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1 Bseoenue 1

1 Bsegenne

MBbI HaCTOSITENIBHO PEKOMEHAYEM BCEM I0JIb30BaTesisiM npudopa ®1772
Regigraf BrImonHATE OOHOBIEHHE TIPOTPaMMBI IPUOOpa:

» 1pudop NMproOpeTaeT JOMOIHUTEIbHBIA (DYHKIOHAT;

> paHee peaJU30BaHHBII (DyHKLIMOHAT ONTUMU3UPYETCS: BBIPACTAET
CKOpOCTb BBITIOJIHEHUS1 Ollepalyii, CoOKpamaercs o0beM ailsio ¢
JAHHBIMU U T.IL.;

>  YCTPaHSIOTCS OIIMOKY;

> YIpOIIAeTCs B3aMMOJACHCTBHE C CEPBUCHOM CITyk00ii (€CI B HEM
BO3HHMKaeT HEOOXOAUMOCT).

Ecym Ha Bamem npudope yctanosieHa Bepcusi I10 ot 0.4.0-40 u Bbiie
OOHOBJIEHHE MOXET ObITh BBIIIOJIHEHO CAMOCTOSITESIbHO B COOTBETCTBUH C
MHCTPYKIMSIMU B pa3fiesie MopsiIoK OOHOBJICHHUS.

BHUMAHME! | Eciu Bepcus I10 0.4.0-39 u Huxe, TO nepe OOHOBJIEHUEM MPOrPAMMBbI
HEOOXOAUMO O3HAKOMUTCs onucanuem oOHoieHuid Bepcun 0.4.0-40. B
npoliecce OOHOBJIEHHSI IPOTPAMMHOTO 0OecieueH! sl paHee HaKOTIJIeHHbIe
apXx¥Bbl OYOYT yAajeHsl. ApXUBBI, HAKOIIJIGHHbIE MOCTIe OOHOBJICHHUST MO-
ryT ObiTh IpounTansl BHeHUM [10 Regigraf PC_programm ¢ Bepcueit
He Huxke 3.25-3.3.5.

Ecnu Bepcus 10 0.4.0-36 u nuxe, To 115 ooHoBnenus [10 cnenyet cBs-
3aThCSI C CEPBUCHOM CITYKOO0H MpeanpusiTUs-u3roTOBUTENS 1O TeeoHy
+7(812) 622-04-82 vunu 31eKTpoHHOM nouTe zavod @ vibrator.spb.ru.

BHUMAHUE! | Tlocne oonoBnenus [10 no Bepcuu 0.4.0—167 HeoOX0OUMO Tak ke 0OHO-
Buth BHemHee [10 qna ycranoBku Ha [IK Regigraf PC_programm no
Bepcuu 3.25-3.4.2.
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2 HosBoBBeaenus
2.1 TI'pacdmku Ha MHeMoOCXeMax

[TosiBUIaCch BO3MOXKHOCTD pa3MeLIeHU s HA MHEMOCXEME OIHOTO MJIM HECKOJIb-
KX I'padUKOB.

Takum 06pa3oMm, MoJb30BaTelb MOJYYUI BO3MOKHOCTb CO3[aBaTh COO-
CTBEHHbIE PEKMMBI MPE/ICTABICHNs] JAaHHBIX, CBOOOTHO COYETAIOIINE JII0-
Oble 2IeMEHTHI 1J151 BbIBOJA PE3YIbTAaTOB U3MEPEHHUI.

2.2 MmHuemocxeMbl: pa3MenieHHe He3aBUCHMO OT NPUBS3KHI

B pepakTope MHEMOCXeM HMMeEJICS MHCTPYMEHT [lpmBa3aTb K NpeAHa-
3HA4YEHHbIN 11 MO3ULIMOHUPOBAHUS OOBEKTOB HA MHEMOCXEME OTHOCH-
TEJIBHO JpYyr-Apyra, a Tak K€ YCTAHOBJIEHWS JIOTUYECKON CBSA3U MEXKIY
00BEKTaMH /JIs COBMECTHOTO nepeMelneHns. Takas komOuHaimsi (pyHK-
L1 B OIHOM 3JIeMEHTE OrpaHUYMBaJIa BO3MOXKHOCTHU €T0 UCTIOJIb30BaHUS
Y 3aTPy[H:A1a HOHUMaHKE JIOTUKU padOoThl IPOrPaMMBl.

