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1. HABHAYEHUME

ABToMat OIMHHBIN (AmNmapar 3JeKTpUdYecKuid sxapounsblii) Toprosoii Mmapku CUKOM (SIKOM) s
NPEaNpUsATHI 00IIECTBEHHOTO MUTaHUA (CTOJOBBIX, Kade, OUCTPO U T.II., a TAK)KE MHUIIEBBIX MTPOU3BOCTB)
tun PK, momens PK-1.2.30, B manpHelimiem Amnmapar, mpeaHa3HA4YeH I JKapKU OJMHYMKOB KPYTIIOM
(opMBI U3 MIPECHOTO TECTa B HEMPEPHIBHOM peKuUMeE. ANIMapar CIpPOEKTUPOBAH C pacue€TOM Ha JJOCTATOYHO
MHTCHCUBHOE HCIOJb30BAHUE, OJHAKO TMpPH OKCIUTyaTallkd, B TeueHHe pabodell CMEHbI, Ccleayer
perIaMeHTHpPOBaTh TEXHOJIOITMUECKUE NTEPEPHIBBI, HEOOXOAUMBIE AJIsl IPOBEIEHUS €70 CAHUTAPHOW OYMCTKU
(c u3BIEUEHUEM CHEMHBIX YacTEH) U IPUBEIEHUS I1OCIE OUUCTKU B UICXOJHOE COCTOSIHUE. Annapar JOJKEeH
paboTaTh TOJNBKO B 3aKPHITOM IOMEIIECHHUH, 3AIUIIEHHOM OT BETpa, ¢ NPEAOTBPALICHUEM JIaKe MalleHInei
OIIACHOCTH KOHJIeHcaluu Biard. Kpome Toro, ero cieayer ycraHaBiIMBaTh Ha UI€aJIbHO YCTOMYMBOM CTOJIE,
IIPEyCMOTPEB COOTBETCTBYIOIIME 3ALUTHBIE CPEACTBA, HAPUMEP AJI TOrO, YTOOBI MCKIIOYUTH JOCTYII
IIOCTOPOHHUX JIMI] K YCTpOoHcTBaM Anmapara.

2. KOMILJIEKT IMOCTABKH
B xomruiekT nocraBku ABTOMAaTa BXOJIST:
* | ABTOMar B cOope 1 .
* | [Tacnopt 1 mT.
* | PykoBOJCTBO 1O 3KCILTyaTallMK 1 mT.
* | KoMIUIeKT ynmakoBKu 1 wr.
Crémuble yacTu:
* | Manunynsarop 1 (nepegHuii) 1 mT.
* | Manunymsrop 2 (3axHuit) 1 .
* | Hozarop 1 wr.
* | Konmp 1 mT.
* | Curo 1 wr.
* | BanHouka 1 mT.
* | Ckpebok 1 mr.
« | EMKoCTB 17151 TecTa ¢ 103MPYIOMINM HAKOHEYHUKOM 1 mT.
. Tlonka ng émkocTeit 1 mrr.
* | [ToamoH A7st TOTOBBIX OJMHOB C CETYATHIM BKIIAJIBIIIIEM 1 mT.

3. YCTPOMCTBO U TIPUHIIUII JEVCTBUS
3.1. B TeXHOJIOTHYECKOM TpoIecce )KapKu OJMHYMKOB y4acTBYIOT (cM. Puc.1):

e Kopnyc Anmapara (1) ¢ ycTaHOBIEHHOW B HEM JIBYX KapOYHBIX MOBEPXHOCTEH: 00XKAapKH MEepBOH
CTOPOHBI OJIMHHOW 3aTOTOBKH, 00’KapKH BTOPOI CTOPOHBI OJIMHHOM 3arOTOBKH,

e KapeTka g03aTopa (3), B COCTaB KOTOPO# BXOIAT: KapeTka, n03atop (6), komup (7), Buika 103aTopa,
¢uxkcatop nozaropa, cuto (8), MOBOIOK MPUBO/A J03aTOPA, PYKOSTKA YCTAHOBKH 3a30pa, MOJCTABKa
U1 EMKOCTH ¢ TecToM (9), EmkocTb u1s TecTa (14) ¢ no3upyromuM HakoHeuHUKoM (13);

e KapeTka MaHUMYIATOPOB (2), B cOCTaB KOTOPOW BXOMAT: KapeTka, MaHumyistop 1 (nepemuwuii) (4),
MaHumynsaTop 2 (3axuuii) (5), ToIKaTeNb TOBOUNKA,

e BanHOuka (11);

e ckpebOok (15) ycraHosieHHsIi B onopsl (16);

e MOJJIOH 15 TOTOBBIX O1HOB (12) ¢ cetuatbim BrutazpiiieM (10).







3.2 OcHOBHBIE OpraHbl YNpaBIECHHUS M CUTHAJIM3alMU AmnapaTa pa3MElIeHbl Ha IaHENIN YIpaBJIECHUs.
[lanens ympaBiieHUS pacloOOK€HA Ha BEPXHEW KpBIIIKE BBIHOCHOTO IPUOOPHOTO OTCEKa, KOTOPBII
HaXOJUTCsI Ha TOPLEBOM CTEHKEe Kopmyca Amnmapara ¢ MnpaBoil cropoHel. Ha manenu ymnpaBieHHs

pacnosioxeHsl (cnpasa Hajieso) (Puc.2):

4 [

Puc.2.

° Ky.]'[a‘{KOBHﬁ MNEPCKIOYATCIIb I10Ja49U JICKTPOIIMTAHUA HA AnnapaT @ ;

e MHIMKATOPHAs JIaMIla, CATHAIM3UPYIOLIAs O 110/1a4e IEKTPONIUTAHU Ha AMIapar;

e VHJMKATOpHAas JamIla, CATHAJIU3UPYIOLIas O HArpeBe KapOyHOU IOBEPXHOCTH;

o o °C
¢ KIIABHIIHBIN IICPCKIOYATCIIb BKIIKOUCHUA HAIr'peBa KAPOYHOH ITOBEPXHOCTHU k ;

e Taiimep "Bpems xapku" (mkasa Taiimepa ycranojena B quanasone (0-60) cex.);

e KJIABHIIIHBIN MEPEKII0YATENh paOOTHI MPUBOJIA KAPETKH J103aTOpa g ;

e KJIABUIIHEINA IEPEKITIOYATETh PAGOTHI IPHBO/IA KAPETKH MAHHITYIISATOPOB |~ | .

