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Jlana crTarTs TpHCBSYCHA MUTAHHSM PO3POOKHM MEAWYHOI 1H(POPMAIMHOI CUCTEMH IS 300Dy,
30epiranns, OoOpoOKM Ta aHadi3y NOaHUX MAILI€HTIB TPYNH PHU3MKY IHCYJbTY, SK YHIBEpCAJIbHOTO
«IHCTPYMEHTY» JIJIsl HAaKOTIMYEHHS, 30€epiraHHs Ta, aHali3y BCiX BiJOMOCTEH TpO 3BEPHEHHS IMalli€HTa 3a
MEIMYHOI0 JIOTIOMOTOI0, a TaKOXK MPOTHO3YBaHHS BIPOTIAHOCTI BHHHKHEHHsS iHCYnbTy. CucTema, IO
PO3pOOITIOETHCS, MOKE BUKOPUCTOBYBATHUCS B PI3HUX MEJIUYHUX YCTAHOBAX.

KarouoBi ciaoBa: iHCynbT, MeauuHa iHpOpMaliiiHa cHCTEMa, CIEKTPOHHUN MEIWYHHA 3aImmc,
CJICKTPOHHHN ITUPPOBUH TTiATIHC.

This article is dedicated to the development of health information systems for the collection, storage,
processing and analysis of data of patients at risk of stroke as a universal "tool" for the collection, storage
and analysis of information on the treatment of the patient's medical care, as well as predicting the
likelihood of having a stroke. The developed system can be used in a variety of health care settings.

Keywords: stroke, medical information system, electronic medical record, the digital signature.

VJIK 681.5:519.24
J. A. TEMHH, n-p texn. Hayk, pod., HTY «XIT/»

CHUHTE3 CUCTEMBbI YIIPABJIEHUA UMITYJIbCHBIM
©®OPMOOBPA3OBAHUEM B MNPOUECCE MOJAEPHU3AIINN
BCTPAXHUBAIOUIE-ITPECCOBOU ®OPMOBOYHOU MAIINHBI

B cratbe omnmMcaHO TEXHUYECKOE pEUIeHHE M0 MOJEPHHU3ALMU BCTPSXHMBAIOIIE-NPECCOBOM
(hOpMOBOUYHOM MaITMHBI TyTEM 3aMEHBI Y3JI0B BCTPSAXUBAHUS U MPECCOBAHUS UMIYIbCHOW KaMEpO.
[Tokazano, kak MOAOOHBIN MOAXOJ MOXET OBITh COCTABHOM YacThIO MEPOIPHUSATUN MO pa3paboTKe
CUCTEM aBTOMAaTH3aluu (OPMOBOYHOTO ydacTKa JUTEHHOro 1exa. OmucaHo MpUMEHEHUE METOOB
JIOTHYECKOr0 CHHTE3a i1 pa3padOTKH CUCTEMBI YIPABIEHUS TEXHOJOTHYECKHM IPOLIECCOM
uMIyascHOro (opmooOpa3zoBanusi.  Peanm3zanus NpeasioKEHHBIX MEpONpUsTUi o0OecrednBaeT
BO3MOKHOCTh 3aMEHBI BCTPSIXHBAIOIIE-TIPECCOBOTO METO/Ia U3rOTOBJICHUS Pa30BBIX MECUAHBIX (OpM
COBPEMEHHBIM UMITYJILCHBIM METOJAOM U BO3MOKHOCTh aBTOMAaTU3alIMH TEXHOJOTUYECKHUX MPOLECCOB
(OpMOBKH.

KuroueBble  c1oBa:  JIOTMUECKMH ~ CUHTE3,  CHCTEMa  YINPaBIEHUS,  HUMIYJIbCHOE
dbopmoobpazoBanue, GoOpMOBOYHAS MAITMHA

BBenenue. CoBpeMEHHOE COCTOSHHE OOOpYIOBaHUS JIMTEHHBIX IIEXOB U
TEXHOJIOTUYECKHUX MPOLECCOB, PEANM3yeMbIX Ha JaHHOM OOOpYJIOBaHMHU, TAKOBO, YTO
3a4acTyl0 HE MPUXOJUTCS TOBOPUTH O BBICOKOM KadeCTBE TOTOBOM NPOAYKIUU —
(hacOHHBIX OTJIMBOK ISl MalTMHOCTpOeHUs. [109TOMY Ha TIEpBBIii TJIaH TOKHA BBIXOIUTH
BCECTOPOHHSASL MOJEPHU3AIMHU JINTEUHBIX 1EeXOB. Tak KaK «UEHTpPaIbHBIMY» 3JIEMEHTOM
nexa sBiseTcss (OPMOBOYHOE OTAEJICHHWE, MEPCHEKTUBHBIMU MPEACTABISIOTCS 3a/ayu
MOJICpHHU3AIMK O0OPY/IOBaHUS W COBEPIICHCTBOBAHUSA TEXHOJOTUYECKUX TMPOIECCOB
MMEHHO B 3TOM OTJICJICHUH, TeM 0oJiee, 4T0 000pyJ0BaHNE UIMEHHO ITUX OTJCIICHUN B
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OCHOBHOM YCTapesio MOpaJbHO. YUUTHIBasi TO OOCTOATENbCTBO, YTO OOJBUIMHCTBO
OTEUYECTBEHHBIX 1I€XOB, BIPOUEM KaK I[EXOB OCTAJIbHBIX TOCyapcTB ObiBIIEro COBETCKOTIO
Coro3a, OCHAIIEHO BCTPSAXUBAOIIMMU M BCTPSAXUBAIOLIE-TIPECCOBBIMUA MAallMHAMH, a
(dbuHaHCUpOBaHUE KPYMHOMACHITAOHBIX IPOEKTOB MOJIEPHU3ALMU OCTABIISIET JKEJIaTh
JAy4YlIero, MOJEpHHM3alUs JOJDKHA MpeArnoiaratb BO3MOXHOCTb € HAaUMEHBUIMMU
3aTpaTamMu MepeocHamarb (OPMOBOUYHBIE OTIEICHHS 1i€Xa, HApUMEp MyTeM J0pabOTKU
KOHCTPYKIIMI MaIllMH B HAMPABJICHUU MOBBIIICHUS UX MPOU3BOAUTEILHOCTH, 00ECIICUEHUS
BBICOKOM TOYHOCTH MO reoMeTpuu (opM, CHIKEHHsSI SHEpro- u pecypcosarpaT. Bce
HAy4YHbIE MCCIICIOBAaHUS B 3TOM 00JIaCTU MOTYT CUUTAThCA aKTyalbHBIMH, TaK Kak JII000H
U3 IIOJOKHUTEIBHBIX PE3yJIbTaTOB JTUX MCCICIOBAHUN, BHEIPCHHBIM B PEAIbHOMU
IPOU3BOJACTBO, IO3BOJIUT  IMOBBIATH KAUYE€CTBO NPOAYKIMHM U  KOHKYPEHTHBIE
BO3MOKHOCTH OT€YECTBEHHOI'O TPOMBIIIJIEHHOTO MPOU3BO/ICTBA.

