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Pabouas nmporpamma pa3paboTaHa B COOTBETCTBHH C TPEOOBAHHUSIMMU:

— Oo06pa3zoBarenbHOTO cTaHAapTa Beicuiero oopasosanus HUAY MUOU no HanpaBieHuo
MOJTrOTOBKHU 15.03.05 «KOHCTPYKTOPCKO-TEXHOJOTMYECKOE obecrieueHue
MalIUHOCTPOUTEIBHBIX MPOU3BOACTBY (YTBEPKIEH YUEHBIM COBETOM YHHBEPCHUTETA,
npotokoi Nel8/03 ot 31.05.2018 r., akTyanu3upoBaH YUYEHBIM COBETOM YHHBEPCHUTETA,
npotokos Ne21/11 ot 27.07.2021 r.);

— KoMmnereHTHOCTHOM MOAENM BBITYCKHUKA IO HampaBjieHuto mnoaroroBku 15.03.05,
npod o moAroToBku « TexHomorus MamuHocTpoeHus» (yreepskaena 30.08.2021 r.).

— Pab6ouero yuebnoro mnana (PYII) mo nampasienuto moaroroBku 15.03.05, npoduro
noAroToBKU «TeXHOIOTHSI MATUHOCTPOCHUS.

1. Ilesin ocBOeHUs1 Y4eOHOI THCIUNTHHBI

HeJ’ILIO HU3YUCHUA NUCHUILIIMHBI SIBJISCTCA (I)OpMI/IPOBaHI/Ie Yy CTYACHTOB 3HaHHI>i, H606XOI[I/IMBIX
AJIg IpaBUJIBHOTO BBI60pa M paliuOHAJIBHOTO HCIIOJIb30BAHUA PA3JIMYHBIX MAaTCPUAJIOB U TEXHOJIOTHI
HU3rOTOBJICHUA H ynpquH}omeﬁ O6pa6OTKI/I HSI[CHHﬁ pas3IMdHOro Ha3Ha4YCHMUA. CTYI[CHT IIpHu
IMPOCKTUPOBAHNHN HOBBIX WJIHW MOACPHU3AIMU CYHICCTBYIOIINX I/IBI[GJII/Iﬁ 00s13aH TEXHHYECKH U
9KOHOMHMYECKH OOOCHOBAHHO BbI6paTB ONTHUMAIILHBIN BapuaHT H€O6XOI[I/IMOFO MaTrcepralia H €ro
O6pa6OTKI/I, WiIn JOJIDKCH HaWUTH HaI/IJIyIIHII/Iﬁ B TCXHHKO-3KOHOMHUYCCKOM AaCIICKTC BapUAHT
TCXHOJJOI'HYCCKOI'o Impouecca O6pa6OTKI/I IIPUHATOIO JJIA ﬂaHHOﬁ KOHCTPYKIIMU MaTcpHraJia.

2. MecTo y4eOHOH TUCHHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOH IPOrpaMMbl

VYuyebnast  aucuuruinHa — «MaTepuanoBeeHHe» ~— OTHOCHTCA K 0a30BOM  yacTu
npodeccnoHaIbHOTO MOYJIS.

3HaHMS M HaBBIKM, IIOJlyUYE€HHBIE B Kypce «MarepuanoBeneHue», HE TOJIbKO IIOBBIIIAIOT
npodeccnoHalbHbIN ypOBEHb 00YUaIOLIErocsi, HO M SIBJISIFOTCSI HEOOXOAMMBIMU JUISI TTOCJIETYIOIIErO
YCBOEHUS CTyJE€HTaMH 3HaHUi 110 IPYTUM MAaIIMHOCTPOUTEIBHBIM JUCLUIUINHAM, B YaCTHOCTH KYPCOB
«O0opynoBaHue MPOMBIIITIEHHBIX MPOU3BOACTBY, "Pexymuii nuctpyment" u np. Ilporpamma gomkHa
HE TOJNBKO oOecmeuuTh NpUOOpEeTeHHEe 3HAHWM, YMEHMH, HaBBIKOB, HO U COJACHCTBOBATH
¢byHIaMeHTaIu3a 00pa3oBaHus U Pa3BUTHIO CHCTEMHOT'O MBIIIJIEHUS CTYJEHTOB.

Bonburyto poias B Kypce «MaTepualloBeleHUs» HMEET KOMILJIEKC JIabopaTOpHBIX pPadoT,
IJIAaBHOM 3a/1a4ell KOTOPOTro sIBISETCA 00y4eHHE CTYIEHTOB B IPOLIECCE UX CAMOCTOSTENIbHOW paboThI
Ha Mpuodopax U yCTAHOBKAX.

3. Ilmanupyemble pe3yabTaTbl 00y4eHHs MO y4eOHOH NTUCHUILIMHE W UX COOTHOLICHHE C
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUsI 00pa30BaTeIbHO MPOrpaMMbI

JlaHHas NUCIUIUIMHA y4YacTBYeT B (DOPMHUPOBAHHMM CIEAYIOIIMX KOMIIETCHIIMHA, TPYIOBBIX
NeWCTBUH, HEOOXOIUMBIX yMEHHUH, HEOOXOIMMBIX 3HAaHUM, YCTaHOBJEHHBIX TPeOOBAHUAMHU
poeCCUOHATIBHBIX CTAaH/IAPTOB, IPUHATHIX JUIs peau3allii B KOMIIETEHTHOCTHON MOJIEIH:

Komnerenmuu TpeboBanust  mpocdeccuonansHoro | [Inanupyemble pe3yiabTaTel MO
CTaHjaapTa KOMIIETEHIIMSIM ~ C  y4eTOM
TpeboBanuil npodcranapra
YKE-1. Cnnocoben Tpynosble neiicTBUA: 3HaTh:
WCIOJIb30BATh 3HAHUS
OnpenensTb TEXHOJIOTUYECKHE 31 — OcHOBHBIE
€CTECTBEHHOHAYYHbIX . .
CBOMCTBA MaT€puaja nAeTalcu XapaKTEPUCTUKU MaTEpUaAJIOB,

AUCHUIUINH, TPUMCHSATDH




Kommerenmn

TpeboBanus
CTaHJapTa

po¢eCCHOHATBHOTO

[Tmanupyembie pe3yiabTaThl 1O
KOMIIETEHIISIM € Y4eTOM
TpeboBanuil mpodcranmapra

METOAbI MATEMATHYCCKOT'O
aHalln3a U MOACIIMPOBAHUA,
TCOPCTUUCCKOTO U
OKCIICPUMEHTAJIIBHOI'O
HUCCICI0OBAaHUA B
IIOCTABJICHHBIX 3agadax

OIIK-8. Cniocoben
y4acTBOBATh B pa3paboOTKe
0000IIICHHBIX BAPUAHTOB
pereHust mpooiem,
CBSI3aHHBIX C
MAaIIHHOCTPOUTEILHBIMHU
MIPOU3BOJICTBAMH, BEIOOpE
ONTUMAJIbHBIX BAPHAHTOB
MIPOTHO3UPYEMBIX
MOCIEACTBUI

peleH sl Ha OCHOBE UX
aHaIm3a

[IK-1. Crnocoben
BBIIIOJIHATE
TEXHOJIOTUYECKYIO
MOJITOTOBKY MIPOU3BOICTBA
JeTaneil MalmHOCTPOCHUS

I1K-5. Cnocoben
y4acTBOBaTh B pa3paboTKe
MIPOEKTOB U3JIETIUN
MaIIMHOCTPOEHUS C YUETOM
MEXaHUYECKUX,
TEXHOJIOTMYECKHUX,
KOHCTPYKTOPCKHX,
JKCILTyaTallMOHHBIX,
ACTETUYECKUX,
SKOHOMMYECKUX U
YIPaBICHUYECKUX
IapamMeTpoB

MaIlIMHOCTPOEHUs HU3KON
CJI0KHOCTH;

Heo0xoaumblie ymeHus:
VYcranaBnuBaTh 10 Mapke MaTepuaia
TEXHOJIOTHYSCKHUE CBOMCTBA
MaTepUaJioB JIeTaJIeH
MalIMHOCTPOEHUs HU3KON
CJIOJKHOCTH,

H906XOHHMBIe SHAHUHA:

