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1. IHacmopT KOMIIEKTA KOHTPOJIbHO-0LCHOYHBIX CPEICTB

Kommiexkt koHTposbHO-ouneHOuUHBIX cpeacTtB (KOC) mpeaHasHayeH A KOHTPOJIS U
OLIEHKM 00pa30BaTENbHBIX JIOCTHKEHUH OOYyYarolIMXCs, OCBOMBIIMX IPOTpaMMy Y4eOHOMH
JUCLUIUIAHBIL.

B pesynbrate ocBoeHMs y4eOHON AuCIUIUIMHBI «MarepuanoBeaeHne» 00ydaronmics
NOJDKEH o0Jazarh MPEyCMOTPEHHBIMU dIrocC 1o CHEUAIILHOCTH CpEeIHEro
npodeccuonanbHoro obpasoBanusi 21.02.15 OTKpeIThIe TOpPHBIE PadoOThI  CIETYIOUIMMHU
YMEHUSMH, 3HAHUAMH, OOLIUMU U ITPO(ECCUOHATBHBIMU KOMITETEHLIUSAMU:

V1 - onpenensaTs CBOWCTBa KOHCTPYKLIMOHHBIX MaTEPUAIOB, IPUMEHSIEMBIX B IPOU3BOJCTBE, 110

MapKHUPOBKe, 110 BHEIIHEMY BUY, CBOIICTBaM, COCTaBY, HA3HAYCHHUIO U CIIOCOOY MPUTOTOBJICHUS

U KJIacCU(HUIMPOBATH UX; ONPEENIATh TBEPAOCTh MATEPUAIIOB; OIIPEIEIATh PEXKUMBI

TEpMOOOPAOOTKH CTaNH;

VY2 - BbIOMpaTh KOHCTPYKLMOHHBIE MaTepHajbl [0 X HA3HAYEHUIO U YCIOBHSIM SKCIUTyaTaluHy;

31 - knaccuuKanuio, OCHOBHBIC BUIbI, MAPKHPOBKY, 00JIaCTh IPUMEHEHUS U BUIBI 00paOOTKH

KOHCTPYKLIMOHHBIX MaTe€pHUajIoB, OCHOBHbIE CBE/ICHUs 00 UX Ha3HAYEHUHU U CBOICTBaX,

IPUHLIMIIBI UX BbIOOpA JJIs IPUMEHEHHUS B IPOU3BOJICTBE; METOIbl U3MEPEHUS ITapaMeTPOB U

OIpEeZCIICHUs CBOMCTB MaTEPUAIIOB; OCHOBHBIE CBEICHMSI O KPUCTAIUIM3ALUN U CTPYKTYpE

pacIiaBoB; 0COOEHHOCTH CTPOSHHS METAIIJIOB U CIIJIABOB; OCHOBHBIE CBEJICHHS O HA3HAYCHUU U

CBOICTBaxX METAJIJIOB U CILJIABOB, O TEXHOJIOTUHU UX IIPOU3BOJICTBA;

32 - OCHOBHBIE CBOMCTBA IOJUMEPOB U UX UCIOJIb30BaHUE; CBOMCTBA CMAa304YHbBIX U

IUIEHKOOOPAa3yIOIIHUX MaTepUaJIOB;

33 - BB MEXaHUYECKON, XUMHUECKOW U TEPMHUYECKON 00paOOTKH METAJIOB U CIIABOB;
CHOCOOBI 3alUTHI METAJUIOB OT KOPPO3UH;

OK 1. [ToHnmMaTh CynIHOCTh M COLMATBHYIO 3HAUUMOCTh CBOEH Oyaymiei npodeccun, mposiBIsTh

K Hel yCTOMUYMBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTb, BHIOMPATH TUIIOBBIE METOJBI M CIIOCOOBI

BBINOJIHEHUS IPO(EeCCHOHANIBHBIX 33/1a4, OLIEHUBATh UX A(PPEKTUBHOCTb U KAUECTBO.

OK 3. IlpuHumarh pelieHus B CTaHJIAPTHBIX M HECTAHJAPTHBIX CUTyallMsIX U HECTU 3a HUX

OTBETCTBEHHOCTb.

OK 4. OcymecTBisITh HOUCK M UCHOIb30BaHUE UHPOPMAIHN, HEOOX0AUMOM 11 3P PEKTUBHOTO

BBINOJIHEHUS ITPO(ECCHOHANIBHBIX 3a/1a4, TPO(PECCHOHATBHOTO U TUYHOCTHOTO Pa3BUTHS.

OK 5. Ucnonb3oBaTh HHPOPMAIIMIOHHO-KOMMYHHUKALMOHHBIE TEXHOJIOTHH B MPO(dheccnoHaTbHOM

JeSITEIbHOCTH.

OK 6. PaboTaTh B KOJJIEKTUBE M KOMaH/1€e, 3PpPEKTUBHO 0OIATHCS ¢ KOJIJIETaMH, PYKOBOJICTBOM,

NOTPEOUTETSAMHU.

OK 7. bpatb Ha cebst OTBETCTBEHHOCTh 3a PabOTy YIEHOB KOMaH/bl (IOJUMHEHHBIX ), PE3YJIbTaT

BEINIOJIHEHUS 3aJaHUH.

OK 8. CamocTosATenbHO OINpeneNaTh 3a1aud NMpo(ecCHOHAIBHOTO M JIMYHOCTHOTO Pa3BUTHS,

3aHUMAaThCs CaMO0Opa30BaHUEM, OCO3HAHHO MJIAHUPOBATh MOBBIIIEHUE KBATH(PUKAILIUH.

OK 9. OpueHTHpOBaTbCSI B YCIOBHAX YacTOW CMEHBI TEXHOJIOTUH B MpOo(dhecCHOHATIbHON

JESITeIbHOCTH.

1K 1.1. [TnanupoBaTh BeJileHHE TOPHBIX paboT U 0)OPMIATH TEXHUUECKYIO IOKYMEHTALIUIO.

[1K 1.2. Opranu3oBsIBaTh U KOHTPOJIUPOBATH BEJIEHUE TOPHBIX pabOT Ha y4acTKe.

1K 1.3. Opranu3oBbIBaTh U KOHTPOJIMPOBATH BEJICHHE B3PHIBHBIX PA0OT HA y4acTKe.

1K 1.4. ObGecnieunBaTh BBIIIOJIHEHUE JIAHOBBIX MOKa3aTeneH.



2. Pe3yabTaThl 0CBOEHHS Y4eOHOI TUCHUIIMHBI, MOJIeKAIIHE POoBepKe

2.1. B pe3ynbpTaTe arTecTaniy no yueOHO! JUCIUILINHE OCYIIECTBISETCS KOMIUICKCHAS
NpOBEpKA CJICIYIOIIUX YMEHHW W 3HAaHWH, a TakkKe JUHAMHUKA (OPMHUPOBAHHS OOLIMX U

po(heCcCHOHATLHBIX KOMITCTCHIIUN:
Tabmuua 1.

Pe3yabTaThl 00yueHuUsi: ymMeHus,
3HAHHS, 001IHE U
npogeccHOHATbHbIE KOMIIETEHIMHU

IMoka3aTesiu olleHKH
pe3yabTara

(I)opMa KOHTPOJIA U
OICHUBaAHUA

V1 - onpenenars cBOMCTBa
KOHCTPYKIIMOHHBIX MaT€pPHaJIOB,
IIPUMEHSEMbIX B IPOU3BOJICTBE, 110
MapKHPOBKE, M0 BHEIIHEMY BUJY,
CBOWCTBaM, COCTaBy, HA3HAYCHUIO U
CHoco0y MPUTOTOBJICHUS U
KJ1accu(UIUpPOBATh UX; ONPEAEIATH
TBEPJIOCTh MaTE€PHAJIOB; OTPEACISTh
PEXKUMBI TEPMOOOPAOOTKH CTAIIH,

OK 1. [loHumars CymHocCTb U
COLIMAJIbHYIO 3HAYMMOCTb CBOEH
Oynymeit mpodeccuu, mposBIATH K HEH
YCTOWYMBBINA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
JeSITeIbHOCTh, BBIOUPATh TUIIOBbIE
METOMBI U CIIOCOOBI BHIOTHEHUS
npodeccuoHaNbHbIX 3a/1a4, OLICHUBATh
uX 3P PEKTUBHOCTh U KaYECTBO.

OK 3. [Ipunumars perieHus B
CTaHJAPTHBIX U HECTAHJIAPTHBIX
CUTYyallUsX U HECTHU 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcyiiecTBiaTh NOUCK U
UCIO0JIb30BaHNE UHPOpMAIUH,
HE00X0AUMOM 1151 H3PPEKTUBHOTO
BBITTOJIHEHUS TPO(HEeCCHOHAIBHBIX
3aja4, Npo(ecCUOHANBHOTO U
JMYHOCTHOTO PA3BUTHS.

OK 5. Mcnonb30BaTh HH(OPMAIIMOHHO-
KOMMYHHUKAI[IOHHBIE TEXHOJIOTHHU B
po¢ecCUOHATLHOMN 1EATEIbHOCTH.
OK 6. PaboTtatp B KOJJIEKTHUBE U
KoMaH/ie, 3¢ (HeKTUBHO 00IIATHCS C
KOJIJIETaMH, PYKOBOJICTBOM,
OTPeOUTENSMHU.

OK 7. bpatp Ha cebst OTBETCTBEHHOCTh
3a paboTy WIEHOB KOMaH/Ibl
(MOYUHEHHBIX), pe3yJIbTaT
BBITOJIHEHUS 3a/1aHU.

