00O «3Hepruallab» TEXHUWHECKOE 3A0AHUE

JlabGoparopHblii cTeH] «/JaTunku naBjeHus»
HCIOJIHEHHE CTeH/10B0e, KOMIILIOTEPHAs Bepcusi
2J1b-001.017.01

Ha3HauyeHue

NNabopatopHbin  cTeHn «[aTynkm paBneHua» npefHasHavyeH And  npoBefeHus
NabopaTopHO-NPaKTUYECKUX 3aHATUA B YYPEXOEHUAX HayanbHOro NpodecCUoHanbHOro,
cpegHero nNpodeccUoHanbHOro 1 BbICLIEro NpodeccnoHanbHoro obpasoBaHus, Ang nonyyYeHns
6a30BbIX U yrnybneHHbIX NPoMeccMoHarnbHbIX 3HAaHWA M HaBbIKOB MPU U3YyYeHUU CnocoboB

n3MepeHuna gaBrieHnA.

TexHU4eckne xapakTepUCTUKU

MoTpebnsemas mowHoOCTL, BT, He Bonee 1200

SﬂeKTpOI'II/ITaHI/IeZ

OT oaHOha3HOM CETM NEPEMEHHOIO TOKa C paboynM HyneBbIM U

3alMTHLIM NPOBOAHMKAMN HanpsXXeHuem, B 220

yacTtoTa, 'y, 50

Knacc 3awuTbl OT NnopaxeHus1 3NeKTPUYECKUM TOKOM I

[[abapuTHble pa3amepsbl, MM, He Bonee

AnvHa (No poHTY) 1200

LUMpUHa (OpTOroHanbHO POHTY) 600

BbICOTa 1600
Macca, kr, He 6onee 40

[laBneHne B nHeBMaTu4eckon cucreme, bap:

HOMWHarnbHoOEe 2,0
MaKcumMarbHoe 8
KonmyecTBo YernoBek, KoTopoe OOHOBPEMEHHO M aKTMBHO MOXET paboTaThb Ha KOMITIEKTe 2

Ocob6eHHOCTU ucnorniHeHus

1. Komnnekt npeactaBnsieT coboM MNHEBMATMYECKYID CUCTEMY, MO3BONSAOLLYHO
OCYLLECTBNATb MU3MEPEHME AAaBNEHUSA pasnnYHbIMN Npubopamu;

2. Komnnekt nabopaTtopHoro obopygoBaHUs COCTOUT M3 CUCTEMbI NodayM Bo3gyxa U
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CUCTEMbI U3MEPEHUS AaBMNEHUS pasnnyHbiMK Nnpubopamu;

3. Viccnegyemble ycTponcTBa U Nnpnbopbl YCTaHOBMEHbI HA CTeHAEe TakuM 0Bpa3om, 4YTo
MMeeTCss BO3MOXHOCTb CpaBHMBaTb Mexay cobow nokasaHus u3mepuTernbHbIX Npubopos
pasnuMYyHOro TMna nNpu N3MepeHnn OJHOro 1 TOro e napamMeTpa.

4. B kayecTBe wuccrnegyemblx YCTPOWCTB W MPUMBOPOB UCNONb3YKTCA pasfuyHble

Npnbopbl ANA N3MEPEHNST AaBNEHMS.
KomnnekTHOCTb
1. HoyTtoyk — 1 wr.
HasHauyeHue
HoyTOyk npeaHasHadeH O OTOOpaXkeHus pesynbTaToB U3MepeHun npubopamun n

AgaT4ynKkamu.

TexHU4eckne xapakTepUCTUKU

Ne TexHu4yeckasn
Tpe6oBaHue K TexHU4Yeckon cneumcpukaumm ToBapa
n/n | cneuyncpukauma ToBapa
1 Mpoueccop u yacToTta He meHee Celeron 1600MIy,
2 O6bem namatn He meHee 2Gb
3 OnTtnyecknin npuBog, He meHee DVD+RW SATA
4 YKecTkunm auck He meHee 500 Gb, SATA 6I6/c, 5400RPM
Pasbembl He meHee 3x USB2.0, RJ 45,
Mogernb BCTpOEHHON
Hanuuwne
BMAEOKapPThI
7 ManHunynatop “mbiwb” | USB, 2x KHOMOYHasi onTuyeckasi Co CKPOMSIMHIOM
MpenycTaHoBneHHoe
8 nporpamMmHoe Microsoft Windows 7 nnun nosgHee.
obecneyeHne
ToHkonneHouYHble TpaHauctopsl (TFT) LCD.
9 Hducnnen .
He meHee 15.6" wmpokodopmaTHbIN, He MeHee 1366x768
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2. labopaTtopHbIn cTeHa «[aTymkm gaBneHus» - 1 wr.

