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CucremMa 111 aBTOMATH3HPOBAHHOTO OypeHHS HA OCHOBE MOJCTH COXCP)KUT MHOXKECTBO HA3EMHBIX
JATYUKOB, BBINTOJHCHHBIX C BO3MOKHOCTBIO H3MCPEHHUA OAHOTO MUJIH HECKOJIBKHUX NMAPAMETPOB 6yp0BOF0
000pYIOBAaHUS B PCAaTbHOM BPEMCHH, TMAPABIMYCCKHH OJOK MOJCTHUPOBAHHUSA, BBINOJHCHHBIH C
BO3MOXXHOCTBHO CO34aHUA MOACIH B PCATbHOM BPEMCHH J3KBHUBAJCHTHOM LalKyJ’I)II.[P[OHHOi[ INIOTHOCTH
Ha OCHOBE OJHOTO MM HECKOJIBKHX IApaMETPOB OypoBOro OOOPYAOBAHMA, MOXYJb YIIPABICHUS,
BBIITOJIHCHHBI C BO3MOKHOCTBIO HENPEPBIBHOTO ONMPEACICHUA TOTO, HAXOAUTCA JIH OKBHUHBAJICHTHAA
LUPKYUILHOHHAS MJIOTHOCTh B MpEJENaxX IPEABAPHTENBHO 33JAHHBIX KOI((PULHCHTOB OC30MACHOCTH
30HBI OC30MACHOTO JABICHUS, M MOJACTUPYIOLIECE YCTPOWCTBO BEAYLIMX MAPAMETPOB, BBINOJIHEHHOC
C BO3MOKHOCTBIO ONPCACJICHUS, KOIJAa 3KBUBAJICHTHAS LUMPKYJUILMOHHAS IUIOTHOCTh HAXOAUTCH B
npeAeIax MPEIBAPUTEIIBHO 3aJaHHBIX KO3(P(PHIUHECHTOB OC30MACHOCTH 30HBI OC30MACHOTO JABICHHS,
ONTHMAJIBHOIO mapaMeETpa 6ypemm A1 UBMCHCHHA H ONTUMAJIBHON BEJIWMYMHBI H3MCHCHHA napamMeTpa
OypeHus. Moay b ypaBICHHS ABTOMATHYECKH H3MEHAET HApaMETpP HACTPOUHKH Oy pOBOro 000pyIOBAHMS,
COOTBCTCTBYIOIIUIA ONTHMAJTBHOMY MapaMmerpy OypeHHsS I8 M3MCHCHHS, HA ONTUMAJLHOC 3HAYCHHUEC
napaMeTpa OypeHHs MM BBIBOOHT ONTHMATBHBIN mMapamerp OypeHHs MUl H3MCHEHHSA H ONTHMAIbHOE
3HAYCHHE MapaMeTpa OypEeHHUs Ha 3KPaH A1 PyYHOH HACTPOUKH Oy POBBIM MACTEPOM.
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IIpeanochbLIKN H300peTeHust

Bo BpeMs TpaguUIMOHHBIX ONepauui OypeHHs MPOMBIBOYHASA XKUAKOCTh, KOTOPYIO MHOTJA HA3BIBAKOT OY-
POBBIM PACTBOPOM, LUPKYJIUPYET MO CUCTEME KUAKOCTHON MPOMBIBKH, PACMOJOKEHHOM HA MOBEPXHOCTH CKBA-
JKUHBI U BO3JIC HEE. [IPOMBIBOUYHYHO JKHAKOCTh MPOKAYMBAKOT YEPE3 BHYTPCHHUH MPOXOA OYPHIBHOH KOJIOH-
HbI, Yepe3 OypoBOE JOJIOTO M HA3aJ K MOBEPXHOCTH Yepe3 KOJbLEBOC MPOCTPAHCTBO MEXKIY CTBOJIOM CKBAXKHUHBI
4 OypuiIbHYI0 TPYOy. OCHOBHAS (DYHKIMS MPOMBIBOYHOH KHIKOCTH 3AKIHOYACTCSA B MOJICPKUBAHHH JABICHUSA
BHYTPH CTBOJIA CKBAKHHBI A1 NPEAOTBPALUCHHA THAPABIMYCCKHUX yAAPOB H 06pymeﬂwl CTBOJIA CKBA>KUHBEI.
JlonoyHuTe mbHbIE (DYHKIMH IPOMBIBOYHOH MKHIKOCTH NMPEAYCMATPUBAIOT NMEpeMEUICHHE OYpOBOro Iiama K
HOBEPXHOCTH U OXJAXKICHUE OYPOBOTO J0JIOTA.

Jis obecnieueHuss KOHTPOJIA HAaJ CKBKUHOM THAPOCTATHYECKOE JABJICHUE MPOMBIBOYHON KUIKOCTH MOA-
JEP>KUBACTCSl HA COOTBETCTBYFOLIEM YPOBHE I IMPOBOAUMOTO BHIA onmepauuy. Kak mpaBuio, JaBjaecHUE B CTBO-
JIe CKBAKHMHBI TOJNCPKUBACTCA B MPEACIaX 30HbI OE30MACHOTO JABJICHUS, OTPAHUUCHHOMN C OJHOH CTOPOHBI JIH-
00 MOPOBBIM JABJICHHUEM, THOO CMUHAIOIIMM JABJICHUEM, a C APYTOi CTOPOHBI - AaBJICHUEM rHApopaspbiea. Ec-
JM MOPOBOC JABICHUC BBILIC CMHHAMOLICTO JABJICHHUS, MOPOBOC JABJICHHE MCIOJb3YETCS B KAUECTBE HHXKHEH
IPAHHLBI JABJICHHA HA MPEIYCMOTPEHHOH IyOUHE 30HBI Oe30MacHOro AaBicHus. [IopoBoe naBICHHE OTHOCHTCS
K JABJICHHUIO, TPU KOTOPOM IJIACTOBBIC YKUAKOCTH MOTYT MPOXOAUTH B CTBOJ CKBAXKHHBI C MOMOIIBK) TAK HA3BI-
BAaCMOTO THAPABIMYECKOro yaapa. J1s noAaep)KUBAaHUSA KOHTPOJS HAX CKBAKUHOM JABJICHHE B CTBOJIC CKBAXKH-
HbI COXpaHSETCA 00Jee BBICOKMM, Y€M HOPOBOC JABICHHE, A MPCAOTBPAIUCHHUS HEKENATEIbHBIX MPHTOKOB
JKHAKOCTH B CTBOJ CKBAXKHHBI. VT1sokenuTe M MOTYT ﬂO6aBJ’I}ITLC}I B MPOMBIBOYHYH) KHAKOCTBh C LCTIBKO YBCIH-
YEHHS MJIOTHOCTH JKHIKOCTH M 00ECIICUEHHUS TOTO, YTOObI THAPOCTATHYECKOE JABJICHHE OCTABAJIOCH BBILIE MOPO-
BOTO JaBieHusA. Ecii cMUHAKoOIIee JaBJICHUE BBIIIE MOPOBOTO AABJICHHUS, CMUHAIOIIEE JABJICHHE HCIOIB3YETCH B
KA4eCTBE HIDKHCH IDAHHMLBI JABICHUA HA NMPEIYCMOTPEHHOH riIyOMHE 30HBI Oe3omacHoro gasineHus. CMHHAIO-
IIee JAaBJICHUE OTHOCHUTCS K JABJICHHIO, IPU KOTOPOM CTCHKH CTBOJIA CKBAXKHHBI PA3PYILAOTCS CAMOCTOATEIBHO.
HJ’I}I MOCTOAHHOIO NMOAACPKUBAHUA CKBA)KHHBI B XOPOIIHX pa6oqnx YCIOBHAX AABJICHHEC B CTBOJIC CKBAXKUHBI
COXpaHseTcs 00Jee BRICOKMM, YeM CMUHAIOIIEE JAaBJICHUE, I MPEIOTBPAIUCHUA HEXKEIATEILHOTO 00pYLICHUSA
CTBOJA CKBAKMHBI. C APYroil CTOPOHBI CNIEKTPA JABJICHHE TMAPOPA3pPhIBA HCHOJb3YETCS B KAUECTBE BEPXHEH
IPaHMIbI JABJICHUS HA MPEIYCMOTPCHHOM ITyOUHE 30HbI OE30MACHOr0 JaBicHus. JlaBJICHHE THAPOPa3phbiBa OT-
HOCHUTCA K JABJICHUIO, MPU NPEBBILICHUHA KOTOPOTrO TPCIMUHBI B MJIACTE U MPOMBIBOYHBIC XUAKOCTH MOI'YT OBITh
NOTEPAHBI B MIACTE. 14 MOAACPKMBAHUA KOHTPO/IS HAJ CKBAXXHHOM JABICHUE B CTBOJIC CKBAXKUHBI COXPAHSAET-
cs1 6oJiee HU3KUM, YeM JABJICHHE THAPOPA3PbIBA, A1 NPEAOTBPALICHUS MOTEPH OYPOBOrO pacTBOpa.

Taxum oOpa3om, 30Ha OE30MACHOTO JABICHUA C OJHOH CTOPOHBI OTPAHHYCHA JTHOO MOPOBBIM JABICHHEM,
au00 CMMHAIOIUMM JABJICHHUEM M C OPYroil CTOPOHBI - JABICHHEM TMAPOpa3phiBa. JlaBieHHE BHYTPH CTBOJA
CKBQKHHBI OCTOSHHO JOJDKHO MOJJACPXKHMBATHCA B MpEAeNax 3TOi 30HbI OC30MACHOTO JABICHUA I HPEOT-
BPALICHUA TAKUX HCKCIATCIbHBIX }IBIICHP[I\:[, KAaK THAPABIIUYCCKHUE yOAphl, 06pyLueHHe CTBOJIA CKBAXKHHBI H ITO-
Teps OypoBOTO pacTBopa.

Kparkoe u3/10:keHHe CyInHOCTH H300peTeHus

CorjaacHo OTHOMY aCIEKTy OJHOTO MJIM HECKOJBKHX BApHAHTOB OCYLICCTBICHHS HACTOAILETO HU300peTe-
HHS CUCTEMA A1l aBTOMATU3HPOBAHHOIO OYPEHHS HA OCHOBE MOJCTH COACPXKUT MHOXKECTBO HA3EMHBIX JATUH-
KOB, BBIIMOJHEHHBIX C BO3MOXXHOCTBIO M3MEPCHHA OJHOTO MJIM HECKOJbKHX MapaMeTpoB OypoBOro o0opyaoBa-
HUS B PEAJIbHOM BPEMCHH, TMAPABIMYCCKHI OJIOK MOJCIMPOBAHMS, BBIMOIHCHHBIH C BO3MOKHOCTBIO CO3IAHUA
MOZCHM B PCATbBHOM BPCMCHH 3KBHBAJCHTHOH LalKyIIﬂL[P[OHHOi[ INIOTHOCTH HA OCHOBC OAHOI'0 HJIU HECCKOJBKHX
HapaMeTpoB OypoBOro 00OpYIOBAaHMS, MOIYJIb YNPABJICHHUSA, BHINOJTHCHHBIH C BO3MOYKHOCTBIO HENMPEPHIBHOTO
OIpEACICHUS. TOTO, HAXOAUTCS JIM 3KBUBAJICHTHAS LMPKYJALHOHHAS IJIOTHOCTh B MpElesiax MPEABAPUTCIBLHO
3aJAHHBIX KO3(PPHULUHCHTOB OC30MACHOCTH 30HBI OC30MACHOTO JABICHHA, H MOJCIUPYIOIIEES YCTPOMCTBO BEIY-
IMX MApaMETPOB, BBIMOJHEHHOE C BO3MOXKHOCTBIO ONPEACICHUS, KOTAA JKBHBAJICHTHAS LMPKYJIALHOHHASA
IUIOTHOCTh HAXOAMTCS B NPEACNax NMPEABAPHTEIBHO 3aNAHHBIX KO3(P(PHIHEHTOB 0E30MacCHOCTH 30HBI Oe3omac-
HOTO JABJICHHMA, ONTHUMAJIBHOTO MApaMETpa 6ypeHwI A1 H3BMCHCHHA H ONTHMAJIbHOM BEJIWMYHHBI H3MCHCHHA Na-
pameTpa OypeHus. Moy b ynpaBieHUsI aBTOMATHUECKH H3MEHSET NMAapaMETpP HACTPOHKH OypoBOro o0opynoBa-
HHU$l, COOTBETCTBYIOIIMIT ONTHMAIBHOMY HapaMeTpy OYpEHMA A1 U3MCHEHUS, Ha ONMTHMAJIbHOE 3HAUCHUE Mapa-
MeTpa OypeHHs WM BBIBOJUT ONTHMAIBHbIH MapaMeTp OypeHus MUl H3MCHCHHUS M ONTHMANbHOE 3HAYCHHE Ma-
pameTpa OypeHHUS HA SKPaH A1 PyYHOU HACTPOHKH OYPOBBIM MAaCTCPOM.

CornacHo OIHOMY aCIEKTy OJHOTO MJIM HECKOJBKHX BApHAHTOB OCYLICCTBICHHS HACTOALICTO HU300peTe-
HHUS CHOCO0 ABTOMATU3HPOBAHHOTO OYPEHHS HA OCHOBE MOJEIH BKIIOYACT HAXOXKACHUE 30HBI OE€30MACHOTO AaB-
JICHUS, HAXOXKICHUE MPEIBAPUTEIBHO 3aTaHHBIX KO3()()ULIUCHTOB O€30MACHOCTH B MPEACIAX 30HBI OC30MacHOTO
JABJICHHS, OMPEACICHUE SKBUBAICHTHOH LIMPKY IILHOHHOM MIOTHOCTH B PEaIbHOM BPEMEHH HA OCHOBE TMIPAB-
JHMYECKOH MOJETH, HEMPEPHIBHOE OMPEACICHHUE TOTO, HAXOOUTCS JIM SKBHBAJCHTHAS LUPKYLALMOHHAS ILIOT-
HOCTb B mpeaeiaax K03()(UIHCHTOB Oe30MaCHOCTH 30HBI OC30MACHOTO JABICHHS, U, €CJTH 3KBUBAJICHTHAS LIUPKY-
JILMOHHAS IJIOTHOCTh HAXOOUTCA B Hpeleiax Kod(D(HUHECHTOB OE30MAaCHOCTH, ONMPEACICHUE ONTHMAIBHOTO
napaMeTpa OypeHHs A1 H3MEHEHHS H ONTHMAIbHOTO 3HAYCHHS MApaMeTpa Oy peHHs.

Jpyrue acnekThl HACTOSILIETO U300peTeHUs Oy YT OUEBHIHBI U3 CJICAYIOIIECTO OMHCAHUS U (JOPMYJIBI H30-
OpeTeHuUs.
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Kparkoe onucanue rpadguueckux MaTepuasion

Ha ¢ur. 1 mokasaH BHJ B MONMEPEHHOM pa3pe3e TPATULHOHHOMN onepauuu OypeHHs.

Ha ¢ur. 2 noxazana 30Ha 6€301MacHOTO AABICHHUS B COOTBETCTBHH C OJHHM HJIH HECKOJBKHMH BAPHAHTAMH
OCYLIECTBJICHHS HACTOSILETO H300PETCHUS.

Ha ¢wur. 3 noka3ana tabnuna nedcTBuit 1 uX 3P(ekT HA IKBHBATICHTHYIO LHPKY IILHOHHYIO INIOTHOCTD B
COOTBETCTBHHU C OJHHM HJIM HECKOJIbKMMH BAPHAHTAMM OCY ILECTBICHHS HACTOAILETO H300PETCHHS.

Ha ¢wur. 4 nokazaHa Tabauua onepanuii 4 BaKHBIC MApaMETPhl OYPCHUS, BIUAIOIIME HA 3KBHBAJCHTHYIO
IUMPKYTAIMHOHHYK) IJIOTHOCTH B COOTBCTCTBHH C OOHHM MM HECKOJBKHUMH BAPDHAHTAMHU OCYIICCTBJICHUA HA-
CTOSIILETO H300pETCHHUS.

Ha ¢ur. 5 nokasaHa cuctema 411 aBTOMAaTH3HPOBAHHOTO OYPECHUS Ha OCHOBE MOJCIH B COOTBETCTBHH C
OJHUM WJIH HECKOJIbKUMHU BAPUAHTAMH OCYILECTBICHUS HACTOSIIETO H300PETCHUS.

Ha ¢wur. 6 moxazaH cnoco® aBTOMATU3HPOBAHHOTO OYPCHHS HA OCHOBE MOJECTH B COOTBETCTBHU C OJHHM
WM HECKOJIbKUMH BAPHAHTAMH OCYILECTBICHUS HACTOSLICTO H300OPETCHHS.

Ha ¢ur. 7 moka3aHa KOMIBIOTEPHAS CUCTEMA AJI ABTOMATU3UPOBAHHOM CHCTEMBI OYPEHHUS HA OCHOBE MO-
JETIH B COOTBETCTBUM C OJHUM WM HECKOJTBKUMH BAPUAHTAMH OCYILECTBICHUA HACTOSLICTO H30OPETCHHUS.

IMoapoOHoe onucanue H3o0peTeHust

OnuH WIH HECKOJIbKO BAPHAHTOB OCYLICCTBJICHHS HACTOAIUETO H300PETCHHS OMHCAHBI MOAPOOHO CO CChLI-
KOH Ha compoBoAMTEIbHbIC (purypbl. 1 oOecneyeHHs MOCNECAOBATEIBHOCTH OJHHAKOBBIC JJICMEHTBI HAa pas-
JIMYHBIX q)urypax 0003HAYEHDI OAUHAKOBBIMH CCBIJIOYHBIMH IO3HLIUAMH. B CJIEOAYOIIEM HOHpO6HOM OIMHCAHHH
HACTOSLICTO H300PETCHUS H3JI0KEHBI KOHKPETHBIC IETAJIH, YTOOBI 00CCIICUUTh MOJIHOEC MOHUMAHUE HACTOSILETO
n300peTeHuA. B mpyrux ciyuyasx He ONMHCAHBI MPHU3HAKU, KOTOPHIE XOPOIIO H3BECTHbI CIICLHAINCTY B JAHHOMH
00JIaCTH TEXHUKH, YTOOBI H30€KaTh 3aTPY AHUTECIBHOTO MOHHUMAHUS OIMCAHMS HACTOSILETO H300pETCHHUS.

