U TpedyeTcsl MPOJOJIKUTh aHallu3 Ha MpoTsbkeHuu emle npumepHo 0.2 c. Toraa
MOJIb30BaTeNb JOJDKEH BBIMOJHUTH CIEAYIOLee 3aJjaHhe Ha pacueT yke cpopMHUpOBaHHOU
MOJIETIH:

$ RESTORE

$ RUN
Pacuer mpouecca ' SHTERM (END=1.2)

IIpu ycnoBuu, uro Ha uHTepBajie [0, 1] MHTErpUpoBaHWE 3aBEPIIMIIOCH YCIELIHO, 3TO
3a/1aHre o0ecneyuT aHajiu3 npolecca Ha uarepsaie |1, 1.2].
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BAKHO! Beinonnenue 3amgaHusi uig yxe CPOPMHPOBAHHOW Mojenu 0Oe3 3arojoBKa
$RESTORE Benmer x motepe pe3yabTaTOB MPEIBLIYIIMX PACYeTOB (€CIM OHH €CTh). B 3TOM
ciydae pacueT OyJieT MPOU3BOAUTHCS C HYJIEBOTO MOMEHTA BPEMEHH.

2.4, YNPABNEHUE LLATOM BbIBOAA PE3YJIbTATOB AnA
TEKYLWWEW NPOIrPAMMbI UHTETPUPOBAHUA (OUT)

B PRADIS mnpomecc pacyera TpeOyeMbIX XapakTEPUCTHK M OKOHYATEIBHOE HX
opopmIIcHHE B BHJIE BBIXOJHBIX pPE3yNbTaTOB pasneicHbl. COOCTBEHHO pacyeT BBIXOTHBIX
MEPEMEHHBIX MMPOUCXOIUT Ha KaXI0M IIare HHTerpupoBanus. Eciu Hu4ero He npeanpuHUMAaTh,
TO 3HAYCHHUS BCEX BBIXOJHBIX TEPEMEHHBIX IS KaXKIOrO Iara WHTETPUPOBAHUS OyayT
coxpaHeHHbI B ¢aiiie pe3ynbratoB *.RSL.

B omHoif 3amucu ¢aina pe3ynbTaToB XpaHUTCS WHQPOPMAIUS O TEKYIIeM MOMEHTE
BpeMeHH (8 0aiiT) M 3HAaYeHUS BCEX BBIXOJHBIX IEPEMEHHBIX, COOTBETCTBYIOIIHE ASTOMY
MOMEHTY BpeMeHu. Ilpu 3TomM 00BeM (aiima pe3ylbTaTOB MOXHO OIICHHTh MO CIEAYIOUIeH

dbopmye:
V=(N+4)*8*(1+J,+J+..+Jy)

rae V - pasMep ¢aiina pe3ysbTaToB B OalTax,
N - KOJIMYECTBO 11ar0B UHTETPUPOBAHUS,
Ji - KonM4ecTBO KOMITOHEHT TS i-i BBIXOIHOW TIEPEMEHHOM.

Eciu o06beM BbIBOJA OYEHb BEJIHMK, M IO COOOPaXEHUSIM HKOHOMHUU BpEMEHH Ha
MOCIIEAYIONTYI0 00pabOTKy pe3yinbTaToB (WK B ClTydae HEXBATKU AMCKOBOTO MPOCTPAHCTBA) HET
HEOOXOJMMOCTH COXPaHATh pe3yJbTaThl pacuyeTa C TEM BpPEMEHHBIM MIaroM, ¢ KOTOPBIM
MIPOBOAMIIOCH UHTETPUPOBAHUE, TO BBIBOJ MOKHO OIPaHUYHTh. JTO 00eCleYnBaCcTCs 3aJaHUEM
MUHUMAJIBHOTO IIara BhIBOJA Pe3yJbTaTOB pacyeTa ¢ MOMOIUIbI0 KitoueBoro napamerpa OUT.
[Ipy 5TOM TOYHOCTH pacyeTa HE MOCTPAJAET, HO 3HAUCHUS BBIXOJHBIX IMEPEMCHHBIX OyIyT
coxpansaTbest B daiine pesyiabratoB HE YAILE, yem 3amano mapamerpom OUT. Hampumep,
TpeOyeTcsl pacCUMTaTh MPOLECC Ha MPOTSHKEHUU | C, a MmoyydaeMble pe3yabTaThl BHIBOJIUTH HE
yamie, yeM yepes 0.1 c.

CoOO0TBETCTBYIOIINM 3TOMY BBI30B IIPOrPAMMbI UHTETPUPOBAHMUSL:

Ilpouecc 'SHTERM (END=1, OUT=0.1)

Nudopmanust o moBeneHnn 00bEKTa B MPOMEKYTKAX MEKIY BBHIBEICHHBIMU 3HAYCHUSIMU
OyneT yTpaueHa, M €€ Helb3sl BOCCTAHOBUTh HUKAKUMU JPYTHMMH CpPEICTBaAMH, KaK TOJBKO
MOBTOPHBIM IIPOBEJICHUEM pacuera ¢ 0oJiee o IpOOHBIM BEIBOJIOM.

BAYKHO! ®aitnpl pe3yabTaToB OONBIIMHCTBA BCTPEUYAIONIUXCS HA MPAKTUKE PACYCTOB HE
OBIBAIOT 4Ype3BbIYAHO OONBIIMMHU (Kak IMpaBuiio, AeciaTku KO). A cuTyarus, Korja peajbHO
TpeOyeTcst ynpaBisTh IPOLECCOM BbIBOAA B (paiiyl coxpaHeHHsI pe3yIbTaTOB, JOCTATOUYHO PEJKa.
DTO MOXKET CIyYUTHCS ISl pacueTa, OJIM3KOro K TPAJUIIMOHHOMY KOHEYHOIJIEMEHTHOMY, KOTa
BBIBOJIUTCSI MH(OPMALIKSA O COCTOSIHUU BCEX WM OOJBIIMHCTBA CTENEHEH CBOOOABI U 3JIEMEHTOB
Monmenu oObekTa. [lodToMy Ha TEpBBIX TOpax pPEKOMEHAYETCS He 3JI0yHoTpeOsTh
MCIIOJIb30BaHUEM KitoueBoro nmapamerpa OUT.

Haunbonee THUYHEBIE clIydau:
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1) lar uHaTErpHpOBaHUs, ONPEAEISIEMbI TOYHOCTBIO U BOIIPOCAMHU CXOJIUMOCTH, OYEHBb
MEJKUI U Ha HECKOJIbKO MOPSJIKOB MEHbIIE NEeproa aHaJU3UPYEeMbIX BaMHU IpoiieccoB. JInbo
Iar UHTETPUPOBAHUS HE OYEHb BEJIMK, HO YPE3BBIYAIHO BEJMK OOBEM BBIBOJMMBIX Ha Iare
WHTEIPUPOBAaHUA JTaHHBIX. Toraa, BUAMMO, BaM NPHUIETCS BOCIOIb30BaThes napamerpom OUT.
[Ipy >TOM MOXXHO PpYKOBOJCTBOBAaTbCSI TaKUMH COOOpakeHUsIMH. UYTOOBI HapHCOBaTh
HAIlOMHUHAIOIIYI0 ce0sl CHHYCOWIY, HYXHO HCIIONb30BaTh HE MeHblle, yeM 8-10 Touek Ha
nojoBuHy nepuojna. Otcrona cineayer, uro napamerp OUT nomkeH ObITh He Oonbiie, yem 1/15
...1/20 ot meproaa Hanboee OBICTPOTEKYIIETO U3 HHTEPECYIOMIUX BAC MTPOIIECCOB.

2) llar unterpuposanus npesbimaet napamerp OUT. CoxpaHeHue JaHHBIX IPOUCXOTUT C
TEM ILIaroM, ¢ KOTOPBIM UJET pacuerT, T.€., B 3ToM ciaydae napametp OUT urnopupyercs.

3) ITapamerp OUT cnumkoM Benuk. ECTh pUCK HEBEpHOW MHTEPIIPETALIMU PE3YJIbTATOB
(puc. 2.1). Buano, uro mia cnydas OUT=0.02, nokazaHHOM Ha pUCYHKE, Pe3yJbTUPYIOLIUIT
rpaduK, MOCTPOCHHBIA MPOrpaMMoil 0TOOpakeHus, MaJo OX0X Ha peanbHbIi mponecc. U 1o
HecmoTps Ha 1o, yTo BCE TOYKMU, koTopble ObUIM HCIOJIB30BAHBI JJI NMOCTPOSHUs Tpaduka,
cootBercTByroT TOUHOMY PEIIEHUIO. bena Tonbko B TOM, 9YTO OBUIO HCIIOJIIB30BAHO MAJo
3TUX TOYEK.

Ta=0MH0e+00  Te=0.1 00000+ l:@

L EBmpon OFpeMP{FHEY Ha KREI0M ILATE O OO0000e==00 O 20000000 *

£ Kazrmeott mpawrtp OUT oporposos aeTerpapoenesa (W © CGOO0O0c+HH  CLAR0C000H00 *
¢ Knpaeeod mapauerp 07T DporpsMus BRTSTpEpoRsEES 002 ¢ 0 OQODO0ONe==H) O 20000000 *
Puc. 2.1 Bausinue kiaoveBoro napamerpa OUT Ha BbIBOJ pe3yJIbTATOB pacuyera.
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2.5. YNPABJIEHUE TOYHOCTbIO UHTETPUPOBAHUA MO
BPEMEHU (DRLTX, DABSX)

2.5.1.AnropuTM OLEHKM U KOHTPONA TOYHOCTHU

MaremaTnueckass MOJAEIb TEXHUYECKOr0 OOBEKTa MPEJCTaBISIETCS B BHJIE CHCTEMBbI
muddepeHnanbHbIX ypaBHEHUH.
PaccMoTpuM 311€CH UKCIeHHOE peleHre OAHOro Au(GepeHnaIbHOr0 ypaBHEHUS

F(X, X, X", T)=0 2.1)

, IMes B BHUJY, YTO pEIICHHE CHCTEeMBbl TU(QPEpEHINATBHBIX YPAaBHEHUH TMOIy4aeTcs
aHanmornuHo. Kak wu3BecTtHO, pemeHueM ypaBHeHus (2.1) sBisercss O0bLIOE KOJIMYECTBO
UHTETpaTbHBIX (QyHKIHMHA X(t), OTIMYAIOMIMXCS IPYT OT APYra MPOWU3BOJIBHBIMU MOCTOSTHHBIMH.
OTH TOCTOSIHHBIE JIOJKHBI OBITH OIpeNeNeHbl M3 HadajbHbIX YycioBHi. Takum oOpazom,
nosydaeM (QyHKIHIO, OTBeYalnyto auddepeHmanpsHoMy ypaBHeHUI0 (2.1) W 3amaHHBIM
HayaibHbIM yciaoBusM (Xo u X'0).

[TorpenrHOCTh YHCICHHOTO pEIICHHsI ONpeAesieTcss TEeM, YTO Ha KaXIOM Imare
UHTEerpupyemas (QyHKIUS 3aMEHSETCS OTPE3KOM MpsMOH. DTa MOrpeUIHOCTh Ha3bIBaeTCs
JIOKAIbHOU ROZpewtHoCmplo Tiara nHTerpupoBanus. OT mara K mary oHa HaKaruIiBaeTCs, YTo
BEJIET K YBEJIMYCHHUIO PACCTOSIHMS MEXAYy TOYHBIM PEIIEHHUEM M I0JIO)KEHHUEM HHTEerpabHOU
(GYHKIMM Ha TEKylIeM Iiare - T.€. K yBEIUYCHUIO HAKONAEHHOU hozpewinocmu (WA e1le
TOBOPAT - TJI00ANIBHOM MOTPEUIHOCTH) perieHus. JlomycTum, npyu pemeHnu Kakoi-muoo 3a1auu
OBUIO CIETaHO HECKOJBKO IIaroB MHTETPUPOBAHUSA U K N-My IIary HHTETPUPOBAHHUS HAKOIUICHA
onpeodenennasn nozpeutnocms. Ilocie 3TOro UHTErpupPOBaHUE CTAI0 A0CONIIOTHO TOUHBIM. Jlaxke
IIPY ATHX YCJIOBHUSAX HAKOIUICHHAS IIOTPEITHOCTh PEIICHUS He fydem 0Cmasamovcsa HeUu3MeHHOu.
Ee BenuuuHa 3aéucum om nogeoeHus UHMeEZPAabHOU KPUBOU 6 PACCMAMPUEAEMOLl MOUKe.
[TosTOMy, B 3aBUCHMOCTH OT KOHKPETHBIX YCJIOBWH, JIOKaJbHAas MOTPEHIHOCTh Ilara
UHTETPUPOBAHUS MOKET I0-Pa3sHOMY BJIMATH HAa HAKOIUIEHHYIO MOTPEHIHOCTh. Eciau xapaktep
u3MeHeHus pemeHus JIY Takoii, uto yBennmueHue 3HaUYeHHs (YHKIUU MMPUBOINT K YBEIUICHUIO
3HAYEeHHUs €€ MPOU3BOJHON (=yMeHbIlIeHUEe QYHKLUH - K YMEHBILIEHUIO IPOU3BOIHOM, T.€. 3HAKU
NepBOi M BTOPOH MPOM3BOAHON COBIAJAIOT), TO PACCTOSIHUE MEXAY MHTETrPaIbHBIMU KPUBBIMU
yBenuuuBaercs. Tak Benyt ce0s ¢ynkmuu tuna Y=X**N nmpu X > 0, Y=EXP(X) na Bceit
oOiacTu ompeneneHuss U T.J. B 3TOM ciy4yae HakOIUIEHHas MOTPENIHOCTh PEHICHUsST OOJbIle
CYMMBI JIOKQJIbHBIX MOTIPEIIHOCTEH KaXAO0ro IIara MHTErpupoBaHus. EcTecTBeHHO, 4TO €
YBEIIMYCHUEM KPYTH3HBI (QYHKIMA 3Ta pa3HUIa Bo3pacraeT. Kpome Toro, BennmymHa
HaKOIJICHHOM MOTPELIHOCTH pelleHus OyAeT YBEeIMYUBATbCA AaXKE MPU OTCYTCTBUU JIOKAJIBLHOU
MOTPEIIHOCTA HAa OYEPEIHBIX IIarax HWHTETPHPOBaHUsA. EciM ke ¢ yBEIMYCHHWEM 3HAYCHUS
(YHKLIMU IPOU3BOIHAS YMEHBIIIAETCs (3HAKHU IEPBOM U BTOPOIl MPOU3BOJHON pa3nyaioTcs), TO
HaKOIJICHHAs! MTOTPENTHOCTh PEHICHUS! MEHBIIIE CYMMBI JIOKAIBHBIX MOTPEIIHOCTEH BCEX IIAaroB
uHterpupoBanus. Tak BenyT cebst pynkuuu tna Y=X**N mpu X < 0, Y=SQRT(X) Ha Bcelt
00Jy1acTy onpeeNIeHus 1 T. 1.

B xommekce PRADIS, kak npaBuiio, jJoKajgbHas MOTPEIIHOCTh PELICHUs OLICHUBACTCS
OTHOCHTEIIEHO CKOPOCTH (3/1€Ch ¥ HUXKE BCE PACCYXKICHUS TMPOBOAITCS B TEPMHUHAX MEXAHUKH,
HO OCTAlOTCSl CIIPABEUIMBBIMU U JUISL IPYTUX MPEIMETHbIX oOsacTeil. HyHO TOJNIBKO MOMHHTS,
YTO aHAJOTaMH CKOPOCTH B JAPYTHUX TMPEIMETHBIX O00JacTAX SBISIOTCS ITOTCHIUAIIBI,
TEMIIepaTypbl, AABJICHHS, a aHAJOTaMM CHJI - TOKH, pacxojsl). Puc.2.2. mimocTpupyer MeTon
OTIpeIeIICHNS JIOKAIbHOW TOTPEIIHOCTH IlIara HHTETPUPOBAHUSI.
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Touanoce PelIeHIIe
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Puc. 2.2. K onpenesiennio J0KaJabHOIM MOrPENIHOCTH HA 1Iare UHTErPUPOBAHUS.

s pemiennst ypaBHeHus (2.1) B PRADIS ucnonb3yeTcs 0MH U3 HESIBHBIX OJTHOIIArOBBIX
METO/IOB HMHTETPUPOBaHUS (B TEXHUYECKUX MPUIOKEHUSIX OCHOBHBIM SIBIIIETCS METO[
[Hrepmepa, nans ydeOHBIX M HCCIEAOBATEIbCKUX 3a/lad MOXKET HCIOIb30BaThCI METOJ]
Heromapka). B mro0om ciywae, uid HESBHOTO METOJA XapaKTEPHO BBINOJIHEHHWE IlIara
MHTETPUPOBAHUS B JBa dTamna. Ha mepBoM 3Tamne oCyIiecTBISETCS A8HbLIE NPOZHO3, HA BTOPOM -
UTEPAIlMOHHO TOBTOPSIONIAsCA Koppexkyusa. B ckoOkax 3amMeTuM, 4TO JHOO0OM SIBHBIM METOJ
UHTETPUPOBAHUS SIBIISIETCS YACTHBIM CJIy4aeM HESBHOIO, KOTJa OTCYTCTBYET KOPPEKIUs
pemenusi. Eciu  roBoputh O TEOMETPUYECKOM  WHTEPHpPETAMM  HESIBHOTO  METOo/a
UHTErpupoBaHus (puc.2.2), TO BBHINOJIHEHHE IMPOTHO3a IKBUBAJIECHTHO 3aMEHE HHTErpajibHOU
KpHBOH Ha mHTepBajie BpeMeHu [t(i),t(i+1)] oTpe3kom KacaTenpHOW K HEH B TOYKe ¢ abcuuccoi
t(1). BTopoii sTan cBoIUTCS K HAaX0XACHUIO YIJia HAKJIOHA KacaTeIbHOW K MHTErpajbHOU KPUBOM
B Touke ¢ abcuuccoi t(i+1) u 3aMene UHTErpaIbHON KpUBOI Ha MHTEpBasie BpeMeHu [t(i),t(i+1)]
OTpe3KOM 7TOM KacaTenbHOM. C MaTeMaTHYeCcKOW TOYKM 3pEHHs BTOPOM 3Tam pelieHus
(koppekuyus) npencTaBisgeTr cOOOW UTEPAMOHHBIA MPOIECC PEIICHUS] CUCTEMbl HEJIMHEMHBIX
YpaBHEHUH, KOTOpas MOJy4yaeTcsl Ha KaKJIOM IlIare WHTEIPUPOBAHUS M3 HUCXOTHOM CHCTEMBI
muddepeHINATbHBIX ypaBHEHUH TOCIE TOJCTAHOBKH B OTH YPaBHEHHS HESIBHBIX (HOPMYII
UHTErpupoBaHus. boiee moapoOHO 00 alrOpUTMeE pelIeHHs] CUCTEMbl HETMHEHHBIX YpaBHEHUM
Oylner cka3zaHO HUXe, a Takke B JokyMeHTe "PRADIS. Ocnoenvie mamemamuuecKkue
Memoont".

3HaueHUe CKOPOCTH, IOJYUYEHHOE SIBHBIM IIPOTHO30M, 0003HauYuM Vp, CKOPPEKTUPOBAHHOE
3HaYeHHe CKOPOCTH - VC.

[lo mocTpoeHuto, 3T 3HAYEHMs] HAXOAATCS IO Pa3HbIE CTOPOHBI OT JIOKAIBHO TOYHOTO
3HAYEHUsS] CKOPOCTH, JIeXKAIIEer0 Ha TEeKyIeH HHTErpalbHOM KpUBOH. 3aMeTHM, YTO B Cllydae,
€CJIM Ha Ka)KJIOM IlIare MHTErPUPOBAHUS M1OJTy4aTh JIOKAJIbHO TOUHOE 3HAUEHNUE CKOPOCTH, TO MBI
He OyJeM YKIOHSThCS OT TOYHOro pemieHus. Ha camom jene mosydaercss MOTPEIIHOCTh, HE
NPEBBIMIAIONIAS B CAMOM HEOJIAronpHUsTHOM ciiydae BeIMYUHBI Vp - Vc. B kadectBe oleHKH
a0COJIIOTHOTO 3HAYCHUS JIOKAJIBHOW TIOTPENIHOCTH Ha Imare wuHTerpupoBanus B PRADIS
MPUHUMAETCS BEJIMYNHA

Ay = |(Vp-Vc)/2| (22)
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W3 pucynka 2.2 BUAHO TakXke, YTO YMEHbILIEHHE IIara MHTETPUPOBAHUS MPUBOJIUT U K
YMCHBIICHUIO BEJINYHHBI JIOKaIbHOM IOrp€IrHOCTH, TaK KaK pasHUlla MCXKAY IIPOTHO30M H
KOppeKIMeld MpHU MEHBIIEM IIare yMEHbIIaeTcsl (3TO yTBEp)KIACHHE BEpPHO i OOJBIIMHCTBA
CITy4aeB, 3a MCKIIOUCHHEM ITPOIIECCOB, B KOTOPBIX CKOPOCThH IO KaKOH-THOO CTENEHH CBOOOIBI
U3MeHsieTcss ckaukooOpasHo). ITosToMy, ecinu Tekylas JoKajabHasi MOTPEIIHOCTh MPEBOCXOAUT
JOMTyCTUMYIO, 3aJlaHHYIO TI0JIb30BaTelieM, TO NpOTrpamMMa aBTOMATHYECKH YMEHbBIIAET IIar
UHTETPUPOBAHMUSL.

OpHako, wWHOr/Ia OBIBaeT HEYAOOHO 3alaBaTh JOMYCTUMYIO TMOTPENIHOCTh B BHUJIE
HEKOTOPOTo abcoyoTHOro 3HaueHus [A]. DTo OyneT MpoMCXOauTh BCETAa, KOraa abCOIOTHOE
3HaYeHHE CKOPOCTH BEIMKO. TOoraa OTIanune MEeXAy MPOTHO30M M KOPPEKIUEH 1axe Ha JIecsAThIe
M COTBIC JIOJM TIPOLIEHTAa MOKET NPUBECTH K TOMY, YTO aOCONIOTHAas BEIMYMHA JIOKATHHOW
MOTPEIIHOCTH OYAET CIMIIKOM OO0JIbIION (M, CIeI0BATENbHO, ITO NPUBEAET K JPOOJIEHUIO 111ara
MHTETPUPOBaHMA). B Takux ciyyasx /Uit KOHTPOJISE TOYHOCTH MOKHO OBUIO OBI MCIIOJIB30BAThH
OLICHKY OTHOCHUTEIBbHOM BEJIMUMHEI JIOKATbHOM MOrpeIIHOCTHU

=0/ |VC| (2.3)

Ecnn momydaromiasicss OLEHKA OTHOCUTENBHOW JIOKAJbHOM NOTPENIHOCTH Eirj MEHbIIE
3a/IaHHOW TOJIL30BATENEM JOIMYCTUMOM BEIUYMHBI [E€], CUMTAETCS, YTO TEKYIIMWA IIar
YIOBJIETBOPSIET TPEOOBAHMSIM TOUHOCTH.

Ho u sTa oreHka He sIBise€TCS YHUBEpCAIbHON. B 00macTu Manblx 3HaYEHHH CKOPOCTEH
Jaxe TIpd HEOONbIION OIeHKEe aOCOJMIOTHON TMOTPENTHOCTH OICHKAa OTHOCHUTEIHHOU
MOTPEIIHOCTH OyAET MOMy4YaThCsl CIUIIKOM OONBINON, U MHTErpUpOBaHUE OyAeT MPOXOAHTH C
HEOINpaBJaHHO HU3KUM IIaroM. XOTs 3TO, Kak IpaBuiio, He Tpedyercs. UM nelicTBUTENbHO,
OOBIYHO TOJIb30BaTENS BPs JH OyIeT BOJHOBATH BOIPOC, C KAKOH TOYHOCTBIO OMPEIENICHO
3HaueHue ckopoctu - 1% wm 100%, ecnm ee Tekymas BenumumHa paBHa (0.00001 m/c, a
aMIUTMTYHOE 3HAYEHHE I 9TOTO Tpolecca - 1 m/c.

Wtak, ucxonss W3 TMPUBEICHHBIX BBINIE DPACCYXKICHWUH, CTAHOBHUTCS TOHATHBIM, YTO B
obOnmactu OONBIIUX 3HAYEHUNH CKOPOCTEH JUIsi KOHTPOJIE TOYHOCTH TOMYyYaeMOro pEeIIeHUS
MPEAMOYTUTENHHO UCTIONB30BaTh OTHOCUTEIBHYIO TIOTPEIIHOCTh, & B 00JIACTH MaJIbIX CKOPOCTEH
- abcomroTHyro. [losToMy Ha KaKIOM IIare MHTETPUPOBAHMS W JJISl KaXKIOW MEpPEeMEHHOM
mporpamMma WHTETPUPOBAHUSI BEIYHUCIIAECT CBOE 3HAYEHUE JOMYCTUMOMN JIOKATBHOM TMOTPEITHOCTH.
DTa BeIMUMHA TOTYYaeTcsl CIeAYIONUM 00pa3oM:

1) Tlomb3oBaTenp 3amaeT 3HAYCHUS OTHOCUTEIHHOM M aOCONIOTHOW COCTaBIISIFOIINX
JIOTTYCTUMOM JIOKaJIBbHOM MOTPEIIHOCTH (cooTBeTCTBeHHO, [€] U [A]). CoobpaxkeHus, KOTOPHIMU
OH JIOJDKEH PYKOBOJICTBOBATHLCS MPU UX BBIOOpE, OYIyT SICHBI U3 JAJIbHEUIIIET0 pACCMOTPEHHUS.

2) JomycTMoOe 3HaY€HUE JIOKaJbHOW MOTPEIIHOCTH IS KaXXJAOW CTENeHH CBOOOIBI Ha
TEKYILEM I1are MHTETPUPOBAHUS OTIPEEISIETCS IPOrPAMMOM MHTETPUPOBAHUS TI0 3aBUCUMOCTHU

[A] = [A] + [€] * [V 24

3) Jlns onieHKH JTIOKaIbHOW TOYHOCTH IIara MHTETpUpOBaHUS BenuduHa Ai.; CpaBHUBAETCS
¢ [A]. Ecnu Beimonnsiercs cootHomeHue A (i+1) < [A], To cuuTtaetcs, 4to TpedyemMasi TOUHOCTh
JOCTUTHYTA.

[Ipoananuzupyem Boipaxkenue (2.4). Ecnu aGconroTHas BeIMuuMHA CKOpOCTH |Vc| Benuka,
TO BTOPOM 4IEH MPABOM YACTH ITOTO BBIPAKEHUS, XapaKTEPU3YIOIIHNN BIUIHNE OTHOCUTEIBHON
HOTPEIIHOCTH, CTAHOBUTCS ONPEACIAIONIMM WM COM3MEPUMBIM C 3aJaHHOM abCOMOTHOU
COCTaBJISIIOLIEH JIOMYCTUMOM MOTPEIHOCTH (KOHEYHO, €CIM He 3a7aHo, 4YTO abCOOTHas
COCTABJIAIONIAs] TOTPEIIHOCTH PEIICHHUsT MPEBOCXOJUT MAaKCHMAaJbHOE 3HAaYeHHE CKOPOCTH.
[Ipennonaraercsi, yto [A] 3amaercs B pa3yMHBIX MpeeliaXx W HE MPEBOCXOJIUT HECKOJBKUX
JECATHIX JTOJIEH MPOIEHTA WM HECKOJIBKUX MPOIEHTOB OT aMIUIUTYAHOTO 3HAYEHUSI CKOPOCTH).
Korpa xe BennumHa ckopoctd Ve Maia, BIMSHHE 3TOTO WIEHAa CTAHOBUTCS NMPEHEOPEKUMO
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MaJIblM, M Ha OIEHKY MOTPEUIHOCTH OYyJIeT OKa3blBaThb OCHOBHOE BIHMSIHHME aOCONIOTHAs
COCTAaBJISIONIAsl TOIYCTUMOW JIOKAIBHOW MOrpemHocty. [loaToMy nporpaMma MHTErpupOBaHUS
MMeeT JBa KIKOYEBBIX IapaMeTpa, ONPEACISIOIIMX JIOKAIBbHYI0 mnorpemHocts - DRLTX u
DABSX. DRLTX 3amaer ommnocumenvHyr) COCTABJISIONIYIO JOMYCTUMON JIOKAJIBHOM
norpemwHoctd, a DABSX - aéconrommuyro cocTaBisiolyl0 JOIMYCTUMOWH JIOKAJIbHON
norpemHocTd.  Jlig  ompeneneHus — JOMYCTUMOW  aOCONMIOTHOM — MOTrpenIHOCTH  Iiara
WHTEIPUPOBAHUS B 3aBUCUMOCTH OT TEKYIIETO 3HAYEHUS CKOPOCTU HUCIIOJIB3YETCS BBIPAXKEHUE
(2.4), KOTOpOE C yU4E€TOM BBEJICHHBIX KIIOUYEBHIX MTAPAMETPOB OYIET UMETh BH/T

[A]=DABSX + DRLTX * [V{|  (2.4.2)

Eme onHo mnupuueckoe oTcryruieHue. Puc. 2.2. MOXKeT co3/1aTh BIEYATIEHHE, YTO
3HaYeHHE CKOPOCTH, MOJTYYEHHOE MPOTHO30M, TOYHEE OKOHYATEIHHOTO PEIICHUSs, MTOJTYyYeHHOTO
KOppeknued. DTO MPOUCXOJUT TOTOMY, YTO B TOYKE C abCIMCCOi ti 3HaUYeHWE CKOPOCTH,
SBIIAIONIEECS] HAYalIbHBIM JJIS JAHHOTO Illara MHTETPUPOBAHUS, YK€ OTJIMYAIOCh OT TOYHOTO
pewenus. [Ipu 3ToM OTKIOHEHHE OBIO B Ty CTOPOHY, KOTOpas XapaKTepHa JJsi HESBHOTO
MeToJa MHTEerpupoBaHus. [loaToMy Kaxablii MOCHEAYIONINI HESBHBIA IIar WHTETPUPOBAHUS
OyZeT 3Ty MOTPEUIHOCTh YBENIWYHMBaTh. B ciydae, ecim Obl MHTETPUPOBAHHE IMPOBOAUIIOCH
SBHBIM METOJIOM, TO CKOpPOCTb B TOuYkKe cC abcuuccoil ti Takke Oblia OBl HaiieHa C
norpemHocTbio. OJHAKO, ee 3HaYeHUEe HAaXOJUIIOCHh OBl 1O JAPYTYI0 CTOPOHY OT WHTETPaJbHOMN
KpuBoil. [ToaTOMy KaX/bIil SIBHBIM [IAr UHTETPUPOBAHUS ATy MOTPEIIHOCTh TaKkKe YBETUUUBAI
OFL. C‘-II/ITaeTCSI, 4YTO TOYHOCTH SBHOIO HW HEABHOIO METOAOB HHTCIPHUPOBAHUA IIPU
UCIONb30BaHUU (HOPMYJT MHTETPUPOBAHUS OJHOTO MOpsAIKa OAMHAKOBBL Jlpyroe aemno, 4To
SIBHBIA MCTOA HWHTCTPHUPOBAHUA OTIHNYACTCA HCKOTOPBIMU HCUPHUATHBIMUA 0COOEHHOCTSIMU
(HEeyCTOWYMBOCTh METOJIa U HEYJOOCTBO OIEHKHM JIOKAJbHOW MOTPEIIHOCTH WHTErPUPOBAHUSA),
13-32 KOTOPBIX B HACTOSIIEE BPEMSI OH UCIOJIb3YETCSl JOCTATOYHO PEJIKO.

2.5.2.KnoyeBble napamMeTpbl, onpeaensowme 3Ha4eHne A4onycTumon
NOKanbHOW NOrpeLHoOCTH

Hcxons M3 cka3aHHOTO B IPEIBLIYIIEM IyHKTE, JUId 3afaHusl AOIYCTHUMOM JIOKaJIbHOM
MOTPEIIHOCTH MHTETPUPOBAHUS TOJIB30BATENIb MOXKET MCIOJIB30BaTh JIBa KIIIOUEBBIX MapaMerpa
nporpamMmbel  uHTerpupoBanus - DRLTX wu DABSX. DRLTX 3amaer 3HaueHue
OTHOCHUTEJILHOM cocrapnsiomieii omycTuMoil nokanbHO# morpemHoctd, a DABSX -
snauenne ABCOJIFOTHOM cocTasnstomeii 01y CTHMOI TOKAIEHOM TIOTPEIIHOCTH.

EcrectBeHHO, uTo KimroueBble mnapamerpel DABSX m DRLTX HesBHO ympaBisioT
BEJIMYMHOI I1ara MHTErPUPOBAHMSI - YEM BBIIIE 3aJaBacMasi TOUHOCTb PEIICHUS, TEM MEHbILE
JOJI’KEeH OBIThH IIar UHTErPUPOBAHUS, YTOOBI 3Ty TOUHOCTH 00ECTIEUUTh.

[IpuBenem mnpumep aHanu3a Ipolecca, B KOTOPOM CKOPOCTb H3MEHSETCA IO
He3aTyXarolle CUHYCOUAE ¢ aMIUIUTy10M 1. UucineHHoe penmenne 1acT OTKIOHEHHUSI OT TOYHOTO
pemieHus. M3BECTHO, YTO HESIBHBIE CXEMBI MHTETPUPOBAHMS, B TOM YHCIIE, U UCIIOJIb3yEMBIE B
PRADIS, o6nanator HeKoTopbIMU "AeMnpupyromuMu" cBOWCTBaMU. DTO 3HAUMT, YTO PELICHUE
JUIs TIpoliecca UeaabHbIX CBOOOTHBIX KosnebaHuid 0e3 aeMiupoBaHus, NOTYYEHHOE YHCICHHO
C TIOMOIIbIO HESIBHBIX METOJOB, OyneT UMeTh 3aTyxaroumil xapaktep. Ilpu sTom ckopocTh
3aTyxaHusi OyJeT TeM BbIlle, YeM OOoJjblle IIar MHTErpUPOBaHMS MO CPABHEHHUIO C MEPUOIOM
COOCTBEHHBIX KOJIEOaHUIA.
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PeayarTaTH aHaInIa 5 mepHomoB KomedaHmit Tu=0.000000e+00

L. TouHoe pellleHHE 10GO0Ce+01 .100000Ce+01

2. Pemnerawe mma DELTX=1.e—4, DABSX=1l.e-5 100000e+01 -100000e+01
3. Pemmenne nmug DRLTX=0.002, DABSX=0.0002 106G000Ce+01 -100000Ce+01

4. Pemnenne mns DRLTX=001, DABSX=0.001 100000=+01 -1000002+01

Puc. 2.3. CpaBHeHue pe3yibTATOB MHTETPUPOBAHMS NIPH PA3JIHMYHbIX 3HAYEHUAX
KJII0YeBbIX MIAPAMETPOB.

[IpoBeneM cepuio YUCICHHBIX YKCIIEPUMEHTOB, I/Ie OyJeM 3a/1aBaTh pa3InYHbIC 3HAUYCHUS
a0COIOTHON U OTHOCUTENLHOM COCTABIIAIOIINX JIOKATHbHON MOTPEIIHOCTH U U3y4aTh UX BIMSHUE
Ha ToJly4aeMble pe3ynbTaThl. CooOpaXkeHHs, KOTOPBIMH MBI PYKOBOJCTBYEMCS TPH 3aJlaHUU
MOTPEIIHOCTY B TOM WM WHOM Ciyd4ae, NpuUMepHO clienyomue. Hampumep, sxenarenbHas
OTHOCUTEINIbHAS TOTPEIIHOCTh WHTerpupoBanus - 10 %. BOmu3u aMIummTygHOTO 3HAYCHUS
CKOPOCTH 3TO ONPEAETUT TOrpemHocTh pemenus npumepHo 0.1 wm/c. YUrtoObl BimsiHUE
a0CONIOTHOW TMOTPEIIHOCTH Ha TMOJy4YaeMbId pe3yiabTaT BOMW3M aMIUITUTYJHOTO 3HAYeHUs
CKOPOCTH OBLIO HE CIWIIKOM OOJBIIUM, 3aJaguMcsi B 3TOM ciaydae ero BenuuuHoit 0.01 m/c.
Torma pe3ynbpTUpYIOIIAs JOMYyCTHMAas TMOTPEHIHOCTh B pailoHe MaKCHMaJbHOTO 3HAYCHUs
ckopoctu Oynet 0.11 m/c. Eciam tekymee 3nauenue ckopoctu Oyner 0.1 m/c, To momycTumas
norpemHOCcTh cocTaBUT 0.02 m/c (20% OT BeNMUYUHBI PEIICHUsS), MPU MEHBIINX 3HAYCHHSIX
CKOPOCTEH OTHOCUTEIIPHOE 3HAYCHHUE OITMOKHN OyIeT OOJIbIIIE.

Pesynpratel OyneM cpaBHUBaTh MO HAKOIUICHHOW IMOTPENTHOCTH (aMIUIUTyAa MSTOTO
KoJicOaHMs) ¥ BBIUMCIUTEIBHBIM 3aTpaTtaM. [lomydeHHble TpaduKy MEpBbIX S5 KoJIeOaHWM miis
pa3NMYHBIX 3HAYCHWN JIOKAFHOW MOTPEIIHOCTH TpPHUBEACHB Ha puc.2.3., YHCICHHBIC
pe3yabTaThl U CTATUCTHKA - B TabuIEe 2.2.

Wrak, xak W ciemoBajio OXHAATh, 4YeM OOJbIIEe JOMyCTHMAas MOTPEIIHOCTh Iiara
WHTETPUPOBAHUS, TEM OOJIbIIIE BEIMYNHA UTOTOBOM (HAKOTUIEHHOW) ommOku. M3 aToro ciexyer,
qT0 yeM OoJiee JATUTENBHBIN (10 CPaBHEHUIO C MEPHOAOM XapaKTEpHBIX KoieOaHWi) mporiecc
aHAJIM3UPYETCsI, TEM KECTUe JOJKHBI OBbITh TPeOOBaHUS K JIOKAIBHON MOTPEIIHOCTU PEIICHHUS.
Kpome Toro, nokampHas TOYHOCTh B 3HAYHUTEIHHOW CTETNICHH BIHUSET Ha BBIUYUCIHTEIHHBIC
3arparsbl.
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Tab6auna 2.2. Binsaue kmodeBslx napamerpoB DRLTX n1 DABSX Ha TOYHOCTB penieHus u
BBIUHCIIUTENbHBIE 3aTPaThI.

N N rpadmxa | DRLTX [ DABSX |AmnmamTynab | llaror | UTepauun
pacueTa Ha -To
puc.2.3. KoJiefaHusa
1 1.*10°| 1. *10°]0.97205 8243 9468
2 2 1.*10*|1.*10°|0.91414 2624 4627
3 5. *%10*|5. *10°]0.81775 1184 2258
4 1.*103|1. *10*|0.75199 843 1634
S) 3 2.*%10°|2. *10*|0.66763 600 1163
6 4 1.*102|1. *10%|0.40105 277 538

B peanbHBIX pacueTax cieayeT Bcerna ooOpamiatb BHUMaHHE Ha HPUHATHIE 3HAYCHMS
kiroueBblx napamerpoB DABSX u DRLTX.

3nauenre DABSX no ymomuanuto (0.1) COOTBETCTBYET pacdeTy CO CPEeIHEH TOYHOCTHIO
(DRLTX=0.1%) nmporiecca, rie CKOPOCTH COCTABIIAIOT JECATKHU - COTHH METPOB B CEKyHAY (T.€.,
TEMIIEpaTypbl COCTABISAIOT JAECATKH - COTHH I'PaJyCOB, MOTEHUUANbBI - JIECITKUA - COTHU BOJIBT,
JaBJIeHUs - AecsaTkH - coTHU MIIa). [{is1 mporueccoB, r1e CKOPOCTH €IUHULIBI - IECATKH METPOB B
cekyHay, 310 3HadeHue DABSX coorBercTtByer rpybomy pacuery. Ilpm 3TOM naxke st
aMIUTMTYHBIX 3HAYCHHI CKOpocTel 3amanHoe 3Hauenne DRLTX He Oymer oka3bpiBaTh BIMSHHS
Ha (OPMHUPOBAHKE BEIIMYMUHBI JIOIYCTUMOM TorpenrHocTH (onpenenstomuM ctaner DABSX).

Hmak, nacmpoitka npozpammvl UHMEZPUPOBAHUA NO YMOJIUYAHUIO COOMIEEMCHEYem
2pybomy pacuemy 0ONbUIUHCIMEA PeAbHLIX RPOUecco8. ITO CAETAHO A TOTo, YTOOBI Ha
NEepPBbIX CTagusAX pabOTbl HAJ MOJIENBI0 MOXHO OBUIO OBICTPEHBKO MPHUKHHYTH IE€PBBIC
pe3yNbTaThl U OTIAAUTh MOAeIb. [103TOMy MBICITB, YTO IPOrpaMMy MUHTETPUPOBaHUS (OCOOEHHO
HapaMeTpsl, YIPaBISIOIIME TOYHOCTHIO PEIIECHUs) B KOHEUHOM WUTOre HY)KHO HAacTpauBaTh Ha
AQHAJIM3UPYEMBIN MPOLECC, SBISAETCS OYEHb U OYEHb BaXKHOM.

Ha Benuumny 3anmaBaeMbix KiroueBblX mapamerpoB DRLTX u DABSX B kaxnom
KOHKPETHOM Cllydyae pealbHbIX PacueToB OYyIyT BIUATH Takue (PakToOphl, KaKk pasMep MOJENH,
JUINTENIFHOCTh aHAJM3UPYEMOro Ipoliecca, Tpedyemast TOUHOCTh PELICHHs, BpEeMs Ha pelleHHue
3a/lauyd, MMEIOIIEecs] B paclopsbKeHUM nosib3oBaTens. IIpu 3amaHum Kiro4eBOro mnapamerpa
DABSX HyXHO y4MTBIBaTh aMIUIMTYyJIHbI€ 3HaY€HHUs HauOoJiee XapaKTepHBIX ckopoctel. Kak
MPaBWJIO, MOTPEIIHOCTh 3aJaeTcs Il MHUHUMAJbHBIX [0 aMIUTUTYJE CKopocTed (WUiau
MUHUMAaJIbHBIX aMIUIMTYJl NOTEHLUAIbHBIX INEPEMEHHBIX B CMEIIaHHOW 3anaue). Tak, eciau
peunaeTcs 3a/aya aHajau3a THIPOMEXaHUYECKOr0 YCTPOICTBA, TOTEHIMAIbHbIE IEPEMEHHBIE IS
THIIPABIUYECKUX Y3JIOB (IaBJIEHHUs) CKOpee Bcero OynyT HMMETh 3HAuYeHUs, MEHbBIIUE I10
a0COIOTHON BETMYMHE, YEM 3HAYCHHS TOTEHIIUAIBHBIX IEPEMEHHBIX JJI1 MEXaHUYECKUX Y3JI0B.
[TorToMy 3Hauenue kiaroueBoro mnapamerpa DABSX B stom ciyuae HeoOXoauMmo 3a1aBarth,
UCXOAs U3 TpeOyeMOoil TOUHOCTH MOTy4YaeMbIX PE3yJIbTaTOB AJISl TUIPABINYECKUX Y3II0B.

2.6. ABHbIE Or'PAHUYEHUA HA WLAT MHTETPUPOBAHUA
(SMAX, SMIN, CONTROL)

AnropuTMy aBTOMaTHYECKOIO BbIOOpA L1ara MHTErPUPOBAHUS HYKHO YKa3aTh HEKOTOPBIN
JIarasoH, B Mpejiesiax KOTOPOro MOXKET BbIOMpaThCs ouepeaHoil mar. J([nana3oH BapbUpOBaHMS
11ara THTErpUpPOBaHUS OIpeieseTcs KitoueBbIMU mapamerpaMmu SMAX u SMIN.

Benmnunna mara MHTErpUpOBaHUS HU IIPU KaKUX YCJIOBHUSAX HE MOXKET IPEBBINIATH LIar,
OTIPE/ICIICHHBIA KIIOYEeBBIM mapamMeTpoM SMAX, u OBITh MEHBIIE, YeM 3aJaHO KIIFOUYEBBIM
napamerpoM SMIN.
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WHrerpupoBanue Bcerga HAuyMHAETCSl € Iara, oOmpeiesieHHoro mnapamerpom SMIN
(memaerca nBa Takux mara). [lo pesynpTaTam ABYX NEpBBIX IIArOB IMPOU3BOJUTCS OLIEHKA
JIOKAJIbHOM TorpemHocTd. EciM morpemHocTs MeHblle, 4eM JONyCTHMas, TO IIporpaMma
YBEJIMYUBAET WLIar HMHTErpUpoOBaHUA (OAHAKO, B JIFOOOM Cilydae €ro BeJIMYMHA HE MOXKET
npesbimath SMAX). B ciydae, ecniu mo XoQy HMHTErpUPOBaHMS JIOKalbHAas IMOTPEIIHOCTh
MpEBBILIAET JIOMYCTUMYIO, TO JEJNaeTcs IMONbITKAa YMEHBIIUTh Iar MHTerpupoBaHus. Korna
MUHHMMAJbHBIM IIar MHTETPUPOBAHMS HE OO0ECIeYMBAET 3aJaHHYI) TOYHOCTb, MPOHMCXOIUT
OCTaHOB TEKYIIEeH MPOrpaMMbl HHTETPUPOBAHUS C BbIJJa4€il COOTBETCTBYIOIIETO COOOIICHHUS:

R 008 BamaHHas BeMMuUMHaA MMHMMAJNBHOT'O llara MHTEI'PMPOBAaHUSI He
oBecrneunBaeT TpebyeMOi TOYHOCTM.
IIOCTABJISIEMBEIE IAHHEIE :
TeKkylee BpeMst : <BHaueHue>

YMeHblIeHHE TEKYIIEero 1ara MHTErPUPOBAaHUS MPOUCXOIUT €ILIE B JABYX Clydasx: MHpHU
HECXOJIMMOCTH IpOLiecCca PEIICHUs] CUCTEMbI HEJIMHEMHBIX YPaBHEHUH Ha 1Iare MHTETPUPOBAHUS
Y TI0 PEKOMEHJALUSIM MOJIEJIEN 2JIEMEHTOB.

W3 ki1ro4eBbIX MapaMeTpoB, ONPaHUYMBAONIMX JUAIA30H BO3MOYKHOI'O M3MEHEHUs IIara
MHTErpUpoBaHus, vaile ucnoibzyercss SMAX. Ilo ymMosiuaHuIO €ro BEIMYMHA NPUHUMAETCS
paBHo# 0.01 ¢, 1 ecTecTBEHHO, UTO €€ KEeIATEIbHO U3MEHATh B COOTBETCTBUHU C JJIUTEIbHOCTBIO
aHanM3upyemoro rmpouecca (Oonee BBICOKME 3HAadeHMsI KiroueBoro mnapamerpa SMAX
COOTBETCTBYIOT Oojiee uTeabHBIM mporeccaMm). OnHako OecnpenenbHOE YBEIUYEHUE
KiroueBoro napamerpa SMAX MOXET B KOHIIE KOHIIOB IIPUBECTH K YXYIIICHHUIO CXOAUMOCTHU
pelIeHUs CUCTEMbl HEJIMHEWHBIX YpaBHEHUN Ha [Iare WHTETPUPOBAHUS U K OOJNbIIUM
BPEMEHHBIM 3aTpaTaM Ha aHaJlu3.