Ha3sHauyeHue
JNNabopatopHbii cTeHn, «[aTtyuvku OaBreHusty nNpeaHasHayeH Ons M3yveHus cnocoboB

n3MepeHuna gaBrieHnA.

TexHu4eckune TpeboBaHUA
CteHn npeactaBnseT coboM CBapHYH pPaMHYH KOHCTPYKUMIO, BbIMOMTHEHHYKO U3
meTannuyeckoro npocpuna 20x20x2 NOCT 8639-82, nokpbITOro NopoLwkoBon Kpackon RAL

7035. Ha cBapHOM paMHOM KOHCTPYKLMK KPENUTCA cnegytouiee obopyagoBaHume.
2.1 Komnpeccop — 1 wr.

HasHauyeHue

Komnpeccop npumeHsieTca Ans HarHeTaHusa cxartoro Bosgyxa. [aHHas mopenb
BblpabaTbiBaeT BECbMa YUCTbIA BO3A4yX, YTO MO3BONSAET UCNONb30OBaThb arperat And nutaHus
YyBCTBUTESBLHOIO 00opyaoBaHns. HU3kuiA ypoBeHb Wyma obecnevmBaeT KOM(OPTHbIE YCroBUA
ansa pabotbl. HebonbLwon Bec 1 rabaputbl obecrnevmsaeT NPOCTOTY U NErkoCTb TPAHCNOPTUPOBKU

KoMnpeccopa.
2.2 PeayKUMOHHbIX KnanaH — 1 wr.

Ha3HauyeHue

PeaykunoHHbIM KnanaH AaBreHust NpeaHasHadeH ans nogaepkaHus B HEKOTOPOW YacTu
CUCTEMbI TMOHWXKEHHOTO [aBMEHNs OTHOCUTENbHO [aBMEHUS B OCHOBHOW HarHetTaTerbHOW
MarncTpanu 1 He3aBUCSLLETO OT HEro.

TexHU4YecKne XxapakTepucTuKu

o Pabouee pasneHune ot 0,5 oo 8 6ap.

2.3 MembpaHHbIN aehopMaUMOHHbIA AaTYUK U3OLITOYHOro AaBrieHns — 1 wWr.

TexHU4eckne xapakTepUCTUKK

quCTBMTeJ'IbeIIZ ANeMeHT TeH30pe3MCTMBHbIIZ MeM6paHHbIIZ OatynKk ¢ gmana3oHOM
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nameperna 0-200klMa; anckpeTHocTb MamepeHus 1klla; HanpskeHne nutaHma 5B; ocHaweH

MUKPOMpPOLIECCOPHbIM NpeobpasoBaTenem AaHHbIX C MHTepdericom RS485.

2.4 MembpaHHbIN aedopMaLMOHHbIM AaTyMK AuddepeHUManbLHOro AaBneHus —
1wrT.

TexHU4YecKkne xapakTepucTuKu

UyBCTBUTENbHbIN 3NIEMEHT TEH30PE3UCTUBHLIM MEMOpPaHHbLIM JaT4YMK C AMana3OHOM
namepenna 0-200klMa; anckpetHocTb uamepeHunsa 1klla; HanpsxkeHne nutaHusa 5B; ocHaweH

MUKPOMpPOLIECCOPHbIM NpeobpasoBaTenem AaHHbIX C MHTepdericom RS485.

2.5 CTpenoyHbin gedopMaLMOHHbIN MaHOMeTp — 1 WT.

TexHn4yeckue AaHHbIe:

HAunameTp Kopnyca 63MmMm; knacc TodHocTun 1,5; npegen namepexns 0-2 6ap; Bua pesbobl
TpybGHas.

