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BrnusHue cnoco6a geakTuBaumMm NOBEPXHOCTH
CTEKNITHHOIo Kanunnspa Ha MHAEeKCbl yaepXXuBaHus
NPOU3BOAHbLIX aHUNNHA

Ha6usau B.M., I'epacumenko B.A., Pynosa I'.I"., Kymuaup W.I1.
Yipaunckuii cocyoapcmeennulii XumMuko-mexuonocuieckull ynusepcumem, /[nenp, Yxpauna
IMoctynuia B pegakmio 7.11.2017.

W3mepeHsl MHAEKCH! yACpKUBAHUS MPOU3BOJHBIX AHWINHA Ha KaNMWIIIPHBIX KOJOHKAaX C pa3ind-
HBIMH CIIOCO0aMU JICaKTUBAlMU BHYTPEHHEH MOBEPXHOCTH Kamwisipa. [lokazaHo, 4TO AeaKTHBAIM HEIKCT-
parupyembIM CJI0eM IMOJMITHIICHIIIMKOIS CYIIECTBEHHBIM 00pa3oM BIHMSET Ha XpoMmarorpapuyeckue cBOii-
CTBa HETIOJIIPHOW HETIOBMKHOHU (ha3bl — METHIICHIIOKCAaHA. Y CTAaHOBJICHO, YTO MEXJIabOpaTOpHbIi nepecyeT
UH/IEKCOB YAEPKUBAHUSI IPOU3BOAHBIX AaHWIMHA BO3MOXKEH TOJIBKO JUIsS Y3KUX TOMOJIOTHUECKUX PAJOB.

KoaioueBble ciioBa: razoBas xpoMarorpadusi, MexiIabopaTOpPHbINA MepecueT MHAEKCOB YIEp>KUBa-
HUSI QHWIMHOB.

Influence of deactivating method
of the inner glass capillars surface
on the aniline derivatives retention indices

Nabivach V.M., Gerasimenko V.A., Runova G.G., Kuslhi?.

Ukrainian Sate University of Chemical Technology, Dnipro, Ukraine

The article deals with the study of retention iedi®f aniline derivatives which were measured on
glass capillary columns with different ways of diaating the inner surface of the capillary. Onetlo¢
columns was prepared by deactivating the innersarbf the glass capillary by the method of silatidn.
The other column was deactivated by forming an traetable polyethylene glycol layer. Then, the same
apolar stationary phase of methylsiloxane OV-10% waplied to both capillaries. It is shown that the
deactivation of the glass capillary by an unexahle layer of polyethylene glycol significantly efts the
chromatographic properties of the apolar stationpiase. This effect leads to the appearance of an
intercolumnal difference in the retention indicdsaailine derivatives. It was found that the valiethe
inter-column difference in the retention indicesi@ constant. It was shown that alkyl substitugetform a
screening function during the interaction of alkyleme molecules with a stationary phase. Therefaire
increase in the size and number of alkyl groupakmlaniline molecules leads to a decrease in tfierdnce
between their retention indices on the columns wifferent deactivation methods. Non-alkyl substitts
cause an increase in the polarization of molecoiemiline derivatives. As a result, aniline detivas with
non-alkyl substituents are more strongly retainedaacolumn deactivated by polar polyethylene glytol
this case, increasing the size of the substituesadd to an increase in the inter-column differeincéhe
retention indices. Large values of the intercolutifference in retention indices measured on columitis
different methods of treating the surface of capils exclude their direct use for identificatiomrgoses.
Correlative and predictive possibilities of inteligon (interlaboratory) recalculation of retentiordices of
alkylanilines measured on the same stationary phmgewith different ways of treating the inner fewe of
capillary columns, were investigated. With the wdethe entire set of N-, N,N- an@-alkylanilines, a
correlation has been obtained that has a low adioal level (standard deviation of 7.2 i.u.). Thse wf only
narrow homologous series as base compounds mauessible to significantly improve the correlation
capabilities of intercolumn (interlaboratory) cormsien of the retention indices of alkylanilines.eTbbtained
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equations were used to estimate the accuracy optbeictive calculation of the retention indicestbé
nearest homolog of the base series of compoundsgelhss representatives of other homologous seTies
accuracy of the calculations was estimated as ifferehce between the calculated and experimeratiies
of the retention indices. It is established that tetention indices of the nearest homologue arerméned
with acceptable accuracy. However, for represergatiof other homologous series, the calculatioonrerr
considerably exceeds the value of the generallg@ed criterion of identification accuracy. Consenly,
intercolumn (interlaboratory) recalculation of mgtien indices of alkylanilines measured on columith
different methods of surface treatment of capiarfior identification purposes is possible onlyhivitnarrow
homologous series.
Keywords: gas chromatography, interlaboratory count of aediretention indices.

