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1. Onucanne GpoHIA OLIEHOYHBIX CPEICTB (OLEHOYHbIX MATEPHAJIOB)

@DOHJ OIIEHOYHBIX CPEACTB (OLIEHOYHBIE MaTepHallbl) BKIIOYAET B c€0sl KOHTPOJIbHBIC 3a7a-
HUS U (WIM) BOMNPOCHI, KOTOPHIE MOTYT OBITh NMPEAJIOKEHbI 00yYarolmeMycsi B paMKax TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTeCTalliu MO JUCHUIUIMHE (MOJIYJI0). YKa3aHHbIE
KOHTPOJIbHBIE 3a/1aHUsl U (WJIM) BOMPOCH! MO3BOJISIOT OLEHUTh JTOCTHKEHUE 00YyYaroIMMCsl IIaHH-
pPYEMBIX pe3yJbTaToB O0YYEHHs MO JUCLUUIUIMHE (MOJYJII0), YCTAHOBJIEHHBIX B COOTBETCTBYIOLICH
paboueii mporpaMMe TUCIMIUIUHBI (MOIYJIs), a TakkKe cPOPMUPOBAHHOCTH KOMITETEHIIUM, YCTAHOB-
JICHHBIX B COOTBETCTBYIOLIEH OOILIEH XapaKTepHCTUKE OCHOBHOW IMpodeccHOoHalbHOW 00pa3oBa-
TEJIbHON IPOrPAMMBI.

[losiHBIE HAaMMEHOBAaHMsI KOMIETECHIIMM M MHIMKATOPOB HUX JOCTHMKEHHS IIPEICTABIICHBI B
001el XapakTEePUCTHKE OCHOBHOM MPO¢eCcCHOHAIBHOM 00pa30BaTEIHbHOM MPOTPAMMBEI.

2. OneHOYHBIE CpeIcTBA (OLIEHOYHbIe MaTepHaJibl) /JIsl MPOBeeHUS TEKYIero
KOHTPOJISI YCIIEeBAEMOCTH 00Y4YaIOIIMXCS M0 AUCHHUILIMHE (MOYJII0)

IlepeyeHb KOHTPOJIbHBIX 33IaHUH U (WJIH) BONPOCOB /ISl OLEHKH C()OPMHUPOBAHHOCTH
komnerenuu [K-9 (koHTpomMpyemblii HHIUKATOP AocTHKeHNs KomneTenmun [TK-9.1):

1. I3 mpencTaBiIeHHOTO CKCKa BHIOEPUTE MaTepUalIbl, OTHOCAIINECS K KJIACCy MPOCTHIX Be-
IIECTB:
a) METaJUIbI;
0) CIUIaBBI;
B) THJIPUTHI;
I') KapOUbIL.
2. U3 npeuioKeHHOTo CIUCKa BHIOEPUTE BEIIECTBA, OTHOCAIINECS K YIIepOJHBIM MaTepua-
Jam:
a) CHJIMKATHI,
0) UHTEpMETAJUTU/IbL;
B) (yJuIepeHsl;
') HUTPUJIBI.
3. TOHKOIJIEHOYHBIE MaTepuaibl OOBIYHO OTHOCAT K
a) HOJTb MEPHBIM 00bEKTaM;
0) OTHOMEPHBIM 00BEKTaM;
B) IBYyMEpHBIM 00BEKTaM;
T') TPEXMEPHBIM OOBEKTaM.
4. CxeMa BOCCTaHOBJICHHUS KeJe3a B IOMEHHOU Ieun
a) Fe203 > FesO4 —> Fe O —> Fe
0) Fe > FeO — Fe30s4 — Fe20s3
B) FeO — Fe203 — FesOs — Fe
5. HegocTtaTok IUThA B KOKWIb
a) Manast mpou3BOAUTEIHLHOCTh
0) KpynHo3epHucTtas cTpykTypa MeTajia
B) TpynoeMKOCTh U3TOTOBIEHUS CIIOKHBIX MO KOH(PHUTYpaAITUU M TOHKOCTEHHBIX OTIUBOK
) BBICOKast CTOMMOCTD M3TOTOBIICHUS] METALTHYECKUX (OPM
6. IIpouiecc BbIIaBIMBaHUs METalJIa HATPETOW MM XOJIOAHOM 3arOTOBKHM M3 3aMKHYTOM IO-
JIOCTU KOHTEHHEepa uepe3 OTBEPCTHE B MATPUIIE
a) I[IpeccoBanue
0) llITammoBka
B) Bonouenue
r) [Ipokarka
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7. Kpurepuii, 1o KOTOpoMy BBIOMpAeTCsi JUAMETP 3JIEKTpoAa MPU CBAPKE IIBOB CTHIKOBBIX
COEIMHEHU.
a) Tommmaa MUCTOB
6) Cuna Toka
B) KareT cBapHoro msa
8. Pacumdposate mapky natynu JIKC 80-3-3.
9. K kakoii rpynme MeTaioB IPUHAJUIEKUT MEJIb U €€ CIIIaBbl?
a) K 6iaroposneiM MeTamiom
0) K nBeTHBIM
B) K nerkum
r) K peaxosemenbHbIM
10. Kak Ha3bIBaeTcs CBOMCTBO, COCTOSIIEE B CIIOCOOHOCTU BEIIECTBA CYIECTBOBATH B pas-
JIMYHBIX KPUCTAIIIMYECKUX MOIUpUKAMSIX?
a) [Tomumopduzm
0) Uzometpus
B) AHM30TpONHUs
r) Texcrypa

IlepeyeHb KOHTPOJIBbHBIX 3aJaHMH M (WJIH) BONPOCOB VI OLeHKH C(hOpMHPOBAHHOCTH
xomnereHuu [K-9 (koHTpomMpyemblii HHIUKATOP A0cTHKeHUs1 KommneTenmun [TK-9.2):

