SIna XaiiToBa ;
JAupexTop obcayxuBaromieil koMmnanuu Toproeuix meHTpoB TOB Kom¢opTt — Taiim ;
3aro/10BOK :

CoBpeMeHHbIE TeHIEHIMH PA3BUTHA TEXHOJOTHI ONTHUMHU3ALMHU IKOCUCTEM TOPIroBbIX
LEHTPOB ;

Ilon3arojioBoK :

CoBpeMeHHbIE TeH/IEHIMU B PA3BUTHH M YCOBEPIIEHCTBOBAHUN TEXHOJIOTHii
KOMILJIEKCHOH ONTHMH3ALMHU TOILIMBHBIX CHCTEM TEPMOJIMHAMHYECKOI0
JHEPreTHYEeCKOro 000pya0BaHUsA B COCTaBe HHPPACTPYKTYPHBIX 3J1IEMEHTOB YMHOI0
JA0Ma B KOTOPOM PAacloJiOKeH TOProBbIii HEHTP ;

KuaroueBnle ciioBa :

Tenaenuun pa3zButus Texnoorui ;Kommiekcnasi ontumu3anus ;
YcoBepuieHCTBOBaHHE TeXHOJIOTHIT ; ONBbITHAA HHCTAJIAIMSA ; TepMoIMHAMUYECKOE
odopynoBanue ; UudpacTpykrypa yMHOro 10Ma ; JKOCHCTEMA TOProOBOro LIEHTPA;
Cucremublii nouck ; [IpUHOMIIBI JOTMCTUKH B CHCTEMAX YIPABJIEHHUSA U KOHTPOJIA ;
YMHOe NPOU3BOJACTBEHHOE MOMelleHHe ; DJIEKTPOMATHUTHAS Pe30HAHCHAS
CIEKTPOCKOMHUS ;

AHHOTAIIUA :

3a nociegHue rojbl CeUaluCTaMy U IPOU3BOACTBEHHUKAMHU IIpojieaHa Oonblias paboTa
I10 TIOMCKY U CeleKIUU HanboJiee MPaKTUUHBIX U 3(PPEKTUBHBIX TEXHUYECKUX PEILIECHUH ,
HaITpaBJICHHLIX Ha KOMIUICKCHYIO OIITUMU3AalHIO ITPOLCCCOB IMOATOTOBKH U TOAAYH
TOIUIMBHBIX CMECEH B KaMepbl CTOPaHUs TEPMOAMHAMUUYECKOTO 000pYy1I0BaHUS B
MH(ppaACTPyKType YMHOTO JloMa

OMnbITHBIE UHCTAJUISAIIMN OBLITH TTPOBEICHBI HA JAM3EIBHBIX JBUTATENSIX , HA OoMepax , Ha
JTU3€eIIb — TeHEepaTopax , Ha ra30BBIX TYPOMHAX U IPYTOM TEPMOIMHAMUYECKOM
000pyI0BaHUHU , KOTOPOE MUCIOJIb3YETCs 11l YKOMIUICKTOBAHUS TOTUTMBHBIX HAJICUCTEM U
MOJICUCTEM HHPPACTPYKTYPHI YMHOTO JIOMa M YMHOTO MPOU3BOICTBEHHOTO MTOMEIICHUS

HpI/I 9TOM B CHUCTCMHOM ITIOMCKE HCCJICA0BATCIN U I[I/ISaI\/'IHepI)I OBLIN B OCHOBHOM
CKOHICHTPHUPOBAHBI B TCXHUYCCKHUX PCIICHUAX 10 MOI[I/I(bI/IKaIII/II/I CUCTEM ITOATIOTOBKH
TOIUIMBA U , CBA3AHHBIX C HUMU CUCTCM IOAAYU TOIIJIMBA B KAMEPbI CrOpaHUA
TCPMOANUHAMUYCCKOTO O60p}/')10BaHI/ISI IIpu yCJIOBUU €TI0 pa6OTBI C UCITIOJIb30BAHHEM
9JICMCHTOB UCKYCCTBCHHOI'O UHTCJIJICKTA U UICKYCCTBCHHBIX HeﬁPOHHBIX ceTen

HCO6XOI[I/IMO OTMCTHUTSL , YTO B TO K€ BPEMA B 9TOM TCXHOJIOTHYCCKOM HAIIPaBJICHHUU
IIOABHJIMCH HOBBIC pa3p3.60TKI/I , B TaK Ha3bIBACMOM HPAKTUYICCKOM ACIICKTEC MOJIHOCTHIO
ABTOMATU3HUPOBAHHOI'O pCKUMaA paGOTBI 06OPYI[0B3.HI/I}I ¢ OCCKOHTAaKTHBIMHM CUCTEMaMH
KOHTPOJIA U YIIPAaBJICHUA IIOCTPOCHHBIMU Ha Oaze 3HCKTp0MaFHI/ITHOﬁ pe30HaHCHOﬁ



CHEKTPOCKONUU , KOT/1a MPON30IIENT MHTETPAaTUBHBIN CUHTE3 YPOBHS 3(pPeKTUBHOCTU
TEXHUYECKUX UJEH B COUETAHUU C BO3MOKHOCTSIMU U MHTEPECAMU MHBECTULIMOHHBIX
MapTHEPOB

Conep:xkanue :
Berynienune : Ctp. 2

3agauu , KOTOpPHIe HEOOXOAUMO PelIUTh NPHU NPOBEAeHUH CPABHUTEIbHBIX
UcnbITaHui yerpoiicrea ( cucremst ) : Ctp. 5

ITapameTpbl, KOTOPBIE NPEANOJIATaeTCsl KOHTPOJIUPOBATH W PeryJupoBaTh Ha
TpyOonposoaax nogauu : Ctp. 6 ;

