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1. TEXHUYECKOE OIIMCAHUME

1.1. BBenenue

1.1.1. Hacrosiiiee TEXHUYECKOE OMHMCAHKE TPESIHA3HAUEHO JUIS O3HAKOMIICHHS C
YCTPOMCTBOM M IPUHIMIOM pabOThl yCTPOMCTBA ONpPEJENIeHNs] TOKa KOPOTKOTO
3aMBIKAHUS B CETAX MOCTOSHHOTO Toka «MMmynmbe», a TakKe SBISETCS
PYKOBOJICTBOM JUIs TIEPCOHAA CITYK0, 3aHUMAIOIIUXCSI €r0 IKCILTyaTalien.

1.1.2. CokparieHus, HCIOIb3yeMbIE B TEKCTE:

ALIT — ananoro-nudpoBo mpeodpa3oBaTeb;

B - GJ0K HHOAMKALINH,

BII  — Giox nuTaHus;

BB - 00K BXOJIHOIL;

K3 — KOPOTKO€E 3aMBbIKaHHE;
KJI  —knaBuarypa;

MII — MyabpTHIIIEKCOD;

ITPIl - mpoueccop;
O3Y - omepaTuBHOE 3aIIOMHUHAIOIIEE YCTPOWUCTBO;
II3Y - mocTosiHHOE 3alOMHUHAIOLIEE YCTPOHCTBO.

1.2. Ha3naueHue

1.2.1. YcTpolicTBO ompeneneHuss TOKa KOPOTKOTO 3aMBIKaHUsI B CETIX
MTOCTOSTHHOTO TOKa «VIMITynbe» (B JanbHEHIIEM — yCTpOHCTBO) MpeHa3sHAYEHO IS
OTIpEZICTICHUs] TOKa KOPOTKOTO 3aMBIKaHHMSA HA INWHAX M INPHCOEAWHEHUSIX CETeH
MIOCTOSTHHOTO TOKa HamnpspkeHHeM 24 — 220 B ¢ 1enpio BEIOOpa YCTaBOK 3alUTHBIX
ABTOMATOB U IUIABKUX IPEIOXPaHATEIEH.

YCTpoHcTBO (UKCHPYET TaKkKe TUTCIBHOCTh KOPOTKOTO 3aMBIKaHHS JI0
MOMEHTa OTKIIIOYECHHUSI €T0 3JIEMEHTAMH 3allWThl, KaK IPaBUIO, JOTOJTHATEIHEHBIM
aBTOMATHYECKHUM BBIKIIFOUATEIEM.

HpI/IHLII/Il'I HCﬁCTBHH OCHOBAH Ha I/I3MepeHI/II/I TOKa W BCIWYUHBI IIaACHUS
HaNPSHKCHHST B MECTE TOIKITIOUEHHS YCTPOWCTBA TIPH BKITIOUCHHUU TIPHUCOCTUHECHUS
Ha KOPOTKO3aMBIKAIOIIYIO IEPEMBIYKY, YCTAaHOBJICHHYIO B KOHIIE TPHCOEINHEHUS.
OOBIYHO MECTO TIOAKIIFOYCHHS BBIOMpPACTCS Cpa3y 3a TOJOBHBIM aBTOMAaTOM
MPUCOCNMHCHNS WJIA 33 OJHUM W3 TPOMEXKYTOYHBIX  ABTOMATHUYECKHX
BBIKJTFOUATEIICH.

Brunrouenne npucoennaerns Ha K3 ocymiecTBiseTcs ¢ TOMOIIBI0 BCTPOSHHOTO
B YCTPOMCTBO THUPHUCTOpPA, @ OTKIIOYEHHE — C MOMOIUBIO JOMOJHUTEIHHOTO
ABTOMATHYECKOTO BHIKITFOUYATEIS, BXOISIIETO B KOMIUIEKT IIOCTaBKH YCTPOHUCTBA.

VYerpoiictBo «MMmynbe» 3a OAMH UK H3MEPEHUS ONpeneNseT TOK Ipu
KOPOTKOM 3aMBIKAHWW B KOHIIE NPHCOENMHECHUS W PACCUUTHIBAET 3HAUECHHE TOKA B
Hayalie IPUCOEeIUHEHUS, B MECTE MOAKIIIOUEHUS] YCTPOUCTBA.

1.2.2. YCTpoHCTBO SBIIETCS TEPEHOCHBIM W Pa3MEINIEHO B METALTUYECKOM
SAITIKE ¢ PYYKOH TSI TEPEHOCKH OJTHIUM YEeIIOBEKOM.

1.2.3.B wactu BO3mEHCTBUS  KIMMAaTW4eCcKUX  (AKTOPOB  YCTPOICTBO
COOTBETCTBYET HMCHONHEHUI0 Y kareropuu pasmemienus 3.1 mo TOCT 15150-69 u
T'OCT 15543.1-89 ¢ nuamazoHoM pabouux temmeparyp ot —10 go +45°C.

1.2.4.B yacth BO3ICUCTBHS  MEXaHHYECKUX  (PAKTOPOB  YCTPOMCTBO
cootBercTByeT rpynne M1 mo 'OCT 17516.1-90.
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1.2.5. Yerpoiicto cootBerctByer ucnonaeruo [P20 mo I'OCT 14254-80, kpome
BBIBOJIOB ITOKITIOUEHUS.

1.3. TexHuuecKHe TaHHLIE
1.3.1. TabapuTHBIE pa3Mephl U Macca YCTPOKMCTBA!

BBICOTa, MM 240
IUTHHA, MM 420
riryOrHa, MM 250
macca, Kr, He Ooee 12.

1.3.2. [lutanue ycTpoiicTBa OCYIECTBISIETCS OT UCTOUYHUKA NIEPEMEHHOT0 TOKa
HanpsbkeHueM 220 B gacroroit 50 '

1.3.3. YCTpoWCTBO  MOAKITIOYAETCS B pa3phlB  IIEH  [POBEPSIEMOTO
MIPUCOEINHEHNUSI COBMECTHO C JOTOJIHUTENbHBIM aBTOMATHUECKUM BBIKJIIOUATEIEM,
TpeTHa3HAYSHHBIM [T OTKITIOYeHHUS Toka K3.

1.3.4. YcTpoiilcTBO HMMeeT BCTPOCHHBIE M3MEPHUTENM TOKa U HANpsDKEHUs C
MaKCHUMaJIbHBIM 3HadeHneM 10 Toky 10 2000 A u o Hanpspkernro — g0 300 B.