3.3 ®opmoBaHue OJIMHHOM 3arOTOBKM OCYIIECTBISETCS IOCPEICTBOM OTCAJKM TecTa J03aTOPOM Ha
HIEPBYIO JKapOUHYIO TOBEPXHOCTh (30Ha OOXKapKu TeEepBOW CTOpOHBI). Jlanee, MO MCTEUYECHHH BPEMEHHU
apKH, 3aJaHHOro TtaiiMepoM "Bpewms skapku", Mmpu NOMOIIM MaHUMyIsTopa | OJMHHAsA 3aroToBKa
HiepeMeniaeTcss Ha BTOPYIO JKapOYHYK MMOBEPXHOCTh (30HA OOKapKH BTOPOW CTOpPOHBI). IlapamiensHo ¢
9THUM B 30HY OOXapKu NEepBOM CTOPOHBI J103aTOP OTCAXXMBAET OUEPEIHYI0 OJMHHYIO 3arotoBky. O6e
CTOPOHBI OJIMHHOM 3arOTOBKM HaXOJAATCA Ha KaXKIAOW U3 KApOYHBIX MOBEPXHOCTEH OJMHAKOBBIN MHTEPBAJ
BPEMEHH, YEM JIOCTUTaeTCsl pAaBHOMEPHOCTh MPOKapKH roTOBOro O6JauHa. B cienyroniem TakTe HUKIA MIpU
MOMOIIIM MaHMITYJSATOpPa 2 TOTOBBIA OJIMH BBIFPYXKAeTCcs HA MOJJIOH JUIsl TOTOBBIX OJIMHOB C CETYATHIM
BKJIQ/IBIILIEM, a TIPU [TOMOILM MaHHITyJIsATopa 1 OMIMHHAS 3aroTOBKa MepeMeNaeTcsi B 30Hy 00XapKu BTOPO
ctoponbl. Kaxknpiii crienyronuii OJIMH yKJIaAbIBaeTCs Ha mpeasiayiuii. Takum o0pa3oM, Ha TOIJIOHE

(bopMHpYETCST CTOTKA TOTOBBIX OJMHOB.




4. IOAI'OTOBKA K PABOTE
BHUMAHMUE!

[IPU TTPOBEJIEHUN ITPUEMO-CIATOUYHBIX HCIIBITAHMIT HA 3ABOJIE-
N3rOTOBUTEJIE OCVILECTBJIEH IEPBUYHBIN OTXUI XXAPOUHOI IIOBEPXHOCTU
N TTPOU3BEJIEHA TIPOBHAS BBIIIEYKA. OTMETKA O INIPOBEJEHNU DOTUX
UCIHBITAHU HAXOJUTCS B ITACIIOPTE M3JIEJINSL.

4.1 VYcranoBute AmnmapaT Ha paboyee MeCTO, JOOMBIIMCH €r0 TOPU3OHTAIBLHOCTH PETYIUPOBKONW HOMKEK,
BMOHTHUPOBAHHBIX B JIHUIIE Kopityca. CHUMHUTE C JeTaneil koprnyca Amnmnapara 3alUTHYIO IUICHKY (npu e€
HAJIMYUU) U IPOTPUTE JOCTYIHBIE [IOBEPXHOCTH CJIETKA BJIAXKHONW YMCTON TKAHBIO.

4.2 Breimoiite: 103aTop, KOMHP, CUTO, OJCTaBKY AJsi EMKOCTH C TECTOM, EMKOCTb JIJISl TECTA, JO3UPYIOIIHA
HAKOHEYHHUK, CeTYaThl BKIJIAJIBIII, MOAJOH JIJIsl TOTOBBIX OJIMHOB, BaHHOUKY, CKPEOOK, MpeaBapUTEIbHO
CHSIB C HMX 3alIUTHYIO IUIEHKY (TIpy €€ HaJIM4uH).

4.3 Tlporpute AOCTYHmHBIE MOBEPXHOCTH MAHHUMYJISTOPOB 1 M 2 clerka BIQKHOW YHUCTON TKaHBIO.
YcranoBute MaHUNYJIATOP 1 Ha CBOE MECTO B KapeTKy MaHUITYISATOpPA, BCTABUB BHICTYMAIOIIYIO OCh (0e3
1asa) B MJIACTMACCOBYIO OMOPY Ha JIEBOW CTEHKE KapeTKH MaHUIYJISITOPOB JI0 YIIOpa, 3aTeEM OCh C Ta30M B
METAJUINYECKYI0 My(Ty Ha MpaBOi CTeHKe. BpameHnneM ocu MaHUITyIsTOpa J00eHTeCh €€ 3alerieHus ¢
My(dToii. AHATOTHYHBIM 00pa30M Ha CBOE MECTO YCTAHOBUTE MAaHUITYIIATOP 2.

Yo6enurechb, 4TO HOKM MAHUIYJISTOPOB rAPAHTHPOBAHO HAXOAATCS HA KAPOYHBIX MOBEPXHOCTHX.

4.4 YcraHOBUTE Ha CBOM MeCTa IMOJAJOH JUIsl TOTOBBIX OJMHOB C CETYAThIM BKIAIBIIIEM, BAaHHOYKY,
CKpeOOK.

4.5 AXKypaTHO OTKpPOMTE MPHKUMBI KOTTHpa J103aTopa (YOeIuTech, 9T0 OHU 3a)UKCHPOBAITUCH B OTKPHITOM
MIOJIOKEHUH) M YCTAaHOBHUTE Ha CBOE MECTO KOMHp. Y OeaAUTeCh, YTO KapJJaHHbII MEXaHU3M KOITUpa BOLIEN B

3alleMyIeHNe ¢ BUIIKOM go3atopa (Puc.3). AKKypaTHO 3aKpOMTe MPHKUMBI KOTTHPA 103aTOpa.

Puc.3



4.6 YcraHOBUTE J03aTOp Ha HaIpaBJIAIOIINE ¢€ KapeTKH, COBMECTHB BHJIKY Ao3aropa (Puc.4) ¢ moBoakom

npuBoa go3atopa (Puc.5).