TpaauuuoHHsIe Onepauy OypeHHs PEryIHPYIOTCS BPYUHYHO OYPOBBIM MACTEPOM, KOTOPBIH HECET OTBET-
CTBCHHOCTb 33 JKCIUTYaTALMI0 PA3HBIX arperatoB HA OyPOBOM OOOpPYIOBAHHMH, BKIFOYAKOIIEM O3 OrpaHHUCHHS
OJUH HJIH HECKOJBbKO HACOCOB A1 OYPOBOrO pacTBOPA, BEPXHHH MPHBOJ MM CTOJ POTOpA U OYyPOBBIC JCOCAKH.
BypoBoii MacTep yCTAaHABIMBACT PAa3HbIC MapaMeTphbl Jisi OypeHHs, BKIFOYAKOIIKE OC3 OTPAHUUCHHUS CKOPOCTh
HOTOKAa OYpOBOrO PacTBOPA, KOTOPBIN HACOCHI Jisi OYPOBOTO PACTBOPA JOCTABISIIOT B 3a00H CKBAXKHHBI, CKO-
POCTh BpalUCHUS BEPXHErO0 MPHBOJA/CTONIA POTOPA, KOTOPBIH BPAILACT OYPUIBHYIO KOJOHHY, a TAKXKE MOJIOMKE-
HHE M CKOPOCTbh OJIOKA MpH CHyCKe, OYpPEeHHH, MOABEME M APYTUX OMEPALMAX MPH CTPOUTEIILCTBE CKBAXKHHBI.
Kak mpaBuio, OypoBoii MAacTep MOMBITACTCA CICAOBATH MPEABAPHTEIIBHO 3aJAHHONH KOHCTPYKLUMH CKBAXKHHBI
HIH HHCTPYKUMAM MPEACTABHTEII ONEPATopa HA OypOBOM OOOpPYIOBAHMH. 3HAUCHHUS MAPAMETPOB OYPCHH,
KOTOPBIC YCTAHABIMBACT OyPOBOI MACTEp, KAK MPABUJIO, OCHOBAHBI HA HABBIKAX U WHOTJA HA MMUTALMOHHBIX
MOZCJIIX, BBINOJHACMBIX NEPEA TEM, KAK HAYHETCA 6ypeHHe. OﬂHaKO HMHUTAIHOHHBIC MOACIH MOTYT OBITH OC-
HOBAHBI HA OAHOM HJIM HECKOJIbKHX MPEAMOJIOKCHUAX, KOTOPBIE MOTYT OBITh HJIM HE OBITH NMPABUJIbHBIMH.

P uCTOYHHKOB OIIHOKH BO3MOXKEH MPU BO3BEACHUU CKBAXKHHBI MO PYYHBIM KOHTPOJIEM OYpOBOTO Mac-
Tepa. JIxo0oe MM HECKOIBbKO M3 OIIMOKH YEJOBEKA, MOrPELIHOCTH MOJACIMPOBAHMSA HIM OLIMOOYHBIX MPEIIo-
JIOXKCHHH MOTYT CTAaTh MPUYHHOMN HCMOJIB30BAHMA HEMPABUIBHBIX MAPAMETPOB OYPCHHSA, YTO UMEET KaTacTpo-
(puuecKue MOCACACTBHA A MPOLECCA CTPOUTEIBCTBA CKBAXKUHBI THOO C TOYKH 3PCHHA OC30MACHOCTH, JTUOO C
IKCILIyaTAlHOHHON TOYKH 3peHus. Jlake eciu mapaMeTpsl OypeHHs YCTAHOBJICHBI C TOUHOCTBIO O HAMITY YILIHX
Paciu€TOB HACATBHBIX SHH‘ICHP[I:[, TPAOULIHOHHBIC ONICPALIUHA 6ypeﬂwl, MPOBOAUMBIC CCTOOHA, HE MPUHHUMAKOT BO
BHUMAHHE B PEATbHOM BPEMEHH TCKYyLICE OABJICHHE B CTBOJE CKBAKMHBI M MPEANOJAracMyH HIM MOITBEP-
KICHHYIO 30Hy O€30MaCHOTO JABJCHHSA, YCTAHOBICHHYIO MOCPESACTBOM MOPOBOTO JABJICHHSA HIH CMHUHAIOILETO
JaBICHHA M JABJCHHS THIPOPA3phiBa HA pasHbIX riryOmHax. Takum oOpa3om, OypoBoH mactep Oyaer, Kak mpa-
BUJIO, 9KCILTYy aTHPOBATh PA3HBIC arperarbl HA OCHOBE MApaMETPOB OYPEHHS, KOTOPBIC HE SBSIOTCSA HACATbHBIMH
H B HCKOTOPBIX CIIy4adaX SABJIAKOTCA NPOCTO HCNMPABUIBHBIMH, YTO MOXKET BbI3BATH 100 NAaaACHUC OABJICHHUA B
CTBOJIC CKB)KHHBI HH)KE MOPOBOTO JABICHUS WIH CMHHAKOLICTO JABJCHUS, JIMOO MOABEM BBILIC JABICHUSA THA-
popasphIBa, CO3AaBask THAPABIMYCCKHE YAAphl, OOPYILCHUE CTBOJA CKBAYXUHBI UM MOTEPO OYPOBOTO PAcTBOpA.
OTH HEXKEJATCIbHBIC ABICHUA YCHIIMBAIOT OOINMI PHCK B OTHOLICHHH OYPCHHUA CKBAYKUHBI H BBI3BIBAIOT 3HAYH-
TEIbHBIC YOBITKA NMPU HEMPOIYKTHBHOM BPEMEHH MPOCTOS, 3aJCP>KKE MPOU3BOACTBA, 3aTPATaX HA Arperarsl,
3aTpaTax Ha OMJATY TPyJa, a TAKKE 3aTparax Ha oOecreueHHe OC30MACHOCTH M BO3MCIUCHHE YOBITKOB. [yt
NPEAOTBPALICHUS 3THX MPOOJIEM MPOBOAUMBIC B HACTOSAINEE BPEMs PabOTHI SABJLTFOTCSA OOBIMHO MAKCHMAJIBHO
00XyMaHHBIMHU, NPU 3TOM HCIIOJIb3YEMbIE MTAPAMETPHI SBJIAIOTCS OYEHb KOHCEPBATHBHBIMHU. JTA NMPAKTUKA NMPH-
BOJMT K He3()(HEKTHBHOCTH H, B CBA3M C 3THM, 3HAUUTCIBHOH PacTparte JCHET.

COOTBETCTBEHHO, B OJJHOM HJIM HECKOJIBKHUX BAPHAHTAX OCYLICCTBICHHSA HACTOALIECTO U300PETCHHS B CHUC-
TEME U CnocoOe aBTOMAaTU3HPOBAHHOIO OYPEHHUSI HA OCHOBE MOJCTH HCMOJB3YIOT MOJEIb B PEaJbHOM BPEMEHU
TCKYLIETrO AABJICHHUA B CTBOJIC CKBAKUHBI (PUIP[ JKBUBAJICHTHY KO TUPKY JIIIHOHHY IO IUIOTHOCTL) H ABTOMATHYCCKH
YCTAHABIHBAKOT MAPAMETPBI PEKUMA OYPEHHUS J0 3HAYCHHIH, KOTOPBIC MOJJCP)KUBAIOT JABJICHHE B CTBOJIC CKBA-
JKHHBI B ITPEJEJIAX 30HbI OC30MACHOTO JABJCHHS TAKUM 00pa3oM, YTOOBI 0OECTICYHBANIACH BO3ZMOXKHOCTD MPOBE-
JICHHUA onepaiuii OypeHus MaKCUMAIBHO OBICTPO ¥ 3()(EeKTUBHO. MOACTH B PCaTbHOM BPEMEHH MOXKET MOJACUHU-
TBIBATh JABJICHUE B CTBOJIC CKBAXKHUHBI (MJIM 3KBUBAJICHTHYIO LMPKY IILHOHHYIO IUIOTHOCTB) A/ LEJOro CTBOJA
CBEPXY JOHU3Y, YUMTHIBAS HH(POPMALMIO, KACAFOLIYKOCS CTBOJNA CKBAKUHBI, BKIIOYAs O3 OrPAHHYCHHS OTHO
HJTH HECKOJIBKO U3 TTyOHHBI CKBAKUHBI, TJTyOMHBI 00CAHOM KOJOHHBI, BHYTPSHHHX JHAMETPOB, YIJIOB HAKJIOHA,
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rIyOMHBI BOJBI, THAMETPA MOJBEMHOTO MEXaHH3MA, KOH(UIypauuu OypHIBHOHW KOJOHHBI, T€OTEPMHUYECCKHUX
IPaIUCHTOB, THAPOTEPMHUYECCKHX IPAMEHTOB H MAPAMETPOB OYPEHHA B PEaTbHOM BPEMEHH, TAKUX KaK CKOPOCTb
MOTOKA, CKOPOCTh BPAILCHUS, NMOJOXKEHHE OJI0KA (TAaKKe Ha3bIBAEMOE ITyOHHOH MOrpy KEeHHUS TOJI0TA), CKOPOCTh
0710Ka u cBoiicTBa OypoBOro pacreopa. CrieuuanucTy B JAHHOU OONACTH TCXHUKHU Oy ACT HOHATHO, YTO PEAIbHOEC
BPEMSI, HCTIOJIb3YEMOE B 3TOM OIHCAHMH, O3HAYACT OIM3KOE K PEATBHOMY BPEMS H3-3a 3aJCP>KKU pabOThI AaTHH-
Ka, 33JIep>KKH MEpeJayd M MPHEMa JAHHBIX, 4 TAKXKE 33JCPXKKH B 00pabOTKe JaHHBIX. B 3TOM KOHTEKCTE BO3-
HHKIITHC 06Leﬂlf[HeHHbIe NEPHOABLI 3aACPKKH COCTAB/IAOT NMOPAAKA HECKOJBKHX CEKYHA, B OTIHYHUEC OT OHHOﬁ
MUHYTHI HJTH HECKOJIBKUX, H SBIIIIOTCS, IO CYLICCTBY, PEaTbHBIM BPEMEHEM A paboT Ha OypoBOoM 000pyIOBa-
HHUH.

MooxeT onmpeaeaaThCs ONTHMANBHAS NOCIC0BATEILHOCTh H3MEHEHUH NMapaMeTpoB OyPEHUS U ONTHMATb-
HbIE 3HAYCHHSA MapaMeTpoB OypEeHHs, a 3aTeM MPUMEHATHCA K OypoBoMy 000pyI0BaHHIO. MoOJenb B peabHOM
BPEMEHH MOXXET HEHPEPHIBHO NMEPECUUTHIBATH JABJICHHUE B CTBOJC CKBAKMHBI, H MPOLECC MOBTOPACTCA A0 TEX
MO, MOKA JABJICHUE B CTBOJIC CKBAYKHHBI HE OKAYKETCS B MPEAEIIAX 30HbI OE30IACHOTO JABJICHHUSA H MAKCHMAIIBHO
OMM3KHM K MPEABAPUTEIBHO 3aJAHHOMY KO3(D(PUIHCHTY OE30MAaCHOCTH OJHOTO U3 MOPOBOT0, CMHHAIOIICTO JAB-
JICHUS WM JAABJICHUA THAPOPA3PHIBA, B 3aBHCUMOCTH OT BHJIA MPOBOJUMOH onepauuu. Hanpumep, ecnu onepa-
U, TOAJICKAIIAsA MPOBEACHUIO, OyJET COCOOCTBOBATh CHIDKCHUIO IABJICHHS B CTBOJIC CKBA)KUHBI, KAaK, HAITPH-
MCP, IPHU NOABEME, TABJICHUEC B CTBOJIE CKBAXKHUHBI MOXKET MOAACPIKUBATHCA HA YPOBHC JABJICHUA, MAKCHMAJIBHO
OM3KOM K HIDKHCH IPaHMLE 30HBI OS30MACHOTO JABJICHUA, a TAKKE K KOI(PPHUIUHMECHTY OS30MACHOCTH, MO3BOJIA
TAKUM OOpa30OM BBINOJIHATH NMOJBEM MAKCHMAIBHO OBICTPO U 3(P(PEKTHBHO, HO B TO >K€ BPEMS MAKCHMAJBHO
0e30macHO. ABTCPHATUBHO, €CIHM ONEpaUus, MOAJICKAINAA MPOBEACHUIO, OyOCT OOCCHECUMBATH YBCIHUCHHC
JABJICHUA B CTBOJIC CKBA’KHHBI, KAK, HAMPUMED, NMPH CITYCKE, JABJICHUEC B CTBOJIC CKBAXKHUHBI MOXKET NOAOCPIKH -
BAaThCSl HA YPOBHE JABICHUS, MAKCHMATHHO OIM3KOM K BEPXHEH I'PAHHIIC 30HbI OE30MACHOTO JABICHUS, HO HE K
k03¢ (unHeHTy OE30MaCHOCTH, MO3BOJIAA TAKUM OOpPA30M BBINOJIHATH CIYCK MAKCHMAJbHO OBICTPO H 3(ddek-
TUBHO. [IpeHMMYIIECTBEHHO CHCTEMA U CIIOCOO aBTOMATH3HPOBAHHOTO OypPEHHA HA OCHOBE MOJCH 00CCIeUUBa-
€T BO3MOKHOCTh AaBTOMATH3ALMH HA OCHOBE MOJEIHU ONEepauuii OypeHHs, yUUTHIBAs MPEIEJIbl, MPOIHKTOBAHHBIC
crnerudukoi OypoBOro 000pyI0BaHHS, U JABJICHHUS IIACTa, O0€3 CO3AAHUSA HEXKEIATCIbHBIX ABJICHUH, TAKHX KAaK
THAPABIIMUYECKHUE YAAPbI, 00PYIIEHHE CTBOJIA CKBOKUHBI H OTEPH OYPOBOTO PacTBOpA.

Ha ¢ur. 1 mokazaH Bua B mOmEepeyHOM pa3pese TpaauuoHHO# onepauuu 100 OypeHus. BypumsHas ycra-
HOBKA 110 MOXET HCIOB30BATHCA /IS BHIMOJHCHHUA psAda (DyHKuMiA, BKIHOYAs 0€3 OTpaHUUCHHUS ONepauuu Oy-
PEHUS, ONEPALMH O 3ABEPLICHUIO CKBOKUHBI, TEXHOJOIHYECKUE ONEPALMH H JIMKBUIALMOHHBIE onepaiuu. Bo
BpeMsl omnepauuii OypeHus OypuibHas yctaHoBka 110 moxker Hcmosb3oBaThes Ay OypeHus crBona 120 cksa-
JKHUHBI COTTTACHO KOHCTPYKLHMH CKBKHMHBI C LICJIBI0 H3BICUCHHA HAMCUCHHBIX 3amacoB HeTH uiam rasza (camo-
CTOATCILHO HE MOKA3aHbI), PACIIOJIOKECHHBIX MO MOBEPXHOCTHIO 130 3emmu. Toraa kak Ha urype mokaszaH Ha-
3€MHBIH THII OYpOBOTO 00OPYIOBAHUSA, IPYTHE THITBI HA3EMHOTO OYPOBOTO 00OPYJAOBAHHUSA, a TAKKE BOJHBIC TH-
nel OypOBOrO 00OPYIOBAHHS MOTYT MCHOJIB30BATHCS B COOTBETCTBHU C OJHUM HITH HECKOJBKHMHU BAPHAHTAMHU
OCYILECTBJICHHS HACTOALIEr0 u300peTeHus. CrieuaaucTy B JAHHOH 00NacTH TEXHHKH OYJET NMOHATHO, YTO 00a
TUna OypoBoro 000pyI0BaHH, TAKUX KAK HA3EMHBIA H BOJHBIH, XOPOLIO H3BECTHBI B JAHHOH 00JaCTH TEXHUKH.

Ha ¢ur. 2 noxazana 30Ha 200 6e30MacHOTO JABJICHHUSA B COOTBETCTBUH C OJJHUM HJIM HECKOJIBKUMH BApHAH-
TaMH OCYILICCTBJICHUS HACTOSILETO M300peTeHHs. Bo Bpems oneparnuii OypeHUs! KpaiiHe Ba)KHO IOJACP’KUBATH
KOHTPOJIb HAX CKBAXKUHOH. KOHTPOJb HAN CKBAKUHOH OTHOCHTCS K CIOCOOY HACTPOMKH M MOAJCP’KUBAHUS JAB-
JICHUS B CTBOJIC CKBAXKHHBI (MJIM 3KBUBAJICHTHON LUPKYIALUHOHHON mioTHOCTH 210) BO Bpems omepauuit Oype-
HUA O] NPEAOTBPAIICHUA NMPUTOKA IMJIACTOBBIX )KI/[,HKOCTGI\:[ B CTBOJI CKBA>KHHBI, o6pyme}m;1 CTBOJId CKBAXKHHBI
WIH pa3pylIeHUs camoro miacra. 3oHa 200 6e30macHOro AaBIeHUS NMPEACTABIIET COOO0H IPaJUEHT 30HbI JaBJIE-
HHS, OTPAHUYCHHBIN MOPOBBIM AaBAcHHEM 220 WM CMHHAKOLIMM JABJICHHEM (CAMOCTOATEIBHO HE MOKA3AHBI) HA
NCPBOH CTOPOHE U JaBieHUEM 230 ruapopaspsiBa Ha BTOPOH CTOPOHE BOOJB IIyOHMHBI CTBOJA CKBAXKUHBL Kak
npasuio, 30Ha 200 6e30MaCHOr0 JABICHUA I MPEIyCMOTPEHHOIO CTBOJA CKBAXKUHBI MPEIJIATACTCs ONEpaTo-
POM Ha OCHOBE HX I€OJIOTHUYCCKOTO aHaau3a U moaenci. Kak moka3aHo Ha ¢urype, 30Ha 200 6€30macHOrO JaB-
JICHHUA MOXXCT MCHATBCA B 3aBUCHMOCTH OT I‘J’Iy6P[HbI CTBOJIA CKBKHHEL. B HEKOTOPBIX CIIy4adX, KaK OBLII0 YKa-
3aHO paHEe, CMHHAIOMICE JABJICHHE (CAMOCTOATCIFHO HE MOKA3aHO) MOXKET OBITh BBILIC MOPOBOTO JaBNIcHHS. B
TaKUX Cay4asx 30Ha 200 Oe30mMacHOro JABICHUS MOXET OBITh OIPAHHUYCHA CMHHAKOIIUM JABICHHEM (CAMOCTOS-
TEJIBHO HE MOKA3aHO) HAa MEPBOI CTOPOHE U AaBiaeHHEM 230 ruapopa3psiBa Ha BTOPOH CTOPOHE.