Cucrema ¢ padouum auamerpom 30 MHJLUIUMETPOB , MOATOTOBJIEHHAS] K YCTAHOBKE Ha
ucnbITaTeAbHbINA cTena : Ctp. 7 ;

Cnucok McnoIb30BaHHOM JMTEPaTyphl M NaTeHTHONH uHpopmanuu : Crp. 10 ;

Berynuienme :

DKCIEepTHOE 3aKJIIOUYEHUE O BaXKHOCTU IPUMEHEHUS pa3paboToOK , U300peTeHUu U
KOMITbIOTEepHBIX nporpamm FOnuu TpoduMoBCKO#l B mpolieccax TeXHOJIOTHYECKON U
JIOTUCTUYECKON OPraHU3allMOHHON MOJIENU MOCTPOSHUSI HHPPACTPYKTYPhl YMHOT'O I0Ma B
KOTOpPOM pacrojaraercsi TOProBbIi LIEHTP WU €r0 SKOCUCTEMHBIN YKBUBAJICHT ;

CoBpeMeHHbIE TEHEHIIMHN B Pa3BUTHH TEXHOJIOTMM KOMIIJIEKCHOW ONTHMHU3ALMU
TOIUTUBHBIX CUCTEM TEPMOJUHAMUYECKOTO SHEPreTHYECKOro 000py0BaHUS B COCTaBE
MHOPACTPYKTYPHBIX 2JIEMEHTOB YMHOI'O JJOMa B KOTOPOM PacIojaraeTrcs TOproBblil IIEHTP
OTpaXKaroT KOHIICITYaJIbHbIC HHTETPATUBHBIE IIPEIIIOKEHNS YHUBEPCAIIBHOIO CIIELHAIINCTA
HOnuu TpodumoBckoii , 0THOM U3 MEPBBIX ABTOPOB KOHLIEMIIIUU 3HEPTETUYECKUX MOAYJIEeH
Y IPUHIMUIIOB JIOTUCTUKH B CHCTEMAaX YNPABICHUS U KOHTPOJISI KOTOPBIX UCITONIB3YIOTCSA
3JIEMEHTBI HCKYCCTBEHHOTO MHTEIUIEKTa U UCKYCCTBEHHBIX HEUPOHHBIX CETEN a B CHCTEMax
KOHTPOJISI TapaMeTPOB MPUMEHSIOTCA 0a30Bble MPUEMBI M IPUHIUIIBI DJIEKTPOMATrHUTHON
PE30HAHCHOM CIEKTPOCKOIIUU

3a nocieHUe roJpl CeNUaINCTaMU U IPOU3BOJCTBEHHUKAMH IIpoJiesiaHa 0obIas paboTa
I10 TIOMCKY U CeleKIUU HanboJiee MPaKTUUHBIX U 3(PPEKTUBHBIX TEXHUYECKUX PEIICHUH ,
HaIIpaBJIEHHBIX Ha KOMIUIEKCHYIO ONTUMM3ALUIO IIPOLECCOB MOATOTOBKY U I101a4U
TOIJIMBHBIX CMeCel B KaMepbl CrOPaHUs TEPMOAMHAMUYECKOT0 000py10BaHHS B
UHPACTPYKTYpPE YMHOTO JIoMa

OnbITHEIS HHCTAJIAINHA ObLIN IMMPOBCACHBI HAa NU3CIIbHBIX ABUTATCIIAX , HA 60ﬁﬂean , Ha
ANU3CJIb — rCHEpAaTOpax , Ha ra30BbIX Typ6I/IHaX " APpYyromMm TCpMOANHAMHUYICCKOM
O60py2lOBaHI/II/I , KOTOpPOC UCTIOJIB3YCTCA JIS1 YKOMIIJICKTOBAHUSA TOIUIMBHBIX HAICUCTCM U
oACUCTEM I/IH(I)paCprKTypBI YMHOTI'O 10Ma 1 YMHOTO ITPOU3BOACTBCHHOTO ITOMCIICHUA



IIpu 3TOM B CUCTEMHOM IIOMCKE MCCIIE0BATENN U AU3aliHEPbI ObIIIM B OCHOBHOM
CKOHLIEHTPUPOBaHbI B TEXHUUYECKUX PELICHUAX 110 MOIU(UKALIMN CUCTEM IIOJTOTOBKU
TOIINBA U , CBSI3aHHBIX C HUMH CUCTEM I10/1a41 TOIUIMBA B KAMEPbI CrOpaHus
TEPMOJIMHAMHYECKOT'O 000PY/I0BAHUS TIPU YCIOBUH €T0 Pa0OTHI C HCIIOJIb30BAaHHEM
3JIEMEHTOB UCKYCCTBEHHOT'O MHTEJUIEKTa U UCKYCCTBEHHBIX HEHPOHHBIX CETEH

Heo0xo1uMo OTMETHTH , 9TO B TO K€ BPEMSI B 3TOM TEXHOJOTUYSCKOM HAIPABJICHUN
MOSIBUJIMCH HOBBIC Pa3pabOTKH , B TAaK HA3bIBAEMOM MPAKTUICCKOM ACIEKTE MOJIHOCTHIO
ABTOMATHU3HPOBAHHOTO PEKUMA PAOOTHI 000PYIOBaHUS C OECKOHTAKTHBIMH CUCTEMAaMHU
KOHTPOJIS M YIPABIICHUS TIOCTPOSHHBIMU Ha 0a3¢€ 3JICKTPOMArHUTHON pe30HAHCHOMN
CHEKTPOCKONUH , KOT/1a IPOU30NIET HHTETPATUBHBIN CUHTE3 YPOBHS 3(PPEKTUBHOCTH
TEXHUYECKUX UJEH B COUETAHUU C BO3MOKHOCTSIMU U MHTEPECAMU MHBECTULIMOHHBIX
MapTHEPOB

