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PABPABOTKA CUMYJATOPOB ABTOMATHUKU BE3OITACHOCTH
IMAPOBBIX U BOJOTI'PEMHBIX KOTJIOB, PABOTAIOIINUX HA TA3E
U. B. Kysvmunos, B.I'. Illysaes
(Kocmpomckoui cocyoapcmeennblil mexHoa02udecKull yHugsepcument)

CumynsaTopsl Jal0T MPEACTABICHHE 00 aBapUMHBIX PEeXUMAX MAPOBBIX U
BOJIOTPEUHBIX KOTJIOB W paboTe aBTOoMaTuku Oe3omacHOCTH. OHU MO3BOJSIOT
celaTh MpolecC OOy4YeHUs ONEpaTUBHOIO MepcoHaNa HarJsIHbIM, BHECTU B
HEro UTPOBOI KOMIIOHEHT, YTO CIIOCOOCTBYET OBICTPOMY YCBOCHHIO MaTepHalia.

Cumynarop, TpeHaxkep, MNapoBOM  KOTEN, BOJOIPEMHBIA  KOTEJN,

obyuaroras nporpamma, texaonorust Flash MX, s3eix Action Script 2,0.

Bce npennpusitis 3HEPreTUKM OTHOCATCS K KaTErOpuu OMACHBIX U
OTBETCTBEHHBIX TMPOU3BOJCTB, T/I€ aBapusi MOXKET BbI3BaTh pa3pylLICHUE
000pyAOBaHMS U CO3AaTh HEMOCPEICTBEHHYIO ONTACHOCTh JJIs KU3HHU Jitojier. Ha
TaKUX TMPEANpUATUIX o0co00oe BHUMAHHE YIENsIeTCs TMOATOTOBKE U
NEepPEnoAroToBKe nepconana. J[jis CoBepIIeHCTBOBaHUSI ATOTO MPOIECCa IIUPOKO
UCIIOJIB3YIOTCSI COBPEMEHHBIE METOJIbI OOY4YEeHHs, B YaCTHOCTH, Pa3IMYHbIC
KOMIIBIOTEpHBIE TpeHaxkepbl. K cokaneHuto, OOJIBIIMHCTBO pPa3zpabOTaHHBIX
TPEHAXKEPOB CO3JAaHO ISl KPYMHBIX 3JIeKTpocTaHluil. [lpuunHa — BeICOKas ux
CTOMMOCTB. B Masnoil 3HEpreTuKe OHU BCTPEYAKOTCS KpalHEe PENKoO.

Ha xadeape AMT KITY B mocnemnue roapl CO3JaHO HECKOJIBKO
TPEHAKEPOB-CUMYJIAITOPOB, KOTOPBIE YCIEIIHO MCIIOIB3YIOTCS I NOATOTOBKH
IepcoHasa OTOMMUTEIBHBIX KOTCIBHBIX M JUIsi 00ydeHus crtyaeHToB [1,2].
[Tocnennedt pa3paboOTKON SBISAETCS CHUMYJSITOP aBTOMAaTHKH O€30MacHOCTH
MapoOBOT0 KOTJa MaJIO MOITHOCTH, pabOTaIOIIEro Ha Ta3e, a TAaKKe CUMYJISTOP

aBTOMATHKH 0€30MaCHOCTH BOI[OFpeI\/'IHOFO KOTJI1a.



CuMynsaTop aBTOMAaTUKH O€30MacHOCTH MapOBOTO KOTIA MPECTABISCT
coboii 00ydawllyl0 HporpaMMmy, 3HAKOMSIIYIO C aBAPUMHBIMH pPEKUMaMU
MapoBOro KOTJa U paboTON aBTOMAaTUKH O€30MacHOCTH, KOTOpas IMO3BOJISIET

