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bnarogapum 3a Mokynky HaIoJIbHOTO BaKyyMHOro ymnakoBinuka mojaenu IVP npoussoa-
ctBa ¢pupmbl INDOKOR. (Kopes). [IpocuM 03HAaKOMHUTBCSI C HACTOSIIIUM PYKOBOJCTBOM MPEXK/IE,
YeM IPUCTYIUTH K padoTe ¢ ynakopmukoMm. OOparaitech K HeMy 10 Mepe HEOOXOIUMOCTH.

HamosnbHbIil BakyyMHBIH yrnakoBmk moxaeiau VP (manee — BakyyMHBIH yHakKOBIIHK)
MpeHa3HayeH JUIsl YIIaKOBKYU MUIIEBBIX U HEMUILIEBbIX MPOJYKTOB B BaKyyMHbIE ITaKEThl, a TaK-
e (OJIbrMPOBAaHHBIE BAKYYMHBIE ITAKETHl Pa3IMUHBIX Pa3MEPOB B BaKyyMe WU B MOAUPHUIIMPO-
BaHHOI#1 ra3oBoii cpene (MAP).

Pa3znuyHble M0 MOIHOCTH BaKyyMHBIE HACOCHI, a TaK)KE€ pa3Mephbl BaKyyMHBIX Kamep U
HarpeBaTeIbHBIX 3JIEMEHTOB IMO3BOJISIOT MOJ00paTh MOAXOJSANIYI0O MOJENb JUIsl ONTUMAaIbHON
MIPOU3BOUTEIILHOCTH.

Kopnyc um kamepa BakyyMHOrO yHaKOBIIMKA BBINOJHEHBI U3 MHILEBOW HEPKABEHOLIECH
CTaJld, YTO YBEJIUYMBAET U3HOCOCTOMKOCTh K arpecCUBHBIM cpenaM. [Ipo3payHas Kpbllika U3ro-
TOBJIEHA U3 CHELMAJIBHOTO CTEKJIA, YTO MO3BOJISIET BUJETh U KOHTPOJIUPOBATH MIPOLIECC BAKYyMHU-
pOoBaHMUsL.

['nOkast HacTpoiika mapaMeTpoB BaKYyMHOT'O YIaKOBIIMKA IO3BOJISET 3a/1aTh HEOOXOM-
MBIH aJTOpPUTM MIPOLEAYPHl YIIAKOBKU MPOAYKTA.

BakyymHBII yrIakOBIIHUK 00Ja1a€T CIEAYIOIIMMU OCOOCHHOCTSIMHU:
¢ KOPIIYC M3 HEPKABEIOILIEH CTaNH;
 1u(pPOBOI KOHTPOJIb BPEMEHH;
« BBINYKJIas U NpO3payuHas KpbILIKa Ui MPOIYKIHUH KPYITHBIX pa3MepOB,;
+ IIPOCTOTA yNpaBJiCHUs U 00CITyKUBaHUS;
« ObICTpast HACTPOMKA MTapaMEeTPOB PaOOTHI 1101 Pa3HBIA TUI YIIAKOBKH.

DNEeKTpONUTaHNE BAKyYMHOT'O YIIAKOBIIMKA OCYIIECTBISETCS OT CETH IIEPEMEHHOI0 TOKa
220 B, 50 I'.

B tekcte pykoBoACTBa BBE/IEHBI YCIOBHbBIE 0003HAUEHUS TUIIOBBIX AJIEMEHTOB B BUJIE
KPY’KKOB:

®

SET

* KJIaBHIIM 0003HAUYEHbI COOTBETCTBYIOLIMMU 3HAUKAMHU! ;
* CcooOIIeH s Ha JMCIUICE BBIICICHBI YTIIOBBIMU cCKOOKamu: <Ed>;
* HMHJIUKATOPHI MMaHEIHN YIPaBIIEHUS BbleIeHbI )kUpHBIM mipudTom ARIAL.

B nepeune npakTuueckux aAelcTBUN, KOTOpble BaM HE00X01uMO BBIIOJHATE B paboTe ¢
BaKyyMHBIM yIaKOBIIUKOM, UCIOJIb3YIOTCS 3HAUKU-TIPSIMOYTOJIbHUKH, @ IIPU OOCITYKUBAHUU
WM PEMOHTE — LIaru:

U Dro nepBsiii mmar.
U Dro BroOpoOi#i miar.
U Dro Tperwmii miar.

WIH
Ilar 1. 9o nepsblii mmar.

Hlar 2. 3To BTOpO mIar.
Hlar 3. OTo TpeTwii mar.



BakyymMmHast ynakoBKa sIBJISI€TCSI COBPEMEHHOM YITAKOBKOM MUILEBBIX MPOAYKTOB: 3aM€/I-
JIIeT pa3BUTHE OAKTEPUiA, BHI3BIBAIOIINX MTOPUY IPOIYKTOB, YBEIIMUMBAs CPOKH XPaHEHUS TOBA-
POB OT TpeX J0 IATH pa3 (B 3aBUCHMOCTH OT THIIA M COCTaBa MPOoayKTa). [IpensarcTByeT mMpoOHUK-
HOBEHHIO T'a30B (KHUCIOPO/I, YIICKUCIIBIN Ta3), BOASHOIO ITapa U MOCTOPOHHUX 3amaxoB. OTCyT-
CTBHE KHUCIIOPOJAa BHYTPHU YIAKOBKH MPEIOTBPAIIAECT OKUCIECHUE U MOTEPIO MMUTATEIIbHBIX
CBOMCTB M BUTAMUHOB.

BakyymHast ynmakoBka MHIIEBBIX TPOIYKTOB 00€CTICUNBACT:
* YBEIMYCHHUE CPOKA TOAHOCTH MPOIYKTA,;
* JIETKYIO M KPAaCHBYIO YIIaKOBKY, 3aIIUTY OT 3arps3HCHHI;
* IpenoTBpallleHue YCYIIKHU, 3aBETPUBAHUS IIPOAYKTA,
* yIIydIlIeHHE KauecTBa MPOJIyKTa (J03peBaHKe B yIIAKOBKE, COXPAaHEHUE apoMaTa);
* YBEIMYECHHE TOBAPOOOOPOTA, ACCOPTUMEHTA, a TAKXKE CHIKCHUE N3/IEP)KEK BCIICICTBHE yBe-
JIMYCHUA CPpOKa T'OJHOCTH npoz[yKTa;
* BO3MOXKHOCTH ITPO(ECCHOHATIBHOTO MPEACTaBICHHS IPOIYKTa, CO31aHue OpeHaa;
* YIAKOBKA CBHIMYYHX MPOJAYKTOB H XKUIKOCTEH (COyCOB, OYJIbOHOB H CYIIOB);
* 0e30macHOCTh MUILEBOI0 MPOAYKTA.

YrakoBKa MpoayKTOB B MOJU(PHUIIMPOBAHHON ra30Boii cpeze (¢ 3aluTHBIM ra3oM) obec-
MEYMBACT pAd MPECUMYIIECTB 110 CPABHCHUIO C 06HIerI/IH5[TBIM METOAOM KOHCCpBaHI/II/I:
* YBEJIMYCHHUE CPOKA FOJHOCTH MPOAYKTa O€3 ero 3aMOpPO3KH;
® OTCYTCTBHUC I[e(bOpMaHI/II/I IMpoAYyKTa WA COKOBEIACIICHUS,
* COXpaHEHHE COCTaBa MPOAyKTa (BUTAMHUHOB, apOMATHYECKHUX BEIICCTB, JKUPOB...);
* COXpaHEHHE HATypaJbHOI'O LBETA MPOIYKTa,;
¢ BO3MOXHOCTb CHMIKCHHA KOJIMYCCTBA KOHCCPBAHTOB IIPH AJIUTCIIBHOM XPAaHCHUH.

BakyymHas yrakoBKa HEMHUIIEBBIX IPOJTYKTOB, JICKTPOHHUKH, MOIYITPOBOIHUKOB, (hap-
MAIleBTHYECKOMN MPOAYKIMU, TEKCTHIISI U JIp. 00ECIICUnBACT:
* aHTHKOPPO3HiiHas 3amuTa (BaKyyMHas);
* AHTUCTATHYHOCTD, MBUIC3AIUIICHHOCTD;
* yMeHbIIeHHEe 00bEMa yakoBKH (0/1eK/1a, BEIH);
* 3amMTa OT XUIIeHNUH (0AaHKHOTBI);
* 3allKTa NPOAYKTa OT MOAJENIKHU U (panbcuuKaLny.



1 MEPbI BE3OIMNACHCTHU

TpaHcopTHpOBKa BaKyyMHOTO YNAKOBIIMKA JIOMYCKAETCA TOJBKO B TOPU30HTAIIBHOM
I0JIO’KEHUH COTJIACHO 0003HAUEHHUSIM Ha YIAaKOBKeE.

NPEAYIIPEXIEHUE: Ilepen ucnosnb30BaHWEM BaKyyMHOTO YIAKOBIIMKA O3HAKOMMTBCS C
HACTOSILIMM PYKOBOJICTBOM IO 3Kciuryaranuu. Crenyer 0e3yKOCHUTENIbHO BBIIOJHATH IpPHUBE-
JICHHbIE HIKE TpeOOBaHUs Mep OE€30MaCHOCTH U PEKOMEHJAIIH.

