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BBEJIEHHUE
1. HOHATUE SCADA-CUCTEMBbI
1.1 SCADA cucrema TRACE MODE

TRACE MODE 6 — nporpaMMHBIH KOMIUICKC, MpeaHA3HAYCHHBIN
JUIsl pa3pabOTKU M 3allyCKa B peaIbHOM BPEMEHU PACIpPEACICHHBIX aBTO-
MAaTU3UPOBAHHBIX CHUCTEM YIPABICHUS TEXHOJOTMYECKUMHU MPOIECCAMU
(ACVYTII) u pemienus psana 3anay ynpasiaenus npeanpusitueMm (ACYTI).

SCADA-cuctema TRACE MODE pa3paboTtana poccuiickoit ¢pupmoit
AdAstra Research Group, LTD. Ilocnennuii Ha JaHHBII MOMEHT TIPOIYKT -
10 5-ti penus 6-i1 Bepcun TRACE MODE, koTOpblid COAEPAKUT MOTHBIN
Habop nmporpamMMHbIX cpeacTB i co3nanus ACYTII u ACYIIL. SCADA-
cucrema TRACE MODE coaepxxut cpefictBa pazpaboTKu ONepaTopcKoro
unteppeiica  (SCADA/HMI).  mporpamMmupoBaHusi  KOHTPOJLJIEPOB
(Softlogic). ynpaBnenus ocHoBHbiMU (oHAamu (EAM). nepconanom
(HRM) u npousBoictBeHHbIMU Tiporieccamu (MES).

TRACE MODE 6 coaepXutT MHOKECTBO OMOIMOTEK PECYPCOB, TOTO-
BBIX K MCTIOJB30BAHUIO B MIPUKJIAIHBIX MPOEKTaX, OECIUIATHBIC IpaiBephl K
oosee yem 1600 KoHTpoOJUIepaM U TUIaTaM BBOJA/BbIBOA, cBbIIe 600 aHU-
MaIlMOHHBIX 00BEKTOB, Ooyiee 150 anropuTMoB 0OpaOOTKM JaHHBIX U
yIpaBJICHUs, KOMIUIEKCHBIE TEXHOJIOTUUECKHUE OOBEKTHI.

1.2 Apxurektypa TRACE MODE

Bce nporpammel, Bxogsiue B TRACE MODE, noapa3znenstorcsi Ha
JIBE TPYIIIbI (PUCYHOK 1.1): HHCTPYMEHTAIBHYI0 CUCTEMY Pa3padoTKu U
HCIOJIHUTEbHBbIe MoayJau. HTerpupoBanHas cpena pazpadborku (MC) —
eArHasi mporpaMMHas 000JI04Ka, cojeprKalias Bce HEOOXOIUMbIE CPEACT-
Ba i pa3padbotku npoekrta. MC Bkirouaet B ceds TpU peakTopa: pedax-
mop 6a3vl KaHalio8, pedaKmop npeocmasieHus OAHHbIX, PeoaKmop ulao-
JIOHO8.

B penakTope 0a3pl KaHAIOB CO3/1aeTCs MaTeMaTU4yecKasi OCHOBA CHC-
TEMBbI YIPaBICHUS: OMUCHIBAIOTCS KOH(MUTYpAIMH BCEX PaOOUYMX CTAHIIUMH,
KoHTpoJuiepoB 1 YCO. a Takxke HacTpauBaroTcs MHGHOPMAIMOHHBIE MOTO-
KM MEXIy HUMHU. 3/1€Ch K€ OMUCHIBAIOTCS BXOJIHBIE U BBIXOJIHBIE CUTHAIIBI
U WX CBS3b C YCTPOMCTBAMHU cOOpa JaHHBIX W YIPaBJICHUS: 3a4al0TCS TIe-
puonabl ompoca Wik (GOPMHUPOBAHHS CHUTHAJIOB, HACTPAMBAIOTCS 3aKOHBI



NEPBUYHON O0OpabOTKM M YINpaBIICHUS, TEXHOJIOTUYECKUE TPaHUIbI, MPO-
rpaMMbl 00paOOTKH JTaHHBIX W YIPABJIEHUSA, OCYIIECTBIISIETCS apXWBHUPO-
BaHHE TEXHOJOTMUYECKUX NapaMeTPOB, CETEBOM OOMEH, a TAKXKE PELIAlOTCs
HEKOTOpBIE APYTHE 3a0a4u.
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Pucynok — 1.1 Ctpykrypuas cxema TRACE MODE

PesynpTaTamu paboThl B 3TOM peAAaKTOpE SIBISIOTCS MaTeMaThyecKas
u uHpopmarmonHas crpykrypsl nmpoekta ACYTII, koTopast BKiItoyaeT Ha-
Ooop 6a3 kaHanmoB W (hailyioB KOHGUTypallud Il BCEX KOHTPOJUIEPOB H
ONEpPaTOPCKUX CTaHUUU (y37I0B) MPOEKTa, a Takxke (aili KoHpurypauuu
BCET0 MPOEKTa ¢ pacuiupeHremM cmt (st Bepcuu 6 paciiupeHue - prj).
Bce ocranbhbie (aiiiabl MpoekTa XpaHATCs B pabouyel JUPEKTOPUU B KaTa-
Jore, UMsi KOTOPOTO COBITAIACT C UMEHEM (aiisia KOH(UTypaIuu.

B penakrope mpenctaBieHus JaHHBIX pa3zpadaTsiBaeTcs Trpaduueckas
4acTh MPOEKTA CHUCTEMBI yrpaBieHusA. Co3qaeTcs CTaTUYHBIM PHUCYHOK
TEXHOJIOTHYECKOTO O0BEKTa, MOBEPX KOTOPOTO pa3MENIaroTCs AUHAMUYe-
cKkre (POpMbI OTOOPAKEHUS U YIIPABIICHUA.

OcHoBoii ucnoHuTeIbHON cucrembl TRACE ciykat — MOHHUTOpPBI
(MPB). MouuTop — nporpaMMHbIE MOJIYJIU PAa3IUYHOTO HA3HAYEHUS, MO/
YOPABJICHUEM KOTOPBIX B PEAJIbBHOM BPEMEHHU BBINOJIHAKOTCS COCTABHBIE
YacTU MPOEKTa, pa3MEIIAEMbI€ Ha OTAEJIbHBIX KOMIBIOTEpPAX HIJIH B KOH-
TPOJUIEpAX, MPEJHA3HAYCHHbIE 11 PadOTBl Ha BCEX YPOBHAX CHCTEM
ynpasiieHus. CyIlecTBYeT psll MPOrpaMMHBIX MOJIYJIEN, HA3HAYEHHUE KOTO-



pPBIX YETKO HE MPUBSA3aHO K (DYHKIIUSIM OJHOTO U3 MEPEUUCICHHBIX YPOB-
Hel cucteM yrnpapieHusa. K TakuM MOJyssiM OTHOCSITCS: TJI00alIbHBINA pe-
TUCTPATOp, CepBEp JOKymeHTUpoBaHusi, Web-aktuBatop, GSM-
aKTUBATOP.

I';100anbHBIA perucTpaTop npeaHa3HavueH sl 00ecTiedeHUsT HaIeK-
HOTO XpaHeHnus apxuBoB Texnporecca (TII). On apxuBupyer gaHHbIE, O-
ChUIaEMbIE €My 0 CETH MOHHMTOpamu peajbHoro Bpemenu (64 000 mapa-
MeTpoB ¢ auckpetHocThio 10 0.001 c), obGecrieunBaeT aBTOMATHYECKOE
BOCCTAHOBJIEHUE JJAHHBIX TOCJE COOs, a TaKkKEe MOXKET MEepeaBaTh apXUB-
HbIE JIaHHBIC JUISl POCMOTpPa MOHUTOpaM. [ 100abHBIN pErucTpaTop Mo-
xeT Ttakke BbicTynath kak OPC-cepBep u DDE-cepBep n noajiepxuBaet
oOMeH ¢ 6azamu manHbIxX yepe3s ODBC.

Jlns mokymeHTHpoBaHHs TexHojormdyeckor umHpopmaruu B TRACE
MODE wucnonp3yercss cCHEHUAIbHBIA  MOAYJb — CEpPBEP  JOKY-
MEHTUpPOBaHUA. JJOKYMEHTHPOBAHHUE OCYILECTBISETCS MO 11abjioHaM, CO3-
JaBaeMbIX MoJib30BaTesieM. OOBIYHO MOJATOTOBKA OTYETOB CUHXPOHU3HUPY-
€TCS C aCTPOHOMHYECKUM BPEMEHEM.

YTunnra KOHCOJb TPEBOI NPEAHA3HAYECHA 11 MPOCMOTPA OTYETOB
TpeBor pasHbix MPB oHOTO mpoekTa.

JIro6as pabouas cranius cuctembl TRACE MODE moxer BricTynaTh
B KauecTBe Web-cepBepa, YTO IMO3BOJSET YHPABISTH TEXHOJIOTUYECKUM
npouieccoM uepe3 Unurepuer (Internet). Ha yaanenHom koMmnbroTepe HEOO-
XOJIMMO UMETh TOJILKO JOCTyI K cetu MutepHer u Web-Opayzep. Peanu-
3yeTcsl JaHHBIN pexkuM MojrysieM Web-akTuBaTop.

Ces3b ¢ cepBepamu peanbHoro BpemeHn TRACE MODE takxe mo-
KET OCYIIECTBISITECS C IOMOIIBIO CPEACTB COTOBOM CBS3W CTaHIApTA
GSM, undpakpacHblil TOPT, CE€Th Ha OCHOBe UHTepderica RS-232/485 nnu
MOJIEM C MCTIOJIb30BaHMEM BBICOKOHaACKHOTO TTpoTokona TCP/IP.

Jlns obecrneyeHrss MOOWJIBHBIX Tosb3oBaTeneit ACY omnepatuBHOU
uH(popmalueld B peXuUMe pealbHOro BpeMeHHu ucnoibdyerca - GSM-
aktuBatop. OH mpenHa3sHAyeH [JIsi JUCTAHIIMOHHOIO MOHHUTOPHUHTA H
VIIPABJIEHUSI TEXHOJIOTUYECKAMU MPOLIECCAMHU, a TAKXKE I MOIYyYCHUS
onepatuBHOW uH(popManuu. B peanbHom Bpemenu GSM-akTuBaTop MO-
XKeT npuHuMath nHpopmaiuio ot 64 000 1aTYNKOB, OCYIIECTBIAT CyIep-
BU30PHOE YIIpaBJIEHUE, MOTy4YaTh TEXHUKO-DKOHOMUYECKYI0 HH(HOPMAIUIO
u3 0a3 JJaHHBIX Yepe3 CepBEp, UCMOIb3YIOMNM CTaHAAPTHBIE UHTEP(EHCHI
SQL/ODBC, OPC, DDE u 1. 1. Bes Bxoasiias nuadopmaiusi oToopaxkaeT-
csi rpaduuecku B BUJE AaHUMUPOBAHHBIX MHEMOCXeM U TpeHjioB. GSM-
aKTUBATOP TaK)KE€ MOXKHO NMPUMEHSTh B OXPAHHBIX CITyK0ax.



B TRACE MODE 6 Bce perakTopbl CUCTEMBI BBI3BIBAIOTCS U3 OJJHOM
nporpammsl - UnTerpupoBannoii cpensl pazpadorku (1C). C - enunas
nporpamMmmHas 000JI0YKa, COZAEprKallas BCE HEOOXOAUMBIE CpPEACTBA IS
pa3pabOTKH MPOEKTA.

Bce nepeMenHble npoekTa, K 4eMy Obl OHM HM OTHOCWJIMCH - K KOH-
TPOJIJIEPY, K OMEPATOPCKON CTAHIMU, K YMPABICHUIO TEXOOCIYyKUBAHUEM
WJIY TIPOU3BOACTBOM XPAHSTCS B €AMHOM 0a3e JaHHBIX MpoeKTa. Jlornye-
CKasl CTPYKTypa MPOEKTa MOJIHOCTBIO OTHEJIEHAa OT amnmnapaTHOM YacTH.
bilarogapst eIMHOMY NPOCTPAHCTBY PACHPENCIICHHBIX IEPEMEHHBIX, IIEpe-
MEHHBIE U3 Pa3HBIX Y3JI0B MOTYT CBSI3bIBATHCS MEXIY COOON TaKXkKe JIETKO,
KaK M B Mpejesiax OJHOr0 y3Jia, JII0Oble N3MEHEHHUsl, BHOCUMbIE B OOBEKT,
aBTOMATUYECKU MTPUMEHSIOTCS BE3/1€, I/ie OH ObLI 33/IeiCTBOBAH.

1.3 OcuoBHbIe noHATUA SCADA-cuctem TRACE MODE

IIpoekT cucTeMbl ynpaBJieHHUs - 3TO COBOKYITHOCTb BCEX MaTeMaTH-
YECKUX U TpauUecKuX 3JIEMEHTOB CUCTEMBI, (DYHKIIMOHUPYIOIIUX HA pa3-
JUYHBIX ONEPATOPCKUX CTAHIUSIX U KoHTpouiepax ogHoit ACY TII, oObe-
JUHEHHBIX WH()OPMAIIMOHHBIMU CBA3SIMU U €MHOW CHCTEMON apXHBHPO-
Banus. [lon mpoektom B TRACE MODE 6 nonumaercst BCS COBOKYI-
HOCTh JIaHHBIX M aJITOPUTMOB (PYHKIMOHUPOBaHUs pacnpeneneHHoit ACY
(ACYTII u/unu T-FACTORY), 3anannsix cpeacrsamu TRACE MODE.

Ntorom pazpaboTku MpoeKkTa sIBIsETCS co3jaHue (aiioB, cojeprka-
mux uHpopmanuoo 00 anropurmax padotel ACY. DTt (daitnsl pa3mernia-
IOTCSl Ha amnmapaTHBIX CpelcTBaX (KOMIBIOTEpPAX U KOHTPOJUJIEpax) U BbI-
MOJIHAKOTCS O] yIIpaBiaeHueM nucnonHuTenbHbIX Moayinen TRACE MODE
(MOHUTOPOB).

CocraBHas 4acTh MPOEKTA, pa3MeNlaeMasl Ha OTJEIbHOM KOMIIBIOTEPE
VI B KOHTPOJUIEPE W BBINOJIHSIEMAs] MOJ YIPABICHUEM OJHOTO WU He-
CKOJbKUX ncnodHuTenbHbIX Moayiied TRACE MODE, Ha3piBaeTcs y3j10mM
npoekra. Y3EJI - nm060oe ycTpoiCTBO B pamMKax MPOEKTa, B KOTOPOM 3a-
nynieHo nporpammHoe obecneduenne TRACE MODE, peanusyroniee cep-
BepHbIe (YHKIUU. ITO MOXKET OBITh KOHTPOJUIEP, ONEpaTopcKasi WM ap-
XuBHas cTaHuus. B mpoekte MmoxkeT ObITh A0 128 y310B. B 001Iem ciryuae
pa3MElIEHNE y3JIa Ha TOM € allapaTHOM CPEJICTBE, HA KOTOPOM OH JOJI-
KEH MCIOJHATHCS MO yIpaBJICHUEM MOHHUTOpPA, HE SIBIsIETCS 00s3aTelb-
HbIM - MOHHUTOPBI MOTYT 3arpyXaTh Y3JIbl C YAAJIEHHBIX anlapaTHBIX
CPEACTB.



BA3A KAHAJIOB - COBOKYNMHOCTh BCEX KaHAJIOB, MaTE€MaTUYE€CKHUX
00bexToB, FBD-niporpamm u IL-niporpamm, CO3/JaHHBIX JJI1 KaXKJI0TO0 KOH-
KpPETHOIO y3Ja.

OBBEKT BA3bl KAHAJIOB - cOBOKYITHOCTH JIFOOBIX KaHAJIOB, KO-
TOpOW MpUIKCAH OMpeAesIeHHbIH Habop CBOWCTB U arpuOyToB. Odopm-
JIEHHBIE TPYMIbI KAHAJIOB MOTYT OBITh MMOAYUHEHBI PYT APYTY U CO3/1aBaTh
TaKUM 00pa3oM HepapXUueCKUe CTPYKTYPHI.

JIPAVIBEPBI o6mena - mpaifBepsl, HCIOIb3yeMble MOHHTOPAMH
TRACE MODE pajist B3auMoI€MCTBUSI ¢ YCTPOUCTBAMH, MTPOTOKOIBI 0OMe-
Ha C KOTOPBIMU HE BCTPOCHBI B MOHUTOPBHI.



JlaGopaTopnas paGora Ne 1
N3yuenne cpeasit TRACE MODE 6. Co3nanue npocToro npoexkra

Heab padorsl: 3y4nTh OCHOBHBIE 3JIEMEHTHI MTPOEKTA, OCBOUTH TEX-
HOJIOTHIO CO3J]aHUsI OTEPAaTOPCKOro MHTepdenca ¢ MCHoNb30BaHUEM MeXa-
HH3Ma aBTOIIOCTPOCHHUS.

1. TeopeTnyeckue cBeIeHUA
1.1 Pazpaborka rpaduueckoro narepdeiica oneparopa

[Taker TRACE MODE 6 peanusyet rpadguueckoe mpeIcTaBICHHE XO-
J1a BBIMIOJIHEHUS TEXIPOLIECCA, a TAKXKE YIPABICHUE TEXIIPOLECCOM C I0-
MoIIIbI0 Tpaduueckux cpencts. ['paduueckuii unrepdeiic onepatopa pea-
JU3yeTCs B TPEX BUAAX:

1. B Buzae Habopa rpaguyecKuX IKPAHOB, N1a0JIOHBI KOTOPBIX pa3pa-
OaThIBAIOTCSL B peaKkTope mpeacraBjedus JaHHbix (PII/) — nusa y3nos,
KOTOpbIE€ HCIIOJIHSIOTCS MOHUTOPAaMH Ha amllapaTHBIX CPEACTBax, UMEIO-
MIMX JTOCTATOYHYIO MPOU3BOJUTENBHOCTh U JIPYyTM€ HEOOXOAUMBbIE Xapak-
TEPUCTUKH (HAPUMEP, MPU HCIOJIb30BAHUU OO0OBEMHOUN TpaduKu OT BU-
neocuctembl Tpebdyercs momaepxkka OpenGL 1.1). B cocrae TRACE
MODE 6 BxoauT 00JbIlIO€ KOJIMYECTBO PECYPCOB — TEKCTOB, M300paxke-
HUM, BUJCOKIUIIOB, PA3JIMYHBIX IPAPUUECKUX OOBEKTOB — KOTOPHIE MOTYT
UCIIOJIb30BATHCS MPU pa3padOTKe rpapuecKux 3KpaHoB.;

2. B Buje HaOopa rpaguyecKux maHeJsei, 1abJIOHbI KOTOPHIX pa3pa-
oateiBatoTcst B PITJ[ — i1 y3710B, KOTOPBIE UCTIONHSIOTCSI MOHUTOPAMU Ha
anmapaTHbIX CPEACTBAX, MMEIOIIUX OTPAHUYEHHYIO MPOU3BOIUTEIBHOCTD
(manpumep, B koHTposuiepax ¢ OC Windows CE);

3. B BHJIE MHEMOCXEeM — JJISI Y3JIOB, UCIIOJIHSAEMBIX MOHUTOPaMHU B Cpe-
ne DOS.

HNuterpupoBannas cpeaa (MC) pa3paboTkun oObeaUHSAET B €IUHOU
000JIOYKE HAaBUTATOp M HA0Op PEAAKTOPOB ISl CO3AaHUS BCEX COCTaB-
JSIOIIKX IPOeKTa. B HaBUrarope cTpykrypa NpoeKTa MpecTaBieHa B BUAC
nepesa. KopHeBble TpymIIbl 3TOro epeBa (CI0M) MPEeIONpPENeIeHbl U CO3-
JAl0TCsl aBTOMATHUYECKHU MPU CO3JaHUU HOBOTO MPOEKTa (CJIOM 0ToOpaxa-
I0TCSI B JIEBOM OKHE HaBUTaTOpa). DJIEMEHTapHbIE€ CTPYKTYpPHBIE COCTaB-
Jasitoie  (JIUCThSL CTPYKTYPHOTO JIepeBa) HA3bIBAIOTCS KOMIIOHEHTAMHU
npoekTa. ['pynmnbsl KOMIOHEHTOB, KOTOPhIE MOTYT OBITh CO3JaHbl B CTPYK-
Type MpOEKTa, MpeJAHa3HaYeHbl JIs CTPYKTYpUpOBaHUA MpoekTa. B mpa-



BOM OKHE HaBUTaTOpa OTOOPAXKAETCS COJACPHKUMOE CJIos (TPYIIIbI), BbIje-
JIECHHOM B JICBOM OKHE.

1.2 Knaccupukanuss komnoneHtoB TRACE MODE

[lo ¢yHKIIMOHANHLHOMY HA3HAYEHHUIO KOMIIOHEHTHI MPOEKTa MO>KHO
pa3AeNUTh HAa BUJBI:
— KAHAJIbI — KOMIIOHEHTHI, OMPEEISIONINE aJrOPUTM pabOThl MPOEK-
Ta;
— A0JI0HBI — KOMIIOHEHTHI, KOTOPBIE MPU padoTe B peajibHOM BpeMe-
HU MOTYT BBI3bIBAThCSI KaHAJIAMM C Iepeadeil mapaMmerpoB (aHajor mo/-
nporpamm). Ilepenaya mapameTpoB HacTpauBaeTcs IMpU pa3pabOTKe Mpo-
exta B UC mocpeacTBOM MPUBS3KU apryMEHTOB IIA0JI0OHA K KaHallaM WU
UCTOYHUKAM/TIPUEMHUKaM;
- UCTOYHMKH/TIPUEMHUKH — 11a0JIOHBI KaHAJIOB OOMEHa C pa3InyHbI-
MH YCTPOWCTBAMH W NpuiioxkeHusMu. [lox ycTpolicTBamMu 3/1€Ch MOHHMa-
I0TCSI KOHTPOJUIEPHI, a TaKKE€ BHEIIHUE U BHYTPEHHUE MOJYJIM/TUIATHI pa3-
JUYHOTO Ha3HAYE€HUS, OOMEH C KOTOPBIMHU MOJJECPKUBACTCS MOHUTOPAMU
TRACE MODE (B ToM uuncinie uepe3 apaiiBepbl). CUCTEMHbIE IEPEMEHHBIE
TRACE MODE wu BcTpoeHHBIE reHepaTophl Takxke co3garorca B UC kak
VMCTOYHUKHU/TIPUEMHHUKHU;
— HA0OpbI pecypcoB — HAOOPHI TEKCTOB, U300pPAXKEHUN U BUICOKIH-
OB, KOTOpPbIE MOTYT OBITh MCHOJB30BaHbl MpPHU pa3padOTKe I1a0JIOHOB
rpaguUecKux 3KPaHOB;
— rpadpuyeckne 00bEKTbl — KOMIIOHEHTHI, TIPEACTABISAIONINE COOOM B
o0I1eM cirydae HECKOJIbKO rpaduuecKux 3JIEMEHTOB (M3 UMEIOIIUXCS B pe-
JAKTOpE MPEJCTABICHUs TaHHBIX), CTPYIIUPOBAHHBIX B OAuH. ['paduue-
CKU€ OOBEKTBHI MOTYT OBITh HCIOJIB30BAaHBI MPU pa3pabOTKe I1a0JIOHOB
rpagu4ecKux 3KPaHOB;
- nocJjeaoBarebHbie NOPThI — napamerpsl COM-1opTOB;
— CJI0Bapu co00IeHuii — HAOOpHI COOOIIEHUN, TeHEPUPYEMBIX MPHU
BO3HUKHOBEHHMH PA3JIMYHBIX COOBITHIA;
— KJIEMMbI — 3TH KOMIIOHEHTBI, ONHCHIBAIOIINE JICKTPUUECKUE KOH-
TaKThl (HampuMep, MOHTAXHBIX IIKA(OB), SABISIIOTCSA JJEMEHTAMHU CXEMBbI
anekTpuyeckux coeaquHeHni ACY.

1.2.1 Kanajabl

[lo pyHKIIMOHANBPHOMY HA3HAYEHMIO KJIACCHI KAHAJIOB MOXKHO CTPYII-
MUPOBATh CJIEAYIOIIUM 00pa3oM:
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1. xanHaybl 7151 pabOTHI C JAHHBIMU (YUCIIOBBIE KAHAJIbI):
— HEX16 - qy1s paboThl ¢ 2-60aiTOBBIMH LIEJIBIMHA YHCIIAMU;
—  HEX32 - qy1s1 paboThl ¢ 4-6aiTOBBIMU 1IEJIBIMUA YHUCIIAMM;
— FLOAT - nns pabotsl ¢ 4-0alTOBBIMU BEIIECTBEHHBIMHM YHCJIA-
MU,
— DOUBLE FLOAT - mns pabotbl ¢ 8-0aliTOBBIMH BEIIECTBEH-
HBIMU YHCIIAMU;
—  TIME - nHs paOOThI CO 3HAaYCHUSIMU BPEMEHU (J1aTa U BpeMmsi);
2. KaHaJbl JJI MOHUTOPHUHTA:
— CoObITHE - )11 MOHUTOPUHTA O0BEKTA C 1IEJIbI0 (PUKCUPOBAHUS
BO3HUKHOBEHMSI/MCYE3HOBEHHSI HA 3TOM 00BEKTEe HEKOTOPOIO CO-
OBITHA UM CUTyalluu (HapUMEp, aBapuH);
3. KaHaJbl JUIs 3aJaHUS TIPaB MOJIb30BATEIICH:
— Tloan3oBareb - i 3a7aHUs TIpaB MOJIb30BATENsl HA pa3padoT-
Ky W/WJU 3aIyCK MPOEKTa,
4. xanaisl T-FACTORY:
— Enunnuna o6opynoBanms - JUIs y4eTa €IUHUIIEI 000PYA0BaHUA,
MJIJAHUPOBAHUS 1 MOHUTOPUHIA €€ TeXO0OCTyKUBaHMUS;
— Ilepconan - mns ydera pabOTHHKA, a Tak)Ke TUIAHUPOBAHUS U
MOHUTOPUHTA €r0 YYacTHs B TEX00CTyKMBAaHUU 000PYI0BaHMUS;
—  M-pecypc - 17151 ydeTa CKIIaJICKUX PECYpPCOB;
—  D-pecypc - 1711 MOHUTOPUHTA TEXOOCTYKUBAHUSI 000PY1I0BaAHUS
U psijia Ipyrux 3ajay;
5. KkaHaJibpl MHOTO(DYHKIITMOHAIHHOTO HA3HAYCHUS
— CALL - cBOIICTBO BBI30B KaHajla 3TOT0 Kjacca KOHPUTYpUPYET-
sl 1Sl BBIIOJIHEHUS pa3nuuHbiX GyHkui. B UC moxHO co3nath
CeAYIOIMEe KaHaJlbl 3TOTO KJlacca ¢ MPeyCTAHOBICHHBIM CBOW-
CTBOM BBI30B (MPU CO3/IaHUM TAaKOTO KaHajla B COOTBETCTBYIO-
meM cjoe I1abJOHOB CO3JaeTCsl Ia0JIOH, BBI3BIBAEMBIN KaHa-
JIOM): JKPaH - KaHall ¢ BBI30BOM I11absioHa 3kpaHa; [lporpamma
- KaHaj C BBI30BOM I1a0Jj0HA mporpamMmbl; JlokymMeHT - KaHa ¢
BBI30BOM I11a0s10Ha JokymeHTa; CBsa3b ¢ B/l - kaHan ¢ BHI30BOM
CBSI3U C 0a30il TaHHBIX.

1.2.2 II1a06J10HBI

[I1aG10H MOXKHO paccMaTpuBaTh Kak (DYHKIIMIO, KOTOPYIO BBI3bIBAET
OCHOBHasl mporpamMma (MOHHUTOp) C TMepeaadeid onpeaeleHHbIX 3HAYCHHIA.
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[ITabnons! BbI3bIBatOTCS KaHajmamu kjacca CALL (maGnoHbl nmporpamMm
MOTYT OBITh BbI3BAHBI KaHAJIAMU APYTUX KJIACCOB C HACTPOEHHBIM CBOMCT-
BOM BBI30B) IIPH UX OTPAOOTKE MOHUTOPOM.

3HadeHus B MIA0JIOH MepeaaroTcsa Yepe3 ero apryMeHThl. JTa mnepesa-
ya HactpauBaercs B MIC ¢ moMmouipio mpHBSI3KM apryMeHTOB I11a0J0Ha K
KaHajlaM WJIM MCTOYHUKAM/IIpUEMHUKaM B pefakTrope aprymeHTtoB. [lepe-
Jla4ya apryMEHTOB P BbI30BE 11a0JI0Ha 00sA3aTeNibHa — T.€., 11a0JI0H A0J-
E€H UMETh XOTs Obl OJJUH apryMeHT. B COOTBETCTBYIOIIMX CIIOSX CTPYK-
Typbl IPOEKTa MOTYT OBITh CO3JaHbl CIAEAYIOIINE MAa0I0HbI (KOMIIOHEHTHI
IPOEKTa): mAa0J0H; WA0J0H IKpaHa, rpaduyecKoil MaHeJad, MHEMO-
cXeMbl; IA0JIOH JOKYMeHTa (0T4eTa); mA0J0H CBSI3U ¢ 02301l JTaHHBIX
- KOMIIOHEHT IPOEKTa, B KOTOpOM XpaHsaTca SQL-3ampockl k onpeneneH-
HOU Oa3e TaHHBIX.

1.3 Kiaccudgukanus cjioes

[IpenonpeneneHHbie CIOU CTPYKTYPHI MPOEKTAa HMMEIOT CIIEIYIOIIee

Ha3HAYCHHE!

— Pecypcebl — i co3maHus MOJIB30BaTeJbLCKHX HAa0OpOB TEKCTOB,
M300pakeHUI ¥ BUICOKIUIIOB, a TAKkKe Tpadruueckux 00bHEKTOB;

—  IIa6goHBbI pOrpamMm — IS CO3AaHUs MAOIOHOB TPOTPAMM;

— IIa6aoHbI IKPAHOB — [JIs CO3/IaHMs Ia0JOHOB TpaUUECKUX IKpa-
HOB U TpapruecKux naHesneu;

— IHa6gonbl cBs3eii ¢ B — q1s co3manus ma0I0HOB CBsI3eil ¢ Oa3zaMu
TaHHBIX;

— IIa0aoHbI JOKYMEHTOB — /JII CO3JaHUS MIA0JIOHOB JOKYMEHTOB
(oTueroB);

— Dba3za KaHaJI0OB — 3TOT CJIOM SABIIETCS XPAHWIMILEM BCEX KAaHAJIOB
MPOEKTa. BBHINONHATE Olepanuu ¢ KaHaIaMH MOKHO B Pa3iWIHBIX
CJIOSIX, OJHAKO BO BCEX CIIy4asx ATH ONEpaIliy Ha CaMOM JeJie pealu-
3ytoTcs B ciioe ba3a kanasios;

— Cucrema — s KOHQUIYpPUPOBAaHMS Y3J0B M HMX COCTABIISIOLINX
(y3en co3zaercst Kak KOpHeBasi TpyIma 3TOro Cjios);

—  HCcTOYHUKU/MPUEMHHMKH — JJII CO3/IaHUS BCTPOSHHBIX T€HEPATOPOB,
1a0JIOHOB KaHAJIOB OOMEHA C Pa3JIUYHBIMU YCTPONCTBAMU WU MPO-
IrPaMMHBIMH TIPUJTIOKEHHUSIMH, a TaKKe JJIs1 KOH(QUTYpUPOBAHUS CHUC-
temHbIX nepeMmeHHbIx TRACE MODE 6,

—  TexHogorusi — mjis pa3paboOTKH MPOEKTa OT TEXHOJIOTHH (T.€. C TPYII-
MUPOBKON KOMITOHEHTOB T10 MPHU3HAKY WX MPHHAIICKHOCTH K TEXHO-
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jJorudeckoMy o0bekTy). Ilpu otmanke mpoekrta cioit TexHosorus
MOKET UIpaTh pojb y3ja — JJIs Hero ompeneneHa komanma Coxpa-
HUTH y3en it MPB. Kpome Toro, 1 3Toro ciios onpeneseHsl KO-
MaHJIbl B3aUMOJEHCTBHUS C TEXHOJIOTNMUECKOM 0a301 JaHHBIX;
Tononorust — 17151 pa3pabOTKK MPOEKTa OT TOIOJIOTHUH (T.€. C TPYIIIH-
POBKOM KOMIIOHEHTOB TI0 MECTY PACIOJIOKECHHUS);

KUIIuA — m1s onucanus JeKTpudecknx coequHenni ACY;
buoanorekyn KOMIOHEHTOB — JIJISI CO3aHUS OM0JIMO0TEeK 00HLEKTOB —
MPOEKTHBIX PEIICHUN OTACIBHBIX 3aJlady. ITOT CJIOM COJECPKUT MPEI0-
npeneneHubie rpynnsl «Cucremubie» u «Iloab3oBarenbckue». B
rpynie «CHcTeMHBbIe» coaepKarcsi OMOJIMOTEKH, MOJKIIOYEHHBIE K
NC 1o ymoryanuio.