B 00HOBIEHHOIT BEpPCUU UMCIOTCA IBA HE3aBUCHUMBIX 2JICMCHTA:

» PasmecTuTsb — I OMHOKPATHOTO MepeMeleHH s BIOPAaHHOTO 00b-
€KTa B 33/IaHHYI0 TMO3WIIMI0 Ha MHEMOCXEME€ WM OTHOCHUTEJILHO
ApYyroro oObEKTa;

» [IpuBg3aTh — JIs CO3/1aHUS JIOTUUECKOU CBS3U MEXKY OObEKTaMHU,
MO3BOJISIONIEH BHIIOMHATH COBMECTHOE TepeMellieHre U yaaleHne
CBSI3aHHBIX OOBEKTOB, a TaK ke aCCOLMUPOBATH MEPhs HA rpaduke
C OKHaMH ITU(PPOBOro OTCUETA, pa3MEMIEHHBIMUA HA MHEMOCXEME.

2.3 3ajanue 3HAYEHHIl ONIEPATOPOM

N3menenue napameTpoB paOoThl puOopa (3a1aHue pexnuma paboThl, 3Ha-
YeHUi YCTaBOK U T.I.) 6e3 oOpalleHusl K HaCTpOiKam 10 CUX Mop ObLIO
BO3MOJHO C IOMOIIBI0 aHAJIOTOBBIX M JUCKPETHBIX BXOJOB, a TaK Xke
KHOIIOK Ha MHEMOCXEMax. DTO OrpaHUYMBAJIO BO3MOKHOCTD YIIPABJIEHUS
paboToii mpudopa 15 onepaTopa He UMEIOIIEro JA0CTyIa K HaCTpoHKam
VI TTOBBIIIAJIO BEPOSATHOCTD OLIMOOK €CJIM TaKOH AOCTYI UMEJICH.

HporpaMMa ObLIA HOIIOJIHEHA ABYMA HOBBIMU THIIAMH 0O0BEKTOB: T.H.
«BUPTYAJIbHBIMU OUCKPETHBIMU BXOJAMH» W «KaHAJIAMHW JTaHHbIX>» (CM.
HI/DKG) KOTOPBIC MTO3BOJIAIOT BBOAUTDL U COXPAHATDH JIOTUYCCKHUE NJIU YUCIIO-
BbIC 3HAYCHUA BO BPpEM A pa6OTI>I IMporpaMMBbl. BBOI[ 3HAYEeHUN BO3MOXEH
gepe3 COOTBETCTBYIOIIUE JIEMEHTBI HA MHEMOCXEMAX UJIA 110 I/IHTep(peI'/JI-

cy.
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2.4 TIloayuyenue 3Hauenuii no ModBus B pe:kume Slave

ITporpamma npudopa npu oomene o unrepgeiicam RS-485 u Ethernet
NoJTyyasia 3Ha4eHHs OT JIPYTUX YCTPOWCTB TOJILKO B pexxume Master, 4To
OrpaHMYMBAJIO BO3MOKHOCTH JMUCTAHIIMOHHOTO YTIPABJICHUsS] PUOOPOM
M YCJIOXHSJIO €ro NMpUMEHEHHE B CHUCTEMax, IJIeé MCTOYHHUKOM JaHHbIX
BBICTYIIAET YCTPOICTBO BEPXHETO YPOBHSL.

3HavyeHUs «BUPTYAJIbHBIX IUCKPETHBIX BXOA0B» U «KaHAJIOB JAHHBIX» MO-
ryT OBITH 3a1aHBI 110 UHTEpQECy B pexkumMe Slave, a 3aTeM BbIBEJCHBI Ha
9KpaH HEMOCPEeJCTBEHHO WM NepeJaHbl B Ka4ecTBEe apryMeHTa «KaHa-
JIaM» WA «COOBITHSIM».

