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HOACHUTEJBHASA 3ATIMCKA

_ N
IIporpaMmMa  BCTYNHUTENBHOTO  HCIBITAHUS IO  y4eOHOH  JTUCIIMAIUIMHE
«MarepuanoBeeHle U TEXHOIOTHS MaTepHaoBy MpeJHa3HaYeHa I IIOCTYIarOIIHX
B COKpAllCHHBI CpPOK OOy4eHHus o crenuanbHocTd 6-05-0719-01 «HmxenepHo-

Hearornyeckas 1eaTelIbHOCTh, Ipodunu3anms: MalMHOCTPOSHHE.

IIporpaMma BCTYyNMTENBHBIX HCHBITAaHUM 1N aOUTYPHEHTOB YYpEKIECHHSI
00pa3zoBanus «MO3BIPCKHH rOCYyapCTBEHHBIN MMENarOrUYeCKUl YHHBEPCUTET MMEHH
W.IL Illamsakuna» pazpaboTaHa Ha OCHOBAHHWHM THIIOBOM IPOTPAMMBbI BCTYIHMTEIBHOIO

MCIBITAHUA I a0MTYPHEHTOB, IOCTYMAIOIIUX JUIS ITOJNyYeHHs OOIIEro BEICIIErO

00pa3oBaHys, CHEMHAIBPHOTO BEICIIETO OGPA3OBaHKS B COKPALICHHBIA CPOK IO
yaebHoM  jucummumHe  «MatepuanoBeeHHe M TEXHOJOTHS  MATEPHAIIOB»
(peructparronusiii Homep TH-093 ucir.-tum., yrs. 10.04.2023).

Ilepedens  cnenuanbHOCTEH  CpeqHEero  CIEUaIbHOrO  00pa3oBaHus,
COOTBETCTBYIOLIUX CIIENIMAIBHOCTAM 00pa30oBaTeNbHOM porpaMMEl OaKaiaBpraTa Wil
HEIPEPBIBHON 00pa3oBaTenbHOM MPOrpaMMBI BRICIIEI0 00pa30BaHUs, HJIs MOTyYEeHHs
BEICIIErO O6pA30BaHMA B COKDALIEHHEN CPOK, OllpeJieNsieTCsl IOCTAaHOBJICHUEM
MunucrepcrBa obpazoBanus Pecrmy6muku bBemapyces ot 01.11.2022 Ne 412 «O
NOJyYeHUH BBICHIEr0 00pa3oBaHMS B COKpAIEHHBIA Cpok» (B  pemakiuu
IOCTaHOBJIEHUsT MunucTepcTBa 00pazoBanus PecnyOnuku Benapycs or 03.12.2024
Nel78).

IlporpaMma  BKJIIOYaeT cojepikaHWe = y4eOHOrOo  MaTephaia,  CIHCOK

: peKOMeH,ﬂyeMOﬁ JIATEPATY PRI, KPUTEPHUH OLICHKH BCTYIIHUTEIBHOI'O MCIIBITAHHA.

COJIEPKAHHME YYEBHOI'O MATEPHAJIA
{

Pa3zgen 1. MeTa/uryprusi 4epHbIX METAJIOB
JloMeHHas 1iedb, ee YycTpoHcTBO u pabota. McxojHble MaTepHaibl s
IIPOM3BOJICTBA YyryHa (TOILIHBO, pyha, (iroc), IMOAroTOBKA MX K IuraBke. OCHOBHEIE
IIPOLECCHI, IIPOTEKAIOIIKE B JOMEHHOM meud. BoccTaHOBIEHHE JKelle3a YIIICPOJAOM H
HayTrIepoXXHUBaHUeE JKejle3a B JOMEHHOM nedn. [IpoyKThl TOMEHHOro MpOM3BOACTBA U
MX UCTIONIB30BaHUE.
CymHocTs mpolecca mepejena YyryHa B CTallb B YCIOBHSX KOHBEPTEPHOI'O

. JIPOM3BOJCTBA, HCXOIHLBIEC MaTepHalbl. OCHOBHBIG IIpOLECChI, IIPOTCKAKIIKUE B

KOHBEpTepe.
Ilony4yeHue cTaay B JYTOBBIX BJIEKTPOIEYaX, HPUHIMII ACHCTBUS, HUCXOJHBIE
MaTepuansl. IIponeccsl, mpoTekaroImuye B SJIeKTporeyax.
PaznuBKa CTanM B CTaJIEIUIaBUIBHEIX LiexaX. OCHOBHBIE METOABI Pa3JIMBKH.



