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1. IlepeyeHb T1UIAHMPYEeMBIX pe3yJbTATOB O0y4YeHHMsl 1O [AUCHHUILUINHE,
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTUKEHHUS KOMIIeTeHIUil

Komnerenuus Coaep:kanue KOMIeTeHIHH HNuagukatop Coaep:kanue MHAUKATOpPA

JleMOHCTpHpYeT 3HaHHE OTEYECTBEHHBIX H
3apyOeXKHBIX  JOCTHXXECHHH  HAyKd W

Criocoben paspabareiBats | OITK-1.1
TeXHUKH B  00JacTM  NPOHM3BOACTBA
3¢ PEeKTHBHYIO CTpaTeTHIo,
MIPOLYKTOB TUTAHUS
OIIK-1 MHHOBAIIMOHHYIO NOJIUTUKY U
OmnuceiBaeT TEXHOJIOTUYECKOE
KOHKYPEHTOCIIOCOOHbBIE KOHIICTILIUH 060DV IOBAHHE " S
TIPEeATTPHUATHSI OIIK-1.2 PyA p p
TEXHOJIOTUYECKUX IIPOLIECCOB

IMPOM3BOJACTBA ITPOJAYKTOB ITUTAHUA

2. MecTo IMCHUIVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPpaMMbl

JIMCLHIUILIMHBI (mpakTuKwn), | MeToom10rys, OpraHu3aiis 1 NpeiCTaBIeHUe HayYHOTO
MPEIIECTBYIOIINE M3yueHuro | MCCICAOBAHNA

JUCLHUIUINHEI, pe3yabTaThl

OCBOEHHUS KOTOPBIX HEOOXOIUMBI

s OCBOCHHUS JTAaHHOU

JICIUTUIAHBEI.

Jucrumiveel  (IpakTUKK), i | MEkeHepHOe OpeanpuHUMAartensetso, IIpepmumnnomuas

KOTOPBIX PE3yJbTaTbl OCBOCHUSA IMpaKTUKa, B TOM YHUCJIC HAYYHO-UCCICAOBATCIbCKAs
pa60Ta, HpOGKTHO-TeXHOHOFI/I‘{eCKaH ITPAKTHKA,

AHHOU UCIATUINHBI oyayT

A 6 At YAy [IpoekTHble pelieHus peanu3aluyd TEeXHOJOTHYECKHX
HEO XO'HI/IMBI’ Kak BXOHHBIe HpOHeCCOB ITUIIIEBBIX HpOI/I3BOI[CTB, TCXHOHOFH“ICCK&H
3HAHWA, YMCHUSL M BIAJCHUS VIS | ppaxTuka

X U3YUCHMU.

3. O0beM UCHMILIMHBI B 32a4YeTHBIX EIMHHIAX C YKa3aHHeM KoOJHYeCTBa
aKaJeMHYeCKHX YaCOB, BbIJCJICHHbIX HA KOHTAKTHYI padoTy 00y4arouerocs ¢
npenojaasareyeM (Mo BUIaM y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbLHYI0 padoTy
o0y4yarierocst

OOmmit 00beEM IUCHUILUINHEI B 3.€. /4ac: 4 / 144
dopma NpOMEKYTOUHOM aTTecTauuu: 3a4eT

Bunapl 3ansTHii, ©X TPYI10€eMKOCTH (Yac.) O0BbeM KOHTAKTHOM
®opma padoThI
o0yuenust Jlexmun JladopaTopubie | IlpakTuuecknme | CamocrosiTebHAsA o0y4arierocsi ¢
padoThI 3aHATHSA padora npenoaasareieM
(uac)
3a04Has 6 4 4 130 19