2.6 CTpenoyvHbin aedpopMaLMOHHbIA MaHOMeTp — 1 WT.

TexHUYeckue xapakTepucTUKU

HOunameTp kopnyca 50Mm; knacc TouHocTu 2,5; npegen namepexns 0-2 6ap; Bua pesbobl
TpybHas.

2.7 Pene paBneHus — 1wr.

TexHU4Yeckue xapakTepucTUKU

[asneHue BkntouveHus 0,14 Mlla; gaBneHue BbikntodeHus 0,28 Mlla; HomMuHanbHoe
HanpsbkeHne 230B.

2.8. MoHOORNOK «[laTuukn gaBneHus» - 1 WrT.

HasHauyeHue

MoHobrok «[aTuMku paBneHuUs» npeaHasHadeH Ans nposedeHusi nabopaTopHo-

npakTnyecknx pabor.

r. Boponex, 394019, y.1. 3aropojiHas, 1. 26a; Tes./dakc: +7(473)200-15-81; e-mail: info@vrnlab.ru
CaiiT: www.vrnlab.ru




00O «3Hepruallab» TEXHUWHECKOE 3A0AHUE

TexHunyeckne TpeboBaHusA

MOHOGMOK WMMeeT OCHOBaHWE, BbINOMIHEHHOE W3 aHOAMPOBAHHbLIX aNtOMUHUEBLIX
npocpunen, tunos C1-141 n C1-041. bokoBble naHenun moHobnoka BbinonHeHbl n3 ABC
nnactuka, TonwuHon 4mMm Genoro uBeTa TEKCTypa «MaHka». 3adHAs CTeHKa MOHoGnoka
BblNosiHeHa u3 matepuana MNBX, TonwwuHon 5mm 6enoro useta (MaToBbI). Hagnucu, cxembl u
ob03HavyeHnss Ha NMUEBOW MaHENU BbINOSIHEHbI C MOMOLUbK LBETHOM Y® TepmonedaTtn c
NoNIMypeTaHOBbIM NPO3PaYHbIM MOKPLITUEM.

B coctaB MoHOGIOKa BXOANT MMUKPOMPOLIECCOPHAs cUCTeMA.

HasHauyeHue:

MukponpoLeccopHas cucteMa npegHasHadeHa ans ynpasneHms MogynsMmm cteHaa, a
Takke obecneunBaeT n3MepeHne, 0ToBpaxeHne N CoOXpaHeEHNE PEXNMHbBIX NapaMeTpPOB.

TexHunyeckune TpeboBaHus:

MukponpoLieccopHas cuctema npeacraBnsaeT cobon 6a3osyto NaTgopmy, BbINONHEHHYO
B B1Ae kpocc-naHenu EL-01-05, paccumTtaHHyto Ha yCTaHOBKY 5 cybmonynen.

basoBasi nnaTtgopma ocHalleHa:

pa3bem mutanus SIL156, £12 B.
pazbeM tuna IDC-10 11 noAKII0YEeHHs JONOIHUTENBHBIX KpOCC-TIaHeNei, 2 1T.
pa3beM JUIs TIOAKIIOYCHUS JONOTHUTEIbHOTO uTanus SIL156, +5 B.
pazbeM IS TIOAKITFOYCHUS JOTIOJTHUTEIHLHBIX YCTPOUCTB 110 HHTepdeiicy RS485.
cioThl SL-62 17151 TOIKITIOYEHUsT CYyOMOTYJIeH.

OcHoBaHwne 6a3oBou NnaTdopMbl BbINOMHEHO 13 MaTepuana FR-4, npo4HOCTLIO

cuenneHus knacca H un T, metog nposepku: IPC-SM-840 C. Bce HaagnmMcy HaHECEHbI NPY MOMOLLM
nasepHoro nevararoLlero ycrporctaa ¢ 600 Touek/gronm.

MoaynbHas apxutektypa 6a3oBon nnatopMbl NO3BOISET NPOBOANTL MOAEPHM3ALMIO
MeTogom JobaBneHust JONONMHUTENBbHbBIX KPOCC-NaHenemn, Kaxkaasa U3 KoTopbIxX paccymMtaHa Ha
noakntoyeHve 4 cybmoaynen.

