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IlpuJioJKeuue .N22 

K TeuLJ;epuou LJ;OKyMeHTau.uu 

r JI3BHhiH UHJKe 

Ha MCCJie,ll;OBamre B03MO)I(H0CTeH llpHMeHeHM51 YJibTpa3ByKa ,ll;JI51 OYfiiCTKM o6opy.LJ:OBaHM51 
A<P<l>MHa)I(HOro :uexa. 

Muuu.uaTop pa6oThi: TOO «Ka3aTOMrrpoM SaUran» 

Ocuosauue LJ;JIH BhiUOJiueuuH pa6oThl: CamacHo rrnaHa HI10KP Ha 2016 ro.LJ:. 

JipOLJ;OJIJKUTeJihHOCTh pa60Thl: C MOMeHTa IIO,ll;IUfCaHM51 HaCT051lllerO ,ll;OrOBOpa M KaJieH,ll;apHOrO 
rrnaHa. 

1. lJ.eJih U Kp3TK3H xapaKTepUCTHK3 pa60Thl 

Uenb pa6oT: 

1. Pa3pa6oTKa ynbTpa3BYKOBoro o6opy.LJ:oBaHM51 .LJ:JI51 oqHcTKH H rrpe.LJ:OTBpameHH51 o6pa3oBaHH51 
KpHCTaJIJIHqecKHX oca.LJ:KOB Ha o6opy.LJ:oBaHH51X A<l><l>HHa)I(HOro uexa. 

2. Pa3pa6oTKa ynhTpa3ByKosoro o6opy.LJ:oBaHH51 .LJ:JI51 oqHcTKH HarpesaTeJibHhiX 3JieMeHTOB rrapo
reHepaTopa. 

2. HcxoLJ;Hhle TexuuqecKue Tpe6osauuH LJ;JIH pa3pa6oTKH onhiTHoro o6opyLJ;osauuH B paMKax 
npoBeLJ;eHUH H3Y'IHO-HCCJieLJ;OB3TeJihCKHX pa60T 

2.1 CocTaB o6opyLJ;osauuH YJihTpa3BYKOBoro o6opyLJ;osauuH LJ;JIH O'IHCTKH uarpeBaTeJihHhiX 
lJieMeHTOB naporeuepaTopa. 

• YnhTpa3BYKOBoe o6opy.LJ:oBaHHe co rnKa<lJoM yrrpasneHH51- 1 IIIT.; 

• H3JiyqaTeJib ynhTpa3ByKOBOH- 32 IIIT.; 

OcHOBHbie TeXHHqecKHe Tpe6osaHM51 M xapaKTepHCTHKH yn~>Tpa3ByKosoro o6opy.LJ:oBaHH51 .LJ:JI51 oqMcT
KH HarpesaTeJihHhiX 3JieMeHTOB rraporeHepaTopa. 

HauMeuosauue napaMeTpa 3uaqeuue napaMeTpa 
Pa3Mepbr pa6oqe:H: eMKOCTH, MM, He MeHee: 

- ,ll;JIHHa 800 
- IIIHpHHa 400 

- BbiCOTa 800 

MaTepHan H3rOTOBJieHH51 ynhTpa3BYKOBOH eMKOCTH: 
- CTaJih Hep)l(aBeiOmM 12X 18H 1 OT 

- pa6oqa51 eMKOCTb 
TOJilllHHOH He MeHee 4 MM. 

KapKaC H 06JIHUOBQqHbie rraHeJIH 
- CTaJib yrnepO.LJ:HCTa51 C IIOpOIIIKOBbiM 

-
IIOKpbiTHeM. 

KonMqecTBO ycTaHOBJieHHbiX rrhe3oKepaMHqecKHX 
H3JiyqaTeJieH B eMKOCTH, IIIT. 32 

Pa6oqa51 qacToTa rrhe3oKepaMHqecKHX H3JiyqaTeneii, 
22±1,65 

Kfu 
PacrroJio)l(eHHe H3JiyqaTene:H:: 

- B ynhTpa3ByKoso:H: eMKOCTH - Ha .LJ:Byx IIpOTHBOIIOJIO)I(HbiX (.LJ:JIHH-



.. 
HhiX) CTeHKaX BaHHhi; 

Tim rrhe3oKepaMHqecKHX H3Jiy<IaTeJieH:: - C <l_}OKYCHpYffiiUHM OTpa)l{aTeJieM, 

- .UJI>I YJihTpa3BYKOBOH eMKOCTH ITOBepXHOCTh KOTOporo BhiHeCeHa 

BHYTPh pa6oqefi eMKOCTH; 

Crroco6 KperrJieHH>I H3JiyqaTeJI>I: - cBapHoe coe.UHHeHHe qepe3 

- B YJihTpa3BYKOBOH eMKOCTH aKyCTHqecKyiO pa3B>I3KY 

MoruHOCTh o.uHoro H3JiyqaTeJI>I, KBT 0,1 
IToTpe6JI>IeMM MOIUHOCTh YJihTpa3ByKoBoH: 4 

eMKOCTH, KBT, He 6oJiee 

Y JihTpa3BYKOBhie H3JiyqaTeJIH B eMKOCTH (BaHHe) YJihTpa3BYKOBOH .UOJI)I{Hhi 6hiTh pa3MerueHhi Ha 

6oKOBhiX cTeHKax eMKOCTH c BhiHOCOM H3JiyqaiOIUHX rroBepxHOCTeH: B MOIOIUHH pacTBop .ZlJI}l C03.Ua

Hlf}l HHTeHCHBHOH KaBHTai.J;Hlf. 