1.3.5. YerpoitctBo  oOecriednBaeT  BBIBOJ HAa HWHAMKATOP  CIEXyrOIIEit
nHpopmanum:

— W3MEPEeHHOE 3HAYEHHE TOKAa KOPOTKOTO 3aMBIKAHWSI MPHCOSHUHEHHs lwmit,

b

— M3MEpEeHHOe 3HAYEHUsI HAPSDKEHHST IPUCOSTUHEHHS 1O MOMEHTa KOPOTKOTO
3ambikanusa Ucetn, B;

— W3MEPEeHHOE 3HAYCHUS HAIPSDKEHHS MPHCOCTUHEHHS B MOMEHT KOPOTKOTO
3ambikanust Unmr, B;

— W3MEpeHHasl [UINTEIFHOCTh CYIIECTBOBAHUS KOPOTKOTO 3aMBIKAHUS II0
ypoBHIO 0,5 OT MAKCHMaNBHOW aMIUTUTYIBI HMITyJIhca ToKa Tum, c;

— paccYMTaHHOE 3HAYEHUE TOKA KOPOTKOTO 3aMBIKAaHUS B TOUKE MOAKIIOYCHUS
ycTpoiicTBa lcetu, KA;

— paccuMTaHHOE 3HAuYeHWE CONPOTHBIIEHHUS MoMHOW mernu mpu K3 B koHie
npucoeanHenus Rummn, Om;

— paccuMTaHHOE 3HA4YCHHE COIPOTHBIICHHUS CETH 1O TOYKH ITOAKITIOYCHUS
ycrpotictBa Reeru, Owm;

— MTHOBEHHBIE 3HadyeHUs H3MepeHHoro Toka K3 B mpouecce KOpoTKOro
3ambikaans ¢ uHTepBaioM 0,5 mc (Tpacca I), A;

— MTHOBEHHBIC 3HAUCHHS H3MEPEHHOTO HANpPsDKEHHUS B MpoIecce KOPOTKOTO
3ambIkanus ¢ uaTepBaiioM 0,5 mc (Tpacca U), B.

1.3.6. Cpennsasa oTHOCUTENbHAS annapaTHas MOTPELUIHOCTh PU U3MEPEHUH TOKa
K3 u HanpshxeHust npucoeInHeHNs He npeBsimaet 3%.

1.3.7. YcTpoiicTBO 00ecrieunBaeT CIeAyIOMINEe PEeKUMBI PaOOTH:

1. PexxuM Tecrepa BXOZHOTO HANPSDKEHWsS, NPU KOTOPOM HA HHIUKATOPE
YCTpOMCTBA HHIUINPYETCS TEKyIee 3Ha4eHHe BXOIHOTO HaIPSDKEHHUSI.

2. PexxuM Tectepa BXOAHOTO TOKA, MPH KOTOPOM Ha MHIHMKATOPE YCTPOWCTBA
WHIULUPYETCsT TeKylllee 3HAYeHHEe TOKa IPHCOSNMHEeHWs (IpH  YCIOBHU
IPEeIBAPUTEIBHOTO OTKPBITHS THPUCTOPA).

3. Pexxum cozmanus K3, mpu KOTOpoM cHayana NPOU3BOAMTCS 3aKOpauyMBaHHE
L[eny, a 3aTeM, Iocjie cpabaThiBaHHs 3allUThl, PacdeT M3MEPEHHBIX 3HAYeHHH U
BBIBOJ] X Ha HHIUKATOP JUIS IPOCMOTpa MO TpeOOBAHHUIO OIlepaTopa.
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1.3.8. Bo Bcex pexnMax oOeCIeYHBaeTCs BO3MOXKHOCTH MHOTOKPAaTHOTO
CUMTHIBaHUS BCeil mMmeronieiics nHopManum.

HpI/IMe‘IaHI/IeZ 3HaueHus HN3MEPCHHBIX W PAaCCYUTAHHBIX MapaMETpOB XPaHATCA
J0 HOBOTI'O ITyCKa K3 win BEIKITIOYCHHS ITHTAHUA.

1.3.9. YCTpo#iCTBO OCHAIIEHO BCTPOEHHOW CaMOJUArHOCTHKOM, MPOXOJsIIei
ABTOMATHYECKH TOCIIE BKITIOUCHHS TTUTAHUSI.

1.3.10. YcTpoHCTBO MO3BOMSAET OCYMIECTBIATH MPOOHBIN ITycK 0e3 ycTpanBaHUs
KOPOTKOTO 3aMBIKaHHsl OT KHOIIKH KJIABHATYpHI C LIEJIBI0 POBEPKH NMPABUIIEHOCTH
MOAKIFOYCHUS ¥ PaboTBl YCTPOWCTBA, a TaKXKe HM3MEPeHUsT TOKa Harpy3ku
HPUCOCANHEHHSI.

1.3.11. YerpoiictBo  coxpaHsieT pabOTOCHOCOOHOCTh TP OTKJIOHEHHUSX
nutatouiero  Hampsbkenuss  oT 0,85 mo 1,1 HomuHanbHOrO 3Havenus 220 B
TIePEeMEHHOTO TOKA.

1.3.12. [loTpebnenue mo 1eny MUTaHus P HOMUHAJIBLHOM HamnpsbkeHun 220 B
MEPEMEHHOTO TOKa He npeBbiraet 30 Br.

1.3.13. JlomonHuTeNbHAS ~ ammapatHas ~ MOTPEIIHOCTh  YCTPOWCTBA  IpH
W3MEHEHHH TEMIIepaTyphl OKpy’Karomied cpensl B pabodeM juama3oHe He
npesbImaeT 2%.

1.3.14. HapaGoTtka Ha oTka3 ycrpoiicTBa coctaBisieT 5000 qacos.

1.3.15. DnexkTpuyeckoe CONPOTHBICHHWE U3OJSLMHU LENnell  OonepaTuBHOTO
MUTaHHS, a TaKkXKe BXOMHBIX HM3MEPUTEIbHBIX [eNell TOKOB U HaNpsHKEHHN
OTHOCHTEJIFHO KOpITyca 1 Mexay co0oit He meree 10 MOwm.

1.3.16. DnexTpudeckass MPOYHOCTh HM3o0JsAuU mener 1. 1.3.15. obecnednBaer
OTCYTCTBHE €€ MPOoOO0si ¥ MEePEeKPHITHS MPHU Mojaue B TeueHne 60 ¢ UCTIBITATEIBHOTO
HanpsbkeHus 1500 B nepemernoro Toka gactots 50 I'm.