1. K xakoMy KJ1acCy OTHOCUTCS Kepamuka, umeromas 5 — 30% nop?
a) TOHKas;
0) BBICOKOIIOpUCTAS;
B) rpy0asi.
2. Kakoil Tun KepaMuKu MOKET UCIIOJIb30BaThCs B AJIEKTPOHATpeBaTesIX ?
a) aJTFOMOCHIIMKATHI;
0) beppuTsr;
B) CUJTMIIU/IBL;
T') IEPOBCKUIBI.
3. Kakoro Tumna MeIbHHIIBI I TOTOTOBKH ITOPOIIKOB JIJIsl IIPOU3BOACTBA KEPAMUKH HUCTIONb-
3yI0TCS B OCHOBHOM B JIabopaTopusix?
a) TYpOOMEIIbHHUIIBL;
0) mapoBbIC MEILHHUIIBI;
B) CTpyiHHBIE METHHHUIIBI,
') MEJIbHUIIBI TUTAHETAPHOTO THIIA.
4. K KakoMy THUIy KPHUCTAJUTMYECKOW CTPYKTYphl OTHOCHTCSI MpPHUBEICHHAS >JIEMEHTapHas
SYeKa KPUCTAJUTMYECKOU peleTKu?

a) OLIK
0) 'K
B) ['TIY
5. MexaHnnyeckue CBOKWCTBAa MaTEpPUAIIOB 3TO —
a) CBoiicTBa, KOTOPBIE XapaKTEPU3YIOT MOBEJACHUE MATEPHAIIOB IO JACHUCTBUEM BHEIIHUX
MEXaHUYECKHUX CHII
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6) CaoiicTBa, ompeesieMble ¢ TTOMOIIBI0 MEXaHUYECKUX HCIBITAHUHN CIEIHAIBHO TOJI0-

TOBJICHHBIX 00pa310B
B) CBOIiCcTBa, 3aBUCSIINE OT CTPYKTYPhI MaTepuasia
r) CBoiicTBa, onpeaensieMble MPU CTATUYECKUX U JMHAMUYECKUX UCTIBITAHUN

6. Uto Takoe MukpoaHaauz?
a) OnpeneneHue TUIa KPUCTAIUTMUECKON PEIIeTKU
0) MccnenoBanue CTPYKTYpPBI C IIOMOIIIBIO MUKPOCKOIIA
B) Onpesenenrne MEXaHUYECKUX CBOMCTB HA MUKpOOoOpa3Iax

r) BersiBnenue Hanmuus cepsl 1 pocdopa B crimaBax
7. OnpenenuTe Mo AUarpaMmme pacTsKEHUS! HU3KOYTIEPOJUCTON CTaJId MPEAes NPOYHOCTH HA
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8. Uto Takoe MoauduiupoBanue?
a) Mcronp3oBaHue CrieNMaIbHO BBOAMMBIX B JKUAKHI METAJT BEIIECTB C B0 MTOTYyICHUS

MEJIKO3EPHUCTON CTPYKTYPBI

0) 3meHeHne KpUCTAIIIMYECKOro CTPOCHHUS U CBSI3aHHBIX CBOWCTB
B) I[Iporecc 3aposkaeHUs ¥ POCTa HOBBIX 3€PEH C MEHBIIUM KOJIMYECTBOM Je(PEKTOB CTpoOe-

HUsA
9. Uro o3HauaeT JIMHUS «IMKBUIYC» Ha aAuarpamme (ha30BOrO paBHOBECHS TBOWHBIX CILIA-

BOB?

B Y%

a) JIunuio KoHIla KpUCTAITU3alUN
0) JIuauro Havana KpUcTalIu3alnuu
B) JIMHUS MarHUTHOTO TPEBPALLECHUS
r) JIMHUIO BTEKTOUIHOTO MPEBPAILCHUS
10. Kakue xene30yriiepoaucThie CIIJIaBbl HA3bIBAKOTCSA YyTYHAMU?
a) Copepkanrue yriaepoaa 6osee 0,8%
0) Conepxarue yriaepoaa 6omuee 0,02%
B) Conepskamue yriepoaa ot 2,14 no 4,13%
r) Conmepxarniue yriepoaa oonee 4,13%

IlepeyeHb KOHTPOJIBLHBIX 3aJaHUI M (MJIH) BONPOCOB VI OLeHKH C(OpMHPOBAHHOCTH
kommnereHiuu [TK-9 (KoHTpoJMpyeMblii HHANKATOP AocTHKeHUus: kKomnerenuu ITK-9.3):

1. Me3omnopucThie MaTepralibl UMEIOT TUAMETP TOp MOPSAKA:
a)3—5HuM,;
06) 5 —50 HMm.;



B) 50 — 100 M.
r) 100 — 500 aM.
2. K xakuM MeTo1aM TOTy9YEHHUsI TOPUCTHIX MaTEPUATIOB OTHOCUTCS TEIUIATHPOBaHME?
a) XUMHYECKHUM;
0) husmueckumM;
B) 2JIEKTPOXUMHUYECKUM.
3. B kakoM MeTojie MOy4eHUs MOPUCTHIX MAaTePHaIOB MCIIOIB3YETCS THIPOIIN3 ATKOKCHIIOB
METaJUIOB U KPEMHHUSA?
a) TPaBJICHHS C TIOMOIIBIO JIA3E€POB U TSHKEIIBIX YACTHIL;
0) BbIJENICHHS Fa30B B X076 XUMUYECKON peakiuH;
B) TEIIATUPOBAHUS;
T') BJIEKTPOXUMUYECKOM METOJIE.
4. Ykaxxute BUJ TEPMUUECKUI 00pabOTKH.

& 8 ne
Boidepmna flédd
5 3
< &
¢ %
i L, MuH
a) 3akanka
0) Omxur
B) OTtmyck

r) Hopmanuzamms
5. Kak Ha3pIBaeTCsl CTPyKTypa MPECTABIISAIONMAs COO0M MepecChIICHHBIN TBEPIBIA PacTBOP
yraepoza B o - sxesne3e?
a) Maprencur
0) LlemeHTHT
B) ®eppur
r) AyCTCHHT
6. Uto Takoe naTyHb?
a) CrutaB Meiu ¢ IMHKOM
0) CrunaB xelie3a ¢ HUKEJIeM
B) CrutaB Meziu ¢ 0JI0BOM
r) CriaB altoMUHUS C KPEMHUS
7. YKaxuTe MapKy CTaj, UCIIOJIb3YyeMYIO JIJIsl H3TOTOBIICHUSI HAMMWIbHUKA.
a) P18
0) V12
B) 9XC
8. BpenHoe BiusHUE, pa3BUBAIOLIEeCs H3-3a MOBBIIIEHHOTO COJEP>KAaHUS CEPhI B CTAJIH.
a) KpacHonomkoctb
0) XJ1aJHOJIOMKOCTD
B) OOpa3ytorcst (IIOKeHBI
r) BeI3bIBaeT XpynkocTs cTanu
9. Kakoil u3 mepedncieHHBIX B OTBETaX MATEPHAIIOB IMPEAMOYTUTEIICH JJISi M3TOTOBIICHUS
TOPMO3HBIX HaKJIaJ0K?
a) Texcronur
0) Bunwnimiact
B) ACOOTEKCTOIUT
r) CTEKJIOBOJIOKHUT
10. Arperat aJis BBITIJIAaBKH YyTYHA:



a) MapTteHoBcKas neyb
0) lomenHnas neynb
B) Kucnopoausiii koHBepTep

3. OneHoYHbIE cpecTBA (OLEHOYHbIE MATEPHUAJIbI) /IJIsl IPOBEAEHUsI TPOMeEKY-
TOYHOM aTTeCTAIMU 00YYAIOIIMXCS MO JUCIHUIUIMHE (MOYJII0)