TexHONMOrNYECKHE CBOICTBA
KOHCTPYKIIMOHHBIX MaTEPHAJIOB
JleTalieid MallIMHOCTPOCHUS HU3KOM
CIIOKHOCTH;

IIPUMCHSICMBIX B
MallIMHOCTPOCHUU

32 — OCHOBBI NOCTPOCHUS
JIBOMHBIX TUArpaMM IS
Pa3IMYHBIX METAJUIMYECKUX
CUCTEM;

33 — 3aKOHOMEPHOCTH U
MIPaKTUYECKHE CIIOCOOBI
BO3JICHCTBUS Ha MEXaHUUECKHE
CBOMCTBa METAIUTMYECKUX
CILJIABOB ITyTE€M M3MEHEHHUS HX
XMMHYECKOTO COCTaBa U

CTPYKTYpBHI;

34 — Knaccudukaruto,
MAapKHUPOBKY, MEXaHUYECKUE
CBOMCTBA CTaJCii;

35 — PexxuMbl yIpOUHSOIIEH
TEpMHUYECKOI 00paboTKH 1
00J1aCTH IPUMEHEHUS -
OCHOBHBIX MaTepHaJIOB
MIPOMBIIIIECHHOCTH;

YMmerh:

V1 — ParmmonansHo, T.€.
TEXHUYCCKU U OKOHOMHUYCCKHN
000CHOBAaHHO BHIOpATh
MaTepHal JUisl TeX WU UHBIX
n3aenui

V2 —TIloap3oBaTbCs
ONTUYECKUM MUKPOCKOIIOM JJIS

W3y4YEHUs CTPYKTYpPbI
MaTEepHasoB;

V3 —IIpou3BoauTh
TepMOOOPabOTKY METAJJIOB U




Kommerenmn

TpeboBanus
CTaHJapTa

po¢eCCHOHATBHOTO

[Tmanupyembie pe3yiabTaThl 1O
KOMIIETEHIISIM € Y4eTOM
TpeboBanuil mpodcranmapra

[IK-6. Criocoben
KCMOJIb30BATh PA3JIUYHbIE
METOJBI MCIIEITAHHUH
(hbU3UKO-MEXaHUIECKUX
CBOMCTB, KOHTPOJIA
TEXHOJIOTHYSCKHUX
IIOKa3aTesel MaTepruasloB U
T'OTOBBIX
MaIlIMHOCTPOUTEIBHBIX
U3aenni

B15. ®opmupoBanue
MICUXOJOTHYECKON
TOTOBHOCTH K
npodeccnoHaTBEHOM
JEeSITeIbHOCTH 110
n30paHHOU TIpodeccuu

CIIJIaBOB;

V4 — U3mepsTh TBEPIOCTD IS
KOHTPOJIS PE3YJIbTaTOB
TEPMUYECKOI 00paboTKH;

V5 — BriOuparb MaTepuaisl,
CIOCOOBI ¥ PEXKUMBI
YIPOYHSIOIIEH 00paboTKH JIs
W3EIIUN Pa3IugHOro
Ha3HauCHMs.

B1 — Merogamu noctpoeHust
JIMarpaMM COCTOSIHUS




4. CTpyKTypa U coepKaHue Y4eOHO0i AUCIUNTHHBI

4.1. Cmpykmypa yueonoit OucyuniuHol

n/a

Tema/paznen yaeOHOM
JACIAIUTHBI

Byl yueOHBIX 3aHATHN U UX
TPYAOEMKOCTh B Yacax

Jlexkuuu | [Ip | JIP | CPC | Kon-
TPOJIb

3HaHu,
YMCHHS,
HAaBBIKU

®opmMma
KOHTPOJISL

Kypc

2, cemectp 4

BBenenue B qUCHHUIUIMHY

31, 33

KT

DU3UKO — XUMUYECKUE
3aKOHOMEPHOCTH
(GopMUPOBaHUS CTPYKTYPbI
marepuanoB. Oco6eHHOCTH
ATOMHO-KPHUCTAIIINYECKOTO
CTPOEHHS METAJUIOB.
Kpucramnmueckoe crpoeHue
METAJIJIOB U CILIABOB

V2

KT
Ollp

Kpucrannmmzauus u
CTPYKTYpa METANIOB U
CIIJIABOB.

v4,35

KT

Kuneruka KpucCTajJlsiIn3aliuu.

32, 33,
V2

KT

I[I/Ial"paMMLI COCTOSAHHUA
CIIJIaBOB

35, Bl

KT

MexaHn4yecKkue CBOIICTBa
MAaTEepHUAIOB U METOBI UX
OILIEHKH.

32,34

Bimisane xuMudeckoro
COCTaBa Ha PABHOBECHYIO
CTPYKTYPY CILUIaBOB.
ITousrue o cruraBax. CrijiaBbl
cucteMsbl «JKeme3o —
LIEMEHTHT)

32

Tepmuueckas o6paboTka
METAaJUIOB U CIUIABOB.
XHUMHUKO-TEpMHUYECKas U
TEpPMO-MeXaHUYecKas
00paboTKa CIIaBOB.
Tepmuueckas 06paboTka
cTayen

35,V3

KoHcTpykumoHnHbie
matepuaisl. OOmime
TpeOOBaHUS K

KOHCTPYKIIMOHHBIM

34, V1




No Tema/paznen yueOHOM Bupl yueOHBIX 3aHATHH U X 3nanus, | Popma
/Tl | JUCIUTUIAHBI TPYJIOEMKOCTh B Yacax YMEHUS, | KOHTPOJS
HaBbIKH
Jleknuu | [Ip | JIP | CPC | Kon-
TPOJIb
matepuanam Kiaccudukanus
KOHCTPYKIIMOHHBIX
MaTepHuaoB
10. | LiBeTHBIC METAIIBI U 2 31
CILJIaBBI.
11. | Hemeranauueckue 1 V4, VY5
MaTrepuabl
12. | UHCcTpyMEHTaNnbHbIE 2 v5
MaTrepuabl
Hroro: | 36 20 |16 |36 3a0
[Ipumeuanue: Ilp — mnpaktuueckue 3aHsaTtus, JIP — nabopatopnas pabora, 3a0 -
maddepennmpoBanubeid  3ader, Ollp — oryér o BemomHeHHH nabopatopubix pabor, KT —
KOHTPOJIbHBIN TECT

4.2. Cooepiicanue yueoHoil OucCyunIuHbL

Ne | Tema/paznen Conepxanue Tpyno-
n/m | yaeOHOU €MKOCTb,
JUCLUTIINHBI qac
2 kypc 4 cemecTp
Jlexnun
1. | Beenenue B CopepxaHue HayKu 0 MaTepHasax, €€ MECTO B Py 1
JUCIUIUIUHY TEXHUUYECKUX JUCUUIUINH, CBSA3b CO CIIEUaIbHBIMU
Kypcamu. KpaTkue cBeeHMs U3 HCTOpUU
MaTepHuaJoBeIeHUs
2. | ®usmuko — Oco0eHHOCTH aTOMHO-KPHUCTANINYECKOTO CTPOCHHUS 2
XUMHUYECKHE MeTaioB. Kpucrannmiyeckoe CTpoeHUE METANIOB U
3aKOHOMEPHOCTH CILIaBOB.
dbopmupoBaHus
CTPYKTYPBbI [TonsiTrie 06 U30TPONUU M AHU30TPOIKU. BiusHue Tuna
MaTCpUaIoB. CBSA3U Ha CTPYKTYPY U CBOMCTBA KPUCTAJIIIOB.
Ocobennoctn Kpucrammmzanus METaIIoB U CILIaBOB.
aTOMHO-
KPUCTATTHHEECKOTO dopma KpHCTAJIOB U CTPOEHHUE CIUTKOB. AMOp(dHOe
cTpoeHHs MeTaiop. | COCTOTHUE MAaTEPHAIOB. JleeKThl KprUCTaITNYECKOTO
KprcTammmyeckoe crpoenus. Jluddy3us B MeTamiax u crjiaBax.
CTPOCHHUC MCTAIIIOB | AHanu3 MakKpOCTPYKTYPBl U MUKPOCTPYKTYPHI.
U CIIaBOB [TomumopdubIe TpeBpalIeHHs.




