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MunucTepcTBO HayKu U BeIciIero oopaszosanus Pocculickon @enepanuu

@enepanpHOE rocy1apcTBEHHOE OIOKETHOE
obpas3oBaTebHOE yUpexk/IeHKE BBICIIEro 00pa3oBaHus
«KomcomMoibckuii-Ha-AMype roCy1apCTBEHHBIN YHUBEPCUTET

3AZTAHUE

Ha pa3paboTKy

HaszBanue mpoekra: VYrmpapifrolmas IUlaTa [UIsi MeXaHh3Ma IIoJadd U
MO3UIIMOHUPOBAHUS IIPOBOJIOKY IIPH 3 I-TIEUaTH.

Haznauenue: Ympapisaromas miaTa A MEXaHU3Ma [I01a49y ¥ IIO3UI[MOHUPOBAHHS
IIPOBOJIOKM  IIpeHa3HadyeHa g OoOecledeHuss TOYHOIO  JO3HPOBAHHOIO
IIepeMeIleHNs] TIPOBOJIOKA OTHOCUTEIBHO JIa3€pPHOTO JIyda B pOOOTH3UPOBAHHOM
KOMILJIEKCE TPEXMEPHOM IevaTy MeTAJUIMYECKUX U3JeIUN. Y CTPONCTBO peaiu3yeT
yIpaBleHHE TpeMs CTENeHAMH CBOOOABI MeXaHW3Ma IIO3UIMOHUPOBAHUSA M
KOHTPOJIUPYET IMPOLECC MOJa4YU ITPOBOJIOKH, oOecreyrBasi 3aJaHHble 1apaMeTphl
CKOPOCTH, YCKOPEHUS U CUHXPOHU3ALMU C TEXHOJIOIMYECKUM IIPOLIECCOM IT€YaTH.
O6nacTe HUCMoNb30BaHus: Pa3paboTaHHOE YCTPOMCTBO OyIOEeT HCIOIB30BAHO B
cocTaBe pOOOTH3UPOBAHHOTO KOMILIEKCa JIa3epHOM HAIUIaBKH MeETalIMYECKOM
TIPOBOJIOKM IIPH aJAWTUBHOM IIPOM3BOACTBe Aeraneil. OHO IpeqHasHaYeHO UL
IIpUMEHEHHUsS] B HAYYHO-HCCIIEeI0BaTEeNbCKUX paboTaX, OIBITHOM IIPOM3BOJICTBE H
nanbHeiIneil HHTErpaluy B MPOMBIILIEHHbBIE CUCTeMbI 3D-revary.
OyHKIHOHATBHOE OIMCaHHe IPOeKTa: YIpaBidiollas IUlaTta OCYIIECTBISAET
KOHTPOJIb ¥ CHHXPOHH3AIIMIO Pa0O0THI IIArOBbIX ABUraTelel MEXaHU3MOB II0JIA4U U
MIO3UI[HOHUPOBAHUS TIPOBOJIOKH, 00pabOTKy CUTHAJIOB OT HaTYHUKOB TTOJIOKECHUSI U
00pBIBa TIPOBOJIOKH, @ TAK)Ke B3aUMOIEHCTBHME C IPOMBIILICHHBIM JIOTHYECKUM
xouTpoiuepoM (ITJIK) Bepxuero ypoBHs. IlnaTa obecrneunBaeT aBTOMAaTHYECKYIO
KamMOpOBKy OCeil, peryiupoBaHHe PAacCTOSHUS 10 TOYKH (HOKYCHPOBKH Jiasepa,
W3MEHEHHE Yyria HAKIOHa IIPOBOJIOKM M TOYHYIO [O3MPOBaHHYIO IIOAady

MarepHalia B 30HY II€4aTH.



