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1 OO0mme nmosoxkeHus

Hacrosmu#i macmopr sBiseTcs NOKYMEHTOM, [IpEHA3HAYEHHbIM IS
O3HAKOMJICHHUST C OCHOBHBIMHU TE€XHMYECKUMH XapaKTEPUCTHKAMH, yCTPOMCTBOM,
[paBUJIaMK ~ YCTaHOBKM W OKCIUIyaTaluud  ycTpoiictBa  «MoOuabHas
poboTusrpoBanHas mathopmay (nanee «H3IEIHue).

[Tacopr BXOZMT B KOMIUIEKT T[IOCTABKHM u3jenusd. llpexae, uem
IOJIb30BAThCS U3JEIUEM, BHUMATEIBHO U3Y4YHUTe IPaBUiia OOpallleHus] U MOPsI0K
paboTbl ¢ HUM. B cBSI3M ¢ MOCTOSIHHOM paboTOW MO YCOBEPIIEHCTBOBAHHUIO
U3/1€J11s, TIOBBIILIAIOIIEH €r0 HaIe)KHOCTh U yJIy4dlIatolleil yCIIOBUS SKCIUTyaTallku,
B KOHCTPYKIHIO MOTYT OBITH BHECEHbl U3MEHEHHUS, HE OTPa)KEHHbIE B JAHHOM
U3JJaHUU.

1.1 HaumeHoBaHHe HU3ae/THs

[lorHoe HaumeHoBaHue wu3nenus — «MoOWibHAsA pPOOOTU3UPOBAHHAS
riatgopma.

1.2 HaumeHoBaHHSI NOKYMEHTOB, HAa OCHOBAHHH KOTOPBIX BeJeTCH

NpOEeKTHPOBAHHE H3/1eHs

[IpoexkTupBaHue «MobuspHast poOoTH3HpOBaHHAS rathopMar
OCYLIECTBJISIETCS Ha OCHOBAaHMM TpeOOBaHUM M TIOJNOXNKEHUM  CIEIyOLIUX
JIOKyMEHTOB:

- 3amaHue Ha pa3paboTKy.

1.3 Ilepedens opraHu3anmii, y4acTBYIOUIHX B pa3paboTKe U3le/us

3aka3zuukoM TnipoekTa «MobOunpHas poOoTU3MpoBaHHas IIaT(GopMay
spisiercs:  DenepanbHOe  TOCYJapCTBEHHOE  OMOMKETHOE  00pa3oBaTeNlbHOE
yUpexAeHUE BBICILIETO o0Opa3zoBaHus «Komcomonbckuit-Ha-AmMype
rOCYIapCTBEHHBIM YHHUBEPCUTET» ([ajnee 3aKazyuK), HaXOISILMMHCA IO anpecy:
681013, Xabaposckuii kpaii, r. Komcomonsck-Ha-Amype, Jlenuna np-kt., a. 17.

Wcnonuurenem mnpoekra «MobOunbHas poOoTusupoBaHHas IuiaThopman

SBJISIETCS KoHctpykTop CTYI€HYECKOTO KOHCTPYKTOPCKOI'O oropo
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«IIpomblilieHHas POGOTOTEXHUKA M SMEKTPOHHKAY (manee CKb), ctyneHT rpymmsl

3MP6-1, Benukanos B.A.
1.4 Cgegenus 06  HCOJB30BaAHHBIX Ipd  NMPOeKTHPOBAHHH
HOPMATHBHO-TeXHHYECKHX JOKYMEHTaX

IIpy  npoekTHpoBaHHH  WCIONB30BAHBI  CIEAYIOLIKE HOpPMaTHBHO-
TEXHUYECKUE TOKYMEHTHI:

IF'OCT 2.001-2013. Enuuasi cucreMa KOHCTPYKTOPCKON JOKYMEHTALIHMH.
OO0miue monoxeHus.

I'OCT 2.102-2013. EnuHasi cucTeMa KOHCTPYKTOPCKOH IOKYMEHTALIWH.
BuZibl © KOMIIJIEKTHOCTH KOHCTPYKTOPCKHUX JTOKYMEHTOB.

['OCT 2.105-95. Enmunas cucTeMa KOHCTPYKTOPCKOM JOKYMEHTALUH.
OO6miue TpeGoBaHUs K TEKCTOBBIM JOKYMEHTAM.

