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1. IINTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA 11O JUCHUIIJIMHE

DopmHpyeMble KOMITETEHIHN

Ne | Koz xoMmnereHuuun

Komnerenius

TpeGoBaHus K pe3yJibTaraM 00ydeHHS

O6menpodeccuoHaabHbIE

1 OIIK-3

CniocoOHOCTh
PUMEHSITh CUCTEMY
(byHIaMEHTaTBHBIX
3HAHUM
(MaTeMaTUYECKUX,

CCTCCTBCHHOHAYYHBIX,

HWH)XCHEPHBIX 1
SKOHOMMYECKHX ) JIJIST
UICHTU(DUKALINY,
(bopMyIUpOBaHHS U
peleHus
TCXHUYCCKHX H
TEXHOJOTUYECKUX
po6JieM B 06J1acTr
TEXHOJIOTHH,
OpraHu3alliy,
TUTAHUPOBAHUS U
yIpaBJICHUS
TEXHUYECKON U
KOMMEPYECKOU
AKCIUTyaTaluen
TPaHCIIOPTHBIX
CHCTEM.

B pe3ynbprare 0cBOEHUs IUCLUILUIAHBI
00yJarommiics: TOKeH

3HaTb:

- IPEIMETHYIO 001aCTh TUCIUTUIAHBI,
OOIICTIPUHSATHIC TEPMUHBI M OTIPE/ICIICHUS;

- KJ1accu(hMKaIMIO MaTepUAIIOB;

- OCHOBHBIE CBOMCTBA MaTEpUaJIOB;

- COCTaB, CTPYKTYPY U CBOWCTBA METAJUIOB U
CIUTaBOB Ha UX OCHOBE U MX B3aWMOCBS3b.
Ymersn:

- OIPEJIEIIATH CBOMCTBA METAJUIOB U CILJIABOB;
- OLICHUBATh Ha OCHOBE KOMILIIEKca (pr3HKo-
MEXaHUYECKUX CBOWMCTB MaTepuaa ero
IPUTOJTHOCTH UCTIOIb30BAHMS B 33/IaHHBIX
YCIIOBUSIX IKCIUTyaTaIl|H.

Baagern:

- CIIOCOOHOCTBIO KOMIUIEKCHO OIIEHUBATh
KaYECTBEHHBIE XapaKTEPUCTUKU, IPOBOJIUTh UX
CPaBHUTEJIBHBIN aHATIU3 U JIEeIATh
palrOHAaIbHBIN BEIOOp MaTepualia 1o rpyre
3HAYNMBIX CBOMCTB;

- CIIOCOOHOCTBIO IPUMEHUTH
c(hOpMHPOBABIIIKECS B MPOIIECCE OOYUCHHSI
3HAHUA U YMEHUS 17151 IPUHATHS PEIICHUH 0
BBIOOPY MaTepHualia, 00eCIIeYMBAIOIIETO
TEXHOJIOTHIO U ONTUMAJIBHYIO SKCILTYaTalUIo
TPAHCIIOPTHBIX CHCTEM.

2. MECTO JUCHUILJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOI
MNPOI'PAMMBI

Conepxanve JUCHUILUIMHBI OCHOBBIBACTCS U SIBJISETCSA JJOTUUECKUM IPOIOTIKEHUEM
CHCAYIOIIUX TUCITUTIINH:

No HanMeHnoBaHMe TUCIIATUINHEL
1 Xumus

2 duzuka

3 ConpoTHuBIeHHE MAaTEPUATIOB

CO,Z[ep}KaHI/Ie AUCHUIUIMHBI CIIY>XXHUT OCHOBOH AJIL U3YyUYCHUS CICAYIOMNUX JUCTHHITIINH

Ne HanmeHnoBaHue AUCITUTUINHBI

1 TexHuka TpaHcnopTa, 0OCITy)KUBaHUE U PEMOHT

1 Okcnepruza ATII

2 Pa3Butue u COBpEMEHHOE COCTOSIHUE MHUPOBON aBTOMOOMIIN3ALIUT




OO01mast TpyI0eMKOCTh TUCIIMILTMHBI COCTABIISIET 3 3a4. eauamiibl, 108 gacos.

3. OBPBbEM JMCHUIIVIMHBI

(3a4eT, SK3aMEH)

Bun yaeOHO# paboThI Bcero Cemectp
4acoB Ne 3
OO01mast TpyA0€MKOCTh JUCIUTUINHBI, 4ac 108 108
AYJAUTOPHBIE 3aHATHS, B T.4.: 51 51
JIEKIIUU 34 34
nabopaTopHbIe 17 17
MPAKTHYECKHE
CamocrosiTeibHas padoTa CTyAeHTOB, B TOM o7 o7
yucie:
KypcoBoii nmpoekr
KypcoBas pabota
PacuerHo-Tpaduu. 3ananus
WMunuBuayansHOE TOMaNIHee 3ajaHue
pyaue 6udvl camocmoamenvroli pabomoi 57 57
®dopma NpomMeKyTOUHas aTTecTaluus 3 3

4. COOEP) KAHUE JUCHUIIVIMHBI

4.1 HauMeHOBaHUe TeM, UX COJAEPKaHUE U 00beM

Kypc 2 Cemectp 3

O0BeM Ha TEMATUYECKUI
paszen mo BujaaM yueOHOH

Harpys3Ku, 4ac

CTPOECHHUE METAIJIIOB. HOHI/IMop(I)I/BM. CtpoeHue peanabHBIX
KpUCTaJUIOB. BUIbI B3aUMOAECUCTBUSI KOMIIOHEHTOB B CILIaBax.
JlnarpaMMbl COCTOSIHUS JIBOWHBIX CIIJIABOB.

3
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1. Bsenenue. Ctpoenue meramioB. CTPyKTypa METAIJIMYECKUX CIIJIaBOB.
Knaccudukanus meramioB. ATOMHO — KPUCTAJIIMUECKOE 4 4

Hedopmanusi U paspylieHHe METauIoB. MexaHMuecKue CBOWCTBa. Pekpucrammmsanus

MCETAJIJIOB.

VYnpyras u mactudeckas aedopmanus. uszudeckas nmpupoza u
MeXaHu3M Jedopmaniy. BiusHue miacTuieckoi qedopManiu
Ha CTPYKTYPY | CBOMCTBa MeTaiuia. Pa3pymienne MeTamios.
Brusinue HarpeBa Ha CTPYKTYpY M CBOIMCTBa MeTallja.
MexaHHYECKUE UCTIBITaHUS

JXKenesoyriaepoaucreie CriaBhl.

Keneso u ero coennHeHus ¢ yriaepoaom. JluarpaMma
COCTOSIHUSI XKemNe30-1eMeHTHT. KoMIOoHeHTHI, (a3bl 1
CTPYKTYPHBIE COCTABJIIOIIHE KEJIE30yTIIEPOAUCTHIX CIIABOB.
Knaccugukanus yrinepoancTsiX cTajield 1 4yryHoB. Mx
CTPYKTypa, CBOMCTBa, MAPKUPOBKA M MPUMEHEHUE.

11




4. Teopus u TEXHOJIOTUS TEPMUUECKOI 00pabOTKM cTamu. XUMUKO — TepMUUecKas 00paboTka.

JnarpaMmma U30TEpPMUUYECKOTO pacaga ayCTEHUTA. 6 4
[IpeBparieHus mpu OTIYCKE 3aKaJICHHOHN CTaH.
Knaccuduxaryisi, TeXHOJIOTHS M Ha3HAYCHUE BUJIOB
TepMUUIECKOI 00pabOTKN. BHIBI, TEXHOIOTHS W Ha3HAUCHUE
XUMHUKO — TEPMHUYIECKOI 00pabOTKH.

11

5. KoHCcTpyKIMOHHBIE CTAIH.

Knaccudpukamuss u wMapkupoBka. BrusHme nmermpyrommx
AIIEMEHTOB Ha CTPYKTYpPY U CBoiicTBa cTaneit. Ctamu ¢ 0ocoObIMH
CBOMCTBaMHU.

6. WHcTpymeHTanIbHBIE CTATH

Krnaccudukamus, MmapkupoBka, TepMOOOPaOOTKa U 4
Ha3HAYCHUE.

7. HBCTHHC MCTaJIJIbI U CIIJIaBBI

AJIIOMUHUH, €ro CBOMCTBA U MPUMEHEHHUE. AJTIOMUHUEBBIC 4
CILJIaBbl, YIPOUHSIEMbIE U HEYITPOUHSAEMbIE TEPMUUYECKOM
00paboTKoii. JIuTeliHbIe alFOMUHUEBBIE CIUTaBbl. Meb, e
CBOICTBA U NpUMEHEHHE. MeIHbIE CILIaBbl — JATYHU U
Opon3bl. X cocTaB, MapKHpOBKa M PUMCHEHHE.
AHTH(PUKIIMOHHBIE CIUIaBBI HA OCHOBE OJIOBA M CBHHIIA.

