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1. HABHAYEHUME

ABToMaT OIMHHBIN (Anmapar >JIeKTpUYecKHid skapounsblii) Toprosoit Mmapku CMKOM (SIKOM) s
OPEANpUATHI 00IIECTBEHHOTO MUTaHUA (CTOJIOBBIX, Kade, OUCTPO U T.II., a TAK)KE MHUIIEBBIX MTPOU3BOCTB)
tun PK, momens PK-1.2.30, B manpHelimiem Anmapar, mpeaHa3HAYeH I JKApKH OJIMHYMKOB KPYTIIOM
(opMBI U3 MPECHOTO TECTa B HEMPEPHIBHOM peKUME. ANIMapar CIpOEKTUPOBAH C pacueTOM Ha JOCTaTOYHO
MHTCHCUBHOE HCIOJb30BAHUE, OJHAKO TMpPH OKCIUTyaTalldd, B TeueHHe pabodell CMEHbI, Cleayer
periIaMeHTHPOBATh TEXHOJIIOTUYECKUE MTEPEPHIBBI, HEOOXOAUMBIE JUIS IIPOBECHHS €T0 CAHUTAPHOU OUUCTKH
(c u3BIEUEHUEM CHEMHBIX YacTel) U IPUBEIEHUS [10CIE OUUCTKU B UICXOJHOE COCTOSIHUE. Annapar JOJKEeH
paboTaTh TOJNBKO B 3aKPHITOM IOMEIICHUH, 3AIIMIIEHHOM OT BETpa, C NPEAOTBPALICHUEM JlakKe MalleHIeit
OIIACHOCTH KOHJIeHcalu Biaru. Kpome Toro, ero cieayer ycraHaBIMBaTh Ha UI€aJIbHO YCTOMYMBOM CTOJIE,
IIPEyCMOTPEB COOTBETCTBYIOIIME 3ALUTHBIE CPENCTBA, HAPUMEP AJI TOrO, YTOOBI MCKIIOYUTH JOCTYII
IIOCTOPOHHUX JIMI] K YCTpOoHcTBaM Anmapara.

2. KOMILJIEKT ITOCTABKHA
B xomruiekT nocraBku ABTOMAaTa BXOJIST:
* | ABTOMar B cOope 1 mT.
* | [Tacnopr 1 mT.
* | PykoBOJCTBO 1O 3KCILTyaTalluK 1 mT.
* | KoMIUIeKT ymakoBKH 1 wr.
Cnémuble yacTu:
* | Manunynsarop 1 (nepegHuii) 1 mT.
* | Manunymstop 2 (3axHuit) 1 .
* | Hozarop 1 wr.
* | Konmp 1 mT.
* | Curo 1 wr.
* | BanHouka 1 mT.
* | Ckpebok 1 mr.
« | EMKocTb 1151 TecTa ¢ 103MPYIOMIIM HAKOHEYHUKOM 1 mT.
. Tlonka o émkocTeit 1 .
* | [ToamoH Ast TOTOBBIX OJMHOB C CETYATHIM BKIIAJIBIIIIEM 1 mT.

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

e Kopmyc Ammapara (1) ¢ ycTaHOBIEHHOW B HEM JBYX >KapOUYHBIX MOBEPXHOCTEH: 00KapKu MepBOii
CTOPOHBI OJTMHHON 3arOTOBKH, 00apKH BTOPOH CTOPOHBI OJIMHHOMN 3arOTOBKU;

e KapeTka no3atopa (3), B COCTaB KOTOPOW BXOJAT: KapeTka, ao3zarop (6), konup (7), BUIKa 103aTtopa,
¢dukcarop nozaropa, cuto (8), MOBOJOK MPUBOJA J03aTOPA, PYKOSITKA YCTAHOBKH 3a30pa, MOJICTaBKa
U1t EMKOCTH € TecToM (9), EMkocTh 1st TecTa (14) ¢ mo3upyrommm HakoHeIHUKOM (13);

e KapeTka MaHWUMYJISTOPOB (2), B cOCTaB KOTOPOW BXOJAT: KapeTka, MaHUMyisTop 1 (mepennuit) (4),
MaHUMyJsATOp 2 (3aaHui) (5), TOMKATEIh TOBOAYNKA;

e BanHouka (11);

e ckpebok (15) ycranoBieHHbIH B onopsl (16);

e TIOJJIOH Il TOTOBBIX OJMHOB (12) ¢ ceTuaThimM BKIabimeM (10).







3.2 OcHOBHBIE OpraHbl yOpaBJICHHUS M CUTHAIM3AUMU Armnapara pa3MElICHbl Ha IMaHEIW YIPaBJICHUS.
[lanenp ympaBieHHs paclojoXkeHa Ha BEPXHEM KpBIIIKE BBIHOCHOTO MPHUOOPHOrO OTCEKa, KOTOPBIi
HaxOJUTCS Ha TOPLEBOM CTEHKE Kopiyca AmmapaTta ¢ mnpaBoil ctopoHsl. Ha mnanenu ympaBieHus
pacnosoxeHsl (cnpaBa HajieBo) (Puc.2):

= |

Puc.2.

° Ky.]'[a‘{KOBHﬁ MNEPCKIOYATCIIb I10Ja49U JICKTPOIINTAHUA HA AnnapaT @ )

e MHIMKATOPHAs JIaMIla, CATHAIM3UPYIOLIAs O 110/1a4€ IEKTPONUTAHN Ha AMapar;

e VHJMKATOpHAas JamIla, CATHAJIU3UPYIOLIas O HArpeBe )KapOyHOM IOBEPXHOCTH;

. o ‘C
e KIABHIIHBIN IICPCKIOYATCIIb BKIIKOUCHUA HAIrpeBa KapO4YHOH ITOBEPXHOCTHU t )

e Taiimep "Bpems xapku" (mkana taiimepa ycranoJieHa B quanasone (0+-60) cek.);

e  KJIABHIIIHBIN MEPEKII0YATENh paOOThI MPUBO/IA KAPETKH J103aTOpa g ;

e  KJIABHIIHBIN IEPEKITIOUATEN b PAGOTHI IPUBO/A KAPETKH MAHUITYJIATOPOB | g~ | .