B Takoro poaa uCCiI€a0BaHUAX 0COOEHHO HHTCPCCHBIMU 1JI1 MHHOBAIIMOHHBIX
p33pa6OT‘lI/IKOB TCXHOJIOTHUYCCKOI'O IlJTIaHa SABJIAIOTCA BbIBOJAbLI , pPCKOMCHIAAIINH U
XapPAKTCPUCTUKU MYJIbTHAUCIHHUIINIMHAPHBIX CIICLIUATINCTOB B OJIMHAKOBOM CTEICHU
BJIaACHOMINX KaK TCXHOJOI'MYCCKUMHU U ﬂHSaﬁHepCKHMH HpI/IéMaMI/I , TaK 1 0COOEHHOCTAMU
HHBCCTHUIUOHHOI'O COIIPOBOKIACHHA BCCX CTaJui 1 3TaroB IIPOCKTOB

B 3TOM BOIpOCe UCKITIOUUTENBHO BasKHBIM JIJIs1 KOMIUIEKCHOM MPAKTUKU JJU3aiiHa U ero
BOILIOLLEHUS SABIISIOTCS pa3pabOTKy , MyOIMKaluU , ©300peTeHHs U MHBECTULMOHHAS
cTpaterus , pa3paboTaHHBIE B KOMILJICKCE U3BECTHBIM crienuanucToM HOmmei
Tpodumosckoii

B €€ opurnHanbpHBIX ¥ B KaKOM-TO CTETIEHN YHUKAIBHBIX pa3padoTkax 4ETKO
MPOCMATPUBAETCA JIOTUYECKAS] CBA3b MEXKIY NMHBECTUIIMOHHON CTpaTeruen u
COOTBETCTBYIOIIMMU €€ TpeOOBAaHUSAM U OTPAHUYEHHUSM STallaMU U CTATUSMU pa3pabOTKu
MPOEKTa B COYETAHUH C CHCTEMHOW HHHOBAIMOHHOW JIOTUCTUKOMN

C TOYKM 3peHHUs aBTOpa HACTOAIIETO JOKYMEHTa , B pa3pab0OTKax KOTOPOTO KOOPIUHALIHS
KPUTEpPUEB NUHBECTUPOBAHMS U MMAPaMETPOB MPOEKTUPOBAHUS CBSI3aHbBI ONPEIETIEHHBIM
ITOPUTMOM , TipoeccoHaNIbHBIE 0a30BbIe 3HaHUA U onbIT O TpodumMoBckoii Kak B
00J1aCTH TEXHOJIOTUU TaK U B 00JIACTH 11€JIEBOT0 (PMHAHCHPOBAHUS MHHOBAIIMOHHBIX
MIPOEKTOB UTPAIOT UCKIIOYUTEIBHO BAXKHYIO POJIb U UX MPABUIBHOE U TAPMOHUYHOE
COUETaHHUE SABIISIETCS 3aJI0TOM KOMMEPYECKOTO yCIeXa MpoeKTa

PaccmoTtpum Ha pumepe ogHOTO U3 HanboJiee BOCTPEOOBAHHBIX MPOEKTOB B
SHEPreTHUECKOH cdhepe YMHOTro JoMa , 0COOEHHO €CIM B HEM PACIIONIOkKEH TOPTOBBINA IIEHTP
BAKHOCTb U 3HAYEHUE COUETAHMSI CTAIUN U STANIOB TEXHOJOTUYECKOIO Pa3BUTHS IIPOEKTA C
WHBECTUIIMOHHOW TOYEUHOM CTpaTeruei, MpUBA3aHHOM K CTaJAUsAM U 3TaraMm pa3BUTHUSA
MPOEKTA U pe3yJibTaTaM , MOJIYYEeHHBIM IOCJIE HX 3aBEPIICHUS



Pucynok 1, - TpéxmepHas MOJEb JIMHEHHOTO YCTPONCTBA ISl OH-JIaliH CTaOUIN3auu
YPOBHSA TypOYJIEHTHOCTH MOTOKA TOIUTMBHON CMECH B IIPOMEKYTKE MEXK/Y TOTUIMBHBIM
HacOCOM HM3KOTO JIaBJICHUS U TOIUIMBHBIM HACOCOM BBICOKOTO JIaBJICHHS

Kak noka3siBaer IMpaKTUKa HUHHOBAIIMUOHHOI'O PAa3BUTHA ITPOCKTOB , OMHHUM U3 HanOoJee
CJIOXKHBIX BOITPOCOB SBJIACTCA ONPECACIICHUE KPUTEPHUEB IO KOTOPHIM OLICHUBACTCA BHOBDb
co3raBacMas TCXHOJIOTHA U TTO KOTOPBIM €€ COOTBETCTBHUSA BCTPCYHBIM IIapaMCTpaM ,
YCTaHaBJINBACMbIM NHBECTOPAMU CPABHUBAKOTCA pa3pa6OT‘lI/IKaMI/I U UHBCCTOpaMU

