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(57) Cucrema 1y1st aBTOMATH3MPOBAHHOTO OypEHHs Ha
OCHOBE MOJETIH COICP’KUT MHO)KECTBO HA3EMHBIX JIaT-
YHKOB, BBITIONHEHHBIX C BO3MOXKHOCTBIO M3MEPEHHSA
OJTHOTO WJIM HECKOJIBKUX MapaMeTpoB OypoBoro o6o-
PYZOBaHHUS B PEaJbHOM BPEMEHH, THAPABINICCKHHA
OJIOK MOJEIMPOBAHUS, BBHIIIOJTHEHHBIH C BO3MOXKHO-
CTBIO CO3/IaHISI MOZETIH B pEeaTbHOM BPEMEHH YKBUBA-
JIEHTHOM LUPKYJIALIMOHHON IVIOTHOCTH HA OCHOBE O[1-
HOTO HJTH HECKOJBKHUX IapaMeTpoB OypoBOro o6opy-
JOBaHUSI, MOAYJb YIPABICHUS, BBIITOTHEHHBIH C BO3-
MOYKHOCTBIO HETIPEPHIBHOTO OMPEACICHUS TOTO, Ha-
XOIUTCS JIM SKBUBAJIICHTHASA IUPKYJIIMOHHAS TUIOT-
HOCTP B TIpe/ieNnax MpeaBapuTeIbHO 3aJaHHBIX KO3(-
(unmeHToB 6€30MacHOCTH 30HBI O€30IIaCHOTO JIaBiie-
HUS, 1 MOJENUPYIOIIee yCTPOHCTBO BEAyIIHUX Mapa-

METPOB, BBINOJHEHHOE C BO3MOXKHOCTBIO OIpeere-
HUSI, KOTJa SKBHBAICHTHAs IUPKYISAIMOHHAS IUIOT-
HOCTb HAXOJWTCS B IIPEAEIaX MPEIBAPUTEIHHO 3a1aH-
HBIX KO3 PHUIIIEHTOB 6€30MaCHOCTH 30HBI Oe30TacHO-
TO JaBJICHU, ONITUMAIBHOTO MTapaMeTpa OypeHHs AIs
M3MEHEHHS U ONTUMAIIbHON BETMYNHBI I3MEHEHUS T1a-
pameTpa Oypenust. Momyns yripaBiIeHHs aBTOMaTnye-
CKH M3MCHSACT IapaMeTp HACTPOWKH OypoBoro 06o-
PYZOBaHUS, COOTBETCTBYIOIINI ONTHMAIbHOMY Tapa-
MeTpy OypeHus U1 N3MEHEHHS, Ha ONITUMAaJIbHOE 3Ha-
YeHHe nmapaMeTpa OypeHHs HIH BBIBOIUT ONTHMAaJIb-
HBII apameTp OypeHus Ul U3MEHEHUS U ONITHMAaJIb-
HOE 3Ha4YEHHE MapaMeTpa OypeHus Ha 3KpaH IS pyd-
HOW HACTPOUKH OypPOBBIM MacTEpPOM.
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ABTOMATHU3MPOBAHHOE BYPEHUE HA OCHOBE MOJEJIN

MNPEATIOCBUIKH M30BPETEHH A

[0001] Bo Bpems TpaauIMOHHBIX oOmepaunuii OYpCHHS MPOMBIBOUHASA JKHIKOCTh, KOTOPYH) HHOTJA HA3BIBAIOT
OYypOBBIM PACTBOPOM, LHPKYJIHUPYET MO CHCTEME S>KHIKOCTHOH HPOMBIBKH, PACMOJI0KCHHOW HA MOBCPXHOCTH
CKBOKMHBI WM BO3Je Hee. [IPOMBIBOYHYIO JKHIKOCTh IPOKAYUBAKOT HEpe3 BHYTPECHHHH NPOXod OypHIBLHON
KOJIOHHBI, uepe3 OypoBOE JOJNOTO M Ha3ad K IOBEPXHOCTH HYepe3 KOJBLEBOC INPOCTPAHCTBO MEKAY CTBOJIOM
CKBXUHBI H OypHIbHYI TPyOy. OCHOBHAA (DYHKIHUA MPOMBIBOMHOM >KHAKOCTH 3aKIFOYACTCS B IOJICPKHBAHUH
JABJICHASA BHYTPH CTBOJA CKBAKHHBI I MPCIOTBPAINCHHSA THAPABIHYCCKAX YAAPOB W OOPYIICHHS CTBOJA
CKBKUHBIL. J[OTMONHATCIBHBIC (DYHKIUH IPOMBIBOYHOH SKHIKOCTH MPCAYCMATPHBAOT NCPESMCIICHHE OYPOBOTO

mTaMa K MOBCPXHOCTH U OXJIAKACHUC 6yp0130r0 J0JI0TA.

[0002] [ns oOecrmedeHHS KOHTPOJNSI HAA CKBAXWHOH THAPOCTATHYCCKOC MABICHUE HPOMBIBOYHOH >KHIKOCTH
HOJICPKABACTCA HA COOTBCTCTBYIOIICM YPOBHE sl MPOBOAWUMOIO BHAa omcpanmu. Kak mpaBWio, JaBICHHC B
CTBOJIC CKBAKHHBI MOJACPKHBACTCSA B IPEACIAX 30HBI OC30IACHOTO JABJICHISA, OTPAHHYCHHON C OJHOH CTOPOHBI
ar00 MOPOBBIM JABJICHHEM, THOO CMHHAFOIINM JABJICHHCM, a C APYTOil CTOPOHBI JaBICHUEM THApPOpas3phBa. Ecm
MOPOBOC JABJICHHC BBIIIC CMHHAKOMICTO JABICHHSA, TOPOBOC AABICHHUE UCHONB3YSTCA B KAUCCTBE HHYKHCH TPAHHUIIBI
JABICHAA HA TIPCIYCMOTPCHHOH TIJIyOMHC 30HBI OC30IACHOTO JaBICHHMA. [IopoBOC IJAaBICHHEC OTHOCHTCA K
JABJICHUIO, IIPH KOTOPOM INIACTOBBIC JKUAKOCTH MOIYT HIPOXOAWUTH B CTBOJ CKBAXHHBI C NOMOIIBIO TakK
HA3bIBACMOTO THIPABIMYCCKOTO yAapa. I HOANCP:KHBAHUA KOHTPOJ HAJ CKBAKHHOH IABICHHC B CTBOJIC
CKB)KHHBI COXPAHACTCA 00JICEC BRICOKHM, YeM IOPOBOC JAABJICHHE, UL NMPESIOTBPAIICHHA HEKEIATCIBHBIX MPHTOKOB
SKHIAKOCTH B CTBOJ CKBOKHHBI. Y TUKSIUTEIIH MOTYT JOOABIATHCA B MPOMBIBOYHYIO JKUIKOCTD C LEIBI0 YBEIIMUCHUSA
IVIOTHOCTH JKHAKOCTH H OOCCHEYCHHS TOTO, YTOOBI T'HAPOCTATHYCCKOE AABICHHE OCTABAJIOCH BBIIIC IOPOBOTO
JapneHusA. Eciu cMMHArOIIEe JABJICHHC BBINIE TNMOPOBOTO JABJICHHUS, CMHUHAIOIICE ABICHHE MHCHONB3YETCA B
KA4eCcTBE HIDKHEH IPaHHIBI JABJICHHA HAa IMPEIyCMOTPEHHOH I'lyOHHE 30HBI Oe30macHOro JaBieHus. CMHHAroIee
JABJICHHC OTHOCHTCS K JABJCHHIO, IIPH KOTOPOM CTCHKH CTBOJA CKBAKHHBI PA3PYLIAFOTCS CAMOCTOATCIBHO. [t
MOCTOSAHHOIO TNOOACPKHUBAHHA CKBAXKHHBI B XOPOIIHX pa60‘II/IX YCIOBHAX OABJICHUC B CTBOJIC CKBAKHHBI
COXpaHAeTCsA OoNee BBICOKHM, YCM CMHHAIONICC JABICHHE, M1 IMPCAOTBPAINCHHS HEKEIATCIPHOTO OOPYIICHI
cTBOJNA CKBaXHHBL. C JPyroif CTOPOHBI CHCKTpAa AABICHHC THAPOPA3pPBIBA HCIONB3YCTCA B KAUCCTBES BEPXHEH
TPAaHMIBI JABICHHSA HA NPEAYCMOTPCHHOH TIyOHHC 30HBI OC30MACHOTO MAaBICHHA. JlaBICHHC THAPOPA3PhIBA
OTHOCHUTCA K JABJICHHIO, ITPH NPCBBILUCHUNA KOTOPOTO TPCIIUHEI B IJIACTC H IMMPOMBIBOYHBIC KUAKOCTH MOIYT OBITh
NOTCPSHBI B MacTe. [ MOAACP)KUBAHUA KOHTPOJA HA CKBAYKWHOW JABJICHUC B CTBOJIC CKBAYKHHBI COXPAHACTCS

60J1ee HUBKAM, YeM JABJICHAC THAPOPA3PHIBA, UL IPEAOTBPALICHHS HOTEPH GYPOBOTO PacTBOpA.

[0003] Taxwm o6pa3om, 30Ha OC30MACHOTO JABICHUSA, C OJHOW CTOPOHEI, OTPAHHYCHA JTHOO MOPOBBIM JTABJICHHCM,
00 CMHHAIOIIAM JABJICHHCM M, C JAPYTOii CTOPOHBI, JABICHUCM THAPOPa3pbiBa. [aBICHHC BHYTPH CTBOJA
CKBA)KHHBI TOCTOSHHO JOJDKHO TOJACP)KUBATBCS B TPEACHax JTOH 30HBI O€30MacHOTO JaBICHHUS I
MPSIOTBPALICHAS TAKUX HEKCIATCIBFHBIX ABICHHM, KAK THAPABIMYCCKHC YIAPHL, OOPYIICHUC CTBOJIA CKBAKHHBI H

noTepst OypoBOTO pacTeopa.

KPATKOE HU3JIOXEHWE CYINTHOCTHU M30FPETEHW A
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[0004] CormacHo OAHOMY AacmEKTy OJHOTO MM HECKOJIBKHX BapHAHTOB OCYINCCTBJICHHA HACTOSIICTO
H300pETCHI CHCTEMA A1 aBTOMATH3HPOBAHHOTO OypeHHA HA OCHOBE MOJCIM COACPKMT MHO)KECTBO HA3EMHBIX
JATYHKOB, BBIIOJTHCHHBIX C BO3MOXKHOCTBIO H3MCPCHHSA OJHOTO MM HECKOJBKHX IIApaMETpOB OypOBOTO
000pyIOBaHUS B PEATBHOM BPEMCHH, THAPABIMYCCKUH OJIOK MOJCIMPOBAHHA, BBINOJTHCHHBIH C BO3MO’KHOCTBIO
CO3JaHMA MOJACIH B PCATbHOM BPEMCHH SKBHBAJICHTHON HHPKYIALUHOHHOH IUIOTHOCTH HAa OCHOBE OJHOTO HIH
HECKOJBKUX IIapaMeTpoB OypoBOro 0OOPYJOBAHUA, MOXAYJIb YIPABICHHA, BBINOJTHCHHBIH C BO3MO)KHOCTBIO
HETIPEPBIBHOIO ONPEACICHHA TOTO, HAXOAWTCA JU SKBHBAJCHTHAA IMPKYJ/UIIUOHHAA IUIOTHOCTH B IIPEAeiax
IPEeIBAPHTEIBHO 3aJaHHBIX KO3((UIHECHTOB O€30IACHOCTH 30HBI OE30IIACHOTO [JABICHHA, H MOJCIHPYIOLICE
VCTPOHCTBO BEAYIIMX MAPAMETPOB, BBHINOJHCHHOC C BO3MOKHOCTBIO ONPCIACHICHHSA, KOTAA 3KBHBAJICHTHAS
OUPKYJSIMAOHHAS TIOTHOCTh HAXOJHUTCS B MPEACIaX NMPEABAPHTECIBHO 33aJaHHBIX KO3((PHIHCHTOB OC30MACHOCTH
30HBI OE30TMACHOTO MABJICHHS, ONTUMANBHOTO mapameTpa OYpeHHA IS W3MCHCHHS W ONTHMAJTbHOW BEIHUHHBI
H3MEHEHHA Iapamerpa OypeHmsa. Moayab yIpaBICHHS aBTOMATHUCCKH H3MEHICT NapaMeTp HACTPOHKH OypOBOTro
00OpyIOBAHUS, COOTBETCTBYIOIIMH ONTHMATBHOMY IapaMeTpy OypeHmsA A H3MCHCHHWS, HA ONTHMAJbHOC
3HAUCHHWE MapaMmeTpa OyPeHHs WM BBIBOJUT ONTHMAIBHBIN IMapaMeTp OYpPeHHS UI1 H3MEHCHHSI H ONTHMAJbHOC

3HAUCHHE MapaMeTpa OYPSHHUS HA 3KPAH IS PyYHOH HACTPOIKH OYPOBBIM MACTCPOM.

[0005] CormacHo OmHOMY AacmeKTy OJHOTO HJIH HECKOJBKHX BapPHAHTOB OCYINCCTBICHHS HACTOSIICIO
H300peTCHUA CMOCOO ABTOMATH3HPOBAHHOTO OYpPCHUSA HA OCHOBE MOJCAH BKIOYACT HAXOKACHHC 30HBI
6€301acHOTO aBJICHHS, HAX0KICHUE MPEABAPUTEIBHO 3aaHHBIX KO3((PHUIHEHTOB OC30MACHOCTH B MPEACIaX 30HBI
0C30MacHOTO JABJICHHSA, ONMPEACIICHUC SKBHBAICHTHOH LMPKYIALHOHHON IDTOTHOCTH B PEAJbHOM BPEMCHH HA
OCHOBEC THAPABIHYCCKOW MOJCIHM, HENPEPHIBHOC ONPEACICHHEC TOTO, HAXOOUTCA JIH  JKBHBAJCHTHAA
LIUPKY IAMHOHHAA IUIOTHOCTH B Ipeaeiax Kod(p(HIHECHTOB OS30MaCHOCTH 30HBI OC30IMACHOTO JABICHHA, H, CCIIH
SKBHBAJICHTHAA LMPKYJIHOHHAA IUIOTHOCTh HAXOAUTCA B mpeAeaax Ko PUIHUECHTOB 0S30MaCHOCTH, ONPEACICHUC

ONITHMAJIBHOTO MapameTpa Oy peHus A H3MCHEHHA H OITHMATBHOTO 3HAYCHHA TapaMeTpa OypeHH.

[0006] [pyrue acmekThl HACTOSAMICTO H300PETCHHS OyAyT OYCBHIHBI W3 CICAYIOINETO OMHCAHHSA H (POPMYJIBI

H300PCTCHHUSL

KPATKOE OIMMCAHUE TPAOUYECKHNX MATEPHUAJIOB

[0007] Ha ¢ur. 1 mokaszaH BHA B IIOTIEPESUHOM Pa3pe3e TPATHIHOHHOH onieparun OypeHUSL.

[0008] Ha ¢ur. 2 nokazana 30Ha OE30MACHOTO AABJCHHS B COOTBETCTBHH C OJHUM HJIH HECKOJBKHMH BaPHAHTAMHU

OCYIICCTBJICHUA HACTOAICTO I/1306pCTeHI/I}I.

[0009] Ha ¢ur. 3 moka3ana Tadnuma AeHcTBHH U X 3Q(EKT HA HYKBUBAJCHTHYIO IUPKYSAIMOHHYIO IUIOTHOCTD B

COOTBCTCTBHHU C OAHHUM HJIH HCCKOJBbKHUMH BAPHAHTAMH OCYIUCCTBIICHHA HACTOAIICTO H306peTCHI/I}I.

[0010] Ha ¢ur. 4 noxazana Tabimna onepauuii W BaKHBIC MAPAMETPHI OYPEHHS, BISIOIIC HA SKBHBAJCHTHYIO
OUPKY/SIOHOHHYIO IUIOTHOCTh B COOTBETCTBHH C OJHHM MM HECKOJBKHMH BAapHAHTAMH OCYINCCTBIICHHA

HACTOAMICTO H300PETCHUS.

[0011] Ha ¢ur. 5 moka3aHa cuCTeMa I aBTOMATH3UPOBAHHOTO OYPCHHA HA OCHOBE MOJCTH B COOTBCTCTBHH C
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OJHHUM HJIH HCCKOJBKHUMH BaApHAHTAMH OCYIICCTBJICHUA HACTOAILICTO H306peTeHI/I}I.

[0012] Ha ¢ur. 6 nokazaH crnoco0 aBTOMAaTH3UPOBAHHOTO OYPEHHS HA OCHOBE MOJCIH B COOTBETCTBHHU C OJHUM

HJIH HCCKOJIbKUMH BapHAHTAMH OCYIICCTBIICHUS HACTOALICTO H306peTCHI/I}I.

[0013] Ha ¢ur. 7 moka3zaHa KOMIBIOTCPHAS CHCTEMa I ABTOMATH3HPOBAHHON CHCTEMBI OYpPCHHS HA OCHOBC

MOACTIH B COOTBCTCTBHH C OJHUM HJTH HCCKOJIbKHMHU BAPHAHTAMM OCYIICCTBJICHUA HACTOAILCTO I/1306peTeHI/[$I.

[NOJPOBHOE OIMMCAHUWE U30BPETEHW S

[0014] OnmwH wWiH HECKOTBKO BAPHAHTOB OCYINCCTBICHHSA HACTOSINCTO W300PCTCHHA OMHCAHBI IOAPOOHO CO
CCBUIKOH Ha CONMpOBOAWTEIbHBIC (HUTyphl. [m1 obecmeueHHS MOCICAOBATEIPHOCTH OJMHAKOBBIC JICMCHTHI HA
pa3mIHBIX (pUTYpax 0003HAUCHBI OJWHAKOBBIME CCBHIIOUHBIMH TMO3HIHAMH. B ClieayronieM moapoOHOM OMHCAHHH
HACTOAIICTO I/1306peTCHI/I$I H3JIOKCHBI KOHKPCTHBIC ACTATIH, 4T0OBI 0OCCIICUNTE MOJIHOC MOHHMAHHC HACTOAICTO
n300peTeHUs. B apyrux ciydasx HE ONMCAHBI NMPHU3HAKH, KOTOPBIC XOPOINO H3BECTHBI CIICIUANHCTY B JAHHOH

obmactu TCXHHUKH, YTOOBI H30CKATh 3aTPYAHUTCIbHOTO MOHUMAHWA OMMUCAHIA HACTOAIICTO H306pCTCHI/I}I.