1.4 Kinaccudukanus y3Jjios

V37abl IMPOCKTAa CO3AAKOTCA KAaK KOPHCBLIC I'DYIIIILI CJIOA «Cucremay.

[TpenonpeneneHHoe Ha3BaHME y3Jla YKa3bIBA€T HA CEMEWCTBO MOHMTOPOB,
JUIL KOTOPBIX J@HHBIM y3€l NpeJHa3HAaueH. Y3el MOXKET COAep:KATh
TOJIBKO T€ KOMIIOHEHTbI, KOTOPbIE MOAJEPKMBAOTCS MOHUTOPAMH CO-
OTBETCTBYIOLEI0 cemeiicTBa. B 001iem citydae, y3i1bl MOTYT BBIIOJIHATh-
Csl TIOJI YIPABJICHUEM PA3IMYHBIX MOHUTOPOB. Kak mpaBuiio, y3en BbINOJ-
HSETCA Ha OTACJIbHOM allllapaTHOM cpelacTBe. B ciywae 3amycka IBYX H
OoJiee y3JI0B Ha OJIHOM alnapaTHOM CPEICTBE OHO JIOJKHO OBITH 000pY10-
BaHO COOTBETCTBYIOIMM KOJIMYECTBOM CETEBBIX KapT. Knaccudukanus
y3JI0B:

RTM - mpennasHaueH Ui 3allyCKa HA KOMIbIOTepe IO yIpaBlie-
HUEM UCNONHUTENbHBIX MoayJen cemerictBa RTM (MPB) — MoHuTO-
POB C MOMAEPKKOI 0TOOpakeHHs rpa)uuecKuX IKPaHOB OIepaTo-
pa, moIep:KK0i 0OMeHa 10 Mocie0BaTeIbHOMY HHTep(ecy 1 ceTu
C pa3lIUYHbIM OOOpPYJOBAaHHMEM U BBIMOJHSIONIETO MEpecyeT KaHaloB
BCceX KiaccoB, kpome kaHaiioB T-FACTORY.

T-FACTORY - npepgHasHaueH Uil 3allyCKa Ha KOMIIBIOTEPE IO/
yIpaBJiieHHEM HucnolHUTENbHBIX Moaysel cemelictBa T-FACTORY —
MOHUTOPOB 1 pemeHus 3agay ACVYIL.

MicroRTM — mpenHazHadeH i 3aMyCcka Ha KOMIIBIOTEPE WA B
KOHTPOJLIepe 10T YIIPABJICHUEM HUCIIOJHUTEIBHBIX MOJYJIEU CEMEM-
ctBa Micro RTM. OcHoBHOE OTiIIMUME ITUX MOHUTOPOB OT MPB —
OTCYTCTBHE MOJIJIEPKKU OTOOpaxeHUs rpa@uuecKuX IKPaHOB.
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— Logger — npenHa3HayeH Il 3allyCKa Ha KOMIBIOTEPE MOJ yIpaBlie-
HUEM HUCHOJHUTENbHOro Moayis Logger (peructpaTtop) — MOHUTOPA,
CIIOCOOHOTO BECTH APXHUBBI M0 KAHAJAM BCEX Y3JIOB IMPOEKTA.

— EmbeddedRTM — npenHa3HauveH I 3aIlyCKa Ha KOMITBIOTEPE WU B
KOHTPpOJLIepe 10T YIIPABJICHUEM HUCIIOJHUTEIBHBIX MOJYJIEU CEMEM-
ctBa Embedded RTM — MOHUTOpPOB ¢ mogaepxkKoud rpadguueckux
naHeJjieil, MoaJIep>KKol oOMeHa ¢ 0OOpyJOBaHUWEM [0 PA3IUYHBIM
MIPOTOKOJIAM Y BBIMOJHSAIOLIETO IIEPECUET KAHATIOB.

— NanoRTM - npegHaszHaueH [ 3alycka B KOHTpOJLIepe I0J
yIIpaBjieHUEM HcCIoJHUTENBHOro Moaysis Nano RTM — monuropa,
anajmornuHoro Micro RTM, HO mnpelHa3HAuYEHHOTO Jisi paOOThI C
MAaJIBIM YMCJIOM KaHAJIOB.

—  Console — mpegHa3HayeH ISl 3allycKa Ha KOMITBIOTEpPE MO/ yITpaBJie-
HHUEM HCIIOJHUTEIIBHBIX MOJYJIEH, KOTOpble, B omyinuue ot MPB, He
BBINOJIHAKT mnepecyer KaHaaoB. KoHCOJIM IMO3BOJAIOT IMOJIy4YaTh
JTaHHBIE OT APYTUX Y3JIOB MPOEKTa MO CETH, OTOOpakaTh MX Ha Tpa-
bUUecKUX SKpaHaxX W YIPaBISATh TEXHOJIOTHUYECKHUM ITPOIIECCOM U3
rpapuku. KoHcoiM HE MOryT B3aMMOJEHCTBOBaTH C Yy3namMu -
FACTORY.

— TFactory Console — npeagHa3HaueH sl 3alyCcka Ha KOMIIBIOTEpE
IO/l YIIPABJICHUEM HUCIIOJHUTEIBHBIX MOIYJIEH, aHAJOTUYHBIX KOHCO-
JsSIM, HO, KPOME€ TOTr0, CIIOCOOHBIX B3aMMOJIEUCTBOBATH C y3iaMu T-
FACTORY.

— TM_OPC _Server — JTOT y3ei 3ape3epBUPOBaH.
1.5 Texnouorus paspadorku npoexkra B UC

Pazpabotka npoekta B UC BkiIIOUaET ClieIyIONIUE ITAIbI:
l.  co3maHue CTPYKTYphI MPOEKTa B HABUTATOPE;
2. KOH(pUTypUPOBaHUE WIH pa3padOTKa CTPYKTYPHBIX COCTABIISIFOIINX —
pa3paboTka 11a0JIOHOB TpadUUEeCKUX 3KPAHOB oOleparopa, pa3padoTka
m1abJIOHOB TIPOTPAMM, ONMMCAHUE UCTOYHUKOB/TIPUEMHHUKOB H T.I.;
3.  koH(uUrypupoBaHue UHPOPMAIIMOHHBIX TOTOKOB;
4.  BbeIOOp ammapaTHbiX cpeacTB ACY (KOMMbIOTEPOB, KOHTPOJIJIEPOB U
T.IL.);
5.  cosznanue y3i10B B ciioe CucreMa u ux KOHGUTypUPOBAHUE;
6.  pacnpeneneHue KaHajioB, CO3JIaHHBIX B PA3JIUYHBIX CIIOSX CTPYKTY-
pBl, TIO y371aM U KOH(pUrypupoBaHue MHTEP(HENCOB B3aUMOJICUCTBUS KOM-
MOHEHTOB B MH()OPMAIIMOHHBIX MOTOKAX;
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7. SKCHOPT JAHHBIX B y3Jbl ISl MOCIEAYIONIETO 3aycKa Mo/ yIpaBiie-
HueMm MoHUTOpoB TRACE MODE (110 komanae Coxpanuts ajist MPB).

[lepeuncniennbie npoueaypsl (3a UCKIFOYEHUEM TOCIEIHEN) U BXO/Is-
IIME€ B UX COCTaB ONEPAlMA MOTYT BBINOJHITHCA B MPOU3BOJILHOM IOPSII-
K€.

1.6 UnTerpupoBannas cpeaa pa3padoTku

NC ob6benuHseT B e1MHON 000JI0YKEe HABUTATOP U HA0OP peaKTOPOB
JUIS CO3/IaHUsl BceX cocTaBisironux npoekrta. MC numeeT MHOTOOKOHHBIN
uHTepderc.
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Pucynox 1.1 — Bun okna C pa3paboTku mpoekTa
B MC noanep:XuBarOTCS CTaHAAPTHBIE ONEpPALMM U3MEHEHHUS pa3Me-

pPOB M TMEpeMeIIeHNsS OKOH. B HaBWUTaTOpe CTPYyKTypa MPOEKTa MpPeacTaB-
JieHa B BUJIE JAepeBa (pucyHok 1.2).
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Pucynoxk 1.2 — Bujt okHa HaBUTaTOpa CTPYKTYPHI MPOCKTA

KopHeBpie rpymmsl 3TOr0 JIepeBa (Ca10M) MPEeIoNpeNEiIeHbl U CO3/1a-
IOTCSl aBTOMAaTHYECKHU MIPH CO3JaHUM HOBOI'O MPOEKTA (CJIIOU OTOOpaXKaroT-
Csl B JICBOM OKHE HaBUTATOpa). DJIEMEHTApPHBIE CTPYKTYPHBIE COCTABIISIO-
e (JUCThS CTPYKTYPHOTO JepeBa) HA3bIBAIOTCS KOMIIOHEHTAMM TIPOCK-
Ta. Hanmpumep, KOMIIOHEHTaMH MPOEKTa SBIAIOTCS: KaHAI, KaHaJl, BHI3bI-
BaIONIMN 11a0JIOH; ITA0JIOH; WCTOYHUK JaHHBIX W T.J. ['pynmbl KOMIIO-
HEHTOB, KOTOPBhIE MOTYT OBITh CO3/IaHBI B CTPYKTYpE IIPOEKTA, MpeaHaA3HA-
YeHBI IJIs CTPYKTYpPHpPOBaHMs MpoekTa. CTPyKTYypUpOBaHUE B 3HAUUTENb-
HOM cTerieHu o0Jierdaer peaakTUPOBaHNE ITPOCKTA.

1.7 PenakTupoBanue CTPYKTYPbI POEKTA

Hagurarop nmeer cinenyronme cpencTsa sl PEIaKTUPOBAHUS CTPYK-
Typsl nipoekTa: MeHI0 IIpoeKT; maHein MHCTPYMEHTOB; KOHTEKCTHOE Me-
Hio. Jlna kondurypamuu/pa3padoTku 00BEKTOB CTPYKTYpPhl B HaBUTaToOpe
MPEyCMOTPEHBI KOMaHAbl CBOMCTBA &y PenakrupoBarnb &, C IIOMO-
IIBI0 KOTOPBIX JJISI KAXIOTO OOBEKTa CTPYKTYPHOTO JI€peBa MOTYT OBIThH
OTKPBITHI COOTBETCTBYIOIINE OKHO CBOMCTB U PEAAKTOP.

1.8 Co3nanue u pelakTHpPOBaHHe CBOMCTB 00bEKTOB CTPYKTYPbI
Jlist co3nanrs 0OBbEKTOB CTPYKTYpPbl (KOMIIOHEHTOB M TPYHI KOMIIO-

HGHTOB) HCIIOJIb3YIOTCA THUIIOBBIC KOMAH/IbI MCHIO HpOEKT, KOHTCKCTHOI'O
MCHIO U IIAHCJIM MHCTPYMCHTOB HaBHUI'aTOpA. MeHro HpOCKT, KOHTCKCTHOC
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MEHIO U TIaHEeJIhb HHCTPYMEHTOB HAaBUTATOpPa COACPKAT KOMAaH/IbI CO3/IaHMSI
TOJIBKO Te€X OOBEKTOB, KOTOPHIE MOXKET COJEPX aTh BBIICICHHBIM
cJIoi/Tpymma.

Ilo xomamme CBoiicTBa (ﬁ' — HaHEId HWHCTYMEHTOB, WJIA B
KOHTEKCTHOM MEHIO 00BbeKTa) B HIKHeW 4dactTu MC OTKphIBaeTCS OKHO
CBOMCTB BBIJICJICHHOTO 00BbEKTA CTPYKTYPHI ITPOCKTA.
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Pucynok 1.3 — Bujg okHa cBOMCTB 00bEKTa KaHAJI, CTPYKTYPhI IPOEKTa

OTa BKJIaJiKa NPUCYTCTBYET B OKHE CBOWCTB JIIOOOr0 0OOBEKTa CTPYK-

Typbl. Ha Helt oToOpaXkaroTcs/peJakTUPYIOTCS CIIeTyIONNe CBOMCTBRA:

—  Hmsa — ums o0bekTa (3a1aeTcst pa3padoTINKOM);

— KoaupoBka — KoupoBKa THIa 00BEKTa, 33JaBaeMasi 0 yMOJIYAHHUIO
B TRACE MODE. KonupoBKky 00BEKTa MOKHO HU3MEHUTHb C IIOMO-
IO 3TOTO MOJIS;

— KoMMeHTapuii — koMMeHTapuil pa3paboTINKa;

— HxoHka — UKOHKa, 3aJlaHHas JUIsl 00BbEKTa MO yMoIdaHuio. s cme-
Hbl UIKOHKHM HaJI0 HaXKaTh KHOMKY U BbIOPATh UKOHKY B MOSIBUBIIEMCS
MEHIO;

—  Tun — npenonpenenenubii B TRACE MODE tun o0bekTa;

—  ¥Y3ea — y3eil, B KOTOPbIA BXOAUT OOBEKT;

— CYeT4YHK CCBLUIOK — YHCIIO KOMIIOHEHTOB, CBSI3aHHBIX C JaHHBIM
KOMIIOHEHTOM WJIY BBI3BIBAIOIINX JAHHBIN KOMIIOHEHT;

— IlpuBsizka — xKoHUrypanusi CBOMCTBa CBSA3b. UTOOBI 3a1aTh CBS3b,
HYKHO Ha)XKaTh KHOIIKY CIIpaBa OT JaHHOTO TOJISI U BHIOpaTh B IHAJIO-
re, KOMIIOHEHT (KaHaJl UM UCTOYHUK/TIPUEMHUK) U €T0 aTpuoyT;

—  BbI30B — KoH(Urypanus cBoiicTBa BbI30B. UTOOBI 3a1aTh 3TO CBOM-
CTBO, HY’)KHO Ha)KaTh KHOIIKY CIIpaBa OT JAHHOTO MOJs U BHIOpaTh B
Juasore, TOKa3aHHOM Ha PUCYHKE HHKE, BHI3BIBAEMBIi 111a0JI0H.
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PucyHnok 1.4 — Bun okHa KOHQUTIypaluyd CBOWCTBAa BBI30B

1.9 AprymenTsl. Ta0iMuHbIA peJaKTOP APIYMEHTOB

ApryMeHTbl KOMIIOHEHTa WPOE€KTa M WX TNPUBS3KU K aTpuoy-
TaM/aprymMeHTaMm JpYrux KOMIIOHEHTOB HACTPaWBAalOTCA B TAOJIMYHOM pe-
JAKTOpe apryMeHTOB, B KOTOPOM IapaMeTphbl KaKJIOTO apryMeHTa 3aja-
I0TCSI B OTAENBHON CTPOKE. APryMEHTBI MOTYT OBITh CO3[aHbI TOJIBKO IJIS
mabynona u kaHana kiacca CALL ¢ HEHaCTpOEHHBIM CBONCTBOM BBI3OB,
IPU 3TOM PEAAKTOPhl apryMEHTOB 3THX KOMIIOHEHTOB MMEIOT OTJIMYalo-
mecs: QyHKIUH.

Cy1iecTByeT Takke TPEeTUH BUJ peaKTopa apryMEHTOB - JJI1 KOMIIO-
HEHTa C HAaCTPOEHHBIM CBOMCTBOM BBI30B. B 3TOM cilyyau mnpu 3aiaHuu
CBOMCTBa BBI30OB, TAa0JUIa apTyYMEHTOB IIA0JOHA KOMUPYETCA B BBI3bI-
BAIOIIMN KOMIIOHEHT (B TOM YKCJIE ¥ MIPUBSI3KH apTyMEHTOB, €CJTU OHU OblI-
JIY 33JIaHbl B PEJIAKTOPE apryMEHTOB I1a0JIOHA), TPU 3TOM B OKHE CBOWCTB
BBI3BIBAIOIIETO KOMITIOHEHTA TMOSBISETCA BKJIaJKka AprymeHTtbl. C momo-
B0 ATOM BKJIQJKU MPUBSI3KK apTyMEHTOB (TE€Teph yKe apryMEHTOB KOM-
MOHEHTA, BBI3BIBAIONIETO IMIA0JIOH) MOTYT ObITh MU3MEHEHBI (KOMITOHEHTHI
MOTYT BBI3BIBaTh OJAMH W TOT € IIA0JIOH C Nepeaadeld pa3iMyHbIX Napa-
MeTpoB). Takasi mepenpuBsizka HE OTpa)KaeTcs Ha TaOJIMIlEe apryMEHTOB
mabsiona. JlobamieHue/ynaneHle apryMeHTOB B I1a0JIOHE BOCIPOU3BO-
JUTCS. BO BCEX KOMIIOHEHTAaX, BBI3BIBAIOIIMX ATOT madioH. Kpome Toro,
3a/laHKe MPUBSI3KU apryMeHTa B Ia0JIOHE BOCIIPOU3BOAUTCS BO BCEX KOM-
MOHEHTAaX, BHI3BIBAIOIINX I1a0JI0H, B KOTOPBIX JaHHBIA apryMEHT HE ObLI
npuBszaH. OCHOBHBIEC TApaMETPhl APTYMEHTOB - MM$, THUII U THI JAHHBIX
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- HE MOT'YT OBbITh U3MEHEHBI B PEAAKTOPE apryMEHTOB KOMIIOHEHTa C Ha-
CTPOECHHBIM CBOKWCTBOM BbI30B.

Ecny KOMIIOHEHT UMEET apryMEHTBI, PEAAKTOP APTYMEHTOB JOCTYIIEH
B OKHE CBOWCTB U PEAAKTOPE HTOTO0 KOMIIOHEHTA.

1.10 IToss1 pegaKkTOpa apryMeHToB

TabnuuHbie peIaKTOpPhl apryMEHTOB HMMEIOT CJIEAYIOIIMH Habop Io-
JIEH:

* Ums - uMs apryMeHTa, 3aJ1aeTcsl 0 YMOJIYAHUIO U MOXKET ObITh W3-
MeHeHO. s mepexoja K peIakTUPOBAaHUI0O WMEHH ApryMEHTa HYXKHO
nBax bl HaxkaTh JIK B manHowm mosie. IMeHa aprymMmeHTOB OJHOIO W TOTO
K€ KOMITIOHEHTA JJOJIKHBI ObITh YHUKAJIbHBIMU;

e Tun - TUN aprymenTa; BbIOMpAeTCsl B CIIUCKE, KOTOPBIM OTKPBIBAETCS
npu nBoiiHoM Haxkatuu JIK B nannom nosie (INPUT - nepenava mo 3Haye-
Huo (s puema); OUTPUT u INPUT/OUTPUT - nepenaya 1o cChlIKe
(g mepenaun);

Tun gaHHBIX - TUN JaHHBIX. TUI JaHHBIX BHIOMPAETCS B CIUCKE, KO-
TOPBIM OTKPBIBAETCS MPU ABOMHOM Haxkatuu JIK B maHHOM moje. DTOT mna-
paMeTp TOJHKEH YUYUTHIBATHCS MIPU MPUBA3KE apryMEHTOB;

[ ] - oObsiBNIEHME MaccuBa, UCTIOIB3YETCA TOJIBKO B PYHKIMAX 112010~
HOB;

3HaYeHHe MO YMOJYAHUIO - 3HAYCHUE, YKA3aHHOE B 3TOM MOJIEe, UC-
MOJIb3YETCS MOHUTOPOM B CIIy4ae OTCYTCTBUS IPUBSI3KU Y ApTYMEHTA;

IIpuBsaska - npussska aprymenra. [Ipu norinoMm Haxkxatuu JIK B naH-
HOM II0JI€ Ha SKpaHE MOSIBIISIETCS TUAJIOT BHIOOpAa KOMIIOHEHTa/apryMeHTa
TUISl IPUBSI3KU;

IpuHaaexKHOCTh - 3apE3EPBUPOBAHO;

®daaru - Quaru, ycTaHOBJIIEHHBIE 7 apryMeHTa. MoryT ObITh ycTa-
HoBJIeHbI cnenytomue ¢iaaru: HW, SL, NP, PO. Ot ¢uaros 3aBucutr pe-
3yJbTAT aBTOMOCTPOCHUS/TIPUBSI3KUA KAHAJIOB;

I'pynna - HOMEp rpyImbl, K KOTOPOW MPUHAJIECKUAT apryMeHT. [[ns
TPYNIIUPOBAHUSI HYKHO BBIJICIATh HECKOJBKO APTyYMEHTOB W HaXaTb

KHOTIKY I'pynnupoBath BbljleJIeHHbI€ APTYMEHTBI - 110 3TON KOMaH-
JI€ BBIJIJICHHON TpyIIle apryMEHTOB aBTOMAaTUYECKHU MPHUCBAMBAETCA HO-
Mmep. Ot mapamerpa I'pynma 3aBUCUT pe3ybpTaT aBTOIMOCTPOCHUS KaHAJIOB
U3 peJaKkTopa apryMeHTOB;
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Ennnunbl n3MepeHus - €MHULBI U3MEPEeHUS (WK YHUDUITUPOBAH-

HBIN CHUTHAJ), BEIOUPAIOTCS B CMIUCKE, KOTOPHIA OTKPBIBAETCS MPU IBOTHOM
Haxxatuu JIK B janHom 1ose;

KoMmmenTapmuii - koMmMeHTapuil pa3paboT4rKa K apryMeHTY.
1.11 Pa3HOBMJIHOCTH pPeIaKTOPa apryMeHTOB
1.11.1 PegakTop aprymeHTOB 1Ia0JIOHA

Penakrop aprymeHToB mabiaoHa (puUCyHOK 1.5) CHaOXE€H TUMOBBIMU

WHCTPYMEHTaMU CO3/IaHusl, yJajaeHus1, padoTsl ¢ Oydepom oOMeHa U TTOHC-

Ka.

B Crphnres. npHassy

v ¥ RN — Sl A
Hrm Ten T nAsEeE e A o e an e | D Tpems  Ernsrmpeams | Kovessranie

PAGD ploW RERESL

| foroes || Orese || dmeeer |

Pucynok 1.5 — Buj okHa pejjakTopa apryMeHTOB 111a0JI0Ha

[Ipu 3amaHuM WUMEH apryMEHTOB I1a0JIOHA HYXHO YYHUTHIBaTh Clie-

TyroIIee:

1a0JIOHBI PKPAHOB U cBsizel ¢ BJl MCTIONB3YyIOT MHACKCHl apTyMEHTOB
- 3TO O3HAYAET, YTO MPU U3MEHEHUW MMEHHU apryMEHTa, Halpumep,
mabnona cBsa3u ¢ b/l B UC aBToMaTu4ecKkH HU3MCEHATCS: UMS COOT-
BETCTBYIOIIIETO apryMEHTa KOMIIOHEHTA, BBI3BIBAIOLIETO ATOT 11a0JIOH,
1 SQL-3ampoc, B KOTOPOM HCIIOJIB30BaH APTYMEHT;

1a0JIOHBI OTYETOB U MPOTPAMM HUCTIOJIB3YIOT UMEHA apTyMEHTOB — 3TO
03HAyaeT, 4YTo IMOCJIe U3MEHEHUSI UMEHHM apryMeHTa HeOoOXOAUMO CO-
OTBETCTBYIOIIUM 00pPa30M OTPEIaKTUPOBATH 11A0JIOH MPOrPaAMMBbI WU
JIOKYMEHTA.
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1.11.2 Pepaktop aprymenToB kaHaina CALL ¢ HeHacTpoOeHHBIM
coiicreom BbI3OB
B orminune ot pemakropa aprymMeHTOB I1a0JIOHA, B 3TOM PEIAKTOpE

MIPUCYTCTBYKOT UHCTPYMEHT — Co3naTh KaHAJIBI U NPUBA3ATH K ap-
rymenTam. [Io 53Toil KOMaHAE B TOM KE T'PYIIE KAHAIOB, K KOTOPOU IMpPHU-
HaJexuT U KaHan CALL, aBroMaTndeckd CO3ar0TCA KaHajbl U MPUBS-
3BIBAIOTCS K apryMEeHTaMm. AJITOPUTM 3TOM MPOLEAYPhl 3aBUCUT OT Tapa-
METPOB apryMEHTOB.

1.11.3 PemakTop aprymMeHTOB KOMIIOHEHTA ¢ HACTPOECHHBIM
ceoiicteom BbI3OB

B 3TOM penakTope OTCyTCTBYET MHCTPYMEHT CO3[aHUs apryMEHTOB U
IPUCYTCTBYET MEPeKIiouaTeTs — & CHHXPOHH3HPOBATL H3MEHEHHS
NPUBA30K €O BCeMM BbI30BamMM madgoHa. Eciou sTa onmms BKIOYEHA
(MKOHKa UMEET «yTOIUICHHBIN» BUJT), TO U3MEHEHHUE MPUBSI30K apryMEHTOB
JAHHOTO KOMITOHEHTAa PaBHO3HAYHO M3MEHEHHUIO TMPUBS30K BCEX KOMIIO-
HEHTOB, BBI3BIBAIOIIUX TOT K€ I1a0JIOH.
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2. Xoa padoTsl

Jlis u3ydeHus cpeicTB pa3pabOTKU U OCHOBHBIX 3JIEMEHTOB MPOEKTA,
PacCMOTPHUM IIPOLIECC €TI0 CO3AaHUs HA IPUMEPE.

2.1 Co3nanue y31a APM
Pa3paboTka mpoekTa HaYMHAETCA C 3ammycka I/IHTerinpOBaHHoﬁ cpeabl

pazpabotku (MCP) — TRACE MODE IDE 6 ukonka :

i

PucyHnok 2.1 — UuTerpupoBanHas cpejia pa3padoTKu

[Tocne 3anmycka MCP B menio «®aiia» BbiOMpaemM komaHay «Ha-
crpoiikn UC». B nosBUBIIEMCSI OKHE HACTPAUBAEM IYHKTHI — « Y POBEHb
CI0KHOCTI» (pUCYHOK 2.2) 1 «OTaaaka» (pucynke 2.3).

1 Hip et R ST
1 S b Tl KTUEH-r4
Famevwdl
-t 1 deran
R L B B Fogt T o e
e e
[T a
Sy T ETm
cdibEiam Ll fikr
FFoiwiaiare, m
b T mivars TTRSTER
ke T 1 D S R SR GTHT

Pucynok 2.2 — HacTpoliKu ypOBHS CJI0KHOCTH IIPOEKTa
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YPpOBHHU CIOKHOCTH:

— mpocTtoii - otobOpaxatorcs ciou Pecypesl, Cucrema, Hctounu-
ku/IIpuemuuku 1 bubnmoTekn KOMIOHEHTOB;

— CTAaHAAPTHBIH (3HAUYECHHE IO YMOJYAHUIO) - OTOOpa)karoTcs Te Ke
CJIOW, YTO W JJIA MPOCTOTO YPOBHSI, U BCE CIOM MIa0JIOHOB (3KPAHOB,
nporpamm, cBsasei ¢ bl u 1o0KkymMeHTOB);

—  KOMILIEKCHBIH - 0TOOpaXkaroTcs Bce ciiou, Kpome ciost baza kaHanos;

— HacTpamBaeMblil - NP BBIOOpPE 3TOTO YPOBHS B JHAJIOTE JIOCTYITHBI
NEepeKIIoYaTenn 0TOOpaKeHUsI BCeX CIIOEB, BKIIIOYas ciaoil ba3za kana-
JIOB.

= LasTpadii e
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.
Hvea weras Ih'w T :ﬁ rowa, Bl v s
L - wr
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____________
e e S R e o,

0 TR E e WA ERIL S TATHHIT O M 20

LR Ioma [LECET] I| M o a1 ”:b- Cas L T

Pucynok 2.3 — HacTpolKku OTJIaIKu y3JI0B MPOEKTA

C noMoIIbI0 UKOHKA UHCTPYMEHTAJIBHOM MMaHEIN “J co3mamuM HOBbII
npoekT. B HaBurarope mpoekra (pucyHok 2.4) Beiaenuth ctpoky «CHUC-
TEMA» u B kouTeKcTHOM MeHI0 BbiOpaTh «CO3/IATH Y3EJI» — RTM.

|
]
Sl I T —

(R T O
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Pucynok 2.4 — Co3gaHue HOBOIO y37a
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Jlnst co3nanus mabiaoHa dKpaHa, BI3BaTh KOHTEKCTHOE MEHIO K TPYII-
ne «RTM» u Beiopatsh «CO3JATH KOMITIOHEHT) — « 9KPAH» (pu-

CYHOK 2.5).

E| 52 Cuctema | I

= H H”F@ Cospare KOMIOHEHT b IEEIL

| s i Cosaare rpynny R .

B Wemoun i5) CosnaTe no watnoHy.. LokymerT

" ﬁ Eutinnor 2K SHHNTORMTE Cease_c_CHEN
¥} OtmieHue [Chil+L)

1] Konvpoeare [Chl+C)

".:ﬂ PesepeupoBaHuqe »

2] PenakTHpoBaTh

[epeMEHOBSTE. .

-] Ceosicrea
Pucynok 2.5 — Co3nanue malaoHa dKpaHa
2.2 Co3panue rpapu4ecKoro IKpaHa

JBoitHbiM mienmukoM JIK Ha kommoHeHTe IKpan#l OTKpoeM OKHO
rpaguyeckoro peaakropa.

2.2.1 Co3panue CTATHYECKOI'0 TEKCTA

PazmecTtrm B 1€EBOM BEpPXHEM YIJIy dKpaHA CTATUYECKHUM TEKCT — Hall-
n1ch «3HaYeHue mapamerpay». /i1 3TOro BBIITOJIHUM CIHEAYIOIIUE JACHCT-
BUSL:

—  Ha MaHeJIu UHCTPYMEHTOB rpaduueckoro peaakropa JIK mbim Bbijie-

M ukoHKy I'D «Teker» **°;

— B 1oJie rpayuuecKoro pelakTopa YCTAaHOBUM MPSIMOYTONAbHUK [, juist
yero 3apuxcupyeM JIK mouky npussaszku - 1eBblil BEpXHUN yIOJI;

—  pa3BepHEM MPSMOYTOJIBHUK JIBM)KEHHUEM Kypcopa 10 HEOOXOAMMOTO
pasmepa;

—  3adukcupyem JIK BeiOpannsbIil 3.
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12 Jepanttl®

LTEKCT*

Pucynox 2.6 — I'paduaeckuii amemenT « TekcT»

Jlyist mepexosia B peXKUM PEAaKTUPOBAHUS aTPUOYTOB Pa3MEIIEHHOTO

I'D Beraenum JIK mkoHky % Ha naxenu WHCTPYMEHTOB U JIBOVMHBIM IIET4Y-
koM JIK mo I'D oTkpoem okHO ero cBoMcTB (pucyHok 2.7). B nmpaBom mnome
ctpoku «Teker» Habepem «3HavyeHHe mapaMeTpa» U HaXMEM Ha Kia-
Buatype kiasuiry Enter.

