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BBepeHue
B HaCTOAIICC BpCMH TaK Ha3bIBACMBIC yMHLIC TCXHOJOI'UHN BHCI[p}IIOTCH

IMPAaKTUICCKU BO BCC c<1)ep1>1 KHN3HHU, O0COOEHHO B 00JIACTAX BHICOKUX TEXHOJIOTHIH.

Haubomee BaXHBIM H onpcaAc/LIroIuM  IJII  KOMIIJICKCHOI'O HHHOBAIIMOHHOI'O
Pa3sBUTHA MCAWIMHCKHX TEXHOJIOTUH U 06OPYHOB3HHH ABJIAKOTCA TCXHOJIOTHH U

o0opy0BaHuE, a TAKKEe MaTepUalibl © UHCTPYMEHTHI B MPOU3BOJCTBEHHOM cdepe.

B Hacrosiee BpeMs MOXHO BBIICIUTH B 3TOM HaNpaBJICHUM HEKOTOPHIC
ocobenHoct. PaccMoTpum mpumep OOBSABICHHS O TABUIBOHE YMHOTO

ITPOM3BOJICTBA Ha BbICTaBKE B CHIIMKOHOBOU nonuHe, CIIA:
Where the Future of Manufacturing Goes Beyond Smart!

See and experience data-sharing breakthroughs that are creating smarter
manufacturing processes, increasing yields and profits, and spurring innovation

across the industry.

o Data Science and the Microelectronic Manufacturing and Design

o Best Known Practices, Guidelines and Standards

o Secure Data Transfer
o The Road to the Smart, Digital and Connected Fab

o Smart Manufacturing in Packaging and Assembly

o Supply Chain Integration

Bce OTH OTBCTBJICHHUA TCXHOJIOTNYCCKUX HaHpaBHeHI/Iﬁ KakK IIpaBHIIO

npeaycMaTpuBarOT IMOBCEMCCTHOC IMPHMCHCHUC B CHCTCMAaxXx aBTOMATHYCCKOI'O
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YIIPABJICHUA u KOHTPOJIA OJICMCHTOB HCKYCCTBCHHOTI'O HHTCJIJICKTA )41

HCKYCCTBCHHBIX HGprOHHBIX ceTel MIIM UX DKBUBAJICHTOB.

Oco0OCHHO BaXKHBIM 3TO SIBIISICTCS IIpu pa3pa60TKe KOMIUICKCHBIX TEXHOJIOIUH
KOHTPOJIA B pCKUMC PCAaJIbHOI'O BpECMCHU IJII MCAUTTHHCKHX JIA3CPHBIX TeXHOHOFI/Iﬁ,

IMPUMCHATONIUX OJHOPA30BbIC HHCTPYMCHTHI.

[Ipu cMeHe MHCTpYMEHTa HEOOXOAMMO MOMEHTAIIBHOE U3MEPEHUE CIIEKTPATIBHOTO
(oHa H3IIydeHHUs Jazepa U MapajviebHO OTCICKHBAHHE U HU3MEPEHUE IPYTUX
3a/IaHHBIX ITAPAMETPOB.

[Ipouecc B IpHUHLMIIE MOMKET YCIOKHUTHCS NPU HEOOXOJIUMOCTH H3MEHEHHUS
pabouynx napaMeTpoB H3JIYUYEHHUS W OCTATOUYHOTO BIMSHUS OT MPEIbIIyIIUX
pabouux (aKTOpPOB JIA3€pPHOM CHUCTEMBI, BKIIIOYas M HAarpeB JIA3€pHOTO JUO0Ja U
AJIEMEHTOB KOHCTPYKLIUHA MOAYJIS JIA3€PHOTO IUOAA.

B oroil cuTyauuu HEOOXOAMMBI 3JEMEHThl HMCKYCCTBEHHOTO MHTEIUIEKTa U
HEHpPOHHBIE CETH, ISl TOTO, UTO Obl B PEXKUME PEaTbHOIO BPEMEHH OTCIIEKUBAThH
IPaBUIBHOCTh HACTPOMKM W PEAKIHUI0 YCTPOWCTBA HAa KOMaHABI YIPaBICHUS

IIPOIIECCOM.



_BASIC i AendSPECTRUM

cCcT 4676 K [-Time 8ms
Ap 440 nm
CRI 66

x : 03605 ¥y : 0.3984 u’: 0.2043 v': 05079

Pucynok 1. Ha pucyHke mpeacTaBieH BHU3yalbHbIA MNpUMEP HHPOpMaLUU
BBICBEUMBAIOIIEHCS Ha SKpaHe MOOMIILHOTO yCTPOMCTBA PU KOHTPOJIE TapaMeTPOB
Ja3epHOr0  M3IY4YEHHUs] MEIUIIMHCKOTO Ja3epHOro mpuodopa [uisi MOJCBETKH

Je4eOHOTOo mporiecca B 001aCTH 0PTaTbMOJIOTUH.

Kaxk BHJIHO IIOKa3aHHBIX IMApaMCTPOB BIIOJHC JOCTATOYHO AJII TOI'0, 4TO OBI

YCTaAaHOBHUTD Han0oJIee ONTUMAJILHBIN YPOBCHB U CIICKTP HU3JTYyUCHMUA.

B Takoil cucremMe MNpOrpaMMHOE NPUIIOKEHUE HIPAET POJb HCKYCCTBEHHOIO
WHTEJUICKTa W Onarogaps 3TOW poJid, TPU MUHUMAJIBHBIX 3aTpaTax, MOJb30BaTEIb
MoJIy4yaeT MakCcUMyM 3¢ (deKTa, Mpu OJHOBPEMEHHOM MOJIHOM OH — JIallH KOHTpPOJIE

B PEXKHMME peajbHOr0 BPEMEHHU.



[-Time 8ms
Ap

Pucynok 2. Ha pucynke npencraBiieH (pparMeHT CHEKTPalbHON HMHPOPMALUU C

I/IH(l)OpMa]_II/IOHHOFO Ta6JIO, IIOKAa3aHHOT'O Ha PUCYHKC 1

Takoil nHpOpMaIIMK OKa3bIBACTCSl BIIOJHE JIOCTATOYHO JJIsi OBICTPOTO aHaau3a U
COOTBETCTBYIOIICH peakIuu JUIsi ONTHMM3AlUK pabodero mpoiiecca yCTpOHCTBa,
arnmapaTta WIH CUCTEMbl U I YCKOPEHHOM CBSI3M C TEXHUYECKOM CUCTEMOU U3

KaTCropnun — HaJACUCTCMaA.

[Ipouecc cornmacoBaHus YNPABIAIOIIAX W KOHTPOJBHBIX KOMAaHJ JOJDKEH
COYETaThCs C CTAHAAPTHBIMU KOHTPOJIBHBIMU M YHPABIAIOIIAMU IapaMeTpaMu,

OJHUM H3 KOTOPBIX SABJIACTCA — PETYJIMPOBKA U KOHTPOJIb CUCTEMbI OXJIAKACHU.



PI/ICYHOK 3. Ha PUCYHKC ITIOKa3aH IIH331>1H nasepﬂoﬁ CUCTCMBI JIA IIPUMCHCHUS B

MCONIMHCKHUX TCXHOJIOI'UAX. B »Toit cucteme MaKCHUMYM BHUMAaHHA OBILI0 YACICHO

(D PEKTUBHOCTH OXJIAXKICHHUSI.

DTOro yaanoch JOCTUYL MPU MOMOIIM MPUMEHEHUS KOMIIO3UTHBIX MAaTepUaJIOB
TUNA — TICEBAO — TMOPUCTOM CTPYKTYpbI, KOTOpas COCTOMT M3 MHOXECTBa
chepuuecKkux MHUKPO Kamcyj, y KOTOPBIX SIAPO — CPEpUYEecKOoe U COCTOUT U3
MCKYCCTBEHHOTO ajmasa, a HapykHas o000JoyKa sapa — MPEeACTaBIsieT CcOOOi
MJIACTUYHBIA METaJUl, THUIAa MEIW WM HUKeNs, cOPMUPOBAHHBIC B MATpPHUIIC B

PEKUME XJTaJHO — TCKYUYCCTH.

SAnpa w3 MOeanpbHOrO AWAJIEKTPUKA — aliMa3a CO3JA0T B I1EJOM B CHCTEME
s¢(exTuBHOE paccerBaHUE TEIUla, YTO JeJaeT TMPOIECC OXJAKICHUS U
noiiep KaHusi HE0OOXOIUMOT'O YPOBHS TEMIIEPATYPhI CTAOMIBHBIM U HE 3aTPATHBIM,
IPU HCKJIIOUUTEIIBHOW IMPOCTOTE KOHCTPYKIIMM COOTBETCTBYIOLIUX JETAIEH U

Y3JI0B.



Pucynok 4. Ha pucyHke npeacraBieHa MOJENb JIA3€PHOTO MOJYJISI B KOTOPOM

HMCCTC CUCTEMA KOJAUPOBAHUS WUJIW ACKOAWPOBAHMA, YTO HCKIIOUYUTCIBHO Ba*XHO

IIpHU UCII0JIBb30BAHUH OJHOPA30BbIX HHCTPYMCHTOB



Pucynok 5. Ha pucyHke moka3zaHa MOJCNb Ja3epHOTO MOMYJS JJisi paboOThI ¢
OJIHOPA30BbIMU MHCTPYMEHTAMH Ha OCHOBE ONTHUYECKOIO0 BOJIOKHA C CHUCTEMOU
KOJIUPOBAaHMS M JEKOAUPOBAHUS, MPEMATCTBYIOUIEH MOAKIIOUEHUIO K CHUCTEME
OJIHOPA30BBIX UHCTPYMEHTOB HE UMEIOIIHX COOTBETCTBUS c

3a1porpaMMHnupOBaHHBIM KOJOM.

KOHTpOJ'II) COOTBETCTBUSI C KOJOM BEIETCS TaKKE METOJaMHM MAarHUTHOIO H

PE30HAaHCHOT'O KOAUPOBAHUA U JCKOAUPOBAHMUA.



Pucynok 5-1. Ha pucynke mnokaszanbsl (oTorpaguu OJHOPA30BbIX ONTHYECKHUX

HHCTPYMCHTOB C 3alIpOrpaMMHPOBAHHbBIMU KOJaMM JIJIA I/II[GHTI/I(l)I/IKaHI/II/I H 3allIUThI

OT IIOOJCIKH.

I[J'ISI OJHOPA30BbIX JIA3CPHBIX HHCTPYMCHTOB CYIICCTBYIOT IIO6aBO‘IHBIG HpO6J'I€MI>I,
CBA3AHHBIC C HAJIMYHUEM HJIM C OTCYTCTBHUCM J'I}OMI/IHO(i)OpOB, IMPUMCHSICMBIX IJIs
HU3MCHCHHUA CIICKTPa M3JIYUCHHUA WIN I IMMPCAOXPAHCHHA 00BeKTa 1 KOTOPOIo
BEOETCS HU3JIYYCHHC OT IIPAMOIO JAa3CPHOI0 M3JIYUYCHHA, TOKCHUYHOI'O B HCKOTOPLBIX

ciy4dadax IJisd, HalIlpuMcEp, JKUBOM TKaHH.

JUist Takol CUTyaluu 3JIEMEHTbl MCKYCCTBEHHOI'O HWHTEJIEKTa M, OCOOEHHO -
HEUPOHHBIE CETH B COBOKYIHOCTM BEAYT B TEXHUYECKOM JIA3€PHOU CHUCTEME
CpPaBHUTENbHBIA aHAIM3 PE3yJbTaTOB M MapaMeTpOB MPEAbIAYHINX (HAKTOPOB
M3JIy4YEeHHMS 10 CPABHEHUIO C HACTOSIIIUMU (paKTOpamMu U3IyUYEHHUsl, BOSHUKAIOIUMU
IIPU CMEHE MHCTPYMEHTA W, IOTEHIHMAJIbHO BBI3BAHHBIMHU JaK€ MHHUMAaJIbHBIMU

OTJIMYUSIMU B COCTaBE U CTPYKTYype JroMUHOpOpa.

KpOMe TOro ajisd CpaBHCHHA M aHAIKM3a YaCTO HCIIOJIB3YCTCA O6paTHa$I CBA3b,
IMOKa3bIBArOIiasaA pCaxkinro 00BeKTa BO3JCHCTBUS HN3JTy4YCHUCM Ha BCCb KOMIIJICKC

MmapamMeTpoOB M XapaKTEPUCTHUK HM3ITyYEHHUs, OCOOCHHO Ha MaJleHIne M3MEHEHUs

10



CIICKTPAJIBHBIX XdPAKTCPHUCTHUK U YPOBHHU SHCPICTHYCCKOT'O HACBINICHUA U3JIYYCHUA
XapaKTCPHBIC IJIA NPCABIAYITHUX J1e4eOHBIX IMpoIcCCOB B CPAaBHCHNU C HACTOAIIUMU,
BCAYHIHUCCS IMOCTOAHHO B PCIKUME PCAJIbBHOTI'O BPCMCHHU U CBA3AHHBIC C CUCTCMAMU

PETYIIUPOBKU U KOHTPOJISL, B TOM YHCJIC U B PaA09aCTOTHOM szaI?IBepe.
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Pucynok 6. Ha pucyHke nokaszaH skpaH MOOMJIBHOTO yCTPOIMCTBA ¢ pe3ybTaTaMu

M3MEPEHHUSI TApaMETPOB JIyda JIA3EpPHOI0 JU0/1a

Kaxk BHJIHO M3 PUCYHKA ITPCACTABJICHHBIC ITAPaMETPhI AAa0T IMOJIHOC IIPCACTABJIICHHC
0 XapakTepe HUBIYUYCHHUA JIA3CPHOro AMOJa, BKIIKOYAd M IIapaMCETpPbl CIICKTPa

N3JIYUCHUA.

JUIsl IPUMEHEHN B YCIIOBUSIX YMHBIX MEAMIMHCKHAX TEXHOJIOTMI Takas BEIMYHWHA
JMana3oHa M3MEPEHU U KOHTPOJISI 0OeCreynBaeT oneparopa Bce He0OXO0AUMOn

uH(popmanuen.

B uenom mpeacraBiieHHas cuctema SBISIETCS MPUMEPOM MPUMEHEHHUS JIEMEHTOB
HMCKYCCTBEHHOTO HMHTEJUIEKTA M HEUPOHHBIX CETEH B MOHUTOPHUHIE U KOHTPOJIE
JA3€pHBIX HHCTPYMEHTOB, MPUMEHSEMBIX B JICUEOHBIX LEIAX U TPEOYIOIINX
MTHOBEHHOM peakiuy Ha MajieHIliie U3MEHEHUS XapaKTepa U3 IyuyeHHUs j1a3epa Win

JIa3CpHOIro auoaa.

‘\\\\\\‘
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Pucynok 6 — 1. Ha pucynke mokaszaH Ja3epHbId MOAYJb C PagloyaCTOTHBIM
IpaiBEpOM M C OJHOPA30BBIMA MHCTPYMEHTAMH, KOHTPOJb COBHAJACHHS KOJa
KOTOPBIX C 3alporpaMMHUPOBAHHBIM KOJIOM JIa3€pHOTO Mpubopa BeAETCs MpHU

IIOMOIIIH MarHuTHOM U pCSOHaHCHOﬁ CIICKTPOCKOIINH.

HpI/IMCHeHI/IG PaaIno4aCTOTHOI'O zlpaﬁBepa MMO3BOJIAICT 3HAYUTCIIBHO PACHIMPHUTDH
pa6oqnﬁ AuanasoH MU3JIYy4YCHHUA, YBCIWYUTL CKOPOCTb HW3MCHCHHSA BBIXOAHBIX
I[MapaMCTpOB U KaK CICACTBUC YBCIIMYUTL DHCPICTUUCCKUC ITAPaAMCTPhI U3JIYYCHHA,
4TO B CBOIO OYCPCAb YBCIMYHNBACT CTCIICHbL PHCKA OT TpaBMAaTH3Ma OKOI'OBBLIX
HOBpe)KI[eHI/Iﬁ n I[O6aBJI$IeT SHAYUMOCTHU JJIA MMOCTOAHHOI'O aHaJIM3a IIpU IIOMOIIH

HCIIOJIB30BAHUA ITIOTCHIHNAJIA HCKYCCTBCHHOI'O MHTCIJICKTA U HGﬁpOHHBIX CeTel.

14
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Pucynok 7. Ha pucyHke mokaszaH sKpaH MOOMJIBHOTO yCTPOMCTBA ¢ pe3yabTaTaMu

U TIpEJIBApUTEIBHON 00padOTKOM pe3ylbTaTOB U3MEPEHUN U KOHTPOJIS
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Pucynok 8. Ha pucyHke npencraBieHa AuarpaMma IOPUMEHEHHUSI CEHCOpa i
M3MEPEHUsI KOHTPOJIbHBIX MapaMeTPOB KUCIOTHOCTH B Auana3zoHe OT 1 ( KUCIbIH )
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Pucynok 9. Ha pucyHke mnokazaHa auarpaMMa HW3MEPEHU MAarHUTHBIM U
PE30HAHCHBIM CEHCOPOM Pa3IUYHbIX (PU3NYECKUX U XUMUYeckux cpen; Kak BUIHO
U3 MPEICTABICHHON AUarpaMMbl YYBCTBUTEIBHOCTh Y CEHCOpa JOCTATOYHO

BbICOKasA IJIsI TOIO, 4YTO Obl B PCXKUMEC PCAJIBHOIO BpPCMCHHU AHAJIU3UPOBATH

COCTOSIHHE PA3JIMYHBIX CPEJl
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Pucynok 10. Ha pucyHke nokaszasa cxema MarHuTHOTO M pE€30HAHCHOI'O CEHCOopa C
HE0OX0oauMON WHOPACTPYKTYPOH, - KaK MPUMEp IMOCTPOCHHS MPOMBIIIICHHON
TEXHUYECKON CUCTEMBI C DJIEMEHTAMU MCKYCCTBEHHOT'O MHTEIIJIEKTa U (DYHKIUSIMHU

HEHWPOHHBIX CETEH, B TOM YHCIIC U KaK ()OpPMBbI MAITUHHOTO O0yUCHHUS

Bapuant sToro ceHcopa yierko U (hyHKIIMOHATFHO WHTETPUPYETCS] B aBTOHOMHBIE
KaIlCyJjbl, TMPUMEHSIEMbIC JUIsl, HAIPUMEpP, KOHTPOJISI YPOBHS KHCIOTHOCTH
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YKEJIYT0YHOT'O COKa Y MOJIOYHBIX JKMBOTHBIX, UTO UIPAET UCKIIOUYUTEIBHO BAXKHYIO
poiib B paloTe aBTOMATHMUECKUX MOJOYHBIX (epM, HMEIOUINX KapyCeIbHbIC
JOWIbHBIE KOMILJIEKCBI B KOTOPBIX IIPUHAT CTPOTUM UHAUBUYAJIbHBI MOHUTOPHUHT
COCTOSIHUS KHUCJIOTHOCTH JKEIIYZOYHOI'O COKA, TaK KaK IIPU IOBBILICHUU YPOBHSA
KMCJIOTHOCTH BO3HMKAET PEaJIbHASI ONACHOCTh BO3HUKHOBEHHSI MAaCTUTA CO BCEMH

HCTaTUBHBIMHU ITOCJICACTBUAMMU.

