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1. leau 1 3a1a4u JUCHUTINHBI

eab — mo3HaHHE COBPEMEHHBIX TEXHOJIOTUH M METOJOB TMOJYYEHHUS U O0O0pabOTKU
KOHCTPYKIIMOHHBIX MaTepHAaJIOB, a TAK)KE TIO3HAHNWE CBOMCTB 3THX MAaTEPUAJIOB B 3aBUCUMOCTH OT
COCTaBa, CTPYKTYpbl U OOpabOTKM, METOJOB HMX YIPOYHEHHUs Uit HauOonee 3(P(PEeKTUBHOTO
HCTIOJIb30BAHUS B TEXHHKE.

OcHoBHbIe 3a1a4u qucHHILINHBI «MaTtepuanoBeaenne — TKM»:

- U3yYEHHE CYIIHOCTHU IMTPOLIECCOB MOTYUYEHUsI METAJUIOB U UX CIJIABOB;
- U3y4Y€HHE OCHOB 3arOTOBUTEIHHOIO MPOU3BOACTBA, METOJ0B 00PAOOTKH METAIIJIOB JIaBJICHUEM;
- U3y4Y€HHE OCHOB CBAPOYHOIO MTPOU3BOJICTBA U MOPOIIKOBON METAJUTYPTHUK;

- YCTaHOBUTH 3aBUCUMOCTh MEXKIY COCTaBOM, CTPOCHHEM M CBOMCTBAMHU MAaTEpUAIOB;

- U3YYUTh TEOPUIO U MPAKTUKY PA3IUYHBIX CIIOCOOOB YIPOYHECHUS MATEPUATIOB IS MOBBIIICHUS
HaJEXKHOCTH M JIOJITOBEYHOCTH JIeTajIel, MHCTPYMEHTA U U3JICTTUH;

- U3YYUTh OCHOBHBIE TPYIIIBI COBPEMEHHBIX MaTepUajIoB, UX CBOMCTBA U 00JaCTH MPUMEHEHNUS,

- JIaTh TIOHSTHUS O COBPEMEHHBIX METOJaX HCCJEAOBAHHS CTPYKTYPhI U MPOTHO3UPOBAHHS
AKCIUTyaTallMOHHBIX CBOMCTB MaTE€pPUAJIOB U U3AECIHM.

2. MecTO AMCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOH NPOrpaMMbl
Huctunnuaa «MarepuanoBeaenue-TKM» sBrsercs o0menpohecCHoHanbHON TUCIUTUTMHON B
CTPYKType 00pa3oBaTeabHOU Mporpammel. « MarepuanoBeaenue-TKM» oTHOCUTCs K 6a30BOM 4acTu
npodeccuonanpHoro nukia b1.0.22 «Marepuanosenenue-TKM» - onxna u3 OCHOBHBIX
JTUCIUILIAH, OTPECNISIONIUX YPOBEHb OJTOTOBKM 0aKalaBpOB B BHICIIUX YYEOHBIX 3aBEACHHSIX.
3HavYeHHe ATOW JTUCUUIUIUHBI OMNpeneseTcs IIUPOKUM JINAITa30HOM MaTepHuaoB,
HCIIOIb3YEMBIX B IPAKTUYECKOM EATEIbHOCTU BO BCEX OTPACISIX HAPOJIHOIO XO3SICTBA.
JloctaTouHble 3HAHWS, TMOJYYCHHBIE B 00JacTH «Marepuanosenenus-TKM»,  AOMKHBI
obecreunBaTh B MPOU3BOJCTBEHHBIX MPOIECCaX palMOHAIBHOE, 3PPEKTUBHOE HCIIOIH30BAHHE
MaTepuaioB MPH COONIOACHUU TpeOOBAaHWN PYKOHOMHKH, SKOJIOTHU U O€30MacCHOCTH TPYaa.

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB O00y4YeHUS] MO JAUCHUIIHHE

(MO/1yJ110), COOTHECEHHBIX C MHAMKATOPAMM JOCTHKEHUSA KOMIIeTeH M i

BrimmyckHuK mporpaMMbl OakajgaBpuaTa ¢ IPUCBOCHUEM KBadM(pUKAIMK «OaKkaiaBp» B pe3yJbTare
ocBoeHHUs  mUcCIUIUIMHBL  «MatepuanoBenenue-TKM» — momkeH  o0namaTe  CISAYIONIMMHU
KOMITETCHIIUSIMH, COOTBETCTBYIOIIMMH BHUAY (BHIaM) Npo(ecCHOHANBbHON ACSATENHHOCTH, Ha
KOTOPBIH (KOTOpBIE) OPUEHTHPOBaHa Mporpamma Oakanaspuara (tadm. 1).

Taoauna 1
Kox mo ®10C NHIuKaTopbl 10CTHKEHU S Iliianupyemble pe3yJabTaThl
00y4YeHus1 M0 TUCUMUILINHE
3YB)
OomenpodgeccuoHaabHbIE
OIIK-1. Criocoben OIIK-1.1-3HaeT mpUHIMIHATbHBIC 3HaThL:
pemiarte 3aaa4u, 0COOCHHOCTU MOJICITHPOBAHUS - OCHOBBI
OTHOCSIIIHECS K MaTeMaTHYECKHX, GU3NIECKUX U METAJLTypridecKOro
EIpO(l)eCCHOHaHBHO XUMHYECKUX MTPOIIECCOB, NPOM3BO/ICTBA;
1 NeATeNbHOCTH, MpeHa3HAYCHHBIE TSI KOHKPETHBIX - 3aKOHOMEpHOCTH
TNPUMEHSIS METOJIbI TEXHOJIOTHYECKHUX TPOIECCOB.
MPOLIECCOB KPUCTATUTU3AIAN
MOJCITHPOBAHUS, OIIK-1.2-ymeeT uCcToan30BaTh
MaTeMaTHYECKOTO OCHOBHBIC 3aKOHBI JUCIUTUIHH 1
aHAIN3a, HHKEHEPHO-MEXaHHIECKOTO MOLYIIS, CTPYKTYpOOOpa3oBaHUAMETa
€CTECTBEHHOHAYYH HCIIOIb30BaTh OCHOBHBIE 3aKOHEI JIOB U CILIABOB,
BIC U €CTECTBEHHOHAYYHBIX JUCLHUILUINH, OCHOBBI X TEPMOOOPAOOTKH,
0OIICHHKEHEPHBIC MPaBUJIA IOCTPOCHUS TEXHUUECKUX C1IoCcOOBI 3aIUThI METAJLIOB




3HaHHA.

OIIK 4. Criocoben
IIPOBOJIUTH
U3MEPECHHS U
HaOJIIOICHUS,
00pabaTrIBaTh U
MPEJICTABIATh
JKCIICPUMEHTAIBH
b€ TaHHBIE.

OIIK 7. Criocoben
aHAITM3UPOBATH,
COCTaBIISTh U
MPUMCHSTh
TEXHUYECKYIO
JIOKYMEHTAIHIO,
CBSI3aHHYIO C
npodeccruoHaILHO
H IeATCIbHOCTHIO,
B COOTBETCTBHH C
JIEUCTBYIOLIUMU
HOpPMAaTHUBaMH

CXEM U YepTexel,

OIIK-1.3-uMeeT HaBBIKK OCHOBHBIMU
METOJIaMHU TEXHUKO-I)KOHOMHYECKOTO
aHaJIM3a, HaBBIKAMH COCTaBJICHHS
paboYMX MPOEKTOB B COCTaBE
TBOPYECKOM KOMaH/IbI, Y4aCTHs, CO
3HAHHEM JIejia, B paboTax 1o
COBEPIIICHCTBOBAHHIO
MTPOU3BOICTBEHHBIX TIPOIIECCOB C
HCTIONIE30BaHUEM HKCIIEPUMEHTATBHBIX
JaHHBIX U PE3YIbTATOB
MOJICTTUPOBAHUSI, ACITIOBOTO
B3aUMO/ICUCTBHUA C CEPBUCHOM
Ci1yk00¥1 1 OLIEHUBATh X
PEKOMEHIAIUH C YIESTOM
AKCIIEPUMEHTAIEHON PaboThI
TEXHOJIOTHYECKOT0 OT/Aea
MIPEIPUSTUS

OIIK-4.1-3HaeT TEXHOJIOTHIO
MIPOBEICHISI THUIIOBBIX DKCTICPUMEHTOB
Ha CTaHJapTHOM 000pYyIOBaHUH B
JabopaTopyy M Ha TIPOU3BOJICTBE,
OIIK-4.2-ymeeT 00pabaThIBaTh
pe3yJIbTaThl HAYYHO--
HCCIIEI0BATENBCKOM JEATEILHOCTH,
HCIIONIB3YS CTAaHIAPTHOE
obopymoBaHue, MPUOOPHI U MATEPHAITE.
OIIK-4.3-uMeeT HaBBIKH ITOJIb30BaThCS
TEXHUKON IKCIICPUMEHTHPOBAHUS C
HCIIOJIH30BAaHHUEM TTAKETOB ITPOTPAMM.

OIIK-7.1-3HaeT conepkaHle MaKeTOB
MPOM3BOJICTBEHHON JIOKYMEHTAIVH,
CBSI3aHHBIX C ITPOeCCHOHANBHON
JeSITENbHOCTBIO

OIIK-7.2-ymMeeT uCToab30BaTh
OCHOBHBIC BUJIBI U COJICPIKAHKE
MaKeTOB POU3BOACTBEHHOM
JOKYMEHTAIINH, CBA3aHHBIX C
npodecCHOHANBEHON IeATENLHOCTBIO,
JIEMOHCTPUPYET YMEHUE 000011aTh
WHQPOPMALIUIO U 32aHOCUTD B OJaHKH
MaKEeTOB B COOTBETCTBUU C
JNEHCTBYIOUIMMU HOPMATHBAMHU,
OIIK-7.3-uMeeT HaBBIKU COCTABJICHUS
OTYETOB, 0030pPOB, CIIPABOK, 3a5IBOK U
JIp., OTIAPASICh Ha PEANBHYIO CUTYAIIHIO

OT KOPPO3HUU;
- KJIacCU(UKAITUIO U
CHOCOOBI OTYyYCHUS
KOMITO3UITHOHHBIX
MaTepUasoB;

- IPUHIIMIIBI BBIOOpA
KOHCTPYKIIMOHHBIX
MaTepHaloB s
MPAKTUIECKOTO
IPUMEHECHHS;

- CTPOCHUE U CBOMCTBA
METAaJUIOB, METOJIBI UX
WCCJICIOBAHHUS,

- KJaccu(UKaIuio
MaTepuajIoB, METAJLIOB H
CILUIABOB, MX 001aCTH
PUMEHEHUS;

- METOJIbI 00pabOTKM
MaTepUasoB;

- METOJMKY pacyera u
HA3HAYCHUS PEKIMOB
pe3aHust [UTs Pa3InIHbIX
BUJIOB paboT.

Ymersn:

- pacmo3HaBaTh H
KJ1accu(uImpoBaTh
KOHCTPYKIIMOHHBIC U
CBIPbEBBIC MaTEPUAIIBI 10
BHEIITHEMY BUY,
POMCXOXKACHUIO,
CBOMCTBaM;

- OTIPEACTATh BUIIBI
KOHCTPYKIIMOHHBIX
MaTepHasoB;

- BEIOMpAaTh MapKu
mMarepuana Jist
W3TOTOBJICHHSI U3 HETO
JeTajieil MalluH,
pacigpoBKU MapoK
OCHOBHBIX
MaIIMHOCTPOUTEIBHBIX
MaTepHasoB;

- ONPENIENSITh METO U
croco0 MoTydeHust
3arOTOBKH C y4€TOM
NPUMEHSIEMOT0 MaTepuasia u
TpeOOBaHUM;




- BBIOMpaTh croco0 CBapKu U
€e mapameTpsl IS
COCIMHEHMUS JeTalICii;

- IPOBOJUTH UCCIIEIOBAHNUS
Y UCIIBITaHUSI MAaTEPUAJIOB,
paccuuThIBaTh M HA3HAYaTh
ONTUMAJIbHBIE PEKUMBI
pe3aHus U T.I.

