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BseoeHue

C MoMmeHTa cBoero ocHoBaHuA B 1907 rofly Halla KOMMaHWA BCeraa yaenana orpoMHoe
BHMMaHMe TOYHOCTU n3mepeHmnin. CerogHs, obnagas 6osee yem CTONIETHVM OMbITOM B
obnacTy pa3paboTKy BECOB, KOTOPblE 06eCNeUrBatOT BbICOKYIO TOYHOCTb Y MOBTOPAEMOCTb
onpepeneHnsa Maccbl, YTO NCKNIOUNTENTIBHO BaXKHO AJ1a labopaTopHbIx nccnegosaHmin, OHAUS

CropaocTblo npeacTaBnAeT CEPUIo NPOAYKTOB A1A SNEKTPOXNMNYECKUX |/|3mepeHV||7|.

B cocTaB cepum Starter BXoasT anektpogbl pH, 31eKTpoabl CpaBHEHUS, OKUCIUTENBHO-
BOCCTaHOBUTENbHOIo noteHuumasna (OBIM), KOHOYKTOMETpUYECK/Ee SNeKTPOobl, SEKTPOAbI
IN19 V3MePEHMs KOHLIEHTPaLIMI PACTBOPEHHOTO KC/IOPOAA 1 TeMMepaTypbl, KOTopble
MOTYT NCMOMNb30BaTbCA C HALLMMM HACTONbHBIMU Y MOPTATUBHBIMU N3MEPUTENTbHBIMU
npubopamu. B 3Tom KaTanore npusefeHbl 06LLMe CBeAEHS O BELLECTBAX, UCMOSb3yeMbIX
B /IEKTPOXUMMNYECKUX N3MEPEHMSIX, MHOPMALUA 06 3N1eKTpoAax, NpeaHasHaYeHHbIX

[U1A TaKUX 3MEPEHUIA, @ TakXKe 0 ByPpepHbIX U CTaHAAPTHBIX PacTBOPAX.




pH Snekmpoosbi

TeopeTnyeckune ocHOBbl U3mepeHuns pH

MokasaTtenb pH — 310 0gWH 13 Hanbonee 4acTo
n3mepAeMbIiX NapaMeTpPOoB B CaMblX Pa3NUHbIX
obnacTsax, BK/toYasa BOAONOATOTOBKY U OUNCTKY
CTOYHbIX BOJ, NULLEBYIO NPOMbILLIEHHOCTb, CeNbCKoe
XO03AMCTBO, NCCNeAO0BaHNA U NPOU3BOACTBO,
MOHUWTOPUHI OKpY»KatoLLeln cpeabl, XMMUYeckne

1 Buonornyeckme NccnefoBaHys, SNEKTPOHHYIO
NPOMBbILUNEHHOCTb 1 MHOTWE ApYyrue.

pH onpepenseTca Kak oTpuLaTeNbHbIV Norapudm
MOJSIPHOW KOHLIEHTPALMM aKTUBHbIX IOHOB BOAOPOAa:

pH=-log [H'].

Moka3zatenb pH yno6HO Ucnonb30BaTh 4J1A CPAaBHEHUSA
OTHOCUTENIbHOW KUCIIOTHOCTUN U LEIOYHOCTU
06pa3LoB Npy 3aaHHOW TemnepaTtype.

B 3aBMCMMOCTI OT CBOWCTB pacTBOpa M3MeHAEeTCA
noteHuman pH-anekTpopaa, norpy»eHHoro B 3ToT
pacTBop. HaknoH xapakTepucTrKkm ngeanbHoro
pH-anekTpopa npm 25°C coctasnsaeTt 59,16 mB Ha 1.00
pH; Ha NpaKTVKe 3Ta BENIMYMHA MOXET U3MEHATLCA

B Anana3oHe oT 50 no 58 mB.

Slope =mV /pH unit

lMpumeHeHne anekTpoaosB
AnA n3mepeHna sennynHol pH

M3mepeHmns 06bIYHO BbIMOHAITCA C NCMONb30BaHNEM
KOMOVHVPOBAHHbIX 31€KTPOA0B. KOMBUHNPOBAHHDI
3NEKTPOA NPeACTaBnseT cobol cnctemy,
06pa3oBaHHY0 CTEKNAHHbBIM 3IEKTPOAOM 1
3NEKTPOAOM CPAaBHEHNS.

