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®OEJEPAJIBHOE TaK U JUIsI MAaCCOBOTI'O U3rOTOBJIEHMSI NEKTPOTEXHUYE-
TOCYIAPCTBEHHOE CKHX W DIIEKTPOHHBIX H3MEIHH CO CIOKHOW CXEMOM
YHUTAPHOE INIPEANIPUSITUE COEIMHEHUs MPOBOAHUKOB. IIpu peanuszanuu crnoco-
"BCEPOCCHUHCKHI HAYYHO- 6a NpeIBapUTETbHO H3TOTABIHBAIOT BEIPYOHOM MyaH-
HCCJEJTOBATEJILCKHAM COH C penbe(pHBIM PHCYHKOM IIPOBOIHUKOB Ha €TO I10-
HUHCTUTYT ABTOMATUKHA UM. BepXHOCTHU. IIyaHCOH MMEET 3a0CTPEHHBIE PEXYIIME
H.JL JYXOBA" (RU) KPOMKH B MECTax KOHTAaKTa C TMPOBOISIIUM CIIOEM
(72) Wisotperarens: Ha JIMDJICKTPUYIECKON MOJIOKKE, 00pa30BaHHbBIC BbI-

Pennunsin Inyapa Baaguvuposuy (RU)

pe3aMu pa3IndHOTO CEUCHNUS, HAPUMEP TPEYTOIHHO-
ro, TOJYKPYIJIOTO WM TpanenueBnanoro. Ha Teep-
JIYI0 TURJIEKTPUUECKYIO MOMAJIOKKY YKIIaJbIBAIOT TEp-
MOKIICHKYIO TIEHKY W CJIOH (POJBTH U3 MPOBOIIIIE-
ro marepuana. CoOpaHHBII HaOOp CIOEB 3aKperuis-
10T B TIpeCCcE C yCTaHOBJICHHBIM ITyaHCOHOM. [lyaH-
COH OITyCKAlOT C MUHHMAJIBHBIM JaBJICHHUEM, 10CTa-
TOYHBIM JUI TOTO, YTOOBI OCTpPBIE KPOMKH ITyaHCO-
Ha BHEJPSUINCH ¥ TIpope3aiu (oNbry, OTHOBPEMEHHO
MIPUKIIEHBAs MPOBOIAIINI PHUCYHOK K. JTUIJIEKTpUYe-
CKOM nmonsioxke. B pesynbrare oTpe3aHHast IyaHCOHOM
HETIpUKIIEEHHAss (oNbra JIETKO yHaNseTcs BPYIHYIO
WM KJIEUKUM BaJIMKOM, M Ha AMAJNEKTPUYECKON MOJ-
JIOKKE OCTaeTCs TOJIBKO PHCYHOK MPOBOISIICH cXe-
MBI, 3aKpEIUIEHHBIN aAre3MOHHBIM MaTepuanom. Tex-
HUYECKHM PE3YIBTATOM SBIIAETCS N3TOTOBIEHHE OTHO-
CUTENBHO HEOPOTOM BBICOKOKaY€CTBEHHOM MPOBOSI-
el cXeMbl Ha MOMJIOXKKE AJISI UCIIONIb30BAaHMS €€ B
IUIATax MEYaTHBIX CXEM, KOTOPYIO MOXKHO W3TOTOBUTH
0e3 mpuMeHeHHs Wik 6e3 00pa30BaHUs XUMHUYECKUX
BEIIECTB, ONACHBIX AJISI OKPYKAIOIIEH Cpesibl.
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Cnoco0 u3roToBIEHUA MEUATHBIX TUIAT U YCTPONCTBO 11 U3TOTOBJICHUS

MPOBOJALLEH CXEMBI

MIIK HO5K 3/00
HO5K 1/02

HN3o0peTeHre OTHOCUTCA K PaJIMOTEXHUKE, B YACTHOCTH K H3TOTOBJICHUIO
MIPOBOJHUKOB MEYATHBIX IJIAT. 3aABJISAEMbIN CIIOCOO U3rOTOBJICHUS MEUATHBIX TIJIaT
MPEIHA3HAUCH KaK JI1 MEJIKOCEPUHHOTO, TaK M JJIi MAacCOBOTO HM3TOTOBJICHHS
MEYaTHbIX IJIAT W MOAXOAUT JUJIi W3TOTOBJICHUSA JJIEKTPOTEXHUYECKUX U
3JICKTPOHHBIX U3JECIINN CO CIIOKHOU CXEMON COETMHECHUS TTPOBOHUKOB.