Baaners:

- METOJIaMHU CTPYKTYPHOT'O
aHaJM3a KauecTBa
MaTepHaoB;

- nH(pOopMaIMen 0 CBOMCTBAX
Y IPUMEHEHUH Pa3IN4HbIX
MaTepHuaos;

- HaBbIKaMH MTPABUIIBHOTO
BbIOOpa MaTepUaIOB HCXOS
W3 aHaju3a yCJIOBHA
SKCIUTyaTalluu U
IIPOU3BOJCTBA;

- HaBbIKAMHU COCTaBJICHUS
TEXHOJIOTMYECKOT0 Mpolecca
3aroTOBOK M MEXaHUYECKOU
00paboTKu AeTalIe;

- HEKOTOPBIMU
3KCHEPUMEHTAIBHBIMU
METOJIUKAMHU U TEXHUKOU
MaTepHalOBEeIUECKUX
HCCIICIOBAHUIA;

- HaBBIKaMU PabOTHI C
TEXHUYECKOMN U CIIPaBOYHOU
JUTEpaTypoit u
JIOKYMEHTALUEH;




IIpodeccnonanbubie

[TK-2. Cioco6HOCTH
MPOBOUTE PAOOTHI MO
JIMAarHOCTHKE,
TEXHUYCCKOMY
00CITyKHBaHHIO,
PEMOHTY U
IKCILTyaTaI[n
TEXHOJOTHYECKOTO
00opyIOBaHUS B

[1K-2.1-3HaeT Ha3HAYCHHE, TTpaBUIA
AKCIUTyaTalli U PEMOHTA
HedTerazoBoro 000PyIOBAHNS;
MIPUHIINIIEI OpTaHU3AINH U
TEXHOJIOTHH PEMOHTHBIX PadoT,
METO/TbI MOHTaXa, PETyJINPOBKH U
HaJIaJIKu 000pyIOBaHMS.
[IK-2.2-ymeeT aHanu3upoBaTh
napaMmeTpsl padoThI
TEXHOJIOTHYECKOTO 000PYIOBAHNUS;
pa3pabaTsiBaTh U IIIAHHPOBATH

3HATD:

- IPUHITUIIBI BEIOOpA
KOHCTPYKITHOHHBIX
MaTepUaJIOB JIJIs
MPaKTHYECKOTO MPUMCHCHHUST;
- CTPOCHUE H

CBOMCTBA METAIJIOB, METOIbI
WX MCCIIEJOBAHNS;

- KJTacCU(UKAIIUIO
MaTepUaioB, METAJJIOB
CIIaBOB, MX 00JIACTH

COOTBETCTBHH C BHE/IPEHHE HOBOTO 000PYIOBaHUSI. MPUMEHEHUS;
BBIOpaHHON cdepoit I1K-2.3-uMeeT HaBBIKM JUarHOCTUKUA U - METOBI 00paboTKU
HpO(l)CCCHOHaHBHOﬁ TEXHUYCCKOI'O 06CJ'Iy>KI/IBaHI/I$I MaTEpHaJIOB;
eATEeILHOCTH TEXHOJIOTHYECKOI'0 oGopyaosaHm - METOOUKY pacyera u
(Hapy>KHBIH 1 BHYTPCHHHUI OCMOTD) B |Ha3HAUEHHS PEKUMOB PE3aHUs I
COOTBETCTBUHU C TPeOOBaHUAMU Pa3IMYHBIX
MPOMBIIIIIEHHON 0€30MacHOCTH U BHZIOB paGoT.
OXpaHbI TpyJa. BiajgeTs:
IK-12 [MK-12.1-3HaeT HOpMATHUBHBIE - uHQopMmaumeii o
CriocoOHOCTh AOKYMECHTBI, CTAHNAPThI, CBOICTBax M MPUMCHCHUH
BBITIOJIHATH PaOOTHI TIO JICHCTBYIOIME MHCTPYKIUH, PAa3IMYHBIX MAaTEPUAIIOB;
COCTABIICHHUIO METOJUKH IPOEKTUPOBAHMS B - HABBIKAMHU PaGOTHI C

MPOEKTHOM, CITy>kKeOHOMI
MOKYMCHTAllU B
COOTBETCTBHH C
BHIOpaHHOM cepoii
npodeccuoHaIbHON
NEATCIIbHOCTHU

HedrerazoBoit oTpaciu;
[1K-12.2-ymeet pa3pabaTsiBaTh
TUTIOBBIE TIPOCKTHEIE,
TEXHOJIOTHYECKHE U paboune
JIOKYMEHTHI C FICTIOJIb30BaHUEM
KOMITBIOTEPHOTO MPOEKTUPOBAHHUS
TEXHOJIOTHYECKUX MPOIECCOB;
[IK-12.3-umeeT HaBBIKU
WCTIOJIb30BaTh HHHOBAIIMOHHBIS
METO/JIBI JUIS PEIICHYS 3a/1a4
MPOEKTUPOBAHUS TEXHOJIOTHIECKHUX
1 TIPOU3BO/ICTBEHHBIX MPOLIECCOB B
He(Tera3oBoi OTpaciH.

TEeXHUYECKON U CIIPpaBOYHOM
mUTEepaTypoi 1
IMOKyMEHTAIUEH.




4. O0beM IMCHUILVIMHBI M BUbI y4eOHOH padoThl

Taoauna 1
CemecTpsl
(01010 0390
Buna yueOHo# padoThl
6 7

KonTakTHas padora (Bcero) 48 34
B TOoM uncne:
Jlekuuu 16 17
[IpakTrueckue 3aHATHS
CemMuHapsl
JlaboparopHbie paboOTHI 32 17
CamocTosiTesibHast padoTa (Bcero) 60 74
B TOoM uncne:
Kypcogas pabota (mpoekr)
Pacuerno-rpaduueckre paboTs
UTP
Pedepats 20
Jloknaast 20
[Ipesenranuu
[ToaroroBka k 1a60paTOpHBIM paboTam
[ToaroTroBka K MPaKTUYECKUM 3aHATUSM 10 >0
[ToaroToBka k 3auery 10 24
[ToaroroBka K 3K3aMeHy
Buj oT4eTHOCTH sader 3aqer

BCET'O B 108 108
O0mas Tpy10eMKoCTh Jacax
AUCHUTLTHHBI BCETO & 3

3au4. 3

eIMHUIAX




5. Conep:xanue M CHUNINHBI
5.1. Pa3jennl AMCHUILINHBI M BUBI 3aHATHHI

Ta0aunma 2
Ne HanmeHoBaHue pa3aeia Jleku. Jlabopar. | IIpak | Cemun Bcero
/0 | JMCHHUILTHHBI 110 ceMecTpaM 3aHATHA 3aHATHA | 3aH-51 | 3aH-s1 4acos
Yacel Yyacel yacel | yacel | ODPO/O3D
O
1. | CoBpeMeHHOE 2/2 4/2 6/4
MeTa/LIypruyeckoe
NMPOU3BO/JCTBO U €Ir0
npoaykuus. [Ipon3Boacreo
YyryHa M CTAJIH.
2. | Cnoco0bl pa3JIMBKH CTAJIH. 2/2 4/2 6/4
Cnoco0bl NOBBIIIEHNUS
Ka4yecTBa CTAJM.
3. | 3aroroBuTeJIbHOE U 2/2 4/2 6/4
JINTeHOE NPOU3BOJACTBO.
4. | TexnoJsiorusi 00padoTKH 2/2 2/1 4/3
MEeTAJLJIOB /IaBJICHUEM.
CBapoy4Hoe Npou3BOJACTBO.
5. | MeTtaniabl. ATOMHO- 2/2 4/2 6/4
KpHCTAJJINYeCKOe CTPOeHHe
MeTaJJIOB.
7KeJie30 u ero cnjaBsbl.
6. | CBoiicTBa MeTaJ/LJIOB. 2/2 6//4 8/6
Onpenesienne
MEeXaHUYECKUX CBOMCTB
MeTaJIOB.
7. | Teopusi M TeXHOJIOTHSA 2/3 4/2 6/5
TePMHUYECKO 00padoOTKH
MEeTaJLIOB.
8. | XuMHKO-TepMHUYeCcKas 2/2 4/2 6/4
o0padoTka cTajau.
MeTtoas! ynpo4HeHUs
MeTaJIOB.
Hroro 16/17 32/17 48/34
5.2. JleKunMOHHbIE 3aHATHS
Tadanna 3
Ne HaumeHnoBaHue pa3aesa Coaep:kaHue pa3aeioB TUCHUILIHHBI
n/n AUCHUILIAHBI O ceMecTpam
1. | CoBpemenHoe 1.1 KoHCTpyKIIMOHHBIE MaTepUasbl M UX KiIaccuUKaIus.
MeTAJTyprudecKoe 1.2 CtpykTypa COBPEMEHHOTO METAJLITYPrUY€CKOTO

MPOU3BOACTBO U €ro
npoaykuus. [IpousBoacreo
YYIr'yHA ¥ CTAJIH.

HPOU3BOCTBA.
1.3 OcHoOBHas ¥ TOO6OYHAS TPOTYKITHS
METAJTyPrHYeCKOTO IPOU3BOICTBA.




1.4 MaTepuaiibl 1711 JOMEHHOT'O MPOU3BOJICTBA.

1.5 IloaroToBka pya K JOMEHHOM TIJIaBKE.

1.6 BrinnaBka gyryHa.

1.7 IIpoayKThl JOMEHHOM TIJIaBKHU.

1.8 IIpouecchl npsiMOTo MOTYUYEHUS Keae3a u3 py/I.
1.9 CoBpeMeHHBIE CTIOCOOBI TTOTYUEHUS CTATH.

1.10 CymHocTb npolecca NoJIy4eHUs CTaH.

1.11  IIpou3BOoACTBO CTaju B KOHBEPTOPAX.

1.12 IIpon3BOACTBO CTaJIi B MAPTEHOBCKUX I€YaXx.
1.13  IIpou3BOACTBO CTaIu B JIEKTPOIICUaX.

Cnoco0bl pa3jiMBKU CTAJIM.
Cnoco0bI NOBBILLIEHUS
Ka4yecTBa CTAJH.

2.1 Crioco0Obl pa3IUBKHU CTAJIH.

2.2 Pa3nuBKa CTaJIA B U3JI0KHUILY.

2.3 HenpepsiBHas pa3nuBka crany Ha MHII3.

2.4 MoauduimpoBaHUe CTaIIH.

2.5 ObpaboTka MeTaIa CHHTETHYECKUM IIIAKOM.

2.6 BakyymHas gera3ainus CTaju.

2.7 DNeKTpOoILIaKOBbIN NEpeIIas.

2.8 BakyyMHO-1yroBO#1 IepeIuiaB.

2.9 Buemane uznueckue BO3AEHCTBUS Ha
3aTBEPJEBAIOIINN METAJII.

3aroToBHUTEJILHOE H JUTEHHOE
NMPOU3BOJCTBO.

3.1 Beibop meTona u crioco0a Mmory4eHus 3aroTOBOK.

3.2 O01mme MpUHITUITEI BEIOOpA 3ar0TOBOK.

3.3 OcHoBHBIE (paKTOPHI, BIUSIOUINE Ha BEIOOp criocoba
HOJTyYEHHU s 3arOTOBOK.

3.4 Knaccudukarys TUTHIX 3aTOTOBOK U TUTCHHBIE
CIUIABBI.

3.5 CxemMa nojy4eHus OTIUBOK.

3.6 CriocoObI U3rOTOBJICHHE JTUTEHHBIX (HOPM.

3.7 ®OpMOBOUHBIE U CTEPHKHEBBIE CMECH.

Texnonorns od0padoTkmn
MeTAJLJIOB AaBJICHHEM.
CBapo4yHoe Npou3BOACTBO.

4.1 Knaccudukamus nporeccoB 00pabOTKH JaBICHUEM.

4.2 TIpokaT u ero mpou3BOJCTBO.

4.3 IlpeccoBanue.

4.4 BoimoueHue.

4.5 KoBka u 1ITaMIIOBKA.

4.6 Capka 1miaBjieHHeM. Py4yHas 1yroBasi CBapka.

4.7 ABToMmartmdeckas JyroBasi CBapka Mo (rocoMm.
JlyroBas cBapka B 3alllUTHBIX ra3ax.

4.8 Ilna3meHHas U 3JIEKTPOLUIAKOBas CBapKa.

4.9 JlyueBble criocOObI CBapKU. DIIEKTPOHHO-JTyueBasi,
Ja3epHas ¥ ra3oBas CBapKa.

4.10  Cpapka 1aBI€HUEM U KOHTAKTHas CBapKa.

4.11  uddysuonnas capka. CBapka TpeHHEM U
B3pBIBOM.

4.12  CneuuanbHble TEPMUYECKHUE MPOLIECCHI B
CBapOYHOM IPOM3BOJICTBE: HAIUIABKA, HAIIBJICHHUE U

naiika.
MeTasiibl. ATOMHO- 5.1 IlpoctpancTBeHHasl (KpUCTAUTHYECKas) pelieTKa
KPHUCTALJINYECKOe CTPOeHne METaJJIOB.

METAJJIOB.
7Kes1e30 ¥ ero cnjiaBbl.

5.2 Pa3HOBUAHOCTHU U 1€(PEKTHI KPUCTAIUTHYECKON
CTPYKTYPBI METAJLIOB.

5.3 luddysus B MeTamIax.

5.4 Knaccudukanus MeTaioB.




5.5 Jluarpamma COCTOSIHUS JK€I1€30-YTIIIEPOL.

5.6 KOMIIOHEHTBI M CTPYKTYPHBIE COCTABJISIONINE
CUCTEMBI JKEJIE30-YIIIEPOI.

5.7 IlpeBpailieHus1 Ha JIUHUSAX AUArPaMMBbI JKeJ1e30-
YTIEPOA.

5.8 [IpaBuiio KOHIIEHTPALMI U OTPE3KOB.

5.9 Knaccudukanus 1 MapKUpoOBKa CTasei.

6. | CBoiicTBa MeTAJLJIOB. 6.1 duznueckne cBOWCTBA METAIIJIOB.

Omnpenenenne MeXaHH4eCKUX 6.2 XuMHueckrue CBOMCTBAa METAIIIIOB.

CBONCTB MeTaJJIOB. 6.3 MexaHnuecKue CBOMCTBA METAILIIOB.
6.4 TexHonornyeckrue CBOMCTBA METAJIIOB.
6.5 DKcIulyaTalilMOHHBIE CBOMCTBA METAJIIOB.
6.6 CriocoObI oIpeIeTICHIsI MEXaHMYECKUX CBOWCTB.
6.7 OnpenesneHre NPOYHOCTH U INTACTUYHOCTH.
6.8 Onpenenenre TBEPAOCTH, BI3KOCTU U YCTAIOCTHOU

MPOYHOCTH.