3.3 ®opmoBaHue OJMHHOW 3arOoTOBKHM OCYIIECTBIISIETCS MOCPEACTBOM OTCAJKHU TecTa J03aTOpOM Ha
MEPBYIO KAPOUHYIO TMOBEPXHOCTH (30Ha OOXKapKu TEpBOMl CTOpoHBI). Jlaymee, MO HCTEYCHHH BPEMEHHU
apKH, 3aJaHHOro TaiiMepoM "Bpewms sxapku", Mmpu MOMOIIM MaHUMyIsiTopa | OJMHHAs 3aroToBKa
nepeMenaeTcs Ha BTOPYIO KapOUYHYIO MOBEPXHOCTh (30Ha 00Kapku BTOpOHM cTopoHsl). [lapamnensHo ¢
9THUM B 30HY OOXapKu NEepBOM CTOPOHBI J103aTOP OTCAXXKMBAET OUEPEIHYI0 OJMHHYIO 3arotoBky. O6e
CTOPOHBI OJIMHHOM 3arOTOBKM HaXoJAATCA Ha KaXKIAOW U3 KapOYHBIX MOBEPXHOCTEH OJMHAKOBBIN MHTEPBAJ
BPEMEHH, YEM JIOCTUTaeTCsl pABHOMEPHOCTH MPOKapKH roTOBOro 6JauHa. B cienyroniem TakTe HuKIiIa Ipu
MOMOIIIM MaHUITYJSATOpPAa 2 TOTOBBIA OJIMH BBIFPYXAaeTcs HA MOJJIOH JUIsl TOTOBBIX OJMHOB C CETYATHIM
BKJIQ/IBIILIEM, a TIPU [TOMOILIM MaHUITyJIsATopa 1 OIMHHAS 3aroTOBKa MepeMeNaeTcsi B 30Hy 00XapKu BTOPO
croponbl. Kaxknpiii crnenyronuii OJIMH yKIaAbIBaeTCs Ha mpeasiayinuii. Takum oOpa3oM, Ha TOIJIOHE

(bopMHUpYETCS CTOTKA TOTOBBIX OJMHOB.



4. IOAI'OTOBKA K PABOTE
BHUMAHMUE!

IIPU TTPOBEJIEHUN ITPUEMO-CIATOYHBIX HCIIBITAHMIT HA 3ABOJIE-
N3rOTOBUTEJIE OCVYILECTBJIEH IMEPBUYHBIN OTXUI XXAPOUYHON IIOBEPXHOCTU
N ITPOU3BEJIEHA IIPOBHAS BBIIIEYKA. OTMETKA O INPOBEJEHNU DOTUX
UCIHBITAHU HAXOJUTCS B ITACIIOPTE M3JIEJINSL.

4.1 YcranoBute Armnmapar Ha pabodee MECTO, TOOMBIIUCH €r0 TOPU3OHTAILHOCTH PETYIMPOBKON HOXKEK,
BMOHTHUPOBAHHBIX B JIHUIIE Kopiyca. CHUMHUTE C JeTaneil kopnyca Amnmnapara 3alUTHYIO IUICHKY (npu €€
HaJIMYUU) U IPOTPUTE JOCTYIIHBIE [IOBEPXHOCTH CJIETKA BJIAKHONW YMCTON TKAHBIO.

4.2 BeiMoiiTe: 103aTOp, KOMUP, CUTO, MOJACTaBKY /1711 EMKOCTH C TECTOM, EMKOCTh ISl TECTA, 103UPYIOITUH
HAKOHEYHMK, CeTYaThI BKIJIAJIBIII, MOAJOH JIJIsl TOTOBBIX OJIMHOB, BaHHOYKY, CKPEOOK, MpeABapUTEIbHO
CHSIB C HMX 3aLIUTHYIO IUIEHKY (IIpU €€ HATUYKH).

4.3 Tlporpute AOCTYNHBIE MOBEPXHOCTH MAHHUMYJISTOPOB 1 M 2 clierka BJIQXHOW YHUCTOM TKaHBIO.
YcranoBute MaHUNYJIATOP 1 Ha CBOE MECTO B KapeTKy MaHUITYJsATOpPA, BCTABUB BHICTYMAIOIIYIO OCh (0e3
1asa) B MJIACTMACCOBYIO OMOPY Ha JIEBOW CTEHKE KapeTKH MaHUMYJISITOPOB 0 YIIOpa, 3aTeEM OCh C Ta30M B
METAJUINYECKYI0 My(Ty Ha TpaBOi CTeHKe. BpameHneM ocu MaHUITyIsTOpa J00eHTeCh €€ 3alerieHus ¢
My(dToil. AHATOTHYHBIM 00pa30M Ha CBOE MECTO YCTAHOBUTE MAaHUITYIIATOP 2.

Yo6enurech, YTO HOKM MAHUIYJISATOPOB rAPAHTHPOBAHO HAXOAATCS HA KAPOYHBIX MOBEPXHOCTSAX.

4.4 VYcraHoBUTE Ha CBOM Me€CTa TMOJJOH JJIsi TOTOBBIX OJIMHOB C CETYAThIM BKJIAJBIIIEM, BaHHOYKY,
CKpeOOK.

4.5 AKKypaTHO OTKPOUTE MPUKUMBI KOTIHpa 103aTopa (yOeauTech, 9To OHU 3a(DUKCHPOBAIHCH B OTKPBITOM
MOJIOKEHUH ) M YCTAaHOBHUTE HA CBOE MECTO KOMHP. Y OeTUTECH, UTO KapJaHHBIA MEXaHU3M KOMHpa BOIIET B

3alleIuIeHue ¢ BUIKOH jo3aTopa (Puc.3). AkkypaTHO 3aKpoHTe MPHKUMBI KOTIHpa 103aTopa.