* Bo Bpems ycTaHOBKH, OOCITY>KMBaHHS U PEMOHTA BAKYyMHOI'O YIIaKOBIIMKA JIEKTPONUTAHNE
JIOJKHO OBITh OTKITFOYEHO.

* VYcraHaBiaMBaTh BAKyYMHBIM yIAaKOBIIMK B XOPOIIIO MpoBeTpUBaeMoM nomenieHuu. Heodxo-
MO 00€CTICYUTh JOCTYI BO3/yXa K BEHTH/ISIIMOHHBIM OTBEPCTUSAM Ha Kopiyce (He ycTaHaB-
JUBaTh BAKyYMHBIM yIAKOBIIMK BIUIOTHYIO K CTEHE U HE 3aKpbIBaTh BEHTUISILIMOHHBIE OTBEP-
cTus).

* He pa3memiars BakyyMHbIH yIIaKOBIIKK BOJIM3U UCTOYHUKOB TEILJIA U MO/ MPSIMBIMU COJIHEY-
HBIMH JIy4aMH.

o Jlns npexynpexxaeHus moxapa He UCIOJIb30BaTh BAKYYMHBIM YIaKOBIIMK BOJIU3U JIETKOBOC-
IJTAMEHSIFOIIUXCS )KUJIKOCTEH U ra30B.

* 3anpemnaeTcsl ynakoBbIBaTh sIIOBUTHIE, JIETKOBOCILIAMEHSIOLIMECS U B3PbIBOOIIACHBIE BEllle-
CTBa.

* 3anpemaercst paboTaTh C BAKYYMHBIM YIaKOBIIIMKOM BO BJIa)KHOM ITOMEIICHUU.

* Ilepen ncnosib30BaHNEM BaKyyMHbBIN YIIaKOBIIUK JOJKEH OBITH 3a3€MJICH.

* PerynspHo npoBepsATh Kabesib NTUTaHMs Ha HATMYUE MEXAHUYECKUX MTOBPEKICHHM.

* He nonyckate nomnajgaHusi IOCTOPOHHUX MPEIMETOB B BAKYYMHYIO KaMepy YIaKOBIIUKA.

* Ilpu 3aKkpbpIBaHUM [TPO3PAYHON KPBIILIKA BaAKYYMHOWU KaMephl CIEIUTh, YTOOBI OJ€XK 1A WIH
JpyTrHe MpeIMeThl He ObLIN 3a)KaThl.

* Cnenuth, YTOOBI CUJIMKOHOBBIHN YIUIOTHUTEIb KPBIILIKY BAKYYMHOM KaMephl He ObLT IOBpe-
MJICH U U3HOILIEH.

* B ciyuae BO3HUKHOBEHUS YTPO3bI 37J0POBbIO, ONTACHOCTH MOJIOMKH BaKyyMHOI'O YIIaKOBIIIUKA
WM TIPY MONAJaHUH TOCTOPOHHUX MPEJIMETOB B BAKYYMHYIO KaMepy, YIAKOBILUK JTOJIKEH
OBITh HE3aMEJINTEIHHO OCTAHOBIIEH C TIOMOIIbIO KKHOIIKYA aBapUITHON OCTaHOBKU», Pacmo-
JIO’)KEHHOU Ha NEpeIHEN ITaHEeIIH.

* [locTosiHHO MOAEPKUBATH YUCTOTY BAaKyyMHOTO yIakoBLIMKa. He mosib3oBarbes 1uist po-
TUPKHU PaCTBOPUTEISIMU U JPYTMMHU JIETYYUMHU BelllecTBaMu. Jlomyckaercs uCnoap30BaTh He-
00JIb1110€ KOJIMYECTBO ouucTUTENA. OunaTh Te(pIOHOBYIO IOBEPXHOCTh HArPEBATEILHOTO
3JIEMEHTA BIAXKHOW MITKOW TKaHBIO.

* Cnenuth, YTOOBI HE 3aKYIIOPUIIOCH BO3lyX03a00pHOE OTBEPCTHE B BAKYYMHOM Kamepe.

* Bcerna, korja BaKkyyMHbBIH yIaKOBIIKK HE UCIOJIB3YETCs, KaOesb 3JIEKTPONIUTAHUS JTOKEH
OBITH OTKJTFOUCH.

* XpaHWUTb BaKyyMHBIN YIIAKOBIIHK B CyXOM MECTE.



2 TEXHUWYECKWUE OAHHbIE
Texanueckue JAaHHBIC BAKYYMHBIX YIIAKOBIHIMKOB HACTOJBbHOI'O THIIA IPHUBCACHLI B Ta6J'II/IIIaX 21,
2.2.
Tabmuma 2.1 — Texaudeckue JaHHBIE
MOZEb IVP-400/2E | IVP-400/CD | IVP-400/GL | IVP-500/B | IVP-500/C
553 X 476 X | 725 X 490 X | 553 X 476 X | 745 X 570 | 580 X 420
["abaputHbIE pa3mMepsl, MM 900 970 1050 X 960 X 675
PasMEDEL KAMEDLL MM 440 X 420 X | 590 X 420 X | 440 X 420 X | 500 X 600 | 520 X 400
P pbl 115(75) 210(150) | 200(150) | X 140(90) | X 200(150)
Pasnepel CRAPHORIIANIAL | 4g0X 8X 2| 480X8 | 400X8 | 480X8 | 500X8
[onaua Hacoca, M /4 20 20 20 20 20
[ToTpebinsiemast MOIITHOCTH, 0.9 0.9 0.9 09 09
Bl : : : . .
Hambssxerie. B 110/220/ | 110/220/ | 110/220/ | 110/220/|110/220/
P ' 240 240 240 240 240
YacToTa HanpsbkeHus, 111 50/60 50/60 50/60 50/60 50/60
[Tpon3BOACTBEHHBIN UK, 1- 1- 1- 1- 1-
yIaKOBOK/MUHYTY
Macca OpyTTO, KT 100 125 105 120 100
Macca HETTO, KT 73 91 77 105 75
Ca6aDyTLl VIAKOBKIL. MM 610 X 590 X | 850 X 620 X | 670 X 580 X | 840 X 650 | 600 X 500
puTRLy ’ 1070 1040 1220 X 1100 | X760
Tabmuma 2.2 — Texaudeckue JaHHBIE
MOZEb IVP-460/2G | IVP-50012G | IVP-600/2G | IVP-700/2ES
r 790 X 630 X 680 X 590 X 770 X760 X 790 X 760 X
abapuTHBIE pa3MePhl, MM 960 960 970 970
PasMEDEL KAMEDLL MM 720 X 480 X 540 X 520 700 X 620 X 720 X 610X
P pbl 200(150) X200(150) 230(180) 205 (155)
iﬁmp“ CBAPHOM IIANKHL | 180 X 8 X2 | 500X8X2 | 600X8X2 | 700X8X2
[onaua Hacoca, M /4 20 20 20X 2 20
[ToTpebisiemast MOIITHOCTH,
B 0.9 0.9 09X2 0.9
110/ 220/ 240/ 110/220/240/|110/220/ 240
Hanpsxenue, B 380/415 | 11072207240 1" a0 415 | 1380/ 415
YacToTa HanpsbkeHus, 111 50/ 60 50/60 50/60 50/60
[Tpon3BOACTBEHHBIN UK, 1. 1. 1-2 1-
yIaKOBOK/MUHYTY
Macca O6pyTTO, KT 160 140 185 163
Macca HeTTO, KT 119 105 150 128
Ca6aDUTLL VIAKOBKIL. MM 910 X 760 X 800 X 710 X 850 X 840 X | 870 X 840 X
PHIRLY ! 1030 1030 1155 1155




3 KOMIIIEKT IOCTABKH

[Tepeuens mocTaBIsIEMBIX KOMIIOHEHTOB MPUBE/ICH B Tabmie 3.1.

Tabmuna 3.1 — [lepedeHb MOCTABISIEMBIX KOMIIOHEHTOB

HaumenoBanue KoauuectBO

BakyyMmHbIN ynakOBIIUK

PykoBOACTBO 10 3KCIUTYaTaliuu

Kabenpb anexTponuTanus

CHITMKOHOBBIN YIIJIOTHUTEINb

3amaeyHas JIEHTa

TednonoBas jeHTa

Macno muist BakyymHoro Hacoca, 0,5 1

)
I—‘I—‘I—‘I—‘I—‘I—‘I—‘I—‘E
N—

HaGop cumBoIIOB KITntie




4 OBLINUA OB30P
4.1 OBIIUHA BUJT

Ha pucynke 4.1 npencrasieH oomuii Bug u 0003HaUY€HIE OCHOBHBIX AJIEMEHTOB BaKyyM-
HOTO yNaKOBIIMKA. BEIKIII0OYaTeh 00IIETO MUTAHHUS U Pa3beM IS KaOels JIEKTPOITHTaHUS
HAXOJSITCS Ha OOKOBOW WIIM 3a[IHEH CTEHKE KOpITyca (3aBUCHT OT MOJICIIN).

