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1. BBEJEHUE
1.1 TexHuueckoe ONHUCAHME W HHCTPYKIUS MO JKCIUTyaTallMM MpEeAHA3HAYEHBI Jis
u3ydeHus ycrpoiictBa arperata BA24100/50 (manee — arperar), a Takke Ui MPaBHIBHOMN

HKCIUTyaTal[H arperara u ero TeXHMYECKOro 00CIy>KUBaHusl.

1.2 B cocraB TEXHMUYECKOTO ONMCAHMUS M HMHCTPYKIMHM IO SKCILUIyaTallud BXOJIAT
CBEICHMsSI O Ha3HAYECHWM, YCTPOMCTBE M IPHUHLMIIE JEHCTBUSA BBIIPSIMHUTEIBHOIO arperara U €ro
COCTAaBHBIX YacT€d, €ro TEXHUYECKUE XapaKTEPUCTHKH, CBEJIEHUS 1O HCIOJIb30BAHMUIO,
TPAHCHOPTHPOBAHUIO, XPAHEHUIO, TEXHUYECKOMY OOCITY)KMBAaHUIO, a TaKXKe YKa3aHHE Mep
0€301MacHOCTH IpU padoTe C arperatoM, MPUIOKEHUSI.

2. HABHAYEHHME ATPEI'ATA
2.1 BeImpsAMHUTENbHBIM arperar mpeAHa3HadeH Juii 1peoOpasoBaHus — TpexdazHOro
nepeMeHHoro Hampspkenuss 220 B wacroroit 47..63 I'm B cTaOmMimM3MpOBaHHOE MOCTOSIHHOE
HaNpsDKeHHEe, a B 3apAJHOM PEXHUME - B CTaOMIM3MPOBAHHBIA TOK Ul 3apsSAKH aKKyMYJSTOPOB B
PYYHOM M aBTOMAaTHYECKOM pPEeKUMaXx.
2.2. Arperart paccuuTaH Juis pabOThI B CIEAYIOMINX YCIOBUAX:
a) TeMmeparype okpyxatouiero sosayxa ot -10 mo +45° C;
0) OTHOCHTENIbHOW BIaKHOCTH BO31yxa 10 98% mnpu temmneparype 20+5°C;
B) JUTUTEJIBHBIX BUOPAIHiA U YAAPHBIX COTPSICEHUH;
T') HaKJIOHOB JI0 45° B II0OOYIO CTOPOHY;
1) TIp¥ KoNeGaHMsX JaBleHus Bo3ayxa B npeaenax 9,3x10* -13,3x10 ITa (700-1000 mm pr.
CT.) U IIPU KPaTKOBPEMEHHOM HOBBIILIEHUH JABIEHUS BO3LyXa B IoMemenuu 10 19,6x10% Ia (1470 mm
pT. CT.).
IIpuMeuyaHue: arperar He JONMYCKAaeT IKCIJIYATALUIO B ATPECCUBHBIX CPeAax, CoAep KaMX Napbl
KHCJIOT M IIeJI0Yeil B KOHIEeHTPauMuAX, pa3beAalonMX MeTANI U H30JSIIHMI0, a TAK:Ke B cpeJax ¢
TOKOINPOBOAALLEH M B3PbIBOONIACHON NBLIBIO.

3. TEXHUYECKUE JAHHBIE AT'PEI'ATA
Texuuueckue JaHHbIE BHIIPSIMUTENLHOTO arperata MpHuBeeHbI B Tabnure 1.

Tabnuua 1.

1 |IIuTaromas cerb: ‘

- HanpspKeHue , B 220

- gacTora, I ' 47...63

- yucino a3z 3

[ToTpebisiemast MOITHOCTH OT ceTH, KBA, He Gonee 6,4

[ToTpebisiemast MOITHOCTH OT ceTH, KBT, He 6oee 5,1

Brixon : Kanan 1 Kanamn 2

- IMana3oH HanpsbkeHuit , B 18...30 18...30

- MaKCUMAIIbHBIN TOK, A 100 50

- IpeZeIbl PETYIUPOBKYU 3apsAHOTO TOKA 5..100% 5..100%

- Ko PUIMEHT mynbcanuii, %, He 6oiee 1

- YCTaHOBHBIIIEECS OTKIIOHEHHE BBIXOTHOTO HAIIPSDKEHUS, +2

Ko, % 89

Pene curnanuzanuu Makc. KOMMYTHPYEMOE HaPSHKEHUE 250VAC /30VDC

Pene curnanus3anuu HOMUHAaIbHAA Harpyska 10A pu 250VAC, 10A npu 30VDC

Cpok city’KOBI 10 CTIUCAHUS, JIET 15

Bec uznenus ne 6oinee, Kr
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4. YCTPOIMCTBO U PABOTA AT'PET'ATA

4.1 KOHCTpyKTMBHO arperar BBIIOJHEH B BHJE HABECHOrO OeckapkacHoro mikada co
BCTPOEHHBIMHU NaHessiMu yrpasienus [IYBA. O6uwuit Bun arperara npusezeH B [punoxenun 1.

4.2 TlpuHuun paboThl arperara OCHOBaH Ha MpPeoOpa30BaHUM IMEPEMEHHOTO HANPSDHKEHHS B
raJbBaHUYECKH pa3Bs3aHHOE HAINpPSDKEHUE C IOMOIIBIO BBICOKOYACTOTHBIX IpeoOpazoBaTeneii,
CTa0MJIM3AlMU U PETYIMPOBKU HANPSOHKEHHS M TOKAa Ha 3aJaHHOM YpPOBHE C TMOMOIIBIO HU(POBOMA
cucTteMbl ynpasieHusa. CTpyKTypHas cxema arperara npejicrasiieHa B [Ipunosxenun 2.

5. PABOTA ABTOMATHUKHA

5.1 HopmanbHoe (YHKIIMOHMPOBAHHE arperara 00ECleYnBAETCSI CHUCTEMOW YIpPaBICHHUS,
KOTOpast 00ecreynBaeT peryaupoBaHie BHIXOIHBIX TApaMETPOB B HECKOJBKUX pekuMax. BoiOpaHHbIe
3HAYCHUs TapaMeTpOB U PEXHUM YIPaABICHUS (UKCHPYIOTCS B DHEPrOHE3aBHCUMOW NaMITH H
COXPAHSIOTCS I10CJIE BHIKJIIOUEHUS TUTAHHUS.