K 3acnyre FOnuu TpoduMoOBCKOM criefyeT OTHECTH U TOT (akKT , 4To €€ MpeaIokKeHne
CpaBHUBATh JOCTUTHYTbIE PE3YJIbTAThl U KOHTPOJIbHBIE TApAMETPhI , YyCTaHOBIICHHBIE
MHBECTOPaMHU , CJIEZyeT BECTH Ha OCHOBE pa3paboTaHHOH eto IlaTeHTHOM — JINIeH3NOHHON
CTpaTeruu U €€ OCHOBHOIO 6a30BOro pabouero ajaropurma

besycnoBHo , TOT ¢akt , yro FOnus TpopumoBckas , kak aBrop IlaTreHTHON —
JIMIIEH3MOHHOM cTpaTeruu 1 e€ 6a30BbIX aJITOPUTMOB , TAKXKE SBISAETCS AKTUBHBIM
n3o0perareseM , B TOM YHCIIE U B SHEPTeTUYECKON M TOIIMBHOM cepe obnerdaer
MMOHWMAaHWE U TIOBBIIIAET YPOBEHB J0BepHs K €€ BechMa 3((HEeKTUBHBIM PEKOMEHIAINSIM U
pa3paboTkam
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PucyHok 2 , - BHyTpEHHEE YCTPOMCTBO CUCTEMBI JJIsl OH-JIaiiH CMEIIMBAHUS ,
TOMOT€HHU3AlNU U CTaOUIN3auu TypOyJIEHTHOTO pekiMa MOToKa TOIUIMBHON CMeCH

Kak BuHO U3 pucyHKa B CUCTEME MUHHUMYM 4acTeil , KOTOphIE B Mpoliecce paboThl HE
SIBJIIOTCSI IOABUYKHBIMU |

HCMOHCTpaHI/IH BO3MOKHOCTEH YCTpOﬁCTBa U TCXHOJIOIMHU O AMHAMHYCCKOI'O CMCIIMBAaHMA
W aKTUBHUPOBAHHA JU3CIIbHOI'O TOILJIMBA C CT3.6HJIPI33].[PICI>1 €TI0 IIOTOKAa B pCIKUME pCaJIbHOI'O
BpEMCHHU IICPC €TO nonaqeﬁ Ha IropeJIKy UJIM B KaMEpy CropaHus UJInd Ha q)OpCYHKI/I
BIIPBICKA B LUJIMHAPLI ABUTaTEIIA .

1. 3amaun , KOTOpble HEOOXOAMMO PELIUTh IPU NPOBEIEHUH CPABHUTEIIBHBIX
UCHBITAaHUN YCTPOICTBA ( CUCTEMBI ) U 33Ja4yMl, CTOSILUE Mepe]l UCTIBITAHUAMHI
YCTpOICTBa IPU HEOOXOAMMOCTH MPEJCTABUTH PE3YJIbTAThl UCIIBITAHUN HHBECTOPaM

1.1. Tlepen uCTIBITAHUSIMH CTOMT 33a4a MPOBEPKH YPOBHS 3(h(PEKTUBHOCTH TEXHOIOTHU
IIPEIBAPUTENILHOTO CMEILIMBAHUS U aKTUBUPOBAHUS JMU3EJILHOTO TOILUIMBA MEPE]]
1ojiayeil cMecu WM SMYJIbCUU WM OJIeHAa Ha CTaHJApTHYIO TOPENKy

1.2. Ilenb Takoro poja UCHBITAHUIN COCTOUT B CPABHEHHUH PE3YJILTATOB Y CUCTEMBI C
WCIIO0JIb30BAaHUEM YCTPOUCTBA ISl IPEIBAPUTEIBLHOTO JUHAMUYECKOTO CMEIIMBAHMS
Y aKTUBUPOBAHUS TU3EIHHOTO TOTIMBA M 0€3 UCIOJIb30BAHUS YKAa3aHHOTO
yCTpOUCTBA

1.3. Tlpu ormeHKE pe3ynbTaTOB padOTHI MPEAIOKEHHOTO YCTPOHCTBA B 023y CpaBHEHHUS
JIOJKHBI OBITh BKJIFOYEHBI OCHOBHBIE KPUTEPUH , XapaKTepu3ylolue padoTy
YCTpOICTBa , @ TAK)KE KOCBEHHbIE KPUTEPHH ( COTIIACOBAHHBIE C MCXOIHBIMU
TEXHUYECKUMHU TPEOOBAHUSAMHU , C TEXHUYECKUM 33JaHMEM Ha IPOEKT U €ro Tambl U
CTaJlu! , B CBOIO OYEPENb COTTIACOBAHHBIE C NENCTBYIOIIMMH MEXIYHApPOIHBIMU
CTaHJapTaMH )

1.4. K OCHOBHBIM KPUTEPHSIM JJIsl CPAaBHEHUS CIIeIyeT OTHECTH,- YAENbHBIN Pacxo.l
JIM3€JIbHOTO TOIUIMBA Ha MOJy4YeHHE UJIEHTUYHBIX [TapaMeTPOB FTOPEHHUS;
KOHIEHTPALMIO COEIMHEHUH a30Ta U COEMHEHUH yTIepoia B BEIXJIONHBIX ra3ax npu
WJICHTUYHBIX TTapaMeTpax TOPEHUS;

1.5. K KOCBEHHBIM KpUTEPUSAM ISl CPABHEHHS CJIEAYET OTHECTH ,- KOJIHMUECTBO
KHCIIOpO/ia JJis TPOBEEHUS MpoIiecca; KOJIMUECTBO BO3/1yXa Ha IIPOBEACHHE
mporecca; oOmuid 00bEM BBIXJIONMHBIX Ta30B ; ( BCE MPU MASHTHYHBIX TapaMeTpax



TOPEHUS ¥ B ITOJTHOM COOTBETCTBHH C TPEOOBAHHUSIMU U OTPaHHUYCHHUSIMU
JEUCTBYIOIIMX CTaHIapTOB )