Puc.3



4.6 YcTaHOBUTE J103aTOP HA HANpPABJISIIONINE €€ KapeTKH, COBMECTUB BUJIKY no3aropa (Puc.4) ¢ moBonkom

npuBoja ao3aropa (Puc.5).

Puc.4 Puc.5

[IpaBmiIbHOE TOJOKEHUE MMOBOJIKA MPUBO/IA J103aTOpa B BUIIKE fgo3aropa (Puc.6):

Puc.6




4.8 B yCTaHOBJIEHHBIN J03aTOP BCTABHTE CUTO.

4.9 HcxoaHbIM 1M0J10:K€EHUEM KapeTKH A03aTopa H KAPCTKH MaHHMIIYJIATOPOB ABISACTCA IOJIOXKCHUC,

IIPU KOTOPOM 00€ KapeTKH MaKCUMAaJIbHO pa3Be/leHbl IO pa3HbIM cropoHaM Amnmapara (Puc.8).

Puc.8
5. MOPAJ0OK PABOTbI

5.1 Tlepen nagamom paboThl ¢ AmmapatoM o00s3aTelbHO O3HAKOMBTECH C pasaeioMm 4. TpeGoBaHus
0esonacHoctu [lacnopra uznenus. 3anioMHUTE U COOIIOAANTE YCTAHOBJIEHHbIE B HEM IIpaBUia paboThI ¢
AmnmnapatoM. KaTteropnuecku 3anpemaercsi 0CTaBJISATh padoTaoiuii Annapar 6e3 npucmMorpa!

5.2 IloAroTOBBTE TECTO B COOTBETCTBUU C PEKOMEHIOBAHHOMN PELIEITYPOM.

5.3 YcTraHoBUTE opranbl ynpaBjeHust Anapara Ha aHeJH YIPaBJeHHs B HCXOHOe MOJI0KeHHe:

"C
MEPEKITIOYaTENTN [@] [E " | B monoxenne "0";
3HAYECHHUE B TIPOM3BOJILHOE TOJIOKEHHE.

5.4 YGenuBIINCh B OTCYTCTBUU NOBPEKICHUH, MMOACOETIMHUTE BUJIKY IIIHYpa NUTaHUS AMnapaTa K po3eTKe

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

OT 3asIBJICHHBIX HOMMHAJIbHBIX 3HAYEHUI MOIIHOCTH, MUTAIOLIETO HAMPSKEHUS U YaCTOTHI.
5.5 IlepeBenute mNepeKIOYaTENb B nojoxeHue "1", NMOBEPHYB PYKOSTKY BIIPAaBO. 3aropurcs

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

HCcXomHoM, Puc.8).
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5.6 TIlepen Tem Kak HayaTh pPa30rpeB JKAPOUYHBIX MOBEPXHOCTEH, MPOBEPHTE MPABUIBLHOCTD

(YHKIIMOHMPOBAHUS KapETKH J103aTOpa M KapeTKU MaHUMYJAATOpoB. [[is aToro:

5.6.1 VYb6emurech UYTO mMOJIO:KEHHE TOBOJKA MPHBOAA 103aTOPAa COOTBETCTBYET CHEIUAILHOMY

yKa3aTeJIl0 Ha 00KOBOii cTeHKe MpUBoAa Kaperku jao3aropa (Puc.9). [Ipu neo6xoaumoctu, BpydHYIO

Bpalas KOmup nmpoTuB JacoBOM CTPCJIKH, JOBECAUTE €TI0 10 YKa3aHHOT'O ITOJIOXKCHU.

Puc.9

5.6.2 VYbenurech uUTO TOJIKATEIb J0BOAYMKA MOBOAKAa mpuBoaa xo3zaropa (Puc.10) naxomurcs B

OIMYIICHHOM ITOJIOKCHHUUN

Puc.10

HpI/I pa60Te AnnapaTa TOJKAaTCJIb HCO6XOIII/IM IJId MPUHYOUTCIBHOIO0 MOOBCACHHA IMOBOJKA IIPUBOIA

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

MOJIO’KEHHE, OTMEUYCHHOE CIIEIUAbHBIM yKa3areneM (cM. 1. 5.6.1).

5.6.3 YcraHOBUTE 3HAUYEHUE He MeHee 15 cek.
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5.6.4 YOenurech, 4YTO HOXHM MAHUNYJISATOPOB TapAaHTHPOBAHO HAXOAATCA HA JKAPOYHBIX

noBepxHocTsix. IlepeBenute nepekIOUaTENDL B mnonoxenue "1". Uepe3d onpenenEHHbIN

IIPOMEKYTOK BPEMCHH KapE€TKa MAaHUITYJIATOPOB COBEPINUT UK BO3BPATHO-IIOCTYIIATCIIBHOI'O ABUXXCHUS,
10 OKOHYAaHHUH KOTOPOr'o BepHéTCH B HCXOJHOC COCTOAHUCE.

BusyanbHo yOeaMBIINCH, YTO MIPH JIBMKCHUHU KApETKU B padOTE MAHUITYISTOPOB 3aMEYaHUN HE BBISBJICHO,

MepeBeAUTE MEePEKITI0YaTEIb B nojoxkenue "1". Yepes onpenenéHHbIA MPOMEXYTOK BPEMEHH 00e

KapeTKH COBEPIIAT IMKJI BO3BPATHO-MOCTYNATEILHOTO JIBIKEHUS, 0 OKOHYAHUHU KOTOPOTO BEPHYTCS B
HCXOJIHOE cocTOosiHKE (M. 11.4.9).
BusyanbHo yOenuBIIMCh, YTO TIPU JBH)KEHUU 00CHX KapETOK 3aMEYaHW HE BBISIBIICHO (KOMHUP B J103aTOpE

COBEpIIAECT IMOJHBIH OOOPOT, TMOBOJOK MPHUBOJA J103aTOpa MO OKOHYAHHWU IMKJIA COOTBETCTBYET

MOJIOXKEHUIO (cM. 11.5.6.1)) mepeBeauTe NepeKIrovaTesn

5.7 TlepeBeauTte mepeKIOYaTEND

B moJioxkenwne "0".