1.4. CocraB u3nenusa

1.4.1. YCTpOHCTBO BBIMOJHEHO B MEPEHOCHOM METATMYECKOM SIIIUKE, BHYTPH
KOTOPOTO YCTaHOBIICHBI:

— OJIOK TIHTaHMS C CHIJIOBEIM TPAaHC(HOPMATOPOM;

— IUIaTa KJIaBHATyPbl M UHIUKATOPA;

— IU1aTa KOHTPOJUIEpa;

— JIaT4YMK TOKa;

— CHJIOBOW TUPUCTOP.

1.4.2. JIonOJIHUTENBHBINA aBTOMAT B KOMIUIEKT YCTPONCTBA HE BXOJUT, TaK Kak
JUIS pabOTHI Ha PAa3HBIX CETAX W MPUCOSAWHEHUAX TPEOYIOTCS TOTIOIHUTEIHHBIE
aBTOMATHYECKUE BBHIKIIOYATEIIH Ha pa3HbIC TOKH CPaOaTHIBAHHS, K TOMY K€ MX
pecypc orpaHUYeH U TpeOyeTcs UX MePUOTNIecKas IpOBEpKa.

1.5. YcrpoticTBo U paboTa u3memnus

1.5.1. [IpuaItun paboTHl yCTpOKCTBA

1.5.1.1. Onpenenenue Toka K3 ocymecTBiseTcs ClIeAYIOIAM 00pa3oM:

1. M3mepsieTcst HamnpspkeHHE Ha TPHCOSAWHEHWH N0 CO3/IaHHs KOPOTKOTO
3aMBIKaHHS.

2. Co3maercsi UCKyCCTBEHHOE KOPOTKOE 3aMBIKaHHE BKIIOUEHHEM THPHCTOPA,
3aMBIKAIOIIETO LETb.



3. U3mepsiercss Tok K3 W HampspkeHHe HAa TPUCOCAWHEHHH B TIPOIIECCE
KOPOTKOTO 3aMBbIKaHUS.

4. Namepsietcs BpeMsi CyIIECTBOBAHUS KOPOTKOT'O 3aMbIKaHUSI.

5. PaccumnthiBaercs ofree conpoTUBIEHHE Ienu RuMI, a Takke COOCTBEHHOE
conpotuBieHne cetn Reetn u, 3Has Hampspkenue 1o K3 (Ucetn), paccunteiBaetces
MIOJTHBIN TOK 3aMBIKaHHS CETH B TOYKE YCTAHOBKH yCTPONCTBA!

Ucern
Rumm = ; )]
Trmvmn

Ucern — Unmn

Rcetn = ; 2)
Inmmmx
Ucern

Icetn = 2 €))
Rcern

rue:
UceTtn — HampspKeHHE Ha BXOJIE YCTPOWCTBA MpH 0TcyTcTBUH K3;
Uunmn — HanpspbkeHHe Ha BXojie ycTpoiicta Bo Bpems K3;

Icetm — paccuWTaHHBIi TOK KOPOTKOTO 3aMBIKAHHSI CETH ISl TOYKU
TIOJTKITFOYEHUS YCTPOUCTRA;

Irmn — u3MepeHHsIH ToK B uMmyibce npu K3 B KoHIIE IpuCcOeMHEHNS;

RCCTI/I — paCC‘II/ITaHHOC COHpOTI/IBJ'IeHI/Ie CeTU MJid TOYKHU MOAKIHOYCHUA
YCTPOHCTRA;

RuMIm — paccunTaHHOE MTOJTHOE COMPOTUBIICHUE IIETTH B MOMEHT MMITYJIbCA TPH
K3 B xoHIIE IpHICOeTMHEHNSI.

Pemenne Bcex 3amad  OCYIIECTBIACTCS IyTeM IHQPPOBOH  00pabOTKH
nH(popManuK 1Mo 3a1aHHOH porpamMMe.

1.5.2. CtpyxTypHas cxema

1.5.2.1. CtpykTypHas cxema ycTpOoHCTBa IIpUBEeHAa Ha pHcC. 1.

Toku ¥ HampspDKEHHS KOHTPOJMPYEMOIO IPUCOEAMHEHHUS IIOCTYNAlT Ha
MIepBUYHBIC LI M3MEPHUTENBHBIX IpeoOpasoBarenei 010ka BxogHoro bB. Kpome
npeoOpazoBareliei 3TOT OJIOK COAEPIKUT TaKKe y3el MHANKAUUHN HaJH9IUs BXOJAHOTO
HanpspkeHust UBxoa. ['anpBaHWYecKd pas3Bsi3aHHBIE M NPpeoOpa3oBaHHBIE CHUTHAIIBI
MOJAIOTCS Ha BXOIBl AHAJOTOBOTO MyJbTHIUIEKcopa MII i BO3MOXKHOCTH
M3MEPEHMS HECKOJIBKHUX MapaMeTpoB ¢ nomouipto ogaoro ALIIIL. C MyibTHIUIEKCOpa
CUTHAJI TIOCTYTIAeT Ha aHAIOro-IU(poBoii mpeodpazoBatens AL, nmpeobpasyrormii
AHAJIOTOBBIC CHTHAIIBI B IIH(POBYIO HOpMY.

bnok maaukanyu bBU mo3Bonsier BEIBOIUTH MH(OPMAIMIO HA CEMHUCETMEHTHBIE
MHIHMKATOPHI B U(POBOM BHJE, a TAKXKE HHANIUPOBATH PEKUM pabOTHI yCTPOHCTBA
C TTIOMOIIIBIO OJTMHOYHBIX CBETO/HOIOB.



PexumMbl paboThl ycTpoiicTBa 3amarorcsi ¢ kinaBuarypel KJI, comepxameit 12
kHonok: «Tecrep U», «Tecrep I», «Tpacca Uy, «Tpacca I», «Unummy», «Ucetuy,
«Iummy, «Icetnm», «Tummy, «Rumny, «Rcetu» u «Ilyck». i uHIMKaLIUU pexumMa
paboTHI YCTPOUCTBA KaXKIOH KHOIIKE COOTBETCTBYET CBETOIMOIHBIN MHANKATOP.