[Ipo3paunas kpeIka

/ BaKyyMHOH KaMepbl

HarpeBatenbHblit

/ SJIEMEHT

ITanenn

/ yIpaBIeHUs

Koecnrie
OITOPBI

Pucynok 4.1 - OOmiuii Bux 1 0003HaAYCHUE OCHOBHBIX 3JIEMEHTOB



4.2 TAHEJIb YIIPABJIEHUSA

[Manenp ynpasieHus (CM. pUCYHOK 4.2) CIYXHT JUIsL: a) yIpaBlieHHs paboTol BaKyyMHO-
ro ymakoBIIHKa (BKJIIOYCHHE/BBIKITIOUCHHE, aBapHiiHas OCTaHOBKA), 0) HACTPOMKH IapamMeTpOB
paboThl, B) OTOOpaKEHUsI TEKYIIEro mpoiecca padoThl (C MOMOIIBI WHIUKATOPOB, TaiiMepa U
BaKyyMMeETpa).

HasnaueHune KIaBHII IS YIIPABJICHUS U HACTPOWKH ITApaMETPOB PabOTHI MPEICTABIICHO B
tabiuue 4.1. UuaukaTopsl cityKat A oToOpakeHus mpoliecca paboThl, a TaiMep 0ToOpa)xaet
OCTaBIIICECsT BpeMs 10 OKOHYaHUs TeKymiero mnporecca (cM. pucyHok 4.3). CBeTOAMOMHBIN HC-
wieil (TaiiMep) ¥ MHIMKATOPBI PACIIOJIOKEHBI B MPABOM BEPXHEM YIJIy MAHEIH YIPaBICHHUS.
Onucanvie HHIUKATOPOB MPEACTABICHO B Tadmie 4.2.

Pucynok 4.2 — Buj nmanenu ynpaBieHHs

I I

VACUUM PACKAGING MACHINE « «

L R I R I I I

DJIeKTpOHHAS TIaHEJb YIPABJICHUS UMEET J1Ba THIIA UCTIOJHEHUS (OMpeneseTcs 3aKa3yn-
KOoM). B miepBOM THIIE MOXHO BBHIOpATh OJIUH M3 JIByX PEKHUMOB pabOThI KIABHIIH OCTAHOBKH.
Bropoii Tun naHenu ynpaslieHUs I03BOJISIET HACTpauBaTh padOTy KJIABUIIM OCTAHOBKH, a TAKXKe
HMEEeT JIeCATh M0JIb30BaTENbCKUX PEXKUMOB PAOOTHI.

1) B cTaHIapTHOM HMCHOJHEHHH KIIABHIIA paboTaeT KaK «KHOMKA aBaApUHHOW OCTAaHOBKU»
(mampuMep, B cilyuae BOSHUKHOBEHHSI OMIACHOCTH MOJOMKH BaKYyMHOI'O YIAKOBIMKA HJIH YTPO-
3bI 3]10pOBbI0). [Ipy HaXKaTUM BaKyyMHBIH YIAaKOBIIMK HEMEIJICHHO MpeKpaiaeT padboTy u ot-
KpBIBAa€TCs KPBIIIKA BAKYYMHON KaMeEpPHI.

2) JIpyroii BapraHT UCIIOJIHEHHUS KITABHIIIH , KOTJa MPU €€ HAKATUU BaKyYyMHBIN YITAKOBIIUK
HEMEJICHHO MpPEKpallaeT TeKyiiee aeicTBue (mpoiecc) padoThl U MPHUCTYIACT K CIACIYIOMIEMY
3aporpaMMHPOBAHHOMY JICHCTBUIO, M TOJBKO 3aTeM (MOCiie 3amaiikKu 1 OCThIBAHUSI) OTKPhIBACT-
Cs KpBIILIKA BAKYYMHOUN KaMephl.



Tabnuna 4.1 - KnaBuiu nanenu ynpasjieHHUs

KJIABUIITA

HA3HAYEHUE

O

ON

Bxirouenue nutaHus.

Brikimrouenue nmaTaHus.

OcTaHoBka paboThl. *

Bxon B pesxuM HacTpoilku napaMeTpoB paboThl.

0:8:E0

VBenuueHne 3HaYCHUs napameTpa (B pesKuMe HacTPOEK).

-
:

VMeHbIlIeHHEe 3HaUCHHUS TapaMeTpa (B peKUMe HACTPOCK).

VYcraHoBKa TeMIiepaTyphl 3alaiiki HArpeBaTeIbHOTO AJIEMEHTA.

* PexxuM paOoThl JaHHOM KIIABHILK ompejesnsercs 3akazuukoM. Ilpu 3akaze MOXKHO BBIOpATh
MOJIXO/ISIIUA PeXUM PabOThl JAHHOW KIIABHIIK: a) KJIABHUINA PA00TAeT KaK KKHOIKA aBapUHHON
octaHoBKW». [Ipu Haxkatuu paboTa BaKyyMHOI'O YIaKOBILKKA MpEKpallaercs, B KaMepy 3amyc-
KaeTcsl BO3IYX, M KPbIIIKa BAKYYMHOW KaMmepbl OTKPBIBACTCS. 0) HaXKaTHe KIABHIIH IPEPhIBACT
TEKyILUH npouecc padoThl ¥ NEPEXOAUT K CIEAYIOIIEMY 10 IPOrpaMMe.

e (% oo )

MIDDEL

© SEALING
@ COOLING

Pucynok 4.3 - Pacnionoxxenue TaiiMepa 1 HHIUKATOPOB TTAHEH yIIPaBICHUS

Tabnuna 4.2 — UHauKaTophl aHeNn YIpaBIeHHS

NHAWUKATOP

KOT'IA BKJIJOYEH

Wner nporecc paboThl (BakyyMHas KaMmepa HE OTKPBIBAETCS).

Bricokas TemnepaTypa HarpeBaTeJbHOTO 3JIEMEHTA MIPH 3amnaike.

Cpennsis TeMIiepaTypa HarpeBaTeILHOTO 2JIEMEHTA MPH 3aIlaiKe.

Huzkas TemnepaTypa HarpeBaTeJIbHOTO 3JI€MEHTa IIPU 3aranke.

Nner npouecc BaKyyMHpPOBaHHS.
VYcraHOBKa 3HAYCHUSI BPEMEHU BaKyyMHUpPOBaHUs (IIpU HACTPOU-
K€ MapaMeTpoB pabOTh).

Wner npouecc razanuu.
YcraHoBKa 3HaYCHHs] BPEMEHM Ta3anuu (IpH HACTPOWKE mMmapa-
METPOB padoThI).

Wner npouecc 3amaiiku.
VYcraHOBKa 3HAYCHHUSI BPEMEHU 3ananBaHus (U HACTPOMKE ra-
paMeTpoB pabOThI).

@ COOLING

Wner npouecc ocThiBaHUS.
YcraHoBKa 3HAYEHHs BPEMEHHM OCThIBaHHs (PH HACTPOMKE Ia-

10



| pamerpoB paGoTs).

4.3 TOKOMITIOHEHTHBIV BUJI

Ha pucynke 4.4 npencraBiieH HOKOMIIOHEHTHBIN BUJ BAKYYMHOTO YIIAKOBLIHKA.

Pucynok 4.4 — I[IokOMIIOHEHTHBIH BT CIIpaBa

(1) - BHeIIHUIT KOXKYX;

(2) - snexTpoHHBIE
KOMITOHEHTBI;

(3) - 3amHsist 3amUTHAS
MIaHEeITb;

(4) - xppImKa;

(5) - Bakyy™mHast Ka-
Mepa;

(6) - BaKYyMHBII
Hacoc;

(7) - manens ynpanie-
HUS

(8) - xomecHbIC OMOPHI.

11



5 MNOATI'OTOBKA U PABOTA

[Tokanyiicta, 03HAKOMbTECH B IIOJTHOM O00BbEME C HACTOSALIUM PYKOBOJICTBOM IO 3KCILTY-
aTaluy Nepe/I UCTIOIb30BAaHNEM BaKyyMHOTO YITAKOBIITHKA.

5.1 YCTAHOBKA

U TIlepen Hauarom paboT 3aIMTh MAcjO B BAaKyyMHBIN Hacoc. VICIoib30BaTh TONBKO CIICIHATb-
HOE Maclio, MpeaHa3HaueHHOE JJIs BaKyyMHBIX HAcocoB. lcmosip3yemMoe Macio JIOJDKHO
ObITh Ne68 mmm Nel0O. Ilpu TOpU3OHTATBLHOM IOJIOKCHUH BAaKyyMHOT'O YITAKOBIIUKA ypO-
BEHb Maclia B HAcOCe JI0JKEH ObITh He Hike 1/3 B OKOIIIKe ypOBHS Maciia U He Bbiiie 1/2.

IIpumeuanue. Bo uzbexxanue ObICTPOro U3HOCA JeTallell BAKYYMHOT'O Hacoca He J0MyCcKaTh pa-
00Ty ¢ BaKyyMHBIM YIIaKOBIIMKOM IIPU YPOBHE Maciia B OKollke Hacoca Hike 1/3. Ecnu ypo-
BeHb MacJja npebimaet 1/2, BO3HUKAET MOBBIIICHHOE PACHbUICHHE Maciia BO BpeMsi paboThI Ba-
KYYMHOT'O yIIaKOBIIMKA.

U VYcraHOBHUTH BaKyyMHBIN YITAKOBIIUK B XOPOIIO OCBEIICHHOM M BEHTHJIMPYEMOM IOMEIIe-
HUM Ha TOPU30HTAIBHOW IIOCKOCTH (1moiy). M30eraTh yCTaHOBKHM B arpecCHBHOM cpele U
MBUIBHBIX MOMeINIeHUaX. HenpaBuiibHas ycTaHOBKa MOXKET CTaTh NMPUYMHON HECTAOMIIBLHOM
paboThl BAKYYMHOTO YIaKOBIIIHKA.