Puc.4 Puc.5

[TpaBuibHOE MOJIOKEHHE ITOBOJIKA ITPUBO/IA 103aTOpa B BUIIKE J1o3aTopa (Puc.6):

Puc.6

4.7 3akpenuTe 103aTOP Ha HAMTPABJISAIOIINX MPH MOMOINHK UKcaTopa KapeTku no3aropa (Puc.7).




4.8 B yCcTaHOBJICHHBIH J103aTOpP BCTABbTE CHUTO.

4.9 HcxoaHbIM 1M0J105K€eHHEM KapeTKH J03aTopa U KAPECTKH MaHHUIIYJIATOPOB ABISCTCA IOJIOXKCHUC,

IIprU KOTOPOM 00e KapCeTKU MaKCUMAJIbHO Pa3BCACHBI 1O pa3HbIM CTOPOHaAM AnnapaTa (PI/IC8)

Puc.8
5. HOPAJOK PABOTHI

5.1 Ilepen nagamoMm paboThl ¢ AmmapatoM o00s3aTelNbHO O3HAKOMBTECH C pasiaeioMm 4. TpeGoBaHus
6e3onacHoctu [lacnopra nuznenus. 3aioMHUTE U COOIIOAANTE YCTAaHOBJIEHHbIE B HEM IIpaBUia paboThI ¢
AmnmnapatoM. KaTteropmuecku 3anpemaercsi 0CTaBJIsTh padoTaomuii Annapar 6e3 npucmMorpa!

5.2 [loaroTOBHTE TECTO B COOTBETCTBUH C PEKOMEHIOBAHHOM PELENITYpOH.

5.3 YcraHoBUTE Opranbl ynpasJjieHusi ANapaTa Ha NaHeJIM YIPaBJIeHUs B HCXO/THOE MOJI0KEHHE !

"C
MEPEKITIOYaTENN [@] [E &« | B monoxenne "0";
3HAYEHHUE B TIPOM3BOJILHOE TIOJIOKEHHE.

54 y6e,[[I/IBIJ_II/ICL B OTCYTCTBUU HOBpG)KI[CHPIfI, MNOoACOCAMHUTEC BUJIKY HIHYpA ITUTAHUA ArmapaTa K PO3€TKC

anektpoceTd. Jlyig moxakimrodeHus HeoOXxoauMa onaHO(a3Has TPEXIPOBOJIHAS DIIEKTpUYECKas CeTb
MIEPEMEHHOT0 TOKa (00s3aTeNbHO HAJIMUYUE 3a3eMIIIONIEro npoBoja). IlapameTpsl MOAKIIOUEHUS 3aBUCST

OT 3asIBJICHHBIX HOMMHAJIbHBIX 3HAYEHU MOIIHOCTH, MUTAIOLIETO HAMPSKEHUS U YaCTOTHI.
5.5 IlepeBenute mnepeKIOYaTENb B mnojoxeHue "1", MOBEPHYB PYKOSTKY BIIPAaBO. 3aropurcs

HHAWKATOpHAaA JiaMlla, CUTHAJIU3UPYIOIAasd O MmoAaavuc JJICKTPOIIMTAHUA Ha AnnapaT. KapeTKa A03aropa u
KapeTka MAHUIIYJIATOPOB YCTAHOBATCA B HCXOAHOC IIOJIOKCHHUC (eCJ'II/I Ipu YCTAHOBKC HC ObIH B

ucxoanom, Puc.8).
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5.6 Ilepem Tem Kak HayaTh pPa30rpeB JKAPOUYHBIX MOBEPXHOCTEH, MPOBEPHTE MPABUIBLHOCTD

(YHKIIMOHMPOBAHUS KapETKHU J03aTOpa U KapeTKU MaHHUITYISTOPOB. J{J1st 3TOTO:
5.6.1 VYbenurech YTO mMOJIOKEHWE TOBOJAKA MPHUBOAA /103aTOPAa COOTBETCTBYET CHENHAJbHOMY

yKa3aTeJl0 Ha 00KOBOii cTeHKe MpuUBoAa Kaperku jao3aropa (Puc.9). [Ipu neo6xoaumoctu, BpydHYIO

Bpalas KOmnup nmpoTuB JacoBOM CTPCJIKH, JOBECAUTE €0 10 YKa3aHHOT'O ITOJIOXKECHU.

Puc.9

5.6.2 YOenmutech 4TO TOJIKATeJbh J0BOAYMKA MOBOJAKA mpuBoga jao3aropa (Puc.10) nHaxomutcs B

OIMYIICHHOM ITOJIOKCHHUUN

Puc.10

HpI/I pa60Te AnnapaTa TOJKAaTCJIb HCO6XOI[I/IM IJId MPUHYAUTCIBHOIO OOBCACHUA ITOBOJKA IIPUBOIA

J103aTOpa, HAXOJSIIETOCS B 3allCIJICHUU C BWJIKOW J103aTOpa, W, COOTBETCTBEHHO, KOMHpPA, B MCXOIAHOE

MOJIO’KEHNE, OTMEUYCHHOE CITEeIUATBbHBIM yKa3areneM (cm. . 5.6.1).

5.6.3 Ycra"HoBUTE 3HAUEHUE He MeHee 15 cek.
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5.6.4 Yoenutech, 4YTO HOXKH MAHHNYJIATOPOB TapaHTHPOBAHO HAXOMATCA HA JKAPOYHBIX

noBepxHocTsix. IlepeBenure nepekIOUaTEND B nonoxenue "1". Uepe3z onpenenEHHbIN

IIPOMEKYTOK BPEMCHH KapE€TKa MAHUITYJIATOPOB COBEPIIUT UK BO3BPATHO-IIOCTYIIATCIBHOI'O ABUXXCHUS,
10 OKOHYAaHHUH KOTOPOr'o BCpHéTCSI B HCXOJHOC COCTOSAHMUC.