Texuuueckoe omucaHue yCTpPOHCTBa: YIIpaBIsrOINas IIaTa MpencTaBisieT cobo
(GYHKIMOHAIBHO  3aBEepIIEHHOE  JJIEKTPOHHOE  ycTpodicTBO  Ha  Oase
mukpokoHTpoiuiepa STM32F446, peamsyromee wHTepdetic cs3u mo Ethernet
yepe3 mukpocxemy W5100, yripaBieHue 4eThIpbMs IIarOBBIMH ABUTATEISIMU (TPU
— Ul TIO3WIIMOHUPOBAHHUS, ONMH — UL IIOJa4YMd IIPOBOJIOKH), 00paboTKy
CUTHAJIOB OT MHAYKTUBHBIX JaTYMKOB U OOeCIeYeHUE IajbBaHUYECKOW pa3BA3KH

Lernemn YIIpaBJICHUA WU CHIIOBBIX IIPHUBOJIOB.

TpeGoBanus: Pa3pabareiBaeMoe yCTPOMCTBO HOJDKHO OOeCIIe4YMBaTh YIpaBIICHUE
MEXaHHU3MOM TIOHaYd ¢ ITO3UIMOHHPOBAHUS IIPOBOJIOKA IIpH B paMKax

pOﬁOTHSHpOB&HHOI‘O KOMIIJIEKCaA TpexMepHOﬁ [I€YaTH METAITHYECKAX U3ISTIUMN.

[Tnan pabort:
HarmMeHnoBanue paboT Cpoxk

[TpoekTupoBaHWe TMeYaTHOH IUIATBl M pa3paboTka Auapp 2025
TEXHOJIOTUM €€ MOHTaXa U [MaiKH
Pa3paboTka  CTPYKTYpHOH M NPHUHIMIMATLHOH ®eBpans 2025
9JIEKTPUIECKON CXEMBI ILIATHI
[TpoekTUpOBaHUeE I€YaTHOM IIJIATHI ¥ €€ KOMIIOHOBKA Maprt 2025
IIpoBepka LEIOCTHOCTA COEIMHEHWH M COOTBETCTBHS Maii 2025
pa3paboTaHHO! cXeMe.

KommeHnTapuu:

[Tepeyens rpaduueckoro MaTepuana:

1. IMpuHUMNHATbHAS CXeMa YNpaBIAomed IUIaThl /Ui MEXaHHW3Ma I01avd |
[IO3UIMOHUPOBAHUS [IPOBOJIOKH

2. Buemuuii BUI U3E/IUS;

3. CxeMa 3/IeKTpUYecKas COeIHHEHUH (MOHTaXHas CXEMA).
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1 OO0mme nosoKeHus

Hacrogmuii macmopT SBIsSeTCS AOKyMEHTOM, IIpeJHa3sHaYeHHBIM IS
03HAKOMJIEHHS C OCHOBHBIMHM TEXHUYECKHUMH XapaKTEpHUCTHKAMHU, YCTPOMCTBOM,
MpaBUJIaMHA YCTAHOBKM U SKCIUTyaTallMH yCTPOMCTBA «YTPABJIAIOIIAs IUTaTa L
MexXaHH3Ma IOJaud M IO3UIMOHMPOBAHMS MPOBOJIOKK HpH 31-TiedaTh» (Hanee
KU3TIETTUEN).

[lacopT BXOZWT B KOMIUIGKT ImocTaBkd usgenus. Ilpexne, dem
TT0JIb30BAThCS M3JENMEM, BHUMATEIRHO U3y4YHTe IIpaBUila OOpalleHus U MOPSIOK
paboTel ¢ HMM. B CBS3M ¢ TOCTOSHHOM paboOTOH MO YCOBEPLICHCTBOBAHMIO
M3/IeJI1s, TIOBEIINAIOIIEH ero Hae)XXKHOCTh U YIIy4Ilarollel YCIOBUS SKCILTyaTaluy,
B KOHCTPYKIIMIO MOTYT OBITh BHECEHBI M3MEHEHHs, HE OTPaXXCHHBIC B JaHHOM
U3IaHUH.

1.1 HaumeHoBaHue U3JeJHUs

[TonHoe HauMeHOBaHHE M3HENHA — «YIpaBisolas IiaTa JUIi MeXaHW3Ma
TI0/Ia4M ¥ IIO3UIIMOHHUPOBAHHUS IIPOBOJIOKHY IPH 3 I-TI€YaTID).