5.2 BeInpsMUTENbHBINA arperaT MoKeT paboTaTh B CISAYIOIIUX PEKUMaX

a) «aBTOMATHYECKHUID - P&XKUM, MPeTHA3HAYCHHbIN I aBToMaTrdeckoil 3apsaku Ab. Tok
U HalpsDKEHHE M3MEHSIOTCS 10 CHELHMAIbHOMY aJIrOpPUTMY B 3aBUCHMOCTH OT IapaMeTpOB
akkymynaropa. [lyis HoOpManbHOTO (YHKIIMOHUPOBAHHS JaHHOTO pEeXHMMa Ha TMAHENIH YIPaBJICHUS
HEOOXOMMO 3a/1aTh BEJIWYHMHY 3apsAAHOTO TOKa (B 3aBUCUMOCTH OT E€MKOCTH aKKyMYJISTOPHOM
Oatapeu), BENUYMHY HampspDKeHHUs abcopOnuu (3apsaHoe HampspkeHue), OydepHoe HampspKEHHE.
Hanpsoxenue abcopbunu u OydepHoe HalpspKEHHE 3aBUCAT OT TEMIIEPATyphl OKpYXKAroIel cpeibl U
YCTaHaBJIMBAIOTCS B COOTBETCTBHH C Ta0I.2.

0) «cmjaoBOW» - pPeKUM, TperHa3HAUYEHHBIA 11 NUTaHUA  TOTpeOHUTeNe
CTaOMJIM3UPOBAHHBIM HANpPSHKEHUEM ITOCTOSHHOTO TOKa. B 3TOM pexume Jormyckaercsi MOJACTpOMKa
BBIXOJJHOI'O HAIIPSKEHUS.

B) «PYYHOW» - PEXUM, NpEeIHAa3HAYEHHBIH Uil pydHOH 3apsaaku Ab. B atom pexume
BPYUHYIO YCTAaHaBIIMBAIOTCS 3apsAHOE HampsbkeHue U TOoK 3apsaga Ab. 3apsaag npousBoautes
(UKCUPOBAaHHBIM TOKOM. MOMEHT OKOHYAHHS 3apsa B 3TOM CIIydae ONpeAessieTcs 00CTyKUBAIOIUM
IIEPCOHAJIOM.

5.3 PaGoTa B aBTOMAaTH4YECKOM pEXKHUME.

IIpu BKJIOUEHUU HAarpy3KM M3 aBTOMATHYECKOI'O peXMMa WM BKIIOUEHUM arperara ¢ paHee
YCTaHOBJICHHBIM aBTOMAaTUYECKUM PEXUMOM 3apsan Ab mpon3BoauTcs crneayromum o0pa3om:

a) OcymectBisierca 3apsaka ADb 3amaHHBIM 3apsSOHBIM TOKOM C KOHTPOJIEM BEIUYHHBI
HaAIPsDKEHHA HAa BBIXOAHBIX KileMMax arperara Usggx 10 MOMEHTA, KOIJa HAaIpPsKEHHE HA BBIXOJHBIX
kiaemmax arperata Usux 0yaeT paBHO Uagcopsunn. BETHMUMHA MAaKCUMAIIBHOTO 3apsTHOTO TOKA 33/1a€TCs
M0JIb30BATENIEM B 3aBUCUMOCTH OT eMKocTH Ab u paBHsiercs 1/6 ot storo 3nadeHus (I, = EMkocTh
Ab (a'u) / 6).

6) Jlanee BBIMOIHACTCS 3apsi MOCTOSHHBIM TOKOM C O'paHUUYEHUEM HAIPSHKEHUS Ha BBIXOIHBIX
kiaeMMmax arperara Usyx 3HaueHHeM paBHBIM Usscopsunn. 110 Mepe 3apsga Ab, moTpebiasieMblit UMH TOK
nagaer. Ilpu yMeHbIIeHHH NOTPEOISEMOro aKKyMyJIsSTOPOM TOKa 10 3HaueHus MeHee 6% OT
MaKCHMAJIBHOTO 3apsAHOIO TOKAa MM MEHEe IBYX aMIlep, 4epe3 SMUH. IPOUCXOIUT IEPEXOo] B
OydepHBIi PEeXUM C TOJJIEPKAHHEM BBIXOJHOTO HampspkeHuss Ha ypoBHE Ugygepuoe. 1IpH 3TOM,
MaKCUMAaJIbHBIA OTAABAaE€MBIi arperaroM TOK He OyJeT NpeBbIaTh BEIUYMUHBI 33JaHHOTO
MaKCHMAJIbHOTO 3apsTHOTO TOKA.

MaxkcumanbHoe Bpems 3apsana Ab B aBromartnueckom pexume (npu HanpskeHUM Uspx
Ua6copounn) - 64, TIOCIIE YEro arperaT BBIMOJHUT Tepexo] B Oy(epHBIH peXuM C MOIAep KaHuEM
BBIXOJHOI'O HanpspKeHUs Ha ypoBHE Usygepnoe. IIpH 3TOM, MAKCMMAaJIBHBIM OTIaBAE€MBIM arperaromMm TOK
He OyJeT MpeBbIIIaTh BEJIMYMHBI 33JaHHOT0 MAaKCUMaIbHOTO 3apsJHOTO TOKA.

B cnyuae, ecniu B OyepHOM pexknMe BeNIWYMHA HANpPsDKEHHUS HA KJIEMMax arperara ymajieT
HUXKE Usypeproe-0,9B (ADB pa3psikeHsl), BBIIPIMUTENbHBIN arperaT BBIIOJHUT 3allyCK HOBOTO IMKJIa
3apsga Ab B aBTOMaTHYECKOM pEXHUME.

Ha ngucriiee manenu ynpasieHHs BBIBOAMTCS (pakTHYeCcKOe HANPsHKEHHE HA KJIIEMMax arperara
U OTIaBaeMBIM UM TOK.