BusyanbHo yOeaUBIINCH, YTO MIPH JBMKCHUHU KApETKU B padOTE MAHUITYISTOPOB 3aMEYaHUN HE BBISBJICHO,

MepeBeIUTE MEePEKITI0UaTeh B nojoxxkenue "'1". Yepes onpenenéHHbIA MPOMEXYTOK BPEMEHH 00€

KapeTKH COBEPIIAT ITMKJ BO3BPATHO-MOCTYNATEILHOTO JIBIXKEHUS, 0 OKOHYAHUHU KOTOPOTO BEPHYTCS B
HCXOJIHOE cocTOosiHKE (M. 11.4.9).
BusyasibpHo yOeqMBIIKCE, YTO MPH IBMKECHUH 00CHX KapeTOK 3aMEYaHUi HE BbISABICHO (KOIHUP B 103aTOPE

COBEpIIAECT IMOJHBIK OOOPOT, TMOBOJOK MPHUBOJA J103aTOpa IO OKOHYAHWU IMKJIA COOTBETCTBYET

MOJIOKECHHIO (CM. 11.5.6.1)) mepeBeuTe nepeKIrovaTesIn

5.7 TlepeBeaute mepeKIOYaTEND B nosoxkenue "'1". Haunércs mpouecc HarpeBa »apO4yHBIX

B nosioxenue "0".

IMOBEPXHOCTEM.
5.8 Ilpum [oCTHXKEHUHM 3HAYCHHS TEMIIEpPaTypbl 3aJaHHOMY (3aropuTcsi HMHIUKATOpHAs JiamIia,
CUTHAJIM3UPYIOIIas O HarpeBe >KapO4YHOH MOBEPXHOCTH) MOXKHO HAYMHATh INPOOHYIO OTCAJIKy TecTa Ha
KapOYHYIO IOBEPXHOCTh. J[J1s1 3TOrO Clleyer:
5.8.1 Ilpu momorm OymMakHOW (MIJIM MHOM TEPMOCTOMKOM) caleTKH cMa3aTh JKapOYHYIO MOBEPXHOCTh U
HOXM MAaHUITYJIATOPOB PACTUTENBHBIM MacioM. JIUThL Macjio HA ’Kapo4yHble MOBEPXHOCTH WU Npoyue
3JIEMEHThI KOHCTPYKIHH ANNApPaTa KaTeropu4yecky 3anpemaercs!!!

Ocrtoposkno! ’Kapounasi noBepxHOCTh ropsiyas!

Hcnonb3oBanne Xa0m4aToO0yMaKHbIX (MJIM UHBIX TEPMOCTOMKHUX ) II€pUaTOK 00s13aTeIbHO!
Buumanue! Ha BTOpO# *apo4yHON NMOBEPXHOCTHU (30HA 00KapKU BTOPOI CTOPOHBI) YCTAHOBJIEHBI IIUIIBI.

ObeperaiiTe pyku OT TpaBM.

5.8.2 IToBTrOpHO BbIMONHMTE 11.5.6.1 + 11.5.6.2.

5.8.3 PykoaTKy yCTaHOBKM 3a30pa, OIpPEIENAIONIYI0 TOJIUHY (GOpMHpYyeMoOi OJMHHON 3aroTOBKH,
yctaHoBuTe B cpenHee mnosoxenue (Puc.11). Tlpu perynumpoBke BeIMYHHBI 3a30pa, IS HW3MEHEHUS

ITOJIOXKEHUS PYKOSITKH, CIEAYET MOJIb30BaThCS CTOMOPHOM TaliKOM, YCTAHOBJICHHOW HA BTy 3a PYKOSTKOM.




5.8.4 3anosHUTE A03aTOP TECTOM JO YPOBHSI CETHATOrO BKJIAbIIIA CUTA.

5.8.5 YcraHoBute 3HaUeHHE B nuanasone (30-50) cex (pekoMeHJ0BaHHOE 3HAYEHUE).

B nosioxkenue "1". YUepes omnpenenéHHbId TPOMEKYTOK

BpeMeHHU HauHETcA (popMoBaHME OJMHHON 3arOTOBKH IyTEM OTCAIKH TECTa J03aTOPOM B 30HY O00XKapKu

5.8.6 IlepeBenute mepexioyaTeny |g

nepBoi cTopoHsbl. [1o okoHuaHUM HopMHUpPOBaHUS TIEPBOK OJIMHHONM 3aroTOBKH (00€ KapeTKH HAXOAATCS B

HUCXOJIHOM TIOJIOXKCHHH) PEKOMEHIYEeTCS TEPeKIYaTeNb HepeBeCTI/I B monoxenue 0",

[Tepexmtouarens |g JOJDKeH OcTaBaThes B mojoxeHuu "1". DTo HeoOXomuMo 4TOOBI yOeIUThCS B

MPaBWJIBHOCTH MOA00pa MapaMeTpoB BBINEUKU (TOJIIMHA (OPMUPYEMO OIMHHOM 3aroTOBKH, BpeMs
JKapKH) U OLEHUTh (POpMy M MOJOXKEHHE OJMHHOW 3arOTOBKHM Ha KapoudHOUl moBepxHOCTH. [Ipm Takoi
KOMOWHAIIMH TTEPEKITF0YATEIICH 0 UCTCYCHUH BPEMEHH JKapKH, IIPH ITOMOIY MaHUMyisitopa 1, OnuHHAs
3aroTOBKa MEPEMEIIaeTcs B 30Hy 00KapKu BTOPOM CTOPOHBI, @ KapeTKa J103aTopa MPH 3TOM OCTAéTCs B
UCXOJHOM TMOJOXEHUH (0Tcaaka He mpoucxoaut). [lamee, mpu MOMOIIM MaHUIYIATOpa 2, TOTOBBIN

OJIUMHYMK BBITPYKACTCA Ha IMMOANOH IJII T'OTOBBIX OJUMHOB C CETYATHIM BKJIIaJbIIIIEM. HepeBez[HTe

MepEeKITI0YaTeNh B miostockenuu "'0".

5.8.7 Heo0XxoanMO OIICHUTH KA4eCTBO M OPraHOJCNITUYECKHUE CBOMCTBA MOJYYHBIIETOCS OJMHYHMKA U TPU
HEOOXOJUMOCTH OTKOPPEKTUPOBATH TONIIUMHY (GOpMUPYEMOM OJMHHOM 3aroTOBKU (NP MOMOUIU
PYKOSITKH YCTaHOBKH 3a30pa) U BpeMsi skapKu (Ipr oMoIny taiimepa "Bpems sxapku").