Cybmoaynu npenctaBnsatoT cob0r CMEHHbIE YCTPONCTBA, KOTOPbIE MO3BONSAOT:

VIIPABIISATh PA3IMYHBIMU yYCTPOUCTBAMHU (PETYISTOp HANpsDKEHUs, ()YHKIMOHAIBLHBINA TeHepaTop,
npeoOpa3zoBaTeb YaCTOTHI U T.11.);
MIPOM3BOAUTH M3MEpEeHUsl (PU3UUECKUX BENWYMH (TOK, HampshKEHUE, TEeMIIepaTypa, JaBICHUE U
T.1.);
00pabaThIBaTh U TIEpeIaBaTh M3MEPEHHBIE BEJTUUHHBI,
Kaxabiii cybmoaynb MMeeT B COCTaBe MUKPOMPOLIECCOpP, KOTOpPLIN obecrneynsaeT

npeasapuTenbHyo 06paboTky MHdOpMaLUN.

Cybmoaynb nogknovaeTcd B cnotbl SL-62 6a3oson nnatopmbl, C MOMOLLBIO BHELLHMX
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KOHTaKTOB B KonnyecTtse 62 L.

Cybmopaynb BbINonHeH n3 matepuana FR-4, npoyHocTblo cuennexHud knacca Hu T, meTtoa
npoBepku: IPC-SM-840 C. Bce Haanucu HaHeCceHbI Npy MOMOLLM NAa3epHOro nevartaroLwero
ycTpoucTtBa ¢ 600 Touek/aronm.

Cybmoaynu cBasaHbl no nHtepdgency RS485.

MakcrmanbHoe KOnmMy4ecTBO OAHOBPEMEHHO NOAKIIOYaeMbIX Cybmoaynen orpaHMyeHo
TONBKO Harpy304HbLIMN BO3MOXHOCTAMU MHTEPKENCOB.

CBA3b C KOMNbIOTEPOM NpomsBoanTcA no nHtepdency USB. YnpasneHne scemum
YCTPONCTBaMM NPOU3BOANTCS C NMOMOLLBIO YHUKaNbHOro NpoTokona obmeHa. CkopocTb 0bmeHa
no nuHmum RS485 coctaenset 115200 6op, TaktoBas YactoTta 12C 100 kI'y,.

— Mopgynb BBOAa-BbIBO4A — 1 LUT.

HasHaueHue:

Moaynb BBOAa-BbIBOAA NpeAHa3HadYeH Ans OTnagku CTeHaa, a Takke noakniyYeHus

HOyTOyKa K annapaTHon YacTtu cteHga Yyepe3 USB pasbem.

3. Habop akceccyapoB 1 AOKYMEHTOB — 1 wwiT.

3.1 NacnopTt — 1 wWr.
[MacnopT — OCHOBHOM [OOKYMEHT, onpefensowunn HasBaHue, COCTaB KOMMSeKTa, a

Takxe rapaHTuiiHble 06s3aTenbCTBa.

3.2 TexHnyeckoe onucaHue obopyaosaHue — 1 WT.
TexHudeckoe onucaHve obopyaoBaHUs - 3TO  KOMMMEKT  COMNpOBOAUTENBHOWN
AOKYMeHTauun cteHga C noApoBHbIM ONMUCAHMEM OCHOBHBLIX TEXHUYECKUX XapaKTepuCTUK

cTeHpa.

3.3 MynbTumeaMnHaa metoauka — 1 Wwr.
MynbTumegunHaa meToguka npeacraBnseT cobor yyebHbit unbM € NOgPOGHBLIM
onucaHmem o6opyaoBaHWs, a TakkKe KpaTKOW AeMOHCTpauuen BbINOSIHEHNA OCHOBHbIX

OKCMNEPUMEHTOB.