AHaJIN3 JIMTEPATYPHBIX [JAHHBIX M TMOCTAHOBKA 3aJa4d MCCJIE0BAHMS.
Bomnpocamu pa3paOOTKH HOBBIX WM COBEPIICHCTBOBAHMSI CYLECTBYIOLIUX KOHCTPYKLHN
¢dbopMOBOYHOTO 000PYIOBAHUS 3aHUMAIOTCS CTOJBKO BPEMEHH, CKOJIBKO CYIIECTBYET
npouecc GopMoBKH. [lepeuncnuTs Bce TPy/Ibl B ’TOM HAMPABICHUH JOCTATOYHO CIIOXKHO,
BEJlb AKTHMBHOE pa3BUTHE HAYYHON MBICIM B HaIPaBICHUU COBEPLICHCTBOBAHUS
TEXHOJIOTH (HOpMOOOPA30BAHMS HACUUTHIBACT 0€3 MAJoOro CTo JieT. TeM He MeHee, ecliu
OTPAaHUYHUTHCS BOIMPOCAMH COBEPIICHCTBOBAHMS TpolieccoB (HopMooOpa3oBaHUs Ha
NPUHIIAIIAX BCTPSXUBAHUS, CIEYET YIIOMSHYTh padoThl [1, 2], mocBsiieHHbIE OCHOBHBIM
TEH/ICHLIUSIM COBEPIIECHCTBOBAHUS BCTPSXMUBAIOIIKUX (POPMOBOYHBIX MAIIMH U U3MEHEHHE
CBOWCTB CMECH B MNpOIECCE YIUIOTHEHHS BCTPSXHUBAaHUEM; paboThl [3, 4], mocBsIIeHHbIC
BCECTOPOHHEMY TEXHOJIOTMYECKOMY AayIUTY IPOIECCOB YIJIOTHEHUSI BCTPSIXUBAHUEM;
pabothl [5, 6], MOCBAIICHHBIE MOJCIUPOBAHHUIO MPOIIECCOB HMMITYJIBCHOTO YIUIOTHEHHS
dbopM ¥ TEXHOJOTMYECKUM TPOIEccCaM HMIYJIbCHOTO (opMooOpa3oBaHUS  Ha
aBTOMATHYECKOW JMHUHU; padoTy [7], mocBsIIeHHYI0 0030py M aHAJIM3y COBPEMEHHBIX
BapHAHTOB  NPOM3BOJICTBEHHO-TEXHOJOTHUECKONH  KOMIUIEKTAUHd  (POPMOBOYHBIX
OTHEJEHUN JINTENHBIX LIEXOB.

AHanmM3  pe3ydbTaTOB  ATUX  MCCIEJAOBaHUM, a  TaKKe€  COBPEMEHHBIX
NPOU3BOJACTBEHHBIX TEHACHIMII B pa3BUTUM MpoLEcCOB (GopMooOpa3zoBaHusi Mpu
U3TOTOBJICHWM PA30BBIX TECUYaHbIX (OpPM, TO3BOJSAET CJlejdaTh BBIBOJA O MAacCOBOM
«yBneuennn» XTC-mporeccaMu, peann3yeMbIMU, HampuMeEp, HAa aBTOMATUYECKHUX
dopMoBouUHBIX JMHUSX TpomsBoacTBa «Omega Foundry Machinery LTD» u T.m
be3yclnoBHO, HWCMOIB30BaHUE ITHUX TEXHOJOTMH JA€T MPEANPUATHIO OIpEIEICHHbIE
MPEMMYIIECTBA, TaK KakK KadyeCTBO IOJYyYaeMOro JIUThSl COOTBETCTBYET BBICOKUM
TpeOOBAaHMSIM, Kak [0 TE€OMETPUUM M pa3sMEpPHOM TOUYHOCTH, TaK M IO KadyecTBY
MOBEPXHOCTH. BbIBUTas 3TH NMpeuMyliecTBa JaHHBIX TEXHOJIOTMYECKUX MPOLECCOB Kak
CEphE3HBIN apTyYMEHT B TOJIb3y BHIOOpAa MMEHHO 3TOM albTePHATHBBI, TIPY TUTAHUPOBAHUU
MOJIEpHU3AIMK (POPMOBOYHOTO OTAENEHUS, 3a4acTyr0 3a0bIBalOT 00 «IKOJIOTMYECKOU
COCTaBIIIOLIEN», KOTOpas mnpu wucnoib3oBaHuu XTC ocTtaBiaser »Kejlarh JIydIlero.
[TorTOMy HMHTEpec MOXET MPEACTABISATh UMITYJIbCHBIA Tpoliecc (popmMooOpa3zoBaHUs Kak
00eCcreUnBaOIINK BEICOKOE KAUeCTBO OTJIMBOK, TaK M DKOJIOTHUECKH Oojice O0€30IMacHBIM.
JlanHbIit MeTOZ POPMOBKH MOKET OBITh PACCMOTPEH TaK)KE C TOUKH 3PEHUS BO3MOKHOCTHU
peanu3alMi Ha CYIIECTBYIOIIMX BCTPSAXMBAIOMIC-TPECCOBBIX MAalIMHAX MyTEM MX
OTPEIEICHHOW KOHCTPYKTUBHOM TIOpaOOTKHU.