Mpw norpyxeHunn pH-3nekTpoaa B pacTBop o6pasua
Ha NOBEePXHOCTN MeMOpaHbl BO3HUKAET NoTeHLMan,
N3MEHAIOLMINCA B 3aBNUCMMOCTU OT BeNNYnHbI pH
obpasua.

Mpr6op PerncTpmpyeT 3To N3MeHeHe NoTeHuuana
B MUIIMBONLTAX U NpeobpasyeT ero HenocpescTBEHHO
B eAVHULbI pH B COOTBETCTBUM C ypaBHeHVeM HepHcTa.

E =EO + (2.303RT/nF) log,H"

|
-

S
=

4

£ [

e |

KoHctpykuma pH-anekTpoaos

Martepuan kopnyca

06cnyKuBaembile 351€KTPOAbI 1 3N1eKTPOAbI € resieBbiM 31eKTPONMTOM

Tunbl gnadparm cncrembl cpaBHEHUA




pH 3nekmpoosbi

O6cnyxuBaHune n xpaHeHne pH-anekTpogos ,’ l_!
pH-3nekTpoabl — 3T0 UyBCTBUTENbHBIE U3MEPUTENIbHBIE UHCTPYMEHTB, ( Q ’ 1

TpebyoLre Hagnexallero yxoga 1 o6cnyKnaHusa ana obecrneyeHyss TOUHbIX U A

[OCTOBEPHbIX PE3YNbTaToOB U ASINTENILHOTO CPOKa CIYKOb. i -

Hewncnonb3yemble pH-anekTpoapl cnegyet Aepxatb B pacTBOpe AJiA XpaHeHUA -

snekTponos (3M KCl). SAMPELAETCA peprkaTb 31eKTpoabl B AUCTUNIMPOBAHHON /

W EVNOHN3NPOBaAHHON BOZE, MOCKOJIbKY 3TO BeZIET K YTEUKE MOHOB 13 -

CTEKNAHHON MeMbpaHbl 1 SNEKTPOSNTA CUCTEMbI CPAaBHEHUS, PE3Y/IETaTOM Yero "\‘ / ‘ , )
CTaHOBUTCSA YBEJIMYEHUE BPEMEHN OTKIIMKA SN1eKTpoaa. ! S .

[Ina NnpenoTBpaLleHna MEXaHUYECKIX NMOBPEXAEHUI N NOAAePKaHNA )
CTEKNIAHHOM MeM6PaHbl BO BIaXKHOM COCTOSIHUVM NPY TPaHCMopTipoBKe pH- Y

3NEKTPOAOB NCMONb3YHOT 3aLUTHbIE KONMaYKy U GnakoHbl AN1A XpaHeHus I m ' '
anekTpoaos. Nepen MCNonb30BaHEM ClIeAyeT OCTOPOXKHO M3BIEUb SNIEKTPOA ' ' . '

13 BplakoHa 1 OMOJIOCHYTb €ro AUCTUINIMPOBaHHOM BoAo. Mpu anutensHom

XpaHEeHWM 3N1eKTPoAa HEOGXOAMMO CleAuTb 3a TeM, UToObI pacTBOp ANs 'I

XpaHeHVs Bceraa NofHOCTbIO MOKPbIBa MembpaHy anekTpoaa. [lonmsaire
pacTBOp BO $GNakoH No Mepe HeOBXOAVMOCTU.




271eKmpo0bl CPABHEHUS

OCHOBHbI€e NPUHLMINbI paboTbl
3NEeKTPOAOB CPaBHEHNA

DNeKTPOobl CPaBHEHNSA UMEIOT CTaObWNbHDBIN 1
TOYHO onpeaeNieHHbIN SNEKTPOXNMUNYECKUIA
noTeHuman (Npv NOCTOAHHOW TemnepaType),
OTHOCKTENIbHO KOTOPOTO N3MepAIoTCA
NoTeHLManbl B SNIEKTPOXMMUYECKNX AYEKaX.
Mo3TOMY XOpPOLUMI SNEKTPOA CPaBHEHUA AOMKEH
6bITb HENONAPU3YIOLUMCSA, T.€. €r0 NOTeHLMaN

He JOMKeH N3MEeHATbCA NPY NPOXOXKAEHUN TOKa
HebOoNbLUON BENIMUUNHDI.