Kak npsmoit pe3ynabTaT pa3BuUTUA OTPACAd MPOMBIIUICHHOCTA IO
MPOU3BOJICTBY IJIAT, TNAPAUICIbHO YBEIMYMBAECTCS OOBEM OMACHBIX  JJIA
OKPY’KAIOIIEH Cpelbl XMMUYECKHX BEIIECTB, OOpa3yrlolMXcsi B peE3yJbTare
OOBIUHBIX CIOCOOOB TpaBjeHUS W ocaxkacHus. Hampumep, oObIUHO AJIsI OJHOM
YCTAHOBKH, M3TrOTaBJIMBAIOIICH MeyaTHbIC MaThl, NpurotoBisitor 4000 1 B 1aeHb
CMBIBKM [IJIl CHSTHS CBETOMACKMPOBOUYHOro MNOKpbiTMA W 3800 51 B Heaemo
pacTBOpa MPOABUTENA. DTH TOKCHYHBIE OTXOJbl HEOOXOIUMO TPAHCIIOPTUPOBATH
Ha CHOEHUAJIbHBIE YYACTKH, NPEIHA3HAYCHHBIE MJI1 3aXOPOHCHHS OMACHBIX
otx070B. Takum 00pa3om, CyIeCTByeT HEOOXOIUMOCTh B HEXUMHUUYECKOM CIIOCO0E
WU3TOTOBJICHUS MPOBOAIINX CXEM.

M3BecTeH cnoco0 W3rOTOBJICHUS TMEUATHBIX TJIAT, 3aKIIOYAOIIMACA B
HAHECEHWW Ha TOIOKKY METaTHYeckoit  ¢oasru, QGopmMupoBaHuu Ha
MOBEPXHOCTH ATOW (ONBrH 3alMUTHOM MAaCKW C TPaABJICHUEM TMPOOCITHHBIX
yagacTkoB. ABropckoe cpuaeTeabctBo CCCP Ne 273867, MIIK HO5K 3/06,
17.09.1973.

HenocraTtkum ykazaHHoro cmocob0a 3ak/iO4aloTcs B OOJIBIIIOM  YHCIE
TEXHOJIOTUYECKUX  OMNEpaluid, HU3KOH NPOU3BOAUTEIBHOCTA U BPEAHOM
BO3JCHCTBUA KOMIIOHCHTOB TEXHOJIOTUYECKOTO TMPOU3BOACTBA Ha JIOACH U

OKPY’KAIOIIYIO CPeAdy.



H3BecTeH MEXaHMYECKHM CIIOCOO HW3rOTOBJICHHS IICUATHOM  CXEMBEI,
BKJIFOUAIONHH (pOpMOBaHHME JMCTAa TPOBOMAINECTO MaTepHaiia Jjis 00pa30oBaHUS
BBICTYNIOB W JKEJIOOKOB, M3 KOTOPBIX OJMH 00pa3yeT MNpOBOAAIIYID CXEMY, a
JIPYrol — OTXOJbl MaTrepuaia, KOTOPbI€ 3aTe€M MEXaHWYECKH yaaatoTcs. [laTeHT
Ne RU 2138930, MIIK HO5K 3/00, HO5K 1/02, 27.09.1999. Takum oOGpa3zom,
MPOBOJAINAS  CXeMa  IOJJCP)KHUBACTCA  CIIOEM  AWPJIEKTpHMKA 32  CYeT
CaMOIICHTPHUPOBAHUS ITPOBOITHUKOB.

Henocratku  ykazanHoro cmoco0a  3aKIIO4alOTCa B TOM,  UTO
KaHAJIM3UPOBAHHBIC MPOBOJAHUKH HE MOTYT NPHUMEHATHCA B THOKHMX II€UATHBIX
miarax. Takke s yJaaJeHHs HEXEIaTeIbHOTO METaJUIMYECKOro marepuana B
JaHHOM crocodOe HeoOXO0aUMO NPHMEHATHh NMPEIH3UOHHOES (pe3epoBanme. Takxke
HEIOCTAaTKOM 3TOT0 Croco0a ABJIAIOTCA 3HAUUTEbHBIE OTXObI METAJINIA.

M3BecTeH MEXaHMUECKUM Crmoco0 M3rOTOBJICHWA TEUaTHOW  TJIATHI,
BKJIFOUAIOIMMK  ()OPMOBAHHME  BBIMYKJIOTO  IPOBOJASAINETO  PHUCYHKA  Ha
(bONMBIUPOBAHHON  JUANEKTPHUCCKOM TIOMJIOKKE MYTEM TEPHEHIUKYIIPHOIO
CABHIa TPOBOJAILECTO MaTepuaiia BIIyOb HEOPOBOJAIIEH TOIOKKH —C
OJTHOBPEMEHHBIM pa3pbiBOM (DOJNBTH TIPH TMOMOIINK JAaBJicHWs mramma. [lateHt
BemukoOputanmu GB 1138628 (A), MIIK HO5K 3/00, 01.01.1969. [lannoe
TEXHUYECKOE PEIICHUE MPUHATO B KAYECTBE MPOTOTHIIA.