(RERL ELHE, '] BT I

Pucynox 2.7 — I'paduuaeckuii amemedT « TekcT»

3akpoem OKHO CBOMCTB mieukoM JIK mo nkoHke e , ['D nmpumer Buj
— PUCYHOK 2.8.
l 2] Jxpantil® |

e
=T

3HaYEHME NapareTpa

e
T

Pucynok 2.8 — I'paduueckuii anement «Texct»
MEcin BBEAEHHBIN TEKCT HE YMECTUICSA B MPSIMOYTOJIbHUKE D, BbI-
JIEJIATE €r0 U PACTAHUTE 10 HY>KHOI'0 pa3Mepa ¢ HOMOLIBIO MBIIIIH.
JInsi aBTOMaTUYECKOr0O BBIBOJIA OKHA CBOMCTB ['D MO 3aBEpIICHUIO €Tr0
pa3MelIeHus] MOXKHO B HACTPOMKAX MHTETPUPOBAHHOM Cpelbl pa3padOTKU

25



B paznene «PIII/OcHoBHBIE CBOMCTBAa» aKTUBHPOBATh MYHKT «OTKPbI-
BaTh CBOICTBA aBTOMATH4YeCKN» (PUCYHOK 2.9).

X =L
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Pucynok 2.9 — OKHO HACTpOMKH aBTOMaTUYE€CKOTO BbIBOJIa CBOMCTB ['D

2.2.2 Co3paHde JUHAMHMYECKOr0 TEKCTAa, CO3JaHHE APryMeHTa
JKpaHa B NPouecce HACTPOUKM JUHAMUYECKOI0 TEKCTa

Co3manum 2JIEMEHT JJIS JUHAMHYECKOTO OTOOpaKEHUSI YHMCIECHHOTO
3HAYEHUs KaKOTro-TM00 MCTOYHUKA CUTHAJIA — BHEIIHETO WJIM BHYTPEHHETO
- myTeM 3afaHus nuHamuzanuu atpuoyrta «Texe» '3, s aToro HeoOxo-
JIAMO TIPOJIENIaTh CIEAYIOIINE AEUCTBUA:

—  co3gamMM M pasMectuM HOBbIM I'D " cmpasa or I'D ¢ Hagmmceo

«3HaueHHe MapaMeTpay;

—  OTKpOEM CBOMCTBA BHOBb pa3MenieHHoro ['0;
—  nBoutHbIM menkoM JIK Ha crpoke «Teker» BbI3oBeM MeHIO « Bua MH-

aukanum» (pucyHok 2.10);

100 M | E, ] d
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Pucynok 2.10 — Bug okHa HacTpOWKH
— B OpaBoOM Moje cTpoku mendkoM JIK BbI30BEM CIMCOK JOCTYIHBIX
TUIIOB JMHAMM3alMU aTpuOyTa U BbIOEpeM «3Ha4veHHe» (PUCYHOK
2.11);
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HeT QUHEMHZAL MM
{ 3HAYEHME

Arg = KoHcT.

Arg = KoHCT.

Arg & KoHcT.

Arg B gManasoHe

Pucynok 2.11 — Bug oxna

B OTKPBIBIIEMCS MEHKO HACTPOMKHU MapaMeTpOB JTUHAMM3ALMUU IIEIK-
HeM JIK B mpaBoM nosie ctpoku IlpuBs3ka,;

Tekct {TEKCTS

= Bug MHOMEALMHH SHaveHKHe

MNpreazka
= Poprar Generc
Generc g

Pucynok 2.12 — Bug oxna

B OTKphIBIIEMCS OKHE «CBoMcTBa mNpUBS3KM», Haxmem JIK 1o

HNKOHKC - Ha MMaHCJIN MHCTPYMCHTOB M TCM CaMbIM CO3Ja/IMM ap-
T'YMEHT madJoHa IKPaHa;

E CEUHL B IUHBHIEH

¥a- X G WE e ey i B i

|l-:m:e:-| Umr-2he || Jreanem: |

Pucynok 2.13 — Bug oxkHa

nBOMHBIM 1mieTykoM JIK BbeigennmM uMs apryMeHTa U U3MEHHUM €TO,
BBeAs ¢ kiaBuaTypbl «Ilapamerp» (31ech M B JalIbHEHIIIEM BBOJT
JTAHHBIX C KJIaBUATyphl OyJieM 3aBepliaTh HaxkaTueM kiaBuiiud Enter);
noAaTBepauM cBsi3b arpubyta Teker I'D ¢ JgaHHBIM aprymMeHTOM
menukom JIK no s3xpanHoi kHOTIKE 1'0TOBO;

3aKpOeM OKHO CBOMCTB ['D.

Cozpnannbiii rpaduueckuii Skpad Oy1eT UMETh CIASAYONTUNA BU/I:
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12 JIkpanttl®

JHa4eHMe NapareTpa {TERCTF

Pucynok 2.14 — Bup skpana

2.2.3 Co3naHue CTPeJOYHOr0 NPUOOpa, ¢ NPUBSA3KOH NMOKA3aHUN K

aprymMeHTy

[Ipumenum 1t oTOOpakeHus: 3HaueHus HOBBIN Tum [0 — «CTpesiou-

HbIII puoop». {1 3TOro HEOOXOAMMO BBITIOJIHUTH MOCIEA0BATEILHOCTD
EVCTBUM:

BBIZICIMM JIBOMHBIM miendykoM JIK Ha MHCTpyMEHTalbHOW NaHEeIu
rpadUUYecKoro peJakTopa HKOHKY 14 | ¥ BBIOEPEM M3 IOSBMBLIErOCS
MEHIO HKOHKY CTPEIOYHOr0 npudopa lﬂ];

ycTtaHoBuM [0 lﬂj, BBIOpAB €ro pazMep TaKuM, YTOOBI BCE IJIEMEHTHI
rpauKy ¥ TEKCTa Ha HEM ObUIM Pa300pUYMBBI U CUMMETPUYHBI (PUCY-
HOK 2.15);

NepenJIeM B PEKHUM PEJAKTUPOBAHUS U OTKPOEM OKHO CBOMCTB ['D
@)

;
menykom JIK Ha sxkpaHHOUM KHOIKE «OCHOBHAasI MPUBA3KA» OTKPOEM
OKHO TaOJIMYHOTO pPeIaKTOpa apryMEeHTOB 111a0JI0HA PKPaHa;
JIK BbIOEpeM yixe umeroniuiicsa apryment «Ilapamerpy;
noaTBepauM BeIOOp miemukoM JIK Ha kHotke «I'0TOBOY;
aBoitHeIM 1iemukoM JIK oTkpoem atpuOyT «3arojioBOK» U B CTPOKE
«Texker» BBeieM Haanuch «Ilapamerpy,

3aKpOEM OKHO CBOMCTB ['D Lel)
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Pucynok 2.15 — I'padpuueckunii anemeHT «CTpesiouHbIi Tpudop»

JIns mpoBEpKHM MPaBUIBHOCTU MPHUBSI30K ['D K aprymeHTaMm SKpaHa
BOCIOJIB3YEMCSL PEKUMOM SMYJIALMHU, IIEPEX0] B KOTOPBIN OCYIECTBIISET-

Csl C TMIOMOIIbI0 UKOHKH EI, naHenu WHCTPYMeHTOB. [lo HakaTuio, Ha K-
paH TpaduUecKOro peaaKTopa BBIBOAUTCS OKHO 3aJaHUS 3HAUYCHUS apry-
MEHTa B COOTBETCTBYIOIIEM MOJI€ (PUCYHOK 2.16).

JHAMEHHSA APTYFEHTOE

Mran Tun | 3Ha4eHuE |

[NaparmeTp FLOAT 0

Pucynok 2.16 — OkHO 3a7aHNs 3HAYEHUS apryMEHTa

3agaaum, sl npumepa, 3Hadenue — 25. Eciu o6a ['D oToOpaxkaror
BBEJICHHOE 3HA4Y€HHE, TO MIPUBS3KA BHITIOJIHEHA Bﬁﬂo. Brixon u3 pexxuma

AMYJIALUU — TOBTOpHOE Haxkatue JIK mo nkonke

3HadeHWe NapaMeTpa

I lapamatp

o SO0

."":I.:I:I

o0 - 0000
s {200 ) 53,83

Pucynok 2.17 — Pexum smyisinun
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2.3. ABTONOCTpPOEHHE KAHAJIA

I[JISI CO3JaHuA KaHaJia B Y3JIC IIPOCKTA 110 apryMEHTY madJoHa K-

pPaHa BOCIOJIb3yEMCS IPOLIEAYPO agmonocmpoenus. J{ns 3Toro:

B cioe «Cucremay» BoioepeM JIK yzen RTM _1;

B 1oJjie KOMIOHEHTOB y3ia JIK BeioepeM Jkpan#l;

nieTuKkoM rpaBoid kKHONKW MbIH (I1K) BbI30BEM KOHTEKCTHOE MEHIO,
B KOTOPOM OTKpOEM CBOWICTBa KOMIIOHEHTa JKpan#l u BbIOEepeM
BKJIAJKy «APryMeHTbD);

BbIiesinM JIK apryment «Ilapamerp» U ¢ MOMOIIBIO HKOHKHA CO3-
nanuM kaHai kinacca Float tuna Input ¢ umenem «Ilapamerp» (pu-
CyHOK 2.18).

[E K.aHankl

%I: drpaniti
Eb,: Maparetp

Pucynok 2.18 — Bux 0OKHa KOMIIOHEHTOB IIPOEKTA
2.3.1 3agaHue rpaHuIl M YCTABOK

JIBorHbiM miemukom JIK mmo kanany «Ilapamerp» OTKpoeM OKHO pe-

JAKTUPOBAHUSI €r0 aTpuOyTOB M 3aMoIHUM paszfen «paHuubDy KaK moka-
3aHO Ha pucyHke 2.19.
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Pucynok 2.19 — OkHO pelakTHpOBaHMS aTpUOYTOB KaHaia
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2.4. Co3naHue reHepaTOpPa CHHYCA M MPUBA3KA €ro K KaHAJIy

Jlo6aBrM B cOCTaB MPOEKTa UCTOYHUK CUTHAJIA — BHYTPEHHUMN reHepa-

TOP CHHYCOH/IbI, CBSDKEM €T0 ¢ CO3JaHHBIM KaHAJIOM M OlpoOyeM B paboTe
BBITIOJTHEHHBIC CPEJICTBA OTOOpakeHUs. {7151 3TOro mpojenaeM ClieayoIme
EeVCTBUA:

otkpoeM cion «Actounuku/Ilpuemunkm» u vepe3 [IK cozgagum B
HEM rpyniny KoMnoHeHToB «I'eHepaTopbl» (pucyHok 2.20);
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Pucynok 2.20 — Co3ganue B rpynny KOMIOHEHTOB «I'eHepaTopbi»

nBoHbIM 1enukom JIK oTtkpoem rpynny «I'eneparopsl_1» u co3na-
JIAM B HEW KOMITIOHEHT «CHHYCOMAA»;
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Pucynok 2.21 — Co3nanue komnoneHTa « CHHycouaa»
IEPETAHEM CO3JaHHbIM MCTOYHHMK Ha y3ea RTM 1 B cioit «Cucre-

May, a 3aTeM, B OTKPBIBIIEMCS] OKHE KOMIIOHEHTOB, Ha kaHal «Ilapa-
meTp» u otiyctum JIK (pucynok 2.22).
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Pucynok 2.22 — Buzx 0KHa IIpOEKTa MOCIIE MPUBSA3KA F'€HEPATOPA K KaHAITY

2.5. 3amyck npoexkTa

CoxpaHuM TPOEKT C MOMOIIbI WKOHKHU | 3anas B OTKPBIBIIEMCS
okHe ums Laba_1.prj. Ha nHCcTpyMeHTanbHOI MaHenn BbIOEpEM UKOHKY

Y TOATOTOBHUM ITPOEKT JUIS 3allycka B peanbHOM BpeMeHH. JIK Bbine-

auM B cioe «Cucrema» yzen RTM 1, a nocne, HaxaB JIK ukoHKy Ha
WHCTPYMEHTAIBHON MaHENH, 3aIlyCTUM HpO(I)aﬁHC3aHYCK/OCTaHOB po-

daiinepa OCymECTBISIETCS C MOMOIIBI0 HKOHKH Ha €r0 MHCTPYMEH-
TaJbHOM MaHeIH WIN KiIaBuIiHoi komonnanuu Ctrl+R.

B otkpriBmieMcs okne I'D crpaBa oT Haanmucu «3HaYeHHe mapaMeTt-
Pa» JOJKHO MOKa3bIBaThCA M3MEHEHUE CUHYCOMAAIBHOrO curHana. To e
3HAUYEHHE JIOJKEH 0TOOpaXKaTh U CTPENIOYHBIN mpudop (pucyHok 2.23).

|
(11T} 0811

Pucynok 2.23 — Buj okHa mipodaiisiepa
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J71st ocraHoBKU paboTHI mpodaiisiepa KHOMKA .
2.6. lo0aBieHue (pyHKUIMHU YIIPABJICHUSA

BBenem B coctaB rpaduueckoro 3xpana 1’9, mo3BoSIIOIUN peain30-
BaThb BBOJ YMCJIOBBIX 3HAYEHUM € KiaBuaTypsl. CO31aJMM HOBBIA apry-
MEHT 1a0JIoHa KpaHa uisl ux npuema. g aroro:

—  BBI30BEM I'papuecKHii SKpaH Ha peJaKTHPOBAHMUE;
— Ha MHCTPYMEHTAJIbHOW MaHelu rpauyecKkoro peaakropa BblOepeM

JIK ukonky ['D «Knomka» - =;

— ¢ IOMOIIBIO MBIIIKA pazMecTuM ['D B 1mose 3KpaHa Mo CTPEIOYHBIM
WHIUKATOPOM;

E =11 |

HITHTRI R TR IRICE DL SACKEL =

A . Rl

o 0

xl.m Anan

5
[ S

nan 1.1

Pucynok 2.24 — Bun rpadudeckoro skpaHa nocie 100aBiaeHus
AJIEMEHTAa KHOIIKA

—  TEPEeUJEM B PEKUM PEIAKTUPOBAHUSA b , BeiienuMm I'0 1 BbI30BEM
OKHO €r0 CBOMCTB;
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KHDI‘IKa Cnpaeka

= | B | &

CeolicTen 3HaueHHe
L[lsa COCTOAHKA Falze

Mnockan Falze
Tekct YnpaeneHue

LU pracgpr kS Shell Dlg. 12 #upHEIR

UEeT TercTa |
2an4eEa

M zotpaskerue

METHHHBIA pasmep Hsodpakerda  False
CrpbMe NpM cTapTe Falze

MNopckaska

Pucynok 2.25 — OKHO CBOMCTB 3JIEMEHTA KHOIKA

B nosie « TeKkeT» BBEAEM HAIUCH « Y IPABJICHUEY;
otkpoeM Omank «CoobiTuss» B 1 packpoem menio «Ilo HakaTHION

(mousePressed). Bribepem u3 cnucka komanay «J/lodaBurs Send
Valuey;

KHDI‘IKEI
s (B ¢
CeoicTED JHadeHHe
K.on gocTyna 1]

Cofemua

t- mousePreszed
HotaeuTe Nepegare sHaYeHME

+- mouzeReleazed
NotaeuTe MNokasare/ ok peTe 3 NEMEHTEI
HofaguTe MepeiTi Ha akpaH
HotaeuTe MNocnare KommeHT apAi
HotaeuTe MNocnarte nonckazky
HotaeuTe MNocnarte cTpoky

HotaeuTe BeinonHuTE

Pucynok 2.26 — OkHO HaCTPOUKH COOBITHH AJIEMEHTa KHOIKA

B PaCKPBIBIIIEMCSI MEHIO HACTPOEK BhIOpaHHON KOMaHAbI B Tosie « Tum
nepeaaum (Send Type)» BoiOepem u3 crnucka «BBecTH M mepeaarb
(Enter & Send)»;
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Pucynoxk 2.27 — OKHO HACTPOMKHU COOBITUH 3JIEMEHTa KHOTIKA

merakoM JIK B mone «PesyabtaTr (Destination)» BbI3oBeM TabiHy-

HBIW PEIAKTOP apryMEHTOB;

CO3JaJIUM €III€ OJAUH APTYMEHT U 3aJIaIUM €MY UM « Y IPABJICHUE»;
m3MeHuM tun aprymeHta Ha «IN/OUT», knonkon «I'0TOBO» MOI-

TBEpJAUM MPUBA3KY aTpuOyTa ['D K 3TOMYy aprymeHry;

P L paiicTes npusmi

Hrpameste LG IH/TUT BHJFEAL

[
s

uEJE. Orimen - ITEAdET :

Ul I T R S - &
I|-1'\.-|nr\. Tun Tan s | Jeawwn rogonmsan | Noesecs ©asem Fogene  Foonsessa-nn |Km-|1
Macwaern paglf GAR]TCAL

Pucynok 2.28 — OkHO co3gaHusi aprymMeHTa

3aKpoeM OKHO CBOMCTB ['D ¢ momomipto menyka JIK mo nkonke
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Hanee BeimosiHUM pazMerieHue ['D «Teker» miis oToOpakeHUs BBO-
JMMOTO C KJIABHATYpbl 3Ha4YeHUs. Bocmosb3yeMcsi yKe UMEIOIIHNMCA Ha
rpaduueckoM dkpane ['D myTeM ero KOnupoBaHMsI/BCTAaBKU U TIEPEITPUBSI3-
ku. /[ 3Toro:

—  BeigenuM JIK I'D «Teker», cimyxamnmuid 1y 0ToOpaKeHHUsT apryMeHTa

«IlapameTtp»;
—|I:I o 1

Pucynok 2.29 — BeieneHHbii rpaduuecKuii SJIeMEeHT

—  C TIOMOIIbIO UKOHKY [*2| Ha TTaHEeIN WHCTPYMEHTOB MJIM KOMOUHAIMEH
kiaButn Ctrl+C ckonupyem BoiaeneHHbIl ['D TekcT B Oydep oOMeHa;

—  janee ¢ IOMOIIBIO UKOHKH ® pi komGuHanueit kiasum Ctrl+V us-
BiedeM komuio I'D u3 Oydepa oOMeHa U TTOMECTUM ee Ha Tpaduue-
CKHUU DKPaH;

— nepeMectuM, yaepxubas Haxaton JIK, xormmio ['D «Teker» cnpaBa
OT pa3MeIIEeHHOro Ha 3kpane I'D KHomnka;

—  nBoitHbIM mierykoM JIK Ha nepemenienHom ['D «Tekem» oTKpoeM Ok-
HO €TI0 CBOMCTB,;

—  nBouHbIM menykoMm JIK Ha cTpoke «Tekcer» mepeieM K HACTPOMKe
AMHaMu3auu aaHHoro arpudyra I'D. B npaBom none crpoku «Ilpu-
Bsi3ka» MenukoMm JIK oTkpoem TaOMWYHBIA pEeakToOp apryMEHTOB
ma0JIoHa SKpaHa;

—  BblesM JIK B cimcke apryMeHT «YnpasiaeHue» u memdkom JIK mo
sKpaHHON KHomke «['0ToBO» mMoATBEpAMM MNpuBsI3Ky aTpubyrta ['D
«TekeT» K JaHHOMY apryMeHTY 111a0JIOHA SKpaHa;

—  3aKpoem OKHO CBOMCTB [ D «Tekcr».
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Pucynok 2.30 — OkHo HacTpoiiku npusizku atpudyta ['D « Teken»
2.7. IlpuBsi3Ka apryMeHTa 3KpaHa K KaHAJLy

Co3manuM 1o apryMeHTy «YmpaBJjieHue» I1a0J0oHa 3KpaHa, HOBBIN

KaHaJl U OTPENAKTUPyEM MPUBSI3KY aTpulyTa KaHajia K apryMeHTy 11abJio-
Ha 3Kpana. [y aToro:

B ciioe «Cucrema» otkpoeM y3eil RTM 1;
no memuky [1K BbI30BEM depe3 KOHTEKCTHOE MEHIO CBOWCTBA KOMIIO-
HEHTa JKpaH#l;

S Hupopaape | Tasrn Apryasia ST

B 50 R B &7 & W My

T [Tun . THo g [P e e— JRRT4 O .llpua::::.:
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Pucynok 2.31 — OkHO CBOMCTB KOMIIOHEHTa JKpan#1

BBIOEpEM BKJIAJKY «AprymeHTtbl», JIK BeiienuM aprymeHT «Ympas-

JICHHE» U C IIOMOIIBI0 UKOHKHU Iﬁ BBIINIOJIHUM aBTOIIOCTPOCHHUE KaHa-
na. B pesynbprare, B y3ne RTM _1 ,0yaeT co3aH kKaHal C MMEHEM
«YTpaBJiieHUEe»;
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Pucynok 2.32 — Bux OKHa KOMIIOHEHTOB IPOEKTa

— nBoviHbM menykoMm JIK B nmone «IIpuBsizka» apryMeHTa «YmnpasnJie-
HHMe» BBI30BEM OKHO HACTPOWKH CBS3M, BbIOEpEM B HEM aTpulyT
«BxoaHoe 3HaYeHHe» KaHalla «YnpaBjeHue» u kHonkou «Ilpussas-
Ka» MOATBEPAHUM CBSI3b apryMEHTa 3KpaHa « Y IpaBJjeHue» ¢ aTpuoy-
ToM «BX0oaHO€e 3HAaYeHHe» KaHala « Y paBJIeHH e,

—  3aKpOE€M OKHO CBOMCTB KOMIIOHEHTA JKPaH#2.
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PI/ICYHOK 2.33 — BI/II[ OKHa HaCTpOﬁKH aprymMcEHTa C anI/I6YTOM KaHaJia

i-"ﬂm-n:-wn-ﬁ

2.8. Pazmemienue I'D Tpenn

JIomoJIHUM CO3/ITaHHBIN 3KpaH HOBBIM ['D 17T COBMECTHOIO MPOCMOT-
pa U3MEHEHU 3HAYEHUIN KAaHAJIOB y3J1a BO BPEMEHU M OTCJIC)KMBAHUU TIpPE-
JIBICTOPUH — TPEH]IOM.

B npaBoii yactu rpaduueckoro skpana pazmectum I'D Tpenn i ISt
BbIBOJIa 3HaueHul «Ilapamerp» u «YnpaJienne» B Bujie rpadukon. Oc-
HOBHBIE cBoiicTBa [D =

il

OCTaBUM 3aJJaHHBIMH 110 YMOJIYaHHUIO. Hepel"meM

BO BKJIQJKY & u, BeiaenuB JIK crpoky «Kpusbie», ¢ momomiso 1K co3-
JaJIAM JIBE€ HOBBIX KpUBBIX. HacTpoum 1711 HUX NPUBSI3KK K CYIIECTBYIO-
MM apTyYMEHTaM, TOJIIUHY U UBET JTUHUU:
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Pucynok 2.34 — OxHo HacTpoiiku ['D — TpeHn

[Tocne Hactpoliku, I'D Tpena, npuMeTr BUJ — pPUCYHOK 2.35.
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Pucynok 2.35 - Bun I'D —ereHn

2.9 3anmyck npoekra

CoxpaHuM NPOEKT C MOMOLIBKD MKOHKHU d . Ha VHCTPYMEHTAIBHOU
nanenu BeiOepem JIK 5] 1 moAroToBUM TEM caMbIM MPOEKT JUIsl 3aITyCKa B

peanbHOM BpeMeHHU. C MOMOIIBI0 WKOHKH Ha UHCTPYMEHTAIBHOW Ta-
HEJIM 3aITyCTUM MPOEKT HA UCIIOJTHEHUE.

C moMoIlIbl0 KHONKHU «YTpaBjieHHe» 3a7alM BEIUYHHY «yNpPaB-
JAIIEro Bo3aecTBus (pucyHok 2.36).

Shateie EpaMe v 65,518 2805 F %

11l Al ‘=l

TR
e 2

T

Waecma o
VRARARMRHAS

Pucynok 2.36 — Bun okHa paboTsl nipodaitiepa
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2.10 IIpocreiimasi 00pad0TKa JaHHBIX

C noMouipr0 HOBOr0 KOMIIOHEHTa MPOEKTa — MIA0JJOHA NMPOrPaMMbl
CBSDKEM J[Ba MMEIOIINXCS KaHAJIa omnepanueil cnoxenus. bynem cymmupo-
BaTh peajbHble 3HaueHUs1 kaHaioB «Ilapamerp» u «YnpasJiieHue», a pe-
3yJbTaT MOMENIATh BO BHOBb CO3/IaHHBIN apryMeHT 3kpaHa «Cymmay.

CxonmpyeM n1Ba mniepBbiX ['D — «3Havyenne mapamerpa», «Teker» u
pasmectum ux HUKe 1’0 « KHomkay». I3MEHUM CTaTUYECKUN TEKCT MEPBO-
ro I'D na «Cymmay (pucyHok 2.37).

Wl IFG e A

CyMMa

Pucynok 2.37 — Bug okHa ¢ HOBBIMU 3JIEMEHTAMU

Junamuky HOBOro I'D mpuBsSHKEM K — TPEThbEMY apryMEHTY I1a0JIoHa
skpaHa Tuna «IN» ¢ umenem «Cymmay, KOTOPBIH CO3/1aiMM B MpPOIECCEe
MIPUBS3KU.

[ Ceoicrea NPHEAIKH

X R EE oo R D | v dh dh

Mg ‘THI‘I |THI'I,|J.aHHbI:-: |3HaqEHHenogmnnanHm ‘I'Ipusﬂs&a |¢‘naru ‘rpgnna |E.|1.M3ME|DEHMF| |KOMMEHTapHH |
Mapametp plall [REJREAL

Unpasnerme dulyIN/OUT ] REAL

Dy phall  BEIREAL

I loToEo H OTmeHa ” OTeAzaTe I

Pucynok 2.38 — OkHO co31aHus apryMeHTa

JlobaBuM ellle OJHY KPUBYHO Ha TPEH]I C MPHUBI3KONH K apryMeHTy
«Cymmay.
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Pucynok 2.39 — OxHo HacTpoiiku ['D — TpeH
2.11 Co3nanue nporpammel Ha s3bike Texno ST

Co3zgaauMm nporpamMmy, B KOTOPOl CyMMa ABYX apryMEHTOB, CBSI3aH-
HeIX c atpubytamu «PeasibHoe 3HavyeHue» kaHaioB «llapamerp» wu
«YnpasieHnue», OyaeT nmoMemaercs B TpeTuil aprymeHtT — «Cymmay. 3a-
TEM CBSDKEM apryMEHTHI 11a0J0HOB JIJIsl BBIBOJA Ha 3KpaH pe3yJibTara pa-
O0TBI MpOrpaMmbl 0€3 CO3AaHUs AOMOTHUTENBHOTO KaHaa.

JBoiitHbiM miemukoM JIK otkpoem y3en RTM 1 u cozpagum B HEM
koMnoHeHT «IIporpammay.

ﬂ'ﬁn CospaTe KOMOOHEHT k E AkpaH
¥z Cosaat rpunny 4 Mporpata

A CoxpaHuTe yzen onA MPB % HokyraeHT
F_',:. JarpyzqTe narn MPE Cenze_c_CHEN

Pucynok 2.40 — Co3ganue komnonenta — «lIporpammay

JBoitneM memukoMm JIK mo komnonenty Ilporpamma#l nepeiinem B
PEKUM €€ peTaKTUPOBAHMUSI.

MNporpararaat
E [x
CTpYKTYpa Nporpardragd
I'Ipnrpamma#'l
|_'ﬂ.-'—‘-.|:url_.|MEHTb|
|JJ-|EIKE|J'II:-HI:-IE NEpEtEHHEIE

| |anlﬁaanble NEeperEHHEIE

|_Iﬂq:";|HKLI.HH
@ETpgKTgpm

| |BHEIJJHHE GG HOT 2K

Pucynok 2.41 — OxHo komrioneHTa — «IIporpamma
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Brinenennem JIK B nepese mabnona «Ilporpamma#l» cTpoku «Ap-
rYMEHTbD» BBI30BEM TaOJMYHBIN PEakKTOp apryMEHTOB, B KOTOPOM C IIO-
MOIIBIO MKOHKH = 7 CO3Ja/iuM B PEJaKTOPE apryMEHTOB TPU apryMeHTa C
nMmeHamu «Ilapamerp», «Ynpasiaenue» u «Cymmay. [Ipu a3ToMm nepsbie
JIBa apryMeHTa JI0JKHbBI ObITh TUMA «IN», a Tpetnit — «OUT».

Bb' )@nnm""aal:éﬁ

Uit Trm THIT TarEImEy SHaYeHME II0  YIOITY SETE

Napewerp phnIN [RY]REAL
Yrpasmerme pla TN REAL
Cybmes plg OUT [R¥]REAL

Pucynok 2.42 — OkHO apryMeHTOB KOMIIOHEHTa — «[Iporpamma

Boeinenum JIK B nepeBe mabnmona ctpoky «Ilporpamma#l» u B 0T-
KphIBIIEMcs nuajore Beioop si3bika Beioepem s3bik ST.

B Buitop Bamka [ IporparsdHpoEoHIA E|

Do s sl TR A PO S R S L

IF:I AT rpeapaawd
._':'. SFF jaat s
l"_-:l [ RETTEE YRV B
l:__l [ RERTTEFTE & EE

DR ISR T & ]

__________

Crpeesa | | MEpw-aT= |. s |

Pucynok 2.43 — OkHO BbIOOpA sI3bIKA MPOrPAMMBI

ITo HaxxaTuro 3kpaHHOW KHONKUA «IIPHHATH» OTKPOETCS OKHO pelaK-
TOpa MpPOrpaMMBbl, ¢ 0OBIABICHHBIMH IepeMeHHbIMU. J[00aBUM B HETO clie-
JTYIOIIUN MPOrpaMMHBIN KO — PUCYHOK 2.44.

PROGRAM
VAR TINPUT Ilapawerp : REAL; END VAR
VAR INPUT ¥ropaenemme : REAL:; END VAR
VAE OUTPUT Cyrxwa : REAL: END VAR

Cyrda=Ilap aerp+¥IIpaEneswmie ;

END_PROGRAM|
Pucynok 2.44 — OkHO penakTopa mporpaMMbl
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C nomomb0 MKOHKHU Ha MHCTPYMEHTAJbHOW MaHEIW pPeJaKTopa
win Haxatuem F7 ckomnuiupyeM mporpamMmy U yOeIuMcsi B yCHEUTHOM
koMnuisanuu B okHe «Bbixox (Output)», BhI3bIBAEMOM W3 WHCTPYMEH-
TaJbHOW MMAHENH C TOMOIIbIO I/IKOHKI/I.

b8 TRACE MODE Scrpt Compiler +1.0

MNporpararaatt] tms compiled successfully

FornunaumMa OTnank.a

Pucynok 2.45 — OkHO pe3ynbTaTOB KOMIUJISALIUU IPOTrPAMMBI
2.12 IIpuBsi3ka apryMeHTOB POrpaMMblI

BoinonHUM NpUBS3KY apryMeHTOB MPOTPaMMbl K aTPpUOYTaM KaHa-
JIOB:

—  BbI30BEM cBoicTBa kKoMnoHeHTa «IIporpamma#1l)» uepe3 KOHTEKCT-
HOE MEHIO;

— BbeIOEpEM BKJIAAKYy «APrymMeHTHDY. JIBOWHBIM HakaTMeM B IIOJE
«IIpuBsiZKa» CBSIKEM apPryMeHThI MPOrPaMMbl C aTPUOyTaMH Ka-
Hay0B — aprymeHT «IlapameTrp» K peajlbHOMY 3HAYE€HHUI0 KaHaja

«IlapameTp», apryMeHT «YNIpaBJIeHNe» K pealbHOMY 3HAUEHUIO Ka-
Haja « Y IpaBJIeHHEe»;

4 Cua HEHIPHPOEaTE CEAZE LTACHCTE W RTH 1 .Mporparas1i4:Mapate Tp
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B Weros e TIREga e Armepean
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Pucynok 2.46 — OKHO HACTPOWMKHU MPUBSA3KHA APTYMEHTHI ITPOTPAMMBI
C aTpuOyTamMu KaHaJIOB
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JBoiiHbIM 1ienmykoM B mojie «IIpuBsi3ka» aprymeHra nporpammsbl
«CymMMa» BBI30BEM OKHO HACTPOMKH CBSI3H, BEIOEPEM B JIEBOM OKHE KaHAJI
ximacca CALL Jxpan#l, a B mpaBoM OTKPOEM BKJIAJIKy APryMeHTBHI U
yKkaxkeMm B Herl aprymeHT Cymma, 3ateM miemukom JIK 1o skpaHHON KHOTI-
ke IlpuBsI3Ka IOATBEPAUM CBA3b.