Bo3mokHa cuTyauus, KOrna B XOJle pacyera IporpamMma HHTETPUPOBAHMS HE TepseT
maroB mo Hecxoaumoctu mnporecca pemenus CoJIY. Opgnako, B KakoW-TO MOMEHT IO
PEKOMEHIallMK OJIHOM M3 MOJENel 3JIeMEHTOB HIar APOOUTCS JO MHUHHUMAJIBHOIO U pacueT
3aBepIuaeTcs aBapuitHo coobuienneM o Hecxoaumoctu pemrenuss CHJIY. Ecnu 3to mpousomnuio,
TO HEKOTOPOE€ YBEJIMYEHHE MHUHUMAJIBHOIO I1ara MHTETPUPOBAHMS C IOMOIIBIO KIIFOUYEBOIO
napamerpa SMIN moxer cnacTu curyanuio. B ocTalbHBIX Cilydyasx yBEJIWYEHHUE MapaMeTpa
SMIN 1o cpaBHEHHIO C 33JIaHHBIM IO YMOJYAaHUIO 3HAYEHUEM HE PEKOMEH 1y €eTCSl.

[Tonyuenue coobmenus R 008 (cm. BbIlIe) MOXET MOATOJIKHYTH IOJIB30BATENIs K
YMEHBIIICHUI0O MUHUMAJIBHOTO Iara uHTerpupoBaHusa. OnHAaKO B OOJIBIIMHCTBE CIy4yaeB 3TU
JIeMCTBUSL HE MPUBOJAAT K TOJIOKUTEIBHOMY pe3ynbTary. [losiBIeHHe 3TOro cooOIieHus yaiie
BCEr0 CBSI3aHO C PAacyeTOM OOBEKTOB, COJEPKALIMNX CTEINEHU CBOOOJABI C HEOIpeaeIeHHBIMU
MHEPLMOHHBIMU XapaKTepUCTHUKaMHu. B ciyuyae aHamm3a MEXaHMUYECKHX CHCTEM IIOSIBIIEHHE
TaKoro pojia Mojiesei 00yclIOBIEHO, KaK MPaBUIo, MPEeHEOPEIKEHUEM HE UTPAIOIIUMU OOJIBLION
pONIM WHEPIMOHHBIMH CBOMCTBAMHM TE€X WJIM WHBIX CTeneHedl cBoOOasl oO0BekTa. Takas
ujeanu3alrs MOKET OKa3aThbCsl IMOJIE3HOW - HAampUMeEp, UCKIIOYEHHE Mapa3uTHBIX KOJIEOAHMIA.
OpHako, 1MoJIb30BaTeNb JOJDKEH YETKO MPECTAaBIATh ce0e MOCIeCTBUS 3TOro mmara. [TockoibKy
3HaYeHHE CKOPOCTU JIs TAKOM cTereHU CBOOOIbI MOXKET U3MEHAITHCSI MTHOBEHHO, Y TIPOTPaMMBbl
UHTETPUPOBaHUS OyayT BOSHUKATH MPOOJIEMBI C OLIEHKOM JIOKATbHONW TOYHOCTH JUIS 3TUX Y3JI0B.
Otu npobaembl 00YCIOBIEHBI TEM, YTO MPOTHO3 IO CKOPOCTSAM OyAeT OpHUeHTUPOBATHCS Ha
IPEIBbIIYIIYI0 BEJIMYUHY YCKOPEHMS, & CKOPPEKTUPOBAHHOE 3HAYEHHE CKOPOCTH JUIsl TAaKOTO
y3J1a IOCTUraeTcsl ¢ 0ECKOHEUHO OOJIBIIUM YCKOpEHHEM (MTHOBEHHO, 32 HYJIEBOM MPOMEKYTOK
BpemeHu). [Ipu 3TOM apo0iieHMe miara He CIAacaeT, €C/M BEIMYMHA I0JIyYarollerocs CKadka
MOTEHIMAJIA PEBBIIIAET JT0IMYCTUMYIO JIOKAJIBHYIO MOTPEIIHOCTb.

B npumepe Ha puc. 2.4. i-if mar HHTETPUPOBAHUS 3aBEPIIMIICS B TOUKE CKAYKOOOPa3HOTO
U3MeHeHus1 ckopocTH. Cienyrouiuil mar MHTErpUpOBaHUS JAET CIHMIIKOM OOJBIIYI0 OLEHKY
nokanpHOM morpemHocTH (Vpitl -Veitl), npespimaromeii qonyctumyto. Ha pucynke BHIHO,
4yTO ApoOJIeHHEe BEJIMUMHBI [Iara BIUIOTh 1O MUHUMAJIBHOIO HUKaK HE CMOXKET MOBIUATH HA 3Ty
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oueHKy. Pacuer Takoil cucTeMbl JODKEH 3aBEpLIMThCS Bbladei coobmenuss R 008 u
MpEeKpaleHNeM UHTErPUPOBAHHUS.
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Puc. 2.4. JApobsieHne mara HHTErpMpPoOBAHUSA B CJIy4ae CKAYKO00Pa3HOT0 U3MEHEeHMsI

NOTEHIHAJA HE MPUBOAMT K YJIYYIICHUIO OLICHKHA JOKAJIbHOH NMOrpeIIHOCTH.

[TpuHIMIIHATBFHO 3Ta CUTYAIHs IPEOI0JIEBACTCS ABYMSI Ty TAMHU.

[lepBrlii - 37O, Kak ciaenyeT U3 puc. 2.4., yBeaudeHue KiroueBbix napamerpos DABSX u
DRLTX Tak, 4To0BI AOMMyCTUMAas JIOKAJIbHAS MOTPEUTHOCTh IIara WHTErPUPOBAHUS TPEBBICHIIA
ckayok ckopoctu. Ho mocne mpeofoneHus ydacTka € pPe3KUM HM3MEHEHMEM CKOPOCTH MBI
JOJIKHBI CMUPHUTBCSI C TEM, UYTO OCTaBIIeecs BpeMs pacueTa AJisi MPOrpaMMbl WHTETPUPOBAHUS
OyZeT NpoWAeHO C ATHUMU TOHW)KEHHBIMH TpPEOOBaHMSAMU K TOYHOCTH, T.€., MBI IOJIYYUM
3HAYUTENbHO OOJIBIIYI0 HAaKOIUIEHHYIO IMOTrPEUIHOCTh K KOHIy pacuera. Kpome Toro, cam
noaoop takux 3HayeHnit DABSX, DRLTX, kotopsie 651 00ecrieunBaiu TpeOyemMyto JOKaJIbHYIO
MOTPENTHOCTh ¢ HEOOIBIIUM "3a30poM", TpeOyeT BpeMeHu (cM. yHKT 2.11.3).

Jlns monb3oBaTens MMEETCS U BTOPOM (PEKOMEHAYEMBIH aBTOpPaMM) MyTh MPEOJ0JICHUS
BO3HUKIIUX TpyAHOcTed. BpiOupas ero, mnonb3oBareiab Kak Obl TOBOPUT Iporpamme
UHTErpupoBaHus: " xouy nposecmu pacuem npoyecca ¢ 3A0AHHLIMU MPEOOBAHUAMU NO
JIOKA/IbHOL MOYHOCMU, HO 8 mex Mecmax, 20e O01si YO08JemEOpeHUs dMum mpedosaHusm
HeoOX00UMO CUNbHO OpOOUMb Wa2 UHMESPUPOBAHUs, 5I He XO0Uy ONYCKAMbCA HUdCe uaza
OnpeoeneHHOU 8eUUUHbL U 20MO08 NPU IMOM NOUMU HA HEKOMOpoe CHUNCEeHUe MOYHOCMU, HO
monvko 6 smux Mmecmax". 3HaueHHWe IIara, HUXKE KOTOPOTO IOJB30BaTelIb HE XOTEN Obl
OIyCKaTbCs MpPH pacuere B TOM Cilydae, Korja ApoOJieHue Iara JUKTyeTcsl TpeOOBaHUSMU
JIOKaJbHOM TOYHOCTH, ompenensercss kioyeBbiM napamerpoM CONTROL. Takum ob6pazom,
CONTROL - 370 HUXKHUI Npeies YMEHBIIEHUS 11ara 1o KPUTEPUIO JOKATbHOW MOTPEITHOCTH.

Heckonpko 001X 3aMedanuil, Kacarouxcsi 3TOro napameTpa:
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1. CONTROL orpaHuumBaeT yMEHBIIEHHE IIara TOJBKO IO KPUTEPHIO JIOKAJIBHOMN
norpemHocTH. [lo Xomy pacuera 3HaYeHHWE IIara WHTETPUPOBAHHUS MOXET OIMYCKAThCS HUXKE
CONTROL (o He Huxke SMIN), eciau 3TO BbI3BaHO IJIOX0M cxoauMocThio pemeHuss CHJlY unu
PEKOMEHTIOBAHO KaKOW-THOO0 MOCIIBIO DJIEMEHTA.

2. Ecnu siBneHue pe3koro M3MEHEHUs CKOPOCTH BCTPEUAETCS HAa aHAIU3UPYEMOM OTpE3Ke
BPEMEHHU OTrPaHMUYEHHOE KOJUYECTBO pa3, TO MPH TNPOXO0Jie TaKMX YYaCTKOB IMporpaMma
WHTErpUpOBaHus BHauane ymenblaer mar g0 3HaueHuss CONTROL, nenaer HECKONBKO 11aroB
9TOM BENWYMHBI, a 3aTeéM JOCTaTOYHO OBICTPO BOCCTAHABIMBAECT BEIWYMHY IIIara
WHTErPUPOBAaHUSA 1O TIpHemiieMoro 3HadeHus. [1o3ToMy mpu HEepBBIX pPaCUETHBIX MPOrOHAX
HOBOM 3amauyuM peKoOMeHJyeTcsi 3amaBaTh HeBbicokoe 3HadeHne CONTROL (le-6). B
3aBUCHUMOCTH OT pe3yibTaToB 3TuX pacuyeroB 3HaueHne CONTROL B ganbHeiieM MOXKET OBITh
YMEHBIIIEHO WJIA YBEIUYCHO.
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2.7. YNPABJIEHUE TALLEHWEM BbICOKOYACTOTHbIX
KONEBAHUUN (CONTROL U WEIGHT)

YacTo BcTpeudaeTcs citydai, korjga TpeOyercsl MpoaHalIM3upoBaTh UIMTENBHBIN IpolLecc,
MMEIOLINI HECKOJIBKO COOBITUH IMKOBOTO XapakTepa (HampuMmep, COyAapeHHsl ¢ HECKOIbKUMU
OTCKOKaMH), KOTOpbleé HE 00s3aTelbHO CcUYMTaTh ¢ OoJbIIOM TOYHOCTHIO. Eme Oonee
pacnpoCTpaHEHHBIM Ha MPAKTUKE CIY4YaeM SIBISIETCS aHAIM3 TEXHUYECKON CHUCTEMBbI, UMEIOIEN
IIMPOKUN JTMana3oH COOCTBEHHbBIX 4acTOT. IIpu 3TOM ’kenaTesibHO aHAIU3UPOBATh C XOpPOIIEH
TOYHOCTBIO TOJBKO TE€ IPOLECCHl, MEPHOJ KOTOPBIX IPEBBIIIAET ONPEIEICHHYIO, Halepen
3a[JJaHHYIO BEJINYMHY. B 3TOM city4ae 1osib30BaTeb MOKET "OTCTPOUTHCA' OT BBICOKOYACTOTHBIX
Napa3uTHBIX COCTABJISIOIINX, YCTAaHABIMBAs TPAHUIy YMEHBLICHHS IIara Mo COOOpakKeHUSIM
TOYHOCTH. DTO 00ecreunBaeTcs 3a1aHueM KIF0UYEBOr0 IapameTpa IporpaMMbl HHTEIPUPOBAHMS
CONTROL. Bennuuza mara MoxeT crath MeHble, yeM onpenesneHo CONTROL, tonbko mpu
yCIIOBUM HecxoaumocTu npouecca peuienus CoHIIY umm 1o pexkomMeHAauusM MoOZesen
aneMeHTOB. Kpome cBoeit mpsMoil GyHKINY - YIIpaBlIeHHE HUKHEW IPpaHUIIeH 11ara mporpamMmMbl
WHTETPUPOBAHUS 110 KPUTEPHUIO JIOKaIbHOU morpemHocTH, nmapamerp CONTROL o6ecneunBaer
IPUHYAUTEIBHOE TalleHUE BBICOKOYACTOTHBIX KojeOaHuil. PaccMoTpuMm BHavalie BIMSHUE Ha
CTaTUCTUYECKUE II0KA3aTeId pacueTa U TOYHOCTh IOJIy4aeMbIX pe3yJbTaTOB KIIFOUYEBOIO
napamerpa CONTROL.

YroObl MOSACHUTH CKa3aHHOE, PACCMOTPUM TECTOBBIM INpPUMEpP CUCTEMbI, HMMEIOLIECH
JIOCTAaTOYHO OOJBIION AMANa3oH COOCTBEHHBIX YAacCTOT. DTO HAOOp MPYXUHHBIX MasSTHHKOB,
MMEIOLINX MacCy rpys3a | Kumiiorpamm, HO NPY>KUHBI PAa3JIUYHOMN KECTKOCTH:

N MasiTHHKA KecTrKocTh IHepuon koJsie6anumii
NPYKUHBI
1 4 314c¢c=T
2 400 T/10
3 40 000 T/100
4 1 *10° T/500
5 4 *10° T/1000

Bo30yxaeHue MasTHUKOB 00ECTIeYMBACTCS 3aJaHNEM HavYaJIbHOM CKOPOCTH, paBHOM 1 M/C.

[Ipenmnonoxum, 94TO HAC MHTEPECYIOT MPOLECCHI, UMEIolue mnepuos konebanuii T/10, a
nporecchl ¢ yactoTo T/100 u BhINIE SBISAIOTCS Mapa3WTHBIMU M B peajbHOM cucTeMe OyayT
OBICTPO TaCHYTh M3-3a KOHCTPYKIIMOHHOTO AeMndupoBanus. Takum o0pa3om, 3agada CBOJUTCS
K TOMY, YTOOBI MPOUHTErPUPOBATH C 3aJaHHOW TOYHOCTHIO Tporiecchl ¢ nepuoaom T um T/10,
JIeKale B MHTEPECYIOIIeM HaC YacTOTHOM Juana3one. UrHopupoBaHue 6051ee BHICOKUX YaCTOT
HE SBJIETCS CAMOLIENbIO, HO JKENaTEeNIbHO, YTOOBl MX NMPUCYTCTBHUE HE BBHI3BIBAIO UPE3MEPHBIX
BBIYMCIIUTENbHBIX 3aTpPaT.

TekcT mporpaMmbl, ONKUCHIBAIOIICH JaHHBINA TECTOBBINA MPUMED:

$ DATA

XecrkocTr Pi =4 {T = 3.14 c}

XecrxocTe Pil0 = 400 {T = 3.14/10 «c}

XecrkocTe Pil00 = 40000 {T = 3.14/100 c}

XecrkocTe Pi500 = 1 E6 {T = 3.14/500 c}

XecrxocTe Pil000= 4 E6 {T = 3.14/1000c}

Macca =1; HavanbpHass CKOPOCTB =1.
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$ FRAGMENT : KaMepTOH

# BASE : 1

# STRUCT :

IpyxmHa 1'K (1 2; XecrxocTs Pi ),

IpyxmHa 2'K (1 3; XecrxocTs Pil0);

IpyxmuHa 3'K (1 4; XecrxocTe Pil00 ) ;

IpyxmuHa 4'K (1 5; XecrxocTs Pi500) ;

Npyxmuaa 5'K (1 6; XecrkxocTes Pil000) ;
'VN ( 2; HavanepHassi CKOPOCTH) ; 'VN ( 3; HavanepHassi CKOPOCTH) ;
'VN ( 4; HauvaneHasl CKOPOCTH) ; 'VN ( 5; HauvanmeHasi CKOPOCTH) ;

'VN ( 6; HauanmbHasi CKOPOCTE)
Macca 1'M (2;Macca); Macca 2'M(3;Macca);
Macca 3'M (4;Macca); Macca 4'M(5;Macca); Macca 5'M(6;Macca)
# OUTPUT
CkopocTes 1' V(2; 1); Ckxopocre 2' V(3; 1); Cxopocre 3' V(4; 1)
CkxopocTe 4' V(5; 1); Ckopocre 5' V(6; 1)

$ RUN

Ilpouecc komnmeBaunmit 'SHTERM (END=3.1416,DRLTX=1.E-5,DABSX=1.E-5;
CkxopocTe 1=(-9,1) ,CkopocTs 2=(-7,3),
CxopocTes 3=(-5,5) ,CxopocTe 4=(-3,7) ,CxopocTe 5=(-1,9))

$ PRINT
PesynsTaTsr 'DISP (;
CkopocTe 1=(-9,1) ,CkopocTs 2=(-7,3),
CkxopocTe 3=(-5,5) ,CkopocTe 4=(-3,7) ,CxopocTe 5=(-1,9))

$ END

Pe3ynbrathl pacuera 1o 3ToMy npuMepy NpuBOJATCS Ha puc. 2.5.a. B BepxHel yacTu nmosis
MOCTPOEHUs TpadUKOB pACMOJIOKEH Haubonee HU3KOYACTOTHBIA mporecc. Kaxapiii u3
rpadMKOB, PACMOJIOKEHHBIX HUXKE, COOTBETCTBYET MpOIecCy OONbIIeH 4acTOTHOCTH. B HIKHEH
YaCTH MOJIA MOCTPOCHUS IPaUKOB - HanboJIee BHICOKOYACTOTHBIH MPOLIecC.

Kax y>xe roBopuiiocs Bble (ITyHKT 2.3.2), 3aTyXaroLUi XapakTep N0Jy4yaeMoro peueHus
ompezensercs BbIOpaHHBIM METOJOM HWHTerpupoBaHus. Ha puc.2.5.a. BUAHO, UTO 3a BpeMs,
COOTBETCTBYIOIIEE OJIHOMY TMEPUOJY CaMbIX HH3KOYACTOTHBIX KOJEOaHUI, TapMOHHKH C
nepuogoM T/1000 u T/500 racsaTcs MOTHOCTBIO (T.€., HAKOTUICHHAs] MOTPENTHOCTh IS HHUX
CTAaHOBUTCS paBHOW  BEIMYMHE NEPBOHAYAIBHOW AaMIUIMTYIbI). AMIUIMTYJa KOJIeOaHUU C
nepuoaom T/100 ymeHbIMIIach IpUMEPHO B 2 pasa, a s rapMoHuk T/10 u T mpaktuuecku He
M3MEHUJIACh.

[To puc. 2.5a. HEoOXOAMMO cKa3aTh €Ile, YTO OH IOJIY4eH C MOMOIIBIO MPOrpaMMBI
oroOpaxenusst ACAD. IlockonbKy U3 COOOpa)X€HH SKOHOMHMM JUCKOBOTO MPOCTPAHCTBA JJIs
€ro TMOCTPOEHHUS HCIONb3YeTCd OrpPaHMYEHHOE KOJMYECTBO TOYEK, BBICOKOYACTOTHHIE
COCTaBJISIOLIME M300paKEHbl HE TOYHO - KaXKyLIasiCsl 4YacTOTa 3TUX TAPMOHUK MEHbIIIE, YEM B
JEHCTBUTEIBHOCTH (3TOT 3¢ (EeKT aHaJoTHyYeH ONMUCaHHOMY B monpasnene 2.4 3¢dekTy ot
MPUMEHEHUS CIUIIKOM 00JbIoro kitoueBoro napamerpa OUT).
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a)

PeaynrTaTtH Ta=0.000000e+00 Tx=0.31415%e+01 (

||li|.t|ll..‘|_.1 _ .@_

L CropocTs | —.900000e+01  .100000e+01 *
3, CEOpOCTE 3 —.500000e+01  .500000e+01 *
4. CxopocTs 4 —.300000e+01  .700000e+01 *
5. Cropocts 5 —.100000e+01  .900000e+01 *
o)

PeaynpTaTH Ta=0.000000e+00 Tr—=0.314159%e+01 (

1. Cropocts 1 —. 900000=+01 100000e+01 *

3. CropoeTs 3 —.500000e+01  .500000e+01 *

4. Ckopocts 4 — 300000=+01 L 700000e+01 *

5. Ckopoets 5 —.100000=+01 .900000e+01 *
Puc. 2.5. Pe3yibTaThl pacyera TeCTOBOr0 IpUMepPa, COAEePkKAILEro HECKOIbKO

K0J1e0aTeJIbHBIX KOHTYPOB € 00JIbIIIAM Pa30pocoM COOCTBEHHBIX YACTOT:
a) napametrp CONTROL He 3anan;

0) mapamerp CONTROL coorBercTByeT 1/10 MUHMMAJIBLHOTO NIEPUOAA
COOCTBEHHBIX KOJIeOaAHNH.
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Jns nomyuyeHust pemeHust puc.2.5a Obuto 3arpadeHo 280720 miaroB MHTETPUPOBAHUS
(557258 utepanwmii).

Teneps 11s1 cOPMUPOBAHHOM MOJENM BBIIIOJHUM 3aJaHUE Ha pacyeT, I/Ie ONpeleiInM
napamerp CONTROL (3aganum ero BenumunHy B 10 pa3 MeHbIIE YacTOTBI CaMbIX
HU3KOYACTOTHBIX KOJICOaHUH):

$ RUN

Ilpouecc komnebaumit' SHTERM (END=3.1416,DRLTX=1.E-5,DABSX=1.E-5,
CONTROL=3.141592 E-4;
CkopocTe 1=(-9,1) ,CkopocTs 2=(-7,3),
CkxopocTes 3=(-5,5) ,CxopocTe 4=(-3,7) ,CxopocTe 5=(-1,9))

$ PRINT

PesynsTaTe 'DISP (;
CkopocTe 1=(-9,1) ,CkxopocTe 2=
CkxopocTe 3=(-5,5) ,CxopocTe 4

),
) ,CkopocTe 5=(-1,9))

$ END

[Tomy4ennsie pe3ynbTaThl (prc.2.5.0) MOKa3bIBAIOT, YTO MOTPEUTHOCTh pacueTa KojaebaHui
¢ nepuoaom T/10 ot xoneGanus K KoJeOaHUIO BO3pacTaeT 0oyiee MHTEHCMBHO. HakoruieHHas 3a
10 xoneGanmii ¢ mepuonom T/10 ommbka cocraBuna 25% OT NMEpBOHAYAIBHOM aMIUTUTYIbI
(ammumaryna npecsitoro kosebanus - 0.745 wm/c). 3aTo BCe BBICOKOYACTOTHBIC COCTABIISIONINE
ObUT OT(UIBTPOBAHBI IPAKTUYECKH CPa3y, UTO CKA3aJOCh HAa BHIUMCIUTENBHBIX 3aTpaTax - 9961
mar (17743 urepanun). Takum 00pa3om, 3aTpaThl BDEMEHH Ha pelieHrue yMEHbIIIINUCH B 30 pas.
[lmata 3a »5TO0 ydy4lleHME B BHJC YBEIUYEHHUS MOTPEUIHOCTH pacuera Haumboiee
BBICOKOYACTOTHOM M3 MHTEPECYIOUINX HAC TAPMOHUK HE MPEICTaBISETCS Ype3MEPHOI.

BHUMAHME! Cnegyer MOMHUTH, YTO 3HAUYEHHE MHHUMAJIBHOTO IlIara, 3aJaBaeMoe
kimoyeBbIM ntapamerpoM CONTROL, He MoXeT mpeBbIIaTh BEIUYUHBI, 33JaBA€MOI KITFOUEBBIM
napamerpoM SMAX. 3aganue BennuuHsl CONTROL menbme SMIN XoTh M 10IyCTHMO, HO
0OECCMBICIIEHHO - B 3TOM CJIy4yae MpH MOMBITKE MPOrpaMMbl HHTETPUPOBAHUS pa3IpoOUTh IIIar,
paBubIit SMIN, pacuer 6yner octaHoBieH u kioueBoit mapamerp CONTROL ne cpabotaer.

Onna w©3 BO3MOXHBIX MpoOJeM, KOTOpble MOTYT CTOSITh Tepel] IOJIb30BaTeleM,
3aKJIFOYAETCS B TOM, YTOOBI JOOWTHCS MAaKCUMAJIbHO TOYHOTO pe3yJbTaTa s TapMOHUK
mporecca ¢ MEepUoJIoM OOJbIIE ONPEeAEICHHOW BEIMYUHBL, MO BO3MOXKHOCTH MaKCHUMAJIbHO
"3amaBuB" mapasuTHble (0oJiee BBICOKME) YACTOTHI, HE BIUSIONME WM HE3HAYUTEIHHO
BIIMSIIOIINE HA PE3YJIbTaT. DTO JOCTUTAETCs ONPEIEICHHBIM COUYETaHUEM KIIIOUEBBIX ITapaMeTpOB
WEIGHT u CONTROL. ITo ymonuanuto 3Hauenue kimoueBoro napamerpa WEIGHT pasno 1 u
oOecreynBaeT 3aTyXaHHe 3a OJMH MEePHOJ] KoJIeOaHHii, MEpUO ] KOTOPHIX Ha MOPSAIOK MPEBbIIIAET
BennunHy napamerpa CONTROL.

Yem MeHblne 3amaHHas BenudyuHa kimrodeBoro mapamerpa CONTROL, tem Oombie
nomxHa ObiTh BenmmunHa WEIGHT, uroObl oOecrieunTh ramieHue MpUMEPHO TOW K€ MOJIOCHI
Mapa3uTHBIX YacTOT. J{JIs cOXpaHeHus: HaCTPOIMKU Ha PUIIBTPAINIO OJMKAMIINX BHICOKUX YaCTOT
HYKHO MPUACPKUBATHCS MPUMEPHOTO TIPABHIIA

CONTROL? * WEIGHT = const

Uem OoJjbllie BeIWYMHA 3TOrO MPOM3BEACHUS, TeM OOJBIIMI CIEKTp 4YacToT u Ooiee
s dextuBHO Oyner racuthes. [Ipu oquHAKOBOW BETWYMHE TIPOU3BEACHUS, YeM OOJIbIIeH OymeT
BennunHa WEIGHT u menpmie BenmumHa CONTROL, tem Oonee uzbupartenbHbIM OyneT
s dexT ramenus (Tem TouHee OyAYT CUNTATHCS HU3KHE YaCTOTHI M CHIIBHEE TaCUTHCSI BHICOKHE).

42



OpnHnako, 3ToT 3 dekT OyaeT COnpOBOKAATHCS ONPECICHHBIM IMOBBIIICHUEM BBIYUCIHTEIBHBIX
3aTpar.

Pe3ynbrarel CcpaBHEHMS pEmIEHWH I YETBIPEX pAa3IMYHBIX COYETAHMM KIIFOUEH
CONTROL u WEIGHT npusenens! B Tabnure 2.3.

['paduku pe3ynpTaToB MEPBOrO pacyeTa, KaKk yKe TOBOPHIIOCH, IPUBEIEHBI Ha puc. 2.5.0,
BTOPOTO - Ha puc.2.6.a, 4eTBepToro - Ha 2.6.6. BricokouacToTHBIE KOJe0aHUs 3/1€Ch TPUMEPHO
COOTBETCTBYIOT pe3yibTaTaM puc. 2.5.0 (Ha puc.2.6.0 3aTyxaloT HECKOJIBKO MEHBIIIE).
PesynbpTaTel TpeTbero pacdera BU3YyaJIbHO Mal0 OTJIMYAKOTCA OT puc. 2.6.a, MOITOMY Ha
rpadukax oHH HE IPUBOSATCS.

Tadmuuna 2.3. Bousaue xmroueBbix napamerpoB CONTROL m WEIGHT na TouHOCTB
pE3yJIbTaTOB U BHIYMCIUTENIBHBIE 3aTPATHI.

N |N pucynka |CONTROL [(WEIGHT |Ammimtyna 10-ro |llaroB |UTepauun
xoJyieBaHusa 2-T0
MasgTHUKA

1 (2.5.6. T/10° 1 0.745 9961 17743

2 12.6.a T/10° 50 0.767 22866 [34938

3 |- T/10° 5000 0.829 25138 (39278

4 12.6.0. T/10° 1000 0.900 38705 |73238

KoneuHno, npuBeneHHBIH MpUMEp HE OXBAThIBAET BCEX BO3MOXKHBIX CHUTYyallUd MpH
peasibHbIX pacyerax. /la M Henb3sl BbLAATH YHUBEPCAIbHBIE PEKOMEHAALUU ISl BCEX CIIy4yaes.
BosmoxxHO, yTo ObUIO OBl Jyunie BooOIIe He 0anoBaThCs TAKOTO POJa SKCIEPUMEHTAMH, a
CUMTATh BECh PEAIBHBIA CIEKTP YacTOT HccieayeMoro o0bekTa. OJHAaKo, BpeMs peHIeHUs
MOJIHOM 3a7aun puc.2.5.a. B 3aBUCUMOCTU OT TUIA MAIIMHBI MOXKET OCTUTaTh AECCATU MHHYT,
HEB3Upas Ha JICIIEBU3HY UTEpallMU (BCETO 5 ypaBHEHMI) U HE3HAUUTEIIbHBIN, 10 CPABHEHUIO CO
MHOTUMH peajbHbIMU 3aJauaMi, CHeKTp 4acTtoT (3 mopsiaka). Ilpu 3TOM BbICOKOYACTOTHBIE
COCTaBIISIONIME BCE paBHO ynaBajoch 'cmacaTh"' HE JOiro. Brewarnser HeoOXoaumoe IS
MOJTyYeHHUsl pe3yjbTaTa KOJIMYECTBO HTepauuid. YacTo B MpaKkTUYECKUX CiIydasX MHapaMmerp
CONTROL MmoskeT urpath poiib HE CTOJBKO yKa3aTells Ha TO, YTO "MeHs KojeOaHHs ¢ IepHOIOM
MEHBIIIE ONPECICHHON BEJIUYUHBI HE MHTEPECYIOT", CKOJIBKO MPU3HAHUEM TOrO, 4TO "y MEHs
HET BPEMEHHU Ha UCCIIeI0BAaHUE KOJIEOaHUH C IEPHOIOM MEHBIIIE ONPEIeICHHON BETUYHHBI".

Nuorpa Benmmunna CONTROL - pe3ynbTaT KOMIPOMHUCCA MEXKY IIarOM MHTETPUPOBAHUS
u touHocThro. 3amaBass CONTROL, pacdetunk kak Obl TOBOPUT MPOrpaMMe, YTOOBI OHA IIO
BO3MOXKHOCTH O0OecreunBaia 3aJJaHHyl0 TOYHOCTh. HO Kak TOJbKO BeJIMYMHA MOTPEOHOro I1ara
WHTETPUPOBAHUS CTAHET CJIUIIKOM MaJOW, TO MPUHUUIHUAIBHYIO BO3MOXKHOCTH IMOJYYEHUS
KaKuX-11M00 pe3yJbTaTOB Ha JAaHHOM YYacTKe Ipolecca cleAyeT MpearnovyecTb TOYHOCTH
WHTETPUPOBAHUS.

Ponp kmoueBbix napamerpoB CONTROL u WEIGHT B pacueTHOl mpakTHKE JOCTATOYHO
Benuka. Kak npaBuiio, koneOaHusl BBICOKUX 4acTOT B peajlbHON KOHCTPYKIMM 3aTyXarT BEChbMa
OBICTPO M3-3a AeMI(PUPOBAHUS B MaTepuaiax, KOHCTPYKIIMOHHOTO AeMI(pUpoBaHUs U T.A. YUeT
TAKOTO pOJia MPOIECCOB B MOJENAX TEXHHUECKUX OOBEKTOB HaIlle BCETO HE MNPEACTaBISETCS
BO3MOXXHBIM, Ja M HE IeJecooOpa3eH, eciau He SBISETCS MPEeIMETOM CaMOCTOSITEIIBLHOTO
uccienoBanus. Iloaromy udacTto ObIBaeT HE TOJBKO IIOJIE3HBIM, HO U OYEHb XKEJIATEIbHBIM
UCKJTIOYUTh U3 PACCMOTPEHUS Mapa3UTHbIE YaCTOTHI.
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PesymeTaTH Te=0.000000=+H00 Tw=0.3141558=-+HN {@

.......................

A

B

3/
1. CropoeTE | —.900000=+D1  .100000=+01 *
1 CRapocTE 3 —. 5000002401  .5000002+01 *
4. CROpocTE 4 —.500000e+D]1  .700000e+01 *
5. CEOPOCTE 5 —.100000=+D1  .DOOCCO=+01 *
B)
PesyirhTaTs TE=0.00000De+00 Tx=0.314156+01 {@

oD

2

&)
L Cropocts | —900000e+01  .100000s+01 *
A Cropocte 3 —.600000=+01  .500000=+01 *
4, CEopocTE 4 — BN =H] JFOODG0+H0] *
b. CEOpOCTE S — 100 0=+0] SO Oe+01

Puc. 2.6. Pe3yabTaThl pacyeTa TeCTOBOI0 NpuMepa JAJs Pa3JIUYHbIX 3HAYEHU I
CONTROL n WEIGHT:

a) CONTROL pagen 1/100 munumanbsHoro nepuogaa, WEIGHT=50;
0) CONTROL pagen 1/1000 muanmasasnoro nepuoaa, WEIGHT=1000.
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B npaktuueckux ciydasx, Kak HaMm Ka)eTcsl, CIeAyeT IOJb30BaThCsi TeM (DaKTOM, 4TO
3arpy0OJjeHre TOYHOCTH pacyera B IEPBYIO OuYepeIb CKa3bIBaeTCsd HA BBICOKOYACTOTHBIX
cocraBisomux npouecca. [loaromy, mnpoBoAs TNEpBbIE OLICHOYHBIE pPAcUEThl, MOXHO
norpoOoBaTh MPOCTO CUUTATh C HEBBICOKOW TOYHOCTHIO. CKa)keM, yCTAHABIMBATh JOKAJIbHYIO
TOYHOCTh HE BbIIIE, yeM 1-5 % OT aMIUIUTYyIHOTO 3HAa4YeHHs] XapaKTEPHBIX CKOpocTel
(moTteHuumanoB). B nanpHeiieM yBeln4eHHE TOYHOCTH pacueTa MOXeT MPHBECTU K TOMY, YTO
porpaMMa MHTErpUPOBAaHUS HAYHET OTCIEKHMBAaTh 00Jee BBICOKHME YacCTOThI M "LEMIAThCS" 3a
CIMILKOM MEJIKHME, 110 BalleMy MHEHMIO, 3HA4YCHMs l1ara UHTerpupoBaHusa. Torma ciemyer
BBecTH B AeiictBue napamerp CONTROL, 3amaBasi ero BeIWYUHY MPUMEPHO TOTO K€ MOPSIKA
WIM HECKOJIBKO MEHbILIE, YEM 3HAaueHus Iara, 3a KOTopble "Iemsaace' mporpamma
uHTerpupoBanus. Mnu npumensts coueranus napamerpoB CONTROL u WEIGHT Tak, xak 06
3TOM T'OBOPWJIOCH BbIIIE, T.€., 3aAaBaTb CONTROL Ha oauH-71Ba mopszika MEHbILIE IIara, 3a

KOTOpbIM "Hemsanace" IMporpaMMa HWHTEIPUPOBAHHSA, C OJHOBPEMEHHBIM YBEINYEHUEM
WEIGHT.

2.8. AITOPUTM PELUEHUA CUCTEMbI HENMHEUHbIX
YPABHEHWN HA LUATE UHTErTPUPOBAHMUA. KNIOYEBbLIE
NMAPAMETPBbI, YNPABNAOLWKUE NMPOLUECCOM PELLEHUA
(DABSU, DRLTU, DABSI, DRLTI, ITR)

Ha «kaxngom miare wuHTerpupoBaHusi cuctema auddepeHIManbHbIX  ypaBHEHUN
npeoOpa3yercss B cuUCTeMy HenuHeWHbIX ypaBHeHUM (CHJIY) OTHOCHTENBHO KOHEYHBIX
MpHUpAICHUN HE3aBUCUMBIX EPEMEHHBIX:

F(U)=0 (2.5)

Cucrema HENMHEHHBIX YpPaBHEHHMH pELIACTCS WTEPALMOHHO C HCIOJIB30BAaHHEM METOZA
Herotona. ['eomeTpuueckast UHTEprIpeTaus MeToaa NPUBOANUTCS Ha puc. 2.7.
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LF Y CIIOBUS MpeKpalleHUud HTepanis :

1) Aut < (AU
2) (L) < [ZF]

[IpHonmsKeHHoe
pelrteHne,
YVIOBRIETBOPARIIEE
LOK83aTeIaH
TOTHOCTH

TouHoe perrrenne
Puc. 2.7. ITouck pemieHus1 HeJJMHEHOro ypaBHeHust MeToaoM Herorona.

HamomuuMm, 4TO 1711 MEXaHUKHU HE3aBUCUMBIMHU NIEPEMEHHBIMH B HAITUX BBIKJIAAKaX OyIyT
SIBIISITHCSI CKOPOCTH.

Orpanuuumcst 371eCh pPacCMOTPEHUEM OJIHOTO ypaBHEHUs, UMEs B BHJly, UYTO pEIICHUE
CHCTEMBbl ypaBHEHUW OCYIIECTBISETCS aHAJIOTMYHO. ['7e 3TO Heobxoammo, OyaeMm nenaTh
0000111eHNST HA MHOTOMEPHBIN CITydai.

Hwxe KOpOTKO OMHUCBHIBAETCS CoNep)kKaHUE alropuTMa. bosee moapoOHOe H3JI0KEHHE
anroputMa GOPMUPOBAHUS U PEUICHUS CHCTEMbl HEJTMHEHHBIX alreOpandecKux YpaBHEHHMA CM.
nokyMeHT "PRADIS. Ocnosnvie mamemamuueckue memoownt".

a2 1. Boioop nauanvnozo npuodausicenus - snavenusn Uy

B kadecTBe HauanbHOrO MPUOIMKEHHS K PEHICHUIO Ha MEPBOM Iare MHTETPUPOBAHMS
UCTIONIB3YIOTCS HAYaJbHBIC YCIOBHUSI pemaemMoro auddepeHnalIbHOT0 YpaBHEHHUS (B clydae
CHUCTEMBbl YpaBHEHUH - BEKTOp HadalbHbIX ycnoBuil). Ha kaxmom mocnenyromem Iiare B
KaueCTBE HAaYaJIbHOTO MPUOIMKEHHUS MCHOJIB3YETCS AKCTPAIOJISIIUS PEUICHUsI ¢ MPEIbIIyIIEro
niara.

Ilaz 2. Botuucnenue npagoit yacmu ypasnenus (pacuem HeeaA30K HA meKyuieil
umepayuu).

Jns Texkymiero 3HadyeHMsI HE3aBUCUMOM IEPEMEHHOM B KAXKJIOM U3 MOJEJEH 3JIEMEHTOB
HOJICUNTBIBAIOTCS] 3HAUEHUS CUJ (MOMEHTOB) WIIM JPYTUX MOTOKOBBIX NEPEMEHHBIX, €CIIH PeUb
UJeT O pelIeHWH 3aJaud B Jpyrodl mpenmeTHoil oOmactu. Hessska ompexpensiercs
CyMMMpOBAHMEM HAMIECHHBIX 3HAYEHUN CWJI MOJENEH d3JeMeHTOB. Ecim pemaercs cucrema
ypaBHEHUH, T.€. MOJIETTb UMEET 00JIee OJTHOM CTENIEHU CBOOO/IbI, TO HEBSI3KM HAXOJSATCS JIJISl BCEX
YPaBHEHUI CUCTEMBI IIPH TEKYIIMX 3HAYCHMIX HE3aBUCHMBIX ITepeMeHHbIX. Ha puc. 2.7. HeBs3Ka
JUI TIEpBOM WTepanuu ompenensercs 3HaueHueM ¢yHkumu F(u) B Touke A. Haiimennoe
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3HaueHne HeBs3ku 2 F(i) wucmonb3yercs A HaXOXKACHUS TMpPUpAIICHUN He3aBUCHUMOMN
nepemennoit dU(i) (Ilar 3) u i BepxHEH OIEHKM MOTPEIIHOCTH PEIICHUS HEIMHEHHOTO
ypaBHeHUs Ha Tekymied utepamnuu (Lar 4).

Iaz 3. Onpeodenenue HOBHIX 3HAYECHUT HE3ABUCUMOU NEPEMEHHOU.

[Tpupanienne He3aBUCUMOM TIEpEMEHHOM OMpPeeNsIeTCs U3 COOTHOIICHUS

dU() =- 2 F(@1) / tg (a(i)) (2.6)

Kax BugHO M3 puc. 2.7, BenuuuHa tg (A) sBhsieTcs npousBogHol pyukmuu F(u) B Touke
U(@-1).

B ciydae pemienus cucrembl ypaBHeHWH dU SIBISIETCS BEKTOPOM WM BBIYUCISIETCS TI0
dbopmye:

dU@)=-ZF@) *[Y({)™] (2.6.a)

3nech 2 F(i) - BeKTOp HEBSI30K (IIpaBble YacTH) YpaBHEHHUH CUCTEMBI;

Y(i) - sAKkoOMaH CHUCTeMbI, BBIYMCICHHBIM [ TEKyLUIMX 3HAa4YeHUH He3aBUCUMBIX
NEPEMEHHBIX;

[Y(i) -1] - oneparust oOpareHus sskoOruaHa.

Bes 3anmch ypaBHeHus 2.6.a. TPEACTaBISeT COOOW CHMBOJIMYECKOE IPENICTAaBIICHHE
nporiecca pEIIeHHs CHCTEMbl JIMHEWHBIX — aireOpanyecKuX ypaBHEHHH C  MaTpuIlel
kodd¢uimenToB Y (i), Bektopom HensBecTHBIX dU(1) 1 BeKTOpoM mpaBbix yacteit - 2F(1).

HoBoe 3HaueHne He3aBUCHMON TEPEMEHHOM:

U (i+1) = U (i) + dU() (2.7)

Hlaz 4. Konmponab mounocmu pewrenus. Ecau mounocms peuwienus nedocmamoyna, u
KOJ1luuecmeo pa3peuieHHplx umepayuii He ucuepnano, nepexoo K Ilacy 2.

TOYHOCTH pEIICHUS KOHTPOJIUPYETCS KaK [0 BEJIMYMHE HEBSA30K, TaK U II0 BEJIWYMHE
MPUPAILECHUA HE3aBUCUMOM INEpeMEHHOU. JlomycTuMasi TOYHOCTh PELIEHUS OINpPEAENIeTCs 10
TOMY K€ aJITOPUTMY, YTO U IIPU KOHTPOJIE JIOKAIIBHON MTOIPELIHOCTH UHTETPUPOBAHUS.

Jnst hopMupoBaHus JOMYCTUMON BEIMYMHBI IPHUPAIEHUS HE3aBUCHMOW TIEPEMEHHOU Ha
JTAHHOM WTEepaluu MCIOJIb3YIOTCSl 3HAuYeHUs] aOCONIOTHOM M OTHOCUTENBHOW COCTaBIISIONIUX
JIOIyCTUMOM MTOTPENIHOCTH, 3a/IaHHBIE MTOJI30BATEIIEM.

[dU@)] = DABSU +U(i)* DRLTU  (2.8)

[Tpy OICHKE TOYHOCTH PEIICHUS CHCTEMBl YPaBHCHHH 110 BEJIUYHHE HEBSA30K (4TO
(dakTUYeCKu SBISETCS KOHTPOJIEM TOYHOCTH COOJIIOJICHUS YCIOBUW pPaBHOBECHS), WMEETCS
HeOobIass 0COOCHHOCTh. J[eno B TOM, YTO NMPU TOYHOM PEIICHHUU CUCTEMBI HEITUHCHHBIX
ypaBHeHuil HeBsizka [ F(i) ctpemurcs x Hymto (3Hauenue U(*) Ha puc.2.7). Ilostomy mns
oOecrieueHnsT BO3MOXKHOCTH 33J]aBaTh OTHOCHUTEIIBHYIO TOTPENTHOCTh PENICHHS MO HEBS3KaM,
JUTSE KaXXI0W CTENeHH CBOOOABI OOBEKTAa BBIUUCISECTCS IOMOJHUTEILHO CyMMa MOJYJeH CHll
(MOMEHTOB). DTa BeIWYMHA WCIONB3YEeTCS TMPH ONPEACICHUH OTHOCHTEIBLHOW YacTH
JOIYCTUMOMN TIOTPEITHOCTH PEIIECHUS:

[ZF(i)] = DABSI + Z|F(i)| * DRLTI (2.9)
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Ecnu nocturaytoe Ha JTaHHOM MTepaluu NpupalieHue HezaBucuMoil nepemenHoit dU He
MpeBbILIAeT JOMyCTUMOro npupamienus (popmyna 2.8), T.e.

dU@) <[ dU@) 1, (2.10)
U JIOCTUTHYTas HeBsizka 2 F(1); HE MPeBBIIAeT TOMYCTUMOTO 3HAYCHHS HEBSI3KH, T.€.
2|(F@)| < [ZF@)], (2.11)

CUMTAETCS YTO pElIeHHE HeJIMHEHHOTO ypaBHEHUs Iody4yeHo. B mporiecce, n300paskeHHOM Ha
puc. 2.7., 3aaaHHasi TOYHOCTb JIOCTUTAETCS HA TPEThEU UTEPALUH.

Ecnu nocturHyToe Ha AaHHOW WTepalMy HpUpalieHue He3aBUCHMOM nepemenHHod dU
MpEBBILIAET BEJIUYUHY, HalJeHHYIO0 10 popmyre (2.8) XoTst Obl JUisi OJJHOW CTENEeHU CBOOOBI,
WIM JTOCTUTHYTasi HeBsizka 2|F(1)| mpeBbIIIalOT JOMYyCTUMOE 3HaU€HUE HEBS3KU, HalJeHHOE IO
dopmyie (2.9), XxoTs ObI Ui OJTHOTO YPAaBHEHUS, CUUTACTCS, YTO PEIICHUE eIle He JIOCTHTHYTO.
B »TOM ciywae, eciau KOJMYECTBO COBEPIICHHBIX WTEpalUil HE MPEBBIIIAET Pa3pEIIEHHOTO
nosb3oBatenem (mapametrp ITR), To ocymectBisiercss nepexon k Ilary 2. Ecam xonudecTtBo
JNOMYCTUMBIX ~ WUTEpallMii  UCYepmaHo, TO TMPOMCXOAMUT JApoOJeHHe TeKyIlero Iara
WHTErpupoBaHud. Jlenaercs MOMbITKA COBEPIINTH HOBBIM IIAr WHTETPUPOBAHUS U3 TOM Ke
TOYKH.