HenocraTku yka3zaHHOTO crioco0a 3aKiIoYaloTcsa B 00Opa30oBaHUM 3ayCECHIICB
Ha BCEH MPOTHKEHHOCTH JIMHUN pa3pbiBa MaTepuajia, CI0KHOCTH YIaJICHHUS
HEHMCIIOJIB3YEMOTO METANIMYECKOT0 MaTepHaia, HEOOXOAUMOCTH TPUMEHCHHS
MOJUIOKKH  OTHOCHUTEIBHO OOJBIIONW TOJIMMHBL W OOJBIIOTO KOJWYECTBA
TEXHOJIOTHUCCKHUX OTCPaIlHiA.

3agadueli M300pETEHUS SBIISICTCS HM3TOTOBJICHHWE OTHOCHUTENIBHO HEIOPOTOM
BBICOKOKQUECTBEHHON MPOBOAAIIEH CXEMbl Ha MOJIOKKE JJII UCIOJIb30BAHUA €€ B
MEeYaTHBIX TUIaTax, KOTOPbIE MOXKHO H3TrOTOBUTh 0€3 MNpUMEHEHUs Ui 0e3

00pa3oBaHUA XUMHUYECKUX BELIECTB, OMACHBIX AJISI OKPY KAIOIIEH Cpebl.



Texanueckum  pe3ynbTaTOM  ABJISIETCS  YOPOINEHHE  TEXHOJOTHH
W3TOTOBJICHUS TIEUATHBIX IUIAT, PACIIMPEHUE TEXHOJOTHUYECKHX BO3MOKHOCTEM,
MOBBIIIEHUE SKOJIOTHYECKOM 0€30MacHOCTH.

DOKOHOMHUUYECKHM PE3YJIbTATOM SIBJISIETCS COKPAIICHUE 3aTpaT Ha HAHECCHHUE,
BbIOOPOUHOE YJaleHHE TPeOyeMOro KOHTAaKTHOTO TTOKPBITHS.

TexHuueckuii pe3ysnbTar AOCTUTACTCS TEM, UYTO B CIMOCOOE HM3rOTOBJICHUS
MEYaTHBIX TUIAT, BKITIOYAIOIMIEM WM3TOTOBJICHUE AMAJICKTPUUCCKON TOJIOKKH,
3aKpEIUICHHE TUIOCKOTO  AJICKTPONPOBOMAINETO PHUCYHKAa ©  (opmMupoBaHHe
W300pKEHUA CXEMBl Ha JAUIJICKTPUUYCCKOM MaTepHalie OCYIIECTBIIAIOT ¢
MOMOIIBIO IYaHCOHA, TIOBTOPSIONMIETO PHCYHOK CXEMBI, C OJHOBPEMEHHOM
00pe3KOi MPOBOAIIETO MaTepHaa 1Mo KpasM JTOPOKEK.

Taxxke B COOTBETCTBHH C HW300PETCHHEM TPEIOKEHO YCTPOWCTBO IS
W3TOTOBJICHUSI TIPOBOMAINEH CXEMBI, COJAEp)Kamee CpeacTBo (HopMUpOBaHUS
IJIOCKOTO  BJIGKTPOTPOBOJAIIETO  PUCYHKAa TPOYHO  MPUKPEIUICHHOTO K
MOBEPXHOCTH JIUCTA AMDJIEKTPUKA, W CPEACTBO A YJNAJCHUsA Y4aCTKOB
MeTajunueckod  Gonbru s oOpa3oBaHMS  AJEKTPUUYECKHA  M30JMPOBAHHBIX
AJIEKTPONPOBOAAIMX My TEH.

[IpOBOAHUKH MOXXHO M3TOTOBUTH B COOTBETCTBHM C M300pETEHUEM JIHOOOH
KOH(UTYpalluy, TMPUYEeM HMX MOXXKHO TIPOM3BOJIBHO Pa3MECTUTh Ha JIOOOM
HEMPOBOIAIIEM MaTEPHAIC OCHOBHI.

Y CTpOHCTBO COMEPIKHUT IMyaHCOH MITA POJIMK C BBICTYNAMH, TIOBTOPSIOIIAMHA
KOH(pHUTYpanuto mpoBOAAIIeTro pucyHka. Kakablii BRICTYIT IMEET OCTPHIE PEIKYIIHE
KPOMKH, HEOOXOJUMBIC Uil OTACJCHHUS HEHUCIOIb3YEMOTO  TPOBOISAIICTO
Marepuana, OOpa30BaHHBIC BHIPE3aMW  PA3TUUYHOTO CCUEHWA, HalpuMep
TPEYTOJIbHOTO, TIOJIYKPYTJIOTO WITH TPAEIUEBHATHOTO.

CymHOCTh crocoba MosICHAETCS YePTEKAMH.

Ha ¢wur. 1 npencraBmen BbipyOHOH TyaHCOH ¢ pelbePHBIM PHCYHKOM
MIPOBOTHUKOB HA €r0 MOBEPXHOCTH.