['OCT 2.610-2006. Enunas cucreMa KOHCTPYKTOPCKOH OKYMEHTAIMH.
[IpaBuiia BEITOTHEHHS SKCIITyaTallUOHHBIX TOKYMEHTOB.

[I'OCT 2.004-88. Enwnas cucTemMa KOHCTPYKTOPCKOM IOKYMEHTALIUH.
Obmme TpeGoBaHWS K BBINOJHEHHIO KOHCTPYKTOPCKHMX TEXHOJIOIMYECKHX
JIOKYMEHTOB Ha IIedaTarolux U rpad)uuecKux ycTpoicTBax BeiBoja DBM.

I'OCT 2.051-2006. Enunas cuctemMa KOHCTPYKTOPCKOM JOKYMEHTALHH.
DNeKTpOHHEIE TOKYMeHTBI. OOIIue MOJ0KEHHUS.

['OCT 2.052-2006. Enunas cucTtemMa KOHCTPYKTOPCKOM JIOKYMEHTAIIWN.
DneKTpoHHas Mozaenb u3nenus. OOLIye MoI0KeHHUS.

['OCT 2.601-2013. Enunas cucreMa KOHCTPYKTOPCKOM HOKYMEHTALIMH.

3KC]’IJ’[yaTaLlHOHHBIe AOKYMEHTHI.
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2 HasnaveHue M NPHHUMD JeiicTBUS

2.1 Ha3HauyeHue u3geaus

MobunbHas  pobotusupoBanHas — mmaThopMa  IpegHA3HAYEHA A
BBITIOJIHEHHUS 3a/1a4, TPeOYIOIMX BEICOKONW MaHEBPEHHOCTH M TOUHOCTH JABHIKEHHUS,
IIPY 3TOM UMesl BBICOKYIO IPY30MOABEMHOCTD.

B cocras usnenus Bxomat: [lnara Gamamcup BMS 3S 40A 18650 1 wr.,
KHOTIKa HapMmajbHO pazoMkHyTas 1 wT., «Arduino MEGA» 1 wmr., npuméHux
pazuocurnana FlySky u myner x Hemy 1 wT., paiisep st akkamy/sTOpOB THIIA
18650 x3 1 wrT., BcenanpasieHHsle Konéca (konéca Wnona) 4 mr., Jpaiisep mms
mMETo4HbIX MOTOPOB L.298n 2 mt., DC-DC nonmkaroimuii ipeobpaszosarens 24 — 5
B 1 wrt., TT Morop-penykrop 4 mir.

2.2 OO06aacTH UCTIONb30BAHMS U3/AEJIHSs

MobunpHass poGoTu3upoBaHHas IUIaTGOpMa HMEET OOIIMpHBIE 06IaCTH
IPUMEHEHHUS

1. Hayunble uccnenoBanus u 1ab0paTOpHM:

ITepemerienne 060py10BaHUS: YCTPOMCTBO MOXKET OBITH MCIIOJIB30BAHO IS
TPaHCIIOPTUPOBKK  naboparopHoro obopynoBaHus WIH 00pa3loB  MeXIy
pasIMYHBIMY Y4acTKaMU UCCIIE0BATEIbLCKOTO KOMILIEKCa;

MOHUTOPUHT 3KCIIEPUMEHTOB: I1aTdopMa MOXKET OCHAIAThCS KaMepaMH U
JaTyuKamMu 118 Ha6HIO,D,EHHH 3a XOIOM DBKCIIEpUMEHTOB H C60p8 JaHHBIX B
pexrMe peallbHOro BpeMeHH.

2. [IpompblineHHast aBTOMATHU3aLUsI U JIOTUCTUKA:

Cknajckue omnepanyy: H3[elhe MOXET BBINOJTHITh POJh aBTOHOMHOTO
TPaHCIIOPTHOIO Cpe/CTBA Ul MIepEMEILeHUs TPY30B B yCIOBUSAD CKIIaza, BKIHOYas
y3KHe€ IIPOXO/bI ¥ TPYJHOIOCTYIIHbIE MECTa;

IIpon3BOACTBEHHbIE JIMHUHU: M3JEIHE MOXET HCIOJIb30BaThCA  JIs
TPAHCIIOPTUPOBKHU JeTajeil u cOOpOUHBIX eIUHHUL] Ha IPOU3BOACTBEHHBIX JIMHHUSX,
yiydias 3¢ heKTHBHOCTE TPOU3BOACTBA.

