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FOCYADAPCTBEHHLBA CTAHAOAAPTYT COKO3A CCp

NMOPOILUKHN METAJUIMYECKMUE I'OCT
Merop onpegencHMn QopMmbl YACTHIY
Metal powders. The method of the determination 25 849-83

of particle shapl
(CT C3B 3623—82)

JKCTY 1790

Tfocranoenenuem Focypapcraennoro xomureta CCCP no craupapram or 1 wmiona
1983 r. Ne 2899 cpox gelcTBMS yCTaHOBNEH

¢ 01.01.84
po 01.01.89

HecobniogeHue craHgapra npecnefyercs no 3aKOHY

Hacroamui cTasgapT ycTaHaBAMBAaeT MHUKPOCKONMUYECKHH METOJ
onpenesieHds POPMBI YACTHUI[ METAJNNHYECKHX MOPOIIKOB.

Meroa ocHOBaH Ha ONpeAeJeHHH Pa3MEPOB NPOCKIUHH YaCTHUHI MO
MUKPOCKOIIOM H MOCJEAVIOUIeM BBIYUCJEHHH (DAKTOPOB (DOPMHI.

Crangapr moadocteio coorBercTByeT CT C3B 3623—82.

1. METOR OTBOPA NPOB

1.1. Ot60op u noaroroBky npo6 nposoasaT no 'OCT 23148—78.

2. ATINAPATYPA, MATEPHAND]

OnTHYeCKHe WU 3JEeKTPOHHBIE MHKDPOCKOIBI, ITO3BOJSIOIIHE BECTH
HaOJIOJeHHEe B NPOXOASILEM HJH OTPa*K€HHOM H3JyUeHHH.

YBesxueHHe ONTHUYECKOr0 MHKPOCKOMNA cJeAyeT noabupaTh B 3aBH-
CHMOCTH OT pa3MepoB H3MepPAeMblX YAaCTHIL, NIPH 3TOM OHO He HOJXKHO
npeBHIaTL 1000-KpaTHyo BeJMHUYHHY anepTypsl o00bekTHBA. IlpHMe-
HACMHH DU M3MEPEHHH KOHAEHCOP JHOJIKEH WHWMeTh anepTypy, He
MEHbLINYIO, YeM O0OBEKTHB, ¢ KOTOPHM OH mnpHMeHsercs. Huas uamepe-
HHSI 4acTHI pasMepoMm 1 MKM Tpebyerca ysenuuenue 1400X. Hdaa us-
MEDPEHHS YaCTHI[ MeHee | MKM HCIHOJBb3VIOT 3JIEKTPOHHBIH MHKPOCKON.

ABTOMATHUYECKHI aHa/JH3aTOP, OCHALLEHHBIH MoayneM «dopM-cena-
paTop>.

CyeTYuK OJMHHAAUATHKJAABHUINHBIN (IANd mojcuera JEHKOIUTaPHOH
bOpMYJBl KPOBH).

M3paHme oduymManbHoe lepeneuarka socnpeujeHa

© Usgarenscreo craHgaptos, 1983
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CoupT 5TuJIOBHIM peKTH(HUKOBAHHHY TexHuueckuii mno TIOCT
18300—72.

Bona aucruanupoBannas no FOCT 6709—72.

Cosbs mo T'OCT 13830—68.

Yrau rpadatupoBaHHBIE 10 HOPMATHBHO-TEXHHYECKOH MOKYMEHTa-
LU,

JIuHelka msmepurenpnasa no F'OCT 427—75.

Kanenbnuua no [OCT 9876—73 uau nunmerka MejHLHHCKAaA.

Crekaa npeameTHble Ajsi Mukponpenaparos no 'OCT 9284—75.

Crexkisia nokpoBHBle A Mukponpenapatros no I'OCT 6672—75.

bymara npomoxareasHas no 'OCT 6246—71 uau duabTpoBaib-
Has jJaboparcpHas no OCT 12026—76.

Barta memmuunckas rurpockonuueckas nmo 'OCT 5556—S8i1.