IMopoBoe mapneHue 220 OTHOCHUTCA K JABJICHUIO MOA3CMHOIO IUIACTA HA MPEIYCMOTPCHHOM TIyOWHE s
MpEe.yCMOTPEHHOTO CTBOJIA CKBAKUHBIL. JTO JABICHUE MOJKET 3aBUCETh OT BECA CJIIOEB FOPHOH MOPOJBI HAJT ILIA-
CTOM, YTO MOXKET OKA3bIBATH AABJICHUC KAK HA NMOPOBBIC JKUAKOCTH, TAK H HA TBEPABIC BCIICCTBA, TAKHE KAK rop-
Has MOPOAA WM MeNbyaInue 4aCcTHUbL. ECIM JaBaeHHE B CTBOJE CKBAKUHBI (MM 3KBHUBAJICHTHASA LUPKYJIALH-
OHHAA MIOTHOCTH 210) magaer HuKe MOpOBOro AaBneHus 220, MIACTOBBIE KHAKOCTH MOTYT MPOTEKATh B CTBOJ
CKBOKUHBI, H KOHTPOJIb HAJ CKBXHMHOH MOXKET ObITh moTepsH. CMHMHAIOINEE NABICHHE (CAMOCTOSATEIBHO HE
MOKA3aHO) OTHOCHUTCSA K JABJICHHIO, TPH KOTOPOM CTEHKH CTBOJIA CKBAXKHHBI PA3PyILIAIOTCS CAMOCTOSTENIBHO,
HNpHBOASA K OOPYINCHMIO CTBOJIA CKBAKHHBI, H HHOT/A OHO SBILICTCS BbIIE MOpPOBOro JamiaeHus 220. B takux
CITy4asX CMHMHAIOILIEE JABJICHUE (CAMOCTOSITEIBHO HE MOKA3aHO) MOJKET MCIOIB30BATHCA BMECTO IOPOBOIO /1aB-
neHus 220 B KauecTBE IPAHHMLBI HA MepBOi cTopoHe 30HBI 200 6e3omacHoro masineHus. Jasnenue 230 ruapo-
pa3pbiBa OTHOCHUTCS K JABJICHHIO, MPH KOTOPOM IIIACT T'MAPABIMYECKH pa3pyluaeTcs uiM pacienierca. Ecnu
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JIaBJICHHE B CTBOJIE CKBXUHBI (MM 3KBHBAJCHTHAS LMPKYJLILHOHHAA MJIOTHOCTH 210) MOTHUMAETCS BBILIE JaB-
naeHus 230 ruIpopasphiBa, CKBAKUHHBIE )KUAKOCTH MOTYT NMOMAAATh B MJACT H KOHTPOJIb HAJ CKBAKUHOM MOMKET
OBITh MMOTCPSIH.

OKBUBAJICHTHAS LMPKYIMHOHHAS MIOTHOCTE ("ILI1") 210 oTHOCUTCA K 3()()EKTUBHOMN MIOTHOCTH, KOTO-
past 0OBEAUHACT TCKYILY IIOTHOCTH Oy POBOTO PACTBOPA U CHHDKCHUE JABJICHUA B 3aTPYOHOM NMPOCTPAHCTBE.
OUIT 210 mpeactaBaseT coOOH MO CYLICCTBY AABICHHE B CTBOJC CKBAXKHHBI, BRIPAXKCHHOC B BHJIC 3KBHBAJICHT-
HOro Beca OypoBoro pacteopa. s omepammii Oypenus DLIIT 210, xak mpaBHIIO, HCTIONB3YETCA AABICHHE B
CTBOJIC CKBXHMHBI, HO CIICIHATUCTY B JAHHOH OOJACTH TEXHHUKH OyJET MOHATHO, YTO 3TO MPEACTABIACT COOOH
aTbTEPHATHUBHbIC PEANU3ALMH OJHOH M TOHM e KOHLENMUHH H MOXKET B3aHMMO3aMEHAEMO HUCTOIb30BaThCa. DLIIT
210 MOET 3aBHCETh OT Pa3HbIX (PAKTOPOB, BKIOUAS O€3 OrpaHHUCHHS FC€OMCTPHUUCCKYHO ()OPMY CTBOJIA CKBA-
YKHHBI, THIPABIMYECKOE COMPOTUBICHUE NMOTOKY, JABICHUE NMOTOKA, ILIOTHOCTh IMOTOKA, TEMIIEPATYPY >KUAKOCTH
U COOEp>KaHHE TBEPIBIX YACTHIL.

B 0THOM HITH HECKOJIBKMX BAPHAHTAX OCYIIECTBICHHS HACTOAIIETO H300PETEHUS THAPABIIMUECKAs MOJCIIb
(HE MOKA3aHA) MOXKET MOACUUTHIBATH JABJICHUE B CTBOJIC CKBAXKUHBI (1wH DLIT) B peambHOM BpEMCHH HA OCHOBE
HH(OpMALMH, KACAKOIIEHCA CTBOJNA CKBAXKHHBI, BKIIOYAs O€3 OrpaHHYCHHUS OJHO MIH HECKOJBKO M3 Iy OHHBI
CKB)KUHBI, TTyOHHBI 00CAJHOH KOJOHHBI, BHYyTPCHHETO JTHAMETPA, YIJIOB HAKJIOHA, ITyOUHBI BOJBI, AHAMETPA
HOABEMHOTO MEXaHH3MA, KOH(QHUIypauuu OypPHIbHOH KOJIOHHBI, T€OTEPMHUYECCKOTO IPAJAMEHTA, THAPOTEPMHUYC-
CKOTO TPaJMEHTA U NMApaMETPOB OYpEHUS B PEATbHOM BPEMCHH, TAKUX KaK CKOPOCTh MOTOKA, CKOPOCTh Bparle-
HHS, MOJIOXKCHHE OJIOKA (TAKXKE HA3BIBACMOE ITyOHHOH MOTpPY KEHHUS J0JIOTA), CKOPOCTh OJI0Ka U CBOiicTBa Oypo-
BOTO pacTBOpa. HekoTopsie u3 mapamMerpoB OypeHHS B PEATBHOM BPEMECHH MOTYT OBITh MOJTYYCHBI C HA3EMHBIX
JaTYHKOB (OCHOBAHHBIX HA OypOBOM 00OPYJZOBAHMH) MJIM C PACMOJIOKEHHBIX B 3200 CKBA’KHHbI TaTUHKOB, KO-
TOpBIC 00ECTICYHBAOT (DAKTHUECKHE H3MEPCHHUA MAPAMETPOB B PEATbHOM BpPEeMEHH. | MapaBiuueckas MOJeib
JIaBJICHHS B CTBOJIC CKBAXKHHBI MOKET MCIIOJIb30BAThCA U1 TOYHOTO onpeneneHus DL 210 Ha pa3HbIX riayOu-
HAX B PEaJbHOM BPEMECHH HA OCHOBE JAHHBIX B PCAJLHOM BPEMEHH, OTOOPAXKAIOLIMX COCTOSHHE CTBOJA CKBa-
»uHbl. Kak MokazaHo Ha (urype, B OTHOM HIIH HECKOJBKHMX BAPHAHTAX OCYINECTBICHHUA HACTOSILETO H300peTe-
HHS, TAPAMETPBI OyPEeHUsI MOXKHO HACTPOHMThH TakuM oOpa3oM, utoosl DLIT 210 ocraBamack B mpeaeiax 30HbBI
200 6e30MacHOT0 JABJICHHSA, OTPAHUYCHHOH NMOPOBBIM JABICHHEM 220 HIIH CMHHAIOIIUM JABJICHHEM (CAMOCTOS-
TEJIbHO HE MOKAa3aHbl) M JaBicHueM 230 ruapopasphiBa, a TAKKE B Mpeaenax 3aJaHHOro koddduumenra 240
6e30MacHOCTH peXxuMa padoTsl MM nob3oBaTens. OnpeaencHubi kK03hduuueHT 240 6e30MaCHOCTH pexuMa
PabOTHI MK TMOJB30BATEIA MOXKET OBITH NMPEABAPUTEIBHO 331aH ONIEPATOPOM H, KAK IPABHUJIO, OCHOBAH HA TOJIE-
PAHTHOCTH omeparopa k pucky. Hanmpumep, onpeneneHubiid ko3 duuueHT 240 6e30MacHOCTH pexxuMa paboThl
WM MOJIb30BATENA MOXKET OBITh BBIPAKEH B BHIC OTKJIOHCHHS B IMPOLICHTAX HIIH CMEHICHHS OT NPEIyCMOTPEH-
HO¥ rpaHuLb! 30HBI 200 6€30MACHOTO NABJICHHUS, HO B IpeJesiax caMoi 30HbI 200 6e30MacHOT0 JABICHUS.

Ha ¢ur. 3 moxazana tabmuma 300 neiictBuii U uX 3((PEKT HA IKBHBAJCHTHYH LHMPKYIHOHHYIO IJIOT-
HOCTh (Hampumep, 210 mo ¢ur. 2) B COOTBETCTBHH C OJHUM HJIM HECKOJBKUMH BAPHAHTAMH OCYILECTBICHHUA
HACTOALICTO H300peTeHus. Pa3HbIC BBIMOTHEHHbIC JCHCTBHA BO BpEeMs onepalmid OypeHHs CKa3bIBAIOTCA HA
OUIT. Ipu yBeIMUYCHHH CKOPOCTH BpallcHHA OypHIbHOH KOJTOHHBI yBenuuuBaeTcs DL [lpu yMEHBIICHUH
ckopoctu BpameHus LT ymenpmaercsa. Ilpu ysemuueHun ckopoctu motoka OLIT ysemuuusaetcs. [lpu
YMEHbIIECHHH CKOopocTH noToka DL ymensinaercs. [Ipu crycke, paciMpeHHH BHYTPU WM 0OpabOTKE CMBIBA-
HueM OLIIT yBenuuusaercs. [Ipu moabeme, pacHIMPeHUH CHApY kKM uiM BbikauuBaHuu OLIIT ymeHnsmaercs. B
OJTHOM HJIM HECKOJIbKHX BAPHAHTAX OCYIUECTBICHUS HACTOSILETO H300pPETEHHSA 3Ty HH(POPMALHUIO MOMKHO HC-
HOJIb30BATh BMECTE C MMAPABIMUYECKON MOJCIBIO U APYrod MH(pOPMAIMEH C LENbI0 ONTHMH3ALUH MAPAMETPOB
OypeHus qis moaaepskuBanusa DL B mpeaenax 30HbI O€30MACHOTO AABJICHHS H ONMPEACICHHOTO KO3 duuueHTa
0e30MacHOCTH peXXuMa PabOTHI MM MOJIB30BATENA, TAKMM 00pa3oM, NMPEAyCMOTPEHHAs ONEpPALHUs MOXKET OBITh
BBINOJTHEHA 00J1¢¢ 3(P(PEKTHBHO M OC30MACHO.

Ha ¢wur. 4 nokazana tabmina 400 onepauuii H BaKHbIC MAPAMETPBI OYPEHHS, BIMAIOIHE HA SKBUBAJICHT-
HYIO LHMPKYHOHHYIO IIOTHOCTH (HampuMmep, 210 mo ¢ur. 2) B COOTBETCTBHH C OJHUM HJIH HECKOJIbKHMH Ba-
PHAHTAMU OCYIIECTBICHHS HACTOSILETO H300PETCHHUA.

[Ipu cmycke HiaM MOABEME CAMHCTBEHHBIMH 3HAYMMBIMH MApaMETpaMH OypeHMS SBILIIOTCSA MOJIOKCHHUE
6:;10ka 1 ckopocTh 0610ka. CKOPOCTh MOTOKA H CKOPOCTh BPAIUCHHUA OYPHIBHON KOJOHHBI Y ACPKHBAIOTCS MOCTO-
SHHBIMH M HyJeBbIMH. JLIIT MOXHO peryIupoBaTh BO BPEMs 3TOH ONEepalyu MOCPEACTBOM HACTPOHKH OJHOTO
WIIH HECKOJIBKUX M3 NMOJOXEHHUA OJI0KA H CKOPOCTH OJI0KA.

[Tpu OypeHHH BaXKHBIMU MApaMeTpaMH OypeHHUs ABIIIOTCA MOJOXKEHHE OJIOKA, CKOPOCTh 0JI0KA, CKOPOCTh
MOTOKA M CKOPOCTh BPAIUCHUA OYPHIBHOH KOJIOHHBI, KKABIH H3 KOTOPBIX MOXKHO PETYJIMPOBATH H MCHATH.
OLIT MOXHO peryaupoBaTh BO BPEMs 3TOH ONEPALUH MOCPEACTBOM HACTPOHKH OJHOTO MIIM HECKOJBKHX H3 IO-
J0>keHHs OI0Ka, CKOPOCTH OJI0KA, CKOPOCTH NMOTOKA M CKOPOCTH BPAILECHUSA OYPHIbHOH KOJIOHHBL.

[Ipu paciuMpeHHH BaXHBIMH NApaMETPaMH OYypeHHs SABJIOTCA MOJOXKECHHE OJI0KAa, CKOPOCTh MOTOKA H
CKOPOCTb BPAIUCHHUS OYPUIBHON KOJOHHBI, KOKIBIH H3 KOTOPBIX MOYKHO PEryJIupoBaTh U MeHATh. DT MOxHO
peryaMpoBars BO BpeMs 3TOH ONEPALUH ITOCPEACTBOM HACTPOHKH OJHOTO HIIH HECKOJIBKHX M3 IOJIOXKEHHUS OJI0-
Ka, CKOPOCTH IIOTOKA U CKOPOCTH BPALICHHS OYPUIBHOH KOJOHHBI.

[Tpu 00paboOTKE CMBIBAHHEM BAXKHBIMU NAPAMETPAMH OYPEHHUs SABJAIOTCS TNOJOXEHHE OJI0Ka, CKOPOCTh
0JI0Ka ¥ CKOPOCTh MOTOKA, KAYKABIH H3 KOTOPBIX MOKHO PEryJIHpOBaTh U MEHATh. DLIIT MOXHO peryIHpoBaTh BO
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BPEM 3TOH ONEPALH MOCPEICTBOM HACTPOHKH OJJHOTO MJIH HECKOJBKHX M3 MOJIOKEHUS OJI0KA, CKOPOCTH OJI0Ka
U CKOPOCTH MOTOKA.

[Tpu HUPKYJIALHH BOXXHBIM NMAPAMETPOM OYpEHHS ABIACTCS CKOPOCTh MIOTOKA, KOTOPYIO MOYKHO PETYITHPO-
BaTh U MeHATh. DL{I1 MOXKHO peryaMpoBaTh BO BPEMs 3TOH ONEPALIMH NMOCPEACTBOM HACTPOHKH CKOPOCTH HOTO-
Ka.

[Tpu nmiaBHOM NEpeMEIICHHH BAXKHBIMH NapaMeTpaMH OypeHHs SBILSIFOTCS MOJIOXKEHHE 0JI0KA, CKOPOCTh
0J10Ka U CKOPOCTh NMOTOKA, KAKABIA U3 KOTOPBIX MOXKHO PEryJHpoBaTh U MEHATh. LT MOXHO peryIupoBaTh BO
BPEM 3TOH ONEPALH MOCPEICTBOM HACTPOHKH OJJHOTO MJIH HECKOJBKHX M3 MOJIOKEHUS 0JI0KA, CKOPOCTH OJI0Ka
U CKOPOCTH MOTOKA.

[Ipu BBIKAYUMBAHMH BAXKHBIMH NMapaMeTpaMu OypEeHHUS SBIIFOTCSA MOJNOXKCHHE OJI0KAa, CKOPOCTh OJI0OKa H
CKOPOCTh MOTOKA, KKABIH H3 KOTOPBIX MOYKHO PEryIMpoBaTh U MeHATh. DLIIT MOKHO peryiupoBars BO BpeMs
3TOH ONepauuH MOCPEACTBOM HACTPOMKM OJHOTO MM HECKOIBKHX W3 INOJOXCHHS OJI0Ka, CKOPOCTH OoKa H
CKOPOCTH IOTOKA.

Ha ¢ur. 5 nokaszana apromaruzuposaHHas cucteMa 500 OypeHHs Ha OCHOBE MOJENIH B COOTBETCTBHH C OJ-
HMM HJIH HECKOJIBKMMH BapHAHTAMM OCYILECTBICHHS HAcTOAIIEro n3o0perenus. byposoe o0opyaoBanue (camo-
CTOSITETILHO HE TMOKA3aHO) MOXKET COACPKATh MHOXKECTBO HA3EMHBIX JATYHKOB, KOTOPBIC BBINOIHEHBI C BO3MOJXK-
HOCTBIO U3MEPEHHUS OJHOTO WJIM HECKOJIBKHX H3 CKOPOCTH BPAIUCHHUS, CKOPOCTH NOTOKA, MOJOXKEHMA OIOKa H
CKOpOCTH 0JI0KAa B peaJbHOM BpeMEHH. Hanmpumep, Ha3eMHbIC JATUHKH MOTYT MPEIYCMATPUBATh OJAMH WIIH He-
CKOJIBKO JaT4YUKOB 510 CKOPOCTH BpALICHHS, KOTOPBIE MOTYT OBITh BBINOJHEHBI C BO3MOXKHOCTBIO H3MEPCHUA
CKOPOCTH BpPAILLCHHUS BEPXHETO MPUBOAA/CTOIA POTOPA, KOTOPBIH BPAINAET OYPHIbHYIO KOJOHHY, OJAMH HJIH HE-
CKOJIBKO JAaTYHKOB 520 CKOPOCTH MOTOKA, KOTOPBIE MOTYT OBITh BBIMOJHCHBI C BO3MOXKHOCTBEO H3MEPEHHUS CKO-
pocTH NOTOKa OypOBOTO PACTBOPA, KOTOPBIH HACOCHI Ui OYpOBOTO pacTBOPa JOCTABILIOT B 3a00# CKBAYKUHBI, U
OJMH MJIM HECKOJIBKO JATYHKOB 530 O1I0Ka, KOTOPHIC MOTYT OBITH BBINOIHEHBI C BO3MOKHOCTBIO H3MEPEHHUS TO-
JO’KEHHS W/MIM CKOPOCTH OJIOKa. B KOHKPETHBIX BAPHAHTAX OCYLICCTBICHUS MOTYT TAKKE HCIOJIb30BATHCS
OJIMH MJIH HECKOJIBKO HEOOS3aTEIbHBIX PACTIOJIOKEHHBIX B 3a00€ CKBAXUHBI 1aTYHKOB 540. OTUH HIH HECKOb-
KO PACIMOJI0KEHHBIX B 3a00€ CKBAKUHBI JATUYHKOB 540 MOTyT OBITH BBINOJHEHBI C BO3MOYKHOCTBIO H3MEPCHUA
OJHOTO HUIM HECKOJBKHX M3 JABJICHHUS, CKOPOCTH MOTOKA, TEMIIEPATYPHI H IJIOTHOCTH OypOBOTO pacTBopa B 3a-
060¢ ckBaKUHBL. OOUH WM HECKOJBKO HA3EMHBIX HATYMKOB 510, 520 u 530 M OAMH HJIM HECKOJBKO HEOoOs3a-
TEJBHBIX PACIOJIOKEHHBIX B 3200€ CKBOXHMHBI JATYUKOB 540 Mpe10CTaBISIOT CBOM COOTBETCTBYIOIUE JAHHBIE B
KAQ4eCTBE BXOJHOTO CHTHAJIA, MEPEIABAEMOr0 B ABTOMATU3HPOBAHHYIO cuCcTeMy 500 OypeHHS HA OCHOBE MOJC-
. B 0XHOM WM HECKOJIBKHX BAPHAHTAX OCYINECTBJICHHA HACTOALICTO H300PETCHHUS ABTOMATH3HPOBAHHAS CHC-
teMa 500 OypeHHs Ha OCHOBE MOJCITH MOXET COACPKATh THAPABIMUYCCKHI 00K 550 MOACAHPOBAHUS, MOJCITH-
pymoliee yCTpoHCTBO 560 BeayIUX NapaMeTPOB U MOAYIb 570 yImpaBIcHHS.