MpeI0TBpaTUTh aBapuio (puc.l).
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Puc.1. Cxema aBTOMaTuKu 6€30MaCHOCTH MTAPOBOTO KOTJIA U TTAHENb
yIpaBIICHUS
ABTOMAaTHKa KOHTPOJMPYET IIECTh OCHOBHBIX I[apaMETPOB KOTJA:
TEMIIEpaTypy BOJbI B JIKOHOMaii3epe; JaBieHHEe mapa B OapabaHe KOTIa;
YpOBEHb BOJIbI B OapabaHe KOTiIa, pa3pekeHUE B BEPXHEW YaCTH TOMKHU KOTJIA;
JABIICHUE BO3J/lyXa Iepe]] FOpesiKoi; JaBlIE€HUE Ta3a Mepel rOPesKoil; Haluuue
¢dakena. [Ipy OTKIIOHEHUH TTEPEUYUCICHHBIX TAPAMETPOB OT 3aIaHHBIX 3HAUYCHUU
cHavasa cpabaThIBaeT aBapuiiHas CUTHANW3AIMS W BBIJAETCS COOOIICHHE 00
OTKJIOHEHUU Tapamerpa, a IMpU NPEBHIIIEHUU AOMYCTUMBIX OTKJIOHEHUMN

CpaGaTBIBaeT 3alluTa U IIPOUCXOAUT OTKIIIOUYCHHUC I10Ja49U1 Ira3a B I'OPCIIKY.



B cumynsatope npeaycMOTpPEHO IBa peXUMA: O3HAKOMUTEIBHBIA PEXKUM;
pabounii pexuMmM. B 03HAKOMHUTENIBHOM pEXKHUME €CTb BO3MOXKHOCTH
MO3HAKOMUTHCSI C aBapUUHBIMU pPEXUMaMH pPabOThl KOTJIAa U OCHOBHBIMHU
dJIEeMEHTaMHM aBTOMATWKU Oe3omacHOCTH. Ilpu Hakatuu kHomku “CteHna” Ha
MAaHEIN YIPaBJICHUS MOSBISIETCS IIUT CUTHAIM3AlHUM, HA KOTOPOM OTPaKEHBI

BCE KOHTPOJIMPYEMbIE TapaMeTpsl (puc.2).
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Puc. 2 IIlut curnanuzamuu

Jlist 3HAaKOMCTBa € BJEMEHTAMU ABTOMATHUKU JOCTATOYHO CUYEITKHYTH
MBIIIKOM IO JIIOOOMY W3 HHUX W Ha DKpaHe TOSBISICTCS BHEIIHUI BUI, cXema
JTAHHOTO 2JIEMEHTAa W €ro KpaTkas XapaKTepucTuka. B pabodem pexume BUIHO
cpabaTblBaHUE AaBTOMATHKKA O€30MaCHOCTH MO KaXKIOMY KOHTPOJIHUPYEMOMY
napameTpy, €cTh BO3MOXKHOCTh 3a/laBaThb €ro 3HAYCHHS ¥ OIEHUBATH
JIOTyCTUMBIE OTKJIOHEHHs. Pa0oTy aBTOMaTHKM MOXXHO HAOJIIONAaTh HA CXEMeE
(puc.1), Tme mepeMenmarTcs PeryIupyIoNue Opralbl, U3MEHSIIOTCS TTOTOKH Ta3a
M BO3MyXa, M3MCHSAETCS YpPOBEHb B OapabaHe KoTjia, paboTaloT IBIMOCOC U
BEHTWJISITOP, TAaCHET WM 3aropaetcss ¢akel, a Ha MIUTe CHUTHAIU3AIUH

3aroparoTcsi WM raCHYT COOTBETCTBYIOIINE CUTHAIbHBIE JIAaMIIbI (puc.2).



CumMymsITOp aBTOMaTUKHA 0€30MTaCHOCTH BOJOTPEHHOTO KOTJIa MPEICTABIISCT
coboii 00ydamwllyl0 HporpaMMmy, 3HAKOMSIIYIO C aBapUUHBIMU PEKUMaAMU
BOJIOTPEUHOI0 KOTJIa U pab0OTOI aBTOMAaTUKU OE30MaCHOCTH.