1.6. Ilenp cpaBHUTEIBHBIX UCIIBITAHUHN TaK)KE BKIIFOYAET MPOBEPKY 2P (HEKTUBHOCTH
yCTpOHCTBA MpH paboTe ¢ pa3IMYHBIMU 10 BSI3KOCTU COPTaMU JIU3EIBHOTO TOTLIMBA |
pu paboTe C METAaHOJIOM M STAHOJIOM U C OMOJIOTHYECKUM -TOTUTHBOM

Kak oTmeuaer aBTOp HacTOsIIed MyONUKAIMK JUIsL OTpeesieHns (PaKTOB COOTBETCTBUS
HCXOJHBIM TEXHUYECKUM TPEOOBAHUSIM U TEXHHUYECKOMY 33aJJaHUI0 HarboJiee 1e1ecoo0pa3Ho
UCTOJIB30BATh NpeanoxkeHus u Mmeroauku FOmuu TpodumoBckoli , yuuThIBaromue Bce
PCICBAHTHLIC HIOAHCBI B3aPIM01IeI>iCTBPISI U COUCTaHUs Tpe60BaHPIﬁ HWHBCCTOPOB K
IMPOMCIKYTOYHBIM PEC3yJIbTaTaM HUCIBITAHUN K COOTBETCTBUSA TCXHUYCCKOMY 3aJaHUIO ,
TaK)Xe COTJIaCOBAHHOMY C HHBECTOPAMHU

UYro Takxe Ba)KHO OTMETUTh CUCTEMA KOMILJIEKCHON OLICHKH PE3yJIbTaTOB UCIBITAHUN 110
cHCTeME U KOMIbIOTEpHBIM nporpammaM FOnuu TpopuMoBCKoil , O3BOJISET HA HAYaIbHOU
CTaJUH BBIIBUTH IPOOJIEMHbIE MOMEHTHI U BOBPEMS , 10 HACTYIUIEHUsI HEOOpaTUMOTO

nepuoaa , OTKOppPCKTUPOBATH IIJIAHBI Pa3BUTHUSA IIPOCKTA

. . - N - 1 .

Pucynok 3, - cucrtema Ha UCIIBITAHUSAX B OJJHOM U3 BEYIIUX MCCIIEI0BATENbCKUX LIEHTPOB
CIIA , rie oHa uCHBITHIBAJIACH HA MPEAMET BBOJA B TOIIMBHYIO MarucTpajib ra30Boil
TypOUHBI

2. [TapameTpsl, KOTOpBIE MTpeIOIaraeTcss KOHTPOJIUPOBATh U PETyJIUPOBaTh Ha
TpyOONpoBoOIaX MMOAAYN Ha YCTPOMCTBO AU3EIBHOIO TOMJIMBA U CKAaTOTO BO3/lyXa

2.1. Ha Bcex nmojaromux TpyoonpoBoax He00X0IMMO KOHTPOJIUPOBATh U PETyIUPOBATh
naBiieHue B TpyoOorpoBoje ; Ocoboe 3HaueHne UMEeT KOHTPOJIb YPOBHS MaJIeHUS
TaBJICHUS TOIIMBHOM CMECH ITPH MPOXO0XKJICHUH 1T0 KaHAJIaM yCTPOHCTBa IS
TOMOTEHH3alNH U CTA0MIN3aliH MyJIbCAI[OHHBIX SIBJICHNH B TOTOKE TOIUTNBA ; Bee
pa3paboOTYNKH TEPMOANHAMUIECKOTO 00OPYIOBAHUS CUUTAIOT BOIIPOCHI OTCYTCTBHS
Ma/IeHUs] YPOBHS JIaBJIHUs B TIOTOKE TOIIMBHOM CMECH OJIHUM M3 3aJI0TOB YCIIEITHOMN
MHTETPalui WHHOBAIMOHHOW CHCTEMBI B TOIUIMBHYIO MarcTpajb
TEPMOIMHAMHUYECKOT0 000py10BaHUS



2.2. Ha Bcex nmogaromux TpyOOmpoBogax HEOOXOIMMO KOHTPOIUPOBATh H
peryiIMpoBath pacxoj , 00paTuB IOMOJHUTEIFHOE BHUMAaHNE HA OTCYTCTBUE WM
CYILIECTBEHHYIO MUHUMU3ALIMIO MyJIbCALIUNA U BCIUIECKOB TYpOYJIECHTHOCTH

2.3. Ha 06a3e gaHHBIX IO pacxojy U JaBJICHHUIO HEOOXOAUMO MTPOBECTH KOMIUICKCHYIO
OLIEHKY O KOJIMUECTBE U 00bEME MOAaBaeMoii Ha YCTPOCTBO paboueii cpensl u
OIPCACIIUTD IMPOMMOPUHUH CMCIINBAHUA

2.4. ]lnsa cxatoro BO3ayxa HEOOXOAUMO MPETYyCMOTPETh BO3MOKHOCTh PETYJIMPOBKU H
M3MEpeHus i naBieHuid B 3,4 , 5, 6, 7, 8 atmocdep

2.5. Jlns cxatoro Bo3ayxa HEOOXOAUMO MPEyCMOTPETh BO3MOXKHOCTh PAaBHOT'O
pacxoia Ui BceX YeThIpEX MOAAIIUX TpyOonpoBo1oB B npeaenax ot 0.3 nutpa B
CeKyHJy J10 2.5 TuTpa B CEKyHy Mpu AaBieHuu B 8 atmocdep ; s TypObun pacxon
npu nasiernn 30 atmochep

3. TpeboBanus k npudopam, KOTOpbIe HEOOXOJUMBI /ISl UCIIBITAHUM yCTPOMCTBA IS
JUHAMHYECKOI0 CMEIINBAHNS U aKTUBUPOBAHMSI JU3EIbHOIO TOILIMBA IIEPE]] €r0
HEIPEPBIBHOM N101a4el HA TOPEIIKY