U TIlepen nauanom paboThl HEOOXOIUMO 3a3EMJIMTh BAKYYMHBIN yIIakoBIIUK. J{jis moakioye-
HUS TUTaHMSI UCII0JIb30BATh PO3ETKY C COOTBETCTBYIOIIUM HANIPSKEHUEM.

Y6enuThes, 4TO BBIKJIIOYATENb HAXOJUTCS B MOJOKEHUH «BBIKIIOYEHO.

Q /Iy noakIroveH s MUTaHKSI UCTIOJIb30BATh Ka0elb 3JICKTPOIUTAHMS, BXOISIIUI B KOMIUICKT

MIOCTAaBKH, U PO3ETKY C COOTBETCTBYIOIIKUM HAIPSKEHUEM.

IIpumeuanue. [Ipu noaxIIOYEHNN BaKyyMHOT'O YIaKOBIIKKA K TpeX(pa3HOMY MUTAHUIO OT CETU
HEOOXOMMO yIOCTOBEPUTHCS, YTO BAKYyMHBI HACOC pabOTAET MPABMIBHO (BHIKAYMBACT BO3IYX
U3 BaKyyMHOW Kamepsl, a He Hao0opoT). Eciu Hacoc paboTaer B 00paTHYIO CTOPOHY, HEOOXO-
AUMO BBIKJIIIOYUTH BaKYYMHBIfI YIAaKOBIIHK U3 CCTH.

5.2 BKJIIOYEHUE 1 HACTPOMKA TAPAMETPOB

[Tportieaypa ymakoBKM COCTOHMT W3 HECKOJBKHX IPOIECCOB, KOTOPBhIC BaKYyMHBIA yTa-
KOBIIUK BBIMOJHSET MOCIEA0BATEIRHO. [locie 3aKphITHS KPBIIIIKKA BaKyyMHON KamMepbl HaYMHA-
€TCsI MPOLIECC BaKyyMUPOBAHHUsI, 3aTEM MPOLECC ra3anuu (MOIy/Ib 3allOJHCHHS Ta30BOH CMECHIO
3aKa3bIBACTCs OTICIBHO), Jaliee 3amaiika MBa ¢ MOCICAYIONIMM €ro OCTHIBAHUEM, 3aTEM MTPOHC-
XOJUT 3all0JIHEHUE BaKyyMHOW KaMmepbl BO3ayxoMm. llepen HawamoMm paboOThl HEOOXOIUMO
HACTPOUTH KaXKIbIi mapametp. OT HACTPOHKH MapaMeTPOB 3aBUCHUT AJTOPHTM PabOTHl BaKyyM-
HOTO YIaKOBIIHMKA P yIaKOBKe Mpoaykra. Hactpolika mapamMeTpoB pabOThI MO3BOJISET 3a/1aTh
BpeMsI MMPOTEKAHMsI KaK0ro mpoiiecca (pekrMa), a yCTaHOBKA HYJIEBOTO 3HAYCHHSI IMapaMeTrpa
MO3BOJISICT HPOIYCTHTh OMPEACICHHBIN mporece (pekuM) ymakoBku. Takum oOpaszom, paboTy
BaKyyMHOTO YITAaKOBIIMKA MOYKHO HAaCTPOWTH IOJI YIIAKOBKY, OTBEYAOIIYIO OMPEICICHHBIM Tpe-
OOBaHHSM.

U [Moaxirounth KaOenb AJICKTPOIUTAHUS B PO3ETKY C COOTBETCTBYIOIIMM HAMPSDKCHUEM U
BKJIFOUUTD BBIKITIOYATEIh OOLIET0 MUTAHKS, PACIIONIOKEHHBIN PSIOM C pa3beMOM IHUTAHHS HA
3ajiHel 1M OOKOBO# cTeHKe Kopiyca (cM. pucyHOk 4.1).

U TIlepexn BKIIFOYEHUEM OTKPBITH MPO3PAYHYIO KPBIIIKY BAKYYMHOTO YIAKOBIIMKA. Eciu Kpbiii-
Ka 3aKphITa, [10CJIe BKIOYEHHS YIIaKOBIIMK aBTOMAaTUYECKH HAaYMHAET paboTaTh, T.K. KOHIE-
BOM BBIKJIFOUATEIIb HAXOJUTCS B 3aMKHYTOM I1OJIOKEHHH.
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U [ns BKIOYEHHWsS BAaKyyMHOTO YIAKOBIIMKA Ha)XaTh HA MAHEIH YIPaBICHUS TIMEG)

KJIABUIY BKJIFOUEHUs o . Ha pucruiee BeicBeTUTCA < _ >,

IIpumeuyanue. /lanHbIe CHMBOJIBI Ha AHCIDIEe HHOOPMUPYIOT O TOTOBHOCTH BaKy-
YMHOT0 yIIaKOBIIHMKaA K paboTte.

© WORKING

U Jlyisg BXO#a B peKUM YCTaHOBKHM BPEMEHH BaKyyMH-

TIME(S)

sicD TR

BaHMs HaXaTh KIIABHII . BrimrounTcs kpac-
posa KaTh KIIABHIILY KJIFOUUTCSL Kpac
ueii  wHaHKaTop VACUUM  (BakyymmupoBaHue).
JlManaszoH yCTaHOBKM BPEMEHH BaKyyMHPOBaHHs co- [ WORKINE SLoW
ctarisiet ot 0 10 99 cexyH.

~4

SET @ MIDDEL

U 3anmate TpeOyemoe BpeMsi BAKYyMHUPOBAHUS, UCIIONIB3YsI KIABHIIIH u

JI71sl HOATBEPIKIAEHHS YCTAHOBKU BPEMEHU BaKyyMH-

POBAHUS M MEPEX0]a B PSKHM yYCTAHOBKH BPEMCHHU ZMEC) QL]
@ MIDDEL m

razaluy Haxarb KiaBuiny *J. BxirouuTcs WHIU-

karop GAS (3anonHeHue ra3oBoi cMechro). Juama- | L WORKING o Low

30H YCTQHOBKHM BPEMEHM 3allOJHEHMS ra30BOM CMe-

cwio coctaisieT oT 0 o 99 cexyn.

() SEALING

IIpumeuanue. OyHKIUSA razanuu JOCTYyIHA HE BO BCEX MOJENAX BaKyyMHBIX YIIaKOBILHKOB
(MoyJ1b 3amOJTHEHHS Ta30BOM CMECHIO 3aKa3bIBACTCS OTNENBHO). Eciu BaKyyMHBIN YHaKOBIIHK
HE YKOMIUIEKTOBAH CHCTEMOM ra3aluy, yCTAaHOBKA BPEMEHM JAHHOI'O peXHMa aBTOMATUYECKU
IIPOITyCKaeTCsl.

U 3anmate TpeOyemoe BpeMsi ra3aiiuu, UCIONIb3Ysl KIaBHIIH . u g

D JIJ'IH HO}ITBCp)K,]IeHI/IH BBOJa BpeMeHI/I ra3anvu " I1ic- TIME(S) @ HIGH
pexozla B pe}KI/IM }’CTaHOBKI/I BpCMeHI/I 3allanBaHUA s

HAXATh KIJIABHIII BiirounTest  MHAMKAT
axath KIABHILY KJHOUHTCA  MHAMKATOD - § = yoping o Low
SEALING (3amauBanue). B 3aBucMMOCTH OT TOJ-

IIMHBI YIIAKOBOYHOT0 MaTepuaia (BaKyyMHBIX MTAKETOB) 3aJIaeTCsl COOTBETCTBYIOIIECE BPEMsI
3anauBaHusl. J{Mana3oH yCcTaHOBKHM BpeMeHH 3ananBanus coctaniseT oT 0 1o 3,5 cexyH.

U 3agates TpeOyeMoe BpeMsl 3allauBaHUs, UCIIOJIB3 SIKHaBI/IHII/I@ u ;
it peoy p ) Y.

O Jlns monTBepikieHMsT yCTAHOBKHM BPEMEHH 3allanBa- = Sl
HUS W II€pexoJa B PEXKUM YCTaHOBKH BPEMEHHU .

@ @ MIDDEL

® @ MIDDEL

SET

OCTBHIBaHUS HAKATh KIABHUIIY . Bxirounres un- "~ womane — =
nukarop COOLING (octeiBanue). [uana3on ycra-
HOBKHU BpeMEHH OCThIBaHUs coctaBisieT ot 0 1o 9,9 cexyny.

SET

IIpumeyanue. B moMemeHUs X ¢ IOBBIIIEHHOW TEMIEPATYypOll PEKOMEHAYETCS YBEJIWYNTH
BpeMs OCThIBaHUS /1715l TOJTy4YeHUs Oojiee KaueCTBEHHOTO LIBA.
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a I[J'If[ MOATBCPKACHUSA YCTAHOBKM BPEMCHH OCTBIBAHHA W BBIXOJAA M3 PECKHUMaA TIME(S)
®

~

SET

YCTaHOBKH MapaMeTPOB HAXKaTh KJIABUIILY . Ha nucrutee BeicBeTuTCst <Ed>.