3. PO6OTH3HpOBaHHble ACCHUCTCHTHI:

Jlucm
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MenuuMHCKHE — yuUpeXXIeHHS:  WM3elHe  MOXKET CIYXWTb IS
TPAHCIIOPTUPOBKA ~ MEIMKAMEHTOB ¥  O0OpYJOBaHUS MEXAY pa3IUYHBIMH
OTACTICHUSMHU, MUHUMH3UPYS KOHTAKT [IEPCOHANA C Mal[MeHTaMMU;

ObcnyxuBanue KIMEHTOB: B cepe YCIyr W3/eNhe MOXKET HCIOMb30BATLCS
AN NOCTaBKW 3aKa3oB B pecropaHax Hu Kade, obecrequBas OGECKOHTAKTOE
00CITy’)KUBaHUE KIUEHTOB.

4. ObpasoBarenbHbIe 1 HCCIIENO0BATENHCKHE TIPOEKTHL:

IInarpopma 11 oOydeHWs: W3NeqMe MOXET ObITh HCIOJNB3OBAHHO B
00pasOBaTeNbHBIX YUPEKAECHUAX I OOYUEHHS CTYHEHTOB poboToTexHUKe,
MIPOrpaMMHUPOBAHUIO U aBTOMATH3AIIUH,

2.3 IlpuHuun gefcTBUS U3eHSA

Mob6usnbHas pobGoTusupoBanHas miargoma (yHKIHOHMPYET HA OCHOBE
B3aMMOJEHCTBYSl HECKOJIBKMX KOMIIOHEHTOB, o0ecreuuBas [BIDKEHHE U
BBITIOJTHEHUE 3a/1a4.

1. VYnpapnenue  [ABMXKEHMEM:  H3[elHEe  OCHALIEHO  YETHIPbMS
BCEHAIpaBlIeHHbIMA  Kon€camu (kon€cam Miona), Kaxpoe H3 KOTOPBIX
NPUBOIUTCS B IBUIKEHUE OTAEIBHBIM MOTOP-PEIYKTOPOM. DTH KOJIECA COCTOAT U3
APYTUX KOJEC KOTOPhIE YCTaHOBIEHHBI 101 45 rpaxycoB. IIpaBuiIbHO pacoioKuB
4 xoneca MOXHO TIOJyYUTh BCEHANIPABIEHHOCTE [{BUKEHMS.

2. DNeKTpoOHHOe YIMpaBlieHWEe: YIpaBIEHWE  IBUKEHHEM  M3IeNUs
OCYIIECTBJISETCS C IIOMOIIBIO MHKpokoHTposiepa Arduino MEGA, koTtopbrit
NpHHUMAET KOMaHbl OT orepaTopa u 06pabaTbiBaeT CUTHAJ C JAaTYUKOB.

3. Ilutanme u 3aumTa: WU3/AEIMe OCHAIIEHO OTCEKOM [UId TPEX
aKKamyJiaTopoB tumna 18650, koTopeie obecrieyrBarOT MUTAHUE BCEX SIEKTPOHHBIX
KOMIIOHEHTOB. 3auuTHas Mmiuatra BMS 3S 40A oOecneuuBaer OajaHCHPOBKY
3apajia aKkKaMyJIITOpOB, 3allMINaeT UX OT Meperpesa, repepaspsna ¥ KOPOTKOro

3aMBIKaHHA.
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3 Cocras H3JEJIHA H KOMIIVIEKTHOCTb

B KOMIUIEKT TOCTABKYA BXOIUT:

- MobunpHas poborusuposarHas mnathopma;

- Ilacnopr.

Mam.

Sluem.

Ne dokymerma | lModn.

Lama.
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4 Texnu4yeckHe XapaKTepPHCTHKH

1. Kopmyc wm3rotoBnen u3 Qanepsl pasmepom 450x250x10, uTo
obecreurBaeT JOCTATOYHYIO IPOUHOCTH KOHCTPYKLIAH.

2. Otcek ayst aKKyMyJIATOPOB: BKIIOYAET 3 CJIOTA 171 aKKAMYJISITOPOB THIIA
18650, ¢ BeIXOOHBIM HampspkeHueM 5 B, 4YTO [O3BOJNSET WCIOJNB30BATE

CTaHJAPTHbIE JIUTHM-OMHHBIE AaKKaMYJSITOpPBI, o0Oecrne4yrBas aBTOHOMHOCTB
paboTEI.