3.1. TouHOCTHh M3MEPUTEINBHBIX MPUOOPOB JOJKHA COOTBETCTBOBATH TOYHOCTH ,
KOTOpast TpeOyeTcsl B COOTBETCTBUU C CHCTBYIOIIMMU MEXKIYHApOAHBIMU
CTaHJapTaMHU U ACUCTBYIOIIMMHU MECTHBIMH CTaHIAPTaMU , €CJIM OHU KaK TO
OTJIMYAIOTCS OT MEX/IYHapPOJHbIX B CTOPOHY Y>KECTOUEHUS TpeOOBaHUM
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PI/IcyHOK 4 , - CUCTCMaA C pa60‘-II/IM AUaMEeTpoOM 30 MUJUIUMETPOB , IOATOTOBJICHHAA K
YCTaHOBKEC Ha HUCIBITaTEeIbHBIN CTCHA

4, Meronvka ¥ NOPSAOK MCIBITAHUMN

4.1. VYcTpoHCTBO UIsl TMHAMHUYECKOIO CMEIIUBAHUS U aKTUBUPOBAHUS! TU3EIILHOTO
TOIUIMBA JJOJKHO OBITh YCTAHOBIIEHO B CYIIECTBYIOLIYIO CUCTEMY MOATOTOBKHU
TOILUTUBA , KOTOpPast ObLIA MPEIBAPUTEIHHO MCIIBITaHA 110 CYIIECTBYIOMIEH TEXHOIOTHH
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4.2. Ha Bcex moaBoAsmux TpyOOmpoBoIax MOKHBI OBITh YCTAHOBJICHBI TTPHUOOPHI ,
KOHTPOJIMPYIOIME PAacXo/l U JIaBIE€HUE B 3TUX TPyOONpoBoAax

4.3. Ha Bcex noaBoIAmMX TpyOOIpoBoJax nepesa npudopamu , KOHTPOJIUPYIOLIMMHU
JaBJICHUE U PAacXO0/ B ATUX TPYOOIPOBOJIaX, JOJKHBI ObITh YCTAaHOBIICHBI YCTPOWCTBA
JUIS PETYJIMPOBKU COOTBETCTBEHHO Pacxoja U JaBICHUS

4.4. VicripITaHUs TOJKHBI IPOBOAUTHCS C MPUMEHEHHUEM MOAaYl KHUCIopoaa u 6e3
IIPUMEHEHUS 110JIa4M KHCII0poia

4.5. Tlpubopsl 1yt KOHTPOJIS BCEX NMapaMeTpOB Mpoliecca FTOPeHUs U Bce MPUOOPBI AT
KOHTPOJISl COCTaBa U KOJMUYECTBA BBIXJIOIHBIX I'a30B JJOJKHBI OBITh IOJIHOCTBIO
UACHTUYHBIMU JJIS1 UCTIBITAHUI TOPENIKU C IPUMEHEHUEM CYIECTBYIOIINX
TEXHOJIOTUH U C IPUMEHEHUEM YCTPONCTBA Ul JUHAMUYECKOIO CMELIMBAHUS U
aKTUBHUPOBAHMSI TU3EIHHOIO TOIINBA

5.  Bompocel k KOMIIaHUU , 00CITYKUBAOILIEN TOPIOBBIE LIEHTPHI , HA
IIPOU3BOJICTBEHHBIX IUIOIASX KOTOPOI OyAeT NPOU3BOJUTHCS UCIIBITAHUE

5.1. Kakas npou3BOAUTEIEHOCTh UMEETCSL Y BO3AYILIHOTO KOoMIIpeccopa ( pacxoi u
IpeJiesibl pa3BUBAaEMOT0 JIaBJICHUS )

5.2. C Kako¥ TOYHOCTHIO MOKHO U3MEPSTh U PEryJIMpoBaTh pacxojl CxaTroro Bosayxa ?

5.3. C Kako¥l TOYHOCTbIO MOKHO H3MEPATh U PEryJIMPOBATH PACXO] JAU3EIBHOIO
TOILJINBA

5.4. C Kaxkoi TOUHOCTbIO MOXKHO U3MEPSATH U PETYIUPOBAaTh YPOBEHb JABJIEHUS CXKATOTO
BO31yXa

5.5. C Kakoi TOUHOCTHIO MOXKHO U3MEPSATH U PErYIUPOBaTh YPOBEHb JaBICHUS
JU3€IbHOrO TOIINBA

5.6. Kakoii pacxox u 1aBieHHE AU3ETHHOTO TOTUIMBA SIBIISIETCS] ONTHMAaIBHBIM Ha
ropesKax TaKkoro e TUIA U pa3Mepa , IPUMEHSAEMBIX B paMKax CYIIECTBYIOIUX
TEXHOJIOTUI

5.7. Kakoii pacxoa okucnuTens ( OTAEIbHO BO3AyXa U OTAEIbHO KUCIOPO/a ) SBISIETCS
JUIS TOPEJIOK TAKOT'o )K€ TUIIA M pa3Mepa ONTUMAJIBHBIM IIPU UCIOJIb30BaHUN HX B
pamKax CyIIEeCTBYIOUIUNX TEXHOIOT UM

5.8. CymecTByer 1 IpakTHKa 3aMEHBI BO BPeMsI HCIIBITAHUI OHOTO BHJIA TU3ETHHOTO
TOIUIMBA Ha JAPYTO; €CU /1a , TO KaKOM CYIIECTBYET MOPSAOK 3TOM 3aMEHbI; CKOJIBKO
BpEMEHH TpeOyeTCsl 17151 3aMEeHbI OJIHOTO BUA TU3EIbHOTO TOIUIMBA Ha APYToM