STREF2 — 3T0 HacbILWeHHbI KasioMeNbHbIN
anekTtpog (HK3) (Hg/Hg2Cl2 B HacblweHHOM
pacteope KCl), KoTopblii JoNroe Bpemsa ocTaBancs
Havbonee LIMPOKO NCMOSb3yeMbIM SNeKTPOAOM
CpaBHeHwA. Ero HepocTaTkoM, OfiHaKo, ABNAETCA
HEBO3MOXHOCTb €ro UCMOb30BaHWA NPU
TemnepaTypax Bbiwe 50°C n3-3a pasnoxkeHus
Hg2Cl2.

STREF1 — 370 XniopcepebpaHbI SNEKTPO,
(Ag/AgCl B HacbieHHOM pacTBope KCl), KoTopbir
nocteneHHo 3aHAn mecto HKS no vactorte
NpYMeHeHNA.

yXO,D, n TeXxHn4YecKkne o6cny)|(I/|Ba|-||/|e

PerynsapHoe TexHnueckoe obcnyxnBaHue
3/1eKTpOoAa CPaBHEHNA MO3BONUT NOAAEPKMBaTb
€ro B MCNPaBHOM COCTOAHUN 1 136exaTb
HeCTabWIbHbIX MOKa3aHW.

1. CBOeBpeMeHHO [osMBaliTe pacTBOp

3NEKTPONNTA B SN1EKTPOA CPaBHEHUA.

2. He ponyckarite 3arpAsHeHunsa guadparmbi.




OBIl'13nekmpoosbi

OCHOBHbIe NPUHUMUNbI U3-
mepeHuna OBI1

OKMCNTENIbHO-BOCCTAHOBUTENbHbIE
(OBI) aneKTpoabl UCMONb3yoTCA
[iNA KOHTponA obLueit ROCTYNHOCTA
3/1eKTPOHOB B CPefe 1, B YaCTHOCTY,
COOTHOLUEHNA aKTUBHOCTU MOJIOXM-
TeJIbHbIX M OTPULIATENTIbHbIX MOHOB B
pacTtBope. MHorAa rx Takke Ha3blBa-
10T PeAOKC-2NeKTPOAAMM.

M3mepeHmne OBl — eanHCTBEHHbIN
NPaKTUYHbIA METOA, MO3BONAIOLLMIA
3M1eKTPOHHBIM CNOCOHOM KOHTPO-
npoBaTtb 3G PEKTMBHOCTb AE3UH-
buumpyioLwmx cpeacTs; OH LWNPOKO
NCMONb3yeTcA ANA KOHTPONA BOAb,
Hanpumep, B 6acceinHax 1 akBapuy-
Max, rae Heobxonumo obecneunBaTb
OKMCJIeHUe NprMecei.

OBI1 BbipakaeTcA B MUNNIMBOJIbTaX
(MB). M3mepeHne OBI1 B 60nbLUMH-

cTBe CJlydaeB Npon3BOAUTCA B Ana- yxop, n TexHn4yeckoe 06C11y)KI/I BaHue

na3soHe ot -1000 go 1000 mB. Ypo-

BeHb pH OKa3sbIBaeT CyLecTBeHHOoe BaxkHO nofaepKmBaTb YUMCTOTY MIATMHOBOIO KOJMbLA MM AMCKA SNEKTPOAa, MOCKOMbKY 3arpsa3He-
BAUAHUE Ha BennynHy OBI. HUe MOXEeT NPUBECTUN K yBENNYEHWIO BPEMEHMN OTKJIMKA U CHVMKEHWNIO TOYHOCTM N3MEPEHN.
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KoHoykmomempuyeckue 0amyuku

TEOPETI/I‘—IeCKI/Ie OCHOBbI N3MepeHnA
yneanoﬁl ANEeKTpOoNnpoBOAHOCTU

M3mepeHme yaenbHOM 311eKTPOoNpPOBOAHOCTU UCMOSb-
3yeTCA B Pas/IMUHbIX OTPACSIAX MNPOMBILLIEHHOCTN U
NO3BONAET onpefensaTb 06LLYI0 MOHHYIO KOHLIEHTPa-
LMo B pacTBope 06pasLia. ITo BbICTPbIN U SKOHOMUY-
Hbli CNOCO6 13MepeHUs MOHHOW CKbl pacTBOpa.