No | Tema/pazgen Conepxanue Tpyno-
n/m | yaeOHOH €MKOCTb,
JUCLHUTIIUHBI yac
3. | Kpucrammmsanus u Turb! pa30BbIX MpeBpaLICHUN  COCTOSIHUS BEIIECTBA. 2
CTPYKTypa Tepmonunamuyeckue yciaoBust (pa3oBbIX MPEBpaLLICHUH.
METAJUIOB U Kpucrammmzanus. Mexanu3m KpUuCTaUIU3aLUK.
CILJIaBOB.
4. | Kuneruka VYpaBuenue ABpaamu. Pabota o6pazoBaHus 3apoIbIIIeii 2
KpUCTaJUIM3aLUU. KpUcTau3alnuu. Mexanu3M o0pa3oBaHus 3apobliia.
Crpoenue cnutka. JIukBanus. 3aKanka U3 >KMJIKOTO
cocrosiHus. AMopdHoe cocrosiHue. [IpeBpaienus B
TBEP/IOM COCTOSIHUU
5. | Auarpammsbl OO6mue nouartus u onpeaeneHus. Paza, KOMIOHEHTA, 4
COCTOSIHUS CIUIABOB | KOHLEHTpALUs, YUCIIO CTENEHENW CBOOObI CUCTEMBI.
[IpaBuno ¢a3 ['m66ca. CtpoeHue CritaBoB: MexaHUYECKast
CMECh, XUMUYECKOE COETUHEHUE, TBEPAbIE PaCTBOPHI.
OCHOBHBIE TUIIBI JUAarpaMM: AHarpaMma Jyisi CIjIaBOB
oOpazyromux Mexanndeckyro cmech (I poxa)
Juarpamma Ji71s1 CIJIaBOB € OTPaHUYEHHOU
pactBopumoctbio (Il pona) JlmarpaMMel ¢ 3BTEKTUKOM U
MEepUTEKTUKON. /[narpamma /1715 CriiaBoB ¢
HeorpannueHHo# pactBopuMocTtsio (Il pona), nmarpamma
JUIS CIUTABOB ¢ XMMHUECKUMHU coenuuenusimu (IV poxna).
Juarpamma Juist TPEXKOMIIOHEHTHOTO cIutaBa. O01mue
IIpaBUJIa IOCTPOEHUS AuarpaMM. KOHIIEHTpalmOHHBIN
TPEYTOJIbHUK, U30TEPMUUECKHUE CEUEHHUS], TIOBEPXHOCTh
JUKBH]TyCA.
6. | Mexanudeckue VYnpyras u mactudeckas aedopmarius. 2
CBOICTBA [TonsTHe 06 OCHOBHBIX MEXaHUUYECKHX CBOMCTBAX
MaTepUasoB U METAJIJIOB U CIIIaBoB. VcnibITaHWe HAa IPOYHOCTD.
MeTOJIbl UX OleHKU. | [locTpoeHue quarpamm pacTsKEHHUS.
MeTtobl onpeeeHns TBEPAOCTH.
WcnpiTanus Ha yoapHYIO BSI3KOCTb.
HcnpiTanns Ha ycTanocTs. McnbiTanus Ha OI3y4ecThb
Marepuania.
7. | BinustHue [TonsTue o cruaBax. 4
XUMHYECKOTO Krnaccudukanus u cTpykTypa METaUIOB U CILJIaBOB.
cocTaBa Ha OcCHOBHBIE paBHOBECHBIE JUarpaMMbl COCTOSTHUS ABOMHBIX
PaBHOBECHYIO cru1aBoB. CBsI3b MEXKIy IUarpaMmMaMu COCTOSIHUM U
CTPYKTYpY CILIaBOB. | CBOMCTBaMM JIBYXKOMIIOHEHTHBIX CIIJIABOB.
[TonsTne o cnnasax. | [Moctpoenne auarpammel cocTosiHUS «OKene3o —
CnnaBel cucTemsl LeMeHTUT». [[pon3BOACTBO KENE30yTIepOIUCTBIX
«Keneso — cruiaBoB. BeimuaBka uyrysa. [IponsBoactso crany.
LEMEHTUT»
8. | Tepmuueckas Knaccudukanus BugoB TepMudeckoit 00paboTku 2
obpaboTka METAJIJIOB U CILJIABOB.
METaJUIOB U O6opynoBaHue IJis1 TEPMUIECKON 00pabOTKH.

CILUIaBOB. XMMHKO-




No | Tema/pazgen Conepxanue Tpyno-
n/m | yaeOHOH €MKOCTb,
JUCLHUTIIUHBI yac
TEpMHUUECKas U Br160p pexxrMOB TepMHUECKOI 00paOOTKH. 2
TEpMO- Otxur [ u II pona.
MeXaHUYEeCKas Hopmanu3zamus. 3akanka ¢ moimMophHbIM |
00paboTKa CrutaBoB. | 6€3moJMMOpP(GHOTO MPEBPAIICHHI.
Tepmuueckas X 6086 2
oBpaboTka craneii AI/IMI/IKO — TepMuyeckas oopaboTka criaBoB. LlemeHnranus.
3otupoBanue. Cununuponanue. Auddy3nonnas
metamuzanus. O6opynosanwue st XTO.
Tepmo — mexannyeckasi 00pabOTKa METAJUIOB U CIUIaBOB. | 2
Huskoremneparypuas TMO. BoicokoTeMmiepaTypHas
TMO. IIpensapurensuas TMO.
9. | KoHCcTpyKIIMOHHBIE OO61ue TpedoBaHUs K KOHCTPYKIIMOHHBIM MaTepuagam 2
matepuainsl. Obmme | Knaccudukaiyss KOHCTpYKIIMOHHBIX MaTEpUANIOB.
TpeOOBaHUs K Krnaccugukanys KOHCTpYKIIMOHHBIX MaTEPHAIIOB.
KOHCTPYKLIMOHHBIM TpeboBanusi, mpeabsABIsieMble K KOHCTPYKIIMOHHBIM
Marepuaiam Marepuanam. Konctpykuronssle ctany. BimsiHue
Knaccudukanus yriepoja u NOCTOSHHBIX IPUMECE Ha CBOMCTBA CTaJIEH.
KOHCTPYKIITMOHHBIX MapkupoBKa KOHCTPYKIIMOHHBIX CTaJleH.
MaTepHasion Martepuasl ¢ 0COOBIMU TEXHOJIOTUYECKUMU CBOMCTBAMU. | 2
Marepuaibl ¢ BBICOKOW TBEPAOCTHIO MOBEPXHOCTH.
KoHcTpyKIMOHHBIE MaTepUalbl ¢ 0COOBIMU CBOMCTBAMH. 1
Marepuaisl ¢ MaJIOH IIOTHOCTHEO. Martepuaisl ¢
BBICOKHMHM YIPYTMMHU CBOKMCTBaMH. Marepuraisl ¢ BBICOKOH
YIEIbHON TPOYHOCTHIO.
Marepuaibl, yCTOMYMBBIE K BO3JICUCTBUIO TEMIIEpaTtypsl 1 | 1
paboueii cpenbl. Koppo3noHHO-CTOMKIE MaTepHaIbl.
Koppo3unonHno-croiikue nokpsitus. XKapocroiikue
Marepuaibl. JKaponpouHble MaTepHabl.
10 | LIBeTHBIC MeTa/UTBI U | MeaHbIe, aTFOMUHHEBBIC, TUTAHOBHIE M IIMHKOBHIE CIUIABBI, | 2
CILJIaBbI. MX CBOMCTBA U Ha3HAUYEHUE
11. | Hemerammueckue Knaccudukanus 1 npuMeHeHUs] HEMETaNTNIeCKUX 1
MaTepuaibl Matepuainos. Kinaccudukanus HeMeTalIn4eckux
MarepuanoB. [Inactmaccsl. Kepamuueckue marepuaisl.
Kayuyk u ero npousBojusie. Heoprannyeckue crekia.
JlpeBecrHa u ee pa3zHOBUAHOCTH. KoMIo3nnmonHusie
MaTepuaibl HA HEMETaJUIMYECKOM OCHOBE.
12. | UactpymenTanbHble | MaTepuaiibl A pexXyLux, U3MEPUTENbHBIX U 2
MaTepuaibl ne(OpMUPYIOLIUX HHCTPYMEHTOB. Martepuainsl ais

PEXKYIIUX U U3MEPUTETHHBIX HHCTPYMEHTOB.
Yrnepoauctsie cTainu. beicTpopexxyniue cTaim.
CrnieuenHble TBepAble cIuIaBbl. CBEpXTBEP/IbIe MaTEpHAIIBI.
Cranu 1151 u3sMEpUTENbHBIX UHCTpYMeHTOB. Ctanu ais
WHCTPYMEHTOB XOJIOJIHOM 00paboTku naBierneM. Ctamu
JUTs ”THCTPYMEHTOB Topsiueii 00pabOTKH TaBICHUEM.
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Ne
n/n

Tema/paznen
yueOHOMH
TIACIIATUIHHEI

Conepxanue

Tpyno-
€MKOCTb,
qac

Hroro:

36

I[IpakTnyeckue 3aHATHS

1.