IlepeyeHb KOHTPOJIbHBIX 33IaHUH U (WJIH) BONPOCOB VISl OLEHKH C(POPMUPOBAHHOCTH
komnerenuu [K-9 (koHTpomMpyemblii HHIUKATOP AocTHKeHNs KomneTenmun [TK-9.1):
1. VI3 npencTaBieHHOTO CIIUCKA BEIOEPUTE MTOPUCTHIE MATEPUAIIBL:
a) COpPOCHTBHI;
0) cTekua;
B) KOMITO3UTHI;
I') IUPOIIEKTPUKH.
2. K xakoMy NpUHIUIY CO3/1aHUS HOBBIX MAaTE€PHAIIOB OTHOCUTCA KOPpeKUUs (yHKIHMOHAb-
HBIX XapaKTEPUCTHUK 3a CUET JIETMPOBAHUS WU CO3/1aHUsI KOMIIO3UTOB.
a) CTpyKTypHOTO JU3aiiHa;
0) Cunepreruyeckoro 3 dexra pa3nuaHbIX PU3NKO-XUMUIECKUX BO3CHCTBU;
B) MeTtacTtaOmipbHOr0 MHOTOOOpasus
r) XMMHYECKOTO, CTPYKTYPHOTO U (ha30BOTO YCIOKHEHHUSI.
3. Kakoii yron Bo BpeMs mpoliecca 0JJHOOCHOTO MPecCOBaHUs MO3BOJUT CO3/1aTh HamboJee
IJIOTHYIO KEPAMUKY?
a) 30;
0) 45;
B) 60;
r) 90.
4. Crioco0 uThs, 00ECIIeUNBAIOIINN BBHICOKYIO TOYHOCTh U3/EIUNA U Maylo IIEPOXOBATOCTh
U3JIEeTIUN:
a) JIuthe B pa3oBy10 NeCUaHO-TIIMHUCTYIO GOpMy
0) LlenTpoOe)KHOE TUTHE
B) JIThe B KOKHIIb
r) JIuThe mox naBieHueM
5. Onepanusa 006pabOTKU MUIMHIPUYECKUX HIIM KOHMYECKHX YTiIyOJieHui U (acok mpocBep-
JIEHHBIX OTBEPCTUM MOJI TOJIOBKHU O0JITOB, BAHTOB U 3aKJIEIOK:
a) Pa3BepTriBanue
0) 3eHKepoBaHUE
B) 36HKOBaHUE
r) ®pe3epoBaHue
6. Cioco06 HarpeBa MeTajljia MpU KOHTaKTHOM CBapKe:
a) ['openue anexTpuyeckoil 1yru
0) ['openue aneTuiieHa B CTpye KUCIOpoaa
B) [IpoxoxieHne 3eKTpUIecKoro ToKa 4epe3 MECTO KOHTAaKTa
7. Pacumdposats mapky 6ponssl BpAXMu 10-3-1,5
8. K xakoli rpymnne MeTajyioB IPUHAAJIEKUT KENE30 U €T0 CILIABbI?
a) K tyromnaskum
6) K uepHbIM
B) K nnamarnernkam
r) K meramiaM ¢ BbICOKOH yIE€/IbHOMN MNIOTHOCTBIO
9. Kakoro pona aedeKT KpuCTALTHIECKON CTPYKTYPBI MPEJCTaBICH Ha PUCYHKE?



a) [IpumecHsbIii aTOM BHEPEHUS
0) Mexy3enbHbIi aTOM
B) [IpuMecHBIif aTOM 3aMeleHus
r) Bakancus
10. Kakoil U3 mepeduciIeHHbIX HUKE METAJUIOB MOXKET CYLIECTBOBATh B Pa3JIMUYHBIX IOJIU-
Mop(hHBIX MoaupUKaHIX?
a) Menp
0) Maruuii
B) Kenezo
r) Xpom

IlepeyeHb KOHTPOJIBHBIX 3aJaHUH M (MJIH) BONPOCOB VI OLEHKH COPMHPOBAHHOCTH
xomnereHuu [K-9 (koHTpomMpyemMblii HHIUKATOP A0cTHKeHUs KommneTenmun [TK-9.2):

1. C moMoIpi0 KaKoro MeXaHu3Ma CIEKaHUs MOJIy4aloT KepaMHUUECKHUE MArHUThI CIIOKHBIX
OKCHJIOB U3 UCXOJHON CMECH MPOCTHIX OKCUA0B METAILJIOB?
a) )KUJIKOCTHOE;
0) TBepodaszHoe;
B) CIIEKaHUE OJ1 AABJICHUEM;
T') pEaKIMOHHOE.

2. C moMoIIbI0 KaKOrO METOJIa CO3/Ia0TCs MOPHUCThIE TUIEHKU OKCHAA AIFOMUHUS C BBICOKOH
CTEIEHb yNOPAI0YECHUS?

a) TpaBJICHH C TIOMOIIBIO JIA3€POB WJIN TSHKEIIBIX YaCTHIL;
0) BBIZICTICHUS Ta30B B X0/I€ XUMHUYECKOMN PEaKInu;

B) TEIUIATUPOBAHMS;

T') AIEKTPOXUMHUYECKOTO METOA.