Ha ¢wur. 2 npencraBneHa 3aroToBka, COCTOAMAS U3  TMOJUIOXKKH,

TEPMOKJICHKON TIEHKHN W MPOBOAAIICH (POIBTH.



Ha ¢ur. 3-4 npencrasnensl HauanbHbIE (pa3bl H3TOTOBJICHUS TUIATHI.

Ha ¢ur. 5 mpeacrasnen pa3pe3 roToBow IIaThl.

Ha ¢ur. 6 mnpeacraBneHsl TOKONMPOBOIAMIME MMYTH, CICAYIOIIUE TIO
PA3TUYHOMY MYTH HA MOBEPXHOCTHU MOITOKKH.

[{udpamu 0603HAUEHBI:

1 — myancoH;

2 — aAre3UOHHBIM MaTepHal,

3 — ¢ombra;

4 — nuANeKTpUUecKas MOT0KKA,

5 — BBICTYNBI MyaHCOHA.

Cnoco6 peanusyeTcs CASAyIOMMUM 00pPa3oM.

[IpenBapuTelbHO W3rOTABIMBAIOT BBIPYOHOW TyaHCOH | ¢ penbedHBIM
PUCYHKOM TIPOBOJHUKOB Ha ero moBepxHocTH (ur. 1). B kauectBe marepmana
IyaHCOHA MOJKET OBITh MCIOJIb30BaHA cTajb. I[lyancon dopMupyroT 00padoTKOM
MEXAaHUYECKUM  HMHCTPYMEHTOM JiOO  BBIJABIMBaHWEM depe3  Tpadaper
TJTACTUYHOTO MaTepuasa ¢ MOCIeAYIONIAM OTBEPKACHUEM (HAIPUMED, KEPAMUKA).
Ha TBepayro MUANEKTPUUECKYIO MOMTOKKY 4 YKIAABIBAIOT TEPMOKICHKYIO TUIEHKY
2 u cnoii ¢osbru U3 mpoBosIIero Matepuana 3 (¢ur. 2). B apyrom Bapuante Ha
TBEPAYIO  JUDJICKTPHUECKYIO  TOMJIOXKKY  YKIAQmsIBAalOT  Tpadaper w3
aHTUAATE3MOHHOTO MaTepuaia (droObl n30ekaTh NPHIWNAHUA (DOIBTH MEXKITY
MIPOBOJTHUKAMHM ), 3aTEM TEPMOKJCHKy0 TIEHKY W donbry. CoOpanHbiii HaOOD
CJIOEB 3aKPEIUIIOT B TPECCE C YCTAHOBJICHHBIM ITYaHCOHOM 1, BBITOJTHECHHBIM
coriacHo 3asBiaeHHOMY crnocoOy (¢ur. 3). Ilyancon 1 wmmMeer 3aoCTpeHHEIC
PEXYITHE KPOMKH B MECTaX KOHTAKTA C MPOBOJISIINAM CJIOEM Ha AASICKTPUICCKOM
MO/JTOKKE, O0Opa30BaHHBIC BBIPE3AMH  PA3IUYHOTO  CEUYCHHS, HaMpUMED
TPEYTOJIbHOTO, TOJYKPYTJIOTO WK Tpanenuesuanoro. Ilyancon 1 omyckaror ¢
MOMOIIBI0 HETOKA3aHHBIX CPEACTB C MHHUMAIBHBIM JABJICHUEM, JTOCTATOUYHBIM
JUTSL TOTO, 4TOOBI OCTPbIE KPOMKH TyaHCOHA BHEAPSIIMCH W Tpope3anu (poibry,
OJTHOBPEMEHHO TIPUKJICUBAS TTPOBOIANINN PUCYHOK K TUAIEKTPHUECKON MO TOKKE

(¢ur. 4). B pesynabraTe OTpe3aHHAs MyaHCOHOM HeMpUKJIeeHHas ¢oJibra JErko



yAAJIACTCS BPYYHYIO WM KJICHKUM BAJIMKOM, W HA AWDJIEKTPUUYECKON MOJIONKKE 4
OCTAETCS TOJBKO PHCYHOK MPOBOMASIICH CXEMbI 3, 3aKPEIUIEHHBIA aare3nOHHBIM
MaTepUaIoM 2.

B npyrom BapuaHTe yCTPOHCTBO COJEPKHUT POJIMK C BBICTYIAMH,
MOBTOPAIOIIMMHA PUCYHOK TPOBOJHUKOB W HMEIOIIMMH 3A0CTPEHHBIE PEXKYIIUE
KPOMKH B MECTaX KOHTaKTa C TMPOBOAIIMM CJIIOEM HA JAUAJICKTPUYECCKOM
MO/JTOKKE, O00pa30BaHHBIC BBIPE3AMH  PA3MYHOTO  CEUCHHS, HalpUMeEp
TPEYTOJIBHOTO, TIOTYKPYTJIOTO WIH TPANICIIMEBUIHOTO.