7. | Teopusi ¥ TEXHOJIOTHS 7.1 Knaccudukarys BUI0B TEPMUIECKON 00pabOTKH.
TepMHU4YeCKOii 00padoTKHN 7.2 IIpeBpalieHust, MPOTEKAIOIINE B CTAIH IIPU HATPEBE U
MeTaJLJIOB. OXJTKICHUH.

7.3 HarpeB nipu TepM0o00OpadoTKe. XUMHUUYECKOE ICUCTBUE
Ha METaJI HarpeBaroLEen CPEIbl.

7.4 Omxur. HaznaueHne v pa3HOBUIHOCTH.

7.5 3akanka. HazHaueHue u CriocoOBbl.

7.6 Otmyck ctanu. HazHaueHue u pa3HOBUIHOCTH.

8. | Xumuko-TrepMuuecKast 8.1 LlemenTanus.
0o0padoTKa cTajan. 8.2 A3oTHpOBaHHE.

MeToabl ynpoYHeHuUst 8.3 lluanupoBaHuEe WU HUTPOIIEMEHTALUA.
METAJJIOB. 8.4 Iuddy3nonHas meTamsarusi.
8.5 Tepmomexanuueckas 00pabOTKa CTaH.
8.6 TToBepXHOCTHOE YIPOUYHEHHUE CTATBHBIX JIETAJICH.
8.7 Crapenue.
8.8 OOpaboTKa cTau X0JI0I0M.
8.9 VYnpouHeHne METOIOM IUIACTHUECKON Ae(opMari.
5.3. JlaGopaTopHbIe 3aHATHUS
Tao6auna 4
Ne HaumenoBanue pasnena
HaumeHnoBaHue 1a00paTOpPHBIX padoT
n/n JUCIMTIIAHBI
Kpucrannuzauus .
1 MakpocKOIMUYeCKUii aHATTU3 CTPOSHUS METaJIIIOB.
MeTaJLJIOB.
2 7Kene30 u ero criaBbl. JlnarpamMma COCTOSIHUSI CUCTEMBI «KEII€30-YIIIEPOI.
Kpucrannuzauus .
3 Kpucrannuzanus 1 TepMHUYECKUN aHAIN3 METAJJIOB.
MeTaJLJIOB.
Teopus u TexHoJI0rus
4 TepMuUeckoii 00padoTkn | TexHOJIOrHs TepMUIECKO 00pabOTKU YTIepOAUCTHIX CTAJICH.

CTaJIn.




Teopus u TexHoJiorust
5 TepMHuYecKoii 00padoTKu
CTAJIM.

TexHoJO0THs TEPMUUECKO 00pabOTKU JIETHPOBAHHBIX
CTaJIen.

MexannyeckKkue CBOMCTBA

6 Cnoco0sl onpesienenns TBEPA0CTH METAIIOB.
MeTaJIJI0OB.

7 Mexanuveckue cBoiictBa | CriocoObl OIpeesieHHsI IPOYHOCTHU, YIPYTOCTH U
MeTaJIJIOB. IUIACTUYHOCTH METAJIJIOB.

MexaHnnuyeckue CBOHCTBa .

8 OnpeneneHue yJapHOH BA3KOCTH METAILIOB.
MeTaJIJIoOB.

9 Texnosiorust 00padoTKu Pa3HOBMIHOCTH IPOKATHOT'O IPOU3BOJICTBA: KOBKA U

METAaJJ10B JaBJICHHUEM.

mrTaMIIOBKa.

10 | CBapo4HOe IPOM3BOACTBO.

Pyudnas gyrosas u ra3oBasi CBapKa.

5.4. IlpakTryeckue 3aHATHUSA (He MPEAYCMOTPEHbI Y4eOHBIM IJIAHOM)

6. CamocTosiTe/IbHASL pA00TA CTYACHTOB MO TUCIHHUIJIMHE.

Llesabl0 camocToATEIbHOI PadoThI sABiIIETCS (HOPMUPOBAHUE TUYHOCTHU CTYICHTA, Pa3BUTHE

€ro CIOCOOHOCTH K CaMOOOYYCHHIO U TTOBBIIICHUIO CBOETO MPO(EeCCHOHATLHOTO YPOBHS.

CamocrosaTrenbHas paboTa 3aKiiOyaeTcs B HM3YUYCHHH COJEpXKaHHMS TeM Kypca MO KOHCIEKTaM,
y4eOHHKaM W JONOJHHUTEIBHON JIMTepaType, MOATOTOBKE K JAaOOpaTOPHBIM M IMPAKTHYECKUM
3aHATHUAM, K PyOEKHBIM KOHTPOJISIM, K dK3aMeHY, 0(opMIIeHUH J1a00paTOpHbIX paboT. OHa MOXKET
BKJIIOYATh B ce0sl MPAKTHKY TMOATOTOBKU pedepaToB, MPE3ECHTANNN U JOKIAI0B 10 HUM. TeMaTHka
pedepaToB MOMKHA WMETh NPOOJEMHBIM W NPOo(EeCCHOHATBLHO OPUEHTUPOBAHHBIN XapakTep,

TpeOYIONINI CaMOCTOATENbHOI TBOPUYECKOI pabOTHI CTyIEHTA.

TeMbl 1OKJIA10B:

1. H3roroBneHue 3aroTOBOK METO/IaMHU IOPOLIKOBOM METaJIITypIrHH.

2. OpmHOCTOpOHHEE M ABYXCTOPOHHEE IpeccoBaHue. [ HapocTaTnueckoe NpeccoBaHue.

3. TlpokaTka KaK OJIMH U3 CITIOCOO0B 00PA0OTKN METAIIOB M METAJTMYECKUX CTIJIABOB

JIaBJICHUEM.

BOHO‘IGHI/IG, KOBKa M ITaMIIOBKa METAJIJIOB.

O6paboTka METaIOB PE3aHHUEM.

O6ocHOBaHME BIOOPA METOAA MOTYUYEHHUS 3arOTOBOK.

4
5
6. BuOpoummynbcHbIC METOIbI 00PaOOTKH METAIIIOB.
7
8

JloMeHHBI mporecc.

9. KucnopoaHo-KOHBEPTEPHBIH MPOIECC.

10. IIpon3BOACTBO CTAId B MAPTEHOBCKUX MEYaX.

11. DnexTpocTraneniaBuibHbIE IEYN U UX Pa3HOBUIHOCTH.

12. Cxembl 1 c11ocoObI pa3IuBKH CTallM, UX JOCTOMHCTBA U HEJOCTATKH.

13. JInTwe 10 BBIILIABIISIEMBIM U BEDKHUTAEMBIM MOJIEISIM.

14. JIuThe B KOKWIb U O] JaBJICHUEM.

15. WzroroBiieHHe OTIAMBOK IIEHTPOOEIKHBIM M HEMPEPHIBHBIM JIUTHEM.

16. Koppo3ust MeTajuioB: pa3HOBUIHOCTH M METOIbI OOPHOHI.

17. KoMIio3uTHBIE MaTE€pUalbl B HAYKE U TEXHUKE.




18. 3KCHepHMeHTaHLHBIe MCTOAbI TOCTPOCHUA AUArpaMm COCTOSTHUM M aHaAJIN3 UX OCHOBHBIX
THUIIOB.

19. IlopomkoBbie MaTepHabl.

20. TyromnnaBkue METAJUIBI U CIIJIaBbI HA UX OCHOBE.

21. TlomyueHre MOHOKPHUCTAIIIIOB M aMOP(HBIX METAJIJIOB.

22. B3auMocCBs3b MEX/y COBEPLICHCTBOBAHUEM MATEPHUAJIOB M Pa3BUTHEM HAYKU M TEXHUKHU.

23. ®u3NKO-MEXaHWYECKHE CBOMCTBA METAJIIOB U CIIOCOOBI ONPEIEICHUS MX KOTUYECTBEHHBIX
XapaKTEPUCTHK.

24. Hanomatepualibl B COBPEMEHHOM MUpPE: BPE/l WX T0JIb3a.

25. IlpuMeHeHne KepaMUYECKUX MaTEPHAIOB B COBPEMEHHOM TEXHUKE.

26. MenuimHCKUE MaTepualibl: TpeOOBaHUS K HUM U CBOMCTBA.

27. dTOp-1oAMMEpHI: CBOWCTBA U TPUMEHEHHE.

28. Hemeramnuecknue MaTepUalbl.

29. B3anMOCBsI3b MEXKy COBEPIICHCTBOBAHUEM MAaTEPUAIIOB U Pa3BUTHEM HAYKH U TEXHUKHU.

30. TexHomOTHs MPOU3BOJICTBA IETAIEN METOAOM IMOPOIITKOBOM METAJLTYPIrHUH.

Ilepeuenn yueOHO-MeTOANYECKOT0 00ecnieYeHHs 1JIs1 CAMOCTOSITEIbHOM Pa0d0ThI CTY1eHTOB:

1. [Tactoruna O.B. MarepuanoBeznenue : yuebHoe nocoodue / [lacroruna O.B.. —
MuHck : PecryOnukaHckuii HHCTUTYT npodeccuoHanbHoro oopaszoBanus (PUI10), 2020. —
276 c.— ISBN 978-985-7234-48-6. — TekcT : 3neKTpOHHBIH // DIEKTPOHHO-ONOINOTEUHAs
cuctema IPR BOOKS : [caiir]. — URL: http://www.iprbookshop.ru/100385.html (mata
obpamienus: 07.03.2021). — Pexxum noctyna: it aBTOpU3HP. MOJIb30BaTEIeH

2. MensuukoB A.I'. MarepuanoBenenue : ydebHoe mocobue mias CIIO /
MenbpaukoB A.T'., XBopoBa U.A., UunkoB E.I1.. — Caparos : IIpocdobpazoBanue, 2021. —
223 c.— ISBN 978-5-4488-0919-4. — TekcT : 2JIeKTpOHHBIH // DNEeKTpOHHO-O0MOIMOTeUHAs
cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/99930.html (nata
obpamenus: 07.03.2021). — Pexxum goctyma: ajis aBTOpU3Up. Mosib3oBaTeneit bonnapenko
I''I". OcHoBbl MaTepuanoBeaeHus: yueOnuk / bongapenko I'.I'., KabanoBa T.A., Pribanko
B.B. — Mocksa: JIaboparopus 3nanmii, 2020. — 761 c. — ISBN 978-5-00101-755-4.

3. DnektpoHHble  pecypchl.  Pexxum  gmoctyma:  http://www.gumer.info/bibliotek Buks
/Science/metr/01.php; http://libgost.ru/1.php.

7. OneHOYHBIE CpecTBa
7.1. Boripochl K nepBoil py0exHOH aTTecTaluu

UYro takoe KoHCTpYKIMOHHbIe MaTepraisl (KM)? Knaccuduxamms KM.
CoBpeMEHHOE METAJUTYPrU4eCKOE IPOU3BOJACTBO U €70 MPOTYKIHS.
Marepunansl 1151 JOMEHHOTO ITPOU3BO/ICTBA.

ITogroroBka pyx K JOMEHHOM IIJIaBKE.

[Tpon3BOACTBO UyTryHa. Y CTPOHUCTBO U pabOTa TOMEHHOM MEYH.
OcHOBHBIE U TOOOYHBIE TPOYKTHI JOMEHHOH IJIABKH.

OCHOBHBIE COBPEMEHHBIE CIIOCOOBI MOTYUYEHUS CTANH.

[Ipon3BocTBO cTanM B KOHBEPTOPAX.

ITpon3BOACTBO CTaNH B MapPTEHOBCKUX IT€YaX.

e Al e



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

[Ipon3BoCTBO CTAJIN B AEKTPOIIECUAX.

Crioco0bI pa3IMBKH CTAIIH.

Martepuanosenenue. O0mas xapakTepuCTHKA METAIITIOB.
ATOMHO-KPUCTANINYECKOE CTPOCHUE METAJIOB.

JedheKTsl KpUCTATUTMYECKON CTPYKTYPhl METAILIOB.

Huddysus B merannax.

Knaccudukamnmst meranios.

DHepreTUYeCcKue yCIOBUSA MPoLecca KPUCTAIUTU3ALINH.
MexaHu3m mporecca KpUCTAIU3aLUH.

['omoreHHoOe U reTeporeHHoe 3apobIeodpa3oBaHue.
MonudunrpoBaHrue METaIOB.

[MonmumopdHbIe mpeBpalieHus B MeTallIax.

®opma KpHUCTaNIOB U CTPOCHUE CIIUTKOB.

[TonsTHe 0 crtaBax U MeTo/Iax UX MoyyeHusi. OCHOBHBIC MMOHSATHS B TEOPUH CILJIABOB.
OCc00EHHOCTH CTPOCHHMS, KPUCTALTU3AINHI ¥ CBOMCTB CIIaBOB:

MEXaHUYECKUX CMECEH, TBEPIBIX PACTBOPOB, XMMUYECKUX COCIUHECHUN

25.
26.
27.
28.

ﬂI/IanaMMa COCTOSIHHA ABYXKOMIIOHCHTHOTI'O CILJIaBa.

HOpHI[OK MNOCTPOCHUA JUuarpaMm COCTOAHUS CIJIAaBOB.

OCHOBHBIE TUTIBEI auarpaMm COCTOSIHUA CILIIaBOB.