O0mass  xapakTepuCcTHKa  HMILYJbCHOTO  mpouecca  ¢opmoodOpa3oBaHusl.
NmnynbscHbIN cioco0 GOpMOBKM OCHOBAaH Ha MPUHIUIE KPATKOBPEMEHHOTO BO3JEHCTBUS
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JABJICHUS CXKATOTO BO3JyXa PaBHOMEPHO Ha BCIO IMOBEPXHOCTh (DOPMOBOYHOU CMECH,
HAXOJAIICHCS B OMOKE WJIM CTep)kKHEeBOM siiuke. Ha puc. 1 mokasaHa mpecc-TOJOBKa B
MoMmeHT ¢dopMoBKkH. [Iporiecc m3roToBieHus GopM Mpu 3TOM criocobe ciemyromuii. Ha
CIICIIUATIBHYIO ITOMO/ICIIbHYIO TUIUTY S ¢ MOJENBIO 8 YCTaHABIMBACTCS OTIOKA 4 ¢
HAIlOJIHUTEJILHON

pamMKoi 2, KOTOpbIE - - -
3aTeM  3amoJIHSAIOTCS
(hopMOBOUHOM

cMechio. Ilocre 3Toro ]
OTIOKa c 3
HaANOJHUTEILHOU 2 ‘
paMKou IIJIOTHO =
MPXKUMAKOTCS K 2 ¥
TUTUTE 1 4 ‘
IPECCYIOIIETO 3
YCTPOWCTBA. B

nojiocts |l momaercs
HeOOIbIION  00BEM
BO3/IyXa IOJ HU3KUM
(0,5 — 0,6MIla) wiu = |
BBICOKHM JaBJICHUEM,

B 3aBHCHUMOCTH OT

pa3MepoB OMNOKH M & | : :
HYXHOHU CTENECHU - - —? - -

-

YILTOTHCHHA. Puc.1 — Konctpykuus ummyiibcHoi royioBku (o C.B.
B pe3yJibTare VBanoBy)
aBTOMAaTHUYECKOIO

1 — ronmoBka mHeBMaTu4eckas i1 (GOPMOBKH JIUTEHHBIX (hopM, 2
— paMKa HamnoJHUTENbHAs, 3 — YIUIOTHEHUE, 4 — OTIOKa, 5 — TUInTa
MOAMOJENIbHAsA, 6 — CTOJ MAIINHBI, 7 — BEHTHI, 8§ — MOJenu, 9 —

OTKpPBIBAaHHUS KJIamaHa
11 cxatelif BO3IYX,

HaxOIHHCA B paccekarenb, 10 — koHyC paccekatens, 11 — y3en kiianana
IPeCCyIoIeM
ycTpoiictBe,koHycoM 10 paBHOMepHO pacmpenensiercss B mosocta Il | oTkyma, mpoxons

yepe3 oTBepcTusi 9 paccekarelnis, paBHOMEPHBIM HMITYJIbCHBIM JaBJICGHUEM JEHCTBYET Ha
(OpMOBOUHYIO CMeChb U YIUIOTHSeT e€. 3aTeM OTpabOTaHHbBIM BO3IyX Yepe3 IMOpbI
YIUIOTHEHHOW CMECH W BEHTHI / TMOAMOJIEIBHOM TUIMTHI yxoauT B atMocdepy. Ilocne
YIUIOTHEHUSI CTOJ MAallMHbI 6 BMECTe C OCHACTKON OITyCKaeTcsi BHU3, CHUMAeTCs
HATIOJIHUTENbHAS PaMKa U U3JHIIHSS (DOPMOBOYHASI CMECh B OIOKE CPE3aeTcs M0 pa3beMy.
[Ipr 3TOM TEXHOJIOTHSI BCHOMOTATENIBHBIX ONEPAlMKAd W JIMTEHMHAs OCHACTKA OCTAKOTCS
npexxHuMU. Bo u3bexaHue yreuek Bo3Ayxa Mo pazbeMy OMOKHU M HAIOJHUTEIbHONW paMKH
PeyCMOTPEHO YIIOTHEHUE 3.

Hanpasnenne nBuxeHus BO3ayxa B CTOPOHY MHOJMOJEIIBHOM TUIMTBHI COBITAJAET C
HaIpaBJICHUEM I[EPEMEILECHUsI CMECH, YTO CHOCOOCTBYET YIUIOTHEHHIO. DOpMOBOYHAS
CMECh YIUIOTHSIETCA 3@ CUET IMOIVIONIEHUS KUHETUYECKOW SHEPTUU BO3AYLIHOTO IOTOKA H
JABJICHUS BO3JlyXa Ha CMECh, a TaKKEe KMHETHUECKOW SHEPTHH, KOTOPYIO MpHOOpeTaeT
cMech Ipu nepeMelieHud. [Ipu ocegannm cMecH, eciim BCTPEYaeTCsl KAKOE-TO MPEMATCTBUE
(HampuMep MOJEINb), TO JIBUKEHUE CMECH MO €ro KOHTYpPY HNPUOCTAHOBUTCS , B TO BPEMs
KaK Ha JPYrUX y4acTKax cMech OyAeT MpOAOJIKaTh OCelaTh M YIUIOTHATHCS J0O TEX Top,
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IIOKa CONpPOTHBIIEHUE €€ HE YpPAaBHOBECHUTCS JAaBlIEHMEM BO3ayXa. TakuMm oOpa3om,
yAeJabHOE JaBJICHHE Ha BCIO IUIOIMIAh CMECH OCTAHETCSI PAaBHOMEPHBIM Ha MPOTSIKEHHE
BCETO IPOoLiecca YIJIOTHEHUSI.