PGSYJ'II)TaTI)I HUCIBITAaHHM TOPCJIOK TAKOTI'O K€ TUIIA U pa3MeEpa, IMPH WUCITO0JIb30BaHNN
CYHICCTBYIOIIUX TEXHOJIOTHit IOATOTOBKH TOIUITMBHOM CMECH

5.9. YpoBeHb pacxoma TOIUIMBHOW CMECH

5.10. OO61nii 00bEM BBEIXJIOIMHBLIX Ta30B

5.11. KoHIeHTpanus okcui0B ¥ COSIMHEHU a30Ta B BBIXJIOMHBIX razax ( Bcex
KaTeropuil ) B aOCOJTIOTHBIX BEIMYMHAX U B COOTBETCTBHH C TPEOOBAaHUSIMU
CTaH/IapTOB

5.12. KonrneHTpalus TOKCHUHBIX COSTUHEHUH a30Ta B BBIXJIOMHBIX Ta3aX B
aOCOIOTHBIX BETMYMHAX U 110 CPABHEHHUIO C TPEOOBAHMSIMH CTAHIAPTOB



5.13. KoHneHnTpanus TOKCHUHBIX COETUHEHHUH yriiepoa B BHIXJIOMHBIX ra3ax B
aOCOIIOTHBIX BEJIMYMHAX U 110 CPAaBHEHHUIO ¢ TPEOOBAHUSIMH CTAHIAPTOB

5.14. KonnenTpanus okCUI0B U COEIMHEHUH YTIiiepo/ia B BBIXJIOMHBIX ra3ax( Bcex
KaTeropuil ) B aOCOTIOTHBIX BEIMYMHAX U B COOTBETCTBHH C TPEOOBAHUSIMU
CTaH/IapTOB

5.15. TemmnepaTypa BBIXJIOMHBIX T'a30B ( B a0CONIOTHBIX BEIMYMHAX U B
COOTBETCTBHUH C TPCOOBAHUSMHU CTAHIAPTOB)

6. IlpumepHas MeTOIMKAa CPaBHUTEIHLHOMN OLICHKH PE3yJIbTATOB UCIIBITAHUI

6.1. [TonHOCTBIO PKBUBaANICHTHAS 0a3a /I CPaBHEHUS 110 BCEM KPUTHYHBIM
napameTpam
6.2. [ToHOCTBIO HIICHTHYHASI PA3MEPHOCTh BCEX KOHTPOJIUPYEMBIX U

CpaBHUBAEMbIX TAPAMETPOB , BKIIIOYasi M BHEUIHHE (aKTOpsI ( aTMochepHoe
JaBJICHHE , BIAYKHOCTD , TEMIIEPATYPY OKPY’KaIOIIEeH Cpebl, TEMIIEpaTypy
JM3EIIHOTO TOIUIMBA, COCTAB UCXOAHOTO TN3EIBHOTO TOIUTUBA, CTEIICHb €r0 OYHCTKU
, TapaMeTpbl NOABOASAIIETO TPyOOIpoBoAa ( BKIIFOUasi JUaMeTp YCIOBHOTO MPOXoJa ,
KOHCTPYKLIMOHHBIM MaTepuall , KauecTBO 00pabOTKU BHYTPEHHEH OBEPXHOCTH )

6.3. IlosHOCTBIO UAEHTHYHBIEC BpeMEHHbIE (PAKTOPHI ( UTO OBl UCKIIIOUUTh BIIHSHUE
CPeAHHUX MOKa3aTesied NPy JUIUTEIbHOM MIEPUO/I€ TOPEHHs 110 OTHOIIEHHUIO
KpPaTKOBPEMEHHOMY MEPHOY TOpEHUs




PucyHok 5 , - MOJIe/Th CHCTEMBI C TJIaBHOW (PYHKITHEH — CTaOMIN3aIKN YPOBHS
TypOyJIEHTHOCTH OTOKA TOIIMBHOM CMECH B MarucTpajsix TOTUIMBHBIX
TpyOOIPOBOIOB TEPMOIMHAMUYECKOTO 00OPYIOBaHMS , B TOM YHCIIE U Ta30BbIX
TypOuH

Kak BuaHO U3 MOJenM NOAKIIIOUEHUE CUCTEMBI HE IIPEJICTABIISIET HUKAKOU
CJI0)KHOCTH , YTO IIO3BOJIIET 0€3 KaKUX — TO CYIIECTBEHHBIX U3MEHEHUI
yCTaHaBJIMBaTh €€ B , IPAKTUYECKH JTI00YI0 KOH(UTYpaLuio TpyOOIpoBOAOB ,
cucTeMa He TpeOyeT CHelHalbHOM HAaCTPONKU U PEryJIMpOBKH U TOTOBA K MOHTaXY
B COCTOSTHUU TMOCTaBKH

Crnmcok MCnoJIb30BAaHHOM JINTEPATYPhl U NATEHTHON HH(OPMALNH !

IIpuioxenne 1

20180321666
United States Patent Application
Kind Code Al
Cella; Charles Howard ; et al. November 8, 2018

METHODS AND SYSTEMS FOR EQUIPMENT MONITORING IN AN
INTERNET OF THINGS MINING ENVIRONMENT

Abstract

An apparatus, methods, and systems for data collection in a production environment are
described. The system may include a data collector communicatively coupled to a plurality of
input channels, wherein a first subset of the plurality of input channels are connected to a first
set of sensors measuring operational parameters from a production component, a data storage
structured to store a plurality of collector routes and collected data, a data acquisition circuit
structured to interpret a plurality of detection values from the collected data of the production
component, and a data analysis circuit structured to analyze the collected data and evaluate a
first collection routine of the data collector based on the analyzed collected data, wherein
based on the analyzed collected data the data collector makes a collection routine change.