OTOT cnocod 00ecneunBaeT 3HAUUTENILHBIC MPEUMYILECTBA B CPABHEHUU C
U3BECTHBIMU CMOCOOAMH, OCHOBAHHBIMH Ha OO0Opa30BaHWUU U300pPaXEHUS W
TPaBJICHUH WJIH B CPAaBHCHHUH C aJUTHUBHBIM CIIOCOOOM (MeTayTA3aIus), OOBIYIHO
MPUMEHSEMBIM I HW3TOTOBJICHUS TPOBOMANIMX cxeM 1uiar. JlaHHbd cmocob
TAaK)K€ TO3BOJIAET TMPUMEHATh METAUIMYECKAE JINCTHI WiIH  (POJIBTYy  C
HE3HAUWTEILHBIMU BKJIIOYEHUSAMH, KOTOPHIE HENb3sd HMCIOJIb30BaTh B CMOCOOE,
BKJTIOUAIONIEM B ce0si OMEpaIyio TPaBJICHHS, MOCKOJIbKY 3TO MOXET MPUBECTH K
HEPAaBHOMEPHON CKOPOCTH TpaBjeHUs. Takke B crmoco0e COrjaacHO JaHHOMY
M300PETCHHIO TOCTUTACTCS OJMHAKOBBIN BBIXOJ CXEM, B KOTOPHIX METAJUTMUECKAs
donpra WMeeT Pa3NUUHYIO TOMMMHY. M3BEeCTHBIH Crmoco® OCHOBaH Ha
o0Opa3oBaHUU M300pPAKEHHS W TPABJICHUH, B KOTOPOM JIMHEHHAsA CKOPOCTh MPSIMO
PONOPITHOHATIFHA Macce (HOJIbTH, TOCKOBKY 3aTpaurBacTCs OOJIbIIE BpEMEHH Ha
TpaBJICHUE TOJICTOM (DOJIBTH, YEM Ha TPABIICHUE TOHKOM (DOJIBTH.

Cnoco0 B COOTBETCTBUM C U300pETEHHMEM MO3BOJIAECT 00padaThiBaTh
MHO>XECTBO PA3IUIHBIX TPOBOAINIMX MAaTEpPUATIOB, HANpPUMEP JIaTyHb, MEb,
ATIOMWUHUNA W T. M., 6€3 PUCKAa XWMHUYECKOTO 3arpsA3HCHUS, KOTOPOE SBIIACTCA
HENU30CKHBIM JIJT U3BECTHBIX CUCTEM TPABJICHUS.

Ha deprexax mokaszaHo, 9TO TPOBOJAIIME TYTH SBIIOTCS TPSMBIMH H
PacTOJIOXKEHBI TTAPALIENHHO IPYT APYTY B IUIOTHO YMAKOBAHHOW TPYIITE, OJHAKO
MPOBOJIAIINE TIYTA MOTYT CJIEA0BATh MO PA3IUYHOMY TYTH BAOJb TOJIOKKH WA
B3aMMHO COCAMHATHCS B 3aBUCHUMOCTH OT KOHKPETHOTO TPUMEHECHHUS CXEMBI

Omaroiapsi COOTBETCTBYIOIIEMY PUCYHKY TTyaHCcOHa (¢ur.6).



[Ipomecc mrTamMmoBKH HE TOJIBKO (DOPMHUPYET IPOBOMSIIHMK PHCYHOK, HO
TaKXe YIPOYHSET €ro.

Ha cxembl mpoBOJHUKOB WJIM WX TEPMHHAIBHBIC TOUYKA MOXKHO HAHECTH B
COOTBETCTBHH C HACTOSIIMM CIOCOOOM JF000€ 3aIlMTHOE MOKPBITHE, MOCKOJBKY
HACTOAIIUN Croco0 MO3BOJISAECT U3rOTABIMBATh CXEMbI TIPOBOJIHUKOB M3 JINCTOBOTO
WJIM PYJIOHHOTO MPOBOIMAINET0 MaTepHaia, Ha KOTOPBIH MpeaBapUTEIbHO HAHECITH
COOTBETCTBYIOIIEE KOHTAKTHOE IOKPBITHE, HaOpuMEp  30JI0TO.  TOJIBKO
MEXaHHYECKHH CIOCO0 IMO3BOJIAET PEIIMTh TaKyl 3a4ady, IMOCKOJBKY OOBIYHBIC
TPaBHJIBHBIC PACTBOPHI HE OYIyT YIAIATh 30JI0TO H, CIEAOBATEIILHO, TOTPEOYIOTCS
JTOTOTHUTENIbHBIE CcTaauu 00paboTku. Takum 00pa3oM, HACTOSIMIMK Cmocod
3HAQUMTENIPHO COKpAIllaeT 3arpaThl Ha HAHECEHHWE M BBIOOPOUHOE YAAJICHHE
TpeOyeMOro KOHTAKTHOTO TTOKPHITHA.