CBs3b MCKOY CBOMCTBaMH CILIABOB M TUIIOM AuarpaMmbl COCTOSAHUA

(mpaBwiio Kypnakosa H.C.)

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

Juarpamma coctosHus xene3o - yraepoa. KomnoneHntst cuctemsl Fe—FesC.
XapakTepuCcTUKa CTPYKTYPHBIX COCTaBISIOUINX cuctemsl Fe—FesC.
[IpeBpamenust Ha nuHuUsIX quarpamMmsl Fe — FesC.

Crpykrypsl U (a3sl Ha quarpamme Fe — FesC.

[IpaBuiio KOHIIEHTPALIMI U OTPE3KOB.

Knaccudukanmst 1 MapkupoBKa yIrIIEpOIUCTHIX CTAJICH.

Bunbr neopmanuii 1 HanpsHKCHHIA.

[Tnactuueckas aedopmariusi.

MexaHu3M IJIaCTUYECKOH 1eopMaliy METaJIOB.

Mexanu3m neopMamOHHOTO YIIPOYHEHHUS! METAJUIOB.

BnusiHue HarpeBa Ha cTpoeHue 1e(hOPMUPOBAHHOTO METAILIA.
OcHOBHbIE CBOMCTBAa METAJIOB: (PU3UYECKUE, XUMUUECKHE, MEXaHUYECKUE,
TEXHOJIOTMYECKHE U IKCIUTyaTallMOHHBIE.

MexaHnueckoe pa3pylieHUe TBEPIbIX TEI.

Pa3pymienue maTepuaioB B mpolecce n3Hoca.

Koppo3znonHoe pa3pylieHne Mmarepuaios.

CniocoObI MOBBIIEHUS] KOHCTPYKIIMOHHOM MPOYHOCTH MaTEpUAIOB.
[IpoyHOCTP M IJIACTUYHOCTH U METOJIBI UX ONPEACICHUS.

TBepmocTs. MeTo bl onpeiesieHue TBEPAOCTH.

Bszkocte. OnpeneneHue BI3KOCTH U €€ 3aBUCUMOCTb OT TEMIIEPATYPHI.
BoeiHOCIMBOCTE. OCHOBHBIE XapaKTEPUCTUKU BEIHOCITUBOCTH.
Knaccudukanus BunoB repMudeckoit 00paboTK.

[IpeBpalenus, NpOTEKAOIIME B CTAIU IIPU HATPEBE U OXJIAKICHUU.
Harpes npu Tepmoo0paboTke. XuMuyeckoe BO3AeHCTBHE HarpeBaroen

Cp€abl HaA METAJIIL.

52.
53.

Omxur u HopMmanu3zanusi. HazHaueHue u pexxumsl.
3akanka. HaznaueHue u BUabI. 3aKaJOYHBIE CPEJIbI.



T'PO3HEHCKHH ITOCYJAPCTBEHHIIN HE®TAHOH TEXHUYECKUN YHUBEPCUTET

BuJer k 1-0ii pyoOe:kHoii atTectanmu Ne 1

JucuuImmHa MartepuanoBenenue - TKM
N> __ TI'pynma HP,Hb _ cemectp 5

1. Koncrpykunonnsie marepuaisl (KM) u ux knaccupukarus.

2. ATOMHO-KpPHUCTAJUIMYE€CKOE CTPOCHHE METAJIIOB.

VTBEPXJIAIO:

« » 20 . 3aB. kadempoii

7.2. Boipochl KO BTOPOii py0e:KHOM aTTecTAlUM
1. [TponsBoicTBO 1IBETHBIX MeTaLIOB. Kiaccudukanus IBETHBIX METAIITIOB.
2. IIpon3BoACTBO AIOMUHUA.
3. [Ipou3BoaCTBO MEH.
4. TIpon3BoACTBO MarHusl.
5. IIpou3BOICTBO HUKES.
6. IIpou3BOICTBO TUTAHA.
7. Jluteiinoe nmpou3BoicTBO. Knaccudukarus JIUTHIX 3aTOTOBOK.
8. JIureliHbIe CIUIaBBI M UX JINTEHHBIE CBOMCTBA. CIIOCOOBI TUTHSI.
9. Texnonorus o6paboTku nasienneM. Knaccugukanus cnoco6oB 00pabOTKH TaBICHUEM.
10. IIpoxkat u ero mpou3BoAcTBO. CIIOCOOBI MPOKATKH.
11. O6opynoBanue U NPOIYKIUS MIPOKATHOTO TPOU3BO/ICTBA.
12. IlpeccoBanue. TexXHOIOTHS U MPOLYKIIMS TPECCOBOTO MPOU3BOACTBA.
13. Bonouenune. TexHOTOTHS BOJTOUYECHHS U €TI0 IPOAYKIIHUS.
14. KoBka. Crioco0b! 1 TexXHOJIOTHSI KOBKH. O00py10BaHNE /TSl KOBKH U €€ TIPOTYKITHS.
15. O6beMHas mTaMoBKa. BUabl IITAMITOBKH.
16. CBapounoe nipou3BocTBO. CIIOCOOBI CBAPKH.
17. KoMno3uuroHHbIE MaTepUabl.
18. Marepuaibl MOPOUIKOBOM METAJLITYPTHH.

19. CnocoOBbI 3aKainKy CTAIN.



20. Otmyck cramu. OCHOBHOE 000pYI0OBaHUE ISl TEPMHUYECKON 00padOTKH.
21. Xumuko-tepmudeckast 00padbotka. HaznaueHrne u OCHOBHBIC BUJIBI.

22. llemenTtanus. CriocoObI IEMEHTAINH U TEPMOOOPaOOTKA IMOCIE Hee.

23. AzotupoBanue. HazHaueHune u pa3sHOBUIHOCTH.

24. IlnaHupoBaHUE U HUTPOLIEMEHTAITUA.

25. Iubdy3nonnas MeTaInu3aims.

26. Tepmomexannueckas 00padOTKa CTaJIH.

27. I1oBepXHOCTHOE YIIPOUHEHUE CTAIbHBIX JI€TAJICH.

28. 3akanka TBY u razoriazmMeHHas 3aKkajika.
29. Crapenue. HaznaueHue u pa3HOBUIHOCTH.
30. O6paboTKa cTaal XOJI0A0M.
31. YnpouHeHre METOI0M TUTaCTHYECKOM ehopmaItuu.
32. KOHCTPYKIIMOHHBIE CTAJIA ¥ UX Pa3HOBUIHOCTH.
33. BausiHue yriepo/ia Ha CBOMCTBA KOHCTPYKIIMOHHBIX CTajeH.
34. Tunbl npuMecell U UX BIUSHUE HAa CBOMCTBA CTAJIEH.
35. JlerupoBannbie ctanu. HazHaueHWE JErUpYIONIUX JIEMEHTOB.
Krnaccudukanus 1erupoBaHHBIX CTaJICH.
36. BiusHME JETUPYIOMUX 3JIEMEHTOB Ha MOTUMOPQHU3M Keje3a.
37. BnusiHre TETUPYIOIUX JIEMEHTOB Ha (ha30BbIe MPEBPAILICHUS B CTATISX.
38. LlemeHTyeMbI€ U yIIydlllaeMbI€ CTAJIHU.
39. BoicokonpouHbIe, MPY>KMHHBIE U IIAPUKOTIOJITUITHUKOBBIE CTAIIH.
22. Cranu pyist u31enuid, paboTalomuX MpU HU3KUX TeMIIEpaTypax.
23. U3HOoCcoCTOlKHE M aBTOMATHBIE CTaJIH.
24. OObI4HBIE M OBICTPOPEKYIIUE CTAIH JJISI HHCTPYMEHTA.
25. Cranu 1yist U3MEPUTENbHBIX THCTPYMEHTOB U IITAMIIOBBIE CTAJIH.
26. TBepaocmiiaBel M aJiMa3 Kak MaTepyai Jijisi U3TOTOBJICHUS] MHCTPYMEHTOB.
27. Koppo3uonHo-croiikue cranu. Kinaccuduxamnus Koppo3nOHHO-CTOUKHUX CTaJIeH.
28. KapocToMKOCTb, )KapOCTOMKHE CTAIH U CILIABHI.
29. XKaponpouHOCTb, KaponpoyYHbIe CTAIH U cIuiaBbl. Kimaccudukarms
KAPOMPOUHBIX CTaJIeH U CIIaBOB.

30. Yyryn. I'paduruzanus uyryHoB. BausiHue cocraBa uyryHa Ha mporecc rpaguTu3anuy.

31. Bnusaue rpadguTa v npuMeceil Ha MEXaHHYECKUE CBOMCTBA YYT'YHOB.
32. Ctpoenue u Ki1acCu(pUKaIys IyryHOB.
33. Cepprit uyryH. CBoiicTBa, MApKHPOBKA M TEPMOOOpaOOTKaA.
34.BBICOKOIIPOYHBIN YYT'YH C IIapOBUIHBIM Tpadurom. CBOKCTBA,
MapKHUpOBKa B TepMOOOpadoTKa.
35. KoBkuii uyryn. CBolcTBa, MapKUpOBKa U TEpMOOOPaOOTKA.
36. LIBeTHEIC MeTaUIbl. AJTIOMUHUN U €TO CILIABEL.
37. Menr u ee CIUIaBbIL.
38. Tutan u ero CriaBbl.
39. Maruuii 1 ero CIjiaBbl.
40. KoMIO3UIIMOHHBIE MaTEpUAJIbL.
41. Marepuaisl MOPOIIKOBOW METAJLTYPIUH.

T'PO3HEHCKHH IT'OCYJAPCTBEHHIIN HE®TAHOH TEXHUYECKUN YHUBEPCUTET




BuJer k 2-0ii py0Oe:kHoii atTectanuu Ne 1

JlucuurimuHa Martepuanosenenue - TKM
N5 __ T'pynna HP, Hb CEMECTp 5

1. JIuretinoe npousBocTBO. Knaccudukarus TUTHIX 3aTOTOBOK.
2. XuMUKO-TepMuYeckasi o0padoTka. HazHaueHrne U OCHOBHBIC BU/IBI.

VTBEPXJIAIO:

« » 20 . 3aB. kadempoii

7.3. Boripocsl k 3a4eTy (3K3aMeHY)
1. Uto Takoe koHcTpyKImoHHbIe MaTepuansl (KM)? Knaccuduxanums KM.
2. CoBpeMEHHOE METAJUTYPrUYECKO€E MTPOU3BOJCTBO U €T0 MPOTYKIIHSI.
3. Marepuaisl 1j1s1 JOMEHHOTO MPOU3BOJICTBA.
4. TloaroroBka py/a K JIOMEHHOMH TJIaBKE.
5. [Ipou3BoACTBO YyryHa. Y CTPOMCTBO U paboTa TOMEHHOM TEUH.
6. OcHOBHBIE 1 TOOOYHBIE TIPOTYKTHI JOMEHHOM TUTaBKH. BaxHelme
TEXHUKO-3KOHOMHYECKHE TIOKa3aTeNId JOMEHHOM MeyH.
7. IlpousBosctBO ctanu. [Iponecchl mpsMOro Mojgy4eHus kejes3a u3 py/a.
8. OCHOBHBIE COBPEMEHHBIC CITOCOOBI IMOTYyUYCHHUS CTAJIH.
9. [Ipon3BOJCTBO CTAJIU B KOHBEPTOPAX.
10. IIpon3BoACTBO CTaM B MAPTEHOBCKUX I€YaXx.
11. IIpou3BOACTBO CTANX B AJEKTPOIICYAX.
12. CriocoObI pa3IuBKH CTAIIH.
13. IIpon3BOACTBO IBETHBIX MeTaILTOB. Kimaccudukarus 1iBETHBIX METAJLIOB.
14. IIpon3BOACTBO AIFOMUHHSL.
15. Ilpon3BoACTBO MENH.

16. [Ipon3BOACTBO MAarHus.



17. IIpon3BOJACTBO HUKES.

18. IIpon3BOACTBO TUTAHA.

19. Kpucrannuzaius MeTajlioB. JHEPreTUUECKHUE YCIOBUS Mpoliecca
KPUCTAJUTU3ALIUH.

20. MexaHu3Mm npoiiecca KpuCTalIn3aluu.

21. Camomnpou3BoJibHOE (TOMOT€HHOE) U T€TEPOT€HHOE
3apozsieodpazoBanre. MoaupuImpoBaHUE METAIITIOB.

22. Kpucrammsanus U CTpPOEHUE CTaIbHBIX CIUTKOB.

23. JlebexTsl cTambHBIX CIIUTKOB. CITOCOOBI OBBIIICHHS KA4eCTBA CTAIH.
24. Bueneynas o0paboTka ctainu. BakyyMHas nerazanus CTaiu.

25. DAeKTpouUIakoBbIM neperiaB craiu. BakyyMHO-IyTroBoi nepemnian
CTaJIH.

26. Cioco0sI (pr3nyecKoro BO3ICUCTBHS Ha MPOIECChI KPUCTAITU3AIINH.
27. 3aroToBUTEIHLHOE TPOU3BOICTBO. BBIOOp MeTOMa M cr1ocoba MmoTydeHus
3arOTOBKH.

28. Jlutertnoe mpon3BocTBO. Kitaccudukanus TUThIX 3arOTOBOK.

29. JIuTeliHble CIIJIaBbI M UX JIUTEHHBIE CBOMCTBA.

30. Cxema nojy4eHus: OTIMBOK. MI3roToBICHNE TUTEUHBIX (POPM U CTEPKHEH.
31. CuennanpHble cIOCOOB!I IUTHA. JINThE B 000JI0OYKOBBIE U METAIUINYECKUE
(hopMmBI.