1.2 HaunMeHOBaHHs [J0KYMEHTOB, Ha OCHOBAaHHH KOTOPbIX BeleTCs

NPOEKTHPOBAHHE H3/IE/IHs

[IpoeKTHpBaHUE OCYLIECTBIISAETCS Ha OCHOBAHMH TPeOOBaHUM U ITOJIOKEHUH
CJIeIYIOIIUAX JOKYMEHTOB:

- 3aZaHHe Ha pa3paboTKy.

1.3 Ilepeuenn opraHu3anuii, y4acTBYIOIIHX B pa3padoTke H3e/us

3axa3yuKoM IpoekTa sApisercs PenepaabHOE rocy1apCTBEHHOE OFODKETHOE
06pa3oBaTeNbHOE yupekaeHue Bbicmero obpasopanus «KomcOMOMbCKUH-Ha-
AMype TOCYNAapCTBEHHbIH YHHBEPCHTET» (ajee 3aKa3uuk), HaXOIAIIHMHCA TIO
ampecy: 681013, Xabaposckuii kpaif, r. Komcomonsck-Ha-Amype, JIenuHa np-KT.,
o 17.

Ucnomuutenem mnpoekta (manee CKb), CTyneHTT Trpymmsl 4AYm-1,

L Iywapun Hukuma Cmanuciagosuy.

Jluecm
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1.4 Csegenus 00 HCHOJB30BAHHBIX TNPH  NPOEKTHPOBAHHH
HOPMATHBHO-TEXHHYECKHX JOKYMEHTaX

Ilpy  DpoexTUpOBaHWM  WCIIONB30BAaHBl  CJIEAYIOIHE  HOPMATHBHO-
TEXHUYECKHE JJOKYMEHTBI:

I'OCT 2.001-2013. Enunas cucteMa KOHCTPYKTOPCKON JOKyMEHTAl[UH.
OO1mue nonoxxeHus.

['OCT 2.102-2013. Epunas cucteMa KOHCTPYKTOPCKOW JIOKyMEHTAl[UH.
Bunpl ¥ KOMIIIEKTHOCTh KOHCTPYKTOPCKUX JOKYMEHTOB.

I'OCT 2.105-95. Enunas cucrtemMa KOHCTPYKTOPCKOM JIOKYMEHTAlWH.
OO6mue TpeboBaHMs K TEKCTOBBIM JOKYMEHTaM.

I'OCT 2.610-2006. Epunast cucteMa KOHCTPYKTOPCKOW IOKYMEHTAIUH.
[IpaBuiia BBIIOTHEHHUS dKCIITyaTalMOHHBIX JOKYMEHTOB.

['OCT 2.004-88. Epmunas cucreMa KOHCTPYKTOPCKOH JIOKyMEHTAIlWH.
OOmme TpeGoBaHMS K BBIIOJHEHUIO KOHCTPYKTOPCKHMX TEXHOJIOTHYECKHX
JIOKyMEHTOB Ha [IeYaTaloNx U rpaduuecKux ycTpoiicTBax BeiBoga OBM.

['OCT 2.051-2006. Epmnas cucrema KOHCTPYKTOPCKOM [OKYMEHTAIIWH.
DneKTpoHHBIe JOKyMeHTHI. O0IIye MOI0KEeHHUS.

I'OCT 2.052-2006. Enwnast cucTeMa KOHCTPYKTOPCKOM JIOKYMEHTAIlHH.
DnexTpoHHAas Mojienb u3nenus. O6Imue moI0XKeHHUs.

I'OCT 2.601-2013. Emunas cucreMa KOHCTPYKTOPCKOH JIOKYMEHTALIHH.