Takoil MOHUTOPHUHT TAK)KE HANPSIMYIO CBSI3aH C HAJIMYKMEM U PA3BUTHEM B CUCTEME
AKTUBHBIX DJIEMEHTOB HCKYCCTBEHHOTO MHTEJUIEKTA W AHAJUTUYECKUX TaK¥kKe
AKTUBHBIX HEUPOHHBIX CETEM, KaKk OOydYarolmuX PEeCypcoB B 3TOM KOMIUIEKCHOM

TEXHUYECKOU CUCTEME.
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Pucynok 10 — 1. Ha pucyHke mnpencraBieH pajauoydyacTOTHBIM JpadBep s

yhOpaBieHus: pabOTOM MOIYyNA JIa3epHOTO [uoja OOJIBLION MOIIHOCTA H

19



HHTCHCHUBHOCTH M3JIY4YCHHA, MNPHUMCHACMOIO B OICPpAllMOHHBIX IJIA JIOKaJIbHOM

IMOJICBETKH

20



Pucynok 10 — 2. Ha pucynke mnpeacTtaBieHO H300pakeHHE pPaJlO4YacTOTHOTO

IpaiiBepa, U3rOTOBJIEHHOTO B KaU€CTBE OMBITHOTO 00pasiia

Kak BuIHO, NOKa3aHHBIA pPAJMOYACTOTHBIM JpaiiBep ( H3rOTOBJIEHHBIA Kak
IPOTOTHUII ) IPU BCel CBOEH (YHKIIMOHAJIBHON CIIOKHOCTH, TEM HE MEHEe coOpaH
13 OOBIKHOBEHHBIX CTaHAAPTHBIX KOMIIOHEHTOB U JETajei, YTO JO0Ka3bIBAET TOT
(dakT, 4TO TEXHHYECKas CHUCTeMa C DJIEMEHTaMH HCKYCCTBEHHOTO HWHTEJUICKTa
CETO/IHSI MOXKET MPEACTABIIATH COO0M HAOOP CTaHIAPTHBIX JIEMEHTOB U €€ MOXKET
coOpaTh OOBIYHBIA CpPEAHUI CHEIUANNCT, PEUIMB HE CTaHJApTHYIO 3ajady
MOJIyYeHHUs] Pe3yJbTaTOB Ha BBIXOJI€ IKBUBAJICHTHBIX CIOKHBIM M YHUKAJIbHBIM

TCXHHUYCCKUM CUCTCMaM C JJICMCHTAMHU UCKYCCTBCHHOI'O HHTCJIJICKTA.

[Ipu yuére Bcex OCOOEHHOCTEH W KOMIUIEKCHBIX TEXHUYECKHX YCJIOBUMH
NPUMEHEHUsT B MEAMIMHCKOM TEXHUKE MW MEIHMIHMHCKUX TEXHOJOTHSIX
MHHOBALMOHHBIX METOJ0B U3MEPEHUS U KOHTPOJIS B PEXKUME PEAIBHOTO BPEMEHH,
B JIIOOOM BapuaHTE BHEIPEHUS, HA BAXKHEUIINX U ONPEIETSIOIMX 3Tarax pa3BUTUS
MIPOEKTOB 00s13aTE€IBHO BCTAaET BOIPOC COOTBETCTBHSI OCHOBHBIX IOKa3aTelen
TEXHOJIOTMM U 00OPYJOBaHMS B KOMILUIEKCE C TEXHMYECKUMHU XapaKTEepUCTUKAMU

M3MEPUTEIbHBIX TPUOOPOB TPEOOBAHUAM JEUCTBYIOIIUX CTAaHAAPTOB.

IIpm sTOM, BBHIY TOTO, YTO KaK IPABUJIO PE3YJIbTATHl BCEBO3MOKHBIX N3MEPEHUM
CTaHOBSATCS OCHOBOM Ipolecca TUarHOCTUKH, TOUHOE COOTBETCTBUE TPEOOBaHUSAM

1 OIrpaHUYCHUSAM CTAHAAPTOB SABJIAIOTCA 00s13aTeJIbHBIMU.

PaccmoTpum mpuMep pealibHBIX KOMIUIEKCHBIX TEXHHMYECKUX TPEeOOBaHUN K
TEXHOJIOTMYECKOMY TMPUHIUINY Tpolecca U3MEPEHUs UM KOHTPOJSA, KOTOPHIE B
MPUHIMIIE PACIPOCTPAHSIOTCA HA BCE KOHCTPYKTHUBHBIE W TEXHOJIOTHYECKHE
BapUaHThl M COYETAHUsI TAKOTO poAa YCTPOMCTB M O0OpYJOBaHUsS, BKIOYas

CIICOMAJIbHOC TCXHOJOIMYCCKOC U KIMHHNYCCKOC 060pyz[0BaHHe, B CBOIO O4YCPCIb
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BKIIFOYAOMICC JIA3CPHBIC TCXHOJIOI'HMHU C 9JICMCHTAMH UCKYCCTBCHHOI'O MHTCJIJICKTA U

HEUPOHHBIX CETEH.

Tak xak BO BCceX TEXHOJIOTHUSX B TOW WJIM MHOM CTCIICHU OTHOCSIINUXCI K 00JIaCTH
MEIUIIUHBI, I  BHEAPEHUS TpeOyeTcs  pas3pellleHHEe KOHTPOJIUPYIOIIHUX
OpraHu3aliii IMOCTPOEHHOE Ha 0a3e COOTHONIGHUS C TpeOOBaHUSIMH W
OTPAHUYEHUSIMHA CTAaHJIAPTOB, B CIEIYIOIIEM MpPUMEPE 3TO B MAKCHMAaJbHOU

CTCIICHH YUYTCHO.

Tak kak KOHTPOJIb Ka4CCTBAa BOJIbI HpI/IMeHSIeMOﬁ B MHOI'HX KOMINICKCax
O60pyI[OBaHI/I$I J1 MCOULIUMHBI U OMOJIOTHMH SIBISETCS HanOoee Ba)KHBIM
IIpoHccCcomM, 1pcajiraracM K paCCMOTPCHHUIO IINIAHbBI 1 MCTOJUKH IIPOCKTAa CO3daHHA
CCHCOPOB JIA OCCKOHTAKTHOT'O KOHTPOJII Ka4CCTBAa BOJAbBI UKW BOAHBIX paCTBOPOB,

IMPUMCHACMBIX B YKA3aHHBIX IIPOICCCax.

KOMIUIEKCHBIE TEXHUYECKHUE TPEBOBAHUS K
TEXHOJIOTMYECKOMY  MPUHLAIY  MPOLIECCA  W3MEPEHMUS,
BKJIIOYASI TPEBOBAHMSI K COOTBETCTBHIO JIEMCTBYIOIIUM
CTAHJIAPTAM;

[Tpu peanuzamnuu TEXHOJIOTHYECKOTO MPUHIIAIIA TOJDKHBI OBITH 00ECTICYEHBI:
- HEBBICOKAs yJeJIbHAasl CTOUMOCTD IPOLIECCA U3MEPEHUS;
- BBICOKAs HAJIEKHOCTH MPOLIECCA U3MEPEHMUS;

- TPOCTOTA MPOIECCa U3MEPEHHUS, YTO TTO3BOJISIET UCIIOJIB30BaTh OOCTYKUBAIOIITUI
NepCcoHa HEBBICOKON KBaTM(UKAIMU WU UCIOJIH30BaTh TEXHOJOTUIO U3MEPEHUS

B JOMAalIHUX YCJIOBUAX IJISI KOHTPOJIA WJIM OLCHKN Ka4YCCTBa MMUTHEBOM BOJHEI,

- MaJble rabapuThl 000PYAOBAHUS ISl KOHTPOJIS;
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- BO3MOHOCTb BCTpaMBaHUA B CYHICCTBYIOIINC TCXHOJOTHYCCKHUC CXCMBI

KOMIUIEKCHI 000pY0BaHUS;

BBICOKAA INPOU3BOJUTCIIBHOCTD;

BO3MOYKHOCTh HEMPEPBIBHON padOTHI B TEYEHUH BCEX CYTOK;

BbICOKast 3(h(PeKTUBHOCTD MPOIECCa U BHICOKASI TIOBTOPSIEMOCTh PE3yJIbTaTOB;

BO3MOXXHOCTh IIPOCTOM U HAJIEKHOM aBTOMATU3AIMK MIPOLIeCcCca;

BO3MOXHOCTbB MCITOJIb30BAHUA OHOPA30BbIX TEXHOJIOTUHN 1 MaTCpHraJoB,

MOHHUTOPHUHTA JTUCTAHIITUOHHO,

BO3MOXHOCTb BCECTH MOHHUTOPHUHI' W HCIIOJB30BATh PEC3YJIbTAaThbl IIPpOoHccca

- BO3MOXHOCTbD CpaBHHTCHBHOﬁ OIOCHKH YPOBHA Ka4CCTBa IIPOLCCCAa U KAa4YCCTBa

BOJIbI ITO MAJIOMY KOJIMYCCTBY TCXHOJIOTHYCCKHUX HOKa3aTCJ'ICI71;
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Pucynok 11. Ha pucyHke noka3zaH B c€4EHUU MOAYJb ISl KOHTPOJIS COCTOSHUS

JKUIKOCTH

1. TlpomykT, 6a3upyromuiicst Ha amummkanuu,- Water quality RST- SENSOR,;
[IponykT mpexacTaBisieT co0OM y4acTOK TpyOOIpoOBOJa, HA HAPYNKHOM
MOBEPXHOCTH KOTOPOT'O YCTAHOBJIEH PE30HAHCHBIM CEHCOp, W MO KpasMm
KOTOPOTO  CMOHTHUPOBAaHBI TalKW- PEKOPABI IS COSAWHEHUS C
TpyOOIIPOBOIOM;

2. Kabenp oT ceHcopa mpeAaHa3sHadYeH [JIsI COCOUHEHUS C KOHTPOJIHHO-
AHAJIMTUYECKUM OJIOKOM WJIM C CHCTEMOH YyMpaBICHHUS W KOHTPOJS BCeH
TPyOOIIPOBOJHON CUCTEMBI;

3. Pa3zmepHblil psajg npoiykTa,- TpyoonpoBoibl OT 1/8 nroiiMa 110 4 AroMoB U3
Pa3IMYHBIX KOHCTPYKITMOHHBIX MAaTEPHAIIOB C KOJBIIEBEIMUA CEHCOPAMH M OT
4 nroitMoB U 60J1ee,- ¢ CEKTOPAIIbHBIMU CEHCOPAMY;

4. XapakTepHble TEXHUYECKHE TPEOOBAHUS K MPOAYKTY:

4.1. Bricokast TOUHOCTh U3MEPEHHUI,- MPUOOP OKEH UMETh YYBCTBUTEIILHOCTD K
U3MEHEHUSAM B XMMHUYECKOM COCTaBE€ BOJAbl DKBUBAJIECHTHBIM KOHLIEHTPALHUsIM B

0,000001 MunnurpamMmma Ha JUTp;

4.2. IIpoctoTa KOHCTpYKIMU; B KOHCTpyKIIMK nprOopa JOHKHBI UCIIONIb30BATHCA
TOJIbKO CTAaHJIAPTHBIE WM CEPUMHO BBITYCKA€Mble KOMIOHEHTHl W MaTepHallbl;
IIponyKT [OJKEH COCTOSITh W3  MOJHOCTBKO  CTAHJAPTHBIX  3JIEMEHTOB
TpyOONPOBOAHON apMaTyphbl, UTO JIOJKHO OMPEAEIIATh €r0 BBICOKYIO HAIEKHOCTD,

PEMOHTOIIPUTIOAHOCTb, HH3KHUC HU3ACPKKM Ha IMPOHU3BOJACTBO, BO3MOKXHOCTDH
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OpraHu3anunu H3roTOBJICHUA oe3 IMPUMCHCHHA CIICHHUAJIBHOI'O TCXHOJIOTHYCCKOI'O

000pyIoBaHUs;

4.3. Hané&XHOCTb U OJTOBEYHOCTH IpHUOOpa JOJIKHA ONPEAEIIATHCS HApaOOTKOM 10
neporo ortkaza He MeHee 10000 wacoB; mnpuOOp MHOMKEH COXPAHATH

pa6OTOCHOCO6HOCTL B TeueHUHU He MeHee 10 JCT,

4.4. IlonHOE OTCYTCTBHE KOHTAKTA C U3MEPSAEMOU KUIAKOCTHIO; YYBCTBUTEIBHOCTD
npubopa He JO0JDKHA CHIDKAThCS TPH HAXOXIACHWHW MEXKIY YYyBCTBUTEIHHBIM
3JIEMEHTOM U JKUIAKOCTBIO JIUAJICKTPUUECKOW TMPOKIAAKA TOJIIMHOA 10 2,5

MUWJIINMCETPA,

4.5. BO3MOXXHOCTh BCTpaWBaHUsI B JIFOOYIO CYIIECTBYIOIIYIO TEXHOJOTHYECKYIO
CXeMy, KamuTajibHOe€ oO0opyaoBaHHe, OoWiep, mapoBoe 000pyIOBaHUE,
BOJIOTIPOBOJIHYIO CE€Th, CHUCTEMY IIOJMBAa B CEIHCKOM XO3SIMCTBE M CHCTEMBI

BOJIOCHA0XEHUS TPOMBITIUICHHBIX MPEITPUSTHH;

4.6. Huskuii ypoBeHb 3Hepro3arpaT Ha pabory mnpoaykra; OOiume 3arpaThl

AIIEKTPOIHEPTUH HA paboTy mpubopa He JOJKHBI MPEBHIIaTh S0 BAaTT B 4ac;

4.7 . BO3MOXXHOCTb KOHTPOJII arpeCCUBHBIX M TOKCHUYHBIX >Xujkocteid; [Ipubdop
JOJKEH OBITh M3TOTOBJIEH M3 MAaTE€pUAJIOB M KOMIIOHEHTOB, MO3BOJISIIOIIMX €ro

INPUMCHCHHUC JJIsI KOHTPOJIA arpC€CCUBHBIX 1 TOKCHUYHBIX )KI/II[KOCTGI‘/JI;
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4.8. Bo3MOXHOCTB KOHTPOJII CBCPXUYUCTHIX H(H,HKOCTGﬁ; MaTCpI/IaJIBI, N3 KOTOPBIX
HU3roTaBJIMBACTCA HpI/I60p HC JOJDKHBI BBI3bIBATH 3aIPsASHCHHUC KOHTPOJIMPYCMBIX

}I(I/I,Z[KOCTeﬁ N HC OJOJIZKHBI pa3pymIaTbCA 11014 BO3HCﬁCTBHCM OTHX )KI/II[KOCTGI\(JI;

4.9. Bo3M0>XHOCTh BCTpanBaHUA B ABTOMATHYCCKHUEC CUCTCMBI YIIPABJICHU A, CUT'HAJIbI
CCHCOpa AOJUKHBI BOCHIPUHHMATLCA CepHﬁHO BBIITYCKACMbIMHU IIPOLCCCOPAMH H
QJICMCHTAMH CHCTCM VYIIPABJICHHUA IIPOMBIIIJIICHHOTIO H CEJIBbCKOXO03SMCTBEHHOIO

000pynIoBaHUs;

4.10. Bo3aMOXHOCTh pabOTHl B aBTOHOMHOM pexume; [Ipubop goixkeH uMeTh Bce
HEOOXOJIMMbIE KOMIIOHEHTBHI JUIsi €ro pabOThl B aBTOHOMHOM pexume, 0e3
BKJIFOYEHHUSI B CETM M CHCTEMBI YIPABICHHS OCHOBHOTO TEXHOJOTHYECKOIO

000pynoBaHUs;

5. TlpuGop moimkeH UMETh BO3MOXKHOCTh MCIOJIB30BAHMS B KAUECTBE JaTUMKa
YPOBHSI; TIPU 3TOM MPUOOP KOHCTPYKTHUBHO HE JOJDKEH OTIMYAThCA OT
npubopa JjIsi KOHTPOJISI Ka4yeCTBa BOJBI; JJIsl €0 YCTAHOBKHU JOJIKHBI OBITh

MIPEAYCMOTPEHBI BCE HEOOXOAUMBIC ACTATM M KOMITOHCHTHI.
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PI/ICYHOK 12. Ha PHUCYHKC ITOKa3aH MOAYJIb IJIXI KOHTPOJIA COCTOAHHA KUAKOCTH,

paboTaroiuii B aBTOHOMHOM PEXKUME

6. HEOBXOJUMOE  COCTOAHHE  IIPOEKTA  IIPUBOPA U
TEXHOJIOTMUM HA MOMEHT HAYAJIA HX CHUCTEMHOH
PA3PABOTKU

JIomKHBI OBITH:

Pa3paboTanbl OCHOBHBIE KOHCTPYKTHMBHBIE UM TEXHOJOTMYECKUE MPHUHIIUIIBI
[IOCTPOEHUS NIPOAYKTA
N3roTtosien 0a30Bblii yHUBEPCAIBHBINA TPOTOTUI U3EIHS;

HpOBeI[eH MUK IPpCABAPUTCIIBHBIX HCIIbITAHUHN HN30CIUA,
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[IpoBeneHa KOPPEKTUPOBKA YHUBEPCAIBHOTO IIPOTOTHUIIA U3AEIUS 110 Pe3yJIbTaTaM
MpEIBaPUTEIbHBIX UCIIBITAHU;
[ToarorosiieHsl MaTEpUAIIbl HA IIATEHTHYIO 3a5BKY;

Pa3pa60TaHa CTpaTcruda HaTeHTHO-HHHCHSHOHHOﬁ 3allIUThI TCXHOJOT'NHU,

7. JJIA4 JOBOJIKM  M3JEJINMA O  OTAIIA  MACCOBOI'O
ITPON3BOJICTBA U AKTUBHOU ®A3bI MAPKETUHT A IIOJKHBI OBITH

BBITIOJTHEHBI CJICIYIOIINE PaOOThI:

Pa3paboTka HCXOAHBIX TEXHUYECKUX TPEOOBAHMI HA MTPOJIYKT C YUETOM MOKETAHHUMI
Y PEKOMEHIALMM OTEHIUAIBHBIX KJIUEHTOB;

Pa3paboTka TEXHUYECKOTO 3aJJaHusl HA IPOEKT;

TexHuyeckoe IMpeUIoKEHUE, BKIIOYAasl I[POEKTUPOBAHUE, M3TOTOBIEHUE U
UCIIBITAHUE MOJIEIICH U3/EIINS;

TexHu4Yeckuil NMPOEKT, BKIKOYAs NMPOCKTUPOBAHWE, W3TOTOBJICHHE M HCIIBITAHUE
IIPOTOTHUIIOB U3ETU;

Pabounii mpoekT, BKJIOYAs NPOEKTHUPOBAHME, H3TFOTOBIEHUWE M HCIbITAHUSA
OTIBITHBIX 00Pa3lOB U3JIEIHS;

CoriacoBanue W CpaBHUTENbHAs AHAIMTHYECKAas IMPOBEPKA W3AEIUNA Ha
COOTBETCTBHE TPEOOBAHUSM JCHCTBYIONINX CTaHIapPTOB;

ATTecranus u3enuii B UHCTUTYTE CTaHIApPTOB;

Brinyck ycTaHOBOYHOU CEpUU U3ACIUM;

OnBITHO TPOMBILIJIEHHAS SKCILTyaTalys YCTAaHOBOYHOM CEPUU U3JIEIIN;
Pa3paboTka cTparerum MapKeTUHTa;

[ToaroroBka mnporpamMmbl MPOU3BOJACTBA W peaM3aluy W3AEIUNA HAa TNEPUOJ

aganTalMyd K  YCIOBUSAM DPBIHKA; NpopabOTKa CHCTEMbl T'apaHTHIHOIO
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O6CJ'Iy}KI/IBaHI/IH; IIOUCK CTpPATCTHUYICCKOI'O HapTHépa; nepBad (1)3321 AKTHUBHOI'O

MAapKETHHTa;