Pasgen 2. OcHOBBI MeTANLIOBEIEHHS
Tema 2.1. Kpucrainyeckoe cTpoeHHe MeTALIOB H METOAbI ONpee/IeHus
HX CTPYKTYPbI H CBOHCTB

Kpucrannmmaeckoe crpoeHne MerauioB. THIBI KPHCTAIIMYECKHX pEIIETOK,
peabHOE  CTPOEGHHE KPHCTALIOB  (Me(eKThl  KPUCTAIUIMYECKOTO CTPOEHUS).
Kpucrammsanus Meramios. O6pa3oBaHre W POCT KPHCTALIOB. BIUsHME CKOPOCTH
OXJIXJIEHHUs Ha pa3Mep Kpucrauios. CTpoeHHe CIUTKA. AJUIOTPONINS

(monmumop¢u3M) sxenesa. AycTeHuT, Geppur.

MexaHnu4eckrue CBOHCTBAa METAUIOB M METOMbI MX OIpPENEIeHHS: CTATHUECKUE
UCIBITAHUA HA DPAaCTshKeHWe (npefen IPOYHOCTH, OTHOCHTENIBHOE YIUTHHEHHE WU
Cy)KEHHe); ONpe/eNeHre TBEPAOCTH METamioB rio Bpunemmo u Poxsemry. Ynaphas
- BAI3KOCTh M METOJIBI €¢ ompezeneHus. Biusnye comepxaHus yriepoma Ha yIapHYyIO
BA3KOCTB CTaJIH. i

Tema 2.2. OcnoBHBIE CBENeHHS 0 METAIMYECKAX cIIaBax. J{narpaMMe
COCTOSIHHSA IBOHHBIX CILIABOB
IloHsITHE «CIUIaBy», «KOMIIOHEHT CILIaBay, «{asza». CTpyKTypHbIe 06pa3soBaHHS
IOPpH  KPHCTAIM3AIMM  CIUIABOB: MEXaHMYECKME CMECH, TBEepAble pPAacTBOPEI,
XHMHUYIECKHE COSITUHEHHUS: TIEPIIUT, QEepPHT, IEMEHTHT B CTAIISX U YyTyHaX.

Tema 2.3. /luarpamma cocTOSIHHS KeJIe30yTJIePOAUCTHIX CIIJIABOB
JluarpamMma cocTOSHHS Jxele30-UeMeHTHT. CTpyKTypHBIE COCTAaBILIOIIHE
XKEJe30yITIEPOAUCTHIX CIIABOB: (PEPPHT, [IEMEHTHUT, IIEPIIAT, AYCTEHUT, JeAe0yPHT.
CrpykTypa mHOIBTEKTOHMIHBIX. 3BTEKTOMIHOM H 3a3BTEKTOMIHBIX CTaNeif;
. IO3BTEKTUYECKUX, IBTEKTHYECKOTO U 3a9BTEKTUIECKUX TyTI'YHOB.
BiisiHue comeprkaHus yriiepo/ia Ha CTPYKTYpPy ¥ CBOMCTBA CTaeil.

Tema 2.4. Tepmuueckasi H XHMHKO-TepMHYECKas 06padoTka

CymHocTe TepMudeckoil 00paGoTKH, €€ HasHadeHHe. YIPOYHSIOWAs MU
pasynpoyHsIoLIas TepMu9IecKas o0paboTka cTanel (3akanka, orxur). [IpeBparnenys,
NpOTEKaloIie B CTalM Ipu HarpeBe (oOpa3oBaHHe ayCTeHWTa), IIEperpeBe H
TIepexore.

OcHoOBHBIE BHIBI TEPMHYECKOM 06paGOTKM (OTHKHI, HOpMAaNH3aIlus, 3aKaika,
oTnyck). I3aMeHeHue MeXaHHYECKHX CBOMCTB.