© WORKING

U Jlis ycTaHOBKHM TeMIIEpaTyphl 3alauBaHUs HaXaTh

TIME(S)

() VACUUM

KJIABMIITY \=%%) — BKIIOUMTCS WHIUKATOP, COOTBET-
CTBYIOILIMI TEMIIepaType 3alauBaHus (HarmpuMep,
MIDDEL). TlomjepsKkuBaercss TpH TEMIIEPATYPHBIX | L) WORKING
pexxuma: Bbicokasi Temneparypa - HIGH, cpemnss -

MIDDEL wu vu3skas - LOW.

IIpumeuanue. Eciu TpeOyroTcst ocoOble mapaMeTpbl TeMIepaTypbl, 00paTUTECh K MOCTABILUKY
000py1oBaHMsI.

() SEALING

IIpumeuanue. Eciau Bo3HUKaeT MOTPEOHOCTh BAKYyMU3aLUU MaJI€HbKOTO MPOAYKTa B OOJIBIION
Kamepe, PEeKOMEHIYETCsl MCIOJIb30BaTh CHEHUANbHBIA «PP» (monmunponuieHoBbIi) OIIOK s
yMEHbIIIEHH O0beMa BO3yXa B BaKyyMHOH Kamepe, T€M CaMbIM COKpAalllaeTcs BpeMs
Bakyymm3anuu. CrenuanbHbiii PP (momunponiieHoBbIi) 00K MOXHO 3aKa3aTh OT/IENBHO.

BHUMAHME! Cnenutb, 4ToOBl OTBEPCTHE OTKAYKH BO3JyXa B BaKyyMHOW Kamepe ObBLIO
BCEI/1a OTKPHIThIM!

a I[J'I?I BBIKJIFOUCHUA WCIIOJIB30BATh KIIABHUILY  off .

5.3 HAYAJIO PABOTHBI

U TMoakmrounTh KabOelnb SJIEKTPOIUTAHHSA B PO3ETKY C COOTBETCTBYIOUIMM HANPSDKCHHEM U
BKJIFOYUTH BBIKITIOUATEh OOIIETr0 MATAHUS, PACTIOJIOKEHHBIN Ha 3aHEH WM OOKOBOM CTECHKE
KopImyca.

U Jlns BKIIOYEHHS YHAKOBIMKA HAKATh HA MAHEIH yIPABICHUS KIABHUIIY BKIIIO- TIME(S)

4yeHUd o . Ha aucruiee BeICBETUTCH < >,
-_ AR AR

IIpumeuyanue. /laHHbIe CUMBOJIBI HA AUCIUIEE HHOOPMUPYIOT O TOTOBHOCTH BaKy-
YMHOT0 yIIaKOBIIHMKa K paboTe.

© WORKING

U TTomoOpaTh MOAXOIAIIYIO YIIAKOBKY JJIsl BAKYYMHPOBAHUSI IIPOIYKTA.

IIpumeuanue. Heo6Xx0auMO HCIIONIB30BATh YNAKOBKY, KOTOpasi IpU 3allaiBaHUU HE BBIJCISET
TOKCUYHBIX WJIN STOBUTBIX Ia30B.

IIpumeuanue. He pexoMmeHyeTcs ynakoBbIBaTh 3aMOPOKEHHYIO IPOAYKIIMIO, T.K. B Ipoliecce
BaKyyMHUpOBaHUs o0pa3yeTcs KOHIEHCAT, YBEJIMYMBAIOLINI U3HOC BaKyyMHOI'O Hacoca.

U VYcranoButh TpeOyembie mapaMeTpbl pabOThl BAKYyMHOTO YIAKOBIIUKA M MOJ00paTh COOT-
BETCTBYIOIIYIO TEMIIEPATypy 3alavBaHUs JJisl HCIOJIb3yeMOro BaKyyMHOro makera (cM.
nyHKT 5.2).

AKKYpaTHO yJIO)KUTb IPOAYKT, KOTOPBIH CIe1yeT yIakoBaTh, B BAKYYMHBIH MaKeT.

[Ton0XKNTh BaKyyMHBIN ITAKET OTKPBITOM CTOPOHOM Ha 3allavBarOIIUN 3JIEMEHT W NPHUKATh

€ro ¢ NOMOIIBIO CIENUATBHON PUKUMHON PAMKHU.

U Omyctuth npo3pavHyro KPBIIIKY BAKyyMHOM KaMepbl, 4yTh nprkas. [lociae Toro kak Kpsilii-
Ka OyJleT 3aKphiTa, BaKyyMHbIH YIIaKOBIIMK aBTOMATHUYECKH MPUCTYIUT K BBINOJIHEHUIO 3a-
JAHHOM MporpaMMbl M HAYHETCA INPOIECC BaKyyMHUpoBaHUs. Bxiarouutcs HHAMKATOP
WORKING (uzmet mporecc yrnakoBBIBaHHS COTJIACHO 3aJaHHOW MporpamMe, MpH 3TOM Ba-
KyyMHasi KaMepa He OTKPBIBAETCS).

a
a
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IIpumeyanue. He omyckaiiTe KpbIIKy BaKyyMHOM Kamepbl, €CJIM HE YIIaKOBBIBAETE IPOIYKT.
PabGora BakyyMHOro ymHakoBIIMKa «BXOJIOCTYIO» IIOBBIIIAET HHTEHCUBHOCTh HM3HOCA €r0
OCHOBHBIX 3JIEMEHTOB.

U Bo Bpems mpoliecca BaKyyMHUPOBaHUsI, CO3aHHBII B KaMepe BaKyyM OJIOKHPYET BO3MOXK-
HOCTb MOJHATH KPBILIKY BaKYyMHON KaMephl 10 OKOHYAHUS BCETO Mpoliecca yIaKOBbIBAHMUS.
BxiroueHne cooTBETCTBYIOUIMX MHIUKATOPOB COOOIIAET O TEKYIIEM IPOIECCE B BAKYYMHOM
Kamepe.

Korna Bxirouen unnukarop VACUUM, npoucxoauT yaaieHue BO3Iyxa M3 BaKyyMHOU
kaMmepsl. Ha cBeroanoaHoM aucruiee UaeT oOpaTHbIM OTCYET OCTaBLIETrOCs BPEMEHU yAalleHUs
BO31yXa M3 Kamepbl. BakyyMMeTp moka3bIBaeT ypoBEHb CO3/IaHHOTO BaKyyMa B BaKyyMHOMH Ka-
Mmepe.

[To oxoHYaHMM BaKyyMHpOBaHUs BKJIOYaeTcst nHANKaTop GAS M HauMHaeTCs 3aroiiHe-
HUE BaKyyMHOW KamMephl a30THOM cMechio. Ha cBeToamomHOM aucruiee uaeT oOpaTHbIA OTCYET
OCTaBIIEroCsl BpEMEHU Ipoliecca razauuu. Ecian B HacTpoiikax nmapaMeTpoB BpeMsl ra3aluu Obl-
JIO YCTaHOBJIEHO HYJIEBBIM, 3TOT MPOLIECC MPOIYCKACTCS] M HAUMHACTCS CIEIYIOMINN, UAYLIIUHI 10
IporpaMMe.

IIpumeyanue. OyHKIMA Tra3aluy JOCTYIIHa HE BO BCEX MOJENSIX BaKyyMHBIX YIaKOBIIHKOB.
Ecnu BakyyMHBIN yIaKOBIIMK HE YKOMIUIEKTOBAH CUCTEMOMW ra3anuy, JaHHBIM IPOLEcC aBTOMa-
THYECKH IPOIYCKAETCH.

Korna Bmouaercs naankarop SEALING, nporcxoaut 3armanBaHie BaKyyMHOTO ITaKeTa
IIpY TIOMOIIM HarpeBaTeapbHOro 3jaeMeHTa. Ha cBeToaumonHoM auciiiee UaeT oOpaTHBIA OTCUET
OCTaBILErOCsl BpEMEHU 3allauBaHMsl.

[Tocne 3amavBaHUs] HAYUHAETCS MPOLIECC OCTHIBAHMUS M BKJIKOYAETCS WH]IH- TIME(S)
katop COOLING. OctriBanue npeaoTBpamiaeT 1eGopManunio mBa 1 00pa3oBaHus
B HEM ITy3bIPHKOB BO3/yXa Cpa3y mHocie 3anaiku. B 370 BpeMs BakyyMHBIN yIia- [’_-M_-ﬂ
KOBUIMK HE BBINOJHSAET HUKAKUX ONepalyii, a Ha CBETOJUOJHOM JIUCILIEE BBICBE-
yugaercs < [0 >,

[To oxoHUaHuM mporecca OCTHIBAHUS BaKyyMHasl KaMepa 3arloHICTCS BO3- [ mmes)
JIyXOM, TO3BOJISISI OTKPBITh MPO3PAYHYIO KPBIIIKY (HEKOTOPBIE MOJICIH BaKyyMHBIX ~
YIaKOBIIMKOB OOOpPY/JOBaHbl MEXaHHW3MOM aBTOMATHYECKOI'O IMOAbEMAa KPBIIIKU g x|
BaKyyMHOM KaMephl TIOcJie MPoIeypbl yakoBku). Ha aucriee BeicBeTuTest <Ed>. —

@ WORKING

© WORKING

U Tlocne nporecca yrnakoBbIBaHHS M3BJICYb YIAKOBAHHBINH MPOAYKT U3 KaMephl U
IIpU HEOOXOIMMOCTH ITOBTOPUTH MPOLETYPY YIIAKOBBIBAHUS CO CIIEIYIOIIUM IIPOTYKTOM.