8. TeOpeTI/I‘leCKI/IC 1 TCXHOJIOTHYCCKNEC OCHOBEI ITIPOU3BOJACTBA CTAJIM U YYyT'YHA.

Y CTpoiicTBO U IPUHIMIIEI pa0OThI TOMEHHOU Ieuu. 1
YCeTpoiCcTBO U PUHLIMIIBI paOOTHl MAPTEHOBCKOM TI€UH,
JyTOBOM JIEKTPONEYU U KUCIOPOJHOTO KOHBEKTOPA.

9. JluTeitHOE POU3BOICTBO.

Jlutbe B 00OJOYKOBBEIE MW METAJUIMYCCKHUC (I)OpMBI, 1
HeHTpO6C)KHOC JIUTBEC U JIMTHE I10J] AaBJICHUCM.

10. OGpaboTka MeTaIOB JaBIECHUEM.

Buapr O6pa6OTKI/I MCTAJIJIOB JaBJICHUEM U UX CYHIHOCTD. 2

11. CpapouHOe pOU3BOJICTBO.

CymHOCTh ¥ Ki1accu(UKalus OCHOBHBIX BUJIOB CBapKH. 2
Wcrounnku nutanus cBapodHoi nyru. OnpeneneHue
OCHOBHBIX IIapaMETPOB PEKMMA PYYHOH JYyrOBOW CBapKH.

BCEI'O: 34 - 17

57

4.2. ConepxxaHue NPAKTHYECKUX (CEMUHAPCKUX) 3aHATUH

Y4eOHbIM IJIaHOM HE TTPEAYCMOTPEHO.

4.3. Conep:xaHue JJaDOPATOPHBIX 3aHATHI

Ne HaumenoBanue Tema mabopaTopHOro 3aHATUS K-Bo
n/n | pasgena JUCLMILIMHBI 4acoB

K-Bo
4acoB
CPC

cemecTp Nod

1 Hedopmarus u N3mepenue TBEpIOCTH METAIIIIOB 2
pa3pylIeHHe METaIOB.

Mexanuueckue [Tnactuuaeckas nedopmarus u 2
UCIIBITAHNS METAJUIOB. | PEKPHCTAIIH3AIHS METAJUIOB




Pexpucrannuzanus
METAJIJIOB.
2 Keneszoyrneponucteie | JInarpamma cocrosinus Fe — FesC 2 2
CILTABBI CTpyKTypa 1 CBOMCTBA YIIIEPOIUCTHIX 2 2
CTaJIeH
CTpyKTypa U CBOWCTBA YyT'YHOB 2 2
3 Teopus u rexnonoruss | Tepmuueckas 00OpabOTKa yriepoauCTOn 4 4
TEPMHUUECKON cTanu
00paboTKH cTalu.
XUMHUKO — TepMHUYECcKast
obOpaboTka.
4 Texnomorus Pyunas anexTpoyrosas cBapka 3 3
CBapOYHOIO
MIPOU3BOJICTBA
UTOI'O: 17 17
5. ®OHJA OUEHOYHbBIX CPEACB JJISA ITPOBEJEHUS
IMPOMEXYTOYHOM ATTECTAIIAH
5.1. IlepeyeHb KOHTPOJIBLHBIX BONIPOCOB
HanmenoBanue CopepxaHue BOIIPOCOB (TUIIOBBIX 3aJJaHHI)
Ne paszerna AUCIUILTUHBI
/11
1. Benenune. CtpoeHue OO6mas knaccuguKalys MeTaIoB.
MetaioB. CTpykTypa DusnyecKkue 1 MEXaHUUECKNUE CBOMCTBA METAJLIOB.
METAJJIMYECKUX CILIABOB. Kpucrannunueckue u amopgHsble Tena. X XxapakTepucTHKH.
OnemenTsl Kpuctamiorpaguu. IloHsTHe KpucTaTIMYecKOn
pemerku. Ee mmoTHOCTS.
DOneMeHTapHast Kpuctajuindyeckas pemerka. (OK5)
JleeKThl KpUCTAIIIMYECKOT0 CTPOEHUSI METAJLIOB.
XapakTep pa3pyleHusi METaJIJIOB.
Kpucramnmzanus METaJUIOB. OcHoBHbIE ITOHSATHS.
Teoperuueckas M peajibHasi MPOYHOCTh MeTaJlIa.
[lepBuunas kpuctannuzanus. CTpoeHUe CTaJbHOTO CIUTKA.
[Tonumopdusm meTtasuios.
OmnpeneneHne METAUIMUECKOTO criaBa. dassl.
TBepable pacTBOPBI. XUMHUYECKHE COCUHEHUS.
MeTorKa NOCTPOSHHS AUArPAMM COCTOSTHHSL.
JlnarpaMMbl COCTOSIHUSI IBOWHBIX CILJIABOB.
OmnpeneneHne METAUIMUECKOTO criaBa. dasbl.
2. Hedopmarus u [Tnactuueckas aedopmarus. CkoiibKEeHHE U JIBOMHHMKOBaHHE.
pa3pylieHrue METaJuIoB. | SIBJeHue Hakiena.
Mexannueckue cBoiictBa. | BosBpar wu  pekpuctammuzanus.  OCHOBHBIE — TOHSTHS.
Pexpucrammsanus Hasnauenwne. Texnonorus.
MCTAJlJIOB. MexaHn4eCKHe UCTIBITAHUSI METAJUIOB.
3. Kenezoyriepoaucroie Kommnonents! u ¢assl B crinaBax Fe-C.
CILJIaBBI. Huarpamma cocrostaus Fe-FesC.

[IpeBpaiieHue craneil B TBEPAOM COCTOSIHUU.

Uyrynsl. Knaccudukanus. Metoasl momyuenus. MapkupoBka.
Haznauenue.




Teopust u TEXHOJIOTHS
TEPMHUYECKON 00pabOTKH
cTanu. XMMHUKO —
TepMUYecKasi 00paboTka.

Tepmuueckass oOpaboTka craneii. OCHOBHBIE MapaMeTPhI
TEPMOOOPAOOTKH.

@Da30BbIe IPEBpAIICHHs] B CTAJISIX IPU HArpeBe.

[IpeBpamienuss  aycTeHMTa  TOpU  PaA3IUYHBIX  CTEHEHSX
nepeoxyiaxaeHus. llepauTHoe mnpeBpalieHue aycTeHuTa (MO
JMarpaMMe U30TePMHUUECKOT0 MPEBPAILCHNUS).

MapTeHCcHuTHOE MpeBpalleHIe ayCTEHUTA.

[IpeBpalieHne npu HarpeBe 3aKajJeHHbIX CTaJIEH.

Binsinue oTnycka Ha MEXaHUYECKHE CBOMCTBA CTAJICH.

Omxur. Haznauenue. Texnonorus.

Hopmaimsanusa. Hasnauenue. Texnonorus.

3akanka. Haznauenue. TexHomorus.

CoocoOsI 3akanku. Haznauenue.

3aKajiouHbIe CpCAbl.

OTiryck craneil.

3aKkajIMBaeMOCTh U MPOKAINBACMOCTh CTAJICH.

JledekTsl TepMOOOPAOOTKH.

XUMHKO-TEpMHUYECKAs o0paboTka METAJUIOB. Oomrme
3aKOHOMEPHOCTH.

Ilemenranus ctanu. Hazaadenue. PeXKUMEL.

ASOTI/IpOBaHI/Ie cranu. Haznauenue. TexHomorus.

[{nanuposanue cranu. Haznauenue. TexHonorus.

Juddysnonnas merammuzanus. TexHomorus.

KOHCTPYKI_II/IOHHBIG CTaJiu.

VYraeponucTele KOHCTPYKLMOHHbIE cTanu. Knaccudukanus.
MapxkupoBka. Haznauenue.

Bnusinue yrieposa v MOCTOSIHHBIX NMPUMECEH Ha MEXaHUYECKHE
CBOMCTBA CTaJIEN.

JlerupoBanuble  ctanu.  Ompenenenue.  Knaccuduxanus.
MapxkupoBka.

BnusiHue nerupyromux 3J€MEHTOB Ha MEXAaHUYECKHE CBOWCTBA
CTaJIeH.

Huskoyrnepoaucteie JIeTUpOBaHHBIE CTald (LIEMEHTYEMEIE).
Hasznauenne. MapkupoBka.

CpenHeyrnepoancTbie IETMPOBAHHBIE CTAIH (YIy4lllaeMble).
Hasnauenne. MapkupoBka.

PeccopHo-TIpyKMHHBIE CTaJIH.

3HococToliKMEe cTaiu.

[ITapuKOMOJIIMITHUKOBBIE CTAJIN.

KopposuonHnocroiikue cranu.

HNHcTpyMeHTanbHbIE CTAIU

YraepoaucTele  MHCTPYMEHTalbHbIE  cTand.  Ha3HaueHwe.
Mapkuposka. Texnonorus. TO.

JlernpoBaHHBIE =~ MHCTpyMEHTaJbHble  cTanu. Ha3Hauenwue.
MapkupoBka. Texnonorus TO.

beicTpopexymne CTaJu. MapxkupoBka. Hasnauenwue.
Texnonorus TO.