Bmsgaue
XHUMHUYECKOTO
CcOoCTaBa Ha
PaBHOBECHYIO
CTPYKTYpPY CILIABOB.
ITonsTHE O craBax.
CIutaBbl CUCTEMBI
«Kenezo —
LIEMEHTHUT)

N3yuenune CTpyKTyphl U CBOMCTB Pa3JIMYHbIX IPYIII
AIFOMMHMEBBIX CILIABOB U NPOLIECCOB MX TEPMHUUYECKON
00paboTku

N3ydenue cTpyKTypbl U CBOMCTB CILUIaBOB HA OCHOBE MeJIH

N3ydeHue CTpyKTyphl U CBOMCTB CIUIaBOB CUCTEMBI
«OKEJI€30-LIEMEHTHUT

JnarpaMmsl
COCTOSIHHS CILJIABOB

HOCTpOGHI/Ie JuarpaMm COCTOSIHUA

Hroro:

20

JlabGoparopHblie padoThI

1.

Tepmuueckas
0o0paboTka
METAJIJIOB U
CILJIABOB. XMMHKO-
TepMHUYECKas U
TEepMO-
MEXaHHYECKast
00paboTKa CIIaBOB.
Tepmuueckas
o0OpaboTka craneit

OTxHUT U HOpMaJn3anusi CTajlin

3akanka u OTITYCK CTaJIn

Dduzuko —
XUMHUYCCKUEC
3aKOHOMEPHOCTH
dbopMupoBaHus
CTPYKTYPBI
MaTepHasoB.
OcoOeHHOCTH
aTOMHO-
KPUCTALITTIECKOTO

CTPOCHUA METAJIIIOB.

Kpucrannnueckoe
CTPOEHHUE METAJIJIOB
U CIIJIaBOB

CTpyKTypa 1 CBOICTBA UyryHa U I[BETHBIX CILIABOB

11




No | Tema/pazgen Conepxanue Tpyno-
n/m | yaeOHOH E€MKOCTb,
JUCLUIUIMHBI qac
3. | Mexanuueckue W3mepenue TBepAOCTH CTajledl M CIUIABOB pas3ivyYHbIMH | 4

CBOWCTBa MeTOoAaMHU

MaTepHaJioB U
METOJIBI MX OIICHKH.
Yupyras u
IUIacCTHYSCKas
nedopMarius.
ITonstre 00
OCHOBHEBIX
MEXaHUYECKUX
CBOMCTBaX
METaJIOB B
CILIaBOB.
HcneiTanue Ha
MIPOYHOCTH

Hroro:| 16

CamocrosiTe/ibHas padoTa 00yYaroIuxcst

CamMocTrosTenpHas

pabota

CTyJIeHTa 10 Yy4yeOHOW JHUCUMIUINHE

peraaMeHTHpyeTcs

«ITonoxxenrem 00 opraHu3aly caMoCTOATENbHON paboTel cTtyaeHToB B HTU HUAY MUDN»

Ne Tema/pa3znen yueOHOM Bun camocrositensHOM paboThl U e€ Tpyno€MKOCTS,
/I | AUCIUTUTHHBI coJiepKaHue yac
1. Bce Tembl PaGora ¢ KoHCTIEKTaMH U METOIUYECKUMHU 2
MaTtepuagamu (B TOM YUCIIE UCIIOJIb30BAHNE
HHTepHeT-pecypcoB) B T€UEHHE TIeproa
W3y4YeHUs TUCIUTIIUHBI;
Brinonnenune JOMAaIITHUX 3aJaHui B |4
pedepatuBHOl popme
IloaroroBka k 3auery 4
2. DU3BUKO — XUMUYECKHUE [TogpoGHOE W3ydeHHE CIEAYIONIMX pa3aeiioB: | 2
3aKOHOMEPHOCTHU TBepable pacTBOPEI.
dhopmupoBanus CTpYKTYpsl | Kpucramnmmzarusi. MexaHu3Mbl
MaTepuanoB. OCOOEHHOCTH | KpUCTAJLIH3AUU
aTOMHO-KpHcTajunueckoro | IIpeBpamieHus B TBEpIOM COCTOSHHH.
CTPOEHHUs METAIIOB.
Kpucranmnunueckoe ctpoenue | [ToarotoBka k  gaboparopHbIM — pabotam. | 2
METAJIJIOB U CIIJIaBOB [ToxroroBka otuera nmo jgabopaTopHoii pabdore.
3. Bnusiane xummyeckoro [MonpoOHOe u3ydeHue pasaena: 8

COCTaBa Ha PaBHOBECHYIO
CTPYKTYPY CIUIaBOB.

OO61ue npaBuiia MOCTPOEHUS AUATPAMM
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No Tema/paznen yaeOHOU Bux camocrositensHOM paboOTHI U €€ TpynoéMKoCTb,
H/ II JUCHUITIINHBI COACPIKAHUC qac

[Tonsatue o criaBax.
CotaBel cucteMbl «OKeneso

— LIEMEHTHUT»
4. Tepmuyeckas o6paboTka [MoxroroBka k  maboparopHbIM  paboram. | 8
METaJIJIOB M CILIABOB. IToaroroBka otvera 1o JabopaTtopHoitl pabore.

XUMHKO-TEpMHUYECKas U
TEPMO-MEXaHUYeCKast
00paboTKa CIUIaBOB.
Tepmuueckas oOpaboTka

cTajeun
5. MexaHuueckue cBOMCTBa [loarotroBka k  mabopartopHbiM  pabotam. | 6
MaTepuagoB U METOJbI UX [ToaroroBka otyera 1o jgadbopaTopHOi padoTe.

OLICHKU. YIIpyras u
IacTuyeckas aedopmarus.
[TousiTHe 00 OCHOBHBIX
MEXaHNYECKHUX CBOMCTBAX
METaJIJIOB U CILJIaBOB.
HcnbiTanue Ha NpOYHOCTH

Hroro:| 36

Y4eOHO-MeToIn4IecKoe 00ecreueHrne CaMOCTOATEIbHON paboThI CTYIEHTOB:

D I'ynses A. I1. Merannosenenue. - M.: Meramyprus, 1977, 647c.

2 Naxutun H0. M., JleoutseBa M. A. OcHOBBI MaTepuanoBeieHus. - M.: Metamnyprus, 1980, 425 c.

3 Jlaxutun FO. M. MeTtannoBe/ieHue U TepMuyeckas 00paboTka MeTamios. - M.: Merannyprus, 1976,
425c.

YOmkur u HopMamusanus. MeToaMueckoe MocobMe K J1abOpaTOpHOH paboTe MO  Kypey
«Marepuanosenenue». Hopoypansck; HIIM MU®U, 1998. - 11 c.: un.

YH.A. JleBsiToBckuii. M3MepeHne TBEpAOCTH METAIOB U CIIaBOB. MeToAHYecKHe YKa3aHHS K
nabopaTopHoi pabore 1O Kypcy «MarepuanoBegaeHue» (s CTyAeHTOB crneruaibHocTu 151001).
Hosoypansck; HI'TU, 2004. - 19 c.: un.

OI11.M. Ileiixanues. 3aKaiaka u OTIyCK cTamd. MeToanueckoe mocobue K 1abopaTopHOil pabote 110
Kypcy «Marepuanosenenue». Hosoypansck; HIIM MU®U, 1998. - 16 c.: u.