[0015] TpamummoHHBIC omepanuy OYypeHHSA PETYJIHPYIOTCA BPYYHYIO OYpPOBBIM MAcTEpOM, KOTOPBIH HECET
OTBCTCTBCHHOCTh 34 JKCIUIyaTAllME) PAa3HBIX arperaroB Ha OYypoBOM OOOPYIOBAHHWH, BKIIOYAOIMIEM OcC3
OTPaHHYCHNS OJHH HIIH HECKOJBKO HACOCOB 1A OYPOBOTO PACTBOPA, BEPXHHUI MPHBOA UIIH CTOJ POTOPA U OYPOBBIC
neOeaku. BypoBoli MacTep YCTAaHABIHBACT pPAsHBIC HMApaMeTPsl MM OYPCHHA, BKIFOYAIOIMNC OC3 OTPAHHYCHHA
CKOPOCTh IOTOKA OYPOBOTO PacTBOPA, KOTOPBIN HACOCH! sl OYPOBOTO PACTBOPA JOCTABIAIOT B 32001 CKBAKUHBIL,
CKOPOCTh BpAINCHHA BEPXHETO INPHBOAA/CTONA POTOPA, KOTOPBIH BpamaeT OYpWIBHYIO KOJOHHY, a TakKe
MOJOKEHHE H CKOPOCTh OJOKAa NMpH chycke, OypeHHH, MOABEME M JAPYTHX ONEPAalHAX NPH CTPOHTCIHCTBE
ckBaKuHBL. Kakx mpaBuio, OypoBoil MacTep NOIBITACTCS CICAOBATh NPEIBAPHTCIBHO 3aJAHHOH KOHCTPYKIMU
CKBA)XKWHBI HJIH HWHCTPYKIMSAM MPESICTABUTEISA OmEpaTopa Ha OypoBOM OOOPYIOBAHWH. 3HAYCHHUS NApaMETPOB
OypeHHsI, KOTOpPBIC YCTAaHABIMBACT OypOBOil MacTep, Kak NPAaBHJIO, OCHOBAHBI HA HABBIKAX W HHOTAA Ha
HMHUTAAOHHBIX MOZC/IIX, BBINOJHACMBIX NCPCA TCM, KaK HAYTHCTCA 6ypeHHe. OHHaKO HUMHUTALUOHHBIC MOACTIH
MOTYyT OBITh OCHOBAHBI HA OOHOM HJIA HCCKOJBKHX IMPCAMOJIOKCHHUAX, KOTOPBIC MOTYT OBITh HJIH HE OBITH

TPABUJIBHBIMHA.

[0016] Psx uCTOYHHKOB OMIMOKH BO3MOYKCH ITPH BO3BCACHHM CKBAXHHBI IO PYYHBIM KOHTPOJEM OypOBOTO
Mmactepa. JIroboe WM HECKONBKO W3 OIMOKHM 4YENOBEKA, MOTPCITHOCTH MOJCIHPOBAHUS WM ONIMOOYHBIX
TIPEATIONOKEHHH MOTYT CTaTh NPHYHHOH HCIIOJB30BAHHS HEIPABHIBHBIX IIAPAMETPOB OYPCHHS, UYTO HMECT
KaTacTpo(uyeckue MOCICACTBHA UL MPOLECCa CTPOUTEIbCTBA CKBAKHHBI THOO C TOYKH 3pCHHSA OC30TMACHOCTH,
b0 C IKCIUTyaTaIMOHHOHW TOYKH 3peHmdA. Jlake ecnu mapaMeTpsl OYPEeHHS YCTAHOBJICHBI C TOYHOCTBIO IO
HAWJIyYOIHX PAcyeTOB HACANBHBIX 3HAYCHHH, TPAJAMIHOHHBIC OICpanuu OypeHHs, NMPOBOAMMBIC CETOTHSI, HE
NMPUHEMAIOT BO BHUMAHHC B PEATPHOM BPEMEHH TEKyIUEE JABJICHHC B CTBOJIC CKBAKHUHBI H IPEAIOIATACMYO HITH
MOATBEPKICHHYI0 30HY OC30MACHOTO JABJICHUS, YCTAHOBJICHHYIO IIOCPEACTBOM IIOPOBOTO JABJICHHUS HIIH
CMUHAIOIICTO TABJICHUA U JAaBJICHHA THIPOPA3PBIBA HA Pa3HBIX IiyOmHax. TaxuM oOpa3oM, OypoBoii mactep OyIer,
KaKk IPaBHJO, JKCIUTyaTHPOBAaTh PA3HBIC arperarsl Ha OCHOBC ITAPAMETPOB OYPEHUS, KOTOPHIC HE SIBISIOTCSA
HCATBHBIME M B HEKOTOPBIX CIy4asX ABJLIIOTCA MPOCTO HEMPABHIBHBIMH, YTO MOJKET BBI3BATh JHOO IAJCHHUE

AaBJICHUSI B CTBOJIC CKBAXXKHUHBI HIDKC IIOPOBOT0 AABJICHUA HJIH CMHUHAIOIICTO AABJICHHA, by (01} noABCM BBIIIC
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JABICHHA THAPOPA3PHIBA, CO3MABAA IHAPABIHYCCKUE VAAPHI, OOPYIICHHE CTBOJA CKBAKHHBI HIIH MOTESPIO OYPOBOTO
pacTBopa. OTH HE)KEJIATCIIbHBIC ABJICHHS YCHIMBAIT OOIIUIA PHCK B OTHOINCHUU OYPESHHA CKBAKUHBI H BBI3HIBAIOT
3HAYHTEIbHBIC YOBITKA NPH HENPOIYKTHBHOM BPEMCHH IMPOCTOS, 3aACPIKKE MPOUM3BOJCTBA, 3aTpaTrax HA arperarsl,
3aTparax Ha OIUIATY TPYJa, a TaKke 3aTparax Ha obOecrmeueHHe OS30MacHOCTH M BO3MEHICHHE YOBITKOB. J[ma
NPEeJOTBPALICHHA 3THX NPOOJIeM NPOBOAUMBIC B HACTOSAIIECE BpeMdA PabOTHI ABIAIOTCA OOBMHO MAaKCHMATbHO
00XyMaHHBIMH, IIPH 3TOM HCIIOJIB3yEMbIC ITAPAMETPHI SABJIIIOTCA OUCHb KOHCEPBATUBHBIMH. JTa MPAKTHKA IPHBOUT

K He3(D(PeKTUBHOCTH H, B CBSI3H C 3THM, 3HAUUTEIBHON pacTpare ACHET.

[0017] CoOTBEeTCTBCHHO, B OJHOM HJIH HECKOJBKHX BAPHAHTAX OCYINCCTBJICHHSA HACTOSINETO H300PCTCHHS B
CHCTEME U CIOCOOE aBTOMATH3HPOBAHHOTO OYPCHHA HA OCHOBE MOJCIIH HCTIOIBb3YIOT MOJCTH B PCATBHOM BPEMCHHU
TEKYIICTO JABICHHS B CTBOJIC CKBAKHHBI (MM 3KBHBAJICHTHYIO LHPKYJUILHMOHHYIO IUIOTHOCTh) M ABTOMATHYCCKHU
VCTAQHABJIMBAIOT TMAPAMETPHI pOXHMA OYpPEHHS 10 3HAUYCHWH, KOTOPHIC IIOJACPKUBAIOT JABICHHEC B CTBOJIC
CKBKUHBI B TPCIACIAX 30HBI OC30MACHOTO MABJCHUSA TAaKAM 00pa3oM, YTOOBI OOCCTICUMBAIACH BO3MOIKHOCTB
TIPOBEACHUS oreparmii OypeHHsT MaKCHMadbHO ObICTpO W 3(pekTuBHO. MoAenah B pEaJbHOM BPEMEHH MOXKET
MIOJICYNTHIBATh JABJICHUC B CTBOJIC CKBAXKHHBI (MJTH 3KBHBAJCHTHYIO IUPKYJLSIIHOHHYIO IDIOTHOCTB) AU LEJIOTO
CTBOJIA CBEPXY JOHHU3Y, YUHTHIBAA HH(POPMALHEO, KACAOIIYIOCS CTBOJIA CKBAKHHBI, BKIFOUAs O3 OTPAaHIUCHHUS OTHO
HJIH HECKOJIBKO M3 TJIyOHHBI CKBAXKHHBI, TTyOHHBI 00CAIHONW KOJOHHBI, BHYTPCHHUX AWAMETPOB, YIJIOB HAKIOHA,
IIyOMHBI BOJBI, JWAMETPA IIOXBEMHOIO MEXaHW3Ma, KOH(Urypanwu OypHIBHOW KOJIOHHBI, TCOTCPMHYCCKUX
TPaJUCHTOB, THAPOTEPMHUYCCKUX I'PAJHCHTOB H IapaMEcTPOB OypEHHS B PEATbHOM BPEMCHHU, TAKHX KAK CKOPOCTh
MOTOKA, CKOPOCTh BPAIICHUS, IMOJIOXKCHHE OJI0Ka (TakKe Ha3bIBacMOE IIyOMHOH MOTPYKEHHA I0J0Ta), CKOPOCTh
Omoka u cBoiicTBa OypoBoro pacteopa. CICHHATHCTY B JaHHON 00JACTH TEXHHKH OYyJCT MOHATHO, YTO PCATBbHOC
BpEMs, HCHOJIb3YEMOE B 3TOM OIHCAHUM, 03HA4YACT OJIU3KOE K PEAbHOMY BPEMS U3-3a 3aJCPKKH PabOTHI JATHHKA,
3a7CPKKH NIEPEfavyy M NMPHEMA JAHHBIX, 4 TAKOKE 3a4CP)KKH B 00pabOTKEe JAHHBIX. B 3TOM KOHTEKCTE BO3HHUKINHUE
OOBCAUHCHHBIC TEPHOABI 3aJCPKKH COCTABILIIOT MOPSAKA HECKOJIBKHX CCKYH, B OTIMYHC OT OJHOH MHHYTBI HIIH

HECKOJBKHUX, U ABJIIOTCS IO CYLIECTBY PeaabHBIM BpeMEHEM UL paboT Ha OypoBOM 000Py IOBAHHU.

[0018] Mosxxer oOmpeeAThCd ONTHMANBHAS IOCICAOBATEIBPHOCTh H3MCHCHHH IApaMeTpoB OypeHUs H
ONTHMAJIBHBIC 3HAYCHUA MAPaMETPOB OYPCHHSA, a 3aTEM MPUMCHATBCA K OypoBOMy 00OpYyaOBaHHIO. Mozaens B
PCATBHOM BPEMCHH MOXKCT HCIIPCPBIBHO NMEPECUUTHIBATE JABJICHUC B CTBOJIC CKBAKHHBI, H MPOLECCC MOBTOPACTCA A0
TEX TOp, MOKA [ABJICHHC B CTBOJIC CKBAKHHBI HC OKAKCTCA B MPCACITaX 30HBI OC30MACHOTO JABICHUS H
MAKCHMAJIFHO OJM3KHM K TPCABAPHUTCIHFHO 33aJAHHOMY KO (PHIHCHTY OC30TMACHOCTH OJHOTO W3 TOPOBOTO,
CMUHAIOIICTO JABJICHUSA WA JABICHHA THAPOPA3PhIBA, B 3aBUCHMOCTH OT BHAA MPOBOAUMOIT oneparun. Hampumep,
SCITH OMepanyis, MOTSKAMIAsA POBSACHHUIO, Oy ACT COCOOCTBOBATh CHUYKCHHUEO JABJICHHS B CTBOJIC CKBAKHHBL, KaK,
HAmpuMEp, NIPH NOOABECME, AABICHHC B CTBOJIC CKBAKHHBI MOKCT NIOAACPKUBATBCA HA YPOBHC MOABJICHHA,
MaKCHMAaJIbHO OJH3KOM K HIDKHEH I'paHHIIEC 30HBI OC30MACHOTO AABJICHU, a TaKkkKe K Koa(duimeHTy Oe30macHoCTH,
MO3BOJIIA TaKuM 00pa3oM BBIIOJNHATH NMOABCM MAKCHMANBHO OBICTPO M S(PEKTUBHO, HO B TO K& BpEMs
MaKCHMaJIbHO O€30macHO. AJNBTEPHATHBHO, CCIIM OTNCpaIHs, MOUICKAINAs IPOBEACHHUIO, OyJeT oOecreunBaTh
VBCIHUCHHE JABJICHASA B CTBOJC CKBAKHHBI, KAaK, HAPHMEP, MPU CIYCKE, JABICHHC B CTBOJC CKBAKHHBI MOJKET
NOAZCPKHBATECA HA YPOBHE JABJICHHSA, MAKCHMAIBHO OJH3KOM K BEpXHEH I'paHHUIC 30HBI OC30MACHOTO JABICHUS,
HO HE K KO3(QHIHMEHTY 0€30MacHOCTH, MO3BOJIIA TaKUM 00Pa30M BBIMOJHATH CIYCK MaKCHMAIBHO OBICTPO H

dpdexTuBHO. IIpeHMYINECTBEHHO CHCTEMA H CHOCOO ABTOMATH3HPOBAHHOTO OYPEeHHS HAa OCHOBE MOJCTH
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obecrieynBacT BO3MOJKHOCTh AaBTOMATH3AIMM HA OCHOBE MOJCTH oOnepaumii OypeHHsA, YYHTHIBAS IIPEACIEL
NPOAUKTOBAHHbIC CrielH(puKoi OypoBOro OOOpPYIOBAHUSA, W IABICHMA IIAaCTa, 03 CO3MAHHA HEKEIATCIBHBIX

SBJICHHUH, TAKMX KAaK THIPABIMYCCKIE yAAPHI, OOPYIICHHE CTBOJIA CKBAKUHBI H HOTEPH OYPOBOTO PacTBOpa.

[0019] Ha ¢ur. 1 moxazaH BHI B NONECPESUHOM paspese TpagunuoHHOH omepanuu 100 Oypenmsa. Bypumbaast
ycranoBka 110 MOKET HCIIONB30BATHCA AU BBIIOJHEHHA Psiga (pyHKUHH, BKIOYAd O0e3 OrpaHHYCHHA ONCpalUH
OypeHus, ONepalHy 10 3aBEPIICHHIO CKBAYKHHBI, TEXHOJOTHICCKUE ONECPAlMH W JHKBHIALMOHHBIC onepauuu. Bo
BpeMs omepaniii OypeHusa OypuiabHas yecTaHoBKa 110 MOKET MCTIONB30BAThCA A1 Oy peHHA CTBOJA 120 CKBAKHHBI
COIJIACHO KOHCTPYKIHUH CKBAYKHHBI C LECIBI0 U3BJICUCHHUA HAMCUCHHBIX 3aM1aCOB HC(I)TI/I HIIK Ta3a (CaMOCTOﬂTGJILHO
HE MOKA3aHbI), PACMOJI0KECHHBIX 1o NMoBepxXHOCThEO 130 3emmn. Torma xak Ha (urype moka3aH HA3EMHBIH THII
OypoBoro 00OPyZOBAaHUS, APYTHE THIBI HA3EMHOTO OypPOBOTO OOOPYIOBAHUS, a TAaKXXE BOIHbBIC THIBI OypOBOTO
060pyZ[OBaHI/I}I MOTYT HCIIOJIb30BaThCA B COOTBCTCTBHH C OOJHHUM HJIH HCCKOJbKHMH BAPHAHTAMH OCYIICCTBIICHUA
Hacrosmero m3oopereHus. Crenmuanucty B AaHHOH 0ONACTH TEXHWKH OyJEeT MOHATHO, 4TO 00a THma OypoBOTO

000pYIOBAHUSA, TAKHX KaK HA3CMHBIH W BOTHBIN, XOPOIIO H3BCCTHBI B TAHHOH 00JIACTH TCXHHUKH.

[0020] Ha ¢ur. 2 moxazana 30Ha 200 OC30mMACHOTO JABICHHA B COOTBCTCTBHH C OJHHM KW HCCKOJIBKHMH
BAPHAHTAMH OCYINCCTBJICHHS HAcTosAmero wu3oopereHma Bo Bpems onepammii OypeHms KpaiiHE BaKHO
MOACPKABATh KOHTPOJE HAA CKBAKWHON. KOHTPONBP HAX CKBAKHHON OTHOCHTCA K Crmoco0y HACTPOHKH H
MOAACP/KUBAHNA JABJICHHA B CTBOJIC CKBAYKUHBI (MM 3KBHBAJCHTHOH LHUPKYIAMUOHHON mioTHOCTH 210) BO BpeMs
omepaumii OypeHHA A1 MPESAOTBPAILCHAA MPUTOKA TUIACTOBBIX YKUIKOCTCH B CTBOJ CKBAYKIHBI, OOPYIICHHA CTBOJIA
CKBKUHBI HJTH PA3PyIICHUSA caMOTo macta. 30Ha 200 0c30macHOTO JaBICHHA MPEACTABIACT COOOH IPAIUCHT 30HBI
JIaBJICHUS, OTPAHUYCHHBIN MOPOBBIM AaBJcHUECM 220 WM CMUHAKOIIMM JABJICHUEM (CAMOCTOATEIBHO HE MOKA3AHbI)
HA TICPBOH CTOpPOHE H AaBicHHEM 230 rHIpOpa3phIBa HA BTOPOI CTOPOHE BIOJb I'TyOHWHBI CTBOJIA CKBAKHUHBL Kak
mpaBuio, 30Ha 200 6e30macHOTO JABJICHUS I MPEAYCMOTPEHHOTO CTBOJA CKBAYKUHBI IPEIIAracTCs ONepaTopoM
HA OCHOBC HX TCOJIOTHUCCKOTO aHamm3a W mozeieil. Kak mokazano Ha (urype, 30Ha 200 6e30macHOTO JaBICHUS
MOJKET MCHSATHCS B 3aBUCHMOCTH OT IJIyOHHBI CTBOJIA CKBA)KHHBI. B HEKOTOPBIX Clyuasx, Kak ObLIO YKA3aHO PaHEe,
CMHHAIOIICE JABJICHHE (CAMOCTOATEIHHO HE MOKA3aHO) MOYKET OBITH BBILIC TOPOBOTO AABICHUA. B Takux ciydasx
30Ha 200 OC30MACHOTO MJABJACHHA MOXKCT OBITh OTPAHHYCHA CMHUHAKOINM JABJICHHCM (CAMOCTOSATCIBHO HC

MOKA3aHO) HA IEPBOM CTOPOHE W AaByieHUEeM 230 ruapopaspeiBa HA BTOPOil CTOpOHE.