[lepexon B aBapHiiHBINA PEXUM CO cpadaThIBaHMEM CHTHAJIa aBApUHU BO3MOKEH B CIIydae €CIu:
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- HalpsDKEHHE Ha Harpy3Ke BBIILIO 32 PaMKH JJOMYCTUMOTO Auana3oHa (tadmn.l)

- MOTPeOIAEMBIi TOK BBIIIET 32 PAMKH JIOTTyCTUMOTO JranazoHa (Tadsm. 1)

COpoc curnasna aBapuu IPOU3BOIUTCS MIPU CHATHU MIUTAHUS C arperarta.
IIpumeuyanue: TurnoBas 3aBUCUMOCTb HampspkeHUs a0copOUH Uagcopsunn M OyPepHOTO HAMPSHKEHUS
Ustypepoe  OT TEMIIEpATypbl OKpY)Karowle cpensl mpuBeneHa B Tabi.2. IIpuBeneHHble HampsHKEHUS
Uascopsunn B Usygeprioe 3aBUCAT OT TUIMA aKKYMYJISTOpPA U MOTYT HECKOJIBKO OTIIMYATCS OT TaOJUYHBIX.
[Tpu HacTpolike aBTOMATHUYECKOTO 3apsiTHOTO PEeXHMa arperata He00X0AuMO YCTaHOBHUTH Uascoptumn
JUTs HanOOJbIIeH pabouell TeMIepaTyphl OKPYKAIOIIEH Cpebl.

5.4 PaGoTa B py4HOM pEXHUME.

IIpy BKIIOYEHHMH HAarpy3kKd M3 pPYYHOIO peXUMa WM BKIIOYEHMM arperara c paHee
YCTaHOBJICHHBIM PYYHOM PEXHUMOM 3apsia Ab mpou3BOUTCS CaeIyIONM 00pa3oMm:

a) Hua 3apsaaxku Ab B pydyHOM peXUME YCTaHABIIMBAIOT HAIpPsDKEHHE M TOK 3apsna Ab.
[Toaxmouaror kaHan HaxkatueM kHonkod «BKJI». 3apsnka Ab ocyiecTBisieTcs 3aJaHHBIM 3apsiIHBIM
TOKOM C KOHTPOJIEM BEIMYMHBI HAINPSDKEHHUS Ha BBIXOAHBIX KiemMmax arperara Usux [0 MOMEHTa,
KOTJIa HaNpsDKEHME Ha BBIXOAHBIX KiIeMMax arperara Usgx OyAeT paBHO 3apsiiHOMY HAIPSKEHUIO

6) Jlanee BBIMOIHACTCS 3apsA]] IOCTOSHHBIM TOKOM C OIPaHUYEHUEM HANPSXKEHHE Ha BBIXOHBIX
kiemmax arperata Us,x 3HAUEHUEM PAaBHBIM BEJIMUMHBI 3apsiiHOTO HanpsbkeHus. Ilo mepe 3apsga Ab,
NoTpeOIsIeMbIi UMU TOK Ta/1aeT

Ilo yMomuaHuio arperaT IIOCTaBIsAETCS C IapaMeTpaMHM MPEIyCTAaHOBJIEHHBIMHM  JAJIS
TeMIepaTypsl okpyxkaromeii cpeant 25°C.

Buumanue: Iloakiawuyenne AB K arperary JA0/JsKHO OCYHIECTBJSICTCSl /10 BKJIIOYEHHS PeKUMA
3apSUIKH. .

5.5 Tlpu BKJIFOYEHHH BBIIPSIMUTEIBHOTO arperara B paboTy U OTCYTCTBUH €0 HEUCTIPABHOCTEH
MPOU30MIET KOMMYTAIIMsI KOHTAKTOB pejie "HeHCIPaBHOCTD BRIIPSIMUTEIBHOTO arperara B padbouee
MOJIO’KEHHE, COOTBETCTBYIOIIEE HOPMAIILHOMY PEXXHUMY pabOThI arperara.

IlepexuiHON KOHTAKT pesie "HEMCIPABHOCTD" BBIIPSMUTEIBHBIX arperaToB, BHITYCKAEMBbIX 110
TY HHIIC.656342.002TVY penakuus 2, cpabaTbhIBaeT MpH CIEAYIONUX HEHUCITPABHOCTSX:

1 - Ileperpes

2 - O6paTHas MOJSIPHOCTH

3 - Ileperpy3ka mo ToKy (TOK IPEBBIIIACT YCTAHOBJICHHOE 3HaUeHHEe MeHee yeM Ha 10% B
Teuenue 15 ¢)

4 - Ileperpy3ka mo HANPsI’KEHUIO: CITUIIIKOM OOJIBIIIOE HAMPSHKEHHUE HA BBIXOIE MO
(IpeBBIIIaeT YCTAHOBJICHHBIM MakcuMyM Oosiee yem Ha 0,5 B).

5 - [leperpy3ka no HanPsiKEHMKO: HAPsHKEHUE HA BBIXOJE arperara HKe MUHUMAJIbHOTO
YCTAaHOBJICHHOTO 3HAaY€HUs1 (IIPU OTCYTCTBUH MEPETPY3KHU MO TOKY).

6 - MoayJiu He BKJIIOYEHBI WM cpadoTana 3aimra Mo Tyaei

7 - Boabiasi meperpy3ka no Toky (TOK IMPEBHIIAET YCTAHOBICHHOE 3HAYCHHE OoJiee ueM Ha
10% B Teuenue 2 c).