B nosioxkenue "1". Haunércsa mpouecc HarpeBa »apO4yHBIX

ITIOBEPXHOCTEH.
5.8 Ilpu pjocTukeHUM 3HAUYEHUS TEMIEpaTypbl 3aJaHHOMY (3aropuTcs MHIUKATOpHAs JaMIla,
CUTHAJIM3UPYIOIIas O HarpeBe >KapO4YHOM MOBEPXHOCTH) MOXKHO HAYMHATh IPOOHYIO OTCAJIKy TecTa Ha
’KApOYHYIO IOBEPXHOCTh. [l 3TOrO Ccnenyer:
5.8.1 Ilpu nmomormm OyMakHOW (MIJIM MHOM TEPMOCTOMKOM) caneTKH cMa3aTh JKapOYHYIO MOBEPXHOCTh U
HOKM MAaHUITYJIATOPOB PACTUTENBHBIM MacioM. JIUTh Macjio HA ’Kapo4yHble MOBEPXHOCTH WU Npo4ue
3JIEMEHThI KOHCTPYKIHH ANNApPaTa KaTeropu4yecky 3anpemaercs!!!

Ocrtoposkno! ’Kapounasi noBepxHOCTh ropsiyas!

Hcnonb3oBanne X0m4aToO0yMaKHbIX (MJIM MHBIX TEPMOCTOMKHUX ) MIEPUaTOK 00513aTeIbHO!
Buumanue! Ha BTOpO# *apo4yHON NMOBEPXHOCTHU (30HA 00KapKU BTOPOIl CTOPOHBI) YCTAHOBJIEHBI IIUIIBI.

ObeperaiiTe pyku OT TpaBM.

5.8.2 IloBTOpHO BbIMONHUTE 11.5.6.1 + 11.5.6.2.

5.8.3 PykoATKy YCTaHOBKHM 3a30pa, OIpPEIENAIONIYI0 TOJIUHY (OpMHpYyeMOi OJMHHON 3aroTOBKH,
yctaHoBuTe B cpenHee mnonoxenue (Puc.11). Tlpu perynumpoBke BeIMYHHBI 3a30pa, IS HW3MEHEHUS

ITOJIOKEHUS PYKOSITKH, CIEAYET MOJIb30BAaThCS CTOMOPHOM TaliKOM, YCTAHOBJICHHOW HA BTy 3a PYKOSTKOM.




5.8.4 3anosiHUTE A03aTOP TECTOM JO YPOBHSI CETHATOrO BKJIAbIIIA CUTA.

5.8.5 YcraHoBute 3HauU€HHE B nuanasone (30-50) cek (peKOMEHI0BaHHOE 3HAUEHUE).

B nosioxkeHue "1". YUepes omnpenenéHHbId TPOMEKYTOK

BpeMeHHU HauHETcA (popMoBaHME OJMHHON 3arOTOBKH IyTEM OTCAIKH TECTa J03aTOPOM B 30HY 00XapKu

5.8.6 IlepeBenure nepexiarovaTenn

nepBoi cTopoHsbl. [lo okoHuaHUM HopMHUpOBaHUS TIEPBOK OJIMHHOWM 3aroTOBKH (00€ KapeTKU HAXOAATCS B

HCXOJIHOM TIOJIOXKCHHH) PEKOMEHIYeTCS TEPeKIYaTeb HepeBeCTI/I B mnoyioxenue "0".

[lepexntouarens JOJDKEH OcTaBaThCsl B mosokeHuu "1". D10 HE0OXoauMo 4TOOBI yOeaHuThCs B

MPaBUWJIBHOCTH MOA00pa MapaMeTpoB BBINEYKU (TOJIIMHA (OPMUPYEMO OJMHHOM 3aroTOBKH, BpeMs
JKapKH) U OLEHUTh (POpMy M MOJOKEHHE OJMHHOW 3arOTOBKHM Ha KapodHOUM moBepxHOCTH. [Ipu Takoi
KOMOWHAIIMH TTEPEKITF0YATEICH 0 UCTCYCHUN BPEMEHH JKapKH, IIPH IMOMOIY MaHUMyisiTopa 1, OnuHHAs
3aroTOBKa MEPEMEIIaeTcs B 30Hy 00)KapKu BTOPOM CTOPOHBI, @ KapeTKa J103aTopa MPH 3TOM OCTAéTCs B
UCXOJHOM TMOJOXEHUH (oTcaika He mpoucxoaut). [lamee, mpu MOMOIIM MAaHUIYIATOpa 2, TOTOBBIN

OJUMHYMK BBIT Py’)Ka€TtCcd Ha MNOAAOH I TOTOBBIX OJMHOB C CETYATHIM BKJIAJABIIICM. HepeBez[HTe

HEePEKIII0YaTeNb B noyio>keHuu "0".

5.8.7 Heo0x0uMO OLIEHUTHh KaueCTBO U OPraHOJENTHUYECKHUE CBOMCTBA MOJIyYMBIIErOCs OJMHYMKA U MPU
HEOOXOJUMOCTH OTKOPPEKTUPOBATH TOJILMHY (OpMUPYEMOM OJMHHOM 3aroTOBKU (NPU [OMOLIA
PYKOSITKH YCTaHOBKH 3a30pa) U BpeMs >kapku (IIpu oMoty taitmepa "Bpems sxapku").