4. CoaepkaHue IMCHUILVIMHBI, CTPYKTYPHUPOBAaHHOEe MO TeMaM (pa3gejam) ¢
YKa3aHHEeM OTBeJAE€HHOr0 HA HUX KOJHYECTBA aKaJeMHYEeCKMX YacOB M BHU/I0B
Y4eOHBbIX 3aHATHH




dopma obyueHunn: 3ao04yHan
Cemecmp: 2

JlekunoHHbIe 3aHsATHA (64.)
1. Ilonstus marepuasoBegeHuss. OCHOBHbIe WeJqH M 32Ja44 H3YYEHUSA
MaTepPHAJIOB. {JIEKIHUA C pa300poM KOHKpeTHbIX curyauuii} (24.)[1,2,3,5,7] 3anauun
MaTepUaIOBEICHUsl, OCHOBHbIe TOHATHSA. Kraccupukamuu wmarepuanoB. CBA3b
CTPYKTYpbl MATEPHAIIOB C MX CBOMCTBAMH. MEXaHMYECKHE CBOWCTBA MAaTEpPHUAJIOB:
TBEPAOCTh, yAapHas Bs3KOCTh. [ledopmanus u paspylieHue MarepuanoB. YIpyras u
iactuueckas aedopmaiius, e€ peanusanus pasidyHbIX ypoBHsX. Haknén m tekcrtypa
nedopmar. CBepXIIACTUYHOCTh METAJIOB M CIUIaBOB. PazpyllieHue MeTasios.
ATOMHO-KpHUCTAIIIMYECKAsl CTPYKTYypa MeTaioB. JledeKkThl KpUCTainyeckon permeTKu
metaioB. ubdysus. IlepBuunas xpuctamimsainus wMertamioB. [lonumopdubie
IIPEBpALLECHUS.
2. ®a3pl B MeTA/UIaX U CIUIABaX {JIEKIUA ¢ Pa300poOM KOHKPETHBIX CHUTyaIluWii}
(24.)[1,2,4,7] [marpamma (a30BOro paBHOBECHsS W CTPYKTypa CIUIaBoB. Da3oBbIe
MPEBPAIICHUS B CIUTaBaX B TBEPAOM cOCTOSTHUU. KOMIOHEHTHI U (pa3bl CriIaBa jKene30—
yriepoa. JluarpaMmma COCTOSIHUS KENe30—yriepola. BiausHue yriaepona U MOCTOSTHHBIX
IIPUMECEN Ha CBOMCTBA cTanu. Jlerupyroniue 3neMeHTsl B cTaIH. CTPyKTYpPHBIE KJIACCHI
JETUPOBaHHbIX  CTaled. BiwnsgHue HarpeBa Ha  CTPYKTypy M CBOMCTBa
ne(OpMHUPOBAHHBIX METAUIOB. Bo3BpaT M MOAUTOHU3ALMS, PEKPUCTATUIM3ALMS.
XonoaHas U ropsyas AepopMarius.
da3zoBble npeBpanieHus npu HarpeBe. Poct 3epHa ayctenuta npu HarpeBe. OOmias
XapaKTepUCTHKAa  NPEBpAllCHUs  NEPEOXJAKIAEHHOro  aycreHuta.  llepiutHoe
npeBpanieHre. MapTeHCUTHOE TMpEBpAlCHUE B CTalIW. BEMHUTHOE MpEeBpallCHHUE.
N3oTepmuyeckoe mnpeBpallleHUE ayCTEHHTAa B JIETUPOBAaHHBIX crajsix. [IpeBpaiienue
ayCTEHUTa MpU HenmpepblBHOM oxjaxaeHuu. Otnyck cranmu. Omxur [ u I pona,
3aKajka, OTIYCK, TepMoMexaHuyeckas oOpaboTka ctanu. [loBepxHOCTHas 3aKaika
ctamu. OOImass XxapakTepUCTUKA MPOIIECCOB XUMHUKO-TEPMHUUECKOM 0OpabOTKH CTaju.
[lemeHTanus, a30THPOBAaHWE, HUTPOILIEMEHTANMS, I[MAHUPOBAHHWE, OOPHUPOBAHUE,
CIIIMLIMPOBaHUE, TU(PPY3NOHHOE HACKHIIICHNE APYTUMHU dJIEMEHTaMHU
3. KOHCTPYKIMOHHBIE CTAJIHU U CIVIaBbl. YyryHbl. AJIOMUHHUH, Me[b U CILUIABbI HA
HX OCHOBe {JIeKIUA ¢ pa300pOM KOHKPETHbIX cuTtyauui} (24.)[1,2,8] Yraoeponucrsie
KOHCTPpYKIIMOHHBIE  cTanu. CrpourtenbHble cramu. CTaam ¢ NOBBIILICHHOU
00pabaThIBAEMOCTBIO  PE3aHUEM. LleMmeHTUpyeMble  JIETUPOBAHHBIE  CTaJH,
MAaIlMHOCTPOUTENBHBIE  yIy4dIIaeMble, MapPTEHCUTHOCTAPEIOIIKNE BBICOKOIIPOYHBIE,
PECCOPHO-NIPYKUHHBIE, IIAPUKONOAIIMITHUKOBBIE, H3HOCOCTOMKUE ayCTEHUTHBIE,
KOPPO3MOHHOCTOMKHE M KAPONPOYHBIE CTaly U CIUIaBbl. IHCTpyMEHTAJIbHBIE CTAJIH.
Cramum nmns pexymiero uHcTpyMenta. llltammoBele cranmu s aedhopMUpOBaHMS B
xonomHOM  coctosinud.  llpomecc rpadurtmzaruum  Cepblii ¥ Oenblid  YyTyH.
BricokonmpouHsIil UyTyH ¢ MapoBUIHBIM rpadutomM. KoBKHil 4yTyH.
’Kaponpounble ctanu. MarHuTHbIE CTalu U CIjiaBbl. CTalM U CIUIABbI C BBICOKUM