Knaccmyeckas averika namepeHuns yaenbHoM 31eKTpo-
NPOBOAHOCTY COCTOUT 13 Mapbl S11EKTPOAOB, MeXay
KOTOPbIMU pacnonaraeTcs n3mepaemblini obpasell.
OTHOLUeHWe paccToAHUA Mexay anekTpopamu (D) K
nnoLwaaun nx NoBepxHoCTu (A) Ha3biBaeTCA KOHCTAHTOM
Avenkn K:

K=d/Alcm ']

3HayeHvie KOHCTaHTbl YHUKabHO /1A Kaxaomn
n3mepuTenbHoOM AYenkn. Bcerga pekomeHpgyetca
onpepenATb TOYHOE 3HaYeHVe KOHCTaHTbl M3Mepu-
TEeNbHON AYENKM NyTeM KanmbpoBKY NO CTaHJapPTHOMY
pacTteopy.

B otnnune ot pH-aneKkTpoaoB, XxapakTepucTukmn ayen-
K1 Vi3MepeHVA 31eKTPONPOBOAHOCTY HE U3MEHSAIOTCA
CO BpemeHeM, N0 KpalHewn mepe, Npuv YCI0BUN Haase-
Kalleln sKkcnyaTaumm gatymka. BennumHa KoHCTaHTbI
N3MepUTENIbHON AYENKN MOXKET N3MEHUTLCA TONbKO B
CNlyyae U3MeHeHUA MoLWaAN MOBEPXHOCTUN SNeKTPO-
[10B, HanNpvMep, B pe3ynbTaTe 3arpA3HeHNa oTnevat-
Kamu NanbLEeB UM OTNIOXKEHVAMY, MEXaHNYECKOTO
MOBPEXAEHUA NIV NEPEKPbITUA My3bipbKamu BO3ayXa.

KOH,ElyKTOMETpVILIECKMe AaTuuKKn cnegyeT XpaHUTb
B CyXOM COCTOAHNN.

SneKkTpoabl BHyTpeHHwe 3nekTpogabl MnacTukoBbilit
13 Hep v cTann nci A ANA U3MEPEHNA  3aliWTHBIN Kopnyc
BENMYMHbI TOKA

OCHOBHOI KOpryc AaTumnKka HanpsxeHue nopaetca

Ha HapyXHyI0 Napy 3N1eKTPoAoB

B patumkax STCON3 ncnonb3yetca 4-X aneKTPOAHbIN
NOTEHLMOMETPUYECKNI METOL, USMEPEHUSA SNEKTPO-
NPOBOAHOCTU, NPV KOTOPOM Ha Kopryce AaTumnka
pacnosnaratoTca YeTblpe NeKTPOoha U3 HePXKaBeloLLen
cTanu. Takas KOHCTPYKUKMA NOMHOCTBIO UCKITIoUaeT
nonApu3saLnto, KOTopaa MMEET MecTo NPU UCMOb-

30BaHNU 2-X 3NEKTPOAHOIO aMNepOMETPrYECKOro MeToga. Kpome Toro,
HenonAPU3YIOLMNIACA AATUMK NO3BONAET M3MEPATb SNIEKTPOMPOBOAHOCTb B
60ee LWPOKOM AMana3oHe, MOCKOJbKY Ha €ro XapaKTePUCTVKIM He BAUSAET
3NEKTPONM3.

KoHpaykTomeTpuryeckmn gatunk STCON3 nmeeT BCTPOEHHbIN AaTUMK Temmne-
patypbl ¢ conpoTtusneHnem 30 KOMm. Mpu ncnonb3osaHmm gatunka STCON3
HeobxoauMo obecneuunTb cobnogeHVe CeayoLVX YCIIOBUiA:

1. B npouecce nsmepeHus Ha AaTunke AOMKeH ObITb YCTaHOBIEH 3aLLMTHbII
NNacTUKOBbIN KOpnyc.

2. YpoBeHb aHanM3nMpyemoro pactBopa AOSKeH HaXOAUTbCA Bbille METKM Ha
NAACTUKOBOM KOpMyCe 1 H/Xe BEHTUNALMOHHOIO OTBEPCTUA.

3. Mocne Kaxgoro n3mepeHus JaTumk Heo6XoANMO NPOMbIBaTb AUCTUIIN-
|poBaHHOI BOAOW BO N3beXKaHVe NepeKpecTHOro 3arpAa3HeHns aHanmsmpye-
MbIX PacTBOPOB.