3. B xakoM MeToJie CMHTE3a HAaHOKOMIIO3UTOB HCHOJB3YETCs JPOOJIEHHE KPYIHBIX YaCTHIL
MaTepuaja 10 HaHOpa3MepoB, 3aTpaunBasi IPU TOM 3HAUYUTEIbHOE KOJIMYECTBO YHEPIHH HA PE3KOe
yBEJIMYEHUE MIOBEPXHOCTH pa3jieia TBEPI0e TeN0—KUIKOCTb (UJIH ra3).

a) METOJI TUCTIEPTUPOBAHNS,
0) MeTox arperamuy;
B) METOJ] CaMOCOOPKH;
') METOJ TPABJICHHUSL.
4. Kax Ha3pIBaeTcs CTPYKTypa U300pakeHHasi Ha PUCYHKe?

a) Jdennpur
6) CnoxHas KpUcTalsIHuecKas perieTka



B) b0k MO3anyHON CTPYKTYpbI
5. Kak HazbpIBaeTcs MEXaHHYECKOE CBOMCTBO, OIpENeIIAIoliee CIOCOOHOCTh MeTallla COMpo-
TUBJIATHCS 1ehOpMAIIH U Pa3pyLICHUIO IPU CTATUIECKOM Harpy >KeHUH?
a) YapHas BA3KOCThb
0) Bsi3kocTh paspyuieHus
B) [IpouHoCTh
r) Kupyuectb
6. Onpenenure Mo AUarpaMMme pacTsKEHUsT HU3KOYTJIEPOAUCTON CTAIH MPEe TEKYUeCTU Gr

P £ '
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7. Kako# n3 Npu3HAKOB NPUHAIIEKUT TOJIBKO MeTauiam?
a) Merammndeckuii 61eck
0) Hanmnuune xpucTamuimueckon pereTku
B) BbIcOKast 311€KTpONpOBOAHOCTD
r) [Ipsimas 3aBUCUMOCTD 3EKTPOCONIPOTUBIECHUS OT TEMIIEPaTyphl
8. UTo Ha3bIBAETCs «ayCTEHUTOM)»?
a) TBepablil pacTBOp yriaeposaa B o- Keyese.
0) TBepaplii pacTBOp yriepoaa B Y- xKene3e
B) Mexanuueckas cMech (peppurta ¢ IeMEHTUTOM
r) XMMHUYECKOE COEIMHEHUE JKETIe3a C YIIIEPOJIOM
9. Kako#t uyryH Ha3bIBaeTCsl O€ibIM?
a) YUyryH, B KOTOPOM BECh YTJIEPO WIH YacTh €r0 CONEPKUTCS B BUE rpaduta
0) UyryH, B KOTOPOM BECh YIJIEPOJl HAXOJUTCS B XUMUYECKU CBS3aHHOM COCTOSIHHH
B) UyryH, B KOTOPOM METaJJIMYECKasi OCHOBA COCTOUT U3 (epputa
r) UyryH, B KOTOPOM Hapsy ¢ rpaduToM comaepK UTCs Ieae0ypuT
10. Ykaxure BUJ TEpMUUECKUI 00paOOTKH.
E L]
Foovs b voe

Boidepwra _

a) 3akayka
0) OTxur
B) OTmyck
r) Hopmanuzanus

IlepeyeHb KOHTPOJIbHBIX 33IaHUI U (WJIH) BONPOCOB /ISl OLEHKH C()OPMHUPOBAHHOCTH
komneteHun [K-9 (koHTpoJMpyeMblii HHAUKATOP AocTHKeHUs1 komnetennuu [TK-9.3):

1. B xakom MeToJle CHHTEe3a HAaHOKOMIIO3UTOB HAHOYACTHUIIBI 00pa3yIOTCs B pe3yibTaTe Xu-
MHUYECKOr0 MPEeBpaIllCHHs] COSAMHEHUS-TIPEAIIECTBEHHUKA (MPEKypcopa) ¢ MOCIeaAyIollel arpera-
A€W MOJIEKYJI WJIK aTOMOB IIPOJIYKTa peakiuu?
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a) METOJ AMCTIEPTUPOBAHMUS;
0) METOJI arperaiuu;
B) METOJ] CAMOCOOPKH;
') METOJ] TPABJICHHUSI.
2. OCHOBHBIM TPETSITCTBHEM TIOTYUYCHUS YIBTPAAUCIIEPCHBIX YaCTUI] HAHOKOMITO3UTOB SIBJISI-

eTcs:
a) 00BIION pa3Mep YTIAEPOIHBIX HAHOTPYOOK;
0) MaTpuyHasi U30JIALMS HAHOYACTHUI] B MACCUBHBIX WJIH MMOPUCTHIX Teax;
B) OOJIBIIION M30BITOK MMOBEPXHOCTHOM CBOOOIHOM YHEPTUU YACTHII.
3. Uto ucnomnb3yeTcs Uisi aAcopOMpPOBaHMsI HAHOUYACTUI] MPHU MPOU3BOJICTBE HAHOKOMIIO3U-
TOB?

a) yriaepoHble HAHOTPYOKHU;
0) MOJIEKYJISIPHbIE CUTA;
B) MOHHBIE JIOBYIIIKH;
') KBAaHTOBbIE TOUKH.
4. Yro Takoe kapOropuzatop?
a) CMech yIIIEKUCITBIX COJier
6) KapOupl 1erupyrommx 331eMeHTOB
B) YCTPOWCTBO ISl MOTYyYCHUS TOTIMBOBO3TYIITHON CPEIbI
r) BemectBo, ciy:xalee HCTOYHUKOM yIJiepo/ia pU LIEMEHTALUuU
5. Kak Ha3bIBatOTCS CIUIaBbl MEJIbI C AIEMEHTAMU (KpEMHUH, alIOMUHU, 0J10BO, OepHLINM U
ap.)?
a) bpon3ssr
6) Jlatynu
B) MHBaps1
r) babouTsI
6. YKaXuTe MapKy UHCTPYMEHTAIbHOU BHICOKOKAUE€CTBEHHOU CTaJIH.
a) Crans 10
0) Y10A
B) P18
7. IInacTUYHOCTH CTaJIU C YBEJIMUEHUEM COJIEP)KaHUs YIIIepo/ia U JIETUPYIOUIMX  AJIEMEHTOB
a) YMeHbIaeTcs
0) YBenuuuBaercs
B) He usmensercs
8. Kakoit marepuan Ha3bIBa€TCS KOMIO3UITMOHHBIM?
a) Marepuain, cocTaBJI€HHBIH pa3IMYHBIMU KOMIIOHEHTAMH, pPa3/eJIEHHBIMU B HEM SIPKO BbI-
paXEHHBIMU TPaHULIAMH.
6) Marepuai, CTpyKTypa KOTOPOT'o Mpe/icTaBieHa MaTpULIeH U yIIPOUHSIOIINUME (pa3aMH.
B) Marepuaii, cocTosiluii U3 pa3IMyHbIX MOJIUMEPOB
r) Matepuail, B OCHOBHBIM MOJIEKYJIIPDHBIX LIEMSAX KOTOPOTO COAEPIKATCS HEOPraHUYecKue
AJIEMEHTBI, COUETAIOLINECS C OPraHUYECKUM pajuKalaMu
9. VKaxuTe KOMIIOHEHT IIUXTHI JUIs1 BOCCTAHOBJICHUS XK€EJIe3a U3 OKHUCIIOB B JOMEHHOM IEYN.
a) MapranueBas pyaa
0) dmroc
B) TorumBo
10. IIpucnocobnenue A1 KOMIIEHCAlUN YCAAKH CIUIaBa MPU KPUCTATU3AIMH:
a) Beimop
6) [IpuObLIb
B) CTepkeHb
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4. OueHoYHbIE CPeACTBA (OLEHOYHbIE MATEPHUAJIbI) AJIsl IPOBECHUSA MPOMEKY-
TOYHOM aTTecTAluM 00y4aromuxcs (3alUThI KyPCcOBOi padoThl (IPoeKTa)) Mo
AUCUMILTHHE (MOYJIIO)