DIILM. Illeiixanues. M3yueHme CTPYKTyphl CTald M CIUIaBOB. MeTomuueckoe Mocodue K
nabopaTopHoil pabote 1o Kypcy «MatepuanoBeneHue» (g CTyIeHTOB crneuuansHoctd 151001).
Hosoypansck; HI'TH, 2005. - 10 c.: n.

5. Uu¢opmannoHHo-00pa3oBaTe/ibHbIE TEXHOJIOTHH

Pexomennanuu 11 mpernogaBaress MO HCIOJIb30BaHUIO MH(OPMAIIMOHHO-00Pa30BaTENbHBIX
TexHojoruii coxepxkarci B «llomoxkeHun 00 oOpraHM3alMOHHBIX (QopMax M TEXHOJOTHSX
obpazoBarensHoro npormecca B HTU HUAY MUDN».

AynuTOpHbIE 3aHATHS MpEACTaBiIeHbl B opMmaTe JEKUUNH U MPAKTUYECKUX 3aHATUH. Jlekuuu
MIPOBOJISATCS C UCTIOJIb30BaHUEM YUEOHBIX IIPE3ECHTALNH.

B xone BbINOIHEHHS MPAKTUYECKUX pPabOT CTYACHTHI BBIMNOJHSAIOT 33JaHHUS COBMECTHO C
mpernojaBaTesieM, Py 3TOM y HUX (OPMHUPYIOTCS HeoOXonuMbie yMeHus. [IpoBesieHue 1abopaTopHbIX
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paboT mpearnosaraeT BBICOKYIO CTEIEHb CaMOCTOSATENBHOCTH IPHU pEIIeHHH IOCTaBIEHHON 3amaun. B
pesynpTare |y CTyIeHTa (OpPMHUPYIOTCS MpPAKTUYECKHWE HaBBIKM, CBSI3aHHbIE C pa3pabOTKOMH
YIPABJISIOUIMX [IPOrPAMM PAa3IMUYHOTO YPOBHS CIOXKHOCTH.

JUis TOBBILIEHUST YPOBHS IOATOTOBKM CTYJIEHTOB B TEUCHHME CEMECTpPa OpPIraHU3YHOTCS
KOHCYJIbTAIlMK (Kak OYHbIe, TaK W OHJIaiiH Ha miatdgopme ZOOM), BO BpeMsi KOTOPBIX MPOBOAUTCS
pa3bsICHEHUE CIIOKHBIX Ul IOHUMAaHUSA BOIPOCOB TEOPETUYECKOTO Kypca M IPAaKTUYECKHUX 3ajad,
MPUHUMAIOTCS 3aJI0JDKEHHOCTH TIO0 KOHTPOJBHBIM paboTaM U KOHTPOJHMPYETCS XOJl BBIMOJIHEHUS
CaMOCTOSITENIbHBIX PaloT.

6. Cpeacrsa Il KOHTPOJISI U OLEHKHU

JUIsT  OlleHKHM JOCTHIKEHHWH CTYACHTAa HCIOJIb3YeTCsl OaluTbHO-peHTHHrOBas cucrtema. Jlis
TEKYIIeH aTTeCTalluy UCIIONIb3YIOTCA MaTepuaibl GoHaa orieHouHbIX cpeactB (POC).

HUrorom mepBoil yacTu Kypca SIBISIETCS DK3aMEH MO pPe3yJbTaTaM BBIMOJTHEHHUS JOMAIIHUX
KOHTPOJBHBIX paboT (ImpoBepslOTCS TeopeTuueckue 3HaHusl). JlomyckoM K 3adery sBIseTCA
BBITIOJIHEHUE BCEX MPAKTHYECKUX M JIOMAITHUX padoT. CTyIEHTHI, HE BBIMOJHUBIINE MPAKTHUYECKUE
paboTel, He OGOPMHUBIINE OTYETHI MO JOMAITHUM pPadOTaM, Ha MPOMEKYTOUHYIO aTTECTAIUI0 HE
JIOITYCKaIOTCS.

7. Y4yeboHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieueHre YUeOHOMH THCHMILTHHBI

7.1. Ocnoenas numepamypa

7.1.1 T. I1. detucoB u ap. MarepuanoBeieHUE U TEXHOIOTUS METAJUIOB: Yueb. Ui CTyJJeHTOB
Malll. CTell. BY30B - 2-€ u31., ucnp. - M.: Beicmras mkona, 2002. - 638 c.

7.1.2 W. H. Opumnsanep u 1p. LlBeTHeie Meramisl W cruiaBel. KoMmo3uimoHHbIE
METaJUTMYECKUE MaTepHualibl: DHIMKIonenus B 4 T. - M.: Mammunoctpoenue, 2001. - 880 c.

7.1.3 C. U. boronyxos, B. ®. I'pebentok, A. B. Cunroxun. Kypc marepuanoBeneHus B
BOIIPOCAaxX U OTBeTax: yued. mocobue uist By30B - M. : MammnocTtpoenue, 2003. - 256 c.

7.1.4 IlnarpamMMBbl COCTOSIHUSL IBOMHBIX METAJUIMYECKUX cHcTeM: ciipaBoyHuk: B 3 T. T. 3, kH. 1
/ nox pen. H. IL. JIskumesa. - M.: Mammnoctpoenue, 2001. - 872 c.

7.1.5 Kepbep M.JI., Bunorpago B.M. u np. nmonumMepHbsle KOMIO3UIMOHHBIE MaTepUabl. —
CII6.: ITpodeccus, 2009.

7.2 /lonoanumenvuan aumepamypa

7.2.1 T'ynseB A. I1. Merannoseaenue. - M.: Meramryprus, 1977, 647c¢.

7.2.2 Jlaxutun 1O. M., JleontbeBa M. A. OcHOBBI MarepuanoBeacHus. - M.: Meramiyprus,
1980, 425 c.

7.2.3 Jlaxutun 1O. M. MeramioBeneHiue u TepMuueckas oOpaboTka MeTaioB. - M.:
Meramnyprus, 1976, 425c.

7.2.4 bamkun FO. A., Ymaxkos b. K., Ceneii A. I'. TexHonorus TepMUIecKoil 00pabOTKH CTaH.
- M.: Meramnyprus, 1986, 424 c.

7.2.5 Tlopoku HBETHBIX MeTaJI0B U criaBoB. CripaBounoe u3a./Ilon. Pen. C.C. Haboituenko.
- M.:Merannyprus. 1997. 542 c.

7.2.6 KoMmo3umMOHHbIE MaTepualbl: cHopaBouHukK/ mon pea. B. B. BacumbeBa. — M.:
Mammnoctpoenue, 1990. — 510 c.
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7.3. Memoouueckoe obecneuernue

7.3.1 H.A. [eBsToBckuii. M3ydyeHue CTpyKTypbl U CBOMCTB LIBETHBIX METAJJIOB U CIUIABOB.
MeTtoauueckue ykazaHusi K jJabopatopHoit pabore 1o Kypcy «MatepuanoBeneHue» ( Ui CTYJAEHTOB
cnenuansHoct 151001). HoBoypansck; HI'TH, 2004. - 16 c.: ui.

7.3.2 Omxur u HOpManu3anus. MeToaudeckoe mocodue K J1adbopatopHOr paboTe IO Kypcy
«Marepuanosenenue». Hopoypansck; HIIM MU®U, 1998. - 11 c.: un.

7.3.3 H.A. JleBaroBckuii. M3MepeHne TBEpIOCTH METAUIOB M CIUIaBOB. MeToauyeckue
yKa3zaHus K JaboparopHoil pabore mo Kypcy «MarepuanoBeaeHue» (A7 CTYICHTOB CHEITUATBHOCTH
151001). HoBoypansck; HI'TH, 2004. - 19 c.: un.

MeTtoanueckoe pyKOBOACTBO K JJAOOPAaTOPHON paboTe « 3aKajika U OTIYCK CTaJIn»

7.3.4 III.M. Illeiixanues. 3akanka ¥ OTIYCK CTald. MeToaudeckoe mocooue K 1aboparopHOn
pabote 1o Kypcy «Marepuanosenenuey. Hopoypansck; HITU MUDU, 1998. - 16 c.: ui.