Kak yxe ObUTO cKka3aHO BbINIE, TPOLIECC APOOJICHHS IIara Kak IO NMPUYUHE CIIUIIKOM
OOJIBIION JIOKAJIBHOM MOTPEIIHOCTH, TaK W MO MpUYMHE HecxoauMocTu pemeHus CuJlY, ne
MOXET MPOJ0JKATHCS OECKOHEUHO (MUHUMAJIBHO JTOMYCTUMOE 3HAYEHUE 1ara MHTErpUPOBaHUS
OTPAaHWYEHO 3aJaHHON BenWYMHOW KiatoueBoro mapamerpa SMIN). Ecam mporpamma
WHTETPUPOBAHUS HE JOCTUTAET CXOAUMOCTU Npu pemeHnu CHJIY mpu MUHMMaJIBHOM 3HAYEHUU
11ara UHTETPUPOBAHUS, TO MPOIIECC MHTETPUPOBAHMS MpPEKpaIlaeTcs ¢ Bblgadyeld coolmenus R
006 o HECXOAMMOCTH pEIIEHHS CUCTEMBbl HENMHEWHBIX ypaBHeHUM (cM. CHpaBOYHHMK IO
omudkam). Kak mpaBuio, eciu 3To cooOIeHre MoIy4eHo, a BeTUYMHA KII0YEBOro Mmapamerpa
SMIN ycTaHOBI€Ha 110 YMOJYAaHUIO, TO MOMBITKA YMEHBIIUTh BETUYMHY KIFOUEBOTO MapameTpa
SMIN cutyamuio He yaydmuT. BooOime, mmoxas cXxoauMocTh MeToaa HeroToHa bare Bcero
TOBOPUT O HE BIIOJIHE KOPPEKTHOM OINHMCAHUM CTPYKTYpPhl MOJIETH TEXHUUYECKOU cucTeMbl. Bo
MHOTHX CJIy4asiX, €CJIM B MOJIENIN HE COJAEPKUTCS HEIIMHEMHOCTEW THIAa KOHTAKTHBIX 3JIEMEHTOB
WM BJIEMEHTOB, BOCIPOMU3BOJSAIIMX 3aKOH CYXOro TPEHUs, TO MO MPUYUHE HECXOJIUMOCTH
MeToqa HploToHa He HOIKHO TepAThes 0oiee HECKOIBKUX JIECATHIX JO0Jei MpOoIeHTa OT 00IIEro
KOJIMYECTBA IIAaroB, U KOJMWYECTBO MOTEPSHHBIX II1aroB JIOJDKHO YMEHBIIATHCS C YBEIUYCHUEM
pa3pelieHHOro KoJIU4ecTBa UTepaluii Ha mar uarerpupoanus (mapamerp ITR, cm. Hike).

OCHOBHBIE TNPUYUHBI, KOTOPHIE MOTYT MPUBECTH K IUIOXOM CXOJAMMOCTH Mpolecca
pewmenust CHJIY:

* CIHMIIKOM MajeHbkoe 3HaueHue napamerpa ITR. Eciu 3amanHas BenuunHa JOKaIbHOU
MOTPEUTHOCTH TO3BOJIIET TIPOTpaMME MHTETPUPOBAHHS COBEpIIATh JTOCTATOYHO
OoJbIIKE 1O BENWYHMHE IIard WHTETPUPOBaHUs (TpyOoe pelleHne), TO pa3perieHHOTro
KOJIMYECTBA MTEPAIM MOXKET HE XBaTaTh ISl JOCTIDKCHHS CXOIUMOCTH. [Ipu3Hakom
3TOM CHUTyallud MOXET SBISATHCA MEPUOAMYECKOE PE3KOE YMEHbBIICHHE IIara
WHTErpUpOBaHUs (B pa3bl) C MOCIEAYIOIIUM €r0 MEAJIEHHBIM POCTOM;

* omuOKa B ONHUCAaHUHM CTPYKTYpbl OOBEKTa (HampuMep, 3aKPEIUICHHBIH y3em, K
KOTOPOMY  TPHUKJIQJIBIBACTCS KHHEMATHYECKOE BO3JCHCTBHE, WIH OIIMOOYHOE
COC/IMHEHHUE BpAIlaTEeIbHBIX CTEMEHEW CBOOOJIBI OJJHOM MOJIETN C MOCTyNaTeIbHBIMU
CTENEHSMH CBOOOJBI NIpyroi). MHorue OmMOKM ONMUCAHUS CTPYKTYPhI MOTYT OBITh
BBISIBJICHBI C TIOMOIIBIO MPOCTOTO TECTAa, KOTOPBIM ISl CJIOMXKHBIX PAcYeTOB MOXKET
MpeAIIeCTBOBAaTh BCEH TMoOCHeqytoniel pabore ¢ Moaenbio. Ero anropurm Takoi. Bee
3aKpeIUICHHBIC CTENEHH CBOOOJBI MOJIEH OCBOOOXKIAIOTCSA, K KaKOMY-THOO Y3y
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MoJienu (OH JOJKEH OBITh OJM30K K IIEHTPY MAacc CHUCTEMbl) IPUKIIAIbIBACTCS CUJIA,
HallpaBJIEHHas, HalpuMep, BEPTHUKaIbHO BBepX. IIpu 3ToM 1M0MKHO HabIIOIATHCS
JBUKEHHE BCEM MOJEIN BBEPX, COIVIACHO HAINPAaBICHUIO NPUIIOKEHHOW cuibl. C
MTOMOIIBIO0 TAKOTO TecTa 0COOEHHO XOPOUIO BBISBIATH OMIMOKH OMUCAHUSI CTPYKTYpPbI
KOHEYHO3JIEMEHTHBIX ()parMeHTOB;

* TpedenbHAs BEIMYMHA I1apaMETPOB KakoW-mubo w3 wmoxenedl. B srom cmywae
napaMeTpsl MOJICNIA DJIEMEHTa TAaKOBBI, YTO ()AaKTUYECKU CBOJSAT €ro IMOBEIEHHE K
pacdyeTHOMY Ciydaro, He MPEeIyCMOTPEHHOMY 3TOW MOJENbIo >neMeHTa. Hampumep,
0aJIOUHBII 3JIEMEHT C HEMIPABAOINOA00HO OOJIBIIMMH pa3MepamMH MOMEPEUHOTO0 CEUECHUS
(BeceMa pacrpocTpaHeHHass ommuOKal) WIM CHIBHO BBITSHYTBIH TPEyTOJIbHBINA
KOHEYHBIH 3JI€MEHT. JTa CUTyalllsi MOXET OBITh HCIpAaBJICHA TOJBKO YIyUYIICHUEM
OIMCAHUS CTPYKTYpPbl, TPH KOTOPOM OJWH BBIPOXKIEHHBIA SIIEMEHT 3aMEHSETCS
HECKOJIBKUMH DIIEMEHTaMHU TPAaBHJIBHOW (OPMBI WM HECKOJBKO BBIPOMKICHHBIX
3JIEMEHTOB 3aMEHSIOTCS OTHUM SJIEMEHTOM, OTBEYAIOLINM 33JaHHON pacueTHOW CXeMe.
K BBIpOXIEHHOCTH TMapaMeTpOB MOXXHO OTHECTH W HEOOOCHOBAHHO BBICOKHE
KECTKOCTH IS 1e(OPMUPYEMBIX 3JIEMEHTOB, KOTOPBIE TTOJIb30BATENb CYUTACT YCIOBHO
HepepopmupyembiMu. [l Takux "aOCOMIOTHO JKECTKUX'" AJIEMEHTOB CIIEIyeT, TeM He
MEHee, OLIEHHBATH MOPSI0K BETMYNHBI PEaTbHON )KECTKOCTH MOJCIHPYEMOTO TEla;

¢  MOJCIIb TEXHHYCCKOM CHCTEMBI COACPKHUT HCKOTOPOC KOJIUYCCTBO KOHTAKTHBIX
OJICMCHTOB U J3JICMCHTOB CYXOI'O TpPCHMHA. ITonpITKH MMPUMCHCHUA OOJIBIIINX IIIATOB
HUHTCIPUPOBAHUA B TAKHUX ClIydadX MOTYT MNPUBECTU K TIOXOM CXOAUMOCTH PCHICHUSA
CuJlV;

* Iar MHTETPUPOBAHUS ObUT YMEHBIIEH IO TpeOOBaHUIO OJHON M3 Mojeneil 1o
BEJIMYMHBI MUHUMAJIBHOTO mara (Wiu OJM3KOH K Hel), U NP dTOW BEJIMYWHE IIara He
JOCTUTHYTa cxoaumocTh pemeHuss CHJIY. IlpuszHakoM 5TOMl cuTyaluu SBJISETCA
xopomrasi cxoauMocTh pemieHuss CHJIY Ha BceM OCTaabHOM aHAJTU3UPYEMOM
BPEMEHHOM HHTEpBajie. B 3TOM ciydae MOXET IMOMOYb HEKOTOPOE YBEIMUYEHUE
3HaueHHs KiroueBoro napamerpa SMIN (cm. noapazzaen 2.6);

* omuOKka B OMHCAHWM SKOOMAaHA MOJETH dJEMEHTa. JTa CUTyalHs OCOOEHHO 4YacTo
BCTPEYACTCS Yy HAYMHAIONIMX pa3pabOTYMKOB MOJIEICH DIIEMEHTOB, KOTOPBIC
MpeHeOperaloT BCECTOPOHHEH NpeaBapUTENHHOM YWCICHHONW MPOBEpPKOH skoOMaHa
MOJIENIA, KaK 3TO ONMCAHO B JIOKyMeHTe "Bkawuenue npozpamm nonv3oeamens 6
oubnuomexu xkomniaekca". Cutyanuss He MOXKET OBITh CBEJCHA K OoJiee WM MEHEee
YJIOBJICTBOPUTEIILHONH € TMOMONIBIO  KIFOYEBBIX  MapaMeTpPOB  MPOTPAMMBI
WHTETPUPOBaHUS O€3 COOTBETCTBYIOIIETO UCTIPABIICHUS OLTMOOYHON MOJIEIH IEMEHTA.

B anroputme mnporpaMMbl HMHTETPUPOBAaHHs IIPEAYCMOTPEHO HECKOJIBKO BETBIICHU,
NPEIHA3HAYEHHBbIX U1 YMEHBIICHUS BEPOATHOCTH HECXOAUMOCTH PEIICHHUS CHCTEMBI
HEJIMHEHWHBIX ypaBHEHMI. O4eHb HENPUATHBIM B ITOM CMBICJE SIBJISETCS IMPOLECC, KOTOPBIN
MO3BOJIAET MPH 3aJJaHHON JIOKAJIbHOM MOTPEIIHOCTH JIeIaTh OOJIbIINE IIard 0 BPEMEHHU, HO MpHU
OCYILECTBJIEHMM TAKOTO IIara He MOXXET OBITh JOCTHUTHYTa CXOJUMOCTh PEIICHUS CHCTEMBI
HEJIMHEWHBIX ypaBHEHUH. B TakoM ciydyae Ha KaXabli YCHEIIHbII 1Iar HHTErpUpOBaHUs OyJeT
MPUXOJUTHCA HECKOJIBKO I1aroB, IIOTEPSHHBIX 110 HECXOAMMOCTH pELICHUS CHCTEMBI
HEJIMHEHHBIX ypaBHEHUH. OCHOGHOEe 6pems padomvl npozpamMmbl UHMEZPUPOSAHUA Oyoem
nompaueno 0Oecnonesno. llodToMy, mpu moTepe IIara BKIIOYAETCSl OIpPaHUYEHHME Ha Miar
WHTEIPUPOBAaHUSA 110 KPUTEPUIO JIOKAIBHOM IOTPEHIHOCTH, HE MO3BOJIAIONIEE IIary
UHTETPUPOBAHMUS pacTh CIMMIKOM ObicTpo. Kpome TOro, mnporpamMmma HHTETPUPOBAHUS
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OTpaHUYMBAECT POCT IIara U B TOM CJIy4ae, KOIra KOJIMYECTBO UTEPALM HA 1Iar UHTETPUPOBAHUS
npesbimaeT 80 % OT pa3peleHHOro Mojib30BaTeseM KOJIMYeCTBa UTEPALHii.

Pestomupys cka3zaHHOE B 3TOM IOJpa3jieie, He0OOXOAUMO OTMETHTb, YTO IOJb30BaTEIeM
JOJIKHBI OBITH OMpPEENICHbI 3HAUE€HUS YEThIpeX MapaMeTpoB, BIUSIOUINX HAa TOYHOCTH PEIIeHUs
cuctembl HenuHeHbIX ypaBHeHuH. [lapametpsl DRLTU u DABSU onpeznensror gomyctumoe
MpUpAIICHUE HE3aBUCUMOW MEPEMEHHON Ha TMOCJIeIHeH utepanun Metojaa HeroToHa (TOYHOCTH
pelIeHHs CUCTEeMbl HEIMHEHHBIX yYpaBHEeHU# no aprymenty), a DRLTI u DABSI - nonyctumyio
HEBS3KY (IOMYCTUMOE OTIMYME OT HYJS IpPaBOM YacTH KaXAoro u3 ypaBHeHuid). [Ipu sTom
HY)XHO YYWTBHIBaTb, 4YTO OTHOCUTENIbHAs 4YacTb JOINYCTHUMON HEBA3KM CHI (MOMEHTOB)
dopmupyercss ymHOokeHuem mnapamerpa DRLTI nHa cymmy wMoaynel cuin (MOMEHTOB),
MOJIBOJIUMBIX K COOTBETCTBYIOIIEH CTENIEHH CBOOO/IbI MO/IETH 00BEKTa OT MOJIENIEN JIEMEHTOB.

[Tnoxas cxomumocth MeTtofa HploTOHA MOXKET ObITh MPUUMHON HEONpaBIAHHO BBICOKHUX
BBIYMCIIUTEIBHBIX 3aTpaT KakK 3a CYeT IIOTEPHU IIaroB WHTEIPUPOBAHUA, TaK M 3a CYET
YMEHBIIECHNs BEIWYUHBl IIara WHTErpUpOBaHUA. I103TOMy KOHTPOIB CXOAMMOCTH METOAA
Herorona miis kaxzaoro pacdera v yIpaBlI€HHUE CXOIAUMOCTBIO SIBISECTCA OJHUM U3 BaXKHEHIIMX
BOIIPOCOB, CTOSIIIMX Iepe]] pacuyeTyukoM. Hmxe paccMOTpuM MPUMEHEHHE KIFOYEBBIX
[apaMeTpoB, 3aJalolUX TOYHOCTb, HApALy C JIPYTMMH KJIIOYEBBIMU IIapaMeTpaMHu,
YIPaBJISIOIUMH [TPOLIECCOM PEIIEHUS] CUCTEMBI HEIMHEWHBIX YPAaBHEHUM.

2.9. YNPABJIEHUE NPOLIECCOM PELUEHUA CUCTEMbI
HEJIMHEUHBIX YPABHEHUU C MOMOLLbIO KINMIOYEBbBbIX
NAPAMETPOB NMPOIrPAMMbI UHTETPUPOBAHUA

B sTOM mogpaznene paccMOTpUM HPOCTOM MpUMep pacueTra MajeHus MOHEThl pedpoM Ha
yIpyroe ocHoBaHue. MOHETy AMaMETpOM 2 CAaHTUMETPAa MOXHO Ipy0oO NpEACTaBUTbh B BHJE
MOJIEJIN, COCTOSALIEN U3 6 YIPYTMX TPEyroabHUKOB. CUMTaeM, 4TO CHja TSKECTH NPUIIOKEHA K
LEHTPY Macc MOHEeThl. Cuila ynpyroro B3auMoJIeHCTBUSL MOHETHI C OCHOBAHUEM JIsl YIIPOLICHUS
(GopMyIMPOBKH 3a/1a4M TaKXKe MPUIOKEHA K LEHTPY MOHETHL. byseM BBIBOJUTH NepeMelieHne
LEHTpa TSKECTH MOHETHl M pa3HUIy NepeMelieHuil mo ocu Y Mexay ToukaMu A u D
(MTOCKOJIBKY 3aJaya M0 MOCTAaHOBKE a0COJIOTHO CUMMETPUYHAs, TO 3Ta BEJUYHMHA BO MHOIOM
OTpeeIIAeTCS MOTPEIIHOCTHIO PEIICHUsI CUCTEMbl HEJIMHENHBIX ypaBHEHUM). PacueTHas cxema
MoJenn u300pakeHa B BepxHEW mpaBoil yacTu puc.2.8., a TEKCT 3aJaydl Ha BXOJHOM S3bIKE
PRADIS npusenen muxe:

$ DATA
Touxka O = O, 0 ; Touka A = 1.0 E-2, O.
Touka B = 0.5 E-2, 0.869 E-2 ; Touka C = -0.5 E-2, 0.869 E-2
Touka D = -1.0 E-2, 0. ; Touka E = -0.5 E-2,-0.869 E-2
Touka F = 0.5 E-2,-0.869 E-2
Marepnan = 1.E-3, 2.E11, 0.3, 7800; Cuma waxecrum = - 0.025
IlapameTps ymopa = 0.5, 1.E7
$ FRAGMENT:
# BASE : 15
# STRUCT:

Tp.1'TRGUL (1 2 3 4 5 6;Touxka O,Touka A,Touka B,Marepwnan) ;
Tp.2'TRGUL (1 2 5 6 7 8;Touxa O,Touka B,Touxa C,Marepmuan) ;
Tp.3'TRGUL (1 2 7 8 9 10;Touxa O,Touka C,Touxa D,Marepmuan) ;
Tp.4'TRGUL (1 2 9 10 11 12;Touxa O,Touxa D,Touka E,MaTepwman) ;
Tp.5'TRGUL (1 2 11 12 13 14;Touxa O,Touxa E,Touxka F,MaTepwman) ;
Tp.6'TRGUL (1 2 13 14 3 4;Touxa O,Touka F,Touxa A,MaTepmuan) ;
Cuna Tsaxectu 'F (2; Cuna TsoxecTH) ;

Ynop ' UPRL (15 2; NapamMeTps ynopa) ;
Omnopa ' MD (15 15 15; 0, 0);
# OUTPUT:
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IllepeMmemienne neHTpa TsixecTn 'X (2; 1)
Pasmuna nepememenmyi A Dy 'DX (4, 10; 1)

$ RUN:

Pacuer '"SHTERM (END=1)
$ PRINT

PesynesTaT 'DISP ()

$ END

L. IlepeMeniieHRe MEHTPA THZKECTH

a) DABSX = 0., SECOND = 0, DABSI = 0.

5) DABSX = 0.00L, SECOND = 0, DABSI = 0.1
B} DABSX = 0001, SECOND = 1, DABSI = 0.001
Puc. 2.8. TecToBblii MpUMep AJIs1 HJIIOCTPALMHU BJIMSHUS HA pe3y/ibTaThl pacyera

napamerpos DABSI, DABSX, SECOND.

CraTucTuKy pelleHus 3TOM 3aJaud He Tak JIerko ObUIO IpejcKa3aTh 3apaHee. bwuio
IOTEPSIHO 3HAUYUTENIBHOE KOJIMYECTBO LIAroB IO NPUYMHE HECXOAMMOCTH PELICHUS CUCTEMBI
HeNMHENWHBbIX ypaBHeHH. [llar uHTerpupoBanusi B cpeHeM He IpeBbilial 3e-4, coBepIlanoch
npuMepHo 3.9 wurepaumii Ha wwar uHTErpupoBaHus. [Ipum 3TOM yXynalIeHHE CTATUCTHYECKHX
nokasaresei HabIrAaeTcs ocie NepBoro OTCKOKa MOHETHI OT MPENSTCTBUS.

[IpyunHa sToro sBneHUs 3akiroudaercs B cienyromeM. [locie ynapa B Teile MOHETBHI
HAauMHAIOTCS ynpyrue kosneOaHusi. HesHauuTenabHble HETOYHOCTH B OINpPENEICHUM TEKYIIMX
3HaYeHUH MEepeMEIeHUl 10 BCEM CTENEeHsAM CBOOOIBI U3-32 BBICOKMX >KECTKOCTHBIX
XapaKTePUCTUK IMPHUBOJIAT K OTHOCUTEIBHO BBICOKMM HEBSI3KaM YCWJIMH M, KakK CIEICTBHE, K
HECXOAMMOCTH IIPOLIECCa PELLEHUS CUCTEMBI HEJIMHEMHBIX ypaBHEHUH. 110 CBOMM JKE€CTKOCTHBIM
napameTpaM 3Ta 3ajada, BooOIle roBoOps, yXe OJU3Ka K OrpaHHYEHUSM, HaK/IaJblBa€MbIM
paspsiiHON CETKOM KOMIIBIOTEpA ISl MPEACTABIEHUS YUCENl C JBOMHON TOYHOCTBHIO. KoHeuHo,
MOXKHO JIETKO  OT(QMIBTPOBATh  BBICOKOYACTOTHYIO  COCTaBIIAIOLIYI0  (MCIOJB30BaHUEM
cooTBeTCTBYMOIIEro coueranus kmouenblx napamerpoB CONTROL u WEIGHT). Onnako, 310
YBEJIMYUT HEU30EKHBIE MMOTPEIIHOCTH, BHOCUMBIE B pacueT npoiiecca yaapa. [Ipeanonoxum, yto
B JIAaHHOM CJIy4ae Mbl XOTUM H30€XKaTh 3TUX JIOMOJIHUTEIbHBIX TOTPEIIHOCTEH.
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2.9.1.MakcumanbHoOe KOnM4ecTBO UTepauun Ha war uHterpmpoBaHus (ITR)

[lepBoe, yTO MBI MOXEM CIENaTh - 3TO Pa3peUIUTh OOJbIIee KOJIUYECTBO MTEpalUil Ha
niare UHTErpUupOBaHUA. JTUM CaMbIM MBI IIOBBICUM BEPOSITHOCTh YCHEIIHOIO 3aBEPIIEHHUS I1ara
WHTETPUPOBAHUS.

B pesynbTate MOXXHO HaJesThCs Ha YIyYIlIEHHWE PACUETHON CTATUCTHKU (yMEHbILIECHUE
00LIero KOJMYeCTBa 1IaroB U UTEpaluii) 3a CUeT:

*  yMEHBIIEHUS KOJUYECTBA TTOTEPSHHBIX IIaTr0B;

* YBEJIMYEHMS CPEJHEr0 LIara MHTETPUPOBAHUS U YMEHBIICHHS B PE3yJbTaTe 3TOTO

001Iero KoJIM4YecTBa 1aros.

B tabmuue 2.4 mpuBOIMTCS CTaTHCTHKAa PE3yJlbTaTOB pacueTa TECTOBOTO MpHUMepa MpH
pa3nuuHbIX 3HaueHUsx mnapamerpa [TR. Pe3koe yiydlieHue CTaTUCTUYECKUX IIOKa3aTesei
pacueta mpousonuio npu ITR=7, u npu Oonpmmx 3HavyeHusx ITR craTucTnka MOHOTOHHO
yiyumraetcsi. Kpome Toro, Haunnast ¢ [TR=11, ctaso ymeHbIIaThCsd U peagbHOE KOJIHMYECTBO
uTepalii Ha IIar UWHTErPUPOBAHUA. OTO YIY4YLIEHUE MPEANOJIOKHUTEIBHO CBS3aHO C
CYIIECTBEHHO BO3POCIIMM IIIarOM HWHTETPUPOBaHUS (OH CTaJl YBEIWYUBATHCA 10 3HAYCHUS
SMAX). B pe3ynprare cuiabHee TPOSBWINCH JeMIIpUpyIOMKUEe CBOWCTBA MeETOAa
WHTErpUPOBaHUS (BBICOKOYACTOTHASI COCTaBJSIONIAs MpU OOJbIIEM IIare HHTETPUPOBAHUS
racuTcst ObIcTpee).

B rpade "urepanmii Ha mar" Tabmuubl 2.4 B YHCIHTENE YKa3aHO OTHOIICHHE OOIIETO
KOJIMYECTBA UTepaluil K o0IIeMy KOJIHUYECTBY IIAroB, B 3HAMEHATENE - KOJIMYECTBO YCHEIIHbIX
uTepaluil K KOJUYECTBY YCIEUTHBIX 1IaroB.

B rpadax "Ilorepsno maros" u "[loTepsHo urTepanuii" B YUCIUTENE MPUBOIATCS MOTEPH
MO JIOKAIbHOW TMOTPEIIHOCTH, B 3HAMEHATele - IO HECXOJAMMOCTH PEIICHUS CHUCTEMBbI
HEJIMHEMHBIX YPAaBHEHUM.

Taonuua 2.4. Bauanue napamempa ITR na cmamucmuxy pezyiomamog pacuema
mecmoeo2o0 npumepa.

OBuwee KOIUUECTBO [loTepsAaHO
ITR |warosB |uUTepauuM |uUTepauuyl Ha wWar |Warob nrepauumn
5 4060 16431 4.05 / 3.90 6 / 539 15 /2695
6 3717 16656 4.48 / 4.31 5 / 388 13 /2328
7 788 4786 6.07 / 6.01 5/ 170 12 / 490
8 719 4607 6.41 / 6.28 4 / 63 8 / 504
9 458 3169 6.92 / 6.80 5/ 33 17 / 297
10 435 3085 7.09 / 6.82 4 / 43 8 / 430
11 301 2068 6.87 / 6.67 4 / 18 8 / 198
12 273 1842 6.75 / 6.51 3/ 14 6 / 168
13 251 1471 5.86 / 5.73 6/ 4 37 / 52
14 201 1075 5.35 / 5.37 4 / O 17 / 0
15 194 1116 5.75 / 5.83 4 / O 8 / O

B 3akmtouenue pasroopa o kitoueBoM mnapamerpe ITR xoremoch Obl OTMETHTH, UTO HE
JUI BCEX 3aJay YBEJIMYEHUE PA3PELICHHOrO0 KOJMYECTBA UTEpPAlMid Ha IIar MHTETPUPOBAHUS
MOXCET MNPHUBECTH K YIYUYHICHUIO CTATUCTHUYCCKUX nokas3aTeJiel pa6OTBI IIporpamMmal
UHTerpupoBaHus. Tak, B Ta0muue 2.5 TPUBOIATCA CTATUCTUKA PabOTHI MPOTPAMMBbI
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UHTETPUPOBAHUS Uil OJHOM M3 peaibHbIX 3amad npu ITR=5 (3HaueHwe mo ymMom4aHuio) u

ITR=9, ITR=15.

Taénuya 2.5. Cmamucmuka pacuema 2uopoamopmu3amopa aemomoouns.

ITR |[Ofmee KOJIMUECTEBO [IoTepaHO

maros urepauuy |uTepaumyt Ha wWar |WaroB nrepaumnumn
5 2234 7646 3.42 / 3.07 132/336 544/1680
9 3144 10618 3.38 / 2.96 578/ 16 2932/ 144
15 3252 11118 3.42 / 2.92 635/ 3 3443/ 35

BugHo, 4TO0 B 3TOM cilydae yBEJIMYEHHME IOIYCTMMOIO KOJIMYECTBA WMTEpalMil Ha Iar
HHTCIPUPOBAHUA NPUBOAUT K YXYAUICHUIO CTATUCTUKU pacCdCTa H3-3a YBCIIMYCHUSA IMOTCPH IO
JIOKaJbHON IMOTPEeIIHOCTH. MOryT BCTPETUTbCS pacdyeTHbIe ciydyau (CyXxoe TpeHHue, ylapHble
B3aMMOJICHCTBYSI ), T/Ie YBEITUYCHUE KOJIMYSCTBA UTEPAIMA HA MIAT WHTETPUPOBAHUS BOOOIIE HE
IPUBOJUT K KaKOMY-JIMOO YMEHBIIEHHIO IMOTEPSHHBIX IIAroB IO HECXOAWMOCTH pEIIECHUs
CuJlV.

JI1g 3HAYNTENBHOIO KOJIMYECTBA PEANBHBIX 3aJad4 ONTHUMAJIBHOE 3HAYEHHE KIIIOUEBOTO
napametpa ITR naxomurcs B unrepsaine 5-7. Ecin HaOmonaeTcs 601b110€ KOJTUYECTBO IIAroOB,
HNOTEPSHHBIX 10 HECXOJMMOCTH Ipoliecca PELIEHHUs CUCTEMbl HENHMHEHHBIX anredOpanyecKux
ypaBHEHHIA, MOXHO TIOMPOOOBATH OOJIbINIEE KOJTUUECTBO UTEPAIIHA HA IIAT MHTETPUPOBAHUS, YeM
9TO 3aJ1a€TCs 110 YMOIYAHHUIO.

2.9.2.TOYHOCTb pelleHUA CUCTEMbI HENIMHEMNHbIX YPaBHEHUN U
rapaHTupoBaHHasa BTopas utepauusa (DABSI, SECOND)

3aiimeMcs 3/1ech €llle OJJHUM aclleKTOM TE€CTOBOM 3aJauk puc.2.8., a UMEHHO TOYHOCTbIO
pelIeHUsT CHCTEMbl HEIMHEHHBIX anredpandeckux ypaBHeHMHA. Kak Mbl yXe I1OTOBOPHIIUCH
BbIIlIE, 3TY TOYHOCTh MOKHO OLIEHHMBATh 110 BEJIMYMHE NepeMeHHOW "Pa3Huna nepeMmernieHuit
A D y". IlockoibKy 3ajjaua CUMMETPUYHA, pa3HHUIA MEpEeMEIEeHU 3TUX ToueK 00yCIOBIEHA
NOTPEIIHOCThIO PEIICHUs: B XOJAE PpELIEHUS B Yy3JaX CXEMbl OCTAlOTCS HEBSI3KH, HE
IPEeBOCXOJAIINE MO aOCOMIOTHOW BEJIWYMHE MJOMYCTUMOM IOIPEIIHOCTH. OTU CllydaiiHble
"ycunus" NpUBOJAAT K IOBOPOTY MOHETHI.

Kak BugHOo u3 puc. 2.8, cyMMapHblii IOBOPOT IIpU pacyeTe NaJCHHUS MOHETBI C
napaMeTpamMu  JIOKaJbHOM  TOYHOCTH, 33JaHHBIMM [0  yMOJYaHHIO, HaXOAWUTCA B
YIIOBJIETBOPUTEIbHBIX Ipenenax. B ciaydae pacyera ¢ Oosiee KECTKUMH TpeOOBaHUSAMHU K
nokanpHOM morpemHoctd pemieHus (DABSX=0.001) mnorpemHocTb pelmeHus CUCTEMbI
HEJIMHEHWHBIX YPAaBHEHUH PE3KO BO3pPACTAET.

[Tpu yxectoueHnu TpeGOBaHMM K JIOKAJIBHOMN MOIPEUIHOCTH MporpaMma MHTErPUPOBAHUS
YMEHBIIAET BEIUYMHY IIara. DTUM OOJErdaroTcsi YCJIOBHUS Ul MOJTYYECHHUS pEIICHUS Ha Iuare
MHTETPUPOBaHUs, U A5 o0ecredeHus cxoaumMocTu Meroay HeloroHa uHorna tpeOyercst Bcero
onHa utepauus. [lapameTpsl, 3aja0lue TOYHOCTh PELIEHUS] CUCTEMbl HEJIMHEWHBIX ypaBHEHUN
JUIsL TakOM 3ajjauyd SBJISIOTCA JOCTATOYHO TIpyObIMH. OTHM M OOYCIOBJIEH pe3KHil pocT
HAaKaIlJIMBa€MOW MOTPEIIHOCTH PEILIECHUS CUCTEMbI HEJIMHENHBIX YPaBHEHUI.

Haubonee npocTeiM pelieHrneM BONpoca, 4aCTO CHUMAIOIIUM IIpobiieMy, SIBISETCS pacyeT
¢ TpeboBaHuEeM 00513aTeIbHOCTH BTOPOI uTepanuu At Metoga HeroToHa (KiroueBoil mapamerp
SECOND=1). OtuMm mnpoBepsieTcsi CXOIUMOCTh METOJa, JAXKE €CIIU IepBOE MPUOIKEHUE
YZIOBJIETBOPSIET 3a/laHHON MOTPENIHOCTH, M TOMYTHO YTOYHSIETCS pelleHue (3To TeM Oosee
3¢ (eKTUBHO, UTO B OJIM3KOM OKpeCcTHOCTHU pelieHust Metoa HbroToHa cXoAuTCs CBEPXIMHEIHO).

53



OTUX K€ Pe3yJIbTaTOB MOXHO OBbIJIO Obl JOCTUYB YKECTOUEHHUEM TPeOOBaHUI K TOYHOCTH
pelIeHUs] CUCTEMBl HETMHEHHBIX YpaBHEHHUH (Kak MpaBuiio, Hanbosee 3(hPEeKTUBHBIM SBIISETCS
MCII0JIb30BaHuE KiroueBoro napamerpa DABSI).

PesynbpTaTel pacdyeToB TECTOBOW 3aJaud C pA3IMYHBIMU COYETAHUSAMH KIIHOUEBBIX
IapaMeTpoB NPOrpaMMbl HHTETPUPOBAHUS NPUBOASTCS Ha puc.2.8.

2.10. WAl COXPAHEHUA COCTOAHUA PACHETA (SAVE)

[Tapametrp SAVE ciayxuT s OpOMEXYTOYHOIO COXPAHEHHsSI COCTOSIHUS pacyera Ha
cinydait cObost DBM. Ero mone3Ho wHcCmons30BaTh B IMPOJODKUTENBHBIX pacueTax, Korjaa
BEpOATHOCTHh c00a DBM, mpekpaleHusi mogayu 3JIeKTPONUTAHUS U JAPYTUX HEMpPeIBUICHHBIX
COOBITHI BO3pacTaer.

B cnyuae, ecnmu O6bu1 mcnonp3oBaH napamerp SAVE, u Ha cragum paboThl mporpaMMbl
UHTETPUPOBAHUS MPOU3O0IIET YHOMSHYTHIM COOM, 151 BOCCTAHOBJICHHUS 3aJaydl C TIOCIEIHErO
MeCTa COXpaHeHUsl TpeOyeTcsl MPEeaNPUHATh CIAEAYIOUUe ACHCTBUS (IOIMyCTHUM, UM 3aJaHUs -
"TASK"):

1) ecnu B TekymieMm katanore (rae BhIMONHsIIOCH 3ananue) umeercs daiin INTEGR.EXE,
HY>KHO TIepeuMeHoBath ero B ¢aiin "TASK.INT";

2) daiin VAR.DAT B cinyuae orcyrctBus (aitna TASK.VAR mnepenmeHnoBats B daiin
TASK.VAR;

3) daiin TRANS.OUT nepeumenoBats B paiin TASK.TRN;
4) ¢aitn RESULTAT.OUT nepeumenosats B ¢aitn TASK.RSL;

5) co3nath 3a7jaHKe HAa pacyeT Mo yxe cPOpMUPOBAHHON MOJENHU (JOMYyCTHM, 3TO 3aJaHHe
Oyner comepxkatbes B ¢aine "REST"). B stom 3amanum nepen 3arosnoBkoM $RUN ykaszath
3aronoBok SRESTORE;

6) BBIIIOJHUTD 3aJ]aHKE IS YKe C(HOPMUPOBAHHON MOIETH KOMaHI0M

> SLANG REST TASK

Pacuet momkeH ObITh MPOJIOIKEH C MOCIIETHETO MECTa COXPAHCHHS.

B cnywae, ecnim pabora mporpamMmbl WHTETPUPOBAHHS 3aBEpIIACTCS HOPMAIBHO (TI0
HCTCUCHUU 3aJaHHOI'0 BpPCMCHU HHTCIPUPOBAHUA WA 110 Tp660BaHI/IIO IIOJIB30BAaTCIIA,
Haxasmero <Alt-C>)), coxpaneHue pe3yIbTaTOB MPOUCXOIUT aBTOMATHICCKHU.

2.11.  YMPABJIEHUE BbIBOOOM OTNAQOYHOW MHGOPMALIMM
Mo MOJENU (DEBUG)

Marepuan, NpUBEIEHHBIM B HACTOSIIEM IOApa3jeNe, Bak€H, HECMOTpPS Ha TO, 4YTO
kioueBoit mapametp DEBUG Bpsig nu Oyaet ucnonb3oBatbes Bamu yacTo. OHAKO, U3ydYeHHe
npelaraéMplX 37€Ch MPUMEPOB IMO3BOJUT BaM INIy0)ke 'NMOYYBCTBOBATh" IPUMEHSEMBIE B
PRADIS BbluHCIUTENBbHBIE AITOPUTMBI.

54



Kpowme Toro, npu nonydeHun cooOIIEeHUI 0 HECXOIUMOCTH MPOLECCa PEIICHUS CUCTEMBI
HEJIMHENHBIX YPaBHEHHW WM O IMOTEPSX IMIAroB IO KPUTEPHUIO JIOKAJBHOM IOTPEHIHOCTH,
MOJIb30BaTENb UMEET BO3MOXKHOCTh HACHTH(HIMPOBATH CTENEHb CBOOOJBI WM MOJAEIb, U3-32
KOTOPBIX 3TO MPOUCXOAUT. DTa MH(POpMaLUs SBISIETCS HE3aMEHUMOW MpY BKIIOYEHUH B COCTaB
KOMIUIEKCA HOBBIX Mozened »31emMeHToB. OHa Takke MOXKET BBISIBUTb TE€ WM HHBIE
HEKOPPEKTHOCTH B OMMCAHUU CTPYKTYPbI aHAIU3UPYEMOI0 O0BEKTA.

OTtnagounyro HH(GOPMAIMIO B MPOIIECCe pacueTa MOKHO BBIBOAMTH 33/1aHUEM KITFOYEBOTO
napamerpa nporpammbl uHTerpupoBanus DEBUG. Ilockonbky Bech OTJIal0YHBIN BBIBOJ
UCIIOJIb3YeT BHYTPEHHIOI0 HyMEpaIuIo cTereHei cBoOOobl U MoJelnel, nepe UCIoIb30BaHeM
kiroueBoro napamerpa DEBUG HeoOxomumo BKmouHTh B mocienuuii pasnen SFRAGMENT
aHanmu3upyemMoro oobvekra noxapaznen #MAP u nmoBToputh mpouecc (GopMuUpOBaHHS MOJENU
oobekta. B srom ciyuae B daiin SYSPRINT.TXT mnomageT mMOJHBIA CHHUCOK MoOJEIeH
HJIEMEHTOB, BKJIIOUYEHHBIX B CTPYKTYPY aHaIM3HpyeMoro oObekra. [l HyMmepauuu Mojenen
3JIEMEHTOB B 3TOM CIHMCKE OYIyT HCIOJb30BaHbl BHYTPEHHHE HOMepa MOjeNied 3JIE€MEHTOB.
[Tocne naeHTUGUKATOPA U IMEHU MOJEIH BBIBOJITCSI BHYTPEHHHE HOMEpa CTerneHeil cBoOoabl, ¢
KOTOPBIMH CBsI3aHa JaHHAas MOJENb 3JeMeHTa. Ecim mpeamnosiaraeTcs MpPOBECTH HECKOIBKO
pacyeToB s cpOpMUPOBAHHON MOJENTU U €CTh BEPOATHOCTh, YTO MH(OPMALUS, BbIAAHHAS 110
3anpocy #MAP, MoxeT moHagoOUThCSA B JaibHEHIIEM, HY)KHO COXPaHUTh MOTY4YeHHBIN (aiin
SYSPRINT.TXT, nepernMeHOBaB WM CKOIIUPOBAB €0 KOMaHA0M ONEPallMOHHON CUCTEMBI.

[Toce 3TOro MOKHO BBIIOJHUTH pacyeT, AJIi KOTOPOro JIOJDKEH OBITh OCYIECTBJICH
OTJIAJOYHBbIA BbIBOJA. Hmke npuBomsATCs mpaBmiia, cieqys KOTOPBIM II0Jb30BaTelb MOXET
YIOPAaBIATH COJAEPKaHUEM U MTOJHOTON BBIBOJIAa OTIIAA0YHON HHPOpMAIUH.

KiroueBoit mapamerp DEBUG 3anaetcs B hopme

DEBUG = NNNNLP,
rie NNNN - HeoOs3aTenpHas 4acTh, OIpENENsonias HOMEp Yy3Ja, MO0 KOTOpPOMY
MIPOU3BOAUTCS OTJIAO4HBbIN BBIBOI. IIpu oTcyrcTBuM 3TOM yacty uiu npu NNNN=0 BeiBoguTCs

OTJIag04vYHas HH(bOpMaLII/I}I 10 BCCM Yy3JIaM.

L- neoOs3atenpHas (mpu orcyrctBUM NNNN) yacte, onpenernstoniast YPOBEHbD BriBona
otnanoyHoi uHpopMmaruu. [Ipu orcyreTBum 310 yactu cuuraercs L=0.

P - mpuznak COAEP2KAHU S otnanouHoit nuHpOpMaIium.
Homyctumble couetanus 3HaueHui L u P:

P=1 - BbIBOZ O0TNa10YHON MHGOPMAIIUU IO IPOLECCY PEIIEHUSI CUCTEMbI HETMHEHHBIX
ypaBHeHuii /CuJIY/ Ha mare MHTErpUPOBAHMUS.

YpoBeHb BbIBOJA:
L=0 - BbIBOJ Ha KaXXJ0i UTEpaLIUY;
L=1 - BBIBOJ TOJIBKO MPU OTCYTCTBHH CXOJUMOCTH 3a MAKCUMAJIBHO JIOITyCTUMOE
YHCIIO UTEpALHii;
P=2 - BbIBOZ1 OTNIa10YHON MHGOPMAIIUU TIO pe3yIbTaTaM KOHTPOJIS JIOKATbHON
norpeurHocty /JII1/ uaTerprpoBaHusl.

YpoBeHb BbIBOJA:

L=0 - BpIBOJ Ha Ka)KJIOM 11ar€ NHTETPUPOBAHUS;
L=1 - BBIBOJ TOJBKO MpH MOTEPE LIara u3-3a HeAOMycTUMOo 60bIoi JIIT;
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P=3 - o6bearHeHHBIN BBIBO OTIa104HON HHpopManuu 11t P=1 u P=2.
[Ipumeps! ucnonb3oBanus kinrouesoro napamerpa DEBUG:

'SHTERM (END=1., DEBUG=2) - CoOTBETCTBYET 3ampocy OTJIAOYHON HMH(POpMALUU
1o pe3yabraraMm KoHTposist JIIT Ha kakaoM miare Jyist BCeX y3JI0B.

'NEWMARK (END=1., DEBUG=11) - CooOTBeTcTByeT 3ampocy OTJIaJOYHOU
uHpopmanuu 1o mnpoueccy pemeHuss CHJIY Toabko Nmpu OTCYTCTBHM CXOJAMMOCTH Ha Iare B
KaKoOM-JIH0O y3JIe.

'SHTERM (END=1., DEBUG=2413) - CooOTBETCTBYeT 3alpocy OTJIaJJOYHOU
UHpOpMaLUKU Kak 1o nporeccy pemeHust CHJIY npu oTCyTCTBHM CXOAMMOCTH Ha Iare, Tak u Mo
pesyabratam KoHTpodisa JIII mpu BeiaBienun Hepomyctumoi JIII. BwiBox ocymecTBisieTcs
TOJIBKO 110 y311y 24.

Otnagounas uHdopMmamys, BeIBOAMMAs 1o kiodeBomy mnapamerpy DEBUG, B mo0Oom
ciaydae nonaaaet B ¢aiin SYSPRINT.TXT. Ecnu 3ananbl TeKCTOBbIE peXUMbI IKpaHa (3HAYEHUS
kmoueBoro mapamerpa MODE=0 umu MODE=1), To BbIBOA OTiag04yHONH HH(pOpMALUU
TyOImMpyeTcst Ha SKpaH.

PaccmoTrpuMm Ha nmpumepe u3 noapasaena 2.9 uadopmaiuio, HoaydaeMyro Mojb30BaTeIeM
B (haitne SYSPRINT.TXT npu ucnonb3oBanuu kioueBoro napamerpa DEBUG.

Kak yxe roBopuioch Bblllle, BHOBb OCYIIECTBUM COOpPKY MOJEINM MOHETHI, BKIIOUMB B
pasznen ommcanusi oobekta FRAGMENT mnoazaronoBok MAP (on Oyaer cienoBaTth B KOHIIE
TeKCTa omucaHusi oObekra mnepen 3aronoBkoM $RUN wmmm 3aromoBkom $SHOW). Ilocne
OCYUIECTBIIEHUSI COOPKU MOJIEH MPOIIEcC pacueTa MOKHO IPepBaTh U MpOaHAIM3UPOBATh HOBOE
coobuienue, nossusiieecs B ¢aiine SYSPRINT.TXT:

M (D 001) COOBIUEHKSA NPOI'PAMMEl $AKTOPUSALIUNA.
CTpyKTypa MOLEenM mocie nepenynepauuu
MmMst TnoBansHOTO dparMeHTa :
Mogmenu 3JIEMEHTOB M CTeNneHM cCBoOBoOms! :

1 Omopa (MD ) 15 15 15

2 Ynop (UPRL ) 15 14

3 Cuna TsixecTu (F ) 14

4 Tp.6 (TRGUL ) 13 14 6 5 9 8
5 Tp.5 (TRGUL ) 13 14 4 7 6 5
6 Tp.4 (TRGUL ) 13 14 2 1 4 7
7 Tp.3 (TRGUL ) 13 14 11 3 2 1
8 Tp.2 (TRGUL ) 13 14 10 12 11 3
9 Tp.1 (TRGUL ) 13 14 9 8 10 12

D10 WHPOPMAIMOHHOE COOOIICHHE MPOTrpaMMbl (PAKTOPU3ALUU, KOTOPOE COJCPIKUT
CBElICHHs O BHYTPEHHHX HOMEpax Mojeieil 3JeMeHTOB. B coolieHusx o6 ommbke B Kakou-
a100 MOJENIM 3JIEMEHTa MporpaMMma WHTETPUPOBAHHS CChLIACTCS MMEHHO Ha 3TH BHYTPEHHHE
HOMepa 3yieMeHToB. Harpumep, B COOOIICHUH:

E (R 013) 3naueHme mapamMeTpa MOLENM SJEeMeHTa
JeXUT BHe O6JIacTM IOMNYCTHMMEIX SHAaYeHMM.
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IIOCTABJISIEMBEIE IAHHEIE :
MMsI MOIEeNIM BJIeMeHTa : TRGUL
HNOPSINKOBEM HOMEP MOJEeNnM : 4

porpaMMa HHTEIPUPOBAHHUS CCHUIAETCS HAa MOJIETb JJIEMEHTa W3 HalIero mpumMepa c
unentudukaropom "Tp.6".