IlepeyeHb KOHTPOJIbHBIX 33IaHUI U (WJIHM) BONPOCOB /ISl OLEHKU C(POPMHUPOBAHHOCTH
komnetenuuii [1K-9 (koHTpomMpyemMblii HHIUKATOP AocTHKeHUs KommneTenmun [TK-9.1):

1. Tpocsl caMoIieTOB, MPUMEHSIEMBIE B YCIOBUIX MOPCKOM CIIyKOBbI, TOJKHBI 00J1aAaTh BBICO-
kuM npezaenom npodHoctd (800...1000 MIIa) u BbICOKOM YCTOMYMBOCTBIO IPOTUB KOPPO3UU B
MOPCKOM BOJIe. YKa3aTh COCTaB CTall, YCTOMYMBOW, IPOTUB KOPPOJIUPYIOIIETO JECUCTBUS MOPCKOM
BO/IbI (0€3 MPUMEHEHUS 3aIIUTHBIX IOKPBITHI), TEXHOJOTUYECKHUI MTPOLIECC U3TOTOBIEHUS TPOCOB,
o0ecreynBaroNIMii MMOJyYeHHE BBICOKMX MEXaHMYECKHUX CBOWMCTB B FOTOBOM TpPOCE, U CTPYKTYpPY
ctasii. CpaBHUTH CTPYKTYpPY, CTOMKOCTb IIPOTUB KOPPO3UU U IOBEAECHUE IPU CBAPKE CTAJIU BBbI-
OpaHHOTO CcOCTaBa C XPOMUCTOMU cTaibio ¢ conepxkanueM 14 % Cr u 0,1 % Cu. Yka3ars ans cpas-
HEHHMS MEXaHWYECKHE CBOMCTBA, peXXUM 0OpaOOTKH U CTPYKTYPY CTalld, IPUMEHSEMOW Ui U3rO-
TOBJICHUS TPOCOB, OT KOTOPBIX 110 YCIOBUSM IKCIUTyaTalluu He TPpeOyeTcs MOBBIILIEHHOW CTOMKOCTH
IIPOTUB KOPPO3UH.

2. TlopmHeBsie naybipl guaMmeTpoM 30 MM 1 1THHOM S0 MM JTOJDKHBI HMETh T10 YCJIOBHSIM pa-
OOTBI BSI3KYIO CEPJILIEBUHY U TBEPAYIO TOBEPXHOCTD, XOPOLIO COMPOTUBIIAIONLYIOCS U3HOCY (58...62
HRC). Vkazath pexum o0pabOTKH, 0OECTCUMBAIONIMN TOJy4YeHHE TPEOYeMBIX CBOWCTB, €CIIH
Hayblibl U3rOTABJIMBAIOT MAaCCOBBIMU NMapTUsIMH U3 craneil 20 u 45. [IpuBecTn XuMHUeCKUl cocTaB
cranei 20 u 45 1 cpaBHUTH MPOJOJHKUTEIBHOCTD BBIICPKKHU U3eIUM U3 cTainu 20 mpu eMeHTalluu
u3 cranu 45 npu Apyrux crnocodax oOpabOTKH Ui MOJTYYEHHUS MOBEPXHOCTHOTO TBEPIOTO CIIOS
tommuuaor 0,8...1,0 MMm. Yka3zarh UK BCEX OINEpaluid TEPMUYECKOH 0OpabOTKH MOPITHEBBIX
NajablEeB U3 3TUX CTAJIeW U MEXaHUUYECKHE CBOMCTBA B cepAlleBUHE u3ienus u3 craneit 20 u 45.

3. MHorue netany napoBbiX TypOUH, HAIIPUMED, JIONATKH, pabOTAaIOT MPHU MOBBIIIEHHBIX TEM-
neparypax (400...500 °C) u B ycioBusix Bo3jaelcTBus mapa u Biard. CTainb 3TOr0 Ha3HAYEHUS
JOJKHA 00J1a/1aTh YCTOMYMBOCTBIO MPOTHUB IMOJIBYYECTH W KOppo3uH. BriOpaTh Mapky cranu ass
JONATOK, yKa3aThb €€ XUMHUYECKHI COCTaB, a TAaKXKe PEXHM TepMHUYECKOW 0OpabOTKM M MHKpPO-
CTPYKTYpy B TOTOBOM u3nenuu. [IpuBectn Mmexanndeckue cBoiictBa BeiOpanHoii ctanu npu 20 °C u
npu 500 °C; cpaBHUTh UX CO CBOMCTBAMHM yIJIEPOAMCTON KA4ECTBEHHOM CTalM, MMEIOIIEH OJIMHA-
KOBOE€ COJIEpKaHue yriiepoja. YKa3zaTh, B KAKOM HaIlpaBJIC€HUU HAJJ0 U3MEHUTh XUMUYECKHI cOoCTaB
U MHUKPOCTPYKTYpPY CTajlu NpU HEOOXOAMMOCTH IOBBIIICHUS TeMIepaTypbl padOThl JneTaneil a0
600...650 °C.