Iomuute! Ilpouyecc opmuposanus OIUHHON 3a420MO6KU 60 MHO20M ORPEOENACMCA 6A3KOCHMbIO
mecma, nOIMOMy He00X00UMO NPUOEPIHCUEAMBCA PEKOMEHOOBAHHBIX PEYEnmyp.

Hpu ycmanoeéke epemenu JHcapKu, Heoboxooumo yuumbsléeamsb, uUmo HEAO0CTATOYHOEC 3HAYCHHC

BCJIMYHUHBbI BpEeMEHU JKAPKHU npueodum K  Hénpolcapueanuro onunnoll 3a20moeKu u,

coomeemcmeeHH0, K 603HUKHO6EHUIO npoﬂﬂeM npu eé nepeeopome u C’béM@,’ YBCJIMYCHHOC BpEMHA

KAPKHU 6bl3bléaem yCyuiKy 5JlllHlluKa, Umo maKoice moicem npusecmu K AHA102UYHbBIM l’lpOﬁJl@Mll.M.
K HUCIIY 6AINCHBIX napamempos, 6J1uaAl0OuiUX Ha nPpasuibHOCMb HAHECCHUA U Kadecmeo ([)opfnupyemoﬁ

onunnou 3a20moeKu, Cﬂedyem omHocumob BCJIMYUHY 3a30pa Meofcdy coniaamu 0o3amopa u chaPOUHOﬂ

no6epxXHocmuvio U YPOBEHb TecTa ¢ dozamope. Ha nauanvnoii cmaduu nacmpoiiku npoyecca Hcapxku
PeKomendyemcsa pyKoamky YCMAHOGKU 3a30pa, ONPeOenilouyl0 moauwuny Qopmupyemoi O0JuHHOU
3a20MO6KU, YCMAHAGIUCAMb 8 CPeOHee NO0MHCeHUe, U NO0O00EPHCUBAMb MAKCUMATLHBIIL YPOGEHD
mecma. B oanvneiiuwiem smu napamempovl Mo2ym 0bimo U3MeEHEHbL.

5.8.8 Ilpu HeoOxoaumocTu, BbIMOAHHUTE 1.5.8.6 + 1m.5.8.7 MOBTOPHO 1O MOJY4YEHUS HEOOXOIUMOTO

KayecTBa TOTOBOr'0 OJIMHYMKA.
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5.9 Tlpu monydyeHHWH TOJOXKHUTEIBHOTO pe3yibTaTa MO KAa4eCTBY MOJYyYaeMbIX OTMHYMKOB HEOOXOIUMO

HaxXomATCA B ojioxkeHume "1™,

[Ipu sTOM mportiecc xapku OyaeT BRIMISIETh CIETYIOMNUM 00pa3oMm:

BKJIIOUHTH KOMOMHALINIO, TPU KOTOPOI MepeKItoyaTenu

— OTcaJika OJIMHHOM 3arOTOBKHU B 30HY 00apKH MEPBOil CTOPOHBI;

— 4Yepe3 YCTaHOBIICHHOE BpeMsl apKu e€ mepeBopoT (MpU MOMOIIM MAaHUIYIATOpa 1) B 30HY 0OXKapku
BTOPO CTOPOHBI M TMapajUIeIFHO OTCAJKa J03aTOPOM B 30HY OOXKApKH TEPBOH CTOPOHBI OYEpPEAHOMN
OJIMHHOM 3ar0TOBKH;

— B CJEYIOIIEM TaKTe LUKJIa TOTOBBIA ONMHYMK (MPH MOMOIIM MAaHHUIYJIATOpPa 2) BBIIPYXKAETCS Ha
MOJI0H, OJMMHHAs 3aroToBka (MpW MOMOIIM MAaHUMYASTOpPa 1) W3 30HBI O0XKAPKU IEPBOM CTOPOHBI
MepeMeniacTcsi B 30Hy 00XapKH BTOPOW CTOPOHBI, a B 30HY O0XapKH MEPBOM CTOPOHBI (IIPH MTOMOIIU
7103aTOpa) MPOUCXOJUT OTCa/IKa OUepPEIHON OIMHHON 3arOTOBKH.

O6e cTopoHBI OJIMHHOIN 3arOTOBKM HAXOAATCS Ha KaXKIOW U3 YKAPOUHBIX MOBEPXHOCTEH OJMHAKOBBII
WHTEpPBaJl BPEMEHM, YEM JIOCTUTACTCS PAaBHOMEPHOCTh MPOXKAPKU TOTOBOTO OnuHYMKa. Kaxknabii
CIIETYIOINN OJMHYHMK YKJIaJbIBACTCS B 30HY, TJI€ HAXOJIUTCS IMOJIOH I TOTOBBIX OJIMHOB C CETYATHIM
BKJIQJIBIIIIEM, Ha TpeAblaymui OnuHuuk. Takum oOpa3zom, Ha mojfoHe (GopMHpYyeTcs CTOMKa TOTOBBIX
O6nuHYMKOB. B mporiecce xapku HEOOX0AUMO 00s3aTeNIbHO KOHTPOJIMPOBATh YPOBEHb TECTa B J103aTOpE, U
MEPUOINYECKH BOCTIONHATH PACX0yeMOE TECTO.

5.10 B ycraHOBHBIIEMCS PEXKUME KAPKHU NI aBTOMATUUECKOTO TOI/IEP KaHMs IOCTOSTHHOTO YPOBHSI TECTa
B J103aTOpe HEOOXOAMMO MPOU3BECTH YCTAHOBKY B AMMapaT HAaNMOJHEHHOW TecToM &MKOcTH. [y 3Toro
HEe00X0IUMO:

— y0eauThCs, YTO Ha >KapOUYHOM TMOBEPXHOCTH OTCYTCTBYIOT 3arOTOBKHM, KapeTKa J103aTopa M KapeTka

MaHUIYJISTOPOB HAXOAATCS B UCXOJHOM MosioxkeHuu (Puc.8);

— NEPCBCCTHU NCPCKITIOUATCIIN

— YCTaHOBHUTH Ha KapeTKy J03aTopa MOJACTABKY JJII EMKOCTH C TECTOM;

B monoxkenue "0";

— YCTaHOBHTbH HAIlOJIHEHHYIO TECTOM E€MKOCTb Ha MOJCTaBKY (4TOOBI MCKIIOUUTH BBITEKAHUE TECTa IMPH
YCTaHOBKE MEPEXMHUTE TPYOKY TO3UPYIOIIEro HAKOHEUHUKA).