3. Konéca: BcenanpasnenHsle konéca (konéca Miona) B KonuyecTse 4 MITYK.
brarozaps Takodf KOHCTPYKLWH NPU HPaBIHIBHOM pasMelIeHHH YeTHIPEX TaKuX
KOJIEC MBI ITOJIy4aeM BO3MOXHOCTh IIepeMEIIeHHUs B JIFO0YIO CTOPOHY.

4. Motopsl: MoTop-penyKTOpsl OTBEYAIOT 3a ABMKeHHE Koyéc. TT MOTOphI
U3BECTHBI CBOEH HaN&KHOCTBIO U 3 PEKTUBHOCTEIO B MaJorabapuTHBIX poOoTax.

5. Muxpokoutposuiep «Arduino MEGA»: OcHOBHOH KOHTpOJLIED
IU1aT(OPMBI, 00eCTIeYHBAIOIIUI yIIpaBIeHHe MOTOPaAaMH B 00pabOTKy CUTHAIIOB OT
pa3IUYHBIX JATYUKOB, CEHCOPOB U JIP. MOy JIEH.

6. Ilnata OGamancup BMS 3S 40A 18650 obecneunBaer Oe3o0macHyro
3apsIKy aKKaMyJSTOPOB M OaaHCHPOBKY s4eeK IS MPOJUICHHS] CpOKa CITy)KOBI
aKKaMyJISITOPOB.

7. Mopnyns npuéma paauocurtana FlySky u mynsT Kk HeMy axkTHBHO
CHUIIOJIb3YeTCsl B IPOHAX U obecrieduBaeT OOIBIIYIO NalbHOCTh Mepenayy CUrHaia
U ero crabWibHOCTh. [l TeKyllero IpOTOTHUIIA TakoW MOAyldb Oosiee HeM
IIOJIXOJMT 10 BCEM 1apaMeTpaM.

4.1 OcHoOBHbIE TeXHHYECKHE XaPAKTEPHCTHKH H3/1e/IHs

OCHOBHBIE TEXHUYECKUE XapaKTePUCTUKU IIPUBEIEHbI B Ta0nuLe 1.

Tabnuua 1 — TexHudyeckre XapaKTEPUCTUKH U3/IENHS

HaumeHnoBaHue napameTpa 3HaueHue
CKOpOCTh nepeMeleH s, M/C 1,5
I'py30n0aBbEMHOCTb, KT 70 8
[TuTanue, B 5
["abaputsl, MM 450x250x70
Macca HeTTo, KI' 2

Jluem
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S VYerpoiicTBo H onucanue paboThI H3KeHs

3.1 VYerpoiicTBo H3geaus

1. Monynu ynpasnenus moropamu (L298N):

Ha cxeme npucyrctByror aBa momyns L298N, kaxaplid u3 KOTOPBIX
YHPaBIISET AByMs ABUraTe/sIMH. MOzy/iu HOAKIIFOYEHBI K 4eThipéM motopam (M1,

M2, M3, M4), obecnieunBas ux yrnpasnenue. Momgynu L298N 1osry4aioT cUrHambl

oT Arduino MEGA s ynpaBieHus HallpaBIeHMEM U CKOPOCTHIO BpAIleHMUS

MOTOPOB.

2. Morops! (M1, M2, M3, I11):

OTH MOTOpBI 00ECIeYMBAIOT ABHXKEHHE MOOWILHON miardopmbl. Kaxmbrii
U3 HUX MOJAKJIFOYEH K COOTBETCTBYIOLIEMY BbIXoAy Moayisi L298N, uto mo3BoJiseT
KOHTPOJIUPOBATh MX BpallleHHe. MOTOpPHI SBNAIOTCS OCHOBHBIM IPHUBOJOM IS
BCEHAIPaBJICHHBIX KOJIEC.

3. Konrtpomiep (Arduino MEGA):

Arduino MEGA BbICTymaet B poJid OCHOBHOTO YIPaBJISIIOIIEr0 yCTPOUCTBA.
OHo mnomyuyaer cHTHaIBI OT W JAPYTMX CEHCOPOB (eciM NpeayCMOTPEHO) H
noceinaeT kKoMauasl MoayisiM L298N s ynipasienust MotopaMu. K KoHTposiepy
TaKXKe TMOIK/IIOYeHa KHOMNKAa, HOPMAalbHO pAa30MKHYTas Ui BKIIOYEHHUS U
yTpaBIeHUSI.