OK 8. CamoCTOSATENBHO ONPEAEIIATH
3aJ1auu MPo(eCcCHOHATBHOTO U
JMYHOCTHOTO PAa3BUTHUS, 3aHUMATHCS
camMo00pazoBaHUEM, OCO3HAHHO
IUIAHUPOBATh NTOBBILICHUE

-BOCITPOU3BOJIAT U
MPUMEHSIFOT 3HAHUS O
CBOIiCTBax MaTepuara,
croco0ax 00paboTKu;
-OMPEeNIENSIOT CIIOCOObI
00paboTKu MaTepuaa;
-popMyIHPYIOT TIOKa3aTeNu
KauecTBa M METOJIBI MX
OIICHKHU MaTepuaa;
-CTPEMSTCST K
MPUOOPETEHUIO HOBBIX
poeCCUOHAIBHBIX 3HAHUM
Y YMEHHUI;

-3aHUMAIOTCSI TBOPYECTBOM;
- CaMOCTOSITENbHO HaXO/AT,
AaHATM3UPYIOT U OTOUPAIOT
HE00X0IUMYI0 HH(pOpMAITHIO
- YMEIOT TUIAHUPOBATh U
OpPraHU30BBIBATH CBOIO
JIeSITEIIbHOCTD;

[TpakTrueckue pabOThHI
Nel-10

VYcrHblii onpoc,
TECTUPOBAHUE IO TEMaM
3auer




KBaTM(UKAITIH.

OK 9. OpueHTHpOBaTHCS B YCIOBUAX
4aCTOW CMEHBI TEXHOJOTHUH B
poeCCUOHATTLHON IEATEIEHOCTH.
[IK 1.1. ImanupoBaTh BeI€HUE TOPHBIX
paboT 1 0hOPMIISATH TEXHUIECKYIO
JOKYMEHTAIHIO.

IIK 1.2. OpranuzoBsiBaTh U
KOHTPOJIMPOBATh BEICHHUE TOPHBIX
paboT Ha yJacTke.

[IK 1.3. Opranu3oBbiBaTh U
KOHTPOJIHPOBATH BEJICHNUE B3PHIBHBIX
paboT Ha y4JacTke.

I1IK 1.4. ObGecnieunBaTh BHINOTHEHUE
TJTAHOBBIX MTOKA3aTeNei.

V2 - BeIOMpaTh KOHCTPYKIIMOHHBIC
MaTepuasbl IO UX Ha3HAYCHUIO U
YCIIOBUSIM IKCIUTyaTalllH;

31 - kiaccudukanuo, OCHOBHbBIE BUbI,
MapKHPOBKY, 00JIaCTh IPUMEHEHHS U
BUJIBI 00paOOTKU KOHCTPYKIIMOHHBIX
MaTepuaioB, OCHOBHBIC CBEACHUS 00 UX
HA3HAYEHUH U CBOMCTBAX, IPUHLIUIIBI
UX BBIOOpA JIJIsl IPUMEHEHUS B
MIPOU3BOJICTBE; METOIbI U3MEPEHUS
MapaMeTPOB U ONPEICICHUS CBOWCTB
MaTepUajIoB; OCHOBHBIE CBEACHHUS O
KpUCTAJIJIN3aLUU U CTPYKTYpe
pacIaBoB; 0COOEHHOCTH CTPOCHMS
METAJIJIOB U CIUIABOB; OCHOBHbBIE
CBEJICHUS O Ha3HAYCHUH U CBOMCTBAX
METAJIJIOB U CIUIABOB, O TEXHOJOTUU UX
MIPOU3BO/ICTBA;

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
JeSITeIbHOCTh, BBIOUPATh TUIIOBbIE
METO/BI U CIIOCOOBI BHITOTHEHUS
MpoQeCCUOHATIFHBIX 3a]1a4, OIIEHUBAThH
uX 3¢ PEKTUBHOCTh U KaYECTBO.

OK 3. [Ipunumars perieHus B
CTaHJAPTHBIX U HECTAHJAAPTHBIX
CUTYalUsX M HECTH 33 HUX
OTBETCTBEHHOCTb.

OK 4. Ocy1ecTBasiTh MOUCK U
UCMOJIb30BaHNE HH(OpMAIIH,
HeoOxouMoi 1t 3pPeKTUBHOTO
BBINOJIHEHUS TPO(HECCHOHATBHBIX
3a/1a4, Tpo(eCcCHOHATLHOTO U
JMYHOCTHOTO PA3BUTHUS.

OK 7. bpatp Ha cebst OTBETCTBEHHOCTh
3a paboTy WICHOB KOMaH/Ibl
(MOYUHEHHBIX), pe3yJIbTaT
BBITOJIHEHUS 3a/1aHU.

OK 8. CaMOCTOATEIBHO ONPEEIIATh

-BOCIIPOHM3BOJIAT U
MPUMEHSIIOT 3HAHUS O
CBOMCTBAX
KOHCTPYKLIHOHHBIX
MaTepuaIoB, MAapKUPOBKE
METaJJIOB;

-pOpMyYIUPYIOT TTOKA3aTENN
KauyecTBa U METOJIbI X
OLICHKHU MaTepuaa;
-CTpeMSTCS K
PUOOPETEHUIO HOBBIX
npodeccnoHaNbHbBIX 3HAHUN
Y YMEHUH;

-3aHMMAIOTCSI TBOPYECTBOM;
- CaMOCTOSITEIbHO HaXO/T,
aHAITM3UPYIOT U OTOUPAIOT
HE0OXO0AUMYI0 HH(POPMAITHIO
- YMEIOT TJIaHUPOBATh U
OpraHN30BBIBATH CBOIO
NeSITebHOCTD;

[IpakTuueckue padOTHI
Nel, 2-7, 8-10

YerHbI onpoc,
TECTUPOBAHUE 110 TEMaM
3ayer




3a/1a4u TPOPECCHOHAIBHOTO U
JUYHOCTHOTO PA3BUTHS, 3aHUMATHCS
camMo00pa3oBaHUEM, OCO3HAHHO
TUTAHUPOBATH MOBBIIICHUE
KBaTM(UKAITIH.

OK 9. OpueHTHpOBaTHCS B yCIOBUAX
4aCTOW CMEHbI TEXHOJOTHU B
poeCCUOHATTLHON IEATEIEHOCTH.
[IK 1.1. ImanupoBaTh BeI€HUE TOPHBIX
paboT 1 0hOPMIISATH TEXHUIECKYIO
JOKYMEHTAIHIO.

IIK 1.2. OpranuzoBsiBaTh U
KOHTPOJIMPOBATh BEIEHNUE TOPHBIX
paboT Ha yJacTke.

IIK 1.3. Opranu3oBbsIBaTh U
KOHTPOJIMPOBATH BEJICHNUE B3PHIBHBIX
paboT Ha yJacTke.

[1IK 1.4. ObGecnieunBaTh BHINOTHEHNE
IIJIJAHOBBIX ITOKA3aTEIICH.

32 - OCHOBHBIE CBOWMCTBA MTOJIMNMEPOB U
UX UCIOJb30BAHUE; CBOUCTBA
CMa304HbIX U IUNIEHKOOOpa3yroImux
MaTepHasos;

OK 1. [loHumarsp CymHocCTb 1
COLIMAJIbHYIO 3HAYMMOCTb CBOEH
Oynymeit mpodeccuu, mposBIATH K HEH
YCTOWUYMBBINA HHTEPEC.

OK 4. OcymiecTBiaTh MOUCK U
HCMOJIb30BaHUE UH(OpMAIIH,
HeoOxouMo 1t 3pPeKTUBHOTO
BBINOJIHEHUS TPO(EeCCHOHAIBHBIX
3a/1a4, Tpo(ecCHOHATBLHOTO U
JMYHOCTHOTO PAa3BUTHUS.

OK 8. CamoCTOSITENEHO ONIPENENSTh
3aJ1auu Mpo(eCcCUOHATBHOTO U
JIMYHOCTHOTO Pa3BUTHS, 3aHUMATHCS
camMo00pa3oBaHUEM, OCO3HAHHO
IUTAHUPOBATH MOBBILICHNE
KBaTM(UKAITIH.

OK 9. OpueHTHpOBaTHCS B YCIOBUAX
4aCTOW CMEHBI TEXHOJOTH B
npoeCCHOHATILHOM 1EeATEbHOCTH.
[IK 1.2. Oprann3oBsiBaTh 1
KOHTPOJIMPOBATh BEJCHNUE TOPHBIX
paboT Ha yJacTke.

IIK 1.3. OpranuzoBbiBaTh U
KOHTPOJIMPOBATh BEJCHNE B3PHIBHBIX
paloT Ha yJacTke.

[1K 1.4. ObecrieunBaTh BBINOJIHEHNE
TUTAHOBBIX MTOKa3aTeNeH.