Bo3ayx neiictByer Ha cMech MOJOOHO 3JIAaCTUYHOMY TEIIy, H3MEHSIOIIEMY CBOM
npoduib B Ipoliecce MPeccoBaHMs, COOTBETCTBEHHO M3MEHEHUIO MPO(UIsl MOBEPXHOCTU
cmecu. OtnenbHble 00bEMbI CMECH IO MEpE YIUIOTHEHUS MEPEMEINIAI0TCS HE3aBUCUMO JIPYT
OT Jpyra B 00JacTh C MEHBIICH CTeNeHblo yIuloTHeHUs. [loaTomMy mpoiiecc rapaHTHUpyeT
PaBHOMEPHOCTb  YIUIOTHEHUSI TOBEPXHOCTH (OpPMBI HE3aBUCHMO OT  CJIO)KHOCTH
KOH(UTYypanuu Mojelii, 00beMa U pa3MepoB ONOK. B pe3ynbrare 3TOro KOHTp-JiaJ OMOKU
MoJIydaeTcss penbe(HbIM B COOTBETCTBUU C PACIOJOKEHHEM MOJENe Ha MOCIIbHOM
TUTUTE

B mporecce ymioTHEHUST UMIYJIbCHBIM JIaBJIGHHEM COBEpIIAeTCsl padoTa 3a cuer
pacmvpeHusi HeOOJbIIOr0o o0o0beMa CKAaTOro BO3AyXa B Mpejeliax YMEHbIICHUs
YIUIOTHAEMOTo 00beMa cMecH. [Ipu 3ToM cMech, 3a CUeT CKOPOCTH pacUIMpeHus: o0bema
BO3/yXa BBICOKOTO AaBJICHUs, HAOWpaeT MHEPIHIO, POJIb KOTOPOM, KaK YIUIOTHSIOIIETO
dakTopa, BO3pacTaeT ¢ yBEIUYECHUEM BBICOTHI YIUIOTHSIEMOTO CIIOSI CMECH.

[IpeumyiiecTBOM HUMITYJIbCHON (DOPMOBKM B CpPaBHEHHU C PACIPOCTPaHECHHBIMU
TEXHOJIOTUSIMU BCTPAXUBAHUS M BCTPSXUBAHUS C MOJAMPECCOBKON COCTOUT B MOBBHIIICHUU B
3-4 paza MPOUM3BOAMUTEIHLHOCTU TPYJAa, a TAKKE BO3MOKHOCTH CTAOMIM3AIMM Pa3MEpOB
NOJIOCTU (POPMBI, TOBBIIIEHUH PAa3MEPHOM W BECOBOM TOYHOCTH, YIYUIIEHUH YHCTOTHI
MOBEPXHOCTHU OTIMBOK. Kak ciencTBHe 3TOro — BO3MOXKHOCTh CHIDKEHHSI MPHUITYyCKOB Ha
MEXaHUYIECKYI0 00paboTKy.

[Ipy UMITyIbCHOM METOJE IUIOTHOCTh (DOPMHUPOBOYHON CMECH pacIpenessieTcs Mo
BBICOTE CJIEIYIOUIMM 00pa3oM: BBICOKasl IJIOTHOCTh CMECH BO3J€ MOJEJIBbHOM IUIUTHI U
IUTABHOE YMEHBIIICHUE TI0 MEpe OTAANCHUs OT Hee. J{1s BhpaBHUBAHUS TUIOTHOCTH CMECH
mo o0bemMy GOpPMBI JACNAIOT cpe3aHue BepxHero cios cmecu (50-200 mMm) wmm
norpeccoBky. OnHaKo, cpe3aHHe WHOTAAa MPHUBOJUT K mepepacxoay (GpopMHUpOBOYHOMN
cmecu. llpm mompeccoBke NPUMEHSIIOT HHU3KOE JaBJICHHE BO3AyXa, IOTOMY YTO
HEOOXOUMO JIOYIUIOTHSTH TOJIBKO BepXHHME ciou ¢opMbl. B TO ke Bpems, mpu
YIUIOTHEHUU OOJBIIMX JIMTEHHBIX (OPM HYKHO YCTAHOBHUTH TIPECCOBBI MeEXaHU3M
007b110M MOIIHOCTH. [I0TOMY TpH M3TOTOBJICHUM MEIKHX W CPEIHUX JUTEHHBIX (GOPM B
CEpUIHOM TIPOU3BOJICTBE PEKOMEHIYETCS MPUMEHSATh WMITYJLCHBIA METOJ MPU HU3KOM
NaBJICHUM BO3AyXa CO cienyroueld ponpeccoBkoil. CoOBMENIEHHE HTHX CIOCOOOB
obecreunBaeT BBICOKYIO IUJIOTHOCTH Bo3yie monenbHoM twmthl (80-90 en.), xoTtopas
MOCTETICHHO YMEHBIIIACTCS MPU YAAICHUU OT MOJIeTIbHOU muThl 10 60-70 ex., uTo co3maer
OnaronpuATHBIC YCIOBUS JJIs1 BBIXO/1a Ta30B MPH 3aJIMBKE METANIOM (DOPMBI.

HMIyTbCHBINM METOJ] HE HYKJIAeTCsl B BBICOKUX CBOMCTBaX ()OPMUPOBOYHOM CMECH U
C ero TMOMOIIbI0 MOXXHO H3TOTaBIWBaTh (POPMBI M3 CMECH C HHM3KOW U CpeaHei
POYHOCTHIO.

HanpaBieHue coBeplIeHCTBOBAHUSI KOHCTPYKIMU BCTPSIXMBAIOIIIE-TPECCOBOI
MAIIMHBI ISl peajM3alMyd HAa Hed mpouecca HUMIYJbCHON (opmoBkH. B oCHOBY
MOJIOKEHBI ~ pabOThl,  BBHIMOJHEHHBIE B paMKaX  Hay4YHO-HCCIEIO0BATEIHCKOTO
COTpyAHMUYECTBA Kadeapbl JUTEHHOTO Mpou3BoAcTBa [IeH3EHCKOro mMOJIMTEXHUYECKOTO
WHCTUTYTA, MOJ PYKOBOJACTBOM mpodeccopa I'paueBa B. A., ¢ 3aBogom «/lopmamn» (T.
Kpemenuyr). Lenp paboTel — MoxaepHuzauus ¢(HopMoBoyHOM wmamuHbsl Moj 703M,
M3rOTaBIUBAIOIINX Pa30BbIe MecyaHble (POPMBI METOJIOM BCTPSIXMBAHUS B TIOCIIEAYIOIICH
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HNOJINPECCOBKOM, B YaCTU 3aMEHBI

y37a BCTPAXMBAaHHA M  y37a

IO AIPECCOBKU VMMITYJIbCHOM

kamepou. B pesynprare Takomn

KOHCTPYKTHUBHOW  mepepaboTKu .