SKCHHyaTaHHOHHHe HJOKYMEHTHEI.

flucm
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2 Ha3nayenue M NPpHHUHUI JeHCTBUA

2.1 Ha3naueHue usgenust

Vrpasisronias Iata Ui MeXaHW3Ma MOJaud U TO3ULUOHUPOBAHUA
IPOBOJIOKK TIpefHa3Ha4yeHa [UIsi OOEeCHedYeHHs: TOYHOIO JO3MPOBAHHOIO
TIepeMEIIeHNs] TIPOBOJIOKH OTHOCHTENIFHO JIa3epHOTro JTyda B POOOTH3MPOBAHHOM
KOMILIEKCE TPEXMEPHOH IeUaTH METAJUTMYECKUX U3JIeNUNA. Y CTPONCTBO pealn3yeT
yIpaBjleHWe TpeMs CTeleHsMU CBOOOIbI MeXaHW3Ma IO3MIMOHMPOBAHMS U
KOHTPOJIUPYET IPOIECC MOAavYd MPOBOJIOKK, oOecreunBas 3aaHHble IapaMeTphI
CKOpPOCTH, YCKOPEHHUS U CUHXPOHU3ALMY C TEXHOJOTHYECKUM IIPOLIECCOM IeYaATH

2.2 OO6aacTH HCMOJbB30BAHUS H3/1eIHsA

Wznenue MOXeT NPUMEHSTHCS B ydeOHOM IIpollecce IIpU IIPOBEICHUU
1abopaTopHBIX paboT W IPOBEJEHHUU HCCIEeJOBaHMH Ha HATypHOM Makerte
TUPUCTOPHO-PEAKTOPHOr0 CTa0MIN3aTOpa HANPSHKEHUS 171 OTPabOTKU OIBITHOTO
o0pa3iia MPOMBIIIUIEHHOTO U3/IeNUs, a TAKXKE B PAMKaX IMOJrOTOBKH MaruCTePCKUX
JIMCCEpPTaIMi [0 HalpaBiIeHUIo “YIIpaBieHue B TEXHUIECKUX cucTeMax’

2.3 Tlpunuun geHcTBUSA H3AENHSA

Vupasisrormas 1miarta npefHazHadeHa Ul pealu3alliid TOYHOIo YIpaBIeHuU
MEXaHM3MOM TIOfla4¥ ¥  IIO3UIIMOHUPOBaHWS  IPOBOJIOKA B  COCTaBe
pOGOTH3MPOBAHHOIO KOMIUIEKCa JiazepHOil 3D-medaT MeTaIMYecKuX H3/eIui.
[Mpunnun e€ aeicTBUs 3aKiIrodaeTcss B 00paboOTKe yIpPaBIAIOIIMX KOMaHZ OT
MpOMBIIIIEHHOr0 Joruyeckoro Koutpomtepa (ITJIK), dopmupoBaHny CHUrHajios
yIpaBJIeHHs [IaroBBIMK JIBHUTaTelsIMM, a Takke B cOOpe W aHalu3e JaHHBIX OT
naTuyukoB coctosHusa cucreMbl. CBssp ¢ ITJIK ocyiiecTBiseTcs MO IMPOTOKOIY
Siemens Snap7 uepe3 wunTepgeiic Ethernet , 4TO MMO3BOJSIET HHTETPUPOBATH
YCTPOWCTBO B ENUHYIO CHUCTEMY YIPaBJIEHMS TEXHOJOTMYECKAM IPOLIECCOM
neuaTd. MUKpPOKOHTpoJUlep oOpabaThIBaeT 3aJaHHBIE IIApaMeTphl ABMXKEHHA H
GopMEpyeT IOCIe0BaTeIbHOCTh HMITYJIbCOB, YIPABILIONMX IEPEMEIICHUEM

TpEX oceit mo3unuonuposanus (Al, A2, L) u ofHOH OCH ITOa4H IPOBOJIOKH.

Jluem
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3 Cocras H3C/IHA H KOMIIVIEKTHOCTD

B KOMIIJIEKT ITOCTaBKHU BXOOHUT:

= prEl.BHH}OUJ,aH IiaTta Ajist ME€XaHu3Ma Iogavdy U TMO3UIMHMOHHUPOBAHHUA

IIPOBOJIOKH NpH 3/1-11e4at 1 1mir.