[lIrammioBsle cranu. Haznauenne. MapkupoBka.

Teepasie crael. Knaccudukanus. Haznauenne. MapkupoBka.

LiBeTHBIC METAUIBLI U
CILTIaBbI

Knaccudukanus amoMHHHEBBIX CIUIaBOB. Jledopmupyemsie,
TEPMUYECKH HE YIIPOUYHCHHBIC
QITFOMUHHUEBBIC CIUIABHI.

JlepopmMupoBaHHbIe, TEPMUYECKU YIPOUYHSIEMbIE AITIOMHUHHEBBIC
CIUIaBBI.

JIuTeiiHbIe AIIOMUHUEBLIE CILIABEI.




CrieyeHHas alOMHHHEBAs nmyapa U CIICYCHHBLIC AJIOMHWHHUCBLIC
CIIJIaBBbI.

Menb u meauble criaBbl. CBolicTBa. [IpuMenenue.

JlatryHp. BnusgHue LMHKA Ha MEXaHUYECKUE CBOMCTBA JIATYyHHU.
MapkupoBka. Haznauenue.

bponsa. MapkupoBka. Haznauenue.

ba66uTel. MapkupoBka. Haznauenue.

TeopeTnueckue u
TEXHOJIOTHYECKUE OCHOBBI
IIPOU3BOJICTBA CTAIIU U

YyryHa.

YcerpoiicTBO M paboTa JOMEHHOM Y.

DU3NKO-XUMHUYECKHE IMPOLCCChI, MPOTCKAOIIUC B I[OMGHHOI71
IIe4u.

[IpoaykTsl foMeHHOM muaBku. TOIT nomeHHOM neuu.

HpOI/I3BOI[CTBO CTaJii, CYITHOCTh IIpOoLecca.

[Ipon3B0OICTBO CTaIM B KUCIOPOAHOM KOHBEPTEPE.

YcTpoiicTBO U paboTa MapTEHOBCKOM MeUH.

YcTpoiicTBO 1 paboTa TyroBOM 3JIEKTPOTICUH.

YcTpoiicTBO 1 paboTa IIEKTPOUHAYKIIMOHHOM NEYH.

PaszauBka crann. OcHOBHOE O60py,HOBaHI/IC W BU/IbI pA3JIMBKH.

JInTeiiHoe MPOU3BOJICTBO.

CrenuanbHble METOABI JTUThS. TEXHOJOTUYECKUN MTPOIIECC
MIPOM3BOICTBA OTJIMBOK IO BBITIJIABJISIEMBIM MOJICIISIM.

JIutbe B 000JI0YKOBBIE U METANTNIECKHE (OPMBI.

HeHTpO6e)KH06 JIUTHC U JIUTHC 11O AABJICHUCM.

10.

OO6paboTka MeTaNIoB
TaBIICHUEM.

Buibl 00paboTKH METAUIOB IaBJICHUEM M MX CYIIHOCTh. CXeMbI
OCHOBHBIX Bu10B OMJI.

[IpokaTka MeTa/uIOB: cXeMa MPOKATKH, OCHOBHBIE TAPAMETPHI
XapaKTepU3yIoIlUe CTeNeHb Je(opMaluy NOIOCkl. Y CIIOBUS 3aXBaTa.

IlonsiTue o BOJIOYCHUH, MHCTPYMCHT U O6OPYI[OB3HI/IG JJIs1 BOJIOUYCHUSA.

TexHonornveckuit npouecc BojaoueHusi. CriocoObl BOJIOYEHHUS TPYO.

HpeCCOBaHI/Ie, METO/IbI IPECCOBAHUC.

CyuHocTs 00beMHOM TaMIoOBKH. O00py10BaHNE U HHCTPYMEHT
MpUMeHsIeMble TP 00bEMHO IITaMIIOBKE.

JluctoBas mITaMIOBKA: OCHOBHBIE ONIEPAIlii, HCXOAHBIN MaTepHa,
000pyZ0OBaHHE U HHCTPYMEHT.

11.

CBapoyHO€ MPOU3BOJICTBO

Cgapka. CymHoCTb U KJIacCH(HUKaIisi OCHOBHBIX BHJIOB CBapKH.

IToHsaTHe 06 cBapOYHOIi JyTre U ee CBOMCTRA.

CriocoObl 31EKTPOAYTOBOM CBapKH.

VIcTOYHMKM MUTAaHUS CBApOYHOU AYTU U TpeOOBaHUS,
MIpeIbsBIsIEMbIE K HUM.

PyuHast 371eKTpo/IyroBas cBapka: CyIHOCTb, 000pyI0OBaHHUE.

OrnpezenieHre OCHOBHBIX MTapaMETPOB PEKUMA PYUHOU
3JIEKTPOYTOBOM CBApPKH.

Bunsl CBApPHBIX CO€IUHEHMH U IIIBOB.

Knaccudukanus 3nekTpoioB A pydHOR 3JIEKTPOLyTOBOM
CBapKH.

CBapka B Cpeie 3alUTHBIX Ta30B. AProHOyroBasi CBapka.

CBapKa B CPCAC 3allIUTHBIX I'a30B. CBapKa B YTJICKUCIIOM T'a3c.

KoHTtakTHas cBapka: CyIIHOCTh, 0COOCHHOCTh U BUJIBI CBAPKH,
MIpUMEeHsieMoe 000pyIOBaHUE.

6. OCHOBHAS U JONNOJIHUTEJIbHAS JIMTEPATYPA

6.1. IlepeyeHb OCHOBHOI JTUTEPATYPBHI

1. Comnnnen FO.I1. MatepuanoBenenue [ IIeKTpOHHBIA pecypc]: yudeOHuK aiis By30B/ CoJHIIEB




FO.I1., Ipsxun E.M1.— Dnextpon. tekctoBbie nanubie.— CI10.: XUMU3AT, 2014.— 784
c.— Pexxum gocryma: http://www.iprbookshop.ru/22533.

2. Comnane IO.II. TexHoysorusi KOHCTPYKIIMOHHBIX MaTepHAIOB [DJIEKTPOHHBIA pecypc]:
yueonuk st By3oB/ Connues 1O.I1., Epmakos b.C., ITupaitnen B.FKO.— DnekTpoH. TeKCTOBbIE
JTaHHbBIE.— CIIo.: XUMU3 AT, 2014.— 504 cC.— Pexum JOCTYTIA:
http://www.iprbookshop.ru/22545.

3. E. B. llloniuna, A. A. CratuBko, [IpakTukym o marepuaioBefcHHIO : yaeOHOe mocodue,
W3n-Bo: BI'TY um. B. I'. lllyxoga, 2011.- 122c.
https://elib.bstu.ru/Reader/Book/2014040920285243821200008134

4. Manbckuii A.M. TexHOIOTHs KOHCTPYKIIMOHHBIX MaTepraioB. —M.: MammHoctpoenne, 2005. -511
c.

6.2. IlepevyeHb JONMOJHUTEILHOM JUTEPATYPHI
. AM. IleiicaxoB, A.M. Kyuep. MarepuanoBeneHe U TEXHOJIOTMS KOHCTPYKIHMOHHBIX
marepuaioB: YueOHuk. 3-e uzn. — CI10.: M3a-Bo Muxaiinosa B.A., 2005r.-410 c.
3. borogyxos C.H., I'pebentok B.®., Cunroxun A.B. Kypc maTtepuanoBeaeHus: B BOpocax 1
oTBeTax: YueOHOe mocodue.-u3a-2-e, ucnp. u jgomn. — M.: U3n-Bo Mammnaoctpoenue, 2005. —
288 c.
4. Mapounuk craineit u cruiaBoB[ Dnekrpornbiit pecype Ne600]/Tlox pen. A.C. 3y0denHko. — 2-¢
n3a. epepad. u gorn. — M: MammnocTtpoenue, 2003. — 782c.
5. XynoxopmoBa, P.H. Marepuanosenenue. [Ipaktukym [ D1eKTpOHHBINA pecypc] : yueOHOe
noco6ue / P.H. Xynokopmona, ®@.U. [Tanteneenko, J[.A. Xyn1okopMoB. — DNEKTPOH. JaH. —
Mumnck : Hooe 3nanue, 2014. — 311 ¢. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_id=64756
6. Anekcees, ['.B. BuptyanpHblii 1a00paTOpHBIN MPAKTUKYM O Kypcy «MarepuanoBeaeHue)
[OnexTpoHHBI pecypc] : yuebHoe mnocobue / I'.B. AnexceeB, WM.U. bpunenko, C.A.
Bonorkannna. — Onektpon. aaH. — CII6. : Jlanp, 2013. — 208 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=47615