E Csirar o [y W e 2T s (e i TR T Mg r piweesa s 1 00D e
= Y Decreem g | Apnmine
= i RTH_3 Hisd T Tiin Liewiis .31--'-&1-'&:--_

MNapmasry gy Fa]AEAL

el g v i PLTIL T E5REAL

'r NMepmwr F,-u phaf ,E_HFIEAL

'.. HrpanrmiE

'._- Npcrparaas®iA

t B HoressrnTiomsani

EpeaTesapiipateitd | Tun el

[Moveasons soeer] fiveason: spraerd | Mosesnen ||- e |
Pucynoxk 2.47 — OxkHO KOH(DUTYPUPOBAHMSI CBSI3U apTyMEHTa
nporpamMmbl « Cymmay

B pesynbrare, Oy/ieM UMETh CIIEyIOLIUE CBSI3U — PUCYHOK 2.48.
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Pucynok 2.48 — OxHO npuBsa30k koMnoHeHTa «lIporpamma#1»

2.13 3anyck npoekra

CoxpaHUM MPOEKT C MOMOIIbIO MKOHKHU H Ha WHCTPYMEHTAIBHOU
nanenu Boioepem JIK ukoHky Y NOATOTOBUM TEM CaMbIM MPOEKT AJIst

3amycka B peaibHOM BpeMeHH. C MOMOIIbI0 MKOHKH Ha UHCTPYMEH-
TQJIbHOM TAHEJM 3allyCTUM PEXUM MCIOJHEHUA. 3aJaBas C IOMOIIbIO
KHOTIKA «YTpaBJieHUe» YIIPaBIISIIONINE BO3JCUCTBUA, OyJeM HaO0aaTh
HM3MEHEHHE PeaIbHOTO 3HAUEHHUS KaHalla « Y IpaBJIeHue).
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Pucynok 2.49 — Bun okHa paboTsl nipodaitiiepa

2.14 Csa3b no nporokoay DDE ¢ npunoxenunem MS Windows Ha

npumepe Excel MPB kak DDE-cepsep

Opranuzyem 3anpoc peajbHbIX 3HAYECHUN KaHAJOB y3Jia pa3paOoTaH-

HOTO npoekta npuioxenneM MS Windows B kauecTBe, KOTOpPOro BblOe-
peM kaury MS Excel. Jljig 3TOr0 BBITOJIHUM:

3amyck npuioxkerust MS Excel;

3amuIIeM B JIBYX siUeiKax MEepBOrO CTOJIOIA 3aMpoCchl Ha MOJyYeHHUE
JTAHHBIX

=RTMO|GET!IIapamerp

=RTMO|GET!Ynpasaenue

rae () — MHIUBUyaIbHBIN HOMED y371a B POEKTE;

3amycTUM Ha ucnoiaHenue yzen APM RTM 1

B MeHto Tabnuiel MS Excel «IlpaBkay» BbiOepeM koMaHay «CBS3W,
BBIJICTTUM 00a mapaMeTpa U HaxkKMeM KHONKY «OOHOBHTBY, MOCIE Ue-
ro 3aKkpoemM okHO kKHomnkoi OK.

YoOenuMmcst, UTO 3Ha4YEHHUA B stueiikax KHUrH Excel n3sMeHsroTcss BMecTe

C COOTBETCTBYIOIIMMHU pEATHbHBIMU 3HAUYCHUSIMHM KaHAJOB y3ja (3HAYCHUS
kaHana «IlapameTp» MeHsIETCS MOCTOSTHHO, a KaHala «YTPABJIEHUE) —
II0CJIe BBEJICHUS HOBOI'O 3Ha4YeHUs ¢ moMolbio I'D KHonka):
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Pucynok 2.50 — Bua okHa pa6(-)TI>1 npodaiinepa u MS Excel

3. Coaep:xxuMoe oT4eTa

B otueTe onucaTth OCHOBHBIE JIEMEHTHI ITPOCKTA, apryMCHTLI 2JICMCH-

TOB OIEpaTOPCKOro MHTepdeiica, co3aaHHble KaHaIbl U TpuBs3ku. [lpu-
BECTH CKPUHIIIOTHI OCHOBHOT'O OKHA OMEpPaTOpPCKOro uHrepdeiica B pexxnume
CUMYJISLIUH.

SO R =

4. KoHTpoJibHBbIE BONPOCHI

Hasnauenne SCADA cucrem.

OcHoBHeie 351eMenThl Ipoekta TRACE MODE.
Buzae! y310B npoekra.

OCHOBHBIE 3JIEMEHTHI ONEPATOPCKOTO UHTEpPeiica.
Kanan. Haznauenue. OCHOBHBIE TOHATHS.
[TonsiTe mabI0HOB, KJIacCU(PUKALIMS CIIOEB
Knaccudukanms y3nos

[TonsiTue M1a6JI0HOB, KJIaCCU(PUKALIMS CIIOEB
DTanbl CO3/IaHUsl CUCTEM YIIPABJICHUS

AprymMeHTbl, Ha3HAYEHNE, HACTPOKKA MOJIEN
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JlaGopaTtopnas padora Ne 2
Mounutopsl TRACE MODE. YncioBbie KaHAJBI.

Heap padorsr: M3yuyuTh anroput™ padOThl MOHUTOPOB, BUBI YUCIIO-
BBIX KaHaJIOB 00pa0OTKy, JaHHBIX B KaHalaX, OCHOBHBIE aTpUOYThI KaHa-
JIOB, IIEPECYET KAHAJIOB.

1. TeopeTnyeckue cBeIeHUA
1.1 Pabora monutopa TRACE MODE. Kanana 1aHHbIX

[Ipu crapTe MOHUTOP CUMTHIBAET MapaMeTphl y3ia, 3aJaHHbBIE B XOJI€
pa3zpabotku npoekta B UC, a Taxke mapameTpsl APYrux y3J10B ISl KOp-
PEKTHOTO B3aUMOJIEVCTBUS C HUMHU.

Anroput™m pabotsl m00oro mouutopa TRACE MODE 3akntovaercs B
aHaJIM3€ KaHAJ0B — CTPYKTYp MEPEMEHHBIX, CO3J]aBaeMbIX KaK MpHU pazpa-
ootke mpoekta B MC, Tak u B peadbHOM BpeMeHH. B 3aBUCHMOCTH OT
KJlacca M KOH(pUTypalUHu KaHalla, IO pe3ysibTaTaM €ro aHajn3a MOHUTOP
BBITIOJIHSET Ty WJIM UHYIO ONEPAlMI0 — 3alUCh 3HAYEHUW MTEPEMEHHBIX Ka-
Haja B apXUB, 3alIpOC 3HAYEHUS MCTOYHUKA JAHHBIX MO yKa3aHHOMY HH-
Tepdelicy U 3amuch 3TOr0 3HaYEHUs B KaHaJl, BBI30B IPauyECKOro 3KpaHa
ornepaTopa Ha IUCIUIEN U T.II.

[lox 3amuchio 3HaYeHUs B KaHal B OOLIEM Clydyae MOHUMAETCS MpHU-
CBOEHUE 3HAUEHUs nepeMeHHoM (aTpulOyTy) BXxoaHoe 3HaueHue 3Toro Ka-
Hana. [{ns kaHana MOryT OBITh CKOH(UTYPUPOBAHBI J]Ba BAXKHEUIIINX CBOM-
CTBa — CBfI3b U BbI30B.

[lepBoe CBOMCTBO O3HAYAET CMOCOOHOCTH KaHaja MPUHUMATh JTaHHbBIC
OT UCTOYHUKOB M MEPEJaBaTh JaHHbIC IPUEMHUKAM — JPYTUMU CIOBAMH, C
MOMOIIIbIO ATOTO CBOMCTBA MOXKHO KOH(UTypupoBaTh MHGOPMAIMOHHBIE
notoku ACY.

Btopoe cBOWCTBO 03HayaeT COCOOHOCThH KaHajla BBI3BAThH (peanin3o-
BaTh) MIA0JIOH C Mepeaaveil eMy HEeOOXOJIUMBIX MapaMeTpoB (JJig KaHaia
kiacca CALL cBoiicTBO BbI30B MMeEET paciiupeHnbie ¢pyHkiuu). Ha oc-
HOBE CBOMCTBA BBI30B pealin3yeTcs, HanmpuMep, rpadudeckuii natepdeiic
oreparopa, 0OMeH ¢ 6a30i JaHHBIX U T.JI.

COBOKYITHOCTh KaHAJIOB y3JIa Ha3bIBAETCA 0230il KAHAJIOB 3TOrO y3Ja.
Kuacc kanaga onpenenser ero odiiee HazHauenue. [Ipu pazpabortke mnpo-
€KTa MOT'YT OBITh CO3aHbl KaHAJIbI TOJIBKO MPEIONPEACIICHHBIX KJIACCOB.
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IlepemenHbIe, BXOASIIME B KaHAJ, Ha3bIBAIOTCS €r0 aTpudyTamMu. AT-
puOyTHI KaHaIa UMEIOT PA3JIMYHOE HA3HAYCHUE U PA3JTUYHBIN TUIT TAHHBIX.
byneBsl arpuOyThl U aTpuOyThI, KOTOPbIE MOTYT MPUHUMATh TOJBKO JIBa
OTIpe/IeJICHHBIX 3HaueHus, Ha3biBatoTCA (paaramm. [Ipumepom ¢uiara mo-
YKET CIYKWUTh THII KaHalla, KOTOPbIM npuHUMaeT aBa 3HadeHus — INPUT
(uncnoBeie kaHanbl Tuna INPUT npennasHaueHsl Uil IpueMa JTaHHBIX OT
uctouHnkoB) U OUTPUT (uucnossie kanansl Tuna OUTPUT npennasna-
YEeHBI JIJIs1 IEpeJayl CBOETrO 3HAUYCHUSI TPUEMHUKaM). ATpUOYThI, KOTOPBIE
UCIIOJB3YIOTCS ISl TIepe/laud 3HAY€HUH MPU BBI30BE 11a0JI0HA, Ha3bIBAKOT-
Csl apryMeHTaMH KaHayia. ATprOyTbl CHa0XXEHbI YUCIOBBIMUA MHAEKCAMU
(uHmekcanus aTpuOyToB HaumHaeTcs ¢ (0, MHAEKCAlUS apryMEHTOB — C
1000). ATpuOyThl UMEIOT MOJIHOE UMS 1 KOPOTKOE MM (MHEMOHHYECCKOE
obo3Hauenue). Mnenrudukaropamu atpuOyTa sSBISIFOTCS €ro WHACKC U, B psijie
ClTy4aeB, KOPOTKOE UMSI.

Kananbl comepxaT BHYTpU ce0s TIpEAOIpEesICHHbIC aJITOPUTMbI
(4acTb M3 HUX MOKET HACTPAaUBAThCS MOJB30BATENIEM), B COOTBETCTBUU C
KOTOPBIMU HEKOTOpbIE aTpUOYThl KaHaJla YCTaHABJIMBAIOTCS WM BBIYHC-
JISFOTCSI MOHUTOPOM B 3aBUCHMOCTH OT COCTOSIHUSI WJIM 3HAUYEHUS APYTHUX
aTpuOyToB. VcronHeHrWe BHYTPEHHUX QJITOPUTMOB KaHalla U aHAJIU3 €ro
aTpuOyTOB MOHUTOPOM Ha3bIBAECTCS MEPeCYeTOM KaHAJIA.

B »Tux anroputmax, B 001IeM ciydae, 3aJielicCTBOBaHbI 4 aTpubyra —
«BxonHoe 3HaueHue» (2, In), «Annmapatnoe 3uadyenue» (1, A), «Peasb-
Hoe 3Ha4eHHne» (O, R) u «Bbixognoe 3navenue» (9, Q).

[Ipn mepecuere YMCIIOBBIX KaHAJIOB BBIMIOJHSAETCS TAaKXKE MPOLEaypa
TpaHcIAUUU. TpaHcasiued Ha3bIBAETCA BBI30B IPOTPAMMbl YMCIOBBIM
KaHaJIoOM (3TO €MHCTBEHHOE Ha3HAYEHUE CBOWMCTBA BBI3OB UHCIIOBOIO Ka-
Haja).

[Ipu BbI30BE mporpaMmbl YUCIOBBIM KaHaioMm (kpome kaHana TIME)
MOXET OBITh BBITIOIHEHO CIEAYIONIEe MPeoOpa3oBaHUE €ro aTpuOyTOB:
annaparHoe 3HaueHue (A)<=>nporpamma<=>peajbHoe 3Ha4YeHue (R)
Hamnpasnenue npeodpa3oBaHus 3aBUCUT OT THUIIA KaHaJa:

INPUT: A=>nporpamma=>R
— OUTPUT: R=>nporpamma=>A

HamnpaBnenue mpeoOpa3oBaHus CIEAyeT YUYUTHIBATH ISl KOPPEKTHOU
MPUBS3KA aTpUOYTOB UYMCIOBOTO KaHalla K aprymeHTaM mporpammebl. [lo
pe3yabTaTaM aHajiu3a aTpuOyTOB MOHUTOP BBITIOJIHSET IEUCTBUS, 3aaH-
HbIE C MOMOIIBIO KaHaja (HarpuMep, BbI30B I1abii0oHA), — 3Ta Ipoleaypa
Ha3bIBaeTCs 0TPadoTKOI KaHaaa. OTpaboTKa KaHaja Mocje ero nepecye-
Ta BBITOJIHSIETCS MPU ONpPeIeSICHHBIX ycaoBusx. [Ipu nepecuere 6as3nl Ka-

49



HAJIOB IMEpPecUeT KOHKPETHOTO KaHaja TaKKe BBINOJHAETCS IMPHU OIpee-
JIEHHBIX YCJIOBUSIX.
Kananel oHOro Kitacca o0naal0T UAEHTUYHBIM HA0OPOM aTpuOyTOB
U TIPEIONpPEACIICHHBIX aIrOPUTMOB UX 00paboTku. CyIIEeCTBYIOT TakKke
aTpuOyThl, KOTOPHIMU 00JIaIal0T BCE KaHalbl BHE 3aBHUCHUMOCTH OT HX
KJj1acca (Takue aTpuOyThl UMEIOT OJIMHAKOBBIE MHIEKCHI BO BCEX KaHaJax).
K ocHOBHBIM 001IUM aTpuOyTaM KaHAJIOB, HACTPaMBAa€MbIM C TTOMO-
IBI0 PEJAaKTOpa KaHajla, MOKHO OTHECTH CJIEAYIOIIHE:
— HWma - (127, B NAME, MPB — NAME) — ums kaHana;
— Koauposka — (79, CODE) — xoaupoBKa KaHaJa;
—  Kommenrapuii — (80, CMNT, MPB — COMMNT) — npou3BOJIbHBIN
TekcT, MPB cuntsiBaet nepsbie 39 CHMBOJIOB KOMMEHTAPHS.

Ha Bknagke «OCHOBHBIe» pEaKTOpa KaHalla PEJAKTUPYIOTCS Clie-

Iyrorue aTpuOyThl KaHama:

— Twum — (81, TYPE, MPB — 10, B okHe cBoictB — ¢aar Tum
OUTPUT) — tun xanana: INPUT (0) wnmu OUTPUT (1).;

—  Pa3mepnocth — (82, DIM) — pa3MepHOCTh peaabHOrO0 3HAYEHHUS Ka-
Haja. DTOT MapaMeTp BBIOMPAETCS U3 CIHUCKA, KOTOPBIM XpaHUTCS B
TekcToBoM (aiiiie tmcf/dimension.tmc. Eciu tpeOyemas pasmep-
HOCTh B CIIMCKE OTCYTCTBYET, TO €€ MOXKHO J100aBUTb, OTPEIAKTUPO-
BaB YKa3aHHbIN (Dailsl B pejakTope;

— Hepuon — (5, FRQ) — 3HaueHne nepuro/ia nepecuera KaHaia;

—  Ennnuna usmepenusi — (38, FRQ_D) — eauHuibpl u3MepeHus mepuo-
Jla TiepecueTa KaHaia, BBIOMPAeTCsl U3 CIHCKA;

—  Bxuwuuts — (60, T NET, MPB — ToNet, B okHe cBOMCTB — (iiar
Pa3pemuts) — pu ycTaHOBKE ATOTO (Piiara MOHUTOp OyJET mepesa-
BaTh B C€Th PEAIbHOE 3HAUYCHUE KaHala IIPHU KaKJIOM €ro U3BMEHEHHUH B
BU/JIe IIMPOKOBEIIATENbHOTO coolmieHus. Ha npyrux ysmax Takoe co-
oOlIieHre TPUHUMAETCS KaHaJaMH, KOTOPbIE CBA3aHbI C IAaHHBIM;

— Ortpaborars — (39, EXEC) — ycTtaHoBKa 3Toro ¢uara siBjiseTcs Mnpu-
3HAKOM HEO0OXOJIMMOCTH OTPabOTKM KaHayia. Y cTaHoBKa ¢iara Orpa-
00TaTh B peJaKTOpe 3aJa€T NEePECUET U OTPA0OTKY KaHayla IIpHU cTap-
T€ MOHHUTOPA;

— Ha crapre — (2, In) — 3HaueHue, yKa3aHHOE B ATOM T10JIe, IPHUCBANBa-
eTcs atpulyTy (2, In) kaHana npu ctapTe MOHUTOpA.

Ha Bknaake «/lomosiHUTEBbHO» pEIaKkTOpa KaHaIa PEAaKTHUPYIOTCS
cleAyroIme aTpuOyThl KaHala:
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—  Orkiawuuth oT ucrtouHuka — (8, W) IoakiwyeHue — npu ycra-
HOBKE 3TOro (pyiara KaHas OTKII0YAeTCA OT MICTOYHUKA/TIPUEMHUKA;

—  Beikawuutb — (3, C) CocTosiHue — yCTaHOBKA 3TOro (hjiara o3Hava-
€T OCTaHOBKY Mepecuera KaHana,

— IHpuBsszka (86, LN _ATTR, MPB — nAtrt) — 3aganue cBONCTBa
CBSI3b.

1.2 Kanan FLOAT. O0padoTka 1aHHBIX

B usmepurensHoM TpakTte (B 0obmiem ciaydae naryuk => Y CO => KOH-
TpOJUIEpP) MPOUCXOUT MPeoOpa3oBaHUE peaibHON (HU3NUYECKON BETUYUHBI
(TemmiepaTypsbl, JABJICHUS U T.N.) B OAUH U3 CIEAYIOMUX "MHXKEHEPHBIX"
BUJIOB:

— B YHCJIO, COOTBETCTBYIOUIEE AMILIUTYJIE HEKOTOPOTO AJIEKTPUUECKOTO

curtaia (B Tom uucie yuupumnuporantoro — 0-10V, 4-20mA u 1.1.);
— B UYKCJIO, COOTBETCTBYIOIIEE MPOIEHTY OT JHUana30oHa U3MEHEHHUsS He-

KOTOPOTO 3JIEKTPUUECKOTO CUTHAJIA;

— B JIBOMYHBIN Ko (mmocie ALLIT).

B ynpasnstoniem tpakre (B oOiieM ciydae KoHTposuiep => YCO =>
UCIIOJTHUTENIbHBIM MEXaHU3M) BBITIOJIHSETCSI 0OpaTHOE MpeoOpa3oBaHueE.

[Ipu 00paboTKEe MaHHBIX, MOCTYIMAOIIUX U3 U3MEPUTEIBHOIO TpPaKTa
WU TIEpEJaBaCMbIX B YIIPABIISIIONINAM, HEOOXOAUMO CKOPPEKTUPOBATH pa3-
JUYHBIE TIOTPEIIHOCTH TPAKTOB. J{J11 0TOOpakeHrs MOCTYNAIOIUX JAHHBIX
TpebyeTcs MepeBOAUTh "WHXKEHEpHbIE" JaHHBIE B PEabHO H3MEpPSIEMBbIC
(Hampumep, eciiu TpedyeTcsi 0ToOpaxkaTh 3HAUCHUE TEMIIEpaTyphl B ee Pu-
3MYECKUX €IUHHUIIAX — Tpajycax). YIPaBJIsSIOIIMNA CUTHAJI BO MHOTHX CITy-
yasx TpeOyercs criaxuBarh. [lns pemieHus MOAOOHBIX 3ajad KaHal
FLOAT cHaOxeH BCTPOEHHBIMH alropuTMaMu OOpaOOTKH, MapaMeTphl
KOTOPBIX MOTYT OBITh 3a/IaHbl KaK B PEJaKTOpe, TaK U B pealbHOM Bpeme-
HU:

— kanan INPUT: macmirabupoBanue, GuiabTpalus OJUHOYHBIX MUKOB,
bunpTpanus MajblX HW3MEHEHHH (amnepTypa), 3KCIOHEHIHUAIbHOE
CTJIA)KMBAHHUE.

— xa"an OUTPUT: skcnoHeHIIMAJIbHOE CTAaXMBaHUE, TUHEMHOE CrJila-
JKUBaHue, GUIbTpalUs MaldblX U3MEHEHHH (amneprypa), KIUIIUPOBa-
HUE, MacIITaOMpOBaHHE.

[Ipu Mcronab30BaHUM IKCIIOHEHIIMATIBHOTO CTIIAXXUBaHUS (DUIbTpaIUs
Maibix n3MeHeHni B kanasie FLOAT He BbInonHsETCS.
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Ecnu BCTpOEHHBIX alropuTMOB O0OpaOOTKH JTaHHBIX HEJOCTATOYHO, B
kaHanax FLOAT moxer ObITh MCIOJIb30BaHA MpOIEAypa TPAHCISIUU —
HaIrpuMep, sl KOPPEKTUPOBKU HEIMHENHOCTH MEPEIaTOYHON XapaKTepu-
CTUKU U3MEPUTEIHHOTO/yIPABIISIFOIIETO TPAKTA.

ATtpubytel Bxoanoe 3Hauenue (2, In), AnnapatHoe 3Hauenue (1,
A), Peanbnoe 3nauenue (0, R) u Boixognoe 3nauenne (9, Q) 3aaeiicTBo-
BaHbl BO BHYTpeHHUX anroputmax kaHaina FLOAT crnenyromium o6pa3zom —
pucyHok 2.1. B ykazaHHBIX Ha pUCyHKaX ¢dopmysax MaciTabupoBaHUs
KX u Z sBiustorcs 3HaueHussMu atpuOytoB Muoxkutedab (33, KX) u
Cmemenne (34, Z peiid nyas, MPB — ZERO).

» kKadHan IMPUT:
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Pucynok 1.1 — Crpykrypa kanana tunma FLOAT

Bcé anroputMbl 00paOOTKH (32 MCKIIOYEHHEM KIIUMIUPOBAHUS pe-
anbHOTO 3HaueHus B kaHaiie OUTPUT) BhINOJHSIOTCS B TOM Clly4ae, €Clu
st kaHana ycranoBieH ¢uiar (50, PRS HUcnoab3oBaTh) — Takoil KaHad
apisieTca kaHaaom FLOAT ¢ o0paboTtkoii.

1.2.1 MacmradbupoBanue

Ota npolieaypa UCIONIb3YETCs TOJIbKO B KaHAIaX, paboTaroluX ¢ aHa-
JIOTOBBIMM NepeMeHHbIMH. MaciitabupoBanue B kaHaie FLOAT Bwinosi-
HSETCS 0 cieayronmM 3akoHam (npu PRS=1):

— B kaHane tumna INPUT: A=IN*KX+Z;
— B kaHane tuna OUTPUT: Q=(A+Z)*KX;
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1.2.2 IKCNIOHEHIIHAJBHOE CIJIAKNBAHUE

DTOT METOJI BBOJWUT ANEPUOJAUYHOCTh U3MEHEHUS PEATbHOTO 3Haye-
HUs KaHaja 1o OTHOIIEHHUIO K annapatHomy y KaHaioB tuna INPUT u o
OTHOILIEHUI0 K BxogHoMmy y kaHaimoB Tuna OUTPUT. Hcnonw3ys ero,
MOYHO 33/1aTh THEPIMOHHOCTh KaHaJIa.

JlanHbIil MeToNl QUIbTpPAllMK MO3BOJIIET YMEHBIIUTh BEJIMYUHY CIIY-
YalHbIX KOJeOaHUU HU3MEpsAEMbIX 3HAYEHUM mapameTpoB. Takue KoseoOa-
HUSI MOTYT OBITh OOYCJIOBJIEHBI HAJIMUYMEM ITYMOB B U3MEPUTEIHLHOM TpaAK-
T€.

[Ipu PRS=1 u DSmoot<>0 (0<DSmoot<=l) B xanane FLOAT BbI-
MOJIHSETCS] SKCIIOHEHIIMAIBHOE CTIIAXKHBAHHUE (N - MHJIEKC YKa3bIBAa€T HO-
Mep TaKTa IepecyeTa):

— B Kkanane tuna INPUT:

R, = Result,(1 - DSmoot,) + DSmoot,*R,;

Result,, 0603HauaeT pe3ynbTaT GUIBTPALINU TTUKOB,;
— B kanazne tuna OUTPUT:

RESULT,=IN,(1 - DSmoot,) + DSmoot,*R,

PesynbTaT sxcnonenmansaoro criaxuanus RESULT, nanee oOpa-
OaThIBaeTCsl Mpoleaypoil JMHeHHoro criaxuBanus. [lpu DSmoot<>0
bunbTpanus Manbix n3MeHenui B kanasie FLOAT He BbimosHsieTCs.

1.2.3 ®uabTpanus NUKOB WK GUIBTPALUA MAJIBIX U3MEHEHUH B
kanaje INPUT

JlaHHas mporeaypa MPUCYTCTBYET TOJBKO y aHAJIOTOBBIX KaHAJOB.
Ha0op BBINOMHAEMBIX €10 ONepaldii OTIIMYAETCS JI1 BXOJAHBIX U BBIXOJI-
HbIX KaHatoB. Y kaHanoB Tuma INPUT cdunbTpanus BBIOTHSETCS MOCIE
pOIEAYPbl TPAHCISIUU 10 (POPMHUPOBAHUS PEATHHOIO 3HAYEHUS U BKIIIO-
YaeT B ce0sl CIeAYIONINEe ONepaIuu:

—  IIOJIABJIEHHE CIyYaWHBIX BCIJIECKOB B TPAKTE U3MEPEHUS,

—  TOAAaBJIEHME MaJbIX KoJicOaHUI 3HAUCHUS KaHala;

—  DKCIOHEHUHAIbHOE CTIIaKMBAHUE;

—  KOHTPOJIb WIKAJIBI — OTCJIEKMUBAHUE BBIXOJA PEATILHOIO 3HAYCHUS Ka-

HaJIa 32 YCTAHOBJICHHBIE TPAHULIbI IIIKAJIbI.

[Ipu PRS=1 B kanane INPUT BbinonHsieTcss puiibTpanus NUKOB WA
dunbTpanys MajablX U3MEHEHUM (ameprypa). OUAbLTPANUSA MHUKOB - 3TO
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JITOPUTM, TO3BOJISIONIMN UTHOPUPOBATH B TEUEHHE OJIHOTO TaKTa Mepe-
cyeTa U3MEHEHHE 3HAUCHUS CBEpX ycTaHOBIIeHHOU BennuuHbl (DPic).

OuiabTpanus MaJdbIX U3MEHEHMH - 3TO aJTOPUTM, TMO3BOJISIONIUN
UTHOPHUPOBATh U3MEHEHUE 3HAUYCHUS, €CJIM 3TO N3MEHEHNE MEHBbIIIE 3a1aH-
HOM BennuuHbI (APert — 30Hy HeUyBCTBUTENBLHOCTH). BBEeneHnE 3TOTO Me-
TO/Ia TIO3BOJISIET CYIIECTBEHHO COKPaTUTh MHTEHCUBHOCTH MH(OpPMAIMOH-
HBIX MTOTOKOB, a TaKXK€ yBEJIUYHUTH TTTyOHHY COXPaHEHHS U CKOPOCTH J1OC-
Tyla K JJaHHBIM B apXuBaXx.

[Ipu uCnoNb30BaHUM SKCIIOHEHIIMATBLHOIO CTIIAKUBAHUS (DUIIbTpAIUs
Manbix n3MeHeHui B kaHae FLOAT ne Boimoansercs. Ilpu oOpabotke
3HAUCHMs B KaHaJie BBITIOJHACTCS OJUH U3 STUX JITOPUTMOB (PUIHTPALINH
(n - MHIIEKC yKa3bIBa€T HOMEP TAKTA MEPECUETA):

— ecimu |[RES,-R,,| <= DPic,, To BeinoNHsIETCA QUIBTPALIUST MaTbIX U3-

MEHEHUN:

— ecimu |RES,-R,,| < APert,, To Result, = R, ;;

— ecm |RES,-R,| >= APert,, To Result, = RES,;

— ecimu |RES,-R,| > DPic,, To BeInoNHSAETCS (PUABTPALIUS OJMHOUYHBIX

MIAKOB:

— eciu Ha Takte (n-1) QuibTpamus MUKOB HE HCIOJIL30BANIaCh,

Result,=R,,; (iepBbIif MUK GUIALTPYETCS);
— ecau Ha Takte (n-1) uibTpalus NUKOB HCIOJIb30BaIACh,
Result,=RES,, (BTopoii noaps nuk He GUIBTPYETCS).
rie

RES, - pe3ynbTaT npoueaypsl TpaHCISUUNA WX B €€ OTCYTCTBHUE, all-

MapaTHOE 3HAYEHUE KaHaJa;

Result, - pe3yiabTaT OMUCHIBAEMBIX aITOPUTMOB (HA N-OM TakKTe Mepe-

cyeTa).

1.2.4 JIuneiiHoe criakuBaHue U QUIbTPANUA MAJIbIX H3MEHEHHU I
B kanaine OUTPUT

VY kananmoB tuna OUTPUT gannas mporneaypa hbopMupyeT peaabHOe
3HAYEHHE I10 BXOJHOMY 3Ha4YeHHIO0. [Ipy 3TOM BBITIOTHAIOTCS CIEIYIONIUE
orepalum:

— OrpaHUYEHHUE CKOPOCTH U3MEHEHUS PEaIbHOTO 3HAYCHMUS,

3 MOJaBJICHUE MaJIbIX KOJIcOaHMI 3HAYCHUS KaHaa;

— AKCIIOHCHIIUAJIBHOE CTJIaKUBAHMUE;

— KOHTPOJIb IIKaJIbl — 00pE3aHKUe BEIMUUHBI YIPABISIONIETO BO3/ICUCT-
BHS JIO TPAHUII IIKAJIbl KaHaJa.
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IIpn PRS=1 B kanane OUTPUT BeInoOJNHSAETCA TUHEWHOE CIIIAKUBA-
HUE W/ QUIbTpalUs MalbiX U3MEHEHHUH (N - UHAEKC YKa3bIBAET HOMEP
TaKTa Mepecyera):

— ecmu |RESULT,-R,| < = DPic,, To BbinonHsieTcs (uUabTpanus ma-
JIBIX U3MEHEHUM:

— ecm |RESULT,-R,| <= APert,, To Res, = R,;;

— ecimu |RESULT,-R,, | > APert,, To Res, = RESULT ;

— ecmu |RESULT,-R,| > DPic,, TO BeIuucCIsA€TCS pe3yabTaT JUHEUHO-
ro criakuBanus LIN, = Rn-i + DPic, (ecmu RESULT, > R,) unu
LIN, = R, - DPic, (eciu RESULT, < R,.;) u gajee BBINOIHICTCS
bunbTpanys MajiblX U3MEHEHUN:

— ecmu |LIN,- Ry4| <= APert,, To: Resn = R, ;;

— ecm |LIN,- Ry4| > APert,, To: Resn = LIN,;
9IS

RESULT, - pe3ynbraT npeapiaymen npoueaypsl;

Res, - pe3yibTaT ONUCHIBAEMBIX AITOPUTMOB HA N-OM TaKTE IMepecye-

ta. Res, mpuy BNDR=0 u LMT=1 o0OpabaTsiBaeTcsi anee Mpoueay-

POl KIIUIIITUPOBAHUS.

[Ipu KCcronab30BaHUM IKCIOHEHIIMAIBHOTO CTIAXXUBaHUS (DUIbTpaLUs
MaJibIX n3MeHeHnl B kaHaiie FLOAT He BbITIONHSIETCA.