[Tocne HOMepa Monenu pacreyaTblBaeTcsi €€ UACHTU(UKATOP B TEKCTE OMHCAHUS
CTPYKTYpHI (Hamipumep, "Omnopa", "Yrop"), nocne uneHTHGHUKaTOpa B CKOOKaX MPUBOAUTCS UMS
mozaemu (MD, UPRL, TRGUL), u nanee - CruMCOK CTEMEHEH CBOOOBI, ¢ KOTOPHIMH MOJEIb
aneMeHTa coenuusieTcs. OOpaTuTe BHUMAaHKE, YTO B 3TOM CIIHCKE HOMEpa CTEeTeHel CBOOO b He
COOTBETCTBYIOT HX HOMEpaM B TIOJb30BaTEIbCKOM OIMCAHUU CTPYKTYpbl (parmeHra.
[Tockonbky porpamma GpaKkTOpU3ANHMK OCYIIECTBIIIET ONTUMAIBHYIO MIEPEHYMEPAIINIO CTeTICHEH
CBOOOJBI C TICNBI0 yMEHBIEHUs 3aloJHeHUs sKoOwaHa (cM. paszgen 4 HaCTOSIIETO
PYKOBOJICTBA), B IaJbHEHIIIEM MpOrpaMMa HHTETPUPOBAHUS OYJET ONEePUPOBATH STUMH HOBBIMU
(BHYTpEHHMMH) HOMEpPAMH CTEINeHel CBOOObI. IMEHHO ¢ ATOW IENbI0 M MPUBOIAUTCS CITHCOK
MOJIeJIeH PJIEMEHTOB U HOMEPOB CTENEHEH CBOOOIBI.

O06001KB MPUBEICHHYIO B TEKCTE COOOIIEHUS MPOrpaMMbl (pakTopu3aluu WH(OopMaIio,
MOJyYUM CJIEYIOIIee COOTBETCTBHUE MEXKIY CTENEHSIMH CBOOOIBI B HMCXOJHOM 33JIaHUU U
BHYTPEHHUMHU HOMEpaMH CcTereHel cBOOOIbI:

MicxomHEIE HOMEpa CTelneHewn BHYTpPEHHME HOMEepa CTelneHeln
crobomel Momesu (obo3HaAUeHUEe CBOOOIEL
TOUYekK puUc. 2.8.)
1 2 (Touxka O) 13 14
3 4 (Touka A) 9 8
5 6 (Touka B) 10 12
7 8 (Touka C) 11 3
9 10 (Touxka D) 2 1
11 12 (Touka E) 4 7
13 14 (Touka F) 6 5

Tenepp Oynem BBHIMONHATH 33JaHUE UL yKe cHOpMHUPOBAHHON MOJETH, 3a7aBasi MpH
BBI30BaX MIPOrpaMMbl MHTETPUPOBAHMSI pa3iIudHbIe 3Ha4eHUs KiroueBoro napamerpa DEBUG.

2.11.1.0tnago4Has nHcgpopmauma no npoueccy peweHusa CHITY

[Ipu mosiBineHnu HecxonuMocTH Tpouecca peumenus CHJIY ams BbIsIBIEHUS €€ TPUYHUHBL U
CIIUCKa CTereHed CBOOOIbI, B KOTOPBIX 3Ta HECXOAMMOCTh IMPOSIBIAETCS, 33Jal0T BbHIBOJ
oTianoyHoi nHpopmaru cHavana co 3HadenneM DEBUG = 11. [Ipu sTom 3aganue Ha pacder
IUTs yoKe ¢(hOpMUPOBAHHOM MOJIENH OyAET BBITJISACTH CICTYIONUM 00pa3oM:

$ RUN:

Pacuem 'SHTERM (END=1, DEBUG=1l1l)
$ PRINT

PesynesTaT 'DISP ()
$ END

[Tocne BeImoHEHUS 3a/1aHus (EM0 MOYKHO NPEPBATh MOCIE MOTEPU HECKOJIBKUX I1aroB IO
OpU4YMHE HecxoauMmocTu mpouecca pemenuss CuJIY), nHayano ¢aitna SYSPRINT.TXT Oyzer
BBITJIAZIETh CIAEAYIOIINM 00pa3oM:

<< Otnago4Has nHpopmanus no nporeccy pemenus CaJly >>
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O6oB3HaAUEHMUS :

Time - MOJEeNbHOe BpEeMsi;

Step - BeJIMYMHA mara;

Nstep - HoOMep mara;

Niter - HoOMep uTepaummn;

Px - noxKasaTeJlb CXOOMMOCTM I1O BHAYEHMI0 apI'yMEeHTAa;
Pf - nokasaTeNk CXOAOMMOCTM I10 BHaueHMo OQyHKIMM;
X - BHadYeHMe apryMeHTa;

dXx - mnpupameHme apryMeHTa;

f - BHaueHMe bGyHkuunm (oTkJoHeHMe orT 0.);

Fs - Macumrabupymwlee BHadYeHMe OIS GyHKIMM

(cyMmMa abc. BHadYeHMM COCTAaBJSIOUMX [IPaBOM 4YacTH) .

BagmanHIle NpefenbHO [ONYyCTMMEIE HOPME NOT'PEWHOCTEMN :
DABSU=.100E-01 DRLTU=.100E-02

DABSI=.100 DRLTI=.100E-02

Time=.2869457 Step=.297E-03 NStep= 72 Niter= 5
2 -> Px=.62E-02 Pf=1.6 X=-.47E-04 dX=-.62E-04 Fs= .16 f= .16
3 -> Px=.87E-01 Pf=1.4 X= 3.0 dX=-.11E-02 Fs= .14 f=-.14
5 -> Px=.87E-01 Pf=1.4 X= 3.0 dX= .11E-02 Fs= .14 f= .14
7 -> Px=.95E-01 Pf=1.3 X= 3.0 dX=-.12E-02 Fs= .13 f= .13
9 -> Px=.62E-02 Pf=1.6 X=-.22E-03 dX= .62E-04 Fs= .16 f=-.16
12 -> pPx=.95E-01 Pf=1.3 X= 3.0 dxX= .12E-02 Fs= .13 f=-.13

Wrak, nius kaxzaoro ciiydas OTCYTCTBHS CXOAUMOCTH mpouecca pemeHus CHIIY B stom
ciydae B paiin SYSPRINT.TXT BoiBoauTCA cienyromniasi ”HQOpMarus:

TEKyIlee BpeMs MOJAETUpPyeMoro Imporecca (3TO BpeMs, COOTBETCTBYIOIIEE
HAaYaJIbHOMY  MOMEHTY BpPEMEHHM Jii TEKYyIIEero Inara HHTeTPUPOBaHUS, KOHEIl
TEKYIIEro 1iara HHTETpUPOBaHMS COOTBETCTBYeT MoMeHTy BpemeHu TIME+STEP);
BEJIMUMHA TEKYIEro Iara MHTErpUpOBaHUs (TIpU KOTOPOM CXOIAMMOCTh He Oblia
JIOCTUTHYTA);

HOMEp Illara MHTETPUPOBAHMS,

HoMmep urepanuu. [ToCKONBKY 3alaH  BBIBOJ OTJIAIOYHON HH(POPMAIUH TOJIBKO s
MOTEPSIHHBIX 0 HECXOIUMOCTH IIIaroB WHTETPUPOBAHUS, TO BBIBOJI OCYIIECTBIISCTCS
JUTSl IOCTIEIHEN WTEpaluy 11ara HHTerpUPOBaHUS.

Hwxe 310l cTpouku BbIBeAeHAa MH(DOpPMAIHS MO KaKIOW U3 CTETMEeHelW CBOOObI MOJIEIH,
JUIS KOTOPBIX HE ObLTa JOCTHTHYTa CXOAMMOCTHh Ha JaHHOM miare. MHpopMamms s Kaxmaou
CTETIeHH CBOOO/IbI TPUBOIUTCS HA OTAETHHOM CTPOKE B CIECAYIOIIEM MOPSIIKE:

BHYTPEHHUI HOMEDP CTENEHU CBOOOIbI;

MOKAa3aTeNlh CXOAUMOCTH T10 3HAYEHHUIO0 apryMeHTa PX. DTOT moka3arenb BBIYUCIACTCS
clenyromuM oopa3oM. s KaKaoi cTerneHru cBOOOJBI Ha KAXKIOW HTEpaIui METoja
HproToHa moAcUMTHIBa€TCS JOMYCTUMOE a0OCONIOTHOE TMPHUPAIICHUE HE3aBUCUMOMN
MePEMEHHOM, UCXO/I U3 3aJIaHHBIX MO0JIb30BaTelIeM 3HAYEHUI KIIFOUEBBIX MapaMeTpOB
DABSU u DRLTU, a Takxe TeKyImiero 3Ha4eHHS HE3aBHUCUMOW mepeMeHHOW X (1o
dbopmyie 2.8). IlokazaTenb CXOAMMOCTH OMpeNeseTcsl Kak OTHOLIEHHE JOCTUTHYTOTO
MPUpPAIICHUS] HE3aBUCUMOW TEPEMEHHOW K JOMyCTHMOMY. TakuMm o00pa3om, eciu
MoKaszareidb CXOAMMOCTH TpeBbIIaeT 1, TO HANsS JaHHOW CTENmeHH CBOOOABI HE
JOCTUTHYTA CXOJUMOCTh TIO MPUPAIIECHUIO HE3aBUCUMOM TIEPEeMEHHOM;

MoKa3aTeNlb CXOAWMOCTH MO 3HadeHHio GyHKIUU. (s ompeaeneHus AOMYyCTUMOTO
3HAQUYEHHS] OTKJIOHEHMsSI MPABOM YACTHU OT HYJIA HCIOJB3YIOTCS 3HAYEHHUS KITFOYEBBIX
napameTpoB DABSI u DRLTI, a taxke cymma aOCOFOTHBIX 3HAYEHUH COCTABIISIOIINX
npaBoit yactu (popmyna 2.9). Ecnu oTHOMIEHHE JOCTUTHYTOTO OTKJIOHCHHS OT HYJIS K
JOTYCTUMOMY JJi1 Kakoi Ju00 cTenmeHu cBOOOMBI MpeBbIIaeT 1, TO O JaHHOU
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CTETIEHU CBOOOABI HE JOCTUTHYTa Tpedyemass TOYHOCTh BBINOJHEHHS 3aKOHA
COXpaHEeHHS ISl TIOTOKOB (HE BBIIMOJIHEHO YCIOBUSI PAaBHOBECH);

* TeKyllee 3HayeHHe He3aBUCUMOW mnepeMeHHOW (X) M TMOJy4YyeHHOe MpHUpalieHue
He3aBUCHMOI nepemMenHol (dX) Ha naHHOH UTEepauuy;

* cyMMa aOCOIOTHBIX 3HAUE€HUH cocTaBistonmx npaBoi yactu Fs=2|F(i)| u oTkiioHEeHHe
oT Hyns mnpaBoid dvactu f=2F(i) (anreOpamveckas cymMma CHJI WX MOMEHTOB,
MIOJIBOJTUMBIX OT MOJIEJIEH DJIEMEHTOB, TTOJIKIIOYEHHBIX K TAHHOMY Y3I1Y).

Ananmu3  wuHpoOpManuM, TpPHUBEISCHHONH B  paccMaTpuBaeMoM (parmente  (paiina
SYSPRINT.TXT, mnoka3blBaeT, 4TO BIEPBBIE OTCYTCTBHUE CXOAUMOCTH PEIICHUS CHUCTEMBI
HEJIMHEeWHBIX ypaBHEHUH ObUIO OOHApYKEHO Ha 72 miare WHTETPUPOBAHUS NPU BEITUYMUHE IIara
unrerpupoBanus 0.297e-3 (tekymee Bpems mpouecca 2869457 c). Hecxomumocth Oblia
obHapyxeHa mns 2, 3, 5, 7, 9 u 12 creneneid cBoO6oabl 00BekTa (T.e., CTETIEHU CBOOOJPI,
OITMCHIBAOIIME IBIKEHHME 0 ocH X Todek A u D, u nemxkenne no ocu Y touek B, C, En F - cm.
COOTBETCTBUE BHYTPEHHUX CTEMEHEH CBOOOBI 00BEKTA CTEIICHSIM CBOOOIBI B UCXOTHOM TEKCTE,
MOJTy4YeHHOe MpH aHanu3e nHpopmanuu 1o 3anpocy #MAP Beie). Bee ciydan HecxoaumocTH -
no nmapamerpy Pf (Hemomyctumo Beicokoe oTiimuue oT () mpaBoid 4acTu).

[Tpu 3amaHuu Takoro pekMMa BBIBOJA OTJIAJOYHOM WH(OpMAalMKU HE BCErAa IMOHSITHO,
OTCYTCTBYET JIM CXOIUMOCThH IIpollecca PEIICHUS CHUCTeMbl HEJIMHEWHBIX ypaBHEHUU
MPUHILIUIIKATIBHO, JTUOO TMporpaMMme HWHTETPHUPOBAHUS TPOCTO HE XBaTWIIO pa3peIIeHHOTO
KOJIMYECTBA MTEPAIUil JUTsl 3aBEPICHUS MOTy4YeHus perienus. J[s 6onee moapoOHOTro aHamm3a
mpolecca CXOAMMOCTH MOXKHO 3aJaTh TpeOOBaHWE BHIBOJUTH OTIAJOYHYIO HH(POpPMAIUIO O
IIPOLIECCE PELICHUSI CUCTEMBI HEJIMHENHBIX YPABHEHUN Ha KaXAOW urepauuu merona HeroToHa.
Ho npu 3ToM HYXHO UMETh B BHUJAY, YTO 00bEM BBIBOJA 3HAYUTENbHO Bo3pacteT. [loaTomy
BBITIOJIHUM CIIEYIOIIee 3ajaHue it yxKe ChOpPMUPOBAHHON MOJICIIU:

$ RUN:
PacueT 'SHTERM (END=.2866487)
Pacuer "SHTERM (END=1, DEBUG=201)
$ PRINT
PesynesTaT 'DISP ()
$ END

[lepBbiii BBI30OB MPOrpaMMbl MHTETPUPOBAHMSI  MO3BOJUT HaM BIUIOTHYIO MOJOMTH K
MHTEPECYIOIIEMY HAac MOMEHTY BPEMEHM, BO BTOPOM BBI30BE 3a/laH BBIBOJ OTJIaJ04YHOMN
uHGOpMaIlMU MO TPOLECCY PELIEHUS] CUCTEMbl HEJIMHEMHBIX ypaBHEHUH AJi BTOPOM CTEneHU
cBoGogsr HA KAXJIOW UTEPALIUU METOJA HBIOTOHA. s IEPBOM TIPOTrPaMMBbI
MHTETpUpPOBaHUS BETUUKHA KiltoueBoro napamerpa END Obuta HaliieHa Kak pa3HOCTh TEKYILEro
MOJICJIBHOTO BPEMEHH, JIi KOTOPOTO BIEpBble ObUIa OTMEUEHa HECXOJUMOCTh, U TEKYILEro
11ara UHTErpUPOBAHHUSL.

B srom ciywae 3aronoBok otnagouHoi uHpopmarnuu B daiine SYSPRINT.TXT Oyner
TaKUM K€, MIOATOMY OH He npuBoauTcs. Hauamo otiamounoit mHGOpMAIIMM COOTBETCTBYET 75
11ary UHTErpUpOBAHHUS:

Time=.2866487 Step=.159E-03 NStep= 75 Niter= 1
2->Px=.27 Pf=.22E+03 X= .25E-03 dX= .27E-02 Fs= 28. f=-28.
TpebyeMasi TOYHOCTE HE LOCTUIHYTa, [EepPexol Ha CIEeAYHIYH MTEePalMio.

Time=.2866487 Step=.159E-03 NStep= 75 Niter= 2
2->Px=.30 Pf=16. X= .29E-02 dX=-.30E-02 Fs=1.7 £=1.7
TpebyeMassi TOYHOCTE HE JNOCTMITHYTa, IIepPexol Ha CJEeAYIY MTepaLyo.
Time=.2866487 Step=.159E-03 NStep= 75 Niter= 3
2->Px=.22E-02 Pf=8.9 X=-.68E-04 dX= .22E-04 Fs=.90 £=.90
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TpebyeMass TOYHOCTEB HEe INOCTUI'HYTa, II€pPexXol Ha CJIeAYIY MUTEepaLyo.

Time=.2866487 Step=.159E-03 NStep= 75 Niter= 4 2->Px=.19E-
04 Pf=.56E-03 X=-.46E-04 dX=-.2E-06 Fs=.5E-03 f=.6E-04

Ha mTepaumm OOCTUI'HYTA CXOIOMMOCTE; II€PeXOl K aHalM3y IIOTPEelHOCTM
MHTEI'PUMPOBaHMSI IO BPEMEHM.

N3 npuBeneHHoil nHdopManuu cienyer, 4To MPOLECC PEeIIeHUs CHUCTEMbl HEeJNIWHEHHbBIX
YpaBHEHHMI CXOAWTCS, NapaMeTpel HecxomgumocTH Px u Pf or wurepanmm k wutepanuu
YMEHBINAIOTCA CYIIECTBEHHO M Ha 4 HWTepalMu BXONAT B JONycTHMble mnpenensl. [lepas
HECXOAMMOCTh B JJaHHOM cilyyae Oblna oOHapyxeHa Ha 80 mare (pazauuue ¢ MpeablIyLuM
pacyeTHBIM CIIyd4aeM 3aKJII04YaeTcs B TOM, 4YTO HHTEPECYIOIIMM HAC MHTEpPBaJl BpPEMEHU
IporpaMMa HMHTETPUPOBAaHMs IIIa ¢ Oojiee MEJIKHM IIaroM, 4eM B MpEeAbLAYLIEM CiIydae).
YBenuueHue mara 0 MpUMEpPHO TaKOH ke BeIMUuHBI (.256e-3) MpuBeno K HECXOIUMOCTH:

Time=.2876186 Step=.256E-03 NStep= 80 Niter= 1
2 -> Px=1.4 Pf=.31E+03 X=-.20E-03 dX=.14E-01 Fs=46. f= 46.
TpeByeMass TOYHOCTBL He HOCTUIHYTA, II€pPexofi Ha CJeAYyK Iyl MTepalyo.

Time=.2876186 Step=.256E-03 NStep= 80 Niter= 2
2 -> Px=.68 Pf=.27E+03 X=.14E-01 dX=-.68E-02 Fs=38. f= 38.
TpebyeMast TOYHOCTE HE LOCTMUIHYTa, [EepPexol Ha CIeAYHIYH MTepalMuio.

Time=.2876186 Step=.256E-03 NStep= 80 Niter= 3
2 -> Px=.56 Pf=98. X=.68E-02 dX=-.56E-02 Fs=11. f= 11.
TpebyeMasi TOYHOCTE HE LOCTMUIHYTa, [EepPexof Ha CIeAYHIYH MTEePaLMio.

Time=.2876186 Step=.256E-03 NStep= 80 Niter= 4
2 -> Px=.94E-01 Pf=69. X=.12E-02 dX=-.94E-03 Fs=7.4 f= 7.4
TpebyeMass TOYHOCTER HE JNOCTMIHYTa, IIE€pPexXOol Ha CJEeAYIIY MTepaLyo.

Time=.2876186 Step=.256E-03 NStep= 80 Niter= 5

2 -> Px=.18E-01 Pf=3.4 X=.28E-03 dX=-.18E-03 Fs=.34 f= .34
TpebyeMass TOYHOCTER HEe JOCTMIHYyTa, HOMEP MTepauuy IPeleJIbLHEIA;
BOBBpaT Ha l-10 MTepauuio C yMeHBIUIEHMEM Wmara

B nmanHOM ciyuyae mporpamme He XBaTWJIO Pa3pelieHHOro KOJUYECTBA WUTEpaluid JUis
YCIEUTHOTO 3aBEPIICHUS [1ara HHTErPUPOBAHUS (MIOCKOJIBKY MOKA3aTeNd CXOAMMOCTH Ipoliecca
pelleHus] CYLIECTBEHHO YIydyllaluCh OT HUTepauuu K wurepanuu). llpu Takom xapakrepe
CXOJIMMOCTH, KaK B aHAIM3UPYEMOM Cliydae, YBEJIMUCHUE JIOMYyCTUMOTO KOJUYECTBA UTEpaluid
JUISL  pEIlIeHUs] CHCTeMbl HEJIMHEHHBIX ypaBHEHUW MOXET TMPUBECTH K  YIYUIICHUIO
CTAaTHCTUYECKUX MMOKa3aTeNei perenus (4To ¥ ObLIO MOTYYeHO BhIIIE B TyHKTE 2.9.1).

2.11.2.0tnago4Hasa nHcopmMaLma Mo KOHTPOSIIO NTIOKarbHOM NOrpPeLHoOCTU
Ha Lare UHTerpMpoBaHUA U ynpassrieHne cnocobom nporHosa no
yckopeHunam (DEBUG, PREDICT)

s BbIBOJa OTJaJ04HOM HMHQOpPMAMM O MOTEPSHHBIX Ilarax HHTETPUPOBAHUS 110
KPUTEPHUIO JIOKAJIBHOW IMOTPEIHOCTH 3ajaroT kimrodeBod mapamerp DEBUG=12. 3aganue Ha
pacuer, rje OyAeT OCYUIeCTBIATHCSA TaKOH BBIBOJI, BHITIIIUT CIAEAYIOLUM 00pa3oM:

$ RUN:

PacueT '"SHTERM (END=1, DEBUG=12)
$ PRINT
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syaeTaT 'DISP ()
$ END

[Tocrne BBIMIONHEHUS 3a/1aHUs (€T0 MOXKHO MPEPBATh MOCJE TOTO, KaK HECKOJIBKO IIaroB IO
KPUTEPHUIO JIOKATHHOW IMOTPEIIHOCTH OYJEeT TMOTEpsSHO), Haydajao OTIAJ0YHOW WH(pOpManuu B

daiine S

YSPRINT.TXT Oyzaer BHITISACTH CACAYIONIM 00pa3oM:

<<OrnamouHass MHPopMalMsa IO KOHTPOJIIO JIOKANBHOM norpemHocTn (JII)>>

OBosHaYeHMUs :

Time - MOAeNnbHOEe BPEMsI;

Step - BeIMYMHA mara;

Nstep - HoOMep mara;

Pv - nokasaTens BenuumHbl JIII(HOpM. < 1.);

Vold - BHa4YeHMEe KOHTPOJMPYEMOM INEePEeMEeHHOM Ha NpemsIyleM mare;

Aold - OpoOMBBONHAasI OT KOHTPOJMPYEMOM MNEepPeMeHHOM;

vp - SIBHBIM NPOTHOS BEJMYMHE KOHTPOJMPYEMOM IepPeMeHHOM ;

Vc - CKOPPEeKTMPOBaHHOE Ha OCHOBE HESIBHOT'O PelleHus

BHaAYEHME KOHTPOJNMPYEMOM NEePEeMEeHHOM.

BapanHIEe nmpeneNesHO AomycTuMble HOpMe!l JIII:

DABSX=.100 DRLTX=.100E-02

Time=.2851990 Step=.100E-01 NStep= 39
1 -> Pv=34. Vold=-3.51 Aold=-12.3 Vp=-3.63 Ve= 3.51
3 -> Pv=34. Vold=-3.51 Aold=-12.3 Vp=-3.63 Ve= 3.51
5 -> Pv=34. Vold=-3.51 Aold=-12.3 Vp=-3.63 Ve= 3.51
7 -> Pv=34. Vold=-3.51 Aold=-12.3 Vp=-3.63 Vec= 3.51
8 -> Pv=34. Vold=-3.51 Aold=-12.3 Vp=-3.63 Ve= 3.51
12 -> pv=34. Vold=-3.51 Aold=-12.3 Vp=-3.63 Ve= 3.51
14 -> pv=34. Vold=-3.51 Aold=-12.3 Vp=-3.63 Vec= 3.51

JUis  Kaxaoro - IMOTEPSHHOIO IO  KPUTEPUIO  JIOKAJIBHOM  IOrPEIIHOCTH  I1ara

HHTCTPH

poBanus B ¢aitn SYSPRINT.TXT BeiBomuTCS:
TEKyIllee BPEeMs MOJEIMPYEMOro mpouecca (Kak M B HpPEbIAYyLIEM ciydae, 3TO -
MOMEHT BPEMEHH, COOTBETCTBYIOIIUI Hayaly 3TOrO I1ara HHTErpPUPOBaHUS);
BEJIMYMHA TEKYIEro Iara HMHTErpUpOBaHUSA (IpU KOTOPOM CXOAMMOCTh He OblLia
JOCTUTHYTA);
HOMeEp I1ara UHTETPUPOBAHUSL.

Hwxe »5TOl CTpOYKM BBIBEIEH CHHCOK CTEMEHEW CBOOOJBI MOJENH, ISl KOTOPBIX

JIOKaJIbH
Ka)KJIOM

asi MOrPELIHOCTh IIara MHTErPUPOBAHUSA IpEBbIMIAaeT Aonyctumyro. MHpopmanusa mno
CTENIEHH CBOOO/IbI IPUBOIUTCS HA OT/AEIBHONU CTPOKE B CIEAYIOLIEM MOPSIJIKE:
BHYTPEHHUI HOMEp CTENEHH CBOOOIBI;

[I0Ka3aTelb CXOAUMOCTH II0 KPUTEPHUIO JIOKAJIBHOW IIOIPELIHOCTH, KOTOPBII
BBIUUCIISIETCS CIIEAYIOIIUM 00pa3oM. J[is KaXkaoi cTerneHu cBOOO/IbI Ha KaX/10M 11are
MHTETPUPOBAHUS IOACUUTHIBACTCA JOIYCTUMOE 3HAYEHHE JIOKAJIBHOU IOIPELIHOCTH,
HCXOJS U3 3aJlaHHBIX I0JIb30BaTeNieM 3HaueHUM KiroueBblx napamerpoB DABSX u
DRLTX, a Takxe TeKyILIero 3Ha4eHUss KOHTPOJIUPYEMOU MOTEHIMAIBHON [IEPEMEHHOU
Ve (cm. popmyny 2.4.a). [lokazaTenb CXOAMMOCTH OMPENEISAETCS KaK OTHOIICHHE
TEKyILIeH JOKaJbHOM MOTPEelIHOCTH Iara (OLEHHBAeTCs MO 3HauyeHusM Vp u Ve -
dbopmyna 2.2) K TEKylmeMy 3HAYCHHUIO JOMYCTUMOW JIOKAJIbHOM TMOTPEIIHOCTH IIara.
T.e., ecnn nokazarenb CXOAMMOCTH IIPEBBIIAET 1, TO JIOKaJIbHAs MOTPEIIHOCTH I1ara
MHTETPUPOBAHMS IIPEBBIIAET AOIYCTUMYIO;
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* TeKyllue 3HaYeHHsI KOHTPOJIUPYEMOI IEPEeMEHHOMN U €€ MPOU3BOIHOM Ha MPeAbLAYIIEM
mare  uHTerpupoBanus. [lo  3TUM  3HAYEHHSIM  BBIYMCIAETCS  BEJIMYMHA
IPOTHO3MPYEMOTr0 Ha JaHHOM I[Iare WHTETPUPOBAHUS 3HAYEHUS KOHTPOIUPYEMOI
NEePEMEHHON (OHa TaK)K€ 3aBUCUT OT 33aJaHHOIO 3HAUEHUS KIIIOUEBOTO Mapamerpa
PREDICT);

* MPOTHO3 U CKOPPEKTUPOBAHHOE 3HAYEHUSI KOHTPOIUPYEMOM MEPEMEHHOM ISl TAHHOTO
niara ”HTETpUPOBAHUSI.

Kak Obu10 cKa3aHo BbIIlIe, IPOrHO3UPYEMOE JJIs JaHHOTO [Iara MHTErpUPOBaHUs 3HAUEHUE
KOHTPOJIUPYEMON IEPEMEHHON ONpeNeNseTcs B 3aBUCHUMOCTH OT TEKYLIETO 3HAaYeHUs
xiroueBoro napamerpa PREDICT.

Ecmu PREDICT = 0, to Vp = Vold + Aold * STEP (ucnonbs3yeTcsi MOCTOSIHHBIN MTPOTHO3
no yckopenusm). Ecnmu PREDICT=1, To ucnonb3yercs yxe TMHEHHbBIN MPOTHO3 MO0 YCKOPEHUSIM,
T.€., IPOTHO3 YCKOPEHMS JAHHOTO I1ara BBIYHUCIsIeTCs o hopmyIie

Ap = Aold + STEP * DA,
rae DA - ckopocTh U3MEHEHUS YCKOPEHHS.

Jl1s BBIYMCIIEHUS] NIPOTHO3a IO CKOPOCTH MCIOJNB3YETCS YXKE 3TO 3HAUEHHE YCKOPEHUS.
Hauvano otnagounoit nadopmanuu npu pacuere ¢ 3aJaHHBIM 3HAUEHUEM KIIFOUEBOTO MapaMeTpa
PREDICT=1 npuBoasTcs HHXeE:

Time=.2852140 Step=.559E-05 NStep= 61
1 -> Pv=1.0 Vold=-1.57 Aold= .209E+06 Vp=-.61E-01 Vc=-.27
8 -> Pv=1.0 Vold=-1.57 Aold= .209E+06 Vp=-.61lE-01 Vc=-.27

31ech BHJHO, YTO 3HAYE€HHUE IPOTHO3UPYEMOW [UIsl JAHHOTO IIara CKOpPOCTH Vp yxke
ommuaercs ot BenmuuuHbl Vold + Aold*STEP. Dto, B cBOIO ouepenb, OKazajlo BIUSHHUE Ha
OLICHKY JIOKQJIbHOW MOTPEIIHOCTH, BEJIWYHHY IIara WHTETPUPOBAHUS M OOIIHE CTAaTHCTUYECKUE
1oKa3aTeau pacuera. B gaHHOM cilydae OHM YXYIIIWIMCh (CpaBHEHHE MOXHO IPOBECTU AJIS
paccmaTtpuBaeMoi 3a1auu, 3a1aB kiaodeBoi napamerp ITR=10 ¢ nenbio yMeHbIIEHHs BIUSHUSA
Ha pe3yJbTaThl CTATUCTUYECKOTO aHAIM3a CIIy4aeB HECXOAUMOCTH nporecca pemenus CHIIY u
paccuMTaB BeCh MpOIecC Ha NPOTSHKEHHHM OJHOM cekyHabl). OmnHako, oOmiee yxyZlIeHHe
CTAaTUCTUYECKUX IIOKa3aTelel pacyeTa s JAHHOTO ClIydasl Helb3sl Ha3BaTb YHHUBEPCAJIbHBIM
ABJieHUEM. B HekoTOphIX ciayuasx 3agaHue kiroueBoro napamerpa PREDICT moxer yiay4munTth
CTaTHCTHUKY PACUETOB.

2.11.3.Pa36op npocTenwero npumMepa co CKa4Kooo6pasHbIM U3MEHEHNEM
noTeHuuana gna ogHom us creneHen ceoboabl (DABSX, IGNORE,
CONTROL, DEBUG)

Enie ogHuM MHTEpECHBIM, MO HAILIEMY MHEHHUIO, IPUMEPOM MOXKET CTaThb WLIOCTpalus
ucronb3oBanus kmodeBoro mapametrpa CONTROL nmns pacdera Tex mMpoIECCOB, TIie
MPUCYTCTBYIOT MTHOBEHHbBIE€ CKAUKU OTEHIIMAIbHBIX IEPEMEHHBIX.

Paccmorpum mpocrerimuii npumep. Ha puc. 2.9.a,6. m300pakeHBl pacueTHBIE CXEMBI
MNPOCTEUIINX MEXAaHUYECKOM M  DJIEKTPUYECKOW CHUCTEeM, JUIsi KOTOpPBIX XapaKTepHa
paccMmatpuBaemasi 37ech mpoOsiema. B ajekTpuueckoil cucTeMe TeHepUpyeMblid MCTOYHHKOM
noTeHuuan 1-ro y3ma, a B MEXaHUYECKOH - 3a/1aBaeMasi CKOPOCTh 1-il cTeneHu CBOOOIABI UMEIOT
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dbopMy ummynbca mpsMoyroipHOU ¢dopMmel. [lpuBeneM mporpammy Ajisi aHajau3a Impoiecca B
COOTBETCTBYIOIIEH MEXaHUYECKON CUCTEME:

$ DATA:
XecTkocTer = 1lE5; Macca =1; BsizkocTer = 1.E2
CkopoCTh =0,1, 0.5, 0, 0.2, 0, 1.el0
$ FRAGMENT:
#BASE: 3
#STRUCT
UugykTMBHOCTE 'K (2 3;XecTkocTh); MHepumoHHOCTE'M (2 ;Macca)
HDemndep 'MU (1 2;BsiBKOCTB)
Bos6yxmenmne 'VTR (1 3; CkxopocTs)
#OUTPUT:
CkopocTk 1 'V (1;1); CkopocTp 2 'V (2;1)
HomMep mara 'STATNS ()
Wrepaumit Ha mar'STATNI () ; Jlorapmém wmara 'STATST (;0)
#MAP
$ RUN
Pacuer 'SHTERM (END=1)
$ PRINT
PesynsTaT ' DISP (; CkopocTe 1, CkopocTs 2,
Homep mara,
WUrepaumizc Ha mar, JlorapudM mara)
$ END

B s10i1 mporpamme 715 BBIBO/IA TEKYIUMX CTAaTUCTUYECKHUX IMapaMETPOB Ipoliecca pacuera
ucnoas3ytorcss nporpammbel  STATNS (BeIBOg HOMeEpa TEKyLIEro Iara HMHTEIPUPOBAHUA),
STATNI (BbIBoA KonMuecTBa UTepaluii Ha naHHOM Inare uHterpupoanusi) ¥ STATST (BbiBoA
BEJIMYMHBI TEKYILEro I1ara HHTErpUPOBAHHUS).

Kak u oxumanoch, pacuer 3aBepmmics Kpaxom. Jlng Toro, uToObl 3anath
L[eJICHANpaBJIEHHbBI  BBIBOJ OTJAJA0YHOM HMH(POpPMALUHU, NpPOAHATU3HPYEM BHYTPEHHIOIO
HYMEpAaLHUIO CTENeHeH CBOOOIBI paccMaTpHBaeMoil Moienn, HHGOpMAIHs 0 KOTOPOH BBIBE/ICHA
B SYSPRINT.TXT (B rio6ansHOM ¢parMeHTe NpUCyTCTBYET 110/13arojloBoK #MAP):

M (D 001) COOBIEHMSI ITPOTPAMMEI $AKTOPUBAILINNM .
CTpyKTypa MOAENnu Nocie nepenymepauuu.
UM ranoBansHOTO dparmMenTa
Monmenm SJIEMEHTOB M CTEIeHM cBoBopnsl

1 BosbByxmeHue (VTR ) 1 3
2 Jemndep (MU ) 1 2
3 MHepUMOHHOCTEB (M ) 2

4 VMHAYKTUBHOCTH (K ) 2 3

Takum 00pazom, Hymepalys y3J0B MOJIEIH 1mociie (haKTOPU3aAIMK OCTaNIaCh MPEXKHEH (Kak
Ha puc. 2.9.). B aToM npumepe Hac 6oree Bcero OyneT MHTEPECOBaTh OTJIaouHast HHpopMaIus
0 TIEPBOW CTENEHU CBOOOJBI, C KOTOPOH HE CBsI3aH HU OJIMH MHEPLIMOHHBIA 3neMeHT. Kcratn
roBops, B ¢aiie SYSPRINT.TXT wumeercss eme OJHO BaXXHOE COOOIIEHUE, KOTOPOE
JMAarHOCTUPYET OMMCHIBAEMYIO HAMH CUTYaIUI0, 3 UMCHHO:

W (R 031) B cboopMmMpOBaHHOM MOAENM NPUCYTCTBYET y3eln,
MHEPLMOHHEE XapaKTEePMUCTUKM KOTOPOI'O HE ONpeJeJjeHH.
IIOCTABJISIEMBEIE OAHHEIE :
HOMep yB3na (nmocne nepeHyMepaumm) : 1

[TosiBNIeHHE ATOTO COOOIICHHSI TOBOPUT O TOM, YTO B CIy4ae BO3JICUCTBUM, BBI3BIBAFOIINX

CKauKoOOpa3HOe HM3MEHEHHE IOTCHIMAIbHOW MNEPEeMEHHOM, Ui TaKHX Y3JO0B MOTYT OBITH
pOOJIEMBI.
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Puc. 2.9. CpaBHeHl/le PA3JIHYHBIX CHOCOﬁOB MOACJTHUPOBAHUA IMTPOUECCOB CO

CKAa4YK000pa3HbIM H3MEHEHHEeM NMOTCHIUATbHOM IepeMeHHOM:

a) pacyeTHasi CXeMa JJIeKTPUYECKOH U MeXaHMYeCKOM CUCTeM, mMoTeHuuaJ 1-
r0 y3J1a H3MEHsAeTC CKa4K000pa3Ho;

0) pe3yIbTaThl pacyeTa MeXaHH4eCKOM CUCTEeMbI, IOJy4YEeHHbIE IyTeM
YBeJIHYECHUS NONMYCKAEMOH JT0KAJILHON NOIPEeIIHOCTH;

B) pe3yJIbTaThl M0JY4YeHHbIEC HCII0JIb30BAHUS KJIIYEBOr0 IapaMerpa
CONTROL.
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Breimmonaxnum CJICAYOHICC 3aJaHrC JIA YIKC C(I)OpMHpOBaHHOﬁ MOACIIN:

$ RUN
Pacuer 'SHTERM (END=1, DEBUG=102)
$ PRINT
PesynpraT ' DISP (; Ckxopocre 1, CkopocTe 2,
Homep mara,
WUrepaumit Ha wmar,JlorapmdM mara)
$ END

[Tapamerp DEBUG=102 3amaet BbIBOJ OTNIagouHoi nHPopMaiuu mo koutposto JIIT mms
NEepBOIl CTereHn CBOOOIBI Ha KaXKAOM IIare MHTErpupoBaHus. MHTepecyromuili Hac GpparMeHT
oTiagouHoi napopmarmu u3 daitma SYSPRINT.TXT:

Time=.4801106 Step=.100E-01 NStep= 53

1 -> Pv=.00 Vold= .000 Aold= .000 Vp= .000 Ve= .000

JIII B nmpepenax HOPME.

llepexon Ha clenyomMii War MHTEIPUMPOBaHMsI. Br6op mara onpenensieTcst
Tpe6OoBaHMEM OIHOM M3 MOIeJIell BJIeMeHTa.

Time=.4901106 Step=.989E-02 NStep= 54

1 -> pv=.00 Vold= .000 Aold= .000 Vp= .000 Ve= .000

JIIl B nmpegnesiax HOPMEI.

I[lepexon Ha CHenyKUMM WA MHTEIPMPOBaHMsI. BrGOp Wwara onpenessieTcs
TpeGoBaHMEM OJIHOM M3 MOJAeJIell BJIeMeHTa.

Time=.5000000 Step=.100E-10 NStep= 55

1 -> Pv=5.0 Vold= .000 Aold= .000 Vp= .000 Ve= 1.00
JIII nmpeBmuaeT HOPMY .

llar MmuMMansHeni. OCTAHOBKA c coobmeHmeM o6 oumbke.

E(R 008) BamanHas BenmMuMHa MMHMMAJIBHOI'O llara MHTETPUMPOBAHUSI He
oBecneunBaeT TpebyeMoOi TOYHOCTM.
I[IOCTABJIAEMEIE AHHEIE :
TeKylee BpeMs : .50000

Urak, npousonuio cienyromiee. Ha BennunHy 1mara MHTErpUpOBaHUsI, BHIOPAHHOTO TOCTE
3aBepICHUsI pacdeTa Juisd uHTepBaita BpeMenu Time=.4801106 .... Time+Step = .4901106 (53-i
[1ar UHTETPUPOBAHUS), HAYAIO CKa3bIBaThes "BiusiHUE" MpHOIIKaromerocs (GppoHTa yaapHOTo
uMIyibca. Mojenb smeMeHTa (B gaHHOM ciaydae - VTR) "mpeaympemwra" mporpammy
MHTETPUPOBAHUS, UTO €CiIu OyAeT NPOJOHKEHO UHTETPUPOBAHUE C MPEKHUM IIaroM, To OyneT
MPOMYIIEHO Haydajio yAapHOro (poHTa (OHO OKa)XeTcs BHYTPH aHAIM3HPYEMOTO HHTEpBaia).
OTO0 BHJIHO M3 COOOUIEHMs MpOorpaMMbl HHTerpupoBaHus : "BpiOop miara omnpenensercs
TpeOoBaHUEM OJHOW M3 Mojeneil aneMenTa". B pe3ynpraTe 3TOr0 nmporpamMma WHTETPUPOBAHUS
HECKOJIbKO YMEHBLIWJIA IIar WHTErpupoBaHUs M cBouM 54 maroM "BbelOpana" ocraBmIniics
BPEMEHHON MHTEpBa A0 Hauyana ynapa. Jlanee, Ans Toro, 4ToObl IPEOAOIETh HAYAIO yIAPHOTO
¢dpoHTa, OB BEIOpAaH MUHUMAJIBHBIN IIAr WHTETPUPOBAHUS, HO U OH HE TIOMOT CIIPABUTHCS C
JIOKAJIbHOM MOTPENIHOCTHI0, TOCKOJIBKY HOBOE 3HAYEHHE CKOPOCTH TEPBOM CTEMEHH CBOOOBI
YCTaHABIJIMBAETCS MTHOBEHHO.

MOXHO TONBITaThCS MPOCKOYHUTH Hadalo ynaapHoro ¢poHTa 'c Hamera", 3alpeTuB
IporpaMMe HHTEIpUPOBAaHUS pearupoBaThb Ha PEKOMEHJALMU MOJEIM 10 BBIOOpY Iara
UHTETPUPOBAHUS:

$ RUN
Pacuer 'SHTERM (END=1, DEBUG=102, IGNORE=1)
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$ PRINT
PesyneTar ' DISP (; CkopocTe 1, CkopocTs 2,
Homep mara,
Urepaumizi Ha mar,Jlorapmnpm mara)
$ END

Ecnu BBl mombITaUCh BOCHPOM3BECTU 3TO JEHCTBUE, TO YK€ YyOEQMIINCh, YTO 3TO He
nomoraet. @parmenT paitna SYSPRINT. TXT:

Time=.4801106 Step=.100E-01 NStep= 53
1 -> Pv=.00 Vold= .000 Aold= .000 Vp= .000 Ve= .000
JIII B nmpepenax HOPME.
I[lepexon Ha CHeAyOUMMA MIAT MHTEIPHMPOBaHMsI. Br6GOp mWwara ompepesnsieTCcsi OLIeHKOM
JII1 Ha TekymeM mare.

Time=.4901106 Step=.100E-01 NStep= 54

1 -> Pv=5.0 Vold= .000 Aold= .000 Vvp= .000 Ve= 1.00
JIIl npeBmraeT HOPMY.
BosBpaT Ha HayaJO lara C yMeHBIIEHMEeM BeJIMUMHE wWara.

Time=.4901106 Step=.160E-02 NStep= 54
1 -> Pv=.00 Vold= .000 Aold= .000 Vp= .000 Ve= .000
JIIl B nmpenesiax HOPMEI.
I[lepexon Ha CHeAyOUMMA IIAT MHTEIPMPOBaHMsI. BrGOp mWara ompepesnsieTCcsi OLIeHKOM
JIII Ha TekyuweM wmare.

Time=.4917106 Step=.100E-01 NStep= 55

1 -> Pv=5.0 Vold= .000 Aold= .000 Vp= .000 Ve= 1.00
JIII npeBmuaeT HOPMY .
BoseBpaT Ha Hauajio mara C yMeHbIIeHMEM BeJIMYMHE Wmara.

Time=.4917106 Step=.160E-02 NStep= 55
1 -> pv=.00 Vold= .000 Aold= .000 Vp= .000 Ve= .000
JIIl B nmpenesiax HOPMEI.
Ilepexon Ha CHenyoUMM WA MHTEIPMPOBaHMsI. BrOGOp Wara ompepesnsieTcsl OLleHKOM
JIII Ha TekyuweM wmare.

Time=.4933106 Step=.100E-01 NStep= 56

1 -> Pv=5.0 Vold= .000 Aold= .000 Vp= .000 Ve= 1.00
JIII npeBmuaeT HOPMY .
BosBpaT Ha HayajyiO mara C yMEeHbBUIEHMEM BEeJIWYMHE mara.

Time=.4933106 Step=.160E-02 NStep= 56
1 -> Pv=.00 Vold= .000 Aold= .000 Vp= .000 Vec= .000
JIII B npepmenax HOPMEI.
Illepexon Ha cClenywoIMil War MHTETPMPOBaHMsI. BHOOpPp Wara ompefensieTCs OLIeHKOM
JIII Ha TekymweM mare.

Time=.4949106 Step=.100E-01 NStep= 57

1 -> Pv=5.0 Vold= .000 Aold= .000 Vp= .000 Ve= 1.00
JIIl npeBmaeT HOPMY.
BosBpaT Ha Havajlo Wara C yMeHBUIeHMEeM BEeJIMYMHE lara.

Yro npoucxonuno? B manHOM citydae Ha 53 miare mo HamieMy TpeOOBaHHIO MpOrpaMma
MHTETPUPOBAHUS HE MOCIyLIAlIach PEKOMEHAAMM MOJIEH AJIEMEHTA U MOIBITaIach caenarh 54
Iar MHTErpUPOBaHMS MaKCUMaJbHO OonbmMM. [lodyduB ciaMIIKOM OOJIBIIYIO JIOKaJIbHYIO
HOTPEIIHOCTh, OHa pa3apobmna mar 1o BennuuHsl 0.0016 ¢, mpu 3TOM IIar WHTErpUpPOBAHUS
3aKOHUYMWJICA 0 Hadana yjgapHoro ¢gponra. [losTromy mar 3aBepummics ycneuHo. Ilockonbky B
npefenax ATOro mara Bce ObUIo  OJIarONOIy4YHO, IporpaMMma HHTETPUPOBAHUS CHOBA
NOMBITANACh YBEJIWYMUTh IIar WHTErpUpOBaHMs (HAa 55 1miare), BHOBb IMOJyYMJIA CIUILIKOM

66



OO0JIBIIYIO OLIEHKY JOKaJIbHOM MOTPEIIHOCTH U T.J., TOKa IMyTeM Mpod U OmMOOK HE 3aBepIInia
UHTETPUPOBAHUE HAa TOM CaMOM BPEMEHHOM HHTEpBaje 1O HA4YaJbHOTO MOMEHTa pOcCTa
yIapHOro (poHTa, KOTOpPBIM B MpeabIAyLIeM clyyae ObUI TPeoJoJieH 3a OAMH IIar
WHTETPUPOBAHUS. DTO MPOU3OINIO ropa3ao nmozxe (79-i mar uaTerpupoBanus). [Ipu 3Tom mrar
UHTETPUPOBAHUS ObUT pa3apobiieH A0 MUHUMAIBHO JOMYCTHMOTO W MporpaMma 3aBepIINIach
aBapHifHO, OCKOJIBKY He Obula obecrieueHa TpedyeMas JoKalibHas TouHOCTb. [1o kpaitHeil mepe,
3TOT ciay4yail nmpuMeHeHus kimoueBoro napamerpa IGNORE He saBisgercs uiuroctpanueil ero
YCHEIHOro wucnonb3oBanusd. (Ja ¥ Bpaa JM MOXHO MMOA00OpaTh TaKyl0 WIUIIOCTPALUIO
JI0CTaTOYHO MpocTo. Kak npaBmio, MCIOIB30BAHME ATOrO KIIOYEBOrO IapaMmerpa yXyAllaeT
CTaTHCTUYECKHUE TOKa3aTelld pacyeTa).