-BOCIIPOHM3BOJIAT U
MPUMEHSIIOT 3HAHUS O
CBOMCTBAX
HEMETAITHYEeCKUX
MaTepHaioB, TEXHUIECKUX
KUAKOCTSAX, MATEPHAIIOB CO
CHeHaIbHBIMH CBOMCTBAMU;
-OMpeIeNsI0T HEOOXOAUMbIE
CBOMCTBA MAaTE€pHUAJOB,
crocoObl X 00paboTKH;
-CTpPEeMSATCS K
NpUOOPETEHUIO HOBBIX

PO eCCUOHAIBHBIX 3HAHUM
U YMEHUH;

- BBITIOJTHAIOT JAEATEIBHOCTD
o oopasiy;

-3aHMMAIOTCSI TBOPYECTBOM;
- CAMOCTOATEIBHO HAXOJIT,
aHAJM3UPYIOT U OTOMPAIOT
Heo0X0IUMYI0 HH(OpMaIIHIO
- YMEIOT IUIaHUPOBATh U
OpraHN30BBIBATH CBOIO
NesITeIbHOCTD;

[IpakTuyeckas pabora
NelO

YerHbI onpoc,
TECTUPOBAHUE 10 TEMaM
3auer

33 - BUABI MEXaHUYSCKOMN, XUMHUYSCKOI
1 TepMUYECKO 00pabOTKHU METAIIJIOB U
CIIJIaBOB;

-BOCITPOU3BOJISAT U
MPUMCEHAIOT 3HAaHUA O BUAAX
00pabOTKH METaJIOB U

[IpakTuueckue padboOThI
Nel-10
YcTHbIi onpoc,




CHOCOOBI 3aIIUTHI METAJUIOB OT
KOppO3uu
OK 1. IlonumMatsp CylmHOCTb U
COLMAJIbHYIO 3HAYUMOCTh CBOEH
Oynyiei npodeccuu, TPOSBISITh K HEH
YCTOWYMBBINA UHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
JeSTeNbHOCTh, BBIOMPATh TUITOBBIC
METO/IbI U CIIOCOOBI BHITOTHEHHUS
po(ecCUOHATBHBIX 33]1a4, OLICHUBATh
ux 3G HEeKTHBHOCTh M KAYECTBO.
OK 3. [Ipunumars perieHus B
CTaHJIaPTHBIX U HECTaHAAPTHBIX
CUTYaIUSX M HECTH 3a HUX
OTBETCTBEHHOCTb.
OK 4. OcymiecTBiaTh MOUCK U
UCIOJIb30BaHKE UHPOpMAIUH,
HeoOXxoauMoi 115 9P PEeKTUBHOTO
BBITIOJTHEHUS PO ECCHOHATBHBIX
3az1a4, MpoheccuoHaIbHOTO U
JUYHOCTHOTO Pa3BUTHSL.
OK 5. Wcnonp3oBaTh HHGOPMAITHOHHO-
KOMMYHHKAITUOHHBIC TEXHOJIOTHU B
npodeccnoHanbHOM e TENbHOCTH.
OK 6. PaboTath B KOJUIGKTUBE U
KoMaH 1€, 3 (HEKTUBHO 00IIATHCS C
KOJUIETaMH, PYKOBOICTBOM,
MOTPEOUTENSIMHU.
OK 8. CamoCTOSITENEHO ONPENENSTh
3a/1a4uu MpodecCruoHaIBHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCS
camMo00pa3zoBaHUEM, OCO3HAHHO
TUTAHUPOBATH MOBBIICHUE
KBaJIU(DUKAITIH.
OK 9. OpueHTHpOBaTHCS B YCIOBUAX
4acTOM CMEHBI TEXHOJIOTUH B
npodeccuoHanbHON e TENbHOCTH.
IIK 1.2. Opranu3zoBsiBath 1
KOHTPOJIMPOBATH BEICHUE TOPHBIX
paloT Ha yJacTke.
[IK 1.3. Oprann3oBsiBaTh 1
KOHTPOJIHPOBATH BEICHUE B3PHIBHBIX
paboT Ha yJacTke.
I1K 1.4. ObecrieunBaTh BHIOJTHEHNE
TIJJAHOBBIX MTOKA3aTeNIeH.

CILIaBOB;

- BOCIIPOU3BOJIAT
MPUMEHSIOT 3HAHUS O
croco0ax 3aluThl METAIIJIOB
OT KOPPO3HH;

-OIPEACIISIIOT HE0OXOAUMbIE
CBOWCTBA MaTepuaia s
KOHKPETHBIX YCIOBUHI
IKCILTyaTaIlHH,

-CTPEMSTCST K
pUOOPETEHUIO HOBBIX
npodeccCHOHAbHBIX 3HAHUN
Y YMEHHUI;

- BBITIOJTHSIIOT JCSTEILHOCTD
o oopasiy;

-3aHUMAIOTCS TBOPYECTBOM;
- CAMOCTOSTEIIBHO HAXOJIAT,
aHATM3UPYIOT U OTOUPAIOT
Heo0X0 UMY HH(pOpMAITHIO
- YMEIOT IUIaHUPOBATh U
OpPTaHU30BBIBATH CBOIO
NeSITeIIbHOCTb,

TECTUPOBAHUE TI0 TEMaM
3auer

KommiekcHast mpoBepka yMEHUH U 3HAHUM, a Takke JUHAMHKa (POPMHUPOBAHUS OOIIMX U

MPOPECCHOHAIBHBIX ~ KOMIETEHITUH

OCYHICCTBIIACTCA B

dhopme

TCKYIIECTO KOHTPOJIA

yCII€eBa€MOCTHU 06yqa101m/1xcsi n HpOMC)KyTO‘-IHOfI (HTOFOBOﬁ) aTrTeCTalyy 110 JUCIUIIIINHEC.
TeKyHH/II\/’I KOHTPOJIb OCYHICCTBJIACTCA MpEHIoAaBaTCIIAMKU  CKCYPOUYHO IPHU IMPOBECACHUN

y4eOHBIX 3aHSATUH.

®opMoii UTOTOBOM aTTECTAllUK MO YUeOHOW JUCIMILIUHE SIBISIETCS 3a4eT.




3. OueHka 0cBOCHUS YUeOHOM M CIUTIIUHbI

Taoauua 2 - KoOHTPoJIb M OLIEHKA 0CBOCHHUSA Y4eOHOM TMCIUILIMHBI «KMATEPUAJIOBEIeHUE)» 10 pa3aesiaM (TeMam)

DJleMeHT y4eOHOoM
AUCHUTIIMHBI

31

32,

33

V1

V2

OK1

OK2

OK3

OK4

OK5

OK6

OK7

OK8

OK9

IK1.1

IK1.2

I1K1.3

[1K1.4

Paznen 1

OCHOBHBIE TTOHATHUS O
CTPOCHHUH, CTPYKTYpPE U
CBOMCTBaX METAJIIOB

+

+

+

+

+

+

+

+

+

+

+

+

+

—+

—+

+

Pasnen 2
Teopus ciiaBoB

Pasnen 3
XKenezoyrnepoauctoie
CILIABBI

Paznen 4

OCHOBBI TEPMUYECKOH 1
XUMUKOTEPMUYECKOU
obpaboTka cTanm

Pazgen 5
HBGTHBIG METAJIJIbI U CIIJIaBbI

Pasnen 6
AHTUDPUKIIHOHHBIE
MaTepUalbl

Paznen 7
Hemerammueckue
MaTepHabl
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4. KOHTpPO/IbHO-U3MEepHUTeIbHbIC MATEPHAJIBI JAJISl OPraHU3AlUM U NMPOBEJCHUs] TEKYIIero

KOHTPOJIA YCIICBACMOCTH 110 TUCHHUIIJIUHE

Oo0pa3ubl 3agaHuil 17151 TPAKTHYECKUX PpadoT.
IIpakTuyeckass paGora Nel MeTtoabl uccjie0BaHUS CTPYKTYPbl METALIIOB M

CILIaBOB

Llenb. M3yunTh METOAMKY MPUTOTOBJICHUS MUKPO- U MaKpOILIH(OB, METO/IbI BBISIBICHUS

MHUKPO- U MAaKPOCTPYKTYPHI U JIe()EKTOB CTAJIH.
3aganue.

1.3yunth TeopeTnyeckuii Mmarepual (KOHCIIEKT, METOJIMYECKUE YKAa3aHUs K MPAKTUYECKOM

pabore).
2.0OTBETUTH HA BOIPOCHI:

BapmuanT 1
2.1.Ha3zHaueHune MakpoaHaau3a
2.2. Onucatph TEXHOJIOTHIO PUTOTOBICHUS
MHUKPOILIH(OB
2.3. Kakue TpeboBaHHS MPEIBABISIOTCS K TOBEPXHOCTH
MHKPO- ¥ MaKpOIIIH(OB
2.4. Kak BBIABISIOT JIMKBAIUIO cephl B ctanu? Uto
MOHUMAETCS IO TEPMUHOM «JIMKBALUA»?
2.5. OT 4yero 3aBHCHUT CITOCOO BBIPE3KU 00pa3Ka Jist
M3TOTOBJICHUS] MAKpPO- U MUKPOILTA(OB?
2.6. Kaxue nedeKThl MOXKHO ONPEAEIUTh MPU
MHUKPOCKOTINYECKOM HCCIIEJOBAHUH ITOITOTOBICHHOTO K
TpaBJIEeHHIO 00pa3a?
2.7. HapucyiiTe NpUHUUIIUAIBHYIO CXEMY ONITUYECKOTO
MHKpOCKOTIA.
2.8. Hapucyiite MakpoCTpYKTypy JIUTOH eTanu. YeM oHa
OTJINYACTCS OT MAaKPOCTPYKTYPBI KOBaHOH JieTann?
2.9. MOXHO J11 UCTIOJIL30BAaTh METOJ MaKpo- U
MHUKpOaHaJIN3a Ui U3y4eHHs CTPYKTYpHI TOTOBOH K
SKCIUTyaTauu aeram?
2.10. IloueMy Hesb3s CyJUTh O CTPOSHUH CIIJIaBa I10
3epKaJIbHOM NOBEPXHOCTH MOJIMPOBAHHOIO MUKpoOLLTU(a?

BapmuanT 2
2.1. HazHaueHne MUKpOaHaIn3a
2.2. Onucath TEXHOJNOTHIO IPUTOTOBICHUSA
MaKpOoULUTU(OB
2.3. Kakue TpeOoBaHMS NPEABSBISIOTCS K TOBEPXHOCTH
MHKPO- H Makponuindos
2.4. Kax BBIABISIOT MKBanuio pocdopa B cranu? Urto
MOHUMAETCS 1O/l TEPMUHOM «IMKBALUA»?
2.5. B xakoM cirydae NpUMEHSIOT ITTy0oKoe TpaBlieHHe
nutrda pacTBOPOM COJISTHOM KHCIOTHI?
2.6. Kaxue MUKPOCKOITBI HCTIOIB3YIOT IIPU
MHKPOCKOIIHYECKOM HUCCIIEZIOBAHUH CTPYKTYPHI
MeTaa’?
2.7. Hapucyiite NpUHUUIIHAIBHYIO CXEMY ONTHUYECKOTO
MHKPOCKOTIA.
2.8. Hapucyiite MakpoCTpyKTypy KOBaHOH etanu. Yem
OHA OTIIMYAETCS OT MAaKPOCTPYKTYPHI A€TalH,
BbIpE3aHHOM U3 Ipokara?
2.9. Kakue MeToabl HCClIeI0BAHNUS BHYTPEHHEH
CTPYKTYPBI MeTaJlIa IPUMEHSIOT IS TOTOBBIX K
SKCIUTyaTalliH WIN IKCIUTyaTUPYEMBbIX JeTaseii?
2.10. B ueM 3akimo4aeTcs CYIIHOCTh Mpoiiecca
TpaBieHHus?

