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The master's thesis is devoted to the study of the electrical and
magnetic properties of amorphous iron-based alloys by the
methods of Miossbauer spectroscopy, as well as experimental
data on the study of the short-range order of iron atoms by the
methods of Miossbauer spectroscopy and ferromagnetic
resonance. The main models of amorphous structures and
methods for their construction are considered. The classification
of amorphous alloys according to the size and impact resistance
of defects in the atomic structure, i.e., according to the
characteristic regions, topology, and chemical composition of the
amorphous phase, differs significantly from the indices.
Amorphous alloys were considered as systems with a spatial self-
organizing defect structure consisting of a multilevel correlation
between density and chemical composition. The density of states
of the distribution of internal areas of amorphous alloys is
determined. We analyzed 4 samples (Fe80B20 Fe76B20Nb4
Fe74B20Nb6 Fe70B20Nb10) of Mdssbauer spectra formed in
our amorphous band, their spectral analysis and diffraction
patterns obtained with a diffractometer. All measurements were
carried out at room temperature. In addition, the electrical and
magnetic parameters of the samples were determined using an
LCR meter.
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[AMMA - PE3OHAHC EKU MECCBAY3P CIIEKTPOCKOTIUACH
(TPC)

KALIT SOZLAR: ANNOTATSIYA
KOHBEPCHOH, MarucTpauk JuccepTalUsiCk TeMUpP acocuaard amopd
HU30Mep,

KOTHUIIMaJIapHUHT eJIeKTP Ba MarHUT xoccajapuHu Méccboyep

eJlaKCalu4, v v
EBaApynL;m CIEKTPOCKONHUACH OpKa/IM YpraHullra OaFullIaHraH 6yau6
doppler Teanury, TEMHUP aTOMJIADUHUHT KUCKa Macodanu TapTuouHu Méccbayep
KpUOCTaT, CIEKTPOCKONMACH Ba (QeppoMarHUT pe30oHaHC yCyJauja
ANCKPHMHHATOD, ypraHuil 6yiinya eKcnepuMeHTaa MabJayMOTJIap KeJTUPU/ITaH.
FOMOJIOTHK KATOp AmMopd xosaThard Ty3HIMaJapHUHI acoCHH Mojessiapd Ba

yJIapHA  Kypull  yCyJulapu  Kypub  4ukuiagu. Amopd
KOTUILMaJIAPHUHT TY3WJIUILU UKKU Japakaju THU3UM MOJesu
HYKTal HasapuJaH TacBUpJaHAd. AMOpd KOTHLIMaJapHUHT
aToM TY3WIMUIMJArM HYKCOHJAPHUHI  yJ4aMmjapd Ba
TacUpJIaHUIIra YUAAMJIMWJIWIAra Kypa TacHUGU, TbHU amMopd
da3aHUHT y3ura xoc XyAy/JAJapH, TONOJIOTUSICM Ba KUMEBUHU
TapKu6U aMopd KATTHUK MaTEPUaJIHUHT OYTYyH XaXXKMHU Oyiu4a
ypTaya CTaTUCTHUK KypcaTKW4JIapH, YpTaya KypcaTKu4Jap/AaH
ce3usapyau Japaxasa ¢dapk Kwaaau. Yoy HYKCOHJIAPHUHT
TY3WJIMaBUW TapKUOM, KalTap Ba KaWTMac >KapaéHJapUHUHT
PUBOXKJIQHUIIKAATA POJIM KypcaTUAraH. 3U4JIMK Ba KUMEBUU
TApPKUOHUHT KYI Aapakalu KoppeasiyusicuJlaH ubopat 6y/ara
¢da3oBUl ¥3-y3UAaH TAIKWJI €TUJITaH HYKCOHJIU TY3UJIHIITaA era
THU3UM cudaTuZa amopd KOTHUIIMaNIAP KypUb YMKHUJIAIU.