32. JIuThbe no BHIIUIABISIEMBIM U BBIKUTAEMBIM MOJCIISIM.

33. V3roToBiieHNE OTIUBOK IIEHTPOOCKHBIM JTUTHEM U JIUTHEM T0]T
JTaBJICHHUEM.

34. 3roToBiieHHE OTIIMBOK 3JIEKTPOLULIAKOBBIM U HENIPEPHIBHBIM JIUTHEM.
35. leeKThbl OTIIMBOK U UX HCIIPaBIICHHE.

36. Texnonorust 06padotku gapnenueM. Kiaccudukamnus cnoco6os



00paboTKH TaBICHUEM.

37.

38.

39.

40.

41.

[Tpoxat u ero mpousBoacTBO. CrIocoOBI TPOKATKH.

O6opynoBaHue U MPOTYKIUS MPOKATHOTO MTPOU3BOICTBA.
[IpeccoBanue. TexHONOTHs U MPOAYKLHS IPECCOBOTO IPOU3BOICTBA.
Bououenune. TexHONMOrHsI BOJIOYEHHUS M €70 TPOLYKIHA.

Kogska. CriocoOsI u TexHOnorHs: KOBKU. O00pyJ0BaHUE [UIsI KOBKU U €€

MIPOTYKITHSI.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

O0BeMHas MITAMIIOBKA. BHIBI IITAMIIOBKH.

Capounoe mmpon3BoAcTBO. CIIOCOOBI CBapKH.

Caapka maBiieHreM. Pa3HOBUAHOCTH JyTrOBOM CBapKH.

Pyunas nyrosas cBapka.

ABTOMaTHYECKas TyroBasi cBapka moja (hrrocoM U B 3alIUTHBIX razax.
[Ina3mMeHHas ¥ 3JEKTPOIIAKOBAsI CBapKa.

DIEKTPOHHO-JTy4eBasi U Ja3epHas CBapKa.

l"a3zoBas cBapka u cBapKa JIaBJICHUEM.

Konrakrnas u quddysnonnas cpapka.

CBapka TpeHUEM U B3PBIBOM.

Cneunaanme TCPMHUYCCKUC ITPOLCCCHI B CBAPOYHOM IPOU3BOJCTBC.

Hanrwuienne u naiika.

53.

54.

55.

56.

57.

38.

59.

KomMmno3unmonHsle MaTepuaisl.

Marepuanbl TOPOIMIKOBON METAJLITYPTrUH.
Marepuanosenenue. OO011as XxapakKTepruCTUKA METAIIJIOB.
ATOMHO-KpPUCTAJIIIMYECKOE CTPOEHUE METAJIIOB.
JlepeKThI KpUCTATUIMYECKON CTPYKTYpBI METAJIIIOB.
Hubdysus B meTamax.

Knaccudukamnms meranios.



60. DHepreTrueckue yciIoBHs Npoliecca KpUCTAIUIM3ALIH.

61. Mexanu3m mnponecca KpUCTaUIM3alHH.

62. 'oMOT€HHOE U TeTepOreHHOE 3apOIbIIIe00pa30BaHUE.

63. MoauduipoBaHue METaJLIOB.

64. [lomumopdHbIe MpeBpaIeHus B MeTallIax.

65. ®opMa KpUCTAJIIOB U CTPOCHUE CIIUTKOB.

66. [TonsTHeE O crmaBax U MeToJax UX NoyrydeHusi. OCHOBHBIE ITOHATHUS B TEOPUH CILIaBOB.

67. OcOOEHHOCTH CTPOCHHUSI, CBOMCTB M KPUCTAUIU3AIIUH CTUIABOB: MEXaHUYECKHX CMECEH,
TBCPABIX PACTBOPOB, XUMHUYCCKUX COGI[HHGHPIﬁ.

68. JlnarpaMmma cOCTOSIHUSI IByXKOMIIOHEHTHOT'O CIIJIaBa.
69. Ilopsaok NOCTpOEHMS AUArPaMM COCTOSIHUSA CILIABOB.
70. OCHOBHBIE THUITBI AUATPAMM COCTOSIHUS CILIaBOB.

71. CBsi3p MEXIy CBOMCTBAMH CILIABOB M THUIIOM JHAarpaMMbl cocTosiHus (nmpaBmwiio KypHakoBa
H.C)

72. narpamma coctosiHUs kene3o0 - yriaepo. Komnonents! cucremsl Fe—FesC.
73. XapakTepuCcTHKa CTPYKTYPHBIX cocTaBistomux cucreMsl Fe—Fes;C.
74. IlpeBpaienus Ha nuHUAX quarpammsl Fe — FesC.

75. Ctpyktypsl u ¢assl Ha auarpamme Fe — FesC.

76. IIpaBuio KOHIIEHTPALMI U OTPE3KOB.

77. Knaccudukanus 1 MapKUpPOBKa yIIIEPOJUCTBIX CTAJICH.

78. Bunpl neopManuii 1 HanpsKeHUH.

78. Ilnactuueckas nedopmarus.

80. MexaHu3M IJIaCTUYECKOI JeopMaluy METaJIOB.

81. Mexanu3m neOpMalMOHHOTO YIIPOYHEHUS METAJIIOB.

82. BausiHue HarpeBa Ha CTpoeHue 1e(OPMHUPOBAHHOTO METAJLIA.

83. OCHOBHBIC CBOMCTBA METAIUIOB: (PU3UUYECKHUE, XUMUIECKHE, MEXaHUICCKHUE,
TCXHOJIOTHUYCCKUC 1 DKCIUTYaTallHOHHBIC.

84. MexaHnueckoe pa3pylieHue TBEPIbIX TE.



85.

86.

87.

88.

9.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

Pa3zpymienue maTepuaioB B mpoliecce U3HocaA.

Koppo3uonHoe paspyiieHue Marepraios.

CriocoObI MOBBILIEHHS] KOHCTPYKIIMOHHOM MTPOYHOCTH MaTEPHAIIOB.
[IpoYHOCTH M MIACTUYHOCTH U METOBI UX ONPEIACIICHHUS.

TBepaocTs. MeToabl ONpeNeIeHUE TBEPAOCTH.

BszkocTs. Onpenenenue BI3KOCTH U €€ 3aBUCUMOCTb OT TEMIIEPATYPHI.
BoinocnuBocTh. OCHOBHBIE XapaKTEPUCTUKU BEIHOCIUBOCTH.
Kiaccudukanus BUI0OB TepMUYECKON 00pabOTKH.

[IpeBparienus, NpoTeKaOIIKe B CTAJIU IPU HATPEBE U OXJIAKIACHHUH.
Harpes npu TepMoo6paboTke. XUMHUECKOE BO3/ICHCTBIE HATPEBAIOILEH Cpeibl Ha METaIl.
OTxur 1 HopManu3anus. HazHaueHue u pexxuMbl.

3akanka. Haznauenue u Buabl. 3aKaJOYHbIE CPEIbI.

Crioco0blI 3aKanky cTaj.

Otnyck ctanu. OCHOBHOE 000pyI0BaHUE JJISI TEPMUYECKON 00pabOTKH.
XuMuKo-TepMudeckas oopaborka. HazHaueHne 1 OCHOBHBIE BU/IBI.

. Hementamusi. CrtocoObI IEMEHTAIMHN U TEPMOOOPaOOTKa IMOCIIE Hee.
A3zotupoBanue. HazHaueHue u pa3HOBUIHOCTH.

[{nanupoBaHue ¥ HUTPOIICMEHTALIHS.

Juddy3nonnas Metamau3amms.

TepmomMexannueckast 00paboTka cTamu.

IIoBepXHOCTHOE YIIPOUHEHUE CTAJIBHBIX JETAJICH.

3akanka TBY u rasomnasmeHHas 3aKaika.

Crapenue. HazHaueHnue u pa3HOBUIHOCTH.

O6paboTka cTaar X0I0I0M.

YrpodHeHre MEeTO0M IIJIACTHYECKOM TedopMaliuu.

KoHCTpyKLIMOHHBIE CTATIN U UX PA3HOBUAHOCTH.



111.

112.

113.

Binsaue yriiepoaa Ha CBOMCTBA KOHCTPYKLIIMOHHBIX CTaJIEH.
Tunbl npuMeceit U UX BIUSHUE Ha CBOMCTBA CTAJICH.

JlerupoBannbie ctanu. Haznauenue nerupyromnux sneMeHToB. Knaccuduxanus

JIETUPOBAHHBIX CTAJICH.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

BnustHue serupyronmx 3J€eMeHTOB Ha OJIMMOpGU3M Kellesa.

BnustHue serupyronmx 3JeMeHTOB Ha (pa30Bble IPEBPALLCHHS B CTAJIAX.
IlemenTyeMBbI€ 1 yTydIIacMble CTAIIH.

BricokonpouHsble, NPy KUHHBIE U IAPUKONOIIIUITHUKOBBIE CTAIIH.

Cranu 1 nznenuid, paboTaronmMX Ipy HU3KUX TeMIepaTypax.
W3HococTOlKNE 1 aBTOMATHBIE CTAJIH.

OObIuHBIE U OBICTPOPEIKYIIUE CTANN JJISI HHCTPYMEHTA.

Cranu U1 N3MEPUTENBHBIX HHCTPYMEHTOB U IITAMIIOBBIE CTAJIH.
TBeprocmaBbl M anMa3 Kak MaTepUa JUisl U3TOTOBICHUS HHCTPYMEHTOB.
Kopposuonnoctoiikue cranu. Knaccupukanus Koppo3nOHHOCTOMKHX CTaJeH.
KapocToikocTh, KapOCTONKNE CTAIU U CILIABBI.

KaponpouHocTs, kaponpoyHble CTaIN U cruiaBbl. Kimaccudukarys

KAPOMPOUHBIX CTaJIeH U CIIaBOB.

Uyryn. I'padutnzamnms ayryHoB. BiusiHre cocTaBa yyryHa Ha IpoIiecce

rpauTH3AINA.

Brustaue rpaduTa u npuMeceit Ha MEXaHUYECKHUE CBOMCTBA YYTyHOB.
CrpoeHnue u kiaccupukaius 4yryHoB.
Cepprit uyryH. CBoiicTBa, MApKHPOBKA M TEPMOOOpaOOTKa.

BrIcOokonpouHBIi 4yTyH ¢ IapoBUAHBIM rpadutoM. CBOICTBA,

MapKHUpOBKa U TEpMOOOpabOTKA.

131.

132.

133.

KoBxkuii uyryH. CBoiicTBa, MApKHPOBKA U TEPMOOOpPAOOTKA.
[IBeTHBIC METAIIBI. ATFOMHUHHI U €r0 CIIJIaBBbI.

Menb U ee cIIaBEL



134. Tutad u €ro CIIaBhbI.
135. Maruui u ero CIuiaBbI.
136. KomMno3uimoHHbIe MaTepUasbl.

137. Matepuainsl HOPOLIKOBOI METaIypruu.

T'PO3HEHCKUM IT'OCYJJAPCTBEHHBIU HEDTAHON TEXHUYECKUY YHUBEPCUTET

BuJer k 2-0ii pyOe:kHoii atTectanuu Ne 1

Jucrunnmna Matepuanogenenue - TKM
N5 __ T'pynna HP, Hb CEMECTp 5

1. CoBpeMEHHOE METAIUTYPTUYECKOE ITPOU3BOJCTBO U €0 MPOTYKIIHS.
2. Knaccudukarus BUI0B TEPMHUIECKON 00pabOTKH METAJIIOB.
YTBEPXAIO:

« » 20 . 3aB. kadenpoii




7.4. Tekymiuii KOHTPOJIb
JlabGopaTopnas padora Nel mo TKM

MAKPOCKONMUMYECKHWIA AHAJIN3 METAJLJIOB

Ien» padompt: u3yueHue BIUSHUS XMMUYECKOTO COCTABa U Pa3IMYHBIX BUAOB 00pabOTKH Ha
CTPYKTYpPY METAJIOB; BBISIBICHUE 1e()EKTOB, HAPYIIAIOUINX CIUIOUIHOCTh METAJJIOB; ONpeAeIeHHe
JUTOHN CTPYKTYPBI U XUMHUYECKONH HEOAHOPOJAHOCTH METAJNIOB; N3YYEHUE U3JIOMOB METAIIJIOB.

Jlabopamopnoe 0b60opyoosanue u mamepuanpl: MUKPOCKOIT; TYIIbl; KOMITIEKT MakpOoILIHn(oB
U3 PA3IMYHBIX METAJIIOB; HA0OP hoTorpaduii MaKpOCTPYKTYP.