Kax rosopunock B moapasnene 2.5, NPUHLMIINAIBHO BO3MOXXHBIM (HO HE JIyYILIUM)
pellIeHrneM BOIpOca SBIISETCS yBEIMYEHHUE AOMYCTHMMOM JIOKaJbHOM morpemHoctd. B Hamem
cilydyae HeoOXOJIUMO JIOBECTH JIOIMYCTHMYIO aOCONIOTHYIO JIOKAJbHYIO MOTPEUIHOCTH IIara o
BEJIMYMHBI, HECKOJIBKO MpeBbimaromend 0.5, MOCKOJIbKY CKa4OK CKOPOCTH JUIsi TIEPBOTO y3Jia
Oynet 1 M/c, 4TO acT OLIEHKY JIOKanbHOM morpemHocTH (1-0) / 2 = 0.5. BImoaHUM 3TOT pacuer,
3aJ]aB COOTBETCTBYIOIIIEE 3HaUeHHe KitoueBoro napamerpa DABSX:

$ RUN

Pacuer 'SHTERM (END=1, DEBUG=102, DABSX=0.500001)

$ PRINT

PesyneTar ' DISP (; CkopocTe 1, CkopocTe 2, Homep mara,
Urepaumizs Ha mar,Jlorapmnpm mara)

$ END

Bo3aepkuMcst oka OT KOMMEHTApHEB O TIOBOJAY IMOJYyYEHHBIX PE3yJIbTaTOB pacdera W
MOBTOPUM €T0, 331aB 3HaueHue kioueBoro napamerpa CONTROL=1.E-8 Bmecto DABSX:

$ RUN
Pacuer 'SHTERM (END=1, DEBUG=102, CONTROL=1.E-8)
$ PRINT:
PesyneTar ' DISP (; CkopocTe 1, CkxopocTs 2,
Homep mara,
Urepaumitn Ha mar,Jlorapmnpm mara)
$ END

Ha puc. 2.9.6. npezacraBieHbl pe3yibTaThl pacdyeTa W XapaKTep U3MEHEHHs BEJIMUYMHBI
niara HMHTETPUPOBAHMS Ui Cilydasl, KOTJa pacyeTHble TPyOHOCTH Obuid '"mpeojosieHbl"
3arpy0JeHneM JI0MyCTUMOIl TOKaIbHOM norpemHocty. Ha pucyHnke BUIHO, YTO
* Iar MHTETPUPOBaHMS B MOMEHT Haudaja MMIIYJbCa YMEHBUIWICA 1O BEIUYHUHBI
MUHUMAaJIBHO pa3penieHHoro. Jlomyckaemas JIOKanbHasl IOIPEIHOCTD B JAHHOM CIIydae
M03BOJIWJIA TPOJOJDKUTH pacyeT Mociie MpoxXoxkaeHus: ppoHTa umnyisca. [locie 3toro
IIPOLIECCOM, KOTOPBIM CTaJl ONPENEIATh BEIWYMHY LIara WHTEIPUPOBAHMSA, CTaIU
KoJiIeOaHMs 110 2-i CTEIIEHU CBOOO/IbI;

* BENMYMHA IIara MHTETPUPOBAHUS Majasia 10 MUHUMAIBHO pa3pelieHHOH /1Ba pa3a (1pu
MIPOXOKIECHUH MEPEAHEr0 U 3a/IHET0 (PPOHTA UMITYJIbCA);

e KojeOaHMs 1O BTOPOM CTENEHH CBOOOJABI H3-3a  OOJBIIOW  MOTPELIHOCTH
MHTETPUPOBAHUS 3aTyXJIM 3a OAUH IIEPHOL.

[ToBpIlIIEHNE TOYHOCTH PacueTOB B JTAHHOM CIlydae BO3MOXHO MOAbKO YMEHbUIEHUEM
MAKCUMANILHO PA3PEUIEeHHON GeUYUNbl Wiazd, YTO (PaKTUYECKH >KBUBAJICHTHO IEPEXOIy K
CXEeM€ MHTETPUPOBAHUS C TIOCTOSIHHBIM IIaroM (OY€Hb PACTOUUTENHHO).

Pesynpratel puc. 2.9.B. moJlydeHbl BTOpPBIM pacdeToM CO 3HAUYEHHEM KIIFOUEBOTO
napametpa CONTROL=1.e-8. B »5sToM ciy4ae y TOJIb30BaTENsl OCTA€TCAd BO3MOXKHOCTH
YIPaBJIATH TOUHOCTBIO PEIIEHUs, 3a/1aBasi TpeOdyeMoe 3HaueHne KiodyeBoro napamerpa DABSX
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(U1 TTOSTyYeHHsI IPUBEIEHHBIX HAa PUCYHKE PE3yJIbTaTOB BEIMYMHA a0COIIOTHONW COCTaBIISIOIIEH
JOTTYCTUMOM JIOKaJIbHOM MOTPEIIHOCTH paBHsIach 1e-5). Ilpu atom:

* BeIMYMHA IIara MHTErPUPOBAHUS Majasa 10 MUHUMaIbHO pa3pelieHHoH /1Ba pa3a (1pu
NPOXOKICHUU TepeqHero M 3aaHero (QpoHra ummysbca). llocne mpoxoxaeHus
KaX/0ro M3 (POHTOB MMIIyJIbCAa BEJIWYMHA LIara HHTEIPUPOBAHMS OIpEAEIsIach
KOJICOAHUSIMU T10 BTOPOI CTENIEHN CBOOOIBL;

e KojeOaHMs 10 BTOPOH cTeNeHH CBOOOABI B JAHHOM CIlyyae OTCIEKHUBAIUCh C
TpeOyeMoil TOYHOCTH, IOCKOJBKY B TMpejeiax aHalIu3UpyeMoro HHTepBaia (3a
HCKIIIOYEHUEM TOJIBKO TEpEeJHEero M 3aaHero (poHTa HMMIIyJbCa) BEIWYMHA MIara
HMHTETPUPOBAHUS HUTJIE HE OIycKayach A0 3aganHoro 3HaueHuss CONTROL.

Ecnu nmoapobuHee mpoaHanu3upoBaTh MOBEACHUE MPOTPAMMbl HHTETPUPOBAHUS B pailoHE
nepeaHero GpoHTa UMITYJIbCa, OOpaTUMCs BHOBB K conepkumomy (aitna SYSPRINT.TXT:

Time=.4901106 Step=.989E-02 NStep= 54

1 -> pv=.00 Vold= .000 Aold= .000 Vp= .000 Ve= .000
JIIl B nmpegnesiax HOPMEI.
Ilepexon Ha cClenyoIMi War MHTETPUMPOBaHMsI. BHOOp Wara omnpepeinsieTcs
TpeGoBaHMEM OJIHOM M3 MOJAeJiell BJIeMeHTa.

Time=.5000000 Step=.100E-10 NStep= 55

1 -> Pv=.50E+05 Vold= .000 Aold= .000 Vp= .000 Ve= 1.00
JIII npeBmuaeT HOPMY .
Ilepexon Ha clenyomMii War MHTeI'PHMPOBaHMsi. Br6op mara onpegnensieTcst
sHayeHueM napamerpa CONTROL.

Time=.5000000 Step=.100E-07 NStep= 56

1 -> Pv=.50E+06 Vold= 1.00 Aold=.100E+12 Vp=.100E+04 Vc=1.00 J
IpeBHaeT HOPMY .
Illepexon Ha ClenyloIMi War MHTETPMPOBaHMsI. Bi6op mara omnpepensieTcs
sHadeHmueM napamerpa CONTROL.

Time=.5000000 Step=.100E-07 NStep= 57
1 -> Pv=.55E-13 Vold= 1.00 Aold=.101E-05 Vp=1.00 Ve=1.00
JIII B nmpepenax HOPME.
I[lepexon Ha CHeAyUMM WIAT MHTEIPMPOBaHMsI. BrOGOp wWara ompepessieTcsi OLIeHKOM
JII1 Ha TekymeM mare.

B paiione mnepenHero (¢poHTa UMINyJIbCAa CKOPOCTH TPOU3BOJHAS H3MEHSIACh
CKauyKoOOpa3HO JBa pa3a, IO3TOMY MPOTrpaMMe HHTETPUPOBAHUS MOTPEOOBATIOCH COBEPIIIUTH JBA
mara, paBHBIX 3aJaHHOMY 3HadeHWio kirodeBoro mapamerpa CONTROL (56 u 57 marum
WHTETPUPOBAHUS), TIOCIE€ YEro BBIOOp IIara WHTETPUPOBAHUS CTal TPOU3BOAMTHCS TIO
TpeOOBaHUAM JIOKAJIBHOM TorpenrHocTd. OYeBHIHO, YTO MPUMEHEHHE KIIFOUEBOrO TapameTpa
CONTROL B Takux WM TMOXOXHUX CIIy4yasix HE TOJIbKO OIpaB/IaHO, HO M SBISAETCS OYEHb
KCIATCIIbHBIM C TOYKHW 3pPCHHUA COXpPAaHCHUA Tpe6yeM0171 TOYHOCTH IIOJIY4aceMOI'O0 PCIICHUS.
Kpome Toro, B oTiinume OT pacuera ¢ yBEJIMYECHHBIM 3HAYEHHEM JOMYCTUMOMN MOTPEIIHOCTH,
M0JIb30BaTeNb HE JIUIIAET ce0s BOZMOXKHOCTH PErYIHPOBAaTh TOYHOCTh MOIYyYaEeMOTr0 PEIICHUS.
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2.12. PEQOKO UCMNOJIb3YEMbIE KINIOYEBbLIE NAPAMETPbI
NMPOrPAMMbI UHTETPUPOBAHUA

2.12.1.JInHeHbIX NPOrHO3 No ycKkopeHusim B Havane wara(PREDICT)

OObIYHO mTporpaMMa HWHTETPUPOBAHUS B KAaueCTBE HAYAJIbHOIO MPHUOIMKEHHUS IO
YCKOPEHHUSIM B Hayaje Ilara MCIHOJIb3yeT YCKOPEHHE, IOJYyYEHHOE Ha MpeapaymeM mare. B
HEKOTOPBIX CIIyyasX yAaeTcsl YJIYYLIMTb CTaTUCTHUYECKUE IIOKa3aTenu padoThl MPOrpaMMbl
MHTETPUPOBAHUS, €CIIM JeNaTh JIMHEHHBIM MPOrHO3 MO YCKOPEHUSIM B Hauaje Iiara. JTOro
MOJKHO JIOCTUTHYTb 3a/laHueM KiarodeBoro napamerpa PREDICT=I.

OdeHb TPYAHO AaTh KaKHe-TUOO KOHKPETHbIE PEKOMEHJALUU 10 HCIOIb30BAaHUIO 3TOT0
KJIFOYEBOT0O napameTpa. MOXXHO MONpoOOBaTh €ro HCIOJIb30BaTh B HECKOJbKUX pacyerax, U
€CJIM Ui BallMX 3a/ad 3TO IMPHUHOCUT BBIFOJY, JIydllle €ro mpUMeHATh. Ecinu HaOmropaercs
YXyALIEHUE CTATUCTUKHU, BepHUTECh K 3HaueHuto PREDICT no ymomganuzo.

2.12.2.YnpaBneHue oTMeTKOM BpeMeHU B TekcTtoBoM pexume (TIMER)

Eciu monb3oBarens Mo KaKUM-TO COOOpaKCHHSIM HE YCTpauBaeT OTMETKAa BpPEMEHH,
BBIBOJIMMAsl HAa DKpaH MPOrpaMMOil HHTEIPUPOBAHUS B TEKCTOBOM PEKHUME, OH MOXKET OTMEHUTH
ee BeIBOJ (3agaTh TIMER=0).

2.12.3.Bbi60op 6a3McHON nepeMeHHOWN AN OLeHKU JIOKanbHOW NOrpeLHoCcTH
(FLAG)

OneHka JIOKaJIbHOU IOIPEHNIHOCTH MOXKET OCYILECTBIATHCS IO NEPEMELIEHUSAM WM 110
ckopocTsiM. B kauectBe He3aBucumoil nepemeHHod npu pemeHun CHJIY Taxke MOryT ObITh
MCII0JIb30BaHbl KaK MIPUPALICHHs] CKOPOCTEN, TaK U IIpHUpalleHus nepemelenuil. [1o ymonuanuro
OCYUIECTBJIIETCS OLIEHKa JIOKaibHOU morpemHoctu no ckopoctsMm (FLAG=2). Ecnu 3agano
3HaueHue kimoueBoro napamerpa FLAG=1, To mnpu oOLEHKE JOKaIbHOW IOTPEIIHOCTH U
pemienun CHJIY B kauecTBe 0a3ucHOM mHepeMeHHOM NpuHHMMAaTh mnepemereHue. [Ipu 3Tom
HY>KHO UMETb B BH]Iy, UYTO IIPUBEACHHBIE BhIIIE PEKOMEHIAIMHU 10 BHIOOPY 3HAUEHUI KITIOUEBBIX
apaMeTpoB MPOTrpaMMbl MHTETPUPOBAHUS, OTBEYAIOIIMUX 3a TOYHOCTh, OyAyT IEHCTBUTEIIbHbI
y>Ke He BCerja.

2.12.4.Bbibop cxemMbl nHTerpmpoBanus (SCHEME)

Bb160op cxembl MHTEIpUPOBAHMS OCYIIECTBISETCS OOBIYHO BBI30BOM COOTBETCTBYIOLICH
nporpammbl  uHTerpupoBanus (SHTERM wmun NEWMARK). Muorma sto ymoOHO ciaenaTth
3ananueM kiroueBoro napamerpa SCHEME (ocoOeHHO, ecnu BIpPYr BO3HMKJIA HEBEPOSTHAs
MOTPEOHOCTH MEPENTH K SIBHOM CXeMe MHTETPUPOBAHMUS).

HpI/IBeI[eHHBIe B KaXJIOM H3 TpPEX IPHUMCPOB BLI3OBEI IIpOrpaMM HWHTETPHUPOBAHUSA
OKBHBAJICHTHBI:

a) unmezpuposanue memooom Hvromapka:
Pacuer 'SHTERM (END=1, SCHEME=1)
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Pacuer 'NEWMARK (END=1)

0) unmezpupoeanue memooom Illmepmepa:

PacueTr 'SHTERM (END=1)
Pacuer 'NEWMARK (END=1, SCHEME=0)

8) unmezpupoearnue A6HbIM Memooom:

Pacuer 'SHTERM (END=1, SCHEME=2)
Pacuer 'NEWMARK (END=1, SCHEME=2)

2.12.5.NMpoBepKa MHEPLUUOHHLIX CBOMCTB CTeneHen cBob6oabl B Havane
pacuyeta (CHECKM)

Ha mepBoit wurTepanuu mnepBoro Imara pabodas mporpaMMa OOBIYHO THPOBEpseT
WHEPIIMOHHBIC CBOMCTBA BCEX CTEMEHEW cBOOOABI O0OBeKkTa. JIJIT MEXaHWKH dSTa IMPOBEPKa
IpeACTaBIsieT COOON KOHTPOJIb HAJIMUMS Macc JJIS MOCTYNaTeIbHbIX 1 MOMEHTOB MHEPLUH IS
BpalllaTelbHbIX CTeneHeill cBoOoabl. B ciydae, eciu MHEpLHMOHHBIE CBOMCTBA KAaKOro-Iu00 W3
y3JI0B He ompeneneHsl, To Ha 3kpaH U B ¢aitn SYSPRINT.TXT BblgaeTcss cOOTBETCTBYIOIIEE
COOOLICHHUE.

[Tonp30BaTens MOXKET MOJABUTH BbIAAUY IMPENyNPEeKIArOIIero COOOLIeHUs, 3a7aB IpH
BBI30BE IEPBOIl MporpamMmbl MHTErpupoBanus kitoueBoil nmapametp CHECKM=0. 310 moxer
HOHAJ00UTHCS B TOM Cllyyae, KOT/la pelaeTcs 3a/1a4a, B KOTOpOi 1Mo100Hast CUTyalusl SBISETCS
HOpMaJIbHOM (TaKHe CiIy4dau 4acTO BCTPEYAIOTCs, HAl[pUMEp, PU aHAIU3€ AJIEKTPOHHBIX CXEM).
OpHako HYXHO TIOMHHUTb, YTO TpPU aHAIM3€ OOBEKTOB, COJEP)KAIIUX CTENEHH CBOOOMABI C
HEOIpeIeIEHHbIMA MHEPLIMOHHBIMU CBOMCTBaMH, MOTYT BO3HHKHYTH MPOOJIEMBI C JIOKAJIbHOMN
TOYHOCTBIO. BBICOKAa BEpPOSATHOCTH TOTO, YTO BaM IOHAJ0OUTCS B 3TOM Cllyyae HCIOIb30BaTh
kioueBoit mapamerp CONTROL.

2.12.6.YyeT BeNUYUHbI LLAra UHTErpMpoBaHnUsl, peKOMeHAYeMOoro moaensamm
anemeHTOB (IGNORE)

Ha BBpIOOp BeTMUMHBI OYEPEAHOTO 1Iara HHTEIPUPOBAHUS BIHSIOT:

¢ OII€HKa JIOKaJIbHOM IOrpC€IIHOCTH,
¢ YCIOCHIHOCTH U CKOPOCTh CXOAUMOCTH IIPOLECCA PCIICHUA CH.Hy,
¢ SABHBIC OI'PaHUYCHUSA HA Al UHTCIPUPOBAHUS.

WHoraa BO3HUKAIOT CUTYyallMy, KOTJla ¢ TOYKH 3pEHUS] TOM WJIM MHON MOJEIH JIEMEHTa,
BKJIIOYEHHOW B CTPYKTYPY aHAJIM3UPYEMOIro 00BEKTa, TAKXKE KeJIATeIbHO OTPAHUYUTh BETUUMHY
niara MHTErpupoBaHus. Ilo yMomuyaHuIO 3TH pEKOMEHJALMM YYUTBHIBAIOTCS IPOrpaMMOM
UHTErpupoBaHus. Eciu 1osib30BaTenb XO04eT WIHOPUPOBATH PEKOMEHIALMU MOJEIH IO
YMEHBILEHHUIO I1ara UHTErPUPOBAHUS, OH JIOJDKEH YCTAHOBUThH 3HAUYEHHE KJIFOUYEBOI0 MapaMeTpa
IGNORE=1. Yame Bcero xmoueBoii napamerp IGNORE moxer norpeboBatbest pa3paboTunkam
MOJIeJIel 2JIEMEHTOB Ul TECTUPOBAaHUS 2JEMEHTOB C BO3MOXHOCTBIO NporHosa mara. Ilpu
UCIIOJIb30BAaHUU 3TOT0 KJIKYEBOIO NapaMmeTpa MOIYT BO3HUKHYTh HEKOTOPBIE HEXKENIATEIbHBIC
1100ouHbIe 3P PEKThI, 0 KOTOPHIX TOBOPUTCS HIDKE.

1. Mogenp UCTOYHUKA CHIIBI (CKOPOCTH), 3aBUCSIIETO OT BPEMEHHU U COAEPKAILErO
KyCOUYHO-JTMHEHHbBIE YYaCTKH, YCTAaHABIMBACT BEIUYMHY IlIara Takou, 4TOObI mporpamma
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MHTErPUPOBAHUS FapaHTUPOBAHHO MOMNAaJalla B TOYKU U3JI0Ma 3aBUCUMOCTH YCUJIUSL OT
BpeMmeHu. B ciyuae 3aganus kintoueBoro napamerpa IGNORE=1 Bo3moxkeH "ipockok"
ATHX TOYEK Mepernda, 4To MpUBEIET K UCKaKEHHIO (OopMBbI curHana. Eciou mar
WHTETPUPOBAHUS MPEBHIIACT IJTUHY UMITYJIbCA, UCCIEAYEMBI BaMH MPOIECC MOXKET €ro
"He 3aMEeTHUTh".

2. Mogenb KOHTaKTHOTO 3JIEMEHTA WM yIIOpa IMPOTHO3UPYET, UTO YEPE3 MPOMEKYTOK
BpPEMEHH, PaBHBI PEKOMEHIyEMOMY IIary, MOXET HayaThCsl MPOIecC KOHTAKTUPOBAHUS.
Ota peKoOMeHJalus AesaeTcs A yIyqlleHus ycaoBuid paboTel MeToaa HeioToHa,
MOCKOJIbKY U3MEHEHHUE YCIOBUI KOHTAKTUPOBAaHUS HEOIArOMPHUSITHO CKA3bIBAETCS HA €r0
BBIUMCIIUTENBHBIX XapakTepucTukax. 3aganue IGNORE=1 moxer npuBecTu Kk nmorepsm
1aroB MO HECXOAUMOCTH PELICHHS CHCTEMbI HEJTMHEHHBIX YPaBHEHUN B T€ MOMEHTHI,
KOTI'JIa HAUMHAETCs] KOHTAKTUPOBAHUE TE€X WJIN UHBIX TEI.

3. Mopenu HEKOTOPBIX 3JIEMEHTOB MOTYT IIPH JAHHOM II1are HHTETPUPOBAHUS
"BbIpokaThes" (UIMHA, OJM3Kas K HyJIEBOM, HeonpeaeneHHble (GrU3HUecKHe yCIOBuS,
IPUBOJALINE K TOMY, YTO MOJIEIb 3JIeMEHTa TepsieT GU3NIEeCKU CMBICI U T.J.). 3a/laHue
IGNORE=1 moxeT nmpuBecTH K aBapuitHOMY OCTaHOBY pacyeTa.

2.13. WUHTEPAKTUBHbIA KOHTPOJb PABOYEMN NPOrPAMMBI
(<ALT-C>)

B PRADIS He nmpenycMoTpeHbl BO3MOXKHOCTH MHTEPAKTHBHOI'O JMAlIora I0JIb30BATENS C
paOoueil mporpamMmoll (Kak NpaBMiIO, Takas MOTPEOHOCTh M HEe Bo3HUKaeT). OnepaTuBHOE
0TOOpa)keHHE HEKOTOPBIX NMEPEMEHHBIX 00BEKTa MO3BOJSAIOT CIEAUTH 332 PacyeToM (HACKOJIBKO
OH KOppeKTeH U 3D PEKTUBEH).

MosxeT BO3HMKHYTH HEOOXOAMMOCThH IIpPEpBAaTh pacdeT (HalpUMep, BCE MHTEPECYIOIUE
II0JIb30BATENs MPOLECCHl YK€ 3aBEPLIMINCh, WIM YCTAHOBJIEHO, YTO pacdyeT HEKOPPEKTeH U
IpOJOJDKATh €ro He Hy)XHO. Bo3MokHa M cuTyauusi, Koraa TpeOyercsi mpepBaTh pacyeT ¢
KOPPEKTHBIM COXPAaHEHHUEM TEKYIIETr0 COCTOSHUS pacyera il BO3MOKHOIO €ro MPOAOIIKEHHS B
Oyaymem). Ilpu naxarum kinaBumu <Alt-C> paGoTa Tekymield mporpamMmbl WHTETPUPOBAHUS
OyzeT mpepBaHa 1o 3aBepIiieHun Tekymiero mara uarerpuposanus (HE MITHOBEHHO, tak uro
€CIIi MOJeNlb aHATU3UPYEeMOro OOBEKTa BEJHKAa, TO 3aBEPUICHUS IIara MOXHO HPOXKIATh
noctatodHo foiaro!). Eciu B 3ajaHun onucaH BBI30B €1Ee OJHOW IPOrpaMMbl HHTETPUPOBAHMUS,
TO YNpaBICHHE IEPENacTCsl ATOW MporpamMme, HpU 3TOM OHA HAYMHAET WHTErPUPOBAHUE
nporecca ¢ TOro MOMEHTa BPEMEHH, Ha KOTOPOM OblIa NpepBaHa Mpeablayllas Mporpamma.
[lepen mepenaueil ympaBieHHUs CIeIyrOIIel MporpaMMe MHTErpupoBaHus Oydep KiaBHATyphl
OUMILAeTCs. DTO CHAENAHO JUIl TOro, YTOOBI HE BbI3BaThb HEMEIJIEHHOIO 3aBEpIIECHUS HOBOU
POTpPaMMbl HHTETPUPOBAHUS, €CIH BbI CIy4aiiHO Haxkainu Ha <Alt-C> HeCKOJIbKO pas.
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3. BUIYAINIU3ALUUA OBBEKTA IO PE3YINIbTATAM
PACYETA

3.1. OBLUUE NMOJTIOXKEHUA

Busyanuzanuss oObekTa BBIMONHSAETCA TMOCIE pacyera CHEelHaIbHOM MporpaMMoit
POSTPROCESSOR (cM. COOTBETCTBYIOIIHT TOKYMEHT).

[lepeuncnuM OCHOBHBIE BO3MOKHOCTH, MMEIOLIMECS Yy IIOJIb30BaTeNsl MpPU MOJITOTOBKE
3a/laHusl Ha n300paxkeHne oObeKTa:

*  u300pakeHHe MOXET ObITh CPOPMUPOBAHO ABTOMATHYECKH MO OMUCAHHUIO CTPYKTYPhI

00BEKTa, INOO COCTaB M300paKaEMBIX 3JIEMEHTOB OTPEIEISETCS TOIH30BATENIEM SBHO;

* Ha dKpaHe MOXXHO OJIHOBPEMEHHO MOJYYUTh HECKOJIbKO IMPOEKIMH aHaIU3upyeMOro

00BEKTa, KAKAYIO B TPOU3BOJILHOM MAcIITa0e W B TFOOBIX COYETAHUSIX M300paKaeMBbIX
3JIEMEHTOB;

* BECTH HAONIOACHHE MOXXHO U3 IMOJABIMKHOM CHCTEMBbI KOOPAMHAT, CBS3aHHOM C KaKOu-

1100 JBIOKYIIEHCS 9acThIO 0OBEKTA.

Enununelt wuszoOpaxkeHus sBnsieTcss rpaduyeckuil obpa3 - dJIEMEHT H300paKeHus,
OTBEYAOIINH 32 OTPHCOBKY OMpEICIICHHON YacTH 00beKTa. B criry 3TOoro onpeneneHus KakKabli
rpaduueckuii o0pa3 JOKEH OBITh CBSI3aH C COOTBETCTBYIOIIEH YacThi0O OOBEKTa, T.€.
"ckeneToM" U300pakeHUs ABISETCS CTPYKTypa MOJENIN 00BEKTa.

Cy1iecTByI0OT TpU OCHOBHBIC Pa3HOBUIHOCTU TpaduvecKuX OOpa3oB, pazIUYAIOIIHECS
CBOHM BBI30BOM:

*  CBSI3BIBAEMbIE C MOJIEISIMH 3JIEMEHTOB 10 YMOITYaHHIO;

*  CBSI3BIBAEMBIC C MOJICTISIMU 3JIEMEHTOB SIBHO;

*  CBs3BIBaEMbIe C OOCTAaHOBKOM, T.€. CIIy’Kallue Il N300paKeHHUsT HEMOABM)KHBIX 4acTei

00BEKTa M €T0 OKPYIKEHHS.

[lepBast rpynma W3 MepedyUCICHHBIX MOJIY4YHJIa Ha3BaHHE CTAaHIAPTHBIX TIpadUyecKux
o0pa3oB, MpHYEeM KaXIOH MOJENTU DJIEMEHTa MOXKET COOTBETCTBOBATH TOJIBKO OJUH
CTaHIapTHBIA Tpaduueckuii 0oOpa3. CranmapTHble rpadudeckue oOpas3bl MOJENCH SJIEMEHTOB
WCIIONIB3YIOTCSL Yallle BCETO MPU aBTOMATUYECKOM (POPMUPOBAHUU M300paKEHUS TIO OMUCAHHIO
CTPYKTYpbl 00bEKTa, KOTJ]a HEOOXOIMMO MOJYyYUTh N300pakeHHe ¢ MUHUMaIbHBIMU 3aTpaTaMu
CO CTOPOHBI IOJIL30BATEINSI U, TAK CKa3aTh, "'0e3 3areii".

Bropas rpynma oObemuHseT, COOTBETCTBEHHO, HECTaHIApPTHBIE Tpaduueckue o0passl
MOJEJIEN AIIEMEHTOB.

['padpuaeckue 0Opas3bl 3TON TPYIIIBI UCTIONB3YIOTCS, BO-TIEPBBIX, I H300pa)KEHUS YacTeu
00BEKTa, KOTOPHIE MPEACTABICHBI MOJECISMHU 3JIEMEHTOB, HE MMEIOIUMHU CBOUX TpapUUecKux
00pa30B 1Mo yMoOJYaHHIO (T.€. HE MMEIOIIMMHU, KaK MPaBHJIO, OJHO3HAYHOIO T'€OMETPUUYECKOTO
MPEJICTaBICHHUSI, HATPUMEP, HHEPIIMOHHBIE SJIEMEHTHI, IIAPHHUPHI U T.11.).

Bo-BTOpBIX, HEcTaHmapTHBIE Trpadudeckue o0pa3bl MOMOTAIOT MPHUAATH H300pPAKEHUIO
OTIpENICICHHYI0 CIeUU(UYHOCTh, JAeNalollylo u3o0pakeHHe Oojiee Yy3HaBaeMbIM, Oolee
MOX0XXUM Ha peanbHbI 00beKT. M, HaKOHell, HEKOTOphIE HECTaHIapTHBIE rpadudecKkue oOpasbl
MOTYT CIIYXHTh HE CTONBKO ISl M300paKeHUsI TEKYIIeH reOMETPUH, CKOJBKO I OTPaKEHUs
BHYTPEHHETO COCTOSIHUS OOBeKTa (HampuMmep, packpacka Tmoned jaedopmanuii  win
HaIpsDKEHUN).

C mnomompio Tpaduueckux o00pa3oB TpeThbed Tpynmel - rpadudeckux o0pa3oB
HETOJIBUYKHBIX DJIEMEHTOB, MOJIH30BATENh UMEET BOZMOKHOCTh U300pa3UTh BaKHBIE C €70 TOYKHU
3peHHUs] HEMOJBIKHOM 4YacTh 00bEeKTa, HE MPUCYTCTBYIOLIWE SBHO B OMHCAHUU CTPYKTYpPHI
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MOJEeNU. OTO MOXET NPUTOAUTHCA Kak I DJIEMEHTAPHOTO YIY4YLIeHHUsS BOCIPHITHS
n300pakeHus, TaKk ® I BU3YaJbHOTO  OTCIIC)KMBAHUS  BAXKHBIX  IIOKa3aTelieit
paboTOCIOCOOHOCTH 00BEKTa (HampUMep, KOHTPOJIb IMEPEeCeYeHUs ABMKYIIUMHCS YacTsIMU
rpaHul paboueil 30HbI).

Hanomuum, 4To mepBuuYHYyI0 MH(GOpPMAIMIO O TEKYIEM COCTaBe OMOIMOTEKH MpPOrpamm
rpadguyecknx 00pa3oB MMOJIB30BATENH MOXKET MOIYIHTH 10 3aIIPOCY:

> ARM ?

A s monmydenust 6oJiee moApoOHON MH(GOPMAIUI0O 0O KOHKPETHOM TpaduieckoM obpase
ciemyeT Jubo cAenaTh aHAJTOIMYHBIN 3alpoC C yKa3aHHEM MMEHH oOpasa, Tubo oOpaTUThCA K
CIIPaBOYHHKY I10 Iporpammam rpapuieckux o0pa3os.

OCHOBHBIM KpUTEPHUEM NPHUTOTHOCTH BHIOPAHHOTO rpaduiyeckoro odpasza i NpUBS3KH K
KOHKPETHONH MOJIEIM AJIEMEHTa SIBJISIETCS COBIAJCHHE KOJIMYECTBA M TUIA CTENEHEH CBOOOJIbI
MoJienu U rpadudeckoro oopasa. Henbss, k mpumepy, UCHOIb30BaTh rpaduueckuil 00pa3 Oaiku
st u3oOpaxenus: miuactuHbl. Ho ! Ilporpammoii KOHTponupyeTcsi TOJNBKO COBIAJECHUE
KOJINYECTBA CTENEeHeW CBOOO/bI, 0€3 KOHTPOIIS CoBMajieHus uX Tuna. KoHTposb THma creneHen
CBO0OOBI OCTAETCS 32 MOJIH30BATEIIEM.

[Inanupys momyduTh M300pakeHUE HA KpaHe JHCIUIes] B BUAE OJHOW MM HECKOJIBKHUX
MpOoeKIUi O00bEeKTa, IOIb30BaTeNb JIOJDKEH COOTBETCTBYIOIIMM O0pa3oM CrpyIlInupoBaTh
rpapuueckue oOpa3bl B 00pa3oBaHMs CIEIYIOIIEro HEepapXHYeCKOro YpOBHs, Ha3bIBacMble
CJIOSIMU.

CMbICcT 00bEAMHEHUS B CJIOU COCTOUT B TOM, YTOOBI YacTh MapaMeTpPOB, HEOOXOTUMBIX IS
MOJTyYEHHUsI H300paKeHUsI U SBISIOLIUXCS OoOLMMHM  JJI1  COBOKYIHOCTH HECKOJIBKHX
rpadudeckux o0pas3oB, 3a/7aBaTh HE JJS KaXAOTro rpaduyeckoro odbpasa, a HEMOCPEICTBEHHO
JUISL UX COBOKYTTHOCTH.

Kaxxplii cioit n300paxeHns XxapakTepu3yercs:

*  HaYaJbHBIM PACMOJI0KEHUEM Ha IKPAHE;

e MacmTabom;

*  IIBETOM;

* MPUBSA3KOW K MOJABMKHOW CUCTEME KOOPJUHAT.

B cocraB cios MOXeT BXOJIUTh MPOHM3BOJBHOE KOJMUYECTBO Trpaduyeckux o0pa3os.
KonnuecTBo cnoeB B n300pa’keHUN 00BbEKTa TaK)Ke HE OTPAHUYUBACTCSI.

3.2 PA3AEN ONMUCAHUA NUBOBPAXEHUA OB BEKTA

s u300paxeHuss o0ObEeKTa Ha AKpaHE B XOJE pacdyera HEOOXOJUMO BKIIOUUTH B TEKCT
3amanus pasgen SSHOW. DToTr pasmen B mporpamMme Beerjia OJUH M CIICAYeT 3a pasjeiioM
$FRAGMENT. Ecnu ¢parmMeHToB Heckonbko, To paszaen $SHOW pacrnosnoxkeH 3a mocieaHuM
U3 HUX.

Onucanune wu300pakeHUsI OOBEKTa JOHKHO BCErJa COOTBETCTBOBATH IOCIEIAHEMY
(parMeHTy 3alaHusl B TOM CMBICIIE, YTO IpUBs3Ka rpaduyeckux oOpa3oB BO3MOKHA TOJIBKO K
TEM MOJICJIIM 3JIEMEHTOB, KOTOpPHIE BXOJAAT B MOCIEIHUH (parMeHT (HEHNOCPEICTBEHHO WIIU
ONOCPEOBAaHHO - IIyTE€M IPUCYTCTBHS B JIOKaIbHBIX (pparmMeHTax, BXOAALIMX B HTOre B
HoCIeTHUH (hparMeHr).

[ToMeHOBaHHBIC CITUCKH MapaMeTPOB, KCIOIb3yeMble B pasaene SSHOW, momkHbI OBITh
omucaHsl 00 B paszene naHHbIX nocieanero ¢pparmenta (SDATA mnocnennero ¢parmeHTa),
100 B TII00ATBHOM pa3jielic JaHHbBIX (HeIonMeHOBaHHbBIN pasznen SDATA).
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3.2.1.BkntoyeHne onucaHus rpacdumyeckmx obpasos B onmcaHue cros
n3obpaxeHus

Paznen #SHOW cocTouT W3 ommcaHus OJHOTO WJIM HECKOJBKHUX CJOEB HM300paKCHHS.
Onucanue KaxJ0ro CJjos BKIIOYACT IEPEYCHb BXOISIIUX B HEro rpaguueckux o0pa3os,
nmapameTphl CIIOS M, TIPH HEOOXOJAMMOCTH, CIIHCOK CTEIeHEH CBOOOJbI, C KOTOPHIMH CBsI3aHa
MOJABMKHASI CUCTEMA KOOPIMHAT HAOIIOJaTesl.

Hamu Ob1710 BBIZIETIEHO TPHU Pa3HOBUAHOCTH rpaduueckux o0pa3oB. PaccMoTpum mpumepsl
WX BKJIIOYEHHUS B OIMCAHHUE CIIOS.

1) CranmaptHbie Tpadudeckue oOpasbl - 00pa3sl AIEMEHTOB MO YMOTYaHHI0. ViMs Takoro
rpaduyueckoro obpasza HIIETCS MPOrpaMMON aBTOMAaTHYECKH IO MMEHHM MOJIEIH 3JIeMEHTa.
[MoaToMy I BKIIFOUEHUS CTaHIAPTHOTO Trpaduueckoro oOpaza B u300pakeHHEe OOBEKTa
JIOCTaTOYHO YyKa3zaTh TOJBKO HUIACHTHUPHUKATOP DSJIEMEHTa, H300pakeHHE KOTOPOTro HYKHO
MOCTPOUT.

Hanpuwmep:

MsobpaxeHnss HEKOTOPHX 3jyieMeHTOB 'LAYER (
3ynemMeHT 1, dnemenT 13, BSnement 25;
llapaMeTpsl CnOsI)

MoxHO Takke TOoTpeboBaTh HM300paKEHUS BCEX OJJIEMEHTOB  OOBEKTa, HWMEIOIINX
rpaduueckue 00pa3bl MO yMONYaHHIO. B 3TOM ciydyae CHHCOK 3J€MEHTOB, BKIIIOUAEMBIX B
n300paxxeHue cios, He yKa3biBaeTcsa. Hanpumep:

Bce msobpaxeHust o ymonuanmio 'LAYER (;IlapamMeTps! Ciost)

He Bce Mozenu snemeHToB 00s1aaioT rpadguyeckuMu oOpasamu 1o ymondanuto. Ilostomy
npu (GOPMUPOBAHUU €0 M300paKEHHUs, COCTOALIET0 M3 CTaHJAPTHBIX rpaduueckux o0pa3os,
oporpaMMoil OyqyT NpHUHATHI BO BHUMAHUE TOJIBKO 3JEMEHThI, HMerlue o0pas3bl IO
ymouannto. CCBUIKM Ha JJIEMEHTBI, Y KOTOPBIX CBOM CTaHAAPTHBIN Tpadudeckuii obpa3
OTCYTCTBYET, OyJIyT HPOUTHOPHPOBAHBI.

[TockonbKy MONB30BaTENb 3apaHEE HE OCBEIOMIICH, UMEET JIU JIEMEHT, UACHTU(UKATOD
KOTOPOTO OH IOMEIIAeT B ONMCAHHUE CJIO0s, CTAaHJApTHBIA rpaduueckuil o0pa3, TO OH MOXET
00OMaHyTbCSI B CBOMX OXHJAHUAX U MOJYYUTh M300pa’k€HUE ITOr0 3JIEMEHTa M0 YMOIYaHUIO.
Bo3zHukaeT Bonpoc: Kak y3HaTh, UMEET JIM JaHHAsl MOJIeIb 3JIEMEHTa CTaHAAPTHBIN rpaduueckuit
o06pa3z?

Wms cranpapTHOro rpagudeckoro oopasa (popMupyeTcs mo onpeeseHHbIM paBuiiaM U3
MMEHH COOTBETCTBYIOIIEH emMy Mojenu 3yieMeHTa. [loaromy, 3Has MM MOJEIM 3JIEMEHTA,
MOKHO TOJYYHUTh €IMHCTBEHHO BO3MOXKHOE MMs Ipaduueckoro obpasza 3TOro 3JaeMeHTa I0
YMOJYaHUIO U YTOYHUTH HaJMuue rpaduyeckoro odpasa ¢ TakuM umeHeMm B katasiore PRADIS.

[IpaBuna nns oOpa3oBaHMs HMMEH TIpadUyecKux oOpa3oB, CBSA3aHHBIX C MOJAEISAMHU
3JIEMEHTOB 110 YMOJIYAHUIO, CIIEAYIOIIHE:

* eclid UM MOJENU 3JEMEHTa COJAEPKUT 4 WU 5 CUMBOJOB, TO MM CTaHAAPTHOTO

rpaguueckoro obOpasa SBISETCS PEBEPCUPOBAHHBIM HMMEHEM MOJCIH JJIEMEHTA,

Hanpumep:

HMsI MOJICIIH DJICMCHTA M3 rpadruIecKoro oopasa 1o yMoJI4aHuIo
PLSTU UTSLP
STRGN NGRTS
KNTO OTNK
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* eCIOM WMs MOJENM 3JIEMEHTa COJEPXKHUT 6 CHUMBOJIOB, TO NEPEN PEBEPCHUPOBAHHEM
MMEHH TMOCJIEHUN CUMBOJI OTOpAChIBA€TCs, HAIPUMED:

M3 MOJICJIH DJIEMEHTA M Tpadugeckoro obpasza 1o yMoJdaHHIO
BALKA AKLAB
BALKAN AKLAB
BALKAD AKLAB

* ecllM WMS MOJIENM DJIEMEHTa COJNEpXXHT 3 CHMBOJIa W MeEHee, TO THepen
5
peBEpPCUPOBAHUEM OHO JOMONHseTcA cuMBoiaMu "G" 10 6 CHMBOJIOB, HalpUMeEp:

M3 MOJICJIH DJIEMEHTA M Tpadugeckoro oobpasza 1mo yMoJdaHHIO
K GGGGGK
MU GGGGUM

2) Hecranpaptasle rpaduueckue oOpasbl. [l BKIIOYEHHS]  HECTaHJApTHOTO
rpagudeckoro oopasa B H300paxeHrne 00beKTa HyKHO yKa3aTh WACHTU(PHUKATOP U300pakaeMoro
9JIEMEHTa, MUMS HCIIONB3YEMOTO IS €r0 M300pakeHus rpaduyeckoro odpaza W mapameTpbl
rpapuueckoro obpasa. IIpy MCmonb30BaHUM HECTAHAAPTHHIX 0Opa30B MOJIB30BATENb JIOJDKEH
BHUMATEIbHO M3YyYUTh HHGOpMAIMIO, [UIS W300paXEHUS KaKhX OJEMEHTOB  MOXKET
UCIIOJIb30BaThCS KaXK/bl KOHKPETHBIN rpaduueckuii oopas.

[lpumep omucaHus CiI0S W300pakKEHUS, COJEPKAIIETO HECTaHIApTHBIE Trpadudeckue
00pa3ssl:

MsobpaxeHnss HEKOTOPHX 3JieMeHTOB'LAYER
( SnemenT 1 (IMAGElL ;IlapaMeTps nepBoro o6pasa),
SnemerT 13 (IMAGEZ2;IllapamMeTpsl BTOpPOr'Oo obpasa),
SnemerT 25 (IMAGES3;IllapamMeTpsl TpeTkero obpasa) ;
IllapaMeTpsl CnOS)

3) I'paduueckne o0pa3bl, CBA3aHHBIE C OKpYyXEHHEM O0O0BekTa (rpaduueckue oOpa3bl
HETOBIDKHBIX 3JIeMeHTOB). OOpasbl 3TOM Tpynmbl HE MOTYT OBITh HCIOJIB30BAHBI IS
U300paKeHUsT KaKUX-JIMOO ABIDKYIIUXCS DJIEMEHTOB 00beKTa. J[JIsl BKIIOUEHUS B M300paKeHHE
rpadudeckoro oopasa, CBSI3aHHOTO C OKPYKEHHEM, HYXKHO 3a/1aTh UMs 00pa3a U ero napaMeTphbl.

HpI/IMep OIMHUCaHUs CJI0A, COACPIKAIICTO rpa(bnquKI/Ie 06pa31>1 HCIMOJABM>KHBIX 3JICMCHTOB:

OxpyxeHme 'LAYER (
(IMAGE1 ;lapaMeTps nepsBoro o6pasa),
(IMAGEZ ;[lapaMeTps BTOpoOro ob6pasa),
(IMAGE3 ;[lapaMeTps TpeTkero obpasza) ;
IllapaMeTpsl CnOsI)

Otnuuue onucaHus rpaduueckoro obpaza HENOJBHUKHOTO JIIEMEHTAa OT ONUCAHUS
HECTaHAAPTHOTO rpaduyeckoro oopasza COCTOUT B OTCYTCTBUM UACHTU(PHUKATOPA JIEMEHTA.

O06001KM NMPUBEICHHYI0 HHPOPMALIUIO.

Paznen SSHOW Bruirouaercst B mporpaMmy JIst ONMCAHUS H300paKeHUsI 00 bEKTa.

OH cOCTOMT U3 OINHUCAHUS OJHOTO WM HECKOJIbKHX cJjioeB u300paxeHus. CocTaB clios
n300pakeHUsI MOXKET OBITh CaMbIM Pa3HOOOPA3HBIM U BKIJIIOYATh B Ce0sl KaK M300paKeHHUE BCEro
00beKTa, TaK M OTAENBHBIX e€ro yactedd. Kakaplii cioil xapakTepu3yeTcsi CBOMM MaciTaboM
n300pakeHusl, CBOeH TOUKOW 3peHUs HaOIr01aTelNsl U CBOUM LIBETOM.