BBegeHue

lazoxpomarorpadguueckre HHICKCH yISP>KUBAHUS SIBISIOTCS HauOoliee HaIexk-
HBIMU TTapaMeTpamu Juis 6eccTaHAapTHON MACHTU(PUKAIIUN aHATU3UPYEMBIX COSAMHEHUH.
WX mmpoKoMy HCIIONB30BAHUIO B aHAIMTUYECKOW IMPAKTUKE MPEMITCTBYET Mexiabopa-
TOpHAasi HEBOCIPOU3BOAUMOCTH, O0YCIIOBIIEHHAS PSAIOM (DaKTOPOB, B TOM UHCIIE afCcOpOITH-
OHHOM CITOCOOHOCTBIO MOBEPXHOCTH COPOCHTOB. B KanmuisipHO ra3oBoil XxpoMaTorpapuu
(GYHKIMIO TBEpJOTO HOCHUTENS BBIIOJIHSIET BHYTPEHHSSI MOBEPXHOCTh Kamwuisapa. Jis mo-
JTy4eHUs1 BbICOKO3()(PEKTUBHBIX KOJIOHOK BHYTPEHHIOIO TIOBEPXHOCTh 00padaThIBalOT pas-
JMYHBIMH CIIOCOOAMHU.

OnyOnrKoBaHHBIC B JIUTEPATYpe UHACKCHI YICPKUBAHUS YTIIEBOJAOPOOB HA HEIO-
JSIPHBIX HEMOJBIKHBIX (a3ax [1] MOKa3pIBAIOT XOpOIlee COBMAACHHE NaXKe IS KaIlw-
JSIPHBIX KOJIOHOK, M3TOTOBJICHHBIX M3 Pa3IUYHBIX MaTepuasioB (KBapll, CTEKIIO, HEpKa-
Beromnas crainb) [TokazaHo [2], 9TO MHIACKCH YIACPXKMBAHUS XJIOP- U OPOMIIPOM3BOIHBIX
AQHWJIMHA TPOSIBIISIOT 3aBUCUMOCTD OT TOJIIIMHBI TUIEHKH HEMOJSIPHON HEMOIBUKHOU (Da3bl.
AncopOuuo psiia MPOW3BOAHBIX aHWUJIMHA MCCIIENIOBAIN TaK)Ke€ METOJO0OM BBICOKOA((DEK-
TUBHOU JXUAKOCTHON Xxpomatorpaduu [3]. OmHaKo 11 MOISAPHBIX COPOATOB OTCYTCTBYIOT
CUCTEMATHU3UPOBAHHBIEC JAHHBIE 11O BIUSHUIO COPOIIMOHHBIX CBOMCTB KOJIOHKM Ha MH]IEKChI
yIep>KUBaHUSI.

[lenpto HacTOsAIICH pabOTHI SIBUIOCH M3yUeHUE BIUSHUSA criocoba oOpabOTKH Io-
BEPXHOCTH CTEKJISTHHBIX KAMMUISIPOB HA yJAEp>KUBAHUE MOJISIPHBIX CIIA000CHOBHBIX COEIIH-
HEHUI — IPOM3BOIHBIX AaHUIIUHA.

AKCNepUMEHT

["azoxpomaTtorpaduuecknii aHanu3 TmpoBoauiau Ha mpuodopax «lIBer-100» u
«JIXM-80» ¢ miiaMeHHO-MOHHU3AIIMOHHBIM JIeTEKTOpOM. B KadecTBe HemoaBMKHOM a3kl
MPUMEHSIIN IMHUPOKO UCTob3yemblid MeTuicmiokcad OV-101. OnHa U3 KOJIOHOK MPUTO-
TOBJICHA JICaKTHBAIMEl BHYTPEHHEH MOBEPXHOCTH CTEKJSTHHOTO KamMUIsipa METOJIOM CH-
nanuzaimu [4], apyras — GopMHUPOBaAHUEM HEIKCTPATUPYEMOTO CJIOS MOTUATHICHIITUKOJIS
[5]. B xauectBe raza-HocuTedsl NPUMEHsUIM a30T. Temmeparypa koinoHku Obuta 120 m
140°C, remniepatypa ucnaputens 250°C, naBneHue raza-HOCUTENS HAa BXOJE B KOJIOHKY
coctarsuio 0.04Mlla. Jlenenue moToka raza-HOCUTENSI Ha BX0JI€ B KOJIOHKY Obl1o 1:130,
00BveM mpoosI cocTanisut 0.5 MK