MallMHa  [pUoOpeTaeT  BUJ, NI T 1
MPEACTaBICHHBIN Ha pUC. 2. 5] F——— L I]
dopMupoBOUYHas uMnyiabcHas - T
MAIlHHA pabotaer TaKUM ‘
obpazom. Bozgymuyro kamepy A 2 : :
(MMITYJIbCHY 1O TOJIOBKY),

peIBapUTEIHLHO 3aKpbIB

KJIATIaHOM BBIITYCKHBIE OTBEPCTHS,

3alOJHSAIOT CXKAThIM  BO3JYXOM.

[Tocne 3aCBINKU

TEXHOJIOTUYECKOM  €MKOCTH - P oA T =
OIIOKH C HAIIOJHUTEIBHON PAMKOU i i
- (GOpMHUPOBOYHON  CMECHIO

VUMITYJIbCHY O TOJIOBKY c

IIOMOIIBIO IMHCBMOLIMIIMHApA Puc. 2 — KoHCTpyKIHsI MallIMHBI UIMITYJIbCHOM
NEpEMEIIarOT Ha MO3HUIIHIO (hOpPMOBKH Ha OCHOBE MOJICPHU3AIIH MAIIIWHbBI
(popmOBKH, ycTaHABINBAS COOCHO BCTpsIXMBarolee-mpeccoBoit Mmoa. 703M

c omokoil. IIHeBMOmpHuBOA, BKIIOYAOMUKA B ce0s 4YeThIpe MMHEBMOLMIMHIPA,
YCTAHOBJICHHBIX 0 YIjaM IUIMTHI-ONOPhl UMIYJbCHOW T'OJIOBKH, MPHKMUMAET K BEpXHEH
KPOMKE HaIlOJIHUTEJIbHOW pPaMKHU M BBICTYyIIAa HA pacceKarelie, TepMETU3UPYS MOJIOCTh HaJl
dbopMupoBouHOil cMechio. MMmIynbCcHOE YIUIOTHEHHE OCYUIECTBISIETCS MPU OTKPBITUU
BBIITYCKHBIX OTBEPCTUH C MOMOIIBIO KianaHa. Bo3ayx u3 BO3AyIIHONW KaMephl ¢ OOJIBIION
CKOPOCTBIO TIOCTYTIaeT B 30HY HaJ (POPMOBOUHOM CMEChIO U YIUIOTHSIET ee. OTpaboTaHHBIN
BO3/lyX yJaJsieTcsl yepe3 cOpachblBalOmMi KianaH uiau BeHTHl. [lo okoH4WaHMIO mporecca
VIUIOTHEHUSI KJalaH TMEepPEeKPhIBACT BBIMYCKHbIE OTBEpPCTHSA. C IMOMONIBIO IPECCOBOTO
MEXaHU3Ma, YCTAaHOBJICHHOTO B HIKHEW YacTH MalIUHBI (y3€Jl MOANPECCOBKH MAalllMHbI
M01.703M), MOAHUMAIOT TEXHOJIOTUYECKUN KOMIUIEKT M OCTaBUIYIOCS B HAMOJIHUTEIbHON
paMKe CMeCh BBITECHSIOT IUIMTOM pacceKkaresiss B OMNOKY, OCYHIECTBISAS JOYIUIOTHEHUE
BepxHHUX cjoeB ¢opMmbl. [locnme pompeccoBkr paboOyuil CTOJ OMyCKAlOT B HUXKHEE
noJyioxkeHue. MIMIynbCHYIO TOJIOBKY OTBOJAST Ha CBOOOAHYIO MO3UIHUIO U OCYIIECTBIISIIOT
MPOTSIHKKY MOJEIH.

IIpu w™monepHmzanmm wmamuHbl MOA.703M  OCHOBHYXO YacThb KOHCTPYKTHUBHOM
NOpabOTKM COCTaBJISIET MOJEPHU3AIMA TPUBOJA, B KA4eCTBE KOTOPOTO BBICTYMAET
MHEBMOcHCTeMa. B wmammHe uMIyiabCHOW (DOPMOBKH OHA BBITIONHSET CIICIYIOIIHE
OTIepalliU: OCYIIECTBICHHUE TPOIlecca YIJIOTHEHUS (OPMOBOYHOM CMECH, TIEPEMEIICHUS 1
bukcauu VMITYJIbCHOM TOJIOBKH, repMeTu3anus MOJIOCTH YIUIOTHEHHUS.
[TneBMOOOOpYyIOBaHME CUCTEMBl BKJIIO4YaeT B ce0d ¢uibTp-BIarooraenurens @,
macnopacneuutenis MP, nueBmoknanan KP, mHeBmopacnpenenutens PII, oOpaTHbiit
kiamad KO, rymurens I', npoccens [l u maeBmonmmuuapsl I1 (puc. 3).

[IpuHuun paGoThl MpUBOAA MAIIMHBI MOXKET OBITH ONMUCAH CIENYIOUUM o0pazom. 13
MarucTpaiu CXXaTbld BO3AyX TIOCIEe OTKPBHITUA KpaHa B moctymaer B  QuibTp-
Biarootaenutenb O, rae ounmaercs oT TBEpbIX yacTei BenuunHou 0,05 MM, Karelb
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BOIBI W KOMIIPECCOPHOTO

Macia. Hanbiue BO3/yX , [ 10—
MOCTyTaeT B O — ﬁ’i‘fi - [ —
Macimopacneuute’s MP, rae < —— /)
HAIUTHIBACTCS MacJIoM. A .,
JlaBnenue BO3/1yXa

perynupyercs , .
ITHEBMOKJIaITaHAMM KP. . A

[TaeBmopacnpenenmurens Pl B PO - il <5 ] 4 : Trer—
UCXOIHOM [IOJIOKEHUU | L4 . H— L1l I
HAIIPABJIAET BO3AYX B 3aBIKKY 2 O mr g | ' | 1
3,  KOTOpas,  3aKphIBasch, U ] Hz| YTTH

NoJaeT BO3AYyX B KiamaH u L
BO3QyLIHYI0 Kamepy. Kiaman ‘ S
MEePEKPHIBACT BBIITYCKHOE =
OTBEPCTHE, BO31YX HAIOJHSAET FEE Y
Kamepy 10 3HAYEHUH, o
YCTAHOBJICHHBIX B JHala3oHe 7 ..-5. o
(0,6-0,7 MIla) u B manpHeIIEM Tl o ==
IIOCTOSTHHO IIOCTYNAET B HEE BO T

BpeMsi paboThl MAaIIUHBI U
KOHTpOIMpyeTcsi MaHomerpom  PHC. 3 — IIpHBOJ MAIIMHBI MMITY TbCHOH dbopMOBKHU

I.