Iomuute! Ilpouyecc opmuposanus OIUHHON 3a20MO6KU 60 MHO20M ONPEOENACMCA 6A3KOCMbIO
mecma, nOIMOMy He00X00UMO NPUOEPIHCUEAMBCA PEKOMEHOOBAHHBIX PEYEnnyp.

Ilpu ycmanoexe epemenu dHcapku, HeEOOXOOUMO yuUUmMbIGAMb, YMO  HEAOCTATOYHOE 3HAYEHHE

BCJIMYHMHBbI BpEMEHU JKAPKHU npueodum K  Heéenpolcapueanuro onunnoil 3a20moeKu u,

coomeemcmeeHH0, K 603HUKHO6EHUIO npoﬂﬂeM npu eé nepeeopome u C’béMé,’ YBCJIMYCHHOC BpEMA

KAPKHU 6bl3bléaem yCyuiKy 5JlllHllMKa, Umo makoice moicem npueecmu K AHA102UYHbBIM npoﬁﬂemam.
K HUCIIY 6AINCHBIX napamempoes, 6J1uaAl0OuiUX Ha nPpasuibHOCMb HAHECCHUA U Kadecmeo ([)opfnupyefnoﬁ

onunnou 3a20moeKu, cnedyem omHocumsb BCJIMYUHY 3a30pa Me.m'dy coniaamu 0o3amopa u JfCtlpOllHOfl

noeepxHocmuio u YPOBEHb TecTa ¢ dozamope. Ha nauanvnoii cmaduu nacmpoiiku npoyecca Hcapxku
PeKomendyemcsa pyKoamky YCMAHOGKU 3a30pa, ONPeOenilouyl0 moauuny Qopmupyemoin OJuHHOU
3a20MO6KU, YCMAHABIUCAMb 8 CPeOHee NO0MHCeHUe, U NO000EPHCUBAMb MAKCUMATILHBLIL YPOGEHD
mecma. B oanvneiiuwiem smu napamempul Mo2ym 0bimo U3MeEHEHbL.

5.8.8 Ilpu HeoOxoaumocTH, BbIMOAHHTE 1.5.8.6 + 1m.5.8.7 MOBTOPHO 1O MOJYYEHUS HEOOXOIUMOTO

KayecTBa TOTOBOr0 OJIMHYMKA.
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5.9 Ilpu mony4eHUH MOJOXKUTEIBHOIO pe3yjbTaTa MO KAaYeCTBY MOJy4yaeMbIX OJIMHYMKOB HEOOXOAUMO

HaxXoIITCs B Imojoxenue "1".

[Ipu aTOM mportiece xapku OyaeT BRIMIISIETh CIETYIOINUM 00pa3oMm:

BKJIIOYMTH KOMOWHAIIMIO, TIPA KOTOPO#l MEPEKITIOYaTENH |§

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

— 4Yepe3 YCTaHOBIICHHOE BpeMsl apKu e€ mepeBopoT (MpH MOMOIIM MAHUIYIATOpa 1) B 30HY 0OKapku
BTOPOH CTOPOHBI M TMapajUIeIbHO OTCaJKa J103aTOPOM B 30HY OOXKapKH TEPBOH CTOPOHBI OYEpPEAHOMN
OJIMHHOM 3arOTOBKH;

— B CIEAYIOUIEM TaKTe IMKJa TOTOBBI OJMHYMK (MIPU MOMOIIM MaHUIYISATOpa 2) BBITPYKAaeTcs Ha
MOJJI0H, OJNIMHHAS 3aroToBKa (MPU IMOMOIIM MAHHITYJISATOpAa |) W3 30HBI OOKApPKU IMEPBOH CTOPOHBI
MepeMeniacTcsi B 30Hy 00XapKu BTOPOW CTOPOHBI, a B 30HY O0XapKH MEPBOM CTOPOHBI (IIPH MTOMOIIU
7103aTOpa) MPOUCXOJUT OTCA/IKa OUePEAHON OJIMHHON 3arOTOBKH.

O6e cTopoHBI OJIMHHOIN 3arOTOBKM HAXOASTCS Ha KaXKIOW U3 YKAPOYHBIX MMOBEPXHOCTEH OJIMHAKOBBII
WHTEpPBaJl BPEMEHM, YEM JIOCTUTACTCS PABHOMEPHOCTh MPOXKAPKU TOTOBOTO OnmHYMKa. Kaxabii
CIIETYIOIMNN OJMHYHK YKJIaJbIBACTCS B 30HY, TJI€ HAXOJIUTCS IMOJIOH I TOTOBBIX OJIMHOB C CETYATHIM
BKJIQJIBIIIIEM, Ha MpeAblaynui OnuHuuk. Takum oOpa3om, Ha mojfoHe (GOpMHpYETCS CTOMKa TOTOBBIX
O6nuHYMKOB. B mporiecce xapku HEOOX0AUMO 00s3aTeNIbHO KOHTPOJIMPOBATh YPOBEHb TECTa B J103aTOpE, U
MEPUONYECKH BOCTIONHATH PACX0lyeMO€ TECTO.

5.10 B ycraHOBHBIIEMCS PEXKUME KAPKHU JIJI1 aBTOMATUUECKOTO TOI/IEPKaHMs IOCTOSTHHOTO YPOBHSI TECTa
B J103aTOpe HEOOXOAUMO MPOU3BECTH YCTAHOBKY B AMMapaT HANMOJHEHHOW TecToM &MKOCTH. [yt 3Toro
He00XO0IUMO:

— y0eauThes, YTO Ha >KapOUYHOM TMOBEPXHOCTH OTCYTCTBYIOT 3arOTOBKHM, KapeTKa J103aropa M KapeTka

MaHUIYJISTOPOB HAXOAATCA B UCXOJHOM MosioxxkeHuu (Puc.8);

— NEPCBCCTHU NCPCKITIOUATCIIN

— YCTaHOBHUTH Ha KapeTKy J03aTopa MOJACTABKY JJII EMKOCTH C TECTOM;

B monoxxenue "0";

— YCTaHOBHUTbH HAIlOJIHEHHYIO T€CTOM E€MKOCTb Ha MOJCTaBKY (4TOOBI MCKIIOUUTH BBITEKAHUE TECTa MPH
YCTAHOBKE MEPEXMHUTE TPYOKY TO3UPYIOIIEro HAKOHEUHHUKA).