3. Cnenatb BBIBOJ O MPOJIETaHHON padoTe.
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Teopernyeckuii maTepua

Mpuroropaenune Makpouwiugos

MecTo u cnoco6 BbIpE3KH oOpasua. OGpaser s MakpoaHaJinsa
BBIPESAIOT B ONpEJle/leHHOM MeCTe H B ompefesenHol IJIOCKOCTH B 3a-
BHCHMOCTH OT TOrO, Y4TO NOABEPraloT HCCAEI0BAHHIO — OTJIUBKY, IIO-
KOBKY, WITAMIOBKY, NpOKAaT, CBApHYIO HJIH TePMHYECKH o6p36c;Ta1{-
HYIO 1€Ta/b, H YTO TpeGYyeTcst BHIIBHTD U H3YUYHTb — NEPBHYHYIO KpH-
CTaJl/I3alHIO, 1eeKThl, HapyWaoLHe CIIOIIHOCTE MeTaJlja, Heo Ho-
POIHOCTE CTPYKTYpHI. Ilostomy oGpasupl BBIDE3AIOT H3 OJHOrO WJH
HECKOJIbKHX MECT CJ/IHTKA, 3arOTOBKH HJIM JeTAJH Kak P IIPOLONBHOM
TaK 1 B NONEPEYHOM HaNpaBJECHHSX. '

Monyyenne naockoii noBepxHocTH oGpasua. ITosepxHocTs o6pasia
AT MakpoaHa/susa o6pabaThiBalOT Ha ¢pesepHoM Ham cTporanbHOM
CTaHKe (€CqM MaTepHasl C HeBbICOKOH TBEPAOCTbIO) HJIH Ha MJIOCKO-

utiQoBa bHOM CTaHKe (ecan MaTepua TBepiwlil). Jlas noayuenmus
Gosee ruajaxoil moBepxHocTH oOpasell LLIH(YIOT BPYUHYIO.

[Tpn mnngosanuu no nosepxHocTH 06pasiia BOAAT 1IHGOBANBHOIL
IKYPKOI1, 00epHYTOH BOKpYr JepeBsiHHOro Gpycka. Illinposanue
HAUMHAIOT LWKYPKOH ¢ HanGoJsee rpyOGbIM abpa3HBHLIM 3€DHOM, 3aTeM
NIOCTENEHHO IepeXOAsT Ha wuuihpoBaHHE WIKYPKOH ¢ GoJiee MeaKHM
3epHoM. [Ipu nepexose ¢ ofHOTO HOMepa WIKypPKH Ha APYToil Hampag-
Jenne mnposanns Mensior Ha 90°. ITocsie wukgoBanns 06pasist npo-
THPAIOT BaTOH M MOABEPTaioT TPAaBJIECHHIO.

BoisiBienue HeONHOPORHOCTH pacnipefenenus (NMKBALUK)
cepbl u octopa

BoisiBsienne aukBauuu cepol. [/l BLISBAEHHS B CTajgH JHKBAIUTH
cepbl NpUMeHsitoT MeToA Baymana, st BbINOJIHEHHSI KOTOPOro HeoO-
XOJIUMO:

1. Makpownd xopouwo npoteperb BaToi, CMOYEHHOH CIHPTOM,
H IIOJIO?)KUTh Ha CTOJ LWIH(POBAJbHOH NOBEPXHOCTHIO BBEPX.

2. Jluer rasnuesoii 6pomocepeGpsiHOil (oTorpapuueckoii Gymaru
BLIMOYHTDb Ha cBery B Teuenue 5—10 muun B 5%-HOM BojaHOM pacTBOpe
CepHOH KHCJ/IOTHI, CJerka NpOCYHIHTb MeXAy ABYMsl JHCTaMH (HJb-
TPOBaNIbHON OymMarn AJs yJaJeHHs H3ObITKA pacTBOpa, HAaJOMKHTh
5MyJIbCHOHHOH CTOPOHOH Ha Makpouwing H, NpPHUIJaxKuBas CBepXy
PYKOH HJIH PE3HHOBLIM BaJMKOM, YJAJHTb 00pa3ylouiHecs nysbipbKH
[a30B, BblIEPZKATbh HAa MakpoulIHde B Teuenne 2—3 MUK U OCTOPOIKHO
CHSITb C MakpoLulnda. ,

3. IlosyueHHbiii oTneyaTok NPOMBITE B BoJe, 3ahUKCHPOBATH
B 25%-HOM BOJHOM DacTBOPe THIOCYJb(pHUTA, CHOBA NPOMBITH B BOJLE
U IPOCYLINTE.

Ilonyuennbie na gorobymare yyacTKH.KOPHYHEBOTO HBETA YKA3bi-
BaloT Ha MecTa, oGoraiieHHble cepoil (CKorieHus cyabduno). Ecan xe
oToGymara nmeer paBHOMEPHYIO OKPACKY, TO, CJ1eJI0BaTeNbHO, cepa
pacnpeje/seHa paBHOMEPHO.

BuisiBnienne JukBauuu ¢ocdopa. JIuksauuio dochopa B cradau
BBISIBJISIIOT TPAaBJIEHHEM OTLIH(OBAHHOTO obpasua B peakTHBe Co-
craBa: 85 e xJ10pHOIt MeaH, 53 e xnopucroro ammonus B 1000 cu® Boab!.

J1J1s1 BBISIBJICHHSI JHKBALHH HEOGXOAHUMO: -

1. OruingoBanHylo NOBEPXHOCTbh 00paslia npoTepeTh BaToi, CMO-
UeHHOH CITHPTOM.

2. OG6pasell norpy3uTb B yKa3aHHbIH PEAKTHB U BbIAEP2KATb B HEM
|—2 mun. Tlpu BoigepkKke o6pasiia B peaKTHBE KeJ1e30 PacTBOpPseTCs
I BBITECHSICT M€/b, KOTOpasi ‘0Cax/aeTcsl Ha IOBEPXHOCTH obpaslia.

3. Tlocae BeAepKKH oOpasel] BbIHYTh H3 peakTHBa. Bes nosepx-
HOCTb 00Gpasiia J0JKHA ObITh IOKPHITA MEJbIO.

4. Crpyeil BOJBI CMBITh C IIOBEPXHOCTH CJOH MeAH H NpOTEpeTh
Maxpouing MOKPOH BaToH.

5. Ilpocyunts o6paselr.

BoJsiee Temuele, T. e. riy6oKO NPOTPaBJeHHblE yYacTKH — 3TO
mecra, oborauieHnsle gocdopom, Tak Kak yem GoJiblie B kejese (oc-
(opa, Tem ObICTpee OHO paCTBOPSIETCS; CBETJble YYaCTKH — MeCTa

¢ MeHBUIMM cofep:KkanueM ¢ocdopa.
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BrisiBienue pedekToB, HapymawmMX CIVIOWHOCTH
MeTaJsia

Jlis BHISIBJICHHS B CTaJdH JedeKTOB, HapylUaoUlUX CIJOIIHOCTb
MeTtasaJa (TpeuuH, nop, pakoBHH), NPOH3BOAUTCS IJayGOKOe TpaBJe-
HHe OTIW/IH(OBAaHHOTO 06pasia BOJHBLIM PACTBOPOM COJISTHOH KHCJIOTHI
(50 em® HCI, 50 cm® BOaBI).

Pa6oTy Heo6X0/MMO BBIMOJHATE CJEAYIONHM 06pa3oMm:

1. OrunindoBaHHYIO NOBEPXHOCTh 0Opaslia npoTepeTb BaToH, CMO-
YEHHOH CIHPTOM.

2. B Boasinyio GaHIO, YCTAHOBJEHHYIO B BBITSI)KHOM MuKady (Tak
KaK IPH TPaBJICHHHABBIICJSIIOTCS sIIOBUTHIC ra3dbl), MOMECTHTL (apdo-
pPOBYIO BaHHY, HaJHTb B Hee PCAKTHB M HArpeTb JO TeMIepaTypbl
60—70° C.

3. OGpasel, npH MOMOIIH HHIIOB NMOTPY3UTh B TOpAYHH peaKkTHB
W BbiepKaTh B HeM 10—45 mun.

4. Tlocne BbIAep:KKH oOpaser] IpH IMOMOIIH UIHIIOB BBIHYTb H3
peakTHBA.

5. OGpasen npoMeITh BOJAOH, 3areM 10—15%-HbIM BOAHLIM pac-
TBOPOM a30THOH KHCJOTHI H IPOCYLIHTD.

IMpurorosienue mMukpoumnudos

MecTo u cnocos Bbipe3ku o6pasua. O6paserr 1o/2KeH ObITh Bhipe3aH
13 TAaKOr'o MecTa, KOTOpoe JaBaJjo Obl XapaKTEepPHCTHKY BHYTPEHHErO
CTPOGHHSI BCETO HCCJEAYeMOTo MaTepHaJa, a He TOJBKO TOro MecTa,

n3 KoToporo Beipesan obpaseu. [as GoJiee MOJHOH XapaKTepHUCTHKH
mMarepHaJja MOXKHO OpaTbh Npoby AJs1 MHKPOAHAJNH3a H3 HECKOJbKHX
XapaKTepHBIX MecCT.