Cxema cuUMyIATOpa aBTOMATHKH O€30MacHOCTH BOJOTPEHHOr0 KOTJa

Mpe/cTaBieHa Ha puc. 3.
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Puc. 3. Cumynarop paboTbl BOJIOTPEHHOTO KOTIa
JIisi BKITIOUEHHUS CUMYJIATOpAa aBTOMATHKH O€30MacHOCTH HEOOXOIUMO
MOBEPHYTh IEPEKIIoYaTeIb “THUI CUMYJSATOpa” B TO3UIMIO ‘“aBTOMATHKA
6e3omacHoctu” ( puc. 3).
ABTOMaTHKa 0€30MaCHOCTH KOHTPOJIUPYET IIECTh OCHOBHBIX MapaMeTPOB
KOTJIa: TEMIIepaTypy BOJbl Ha BBIXOJE M3 KOTJIA; JIaBICHHUE BO31yXa IMepen

ropenKoﬁ; JAaBJICHUC ra3a ICpca ropemcoﬁ; Pa3pCKCHUC B TOIIKC, pacxon



BOJIBI Uepe3 KOTEII;, JTABJICHUE BOABI B KOTJIE, & TAK)KE CUTYAIIMIO IMOTACaHUS U
oTpeiBa (hakena W HWCUC3HOBeHHE HampspkeHus B mnersx 3ammrtbl [I3K. Tlpum
OTKJIOHEHUU TIEPEYUCIICHHBIX TTapaMETPOB OT 3aJJaHHBIX 3HAYCHUI cpabaThIiBaeT
aBapHiiHas CUTHaJIM3alUsl U B OKHE-KOMMEHTapHH BbIJAETCA cooOlieHue o0
OTKJIOHEHUU TlapameTpa. [Ipu OonbIIMX OTKIOHEHHSIX cpadaThiBaeT 3allluTa U
MPOUCXOANT MPEKpaIleHUE TIOJJa41 Ta3a B TOPETKY.

CumynsTop ~ TO3BOJSET  NPOCMAaTpuBaTh  padOTy  aBTOMATHKH
0€30MacHOCTH MO KaXIOMY KOHTPOJIHPYEMOMY MapaMeTpy, NpeaBapUTEIbHO
3ajaBasi ero 3Ha4YeHHEe B CTpoke «mapamerp» (puc. 3). Ilepen Tem, kak 3agaTh
3HaueHHEe, HEOOXOIUMO BKIIFOYMTH KOTEN B paboTy, MPEIBAPUTEIHLHO OIYCTHB
TyMOJIep «paboTay BHU3; MOPSAJOK BKIFOUEHUs Oe3pa3indeH; Moapa3yMeBaeTcs,
YTO 3alMTa CpaboTaeT TOIBKO BO BpEMs HEMOCPEACTBEHHON JKCILTyaTalllH
KoTiia. Eciu 3TO yclioBHE HE BBINOJHUTH, TO TNPH Ha)XaTHH Ha TymOJep
«paboTa» dJIEMEHThI, KOTOpPbIE HEOOXOIUMO BKJIIOYUTH, OYAYT OTMCUYCHBI
KpacHbIMH  cTpenkamu. Ilocrme  BBIIONHEHHWS BCEX YCIOBHiA, BBIOOpa
HEOoOXOIMMOTO TapaMeTpa M BBOJIa €ro 3HAUYCHHs, MPU HAXaTUU Ha TyMOiep
«paboTta» cpabaTbiBaeT aBTOMaTHKa 0€30MaCHOCTH.

B cumynstope aBTOMaTUKA OE30MACHOCTH MPEIYCMOTPEH PEKUM
KOHTPOJISI IOJTYYCHHBIX 3HAHUHW B BUJIE TECTOBOTO 3aJaHUS.