KperrJieHHe YJihTpa3BYKOBoro H3Jiy<IaTemi K cTeHKe eMKOCTH .uomKHO ocyruecTBJI>IThC>I qepe3 

aKyCTHqecKyiO pa3B>I3KY TaK, qT06hi ll3Jiy<IaiOIUa>I ITOBepXHOCTh 6biJia ITOJIHOCThiO ll30JIHpOBaHa OT 

eMKOCTll (B pe3yJihTaTe eMKOCTh He «3BeHHT» ll BC>I 3BYKOBa>I MOIUHOCTh rrepe.uaeTC>I Herrocpe,llCTBeH

HO B pa6oqlfif paCTBOp ll Ha oqHIUaeMhie ITOBepXHOCTH). 

Pa6oqa>I eMKOCTh o6opy.llOBaHH>I ,llOJI)KHa HMeTh ,llByxCTOpOHHHe lilBhi ITO BCeMy rrepHMeTpy 

cBapKH. CBapHhie lilBhi .UOJI)I{Hhi 6hiTh BhiiTOJIHeHhi crreu;HaJIHCTaMH CBapoqHoro rrpOH3BO.llCTBa I 
ypOBH>I, aTTeCTOBaHHhiMll B COOTBeTCTBllll C « ITpammaMH aTTeCTai.J;Hll CBapiUHKOB o6opy.UOBaHH>I ll 

Tpy6orrpOBO,llOB aTOMHhiX 3HepreTHqecKHX yCTaHOBOK». 

BHelilHHe 6oKOBhie rraHeJIH yJihTpa3BYKOBOH eMKOCTH .UOJI)I{Hhi 6hiTh C'heMHhiMH .UJI>I o6Jierqe

HH>I ,llOCTyrra K 3JieKTp006opy.llOBaHHIO I1pll TeXHHqeCKOM 06CJIY)I{HBaHHll. 

2.3 OcuoBHhie TexuuqecKHe Tpe6osaHHH H xapaKTepHCTHKH YJihTpaJsyKosoro o6opyLJ;oBaHHH 
LJ;JIH oqHCTKH H npeLJ;OTBpam;eHHH o6pa30B3HHH KpHCT3JIJIHqeCKHX OC3LJ;KOB. 

CocTaB o6opy.uoBaHH}l YJihTpa3BYKOBoro o6opy.uoBaHH}l .ZlJI}l oqHcTKH H rrpe.uoTBparueHH}l o6pa3oBa

HH}l KpHCTaJIJIHqecKHX OCa,llKOB 

• KoMrrJieKT o6opy.uoBaHH}l ,llJI}lHHTeHcHcpHKau;HH rrpouecca cchmaHH}l (1 KOMITJI.); 

• H3JiyqaTeJih YJihTpa3BYKOBoH:- 36 lilT.; 

• lilKacp yrrpaBJieHlf}l C reHepaTOpaMH - 1 lilT. 

HauMeuosauue napaMeTpa 3uaqeuue napaMeTpa 

KoJIHqecTBO H3JiyqaTeJieH: ,llJI}l HHTeHcHcpHKaUHH 
36 

rrpou;ecca cchmaHH}l, lilT. 

Pa6oqa>I qacToTa rrhe3oKepaMHqecKHX 
22±1,65 

H3JiyqaTeJieH:, Kfu; 

- Ha o6opy.llOBaHHll .llM CChiiTaHll}l - Ha BHelilHeH CTOpOHe eMKOCTll. 

- ,llJI}l HHTeHCll<l_}HKai.J;Hll rrpou;ecca CChiiTaHH>I 
- ll3Jiy<IaTeJIH KOHTaKTHOrO THIIa C 

3KCIIOHeHI.J;llaJihHhiM KOHI.J;eHTpaTOpOM 

- Ha o6opy,llOBaHHll ,llJI}l CChiiTaHH>I 
- C IIOMOIUhiO IIOJIHpe30HaHCHhiX 

aKyCTHqeCKHX a.uarrTepOB. 

MoruHOCTh o.uHoro H3JiyqaTeJI}l, KBT 0,1 
IToTpe6JI}leMa>I MOIUHOCTh KOMrrJieKTa 

o6opy.uoBaHH>I .UM HHTeHcHcpHKau;HH rrpou;ecca 4 
cchmaHH}l, KBT, He 6oJiee 



vbny'-laTeJIH .IJ:JI51 KOMnJieKTa o6opy.n;oBaHH51 .IJ:JI51 YJIY'1IIIeHH51 CCbiiiaHH51 .IJ:OJI)I(Hbl 6biTb H3rOTOB

JieHbl 11:3 yrnepO.IJ:HCTOH CTaJIH C faJibBaHH:'-leCKHM (U:HHKOBbiM) nOKpbiTH:eM. 