Omxur cranm, ero cymsocts, HasHadenwe. CTpyKTypa M H3MEHEHHUE
MEXaHHYECKHX CBOMCTB OTOMXKEHHOH CTalH. :

Hopmanusanust cTald: CyIIHOCTh, HasHaueHue. CTPYKTypa M MEXaHHYECKHe
' CBOMCTBA HOPMAIIM30BaHHOM CTaIH IIOCTIE OXJIAX/ACHUS Ha BO3ILYXE. '

3aKkajika CTalM: CYIIHOCTb, Ha3Ha4yeHHe. Temreparypa Harpesa IpH 3aKajke,
CKOPOCTh OXJIQXKIEHHS, OXJIKIAIOIINE Cpe/ibl. 3aKaika B BOy, 3aKalKa B MacjIo.

Ormyck cTanu: CylHOCTb, Ha3Ha4YeHNe, BUABL. BIHsIHHE OTIyCKa Ha CTPYKTYPY
H CBOMCTBA 3aKaJICHHOM CTaJIH.

CymHOCTs M Ha3Ha4YeHHe XUMHKO-TEPMUYECKO o6paborku Meramios. Ee
BHUJIBI: IIEMEHTALKs, A30THPOBAHNe, IMAaHUPOBaHKe (HUTPOLIEMEHTAIHS).



Tema 2.5. Yriepoaucrbie CTaAH

Cramu, ux xmaccuHKaIds M0 XUMUYECKOMY COCTaBy, Ha3HAYEHUIO, KA4EeCTBY,
CTEIICHHM PaCKHUCIICHHUS.

Bnusane yriepona ¥ IOCTOSHHBIX NPUMECEH HA CTPYKTYpPYy U MEXAHUYECKHE
CBOMCTBa CTalH. YTIJIEPOOHUCTHIE KOHCprKuHOHﬁLIe cTajau OOBIKHOBEHHOI'0 KavyecTBa
U KaUeCTBEHHBIE: COCTaB CBOMCTBA, IPHUMEHEHKE, MAapKHPOBKa.

VYrinepoaucTele HHCTPYMEHTAIBHBIC CTANIK: KiIacCH(MUKAIUA, COCTaB, CBOKCTBA,
Mapku, OpuMeHeHHe. JloPBTeKTOUIHEBIE, SBTEKTOHIHEIE, 3a’3BTekTouAHBIe. OOmacTh
IIPUMEHEHHA. :

Tema 2.6. JlernpoBaHHble CTAJH

Knaccudukanus nerupoBaHHBIX CTATeH MO XUMHAYECKOMY COCTaBY, CTPYKTYpE B
'PaBHOBECHOM COCTOSIHHMHM, KayecTBY, HAa3HAUEHHWIO, KOJHWYECTBY JIETHPYIOIIHUX
2JIEMEHTOB. ‘

KoHcTpyKIHOHHBIE JIETMPOBaHHBIE CTAJM: UX COCTaB, CBOMCTBA, MapKHPOBKA,
npuMeHenne. lIpenmylnecTBa  JIETHpPOBaHHBIX  CTajled II0  CPaBHEHHIO C
YIIIEPOOUCTBIMH. ? s

Koppo3sHoHHO-CTOMKME cTanu: MapKH,' COCTaBBI, CBOWCTBA, TNPUMEPEI,
IIPUMEHEHHE.

WHCTpyMeHTaNbHBIE  JIETUPOBAaHHBIE  CTAIH, WX XUMHYECKHH  COCTaB,
MexaHW4YeCcKHe CBOMCTBa, MapKHUPOBKA U 00IaCTh TIPHMEHEHHS.

brIcTpopexylye cTalu: MapKUpPOBKa, COCTaB, CBOMCTBA, 00JacTh IPUMEHEHUS,
TepMHu4Ieckas obpaboTka.

Tema 2.7. TBepablie cniaBbl, MHHEPAJIOKEPAMHKA,
cBepXTBep/ible HHCTPYMEHTAIBHbIE MATEPHAJIbI
Cneuennsle  TBepAple  cmuaBel.  Musepanoxkepamuka.  CeepxTeephble
UHCTpyMeHTanbHbIe MaTepuainsl (CTM). |
Knaccuukanust crnedeHHBIX TBepJbIX CIUIABOB: BoJibppamoBeie (BK),
TUTaHOBOJIB(PPAMOBEIE (TK), TUTaHO-TaHTaAJIO-BOJIL(PaMOBLIS (TTK),
Oe3BonbdpamoBeie. MIx coctaB, CBOMCTBA, MapKu, 00JIACTh IPUMEHEHHS.