Hucneprupylomasi ¢pefa JOJKHA COOTBETCTBOBATh CJACAYIOUIHM
TPpeOOBAHUSIM:

He JOJIZKHA BCTYNaTh C YacTHIaMU IOPOLIKA BO B3aMMOJEHCTBHE,
KOTOpPOE€ MOXET IIPUBECTH K M3MEHEHHI0 HX (OpMBlI (pacTBOpPEHHE,
XMMHYeCKas peaklus U T. I1.);

He JoJsxHa ob6sanaTh NOBHIIEHHOH JIETYUECTHIO;

JOJI2KHA XOpOINO CMAYHBaTh YaCTHIH ICPOIIKA;

He JOJI2KHA HCKaxaTb MUKPOCKOIMYECKOe H30oOpaxeHHe.

CocTaB W cBolicTBa aucnepcHoHHMX kuakocreir no NOCT 22662—
—77.

HJsl 3aKpenJieHHst YacTHl, ¢ UMMEPCHOHHHIMH OOBEKTHBAMH NpH-
MEHAIOT IIJIeHKOOOpa3yoIHi OblcTpOCOXHYINUH 4 % -HHH pacTBOpP KOJI-
JOAHUSI B aMHJalleTaTe.

3. TOATOTOBKA K USMEPERMIO

3.1. Y13 npoOH nopoumxa roToBAT npenapar -— MOHOCJOH YacTHL Ha
MOAJIOXKKe, NOJYYeHHHH XHCIEePrHpOBaHHEM IIOPOLIKA B AHCIEPCHOH-
HOH XHUAKOCTH

3.2. Jlas npocMOTpa NOA ONTHYECKUM MHUKDPOCKOIIOM Ipenapar ro-

TOBAT CJeAyIOmHUM obpa3soMm:

npoOy AJS HCOBITAHHH Maccoi 2—7 r TIIATeJbHO IepeMeliHBaIoT
Ha CTEeKJSHHOH IJIHTKE, PACCHINAIOT IOJOCOH MJIHHOH 7—8 ¢M d pas-
eS0T ee HAa 7 uaH 8 npudOAU3UTENbHO PaBHBIX yactew. UerHule vac-
TH OoTOpachBalOT, 4 HEYETHHE CMellIHBAaiOT © IOBTOPHO COKpamamT
TakuM xe obOpasoM. Onepanuio HOBTOPAIOT A0 IOJYYeHHHA INPOOH
maccoil 0,5—1 r. 3areM nepeHOCSAT HAa KOHUMKE CTEKJSHHOH MaJIOUKH
HeboJablIOE KOJHYECTBO MOPOINKA HA NPpedAMeTHOEe CTeKJo, Xo0aBAAIOT
1—2 kanam AHCINIEePCHOHHOH XKHAKOCTH, pacnpeielifiioT paBHOMEPHO
cCMeCh CTERJAHHOH HAJOYKOH N0 CTEKJY, HAaKJaALIBalOT [OKPOBHOE
CTEKJIO H OCTOPOXKHO AAaBAT Ha HEro Bo u3lexxXaHHe BHIX0AA OOJBIIHX
yacTHI, 3a npepensl crekaa. M30bITOK XHUAKOCTH YAAJAIT IIPOMOKa-

TeJbHOH 6YMAroH.
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Ecan nepen coxpaumieHueM npobbl AJS HCNBITAHHK NOPOHIOK HeoO-
XOAUMO Je3arjJOMepUpOBaTh, TO CIOCO0 [Ae3arJOMepHPOBAHHA YKa3HI-
BAalOT B HOPMATHBHO-TEXHHUYECKOH AOKYMEHTAUHWHU HA KOHKPETHHIH NO-
POLIOK.