8. TIPUBOPBI )11 PE3OHAHCHOI'O KOHTPOJISI KAUECTBA BOJIbI U
JIPYTUX  JKUJKOCTEHM, JOJDKHBI  BbITb  MOJIHOCTBIO
MPUTOJHBI JUISI DODEKTUBHOI PABOTBHl B YCJIOBUSX
HIDKECJIEAYIOUMX OCHOBHBIX OTPACJIEH — IIOTPEBUTEJIEN
TEXHOJIOT UU:

dapmarieBTHYECKAs IPOMBIIIIEHHOCTD

MukpoOuoaorudeckas IpOMBIIUICHHOCTh

[TomynpoBOTHUKOBOE TPOU3ZBOACTBO

MukposaeKTpoHUKa

Onepreruka, B TOM UUCJIE U ATOMHBIE DJIEKTPOCTAHIMN
[TpoMpbIlIEHHBIE KOHAUIMOHEPHI

BogomoaroroBka u BOJOOYMCTKA BO BCEX OTPACISIX MPOMBIIUICHHOCTH, KHUJIbIX,
MIPOMBIIICHHBIX U OOIIECTBEHHBIX 3JJaHUSX U COOPYKEHUSIX

Tonkas XuMu4uecKas TEXHOJIOTHUS

[Ipon3BOACTBO KOCMETHYECKUX TTPENapaToB

[Tpou3BOACTBO AIKOTOJBHBIX U 0€3aJIKOTOJIbHBIX HAIUTKOB

[TueBast TpOMBIIILIEHHOCTh

TennnyHoe X03HMCTBO

TexHOJIOTUM NOJIMBA B CEJIBCKOM XO03SHCTBE

['anpBaHMYECKHE U IIEKTPOXUMHUYECKUE ITPOU3BOACTBA

HedTenobpiBatomye mpon3BoicTBa

29



IMPOAYKTBI MACCOBOI'O CIIPOCA, KOTOPBIE HOJDKHBI ABUTHCA
PE3VJIbTATOM 3ABEPHIEHU A ITPOEKTA:

1. BeITOBOM HHAMKATOP YACTOTHI BOAOIPOBOJIHOMN BOJIBI;

Pucynok 12 — 1. Ha pucyHke noka3zaH cTaHIapTHBIA ObITOBOW CUETYMK pacxoja
KUIKOCTH C BCTPOCHHBIM MAarHUTHBIM WM PE30HAHCHBIM CEHCOPOM KOHTPOJIA
COCTOSIHUSL JKMJIKOCTH; TakohM CEHCOp MOXET B PEXHME PEaJIbHOrO0 BPEMEHHU
KOHTPOJMPOBATh YPOBEHb KHCIOTHOCTH, YPOBEHb IIEIIOYHOCTH, MPOBOJIUMOCTb,
BA3KOCTb, KOHILIGHTPALMIO COJIEH M Apyrue TpeOyemble MapameTpbl U MPU TOM
MapajuleIbHO OCYLIECTBIIATh KOHTPOJb PAcCXola JKUIKOCTH, TAKXKE B PEKUME

peaTbHOTO BPEMEHH
[Mudppamu Ha puCcyHKE 0003HAYCHBI:
2201 — BxoaHOM TpyOOITPOBO/T

2202 — BBOAHBIN CEKTOp CUETUHKA
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2204 — undepbnat cuéTurKa a1 MHAUKAIMKA PACX0/1a KUIKOCTH
2206 — BBIBOJIHOM TpyOOIPOBOJI CUETUHMKA
2207 — cexuys 11 MarHUTHOTO M pe30HAHCHOT'O KOHTPOJIS

[Toxazanueii Ha Pucynke 12- 1 KOMOMHUPOBAHHBIA CUETYMK MOXKET OBITH
WCTIOJIB30BaH B PA3JIMYHBIX MEIUIIMHCKUX aNTUIMKALIUSAX, B TOM YHCJIE U B CHCTEMaX
OXJIQXKJICHUS CIEIHAIbHBIX MEIUIIMHCKUX JIA3epHBIX MPUOOPOB, B KOTOPBIX
HMMEETCSl aHAIMTUYECKasl CUCTeMa yIIPaBJICHUS U KOHTPOJISI BKIIIOUAIOIIAs DJIEMEHTHI

HCKYCCTBCHHOI'O MHTCJIJICKTA

2. IIpOMBIIIIEHHBIM HHAUKATOP YUCTOTHI BOJOIMPOBOJHON BOJIBI;

Pucynoxk 12 — 2. Ha pucyHke TOKa3aH MPOMBIIUICHHBIH CUYETYMK pacxoja
KUJKOCTH C BCTPOCHHBIM MAarHUTHBIM M PE30HAHCHBIM CEHCOPOM KOHTPOJIA

COCTOAHUA ) KUAKOCTH, Kak u B ObITOBOM BAapHUAaHTC KOHTPOJIb pacxoda ) XKUJIKOCTH U
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KOHTpPOJIb COCTOAHHA JKUIAKOCTH BCAYTCA B PCKHUMC PCAJIBHOI'O BPCMCHU

napayiebHO U HE3aBHCHUMO
[udpamu Ha pUCYHKE TOKA3aHBI:

2203 — mudepbaaT U CUETUYNK pacXoia KUIKOCTH
2206 — BXOJHOM y9acTOK TpyOOIpoBOIa

2207 — MarHUTHBIN ¥ PE30HAHCHBIN CEHCOP COCTOSIHUS JKHIKOCTH

3. TpybOonpoBoa- ceHcop ajisi OECKOHTAKTHOTO KOHTPOJISI MPOBOJUMOCTH
YKUIKOCTCH, N3rOTOBJICHHBIA Ha 0a3e IMPOMBIIUICHHBIX TPYOOIPOBOIHBIX
KOMIIOHEHTOB W3  TOJMBHHWIXJOpWIA;  pabodywe  JHaMeTphI
TpyOOIIpoBOAOB,- 1/16; 1/8; Ya; 3/8; Y2; %a; 1; 1-1/4; u nanee ¢ HHTEPBAIOM
B Y4 mrotiMa 110 4 MrOMMOB; TPyOOTIPOBO/I ITpeAHA3HAYCH /IS BCTPAauBaHMS

B CUCTCMbI aBTOMATHYCCKOI'0 YIIPABJICHHA ITPOU3BOACTBOM;

4. TpyOomnpoBOa- CEHCOp AJii OECKOHTAKTHOIO KOHTPOJI MPOBOAUMOCTH
AKUAKOCTEH, N3rOTOBJICHHBI Ha 0a3€ MPOMBIIIICHHBIX TPYOOIPOBOAHBIX
KOMIIOHEHTOB W3 TMOJIMIIPONWIICHA; paboyure AuamMeTpbl aHaJIOTHUYHO
OyHKTY 3; TpyOOmpoBOJ MpeIHa3HayeH JJIsl BCTPAWBAHUSA B CHCTEMBI

ABTOMATHYCCKOI'O YIIPABJICHUSA ITPOU3BOACTBOM;,

5. ABTOHOMHBII TpPyOOIPOBOM- CEHCOpP IS KOHTPOJIS MPOBOJUMOCTHU
KUJAKOCTEH, N3TOTOBJIICHHBIA Ha 0a3€¢ IPOMBIIICHHBIX TPYOOTPOBOIHBIX
KOMITOHEHTOB W3 MOJUBUHWIXJIOpHUAA; paboyue JuaMeTpbl aHAJOTHUYHO

MYHKTY 3;
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6. ABTOHOMHBII TpyOOINpPOBOJA- CEHCOp JJIS KOHTPOJIS MPOBOJUMOCTHU
AKUJAKOCTEH, N3rOTOBJICHHBI Ha 0a3€ MPOMBIIUICHHBIX TPYOOIPOBOAHBIX
KOMIIOHEHTOB W3 IOJIMIIPONWICHA; paboyue AuamMeTpbl aHAJIOTHYHO

MYHKTY3;

7. CucreMsl TpyOOIPOBOAOB- CEHCOPOB, aHAJOTHMYHO IyHKTamM 3 — 6,
U3rOTOBJIEHHbIE  Ha  0a3e  MPOMBIIUIEHHBIX  TPyOOIIPOBOAHBIX

KOMIIOHCHTOB U3 HOJ'II/IKap6OHaTa;

8. Cuctembl TpyOONpPOBOJOB — CEHCOPOB, AHAJIOTUYHO WyHKTaMm 3-0,
U3rOTOBJIEHHbIE  HAa  0a3e  MPOMBIIICHHBIX  TPyOOIPOBOJHBIX
KOMIIOHEHTOB U3 Te(JIOHAa, KOMIO3UTHBIX MOJUMEPHBIX MAaTEepUajoB,
TEPMOPEAKTUBHBIX TUIACTUYECKUX MaccC, MOJMMEPOB C pPa3IUYHbIMU

HaIIOJIHUTCIIIMHA U U3 TepMOCTOﬁKHX MaTCpUaIOB,

9. CucteMbl CEHCOPOB, BCTPAaWBAEMBIX B aBTOMATHUYECKHE YIIPABIISIONINE
KOMIUJIEKCHI, I OECKOHTAKTHOTO KOHTPOJIA KayecTBa >KUIKOCTEH B
TpyOOTpOBOAaX NUAMETPOM OONBITUM YeM 4 aroiiMa; TpyOOIPOBOIBI
W3TOTOBJICHBI W3  TOJWBHHWIXJIOPUAA, W3 TOJUIPOINUJICHA; U3

TEPMOCTONKHX MOJIUMEPOB; U3 TEPMOPEAKTUBHBIX IJIACTMACC;

10.CucreMbl CEHCOPOB, B COOTBETCTBHUH C MyHKTamMu 3-9, mpenHa3HauYCHHbIE
IUIsl KOHTPOJISL COCTOSIHUS KUIAKOCTEW, MOIaBAEMbIX HA UPPUTALMOHHBIE

CHUCTCMEBI B CCIIBCKOM XOSHﬁCTBe;
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11.Cucremsl CCHCOPOB, B COOTBCTCTBUU C ITYHKTaMH 3-9, MNpCaHa3HAYCHHBIC
IJIs1 KOHTPOJISI  COCTOSHUA )KI/II[KOCTeﬁ B KOMINIICKCAX OpomacMoro

3eMIICICTIUS;

12.Cucrtemsl CCHCOPOB, B COOTBCTCTBHUU C ITYHKTaMH 3-9, MNpCaHa3HAYCHHBIC
pInIb: | KOHTPOJIA COCTOAHHUA )KI/II[KOCTeﬁ B TCINIMYHBIX

CEIbCKOXO03SMCTBECHHBIX KOMIIJICKCax,

13.CucremMbl 0ECKOHTAKTHBIX AaTYUKOB YPOBHA C TOPU30OHTAJIBHBIM MCTOAOM

MOHTAXa;

14.CuctemMbl O€CKOHTAKTHBIX JaTYUKOB YPOBHA C BECPTHKAJIBHBIM MCTOAOM

MOHTAXa;

15.CucTteMbl MHTETpalbHBIX JAaTYUKOB YPOBHS M CEHCOPOB KOHTPOJS

KauyeCTBa,

B kadecTBe mpumepa MMeEEeT CMBICT MPHUBECTH Pa3paboTKy pabodero riaHa s

KOMILIICKCHOI'O ITPOCKTA TEXHUYECKOMN CHCTCMBI, HpCﬂHaSHaquHOfI AJI peajin3alu

TCXHUKHN W TCXHOJIOTHMKM AJUCTAHILIMOHHOIO, OCCKOHTAKTHOTO KOHTPOJII KadcCTBa

TOKONPOBOASAIINX KUJIKOCTEH.

OTOT npuUMep MOCTPOEH Ha MOJIOKHUTEIBHOM NPO(ECCHOHATBLHOM OIBITE aBTOpa U

MOXKET HNPOUJUIIOCTPUPOBATE KOMINUICKCHYIO YBA3KY BHCAPCHUSA W HHTCrpaliviu

34



OJICMCHTOB HCKYCCTBCHHOI'O HMHTCIUICKTAa MW HCKYCCTBCHHBIX HeﬁpoceTeﬁ C

CTanaapTaMu U OTPaCJICBBIMU TCXHOJIOTHYCCKUMH MHCTPYKIUSAMMU.

HeobOxonumo Takxke OTMETUTh, UYTO OJHO TaKOE pEIICHUE, MOXKET OBbITh
BOCTPEOOBAHHBIM BO MHOTHUX OOJIACTSIX TEXHMKH U TEXHOJOTHHU, NMPUUYEM CaMbIX

HCOXHNIAaHHBIX.

KOHTpOJ'IB )I(HI[KOCTCﬁ B MCAMIIMHEC 1 MCAUITMHCKHNX TCXHOJOTHAX OKa3bIBACTCsA HE

Ooiee AKTyaJIbHBIM, YEM KOHTPOJIb Ka4CCTBAa MOJIOKA NI MUTHEBOM BOJBI.

PABOYN ITJIAH ( npumep )

[MPOEKT TII0 TEXHUKE W TEXHOJOI'MU JUCTAHIIMOHHOT'O
BECKOHTAKTHOI'O KOHTPOJII KAYECTBA TOKOITPOBOJIAIINX
KUJIKOCTEU

YACTHOE OTBETBJIEHUE IIPOEKTA - AKTUBHBI KOHTPOJIb
COHEPKAHMUA W KOHLUEHTPALIMM KOMIIOHEHTOB KOPOBBEI'O
MOJIOKA

KOHEYHBI ITPOJAYKT IIPOEKTA COCTOMUT M3 JBVYX BA3OBBIX
KOMIIOHEHTOB: - IIEPBbIM KOMIIOHEHT.- I[TPUBOP JUJISI KOHTPOJIA
KAYECTBA XWUJKOCTENM HEIIOCPEJCTBEHHO B TPYEOITPOBOJIE; -
BTOPOM  KOMIIOHEHT,- CEHCOPHBIM MOJVYJb, KOTOPBII
[IPUMEHSETCS B  PA3JMYHBIX CUCTEMAX B  KOTOPBIX
MUPKYJIMPYET UBMEPSEMA S )KUJKOCTH
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Pucynoxk 13. Ha pucyHke noka3aH KOHTPOJIBHBIM U JJUArHOCTHYECKUI MOJIYJIb IS
KOHTPOJISI ¥ IMAaTHOCTUKH COCTOSTHUS JKUJKOCTH B TPyOOIpOBOE, O€3 KOHTAKTa C
Hell; Takoil KOHTPOJb OCYHIECTBISICTCS B JBWKEHHHM, B PEKHUME PEATbHOIO
BPEMEHHM, IIpU  TOJIOKEHWH CEHCOpa  JJIEKTPOMATHUTHOW  PE30HAHCHOU
CHEKTPOCKONUH B HUYKHEH BETBU KOHTPOJILHOU TPyOOIIPOBOAHOM CUCTEMBI, TPUUEM
CEHCOp pAacCMoJIO)KEH B MHOTOCIOMHOW TME€YaTHOW IUIaTe, MNPEUMYIIECTBEHHO

uzroropjaeHHoM no PUTM TexHonoruu u, uMmeromen Ogarogaps 3TOMY YpOBEHb
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6BICTpOIICfICTBHH Ha IIOpAOOK BBINIC YEM Yy IINIAT M3TOTOBJICHHBLIX IIO OOBIYHOMU

TEXHOJIOTHH

Hudpamu Ha pucyHKe 0003HAYCHBI:

101 — BxoHO# TpyOOIIPOBOI

102 — BbIBOIHO# TPYOOMIPOBO

105 — MHOTOCIOWHAS TTIeUaTHAs TIaTa B KOTOPYKO BMOHTHPOBAH CEHCOP
1201 — pHenrHMA (iraHer MOy

1202 — dacte Kopryca MOAYJISl B KOTOPOW HMEETCS BEPTHKANbHBIN KaHal (

BOCXOJISIITUH ) JJIs1 TPOOBI KOHTPOJIUPYEMON KUIKOCTH

1203 — yacTe KOpmyca MOJIYJsi B KOTOPOM HMEETCS BEPTUKAIbHBIA KaHal (

HUCXOSAIIUHN ) JIsl MPOOBI KOHTPOJIUPYEMOU KUIAKOCTH

1204 — BuenHMiA (haHer MOy
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Craguu 1 3Tanbl pa3padoTKu ObITOBOI0 MJIM MPOMBIILJIEHHOTI0 NPUOOpa st
KOHTPOJISI KA4eCTBa KUIKOCTH, B TOM YHCJIe MUTheBO BOAbI WJIH MOJIOKA

1. Ucxonnble TEXHUYECKUE TPEOOBAHMUS

HcxonHpie TeXHUUECKHE TPEOOBaHUS K MaTepuaiam mpudopa

HCXOI[HI—;I@ TCXHHUYCCKHUC TpC6OBaHI/I$[ K aQHTUKOPPO3WMOHHBIM MW ACKOPATUBHBLIM

IMOKPLITUAM, KOTOPBIC 6y,ZIYT Pa3pCIICHBI K IIPUMCHCHHUIO B KOHCTPYKIIUHU HpH60pa

I/ICXOI[HBIe TCXHHUYCCKUC TpC6OBaHI/ISI K 3JICMCHTAaM HHCTAJJIAIIUHN HpH6opa

HCXOI[HI—;I@ TCXHUYCCKHUC TpC6OBaHI/ISI K UACOJIOTMHU KOHTPOJIA Ka4CCTBa )KPII[KOCTeﬁ,

B TOM YMCJI€ TUTHEBOM BOJbI 1 MOJIOKa

Hcxonanbie TexHuyeckue TpeOOBaHUS K CUCTEME HUACHTU(DUKAIMKU Pe3yIhTaTOB

KOHTPOJIS ¥ TIOKa3aHUi ceHcopa mpuodopa

Paznen, - ucxomgHble TeXHUYECKHUE TpPeOOBAHMS BBINMOJHACTCS KOMIAHUEH —

U3TOTOBUTEIIEM U COIJIACOBBIBACTCS C KOMIIAHUEH - 3aKa3UMKOM

Bpewmst Ha BBITIOSTHEHHE TAKOTO pasjiesia — MPUOIU3UTEIBHO 2 pab0unX HEASTH IS

4 COTpYAHUKOB, MO JIBA COTPYAHUKA OT KAXKJI0M KOMIIaHUU

OpueHTUpOBOYHAs CTOMMOCTH pazfena g KoMraHnuu — uizrotosurtensd, - 9000

noJiapoB ( 2 x 5 x 8 = 80 yacoB Ha OJJTHOTO COTPYJIHUKA )
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B pesynbpTaTe BBINOIHEHMS pa3zesia KOMIAHUEW — U3TOTOBUTENIEM JIOJKEH ObITh
pa3paboTaH U yTBEpKAEH KOMIIAaHUEH — 3aKa3unKOM 0a30BBIN JOKYMEHT MPOEKTA, -
UCXOJHbIE TEXHUYECKHE TpeOOBaHUS K IMPOIYKTaM IPOEKTa, COBMEILEHHBIE C
Ta0JIMLlaMyd [apaMeTpOB M IOKa3aTelell JAEeHCTBYIOIIMX MEXAYHAapOAHBIX U

HallMOHAJIbHBIX CTAHAAPTOB
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Pucynok 14. Ha pucyHke noka3aH KOHTPOJIbHBIN U TUArHOCTUYECKUI MOAYJIb TSt
KOHTPOJISI M JUAarHOCTHUKH COCTOSIHUSI JKUJAKOCTH B YCIOBUSIX Pa3BUTOIO
TUJIPOAMHAMUYECKOTO MTOTOKA B PEKUME PEATLHOTO BpeMeHHU; MoyJib MOKa3aH B

MPOJIOJILHOM BEPTUKAJIBLHOM CeUeHHH A — A
[Mudppamu Ha pucyHke 0003HAYCHBI:
101 — BxoHO# TPyOOIIPOBOT MOYJIS
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102 — BBIBOIHOM TPYOOINPOBO MOTYJIS

103 — BepTUKAJIbHBIM HAarHETAIOIINN KaHaJT MOIYJS JJIs OJAA4YM KUJIKOCTH B 30HY

KOHTPOJIS
104 — BepTHKAILHBIN KaHAJ JIJIST BEIBOIA MTOTOKA KUJAKOCTH W3 30HBI KOHTPOJIS
105 — MHOTOCIOIHAs MeyaTHas MjiaTa C BCTPOCHHBIM CEHCOPOM