TecTo HamoOJHUT 703aTOpP /10 HYKHOTO YpOBHS, U cUCTeMa OyAeT MOAAepKUBaThb €ro aBTOMATUYECKHU JI0

B 1tojtoxedue "'1"

MOMCHTA IMOJIHOT'O pacxoJa TeCTa B €MKOCTH. HepeBe)II/ITe MEPCKIOYATCIIN | &

Y TIPOAOJIKUTE TPOIECC KAPKH.
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5.11 Kaxpas W3 KapouyHbIX MOBEPXHOCTEW Ammapara OCHAIllEHa WHAWBUIYAJIbHBIM TEMIEpPaTypHbIM
KOHTPOJUIEPOM, TOJACPKUBAIOIIMM 33JaHHyl0 el TemmepaTypy. Ha HadanpHOM »3Tame paOoTh
(BBITIOJIHEHUW JIEHCTBUI 1O MPOOHOW OTCaaKe TecTa), KOrja MEpPHOJUYHOCTh OTCATKU H O0BEM
OTCA)KMBAEMOT0 TECTa BapUATHUBHBI, 3HAUYEHHUE TEMIIEPATYpPbl KAPOUYHBIX IMOBEPXHOCTEH MOXKET

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

IIOCTOSIHHO KOPPEKTUPOBATh 3HAYCHUE . B ycranoBuBliemcs pexume (IEpUOAUYHOCTD OTCAJAKU U

00BEM TecTa, OTCAXXKMBAEMOI'O B 30HY O0KapKU IEPBON CTOPOHBI, ITOCTOSHHBI) 3HAaYEHHE TEMIIEPATYpbI

YKapOYHBIX IOBEPXHOCTEN BHIPABHUBAETCA. 3HAUCHUE MO>KHO 3a(hUKCHPOBATh.

5.12 Ecnu, no xakoil-mub0 npuuyuHe, OJIMHHAS 3arOTOBKA IPUTOpesia K KapO4yHON MOBEPXHOCTH WU IpU
NepEeBOPOTE/BHITPY3KE MPOU30IIEN cOol B paboTe MAaHUITYJIATOPOB HEMEUIEHHO BBITIOJIHUTE CIICAYIOIINE

IIEUCTBUA:

— INEPCBCAUTC IMCPCKIOYATCIN

— MOCJIC aBTOMATHUYCCKOI'0O HNPUBCACHUA KAPCTKHU O03aTOpa U KApCTKU MAHUITYJIATOPOB B HCXOIHOC

B noJioxkenue "0";

nonoxenue (Puc.8) mepeBenurte mnepekirovaTesnb B mnonoxkenue "0" (moracHeT HMHIMKATOpHAs

JaMIia, CHTHAJIM3UPYIOILas 0 oJade 3JIeKTPONUTaHus Ha Annapar);
— MPOMU3BEIUTE OUMCTKY MPUTOPEBLIEIO WM HAJIMUIIIEr0 TECTa C AJIEMEHTOB KOHCTPYKUMHU Armmapara
(>kapouHas MOBEPXHOCTb, J03aTOP, MAHUITYJIATOPHI, CKPEOOK);

Octoposxkno! I'opsivo!

Hcnonb3oBanue XJ10m4aTo00yMaKHbIX (MJIM HHBIX TEPMOCTOHKHUX) NEPYATOK 0083aTEJILHO!
— IIpu HGO6X0}II/IMOCTI/I CICOAYCT CHATb MaHUITYJIATOPBL n/unm J03aTOp CO CBOUX KAapCTOK (HpI/I 3TOM TECTO

U3 7103aTOpa CIEAyeT CIHUTh, a CaM JI03aTop Pa3o0paTh Ha €ro COCTABHBIC YACTH) U MPOMBITh UX B TEIIOM
IPOTOYHOH BOJIE /10 MOJHOTO yIaJeHUs CIIeI0B TECTa,

— npuBeAUTEe AmmnapaT B UCXOJHOE pabodee COCTOSHHUE, COINIacHO pasnena 4 naHHoro PykoBoncTBa, u
HAYHUTE MpOoLecC )KAPKU CHaJasa.

5.13 [lepuoauuecku ¢ moag0Ha HEOOXOIMMO YOUPATh CTONKY TOTOBBIX OJIMHYUKOB.

5.14 B nporecce paboThl MHAMKATOpPHAs JlaMIla, CUTHAJIU3UPYIOLAsi O HAarpeBe >KapOuHOM MOBEPXHOCTU
NEepUOIMYECKH BKIIIOYAETCSl M racHET (cucTema MoAJepKaHus 33aJJaHHOM TeMIepaTypbl BKIIOYAeT Harpes
pY TOHW)KEHUHU TEMIepaTypbl OTHOCHUTEIBHO 33/JaHHOW M OTKIIIOYAET €ro MpHU JOCTHKEHHUHU 33a/laHHOU

TeMIepaTypbl) DTO CBUAETEILCTBYET O HOpMaJIbHOM paboTe Anmapara.
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5.15 JIns mpuOCTaHOBKM TMpoliecca >KapKu OJMHYMKOB CJIEIyeT B MOMEHT HCXOIHOTO TOJIOKEeHUs!