Kpamkue meopemudeckue ceéedeHus no meme

Maxkpockonuueckuil anaiusz (MaKpoananu3) 3aKI0YaeTCs B U3yUYECHUH OOILIETO CTPOCHUS MeTaslia
IIyTEM MPOCMOTPA €ro M3JI0Ma HIIU CIIELMAIBHO IOATOTOBICHHOW MOBEPXHOCTH HEBOOPYIKEHHBIM
TJ1a30M WJIM TpU HEOONIbIINX yBennueHusX — 10 30 pa3. OTo mo3Bosser HaOII01aTh OTHOBPEMEHHO
60.III>H_IYIO MOBCPXHOCTH U IMOJYYUTh NMPCACTABICHUC 06 06H_[€M CTPpOCHUHN MCTAaJllla U O HAJIMYUU B
HEM OIpeaesieHHbIX NeeKkToB. MakpoaHalu3 HE ONpeneNseT MOIPOOHOCTEH CTPOCHUS U 9acTo
SIBIISICTCS TIPEIBAPUTEIBHBIM, HO HE OKOHYATEIBHBIM BHJIOM HCCIICIOBaHUS. XapaKTepH3ysi MHOTHE
OCOOEHHOCTH CTPOCHHS, MaKpOaHajIu3 TO3BOJSET BBIOpaTh T€ YYaCTKH, KOTOpbIE TpeOyroT
JTaTbHEUIIET0 MUKPOCKOITMYECKOTO HuccieaoBanusi. CTpoeHHe METAIJIOB | CIIABOB, OTPEACIICHHOE
TaKUM 00pa3oM, Ha3bIBAETCS MAKPOCMPYKMYPOIO.

MakpoaHanu3 IpUMEHSIOT JJIsl BBISIBJICHUS B METaJule ACHIPUTHOTO CTPOCHUS, YCaJI0UYHOM
PBIXJIOCTH, OCEBON MOPUCTOCTH, T'a30BBIX IMy3bIpEH, TPEIIUH, ITyCTOT, IUICH, IUTAKOBBIX BKIIOUYECHUH,
pacIoyio’KeHsl BOJOKOH B IMOKOBKAaX M INTaMIIOBKAaX, BUJ M3JIOMa, JIMKBALMU cepbl U Qocdopa,
CTPYKTYPHOH HEOAHOPOJHOCTH, Ka4YeCTBA CBAPHOT'O COCTMHEHUSI.

Jist uccnenoBaHusi MaKpOCTPYKTYPbl METAJJIOB M CIJIABOB MCHOJB3YIOT METOJ HUTU(OB U
MeToA u3ji0MOB. [Ipm 3TOM BHJ U3JIOMOB OIPENENAIOT HEMOCPEACTBEHHO BH3YalbHbBIM
HaOJI0ICHNEM, TOT/Ia KaK OCTalbHbIe 0COOCHHOCTH — Ha Makpouutngax.

Oobpaser (ero ere Ha3bIBAIOT TEMILIET) METAJIIA, IIOBEPXHOCTH KOTOPOTO MOTOTOBIICHA JIS
MakpoaHanu3a, HasbBaercs Makpouuimdom. OOpaszen A MakpoaHalM3a BbIPE3alOT B
OIIPEAETICHHOM MECTe M B OINPECNCHHOW IUIOCKOCTH B 3aBHCHMOCTH OT TOTO, YTO TOIBEPraroT
UCCIICOBAaHUI0O — OTJIMBKY, TIIOKOBKY, IITAMIIOBKY, IIpOKaT, CBapHYI0 WJIH TEPMHYECKH
00paboTaHHYIO JeTanbh M 4TO TpeOyeTcsl BBIABUTh M HM3YUYHTh — NEPBUUHYIO KPUCTAIUIM3ALMIO,
nedeKxTsl, HapyIIaoIye CIUIOMHOCTh METa/lla, HEOJHOPOIHOCTh CTPYKTYPHI U T.JI. B cBs3H ¢ aTUM
o0pasmpl BHIPE3alOT M3 OJHOTO WJIM HECKOIBKHX MECT CIIMTKA, 3aroTOBKH (JeTann) Kak B
NPOJOJBHOM, TaK M B TIONEPEYHOM HAmpaBICHUSAX. BbIpe3aHHbIE TEMIUIETHl IOJBEPraloT
MeXaHU4eCKoi 00paboTKe, XUMUYECKOMY TPaBJICHUIO M UCCIICAOBAHUIO.

MeTtoapl MakpOTpaBICHHS TOAPA3ZACIAIOT HAa TPU TPYMIBL: 21YO0K020 MPAGIEHUsL,
NOBEPXHOCMHO20 MPAGIEHUs;, OMNEYAmKO8.

CymHocTs MeTofa 2ny00K020 mpasieHuss 3aKIovaeTcss B 00pabOTKe IMOBEPXHOCTH
MakponuIrda pacTBOpaMu HEOPraHUIECKUX KHCIIOT, B PE3YJIbTATE YeTO YUACTKH, HEOJHOPOIHBIE MO
coCTaBy, obOnajaronue 0osee pa3BUTOW M AKTUBU3MPOBAHHOW TMOBEPXHOCTHIO, MPOTPABIMBAIOTCS
paszmuano. OOpaszyercss Makpopenbed MOBEPXHOCTH C y4YacTKaMU OOJNbIIEH W MEHBIICH BBICOT,
KOTOpBIE MPH OOJIBIION TITyOMHE PE3KOCTH HEBOOPYKEHHOTO IJ1a3a WM MaJIbIX YBEIMYEHUSX MOTYT
OBbITh UICHTU(DUIIMPOBAHBIL.



Ilosepxnocmnoe mpaeénenue uMeer Oojiee OTPAHMYEHHBIN XapakTep B MaKpoaHalu3e U
UCIOJIb3YeTCs JUIsl OOIIET0 MCCIIEOBAHUS CTPYKTYPhI M BBISBICHUS AEPEKTOB, HEMOCPEICTBEHHO
BBIXOJSIIMX Ha MOBEPXHOCTh, a TAKXKE BBIABICHUS XapakTepa JIMKBAauM B Metauiax. s obmiero
HCCIEOBAHUS CTPYKTYPBI CTallel IMHUPOKO MPUMEHseTcsl peakTuB cocTtaBa: 10-20 r mepcynbdara
amMoHus [(NH4)2S205] Ha 100 Mt Boasl, TemnepaTtypa peaktuba 50-60°C, Bpems Beiiepxkku 5-40
MUH. J[aHHBIM peakTuB MO3BOJIAET HAOIIOIATh SBJICHUS PEKPUCTAIIM3ALUN, HEOAHOPOJHOCTh 3€pEH
0 pa3Mepam, CTPOEHUE CBAPHBIX LIBOB.

[TpenmMy1iecTBO METO/1a MOBEPXHOCTHOTO TPABJIEHUS 110 CPABHEHHIO C ITYOOKHM TPaBIEHUEM
3aKJIFOYAETCS B BO3MOXKHOCTH JTyUIIETO BBISIBICHUS OTACIBHBIX JETallell CTPYKTYpBI, a TaKXkKe B
MEHBIIIEH arpeCCUBHOCTH PEAKTUBOB U MPOCTOTHI OOPAIIEHUS C HUMHU.

Memoo omneyamxos TPUMEHSIETCS ISl ONPEIEIICHUS JIMKBAIIUK MIPUMECe B MeTalulax W
craBax. B cransax Hapsaay ¢ ¢pochopom Hanbosee BpenHoi npumeckio siBisieTcst cepa. Cepa Takoke
obOnazmaeT OOJBIION CKIOHHOCTHIO K JIMKBAIlMU, HEPACTBOpMMA B Kejle3e U o0pa3yeT C HHUM
XUMHUYECKoe coenuHeHne — cynbdua sxkeneza (FeS), koTopblli BXOAWT B COCTaB JIETKOIUIABKON
sBTekTUKN Fe-FeS, pacnonaratomieiicss OTneNbHBIMU BKJIIOYEHUSIMUA MO TpaHuIaM 3epeH. [lpu
HarpeBe A0 Temmeparypsl ropsuer aedopmarmu  (800-1200 °C) BKIIOYEHUS IBTEKTHKH
(Temnepatypa iasneHust 988 °C) mpuaaroT cTanu XpyNnKoCTh, JUOO0 OIUIABISIOTCS U 00pas3yloT B
MaTepuase HaapbIBbl U TPEIIUHBI (SBICHHE KPACHOIOMKOCTH CTaJIH).

J1y1s otipeniesieHrs JIMKBAIMK Cepbl HAaNOOJIbIIee PacpoCcTpaHeHHE OMydniI MeTo; baymana.
B nanHoMm Metojie 3acBeueHHYI0 (POTOOyMary BBIIEPKUBAIOT B 5 %-OM BOJHOM PacTBOpE CEPHOM
KHUCJIOTHI B TeueHue 5-10 MUH, clieTka MpOoCyIUBAIOT MEXIY JINCTaMH (PHIIBTPOBAIBLHOM OyMaru s
yIaJICHHs U3ITUIITHETO PACTBOPA U INIOTHO MPUKIIAIBIBAIOT K Makponumdy Ha 25-30 munyT. CHATAs
¢ makpouutuda dotoOymara mpomeiBaeTcs, Gpukcupyercs B pactBope runocyibdura 20-30 MuH,
npoMbiBaeTcsi U BbicymnBaercs. [lomydeHHble Ha ¢oroOymMare y4yacTKM KOPUYHEBOIO I[BETa
YKa3bIBalOT HAa MecTa, oOoramieHHble cepoil (ckomuieHus cynbduuoB). Ecnu dotoOymara mmeer
PaBHOMEPHYIO OKPAcKy, CIeI0BaTeIbHO, CEpa pacIpeiesieHa pAaBHOMEPHO.

JlukBaruto gocdopa B cTanu BRISBISIOT TPaBICHUEM OTHLIM(OBAHHOTO 00pa3iia B peakTHBE
coctaBa: 85 r xyopHoi Meau u 53 r xsuopuctoro ammoHus B 1000 cm3 Boawl. s BbIsIBICHUS
JUKBAIMA HEOOXOUMO: OTHLIM(OBAHHYIO MOBEPXHOCTh OOpaslia MpOTEepPEeTh BATOW, CMOYCHHOU
CIUPTOM; 00pa3ell MOorpy3uTh B YKa3aHHBIA pEakTUB M BbIIEPKATh B HEM 1—2 MHH; IIpU BBIJIEPIKKE
oOpa3ia B peaKTHBE KEJIe30 PAaCTBOPSETCS U BHITECHSIET Me/lb, KOTOPasi OCaXk/1aeTCsl Ha TOBEPXHOCTH
o0pasia; rmocine BhIIEPKKU 00pas3el] BBIHYTh U3 PEaKTUBA; BCS MOBEPXHOCTh 0Opa3ia JOKHA ObITh
MOKPBITA MEJIBIO; CTPYEH BOJBI CMBITh C IIOBEPXHOCTH CJIOW MEIH U MPOTEPETh MAKPOIILITU( MOKpPOI
BaTOU; MPOCYIIUTH 00pasel.

Bonee temHBIe, T. €. TUIyOOKO TpPOTPaBIEHHBIE YYacTKH, — 3TO MecTa, OOOTallcHHBIC
dhocdhopom, Tak Kak yeM OoJibie B xkenese dhocdopa, TeM ObIcTpee
oH pacTtBopsieTcsi. COOTBETCTBEHHO, CBETJIbIE YYacTKM Ha TEMIUIETe — MecTa C MEHBIINM
conepxkanueM ¢ocdopa.

[Tpu HEOOXOIUMOCTH TMOJHOTO MaKpPOCKOIMMYECKOTO MCCIICIOBAHMS, a TAKXKE ONPEACICHUS
HapyLIeHUH CIUIOIIHOCTH MeTaula M JAe(EeKTOB CTPOEHHUS Lelaecoo0pa3HO MpPHUIEPKUBATHCS
CleyIolel TOCIeI0BaTeIbHOCTH: CHayana TpaBUTh oOpas3el] pEeakTUBOM IOBEPXHOCTHOIO
TpaBJICHUs, 3aT€M CHOBa LUIM(OBATH W ONPEACNATh paclpeaeseHHe cepbl MO OTHeYaTKy Ha
¢doTtobymare, mocie Yero MNPOU3BOAMTH TIIyOOKOE TpaBlIeHWE ISl OIpeNeeHHs] HapyLIeHH
CIUTOIITHOCTH.



Buisisnenue cmpoenus numou cmanu

CtpoeHue IUToM cTanu (AeHAPUTHYIO CTPYKTYPY) BBISBIISIIOT TPaBICHUEM OTHUIH()OBAHHOTO
obpasua B 15 %-oM BoTHOM pacTBope nepeylibhaTa aMMOHUS.

JUis BBISIBIICHUS JACHIPUTHON CTPYKTYpbl HEOOXOAWMO: OTHUIM(OBAHHYIO IMOBEPXHOCTD
oOpasma mpoTepeTh BaTOH, CMOUYEGHHOW CIUPTOM; Harpetrh peakTuB 10 80-90°C; obpaszern mpu
MOMOIIY UIUIILIOB MOTPY3UTh B TOPAYUM PEAKTUB U BBIAECPKATh B HEM 5—10 MUH; 1OCe BBIAEPKKH B
peakTuBe 00pasel] Mpu MOMOIIH IIUIIIOB BEIHYTh U3 PEaKTHBA, IPOMBITH BOJOW U MPOCYLIUTD.

[Ipu ananu3ze makponuinda ciIuTka CTalnyu HabJII0IaeTCsl CTPYKTYpa, CXeMaTHUECKU MPeICTaBICHHAS
Ha puc. 1.

1 — ycano4Hasi pakoBUHA; 2 — Hapy’KHasl MEJIKO3EpHUCTAs! KOPKa;
3 — 30Ha cTOAOYATHIX KPUCTAILIOB; 4 — 30Ha PABHOOCHBIX KPUCTAJIJIOB.

Puc. 1. MakpocTpykTypa ciuTKa MeTaa:
a — cxeMma; O — peajbHas JeHIpUTHAs CTpyKTypa ciautka ctanu X18HIT.