[0021] Tloposoc maBncHHE 220 OTHOCHTCA K JABJICHHIO MOA3CMHOTO ILIACTA HA MPCIAYCMOTPCHHOW TIyOWHE A
MPETYCMOTPEHHOTO CTBOJA CKBAKHHBL JTO JABJICHHE MOKET 3aBHCETh OT BECa CJIOCB TOPHOHW INOPOABI HAX
IDIACTOM, YTO MOJKET OKA3bIBATh JABICHHEC KAK HA MOPOBBIC JKHAKOCTH, TaK U HA TBEPABIC BEHICCTBA, TAKHE KAK
TOpHAd MOpOJAa WIM Medbuaiiiiie 4acTHUbl. Ecim JaBicHHE B CTBOJNE CKBAKHHBL (MIH 3KBHBAJICHTHAA
LUPKYJSILUOHHAA IIIOTHOCTH 210) magaet HKe NOPOBOTo AaBicHuA 220, IIaCTOBBIC KUAKOCTU MOTYT MMPOTEKATh B
CTBOJI CKBXHHBI, H KOHTPOJb HaJ CKBAKUHOHM MOKET OBITh MOTepstH. CMUHArOMIEE AAaBICHIE (CAMOCTOATECIBHO HE
MOKA3aHO) OTHOCUTCA K MAABICHHIO, NMPH KOTOPOM CTCHKH CTBOJIA CKBAXKHHBI PA3pyLIAIOTCA CAMOCTOATEIIBHO,
TPUBOAS K OOPYLICHHIO CTBOJA CKBAXXWHBI, M HHOIZA OHO SABJIICTCA BhINE IOpoBoro fasiacHusa 220. B Taxux
CIy4asix CMHHAIONIECE OABICHHE (CAMOCTOATCIBHO HE IOKA3aHO) MOXKET HCHOIB30BATBCA BMECTO MOPOBOIO
JasneHusa 220 B KayecTBE IPAHUIBI HAa TepBoii cropone 30HBI 200 Oc3omacHoro mapieHus. /Jlapnenue 230
THAPOPA3pbIBa OTHOCUTCA K AABJICHHIO, IPH KOTOPOM IUTACT THAPABIHMYCCKH Pa3pylIacTCs WK pacmeniercs. Eciau

JIaBJICHUEC B CTBOJC CKBAKUHBI (MIM DKBHBAJCHTHAS IUPKYSIMUOHHAA ILUIOTHOCTH 210) moapIMaeTcs BhILIEC
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mapaeHus 230 ruapopasphiBa, CKBAKUHHBIC KUAKOCTH MOTYT MONAAATh B IJIACT, U KOHTPOJb HAJ CKBAKUHON

MOJKET OBITH TOTCPSH.

[0022] OxpuBajdcHTHAS LHPKYAMOHHYIO MIOTHOCTH («ILID») 210 otHOCHTCAS K S((CKTHBHOH IUIOTHOCTH,
KOTOpas 0OBEIUHACT TEKYIIYIO INIOTHOCTh OYPOBOTO PAacTBOPA U CHIDKCHME JABJICHHA B 3aTPyOHOM IPOCTPAHCTBE.
OLIT 210 npeacrtapier coOoii Mo CYNMIECTBY JABICHHE B CTBOJIEC CKBAKIHBI, BHIPAKCHHOE B BUC YKBHBAJICHTHOTO
Beca Oyposoro pactsopa. s omepaumii Oypenmst DLIIT 210, xax mpaBwiIO, HCTOJB3YETCS BMECTO JABJICHHS B
CTBOJIC CKBQKMHBI, HO CIICHHATUCTY B JAHHOW O0JAaCTH TCXHUKH OyJCT MOHATHO, YTO OHH NPEIACTaBISIOT COOO
aJbTCPHATHBHBIC PEATH3AMH OJHON M TOH ’KE KOHLCHIMH W MOTYT B3aHMO3aMCHIEMO HCHOIb30BaThes. DL 210
MO’KET 3aBHCETh OT Pa3HBIX (PAKTOPOB, BKIIOYAA O€3 OTPAHMYCHHS TCOMECTPHUCCKYIO (POPMY CTBOJIA CKBAKHHBI,
THAPABIMUYCCKOS CONMPOTHBICHUE IOTOKY, JABICHHEC IIOTOKA, IUIOTHOCTh IOTOKA, TEMIICPATYPy >KHAKOCTH H

COACP KAHUE TBEPABIX YACTHILI.

[0023] B oxHOM WM HECKONBKHX BAPHAHTAX OCYINCCTBICHHS HACTOAMICTO H300PETCHHS THAPABIMYCCKAST MOACTD
(HC TIOKA3aHA) MOYKCT MOACYUTHIBATH JABJICHHC B CTBOJC CKBAKWHBI (wmw JL([1) B pecarbHOM BPEMCHH HA OCHOBC
wH(pOPMALHY, KACAFOIMICHCSA CTBOJIA CKBAKUHBI, BKIIOYAd OC3 OTPAHHYCHUSA OJHO WM HCCKOJBKO W3 TIYOWHBI
CKBKUHBI, TTyOWHBI 00CATHONW KOJIOHHBI, BHYTPCHHCTO IHAMCTPA, VIJIOB HAKIIOHA, TNIyOWHBI BOABI, AHAMETPA
MIOBEMHOTO MEXaHH3Ma, KOH(HUTYpanuu OypPHIbHOH KOJOHHBI, TEOTEPMHYECKOTO I'PAJUCHTA, THAPOTCPMHUYCCKOTO
TPaJUCHTA W TAPAMETPOB OYPEHHA B pPEaJbHOM BPEMCHH, TaKMX KaK CKOPOCTh IIOTOKA, CKOPOCTh BPAIICHUSL,
MOJIOKCHHE OJIOKA (TAKoke HA3bIBACMOC TIyOWHOW MOTPYKCHHA J0JI0TAa), CKOPOCTH OJ0Ka M CBOCTBA OypOBOTO
pactBopa. HexoTopsic 3 mapamMeTpoB OYPSHUS B PCATbHOM BPEMEHH MOTYT OBITh IIOIYUCHBI C HA3CMHBIX JaTYHKOB
(ocHOBaHHBIX Ha OypoBOM OOOpPYIOBAHHH) WM C PACIONOKCHHBIX B 3a00C CKBAKUHBI JATYHKOB, KOTOPHIC
o0ecneynBalOT (PaKTHUCCKHE H3MEPEHHS MapaMeTPoB B PeaJbHOM BPEMEHH. | mapaBimyecKkas MOJCTb JaBICHHA B
CTBOJIC CKBKHHBI MOXKET HCIIOJIB30BATHCA A TOUHOTO omnpeaencHua JLIT 210 Ha pa3HBIX INIyOHHAX B pCaJbHOM
BPEMCHH Ha OCHOBC JAHHBIX B PEaJbHOM BPEMEHH, 0TOOPA’KAOIUX COCTOSHHE CTBOJA CKBAKUHBL Kak moka3aHo
Ha (purype, B OHOM HJIM HECKOJBKHX BAPHAHTAX OCYIICCTBICHHS HACTOSIIECTO W300PCTCHHS MapaMeTphl OypeHHS
MOJKHO HACTPOHTH TakuMm oOpazom, utoOsl OLIIT 210 ocraBanack B mpeaeaax 30HBI 200 OC30MACHOTO JABJICHHSA,
OTPAaHUYCHHOW NOPOBBIM JaBlicHHEM 220 WM CMHUHAIOIMUM JABJICHHEM (CAaMOCTOATEIBHO HE IOKA3aHBI) H
nmasiacHACM 230 THAPOPA3PHIBA, a TAKXKS B MPEACIAX 3aAaHHOTO Kod(¢uuueHTa 240 6¢30MACHOCTH PEKAMA PAOOTHI
win noyk3oBaread. OnpeacncHubni ko3(GuiueHT 240 6¢30MACHOCTH PSKUMa PAOOTHI WIH TOJTE30BATCIT MOYKET
OBITh NPEIBAPUTEIBHO 337aH ONEPATOPOM M, KAK MPABWJIO, OCHOBAH HA TOJCPAHTHOCTH OIEPAaTOpa K PHCKY.
Hampumep, onpenencHHBI Kod(p@uuueHT 240 OC30MACHOCTH PSKUMa Pa0OTHI WITH TOJIB30BATCIII MOXKCT OBITH
BBIPAKCH B BUIC OTKJIIOHCHHS B MPOLCHTAX WITH CMCIICHHUA OT MPEIYCMOTPCHHO TpaHuIb! 30HEI 200 6¢30macHOTO

JABJICHUSA, HO B IIpeAenax camoii 30HbI 200 6€301MacHOTO TaBIICHHUSL.

[0024] Ha ¢wur. 3 nokazana tabmuma 300 neiicTsuif W wxX 3(Q@QeKT HA SKBUBAJCHTHYI LHPKYJLILHOHHYIO
IJIOTHOCTH (Hanpumep, 210 mo (ur. 2) B COOTBETCTBUH C OJHUM HJIH HCCKOJBKHMHU BAPHAHTAMH OCYINCCTBICHHS
HACTOAIIETO H300peTeHUs. Pa3HbIc BHIIOTHEHHBIC NEHCTBUA BO BpeMs onepanuii OypeHus ckasbiBarorcs Ha DL
ITpu yBenmueHHH CKOPOCTH BpamIicHHS OypHiIbHOH KojoHHbI yeeamumaetcs OLIL Tlpu ymMeHbIIEHHH CKOPOCTH
ppamenus JOLI1 ymenpmaerca. [Ipu yBenumueHuH ckopoctu motoka JOLIII yeemmumsaercsa. Ilpw yMcHBIICHHH
ckopoctu motoka JLIII ymensmaetcs. Ilpu cmycke, paclmmpeHHH BHYTpH Wid oOpaboTke cmbiBaHueMm OLIIT

yeemmuuBaercsa. [Ipn moaseMe, pacIIMpeHUN CHApPY>Kd win BbikaumaHuu OL(I1 ymensmaerca. B omHOM mimm
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HECKOJBbKAX BAPHAHTAX OCYINECTBICHHA HACTOAMICTO H300PESTCHUS 3Ty HH(OPMALHEO MOYKHO HCIIOTB30BaTh BMECTE
C THAPABIMYCCKOH MOICHABI0 W JApyrodl wuH(popMammell ¢ LEIBI0 ONTUMH3ALMH ITAPAMETPOB OYpPCHHS UIA
moaaepkuBanusa DL B mpenenax 30HBI O€30MACHOTO JABICHUA U ONPEACICHHOTO kKo3(dumueHra 6€30MacHOCTH
pexuMa padoThI HIIH MOJIB30BATEN, TAKHM 00pa3oM, IPeayCMOTPEHHAS ONEPALII MOKET OBITh BBIIOJHEHA Ooee

3(p(peKTUBHO U 6E30TACHO.

[0025] Ha ¢ur. 4 nokazana Ttabmuma 400 omepamwii W BaKHBIC NApaMeTPbl OYPCHHUS, BIUSIOIME HA
SKBUBAJICHTHYI) LHPKY/SIHOHHYIO IUIOTHOCTH (Hanpumep, 210 mo ¢ur. 2) B COOTBETCTBHH C OJHHM HIIH

HCCKOJIBKHMH BAPHAHTAMHA OCYIICCTBICHUA HACTOAIICTO H306pCTCHI/I}I.

[0026] TIpm cnycke WM NOABEME CAWHCTBCHHBIMH 3HAYHMBIMH MApaMeTpaMu OYPCHHS SBIIIFOTCSA IOJOKCHHC
O6moka m ckopocth Omoka. CKOpPOCTP TMOTOKA W CKOPOCTh BPAINCHHSA OYPHIBHOH KOJOHHBI YACPKHBAIOTCA
TIOCTOSHHBIMH U HyJIeBBIMH. LT MO’KHO peryIHpoBaTh BO BpeMs 3TOH ONEpaliil MOCPEICTBOM HACTPOWKH OJHOTO

WJTH HCCKOJBKHX 3 TOJIOKCHHS OJIOKA W CKOPOCTH OTOKA.

[0027] Tlpu OypcHHH BAKHBIMHU TApaMCTpaMH OYPCHUS ABILIIOTCS MOJOKCHHC OJ10Ka, CKOPOCTh 010K, CKOPOCTh
MOTOKA W CKOPOCTh BPAIICHHA OYPUIbHON KOJOHHBI, KAKABI H3 KOTOPBIX MOYKHO PETYIHPOBATh W MCHATH. JLIIT
MOXKHO PETyJIHPOBATh BO BPEMs 3TOH ONEPAIU MOCPEACTBOM HACTPONKH OJHOTO WJIH HECKONBKUX U3 MOJOKCHUS

6J10Ka, CKOpOCTH OJI0KA, CKOPOCTH IMOTOKA U CKOPOCTH BPAIICHHS OYPHIbHON KOJIOHHBL

[0028] TIpm pacmpeHHU BAKHBIMH HapaMeTpaMu OYPCHHA ABIAIOTCA MOJIOKCHHE OJIOKA, CKOPOCTh MOTOKA H
CKOpOCTh BpPAINCHUA OYPHIbHONW KOJOHHBI, KaXIbIH M3 KOTOPBIX MOKHO PETYIHpOBaTh H MEHATH. JLII1 MoxkHO
peryIupoBaTh BO BpeMsl 3TOH OIepaly MOCPEACTBOM HACTPOMKM OXHOTO HIIH HECKOJIBKHX M3 MOJOKCHHA OJNOKa,

CKOPOCTH IIOTOKA H CKOPOCTH BPAICHHS OYPHIBHON KOJIOHHBI.

[0029] IIpu oOpaboTKEe CMBIBAHHEM BAXKHBIMH IapaMeTpaMH OYPeHHA SBILTIOTCA IIOJIOKCHHE OJI0KA, CKOPOCTh
610Ka M CKOPOCTh MOTOKA, KAKABIH M3 KOTOPHIX MOXKHO PEryJIupoBath H MEHATh. DL MOXKHO perympoBarh BO
BPEMSI TOH OTMEpaLyK MOCPESACTBOM HACTPOIKH OJHOTO WJIM HECKOJBKHX W3 MOJOKCHHS OJI0KA, CKOPOCTH OJIOKA H

CKOPOCTH ITOTOKA.

[0030] Tlpw UHPKYIAUMH BAKHBIM MAPAMCTPOM OYPCHHA SABIACTCA CKOPOCTh MOTOKA, KOTOPYED MOKHO
perympoBath u MCHATH., LT MOKHO PEryIMpOBaTh BO BPESMA 3TOH OTCPALIMH MOCPSIACTBOM HACTPOWKH CKOPOCTH

IIOTOKA.

[0031] Ilpm mraBHOM NEPEMEINCHUH BAXKHBIMH IApaMeTpamMu OypPEHHS ABILIFOTCS MOJOKCHHE ONOKA, CKOPOCTh
0JI0Ka U CKOPOCTH NMOTOKA, KAKABIH M3 KOTOPBIX MOKHO PETyJHPOBaTh W MEHATH. JLI1 MOKHO peryimpoBarh BO
BpeMsI 3TOH oIepanuy MOCPEICTBOM HACTPOHKH OJHOTO MIIH HECKOJIBKHMX M3 NMOJOKCHHUA OJIOKA, CKOPOCTH O/lIOKa U

CKOPOCTH ITOTOKA.

[0032] Ilpu BBHIKAUMBAHUH BAXXHBIMH ITapaMETPaMH OYPEHUS SBJLIOTCA IOJOKCHHE OJOKA, CKOPOCTh OJI0Ka U
CKOPOCTbH NMOTOKA, KOKIBIH W3 KOTOPBIX MOXKHO PETyJIHUPOBaTh H MCHATH. D1 MOYKHO peryampoBarh BO BpeMs 3TOH
Ollcpaly MOCPEACTBOM HACTPOMKHM OJHOTO HJIM HECKOJNBKHX H3 MOJNOMKCHHA OJ0KA, CKOPOCTH OJOKAa U CKOPOCTH

IIOTOKA.
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[0033] Ha ¢wur. 5 moka3aHa aBTOMATU3HPOBAHHAA cucTeMa 500 OypeHHA Ha OCHOBE MOJCTH B COOTBCTCTBHH C
OJHUM WIH HCCKOJIBKHMH BAPHAHTAMH OCYIICCTBJICHHSA HACTOAMEro wu300percHusA. Byposoe o0opynoBaHmue
(caMOCTOATENBHO HE TOKA3aHO) MOXKET COJACPKATh MHOKCCTBO HA3CMHBIX JATYHKOB, KOTOPHIC BBINOJHCHBI C
BO3MOKHOCTBIO U3MCPCHHS OJHOTO MJIH HECKOJbKUX M3 CKOPOCTHU BPALICHUA, CKOPOCTH MOTOKA, MOJIOKCHHA OJI0Ka
H CKOpPOCTH OJOKa B peaJbHOM BpeMeHH. Hampumep, Ha3eMHbIC MATUMKH MOIYT INPEAyCMATPHBATh OJUH HIIH
HECKOJIBKO JaT4hKOB 510 CKOPOCTH BPALICHHS, KOTOPHIC MOTYT OBITh BBINOJHCHBI C BO3MOYKHOCTBIO H3MCPCHHSA
CKOPOCTH BpAIUCHHS BEPXHETO MNPUBOAA/CTONA POTOPA, KOTOPBIH BpamacT OYpPHUIBbHYIO KOJOHHY, OJWH HITH
HECKOJIBKO JaT4YHKOB 520 CKOPOCTH MOTOKA, KOTOPBIC MOTYT OBITh BBHINOJHCHBI C BO3MOKHOCTBIO H3MCPCHHS
CKOPOCTH TIOTOKA OYPOBOTO pacTBOpa, KOTOPBIH HACOCH! A1 OYPOBOTO PAcTBOPA AOCTABIIIOT B 3a00# CKBAKHHBI, H
OIVH WM HECKOJNBKO JAaTyHKOB 530 Oyoka, KOTOPBIC MOTYT OBITH BBIMOJHCHBI C BO3MOKHOCTBIO H3MCEPCHHSA
TOJTOXKCHUSA W/WTH CKOPOCTH OJ10Ka. B KOHKPETHBIX BAPHAHTAX OCYIUCCTBICHHA MOTYT TAKKS HCIIOb30BAThCA OJHH
WIH HCCKOJIBKO HCOOA3aTCIBHBIX PACTIONOKCHHBIX B 3a00C CKBAXKHHBI NAaTUWKOB 540. OOWH WIH HCCKOIBKO
PacnoJI0KCHHBIX B 3200€ CKBAYKHHBI JATYHKOB 540 MOIyT OBITH BBIIOJIHEHBI C BO3MOKHOCTBIO HU3MCPCHUA OJHOTO
WIH HCCKOJBKHX W3 JABJIICHUA, CKOPOCTH TMOTOKA, TCMICPATYPhl W IUIOTHOCTH OYpOBOTO pacTeopa B 3a00c
CKBaKHMHBI. OJIHH HJIH HCCKOJBKO HA3¢MHBIX MAaTUHKOB 510, 520 u 530 ¥ OQUH MM HECKOJIBKO HCOOS3aTCIBHBIX
PACTIONIOKCHHBIX B 3a00¢ CKBKWHBI JATYHKOB 540 MPCAOCTABILIIOT CBOH COOTBCTCTBYIOIIHC JAHHBIC B KAYCCTBC
BXOTHOTO CHTHAJA, TICPCIABACMOTO B aBTOMATH3HPOBAHHYIO cHcteMy S00 OypeHms Ha OCHOBE Mojend. B omHOM
WA HECKOJNBPKHX BAPHAHTAX OCYIICCTBJICHHS HACTOSINETO H300pETEHHA AaBTOMATH3HPOBAHHAs cuctema 500
OypCHHS HA OCHOBC MOJCIH MOXET COACPATh THApABIMYCCKUIT 010Kk 550 MoAcTMPOBAHUA, MOACTHPYIOLICS

YCTPOHCTBO 560 BeyIMX MApaMETPOB H MOAYIb 570 ynpaBicHHI.