AIEKTPO-CONMPOTUBIICHUEM  JJIsI  HAarpeBaTeNbHBIX  BJIEMEHTOB. AJFOMUHHMN.
Knaccuduxarus airOMUHUEBBIX CIUIABOB. Tepmudeckas oO0paboTKa aTrOMHUHUEBBIX
crutaBoB. Tutan. Krnaccudukaiuss TUTaHOBBIX CIUTaBOB. Tepmmueckass 00paboTka
TUTAHOBBIX CIIaBOB. Menb. CriyiaBbl Ha OCHOBE MEJIH.

Meranmnuyeckue, HEMETAUIMYECKUE W METAJUIOHAIOJHEHHBIE KOMITO3MI[MOHHBIE
Marepuainbl. [lokpeiTHsi Kak crnocoO TMOBBIIEHUS] HSKCILTyaTallMOHHBIX CBOMCTB
MarepuaioB. "YMHbIE" MaTepUabl.

IpakTuyeckue 3ausaTus (44.)
1. B3auMoCBs3b '"'CTPYKTYypa-cBoiicTBa'" XKeJ1e30-yriiepoanucThiX CIIaBoB. OCHOBBI
MatepuajioBeiaenusi. {rpenmur} (24.)[1,2,3,4,5,6,7,8] Omnpeneneuue dazoBoro
COCTaBa KeJIe30-yIIEePOJUCTHIX CIUIAaBOB 1O MHUKPOCTpyKType. IIpornosmpoBanue
(U3UKO-MEXaHUUECKUX CBOMCTB.
2. Meroauka BbIOOpa MaTepuaja W pa3padoTKa TEXHOJOTHMH €ro TepMH4YeCKOu
00padoTKu IS H3rO0TOBJIEHUS aeraJjen {3BpUCTHYECKasA Oecena}
(24.)[1,2,3,4,5,6,7,8] PazOuparoTcs TPUHIUIBI ¥ METOJHMKA T0A00pa ONTHUMAIBHBIX
MaTepuagoB il M3TOTOBJICHUS KOHKPETHBIX JETAIe M TMPUHIUIBI OIpEIeICHUS
TpeOyeMOi 3alIUTHO-YIIPOYHSIONIEH 00paboTKI