Ipumeuyanue. [Ipu HEyAOBIETBOPUTEILHOM KadecTBE YNMaKOBKUA cM. Paszmen 6 mis pemeHus
BO3HUKILEH POOIEMBI.

U Ilo oxoH4aHHMM BCeX pabOT BHIKIIOYUTH MMTAHUE BAKYYMHOT'O YIIAKOBIIKKA M BHIHYTh KaOeib
3JIEKTPOIUTAHUS U3 PO3ETKH.

BHUMAHMUE! B ciyyae BO3HMKHOBEHHSI YTPO3bl 310POBbI0 MJIH ONIACHOCTH MOJIOMKH Ba-

AN

KYYMHOT0 YNAaKOBIIMKA HMCHOJb30BaTh «KHOMKY aBapHiiHOW OCTaHOBKH» ™) |
YnakoBHIMK HeMeAJIeHHO MpeKpamaeT padoTy, B BAKYYMHYI0 KaMepy 3aKauMBaeTcsl BO3-
AYX M OTKPBIBAETCs MPO3payHasi KPBIIIKa KaMephbl.
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6 BO3MOXHbIE HEUCITTPABHOCTU U PEKOMEHOALINA
MO YCTPAHEHUIO

Bo3MokHbIe HEHUCITPABHOCTHU BaKyYMHOI;'I CUCTCMblI 1 BAKYYMHOI'0O HaCcOCa HUX BCPOSATHLIC
MPUYMHBI ¥ PEKOMEHJAIMH 110 YCTPaHEHHIO Tpe/cTaBieHbl B Tabmuie 6.1. Bo3MoxxHbie Hewc-
MIPABHOCTH 3aIlauBAIOIIETO dJIEMEHTA MPEACTABIICHBI B Ta0IHUIIE 6.2.

[Tpr HEOOXOIMMOCTH MOXKHO 3aKa3aTh 3allacHbIC YaCTH Yepe3 CBOETO MOCTABIIUKA.

Ta6muna 6.1 — Bo3MoxHBIE HEHCITPABHOCTH BAKYYMHOT'O HACOCA M BAKYYMHOM CHCTEMBI

Onucanue
HEMCNPABHOCTH

BepositHasi npuunHa

PexoMenganum mo YCTpAaHECHUIO

BakyymHbIli ynakoB-
UK HE paboTaer.

OTKIIIOUEH BBIKIIFOYATENb 00-
Iero MuTaHuAa ynaKOBIHI/IKa.

Bxittounts nutanue (BBIKIIOYATEIh
PACITIOJIOKEH PSIZIOM C Pa3beMOM TTH-
TaHMs Ha 3aJHel Wil OOKOBOM CTEH-
K€ KOpITyca).

OTKITF0YEH KOHIIEBOM BBIKITIO-
Jartelb (CpabaThiBacT MPH 3a-
KPBITHH KPBIIIKH BaKyyMHO#

KaMepbl).

3aKpBITh IPO3PAYHYIO KPHIIIKY Ba-
KYYMHOH KaMephl.
OTperynupoBaTth MOJI0KEHUE KOH-
I[EBOTO BHIKJIFOYATETIS.

[ToBpexneHo pene BpeMeHu
BAaKyyYMHOT'O Hacoca.

OOpaTuThCs B TEXHUUECKYIO CITYKOY

[ToBpexneH aBUraTenb BaKy-
YMHOT'0O Hacoca.

OOpaTuThCs B TEXHUUECKYIO CITYKOY

B BakyymHOI1 Kamepe
CO3J1a€TCS HU3KHI Ba-

KYyM.

M3HOI11IEHBI OCHOBHBIE JJIEMEH-
Thl BAKYYMHOI'O Hacoca WIH
HACOC MOBPEXKJICH.

OOpaTuThCs B TEXHUUECKYIO CITYKOY

HemmnorHoe coenunenne oTBO-
Js1el TpyOKu BaKyyMHOI'O
Hacoca Wwin TpyOKa moBpex/ie-
Ha.

[ToBpexnena kamepa 3ananku
10]] 3aI1aUBAIOLIUM 3JIEMEH-
TOM.

OOpaTuThCs B TEXHUUECKYIO CITYKOY

CHUIMKOHOBBIN YIIJIOTHUTEINb
BAKYYMHOW KPBILIKHU ITPOITYC-
KaeT BO3AYX.

[IpoBepuTh, NPAaBUIBHO JIU YJI0KEH
CUJIMKOHOBBIN YIIJIOTHHUTEIb B Ka-
HAaBKE€ BaKyyYMHOM KPBIILIKH.

[Ipu noBpex1€HNH, 3aMEHUTD CUIIH-
KOHOBBII YIUIOTHUTEJIb.

HenocraTouHslil ypoBeHb Mac-
Jla B BAKYYMHOM HacoOCe€.

3anuTh Maclio 10 TpedyeMoro ypos-
H.

VY CcTaHOBIIEHO HEAOCTATOUYHOE
BpeMsI BaKyyMHUPOBaHMUA.

VBEIUUUTh BPEeMs BAKYYMHUPOBAHUS
B HACTPOWKE MapaMeTpOB pabOThI
yrakoBIuka (CM. TyHKT 5.2).

He otkpsiBaeTcs Ba-
KyyMHasi Kamepa.

3aKpbIT BO3AYXOOTBOISAIIHMA
COJIEHOUTHBIN KJIamaH.

JI1s yIIakoBIIMKOB, YKOMIUIEK-
TOBAaHHBIX ABTOMaTH4YECKUM
ITOABEMHUKOM KPBIIIKH BaKy-
YMHOH KaMephbl, IOBPEXICH
MOTOp ITOABEMHOTO MEXaHU3Ma
WM MEXAHU3M 3aKJIMHUIO.

OOpaTuThCs B TEXHUUECKYIO CITYKOY
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[Tocne BakyymupoBa-
HUS B YIIAKOBKE C
MIPOJIYKTOM OCTAeTCsI
BO3JIyX.

HenpaBunbHoe pa3menienne
BaKyyMHOI'O IaKeTa Ha 3arau-
BaroIIeM dJIEMEHTE.

[TonoXkuTh BaKyyMHBIN ITAKET OT-
KpPBITOM CTOPOHOM Ha 3aMauBarOLINNA
3JIEMEHT U MPUKATB €r0 € IOMOILBIO
CHELMATIbHON NPUKUMHON PAMKH.

HepaBHomepHoe pactipenene-
HUE JABJICHUS 3al1auBaIOILIErO
3JIEMEHTA Ha 3alanBaeMyro 00-
JIACTh ITAaKeTa.

[IpaBMIIbHO YCTaHOBUTH CUIMKOHO-
BbII YIJIOTHUTEb OTBETHOM YaCTH,
PACITIOJIOKEHHBIN HA MPO3pavyHON
KPBIILIKE BAKYYMHOM KaMephl.
OOpaTUTHCS B TEXHUUECKYIO CITYKOY

ITocTopoHHUE 3BYyKH
wiu apede3kaHue Bo
BpeMs paboThI Baky-
YMHOTO YIaKOBIIHKA.

[TocTopoHHUMI 3ByK MOTOpa Ba-
KYYMHOTI'O Hacoca.

OOpaTuThCs B TEXHUUECKYIO CITYKOY

3akynopuiioch BO31yx03a00p-
HOE OTBEPCTHE WUJTU TPyOKa Ba-
KYYMHOI'0 Hacoca.

Y6parh npeaMeT, BEI3BABIIH 3aKy-
MOPKY BO3yX03a00pHOI0 OTBEp-
CTHSL.

HenocratouHslil ypoBeHb Mac-
J1a B BAKYYMHOM HAacoOCe.

3anuTh Maclo 10 TpedyeMoro ypos-
Hs (cM. iyHKTBI 7.2 11 7.3).

B BakyyMmHBII HACOC 3AJIUTO
MacJo, He IPEAHA3HAYEHHOE
JUIA JAaHHOTO TUIIA HAacoca.

3aMeHUTh Maciio (CM. MyHKTHI 7.2 U

7.3).

BakyyMmHbIii ynakoBiuk pado-
TaeT J0JIT0€ BpeMsl Wik pado-
TaeT B YCIOBHAX ITOBBIIICHHOM
TEMIIepaTyphbI.

ObecneynTh BaKyyMHOMY yIaKOB-
[IMKY JOCTaTOYHYIO BEHTHIISIHIO.
ObecneunTs 10CTYI BO3AyXa K BEH-
THWISIIMOHHBIM OTBEPCTHSM Ha KOP-
yce YIaKOBIIHKA.

HewncnpaBrocts MOTOpa niu
COJICHOMJTHOTO KJIaITlaHa BaKy-
YMHOT0 Hacoca (M3HOC WITH T10-
BPEKJICHHE).

OOpaTuThCs B TEXHUUECKYIO CITYKOY
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Tabmuia 6.2 — Bo3Mo)KHBIC HEMCTIPABHOCTH 3aIIAaUBAIOIIETO dJIEMEHTA

Onucanue
BepositHasi npuyuHa PexomMenganum 1no ycTpaHeHHI0
HEUCIPABHOCTH
HarpeBarenbHblit HarpeBatenbHblil anemeHT no- | [IpoBepUTh KOHTAKThl HArPEBATEIb-

JJIEMEHT HE 3aI1auBacT
YIIAKOBKY.

BPECKIACH UJIU OTCYTCTBYCT €I0
IIUTaHUEC.