1.2.5 KnunnupoBanue B kanajie QOUTPUT

KunnnupoBanue — orpaHnyeHue peanbHoro 3HaueHus B kaHaie FLOAT
tunma OUTPUT no makcumymy u mMuHHMyMy. OrpaHHYeHHE pPEATBHOTO
3HaueHus B kaHane FLOAT tuma OUTPUT BeimosiHsS€TCS MO CIEIYIOIUM
3akoHaM (mpu BNDR=0 u LMT=1):

— ecau Res > HL, To R = HL;
— ecmm Res < LL, To R=LL;
— ecim LL <= Res <= HL, T0 R = Res.

rae Res - pe3ynbTaT npeapiayIei mpouenypsl 00padboTku (JIMHEHO-
rO CIUIAKUBAHUS W/ WU QUIbTPALIMN MaJIbIX U3MEHEHUN).

1.3 ATpudyTtsl kanaina FLOAT

Kpome oOmmx s 4uciaoBbIX KaHanoB KaHanbl kiacca FLOAT
UMeKT crierupuyeckre aTpruOyThl, KOTOPhIE MOTYT OBITh 33a/I1aHbI B pelaK-
tope kaHajga FLOAT:

1. paznen «I'paHuub»:
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—  (nar Ucnoan3zoBats - (85, BNDR) - ycranoBka 3toro ¢psiara B
penakTope paBHO3HauyHa npucBoeHnto arpuoyty BNDR 3Haue-
Hus 0, 4TO pa3zpenaeT MOHUTOPY aHAJIU3UPOBATH 3HAYEHUS IIEC-
T rpanul] kaHana. [Ipy BNDR=1 (¢uar cusAT) aHanu3 rpaHuil
3anpemieH. OT 3Toro uiara 3aBUCHUT HUCIOJHEHHE aJFOPUTMA
ximnnuposanus B kanaine OUTPUT;

— BII - (26, HL) - 3HaueHne BEpXHETO Mpeena;

— BA - (28, HA) - 3HaueHME BEepXHEN aBapUHOM TpaHUIIbI;

— BI' - (30, HW) - 3HaueHue BepXHEW NpeaynpeauTeaIbHON rpaHu-
b,

— HI' - (31, LW) - 3HaueHHe HIKHEN NpeaynpeIuTeIbHON rpaHu-
IbI;

—  HA - (29, LA) - 3HaueHNe HI)KHEW aBapUilHOM rpaHulbl;

— HII - (27, LL) - 3HaueHHe HUKHETO MPEIea;

— I'mcrepe3uc - (32, Hyst) - oT 3TOTO NNapaMeTpa 3aBUCAT yCIOBUS
reHepaly COOOIIEHUI MPU NEPEXOE pealbHbIM 3HaUYE€HUEM Ka-
HaJjia 3aJJaHHbIX TPaHMULI;

6 CIMOpPOHY y6eudenus Homepa uHmepeana:

<LL, <LA, <LW, >HW, >HA, >HL

6 CIMOPOHY YMEHbUICHUA HOMEPA UHMEDPBAld:

>(LL+H), >(LA+H), >(LW+H), <(HW-H), <(HA-H), <(HL-H).

— ¢aar Konrpoas rpanun - (53, SC_F, MPB - LMT) — ycra-

HOBKa 3TOro (¢Jjara paBHO3HayHa MpUcBOeHUI0 aTpudyty LMT
3Hauenus 1. JlefictBue ¢ara pa3iauvHo A KaHanoB TUHoB IN-
PUT u OUTPUT. B nepBom ciyuae Hanuuue (pyrara o3Haydaer
paspeuIeHre YCTAHOBKY KaHay IPU3HAKA TPOTPAMMHOMN HENOC-
toBepHocTH (FS=1) B ciiyuae BbIXOJa peaibHOr0 3HAYEHUS
kaHana 3a npezaensl auana3zona [LL, HL] (mpu BNDR=0). I1pu
BO3BpaTE PEANBHOTO 3HAYEHUS B IUANA30H MPU3HAK MPOrpaMM-
HOM HEJOCTOBEpHOCTH aBTOMatuuecku cOpachiBaetcs (FS=0).
Hust tuma OUTPUT ycranoBka ¢iara « KoHTpoJib rpaHum»
paspeniaeT KIUNNUPOBaHUE PeaibHOr0 3HAYeHHs KaHaza (IIpu
BNDR=0). [Ipu LMT=0 nniu BNDR=1 onncannasie anropuTMmsI
HE HUCTOJIHSIOTCS;

2. pazgen «OopadoTkay:

—  ¢aar «hUcnoanzoBarb» — (50, PRS, HenocTymeH il U3MEHEHUs
B p€aJbHOM BpPEMEHM) - e€clik (pjlar CHST, KaHall SIBISETCS KaHa-
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aom FLOAT 6e3 o0paboTku, ecinu (iar yCTaHOBJIEH - KaHAJIOM
FLOAT c 006paboTKoOi;

- Ameprypa - (35, AP, MPB - APert) - stor mapametp KoHPUTry-
pUPYET alrOpuTM (PUILTpAIMA MaJIbIX M3MEeHEeHUH 3HaueHus. [1o
ymonuanuto APert = 0;

- Iuxk - (36, DP, MPB - DPic) - 3ToT nmapameTp KOHPUrypupyer
aJITOPUTM IOJABIICHUS OJUHOYHBIX MUKOB B KaHaie INPUT u an-
TOPUTM JIMHEHMHOTO CIJIaXkKUBaHUsl - B KaHaie. [lo ymoiruanuto
DPic=10000;

- CraaxuBanue - (37, DS DkcnoHeHIMaIbHOE CIUVIa)KHBaHUE,
MPB - DSmoot) - koadpduruent (0<=DSmoot<-1) B ctangapt-
HOM QJIFOPUTME AKCIIOHCHIUAIBHOIO  CriaaxkuBanus. llpu
DSmoot=0 (3HaueHue MO0 YMOJYAHWIO) STOT AJTOPUTM HE BbI-
MIOJTHAETCS,

—  Mmuoxureas (33, KX) u Cmemenue (34, Z /Ipeiid nyas, MPB
- ZERO) - mnapamerpbl MacmtaOupoBaHusi (10 YMOJYAHHIO
KX=1, Z=0):

A=In*KX+Z — B xanayne tuna INPUT;
Q=(A+Z)*KX — B kanane tuna OUTPUT.

AtpulyTsl MHOkHUTeb 1 CMeleHne MOTyT OBITh TaKXKE paccuuTa-
HBI B pazaene MacmrabupoBanue (11 akTUBU3ALMK pa3jieia HyKHO ycC-
TaHOBUTH (piiar MacmtabupoBanue). ITOT pa3jiell, B 3aBUCUMOCTH OT TUMA
ka"Hana (INPUT wnu OUTPUT), umeer BUA COOTBETCTBYIOLIEH (POPMYJIbI

npeoOpazoBanus. g kanana tuna INPUT — pucynok 1.2, nns xanana Tu-
na OUTPUT - pucynoxk 1.3.

MacwratuposaHme

M acuratpogaHie
3] Muosemens  CreweHme &,
b aw b &
200 ?5#
x4 =+ - =
100 454 154 300
vin in

Pucynok 1.2 — Hacrpoiika MmamtabupoBanus kanaia tuna INPUT
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b acwratupoEatme

b acum atMpoEaHAE

&, CHiew eHue M HoskHT R B

b ax M ax

( +[33.3333 ): 225 =
100 : : 300
Min Min

Pucynok 1.3 — Hactpoiika mamrabuposanus kanana tuna OUTPUT

Jlnst pacyeTra MHOXKUTEISI U CMEIIEHUS HY>)KHO BBECTH BXOJIHOU JHa-
na3oH (quana3zoH u3MeHeHus atpuOyta In aist kanana INPUT woam A st
kanaia OUTPUT), BeIXxoHOM auamna3oH (Iuana3oH U3MEHEHHUs! aTpudyTa
A nmns kanHana INPUT wmm Q mins xanana OUTPUT) u HaxkaTh KHOMKY
«Paccuurarb». s 3agaHud AUMANa30HOB HCIOJIB3YKOTCS COOTBETCTBYIO-
e moJjia Min u Max.

1.4 I'panunsbl 1 nHTepBaJbl Kanaida FLOAT

J{s1 MOHUTOpUHTA COCTOSIHUS Textponecca mist kananoB FLOAT mo-
ryT ObITh 3a7aHbl 6 rpanul (pucyHok 1.4). ['panunbl 3a1a10T qrUana3oHbl
(MHTEpBAJIBI), B KOTOPBIX MOXKET HAXOJUTHCS 3HAUYCHHUE OTCIEKUBAEMOIO
napamMerpa.

LL LA LW HW  HA HL

6 4 2 0 1 3 B
I i |

Homep WHTepEana M

Pucynok 1.4 — NUatepBaiibl kaHana kiacca FLOAT

Ecnu 3amaHo HE MEHee JBYX HEHYJIEBBIX 3HAYEHWW I'PAHULl U MOJIHBINA
IepeYEHb 3aJaHHBIX 3HAYEHHU I TpaHuIl KOpPPEKTEH
(LL<=LA<=LW<=HW<=HA<=HL), MoHUTOp Ha KaXXJIOM IMKJE Mepe-
cdyeTa OIpEeNesieT HOMEP HHTEpBala, B KOTOPOM HAaXOAUTCS PEAIBHOE
3HAUCHME KaHaja, ¥ 3aIMChIBaeT ATOT HOMep B aTpudyT Untepsad (7, P).

C nomormisto ¢raara (53, LMT) «KoHTposab rpanuip MOXHO 3a7aTh
pexkuM ycraHoBku kaHany tuna INPUT npusnaka mporpaMMHON HELOCTO-
BEPHOCTH B CJIy4a€ BBIXOJA €ro 3Ha4eHus 3a mpeaensl nuanazona [LL,
HL]. OT1oT pexxum MOXeT ObITh HUCIOJb30BaH B TOM ClIy4ae, €ClM B KaHal
3aIUCHIBAETCS HEKOTOpas BEIMYMHA, JUAIa30H U3MEHEHHS] KOTOPOU 3apa-
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HEE M3BECTEH, M BCSKOE 3HAUYECHUE BHE HTOTO JWara3oHa, MIPUHATOE B Ka-
HaJl, SBJISIETCSA CJIECTBUEM KAaKOW-IMOO OIMOKK WU COOs, TO3TOMY HE
MOXET OBITh UCIIOJIB30BAHO JJIsI aHATIU3A.

Ecin ¢nar «KoHTpoJib rpaHuimpy yCTaHOBJIEH Uil KaHajga THUIIA
OUTPUT, peanpbHO€ 3HauY€HHE ATOr0 KaHaja IMPU BBIXOJIE U3 JHaNa3oHa
[LL, HL] xnunmupyercs (orpaHuIuBaeTCs ).

1.5 I'enepanus coodmennii. I'ucrepesuc

YcnoBus reHepaniu COOOIIEHUN MPU MEPECEUCHUN PEAIbHBIM 3Haue-
HUEM KaHajla 3aJaHHBIX TPaHUIl 3aBUCIT OT 3HaueHus aTpudyrta «I'mcre-
pe3uc» (32, Hyst) (cMm. pazgen 1.3).

BBenenue rucrepesnca no3BoiigeT yopaTh HEHYKHBIM MTOTOK COO0OIIIe-
HUW B OTYET TPEBOT MPHU HEOOJBIIUX KOJECOAHUAX KOHTPOIUPYEMOro mMa-
pamMeTpa BOJIM3W 3HAYEHUS OJTHON W3 TPAHMUII.

1.6 Kanaa kiaacca DOUBLE FLOAT

Kananer kmacca DOUBLE FLOAT wumerot crienudgudeckie aTpuoy-

ThI, K KOTOPBIM MOKHO OTHECTH pazzaen «['panuubny:

—  (¢uar Ucnoabs3oBath - (85, BNDR) - ycranoBka storo (iara paBHO-
3HauyHa npucBoenuto arpudyry BNDR 3nauenus 0, yto paspemaer
MOHUTOPY aHAJIM3UPOBATH 3HAUYECHUS IBYX TPAaHUI] KaHaja (aTpulOyTOB
HL u LL). ITpu BNDR=1 rpanuiisl He aHaJIM3UPYIOTCH;

— BII - (26, HL) - 3HaueHue BepXHEH IPaHUIIbI;

— HII - (27, LL) - 3HaueHNe HUKHEWU TPaHUIIbI.

['panunel kaHana 3aJal0T JUaNa3oHbl (MHTEPBabl), B KOTOPBIX MOXET

HaXOJUTHCA €r0 PeajbHOE 3HAUCHUE PUCYHOK 1.5.

LL HL
6 0 5

Jllrn'
Homeg MHTEpES NS I_.'K
Pucynok 1.5 — MutepBansl kanana kiracca DOUBLE FLOAT

MoHuTop Ha KaXJ0M IUKJIE MepecyeTa OonpeessieT HoMep MHTEpBa-
Ja, B KOTOPOM HaXOJUTCS peaibHOE 3HaUYC€HUE KaHalla, U 3alUChIBAET 3TOT
HoMmep B atpuOyT Uurepsada (7, P). Jlns kananioB DOUBLE FLOAT wmo-
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eT OBbITh oOlpenesieHa mpoleaypa TpaHcisiuu. CTpykTypa KaHaja
DOUBLE FLOAT npencraBiena Ha pucyHke 1.6.

KaHan Tina IMPUT:
F —

)

HMeTouHmnk
DAaHHbIX

{ TpaHcnayus }

L
KaHan thina QOUTPUT:

{ TpaHcnaums }

Pucynok 1.6 — Crpykrypa xanana tunma DOUBLE FLOAT
1.7 Kanaa kaacca HEX16 u HEX32

Kanan kmacca HEX16 nipenasnaueH i1 paboThl ¢ 2-0alTOBBIMHU 11€-
aeivMu unciiamu (HEX32 — 4 6aiita). Kpome aTpuOyTOB, KOTOpPhIE UMEIOT
KaHaJIbl BCEX KJIACCOB U aTpuOyTOB, OOIIUX JJISI YMCJIOBBIX KaHAJIOB, KaHa-
a1 knacca HEX umerot cnenuduueckue arpudytsl. K cnenunduyeckum
aTpuOyTam, KOTOpPbIE MOTYT OBITh 3a/laHbl B PEJAKTOPE KaHayia, OTHOCSATCS
cieayomme arpu0yThl pazaena «llapamerpby:

— Pa3mepnocTth B OutTax — (56, nBits) Number Bits — nanusiit atpulyt
3aJlaeT Yucio 0alT, y4aCTBYIOIIMX B MPOIIEAYPE UHBEPCHUU:
<=8 — 1 6aiiT (<=24-3 6aiita 1 HEX32);
> 8 — 2 Oaiita (>24-4 6aiita 1t HEX32);

—  ¢nar UuBepcus (40, NM) — ecnu 3T0T uiar yCTaHOBJIEH, HHBEPTH-
pOBaHUE B KaHAJIE Pa3peIlICHO;

— (¢uar DEC (84, HD) — eciu stoT (uar ycranosieHn (HD=1), 3Haue-
HUE KaHaja oToOpaxaeTcs B mpodaiiiepe B JeCATUYHOM BHUAE; €CIU
¢nar e ycranoBieH (HD=0) — B mectHaanmarepudHomM. OT 3TOro
(by1ara 3aBUCHUT TAKXKE aJITOPUTM 3aMKUCU COOOIIIEHUIN B OTYET TPEBOT.
ATtpubytel Bxoanoe 3Hauenue (2, In), AnnaparHoe 3Hauenue (1,

A), Peanabnoe 3navenue (0, R) u Boixomnoe 3navenue (9, Q) kanana
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HEX16 3aneiicTBOBaHbI B €r0 alroOpuTMax 00pabOTKH ClEayIomuUM o0pa-
30M — PUCYHOK 1.7.

= kEaHan thna INPUT:

& o — A
®
a =
s x [r; 5 7
o
oL E. c
= B o ] L
E o o T
&g T m
= = fat
|_
L ', J oy
F KaHan tHna JUTPUT:
=
e 3
= a
e
] i
T o
8 =
i
|—

- % -

L=
Pucynok 1.7 — Ctpykrypa kanana tuma HEX

B orcyrcrBue nponenypsl TpaHcisiuuu, B KaHanax HEX He ucnoinb3y-
eTcs aTpulOyT AnnmaparHoe 3HadeHue (1, A).

1.8 Ilepecuer 6a3pl KAHAJIOB MOHMUTOPOM

MoHuTOp - MHOTOIIOTOYHBIN Tpoiiecc. [[puopuTETHl MOTOKOB 3a/aHbI

10 YMOJTYaHUIO, HO MTPU HEOOXOAMMOCTH UX MOKHO M3MEHUTh. [Ipuopurer

BbIOMpaeTcs u3 ciegyroniero cnucka: -1 - Default; O - IDLE; 2 - LOW-

EST; 4 - BELOWNORMAL; 6 - NORMAL; 10 - ABOVENORMAL; 12 -

HIGHEST; 14 - TIMECRITICAL; 77 - STOP.

Paccmotpum anroputm nepecuera 6a3pl KaHAJIOB OCHOBHBIM IMTOTOKOM

(0 - CALC) monutopa TRACE MODE. OauH 1uKII BKJIIOYAET CIIEIYIO-

1€ TOCIEI0BATEIHHO BBIMOIHAEMbIE ITAIIBI:

1. mocrenoBaTeNbHBIA aHAIW3 BCEX BKIIOUEHHBIX KAHAJIOB y3Jla U yCTa-
HOBKa (hyara SV (HegoCTymeH AJisl MO0JIb30BaTelisl) KaHajlaM, TpeOyto-
MM TIePECUeTa;

2. mepecyeT Bcex kaHanoB (kpome kaHanoB CALL) tuna INPUT, koro-
pbie JOJHKHBI IEPECUUTHIBATHCS B OCHOBHOM MOTOKE;

3. mepecuet u oTpaboTKka kaHanoB ki1acca CALL ocHOBHOTro MoToKa;
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4. nepecuer kaHanoB Tuna OUTPUT, koTopble HOJXKHBI MEPECUHUTHI-

BaThCsl B OCHOBHOM IOTOKE, U aHAJIU3 UX BBIXOJHOTO 3HAUYCHHS.

Ecian ucnosb3yroTcs NMPUOPUTETHI MOTOKOB IO YMOJYAHUIO, W IS
[MKJIa YCTAaHOBJIEHO BpEMsl, HEJOCTaTOYHOE JJIs BBIIIOJIHEHHSI BCEX €ro 3a-
Jay, cucteMa OyaeT paboTOCIOCOOHOM, OJJHAKO 3aJaHHbIC BPEMEHHBIE Xa-
PaKTEpUCTUKU TIEpecueTa/OTpadOTKH KaHAJIOB OyIyT HAPYIIICHHI.

1.9 Bpems uukJ/jia MOHUTOPA

Monutops!l peanbHoro BpemeHn TRACE MODE paGotatoTr kak WH-
TeprpeTaTopsl 0a3bl kKaHalioB. MHTepnpeTalus 0a3bl KaHAJIOB OCYIIIECTB-
JSI€TCSl OJIMH Pa3 3a IUKJI CUCTEMBI. Y CJIOBUEM OYEPEIHOro rnepecuera 0a-
3bl KaHAJOB SIBJSIETCS HA4YaJl0 HOBOTO MMKJIA CUCTeMbl. Bpems nmkia
CALC (Bpemsi, OTBOAMMOE Ha OJHOKPATHOE BBHIMIOJHEHUE 3a7a4 OCHOBHO-
ro MOTOKAa) HACTPAMBAETCS C TIOMOIBIO IBYX MapamMeTpoB, KOTOphIEC 3aa-
orcst B paszenie «llepecuer» Brianku «OCHOBHBIE» peIakTopa y3ia
(nyHkT «PemakTMpoBaTh)» KOHTEKCTHOrO MeHI0 y3ia). [lapamerp «Pa3s-
pelieHue» 3a7aeT pa3pelleHrue TaiiMepa B ceKyHaax (BenuuuHa tick), ma-
pametp «Ilepuop» — nepuoxa nepecuera B egunnnax tick. I[IponsseneHue
ATUX mapameTpoB omnpenenser Bpems nukina CALC B cekynnax. Paspemie-
Hue TaliMepa (tick) MokeT BapbHUpPOBATHCS B CIACAYIOIIUX IpeIeiax:

— B MS Windows - e meree 0.01 c;

— B MS Windows CE - ve menee 0.001c¢;

— B MS DOS - B qnanazone 0.001c - 0.055c;
— B MiniOS7 u ROM-DOS - ne menee 0.055c.

i |-'-'-\:|m | [l o = T | LI I T Sl | |z o= I M===r=sThHn

- [FT=_I
ST EATH — =
[y | T1.. o I =
£ TT T T TR | SoramLrase Ill:::

Pucynok 1.8 — OKHO HACTpOMKH BPEMEHH LIUKJIA MOHUTOPA

1.10 Ilepuoa nepecyera KaHajaa

3HaUYeHUeE nepuoga 1nepecucTa KaHajla MOKET YCTAHABJINBATHCA 1100
B CIMHHUIIaX BPEMCHU (HpI/I 3TOM OHO JOJI?KHO OBITH KpaTHO BpEMCHHU IHK-
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na CALC), nubo B IIMKJIaX COOTBETCTBYIOIIET0 NoToka. Eciu, Hampumep,
MepuoJ] MepecueTa KaHaja 3aJaH paBHbIM 2¢, a Bpems nukia CALC npu
TOM PaBHO S5c, TO KaHaJ OyJIeT MEepEeCUUTHIBATHCS HE yaille, yem | pa3 B
Sc. Ilpu penaktupoBanuu npoekra B MC HauanbHOE 3HAYEHUE U €IUHUIIBI
U3MEPEHUs TNepruoa 3aarTcsl Ha BKIagke «OcHoBHBIe» paznena «Cuce-
TEMHBbIE» PEAAKTOPA KaHaja.

CHCTEMHBE

CcHOBHHEE
Tvn Input r
PazmeprocTe 'r

Mepuog EouHuuE HaMepeHLn
T | ek v

Pucynok 1.9 — OkHO HaCTpOMKM IepecueTa KaHalla

[Ipu pemaktupoBanuu B MC eauHuLBI U3MEPEHUsT MEPUOAA KaHaja
BBIOMPAIOTCS U3 CIIETYIONIErO CIHUCKa (OCHOBHBIC):
- (0) muxa CALC - nepuon B ukinax CALC;
- (1) cek - mepuon B cexynaax (1 - 60);
- (2) muH - nepuoa B MunyTax (1 - 60);
- (3) uac - nepuon B yacax (1 - 24);
- (4) ¢paarm - nepuon B nukiaax CALC ¢ O10kupoBKOW mepecyeTa ¢ Io-
MoInbeio kanana tuna OUTPUT;
- (5) F1 - nepuon B nukinax CALC ¢ orcraBanuem Ha 1 1UKIT;
- (6) F2 - nepuon B ukinax CALC ¢ oTcraBanueM Ha 2 1UKIIa;
- (7) F3 - nepuon B ukinax CALC ¢ orcraBanueM Ha 3 1UKIIa;
- (8) F4 - nepuon B nukiax CALC c orcraBaHueM Ha 4 1IUKIIA;
- (10) Ha cTapTre - KaHaJ MEPECUUTHIBACTCS OJIUH Pa3 MPHU CTAPTE MOHUTO-
pa;
- (11) B Hau. yaca - oJIUH pa3 B CyTKH B Hayaje yaca, 3aJJaHHOT0 aTpuoy-
toM Ilepuon;
- (12) B Ha4. QHA - OJMH pa3 B MECAI] B Ha4aJle CyTOK, HOMEpP KOTOPBIX 3a-
naetcsi arpuoyrom Ilepuon;
- (13) mo BpemMeHM - B YKa3aHHOE BpeMS;
- (14) oqHOKpaTHO - KaHAJ IEPECYUTHIBACTCS OJMH Pa3 U BBIKIIOUAETCS;
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VYcaoBueM nepecuera KaHaljia, IEPUOJ KOTOPOTO 3aJaH B IIUKJIAX CHC-
TEMBbI, SIBJIIETCSI paBEHCTBO () OCTaTKa OT JIEJICHUS CUETUMKA ITUKIIOB Tepe-
cyeTa 0a3pl Ha ero nepuoj. To ecTh mpu 3HaAYEHUHU Nepuoaa 1 mepecdeT
OyIeT OCYIIECTBIATHCS HA KaXJIOM IHKJE, TIPU 2 — yepe3 MUK, Ipu 3 —
yepe3 JBa IUKJA U Tak Jainee. MUHUManbHOE 3HAYEHHUE Nepuoja KaHaja
3a/1a€T MAKCUMAJIBHYIO YacTOTY IEPECUETa €r0 3HAUEHU.

Ecnu orcuer neprona kaHana OCyIIECTBISETCS B HUKIAX CUCTEMBI, TO
I HETO MOKHO YCTaHOBUTH (pa3y nepecuera. daza onpeaensier KoJamye-
CTBO TaKTOB OTCTaBaHUs MEpecyeTa KaHaja OT MOMEHTA BBITIOJIHEHUS yC-
JoBus nepecuera. Benenue (as3pl MO3BOJIAET paclpeAesIiuTh HArPYy3Ky IO
nepecyeTy 3HaYCHU KaHAJIOB C OAMHAKOBBIM 3HAYEHHEM IMEPHOJIa Ha pa3-
HBbIE TAKThl CUCTEMBI. 3HaueHue ¢Ga3bl MOXKET JIe)KaTh B Auarna3oHe oT 1 Jo
4. Ilns 3agaHusl KaHaJdy COOTBETCTBYIOIIEH ¢a3bl HaJ0 B Mojie BhIOOpa
pa3MepHoCTH neprojaa yctanoBuTh 3HaueHus F1, F2, F3 wim F4.

Hpumep

Homyctum, uto B 0aze mpucyrcrBytoT 10000 xananoB. s Bcex me-
pUOJ YCTaHOBJIEH paBHBIM 4. Eciu 3TUM KaHajlaM He 3a/1aTh a3y, TO OHU
OyJlyT MEPECUUTHIBATHCS OJIMH Pa3 B UETHIPE LIMKJIA MEpecUeTa Ha OJTHOM U
TOM K€ HUKJIE. TO €CTh B TEUEHHE TPEX LMKJIOB HArpy3Ka MO Mepecuery
0a3bl KaHAIOB OyAET HyJieBasi, a Ha OJJHOM — MakcuMaibHas. B Takom ciy-
4ae MOXHO IEPErpy3UuTh CHUCTEMY BBIYMCICHHUSIMU HA YETBEPTOM LUKIIE,
YTO MPUBEIET K MPEBBIIICHUIO PEATbHOTO BPEMEHH Iepecuera 0a3pl KaHa-
JIOB TIEPHO/Ia TIEPECUETa, YCTAHOBJIEHHOTO IS y3IIa.

Ecnm ke pa30uTh KaHaidbl Ha YeTblpe TpyIibl, 10 2500 B Kaxaou, u
YCTAHOBUTH JIJI1 HUX pa3iMuHbie 3HaYeHus napamerpa Paza (0, 1, 2, 3 co-
OTBETCTBEHHO), TO HAarpy3ka o rnepecdery O0a3bl KaHAJIOB OyJIeT paBHO-
MEpHO pacmupezesieHa BO BpeMeHU. B 3ToM ciiydae Ha KaXJI0M LHKJIE CUC-
TeMBbI OyayT IepecunThiBaThCsa TOabKo 2500 kaHanoB. B Takoi cutyarumu,
KaKk 4 B TEPBOM cCllyyae, OOHOBJICHHE JaHHBIX BO BCEX KaHajax Oyner
OCYHIECTBIISATHCS C OAMHAKOBOW 4acToTO. OJHAKO 3TO OOHOBJIEHUE OyIeT
CABUHYTO 110 (ha3e JyIsl BBIJEICHHBIX TPYIII KaHAJIOB.
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2. Xoa padoTsl

3aganme 1: co3xaTh KaHaja, TeHEpaTOp 3aJaHHOTO CHUTHaja
(cMHyCOMAANBHOTO, THUJI000pPa3HOTO, TPEYTOJBHOIO — Ha3HA4YaeTCs
Mperno/iaBaTesieM); MNPOU3BECTH TMPUBA3KY Te€Heparopa K CO3JAaHHOMY
KaHaly, 3aJaTh MAacIITaOMpOBaHWE BXOJHOTO CHUTHaja, O0ecrneuYnB
BBIXOIHOM Auarnia3oH [-10, 10]; Ha 3KpaHe BBIBECTH OTMACIITAOMPOBAHHBIN
CUTHAJI C IOMOIIBIO CTPEIIOYHOTO MPUOOpa, TPeH 1A, TEKCTA.

2.1. Co3nanue npoexkra Trace Mode

3anyctuth nporpaMmmy TRACE MODE IDE 6 nkonka ﬂ Hns cos-
JaHus HOBOTO TpoeKTa meakuuTe JIK MBIl Ha HKOHKE * 1 WM BEIOpaTh B
MeHI0 @aita myHkT HoBbil. [Ipu OTCYyTCTBMM OKHA HaBUratopa MpoeKTa B
MeHi0 Bua BeiOpats HaBuratop mpoekta. CoxpaHuTh CO3JaHHBIN Mpo-
€KT, LICJIKHYB JIEBOW KJIABUIICH MBIIIN HA UKOHKE d win Ha nyHkre Co-
xpaHuTh Wik CoXpaHUTh KaKk B MeHIO DailI.

2.2 Co3nanue y3Jaa

B naBurarope npoekra (pucyHok 2.1) Bwinenutbh ctpoky «CHUCTE-
MA» u B koHTekcTHOM MeHI0 BbIOpath «CO3HATDH Y3EJI». Cpenu
MPEIIOKEHHBIX TUTIOB y3710B BbIOpaTh — RTM.

|
|3 - 1
?1 Cactema [ c vem oy =
$ —|% RT™
‘E Moroaset

4] hermposate L) ‘ilr; MeraRTH
E’:ﬁ. GlnaoTei = .

MeoeMarHoBATh
s EmbeddedR TM

! CeoiicTea =
E] MNarngRTH
g8 Conscls

£3 EmbaddedConscis

Pucynok 2.1 — OxHO HaBUTraTOpa MpOEKTa

B paznene « CUCTEMA)» HaBuraTtop npoekTa, 0TOOpa3uT CO3JaHHbIN
y3ei1 RTM (pucyHok 2.2).
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PucyHnok 2.2 — OkHO HaBUraTopa NpoeKTa C CO3AAHHBIM Y3JI0M

2.3 Co3xanue kaHaja

B cozpannom y3ne Beiaenuth rpynny « KAHAJIBI» v BbI3BaTh KOH-
TeKCTHOe MeHio. B mosBuBimemcs MeHio Bbiopath «CO3JATH KOM-
IHOHEHT», a u3 npennoxennbix Beioepute « KAHAJL FLOAT» (pucy-
HOK 2.3).