3.3. llpuroroBseHrue penyiuk NOPOLIKOB HJsI H3MEpPEHUSA DasMepoB
IPOECKIIHY YAaCTHL MPH HCIOJL30BAHUU ICKTPOHHOIO HNPOCBEeYHBANOILE-
PO MUKpoOcKona: HeOOoJsbllioe KOJHYECTBO MOPOLIKA, B3SATOI'O OT NPOOH
TOHKOH HUIJIOH, HAHOCAT HA CBEXHH CKOJ MOBAPEHHOHM COJY, 3aTeM,
KanuyB 1—2 xKaljd 3TUJIOBOTO CIMPTa HA NMOPOIIOK, PaBHOMEPHO pac-
THPAIOT ero CTeKJASAHHOH NaJIOYKOH I10 MOBEePXHOCTH ckKoJa. [locsae BHI-
CYUIMBAHUSA HA IOBEPXHOCTb COJH C NOPOIIKOM HANBIAAIOT YILOJBHVIO
JIeHKY. s Jiyuillero KadecTBa pPeNJHKH AAl0T OTTEHEHHe XDOMOM.
Paspesalor Mriiod njeHKy Ha KBajgpamTHKH 2X3 MM H OCTODOXKHO MO
YIJIOM OIYCKAKOT COJb B AUCTHAJUPOBAHHYIO BOAY INJEHKOH BBepX,
TaK 4TOOB! IIJIeHKa C NOPOLUKOM ‘OTOpPBAJIaCh OT MHOAJOXKH H BCIJbi-
Jqa. llomactMaccoBon nasoukoy NMEePEeHOCAT KYCOUKU INJIEHKH HA PacTBO-
PHTEJNL H OCTABJAKT Ha €ro IMOBEPXHOCTH N0 MOJHOTO pacTBOPeHUs
nopowka. IIpy 3TOM YacTHUB NOPOLIKA AOJNXKHBI OLITb CHU3Y IJICHKH.
Ilocne pacTBOpeHHs IOPOIIKA NEPEHOCAT NAJOYKOH KYCOUKH YTOJIb-
HOH IIJIEHKH NOCJEA0BATEJLHO TPH pa3a B YAUIKH ¢ JUCTHIAJHPOBAH«
HOH BOJOH IAST OTMBLIBKHM PAacCTBOPHTEJA. 3aTeM BHIJIABJAHBAIOT IJIEHKH
H IIPOCMATPHUBAIOT NMOL MHKPOCKOIIOM.

3.4. [lnsl u3MepeHHH IPH HMCIOJL30BAHHH 3JIEKTPOHHOIO PacTpOBO-
ro MHKPOCKONa TOTOBAT Ipenapar: 2—J3 Mr NOpPOIIKa, B3ATOr0 OT
NpoObl, HAHOCAT TOHKHM CJIOEM Ha KJIEHKYIO NOMJMOXKKY. [loxmoxky
3aKpeNnasdioT Ha APEeAMETHOM CTOJIHKE MHKPOCKOIIA, BHICYUIHBAIOT K
MeTaJJM3UPYIOT HanblJieHHeM c¢Josi 3040Ta ToJamwuHod 10 HM. Hanwm-
JICHHBIH IIpenapaT paccMaTpHBaIOT IO MHKPOCKOIIOM.

3.5. 13 npoOul roTOBAT ABa npenapara H CpaBHUBAIOT UX NOA MHUK-
pockonoMm. ECaH yacTHIIEI OPHEHTHPOBOYHO COBIAXNAlOT IO pasMepaM,
TO H3MepeHHe NPOBOJAAT Ha OJAHOHM H3 HHX, B IIPOTHBHOM CJy4Yae UO-
BTOPSIOT IPHMOTOBJICHHE MHKDPOCKOIMHYECKOrO IIpenapara.

4. NPOBEAEHUE MU3MEPEHMA

4.1. O6bekTOM HAOMIOAEHUSA SABAAIOTCA MPOEKIHH YacTHI, H3 OOJO-
XKeHHa HauboJibllied YCTOMYHBOCTH — HM300paxKeHHe Ha IKpPaHe 3JeKT-
POHHOIO MHKPOCKOIIA, HAa 3KpaHe HJH B OKYJASpPE ONTHYECKOro MEKpO-
cKona, Ha ¢ororpagdmu.