107 — HarHeTarOIMMi KaHaI K CEHCOPY

108 — xaHan a1 BRIBOJIA J)KUIKOCTH U3 TTOJIOCTH CEHCOPa

201 - cencop

1201 — ¢uranen kopyca MOIYJIs

1202 — cek1usi ¢ BepTUKAJIbLHBIM KaHAJIOM

1203 — cek1us ¢ BepTUKAJIbLHBIM KaHAJIOM

1204 — cexusi ¢ BXOJIHBIM TPyOOIIPOBOIOM

[Toka3zanHoe Ha pucyHKe 14 sBIgeTCS NTPUHUMIIHAIBHON CXEMOW MOYJIS JIJIsl ATara

TEXHHUYCCKOTO NPEAJTOKCHUA IIPOCKTA

2. TexHuueckoe npemioxkeHre ( Kak 4acTh pabouero riaHa )

PacuétHO- mosicHMTENBbHAsA 3amMCKa II0 JTally TEXHUYECKOTO MNPEIIIOKEHUS;
PacuérHas yacTh 3aIIMCKHU B YCIOBUSIX MHTETPALIUA MOYJIA B Y MHBIE MEIULIMHCKHE
TEXHOJIOTUU JOJIKHA COJEPKAaTh CCHUIKM Ha KOMOMHHPOBAHHBIA MPOrpPaMMHBIN
IPOAYKT B COCTaB€ MOXYJIS C DJIEMEHTAMH MCKYCCTBEHHOI'O MHTEJUIEKTA H

HCKYCCTBCHHBIMH HeﬁpOHHbIMPI CCTAMU
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HpI/IHHI/IHI/IaJ'IBHBIC CXCMbI KOMIIOHCHTOB IIPOCKTa II0 CTaauH TCXHHUYCCKOIO

IMPCAJIOKCHUA

Monenu, MakeThl ¥ MPOTOTUITBI HATYPHBIX 00pasiioB mpudopa

HporpaMMa n MCTOAMKA HUCIIBITAHUNA MAaKETOB KOHEYHOI'O IIpOAYKTa Ha

paboTOCTIOCOOHOCTH

HPGBGHTaI_[I/IH I10 9Tally TCXHUYCCKOI'O IIPCAIOKCHMS Ha IIPOCKT

PaBI[CJI, -  TCXHHYCCKOC IIPCHJIOKCHHC BbIIIOJIHACTCA KOMIIAHMEN —

W3TOTOBUTEJIEM U COTJIACOBBIBACTCS C KOMITAHHEH — 3aKa3uMKOM

Bpewmsi, TpeOyemoe Ha BBINIOJIHEHUE pa3jenia — 2 pabouux Henenu g 4

COTPYAHHUKOB, ITO ABA COTPYAHHUKA OT K&)I(I[Oﬁ KOMITaHUH

OpHeHTHpOBO‘{Haﬂ CTOUMOCTBL pasaciia A1 KOMIIAHWMKU — M3TOTOBHUTCIIA, -

9000 monmapoB (2 x 5 x 8 = 80 4yacoB Ha OJTHOTO COTPYAHHUKA )

B pe3ynbrare BeIMOTHEHUS pasjiena, KOMIAHUEH — U3TOTOBUTENIEM JIOJDKEH OBITh
pa3paboTaH U YTBEPKAEH KOMIAHUEH — 3aKa3uuKOM 0a30BbIN JTOKYMEHT MPOEKTa,
PacuétHo-nosicHUTENbHAS 3alUCKAa TEXHUYECKOTO MPEJIoKeHUsl ( BKIIOYasl BCIO
pa3pabOTaHHYI0 MO 3TOMY pa3jelly TEXHUYECKYI, KOHCTPYKTOPCKYIO U

TCXHOJOINMYCCKYIO JOKYMCHTAIIHUIO )
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Pucynok 15. Ha pucyHke nokazana MoAenb KOHTPOJIBHOTO M AUArHOCTUYECKOTO
MOJYJIS C JeTaJIbHOM MpopabOTKON KaHAJIOB JIJIsl OJA4H KUIKOCTH Ha KOHTPOJIb U

JUTSL BBIBOJIA AKUJAKOCTH M3 30HBI KOHTPOJIS

[Hudpamu Ha pucyHke 0003HAYEHBI:

101 — Tpy6omnpoBoa [ist BBOAA KUJIKOCTH B 30HY KOHTPOJIS
102 — Tpy6omnpoBoa Il BBIBOJIA KUAKOCTH M3 30HBI KOHTPOJIS

Jlns co3manust moamnopa ypoBeHb TpyOomnposoaa 101 Beime ypoBHs TpyOorpoBoaa
102

103 — BepTUKaIbHBINA KaHAJ MOAIOPA
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104 — BepTHKaIbHBINA KaHaJ IJI BBIBOIA KUJIKOCTH U3 30HBI KOHTPOJIS
107 — xoHM4eCKU rI1000UIalTbHBIN KaHaJ JJI1 BBOJA KUJAKOCTH B 30HY KOHTPOJIS

108 — koHHUYECKHMH TI00OWOAIBHBINA KaHajl JUIA BBIBOJAA >KUIKOCTA W3 30HBI

KOHTPOJIS

201 — ceHcop, BHYTPEHHUH KaHaJI KOTOPOTO COCAMHSICT KOHUYECKUE

rio0onmanbpable KaHaiusl 107 u 108

3. TexHuueckoe 3ananue:
®opMHpOBaHUE KOMIIAHUHU- pa3pabOTYMKa IPOEKTa
Pa3paboTka 1 moAroToBKa Bcex 0a30BbIX JOKYMEHTOB KOMITAHUH
®opmupoBaHue pabOYUX TPy JJIs BBIIOJIHEHUS TPOEKTa
Pa3paboTka u cornacoBaHue TEXHUYECKOIO 3a/1aHHs HA POEKTUPOBAHUE
Pa3paboTka M corjacoBaHHE TEXHUYECKOIO 3aJjaHHsl Ha MPOJYKT; pa3paboTka
TEXHUYECKON XapaKTepUCTHUKU HOBOTO IMPOJYKTa; pa3paboTKa TEXHUYECKOIrO
3a/1aHHs HA U3TOTOBJIEHUE OIBITHBIX 00Pa3LOB MPOIYKTa
Pa3paboTka TeXHMUECKOTO 3aJjaHKsI Ha BCE ATAIbl UCIIBITAHUI HOBOTO MPOIYKTa
Pa3palboTka TEXHUYECKOIO 3a/JaHUs HA UHIyCTPUATIbHBIN TU3ailH HOBOT'O MPOAYKTA,
YIAKOBKY, XpaHEHHE, TPAHCIOPTHUPOBKY, COCTaB M (POpMY 3KCIUIyaTalMOHHOU
JNOKYMEHTALUU
Pa3paboTka TEXHUYECKOTO 3aJJaHusI HA OMBITHO- MPOMBIIIJIEHHYIO JOKYMEHTALIHIO
Pa3paboTka TeXHHYECKOro 3aJaHUsl Ha CTPATeTHi0 MATEHTHO- JIHMIIEH3MOHHOM

3alIWTBI HOBOT'O IIPOAYKTA U HOBOM TEXHOJIOTUM

Paznen, - TeXxHUYECKOE 3aJ]aHNE BBITIOJIHICTCS KOMIIAaHHUEH — U3rOTOBUTEIEM

U COTJIAaCOBBIBACTCS C KOMIIAHUEH - 3aKa3UMKOM
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Bpewms Ha BeITIONIHEHUE pa3fiena — 2 pabouux Heaenu s 4 COTPYAHUKOB, 10

JIBa COTPYJTHUKA OT KayKJI0W KOMITAHUU

OpI/IeHTI/IpOBO‘-IHaSI CTOMMOCTDL pas3aciia IJIs1 KOMIIAHUKU — U3IrOTOBUTCIIA , -

9000 nommapos (2 x 5 x 8 = 80 yacoB Ha OJTHOTO COTPYAHHUKA )

B pe3ynbrare BRINMOIHEHUS pasjiena, KOMIAHUEH — U3TOTOBUTENIEM JIOJDKEH OBITh
pa3paboTaH U YTBEPKAEH KOMIAHUEH — 3aKa3uuKOM 0a30BbIN JTOKYMEHT MPOEKTA,
PacuétHo-mnosiCHUTENbHASA 3alMCKa TEXHUYECKOro 3ajaHusi ( BKIIOYAs BCIO
pa3pabOTaHHYI0 T[I0 HJTOMY pa3/ielly TEXHHUYECKYI0, KOHCTPYKTOPCKYIO H

TEXHOJIOTUYECKYIO TJOKYMEHTAIIUIO )

4. DCKU3HBIN NPOEKT

PacuérHo-nosicHUTENbHAS 3aITUCKA K 9CKU3HOMY MPOEKTY Iprbdopa
Cxewmbl, rpadvKH, YePTEKU OOIIUX BUIOB
MakeTbl, MOJIeTTH ¥ TIPOTOTHITBI ATana TEXHHYECKOTO MPOCKTa

Marepuaiibl Ipe3eHTaIMU K 3TAIly 3CKU3HOTO MPOEKTa

Paznen, - 3CKU3HBIA TPOEKT BBIMOJHAECTCA KOMIIAHUEN — U3TOTOBUTEIIEM U

COTJIACOBBIBACTCS C KOMIIAHMEN — 3aKa3uMKOM

Bpewmst Ha BeITIONTHEHUE pa3fena — 2 pabouux Heaenu s 4 COTPYAHUKOB, TI0

JIBa COTPYIAHUKA OT KaXKJI0M KOMIIaHUU
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OpI/ICHTI/IpOBO‘IHaSI CTOUMOCTSB pasacia AJid KOMIIAHHUW — U3IOTOBUTCIIA , -

9000 mosmapoB (2 x 5 x 8 = 80 yacoB Ha OJTHOTO COTPYAHHUKA )

B pe3ynbrare BRIMOTHEHUS pasieia, KOMIIAHUEH — U3TOTOBUTENIEM JIOJDKCH OBITh
pa3paboTaH U yTBEPKAEH KOMITAHHEH — 3aKa34MKOM 0a30BbIl JOKYMEHT MPOEKTa,
PacuétHo-nosicCHUTENbHAS 3alUCKa SCKU3HOTO MPOEKTa ( BKJIIOYAs BCHO
pa3pabOTaHHYI0 1O 3TOMY pa3elly TEXHUYECKYI, KOHCTPYKTOPCKYIO U

TCXHOJIOTHYCCKYIO JOKYMCHTAIIHUIO )
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Pucynok 16. Ha pucyHke mnoka3aHbl BHYTPEHHHME KaHaJIbl KOHTPOJIBHOTO U
JUArHOCTUYECKOTO MOAYJS C JIeTaJbHOM NpopabOTKON THUIPOJIMHAMUYECKHUX

ITIOTOKOB KOHTpOHI/IpyeMOfI KUIKOCTHU
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[udpamu Ha pucyHke 0003HAUCHBI:

101-BBOHBII TPYOOTIPOBOT

102 — BeIXOAHOM TPYOOTIPOBO/I

103 — BepTHKaIBHBINA KaHAT JIJIS 3aTPy3KHA 30HBI KOHTPOJISI

105 — MHOTOCIIOIHAS TTeYaTHas IiaTa ¢ BCTPOCHHBIM CEHCOPOM
107 — 30Ha 3arpy3Ku ceHCOpa

108 — 30Ha pa3rpy3Ku ceHcopa

201 — cencop ( comeHous )

1201 — wHapyxHBIN (IaHe!] MOIYJS CO CTOPOHBI BBIXOJA YKHUIKOCTH W3 30HBI

KOHTPOJIS
1202 — BepTHUKaILHBIN KaHAI HAa BBIXOJE U3 CCHCOPHOT'O IMJIMH]IpA

1203 — BepTUKaILHBIN KaHAII HA BXOJI€ B CCHCOPHBIN ITUITUHIP

1204 — napy>xHbI# (haHel MOyl CO CTOPOHBI BXOa JKUJIKOCTH B 30HY KOHTPOJIS
1401 — BxoA )XHJIKOCTH B MOJTYJIb

1402 — BBIXOJT )KUJKOCTH U3 MOTYJIS

1403 — BXOf )KUJIKOCTH B BEPTUKAIBHBIN KaHAJI HA BBOJIE B 30HY KOHTPOJIS

1404 — BBIBOJ *KUIKOCTH W3 30HBI KOHTPOJIS

1405 — BBO/I )KUJKOCTH B CEHCOPHBIN ITUIHH]IP

1406 — BBIBOJ KUJIKOCTH W3 CEHCOPHOTO IIMIMH/IPA

Ha CTaarun OCKHU3HOI'0 IIPOCKTA, JIA oOecrnicueHusT Ha ,HﬂﬂbHGﬁHIHX oTallax

COOTBCTCTBUA KPUTCPUAM YMHBIX MCAUIHMHCKHX TEXHOJIOTUN H O60py,ZIOBaHI/I}I
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IMpCaIroIaracTc:A FHY6OKHﬁ MUK KOMIIBIOTCPHOTO MOJACIIMPOBAHUA U CUMYJLAIINU
nmponoecca C MOCJIbIO BBIABJICHHUA Ha JTallax p213pa60TKI/I KIIIOYCBbIX TOYCK,

TpC6YIOHII/IX IMTOBBINICHHOI'O BHUMAHUA ITPH HHSaﬁHG, HU3TOTOBJICHHH U C60pK€

5. TeXHUYECKHUM MTPOCKT

Pacué€THO-nIOsSICHUTENbHAS 3aiCKa K TEXHUYECKOMY MPOEKTY Mprodopa

CxeMbl, rpauKH, YEpTEKU OOIIMX BUIOB Y3JI0B U KOMIIOHEHTOB Mprubopa
Mojienr KOMIIOHEHTOB U ()parMeHTOB NMPUOOpPA U €ro BEPCUHU JJIs1 MHCTAILISALUU
Martepuaibl Ipe3eHTaluu K 3Tany TEXHUYECKOTO MPOEKTa

MaTepI/IaJIBI 3asBOK Ha I/I306p€TCHHH

Paznen, - TeXHUYECKUI TTPOEKT BBIMOJIHIETCS KOMIAHUEN — N3TOTOBUTEIIEM

M COTJIACOBBIBACTCS C KOMITAaHHEH — 3aKa3uMKOM

Bpewms Ha BeInOJIHEHHE pa3fena — 2 pabouux Heaenu 1 4 COTPYAHUKOB, 10

JIBa COTPYIHMKA OT KaXKJI0M KOMITaHUHU

OpHeHTHpOBO‘{Haﬂ CTOUMOCTSB pas3acia A1 KOMIIAHWW — U3IOTOBUTCIIA , -

9000 monmapoB (2 x 5 x 8 = 80 yacoB Ha OJTHOTO COTPYAHUKA )

B pesynbTare BeINOJIHEHUS pa3jenna, KOMIIAHUEH — U3TOTOBUTEIEM JIOJDKEH OBITh
pa3paboTaH U YTBEPKAEH KOMITAHUEH — 3aKa34yMKOM 0a30BBIA JOKYMEHT MPOECKTA,
PacuétHo-nosicHUTENbHAS 3alliCKa TEXHUYECKOTO TMpoekTa ( BKJIHOYAs BCIO
pa3pabOTaHHYIO MO OTOMY pa3lielly TEXHUYECKYI0, KOHCTPYKTOPCKYIO H

TCXHOJOIMYCCKYIO JOKYMCHTAIIHUIO )
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Pucynok 17. Ha pucyHke mnokazaHa Mpo3payHas MOJEJIb KOHTPOJIBHOTO H
JUAarHOCTUYECKOTO MOJIYJISl C TE€OMETPUYECKON OpPHEHTAllME CeHCopa B CUCTEME

MOJJAIOIIUX U OTBOJISIINX KaHAIOB
[udpamu Ha pucyHKe 0003HAYEHBI:

103 — BepTHKAILHBIN IMOAAIONTUH KaHAT
104 — BepTHKAILHBIN OTBOASAIIMI KaHAT

105 — w™HorocioiHas meyaTHas IUlaTa C MHTETPUPOBAHHBIMHU DJIEMEHTAMHU

3aIUTHOTO YKpaHa
106 — 3amuTHBIN 9KpaH ceHcopa
107 — BBOJ )KMJIKOCTH B CEHCOPHBIN KaHaJI
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108 — BBIBOJI )KUJIKOCTH M3 CEHCOPHOTO KaHaja
201 - cencop

6. PaGounii mpoekt

PacuétHo-nosicHUTENBHAA 3anmucka K padodyemy MpoekTy npubopa M  BCeX,
BXOJAIIMX B HETO KOMIIOHEHTOB; 110JIHBII KOMIUIEKT TEXHUYECKOW TOKYMEHTALUN
Ha prOOP U €ro BapUaHThl MHCTAIUISALIUN

Mopaenu, IpOTOTHUIIBI U OIIBITHO- 3KCIIEPUMEHTAIbHBIE 00Pa3LIbI

Matepuaisl Ipe3eHTalny K 3Tamy padodero mpoekTa

Marepuainsl 3aBOK Ha U300peTEeHUS

Paznen, - pabouuii mpoOeKT BBHIMOIHACTCS KOMITAHUEH — U3TOTOBUTENIEM U

COTJIaCOBBIBACTCS C KOMINAHUEH-3aKa3uMKOM

Bpewmst Ha BeITIONIHEHUE pa3aena — 3 pabouux Heaenu s 4 COTPYAHUKOB, TI0

JIBa COTPYJTHUKA OT KayKJI0 KOMITAHUHU

OpueHTHUPOBOYHAS CTOUMOCTH pasiesa JijIsi KOMIaHUU — U3TOTOBUTENS , - 12

000 mommapoB (3 x 5 x 8 = 120 yacoB Ha OAHOTO COTPYIHHUKA )

B pesynbraTe BBIMOMHEHUS pa3/ena, KOMIIAHUEH- H3rOTOBUTEIEM  JIOJDKEH OBIThH
pa3paboTaH M yTBEPKIEH KOMITAHMEH- 3aKa3YMKOM 0a30BbIM JOKYMEHT IPOCKTa,
PacuérHo-mosicHuTeNNbHAS 3amUcKa pabodero MpoeKTa ( BKJIIOYAs BCIO
pa3pabOTaHHYI0 [0 HJTOMY pa3felly TEXHHYECKYI0, KOHCTPYKTOPCKYIO H

TEXHOJIOTHYECKYIO JOKYMEHTAIIHIO )

7. M3rotoBie€HUE ONBITHBIX 06pa311013 r[pH6opa H €ro 3JIEMCHTOB MHCTAJIJIIALINH
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HOI[FOTOBK& OIICPAIIMOHHBIX LIGp’I‘G}KeI\/'I Ha IIpoucCC U3roTOBJICHUA HpH6opa H CTO
KOMIIOHCHTOB AJI1 MHCTAJJIAITUHN
HOI[FOTOBK& I/IHCTPYKHI/Iﬁ JJI1 BCCX OTAIIOB HM3IOTOBJICHUA U C60pKI/I, MOHTa>Xa "

UHCTAJUIALMK Tpudopa

Pa3znen, - M3rotoBieHue ONBITHBIX OOpa3LoOB HMPUOOpa M €ro JIEMEHTOB

HHCTAIJAIINUN,

BBINIOJIHAETCS KOMIAHUEH- HW3rOTOBUTEIIEM H COIJIaCOBBIBACTCA C

KOMITAHHEH - 3aKa3UNKOM

Bpewmst Ha BbIoIHEHUE paszzaena — 6 pabouux Henesnb Uil 3 COTPYAHUKOB, U3

HHUX ABa COTPYAHHKA OT KOMIIAHUH - U3IrOTOBUTCIIA

OpHeHTHpOBO‘{Haﬂ CTOUMOCTSB pas3acia A1 KOMIIAHWHW — U3IOTOBUTCIIA , -

18000 mommapos ( 6 x 5 x 8 = 240 yacoB Ha OJTHOTO COTPY/THHUKA )