By cnektpockonussHUHr acocuza Méccbayap 3dpdexktu étagu. 1958 iunpa
Méccbayap ToMOHU/aH Kauld 3THUJATAH Ba TyIIYHTUPUO GepuJiraH XoJuca yWFyHJIalIraH
pPaZiv0aKTUB S/1p0/JaH TapKaJiraH raMMa-HypJIaHUIIHUHT TabCUPHUAA Ky3aTuUaagu. 'amma-
KBAaHTJIADHUHT pPEe30HAHCAW IOTWIHIIMHU COAUP ISTHIIU YYYH HYpJaHTUPUJIAAWTAH
MOJ/JJaJIApPHUHT SIPOJIAapUHM YUFYHJIALITAH X0J1aTra yTKa3uIll JI03UM OYJIM0, OYHUHT YYyH
Ma'bJIyM HypJIaHULI YaCTOTACH Kepak Oyiaju.

ByHaail pe30HaHC YaCTOTAHMHI KUMMATH HYpJIaHUIIHU IOTUII KOOWUJIHMSTUTA 3ra
OyJIraH IAPOHUHT TaOUATUTa, S'bHU KaHAAW aToMJIap OUJIaH KyplLIOB/ia OyIMIINTa OOFJIHK,
['aMMa-pe30HaHC CIEKTPOCKOMNHS CUTHAJLJIapU OPKaJikd aTOM MapKa3uJaruy 3JIeKTp Mai/JloH
XaKuJia MabJiyM XyJioca KUJIUII MYMKUH Ba KUMEBUW OOFJIApHUHT TabHUATH OUJIaH OOFJIHUK,
6yJiraH MacaJsiaJlapHy €4UIll MYMKHH.

['aMMa-pe30HaHC CNEKTPOCKOMUAHU KUMEra TaJ0UK 3TUII COXACHZA PyC OJIUMHU
akageMuk B.M.I'onbaaHCKuM caMOKJIM TaJKUKOT HILJIapUHU 0/1M6 60praH. 'PC éppamuia
TEeMUP, KaJlal, pyX, eBpONui, no/j, BoJibpaM Ba O0OUIKA LIYHTa yXIIalll 3JIEMEHTJIap TyTraH
OpraHvK OHWpHKMaJap YpraHuWJub MeTa/lapra HUcOAaTaH >KOWJALUTaH OpPraHUK
rypyx/jap/aru 3JIeKTPOHJAp 3WYJIMTU YJAPHUHT aCCHMMETPHUSCU Ba TY3W/IWILU OUJIAH
OOF/IMK Oy/IraH 601IKa MabJIyMOT/IapHHU OJIMLI MYMKHH.

Bynpaan Tamkapu ['PC roKopu ce3rupJ/vkka ara 6yaranu yuyH (AMP ra Hucbaran 5-
6 MapTa) 70-UuaIapHUHT 6011KAa Oy ycyjra ’bTUOOP XKy/la Ky4alub KeTAu, aMMO 0JI16
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O60opU/IraH TaAKUKOTJIAp Oy YCYJIHUHT 4yerapajlaHTaHJMTUHU HUCOO0T/Iab G6epAu. X03Upru
BakKTga ['PC acocaH asileMeHTOpPraHUK Ba KOMIIJIEKC OUPHUKMaJapHUHT TY3UJIUMIIWUHU aHAJIU3
KWIMIIJIAa MIJIAaTUAMOG KeJMHMOKJAa, 0y 3ca Y3 HaBb6aTHJla OpraHMK Ba OHWOOPraHUK
KMMEHUHT MaxCyC O0yJIMMJIapUHU ypraHULIJa KaTTa axaMUsTra ara.