Kpome npapuibHOrO BHIGOpa MecTa BBIPE3KH 00pasia HMeeT 3Ha-
YeHHe TaKXKe NPaBUJIbHBIA BLIOOP TOH NMOBEPXHOCTH, 110 KOTOPOH HaLo
IpUroTOBUTH MUKpouind. Ecaun, Hanpumep, Hcciae/yeTcst npoKaTHHIH
MeTaJlj1, TO Ha BbIpedaHHOM o0pasile MOAIOTABJIHBAETCSI MOBEPXHOCTh
(Mukpowind), KoTopas XapaKTepH3yeT HalpaBJEHHE TEYEHHsI Me-
TaJsa. .

O6pasel U3 MaTepHasa ¢ HeBLICOKOH TBEPAOCTbIO (HAIPHMEP, OTOK-
JKEHHOH CTaJjiu) BBIPE3alOT Ha METAJJIOPENKYI[HX CTAHKAX MJH Mexa-
HHUECKOH HJIH PyUYHO#l HOJKOBKOIT; H3 TBEpJAOro MatepuaJa (Hanpumep,

3
(T

a)

Puc. 3.1 Hopmaabuple pasmepbl MeTaorpapuyecKux 06pasuos
(a 1 6) uNpHCNOCOGNEHHS sl NPHIOTOBJIEHHST MHKPOLIIHGOB (8 H 2):

I — oGpasen; 2 — TpyGKa; 3 — ccpa HJH JIETKOIVIABKHI crnJan

3aKaJIGHHOH CTajIM) — NPH HOMOIIH TOHKOTO HaXK/Ja4HOI'o Kpyra, HO
Tak, 4toObl oOpasel He CHJIbHO Harpesascsi (He Boime 100° C) Bo
u3bekaH1e H3MEHEHMSI CTPYKTYphI.

- Pasmepbl u dopma o6pasua. Boicrpora M yg06CTBO MOATOTOBKH
MHKpOLIH(A 3aBUCAT B 3HAYHTEILHOH CTEIIEHH OT pa3aMepoB obGpasia.
Y 106HO# ABJseTCs] LHIHHAPUYecKast hopma obpasna auamerpom 10—
12 mm u BricOTO# 0,7—0,8 Auamerpa, HanpuMmep AuameTpoM 12 mm
u BbICOTOH 10 mm (puc. 3.1, @). YI00HB TaKxKe NPsIMOYTOJbHbIE 00-
pasubl, Hanpumep, € IJIOLLAAbI0O OCHOBaHUA 12 X 12 mm u BbICOTOM
10 mum (puc. 3.1, 6).

Ha BBIPC3aHHOM 06pa3ue BbIPAaBHUBAIOT NOBEPXHOCTh, NPCAHAZHAYCHHYIO JII MUKpOaHaJIM3a. 3T0
BBITIOJIHAKOT OITMJIMBAHUEM HAITMJIIBHHUKOB WJIM Ha a6paSI/IBHOM Kpyre.

CIIUCOK JIMTEPATYPbI
1. Camoxonkuit A.M. Kynssckuit M.H. Metannosenenue. — M.: U3garenscTBo «MeTammyprus»,
1990.
2. Camoxonkuii A.W. Kynseckuit M.H. JIabopTopHbie pabOThI 110 MeTa/UIOBEACHUIO. — M.

MzparenbctBO «MatunoctpoeHue», 1990.
CamocTrosiTenbHasi paboTa
3aBepIINTh BHITIOIHEHHUE PA0OTHI.

HpaKTH'—leCKaﬂ paﬁoTa Ne2 «MCTOI[LI OIPEACIICHUA TBEPAOCTH MCTAJJIOB U CIIJIABOB»
HGJ'II). HSy‘—II/ITB MCTOAUKY U3MEPCHUA TBEPAOCTHU PA3JIMYHBIMHU METOAaAMU, O3HAKOMUTHLCA C
YCJIOBUSAMH TPUMCHCHUSA TOTI'O UJIKX HUHOT'O METO/J14, yCTpOﬁCTBOM HpI/I60p0B AJI1 UBMCPCHUSA
TBEPAOCTHU, TPOCIICAUTE 3aBUCUMOCTU TBEPAOCTHU U IIPOYHOCTH.
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Ob6opynoBanue. Bupryansasie npudopsl bpunesuis, Poksernia, 06pa3iibl METaIOB U CIIJIABOB.
3amanue.

1.M3yunTh TeOpeTHUECKUI MaTepual (KOHCIIEKT, METOJMUECKUE YKa3aHUs K
MpaKkTUYECKon padote).

2. O3HaKOMHUTBCS ¢ MPUOOPAMU U METOJIAaMH OTIPE/ICTICHHUS TBEPAOCTH.

3. o 3a1aHHBIM 3HaUEHUSM PE3yJIbTAaTOB U3MEpeHus TBepaocTU(Tabauna 1) onpenenursb
3HAUEHUs TBEPIOCTH 10 bprHemto (CM. IPUIIOKEHHE).

4. OnpenenuTh 3HAUCHUA IIpeJiea MPOYHOCTH U 3HAUEHUs TBEPJIOCTH Mo PokBety mo
pe3yJbTaTaM U3MEpEeHUs TBEPJOCTH 1o bpuHero.

5. 3anonHUTh TabIUIly SKCIIEPUMEHTANIBHBIX M PACUETHBIX JaHHBIX (Tabnuna 2).
[Tpoananu3upoBaTh pe3yabTaThl, @ UIMEHHO CPAaBHUTH BEITMUYMHBI TBEPAOCTH YEPHBIX U I[BETHBIX
METAaJIJIOB.

6. IIpuBecTu KpaTKoe OMMCAaHKUE METO/1a OIIPEICIIEHUs TBepAOCTU 10 bpuHemtio (ueTHble
BapHaHThl) U 110 PokBeITy (HeueTHbIe BapHaHThI), 00JaCTh MPUMEHEHHS OITMCAHHOTO METO/1a,
YCTPOKCTBO TpubOpa. B uem 3aximrouaercs CymHOCTh ONpeAeTIeHHs TBEPIOCTH 10 Bukkepcy, B

KaKuX CITy4asx MPUMEHSETCS 3TOT MeTo?
7. Cnenatb BBIBOJI O MPOJIETAHHOMN paboTe.

Tabmumal - sKCepUMEHTAIBHBIX JTaHHBIC

Bapuant Mapxku Huametp otrneyarxa, Mapku LIBETHBIX Huametp oTneyarka,
cTajIn MpUBEIEHHBIN K dio, MM CILIaBOB MpuBeIeHHBIN K dj0, MM
1 Cr2 3,65 AMr6 3,35
2 Cr3 3,55 AJNI35 4,8
3 Cr4 34 AK4 3,8
4 Cr5 3,2 AKS 3,45
5 Cr6 3,05 AJI2 5,15
6 08 3,95 AJl4-1 4,25
7 15 3,75 AJI3 5,05
8 25 3,45 JI190 4,1
9 30 3,3 JI70 3,95
10 40 3,1 JIM159-2 33
11 45 3,05 JI163 3,85
12 50 3,0 JIII40C 4,65
13 55 2,95 JII24C2 5,25
14 60 29 bpOl114- 3,45
3(3akaiueH.)
15 15X 2,85 bpOL17-0,2 (6e3 4,05
TO)
16 20X 2,7 bpOI14-3 3,45
(3akaJieH.)
17 40X 2,45 bpO10d1(6e3 TO) 4,35
18 20r 3,45 MJI3 5,15
19 50T 2,95 MJIS 5,25
20 3012 3,1 BT14 (3akanen.) 2,35
21 40X6 2,2 BT1 (6e3 TO) 3,6
22 38X210 2,55 JIMu58-2 33
23 20XH4DA 2,55 JI163 3,85
24 38XTH 2,7 AJ135 4,8
25 38XH3D 2,45 AK4 3,8
Tabauna 2 — 3KCHCpI/IMeHTaJ'ILHBIC 1 paCYCTHBIC TaHHBIC
Marepuan | Harpyska, Jlnamerp Juametp Bpems Teepnocts | TeepmocTh IIpenen
k['/xkH mapuka D, | oTmedaTtka | ucHbITaHuUs, HB HRC TIPOYHOCTH
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MM d, Mmm ¢ G, MIIa

TCOPCTI/I‘{BCKQH 4acTb.

HUCIIBITAHUE HA TBEPJIOCTb
TBepaOCThIO Ha3BIBACTCS CONPOTUBIICHUE METAJJIOB IPOHUKHOBEHHMIO B HUX JIPYTroro, 6oiee
TBepaoro teia. M3 BceX BUIOB MEXAHMUCCKHMX HCIBITAHWN HCIIBITAHWE METAJNIOB Ha TBEPIOCTh
IIPOBOSAT Yalle BCEro. DTO OOBSICHSACTCS TEM, UYTO HMCIIBITAHUEC HAa TBEPJIOCTh MMEET CYIICCTBCHHBIC
IIPEHMYIICCTBA [0 CPABHEHHIO C APYTHMH BHIAMHA MEXaHUYECKHX MCIBITAHUN, 3 UMEHHO:
1) m3aenue He pa3pylIaeTcs M IMOCIC MCIBITAHMS MOCTYIIAET B AKCILTYaTaIHIO;
2) MpOCTOTa U OBICTPOTA MCIBITAHUS,
3) mpocToTa paboTHI Ha IpUOOpPax.
Mertoapl HCIIBITAHHS Ha TBEPAOCTh MOT'YT OBITh pa3/ielicHbl Ha CIICAYIOIIHE:
1) BOaBIMBaHUE;
2) 1apanaHuc;
3) KayaHHWE MasITHHUKA,
4) yrpyras oTaada;
5) MarHUTHBIN.
Hawuboiee pacnpocTpaHEHHBIM SIBIISICTCS METOJ BJIABJIMBAHHUS, IIPU KOTOPOM  TBEPHOCTH
ONIPEICIISIOT:
1) Mo BeaWYMHE TOBEPXHOCTH OTIIEYaTKa OT BJABJIMBAHUSA CTaJbHOTO IIIApUKa IIPHU
UCIIBITAHUU Ha Ipecce Tura bpunens;
2) 1o IIyOMHE OTIIeUaTKa MPU BIAaBIIMBAaHUHU aJIMa3HOI'O KOHYCa WIIM CTAJIBHOrO IapuKa IIpu
WCIIBITAHUH Ha TTpuOope tuna Poksemna;
3) Mo BEJNMYMHE IIOBEPXHOCTH OTIEYaTKa OT BJABJIMBAHUS aJIMa3HOW NHPAMHIBI IPU
WCIIBITAaHUU Ha pubope Tura Bukkepca.