4. Hep:xaBerolasi XpOMOHHUKENEBasi CTajlb HEKOTOPBIX COCTaBOB 00JIaaeT XOpolIe CTOHKO-
CTBhIO IPOTUB ACUCTBUS psAAa XUMUUYECKHX CpeJl, HO MOCJEe CBApKH CTAHOBUTCS YyBCTBUTEIIBHOM K
MHTEPKPUCTAIUNINTHON KOPPO3UU B 30HE, IIPWJIETAIOIIEH K CBAPHOMY IIBY. YKa3aTb XMMHUYECKUN
COCTaB, PEKUM TEPMHUYECKON 00pabOTKH M MAaKpOCTPYKTYpy HEpiKaBEIOIIeH cTaiu, CTOMKOH mpo-
TUB JACUCTBHSI OPraHUYECKUX KHUCJIOT, U yKa3aTh, KAKOW KOMIIOHEHT JOJKHA COJEPKaTh 3Ta CTallb
JUISL COXPAHEHHUsS] CTOMKOCTH TNMPOTHUB MEXKPUCTAIUIMTHOM KOPpO3UH mocie cBapku. OObSICHUTH
IIPUYMHBI, BBI3BIBAIOIINE MEXKPUCTAJUINTHYIO KOppo3uto. CpaBHMTH COCTaB, CTPYKTYpPYy, PEKUM
TepMHUECKON 00pabOTKH, CBOWCTBA U 00JAacTh MPUMEHEHUS CTaIM BHIOPAHHOTO COCTaBa C aHAJo-
TMYHBIMH XapaKTEPUCTUKAMH HEPXKABEIOLIEH XPOMHMCTOMN CTaJIM ¢ TAKUM K€ COAEPKAHUEM YTIIEpO-
Ja.

5. 3aBoJ] AOJKEH U3rOTOBUTH TPU Basia ABUrateneil. OHM TOJIKHBI UMETh Mpejied IPOUYHOCTH
He Hke 750 MIla. OnHako nepBelil Ban uMmeeT auamerp 35 mm, BTopoid S0 MM u Tpetuid 120 mM.
BriOpathb cTanb Ui U3rOTOBJICHUS BaJIOB, 00OCHOBATH CIIECIAHHBIA BBIOOP, PEKOMEHI0BATH PEXKUM
TepMUYECKON 00pabOTKHU M YKa3aTh CTPYKTYpPy B TOTOBOM Bajie.

6. J171s1 3y0uaThIX MEXaHU3MOB PYyYHOTO YIIPABICHUS PUMEHSIOT CPEIHEYTICPOIUCTHIC CTAIN
nocie HopMmanu3auuu. HasHauuTh cranb [Uis U3roTOBJICHUS 3yOuaToro kKosueca v pa3padoTaTh TeX-
HOJIOTHIO TePMUYECKON 00pabOTKH.
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7. 3Be340UYKH IEMHBIX Mepeaady HU3roTOBISIOT U3 cpeaneyriaepoaucteix craigeit [OCT 1050-
88 u 'OCT 14959-79 ¢ moBepxHOCTHOM MM 00BEeMHOM 3akankoil mo TBepmoctu 45...55 HRC, a
TakKe U3 IEMEHTYEMBIX CTaJIel ¢ IleMeHTanuel Ha rioyouny 1..1,5 MM u 3akankoit g0 55...60 HRC.
Ha3nauuth cTtanmp A5 WM3TOTOBJICHHS BTYJKU: a) CPEAHEYINIEPOJUCTasl cTajb; 0) IeMeHTyeMas
CTajb M pa3padoTaTh TEXHOJIOTHIO YIIPOUHSIOMIEH 00pabOTKH.

ITepeyeHb KOHTPOJIBbHBIX 32JaHMH M (MJIH) BONPOCOB VIS OLCHKH C(POpMHPOBAHHO-

cru komnerenuuii [IK-9 (koHTpoMpyemblii HHIUKATOP HocTHKeHNs KomneTennun [1K-9.2):

1. Xo/10BbIE BUHTHI M TAMKH M3TOTOBIIAIOT W3 HHCTpyMeHTanbHOU cTamu ['OCT 5950-73 ¢ mo-
cieayrouieil 00beMHOMN 3aKaIKol U MOJMPOBKON pe3bObl. HazHaubTe cTaib A1 U3rOTOBICHUS BUH-
ta d =30 MM u pa3paboTaiiTe TEXHOJOTHIO TEPMUUECKON 00pabOTKH.

2. JIns usrorosiieHus BanoB npuMeHstorcs yinydmaemsle cranu ['OCT 1050-88 u 'OCT
4543-71. Ha3znauuth ctanb i u3rotopieHus Baia: a) d = 35 mm; 6) d = 120 MM u pazpaboTartb
TEXHOJIOTUIO TEPMHUYECKON 00PabOTKH.

3. JlomaTku peakTUBHBIX W TYpOOpPEaKTUBHBIX ABUTaTelel paboTalOT B OKUCIUTEIbHOM
cpene mpu Beicokux Temmepatypax (1o 800...900 °C). Cnnabl, U3 KOTOPBIX W3TOTABIMBAIOT TU
JieTallv, JO0JDKHBI 00J1a/jaTh MOBBIIIEHHON KOPPO3MOHHOM CTOMKOCTHIO (OKaIMHOCTOMKOCTBIO), BbI-
COKMM COIIPOTHUBJIEHUEM IOJI3Y4YECTH, JUIMTEIBHOW NPOUYHOCTHIO IPU YKa3aHHBIX TeMIlepaTypax.
Bri6path cocTaB cmiiaBa, ykazaTh METO/Ibl TEpPMUYECKON 00pabOTKH U MPUBECTU U3MEHEHUE CTPYK-
TYpBI U CBOMCTB I10CJIE OCHOBHBIX OIepaIfii 3Toif 00paboTKu.

4. MHorue ietTany ruipocamMosIeTOB U3rOTABIMBAIOT U3 BHICOKOIIPOYHON CcTajH (OB HE Me-
Hee 1200 MIIa). [1o ycnoBusM 3KcIUTyaTalluy 3TH JAETalIH J0JDKHBI ObITh, KPOME TOT0, YCTOWYHMBBI
IPOTUB KOPPO3UHU B MOpPCKOW Boje. BriOpaTh mMapKy cTaiu, NpUBECTH €€ XMMHUYECKUH COCTaB, a
TaKXe CTPYKTYpPY M MeXaHHYeCKHe CBOMCTBa mocie 3akaiku. [IpuBectu crnocod oOpabOTKH BbI-
OpaHHOM cTanu JUIsl OBBILICHUS Ipeneia npoyHocTd 10 1200 MIla, ykaza, Kak U3MEHSIOTCS IIPU
9TOM JpyrHe MEXaHUUECKHUE CBOICTBA CTaNIM.