Buisenenue degpexmos, napywarowux cniowHocms Memania
Jlis BbISIBIEHUSI B CTalu Ae(EKTOB, HapyLIAOMUX CIUIOIIHOCTh MeTajlula (TpeIiuH, Hop,
PaKOBHH), TPOBOJIUTCA TIyOOKOE TpaBJICHHE OTHUIM(POBAHHOTO oOpa3lia BOAHBIM PACTBOPOM
consuoit kucaoTsl (50 cm® HCI, 50 cm® Bop!) ciieyomum 06pa3oM: OTILIH(OBAHHYIO HOBEPXHOCTD
o0pasua mpoTepeTh BaTOM, CMOYEHHON CIHMPTOM; BaHHY C HarpeThiM a0 Temmeparypsl 60-70°C
PEaKTUBOM MOMECTHTD B BBHITSDKHOM IKa(y (Tak Kak MpH TPaBICHUH BBIACISIOTCS SAOBUTHIE Ta3bl;
oOpaser mpH MOMOIIM LIUIIIOB MOTPY3UTh B TOPSYH peakTHB M BbIAEpKaTh B HeM 10—45 MuH.;



MocJyie BBIACPIKKH 00pasell MpH MOMOIIIH [IHUIIIOB BEIHYTh U3 PEaKTUBA, IIPOMBITH BOAOH, 3aTeM 10—
15 %-bpIM BOIHBIM PACTBOPOM a30THOM KUCIJIOTHI M IPOCYLIUT.

[Tpu riryOoKOM TpaBlieHHMH PACTBOPOM KHCIIOTHI BEICOKOW KOHIICHTPAIIUH IPOUCXOIUT CTPABINBAHUE
ne(eKToB, HapYIIAOIIUX CIUIOIIHOCTh METajla — OHM CTAaHOBSTCS BHIMMBIMH HEBOOPYKECHHBIM
ria3om (puc. 2).

Ty
//_—‘ A . \
( A . s
L i - e A
.
» -~ X - s
P AL . PP
R, ey
ST N RO
- ) > & il
t . =
v ahis .
g . . s B
ol o el S '
g 405 o . § ] .
a SLE e Nk ' 3
- i Gy ek » o P - .
- LTS
oo Y N X {
LK St R %
ST 4 el * e
v .. $p 2" AR
o g .
v X 'l & g iu J
: ) _r‘i o S AL
(B >
él' & o «any p ;
. S Y
2 - L I -l
3 . T Y
i $ - - .
- by -

Puc. 2. Jledexrsl, Hapymaromue CIjIoUIHOCTh MeTalIa:
a — HeMEeTaJNIN4YeCKUE BKIIOUEHUS; O — IISTHUCTAs! TMKBALMA

H3yuenue uznomos

BuyTpennue nedexTsl, KOTopble MOTYT MIPUBECTH K Pa3pyILIECHUIO U3/IENNs, BBIABISAIOTCS IPU
W3YYCHHUH U3TIOMOB.

H3znomom Ha3bIBaeTCs MOBEPXHOCTh, 00pasyiouiasicsi BCIEACTBUE pPa3pyIICHHUS METalIOB.
W3momMpl METaJIJIOB MOTYT CYIIECTBEHHO OTJIMYAThCSA MO mBeTy. Tak, cramu u Oenble YyTyHBI, B
KOTOPBIX BECh YIJIEPOJ CBsi3aH B IIEMEHTHTE, HWMEIOT W3JIOM CBETIO-Ceporo IBera. Y
rpadUTU3UPOBAHHBIX CTAJNICH M YyTYHOB, B KOTOPBIX YIIIEPO] HAXOAUTCS MPEUMYIIIECTBEHHO B BHUJIE
rpadura, U3IOM YepHOro IBeTa. Ha MOBEpPXHOCTH HM3JIIOMOB MOXKHO BHUIETH JACPEKTHI, KOTOPHIE
CIIoCcOOCTBOBAJM pa3pyIlIeHUI0. B 3aBHCUMOCTH OT cOCTaBa, CTPOCHUS METaJlia, HATUIUS 1e(DEeKTOB,
yCIOBUH OOpaOOTKM M SKCIUTyaTallud H3JCIHH W3JIOMBI MOTYT HUMETbh 643KUL, XPYNKUll WIHA
ycmanocmuulli Xapakrep (puc. 3).

Baskuti (6onoknucmuoiti) uzniom (puc. 3, a) UMeeT OYIpHCTO-CIIIaXXEHHBIH penbed u
CBUJCTEIBCTBYET O 3HAYUTEIBHOM IUIaCTUYECKOW AeopMaluu, NpeaIecTBYIOUIEH pa3pyLIeHHIO.
[To By BSI3KOT'O U3JI0OMA HENB3S CYUTH O (hOpMe U pa3Mepax 3epeH MeTallia.

Xpynkuit (kpucmaniuueckuii) uziom (puc. 3, 6) XxapakTepu3yeTcs HUTMYUEM Ha TIOBEPXHOCTH
IUIOCKUX OJIECTSAIMIMX Y4YacTKOB. Tak Kak pa3pylIeHHe MpoTeKaeT 0e3 3aMETHOW IUIaCTUYECKOU
nedopmaru u (hopMa 3epHa HE UCKAKAETCS, TO HA XPYIKOM M3JIOME BHIHBI MCXOAHas Gopma u
pa3Mep 3epeH Meraiuia. [lpu XpynmkoMm u3iiome pa3pylieHHE MOXKET MPOUCXOAUTh 4Yepe3 3epHa
(TpaHCKpHUCTATMYECKAA  WIM  HaQTaTWHUCTBIM  W370M) JMOO MO  TpaHUIlaM  3epeH
(MEXKpUCTAIITMYECKUI MM KaMHEBUIHBIN u3noM). Pa3pyiienue no rpaHuiiam 3epeH UMeeT MeCTO
MIPU HAJIMYMHA HA TPaHHUIAX HEMETATMYECKUX BKIIOUCHHH (pocdumpl, Cynbpuabl, OKCUIBI) WU
JOPYTUX BBIIEICHUN, OCIA0ISIONINX MPOYHOCTh TPAHUIL 3epHA.

OOBIYHO W3IIOMBI OBIBAIOT CMENIAHHBIMU. [Ipy CMEmaHHOM H3JIOME Ha €ro MOBEPXHOCTU
HaOJI0/1al0TCS YYAaCTKU BSI3KOTO M XPYIKOIO Pa3pyIIEHUsI.



Puc. 3. Buasl n3710MOB CTaJH:

a — BSI3KUH; 0 — XPYNKHUI; 6 — yCTaJIOCTHBIH.

Yemanocmuwiii uznom (puc. 3, g) oOpasyercss B pe3yibTaTe AJIUTEILHOTO BO3JCHCTBHUS Ha
METaJT NUKJIMYECKUX HampsokeHud u aedopmanmii. M370M COCTOMT M3 TpeX 30H: 3apOKICHUS
TPEUINHBI, COOCTBEHHO YCTaJOCTHOTO pACIpPOCTPAHEHUS TPEIIUHBI H JojioMa. MexaHu3M
YCTaJOCTHOTO Pa3pyIICHHS CICIYIONUI: YCTAIOCTHAS TPEIIMHA BOSHUKAET B MECTAX, TJI€ UMEIOTCS
KOHIICHTPATOPBI HANpPsDKEHUH wim nedektsl. [lepBast 30Ha TUTOCKast M TiaaKas. YBEJIUYHUBAsCH MIPH
pabore neranm, TpenmHa o0Opa3yeT 30HY COOCTBEHHOTO YCTaJOCTHOTO pAacCHpOCTPAHEHUS C
XapakTepHbIMA  KOHIICHTPUYECKUMHU  OOpO3JAKAMHU WM  JOyraMd W MEIKO3EPHHUCTHIM,
bappopoBUIHBIM H3JIOMOM. 3a4acTyl0 OHA HWMEET OTACNbHBIC YYacTKH TJAIKOW MPUTEPTOM
MOBEPXHOCTHU. Jl0JIOM MPOMCXOJUT BHE3AIHO, KOT/Ia OCJIA0JICHHOE TPEUIMHON CeueHHe JeTalu He
CIIOCOOHO BBIEPKATh MPUKIAJABIBAEMON MEXaHMUYECKON Harpy3ku. JloJoM OBIBAaeT BSI3KMM WIIH
XPYTIKUM.

Ilopaook evinonnenusn padoomot
1. O3HaKOMHTBCS C METOAUKOM MPUTOTOBJICHUS! MAKPOLUTH(OB.
2. IBy4nTh KOJIEKIUIO 00pa3lioB ¢ OCHOBHBIMH Jie()eKTaMH, HAOII0aeMbIMU HA UX MOBEPXHOCTH.
3apucoBaTh 3TH IE(PEKTHI.
3. UccnenoBath U 3apucoBaTh MaKpOCTPYKTYpY TEMILIETA JIMTOTO METalIa.
4. OueHuTs JIMKBAIMIO HA MUKpolLide no meroay baymana.
5. 3yunTh 1 3aprcoBaTh OCHOBHBIC BUIbI U3JIOMOB (BS3KUM, XPYITKUA U YCTAIOCTHBIH ).

Cooepiwcanue omuema

1. llens paboTHI.
2. CymHOCTh MaKpoaHaan3a, IPUroTOBICHHE MaKpouutuda.
3. 3apucoBKa MaKpOCTPYKTYPBI TUTOM CTAJIH.
4. 3apucoBKa MakKpOCTPYKTYphbl OOpasloB CTalM C OCHOBHBIMHU AcPEKTaMH, HaPYMIAIOIINX
CIUIOIIHOCTh MeTaJlia.
5. 3apuCOBKM OCHOBHBIX BUOB U3JIOMOB.
6. BBIBO/IBI U3 MOJTYYEHHBIX PE3YIbTATOB.

Konmponvusie éonpocut
1. B ueM 3akimrogaeTcst CylHOCTh MaKpoaHaan3a?
2. MeTo1bl MaKpOTPABICHUS U UX CYIIHOCTH?
3. Uto Takoe MakpoCTpyKTypa?



4. J1511 4ero UCIOJIb3y€eTCsl MaKpOaHaIu3?

5. Kakue cymecTByroT METOAbI MAKPOTPABIEHUA?

6. UTo Takoe KpaCHOJIOMKOCTh?

7. Kak BBISIBUTD JIMKBALIMIO CEPHI B CTAIU?

8. Kax BbIsiBUTH TMKBaLuio Gocdopa B cTanu?

9. Kak BBISIBUTH IEHIPUTHYIO CTPYKTYPY B JTUTHIX 0Opa3iax?
10. JlenaputHas CTPYKTypa CIIUTKA U MEXaHU3M €€ (hOpMHUPOBaHUSI?
11. YTto Takoe MU3JI0M U KaKHe BUABI U3JIOMOB BEI 3HaeTe?

12. XapakTepHble TPU3HAKU XPYIIKOTO U BA3KOTO U3JIOMOB?

13. KakoB MEXaHU3M yCTAJIOCTHOTO pa3pyLeHus?

7.5. Onucanue noxkasaresjed 1 KpUTepUeB OLECHUBAHUSA KOMIIETCHUMH HA

PA3IUYHBIX ITAallax UX (l)OpMI/IPOBaHl/Iﬂ, OIMHCAaHHC IIKAJIbI OIICHUBAHHA.

Taoauna 7

IInanupyemMsie pe3yJIbTAThI

Kpurtepun oneHnBaHus pe3y1bTaTOB 00y4eHUsI

HaunmeHoBanmue

O0CBOEHHUSI KOMIIeTeHIINHT MmeHee 41 6a10B 41-60 6aL10B  |61-80 autos| 81-100
(neyoBeTBOpHTE|(YIOBIETBOPUTEN  (xopoo) 0ansioB
OIIK-5.