2.5 BuptyajbHble JHCKPETHbIE BXOIbI

HoBelit THIT 00BEKTOB MPOrpaMMBbl AJIs1 XPaHEHUs JIOTUYECKUX TepeMeH-
HbIX. BUpTyasibHble JUCKPETHBIE BXOJBl COXPAHAIOT CBOU 3HAYECHUS NPU
niepe3arpyske npudopa, 4To MO3BOJISIET UCTIONB30BATh UX JJISI CO3JaHUs
9KPaHHBIX KHOIOK Ha MHEMOCXEMax BMECTO «COOBITUI» (KOTOpBIE IpU
niepe3arpyske NpUHUMAIOT 3HaueHue no ymonuanuio — 0). Kpome Toro,
BUPTYyaJIbHbIE JUCKPETHBIE BXObl JOINYCKAIOT KOHKYPEHTHOE yIpaBJe-
HME: OIMH BXOJ MOXET yNpaBIATbCA ABYMS KHOINKAMH, pa3MeIIEHHBIMU
panu ynoOcTBa orepaTopa Ha HECKOIbKAX MHEMOCXEeMax.

BI/IpTyaHbeIC AUCKPETHBIE BXOAbl MOT'YT BBICTYIIATb apIryMEHTAMH «CO-
OBITHIT» U «KaHaJIOB», BBIBOAUTCA HAa MHEMOCXEMBI U B COCTABE I'PYIIII
AHAJIOTUYHO OOBIYHBIM JIOTUYECKHM BXOJaM.

2.6 Kanajbl JaHHBIX

HoBglit Tvi 00BEKTOB MMporpaMmsl AJid XpaHEHUA YUCJIOBLIX IEPEMEHHBIX.
AHaJIOrMYHO BUPTYaJIbHBIM JIMCKPETHBIM BXOAAMHU COXPAHSAIOT 3HAUEHHe
Ipy niepe3arpy3kax npudopa U JOMyCKalT KOHKYPEHTHBbIH foctym. s
KaHaJIOB JaHHBIX B HaCTpOﬁKaX MOXeT OBITh Ha3HA4YeH AUAIa3oH OOITy-
CTUMBIX 3HAUEHUN U (bI/IKCI/IpOBaHHa}I CKOPOCTb MU3MCHCHUA 3HAYCHUA,
Hanpumep 10 en./muH. (T.H. «pamma»).

3HadeHre KaHaja JaHHBIX MOXET OBITh 3aJaHO:

> C [IOMOIIBIO JIEMEHTOB BBOJA HA MHEMOCXEMaXx;

> Yepe3 KOHTEKCTHOE MEHIO KaHajia JJisi KOTOPOTro OH CIIY:KUT apry-
MEHTOM;

» ynanéHHo no RS-485 nimm Ethernet.

Kanamnst AAaHHBIX MOTYT BBICTYIIaTb ICTOYHUKOM HJAHHBIX IOJIA «KaHAJIOB»
npu60pa WJIK HENTOCPEACTBEHHO BbIBOAUTCA HA MHEMOCXEMBI.
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2.7 Pa360p OMTOBBLIX MAaCOK

[Tporpamma npubopa JA0MoIHEHA BO3MOKHOCTBIO pa3dopa OUTOBBIX Ma-
COK IIpY YTE€HUH JIaHHBIX OT BHEHIHUX YCTPoiicTB 1o RS-485 nmm Ethernet.
Jlns1 XpaHeHusl 3HAUeHUH Tpu pa3dope OMTOBBIX MACOK HCIOJNB3YIOTCS
«BHUPTYaJIbHBIE JIUCKPETHBIE BXOIBI», KOTOPHIE, B CBOIO OYepe/lb, MOTYT
BBICTYIATh APT'yMEHTAMU «COOBITUN» M «KAHAJIOB».

2.8 HNuaukanusa TeKCTOM HA MHEMOCXeMax

JTst TUCKPETHBIX OOBEKTOB HA MHEMOCXEeMaX («COOBITHS», «JIOTHIECKHE
BXOJIbI», «peJjie», «BUPTyaJIbHbIE JAMCKPETHHIE BXO/bl») MOMHMO HMMEB-
mmxcst opM MpeICTaBICHUS: CTAHAAPTHBIX JIEMEHTOB U 3arpy KEHHbIX
MOJIb30BaTesIeM MapHBIX M300paxkeHuil [oOaBIeHa UHIUKAIUS TEKCTOM.
Jlns kaxaoro coctosinus (Jioruyeckue O u 1) 3apaércst HaaNKUCh, KOTOpast
BBIBOJIUTCS HE KPaH, €€ 1IBEeT U 1[BET (poHa.