Takum 00pa3oMm, TEXHHUYECKHMH IIPSHMYIIECTBAMH CIIOCO0a COTJIaCcHO

H306peTeHI/IIO ABJIACTCA CIICAYIOUICC!

croco0 SABJISETCSA B paBHOH cTeneHU 3((EKTUBHBIM KaK JJIsi MAaCCOBOTO
MPOU3BOACTBA, TAK U JJIsI MEJIKOCEPUHHOTO TPOU3BOACTBA,

- Ha NPOBOJHUKH MOKHO HAHECTH JIO0O0E 3aIUTHOE MOKPHITHUE,

- cnoco0 yCTpaHseT OCHOBHbIE MPOOIEMbI MPOU3BOACTBA MEUATHBIX TUIAT,
CBSI3aHHBIC C TpaBlieHHEeM (obru, HanmpuMep aedopMaliis OpUTHHAJIA
doTomabiiona, THUTP WM TPsSA3b, MACKHPOBOYHOE IOKPBITHE C
LapanruHaM#, HECOOTBETCTBYIOIIAA TEXHOJIOTHS TPABJICHUS U T.I1.

- MEHBIIIEE KOJIMYECTBO TEXHOJIOTHYECKUX ONEePaluid;

- BO3MO’KHOCTH IPUMEHECHHS ATIOMUHUEBOH (hOJTBTH,

- ¢cnoco0 MO3BOJISIET 3HAYUTEIBHO COKPATUTh MPAMbIE TPOU3BOJICTBEHHBIE
3aTparsl.

Takum 00pa3oMm, TEXHHMUECKMMH MPEUMYIIECTBAMU YCTPOMCTBA COIJIACHO
N300PETEHHIO SABISAETCS CIEAYIOLIEE:
- YCTPOHCTBO SBJSETCS B paBHOW creneHn H(PGEKTUBHBIM KaK s

MacCCOBOI'o0 IIPOU3BOACTBA, TaAK U AJIA MGHKOCGpHﬁHOFO IMPpOU3BOACTBA,



YCTPOMCTBO MO3BOJISIET HAHOCHUTH HA HEMPOBOISAIIYIO MOMIOXKKY (POIbIy
PA3JIMYHOU TOJIIHUHBI,

JUIS. HAHECEHHWs II€YaTHOTrO PHUCYHKA HaA TOMJIOXKKY He Tpelyercs
doTommabon;

JOIYCKAeTCs HAIMYUE HE3HAUMTENIbHBIX 3arpsA3HEHUH, a Takke (osbra ¢
HETJTyOOKMMHU IapalinHAMH,

dbopMHpOBaHHE MPOBOMAIICIO PHCYHKA MIPOMCXOAUT 34  OJHY
TEXHOJIOTHUYECKYIO OTEPaIMIO;

BO3MOYKHOCTh IPUMEHEHHUSI aJTIOMHUHHEBOM (POJIBIH;

B MPOIECCE INTAMIIOBKH IPOMCXOJHUT YIPOUYHEHHE MPOBOISIIETO

MaTepHaa.



dopmyna

Crnoco0 W3rOTOBJICHHWS TEUYATHBIX IUIAT, BKIIIOYAIOMIMA HW3TOTOBJICHHUE
JIUDJICKTPUYECKONH — MOJJIOKKH, (opMHpOBaHME B  HEH  penbeHOro
u300paKEHUA  PHCYHKAa CXEMbl B  BUAE  YIJIYOJICHWH, HaHECEHHE
TOKOTIPOBOIAIIETO CJIOS HA PebeHYI0 MOBEPXHOCTD TOUTONKKH U YIAICHAES
TOKOTIPOBOIAIIETO CJIOS C BHICTYIIOB MOJTOXKHA MEXaHHYECKON 00paboTKOM,
OTJIMYAOIIUIICS TEeM, YTO WCIOIb3YIOT HE(OJbTUPOBAHHBIA JTUAICKTPHK,
3aKpPEIUICHHE TJIOCKOTO 3JIEKTPONPOBOAIIETO PUCYHKA W (HOPMUPOBAHHKE
n300paXeHUA CXEMBl HAa JIUAJIEKTPUUYECKOM MaTepHalieé OCYIIECTBISIOT C
MOMOIIBI0 TIYaHCOHA, TOBTOPSAIOIIETO PHCYHOK CXEMBI, ¢ OJHOBPEMEHHOM
00pe3KOoi MPOBOIAIIECTO MAaTepHalia Mo KpasiM JOPOKEK.