JlabopaTopHblie padoTshI (44.)
1. IlpounocTs mMaTepuanoB {padora B Mauabix rpynnax} (24.)[1,4] Omnpenenenue
XapaKTePUCTUK MPOUYHOCTH, YIPYTOCTH U IUIACTUYHOCTH MATEPUAIIOB MPHU PACTIKEHUU
u cxkaruu. OnpeneneHue TBEPAOCTU. TBEPAOCTh Kak MEpPa IPOYHOCTH
2. MertaJsiorpagus. Crpykrypa CTaJIN. {umMuTanUNA} (14.)[1,2,3]
Merannorpaduueckue uccieaoBaHus, 000pyJI0BaHUE U METOIUKH, TIPUMEHSIEMBIC IS
WCCIIEIOBAHUS CTPYKTYPbl METAJIIOB
3. Meramunorpagus. Crpykrypa uyryHa. {padora B MajbIX TIpynmax}
(14.)[1,2,3,4,5,6,7,8,9] Meramnorpadpuueckue HccieAOBaHUsA, OOOPYJIOBaHHE U
METOIUKH, IPUMEHSEMbIE JIJIS1 UCCIEAOBAHUS CTPYKTYPbI METAJIOB

CamocrositesibHas padora (1304.)
1. IlpopaboTka Teopernueckoro martepuasia(1184.)[1,2,3,4,5,6,7,8,9] PaGora c
KOHCITEKTOM JICKIIUH, y9€OHUKOM, Y4€OHBIMU TTOCOOUSMHU, TPYTUMHU UCTOUHUKAMHU
2. lToaAroToBKa K NMPaKTHYECKUM 3aHATHAM U Ja0OPaTOPHBIM padoTam, BKJIIOYasi
MOJArOTOBKY 0TY€TOB 10 JiabopaTopHbIM padoram(84.)[1,2,3,4,5,6,7,8,9]
3. [loaroroBka Kk 3auéry, ciaua zauéra(4u4.)[1,2,3,4,5,6,7,9]

5. IlepeyeHb Y4eOHO-METOAUYECKOTO OOeCIeYeHUS CAMOCTOSITEJIbHON PadoThI
o0y4aromuxcs 1Mo TUCUUILIHHE



Jlist kaxxaoro oOydaromierocsi 00ecredyeH WHAMBUAYaJbHBIM HEOrpaHUYeHHBIN
JOCTYIl K  DJIGKTPOHHO-OMONMMOTEUHBIM  cucTteMaM: JlaHb, YHHBEpPCHUTETCKas
Ooubnuoreka OH-TAWH, dJeKTpoHHOW Oubnmoreke AnTI'TY ©u K 2IeKTpOHHOMN
nH(OPMAITMOHHO-00pa30BaTeILHOM Cpeie:

1. Comunes, HO.II. MarepuanoBeneHue: NMPUMEHEHHE W BBHIOOpP MaTepHaioB /
FO.I1. Connues, E.N. bopsenko, C.A. Bonorxxanuna. — Cankr-IlerepOypr : Xumusaar,
2020. — 200 c¢. : wma — Pexum pgocryna: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=102722 (nara obpamenus: 02.03.2021).
— ISBN 978-5-9388-361-5. — TekcT : 31€KTPOHHBIN.

2. lonckux, C.A. OCHOBBI COBPEMEHHOI'0 MaTepUATIOBEICHUS: YUueOHOE Tocooure
JUISL CpeTHUX TpOo(eCCUOHANIBHBIX M BBICIIUX Y4eOHbIX 3aBenenuit : [16+] / C.A.
Honckux, B.H. Cémun ; mox o6m. pexa. C.A. Jonckux. — Mocksa ; bepnun : JIupexr-
Memuna, 2020. — 175 c¢. : un. — Pexum pgocryma: mno mnoanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=571874 (nata obOpamenus: 02.03.2021).
— bubmmorp. B xH. — ISBN 978-5-4499-0524-6. — DOI 10.23681/571874. — Tekcr :
AIEKTPOHHBIM.

3. UBanoB C.I'., I'yppeB M.A. Xumuko-tepmudeckass oOpabOTKa W 3alUTHO-
YOPOYHSIOIIME TMOKPBITUS [DIEKTpOHHBIA pecypc]: Meroauueckue yka3aHUS.—
DIIEKTPOH. JaH.— bapnaymn: Antl'TY, 2020.— Pexum JIOCTyTIA:
http://elib.altstu.ru/eum/download/mtio/Gurjev_ CHT mu.pdf