Jnst onpeneneHusi MHACKCOB YACPKUBaHUS MTPOU3BOIHBIC aHMJIMHA BBOJIWIH B HC-
napuTenb XpoMaTorpaga B CMECH C COOTBETCTBYIOIIMMH H-alIkaHaMu. B npoOy no6asisiim
METaH JIJIsl ONpEACTICHUSI MEPTBOTO BPEMEHHU YACpKUBaHUs. [ KaxIoi cMecH CHUMAJIH
HE MEHee YeThIpeX XpoMaTorpamm. Bpems ynepkuBaHus KOMIOHEHTOB U3MEPSIIH 110 MaK-
CUMyMaM HUX MHKOB CeKyHIoMepoM ¢ TouyHOCThI0 £0.05¢. B aTux ycnoBusx ommoOka or-
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peneneHus MHAEKCOB yaepxkuBaHus He npesblana 0.5e.u.. VI3MepeHbl HHAEKCHI yAepKu-
BaHMs WUPOKoro kpyra N- u C-3aMeIeHHbIX POU3BOIHBIX aHWIHHA (Tadu. 1).

Tabmuua 1. HIekcsl yaepKuBaHUS U UX Pa3HOCTh A NMPOU3BOJHBIX aHWJIMHA HA METHJI-
cunokcane OV-101 npu 120°C, usmepeHHbIe Ha CTEKISHHBIX KaMMUIIPHBIX KOJIOHKAX C
pa3TMYHBIMU CITOCOOAMU JICAKTUBAIINH TOBEPXHOCTH

Crioco0 JaeakTHBaLMU
Coenunenne A, e.H.
CHJIAaHM3AIHsA MTOJIUDTHIIECHT TMKOJIEM

AHWINH 957.8 990.4 32.6
2-Metun- 1050.0 1079.1 29.1
3-Merun- 1056.2 1085.8 29.6
4-MeTun- 1051.0 1080.6 29.6
2-0Tun- 1128.5 1154.1 25.6
3-0Tuin- 1146.0 1174.7 28.7
4-Dtui- 1142.8 1170.2 27.4
4-W3onponu- 1203.4 1227.4 24.0
A-mpem-byTui- 1269.6 1293.4 23.8
2,4 ]Ilumerni- 1141.7 1164.9 23.2
2,6 Jlumermi- 1143.1 1163.6 20.5
2,4,6Tpumernn- 1233.5 1252.0 18.5
N-Metun- 1044.2 1063.8 19.6
N-Dtwmi- 1107.2 1122.1 14.9
N-W3onpornmi- 1133.1 1143.2 10.1
N-TIpormui- 1200.0 1213.6 13.6
N-ByTui- 1300.3 1313.0 12.7
N-ITenTun- 1399.4 1411.8 12.4
N-Texcun- 1499.2 1510.5 11.3
N,N-Tumerni- 1076.2 1084.7 8.5
N,N-TusTwn- 1204.7 1211.0 6.3
N,N-Aunponui- 1363.1 1367.7 4.6
N,N-IuGyTui- 1537.0 1541.8 4.8
4-MeTokcu- 1183.4 1233.8 50.4
4-9T0oKCH- 1253.5 1294.1 40.6
4-Xnop- 1168.1 1233.8 65.7
4-bpowm- 1255.8 1325.9 70.1
4-Won- 1357.0 1437.3 80.3