8 - [Ipu noTepe NUTAHMA arperaToM (UiIu IPHU €ro OTKIIFOUEHHOM COCTOSIHUM).
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6. COCTAB AT'PET'ATA
6.1. ArperaT BKIIOYaeT B ceOs CETEBOM BBIKIIOYATENb, B BHICOKOYACTOTHBIX MMITYJIbCHBIX
npeobpazosarens [1C-1500 (28V/55A) u oaun npeoOpa3zoBatenb B KaHaie 2, JABa y3jia YIpPaBICHUS
ACP-2 ¢ cOOCTBEHHOI CHCTEMOM 3JIEKTPONUTAaHuUs, JBe NaHenu ynpasieHus [IYBA, konTakTop, y3en
ynpaBiaeHUsl BeHTWIsATOpaMu BE-2, BEHTUIATOPBI, OJHOIOJIIOCHBIE ABTOMAaTHYECKHE BBIKIHOYATEIN
3amUThl TpeoOpa3oBaTesiell, 3allMTHBIE IUTABKME BCTaBKM M KJIEMMHBIE KOJOAKH. I3mepeHue
BBIXOJIHOTO TOKa 00OECIeYMBaeTCsl MPEUU3NOHHBIM TBEPAOTEIbHBIM JaTYMKOM, HaXOJSAIIUMCS B y3J€
ymnpaBiieHus:  npeoOpazoBarensmu  (Moxynsmu)  ACP-2.  VmpaBnenue  mnpeoOpa3zoBaTesiMH
OCYIIECTBIISICTCS Yepe3 ONTHUYECKHE M30JATOphl. Ha BBIXOJE MMeeTcs cucTeMa 3alluThl 0T 00paTHOM
MOJISIPHOCTH  TOJKJIIOYEHHUS. AKKYMYJATOpa, aHaJIU3Upylollas MOJSIPHOCTb IPHIJIOKEHHOTO K
BBIXOJHBIM KJIEMMaM HaIpsDKEHMs IOCiie BKIIIOYEHMs arperata. [laHenu ynpaBieHMs U MHAMKALUU
I[TYBA npenctaBisitor co00# 3aKOHUEHHBIE MHUKPOIIPOILIECCOPHOE YCTPONUCTBO, MUTAIOIIHECS OT Y37I0B
ACP-2 u cBsizaHHOE ¢ HUM 4epe3 uHTep(deiic mocien0BaTeIbHbIM IPOTOKOIOM.

7. HACTPOUKA ATPETATA

Ilepen mepBbIM BKIIIOUEHUEM arperata HEOOXOJMMO BHUMATENbHO 03HAKOMHThCS ¢ 1.5, 12, 13.
[Tocne ycraHOBKM BBIOpAaHHBIX 3HAUEHHM IMMapaMeTpOB arperaT B JOMOJHUTENBHONW HAcTpOHKe He
HyKgaerca. Bo3MoxHO, mMOTpeOyeTcss MOACTpOWKa HampshKeHus abcopOrmm u OydepHoro
HaIpsDKEHUs, ONMCaHHas B I1.5.

8. SAIIIUTA ATPEI'ATA

8.1 3amwura O1OKOB TpeoOpa3oBaHUS OT TOKOB KOPOTKOTO 3aMBIKAHUS 00ECIIeYMBACTCS
OJIHOTIONIOCHBIMH aBTOMATHYECKUMHU BBIKIIOUaTeNsiMu. 3amuta y3i10B ACP-2  obecrieunBaercs
IJIABKUM IIPEIOXPAHUTETIEM.

8.2 3amuTa OT BKIIIOYEHMS] Ha HEHUCIIPAaBHYIO Harpy3Ky OCYIIECTBIIIETCS CXEMOW YNpaBICHUS
arperara, Ipu 3TOM KpPaTKOBPEMEHHBIE NIEPETPY3KH HE BBI3BIBAIOT OTKJIOYEHUS arperara. 3amura OT
NIPEBBIIICHUS] BBIXOJHBIX TOKOB OCYHIECTBISICTCS B KaXJOM MOJyne mpeoOpa3zoBanus. Ilpu
MPEBBIIIEHUH BBIXOIHBIM TOKOM 3HaueHus 110% oT MakCHMalIbHOTO MOSBIISETCS MPEIYIPEXKTAIOIIUAN
3BYKOBOM CHUTHAJI C TIOCJIEAYIOINUM CpadaThIBAHUEM 3aIIUTHI IO TOKY M OTKJIFOUYCHUEM Harpys3Ku.

He nomyckaercst nurenbHas (6osee 1 MUHYTBI) SKCIUTyaTallksl arperara ¢ BbIXOJHBIM TOKOM
ooxee (100%...110%) HOMHHAIBHOTO.

8.3 3ammuTa OT meperpeBa 4acTei arperara OCyIIecTBISETCS OJIOKOM KOHTPOJIS TeMIIEpaTyphl
KaX/I0TO MOJIyJIsl TpeoOpa3oBaHus U TeMIreparypHbiMu ceHcopamu 61oka ACP-2. TIpu nmpeBbliieHHH
TEMIIEpaTypbl paAHMaTOPOB CUJIOBBIX 3JIEMEHTOB KpuTHyeckoro 3HaueHus (90°C) BpI30BET NOSBIECHUE
IIPEeNYNPEXAAIONIEr0 3BYKOBOro curHaia, u Hagnucu "lleperpes". Uepes 10 cex HempepbIBHOTO
HaxoxaeHus B coctosHuM "lleperpeB" mpomsoiier cpabaThiBaHHWE 3allUTHl IO TEPETPEBY C
OTKJIFOUEHUEM Harpy3ku. IloBTOpHOE BKIIIOUEHHE arperara BO3MOXHO 10CJI€ TOHWKEHUU BHYTPEHHEHN
TeMIIEpaTypsbl (U1 paauaTopoOB CUIIOBBIX AEMEHTOB - 89°C).

8.4 B ciydae NMOHMXKEHMS BBIXOJHOTO HAIMPSIKEHWs BCJIEICTBUE BHEUIHMX WJIM BHYTPEHHUX
IIPUYMH HIWKEe 3HaueHus 18B mnpousBoauTcs mojava NpEeAyNpekAArOIIEro 3BYKOBOIO CHUIHAa,
cBeuenne nHaukaropa "ABAPUA" u Bbmaua cooOmennst "Huskoe BBIXOIHOE HampspKeHUE" B 30HE
MeHI0. JlanpHeilllee Haxo)KI€HUE B 3TOM PEXHMME PACCMaTPUBAECTCS KaK KOPOTKOE 3aMbIKAHHE B
Harpy3ke U BEJET K €€ OTKIIOYEHHUIO uepe3 15 cek.

8.5.1 B cnyyae HenmpaBUIBHOIO NOJKIIOYEHMS NossipHocTH BHemHed AKDB, npu BrimroueHun
arperata H€ TMPOU3OMJET TMOJKIIOUYEHHE BbIXOJa KaHama 1 (2) Ha Harpy3ky © pasgactcs
MpeAYNpPEeX A0 3ByKOBOM CHTHaJ, CONMPOBOXKJIAaeMbli BKiIOUeHHEM uHaukaropa "ABAPUSA" u
BbI1auet coobuienus "O6paTHas noysipHOCTh" Ha auciuiee [ITYBA.