7.3.5 III.M. IleiixanueB. N3ydeHune cTpyKTyphl CTAIH U CILUIaBOB. MeToAnuecKkoe mocodue K
naboparopHoii pabore 1o Kypcy «MarepuanoBeneHue» (Ui CTyACHTOB crenuaibHocTH 151001).
Hosoypansck; HI'THU, 2005. - 10 c.: u.

7.3.6 II.M. Hleiixanues. [lnactuueckas npedopmanuss U peKpUCTALIM3ALUS METAJUIOB.
MeTtoauueckoe mocodue K JabopaTopHoil paboTe 1o Kypcy «MarepuanoBeneHue». HoBoypanbCk;
HIIN MUDU, 1998. - 13 .: un.

7.4. Hugpopmauuonnoe ovecneuenue

1. http://nsti.ru
2. DnexrponHo-ombmmoteuyHas cucrema [PRbooks [Dnexkrponnsiii pecypc]. - Pexum nocrymna:

http://www.iprbookshop.ru/.

3. Undopmanmonnas cucrema "EnnHoe OKHO Joctynma K o00pa3oBaTelbHBIM pecypcam”
[DnexkTpoHHBIH pecypc]. - Pexxum gocryma: http://window.edu.ru/.

4. npopmanioHHasi CUCTEMBl JOCTyNa K OJJIEKTPOHHBIM KarajoraM OHOJIMOTEK cQepbl
obopazoBanust u Hayku (MC OKBCOH) [Onexkrtponnsiii pecypc]. - Pexum pmoctyna:
http://www.vlibrary.ru/.

8. MaTtepunanbHoO-TeXHHUYecKoe o0ecrieyeHre y4eOHOM JHCIUTIIHHBI

Bup 3ansaTus MaTepHaano—TeXHqucxoe obecneucHue

Jlexknuu — KOMIUIEKT 37€KTPOHHBIX MTPE3EHTALINN;

— Ilpe3eHTanoHHas TEXHUKA (IKpaH, IPOEKTOP, HOYTOYK);

— YuebHble GUIBMBI
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http://nsti.ru/
http://www.iprbookshop.ru/

JlabopaTopHbie
paboThI

— Ob6opynoBaHue sl TEPMOOOPAOOTKH CTaJICH U CIUIaBOB: MydesbHAas TIeYb C

Temmeparypoii Harpesa He MeHee 850°C, 6ak ¢ BOIOH MM MacIoM, BEITSKKA
WJIM BEHTUJIMPYIOIEE YCTPOMUCTBO, KIIEIIN Ky3HEUHbIE, pyKaBUIIbI, 00pa3Lbl U3
pa3IMYHBIX CTaJIed WIN CIUIABOB, MOJIOKKHU MOJT 00pa3Ibl, IITAHTCHIIUPKYIIb,
TUHEHKa, HAKAauHas OyMara pa3jindHOl 3epHUCTOCTH, HATMIIBHUK, PO3ETKH C
HanpspkeHueM 380 B.

O6opynoBanue Juisl U3y4EHUS] MUKPOCTPYKTYpBI CTaJ€H U CILIaBOB:
Mukpockon MeTayutorpaguuecKuii ¢ pa3Hoil CTENEHbIO YBETUYHEHUS, HAacalKa
Ha MUKPOCKOI JUIsl BBIBOJA U300paKEHUS HA SKPAH MOHUTOPA, KOMIIBIOTED,
KJIaBHATypa, KOMIBIOTEPHAs MbIIb, 00pa3libl METAJUIOB M CIUIABOB JIJIS
M3yYEeHUS MUKPOCTPYKTYpbI, tacta 'O, mosupoBajibHBIN BOMIOYHBINA KPYT,
CTAaHOK JIJISI OJIMPOBAHUs, HaKJauHas OyMara pa3jinyHOi 3€pHUCTOCTH, HAOOp
TpaBUTeNEN (KMCIOTHI U IEJIOUH), CTEKJIIHHBIE IAJIOUKH, KOJ10a C BOJIOH,
TPSIIOYKH.

O6opynoBanue st U3MEPEHUs TBEPIOCTH MaTEPHUAIIOB: TBEPJOMED 110 METOTY
PoxBemnna, TBepomep o Metony bpunesis, oOpa3iibl METAIIOB U CIIJIABOB,
Hak1agHast Oymara pa3JIMyHOW 36pHUCTOCTH, IITAHT CHIIUPKYJIb, JTyIa
Bpunemnis, pozetku ¢ Hanpsixenuem 380 B.
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21.
22.
23.
24.
25.
26.
27.
28.
29.

IIpunioxenune A

IIepedyens BOpoOCOB [uIs 3a4eTa
10 TEOPETUYECKON YacTH Kypca «MarepuanosenecHue»

Hayka o marepuanax. cropus crtaHoBieHue U pa3BuTusa. Posib B pemieHuu 3a1ay B

TEXHOJIOTUH MAIIMHOCTPOCHHS.
Kakue cBsi3u peanusyroTcst B TBEP/BIX Telax?

3aBUCHMOCTh CBOMCTB TEJ OT THIIA CBA3U.

Kakue Tumbl pemerok xapakTepHbl U1 METaJuI0B?

Kakwue ¢a3bl BcTpeyaroTes B MeTauIaxX U CriaBax?

Kakne anmnorponndeckue (ha3bl XapakTepHBI AJIs xKeJe3a U yriaepoaa?
dazoBble MpeBpalIeHUs B METaIIax.

H3menenne cBOOOAHOM SHEPrUH NPH (Pa30BBIX NPEBPAIICHHSIX.

3MeHeHnne SHTAJIBIINN 1 OHTPOIIHNHU ITPU KPpHUCTAJIIIN3allUU.

. 3anucatb U 00bACHUTH ypaBHeHHE ABpaamu-Koamoropoga.

. KakoBa ctpykrypa ciurka?

. Kak 00pa3yrorcs mMKBauy v Mopbl B CIIUTKAX?

. UeM oTIn4ar0TCsl MEXaHMYECKHE CMECH OT TBEPJIbIX PaCTBOPOB?
. IlocTpoenne auarpaMmy 3BTEKTUYECKOTO TUIIA.

. IlocTpoenne auarpaMmy ¢ HEOrpaHUYEHHON PacCTBOPUMOCTBIO .

. IlocTpoenue auarpaMMmy ¢ MHTEPMETAIUTMUECKUM COEIMHEHUEM.
. PackppITh mpaBumiio pbryara.

. OOmue npeacTaBiIeHUs HOCTPOSHUS TPOMHOM TuarpaMMsl.

. IlocTpoenue nuarpaMMbl pacTspkeHUs MeTauioB. O0imacTu ynpyrux,

nedopmariuii.

OOBSICHUTD CYLTHOCTh XPYIKOTO pa3pylIeHUs.

Ponp nucnokanuii u mpuMecHBIX 1e(heKTOB HA YIIPOYHEHHE.
Pacckazath 0 MexaHHU3Me yIIPOUHEHUs TTOCTIE 3aKaJIKH.

YkazaTh Bce BO3MOXKHBIE ()a3bl B CHCTEME KEIIE30-IIEMEHTHT.
Ykazare Bce BOZMOKHBIE TIPEBPALICHUS B CHCTEME JKEIIE30-YTIIEPO/I.
CrtpykTypHas cxema Kiiaccu(UKaIMK CTaIeH.

Kak Bmusiror mpumecu Si, C, P u S Ha cBolicTBa cTanu.

. 3aBUCUMOCTh CKOPOCTH KpHUCTAJIM3AalWKU OT MEPCOXJIAKIACHUA U BPCMCHHU.

IJIaCTHYHBIX

Kak Bnusitot nerupyromue komnonentsl ( Cr, Ti, N1, Mo u ap. Ha cBOMCTBa cTam).

Kakwue nerupyromiye KOMIOHEHTHI MOBBIIIAIOT KapPOCTOUKOCTh



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

43.

Cepsle uyryHsl, ux kinaccuukanus mo ¢opme rpadura u CTPOCHUIO METATITHYECKOM
OCHOBBI. BiusiHHE CKOpOCTH OXJaXICHUS M MpUMEcei Ha Ipolecc rpapuTU3aluy.
MapkupoBKa pa3iaM4HbIX THUIIOB CEPBIX YyT'yHOB.