HcnbiTanne BIaBIMBaHUEM CTAJIBHOTO mapuka(no bpuneiuno)

[Ipy ompeneneHUyd TBEPAOCTH II0 BEJIMYHMHE IIOBEPXHOCTH OTIICYaTKa OT BJIaBJIMBAHHS
CTaJIbHOr0 IapHKa 1o BpHHEII0 B KauecTBEe TBEPAOro Teja, BIABIMBACMOIO B HCIIBITHIBACMBII
MarepHal, IPUMCHSIIOT CTAJILHOM 3aKaJICHHBIN Mapuk nuaMmeTpoMm 2,5; 5 umu 10 mm (puc. 1)

OtHouieHue naBiacHUS P K MOBEPXHOCTH F MOJIydeHHOro OTIeYaTka (IIapoBOr0 CErMeHTA)
JJaeT YHMCIO TBepaocTH, obo3HauaemMoe HB(H — wHavanpHasgs OykBa cinoBa  Hardness —
TBEPJOCTh, B — HauajgbHas OyKBa Ha3BaHHMS METOAA OIPEACICHHUS TBEPAOCTH. 3HAYCHUS
TBepOoCTH 10 bprHento 00bIvHO 1at0T 06€3 yKa3aHUs pa3MEPHOCTH).

HB = P/F (kI/mm?).

Uucno TBEpAOCTH, BBIpAKEHHOE uepe3 auaMeTp Imapuka D U AuaMerp OTIedaTka
(cermeHnTa) d, xapakTepusyeTcs cieayromien GpopmyIioi:

2P
;zD(D D' -’

HB(HBW)= )z Kre/MM?

JlnameTp oTIeyaTka U3MEPSIOT CIEIUaIbHOM yno# (cM. puc. 2). s Toro 4ro0sl He
MpUOETaTh K JTTUTEIBHBIM U JIOBOJIBHO CIOKHBIM BBIYMCICHHUSIM TBEPIOCTH IO MPUBEICHHON
BBIIIIC (JOpMYIie, Ha ITPAKTHKE MOJIb3YIOTCS CIIEIMaIbHOM TabmuIeii, KoTopas JaeT MepeBo/I
JaMeTpa oTIeyaTka B uncie TBepaoctd HB (cm.tabmuiy 1).

HcnpiThiBaTh MOXKHO TOJIBKO T€ MaTepHUaJIbl, TBEPIOCTh KOTOPHIX
He nipeBbImmaet 450 HB, Tak Kak IPH UCIIBITAHUH MAaTePUaIoB ¢ OOJIBIIICH TBEPAOCTHIO
CTaJIbHOM IIAapUK NP BIABIUBAHUH Oy/eT 1e(hOPMUPOBATHCS M PE3YJIbTAT IMOTYIUTCS
HenpaBUIbHBIM. YTOOBI IPH B/IaBJIMBAaHUH IIIApUKA HE MPOMCXOAMIO TPOJaBIMBAHUS
Marepuana, TOJIIMHA €ro JO/DKHa OBITh HE MEHEE JECATHKPATHOW TJIYOMHBI OTIEYATKA.
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Huamerp
772 N5 6 LIapHKa "
ool Harpys3kKy
YCTaHaBJIMBAIOT B
3aBUCUMOCTH  OT
HWCIBITBIBACMOTO
MeTania,
TBEPAOCTH u
TOJIIMHEL ero. [Ipu
WCIBITAHUN CTaIH
W 4yryHa P =
30D° [Hampumep,
D =10 mm, P =
29420 H (3000

kI)];
npu
Prc. C HCIIBITAHUHN ME/IH,
nc.2. Cxema
Puc. 1. Ucneritanue ua Hﬁgll\),[lg%}lgl%%lnlg%%% a?HI%/IeH JaTyHH, 6pOH3LI P
TBEPJOCTH IO BpI/IHeJHoU: ﬁOMOH.l TTYTIbI b = 10D? [Hampumep,
a — MEXAHUYECKHI IIpe _
Boflaeni s T Sy 7 — D
5001 (S1) 1 % g{—ésTon" 0= = 9806 H (1000 k1)),
HCIBIThIBACMBIN 00Da3CIT; 7 — -
CTaJIbHOU 3aKAJICHHBIN IIAPUK; 8 P
— TUITHH]ICIIb, HCITBITAHUHI
AJFOMHHHSI,
MOAIIAITHUKOBBIX

craBoB P = 2,5D? [manpumep, D = 10 mm, P =2452 H (250 xI) ].

B 3aBHcMMOCTH OT MapKd MarepHajia BpeMs HCIBITAaHHS MOXeT Kosebatbes oT 10 mo 60
cexyHa1. Hanpumep npu UCHbITaHUU CTaIu M yyryHa — 10 CeKyH/I, IIBETHBIX CIIaBOB — 30CCKYH/I.

TBepIOCTh IO 3TOMY METOAY OIPEACIIAIOT Ha npecce bpunens (cum. puc. 1).

[To BeauuyuHE TBEPAOCTH MOXKHO C HEKOTOPBIM NPHOIMKCHHEM CYAWTh O IPOYHOCTH
MeTaJljia IPU PACTHKECHUH, TaK KaK MEK]TY YUCIIOM

TBEPAOCTH /1B ¥ IPOYHOCTBIO Gg CYLIECTBYET IPUMEPHOE COOTHOIIECHUE:

__ 10(HB-40)

, MIla
6

B

HcnbiTanne BaBJIMBaHHEM AJIMA3HOI0 KOHYca (110 Poxsesvty)

[Tpu onpeneneHny TBEPIOCTH 1O TAyOHWHE BIABIIMBAHMS aJIMa3HOTO KOHYCA WJIM CTAJTBHOTO
mapuka 1mo PokBemny B KadecTBE TBEPJOTrO Tella, BIABIMBAEMOTO B MCIBITHIBAEMBIM MaTepHall,
MIPUMEHSIOT ajaMa3HbIi KOHYyC ¢ yrioM 120° unm cTanbHON 3aKaJICHHBIM Iapuk auamerpoM 1,59
mm (1/16»). Benmuraa TBEpOCTH IIPEACTABIAET COOO0M pa3HOCTh INIYOHH OTIIEYaTKOB, ITOJYIaeMbIX
Ha HCHBITBIBAEMOM IIPEAMETE OT BJIABJIMBAHMS aJIMa3HOTO KOHYCAa HMJIM CTAJIBHOTO IIapuKa TOJI
JIByMsI Harpy3KaMu: MpeIBapUTEILHON U OKOHYaTeIbHOU (puc.3).

IIpensaputensHas Harpy3ka paBHa 98 x (10 x/), a okoHUaTeIbHAsA, T. €. IpeABapUTEIbHAS
TUTIOC OCHOBHAs, cocTaBisieT B H (x[):

I1 B). . . 980 (100
TTpit DD Bl STaIbHOTS aaapiica (WKana BLy a7 (130) (100)
(mxama A) 588 (60)

CranpHOH 1mapuK (IKajia B) IpUMEHSIOT IPH ONpEAEICHINH TBEPAOCTH HEe3aKaIEHHOM! CTalu,
OpOH3BI, JIATYHH W JPYTMX HETBEPAbIX MAaTECpHAJIOB, a ajJMa3HbIi KOHYC — IS TBEPIBIX
MaTepualioB, HaIpuMep 3aKajieHHoW cTanu (mkajga C), CBEpXTBEPAbIX CIUIABOB, a TaKKe IS
OIIpeieNIEHUs TBEPIOCTH TOHKUX IMOBEPXHOCTHRIX CJIOEB (Ikana A4).

Yuciio TBEpHOCTH 110 POKBENly — 4YHCIIO OTBJIEUEHHOE U BBIPAXKACTCSI B YCIOBHBIX
€IMHNIAX.

B 3aBHCHMOCTH OT TOro, IPUMEHSIOT JIM CTAJIGHOM IIapHK WM aJMa3HbIH KOHYC U Harpy3KH,
IpU KOTOPOM mpoBoAAT ucobiTanue (T. E. mo kakoit mkane — B, C uiau A), 4uClIO TBEpAOCTU
obosHauaror HRB, HRC, HRA.

TBepaoCTh OIpeaeAioT Ha Ipubope Thna PokBemna.