- IlpunnuansHas cxema ynpasIsiolel atsl 1 mr.

- Ilacnopr.

Ham.

Nuem.

Ne doxymeHma

[Modn.

LHama.
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4 Texnnuyeckue XapaKTepPHCTHKH

4.1 OcHoBHbIE TEXHHYECKHE XaPAKTEPHCTHKH

OcHOBHBIE TEXHHYECKHE XapaKTEPUCTHUKH OJ10Ka yhopapJOmas I1iarta Al

MEXaHH3Ma II0Ja49yd M IO3HUITHOHHUPOBAHUS IMPOBOJIOKH IIPH 31-nevyatu IIpUBEICHEI

B Tabmaure 1.

Tabnuma 1 — TexHuueckre XapaKTepUCTUKH

HanmeHoBaHue mapameTpa 3HaueHue
BxopgHoe nanpsbkenue, B 220
HanpspxeHue MUTaHus CHIIOBOH 24
YacTHU
HamnpsbkeHue THUTaHUS JOTHYECKOU 33
YaCTH n
["abaputsl, MM 200x100
Macca HeTTO, KI' 0,15

Wam.

Tucm. | Ne dokymenma | odn.

Hama.
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S VYerpoicTBo H onMcaHue paboThI H3AEJHS
3.1 VYecrpoiicTBo H3aeaus
B cooTBeTCTBUY C IIpeIbABICHHBIMU TPeOOBaHUAMU K MEXaHU3MY [TOJa49H U

IIO3ULIMOHUPOBAHUS IIPOBOJIOKU Obli1a pazpaborana GyHKIUOHAIBHAS CXEMaA CU-

CTEMEI YIIPABJIEHUA 3THUM MEXaHU3MOM

[IK
JaTunk obprIBa
NPOBONOKH v
Jlpaiisep MoTOpa
T a4 MOJia4H NPOBOIOKH
E S‘» S MukpoxoHTpoIEep v
2 7Y ii MoTop noaauk nNpoBOAOKH
v
[ Npaiieep motopa A1 | | [ Hpaiisep motopa A2 | |[ [dpaitsep motopa L |

OHLIEBOH
BEIKIHO4aTens Al

OHLIEBOH
BBIKJIOUATENE A2

OHLEBOH
BBIKJIIOYATENb L

Pucynok 1 — @yHKIIMOHATBHAS CXEMa CUCTEMBI YIIPABIICHHUS

OCHOBHBIM YCTPOHCTBOM JUIA YIpPaBJIeHHs KOMIUIEKCOM OyIeT IpOMBIII-
JIEHHBIH JIOrHuYecKuii KouTposutep. B Hem OymyT oOpabaThiBaThCs 3aaHKHE Ha Iie-
YaTh, XPAHUTHCS AJITOPUTMbI YIIPABICHHUS IPOMBIILIEHHEIM POOOTOM | J1a3epoMm, a
Takxke (hOPMUPOBATHCS KOMAHIBI I/l MEXaHW3Ma II0Ha4yd U MO3HIIMOHUPOBAHMA
IIPOBOJIOKH.

Jlist TTo[uIepIKaHus TOCTOSHHOM CBSI3H M II€PeNavr yNpaBiIsFOLIMX KOMaH[
mexy TIJIK ¥ MUKpOKOHTPOJLIEPOM OyZET HCIONb30BaThCs MOIHOMYHKIHOHAIB-
HBIH ofHOKpHcTansHbEM KouTposutep Ethernet. Ceszp mexay IIJIK u koHTpoILIep
Ethernet 6yIeT OCYIIECTBIATLCS IO MIPOMEIIIIEHHOMY IIPOTOKOJTY CBs3M Siemens
Snap 7.