OpueHTUpOBOYHAs CTOMMOCTh OINBITHOTO 0Opasiua npeanonaraercs B 20000

JIOJITapOB

B pesynbrare BeIMOTHEHUS pasjiena, KOMIAHUEH — U3TOTOBUTENIEM JIOJDKEH OBITh
pa3paboTaH U YyTBEPKAEH KOMITAHUEH — 3aKa34MKOM 0a30BbIN JOKYMEHT MPOCKTAa,
PacuérHo-nosicHUTENbHAS 3allMCKa WM3TOTOBJICHUsI OMBITHOrO obOpasma mpudopa (
BKJIFOYAsl BCIO pa3pabOTaHHYIO IO ATOMY pa3zelly TEXHUYECKYIO, KOHCTPYKTOPCKYIO

1 TCXHOJOTHYCCKYIO NOKYMCHTAIIUIO )

8. IlpenBaputenbHbie UCIIBITAHUS OMBITHBIX 00pa3IOB Mpudopa
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PEBI[CJI, - NpCABAPUTCIbHBIC HCIIBITAHUA OIIBITHOI'O 06pa3ua an6opa
BBIMIOJIHACTCS KOMIIAHHMEH — W3rOTOBUTEIIEM H COIJIaCOBBIBACTCA C

KOMITAaHMEH - 3aKa34YUKOM

JUis  BBIIIOJHEHUs DJTOr0 pasfena HUCKIIYUTEIBHO BAaXKHBIM SBIIACTCS
pa3paboTKa IPOTOKOJIA IPEIBAPUTENIBHBIX UCIIBITAHUN U COTJIACOBAHUE 3TOTO
MIPOTOKOJA U €ro NPUJIOKEHUI ¢ TPEOOBAaHUSAMU JIEUCTBYIOIIMX CTaHAAPTOB

U MHCTPYKIIMH yIIpaBieHUN U HHCTUTYTOB 3/[paBOOXPaHEHUS

BBI/IIIy TOIro, 4To 00BEMBI TpC6OBaHHﬁ JOCTAaTO4YHO BCJIMKHM, B HACTOAIICC
BpEMA HCKIIOYHUTCIIBHO BaXXHbBIM  ABJEICTCA  IMOATOTOBKA MOOMJIBHBIX
HpI/IJIO}KCHI/Iﬁ JJIs1 AHAJIMTUYECKOM 06pa6OTKI/I PE3yJIbTAaTOB HCIIBITAHUN M
BO3MOKHOU KOPPCKTHPOBKH N OIITUMM3alluH IIpOorpaMMbI

MpEeIBaPUTEIbHBIX UCTIBITAHUN

Bpewms Ha BeITIOJIHEHHE pa3fena — 2 pabouux Heaenu 1 4 COTPYAHUKOB, 0

JIBa COTPYTHHUKA OT KaXKJI0M KOMIIAaHUU

OpHeHTHpOBO‘{Haﬂ CTOUMOCTB pas3acia A1 KOMIIAHWW — U3IOTOBUTCIIA , -

9000 mommapos (2 x 5 x 8 = 80 yacoB Ha OAHOTO COTPYIHUKA )

B pe3ynbrare BRIMOTHEHUS pasjieia, KOMIIAHUEH — U3TOTOBUTENIEM JIOJDKCH OBITh
pa3paboTaH U YyTBEPKAEH KOMITAHUEH — 3aKa34MKOM 0a30BbIN JOKYMEHT MPOCKTAa,
PacuérHo-mosicCHUTENTbHAS 3aMKCKa TPEIBAPUTEIBHBIX HUCIHBITAHHA OIBITHOTO
obpaziia ( BKJIOYas BCIHO pa3pabOTaHHYH0 IO 3TOMY paslielly TEXHUYECKYIO,

KOHCTPYKTOPCKYIO U TEXHOJIOTHYECKYIO TOKYMEHTALIHIO )
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9. KoppekTupoBka TEXHMUYECKOW, KOHCTPYKTOPCKOM UM TEXHOJOIMYECKOU
JOKYMEHTAIIMU TI0 pe3yJbTaTaM MpPeABAPUTEIbHBIX HCIBITAHUI OIMBITHBIX

00pa3IoB

PEBI[CJI, - BBINOJIHACTCS KOMIIAHUEH — U3TOTOBUTEIIEM H COTJIACOBBIBACTCS C

KOMITAHHEH - 3aKa3UNKOM

Bpewms Ha BeinmoHeHWe paszzena — 1 pabouas Henens Aid 4 COTpyIHUKOB, TI0

ABa COTpYIHHKA OT K&)K,Z[Oﬁ KOMIIaHHNH

OpI/IeHTHpOBO‘{Haﬂ CTOUMOCTSB pas3acia A1 KOMIIAHMW — U3IOTOBUTCIIA , -

4500 gommapoB (1 x 5 x 8 =40 yacoB Ha OHOTO COTPYHUKA )

B pesynbTaTe BBINOJHEHUS pa3jena, KOMIIAHUE- U3rOTOBUTEIEM JIOJKEH OBITh
pa3paboTaH M yTBEPKIEH KOMIAHUEH- 3aKa34MKOM 0a30BbIi JOKYMEHT IMPOEKTA,
Pacuérno-nosicHuTenpHas 3amucka pasfena ( BKIIOYas BCIO pa3paOOTaHHYIO TIO
ATOMY pa3zieny TEXHMYECKYH0, KOHCTPYKTOPCKYIO M  TEXHOJOTHYECKYIO

JTIOKYMEHTAIIHIO )
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Pucynok 18. Ha pucyHke mokazana TpéxmepHasi MOJEIb MOTOKA >XUAKOCTU BO

BpeMsI KOHTPOJIS U TUATHOCTUKHU

[udpamu Ha pucyHKe 0003HAYCHBI:

106 — cencop

107 — BBOIHBIM MOTOK KUAKOCTH B BUAE KOHUYECKOTO 10001 1a
108 — BBEIXOQHOM MOTOK KUAKOCTH B BHIE KOHUYECKOIO II1000M 1A

201 — KOHTpPOJUpPYEMBIH W AMATHOCTUPYEMBINM LMIUHAPUYECKUN CEHCOPHBIM

OJICMCHT
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Pucynok 18 — 1. Ha pucyHke nokasaHa Mo/eJib MOTOKOB KUJKOCTH B Mpoliecce
KOHTPOJISI M IMarHOCTUKU JUIs Cilydass (pOPMUPOBAHUS MapajlIeIbHOTO ABMXKEHHUS
IIOTOKOB JKUJKOCTH, NPHU KOTOPOM HMEETCSI OCHOBHOM MOTOK JBWXKYIIECHUCS B
TpyOOIPOBOJE KUIKOCTH U BCIOMOTATENbHBIA MOTOK >KMJIKOCTU OTIEISEMBIN OT

OCHOBHOTO ITOTOKA ¥ HATPABJISIFOIIUIICS HA KOHTPOJIb U JUATHOCTUKY
[Mudppamu Ha puCcyHKE 0003HAYCHBI:
106 — ceHCOpHBIN TUIUHIP

107 — BBOIHBIN KOHYCOOOpa3HBIN TJIOOOWIHBINA DJIEMEHT KOHTPOIUPYEMOTO H

AUArHoCTUPyEMOro IMOTOKA KUAKOCTHU
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108 — BBIBOJIHOM KOHYCOOOpa3HBIM TJIOOOUIIHBIA AJEMEHT KOHTPOJIUPYEMOTO H

JTUArHOCTHPYEMOTO TIOTOKA KHIKOCTH
2002 — BBOJI OCHOBHOTI'O IIOTOKA KUIKOCTHA

2005 — BBOJI BCTIOMOTATEIBHOTO MOTOKA KUAKOCTHU MOCE KOHTPOJIS U TUATHOCTHKHU

B OCHOBHOM MOTOK KUJIKOCTH
2101 — oT60Op BcOMOTraTeIbHOIO MOTOKA KMIKOCTH Ha KOHTPOJIb M IMAarHOCTUKY

2102 — BBIBOJ OCHOBHOTI'O ITOTOKA JXKUAKOCTHU N3 30HbBI KOHTPOJISL U JUATHOCTHUKHU

10.KoppexkTupoBka U MOJU(UKAIMS OIBITHBIX O00paslloB IO pe3yibTaTam

MpEeIBaPUTEIbHBIX UCTIBITAHUN

Pa3,uen BBIMIOJIHSCTCS KOMITAHUEH — U3rOTOBUTEIEM U COTJIACOBBIBACTCS C

KOMITAHUEN- 3aKa3YUKOM

Bpewmst Ha BeITIONIHEHHE pa3fena — 2 pabouux Heneau s 4 COTpYAHUKOB, TI0

JIBa COTPYJTHUKA OT KayKJI0M KOMITAHUHU

OpI/IGHTI/IpOBO‘lHaH CTOMMOCTL pas3aciia Ajd KOMIIAHWMH-U3TOTOBUTCIIA , -

9000 nonnapoB (2 x 5 x 8 = 80 yacoB Ha OIHOTO COTPYAHUKA )

B pesynbrare BBINONHEHUS pa3jena, KOMIIAHUEH-U3TOTOBUTENIEM  JOJKEH OBITh
pa3paboTaH U yTBEPKAEH KOMIIAHUEW — 3aKa34MKOM 0a30BbIl JOKYMEHT MPOEKTAa,
PacuérHo-nOsICHUTENbHAS 3amUCcKa pasjena ( BKJIKYas BCIO pa3pabOTaHHYIO IO
ATOMY pa3zeny TEXHMYECKYI0, KOHCTPYKTOPCKYI0O M  TEXHOJOTHYECKYIO

JIOKYMEHTAIIHIO )
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11.CornacoBanue TEXHHYECKHUX XApaKTCPUCTUK  OIIBITHBIX o6pa3u013 C
Tpe60BaHI/I$IMI/I CTaHAapTOB, COIJIACOBAHMC Ha HIPCAMET COOTBETCTBUA C

CTaHaapTaMu 3I[paBOOXPaHCHUA

PEBI[CJI BBINIOJIHSICTCS KOMIIAHUEH — U3rOTOBUTEIEM U COTJIACOBBIBAETCS C

KOMITAHHEN — 3aKa3YUKOM

Bpewms Ha BeINIOJIHEHHE pa3fena — 2 pabouux Heaenau s 4 COTpyAHUKOB, IO

ABa COTpYIHHKA OT K&)K,Z[Oﬁ KOMIIaHHNH

OpI/IeHTHpOBO‘{Haﬂ CTOUMOCTSB pas3acia A1 KOMIIAHWW — U3IOTOBUTCIIA , -

9000 mosmapoB (2 x 5 x 8 = 80 yacoB Ha OJTHOTO COTPYAHHUKA )

B pe3ynbTaTe BHINONHEHUS pa3jielia, KOMIaHUEH- U3TOTOBUTENIEM  JIOJDKEH OBITh
pa3paboTaH U YyTBEPKAEH KOMITAHHEH — 3aKa34MKOM 0a30BbIN JOKYMEHT MPOEKTa,
PacuétHo-nosicHUTENbHAA 3alMCKa pasjiesia  I[pPOeKTa ( BKIIOYaAs BCHO
pa3pabOTaHHYI0 MO 3TOMY pa3jelly TEXHUYECKYI, KOHCTPYKTOPCKYIO U

TEXHOJIOTHYECKYIO JOKYMEHTAIIHIO )

12.TTpuémHbBIC UCTIBITAHUS OTIBITHBIX 00PA3IOB

Paznen BeIMOHSIETCS KOMIIAaHUEN — HU3TOTOBUTEJIEM UM COIJIACOBBIBACTCS C

KOMITAHHEN - 3aKa3UUKOM

Bpewmst Ha BeITIONTHEHUE pa3fena — 2 pabouux Heaenu s 4 COTPYAHUKOB, TI0

ABa COTPpYIHHKA OT Ka}KHOﬁ KOMIIaHHNH
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OpI/IeHTHpOBOLIHaH CTOUMOCTSD pasacia A1 KOMIIAHWW — U3IrOTOBUTCIIA , -

9000 mosmapoB (2 x 5 x 8 = 80 yacoB Ha OJTHOTO COTPYAHHUKA )

B pe3ynbraTte BBINONHEHUS pasjiefia, KOMIaHUEH- U3TOTOBUTENIEM  JIOJDKEH OBITh
pa3paboTaH M yTBEPKIEH KOMIIAHUEH- 3aKa3uMKOM 0a30BbIi JOKYMEHT IMPOEKTA,
PacuérHo-nosicHUTENbHAA  3amucKa paszjnesia mnpoekta ( BKIOYas — BCIO
pa3pabOTaHHYI0 1O 3TOMY pa3elly TEXHUYECKYI, KOHCTPYKTOPCKYIO U

TCXHOJIOTHYCCKYIO JOKYMCHTAIIHUIO )

13.IIporpamma 1 METOJMKA UCTILITAHUI

Paznen, - BRIIOJIHACTCA KOMIIAHHEH- M3TOTOBUTEIIEM U COTJIACOBBLIBACTCS C

KOMITAHUEN- 3aKa3YUKOM

Bpewmst Ha BeITIONIHEHHE pa3fiena — 2 pabounx Heaenu s 4 COTPYAHUKOB, TI0

JIBa COTPYJTHUKA OT KaKJI0M KOMITAHUHU

OpI/IGHTI/IpOBO‘lHaH CTOMMOCTBL pasjacia IJIs1 KOMIIAHWKW- U3TOTOBUTCIIA , -

9000 nonnapos (2 x 5 x 8 = 80 yacoB Ha OJAHOTO COTPYIAHHUKA )

B pesynbrare BeIMOTHEHUS pasjiena, KOMIIAHUEH — U3TOTOBUTENIEM JIOJDKEH OBITh
pa3paboTaH M yTBEPKIEH KOMIAHUEH- 3aKa34MKOM 0a30BbIN JOKYMEHT IMPOECKTA,
PacuérHo-nosicHuTENbHAS 3amucKa pazziena ( BKIIOYAs BCIO pa3pabOTaHHYIO IO
ATOMY  pa3lielly TEXHHYECKYH, KOHCTPYKTOPCKYIO U  TEXHOJOTHYECKYIO

JOKYMEHTAIIHIO )
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14 KoppeKTHUpOBKa TEXHUYECKOM, KOHCTPYKTOPCKOM M TEXHOJIOTHYECKOMN

JOKYMEHTAILMU 110 pe3yJIbTaTaM IPUEMHBIX UCITBITAHUN

PEBI[CJI BBIMIOJIHSCTCS KOMIIAHUEH — U3rOTOBUTEIIEM U COTJIACOBBIBAETCS C

KOMITAaHMEH — 3aKa34YUKOM

BpeM}I Ha BBITIOJIHCHUC pa3aciia — 2 pa60q1/1x HCACIN AJIsA 4 COTPYAHHKOB, I10

JIBa COTPYJTHUKA OT KaKJI0M KOMITAHUHU

OpI/IeHTI/IpOBO‘-IHaH CTOMMOCTBL pasjacia JJIs1 KOMIIAHWKW- U3TOTOBUTCIIA , -

9000 mommapoB (2 x 5 x 8 = 80 4yacoB Ha OJIHOTO COTPYAHHUKA )

B pesynbraTe BBIMOMHEHUS pa3/ena, KOMIIAaHUEH- U3rOTOBUTEIEM  JIOJDKEH OBIThH
pa3paboTaH M yTBEPKIEH KOMITAHUEH- 3aKa3YMKOM 0a30BbIM JOKYMEHT IPOECKTa,
Pacuérno-nosicHuTenbHas 3amucka paszzena ( BKIIOYAs BCIO pa3paboOTaHHYIO 10
ATOMY  pa3lielly TEXHHUYECKYH), KOHCTPYKTOPCKYO M  TEXHOJOTHYECKYIO

JTIOKYMEHTAIIUIO )

15.KoppexkTupoBka u MOAU(UKAIMS OIMBITHBIX OOpaslloB IO pe3yJbTaTaM

MPUEMHBIX UCIIBITAHUHN

Paznen BbImOMHSETCS KOMIIAHHMEN- U3TOTOBUTEIEM U COIJIACOBBLIBAETCS C

KOMITAHHEN — 3aKA3YNUKOM
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Bpewms Ha BeITIONIHEHUE pa3fiena — 2 pabouux Heaenu s 4 COTPYAHUKOB, 10

JIBa COTPYJTHUKA OT KayKJI0W KOMITAHUU

OpI/IeHTI/IpOBO‘-IHaSI CTOMMOCTL pasjacia A KOMIIAHWU — U3rOTOBUTCIIA , -

9000 nommapos (2 x 5 x 8 = 80 yacoB Ha OJTHOTO COTPYAHHUKA )

B pesysnbraTe BBIMOMHEHUS pa3jena, KOMIIAaHUEH- U3rOTOBUTEIEM  JIOJDKEH OBIThH
pa3paboTaH U YTBEPKAEH KOMIAHUEH — 3aKa3uuKOM 0a30BbIN JTOKYMEHT MPOEKTA,
PacuétHo-nosicHuTeNnbHAs 3anmucka ( BKJIIOYAash BCIO Pa3pabOTaHHYIO IO ITOMY

pasacily TCXHUYCCKYIO, KOHCTPYKTOPCKYIO U TCXHOJIOTHYICCKYIO JOKYMCHTAIIUIO )

16.Pa3paboTka conmpoBOAUTEILHON U IKCIUTYyaTallMOHHON JTOKYMEHTAIIUH

Pa3nmen BbITOHSIETCA KOMOAHUEN — U3TOTOBUTEIIEM W COIJIACOBBLIBAETCS C

KOMITAHUEN - 3aKa3UNKOM

Bpewmst Ha BeITIONIHEHHE pa3fena — 2 pabounx Heaenu s 4 COTPYAHUKOB, TI0

JIBa COTPYJTHUKA OT KaKJI0 KOMITAHUHU

OpHGHTHpOBO‘IHaH CTOMMOCTL pa3aciia a1 KOMIIAHWKW — U3rOTOBUTCIIA , -

9000 nonnapoB (2 x 5 x 8 = 80 yacoB Ha OTHOTO COTPYAHUKA )

B pesynbrare BeIMOTHEHUS pasjiena, KOMIAHUEH — U3TOTOBUTENIEM JIOJDKEH OBITh
pa3paboTaH M yTBEPKIEH KOMITAHUCH - 3aKa3YUKOM 0a30BBIN JIOKYMEHT IPOCKTAa,
PacuérHo-nosicHuTeNnbHas 3anmucka ( BKJIIOYAash BCIO pa3pabOTaHHYIO IO ITOMY

pazzienly TEXHUYECKYI0, KOHCTPYKTOPCKYIO U TEXHOJOTHUECKYIO TOKYMEHTAIIHUIO )
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17 .MHaycTpuaabHbIN qU3aiiH; MOArOTOBKA 3asBKH HA MPOMBIIIJICHHBIN 00pasery

Y TOBAPHBIN 3HAK

PEBI[CJI BBIIIOJIHSETCS KOMIIAHUEH — U3rOTOBUTEIIEM U COTJIACOBBLIBACTCS C

KOMITAaHMEH — 3aKa34YUKOM

BpeM}I Ha BBITIOJIHCHUC pa3aciia — 2 pa60q1/1x HCACIN AJIsA 4 COTPYAHHUKOB, I10

JIBa COTPYJTHUKA OT KaKJI0M KOMITAHUHU

OpI/IeHTI/IpOBO‘-IHaSI CTOMMOCTL pas3aciia I1JIs1 KOMIIAHWMW — U3rOTOBUTCIIA , -

9000 mommapoB (2 x 5 x 8 = 80 4yacoB Ha OJIHOTO COTPYAHHUKA )