TecTo HamoOJHUT J03aTOpP /10 HYKHOTO YpOBHS, U cUCTeMa OyAeT MOAAepKUBaThb €ro aBTOMATUYECKHU JI0

B 1tojtoxedue "1"

MOMCHTA IMOJIHOT'O pacxoJa TeCTa B €MKOCTH. HepeBe)mTe MEPECKIOYATCIN

Y IPOAOJIKUTE TPOLECC KAPKH.
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5.11 Kaxnas u3 >XKapo4yHBIX IMOBEPXHOCTEH ATapara OCHAICHA WHIAWBUAYAIBHBIM TEeMIIepaTyPHBIM
KOHTPOJUICPOM, TIOJICP)KMBAIOIIMM 3aJaHHYI0 ei  TemmepaTypy. Ha HadampHOM 3Tame paOoThI
(BBITIOJITHGHUU JICWCTBUI 1O NPOOHOW OTCajKe TecTa), KOrja MEePHOAMYHOCTh OTCAJAKH U O00BEM
OTCXKMBAEMOTO TECTa BAapHATHUBHBI, 3HAYCHHUE TEMIIEPATyphl KAPOUHBIX IMOBEPXHOCTEH MOMKET

HN3MCHATBECA KaK B CTOPOHY CHIIBHOI'O YMCHBIICHUSA, TaK W YBCIHNYCHHA. HeO6XO,Z[I/IMO OTCJICXKHUBATh U

IIOCTOSIHHO KOPPEKTUPOBATh 3HAYCHUE . B ycranoBuBIIEMCS pexuMe (IEPUOJUYHOCTh OTCAJIKH U

00bEM TecTa, OTCA)KMBACMOT0 B 30HY OOXKapKH IEPBOM CTOPOHBI, MOCTOSHHBI) 3HAYCHUE TEMIIEPATYPhI

YKApOYHBIX IOBEPXHOCTEN BHIPABHUBAETCS. 3HAUCHUE MO>KHO 3a()UKCHPOBATh.

5.12 Ecnu, no kakoif-mubo npuuuHe, OJMHHAS 3ar0TOBKA MPHUropelia K )KapoyHOH MOBEPXHOCTH WIH MPU
NepEeBOPOTE/BHITPY3KE MPOU30IIEN cO0i B paboTe MAaHUMYIATOPOB HEMEUICHHO BBIIIOJIHHUTE CIEAYIOIIHNE

NEeNUCTBUS:

— INEPCBCAUTC IMCPCKIOYATCIN

— MOCJIC aBTOMATHUYCCKOI'0O HNPUBCACHUA KAPCTKH O03aTOpa W KApCTKU MAHUIIYJIATOPOB B HCXOIHOC

n m,
B nosioxenue "0";

nonoxenne (Puc.8) mepeBenute mepekitoyaresinb B mnonoxkenue "0" (moracHeT MHIMKATOpHAs

JaMIia, CHTHAJIM3UPYIOILas 0 oJaue 3JIeKTPONUTaHus Ha Annapar);
— MPOU3BEIUTE OUUCTKY MPUTOPEBLIErO WM HAJIMUIIIEr0 TECTa C AJIEMEHTOB KOHCTPYKUMHU Armnmapara
(>xapo4Hast IOBEPXHOCTb, 103aTOP, MAHUITYJISATOPBI, CKPEOOK);

Octoposxkno! I'opsivo!

Hcnonb3oBanue XJ10m4aTo00yMaKHbIX (MJIM HHBIX TEPMOCTOHKHUX) MEPYATOK 0083aTEJILHO!
— IIpu HGO6XO}II/IMOCTI/I CJICAYCT CHATH MaHUITYJIATOPbL /A J03aTOp CO CBOUX KAapCTOK (HpI/I 3TOM TECTO

U3 J103aTOpa cIelyeT CIUTh, a CaM J103aTop pa3o0paTh Ha €ro COCTABHBIC YACTH) M IPOMBITh UX B TEIION
IPOTOYHOH BOZE 10 MOJHOTO YaJ€HUs CIEA0B TECTa;

— npuBeAUTe AmmnapaT B UCXOJHOE pabodee COCTOSHHUE, COINacHO pasnena 4 naHHoro PykoBojcTBa, u
HA4YHUTE IIPOLECC KAPKHU CHAYaJIA.

5.13 Ilepuoauaecky ¢ mMoa0Ha HEOOXOUMO YOUPATh CTONKY TOTOBBIX OJTHMHYHKOB.

5.14 B nporecce paboThl MHAMKATOpPHAs JlaMIla, CUTHAJIU3UPYIOILAsi O HarpeBe >KapOuyHOM MOBEPXHOCTU
NepHOANYECKN BKIIIOYACTCS U TacHeT (cucTeMa MojjepiKaHus 3aJaHHON TeMIepaTypbl BKIIOYAeT HarpeB
IIpYU MOHM)KEHUU TEMIIEpaTypbl OTHOCUTENIBHO 33JaHHOM M OTKJIIOYAaeT €ro NMpH JOCTHKEHUM 3aJaHHOMN

TeMIepaTypbl) DTO CBUAETEILCTBYET O HOpMaJIbHOM paboTe Anmnapara.
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5.15 JIns mpuoCTaHOBKM Tpollecca >KapKu OJMHYMKOB CJIEIyeT B MOMEHT HCXOIHOTO TOJIOKEHUs!