8.5.2 Oummoounoe mnoakiawyenue AKDB oOpartHOi MOJSIPHOCTBIO K
paﬁoTammeMy arperaty Mo:keT NnpUuBECTH K BbBIXOAY M3 CTPOA OTAC/IBHLIX Y3J10B
arperaTa M akKymyJsiTOpHO# OaTapem.

IIpumeuanue: Jlng BoccTaHOBIEHHS pabOTOCIMOCOOHOCTH arperaTta mociie cpabaThIBaHUS

3alUT N0 TOKY WM HAaMpsDKEHUIO HEOOXOAMMO O0ECTOYMTh arperaT BXOJHBIM BBIKITIOYATEIIEM,
PacnoyIoKEHHOM Ha JABepIIe UTa, U uepe3 10 cex. BKIIOUUTh €r0 BHOBD.
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9. KOHTPOJIbHO-U3MEPUTEJIbHBIE ITPUBOPbI

9.1 KoHTpOJIb BBIXOJJHBIX TAPAMETPOB OCYILECTBIISETCS HEMPEPHIBHOM U(PPOBOI MHANKALIMEH

3HAUCHUH BBIXOJJHOTO TOKAa W HAIIPAKCHHA  Ha MHOFO(bYHKI_[I/IOHaJILHOM KUAKOKPUCTATNIMICCKOM

rpadMuecKkoM HHAMKATOpPE, PACIOJIOKEHHOM Ha  MaHeNd YIpaBieHUs. TOYHOCTh H3MEpEHHS
HanpspkeHud — 1,5%, Tokxa — 3%.

10. OPI'AHBI YIIPABJIEHUA U UHIUKAILIUN
10.1 Ha nuueBodl NOBEPXHOCTHM BBIHOCHBIX WM BCTPOEHHBIX IAaHENEH YIpaBJICHUS

PacIoyoKeHbl MHOTO(MYHKIIMOHAIBHBIN KMJIKOKPUCTAJUIMYECKUNA HMHIUKATOP, CBETOAUOJIHBIC

nnaukaTopsel «<PABOTA», «KABAPUS», «BYDEP» u kHONKY ynpaBieHus « »(BKJIIOUEHUE),

«@» (BO3Bpar), « » (CTpelka BBepX), «@» (cTpenka BHU3), « » (BBOM).

10.2 HazHaueHHe KHOTIOK yIpaBJICHUS:

a) < » - pmatenasHoe (Oonee 1¢);

0) <» BO3BpaT K MPEbIAYIEMY 3HAUEHUIO YHCIOBOM BETMUMHBI U3MEHSIEMOTO MapaMeTpa;

B) « » - IIEpeMeIleHUE Ha CTPOKY MEHIO BBEpX MJIM M3MEHEHUE YMCIOBOTO MOKa3aTels B
CTOPOHY YMEHBILIEHUS

r) « » - BXOJl B BBIOPaHHBIN IyHKT MEHIO, Jajiee — MPeUI0KEeHUE U3MEHEHHS YHCIOBOTO
MoKa3aTens, NMpU CIEAYIOIIEM HA)KaTUU — BHECEHHE HOBOTO 3HAUCHHs B MaMsTb, W3MEHEHHE
nokaszaTesisi Ha (PU3NYECKOM YPOBHE U MEPEX0] Ha3aa B BEIOPAHHBIN MYHKT MEHIO

) « » - TIepeMelIeHNe Ha CTPOKY MEHIO BHHM3 MJIM U3MEHEHHE YUCIOBOTO MOKA3aTels B
CTOPOHY yBEIHUYCHHS.

10.3 Ha3HaueHue CBETOUOIHBIX HMHAUKATOPOB:
a) «PABOTA) - cBeueHHEe CUTHAIU3UPYET O MOJKIIOYEHHON Harpy3Ke
0) «<ABAPUS» - cMm. 1. 8
B)«BY®EP) - cBeueHHe CUTHAIM3HPYET O HAXOXKICHUHM B OypepHOM pexHMe HIU
CHUTHAJIM3UPYET 00 OKOHYAHUM LUKJIA 3apsSJIKM B aBTOMAaTHYECKOM PEKUME U BPEMEHHOM IEpexoje B
Oy(epHBIN peKUM.

10.4 PaGouas 30HAa MHAMKATOpa pa3feiieHa Ha JBE YaCTH — 30HA M3MEpPEHUs (ClIeBa) U 30HA
MEHI0O M YyIpaBieHHs (cmpaBa). B 30He H3MEpEeHHs] OCYILECTBISETCS HENpEepbIBHAs WHAMKALUA
3HAYeHUH HaANpsOKEHUs (BBEpXy) B BOJIbTaxX M TOKa (BHM3Y) B amrepax. B 30He MeHI0 mHpopMmaims
BBIBOJUTCS JTHAJIOTOBBIM CIIOCOOOM Ha PYCCKOM SI3BIKE B 3aBHCHUMOCTU OT TEKYLIETO peXHUMa H
IIYHKTa MEHIO.

10.5 Ha nBepue mkada uMeeTcsi MHAUKATOP CUHETO I[BeTa HAJMYMs HAMPSDKEHUS MUTAIoMeH
cetu 220B. CBeueHMe WMHIMKATOpa MPOMCXOJUT MPH HAIMYMM JIIOOBIX JBYX (a3 BXOJHOTO
HaIpPSDKEHHUS.

10.6 Ha nBepue mkada ycTaHOBIICH BBIKIIOYATEb MUTAHHS arperarta.

11. YKA3AHUS MEP BE3OITACHOCTH

K 00cnyXuBaHHIO U PEMOHTY BBIIPSMHUTEIBHOTO arperara JOMYCKAIOTCS JIMIA, U3YyYUBIIHE
KOHCTPYKIMIO arperatra, TEXHUYECKOE OIMCAHWE W TPOIICANINE COOTBETCTBYIOIIMHA HHCTPYKTaX.
OOyuenne O0OCTYXHBAIOIIErO IEpcoHaa JOJDKHO MPOBOJIUTHCS IOJ PYKOBOACTBOM OIBITHOTO
CIELMAINCTa, OTBETCTBEHHOIO 3a JKCIUTyaTaluio arperara. OOydaeMmblii MOXET HpPOHM3BOJIUTH Ha
arperate Jt00bie paOOThI TOJIBKO C pa3pelIeHus U 101 HaOI0IeHneM 00yJaroIero JuLa.