IIpuaoxenne 2

United States Patent Application 20180284753
Kind Code Al
Cella; Charles Howard ; etal. October 4, 2018

METHODS AND SYSTEMS FOR DATA STORAGE AND
COMMUNICATION IN AN INTERNET OF THINGS CHEMICAL
PRODUCTION PROCESS
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Abstract

A system, method and apparatus for data collection related to a chemical production process
are described. The system may include a cross point switch including a plurality of inputs and
a plurality of outputs, a plurality of sensors operatively coupled to at least one of a plurality
of components of the chemical production process, a sensor data storage profile circuit
structured to determine a data storage profile, wherein the cross point switch is responsive to
the data storage profile to selectively couple at least one of the plurality of inputs to at least
one of the plurality of outputs, a sensor communication circuit communicatively coupled to
the plurality of outputs of the cross point switch, and a sensor data storage implementation
circuit structured to store at least a portion of the plurality of sensor data values in response to
the data storage profile.

IIpuiaoxenne 3

United States Patent Application 20060036394
Kind Code Al
Chen; Wen-Ling ; etal. February 16, 2006

Universal and integrated wafer testing real-time monitoring software system and
its open system architecture

Abstract

A wafer testing real-time monitoring software system and its unique open software
architecture which achieves real-time monitoring of wafer test results and on-line changing
of externally hooked software to satisfy customer needs without changing its main program.
The software structure receives and processes binary files from different probers and converts
these into readable ASCII files. The system consists of four software programs that can
operate independently. These programs are an automatic transfer program, a program which
converts wafer test results from a binary file to an ASCII file, a program which receives the
ASCII files and performs wafer map editing, and an auto-ftp program which automatically
scans data and sends data to remote locations. Additionally, multiple workstations can
process data from probers simultaneously. The on-line monitor on a production line can see
production results from multiple major workstations through the network drive and drive
mapping functions.

IIpuaoxenne 4

United States Patent Application 20070156272
Kind Code Al
Winstead; Charles H. ; etal. July 5, 2007

Integrated configuration, flow and execution system for semiconductor device
experimental flows and production flows
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Abstract

According to embodiments of the invention, an integrated configuration, flow and execution
systems (ICFES) may be used to specify, control and record a history of processing of both
semiconductor device experimental lots and production lots of wafers. Moreover, the system
allows combining of one or more partial flows of pre-existing flow blocks, and special
processing into another processing flow block. A lot plan can be created that includes the
flow block, and the lot plan can be updated to include partial flows and special processing
before or during processing of the lot plan.

IIpunoxenne S

United States Patent Application 20060064188
Kind Code Al
Ushiku; Yukihiro ; etal. March 23, 2006

Process-state management system, management server and control server adapted
for the system, method for managing process-states, method for manufacturing a
product, and computer program product for the management server

Abstract

A process-state management system encompasses: a plurality of production machines; a
control server configured to collectively control at least part of the production machines; a
management server including a data-linking module configured to link operation-
management data of the production machines with corresponding management information
transmitted from the control server, respectively, the management server analyze the
operation-management data linked with the management information with a common
analysis application; and a management database configured to store the operation-
management data linked with the management information.

IIpunoxenne 6

United States Patent Application 20170004985
Kind Code Al
NISHI; Shinichi ; etal. January 5, 2017

PRODUCTION SYSTEM FOR PRINTING ELECTRONIC DEVICES
Abstract

An object of the present invention is to provide a printing production line system for an
electronic device, the printing production line system that can achieve prevention of
defective products caused by dust generated by a printing method and increase electronic
device productivity, and a transport chamber provided with a robot transport line 100 in
which a self-traveling robot 111, 112 that transports a base material 15 in a sheet-fed manner
in a free state travels is provided, a plurality of processing chambers 6 for forming an
electronic device on the base material 15 by printing are provided on at least one side of the
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transport chamber, a base material transfer area 601 that performs loading of the base
material 15 to the processing chamber 6 from the self-traveling robot 111, 112 and unloading
of the base material to the self-traveling robot 111, 112 from the processing chamber 6 is
provided between the transport chamber and each processing chamber 6, the transport
chamber and the base material transfer area 601 communicate with each other through an
opening 602 in which a one-way air flow moving to the side where the processing chamber 6
is located from the side where the transport chamber is located is formed, and the one-way air
flow in the opening 602 is formed by making an adjustment such that the air pressure in the
transport chamber becomes higher than the air pressure in the base material transfer area 601.

[Mpuiaoxenne 7

United States Patent Application 20180133677
Kind Code Al
KIM; Ju Hee May 17, 2018

APPARATUS FOR A MASS PRODUCTION OF MONODISPERSE
BIODEGRADEABLE POLYMER-BASED MICROSPHERES AND A MULTI-
CHANNEL FORMING DEVICE INCORPORATABLE THEREIN

Abstract

Provided is an apparatus for a mass production of microspheres and a multichannel forming
device incorporatable therein. The apparatus comprises a multi-channel microsphere forming
unit, a first source material reservoir containing the first source material and in fluid
communication with the plurality of first microchannels, a second source material reservoir
containing the second source material and in fluid communication with the plurality of
second microchannels, a flow control unit configured to supply a first gas to the first source
material reservoir at a first source material flow rate and to supply a second gas to a second
source material reservoir at a second source material flow rate and a product reservoir for
accommodating the microspheres formed from the multi-channel forming unit.
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