6. Ilepeyennb y4eOHOM JTUTEPATYPbI
6.1. OcHoBHas nuTEpaTypa

4. [1noxoB, A.B. ®u3nueckre 1 MEXaHUUYECKHE CBOWCTBA MAaTEPUAIIOB : YUYCOHUK
: [16+] / A.B. Ilnoxo, A.W. Ilomemtox, H.B. IlmotHukoBa ; HoBocuOupckwmii

rOCYJapCTBEHHBIM TexHUUYeckud yHuBepcuteT. — HoBocubupck : HoBocubupckuii
roCyapCTBEHHBIA TeXHUYECKU yHuBepeuret, 2018. — 342 c. : wi., Tabn. — (Y4eOHUKHN
HI'TY). — Pexum JOCTyIIa: o MTOJITHUCKE. — URL:

https://biblioclub.ru/index.php?page=book&id=575603 (mata obOpamenus: 02.03.2021).
— bubnmorp. B kH. — ISBN 978-5-7782-3547-2. — TekcT : 31€KTPOHHBIN.

5. Cnecapuyk, B.A. O6opynoBanre MUIIEBBIX MPOU3BOJICTB : y4eOHOE MOCOOHE :
[12+] / B.A. Cnecapuyk. — Munck : PUIIO, 2015. — 371 c. : cxem., wi. — Pexum
noctyna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=463685
(mara obpamienus: 25.04.2021). — bubnuorp. B kH. — [SBN 978-985-503-457-6. — Tekct
. DJICKTPOHHBIN.

6.2. JlononHuTeNbHAS IUTEPATYpa

6. Xamutona, E.K. O6opynoBaHue nuiieBbIx MPOU3BOJICTB : yueOHOE TTocoOue :
[12+] / E.K. XamuroBa. — Munck : PUIIO, 2018. — 248 c. : cxeMm., ui. — Pexum
nocryna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=487985
(mara obpamenusi: 25.04.2021). — bubnuorp. B ka. — [SBN 978-985-503-736-2. — Tekct
: DJICKTPOHHBIU.

7. KoHcTpyrpoBaHre TEXHOIOTUYECKUX MAITUH: CUCTEMHBIN MOIX0: yueOHOoe



nocobue s By3oB / [.®. Ilpokodwre, H.FO. MukmoBumk, E.A. Mocees, T.B.
[IBetkoBa ; CeBepHblii (ApkTHueckuii) QenepanbHbIi yHUBEepcuTeT uM. M. B.
JlomoHocoBa. — Apxanrenbck : CeBepHblil (ApkTUdeckuil) deaepanbHblil YHUBEPCUTET
(CADY), 2015. — 255 c. : win. — Pexum pocryna: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=436380 (mata obOpamenwus: 25.04.2021).
— bubnuorp. B kH. — ISBN 978-5-261-01066-1. — TeKcT : 32JIEKTPOHHBIH.

7. IlepeyeHb pecypcoB HH(POPMALUOHHO-TEJEKOMMYHHUKAIIMOHHOM  CeTH
«HTEpHET», HEOOXOAUMBIX JIJISl 0CBOEHH S JUCHUILTUHBI

8. https://metallicheckiy-portal.ru - [lentpanbubiii MeTaiTnueckuit noptrayin PO

9.  http://univertv.ru/video/matematika/ -  (OTkpbITBIA  00pa3oBaTENbHBIN
Bueonopran UniverTV.ru. Obpa3zoBaTenbHble GUIBMBI Ha pa3TUYHBIE TEMbI. JIeKnu B
BEIYIINX POCCUUCKHX W 3apyOexHBIX By3ax. HaydHas koHdepeHIMs WIM HaydHO-
MOITYJISIPHAS JICKITHS 10 MHTEPECYIOIIEMY BOIIPOCY).

8. ®oHA OIEHOYHBIX MAaTEePpHAJIOB /Uil TMPOBeJCHHUS TEKYyIlero KOHTPOJS
YCIIEBA€MOCTH M MPOMEKYTOYHOM aTTecTAlNH

ConepxaHue  NOPOMEXKYTOUHOM  aTTeCTallMd  pPAaCKPbIBAETCA B KOMILIEKTE
KOHTPOJIMPYIOIINX MAaTEpUANIOB, MPEAHA3HAYEHHBIX ISl TMPOBEPKU COOTBETCTBUSA
YpOBHSI TIOATOTOBKM T0 muciuiuinHe TpedoBanusmM DI'OC, koTopble XpaHATCA Ha
kadenpe-pazpadoruuke PI1J] B meuarnom Buae u 8 SUOC.