Tema 2.8. Uyrynnt

Knaccubukanys 4UyryHOB II0 COCTOSIHHMIO yrilepona, (opMe BKIFOUSHHI
rpauta, CTPYKType METaJNIMYecKOW OCHOBBL. BiusHWe yriepojia M ITOCTOSIHHBIX
IIPUMECEH Ha CBOMCTBA YyT'yHa.

Benblit ayryH, ero cocraB, CTPYKTypa, CBOMCTBa, 001acTh IPUMEHEHHS.

OcHOBHBIE BUJIIBI YYTYHOB JUIS OTJIMBOK (Cepbli, BBICOKOIPOYHBIN, KOBKHM, C
- BEpMUKYJSIpHBIM rpadutom): dopma rpadura, CTPYKTypa METaIMYECKOH OCHOBEL,
COCTaB,MEXaHWYECKHE U TEXHOJIOTHYECKHE CBOMCTBA, TEXHOJIOTHS MOIyYeHUs, MapKH,
o0racTy NpUMEHEHUsL.



Tema 2.9. IIBeTHBIE METALIBI H HX CIIABBI
Mens, ee cBolicTBa, 0011aCTh MPUMEHEHMS, MapKUpoBKa. CIUIaBbI MeTH:
naTyHH 1 OpoH3bl. X kinaccudukaius, cocTas, CBONACTBA.
AmoMuHHH, ero  cBoiicTBa, o00macTH  NpPUMEHEHHsS,  MAapKHPOBKA.
Knaccudukaims aqroMUHHEBBIX CIUIABOB, UX COCTAB, CBOMCTBA.
AHTHQPHUKIIMOHHBIE (TIONIINITHUKOBEIE) CIUTaBbl: 6AOGOHTEI, CIUIABEI HA OCHOBE
alOMUHMS ¥ MeIH, aHTH(QPUKUMOHHEIE 4yryHEl. OCHOBHEIE TpeGOBaHWS,
IpeBbABIAEMEIE K aHTH(QPUKIMOHHEIM cIuiaBaM. COCTaB B MapKHUPOBKA.

Tema 2.10. Kopposust meTaiioB

Tuner ¥ BUABI KOPPO3WH, HX CYIIHOCTh. MeTOABI 3alllUTEl METALUIOB OT
KOPPO3WM: HAHECeHHE 3alllUTHBIX ITOKPHITHH;, NPUMEHEHHE 3JIEKTPOXHUMHYECKOM
(IpOTEKTOPHOM) 3alUTH]; U3rOTOBIEHUE CIEIUABHBIX AHTHKOPPO3SHOHHEIX CILIABOB
IIyTEM JIETHPOBaHM UX 2JIEMEHTAMH, TTOBBIIIAIOI{MMH KOPPO3HOHHYIO CTOMKOCTE.

Pasnes 3. Hemeraninyeckue KOHCTPYKIHOHHbIE MAaTEPHAJIbI

Ilmactmaccel.  Kiaccudukamus mo  cocTaBy: TPOCTEIE M CIOYKHBIE
(KOMITO3MIIMOHHBIE); 10 PEaKIMH HA HATPEB: TEPMOPEAKTHBHEIE M TEPMOILIACTHYHEIE;
II0 BUTy ¥ COCTaBY HAIlOJIHUTENIEH: CIIOUCTHIE, TUCTOBBIE, BOIOKHUCTHIE, IIOPOIIKOBEIE,
ra30HAIOJHEHHBIE; II0 Ha3HAYCHWIO: KOHCTPYKUMOHHBIE, JJIEKTPOTEXHUYECKHE,
(PUKIHOHHEIE.

TepmoruracTuvHbIe UTepPMOpPEaKTUBHEIE IIaCTMACCHI. Cocras,
(Qu3MKOMeXaHWYeCKHe CBOHCTBA, Ha3HAYEHHE IUIACTMAcC, Hauboliee IIHPOKO
IIPUMEHSAEMBIX B MaITMHOCTPOeHUH. Crioco0bl M3rOTOBIEHUS H3ISIHIA U3 TUIACTMACC.