JIOJDKEH

KapeTok Anmapara NepeBeCTH MEePEKIII0YaTeb B nnonoxkenue "0". Ilepexmouarens

OCTaBaThCsl B MoJiokeHUH "1" 10 MOMEHTa mepeMelIeHUs] IMOCIEIHEr0 HaXOJAIIEerocss Ha >KapOo4HOM
MOBEpXHOCTU OJMHYMKA Ha NOAJMOH. B mepepbiBe mpomecca Xapku PEKOMEHAYETCs IpPHU MOMOLIU
OyMakHOW (MM WHOW TEPMOCTOMKOW) caiadeTkun cMmas3aTh IKApOUYHBIE TOBEPXHOCTH U HOXHU
MaHUIYJISTOPOB PACTUTENBHBIM MaciaoM (11.5.8.1).

5.16 B npouecce xapku HEOOXOOUMO CIEIUTh 3a ypoBHEM TecTa B émkocTu. Ilocie Toro kak éMKoCTh
OIIOPOKHUTCS HEOOXOJUMO CHATh €€ C MOACTAaBKU (IIPU 3TOM IMPOLECC >KAPKU MOYKHO MPOJOJIKATh eIlé
HEKOTOpOE BpeMsl 3a CUET pacX0J0BaHMS TE€CTa, HaXOJsIerocs B go3arope). [Ipu He0OX0IMMOCTH MOKHO
IIOBTOPHO 3aJUTh TECTO B E€MKOCTb, YCTAHOBUTb €€ Ha CBOE MECTO U IPOAOKUTH IPOLIECC KAPKU B
pEeKMME aBTOMAaTHYECKOT 0 IOAACPKaHKsI IOCTOSIHHOTO YPOBHS TE€CTa B 103aTOpE.

5.17 Ilpu oKOHYATEIBHOM 3aBepIIEHUN paboThl ¢ ANmapaTroM HEOOXOAUMO YOEAUTHCS YTO Ha KAPOUHBIX

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

HCXOJHOM IIOJOXCHUH, MNCPCKIIOYATCIIN

B mnonoxenue "0". IlepeBegure mnepexiItoyaTenh B mnonoxenue "0",

Haxonarcss B monoxenue "0". IlepeBeaute

MEPCKI0YATECIIb

MIOBEPHYB PYKOATKY BieBo. lloracHer MHIMKaTOpHas JlamMma, CHUTHAIM3UpYIOIIAs O Iojaye
NeKTponuTaHus Ha Amnmnapar. OTkiIouuTe Amnmapar OT CETH 3JIEKTPONUTaHHUSI U IPOU3BEAUTE €ro

CaHUTApHYIO Y60pKy, B COOTBCTCTBHHU C Pa3aciIioOM 6 JaHHOTI'O PYKOBOI[CTBEI.
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6. YXO/ IPU DKCIUVIYATALIUU
6.1 Ilocne okoH4yaHust paboThl CHUMHUTE ¢ AmmapaTa EMKOCTb AJI TECTa C JO3UPYIOIIMM HaKOHEYHHKOM,
MOJICTABKY JJI1 €MKOCTH, J103aTOP, MAHUMOYIATOP 1, MAaHUNYIATOP 2, CETYATHIA BKJIAJABII, MOJIOH IS
TOTOBBIX OJIMHOB, BaHHOYKY, CKPeOOK. AKKYpaTHO pa3depuTe 103aTOp Ha €ro COCTABHBIE YACTH.
6.2 TmarenbHO MPOMOWTE MOA TEMJIOH MPOTOYHOM BOJOW M BBICYLIMTE BCE CHATHIE COCTAaBHBIE YacTH
Amnmnapara. [Ipu He0OXOAUMOCTH JOMYCKAETCs TOMOJHUTEIBHO OUYHUCTUTh CETKY MAHMITYJISITOPOB MSTKOU
HIETKOM.
6.3 [locie ocThIBaHUS HKAPOUHBIX IOBEPXHOCTEH, TPU HEOOXOAUMOCTH, OUUCTUTE UX OT OCTATKOB BBIIIEUKH
ryOKO# ¢ OUMIAIOUINM CIIOEM, 3aT€M MPOTPUTE YUCTON TKAHBIO.
6.4 IlpousBeauTe 0053aTENBbHYIO OYMCTKY 3yO4uaTOW pEHKH IO KOTOPOH OCYIIECTBIISICTCS JIBH)KCHHE
KapeTok. JlJis 3TOro BO3bMHUTE HIETKY JIJISl YUCTKHU C JKECTKOW HMICTMHOM U TIHIATENIbHO yJIAIUTEe U3 BIAIUH
3yObeB pelKH, HAKOMUBIIKECS B IIPOIIECCe padOTHI OCTATKH TECTA, BHIMEYKH, MACIIA.
6.5 IlpoTpute HapyX)HbIE MOBEPXHOCTH Kopiyca Armmapara MSITKOW BIaXHOM TKaHbIO. 3aTEM BBITPUTE
HAaCyXo. 3anpeniaeTcsi MbITh KOpIyc Amnmaparta noja cTpy€i BoJIbl MJIM OKYHAaHHUEM.
6.6 ObeperaiiTe Anmapat OT yJapoB, BOJIBI U IBUIH, @ €T0 ChEMHBIC YaCTH OT MAJCHUN U JeopMaIuii.
6.7 Ilpu UHTEHCUBHOM 3KCIUTyaTalluyu AMnmapaTa Ha )KapOyHbIX IOBEPXHOCTAX 00pa3yercss Harap, KOTOpbIi
YXyALIAeT Ka4eCTBO MOTydaeMbIX OIIMHOB. B CBsI3U ¢ 3TUM cieyeT NepuonYecKy MPOBOJUTH €€ YUCTKY.
B nmpomecce 4HMCTKM KapO4YHOM IOBEPXHOCTH B KAauyeCTBE MOIOIIETO CPEICTBA PEKOMEHIYETCs
WCIIOJIb30BaTh MBUIBHBIA pacTBOp. B ciyuae cCHIIBHOrO 3arpsi3HEHHs, ISl YAAJICHUS MPUTOPEBIINX
OCTaTKOB MOXXHO HCIIOJIb30BaTh CYXYyI0 MHINEBYIO COib. [locie OuYMCTKH, JUIsi yAaleHUs OCTAaTKOB
MOIOIIIETO  CPEACTBa, JKAPOYHYID  MOBEPXHOCTh HEOOXOAMMO BHayalle MPOTEPETb  YHMCTOM
XJIOM4aTOOyMakKHOM TKaHbIO, CMOYEHHOH B TEIIION BOJIE, a 3aTeM, /Ul YAAJIeHUs OCTAaTKOB BJaru, YUCTOU
CYXOM XJIOM4aToOyMaXHON TKaHBIO.
6.8 Jlnst ynaneHusi CHUIbHOTO Harapa JOIYCKaeTCsl MePUOANIECKH MPOBOIUTH MOTHYIO OYUCTKY KapOUHOU
IIOBEPXHOCTU KECTKOW METAIUIMYECKOW HIETKOW C MOCIEAYIOIIMM IPOKAIUBAHUEM €€ U HAHECEHUEM