[0034] T'mnpaBmmdeckuii 010k 550 MOICIMPOBAaHHA MOKET HEIIPEPHIBHO CO3aBATh MOJCIb B PEATBHOM BPEMCHHU
JABICHUSA B CTBOJC CKBaKWHBI wiu OLIl mid mpeIyCMOTPEHHOTO CTBOJIA CKBAKMHBI HA OCHOBE JAHHBIX,
BKJTIOYAOINUX O3 OrpaHHYCHHA ITIyOHHY BOJBL INIyOHHY CKBAKHHBI, AHAMETP OOCATHON KOJOHHBI, BHYTPCHHHI
JHAMETP, YI0JI HAKJIOHA, THaMETP MOAbEMHOTO MEXaHH3Ma, KOH(PUTYPaIHIo OYPHIbHOH KOJTOHHBL, I€OTCPMHYCCKHH
TPAIUCHT, TUAPOTCPMUYCCKHH TPAJAHCHT, Ha OCHOBE [AHHBIX, NPEAOCTABICHHBIX OJHHM HIH HECKOJIbKHMH
HA3CMHBIMH JATYHKAMH, BKITFOYAIOINMX OC3 OTPAHHUCHHA H3MCPCHHYIO CKOPOCTh 510 BpamIiCHHA, H3MCPCHHYIO
CKOpocTh 520 TOTOKA W HW3MCPCHHBIC TOJOKCHHC OJ0KA WM CKOpocth 530, W HA OCHOBC JAHHBIX,
OpPCaOCTaBICHHBIX OJHUM HJIH HCCKOJbKUMH HEO0O0A3aTECIbHBIMHU PacnoJIOKCHHBIMHA B 3200€ CKBAYKHHBI JAaTYHKAMHU
540, BrmOUAOMIMX OC3 OTPAHWYCHUSA W3MCPCHHYHK) CKOPOCTh TOTOKA B 3a00¢ CKBAKHHBL, HW3MCPCHHYIO
TEMIIepaTypy B 3a00¢ CKBAKHHBI M H3MEPEHHYIO ILTOTHOCTH OYpOBOTO pacTeopa B 3aboc ckBakuHBIL bBraromaps
HCTIOJIb30BAHHIO OJHOTO WM HECKOJNBKUX W3 JAHHBIX, THApaBIHYcCKHH OmoK 550 MOACTHPOBAHHS MOXKET
IOoACUYHTATh H BBIBCCTH OABJICHHC B CTBOJIC CKBAYKHHBI HIIH 3Lu_[ AT mPEAYyCMOTPECHHOTO CTBOJIA CKBAKWHEI B
pecanpHOM BpeMcHH. CHCHHAMHACTY B JAHHOH 007aCTH TCXHWKH OYACT MOHATHO, YTO THAPABIHYCCKHHA OIOK 550
MOJICTHPOBAHMS MOXKET OBITh PEATM30BaH B IMPOTPAMMHOM OOCCICUCHHH, KOTOPOE BBIITOJHEHO C BO3MOXKHOCTBIO
BBIIIOJTHCHHUA HA CTAHAAPTHOM KOMIIBIOTCPE HIIH B KAUCCTBC YACTH CHCTCMBI, H3TOTOBJICHHOM HA 3aKas, TaKOH KakK,
HAIPHEMEpP, BCTPOCHHAS CHCTEMA WM NMPOMBIIIICHHASA CHCcTeMa. B 1omoHEHWe, CHeuaiucTy B AaHHOH oOmacta
TEXHUKH OyJET MOHATHO, YTO THAPABIMYCCKOES MOJCIHMPOBAHUE, KOTOPOE CO3ACT MOJCIb JABICHHUS B CTBOJIC

CKBAKWUHBI UJIH 3KBHBAJICHTHYI0 HUPKYIAMHOHHYHO MJIOTHOCTD, XOPOIIO U3BCCTHO B JIAaHHOU 00JTACTH TCXHHKH.

[0035] Mopemipyromee yCTpOWCTBO 560 Beaymmux mnapaMeTpoB MOKST BBOAUTH CMOJCTHpOBaHHYO OLIIT,
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MPSIOCTABICHHY IO THAPABIMYCCKIM OTOKOM 550 MOACAHPOBAHHUSA, H TCKYIICE MOJIOKCHHE cCMoAeTupoBarHOH DI
B OTHOIICHUH 30HBI OE30IACHOTO JABJICHHA, MPEJOCTABICHHOE MOYJIeM 570 ynpaBicHUs, H OTPAHUYCHHS CTBOJIA
CKBA’KHHBI, BKJIXOYaA oe3 OTPAHUYCHHA IIOPOBOC MU CMHHAIOLICC MOaBJICHUA HA HIDKHCM KOHIC M JaBJICHHC
THAPOPa3phIBA HA BCPXHEM KOHIE BMeCTe € KOI(D(QUIMECHTOM O€30IaCHOCTH, INPEABAPHTCIBPHO 3aJAHHBIM
MOJIB30BATEIICM, H MHHUMATBHBIM H MAKCHMAIBHBIM 3HAYCHHEM AJI KAKIOTO mapaMeTpa OypeHus, MOJNA0IIETOCA
H3MCHCHHIO, a4 TAKKE Pa3sMEpPOM INAra M3MCHCHHH 3HAYCHHA, KOTOPBIC BO3MOJKHBI AT Ka)KAOTO IapaMeTpa
oypenna. Torma xak L1 HAXOAUTCSA B MPESACTIAX MPSABAPUTCIBHO 3aJAHHBIX KOA(D(DUIHCHTOB OC30MACHOCTH 30HBI
0C30MacHOTO AABJICHHA, MOJCTHPYIONICE YCTPOHCTBO 560 BEAYIIHMX MAPAMETPOB MOXKCT ONPEACIIATh ONTHMATBHYIO
MOCTICIOBATCIPHOCTh MAPAMECTPOB OYPCHHA M H3MCHCHHA (WJIH BBOJHTH TNPCANMOYTCHHC IOJIB30BATCIIA B
OTHOUIICHHH TTOCTICIOBATCIBHOCTH IMAPAMETPOB OYPCHHA I M3MCHCHHA) W ONMPEACTATh ONTHMATbHBIC 3HAUCHUS
mapaMeTpoB OypeHHs U1 KaKIOTO H3MCHCHHS NapaMerpa B IOCICIOBATCIBHOCTH H3MEHEHHWi. Jlpyroit Habop
OTPaHHYCHUH MOKET OBITh MPETYCMOTPEH KAKABIM 3JIEMEHTOM arperaroB, KOTOPHIM HY’KHO YIPABILATh B MPEIeIax

ero coOCTBEHHOH 00IACTH HKCIUTYaTAHOHHBIX PEKHMOB.

[0036] B KkOHKpETHBIX Ciy4dasx, KOrJa MOPOBOC JABJICHUE BBINIC CMHHAIOLIECTO JABICHHS, MPEIBAPUTEIHLHO
3aJaHHBIC KOS(I)(I)I/IIII/ICHTBI 0C30MACHOCTH MOTYT BKIIOYATH C OZ[HOfI CTOPOHBI BETHIHHY CMCIICHHA B MPOLCHTAX OT
MOPOBOTO [IABJICHHS B IPEAETax 30HBI OE30IMACHOTO JABICHHWS, a C APYTOW CTOPOHBI BEIHMUHHY CMCIICHHUS B
MPOLICHTAX OT JABICHHSA THAPOPA3phIBA B NPEJCaxX 30HBI OC30IIACHOTO JaBICHWSI. B Apyrux ciydasx, Koraa
CMHHAIOIICE JABJICHUC BHIIIC IIOPOBOTO JABJCHUS, NMPEABAPHTCIBHO 3aJaHHbIC KO3((duimmeHTs! Oe30macHOCTH
MOTIYT BKJIFOYATh C OAHON CTOPOHBI BEIMYUHY CMCIICHHS B MPOICHTAX OT CMUHAIOLIECTO ABJICHUS B MPEACIAaX 30HbI
6€30macHOTO JABJICHUSA, a C APYIOH CTOPOHBI BEIHYMHY CMCINCHHA B IMPOLEHTAX OT JABJICHHSA T'HAPOPA3phiBa B
npenenax 30Hel Oe30macHoro JasineHua. Koraa mpexycMoTpeHHasd onepaiusa UMEeT TCHACHIHIO K u3MeHeHHIo JLTT
B OTHOIICHHH OJHOH WIM JApyroii CTOPOHBI 30HBI OC30MACHOTO JABICHUA, ONTHMH3AIMA BHIOHpPACT
COOTBETCTBYIOIIMH KO3(D(PHIHECHT O30MACHOCTH HA 3TOI COOTBETCTBYIOIICH CTOPOHE B KAUeCTBE IPAHMIBI I

ONTHMHU3ALAH.

[0037] [dns OompmmHCTBA omepaumii TpeOyeTcs HW3MEHCHHE Ooiee deM OJHOTO mapaMerpa OypeHHs B
TOCIICIOBATEIFHOM Topsake. Hampumep, mnsg omepauuii OypeHHS MOXCET MOTPeOOBATHCS OMyCKAaHHE JO0JIOTA
(mapaMeTp TOJOKCHHA OJI0KA), BKIFOUCHHC HACOCOB 1A OYPOBOTO PacTBOpa (MapaMeTp CKOPOCTH MOTOKA) H
3aMyCK BpAIICHUSA OYPHIIBHOH KOJOHHBI (MApPaMETP CKOPOCTH BPAIICHUA). Y OmepaTopa WiH OypOBOTO MacTepa
MOJKCT OBITh MPSAMOYTCHHC B OTHOMICHUH MOCICIOBATCIFHOCTH H3MCHCHHUI 3THX MAPAMCTPOB OYPCHHA, TAKOC KaK,
HAIpHMeEp, BKIIOYCHHE CHAYala HACOCOB 11 OYPOBOTO pacTeopa (mapameTp CKOPOCTH MOTOKA), 3aTEM OIy CKAHHE
Jo70Ta (mapaMeTp MOJOKeHHs OJIOKa), a MOTOM 3amyCK BpallcHHsA OYypPHIBHONH KOJOHHBEI (ITApaMeTp CKOPOCTH
BpamcHNg). Y APYTHX MOKCT OBITh APYTOC MPCAMOYTCHHC B OTHOMICHWH MOCICAOBATCIIHPHOCTH W3MCHCHHH STHX
mapameTpos OypeHus. B Takom ciydae omepartop mim OypoBOH MacTep MOXET BBOJHUTH 3TO HPEANIOYTCHHE B
ABTOMATH3UPOBAHHYKO cucTeMy 500 OypeHHS HA OCHOBE MOJCTH (/. e. MIOCPSACTBOM MOAYIA 570 ympaBIcHWHS),
KOTOpasi 3aT€M MOMBITaETCA OOCCICUHTh ONTHMANBHBIC YCIOBHA B NpEJCJaxX IPEXyCMOTPEHHBIX OTPAHHYCHHIA.
AJNBTEpHATHBHO aBTOMATH3HpOBaHHAA cucreMa 500 OypeHHsI Ha OCHOBE MOJCITH (/1. e. TOCPEICTBOM Moyt 570
VOPAaBJICHUA) MOXKET aBTOMATHYCCKU ONPEACIIATh ONTHMAIBHYIO MOCJICIOBATEIBHOCTh IMapaMEeTPOB OYPEHUS AL
H3MCHCHHMA M ONTHMAJbHBIC 3HAUCHHA mNapaMeTpoB OypeHus. I[lockonbky OypeHHE HMEET TEHACHIHMIO K

YBCIHUYCHHUIO 3]_11_[, B KQUCCTBC TIpPAHUIBI A1 ONTHMH3AIMH MOXKCT HCIHOJIB30BATHCA BCJIMYHHA CMCHICHHUA
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ko3 punuecHTa 6€30MACHOCTH OT JABJICHUA THAPOPA3PHIBA.

[0038] B KOHKPETHBIX BAPHAHTAX OCYIUECTBICHUA, II¢ NPUCYTCTBYET NPEANMOUYTCHHE MOIb30BATEA B OTHOIICHHH
MOCNICIOBATEILHOCTH NAPAMETPOB OYPEHUs IIA M3MCHECHUS AT IMPEAyCMOTPCHHOH ONEpaIUH, MOJCITHPYIOLICE
yCTpoiicTBO 560 MOXKET, AT KKIOTO mapaMeTpa OYypeHHs Ui H3MCHCHUS B 3aJaHHOH MOJIb30BATEIICM
NOCICAOBATEIBHOCTH, MNEPEUHCIATh BCC KOMOMHAIMM H3MCHCHHMH 3HAYCHUI mapaMeTpoB OypeHHA H HX
cMmoneymposaHHble DI ¢ nenbio onmpeaeneHus ONTHMAIBHOTO 3HAUYCHHA Hapamerpa OypeHusa. Bce xoMOHHALUH
MOTYT OBITh NMPOHYMCPOBAHBI, HAYHHAS C MECPBOrO MapaMeTpa OypeHHS Uil H3MCHCHHS, NPH 3TOM BCE APYTHE
mapaMeTpel OypeHWs NPHACPKUBAKOTCSA CBOHMX TEKYIMX 3HAYCHHH, C TOCICAYIOLIMM OTNPEACICHHEM
cmopemuposanHOd OLIT it KaKIOro BO3MOMKHOTO 3HAYCHHWA mapamMerpa OypeHHS [UIi  H3MCHCHHS.
[TpoHYMCPOBAHHBIH CIHCOK 3aTEM MOKCT OBITh VHOPATOYCH B COOTBCTCTBHH C HAHOONBIIMM H3MCHCHHCM
cmoaemuposanHoii JLII1 B oTHOmMEHHH, HO O3 MPEBBINCHI, TOAXOAAMEr0 Ko3(h(puureHTa 0e30MacHOCTH 30HBI
6e30macHOTO JaBJICHHS, KOTOPBIH 3aTeM MOXET OBITh BHIOPAH B KA4WECTBE ONTHMAIBHOIO 3HAUCHHS IMapaMeTpa
OypeHHA IS BBIOPAHHOTO TMapaMmerpa OypeHHS A HW3MCHCHHUA. JTOT MPOIECCC 3aTCM MOYKHO TOBTOPHTH JIA
KaXIO0TO mapaMeTpa OypeHHUs Uil H3MCHEHHS B 3aaHHON ITOJIB30BaTENeM IOCICA0BATEIBHOCTH. KaKaplii OBTOP
MPOTIECCa MOYKET HCIIONIB30BATh PE3YJIbTAT MOCICIHETO IIOBTOPA B KAUECTBE HAYAIHLHOTO YCIOBHS UL 3HAYCHHH
nmapaMeTpos OypeHus aust 31oro mosropa. CleaoBaTenbHO, omepaTrop Wim OypoBOH MacTep MOXKET OIPEICIATh
MOCTICIOBATCIPHOCT MAPAMETPOB OYPCHHA A1 H3MCHCHHA, HO MOJCTHPYIOIIES YCTpOiicTBO 560 ompeaemsact

ONTHMAJIBHOC 3HAYICHHUE MapaMEeTpa 6ypeHwI A KAKO0I0 H3MCHCHHA B TOCJICA0BATCIBHOCTH.

[0039] B apyrux BapHaHTax OCYINECTBIACHHUS, TAC MOJCTHPYIOIIEE YCTpOHCTBO 560 Beaymux HapaMeTpoB
OTpeAc/sIeT ONTHMANIBHYIO IOCICAOBATCIBHOCTh I M3MCHCHUSA TApaMeTpoB OypeHHs, MOJCIHPYIOIICE
YCTPOHCTBO 560 MOXKET MEPEUHCIATh BCE MEPECTAHOBKY H3MEHECHUH IOCICAOBATCIBHOCTH B TApaMeTpax OypeHus,
BCC KOMOMHALIWHM M3MCHCHHI 3HAYCHUI MapaMeTpoB OypeHHs U1 KaKIOH MEPECTAHOBKU U HX CMOJCTHPOBAHHBIC
OLII ¢ menbl0 ONpeeNCHUS ONTUMAIBHOH IOCICIOBATCIBHOCTH IAPaMeTpoB OYpEeHHA [UI1 H3MCHCHHA U

ONITHMAJIBbHOH NOCIEI0BATEILHOCTH 3HAUYCHHUIT ITapaMeTpoB Oy PeHHA.