O6cyxxaeHue pe3ynbTaToB

[TonydeHHBIE JaHHBIC YKa3bIBAalOT HA CYIIECTBEHHYIO Pa3HOCTh B IapaMmeTpax
yIep )KUBaHUS Ha KOJIOHKAX C Pa3IMYHBIMU CIIOCOOAMH I€aKTUBAIIMH MTOBEPXHOCTH KATTHII-
nsipa. bBonee BhICOKME 3HAYCHHSI WHACKCOB YICPKMBAHUS TOJYYCHBI HA KOJIOHKE, BHYT-
pEHHSISL TTOBEPXHOCTh KOTOPOH JEe3aKTUBUPOBaHA MOMUATHIIEHTIIMKOIeM. Clieqyer oTMe-
TUTh, YTO BEIIMYMHA PA3HOCTH A B MHIEKCAX yICPKUBAHUS, U3MEPEHHBIX Ha KOJIIOHKAX C
pa3IMYHBIMU CIIOCOOAMU 00PaOOTKU TOBEPXHOCTH, HE SIBJICTCS MMOCTOSTHHOM (Tadm. 1).

Tak, BenmmunHa A 7151 MOHOQJIKHII3aMEIIIEHHBIX aHWJIMHA JTHHEHHO CHIDKACTCS TIPU
YBEJIMUEHUU DPA3MEPOB AIKWIBHOTO PaJMKalia, BBIPAXKEHHOTO C MOMOIIbI0 KOHHYECKOTO
yrina 3amectutenas © [6]. YBenuueHue SKpaHHPOBAHUS YIIIEPOJHBIX aTOMOB (DEHHUIBHOTO
KOJIbIIA aJKWJIBHBIMH 3aMECTUTEIISIMA HE3HAYUTEIbHO BIMSET Ha BenmuunHy A. Hammuwe
He3aMeIeHHON (He KpaHWPOBAaHHOW) aMUHOTPYIIBI B MOJICKYJIaX YIJIepoa3aMeIleHHBIX
C-aJIKMJTaHWIIMHOB TIPUBOAMT K OOJBIICH BEJIWYMHE PAa3HOCTH B MHICKCAX YICPKUBAHHS
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A, 9eM 3KpaHHpPOBAHKME aTOMa a30Ta aMHHOTPYMIBI B ciiydae N-alkuampon3BoaHbix. O
HaKO IJIdA N-aJ'IKI/I.HHpOI/I?)BO,Z[HBIX AHWJINHA 3aBUCUMOCTHh BCIIMYMHBI A OT KOHHNYCCKOI'O yr-
7a ©, co3aBaeMOro aaKUIbHBIM 3aMECTUTENIEM, BhIpaskaeTcst 6ojiee yetko (puc. 1).

8 A, e. .
80 1
75
70 2
65 3
60
35
30 “\5
25 6
20{ T
15 38
10 Ty Z
5 » 'pal. 4
110 120 130 140 150
Puc. 1.3aBUCHUMOCTh Pa3HOCTH WHJIEKCOB Puc. 2.3aBUcHMOCTh pa3HOCTH WHJIEKCOB
yAep)KUBaHUS TPOU3BOAHBIX aHUINHA A, yAep)KUBAHUS AKHJIAHWINHOB A, U3MepeH-
M3MEPEHHBIX Ha KOJIOHKAX C Pa3IuIHBIMH HBIX Ha KOJIOHKAX C pa3JIMYHBIMU CIIOCO0a-
croco6aMu JeaKTUBAIIUU TIOBEPXHOCTH, OT MU JICaKTHBAIMH IOBEPXHOCTH, OT YHCIIA
KOHHMUecKoro yria © 3amemaromnie rpym- METUIBHBIX rpynn Z: 1 —aHunuH,
nel: 1 — 44ionanunuy; 2 — 46poMaHuiIvH; 3 2 — 2Merwianmwing, 3 — 2,4-
— 4xnopanunul; 4 — 4METUJIAHUIIUH; D — IuMeTHnaHwing; 4 — 2,4,6-
4->TunanviiH; 6 — 4430NPONWIAHIINE, /—  TPUMETWIIAHWIHMH; 5 — N-MEeTUIaHWINH;
N-Mmetmnannnug, 8 — Notunanmwms;, 9 — N- 6 — N,Naumeruaadnuing.

npormnanuwinH; 10 — N#3onponunanuaus.