OmnpepaencHyue TBEPAOCTH II0 POKBemIy OdYeHb pacHpOCTPaHEHO Il KOHTPOJS KadecTBa
MNPOAYKIMH, TaK KaK ITO03BOJIICT HMCIBITHIBATh KaK MATKHE, TaK M caMmble TBEpAbIC MaTcpHajbl, a
TaK)Ke TBEPJAbIC IIOBEPXHOCTHBIC c10u. [lomydaromiuecs oT CTaIbHOTO IIapHUKa U allMasa OTIICYaTKU
OYEHb MaJbl U HE MOPTIT MOBEPXHOCTh JI€TAJH, JJIUTENbHOCTh UctibiTaHus 40-60cekyH/l, BeIMYnHA
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TBEPJOCTH YUTACTCS MPSIMO Ha IKajie mpudopa 0e3 KaKuxX-JIH00 JOIMOJHHUTEIBHBIX H3MEPCHUH U
repecyera.
Mexay TBEpAOCTHIO,

OIIpelCIICHHYI0 MeTojaMu PokBemna u  bpubHemns wuMeercs
3aBucumocth: HRC=0,1HB

HcnbiTaHue BAABJIMBAHHEM aJIMa3HOI nmupaMuabl (Mo Bukkepcy)

IIpu ompeneneHun TBEPAOCTH IO BEJIMYMHE OTIIEUYAaTKa OT BJIABJIMBAHUS aJIMa3HOMU
MUPaMHUIbI B KAUECTBE TBEPAOTO Tejla, BIABIMBAEMOTO B UCITBITHIBAEMBIN MaTepuall, IPUMEHSIOT
YeTHIPEXTPAHHYIO ajJMa3Hyl0 mupamMuay ¢ yriaom nipu BepmmHe 136°. Ilo Harpyske,
NPUXOSIIEHCS Ha EIMHMIYY TIOBEPXHOCTH OTIEYaTKa, OMNPEACISIOT YHCIO TBEPAOCTH,
obo3nauaemoe HV (3HadueHWss TBEpAOCTH 10 Bukkepcy o0b9HO pgaroT 0e€3 yKa3aHHs
pa3MEpHOCTH):

HV = 2P-sino/2/d*=1,85P/d?

rae P — Harpyska Ha nupamuny, H (xl);

d — cpenHee apuhMeTHUECKOE JUIMHBI 00CHX JTUaroHajeld OTIeYaTKa I0CIIe CHITHS
Harpy3ku, Mm (puc.4); a — yrojl Meay MPOTHUBOIIOJIOKHBIMH I'PaHSAMHU ITHPAMUIBI IIPH.
Bepmmne, pasubliii 136°. TBepocTh onpeaeistoT Ha mpudope Bukkepca..

Jlist onipeienieHus yrciia TBepAaoctu HV 1o BeMurHe AUaroHaiy OTIeYaTKa IOJIb3YHTCS
CIIeMaIbHON TaOIUICH.

Uucna tBepaoctu HV no 400 equHuIl COBIAgaroT ¢ yuciaamMu TBepaoctu HB (o bpunento),
a ipu TBepaoctu Oosee 400 oHM TIPEBHIIAIOT yucia HB u TeM 0oJibiiie, 4eM BBIIIE TBEPAOCTD.

Puc.4. Cxema onpeneneHus

£ : TBEPAOCTH 110 Bukkepcy
NPUJIOXKEHUE1
Tabauna onpenenenusi TBepaocTy nNo bpunentro
JAuametp Yuciio Jduamerp Yuciio JAuametp Yuciio Juamerp Yucio
oTmedyaT- | TBepAOC- | oTmedYaT- | TBepAOC- | OTHeYaT- | TBepIOC- | OTHeYaT- | TBepHOC-
ka d, Mm TH IO ka d, Mm TH 110 Kka d, Mm TH 1O ka d, Mm TH IO
Bpunen- Bpune- Bpune- Bpune-
JT10 J10 J10 J10
2,15 780 3,15 375 4,15 215 5,20 131
2,20 764 3,20 363 4,20 207 5,25 128
2,25 735 3,25 352 2,25 201 5,30 126
2,30 707 3,30 341 4,30 197 5,35 123
2,35 682 3,35 331 4,35 192 5,40 121
2,40 659 3,40 321 4,40 187 5,45 118
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2,45 616 3,45 311 4,45 183 5,50 116

2,50 597 3,50 307 4,50 179 5,55 114

2,55 579 3,55 293 4,55 174 5,60 111

2,60 562 3,60 285 4,60 170 5,65 109

2,65 531 3,65 277 4,65 167 5,70 107

2,70 516 3,70 269 4,70 163 5,75 105

2,75 489 3,75 262 4,75 159 5,80 103

2,80 477 3,80 255 4,80 156 5,85 101

2,85 455 3,85 248 4,85 152 5,90 99,2

2,90 444 3,90 241 4,90 149 5,95 97,3

2,95 429 3,95 235 4,95 146 6,00 95,5

3,00 415 4,00 230 5,00 143

3,05 401 4,05 225 5,05 140

3,10 388 4,10 220 5,10 137

Jlureparypa

1. Anmackun A. M. MartepuanoBenenue (MeTamnooOpaboTka): yuyeOHHMK Uil Had. mpod.
obpazoBanus. — M.: U3narenbckuit nieHTp «Akanemusi», 2013. -288c.

2. 'enun @.J1, Metainmnueckue Matepualibl, cripaBounuk, Munck, BII, 1987.

3. 3ammatun B.H., Canoxxos F0.W. JIaGopTOpHBI IPaKTHKyM IO MaTepuaioBencHuio. M.:

N3 parenbckuil ueHTp «Akanemus», 2010.

4. 3annarun B.H., Canoxkos 10.1. CnpaBounoe nocodue no marepuanosenenno. M. :

N3 parenbckuil ueHTp «Akanemus», 2009.

5. Kupuuenko H.b. ABromoOuibHbIE 3KCIUTyaTalluOHHbIE MaTepuaibl: Yuel. [locoOue ms cryn.
yupexnaeHuit cpea. npod. O6pazoBanus. — M.: U3natenbckuil neHtp «Akaaemus», 2012. —
210c.

6. Yepenaxux AA. MarepuanoBeeHue: YUeOHHK TUIS CTYI.YUpeXKACHUN
cpen.npod.odpazoBanus.- M.: U3narenbckuii ieHTp «Akanemusi», 2013. — 272c.

CamocrosiTenbHas (noMamHsisi) padora
3aBeplINTh BBIOJHEHUE PAOOTHI.

IIpakTuyeckas padora Ne6 «3ydyeHre 0061acTH MPUMEHEHUS JKEIE30YTIIEPOJUCTBIX CIIJIABOB.

PaboTa co cipaBOUHUKOM»

I{ens. HaydnThbes «9UTaTh» MAPKU CTAJIEH U YYyT'YHOB, 110 CIIPAaBOYHMKY OIPEACIIATh HA3HAYEHUE

CIJIaBa, BEIOWPATh CIUIABBI [0 UX HA3HAYEHUIO.

3amanue.

1.M3yunTh TeOpeTHUECKUI MaTepuall (KOHCIEKT; METOJUYECKHE YKa3aHUs K MPAaKTHUYECKOM

pabote; Meramnyeckue Matepuaisl, cripaBouHuk, ['enun @.J1, . Munck. BI, 1987).
2.BbInONHUTE 3aaHUs

2.1. PacnpenenuTs CTany MO0 XUMUYECKOMY COCTaBY, HA3HAYECHHIO U KAYECTBY B

COOTBETCTBUH € UX KJaccu(UKaIuel mo mpeiokeHHON cxeme
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Cranu
Cr4,BCr3, 08, 05X2H4, P6MS5, BCrt5, V13, 45, C10, Y8A, XBI', 5SXBI', 40XC, 65,
25X2H4AMA, 30XHMA, V7,V1 9, 10
Yrnepoaucras JlerupoBanHast
Koncrpykuumonnas | MHCTpyMeHTanbHas KoncrpykunonHas NHcTpymMeHTaIbHAS
| | | I
v v v v
/ \ |
OO6bikHOBeH | Kauects Kauects | Beicok KauecTBe | BhIcOKOKa
HOTO EHHas CHHasl oKayec HHas YECTBEHHA
Ka4ecTBa TBEHHA s
s

2.2. PacmmupoBaTh MapKu KeJe30yTrIICPOTUCTHIX CILIABOB

Bapu | Mapka crimaBa Bapuan | Mapka ciaBa

aHT T

1 08kn, CH10, 5XMI' 14 V12A,20X17H2, B470

2 bCr6xn, XBI', BU35 | 15 60, 4X5SM®C, KY45-7

3 15, 9X®, K4 30-6 16 BCt2nc, 5XHM, CU35

4 08mc, 9XC, CU15 17 V10A, 12X13, BU60

5 40,9XBI", BU40 18 85, 5XIT'M, KU50-5

6 65, 9X5B®, KY 33-8 | 19 Cr4nc, X12d1, CH10

7 Crt3kn, 6XBD, CH20 | 20 Y10, 08X17T, BU8O

8 V13A, 06XH2M/T, |21 25, 6XC, KU55-4
BU45

9 BCt5nc, X12BM®, 22 BCt3xm,6XB2C, CU15
KY35-10

10 V10A, 08X18H10, 23 45,X12, B4100
CY25

11 BCr3I'cm, 4XC, 24 V8I', 08X18H10T,
BYS50 K460-3

12 Y7, 09X15HS8IO, 25 bCt2nc, X12BM®,
KY37-12 CY20

13 20, 6XB2C, CH30 26 10mc, 5X3M®C, BU35

2.3. Onpenenuts NPUMEHEHUE TPUBEICHHBIX B 3aJJaHUH 2 CIIABOB.
2.4.Ilogo0Opath MapKy CTaau 751 H3TOTOBJICHUS:

Pexynmx nHCTpYMEHTOB IpH 00paboTKe
YIAYYIIEHHBIX JIETHPOBAHHBIX U
HEP>KaBEIOINX CTaJIeH

Bapwuantsl ¢ 1 o 13

YepHOBBIX U MOJYYUCTOBBIX HHCTPYMEHTOB
pu 00pabOTKE BHICOKOTIPOYHBIX,
HEP>KaBEIOIUX CTaJeH U KAPOTPOUHBIX
CTaJiel U CIUIABOB

Bapuantsl ¢ 14 1o 26

19




2.5.PacmpoBate MapKy cIuiaBa, mogoOpaHHylo B 11.2.4

3. Cnenath BBIBOJI O MPOJICTIaHHOM padoTe.
CamocrosiTeibHas (ToMalIHANA) padoTa
3aBepIINTH BHITOJIHEHHE pabOThl. 3aKpenuTh U3yYeHHBIN MaTepHai, pacingpoBaB MapKH
cramu: BCt3, 08, 05X2H4, P6MS.