['PC -ycsy6u 601lIKa KEHT TapKaJiraH ycyJuiapra Huc6aTtaH (Macasas JIIP) xkyaa kyn
MUKJOp/JAard 3JeKTPOH Ba CIHUH XOJATJU MOJIeKyJaJlapHU YPraHUIl MUMKOHUSTHIA 3Ta.
ByHpaH TallKapyd peHTreH-Ty3Ww/Iull aHaiaudugaH ¢apkiad paBumga ['PC éppamupa
as6aTTa MOHOKPHUCTAJJI OJIUII LIApPT 3Mac. by yCy/JIHUHr axaMUATJIU TOMOHHU IIYHJAH
nbopaTKy, OUpP BAaKTHUHT y3WUJa MOJIEKyJaJaru 3JeKTPOHJAapPHUHT TY3W/IHMIIUTra XaMza
aTOMJIADHUHI XapaKaTyaHJIMIMra U30X Oepulll MyMKHUH. AHUKca Oy XoJuca MypaKKab
Ty3WJIMIIra 3ra OyJraH OKCWJ MoJIeKyJajlapyuha MaBXyj Oy/jaau, YJapHUHT TYpJu
6yJ/1aKk4yaJlapMHUHT XapaKaT4aHJUTY OKCUJIa KOHPOPMALIMOH YTULILIAp OUIaH yaMbapyac
O6opsMKAUp, Oy 3Ca YHUHT aKTHUBJWICUHM Oesrujamurad 3Hr MyxuM omuagup. I'PC
épaaMua OyHJau y3rapyilJlapHd MUKIOPUUM aHa/IU3 KWW MyMKUH. By uiliap ailHuKca
TEMUP MOHMU TYTraH OKCHJ TY3W/IHIJIAPUHM YpraHuiiga oaub 6opusianu, sbHu [PC
épAaMu/ia TEMUPJM KOMILJIEKCJAAPHHU 3JIEKTPOH TY3WJIMIIU TYFPUCH/JA aHUK MabJyMOT
oy MyMKWUH. ByHra mucosn kuau6 I'PC éppamMujia TeMUp aTOMM TYTraH OKCHJLIAp -
reMorJioOMH Ba MHUOIJIAOWHJAPHUA YpraHvlll MYMKHHJWIMHA KypcaTUIl MaKcazra
MyBOUK XUCOOJIaHAAY.

['PC HUHT KeJlaXKaK/JJaTd PUBOXHM asibaTTa ac606/lapHY MyKaMMaJllallTUPHUIIJIaH Ba
YHUHT Ha3apUsiCUHU MOJIEKYJIAHUHT TY3WJIMIL Ha3apHusCcU OWJIaH YaMbapyac O0FJIUKINK/A
0/116 6opulIaH U60paT OYIaH.

JJIeKTPOH-NIapaMarHUT pe30HAaHCUHUHT PUBOKJIAHUILI TapUXUra Has3ap COJICak, Oy
du3nkaBui ycyara 60fJUK Hazapui unuiap 1940 iuagad aBBaJ XaM 0JiM6 GOpUJIraHU
Ma'bJIyM OyJ1aZi4, aMMO Oy Ha3apusJiapHY aMaJIMET/ia TaCAMKJIall YYyH KepaKJu ac6o6Jap
OyJIMaraHu yHM 1y AaBp/ia PUBOXKJIAHUIIWIA UMKOHHUAT dpatMagu. 1944 uuiara keaub
napaMarHyuT OTHUILJIAPHYU VJI4alAUraH SHIU YCyJiap UILIab YUKUIAM, 0y KallpUETHUHT
Myasindu Ko3oH JlaBaaTt yHuBepcuTeTUHUHT npodeccopu E.K.3aBoiickuii Xxucob6aaHuo, y
1957 uunpga 6y kampuétu y4yyH JlaBaat wmykodoTura cazoBop 6ysaradH. IIIP
coxacujaruaaru KamuéTaH CYHr OMp Heda 4yeT 3J1 Ba PyC OJIUMJIAapU TOMOHHUJAH Oy
CIEeKTPOCKONHKS  cOoxXacuja  Kepakad  TaJKUKOTaAap oaub  6opunjd, Xamza
CIEeKTPOMETPHUHT STHI'Y HYCXaJJapUHU UILJIA0 YUKAPUII UIILJIAapU TaKOMHUJIAIITUPUIU.

1960-vinnapHUHT ypTaJjiapura KeJnob 311P CIIEKTPOMETpPJIAPUHUHT
KOHCTPYKUMsIJIapd OWJiaH OOFJUK MIULJIAD HUXO0SICMra €eTKa3W/aub yJlapHU OMMaBUH
paBuIlAa MILIA0 YMKapUll Hyjara Kyuuaau. [P cneKTpoCKONUAHUHT PUBOXXUJArA 3HT
aBBaJITM WILJap MapaMarHUT XyCycUsTra 3ra OyJraH KOMILJIEKC OHWpUKMaJlapHU
yprasuiira, KeMMHYa MK 3ca Ky TaJKUKOT UILJIapU 030/ PaJJMKaJJIAPHUHT X0CHJI OYJIHII
»KapaéHJyiapura 6aFuLLIaH/IU.