Juis  WHOUKanMd ~— BKJIIOYEHHWS ~ BCIOMOTATENBHOTO  aBTOMATHYECKOTO
BBIKJTIOYATENSl U TOJIaYM HAIPSKEHHsI Ha KIIEMMBI YCTPOMCTBA UMEETCS] CBETOUO/
«UBxomy.

3aMbIKaHHEe LU TPOU3BOIUTCS C MOMOUIBIO TUPUCTOPA.

Bce ympaBneHue ~— yCTpOHCTBOM  OCYLIECTBISIET  MHKPOIPOLECCOPHBIN
koutpourep [IPLl, moctpoeHHbI Ha 0a3e OMHOKPUCTAIBHONH MHKpoOBM
KP1816BE31, conmepxariei COOCTBEHHO MPOIIECCOp, TaltMep, MOPTH BBO/Ia-BHIBO/IA
U OTIEpaTUBHOE 3alloMUHamoLIee ycTpoicTBo O3Y.

brmok nmnwuraHus oOecrieunMBaeT Bce OJOKM YCTPOMCTBA HEOOXOIUMBIMHU
HaNPSHKEHUSIME U BBIITOJTHEH 0 KJIAaCCHYECKOH TpaHCc(HOpMaTOPHOH cxeMe.

Brox MTUTaHUSA BBIIaET CIIEIYIOIITIE CTaOMIIN3NPOBAaHHEIE
HanpsbkeHus: +5 B; +15Bu —15 B.



2. MTHCTPYKIIUA 110 SKCIUIYATAIIUU

2.1. O6mue yxazaHus

2.1.1. B HacTosIIelt MHCTPYKIIUHA W3JararoTcss TpeOOBaHUS, MPEIbIBISEMBIC K
YCTPOMCTBY TP €ro  OSKCIUTyaTallid,  TEXHUYECKOM  OOCITyKUBaHUH,
TPAHCHIOPTUPOBAHUM U XPAHEHUH.

2.1.2.Tlpu  sKkcIulyaTaliyi  yCTPOMCTBA, KpoMe  TpeOOBaHU  JaHHOM
WHCTPYKIMH, HEO00XOIUMO coOmogaTte oO0mue TpeOoBaHWS, yCTaHABIMBAaCMbIC
MHCTPYKLUMSAMH W TpaBUJIaMHU 3KCIUTyaTalldd YCTPOWCTB PENCHHOM 3allluThl U
ABTOMATHKH SHEPrOCUCTEM.

2.1.3. Ilepen paboToif ¢ yCTpOWCTBOM pPEKOMEHIYETCS MPOU3BECTH IPOBEPKY
€ro TEXHMYECKUX XapaKTePHUCTUK B JTA0OPATOPHBIX YCIOBHSIX.

2.2. Yka3zaHus mep 0€301acHOCTH.

2.2.1. IIpu paboTe ¢ ycTpoiicTBOM HEOOX0IUMO coOIoIaTh 00mue TpeOOBaHM
TEXHUKH 0€30IIaCHOCTH, PACIPOCTPAHSIONINECS Ha yCTPOHCTBA peNleitHOM 3aIIuThI U
ABTOMATHKH YHEPTOCHCTEM.

2.22.K oKcITyaTalMd  JOMYCKAlOTCS  JIMIA, HW3YYUBIIME HAcTOsIIee
TEXHMYECKOE OIMCaHNe, WHCTPYKIMIO 10 AKCIUTyaTalluyd M TIPOIIEAIINE MPOBEPKY
3HAaHUH TIPaBMI TEXHUKHM O€30MacHOCTH M 3KCIUTyaTalliM 3JIEKTPOYCTaHOBOK
3NEKTPUUECKUX CTAHLUI U NOJCTaHIMH.

2.2.3. Ilepen paboToil yCTPOMCTBO HEOOXOAMMO 3a3eMIIMTh. BUHT 3a3eMiieHUs
YCTPOMCTBA TOKEH OBITh COSTUHEH C KOHTYPOM 3a3eMIICHHS MTOICTAHIIMN METHBIM
MPOBOJIOM CEYCHUEM HE MEeHee 2 KB. MM.

2.2.4. Ilutanue yCTPOWCTBA OCYIIECTBISETCA OT CETH IIEPEMEHHOTO TOKa
HanpsbkeHueM 220 B vacroroit 50 I'n.

2.3. [loaroToBka k pabote

2.3.1. YcrpoiictBo umeeT 4 CHJIOBBIX KIEMMBbI i TMOJKIIOYEHHUS K
MPOBEPSAEMOI CETH MOCTOSIHHOTO ToKa: «+bar.», «—bar.», «+Harp.» u «—Harp.».
st HacTpollkM M NpPOBEPKHM HU3MEPUTENST TOKA YCTPOMCTBO  OCHAILIEHO
JIOTIONTHUTENbHON KkiemMMmol «—bar. 20 A». IIpu HCHOIB30BaHUM ITOM KIEMMBI
BMecTO KileMMbl «—bar. (2000 A)» TONHBIA JAWama3oH W3MEPSEMBIX TOKOB
cocraBisier 20 A. J{1s TOBBIIICHUS TOYHOCTH W3MEPEHHUS TOKa Ha TMPHUCOSAUHEHISIX
¢ MmaneiMu TokamMu K3 wuMeercs momonHuTelbHas KkiaemMma «—bat. 200 A» ¢
MaKCUMaJIbHbIM M3MepsieMbIM 3HaueHreM Toka 110 200 A. Ilpu ucnosib30BaHuN 3TOM
KJIEMMBI BMECTO «—baT.» HeoOXOAMMO IMOITydeHHbIE 3HAYCHUSI TOKOB pa3feiiTh Ha
10, a 3HaUY€HUsI COMPOTUBIIEHUN — COOTBETCTBEHHO YMHOXHUTH Ha 10.

2.3.2. JIng KoMITeHCAllMH MaJIeHUs HAPSDKEHUS Ha MOJBOAAIINX MIPOBOJAX MPHU
n3MepeHnn Oompmmx TOkoB K3 B ycTpoiicTBE HMEIOTCS [BE JOMOJHHUTEILHBIC
kieMMbl «+bat.OCy», «—bat.OC», obecreunBaronIyie YETHIPEXNPOBOIHYIO CXEMY
TIOJIKIIIOYEHHS IIenel n3MepeHnst HanpspkeHus. [Ipyn Hencnonb30BaHUM 3THUX KIEMM
KOMIICHCAllMW ~ TaJeHWs  HampsHKeHHs Ha  [poBogax He  Oymer, HO
paboTOCTIOCOOHOCTh YCTPOWCTBA COXpAHWTCS, TaK KaKk BHYTpH mnpubopa OHHU
COE/IMHEHBI C COOTBETCTBYIOIIMMH BXOJAHBIMHU KJIEMMaMHt Y€pe3 Pe3UCTOPHI.