4. Panpuomonyns FlySky:

OToT MOIyns obecrieunBaeT OecrnpoBOAHOE YIpaBieHHe MOOHIBHOH
miathopmoit. OH NpPUHMMAaET KOMaH[bI OT BHEIIHEro ITyJbTa YIpPaBICHUS U
nepenaer ux Ha Arduino MEGA, KOTOpBIN 3aTeM yINpaBIII€T MOTOpaMH 4Yepe3
moxynu L298N.

5. AKKyMYJISITOPHBIH OJIOK:

AKKYMYJATOPHBIH OJIOK COCTOUT M3 TpEX akkymymiastopoB Tuma 18650,
MOIKJTFOYEHHBIX TTOCe10BaTeIbH0. OHM 00eCreunBarOT MUTAaHHE BCEH CHCTEMBI.
Hanpsixenue 6noka xonebnercs ot 8,4 B o 12,6 B.

6.Ilnata 6GanancupoBKH U 3amUTH (BMS):

Jluecm
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Ilnata BMS 3S 40A oTBeuaer 3a 3amuTy akKyMyJIsTOpoOB OT nepesapsija,
TIepepaspsizia 1 Meperpy3Ku 1o Toxy. OHa Takke BBIIOJHSET OATaHCHPOBKY 3apsza
MEXAY OTIENBHBIMY SYEHKaMU aKKyMyIATOPOB, YTO IIPOJIEBAET X CPOK CITYKObI
u obecneunBaeT GezonacHyio pabory.

8.Knornxka:

KHOmKa CIy)KMT JUIsi BKJIIOYEHMS M BBIKJIIOYEHHs ycTpoiicTBa. OHa
nozakiroueHa K Arduino MEGA u ucrnonesyercs [js yrpaBieHus TUTaHUEM WU
APYTAMHU (QYHKIMOHATBLHBIMU KOMaHIaMHy.

CTpykTypHasi cxema U3JIeJIus IpeCTaBlIeHa Ha pUCYHKe 1.

Arduino MEGA #  TNpuémunk FlySky
Motop 1 Motop 3
\\ - : //v p
> HOpaiisep motopoe » [paiisep motopos ;’
MoTop 2 / Motop 4

batapes 1

Cucrema ynpaenexue
nUTaHUEM

+—-— baTtapen 2

R

batapea 3

Pucynok 1 — CTpykTypHas cxema u3aeaus

5.2 Onucanue padoThbl U3AEUA

1. ITomaua nutanus: paboTa ycTpoiCTBa HAUMHAETCS C MMOJAYM MMUTAHUS OT
aKKyMYJISITOPHOTO 0OJIOKa, COCTOSIIEro M3 TpEX akKymyssitopoB Tuma 18650.
[Inara BMS 3S 40A o6ecneuuBaeT 3auIuTy aKKyMyJsTOpPOB OT Ilepe3apsia,
nepepaspsiia U MEperpy3kd IO TOKy, a Takke OalaHCUpyeT 3apsl MEexIy
syeldKkaMHu JUIS HOpOJJIeHUs Cpoka ChoyXObel akkymyisaTopos. Ilocie nomauu
NATAHUS aKTUBUPYIOTCS BCE IOJKIFOYEHHBIE KOMITIOHEHTEI.

2. BxiroyeHwe yCTpONCTBa: I0ONb30BaTelb BKIIOYAET YCTPOMCTBO C

MOMOINBIO KHONKM HOpMaibHO pa3zomkHyToi (Normal Open), xortopas

Jluecm
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nogkmo4deHa K Arduino MEGA. HaxaTue KHOIKHU 3aMBIKAeT 1emnb, ¥ Arduino
MEGA naunnaet cBow pa6oTy, nonyyas MUTAHUE OT aKKyMYyJIITOPOB 4epe3 IaTy
BMS.

3. Ilpuém wu o6paGoTka KOMaHI: NPUEMHHMK pajHOCHIHANA FlySky
NPUHUMAET KOMaHAbl OT BHEIIHEro IyjbTa MO OecrmpoBOIHON cBs3U. KoMaHsl
MOTYT BK/ItOYaTb WHCTPYKUHMM MJs ABHXKEHHUS BIlepel, Hasajd, MMOBOPOTa, MIIHU
JIBUJKEHUS B CTOPOHBHI.