4. B npouecce n3mepeHns B U3MepUTENIbHON AYeliKe He [OMKHO ObiTb ny-
3blPbKOB BO3AyXa.

5. Mpu n3mepeHnr 06pasLoB C Pa3NMYHON TEMMNEPaTYpPOI CHUMATb NMoKasa-
HWA cnegyeT TONbKO Nocsie JOCTUKEHNA TEeNNOBOro paBHoBecuna. MomeHT
YCTaHOBNIEHMA NOKa3aHU peKoMeHAYyeTCA onpeaenAaTb BPYUHYHO.

P 4




VI3mepeHue pacmeopeHHO20 KUC/10podd

OCHOBHbIe npuHUnNnbl NamepeHnAa KOHUEeHTpaunun
PaCcTBOPEHHOIro KUCsiopoaa

Hanb6onbluee pacnpocTpaHeHe NoMyYnnv KUCIOPOLHbIE faTUMK/
Tpex TMMNOB: nonAporpaduyeckne, ranbBaHNYECKNe 1 ONTUYECKNE
(doTontoMUHECLIEHTHDIE).

STDO11 oTHOCUTCA K NpOCTenLIeMy TUMY ranbBaHNYECKUX AaTYMKOB
pacTBopeHHOro Kucnopoaa. OH BbipabaTbiBaeT TOKOBbIN N3MEPUTENbHBIN
curHan.

[aTunk nmeet cepebpAHbIN KaTod 1 LIMHKOBBIV aHog,. Kucnopog
MPOHUKAET Yepe3 MeMbpaHy 1 BOCCTaHaB/IMBAETCA Ha KaToge, ycunvBas
SNEeKTPUYECKUI CUrHan (TOK) Ha Bbixofe JaTunKka. BbixogHow curHan
YBeNMYMBAETCA NPOMOPLIMOHaNbHO KOHLEHTPaL MK Kincnopogda. YpaBHeHve
npoTeKaloLen peakLmu:

0,+H,0 +Zn=2n (OH),

lanbBaHWueCKMe AaTUNKN MOCTOAHHO HAXOAATCA B aKTBHOM COCTOAHUN;
UX XapaKTepUCTUKM NOCTEMNEHHO YXYALAOTCA Kak BO BPeMA XPaHeH s,
TaK 1 B npouecce namepeHuit. lanbBaHUYecKre 3neKTpogpl He TpebytoT
nonapusauun (Nporpeea) nepes KanndpoBKom N N3mepeHnem —

B OT/IMUVME OT MonAporpadpuyecKmnx SNeKTPoLOB, KOTOPbIE JOMKHbI
nporpeBaTtbcA OT 15 MUH 1O HECKOJTbKMX YaCoB.

Pasbem BNC
[nvHa kabens 1.1m
[nunHa Kopnyca 120 Mm
[nameTp Kopnyca 12 Mm

Martepuan kopnyca Mnactuk

[JmnanasoH pabounx Temnepatyp | 0...50°C
0...200%
10% NaCl

[rana3oH namepenna

PacTBOp A5 XpaHeHus

Yxopa n texHnyeckoe O6C11y)KI/|BaHI/Ie

OTBEpHWTE KONIMAUOK $rakoHa AN XpaHeHus
3N1EKTPOJA U OCTOPOXKHO CHUMMTE (IakoH C
anekTpoga. OTcoeauHMTE 3amMblKatoLLYyIO 3arnyLLKy
OT pa3bema 1 coxpaHuTe ee. CobniopaiiTe
OCTOPOXKHOCTb, CHUMas KPbILKY dbrnakoHa ans
XPaHeHVs — OHa NIOTHO AEPXKUTCA Ha Kopryce
anekTpopa.

STDO11 cnegyeT xpaHUTb BO BNaxkHOW cpefe (Ho

He B Bofie), UTObbI NpefoTBPaTUTL NepecbixaHne
MeMbpaHbl.

Kannbposka n nsmepeHue

Mepep KanMBpPOBKOIA B BO3AYXe BCTPAXHUTE JATUUK,
4TOObI YAANUTb Kaniv Bofbl, OCTaBLUMECA Ha
MembpaHe. [1nA nonyyeHrs TOYHbIX U CTabUbHbIX
rokasaHuii HeobxofUMo nepemeLumBaTb obpasel B
npoLiecce N3mMepeHus.