2.3.3. YcTpoifcTBO BKITIIOYAETCS B pa3pbIB MIPUCOCTUHEHUS B 00a TIPOBOAA CETH,
a TaKXKe IMOJKII0YAeTCS K JONOJHUTEIGHOMY aBTOMAaTHYECKOMY BBIKIIIOUYATEINIO,
OTKIJTIOYAIONIEMY TOK KOPOTKOTO 3aMBIKaHUSL.

ITonaya BXOAHOTO HAMpsKEHUS NMPH 3aMKHYTHIX KOHTaKTaX BCIIOMOTATEIbHOTO
ABTOMATHYECKOTO BBIKIIIOYATENS  CONPOBOXKIAETCA 3aKMTaHHEM CBETOAMOJA
«UBx01».

BHelmHuil BHJ OCHOBHBIX OpPraHOB YIPaBJICHHWS M MHIUKALMU YyCTPOMCTBA
«AMITy1BCY IPUBEEH HA PUCYHKE 2.

[puanun paGotsl ycrpoiictBa «MMImynse» W cxemMa €ro BKIIOYCHHUS B
3JIEKTPUYECKYIO IIENb IPUCOSINHEHHS TOKa3aHa Ha PUCYHKE 3.

CxeMa TOAKIIOUCHUS CHIIOBBIX IIEMEH, a TaKXKe OCHOBHBIX BHYTPEHHHX Y3JIOB
ycTpolicTBa «VIMITyNIbC» MpUBEAECHA Ha PUCYHKax 4 U 5.

2.4. Tlopsimok paboTHI

2.4.1. TlocmenoBaTEILHOCTD PAOOTHI BBITJISIUT TAK:

— OTKJIIOYHTH TOJIOBHOW aBTOMAT NMPHUCOEAMHEHUS C 00s13aTeIbHBIM KOHTPOJIEM
OTCYTCTBUS HAaNpPSDKEHHS W COOJIONCHUEM BCEX MPABWII M MHCTPYKIHH 10 TEXHHUKE
0€30IaCHOCTH;

— BKJIIOYMTbH B pa3phlB LU ycTpocTBO «VIMITynbc» M 3aBEJOMO MCHIPABHBII
ABTOMATHUYECKUI BBIKJIIOYATENb C TOKOM OTCEUKH MeHbIle oxxuaaemoro mnpu K3 B
KOHLIe mpucoeauHeHus, Hampumep, AIl-50. Bce KOHTakTHBIE TpyHIbI
JIOTIOJTHUTEIBHOTO aBTOMATa COEIMHSAIOT ITOCIIE0BATENbHO;

—npu  OONBIIMX OXHAAeMBIX Tokax K3 14 KoMmmeHcanuu TajeHus
HaMpsDKEHUS Ha MOABOASIINX MPOBOJAX YCTPONCTBA MOJKIIOUYUTE AOMOTHUTENIBHBIE
KJIeMMBI OOpaTHOW CBS3M TApaUIENbHO TOYKE IMOJKIIOYEHHS YCTPOWCTBAa K
HCIBITYEMOU CETH;

— co0mroz1ast Bce MEphI MPEAOCTOPOKHOCTH YCTAHOBUTH 3aKOPOTKY B HYXKHOM
MecTe IpPHUCOEIUHEHUs, HampuMmep, B KoHIEe. OpHEHTHPOBOYHO IPUKUHYTH
pacyeTHBIMH METOJIaMH OXKHIAEMBIH B 3TOM CIydae TOK KOPOTKOTO 3aMBIKAHHS —
OH He JtoibkeH npessimath 1000 — 1500 A;

— MOAKIIOYUTh INHYp NHUTaHMUS YCTPOHCTBA K CETH TEPEMEHHOTO TOKa
220 B 50 ' u BrimrounTs TymMOnep «Iluranue»;

— MOCMOTPETh MPAaBUIBHOCTh MHPOXOXKICHUS BCTPOCHHBIX TECTOB M BBIXOJ
yctpolicta B pexkum «Tectep U»;

— BKIIIOYHTH TOJIOBHOW aBTOMAT MPUCOCIMHEHUS W YOCIUTHCS B 3a)KUTaHUU
cBetoamona «UBXOA.» M WHAWKAIIMH TEKYIIETO HANPSDKEHHS CETH Ha MHINKATOpE
ycrporictBa  (cBerommoyy  «UBXOHI.»  TOPUT  TONBKO TPH  BKIFOYECHHOM
JIOTIOTHUTETTFHOM aBTOMAaTHYECKOM BBIKITFOUATEE);

— HaxaTh KHOMKY «Ilyck», mocie 4ero MpOW30HAET BKIIOUEHHUE LeNUd Ha
3aMKHYTYIO JIMHUIO. Uepe3 J0JaM CEKyHIbl BCIOMOIATEIbHBIA aBTOMATHYECKHUN
BBIKJTIOUYATENh JIOJKCH OTKITIOYHTE JIMHUI0. B KpaitHeM citydae cpaboTaeT OCHOBHOM
ABTOMATHYECKUI BBIKIIOYATENIs TpucoeawHeHus. [Ipm »ToM Ha WHOHWKaTope
KPaTKOBPEMEHHO TOSBATCSA 3HAYKH «CCCC» M «3333», U depe3 | — 2 ¢ BBICBETHTCS
n3MepeHHoe 3HaueHue Toka K3 npucoennnenus B ammnepax. Haxas kHonky «IceTu»
MOXHO MOCMOTPETh paccuuTaHHOE 3HaueHue Toka K3 B kuioammepax B TOUKe
MOIKITFOUEHNS] YCTPOUCTBA, KaK e€Cciii OBl KOPOTKO3aMBIKAIOMIas MepeMbIuKa Oblia
YCTaHOBJIEHA B TOUYKE MOJICOETUHEHHS YCTPOUCTBA;
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— OTK/IIOYHTH TOJIOBHOW aBTOMAT, YAAINTh IEPEMBIUKY M pa3o0paTb CXemy
UCTIBITAaHUH.