OCHOBHBIE 3JIEMEHTHI OMMCAHUS €0 N300paXKEHHUSI MOXKHO PACCMOTPETh Ha MPUMEpE:

Cnon 1' LAYER (Mogmens 1,
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Mogens 2 (PGO; IlapameTpsl oBpasa),
(PGO2; MNapaMeTps OKPYXEeHMS) ;
MapameTps cyosi; 1 2 3)

B >TOM onucanuu:

"Cnoit 1" - uaeHTHUKATOP CII0ST N300paKEeHHS 00BEKTA;
"LAYER" - ums nporpammsl BU3yanu3anuu, ucrnonb3dyemoi B PRADIS;

"Mopnens 1", "Mogenp 2" - uaeHTU(PUKATOPHI UMEIONIUXCS B COCTaBE MOJENIU OOBEKTa
3JIEMEHTOB, M300pa)KEHUSI KOTOPBIX HYKHO BKJIIOUUTH B omnucaHue ciod. Jns uzoOpaskeHus
aneMeHTa ¢ uiaeHTudukaropom "Moxens 1" ucnonb3yercs rpaduyeckuii 0o0pas3, KOTOPBIH
COOTBETCTBYET 3TOMY OJJIEMEHTY Mo yMmomyaHuto. Jlng wu300pakeHus dlIeMeHTa C
uaentudukaropom "Mogens 2" ucnonszyercs rpadpudeckuii oopa3 "PGO". Ilapamerpsl 3TOT0O
o0paza onpeaessFoTCsl CIUCKOM MapaMeTpoB ¢ uaeHTudukaropom "Ilapamerps oOpaza';

PGO2 - ums rpaduyeckoro o0pasa, CBI3aHHOTO C HEMOABIKHBIM OKpPYKEHHEM OOBEKTa.
[TapameTpsl 3TOTO OOpa3a 3aJarOTCs CIUCKOM IapaMeTpoB ¢ uaeHTudukaropom "IlapameTpsl
OKpYXEeHU'";

"[TapameTtpsl cros" - WAEHTU(UKATOP CIHCKA TApaMeTPOB, OMPEICTAIONIET0 HaYaIbHOE
IPOCTPAaHCTBEHHOE  IOJIOKEHHWE HaOmomarens. Pasnuuaror 1Ba  cmoco®a  OmMMCaHUs
MIPOCTPAHCTBEHHOTO MOJI0KEHUS HAOII01aTeIsl, OMMMCAaHHBIC HUYKE B TTyHKTax 3.2.2. 1 3.2.3.;

"1 2 3" - HeoOs3aTeNbHBIA CIHUCOK CTEMEHEH CBOOOABI 00BEKTa, C KOTOPHIMHU CBSI3aHO
M3MEHEHHUE NOJI0KEeHUs Habo1aTelNs B mpocTpaHcTBe. Eciu 3TOT criucok cTenenel cBoOO bl He
yKa3aH, CYUTAETCS, YTO IIOJIOKEHHE HaONogaTenss B MPOCTPAHCTBE IO XOJy pacueTa He
n3Mmensiercs. HyxHo oOpaTuTh 0co00€ BHHMMaHHE Ha TO, YTO BCE CTEIEHH CBOOOABI U3 ATOTO
cnucka JoykHbl BeTpeuarbest B mnogpasaenax #STRUCTURE unum #BASE nocnennero us
paszneinoB SFRAGMENT.

B cocraB ciost u300pakeHusi MOXKET BXOAUTH MPOHM3BOJIBHOE KOJIUYECTBO I'paUuecKUx
obpazoB. KomnuecTBo ciioeB B m300pakeHMH OOBEKTa TaKKe HE orpaHuumBactcs. Mmeercs
BO3MOXXHOCTh OIHMCaHUS H300paKEHUS BCEX DJIIEMEHTOB OOBECKTa, MMEIOIMIUX TpadudecKkue
o0pa3pl 1O yMOJYaHUIO. B 3TOM ciydae CHOHCOK JJIEMEHTOB U COOTBETCTBYIOIIUX UM
rpadudeckux o0pa3oB, BKIIOYAEMbIX B OMUCHIBAEMBIN CJIOH N300paKeHUS, HE YKa3bIBACTCS.

[Ipumep Takoro onucaHus Clos:

Crnon 1' LAYER (; MNapamMeTpm ciyost; 1 2 3)

INMPUMEYAHHUE. B popmupyemoe 1o 3Toil HHCTPYKIMU N300paskeHre Oy IyT BKIFOUEHBI
rpadguyeckre o0pa3bl BCEX NEMEHTOB, KOTOPBIE UMEIOT rpaduyeckrue 00pa3bl MO0 YMOIYAHUIO U
OIKCaHHE KOTOPBIX B CTPYKTYpE 00BEKTa COACPKHUT uaeHTHuuKaTop. Hanpumep:

# STRUCT:

Priuar 1' BALKA (1 2 3 4
Priuar 2' BALKA (4 5 6 7
' BALKA (4 56 781

5 6; lapaMeTpm pr¥ara 1)
8 9; IlapaMeTps pruara 2)
0; IlapaMeTps BCIOMOT'ATENBHOT'O 3JIEMEHTA)

$ SHOW
HUsobpaxeHne obwekTa no yMmondaHmio 'LAYER (;
I[lapamMeTps M306paxeHuUsT)

B stom mpumepe B cioit "M3o0OpaxkeHue oObeKTa MO yMONYaHUIO" OyAYyT BKIIOUYCHBI
rpapudeckue obpassl 31emMenToB "Poruar 1" u "Peruar 2". I'paduueckuit oOpa3 snemenra 0e3
uaeHTuUKaTopa B M300pakeHne o0beKTa BKIOUEH He Oyaer. M3 mpuBeneHHoi nHdopmaun
CJIEZyeT, YTO HUKAKUMHU CPEICTBAMU HE MOXKET ObITh M300PaXKEH AIIEMEHT CTPYKTYpPhl 00BEKTa,
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He uMeroumii uaeHtupukatopa. OH He MOXKET ObITh BKJIIOUYEH B H300pakeHHE OOBEKTa,
dbopMupytoleecs MO0 yMoiuaHuio. B To ke BpeMs OH He MOXET ObITh BKJIIOYEH B COCTaB
u300pakeHus, (GpopMHUpyeMOro Mojb30BaTeeM, TaK Kak Ha 3TOT 3JEMEHT HE MOXeT OBbITh
cZieJlaHa CChUIKA B CIMHMCKE BKIFOYAEMbIX B COCTAB CIIOSI U300PaKEHUS JIEMEHTOB.

Wnorna 3Ty 0COOEHHOCTh yHOOHO HCHOJB30BATh JJISi HCKIIOYEHHS U3 H300paKeHHS
o0BeKTa, GOpMUPYEMOTrO MO YMOJIYAHHUIO, U300paKeHU OTIeNbHBIX AneMeHToB. [IpaBaa mpu
3TOM "HEBUIMMBII" 3IEMEHT CTAHOBHUTCS HEJOCTYITHBIM HE TOJBKO JJIS1 M300paskeHUs], HO U IS
BBIBOJIa U3 HETO TIOTOKOBBIX MEPEMEHHBIX U KOMIIOHEHT pabo4yero BeKTopa.

Crnenyer oOpaTuTh BHHMMaHue, 4YTO B ciydae (OPMHUPOBAHMS OINUCAHUS  CJIOA
M0JIb30BaTENEM, T.€. IyTEM SBHOTO MEPEUHUCICHUS HEOOXOJUMBIX JJI1 OTOOPa)KEHUS FIIEMEHTOB,
UJCHTU(PHUKATOPHI 3JIEMEHTOB JIOJDKHBI OBITh YHUKAIbHBIMU. OTO BaXXHO YYHUTHIBaTh MpHU
MOJArOTOBKE MaTeMaTHYeCKON MOJENu, COCTOSAIIEeH H3 OJHOPOIHBIX (parMeHTOB. B Takux
(dparmMeHTax, HECMOTPS J1aXKe Ha MOJIHYI0 UICHTUYHOCTb CTPYKTYPBI, HACHTH()UKATOPBI MOeNei
3JIEMEHTOB, MJIAHUPYEMBIX I SIBHOTO BKJIIOUEHUS B OMHMCAHUE U300pakeHus, CleAyeT CIenaTh
pa3IMyaroIIMUCS.

Kocuemcst eme oaHoW 0COOEHHOCTHM MpPHBS3KM Tpaduyeckux o0pa3oB, JOCTATOYHO
pelKoil, Ucronb3yeMol yamie BCero mnpu ogopMmieHHH H300pakeHHs oObekTa "Ha 3aka3" B
COBOKYITHOCTH C pa3pabOTKOH HOBOTO HECTaHJIApPTHOTO rpadudeckoro oopaza. OcoOEHHOCTH 3Ta
3aKJII0YaeTCss B BO3MOXKHOCTH TPHUBSI3KM  HECTaHIApTHOro rpaduyeckoro obpaza K
OTIpe/IeNIEHHON TpyIINe BHYTPEHHUX NepeMEeHHBIX. Takas BO3MOXKHOCTh 00ecleunBaeT nepeaaqy
B rpaduueckuii o0pa3 nHpopMalMU O COCTOSHUU JHOOOH cTeneHu CBOOOJBI 00bEKTa, JH000H
MOTOKOBOM TIEPEMEHHON M JTFO0O0W KOMITOHEHTHI padouero BEKTOpa KaKOW-THOO0 W3 Mojenei
3JIEMEHTOB, BXOJISIINX B MOJIENIb O0BEKTA.

Bxirouenne onvcanus Takoro rpadguyeckoro oopasa B ciioil u300paskeHus: IPOUCXOIUT 110
o0ImMM TMpaBUjaM Uil HECTaHIApTHBIX Tpaduueckux obpazoB. Ho ! B kauectBe oObekrTa
NPUBSI3KHM MOXET CIYXHUThb HE TOJBKO MOJENb JJIEMEHTa, HO M CIEHUAIbHO BBEICHHOE
oOpa3oBaHue, 00bEAMHAIONIEE HEOOXOMUMYIO T'PYIIy BHYTPEHHHUX NEPEMEHHBIX U HMEIoIIee
UIEeHTU(UKATOP, HA KOTOPBIM MOXHO CCHIIATHCS TPH TMPHUBS3Ke rpadudeckoro obpasza. ITo
oOpa3oBanue 10 (opMe SBISETCS Pa3HOBUIHOCTHIO IPOTPaMMBI pacdyeTa BBIXOIHBIX
nepemeHHbiX (IIPBII) ¢ mnepeMeHHBIM KOJMYECTBOM IE€pelaBacMbIX B Hee BHYTPEHHHX
NEpEeMEHHBIX (IT03TOMY MHOTJA TaKOW Croco0 MpuBs3KU uMeHyercs npuss3koil k [IPBIT). Ums
aroil IIPBII - ZERO. B Hee MOKHO nepenaTh pa3anyHOE KOJIMYECTBO BHYTPEHHUX NIEPEMEHHBIX
aro6oro Tumna.

['padpuaeckue oOpa3bl, UMerONTHE BO3MOXKHOCTh MpuBs3ku K [IPBII, MoxHO OTAWYHUTE MO
HEHYJIEBOMY 3HA4eHMIO nacnopTtHod BennmunHbl UNV. 3HadueHMs »IIEMEHTOB Iacropra
rpagudeckoro oopasa BeIIAIOTCS 10 3aIIPOCy

> ARM ? <ummMsa rpabmuueckxoro obpasa>
U pacIoyiaratoTcsl B BbIJaBa€MOM TEKCTE B KOHIIE, I1OCJIE CIIPaBOYHOU HH(OPMALIHH.

[Tpumep oOcyxaaemMoro ciaydas TpUBSA3KM HECTAaHAAPTHOIO TIpaduueckoro obdpasa
3aMMCTBOBAH U3 MOJIENU THAPOAMOPTH3ATOPA aBTOMOOMIIA:

$FRAGMENT: AMORT
#BASE: 1, 10, 20
#STRUCT :

# OUTPUT:

dyTnsip Ayst kjanaHa cxaruss 'ZERO (6,7,6)

dyrTnap pns Tabauns 'ZERO (I:MNoymocTes Haxn nopwHeM (1),
I:NonocTe nong nopmeHeMm(l),
I:NonocTe THIpobydepa(l),
I:Tugpo mnHeBMO akkyMmynsaTop (l),
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:Knanan cxarust (1),
:KanubpoBaH.oTB. KjanaHa cxaTus(l),
:BnyckHom kjanasx(l),

:Knanan orgmaum(l),

:Kanmmbporau. orTs.kjanaHa orgmaum(l),
:llepenyckHOM kianax (1) )

HHHHHH

$SSHOW:
Knanar cxaruss 'LAYER (
dyTnap mns knanaHa cxaTusa (IKLPSG;
Touka O,
HapyxHEMM OMaMeTp IIYyHXepa,
Hap. OuaMeTp BHYTPeHHel TPyO6H ,
HapyxHII OMaMeTp 3amn. >SJIeMeHTa,
BHYyTp. AMaMeTp LEHTP. OTBEpPCTHUS,
BHyTp. AMaMeTp OIIOPHOM MOB.CTH,
IuamMeTp ocel LUuJI. OTB.,
IuamMeTp UMJI. OTBEpPCTHM,
InamMeTp koJnbLa,lImamMeTp AMCKA,
BricoTa kopnyca,
BricoTa Banmpamuero Tena,
BricoTa ppOoCCenupyKlero KOJbIia,
BeicoTa AMCKOB KJjlallaHa,PaspelleHHBNM XOX ZOUCKA,
BricoTa mWIMIEeBOI'O KaHala,
BricoTa o6ormel, TosmumHa O6GOMMEI,
llmprHa G60OKOBOI'O OTBEPCTHS,
llIeeTa »nemMenTOB, O0);
Tpy6a 4, liBeT pamMku 4)
' LAYER (®yTnsp nns Tabnuuos (TABLQ; I[lapaMeTpsl I'MCTOIPaMMEI) ;
Tpy6a 0, 0)

SEND:

B mpuBenenHom npumepe rpaduyeckuii obpas kmamaHa cxarus ¢ umeHem IKLPSG
CBSI3aH CO CTETEHsIMHU cBOOOIBI 6, 7 1 6 mocpenctBoMm ZERO ¢ naentudukaropom "®yrisip amns
knanaHa cxatus', a rpaduueckuii o6paz TABLQ, mnpenHazHadeHHBINH I HU300paskeHUs
TUCTOIPaMMBbl PacxXo/iOB, CBSI3aH C HEOOXOJMMBIM HAa0OpOM IOTOKOBBIX  IEPEMEHHBIX C
nomotibio ZERO ¢ unentudukaropom "OyTisap 1 Tabmuis".

[IpuHIMIBI TO3UIIMOHUPOBAHUS N300paXKEHUS CII0SI HA SKpaHe MosicHseT puc. 3.1.

Habmogarens BUIUT OOBEKT uepe3 TpyOKy HpsMoOyroibHoro cedenus (puc.3.la). C
HaOJII0JaTeNIeM M, COOTBETCTBEHHO, C TPYOKOH, uepe3 KOTOPYIO BeleTcs HaOMIo/IeHHe, CBA3aHa
JoKajbHasg cuctema koopauHaT X'Y'Z', koTopas B oOLIEM ciyyae MOXeET ObITh HOJBHXKHOM.
N3o00paxeHne oO0beKTa HE HCKaxkaeTcs (T.e., MaclITabUpyeTcs OJMHAKOBO IO BCEM OCSIM
KOOPJIMHAT, MEPCIIEKTUBHOE COKPAILLCHHE Pa3MEPOB OTJAIEHHBIX 3JIEMEHTOB HE IPOU3BOJIUTCS).
Ha skpane mucmest oroOpaskaeTcs MpoeKus 00beKTa, NepIeHANKYIIPHAs OCH TPYOBbI, T.€. OCcH
Z' (puc. 3.16). Ha cocraB uzoOpaxxeHHs HE BIHUSET, HAXOOUTCS M YacTh OOBEKTa 3a
IPEIoIaraeMbIM MOJIOKEHHEM HaOII0IaTeNsl MM Tepe]l HUM - BeCh 00BEKT MpOoenupyeTcs Ha
IUIOCKOCTh, onpezensemMyto npsMbiMu X' U Y'. Ilpu 3ToM HOpsOK M300pa)keHHs 3JIEMEHTOB
COOTBETCTBYET MOPSAJKY MX NEPEUUCICHUS B ONMHUCAHUU CIIOS, a MOPAJOK M300paKeHHUs CIIOEB -
NOPSIAKY MX TepeurcieHus B pasnene SSHOW.
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CHeTeMa KoOPOHHAT, CBI3aHHAA C TpydHol

7 HadnonaTens ¥

O8peKT

a)

| S [lpoexiiug 00EeKTa Ha TIIOCKOCTH,

/ OepIeHIUKYISpHY OCH TpyhH

[aamt'pnxaaana BHOHMAaH }Iaﬁnlona"nenm

// JacTbh 0OBEKTA.).

Ilone mzedpazkedHd CDLEKTA

¥
/Ha BKpaHe NReties

DT — nwmaMeTp OKpYSKHOCTH, BITHCAHHOL
B [OIEpeYHoe cedeHue TpyOnl

Dt

i .

‘ T. C
i -

5
Puc.3.1. HManrocTrpanusi K NPUHIMIIAM NO3MIMOHMPOBAaHNUS H300pakKeHUsI HA IKPaHe.

Takum o0pazoMm, He3aseucumo om moz20, OauMce uau Oanpbuie K HAdAIOamenio
HaAX00AmMca  u3o0parxcaemvle IIEMEHNbl, GUOUMOCHMb IMUX IIEMEHNOE ONpedensiemcs
NOPAOKOM UX ORUCAHUA 6 pa3oesie U300parxcenus ooveKkma.

Jns  pasMerneHusi HW300paKeHHWsT Ha OJKpaHE JUCIUIeS B MPSIMOYTOJIBHOM Hojle
u300parcenus 00veKma pyKoBOJICTBYIOTCS CIIEAYIOIIMMHU MPOCTHIMU TipaBmiiamMu (puc. 3.10):

1) Lentp TpyOs! (T.C) momemaercst B LEHTP MOJIS H300paxeHus: 00BbEKTa.

2) Ocp X' cBs3aHHOM ¢ TpyOOIl crcTeMbl KOOPIMHAT PacIoylaraeTcsi TOPU30HTAIBHO (OT
touku C BmpaBo), ock Y' - BepTukaibHO (0T Touku C - BBEpX), oCb Z' - MEPNEHIUKYISIPHO
TUIOCKOCTH dKpaHa (oT Touku C Ha HaOmroaTens).

3) IlomepeuHoe ceuyeHue TPyOKH TOUHO COBHAJAET C TPAHULEH nOIA U30OpajrceHusn
o0vexkma. 1losTOMy HyXHOE MaclITaOMpoBaHHE N300pakeHUs (T.€. pa3Mep H300pakeHUs Ha
9KpaHe) TOCTUTAETCS] BHIOOPOM COOTBETCTBYIOLIETO 3HAYSHMS JMaMeTpa BIMCAHHOM B cedeHHe
TPpYOKH OKPYXHOCTU (4eM Oonbuwie aUAMETp, TEM MeHbuiue pa3Mepbl OyIeT HMEeTh
MOJIyYaromeecst u300pakxeHue).

[Tonb30BaTens HMMeEET BO3MOXKHOCTh 3aJaBaTh HAdajJbHOE IIOJIOKEHHE TPYOKH U ee
JBIDKEHUE B pocTpaHcTBe. CyIIeCTBYIOT 1Ba CIIOCO0a TaKOT0 OMUCAHUS, PACCMOTPEHHBIE HIDKE
B myHKTax 3.2.2. u 3.2.3. DTH cocoObl OTINYAIOTCS KOJUYECTBOM 3a7aBAaE€MbIX ISl KaXKJIOTO
CJIOSI TapaMeTPOB M KOJIMYECTBOM CTENEHEN CBOOO/IbI, OMTUCHIBAIOIIMX JIBUKEHHUE HAOIIO1aTesl.

3.2.2.Mo3nuymnoHnpoBaHue N300paxeHNA Ha IKpaHe U 3aAaHue ABMKEHUSA
Habnaarensa Ans NNOCKoro cnyyas

Yacto wucmonb3yercs crnocod u300pakeHHs: 00BEKTa, MPU KOTOPOM OCh Z' TpyOKH
COBMAJIae€T C OChI0 Z Tio0ampbHOW cucTeMbl KoopauHat (puc. 3.2). DTOT cnocod 0COOSHHO
yno0eH JJIsl 1300pakeHUs1 00bEKTOB, COBEPIIIAIOIINX TUIOCKOE JIBIYKCHHE.
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Puc. 3.2. Ilo3anumoHupoBaHue u300pakeHHs1 HA IKPaHe IS IJIOCKOro ciay4as (ocu Z’ u
Z coBnajamwT):
a) pasMep MeHbIIell cTOpoHbl 3kpana (DT), koopAuHaThI HeHTpa 3KkpaHa (Xc,
Yc), yroa mexxkay ocsimu X’ u X (9);
0) n3odpakeHue 00beKTAa HA IKPaHe JUCILIes.

JUts KaXKAoro ciiosi, UCIOJB3YIOUIET0 TaKOH CHoco0 MO3UIMOHUPOBAHUS HM300pakeHUs,
3aJjaeTcs MITh [IapaMeTPOB B CIEAYIONIEM HOPSIKE:

1) ouamemp oxpyscnocmu, 6nucannoii 6 nonepeunoe ceuenue mpyoKu - ONpenessieT
pasmep MpOCTPAHCTBA, MOMAJAIOIIEr0 B T0JIe H300paxeHus oobekTa. [lockonbKy rpaHuia moss
n300paxeHusi 00BbEKTa HA HKpaHe AMCILIES TOUYHO COBIMAJIACT C MPSIMOYTOJIbHUKOM MOMEPEYHOTO
ceueHust TPyOKH, TO Ui ONpeAeNieHHS pa3Mepa H300paKeHHs IOCTaTOYHO 3alaTh pa3Mep
MEHBIIIEH CTOPOHBI CEUEHUsI TPYOKH, PaBHBIN TuaMETpy BIMCAHHON B CEUEHUE OKPYKHOCTH;

2,3) abcuyucca u opounama mouxku C (B T700aTBbHON CUCTEME KOOPIMHAT), KOTOpas
SIBIISIETCSL IIEHTPOM IIONIEPEYHOT0 CEUCHUsI TPYOKH M TOMEMIACTCS] B IIEHTP TOJsT MU300paKeHUs
00BEKTA;

4) nauanvuwlit yeon Mexay ocsiMmu X' U X B Ipajycax;
5) ueem uzoopasricenusn Inemenmog, NIPUHAJICIKAIIUX CIOK0.

Ecnu nnis cnost u306pakeHus 3a1aHo IATh IapaMeTpoB, CYMTACTCS YTO OCh Z' TpyOKH Ha
IIPOTSKEHUM BCErO pPacuera OCTAeTCs NapajuIeIbHOW OCH Z HENOABUKHOU CUCTEMBI KOOPIMHAT.
Torna n3MeHeHne TOUKM 3peHusl HabIroAaTeNsl BO3MOXKHO TOJIBKO 3a cUeT JABMKeHUs Touku C B
IOCKOCTH XY (M CHHXPOHHOTO C HUM JIBUWXKEHHUS TOUKH A), a TaK)Ke MOBOPOTa TPyOKH BOKpYT
cBoel mpoponbHOM ocu. Takum oOpa3oMm, A HM3MEHEHHUs IOJOXKEHHMA HalOiojarens B
IPOCTPaHCTBE (CBSI3b HAOIIONATENS C MOJBMKHOM CHCTEMOM KOOPIUHAT) HEOOXOAMMO 3a/1aTh
JBYDKEHUE TPYOKH 110 TPEM CTETEHSAM CBOOObI:

1) nepemenienue Touku C 1o ocu X 1I00aIbHOM CUCTEMBI KOOP/IMHAT;

2) nepemenienue Touku C 1o ocu Y T7I00aTbHOM CUCTEMBI KOOPMHAT;
3) moBOPOT TPYOKH BOKPYT MPOJOJIBLHON OCH (T.€., BOKPYT OCH Z).
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[Ipumep ¢parmenTa nporpaMMmel, cojepiKaliel omucaHHe CJI0s H300paKeHUs JUIs
IUIOCKOTO CIIydasi:

$ DATA:
PasmMep TpyGkm = 1
KoopamuaTs Toukm C
Havanpusnz yron = 30
IeeT mMsobpaxeHuss =

=0, 0

1

$ FRAGMENT
#BASE : 1, 2, 3

{onucar—me CTPYKTYPH oBreKTa M ONMCaHMe BHBXOIHEIX HEPEMEHHHX}

$ SHOW:

{Insa cnoss 1 BamaeTcsa nepeMelieHMe HabBaomaTessT IO OCHM:
X - 5-s1 creneHr CBOBOXE;
Y - 6-a creneHs CBOGOXSH. }

Cion 1 ' LAYER (; PasmMep Tpy6km,
KoopamuaTsl Toukm C,
HauvaneHEM yI'OJ,
IIBeT mMBo6paxeHus;
5, 6,
1 {noBopoT TPYy6KM OTHOCHTEIBLHO
NPOAJONBHOM OCHM BamnpelmeH} )
{Ins1 cnost 2 HabBIOgaTeNb OCTAEeTCSsI HEeNOIBMXHBIM } Cnomm 2 '
LAYER (; PasmMep TpPyOkxm,

KoopamuaTsl Toukm C,

HauvaneHEM yI'OJ,

IIBeT MBo06paxeHmnst)

$ END

3.2.3.MNo3MymnoHnpoBaHMe N300paXXeHUA Ha IKpaHe U 3agaHne ABUNKEeHUA
Habngartensa Ans NPoCcTPaHCTBEHHOrO criy4yas

3T10T cnoco0 MO3ULMOHUPOBAHUS U300paxeHus sBJsieTcs Hanboee oomuM (puc. 3.3). On
MO3BOJIAET OMKCATh IPOW3BOJBHOE HayallbHOE MOJOXKEHHEe Haldrofarenss B MPOCTPAHCTBE U
CBS3aTh MOJBIXKHYIO CUCTEMY KOOPAMHAT HAOII0ATeNs C JIEMEHTaMH, COBEPIIAIONIUMHU JIH000e
CJI0KHOE JBM)KEHHUE.

Jns  ompeneneHuss TOJOXKEHUS TPYyOKM B IPOCTPAHCTBE 337AlOTCS  KOOPIUHATHI
CJIETYIOIINUX TOYEK:

1) Touka C. Jlexxutr Ha ocu TPyOKM W ONpeeNsieT LEHTP CBA3aHHOW C HeW CcHCTeMbl
koopauHat X'Y'Z'.

2) Touka A. Jlexut Ha ocu TpyOku (och Z') u coBMecTHO ¢ Toukoil C ompeaensieT ee
HaIpaBJieHUE B IPOCTPAHCTBE.

3) Touka B. Ompenenser nosoXeHHE IUIOCKOCTH, npoxozsmeid udepe3 ocu Z' m X'
3ameTuM, 4TO TOUYKa B He 0053aTenbHO JOKHA JIeKaTh HEMOCPEICTBEHHO Ha OCH X', TOCKOJIBKY
MHOTr/1a OBIBAET 3aTPyIHUTENBHO 33]1aTh KoopauHaThl Touek A, C 1 B Tak, 4ToObI MEXIy OCSIMU
X' u Z' BeigepxkuBaiics npsMmor yron. Hampasnenwe ocm Y' ompenensercs BEKTOPHBIM
npousBenenueM [CA] x [CB].
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H300paiKeHH
OOREETA

' |

CrecTema

TnohanbHaS KoOpTHHAT, \
CHCTEMR CBE3AHHEAT \
wOOpEIHNT ¢ TPYOEOH

L
Puc. 3.3. H03I/IIII/IOHHp0BaHI/Ie moﬁpamelmﬂ Ha KpaHe IJd NPOCTPAHCTBEHHOI0 CJIy4yasl.

Takum 00pa3oM, CIIHCOK IMapaMeTpoB, 3a/1aBAEMBIX U KaXKIOTO CJIOS U300paKeHHs MPH
OTHCHIBAEMOM CIIOCOOE MO3UIIMOHUPOBAHUS, BKIIOYaeT B ceds 11 mapameTpos:

1) anameTp OKpy>KHOCTH, BIIMCAHHOM B MONEPEYHOE CEUCHHUE TPYOKH;
2,3,4) HavaibHbIEe KOOPAMHATHI LIeHTpa TpyOkH (Touku C);

5,6,7) HauaNbHBIE KOOPAUHATHI TOUKH A;

8,9,10) HauanmbHBIE KOOPAMHATHI TOUKH B;

11) HoMep 1BeTa COA.

Crnucok creneHeil cB000/IbI, ONMUCHIBAIOIINIA MTepeMeIleHrne HaOIo1aTeNs B IPOCTPAHCTRBE,
COJICP’KUT HOMEpa JICBSITH CTETICHEH CBOOO/IBI:

1) nocrynarensHoe nepemenienue Touku C no ocsim X, Y u Z;

2) noctynaTesibHOE nepemenienne Touku A no ocsim X, Y u Z;

3) moctynarenbHOe niepemenieHune Touku B mo ocsim X, Y u Z.

Kak u pasble, 3TOT CIMCOK CTENEHEW CBOOOMBI SBIACTCS HEOOS3aTEIBHBIM M, €CIH
NPUCYTCTBYET B OMNHCAHHM CJIOS HM300pa)KCHHUS, 3aJaceTCsl IOCIE CIUCKAa MapaMeTpoB IS
JTAHHOTO CJIOS.

[Ipumep ¢parmeHTa mnporpaMmbl, COAEpKaIleld ONMUCAaHHWE CJIoS H300pakeHHs JJis
IPOCTPAHCTBEHHOI'O CIIydasi:
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$ DATA:
PasmMep TpyGkm = 1
KoopamHaTE TOYKM
KoopamHaTEH TOYKM
KoopomHaTe TOYKM
IIBeT mMBo6paxeHuUs

I
o
o
o

NhwpPa
o
B R
or
or

$ FRAGMENT
#BASE : 1, 2, 3

{onucar—me CTPYKTYPBI obreKTa M onMcaHue BEXOJHEIX I[I€PEeMEeHHEBIX }

$ SHOW:
{Insa cnoss 1 BajaeTcs CIOXHOEe NepeMeleHMe HabiogaTens }
Cmomm 1 ' LAYER (; PasmMep TpyOkwu,

KoopamuaTsl Toukm C,
KoopamuaTsl TOYkM A,
KoopomuaTe TOYKM B,
IBeT MBO06paxeHwus:;
{nepememenne T.C} {nepememenme T.A} {nepememenue T.B}
4,5, 1, 4,5, 1, 6,7,8 )
{ Ins ciosi 2 HabJsoOaTeNk OCTAETCS HEeNOOBMXHEM }
Cnom 2 ' LAYER (; PasmMep Tpy6km,
KoopamuaTsl Toukm C,
KoopomuaTe TOYKM A,
KoopamuaTsl Touku B,
IeeT mMsO06paxeHMs)

$ END

TNonosRerHe MAATHHES GPHEHTHHIH OCel JI0K ox H‘BCIEP-HJEEHE[E HA FEPAHS
CACTEMH KOCDIOFHAT

CBAAHHCA ¢ HADIMIaTeIeM

C |
g |
| ~lxa | =
i o =—N
-
A +
/ =
||IIIII
?Luﬁw_
3
P
Puc. 3.4. HMiutrocTpanus K cJIy4aro pe3koro Mi3MeHeHHs MO0JI0OKEHU JIOKATbHOU

CHCTEMbI KOOPAUHAT, CBA3AHHOM ¢ HA0JII0aTeIeM.
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CBs3bIBaTh MNOABMXKHYIO CHUCTEMY KOOpAMUHAT Ha6J'IIOIIaTCJ'ISI CO CTCIICHAMHA CBO6OI[BI

o0BekTa HeoOXoAMMO akKypaTHo. Hampumep, nuHTepecHbli 3pPEeKT MOKET MOIYUUThCS, €CIIU B
pe3yibTare JBUKEHUS [0 YKa3aHHBIM JJIsI CBA3M CTeNeHsM cBoOozabl HampasineHue CB,
oTpezensolIee NoJ0XKeHUe ToKanbHbIX oceil X' n Y', OyeT pe3ko U3MEHSAThCS.

B kauecTBe mpuMepa pacCMOTPHUM MPOrpaMMy aHaIKM3a MaJlbIX KojieOaHUil MasTHUKA (pHC.

3.4). HabmonaTenb HaXOUTCs B MOABUKHOM cucTeMe KoopauHat. LleHTp TpyOku coBmelieH ¢
MOJIOKEHUEM JIBUKYIIErocs KOHILA MasTHHKA. HaudanbHoe mnonokeHue TOoukd B Omu3ko k
HavyaJIbHOMY TIOJIOKEHUIO LIeHTpa TpyOku. B xozne nBmxenus Touka B octaeTcst HemoABMKHOM.

Tekct npumepa Ha PradiSlang:

$ DATA:
Touka O = 0, O0;
Touka C = -0.1,-1;
Touka B = -0.05,-1;
Cuna = -9.8;
MHepUMOHHOCTE = 1 0.5;

L4
Marepnan = l.e-4, 2.ell;
InameTp mapuHmpa = 0.1
MlapameTpsr Tpy6s = 2.5,
Touka C, 0., Touka C, 1., Touka B,
0., 0

$ FRAGMENT: MasiTHMK
# BASE: 1, 2, 3

# STRUCT
Masstumk ' STRGN (1 2 4 5; Touka O, Touka C,
HNHepuMOHHOCTEL, MaTepmain)
Cunma ' F (5; Cumna)
llapeup HenoxewxHsmi'MD (1 2 3; 0, 0)
llapHMp nogemxHst'MD (4 5 6; 1, 1.)

# OUTPUT:
llepememienne koHUAa MasiTHuMka mo X ' X (4; 1)
llepememienne koHUa MasiTHuMka mo Y ' X (5; 1)

$ SHOW:
Masitumk 'LAYER ( (OPORAD; Touxa O, O,
IOuamerp wapuupa,2,0),
MasiTHHUK ,
llapuup HemnmomsBwkHeM (DOTD; Touka O,
InavMerp mapumpa, 1),
llapEUP NOZBMXHBIA (DOTD; Touxa C,
IOuameTp wapHupa, 1);
NapamMeTps TPyO6H;
451 451 111)
$ RUN:

Manse konebaumsi MmasTHuka 'SHTERM (END=1)
$ PRINT

PesynesTaTe pacuera 'DISP ()
$ END

B MPpUBCACHHOM IIPUMEPEC KOHCI MasATHUKA COBCPIIACT MAJIbIC KOJIEOAHHMS C aMHHHTYHOﬁ,

paBHOM HayaJbHOMY OTKJIOHEHHIO OT BEpPTUKaIbHOW ocu. OnHako H300pa’keHHE Ha JKpaHe
MOXET OBITh HHTEPIPETHPOBAHO Kak KojeOaHHWs C pa3MaxoM, PaBHBIM JIJIMHE MasiTHHKA.
[IpoucxoauT 3T0 M3-3a PE3KOro U3MEHEHUS MOJIOKEHHS JOKaJIbHON ocu X', IpOXosIel yepes
HEMOABIKHYIO TouKy B u aprmxyuryrocs Touky C.
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3ametuM, 4TO ecnu BekTopHOe mpousBeaeHue [CAJx[CB] 6au3ko k HymO (B Ha4aaIbHOM
MOJIOKEHUW WM B XOJA€ JBWKEHHWsA), TO HampaBieHne ocedl X' u Y' CTaHOBUTCSA
HeollpeieIeHHbIM. B 3TOM cilydae moJcucTeMa BHU3yaJW3allMy NPUHUMAET HaIpaBJIEHHUE OCEl
JIOKaJIbHOM cHCTeMbl KoopauHaT, cBsizaHHOU ¢ TpyOkoi, TAKWM XKE, kak u HanpaBieHue oceit
1J100a1bHOM CUCTEMBI KOOPAMHAT.

[TonobHas cuTyanusi BO3HUKAET, €CJIM, HAallpUMep, TOUKa A cOBMajgaeT ¢ Toukod B. DroT
(akT MOXXHO CO3HATEIbHO MCIIONB30BaTh, KOTJAa Takas MPOEKLHs OOBEKTa YCTpauBaeT
MoJIb30BaTeNsl (XOTs Obl JJIsl MEPBBIX OTJIAJAOYHBIX MPOTOHOB MPOrpaMMbl) U (BaxkHO!) - Korma
MOJIOKEeHHWE HaOMoJaTesst B MPOCTPAHCTBE HE M3MeHseTcs. B Takom ciydae ynoOHO 3a1aTh
TOJILKO KOOpJIWHATHI LIEHTpa TpyObl, a g Touek A u B, He 3agyMbIBasch, 3a7aTh HyJEBbIE
koopauHathel. I[lpyn 3TOM monydyaemMoe Ha 3KpaHe HM300pa’keHHE COOTBETCTBYET NMPOEKLUH Ha
miaockocTh XY. Ilpu nanpHEHIIMX YTOUHSIIONIMX pacyeTax MO ATOW MOJEIH HEOOXOIUMBIN
paxKypc n300paskeHUs] MOXKHO 110100paTh MyTeM 3aMEHbI TapaMeTpoB - KOOpAUWHAT Touek A u B.

3.3. YMNPABINEHUE LUBETOM U3OBPAXEHUA

[Tonp3oBarenb MOXKET ONpPEAENATb ILBET, KOTOPbIM OYyIyT pHCOBaTbCS 3JIEMEHTHI,
NPUHAAJISKAIINE JaHHOMY CJI00 n300paskeHust. HamoMHuM, 4To 3a LBET H300pa)KeHUsI OTBEYAET
HOCJIEIHUM apaMeTp B CIIUCKE NapaMeTPoOB, 3a7JaBAEMOM JUI JAHHOTO CIIOSI.

OrtoT mapameTp 3agaetT HoMmep 1Beta B nanutpe PRADIS, koTopblil OyneT ucrnoib30BaThCs
JUI. OTPUCOBKHU 3JIEMEHTOB CJIOS.

Howmepa uBetoB B nanutpe PRADIS:

N |Iger N |IBer N |Lger N [Ber
1 | XKenaThlil 5 | CBETJIOCHHMI 9 | duoseToBhI 13 CephbIit
SIPKO3EJICHBIN 6 | Oemoromy06oit 10 | TemHo3enensiii | 14 u OenbIit
BBIIIIE
3 |cBeryiokopuuHeBblii |7 |TemMHOKpacHbIi | 11 |cBeTIOKpacHBIM
4 | p030BOKpACHBII 8 | rpssHozenennlii | 12 | cuHMit

Ecnu HOMep 1iBeTa 3a1an paBHbIM 0, TO 711 OTPUCOBKHU CIIOS UCIIONIB3YETCSl HOMED IIBETA,
PaBHBIN MOPSATKOBOMY HOMEPY CJIOSI B pa3fiesie OMMCAHUN N300paxeHHsl 00bEKTa.

Ecnu 3aman oTpumareabHblii HOMEp IIBETA, TO IBET OTPHCOBKH CJIOS OyJET COBMAAATh C
1BeToM (hoHA TOJIST M300pKEHHsSI 0OBEKTA, T.. CIOW CTaHET HeBUAUMBIM. [locimemHee MoxkeT
OBITH TOJE3HBIM JJI TOTO, YTOOBI OBICTPO (IyTEM 3aMeHBI MmapameTpa) "3arepeTh" Ha dKpaHe
M300pakeHHE CIIOSI.

B kagectBe mpuMepa HazHAYCHHS I[BETA PacCMOTPUM (PparMeHT MporpamMmbl, B KOTOPOI
M300paKeHHE 00BEKTAa COCTOUT U3 TSTH CIIOEB:

$ SHOW:
Bup cnepemm 1 'LAYER (;
IlapaMeTps MNOSUUMOHMPOBAHMUS cjosz 1,2)

Bun cieBa 'LAYER (;

llapaMeTps NosMUMOHMPOBaHMs cyoss 2,0)
Bupn ceBepxy 'LAYER (;

llapaMeTps NOSUIMOHMPOBaHUS ciost 3,5)
HUsomMeTpus 'LAYER (;

llapaMeTps NOBMUMOHMPOBaHMS cioss 4,0)
lapunp xpynsHo 'LAYER (;
[lapamMeTpsl noSuUMOHMPOBaHMs cinost 5,100)
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B wuszoOpaxkenun sToro obbekra sieMeHThl cios "Bua cnepenu" OyAyT 3akpaiieHbl
BTOPBIM IIBETOM (3€JICHBIM), IOCKOJIbKY IIBET 3aJiaH SIBHO B MapaMeTpax Clos. DJIEMEHTHI CJIOs
"Bung crnea" takxke OymyT 3€l€HBIMHU, TaK KaK 3aJlaH HYJEBOW HOMEp I[BE€Ta, a 3TOT CJIOH -
BTOPOW B ONHUCAaHMM H300paxeHus. DineMeHThl cios "Bun cepxy" OyayT CBETIO-CHHUMH
(maTeiii HOMep 1BeTa), a cios "M3omerpus" — po30BO-KpacHBIMU (3TOT CJIOM YETBEPTHIA B
onucaHuu wu3oOpaxenus). LlBer oTpucoBku snementoB cnost "lllaTtyH kpymHO" - Oemnbli,
ITOCKOJIBKY HOMEp IIBE€Ta MpeBbIaeT 13.

B peanbHBIX NPUIIOKEHUSX 4acTO HEOOXOIUMO M300paXkaTh JIEMEHTHI pa3HbIM IIBETOM B
npenenax OAHOW Mpoekuu. B TakoMm ciiydae 7S MOJy4eHHUsS 3TOM MPOEKIMH OMHCHIBAETCS
HECKOJIBKO CJIOEB, CIIUCKH NIapaMETPOB KOTOPBIX Pa3IMYarOTCs TOJBKO MOCIEIHUM MapaMeTpoM
- HomepoM 1Beta. Hanpumep:

$ DATA:
BUI CIEPEDIM = 2, 0,0,0
IIBeT xpuBoumna = 5
IIBeT waTyHa = 2
IleeT nonsyHa =3
IIBeT mapHupoB = 4
$ SHOW:
Kpusoumn 'LAYER ( KpmBoumn;
By CIEPEIM, liBeT kxpmBoummna )
aTyn 'LAYER ( BepxHsiZm wacTh WaATYyHA,

Hus maTyHa;
BUI CIEPEIM, IlleeT wmaTyHa )
Wapuups 'LAYER ( lapuup A (DOTD; Touka A, QwuameTp wapHmpa A, 1),
lapump B (DOTD; Touxa B, Ouamerp mapuHmpa B, 1);
By CIEPEIM, lBeT WapHUPORB)

Eme oaHa BO3MOXHOCTH YIPaBJICHUS IIBETOM KpOETCS B IapaMeTpax HEKOTOPBIX
HECTaHAAPTHBIX Trpaduueckux o0pazoB. B Takux oOpa3ax B KauyecTBe IapaMeTpoB
NPUCYTCTBYET, Kak INpaBHJIO, 3aJaBaeMas LBETOBas ramma (MpUMEp - packpacka IoJeH
pacnpenenenus ¢GyHknuu). [Ipu oTprcoBKe Takux Trpaduveckux oOpa3oB IBETOM YIPABISIOT
napaMeTpsl camoro oopasa.
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3.4. YNPABJINEHUE BU3YANTU3ALMEN

ITonw30Baremo NpeaAOCTABIAIOTCA CICAYIOIIUC OTPAHUYCHHLIC BO3MOKHOCTHU YITPABJICHUSA
HN300paKEHHEM O0BEKTA:

* m300paxkaTh/HE NU300pakaTh OOBEKT;

* BBIBECTH Ha 9KpaH HACHTU(PHUKATOPHI CIOEB H300pasKeHNS;

*  YCTaHOBUTH PEXKHUM H300paKCHHUS C HAJIOKCHUEM Ha MPE/IIECTBYIOIINE KaapHhl;

*  MoauduIUpoBaTh H300paKEHHE IyTEM 3aMEHbl IapaMeTpPOB CIOEB M IapaMeTpoB
rpadudeckux oOpa3oB.

PaccmoTpum 3T BO3MOKHOCTH 00JI€€ TOAPOOHO.

3.4.1.KnoyeBble napameTpbl nporpamMmmbl HTerpuposaHua CHANGE un
MODE

Haubonee ynorpeOuTenbHBIM clTydaeM H300paKeHUsT 00BEKTa B XOJE pacyeTa SBISETCS
PEKUM OTOOpa)KCHHs, AHAJIOTMYHBIM HUCHOIB3YyEMOMY TMpU MyJIbTHUIUIMKanuu. [lpu 3TOM
TeKyIIee n300pakeHne 0ObEKTa MOTHOCTHI0 OOHOBIISIETCS OT MIara K Iary HHTeTpHPOBaHUSI.

Jns  oOHoBieHus wu3oOpaxkeHuss oOwbekTa B xoie pacuera PRADIS wucnonssyer
JBYXCTPAaHHYHYIO TeXHOJIOTHIO. T.e., Ha CTpaHUIle, KOTOpas B JaHHBIH MOMEHT BpPEMEHH
ABIIIETCS. HEBUIUMOM, cTapoe H300paxkeHHe O00beKTa MOJHOCThIO 3aTupaercs. Ilocme atoro
pucyetcs Tekymiee n300pakeHHe OOBEKTa, W HEeBHAWMAs CTpPaHWIA CTAaHOBUTCS BUAMMOM. Ha
CJIEIYIOIIEeM IIare MHTErPUPOBAHUS ITOT MPOIIECC MOBTOPSETCS IS IPYTOM CTPAHUIIBI U T.1.

[Tonb3oBarens MoxeT MoTpeboBaTh COXpaHATh M300pakeHHE OOBEKTAa Ha Ka)KJOM LIare
WHTETPUPOBAHUS, T.€. HAKJIAJBIBATh KaJp Ha Kaap Oe3 3aTupaHusi. ITO MOKET MOHAJOOUTHCS B
HEKOTOPBIX 337a4yax Il COXpaHEHHS TPACKTOPUH ABIDKEHHS TOTO MIIM HHOTO JIEMEHTA WU JIIS
OTCIIC)KMBAHMSI BO3MOXKHOTO TIEpEeCceUYeHHs MOJABIKHBIX 4YacTel O0BEeKTa C HEMOJIBUKHBIMU.
Takass  BO3MOXHOCTb  JIOCTUTaeTCsl  3aJaHUEeM  KJIIOYEBOrOo  MapaMeTpa  Mporpammbl
unterpupoBanuss CHANGE=0. IIpu 3ToM Bce nzobpaxeHuss 00beKTa, MoIyYeHHbIE TPU padboTe
TEKyIIeH MporpaMMbl MHTETPUPOBAHHS, OYIyT COXpaHATbCS Ha dKpaHe. llpum mepexome k
CIeyIolIe mporpaMMe HHTETPUPOBAHM, Aake B MpefeNax OJHOTO M TOTO e 3a/JaHus,
N300pakeHne 00beKTa OOHOBIISICTCS.

Kak yxe ObUI0 OTMEYEHO B MPEABLAYIIMX pas[eiax HACTOSIIEr0 JOKYMEHTa, KIFOUYeBOM
napametp MODE ympanser pexXuMoM WHHUNHAIW3AMU 3KpaHa. 3agaB MODE=0 wmu
MODE=1, moxH0 n30exaTh HHUIIUATHU3AINH TPahUIECKOT0 pekrMa U TEM CaMbIM OTKa3aThCs
KaK OT BU3yaJIn3allii 00BEKTa, TaK ¥ OT BBIBOJIA TPA(UKOB B IpOIIECCE pacyueTa.