2.4 Tpe6osauuH K JJieKTpoo6opyJJ:osauuro 

EMKOCTb .IJ:OJI)I(Ha H:MeTb .n;aT'1HK ypoBH51 .ll:JI51 KOHTPOJI51 ypOBH51 MOIOm;ero paCTBOpa B BaHHe. 

Kopnyca 3JieKTpOIIIKa¢os ynpasneHH51 .IJ:OJI)I(Hbi 6biTb BbiiiOJIHeHbi no CTeneHH 3aiUHTbi He HH)I(e 

IP54. 

CHcTeMa seHTHJI51U:HH 3JieKTpOIIIKa¢os ,n:OJI)I(Ha o6ecrre'1HBaTb HerrpepbiBHbiH o6.n;ys scex 3JieK

TpOHHbiX KOMIIOHeHTOB ¢HJibTpOBaHHbiM B03.IJ:yxOM, HCKJIIO'-la51 B03MO)I(HOCTb HX rreperpeBa. 

CH:cTeMa aBTOMaTHKH .IJ:OJI)I(Ha HMeTb HH.IJ:H:Kau;HIO napaMeTpos yn~>Tpa3BYKOBoro o6opy.n;osaHH51 

H asapHHHbiX CHTyau;HM. 

Y JibTpa3BYKOBbie reHepaTOpbi .IJ:OJI)I(Hbl o6ecne'-IH:BaTb 3am;HTY OT KOpOTKOrO 3aMbiKaHH51 B 

Harpy3Ke H HMeTb <l>YHKU:HIO aBTOMaTH'-leCKOH nO.IJ:CTpOHKH '-laCTOTbl. 

06opy.n;oBaHHe .IJ:OJI)I(HO OCTaBaTbC51 pa60TOCnOC06HbiM IlpH OTKJIOHeHHH Hai1p51)1(eHH51 IIH:TaHH51 

CeTH Ha + 1 0% OT HOMHHaJibHOfO 3Ha'1eHH51 H/ HJIH IlpH OTKJIOHeHHH '-laCTOTbl CeTH rrepeMeHHOrO TOKa 

Ha +0,5 fu; OT HOMHHaJibHOfO 3Ha'-leHH51. 

3. Tpe6osauuH K yqacTuuKy 3aKynKu 

Y'-laCTHHK 3aKynKH .IJ:OJI)I(eH: 

• IToTeHU:HaJibHbiM nocTaBm;HK o6513aH BbiiiOJIHHTb pa6oTbi c co6niO.n;eHHeM .n;eH:cTByiOm;Hx 

cTaH.n;apTOB PK. 

• IToTeHU:HaJibHbiM nocTaBm;HK .IJ:OJI)I(eH .n;aTb rapaHTHIO cpoKOM Ha 36 Mec51u;es Ha ynbTpa3ByKO

soe o6opy.nosaHHe. 

• IToTeHU:HaJibHbiM nocTaBIIJ;HK .IJ:OJI)I(eH Bbi.IJ:aTb HHCTPyKU:HIO no 3KcrrnyaTaU:HH, TeXHH'-leCKHM 

nacnopT Ha ynbTpa3ByKosoe o6opy.nosaHHe. 

4. PelyJI~>TaThi pa6oThi 

ITo pe3yJibTaTaM pa60Tbl o¢opMJI51eTC51 HTOrOBbiH OT'1eT no HCIIbiTaHHIO YJibTpa3ByKOBOrO o6o

py.n;oBaHH51 .IJ:R51 0'-IHCTKH H npe.IJ:OTBpam;eHH51 o6pa30BaHH51 KpHCTaJIJIH'1eCKMX OCa.IJ:KOB Ha o6opy.n;oBa

HH51X A¢¢HHa)I(HOro u:exa 11: ynbTpa3syKosoro o6opy.nosaHH51 .IJ:JI51 0'1HCTKH HarpesaTeJibHbiX 3JieMeH

TOB naporeHepaTopa. 

IToTeHU:HaJibHbiM nocTaBm;HK .IJ:OJI)I(eH rrpe.n;ocTaBHTb TeXHH'-leCKoe 3a.IJ:aHHe Ha rrpe.nnaraeMbie 

TPY OT csoero HMeHH 11: B yTBep.n;HTeJibHOM ¢opMe, He .norrycKaeTC51 rrpocToe KOIIHpoBaHHe TeXHH'-le

CKHX rrapaMeTpOB 3aKa3'-IHKa. 

CornacosaHo: 

Ha'-l. ITTO 

fn.MeXaHHK 

Ha'-l. A<l>U 

Be,11;. umKeHep-TexuoJior liTO 

/ rn. :mepreTHK 

~ TOJ<nan6<TOB M.E. 

Aif.n;yH:ceHOB E.A. 
Y .nep6aes A.E. 

Hyp)l(aHOB K.E. 

ToKcaH6aes E.M. 