Tect coctoutr u3 15 BOMPOCOB, KOTOpPHIE MPOU3BOIBHBIM 00pa3oM
BeIOuparoTcss u3 60. Bompockl B TecTe ¢ MHOXKECTBEHHBIM BbIOOpoM (4
BapraHTa oTBeToB). [1o 3aBeplIeHNN TecTa B OKHE «BBIBOJ» BBIAACTCS MPOICHT
MIPABWIBHBIX OTBETOB M UTOT O MPOXOXKJICHUU TecTa. Bce BOMPOCH! COCTaBICHBI
Ha OCHOBE T€OPETUUYECKON MH(MOpPMAIUH, TOMEIIEHHON B CUMYIIATOP ..

CuMyIaTOpBI CO3AaHBI ¢ UCIIOJIb30BaHueM nakera Flash MX.

Flash MX - sto myneTumenuniinas tuatdpopma xommnanmu Adobe. Ona
ITUPOKO UCTIONB3YETCS JIJIs CO37aHMs BEO-TIPHIIOKECHHI, aHUMAIIUH, UTP.

[TnaTdopma BkIrOUaeT B ceOs P CPENCTB pa3pabOTKH, MPEXKAE BCETO,

Adobe Flash Professional u Adobe Flash Builder (panee Adobe Flex Builder);


http://ru.wikipedia.org/wiki/Adobe
http://ru.wikipedia.org/w/index.php?title=Adobe_Flash_Professional&action=edit&redlink=1
http://ru.wikipedia.org/wiki/Adobe_Flash_Builder

a Takke mporpammy s BocnpousBenenus flash-konrenta — Adobe Flash
Player [3,4].

Flash MX mno3Bosisier paboTrath ¢ BEKTOPHOH, PacTPOBOM M Jaxke C
TpéxmepHOil Tpadukoil. OHUM U3 JOCTOMHCTB ATOW MPOTPaMMBbI SIBISIETCS TO,
yro npousBogutTenbHocTh Flash Player mpu BocmpousBeneHuu aHuMaluv B
HECKOJIbKO pa3 TMPEBBIIIACT MPOU3BOJUTEILHOCTh BHUPTYadbHOW MAIWHBI
Javascript B 6pay3sepax, nogaepxuBaromux —crangapt HTML.

WuTepdeiic mporpaMMmbl, HCTHONB3Ys CHCTEMY BKIQJOK, IO3BOJIAECT

NepEMEIaThCs 0 OTKPHITHIM (aiinam (puc.4).
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Puc.4. Unrepdeiic Flash MX 2004 nyist Windows
Huxe cucreMbl BKIIaJOK B IIEHTPE HAXOAUTCS pabodee moisie. DTO MOJe
MpeacTaBIsgeT co00l BUAMMYIO 00JacTh co3maBaemoro (haiiya, Ha KOTOPOU
pa3MeIaTcs Bce BU3yalbHBIE dJIeMeHThI. Hrke pabodero mosst pacmoioxkeHO
HECKOJIbKO TIAHEJICH, OMPENEeNSIONUX HACTPOUKH BU3YAIbHBIX JIIEMEHTOB,

MOMEIIEHHbIX Ha pabouee moisie. Kpome Toro mmeercs Bkiajnka Actions, B


http://ru.wikipedia.org/wiki/Adobe_Flash_Player
http://ru.wikipedia.org/wiki/Adobe_Flash_Player
http://ru.wikipedia.org/wiki/Javascript
http://ru.wikipedia.org/wiki/HTML5

KOTOPOM HEMOCPECTBEHHO BBOAMTCS KOJ Ha si3bike ActionScript 2.0 xkak ans
OTIENBHOTO 3JIEMEHTAa, TaK W JUIsl BCEX DJIEMEHTOB, MOMEIIEHHBIX Ha OJHOM
KaJpe.

Flash MX ucnone3yert s3b1k nporpammupoBanus ActionScript Bepcuu 2.0.
ActionScript - 3T0 00BEKTHO-OPHEHTHUPOBAHHBIN SI3BIK TPOTPAMMHUPOBAHMSI,
KOTOpBIN 100aBIsIeT UHTEPAKTUBHOCTh, 00pAa0OTKY AaHHBIX U MHOTO€ APYroe B
coaepxkumoe Flash-mpunoskenunii. B si3p1ike ActionScript 2.0 BBeaeHO cTporoe
OTpe/ieTiCHNe THUIIOB, OCHOBAaHHOE Ha KiaccaX. 1o ecTh, UMEIOTCS KIIFOUEBBIC
CJIOBa:

-class (kmmacc),

-interface (uatepdeiic),

-extends (ycTaHOBKa HACJEIOBAHUSA )

-H TIPOYHE.