TemnepamypHble 371eKmpo0bl U pacmeopebl

TepmokomneHcauus

TemnepaTypa MOXeT BNVATb Ha pe3ynbTaTbl U3mMepe-
HuA pH. OgHako npu yposHe pH 7 noteHuman cucre-
Mbl He 3aBWCUT OT TeMnepaTypbl. ITOT 3bdeKT u3se-
CTeH KaK «/30MoTeHLMasibHan TOUKay.

NOJb3YeTCA, BENMUMHY OLUMOKM MOXKHO paccumTaTh
no cnepytouen dopmyne: BenmumHa owmbkm = (0,003
pH/°C) Ha eanHuLy oTKNoHeHna pH ot ypoBHA pH 7.
MprmeyvaHme. TemnepaTypHasa KOppPeKLUAa KOMNeHc-
pyeT TemMnepaTypHy 3aBUCMMOCTb XapaKTepUCTUK
3/1eKTPOfa, @ He aHanM3MpPyemMoro pacTeopa.

Jatuuk Temnepatypbl STTEMP30 moxHO ncnosnb3o-
BaTb COBMECTHO C n3meputenamum Starter 3100, 2100,
300 1 300D ana obecrneyeHUa TemnepaTypHoun
KOPPEeKLMMN U3MEPEHUIA.

BydepHbie pacTBopbI ANA KannbpoBKM
pH-anexkTpopos

Mol npegnaraem 6ydepHble pacTBOPbI C yPOBHAMM
pH 4,01;7,00; 9,21; 10,01. PacTBOpbI NOCTaBNAIOTCA

B 6yTbiNAX eMKocTbio 250 Mn ¢ fo3atopamu. LiBeToBas
KoampoBKa byTbinel ynpoLiaeT paboTy.

CraHAapTbl yAenbHON 31eKTPONpPOBOAHOCTA
CraHgapTbl yaenbHOW 311eKTPoNnpoBOAHOCTA CO
3HauyeHnaMn 84 MkCm/cm, 1413 mkCwm/cm 1 12,88 mCw/
CM NOCTaBNATCA B 6y TbINAX eMKOCTbIO 250 M.

DNeKTPOoNUT ANA NONOJIHEHNA CUCTEMbI CPaBHEHUA
Mbl npegnaraem HacbiWweHHbIN pacteop 3M KCI

(c AgCl) pns 3anpaBku ogHoaMadparMmeHHbIX
xnopcepebpAHbIX SNeKTPOAOB.

PacTBOpbI ANA XpaHEHNA 31eKTPOA0B
OuniLeHHble unm Hercnosnb3yemble pH-anekTpoabl
cniepyeT XpaHuTb B CreLnanbHOM pacTBOpe, UTobbl
He HapyLWmTb UX paboumne XapaKkTepUCTUKN.







KomnaHua OHAUS yxe 6onee Beka Npon3BoanT
BbICOKOTOYHbIE 11 1OJITOBEYHbIE BECOVI3MEPUTENbHbBIE
npnoopbI 1 ceroaHsA NpeasiaraeT Bam CEPUI0 HaCTOJbHBIX,
MOPTATUBHbIX 1 KapMaHHbIX NpMbopoB pH, yaensHom
3JIEKTPOMNPOBOAHOCTY, KOHLEHTPALUM PaCTBOPEHHOTO
Kucnopopga, coneHoctu, obuero conecogepanus (TDS),
pepokc-noteHumana (OBIT), a TakXe coBMeCTMMbIX
3JIEKTPOMOB U faTumkoB. Cepus Starter BKIIOYAET WMPOKMIIA
CMeKTP NPOAYKTOB OT 6a30BbIX M3MepUTenel, obnagaoLmx
MPEKPaCHbIMM XapaKTePUCTKaM 1 NMPVBNIEKATENIbHOW
LIEHOW, A0 MHOTO®YHKLIVIOHAJIbHBIX COBPEMEHHDBIX
NpPUOOPOB, a TaK»Ke Pa3HO0bPa3HbIE SNEKTPOAbI U

JaTumKy ANIA UICMONb30BaHWA C HALLVIMU HAaCTONbHBIMM U

NnopPTaTUBHbIMUN an|6opaMV|.

[eHUanbHO NpAKMUYHO
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Mocksa 101000, CpeTeHckuit
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