4.2. Ilns onucanusd GopMbl YaCTHI UCHOJL3VIOT (PAaKTOPH (OPMHI,
npejcTaB/sionine coO0H OTHOIIEHHUS:

— MAaKCHMaJbHOIO JIHHEHHOro pasMepa npoekKuwd 3acTHUH (/max )
K ee MUHUMAaJbHOMY pasMepy (! min );

— pacCTOsIHHS MEXJy KacaTeJbHHMH K KpPaWHUM TOYKaM IpoeK-
NH{l, NapaaJeJbHOrO HanpaBJeHHs JBHXKeHusi npenapata (dr ), k
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Xopae, mendmer IVIOIMAajb [IPOEKUHH YacTHIH Ha JBe PaBHbie 4YacT
H NapaJiielbHBle HanPaBJAEHHIO ABHXKeHHA npenapata (d, );

(S)—— nepuMeTpa npoekuMH dacrHusl (P) k miomaad ee npOenwnn

4.3. Ilpn pyunoMm HaMmepenun onpereatIoT [ axe dmine GFy Ay H
HX OTHOWEHHSA [yay Nl min M dr [d,, Knaccu@andpyoT GaxTopu
(OpPMH B BHJe YaCTOTHBIX pacnpenenenuii. [IpH aBTOMaTHYECKOM aHa-
JIU3€ OTIPENENSIOT CPeldHEeB3BEIUCHHBIe 3HAYeHHA (PAKTOPOB (POPMHL:
Ipax [l min » drldy n P?/S.

4.4. QaRTOPH [ 1ax /I min HCIOAB3YIOTCSH IS XAPAKTEPHCTHKH CTe-
MeHH HEePaBHOOCHOCTH YaCTHII.

Oakropet d r /d, u P!/S (BTOpOR npeanoyYTHTENbHEH) MPHMEHS-
I0TCS AJISE CPaBHEHHS (POPM NPOEKUHH C HEKOTOPOH THINOBOH KOH(HIY-
panmen JacTHIbL (HanpHMep, HMEIEeH MHHAMAJLHOE OTHOLIEHMUE
P?/S), a Takxe [Js oupelesieHUs] Pa3BUTOCTH MOBEPXHOCTH YaCTHIL.
[locnegusass oueHuBaeTcss CpaBHEHHEM C YacTHIEH HEKOTOPOH Vcpen-
HEHHOH (OPMHBI C TJI4aJKOH NOBEPXHOCTBLIO, KOHQHUIYpaUHUs IPOEKUUHU
KOTOpOH BeIOpaHa Ha OCHOBaHHH PakToPa ! max [l mun.

4.5. PasMepnl npoexuyuii 4acTHit B NoJe 3PEHUS npenapara uMe-
pAT B MUJAJAMMeTpax uau mukpomerpax. llpm stom onepauuio usMme-
PEHUH MOBTOPAIOT IJA IOCJAeJOBATEJbHO BO3pacTalero JYHUcJaa IHpo-
CKIUHH J0 TeX IOop, IoKa IIPpH AaJbHeHLIeM YyBeJHYEeHHH YHCJIa HU3Me-
pPsA€MBIX TMPOEKINi, u3MepsieMbhli (aKTOp NnepecTaHeT H3IMeHATbCs 00-
Jee yeM Ha 5 Y.

M3Mepsdal0T mpoeKUMH HearJOMePHPOBAHHBIX YacTHUL. ArjoMepaTHl
UCKJIOUAITCA H3 H3MEDEHHA OoIepaTopoM HJAH ¢ MOMOLILIO CIellHaJlb-
HHIX YCTPOHCTB B AaBTOMATHYECKHX aHaJH3aTOpax.

DaktTop POPMH ONPEAELASIOT KaK MAKCUMYM YacTOTHOIO pacnpene-
JEHHUS.

4.6. MiaMepeHHe pa3MepoB NPOEKUHUN YACTHI NpH paboTe BPYUHYIO.

4.6.1. PaaMepbl 4aCTHI U3MEPAIOT IIPM HENPEPLIBHOM OepeIBHKe-
HUH npenapara HJIH IpH HaOJIOZEHHMH OTIEJbHBEIX NOJIeH 3peHHsd. B
NePBOM CJyyae nperapar nepeMelialoT B ORHOM HANpPaBJIeHHH B CYH-
TAXT BCE YacTHUB! B COOTBeTCTBUM ¢ M. 4.6.3. OTaenbHble NOJSA 3pe-
HHST BRIOMpPAIOT Ha Npenapare, ncpeMelias ero Ha BeJHYHHY, O0Nb-
VIO AHArOHAJU NPAMOYroJIbHHKA HJM AuaMeTpa Kpyra, orpaHHYHBa-
IOIEro 11oJe 3peHHus.