TMuapapmyeckuit 610k 550 MOCTHPOBAHHMS MOYKET HENMPEPBHIBHO CO3AABATh MOJCb B PCATBHOM BPEMCHH
JIaBJICHHA B CTBOJIC CKBaXMHBI Wik DL 11 mpeaycMOTPEHHOTO CTBOJIA CKBAKUHBI HA OCHOBE JAHHBIX, BKIIHO-
YyaImMx 0e3 OrpaHWYCHHs TIyOHHY BOJbI, TIyOMHY CKBAXKHUHBI, JHAMETP OOCATHOWH KOJOHHBI, BHYTPECHHHH
JHAMETP, YTOJ HAKIOHA, AUAMETP NMOJBEMHOTO MEXaHU3MA, KOH(PUIYpaLHo OypUIbHON KOJOHHBI, TEOTEPMHYC-
CKUH IPaJIMEHT, THAPOTEPMUYCCKHIA ITPATHEHT, HA OCHOBE JTAHHBIX, NPEIOCTABICHHBIX OJHHM HJIH HECKOJIbKHMHU
HA3CMHBIMH JATYHKAMH, BKITFOYAKOINUX O€3 OTPAHHUCHUS H3MCPCHHYH) CKOPOCTh 510 BpalueHHs, H3MEPEHHYIO
CKOpOCTh 520 MOTOKA U M3MEPCHHbIC MOJOKEHHE OOKA WM CKOPOCTh 530, H HA OCHOBE JAHHBIX, MPEAOCTAB-
JICHHBIX OJHHM HIIH HECKOJIBKMMH HEOOS3aTCIbHBIMU PACHOJOKCHHBIMH B 3a00€ CKBAKHHBI JaTyHkamMu 540,
BKJIFOUAOLIHX O€3 OrPaHHUCHUS H3MEPEHHYIO CKOPOCTh MOTOKA B 3a00€¢ CKBAXKHHBI, H3MEPEHHYIO TEMIIEPATYPY
B 3200¢ CKBOXMHBI U H3MEPEHHYIO ILUIOTHOCTH OYPOBOTO pacTBopa B 3a00¢ CKBAXHUHBI. braroxaps ucnons3oBa-
HHIO OJHOTO MM HECKOJBKUX M3 JAHHBIX, TUAPABIMYCCKHHA 00K 550 MOICIMPOBAHUS MOXKET MOACYHTATH H
BBIBECTH JABJICHUE B CTBOJIE CKBOXMHBI WM D1 11 mpexyCMOTPEHHOTO CTBOJIA CKBAXKHHBI B PEAIbHOM BpE-
MeHH. CHenuanucTy B JAaHHOH 0OJAaCTH TeXHUKH OyJET MOHATHO, YTO THMAPABIMYECKHH 010Kk 550 Monenuposa-
HHS MOJKET OBITh PEATH30BAH B MPOrPAMMHOM OOECIIEYCHHH, KOTOPOE BBINMOJTHEHO C BO3MOXKHOCTBIO BBIIOJIHE-
HHS Ha CTAHJAPTHOM KOMIIBIOTEPE MJM B KQYECTBE YACTH CHUCTEMBI, H3TOTOBJICHHOW HA 3aKa3, TAKOH Kak, Ha-
HMpUMEpP, BCTPOCHHAS CUCTEMA MJIM MPOMBIIIJICHHASA CHCTEMA. B 10MOIHEHHE, CIEHHAIUCTyY B JAHHOH 001IacTH
TEXHHUKH OyJET MOHATHO, YTO THAPABIMYCCKOE MOJCIMPOBAHUE, KOTOPOE CO3JACT MOJETb JABJICHHUA B CTBOJIC
CKB)KHMHBI M 3KBHBAJICHTHY IO IIUPKYSILHOHHYIO IIOTHOCTh, XOPOLIO M3BECTHO B JAHHOH 00JACTH TEXHHKH.

Moaempyromee ycTpoicTBo 560 BeayLIMX mapamMeTpoB MOXKET BBOIUTh CMOAcIHpoBaHHy0 DL, mpe-
JIOCTABJICHHYIO THIPABIHYCCKUM OJIOKOM 550 MOICMPOBAHHA, H TCKYLICE MOJIOKCHHE CMOACMPOBAaHHOM DLITT
B OTHOIICHHHM 30HBI OC30MACHOTO JABJICHUSA, MPCAOCTABJICHHOE MOAyyeM 570 ympaBiCHHSA, U OTPAHUUCHUS
CTBOJIA CKBAYKHHBI, BKTIOYAsA O€3 OrpaHHUYCHUS NIOPOBOE M CMUHAIOLICE NABJICHHS HA HIDKHEM KOHLE H JABICHHUC
THIPOPA3PHIBA HA BEPXHEM KOHLE BMECTE C KO3 (PHUIHEHTOM OE30MaCHOCTH, NPEABAPHTEILHO 3aAaHHBIM I10JIb-
30BaTeJIEM, H MHHUMAJIbHBIM M MAKCHMAJBHBIM 3HAUEHUEM 11 KAKIOTO MapameTpa OypeHHs, MoaJaromerocs
H3MEHECHHUIO, A TAKOKE PA3MEPOM IAra H3MEHECHHH 3HAYCHUS, KOTOPbIC BO3MOKHbI A KOKIOr0 mapaMerpa Oy-
penusa. Toraa xak JLIT HaXoauTCA B MpeaeIax MpeaBapUTEIbHO 3aJAHHBIX KOI(P(PHIHECHTOB OS30MACHOCTH 30-
Hbl OE30MACHOTO JABJICHUA, MOJCIUPYIOLIEE YCTPOHCTBO 560 BeayLIMX MAPAMETPOB MOYKET ONMPEACIATH ONTH-
MAJIIBHYIO TOCJICA0BATEIBHOCTh MAPAMETPOB OYPEHUA U1 U3MCHEHHUS (MM BBOAMTH NPEIAIIOYTCHHUE IOJIb30BA-
TENs B OTHOLICHHM IMOCJIEAO0BATEIbHOCTH NMAPAMETPOB OYPEHMS A1 HM3MCHEHHUA) M ONMPEACIATh ONTHMAJbHBIC
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3HAUCHMA NMAPAMETPOB OYPEHHA U1l KKIOTO H3MCHEHHUS NMApaMETPa B MOCIEI0BATEIbHOCTH U3MEHEHHH. [lpy-
roif Habop OorpaHUUCHHH MOJKET OBITh MPEAYCMOTPEH KAXKIBIM 3JIEMEHTOM arperaroB, KOTOPBIM HY KHO YIPaB-
JATH B MMPEACIAX €ro COOCTBEHHOH 001aCTH 3KCIUTY AaTALIHOHHBIX PEKUMOB.

B KOHKpETHBIX CiTyyasx, KOIZa MOPOBOC JABJICHUE BBIIIE CMHHAMOIIECTO JABJICHHSA, MPEABAPUTCIBHO 3a-
JaHHbIE KO3((GHLUHEHTH! OE30MACHOCTH MOTYT BKIIOYATh C OJHOH CTOPOHBI BEJMUHHY CMEIICHHUS B MPOLEHTAX
OT NMOPOBOTO JABJICHHUA B IPEJCIAX 30HbI OE30MACHOTO JABJICHMSA, 4 C APYTOH CTOPOHBI - BEIHYHHY CMEIICHHUS B
MPOLEHTaX OT JABJCHHSA TMAPOPA3PhiBa B NMPEACIax 30HbI OE30MacHOro JaBJEHHA. B apyrux ciyvasx, koraa
CMHHAOILEE JABJICHHE BBILIE IOPOBOTO JABICHUS, MPEABAPHUTEIBHO 33a7aHHbIE KOI(PPHUHECHTH OE30NacHOCTH
MOTYT BKJIFOYATh C OJHOH CTOPOHBI BEIHYHHY CMCILICHHUA B IMPOLEHTAX OT CMHMHAIOUICTO JABJICHHA B MpEaeiax
30HbI OE30MACHOTO JABJICHHA, A C IPYTOH CTOPOHBI - BEJIMUHHY CMEINECHUA B MPOLEHTAX OT AABJICHHS THAPOPA3-
pBIBA B MpeJenax 30HbI Oe30MacHoro AapiacHUA. Koraa mpeycMOTpeHHAs Onepauus HMEET TEHACHIUIO K H3Me-
HeHuto DL B OTHOLICHUH OHOW MM IPYTO# CTOPOHBI 30HBI OC30MACHOTO AABJICHUSA, ONTUMH3ALMS BRIOHPACT
COOTBETCTBYIOLIMH KO3(p(HUIEHT OE30MACHOCTH HA 3TOH COOTBETCTBYIOLICH CTOPOHE B KAYECTBE IPAHHULIBI JJIS
ONNTHMHU3ALHH.

Jnsa 6oMbIIMHCTBA onepanuii TpeOyeTcs H3MEHEHHE 00Jiece YeM OHOTO mapaMeTpa OypeHHUs B MOCICI0BA-
TeIpHOM mopsiake. Hampumep, ams onepanuii OypeHHs MOXET NMOTPeOOBAThCS OMYCKAHHE TOJ0TA (MapaMmeTp
HOJIO’KeHUS 0JI0KA), BKIFOUCHHE HACOCOB A1 OypOBOro pacTBOpa (IApaMETP CKOPOCTH MOTOKA) M 3amyCK Bpa-
meHus OypUIBHOH KOJOHHBI (NMApaMeTp CKOPOCTH BPAINEHHA). Y oneparopa WM OypOBOrO MacTepa MOMET
OBITH MPCANMOYTCHUE B OTHOLICHHHU IMOCICAOBATCIHPHOCTH U3MCHCHHMH 3THX MAPAMETPOB OYPCHHSA, TAKOE KAk,
HAIpuMep, BKIIOUEHHE CHAYaja HACOCOB A1 OypOBOrO pacTBOpa (IapaMeTp CKOPOCTH MOTOKA), 3aTEM OITyCKa-
HHE J0J0Ta (IapaMeTp MOJoXKeHHs OJIOKA), a IMOTOM 3aIyCK BPAIICHUS OYPHIBHOH KOJOHHBI (TApaMETpP CKOPO-
CTH BpAIlCHUsA). Y OPYTHX MOXET OBITh APYroe NMPEIOYTEHUE B OTHOLICHHH ITOCIEI0BATCIBHOCTH H3MCHEHUH
3THUX MapaMeTpoB OypeHus. B Takom ciydae oneparop uiax OypOBOH MacTep MOXKET BBOAUTD ITO NMPEANOYTCHHUE
B aBTOMATH3HPOBAHHYIO cuCTeMy 500 OypeHHUS Ha OCHOBE MOACTH (T.€. MOCPEACTBOM MOAy .11 570 ympaBiICHuUs),
KOTOpAs 3aTeM MONbBITACTCA 00CCHEUHTh ONTUMAJIBHBIC YCIOBUA B NMPEAEIax MPEXyCMOTPEHHBIX OIPAHUYCHHH.
ANBTEPHATHBHO ABTOMATH3HPOBAaHHAA cucTeMa 500 OypeHHs Ha OCHOBE MOJCIH (T.€. MOCPEACTBOM MoIys 570
YHPABJICHU) MOXKET ABTOMAaTHUECKH ONPEICIITh ONTUMAIBHYIO MOCJIEI0BATEILHOCTh NTAPAMETPOB OypEHHUS 11
HU3MEHEHHS M ONTHMAIBHBIC 3HAYCHUA MapaMeTpoB OypeHus. [1ockoabky OypeHHE HMEET TEHICHIHUIO K YBEIHU-
YCHHUHO 9].[1], B KAQ4YECTBC I'PAHUALBI JJI1 ONTUMHU3ALUHA MOXKET HCNIOJIb30BATHCA BEITUIHHA CMCILICHUA KO3(1)(1)P[I.[P[-
eHTa 0e30MacHOCTH OT JAABJICHHUA THAPOPA3PHIBA.

B KOHKPETHBIX BAPHAHTAX OCYLIECTBICHUA, TAE MPHCYTCTBYET NPEANOYTECHUE NMOIb30BATENA B OTHOIICHUH
MOCJIEIOBATEILHOCTH NMAPAMETPOB OYPEHHS 11 M3MEHEHHS U1 MPEIYCMOTPEHHON ONEPALHH, MOJCIHPYIOIIEE
YCTPOHCTBO 560 MOMXKET, AT KOXKIOr0 mapamerpa OYypeHHSA OIS U3MCHCHHA B 33JaHHOM MOJB30BATEICM IOCJIC-
JIOBATCABHOCTH, MEPCUUCTATh BCC KOMOMHALIMM M3MCHCHUI 3HAYCHUH MApaMETPOB OYPCHHS M UX CMOJCTHPO-
BanHble DL c nenpro onmpeneneHus ONTUMAILHOTO 3HAYCHHA mapamerTpa OypeHus. Bce koMOMHAUMH MOTYT
OBITH MPOHYMEPOBAHBI, HAUHHAS C NMEPBOTO MAapaMeTpa OypeHHUs Il U3MEHEHHS, IPH 3TOM BCE APYIHE Mapa-
MeTpBI OypeHHs MPUACPKUBAIOTCA CBOMX TEKYINHX 3HAYCHHH, C MOCICIYOIIUM ONPEACICHHEM CMOACTUPOBAH-
Ho# DT 1y KakKIoro BO3MOJKHOTO 3HAYECHMSA mapamerpa OypeHus 1l u3MEHeHHUs. [IpOHyMepOBaHHBIH CIIH-
COK 3aTE€M MOJKET OBITh YMOPSAAOYEH B COOTBETCTBHU C HAHOOIBIIMM H3MEHEHHEM cMonenupoaHHOH OLIIT B
OTHOIICHHH, HO 0¢3 MPEBBIIICHUS, MOAXOAAMIETO KO3 (PHUUUEHTA OS30MACHOCTH 30HBI OE30MACHOTO JABJICHHS,
KOTOPBIH 3aTE€M MOKET ObITh BHIOPAH B KAUECTBE ONTHMAIBHOTO 3HAYCHUSA MapamMeTpa OypeHHs A1 BBIOPAHHOTO
napamMeTpa OypeHHs I H3MCHCHHUS. DTOT MPOLECC 3aTEM MOXKHO MOBTOPUTH A1 KAXKIOTO MapaMeTpa OypeHus
JUI1 U3MEHEHHS B 33JaHHOM MOJIb30BATENEM NTOCICA0OBATEILHOCTH. KaXKablif MOBTOP MPOLIECCA MOXKET UCIOJIB30-
BaTh pPe3yJbTaT MOCJICIHETO MOBTOPA B KAYECTBE HAYAJIbHOTO YCIOBHA U1 3HAUCHHH NMapaMeTpoB OypeHUs 1A
atoro nosropa. CieroBaTeIbHO, ONEPATOP WM OYPOBOH MACTEP MOJKET ONMPEACIAThH IOCIEI0BATCIBHOCTD Na-
paMeTpoB OYpEeHHA U1 UBMEHCHHA, HO MOJCIHPYIOLICE YCTPOUCTBO 560 ompeacIseT ONTHMAIBHOE 3HAUCHHE
napaMeTpa OypeHHs A1 KOKIOTO H3MCHEHHUS B MOCIICI0BATEILHOCTH.

B mpyrux BapuaHTax OCYLUECTBJICHMA, II€ MOJAECIUPYIOIIEE YCTPOUCTBO 560 BEAyIUUX MApaMETPOB OMpe-
JEJSIET ONTUMAJIBHYIO NMOCIEA0BATEILHOCTD U1 H3MCHEHMS TAPAMETPOB OYPEHHS, MOACIHPYIOIIEE YCTPOHCTBO
560 MOXET MEPEUHCIATH BCE MEPECTAHOBKU U3MEHCHHH MOCICIOBATEIPHOCTU B MapaMeTpax OypeHHs, BCE KOM-
OHHALMU U3MCHEHMH 3HAUCHUH MapaMeTpoB OypPEeHUs U1 KOXXIOH MEPECTAHOBKH M HX cMozaenupoBaHHbie DI
C LIEJBI0 ONPEJCICHH ONTUMABHON ITOCIEI0BATCIPHOCTH MAPAMETPOB OypEeHMs [ H3MCHEHHUS U ONTHMAb-
HOU MOCJICA0BATCIbHOCTH 3HAUCHUI MAPAMETPOB OYPEHUSL.