HOT'O JIEMEHTA.
[Ipu noBpe)IEHNN 3aI1auBaOIIETO
9JIEMEHTA BBIIIOJIIHUTH €r0 3aMEHY
(cM. myHKT 7.2).

OOpaTuThCsl B TEXHUUECKYIO CIYKOY

He ycranosnen napamerp pa-
00TBI HarpeBaTEILHOIO AJIe-
MCHTAa WJIK BpEM HarpeBa 3a-
MAauBAIOLIET0 3JIEMEHTa ycTa-
HOBJICHO «0».

Y CTaHOBHTH APYyroe 3Ha4eHUE (CM.
nyHKT 5.2). JlnanasoH ycTaHOBKH
BPEMEHH 3allaMBaHUs COCTABIIACT OT
0 mo 3,5 cexyH.

He pabotaet coneHonHBIIM
KJIallaH; KaMepa 3ananKu He
paciImpsieTcsl ¥ He MPUKUMAET
CBAPUBAIOIIYIO IJIAHKY K OT-
BETHOM YaCcTH WJIM Kamepa 3a-
ITaliK1 MIOBPEKCHA.

OOpaTuThCs B TEXHUUECKYIO CITYKOY

HeynosnerBopurens-
HOE Ka4eCTBO 3allaliKu
(mpUCYTCTBYIOT He-
crassHHbIE 00J1aCTH,
My3BIPHKH BO3TyXa,
III0B JIETKO PacXOJUT-
Csl IPH HE3HAYHTEIb-
HOM YCHJIHH).

I'psA3Has MOBEPXHOCTH 3amau-
BaeMoii obisacTu.

OuMCTUTH TOBEPXHOCTH 3allauBae-
MO 00J1aCTH UM UCIIOJIB30BAThH HO-
BYIO YIIAKOBKY.

Henocratounoe Bpems Harpesa
3aI1anBAIOILErO YIEMEHTA WIH
HU3Kas TEMIIepaTypa 3alanKH.

YBennuuTh BpeMs 3alaiiky Uiv TEM-
neparypy HarpeBa B HaCTpoMKax mna-
paMeTpoB paboThI (CM. IyHKT 5.2).

CnaOblil IpUKUM CBapUBaIO-
1IeH TUIAHKYU U3-3a HEJl0CTa-

TOYHOTO JIaBJICHUS B KaMepe
3anaiKy.

OOpaTuThCs B TEXHUUECKYIO CITYKOY

[Tocne 3anaiiku B 1IBE PUCYT-
CTBYIOT IIy3BIPBKH BO3yXa U3-
3a HEI0CTaTOYHOI'O0 BPEMEHU
OCThIBAaHMNAI.

YBenmnuuTh BpeMsl OCTBIBAHUS IOCIIE
3anaiiky B HACTPOMKAaxX MapaMeTpoB
pabotsl (cM. MyHKT 5.2).

3anauBaroias TiaHKa oBpe-
XK7eHa win JehopMupoBaHa.

OOpaTuThCs B TEXHUUECKYIO CITYKOY

IIpumeyanue. PexoMeHIaNK 110 YCTPAHEHHIO, ONMCAHHbIE B TAaOJIHIIe HEMCIIPABHOCTEH, HE Ta-
PAHTUPYIOT pelIeHNe BO3HUKIIEH pooiemsl. [Ipr HencpaBHOCTH PEKOMEHIYETCSI 0OpaTUTHCS
B TexHu4ueckyro ciayx0y INDOKOR
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7  OBCNYXUBAHUE U PEMOHT

BHUMAHME! Ilepen npoBenenrneM 00CITyKUBaHUS WJIM PEMOHTOM BaKyyMHOT'O YIIAKOBIIIUKA
1oJ1a4a JIEKTPOIUTAHUS JTOJKHA OBITh MTOJTHOCTHIO OTKIIF0UeHa!

* PaboThl 0 00CTY)KMBAHUIO BAKYYMHOTO YIIAKOBIIHMKA JIOJDKEH BBIONHSITH TOJBKO KBAIA(DH-
LIMPOBAHHBIN CIIELIMAJIHUCT.

* Bce BUJIBI pEMOHTOB JIOJDKHBI BBITIOJHATHCS CHCIIHATM3UPOBAHHBIMU TPEANPUATHSIMHA 10 00-
CITY>KWBAHHIO U PEMOHTY 000PYI0BaHUS.

* PaboThl Mo 3aMeHe HarpeBaTeIBHOrO JIEMEHTa CJeAyeT Ha4MHATh He paHee, yem depes 20
MUHYT IIOCJI€ MPEKpaImieHus paboThl BaKYyMHOT'O YIAKOBIIMKA M TIOJHOTO OTKIIOYCHHS OT
3JICKTPOTUTAHHUS.

* 3anuBaTh B BaKyyMHBIM HAcCOC TOJIBKO MAacJyio, CHEIUAIbHO MPETHA3HAYCHHOE ISl TaHHOTO
THIIA Hacoca.

e Cneauth, 4TOOBI MPU yYCTAHOBKE HOBOTO CHUJIMKOHOBOTO YIUIOTHUTENS KPBIINIKKM BaKyyMHOMH
Kamepbl OH He ObUT HATSHYT.

7.1 3AMEHA HAT'PEBATEJIBHOI'O 2JIEMEHTA

Omnwucanue neiicTBUI 3aMEHBI HATPEBATEIILHOTO AJIEMEHTA TOJPOOHO OMHMCAHO MO IIaram
¢ ¢poTorpadusmu.

Buumanue! PaGoTsl o 3aMeHe HarpeBaTeNLHOTO JJIEMEHTa ClIeAyeT HAYMHATh HE paHee, 4eM
yepe3 20 MUHYT 1ociie peKpamieHust padoThl BAKyyMHOTO YITaKOBIIMKA U TMOTHOTO OTKITIOYCHUS
OT AJIEKTPONUTAHUS.

~ —

®oto 1 doto 2
Ilar 1. AKKypaTHO CHSTbH C HAIPaBIIAIONIMX OJIOK 3armauBaroiux sneMeHToB (Gporo 1 u 2).

doro 3 doro 4

Ilar 2. Vcnons3yst KPeCTOBYIO OTBEPTKY, BBIKPYTHTH BHHTBI, KPEILAIIHE MPOBOJA IMHUTAHWUSI,
MOAXO/IAIINE OT KOHTAKTOB BaKyyMHON KaMephbl K CBApHOM IJTAHKE M BBIHYTH BECh OJIOK 3ariau-
BaloIIKX 3JeMeHTOB ((oTto 3).

BBIKpYTHTH BHHT Ha HIDKHEH Y4acTH CBAPHOMW IUIAHKH U OTACIUTH KOHCTPYKIIUIO 3aIaHBaIOIIETO
3JIEMEHTa 0T OaKeTUTOBOM petiku (poto 4).
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doto 6

Ilar 3. BeIKpyTUTh BUHT, PACIIOJIOKEHHBIN MO HEHTPY OaKETUTOBOW PEHKH, KOTOPBIA KPEHT
tedoHoByi0 JeHTY (poTo 5).

BoinyTh Kpail Te(OHOBOM JEHTHI TakK, YTOOBI OBLIO BUAHO PACIONOXKEHHYIO MOJ HEll 3amaed-
Hyto JeHTy. Eciu 3amaeyHast jJeHTa UCIpaBHA U €€ MOXKHO MPOJI0JIKATh UCIIOJIb30BaTh, HEOOXO-
Mo tmiepeitd K mary 9. Ecnm yeHTa moBpekieHa, BBIOJHUTH ONMCAHHBIC HIDKE JTECHCTBHS
(marm) mo ee 3aMeHe.

doto 7 dorto 8

Ilar 4. Vicionb3yst rae4HbIi K04, PACKPYTUTh Faliky, Kpersiiyue IpoBoia MUTaHUs, TOAX0 15~
ye K 0aKeTUTOBOM peiike u 3anaeuHou Jiente (¢poro 7 u 8).

doto 9 doto 10

Ilar 5. [TanbiieM BBITOJIKHYTh BUHT KpPEIUICHUs 3amacuHoi JeHThI (GoTo 9) M BEIHYTH €ro U3 OT-
BEPCTHS IIPU MTOMOIIY LIHUITIOB WM Iu1ockoryoues (¢poro 10).
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doro 11 doro 12

Iar 6. [ToAroTOBUTH OTPE30K 3alaeyHON JICHTHI MOJXOISAICH JJIMHBI, BBIIPSIMHUTH €T0, a T
HEOOXOUMO - M30THYTh COOTBETCTBYIOMIMM 00pazom (doto 11).

BcraBuTh BUHT KPEIUIEHHS B OTBEPCTHE, TEM CaMbIM, 3a()MKCUPOBAB JIEHTY ¢ OJHOr0 KoHIa ((ho-
T0 12).

y

. A
®oto 13 ®oto 14
Ilar 7. 3aTsaHyTh BUHT KperuieHus JeHThI (poTo 13).

VYII0XKUTH JICHTY B/IOJIb OAKEITUTOBOM PEUKH MO0 MECTY CITAWBaHUS 10 KPETUICHHS X U30THYTH 110
dopme (dorto 14). Ecnu ieHTa CAUIIKOM UTHHHAS, JTUITHEE HEOOXO0AUMO OTPE3aTh.