1970-iunsiapHuHr 6ouiapura keau6 IIIP cnekTpsiapHUHT aTsacaapu 60cub
YUKapuaaY, Oy 3ca y3 HaBObaTuza Mypakka6 [P cnekTpsiapHU Tax/aua KWJMIIra KaTTa
épaam 6epad. X03MPTHu BaKT/Aa PaJUOCIEKTPOCKONUSHUHT Oy ycayou 601Ka Gru3nKaBUn
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yCyJap 6uiaH GUp KAaTopJa KeHI MHUKECJa WUIIATUO KeJMHMOKJAA, YHUHT MOXUSATHHU
O6uauIl y4yH Oy YCYJHUHI Hasapusilapy, HNapaMeTpJiapyd Ba UMKOHHUATJIAPU OUJaH
TAHUILIUO YUKAMU3.

Kynruna 6apkapop MoJiekyJiajapfa aTomJap opacujia KUMEBUUW OOFHUHTI XOCHJI
OyIMIIMa KapaMa-Kaplliu CIIMHTa 3ra OyJ/raH 3JieKTpoHIap XyQTHU KaTHawmagu. byHjan
X0JIIap/a 3J1eKTPOH CIMHJIAp UAFUHJUCU XaM/ia 3JIEKTPOH MarHUT MOMEHT HOJITA TEHT,
IIYHUHT Y4YyH OyHJAAW 3JIeKTPOHJAp OWJaH MAarHUT MailJIOHW Opacujia TabCUPJIAHUII
oyamaugu. LlyHuHr 6U/1aH OMp KaTopAa aupyuM aTOM Ba MoJieKyJiajap OUTTa éKY OMp Heda
Ky(dTJIaHMaraH CIIMHJMW 3JIEKTPOHJIApra ara 6y/ub, yjap y4yH TETUILJIX 3JIEKTPOH CIUH
pe3oHaHcu (ICP) mamxyj 6ysiagu Ba OyHJAaW MoAJajiap NapaMarHUT XyCYCUsITra ara
OyJraHu y4yH Oy CHEeKTPOCKONHS YCYJIMHU 3JeKTPOH MapaMarHUT pe30HaHCH [Jeb
atTunagu. Tallky MarHUT MalZoH KyHWIraHza 1y MaiZjoH UyHaJIUIIU OWJIaH yCTMa-yCT
TYLWIyBYM MHYyHAJUIZA MOJJAHMHI MAarHUTJAaHUIIM Ba TallKW MarHAT MalJlOHU
O6yJiMaraHu/Jia yHUHT TapTUOJIaHTaH MarHUT CTPYKTYPAaCUHU MYKOJIUIIM 3Ca MapaMarHUT
XOoJMcacy Jeuuaaau.

JIIP HUHT aXxaMUATH LIYHJAKW, MUKAOPH Ky 4a XaM 03 OyJiraH 6apya MoAJjajnapaaru
Ky(dTJIaHMaraH 3JIEKTPOHJIAp MaBXKYAJWTMHU aHUKJAll MyMKUH, OyHJAa MoAJaja Xed
KaH/lal TalllK{A y3rapull €KY YHUHT NapyajlaHrub KeTHI X0JJIapyu pyr bepManu.

KydTianMaran 3/ieKTpoHJIap XOXJIaraH KHMEBHUM Ba OHOJIOTHK CHCTeMaJapja
MyXUM axXaMusTra 3ara 6yyiub6, yJap HOKOpPU 3Heprusira 3ara, Oy XyCyCUAT YyJapHUHT
daosiurvra cababuyu 6yaaau.