11.1 Texnuka Ge30macHOCTH:

1. IIpu mpoBeaeHUU MPOPUIAKTHUECKUX U PErJIAMEHTHBIX pabOT, OCMOTPOB U MPHU M3yYECHUHU
KOHCTPYKIIMU arperaT JOJDKEH ObITh OTKITIOUEH oT cetu 220B.
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2. IleperopeBiire NpeIOXPAHUTETH TOJDKHBI OBITh 3aMEHEHBI HCITPABHBIMHU.
Bo wu30exxaHwe HeCYAaCTHBIX CIIy4aeB M aBapHil YCTaHOBKAa CAaMOJIENBHBIX U  HEIITATHBIX
NpeloXpaHuTenel He paspemaercs. [locime 3aMeHbl BBIIEAIIMX M3 CTPOS IMPEIOXPAHUTEIEH WIIH
IPYTUX DIEMEHTOB CXEMbl HEOOXOJMMO YCTAaHOBUTH MPHUYUHBI BBIXOJAa M3 CTPOS. YCTPaHUTH
HEUCIIPABHOCTD U TOJIBKO MOCJIE 3TOr0 BKJIIOYATh arperar.

3. B mpomecce OdKCIuTyaTalud HEOOXOJWMO TIPOBOJHWTH CHCTEMATUYECKUH KOHTPOJIb
3a3eMJICHHS Kopiyca arperara. lcmonb3oBaTh M 3a3eMJICHHS KaKUe-TMOO TIPOBOJHMKH, HE
NpeAHa3HaYEHHBIE IS 3TUX LIeJIeH, 3apeniaeTcs.

4. Ilpu npoBeaeHNH MPOGUITAKTHUECKAX U PErIaMEHTHBIX paboT HE0OXOIUMO TOJB30BATHCS
WHCTPYMEHTOM C JUAJICKTPUUECKUMU PYKOATKAMH, COOMIOAATh MAKCHMAIBHYIO OCTOPOKHOCTH
KacaTbCsl TOJBIMH pPYKaMHU JIOOBIX BHYTPEHHUX JeTalieil arperara TpH HAXOXKACHUU €ro ToJ
HaIpsHKEHUEM KaTerOPUYECKH 3arperiaeTcs.

B ocranbHOM pPYKOBOJICTBOBATHCS MPABWJIAMH 10 TEXHHKE OE30TIACHOCTH JUIS YCTAHOBOK C
pabodem Hanpspkerrem 10 1000 BOJIBT.

12. IOATI'OTOBKA K PABOTE

12.1 B mpouecce MoAroTOBKH arperara K padoTe BBIMOIHUTE CIEIYIOLINE ONepaIiu:

a) MPOBEPHTE HAIECKHOCTD 3a3€MJICHUS arperara;

6) MIpoOBEPLTC U IMOATAHUTEC BCC KOHTAKTHBIC COCAWHCHUA, Y6CI[I/ITCCB B  HCIIPABHOCTHU
KOMMYTAIlMOHHBIX almnapaToB B Iienu nutaHus 220B arperata

B) yOeOMBIINCH B OTCYTCTBUM HANPSDKEHUS HA MUTAIOMIEM KaOele, OTCOSAMHHUTE €ro OT
BXOJIHBIX KJeMM arperara. [IpoBephTe cOmpoTHBICHHE H30JSAIUU a3 Kadems Mexay coboi u
OTHOCHUTEIILHO KOopImyca arperata. [IpoBoJoM ¢ ceueHueM 1MM.KB. COSTUHUTE MEXITy COO0M BXOMHBIC
KJIIEMMbl W, BKJIIOYHMB BBIKIIOYaTenb S| HM3MephTE COMPOTUBIECHUE HU3OJSIUU MEXAY BXOJHBIMU
KJIEMMaMH U KOPITyCOM (3eMiieii) arperara ¢ MOMOIIBI0 Merommerpa ¢ pabounm HanpsokenneM S00B.
ComnpoTuBieHHe U30JAIUUA Kabens MOKHO ObITh HEe MeHee 10MOM, a compoTHBIIEHHE H3OJSIUN
arperaTa B. HOPMaJbHBIX YCIOBHUSX B XOJIOJHOM COCTOSIHUM JOJDKHO ObITh He MeHee SOMOm. Tlocne
M3MEPEHUST CONMPOTHUBJICHUS M30JISLIMK MEPEBOAUTE BBIKIIIOUATENb S1 B MOJOXKEHUE "BBIKIIOYEHO" U
MPUCOCIMHUTE Kalellb MUTaHUs arperaTa oOpaTHO K BXOJHBIM KieMMaMm. [lofkmrounTte K KiemMmam
"BBIXO/]" wmarpy3ky. Bxmounte arperar. BriGepuTe HEOOXOIUMBIA  peXHM  pabOTHI
(aBTOMaTHYECKHA, py4yHOH, OyepHbIit)

12.2 HepomyckaeTrcs NpOBedeHHE WCNBITAHWNA NPOBEPKU MPOYHOCTH H30JSINH 110
BbIXO/Y BBINPSAMUTEILHOIO arperara, TaK KAaK 3TO0 MO:KeT NPHBECTH K BBIXOAY M3 CTPOS
MMKPO3JIeKTPOHHBIX KoMnoHeHToB (15.15 'OCT P 54585-2011).

Eciin BhINPAMHUTEIbHBIN arperar BCTPOeH B pacnpeaeauTeabHOe YCTPOHCTBO (IIUT), TO
IPU__ NIPOBEJICHNUM _MCOBITAHUI _NPOBEPKU _NMPOYHOCTH _ M30JSALMH __pacnpeleuTelIbLHOro
YCTPOiicTBA (IIMTA) BLIXOJAHBIE IENH arperara J0J:KHbl ObITh OTKJIKY€eHbI.