B BHie OCHOBHOI'O BBIYHCIIUTEIBHOTO YCTPONCTBA CHCTEMBI YIIPaBJICHHUS
6y/leT MCIOIb30BATECS MUKPOKOHTPOJLIEP, KOTOPBIH OyaeT NMpOu3BOIUTE BCE He-
06X0IMMBIEe BBIUUCIIECHHUA, 00pabaThIBaTh CUTHAIBI C JaTYUKOB, YIPABIATE CKOPO-
CTSMHM BpAILEHUs ABUTaTEleH.

Jlna obecreueHHs NOABMIKHOCTH MOMYJISl TIOfAUMd U TO3UIMOHUPOBAHUS

Jluem
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IPOBOJIOKK HCIIONB3YIOTCS IIaroBbIE IBUTATENH, IOAKIIOYEHHBIE K JpaniBepam
I1arOBbIX [BUTATEII.

JIisi KOpPpEKTHOro IMepeMeNIeHrs MEXaHHKM CHCTEMbl HaM HE0OX0IuMO
3HATh peajbHOEe ITOJIONKEHHE CHUCTEMBI B IPOCTPAHCTBE, IS 3TOr0 MOLOUIYT KOH-
IleBble WHIYKTHBHBIE BBIKIIFOUATENH, KOTOphle OyayT cpabaTeIBaTh IPH JOCTHXKE-
HUHU OCSIMU 3apaHee OIpe/eIeHHbIX MTON0XKEHHH.

JInst OTClIeXXMBaHUsI MOMEHTa 00OpbhIBa MPOBOJIOKM Ha BXOJE B MEXAHM3M II0-
navy ObII YCTQHOBIIEH WHIYKTHBHBIA JaTYMK. DTOT NATYHK ITO3BOJIIET CBOEBpe-
MEHHO BBIABJIATH NPOOJIEMBI ¢ MOauel MPOBOJIOKH ¥ IPeAoTBpanaTh cbou B pa-

00Te CUCTEMEL.
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6 VYcaoBus 3KCIIyaTaAlHH
Wznenue BrimyckaeTcs B knumatudeckoMm ucnonHeHnn Y XJI 4.2 mo TOCT
15150-69 u mpenHa3HauyeH OIS WCIIONB30BAaHHUS B CTAllMOHAPHBIX YCJIOBUSX B

3aKpPBITBIX MOMECIICHHUAX ITPH COOTBETCTBYHOIIHUX KIMMATHICCKHUX YCIIOBHAX!

uHTepBan TeMneparyp ot +10 go +35 °C;

OTHOCHUTEJIbHAS BIaXHOCTH Bo3ayxa 1o 80 % mpu temmnepatype +25 °C;

BbICOTa Haj ypoBHeM Mops He 6osee 2000 m;

atMocdeproe maBrnenue ot 86,6 mo 106 xI1a (ot 650 1o 800 MM pT. cT.).

B nomenienun, rae UConb3yeTcs U3JEINe HE JOJDKHO BO3HHMKATH YCIOBHN
IUIE KOHIEHCALMU Biaru (BbIManeHWs pockl). M3penne sABIgeTCS 3JIEKTPOHHBIM
npubopoM, TpedyroumM GepexHOro 00paleHHus.

Jlns obecrnieuenuss 0e30TKa3HOM pabOTHI, COXpaHEHHMsS TOYHOCTH H €ro
cOeperxeHusT He0OOX0AUMO COOMIOAATh CIIeXyOLINE IIPaBHIIa:

-  H3YYWTH NACTIOPT, IPEXKe YeM IIPUCTYIIHUTh K paboTe ¢ U3/eueM;

- IPeNOXpaHsATh U3JeHe OT YAapOB U IOBPEXICHNUN;

- HCIIONIb30BaTh HaIpsDKEHHE IIMTaHWdA, YKa3aHHbIE B IIacmopTe Ha

U3JIeNUe;

~  He JIOIyCKaTh CAMOCTOSITENbHYIO pa30opKy U3/eus.

6.1 IlpaBuia u 0cOOEHHOCTH pasMeleHHsT H3/1eTHsA

Wsnenue MOMKHO OBITH PACIIONOXKCHO HAa PACCTOAHHMHM He MeHee 1 M oT
HarpeBaTelbHBIX IPUOOPOB.