JOJDKEH

KapeTok Anmnapara NepeBeCTH MEePEKIIIoYaTesb B nonoxkerue "0". [lepexmouarens

OCTaBaThCsl B MoJiokeHUH "1" 10 MOMEHTa mepeMelIeHUs] IMOCIEIHEr0 HAaXOJAIIErocss Ha >KapOo4HOM
MOBEPXHOCTH OJMHYMKA Ha MOAJNOH. B mepepbiBe mpolecca >XKapKu PEeKOMEHAYETCS MpU MOMOIIU
OyMaxHOW (MJIM WHOW TEPMOCTOMKOW) caj(eTkun cMmas3aTh IKAPOUYHBIE TOBEPXHOCTH U  HOXHU
MaHHUITYJISITOPOB PACTUTENIbHBIM MaciaoM (11.5.8.1).

5.16 B mporecce xapku HEOOXOAUMO CIEAUTHh 32 YpoBHEM TecTa B €MKocTH. Ilocime Toro kak €MKOCTh
OTIOPOXKHUTCS HEOOXOAMMO CHATH €€ C MOJACTaBKU (MPU 3TOM MPOIECC >KAPKU MOMKHO MPOJOIDKAThH ellé
HEKOTOpOE BpeMs 3a CUET pacX0J0BaHMS TE€CTa, HaXOsImerocs B go3arope). [Ipun He0OX0IMMOCTH MOKHO
IIOBTOPHO 3aJUTh TE€CTO B E€MKOCTb, YCTAHOBUTb €€ Ha CBOE MECTO U IPOAOKUTH IPOLIECC KAPKU B
peXHMe aBTOMAaTHYECKOT0 MOIJIepKaHusl IIOCTOSIHHOTO YPOBHSI TECTa B 103aTOPE.

5.17 IIpu oKOHUYATEIBHOM 3aBEPIICHUU PabOTHI ¢ ANMapaToM HEOOXOAUMO YOEIUTHCS UYTO Ha HKAPOUHBIX

IMMOBEPXHOCTAX OTCYTCTBYIOT 3arOTOBKH, KapC€TKa J03aTOpa W KAapC€TKa MAHUITYJIATOPOB HAXOIAATCA B

HUCXOJHOM IIOJOXCHUH, MNCPCKIIOYATCIIN

nc " "
MepeKIIoYaTe b t B monoxkenue "0". IlepeBenmure mepekOYaATENb B mnonoxenue "0",

HaxoxsaTcss B moioxenwe 0". IlepeBemmre

MIOBEPHYB PYKOATKY BieBo. lloracHer wWHOMKAaTOpHas Jlamma, CHUTHAIM3MPYIOIIAas O Iojaye
aNeKTponuTaHus Ha Amnmnapar. OTkIouuTe Ammapar OT CETH 3JIEKTPONUTaHHUS U IPOU3BEAUTE €ro

CaHUTApHYIO Y60pKy, B COOTBCTCTBHHU C Pa3aciioM 6 JaHHOTI'O PYKOBOI[CTBEI.
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6. YXOI IPU OKCIINIYATALIMHN
6.1 ITocne oxoHuaHusi pabOTHI CHUMHTE ¢ Amnmnapara EMKOCTh JIJIs TeCTa C JI03UPYIOIIUM HAaKOHEUHUKOM,
MOJCTABKY JJI1 €MKOCTH, J103aTOP, MAHUMIYJIATOP 1, MAaHUOYIATOP 2, CEeTYATHIA BKIAABII, MOIIOH IS
TOTOBBIX OJIMHOB, BaHHOYKY, CKPeOOK. AKKYpaTHO pa3depuTe 103aTOp Ha €ro COCTABHBIC YaCTH.
6.2 TmwarenbHO MPOMOWTE MOA TEMIOH MPOTOYHOM BOJOW M BBICYLIMTE BCE CHATHIE COCTAaBHBIC YacTH
Amnmnapara. [Ipu He0OXOAUMOCTH JOIMYCKAETCS TOMOJHUTEIBHO OUYHUCTUTH CETKY MAHMITYJISITOPOB MSTKOU
HIETKOM.
6.3 ITocie ocThIBaHUs KAPOUHBIX TOBEPXHOCTEH, P HEOOXOJMMOCTH, OYHUCTHTE UX OT OCTATKOB BBIICYKU
ryOKO# ¢ OUMIAIOUINM CIIOEM, 3aT€M MPOTPUTE YUCTOM TKAHBIO.
6.4 IlpousBeaure 00s3aTENBbHYI0 OYMCTKY 3yO4UaTOW pEHKH IO KOTOPOH OCYIIECTBIISICTCS JIBH)KCHHE
KapeTok. JlJis 3TOro BO3bMHUTE HIETKY JIJISl YUCTKHU C JKECTKOW HMICTUHOM U TIHIATENbHO yJIAIUTE U3 BIAIUH
3yObeB pelKH, HAKOMUBIIKECS B IIPOIIECCe pabOTHI OCTATKH TECTA, BHIMEYKH, MACIIA.
6.5 IlpoTpure HapyxHbIE MOBEPXHOCTU KOpIyca AmMmapaTa MSTKOW BJIaXHOW TKaHbIO. 3aTeM BBITPUTE
HAacyxo. 3anpeniaeTcsi MbITh KOpIyc Amnmaparta noja cTpy€i BoJIbl JIM OKYHAaHHUEM.
6.6 OGeperaiiTe AmmapaT OT yIapoB, BOJIbI U MBLIH, & €M0 ChEMHBIC YaCTH OT MAJCHUN U JedhopMaIuii.
6.7 Ilp1 MHTEHCUBHOM KCIUTyaTalluy ATIIIapaTa Ha )KapOYHBIX TTOBEPXHOCTSIX 00pa3yeTcs: Harap, KOTOPBIN
YXyALIAeT Ka4eCTBO MOTydaeMbIX OIIMHOB. B CBsI3U ¢ 3TUM cleyeT NepuoAnYecKu MPOBOJUTH €€ YUCTKY.
B nmpomecce 4YHMCTKM KapO4YHOM IOBEPXHOCTH B KAauye€CTBE MOIOIIET0 CPEICTBA PEKOMEHIYETCs
WCIIOJIb30BaTh MBUIBHBIA pacTBOp. B ciyuae CHIIBHOrO 3arpsi3HEHHs, ISl YAAJIEHUS TPUTOPEBIINX
OCTaTKOB MOXXHO HCIIOJIb30BaTh CYXYyI0 MHINEBYHO cOib. [locie OouYMcTKH, JUIsi yaaleHUs OCTATKOB
MOIOIIETO  CPEACTBa, JKAPOYHYID  MOBEPXHOCTh HEOOXOAMMO BHayalle MPOTEPEThb  YHMCTOM
XJIOM4aTOOyMakKHOM TKaHbIO, CMOYEHHOH B TEIIION BOJIE, a 3aTeM, /Ui YAaJleHUs OCTAaTKOB BJaru, YUCTOU
CYXOM XJIOM4aToOyMaXHON TKaHBIO.
6.8 [lyis ynaneHus CHIIBHOTO Harapa JIOMycKaeTcs IEPUOANYSCKA TIPOBOIUTH MOTHYIO OYUCTKY KapOYHOU
MOBEPXHOCTU KECTKOW METAIIMYECKOW HIETKOW C MOCIEIYIOIMM IPOKAIUBAHUEM €€ U HAHECEHUEM