[0040] B KOHKpETHBIX BAPHAHTAX OCYLICCTBICHHS MPOHYMEPOBAHHBIH CIIHCOK MOXKET OBITH CO3AaH MOCPEACTBOM
BBIOOPA MEPBOTO MapaMeTpa OypeHH Il H3MECHCHHUS C COXPAHCHACM BCEX APYTHX 3HAYCHUH MApaMeTpoB OypeHH
TIOCTOSHHBIMH M TOCJICAYIOIIETO OmpeAcicHus cMoaemmpopaHaod JLIT mut kaKAoro BO3MOYKHOTO 3HAYCHHS
mapaMeTpa AT BBIOPAHHOTO MapaMmerpa OypPeHHA JIA H3MCHCHHA. JTOT MPOLCCC TMOBTOPACTCA AIA KAKIOTO
mapaMeTpa OypeHHs, COCOOHOTO K H3MEHCHHUIO. [IpOHYMEpPOBAHHBIH CIIHCOK 3aTEM MOXKET OBITH YIOPSIOYCH B
COOTBETCTBHH C HaWOOJBINVM H3MEHEHHEM cMmoaenupoBanHoii OLI1 B oTHOomeHWH, HO ©O€3 NPEBBIMICHUS,
nmoaXoImero ko3 durmenta 6e30macHOCTH 30HBI OE30TMACHOTO ABJICHUS, KOTOPBIH 3aTEM MOXKCET OBITh BHIOpAH B
KA4YeCTBE TICPBOTO ONTHMAIBHOTO MapaMeTpa OYpPCHHS A W3MCHCHHA W TICPBOTO ONTHMATHGHOTO 3HAUCHUSA
mapamerpa Oypenmsa. Ecnmm HacumTheiBacTCS 007¢C OTHOTO mapaMerpa OYpeHHUS A1 H3MCHCHHS, 3TOT MPOICCC
TMOBTOPACTCA TMOJOOHBIM 00pa30oM, 32 HCKIFOUCHHCM TOTO, YTO MPSABIAY IHIf MOBTOP ONTHMAIBHOTO MapaMeTpa
OypeHHs COXPAHACTCS NOCTOSHHBIM C €r0 ONTHMANbHBIM 3HAYCHHEM Tmapamerpa OypeHHs, BBHIOMPAIOT APYToH
mapaMeTp OypeHHA M1 M3MCHCHHS, a BCE APYTHC 3HAYCHHUS mapamerpa OypeHHs, IPH HAIUMYHH, COXPAHSIIOTCS
MOCTOSHHBIMH. MO2KkeT OBbITh ompeencHa cMoaeauposanHas O[T st kaXknoro BO3MOKHOTO 3HAYCHUS IapaMeTpa
JUTA BBIOPAHHOTO MapameTpa OypeHus Juil H3MeHEeHUs. [IpoHyMepOBaHHBIN CIIHCOK 3aTEM MOXKET OBITh YIOPSAOUCH

B COOTBETCTBHH C HauHOOJBINUM H3MECHECHHEM cMoneiaupoBaHHON OLIII B oTHOmEHHH, HO O€3 IPEBBINICHHS,
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MOAXOIEro ko3(duimenra 6e30macHOCTH 30HbI OE30MACHOTO JABJICHUSA, KOTOPBIA 3aTEM MOXKET ObITh BHIOPAH B
KQUeCTBEC CICAYIOMETO ONTHMAIBHOTO mapamerpa OypeHHS IS H3MCHCHHS H CICAYIOMETO ONTHMAJBHOTO
3HAYCHUA mapameTpa OypeHHA. 3TOT MPOLECC MOBTOPACTCA B OTHOIUCHAHH CTOJIBKHX MAPAMETPOB OYPCHUS, CKOIBKO
HEOOXOUMO YHOPAIOYHTh M1 MPEAYCMOTPEHHOH omeparuu. CleIOBaTCIBHO, MOJICIMPYIOMEES YCTPOHCTBO 560
ONpEEIACT ONTHMAJBHYIO MEPECTAHOBKY MM IOCJICIOBATCIPHOCTh NMAPAMETPOB OYypPEHHA AT H3MCHCHHA U

ONITHMAJIbHBIC 3HAYCHHA NAPAMETPOB OYPEHUS AL 3TUX H3MCHCHUH.

[0041] B apyrux BapHaHTAX OCYINCCTBICHHA IPOHYMCPOBAHHBIA CIHCOK MOJKECT OBITH CO3JAH IOCPCACTBOM
OTpPEICICHUS BCEX MCPECTAHOBOK  IOCIHCIOBATCIBHOCTCH  mapamMerpoB  OypeHHS ©, U1 KaKIOH
MOCTICIOBATCIPHOCTH, BCCX KOMOWHAITMH 3HAYCHUH MAPaMCTPOB OYpPeHHA AT KAKIOHW MOCICAOBATCIBHOCTH C
LEJBE ONpEeACICHUsT HamOoubIero cymMapHoro wmimeneHusa OLII B oTHOomeHwn, HO O€3 NPEBBIMICHUS,
moaxXoaImero  kod(p¢umueHra OE30MacHOCTH 30HBI O€30TMAacHOTO JAapicHWA. Hampumep, ecim  omepanus
MPCAYCMATPUBACT TPH MapaMeTpa OYPCHUS I H3MCHCHHA, CYIICCTBYCT IICCTh MOTCHIMATBHBIX ICPSCTAHOBOK WITH
MOCTCIOBATCIFHOCTCH MAapaMeTPoB OypeHHSA A W3MCHCHHA. I KaKAOH MOCICAOBATCIFHOCTH MOTYT OBITH
OTIPEACTCHBI BCe KOMOMHAIMH 3HAYCHHI MAPaMETPOB OYPEHHA AT KQKAOTO mapaMeTpa OypeHHs A1l H3MCHEHHA 0
nodyueHHas cmoaenuposanHas DL s kaskaoro n3 HuX. [10 OKOHYAHWH MPOHYMEPOBAHHBIH CITHCOK COACPKUT
BCC IIOTCHIHWANBHBIC IIEPECTAHOBKH WJIM IOCICIOBATCIBPHOCTH NApaMETPOB OYpEHHS Ui W3MCHCHHA, BCE
MOTCHIMAbHBIC KOMOWHAIIMH 3HAYCHHUH MApaMETPOB OYPEHHS IS KaXKIOH IMOCICIOBATEIBHOCTH H (PAKTHUECKY IO
OUIT ama xaxmoro w3 HuX. [IpOHYMCPOBAHHBIA CIIHCOK 3aTEM MOXKCT OBITh YIOPAZOUCH B COOTBCTCTBHHU C
HAWOOJIBIIAM H3MCHCHHEM cMonaenupoBaHHON OLII B oTHOmeHWH, HO O3 NPCBBIICHHA, ITOAXOIAIICTO
Ko3(ppunucHTa OC30MACHOCTH 30HBI OC30MACHOTO JABJICHHA, KOTOPBIH 3aTEM MOKCT YCTAHABIIMBATH ONTHMATbHYIO

NOCIEA0BATEIBHOCTD NAPAMETPOB OYPSHHS A1 H3MCHECHHA H ONTHMATBHbIC 3HAUCHAS TAPAMETPOB Oy PCHUSL.

[0042] Monayms 570 ympaBicHEs, HApsAy C BBIMHCICHHEM MOJOKCHHS cMmonaciaupoBaHHOH JL{[1 B OTHOIICHHU
30HBI OC30MACHOTO JABJICHHUA, MOJYHACT B KAYECTBE BXOJHOTO CHTHAJA C MOJCIHUPYIOMEro ycTpoicTtea 560
BEAYIIUX IIAPAMETPOB ONTHMAIBHYIO IIOCICAOBATECIbHOCTh HApaMeTpoB OypeHHA U1 H3MCHEHUS (MM
MPEANIOYTCHAUE TIOJIb30BATE/Isl B OTHOIICHHUH MOCJICAOBATEILHOCTH MAPAMETPOB OYPEHHS ISl H3MCHCHHS), a TAKKe
ONTHMANbHBIC 3HAYCHUS MAPAMETPOB OYPEHHS, KOTOPbIC 3aTEM HCTIOIB3YIOTCS C ICIBI0 H3MCHCHHS (PAKTHUCCKUX
mapamMeTpoB OypeHusa OypoBoro obopymosanust 515, 525 w/wan 535, WM BHIBOAWT MPCIUIOKCHHOC M3MCHCHHC HA
skpaH 580 mi1 pyuHO# HACTPOHKH OYPOBBIM MAcTCPOM. B KOHKPCTHBIX BAPHAHTAX OCYHICCTBJICHUSA MOIYTHh 570
VOPaBJICHUSA MOXKET H3MEHATH COOTBETCTBYIOINWE MapamMeTp HACTPOiiku OypoBOro OOOpYIOBAaHHSA, TAKOH Kak,
HampuMep, mapaMeTp 515 HACTPOHKM CKOPOCTH BpalICHHA, MapaMeTp 525 HACTPOHKH CKOPOCTH NMOTOKA HIH
mapaMeTp 535 HacTpoiiku 6JI0Ka B MOCIACAOBATCIFHOCTH COTJACHO ONTHUMATBHON WM 3aJaHHOH MOJB30BATCICM
TIOCIICIOBATEIFHOCTH C IIETBI0 aBTOMATHYCCKOTO H3MEHCHHA mapaMeTpos 515, 525 w/mmm 535 OypeHms Ha HX
ONTHMAJIBHBIC 3HAUCHUA. B Apyrux BapHaHTaX OCYINECTBICHHA MOAYyJIb 570 ympaBicHHA MOJKET BBIBOJHUTH
ONTHMANBHYIO IOCJICIOBATEIBHOCTh MAPAMETPOB OYPEHHS U1 M3MCEHCHUS (WM NPEAIIOYTCHUE NMOJb30BATEII B
OTHOUIICHHH IOCJICAOBATCILHOCTH NMAPAMETPOB OypeHHA 11 W3MCHCHHA) M ONTHMAIbHBIC 3HAYCHHSA NApaMETPOB
OypeHusa Ha 3kpaH 580 mia pyuHOii HacTpoiiku OypOBBIM MAacTepoM. B OTHOM HIH HECKOJBKHX BAPHAHTAX
OCYILNCCTBJICHH HACTOAIIETO H300peTeHUA MOAyJ b 570 ympaBicHHS MOKET OBITh PEaln30BaH B IPOrPAMMHOM
obecnieyeHHH, KOTOPOES MOXKET OBITh BBIMOJTHEHO HA CTAHAAPTHOM KOMITBIOTEPE, MM B KA4ECTBE YACTH CHCTEMBI,

HU3TOTOBJICHHON Ha 3aKas, TakoH KaK, HANPpUMEP, BCTPOCHHAA CUCTEMA HJIH IMIPOMBINUICHHASA CHCTEMA. Cl'[eI.[I/IaJ'II/ICTy
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B JAHHOH 00JIACTH TCXHUKH OyJCT MOHATHO, YTO TUAPABIHYCCKHUHA 00K 550 MOmCIHPOBAHHUSA, MOJCIHPYIOLICS
YCTpOiicTBO 560 BeAyIUX mMapaMeTpoB W MOAYJb 570 yIpaBiacHHA MOTYT OBITh PCAIH30BAHBI B KAUYCCTBE YACTH
OIHOW M TOH K& CHCTEMBI MJIH JUCKPETHBIX CHCTEM, KOTOpPbIC paGOTAalOT COBMECTHO B KAUCCTBE KOMIBIOTCPHOH

CHCTEMBI, C LCIBI0 TOCTHKCHIS TPEOyEMOTO pe3yIbTaTa.

[0043] Ha ¢ur. 6 nmokazan cmoco® 600 aBTOMATH3HPOBAHHOTO OYPCHHS Ha OCHOBE MOJCITH B COOTBETCTBHH C
OJHAM HIH HECKOJBKHMH BAPHAHTAMH OCYINEGCTBJICHUA Hactosmero m3oOpereHma.  Cmoco6 600
ABTOMATH3UPOBAHHOTO OYPEHHSA HA OCHOBE MOJCIH BKIIOYACT Ha dTame 610 HAXOKACHHE OTPAaHHYCHHI CTBOJIA
CKBA)KWHBI 1 arperata. OTpaHHYCHHUS CTBOJA CKBAYKWHBI MOTYT BKTIOYATh 03 OTPAHHYUCHHS IOPOBOC H CMHHAFOIICE
JABJICHHUC HA HIOKHEM KOHIC H JAaBICHUC THAPOPA3PHIBA HA BEPXHEM KOHIIE, BKIOUAs kKod(pdumueHT 6e30macHoCTH,
TPEABAPUTEIBHO 3aJAHHBIA ITOTB30BATEICM, MUHUMAIPHOC W MAKCHMAIBHOC 3HAYCHHSA UL KAKIOTO Iapamerpa
OypeHHs, MOAMAFOINETOCS H3MCHEHHIO, a TAKKE pa3Mep IIara W3MCHCHHH 3HAYCHHH, KOTOPBIC BO3ZMOXKHBI UL
KaXI0ro mapamerpa OypeHuns. HekoTopsie Wiin BCe M3 OTPAaHHYCHHH CTBOJA CKBAKUHBI MOTYT IPEIOCTABIATECS B
KA4YCCTBC BXOJHOTO CHTHAJA, IICPSIABACMOTO B ABTOMATH3UPOBAHHYK) CHCTCMY OYPCHHS HA OCHOBE MoaetH (500 mo
¢ur. 5 mocpeacTeoM moayia 570 ympasicHHS), TOTAA KAK HCKOTOPBIC MOTYT MPCAOCTABIATHCA THAPABIAYCCKHM
OTOKOM MOJCTUPOBAHUA (Hanpumep, THAPABIHYCCKHM OnokoMm 550 wmopcnmpoBaHms mo (¢ur. 5) mwim
MOJCIUPYIOLIMM YCTPOWCTBOM BEAYIIMX MApPaMETPOB (Hanpumep, MOACTUPYIOIINM YCTPOHCTBOM 560 Beaymux

mapaMeTpos o ¢ur. 5).

[0044] Ha stame 620 moxeT OBITH HaliCHA 30HA OC30MACHOTO JABICHHA. 30HA OC30MACHOTO JABIICHHS, KAk
MPABUJIO, MPEIOCTABILICTCS B KAYECTBE BXOJHOTO CHTHAJA, HAIIPHMEpP, NMEPEIaBAcMOIO B aBTOMATU3HPOBAHHYIO
cucreMy OypeHus Ha ocHoBe Mozenu (500 no ¢ur. 5 yepe3 Mmoay s 570 ympaBiicHHA), OTIEPATOPOM HAa OCHOBE €TO
T€OJIOTHYECCKOTO aHaH3a W MOJCICH, HO MOKET OBITH ONpEJAC/ICHa MOCPEACTBOM MOJACIHPYIOMETO YCTPOHCTBa
BeAyImHUX IHapameTpoB (560 mo ¢ur. 5) mmu moxymsa ynpaeiaeHusa (570 mo ¢ur. 5). B ciydaiax, eciu moposoe
JaBJICHHEC BBINIC CMHHAIOIIETO AABJICHHS, 30HA OC30NMACHOTO JABJICHHA MOXKET IHPEACTAaBILATH COOOH TIpagueHT
JABIICHUS, YCTAHOBJCHHBIA IOPOBBIM JABJICHHCM B KAUCCTBC HIDKHCH TPAHWIBI MJABICHUS H JABJICHHCM
THAPOPA3phIBA B KAYCCTBC BEPXHCH TPAHHIBI JABICHUS BAOJb TIyOHHBI CTBOJA CKBAKMHBL B ciydasx, ecimm
CMHHAIOIICE JABICHUC BBIIIC IOPOBOTO JABICHUS, 30Ha OC30MACHOTO MABICHHA MOXET MPEACTABIATH COOOM
TPAJUCHT [JABJCHHS, YCTAHOBJICHHBI CMMHAIOIIUM [ABJICHHEM B KA4YeCTBE HIDKHEH TPAHHULBI JABJICHUS H
JABICHHEM THAPOPA3PHIBA B KAUCCTBE BEPXHEH T'PAHHIBI JABICHHUS BAOJb TIIyOHMHBI CTBOJIA CKBKHWHBL 30HA
0e30macHOTO0  MABICHHA MOSKET TPEAOCTABIAITBCA B KAUECTBE BXOJHOTO CHTHANA, IICPEIABAcMOIO B
ABTOMATH3UPOBAHHYIO CHCTEMY OypeHHS Ha ocHOBE Mozaeiw (500 mo (wur. 5) Wiu ompeaeTsaThCs MOACTHPYIOIHM

YCTPOICTBOM BEAYIIHX mapaMeTpos (560 mo ¢ur. 5) wm Moaymem ynpasicHA (570 mo ¢ur. 5).

[0045] Ha srane 630 mosker ObITh HalimeH kod(¢uuueHT Oc3zomacHOCTH. ONpPEACICHHBIH COTJACHO PEKHMY
padoTHI WK MOJIB30BaTENNeM KO PHUIHCHT OE30TACHOCTH MOXKET OBITh IMPEABAPUTEILHO 33/1aH ONIEPATOPOM H, KaK
MPABHJIO, OCHOBAH HA TOJCPAHTHOCTH omeparopa K pucky. KorpdumueHt 6¢30macHOCTH MOKET OBITh BRIPAKCH B
BHJIC OTKJOHCHHA B NPOLCHTAX HIH CMCINCHHA OT HPEAYCMOTPCHHOH TpaHMIBI 30HBI OC30MACHOTO JABJICHHAL
Hampumep, ko3¢ ¢punueHT 6e30MaCHOCTH I HIKHCH TPaHUIBI MOYKET MPSACTABIIATE COO0H BETUUHHY CMCIICHUA B
NPOLEHTAX OT MOPOBOTO JABICHHA HIH CMHHAIOLICTO AABJICHHU A, KOTOPOS HAXOAUTCA B PEACIaX 30HBI OS30MacHOTO
JasineHus. ITogoOHsIM 00pa3oM, KOI(PHIHCHT OC30MACHOCTH I BEPXHEH I'PaHHUIBI MOXKET IPEACTABIATH COO0H

BCIHYHHY CMCIICHHS B MPOLICHTAX OT JABJICHUS THAPOPA3PHIBA, KOTOPOS HAXOJUTCS B MPEACTAX 30HBI OC30MACHOTO
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JasineHusA. Koa(puuueHTs! 6€301MacHOCTH MOTYT MPEIOCTABIITECA B KAUECTBE BXOJHOTO CHUTHAJIA, IEPEAABACMOTO
B ABTOMATH3HPOBAHHYIO CHCTEMy OypeHHsA HA OcHOBe Mmozemu (500 mo ¢ur. 5). B memax onrumusammu
K03(p(puLHeHTHI 6E30MaCHOCTH MOTYT PAacCMATPUBATHCA B KA4ECTBE IPAHMI] 30HBI O€30TACHOTO JaBJICHUA. B o1HOM
HJIH HECKOJIBKHX BAPHAHTAX OCYIIECTBICHHA HACTOAIIECTO H300pETEHHU MOy Ib yiipasicHus (570 mo ¢ur. 5) MoxeT

npeansarath K03 QuuueHT 6€30MaCHOCTH A/ HCTIOIb30BAHIA TIOIB30BATCIICM.