B KOHKpETHBIX BAPHAHTAX OCYIUECTBICHUSA MPOHYMEPOBAHHBIH CIIUCOK MOYKET OBITh CO3/1aH MOCPEICTBOM
BBIOOPA MEPBOTO MapaMeTpa OypeHus A M3MEHCHHS C COXPAHCHHEM BCEX JPYTHX 3HAYCHHH MapaMeTpos Oy-
PEHUS NMOCTOSTHHBIMHU U MOCICAYIOIIETO ONpeACIeHUs cMoaeMpoBaHHOH DLIIT a1 KaXXaoro BO3MOXKHOTO 3HA-
YCHHA MApPaMETPa A BHIOPAHHOTO MmapameTpa OYpeHHUS M1 M3MCHEHHS. DTOT MPOLECC MOBTOPACTCSA AT KaX-
JIOTO MapaMeTpa OypeHus, CIOCOOHOTO K H3MEHEHUIO. [IpOHYMEPOBAHHBIH CITHCOK 3aTEM MOJXKET OBITh yIIOPSIO-
YCH B COOTBCTCTBHH C HAMOOBIIUM H3MCHCHHEM CMOACTHPOBAHHOH DLIIT B OTHOIICHHH, HO O€3 MPCBBILCHHS,
NOAXOAAIIETO Ko3(PduuueHTa OS30MaCHOCTH 30HBI OC30MACHOTO JABJCHHUS, KOTOPBIH 3aTEM MOKET OBITh BBI-
OpaH B KAUECTBE MEPBOTO ONTHMAIBHOTO MapaMeTpa OyPEeHUS Il H3MECHEHHS M IICPBOTO ONTUMAIBHOTO 3HAYC-
HHuA napaMeTpa Oypenus. Eciau HacuuThIBaeTCs 60jee OMHOTO mapameTpa OypeHHs A8 M3MEHCHHA, 3TOT MpOo-
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L[ECC MOBTOPSETCSA MOJOOHBIM 00Pa30M, 33 HCKIFOUSHHEM TOTO, YTO MPEABLIYLIHH MOBTOP ONTHMAJIBHOTO Mapa-
MeTpa OypeHHsI COXPAHAETCS NMOCTOSHHBIM C €r0 ONTHMAJIBHBIM 3HAUCHHEM NapaMeTrpa OypeHHs, BHIOHPAOT
Jpyroi mapameTp OypeHHUs A1 H3MEHCHHS, a BCE APYTHE 3HAYCHHA mapamerpa OypeHHs, MPH HATMYUH, COXpa-
HSAFOTCS IOCTOSTHHBIMH. MOJKeT OBITh onpeenieHa cMoaeupoBanHas DL 11 kakaoro BO3MOKHOTO 3HAYCHUS
HmapaMeTpa Uil BbIOPAHHOTO mapaMeTpa OypeHHs Aad U3MEHEeHMsA. [IpOHYMEpOBAHHBIH CHHCOK 3aTEM MOXKET
OBITh YHOPAAOUYCH B COOTBETCTBHH C HAHOOIBIIMM H3MEHEHHEM cMoaemMpoBaHHOH DL B oTHOIIEHHH, HO Oe3
HPEBBIICHUS, MTOAX0IMEr0 KO3 PuuueHTa 6€30MaCHOCTH 30HbI OE30MACHOTO JABJICHHA, KOTOPBIH 3aTeM MO-
KET ObITh BHIOPAH B KQUECTBE CIEAYIOIIETO ONTUMAIBHOTO MapaMeTpa OypeHus A H3MEHEHHUS H CIICIYIOILEro
ONTHMAJIbHOTO 3HAYCHUA MapaMeTpa OypeHHs. DTOT MPOLECC MOBTOPACTCS B OTHOIUCHUU CTOJBKHX MAPAMETPOB
OypeHHs, CKOJIbKO HCOOXOAUMO YIOPAAOUMTE I MPEAy CMOTPEHHOH onepauud. ClIeI0BaTeIbHO, MOJCTUPYFO-
1Iee YCTPOUCTBO 560 ompeaeiieT ONTHMAIBHY ) NEPECTAHOBKY HJIM MOCICI0BATCILHOCTD MAPAMETPOB OYPCHUA
JUIA U3MCHEHHS H ONTHMAJIbHBIE 3HAUYCHHA NTAPAMETPOB OyPEHHUS IS 3THX H3MCHEHHUHA.

B apyrux BapHaHTax OCYILNECTBICHHUS MPOHYMEPOBAHHBIH CITHCOK MOJKET OBITh CO3JAH IMOCPEICTBOM OIl-
peleNicHUsI BCEX NMEPECTAHOBOK MOCJIEAOBATENLHOCTEH MApAMETPOB OyPEeHHS H, U KaXKIOH IMOCIEI0BATEIBHO-
CTH, BCEX KOMOMHALMH 3HAUYCHHH NMapaMeTpoB OYPEeHH A1 KOKIOH MOCICA0BATEIBHOCTH C LEIBI0 ONpeacie-
HH HauOOoJbIIero cymMmapHoro usmeneHus OLIIT B oTHOIIEHUH, HO Oe3 NMPEBBIMICHUS, TOAXOAAMIETO KO3 du-
IMEHTa 0E30MaCHOCTH 30HBI OE30MacHOro AaeiacHUA. Hampumep, ecnn omepanus mpeaycCMAaTpHBAET TPH mapa-
MeTpa OypeHHs IJI1 H3MCHEHUS, CYIIECTBYET IECTh MOTCHUHAIBHBIX IIEPECTAHOBOK MIIM MOCIIEI0BATEIbHOCTEH
napaMeTpoB OypeHHUs A1 U3MEHCHHA. [T KaKI0# MOCICA0BATCIbHOCTH MOTYT OBITh ONMPEACICHBI BCC KOMOH-
HALMH 3HAYCHHH MAPAMETPOB OyPEHHS A KAKI0TO mapaMeTpa OypeHus i1 H3MEHEHHS U IOJIyYCHHAs CMOJe-
mupoBanHast DL ans kaxmoro u3 Hux. [1o OKOHYAHHH MPOHYMEPOBAHHBINA CIIUCOK COJACPIKUT BCE MOTCHIHATb-
HbIE MEPECTAHOBKH WM MOCJICIOBATEILHOCTH NMAPAMETPOB OypeHMs [l H3MEHEHHS, BCE MOTCHIMAIBHBIC KOM-
OMHALMHU 3HAYCHUH MApaMeTpOB OypeHHS 11 KOKIOH NMOCIeJ0BATEIbHOCTH U (pakTiueckyro LT g kaxaoro
U3 HUX. [IpOHYMEpOBAHHBIH CIIUCOK 3aTEM MOXKET OBITh YIIOPAIOUYCH B COOTBETCTBHU C HAHOOIBIIIMM H3MCHECHHU-
eM cMoaempoBaHHoi JLIIT B OTHOIIECHHH, HO 0€3 MPEBBILICHHS, MTOAXOMALICIO KO3 duimeHTa 6€30nacHOCTH
30HbI OE30MACHOTO AABJICHHUSA, KOTOPBIH 3aTEM MOJKET YCTAHABIMBATH ONTHMAJBHYIO NMOCICAOBATEILHOCTD Ia-
paMeTpoB OypeHHUs U1 H3MCHEHHUS M ONITHMAIIbHbIC 3HAYCHHUS NTAPAMETPOB OYPEHHUAL.

Moayns 570 ynpaBneHus1, HAPSAIY C BBIMUCICHUEM ITOJIOXKEHHUS cMoAeaupoBaHHOH JLIIT B OTHOLIEHHH 30-
HBI OC30MACHOTO JABJCHHUS, MOIYYACT B KAUYECTBE BXOJHOTO CHTHAMA C MOJCTHPYIOLICTO YCTPOUCTBA 560 BEIy-
IIUX MAPAMETPOB ONTHMAJBHYIO MOCIIEIOBATEILHOCTh NMAPAMETPOB OypPEHHUS M1 U3MEHEHHA (MM Mpearoyre-
HHE IOJb30BATE) B OTHOIUICHHH IOCIEIOBATCIBHOCTH NMAapaMeTPOB OYPEHHUS 111 H3MEHCHHSA), a TAKXKE ONTH-
MaJIbHbIC 3HAYCHUS NMAPAMETPOB OYpPEHHs, KOTOPBIC 3aTEM HCHOJB3YIOTCA C LIEIBI0 U3MECHEHHS (PAaKTHUECKHX
napaMeTpoB OypeHus OypoBoro o0opymoBanusa 515, 525 w/umu 535, uau BRIBOOUT MPEII0KCHHOC U3MCHCHHE
Ha 3kpaH 580 a1 py4HOH HACTPOHKU OYPOBBIM MACTEPOM. B KOHKPETHBIX BAPHAHTAX OCYILECTBICHHA MOy b
570 ympaBIeHHS MOXET U3MEHATh COOTBCTCTBYIOLIMIA MApaMETP HACTPOIKH OypoBOro 00OPYIAOBAHHUS, TAKOH
KAK, HalpuMep, napaMeTp 515 HaCTpOHKU CKOPOCTH BpalleHUs, MapaMeTp 525 HACTPOHKH CKOPOCTHU MOTOKA HIIH
napameTp 535 HacTpoikH OJI0KA B MOCIEI0BATENLHOCTH COTJIACHO ONTHMANBHOH HITH 33JaHHOH MOJb30BATENIEM
MOCJIEIOBATENILHOCTH C LEIbI0 ABTOMATHYECKOTO M3MEHEHMS mapaMeTpoB 515, 525 w/umum 535 OypeHus Ha ux
ONTUMAJBHBIC 3HAYCHUA. B Apyrux BapHaHTAX OCYIIECTBJICHUA MOAYJb 570 yNpaBIeHUS MOXKET BBIBOAMUTH OII-
THMAIBHYIO IOCIEJ0BATEILHOCTh NMAPAMETPOB OypeHMs U1 M3MEHCHHS (MM MPEANOYTCHHE IOJIB30BaTEIsI B
OTHOULICHHH MOCJIEAOBATEIBHOCTH MAPAMETPOB OYPEHHSA 111 H3MCHEHMA) M ONTHMANBHBIC 3HAYCHHUI MapaMeT-
poB OypeHus Ha 3kpaH 580 a1 pyyHOH HACTPOHKH OypPOBBIM MACTEpOM. B OTHOM HITH HECKOJIBKHX BAPUAHTAX
OCYINECTBICHHA HACTOSILETO H300peTeHHA MOXY b 570 yHpaBICHUS MOXKET OBITh PEATH30BAH B MPOTPAMMHOM
00ecTeYeHHH, KOTOPOE MOXKET OBITh BBINOJHCHO HA CTAHAAPTHOM KOMITBIOTEPE, HJIM B KAYECTBE YACTH CUCTEMBI,
H3rOTOBICHHON HA 3aKa3, TAKOH KAK, HAPUMEpP, BCTPOCHHAS CHCTEMA MJIM MPOMBINIICHHAA cuctema. Crienua-
JMCTY B JAHHOH 00NAcTH TEXHUKU OyJET MOHATHO, YTO THAPABIHUYECKHH ON0K 550 MOAEIHPOBAHHSA, MOJCIH-
pyrolee yCTporucTBo 560 BEayIMX MapaMeTPOB U MOAYIb 570 yIpaBICHUS MOTYT OBITh PEaTH30BaHbI B KAYCCT-
BC YACTH OJHOH M TOH >K€ CHCTEMBI HJIM JUCKPETHBIX CHCTEM, KOTOpPBIC padOTArOT COBMECTHO B KAYECTBE KOM-
MBIOTEPHON CHCTEMBI, C €TI0 JOCTIXKEHHS TPEOYEMOro pe3y IbTara.

Ha ¢ur. 6 noxazan cnoco6 600 aBTOMaru3UpOBAHHOTO OYPEHUA HA OCHOBE MOJCIH B COOTBETCTBHHU C OJ-
HHM MJM HECKOJBbKHMH BAPHAHTAMHM OCYIUECTBICHHA HacTosmmero u3odpereHus. Crmocod 600 aBromMaTH3upo-
BAHHOTO OypEHHS HA OCHOBE MOJCIH BKIIFOYACT Ha 3Tane 610 HAXOKACHUE OrPAHHMUYCHHHA CTBOJIA CKBAYKHHBI U
arperara. OrpaHMueHHs CTBOJIA CKBAYKMHBI MOTYT BKJIIOYATh O€3 OrpaHHYCHHS MOPOBOC M CMHHAIOIIEE JABIIC-
HHC Ha HH)KHEM KOHIIC M JABICHHE THIPOPA3PbIBA - HA BEPXHEM KOHLE, BKIIFOUas K03 (HIHEHT OE30MacHOCTH,
MPEIBAPUTEIBHO 33JAHHBIN 10JIb30BATEIEM, MUHHMAJIBHOE H MAKCHMAIIBHOC 3HAUCHUS JJIS1 KAXKIOTO MapaMeTpa
OypeHHs, MOJJAOINETOCH H3MEHEHMIO, a TAKKE Pa3Mep Iara W3MEHCHHH 3HAYCHUH, KOTOPHIC BO3ZMOXKHBI I
KKI0ro nmapamerpa OypeHus. HekoTopbie WM BCE U3 OTPAHUUEHHHA CTBOJIA CKBAYKHHBI MOTYT IPEAOCTABIATHCS
B KQUECTBE BXOJHOIO CHMTHANA, NMEPEIABACMOrO B ABTOMATH3MPOBAHHYIO CHCTEMY OYypEHHS HA OCHOBE MOJCIH
(500 mo ¢ur. 5 mocpeacTeoM Moyt 570 yrpaBiIeHHUs), TOTAA KAK HEKOTOPBIE MOTYT IPEJOCTABIIATHCS THAPAB-
JTHYECKUM OJIOKOM MOJCITHPOBAHUSA (HAMPUMEP, THAPABIMYSCKUM OJIOKOM 550 MoaeMpOBaHHUS MO (ur. 5) uau
MOJETUPYIOIMM YCTPOUCTBOM BEAYLIMX MAPAMETPOB (HAIPUMED, MOACTUPYIOIUM YCTPOHCTBOM 560 BeayIUX
MApaMeTpoB MO ¢ur. 5).

-7-



038033

Ha stame 620 Mo>xeT OBITh HaliieHa 30Ha OC30MACHOTO AABICHHA. 30HA OC30MACHOTO JABJICHUSA, KAaK Mpa-
BUJIO, MPEIOCTABIIETCS B KAUECTBE BXOJHOTO CHMTHANA, HANPHMEP, MEPEIABAEMOr0 B aBTOMATH3HPOBAHHYIO
cucteMy OypeHus Ha ocHoBe Mozeau (500 mo ¢ur. 5 uepe3 moxyms 570 ympaBiacHUS), OMEPATOPOM HA OCHOBE
€ro re0JIOrHYeCKOTO aHANU3a U MOJCTICH, HO MOYKET OBITh ONpE/eICHa IIOCPEICTBOM MOJCIUPYIOLICTO yCTPOii-
CTBA BeAyIHX napamerpos (560 no ¢ur. 5) unu moxy s ynpasiaenus (570 mo ¢ur. 5). B cayuyasx, ecau noposoe
JIaBJICHHE BBILIC CMHHAIOIUETO JABJCHUSA, 30HA OE30MAaCHOTO JABICHUA MOXKET MPEACTABIATH COOOH rpaaueHT
JAaBJICHHUA, yCTaHOBHeHHLIﬁ MOPOBBIM JABJICHHEM B KA4CCTBC HIDKHCH IpaHULbl JABJICHUA U JABJICHHUEM THOPO-
pa3phiBa B KAYECTBE BEPXHEH I'PAHHIIBI JABJICHUS BAOJb INIyOHHBI CTBOJA CKBAKUHBIL. B CIyyasx eciu CMHHA0-
IIee JABJICHUE BBILIE MOPOBOTO JABICHHUSA, 30HA OE30MACHOTO JABJICHHA MOXET MPEACTABIATh COO0H rpagHeHT
JAaBJICHHA, yCTaHOBHeHHLIﬁ CMHHAKOIIHUM JAaBJICHHCEM B KAUYCCTBC HIDKHCH TPAHULBI JABJICHUA U JABJICHUEM I'HO-
POpPa3psIBa B KAUECTBE BEPXHEH MPAHMIIBI NABJICHHUA BJIOJb INIyOHHBI CTBOJA CKBAKUHBL. 30HA OE30MACHOTO JaB-
JICHUS. MOXKET MPEIOCTABIATHCSA B KAUECTBE BXOJHOTO CHIHANA, NIEPEAABAEMOTO B ABTOMATH3HPOBAHHYO CHCTE-
My OypeHus Ha ocHoBe Moaeau (500 mo ¢wur. 5) uaM ONpeaeaaThCs MOACTUPYIOIHM YCTPOHCTBOM BE.IY LLMX
napameTpoB (560 mo ¢wur. 5) uau MmoxyneM ynpapiaenus (570 mo ¢ur. 5).

Ha 3rane 630 moxer ObITh HalACH k03P PuuueHT 6e30macHocT. OnpeacICHHBINA COTJIACHO pexuMy pabdo-
Thl HJIH MOJIB30BATEICM KOI(PPHUUUEHT OS30MACHOCTH MOKET OBITh MPEABAPHUTEIBHO 33JaH OMCPATOPOM H, KaK
MPABUJIO, OCHOBAH HA TOJICPAHTHOCTH OmepaTopa K pucky. KoadduuueHt 6e30macHOCTH MOXKET OBITh BHIPAXKCH
B BUJIC OTKJIOHCHMS B NMPOLCHTAX HIIH CMEIUEHHSA OT IPEIYCMOTPECHHON IPAHUIBI 30HBI OE30MACHOTO JABJICHHUS.
Hanpumep, ko3¢ duuueHT 6€30MacHOCTH A1 HIDKHEH MPAHMIBI MOXKET MPEACTABIATh COOOH BEIWYHHY CMELIe-
HHS B MPOLIEHTAX OT MOPOBOTO JABJCHHSA WM CMUHAIOLICTO JABJCHHA, KOTOPOE HAXOAUTCS B MPEJIENAX 30HBI
6e3omacHoro nasneHus. [1ogoOHBIM 00pazoM kO3((PUIHECHT OC30MACHOCTH I BEPXHEH IPAHHIBI MOKET MPE-
CTaBIATh COOOH BEJMYUHY CMEIUCHUS B MPOLEHTAX OT JABJICHUS THAPOPA3PhIBA, KOTOPOE HAXOAMTCSA B IPEe-
7ax 30HbI 6e3omacHoro masieHust. KoadduimeHTsr 6€30MacHOCTH MOTYT IPEJOCTABIATHCS B KAYECTBE BXOIHOTO
CUTHAJA, MEPECIABACMOTO B ABTOMATU3UPOBAHHYIO CUCTEMY OypeHus Ha ocHoBe Moaemu (500 mo ¢ur. 5). B ne-
JIX ONTHMH3ALUH KO3(PPHUIMEHTHI 6E30MACHOCTH MOTYT PACCMATPHUBATHCS B KAUECTBE TPAHHI 30HbI OE30MACHO-
r0 JaBICHHUS. B OTHOM MM HECKOJBKHMX BAPHAHTAX OCYIUECTBICHHSA HACTOSILETO H300pPETEHUS MOIYJb YIPaB-
nenus (570 mo ¢ur. 5) MoxeT npeanarath K03(QGHUHESHT O€30MACHOCTH U HCIIOIb30BAHUS MOJIb30BATENICM.