5. KOHTpOJILHO-OIIeHO'lHLIe MaTepHaJibl 1Jisl OpraHu3allu U MpoBEACHUsA l'[pOMe)KyTO‘lHOﬁ

(M¥TOrOBOM) aTTECTALMM 10 YUEOHOM JUCHMILIIHHE:

KOM npenHa3HaueH A KOHTPOJIS U OLIEHKH Pe3yJIbTaTOB OCBOEHUS yUEOHON AMCLUITIMHBI
«MarepuanoBeficHue». [IpenMeTom OLEHKH SABJISAIOTCS YMEHUS U 3HAHUS, IPAKTUYECKUU OIIBIT,

dbopmupyembie 001THE B TPOPECCHOHATBHBIE KOMITETSHITUH.
KoHTponb 1 o11eHKa OCYIIECTBISIOTCS C UCTIOIb30BaHUEM (DOPMBI 3aUeTa.

OIIGHKa OCBOCHHA OUCHUIUIMHBI IMPEAYCMATPUBACT HCIIOJIB30BAHUC HAKOIIUTEIbHOMN

CHCTEMEI OIICHUBAHHA: 3a4eT/He3adeT
3aaHus 1J151 OPraHN3aluM ¥ NPOBeIeHUsI IPOMEKYTOYHOM (MTOr0BOI) aTTeCcTAalMu:

Hannune nomHOro KOMITIEKTa 3a4TEHHBIX MTPAKTHUYECKUX padoT
KoHTpoJibHbIE BOPOCHI:

Bapuanrt 1
3aganue 1.
Ha3zoBute Tpu 0cOOEHHOCTH KPUCTAJUIMIECKUX MATEPUAIIOB.
DTajoH OTBETAa: HAJIHUYKE OCTOSIHHON TeMIepaTyphl IJIaBlIeHUs (KPUCTAIUTH3AINH ), CBOMCTBA
AQHU30TPOIHBI, aTOMBI CIPYIIIUPOBAHBI B ONPEEIIEHHOM IMOPsIIKE, 00pa3ysi KpUCTANINYECKUE
pelIeTKH
3amanne 2.. OTMETLTE CBOMCTBA, OTHOCAIIMECS K MEXaHUYECKHUM CBOHCTBAM METAILIOB U
CIUIaBOB:
a) —TEeIIOEMKOCTD; 0) MIIACTUYHOCTb; B) dKapPOCTOUKOCTD; ') IPOYHOCTH; /1) YCTAIOCTh
OranoH oTBeTa: O, I,J
3ananue 3. BctaBbTe MpOMyIIeHHOE CIIOBO:
Jedopmarum, ncuesarolye nocie CHATHS Harpy3KH, Ha3bIBalOTCA
nedopManusaMu
DTaJoH OTBETA: OCTATOYHBIMH HIIU TUIACTUYECKUMU
3ananned. Beioepurte npaBUIbHBINA OTBET.
Ecnu KOMIIOHEHTHI B CIIJIaBe HE MOT'YT 00pa30BaTh HOBOE BEILIECTBO, HE MOT'YT paCTBOPATHCS
JpyT B Ipyre, TO OHU 00pa3yoT:
a) TBEpAbIN pacTBOpP BHEIPECHUS
0) TBEp/IbIil pacTBOP 3aMEIECHUS
B) MEXaHUYECKYIO CMECh
I') XUMHYECKOE COETUHEHHE
DTanoH OTBeTa: B
3amanwue 5. BeiOepurte npaBUIbHBINA OTBET.
[Tpumecs, BXos111asi B COCTaB YYyT'YHOB U CTaJel, KOTOPas MOBBIIIAET XPYIKOCTh, YXYIIIAeT
00pabaThIBa€MOCTh pe3aHUEM, IPUBOJIUT K PA3PYIICHUIO IPH HU3KUX TEMIIepaTypax:
a)cepa; 6) dhocdop; B) Mapraseir; r)KpeMHHIA
OrajoH oreera: 6
3ananue 6. PacimdpoBats Mapky ctanu: 08k,
OTaJOH OTBETA: CTalb YIIEpOAUCTast, KaueCTBEHHAs!, KOHCTPYKLIMOHHAS, KUIISIIAst, COAEPKUT
0,08% yraepona
3ananue 7. PacimdpoBaTth Mapky ctaimu: 05X4M2A
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DTaJIoOH OTBETA: CTaJIb JISTHPOBAaHHAs, BEBICOKOKAUYECTBEHHAs!, KOHCTPYKIIMOHHAast. COepKuT
0,05% yrnepona, 4% xpoma, 2% monubaeHa.

3ananue 8. PacmmdpoBats Mmapky uyryna: CY 25

DTaJIOH OTBETA: CEPhI UyryH, mpeaen npouynoctu 250MlIla

3ananue 9.Ilepeuncianre OCHOBHBIE CTAIUU TEPMOOOPAOOTKH:

1-

2-

3-

OtajoH oTrBeTa: 1| — HarpeBs, 2 — BBIACPAKKA, 3 - OXJIAXKICHUE

3ananue 10. Beibepure npaBUiIbHbII OTBET.

Bun nedexra, KOTOpbIil BCTpedaeTcs: TOIBKO MOCTE 3aKaIKu:

a)okucieHue; 0)kopoOiieHue; B) HeI0CTaTOYHAS TBEPAOCTh

DTaJIOH OTBETA: B

3amanue 11. PacimmdpoaTs MapKy IIBETHOTO MeTaylia WM cruiaBa:A95

OTaJIOH OTBETA: AJTIOMUHUM TEXHUYECKU YUCTBIN, COACPKUT anmtoMuHus 99,95% 3ananue 12.
PacmmdpoBate MapKy BETHOTO MeTaiia win crutasa: J173

DTanoH OTBETa: JaTyHb, COACPKUT 73% Meau, OCTATbHOE IIUHK

3anmanue 13. PacmmdpoBars MapKy 1IBETHOTO MeTauia win cimasa: bp 00 0,8-0,3 Dranon
oTBeTa: OpoH3a, conepkut onona 0,8%, dhocdopa 0,3%, ocTanbHOE MEIb

3ananue 14 Pacumdposars mapky npunost: [10C 61

DTaJIOH OTBETA: MPHUIION OJIOBSIHHO-CBUHIIOBBIN, 010Ba 61%, oCcTaibHOE CBUHEIL.

3ananue 15. Beibepure npaBUiIbHBIN OTBET:

Jlu3enbHOE TOIUINBO, IIPUMEHAEMOE TIPH TeMIiepaType Huke «MuHyc»45°C:

a)JlUl; 6) JI; B) A

DTaJioH OTBETA: B

1. HucTpyKums 1js o0yyawouuxcst
BHuMartenpbHO mpounTaiiTe KOHTPOJIbHBIE BOMPOCHL. BbIOepuTe mpaBHIIbHBIE OTBETHI, OTMETHTE
ux Kpyxkowm. Jlonumure nponyuieHHbie cioBa. ChopmynupyiiTe U HalUIIUTE OTBETHI. Bpems
noaroroBku oreera — 30-40 MuHyT

2. Jlurepatypa 1Jisi 00y4aomuxcs
1. Anmackun A. M. MarepuanoBenenue (MeTauiooOpadoTKa): yuyeOHUK Uil Had. Tpod.
oOpa3oBanus. — M.: M3natensckuil HeHTp «Akanemus», 2013. -288c.
2. T'enun @./], Metannuyeckue Matepuaisl, cripaBouHuk, Munck, BIII, 1987.
3. 3amnmatun B.H., Canoxko HO.M. CnpaBouyHoe mocobue Mo MaTepuanoBeleHUI0. M.:
W3narensckuit ieHTp «Akanemus», 2009.
4.Yepennaxun A.A. MarepuanoBeneHue: y4eOHMK Ui CTYHd. YUPEeXI. CpeAaH. mpod.
obpazoBanus. — M.: U3narenbckuit ieHTp «Akanemusi», 2014. - 320c.
YciaoBust NpoBeieHUs MPOMEKYTOYHOM (MTOr0OBOM) aTTEeCTALIMH

3ayeT mpUHUMAaeETCs B MUCbMEHHOM dopme. ['pynma caaer 3a4eT B MOJIHOM COCTaBe.
Bpems npeacrabiaenus 3aganuii— 30-40 MunyT.
O0OopynoBanme: Oymara, pydka

1. Kpurtepuu oneHuBaHus

Brnanenne mporpaMMHBIM MaTE€pHaIOM; MPOYHOCTh 3HAHUN; CHOPMUPOBAHHOCTH HAYYHOTO
anmapara, NMPUMEHEHHEe METOJIOB, aJeKBAaTHBIX Y4eOHON 3ajaye; TOYHOCTh OMNpeAeNeHUu u
HOHSITHI

Howmep Bonpoca KonnuectBo 6amoB 3a
IIPABWJIBHBIN OTBET

1 3
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IIpumeuanue. Ob1Iee YnCIO OIICHUBAEMbIX MoKa3zareneil (0amos) — 36 (100%).

[Ikana ouieHKH 00pa30BaTEIbHBIX
JOCTHKECHUI
[IpoueHT pe3ynbTaTUBHOCTH
(IpaBMIIBHBIX OTBETOB)

OTMeTKa YPOBHA MOATOTOBKHA

60 u 6onee (22-23)

«BadYTCHO»

menee 60 (21 u meHee)

«HCEC 3a4TCHO»

6./Iucr corsiacopanus

JonosHenns u u3meHeHus K komiuiekty KOC na

Y4eOHBIH 1o

Homnonnenns u u3MeHeHuss k komiuiekty KOC nHa y4eOHBIH TOA 1O
JUCLUIUINHE

B xommiext KOC BHECEHBI ClienyIone n3MEHEHUS:

«

Jononuenus u usMmeHeHus B komruiekte KOC oOcyxIeHbl Ha 3aceJaHWud ITUKIIOBOM
KOMHUCCHU

» 20 r. (mpoTokoi Ne

[Ipeacenarens LK

/

)
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