DTOT S3BIK MOXKHO HCIIOJIH30BATh U B KAUECTBE MPOIIEYPHOTO, KOTAa KO
IPEICTAaBIIIET COOOM MOCIEA0BATEILHOCTh KOMAaH/I, KOTOPBIC BBITIOIHSIOTCS IO
ouepenu.

ActionScript ucnonHsercs BUpTyanbHoi mamuuou (ActionScript Virtual
Machine), koropast siBnsiercs coctaBHoi uactbio Flash Player. ActionScript
KOMITMJIMPYETCS B 0alT-KO, KOTOPHIN BKitouaetcs B SWF-daiin.

[Tpumep Ha ActionScript:

JlaHHBIN KOJI CO37a€T HOBOE TEKCTOBOE ToJie, Ha riyoune (depth) 0, B Touke (0,
0) m pasmepom 100 Ha 100 mukcenei. [Tapamerp text pasen crpouke "Hello,
world".

createTextField(*greet"”, 0, 0, 0, 100, 100);

greet.text = "Hello, world".

OcHoBHbIM TipeumymectBoM Flash MX mo cpaBHeHHIO ¢ JOpyruMu
MaKkeTaMH MPOrPaMMHUPOBAHUS SBJSICTCS €r0 COYeTaHUE MOOHMIILHOCTH PaOOTHI

MPAKTUYECKH CO BCEMHU H3BECTHBIMM BUJIAMHU T'papUKU C MUHHUMYMOM 3aTpat


http://ru.wikipedia.org/wiki/ActionScript
http://ru.wikipedia.org/wiki/%D0%AF%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/Adobe_Flash
http://ru.wikipedia.org/wiki/ActionScript
http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B9%D1%82%D0%BA%D0%BE%D0%B4

pecypcoB. TexHOJ0rus BEKTOPHOr0 MOp(UHIra 1 00bEKTHO-OPHUEHTHUPOBAHHBIN
s3pIKk  TporpammupoBanus  ActionScript 2.0  1o3BONAIOT  MPAKTUYCCKU

HCCKOJIbBKUMH CTPOKaMHU 3a/1aThb Jr000¢€ AHUMAITMOHHOC ABHUKCHUC 00BEKTA.

13380: 100115

1. Ha xapeape AMT KI'TY B nociennue roasl pazpadoTad psja 00ydaromux
mporpaMM, UCIOJIB3YEMbIX Ha TPOM3BOJICTBE U B Y4eOHOM Mpolecce,
OPOJIOJDKEHUEM  KOTOPOTO  SIBISIIOTCS  CUMYJISITOPBI  aBTOMAaTUKHU
0€30MacCHOCTH MapOBOT'0 M BOJOTPEHHOTO KOTIIOB.

2. CuMynsTOpbl aBTOMAaTHKUA O€30MaCHOCTH MapOBOr0 U BOJIOTPEHHOTO KOTJIOB
MO3BOJISIIOT M3YYUTh WX aBapUUHBIE PEKUMBI M MO3HAKOMHUTHLCSA C pabOTOM
aBToMaTuku  Oe3omacHocTH. OHM  HEOOXOAWMBI  JUISl  MOJTOTOBKHU
OTIEPAaTHBHOTO TIEPCOHAJIA KOTEIbHBIX. B cumynsaropax mnpeaycMoTpeH
PEXKUM KOHTPOJIS TIOJTyYEHHBIX 3HAHUH B BHJIE TECTA.

3. Cumynsatopsl co3nansl B nakete Flash MX 2004 ¢ ucnonbp30BaHUEM SI3bIKA
nporpammupoBanus ActionScript 2.0.
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