5. MManen mapaupa nuametpom 30 MM paboTaeT Ha U3rHO, U Cpe3 JTOJIKEH, KpOME TOTO,
001aaTh BHICOKOH M3HOCOCTOMKOCTBIO Ha MOBEPXHOCTH U BHICOKUM CONPOTUBIIEHUEM XPYIIKOMY U
BSI3KOMY Pa3pylIEHHIO B CepAleBUHE. BbIOpaTh yriepoanucTyIo CTaib, MPUBECTH €€ COCTAaB M Map-
Ky, PEKOMEH/I0BaTh PEKUM XUMHKO-TEPMUUECKON U TepMHUYECKOW 00pabOTKU M yKa3aTh CTPYKTY-
Py, MEXaHUYECKUE CBOMCTBA B CEPJLEBUHE U TBEPJOCTh HA MOBEPXHOCTHU I10OCJIE OKOHYATEIbHOU
00paboTKU. YKa3aTh JKeIaTeNbHYI0 TONIUHY TBEPJOr0 MOBEPXHOCTHOrO cios. OOBACHUTH, B Ka-
KHX CIIy4asiX He0OX0JIMMO BBIOPATh JIETMPOBAHHYIO CTajlb M KAKME€ MEXaHUYECKHE CBOWCTBA MOXKHO
rapaHTUPOBATh B CTAJIM YKA3aHHBIX PA3JINYHBIX TUIIOB.

6. Kapkac camosera, pacCUMUTaHHOTO Ha IOJIET C JJO3BYKOBBIMU CKOPOCTSIMH U BOCIIPUHU-
MAIOILIETO 3HAYUTEIIBHBIE HATPY3KU, N3TOTABINBAIOT U3 JIETKOTO CIUIABA C IPEJEIIOM IIPOYHOCTH HE
ke 400 MITa. [IpuBecT coCTaB M IIIOTHOCTH CIUIABA, a TAKXKE PEXKUM TEPMUYECKOH 00paboTKH,
CTPYKTYpY. YKa3aTb. €r0 MEXaHHMUECKHE CBOWMCTBA IOCJE Ka)XIOH onepaluu TepMUYecKoil oOpa-
00TKH, OOBSICHUB, KaKue€ MPEBpAIIEHHUs B CIUIaBE CMOCOOCTBYIOT MOBBIIICHHUIO MPOYHOCTH. Coro-
CTaBUTh MEXaHWYECKHE CBOICTBA BHIOPAHHOT'O CIJIaBA C MEXaHUYECKUMHU CBOWCTBAMH XPOMOHHUKE-
JIeBOM HepxkaBeroliei ctanu. [Ipu conmocraBieHnH ydecTb, UTO JETall JOJKHBI 00J1ajaTh MUHU-
MaJIbHOM YJIeNIbHOM IIPOYHOCTBIO IIPU JAHHOM TEMIIepaType.

7. OtTaenbHbIE Harpy’>KEHHbIE JIETAIW CaMOJIETOB, HAPUMEp, TSATU yIpaBlIEHUs, U3rOTOB-
JSAIOT U3 JIETKOTO CIUiaBa ¢ mpeaenoM npoyHoctu He Hike 400...450 MIla. Ilpuectu coctaB u
IUIOTHOCTh CILJIaBa, a TAKXKe PEXHM TEPMHUYECKOW 0OpabOTKH M yKa3aTh CTPYKTYPY U MEXaHHYe-
CKHE CBOICTBa MocCie KaKJol oneparuy TepMHUUecKoi 00paboTKU. YKa3aTk criocOObI MOBBIIIEHUS
KOPPO3MOHHOM CTOMKOCTH AeTaniell u3 3Toro ciiaBa. OTAeNbHbIE BHICOKOHArPYKEHHbIE 3JIEMEHTHI
camoJieTa MOXHO M3rOTOBUTh TAK)KE U3 CIUIABA, UMEIOLIETO MIIOTHOCTH 4,5 T/M3, mpezen TeKy4ecTu
750 MIla u oOnanaromiero o4eHb BBICOKON CTOWKOCTBIO NMPOTUB KOPPO3UH (B YACTHOCTH, B MOP-
CKOM Bozie). YKazaTh CIlJIaB, COOTBETCTBYIOIINI 3TUM MOBBILIEHHBIM TPEOOBAHUSM.

IlepeyeHb KOHTPOJIbHBIX 33JaHUH U (WJIH) BOMPOCOB ISl OLEHKH C(POPMHUPOBAHHO-
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ctu komnereHuuii ITK-9 (koHTpoMpyemMblii HHIUKATOP HocTHKeHNs1 KomneTenmun 1TK-9.3):

1. IIpu 3HaYUTEIHHOM MOBBIIIEHUN CKOPOCTHU (32 MpeAebl CKOPOCTH 3ByKa) CaMOJIETOB U
JPYTUX JIETATeIbHBIX anlapaToB 3HAUYUTEIFHO HArpeBaeTcsl OOIMBKA U APYTUE IETaTH KOHCTPYK-
IIUH; TIOATOMY OOBIYHO MPUMEHSEMBbIE aJTIOMUHUEBBIE CILIABbI OKA3bIBAIOTCS HENPUTOHBIMH B yKa-
3aHHBIX YCIIOBHSX CIyXObl. PekOMeHI0BaTh CIUIaBbI HA OCHOBE METalIa C IUIOTHOCTHIO 4,5 T/M3 ¢
NOBBILICHHBIMU MEXAHWYECKMMHU CBOMCTBAMU U YJENbHONW IPOYHOCTBIO IIPH TEMIIEPATypax 0
400...500 °C. IIpuBecTu cocTaB CIUIaBa U €ro CBOWCTBA MPU HOPMAJIBLHBIX U MOBBILIEHHBIX TEMIIE-
parypax.

2. Bpawarouyecs: AeTajal MHOTUX YCTaHOBOK PEaKTHBHOM TEXHMKH, HarpeBarOLIUXCS 10
500...600 °C, HE0OXOANMMO M3TOTOBJIATH M3 CIUIABOB C MEHBIIECH MIOTHOCTHIO (~4,5 T/M3), ueM y
ctayu. BeiOpaTh MapKy CIulaBa U CpaBHUTH €T0 KapOIPOYHOCTh (IATUTENbHYI0 IpoYHOCTh At 1000
q) ipu 500 °C ¢ aHaJOrMYHBIMU CBOMCTBAMMU: Ay paTIOMHUHA; xKapornpoyHoit ctanu 12X18HIT.