6.3. [lepeueHb HHTEPHET pecypcoB

He ucnons3yrorcs
7. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE

AymuTtopus Ais8 TPOBEACHUS JIEKIMOHHBIX W TPAKTHUECKUX 3aHATHH, 00OpylOBaHHas B
COOTBETCTBUH C HOpPMaTUBaMH, YTBEpKJIeHHBIMU MuHoOpa3oBanus PO.
1. KoMmbloTepHBbIH Kiacc.
2. CrnenmanusupoBanHas ayautopus (BK 5):
OcHOBHBIE IPUOOPBI:
- Dnextporeun kamepusie CHOJI-1,6.2,5.1/11-U1M; SNOL 8,2/1100; CHOJI-1,6.2,5.1/11-M1;
- IIpuGopel s U3MepeHus: TBepAOCTH MeTayioB o Metony bpunemns tun Th (TIL-2M) u no
metony Poksenna tun TP (TK-2M);
- Muxkpockonsl — MUM-7, MMVY-3, METAM-P1, EC METAM PB, MUKPOME/] MET,
numdoBanpHbie cTaHku 3E 881M;
- Komnekmus mukponungos;
- CteHpprl,
- [Inakarsl.
Ha 3ansTusx ucnonb3yercs cnenyroiee JIMieH3MOHHOE POrpaMMHOE O0ecTieueHue:
- Microsoft Windows 7, moroBop Ne 63-14x ot 02.07.2014;
- Kaspersky EndPoint Security Crangaptasiii Russian Edition 1000-1499 Node 1 year, morosop
Ne 29-16r ot 13.07.2016


http://www.iprbookshop.ru/22533
http://www.iprbookshop.ru/22545
https://elib.bstu.ru/?BasicSearchString=%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D0%B2%D0%BA%D0%BE%20%D0%90.%D0%90.&page=6
https://elib.bstu.ru/Reader/Book/2014040920285243821200008134
http://e.lanbook.com/books/element.php?pl1_id=64756
http://e.lanbook.com/books/element.php?pl1_id=47615

8. YTBEP)KJIEHUE PABOYEN ITIPOT'PAMMBI

V1BepkaeHue pabodeil mporpaMmsl 6€3 H3MEeHEeHu
PaGouas nporpamma Ge3 u3MeHeHui yTBepxkaeHa Ha 2016 /2017  yuyeGHbIiA
rof.
IMporoxon Ne 2 3acenanus xadenpst ot «08» cenrsabps 2016 r.

3aBenyrommii kadenpoii %j/ %&%7// 7_ /

L 4
noanuck, ®PUO W7
(unu) \

VY1BepxxneHue pabodeii mporpaMmbl ¢ M3MEHEHHUSIMHU, TOTIOIHEHUSIMU
Pa6ouas nporpamMma ¢ M3MEHEHHSIMH, JOMOJHEHUIMH yTBepxieHa Ha 20 /20
y4eOHBIH TOZ.

JIMpeKTop HHCTHTYTA

IIporokos Ne 3acefanus kKaheapsl OT «__ » 20 1.

3aBemyromuit kadenpoit

noanucs, ®PUO

JIMpeKTop HHCTHTYTA

noanuck, ®UO



8. YTBEPXKJAEHWUE PABOYEWM IIPOI'PAMMBI

VYTBepxkaeHue pabodeil mporpaMMsl 6€3 H3MeHeH i
Pabouas nporpamma 6e3 n3MeHeHni yrBepxaena na 201 /201 y4eGHbIA rox.
IIpoToxon Ne 3aceaHus Kadeapsl OT « » 201 T.

3aBenyromuit kadenpoit

noanucs, ®UO

/2 _—

JlMpeKTop HHCTHTYTA ,/éﬁ;

noxanuck, PO

(unu)
Y1BepxkaeHue pabodeil porpaMMsl ¢ M3MEHEHUSIMH, JOTOTHEHUSIMHE
PaGouyas mporpaMma ¢ M3MeHeHHsSIMH, HOTIONHEHHUAMHE yTBepX/IeHa Ha 2017
/2018 y4eOHBIN rof.

IIporoxon Ne 2 3acemanms xadenps oT «14» centsbps 2017 r.

JlomonHuTE:
1. 6.1. [lepeyeHs OCHOBHOI JTUTEPaTYpBI

1. Pacder peMMOB TEXHOJOTHYECKOTO IpoLEecca TePMHYECKOH 06paGoTKHU
JeTanedl : METOIMYECKOe yKazakue K pacdeTHoM pabore / O.H. Mowcees,
JLIO. llesripes, C.A. Kopo6ekoii u ap. ; mox o6mr. pex. O.H. Mowceesa. - M.

; beprun :  Jlupexr-Memma, 2015. - 52 ¢ : mn, Tabm
http://biblioclub.ru/index.php?page=book&id=427770
2. OcHoBbl MaTepuanoBenieHuss : ydeGHoe mocobue / E.A. Actadsesa,

®.M. Hockos, B.W. Anukuna u ap. ; MEHACTepCTBO 06pa3oBaHus 1 HayKH
Poccuiickoit  ®epepanun, Cubupckuii  ®epepanbHbIil YHUBEPCHUTET. -
Kpacuosipck : Cubupckuit denepansubiii yansepeurer, 2013. - 152 c. : rpad.,
CXEM., UJI. http://biblioclub.ru/index.php?page=book&id=364047

#
3aBeyromuii Kapenpon /"‘%' AWW/ /;/
4 noscs, ®UO 7

JIApeKTOp HHCTHTYTA % %’7/{/5 / b g

noanucs, ®PUO




8. YTBEPK/IEHUE PABOYEMN PO PAMMBI

Y1Bepxnenue paGoueii NporpaMmel 6e3 u3MeHeHwmit JOMOJTHEHU I

Ipotokon Ne 12 3acenianus kadenpsr ot «25»  mag 2018 r.

3aBenyromumii Kadenpoit
noanuce, ®U

Hupexrop HHCTHTYTa (’/;:%

noanuce, ®UO




8. YTBEP)KJIEHUE PABOYEM IMPOTPAMMBI

VY1Bepkaenue pabodeit mporpaMMsl 6€3 H3MEHEHUH

Pa6ouas nporpamMa 6e3 m3meHeHui yrBepxxaeHa Ha 2019 /2020 yue6HBIH TOZ.
IMpotokon Ne 13 3acenanus kadenaps ot «07» urons 2019 r.

3aBCI(yIOHII/II71 Ka(bellpoﬁ i },,,(.'-/" :gg--7

1o ,c;,/ﬂDI/IO

noanucs, YO




8. VIBEP)KJIEHUE PABOYEN IIPOT'PAMMBI

YTBepxaeHue pabouell IporpaMMbl ¢ H3MEHSHUAMM, JONOIHEHUAMY
Pabouas mporpamMma ¢ U3MeHESHHUSIMY, JOTIOTHeHUAMY yTBepxaeHa Ha 2020
/2021 yuebHBIN TOM.

[Tpotokon Ne 9 3acenanus kadenps! oT « 27 » ampens 2020 1.
JOBABUTD:

n. 6.1
1. Cratusko A. A. Martepuanoseenue. TeXHOIOTHS KOHCTPYKLHOHHEIX

Marepuanon: yuebHnoe nocobue/ A. A. Crarusko, E. B. llonuna. — benropon: M3a-
Bo BI'TY, 2018. - 100 c.

hitps://elib.bstu.ru/Reader/Boolk/2018121412314455400000656769

2. CratuBko A. A. Marepuanosegenue. TexHOIOIAs KOHCTPYKIIHOHHEIX
matepuanon: yueonoe mocobue/ A. A. Crarusko, E. B. Illormuna. — benropox: Vizn-
so BI'TVY, 2018.- 100 c.

3aBenyromuii kadenpoit W i Oyou T. A.

JIMpeKTop UHCTUTYT2 _— % Jaremes C. C.




8. YTBEPKJAEHUE PABOYEM MPOrPAMMBI

Y TBEpKICHUE paboueii mporpaMMbl 6e3 M3MeHeHUH

PaGouas mporpamma 6e3 JA3MeHeHui yTBEpXKIeHA Ha 2021/2022 y4eOHbIA
roz.

[TpoTOKOI Ne 11/1 3acenanust kadeapsl OT «14» mag 2021 T.

3aBe Ly rOIIMi xadeapoi

Jyron T. A.

JIMpeKTOp UHCTUTYTA Jlarsmmes C. C.




IMPUJIOKEHUA

Ilpunoscenue Nel. Meronuueckue yka3zaHHs JJI1 OOydYarolIerocss IO OCBOCHHIO

JIACIHUIUIAHBI (BKIIIOYasi MEpPEYeHb y4eOHO-METOJUYECKOro OOSCHeUeHHUs I CaMOCTOSTEIbHOM
paboThl OOYJArOIITUXCS IO TUCIUTIIINHE).