2.4.2. B cnyyae W3MEpeHHsS TOKAa HArpy3KH IPHCOEIWHEHHS Bce ACHCTBUSA
BBIMOJTHSIOTCSL aHAJIOTWYHO, 32 HCKIIOYEHHEM YCTAaHOBKHM KOPOTKO3aMBIKAIOIIEH
MepeMbIUKU. TEeKymuil TOK NPUCOETMHEHHS H3MEPSIOT IOCIe HaKaTHS KHOIKH
«Ilyck» B pexxume «Tecrep I». DTo HEoOXOAMMO ISl OTKPBITHS THUPUCTOpa U
3aMBIKAHMS 1IN TPOTEKAHMS TOKa.

2.4.3. Ins TpPOBEpPKH IPaBWILHOCTH BBIOOpA BCIIOMOTATEIFHOIO aBTOMAara
CIyXUT pPEXKHM IPOCMOTpa TOYEK LU(PPOBOH  OCHHIUIOTPAMMBI  TOKa
npucoenuHeHus. dopmMa HMMIyNbca, IOCTPOEHHOTO II0 TOYKaM, O0s3aTeNbHO
JOJDKHa MMETh IIIOCKYIO BEPIIMHY, CBHUAETEIHCTBYIOUIYIO O JOCTIDKCHHH TOKOM
CBOEr0  MakCHUMaJbHOTO 3HadeHWs. OTCyTCTBHE IIIOCKOW  BEpIIMHBI U
OCTpOKOHEYHasi (opMa HMITyJbCa TOBOPUT O TOM, 4YTO BCIIOMOTATEIbHBIN
ABTOMATHUYECKUH BBIKIIIOYATENIb OTKIIOYMI TPHUCOEAWHEHHE paHbIe, YeM TOK
JOCTHT CBOETO MAaKCHMAaJbHOTO 3Ha4eHUs. [Ipu 3TOM M3MEpEeHHBIE 3HAYEHHUS MOTYT
OKa3aTbCd 3aHMKEHHBIMU. [109TOMY B TakoM cityuyae cieayeT NPUMEHUTh aBTOMAT C
OOJIBIINMY 3HAUYCHHUSMH yCTaBKH TOKA OTCEUKH.

2.5. [IpoBepka mapaMeTpoB

25.1.1lpy  BCTPOEHHOM  TECTUPOBAHMHM  YCTPOMCTBA, MPOXOISLIEM
ABTOMATHYECKH MPH BKIIOYCHUH NHTAHHA, MPOBEPSIIOTCA BCE KIIOYEBBIE V3B U
MHUKPOCXEMBI 3JIEKTpOHHOM wactu. [Ipomecc TecTHpOBaHHS CONPOBOXKIAETCS
clenyoue nHauKanue:

— nepebop 1Udp Ha CEeMUCETMEHTHBIX umHAmMKaropax oT 0000 mo 9999 s
MIPOBEPKH CaMHUX HHIUKATOPOB;

— uHAWKanus Ha wuHAukKarope c600 m mepebop BKIIOYECHHOTO COCTOSHUS
OJIMHOYHBIX CBETOIMOIHBIX HHANKATOPOB;

— tect 113V ¢ unnukamnueit 3Hauenus c100;

— tect O3Y maHHBIX KOg0M 55h ¢ nHaukanueii 3nadenus ¢300;
— tect O3Y mannbix kogoM AAh ¢ unaukanueii 3nadenns c301;
— tect aapecHoi muHbl O3Y ¢ nHauKanuen sHaueHus c302;

— OCT&JIbHBIE TECThl BBHIY KPAaTKOBPEMEHHOCTH HE COIPOBOXIAIOTCS
WHAWKAIHCH WX MPOXO0KICHIS.

B ciydae BbIsIBIEHHS] HEHCIIPAaBHOCTH paboTa ycTpoWcTBa OJOKHpyeTcs, a Ha
WHAWKATOP BBIBOJWTCS MHTAOIEe COOOIIeHNE 00 ommnbKe, pacmmdpoBKa KOTOPOTO
NpUBOJMTCS B Tabmuue 1.

2.5.2. ]Ing npoBepKH MapaMeTpoB yCTPOHCTBA HEOOXOIUMBI:
— MCTOYHUK IMOCTOSTHHOTO HampspkeHus a0 250—300 B;

— HCTOYHHK IIOCTOSIHHOTO TOKa HAa MaKCHUMalbHBIH TOK He MeHee 10 A
(xematenbHO — 110 20 A);

— BOJIETMETP HOCTOSHHOTO TOKa co mkanoil po 250—300 B kmacca He Xxyxe
1,0;

— aMIepMeTp MOCTOSIHHOTO TOKa Ha TOK He MeHee 10 A (kemaTenmpHO — 10
20 A) kmacca He xyxe 1,0;

— MeraoMMeTp Ha Hampsbkerue 1500 B.
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IIpoBepky mnpousBomsar B pexume «Tectep U» um «Tecrep I», cpaBHuBas
MOKa3aHWsl OSTAJOHHBIX TNPHOOPOB C TIOKAa3aHUSAMH YyCTpoiicTBa «IMIyIbC».
Jomyckaercst ipu pOBEpKe MCIOIB30BaTh KieMMy «20 Ay, IpH 3TOM H3MEPEHHOE
YCTPOHCTBOM 3HaUEHHE TOKa ciIeayeT pa3nenuts Ha 100.

[IpoBepKy SIEKTPHUECKON H30JIALINU OCYIIECTBISIOT, COEANHUB MEXIy co00it
Bce 4 (7) BXOJHBIX CHJIOBBIX KJIEMMBI, U TOAKIIIOYas METAOMMETpP MEXIy HUMH U
KOpITyCOM, a TaKKe MEeXIy COCIMHEHHBIMH BMECTE INHTAIONIMMH MPOBOAAMHU
(=220 B) u xopiycom.

2.6. TexHnueckoe oOCITy)KHBaHUE

2.6.1. TexHnueckoe 0OCITy)KHMBaHHE YCTPOUCTBA BKIIIOYACT:
1. IIpoBepKy npy NEPBOM BKIIIOUEHUH;

2. Ilepronudeckue MPOBEPKH TEXHUIECKOTO COCTOSTHHS;

3. BBI30B BCTPOEGHHOTO CAMOTECTUPOBAHHUS.

2.6.2. IIpoBepKy mpH nepBOM BKJIFOUEHUH IPOBOIAT B MTOTHOM 00BEME paszerna
2.5.

2.6.3. Ilepuoandeckre TPOBEPKH TEXHUYECKOTO COCTOSIHHUSA IPOBOIAT dYepe3
3 — 6 ner. [lepByro NepHOANIECKYIO IPOBEPKY PEKOMEHAYIOT IPOBOANTD Y€PEe3 T
MOCJIE BBOAA B SKCILTYaTaIHIO.