3HATD: @parmentapuble  [Hemounubie 3Hanus | Copmuposan |CHopMupos
- 3aKOHOMEpHOCTH  mpomeccop[3HAHHA HEIE, HO  |[aHHEIE
KPHUCTATH3AUU u coJiepKaliue | CHCTeMaTuy
CTPYKTYPOOOpa30BaHus METAIJIOB U OT/IEJIbHBIE eckue
CILIABOB, OCHOBBI ux poOeITsl 3HAHUS
TEPMOOOPAOOTKH, CIIOCOOBI 3aIHUTHI 3HAHUS
METAJIOB OT KOPPO3HH;
- KJacCUPUKAIMIO U  CIIOCOOB]
MOy YeHHS KOMITO3HMI[HOHHBIX
MaTepUalioB;
YMeTh: Uactnunbie ymenus |Hemnonabie Vmerus |Chopmupon
- PAacIo3HaBAaTh u YMCHUA nonuele, |[AHHBIC
K1acCU(UIMPOBATH JOMYCKAIOTCS | yMeHHUs
KOHCTPYKIIHOHHBIC M CHIPHEBBIC HeOOoITbIITHE
Marepuanbl [0 BHEIIHEMY BHY, OIINOKH
[POUCXOKICHHIO, CBOMCTBAM;
- TPOBOOUTH  HUCCIENOBaHUSA U JTabopatopHast paboTa
WCIIBITAaHUSI MATEPHAJIOB. Oruer




Biiagers: YacTtuaHoe Hecucremarnyeck B VYcnemHoe
- wuHdopmanueil o cBoiicTBax u BJIaJICHUE 0€ NPUMEHEHNE | cpeTeMaTHUEC "
MIPUMEHCHUN Pa3INIHBIX HaBBIKAMU HaBBIKOB KOM CHCTEMAaTH
MaTepHaJIoB; IpUMEHeHHH ecKoe
- HEKOTOPBIMHU HaBLIKOB | TPMMEHEHH
SKCIICPUMEHTATBHBIMA METOTUKAMH nomycKarorest | © HaBIKOB
U TCXHUKOW MAaTepPUATIOBEIYCCKUX IpoGeIBI
1IK-2
Dparmentapusie  |Henonubie 3Hauus |Chopmuposan
3uaTh: SHAHHA Hele, Ho  |CopMupos
- KJIacCUPUKALHI0O  MaTepHaOB,
METaJUIOB W CIUIaBOB, OOJAaCTH WX e
IPHMEHEHHS. OTIENBHBIC | CHCTEMAaTHY
po0eBI ecKue
3HAHU 3HAHU
Uactuunbie ymenus [Henomnnbie
YMCHUS
YMerh:
- OTIpEeNIeNATh BUIBI VMeHms
KOHCTPYKIMOHHBIX MaTepHAJIOB;
- BeIOMpaTh  MaTepuanbl IS TIOMHEBIC,
KOHCTPYKLUU MO0 UX HAa3HAYEHUIO U nomyckatorest (Chopmupos
YCIIOBHSIM DKCILTyaTallHH; HEeOOJIbIIINE |[aHHBIC
OmMOKH  |yMEHUs
UactuuHoe Hecucrematuyeck
MENGIEN(S 0€ MPUMEHEHHE
HaBBIKAMHU HABBIKOB
B
Baagers: cucTeMaTuiec Y crenHoe
- HaBBIKAMH TPAaBWIBHOTO BBHIOOpPA KOM 138
MaTepHaJioB HCXOAS W3 aHAIN3a MIPUMEHECHUH |CHCTEMATHT
YCIIOBHI SKCIUTyaTallui n HAaBBIKOB  [€CKOE JlaGopatopHast pa6ota
TIPOM3BOJICTBA, JIOTYCKAIOTCsI [IpUMEHEH! |OTueT
MpoOeNbl | HABBIKOB

8. Ocol0enHocTH peajn3anuu IVCHUIJIMHBI JJIs1 HHBAJIUIOB U JIMI C
OrpaHNYEHHBIMHU BO3MOKHOCTAMHU 3/10POBbA

Jlns ocyimiecTBIEHUST MPOLEAYp TEKYIIero KOHTPOJsS YCIIEBAEMOCTH U TNPOMEXKYTOUHON
aTTeCcTainuu 06yqaloumxca CO3JaHbI (bOHI[I:I OIICHOYHLIX CPCACTB, aAAlITUPOBAHHBIC JJIs1 HHBAJIMI0B
U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTSMHU 370POBbSI M TIO3BOJISIONINE OLIEHUTh JTOCTHXKEHUE UMU
3alUTAaHMPOBAHHBIX B OCHOBHOH 00pa3oBaTelbHOM MporpamMme pe3yiabTaToB OOyuYeHHsI U YPOBEHb
c(hOpMHUPOBAHHOCTH BCEX KOMIICTCHIINH, 3asIBJICHHBIX B 00pa3oBaTeibHOM Tporpamme. dopma




IMPOBCACHUA TCKYH_[Cﬁ arrecraun  Jjid  CTYACHTOB-MHBAJIMAOB YCTAHABJIMBACTCA C Y4YCTOM
WH/IMBUYaTbHBIX ICUXO(PHU3MUECKUX 0COOCHHOCTEH (YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIbIOTEpE, B (hopMe TeCTUpOBaHUA U T.IL.). [Ipu TecTUpoBaHUU Ui CIAOOBUISIIMX CTY/IEHTOB
UCTIOJIB3YIOTCS (DOH/IBI OLIEHOYHBIX CPEJICTB C YKPYIMHEHHBIM mpudToM. Ha sk3ameH mpuriamaercs
COTIPOBOXKIAIOIINH, KOTOPBHIM OOecreynBaeT TEXHUYECKOE COMPOBOXKICHHE CTyAeHTy. [lpum
HCOGXOI[I/IMOCTI/I CTYACHTY-UHBAJIUAY MPCAOCTABIIACTCA AOIOJIHUTCIILBHOC BpPEMA JISA IMOATOTOBKH
OTBETa Ha ’K3aMeHe (wiu 3adere). O0yyaroniecs: ¢ OrpaHnYeHHBIMU BO3MOXKHOCTSMHU 3/IOPOBBS U
06yqafoumec;1 HHBAJINbI 06€CHC‘-II/IB3.IOTCSI NECYATHBIMHU U JJICKTPOHHBIMU 06pa3OBaTeHI:HI>IMI/I
pecypcamu (MpOTpaMMBbl, Y4eOHBIE MOCOOMS IJIi CaMOCTOSITEIIBHOW paboThl M T.1.) B (dopmax,
aJIaTHPOBAHHBIX K OTPAaHUYEHHSM UX 3JI0POBbs U BOCIIPUATHS HH()OPMAIIH:

1) 17151 UYHBAJIMIOB U JIUL C OTPAHUYEHHBIMHU BO3MOXKHOCTSMH 3/I0POBBS 110 3PEHUIO:

= JJIA CJIenbIX: 3aJaHuA JJI9 BBIIIOJTHCHUA HAa CEMHUHapax U NPAKTHYCCKUX 3aHATUAX Oq)OpMJISIIOTCSI
penbedHo-ToueuHbIM 1mpudTOoM bpaiinsg unum B BuAe 3JEKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C
MMOMOIIBIO KOMITBIOTECPA CO CICTIUAIIM3UPOBAHHBIM ITPOTrPpaMMHBIM OGCCHG‘-IGHI/IGM JJIA CICIIBIX, J'II/I60
3aYUTHIBAIOTCS] ACCUCTEHTOM; MMCbMEHHBIE 3a/1aHUS BBIIOJHAIOTCA HAa OyMare penbeHO-TOUEUHBIM
mpudTom bpaiins nim Ha KOMIBIOTEPE CO CHENMATM3HPOBAHHBIM IIPOTPAMMHBIM 0OeCTIeUeHHEM /IS
ClenbIX JUO0 HAIWKTOBBIBAIOTCS ACCHUCTEHTY; OOYYaloUIMMCsl JJs BBINOJIHEHHS 3aJaHus IpH
HCOGXOI[I/IMOCTI/I MpeaoCTaBIACTCA KOMIIICKT MMCbMCHHBIX HpHHaHHG)KHOCTCﬁ u 6yMara JJIs1 IMChbMa
penbedHo-ToueuHbM HipudToM bpaiinsg, komMmbploTep €O CHEHHATU3UPOBAHHBIM IMPOTPAMMHBIM
o0ecrieueHrEeM sl CIICTIBIX;

- 1JI1 C1a00BMASIIIMX: 00CCIICYMBACTCS HHANBUAYAJIbHOE paBHOMEpHOE ocBerieHne He meree 300
JIFOKC, O6y‘IaIOH_[I/IMCSI IJId  BBIIIOJIHCHUA  3aJaHUA  IIPU HGO6XO,Z[I/IMOCTI/I OpeaoCTaBIACTCA
YBEJIMYUBAIOIEE YCTPOMCTBO; BO3MOXKHO TaKKe€ HCIOJb30BaHHWE COOCTBEHHBIX YBEIMYMBAIOIIUX
YCTPOMCTB; 3a/1aHus ISl BBIOJIHEHHS 3aJaHUI 0(hOpMIISIIOTCS yBETMUEHHBIM MIPU(TOM;

2) Ui MHBAJIUAOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 3/JOPOBBS MO CJAYXY:

- IS TJIYyXHX U cJIalocJbIIAmmnX: 00ecieunBaeTcs HAIMYNE 3BYKOYCWJIMBAIOIICH amnmapaTypsl
KOJUIGKTUBHOTO  TIOJIb30BaHUS, TMpU  HEOOXOAMMOCTH  OOy4arouuMmcsl  MPeAoCTaBIsieTcs
3BYKOYCWJIMBAIOIIAA alrmaparypa HWHAUBUAYAJIBHOI'O IIOJIB30BAaHUA; IMPCAOCTABIIAKOTCA YCIYTH
CYpAOIEPEBOIUHKA;

- Js  CJemorJiyXux JIOMyCKaeTcs MPHCYTCTBUE AaCCHCTEHTA, OKAa3bIBAIOIIETO  YCIyTH
TU(IOCYpIOTIEpEBOIUMKA (IOMUMO TPeOOBaHUM, BBINOJIHAEMBIX COOTBETCTBEHHO JISi CIEMBIX U
TIIyXHX);

3) I JUI C TSOKENIBIMUA HApyIICHUSMH P, TIYXHX, CIA0OCHBIIAIUX JEKIUH U CEeMUHapHI,
MIPOBOAMMBIE B YCTHOM (popMe, MPOBOASATCS B MUCbMEHHOM QopMme;

4) JUIA UHBAJIMAOB U JIMI C OTPAaHUYCHHBIMU BO3MOXXHOCTAMU 3J0POBbsA, HMCIOIIUX HAPYIHICHUSA
OMOPHO-ABUraTEJHLHOI0 aNNnapara:

- 7S JMIl C HapyLIEHUSIMU ONOPHO-ABUTATENbHOIO almapara, HapyLICHUSIMHU JABUTATEIbHbBIX
(GYHKIMH BEpXHUX KOHEYHOCTEH WIJIM OTCYTCTBHEM BEPXHHMX KOHEUHOCTEH: NMHCbMEHHBIC 3aJaHus
BBITIOJHSIOTCS HAa KOMIIBIOTEPE CO CHEHUAIM3UPOBAaHHBIM IMPOTPAMMHBIM OOECIeUeHUEM WIIH
HAaAUKTOBBIBAIOTCA ACCUCTCHTY,; BBIIIOJIHCHUC BaIIaHI/Iﬁ (TGCTOB, KOHTPOJIbHBIX pa60T), IMpOBOAUMBIC
B MMUCHbMEHHOU (popMe, IPOBOATCS B YCTHOM (hopMe IyTeM oIpoca, 0eceibl ¢ 00yJaromuMces.

9. YueOHO-MeTOAUYEeCKOE U HH(POpPMAIITMOHHOE o0ecniedyeHHne TUCIUIIINHBI

3. Marepuanosenenue : yaeonoe nocodue / C.B. JlaBeioB [u ap.].. — Mockaga,
Bonorna : Unadpa-Unxenepus, 2020. — 424 c. — ISBN 978-5-9729-0417-4. — Tekcr :
ANEKTPOHHBIA // DnekTpoHHO-OnOMmoTeunass cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/98417.html (nata o6pamenus: 07.03.2021). — Pexxum goctyna:
11 aBTOPHU3HP. TOJIb30BaTeNei

4. Connne FO.I1. Matepuanosenenue : yueOHuk ais By3oB / Comnues FO.IL.,
[Mpsxun E.N.. — Cankr-IletepOypr : XUMU3 AT, 2020. — 783 c¢. — ISBN 078-5-93808-
345-6. — TekcT : >nekTpoHHbIN // DnekTpoHHo-0MOAMoTeuHas cucrema IPR BOOKS :



[caiiT]. — URL: http://www.iprbookshop.ru/97813.html (mara o6pamenus: 07.03.2021). —
Pexxum nocryna: 1 aBTOpU3UP. MOJIb30BATENECH

5. Marepuanosenenue : yueobnuk muss CIIO / A.A. BopoOGwe [u mp.].. —
CaparoB, Mocksa : [IpodobpazoBanue, At [In Ap Menua, 2020. — 356 ¢. — ISBN 978-5-
4488-0866-1, 978-5-4497-0618-8. — TeKCT : ANEKTPOHHBIN // DIEKTPOHHO-OMOIHMOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/96962.html (nata
obpamenus: 07.03.2021). — Pexxum poctyna: [uist aBTOpu3up. moib3oBareneid. - DOI:
https://doi.org/10.23682/96962

10. MaTepuanbHO-TeXHHMYECKOe o0ecreyeHne TN CIUIINHBI

Urenue nekiuii ocymectsisiercs B ayauropun Ne 0-29 JlabopaTtopus kadeapsl o0opyaoBaHa
HArJAJHBIMH TTOCOOMSIMH B BUJI€ CTCHIOB U IUIAHIIETOB, Pa3MEIIECHHBIX HA CTEHAX, Pa3JaTOuYHBIMU
MaTepHalaMH, aTjJacaMH MHUKPOCTPYKTyp u ap. Mcmomedyemoe o0opynoBaHue: MpHOOD
MOJTyaBTOMATHUECKHH A1  W3MEPEHHMs  TBEPIOCTH  METAIOB, MHKPOCKOIN  IIKOJBHBIM,
U3MEPUTEIIbHBIC HHCTPYMEHTBI, PEXKYIINEe HHCTPYMEHTHI, My(esbHas 1eub, TEPMOCTAT, pa3pbIBHAS
MallllHa, MAasSTHUKOBBIH KOTIEP.

JUist  TpoBeneHMS  JIEKIMOHHBIX M NPAaKTHYECKHX  3aHATHH MO  JIHUCIMIUIMHE
«MarepuanoBeieHue» He TpeOyeTcs ClIeIMaTn3uPOBAHHOTO IIPOTPAMMHOTO 00ECTICYeHUSI.
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