MoauduurpoBaHHble YyryHbl. YCJIOBUS MOJYYEHHUS BBICOKOIPOYHOIO M KOBKOI'O
qyryHOB. CBs3b MEXIY CTPYKTYPOH U MEXaHUUYECKMMH CBOMCTBAMU 3THUX YYT'YHOB.
CpaBHUTENBHBIM aHAJN3 CBOMCTB CEPBIX, OCJIBIX UYT'YHOB M YIJIEPOAMCTHIX CTaJICH.
OO0nactu NpUMEHEHHUs PAa3IMYHBIX TUIIOB CEPHIX YyT'yHOB.

IIpeBpamenuss B crand MNOpud  OXJAKACHUM. JlMarpaMMa H30TEPMHUYECKOTO
IIPEBPALCHUS TIEPEOXIaKIEHHOr0 aycTeHuTa. CTpyKTypa M CBOWCTBA IPOIYKTOB
[IPEBPAILICHHUS.

[uarpaMma HM30TEPMHYECKOrO0 IPEBPALLEHUA IEPEOXJIAXKIAEHHOTO AayCTEHHTA.
CrtpykTypa U CBOICTBa HpPOAYKTOB INpEeBpallleHHs, 00pa3yeMbIX MpPHU pPazIUUHBIX
CKOPOCTSIX OXJIa)KICHUS.

Kpurnueckass ckopocTh 3aKajlkd. MapTeHCUTHOE MPEBPALICHUE U €r0 0COOEHHOCTH.
Crpykrypa u cBoiicTBa MapTeHcuTa. [IpuunHa ero BbICOKOM TBEPAOCTH.

OcTaTo4Hblll ayCTEHUT, IPUYMHBI €r0 COXPAaHEHUS IpU 3aKajlKe; BIMSIHHME Ha
cBoiicTBa m3nenuid. OOpaboTKa cTaiaM XoJoAO0M, €€ Ha3HayeHHe U CIocod
OCYILIECTBIICHHUS.

3aBUCUMOCTh TBEPAOCTH 3aKaJNEHHOW CTalM OT cojepkaHus yriaepoxaa. Jledextsr
3aKQJIEHHOM CTany, NPUYMHBI MX BO3HUKHOBEHMS M MEpbl INPEAYNPEKICHUS.
IIpenmyiecTBa U HEAOCTATKU PA3IUYHBIX BUIOB 3aKaJIKH.

[IpeBpamieHuss B 3akal€HHOM cTanu NpH OTHycKe. l3MeHeHue CTpyKTypsl M
MEXaHMYECKHUX CBOICTB CTalu B pe3yiabraTte oTmycka. OTiauuue CTPYKTYp,
MOJTy4aeMbIX B pe3yJbTaTe OTIYCKa, OT AaHAJOIMYHBIX CTPYKTYpP, 00pa3yIOIIUXCs PU
MIPEBPALIEHUH NTEPEOXITAKIAEHHOIO ayCTEHUTA.

OTnyckHast XpyIKOCTb CcTajieil, €€ pa3HOBUIHOCTH U CIIOCOOBI MPEJOTBPAIICHHUS.
OTxur cramu, €ro pa3HOBUIHOCTH. Ha3HaueHue pa3iauuHbIX BUIOB OTXKWTA H
peXHUMBI UX ITpoBeaeHUs. CTPyKTypa U CBOMCTBA CTAJIU IIOCIIE OTXKUTA.
Tepmomexanudeckass 00paboTKa CTaau U e€ pa3sHOBUIHOCTH. MI3MEeHEeHHe CTPYKTYpHI
Y CBOMCTB CTaJIM MIPU TEPMOMEXaHNYECKON 00padoTKe.

[IpokannBaeMoOCTh, €€ BIMSHUE HA SKCIUTyaTallMOHHBIE CBOKCTBA 3aKaJEHHON CTAJIN.
@DaxTOpBl, BAUSAIOLUINE Ha IPOKAIMBAEMOCTD U KPUTHUECKYIO CKOPOCTh 3aKaJIKH.

Ienu nerupoBanus cramu. Hambonee pacnpocTpaHEHHBIE JIETHPYIOLIUE 3JIEMEHTHI.
BinsiHne nernpyrommx 3J€MEHTOB Ha MPEBPALIEHUS MEPEOXIIAKIEHHOTO ayCTEHUTA
U MIPOKAJINBAEMOCTh CTAJIM, MAPTEHCUTHOE NPEBPALLIEHUE U KOIMYECTBO OCTaTOYHOTO

ayCTEHUTA
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Knaccugukanus nerupoBaHHBIX CTajel MO CTPYKType M Ha3HaueHHIO. MapKUpOBKa
JIETUPOBAHHBIX CTalel. IIpuMepsl JIETMPOBAaHHBIX CTaj€d Pas3IMYHBIX KJIACCOB U
Ha3HA4YCHMII.

KOHCTpYKLIMOHHBIE JISTUPOBAaHHBbIE CTalM, WX KJIAacCU(PUKAIMs, CBOWCTBA U
HaszHaueHue. [Ipumepsl cTanen kaxaoro tuma. [LlemenTyeMble U ynydiaemMble CTAJIH.
PexxuMbl TepMUUECKO 00pabOTKH, CTPYKTYpa, MEXaHWYECKHE CBOWCTBA M 00JacTu
IIPUMEHEHHUS] OTUX CTAJIEH.

IlemeHnranus cranu, e€ Ha3HaueHMe U cnocoObl  ocymiectiaeHus. Cranwy,
IoJIBEpraeMple IeMeHTaluu. TepMudeckas oOpaboTka IIEeMEHTUPOBAHHbIX W3JENINH,
UX CTPYKTypa U CBOMCTBA.

A30TUpOBaHHbIE CTalM, €r0 Ha3HAu€HHE U crnocoObl ocyuecTBieHus. Cramu Uit
azotupoBaHus. OCOOEHHOCTM XHMHKO-TEPMHUECKOW 0OpabOTKM U3JeNuil NpHu
azoTupoBaHuu. CTpyKTypa a30THPOBAHHBIX U3JIEIHM.

[{uanupoBaHue CTalM, €ro Ha3HAYCHHUE, PA3HOBUAHOCTH M CTIOCOOBI OCYIIECTBIICHUSI.
Bopuposanue u quddy3Hoe HaChIIEHUE CTAIN METaNIaMH.

CrpoutenbHble (HU3KOJIETUPOBAHHbIE) CTAIM; UX MAapKUPOBKA, XUMUYECKUH COCTaB,
CBOMCTBA, 00J1aCTH IPUMEHEHUS.

PeccopHo-npyXxMHHBIE CTaNIM; UX MapKUPOBKA, XMMHYECKHH COCTaB, TEPMHUYECKas
00paboTKa, CTPYKTypa U MEXaHUYECKHUE CBOWCTBA.

[lonmMnHUKOBBIE CTalM; MX MApPKUPOBKA, XMMHUYECKHUH COCTaB, TEPMHUUYECKAs
00paboTKa, CTPYKTypa U MEXaHUYECKHEe CBOMCTBA.

N3HOCOCTOMKHME CTanu MEPAMTHOTO M AyCTEHHTHOTO KJIACCOB, WX Ha3HA4YEHUE,
MapKUpOBKa, XMMHMUYECKUH COCTaB, TepMHUuyecKas oOpadoTKa, MPHUYMHA BBICOKOM
HM3HOCOCTOMKOCTH.

Koppo3suiiHo-cTolikue (HepkaBeroliue) CTajld, MpUpoJa HX  KOPPO3HMOHHOM
CTOMKOCTH; WX XMMHMYECKHH  cOCTaB, KiaccU(UKamuss UM  MapKHPOBKa.
MexXKpHUCTaJUIUTHAsE KOPPO3Hsl HEP)KaBEIOIIMX CcTajled, e€ mnpupoja U CHocoObl
MIpEAYIPEKICHHUS.