®onx  oueHouHbix MatepuanioB (OOM) mno gucUMIUIMHE TPEACTaBIEH B
IIPUJIOKEHUH A.

9. IlepeyeHb MH(POPMALHOHHBIX TEXHOJOTH, HCIO0Jb3yeMbIX IPH OCYIIECTBJICHUHU
o0pa3oBaTeJIbHOIO  mpouecca MO0 JAUCHMIUVIMHE, BKJIKYasg  INepevYeHb
MPOrpaMMHOro odecrnedyeHusi ¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

JUis yCHemHoro OCBOEHHs TUCHMIUIMHBI HUCHOJB3YIOTCS PECYpPChl AJIEKTPOHHONH HH(DOPMAIIMOHHO-
oOpa3oBaTeNbHON Cpebl, 00pa30BaTeNIbHbIE WHTEPHET-NOPTAJbl, IN00abHAS KOMIIBIOTEPHAs CETh
Wurepuer. B mnponecce u3yuyeHUs AUCLUUIUIMHBI TPOMCXOAMT HHTEPAKTHBHOE B3aMMOJEHCTBHE
oOyuJarolerocs ¢ MpernoiaBaTreieM yepe3 JINYHbIA KaOMHET CTyIeHTa.

Nenn Hcnoab3yemoe nporpaMmMHoe obecneyeHme
1 LibreOffice
2 Windows
3 Antusupyc Kaspersky
Nenn Hcnogab3yembie npodeccuoHaibHbIe 0a3bl JaHHBIX M HH(POPMALHOHHBbIE
CIIPaBOYHbIE CHCTEMbI
1 becrinatnas snextpoHHas Oubnnorexka oHinailH "EnuHoe OKHO K 0Opa3oBaTelbHBIM
pecypcam" s CTYJIEHTOB W TperojaBaTeliell; KaTalor CCHUIOK Ha oOpa3oBaTebHBbIC
untepHer-pecypesl (http://Window.edu.ru)
2 HanmonaneHas anekrponnas 6ubnuoreka (HOB) — cBoOoaHBIN AOCTYN YUTaTENEH K




Nenn Hcnonb3yembie npoeccuoHaJbHbIE 0a3bl JaHHBIX U HH(POPMAILIHOHHBIE
CIIPABOYHbIE CHCTEMBbI

¢donmam poccuiickux OubaHoTeK. COMEPKUT KOJUICKIIUH ONU(POBAHHBIX JTOKYMEHTOB
(KaK OTKpPBITOTO JOCTYIA, TAK M OIPAHUYEHHBIX aBTOPCKUAM IPABOM), a TaKKe KaTajor
u3aHui, xpaasimuxcs B oubimotekax Poccun. (http://H36.pd/)

10. Omnucanme  MaTepHATIbLHO-TEXHHMYECKON  0a3bl, HeOOXOAMMOWM  JJId
OCYIIECTBJIEHUS1 00Pa30BaTEJbLHOI0 MpoLecca M0 JUCUUILINHE

HaumeHoBaHMe cieliMaJIbHbIX NOMEIEHUH U MOMeNleH’il JJIsl CAaMOCTOATEIbHOM paﬁoTl)l

y4eOHbIC ayTUTOPUU JJIsl IPOBEJCHHs YIeOHBIX 3aHATUN

MTOMEIICHHUS JIJII CAMOCTOSITEIbHOM Pa0OThI

MartepualibHO-TEXHHUECKOe OO0eCredeHne W OpraHu3aius 00pa30BaTEIbHOTO
npoiiecca Mo JUCUUIUIMHE [Ji1 UHBAJIUIOB U JIUIl C OTPAaHUYEHHBIMU BO3MOMXKHOCTSIMU
3I0POBBSI OCYIIECTBISIETCS B cOOTBeTCTBUU C «IlonokeHnem 00 00ydeHUH WHBAIHIOB
Y JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSAMHU 3/I0POBBS».