MarepuanoBefeHue - 3TO OOIIETEXHUYECKas HHXKCHEepHas AMCLUUILUIMHA, KOTOpas H3ydaeT
OCHOBHBIE 3aKOHOMEPHOCTH MEXAY COCTaBOM, BHYTPEHHUM CTPOCHHEM M CBOWCTBAMH
KOHCTPYKIIMOHHBIX METATMYECKUX U HEMETATHYECKUX MAaTePHAaJIOB; JaeT UCXOAHBIE COOOpaXKEeHUS
0 TPaBWJIBHOM BbIOOpE MaTepualia U METO/la YIPOUYHEHHs THUIOBBIX JIeTaje MalluH U MHCTPYMEHTA;
paccMaTpuBaeT MPUHIMIBI  BBIOOpa KOMIUIEKCA MEXAHHYECKHX  CBOWCTB, OMNpPEICISIOINE
paboTOCIOCOOHOCTh MaTepHalia B yCIOBUAX CIYXObI; oOpamaeTr BHUMaHHe Ha SKCIUTyaTallHOHHBIE U
TEXHOJIOTUYECKUE OCOOCHHOCTH KOHCTPYKLIUNA, METO/IbI 3alIUThl X OT BO3ACHCTBUS BHEIIIHEN CPEIBL.

B pesynprare n3ydyeHus AUCUUIUIMHBI CTYAEHTHI JOKHBIL:

3HATh
o0IMe XapaKTEepUCTUKU MATEpHaIOB, CBA3b 3THUX XapaKTEPUCTHK C COCTABOM U CTPOCHHEM,
3aKOHOMEPHOCTH H3MEHEHMsI XapaKTEPUCTHUK 107, BIUSHHUEM BHEIIHHUX YCIOBUH M peXKHUMaA
paboThbl, OCHOBHBIE METO/IbI ONIPEIEIICHUSI ITUX XapaKTEPUCTUK;
TUIMYHBIE MaTepualibl JaHHOW TIpYIIbl, MX MAapKUPOBKY, OCHOBHBIE CBOWCTBAa, OCOOEHHOCTU
IIPUMEHEHUS U SKCIUTyaTal|H;

YMETH
00OCHOBaHHO BBIOPATh COOTBETCTBYIOIINE MAaTEPHAJIBI IIPH PacueTe, KOHCTPYUPOBAHUH U PEMOHTE
U3JIeNINH; OLIEHUBATh [TOBEICHNE MaTepHalIOB B YCIIOBUSX [TPOU3BOJICTBA, PEMOHTA, SKCIUTyaTalluu U
XpaHEeHUsl; Ha3HayaTh COOTBETCTBYIOILYIO 00Opa0OTKY M METO/Ibl YIIPOUHEHUS CILIABOB; IPUMEHSTh
COBpPEMEHHBIE METO/IbI UCCIIEIOBAHUS M KOHTPOJIS KauecTBa MaTEepHAaJIOB /ISl aHAJIN3a IPUYNH
IIOJIOMOK.

3aHATHUS IPOBOJATCS B BUJIE JIEKIIUH 1 TaOOpaTOPHBIX paboT.

Iloozomoeka k nexyuu.

Jlexuuu no aucuuIianHe «MarepuanoBeeHIe» YUTAIOTCS B CIIEHUATU3UPOBAHHBIX ayJIUTOPHSIX,
000pYZI0BaHHBIX MMPOEKTOPOM, HOYTOYKOM, 3KPaHOM, MO3BOJISIOLIMM J€MOHCTPUPOBATD CIIANA-TICKIIH
JUIsL OCBOCHHUS JIEKIHOHHOT'O TEOPETHUUECKOT0 MaTepuania.

CryneHT 00s13aH OCEIaTh JIEKIUU U BECTH PYKOIMCHBIM KOHCIIEKT.

Jli1g 53¢ (HEeKTUBHOTO CaMOCTOSITEIBHOIO U3YUEHUs AUCLMITIIUHBI CTYJAEHTBI JOKHBIL:

- B paMKax CaMOCTOSITE€JIbHON PabOThl MPOM3BOAUTH aAHATUTHUYECKHI 0030p MO MaTepuanam
y4eOHOM W Hay4YHO-TIOMYJISIPHOM JuTepaTyphl, olOecneunBaromiuii 3((HEKTUBHOE O3HAKOMIIEHHE C
MPEIMETHOM 00JIaCThIO MPH MOATOTOBKE K MPAKTUYECKUM 3aHATHUAM, Ja0OpaTOPHBIM paboTaM M HX
3aIlHNTE;

- B MOMEHT NPOXO0’KJEHHUS NPAKTHK AKTHBHO 3HAKOMUTBCS C MaTepHajaMH U UX CBOWCTBaMH,
UCIOJIb30BaTh pa3IMYHbIE MaTepHalibl NpPU BBHIMOJIHEHUHM TBOPYECKUX pPAOOT B paMKax Jpyrux
JUCLUUIUIMH Y4eOHOrO IUIaHa;

- aKTMBHO HCIOJIb30BaTh PEKOMEHJOBaHHbIE YIEOHUKH U Jp. IUTEPATYPHbIE HICTOYHHUKH.

Iloozomoeka Kk 1a60pamopHbIM 3AHAMUSM.

Tembl 1a0OpaTOpHBIX 3aHATUN JOBOJATCS CTYACHTAM Ha mepBoM 3aHsATHH. OdopmiieHus
1abopaTOpHBIX 3aHATUI OcyllecTBIseTcs B TeTpaau oobemoM 24 ctp. K kaxnomy jgabopatopHomy
3aHATHUIO CTYACHT TOTOBUTCSA CAMOCTOSTENBHO: N3Y4aeT MOPSI0K BBHIOIHEHUS! paOOThI, 3HAKOMHUTCS C
MaTepuagamMH, CBONCTBA KOTOPBIX €My MPEACTOUT OINPEAETUTh SKCIEPUMEHTATLHO NPHU BBINOJIHEHUN
nabopaTopHOl pabOThl, KOHCIEKTUPYET TEOPETHUECKUE CBEACHMS, H3y4aeT KOHCIEKT JIeKIHH,
OCHOBHYIO U JIONIOJHUTEIBHYIO JINTEPATYPY B COOTBETCTBHE C TEMOU J1a00PaTOPHOTO 3aHATHUS.

@OpMBI KOHTPOJIA 3HAHUM CTYACHTOB MIPEANOIAraloT TEKYIUN U UTOIOBBIN KOHTPOJIb.

Texymmii KOHTpOJIIb 3HAHUN TPOBOIUTCE B (GopMe 3amUThl  JaObOpaTOPHBIX  PpadoT,
MEPUOINYECKOTO TECTUPOBAHUS U TIPOBEACHUS TMCbMEHHBIX paboT.

@opMOI1 UTOIOBOT'O KOHTPOJIA SBJIECTCA 3a4eT.

BaxxHoe 3HaueHue U1 u3y4eHus Kypca UMEeeT CaMOCTOSITeIbHas paboTa CTYAEHTOB.

Tema 1. Beéeoenue. Cmpoenue memannos. Cmpykmypa memaiiuiecKux cniaeos.



CTyneHThl TOJKHBI YCHUTB, YTO POJIb MIporpecca B 00JIaCTH MAIIMHOCTPOEHUS! TECHO CBsI3aHa C
CO3/IaHHEM U OCBOCHHEM HOBBIX, HaM0OJIEe SKOHOMHYHBIX MATEPUAIIOB, Pa3BUTHEM U BHEIPCHHEM B
MIPOU3BOJICTBO HOBEHIIMX METOAOB YINPOUYHEHUS METAJUIOB U JAPYTUX MPOMBIIIJICHHBIX MaTEepHaloB,
paciMpeHreM COPTaMEHTa BBITYCKAEMbIX MaTEPUaJIOB.

CoBepIlieHCTBOBaHUE IIPOU3BO/ICTBA, BBIITYCK COBpPEMEHHBIX pa3HoO0pa3HbIX
MalIMHOCTPOUTENBHBIX KOHCTPYKIIMHA HEBO3MOXHBI 0€3 JalbHEHIIero pa3BUTHS TPOU3BOACTBA
METAJJIMYECKUX CIUIABOB, KOTOpBIE B HACTOAIIEE BpEMs SBISAIOTCS OCHOBHBIMHU MaTe€pUalaMU B
MalIHHOCTPOCHUH.

CBoiicTBa  peaJbHBIX  KPHCTAJUIOB  ONPEACNSAIOTCS  W3BECTHBIMH  HECOBEPILEHCTBAMU
KPUCTAINTINYECKOTO CTpOeHUs. B CBsI3U ¢ 3TUM HEOOXOIMMO pa3o0paThCsi B BHUJIAX HECOBEPIICHCTB U
OCOOCHHO B CTPOCHUU JHUCIOKANMi (JIMHEHHBIX HECOBEPIICHCTB), NPUYMHAX HUX JIETKOTO
MepeMelIeHUs B KPUCTAJUIMYECKOM pelIeTKe U BIUSHUS HA MEXaHUYECKHE CBOMCTBA.

HarnsaHoe mpencraBieHHe O COCTOSHUHM JTIOOOTO CIUIaBa B 3aBHCHMOCTH OT €r0 COCTaBa U
TEMIIEpPaTyphl JAIOT JuarpaMmsbl cocTosiHuA. [Ipu u3ydeHun nuarpamMm COCTOSIHUSI YMETh MPUMEHSATH
MPaBUJIO OTPE3KOB (IUIS OIpENeNeHUs] MOJMM Kaxaoi (a3l WM CTPYKTYPHOW COCTaBISIONICH B
cruiaBe), mnpaBuiio (a3 (Ans TOCTPOCHUS KpPUBBIX HArpeBaHUS M OXJIAXKJICHHUA), OIPEIesiTh
XUMHYCCKHIA cocTaB (as.