B o0pem mneprnogudeckoil MpPOBEpKH BKIIOYAIOT BHEUIHWH W BHYTPEHHUI
OCMOTp, NPU KOTOPOM NPOU3BOIAT YAAICHHE IbIIM, MPOBEPKY MEXaHUYECKOTO
KPETIJICHUs! JJIEMEHTOB, MTOJTHOTY COWICHEHUs Pa3beMOB, 3aTSDKKY BUHTOB TOKOBBIX
LENeHn.

OOBeM 3NIEKTPUUECKUX HCIBITAHUA TIPH MEPHOAMIECKUX IPOBEPKAX MOXKET
OBITH COKpaIlleH OTHOCUTEIBHO IPOBEPKH IIPH EPBOM BKIIFOUEHHH.

2.77. Yka3aHus 110 pEMOHTY

2.7.1. PeMOHT yCTPOWCTB B MOCICTAPAHTHIHBIA TEPHOJ IIeIECO00pa3HO
OpPraHu30BaTh  IICHTPAIW30BaHHO, HAmNpuMep, B  0a30Boi  J1abopaTopuu
9HEPrOCHCTEMBI WJIH TI0 JOTOBOPY € 3aBOJIOM-U3TOTOBUTEIIEM.

2.7.2. KoHnTpomiep yCTpOWCTBa MpPEACTAaBISIET COOOH TOCTATOYHO CIIOKHOE
YCTPOMCTBO M pPEMOHT ero 0e3 CIenualbHOM OTJIaJ0YHON amnmapaTypbl |
KBaM(UIIMPOBAHHBIX CIICIUATMCTOB BEChMa 3aTPYIHCH, 33 HCKIFOUCHUEM CITydacB
JUATHOCTUKH Je(EeKTHOTO y37la BCTPOCHHBIMH TECTOBBIMH CPEACTBAMH M IIPU
HAJIMYMH KOMIUTICKTYIOIINX H3IEITHH.

OcrayipHble y3JIbl JOCTATOYHO HECIOKHBI MU MOTYT OBITh OTPEMOHTHUPOBAHBI
CHJIAMH DHEPTOCHCTEM.
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3. ITACIIOPT

3.1. CBUAETENBCTBO O MPHEMKE

VYerpoiictBo  «Mmmynse»  3aBogckot  Ne COOTBETCTBYET
TexHn4eckuM ycioBusaM 3.031.121 TY u npusHaHO FOJHBIM K 3KCILTyaTaLlUuu.

Jlara BbIllycka « » 200_r.

M. II. [Hoanuce npeacraButTenst

3.2. T'apaHTHU U3rOTOBUTEIIS

3aBOA-M3rOTOBUTENh  TapaHTUPYET  HOPMalbHYIO  paboTy  ycTpoicTBa
«Ummynee» 3.031.121 TY B Teuenue 12 mecsineB co JHS NMPOAaXH, HO He Oojee
18 MecsimeB €O JHS M3TOTOBICHUS IPH COOMIONCHWH MOTpeOWTENIeM IpaBHII
9KCIUTyaTalUH.

T'apaHTUIHBIA PEMOHT OCYILECTBISAETCS O aApeECy:

124489, Mocksa, 3eneHorpan, I[landwmmoBckmit mpocmekt, mom 10, ctp. 3,
HII® «Pamuyc».

3.3. KoMIIIeKT ImocTaBKu

3.3.1. B XOMIUIEKT IOCTaBKU n3acinAa «I/IMHyJ'II)C» BXOOAT:

1. YerpotictBo «IMITybey» 1 .
2. TexHUYECKOE ONMHCAHKE, HHCTPYKITUS IO SKCIUTyaTalluH,
achopT 1 .

3.4. MapkupoBaHue 1 TUIOMOHPOBaHUE

3.4.1. Ha koprryce ycTpoiicTBa MMEETCSI MapKUPOBKA, COEpIKaIIas CIeAYIOMIHe
JIaHHBIE:

— TOBapHBIN 3HAK;

— 0003HaYCHHE U3MIEIVSI, BH]T UCTIOTHCHHSI,

— MOPSIAKOBBIN HOMEP U3ACIIHNS;

— JIaTy U3TOTOBJICHUS (MECAIL, TO).

3.4.2. Opransl ympaBleHHsS M HHIWMKALUKA YCTPONCTBA, a TaKXKe KIEeMMBI
MTOIKJTFOUEHUST UMEIOT TIOSICHSIOIINE HA/IITHCH.

3.4.3. YerpoiictBo, npunsatoe OTK, murombupyercs.

3.5. Tapa u ynakoBKka

3.5.1. TpancnopTHas Tapa IMEeT MapKUPOBKY, BeimonHeHHYy0 1o I'OCT 14192-
77 1 CONEPKUT MAHUITYJISILIMOHHBIC 3HAKU.

3.5.2. TlocraBka Ha Majble PacCTOSHUS WIM HEOONBIIUX TapTHUH YCTpOMCTB
JOIycKaeTcsi 0e3 TPaHCIIOPTHOM TapBbl.
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IMMPUJIOXKEHUE

Tabnuma pacmmppoBKH KOIOB HEUCTIPABHOCTEMH,
00Hapy>KMBaeMbIX IIPH HAYAJILHOM TECTUPOBAaHUH YCTPOHCTBA

Tabnuua 1
Muraromee
coo0IIeHHe PacmmdpoBka HewrcipaBHOCTH
Ha HHIHKATOpax
E00 «3anunanue) KHONOK KIIaBHATyPHI:
1 KHOIKa - Rumn
2 kHomKa - Tpacca U
3 KHOIIKA - [uMI
4 kHormka - Ucetn
5 KHOMKa - Unmn
6 KHOIMKa - Tumn
7 KHOIIKa - RceTn
8 kHormka - Tpacca |
9 kHomka - Tectep U
A kHonka - Tecrep |
B KHOIIKa - [ceTn
C KHOMKA - [Tyck
E100 HecoBnageHnue KOHTPONBHOU CYMMBI
MuKpocxeMbl [13Y
E300 Heucnpasna mukpocxema O3Y
(1mHa MaHHEIX - 55h)
E301 Hewncnpasna mukpocxema O3Y
(mmHa maHHbBIX - AAh)
E302 Hewncnpasna mukpocxema O3Y
(mmmHa ajgpeca)
E400 HecankmmonnpoBaHHasi TOTOBHOCTh
mukpocxembl AL
E401 Her roroBHOCTH MUuKpocxembl AL
E500 Heucmnpasna MHKpPOCXEMa napajuieIbHOro
uHTepdeiica
XXXX HecoBnanenue kona nymns ALII
C MHIUKAIEeH CANTAHHOTO 3HAYCHUS
(momkHO OBITH 0 + 15 muckper)
XXXX Hecoenanenune TectoBoro koga ALIIT