B pesysnbraTe BBINOMHEHUS pa3jena, KOMIIAaHUEH- U3rOTOBUTEIEM  JIOJDKEH OBITh
pa3paboTaH U YTBEPKAEH KOMIAHUEH — 3aKa3uuKOM 0a30BbIN JTOKYMEHT MPOEKTA,
PacuérHo-mosicHuTenpHas 3amucka ( BKIIOYas BCIO pa3pabOTaHHYIO MO ATOMY

paszeiy TEXHUYECKYI0, KOHCTPYKTOPCKYIO U TEXHOJOTUYECKYIO JOKYMEHTALIUIO )

18.Pa3paboTka Ou3Hec- miaHa

PEI3I[CJ'I, - TCXHUYCCKOC 3aJaHUC BBIITOJHACTCA KOMITQaHHMEH- U3rOTOBUTEIIEM

U COTJIAaCOBBIBACTCS C KOMIIAHUEH - 3aKa3UMKOM

Bpewmst Ha BeITIONTHEHUE pa3fena — 2 pabounx Heaenu s 4 COTPYAHUKOB, TI0

JBa COTPYJITHUKA OT KaKJI0 KOMITAHUU

OpHGHTHpOBO‘IHaH CTOMMOCTL pa3aciia a1 KOMIIAHWKW — U3rOTOBUTCIIA , -

9000 nonnapoB (2 x 5 x 8 = 80 yacoB Ha OTHOTO COTPYAHUKA )
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B pesynbTaTe BBINOIHEHUS pa3jena, KOMIIAaHUEH- U3rOTOBUTEIEM  JIOJKEH OBITh
pa3paboTaH U yTBEPKAEH KOMITAHWEH — 3aKa34MKOM 0a30BBIN JOKYMEHT MPOCKTAa,
PacuérHo-nosicHuTenbHAs 3anucka ( BKIIOYas BCIO pa3pabOTaHHYIO IO STOMY

pazzieny TEXHUYECKYI0, KOHCTPYKTOPCKYIO U TEXHOJIOTUYECKYIO TOKYMEHTAIUIO )

19.Pa3paboTka nporpaMMBbl OMBITHO — MIPOMBIIIJIEHHON 3KCILTyaTallid U MOUCK

CTPATErn4eCKUX MapTHEPOB ISl ONBITHO — IPOMBIIIJIEHHON IKCIUTYaTalluu

Pa3z[en BBINIOJIHACTCS KOMIAHUEH- U3TOTOBUTEIIEM W COTJIACOBBLIBACTCS C

KOMITAHHEH - 3aKa3UNKOM

Bpewms Ha BbInOJIHEHHE pa3fena — 2 pabouux Heaenu 1 4 COTPYAHUKOB, 0

JIBa COTPYAHHUKA OT KaXKJI0M KOMIIAaHUU

OpHeHTHpOBO‘{Haﬂ CTOUMOCTSB pas3acia A1 KOMIIAHWW — U3IOTOBUTCIIA , -

9000 monmapoB (2 x 5 x 8 = 80 yacoB Ha OIHOTO COTPYIHUKA )

B pesynbTare BeIOJIHEHUS pa3jienna, KOMIIAHUEH — U3TOTOBUTEIEM JOJDKEH OBITh
pa3paboTaH M yTBEPKIEH KOMITAHUEH- 3aKa3UYMKOM 0a30BbIM JOKYMEHT IPOECKTa,
Pacuérno-mosicHutenvHas 3amucka ( BKIIOYas BCIO pa3pa0OTaHHYIO TIO ATOMY

pazjieny TEXHUYECKYI0, KOHCTPYKTOPCKYIO U TEXHOJOTUUECKYIO JOKYMEHTAIIHUIO )

20.U3rortoBieHre yYCTaHOBOYHOW cepuu  NOpUOOpPOB Il  OMBITHO  —

HpOMI)IIHJIeHHOfI OKCILTyaTallu
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PEBI[CJI BBINIOJIHSCTCS KOMIIAHUEH — U3rOTOBUTEIIEM UM COTJIACOBBIBAETCS C

KOMITaHHEN- 3aKa3UNKOM

Bpewmst Ha BeITIONTHEHHE pazena — 2 pabouux Heaenu 1 4 COTPYTHUKOB, TI0

ABa COTpYIHHKA OT Kﬁ)KI[Oﬁ KOMIIaHHNH

OpI/IeHTHpOBOLIHaH CTOUMOCTB pa3iaciia AJIA KOMIIAHWUHW- U3TOTOBUTCIIA , -

9000 mosmapoB (2 x 5 x 8 = 80 yacoB Ha OJTHOTO COTPYAHHUKA )

B pe3synbTaTe BBINONHEHUS pa3jieia, KOMIaHUEH- U3TOTOBUTENIEM JIOJDKEH OBITh
pa3paboTaH M yTBEPKIEH KOMITAHUEH- 3aKa3UYMKOM 0a30BbIM JOKYMEHT IPOECKTa,
PacuérHo-nosicHuTeNnbHAsA 3amucka ( BKJIIOYAsl BCIO Pa3pabOTaHHYIO IO STOMY

pazzienly TEXHUYECKYI0, KOHCTPYKTOPCKYIO U TEXHOJOTUUECKYIO JOKYMEHTAIIUIO )

21.OnpITHO — MTPOMBIIUICHHAS YKCILTyaTalNs

Pa3,uen BBIMIOJIHSCTCS KOMITAHUEW — U3rOTOBUTEIEM U COTJIACOBBIBACTCS C

KOMITAHHEH - 3aKa3UNKOM

Bpewms Ha BeInOJIHEHHE pa3fena — 2 pabouux Heaenu 1 4 COTPYAHUKOB, 0

JIBa COTPYJITHUKA OT KaKJI0 KOMITAHUHU

OpI/IeHTI/IpOBO‘IHaﬂ CTOUMOCTB pasacia A1 KOMIIAHMHW — U3IOTOBUTCIIA , -

9000 nonnapoB (2 x 5 x 8 = 80 yacoB Ha OAHOTO COTPYAHUKA )

B pesynbTare BeINOJIHEHUS pa3jenna, KOMIIAHUEH — U3TOTOBUTEIEM JIOJDKEH OBITh

pa3paboTaH U YTBEPKAEH KOMIAHUEH — 3aKa3uuKOM 0a30BbIN JTOKYMEHT MPOEKTa,
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PacuérHo-nosicHuTenpHas 3amucka ( BKIIOYas BCIO pa3padOTaHHYIO MO 3TOMY

pazjienly TEXHUYECKYI0, KOHCTPYKTOPCKYIO U TEXHOJOTUYECKYIO JJOKYMEHTALIUIO )

22.KoppeKkTupoBKa TEXHUYECKOM M OKCIUTyaTallMOHHOM JIOKYMEHTALUH I10

pe3yiibTaraM OIIBITHO — HpOMBIH.UI@HHOfI OKCIITyaTaliun

PEBI[CJI BBIIIOJIHSCTCS KOMIIQAHMEM- M3TOTOBUTEIIEM M COIJIACOBBIBACTCS C

KOMITaHHEH- 3aKa3UNKOM

Bpewms Ha BeInOJIHEHHE pa3aena — 2 pabouux Heaenu 1 4 COTPYAHUKOB, O

ABa COTpYIHHKA OT K&)K,Z[Oﬁ KOMIIaHHNH

OpI/IeHTHpOBO‘{Haﬂ CTOUMOCTSB pas3acia A1 KOMIIAHWW — U3IOTOBUTCIIA , -

9000 mommapos (2 x 5 x 8 = 80 yacoB Ha OAHOTO COTPYIHUKA )

B pesynbTare BeIOJHEHUS pa3jienna, KOMIIAHUEH — U3TOTOBUTEIEM JTOJDKEH OBITh
pa3paboTaH M yTBEPKIEH KOMIAHUEH- 3aKa34MKOM 0a30BbIi JOKYMEHT IMPOEKTA,
Pacuérno-nosicHutenpHas 3amucka ( BKIIOYas BCIO pa3padOTaHHYIO MO ATOMY

pazzienly TEXHUYECKYI0, KOHCTPYKTOPCKYIO U TEXHOJOTHUUECKYIO JOKYMEHTAIIHUIO )

23.Bpinyck yCTaHOBOYHON KOMMEpPYECKOW CepHH MPUOOPOB M KOMILIEKTA

KOMIUICKTAIIlMU K HUM

Paznen BbIOMHACTCAS KOMIIAaHUEN — U3TOTOBUTEJIEM UM COTJIACOBBIBAETCS C

KOMITAHHEN — 3aKA3YNUKOM

Bpewmst Ha BeITIONTHEHME pa3fena — 2 pabouux Henenu s 4 COTPYAHUKOB, TI0

ABa COTPpYIHHKA OT Ka}KHOﬁ KOMIIaHHNH
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OpI/IeHTHpOBOLIHaH CTOUMOCTSD pas3acia A1 KOMIIAHUW — U3IOTOBUTCIIA , -

9000 mosmapoB (2 x 5 x 8 = 80 yacoB Ha OJTHOTO COTPYAHHUKA )

B pe3ynbraTe BBINONHEHUS pa3jiefia, KOMIaHUEH- U3TOTOBUTENIEM  JIOJDKEH OBITh
pa3paboTaH U yTBEPKAEH KOMITAHHEW — 3aKa34MKOM 0a30BbIN JOKYMEHT MPOEKTa,
PacuérHo-nosicHuTenpHas 3amucka ( BKIIOYas BCIO pa3padOTaHHYIO MO 3TOMY

pazzielly TEXHUYECKYI0, KOHCTPYKTOPCKYIO U TEXHOJOTUYECKYIO JJOKYMEHTALIUIO )

24.0npiTHas  KOMMeEpYECKass  peaJn3alnss Ha  PBIHKE  yCTaHOBOYHOU

KOMMEPUYECKOH cepuu MpuOOpoB

Pa3nesn BeIMOMHSAETCS KOMIIAHUENH — M3TOTOBUTEIIEM U COTJIACOBEIBACTCS C

KOMITAHUEN - 3aKa3UNKOM

Bpewmst Ha BeITIONIHEHUE pa3fena — 2 pabouux Heaenu s 4 COTPYAHUKOB, 10

JIBa COTPYAHHMKA OT KaXKJI0M KOMIIAaHUU

OpI/IGHTI/IpOBO‘IHaH CTOMMOCTBL pasjaciia I KOMIIAHWKW- U3TOTOBUTCIIA , -

9000 nonnapos (2 x 5 x 8 = 80 yacoB Ha OJTHOTO COTPYAHHUKA )

B pesynbTaTe BBIMOMHEHUS pa3/ena, KOMIIAHUEH- H3rOTOBUTEIIEM  JIOJDKEH OBIThH
pa3paboTaH U YTBEPKAEH KOMITAHUEH — 3aKa34MKOM 0a30BBIM JOKYMEHT MPOEKTA,
PacuérHo-nosicHuTeNnbHas 3anmucka ( BKJIIOYAash BCIO Pa3pabOTaHHYIO IO ITOMY

pazzeily TEXHUYECKYI0, KOHCTPYKTOPCKYIO U TEXHOJOTUYECKYIO JOKYMEHTALIUIO )

25.1lepenaua pe3ynbpTaTOB MPOEKTA B MACCOBOE IPOU3BOICTBO
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PEBI[CJI BBINIOJIHAETCS KOMIAHUEH- M3TOTOBUTEIIEM W COTJIACOBBLIBACTCS C

KOMITAHHEN — 3aKaA3YUKOM

Bpems Ha BbITIONTHEHUE pa3ena — 2 pabouux HeAenu A7 4 COTPYIHUKOB, 110

ABa COTPpYIHHKA OT Kﬁ)KI[Oﬁ KOMIIaHHNH

OpI/IeHTHpOBO‘{Haﬂ CTOUMOCTSB pas3acia A1 KOMIIAHWW — U3IOTOBUTCIIA , -

9000 mommapos (2 x 5 x 8 = 80 yacoB Ha OTHOTO COTPYIHHUKA )

B pesynbTare BeINOJIHEHUS pa3jiena, KOMIIAHUEH — U3TOTOBUTEIEM JOJDKEH OBITh
pa3paboTaH U YyTBEPKAEH KOMITAHUEH — 3aKa34MKOM 0a30BbIN JOKYMEHT IIPOEKTa,
PacuérHo-nosicHuTeNnbHAA 3amucka ( BKJIIOYAsl BCIO Pa3pabOTaHHYIO MO 3TOMY

pazzienly TEXHUYECKYI0, KOHCTPYKTOPCKYIO M TEXHOJOTHUECKYIO TJOKYMEHTAITUIO )

26.IToaroroBka cTaHaapTa Ha Pa3pabOTAHHYIO TEXHOJIOTHIO KOHTPOJISI Ka4eCTBa

Pa3,uen BBIMIOJIHSCTCS KOMIIAHMEH — U3rOTOBUTEIIEM U COTJIACOBBLIBACTCS C

KOMITAaHUEH - 3aKa3UNKOM

Bpewms Ha BeITIOTHEHUE pazjiena — 2 pabouux HeAenu s 4 COTPYAHUKOB, 110

7IBa COTPYAHHUKA OT KaKI0W KOMITaHUU

OpI/IeHTI/IpOBO‘IHaﬂ CTOUMOCTBh pasacia i1 KOMIIAHUHW-U3TOTOBUTCIIA , -

9000 mosmapoB (2 x 5 x 8 = 80 4yacoB Ha OJTHOTO COTPYAHUKA )
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B pesynbTaTe BBINOIHEHUS pa3jena, KOMIIAaHUEH- U3rOTOBUTEIEM  JIOJKEH OBITh
pa3paboTaH M yTBEPKIEH KOMITAHUEH- 3aKa3YMKOM 0a30BbI JOKYMEHT IPOECKTa,
PacuérHo-nosicHuTenpHas 3amucka ( BKJIIOYAsl BCIO pa3pabOTaHHYIO IO 3TOMY

pazzieny TEXHUYECKYI0, KOHCTPYKTOPCKYIO U TEXHOJIOTUYECKYIO TOKYMEHTAIUIO )

o2 ‘ 1o

Pucynok 19. Ha pucyHke moka3zaHa TpEXMEpHasi MOJIENIb MOTOKA >KUAKOCTH B
TpyOONpoOBOJIe — 10 MOJIaud B CEHCOP, BO BpEeMs KOHTPOJS M HM3MEPEHUU B

CEHCOPHOU TpyO€e 1 MOocie KOHTPOJIS ¥ BBIBOJ U3 KOHTPOJIBHOM 30HBI
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[udpamu Ha pucyHke 0003HAUCHBI:

101 — BBOAHBIN y4acTOK TPpyOOMIpOBOIa
102 — BBIBOJIHOM y4acTOK TPyOOIpoBOaa
106 — cencop

201 — 30Ha aKTUBHOTO KOHTPOJIS

Dof

Pucynok 20. Ha pucyHke mnokazaHa MOJENb MOTOKA >KUAKOCTH B KOHTPOJBHOM

TpyOOIpoBOIE

[Mudppamu Ha pucyHKEe 0003HAYCHBI:

106 — cencop

107 — HaraeTaromuii rI000MIHBINA KaHAIT
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108 — BeIBOAALIMIT TJIOOOUTHBIN KaHAI

201 — koHTpOJMPYEMBIl 00BEM BHYTPH CEHCOpPA

27.CornacoBaHue MpOeKTa CTaHaapTa

Pa3zmenr BuImOHSETCS KOMIAHUEN- U3TOTOBUTEIIEM U COIJIACOBBIBACTCS C

KOMITAaHMEH — 3aKa34YUKOM

BpeM}I Ha BBITIOJIHCHUC pa3aciia — 2 pa60q1/1x HCACIN AJIsA 4 COTPYAHHKOB, I10

JIBa COTPYJITHUKA OT KayKJI0M KOMITAHUHU

OpI/IeHTI/IpOBO‘-IHaH CTOMMOCTBb pasjaciia I KOMIIAHWKW- U3TOTOBUTCIIA , -

9000 mommapoB (2 x 5 x 8 = 80 yacoB Ha OJIHOTO COTPYAHUKA )

B pesynbrare BhIMOTHEHUS pasjienia, KOMIIAHUEH-U3TOTOBUTEIEM  JIOJDKEH OBIThH
pa3paboTaH U YyTBEPKAEH KOMITAHHEH — 3aKa34MKOM 0a30BbIN JOKYMEHT MPOEKTa,
PacuétHo-nosicHuTeNbHAs 3amucka ( BKJIIOYAsh BCIO Pa3pabOTaHHYIO MO ITOMY

paszeiy TEXHUYECKYI0, KOHCTPYKTOPCKYIO U TEXHOJOTUYECKYIO JOKYMEHTALIUIO )

28.BBoj cTaHIapTa B JEUCTBUE

Paznen BeIMOJHSETCSI KOMIIAaHUEW-U3TOTOBUTEIEM U COIJIACOBBLIBACTCS C

KOMITAHHEN - 3aKa3UNKOM

Bpewmst Ha BeITIONIHEHUE pa3fena — 2 pabounx Heaenu s 4 COTPYAHUKOB, TI0

7IBa COTPYAHHUKA OT KaXKI0W KOMITaHUU
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OpI/IeHTHpOBOLIHaH CTOUMOCTSD pas3acia A1 KOMIIAHUW — U3IOTOBUTCIIA , -

9000 mosmapoB (2 x 5 x 8 = 80 yacoB Ha OJTHOTO COTPYAHHUKA )

B pe3ynbraTe BBINONHEHUS pa3jiefia, KOMIAHUEW- U3TOTOBUTENIEM JIOJDKEH OBITh
pa3paboTaH U yTBEPKAEH KOMITAHHEH — 3aKa34MKOM 0a30BbIl JOKYMEHT MPOEKTa,
PacuétHo-nIOsIcCHUTENbHAS 3amucKa ( BKIIOYas BCIO Pa3pabOTaHHYIO MO 3TOMY

pazjienny TEXHUYECKYI0, KOHCTPYKTOPCKYIO U TEXHOJOTUUECKYIO JJOKYMEHTAIIUIO )

29.0praHu3anusi MaCCOBOTO MPOU3BOJICTBA U peaTU3allMd HOBOTO U3EIIUS

Pa3z[en BBINIOJIHACTCS KOMIAHUEH- U3TOTOBUTEIIEM U COTJIACOBBLIBACTCS C

KOMITAHHEH - 3aKa3UNKOM

Bpewms Ha BeInoJIHEHHE pa3aena — 2 pabounx Heaenu 11 4 COTPYAHUKOB, 0

JIBa COTPYAHHUKA OT KaKJI0M KOMIIAaHUU

OpHeHTHpOBO‘{Haﬂ CTOUMOCTB pas3acia A1 KOMIIAHMHW — U3IOTOBUTCIIA , -

9000 nonnapos (2 x 5 x 8 = 80 yacoB Ha OJAHOTO COTPYAHHUKA )

B pesynbTare BeINOJIHEHUS pa3jenna, KOMIIAHUEH — U3TOTOBUTEIEM JTOJDKEH OBITh
pa3paboTaH U YTBEPKAEH KOMITAHUEH — 3aKa34MKOM 0a30BBIM JOKYMEHT MPOEKTA,
PacuérHo-mosicHuTenpHas 3amucka ( BKJIIOYAsl BCIO Pa3pabOTaHHYIO TO ATOMY
pasjielly mporpaMMHYI0, TEXHUYECKYI0, KOHCTPYKTOPCKYIO M TEXHOJIOTHYECKYIO

JOKYMEHTALIUIO )
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30.3aBepuieHue GopMHUPOBAHUS MOPTQENs UHTEIUIEKTYaIbHON COOCTBEHHOCTHU

KOMIIaHHNH

Paznen BbeITONMHAETCS KOMIIAHUEN — U3TOTOBUTEJIEM UM COTJIACOBELIBAETCS C

KOMITQHMEM - 3aKa34YUKOM

Bpewms Ha BeIToNIHEHUE pa3iena — 4 pabounx Heaenu s 4 COTPYAHUKOB, 10

JIBa COTPYJTHUKA OT KaKJI0M KOMITAHUHU

OpI/IeHTI/IpOBO‘-IHaH CTOMMOCTL pas3jciia IJIs1 KOMIIAHWKW — U3rOTOBUTCIIA , -

18000 momnapos ( 2 x 5 x 8 = 80 4acoB Ha OJAHOTO COTPYIHUKA )