[0046] Ha stanme 640 DLII1 MOXKET OMPEeaCATBCSA B PCATFHOM BPEMCHH HA OCHOBE THIPABIHYCCKONH MOJCIH.
TuapaBmucckuii 610k MoaeaHpoBaHuA (550 mo (ur. 5) MoxkeT co3aasats Moaeas DL B pecabHOM BPESMCHH HA
OCHOBC JAHHBIX, BKJIIOYAKINUX OC3 OTPAHHUCHHA TIYyOHMHY BOJBL, TIyOWHY CKBAKHHBI, JHAMCTP OOCATHOMN
KOJIOHHBI, BHYTPCHHHH JUAMETP, YIOJ HAKIOHA, JHAMETP MOJBEMHOTO MEXAHW3MA, KOH(UTypaunuio OypHIbHON
KOJIOHHBI, TCOTEPMHUYUCCKHUH TPATUCHT, THAPOTCPMHUUICCKHUIT TPATUCHT, HA OCHOBE JAHHBIX, MPEAOCTABICHHBIX OHUM
HJTH HECKOJBKUMH HA3eMHBIMH JATYHKAMH, BKIFOUAIOMAX 0€3 OTPAaHHYCHHUS H3MCPCHHYIO CKOPOCTh BpameHus (510
mo (ur. 5), H3BMEPEHHYIO CKOPOCTh MOTOKA (520 1o (ur. 5) U H3MEPEHHOE MOJIOKEHUE OJIOKA W/HIIH CKOPOCTH OJI0Ka
(530 mo ¢Qur. 5), W HA OCHOBC [AHHBIX, NPCIOCTABICHHBIX OJHUM WJIH HCCKOTBKHMH HCOOM3aTCIEHBIMHA
PacToIO;KEHHBIMH B 3a00¢ CKBAXWUHBI Jaryukamu (540 no ¢ur. 5), BKIIOUYAOIMUX 0¢3 OTPAaHMUYCHHSI H3MEPCHHYIO
CKOpOCTh TTOTOKA B 3a00¢ CKBAKWHBI, H3MCPCHHYI) TEMIICPATypPy B 3a00€¢ CKBAKUHBI H H3MEPECHHYIO IUIOTHOCTD
OypoBoro pacTBopa B 3a00¢ CKBaKHHBL biaromaps HCmob30BaHHIO OJHOTO WIIH HECKOJIBKUX 3JEMCHTOB JAHHBIX,
THOPABIMYCCKUIT 00K MoacmmpoBanus (550 mo ¢ur. 5) aBTOMATH3HPOBAHHOW CHCTCMBI OYPCHHS HA OCHOBC

mozena (500 mo ¢ur. 5) MOKET TOACYUTHIBATE W BRIBOAUTH DL B peatbHOM BPEMCEHH HA TIOCTOSHHOI OCHOBC.

[0047] Ha stame 650 MoskeT OBITH OIPEACICHO, BO3MOKHA JH ONTHMH3ALUA B Ipeaenax Kod(pQUIHECHTOB
0€30MacHOCTH 30HBI O30MAaCHOTO AaBjicHUA. Moayns ynpasiacHus (570 mo (ur. 5) aBTOMATH3HPOBAHHON CHCTECMBI
OypeHus Ha ocHOBE Mojeu (500 mo ¢ur. 5) MOKET HEMPEPHIBHO OMPEACATh MECTONOJOKeHHE Tekymei DL B
OTHOIICHHUH 30HBI O€30IIACHOTO JaBJieHHA U k03 uimenToB 6e3omacHocTy. Eciu mpoBoauMas TeKymas onepanus
YBC/IMYUBACT JABJICHUC B CTBOJC CKBAKHHBIL, ONPCACTHTH BO3MOKHOCTh ONTHMH3ALMH MOJKHO TOCPEACTBOM
OTIPEACICHHUS TOTO, SIBISCTCA i TeKymas OL[1 MeHbIIE BEIUUMHBI CMENICHHS KO3((uumenTa 6€30macHOCTH OT
JaBICHUSA THAPOPas3psBa. [1om00HBIM 00pa3oM, €CIH MPOBOIMMAS TEKYINAs ONEpalus YMCHBINACT IABICHUC B
CTBOJIC CKBAKUHBI, OTIPESACITUTh BO3MOKHOCTh ONITHMHBAIIMH MOYKHO MOCPEIACTBOM OTIPEACICHHUS TOTO, SIBISICTCS JTH
Tekymas OL{[1 GonpIme BCTHYMHBI CMCIICHUA KO3(pduIucHTa OC30MACHOCTH OT MOPOBOTO WM CMHHAFOIICTO

JABJICHHA.

[0048] Ha stame 660, xorma OLIIl HaxomwTcs B TPEAciaX NPCSIBAPHTCIFHO 33aJAHHBIX KO3()(HOuCHTOB
6e30macHOCTH 30HBI OE€30MaCHOTO JABJICHHS, MOYKHO OTPEIACIHTh ONTUMAJBHYIO IOCICI0BATEIBHOCTh TAPAMETPOB
OypeHHSA 11 W3MCHCHHA (WIH KOHKPCTHOC MPCIAMOYTCHUC IOJB30BATCIA B OTHOIICHWH TOCIICIOBATCIBHOCTH
mapaMeTpos OyPeHHS UL H3MCHEHNUS) W ONTHMABHBIC 3HAYUCHUS MApaMeTpOB OypeHH. B KOHKPETHBIX BapHAHTax
OCYILCCTBIICHHS, IJIc MPUCYTCTBYET NMPEANOYTCHHE MOJb30BATEI B OTHOIICHUH ITOCIICIOBATCIHHOCTH MTAPAMETPOB
OypeHHA M1 W3MCHCHUSA I MPCIYCMOTPCHHONW OTCPAIH, MOICIHPYIOIICS YCTPOWCTBO BEAYIIMX MAPAMCTPOB
(560 mo ¢ur. 5) MOoKeT, AT KAKIOTO mapamMerpa OYpeHUS Il H3MCHCHHA B 33aJAaHHOH IOJIB30BaTCIICM
MOCTICIOBATCIPHOCTH, NCPCUHCIHITh BCC KOMOWHAIMH HW3MCHCHHI 3HAUCHHH mapaMeTpoB OYpeHHSI W HX
cmoaemuposanHbic DL ¢ neipio onpenescHI ONTUMAIBHOTO 3HAYCHHUS MapameTpa OypeHus. [IpoHyMepoBaHHBIH
CIHCOK MOXKET CO3JaBaThCs, HAYMHAsA C NEPBOTO MapameTpa OypeHHS JUI1 H3MCHEHHA, IIPH 3TOM BCE APYIHE

mapaMerpbl OypeHHs NPHACPKUBAIOTCA CBOMX TEKYIIMX B3HAYCHHH, C MOCICAYIOIMM OIPEICICHHEM
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cmoaemupoBanHod Ol i1  KaKIOTO BO3MOXKHOTO 3HAUCHMA MmapamMerpa OypeHHS U1 H3MCHCHHA.
[IpoHYMEpOBAHHBIH CIHCOK 3aTEM MOXKET OBITh VIOPSAIOYCH B COOTBCTCTBHH C HAHOOIBIINM H3MCHCHHEM
cMoaempoBanuoit L1 B oTHOmMCHNH, HO 0€3 MPEBBIIICHUA, NOAXOAAMECIO KO3(h(pUIMEeHTa OC30MaCHOCTH 30HBI
6€30IacHOTO JABJICHHA, KOTOPBIM 3aTeM MOXKET OBITh BBIOPAH B KA4UCCTBE ONTHUMATIBHOTO 3HAUCHHA IapameTpa
OypeHus UId BBIOPAHHOTO mapaMeTrpa OypeHHSA A H3MCHCHHA. OTOT NPOLECC 3aTeM MOXKHO NOBTOPHTH LA
Ka)KI0ro mapamerpa OypeHUs JUIl H3MCHCHHA B 3aJaHHOM MOJIB30BATEICM MOCICAOBATCIBHOCTH. KakasIii mOBTOD
IPOLIECCa MOJKET HCIOJIB30BaTh PE3yJIbTaT MOCJICIHEr0 IIOBTOPA B KAaYeCTBE HAYAIBHBIX YCIOBHH U 3HAYCHHI
mapaMeTpoB OypeHust s 3Toro mosropa. CiaegoBaTenbHO, omepaTrop Wi OypoBOH MacTep MOXKET ONPEICTATh
MOCJICIOBATEIFHOCTD APAMETPOB OYPEHHS [T H3MCHCHHA, HO MOACIHPYIOIICE YCTPOHCTBO BEAYIIHX MAPAaMETPOB
(560 o (ur. 5) MOXKET ONPEACTATh ONTHMAIBHOC 3HAYCHHE MapaMmeTpa OYpeHHs UII KaKIOTO H3MCHCHHS B

MOCICAOBATCIIBHOCTH.

[0049] B apyrux BapHaHTaX OCYLICCTBICHUSA, TAC MOJCIHPYIOIIEE YCTPOWCTBO BeAyHMX mapaMeTpos (560 mo
(ur. 5) ompenenseT ONTHMANBHYIO IOCJICIOBATCIBHOCT AT M3MEHEHHUS MApaMETPOB OYPEHHS, MOJCIMPYIONICe
YCTPOWCTBO BEAYIMMX HapamMeTpoB (560 mo (ur. 5) MOKCT NCPCUNCIATh BCC NCPCCTAHOBKH HW3MCHCHUI
MOCTICIOBATCIFHOCTAH B MapaMeTpax OyPeHHA, BCC KOMOWHAIMM W3MCHCHHH 3HAUCHHN MApaMCTPOB OYpPCHUS A
KOKIOH TOCIEIOBAaTCIBPHOCTH MW HX cMozeiuposaHHbie OLIl ¢ memsio  ompeacieHHs ONTHMAIbHOM
TIOCNICTOBATEIFHOCTH TAPAaMETPOB OYPEHHS U1 M3MCHECHUS W ONTHMAIBHOHW IOCICIOBATCIBHOCTH 3HAYCHHH
nmapaMeTpos OypeHHs Uil MPOBOJMMON onepanui. B KOHKPETHBIX BapHAHTAX OCYINCCTBICHUS IMPOHYMEPOBAHHBIN
CIIHCOK MOJKET OBITH CO3JaH IOCPEJACTBOM BBIOOpA IEPBOTO IMapaMeTpa OYpeHHs AN H3MECHCHHSA C COXPAaHCHHEM
BCEX JPYTHX 3HAYCHHH mapaMeTpoB OypeHHsA MOCTOSHHBIMH H IIOCICAYIOIIETO OIPEICICHUA CMOJCTHPOBAHHOM
OUIT p1a kaXI0T0 BO3MOKHOTO 3HAYCHHUS ITapaMeTpa A/l BBIOPAHHOTO MapaMeTpa OypeHus ATl H3MCHECHUS. JTOT
MpoLECC MOBTOPACTCS I Ka)KAOTO mapaMeTpa OypeHUs, CHOCOOHOTO K M3MCHECHUIO. [IpOHYMEpOBaHHbIN CITHCOK
3aTeM MOJKET OBITh YNOPAAOYCH B COOTBEICTBHH C HAMOOJBIIMM H3MEHCHHEM cMoaeimmposaHHOH OLIIT B
OTHOLICHHH, HO O€3 MPEBBILCHHSA, MOAXOAMEro Kod(duimeHTa OC30MACHOCTH 30HBI OC30MACHOTO JABJICHUS,
KOTOPBIH 3aT€M MOXKET OBITh BHIOPAH B KAUECTBE NMEPBOTO ONTHMAJIBHOTO MapaMerpa OypeHHs Uil W3MCHCHHSI H
MIEPBOTO ONTHMAIBHOTO 3HAYCHUS Mapamerpa Oyperus. Ecim HacuuThiBacTCs OOjiee OJHOTO mapaMeTpa OypeHUs
JUT A3MCHCHHUS, 3TOT MPOLECC MOBTOPSACTCS MOAOOHBIM 00pa30M, 3a HCKIFOUCHHEM TOTO, UTO NMPEABIIYIIHI IIOBTOP
ONTHMAJIBHOTO IapaMcTpa 6ypeHn;1 COXPaHACTCA MOCTOAHHBIM C Cro ONTHMAJIBHBIM 3HAUCHHCM IapaMcTpa
OypCHUSA, BRIOUPAIOT APYTOH mapaMeTp OYPCHHA JI1 H3MCHCHHSA, a BCC APYTHC 3HAUCHUA TMapaMeTpa OyPCHHS, pH
HAIMYNH, COXPAHAIOTCA TOCTOSHHBIMH. Mosker OBITh ompeaeieHa cmonenupoBaHHas DLl mos kaxmoro
BO3MOKHOTO 3HAYCHHS IMapaMerpa Ul BBIOPAHHOTO mapamerpa OypeHms il H3MEHCHHS. [IpoHyMepoBaHHBIH
CITHCOK 3aTEM MOJKET OBITh YIOPSJOUCH B COOTBCTCTBHU C HAMOOIBIINM H3MECHEHHEM cMmozenmposanHoi JLIIT B
OTHOLICHHH MOAXOAAMmETo Ko3((uuneHTa 0S30MacHOCTH 30HBI OC30MAaCHOTO MABJICHHS, KOTOPBIH 3aTEM MOSKET
OBITh BBHIODAaH B KA4YECTBE CICIAYIONICTO ONTHMAIBHOTO IapaMerpa OypeHHS OIS W3MCHCHHSA H CICAYIOIIETO
ONTHMATBHOTO 3HAYCHHA mapameTpa OypeHHs. JTOT IPOLECC MOBTOPSCTCS B OTHOIICHUH CTOJBKHX NAPAMETPOB
OypeHHs, CKOIBKO HEOOXOAUMO YHOPSIOUHTH IS MPEXyCMOTpeHHON onepanuy. CiexoBaTebHO, MOACTHPYIOIICE
yCTpoiicTBO 560 ompemeieT ONTHMATBHYIO NMEPSCTAHOBKY MM MOCIICAOBATCIBFHOCTh MAPAMETPOB OYPCHHUS A

HU3MCHCHHA U ONITHMAJIBHBIC 3HAYUCHHIA MAPpaMETPOB 6prHI/I}I JUTSL STUX H3MCHCHHI.

[0050] B ngpyrumx BapuaHTaX OCYINCCTBICHHA BCC KOMOWHAIMH MOTYT OBITh TICPEUHCICHBI ITOCPEICTBOM
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ONpEeNeNICHAs  BCEX  MEPECTAHOBOK  MOCICAOBATCIBHOCTEH  mapamMeTpoB  OypeHHs W, U1 KaKIOH
MOCIECAOBATCIBHOCTH, BCEX KOMOMHALMH 3HAUCHHIT MapaMeTpoB OYpeHHA C LENbI0 ONMPEACICHUS HAHOOJIBLICTO
cymmapHoro m3MeHeHus OLII B oTHOmEHUH, HO O3 MPEBBINCHHA, MOAXOMIMEro kod(dumuenra 6e30macHOCTH
30HBI 0€30macHOTO JaBieHHA. HampmMmep, ecim omepanmms NpeAaycMaTpUBaeT TPH IapameTpa OypeHHs Uid
H3MEHEHUS, CYINECTBYET INECCTh NMOTCHIMAIBHBIX NEPECTAHOBOK MM IIOCICAOBATEIBHOCTCH MapaMeTpoB OypeHHS
Uil H3MEHEHuA. 11 KaKIoH IOCeN0BAaTEIbHOCTH OIPEAC/IOTCAd Bce KOMOHMHALMM 3HAYCHHI NapaMeTpoB
OypCHEA AT KQKIOTO mapameTpa OypeHH JUIT H3MCHCHES U IOJIyUCHHAs cMoaenupoBanHas OLIT ama kaskaoro u3
HHUX. Tlo OKOHYAHHHU HpOHyMCpOBaHHLIfI CIIUCOK COACPIKUT BCC IIOTCHIUAJTBHBIC NCPECTAHOBKH
MOCIICAOBATCIBHOCTCH MApaMETpOB OYPCHUS AN W3MCHCHHA, BCC NOTCHIMAIBHBIC KOMOHHALMH 3HAYCHHI
mapaMeTpoB OypeHHA i1 KAKIOW MOCICIOBATCIBHOCTH M (pakrtmueckyro DLl amd kakaoro W3 HHUX.
[TpoHYMCPOBAHHBIH CIHCOK 3aTEM MOKCT OBITh VHOPAIOYCH B COOTBCTCTBHH C HAHOONBIINM H3MCHCHHCM
cmoaemuposanHoii JLII1 B oTHOmMEHHH, HO O3 MPEBBIMICHHA, MOAXOAAIMEr0 Ko3(duimeHTa 6€30MaCHOCTH 30HbI
0C30MACHOTO  [ABJICHHA, KOTOPBIH 3aTeM MOJKET YCTAHABIMBATH ONTHMAJBHYK) ICPSCTAHOBKY WA

MOCICAOBATCIBHOCTD MAPAMETPOB OYPSHHS U1 U3MCHECHHA H ONTHMATBHBIC 3HAUCHHAS MAPAMETPOB OYPCHUL

[0051] Ha srame 670 nocne0BaTEIbHOCT OTHOTO HITH HECKOJBKHX NMAPAMETPOB OYPEHHUS MOKET OBITH H3MCHEHA
WM BBIBCICHA HA JKpaH (580 mo ¢ur. 5). B KOHKPSTHRIX BAPHAHTAX OCYIICCTBICHUSA MOAY b ympaeiacHusA (570 mo
(ur. 5) MOKET aBTOMATHICCKH H3MCHATh COOTBCTCTBYFOIIHIT MapaMeTp HACTPOWKH OypOBOTO 000PYIOBAHHSA, TAKOH
Kak, HapHUMEp, apaMeTp HaCTPOHKH ckopocTH BpamieHus (515 no ¢ur. 5), mapamerp HACTPOHKH CKOPOCTH IIOTOKA
(525 mo ¢ur. 5) wmm mapamerp HacTpoiiku Omoka (535 mo ¢ur. 5), cooTBeTCTBYIOLMI ONTHMAIBHOH
MOCNICAOBATEILHOCTH TTAPaMETPOB OYPEHHUS [UI1 H3MEHCHHS H ONTHMANBHBIM 3HAUYCHHAM IapaMeTpoB OypeHus. B
JpYTHUX BAapHAHTAX OCYLICCTBJICHHSA MOIYJIbh ympasicHHA (570 mo ¢ur. 5) MOXKET BBHIBOAUTH ONTHMAJIBHYIO
MOCNICIOBATEILHOCTD MAPaMETPOB OYPEHUs ULl H3MCHECHUS M ONTHMAJIbHbIC 3HAYCHUS NMApaMeTpoB OypeHHsA Ha

skpaH (580 1o ¢ur. 5) A pyqHOI HACTPOIiKH OYPOBBIM MACTEPOM.