Kpome Toro, c¢ mnomompio kiatoyeBoro mnapamerpa MODE  MOXHO HU3MEHUTH
MECTOTIONIOKEHNE PaMKHU C UICHTH()HUKATOpAaMH CIIOEB N300pa’keHUs, BBIIABAEMOI MTPH HAKATUU
knaBumy <F1>. [To ymon4aHuio 3Tv HACHTU(DUKATOPHI BHIBOASTCS B HIYKHEM JICBOM YTy TOJIS
nzobpakenust oowrekra. Eciu 3amano MODE=23, To pamka ¢ uaeHtudukaTopamMmu cioeB OyaeT
BBIBEJICHA B BEPXHEM JIEBOM YTy MOJS H300pakeHUs O00BEKTa. JTO MOXKET MOHAJO0O0UThCH,
KOIrJla paMKa C MJEHTU(PUKATOpaMU CJIOEB MEIIAET PAcCMOTPEHMIO KaKUX-TMOO jJeraneit
n3o0paxenus. HyHO TOJIBKO MMETh B BHJY, UYTO €CIIM OMHCAHHE H300PaKEHUS COCTOUT M3
MHOXECTBa CIJIOEB, TO CIIHCOK WX WIACHTU(UKATOPOB OyIeT IIUHHBIM W HW3MEHEHHE
MECTOIIOJIOKEHUS PaMKHU C UICHTU(UKATOPAMHU CIOEB HE YIYUIIUT CUTYAIIUIO.
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3.4.2.Ucnonb3oBaHue cpeacTBa 3ameHbl napameTpoB $ REPLACE

B nepBoii yacTu HaCTOAIIETO PYKOBOJACTBA paccMaTpHUBAIach BO3MOXHOCTH BBITIOJHEHUS
HOBOTO 3amaHus ia yxe chopmupoBanHOW Moaenu. I[Ipm 3TOM TOJIB30BaTENh MOXKET
UCIIOJTB30BaTh cpencTBO 3ameHbl mapamerpoB SREPLACE. Criucku mapameTpoB, Onpe/ie/ieHHbIC
B HOoBOM 3amanuu B paszneine SREPLACE, Oyayr 3amMeHSTh COOTBETCTBYIOIIHME CITHCKH
napaMeTpoB B MCXOJIHOM MOJEIU. DTa BO3MOXKHOCTh B MOJHON Mepe OTHOCUTCS HE TOJIBKO K
CITMCKaM IapaMeTPOB, IEPEUHUCICHHBIM B pa3/ieiie OMUCAHUs CTPYKTYPhl OOBEKTA, HO TAKXKE U K
CIIUCKaM TapaMeTpOB, MPUCYTCTBYIOIINUM B pa3zielie OMUCaHUs N300paKeHHs 00bEKTa.

Takum 00pa3om, BBIOIHSASA 3aJaHue IS YKe CPOPMHUPOBAHHON MOJIEH, IMOJH30BATEIb
MOJKET U3MCHSTD:

* TEOMETPHUIO O0BEKTA U, COOTBETCTBEHHO, TEOMETPHIO €T0 N300PAKECHHS;

* TapaMeTphl, HEMOCPEICTBEHHO OMPE/CSAIONINE T€ WJIM WHBIE CBONCTBA KOHKPETHOTO

reOMEeTPUUECKOro o0pasa;

* TapaMeTphl CJIOEB H300paKEHMsI, T.€. (DAKTUYECKH TapaMeTphbl MO3HIIMOHUPOBAHUS

M300paKeHUS Ha SKPAHE U [IBET U300paKEeHHUS;

[Ipumep. IIpennonoxxum, yTo MOIB30BATEINb BBITOIHWI ¢ OMOIIbi0 mpouenypsl SLANG
dbopMupOBaHUE CIEAYIOMIEH MOIEITH:

$ DATA:
{lapaMeTps 3JIEMEHTOB MasITHMKA }

Touka O = 0, o
Touka A = 0.5, -0.5;
Touka B = 1.0, -1.0;
Touka C = -1.0, -0.5
M = 1 ;
J = 1
Marepuan =1, 0.5, 1E-6, 1lE-4, 2El1
Marepnan 2 = 0.1, 0.5, 1lE-10, 2E11l

Cuna wTsxecTn -20
{lapameTpsl rpadpmuecknx obpasoB }

PasmMep omopsl = 0.2;
Yron 1 = 2;
Yron 2 =3
Ouamerp 1 =0.1;
IOuamerp 2 = 0.1

"~

IraMeTp NOpPyXWUHEI 0.1;
KonmnuecTBo BuUTKOB = 20;
InuHa cTpenku =0.2

{llapamMeTps cnoeB ms3o6paxeHwus}

PasMep BskpaHa = 2
HavanpHENZ yTOJ =0
KoopamuaTel nmeHTpa skpana = 0., -0.9, HavaneHmMM yTros;
IIser 1 = O0;
IlIer 2 = 0;
IIeer 3 = 0;
IIeeT 4 = 0;
IlIeer 5 = 0

$ FRAGMENT:

#BASE:1

#STRUCT:
Masrumxk 1'BALKA (1 1 2 3 4 5; Touka O, Touka A, Marepwman)
MasTumk 2'BALKA (3 4 5 6 7 8; Touka A, Touka B, Marepwman)
IpyxmHa 'STERG (1 1 1 3 4 1; Touxa C,0, Touxa A, 0,Marepman 2)
Macca 'MD (6 7 8; M, J);
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Cuina 'F (7; Cuma wTsxecTn)
JepxaBxa 'MD (111;0,0)

#OUTPUT:

CkopocTe T.A mo ocm X' V (6; 1);

CxkopocTe T.A mo ocm Y' V (7;1)

Yron nmoBopora masTHMka' X (2; 1)

Ycunme Ha npyxmHe 'X (I:0Opyxmua;l)

Ycunme B onope no ocm X 'X (I:MassTHmMkx 1 ;1)
Ycunme B onope mno ocm Y 'X (I:Massrumk 1(2); 1)

$ SHOW

Onops 'LAYER ( (OPORAD; Touxa O, O,
PasmMep omnops,Yroa 1,0),
(OPORAD; Touka C, O,
Pasmep onops,Yron 2,0);
PasMep B3KpaHa,
KoopmmHaTH LeHTPpa SKpaHa,
IIseT 1)

laprups ' LAYER (JepxaBka (DOTD; Touxa O, Ouamerp 1,1),
IepxaBka (DOTD; Touka C,
Ouamerp 1,1),
Macca (DOTD; Touxa B,
Ouamerp 2,1);
PasMep 3KpaHa,
KoopmuHaTH LieHTpa 3KpaHa,
IIBeT 2)

MasiTuuk'LAYER ( MasaTHMk 1, MaaTHuk 2;
PasMep B3KpaHa,
KoopmouHaTH LleHTpa 3KpaHa,
IIseT 2)

Ipyxmnua'LAYER ( IIpyxmua (PRUG;InaMeTp HOPYXMHEH,
PasMep 3kKpaHa,
KoopmmuuaTsl LIeHTpa »KpaHa,
IIBeT 2)

Cuna 'LAYER ( Macca (ARROW; Touka B, lnmra crpenkmu, 5);
PasMep B3KpaHa,
KoopnmHaTH LEeHTPpa SKpaHa,
IIseT 2)

$ RUN
Pacuer 'SHTERM (END=5, SCALE=l)

$ PRINT
Kone6anusa masitumka 'DISP (;
CxopocTe T.A nmo ocum X,
Yronm nmoBopoTa MasaATHMKA)
Yeunus B onope 'DISP (;
Ycunmne B omope mno ocum X,
Ycunme B onope mno ocm Y)
$ END

Tenepp mosb30BaTeah MOKET BBINOIHATH 3aJaHUE HA pacdeT Uil ykKe COpMUPOBAHHOM
MOJIeTH, UCTIoNb3ys pasznen 3amensl napamerpoB SREPLACE. 3nmece oOCyauM BO3MOXKHOCTH
3aMEHbl TOJIBKO TE€X MapaMeTpoB, KOTOPBIE OTHOCSTCS K paslely ONUCaHUS H300pa’keHus
oobexta SSHOW.
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JlocTynHBIMU 1711 3aMEHBI SBJISIFOTCS TOJIBKO ITOMMEHOBAHHBIE CIIMCKU I1apaMETPOB,
KOTOpBIE OIpeNesieHbl B pas3zelie ONMUCaHHs JaHHBIX U SBHO IPUCYTCTBOBAaTh B pasjelie
onucanus nzoodpaxenus. Tak, 11 rpadpudeckoro oopasa mapHupa

HOepxaBxa (DOTD; Touka C, Omamerp 1, 1)

JOCTYIIHBIMU ISl 3aMEHBl SBISIOTCA CHMCKU mnapameTrpoB "Touka C", "Jlmamerp 1"
[Tocneauuii mapameTp, 3a/laHHbII HETIOCPEICTBEHHO B ONMKMCAHUU MTapaMeTpoB oOpasa (B JaHHOM
cllydae OH paBeH ), sBIIseTCS HEAOCTYHHBIM JUIsl 3aMeHbl ¢ nmomoinbto cpeactsa REPLACE,
MOCKOJIBKY 3TOT IapaMeTp He SBJISETCS] IOUMEHOBAHHBIM - Y HETO OTCYTCTBYET UICHTHPHUKATOP.

N3 cnuckoB mnapameTpoB, MNpEeAHA3HAUYEHHBIX Ui ONMCAHMs IapaMETpOB  CIIOf,
HEIOCPEICTBEHHO JOCTYIHBIMH JUISl 3aMEHBI SBISFOTCS CIIUCKU MapaMeTpoB "Pa3mep skpana',
"Koopaunats! 1ieHTpa 3kpana”, "Liser 2".

BAKHO! OGpatuTe BHUMaHKE, YTO CMHUCOK mapameTpoB "KoopauHaThel 1ieHTpa dkpaHa"
SBIISIETCA COCTaBHBIM. B pasfnene onucaHus JaHHBIX TOT CIIUCOK MapaMeTpoB COPMHUPOBAH C
WCIIOJIb30BAaHUEM JIPYTOro cnucka napamerpoB - "Hauanpnbiii yron". HecMoTpst Ha 3T0, ciucok
napamerpoB "HadanpHblli yroa" HeZOCTyNEH [UIsl HENOCPEACTBEHHOW 3aMEHbl B pasfelie
$REPLACE, Tak kak He NPUCYTCTBYET SBHO B OINHCAHUHM H300pakeHHs 0ObekTa. UTOOBI B
JTAHHOM CJy4ae W3MEHWTh 3HAUYE€HHE HAYaJbHOIO YIJla OpHUEHTAllUW HaOMIoJaTesNsi, MOXKHO
HCIOJIb30BaTh TAKOE 3a/1aHue:

$ DATA:

HavanbHB yIT'OJ = 30
$ REPLACE:

KoopmouHaTh neHTrpa 3kpaHa = 0., -0.9, HavaneHEM yToX;
SRUN:

[TockosbKy HENMOCPENCTBEHHO IOCTYIHBIM JUISl 3aMEHBI SIBJISIETCSI CIIMCOK IapaMETPOB
"KoopauHaTel meHTpa 3KpaHa'", To ero u HyxHo onmcaTh B pazgene SREPLACE. A cmucok
napametrpoB "HauanpHblii yron" MOXHO 3ajaTh B pasfelie ONMCaHUs JaHHBIX, a 3aTeM
UCIIOJIb30BaTh JJIs OIpeneseHust crnucka mnapameTpoB "KoopaunaTtsel neHTpa 3kpaHa". B
paccMaTpuBaeMOM CITydae MOXKHO ObUIO OBl MOCTYMHTH U MPOIIIE:

$ REPLACE:

KoopamuuaTs 1eHTpa Skpana = 0., -0.9, 30;
SRUN:

U nocnennee, 4to xoTenock Obl cka3aTh. Clenyroriee 3a1aHue:

$ REPLACE:
HavanpHENI yTOJ = 30
KoopamuHaTs nmeHTpa B5KpaHa = 0., -0.9,

HadvanbHHM yI'OJ;
SRUN:

HE MPOTUBOPEUYUT CUHTAKCHCY BXoAHOTO sizbika PRADIS. TloaToMy ero cuHTakCcM4ecKuit
aHanu3 OyJeT 3aBeplleH YCMeNlHO, ¢ Bblgauel cooOmieHust TpaHcisTopa "CHHTaKCHYECKHX
omnOok He oOHapyxkeHo". OnHako, Ha 3Tane padoThl IPOrpaMMBbl YIpaBieHUs 0a30i JaHHBIX
MOJIETU CIUCOK mapameTpoB "HavanbHbiil yron", 3aiaHHblil 111 3aMEHBI B 3TOM 3aJlaHUH, HE
Oyner oOHapyXeH B 0a3e JaHHBIX (IIOCKOJBbKY OH HE NMPUCYTCTBYET SIBHO B pa3J/ielie ONHUCAHUS
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n300paxenHusi). by/eT BbIIaHO COOTBETCTBYIOIIEE COOOIIECHHE MPOTpaMMbl yIpaBieHHs 0a3zoit
naHHbIX S 145, n 3amanue OyIeT 3aBEpIICeHO aBapUIHO.

3.5. NOACHEHUA K HEKOTOPbLIM CUTYALIUAM

3akaHuYMBas PACCMOTPEHHUE OCHOBHBIX BO3MOXKHOCTEH H300pa’keHHsI OOBEKTa, aBTOPHI
COWIN HEOOXOAMMBIM JONOJHHUTENBHO MOSICHUTh HEKOTOPbIE CUTyalluH, ¢ KOTOPBIMHU MOXET
CTOJIKHYTHCSI 10JIb30BATEb.

1) Paznen $SHOW mnpucyTcTBYeT B ONMCaHUU 3a/IaHHs, TEM HE MEHEe, M0JIe N300paKeHUS
00BbeKTa Ha IKpaHe - MyCTOe, N300pakeHNUE 00BEKTA OTCYTCTBYET.

CyIecTBYIOT TPU OCHOBHBIE TPUYHHBI 3TOW CUTYaIHUH.

Bo-nepBbIxX, HempaBWIbHOE MO3UIMOHUPOBaHKWE. MOXXHO MOPEKOMEHI0BaTh JAJsl Havaja
YBEIIMYUTh CEKTOp 0030pa, [UIs Yero yBEIWYUTh HA MOPSAOK 3HAYCHHE auamerpa TpyOku
HaOmoaeHus. Ecau mocie atoro "mortepsBiieecs" nM300pakeHUE HE TMOSBHUTCS Ha JKpaHE, TO
BEPOSITHO, OIIMOOYHO BBIOPAH paKypc, T.€. HalpaBJIeHUE OCH TPYOKH.

Bo-BTOpBIX, OmmMOKa B mapameTpax rpadudeckux o0pa3oB, CBSI3aHHBIX C MPECTaBICHUEM
UX T€OMETPHUYECKUX PA3MEPOB.

Tpetss, 6onee peakas mMpUIWHA OTCYTCTBHS N300paKEHUS, - B CTPYKTYPY H300paKEHUS HE
nomnanx HU OAuMH rpaduyeckuii o0pa3. DTO MOXKET NPOU3OUTH, €CIU H300paKeHue
dbopMupoBaIOCh B MPEIANOJNOKEHUN HAIM4YUs JUIsl MOJENEH 3JEMEHTOB, HCIOJIb30BAHHBIX B
CTPYKType OOBEKTa, CTAaHIAPTHBIX rpaduuyeckux o0pa30B, a TAKOBBIX HE OKa3aJoCh HH IS
OJIHOM MOJenM 3JIeMEHTa. DTOT CiIy4ail JIETKO JUarHOCTHPYETCs, MOCKOIbKY OYyAyT BbIIaHbBI
COOTBETCTBYIOIIHNE COOOIICHUSI.

2) OauH W3 DPIEMEHTOB M300paKEHUsS BBIIICN JAJIGKO 32 PaMKH IO H300pa)KeHUs
00BEKTa HACTOJIBKO JAJIeK0, YTO MPHU MEepecdeTe ero KOOPJAUHAT OTHOCUTEIBHO LIEHTpPa AKpaHa
MIPOM3OILIO MEPENOIHEHNE Pa3psaA0B 1enoro yrucia. KoopauHaTel Takoro 3jeMeHTa CTaHOBATCS
CIly4aifHBIMHU, B TOM YHCJIC U BIHCHIBAIOIIUMHUCS B M0JIe U300pakeHUsI 00BEKTA, YTO BU3YyaJIbHO
MOJKET COIMpPOBOXKJATHCS TMOSBICHUEM Ha DKpaHe B Mpejaenax MNojsi H300pakeHus OO0BEeKTa
HEOOBSACHUMBIX JTMHUH.

Takast cuTyalus MokeT HaOJI0JaThCsl B IBYX CIydasix.

Bo-nepBbIx, npy MONBITKE CHIBHO YBEIMYUTH pasMep M300pakeHUsl OTAETIbHBIX JeTaleH,
"HarenuB" TpyOKy HaOMIOATENs] HA MHTEPECYIONIYIO ACTAllb U MPUHSB pa3Mep CEUYCHHs TPyOKHu
OYEHb MaJIBIM 110 CPABHEHHUIO C TabapUTaMu OKPY KAIOIIUX IETaJCH.

Bo-BTOphIX, KOrjga u3oOpakeHHe, BO3MOXKHO Ja)K€ MNPUCYTCTBOBABIEE B HaYaJlbHBIM
MOMEHT Ha JKpaHe, C BBICOKOM CKOPOCTBIO “‘ye3KaeT” 3a ero mnpeneibl U IpuoOpeTaeT mo Xomy
pacuera 3ampeeibHble KOOPAMHATHI OTHOCUTENBHO IIEHTpa 3KpaHa. HeTpyaHO oOLeHuTh, BO
CKOJIKO DPa3 KOOpIMHAThl HauOojiee YJaJeHHOTO 3JIEMEHTa, rpaduyeckuil obpa3 KOTOpOro
BKJIIOYEH B OMHCAHUE CJI0S U300paKeHUSs, TOJKEH IPEBOCXOIUTH 3aJlaBaeMblil TUaMeTp TPyOKH,
4TOOBI MOTJIO BO3HUKHYTh IOJO3pEHHE Ha OIMCBhIBaeMylo cutyanuio. Eciam pasmep mnomst
n300pakeHHs] 00bEKTa, COOTBETCTBYIOIINMA BHICOTE CEUEHHUsI TPYOKH HAOIIOAATEINsI, COCTABIISCT
nopsiika 300 MHKCeNoB, a MAaKCUMAJIBHO MPEACTAaBUMOE IIeJI0e IByXOalTHOE YHCIIO — MOpPsIKa
32000, To mpeBbIIICHUE TODKHO OBITh HE MeHee, ueM B 100 pas.
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4. HEKOTOPbIE CBEOEHUA O NMPOIPAMME
®AKTOPU3ALIUMA

OTa riaea OCBCHIACT CJICAYIOIIUC BOIIPOCHI.

1) HeobxommuMocTh BHYTpEHHEH HyMepaluu cTeneHeil CBOOOIbI, KpaTKasi XapaKTepUCTUKA
AJITOPUTMOB ONTUMAJILHOM MepeHyMepaluu.

2) KomMmeHTapuu K TMO3TalnHON KapTHHE TMpollecca CHUMBOJBHOW (akTopu3anuy,
CTaTUCTHYECKHE MTOKA3aTeNN pe3yIbTaTOB pabOThl MPOrpaMMbl (PaKTOPU3ALHIH.

3) KiroueBble mapamerpsl mporpaMmbl  uHTerpupoBanus OPTIM, DRAWEFCT,
YIPaBIISIONIUE IPOLECCOM (PaKTOPHU3ALINU.

4.1. ANNTOPUTMbI NMEPEHYMEPALUA KOMIJIEKCA PRADIS.

4.1.1.0co6eHHOCTN anropuTMOB NepeHymMepaumn

B Texcre moapazmena STRUCTURE, npu omucanmm cremeHeld CBOOOABI OOBEKTa, K
KOTOPBIM MOJAKJIIOYAeTCS Ta WM WHAs MOJENb 3JIEMEHTa, IMOJIb30BaTelb MCIOIB3yeT HOMEpa
crerieHel cBoOoabl (Homepa y3ioB). Homepa y3/moB - 3TO Lienble MOJOKUTEIbHBIE YHUCIA.
[Topsimok WX ompeseneHus, HaJuure MPOMYCKOB B HyMepallui HECYIIECTBEHHBI C TOUKH 3PEHUS
nocTpoenus mozenu B komruiekce PRADIS.

B xonme cunTakcmueckoro anamm3a TpaHciasaTop PRADIS aBromaruuecku ocyriecTBiser
nepeHyMepanuio y3noB. CymecTByeT HECKOJIBKO MPHYUH JUIsS BBIOJHEHHS ATOH OIEpalvy.
OcCHOBHBIE U3 HUX:

* yCTpaHEHHE MPOITYCKOB B HyMEpAallUU Y3JIOB U COOTBETCTBYIOIIMX UM YPaBHEHHUIA;

* (pparMeHTsI, BKIIIOYaEMbIE B TEKCT TEKYIIETO (hparMeHTa, MMEIOT CBOIO HYMEpPaIHIo, U

€CTECTBEHHO, YTO 3Ta HyMmepalus He JO0JDKHA BCTYNMaTh B KOH(PIUKT ¢ Hymeparueit
y3JI0B TEKyIIero pparmMeHra.

Kpome TOro, mms Bcex 3akpeIUIEeHHBIX Y3JI0B (QOPMHPYETCS €IUHOE YpaBHEHHE
paBHOBECHSI, TIO3TOMY BCE 3aKPEIJICHHBIE Y3JIbl UMEIOT €IUHBI BHYTPEHHUN HOMED.

[locne stama TpaHCIALMHM OCYIIECTBIISIETCS 3TAall MOATOTOBKM JAHHBIX JUISl PELICHUS
CUCTEMBl JIMHEWHBIX alreOpanyecKuX ypaBHEHMH pa3pexeHHOH CTPYKTyphl (Tak Ha3blBaeMas
cuMBOJIbHas QakTopusanus). Ha stom srame PRADIS aHammsupyeT CTpyKTypy MOJydaeMoi
CUCTEMBI YPAaBHEHUH C LIEJIbI0 YMEHBILIEHUS 3aTPaT Ha €€ PEIICHNE BO BPEMsI HHTEIPUPOBAHUS.

Uto0b1 pa3o0paThCs, KaK TOCTUTAETCS] YMEHBIICHHE 3aTPaT, 00paTHUMCs K IpUMeEpy Ha puC.
4.1. 3necy u3obpaxeHa cerka ¢ 25 y3namu (4.1a). Bynem cuurtaTh, 4TO KaKAbI U3 3THX Y3JIOB
COCIMHEH CO BCEMHM COCEAHMMH Yy3jaMu pe3ucropamu. Kak nokazanm SKCHEPUMEHTHI C
Pa3IMYHBIMKM CETKaMM TaKOrO pOja, 3TOT clyyail sBIsSeTcs OJHUM U3 Haubojee HeNpUSATHBIX
JUIsL TIPUHATBIX B KOMIUIEKCE aIrOpPUTMOB MepeHyMmepauuu. Eciau Ha 3Tame TpaHCIALUU
BHYTPEHHUE HOMEpA y3JI0B OCTAHYTCsS TAKUMH XK€, Kak Ha puc. 4.1.a., TO CTpyKTypa CUCTEMBI
YpaBHEHUH, COOTBETCTBYIOLIEH OSTOM AJIEKTpUYECKOW cXxeme, OyaeT HMeTb MOPTpET,
n300pakeHHbI Ha puc. 4.1.6. Ha 3ToM pucyHKe KaX10My 3J€MEHTY aHAJTIU3UPYyEeMON CUCTEMbI
YpPaBHEHUN COOTBETCTBYET OIpejerneHHass Kietouka. Ilyctas kimerouka oO3Ha4yaeT, 4To 3TOT
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9JICMCHT HUMCCT HYJICBOC 3HAUCHUC, CHMBOJI "X BHYTPU KIICTKH - UYTO JIaHHBIII DJIEMEHT
SABJIACTCA HCHYJICBBIM.

6 7 8 9 10
a) Hauaneuaa HyMepanmus y3i10B CeTKU
1 12 13 14 15
16 17 18 19 20
21 22 23 24 2
8)

HauansHO® EKOoIMYecTBO

HeHYJI€BHX 3IEeMCHTOR 107

B)

Of11ee KoIMYeCcTBO

HEHVIICBEHX 3JICMCHTORB

(c ygeToM BTOpPHYHOrC
2aTIOMHEHUY ) 229

Puc.4.1. Pe3yabTaTsl padoThl AJIrOpPUTMA PpellIeHUs CUCTEMbI JIUHEHHBIX
ajredOpanyecknx ypaBHeHHH ISl pe3UCTUBHOM CETKH:
a) TeCTOBasl Pe3MCTHBHASA CeTKA;
0) pacnoJio:keHre HeHYJIeBbIX 3JIEMEHTOB B IEPBUYHOM CTPYKTYype AKoOMaHa;
B) CTPYKTYpPa IKOOMAaHA 1O0cJ/Ie BHINOJHEHUs MPSIMOro Xo0/a.
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[Tonb30BaTesb, 3HAKOMBIN C JEHTOYHBIMU aJITOPUTMAMH KOHEYHOAJIEMEHTHBIX MPOTrpamw,
MOKET 3aMETUTh 3/IeCh, YTO IIOJy4yaeMmash CHUCTEMA YPABHEHMM HMEET YHCTO JIEHTOUHYIO
CTPYKTYpy (ONTUMAaNbHYIO [UIsl JICHTOYHBIX aJrOpUTMOB). TuUNHMYHAs KOHEYHOAJIEMEHTHas
IporpaMMa OIEpPUPYET TOJBKO C JIEHTOM HEHYJIEBBIX 3J€MEHTOB. [Ipm 3TOM HyneBas 4acTb
CUCTEMbI YpPaBHEHUH B MaMSITH HE XPAHUTCS U B MPOIIECCE aHAIN3a ydyacTusl He npuHuMaert. Jlis
pelIeHns. CHCTEM JIMHEHHBIX ypaBHEHMH INpOrpaMMbl aHaiM3a OOBIYHO HCHOJB3YIOT METOJ
lNaycca wim ero skBuBaneHT. lIpu ocymiecTBiaeHun npsMoro xoxaa l'aycca mopTper CHCTEMBI
ypaBHEHMI NPUOOpPETET BUJ, MOKa3aHHBIN Ha pHc.4.1.B. (IIOCKOJIBKY ONEpaLUy IS MOCIEIHEr0
YpaBHEHUS, XapaKTEPU3YIOIIEr0 paBHOBECHE 3akperieHHoro ysna, PRADIS we npoBoaut, B
JAJIbHENIIEM HE NPUHUMAEM €ro BO BHMMaHUE). 31€Ch, KAK U paHbIIIE, HEHYJIEBBIE DJIEMEHTHI,
KOTOpBIE MPUCYTCTBOBAJIM B MCXOJHON MaTpUUHOM CTPyKType, 0003HaueHbl cuMmBojoMm "X", a
AJIEMEHTHI, BO3HUKAIOIME MTPHU OCYIIECTBIECHUH MPsAMOro xojaa ['aycca XxoTs Obl Ha OJTHOM IIare
WCKIIIOUCHHUI (BTOPUYHBIC HEHYJIEBBIE AJIEMEHTHI), - cuMBojioM "O". BTopuuHoe 3amonHeHNE B
JAaHHOM CJIy4ae HECYIIECTBEHHO C TOYKHM 3pPEHHUS JIEHTOYHBIX aJITOPUTMOB, IOCKOJIBKY HE
YBEJIMYUBAET IIMPUHBI JIEHTHI.

OTMETMM Ba)KHBII MOMEHT, HE YUWTBHIBAEMBIN JIEGHTOUHBIMM anroputmMamu. B xone
pelIeHus MporpaMMa 3apaHee 0OpeKaeT BCIO BHYTPEHHIOIO YaCTh JICHThI Ha 3all0JHEHHE (MOXKHO
ObUIO OBl MOMBITATHCS YacTh ITHX 3JIeMEHTOB cracTH). lllupuHa JeHTH B JaHHOM NpuMepe
HaIpsIMyIO0 3aBHUCHT OT KOJIMYECTBA Y3JIOB HA CTOPOHE KBajJpaTa aHaJIM3UPYEeMOW ceTku. Yem
Oonbllle CTOpOHA KBajJpara, TeM Oonblle MUpUHA JIeHTH. [Ipm 3ToM oOlee KOJIMYECTBO
oOpabaTbIBaeMbIX HEHYJIEBBIX 3JIEMEHTOB Oyner opueHTHpoBouHO N*sqrt(N), rome N -
pa3MEpHOCTb CUCTEMBI ypaBHEHHH, a 3aTpaTbl Ha OCYIIECTBIEHHE NpsAMOro xoxa laycca -
opueHTHpOoBOYHO N*N + 2*N*sqrt(N). Takum oOpazoM, He0OXoauMast IJisi PEIICHUSI CUCTEMBbI
YPaBHEHHH MNaMsATh pPacTeT CBEPXJIMHENHO, a 3aTpaTbl Ha pEIIEHUE - KBaapaTuyHo. Jlis
HEKBAJIPaTHOM CETKH MOXHO JOOUTHCS JIyUIIUX PEe3yJIbTaTOB.

Oco0eHHOCThIO OOJBITMHCTBA KOHEYHORJIEMEHTHBIX MIPOrpaMM SIBJISIETCS TO, YTO MPOLECC
dakropuzanuu (pazaoKeHus1) MaTPUIIbl CUCTEMbl YPaBHEHUH BBIMOIHAETCS, KaK MPaBUIIO, OJUH
pa3 i Kaxaoi 3agaun. [loaTomy sro0Oble HaKJIaAHbIE PACXO/bl MPU BBHIOJHEHUU PA3I0KESHUS
JIOJIKHBI OBITh OIpaBJaHbl B T€UEHHE 3TOTO OJHOKpPATHOTO pazioxkeHus. C Ipyroil CTOPOHBI, K
KOHEYHORJIEMEHTHBIM MpPOTrpaMMaM OOBIYHO HE MPEIbSBIISAIOT OYEHb JKECTKUX TpeOOBaHMU IO
naMATH. TunuyHas Takas MporpaMMa MOXKET "'BUPTYaJIUTh'" - HCIOJIb30BATH KECTKUM HUCK JUIS
MOJICIIUPOBAHMS HEOOXOAUMOM OMepaTUBHOM MaMATH.

Oco0OeHHOCTBIO MpOrpamMM, OCYLIECTBISIIOIIMX NPSIMO€ HWHTETPUPOBAHUE CHCTEMBI
Qg depeHInaIbHbIX YPaBHEHUN HESIBHBIM METOOM, SIBISETCS TOT (DaKT, 4TO MO XOJy aHaJIn3a
CUCTeMa JIMHEHHBIX YpaBHEHHM [OJDKHA peuiatbcsi MHOTME COTHM M Thicsiuu pa3. [loaTomy
KeNaTebHO MOCTPOUTh MAKCUMalbHO 3(P(EKTUBHBIM aNropUTM pelIeHUs MOAOOHBIX CHUCTEM
YpaBHEHHUH Kak IO MaMATH, TaK M O BPEMEHU peuleHus (MamsTh 37eChb TakKKe SBISETCS
JUMUTUPYIOIIUM (aKTOPOM, MOCKOJBKY BCS MPOrpaMMa JIOJKHA YMECTHUThCS B OINEPAaTUBHOU
namsaTd MamuHel. [110x0, ecnu mpu Beex 3aTparax Ha pelleHre MpUIeTCs elle "BUPTYaluTh'").
OnuH M3 MOAXONOB K TAKOMY YJIYUIIEHHIO - 3TO NPSMOM y4eT BCEX BO3MOXHBIX HEHYJIEBBIX
3JIEMEHTOB. B TakoM anropuTMe 3arpaTbl Ha XpaHEHUE KaXKJIOTO HEHYJIEBOIO JJIEMEHTA
BO3PACTYT, MOCKOJIBKY JJISl KaX/I0T0 M3 HUX HYXKHO 3alIOMHUTh, KAK MUHUMYM, €0 CTOJIOIIOBBIN
WM CTPOYHBIN HMHJEKC. Kpome TOoro, 10CTaTOYHO OYEBUIHO, YTO JIOJDKHO BO3PACTH BpeMs Ha
HOJTOTOBKY K PEIICHUI0 TakuM MeToJoM. OniHaKo, oOIIHe BBIYUCIUTEIbHBIE 3aTPaThl TOJIKHbI
YMEHBIIUTHCA 3@ CUET 3HAUYUTEIbHO MEHBIIMX 3aTpaT HAa XpaHEHHE MAaTpHIbl U pelleHue
CUCTEMBl YpaBHEHMH (OHA pemlaeTcs MHOTOKPAaTHO Ha KakJOM IIare HMHTErpupoBaHus). B
Ciy4yae MPUHATHS TAKOro MOAXOAA CIEeAyeT 3aJady MUHUMHU3AIUHU IIUPUHBI JEHTBI PEeIIacMOn
CUCTEMBl YpaBHEHMH 3aMEHUTh 3aJauyell MHMHHMMH3ALMM BO3HUKAIOIIEIO BTOPHUYHOIO
3aIOJHEHUS.

B PRADIS ucnons3yercss HECKOIBKO aIrOPUTMOB, NPEJHA3HAYEHHBIX Ul MUHUMU3ALAN
BTOPUYHOIO 3aM0IHEHUS. Pe3ynbTaThl paboThl TpEX U3 HUX JEMOHCTPHUPYIOTCS Ha puc.4.2.
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[Ipocreiimmii anropuT™M OCYIIECTBISECT MEPEHYMEPALHIO Y3TO0B (M, COOTBETCTBEHHO,
ypaBHEHHWW B MCXOJHOM CHCTEME) II0 KPUTEPHUIO BO3pACTaHUS KOJWYECTBA HEHYJIEBBIX
DIIEMEHTOB B CTPOKE HMCXOJHON MaTpullbl. Pe3ynbTaThl ero paboThl moka3aHbl Ha puc. 4.2.a.
Henocratkom anroputMa siBISETCS HEYUYET POCTa 3aMOJHEHHS B TOM UM MHOW CTPOKE UCXOTHOM
MaTpHIBI YXKE M0 X0y UCKITFOUECHUM.

JlBa npyrux aiaroput™Ma - MUHUMaIbHOM cTeneHu (puc.4.2.0) W MUHUMAJIbHOTO
JIOKAJIBHOTO 3aroiHeHus (puc.4.2.B) - KOHTPOJIUPYIOT CUTYAIUIO TOCTE BBIMOTHEHHUS KaXI0TO
mara UCKiIoueHui. [Ipu 3TOM alropuTM MUHHUMAJIBHOM CTENEHW Ha Ka)XJOM IOCIEIYIOIIEM
miare WCKIIOYEHWH B KauecTBE BeIylled CTPOKH BBIOMpAeT CTPOKY C MUHUMAIBHBIM
KOJIMYECTBOM HEHYJIEBBIX AJIEMEHTOB, a AJITOPUTM MHUHHUMAJIBHOTO JIOKAJTBHOTO 3arOJHEHUS -
CTPOKY, BBI3BIBAIOIIYI0 MUHUMAJIbHOE BTOPUYHOE 3aMIOJIHEHHE HA JAHHOM Il1are MCKIIOUEeHUI.

Kak moka3piBaeT CTaTHUCTHKA MPOBEICHHBIX PacdyeTOB, MUCIOJIb30BAHUE ITUX AJITOPUTMOB
MO3BOJISIET MOJydYaTh MOCIE NPSIMOTO XOJa HMCKIIOYEHHH TaKyl CTPYKTYypy MaTpHullbl, MpU
KOTOPOHW CpeIHEee KOJMYECTBO HEHYJIEBBIX AJIEMEHTOB B CTPOKE TOCIe TIaBHOW nuaroHau (Q)
OCTaeTCsl MPUMEPHO MOCTOSHHBIM IS KXKIOT0o Kiacca 3a1ad. Bennmunna Q crmabo 3aBUCHT OT
pasmepa pemaemoil 3amauu. C y4eToMm 3TOro, 3aTpaThl Ha XpPaHEHHWE M PEIICHHWE CHUCTEMBI
ypaBHEHUU OYyIyT 3aBHCETh OT pa3Mepa pelraeMoi 3aJadyu MPaKTUIeCKH TUHEHHO (ecnu OyayT
HaONIOAAThCSl OTKJIOHEHHUSI OT JMHEHHOCTH POCTa 3aTpar, TO BpEeMs pElIeHHs OyneT pacTu
obIcTpee, ueM Tpedyemasi s 3aa9d IaMsTh).

B kadecTBe WILTIOCTpAIIMU 3THX PACCYXKIACHUHN MPUBEIEM CTATUCTUKY IS IBYX PEATbHBIX
3a/1au.

[lepBas 3amaga - »9TO TIUIACTHHA, HArpyXEHHAs BHENTHUM JIaBJIeHHEeM (3a1ava
TOMNOJIOTMYECKH HKBHBAJICHTHA NPSIMOYTOJbHOM CETKE, y KOTOpPOM JUIsi KaXIoro ysia
3aMMCHIBACTCS TPH YPaBHEHMs, W TI0 OJHOMY YpaBHEHHMIO Ha pebpo, T.e., Jdaxe Oolee
HEMpUsATHAs, YeM IPUBEACHHBINA BBILIE IPUMED).
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HTorcessrit mopTpeT dKO0OHaHA
Hrororast mymepanusa yanos | ( X — IeppudHEe HeHyleBEE 3IeMEeHTH,
0 — BTOpPHUHLIC HEHYIIERE® SIIEMEHTEH )

a)

5 2 11 10 1

5 20 |19 |8 |7

6 21 |24 (|23 |9

8 22 |16 |17 |4

2 4 |13 |3 25

O0d11ee KOTHUIECTHO
HeHYIeBHX 3NeMeHToB 213

Bropmunmx . )
HeHYIIEBHX »NeMerEToB 106 [

2 6 22 9 5

7 2 |24 15 (U1

21 (19 14 118 |16

10 |17 123 20 [4

3 13 |8 1 25

OdII1ee KOMTMIECTHO
HEeHYVIIEBRIX 3JIEMEHTOR 175

BropmuBRY
HeHYTEBRIX smeMernToR 68

B)

1 1 16 9 2

6 17 |15 |13 |7

24 (18 |21 |14 |12

3] 22 |19 |20 |3

4 10 |23 |5 25

00ITIee KOIMYIECTRO
HEeHYIEBLIX 9TeMeHTOB 171

Bropmurnix
HeHVIeRLIX sneMenTor 64

Puc. 4.2.

Pe3yabTaThl padoThl AJIrOPUTMOB ONTHMAIBHOM HyMepaluM y3J10B:
a) AJITOPUTM YIOPSAJA0YECHHUSA 110 KPUTEPUIO BO3PACTAHUS KOJIUYECTBA
HEHYJIeBbIX 3JIEMEHTOB B CTPOKAX MCXOJAHOI0 IKOOHAHA;

0) aJITOPUTM MUHMMAJILHOM CTENeHH;

B) AJITOPUTM MHHHUMAJILHOTI0 JIOKAJIBbHOI0 3aII0JTHEHHS.
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BTOpafl 3aaa4a - KOHCYHOJ3JIEMEHTHAsA MOACIIb KOJICHYAaTOIr O Bajia.

Taonuuya 4.1. Cmamucmuka pewienus 3a0a4u, ORUCHIBaAIOUiell N0seOeHue NACMUHbL
nO0 6HeWHUM O0a8NeHUEM.

Kosi-BO cCT.CBOBOMOEL 2402 |5042 (7202 9002 |9602 (14402
[lamgaTe onm MaccusBel (M6B) |3.29 |7.24 |10.5 [(13.5 |15.0 [23.0
K6/cT. cBOBOIE 1.37 (1.44 |1.406 |1.50 [1.56 |1.60

Taonuya 4.2. Cmamucmuka pewienus 3a0a4u, ONUCLIEAIOWLEll HAZPYHCEHUE
¢pazmenma KOHEUHO0IIEMEHNHO20 6a1A.

Kon-BOo cT.cBOBOIH 1450 [2998 [4462 |9928 [10498 [23614
[lamMmaTe nom MaccuBe (MO) |(2.07 [(4.27 |6.40 |(14.2 |15.1 33.9
K6/cT. cBOBOME 1.43 [(1.42 |1.43 |1.43 |1.43 1.44

B nepBom U3 mpuBeIEHHBIX IPUMEPOB POCT pa3Mepa MacCUBOB B 3aBUCUMOCTHU OT pa3Mepa
3anaun (n) nogunHseTcs 3aBucuMocT 0.00279 * n * In n, BO BTOpoii pa3Mepbl MacCCUBOB PacTyT
JMHEHHO B 3aBUCUMOCTH OT pa3Mmepa 3aJa4H.

Hcnonp3yeMble B OIMCAHHBIX BBINIE alrOPUTMaxX CTPYKTYphl JaHHBIX TpPEOYIOT Ha
XpaHEHHE KaXKAOTo AJIEMEHTa SKOOMaHa, KpOME JAMAroHANbHBIX, 12 O6alT mamstu (8 OallT - Ha
XpaHCHHE DJIEMEHTa MaTPHIIBI IPU BHIYUCICHUSAX IBOMHOM TOYHOCTH, 4 OaliTa - Ha XpaHCHHE €T
aapeca). Jns HeOONBIIMX 33434 MOMY4YAeTCSs HEKOTOPBIA MPOUTPHIII IO CPAaBHEHHIO C
JICHTOYHBIMHU aJITOPUTMaMH, TJIe Ha XpaHCHHE dJIeMeHTa TpeOyercs mpuMepHo 8 Oaitt. OmHako,
JUis OOJBINMX 3a/ad, TJIe BBIMIPHINI, MOJIY4aeMbId aIrOPUTMaMHd MHHHMMAIbHON CTENEHH U
MUHHMAJIbHOTO JIOKAJILHOTO 3aIlOJHEHUS, JOJDKEH OBITh 3HAYMTENBHBIM, OXHIACTCS U
CyIIIeCTBEHHAasi 5KOHOMHUS 3aTpaT Ha XpaHEHUE IKOOHaHa.

4.1.2.YpOBHM ONTUMU3ALUM MATPUYHOMN CTPYKTYPbI (KNOYEBOM NapameTp
OPTIM)

[Iporpamma akropuzanuu JUis Kaxa0M 3agadd OIpenesiseT HeoOXOIUMbI ypOBEHb
ONTHMHU3ALMU 3aMOJHEHUs MO pa3Mepy 3TOH 3ahauu (10 KOJUYECTBY CTENeHed CBOOOAbI =
KOJINYECTBY ypaBHEHHH B (POPMUPYEMOIl cUCTEME ypaBHEHUN):

Taobnuya 4.3. Boioop anzcopumma onmumuzayuu 3an0JaHEHUA 6 3A6UCUMOCHU OM
pazmepa peuiaemoil 3a0ayu.

Pasmep YpOBEHb AJITOPUTM MUHUMMBALUM SBaIOJIHEHUS
3anadu ONTYMMU AU

1 - 2 0 -

2 - 9 1 YIOPAOOUeH e CTPOK IO BO3PAaCTAaHUL

KOJIM4YeCTBa HEeHYJIEBBIX 3JIEMEcHTOB B
HadaJIbLHOM COCTOAHUN

10 - 49 2 ynopanoodeHre CTPOK IO BO3PAaCTaHUD
KOJIMYeCTBa HEeHYJIEBBIX 3JIEMeHTOB,
[IOPOXIAaeMOTO KaxXIOM CTPOKOM B HaYaJIbHOM
COCTOSHUU

50 - 199 3 MMHMMAJIbHOM CTeleHM (Ha KaxIoM mare
VCKJIIDUEeHMM B KauecTBe BeOylen
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BHIOMpPAETCSA CTPOKa, ConepXallad
MMHMMAaJIbHOE KOJIMUECTBO HEHYJIEBHIX
BJIEMEHTOR)

> 199 4 MMHMMAaJIbLHOT'O JIOKAJLHOT'O RalloJiHeHud (Ha
KaXIOM llare MCKJIUYEHUM B KadeCTBe
BenyuelM BHOMpaeTCsa CTpOKa, NopoxIamlas
MMHMMAaJIbHOE KOJIMUECTBO HOBEIX HEHYJIEBEIX
3JIEMEHTOB)

Takast rpaganus ypoBHEH ONTHMHU3ALUMM OOBSCHIETCA TEM, YTO TPU MaJbIX pa3Mepax
3a/1a4yd HU3LIME YPOBHU ONTUMHU3ALMU JAIOT PE3YJIbTaThl HE HAMHOIO XY/IIINE, YEM CTapUIUe, U
OpU 3TOM TpeOyIOT MEHBIIMX BBIYUCIMTENbHBIX 3aTpaT. Haumnas ¢ rpanuusl npumepno 100
YPaBHEHUI CTapIlMe YPOBHU ONTHMHU3ALMK JTAIOT YBEPEHHO JIyUIIHE Pe3yJbTaThl, IPA 3TOM 32
CYET YMEHBIIECHHUS 3allOJIHEHMSI, pOCT 3aTpaT AJI 3TUX METO/J0B HE TAaKOM CYIECTBEHHBIN, KaKk
JUJIs ONTUMU3AIMK 1-10 U 2-10 ypOBHSL.

Jns 3amay  m000H pa3MEpHOCTH, Kak TpaBWIIO, pPE3YJibTaThl, JaBaeMble METOJIOM
MUHHMAJIBHOTO JIOKaJIbHOI'O 3aIlOJIHEHMS, HECKOJIBKO JIydllle, YE€M pe3yJbTaThbl, JaBacMble
METOJIOM MHHHMAalbHOW cTeneHu. Ecinum pasmepHocTh 3amaun - 10 200 ypaBHEHUI, 3THUM
BBIMTPBILIEM MOXKHO NpeHeOpeub, TaK KaK aJrOPUTM MUHUMAJIBHOTO JIOKAJIbHOTO 3aMOJHEHUS
paboTaeT HeCKOJIbKO ObIcTpee.

BooOmie, 3aTtparbl Ha BBIIOJHEHHE OJMHAKOBOIO Illara HCKIIOYEHHWH BO3pacTaroT B
3aBUCUMOCTH OT ypOBHS onTuMu3auuu. T.e., oHM MeHbule i 0-ro ypoBHS M MaKCUMAaJIbHO
BBICOKH Uil 4deTBepToro. OpHako, BCIEACTBHE TOrO, YTO CTapIIME METOJbl ONTHMH3ALUHU
3HAYUTENBHO Ooniee d(PPEeKTUBHO OOPIOTCS C 3aMOJHEHUEM, OHHM BBIMONHIIOT 3HAYUTEIHHO
MEHBIINKA 00BeM paboThl (MHOTJA HA TOPSAKH). 3a CYET JTOTO i OOJBIIMX 3a1ad OHHU
pabotaioT 1 3¢ (peKTUBHEE C TOUKH 3pPEHUS] YMEHBIICHHS 3aII0JIHEHHS U ObIcTpee.