2.9 DaemeHT [JiA ynpaBJieHHs JOCTYIIOM HA MHEMOCXeMax

2,10 Ortceukn

Ecmm HCO6XOJII/IMO OI'paHUYUTL JOCTYII K M3MECHCHUIO 3HAYCHUI qcpes
9JIEMCHTHI YIIpABJICHUA, pHSMeIJ_[éHHbIC Ha MHEMOCXEME, TO MOXKXHO no6a—
BUTb HA MHCMOCXEMY crielaabHbIA JIEMEHT yhpaBJICHUA JOCTYIIOM.

Hanmuue sToro anemMeHTa Ha MHEMOCXEME IPUBOJIUT K TOMY, UTO HOIBITKA
BbI30Ba JMajIora JUisl U3MEHEHHUsl 3HaYeHUs] BUPTYaJIbHOTO JAUCKPETHOIO
BXOJ]a MJIM KaHaJIa JaHHBIX MOTpedyeT BBOAa mapois onepaTtopa. Ecim Ha-
’KaTh Ha caM 3JIEMEHT, TO, I10CJIe BBOJa MAPOJIsl ONIEPaTOpa, BCE JIEMEHTHI
BBOJIa KOHKPETHON MHEMOCXEMBI OY/1yT «pa30JI0KUpOBaHbl» B TeueHue |
MUHYTHI.

1 IpUCBOEHK A KAHATY IOTOBOPHOTO 3HAYEHMU I CITYKUT MOJYJIb «OTCEY-
KW», KOTOPBII ObUT pa3paboTaH, Mpe:xe BCero, AJist paboThl C pacXogoMe-
pamu. [IpakTrKa 9KCIUTyaTaluu mpudopa rnokasaia, 4YTo He0OOXOAUMOCTD
HpI/ICBOCHI/II/I KaHaJIy aor OBOprIX 3HAYEHUU HE Or paHI/I‘{I/IBaeTCH pacxo-
JIOMETPHEN.

Omnpenenenus 1 ycaoBusi cpabaThIBaHUS KAKA0M U3 OTCeUeK ObUTH U3Me-
HEHbl TAKUM 00pa30oM, 4TOOBI clies1aTh MX 00JIe yHUBEPCAIbHBIM U THOKUM
MHCTPYMEHTOM: /ISl HEKOTOPBIX OTCeUeK («BOJIM3M HyJs1») U3MEHUIOCH
Ha3BaHUE U OIpeJiesIeHre, AJisl APYTUX — IMana30Hbl BO3MOXKHBIX 3HaYe-
HUIA paclIMpeHsl /10 MpeesioB Iuana3oHa U3MEHeHU KaHaila, JOrOBOp-
Hble 3HAYEHHsI Terlepb MOTYT OBITh 3a/1aHbl ITPU HACTPOMKE IS KaX O
OTCEYKH (2 He TOJIbKO 115 «OIIMOKa BXoAa»). I3mMeHuics nopsiok oopa-
OOTKM OTCEYeK: CHATHE OIPAaHUYEHUI Ha JMana30Hbl U3MEPEHUI MOTpe-
60BaJI0 HA3HAYEHU S IPUOPUTETOB VIS CIIydast OHOBPEMEHHOTO BBIITOJ-
HEHUs1 YCIIOBHI cpabaThIBaHUsI HECKOJIBKMX OTCEUeK.
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Ecimn B KoH(Uryparum npudopa yxe Ha3HaueHbl OTCEYKH, TO TPH 00-
HOBJICHUM TPOrPaMMbl UX 3HAUEHHSI COXPAHSTCS, a HOBbIE MapameTphl
NOJTy4aT 3HaYeHHUs TI0 YMOT4aHuio. B OoJbIIMHCTBE ciyyaeB paboTa KOH-
(urypauun He U3MEHHUTCS, TEM HE MeHee, Mbl PEKOMEH/1yeM BHUMATeIb-
HO M3Yy4MTb pazzesisl 5.7.2 u 6.9.2 PykoBojacTBa ornepaTopa rje onucaHa
padoTa oTcedek B JIeHCTBYIONIEH BEpCUH MPOrPaMMBI U CIIOCOOBI X Ha-
CTPOHKH.