4.6.2. Ecan nmopoumIoK COAEPKHT YacTHULB B OOJBIIOM HHTEpBaJie
pa3MepoB H 3TO, H3-32 HeJOCTAaTOUHOH TIYOHHEI PEe3KOCTH OO0BEeKTHBA
MHKDPOCKONA, He MO3BOJYET MOJYy4YaTh peskoe u3obparkeHue OJAHOBpeE-
MEHHO BCeX YaCTHU, TO Maable ¥ OOJbIOHE YacTHNB HAOJIOAAIOT H HU3-
MEPSIOT NPH PA3IHLIX VBEJHUYEHHUAX.

[Tpu MajJoM YBEJMYEHWH VYYHTHIBAIOT Goablide YacTHUH, OPH
O60JIBIIOM — MaJible YaCTHILHL.

PesynbTaThl M3MepeHHH MPH Pa3HBIX YBEJAHYEHHAX COOTBETCTBEH-
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HO IMEePECUUTHIBAIOT B COOTBETCTBUH ¢ II. 4.8. Bce u3MepeHusi npoBo-
OAT NPU TpexX YBEJHUEHHSAX HJH MEHEe.

4.6.3. lonyckaercs, uToOBH B IIOJle 3peHMS HaXOAUJOCH He DoJiee
150 vactuu. PaccTosHHe MeXKAy WacTHIlaMH JOJXKHO OBITh He MEHbIle
pasMmepa OoJblled M3 COCEACTBYIOIMIMX MeEXAy cOOOH YacTHIL.

4.6.4. MisMepeHust uacTyll IPOBOJAT B T0OJIE 3PEHHS, OTPAHHYEHHOM
NPpAMOYTOJBHUKOM HJM KPYIOM C HAHECEHHBIM AHaMETPOM.

HacTuy CcYHTAOT NpUHAAJMEXKAUIEH K paccCMamnpUBaeMOMy 10O,
€CJIH OHA HAXOAHTCHA HAa OJHOH M3 IIOJIOBHHOK NpaHull nonas. Hanpu-
Mep, €CJHU IoJie 3PEHUS] OTPAHMYEHO NMPSIMOYTrOJbHHKOM, TO YYHTHIBA-
I0T YacTHUIB, HAXOJAIINECH BHYTPM €ro, Ha JeBOW BEPTHKAJbHOH W
BOPXHEH TOPH3OHTAJBHOH CTOPOHAX, HaA IepPeceyeHHH ISTUX CTOPOH H
Ha ADPYroM KoHUe ofHOH H3 HHX. OcCTaJibHBIE YacTH HE YUYHTHIBAIOT.

Ecau nose 3penus orpaHHuYeHO KPYrOM, TO YUHTHIBAIOT BCe YaCTH-
Ubl, HAXOAALUHECST BHYTPH €ro, a TdKXKE€ BCe YaCTHLBI, HaxXOoAsLHECH

Ha OZHOH HNOJYOKPYXHOCTH M HAa ONHOM KOHIe ITPOBEAEHHOI'0 JHAMET-
pa (CM. uepTex a, 6).

CxemMa yuera 4acTHIL HPH H3MepeHHAX

&, O —B orjelbHHX NOJAHX 3PeHHA, 8, 2 — NPH HeNpPEepLIBHOM
METOAE VUNTHBAIOTCA TOJAbKO 3alITPEXOBaAHHBle YACTHOM
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Ilpu HenpepeiBHOM IepeABHKEHUH MHKPOCKONHYECKOro npemapara
H3MEPHTEJbHOH JIMHEHKOH CJYXKHT BEpPTHKAJbHAA JHHHA MHKDOMET-
PHYECKOH HIKaNbl OKYJsAPA.

YUUTBHIBAIOT YACTHULI, LEHTPH KOTOPBIX NPOXOAAT 4Yepe3d IJHHY
JIHHEHKH, He NPONyCKass HH OAHOH. He yyHTBHIBAIOT T€ YACTHILBI, IIEHT-
PH KOTOPBIX IPOXOAAT BHe JHHEHKH, XOTSl YACTHYHO OHH MOTYT IIPO-
XOOUTb Yepe3 KOHIEBHIE TOUKH JHHEHKH (CM. uepTex 8, 2).