C nomomrpto npaBun KypHakoBa yMeTh YCTaHOBUTH CBSI3b MEXIYy COCTaBOM, CTPOCHHUEM U
CBOMCTBaMH CILJIaBA.

Connuer HO.II. MarepuanoBeaenue [DneKTpoHHBIA pecypc|: yueOHuK ayis By3oB/ CoiHIEB
I0.I1., Ilpsaxua E.M.— Dnextpon. TekcroBeie nanusie.— CII6.: XUMU3JAT, 2014.— 784 c.—
Pexxum noctyna: http://www.iprbookshop.ru/22533.

boronyxos C.U., I'pebentox B.D., Cuntoxun A.B. Kypc marepuanoBeneHus B BOIpocax u
OoTBeTax: YueOHoe mocooue.-u3a-2-¢, ucnp. u goi. — M.: M3a-Bo Mammnoctpoenune, 2005. — 288 c.

Tema 2. /lecpopmanyus u paspywienue memannos. Mexanuueckue ceoiicmea.
Pexpucmannuzayus memannoe.

HeobxomuMo paccMoTpeTh PU3NIECKYI0 MPUPOAY AcPOpMAI B pa3pylmieHUS. Y SICHUTHh BHJIBI
paspyuieHuit 1 ux npusHaku. Oco0oe BHUMaHME yIETUTh MEXaHU3MY TUIaCTUYEeCcKoi nedopMalinu, ee
BIIUSHUIO Ha MHUKPOCTPYKTYPY, a TaKXKe Ha IUIOTHOCTh JHUCIIOKAIUd. YSICHHUTH CBSI3b MEXIY
OCHOBHBIMHM XapaKTePUCTUKaMH, CTPOCHHEM U MEXaHHYeCKHMMH CcBoicTBamHu. Pa3o0parbcs B
CYITHOCTH SIBJICHHSI HAKJICTIA M €T0 MPAKTUICCKOM HCIOJIb30BaHUH.

HeoOxoauMo 3HaTh CYIIHOCTh PEKPUCTAITU3AIMOHHBIX MPOIIECCOB: BO3BpaTa, IMEPBUYHOMN
pPEKpUCTAUTH3AlMA U COOMPATENbHON (BTOPUYHOM) PEKPUCTAILTU3AINH, MTPOTEKAIONIUX MPU HArpeBe
neOpMUPOBAHHOTO MeTalla. YSACHUTh, KaK TPU STOM HM3MEHSIOTCS MEXaHM4YecKue U (hU3HKO-
XUMHUYECKHUE CBOMCTBA. Y CTAHOBUTH BJIMSIHUE COCTaBa CIUIABA U CTEMEHU TUIACTUYECKOU AedopMariiu
Ha MpOTEeKaHNe PEKPHUCTATUTM3AIIMOHHBIX MPOIIECCOB. YMmets HA3HAYUTh PEXUM
PEKPUCTAIUIM3ALMOHHOTO OTXKHra. VMIMeTh 4eTkoe Mpe/iCTaBIeHHE O €ro MPaKTUYeCKOM 3HAYEHUH.
VACHUTH pa3nuuue MEXIy XOJIOMHOW U Topsued IIacTUYecKuMu JedopMmarusMu. W3yduTh
MPOBEJICHUE CTATUICCKUX, TMHAMHYCCKUAX M MUKINICCKUX UCTTBITAHUH.

Conanes FO.I1. MarepuanoBenenue [DAeKTpoHHBIM pecypc]: yueOHUK st By3oB/ ConHIEB
I0.I1., Ipsxua E.M.— Dnextpon. TekcroBeie naHHble.— CI16.: XUMU3JAT, 2014.— 784 c.—
Pexxum noctyna: http://www.iprbookshop.ru/22533.

E. B. lllonuna, A. A. CratuBko, [IpakTukym o maTepuanoBeaeHHIO : yuebHoe nocodue, U3na-
Bo: BI'TY um. B. T'. Illyxosa, 2011.- 122c¢.
https://elib.bstu.ru/Reader/Book/2014040920285243821200008134.

Mapounuk craneil u crutaBoB[DnekTpoHHbiil pecypc Ne600]/Tlox pen. A.C. 3ybuenko. — 2-e
u3 . nepepad. u non. — M: MammHoctpoenue, 2003. — 782c.

Tema 3. /Kenezoyenepooucmele cniagbol.

CTyneHT JOKEeH 3HaTh JUarpaMMy COCTOSIHUS JKEJIE30-LIEMEHTUT M OIpelNelnuTh Bce (asbl u
CTPYKTYpPHBIE COCTABIISIFOIIME 3TOM CHUCTEMBI, a TaKXKE€ CTPOUTH C MOMOIIBI0 MpaBuia a3 KpUBBIE
OXJIAXACHUS (WM HArpeBaHWs) Ui JIFOOOTO CIIaBa, YETKO pa30oMparbcs B KiIacCHUpUKAIIUU
KEJIe30yTICPOJAUCTHIX CIUIABOB M YCBOWTH, YTO Pa3NUYMe MEXAY TpeMs KiaccaMu (TEeXHUYECKOe
JKejne30, CTajlb, YyT'yH) He sBiseTcs (GopMmanbHbIM (TIO COIEp)KaHHIO yriieponaa). PasHbie kiacchl
CIUTAaBOB TMPUHIMIHAIBHO PA3JIMYHBI 1O CTPYKType H cBoiicTBaM. HeoOxommmo pa3obpaThes ¢



http://www.iprbookshop.ru/22533
http://www.iprbookshop.ru/22533
https://elib.bstu.ru/?BasicSearchString=%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D0%B2%D0%BA%D0%BE%20%D0%90.%D0%90.&page=6
https://elib.bstu.ru/Reader/Book/2014040920285243821200008134

BIIUSTHUEM YTJIEpoJa Ha MEXaHMYECKHE CBOICTBA CTaJIH.

VSCHUTH BIMAHUE IMOCTOSIHHBIX NPUMECEH Ha CTPOEHHE YyryHa U pa3o0parbcsi B pasiuyvu
METAJJTINYECKOH OCHOBBI CEpPhIX UYT'YHOB Pa3HBIX KJIacCOB. 3allOMHUTh MEXaHUYECKHUE CBOWCTBA U
Ha3HAUYEHUE YYTYHOB DPA3JIMYHBIX KIJIACCOB W UX MAapKUpPOBKY. OOpaTHUTh BHHUMAaHUE Ha CIIOCOOBI
MOJIyYE€HUsI KOBKMX M BBICOKOIPOYHBIX YYryHOB. JloykHa OBbITH M3yueHa (u3mueckas CyHIHOCTb
mporecca rpaguTH3aIH.

Comnne O.I1. MarepuanoBenenue [DIeKTpOHHBIN pecypc]: ydeOHuUK it By3oB/ CoJHIIEB
IO.I1., Ipsaxua E.M.— Dnektpon. TekcroBele nanusie.— CII6.: XUMU3JAT, 2014.— 784 c.—
Pexxum moctyma: http://www.iprbookshop.ru/22533.

boronyxos C.U., I'peGentox B.®., Cuntoxun A.B. Kypc marepuanoBeicHusi B BONpocax H
oTBeTax: YueOHoe mocodue.-u3a-2-¢, uctp. u gom. — M.: M3a-so Mammuoctpoenue, 2005. — 288 c.

E. B. lllonuna, A. A. CtatuBko, [IpakTiukym o MarepuaioBeICHHIO : yueOHOe nmocooue, 13-
Bo: BI'TY um. B. T'. lllyxosa, 2011.- 122c¢.

https://elib.bstu.ru/Reader/Book/2014040920285243821200008134

Tema 4. Teopus u mexnonozus mepmuueckoi 00padomKu cmau.

Xumuko — mepmuyeckasa oopabomka cmanu.

W3yunTh BIIMSHUE JETUPYIOLIUX 3JIEMEHTOB Ha KUHETUKY U XapaKTep MpeBpallleHusl ayCTEHUTA B
MEePIUTHON U MapTEHCUTHON 00NacTsaX. B CBsA3M ¢ BIMSHUEM JIETHPYIOIIUX JIEMEHTOB Ha JUarpamMmbl
M30TEPMHUUYECKOT0 paclaja ayCTeHUTa PAacCMOTPETh MPUYMHBI MOJYYEHHUS Pa3IMYHBIX KJIACCOB IIO
CTPYKType (MEePIUTHOTO, MApPTEHCUTHOTO, ayCTEHUTHOT0). Y SICHUTH BIUSHUE JIETUPYIOUINX SJIEMEHTOB
npu ornycke. Crienyer NOMHHUTb, YTO JIETUPYIOLIME 3JIEMEHTHI, KaK IPaBWJIO, 3aTOPMa)KMBAIOT
MIPOLIECCHI TTPEBPAIICHHIA.