KydTnanmaran aJleKTpOH TYyTraH MOAJaJapHU MKKUTA rypyxra OYJadIl MyMKHH.
BupuHuyu rypyx; mMoajanapaa KyQTJaHMaraH 3JeKTPOH OYTyH MoJieKyJja OWlaH EKH
YHUHT Kyn KUCMU OWIaH OOfJlaHraH OYJMIIA MyMKHH. ByHra 3Hr aBBajio 0307
pafivKa/UlapHU KHUPUTUII MYMKUH. bysnapaa »kydTjaHMaraH 3JIeKTPOHJAPHUHT
TapKAJUIIMHU ([eJIOKa/VIAHULIWUHU) YpraHUl peaklUsi MeXaHU3MMHHU aHUKJallra Ba
TYpJIU XUJ OGUOJIOTUK TAaOWMK TYKHMaJjap Hyp TabCUpHJA 3apapJlaHub Xap XWUJ 0307,
pafvKaa X0CWJ KWJIWIIMHU 6uaulra épgam 6epagu. O304 pajUKaJJapHUHT OMOJIOTHK
TYKUMaJiapJaH naigo 6yavmu Ba JIIP épaamupa OGUIUII MyMKUHJIWTHHU TacAUKJaLl
MaKcau/ia oMb 60pUIIraH TaxXpubaZaH IWyHAal MUCOJI KEJITUPULL MYMKKH.

1980 #uuIapHUHT oxupJsapuja PecnybavkamMusgard HMNAKYUJIUK MHHCTUTYTH
xoauMmJaapyu GakKyJbTETUMU3HUHI CHEKTpaJl Typyxura MabJyM BaKT CaKJ/aHUII
HaTWXacujJa TypJikd XWi 3aMOypyF Ba O6akTepusijiap Tabcupuga cuidaTu nacanub KoJraH
NWJIAHUHT TAallKW KaBaTH TYy3WJMIIWJAA KaHJAald KUMEBUW y3rapulliap OyJraHJIATUHU
TEeKIIMPUO OEPUTUIINHU UITUMOC KUIUO Keaauaap.

JIIP cnekTpoMeTpu/Ja Kacajra 4ajJUHraH Ba cudaTu NacalraH NUJJIAaHUHT TalllKA
KaBatJsiapu JIIP cnektpu onuHranga, 1P curnanu xocua KW/arad, aMMo XyAAd WyHAAd
KYPUHHUILJAArK CUTrHa/ cudaTy y3rapMaraH, IXUIM CaKJlaHTaH NMWJJa HaMyHacHuAa X0CHUJI
oyiMalau. By MabaymoTaap acocuga cudatu y3rapraH HaMyHasap/Za 030/, paJuKaJjiap
XOCWUJI OVJULIWHU, TMOJUNENTHJ, 3aHXXUPUHUHT MabjJayM OWUp KOWJIApPUJAH Y3WJIUII
HaTWXacu 6yaaau Aeb abTUpod KuauHAU. XakuKaTaaH XaM JIIP ycynauaaH osuHran 6y
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Ma'bJayMoTJiap TOUIKEHT TYKUMa4YUJIUK HHCTUTYTUHUHT OUpP TYPYX OJIMMJIapy TOMOHU/|aH
cupaTU MacaraH NW/JIa KABAaTUHUHT TY3W/IHWIIMJA Y3rapull COAUp OVJIraHJIUTUHU
PEHTreH-Ty3W/IMII aHaJlW3u EépAaMua TacAUKJIaAuAap Ba OJIMHTAaH MabJyMOTJap
acocyjJia NUJJIaHU y30K BaKT CakJjaraHja xaM cudaTHHHW KaMaluTHUPMaACIUK WYJJIapUHU
MILJIa0 YMKUII YCay6J1apy yCTUA MYXUM TaJKUKOT UILJIApU 0JIM0 60pAuap.

UKKMHYM Trypyx Mojjajapra y3uja Ky(QTJaHMaraH 3JIEKTPOH TYTraH aupuM
aTOMJIapDHU KUPUTHUII MYMKHUH Oyiaau. Bynapra »xydT/iaHMaraH, BaJIeHTH y3rapyBuaH
OyJiraH MeTaJlJlap - TEMUP, MUC, KOOAJIbT Ba OOILIKAJAPHUHT OMPHUKMaJiapu MHUCOJ OyJia
0J1aiu.

Mlynpait kuau6 3P ycyaun épramuza ypraHuaaguraH MoajgaZa KydTJaHMara
3JIEKTPOH 60p €KUM UYKJUTMHU aHUKJIalll MyMKHH. ByHra acocuit cab6a6, ciiHra ara 6yJiraH
3JIEKTPOHHUHT MarHUT MOMEHTHra 3ra 6yJIUIIHAUDP.