Paznen 4. JIuteiiHoe NpOU3BOACTBO
Tema 4.1. O6mmue mo10:kKeHN

CymHrocTs nuTeiiHoro npousBonctsa. Onepaluy MOMydeHus JIUTOM 3ar0TOBKH.
JlocTonHCTBAa M HEIOCTATKH JIUTEHHOTO ITPOM3BOJCTBA [0 CPABHEHHIO C APYIMMH
cocobaMH TONyuYeHHs 3aroToBOK. OpPMOBOYHBIE M CTEpPXKHEBBIE MATEPHANBI, HX
HaszHauyeHre. DOPMOBOUYHEIE U CTEPIKHEBEIE CMECH, MX COCTaB, MPENbsIBIIIEMbIe K HAM
TpeGOBaHUS.

Tema 4.2. CneunanbHbie cIOCOOBI JINTHS

Haznauenne u knaccuduKanus CreHalbHbIX CIIOCOOOB JIUTHS: JINTHE B KOKHJIb,
IIEHTPOOEIKHOE JIUThE, JIUThE IOJ NABICHHEM, /UTHE 10 BBIILIABISEMBIM MOJIEIIM,
JuThe B 000s10uKOBBIE (opMbl. CyIMHOCTH Ppa3IMYHBIX CIIOCOOOB JIHTHI, WX
IPEeUMYIIECTBA, HEIOCTATKH B 00JIaCTH TPUMEHEHHUS.

1

Pa3nen 5. O6paboTka MeTa/1JI0B AaBJIeHHEM
Tema 5.1. OcHOBBI TeOpHH 00paGOTKH METAJJIOB XaBJIeHHEM

Knaccudukanus crnocoboB o0paboTKu MeTauIOB HaBiieHHeM. llmactuyeckas
nedopmarliys, ee BIUSHHUE Ha CTPYKTYPY U CBOMCTBa METaJIOB. XOJOJHAs U ropsdas



Aepopmanus meTamioB. Hakmenm meramia npu mmactudeckoit medopmarmu. CBs3b
TeMIIepaTyphl PEKPHCTAIIH3AIUY C TEMIIEpaTypoit 00paboTKH JaBiIeHHEM.

Tema 5.2. [IpokaTka
CylHOCTh NPOKAaTKH, OCHOBHBIE €€ BHABL IIPOAYKLHs IIPOKATHOTO
npousBoncTea. IIpokarHble cTaHBl, MX KiaccubUKaius, KOHCTPYKIHMS, Ha3HAUYEHHUE.
IIpoxaTHBIE BaNKH.

Tema 5.3. IlpeccoBanue u BoJI0OYeHHE
CymHocTs npeccopanus 1 Bonodenus. [IpoayKuusl, nomydaeMas mpeccoBaHueM
1 BollO4eHHEM. MeToasl npeccoBanus. MHCTpyMEHT u 06G0pyIoBaHue, TpUMeHIeMbIe
IIPH TIPECCOBAHMH U BOJIOYEHHH. TE€XHOIOTUIECKHE CXEMBI IPECCOBAHMUS ¥ BOJIOYCHHS.

Tema 5.4. Xosoguasi iTaMIoBKa

XonosHas JIMCTOBAas INTaMIIOBKAa: JOCTOMHCTBA, OOIAacTh INpPUMEHEHHS,
NPUMEHAEMBIM MaTepHal, 000pyI0BaHHe ¥ HHCTPYMEHT.

OcHoBHbIE OMEpaliy XOJOJHOM ITAMIIOBKY. PasiennTensHbIe onepalyy: pe3ka
Ha HOXHMIIAX, IPHUMEHSEMBIE HOXHHUIBI;, pe3ka B IITaMIax — OTpe3Ka, BBIPYOKa,
npoOuBKa, paboYMi MHCTPYMEHT; packpoii MeTamia. DOPMOM3MEHSIONIHE ONePaIn:
ruOKa, BBITSKKA, OTOOPTOBKA, MX CYIHOCT. Pa3sHOBHMIHOCTH XOJNOIHOM 06BEMHOlM
IITAMITOBKH: XOJIOLHAs BBICAJKa, XOJOIHOE BBINABIMBAHHE, XOJIOHHAS OOBEMHAS
(GopMOBKa, UX CYIIHOCTh U Ha3HAYECHHE. -