Crmoco6 mo m.l, oT/muyarwmumiics TeM, 4YT0 T1pu (HOPMUPOBAHHUH
TOKOTIPOBOIAIIETO PUCYHKA CXEMBbl HE MPOWCXOAWT TEPNEHANKYJIAPHOTO
caBura Marepuana GoJbru BrIyOb TUIEKTPUUECCKOMN TOTIOKKH.

Cnoco6 mo m.l, oTJHYarmMica TeM, YTO MEXIy cioeM (oabru u
JIUAJIEKTPUKOM  YKJIAABIBAIOT TOHKHHM Tpadaper H3 aHTHAATE€3HOHHOTO
Mmarepuaia.

YCTpOUCTBO 11 M3rOTOBJIEHUS MPOBOJALLECH CXEMBI, COAEPIKAILIEE MPECC C
HaAIPABJIAIONAMHA W TIyaHCOH, TPH 3TOM IIyaHCOH COJCP)KUT BBICTYIIHI,
MOBTOPSIONINE TPOBOASIIANA PUCYHOK W 00ECIICUMBAIONINE 3aKPEIJICHUE
NPOBOJSAIIEH CXEMBl HA IUAJICKTPUUECKON TMOIoxkKe 0e3 nedopMupoBaHUsA
HEMPOBOAAIIETO MaTepHaIa.

YcrpolicTBO Mo 1.4 oTJHMYAOmIeecss Te€M, UTO HA BBICTYNAX HMMEIOTCS
PEXYIIHE TOBEPXHOCTH, 00Opa30BaHHBIC TPEYTOIHHBIMHU BHIPE3aMU B CEUCHUH
BBICTYTIOB.

YcrporictBo mo 1.4 oTJIMUAKOIIeecsl TeM, YTO PEKYyIHe MOBEPXHOCTH
o0Opa30oBaHbl MOJYKPYTJIHIMA BHIPE3aMHU B CEUCHUH BHICTYTIOB.

YcrporictBo mo 1.4 oTJMUaomIeecsi TeM, YTO PEKYyIIMEe MOBEPXHOCTH

O6pa3OBaHH TpalCouCBUAHBIMUA BbIPC3aMH B CCUCHHUH BBICTYIIOB.



10.

I1.

YCTPOUCTBO U1l M3TOTOBJIEHUS MPOBOIALLECH CXEMBI, COJEPIKAIIEE POJIUK,
IPU 3TOM POJIMK COAEPKUT BBICTYIIBI, MOBTOPSIOMINE MPOBOIALLIMA PUCYHOK
1 00€CTeUnBAOIINE 3aKPEIJICHUE MPOBOAIICH CXEMbl Ha AUAJICKTPUUECCKOM
noJI0KKe 6e3 1eopMUpOBaHUS HEMPOBOIAIIETO MaTEpHara.

YerpoiicTBO Mo 1.8 oTJIMUAKOIIEecss TeM, YTO Ha BBICTyNaX HMMEIOTCA
PEXYIIHE TTOBEPXHOCTH, 0Opa30BaHHBIC TPEYTOJbHBIMH BHIPE3aMHU B CCUCHUH
BBICTYTIOB.

VYerpolictBo mo 1.8 oTJIMUaromieecsi Te€M, UTO PEXKYIIHE TOBEPXHOCTH
00pa30BaHbl MOJYKPYTJIBIMH BBIPE3aMHU B CEUSHUH BBICTYIIOB.

YerpolictBo mo 1.8 oTJIMUaromieecsi Te€M, UTO PEXKYIIHE MOBEPXHOCTH

O6pa3OBaHI>I TpanCcuuCBUAHBIMHA BBIPC3aMH B CCUCHHWH BLICTYIIOB.
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EATIB/OI1-2

EBPASHHMCKOE HATEHTHOE BE1OMCTBO

OTYET O IATEHTHOM Homep eBpazuiickoii 3asBKu:

IIOUCKE
(cratea 15(3) EAIIK u npasumo 42
IarenTHOM MHCTpYKIMH K EATIK)

201892464

Jlata nogaun: 28 HOAGps 2018 (28.11.2018) |Mara ucnpammusaemoro mpropurera: 19 mons 2018 (19.06.2018)

TIPOBOJISILIEX CXEMBI

Hassanue uso6perenna:  CIIOCOB U3T'OTOBJIEHUA ITEYATHBIX IUVIAT U VCTPOHCTBO U U3 OTOBJIEHMS

3assutens;  OEJEPAJIBHOE I'OCY JAPCTBEHHOE VHUTAPHOE NIPEJIIPAATHE "BCEPOCCHUCKHN
HAVYHO-UCCJIEJOBATEJLCKUM HHCTUTYT ABTOMATHKH MM. H.JL JIYXOBA"

D HekoTopbie myHKThI HopMYyIbl He MOANEKAT MOMCKY (CM. pa3jest I AONOJHATEILHOIO JIHCTA)
Eauncrro nsobperenns He cobaronero (cm. pasges Il nonojruTebHOrO JIHCTA)