JIs1 yCTaHOBKM MMITYJIbCHOM T'OJIOBKM HA MO3WLHIO YIUIOTHEHMS ITOAAETCA KOMaHIA
Ha BKJIIOUCHHUE JJIEKTPOMAarHuta 4, 30J0THHK KOTOPOTO OTKPBIBAET IOCTYN BO3J1yXa K
nHeBMoumnuHapy I17, nepeMeniatomemy Tenexxky B padouee nosoxenue. Oukcanus ero
B JAHHOM IIOJOKE€HUU OCYUIECTBIISIETCSl BKJIOUEHHMEM IHEBMopacnpenenurens P3 Ha
nojady Bo3ayxa K nHeBMomwmHapam 115 m I16, kotopsle 3axuMaroT Tenexky. [lotom
TEePMETH3UPYETCS MOJIOCTh YIUIOTHEHMS], 11 4ETO C MOMOIIbI0 THEBMOpacnpeaenurens P2
BKJIIOYAIOT MHEeBMOUMIMHAPEL [11-I14, xoTOpBIE ONMyCKAIOT pamMKy M NPHUKUMAKOT €€ K
HAIIOJIHUTEIBHOM paMKe M pacceKaTento. TOJBKO IMOCie BBIMOIHEHUS ITUX OIEparyii
MO>XHO BBINIOJIHATh HMITYJIBCHBIA TPOLECC, IS OCYIIECTBICHHS KOTOPOTO IOAAETCS
KOMaH/ia Ha 3JIeKTpoMarHut D1, B pe3ynpTaTe cpadaThIBaeT 3a/IBUKKa Ha BBIMYCK BO3AyXa
u3 kinanana K B armocdepy. Kinanan oTkpbIBaeT BBIITyCKHOE OTBEPCTHE M CKAThI BO3AYyX,
OpOXOJsl uepe3 paccekaTellb, MOCTyMaeT B MOJOCTh Hax (OPMOBOYHOM CMEChIO U
ymioTHseT e€. Jlns mpenoTBpallleHus CBOEBPEMEHHOro cpabaTbiBanus kijamaHa K B
BO3/IyXOMpPOBOJE K MHEeBMopacnpenenutento P1 ycranosien ooparnoit kinanan KO. [Tocne
KPaTKOBPEMEHHOT'O MMITYJIbCA KJIAllaH aBTOMAaTUYECKU 3aKPBIBAET BBIITYCKHOE OTBEPCTHE,
JUISL 4ETO C MOMOUIbIO MHEBMopacnpenenuTens Pl 3akpbeiBatoT 3aTBOp 3 U MOAAIOT CKATHIN
Bo3nyx B kiamadH. [IneBmommmuunaper 111 — 114, paGotatoume Ha MOJHSATHE BBEPX
OPWKUMHOW  paMKM C  LeJbl0  OeCHpensTCTBEHHOro  Mpolecca  MpeccoBaHMS,
MEPEKIIIOYAIOTCS THEBMOpAcIpeAenuTesiem P2,

JloyminoTHeHne JHUTEMHONM (OpMBI  OCYHIECTBISIETCS chaeAyromuMm obdpazom. C
MOMOIIBIO TPEXIIO3ULMOHHOIO 30J0THHKA CKAaTbId BO3AyX IIOJAIOT B IPECCOBBIN
mwnHap. [lopiiens, nmogHumasi BBEpX (POPMHUPOBOUHBINM CTOJI C OMOKOW, MPUKUMAET
CMECh, KOTOpas HAaXOAUTCS B HANOJHAKOLIEH pPaMKE K HMMITYJbCHOW TOJIOBKE, KOTOpas
paccekaTenieM JOYIUIOTHSeT BepxHHM cioii ¢opmbl. [lepeBons pyKOSTKY 30JI0THHKA,
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MOJIOCTh TIPECCOBOTO IIWJIMHIAPA COCIUHAIOT ¢ atMocdepoil. Paboumit cTom ¢ rotoBou
¢dbopMoii omyckaercsi B ICXOAHOE MOJI0KEHHE.

[lepexnroyaror mnHeBMomMHAPEL 115 w 116 Ha packivHHBaHUE TENEKKA U
VUMITYJIbCHYIO TOJIOBKY BBIBOJST B MCXOJHOE IOJIOKEHHE C MOMOIIbI0 MHEBMOLMIMHAPA
[17, nonaBasi curHaj Ha MHEBMopacnpeaeauTens P3.

[IpoTskky roToBOM MOJI(DOPMBI OCYIIECTBISICT MOBOPOTOM 30JIOTHHKA HA MOJAAYy
BO3/lyXa MO/ MOPIIEHh MEXaHU3Ma MPOTSHKKU (0a30BbIN MexaHU3M MamuHbl Moi.703M),
KOTOpbIE C MOMOUIbI0 IITHU(HTOB MOJAHUMAIOT MOIY(HOPMY, MOAETBHBIA K€ KOMIUIEKT
ocTaercst Ha (POPMOBOYHOM CTOJIE.

B nHeBMOpacnpeaenuTensX yCTaHOBJIEHBI DUIYIIWATENW |' ISl CHHXKEHHS LIyMa BO
Bpems copoca Bo3ayxa B armocdepy. PerynupoBanue ckopocTy IBUKEHHS UMITYIbCHON
TOJIOBKM OcyllecTBisieTcs apoccensamu 1, 12, [13.

[THeBMOpacpeaenuTesb, [JTYLIUTENH, JPOCCEIIH, oOpaTHoO KJIaIaH
yCTaHABIUBAIOTCS HA MHeBMormnanenu. O6opyoBaHue JUIsl MOATOTOBKH U PETYJIMPOBAHUSA
JIABJICHUSI BO3/lyXa MOHTHPYETCS B CIEUATIbHOM OJIOKe. YTpaBieHue padoTol MalluHbI
OCYILECTBIISIETCS U3 MyJIbTA YIIPABICHUA.