4" 5% Cucrema

4 a4 RTM

" F= Karans @ CospaTh KOMNOHEHT HE -

4 B VMorowm/Tipuenias {.ﬁ ol -
: ‘f‘j' Coznate no WadnoRy.. E

MNporpamMma
DokymeHT

: Bl Cense o CVEQ
¥}  DrmemaTs [T+ |§‘= Kanan FLOAT

Pucynok 2.3 — Co3nanue kaHana

JU lexeparops 1
_ YHUYTO R TE
% buBnvoTera_komMnoH|

2.4 Co3aanue MCTOYHUKA CUTHAJIA

Jlist no0GaBiieHHs TPYIITy TEHEPATOPOB B MPOEKT, BHI3BATH KOHTEKCT-
Hoe MeHIO K cTpoke « MCTOYHUKHU/IIPUEMHUKMW) naBuraropa mnpo-
exta. B mosiBuBmiemcs: MmeHio BeiOpaTh cTpoky «CO3JATDH I'PYIIITY».
Cpemu npemnoxennbix rpynn BeiOpath — « FEHEPATOPBI» (pucyHok
2.4).
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Pucynok 2.4 — Co3ganue rpynnsl — [ eHepaTtopsl

Beigenmuts cozmannyro rpynny « 'EHEPATOPDBI» n BbI3BaTh KOH-
TekcTHOe MeHI0. Beiopath nyHKT «CO3JJATHD KOMITIOHEHT». Cpeau
IPEIOKEHHBIX T€HEPaTOpPOB BblOEpuTE TpeOyeMblil THN reHeparopa (3a-
naeTcs npemnojaasareneM) K npumepy — «Ilunay» (pucyHok 2.5).

g
BB Cuicrana

L q: et adn T

JU Fersparos
Compite EnMmonasT h_. Thirm

[
]
Bufrsomea_soMHnoHE O~
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Berommll_mssnon
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NepeamenioEaTs "
' - & Heorowax
Crodcrea kil

Pucynok 2.5 — Co3ganue rpynmnsl reHepaTopa MUJIbl
2.5 Hacrpoiika MacmiTa0MpoBaHMsi KaHAJIA

BrImosHuM pacdeTr apryMeHTOB MacIITaOMPOBAaHMS KaHAJIa — MHOKH-
tens K u cmemenus Z (cm. pazugensr 1.2.1, 1.3). Tak a1t BXOJHOTO 3Haue-
HMS KaHajla u3MeHsonierocs B auana3one [0; 100], 3HaueHre MHOXKUTEIS
K u cMmelienus Z, KOTOpble O3BOJIAT MOMYyUYUTh TPEOYEeMbld AUANa30H U3-
MEHEHUs BeIxoaHoro curnana coctaBut K = 0.2, Z= -10.
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B none «kMMSD» BBeuTEe HOBOE UMS KaHalla - X. Y CTaHOBUTE (Pi1askok
«ACHHOJIB30OBATb» na mnanenn «OBPABOTKA». Ycranosure
«AIIEPTYPY» paBnout 0, muk paBubiM 1, «CI'JIAZK.» paBHbIM 0, BbI-
YHCJIEHHBIE 3HaYeHUsI MHOKHUTENSI K U cMmelnieHusd Z. YOeauTech, 4TO THII
kaHana — «KINPUT» (pucyHok 2.6).
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. Frgcac
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A im | Opatomam
=03 el =
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i [Facommern,
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DanonnaTenaa

Pucynok 2.6 — OkHO HacTpoek aTpuOyTOB KaHaja

MOXHO BOCIIOJIB30BaThCA PEKUMOM aBTOMATHYECKOIO pacyera mac-
mTabHbIX KodddunrenTon, 3aaaB rpanuibl MAX, MIN 115 BXOJHOTO U
BBIXOHOTO curHajioB u Haxxath «PACUUTATDy.

2.6 IIpuBs3Ka reHepaTopa K KaHAJLY

Co3pnaTth JIOMOTHUTEILHOE OKHO HaBUTaTOpa MpoekTa, meiakHyB JIK

MBIIIA IO UKOHKE lEl . B BepxHeM HaBUraTtopa npoekTa BoIOEpUTE TPYIIILY
«KAHAJIBD» RTM y3na, B HmxHeM rpynny «CEHEPATOPBI» (pucy-
HOK 2.7).
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Pucynok 2.7 — OKHO HACTpOMKH NPUBSA3KU T€HEPATOPA K KaHAITY

Jlns mpuBs3KK TeHepaTopa K kKa”any nepersaure JIK mpimm renepa-

Ttop «IIMJIA» Ha kanan X. IkoHKa KaHana qOJbKHA Ha &[T,
2.7 Co3nanue madJIOHA IKpaHa
Jliia co3nanust mabaoHa 3KpaHa, BbI3BaTh KOHTEKCTHOE MEHIO K IPYII-

ne «KAHAJIbI» u Beiopats «CO3JJATh KOMIIOHEHT» — «K9KPAH»
(pucynok 2.8).
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PucyHnok 2.8 — OkHO co3aHus madioHa SKpaHa

Jlyist mepexois B peKUM peIaKTUPOBAHUS 11a0J0HA B/ METKHU-
Te JIK MbIIIK 110 CO31aHHOMY KOMIIOHEHTY B HABUTATOPE MPOEKTA.

2.8 Co3nanue U HACTPOMKA CTPEJIOYHOI0 HHAUKATOPA

B nanenn unctpymentoB UC menknyth 1K Mbimm nmo nkoHke 3] a U

MOSIBUBIIIEMCSI CITUCKE OOBEKTOB, BBIOpATh CTPEJIOYHBIM MpUOOp tf-!
P3MmecTuTh Ha 3KpaHe mabIoH HHAKMKaTOopa (PUCYHOK 2.9).

B Fpana

TM Arrow gage

£0.00

Pucynok 2.9 — OkHO 3KkpaHa ¢ mabJI0HOM HHIUKATOpa
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Jlns 3amaHusi CBOMCTB OOBEKTa ABAXKIBI ICIKHUTE JCBON KIIABHIICH
MBI TIO CO3/JAHHOMY CTPEIIOYHOMY UHAUKATOPY (pucyHOK 2.10).
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Pucynok 2.10 — OKHO CBOMCTB MHIUKATOPA

B paznene «3AI'OJIOBOK» 3anaiite moamnuch uHAMKatopa. Pac-
kpoiite pazaen «IOJIOCA» u zanonnute nons HL, HA, HW, LL, LA,
LW n100bIMU 3HaY€HUSAMHU, yAOBIECTBOPSAIOMIMME yCia0BUIO: HukHuii mpe-
nen mkanel < LL < LA <LW <HW < HA < HL < BepxHuii nipezien mka-
b1 (¢ yuetoM Beei mikaisl [-10, 10]). [Ipumep 3anonHeHus mosieii CBOMCTB
CTPEJIOYHOTI0 MHANKATOPA MPUBEAECH HA pUCyHKe 2.11.
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Pucynok 2.11 — OkHO CBOMCTB MHIUKATOPA
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2.9 lIpuBs3Ka HHAUKATOPA K KAHATY

JI1st mpuBSI3KM MTOKAa3aHUI MHMKATOPA K KaHATy HEOOXOUMO:
Packpoiite pazgen «OTOBPAKAEMAS BEJIMYUHA» u uienk-
Hute JIK mpimm B mone «IIPUBA3KA», mis OTKpBITHS OKHa Ha-
CTPOMKH MPUBSI3KHU.

Jlns cosganus apryMmentTa menkaute JIK Mbimy Ha nkoHke L. Y-
tanoBute TUIl — IN, Tun manaeix — REAL.

Jlns OTKpBITUSL OKHAa HACTPOWMKHU IPUBS3KH, NBAXKIblI MEAKHYTh JIK
MbItu B ctosione «ITPUBA3KA» Tabnunbl. B neBoi yacTu OTKPBITO-
ro OKHa BbLIeIUTh KaHa! RTM y3na - X, co31aHHbIN paHee, B IIPaBoOr
yacTu apryMeHT «PeasibHOe 3HaYeHue» (pucyHok 2.12). Jlna co3na-
HUS TIPUBSI3KU HaXKaTh KHONIKY «IIpuBsi3Ka.

B noste uma 3apate nms kanana aprymenTta — X_R.
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Pucynoxk 2.12 — OxHO KOHDUTYPUPOBAHUS CBA3U

OKOHYATENBHO OKHO CBOWMCTB IIPUBSI3KU ITPUMET BUJ PUCYHOK 2.13.

.'J.

Pucynok 2.13 — OKHO CBOMCTB NPUBS3KH
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2.10 Co3nanue 1 HACTPOIiKa TpeHaAA

-t
Hnst cozmanusa tpenaa menkaute JIK Ml Mo MKOHKE E‘ﬁ Ecim
BMECTO HEE PACMOJIATAETCA HA MAHEIW MHCTPYMEHTOB MKOHKA apXWBHBIN

|:= |£_'l thdl,
Tpeua F=u, tpern XY L==. win apXuBHas TUCTOTpaMMa F==a, TO HEOOXOIH-
MO IMIEJIKHYTh MPAaBOM KJIABHIIEH MBI Ha COOTBETCTBYIOLIEH MKOHKE U

o+
BBIOpaTh TPEH/T E’i PaszMecTtuTe Ha skpaHe 00BEKT (pUCYHOK 2.14).

e W e Y

Femin Vs B

Pucynok 2.14 — Bun o0bekTa — TpeH1

OTKpoiiTe OKHO CBOWCTB TPEH/IA U HACTPOUTE CIIEAYIOIIUE MMapameT-
pBIL:
—=
1. B 3akmanke «OcHOBHBIE CBOMCTBAa» *=:, B MOJIC 3ar0JOBOK 33]1aTh
MOJIITHCH;

2. B 3axmanke «Kpusbie» I;E,paCKpBITB [I0JIE KPUBbIE W HACTPOUTh
CHEAYIOIINE MAPAMETPHI:
— MM — UMS CO3JJaHHOU KPUBOM;
— Makc. 3HaYeHHe — BEPXHIOI I'PAHUILY JUana3oHa;
—  Mun. 3HaYeHMe — HDKHEN TpaHUIlbI IUAIIa30Ha;
—  IlpuBsi3zka — mpuUBA3aTh K paHee Co3JaHHOMY aprymeHTy X R.

[Ipy HEOOXOIUMOCTH CKOPPEKTHPYHTE pasMepbl OKHa TpeHAa (pHCy-
HOK 2.15).
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Pucynok 2.15 — Bun o0bekTa — TpeHA

2.11 3anyck npoexra.

IllenkHUTE JIEBOM KJIABUILEH MBI O MKOHKE -'.'I WJIA TI0 CTPOYKE
coxpanump 01 MPB B MeHI0 ¢patin. B HaBUraTOpe MpOEKTa BBIIECIHUTE

coznanHbii RTM y3en u menukoM JIK Mbimm no MkoHKe Y 3aIyCTUTE

npocaiinep. Jlis 3amycka MpOEKTa MIEIKHYTh IO . Pe3ynbTaT paGoThl
MPEJICTABIICH HA PUCYHKE 2.16.

Pl | i Pl

L

AL Tz

Pucynok 2.16 — Bua okHa nipodaiiniepa

3aganue 2: Co31aTh MPOEKT:

1. Cozmath reHepaTop — cJIy4aiHoe YU CJIo;

2. Cosparp kaHan (FLOAT) u BbINOJHUTH MPHUBS3KY TE€HEparopa K
KaHaly;

3.

Hactpouts MacuirabupoBaHue KaHajga Tak 4TOOBI BBIXOJHOW CHTHAI
n3MeHsca B uarepsaie [-10; 10];
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CoznaTh 11a0JIOH 3KpaHa U Pa3MECTUTh HA HEM OOBEKT — TPEH/T;
[IpuBsizaTh 3 TUHUU TPEHA K CIEIYIONINM aTpuOyTam KaHaia;

— Bxoanoe 3navenue (2, In);

— AnnapatHoe 3HadyeHue (1, A);

—  PeanbHoe 3navenue (0, R).

Hactpouth 1151 kaHalla SKCHOHEHIUAIbHOE criiakuBaHue. CpaBHUTh
MOJTyYCHHbBIE JINHUU TPEHA.

Co3natbh 0OBEKT — CTPEJIOYHBIN MHAUKATOP U CBSI3aTh €r0 MOKa3aHUS
C BXOJIHBIM 3HAUYE€HHEM KaHaja;

CoznaTth 00BEKT — JIMHEHHBIA WHJIUKATOP U CBA3aTh €r0 MOKa3aHUs C
peaJbHbIM 3HAYEHUEM KaHaJIa;

3. Copep:xumoe oTyeTa
B oTueTe onucath OCHOBHBIE 3JIEMEHTHI MIPOEKTA, APTYMEHThI JIEMEH-

TOB ONEpaTOpcKoro uHTEepdeiica, co3gaHHble KaHalbl U NpuBs3Kku. [Ipu-
BECTU CKPUHIIIOTHI OCHOBHOT'O OKHA OMEPaTOPCKOro uHTepdeiica B pesxxume

CUMYJISILIAH.
4. KoHTpOJIbHBIE BONIPOCHI
1. Pa6ora monutopa TRACE MODE
2. Kananbl JaHHBIX
3.  OO6mue aTpuOyTHl KaHATIOB
4. Kanan FLOAT. O6paboTka JaHHBIX
5. Kanan FLOAT. MacmrabupoBanue
6. Kanan FLOAT. DkcrioHEeHIIMAIILHOE CTIIaXKUBAHUE
7. Kanan FLOAT. ®@unbsTpanus NUKOB WKW (PUIbTpaIus MaJIbIX H3Me-
HeHui B ka"ane INPUT
8. Kanan FLOAT. Jlunelinoe criaxuBanue v GUIbTPAIUS MAJIbIX U3Me-
Henwuil B kanaine OUTPUT
9. Kanan FLOAT. Knunnuposanue B kanane OUTPUT
10. Atpubytsl kanana FLOAT
11. I'panniel u naTepBansl kanaima FLOAT
12. T'enepanus cooOmenuid. ['ucrepesuc
13. Kanan knacca DOUBLE FLOAT
14. Kanan knacca HEX16 n HEX32
15. Ilepecuer 6a3bl KaHAJIOB MOHUTOPOM
16. Bpewms nukiia MOHUTOpA
17. Tlepuon mepecuera KaHana
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JlaGopaTtopnas padora Ne 3
Co3nanne CTATHYECKMX U TNHAMUYECKHX 00bEKTOB SKpaHa

Ieab padoThl: MO3HAKOMUTLCS CO CTAHJIAPTHBIMU OOBEKTaMHU, IPE/I-
Ha3HAYEHHBIMH JJII CO3JaHUS CTAaTHYCCKUX M JTUHAMHUYECKUX H300paxe-
HUM.

1. TeopeTnueckue cBeieHNUsI
1.1 Co3nanue u HACTPOIiKa 00bEKTOB IKPaHA

JIns co3iaHusi MHTEPAKTUBHBIX WH(POPMAIMOHHBIX CHUCTEM HE00XO-
TUMBl JTUHAMHYECKHE OOBEKTHI, TaKME€ KaK TEKCT, CTPEIIOYHBIH TpHoop,
MOJI3YHOK, KHOIIKA, BBIKJIFOYATENb, TPEHI W Tak gainee. [[Jis pa3meneHus
O00OBEKTOB Ha dKpaHE HEOOXOJAMMO IIEIKHYTh JEBOW KJIABHIIEH MBIIIN MO
COOTBETCTBYIOIIEH MKOHKE MHCTpyMeHTa (Tabnuia 1.1) maHenu wHCTPY-
MEHTOB. JIJisi pacKpbITUsl TPYNIbl OOBEKTOB, CIEAYET MICIKHYTh MpPaBOM
KJIABUILIEH MBIIIN MO0 UKOHKE W B PACKPBHIBIIEMCS CIHUCKE WUHCTPYMEHTOB
BbIOpaTh HeoOxoauMbIN. [locae BrIOOpa MHCTPpyMEHTA 3aJal0T €ro pacrio-
JI0’KEHHE Ha 11a0JIOHE dKpaHa.

Jlns mepexojia B peXuM peaakTUPOBaHUS HEOOX0AuMO MEeNKHYTh JIK
MBI [0 MKOHKE & u IBOMHBIM MieT4koM JIK Mo cooTBeTCTBYIOIEMY
00BEKTY OTKPBITh OKHO €r0 CBOMCTB. HacTpanBas cBoicTBa 00bEKTa MOXK-
HO 3aJ1aTh BHEIITHUM €T0 BHUJI M JIOTHKY €r0 pabOTHI.

Tabmuua 1.1 — O0wsektsl Trace Mode

I'pynna o0bekToB |UkoHka o0bekTa |HammeHoBaHMe 00beKTA
' Ctpenounslii mpubdo
ITpubopsl %fi T P prmop
M OJI3YHOK
p_';_‘ Tpenn
F—“'__E: ApXUBHBIA TPEH
Tpenasl ﬂj Tperz X-Y
.“ ApXHBHas TUCTOrpaMma
Tekct HEC Tekct
Kaonku l[l_ﬂ Kuormka
a-5. ['pyrma KHOTOK
H-C 5
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KapTI/IHKI/I-KHOHKI/I

Brikiarouarens 0

Brikarouarens 1

Beikarouaress 2

Brixiarouarens 3
Brikrouarean

Brikirouarens 4

Brixirouareis 5

Breikarouaress 6

Beikirouarens 7

© 0|0 O n | [

Jlns mpuBsA3KM 00BEKTa K HEOOXOJMMOMY 3HAUEHUIO (aTpuOyTy) Ka-
Haja, HeoOxoauMo menkHyTh JIK Mbllu B mojie npuBs3ka (Wid JApyrom,
3aBUCUT OT 00BbEKTA), OKHA CBOWCTB BHIOpAHHOTO O0BEKTa. B OTKpPHIB-
muMcs OkHe (pucyHok 1.1), He0OX0IMMO CO3/1aTh APTYMEHT U MTPOU3BECTH
€ro IMpUBS3KYy K TpeOyeMoMy 3HaueHuro (aTtpulyTy) kaHana. Eciu Tpebye-
MBI apTyMEHT YK€ CYIIECTBYET, TO BHIOMPAEM €T0 U3 CIHCKA.

e e

I-'!"l 'f:bn'-luun Nl e

i - e -] i o

d L
F=ia [ [T R R TeT L TNy P o S LR L TTY - T Syame | Toyrma | Eoeoee
ﬂf.:l: AL fhas® S i (O =it FTH Harne b

Pucynok 1.1 — Buj okHa co3ianust aprymMeHTa

Psn 00bEKTOB HE cofiepkaT 3aKkiaioK. Jpyrue o0beKThl coaepKaT He-
CKOJIBKO 3aKJIaoK. Tak TpeHIbl COIepXkKaT 3aKJIaIKU: OCHOBHbIE CBOICTBA

—
3

“* W KpHUBbIE =3 (cexTopsl, cToo1bl). Ha 3akmanke OCHOBHBIE CBOMCTBA
3aJlaeTcs BHEIIHUM BUI, JieTeHJa, ocu. Ha 3akiagke kKpuBble Wil (CEKTO-
Pbl, CTOJONBI) CO3JAIOTCS W HACTPAUBAIOTCS BCE KPHUBBIE (CEKTOPHI,
CTOJIONBI), BBIBOJUMBIE OOBEKTOM. /[l co3gaHus KPUBOH (ceKTop,
€T0J10€N) CIEAYET BBIICIUTh CTPOKY KPHBBIE (CEKTOP, CTOJI0eN) U BbI-
3BaTh KOHTEKCTHOE MEHIO, B KOTOPOM HACTPOUTH MapaMeTphl O0ToOpaxe-
HUS U NPUBS3KY.

=

Py 00BEKTOB COAEPkKAT 3aKIANKA AUHAMHYECKHH KOHTYp ~ ', au-

'-llfu-
HAMHYecKasi 32JIMBKA L, IHHAMHYECKAs] Tpanchopmanus =+ . JlaH-
HBIC 3aKJIaAKU [TO3BOJIAIOT 00€eCIIeYnThH JUHAMHWYHOCTD I/I306pa>KCHI/IH.
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OOBEKTHI MOTYT COJICPKATh 3aKIAJKy AeHCTBUS "‘?5, KOTOpas Mo3BO-
Jsl€T HACTPOUTH JIEMCTBHUSI, BBINOJHsAEMbIE NpU HaxaTuu(mousePressed)
niu otnyckanuu (mouseReleased) neBoii KJIaBHUIIIM MBIIIIH.

OOBEeKT BBIKJIIOYATEb TO3BOJSET BBECTU M OTOOpPA3UTh 3HAUCHUE
MepeMEHHOM, MPUHUMAIOIINE Ba 3HaueHus: true (uctuHa) u false (J10%kp).
Jlns BBIKJIIOYATEN IS HEOOXOIUMO BBHIOpATh B 10JIE MPUBSA3KA UM apry-
MEHTa, MPUBS3aHHOTO K HEOOXOIMMOMY 3HAUYCHHIO MTapaMeTpa.

[Tonst BUI MHAMKAIIMKM, KOHCTAHTA, KOJ JOCTYMa 3a/1at0T JIOTUKY pabo-
Thl. /s unaukanuu Arg & Koner (& — nobutoBoe noruueckoe M) — Bbi-
KJIFOYaTENb MEPEBOAUTCS B MOJOKEHUE «BKJ», KOTJa apryMeHT & KOH-
CTaHTa = true, B IPOTHUBHOM CITy4yae MEPEKI0YaTeb MePEeBOJAUTCS B MO-
J0XeHue «BbIKJ». [Ipu memuke JIK MBIIM 1O BBIKJIIFOYATETO0 apTyMEHTY
MIPUCBAUBACTCSl PE3YJIbTAT BHIUUCICHUS 1O (popMysie aprymenT » 3Hade-
Hue (* — modbutoBoe uckiovarotiee MIJIN).

ITpn nagukanun Arg >= KOHCT BBIKIIFOYATENIb HAXOJIUTCS B MOJIOMKE-
HUU «BBLI», KOTJla APrTYMEHT HE MEHBIIEC YeM KOHCTAHTA, €CJIU apry-
MEHT MEHBIIIE YEM KOHCTAHTA, BBIKJIIOYATEIb [IEPEBOJIUTCS B MOJIOKEHHE
«BBIKJY. [Ipn naaukannm Arg == KoHCTaHTa BBIKIIIOYATEIb HAXOAUTCS B
MOJIOKEHUU «BKJI», €CIIH APryMEHT PABEH 3HAYEHWIO KOHCTAHTA, B IPO-
THBHOM CJIy4Ya€ BBIKIIFOYATEIb MEPEBOAUTCSA B IMOJIOKEHUE «BBIKD. [Ipu
BuAax nHAuKanuu Arg >= KoHct, Arg == KoHCTaHTa U NpU IETYKE JIe-
BOM KJIaBUIIIEH MBIIIH 1O BHIKJIIOYATEII0, APTYMEHTY MPUCBAUBAETCS 3HA-
YeHUe, 3aJJaHHOE aTpUOyTOM 3HAYEHHE.

1.2 CraTtudeckoe uzodpaxenue

JUia co3gaHusi CTaTUYECKOr0 M300paKeHUs MOKHO HCIIO0JIb30BaTh MH-
CTPYMEHTBI: JTUHHS ./, TOMAHHbIE ¥ KpUBble (Tabmuna 1.2), IpaMOyTomb-
HUKH (Tabnuua 1.3), miockue ¢urypsl (Tadbnuna 1.4), o0bemMHbIe PUTYpPHI
(Tabnuma 1.5).

Co3nanue JIOMaHHBIX M KPUBBIX 3aKIIIOYAETCS B (PUKCALIMM TOYEK W3-
JoMa WY nepernda meTuyKoM JEBOM KJIaBUIIM MBIIIH, KOrAa Kypcop pac-
MIOJIO’KEH B TOUKE, Iie JOJDKEH ObITh M37IoM miH neperud. [lonoxenue mo-
clIeqHEeN TOYKM M3ruda WM u3jioma cieayeT GUKCUpPOBaTh LIEITUYKOM IIpa-
BOI KJIaBUIIIM MBIIIIH.

Ta6numa 1.2 — JlomaHHBIC U KPUBBIE
HNxonka [Ha3zBanme o0neKkTa

P!

=%  |JloMaHas nuHMS
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{3 |MHoroyromsHuK
Cxl (JTomanas ¢ 3anuBKoi

PaszomkHyTas kpusas

y
£ |3aMKHyTas KpuBas

Ta6muna 1.3 — [IpsamoyronbHUKH

Hxonka HasBanue 00bekTa
|:|l Kontyp
] ‘| IIpssMoyroyibHUK
[:J [Tanens
-] Pamka

Ta6muna 1.4 — [1nockue burypsl
NUxonka Ha3zBanue o0neKTa
I Itockuy kimaman

B
ﬂ‘ TpeyroyibHUK
a7

Crpenka
D. OBan
Q DIUIMIIC CEKTOP

VY mnockux Quryp, npsSMOYroJdbHUKOB, JIOMAaHBIX U KPHUBBIX MOKHO
HACTPOWUTH CTATUYECKHUIN KOHTYpP M 3aJIMBKy Ha 3aKJIaJIKC OCHOBHbIE CBOIi-
CTBAa CBOMCTB 00BETOB. [[1s1 cTaTMYECKOTr0 KOHTYpa MOXKHO 3a7aTh €ro
CTHWJIb, I[BET, TOJIIIMHY KOHTYpa. J{7Is1 3aTMBKY MOKHO 3a]1aTh THI 3aJIUBKA
(uBeT Uiy u3odpakeHue). Eciu BbIOpaHO 3aMOTHEHUE IIBETOM, TO MOXHO
HACTPOUTH IBET, CTHJIb 3aMIOJTHCHHUSI.

NHcTpymMeHT 00BbeMHBIE (PUTYPHI MO3BOJIIET CO3/IaTh Pa3IudHbIE 00b-
€KTbl, yKa3aHHble B Tabiuuie 1.5. Y o0beMHbIX (GUTYyp MOXKHO 33]1aTh MaTe-
puai, CTeneHb MPO3PavyHOCTH (MPO3PAYHOCTH), TEKCTYpPY, KaueCTBO H30-
OpakeHHsI, ONPELIISIONIee CTEIICHh TPOPHUCOBKH TEKCTYPBI, TOIIINHY CTe-
HOK. Bb100op kpasi 00beMHON (DUTYPBI TTO3BOJIET CO3/]aBaTh U300paKECHUS
C Pa3IMYHBIMU KPassMH: 3aKPYTJICHHBIC, CKOIIICHHBIE U T.]I.
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Tabmuua 1.5 — O6bemMHbIE PUTYPBI
HNxonka Ha3Banue o0bekTa

Hunuuap

Cdoepa
Konyc

Top

[Tupamua

EMKOCTE

Knamnan

Hacoc

TpyOa

Penbednslii koHYC

KpuBonmHeHbIN KOHYC

I'paguent

up =LY edor e

PaccmoTpuM HacTpolKy CBOMCTB O0OBEKTa HA MPUMEPE 3aJIaHUs TOJI-
muHbl Gurypel. Eciu TosimuHa cteHok paBHa 0, To Ha dKpaHe U300paxka-
€TCsl, KaK BBIMJISIUT OOBEKT BHemHe. Korja 3ajaHa TOJIIMHA CTEHOK
oompire 0 n3o0paxkaercs pazpes3 o0bekTa (pucyHok 1.2).

Pucynok 1.2 — Hactpolika TOJNIIUHBI CTEHKUA (PUTYPBI

JIns HacTpoWikM BHJa MaTepualia CleayeT IBaxIpl WWENKHYTh JIK
MBI 10 CTPOYKE MATEPHAJ, U HACTPOUTh MIYHKT BbIOPATH U3 CIIHUCKA.
Ecnu ycranoButh ero paBHbsiM False, To MaTepuait 3ajaercs Kak [IBET aHa-
JIOTUYHO IPYyTUM 00BbeKTaM, eciid True, To MOKHO BHIOpAaTh MaTepHaa, u3
KOTOPOTO BBITMIOJIHEHO U3Jiesiue (XpoM, OpoH3a, Me/b, TEKCTYPhI IMUIHM(POBKA
WJIU TPABUPOBKA).
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B kauecTBe TEKCTypbl 00BEKTa MOXXHO BBIOpaTh M300paxeHue. s

3TOr0 HEOOXOIUMO UMIIOPTUPOBATH N300PAKEHUS:

1.

2.

CO3/IaTh IPyNIy KAPTHHKHU B pa3/icsic pecypchbl HaBUTaTOpa MPOEKTa
(pucynok 1.3);

co3/1aTh OMOJIMOTEKY H300paKeHuil B TPyIIe KaAPTHHKH (PUCYHOK
1.4);

OTKPBITh OMOJIHOTEKY M300paxkeHHil = U UMIIOPTUPOBATh HEOOXO-
JTUMBIE HU300paKeHUS u3 MMarnkKu «%TRACE
MODE%\\Lib\Texture» (pucyHok 1.5);

B Pecypeu . - | A
i ANATL TAYNNG k| PR

% KnanaHe - HannS | B Tercru
By Erkoct D ;'I’_HBHHT:-I:C“U' +2) ﬁ [CmOTUHHEHN
| Anengea

| B% Mpaduueckrs_anaHaHTs

B Oevraser B Koroopais [CirD)

I Chnmsne M=oEHMEHOEAT 5.

B3 Hococw | CBUACTEE Co

Pucynok 1.3 — Co3znanue rpynmbl n300paxeHun

Eacmiisii - - —— - = I8 iy
:E o Comms kemoenr !_E Lrtrporese Hapassna |
B Uatiioa rporpaie o |=_Ir| MO TR Ty T ——
B Usdrow_aroence K Konpmana(oic] | |

B Uafinoea ooy nce MawirwsoB1h

B Ustroeceazer o [HGL B Ceacwiss
"'_!': CHiiRAA | |

Pucynok 1.4 — Co3nanue OUOIMOTEKN N300pakeHU I
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B = i

.nrl:ll_l:l:-hr\; ﬁ:'\u\_.?hﬂ:
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Blpoch 2] br:  Ooloskar _130kvs
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O e 05
Bl e 15
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Pucynok 1.5 — UIMniopt uzo0paxeHui
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[locne mmnopTHpoBaHUsT M300paKEHH HEOOXOJMMO BBIOpATh H30-
OpakeHHe B 1OJIe TEKCTYpa.

Y 00beMHOr0 MPSIMOYTOJIBHUKA, EMKOCTH, TPYObl MOKHO MEHSTH BHU]
BEPXHET0 WJIK HUKHETO Kpasi, U3BMEHSIsI €r0 BHEIIHUHN BU. Y KOHYCa MOX-
HO 3aJ1aBaTh COOTHOLIEHHUE OCHOBAHMM B MPOIEHTAX, Y TOpa — €ro TOJIIH-
HY, Y KJanaHa — opmy, a Takxke ¢popmy u 1BeT npusojia. Hacoc mo3Boss-
€T BBIOpaTh (hOpMy, B BUIE KOTOPOM OH OyJeT N300pakeH.

Hcnonb3ys ykazaHHblE OOBEKTHI, pacrojaras uX ONpeesIeHHbIM 00-
pa3oM, MOXHO CO3/IaTh CTATHUECKOE N300paKEHUE.

1.3 /lunamu4eckoe n3zodpakenue

JluHamMu4uecKkoe HM300pakeHUE ONPENEsIeTCs] KOHTPOIUPYEMBIM IIPO-
neccoM. M3o0paxxeHne MOXKET NMepeMelaTbes, U3MEHATh pa3Mephl, OBO-
paurBaThCA, MOKET MPOUCXOJUTH MEPEMEIIEHUE MYHKTUPOB MO €ro KOH-
TOPY, OOBEKT MOKET OBITh 3AMIOJIHEH /10 ONPEJIEIEHHOTO YPOBHSI.

JUist mony4yeHus AMHAMUYECKOro M300pakeHWs BCerja HeoOXxoamma
NPUBSA3KA K apTyMEHTY, 3HAUEHUE KOTOPOI0 OTOOPAKAETCSI TEM WIIA UHBIM
CIIOCOOOM.

Ilpu IMHAMUYECKOM KOHType (3aKIajKa IMHAMHUYECKHH KOHTYp ')
3aaatoTcs (pUCyHOK 1.6) Ba 1BETa: LBET MITPUXOB U MPOMEKYTKA MEKITY
HUMHU, JJIMHA LITpUXa, KOTOpas TaKK€ ONpENEeiseT IIar MepeMelleHus
mtpuxoB. [lpyn auHaMu3anuu, NPOUCXOAUT IEPEMEIICHHE IUTPUXOB IO
KOHTOpPY. CKOpPOCTh MepEeMEIIeHHs ONPEAEISIETCS MPUBS3aHHBIM apryMeH-
ToM. Eciin aprymenT paseH 0. To nepemenieHne oTcyTcTByer. Korma apry-
MEHT paBeH | MPOUCXOAUT NMEpPEMENIEHUE ITPUXOB MPU KaXKJOM TaKTe Ha
onvH mar. Ecnu apryMeHT paBeH ByM, K NpUMEpPY, TO IITPUXH HEpeMe-
IAI0TCA HAa OJUH IIar OJMH pa3 3a 2 TakTa.