12.3 TIpocneaute, 4T00BI BEHTHIIALIMOHHBIC OTBEPCTHSI HE 3aCTIOHSUTH TIOCTOPOHHHE MPEAMETHI
Y MMOBEPXHOCTH.

13. IOPAAOK PABOTbBI
13.1 Ilpu BkIIOYeHHMH B palbOTy BBIIPSIMHUTEIBHOTO arperara MPOU3BOJUTE CJEIYIOLIHe
Olepaluu:

a) BKIIIOUMTE arperaT BeIkmoyaTensd S1, mpu 3tom Ha [TYBA 3aropaercs nnnukatop "PABOTA";

0) BBIOEpUTE HEOOXOIUMBII PEKUM pabOTH (ABTOMAaTHUECKHM, pydHOH, OydepHbIii);

B) B mporiecce paboThI CIEANTE 32 COCTOSHUEM BBINPSMUTENFHOTO arperata 1 TokaMu Harpy3KH;

T') IpY HEOOXOIUMOCTH MTPOU3BOJANTH KOPPEKIUIO 3HAUCHUH 1 MEPEKITIOYCHNE PEKUMOB;

1) 1uist o0ecreyeHrs: ONTUMAaIbHONH eMKOCTH U MaKCHMAJIBHOTO pecypca paboThl aKKyMYJISITOPHBIX OaTapeit
ClleyeT MPOU3BOJUTH TEMIIEPATYPHYIO KOPPEKIHIO 3HAUCHHS HANPsDKEHUsT OyQepHOro pexxuMa U HalpsHKEHUS
abcopOIuu corinacHo Tadmuie 2;

¢) npu cpabaThIBAaHUU 3aIUUT MO TOKY W HANpPsDKEHHIO HEOOXOAMMO KPaTKOBPEMEHHO 00ECTOUMTh arperaT
BXOIHBIM BBIKITIOYATEIIEM;

) TP HEOOXOIUMOCTH OTKJIIOUEHHSI Harpy3KH UCTIONb3yiTe KHONKy "BKJI";

3) B ciiydae mpoBefeHus pabor Ha Ab BHuUMaTenbHO cOOMIOAalTe MOPSAOK MOAKITIOYEHHUS: BKIIIOYANTE
arperar B CETh TOJBKO IPH MOAKIIOUEHHON AD.

Tabmuma 2
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Temmeparypa xopmyca Hamnpspxenne Gydeproro pexxima (6e3 ydera Hamnpspxenne abcopbrmu (6e3 yaera
aKKymyisiTopa, °C T1a/ICHUS] HaNpsDKEeHNs Ha Kabene), B T1a/ICHUS] HaNpsDKEeHNs Ha Kabene), B
muayc 20 29 29
muayc 10 28.7 29
0 28.1 29
10 27.5 29
15 27.0 29
20 26.8 28.7
25 26.5 28.5
30 26.2 28.2
40 25.5 27.5
50 24.9 27.0

13.2 Bo u3bexanue cay4aifHOTO BBOJA CIHMIIKOM OOJIBIIOTO 3HAUEHHS TOKA B PEKUME PYYHOU
YCTaHOBKHM TOKa HACTOSTEJIBHO PEKOMEHAYETCS OTKIIOUWUTH Harpy3ky kHomkoi "BKJI", yctaHOBUTH
Heo0X0AuMBIH TOK, HaxkaTh "BBO/I" 1 moaxmounTth Harpy3ky kHonkoi "BKJT".

14. OBCJYKUBAHUE B YCJIOBUAX JJIUTEJIbHOI'O BE3JEHCTBUS
14.1 ITpu anutensHBIX, 60Jee 1 Mecsna, nepepsiBax B paboTe arperara, Ui MOAAepKaHUS €Tro
B TOTOBHOCTH K JACHCTBHUIO HEOOXOAMMO MPOBOUTE CIICAYIOIINE MEPOTIPUSITHS:

a) OUMIIATh HAPYXKHbIE NOBEPXHOCTHU arperara oT IbUIN U TPsI3H;

0) MpOU3BOJUTH BHEIIHUI OCMOTp arperarta;

B) IPOBEPSTH HAJIC)KHOCTh KOHTAKTHBIX COEAMHEHUI;

T') IPOBEPATH COCTOSTHUE M30JISAIMU arperaTa, COIpOTUBICHUE KOTOPOU JOJDKHO OBITh HE HIKE
50 MOM B HOpMaJIBHBIX KIIMMaTHYECKUX YCIOBHSIX;

14.2 Tlpu nurtenbHBIX, 60jee TpeX MECSIEB, epephiBax B paboTe arperara, JUisl MoAepKaHus
€ro B TOTOBHOCTHU K JEHCTBUIO HEOOXOIUMO JIOTIOJHUTENFHO K BBIIIECKa3aHHOMY IPOU3BOINTH
MPOBEPKY arperata Ha (GYHKIIMOHUPOBAHUE B CIEIAYIOIIEH OCIeI0BATEIbHOCTH:

-MIOJKJIIOYNUTh HArpy3ky K Bbixoay kaHaima 1 Ru=0,28 Owm, 2,8 kBT u K BbIXOAy KaHana 2
Ru=0,6 Om, 1,5 kBT;

-BKJIIOUMTbH arperar;

-YCTaHOBUTH CUJIOBOW PEeKUM pabOTHI ¢ HampsikeHueM 28B;

-[IpU 3TOM HMHJAMKATOP JOJDKEH IOKa3blBaThb BEIMUYMHY HampspkeHus 28B u tok 95-105A
kaHama 1 u Tok 47-53A kaHana 2;

-OTKJIFOYUTH arperar.

14.3 Koncepanus

B ycnoBusx amutensHOro 0e31efCTBHS arperaT MOKeT HaXxOAUThesl 0e3 KoHcepBaluuu He Ooliee
IecTH MecaleB. [ KoHcepBaIiK arperata HeoOXoaUMO:

— IEMOHTHPOBATh arperaTt

—OYUCTUTH OT TPSA3U U KOPPO3UH OTKPBIThIE (HE3AIIMILEHHBIE) AE€TAIH arperara;

—BOCCTAaHOBUTb HapYyILLIEHHOE JJAKOKPACOYHOE NOKPHITUE MMAHEIN U KOPITYCOB;

— arperar IOMECTUTh BMecTe ¢ ocymmuTeneM (Mmemouek ¢ cuukarenaem I'OCT 3956) B uexon
n3 nomuatuneHoBoi 1ieHku ['OCT10354. U3penue nminoTHO 3akpbiBaloT M onedartsiBaroT. Ilocie
KOHCEpBAlMK yCIOBUS XpaHEHHUE U3JENINN JOHKHO cooTBeTcTBOBaTh Karteropuuu 1 mo 'OCT 15150-
69 (oramnMBaeMble U BEHTHIMPYEMBIE CKJIa/bl, XPAHWJIMUIIA ¢ KOHIUIMOHUPOBAHHUEM BO31yXa) IJIA
U3AEIIUU ¢ KIMMaTUYeCKUM ucnoauenuem OM4.