3.4 NporpammHbIn Komnnekc ELAB — 1 wr.
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Ha3HauyeHue

lMporpammHbin - kOMnnekc ELAB npeoHasHadyeH Ond  ynpaBneHUst UCTOYHMKaMWU
NUTaHUs, perucTpaumMm AaHHbIX OT WU3MepUTENbHbIX MPUOOPOB UM [AaTYMKOB, a Takxke
AanbHenwen o6paboTkM U cCOXpaHeHWs B pasnu4YHbiX opmaTtax pes3ynbTaToB

9KCNEepPMMEHTanbHbIX UCCe4OBaHNN B OKHE NPOrpamMMbl Ha 9KpaHe KOMMboTepa.
TexHu4yeckune TpeboBaHuUA

lMporpammHbin - kKomniekc ELAB npu  Kaxgom  3anycke [OMMKeH aBToMaTU4ecku
onpenenaTtb aktMBHbii COM nopT noaknoyeHus obopynoBaHusA, Npy 3TOM HOMep nopTa
aBTOMaTU4eCKN NOLCBEYMBAETCA B CMNIIbIBAOLLEM OKHE.

KoppekTHbI 3anyck nporpammHoro obecnedeHnss ELAB npou3BoguMTCca TOMbKO MNpwu
HanMMyYUM CcoeavHEHNs MepcoHanbHOro KomnbioTepa (HoyTbyka) C annapaTHOW YacTbio
nabopatopHoro obopygosaHus (USB coeanHeHune, paguokaHan), a Takke npu BKIIHOYEHHOM
nMTaHumM NnabopaTopHOro cTeHAaa.

MporpammHbin - komnnekc ELAB pgormkeH ObiTb yHMBEpPCarnbHbIM - ANs  pasfnnyHbIX
HanpaBfeHUN HayKM U TEXHUKWU: ONEKTPOTEXHUKA, IMEKTPOHUKA, SNEeKTpU4eckne MaluuHBbI,
aneKkTponpueog, aBTOMaTuKa, rmgpasnuka, nHeBMmatuka n ap. locne 3anycka nporpammbl
NpoOn3BOOUTCA pacrno3HaHue MOAKIIOYEHHOro YCTPOUCTBA U KOHUrypupoBaHWe OKHa
nporpamMmbl Nog, KOHKpPeTHOe YCTPOUCTBO.

B neson yactm ocHOBHOro okHa nporpammbl ELAB nosiBNsSeTcA CNUCOK AO0CTYMHbIX
MOAynen ynpasneHns W WMHAWKAUUKW, BHELWHWW BUA WU KOMMYECTBO KOTOPbIX 3aBUCUT OT
noakmoyeHHoro nabopatopHoro obopyaoBaHus, a Takke pacrnonaratTcsl A0NOSHUTENbHbIE
KHOMKW MOMOLLM, TEOPETUYECKMX CBEAEHUIN, 3aMyCK CTOPOHHEro NporpaMmMHoro obecneyeHus.
Kpome Toro, nporpamma ELAB nmeeT B cBOEM apceHarne cpeacrtBa And camoauarHOCTUKM
NOOKITHOYEHHbIX YCTAHOBOK, BbISIBIIEHWUSI HEUCTNPABHbLIX 30H U 4aTYMKOB.

[ocTynHble Moaynu ynpasneHWa [LOSMKHbl OblTb BbINOSIHEHbI B €4WHOM  CTUe.
WHCTpyMeHTbl nporpaMmmMbl NO3BOMAIOT B peanbHOM BPEMEHW ynpasrisaTb annapaTtHOW 4acTbio
cTeHpa: NCTOYHUKaMM nuTaHus,  PYHKUMOHANbHbIMU reHepaTopamMm  CUrHarsos,
npeobpasoBaTensamMmn 4YacToTbl, TUPUCTOPHLIMU PerynsTopamMmu u ap.

YnpasneHne 6nokamy peanu3oBaHO MaKCMMarbHO MNPUBAMKEHHO K YynpaBneHuro
peanbHOM yCTaHOBKOW. 3ajaHne 3Ha4YeHun napameTpoB GrIOKOB OCYLLECTBNSAETCS C MOMOLLbIO

BMPTYarnbHbIX 3HKOAEPOB, NO3BONSOLLMX NErko 1 BbICTPO yCTaHOBUTL TPEBYyeMyo BENNYNHY B
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AOCTYMHOM Auanas3oHe 3Ha4YeHU. YnpaBreHne BO3MOXHO KakK C MOMOLLbIO KnaBmaTypbl, Tak n
MaHUNYNATOPOM «MbIlbY», @ TaK )Xe C NOMOLLbI0 BUPTYanbHOW KnaBuaTypbl AN NAaHWeTHbIX
YCTPOWCTB.