MaruutT MaWZioHM TabCUpHUAA KyPTJaHMaraH O3JIEKTPOHJAp HMKKH Trypyxra
akpasiaZid, OUPUHUHT CHMHU MarHUT MalJJOHU UyHa/IMIIUTra MapaJjies, UKKUHYUCUHUKU
3Ca aHTUNapasesa 6yaub, 3JIeKTPOHJAPHUHT 3HEPTUSACU Xap XUJ Oyaau. Arap CliMHJap
MYHaJIMIUM MarHuT MaWJOHWUra mnapasuies 6yJica 3JIeKTPOH 3HEPrusicu KaMasiJiH,
aHTUNapaJLes 6yJjca IHEPTUSACU OpTau.

CnekTpoMeTpJiapZAa yJyall HILJIApA MaxCyC CHHOBJAAH yTraH ycuaybJsap O0yJiuo,
OyJsiapHU Kyiugaruda udojiajaail MyMKHH:

1. HamyHaHMHT KyJa xaM MacT TeMIepaTypajia CIeKTPUHHU OJIUIL. ByHUHT y4yH
HaMyHaHM CYyIOK a30T TeMIepaTypacHja ypraHull eTapJju xucobsaHaau. Maxcyc
KYPUHUILAACK WAMIIYara aBBaJl CylOK a30T COJMHAJU Ba HaMyHa COJIMHTAH aMIyJia
KHPUTUJIAJU Ba CYHI pe30oHAaTopra Kyuuaagd. byHja anb6aTTa UAMIIHUHT y3U CUTHAJIU
6epuid Kepak sMmac. CyloK a30THUHI WJAMIIJATA CAaTXU Ky3aTWJIWO TYPWJIMIIU 3apyp,
OyH/a CYI0K a30T TyJia OyFJIaHUO KeTMACJUTH KepakK.

2. CurHasjap 4YU3HUKJAPUHUHT KEHIJIMTH, yTa MYypaKKab akpajiub 4YHUKUII
KAUMaT/apyu Ba HWHTEHCUBJMIM  ya4aHaau. Yu3uKjIap KEHIJIMFTMHU  3TaJIOH
HaMyHaJJapHUHT Ma'bJyM OVJraH TY3W/MIIJIU CUTHAJLJIap KEHIJIMrura Kapab yyidaHaJu.
ABBaJ 3TaJIOH MOAJACUHUHT CIIEKTPHU €3UN0O, y3U€3aparu OUTTa 6y IMHULI 3pCcTe1apa
aHWKJIaHaAu. JOTUIIMIIHUHT UHTEHCUBJIMTUHY XaM Ma'bJIyM TaHJIaHTaH 3TaJ0OHJIap 6epraH
CUTHaJI ”YHTEHCUBJIUTU3TUOOPra 0JIN0 yI4yaHaH.

JJIEKTPOMArHUT épAaMu/ia XOCUJ KUJIMHTAH MarHUT MaWZJOHHUHT Ky4JIaHUIIUHU
10000 spcTeara TeHr aeb osrMHca, pe3oHaHc yactoTa 28000 MI'y ra TeHr 6yJ1agu, 6y coxa
MUKPOTYJIKMHJIM COXara TyFpu Kesagd. MUKpPOTYJIKUHJIU 4YacTOTa reHepaTop épaamMuja
XOCHWJI KWJIMHUO Mo Jara TabCUp KypcaTUaaau.
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AMP cnekTpockonusira yximaim MyaWsiH pe30HAaHC 4acToTa COAup Oysa1aju, aMMO
OJIMHTaH CHEKTP 6UTTa MaKCUMyMJIapAaH ubopat 6yaagu. curHasnapu AMP gan dapkiu
06y/1M6, cUrHaJl OMTTa TOMOH/JA Ky3aTUJIMAacAaH, yJiap nacT TOMOH/JA XaM HaMO€EH OyJazy,
YHUHT IIAKJWU, KYPUHUIIK IOKOPU KHUCMHJArura kyjaa yxumam 6yaaau. CneKTpHUHT Oy
KYPUHUILM paJiKal TapKUOHUAa NPOTOH Oy/IMaraHuJjiaruia cogup 6yaau.
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