[0052] B ogHOM MM HECKOJBKHX BAPUAHTAX OCYINECTBICHMSA HACTOAINETO H300pPETCHUS SHEPrOHE3aBHCHMBIH
MAIIMHOYHTACMbIH HOCHTEIIb COJACPKHUT HHCTPYKIMH MPOTPAMMHOTO OOCCIICUCHHS, KOTOPBIC NPH HCIOJHCHHH
IPOLECCOPOM MOIYT OCYLIECTBILATH criocod 600 B MOTHOM 0OBEME HIH YaCTHIHO B PAMKAX aBTOMATH3HPOBAHHON

CHCTCMBI OypeHHA Ha 0CHOBE Moend (500 mo ¢ur. 5).

[0053] Ha ¢ur. 7 mokazaHa xoMmbrOTepHAs cuctema 700 111 aBromMarm3upoBaHHOH cucteMbl 500 OypeHHs Ha
OCHOBC MOZCIH B COOTBCTCTBHH C OJHUM WIH HCCKOJIBKHMH BAPHAHTAMH OCYIICCTBIICHHA HACTOACTO
n3o0pereHUs. ABToMarm3upoBaHHAs cucteMa 500 OypeHHS HA OCHOBE MOJCIH MOXKET HCIIOJIB30BAaTh OJHY HIIH
HECKOJBKO KOMIBIOTEPHBIX CHCTEM 700. JIOMONTHUTEIBHO PA3HBIC ACTICKTHI ABTOMATHU3HPOBAHHOHW CHCTEMBI 500
OypeHHs Ha OCHOBE MOJCIM MOTYT PACHPEICIAThCA CPEAM OJHOHN HIIH HECKOJBKHX HCIOIB3YEMBIX KOMITBIOTCPHBIX
cuctem 700. KommnerotepHas cucrema 700 MOKET COACPKATh OJWH MU HECKOJIBKO KOMIBIOTEPOB 705, KaXKapii u3
KOTOPBIX COJCP/KAT OJHY HJIH HECKOJIBKO NEYATHBIX IUIAT (HE MOKA3aHbI) WM THOKYIO JICKTPOHHKY (HE MOKA3aHA),
HA KOTOPBIX (KOTOPOI) MOTYT OBITH PAa3MEINCHBI OJWH HIH HECKOIBKO ITPOLECCOPOB (HE MOKA3aHBI) H CHCTCMHAS
namMATh (He mokazaHa). Kakaeli W3 OJHOTO MJIM HECKOJBKHX MPOLECCOPOB (HE MOKA3aHBI) MOKET MPEACTABIIATH
c000if OTHOANCPHBIH MPOIECCOP (HC MOKA3aH) WJIM MHOTOAIACPHBIN mpoueccop (HEC mMoka3aH). MHOTOSACPHBIC
MPOLIECCOPBl (HEC IOKA3aHbI), KaK MPABHJIO, COACP>KAT MHOMKECTBO IPOLCCCOPHBIX AACp (HE MOKA3aHBI),

Pa3MCINCHHBIX HA OJHOH U TOMH k¢ (PU3HUCCKOH MATpHIE, HIM MHOKSCTBO IMPOLCCCOPHBIX ANCp (HC MOKA3AHBI),
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pa3sMCILICHHBIX HA COCTAaBHOH MATpHIE, KOTOPHIC pa3MEIICHBI B OJHOH M TOM >KE MEXaHHYCCKOM OJOKe.
Kommerorepras cucrema 700 MOKET COACpKaTh OJHO MM HECKOJBKO YCTPOWCTB BBOJA/BBIBOJA, TAKHX Kak,
HaIpHMep, YCTpoHCcTBO 710 oTOOpakeHuUs, KIaBHaTypy 715, Mmpimky 720 w/mam moboe apyroe ycrpoiictso 725
B3aUMOJCHCTBHUS YEIOBEKA ¢ KOMIBIOTEpOM. OHO MM HECKOJBKO YCTPOHCTB BBOAA/BBIBOAA MOXKET (MOIYT) OBITH
HHTCTPHPOBAHO (HHTCTPHPOBAHBI) B KoMIbioTep 705. YcrpoiictBo 710 oToOpaXkeHHA MOXKET NMPEACTABIATh COOOI
CCHCOPHBIH JKpaH, KOTOPBIM COACPIKUT JATUMK KAacaHWA (HEC TIOKA3aH), BBIOJHCHHBIH C BO3MOYKHOCTBIO
pacnio3HaBaHusAd KacaHus. CEHCOPHBI 3KpaH IIO3BOJICT IOJIB30BATCII0 KOHTPOJIUPOBATh PA3HBIE ACTCKTHI
KOMIBIOTEpHOH cucteMbl 700 mocpeacTBOM KacaHHWA MM JKeCTOB. Hampumep, nonb30BaTelb MOXKET
B3aUMOJICHCTBOBATh HEMOCPEACTBCHHO C OOBCKTAMH, NPEIACTABICHHBIMH HAa YCTpoicTtee 710 oToOpaskeHus,
MOCPEACTBOM KACAHHS HIIH JKECTOB, KOTOPBIC PACTIO3HAIOTCA JATYHKOM KACAHUS M BOCHPHHUMAIOTCS KOMITBIOTCPOM

705 xak BXOJHOM CHTHAJL

[0054] KowmmerotepHas cuctema 700 MOXKET COAEP/KATH OJHO MM HECKOJNBKO JOKAJIBHBIX YCTpoiicTB 730
xpaneHus. JlokampHOE ycTpoiicTBO 730 XpaHEHHS MOKET NMPEICTABIIATH COOOH TBEPIOTEIHBHOE 3AIIOMHHAFOIINCE
YCTPOHCTBO, MOAYJIb TBEPAOTEIBHOTO 3aNOMHHAIOMICTO YCTPOWCTBA, HAKONHUTENh HA YKECTKOM [HCKE, MOIYIIb
HAKOITUTE HA YKECTKOM JUCKE HIIH JIEOOOH APYroii SHEProHE3aBUCHMBIH MAIIHHOUNTACMBIH HOCHTENb. JIoKampHOE
ycrpoiictBo 730 XpaHEHHS MOXKET OBITh HHTCTPHPOBAHO B KoMmmbroTep 705. KommerorepHas cucrema 700 moxer
CoJcp)KaTh OJHO MM HECKOJBKO ycTpoicTe 740 cereBoro wmHTepdelica, KOTOpble OOCCICYHBAIOT CETECBOM
uHTEp(eiic ama kommbroTepa 705. CeteBoil mHTEpeiic MOKeT mpeacTaBaATh coboii Texnomoruro Ethernet, Wi-Fi,
Bluetooth, WiMAX, Fibre Channel wmm mo6oii npyroii cereoit uHTep(eiic, MpUro Hbi Ul YIPOIIECHUI CETEBBIX
koMMyHuKanui. KommberotepHas cuctema 700 MOKET COACpPKaTh OJHO UM HECKOJBKO CETEBBIX YCTPOHCTB 740
XpaHCHUA B JOMOJHCHHC HJIM BMECTO OJHOTO WM HECKOJBKUX JTOKANBHBIX yCTpoiicTB 730 xpamenus. Cereoe
yCcTpoiicTBO 740 XpaHCHHsA MOXCET IPEACTABIITH COOOH TBEPAOTECIBHOC 3alOMUHAIOLICE YCTPOHCTBO, MOIYJIb
TBEPAOTCIBHOTO 3AIIOMHMHAIOIICTO YCTPOHCTBA, HAKOMUTEIb HA XKECTKOM JHUCKE, MOAYJb HAKOIHTEIA HA ’KECTKOM
JHUCKE YUIH JIFOOOH APYroi SHEPrOHE3aBUCHMBIN MAIIMHOYUTACMBIH HocuTedb. CeTeBoe yCcTpoiicTBO 750 XpaHEHUA
MOJKET HE COBMEINATHCS C KOMIBIOTEPOM 705 U MOKeT OBITH AOCTYIHBIM IS KOMIbIOTepa 705 uepe3 OJuH WIH
HCCKOJIBKO CCTCBBIX HHTCP(CHCOB, MPCIOCTABACHHBIX OJHHM WA HCCKOJBKHUMH YCTPOHCTBAMH 735 CETCBOTO
uHTep(eiica. CrenuanucTy B JaHHOH 007aCTH TEXHUKH OYACT MOHATHO, YTO KOMIBIOTEP 705 MOKET MPEACTaBIATh
c000if ceprep, paboOUyYH CTAHIHIO, CTAHOHAPHBIH KOMIBIOTCP, MCPCHOCHOH KOMIBIOTEP, HCTOYK, IUTAHINCT WA
TO00H [OpyroW THI KOMITBEOTCPHOW CHCTEMBI B COOTBETCTBHH C OJHHM WM HECKOJIBKAMH BapHAHTAMH

OCYIICCTBJICHUA HACTOAICTO I/1306peTCHI/I}I.

[0055] TIpemmymecTBa OJHOTO WM HCCKONBKHX BAPHAHTOB OCYINCCTBICHUSA HACTOAINCTO H300PCTCHUSA MOTYT

BKJIHOYATH OAHO HJIH HECKOJBKO U3 CICAYIOMICTO.

[0056] B omHOM WiIH HECKOJBPKHX BAPHAHTAX OCYMICCTBJICHHA HACTOAMICTO H300PCTCHHA B CHCTEMC H CIIOCO0C
ABTOMATH3HPOBAHHOTO OYPEHHSI HA OCHOBE MOJCIH ONPEJC/SIIOT ONTHMAIBHYIO IOCICA0BATEIFHOCTD TAPAMETPOB
OypeHus U1l H3MCHEHHSA 11 MPEAYCMOTPEHHOH onepalmy (MM BBOIAT KOHKPETHOE MPEANOYTCHHE MOIb30BaTEI
B OTHOIICHUH NOCJICOBATEILHOCTH NAPAMETPOB OYPEHHUS A1 H3MECHCHHUS) B OTPECIIFOT ONTHMAJIBHBIC 3HAUCHUS
napaMeTpos OypeHus, TakuM obpazom JLIT moanepxuBacTesa Omm3Kol kK pabodyeMy moaxoasdmeMy kod(duimeHry

0OC30MACHOCTH 30HBI OC30MACHOTO JABICHHS.
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[0057] B oxHOM WM HECKOJBKHX BAapPHAHTAX OCYIICCTBICHHA HACTOSINCTO H300PCTCHHA CHCTEMA H CIIOCOO
aBTOMATU3UPOBAHHOTO OYpPEHHA HA OCHOBE MOJCIHU MPEAOTBPAIACT MOTEPU OYPOBOTO PacTBOPA, THAPABIHUCCKHC

yAapbl B OOPYIICHHE CTBOJIA CKBAYKHHBI.

[0058] B oxHOM WM HECKOJBKHX BAapPHAHTAX OCYILCCTBICHUA HACTOSINETO H300PCTCHHA CHCTEMA H CIIOCOO
ABTOMATH3HPOBAHHOTO OYPEHHA HAa OCHOBE MOJCIM YMEHBINACT WIH YCTPAaHJACT OMMOKY YeNIOBEKAa B NPHHATHU

penIeHui OTHOCHTEIBPHO MOAXOMAIINX APaMeTPOB OyPeHUS A1 ONpeACICHHON onepauy Oy peHusL.

[0059] B oxHOM WM HECKOJBKHX BAapPHAHTAX OCYINCCTBICHHA HACTOSINCTO H300PCTCHHA CHCTEMAa H CIOCO0

ABTOMATH3UPOBAHHOTO OYPCHHUA HA OCHOBE MOJCIH YMCHBIIACT WK YCTPAHACT HCMPOAY KTHBHOC BPESMS MPOCTOA.

[0060] B oxHOM WM HECKOJIBKHX BAPHAHTAX OCYINCCTBICHHA HACTOSIICTO HW300PCTCHHA CHCTEMAa W CIIOCO0
ABTOMATU3UPOBAHHOTO OYPEHHS HA OCHOBC MOJCTH YMCHBINACT ITPOMCEKYTOK BPCMEHH, HEOOXOIWUMBIA UTA

OCYIIICCTBIICHHA PA3HBIX ONCPanii OYPCHHA, TAKHM 00pa30M MOBHIMAA MPOU3BOAUTCIHFHOCTD U CHAJKASA 3aTPATHL

[0061] B oxHOM WM HECKOJBKHX BAPHAHTAX OCYIICCTBICHHA HACTOSIICTO HM300PCTCHHA CHCTEMAa H CIOCO0
ABTOMATU3HPOBAHHOTO OYPEHHS HA OCHOBE MOJICIH MAaKCHMATBHO YBEJIMYHBACT CKOPOCTH CITYCKA, OTHOBPEMCHHO
TIOZICP KUBAS TABJICHUE B CTBOJIC CKBAKUHBI B IPEJCIAX 30HBI OC30IIACHOTO JABJICHHUS, a TAKKE ONMPEACICHHOTO

k03¢ purmenTa 6e30MacHOCTH pekuMa PabOThHI WITH MOJIb30BATEIL.

[0062] B oxHOM WM HECKOJBKHX BApPHAHTAX OCYIICCTBICHHA HACTOSINCTO H300PCTCHHA CHCTEMA H CIIOCOO
ABTOMATH3HPOBAHHOTO 6ypeHn>1 Ha OCHOBC MOAC/IH MaKCHMAJIBHO YBCIMYIHBACT CKOPOCTh MOABEMA, OAHOBPEMCHHO
MIOJZICP KHUBASL IABJICHUE B CTBOJIC CKBAKUHBI B TPEJCIaxX 30HBI OC30IIACHOTO JABJICHHA, a TAKXKE OMPEACICHHOTO

k03((urmeHTa 6€30MaCHOCTH peKuMa PabOThI WITH MOJIb30BATEI.

[0063] HecmoTps Ha TO, YTO HACTOSINECE H300PETCHHE OBLIO OMUCAHO OTHOCHTCIBHO BBIMICY KA3AHHBIX BAPHAHTOB
OCYILICCTBIICHHUS, CIICLHAIICTHI B JAHHOH 00JIACTH TEXHUKH, 00J1a1as1 MPEUMYIIECTBAMH 3TOT0 PACKPHITHS, OHMYT,
YTO MOTYT OBITh Pa3pabOTaHbI APYTHC BAPHAHTHI OCYILCCTBICHUA B MpPEacjaX 00beMa HACTOSALICTO H300PETCHHS,
KaK ONHCAHO B 3TOM AOKyMcHTEe. COOTBETCTBEHHO 00BEM H300PETCHHUS JOKCH OBITh OTPAHHYCH IPHIATacMBIMHU

MyHKTaMH (pOpMyTbI H300PETCHHSL



WO 2018/106346 1 PCT/US2017/057451

OOPMVYIJIA U30BPETEHUA

1. Cucrema A1 aBTOMATH3HPOBAHHOTO OYPEHHS HA OCHOBE MOJCITH, COACPKAIIas:

MHO>KXCCTBO HA3CMHBIX OATYHUKOB, BBIIIOJTHCHHBIX C BO3MOYKHOCTBI) H3MCPCHHA OOHOIO HWJIH HCCKOJBKHX

mapamMeTpoB OypoBOro 000pyIOBAHUS B PEATBHOM BPEMCHH,

THAPABJIMYCCKUN OJOK MOJCTHPOBAHMUS, BBHIIOJHCHHBIN C BO3MOYKHOCTBIO CO3JAHMS MOJCITH B PECaTbHOM
BPEMCHH SKBHBAJICHTHOH IUPKY/MUOHHON IUIOTHOCTH HA OCHOBE OJHOTO WJTM HECKOJIBKHX MApaMeTpoB OypoOBOTO

00OpYIOBAHHUS,

MOAyYJb YIPABJICHUS, BBITNIOJTHCHHBIN C BO3MOKHOCTBIO HCTIPCPBIBHOTO OMPCACTICHUAA TOTO, HAXOOUTCA JTH
OKBHBAJICHTHAA LIHPKYLIMHOHHAA IUIOTHOCTH B IMIPEACIaxX NPCABAPHUTCIIBHO 3a4aHHBIX KOS(I)(I)I/IHI/IGHTOB

0C30MACHOCTH 30HBI 0C30MACHOTO JABICHHS, H

MOJCTHPYIOIIEE YCTPOHCTBO BEAYLIHX MAPAMETPOB, BHIMOJHCHHOE C BOMOYKHOCTBE) OMPEIACICHHS, KOTIa
SKBHBAJICHTHAS LUPKYJHILHOHHAA ITIOTHOCTh HAXOAMTCA B MMPEACIAX MPCABAPHTEIBHO 33JaHHBIX KO3((HULHCHTOB
0C30MaCHOCTH 30HBI OC30IMACHOTO JAaBICHUSA, ONTHMANBEHOTO TapaMeTpa OYPESHHA I H3MCHCHUS U ONTHMATBHY O

BEJIMYHHY H3MCHCHHS apaMeTpa OypeHHs,

IIPH 3TOM MOJYJIb YIIPABICHU aBTOMAaTHYCCKH H3MCHICT MapaMeTp HacTpoiiku OypoBoro o0OpyI0BaHHI,
COOTBETCTBYIOIIMI ONTUMAJBHOMY HapaMeTpy OypeHHA A M3MCHCHHS, Ha ONTHMAIBHOC 3HAUCHHC IapaMeTpa
OypeHHsA HIHM BBIBOJHT ONTHUMAJBHBIN mapameTp OYypeHHsA I H3MCHCHHS M ONTHMAJbHOC 3HAYCHHC NapameTrpa

OypPCHHUS Ha KpaH I PYIHOH HACTPOHKH OYPOBBIM MACTCPOM.

2. Cuctema mo m. 1, OTIMYAOIIASICS TEM, YTO OJWH HIJIH HECKOJBKO MapamMeTpoB OypoOBOrO 00OPYIOBAHUS
BKJIIOYAKOT OJHO HIIH HCCKOJIBKO H3 I/ISMCPCHHOfl CKOPOCTH BpalICHUA HA IOBCPXHOCTH, I/ISMepeHHOﬁ CKOpPOCTH
MOTOKA HA TOBCPXHOCTH, H3MCPCHHOTO IIOJIOKCHHSA OJIOKA HA MOBCPXHOCTH, H3MCPCHHON CKOPOCTH OJI0Ka,
H3MCPCHHOTO [aBJICHHSA B 3a00€ CKBAKHHBI, H3MCPCHHOH CKOPOCTH MOTOKA B 3a00C CKBAXXHHBI, H3MCPCHHON

TEMIEPATYPHI B 3a00¢ CKBAKUHBI H H3MEPCHHOI IIIOTHOCTH OYPOBOrO PacTBOpa B 3a00¢ CKBAYKHHBIL.