MIIK: HOSK 3/20 (2006.01)
HOSK 3/24 (2006.01)
HOSK 13/04  (2006.01)

A. KNTACCUOUKANIA ITPEMMETA W30BPETEHWS:

CIIK: HOSK 3/041 (2013-01)
HOSK 13/00 (2013-01)

CornacHo MexayHaponHo# nareHTHOH knaccuduxauun (MITK) nian HaunoHansHoM Kiaccubuxaumu u MITK

b. OBJIACTD ITOMCKA:

HOSK 3/00, 3/20, 3/24, 13/00, 13/04

MuHUMYM NIPOCMOTPEHHOM JOKyMeHTaluH (cucreMa knaccuduxauyy 1 naaexcs MIIK)

Jpyras npoBepenHas JOKyMEHTaLMa B TOH Mepe, B Kakoif OHa BKIIOYEHa B 0GIACTh MOMCKA:

B. JOKYMEHTBI, CYUTAIOINMECS PEJIEBAHTHLIMH

"TIOJIET") 20.04.2011

JINMUTE] ITAPTHEPILIMNIT) 27.09.1999

Kareropus* CChUIKM Ha IOKYMEHTHI C YKa3aHHEM, [JIe 3T0 BO3MOXHO, PEIeBaHTHBIX YacTeH OTHOCHTCA K ITYHKTY Ne
A GB 1138628 A (WESTERN ELECTRIC COMPANY, INCORPORATED) 1-11
01.01.1969
A RU 2138930 C1 (PUCEPY OPTAHU3EMILIH ®OP CEPKBIOT HOJIEJDK 1-11

A RU 2416894 C1 (PEJEPAJIBHOE 'OCYJJAPCTBEHHOE YHUTAPHOE 1-11
NPEQTTIPUATHUE "HA YUHO-ITPOM3BOJCTBEHHOE ITPEJIPHSATHE

A US 6176010 B1 (NAGRAID S.A) 23.01.2001 1-11

MIOCNEAYIoIuE JOKYMEHTE! YKa3aHb! B MPOACIDKEHUH rpadsi B

D JAHHBIC O NAaTCHTAaX-aHAJIOraX YKa3aHEI B MIPHIIOKCHHH

¥ OcoObIc KATETOPHH CCHLTOYHRIX JOKYMEHTOB:

"A" ROKYMEHT, onpeaestoummit o6muit ypoBeHb TEXHHKM

"E" Gonce paHHUH JOKYMEHT, HO ONYGIMKOBaHHBIA Ha AaTy
noJa4H eBPa3sHitcKoR 3aBKH WK OCTE Hee

"O" ROKYMEHT, OTHOCAMMICA K YCTHOMY PACKDBITHIO, SKCTIOHH-
POBAHHIO U T.J.

"P" HOKYMEHT, ONYGIMKOBaHHLIN 10 AaThl NOAAYH eBpasuiickoi
3asBKH, HO MOCHE AaThl HCTIPAIIMBAEeMOTO IPHOPHUTETA

"D" ZOKYMEHT, IPHBEACHHBIN B eBpa3zuiickoil 3adske

TT"_ Gonec NO3HHA JOKYMEHT, OIMyOTHKOBAHHAIH TOC/CE JATH
TIPUOPHTETA K MPUBCACHHBIN 11 NORUMAHHA HBOGDCTCHHH

"X" BOKYMEHT, HMeromuil HanGonee GNU3KOE OTHOLICHHE K NIPEAMETY
NOKCKA, IOPOYAIIMA HOBU3HY MM H306peTaTeNbCKUM YDOBEHSD,
B3ATHIA B OTACABHOCTH

"Y" mOKYMEHT, nMeromuii Haubonee 6MM3K0e OTHOMICHHE K MPEAMETY
TIOMCKA, TIopoyamuii M306peTaTeNLCKHUil YPDOBEHD B COUSTAHUN C
ApPYFMMH JOKYMEHTaMH TOM JKe Kareropuu

"&" NOKYMEHT, ABJIAIOMIMNACSE NMATCHTOM-aHANOrOoM

"L" _DOKYMEHT, NPUBEACHHbIA B IPYIHX HEIAX

lIaTa JACHCTBUTEIEHOTO 3aBCPUICHHUSA NMATCHTHOIO ITIOMCKaA:

04 mors 2019 (04.06.2019)

DenepanbHbiil HRCTHTYT
npombIsIeHHOH co6CTBEeHHOCTH
P®, 125993,Mocksa, I'-59, I'CI1-3, BepexxkoBckas Hab.,
1. 30-1.daxc: (499) 243-3337, Teneraiin: 114818 ITIOJJAYA

HaumeHoBaAHME ¥ appec Me)lmynaponnoro TMONHCKOBOIO oprana:

VYNoJHOMOYEHHOE JIKLIO :

JI. B. Annpeesa

Tenedon Ne (499) 240-25-91
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