BHUMAHME! Ilpu skcruryaTaldd W3JAEIHs 3alperaeTcs MTpOBOAMTE
CaMOCTOSATEIBHO Kakue-To Ju00 paboThl 110 M3BJIIEYCHHUIO U YCTAHOBKE
BHYTPEHHUX KOMIIOHEHTOB U3/IEIIH.

6.2 Mepsbl 6e30naCHOCTH

Heo6xomumMo cobironarh TpeOoBaHMs TEXHUKH 0€30IIaCHOCTH U CIIE/yIOIIue
MepBI MPEeI0CTOPOXKHOCTH:

- He OCTaBJISATH U3EINe BKIOUYEHHBIM O0e3 HaOII0Ie NS,

Juem
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— 1ocjae TPAHCIOPTUPOBKM B  XOJOZHOE BpeMs Troja H3JeNHe
Heo0XO0AUMO BEIICPIKATh IPH KOMHATHOM TeMIlepaType He MeHee BYX YacoB;

= BHYTPEHHHE OCMOTPBI U PEMOHT W3AENUSA IOJDKHBI NPOU3BOIMTHCA
TOJIBKO KBJIA(DUIIMPOBAHHBIMY CIIELMATICTaMU;

- HEe yCTaHaBIMBalWTe H3Je/IMe Ha HEYyCTOMYMBOM IMOACTAaBKE, CTOMKE
WJIH HEHA/Ie)KHOM KPOHILTEHHE.

6.3 IlpaBusa XpaHeHHS] H TPAHCIIOPTHPOBAHHS

TpaHcopTHpOBaHUE M3ENIUS B YIIaKOBAHHOM BUIE MOXET IIPOU3BOAMUTHCS
YKEJIE3HOJOPOYKHEIM, aBTOMOOMIBEHEIM (B 3aKpBITHIX TPAaHCIOPTHBIX CPEACTBAX),
BO3IyIIHBIM, PEYHBIM M MOPCKHUM BHJAMH TpPAHCIOPTa B COOTBETCTBHH C
NpaBWJIaMH IIEPEBO30K TI'Py30B, AEUCTBYIOIIMX Ha TPAHCIOPT [JaHHOIO BHJA.
VYcioBus TPaHCIIOPTUPOBAHUSA M3AETHS 10 YacTHU BO3AEHCTBHSA KIMMAaTHYECKHX
dhaxTopoB HOMKHBI cooTBeTcTBOBATE rpymie 5 mo I'OCT 15150.

ITocne TpaHCIIOPTHPOBAHUS U3JIEHe TOJDKHO OBITH BBIIAEPXKAHO HE MEHee 2
YacoB B TpAHCHNOPTHOM Tape mpu Temmeparype 20+5 °C ¥ OTHOCHUTENLHOH
BJIQXKHOCTH Bo3ayxa He Ooisee 80 %.

PacmakoBanHOe u3aeIHe MOJDKHO XPAHUTHCS B OTAllJIMBAEMOM W BEHTHIIM-
PYEMOM YKMCTOM IIOMELIEHHH IpH TemIrepartype oT +5 10 +40 °C 1 0THOCHTETEHOH
BJIQ)KHOCTH Bo3ayxa He 6onee 60 %. IIpu Temneparype Huxe 25 °C momyckaercs
YBEJIINYCHUE OTHOCUTEIBHOH BraxkHOCTH 10 80 %. Bo3ayx B IOMEIIeHHH HE I0JI-
KE€H COJIEPXKaTh MpPUMeced, BBI3BIBAIOIIMX KOPPO3MI0 METAJUIOB, HAleThl Ha ITO-

BEPXHOCTAX ONTHYECCKHX JIeTaJIEH.

Jluem
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INPUJIOXKEHHUE b
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INPUJIOKEHUE B
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Cxema 3JIeKTpUYecKas COeMHeHNH (MOHTa)XHas cXeMa)
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