B pe3ynbrare BRINMOIHEHUS pasjiena, KOMIAHUEH — U3TOTOBUTENIEM JIOJDKEH OBITh
pa3paboTaH U YTBEPKAEH KOMIAHUEH — 3aKa3uuKOM 0a30BbIN JTOKYMEHT MPOEKTa,
PacuérHo-mosicHuTenpHas 3amucka ( BKIIOYas BCIO pa3pabOTaHHYIO O STOMY
paszelly TEXHUYECKYH0, KOHCTPYKTOPCKYIO M TEXHOJOTHYECKYIO JTOKYMEHTAIUIO,
BKJIIOYAsE OpPUTMHAJIBHOE NPOrpaMMHOE OOeclieueHue, B TOM UHCIEe U s
MOOWJIBHBIX MPUIIOKEHUH )

METOJIMKA ITPEJHAZHAYEHA JUIS ITOJAIOTOBKU HAYAJIBHOM
CTAIMN ITPOBEPKUM TEXHOJIOI'MM BECKOHTAKTHOI'O KOHTPOJIA

COCTOSHUA XXUJIKOCTEN U XKUJIKUX PACTBOPOB B 3AKPHITOM
TPYBOITPOBOJE
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Pucynok 21. Ha pucyHke nokasaH yciloBHBIA y4acTOK TpyOONpoBOJia Ha KOTOPOM
CMOHTHPOBAH CEHCOPHBIA MOIYJb /111 MArHUTHOTO M PE30HAHCHOTO KOHTPOJIS
COCTOSIHUSI IBHXKYILIEHCS )KUJIKOCTH B TPyOOIIpOBOIE

K cencopromy mMoaysro moAKI0u€H 010K CUCTEMBI YIIPABICHUS U KOHTPOJIS,
00513aTeIbHO BKJIIOYAIOIIUN UMITYJIbCHBIN T€HEPATOP U aHATUTUYECKUIN
BBIYUCITUTENBHBIN OJIOK ¢ ICTOYHHUKOM MUTAHUS

He cmoTps Ha TOT (paKT, YTO CEHCOP U KOHTPOIUPYEMYIO KUAKOCTD pa3zeliser
TOJIIIIMHA CTEHOK TPYOBI, Oaromapsi TOMy, 4TO Kak MPaBUJIO B TpyOe ypOBEHb
TypOYJIEHTHOCTH CYUIECTBEHHO OTIMYAETCS B IEHTPE NOTOKA U HA Nepudepun
MOTOKa, Oyarofapsi TOMy, 4TO IMOTOK MPOXOJUT B OCEBOM KaHaJsle COJICHOM 1A
BO3HHUKAIONINN Pe30HAHC CTAOMIM3UPYETCS U pa3HHLa B TypOyJIEHTHOCTH TaKkKe
KOMIIEHCUpYETCsl, 00ecreunBasi B pe3yjbTaTe JOCTaTOUYHO BHICOKYIO TOUHOCTh
W3MEpECHUHN
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MeToauka BbIOOpa padbounx 4acToOT JATYMKOB

]_IaHHaSI MCTOJHUKa OIINChIBACT HCpBBIﬁ oTall, HGO6XO,Z[I/IMBII>'I HJs1 ITIOCTPOCHUA

CUCTCMbI MOHUTOPHHI'A KOHIICHTPAIUNU KOMIIOHCHTOB HCCHeHyeMOﬁ CMCCH.

ITog cMecbro moapazymeBaeTcs Jir00ask COBOKYIHOCTbh KOMIIOHEHTOB, OJIMH U3
KOTOPBIX SIBJIACTCS MPEBAJUPYIOMIMM MO0 00BEMY M pacCMaTpPUBAEeTCs B KayeCTBE
YCIIOBHOTO PACTBOPUTEIISA, & JAPYyTrH€ — PAaCCMaTPUBAIOTCS B Ka4eCTBE YCIIOBHBIX

PacTBOPEHHBIX KOMIIOHEHTOB.

[lonsiTHE  yCIOBHOTO  pacTBOPUTENE  HE  OrPaHUYMBAECTCS  KUAKUM
OJIHOKOMITOHEHTHBIM BEIIECTBOM, CIIOCOOHBIM 00pa30BbIBAaTh PACTBOPHI C APYTUMHU
BEILIECTBAMM; 3TO TAK)KE€ MOKET OBITh CMECh JTMOO Ta3000pa3HBIX, JIMOO KUAKUX U
Jake TBEPbIX BEWIECTB (MPUMEp - KOMIAYH[), KOTOPbIE MOTYT CIIY>KHTb 02301 11

O6pa3OBaHI/ISI HC TOJIBKO paCTBOPOB, HO CYCHCHSHﬁ, TYMaHOB, IICH.

COOTBETCTBEHHO YCJIOBHBIE PACTBOPEHHBIE KOMIIOHEHTHI MOTYT OBITh HE TOJBKO
pacTBOPEHBI, HO U MPUCYTCTBOBATH B PACTBOPAX B KAUECTBE CYCIEH3UM, KOJOHHI
OakTepuii, KameJeKk TyMaHa, Ta30BbIX IY3BIPHKOB B TICHE WJIA YacCTHYEK

HAITOJIHUTCIIA B KOMIIAyHAAX.

IHouck onTumManbHO padoyeil YaCTOTHI AATYMKA ISl OCTPOCHUS CHCTEMBbI

MOHMTOPHHIA OJJHOM KOMIIOHEHTBI CMECH.

Takas cucrema MOHHUTOPHHI'A MOXKCT IIPUMCHATHCA B TCXHOJIOTHYCCKUX IIPOLCCCAX,
B KOTOPBLIX BO3MOKHO M3MCHCHHC KOHLICHTpPALUU OJIHOﬁ KOMIIOHCHTEI, ITPH 3TOM

KOHIOCHTpAIUU APYTIHX KOMIIOHCHT OCTArOTCA HCU3MCHHBIMMU.
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IHoaroroBka o0pa3uoB AJsl H3MePEeHHs

HeoOGxonumo mpuroToBuTh JiBa 00paslia € KOHIEHTPALUSIMHU HCCICTYyEeMOU
KOMIIOHEHThI, COOTBETCTBYIOIIUMHM TpaHUIAM MPEANOJaracéMoro Jauamna3oHa

U3MEHEHHUS dTOU KOHIOCHTPAIWH.

N7

LINN—
-w-rfg"k.}“‘.‘-y/

Pucynok 22. Ha pucyHke moKa3aH Y4YacTOK TpyOONpoBoJa C CEHCOpOM
YCTAHOBJICHHBIM Ha TpyOe, MpU ITOM KOHTPOJb KUIKOCTH UIET B Pa3BUTOM
JAHAMUAYECKOM PEKHME M KAK BHUJIHO W3 MOJEIU MOTOK KUIKOCTHU JIBUKETCS B

TpyOe Oecnpens i TCTBEHHO
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CkanupoBanme

HCHOHBBYH IMOTCHIUOMCT]P, IIPOU3BECTHU CKAHUPOBAHUC ITIOATOTOBJICHHBIX 06p33HOB
IO 4YacCTOTC, HCIIOJIL3YydA BCHO II0JIOCY IIPOITYCKAHMS IMOTCHIHHUOMCTpPA (B Hamem

ciayuae: ot 0.100 MI'q no 170 MI'n).

B IIponecce CKaHUPOBAHUA CHUMAIOTCA n  3alliMCBIBArOTCs ITOKa3aHHu
IMOTCHIMOMETPA B BHUJIC U3MCHCHUMN AMIUIUTyAbl U CABUTA (1)3351 IMPOTCKArOIICTO
qcpe3 06pa3eu TOKa OTHOCHUTCIIbHO rapMOHHU4YCCKHU HU3MCHAIOICTOCA

30HUPYIOIIETO HAMPSKEHUS CO CTAOMIM3UPOBAHHON MTOCTOSTHHOW aMILITUTYI0H.
AHaJIH3 pe3yJbTATOB

[To pe3ynbTaTam CKaHUPOBAHMS HAJO BHIOPATh HECKOJIBKO YacTOT, MPU KOTOPHIX
pa3HUIla MEX]y aMIUIUTYJaMU HMCCIIEAYEeMbIX 00pa3IOB JOCTUTACT HAUOOJBIINX
3HAYEHUHN U HECKOJIBKO YaCTOT, IPH KOTOPBIX Pa3HUIA B CABUIaX YaCTOT JOCTUTAET

HanOOJIBIINX 3HAUYCHUH.

BriOpanHble 4acTOThI OYyT SABIATHCS UCXOIHBIMU IAaHHBIMU JIJ1S1 IPOEKTUPOBAHUS

M3TOTOBJICHUS MPOOHBIX PE30HAHCHBIX JIATYHUKOB.
Br16op onTHMAaIbHOI0 JaTYHKA

Br160op Habopa 9acToT 1o pe3ysibTaTaM CKaHUPOBAHUS 00PA3IOB C UCIIOIH30BAHUEM

MOTEHIMOMETPA HOCUT ITPEIBAPUTEIbHBIN XapaKTep.

Jlnst TpUHATHS peUIeHWsS OTHOCUTEIBHO ONTHUMAIBHONW paboueld 4YacTOTHI
OJTHOKOMITOHEHTHOM CUCTEMbl MOHUTOPUHTA KOHIIEHTPAIIM HEOOXOAUMO ITPOBECTU
WCIIBITAaHUS KAXKI0TO TPOOHOTO PE30HAHCHOTO JIaTYMKa, HO YK€ HE C JBYMS, a, TI0

Kpaiineit mepe, ¢ 10-10 oOpa3uaMu ¢ pa3TuYHBIMU KOHUEHTPALMSIMU UCCIEAyEeMOn
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KOMIIOHCHTBI, HaxXOIAINMMHUCA B IPEACIax IPCAIoIaracMoro JguariasoHa ec

HU3MCHCHMUS.

[Tocne mpoBeneHUsT WCIBITAHUN BCEX OMBITHBIX OOpa3loB JAaTYMKOB MOYKHO
BBIOpATH JTYUIIUH, IPU 3TOM CJIEAYET OT/IaBaTh MPEMNOUYTCHHUE TaTYUKAM, KOTOPbIE
Hapsly C XOpOLIEd YYBCTBUTEIBHOCTBIO, HMEET MOHOTOHHOE W3MEHEHHE
MOKAa3aHUM B COOTBETCTBUU C HW3MEHEHHEM KOHIICHTPAIIMU KOHTPOJIUPYEMOU

KOMIIOHEHTHI (JIJ1s1 y100CTBa MOCIICIYIONICH KaTuOPOBKH).

bonee HHM3KHME 4YACTOTHI HpeI[l'IOLITI/ITeJ'IBHeﬁ C TOYKH 3pPCHHA oOecreyeHus

IOMEXO3ANUIIIEHHOCTH.

Tax>ke mpu BbIOOpE JaTYMKAa HEOOXOAMMO y4€CTh KOHCTPYKTUBHBIE OTPAHUYECHUS

l i
_ LoU L (1=
( :C/i‘\/L;S o !é) 7{
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Pucynok 23. Ha pucyHke nmoka3aH y4yacTok TpyOOINpoBoja Ha KOTOPOM YCTaHOBJICH

CCHCOP JII MATHUTHOI'O U PC30HAHCHOI'O KOHTPOJIA U I/ISMepeHI/Iﬁ

75



ITouck onTUMAJIBLHBIX paﬁoqnx JacToT JAaTYUKOB JIsI MOCTPOCHUS CUCTEMBI

MOHMTOPHUHIA ABYX KOMIIOHECHT CMECH.

Takas cuctema MOHHUTOPHHI'A MOKCT IIPUMCHATHCA B TCXHOJIOTHYCCKUX ITPOLICCCAX,
B KOTOPBLIX BO3MO’KHO H3MCHCHHC KOHICHTPpAUOWN JIBYX KOMIIOHCHT, IIPU 3TOM

KOHIICHTPAIIUHU JIPYTUX KOMITIOHEHT OCTAIOTCS HCM3MECHHBIMU.
IoaroroBka o0pa3noB AJsi H3MePEeHHs

H€O6XO,Z[I/IMO IIPUT'OTOBHUTS 110 IBA 06pa3ua JJIA Ka)KI[Of/'I HCCJIC,Z[yeMOﬁ KOMIIOHCHTEI
C KOHOCHTPAONAMHA, COOTBCTCTBYIOINMMU I'PaHUIAM IIPCAIIOIaracMoro Juara3oHa
N3MCHCHHUS 3THX KOHIOCHTPALIMHM, a TAKIKC o6pa3eu, B KOTOPOM 3TH KOMIIOHCHTEI

OTCYTCTBYIOT IIOJIHOCTBIO.
CkanupoBanue

Hcnonb3yst NOTEeHIIMOMET]P, TPOU3BECTH CKAHUPOBAHKE MOATOTOBIICHHBIX 00Pa3IloB
0 YacTOTE, MCIOJb3ysd BCIO MOJOCY MPOIYCKaHWsS NOTEHUUMOMETpa (B HalIeM

ciayyae: ot 0.100 MI'q no 170 MTI'n).

B Imponccce CKaHHUPOBAHUA CHHUMAIOTCs u 3aIIMCBIBAIOTCA IIOKa3aHUus
MMOTCHIOUMOMETPA B BHU/IC W3MCHCHUMN AMIUIUTyAbl U CABUTA (1)213BI IMPOTCKArOIICTO
aepe3 06p33€H TOKa OTHOCHUTCIIbHO rapMOHHYCCKHA HU3MCHAIOICTOCA

30HIUPYIOIIETO HAMPSIKEHUS CO CTAOUIIM3UPOBAHHON TTOCTOSTHHOW aMILIUTY 0.

AHaJIu3 pe3yJIbTaTOB

JIns KaxaoW HccieayeMOd KOMIIOHEHTHI IO pe3yjbTaTaM CKaHUPOBAHUS HAIo
BBIOpaTh HECKOJIbKO YacTOT, NpPH KOTOPHIX pa3HHUIA MEXKIYy aMIUIUTydaMu
MCCIIEyEeMbIX 00pa3IloB IOCTUTACT HAMOOBIINX 3HAYECHUH, HECKOJIBKO YaCTOT, TIPU

KOTOPBIX pa3HUlld B CABHUI'aX YaCTOT JOCTUIACT HanOOIBIINX 3HAYCHUH U YaCTOTHI
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(I/IJ'II/I JAUaIla30HbI ‘-IaCTOT), Ha KOTOPBIX OTCYTCTBYCT YYBCTBHUTCIIbHOCTH K OHHOﬁ

KOMITOHEHTE, a K Ipyroil OHa €CTh.

[IpoaHanu3upoBaTh MOJYyYEHHBIE BHIOOPKU YaCTOT. B 3aBUCHUMOCTH OT pe3yJIbTaTOB
CPaBHEHHUs CYLIECTBYET HECKOJbKO BO3MOXKHBIX aJFOPUTMOB BbIOOpa padbodmx

HJaCTOT JaTYHMKOB.

BapI/IaHT, Koraa CymeCcrBYHT 4YacCToTbl, Ha KOTOPLIX IPUCYTCTBYET

YYBCTBHTCJIBHOCTD TOJIBKO K OJHOI KOMIIOHEHTE.

OT1OT BAPpHUAHT ABJISACTCA HaunoOoee MNpCAIOYTHUTCIbHBIM JJIAA IIOCTPOCHUSA CHUCTCMBI

MOHHUTOPHHI'A KOHHGHTpaI_[I/Iﬁ HCCICAYCMBIX KOMIIOHCHT.

Ecnu Takue 4acToThl CyIIECTBYIOT, KakK JIJIs OTHOM KOMIIOHEHTHI, TaK U JJIsl APYTOH,
TO BBIOOpP pabOuYMX YAaCTOT OYEBHJCH: JIJIi M3TOTOBJICHUS OMBITHBIX 0O0pa3IloB
PE30HAHCHBIX JATYNKOB HY)KHO BBIOpATh TaKHe pabOYHe 4acTOThI, HA KOTOPHIX MPH
OTCYTCTBUU YYBCTBUTEJIIBHOCTH K OJTHOM KOMIIOHEHTE, YyBCTBUTEIILHOCTH K IPYTrOi

MaKCHUMaJIbHa.

Takux YacTOT HYKHO BBIOpaTh, MO KpaWHeW Mepe, MO OJHON JUIs KaxIou

KOMIIOHCHTHI.

Ecnu takue 4acToThl CyHIECTBYIOT TOJIBKO MJISI OJHOM W3 KOMIIOHEHT, TO JIA
M3TOTOBJICHHUS OMBITHBIX 00PA31I0B PE30HAHCHBIX JATYMKOB JJISI ITOM KOMIIOHEHTHI
HY)KHO BBIOpaTh Takue pabodywe 4YacTOThl, HAa KOTOPBIX TMPU OTCYTCTBUU
YyBCTBUTEJIIBHOCTA K OJHOM KOMIIOHEHTE, UYBCTBUTEIBHOCTH K JIPyroiu
MaKCUMaibHa, JUIsl IPYroll KOMIIOHEHTHI U3 €€ Habopa YacTOT CleayeT BhIOpaTh
Takie pabodyWe dYacTOThl, Ha KOTOPHIX pa3HUIlA B YYBCTBUTEIBHOCTH K

HCCIICAYCMbIM KOMITIOHCHTAM HauOOJIbIIIAS.
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BapI/IaHT, Koraa HET 4aCTO0T, HA KOTOPbIX NMPUCYTCTBYET YYBCTBUTCJIBHOCTD
TOJBKO K OIlHOﬁ KOMIIOHEHTE, HO IMMOJIYYCHHDBIC BLIﬁOpKI/I 4acToT HE COBIIaaroT

MexKIAy CO0O0M.

B stom ciIy4dac IJisI M3TOTOBJICHHUA OIIBITHBIX O6p213L[OB PE30HAHCHBIX JAaTYHUKOB
Ciacaycer BI>I6paTI> N3 KaXXI0T0 Ha60pa HJaCTOT TaKHUC pa6OIII/I€ YaCTOThI, HA KOTOPBIX

pasdHua B 9yBCTBUTCIIbHOCTH K HCCIICAYCMbBIM KOMIIOHCHTAM HanOOJIbIIAS.

BapuanT, koraa mosy4eHHbie BBIOOPKH YACTOT COBNAJAAIOT MEKAY COOOM.

9T10T BapUaHT ABJISICTCA HauOoJiee CIIOKHBIM AJ1 IIOCTPOCHHA CHUCTCMBI

MOHHUTOPHHI'A KOHHGHTpa]_II/Iﬁ HCCICAYCMbBIX KOMIIOHCHT.

Ecan Ha60p qaCTOT IJIA OIIHOﬁ KOMITIOHCHTEI ITIOJIHOCTBIO COBITAAAcCT C Ha60pOM JJIA
,Z[perI?I, TO HGO6XOI[I/IMO IIPOBCPUTH HA BCCX JIM HACTOTAX COXPAHACTCA IIPOIIOPIHA
MCKAY HU3MCHCHHAMU aMIUIUTYAbl WX CABHIA Cl)a3BI JJIA OI[HOfI KOMIIOHCHTBI U

N3MCHCHUAMU aMILIUTYAbI UJIK CABHUTA (I)aBI)I JJIA OI[HOﬁ KOMITIOHCHTHI.

Ecmu Bcé coBmamaer, TO cieayeT mMmonpoOOBaTh MOBTOPUTh CKaHUPOBAHHE,

HCIIOJIB3YS APYIrU€ 3HAYCHUA 30HAUPYIOIICTO HAITPSIKCHHA.