TOHKOT'O CJIOA IMMOACOJTHCYHOTO Macjia JJIs1 BOCCTAHOBJICHUS aHTUIIPUTAPHBIX CBOMCTB.
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KPATKOE PYKOBOJICTBO OIIEPATOPA

HAMATKA OIIEPATOPY
BHUMAHHUE!

Annapar ocHaIIéH IBHKYIIUMUCS y3J1aMU U MeXaHU3MaMHU.

Annapat uMeeT MOBEPXHOCTH, HATPEBAIOIIMECS 10 BHICOKHX TeMIepaTyp.

Karteropnyecku 3anpemaercsi: OCTaBJISATh BKIWYEHHbIH Aniapart 0e3 NpucMoTpa; NPpUKacaTbcs K

ABUKYIHIUMCHA JaCTAM paﬁoTammero AlmapaTa; Oﬁcﬂy)KI/lBaTL HarpeTbie€ 4aCcTnu AlmapaTa 0e3

3alIMTHBIX XJ]OH‘IﬂTOﬁyMa)KHBIX (l/l.]'ll/l HHBIX TepMOCTOﬁKHX) mepIaToK 1nmocjic BKJINYCHUH HAarpesa

B npouecce padoThbl U paHee, YeM 4Yepe3 2 yaca nocjie BbIKJIIYeHUs1 ANNapara; Npou3BOAUTH

yO0opKy Anmapara ¢ moJacoeJMHEHHbIM K 3JIEKTPOCETH IIHYPOM NUTaHUusA. MbITh KOpIyc Annapara

1.1

1.2

1.3

1.4

U 5KAPOYHYI0 IOBEPXHOCTH MO/ CTPYel BOAbI HJIM OKYHAHHEM.
AnmapaT J0JDKeH SKCIUTyaTHPOBAaThCS HA YCTOWYMBOM TOpPHM30OHTalbHOW cronemnuie. llepen Hawaiom
paboTHI (3aMOJIHEHUEM JI03aTOPa TECTOM ) HEOOXOAUMO YOSTUTHCS B TOM UTO:
Manunynsatopsl 1 ¥ 2 KapeTKd MaHUIYJIATOPOB HaXOAATCS HA CBOMX MecTax (MaHUIYJISTOPbI He
nepenyTaHbl MeCTaMy, 3alelieHne My Thl IPHUBO/IA U Bajla 000X MaHUIIYJISITOPOB FAPaHTHPOBAHO,
HOXXH MaHUMYJIITOPOB HAXOSITCS HA )KAPOYHBIX TOBEPXHOCTSX).
JlozaTop yCTaHOBJEH Ha CBOE MECTO B KapeTKy jo3aropa 0e3 mepekoca, (ukcarop no3aropa
3aIIENKHYT 10 yIopa.
Konup no3zaropa BcTaBiieH B 103aTop U 3apUKCUpOBaH MprkuMaMu. CUTO YCTAaHOBJICHO B J103aTOP.
IToJ107xeHMe MOBOAKA 1032aTOPA COOTBETCTBYET CNEUAJBLHOMY YKa3aTe/l0 Ha 00KOBOM CTeHKe
NPHBOJA KapeTKH 103aTOpPa. TOJKaTe/]lb J0BOAYHKA MOBOIKA NMPUBOJA 103aTOPAa HAXOJAUTCS B
OIIYIIEHHOM IIOJIO’KEHUH.
BanHouka, ckpeOoK, MOAJOH Ul TOTOBBIX OJMHOB C CETYAThIM BKJIAJBIIIEM HAaXOASTCS HAa CBOMX
MecTax.
Haunnate oTcanky TecTa Ha ’KapO4yHYIO MOBEPXHOCTh CJIEAYET IMpPH 3aropaHud WHAMKATOPHON
JaMIbl Ha TAHENW YIPaBJIECHHs, CUTHAIM3UPYIOLIEH O HarpeBe >KApOYHOM IOBEPXHOCTH.
PexomeH10BaHHOE yCTaHOBJICHHOE BpeMsl sKapKHU Ha TaiimMepe J10JKHO ObITh He MeHee 0,5 MuH.
HenocpenctBeHHo mepes OTCaJAKOW TecTa PEKOMEHAYETCsl MpU MOMOIIM OyMaKHOW (WM HHOM
TEPMOCTOMKOM) candeTku cma3aTh JKapO4yHblE TIOBEPXHOCTM U HOXHM  MAaHMITYJISATOPOB
pacTUTENbHBIM MacioM. JIMTh Maca0 Ha Kapo4YHble NOBEPXHOCTH M MPOYHME 3IJIEMEHTHI

KOHCTPYKIHMH ANNAapaTa KaTeropu4yecku 3anpemaercs!!!

OcTopokHO! ’KapouHasi NnoOBepXHOCTH ropsiuas!
Hcnonp3oBaHne xJ1om4aToOyMakKHbIX (WM MHBIX TEPMOCTOMKHX) TNepyaToK 00si3aTebHO!
Buumanue! Ha Bropoil skapouHOW TOBEpXHOCTH (30Ha OOKApKM BTOPOH  CTOPOHBI)
ycTaHoBJeHbI uNbl. O0eperaiite pyku oT TpaBM.

NPUIEPXKUBAUTECh PEKOMEHJAIINI PYKOBOJICTBA IO DKCILTYATAIIUMH!
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