[Tonb30oBaTenp MOXKET SBHO 3a/1aBaThb YPOBEHb ONTHMM3ALUNA MATPUYHOW CTPYKTYpBHI,
UCIIOJIB3YSl KIIIOUEBOM MapameTp mnporpammsl uHTerpupoBanuss OPTIM. Ilpu sToM 3HaueHue
kimoueBoro nmapamerpa OPTIM moxet ObITh 3amaHo B npenenax ot 0 10 4 (B 3aBUCUMOCTH OT
Tpebyemoro ypoBHA ontumuzanuu). Ecim TpeOyemblii ypoBeHb ONTUMH3AIMU  337aH
MOJIb30BaTEJIEM SIBHO, TO OH MPHUHUMAETCSA MPOrpaMMoi (hakTopu3alli BHE 3aBUCUMOCTHU OT
pa3Mepa peraeMoi 3a1aun.

BAKHO! 3nauenue kmoueBoro mapamerpa OPTIM nelcTBUTENBHO TOJBKO MpH
¢dbopmupoBaHnu HOBOM Mojenu. Bo Bpems 3amycka 3amaHus s yxe c(hOpMUPOBAHHON MOJenn
BBI30B MPOrpaMMbl (aKTOPU3ALMKM HE BBHIIOJHSAETCS M ONTHMHU3ALMSA 3allOJHEHHS He
npousBoauTcs. il M3MEHEHUsT aIrOpuTMa NepeHyMepaluud HEOOXOJMMO BBIITOJHEHHE HOBOTO
3agaHus Ha ¢opMmupoBanue mozenu. Ecim B 3amaHuu Ha (opmupoBaHMEe M pacyeT HOBOM
MOJIEJIM yKa3aH BbI30B HECKOJIbKMX IPOrpaMM HHTETPUPOBAHUS, TO NPUHUMAETCS 3HAUYECHUE
kimoyeBoro napamerpa OPTIM njist nepBoi mporpaMmbl HHTETPUPOBAHUS.

Hanpumep, niast ¢GopMupoBaHus HOBOM MOJAETH HCHOJIB3YETCS 3a/laHue, CoJepiKaliee
CJEeYIOIIEE 3a/IaHUE HA PacyeT:

$ RUN:
llepBast nporpamma 'SHTERM (END=1)
Bropast nporpamma 'SHTERM (END=1.2, OPTIM=3)

B sTOM citydae sl onTHMHU3aNUU 3alOTHEHUs siIkoOMaHa OyJeT MCIOJIh30BAHO 3HAYCHHE
kmoueBoro mapamerpa OPTIM mo yMondanwro (TIOCKOJIBKY JUISi TIEPBOM  MPOTPaMMBbI
UHTETPUPOBAaHUS OH He 3adaH). 3HaueHue mnapamerpa OPTIM nnst BTOpOW mnporpammbl
WHTETPUPOBAHUS OyAET MPOUTHOPHUPOBAHO.
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5. MNMPOIrPAMMbI OTOBPAXEHUA

5.1. PA3OEN 3A0AHUA HA OTOBPAXXEHUE PE3YJIbTATOB
PACHETA. PA3NIU4YUE MEXKAY BbIXOOHOU U
OTOBPAXAEMOUW NEPEMEHHbLIMW.

B kaxpgoit PRADIS-nporpaMme J0JDKEH TPUCYTCTBOBaTh pas3ien 3aJaHusl Ha
oToOpakeHHe pe3yIbTaTOB MOCIIE BHIMOTHEHUs pacueTa - pasnen $§ PRINT. Dror pa3nen Becerga
3agepmaer nporpammy. OH npelHa3sHadeH Ui BBIBOJA PE3YJIbTATOB IIOCJIE BBINOTHEHUS
pacuyeTa Ha pa3jIMyYHbIE BHEIIHHWE YCTPOWCTBA W IMPEJCTABICHHE 3TUX PE3yJIbTATOB B yJ0OHOU
1uis1 mosib3oBarens popme. B pazaene SPRINT mporpammMbl 0TOOpaKeHUs TIEPEUHCISIFOTCS B TOM
HOpsZIKE, B KOTOPOM OHM OYJYT BBI3BIBAaThCS MOJCUCTEMON 0TOOpaskeHHsI pe3yIbTaTOB pacueTa.

Heckonpko c10B O TOM, KakuMe BEJWYMHBI JOCTYIHBI Ui OTOOpakeHHUs TMocie
BBINOJIHEHHS pacueTa padouei mporpammoit komriekca PRADIS.

AHaiu3 MpoLeccoB B MOJAENSAX JOCTATOYHO CIOXHBIX TEXHUYECKUX CHUCTEM IMPHUBOJIUT K
HEOOXOIMMOCTH pacyera OOJIBIIOro KOJIMYECTBA (MHOTAA JECSATKH M COTHU THICAY) PAa3JIMYHBIX
BenmnmunH Ha KAJKJIOM mare wunTerpupoBaHus. ECTECTBEHHO, 4YTO COXpaHEHHE BCEX
pe3yibTaTOB pacdera i KaXJA0ro MOMEHTa BPEMEHU IIPEJCTaBISAETCS HEBO3MOXKHBIM.
IToaTomy B komiuiekce PRADIS cymecTByer NmoHsATHE BBIXOJAHOW INEPEMEHHOW. BwIXomHbIE
nepeMeHHble onuchbiBatoTca B noapasnenax #OUTPUT ¢parmMeHTOB, BKIIOYEHHBIX B ONHCAHUE
Tekylero oobekTa. B kadecTBe pe3ysnbTaToOB pacdyeTa Ha KaXKIOM IIare WHTErpUPOBaHUS
coxpausieTcs MH(OpMAaIHs TOJIBKO MO BBIXOJHBIM ITEPEMEHHBIM. JTa HHPOpPMAIUs COXPaHIETCs
Ha JKECTKOM JIMCKe B (ailsie pe3yabTaToB pacuera.

[Tocne BeIMOMHEHMS pacueTa AJs NPEeACTaBICHUS Pe3yJbTaTOB B HYKHOU (opMe MOKHO
HCIOJIb30BaTh MPOrpaMMbl OTOOPa)KEHUSI PE3yJbTaTOB, OMMCAHHBIE B HACTOSIIEM pasfelie.
EctecTBeHHO, YTO JOCTYIHBIMH JII OTOOPAKEHUS SIBJISIIOTCS TOJIBKO BEIMYMHBI, OMTMCAHHBIE KaK
BBIXO/IHbIE TI€peMEHHble. BpIxonHas mepemeHHas, oToOpakaeMas B TOM HJIM MHOM BHJE C
MOMOIIBIO NTPOrPaMMBbl OTOOpaKEHUs!, Ha3bIBAaETCs 37IeCh 0ToOpaxaeMoil mepemeHHoM. [ToHsTHS
0oTOOpa)kaeMol MepeMEHHOW U BBIXOJHOW MEPEMEHHOW SBJISIOTCS JIOCTATOYHO OJIM3KUMHU (BCe
oToOpakaeMble MEPEMEHHbIE JOJKHBI OBITh BBHIXOAHBIMU. OOpaTHOE HE BCerjga BEPHO - 4acCTh
BBIXO/IHBIX IEPEMEHHBIX MOKET OBITh HE BOCTpeOOBaHa U HE OTOOPaXKATHCS).

[Ipu ananuse pe3yabTaTOB C MOMOIIBIO MPOrpPaMM OTOOpaXKEHHS CJelyeT UMEThb B BHUIY,
YTO TepBas 3amuch B ¢aill pe3yJbTaTOB pacueTa OCYLIECTBIISIETCS Mepe]l HayajioM pacyeTa B
MomeHT BpemeHu T = 0 (TouHee, mocie COBEpIICHUs MHULManu3upytouiero 0-ro mara nepBoi
nporpaMMoil uHTerpupoBanusi). [IoaToMy B OOJIBIIMHCTBE CIyyaeB OTCUET 3HAYEHHM BBIXOJIHBIX
NEpEeMEHHbIX OyIeT MPOU3BOAUTHCS OT HyIs (WIM OT 3HAYEHWH, MPUCBOCHHBIX BBIXOJHBIM
nepeMeHHbIM Ha 0-M mare).
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52.  OBLIASl MH®OPMALMS MO MPOrPAMMAM
OTOBPAXEHWS. KIMIOYEBbLIE MAPAMETPbI,
3AJAIOLLME OTOBPAXAEMbIA MHTEPBAI BPEMEHM
(START, END).

B nannom JOKYMCHTC OIIMCAHLBI ABC ITPOTrpaMMBbI OTOGp&)KCHI/IHZ

DISP - mporpamMMa MOArOTOBKHM JaHHBIX JJIsI OTOOpa)K€HMsI pe3ysIbTaTOB pacyeTra Ha
9KpaHe AucIuies: B mporpamme o0padboTku pe3yibratoB pacuera POSTPROCESSOR;

TABL - nporpamMma BbIBO/Ia TaOMUIIEI PE3yIbTATOB pacueTa B TEKCTOBBIN (haiin;

VYropasieHue mnporpaMmamMu OTOOpaK€HHUsS, KaKk M HIPOrpaMMOM HHTErpUpOBaHUS,
OCYILIECTBJISIETCS] C MIOMOLIbIO KJIIOUEBBIX MapameTpoB. /i Kakaol mporpaMMbl 0TOOpaxKeHus
UMeeTCsl CBOM Ha0Op KIIIOYEBBIX MapaMeTpoOB, 3aBUCALINI OT ee HazHadeHHs. OIMHAKOBBIMHU
ABIIAIOTCA TOJIBKO KitoueBble napameTrpsl START u END.

C nomomrsto kmroueBbix napameTpoB START u END monb3oBaTens MOXKET 3a1aBaTh
UHTEpBaJl BpeMeHU oToOpaxkeHHs. Kaxnplii U3 3THX mapaMeTpoB SIBISETCS HEOO0S3aTEeNbHBIM.
Hns mapamerpa START npunsto HyneBoe 3HaueHHe 1o ymondaHuto, 1t END - Bennmumnna
1.e10.

3HaueHue, 3a/JaBaeMoe IMoJb3oBaTeNeM s KiarodeBoro mnapamerpa END, nomxzo
IIpeBbIIATh 3HaYCHUE, 3agaBaemoe 11 napamerpa START. B nmpotuBHOM ciyuyae mporpamMMon
0TOOpaXeHUs AUATHOCTUPYETCS OMMUOKA, COOOIIEHHE O KOTOPOM BBIBOJUTCS Ha 3KpaH U B (aidi
SYSPRINT.TXT. IIpumep Takoro cooOIeHus:

DISP: HemonycTmMoe codYeTaHMe IapaMeTpPOB MIpOI'PaMMEI

oTOBpaxeHMUs .
I[IOCTABJIAAEMEIE OAHHEBIE :
UneHTUOMKATOP NPOTPaMMH : IlepeMemeHne TOukM A
napamerp START : 10.000
napamMeTp END : 10.000

Ecnu 3nadenue xiroueBoro mnapamerpa END jexur 3a BepXHUM NpPENEIoM pPEalbHO
pPACCUMTAHHOIO BPEMEHHOI'O MHTEpBajla, TO OyAeT oToOpakaTbcsd HWHTEpPBAJ OT MOMEHTa
BpeMeHHu, 3amaHHoro START, no mociennero MomeHTa BpPEMEHH, ISl KOTOPOTO HMEIOTCS
pe3yJIbTaThl pacuerTa.

Ecin onpenensempiii napamerpamu START um END wuHTepBam BpeMEHH JIEKUT 3a
npezenaMy pacCUUTaHHOTO MHTEpBaJla, TO IporpaMma OTOOpaXXeHHs BBIAAET COOTBETCTBYIOIEE
cooOuieHne 1 ocranasiuBaercs. Hampumep:

DISP: 3agmaHHEM AJNS [IOCTPOEHMST I'pPadMxoB BpeMeHHOM
MHTEpBajl JIEXMT BHE oGlacTu peBylbTaToB pacuera.
I[IOCTABJISIEMBIE ITAHHEBIE :

nneHTHUOMKaTOP NporpaMMsl : Ycunust B omnope
Havajyio 8aJaHHOT'O MHTepBana : 10.000
KOHel 3aJaHHOI'O MHTepBala : 20.000
BpeMsl NEPBHX PeSyJIbLTaTOB : .00000
BpeMsI NOCJEeNHMUX PeSBSyIbTaTOB 2.3785

B paccMOTpeHHBIX BBIIIE CITyYasiX JUArHOCTHPOBAHUS OLIMOKHU B KIFOUEBBIX MapaMeTpax ¢
BBIZIAY€ COOTBETCTBYIOIIETO COOOIICHHS, MporpamMma OTOOpakeHHs, IS KOTOpOil Oblia
oOHapy»xeHa omuOKa, OCTaHABIMBAETCS, U Jaliee OO ympaBieHHE MepeaacTcs Cleayromen
nmporpamMme OTOoOpakeHuss (€clii OHa €cTh), Jub0 Tmporeaypa oO0paOOTKM 3amaHus Ha
0TOOpakeHHE 3aBepIIaCTCs.
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Cnenyer OTMETHTh, YTO B Cllydae IMOBTOPHOIO HCIOJIb30BAaHUS OJTHOTO M TOTO K€
KJIFOUEBOTO TIapamMeTpa BHYTPH OJIHOM MpOTpaMMbl OTOOpakeHUsi OyJeT HCIOJIb30BAThCS
noclieIHee 3HaYeHHE KII0YeBOro mapaMerpa, Ipu 3TOM HUKAKUX JUATHOCTHUYECKUX COOOIIECHUMN
He BbaaeTcs. Hanpumep, B cneayromem cirydae

PesyneTaTe pacuera ' DISP ( END=5, END=10 )

3HaYeHHE KOHEYHOT'0 BpeMeHH OyJIeT MpUHATO paBHBIM 10 U 3Ta mporpamma oToOpaKeHus
MIPOJIOJDKUT PaboTy.

Jns  kaxaol W3 TpOrpaMM  OTOOpaX€HUsST MOXKET YKa3bIlBaThCSd CBOW  CITMCOK
0TOOpakaeMbIX TMEPEeMEHHBIX. ECIU 3TOT CHUCOK HE YKa3aH, TO NIporpamma OTOOpaskeHUs
BBIBOJIUT MAKCHMaJbHO BO3MOYKHOE JUIsl MCHOJIb3yeMOI0 YCTPOHCTBa OTOOpa)keHHs (WU AJist
TaHHOW KOHKPETHON IMPOTrpaMMBbl OTOOPaXKEHUS) KOTMIECTBO OTOOPAKAEMBIX IEPEMEHHBIX.

PaccmoTpuM cTpyKTypy BbI30Ba IPOrpaMMbl OTOOpa)KEHHUS Ha CIIEAYIOIIEM IIpUMeEpe:

PesyneTaTH pacuera ' DISP ( END = 5

llepemerrass 1 (2) = (10, 15),
Ilepemennast 2 = (, -15),
Ilepemennast 3 = (15, -15),
llepemMennast 4)

B sToM mpumepe mpeaycMOTpeH BBI30B IporpamMMmbl otoOpakenust DISP. Ilporpamme
npucBoeH wuaeHtuukatop "PesynpraThl pacuera". M3 KIIIOYEBBIX MapaMeTpOB OIpENeIeH
TOJNBbKO KitoueBor mapamerp END, 3HaueHHs OCTadbHBIX KJIHOYEBBIX IMAPAMETPOB 33JIat0TCS 11O
yMOJ4YaHHI0. B 3TOM BbI30B€ MporpamMmbl BBIBOJUTCS YEThIpE OTOOpakaeMbIX NEPEMEHHBIX.
ITepBas u3 wux ("llepemennas 1") sBIsAETCS MHOTOKOMIIOHCHTHOW. 3aJa€TCS BBIBOJI BTOPOM
KOMITOHEHTHI 3TOM TIEpeMEHHOU (eCiu /i1 MHOTOKOMIIOHEHTHOM TEPEeMEHHOM HE yKa3aTh SIBHO
HOMEp BBIBOJMMOM KOMIIOHEHTHI, TO IO YMOJTYaHUIO Oy/IeT BbIBEACHA MepBasi KOMIOHeHTa). [
KOKJIOM M3 TpeX IEpBbIX IEPEMEHHBIX 3aJaH CIHUCOK COOTBETCTBYIOIIMX ITOW IEPEMEHHOMN
napaMeTpoB (B JaHHOM CiIy4ae 3TH MapaMeTphbl ONpeAeNsioT Mpeiesbl MoCTpoeHus: rpaduka
nepeMmeHHoi). Jlng otoOpaxkaemoil nepemenHoi "IlepemenHnast 2" mepBblii M3 mapaMeTpoB
Oepercst mo ymoivaHuto, Juisi nepemenHoil "llepemenHas 4" o6a mapamerpa OepyTcs IO
YMOJTYaHHUIO.

Cnucok mapamMeTpoB, COOTBETCTBYIOIIMHA KaXJIO0W OTOOpakaeMOW IEepEMEHHOH, MOXKET
3a/1aBaThCs MOJIb30BATENIEM TOJIBKO B TOM CIIydae, €CJIM 3TO IPETyCMOTPEHO Ul UCTIOIb3yeMON
nporpamMmbl - oToOpakeHusi. B wactHocTn, mporpamma TABL He wumeeT Takoro crmcka
napameTpoB. Ilo3Tomy, eciii B IpPHUBEIEHHOM BBIIIE MPUMEPE 3aMEHUTh BBI3OB IMPOIPAMMBbI
DISP na BbI30B mporpammbl TABL, Hudero Oombllie HE MEHSS, TO TaKoe OMHCaHUE OyaeT
OIIHOOYHBIM.

Crnyuaii oToOpaskeHusi IepeMeHHON, KOTOpast BRIBOJUTCS U3 parMeHTa, BKIFOUYEHHOTO BO
(parMeHT BEpXHETO0 YPOBHA, OTIMYACTCA OT OOBIYHOIO Cilydas TeM, 4YTO CChUIKa Ha
0TOOpakaeMyl0 TMEpPEeMEHHYI0 JOJDKHAa OBITh COCTaBHOM W BKIIIOYaTh KaK COOCTBEHHO
UJCHTU(QUKATOP BBIXOJHOM TMEpeMEHHOW, Tak © HAeHTHHUKATop ¢parmenta (Wim
MOCIIE0BATENbHOCT HWACHTU(UKATOPOB (parMeHTOB B clydyae 'TiIyOokoro 3aneranus"
HEOoOXOJUMOW BBIXOJHOW mnepeMeHHoW). MneHTuduxaTopsl OTAENAOTCS JApyr OT Jpyra
cumBoiiom "/".

[IpuBoaum mpumep mogo0HOTO ciydasi, korjna B nporpamme TABL 3amano otoOpaskeHue
BBIXO/IHOM TIEpEMEHHOM, KOTOopasi BEIBOJUTCS U3 parMeHTa HYKHETO YPOBHSI:

{ BxawuaemMrm ¢pparmenHT }
$ FRAGMENT: AmopT

# BASE:

# STRUCT:
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I[IpyxMHa CTOMKM aMopTM3aTopa 'SV3KT (1 2 3 45 46 47;
Touxa A, Touka G,
HavaneHass OnIMHa OPYXMHE,
XapakTepucTMKka CXaTUSI IIPYXMHBI)

# OUTPUT:
Ycunmne Ha npyxmHe 'X (W:I[IpyxmHa cToMkm amopTmsaropa (2) ;1)

{ ronmomBHOM dparmenT }

$ FRAGMENT:

# BASE: 1

# STRUCT:

Crornxa amopTMsarTopa ' AMopT ( 12,13, ...., 34,35)

$ PRINT

PesynsTaTi pacuera 'TABL (;
Crorika amMopTuzaTopa/yYcunmue Ha MHNPyXMHE )
$ END
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53. MNPOrPAMMA NOArOTOBKW OAHHbIX AN
OTOBPAXEHUSA PE3YNbTATOB PACYETA HA 3KPAHE
OUCINES (DISP).

5.3.1.06wme cBeaeHus o nporpamme otobpaxeHus DISP.

Oro Haubojee YacTO HCHOIb3yeMas Mporpamma oroOpaxkeHus. C ee IMOMOIIBIO
M0JIb30BATENb MOXKET MOJIyYUTh TpaMKu W3MEHEHHs BBIXOJHBIX IEPEMEHHBIX B 3aBUCHUMOCTHU
OT BPEMEHM HJIM OT JAPYrOW BBIXOJHOM MEPEMEHHOW HEIOCPEACTBEHHO HA DKpaHE JMCILIES MPU
UCIOJIb30BaHUM  TIOCIE€  OKOHYaHMsl ~ pacdyera  OporpaMMbl  OOpabOOTKM  JaHHBIX
POSTPROCESSOR.

[Ipu onHokpaTHOM BBI3OBE mMporpammbl DISP MoxxHO BbIBecTH OT 1 710 5 0TOOpaskaeMbIX
nepeMeHHbIX. [[ns KaxI0M M3 HUX 3aJaeTcs JBa MapaMeTpa - HWKHUM W BEPXHUM IPEAEIIbI
noctpoeHus rpaduka. Ecim kakoil-ro W3 3THX MapaMeTpoB HE 3ajJaHbl, TO MporpaMma
ABTOMATUYECKU ONpEeJeNsieT 3HaUeHHE COOTBETCTBYIOLIEIo Ipejesa MOCTPOCHUs Tpaduka 1o
MaKCUMaJIbHOMY M MHHHMMAaJIbHOMY 3HAU€HHIO, PAaCCUMTAaHHOMY JHOO 3a Bech mpoliecc (mpu
SCALE=0), mu6o 3a BpeMeHHo nnTepBas oroopaxenus (nmpu SCALE=1).

Ecnu ns orobpaxenus: mporpamme DISP mepemaercs crimcok Oonee 5 mepeMeHHBIX, TO
OynyT oroOpakaTbCs MEpBbIE 5 MEPEMEHHBIX 3TOTO CIHCKA, a OCTaJbHbIE MepeMeHHbIe OyayT
UTHOPUPOBATHCS.

B ciyuae BbizoBa DISP 0e3 ykazaHusi cmucka oToOpaskaeMbIX MEPEMEHHBIX Ha SKpaHe
MOKHO TOCTpaHM4YHO mnpocMmaTpuBaTh rpaduku BCEX BbIXOAHBIX nepeMeHHbIX. Ha kaxmoi
TaKOM CTpaHUIle 0TOOpakaeTcs A0 MATH rPaQHUKOB.

B Tabmuue 5.1 npuBeneH mnepeueHb KIIOUEBBIX MapaMeTpOB HPOTrpaMMbl OTOOPaKEHHS
DISP ¢ ykasanmeM Ha3HauyeHus MNapaMeTpa, [IUANla30HA €ro BO3MOXHBIX 3HA4YCHHM U
IPUHUMAEMOT0 3HAYEHHS 110 yMOIYaHHIo (B ckoOKax B rpade "OrpannueHus Ha mapamerp’).

Tadoauua S5.1. Ilepeuensv knrouesvix napamempos npocpammsi DISP.

Nms Hasnauenue napamerpa Orpannuenus Ha |lIpumeuanue
napameTp

START |Bpems Hauana 0TOOpaKeHus 0..1%10% nojpaszaen 5.2

(0)

END BPEMS OKOHYAHHAOTOOPAXKEHHUS 0..1%10% noapaszaen 5.2
(1.e")

FROM | nopsinkoBbIit HOMep nepemeHHoH (B ciucke |0 ... 5 noapasaen 5.3.3

0ToOpa’kaeMbIX EPEMEHHBIX ITON (0)

MIPOrpaMMBbl ), IPUHUMAEMOH 3a
He3aBucumyto; npu FROM=0 rpadpuku
CTpPOSITCSI OT BpEMEHH

SCALE |mpusnak MacmtabupoBanus rpaduxos Ha |0, 1 nozapaszaen 5.3.4
uHTepBaje BeiBoaa; mpu SCALE>1 (0)
MUHHUMYM-MaKCHUMYM OTPEACISIOTCS 15
YKa3aHHOTO MHTEpBaJIa
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5.3.2.0npepeneHne He3aBUCMMOMN NepeMeHHOM NPU NOCTPOEHUU rpachukoB
(FROM).

OOBIYHO TpU MOCTPOCHUH TPaAdUKOB B KAUECTBE HE3aBUCHUMOMN NMEPEMEHHON MPUHUMAETCS
Bpems. s TOro, 4ToOBI CTPOWTH TpadUKH B 3aBUCUMOCTH OT OJHOW W3 BBIXOIHBIX
MepEMEHHBIX, UCTI0JIb3yeTcs KitoueBoil mapamerp FROM. On 3agaeT HoMep 3TOH NepeMeHHOH B
CITMCKE OTOOpaKaeMbIX MEPEMEHHBIX, 3aJaHHBIX JJI JAHHON IPOrpaMMbl OTOOpaXKEHUSI.

PaccmoTpum, Hanpumep, Takoi BbI30B porpaMmbl DISP:

PesyneTaTsl pacuera ' DISP (FROM=1;
I[lepemMemenne rpys=a,
llepemMemenne rpysa = (-0.50, -.55),
Ycunmne ymapa)

3n1ech NpeayCMOTPEHO IIOCTPOEHHME Ha H3KpaHe JucIuiess IpadUKOB JBYX BBIXOJHBIX
nepeMmeHHbIX: "llepemerienue rpysa" (BTopas nepemMeHHas B CIMCKE, 3HAYEHMs BEPXHEr0 U
HIDKHETO IPEJeNIoB 0TOOpakeHHUsl 3TOM NMEepeMEHHOH ompeseneHbl Mojiab3oBaTeseM) u "Ycuiue
yzaapa" B 3aBUCUMOCTH OT BBIXOJHOU nepeMeHHOU "[lepemenienue rpysa”. B aToM ke npumepe,
B ciydae eciu Oyzaer 3amaH kimodeBoi mapamerp FROM=2, B kadecTBe HE3aBUCHMOM
nepeMeHHoil Oyner BeIOpaHa Takke nepeMmeHHas "llepememienue rpysa", HO Ha 3TOT pa3
npenensl oToOpakeHus: (T.e., JieBasi U IpaBasi TPAHULBI MOJIS MOCTPOEHUs rpaduxoB) OyAyT
3aJlaHbl [10JIb30BATEIIEM.

[Tapamerp FROM urnopupyercs B IByX CiIydasiX.

Bo-nepBbix, ciyuyail, Korja CHHMCOK OTOOpakaeMbIX IepeMeHHbIX mporpammbl DISP
COCTOHUT U3 OJJHOM MEPEMEHHOM.

Bo-BTopsbIX, ecnu 3Hayenue napamerpa FROM mnpeBbilaeT KoJIM4ecTBO OTOOpa)kaeMbIX
NEPEMEHHBIX, 33/IaHHBIX JJIs MporpaMMmbl OTOOpa)keHHUs (CI0Jla OTHOCHUTCA M Cily4ail BbI30Ba
DISP ¢ napamerpom FROM, Ho 0e3 cniricka 0TOOpakaeMbIX IEPEMEHHBIX ).

5.3.3.ABTOMaTU4ecKoe MacwTabmpoBaHue rpacmkoB N0 MUHUMaNbHOMY-
MaKCMMasribHOMy 3Ha4eHu1I0 NepeMeHHbIX Ha MHTepBare oTobpaxeHus
(SCALE).

OOBIYHO MCIIOJIB3YIOTCS ABA CIIOCOOA OIpEeNeNieHHs] MPEeAeIoB OTOOpPa)XKEHUs BBIXOJHOM
IIEPEMEHHOM:

¢ ABTOMATHU4YCCKOC OIPCACIICHUC 10 MAKCUMAJIBHOMY U MHUHUMAJIbBHOMY JOCTUTHYTOMY 3a
BpEMA pacu€Ta 3HAYCHUTIO nepeMeHHoﬁ;
¢ ABHOC OIIPCACIICHUC ITOJIB30BATCIICM.

WNnorpna ObiBaeT yOOOHO HCIONB30BaTh aBTOMATHUYECKOE OIpEIeNieHHEe MpPEIeioB
0TOOpaKeHHs IEPEMEHHBIX HE M0 MAKCUMAIbHOMY 1 MUHUMAJIBHOMY JOCTUTHYTOMY 3HAYEHUIO
IIEPEMEHHOI 3a BeChb IEPHOJ pacyera, a M0 MAKCUMAJIbHOMY M MHMHHMAJIbHOMY 3HAaY€HHIO
MEepPEeMEeHHOIl Ha oTOoOpa)kaeMOM BpPEMEHHOM HHTepBaiyie. JlJii 3TOro HMCMonb3yeTcs KII0UeBOH
napametp SCALE.

Ecmn npu BeBoBe mporpammbl otoOpaxkenus DISP 3amano SCALE=1, To mnpenemns
OTOOpa)XEHUsI TeX IEPEMEHHBIX, Il KOTOPbIX OHU HE 3aJaHbl SIBHO, OIPEAEIAIOTCA IO
MUHUMAJIbHOMY M MaKCHMaJlbHOMY 3HAU€HUIO MEPEeMEHHON Ha oroOpakaeMoM HHTepBaje. B
IPOTUBHOM ciyyae (eciau He 3ajgaH kmrodeBod mapamerp SCALE, wnm 3amano SCALE=0),
npeneibl  OTOOpaKeHUs Uil TaKuX [EPEMEHHBIX OINpeAeNsioTcs IO HauOonbplIeMy U
HAaUMEHBIIEMY JIOCTUTHYTHIM 3HAYEHUSIM 3TOM IEpEMEHHOM 3a BCE BPEMsI pacyueTa.
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5.4. NMPOrPAMMA BbIBOAA TABJIULIbI PE3YIIbTATOB
PACYETA B TEKCTOBbIU ®AUII (TABL).

5.4.1.06wme cBegeHus o nporpamme otobpaxeHuns TABL.

[Iporpammy otobpakenuss TABL yn1o6HO HCIOIb30BaTh, KOT/Ia HYKHBI TOUHBIE 3HAUCHHS
KaKON-TM00 BBIXOJHOW MEPEeMEHHOW B KOHKPETHBIE MOMEHTHI BpeMeHH. lIporpamma cozmaer
TEKCTOBbIM (aiin ¢ pacmupennem GRF, B kKoTopoMm cojepxkurcs TaOaMuka H3MEHEHHs
YKa3aHHbBIX 0TOOpaKaeMbIX MIEPEMEHHBIX B 3aBUCUMOCTU OT BPEMEHHU.

[Ipu onHokpaTHOM BbI30Be nporpamMMbel TABL mMoxxHO BbIBecTH OT 1 10 14 0TOOpaskaeMbIxX
nepeMeHHbIX. [lapameTpsl a1 0ToOpaxkaeMbIX IEPEMEHHBIX HE 33J1al0TCS.

Ecnmu nns oroGpaxenus nporpamme TABL mepemaercst cnmcok Oosiee 14 BBIXOIHBIX
NEePEMEHHBIX, TO OyIyT oToOpa)kaTbcs NepBble 14 W3 HHUX, a OCTalbHbIE IEPEMEHHbIE OyayT
UTHOPUPOBATHCS.

B ciyuae BbizoBa TABL 6e3 yka3zanusi cnmcka oToOpa)kaeMbIX MEpEMEHHBIX TabIuuka
pe3yabTaToB OyJIeT CTPOUTHCS Ui 14 BBIXOJHBIX IEpeMEHHBbIX. B 3TOM ciiyuyae nosib30BaTesns He
UMEET BO3MOXKHOCTH YHPABIATh CIHCKOM BBIXOJHBIX II€PEMEHHBIX (OHU BbIOMpAIOTCS
nporpaMmmoii  TABL B 3aBucumoctH 0T uX pacnoiokeHus B paszpenax # OUTPUT
obOpabaTeiBacMoro 3amanusi. Kak npaBusiio, B TaOJIHIy pe3yJIbTaTOB OYIyT MOMAIATh MOCIETHUE
14 BBIXOJHBIX IEPEMEHHBIX).

B Tabnune 5.2 mpuBeneH nepeyeHb KIIOYEBBIX MapaMETPOB MPOrpaMMbl OTOOpa)KEHUs
TABL c¢ ykazaHueM Ha3HaueHMs [apaMeTpa, [uala3oHa €ro BO3MOJXKHBIX 3HAYEHUH U
MIPUHUMAEMOTO 3HAUYCHHUS 110 yMOJIYaHuIo (B ckoOkax B rpade "OrpannyeHus Ha mapametp").

Tadauua 5.2. Ilepeuens knroueevix napamempos npozpammel TABL.

Nmst Hasnayenue mapamerpa OrpanuueHus Ha [Tpumeuanne
napameTp
START |Bpems Hauana 0TOOpakeHUs 0..1*%10% nozpaszens.2
(0)
END BpeMst OKOHYaHus otoOpakenust |0 ... 1*¥10% noapaszens.2
(1*¥10")
OouT 1Iar BHIBOJA 110 BPEMEHH 1*¥107° ...1*%10% noapasnens.4.3
(1*¥10')
FORMF | ¢nar ynpasnenust popmarom 0,1 nozpaszen 5.4.3
BeiBOfIa; mpu FORMF=1 ¢opmar |(0)
BBIBOJIa C PUKCHPOBAHHOMN TOUKOM
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5.4.2.NMpumMep ncnonb3oBaHUA NporpaMmmMbl U ONUcCaHKe CTPYKTYpPbl BbiBOoAa
pe3ynbTaToB pacuyera.

[Mpenmonoxum, uto B pasgene $ PRINT mnporpamMmer moib3oBareis MPHCYTCTBYET
cleyroInii BbI30B iporpammel TABL:

PesynepTaTe pacuera ' TABL (OUT= 0.025; Ycunue,
CxopocTh,
Yckopenne)

JlonycTM TakXke, 4TO MOJENb, ISl KOTOPOM OCYILECTBISETCS BBIBOJI pE3YyJLTATOB,
HaspiBaeTcst TEST. Torama, mocne BBIMONHEHMS 3aJaHus Ha OTOOpa)XXE€HHE pe3yJbTaToB, B
TekymeMm karajore Oyzner co3naH daitn TEST.GRF. OH comepxuT Tabmully pe3yibTaToB
pacyeTa Uil TpexX yKa3aHHBIX Ipu BbI3oBe nporpammel TABL BeIxonHbIX nepemeHHbIX. [Ipumep
aHaJIOTUYHON TaOIMIIbI TPUBEIEH Ha puc. 5.2.

B BepxHneil yactu TaOaUIBl pacrieyaTbIBaeTCsl CIUCOK OTOOpakaeMbIX B JAaHHOM Cllydae
BBIXOJHBIX ITIEPEMEHHBIX. [IJIs KaXX0W TaKOW IIEPEMEHHON YKa3aHBbI :

* Mapkep (CHMMBOJI JIATUHCKOTO ajQaBHuTa, KOTOPbIM B TaOJuIle IMOMEYEH CTOoJOell,
COOTBETCTBYIOIINN JaHHON BBIXO/IHOM MepeMEHHOMN);

* UICHTU(DUKATOP BBIXOJHOM NEpPEMEHHOM;

* HOMEpP KOMIIOHEHTHI BBIXOJJHOW MEPEMEHHON (3TOT cTONOEl NMEET 3HaUYEHUE TOJIBKO IS
MHOT'OKOMITIOHEHTHBIX BBIXOJHBIX IEPEMEHHBIX);

* MUHHMYM M MaKCHUMyM 3Ha4ye€HHsl IMEpEMEHHOW Ha 3aJaHHOM HHTEpBaje BBIBOJA.
WuTtepBan BbIBOsa 0003HaUeH BBEpXy Hoj cioBamu "MunHuMyM MakcumyMm/ Ha uHTepBaie:'B
CKOOKax.

B neBom cronbue tabnuipl, popmupyemoii mporpammoit TABL, BeiBonutcst Bpemst. Lllar
MOCTPOEHUS TaOIHIIBI onpenensieTcs KiodeBbiM mapamerpom OUT (B ganHoMm ciydae - 0.025 ¢).
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Map- NnenTudmxaTop Homep MuHMMYyM MaxkcumMyM
Kep nepeMeHHOM’ KOMIIO— Ha MHTEepBaje:
HEHTH (.000000E+00 - .100000E+01)

A  VYcunue 1 -.114637E+03 .146368E+02

B CkopocTb 1 -.249016E-08 .100000E+01

C YcxopeHUue 1 -.100000E+03 .100000E+03
llar BEIBOIA TaOJaMIIE 3HAUESHUN : .250000E-01
I Bpemsa / Mapkepl A I B I C I
I---—-———————————- I---—-—————————- I---—-—————————- I---—-—————————- I
I I I I I
I .000000E+0Q0 I .000000E+00 I .0OOOOOOE+00 I .0OOOO0O0E+00 I
I .250000E-01 I .000000E+00 I .0OOOOOOE+00 I .00O0O000E+00 T
I .500000E-01 I .000000E+00 I .0OOOOOOE+00 I .00O0O000E+00 T
I .750000E-01 I .000000E+00 I .0OOOOOOE+00 I .0O0OO0O00E+00 I
I .100000E+0Q0 I .000000E+00 I .0OOOOOOE+00 I .00O0O0O00E+00 I
I .125000E+00 I .000000E+00 I .0OOOOOOE+00 I .00O0O000E+00 T
I .150000E+00 I .000000E+00 I .OOOOOOE+00 I .000O000E+00 T
I .175000E+00 I .000000E+00 I .0OOOOOOE+00 I .00O0O0O00E+00 I
I .200000E+00 I .000000E+00 I .0OOOOOOE+00 I .00O0O0O00E+00 I
I .225000E+00 I .000000E+00 I .OOOOOOE+00 I .000000E+00 T
I .250000E+00 I .000000E+00 I .OOOOOOE+00 I .000000E+00 T
I .275000E+00 I .000000E+00 I .0OOOOOOE+00 I .0OO0O000E+00 I
I .300000E+00 I .000000E+00 I .0OOOOOOE+00 I .0O0O000E+00 T
I .325000E+00 I .000000E+00 I .0OOOOOOE+00 I .0OOOOO0O0E+00 I
I .350000E+00 I .000000E+00 I .0OOOOOOE+00 I .0O0OO0O00E+00 I
I .375000E+00 I .000000E+00 I .0OOOOOOE+00 I .00O0O000E+00 T
I .400000E+00 I .000000E+00 I .0OOOOOOE+00 I .00O0O000E+00 T
I .425000E+00 I .000000E+00 I .0OOOOOOE+00 I .00O0O0O00E+00 I
I .450000E+00 I .000000E+00 I .0OOOOOOE+00 I .00O0O0O00E+00 I
I .475000E+00 I .000000E+00 I .OOOOOOE+00 I .000O000E+00 T
I .500000E+00 I -.111022E-02 I .111022E-04 I .111022E-02 I
I .525000E+00 I -.914430E+02 I .100000E+01 I -.205591E+01 I
I .550000E+00 I -.996542E+02 I .100000E+01 I -.722020E+01 T
I .575000E+00 I -.100582E+03 I .100000E+01 I -.193287E+00 T
I .600000E+0Q0 I -.100054E+03 I .100000E+01 I .455801E+00 I
I .625000E+00 I -.999712E+02 I .100000E+01 I .492229E-01 T
I .650000E+00 I -.999941E+02 I .100000E+01 I -.946223E-02 I
I .675000E+00 I -.999983E+02 I .100000E+01 I -.829607E-03 I
I .700000E+0Q0 I -.999965E+02 I .999967E+00 I -.329687E-02 I
I .725000E+00 I -.855700E+01 I -.855700E-09 I .205586E+01 T
I .750000E+00 I -.345820E+00 I -.347407E-10 I .722018E+01 T
I .775000E+00 I .580113E+00 I .580113E-10 I .193284E+00 T
I .800000E+00 I .543902E-01 I .538066E-11 I -.455800E+00 T
I .825000E+00 I -.288091E-01 I -.274052E-11 I -.492237E-01 I
I .850000E+00 I -.593950E-02 I -.497339E-12 I .946121E-02 I
I .875000E+00 I -.173626E-02 I -.443614E-13 I .829454E-03 T
I .900000E+00 I .189110E-03 I -.366850E-14 I -.152974E-03 T
I .925000E+00 I .432808E-04 I .212945E-16 I -.102346E-04 T
Puc.5.2. Ilpumep Tadaunbl pe3yjbTaTOB pacyeTa, NocTpoeHHoi nporpammoii TABL

PesymnbTatr
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5.4.3.lLUar noctpoeHus Tabnuusbl pesynbtatoB (OUT) u ynpaBneHue
¢opmaTom BbiBoga (FORMF).

C nomorsio kimoueBoro napamerpa OUT MOKHO ynpaBisTh MIaroM MOCTPOCHUS TaOIUIIbI
pe3yabraroB. [1o yMonmuanuro ero 3HadeHue npuaumaercs pasabiM 1. *10'°. Eciu nons3oBarens
npu BbI3oBe nporpaMmbl TABL He 3amaer mapamerp OUT wnnum 3agaeT Takyro €ro BEJIMYHUHY,
KOTOpasi TPEBBIIIAET BPEMEHHOH HHTEpBasl OTOOpaxkeHus, To B (aiin ¢ pacmmpernnem GRF
BbIIa€TCS TOJNBKO IamkKa TaOmuIbl pe3ylbTaToB (CIHUCOK OTOOpa)XKaeMbIX BBIXOJHBIX
NEPEMEHHBIX, UX MAaKCUMaJIbHOC ¥ MUHHMAJbHOE 3HAYCHHUS JJISI OTOOpakaeMoro BPEMEHHOTO
WHTEpBasa).

B npotuBHOM cityuae, Tabinia pe3yabTaTOB CTPOUTCS C IIaroM, 3a/1aBa€MbIM TapaMeTpoM
OUT. Ilonw3oBarens MOJDKEH MMETh B BUAY cleayromuil ¢akT. [TockoibKy, Kak TpaBuio,
IporpaMMa HMHTETPUPOBAHMSI UCIOJB3YET Il aHalu3a IEPEMEHHBIM Illar MHTErpUPOBAHUSA,
MOMEHTHI BPEMEHHM, TMoMajarolue B Tabmuiy puc.5.2., He OyAyT TOYHO COOTBETCTBOBATH
MOMEHTaM BPEMEHM, JJI1 KOTOPBIX 3THU pe3yJbTaTbhl COXpaHsiauch. [loaTomy naHHBIE,
BBIBOJIUMbIE B TaOUILy, MOTYYarOTCs JTUHEHHON WHTEPIONAINeN COOTBETCTBYIOUINX 3HAUYECHUN
nepeMeHHoi u3 (aiina pe3ynbpTaToB.

Eme omgHoit ocobenHocThio mporpamMmbl TABL siBrisieTcst Hammuue KIHOYEBOTO MapameTpa
FORMEF. On no3BosisieT mepeiT OT He Bceraa yaIoOHOH (HOpMBI 3alMCH YUCEN C TUIABAOIIeH
TOYKOM K 3amucH yucen ¢ pukcupoBaHHoW Toukoi mo ¢popmary FORTRANA F12.6 (Bcero mus
3alUCH YHUCJIa UCTIONB3yeTcsd 12 mo3unuid, u3 HUX 6 - IS 3amucH ApoOHOU yactu). s aToro
3ajaeTcsa 3HaueHue kiodeBoro mnapamerpa FORMF = 1. Ecim yucio He momemaercs B
yKa3aHHBIH (opMaT, Ha ITOM MECTE MeYaTalOTCs] CUMBOJIBI "*"".

Bepuemcs k mpumepy puc. 5.2. Ilpeamornoxkum, moib30BaTeisi HHTEpecyeT Oolee
NOJIpOOHBIN BBIBOJI pe3yibTaTOB pacyeTa g BpemeHHoro uHTeppana 0.5..0.8 cek. ¢ marom,
ckaxxem, 0.01 c. Ilpm sTtom Tpebyercsa HCHONB30BaTh (OpPMY TMpEACTaBICHUS YHCEN C
¢ukcupoBaHHoi Toukoil. Torma BbI30oB mporpammbl TABL Oyaer BbIIAAETH CIEAYIOLIUM
obpazoM:

PesyneTaTs pacuera ' TABL (START = 0.5, END=0.8,

ouT = 0.01, FORMF = 1;
Ycunme, CkopocTk, YCKOpeHHMe)
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Tabnuua, mocTpoeHHas pu TakoM BbI3oBe mporpammbsl TABL, BeIrIsAUT Kak Ha puc. 5.3.

PesyabTar
Map- NneHTndMKaTOP
Kep IIepeMeHHOM

A Ycunue
B CxopocTb
C VYckopeHue

llar BEHIBOOA TabOJMLIEI 3HAUESHUN :

I

I .500000
I .510000
I .520000
I .530000
I .540000
I .550000
I .560000
I .570000
I .580000
I .590000
I .600000
I .610000
I .620000
I .630000
I .640000
I .650000
I .660000
I .670000
I .680000
I .690000
I .700000
I .710000
I .720000
I .730000
I .740000
I .750000
I .760000
I .770000
I .780000
I .790000
I .800000
I

Howmep MyHVMYM MaxkcuMyM
KOMIIO— Ha MHTEepBaje:
HEHTEH (.500000E+00 - .800000E+00)
1 -.114637E+03 .146368E+02
1 -.249016E-08 .100000E+01
1 -.100000E+03 .100000E+03
.100000E-01
I B I I
I-————————————— I-————————————— I
I I I
.000000 I .000000 I .000000 I
.444039 1T 1.000000 I -59.313466 I
.659518 I 1.000000 I 35.134314 1T
.415579 1 1.000000 I -20.779569 I
.464125 1T 1.000000 I 12.266414 1T
.654178 I 1.000000 I -7.220202 I
.247663 I 1.000000 T 4.234966 I
.826511 I 1.000000 T -2.4620061 I
.119477 I 1.000000 I 1.425817 I
.918980 I 1.000000 I -.812921 1T
.054389 1T 1.000000 T .455801 I
.964158 I 1.000000 I -.249620 I
.023412 1 1.000000 I .130474 1T
.984773 1 1.000000 I -.064701 I
.009689 I 1.000000 I .028182 I
.994060 I 1.000000 I -.009462 T
.003685 I 1.000000 T .000902 1
.997894 1T 1.000000 T .002046 I
.999994 1 1.000000 I -.001118 T
.000867 I 1.000000 T -.000082 T
.997606 I .999978 I -.002187 I
.556439 I .000000 I 59.313434 1T
.659541 I .000000 T -35.134277 I
.586982 I .000000 T 20.779691 I
.464183 I .000000 T -12.266274 I
.345820 I .000000 I 7.220184 I
.247660 I .000000 T -4.234958 I
.173486 I .000000 T 2.462055 1T
.119477 I .000000 I -1.425816 I
.081018 I .000000 I .812919 1
.054390 I .000000 I -.455800 T
I I I

Puc. 5.3.

0.5...0.8. 3nayenune kaw4yesoro napamerpa FORMF =1

BoJiee noapo6HbIii BEIBO/ Pe3yIbTATOB pacyeTa /JJisi BpeMeHHOro HHTepBaJjia
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