Ha stane 640 DLIT MoxeT onpeneaThCs B PCaIbHOM BPEMCHH HA OCHOBE THIPABIHYCCKOM Moaem. [ ua-
paBnuueckuil 0710k MoaeaupoBaHus (550 mo ¢ur. 5) Moxker co3maBate Mozaeas JLIIT B peaJbHOM BPEMEHH Ha
OCHOBC JaHHBIX, BKJIFOUAIOINUX O3 OrpaHUUCHUS I TyOUHY BOABI, IIyOMHY CKBAXKHHBI, THAMETP 00CaTHOH KO-
JIOHHBI, BHYTPEHHUH JUAMETP, YTOJ HAKJIOHA, JHAMETP MOABEMHOTO MEXaHH3Ma, KOH(UTypauuio OypHIbHOMH
KOJIOHHBI, TEOTEPMUYECKUN TPAAUEHT, THAPOTEPMHUCCKUM IPDAJUEHT, HA OCHOBE JAHHBIX, MPEAOCTABJICHHBIX
OJHHM HJIH HCECKOJBKHMMH HA3C€MHBIMH OJATYHKAMH, BKIHOYAIOIIHX oe3 OrpaHUYCHHUA H3MCPCHHYH) CKOPOCTH
BpameHus (510 mo ¢wur. 5), u3MepeHHy0 CKOpocTh MoToKa (520 mo ¢wur. 5) ¥ U3MEPEHHOE NMOJIOKEHUE OJIoKa
u/unu ckopoctu 6710ka (530 mo ¢wur. 5), ¥ HA OCHOBE JAHHBIX, MPEAOCTABJICHHBIX OJHUM MM HECKOJIBKUMH He-
0043aTCBHBIMH PACIOJI0KCHHBIMYU B 3a00€¢ CKBAXHHBI JaT4HKaMu (540 mo ¢ur. 5), Brmroyaromux 6e3 orpaHu-
YEHHUS] H3MEPEHHYIO CKOPOCTh MOTOKA B 3a00€ CKBAXXKHHBI, H3MEPEHHYIO TEMIICPATYPy B 3a00€ CKBKUHBI U H3-
MEPEHHYIO IUIOTHOCTH OypOBOTO pacTBopa B 3a00€ CKBAKMHBL. Biaromaps HCNONb30BAHMIO OJHOTO HIIM He-
CKOJIBKMX JJIEMCHTOB JAHHBIX, THAPABIMYCCKHHA Onok MozemuposaHusa (550 no ¢wur. 5) aBTOMaTH3HPOBAHHOMH
cucteMsbl OypeHust Ha ocHoBe Mozaenu (500 mo ¢wur. 5) MOXKeT moACYMTHIBATH U BhIBOAUTH JLII1 B peamsHOM
BPEMEHHU HA OCTOSHHON OCHOBE.

Ha srane 650 mMoxeT OBITH ONPEICICHO, BO3MOXKHA JTH ONTUMH3ALMS B mpeacaax ko3 ¢uuueHToB 0e30-
MACHOCTH 30HBI O€30MacHOro AapiacHusA. Monaye ynpaeiacHus (570 mo ¢ur. 5) aBTOMaTU3HPOBAHHONH CHCTEMBI
OypeHusa Ha ocHOBE Mogenu (500 mo (pur. 5) MOKET HEMPEPHIBHO ONMPEALCIAThH MECTONOI0KECHUE TeKyeH DLITT
B OTHOLICHHHM 30HBI OE30MACHOTO AaBicHuUA U K03 duuueHToB 6ezomacHocTH. Ecau nmpoBoaumas Tekymas omne-
panus yBEJIUYUBACT JABICHHE B CTBOJIC CKBAKUHBI, OIMPECTUTh BO3MOXKHOCTh ONTHMH3ALIHH MOYKHO ITOCPEICT-
BOM ONpEJENICHUs TOro, sBasercs au Tekymas JL{[1 MeHbIne BeaHunHbl cMeIeHus1 ko3 duuuenra 6e3onacHo-
CTH OT JABJCHHA rUIpopaspbiBa. [1oq06HBIM 00pa3oM, ecii MPOBOAMMASA TEKYINAS ONEPALHsi YMEHBIIACT JaB-
JICHHE B CTBOJIC CKBAYKHHBI, OTPEJACIHTh BO3ZMOMXHOCTh ONMTHMHU3ALMU MOXHO MOCPEACTBOM ONpPENEICHUS TOTO,
aBagercs nu Texymas O Ooxprue BemuuHHBI CMELICHUA KO3(@uimeHTa 6€30MacHOCTH OT MOPOBOTO HIIH
CMHHAIOILETO AABICHUA.

Ha arame 660, xorma JLIIT Haxoautcs B mpeaeaax NpeABAPUTCIBHO 33JaHHBIX KO3((HUIHCHTOB Oe30mac-
HOCTH 30HBI O€30MACHOTO JABJICHHSA, MOXKHO OMNPEACIHTh ONTHMAIBHYIO MOCIEI0BATEIBHOCTH NMAPAMETPOB OY-
PEHUS A1 U3MEHEHHA (MM KOHKPETHOE MPEANOYTEHHUE IOJIb30BATENS B OTHOIICHUHU NOCICAOBATEIbHOCTH Ma-
paMeTpoB OypeHHs 1711 H3MEHEHMS) H ONTUMAIbHBIC 3HAUCHUS NTAPAMETPOB OypeHUs. B KOHKPETHBIX BAPHAHTAX
OCYILECTBJICHHA, II€ MPHCYTCTBYET NMPEANOYTCHHE NMOJb30BATEI B OTHOIICHUH ITOCIECA0BATCIBHOCTH NAPAMET-
poB OypeHHs AJIS1 U3MECHEHHS MU MPEIyCMOTPEHHOH ONEpPAaIMU, MOJCIMPYIOLICE YCTPOHCTBO BEXyINHMX Mapa-
MeTpoB (560 mo ¢ur. 5) MOXKeT, U KXXIOro mapameTpa OypeHus I H3MCHCHHS B 3aJAHHOH MOJB30BATENIEM
MOCJIEI0BATENLHOCTH, EPEUHCIIATh BCE KOMOMHALMM M3MCHEHUH 3HAYCHUH MapaMeTpoB OypeHUS U HX CMOJe-
mupoBanHsie DL ¢ uenpro onpenencHusl ONTUMAIBHOTO 3HAYCHHA mapamerpa OypeHus. [IpoHyMepoBaHHBIN
CITHCOK MOJXKET CO3/JaBaThCs, HAUYMHASA C NMEPBOTO Mapamerpa OypeHHs M1 M3MCHEHHUS, NPH 3TOM BCE APYTHE
MapaMeTphl OypeHUs1 NPUICPKUBAKOTCSA CBOMX TEKYLIHX 3HAYCHHH, C MOCICIYIOIHM ONpPEACICHHEM CMOJIEIIHU-
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poBanHOH DT A1 KaKIOr0 BO3MOKHOTO 3HAYCHHUS MAapaMeTpa OypeHus [ u3MeHEHusA. [IpoHyMepOoBaHHBIN
CITHCOK 3aTEM MOXKET OBITh YIIOPAIOUYCH B COOTBETCTBUH C HAUOOIBIIHUM H3MEHEHHEM cMoaeaupoBanHoi OLIT B
OTHOIICHHH, HO 0¢3 MPEBBIICHUS, MOAXOAAMICTO KO3 (PHUUUECHTA OS30MACHOCTH 30HBI OE30MACHOTO JABJICHHS,
KOTOPBIH 3aTE€M MOKET ObITh BHIOPAH B KAUECCTBE ONTHMAIBHOTO 3HAYCHUSA MapamMeTpa OypeHUs A1 BBIOPAHHOTO
napameTpa OypeHus 11 H3MEHEHHA. JTOT MPOLECC 3aTEM MOXKHO MOBTOPUTH U KAXKIOr0 MapaMerpa OypeHus
JUIA U3MEHEHHS B 331JaHHOM MOJIb30BATENEM NTOCICA0BATEIHOCTH. KaXKablif MOBTOP MPOLIECCA MOXKET UCIOIB30-
BATh PE3YIbTAT NOCJICOAHETO MOBTOPA B KAYCCTBE HAYATIBHBIX yCIIOBP[ﬁ AT 3HAYCHHI napamMeTpoB 6ype}m;1 AT
atoro nosropa. Cre10BaTeIbHO, ONEPATOP WM OYPOBOH MACTEpP MOJKET ONPEACIAThH IOCIEI0BATCIBHOCTD Na-
paMeTpoB OYPEeHUA A1 UBMECHCHHSA, HO MOJCIHPYHOIIECE YCTPOMCTBO BEAYIMX mapamMeTpos (560 no ¢ur. 5) mo-
JKET OMPENCIATh ONTUMATIBHOC 3HAUCHHE NMApaMeTpa OypPEeHHs A KaXKI0TO H3MEHEHHUS B MOCJIEI0BATEILHOCTH.

B apyrux BapHaHTax OCYIUECTBJCHHA, I'Ic MOJCIUPYIOLIEE YCTPONCTBO BeAylUX mapamerpos (560 mo
¢ur. 5) onpeaenseT ONTUMAIBHYO NOCIECA0BATEIBHOCTD U1 H3MCHEHHUS MAPAMETPOB OyPEHHUS, MOJCTHPYFOIIEE
YCTPOHCTBO BeXyLHMX MapaMeTpoB (560 mo ¢ur. 5) MOXKET NepeyuUCIATh BCE NEPECTAHOBKU M3MEHCHHH IOCIe-
JIOBATEIPHOCTH B MAapaMeTpax OypeHus1, Bce KOMOMHAIIMH H3MCHEHUH 3HAUCHHUI MapamMeTpoB OypeHUs A7 KaxK-
JIOH MOCIEA0BATEILHOCTH H X cMoAcupoBanHsie DL ¢ nenpto onpeneaeHHs ONTHMANIBHOH MOCIeI0BATEIb-
HOCTH IAapaMETPOB OypeHHs A1 MU3MEHCHHA W ONTUMAIbHOH MOCIEIOBATEILHOCTH 3HAYCHUH MapaMeTpoB Oy-
peHHs 111 MPOBOAUMOH onepanuu. B KOHKPETHBIX BAPHAHTAX OCYILECTBICHHUA MPOHYMEPOBAHHBIN CITHCOK MO-
KeT ObITh CO3JaH MOCPEJCTBOM BBIOOPA MEPBOTO MAapaMeTpa OyPeHHs A1 U3MEHCHHUS C COXPAHEHHEM BCEX APY-
THX 3HAUCHUH NMApaMeTpOB OYpEHHs NMOCTOSHHBIMH H MOCIEIYIOIIETO ONpenacicHHsA cMonaenupoBaHHOH JLII1
JUIS KQKIOTO BO3MOXKHOTO 3HAYCHHS MAPaMETPa A1 BBIOPAHHOTO mapaMeTpa OYpEeHHS II1 M3MCHEHHA. JTOT
MPOLECC MOBTOPACTCA I KAKAOTO MapaMeTpa OypeHHs, CHOCOOHOTO K M3MEHEHHUI0. [IpOHyMEepOBaHHBIH CITH-
COK 3aTE€M MOJXKET OBITh YMOPSAOYCH B COOTBETCTBHU C HAHOOJIBIIMM H3MEHEHHEM cMonenupoBaHHOH OLIIT B
OTHOIICHHH, HO 0¢3 MPEBBIIICHUS, MOAXOAAMICTO KO3 (PHUUUEHTa OS30MACHOCTH 30HBI OE30MACHOTO JABJICHHS,
KOTOPBIH 3aTEM MOJKET OBITh BHIOPAH B KAUECTBE NMEPBOTO ONTHMAIBHOTO MapaMeTpa OypeHHs [l H3MCHEHUS H
NEPBOTO ONMTHMAIBHOTO 3HAYCHHS mapaMeTpa Oypenus. Eciau HacuuThiBacTCa 0oJice 0QHOTO mapamerpa Oype-
HUS IS M3MCHEHUS, 3TOT MPOLECC MOBTOPSCTCS MOAOOHBIM 00pa30M, 33 HCKIIFOUCHUCM TOTO, YTO MPCABLAY LIIHIA
HOBTOP ONTHUMAJIBLHOTO MapaMeTpa OypPeHHUs COXPAHACTCS MOCTOSHHBIM C €r0 ONTUMAJIBHBIM 3HAYCHHEM Iapa-
MeTpa OypeHus, BHIOUPAIOT APYyrod mapaMmerp OypeHHs A1 M3MEHCHHA, a BCE APYrHE 3HAYCHHA mapamerpa Oy-
PEHUS, PH HAMYHU, COXPAHSAIOTCS MOCTOSHHBIMH. MOXKeT OBITh ompenaeseHa cmoneauposanHas DT qs ka-
JKIOTO BO3MOJKHOTO 3HAYCHHS MApaMeTpa Uil BIOPAHHOTO mapaMeTpa OypeHus A1 u3MeHeHus. IIpoHymepo-
BAHHBIA CITHMCOK 3aTEM MOXET OBITh ynopsao4€H B COOTBETCTBHH C HAHOOJIBIIMM H3MCHCHHEM CMOACTUPOBAH-
Hoi DL B OTHOIIEHHH MOAXOAIIET0 KO3(PuuueHTa OE30MACHOCTH 30HBI OS30MACHOTO JABJCHUS, KOTOPBIH
3aTeM MOYKET OBITh BBIOPAH B KAUECTBE CJIEIYIOIIETO ONTHMAIBHOTO MapameTpa OypeHus JUIsl H3MCHEHHUS H Clie-
JYIOLIETO ONTHMAJNBHOTO 3HAYCHHUS MapamMeTpa OypeHHA. DTOT MPOLECC MOBTOPACTCSH B OTHOIICHHH CTOJBKHX
MApaMeTPOB OypEHHs, CKOJIBKO HEOOXOAUMO YHOPSAOUMTH IS MPEIYCMOTPEHHON onepauuy. CieaoBaTeibHo,
MOJCHMPYIOLIEE YCTPOUCTBO 560 onpeaeiseT ONTHMAIbHY 0 NEPECTAHOBKY MJIH MOC/EA0BATCIbHOCTD MapaMeT-
pPoB 6ypem4;1 A1 UBMCHCHUA U ONITHMAJIbHBIC 3HAYCHHUA NMAPAMETPOB 6ype}m;1 JJIA 3THX H3MCHCHHH.

B mpyrux BapHaHTax OCyLICCTBJICHHSA BCe KOMOMHALMH MOTYT OBITh NMEPEUUCICHBI IIOCPEICTBOM OMNpEe-
JICHHUS BCEX NEPECTAHOBOK MOCIIEIOBATEILHOCTEH MAapaMeTpoB OypeHMs H, M1 KAKIOW MOCICAO0BATEILHOCTH,
BCEX KOMOWHALMH 3HAYCHUH MapaMeTpOB OYpEHHs C LEIbIO ONMpPEACICHUS HAHOOIbIIEIO CyMMApHOTO H3MEHE-
Hust OLT B OTHOIICHUH, HO O€3 MPEBBIMCHHUS, MOAXOAAIET0 K03 puuueHTa O€30MaCHOCTH 30HBI OE30MACHOTO
nasneHus1. Hampumep, eciu onepanus npeyCMaTPUBAET TPU NMapaMeTpa OypeHus I H3MEHEHHS, CYLIECCTBYET
IIECTh NMOTECHIHAIbHBIX MEPECTAHOBOK MIIM IMOCJIEIOBATEIBbHOCTEH napaMeTpoB OypeHus il U3McHeHus. [l
KOKIOH MOCJIEI0BATENBHOCTH ONPEIC/IMIOTCA BCE KOMOMHALMH 3HAYCHUH MAPAMETPOB OYPEHHUS AN KAXKIOTO
napaMeTpa OypeHHs I U3MEHCHHSA M MOJy4CHHAs cMoaempoBanHas DL ama xaxkaoro u3 Hux. [To okoHua-
HHH MPOHYMEPOBAHHBIN CIIUCOK COACPKUT BCE MOTCHI[HAJBHBIC NEPECTAHOBKH IOCIEI0BATEIBHOCTEH MapaMeT-
poB OypeHHUs A1 M3MEHCHUA, BCE NMOTCHUUAIbHBIC KOMOHHALIMU 3HAYCHUH MapaMeTpoB OypeHHs MUl KOKIOH
nocne1oBaTenbHOCTH M (pakruueckyro DT qmsa kaxmoro u3 Hux. [IpOHYMEpPOBAHHBIH CITHCOK 3aTEM MOXKET
OBITh YHOPAAOYCH B COOTBETCTBHH C HAHOOIBIIMM H3MEHEHHEM cMoaemMpoBaHHOH DL B oTHOHIEHHH, HO Oe3
MPEBBIIECHUS, MTOAX0IAMIEr0 K03 puuueHTa 6€30MaCHOCTH 30HbI OE30MACHOTO JABJICHMA, KOTOPBIH 3aTeM MO-
JKET YCTAHABIMBATH ONTHMAIBHYIO NEPECTAHOBKY MM MOCJIEAOBATEILHOCTD MAPAMETPOB OYPEHUS 11 H3MCHE-
HHUS M ONITUMAJTBHBIC 3HAYCHUS MAPAMETPOB OYPCHHUS.