Jlornyeckuii CHHTE3 CHCTEMbI YIIPaBJICHUSA MPOLECCOM M3roTOBJIEHUS (PopM Ha
MalliHe MMNYJbCHOW (opmMoBKkHM. OmnHMCaHHbIE TEXHUYECKHUE PELICHUS [0
KOHCTPYKTUBHOU TepepaboTKe BCTPSXHUBAIOIIE-TIPECCOBOM MamuHbl MoJ1.703M kacanuch
OCHOBHBIX Yy3JIOB MAILIMHBI, HO HE Kacaluchb €€ cucrembl ympasiaeHus. [losTomy
CJIEIYIOLMM 3TallOM MOJEPHU3ALUU SIBJIAETCS MPOEKTUPOBAHUE CUCTEMbI YIPABICHUS C
y4€TOM TOT0, YTO MAIIIMHA JOJDKHA OBITh MHTErPUPOBAHA C JAPYTUM OOOPYIOBaHHUEM
JMHUHA, B COOTBETCTBUM C JIOTHKOM TEXHOJOTHYECKOTO MpOIecca M3rOTOBICHUS (OopM
noA 3anuMBKy. Takoll NOAXOJ INO3BOJIIET TOBOPUTH O BO3MOYKHOCTH pPeEalu3aluu
aBTOMAaTHU3UPOBAHHOM  CHCTEMBbI  YIPABICHHS  TEXHOJOTHMYECKHM  MPOLECCOM
usrotosienusi ¢popm (ACY TII), B KOTOpOW LIEHTPAIbHOE MECTO 3aHUMAET CHUCTEMa
YIPABJIECHUS 1O MyTH.

[Ipy TakoM paccMOTpEeHHH, OJOK-CX€Ma CHUCTEMbl YIPaBICHUS MAaIIUHOMN
UMITYJIbCHOM (POPMOBKH MOYET OBbITh BHIOpaHa B COOTBETCTBUU C PeKOMeHaanusamu [8] u
JOJDKHA BKJIIOYaTh B CeOsl  CJEAyIOLME KOMIIOHEHTBI: pEJeHOe  yCTPOWCTBO
ABTOMATHUYECKOTO YIPABIICHHUS, PEIIEHOE YCTPOUCTBO HAIAIOYHOTO YIIPABIEHHUS, OPTaHbI
PYYHOTO YTpaBlieHUs, OJIOK KOHTPOJIA COCTOSIHHSI KOHEYHBIX BBIKJIIOYATENCH, OJIOK
KOHTPOJISI MCXOAHOTO TMOJIOKEHUs, OJIOK KOHTPOJS JIOTMYECKHX YciloBUH. OCHOBOM
CHUCTEMBbI YNPaBICHHS SABIAETCS MHOTOTAKTHOE PEJIEHHOE YCTPONUCTBO — JIOTHYECKas
cxema. BBIXOJHBIE CHUTHAJIBI JOTHYECKOM CXEMbl BO3JCHCTBYIOT Ha BXOJ MPHUBOAA,
OCYILIECTBIISIL MEPEKIIOYEHUE paCIpeiesuTeNiel U NepeMelleHre padounux OpraHoB.
KoHTponb KpallHUX TMOJOXEHUM pabdouux OpPraHoOB OCYIUECTBISAETCS KOHEYHBIMU
MEPEKII0YaTeNIsIMIA, KOTOpPbIE IMOJAIOT CHUTHAJbl HA BXOJIHbIE KaHaJbl PEJIEHHOrO
YCTPOWCTBA.

[lepen BXOIHBIMM KaHaJdaMU NPHUBOAA JAOJKHBI yCTAHABIUBATHCA TPUITEPHI C
pa3ieNbHbIMM  BXOJAMH, YNPABISIEMbIMH CUTHAJIAMU OT  JIOTHUYECKOHW  CXEMBI.
Hcnonb3oBanne B cxeme Jjorudeckux snemeHtoB "MJIN", crosmux HemocpeacTBEHHO
nepes  paclpeaciuTeNsIMA, TO3BOJISIET Pa3/IelIbHO PEAM30BBIBATH aABTOMATHYECKOE
yOpaBJICHHE W HaaJ04YHOE yMpaBlieHWe MamuHoi. OnucaHHas MpUHIMIHAIbHAS OJOK-
CcXema CUCTEMbI yIIpaBJeHUs MpeAcTaBieHa Ha puc. 4.

Ha puc. 5. npeacraBieH ouH U3 yIpOILIEHHBIX BO3MOXKHBIX BApUAHTOB peau3aluu
IIUKJIOTPaMMBbI (HE YUTEHBI ONepalliy PACKIMHUBAHUS TEJICKKHU U TPOTKKA
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KaMCpa B HCXOOAHOM ITIOJIOKCHHUH OTBCJACHA B KpaﬁHIO}O JICBYIO ITIO3UIIUIO.

Texanueckas pean3anusa CUCTCMbI YIIPABJIICHUA HA IMTHCBMATHUYCCKUX JIOTHYCCKUX

QJICMCHTAX, CHHTC3MPOBAHHAA HAa OCHOBC TaGJ'II/IIH)I BKJ'IIO‘-IGHI/II\/’I, ITOKa3aHa Ha pI/IC6
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Ly

Puc.6 —TexHuueckas peanuzanus CUCTEMbI YIIPABICHUS HA THEBMATUYECK X
JIOTUYECKHX JIEMEHTaX