Jlis monuanKuia3aMelleHHbIX aHUIMHA YKa3aHHbIE 3aKOHOMEPHOCTHU MPOSBIISIIOTCS
emte 6omnee pe3ko. Tak, BenmnyrHa A 3aMETHO CHIDKAETCS NP YBEIHMUCHUU YUCIIA METHIIb-
HBIX TPYIN, MPUCOEAMHEHHBIX K (peHUJIbHOMY KoJblly. Emie Gonee KpyTo MpOMCXOIUT
CHI)KCHHE BEJIMYUHBI Pa3HOCTU B UHACKCAX YACPKUBAHUS A JUISI COSTUHEHHH C YBEIHYU-
BAIOIIUMCSI KOJTMYECTBOM METHIIbHBIX 3aMECTHTENEH y aToMa a30Ta B aMHHOTpYyIe (puc.
2). CriefioBaTenbHO, AKAJIBHBIC 3aMECTHUTEIHM BBITOIHIIOT SKPAHUPYIOIIYIO (YHKIIUIO B
MPOIIECCEe B3aMMOJICHCTBHS MOJICKYJ aJKWJIAHUIWHOB C HEMOIBWKHOUN (azoii. [loaTomy
YBEJIMUEHUE PA3MEPOB U KOJIMYECTBA AKHIBHBIX TPYII MPUBOJIUT K YMEHBIICHUIO Pa3HO-
CTH MEXIYy MHAEKCAaMH yIep KMBaHHS HAa KOJIOHKAX C Pa3jIMYHbIMHU CIIOCOOAMM JeaKTHBa-
1107078

HeankuibHble 3aMeCTUTENN BBI3BIBAIOT YBEJIWYEHHE MOJIAPU3ALUU MOJEKYN Mpo-
U3BOJIHBIX aHWIMHA. Tak, MUMOJbHBIE MOMEHTHI napa-metokcuanwinHa (1.8—1.84 D)u
Napa-ranorenanmwnHoB (2.82—3.00 D}MBHO MpEBBIMIAIOT TUMOIBHBI MOMEHT MOJIEKYIIBI
napa-metwianwinHa (1.24-1.52 D) [7]U, kak cinencTBue, MPOU3BOAHBIC aHUIMHA C HEal-
KUJIBHBIMU 3aMECTUTEIISIMU CUJIbHEE YICP)KUBAIOTCA Ha KOJOHKE, J€aKTUBUPOBAHHOM IO-
JSIPHBIM TIOJUATUIICHTIIHKONIEM (Tabi.1). B aToM ciiydae yBenuueHHE pa3MepOB 3aMECTH-
TeJsl MPUBOUT K YBEJMUCHUIO PA3HOCTH B MHJCKCaX yaepxuBanus A (puc. 1).

Bonpiive 3HaueHNs BETUYMHBI MEKKOJIOHOYHON PAa3HOCTH B MHJIEKCAX YICpKUBa-
HUSl MCKJIIOYAlOT UX HEMOCPEJCTBEHHOE HCIOJIb30BaHME A uaeHTudukanuu. Jlns mpe-
OJIOJICHHSI ATHX TPEMATCTBUH MPeIiokeHo [8] ucmonb30BaTh KOPPEISIIMOHHBIC COOTHO-
[ICHUS BH]IA

li1=A+Bb 1)
rae |; u |y — MHACKCHI yaep:KuBaHUs, U3MEPEHHbBIC HA pa3HbIX KOJOHKaX (B Pa3HbBIX Jiabo-
paTopusx).
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Hamu BbInosiHEeHa OIEHKa KOPPENISLHUOHHBIX M MPOTHO3ZUPYIOUINX BO3MOXKHOCTEH
cootHoteHus (1) st AByX MacCHBOB MHJICKCOB YACPKUBaHUS AJIKMJIAHUIMHOB, H3MEPEH-
HBIX Ha OJHOW M TOW K€ HEMOABMXHOW (haze, HO C pa3IuYHBIMH CIioco0aMu 00paboTKH
BHYTPEHHEH IMOBEPXHOCTH KaIlMJUIIPHBIX KOJOHOK. IIpy ucnosnb3oBaHuu BCEl COBOKYITHO-
cti N-, N,N- u C-ankuiaHuinHOB mojaydeHo cooTHorrenue (1), obmamaroniee HEBHICOKMM
YPOBHEM KOppesiuu (CTaHIapTHOE OTKIOHEHUE cocTaBuio 7.2 e.M). [IpuMeHeHne B Ka-
yecTBe 0a30BBIX COCAMHEHUH MPEACTABUTENCH Y3KMX TOMOJOTMYCCKHX DPSIoB (Tabi. 2)
MO3BOJIMIIO CYIICCTBEHHO YJIYUIINUTh KOPPESIIMOHHBIE BO3MOXKHOCTH COOTHOMIEHUs (1).