Ha 3rane 670 nocneaoBaTeIbHOCTh OJHOTO HIIH HECKOJBKHX NMAPAMETPOB OYPEHHUS MOKET OBITh H3MEHCHA
WM BbIBeIcHA HA 9KpaH (580 mo ¢ur. 5). B KOHKPETHBIX BAPHAHTAX OCYIIECTBICHHA MOAY b ynpasiaeHus (570
1o ¢ur. 5) MOXKET AaBTOMATHYECKH H3MEHATH COOTBETCTBYIOIIHIA MMTAPAMETP HACTPOHKH OYpOBOro 000pyA0BAHMUS,
TaKOW KaK, HAIPUMEp, MApaMETP HACTPOHKH CKOPOCTH BpaueHus (515 no ¢ur. 5), mapaMeTp HACTPOHKHU CKOPO-
cti notoka (525 o ¢ur. 5) uau napamerp HacTporku 610ka (535 mo ¢ur. 5), COOTBETCTBY I ONTHMATLHON
MOCJIEIOBATEILHOCTH NMAPAMETPOB OyPEHHUS U1 H3MEHEHHA M ONTUMAJIBHBIM 3HAUYCHHAM NMApaMETPOB OypeHHUS.
B nmpyrux BapHaHTax OCYyINECTBICHHA MOAy.]b ynpasieHua (570 mo ¢ur. 5) MOXKET BBHIBOAMTH ONTHMAIbHYIO
MOCJIEI0BATENLHOCTh MAPAMETPOB OyPEHHUS A1 H3MCHEHHUS H ONTUMAJBHBIC 3HAUYCHHA NMAapaMeTpoB OypeHHUs Ha
akpaH (580 mo ¢wur. 5) A1 pyuHOH HACTPOHKH OYPOBBIM MACTEPOM.

B OOHOM HJIM HCCKOJIBKHX BAPHAHTAX OCYIUCCTBJICHUA HACTOALICTO P[306peTeHI/[}I 3H6pI‘0H6338HCHMbIﬁ
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MAIIHHOYHTAEMbIH HOCHTEIb COACPKHT HHCTPYKLUHH NMPOTPAMMHOTO OOECHEUCHHUS, KOTOPbIC MPH HCIIOJHCHUH
MPOLECCOPOM MOTYT OCYIIECTBIIATh CHOC00 600 B MOTHOM OOBEME MM YACTHYHO B PAMKAX ABTOMATHU3UPOBAH-
HOU cHCTEMBI OypeHus Ha ocHOBE MoaeH (500 mo ¢ur. 5).

Ha ¢ur. 7 nokaszana xomnbrorepHas cucrema 700 a1 aBTOMaru3UpoBaHHOM cucteMbl 500 OypeHus Ha oc-
HOBE MOJCIH B COOTBETCTBHHU C OJHHM WJIH HECKOJIbKUMH BAPHAHTAMH OCYLICCTBICHHUA HACTOSILETO H300peTe-
HuA. ABTOMaTH3UpOBaHHAA cucteMa 500 OypeHHs Ha OCHOBE MOJEIH MOXKET HCIOIb30BaTh OJHY HJIM HECKOJIb-
KO KOMITBIOTEPHBIX cucTeM 700. JIONOTHHTENBHO Pas3HbIE ACHEKThI AaBTOMATH3HPOBAHHOM cHcTeMbl 500 OypeHus
HA OCHOBE MOJEIU MOTYT PACHPEACIATHCA CPEAM OJHON MM HECKOJIBKHX MCHOJB3YEMBIX KOMIBIOTEPHBIX CHC-
teMm 700. KomnerotepHas cuctema 700 MOXKET COACPXKATh OJUH HJIM HECKOJIBKO KOMINBIOTEPOB 705, KAXKABIN U3
KOTOPBIX COACPKHT OJHY HIIH HECKOJBKO NMEYATHBIX IUIAT (HE MOKA3aHbI) MIIM THOKYIO JIEKTPOHHKY (HE IMOKa3a-
Ha), HA KOTOPBIX (KOTOPO#) MOTyT ObITh pa3MELICHBI OJUH HIH HECKOJBKO MPOLECCOPOB (HE MOKA3AHbBI) H CHC-
TEMHas MaMATh (HE noka3aHa). Kaxapli U3 0JHOro UM HECKOJBKUX MPOLECCOPOB (HE MOKA3aHbI) MOXKET MPE-
CTaBJATH COOOM OTHOSACPHBIN MPOLECCOP (HE MOKA3aH) MM MHOTOSACPHBIN Mpoueccop (He mokaszaH). MHOro-
SAEPHBIE MPOLECCOPHI (HE MOKA3aHbI), KAK MPABUJIO, COAEPIKAT MHOXKECTBO MPOLECCOPHBIX AAEP (HE MOKA3aHBbI),
Pa3MCIICHHBIX HA OJHOM U TOH ¢ (PU3HMUECKON MATPHUIIC, UM MHOKECTBO IMPOLECCOPHBIX AACP (HE MOKA3aHBI),
pa3MELICHHBIX HA COCTABHOW MAaTPHIE, KOTOPbIC PA3MEILCHBI B OJJHOM M TOM K€ MEXaHH4ECKOM Osoke. Kommb-
roTepHas cuctema 700 MOKET COACPIKATH OHO MITH HECKOJIBKO YCTPOMCTB BBOJA/BBIBOIA, TAKHX KAK, HAMPUMED,
ycTpoiicTBO 710 oTOOpaXkeHus, kiaBuarypy 715, Mprmky 720 w/wiu 1000€ Ipyroe yCTPOUCTBO 725 B3aMMOACH-
CTBHS YEJIOBEKA C KOMIbIOTEPOM. OHO MJIM HECKOJBKO YCTPOHCTB BBOAA/BBIBOJIA MOYKET (MOTYT) OBITH HHTET-
PHPOBAHO (MHTErPUPOBAHBI) B KoMmbroTep 705. YcrpoiictBo 710 oTOOpaskeHHSI MOYKET MPEACTABIATH COOOH
CEHCOPHBIH 3KpaH, KOTOPBIM COACPKUT JATYUK KACAHUA (HE MOKA3aH), BBIMOJHEHHBIH C BO3ZMOYKHOCTBIO PACHO-
3HaBaHUA KacaHui. CEHCOPHBIN 3KPaH MO3BOJIICT IMOJIB30BATEIO KOHTPOJIUPOBATh PA3HBIC ACTIEKTHI KOMITBIO-
TepHoit cucteMsl 700 MOCPEACTBOM KaCAHUA UM >KeCTOB. HampuMep, nombw30BaTeb MOXKET B3aUMOACHCTBOBATD
HETMOCPEACTBEHHO C OOBEKTAMHM, MPEICTABICHHBIMH HA YCTPOHCTBE 710 OTOOpaKEHHSA, MOCPEACTBOM KACAHHSA
WU JKECTOB, KOTOPBIE PACTIO3HAKOTCS AATYMKOM KACAHUA M BOCIIPHHUMAKOTCA KOMIBIOTEPOM 705 Kak BXOJHOH
CHUTHAIL

KommbrorepHas cuctema 700 MOXKET COAEPkKATh OJHO MIH HECKOIBKO JOKAIBHBIX YCTPOMCTB 730 XpaHe-
HuA. JIokanbHOe yCcTpoHcTBO 730 XpaHEHHS MOYKET MPEACTABIATH COOOH TBEPAOTEIBHOE 3aNMOMHHAIOIIEE YCT-
POMCTBO, MOAYb TBEPAOTEILHOTO 3AMOMHHAIOLIETO YCTPOMCTBA, HAKOMHUTENb HA KECTKOM AMCKE, MOAYJb Ha-
KOTIUTEIA HA XKECTKOM JUCKE WM J0OO0H APYroil IHEProHE3aBHCHMBbIA MAIMHHOYMTAEMBbIH HOCHTENb. JIOKaIb-
HOE ycTpoiCTBO 730 XpaHEHHS MOKET OBITh HHTEIPUPOBAHO B KommbroTep 705. KommerorepHas cucrema 700
MOJKET COAEPKATh OTHO HIIH HECKOJIbKO YCTPOHCTB 740 cereBoro uHrepgeiica, KoTopbie 00eCIEeUHBAIOT CETEBOMH
uHTepdeic amst kommbrorepa 705. CeteBoit mHTEp(EHC MOXKET MPeACTaBIATh cOO0i TexHonoruro Ethernet, Wi-
Fi, Bluetooth, WiMAX, Fibre Channel umn mo0o#t apyroi cereBoii muHTep(heic, MPUroaHbINH NI YIPOIICHUSI
ceTeBbIXx kOMMyHHKauui. KommnbrorepHas cucrema 700 MOXKET COAEPIKATh OAHO MM HECKOJIBKO CETEBBIX YCT-
poicTB 740 XpaHEHHs B JONOJHEHHE MM BMECTO OJHOTO HJIM HECKOJBKHUX JOKAJbHBIX YCTPOHCTB 730 XpaHe-
Hus. CeTeBoe yCTPOUCTBO 740 XpaHEHHUS MOMKET MPEACTABIATH COOOU TBEPAOTEIBHOE 3aIIOMHHAIOIICE YCTPOWA-
CTBO, MOJYJIb TBEPAOTEIBHOTO 3aMOMUHAIOILETO YCTPOHCTBA, HAKOMUTENb HA KECTKOM JUCKE, MOTYJIb HAKOIH-
TENS HA JKECTKOM JHCKE HIIH THOOOH JPYrod 3HEprOHE3aBUCHMBIH MAIIMHOYMTAEMBbIH HOcUTEIb. CeTeBoe yCr-
poHcTBO 750 XpaHEHHUS MOXKET HE COBMEILIATHCS C KOMIBIOTEPOM 705 M MOJKET OBITH JOCTYIHBIM I KOMIIBIO-
Tepa 705 yepe3 OAMH HIIM HECKOJBKO CETEBBIX HHTEP(EHCOB, MPEIOCTABICHHBIX OJHHM MM HECKOIBKUMH YCT-
poiictBamu 735 cereBoro uHTep@eiica. CneuaaTucTy B JAHHOH 00JaCTH TCXHUKU Oy AET MOHATHO, YTO KOMITBEO-
Tep 705 MOXKET MPEACTABIATH COOOM CepBep, pabouyrH) CTAHLUIO, CTALMOHAPHBIH KOMITBIOTED, MEPEHOCHOM
KOMITBIOTED, HETOYK, MIAHIIET MM JTFOOOH APYrOH THI KOMITBFOTEPHOH CHCTEMBI B COOTBETCTBUH C OJHUM HIH
HECKOJIbKHUMH BAPHAHTAMH OCYIIECTBICHHS HACTOSILETO H300PETCHHS.

[TpeuMyInecTBa OJHOTO MM HECKOJBKHUX BAPUAHTOB OCYIUECCTBICHHSA HACTOSAIMICTO H300pPETCHHUSA MOIYT
BKJIFOYATh OAHO MITH HECKOJIBKO M3 CICAYIOLIETO.

B 0THOM MM HECKOJIBKHX BAPUAHTAX OCYIUECTBICHHUS HACTOSILIETO H300pETEHHA B CHCTEME M CIIOCOOE aB-
TOMAaTH3UPOBAHHOTO OYPEHHUS HA OCHOBE MOJEIH ONPEACIAIOT ONTHMAIBHYIO ITOCIEI0BATEIbHOCTh NTAPAMETPOB
OypeHHs U1l M3MEHEHHUS 111 MPEeXyCMOTPEHHOH ONEPALUH (MM BBOJAT KOHKPETHOE MPEANOYTECHHE M0JIb30Ba-
TENS B OTHOLICHUH INMOCJICAOBATEIbHOCTH MAPAMETPOB OYPEHHS A1 M3MEHEHHUSA) H ONPEICISIIOT ONTHMAIbHBIC
3HAYEHMS MapaMeTpoB OypeHus, TakuM obpazom DL momnepskuBaercs Onu3Koi K paboyeMy MOAXOAALICMY
k03¢ duuHeHTY OE30NaCHOCTH 30HBI OE30MACHOTO TABJICHHUS.

B 0HOM WM HECKOJIbKHX BAPHAHTAX OCYLICCTBIICHUS HACTOSIIETO H300PETEHH CHCTEMA U CIIOCO0 aBTO-
MATHU3HPOBAHHOTO OYPEHHS HA OCHOBE MOJCIH NMPEAOTBPAINACT MOTEPH OYpOBOrO pacTBOpa, TMIPABIMYCCKHE
yZaphl ¥ 00OPYIIECHHUE CTBOJIA CKBAKHHBI.

B 0HOM HJIM HECKOJIbKHX BAPHAHTAX OCYLICCTBICHHUS HACTOSIIETO H300PETEHHS CHCTEMA U CIIOCO0 aBToO-
MATHU3HPOBAHHOTO OypEeHUSI Ha OCHOBE MOJEIH YMCHBINACT MM YCTPAHACT OIUHOKY YEIOBEKA B MPHHATHH pe-
HICHUI OTHOCHTEILHO MOIXOJALIMX MAPAMETPOB OYPEHHUS [T ONMPEACACHHON Onepatuy OypCHHUS.

B 0HOM MM HECKOJIbKHX BAPHAHTAX OCYLICCTBICHHUS HACTOSIIETO H300PETEHHS CHCTEMA U CIIOCO0 aBTO-
MATHU3HPOBAHHOTO OypEeHUS HA OCHOBE MOJICIH YMEHBIIACT UM YCTPAHACT HEMPOTYKTHBHOE BPEMS MPOCTOSI.

B 0HOM HIIM HECKOJIbKHX BAPHAHTAX OCYLICCTBICHHUS HACTOSIIETO H300PETEHH CHCTEMA U CIIOCO0 aBTO-
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MaTH3UPOBAHHOTO OYPEHHS HA OCHOBE MOJEIH YMCHBINAET MPOMEKYTOK BPEMEHH, HEOOXOIUMBIH 11 OCyLIe-
CTBJICHHS PA3HBIX ONepaluii OypeHHs, TAKUM 00pa30M MOBBILIAS IPOU3BOJUTEILHOCTD H CHIDKAS 3aTPATHI.

B 0JHOM HJIM HECKOJIbKMX BAPUAHTAX OCYLICCTBICHHSA HACTOSALICTO H300PETEHUA CUCTEMA U CIIOCOO aBTO-
MATHU3UPOBAHHOTO OYPECHUS HA OCHOBE MOJCIH MAKCHMAIBHO YBEIMYHMBAET CKOPOCTb CIYCKA, OJHOBPEMEHHO
HOJJCPKUBAs JABJICHHUE B CTBOJIC CKBAXKHHBI B MPEICIAX 30HBI OC30MACHOTO AABICHUA, a TAKKE OMPEACICHHOTO
K03 druueHTa 6€30MACHOCTH PEXKMUMA PAOOTHI UITH IO IH30BaTE I

B 0JHOM HJIM HECKOJIbKMX BAPUAHTAX OCYLICCTBICHHSA HACTOSALICTO H300PETEHUA CUCTEMA U CIIOCOO aBTO-
MATH3UPOBAHHOTO OYPCHUS HA OCHOBE MOJC/IM MAKCHMAJIBHO YBEIMYMBACT CKOPOCThH MOIBEMA, OJHOBPEMEHHO
HOJJCPKUBAs JABJICHUE B CTBOJIC CKBAXKHHBI B MPEICIAX 30HBI OC30MACHOTO AABICHUA, a TAKKE OMPEACICHHOTO
K03 ruueHTa 6€30MACHOCTH PEXKUMA PAOOTHI UITH IO Ib30BATE I

HecMoTpst Ha TO, YTO HACTOSIIIEE U300PETCHUE OBLIO OMUCAHO OTHOCHTEILHO BBINICYKA3AHHBIX BAPHAHTOB
OCYLICCTBJICHHS, CIICLUATUCTHI B JAHHON 00JACTH TEXHUKH, 00/1a1as MPSUMYLIECCTBAMM 3TOTO PACKPBITH, HOii-
MYT, YTO MOTYT OBbITh Pa3pad0OTaHbl APYTHE BAPHAHTHI OCYLIECTBICHUS B Peaeaax 00beMa HaCTOAILEro H3o0pe-
TCHUS, KaK OMHCAHO B 3TOM HOKyMcHTE. COOTBETCTBCHHO 00BEM U300PETEHHUS TOJDKCH OBITh OTPAaHHUYCH MPHUJIA-
raeMbIMH ITyHKTaMH (hOpMY Il H300PETCHHUA.

OOPMVYIJIA U3OBPETEHHA

1. Cmoco0 aBTOMATH3HPOBAHHOTO OYPEHHUS HA OCHOBE MOJC.TH, BKTFOUAOIIUH

HAXO>KACHUE 30HBI O€30MACHOTO JABJICHHUS U KO3 (HUIHEHTOB OC30MACHOCTH B MPEACIAX 30HBI OC30MACHO-
IO JaBIICHUS,

OTpEJe/ICHUE IKBHBAJICHTHON LUPKYIHPYIOLICH MJIOTHOCTH B PEAIbHOM BPEMCHH HA OCHOBE TMIAPABJIHYC-
CKOM MOJEIH,

HETIPEPHIBHOE OMPENCICHHE TOTO, HAXOAUTCS JIH 3KBUBAJICHTHAS LMPKYJIUPYOLIAs NMIOTHOCTh B MpEaeiax
K03(p(pHLIUCHTOB OE30MACHOCTH 30HBI OC30MACHOTO JABJICHUS,

MPH HAXOXKJICHUU 3KBUBAJICHTHON LUPKYJIUPYIOLIEH IJIOTHOCTH B NpPEAEaX MPEABAPUTEIBHO 3aJaHHBIX
K03(P(PULIUCHTOB OC30MACHOCTH:

nepedop BceX MEPECTAHOBOK IOCICAOBATCIBHBIX H3MECHEHHH MapaMeTpoB OypeHUs Ul BHAA MPOBOAMMOI
OIEpALH, NPH 3TOM KKJAs1 NMEPECTAHOBKA BKJIFOYACT MOCJIEI0BATEILHOCTD NTAPAMETPOB OYPEHMS U1 H3MCHEHHS,

U1 KOKIOH NMEpeCTAaHOBKH: NepeOop BceX KOMOMHALMHA 3HAYCHHH MapamMeTpoB OypEHHS M BBIUHUCICHHE
CMOJCTMPOBAHHOM 3KBHBAJICHTHOW LHMPKYIHPYIOIICH MIOTHOCTH A KAKAOH KOMOWHALIMH 3HAYCHUH MapaMeT-
pOB OypeHus;

OIpEJe/ICHUE ONTHMAIbHON MOCIEI0BATCIBHOCTH NMAPAMETPOB OYPEHHS 111 U3MEHEHHSA M ONTHMANBHBIX
3HAYCHMI MapamMeTpoB OypeHHs HA OCHOBAHHH KOMOMHALMM, HMCIOINEH HAHOOIbIIEE U3MEHEHHE CMOJCIHPO-
BAHHOH 3KBMBAJICHTHOM LIHPKY IUPYIOIIEH MIOTHOCTH, U

H3MCHCHHUEC MApaMETPOB 6ype}m;1 HAa UX ONTHUMAJBHBIC 3HAYCHUA B MOCICAOBATCIBPHOCTH, COOTBECTCTBYHO-
IIeH ONTUMAIbHON MOCIEA0BATEIBHOCTH MAPAMETPOB OYPEHHS I H3MEHEHMUA.