BoiBoabl. [lpeiokeHHbId KOMIUIEKCHBIA TMOX0JI K MOJAEpHHM3alud (POpMOBOUYHOM
MAIlIMHbI, OCHOBAaHHbIM HAa 3aMEHE BCTPAXHMBAIOUIETO M IPECCOBOTIO Y3JIOB MAIIUHBI
MMITYJIbCHOM KaMepoil, a Takxe Mpoleaypa CUHTE3a CHUCTEMbI YIIPABJICHHUS MPOILIECCOM
UMITYJIbCHOW (POPMOBKH, OOECIIEYMBAIOT BO3MOKHOCTh peaTu3allid B CYIIECTBYIOIIMX
YCIOBHSIX ~ W3TOTOBJICHUS  PA30BBIX TIECUYAaHBIX (OpPM  COBpPEMEHHOTO Tpolecca
dbopmMooOpazoBaHusT TP MUHUMAIBHBIX 3aTpaTax Ha MOJEPHHU3ALMI0. IJTO TO3BOJISIET
WHTETrPUPOBATh MAIMHY B KOMIUIEKC OOOpYIOBaHUS, PEATU3YIOMIETO TEXHOJIOTHUYECKUE
MpOIIECChl Ha JIMHUM, U paccMarpuBarh €€ B KauecTBe MaiuHbl-aBTomMata ACY TII
JUTEHHOTO 1ieXa. BHeapeHne onmrMcanAbpIX MEPOTPHUATHI 110 KOHCTPYKTUBHOM TTepepadoTKe
MAaIllMHBl M CHUHTE3y €€ CHUCTEMBl YNPAaBJICHUS IIO3BOJUT IIOJIy4YaTh KadeCTBEHHBIE
dbacoHHBIC OTIWBKHU JUIS JIeTaled MAIIMHOCTPOCHHUS TPU CHIKCHHH AKOJOTHYCCKOU
OTMaCHOCTH B (OPMOBOYHOM OT/ACIICHHM JIMTCHHOTO II€Xa, YTO JaeT 3HAYUTCIbHBIC
peuMynIecTBa 1o cpaBHeHHIo ¢ X TC-miporeccamMu.
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CuHTe3 cucTeMbl YNIPaBJaeHUs] HMIYJIbCHBIM (opM0o0Opa3oBaHieM B NpoLecce MOAePHU3ALMH
BCTPsIXHBaIe-npeccoBoii popmoBounoii Mmamunbl/ JIémun 1. A. // Bicauk HTY «XTIII». Cepis: Hosi
pimenHs B cydacHuX TexHonoriax. — X: HTY «XIII», — 2013. - Ne 70 (1043). — C.105-114 . — BiGumiorp.:
11Ha3B.

VY crarti omMcaHO TEXHIYHE PIMICHHS 3 MOJEpPHI3allii CTPYNIyIOUo - MPecoBOi (opMyBaIbHOL
MaIIMHA IUISXOM 3aMiHU BY3JiB CTpPYLIyBaHHsS 1 IMpecyBaHHS IMIYJIbCHOI Kameporo. IlokaszaHo, sk
noMiOHMM miaxig Moke OyTH CKJIaJ0BOK0 YaCTUHOKO 3aXOAiB 3 PO3POOKH CHUCTEM aBTOMAaTH3allii
(dhopMyBalIbHOT NUTBHUIN JHMBapHOTO IIeXy. OmnmcaHO 3acTOCYyBaHHS METOJIB JIOTIYHOTO CHHTE3Y st
PO3pOOKM CHCTEMH YHPABIiHHA TEXHOJOTIYHHUM MPOIECOM IMITyJIbCHOro (opMoyTBOpeHHs. Peanizaris
3alPOIIOHOBAHUX 3aX0/1iB 3a0€31eUye MOKIMBICTD 3aMiHU CTPYIIYIOYO-TIPECOBOTO METOJy BUTOTOBIICHHS
pa3zoBuX MiMIAHUX (OPM CydaCHUM IMITYJIbCHUM METOJOM 1 MOKJIMBICTH aBTOMATH3allil TEXHOJIOTTYHUX
MPOIIECiB (POPMYBAHHSI.

KiouoBi cioBa: JoriuyHMii CHHTE3, CHUCTeMa KepyBaHHs, IMITyJbCHE (DOPMOYTBOpEHHS,
¢dopmyBasbHA MalTHHA

The article describes the technical solution for the modernization molding machine by replacing
nodes shaking and pulse compression chamber. Shows how such an approach could be part of an effort to
develop automation systems forming section of the foundry. Describes the use of logic synthesis methods
for system development process control pulse shaping. Implementation of the proposed activities enables
replacement method of manufacturing single sand molds modern pulse method and the possibility of
automation of technological processes forming.

Keywords: logic synthesis, control system, pulse shaping, molding machine

YK 681.518.5:621.74
B. A. CHPOTEHKO, vaructp, HTY «XIIN»

CHUHTE3 CUCTEMBbI YIIPABJIEHUA IBY3ITO3UIITNOHHBIM _
CTEPKHEBBIM ABTOMATOM JIAA U3I'OTOBJIEHUSA CTEP)KHEU B
HATI'PEBAEMOM OCHACTKE

B craree mpuBeneHbl pe3ynbTaThl IMPOEKTUPOBAHMSA CHCTEMBbl YHPABICHUS JIBYXHNO3MLIMOHHBIM
CTEp>KHEBBIM aBTOMATOM JUIsI U3TOTOBIICHUS CTEp KHEH 10 HarpeBaeMoit ocHacTke. HaliieHo ontumansHoe
yIpaBJieHHE IPOLIECCOM HAarpeBa CTEP)KHEBBIX SIIMKOB U IOKA3aHO, YTO MPEJIOKEHHAs CUCTEMA MOXKET
6b1Th nHTErpUpoBaHa B ACY TII Ha cTep)kxHEBOM y4yacTKe JIMUTEHHOTO Lexa.

KnioueBble c10Ba: cTep)KHEBOI aBTOMAT, CUCTEMA YIIPABJICHUS], TOTUUECKHIA CUHTE3.

BBeaenue. [lepBocTenneHHOE 3HAYEHNE I OTEYECTBEHHOW MPOMBIIIIEHHOCTH UMEET
ObIcTpoe OOHOBJICHHE TMPOU3ZBOACTBEHHBIX (DOHJOB TyTEM IIIUPOKOTO BHEIPEHUS
nepesoBoil TeXHUKU. B CBA3M ¢ ITUM HEOOXOIUMO cJeiaTh OOJIbIIONW Iar B
aBTOMATHU3allMM TIPOU3BOJCTBA C TMEPEXOJOM IIEXOB M MNPEANPUSATHNA K aBTOMaTam,
CACTEMaM AaBTOMATHUYECKOTO YIIPABJIEHUS WM NPOEKTHUPOBaHUIO. B Hacrosinee Bpems
WHTEHCHBHO pa3padaThIBaIOTCsI BBICOKOHACKHBIE YCTPONCTBA U Y3JIbl aBTOMATHUYECKUX
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