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

HAMATKA OIIEPATOPY
BHUMAHHUE!

Annapat ocHaIIéH IBHKYIIUMUCS y3J1aMU U MeXaHU3MaMU.

Anmnapat uMeeT MOBEPXHOCTH, HATPEBAIOLIMECs /10 BHICOKHUX TeMIepaTyp.

Karteropnyecku 3anpemaercsi: OCTaBJISTh BKIAWYEHHbIH Aninapart 0e3 NpucMoTpa; NPUKacaTbhcs K

ABUKYIHIUMCA JaCTAM paﬁoTammero AlmapaTa; 06CJ'[y)I€I/IBaTL HarpeTbie¢ 4aCcTu AlmapaTa 0e3

3alIMTHBIX X.]]OH‘IﬂTOﬁyMa)KHBIX (l/l.]'ll/l HHBIX TepMOCTOﬁKHX) NMEPUYATOK MOCJI€ BKIYCHHUS HATPEBa

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

yO0oOpKy Anmapara ¢ moJacoeJMHEHHbIM K 3JIEKTPOCETH IIHYPOM NUTaHUusA. MbITh KOpIyc Anmnapara

1.1

1.2

1.3

1.4

U 5KAPOYHYI0 IOBEPXHOCTH MO/ CTPYel BOAbI HJIM OKYHAHHEM.
AnmapaT J0JDKeH SKCIUTyaTHPOBAaThCS HA YCTOWYMBOM TOpPHM30OHTalbHOW cronemnuie. llepen Havaiom
paboTHI (3aMOJIHEHUEM JI03aTOPa TECTOM ) HEOOXOAUMO YOSIUTHCS B TOM UTO:
Manunynsatopsl 1 U 2 KapeTKd MaHUIYJISATOPOB HaXOAATCS HA CBOMX MecTax (MaHUIYJISTOPbI He
nepenyTaHbl MeCcTaMy, 3alerieHne My Thl IPUBO/IA U Bajla 000X MaHUIYJISITOPOB FAPaHTUPOBAHO,
HOXHM MaHUIYJISITOPOB HAXOMAATCS HA )KAPOUYHBIX IOBEPXHOCTSX).
JlozaTop yCTaHOBJEH Ha CBOE MECTO B KapeTKy jo3aropa 0e3 mepekoca, (ukcarop no3aropa
3aIIENKHYT 10 yIopa.
Konup no3zaropa BcTaBiieH B 103aTOp U 3apUKCUpOBaH MpukuMaMu. CUTO YCTAaHOBJICHO B J103aTOP.
IToJ105keHMe MOBOAKA 1032aTOPA COOTBETCTBYET CNEHAJBLHOMY YKa3aTeJIl0 Ha 00KOBOM CTeHKe
NPHBOJA KapeTKM 103aTOpPa. TOJKaTe/]lb J0BOAYHKA MOBOJKA NMPUBOJA 103aTOPAa HAXOAUTCS B
OIIYIIIEHHOM IIOJIO’KEHUH.
BanHouka, ckpeOoK, MOAJOH Ul TOTOBBIX OJMHOB C CETYAThIM BKJIAJBIIIEM HAaXOAATCS HAa CBOMX
MecTax.
Haunnate oTcanky TecTa Ha ’KapO4yHYIO MOBEPXHOCTh CJIEAYET IMPH 3aropaHUd WHAMKATOPHOU
JaMIbl Ha TAaHEIW YIPaBICHUs, CUTHAIU3UPYIOLIEH O HarpeBe XapO4yHOM IIOBEPXHOCTH.
PexomMeH10BaHHOE yCTaHOBJICHHOE BpeMsl sKapKHU Ha TaiimMepe 10JKHO ObITh He MeHee 0,5 MuH.
HenocpenctBeHHo mepes OTCaAKOW TecTa PEeKOMEHAYETCsl MpU MOMOIIM OyMa)KHOM (MM HMHOM
TEPMOCTOMKOM) candeTku cma3aTh JKapOYHblE TIOBEPXHOCTM U HOXKU  MAHMITYJISATOPOB
pacTUTENbHBIM MacioM. JIMTh Maca0 Ha Kapo4YHble NOBEPXHOCTH MW MPOYHME 3IJIEMEHTHI

KOHCTPYKIHMH ANNAapaTa KaTeropuyecku 3anpemaercs!!!

OcTopokHO! ’KapouHasi NOBepXHOCTH ropsiuas!
Hcnonb3oBaHne xJ10m4aToOyMakKHbIX (WM MHBIX TEPMOCTOMKHX) MEpyaToK 00s13aTebHO!
Buumanue! Ha Bropoil skapouHOW TOBEPXHOCTH (30Ha OOKApKM BTOPOH  CTOPOHBI)
ycTaHoBJeHbI uNbl. O0eperaiite pyku oT TpaBM.

NPUIEPKUBAUTECh PEKOMEHJAIIUM PYKOBOJCTBA IO DKCILTYATAIIMH!
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