2.11 Coxpanenne BxogHbix napametrpos Tecta MK tuna Pacxop

[Ipu Hanagke Mar.kaHana tuna «Pacxom» mporpamma IMpegoCTaBIIseT
BO3MOXHOCTh BBOJA TECTOBBIX 3HauYeHWil. [lo0aBieHO coXpaHeHue Io-
CJIEIHAX BBEJEHHBIX TECTOBBIX 3HAYEHWI (paHee, IMpU KaxJAO0M BXOJIE B
MEHIO HACTPOWKHU TECTOBBIE MapamMeTpbl COPACHIBAIMCH K 3HAYEHHAM IO
YMOJTYAHUIO).

3 VYcrpaHenne ommOoK

3.1 Orceuxku uaTEpP(PECHBIX BXOI0B

[TporpaMma He O3BOJIsUIa HA3HAYUTb OTCEUKY ISl KaHAJIA, €CJIU OH MPH-
HHMMaJl 3HaUYeHUE OT OIHOTO M3 MHTEepeNCHBIX BXOJ0B Iproopa. Ommodka
UCIIpaBJICHA.

3.2 Yrenne cepuitnoro Homepa no ModBus

[Tpu yrennu cepmitHoro Homepa npudopa Mo ajgpecy 272 «TepsuICs» Mo-
cnepnuii cumBoit. OmmOKa ucTpaBieHa.
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4 HMHCTpYyKIusi IO 00OHOBJIEHHIO POTPAMMHOTO0 o0ecreueHnst mpuoopa

O6Hosenue I1O BHIIOMHAETCA C HOMOIIBI0 ChEMHOI0 HocuTe 1. OOHOB-
JICHWE MOXET OBITh BBHIIOJTHEHO HEMOCPEJCTBEHHO HAa MECTE YCTAaHOBKU
npubopa. [JomomHuTensHOe 000pyIOBaHKHEe U J1aXe TOCTYI K 3aHei ma-
Hey npudope He TpedyoTcsa. Cama nporieiypa 3aHuMaeT He OoJiee To-
JyTOpa MUHYT, MOCJIE Yero npudop MokeT ObITh BHOBb BBEIEH B IKCILTY-
ataumio. [Ipu obHoBnenun 1O mpoucxomuT mepe3arpys3ka MporpaMmsl
npudopa, HO IMCKPETHBIC U aHAJIOTOBBIE BHIXOHbBIE CUTHAJIBI COXPAHSIOT
ypOBHH, 3aJJaHHble HA MOMEHT Hayajia repe3arpy3KH.

BHUMAHME! | Ha Bpems nepe3arpy3ku nporpaMMbl Mpy repenporimBke (okoso 20 ce-
KYH/1) TprOOp He 0OpadaThIBaET M HE PETUCTPUPYET BXOJHbBIC CUTHAJIBL.

B cnyuae, eciu Bepcus 10 Ha Bamem npubope crapie 0.4.0-38 cre-
AyeT oOpaTUTCs 32 KOHCY/IbTallMeil B CEPBUCHYIO CITyKOY NpeAnpUsITUs-
U3roTOBUTEJIs. B OONBIIMHCTBE CilydaeB Mporeaypa oOHOBIeHUs OyaeT
aHAJIOTUYHA OINMCAHHOM, B HEKOTOPBIX CIy4asiX MOXKET MOTPeOOBaThCs
OTKJIIOUEHHE TIMTaHUS PHOOPA WK, [Tl IOCTATOYHO CTAaphlX BEPCUil, —
obHoszeHue [10 myTém nocyenoBaTebHON YCTAHOBKU POMEXKYTOYHOM
(0.4.0-XX) u uenesoii (0.4.0-172) Bepcuii.

OGHOBJIEHKE ITPOrPaMMBI TPUOOPa BO3MOKHO [P BXOJI€ B MeHI0 HacTpolika
npubopa C IpaBaMu:

> Ha HacTpoiKy npubdopa — HaunHas ¢ Bepcuu 0.4.0-70;
> cepBHC-UHKeHepa — 1 Bepeuii ctapie 0.4.0-70.

[Tapons st BXOIa ¢ mpaBamMu CEpBHUC-WHXEHEpa, YCTAHOBJIEHHBIA Ha
3aBO/Ie-U3rOTOBUTENIE — Vibrator.