4.6.5. Mismepenune uvacTHUL, Ha OTAEJNbHBIX HOJSX 3PEHHUS NPOBOAAT
C IIOMOUIBIO JIMHEHKHU Ha MAaTOBOM CTeKJie, HA 3KpaHe MPoeKTopa HJH
Ha MHKPOCKONHMYECKUX CHHMKaX. YBeJHUeHHe JOJXHO OBITh IMTOXO00-
paHo Tak, 4TOOLl H3MepseMble U300paKeHHA YacTHH UMeNnH pa3Mep
He MeHee 1| MM. M3mepdaiOT MakCHMaJIbHYIO XOPAY 9acCTHI, B rOPH30H-
TaAbHOM HJIH BEPTHKAJbHOM HaNpPAaBJEHHAX.

4.7. ABTOMaTH4YeCKoe H3MepeHHe YacCTHIIL

ABTOMAaTHYECKOe H3MePeHHe YacTHll Ha OTAEJbHBIX NOJAX 3pEHUA
IpOBOJAAT TaK Xe, KaK IIPH HCIOJNL30BAHHHU JHHEHKH (1. 4.6.0). B 3a-
BHCHUMOCTH OT THIIA IIPUMEHSIEMOro CUETHOTO YCTPOHUCTBA U3MEPEHHA M
CyeT MOTYT OBITH MPOBeJE€HBl HAa MUKPOCKONHYECKHUX H300paxKeHHIX
HJI1 HA MUKDOCKONHUYECKHX CHUMEKAX.

4.8. lpu knaccupuxkaumu GopM yYacTHI, CAeAyeT XapaKTepH30BaTh
UX 110 THIOBHIM (¢opMaM, NPUBEJAEHHLIM B CIPAaBOYHOM I1PHJIOXKEHHH.

4.9. PesyabTaTh WUCHBITAaHHH OGOPMJILIOT NPOTOKOJOM, KOTOPHIA
NOJIJKEH COaepKaTh:

yCJOBHOe 0003HAUeHHE HJAH MApPKy TNOPOUIKA;

pe3yabTaTH pacueToB GaKTOPOB (POPMEIL;

CJIOBECHOE OnUcCaHHe (POPMBI YACTHII;

naHHbe 00 MCIOJB30OBAaHHOHM annapaTrype H MeTOIHKe olpenele-
HHs (BPYYHYIO HJIH aBTOMAaTHUYECKH ) ;

YCJOBHSI, KOTOpble MOTJIH OBl MOBJTHATHL Ha Pe3yJabTaThl ONpejede-
Husi (HanpuMep, HEMoJIHOE OTAEJeHHe arjoMepaToB);

JaTy NPOBEAEHHS HCIHTaHHH.
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IIPH/TO)KXEHHE
Cnpasourioe
Tunosbie GopMbl YaCTHIL
711 7| N —
e - o 7

Y

- | )

CodepHueckas Oxpyraan yraroBaras
(max/¢min (Umax/imin ¢ max/tminor 20 mo 50)
or 1,0 go 1,2) or 1,2 no 2,0) a) ¢ HaJHYHEM KpPH- 6) c HaJHYHEM
BOJIHHEHHEIX  [OBepX- OCTPHBIX YI'JIOB B
HOCTEHA NJIOCKKX rpaHef
5 11 <o | & 6
a % 5 0
CrepxxmMeBas Hronbyaras IInactuHyaTtag uAR UelllyAdaras
(Umax/tmin (U nax/ Emin a) cdepHueckolt, Ook- 6) GphlaroodpasHoil
or 5,0 no 25,0) cBnune 25,0) PYTJIOH MJH VYIJoBa- G opMhul
TOR GOopMH

l

—
JdeHpuTHaA HacTullel ¢ BHYTPEHHHMH IIYCTOTaMH

a) ry6yarass (¢ Ha- O) nopucras (¢ Ha- B) nonag (¢ HaJH-

JH4YHeM  CKBO3HLIX AHIHEM 3aKPBITHIX YHeM eJAHHAYHLIX Ny-

nop) nop) CTOT ¢  MJIOLLAAbLIO

6onee 25 Y% maouraan
NPOeKIHK TACTHI(bI)
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