4. Ynpasnenue  mortopamu: arduino MEGA  uHTepmpeTupyer
MOJTy4Y€HHbIE KOMAaHIBI WU OTIPABIAET COOTBETCTBYIOLIME CHUTHAJIbI HA MOJIYJIH
ynpasienus MotopamMu L298N. Dtu MoayIu KOHTPOIUPYIOT YeThipe MoTopa (M1,
M2, M3, M4), xoTopsle IPUBOLSAT B JBHXKEHHE BCeHAIpaBlIeHHbIE KOJeca.

5. HBuxenue mnar@opMbl: MOTOPEI, ynpasisemble mMomayiasmMu L298N,
obecrieunBaroT JBWXKeHHEe IMIaThopMbl. BceHampaBieHHBIE KOJeca O3BOJISIOT
nnardopMe ABUTAThCS B JIOOOM HAlpaBlIeHWW: BIIEpEl, Ha3zaa, OOKOM M IIO
IMaroHaigy, Ojarojapsi CHelUaibHONW KOHCTPYKIIMM KOJIEC, KOTOpas BKIIOYAET
poiukH mox  yriaoM. Takas  KoHGurypauums —oOecredyuBaeT — BBICOKYIO
MaHEBPEHHOCTH IIaT(HOPMEI.

6. YpaBieHue CKOPOCTBIO U HAlpaBlIE€HUEM: CKOPOCTh U HallpaBJIeHUE
BpalllEHUs KaXXJ0ro MoTopa KoHTpoaupyrorcsi Arduino MEGA 4epe3 monymnu
L298N. Jlns poctuxxkeHuss Hyx)HOro nBwxkeHust Arduino otnpasinser PWM
(LUMPOTHO-UMITYJIbCHAs MOAYJISIMS) cUrHaibel Ha moayiau L298N, uTto mo3Bosisger
[UIaBHO  pEeryjJupoBaTh  CKOpPOCTh  MOTOpoB.  HampaBneHue — ABMKEHMS
KOHTPOJUPYETCS MyTEM M3MEHEHHUS IIOJSIPHOCTU HANpPSIKEHUs], [0aBaeéMoro Ha
MOTOPBI.

7. 3amuTta U 6€30MacHOCTh: BCTPOEHHAs CHCTeMa 3allUThl ¢ maatod BMS u
NpeloXpaHuTeNeM rapaHTUpyeT 6ezonacHyr paboTy ycTpoHCTBa, MpeAoTBpallas
MOBpPEKJEeHUE KOMIIOHEHTOB M3-3a Ieperpy3oK, Iepesapsia WM Ilepepaspsia

aKKyMYJISITOPOB.
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6 VYciaoBus skcniyaTanuu
WMspenue BbimycKaeTcs B kiumaTuueckoM ucroiuenud YXJI 4.2 o TOCT
15150-69 u mpenHasHayeH IS HCIONB3OBAHMS B CTAllMOHAPHBIX YCIOBHUSAX B
3aKPBITBIX OMEIIEHHSX IIPK COOTBETCTBYIOIIMX KIMMATHYECKHUX YCITOBHSX:
— HHTepBal Temrepartyp ot +10 mo +35 °C;
~ OTHOCHTEJIbHAA BJIaXXHOCTH Bo3ayxa /10 80 % npu temneparype +25 °C;

= BBICOTA HaJl ypoBHEeM Mops He 6osee 2000 m;

aTMocdepHoe nasnenue ot 86,6 no 106 kIla (ot 650 g0 800 MM pT. cT.).

B nomemuenuu, rie ucnons3yercs uszenue He JOMKHO BOHUKATE YCIOBUMA
ATl KOHACHCAIMY BJIaTy (BBINAACHUS POCKI).

Hnst obecnieyenus 6Ge30TKasHOM pabOTBI, COXPAHEHHsS TOYHOCTH H €ro
cOepexenuss He0OXOMMO COOIIOATE ClleIyIONIUe TPaBHUIIa:

— U3YYUTh MACIOpPT, IPEXK/IE YeM IPUCTYITUTE K paboTe ¢ U3EIUEM;

= [PeNOXpaHATh U3ZEIHUe OT YAApOB U OBPEK IEHHIA;

= He JOIMyCKaTh CaMOCTOATENbHYIO pa3bopKy U3Ieus.