C MHIUKAIMEeH CYNTAHHOTO 3HAYCHUS
(momxHO ObITh 850 + 35 muckper)
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Ot patymka U nPL CwurHan oTkpbITUS
OT patuuka | MM AUn TnpncTopa
BHyTpeHHee
TecT. HanpsxeHne 10 p. 03Y 128 6aiit
BbiBog,
Tanmep
EBB
nay o3y
8 kb 2 kb BU
L Knas.
220 B 50 'y, B +5,+15,-15 B

Puc. 1. CrpykrypHas cxema ycTtpoiicTBa «mirymbey

20 A BKJ np. 1A ~220B50 1L, L

=1 © O OO O O

1234

mnyneC P

10006

TECTEP NAPAMETP
o] U, OUIAM O Usxog
oL OUcerf, B | | © nvgk_]
TPACCA ) | ORm{.Ov)
O U[B_]||ORerifOM O ImfiA])
{—HArP} oL ‘O TV' o IKS

Puc. 2. BHemHuii BUJ OCHOBHBIX OPTaHOB YIIPaBJICHUS U MHAUKAIIMK YCTPOICTBA
«Ammyase»
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LUnHbI

NMOCTOAHHOI0 TOKa

+

lonosHoit asTomat
npucoeanHeHns Nei

BcnomorartenbHbin
aBTOMaTU4ECKUIA
BbIkntoyaTens (AM-50)

~
~

+Bag &Harp

MpucoeanHeHve Nel

L||||||—+

AkkymynaTopHas GaTapes

e )

—Bat q —Harp

YcTp-Bo «MIMnynbe»

lonosHolt asToMaT
npucoennHernmns Ne2

<
ks <2000A N

K3-nepemblyka

~
_~

3apsigHoe
YCTPOWNCTBO

lonosHol asTomar
npucoeguHeHns Ne3

~
~

MecTo nogknioueHns

~
~

aBTomart

MPOMEXYTOUHBIN

ycTpoiictea «Mmnynbe»
ans oueHkn Toka K3

Puc. 3. Cxema npumeHeHus yctpoiicTBa «IMImynbey» mpu BO3MOXKHOCTH pa3phiBa
MIpUCOEeTUHEHNUS A u3MepeHus Toka K3
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LLnHbI
NOCTOSIHHOrO TOKa

+ - FonosHov asTomar
npucoeauHeruns Nel

+

|
]

—iji—

AKKymynsTopHas 6atapest

lonosHolt aBTOMaT
npucoeayHenns Ne2

BcnomorartensHbliii

aBTOMaTUYEeCKUI

BblknioyaTens (AM-50)

—bar
YcTponcTteo «Mmnynbe»

!“"a"’ R=0,2 - 0,3 Om
—Harp ”

N o -

3apsinHoe
YCTPOWCTBO

lFonosHow aBTomar
npucoeauHexuns Ne3

~
~

. MecTo nogkniouenns
MpomexyTouHbii ycTpoicTBa «MMmynbc»
asTomar 15 oueHku Toka K3

Puc. 4. Tlpumenenne yctpoiictBa « IMIyIbey» IPH U3MEPEHUSIX
6e3 paspbIBa LIETIN IPUCOEANHEHNSI.

B kauecTBe pe3ucTopa Harpy3KH MOXHO HCIIOJIb30BAaTh KyCOK IPOBOJA MITH
Ka0eJst COOTBETCTBYIOIIETO CEUEHHs U JTTHHEL.
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JlononHUTENbHbIN

aBTOMaTUN4ECKni
BbIKJTlOHaTE b
l— | +Bar. YCTpOncTBO
«Imnynbc»
- |
8 +0OC6ar
© Q
© I s
© 3
= I JdaTtunk T
2 Hanpsi- | =
) XEHNS 8
E -oggar I — I %
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e | xa " |
s 200 A -
~ P .
- I -Bar. \/‘ ~Harp. |
- O— : Z
I 2000a ™~
TupucTtop
I e e e e e — - — 4

Puc. 5. Cxema cunoBoii uactu yctpoiicta «IMITyIbCy

V

KOpOTKO3aMbIKaIOLLI,aH nepemblyka
B KOHLe NPUCOeNHEeHNa

- —

V

Ha IIpUMepe MOAKIIOUEHHS B pa3phIB [ETIH MPOBEPSEMOTO PHCOETMHEHHS
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FonosHoit aBTomar
+ Mpwi VIHEHW
- pucoeavHeHvne

- - Yetpongreo «Mmnynbe»

+Ea% "
: . MWTaTOP Harpysku —
@ +har. 0C Kycok kabens wiv npogoaa
© —bar20A
©) 52004

LLIMHBI NOCTOSIHHOrO TOKa

[loNoNHUTENbHbBIN
asToMmat

Puc. 6. Cxema noakmroueHus ycTpoicTBa «IMITyIbC» IPU UCIOIB30BaHUU
KOMIIEHCAIUH Na/IeHUs] HAaIPSKESHUS
Ha MOJIBOJSIIITNX TTPOBOIAX.

1200 T

1000 T

800 T

a A WN =

400 T

200 A

Puc. 7. Ilpumepsl popMBl UMITYyJILCOB TOKa PEATHHOTO NPHCOECTMHEHHS IPH
BKJFOUCHUH yCTpoicTBa «VIMIyJIBC» B pa3INIHBIE TOUKH CETH.

KpuBast 5 (HWKHSS) COOTBETCTBYET NPHUMEHEHHIO TOJBKO OHOM KOHTaKTHOH
rpynnbel aproMata. JJIMHHBIA 3agHHi (POHT BBI3BaH TOPEHHUEM IYTH. XOpOIIO
MIPOCMATPHUBAETCS HATMYKE IUIOCKON BEPIIMHBI UMITYJIbCOB.
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