N

doro 15 | doro 16

Ilar 8. BcTaButh Apyroi H30THYTHIM KOHEII JICHTHI B OTBEPCTHE OaKkeauTOBOM Tutanku (hpoTo
15) u xopormio 3apukcupoBaTh ero BUHTOM (hoTo 16).

doro 17 doro 18

Ilar 9. [ToaroroBuTh Te(IOHOBYIO JICHTY MOAXOAAIIEr0 pa3mepa u bl (Goto 17), npuxats
ee MoBepX 3araevHoi JeHThI (hoto 18), a BeICTyMaroIIKe JIUITHIE Kpasi aKKypaTHO 00pe3aTh.
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doro 19 doro 20

Ilar 10. Mcmonp3ys MWIO WIA JPYrod OCTPBIA MPEIMET, aKKYPAaTHO MPOTKHYTH TE(HJIOHOBYIO
JeHTy B Mecte Kperienus BunTa (poto 19). [prxkaTh peiiky U 3aKpenuTh e¢ MPH MOMOIIU BUH-

ta (poto 20).

doro 21 doro 22

Ilar 11. 3akpenuTh MPOBO/IA MMUTAHUSI Ha KOHTAKTaX OakenToBOM miaHku (¢poro 21) u cobpars
BCIO KOHCTPYKIIMIO CBapHO# Tutanku (poto 22).

doro 23 doro 24

lar 12. 3akpenuTh BUHTaMU TIPOBOJIA TUTAHHUS, ITOAXOISAIINE OT CBAPHOH TUIAHKH K BaKyyMHOM
kamepe (poto 23), 1 HaETh HA HAMIPABIIAIOIIKME OJIOK 3aIManBalOIIKMX 3JeMeHTOB ((oTo 24).
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(1) BakyymHas kamepa;
(2) mpospauHas KpbIIIKa BaKy-
YMHOH KaMephl,

(3) mpaBast mapHupHas METIIS; - 16
(4) neBas mapHUpHAS METIIS; 4
(5) ochk mapuupa; % é 1
(6) mpasblii mApHUP; g S °
(7) neBblii apHuUp; 2
(8) rasonamonHsrOIIas TPYyOKa; 4 - 10
(9) ocHoBa KperIeHHs HarpeBa- : =1

TENBHOTO BJIOKA; == : 5

(10) pamka kperuieHHs 3arianBa-
rouiero 0J10ka;

(11) 6akenuroBas peiika;

(12) otBOX OT ra3zoBoro OGasIOHA,;

(13) mocamouHas peiika,

(14) cumukoHOBasI IPHKUMHAS
[JIAHKA; u

(15) moaxiaaka moj GONTHI; } L

(16) 3anaunBaroras JIeHTa, =

(17) npmxumHas ormopa;

(18) mpmKUMHO#M MPYTOK;

(19) TedpionoBast JieHTA,;

(20) npmxumHas peiika TedIoHo-
BOM JICHTHI,

(21) BUHT NPMKUMHOU PEHKH;

(22) nmpoknaaka (yiOTHUTEb).

Pucynok 7.1 - IlokOMIIOHEHTHOE MpeACTaBIEHUE MOIYJIsl BAKYYMHON KaMepbl
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7.2 3AMEHA MACJIA BAKYYMHOI'O HACOCA “XD020

Ornucanue ACHCTBHI 3aMEHBI Maclia BaKyyMHOTO Hacoca s moxened “XD020” mo-
ApoOHO omucaHo 1o maram ¢ Gororpadusmu. CxeMaTHYeCKUi BUJ BaKyyMHOT'O Hacoca M €ro
OCHOBHBIC 3JIEMEHTHI IPEICTABICHBI HA pUCYHKaxX 7.2 u 7.3.

Buumanmue! Ilepen HawamoM 3aMeHBI Maciia BAKyyMHOTO Hacoca 3JIEKTPOIMTAHHUE BaKy-
YMHOTO YIaKOBIIUKA JTOJHDKHO OBITH MOJIHOCTHIO OTKIIOUYeHO! HeoOXxoammMo HCeImob30BaTh TOIb-
KO CIIeIMaIbHOE Macilo, MpeJHa3HaYeHHOE Ui BaKyyMHBIX HAacOCOB. lcmoibzyemoe macio
NoJKHO OBITh Ne68 mim Nel(0O. Ilpu ropu30HTAIBEHOM IOJOXKEHHUH BaKyyYMHOTO YITAaKOBIUKA
YpOBEHb Maciia B Hacoce J0JDKEH ObITh He HiKe 1/3 B OKOIIIKe ypOBHS Maciia ¥ He Bbimie 1/2.

P
e TR 4
doro 1 doro 2

IIar 1. Ha G0okOBOIW CTOpPOHE BAaKYyMHOT'O YIAKOBIIHMKA CHATh METALIMYCCKYIO IUIACTHHY, 3a-
KPBIBAIOIIYIO JOCTYI K OTBEPCTHIM 3aMEHbI Macjia BAKYYMHOT'O Hacoca.

[Tpr momon rae4Horo KIF04Ya BBIBUHTHTH MPOOKY CIIMBAa Macja, PaclolOXEHHYIO Ha JTHHUIIEC
BaKyyMHOTro Hacoca (cM. ¢oto 2). CiuTh Macio uepe3 OTBEPCTHE, a M0 3aBEPIICHHUIO TUIOTHO 3a-
BHHTHTH MPOOKY.

doro 3 doro 4

Ilar 2. BeIBUHTUTE MPOOKY OTBEPCTHS I 3amuBa Macia (cM. goto 3).
3anuth Macio g0 ormetku 1/3 ...1/2 ypoBus macna (cM. oto 4).

Ipumeuanue. Eciu ypoBeHb Macia mpeBbiliaeT 1/2, BO3HMKAET MOBBIIICHHOE PACIbLICHUE
Macia BO BpeMs pabOThl BAKYYMHOT'O yrakoBiuka. Eciu ypoBens mMacia Menbine 1/3 mosoxe-

HUS 10 OTMETKH, B pabodeM peXrMe CTETIeHb CO3JJaHHs BaKyyMa Oy/IeT HIKE.

Ilar 3. Ilo 3aBepmieHUI0 BceX padOT IJIOTHO 3aBHHTHUTH MPOOKY. Y CTAaHOBUTH Ha MECTO 3aIlIHT-
HBIM KOXYX, 3aKPBIBAIOIINN JOCTYI K HACOCY U BHYTPEHHUM YacTsIM.

24



JlocTym K OTBEpCTHSAM JIJIs1 3aMEHBI Macja B BAKYYMHOM HACOCE 3aKphIBA€T METaIHye-
cKas miacTuHa (KOXyX), pacrioioKeHHast Ha O0KOBOM CTOPOHE YITaKOBIIHKA.

(1) - oTBepcTHE /IS 3aIMBa MACIa,;
(2) - otBepcTHE AMIs cMBa Maca.

Pucynok 7.2— PacnionoxeHrne oTBepCTHH 715l 3aMEHBI Maciia BakyyMHoro Hacoca monenu 020

Jnis 3amensl GribTpa (4), He0OX0aUMO MoCeI0BaTeIbHO CHATH cHavana: (7), (8), (9),
(10), a zatem (1), (2), (3), (4), (5), (6).

(1) - 6our;
(2) - kpbika;
(3) - mpokiaka;

(4) - punsTp;

(5) - ymioTHUTEH
(mpokanka);

(6) - npyxuHa,;

(7) - BuHT;

(8) - mpokaaka maas;

(9) - mpoknaaka 60Jb-
miasi;

(10) - pesunoBas mpo-
KITaJIKa;

(11) - BakyyMHBIif HacocC

7 monenu 020.

Pucynok 7.3 - Cxema 3J1eMEHTOB BaKyyMHOTO Hacoca mojenu 020
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7.3 CXEMATHUYECKHWHA BUJ BAKYYMHOI'O HACOCA

l'azonanonssomas pr61<q:

BakyymHas kamepa @

T"a30BbIi OaI0H

Bakyymmerp

Baxyym-
HBIN

HACOC
YV1- Bo3nymIHbIHA Ki1aliaH BCAaChIBAHUS
YV2- ra30BHIi 3aIpaBISIONINI KIaTaH

YV 3- BO3IyUIHEII CTpaBIMBAIOIINI KIIallaH

il

Bbamon ¢ razo-
BOM CMECKIO

CxeMa BaKyyMHOT'O YIIaKOBIIIMKA C CUCTEMOW ra3ariuu

—

Bakyymnas kamepa |

T"a30BbIii OamIoH

YV1- Bo3nymIHbINA Ki1aliaH BCAaChIBAHUS

. . Bakyymmerp
YV2- Bo3nyUIHBII CTpaBIMBAIOIINI KIIallaH

CxeMa BaKyyMHOTO YIAKOBIIHKA C POH3BOIMTEIHHOCTHIO BAKYYMHOTO Hacoca 6oee 20 m°

e

Bakyymnas kamepa H@

T"a3oBEIit OamIo

—l

Bakyym-
HBIH YV
HACOC
O

YV1- Bo3nymIHbINA Ki1aliaH BCAaChIBAHUS

BakyymmMmer
YV2- BO3MyIIHBINA CTPABIMBAIOIINN KiIanlaH vy P

CxeMa BaKyyMHOTO YITaKOBIIMKA C IPOU3BOUTEIBHOCTIO BAKYYMHOTO Hacoca 10 M
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