2. Cioco6 mo m. 1, OTIHYAOIMUICS TEM, YTO JOTOJHUTEIBHO BKIFOUACT HAX0KICHHE OTPAHHUYCHUH CTBOJIA
CKBAKHHBI.

3. Coco® no m.1, OTIMYaroIMiCs TeM, YTO 30HAa OE30MAaCHOTO JABICHUS OTPAHHYCHA C OJHOH CTOPOHBI
HOPOBBIM JABICHUEM, 4 C IPYTOH CTOPOHBI - JABICHUEM I'HAPOPA3PHIBA.

4. Cnoco0 mo m.3, OTIMYAOLMHCS TEM, YTO IPEIBAPHTEIBLHO 33JaHHBIE KO3((HUIHEHTHI OE30MaCHOCTH
BKJTFOYAIOT C OJJHOH CTOPOHBI BEJIMUUHY CMCIICHHA B IMPOLEHTAX, KOTOPAask OOJbIIE, YeM MOPOBOE JABJICHHE, A C
JPYTOH CTOPOHBI - BEIHYHHY CMCLICHHA B IPOLICHTAX, KOTOPAst MEHBIIE, YeM JABICHHE THAPOPA3PHIBA.

5. Cnoco® no m.1, oTMyaromuificss TeM, YTo 30Ha OE30MaCHOTO JAABICHUS OTPAHHYCHA C OJHOH CTOPOHBI
CMHHAIOIIUM JABJICHHEM, a C APYTrOif CTOPOHBI JABJICHHEM THIPOPA3PHIBA.

6. Croco0 mo 1.5, OTIMYAOLIMHCS TEM, YTO IPEABAPHTEIBLHO 33aJaHHBIE KO3((HUIHEHTHI OE30MaCHOCTH
BKJTFOYAOT C OJTHOH CTOPOHBI BETHYUMHY CMEIICHHS B MMPOLICHTAX, KOTOpas 0OJbIIE YeM CMHHAFOILEE AABJICHHUE, A
C IPYTOH CTOPOHBI BEIHUHHY CMCIICHHA B MPOLIEHTAX, KOTOPAs MEHBIIC YeM JABJICHUE IHAPOPA3PhIBA.

7. Cnocod 1o 1.1, OTIMYAKOIIUICS TEM, YTO THAPABIHUYECKAs MOACTD ONMPEIC/IET IKBHBAJICHTHY O LIUPKY-
JMPYIOILYIO TUIOTHOCTh B PEAJbHOM BPEMEHH HA OCHOBE MAPAMETPOB, BKIFOYAFOINMX OJHO MJIH HECKOJBKO H3
HU3MEPEHHON CKOPOCTH BPAIUCHHSA HA MIOBEPXHOCTH, H3MEPEHHOH CKOPOCTH NMOTOKA HA MOBEPXHOCTH, H3MEPEH-
HOTO IMOJIO>KEHHS OJI0KA HA MOBEPXHOCTH M U3MEPEHHON CKOPOCTH OJIOKA Ha HOBEPXHOCTH.

8. Cnoco0b 1o 1.1, OTIMYAKOIIUICS TEM, YTO THAPABIHUYECKAs MOJACTD ONPEIC/IAECT IKBHBAJICHTHY O LIUPKY-
JMPYIOILYIO TUIOTHOCTh B PEAJbHOM BPEMEHH HA OCHOBE MAPAMETPOB, BKIFOYAFOINMX OJHO MJIH HECKOJBKO H3
H3MEPEHHOTO JABICHHUA B 3a00€ CKBAKHMHBI, H3MEPCHHOH CKOPOCTH IOTOKA B 3a00€ CKBAKUHBI, H3MEPECHHOMH
TEMIICPATyPhI B 3200€ CKBAYKHHBI H H3MEPEHHO! IIIOTHOCTH OYPOBOTO PacTBOPA B 3a00€ CKBAXKHHBI.

9. Cnoco 1o 1.1, OTIMYAKOIIUICS TEM, YTO THAPABIHYECKAs MOJACTD OMPEIC/IET IKBHBAJICHTHY O LIMPKY-
JMPYIOILYIO TUIOTHOCTh B PEAJbHOM BPEMEHH HA OCHOBE MAPAMETPOB, BKIFOYAFOINMX OJHO MJIH HECKOJBKO H3
TIyOMHBI BOJBI, TIyOHHBI CKBAXKHHBI, THAMETPA 00CATHOM KOJIOHHBI, BHYTPEHHETO AMAMETPA, YIJIa HAKJIOHA,
JHAMETPA MOABEMHOTO MEXAHU3MA, KOHPUIypauuu OypPHIbHOH KOJOHHBI, TEOTEPMHUYCCKOTO I'PATUCHTA H TH-
POTEPMHYECKOTO I'PAJHCHTA.
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10. Cuctema Ui OCYIECTBICHUS COCO0a 1o 1.1, coaeprkammas

MHOX>XCCTBO HA3EMHBIX JATYHUKOB, BBIMOJTHCHHBIX C BO3MOXXHOCTBH) H3MCPCHHUA OAHOIO HIH HECKOJIBKHX
napaMeTpoB OypPoBOTo 000pPY IOBAHUSA B PEATLHOM BPEMCHHU,

OJIOK TMAPABIHYECKOTO MOJCIMPOBAHUSA, BBINOIHECHHBIA C BOBMOYKHOCTBIO CO3JAHHA MOJEIHU B PEATbHOM
BPEMEHH 3KBHBAJICHTHON LUPKYJIUPYIOLICH MJIOTHOCTH HA OCHOBE OJHOTO HIIH HECKOJBKHX NapamMeTpoB Oypo-
BOTO 000PYIOBAHUS,

MOJYJIb YIPABICHHUSA, BHIIOTHEHHBIH C BO3MOKHOCTBKO HEMPEPBIBHOTO OMPEACICHHUSA TOTO, HAXOAUTCA TH
SKBUBAJICHTHAS LUPKYIHPYIOLIAS MJIOTHOCTH B MPEACIAX MPEABAPUTEILHO 3aJaHHBIX KO3 (duimeHTos 6e3omac-
HOCTH 30HBI OE30MACHOTO JABJICHHS; H

YCTPOHCTBO MPSAMOTr0 MOJACTMPOBAHUA NMAPAMETPOB, BHINOJHEHHOE C BO3MOXKHOCTBIO, KOT/IA IKBHBAJICHT-
Hasl LUPKYJIHPYIOMAs IUIOTHOCTh HAXOJUTCA B MPEACTIax MPeIBAPUTEIbHO 33JaHHBIX K03 duieHToB Oe3onac-
HOCTH 30HBI OE30MACHOTO 1ABICHHSA:

nepebopa BCEX MEPECTAHOBOK NMOCICAOBATEILHBIX H3MEHCHHH MAPAMETPOB OYPEHHUS U1 BHAA MPOBOJHU-
MOH OIepalyy, IPH 3TOM KXJasd NEPECTAHOBKA BKJIFOYACT MOCJIEIOBATEIHOCTh MAPAMETPOB OypPEHHUS A U3-
MECHCHUA,

U1 KOKAOH MmepecTaHOBKH: mepebopa Bcex KOMOMHALMH 3HAUYCHHMI MapamMeTpoB OYPEHHUS U BBIUHUCICHUSA
CMOJCTMPOBAHHOM 3KBHBAJICHTHOU LHUPKYJIHPYIOIICH MIOTHOCTH A KAKAOH KOMOUHAIIMM 3HAYCHUH MapaMeT-
poB OypeHus;, u

OTpEJeICHUS ONTUMATIBHON IOCIEI0OBATEILHOCTH NMAPAMETPOB OYPEHHS 111 HU3MEHEHHSA M ONTHMANBHBIX
3HAYCHMI MapamMeTpoB OypeHHs HA OCHOBAHHH KOMOMHALMM, HMCIOINEH HAHOOIbIIEE H3MEHEHHE CMOJACIHPO-
BAHHOH 3KBHBAJICHTHOH LIUPKY IUPYIOMICH IIIOTHOCTH,

IIPH 3TOM MOAYJIb YIPABJICHUA dABTOMATHYCCKHA U3MCHACT NAPAMETPBI 6ypexm;1 HAa UX ONTHMAJBHBIC 3HA-
YEHHS B INOCICIOBATCIBHOCTH, COOTBETCTBYIOIICH ONTHMANBHOH NMOCICAOBATEIBHOCTH NMAPAMETPOB OYpEHUS
JUT1 H3MCHEHHUSL.

11. Cucrema mo m.10, OTIHYAOIIAACSA TEM, YTO OJUH HJIH HCCKOJBKO MApaMETPOB OYpOBOro 000pyIoBa-
HUS BKIHOYAKOT OJHO HJIHM HCCKOJIBKO H3 H3Mepem{0ﬁ CKOPOCTH BpALUCHUA HA MOBEPXHOCTH, HSMGpGHHOﬁ CKO-
POCTH NMOTOKA HA MOBEPXHOCTH, H3MEPECHHOTO MOJOKEHUS OJIOKA HA MOBEPXHOCTH, H3MEPEHHOH CKOPOCTH 0JI0-
Ka, H3MEPEHHOTO JABICHHUA B 3a00€ CKBAXUHBI, H3MEPEHHOH CKOPOCTH MOTOKA B 3200€ CKBAXKHHBI, H3MEPEHHOH
TEMIICPATyPhI B 3200€ CKBAYKHHBI H H3MEPEHHO! MIIOTHOCTH OYPOBOT0 PacTBOPA B 3a00€ CKBAXKHHBI.

12. Cucrema no .11, oTaHyaromasncs TeM, 4ro 00K HIPABINYCCKOTO MOJCTHPOBAHHUS CO3AAET MOJCTD B
peasbHOM BPEMEHH 3KBHBAJICHTHOH IHPKYIMPYIOIICH MIIOTHOCTH HA OCHOBE NMAapaMeTpoB OypoBOro 000pyaoBa-
HHA, BKJIFOYAOIIHX OJHO HJIIH HECKOJIbKO H3 HSMGpGHHOﬁ CKOPOCTH BPAIICHHUA HA NMOBCPXHOCTH, HSMGpGHHOﬁ
CKOPOCTH NMOTOKA HA IOBEPXHOCTH, H3MEPECHHOIO IMOJIOKEHHUS O0KAa HA NMOBEPXHOCTH, H3MEPECHHOH CKOPOCTH
OJI0Ka HA MOBEPXHOCTH, U3MEPEHHOTO JABJICHUS B 3a00€ CKBAXKHHBI, H3MEPECHHOH CKOPOCTH MOTOKA B 3a00e
CKB)KUHBI, H3MEPEHHOH TeMmeparypsl B 3a00€ CKBa)KHHBI H H3MEPECHHOH IIIOTHOCTH OypOBOTO pacTBOpa B 3a-
00€ CKBOKUHBI.

13. Cucrema no .10, OTIHYArOIIAACA TEM, YTO OJIOK FHIPABINYCCKOTO MOJCITHPOBAHHUS CO3AAET MOJCTD B
pEATbHOM BPEMEHH 3KBHBAJICHTHON LMPKYJMPYIOIEH MIOTHOCTH HA OCHOBE MAapaMETPOB, BKIOYAIOIUX OJHO
WIH HECKOJIBKO M3 ITyOMHBI BOABI, ITyOMHBI CKBAXKHHBI, THAMETPA 00CATHOH KOJTOHHBI, BHYTPCHHETO AHAMETPA,
yIia HAKJIOHA, JUAMETPA IMOJBEMHOIO MEXAHM3MA, KOH(HUrypauuu OypPHIBHOH KOJOHHBI, T€OTEPMHUUYECKOIO
IPAJHEHTA H THAPOTEPMHUYECKOTO IPAHCHTA.

14. Cuctema no m. 10, OTIHYAKOIIAACS TEM, YTO 30HA OC30MACHOTO JABICHUS OTPAHHYCHA C OJHOM CTOPOHBI
NOPOBBIM JABJICHHEM, 4 C APYTOH CTOPOHBI - JABJICHUEM THAPOPA3PHIBA.

15. Cucrema no 1. 14, OTIHYAKOIIAACA TEM, YTO MPCABAPUTEILHO 3aJaHHBIC KOI((DUIUCHTHI OC30MaCHOCTH
BKJIFOYAIOT C OJJHOH CTOPOHBI BEJIMUUHY CMCIICHHA B IMPOLEHTAX, KOTOPAask OOJbIIE, YEM MOPOBOE JABJICHHE, A C
JPYTOH CTOPOHBI - BEIHYHHY CMELICHHUA B IPOLICHTAX, KOTOPAs MEHbIIE, YeM JABICHHE THAPOPA3PHIBA.

16. Cucrema no m.10, OTIHYAKOIIAACS TEM, YTO 30HA OC30MACHOTO JABJICHUS OTPAHHYCHA C OHOH CTOPOHBI
CMHHAIOIIUM JABJICHHEM, A C APYTOi CTOPOHBI - AABICHHEM THIPOPA3PHIBA.

17. Cucrema no m.16, OTIHYAKOLIAACA TEM, YTO MPCABAPUTEILHO 3aJaHHBIC KOI(D(DUIUMCHTHI OC30MaCHOCTH
BKJIIOYAOT C OJJHOH CTOPOHBI BEJIMUHUHY CMCIICHHSA B IMPOLIEHTAX, KOTOPas OOJIbINE, YEM CMHHAIOILIEE JABJICHHUE,
a C Apyrou CTOPOHBI - BEIMYHHY CMEHICHUA B MMPOLEHTAX, KOTOPAs MEHBIIE, YEM JABJICHHE THAPOPA3PHIBA.
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JlaBneHue

I'mybuna

JlaBneHue rupopaspbisa

ITopoBoe naBneHue

220

JEMCTBUE DODEKT

ITo mepe yBenudeHust 06/MUH S ysenuuusaercs

ITo mMepe ymeHbLeHHsT 00/MUH OUIT ymenbLIaeTcst

ITo Mepe yBesnueHUst CKOPOCTH
pey P OUIT yBenuunsaercs

[IOTOKA
ITo Mepe yMeHbILIEHUS] CKOPOCTH

pey P OLIT ymenbLuaeTcst
MOTOKa
Bo Bpems criycka OUIT ysennunBaercs

Bo Bpems nogbema OUIT ymeHbLiaeTcst

IMpu pacipeHny BHyTpH OUIT yBennumnBaercs

IMpy pacipeHny CHapysKH OLIT ymexbLuaeTcst

ITpu 06paboTke cMbIBaHHEM DU ysenuuuBaercs

IMpy BbIKAUMBAHUYI OLIT ymenb1uaercst
Our. 3
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OIEPALIMU

BAXXHBIE [TAPAMETPBI

Crryck/moabem

[TonoxxeHue 610ka U CKOPOCTh OJI0Ka (rIyOHUHA TOrPY>KCHUS JOJI0TA)
(CKOPOCTb IIOTOKA, a TAKKC BCIIMYMHA 0O/MUH IMOCTOSIHHAS U PaBHAs HYJIIO)

bypenue

0JI0)KCHHC ©JI0Ka M CKOPOCTb 610K (riyOuHa MOrPY>KEHUS A0JI0TA),
CKOPOCTH MOTOKA, a TAKOKE 00/MHH PEryIHPYIOTCS M MOTYT U3MEHSTHCH

Pacirupenue

[NonosxeHue 610Ka, CKOPOCTH MOTOKA, A TAKKE OO/MHUH PETYIHPYIOTCS U
MOTI'YT H3MCHSATHCSA

Oo6padoTka

ICMBIBAHHCM

[TostosxeHuE B10Ka, CKOPOCTD OJI0KA, & TAKXKE CKOPOCTh MOTOKA
PErVJIUPYIOTCS U MOTYT U3MCHSTHCS

L [upxynuposaHue

CKOPOCTB MOTOKA PETYIMPYETCS M MOMXKCT U3MEHATbCS

CKonpKeHUC

[TonoxeHne 61oka, CKOPOCTh OJIOKA, a TAKKE CKOPOCTh MOTOKA
PETYJIHUPYIOTCSA U MOTYT H3MCHATHCA

BrikaunBaHHC

[Tonoxenue 6oka, CKOPOCTh OJIOKA, a TAKKE CKOPOCTh MOTOKA
[pEryIHPYIOTCS U MOTYT H3MCHATHCA

Our. 4
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CKBAX>XUHbI

e e o - -

010K
MOJIETNPOBa-
HHsl

500

N

570

<R R

Mognenupytowee
yCTpOIiCTBO
BEMYLUKX
napameTpoB

Monynb
yNpaBieHHst

A i

_._._J._._._.é_._._

OxkpaH

580

SIS

[Tapamerp
HACTPOMKU
CKOPOCTH
BpaLIEHHUS

sp5 | Mapawerp | .
HACTPOHKH

CKOPOCTH
NnoTOKa

ITapamerp
HaCTpOMKH
Onoka

dur. 5

-15-



620

630

640

650

660

670

038033

600

Haxoxnenne orpaHHueHuii CKBaXHHbI U
arperara

Haxosxpenue 30451 O€30MaCHOrO AaBEHS

Haxosxnenue koaduumenTos be3onacHocTi

f,

Onpenenerue HKBHBANEHTHOM LMPKYIALHORHOI

TJIOTHOCTH B PEAIbHOM BPEMEHH

\

Onpenenerue TOro, ABAAETCA 11 BOSMOKHOM
OMTHMIBALIIS B TIpEfieNax koddduuuenTos
fe3omacHocTH 30HbI 0E30MACHOTO AABEHNS

Ja

Onpenenenue ONTUMATBHOTO MapameTpa
OypeHust 175 H3MEHEHUS W BETHUHHbI
WU3MCHCHUA

W3menenue napaverpa Oypenus

dur. 6
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740

735

730
\

CereBoe
YCTPOKCTBO
XPaHEHHs!

\

038033

700

705

\

Yerpoiictso
oToOpaxeH s/
CEHCOPHBIIT IKpaH

Cereoe
YCTPOHCTBO

unrepdeiica
"

K

Komnsrotep

Knasuarypa

JlokanbHoe

yCTPOHCTBO
XPaHCHHS

Mbuimka

®dur. 7

YerpoiictBo
B3aMMOJIEHCTBHS
YeNoBeKa ¢
KOMIIBKOTEPOM

710

715

720

725

@ EBpasuiickas naTeHTHas opraHu3aums, EAMNB

Poccusi, 109012, MockBa, Manbli1 Yepkacckuid nep., 2
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