JIist OOHOBJICHHS POTPAMMHOTO OOeCTIeUeHNsI HeOOXOMMO COXPAaHUTh
B KOPHEBOI KaTajor ChEMHOro HocuTels (aiil ¢ pacipeHueM * . rbf
CKauYaHHBIH C caiiTa 3aBOJJa-U3rOTOBUTEJIS WJTH MOy YSHHBIN OT CEpBUCHOM
c1y kOBl 3aBOJIA IO IEKTPOHHOU NouTe. 3aTeM clielyeT BBECTH MapoJib U
BOITH B pa3zieJl MEHIO HacTpoiku 06mue / 9KCIOPT ¥ MMIOPT, BCTABUTH
Flash-nakonurens B pazbém USB Ha nepeHelt naHeam u JOXKAaThCS U3-

MeHeHHs 1IBeTa MHAUKaTopa &8 Ha maHe M 3a7a4. 3aTeM clielyeT HaxkaTb
KHOMKY [IpomuBKa: 3arpy3uTb — OTKPOETCs JAUAJIOTOBOE OKHO [T BbI-
6opa aiina NpoIMBKYA Ha CHEMHOM HOcUTese (CM. pUCYHOK 1). B okHe
BBIBO/ISITCSI CIIMCOK MPOIIMBOK, KOTOPHIE MTPOrpaMMa 0OHapy KuJia Ha TUC-
K€ U JaTa BpeMs CO3[laHUs COOTBETCTBYIOIMUX (hailyioB (MMeHa (paiiio
He BbIBOAsATCS). [locie BbIOOpa haiia B criMcKe ciieayeT HaxaTh KHOII-
Ky 3arpysuTh JMaJIOrOBOrO OKHA. ByJer BbiBeJjeHO OKHO: CocTosgHue
06HOBIEHUS C TIporpecc-0apoM i MHIMKAIMK XOJa 3arpy3ku aiina
¥ BbIBOJA MHCTpYyKIWiA. B mporniecce ooHoBnenus [10 nocnenoBareabHO
BBIBOJATCS JIB€ UHCTPYKLIMU:
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\ P V]

Hasbanue dadna flama co3daxus
1772 (0.4.0-70) 2311.20

®1772 (0.4.0-83) 11.01.21
®1772 (0.4.0-86) 11.01.21
1772 (0.4.0-87) 1.01.21

®adn: 1772 (0.4.0-87)

3azpyaums 3axpeme

Pucynok 1 — menio [luanor mns Bmbopa ¢aiina obmosierua [0 u
3amycka Ipouenyps O0HOBIEHUS

1. BHHUMAHVE He BmkimOYaiiTe muTanHume BO BpeMsa obHoByenusa I10
2. 3BlIeKUTEe BHEWHWI HOCHUTEJb

ITponenypa KonMpoOBaHUS U NMOATOTOBKM OOHOBJIEHUSI K YCTAHOBKE 3aHU-
MaeT He Oosnee 1 MUHYTHI.

[Mocne u3BnevYeHUs CHEMHOTO HOCHUTEJNSI TIPOrpaMma BBHIBOIUT COOOIIe-
Hre [lepesarpyska mpou30iaeT U UQpPs 00paTHOrO OTCUETA. 3aTeM
MPOUCXOAMT Iepe3arpy3ka Mporpammel, Kotopast Tpedyet okoso 30 ce-
KyH/. BMenarenbcTBO onepaTopa nocJje u3BJeueHus CbEMHOI0 HOCUTe-
J151 OOBIYHO He TpedyeTcsl.

Eciu no tem WM MHBIM MPUYMHAM, ChEMHBIA HOCUTENb HE ObLI U3BJIE-
YEH B TEUEHHEe MepPBOM MUHYTHI TIOCIIE TOSBICHUS HANMUCH V3BIEKUTE
BHEWHWY HOCHUTEJH OKHO OOpaTHOro OTCYETA MOXET He MOsABUTCH. B
3TOM cily4ae /J1s 3aBepiuenus ooHoBneHus [10 Heo6xoaumo nepesarpy-
3UTh IPHOOP CHSIB U BOCCTAHOBUB ITUTAHHE.
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