Komnnekt nporpammHoro obecneyeHns ELAB AofmKeH OCyLLEeCTBMATb BO3MOXHOCTb
nporpamMmupoBatb Mogynu ynpaeneHus. [Ona aToro nonb3oBaTenb [LOMKEH COCTaBUTb
NPOrpaMMHbIA KOA Ha BHYTPEHHEM NMOHATHOM MaKpO A3blKeE.

JdocTynHble Moaynu WHOMKAUMW MporpaMmbl  MO3BONSIOT  BbIBOAUTb Ha 3KpaH
nepcoHanbHOro KomMneloTepa (HOyTOYKa) AaHHbIE OT U3MEPUTENbHBLIX NPUBOPOB, AATYNKOB U
Apyroro o6opyaoBaHus, KOTOpbIM CHabXXeH nabopaTopHbIv cTeHa. [Ana ygobcTea BocnpuaTus,
OCHOBHble BUpTyanbHble nNpubopbl A0MKHbI  OblTb  BbIMNOMHEHbI B MPMBbLIYHOM  ON1S
nonb3oBaTesi aHanoroBOM BapuaHTe.

OcHOBHbIE MOAYNN MHAMKAUMW LOMKEH BECTU rpadpnyeckyto CTEHOrpaMmy PEXMMHbIX
napameTpoB B annapaTHOM YacTu CTeHda, KpoMe Toro, No 3anpocy nonb3oBaTens, BbIBOAUTb
B OTOENIbHOM OKHe 3HayeHuss B TabnuyHom Buae. MHCTpyMeHTbl nporpammbl MO3BOSSIOT
NpoBOAUTbL pasnu4Horo poga o06paboTky pesynbTatoB: obecrneynmBaTb BO3MOXHOCTb
HanoXxeHnsa rpacvkoB B OOHOW MNOCKOCTM ANSA OonpefeneHns 3aBUCMMOCTEN uccrnenyemblx
BEMMNYMH, annpoOKCUMUPOBATL NONYYEHHYI rpacmnyeckyto 3aBUCMMOCTb U Ap.

OcCHOBHblE MOLYNM MHAMKALMM NO3BOMSAKT COXPaHATb AaHHble, MOfyYeHHble OT

annapaTtHOM YacTu cTeHaa, B rpacmnyeckom, TabnmyHomM nnmn TeEKCTOBOM chopmaTax.

3.5 PyKOBOACTBO Nno BbINONHEHUIO 6a30BbIX JKCNepnuMeHTOB.

PyKOBO,D,CTBO OOJDKHO BKIKOYaTb KpaTKne TeopeTUudeckne CBefeHnA, a TaKxKe

noapoOHbIM NOPSA0K BbINOMHEHNSA NabopaTopHbIX paboT:

M3y4eHne cTpenoyHoro gedopmalmMoHHOro MaHoMeTpa, NPUHLMNa ero AencTeus,
onpeaeneHme OTHOCUTENbHOM MNOrPEeLLHOCTU N3MEPEHNS NPU PA3INYHBIX YPOBHAX
AaBreHus:.

N3y4yeHne membpaHHOro gedopmMaunoHHOro gatymka andpdepeHumansHoOro agaBneHus,
npuHUMna AencTeus, onpeaeneHne OTHOCUTENbHOW NOrPELLUHOCTN N3MepeHns Npu
CpaBHEHMN C NOKa3aHUSMU MaHoOMeTpa.

N3y4yeHne memOpaHHOro edopmalmMoHHOro gatumka n3bbITOYHOro AaBneHus,
npuHumMna 4encTens, onpegeneHme OTHOCUTENbHOW NOrPELLUHOCTN N3MepPEHNS Npu
CpaBHEHMN C NOKa3aHUSIMU MaHoMeTpa.

M3yyeHne ycTponcTea peayKuMOHHOMo KnanaHa, NpUMeEHAeMoro ans perynmpoBaHus
AaBneHns Bo3gyxa B CUCTEME U3MEPEHUN.

M3y4eHne ycTponcTBa KoMnpeccopa, cos3aroLlero AaBrneHne Bo3ayxa B pecuBepe.
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