Crodicten | Bnaverme
FPHBHSKB ARG_000

Uger wrpixa ==

UseT npomeskyTka

LnuHa urpixa 5

Mporeskyrok/wrpss 1

Pucynok 1.6 — HacTpoiika AMHaMHUY€CKOT0 KOHTYpa

Paccmotpum AMHAMHUIECKYIO TpaHcopmaluio (3akiiajgka JUHAMUAYE-
ckasi Tpancopmanus = ). MOXHO BBIICTUTDH CIEIYIONIUE BUIIBI — JUHA-
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MUYECKOE TepeMelleHue, MacirabupoBanue, BpamieHue. [Ipu nuHamuye-
CKOM TEpPEMEIICHUU 3aJ1aeTCsl IOMaHasi JTUHUS, BIOJIb KOTOPOU MPOUCXO-
IuT nepemenieHue. Jns psaa touek (y3iaoB) 3aJal0TCSI COOTBETCTBYIOIIME
uM 3HadeHus: (pucyHok 1.7). Tekymiee monokeHue oObEKTa 3aBHCUT OT
3HAYEHUs MPUBA3aHHOTO apryMEHTa W 3HAYEHHU, COOTBETCTBYIOIIUX Y3-
nam, ¢iara — nepemeniaTh IIaBHoO.

Mpueaska ARG_000 v E]
[¢] Nepemesare nnasHo
[ Mcnonesosate sHaYEHHA MPOMEKYTONHER YSNOE

JHaveHHe a0

[PHDE'-II.HITE‘TI:: SHAYEHKWR HSHDBI I HCTaHoENTE ANA Yysna J

Pucynok 1.7 — HacTpoiika AuHaMHU4Y€CKOTr0 EPEMEICHUS

[Ipy nuHamuzauu MacmTabMpoBaHUs 3aJal0TCS HAYaldbHBIA U KO-
HEYHBIN pa3Mep 00bEKTa W 3HAYCHHS MPUBS3aHHOTO apryMEHTa, COOTBET-
CTBYIOIIME 33/IaHHBIM 3HAYEHUSIM (PUCYHOK 1.8) M LIEHTp OTHOCUTEIBHO
KOTOpPOro OyJeT MpOUCXOAUTh MaciiTabupoBanue. TeKyluid pa3mep 3aBu-
CUT OT 3HAUYCHHS apTyMEHTa.

Mpuerska ARG_DOD ol
Hay pasme; 100 E IHAUEHS 1
KoH. pasmer 120 F ZHAYEHe 100

Pucynox 1.8 — HacTpolika AMHAMUYECKOT0 MacIITaOUpOBaHUs

IIpy nuHaMHUYECKOM BpAIIEHUM 3aJA€TCA HAYaJIbHBIM U KOHEYHBIU
yToJl, 3HaU€HUsS] apryMEHTa, COOTBETCTBYIOIINE HAaYaJIbHOMY U KOHEUHOMY
yIIly, HEHTP OTHOCUTEIBbHO KOTOPOTO MPOUCXOJUT BpalleHue. YTI0BOE
MOJIOKEHUE B JITAHHOM CJIydae 3aBUCHUT OT 3HaueHus aprymeHta. Hactpoii-
Ka BpalleHUs MPOUCXOAUT aHAJIOTUYHO HACTPOUKE MEPEMEIICHUS.

Jlunamuyeckas 3ajMBKa 3aKJIIOYAaeTCsl B TOM, YTO 3a/1a€TCsl MaKCH-
MajJbHOE M MUHUMAJIbHOE 3HAY€HHUE MPUBS3BIBAEMOTO apryMeHTa (pucy-
HOK 1.9). [Ipoucxoaut 3anvBka 00beKTa O YPOBHS, KOTOPBIN ONpeaessieT-
Csl IPUBSI3aHHBIM APTYMEHTOM. 3aJMBKa MOXET OJHOCIONHON (0TOOpaxka-
€TCsl 3HAYEHUE OJIHOTO0 apryMEHTa) U MHOTOCIONHOMN (0TOOpakeHue 3Ha-
YEHU HECKOJBbKUX apTyMEHTOB).
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MoXHO HACTPOUTH U3MEHEHUE 1[BETA JUHAMUYECKON 3aJIUBKU B 3aBU-
CUMOCTU OT COCTOSIHUS T€XHOJIOTMYECKOTO Ipolecca (MpeaynpexIcHue,
aBapusi, BHE TpaHull). s 3Toro Heo0XoAMMO BBIOpaTh 1IBETA 3aMOJTHEHUS
¥ BBIOpaTh 3HAUCHHUE true B MOJIC IBETA JAJIsl IMANa30HOB.

W [N -I ._‘+
= @ |0 (@ @&

V| Paspeweno

CeoircTeo - 3HaueHue
Hanpaerexwe Beepx
Cron
4 Croi (Ypoeexs R) .
Mma Ypoeese
MNpuerzka Ypoeexs_R

Twn sarmew  Vsobpasetue

Wzotpaxerue .

MNpospavHocre False
Maxc. 1
MiaH. 0
M = HIM, Makc = BN  False
Liseta anm manasoHoe False
MNpeaynpexastme
Asapua

Bre rpamHu .

Pucynok 1.9 — HacTpoiika auHaMu4ecKon 3aIUBKH

JI1s HacTpoMKM 3aBHCUMOCTH IIBE€Ta 3aJMBKH 00BekTa (0O0BEKT Oe3
JTUHAMUYCCKOW 3aJIMBKH) OT COCTOSHHS Ipoliecca Ha 3aKIIaJIKe OCHOGHbLE
ceolicmea B pa3Jieie 3aaueKa CIeayeT PACKPBITh pa3jiell Ueem 3aIUBKU,
r7Ie¢ MOKHO BBIOpaTh BUJ MHAWKAIIUH, BHIOpATh IBETA 3aJUBKU (PHCYHOK
1.10), 3agaTh Auamna3oH.
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CeoitcTeo | IHaueHne
Kot
Jamexa (ARG 000) [ |
Tun sarme User
4 lser sarmMexa
4 Bug vHmkawm Arg B wHTEpEANE
;I'ipnnnsm ARG_000
Murasine fucTpoe
Mpeaynpexasrne
Aeapur
Brie rpariu L |
Crans I .. Y e
CipuiTe Npw cTapTe False
MNogckaska
Bwoererue e MPE Falze

Pucynok 1.10 — Hactpoiika nTMHaMHA4Y€CKOTO N3MEHEHUS LIBETA
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2. Xoa padoTsl

3ananme 1

CO3/1aTh HOBBIM MPOEKT. B JaHHOM MpOEKTe cO31aTh T€HEPATOpP, MPH-
BSI3aHHBIM K KaHaly, 3HAYEHHUE KOTOPOrO0 OMPEAENSETCS YPOBHEM
MPOAYKTa B EMKOCTH;

UMITOPTUPOBATH U300paKEHUS TEKCTYP;

CO3/1aTh JKpPaH, PaCMOJIOKUTh Ha HEM TPEH]I, CTPOSIIUN 3aBUCUMOCTh
YPOBHS MPOAYKTa BO BPEMEHHU.

CO3/1aTh CTAaTUYECKOE M300paKeHHE EMKOCTH B pa3pese, Hacoca, Tpex
TpyO, IO OJHOM TPyOE MPOIYKT MOCTyHAeT B €eMKOCTb, IO APYTOil BbI-
TekaeT u3 Hee. Bropas Tpy0a coennHeHa ¢ TpeThel uepe3 Hacoc.
CO3/1aTh JUHAMHYECKHN OOBEKT, UMUTHPYIOIIUN 3alOJHEHHE €MKO-
CTH, UCTIOJIB3YsI Tpapudeckuii hai.

2.1 Co3nanue 00bLEeKTOB

3anyctuth nporpaMmmy TRACE MODE IDE 6 nkonka ﬂ, CO3/1aTh U

COXPAaHUTh HOBBIM MPOEKT. B HaBUraTope NpPOEKTA BBIICIUTH CTPOKY
«CUCTEMA» u B xontekctHoM MeHiO BbiOpath «CO3JATDH Y3EJIy.
Cpenu npeyoKeHHBIX THIIOB y3J710B BeIOpaTh — RTM.

(98]

Coznathb cnenyronme 00beKThI MPOEKTA:

Kanan FLOAT — «YPOBEHDbY, peanbHOe 3Ha4€HHE KOTOPOIrO IMPO-
MOPIMOHATILHO YPOBHIO MPOAYKTa B eMKkocTh. HacTpouts maciitadu-
pOBaHHE B KaHajie 00eCcrneYnB BbIX0HOM auana3oH [0, 1];

['eHepatop — CHHYCOU/IAJIBHOIO0 CUTHAJIA;

BpInonHUTE NPUBS3KY CO3JAHHOTO T€HEPATOPA K KaHAILY;

OKkpaH Ui pa3MenieHus: HHHOPMAIMOHHBIX OOBEKTOB (€CIM OH HE
OBLI CO37]aH aBTOMATUYECKU MPU CO3/IAHUU MTPOEKTA);

Tpenn. Hactpouts nmapamerpsl rpaduika U BHIMOIHUTD MPUBSI3KY K CO-
3nanHomy KaHaiy (ums aprymenta YPOBEHbB R).

Pe3ynbTar cO34aHHOTO MpU BBINOJHEHWW MYHKTOB | — 5 3kpana, mpen-
CTaBJICH HA pUCYHKeE 2.1.
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2.2 Co3naHue CTaTHYECKOr0 H300paKeHUus
2.2.1 Co3nanue paMKu

JUig co3maHusi paMKu HeoO0Xoaumo MEenkHyTh JIK MbIM Mo MKOHKE =
Ecnu yka3aHHON MKOHKHM HA MaHENU UHCTPYMEHTOB HeT, TO [IK Mbimm mienkaem

10 OJIHOM M3 CIIETYIOMINX UKOHOK: [j !, wm [l u cpenu npeanoxen-
HBIX OOBEKTOB BBIOEPUTE pPaMKy ‘= Pa3MemaeM paMKy Ha 3KpaHe MOoJ
TpeHJI0M (pUCYHOK 2.2). Jlns mepexoja B peKUM PEIAKTUPOBAHUS KIIHK-

3

HyTb JIK MBIIIK IO UKOHKE

ja He s & o oouk oAl o

Pucynok 2.1 — Bup sxpana uHGopMaliuOHHOW CUCTEMBI

i o

= = e

Pucynok 2.2 — Bup sxpana uHGOpPMAIIMOHHOW CUCTEMBI
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2.2.2 Co3nanue eMKOCTH

Jlnst BbIOOpa 00BEMHOUM (PUTYPBI — €MKOCTb, MIeNKHYTh JIK Mbiimm no
ukonke ®. Ecmm JAHHOW WKOHKHA HET Ha IaHEJIM HHCTPYMEHTOB, TO
menkaute 11K MbIm no ogHO#N M3 MKOHOK: ., 2 , A, Q, ., H, ‘,

I, 8 & W Cpeny npeniokeHHBIX 0GBEKTOB BHIGEPUTE EMKOCTE L
pa3MecTUTh OOBEKT Ha AKpaHe, 3a7aB MPOTHUBOMNOJIOXKHBIE YIJIbl (PUCYHOK

2.3a). Ilepeittu B pexxum penaktupoBanus — JIK Mblm no MKOHKe

a) 6
Pucynok 2.3 — Bug o6bekta «EMKOCTBY
(a) — 10 penaKTUPOBAHUS CBOUCTB, (0) — MOCJE pelaKTUPOBAHUS

OTKpBITH OKHO CBOMCTB 00BEKTa (BBIACIUTH CO3/IaHHYIO EMKOCTh WJTU
nBoitHoe Haxatue JIK mbimm mo Heil). B mose ToJiumHa CTeHOK 3a7aTh
TonmuHy Oosbiie 0 (1mogoOparTh 3HAYEHUE IS JYYIIEr0o BU3YaJIbHOTO
BOCHIpUSITHS )(pUCYHOK 2.30).

B 1i0/1e BepXHU# ¥ HHGKHUIA Kpail BEIOpaTh HEOOXOAMMBIN BUJT Kpas.

Hanpumep, BepxHuii Kpail 3a1arb — ‘i.lg:, a HIDKHUN — -J. Jns 3apanus
MaTepHaJia eMKOCTH, PACKPBITh BKJIAJIKy MaTepuas (IBaXKIbl EIKHYTh
JIK MbIM 1o MOAYEPKHYTOW CTpOUKe mMarepuas). B none BbIOpars M3
crnmMcka BhIOpaTh 3HaueHue true. B mone marepmas BbIOpaTh HEOOXOAM-
MBI MaTepuai, HallpuMep — XpPOM. B moiie cranxapTHasi TEKCTypa BbI-
OpaTh HEOOXOUMYIO TEKCTYpPY — IPABHPOBKY.

[Ipu HEOOXOAUMOCTU MOXXHO HO0ABUTH APYrue OOBEMHbBIE (UTYPBHI.

Jlnst pa3menieHust Konyca 1menkHyTh [IK MbIm mo uKoHkKe L BBIOPATH

M. PasvecTuts na AKpaHe KOHYC HaJ 00BEKTOM €MKOCTh (PUCYHOK 2.4).
Bri3BaTh CBOICTBa O0OBEKTa W B MOJE TOJIIMHA CTEHOK 3aJaTh Ty XK€
TOJIILIMHY, YTO U Y EMKOCTH. B pa3zaene maTepuaJj HaCTPOUTH CIEAYIOIIHNE
HOJISL:

—  BbIOpPATH U3 CIHUCKA — true;

—  MaTepHaJ — 0J10BO;

—  CTaHAApPTHAas rpaBHMpPOBKa — HLIM(oBKA.
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Pucynok 2.4 — Bun coctaBHOro 00bekTa «EMKOCTEY, «KoHyC»
2.2.3 Co3nanue Hacoca

Jlns pasMerneHns Konyca menkayTh ITK Mpimy 1o nkonke 4. ¥ BbI-
opatb ¢urypy ¥, PasmecTuts Ha HKpaHE HACOC CIpaBa, MoJiI 0OBEKTOM
eMKOCTb (pUCyHOK 2.5). BrI3BaTh CBOICTBA 00BEKTA U pa3jieiic MaTepuall,
HAaCTPOUTH CIIEIYIOIINE MOJIA:

—  BbIOpaTh U3 CNIUCKA — true;
—  MaTepHaJ — IJIACTUK YePHbI;
— ¢opma Hacoca (MoaO00OPATH CAMOCTOATEIBHO).

()

Pucynoxk 2.5 — Buja o6bekta «Hacoc
2.2.4 Co3nanue Tpyo

s pa3menieHns koHyca menkHyTh [IK Mbplmm mo nkonke ol 11 BoI-
6parhk durypy 9. Co3naaum TpyOy 10 KOTOPOit POIYKT MOCTYIAET B M-
KOCTh M II0 KOTOPOM M3 €MKOCTH TeueT B Hacoc. s aroro memukom JIK
MBIIIA OTMETHM MECTOIOJIOKEHNE Haudana TpyOsl. [lepemecTuts Kypcop
MBI B TOYKY M3ruba TpyOsl u cHoBa Haxarb JIK mpimu. Takum oOpa-
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30M, OTMETUTh BCE€ TOUYKM W3rHOa TpyObl. i1 ykazaHus KoHIa TPYOBI,
menkHyTh [IK Mblmm, TeM cambIM 3aBEPIIMM CO3JaHUE TEKYIIEW TpyOBI.
AHaJIOTUYHO co3AauM TpyOy, MO KOTOPOM MPOIYKT MOCTYyNAET B HACOC U
BBITEKAET U3 Hero (PUCYHOK 2.6). Bri3Bath cBoiicTBa 00bekTa — « Tpyda» u
HACTPOUTH CIICTYIOLIUE TOJIS:

—  TOJIIUHA — 0J00paTh NOIXOASIIYIO TONIIHUHY KaXKI0H TPYOBI;

— 0a30BbId LBeT.

PucyHnok 2.6 — Buj okHa ¢ pa3MelleHHbIMUA CTaTUYECKUMU 0O0BEKTaMU
2.3 Co3nanue THHAMHMYECKOT0 H300pasKeHus
2.3.1 UmmopT u300paxeHus
Boinenuts ctpoky «Pecypebl» B HaBUraTope npoekta. B KOHTEKCT-

HOM MEHIO BbIOpaTh cTpoky «Co3aars rpynny» — « KapTuakm» (pucyHOK
2.7).

- F .:":"_— |
"_T'I.'-.J BOYPCE M Coazams oy b rﬂ TekoTh
WA e
ﬁ g | Horwpogars C0-C) |=ﬁ Eapmatay

m Wi Siroee | : R
|lep=pueroeaTe .. EE FE
B Watnoas | =y BN Toesmacmz_sreusnms
il

B a0y _corzed o CPEL T

4" BEF Ccrema

Cpopcren

Pucynok 2.7 — Co3nanue rpynibsl — « KapTHHKI
B KOHTEKCTHOM MEHIO K co31aHHOU rpyire «KapTuHkm», BbI3BaTh

KOHTEKCTHOE MEHIO U BbIOpaTh — «Co31aTh KOMIIOHEHT» — « BUbJAnoTEeKA
n300paxkeHuin» (pUCyHoK 2.8).
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Pucynok 2.8 — Co3ganue OUOIMOTEKH N300paKeHNM

JInst UMIopTUpOBaHUS U300paKE€HUsI JBaXKbl MIEIKHYTh JIK Mbliium
[0 CO3IaHHON OMOJIMOTeKe M300pakeHMH. B OTKpBIBIIMMCS OKHE, BBI-
3BaTh KOHTEKCTHOE MEHIO W BbIOpaTh — « AMmopTupoBath» . B mos-
BUBIIEMCSI JUAJIOTOBOM OKHE, OTKPBITh T'paduueckuil (aiin nzoOpakeHus
(«%TRACE MODE%\Lib\Texture» B manke rje YCTaHOBJEH MaKeT
TRACE MODE), kxoTopoe 0yieT uCroib30BaThCs B JAIbHEHUIIIEM.

2.3.2 Co3panue THHAMHUYECKOH 3aJIJUBKH

Jlns co3maHMsl TMHAMUAYECKON 3aJUBKU CO3JagUM OOBEKT MHOIO-
YIroJIbHUK U Pa3MECTUM €ro BHYTPU OOBEKTa €eMKOCTb. JIJisl ATOTO KIIMK-

wem JIK Mpmm 1o mxonke . Ecin ma WHCTPYMEHTAIBHON MAHEIN HET

VKOHKH O‘, ménkaeM [1K MbIm mo oHO#M U3 UKOHOK TpyMIbl OOBEKTOB:
w YA D
wiy, we, Ual & Jlng pa3menneHuss MHOroyronbsHuka, JIK meimm 3agaaum
yriibl MHOTOyronpHuka. [locnegnuii yron omnpenpensiercss memdukoMm [IK
MbIM (pUcyHOK 2.9). Takke s cOo3laHMs 3aJMBKA MOXHO BOCIOJIB30-

BaThCA 00BEKTOM L. .

Pucynok 2.9 — Co3znanue MHOTOYTOJIbHUKH JJIs1 3AJIMBKU
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BbI3BaTh OKHO HACTPOMKU CBOMCTB CO3AaHHOTO OOBEKTA U B pa3feie —
3aJIMBKA B I0JI€ CTHJIb BBIOpaTh — 0e3 3ajaMBKHU. B pe3ynbprare mzodpa-
YKEHUE MIPUMET BUJ, TPUBEIACHHBIN HA PUCYHKE 2.6.

JIns HacTpOWKH MapaMeTpoB 3aJMBKH, MEPEHUIEM Ha 3aKIagKy — AU-
HaAMHU4ecKas 3ajJuBKa & ¥ MocTtaBUM (UIAKOK — pa3pelieHo. J{BOWHBIM
Haxxatruem JIK Mblmuy, packpbITh pasaen — «CJioi» U HACTPOUTH CIIEAYIO-
nue mmosst (pucyHok 2.10):

—  HMH — UM CJ0SI Y POBEHbY.
—  NPUBSA3KA — HACTPOUTH MPHUBA3KY CJIOSI K apryMeHTy 3kpaHa YPO-

BEHb_ R, xpansmemy 3HaueHHUE YPOBHs MPOAYKTAa B €MKOCTH (CO3-

JIaH TP MPUBSI3KE TPEHA);

—  THUN 3aJJMBKH — B I0Ji€¢ M300paxkeHue, BbIOpaTh KapTUHKY, U3 OHUO-

JMOTEKU U300paxeHuil, co3ganHol panee (pucyHok 2.11);

— Makc. — 3HaueHHE BEpXHEW T'pAaHUIbl IHANa30HA 3HAYEHHM, XpaHU-

MbIX B KaHaie (1);

—  MuH. — 3HaueHue HUKHEN rpaHub (0);

(Bl (Bl ]E
J| ey many

CmdeTmi | s
o sz Limsze

Loy
4 Lred frcgper <3
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T kied o m
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Lo m bl Morea @] Moar
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L
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Pucynok 2.10 — OkHO HACTPOMKHU MapaMeTPOB 3AJIUBKH

Liowrmes PR -

13

Tusmy o tinmn |
. Ee—— e

Pucynok 2.11 — BBI60p M300paKEHUs 1JIsl 3aJIMBKU
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2.4 3anmyck npoekra

4

[IlenkHUTE JIEBOM KJIABUILEH MBIIIH MO0 UKOHKE =%~ WJIH IO CTPOYKE
coxpauuth Ajasa MPB B meHto ¢aisi. B HaBUrarope mpoekra BBIIAEIUTE
cozganHbii RTM y3en u menukom JIK mblm mo MKoHke Y 3aIlyCTUTE

npocaiinep. Jl1s 3amycka OPOEKTa MIEIKHYTh IO “t. PesyibraT paboThl
MPEJICTaBICH HA PUCYHKE 2.12.

ol | s

LT o Irecwm

Pucynok 2.12 — Oxno npodaiiiepa
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3. Co3aaHnue TEXHOJOTMYEeCKUX 00bEKTOB

3.1 Co3nanue nmpoexKra

3anyctuth nporpammy TRACE MODE IDE 6 ukonka ﬂ, CO311aTh U
COXpPaHHWTh HOBBIM NPOEKT. B HaBUrarope mNpoeKkTa BBIAEIUTH CTPOKY
«CUCTEMA» u B koHTeKcTHOM MeHI0 BbiOpaTh «CO3JIATDH Y3EJI».
Cpenu npeiyiokKeHHbIX TUIIOB y3J10B BbIOpaTh — RTM.

JI1s co3naHus TEXHOJIOTHYECKUX OOBEKTOB BOCIOJIB3yEeMCs BCTPOECH-
HOM OMOJMOTEKON KOMIIOHEHTOB Mmakera. st 3Toro ckomupyem Qain
tmdevenv.tmul u3 nogaupekropun % TRACE MODE%\Lib B nupexro-
puro %TRACE MODE%. Ilepeiittu B cioii  budamore-
KHM_KOMIIOHEHTOB, T1i¢ B pasneine Iloab3oBaTenbckasi OTKPHITH OUOIHO-
Teky bubauorexka 1. CoxpaHeHHBIM B JaHHON OMOIMOTEKE 00BEKT O0b-
ekT_1 comepxuT B cBoeM ciioe Pecypchbl HEOOXOMMMBIN JJIs JaTbHEHUIIIEH
pa3paboTku Habop rpaduvecknx 0ObEKTOB — N300pPAKEHUS KIIallaHOB, €M-
KOCTel, nBuraresieit u 1.1 (pucyHok 3.1).

W BT L e T

i
i Laraniea
i -
Sl DO T el

o+ T Linay 1
E- 47 Ciari_

'
- li ST Th e

B e

B Tanks

B kot

B CodlingiHeaig
- I3 Purgs

- 3] Incuwrdial

Pucynok 3.1 — [logkitodenne OMOIMOTEKH MOJIH30BATEIISI
ITepenecem rpymnmnsl: Kimanansl (Valves), Hacocsl (Pump), EmkocT
(Tanks), B cioit Pecypchl Halllero npoekTa ¢ nmoMolibio Mmexanusma drag-
and-drop u nepernMeHyem ux.
3.2 Co3nanue 3KpaHa oneparopa
ITepeiinsa B cioii IIIad10HBI IKPAHOB, CO3/1aIMM B HEM KOMIIOHEHT

Jxkpan#l (pucyHok 3.2). Ha co3zmanHoMm 3kpaHe OyayT OTOOpakaThCs
TEXHOJIOTHYECKHE ITapaMeTPBhI.
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Pucynok 3.2 — Co3nanue madaoHa dKpaHa

JBaxx bl mienkHyB JIK Mbly mo uMeHu 1madjioHa, epenieM B pekuM
CO3/IaHMs U PEJIaKTUPOBAHUS COJEPKUMOI0 dKpaHa. B CBOMCTBax sKkpaHa
3aaluM OCHOBHOW 1LBEeT (hoHa OkHa omeparopa. C momomibio rpaduye-
ckux 00wekToB (I'O), COXpaHEHHBIX B PECYPCHBIX OMOIMOTEKaX W BBI3bI-

Ba€MbIX C ITIOMOIIIBKO MKOHKHN = IMaHCJIN MHCTPYMCHTOB, 4 TAK¥KC Fpa(i)I/I—

yeckux d1eMeHToB (I'D) 00beMHBIX TPYO o o Texcra " , CO3/IaIUM CTa-
TUYECKYIO YacTh dKpaHa (pUCyHOK 3.3).

Mavene onepatopa

Pucynok 3.3 — OkHO naHenu oneparopa

IIpu HacTpolike CBOMCTB HAIIMCEH, OTKAXKEMCS OT MCIIOIb30BaHUSA
paMKU 1 3aIUBKU (pUCYHOK 3.4).
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Pucynok 3.4 — HacTtpoiika CBOMCTB HaJIUCEN

3.3 Co3nanue apryMeHTOB 3KpaHa, KAHAJIOB

3agaauM apryMeHThl ma0soHy 3kpaHa — menyok 1K Ha cozmanHom
mabJIoHe dKpaHa M BHIOOP M3 BhINAAArollero cnucka nyHkra CBoiicTBa,

najee Mepexol BO BKIAAKy AprymeHThl. C IIOMOIIBIO HKOHKH = 7 co3-
T IUM HEOOXOJMMBIE apTyYMEHThI, YKa)K€M HUMEHa, THII, TUIl JAHHbBIX, 3Ha-

YEHUsI 0 YMOJTYaHUIO, U T.J1 (PUCYHOK 3.5).

MHpopraums | ApryreHTEl

- X|@| 3 a9 o] &l ~]

Kran | Tun | TunN AaHHEI | JHAYEHME N0 YrDN4EHMD | [puEAzKa
YposeHs gM BEREAL 0

Terneparypa [bIN FIE.-“-‘-.L ]

Pucynok 3.5 — Co3nanue aprymMeHTOB I1abjioHa IKpaHa

OnpenenuM ¢ UCoap30BaHueM '3 BBIBOJ] 3HAYEHUM NAapaMETPOB
XpaHeHust (pUCYHOK 3.6).

MNaHens cneparops

Pucynok 3.6 — OxHO maHenu oneparopa
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Boinonaum npuss3ky ' k aprymeHTaM madjaoHa 3KpaHa, yCTaHOBUM
dbopmat BbIBOJIa 3HAYEHUM OJIUH 3HAK MOCJIE 3arsiTo (pUcyHok 3.7).

III:II'I [T | i=mi=T
ZHL ] ] . =" H
1. - = e
A H 1 bnund

Pucynok 3.7 — Hactpoiika cBoiicTs ['D

I[J'I}I BU3YAJIN3alIUH YPOBHA B CMKOCTH BOCIIOJIB30BATbCA 00BEKTOM D

Pa3zmectuM 0OBEKT BHYTpU 0aka M HACTPOUM IapaMeTphl 3aJIUMBKH (pUCY-
HOK 3.8).
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PucyHok 3.8 — Hacrpoiika csoiicts I'D L

Beinenum JIK ma6non skpana u yaepxkuBas JIK, meperamum ero B
rpynny y3na RTM_1.

CrenyroomumM 11aroM co3fajuM KaHallbl MO apryMeHTaM pa3paboTaH-
HBIX I1a0JOHOB HKpaHOB. [l 3TOrO BOiIeM B TpymIy KaHAIOB Yy3Ja
RTM 1 u BbI30BeM cBolcTBa kaHana kinacca CALL Jkpan#l:2. Ilepeii-
JIeM BO BKIaAaKy AprymeHTsl, JIK BbLaenuM nepBblii apryMEHT U C IIOMO-

mpro memgka JIK Mplmm Ha MKOHKE CO371a MM KaHaJIbl B BHIOpAHHOM

97



TpyIIIe 1 aBTOMaTHYECKH CBSDKEM MX aTPUOYTHI C apryMeHTaMu IabjoHa
’KpaHa. BeIMoTHNMA aHAIOTHYHYIO OMEPAaIUi0 U JIJIT BTOPOTO apTyMEHTa
(pucyHnok 3.9).
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Pucynok 3.9 — Co3nianue KaHaJIOB IO apryMEHTaM

3.4 Co31anue HCTOYHUKOB CUTHAJIOB

B rpynne «MACTOYHUKU/TIPUEMHUWKMW) HaBuratopa mpoekxTa.
cosgaqum — «I'EHEPATOPDBI» u nBa wncrounuka «TpeyroibHUKY,
«Cunycouga» (pucyHok 3.10).
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Pucynok 3.10 — Co3nanue HCTOYHUKOB CUTHAJIOB

C nmomomipro Mexanusma drag-and-drop BBIIOJHHUM, NPUBS3KY HC-
TOYHUKOB K KaHasaM « TpeyroibHuK» — YpoBeHb, «CHHYCOMIa» — TEM-
reparypa.

3.5 3anmyck npoekra

1

[l{enKHNUTE JIEBOM KIIABMIIEH MBIIIU 110 UKOHKE <. MM II0 CTPOYKE
coxpanurts Aja MPB B meHio ¢ain. B HaBurarope nmpoekrta BbIIECIUTE

coznanHbii RTM y3en u menukoM JIK Mpllm nmo MKOHKE A 3aIlyCTUTE
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npodaitnep. s 3amycka IpoeKTa MIENKHYTh M0 “v. Pe3ysibraT paGoThI
IIpEACTABIICH Ha pUCYHKe 3.11.

[

Maxens cnepaTtopa

—

Pucynok 3.11 — Co3nanue HCTOYHUKOB CUTHAJIOB
4. KoHTpoJibHbIE 32JaHUS

CO3/1aTh HOBBIU IIPOEKT,

CO3J1aTh KaHaJl, reHepartop — « TpeyroJabHUK» U CBIA3aTh UX;

co37aTh AKpaH, pa3MECTUTh HA HEM IpaUUECKHUI 3JIEMEHT — MPsSMO-
yronsHuk L. 3anats JMHAMHUYECKOE U3MEHEHUsI KOHTYpa — CBOMCTBO

-y

«IUHAMAYECKHI KOHTYP '~ »;
CO31aTh DKpaH, Pa3MECTHTh Ha HEM IPadMUECKHI SIEMEHT — DJUIHIIC
(). 3agaTe nMHAMHMYECKOE M3MEHEHHs KOHTYpAa — CBOMCTBO «(IMHA-

MHUYecKasi TpaHchopManus 3 — «IlepemenieHue»;
co37aTh AKPaH, Pa3MECTUTh HA HEeM rpadUuecKuil AIEeMEHT — DIUTUIIC
Q). 3amare AMHAMMYECKOE M3MEHEHHs KOHTYpa — CBOICTBO «IMHA-

mMu4Yeckas Tpancopmanus & » — «MacmTabHupoBaTh;
CO3/1aTh 3KpaH, pa3MECTUTh HA HEM T'papUUECKUI JIEMEHT — CTpeKa
5;. 3amaTh IUHAMHYECKOE M3MEHEHMS KOHTYPa — CBOMCTBO «JHMHA-

MuYecKas Tpancopmanus & » — «Bpamenue.

5. Conepxumoe oTyera
B oTueTe onucarh OCHOBHBIE 3JIEMEHTHI MTPOEKTA, APTYMEHTHI JIEMEH-

TOB OIepaTopckoro uHrepdeiica, cCo3gaHHbIe KaHAIbI, JUHAMUYECKHUE 00h-

99



€KTbI, NPUBSA3KH. [[pUBECTH CKPUHIIOTHI OCHOBHOI'O OKHA ONEPATOPCKOIO
uHTEp(delica B pexuMe CUMYIISIUN.