6.1 IlpaBuja u 0cOGEHHOCTH pasMeleHHs H3/1e/IHs

Wznenne 10mKHO OBITH PacIONOKEHO HA pPACCTOSHUM He MeHee 1 M OT
HarpeBaTellbHbIX IPUOOPOB.

BHUMAHME! TIlpu oskcrutyaTaluu HW3AeNusi 3ampernaercs IPOBOIUTE
CaMOCTOSITEJIbHO Kakhe-TO Jubo paboThl IO H3BICYCHUIO U YCTAHOBKE
BHYTPEHHHUX KOMIIOHEHTOB HU3/IEJIHSI.

6.2 Mepb! Ge30nacHOCTH

Heobxonumo cobmronaTs TpeOOBaHMs TEXHUKH 0€30IIaCHOCTH U CIIEAYIOLIHE
MEepBbI IPEeI0CTOPOIKHOCTH:

- HE OCTaBIISITh U3/IeJIME BKIIIOYEHHBIM 0e3 HaOII0IeHHS;

= Mocjie  TPaHCIOPTHUPOBKK B XOJOAHOE BpeMsS Trola HU3JACIHE

HEOOXOAMMO BBIIEPXKATh IIPU KOMHATHOH TeMIlepaType He MeHee JIBYX 4acoB;

= BHYTPEHHHUE OCMOTPBI U PEMOHT H3IOCIIHA NOJIKHBI IIPOHU3BOJUTBHCS

TOJIBKO KB&J’IHC];)HLLHPOB&HHMMH CIIEquaIucTaMHu,

Jluecm
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- HE YyCTaHaBIIMBaWTe W3Jellle Ha HEYCTOWYUBOU [I0JICTaBKE, CTOWKE
HJIM HEHAJIE)KHOM KpOHILITEHHE.

6.3 IlpaBuaa xpaHeHus u TPaHCNOPTHPOBAHHSA

TpancnoprupoBanne uznenus B ynakoBaHHOM BHIE MOYKET IIPOU3BOJAUTHCS
KEJIe3HOZOPOXKHBIM, aBTOMOOUIIBHBIM (B 3aKDBITHIX TPAHCIOPTHBIX CPENCTBAX),
BO3LYIIHBIM, DEYHBIM W MOPCKMM BHJIaMH TpPaHCIIOPTa B COOTBETCTBHHU C
NpaBUJIaMH TI€PEBO30K TIPY30B, MAEHCTBYIOLUIMX Ha TPAHCIOPT JAHHOTO BHIA.
YcioBus TPaHCIIOPTUPOBAHMS M3MENHs 110 YACTH BO3IAEHCTBUS KIMMATHYECKHX
(haKTOpOB MOKHBI COOTBETCTBOBATH rpymie 5 no TOCT 15150.

[locie TpaHCIOPTHPOBAHKS U3/EMe JOKHO OBITH BHIAEPIKAHO HE MeHee 2
4acoB B TpaHCHOPTHOW Tape mnpu Ttemmneparype 20+5 °C u OTHOCHTEILHOM
BJIQXKHOCTH BOo3ayxa He 6osee 80 %.

PacrnakoBaHHOe H3/ieUe JODKHO XPAHUTHCS B OTAIJIMBAEMOM M BEHTHUIIHU-
pyeMOM HYHCTOM IIOMEIEHUH Npu Temiepatype oT +5 10 +40 °C u OTHOCUTENbHOM
BIIQXKHOCTH Bo3ayxa He Oonee 60 %. Ilpu remneparype Hmke 25 °C momyckaercs
YBEJTHYEHHE OTHOCUTENbHOM BraxxHocTu 10 80 %. Bo3ayx B momMelleHu# He H0J-
KEH COoJepiKaTh MPUMECEH, BBI3BIBAIOIIMX KOPPO3UIO0 METAIOB, HaJEThl Ha II0-

BEPXHOCTAX ONTHYECKUX JieTajen.
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MMPUIOKEHUE A

(obsi3aTenpHOE)

PucyHnok 2 — Mojienib MOOMIIBHOM pOOOTH3UPOBAHHON TNIAT(GOPMBI.

PucyHnok 3 - Mozens MOOUIBHON poO0OTU3UPOBaHHOH TIaThopMbl. Bua cepeny.

Jlucm
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Pucynok 3 - Mozens MoGuIpHON poboTH3HpOBaHHOMN MaThopMbl. Buj crepeu.

Mam.

Slucm.

Ne dokymeHma

Modn.

[Hama.
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