Pa3znuunHble BUIbl MOBEPXHOCTHOM 3aKalKH MO3BOJSIOT HOJYyYUTh 0COOOE COYETAHHUE CBOICTB
MOBEPXHOCTHOTO CJIOS ¥ CEPALEBHUHBI, YTO TMPUBOAUT K TIOBBIIICHUIO HKCIUTyaTallHOHHBIX
XapaKTepuCTUK u3aenus. [lpu m3ydeHnrn MHAYKIMOHHOW 3aKaJIKM YSICHUTb CBSI3b MEXIY IIyOMHOU
IIPOHUKHOBEHUS 3aKAJIEHHOTO CJIOSl M YaCTOTOM TOKA. 3aKaJlka IIPU HarpeBe TOKaMHU BBICOKON 4aCTOTBI
MIPUBOJIUT K TIOJYyYEHHUIO 00JI€€ BHICOKMX MEXaHHUUECKHUX CBOWCTB, YEM ITPU OOBIYHOM Harpese.

HeobxonuMo uMeTh B BHJAY, YTO COBPEMEHHBbIE ABTOMAaTHYECKHE WU I0JIyaBTOMATHYECKHE
arperarbl JUisi TEPMHUYECKOH OOpaOOTKM MOTYT OBITh BKJIIOUEHBl B TEXHOJIOIMUYECKHE JIMHUU
MalIMHOCTPOUTENIBHBIX 3aBOJOB, B CBA3M C YEM IpU MAacCOBOM IIPOM3BOJCTBE OTHAAAET
HE00XO0JIMMOCTD B CIIELUAIBHBIX TEPMUUECKUX 1I€XaX U OT/EICHUSIX.

[Tponiecc XUMUKO-TEpMUUECKO 00pabOTKH COCTOUT U3 BBIJICIEHUS] AaTOMAapHOTO HACHIIIAOLIETO
BElIECTBA BHEIIHEN Cpeloil, 3axBara (COpOLMM) ITUX aTOMOB ITOBEPXHOCTHIO MeTaslia U AUPPy3UN X
BHYTpb MeTauia. [[03TOMy HYXHO paccMOTpeTh PEakLHMM B ra3oBOi cpele NMpH LEMEHTAlMHM WIN
a30THUPOBAaHUM U YCBOUTH COBPEMEHHbIE MpejcTaBieHus o nupdysun meramia. B OonbimimHCTBE
CJIy4aeB HACBIIICHUE MOXET IMPOUCXOAMTH U3 TBEPIOH, )KMJIKON M ra3oBOM Cpel, a IOITOMY HY>KHO
3HaTh OOJiee yJauHble BApUAHThl HACHIMICHUS JJIs KaXJI0r0 METOAa XMMHKO-TEPMHUECKON 00paboTKH
Y KOHEYHbIE Pe3ysbTaThl (IOBEPXHOCTHOE YIIPOUHEHUE U U3MEHEHNE (PU3UKO-XUMHUYECKUX CBOUCTB).

Pasz0eputech B TEXHOJIOTUU MPOBEIACHUS OTAEIBHBIX BHIOB XUMUKO-TEPMHUECKON 0OpabOTKH.
VsacHuTe mpeuMyliecTBa U 00JacTU HCIOJIb30BAaHUS 1IEMEHTALMU, a30THPOBAHUS, IMAHUPOBAHUSA U
pa3IMYHbIX BUJIOB MU Py3nOHHON MeTaIIITN3al1u.

Connnen FO.I1. MarepuanoBenenue [DneKTpoHHBIH pecypc]: yuyeOHuK Ui By3oB/ CoHIIEB
I0.I1., Tpsxua E.N.— Dnextpon. TekcroBeie naHHble.— CI16.: XUMU3JAT, 2014.— 784 c.—
Pexxum noctyna: http://www.iprbookshop.ru/22533.

I'Il. ®eruco, M.I'Kapnman, B.M. Msatonun, B.C. T'aBpwmok, B.C. Cokonos, H.X.
Coxkomnosa, JI.B. TyratuukoBa, W.I1. Cnupuxun, B.A. I'onbioB. MaTtepuanoBeeHue U TEXHOIOTHS
MetaiuioB. U3x. 2-e, ucnpas. «Beicmas mkonay, 2007. — 638 c.

E. B. lllonuna, A. A. Crartusko, [IpakTukym no marepuanoBeieHHUIo : yueOHoe nmocodue, 13n
Bo: BI'TY um. B. I'. lllyxosa, 2011.- 122c¢.

https://elib.bstu.ru/Reader/Book/2014040920285243821200008134

Mapounuk craneit u craBoB[AnekTpoHHBIH pecypc Ne600]/ITox pen. A.C. 3yOuenko. — 2-e
u3 M. nepepad. u gon. — M: Mammnoctpoenue, 2003. — 782c.

AnekceeB, [.B. BupryanpHsiii 1ab0paTOpHBIN MPAaKTHKYM MO Kypcy «MartepuanoBeecHue»
[DnexkTpoHHEIH pecypce] : yaebHoe mocobue / I'.B. Anekcees, .W. bpunenko, C.A. BomorxxkannHa. —



http://www.iprbookshop.ru/22533
https://elib.bstu.ru/?BasicSearchString=%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D0%B2%D0%BA%D0%BE%20%D0%90.%D0%90.&page=6
https://elib.bstu.ru/Reader/Book/2014040920285243821200008134
http://www.iprbookshop.ru/22533
https://elib.bstu.ru/?BasicSearchString=%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D0%B2%D0%BA%D0%BE%20%D0%90.%D0%90.&page=6
https://elib.bstu.ru/Reader/Book/2014040920285243821200008134

Onekrpon. gman. —  CII6. : Jlams, 2013. — 208 c¢. — Pexum pgocryna:
http://e.lanbook.com/books/element.php?pll_id=47615

Tema 5. Koncmpykyuonnsie cmanu.

HyXHO ycBOMTBH NPUHLUIIBI MAPKUPOBKHU CTAJIM U YMETh IO MAPKUPOBKE ONPENEIUTH COCTAB U
0COOCHHOCTH JIaHHOM CTaJld, a TAK)KEe UMETh O0I1Iee MPe/ICTaBICHHE O PAa3HBIX IPYyMax CTaJIH.

Xopomio pa3o0parbcsi BO BIMSHUU JIETUPYIOLIMX 3JIEMEHTOB HAa W3MEHEHHE CTPYKTYpbl U
CBOMCTB cTajaM, 0co00O€ BHHMMAaHHME VYJEIUTh TEXHOJOTUYECKUM OCOOCHHOCTSIM TEPMHUUYECKOU
00pabOTKH JIETHPOBAHHBIX CTATECH PA3TUYHBIX TPYIII.

PaccmotpeTs cniocoObl kiaccudukanuu (0 CTPYKType B HOPMAIU3HUPOBAHHOM COCTOSIHUU H,
YTO OCOOCHHO Ba)KHO ISl MAIIMHOCTPOMUTENEH, M0 Ha3HAYEHUIO), OCHOBHBIC MIPUHIIUIIBI BbIOOpa IS
pPa3IMYHOIO HAa3HAYEHUS LEMEHTHUPYEMBIX, YJIy4YlIaeMbIX, PECCOPHO-NPYKMHHBIX, MU3HOCOCTOMKHX,
HEP’KaBEIOIIUX, )KapOIPOUHbIX U APYTUX CTaJCH.

Counnnes 0.I1. MarepuanoBeaenue [DneKTpoHHbIH pecypc]: yueOHuk it By308/ CoTHIIEB
IO.I1., IIpsixun E.11.— Dnektpon. TekctoBbie nanubie.— CI16.: XUMU3JIAT, 2014.— 784 c.—
Pesxxum nocryna: http://www.iprbookshop.ru/22533.

Mapounuk craneir u cruiaBoB[DnekTpoHHbIi pecype Ne600]/Tlon pen. A.C. 3ybuenko. — 2-e
u3 M. nepepad. u gon. — M: Mammnoctpoenue, 2003. — 782c.

Tema 6. Hncmpymenmanvhvle cmaiu u meépovie Cniaswl.

N3yunth KiIaccHUKAMIO WHCTPYMEHTAJIBHBIX CTaled B 3aBUCHMOCTH OT NpPUMEHEHHUS
MHCTPYMEHTA U B CBSI3U C 3TUM PACCMOTPETh OCHOBHBIE JKCILTyaTallUOHHBIE CBOICTBAa MHCTPYMEHTA
Kaxmoil rpynmbl. OcoOOCHHOE BHUMAHHUE YIEIHTh OBICTPOPESKYIIUM CTAISAM. YSICHUTH NMPHUYUHBI HX
BBICOKOW KPACHOCTOMKOCTH U OCOOCHHOCTH TEPMHUECKON 00pabOTKH.