3. Cuctema 1o 1. 2, OTJIMHAROIIASCA TEM, YTO THIPABIMYCCKHI OJOK MOICTHPOBAHHA CO3MACT MOJCIH B
peaIbHOM BPEMCHH SKBHBAJICHTHOH IUPKYJIIIMOHHOHN INIOTHOCTH HA OCHOBE MAPAMETPOB OYPOBOTO 000Dy AOBAHUS,
BKJTFOYAFOINUX OHO WJIH HCCKOJBKO M3 H3MCPCHHOM CKOPOCTH BPAIICHHA HA MOBCPXHOCTH, M3MCPCHHOM CKOPOCTH
MOTOKA HA TOBEPXHOCTH, W3MCPECHHOTO MOJOKEHHA OJOKA HA MOBEPXHOCTH, W3MECPEHHOH CKOpPOCTH OJOKa Ha
MIOBEPXHOCTH, M3MEPCHHOTO [ABJICHHA B 3a00¢ CKBAKHHBI, M3MEPCHHOW CKOPOCTH INOTOKA B 3a00€ CKBAKHHBI,

H3MEPCHHON TEMIICPATYPhI B 3a00¢ CKBAYKHHBI U H3MEPCHHOM TJIOTHOCTH OYPOBOTO PACTBOPA B 32a00€ CKBAYKHHBIL.

4. Cuctema no m. 1, oTMuaromasca TeM, YTO THAPABIMYESCKUN ONOK MOJCITHPOBAHHA CO3JACT MOJCIb B
pcaIbHOM BPEMECHH SKBHBAJICHTHONW IUPKYJIMHOHHOHN INIOTHOCTH HA OCHOBE NMAPAMETPOB, BKIFOUAOIIUX OTHO HIIH
HECKOJIBKO W3 TIyOHMHBI BOJBI, ITyOHHBI CKBaYKHHBI, THAMETpa 00CaTHOH KOJOHHBI, BHYTPEHHETO THAMETPA, YIia
HAKJIOHA, JTUAMETPa MOJBEMHOTO MEXaHH3Ma, KOH(pUTyparmu OypHUIbHOM KOJTOHHBI, TCOTEPMHYICCKOTO I'PAIUCHTA U

THAPOTCPMHUUICCKOTO IPaJUCHTA.
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5. Cuctema mo m. 1, oTim4aromascs TeM, YTO 30HA OE30IMACHOTO JABJICHHA OTPAHHYCHA C OJHOW CTOPOHBI

MOPOBBIM JABJICHHEM, 4 C APYTOH CTOPOHBI JABJICHHEM THAPOPA3PHIBA.

6. CucreMa mo 1. 5, OTJIHYAMOINAACS TEM, YTO HPCABAPHTCIBHO 3aJAHHBIC KOI(P(HUUHCHTH 6e30MaCHOCTH
BKJIFOYAIOT C OJHOH CTOPOHBI BEJHMYHHY CMCIICHHS B IMPOLEHTAX, KOTOpas OONBINE MM MOPOBOC JABICHHE, A C

JPYroif CTOPOHBI BEJIHYUHY CMEINCHHS B IPOLICHTAX, KOTOPAs MCHBINE YeM JABJICHUE THIPOPA3PHIBA.

7. Cucrema 1o 1. 1, OT/IHHAOINASCSA TEM, YTO 30HA OC30MACHOTO JABJICHHUS OTPAHHYCHA C OJHOH CTOPOHBI

CMHHAIOIIUM JIABJICHUEM, a C IPYTOH CTOPOHBI JABJICHUEM THAPOPA3PHIBA.

8. CucteMa mo 1. 7, OTIMYAOINAACA TCM, YTO MPCABAPHUTCIBHO 3aJAHHBIC KOY(PPHIHCHTH OC30MACHOCTH
BKIIFOUAKOT C OTHOH CTOPOHBI BEIMUHHY CMCINCHHS B MPOLCHTAX, KOTOPas OOJIbINE YeM CMHHAOMICE AAaBICHAUE, a C

JPYroi CTOPOHBI BEIHYHHY CMEINCHHA B MPOICHTAX, KOTOPAs MEHBIIEC YEM JaBICHUC THAPOPA3PHIBA.

9. Cuctema 1o 1. 1, OTIMYAKOIAACA TEM, YTO MOACTHPYIOMICE YCTPOHCTBO BEAYIMX MAPAMETPOB ONPCACIACT
ONTHMAJIGHBIN TapaMeTp OYPCHHSA A1 W3MCHCHHS MOCPCICTBOM ICPCUHCIICHHA BCCX MCPSCTAHOBOK MAPaMETPOB
OypcHHA, BCCX KOMOWHALIMH 3HAYCHHU MApPaMETPOB OYPCHHA I KAKIOW MCPCCTAHOBKH W CMOJCITHPOBAHHOM
SKBHBAJICHTHOH IHPKYAIHOHHON IOTHOCTH AT KAKAOTO 3HAUCHHUA W BRIOOPA ONTHMAIFHOTO apaMeTpa OypeHus

H ONTHMATBHOTO 3HAYCHHUA NapaMeTpa OyPeHHA H3 TPOHY MCPOBAHHOTO CITHCKA KOMOWHAIIH.

10. Cuctema 1o 1. 9, OTIIMYAOMIAACA TEM, YTO IIEPECTAHOBKH MApaMeTPOB OypPEeHMA W KOMOHHAIMHU 3HAYCHUI

mapaMeTpoB OYPECHUSA OCHOBAHBI HA OTPAHHICHUAX CKBAYKITHBI.

11. Cuctema 1o 1. 9, OTIHYANOINAACA TEM, YTO ONTHMANBHBIH mapaMeTp OYPeHHA U ONTHMAILHOC 3HAUCHUC
nmapaMeTpa OypeHHsS I H3MCHCHUS BBIOPAHBI M3 IPOHYMECPOBAHHOTO CIHCKA NOCPEACTBOM YHOPSIOYHBAHUS
NPOHYMEPOBAHHOIO CIHCKA COIJIACHO  HAWOOIBIIEMY H3MEHECHHIO CMOJCIHPOBAHHOH  3SKBHBAJICHTHOM
IUPKYJUIMHOHHOH IUIOTHOCTH, KOTOpas HAaXOJWTCS B IIpefenax IPeABAPHTCIbHO 3aJaHHBIX KOd((UIHECHTOB
0€30macHOCTH 30HBI OC30IACHOTO [ABJICHHS, W BHIOOpPa KOMOWHALWH, KOTOPas MPeayCMaTpPHBAcT HAHOOJIbINCES

H3MCHCHUE CMOJICTHPOBAHHON SKBUBAJCHTHOHN LIUPKY TALMOHHON MIIOTHOCTH.

12. Cmoco0 aBTOMATH3HPOBAHHOTO OYPCHHUA HA OCHOBC MOJCITH, BKITFOYAFOIIHIA;

HAXO0 KICHHE 30HBI OC30MACHOTO JABJICHHA,

HAXO’KIACHHUC MPCABAPHUTCIIFHO 33JAHHBIX KOA(PPHUIHCHTOB OC30MACHOCTH B MPEACIAX 30HBI OC30MACHOTO

JIABIICHUS,

ONpEaACIICHAUE 3KBHBAJICHTHO M HHpKyMHHOHHOﬁ IJIOTHOCTH B PCATbHOM BPCMCHH HA OCHOBC

THAPABIMYCCKON MOJCIIH,

HCIIPCPBIBHOC OMPCACICHUC TOTO, HAXOAUTCA JIH SKBHBAJCHTHAA HMUPKYLIMUOHHAA IUIOTHOCTH B NPECACIaxX

K03(p(PUIHCHTOB 6€30MACHOCTH 30HBI OC30IIACHOTO JABJICHU, H,

CCJIM S3KBUBAJICHTHAA LUPKYJAMHOHHAA IIJIOTHOCTh HAXOAUTCA B IIPECACIaxX KOS(I)(I)HIII/IGHTOB 6630HaCHOCTI/I,



WO 2018/106346 3 PCT/US2017/057451

OTIPEACICHHE ONMTHMAIFHOTO MapaMeTpa OyPEHHS ISl H3MCHCHHS H ONITHMATBHOTO 3HAYCHHS MApaMeTpa OypeHHUL.

13. Croco6 o 1. 12, OTIHYAFOIIMIHACS TEM, YTO AOMOJIHHUTEIHHO BKIIOYACT:

HAXO0XKICHHUC Ol“paHI/['{eHI/[ﬁ CTBOJIA CKBAYKUHBI.

14. Cnoco6 mo m. 12, oTiuuarommiics TeM, 4To 30HA OE30IACHOTO JABJICHHA OTPAHMYCHA C OJHOH CTOPOHBI

TMOPOBBIM JABJICHHEM, a C IPYTOH CTOPOHBI JABJICHUEM T'HAPOPA3PHIBA.

15. Cmoco0 mo 1. 14, OTIHYARINUIICA TEM, YTO MPCIBAPHUTCIBHO 33JAHHBIC KOA(P(PHIHUCHTH OC30MACHOCTH
BKIIFOUAKOT C OJHOW CTOPOHBI BEJIWYMHY CMCIUICHHUS B MPOICHTAX, KOTOpas OOJbIIC YeM IMOPOBOC AABJICHHE, A C

I[perfI CTOPOHBI BCIUIWHY CMCIICHU B MMPOLCHTAX, KOTOPasA MCHBILC YCM JABJICHUC THAPOPA3PHIBA.

16. Crnoco6 mo m. 12, OTIHYAOIMICA TEM, YTO 30HA O€30MACHOTO JABICHHUS OTPAHMYCHA C OJHOW CTOPOHBI

CMUHAIOIIUM JIABJICHUEM, a C APYTOH CTOPOHBI JABJICHUEM THAPOPA3PhIBA.

17. Croco0 mo 1. 16, OTIHYAROIMIACA TEM, YTO TMPCIBAPUTCIBHO 3aTaHHBIC KO3(PPHIHCHTH OC30MaCHOCTH
BKJIFOUAKOT C OTHOH CTOPOHBI BEIMUHHY CMCINCHHS B MPOLCHTAX, KOTOPas OOJIbIIE YeM CMHHAONIEE AAaBICHAUE, a C

I[perfI CTOPOHBI BEIUIHWHY CMCIICHUA B MMPOLCHTAX, KOTOPAaA MCHBIIC YCM OABJICHUC THAPOPA3PhIBA.

18. Cnoco6 mo m. 12, OTIMUAOIMICSA TEM, 4YTO THAPABIMYCCKAS MOJCHIb OIPEAC/HICT IKBHBAJCHTHYIO
IHUPKYIIHOHHYIO INIOTHOCTh B PEaJbHOM BPEMEHH HA OCHOBE NMAPaMETPOB, BKIIOUAIOIIIX OJHO HJIH HECKOJIBKO U3
H3MEPEHHOH CKOPOCTH BPAIICHUA HA MOBEPXHOCTH, M3MEPECHHON CKOPOCTH IIOTOKA HA MOBEPXHOCTH, H3MEPCHHOTO

HOJIOXKEHHU 0JIOKA HA TTOBEPXHOCTH U H3MEPCHHOH CKOPOCTH 0JI0KA HA MOBEPXHOCTH.

19. Cnoco6 mo m. 12, OTIMYAOIMMITCA TEM, YTO THAPABIHYCCKAS MOJACTb ONPEACISICT SKBHBAJICHTHYEO
OUPKYJSIMHOHHY IO TVIOTHOCTh B PEATbHOM BPEMCHH HA OCHOBE MAPAMETPOB, BKIIOYAFOLIHX OJHO HJTH HECKOJIBKO U3
H3MCPCHHOTO JaBJICHHS B 3a00€ CKBAKHHBI, H3MCPECHHOH CKOPOCTH MOTOKA B 3a00€ CKBAXHHBL, H3MCPCHHOM

TEMICPATYPBI B 3a00¢ CKBAKUHBI H H3MEPCHHOI TNIOTHOCTH OYPOBOrO pacTBoOpa B 3a00¢ CKBAYKHHBIL.

20. Cnoco6 mo m. 12, OTIHYAOIMIICA TEM, YTO THAPABIMYCCKAS MOJACTH ONPEACIHICT SKBHUBAJICHTHYIO
OUPKYJSIMHOHHY O IJIOTHOCT B PEabHOM BPEMEHH HA OCHOBC NMAPAMETPOB, BKIFOUAOINHMX OJHO HJIH HECKOJBKO H3
TyOWHBI BOJBI, TIIYOHHBI CKBAKHHBI, AWAMCTpPA OOCATHOW KOIOHHBI, BHYTPCHHCTO JHAMCTPA, VIJIA HAKJIOHA,
JUaMeTpa TOJBEMHOTO MEXaHW3Ma, KOH(purypauwn OypHIbHOH KOJIOHHBI, TCOTCPMHYECKOTO TPATUCHTA H

THAPOTCPMHICCKOTO TPATUCHTA.

21. Crmoco0 mo m. 12, OTIHYANINMIACA TEM, YTO ONPCACICHHC ONTHMAJBHOTO mapamerpa OypeHHWS id
H3MCHCHHUSA W ONTHMAIBHOTO 3HAUCHHSA IIapaMeTrpa OypeHUs NPOMCXOAHT IOCPEACTBOM IIEPEUHCICHHA BCEX
MIEPECTAHOBOK ITAPaMETPOB OYPEHHUS, BCeX KOMOMHALMIT 3HAYCHHI ITapaMeTPOoB OyPEHHUS [ KOKI0H NEPECTAHOBKH
W CMOJCIHPOBAHHOW OSKBHBAJICHTHOH NHPKYJSIMHOHHOW TIJIOTHOCTH JUIA Ka)KAOTO 3HAYCHHA U BHIOOpa

ONTHMATBHOTO MapaMeTpa OYPSHUS W ONTHMAIBHOTO 3HAYCHHUS napaMeTpa OyPeHUsI U3 MPOHYMEPOBAHHOTO CITHCKA.

22. Cnoco6 mo 1. 21, oTaMJaronmics TeM, YTO IIEPECTAHOBKH IIApaMeTpoB OYpEHHA M KOMOHHALIMY 3HAYCHUH

MapaMeTPOB OYPCHHS OCHOBAHBI HA OTPAHHYCHHSIX CTBOJIA CKBAYKHHBI.
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23. Cnoco6 no 1. 21, orimyaromuiica TeM, YTO ONTHMAJbHBIH IapaMeTp OYpeHHA W ONTHUMAJbHOE 3HAYCHHUCE
mapamerpa OypeHHUs BRIOHPAIOT U3 MPOHYMCPOBAHHOTO CITHCKA MOCPEACTEOM YIOPATOUHBAHIA IIPOHYMEPOBAHHOTO
CIHCKA COTJIACHO HAMOOJbHIEMY H3MCHCHHIO CMOJCIMPOBAHHONW 3KBHBAJICHTHOH IMPKYJIMOHHON IUTIOTHOCTH,
KOTOpas HAXOJHUTCA B NPEACIAaX NMPEABAPHTCIBHO 3aJAHHBIX KOI((PHUIHECHTOB OC30MACHOCTH 30HBI OC30IIAaCHOTO
JaBICHHA, M BBHIOOpa KOMOHMHALMHM, KOTOpas IpeaycMATpHBACT HaWOOJbIICC H3MCHCHHE CMOJCITHPOBAHHON

SKBHBAJICHTHON LUPKY IALMOHHON IIOTHOCTH.
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ITo mepe yBenuueHus CKOPOCTH
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(CKOPOCTD MOTOKA, & TAIOKE BETMYHUHA 00/MUH MOCTOSIHHAS U PaBHAS HYJIIO)
BypeHue [looskenue Oyi0ka u CKOPOCTh OtoKa (riTyOHHA MOTPYKEHUS A0JI0TA),
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MOT'YT U3MCHSITBCA
OopaboTka [looskenue Oyi0ka, CKOPOCTh OI0KA, a TAKIKE CKOPOCTh MIOTOKA
CMBIBAHUEM PCTYIUPYIOTCA H MOT'YT U3MCHATHCA
[Llupxymuposanue |CxopocTh HOTOKA PETYIIHPYETCS M MOXKET H3MCHSITHCS
CKOJIBKCHHUC [TosoxeHue OJ10Ka, CKOPOCTh OJIOKA, & TAKKE CKOPOCTh MOTOKA

PETYIUPYIOTCS M MOTYT U3MEHATHCS

Brixaunpanmc [TosoxeHue 610Ka, CKOPOCTh OJIOKA, & TAKXKE CKOPOCTh MOTOKA
PETrYIUPYHOTCS U MOTYT H3MEHATBCS

Dur. 4

3AMEHSAIOIUI JIUCT



ABTOMaTHU3UPOBAHHOE OYpEHUE
Ha OCHOBE MOJIC/IU

517
aT4YHK ATYUK
510 A 520 o 530 HAarank
(maTuukm) (maTamkm) (maTuymkm)
CKOpPOCTH CKOpPOCTH OJIOKa
BpALICHUS MOTOKa
I 550 \" I 540
. I'uppasnu- .
[ " | YT T e =
YEeCKUi . Heo0bsi3aTenbHbIi faT4lK
= > 60K S I(Heobs3aTenbHble naTamkn),|
I 3 I | PacMoOKeHHbIN I
. MOZENIUpPOBa- . (pacrionoxenHble) B 3a00¢ |
I HHSI | | CKBAKHHBI |
. e - ——
500 -
] 360 570 |
. \ NV Z .
I Monenupyromee I
; YCTPOUCTBO Monyib I 1 Okpan
. BCAYIIHX YIIpaBJICHUA .
1| mapamerpos |
L A EER & SN 5 SN A N O = s - L | - e I 580
ITapamerp ITapamerp
o . 535
S15 HaCTPOHKH 525 HAaCTPOUKH AN HapaMng
CKOPOCTH CKOPOCTH Ha%TpOHKH
BpALLEHHS MOTOKa foxa
dwr. 5

3AMEHSAIOIUI JIUCT



ABTOMAaTHU3UPOBAHHOE OYpPEHUE

6/7 Ha OCHOBC MOJCJIN

600
610
Haxoxnenue orpaHU4eHUN CKBaXXUHBI U
arperara
620 J
HaxoxneHve 30Hb1 6€30MacCHOrO JaBJICHUS
630

N Haxosxxnenue koadduimentos 6e30macHOCTH

l

Omnpenenenye 3KBUBAJIEHTHOMN LIUPKYJIALIMOHHOM
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650 Omnpenenenue Toro, ABJIAETCS JIM BO3MOMKHON
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ABTOMaTHU3UPOBAHHOE OYpPEHUE
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