XKaponpouHoctb, €€ XapakTepucTUKU. DakTOphl, CIOCOOCTBYIOIINE MOBBHIIICHUIO
xaponpouHocTd. Kiaccuduxamus KapompouHbIX MaTepHalioB; MPHUMEPHI CILJIaBOB
Pa3IMYHBIX KJIACCOB, UX XUMHUYECKHI COCTAaB, MAPKUPOBKA, IPUMEHEHHS.
XapocTolikocTh, €€ 3aBUCMMOCTh OT XMMHUYECKOIO0 cocTaBa marepuana. [IpumHuun
JIETUPOBAHMSI KAPOCTOMKUX cIIaBoB. IIpuMepsl )kapocTOMKUX CTaJlel U CIUIaBOB, UX
XUMHUYECKAN COCTaB, MAaPKUPOBKA, IPUMEHEHHS.

MarauToMsArkue ¥ MarHUTOTBEPABIE CTAIN U CIUIABBI;, MX HA3HAYCHUE, XUMUYECKUN

COCTaB, CTPYKTypa M CBOWCTBA, IIEJIM U PEKUMBI TEPMUUYECKON 00paOOTKH.
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. CnnaBel ¢ BBICOKMM 3JIEKTPUYECKUM COIIPOTUBICHUEM; UX Ha3HAYEHHE, XUMUUECKHUN
coctaB U kinaccupukays. CTpyKTypHas OCOOEHHOCTh 3THX CILIaBoB. [Ipumepsl
CIUIaBOB KAXKIOT0 KJlacca.

CmnaBel ¢ OCOOCHHOCTSIMHM TEIJIOBOTO PACHIMPEHHMs] W YIPYTUX CBOWCTB, HX
Ha3HAYEHUE, XUMUYECKUN COCTaB, CBOMCTBA.

Knaccuukanuss MHCTpyMEHTANbHBIX CTalieil 1Mo Ha3HadeHuto. HereruocToiikue
CTalld JUld pEeXYIIEro MHCTPYMEHTa; HX XHUMUYECKUH COCTaB, MapKUpPOBKa,
TepMuyeckas o0paboTKa, CTPYKTypa U MEXaHUYECKHE CBOMCTBA.

beicTpopexymue cranu; XMMHYECKHH COCTaB, MAapKUpOBKa, IpUPOAA HX
KpaCHOCTOMKOCTU. M3MeHeHue CTPYKTypbl M CBOWCTB Ha pa3iu4HbIX JTalax
TEPMUYECKOH 00pabOTKH.

TBEpaple cIlIaBbl, UX XapaKTepHbIE CBOMCTBA U Ha3HaueHUE. TeXHOIOrus MOoIyYeHMs,
CTPYKTypa U MApKUPOBKA TBEPBIX CILIABOB.

[[ItamMnoBaHHbIE CTAJIM JUIsI XOJIOAHOIO U ropsdyero aeGopMHpoBaHHUS METaIlIa;
XUMAYECKH COCTaB, MapKHUpOBKa, TepMuyeckas o0paboTka, CTpyKTypa u
MEXaHUYECKHUE CBOMCTBA CTaley pa3IMYHbIX IPYIIIL.

Knaccudukanus cruiaBoB Ha OCHOBE MeAM. BimsHue copep)kaHusi LUHKA Ha
CTPYKTYpY, MEXaHUYECKHE M TEXHOJIOTHYECKHE CBOMCTBA yaryHeil. Knaccuduxanus
Y MapKHpOBKa JIATYHEM.

Knaccudukanus 6pons. BnusHue copepkaHus 010Ba Ha CTPYKTYPY, MEXaHUYECKHE U
TEXHOJIOTUYECKHE CBOMCTBA OJIOBSIHHBIX OpoH3. MapKupoBKa, CBOICTBa U
MIPUMEHEHHUS OJIOBSHHBIX M 0€30JI0BSIHHBIX OpOH3.

CrnnaBsel 1Sl HOJIIMITHUKOB CKOJIBXKEHHMSI, UX CBOMCTBA U CTPYKTYPHbIE OCOOEHHOCTH.
XUMUYECKUN  COCTaB, CTPYKTypa M CBOWCTBA pAacHpOCTPAHEHHBIX MapokK
MOJIIIUITHUKOBBIX (aHTU(PUKIIMOHHBIX) CIIJIABOB.

Krnaccudukanus amoMuHuEBbIX CIUIaBoB. [ledopMupyemblie amtOMUHUEBbIE CILIABBI,
YIOpOUHSiEeMble UM HEYNPOYHSEMble TEpMHUYECKON 0O0paloTKOH. (MapKHpOBKa,
XUMHUYECKUH COCTaB, CBOMCTBA, IPUMEHEHHU). OCHOBBI YIIPOUHSIOLIEH TEPMUUECKOMN
00pabOTKH AIFOMUHUEBBIX CILIABOB.

JIuTeliHple AIFOMUHUEBBIE CILIABBI, X XUMUYECKANA COCTaB, MapKUPOBKA, CBOMCTBA U
npuMeHeHus. MoauduuupoBanue u TepMuyeckas o0paboTKa CIUIaBOB JIaHHOM
IpYyTIIbL.

CrutaBbl Ha OCHOBE THTaHa, MX CBOMCTBa M obnmactu npuMmeHeHus. Knaccuduxarms
TUTAHOBBIX CILIABOB MO CTPYKTYpPE; XUMHUYECKHH COCTaB M XapaKTepHbIE CBOMCTBA

CIUIaBOB KaXKJOW TPYTIIHI.
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CrnaBel Ha OCHOBE MAarHus; KiIacCU(UKALMsI U MAPKUPOBKA. XUMHUYECKHI COCTaB,
TEXHOJIOTMYECKHE U MEXaHNYECKUE CBOKWCTBA CIUIABOB Pa3IMUHBIX KJIACCOB.
KoMmmno3uimonnsle MaTepuanbl ¢ METAJUIMUECKOM MaTpullei; uX Kiaccuduxams,
0COOCHHOCTH CTPOCHHUS U CBOMCTB; 00JIACTH MPUMEHEHUSI.

Knaccuukanus HemeTalIMuecKux MartepuanoB. lloauMepsl; OCHOBHBIE MOHSTHS,
0COOEHHOCTH BBICOKOMOJIEKYJISIPHOTO CTPOCHHUS TIOJTMMEPOB.

®opma Makpomoliekys. JIuHelHble M ceTyaThle (3aMKHYTbIE MPOCTPAHCTBEHHBIC)
MTOJIMMEPBHI; CBA3b MEXAY UX CTPOCHUEM U CBOMCTBAMH.

Ou3nyeckue COCTOSHUS — MOIUMEPOB  (CTeKI000pa3Hoe, BBICOKOAIACTUYHOE,
Bs3KoTekyuee). CBs3b MexAy crpoeHueM (popmoil MakpoMoJeKya) U (pU3HuecKumM
COCTOSIHMEM IouMepa. TepMoIIacTUYHbIE U TEPMOPEAKTUBHBIE MOJIUMEPHI.
MexaHuyeckue CBOMCTBA MOJMMEPOB. TUNUYHBIE AUArpaMMbl  PACTSKEHUS
TEPMOILJIACTUYHBIX U TEPMOPEAKTUBHBIX MOJIMMEPOB B CTEKIOOOPA3HOM COCTOSIHHH.
[Ipupona BEICOKOM 371aCTUYHOCTH. BhIHYK/I€HHAS 371TaCTUYHOCTD

BnusiHue TemmepaTypel M CKOPOCTHM HarpyXeHuss Ha MPOYHOCTb IOJIMMEPOB.
JIONTOBEYHOCTh MOJIMMEPOB, (aKTOpPhl, OT KOTOPhIX OHa 3aBUCHT. CTapeHue
MOJIMMEPOB, ITYTH €r0 CACPKUBAHMUS.

[InacTMacchl; UX COCTaB, POJib Pa3IUYHBIX KOMIIOHEHTOB.

Krnaccudukanus niuactmace 1o TUILY HAlOJHUTENS U IPUPObI TOJIMMEPHON OCHOBBI.
TepMmornnacTuyHble U TEPMOPEAKTUBHBIE IJIACTMACCHI; MPECCIOPOIIKH, BOJOKHUTHI,

CJIOUCTBIC IIJTaCTUKH. XapaKTepHHe CBOMCTBA COOTBCTCTBYIOIIMUX THUIIOB IJIaCTMACC.
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