Paznen 6. CBapouyHoe NpOH3BOACTBO

OcuoBel cBapku. IloHATHE cBapHBaeMOCTH. XapaKTEPHUCTHKA CBAPUBAEMOCTH
METaJJIOB U CILIABOB. Biusanue cojepxkanus yrireposa u JIETHPYIOIIUX 3JIEMEHTOB Ha
CBapHBaeMOCTh CTaleil. THIBl CBapHBIX COEAMHEHMHM THIIBI CBAapHBIX IIBOB
(CTBIKOBEIE, TABPOBEIE, HAXJIECTOYHBIE, YIIIOBBIE).

CymHocTs 311eKTpoayroBoii cBapku MeTaioB. CBapoyHas Jyra, HCTOYHHKH ee
-nuTaHusA. CBapoYHEIE 3JIEKTPOJABl M CBApOYHAs JIPOBOJIOKA. PydHas myrosas cBapka.
DJIeKTPOyroBas CBapKa B Cpe/ie 3all[UTHEIX Ia30B.

ONeKTpoAyroBast pe3Ka MeTaJlIOB.

CyIHOCTs IpOLIECCOB CBapKH JaBieHHeM. To4YedHas, INOBHAs H CTHIKOBAs
CBapKH, 00J1acTh IPUMEHEeHHUs, 000py10BaHME.

CymHocTs 1 007aCTh IPUMEHEHHs ra30BOM CBApKH M PE3KH METAIOB. [ asbl,
NpUMEHsEMBIE IIPH CBapke M pe3ke. TexHoiorus, o0OpyJOBaHHE H ammaparypa,
IpUMEHsIeMast IIPU ra30BOH CBapKe U pe3Ke.
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KPUTEPHUU OIEHKHA BCTYIIUTEJBHOI'O NCIIBITAHUS
BerynurensHble HCIBITaHKA IPOBOASTCS B IUCEMEHHOH (hopMe.
OK3aMeHAMOHHBI OUIIET CONEPIKUT 5 BOIPOCOB.

Kaxzplii Bompoc orieHuBaeTcs B 6a/Uiax B COOTBETCTBHH C IpeICTaBIECHHBIMH
KPUTEPHIMH.

Ouenka 3a 3amaHHe 10 3K3aMEHAIHOHHOMY OWwIeTy NpPOU3BOAMTCA IIO
AecsTHOAIUILHOM IIKaJle M COCTOUT U3 CyMMBI 6aJIIOB 33 KayK It BOIIPOC.

O1meTka B Ilokazarenu oneHku
Oauax

0 (moms) Ortxka3s ot orseta. Her orBeta; Hemomnoe (1o 15%) uznoxenue
MaT€pHajga C MHOTOYHMCIEHHBIMU CYIIECTBEHHBIMU OIMHOKAMM
(ecThb OTBET, HO He IO CYyWIECTBY BONPOCA, TO €CTh OTBET IO
APYroMy BOIPOCY NPOTrPaMMEI IIPEMETA).

1 (onun) HacTHYHBIA WM MOBEPXHOCTHEIA (He MeHee 15%) oTBeT mo
CYLIECTBY BONPOCa, 0e3 CYLIECTBEHHBIX OIIMOOK; OTCYTCTBYIOT
HeoOXonuMEle (OPMYIIBI, IPaQuKM, PHCYHKH ¥ UX TOSCHEHHS.
OcosnanHoe BocmpousBeneHne Gomblieif gacT IIPOrpaMMHOr0
y4eOHOro MaTepualia, HallM4Ke HECYIECTBEHHbIX OMHIOOK.

2 (nBa) llonHeld oOTBET MO CymEcTBY BOIpOCa, C HEe0OXOIUMBIMHU
dopmynamu, rpadukamu, pECYHKaMH M HX MOSICHEHUSIMH, HO
Oe3s cymecTBenHbIXx omm6oK. IIoNHOE CHCTEMHOE 3HaHuEe |
M3JI0XEeHHE y4e6HOro MaTepHala, OIMCAHHE, KaK OCHOB, TaK
AeTaNell paccMaTpuBaeMOM TEMEI, OTCYTCTBHE OIMMOGOK IIO
CYILIECTBY BOIIPOCA.