14.4 TlepexoHcepBalus U3AENNs AODKHA IPOBOAUTCS Kaxkaple 12 MecsleB nociae KOHCEpBaluu
U3JIeNHs B COOTBETCBUH C 11.14.3:

— pacreqarainTe ¥ OTKpOMTE MOJIMATUIICHOBBIE YITAKOBKHU C arperaToM;

— IIPOBEPHTE OTCYTCTBUE I'PSI3U U KOPPO3UH;

— MpU HE0OXOAUMOCTH BOCCTAHOBUTH HAPYIIEHHOE JIAKOKPACOYHOE MOKPHITHE arperara;

— arperar IoMeIarT BMecTe ¢ ocymuTeneM (memodek ¢ cunukarenem I'OCT 3956) B uexon us
nomuaTuiieHoBoM mieHkn ['OCT10354. Wsznenuwe miOTHO 3akphiBalOT M onedarbiBatoT. [locne
KOHCEpBAIMK yCIOBUS XpaHEHHUE U3JENINN JOHKHO cooTBeTCTBOBaTh Karteropuuu 1 mo 'OCT 15150-
69 (oramMBaeMble M BEHTHIMPYEMbIE CKJa/bl, XPAHWJIMUIIA ¢ KOHIUIMOHUPOBAHHUEM BO31yXa) IJIA
U3AEIIUN ¢ KINMaTUYeCKUM ucnoauenuem OM4.
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14.5 PackoHcepBaLuio U3A€IUs Ui IPUBEJCHMS B COCTOSIHUE TOTOBHOCTH K MCHOJIb30BAaHUIO 110
HA3HAYEHUIO HEOOXOMMO IPOBOJHUTH B CIEAYIOIIEM MOPSAKE:

— pacredaraiTe ¥ OTKpOMTE MOJIMATUIIEHOBBIE YITAKOBKHU C arperaToM;

— IIPOBEPHTE OTCYTCTBUE IPSI3U U KOPPO3UH HA arperarax;

— MpU HE0OXOAUMOCTH BOCCTAHOBUTE HAPYIIEHHOE JIAKOKPACOYHOE MOKPHITHE arperaTta;

— YCTaHOBUTE arperar 1 MoJroToBbTe K paboTe coriacHo myHkram 12 nactosmiero TO.

Jlnst BBoJa arperata B paboTy mocje KOHCEepBallMd He0OXO0IMMO BCE METAJUTMYECKHE IeTallu U
Kperex, MoJyIeXkaliue KOHCEpPBAIlMM, OYUCTUTh OT MBUIM MU MPOTEPETh XJIOMYaTOOYMaKHOU OS3bI0
I'OCT 11680-65 nnu uncrtoit Betomsto 'OCT 5354-47, cmouennoro B cnupre ['OCT 5962-67 nnmn
yaiirciupute 'OCT 3134-52..

15. INTAHOBO-ITPEAYHNPEAUTEJ BHBIE OCMOTPbI U PEMOHTDI

ArperaT AOIDKEH TMOIBEPraTbcs OCMOTpaM M PEMOHTY B CpPOKH, YCTAHOBJICHHBIE 'TpaBUIAMHU
OOCITy>)KMBaHHS CyJIOBOT'O 3JIeKTpoobopymoBanus". TexHudyeckoe oOCTy:KHMBaHHE MpoBoAuTh mocie 30004
HenpepbsIBHOH padOTh! WM Mociie cyMMapHoi Hapabotku arperaroM 30004. HO He pexke, yeM dyepe3 6 Mec.

TexHnueckoe 00CTyKHUBaHUE 3aKITI0YAETCS B CIICIYIOIIEM:

a) OTKJIIOUMTH MUTaHUE arperara;

0) CHATH HWKHIOIO KPBILIKY KIIEMMHHUKOB M ITPOU3BECTH BHEIIHUI OCMOTD;

B) OUMIIATH HapY>KHBIC IIOBEPXHOCTH arperara OT MbUIH U TPSI3H;

T') IPOU3BECTH YHCTKY 3JIEMEHTOB arperara ckaThIM BO3LYXOM JaBlieHHEM He Oojee 2 aTM.

1) HEOOXOAUMO MPOBEPUTH M TOATAHYTH BCE KOHTAKTHBIE COCOUHEHHS M YOemuTcs B HCIPaBHOCTU
KOMMYTAIlMOHHBIX anmnapaToB B 1ienu nutanus 220B arperara.

€) MPOBEPATH COCTOSTHUE U3OJISILIH arperarta, COnpoTUBICHHE KOTOPOH T0HKHO ObITh He HIKe 50 MOM
B XOJIOMHOM COCTOSIHUM HOPMAJIbHBIX KIMMATHYECKHX YCIOBHSIX.

16 YTUIN3AIUA
KpI/ITepI/IeM MNpEACIBbHOIO COCTOAHUSA U3ACITUA ABJISIOTCA BI:Ipa60TKa pecypca anrapara, HCBO3MOKHOCTb
NI TCXHUKO-O9KOHOMHYCCKas HeLIeJ'IeCOO6paBHOCTB BOCCTaHOBJICHUA pa60TOCHOC06HOF0 cocrosHus. ITocne
YCTAHOBJICHHU A HCNPUT'OAHOCTHU aIlrapaTta K 9KCIUTyaTalluu OH IMOAJIC)KUT CIIMCAHUIO U YTHUJIM3alluHU 110
Z[ef/’ICTBYIOH_II/IM B OpraHnu3aluAgX-IIOJb30BATCIAX HHCTPYKIUAM.

Wznenvie He mpencTaBiseT OMacHOCTh IS YKU3HU, 3I0POBbS JIIOJICH M OKPYKAFOIIEH Cpeibl mociie
OKOHYAHWMSI CPOKA CITYKObI, YTHIIM3AIMS €ro TPON3BOAUTCS 0€3 MPUHATHSI CIICIIHATEHBIX MEpP 3alIUThI
OKpYXAaIOIIEH CpeIbl.

HOpHZ[OK yruiam3anuuy onpeaAcisiCT OpraHru3anus, SKCIUTyaTUPYyroniad u3acime.
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