Tabmuma 2. OneHka KOppesIUOHHBIX M MTPOTHO3UPYIOIIUX BO3MOXKHOCTEH ypaBHeHus (1)
JUIsL QJIKUJIIPOU3BOAHBIX aHUJIMHA

Bbasossie coenn- IMTapameTps! ypaBHenus (1) TTpoBepOUHEIE COCTMHEHMA 5, e
HEHUS A B S,e.H.
4-DTHIIaHWINH
C-Mertun- 93.94 0.939 06 (6mmmxaiimii romoJior) 3.6
AHWINHBI ' ) ’ N-MeTunanmwiiy 10.2
N,N-IumeTnnanuing 19.4
N-IlenTunanuIny
N-Ankwu- (Oymkaiinmii romosior) 2.9
43.31 0.976 1.7
AHUIINHEI 4-DTHNaHWINH 11.7
N,N-IumeTnnanuing 8.8
N,N-AuOyTunaHuna
N,N-Tuamkun- (Oymkaiinmii romosior) 2.1
! 22.85 0.987 0.4
AHWINHBI 4-DTUNaHWINH 20.0
N-MeTunanmwiig 10.8

HOJ’IyLIGHHBIe YpaBHCHUA HUCIIOJIB30BATIN JIS1 OUCHKU TOYHOCTU MPOTrHO3UPYIOUICTO
pacueTa MHICKCOB YIEp>KUBAHUs OJIM)KaWUIIero romMosiora 0a30BOro psaa COCAMHEHUH, a
TaK)Ke IIPEICTaBUTENICH IPYTUX TOMOJIOTHYECKUX PANOB. TOUYHOCTh pacueTOB OLICHUBAIIH C
MIOMOIIBIO BETTMYMHBI O, ONPEACIIeMON KaK pa3HOCTh MEXYy PacUeTHBIMU U SKCIIEPUMEH-
TAJIbHBIMU 3HAYCHUAMHA UHICKCOB YACPKUBAHUA.

Ananu3 Benn4uHbl 6 (Ta0JI. 2) MOKa3bIBaeT, YTO yACPKUBAHHE OJIMKANIIEr0 TOMO-
Jiora onpeacisiacTcA C HpHeMHeMOﬁ TOYHOCTBIO. O,Z[HaKO JJIS HpeI[CTaBHTeHeﬁ HHBIX TTOMO-
JIOTHYECKUX PSAZIOB ONIMOKA pacueTa 3HAYUTEIBHO MPEBHINIACT BEIMYHHY OOIICTIPHHSTOTO
Kputepus TouyHocTH uaeHTHdukamuu [9]. CremnoBaTeabHO, BHICOKAE KOPPEISAIMOHHBIC U
HPOTHO3UPYIOIIHE BO3MOKHOCTH COOTHOMICHUS (1) MOKHO OXKHIATh TOJBKO JJISI Y3KHX
TOMOJIOTHYCCKHUX PAI0B COGI[HHGHHﬁ.

3aknroyeHue

Takum 00pa3oM, HHIEKCH! yIepKUBAHUS MPOU3BOIHBIX aHWIMHA, U3MEPEHHBIE Ha
KOJIOHKaX € pasIMYHbIMH CIIOCOOAMHU I€aKTHUBALlMM BHYTPEHHEN MOBEPXHOCTH KalMJUIAPa,
MOTYT CYLIECTBEHHO pa3inyaThCsa. BennunHa pa3sHOCTH B MHJEKCAX YIEPKUBAaHUS IIPU
9TOM HE SIBIIIETCS IIOCTOSIHHOM, OHA 3aBHCHUT OT COCTABa, Pa3MEPOB U YHMCJIA 3aMECTUTEIICH.
MeskabopaTopHblii (MEKKOJIOHOYHBIN) TEpecYeT MHICKCOB YICPKUBAHHS HCCIEIOBaH-
HBIX COCJMHEHUI B COOTBETCTBHU ¢ ypaBHeHWeM (1) mist mened uueHTU(UKAMU BO3MO-
JKEH TOJIBKO JJISl Y3KMX FOMOJIOTHUYECKUX PAIOB.
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