Ecnu He ynaércsa 1oOUThCs pa3ianydnid, TO, CKOPEE BCETO, UCCIIEyEMbIE KOMIIOHEHTHI
ABJISIFOTCS. HEPA3JIMUYMMBIMU C TOYKH 3PEHUS JJEKTPOXMMHUYECKOW MarHUTHOM H

PE30HAHCHOM CIIEKTPOCKOIIUHU.

Tem He MeHee, Jake B 3TO CIy4ae MOKHO MOMPOOOBATH U3TOTOBUTH HECKOJBKO
OTNBITHBIX ~ OOpa3lOB  JaTYMKOB C  Pa3IMYHBIMU  pabOYMMH  YaCTOTaMHU,
COOTBETCTBYIOIIMMH  HAWOONBIIEH  YyBCTBUTEIBHOCTHIO K  H3MEHEHUIO
KOHIICHTpAIIMH UCCIIeTyEMbIX KOMIIOHEHT, TaK KaK pe30HAHCHBIN TaTUYHMK OKAa3bIBACT
0oJiee KOMIUIEKCHOE BO3/IeHCTBHE (JI00aBISETCS BO3CHCTBHE MATHUTHBIM TIOJIEM)

Ha uccieayeMbl oOpas3el, 4eM BO3AEICTBUE TOTEHIIMOMETPA .
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Ecau ncnelTanue 3THx JaTYHUKOB XOTA OBl Ha OI[HOﬁ N3 9aCTOT ITOKaXKCT HAJIMYHC
HU3MCHCHUS IIPONOPHHUH B YYBCTBUTCIBHOCTH K M3MCHCHUAM KOHHGHT’p&HHﬁ, TO
CYIICCTBYCT NMPUHIOUIIHNAIIBHAA BO3MOKHOCTDb ITOCTPOCHUA CHUCTCMbI MOHUTOPHHI'A
KOHIOCHTPAIUKU HUCCIICAYCMBIX KOMIIOHCHT, HpI/ILIéM CEJIECKTUBHOCTh 3TOM CHUCTEMBI

OyZeT TeM BbIIlIe, 4YeM OOJIbIIIE pa3HUIa B MPOIOPIIHH.
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Br1600op onTHMAaIBHBIX JATYUKOB

v V -velocity of
Dielectric pipe / liquid flow
< / \ Liquid flow
- - v, - g\:\‘; ,' \\X\\\
® ©® ©¢ &

A

A

A

Substance
capacitance Magnetic flux

Pucynok 24. Ha pucyHke mnpeacTaBieHa CXeMa MArHUTHOTO W PE30HAHCHOIO
CeHcopa B KOTOPOM I0JI KOHTPOJIEM HaXOAMUTCA KHUJKOCTh, IBUXKYIIAscs B TpyOe,
CHapy>HU KOTOPOH YCTaHOBIIEH COJICHOUJ CEHCOpa

CeHcop MOXeT Tak)Ke OBITh BBITTOJTHECHHBIM B IIEYaTHOM BapHUaHTE, - KaK dJIEMCHT
MeYaTHOM MIAThl MJIM KaK 3JIEMEHT CJIOS IIeYaTHOM IIJIaThl B COCTaBE MHOTOCIOMHOM
MCYaTHOM IIJIAThI;

Kak moxka3zaia IMpaKTHUKa 3TOT BUJ CCHCOpAa U TCXHHMKA KOHTPOJA C €0 IMMOMOIIBIO
JaroT HanOosee ONTUMAJIbHEIC pPE3yJibTaThl, IIPpU MaKCUMAJIbLHOM TOYHOCTHU U IIpu
OTHOCHTEIIFHO HEOOJIBIITNX 3aTpaTrax OHCPIruu Ha OICpairui0 TCCTUPOBAHUSA

Takxke, Kak MOKa3bIBAECT IPAKTUKA, AU3aWH TAKOM KOHTPOJIBHOM CHCTEMBI WIIA
MOJyJISl OYEHb YJIOOHO BIMCHIBAIOTCS B CIIOKHBIE WHTETPaJbHBIC TEXHUYECKUE
CHUCTEMBI U CUTHAJIBI TAKUX CUCTEM OJHO3HAYHO BOCIPHUHUMAIOTCS KOHTPOJIBHBIMU
W W3MEPUTEIBHBIMH, & TaKXe CICOAIIMMHA CHCTEMAMU TaK Ha3bIBAEMbIX —
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HaJICUCTEM U JICTKO MOT'YT OBITH Hp606p330BaHBI B KOMaHAHBIC CUCTCMbI, BXOAITHNX
B HAACUCTEMY — IIOACHUCTEM

To ecthb Takou BHUO AATYUKOB JICTKO M OJHO3HAYHO BIIMCBIBACTCA B YMHBIC
KOHTPOJIbHBIC 1 MOHUTOPHUHI'OBBIC TCXHOJIOTHUYCCKUC U KOHCTPYKTUBHLIC PCUHICHUA
C aBTOMAaTHUYCCKUM MOHHUTOPHUHI'OM H pCFYHHpOBKOﬁ 0a30BbBIX ImapamMCcTpoOB

NG

Magnetic flux\ (@ /Coil
\\ y P
A A A /A A A
P Obiject under test
//
/ \ ;

Pucynok 25. Ha pucyHke nokazaHa cXeMa MarHUTHOTO U PE30HAHCHOTO CEHCOpa;
CeHcop BBINIOJIHSETCS B BHUJAEC COJCHOMAA W MOXKET KOHTPOJHMPOBATH OOBEKTHI
MEPICHIUKYJISIpHBIE OCH coJieHouaa; Kak mnoka3piBaeT MpakTHUKa TaKOW BHJ
KOHTPOJISl SIBJISIETCSI MCKJIIOYMTEIbHO MPEIU3HUOHHBIM U B OTIEIBHBIX CIydasix
MOXET OTJINYaTh KOHTPOJIUPYyEMbIe OOBEKTHI C pa3HUIICH B pa3Mepax B npeenax 10
AHICTPEM.
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OO0paboTka pe3yiabTaTOB KOHTPOJsL TpeOyeT OonbIIUX OOBbEMOB NaMSITH U
3¢ (PEKTUBHBIX 3JIEMEHTOB UCKYCCTBEHHOT'O MHTEJUICKTA.

Br160p HaOopa 4acToT 1o pe3yibTaTaM CKaHUPOBaHUS 00Pa3IOB C UCIIOIb30BAHUEM

MOTEHIMOMETPA HOCUT IPEIBAPUTEIbHBIN XaPAKTED.

JIns  TpUHATUS pElIeHUsT OTHOCUTENBHO ONTHMAJIBHBIX padO4YMX YacToOT
JBYXKOMIIOHEHTHOW CHCTEMbI MOHUTOPUHIa KOHLIEHTPALIMK HEOOXO0AMMO POBECTU
UCTIBITAaHUS KaKJO0TO0 IPOOHOI0 PE30HAHCHOIO J1aTYMKa, HO YXKE HE C AByM, a, 110
Kpaiinen mepe, ¢ 10-r0 oOpa3amu ¢ pa3TuYHbIMU KOHIIEHTPALMUSIMHU UCCIENYEMBIX
KOMITIOHEHT, HAaXOJAIIMMHUCS B Ipeaeiax IpeanoslaracMoro JaMana3zoHa WX

HN3MCHCHHMI.

[locne mnpoBeneHUsT HUCHBITAaHUI BCEX OMNBITHBIX OOpa3llOB JAaTYMKOB MOYKHO
BBIOpATH JIy4UIIyIO Napy, IpU 3TOM CIEAYET OTAaBaTh NPEINOYTEHHE NAaTYUKAM,
KOTOPBIE HAPSLY C XOPOLIEH YyBCTBUTEIBHOCTBIO, UMEIOT MOHOTOHHOE U3MEHEHUE
IIOKA3aHUM B COOTBETCTBUHM C HW3MEHEHHMEM KOHLEHTPALMU KOHTPOJIUPYEMBIX

KOMITOHEHT (11711 yA00CTBa MOCIIEAYIONICH KaTuOPOBKH ).

Bonee Hu3kue 4acTOTHI SBISIOTCS HanboJiee MNpCAIIOYTHUTCIbHBIMU C TOYKH 3P CHHUA

oOecreueHns IMOMEX03alUIIEHHOCTH.

Takke nmnpu BbIOOpE [AaTYUKOB  HEOOXOJIMMO  YUMTHIBATH  HMMEIOLIUECS

KOHCTPYKTHBHBIC, TCXHOJOTHYCCKHUEC U METPOJOTHUCCKUE OI'PAaHUYCHUS
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Cnucok HcnoJib30BaHHOM JUTEPATYPLI, HATCHTHLIX U JTUINCH3NOHHBIX
MaTrepuajioB

[MTPMJIOXKEHUE 1

United States Patent Application 20160329676
Kind Code Al
LEE; Hyung Man; etal. November 10, 2016

METHOD FOR MANUFACTURING LASER MODULE, AND LASER
MODULE PACKAGE

Abstract

The present invention relates to a method for manufacturing a laser module, and a
laser module package, and the method for manufacturing a laser module. Rapidity,
accuracy and high reliability of the manufactured module can be obtained by

aligning precisely using an automated equipment, and fixing components through

laser welding.

ITPJIOXXEHUE 2

United States Patent Application 20170281077
Kind Code Al

PYUN; Sung Hyun; etal. October 5, 2017
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SYSTEM WITH DISEASE DIAGNOSIS AND SKIN AGE MEASUREMENT
FUNCTIONS AND HANDPIECE USED THEREWITH

Abstract

An aesthetic or medical system is provided. The aesthetic or medical system
includes: a laser irradiation device configured to generate a laser and project the
laser onto body tissue; a probe configured to collect light which is generated when
the laser is projected onto the body tissue; and an analysis unit configured to
diagnose a disease by analyzing a spectrum of the light collected by the probe, and

the probe is detachably connected to the laser irradiation device.

ITPMJIOXXEHHUE 3

United States Patent Application 20090024243
Kind Code Al

Suh; Jeong-Hun January 22, 2009

Method and system for real-time monitoring and controlling height of deposit by
using image photographing and image processing technology in laser cladding and

laser-aided direct metal manufacturing process

Abstract
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The object of this invention is to provide a method and system for real-time
monitoring and controlling the height of a deposit by using image photographing
and image processing technology in a laser cladding and laser-aided direct metal
manufacturing process. This invention also provides a method of controlling the
intensity of laser power, which is one of the most important process variables,
regardless of the operational condition of a laser power unit (401). The method and
system of this invention controls the height of a deposit (205) by real-time
monitoring the position and the height of a melt pool (203) and controlling the
process variables using the image photographing and image processing technology
in such a laser cladding and laser-aided direct metal manufacturing process based
on a laser surface modification technology, such as laser surface alloying and laser

cladding, or a laser-aided direct metal manufacturing technology.

I[TPJIOXXEHUE 4

United States Patent Application 20170017858
Kind Code Al

ROH; Younggeun; et al. January 19, 2017

LASER SPECKLE CONTRAST IMAGING SYSTEM, LASER SPECKLE
CONTRAST IMAGING METHOD, AND APPARATUS INCLUDING THE
LASER SPECKLE CONTRAST IMAGING SYSTEM

Abstract
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Provided are a laser speckle contrast imaging method, a laser speckle contrast
Imaging system, and an apparatus which includes the laser speckle contrast imaging
system. The laser speckle contrast imaging system includes a laser light source
configured to irradiate laser beams toward a subject, the laser beams having a
plurality of wavelength bands and different surface transmittances with respect to
the subject. An imaging unit is configured to acquire speckle images by capturing
Images of speckles by using an image sensor, the speckles being formed when the
irradiated laser beams are scattered from the subject. A signal processor is
configured to convert the acquired speckle images into speckle contrast images and
to acquire a compensated speckle contrast image by compensating for a change

caused by a movement of the subject.

ITPNJIOXEHUE 5

United States Patent Application 20180228464
Kind Code Al

Yang; Joon Mo; et al. August 16, 2018

ARRAY TRANSDUCER-BASED SIDE-SCANNING PHOTOACOUSTIC-
ULTRASONIC ENDOSCOPE

Abstract

A photoacoustic-ultrasonic (i.e. dual mode) endoscope includes: an optical fiber; a
light diffuser configured to diffuse a laser beam delivered through the optical fiber

to a target point of an object to be examined; and an array transducer through which
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the diffused laser beam passes and configured to generate ultrasonic waves or detect

ultrasonic waves generated in the object to be examined.

I[TPUJIOXXEHUE 6

United States Patent Application 20160206251

Kind Code Al

KWON; Yongjoo; et al. July 21, 2016

APPARATUS FOR DETECTING BIO-INFORMATION
Abstract

An apparatus and a method for detecting bio-information are provided. The
apparatus includes a bio-signal detector including a light emitter including a light-
emitting diode (LED) and a laser diode (LD), the LED and the LD being configured
to emit optical signals on an object. The bio-signal detector further includes an
optical detector including a light-receiver configured to detect optical signals
modulated by the object. The apparatus further includes a processor configured to

process the optical signals to detect the bio-information of the object.

ITPJIOXXEHUE 7
United States Patent Application 20180055343
Kind Code Al
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Yang; Joon-Mo; et al. March 1, 2018

PHOTOACOUSTIC AND ULTRASONIC ENDOSCOPY SYSTEM INCLUDING
A COAXIALLY CONFIGURED OPTICAL AND ELECTROMAGNETIC
ROTARY WAVEGUIDE ASSEMBLY AND IMPLEMENTATION METHOD
THEREOF

Abstract

A photoacoustic-ultrasonic dual-mode endoscope includes: a probe and a probe
driving unit, wherein the probe includes: a coaxially configured optical and
electromagnetic rotary waveguide assembly including an optical fiber, the optical
fiber including a core and a cladding, and a conductive path coaxially arranged with
the optical fiber; a scanning tip located at an end of the coaxially configured optical
and electromagnetic rotary waveguide assembly and configured to deliver a laser
beam to an object to be examined and detect a photoacoustic signal and an ultrasonic
signal generated from the object to be examined; and a plastic catheter surrounding
outer surfaces of the coaxially configured optical and electromagnetic rotary
waveguide assembly and the scanning tip, wherein the conductive path includes: a
first conductive path including a portion coaxially arranged with the optical fiber;
and a second conductive path including a portion coaxially arranged with the optical

fiber and insulated from the first conductive path.

I[MTPMJIOXKEHUE 8

United States Patent Application 20160058300
Kind Code Al
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Yoon; Youngzoon; et al. March 3, 2016

APPARATUS FOR AND METHOD OF MONITORING BLOOD PRESSURE
AND WEARABLE DEVICE HAVING FUNCTION OF MONITORING BLOOD
PRESSURE

Abstract

A method of monitoring a blood pressure includes: emitting a laser to a blood vessel
In a body part; detecting, from the body part, laser speckles caused by scattering of
the emitted laser; obtaining a bio-signal indicating a change in a volume of the blood
vessel by using the detected laser speckles; and estimating a blood pressure based

on the obtained bio-signal.

I[TPMJIOXXEHUE 9

nited States Patent Application 20150131687

Kind Code Al

OH; Su Hwan; et al. May 14, 2015

LASER MODULE
Abstract
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A laser module includes a Transmitter Optical Sub-Assembly (TOSA) and a heat
radiating means. The TOSA generates light by an electrical signal and transmits the
generated light through an optical fiber. The heat radiating means is in contact with
the TOSA to discharge heat generated by the TOSA.

I[MTPUJIOXXEHUE 10

United States Patent Application 20080188724
Kind Code Al
Hwang; In Duk; et al. August 7, 2008

Noninvasive apparatus and method for measuring blood sugar concentration

Abstract

An apparatus noninvasively measures blood sugar concentration. The apparatus
includes: a tissue modulation unit applying a pressure to a tissue; a hemoglobin (Hb)
concentration measurement unit analyzing an amount of absorption of
electromagnetic waves on a first portion of the tissue before and after the applying
of the pressure by the tissue modulation unit, and measuring Hb concentration of the
tissue; and a photoacoustic module unit analyzing photoacoustic signals to measure
blood sugar concentration, and correcting the measured blood sugar concentration
based on the measured Hb concentration to output a final blood sugar level, the
photoacoustic signals being created from the tissue by emitting a pulse laser ray
towards a second portion of the tissue before and after the applying of the pressure

by the tissue modulation unit.
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IMTPMJIOKEHHE 11

United States Patent Application 20090216300
Kind Code Al
Keltner; Llew; et al. August 27, 2009

METHOD AND APPARATUS FOR LIGHT-ACTIVATED DRUG THERAPY

Abstract

A prostate treatment system having a light delivery device positionable in a
transurethral device for treatment of benign prostatic hyperplasia (BPH). The light
delivery device includes light generator, such as light emitting diodes (LED), laser
diodes (LDs) or a diffusion quartz fiber tip connected to a light generator or a light
emitting polymer which produces light at a selected wavelength or waveband or
alternative sources of suitable light energy. The treatment device may further include
a temperature monitoring system for monitoring the temperature at the treatment
site. A light-activated drug is administered to the treatment site prior to light
activation. The light-activated drug therapy induces cell death of the target tissue.
The device provides a minimally invasive transurethral method for treatment of BPH

or prostate cancer.

[MTPUJIOXXEHUE 12

United States Patent Application 20060129327
Kind Code Al
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Kim; Myung L.; et al. June 15, 2006

Ultrasensitive sensor and rapid detection of analytes

Abstract

The present invention relates to systems and methods for real time, rapid detection,
identification, and enumeration of a wide variety of analytes, which include but are
not limited to, cells (Eukarya, Eubacteria, Archaea), microorganisms, organelles,
viruses, proteins (recombinant or natural proteins), nucleic acids, prionss, and any
chemical, metabolites, or biological markers. The systems and methods, which
include the laser/optic/electronic units, the analytic software, the assay methods and
reagents, and the high throughput automation, are particularly adapted to detection,
identification, and enumeration of pathogens and non-pathogens in contaminated
foods, clinical samples, and environmental samples. Other microorganisms that can
be detected with the present invention include clinical pathogens, protozoa and,

Viruses.

I[MTPMJIOXKEHUE 13

nited States Patent Application 20170050043
Kind Code Al
KANG; HYUN WOOK; et al. February 23, 2017

PROBE COMPRISING OPTICALLY DIFFUSING FIBER, METHOD FOR
MANUFACTURING SAME AND APPLICATIONS THEREOF
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Abstract

The present invention relates to an optically diffusing fiber probe, a method for
manufacturing the same, and an application thereof. More specifically, the present
invention relates to an optically diffusing fiber probe capable of emitting light in a
plurality of directions and a method for manufacturing the same, hybrid optical
medical equipment for both diagnosis and treatment of tubular human tissue, a
catheter-based laser treatment device, and an electromagnetic energy application

device for tubular tissue stricture, comprising the optically diffusing fiber probe.

I[TPMJIOKEHUE 14

United States Patent Application 20120002008
Kind Code Al
Valin; David; et al. January 5, 2012

Apparatus for secure recording and transformation of images to light for

identification, and audio visual projection to spatial point targeted area

Abstract

The current invention presented here is an apparatus for securely managed recording,
transformation, storage, and projection of digital or quantum media images and

video by a server transforming laser light into a standalone or reflected audio video
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spatial point targeted display in free space, or reflected surface, for virtual or non
virtual viewing and listening. The method and mechanism presented allows any
individual or groups to view and listen to content in any space managed by an
Illumination Transformer Audio Video Manager Interactive Server Transmitter
(ITAVMIST) server, GSense H3DVARVP-IL or high resolution devices, goggles,
glasses or without devices, and be able to view, video and listen to sound, in binaural
stereo and 2D 3D video. The present invention also enables recording and
transformations of audio and video with GSense H3DVARVP devices, goggles,
glasses or other viewing device configurations, transmitted wireless or infrared to an
ITAVMIST server for processing, transformation and transmission to spatial point

targets in free space for viewing in virtual spaces or non virtual spaces.
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