[lpy W3y4eHWH INTAMIIOBBIX CTaje HEOOXOIUMO pa3inyaTh yCIOBUS PAOOTHI IITAMIIOB IS
neOopMUPOBAHUS B XOJIOJHOM COCTOSIHUU M IITAMIOB JUIs 1e()OPMUPOBAHUSI B TOPSIYEM COCTOSTHHUH.

CryneHT 00s3aH yMETh BBIOpaTh MapKy CTajdM A MHCTPYMEHTa Pa3IMYHOrO Ha3HAYCHUS,
pacmmdpoBaTh €€ COCTaB, HAa3HAYUTHb DPEXKUM TEPMHUYECKOH 00pabOTKH, OOBSICHUTH CYIIHOCTh
MIPOUCXOAIIMX MPU TEPMUUYECKON 0O0padOTKe MpeBpalleHU M yKa3aTh IMOJIy4aeMble CTPYKTYpY H
CBOMCTBA.

N3yunts kiaccupukaiyo, MapKUpOBKH U MIPUHIIUI BEIOOPA TBEPABIX CILJIABOB.

Connuen 0.1, MarepuanoBenenue [DneKTpoHHBIH pecypc]: yuyeOHUK i By3oB/ ColHIIEB
I0.I1., Ipsxua E.M.— Dnextpon. TekcroBeie naHuble.— CI16.: XUMU3JAT, 2014.— 784 c.—
Pexxum noctyna: http://www.iprbookshop.ru/22533.

Mapounuk crajiei u crutaBoB[DnexktporHbiii pecype Ne600] / Tlox pen. A.C. 3ybuenko. — 2-¢
u3[. nepepad. u gon. — M: Mammnoctpoenue, 2003. — 782c.

Tema 7. Ileemnbie memanivl u cniagol.

PaccMmoTpeTh Ki1accu(uKauo aTfOMUHUEBBIX CINIABOB M 0OOCHOBATH TEXHOJIOTHYECKUN CITOCOO
M3TOTOBJICHUS U3JIENUNA U3 CIUIAaBOB KaxaoM rpynnsl. Pazdoeputech B OCHOBaX TEOpUU TEPMHUUECKON
00paboTKH ATFOMHUHHUEBBIX CILIABOB.

W3yunth KiIacCUQUKAIMIO MEIHBIX CIUIABOB U YACHUTh MAapKHpPOBKY, COCTaB, CTPYKTYpY,
CBOMCTBA U 00JIaCTH MPUMEHEHHS pa3HbIX TPYIII MEIHBIX CIIJIABOB.

Comunie FO.I1. MarepuanoBenenue [DIeKTpOHHBIN pecypc|: yueOHuK miis By3oB/ CoiHIIEB
IO.I1., Ilpsaxun E.M.— Dnektpon. TekcroBele nanusle.— CII6.: XUMU3JIAT, 2014.— 784 c.—
Pexxum moctyma: http://www.iprbookshop.ru/22533.

Tema 8. Teopemuueckue u mexnonocuyecKue 0CHO8bL NPOU3IEOOCHEA CIANY U YY2YHA

HeoOxomumMo  paccMOTpeTh  CYIIHOCTh  METaJUIyprH4e€cKOoro  IMpPOU3BOJCTBA. Y CBOUTH
TEXHOJIOTHYECKYIO CXeMY MPOM3BOCTBA UYT'YHA, pa300paThCs C MPUHIMIIOM pabOThl JOMEHHOHN Meuu.
[Ipu mpomsBoacTBe cranmeid ocoboe BHUMAHWE VYACIUTh YCTPOWCTBY U TPHUHIUIIAM paboT
MapTEHOBCKOM, TyTOBOM 3JIEKTPO- U KMCIOPOJIHOIO KOHBEPTOPA.

Comnnes [O.I1. TexHOMOTHST KOHCTPYKITMOHHBIX MaTEPHAIOB [ DJIEKTPOHHBINA pecypc]|: yaeOHUK
s By3os/ Comnues HO.I1., Epmakos B.C., Iupaitnen B.KO.— DnekTpoH. TeKCTOBbIE JAaHHBIC.—
CII6.: XUMU3 AT, 2014.— 504 c.— Pexxum mocryma: http://www.iprbookshop.ru/22545.
Hanbckuii A.M. TexHOIOrUs KOHCTPYKIIMOHHBIX MaTepuanoB. —M.: Mammnoctpoenue, 2005. 511 c.
Tema 9. /lumeiinoe npousze00cmeo
PaccMmoTpeTs CYHIHOCTH JIMTEHHOrO MPOM3BOJACTBA M KJIACCHU(HUKAIMIO JIUTHIX 3aroTOBOK.
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YcBouTh, 4TO Takoe IuTelHas GopMa U Kakue 3JeMeHTbl OHa nMeeT. Heo6XoauMo ySACHUTD CYITHOCTD
JUTHS B TiecyaHble (JOPMBI M KAKOBBI OCOOEHHOCTH 3TOTO Croco0a. YCBOMTH YTO BXOJIUT B COCTaB
MOJIETILHOTO KOMILJIEKTa; ()OPMOBOUHBIX U CTEPKHEBBIX CMeced W Kakhe TpeOOBaHUS K HUM
npenbsBisiioT. Oco60e BHUMAaHUE yIeIUTh N3TOTOBICHHUIO OTJIMBOK CHEIHUAIBHBIMUA CITIOCOOAMHU JTUThS
1 BbIOOPY pallMOHATILHOTO CIIOCO0a U3TOTOBIICHUS OTIUBOK.

Comnnes FO.I1. TexHonoruss KOHCTPYKIMOHHBIX MAaTEPUAIOB [ DIEKTPOHHBIN pecypc]: yueOHHK
st By3oB/ ComaneB FO.I1., Epmako B.C., Ilupaitnen B.KO.— DnekTpoH. TEKCTOBBIE ITaHHbBIC.—
CII6.: XUMU3AT, 2014.— 504 c.— Pexxum gocrymna: http://www.iprbookshop.ru/22545.

Hansckuit A.M. TexHonorus KOHCTPYKIHMOHHBIX MaTtepuanoB. —M.: MammHocTpoenue, 2005. 511 c.

Tema 10. Obpabomka memannoe oasieHuem.

[Ipu paccMoTpeHHM JaHHOTO pa3felia YCBOUTH CYHIHOCTh OOpaOOTKM METaJUIOB JaBJICHUEM U
paccMOTpeTh BIMSHUE OOpaOOTKM JAaBICHHEM HA CTPYKTYPY M CBOWCTBA MeTauia. YSICHUTH BUIBI
MalIMHOCTPOUTENBHBIX Mpoduieil 1 UX MPOU3BOACTBO IyTEM MPOKATKH, PECCOBAHUS U BOJIOYCHHUS.
Ocoboe BHHMMaHUE YAETUTh H3TOTOBIEHUIO IOKOBOK METOJaMHM KOBKH, TOpsSYed U XOJOTHOMN
00BEMHOM MITAMITIOBKH, & TAKXKe JTUCTOBOM IITAMITOBKH.

Comnnes FO.I1. TexHOD0THS KOHCTPYKIIMOHHBIX MaTepHajIoB [ DIEKTPOHHBIN pecypc]: yueOHUK
s By3oB/ ComuueB FO.I1., EpmakoB b.C., Ilupaiinen B.KO.— DnexkTpoH. TEKCTOBBIC JaHHbBIC.—
CII6.: XUMU3AT, 2014.— 504 c.— Pexxum gocryma: http://www.iprbookshop.ru/22545.

Hansckuit A.M. TexHonorus KOHCTPYKIHMOHHBIX MaTtepuanoB. —M.: MammHocTpoenue, 2005. 511 c.

Tema 11. Ceapounoe npouseoocmeo.

B stom pazgene HEOOXOAMMO YCBOHWTH CYHIHOCTH MpoOIlecca JYrOBOMl CBapKu IJIaBJICHHUEM,
ANEKTPUYECKUE M TEIJIOBbIE CBOWCTBA JYrdM, MCTOYHHMKH CBapOYHOIO TOKAa. YCBOUTb OCHOBHbBIE
napaMeTpbl PeKMMOB CBAapKH. YAENUTh BHUMAaHHE 3JIEKTPOILIAKOBOM W JIy4eBBIM BHJIAM CBapKH.
Y CBOUTH BUIBI CBAPKH JJABJIIEHUEM X CYITHOCTH U Ha3HAUCHHUS.

Connues O.I1. TexHOMOTHs KOHCTPYKIIMOHHBIX MaTepUaIOB [ DIEKTPOHHBIN pecypc]: y4eOHUK
s By3oB/ Connues O.II1., Epmakos b.C., Ilupaiinen B.FO.— DnexkTpoH. TE€KCTOBBIE JaHHbIE.—
CII6.: XUMU3JIAT, 2014.— 504 c.— Pexum nocrtymna: http://www.iprbookshop.ru/22545.

Hanbckmii A.M. TexHOIOTHSI KOHCTPYKIIMOHHBIX MaTepuanoB. —M.: MammunocTpoernue, 2005. 511 c.
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