3. [letanu Kosec, arperaToB U NpuOOPOB CaMOJIETOB, UMEIONINE CI0KHYI0 (POpMY U HE HUC-
IBITHIBAIOLINE OOJBIINX MEXAaHHMUECKUX HAarpy3oK, M3rOTaBIMBAIOT JUTHEM M3 JIETKHUX CIUIaBOB
(mmotHOCTHIO 2,7 T/M3), 001aa0MUX XOPOIIUMHU JTUTEHHBIMU CcBOMcTBamMu. BriOpaTh cocTas cria-
Ba, YKa3aTh €r0 MUKPOCTPYKTYPY, a TaKXkKe CIOCOObI MOBBIIICHUS MEXaHUYECKUX CBOMCTB (B MpO-
1[eCCe BBIIJIABKM) U MPOUCXOASIINME IPU ITOM H3MEHEHMs CTPOEHHUsS CIUIaBa M MEXaHMYECKHX
CBOMCTB. YKa3arb, A1 KaKMX JINTEHHBIX CIJIABOB HA JKEJIE3HON OCHOBE NPUMEHSIOT AHAJOTUYHbIE
CHOCOObI YIyUlIEHHsI CTPYKTYPbI U CBOWCTB.

4. Jletanu caMoJIeTOB, UIMEIOLINX CPAaBHUTEIBHO CI0XKHYI0 popMy (Teanu, pelyaru, CToi-
KM Teajied U T. 1.), U3TOTaBIMBAIOT M3 CIUIaBa C XOPOIIUMH JINTEHHBIMUA CBOWCTBaMH, 001a1aro-
IIero, KpoOMe TOro, Xopoliuei o0padaTbiBaeMOCTbIO pe3aHueM. lIpeaen mpoyHOCTH CrlaBa JOJKEH
ObITh HEe HUKE 220 MITa. PekomMeHm0BaTh COCTaB CIIaBa, a TAKXKE PEKUM TEPMHUECKON 00padoT-
KH; YKa3aTb CTPYKTYpy M MEXaHHYECKHE CBOMICTBA B rOTOBOM M3Aeiud. CONOCTaBUTh MEXaHU4YE-
CKHE CBOICTBa M pEXHUM TEPMHUECKONH 0OpabOTKM BHIOPAHHOIO CIUIaBa C aHAJOTMYHBIMHU CBOW-
CTBAMM U PEKUMOM TEPMHUUECKOH 0O0pabOTKH MiacTUYecKH J1e(OpMHUPYEMOro CIijlaBa Ha aliOMHU-
HUEBOW OCHOBE.

5. CapHble OEH3MHOBBIE M MaclisiHble 0aKkH, OT MaTepHuaiga KOTOPbIX HE TpeOyeTcs: BBICO-
KHX MEXaHUYECKHUX CBOMCTB, U3TOTABIMBAIOT B aBUANPOMBIIIJIEHHOCTH U3 JIETKUX JIMCTOBBIX CILIA-
BOB, 00J1a/1al0IMX MOBBIIIEHHON CTOMKOCTBIO MPOTUB KOPPO3UH, IUNIACTUYHOCTBIO U CIIOCOOHOCTHIO
XOpOLIO NMPUHUMATh CBApKy. PekoMeHa0BaTh cOCTaB cIUlaBa, IPUTOJHOTO JJI IaHHOTO Ha3zHaye-
HUS, YKa3aThb €ro CTPYKTypy M MeXaHHW4ecKHe CBOMCTBaA. [l cpaBHEHMsI NPUBECTH XMMHUYECKUN
COCTaB, a TAaKXKe PEKUM TEPMUIECKOH 00paObOTKH M CTPYKTYpY CTaJIH, CTOHKOM MPOTHB KOPPO3UH B
yKa3aHHBIX cpejax.

6. ToruiMBHBIE U MacisIHbIE OaKU ¥ HEKOTOPBIE APYTHE JETalId CaMOJIETOB M3TOTABINBAIOT
U3 CIUIaBa C IUIOTHOCTBIO 1,7 T/M3. DTOT crjlaB UMEET BBICOKYIO IUIACTUYHOCTh B TOPSIYEM COCTOS-
HUH, CTOMKOCTb POTUB KOPPO3HH, a TAK)KE JOIyCKAeT CBApKy JUIMHHBIX IIBOB. [IpuBecTn xumuue-
CKHUI COCTaB CIlJIaBa, €ro CTPYKTYpy M MeXaHHueckue cBoiicTBa. ConocTaBUTh COCTaB, CTPYKTYPY,
MEXaHUYECKHE CBOMCTBA M IJIOTHOCTH BHIOPAHHOTO CIIJIaBa ¢ XUMHUYECKHM COCTaBOM M aHAJIOTHY-
HBIMU CBOWCTBaMH MaT€pUaloOB, CTOMKUX NMPOTHUB KOPPO3UHU B YCIOBHMAX MOPCKON BOJBI U BIIaru:
AIIOMUHHEBOTO CILIaBa U JIETUPOBAHHOM CTaJIH.

7. TopMo3HbIe KOJIOJIKH, OapabaHbl, KPOHIITEHHBI U TOMY [TOJIOOHBIE I€TAJIU CAMOJIETOB BO
MHOTHUX CIIy4asiX U3roTaBIMBAIOT U3 CIIaBa ¢ MUHMMAJIbHOM IUIOTHOCTHIO. PEKOMEH10BaTh cOCTaB
CIUIaBa, MPUMEHSIEMOTO IS 3TOM LIeIH, U TEXHOJOTHYECKUH IpOoIecC N3rOTOBIEHHS eTael. YKa-
3aTh BO3MOXHOCTh TEPMUYECKON 00pabOTKU CIUIaBa, PEKUM MOCIEAHEW, MEXaHUYECKUE CBOWCTBA
B FOTOBOM H3/IEJIMU U BO3MOKHOCTH HOBBIIIEHHSI KOPPO3UOHHOM yCTOWYMBOCTH cijiaBa. [IpuBectu
IUIOTHOCTH BHIOPAHHOTO CILIaBa U TypaltoMUHa.