6. KonTpo/sibHbIC BONIPOCHI

Crartudeckue rpadguyeckue o0bekThl Trace Mode
Junamuueckue rpadudeckue oobekThl Trace Mode
Hunamuueckue 3QGeKTbl — TMHAMUYECKUNA KOHTYP
Hunamuueckue 3¢ (HexThl — 3arMBKa
Hunamuueckue 3¢ dexTol — TpaHchopMaius

A
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JlaGopaTopnas padora Ne 4
PacnpenesieHHbIe CCTEMbI MOHUTOPHUHT .
PabGora ¢ Mmoay/IsiMH y1aJIEHHOT0O BBOJAA/BbIBOA CUTHAJIOB

Heab padoThi: M3y4uTh TEXHOJIOTUIO CO3JJaHUS PACIIPEAECICHHbBIX CH-
cteM MoHuTOpuHra Ha npumepe Y CO [-7033D, ¢ naTunkoM TeMIIepaTyphl
THUIIA - TEPMOMETP COMPOTUBIICHHUSI.

1. TeopeTnyeckue cBeIeHUA
1.1 Mpeosiorusi pacnpeaeieHHbIX KOMILJIEKCOB

TRACE MODE uMeeT MolliHbIE CpeACTBa JJIs CO3/aHUs pacipe Je-
nenapix ACYTII, Bximrouaromux B ce0s 10 TpeX YpOBHEH HMepapXuu: ypo-
BEHb KOHTPOJUIEPOB — HH)KHUW YPOBEHB; YPOBEHb ONEPATOPCKUX CTAHIUI
— BEpPXHHUU YpPOBEHb; aIMUHUCTPATUBHBIN ypOBEHb. [lejieHMEe Ha ypOBHHU
WHOTIa MOXXET ObITh BeChbMa YCJIOBHBIM. B Malibix cucremax (QpyHKIIMU
BCEX YPOBHEW 4aCTO PEaIM3yIOTCS HAa OJHOM ONEPATOPCKOW CTaHUMHU. B
KPYITHBIX K€ Ha Ka)XJOM YPOBHE MOXET OBITh BBIJICJICHA CBOS UEpapXHusl.
[Ipu pazpaboTKe KPYMHBIX CETEBBIX CUCTEM, BKIFOYAIOIINX B C€0S IECATKU
Y3JI0B, JIMMUTHPYIOIIUM 3JIEMEHTOM CTAHOBSITCS HE XapAKTEPUCTUKHU MaKe-
Ta MO0 KOJIMYECTBY OJITHOBPEMEHHO pabOTAIOIIUX B CETH Y3JIOB, a TIPOMYCK-
Hasg CHocoOHOCTh JMHMM CcBs3u. UWcnomuutenwpHas cuctema TRACE
MODE BxitouaeT B ce0si MOHUTOpPHI, MpeIHa3HAYeHHbIE ISl paOOThl Ha
BCEX YPOBHSX CHUCTEM YIPABICHMUS.

1.1.1. YpoBeHb KOHTPOJLJIEPOB

Ha stom ypoBHe peanusyercs coop gaHHbIX oT AaT4ukoB U YCO. s
CO3JaHUS 3TOTO YPOBHS NMPEAYCMOTPEHBI MOHUTOPBI: Mukpo MPB, Muk-
po MPB Moaem+, Mukpo MPB GSM+. IlepBblii U3 HUX NpeaHA3HAYCH
IJIS1 3ayCKa B KOHTPOJUIEpAaX, CBI3aHHBIX C BEPXHUM YPOBHEM IO JIOKAJIb-
HOM ceTW WIM TOCJIe0BaTEIbHOMY MHTEpdelcy, BTOPOM MpH CBSI3U IO
KOMMYTHPYEMBIM JIMHUAM, a TpeTui - o GSM-cetu. [Ipu ucnonp3zoBanun
BBIJICJIEHHBIX TEJIE(POHHBIX JTUHUN WA PAJUOKAHAJIOB CIEyET TPUMEHSTh
NEPBBI MOHUTOP. DTU MOHUTOPHI HE UMEIOT Tpaduieckoro unrepdeiica.
Opnako mO MaTeMaTHYECKUM (PYHKIUSIM OHHM HJICHTUYHBI MOHHUTOpaM
BEPXHETO YPOBHS, a TaK:Ke UMEIOT psifl GyHKIMM, HEOOXOIUMBIX AJi pado-
Thl B KOHTpOJUIepax (Hampumep, noaep:kka CTOpOKEBOTO TaiiMepa).
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1.1.2. OnepaTuBHBIil yPOBEHb

s Bepxnero ypoBHa ACYTII npeaycMOTpeHbl TakKM€ MOHHMTOPBI,
kak MPB. NetLiuk MPB. NetLiuk Light. Onu no3BoJisIfOT cO31aBaTh pa-
Ooure CTaHIMU ONEPATUBHOTO YIIPABIISIONIETO MIEPCOHANIA.

MPB wMoxer OOMEHHMBATHCS JIaHHBIMU C JIPYyTUMU MOHHUTOpaMu
TRACE MODE, a Takxe ¢ JIOObIMA KOHTPOJUIEpAMHU YE€Pe3 BCTPOCHHBIC
MPOTOKOJIBI WK ApaiiBep. OH 3anmpaliuBaeT JTaHHbIE Y HUYKHETO YPOBHS U
nepesaeT emMy KoMmaHAbl ynpaBieHus. [lodydeHHblE JaHHBIE MOTYT OTO-
OpakaTbCs, apXMBUPOBAThCA U TEpenaBaTbCsi APYTUM MPUIOKEHUSIM
WINDOWS nio mporokonam ODBC, OPC u DDE.

NetLink MPB - 570 cereBast pabouasi cTaHiysi. 9TOT MOHUTOP MOKET
OOMEHUBATLCA JIAaHHBIMU C OIEPATOPCKUMHU  CTaHIUsAMH (MO  TIO-
CJIeIOBaTEILHOMY UHTEp(ENCYy WU JIOKAIbHON CeTH), a Takxke ¢ MHUKpo
MPB, patoratouiumu B PC-based konTposnepax. [To ¢hynkiusm Bu3yanu-
3alliM, apXUBUPOBAHUS, CBS3M C 0a3aMM JaHHBIX M JIOKYMEHTUPOBAHUS
NetLink MPB ananoruuen MPB. B otnuune ot MPB, B Hem GiokupoBa-
HbI noazaepxka mwiat YCO, odMeH ¢ apaiiBepoM, OOMEH MO BCTPOCHHBIM
nporokogaMm MODBUS u DCS, a takxke knuentckue ¢ynkiuu OPC u
DDE.

NetLink Light - aTo cereBoli rpadguueckuii TepmuHan. OH HE UMeeT
CBOETO cepBepa MaToOPabOTKH, a CBsI3bIBaeTcs ¢ ceppepom MPB unm Net-
Link MPB, 3anymiennsiMm Ha apyrom kommbiotepe. NetLink Light mo3so-
JISIeT CO3/7]aBaTh JOMOJHUTENbHBIE pabodyre MecTa orneparopa.

1.1.3. AAMUHHCTPATHBHBbIN YPOBEHb

3agayeld JaHHOTO YPOBHS YIIPABJICHUS SIBJISICTCS KOHTPOJIb TEKYIIETO
COCTOSIHMSI MPOU3BOJCTBEHHBIX IPOLECCOB W aHAIN3 (PYHKUHMOHUPOBA-
HHS IPOU3BOJCTBA TIO APXUBHBIM JAHHBIM.

Jlns pemieHusi 3aja4 AAHHOTO YPOBHS mpeaycMoTpeH mMoHuTop SU-
PERVISOR. On sBisieTcsi crienuaqin3upOBaHHON TpaduuecKorl KOHCO-
JbI0, KOTOpasi MOXET MOJKII0YaThcsi K cepBepy maToOpaborku MPB.
NetLink MPB unu rio6aabHblid perucTparop. B nepBbeix IByX ciiyyasx
npocmarpuBaetcs JokaibHbi CITAJ] apxuB, a B MOCIEIHEM - TJI00aTbHBIN
apxuB. Kpome Toro. SUPERVISOR MOXHO NEpEeKIIOYUTh B PEXKUM pe-
albHOTO BpeMeHu. B 3ToM ciyuae oH paboraer kak koHcoib NetLink
Light u MmoxeT ncnoyib30BaThCs ISl YIIPABJIEHUS TPOLECCOM.
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[Ipu pabore c apxuBamu SUPERVISOR peanusyer cruenyromue
GyHKIUMU: 0TOOpakeHUEe MOCIECIHUX U3MEHEHUN 3HAUYEHUM KaHAJIOB: MPO-
cmotp apxuBoB B pexnme PLAYBACK: npocMoTp Ha 3alaHHOE apXHB-
HOE BpPEMsI C TIOIIArOBbIM MEPEXOIOM 10 BPEMEHHU.

Jlo Tex mop, MokKa peyb UJET O CBSA3U MEXKAY KOMIIOHEHTAMHU OJHOTO
y371a, HE BO3HUKAET BONPOC 00 armapaTHo/porpaMMHOM HHTep(eiice, Ko-
TOPBIN JOJKEH OBITh 3aJIeiCTBOBaH JiJisi oOecreueHus cBsizu. B aTom ciy-
4yae JIOCTaTOYHO BBINMOJHUTh KOH(UTYpHUPOBAaHUE CBONCTB CBSI3b BHI3OB
KOMMOHEHTOB. Eciu B3anMoAEHCTBYIONME KOMIIOHEHThI OTHOCSTCS K pas-
HBIM y3JlaM, HEOOXOAUMO CKOH(PUTYpUPOBATH UHTEP(DENC CBSI3N.

Monutopsr peansHoro Bpemenn TRACE MODE wMoryt oOMmeHu-
BaThCS JJAHHBIMHU 110 CIICIYIOIIUM JTUHUSM:

— JIOKaJbHas CeTh: TociefoBaTeNbHbli HMHTEpderic RS-232, RS-485,

RS-422;

—  paauoOKaHaN: BbIJEJEHHAs TeiaedOHHAs JUHUS: KOMMYTHUPYEMBIE Te-
ne(oHHbIE TUHUU:
— ceru GSM.

[Io 5TUM HOCHUTENSIM HEOOXOIUMO OpPraHU30BaTh MHGOPMAIIMOHHBIE
MIOTOKU BCEX YPOBHEW CHUCTEMBI yrpaBiieHus. [Ipu 3TomM MoryT peanunso-
BaThCsl KaK BEPTUKAJIbHBIC CBS3U (MEXIAY YPOBHSMM), TAK U TOPU3OHTAb-
HbIE (MEXy y3/71aMu OJHOTO YPOBHS).

Hanpumep, npu 3aj1annu CBsI3U JIByX KaHAJIOB Pa3HbIX y3710B Mo RS-
IPOTOKOJY HEOOXOIMMO CO37aTh B y3nax kKommnoHeHThl COM-mopT, 3a-
naTh s HUX HEoOXOAMMBbIE TapamMeTphl M yKa3aThb IJis KaHaja-
pUEMHUKA UCTIOJIb3yEeMblii HUHTEp(dEC CBSA3H.

1.2 Oomen 1anubiMu B SCADA-cucreme TRACE MODE

Momnurops! peasibHoro BpemeHu TRACE MODE moryt oOMeHHUBaTh-
Csl JAHHBIMH MO CJICAYIOIINM JIMHUSAM: JIOKaJbHAsl CETh; MOCIEI0BATEIIb-
eI uHTEpderic RS-232, RS-485, RS-422; pannokaHai; BeIACICHHAS Te-
nedoHHas JTUHUS; KOMMyTUpyembie TenedoHHbsie aunun; cetu GSM. Ilo
TUM HOCHUTEISIM HEOOXOAMMO OpraHMW30BaTh MH(POPMAIIMOHHBIE MOTOKH
BCEX YPOBHEMN CUCTEMBI ynpaBieHus. [Ipr 3TOM MOTyT peann30BaThCsl Kak
BEPTUKAJIbHBIE CBS3U (MEXAY YPOBHSIMH), TaK U TOPU3OHTAIbHBIE (MEXKIY
y3JIaMH OJTHOTO YPOBHSI).
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1.2.1. ITocsenoBartesbHbIN HHTEPdeiic 00MeHa TaHHBIMU

OOMeH 10 BCceM JIMHHUSAM KpOMeE JIOKaJbHOU CETH, pean3yeTcsl 4epe3
nociaenoBaTeabHbI opT 1o npotokoay M-Link. Y3nsl B cetn M-Link
HEpaBHOMPABHBI: OJIMH MMeeT cTtatyc Master, a octanbHbie - Slave. Takue
CETHU CJIEAYET UCTOJI30BaTh JIJISI CBSI3U MEKIY ONEPATOPCKUMHU CTAHIIUSIMU
¥ KOHTposuiepaMu. MoHUTOp co ctaTycoM Master siBisieTcst akTuBHbIM. OH
MOCKHINAET KOMaH/bl YNPABJICHUS W 3alpOChl Ha Tepenayy uHbOpMaIuu.
Monutop co crarycom Slave mpuHUMAET MOCIAHHBIE €My KOMaH/Ibl U Te-
penaer 3anpouieHHbIe TanHble. KoOMaHIbl yIIpaBieHus: COIEpKaT yKa3aHuUs
Ha U3MEHEHUE 3HAUYCHUN aTpUOyTOB KaHAJIOB YJAJIE€HHOTO y3Ja.

Takum oOpazom, 3ampochl, MOCHIIIAEMbIE MOHHTOPOM CO CTaTyCOM
Master, MOTYT OBITh JIBYX THIIOB:

1) 3anmpoc maHHBIX (MCMOAB3YETCS IS TOJYYEHUs] 3HAUCHUN KaHaJIOB
WU Jpyroi uH@opmaiy OT MOHUTOpA co cTatycom Slave):

2) 3anpoc Ha UBMEHEHUE (MCIOIb3YETCs JIJIsi K3MEHEHUS 3HAUCHUH aT-
puOyTOB KaHAJIOB Ha yAaJleHHOM MOHHUTOpe). B 3ampocax Ha u3MeHeHUe
NepearoTCsd HOBBIE 3HAUYCHMS] KOPPEKTUPYEMBIX aTpUOyTOB YIaIeHHOMU
0a3kbl.

B onnoii cetn M-Link He MOXeT OBITh BYX MOHUTOPOB, JJIsI KOTOPBIX
yCTaHOBJIeH cTtaryc Master. UTOOBI OAMH MOHUTOP BBICTYNAI W Kak
Master, u kak Slave, Haji0 co3/1aTh MapaJjiejbHble CETH, UCIIONb3Ys TIPU
ATOM MO ABA MOCJIEA0BATENBHBIX MOPTA HA KAXJIOM y3Je. Toraa n1sa MOHU-
TOpa CMOT'YT paboTaTh B pexxnume Master.

1.2.2. O0men nmo nporokoay M- Link

st oomena nanabiMu Mexay MoHutopamu TRACE MODE no no-
cienoBaTeabHOMY HHTepdeiicy ucnonb3yercss mnpotokosn M-Link. On
npuMeHsieTcs Jyisi ooMena no unrepdeiicam RS-232, RS-485, RS-422, pa-
JTMOKaHay, KOMMYTHpYyeMbIM TenedoHHBIM TnHusIM U1 GSM cetw.

Ucnons3ys nporokon M-Link, B pamkax TRACE MODE moxHO c03-
JlaBaTh CETEBbIE KOMIUIEKCHI Ha 0ase mociieioBareabHoro uurepdeiica RS-
485. Takue KOMIUJIEKChI MOTYT BKJIIOUaTh B ce0s 10 128 y3510B (KOHTPOJI-
JIEPOB M ONEPATOPCKUX CTaHIUi). [Tpu 3TOM CBSI3b MOXKET OCYILECTBISATh-
Csl IO HECKOJIbKUM TOCJIEA0BATENIbHBIM ITOPTaM.

JIst cBsI3M JIBYyX MOHUTOPOB MOKHO MCIIOJIb30BaTh uHTEpdeiic RS-
232. JIns opraHu3alydy B3aUMOJICUCTBHS C HECKOJIBKUMU yAAJICHHBIMU Y3-
JaMu 10 3TOMYy uHTepdelcy - He0oOX0AMMO UMETh COOTBETCTBYIOIIEE KO-
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JIMYECTBO MOCJIEIOBATEIBHBIX TOPTOB. ITO MO3BOJISIET OPraHU30BaTh CBSI3b
tuna "3Be3na". Takas koHpUrypanus MOXKET NOTPeOOBAThH JTOMOTHUTEIb-
HBIX 3aTpaT Ha MHOTOKaHaJIbHBIE MIaThl. OJIHAKO OHA MO3BOJSIET OBICTpEE
nepeaaBaTh JaHHBIC 32 CUET paclapaielMBaHus oOMeHa C pa3HbIMH ya-
nenusiMu y3i1amu. TRACE MODE noanepxuBaer 0OMEH OJHOBPEMEHHO
1o 32 nociuea0BaTeIbHBIM OPTAM.

JIns1 CBSI3W CUJIBHO Pa3HECEHHBIX B MPOCTPAHCTBE MOHUTOPOB MOYKHO
UCIIOJIB30BaTh PaJIMOKaHAJl, BBIJICIICHHBIE WM KOMMYTUpYEMbIe TesnedoH-
HbIE JUHUU. B 3THX Cllyyasx HY>KHbI JIOMOJTHUTEIbHBIE YCTPONCTBA - MO-
neMbl. OHHM COriacyroT 3JEKTPUYECKHE XaPaKTEPUCTUKHU IMOCIEA0BATEIb-
HBIX OPTOB M UCIOJIb3YEMOW CpPEJIbl IEpEIAYH.

1.2.3. Opranu3anus BBoAa/BbIB0/Aa JaHHbIX. HacTpolika kaHa/10B

Jlist oOMeHa JaHHBIMHM MO MOCIEAOBATEIbHOMY HHTEp(Eiicy Mexmy
MoHuTopamu Trace Mode npumensitorcst kaHaisl noaruna CBA3b. B 3a-
BUCHMOCTH OT HAIIPaBJICHUs Mepefayd MHPOPMALMKU HUCIIOIB3YIOTCS pas-
HBIE JIOIIOJIHEHUs K ITOATHUIlY 3THX KaHaioB. /I 3ampoca JaHHBIX IO
npotokony M-Link npennasnadens! kanaiasl noaruna CBA3b ¢ nomonne-
HueMm In_M_Link u nononuennem In. M Link(T). [{ns BTOporo Bmecte
CO 3HAYECHUEM KaHaJjla [ePEeIaeTCsl BpEMs €ro NMOCIeAHEro n3MeHenus. [pu
3TOM OTOOpa)kaeMoe BpeMsi M3MEHEHHUs 3HAUCHMsI KaHaja COOTBETCTBYET
BpeMeHu Toro MPB, u3 kotoporo cuuteiBaercs kaHail. OHO KONUPYETCS B
COOTBETCTBYIOIIMI aTpUOYT 3aMpallMBaOLIEro KaHaia, a TakKe 3aHOCUTCS
B apxuBbl. /{1 mepenayu JaHHBIX CIEAYET MCHOJIB30BATh KAHANBI C JIO-
nonHeaneM OUT_ M _Link u gonmonneanem OUT _M_Link(T). IIpu cuu-
ThiBaHUM 3HadYeHus kaHana no M-Link(T) u3 MukpoMPB B MPB oto-
OpakaeMoe BpeMs U3MEHEHHUsI KaHajla COOTBETCTBYeT BpemeHu MPB.

1.2.4. Hactpoiika MPB nas o6Mena mo M-Link

Jlnst oOmMeHa aHHbIMU 110 TTpoTokoy M-Link HE0Ox0aMMO HACTPOUTH
COOTBETCTBYIOIIUE MapaMETPhI 3ammycka y3ia. K HUM OTHOCATCS cTaryc y3-
J1a, a Takke PU3NUECKUe apaMeTphl CBSI3H.

[Tapametpsr oOmena o nporokoiy M Link HacTpauBatotcst B 6i1aH-
kax «OcHoBHbIe» U «IlapaMeTpbl» MOCIEAOBATENbHBIX MIOPTOB IHAIOTA
«IlapameTtpsl y3aa». /{71 BXoja B 3TOT AMANOr He0OXoaumo HaxaTh T1K
Ha M300paX€HUHM HACTPaMBaeMOro y3jia B HaBuratope mnpoekrta. CraTyc
y3Jia mpu oOMeHe 1o npoTokony M Link 3agaercs B 6;1anke «OCHOBHBIE»
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muanora «Ilapamerpsl y3aa». UToObl y3en noaaepxuBai ctatyc Master,
HeoOxonumo yctaHoBuTh ¢guiar M_Link B paznene Host Mode nanHOro
Onanka, a s nojaaepxku pexkuma SLAVE - tot ke ¢uar B paznerne Slave
Mode.

Kpome craryca, nmpu oomene mo M _Link HeoOxoaumo HacTpouTh hu-
3UYECKHUE TapaMeTphl OPTa, Yepe3 KOTOPhI OyayT nepeaBaThCsl JaHHBIE.
Jlnst oOMeHa JaHHBIMM C KOHTpOJUIEpaMHU IO TMOCJIEA0BaTEIbHBIM HHTEP-
(elicam HaJO HACTPOUTH UCIIOJIB3YEMBIE MTOPTHL. DTO peann3yeTcsl B OaH-
ke «IlapameTrpsl mocieaoBaTeJbHbIX NMOPTOB» auaiiora «Ilapamerpsl
y3J1a».

OTOT GMaHK COMEPKHUT CIMCOK MociienoBaTeabHbIX mopToB (COMI -
nopt 0. COM32 - nopt 31) U cempb nojeld HACTPOWKHU IMAPAMETPOB BbI-
OpaHHOTO B CIHUCKE MOpTa. TaKuMU napaMmeTpamu SIBJISIOTCS:

—  Ha3HayeHHUe IMOPTa;

—  0a3oBBIif azipec TopTa;

—  CKOpPOCTb OOMEHa;

—  MapaMeTphl CBA3U;

—  TalMayT Ha 0’)KUJAHHUE OTBETA;

—  HOMEp UCIOIb3yEMOTO MPEPHIBAHUS;
—  PEXUM YIpaBJICHUS NEPEIATIUKOM.
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2. Xoa padoTsl

2.1 Co3nanue nmpoeKTa

3anyctuth nporpammy TRACE MODE IDE 6 ukonka ﬂ, CO311aTh U
COXpaHUTh HOBBIA MPOEKT. B HaBUTraTtope MmpoekTa co3AaTh CIEAYIOIINe
OOBEKTHI:

1. y3en—RTM;
2. 1mabJIoH dKpaHa u ero apryMeHTt — Temmeparypa;
3. co3gaTh OOBEKTHI JJIsi OTOOpa)xeHusl Temneparypsl — Tpena, uudpo-

BOE€ 3HAUYEHUE U CBS3aTh UX C apryMeHT — Temmeparypa;

4. ¢ MOMOUIBI0 MEXaHW3Ma ABTOMOCTPOCHUS MO apryMEHTy, CO3/1aTh Ka-

Han FLOAT.

2.2 Ioakaoyenue MOAYJdA YIAJE€HHOI'0o BBO/Ja CUTHAJI0B

BBenem B co3maHHbI MPOEKT MOAyJb yaaideHHoro Bojaa I-7033D c
MOJKJIIOYCHHBIM K €ro BXOJaM JAaTYUKOM — TEPMOMETP CONPOTUBIICHUS
(TIUIATUHOBBIM) C MEXIAYHAPOJHON TPagyUpPOBOYHON XapaKTEPUCTUKOM
Pt100. [IpeaBapuTebHO HACTPOUM MOJYJIb C TIOMOIIBI0 KOH(PUTYpaInoH-
Hoi ytuiutel DCON_UTILITY, nocraBisgemMoil ¢ MOAyJIeM Ha yKa3aH-
HYIO TPaJlyipOBOYHYIO XapaKTEPUCTUKY (pUCyHOK 2.1). 3agaauM «MHKe-
HepHbI» (opMaT BbIBOJA IAHHBIX, PUCBOUM €My HOMep B ceTh RS-485
paBHbIii 1 1 ycranoBuMm popmar oOMena ganasimu 9600,n,8,1 6e3 hopmu-
POBaHUSI KOHTPOJBbHOU CyMMBbI (pUCyHOK 2.2). [Toaxkmtounm MOyib K TOp-
Ty COMI1 kommbproTEepa 4yepe3 aBTOMATUYECKUII KOHBEPTOp MHTEp(deiicoB
I-7520R, oGecrieunm uTaHKEe 00OUX MOIYJICH.
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;'h-'l.'l.ls mibkedde TI0E [m Side 1T - e iipmNicgH

Pucynok 2.1 — [logkmouenue Moyist yaainensHoro Beoja [-7033D
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Pucynok 2.2 — Hactpoiika moaynst yaanenHoro soga [-7033D

2.3 Co3ganue KOMIIOHEHTA-HCTOYHHMKA IJA BBOAA JAHHBIX OT
monayJas I-7033D

Co3nanuM KOMITOHEHTHI-UCTOYHUKH, CBA3aHHBIE C BBIOPAHHBIM THUTIOM
anmapaTypbl BBOJa/BbIBO/IA, U MTPOU3BENIEM HACTPOUKY MX aTpUOYTOB Ciie-
TYIOIIUM 00pa3oM:

— otkpoeM JIK cnoit Uctounuku/Ilpuemuuxu u yepes [1K co3zpaaum B

HeM rpynny Pacnpenesnennoe YCO (DCS);
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Pucynok 2.3 — Co3nanue rpynmsl Pacnpenenennoe YCO
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neorHbIM menakoM JIK oTkpoem rpymmy xommoneHToB Pacmpene-
Jennoe YCO (DCS) 1 u dyepe3 KOHTEKCTHOE MEHIO, BBI3BIBAEMOE 10
menuky 11K, cozgagum B Helt rpynmy 1-7000;
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Pucynok 2.4 — Cozganue rpynnsl I1-7000

oTkpoeM co3nannyto rpynmy 17000 1 noinem memukom JIK u uepes
menyok [IK cozmanum B Hert noarpymnmy 17033D#1;
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Pucynok 2.5 — Coznanue noarpynimst 17033D#1

oTKkpoeM co3fannyro noarpynny 17033D#1 nBolinbiM menukom JIK u
NepenIeM K PEAAKTUPOBAHUIO CO3JJaHHBIX KOMIIOHEHTOB, OINHUCHIBAIO-
mux noaxitouenne moxayis [-7033D k APM. Beigenum JIK komrio-
HeHT Aln#1 u nBoiHbM menukoM JIK mepeliem B pexuM perakTu-
pOBaHUs €ro aTpudyTOB
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Pucynok 2.6 — Komnonentsl YCO 17033D

—  BCE OCHOBHBIE aTpUOYTHI, 3aJalOlIUN€ HACTPOWKU MOJIYJsl, OCTABUM
3amaHHbIMU 0 ymosdanuio: Homep mopra O coorBerctByer COM1
koMibioTepa APM, Anpec Mmoayns B HamieM ciydae 1, arpuOytsl Ka-
HaJa u CJoT s BeIOpaHHOTO MOAYJIsSI HE 3anatorcs, KoHTpoabHas
cymma — orcyrcrByer, Hanmpasienune — Bxon. M3menuM u3 Bbina-
JTAIOIIEr0 MEHKO THII CUTHAJIa B COOTBETCTBUU C TUIIOM ITOJIKJIFOYEH-
HOT0 JlaTyuka U BeegeM KommeHnTapuu.

Cuapnans:

Fra SRR
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Pucynok 2.7 — Penaktuposanue arpudyto Y CO 17033D
2.4 Co3nanue u Hactpoiika COM-nopra
ITockonbky Moaynb [-7033D moakitodaeTcs K y3iy IO IMOCJIEA0Ba-

TEJILHOMY HMHTEp(]EeiCy, co31aTuM U HACTPOUM MOCIEIOBATEIBHBIN MOPT
st y3na RTM 1. [l sToro:
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— oTkpoeM B okHe Hauraropa npoekra cnoit Cucrema/RTM 1, Boize-
auM JIK y3en RTM 1 u uepes IIK cozpaaum rpynmy COM-nopTsl;
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Pucynok 2.8 — Cozganue rpynnsl COM-nopTsi

— JBOWHBIM menykoM JIK OTKpoeM BHOBB CO3JaHHYIO TPYIIY U B OKHE
KoMIOHEHTOB BblenM JIK COM-nopt#1;
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=
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= CoM-rcprel

Pucynox 2.9 — Okno HaBuraropa o0bektoB (komnoneHT COM-nopTt#1)

—  nBoiHbIM mienmukoM JIK Ha BeigeneHHOM 00bekT COM-nmopt#1 OT-
KpOEM JIJIsl pEJaKTUPOBAHUSI €T0 aTPUOYThl K1 HACTPOUM E€r0 CBOMCTBA.
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Pucynok 2.10 — OkHo arpubyToB 00bekTa COM-nopt#1
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2.5 IIpuBs3Ka KAaHAJIA K HMCTOYHUKY JAHHBIX

BrinonHuM npuBA3Ky KaHana K MCTOYHHUKY JaHHBIX. OTKpoeM ¢ Mo-
MOLLBIO KHOIKH = JIOIOIHHTEIBHOE OKHO «HaBuraropa npoexkra». C
noMoibto JIK mepeTssHeM KOMIOHEHT-UCTOYHUK AHAJIOTOBOTIO BXOJa MO-
nyist AIn#1 Ha kaHall, OTKPBITHIN B TOMOJIHUTEILHOM OKHE.

2.6 3anyck nmpoexkra

[IlenkHUTE JEBOM KIIABUILEH MBIIIU MO WKOHKE -*:.'I WUJIW TI0 CTPOYKE
coxpanurts Aja MPB B meHro ¢ain. B HaBurarope npoekrta BbIIECIUTE

cozaanHeii RTM y3en u menukom JIK Mblm mo MKOHKE A 3aIyCTUTE
npodaiinep. JJist 3amycka npoeKTa meIKHYTh 10 &

3. KoHTpOJIbHBIE 32 JaHUS

1. Hactpouts MacmTabupoBaHue B KaHalie JUIsl BRIBOJIA TEMIIEPATYpPhl B
KensBrunax nim dapenreirax;
2.  Hactpouts criiaxxuBanue B KaHaje;
3. IlpuBs3arh 3 TUHUM TPEHA K CIEAYIOIIUM aTpHUOyTaM KaHAJa;
— Bxoanoe 3navenue (2, In);
— AnmapatHoe 3HadyeHue (1, A);
— PeanbHoe 3navenue (0, R).

4. Conep:xxuMoe oT4eTa
B oTueTe onucath OCHOBHBIE 3JIEMEHTHI MTPOEKTA, APTYMEHTHI JIEMEH-
TOB OIepaTopckoro nHrepdeiica, co3gaHHbIe KaHalbl, JUHAMUYECKHUE 00b-
€KThl, MPUBS3KU. [IpUBECTH CKPUHIIOTHI OCHOBHOI'O OKHAa ONEPATOPCKOIO
uHTepdeiica B pesKxuMe CUMYJISLIUH.

S. KoHTpo/IbHBIE BONIPOCHI

Nneosiorus pacnpeeeHHbIX KOMIUIEKCOB. Y POBEHb KOHTPOJIEPOB.

Nneonorust pacpeaeieHHbIX KOMITIEKCOB. OnepaTuBHBIN YPOBEHb.

3. HWpeonorus pacnpeaeneHHbIX KOMIUIEKCOB. AJIMUHUCTPATUBHBIN ypoO-
BCHb.

4. O0men manaeiMu B SCADA-cucteme TRACE MODE. ITlociaenosa-

TeJIbHBIN HHTEpdEc 0OMeHa JaHHBIMH.

N —
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N

Oomen manueiMH B SCADA-cucteme TRACE MODE. O0OMeH no
npoTtokony M- Link.

Opranu3aius BBOJ1a/BbIBOIa JaHHBIX. HacTpoiika kaHaoB.
Hactpoiika MPB miis o6mena mo M-Link.
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