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1. KPATKA.'TXAPAKTEPI,ICTI4KATIPOTPAMMbI

MarepuanoBeAeHr{e o6racrl HayKu tr rexHr{KH, 3aHr4Ma}oxJas,cfl,

pa:pa6orxofi HoBIIX MarepuanoR c 3a,4aFrr{brM KoMrrJreKcoM ceofrcre nyreM
ycraHoBJIeHur, Syn4arr,reHTaJrbHblx 3aKouoMepHocreff BrLr4fltrufl cocraBa, crpyKTypbr,
TexHoJrorrrr4, a rapKe 3Kc[nyaraunor{Hbrx w Apyri4x cpaxropoe Ha ceoficrea
Mareprz€rJros. MexAr{crlr4nnnHapuufi xapaKTep FrayKrr o Marepr4aJrax o6ycloueH
Heo6xo4uMocrbro o6ecne.{I4u, }layLrHo-Texunqecxufi nporpecc vr ycroftuHnoe
pa3BHTI{e pa3HbIX orpaclefr [poMbuxreHrlocrr{ v crpor4TenbcrBa 3a cqer
npHMeHeHI4f, HoBbrx nsrcorcoeS$exrnnHrrx MarepuaroB nonlrrueHHofi
3Kc[nyararlHosuofr HaAexHocrr{, r4HTeHcHr}Hbrx kr :ueproc6eperarotllux
TexHoJrof ufr , p ac;rttvp e:r'lafl rr coBep rxeHcrBoBaHr4fl cbrp be e o ff 6 a: u.

OcHonuofi ueruo Bcryrrr{reJrblrolo sK3aMer{a B acnr4paHTypy tro cfleultaltHofr
rl4cllunnaHe rro nayuHoi.r cnerll4aJrbFrocrr4 2.6.7 - MarepuanoBeAeHr4e
(nponarrurJleHllocrb) xeuerct llblflBJrenne 3HaHuft w KoMnereHurafi s cneAyforqux
o6racrsx:
1. Teoperu.recKue v 3Kc[epuMel{TaJrbHbre uccrreAoBanwfl. SyH4arraeHTaJrbHbrx
cB.s3en cocraBa I{ cTpyKTypbr Marepr4anoB c KoMrrJreKcoM q)u3HKo-MexaHr4qecKr{x H

3KcITJryarauI4oHHbIx ceoftcrB c uenbro o6ecneqeFllrfl HaAexHocrr{ r4 AoJtfoBer{Hocrr4
Marepi{anon rz u:4elufi.
2. TeoperHvecKl4e w 3Kc[epr.rMeH'raJrbHbre r4ccneAoB aHVfl, Iro3Bonflforrlr4e
IlbitBI4Tb Bru-sHI4e MIrKpo- v HaHoMacnraSon Ha Mexar{HqeeKne, cpu:uvecxae,
noBepxHocrHbie H Apyrl4e csoftcrea MareprraJroB, B3ar{Mo4eficrnufl MarepnaJroB c
oKpyxaloqefi cpe4oft , elexrpoMarHrrrgbrM H3nyrreFrr4eM u [oroKaMr4.
3. YcrarioereHue 3aKoHoMepuocreff u KpurepzeB oueHKr4 pa3pyrrreHnt
Marepr4aJroB or gefi,clnnx MexaHr4rrecKHX Harpy3oK H BHeruHefr cpe4rr.
4. Cnoco6noc'rbro uclloJrb3oBarb eogpeMeFrr{bre MeroAbr H3yr{eHr4tr, alalrvr3a w

o6o6qerras HayrrHo-TexHir.{ecxofr nn(ropuaqrarz rto reMarr{Ke HccJreAoBaHr4fl, a,
TaKN(e, cnoco6uocrblo BecrH rIoI{cK rio reMarHKe I4ccJleAoeaunfr, aHaJtvr3r4poBarb,
cl{creMaru3l4poBarb 14 o6o6rqau rau$opnaaqr.to H3 uo6altriofi KoMrrbrorepuofi
ceTr{.



2, COAEP}ITAHI4E PA3AETOB IPOTPAMMbI I3CTYIII4TEJIbHOTO
SK3AMEHA B ACTII4PAHTYPY

I, ME TAJITUqE CKOE COCTOfl HNE.
KPNC TAMLI q E CKO E C TP O E H N E ME TATT O B

1.1. OcHoBHbIe rlzrlbr xuMl{r{ecKofi cerrsr B TnepAbrx reJrax. Oco6egHocrr4
MeraJIJIrrLIecKofo cocrollHr{fl Berllecrea; Mer:alJlbr B nepnoAnr{ecxofi cacreue [.
I4.MeHleJIeeBa. SnerrponHoe crpoeHr4e u $uen.iecxne ceofi crBa MeralrrroB.
1.2. KpracraJlJllarlecKoe crpoeHue MerarrJroB. Tuu[.rHsre Kpr4crarruqecKue
pelxerKH MeraJIJIoB, xos$SuqLIeHT KoMrIaKTHocrH y[aKoBKrr, KoopIr4HarIHoHHoe
r{r{cJro. Kpucrannorpa$nuecKne nHAeKcbr rrJrocKocreft u HanpaereHrafi n

xy6n'recxofi u rerccaroHaJlbHofr peurerxax. AuH3orporrr4s ceoftcrs Kpr{craJrJroB.
2, @A3bI U AA3OBbIE PABHOBECNfl B

METATITUqECKNX CruABAX
2. 1 . Teep.4bre pacrBopbr 3aMe rr{eHr4rr, BHeAp e Hvrfl, Lr Bbrr{r4TaH r,r.fl .

VnoprAoqeHHbie rBepAble pacrBopbr. .3nexrpoHHbre coeAuHeHux, Sa:m laneca,
ll -Sasrr, Sassr BHeApeHr,r.rr.

2.2.flpanzno Sas. faarpananall cocroruHx 4nofiHbrx H rpofrHrrx cr{creM a

HerIpepbIBHbIM pflAoM TBepAbIX pacTBopoB' c 3BTOKTI{q€CKI4MH,

nepI4TeKTI4qeCKI4MI'I H MOHOTe KTHqeC KT4MT4 paBHOBeCH{MH, C KO Hfpy3HTHO 14

I'lHKoHrpy3HTHo nraB-auJHMI,Icf, rlpoMexyror{HbrMr4 Qasauu, c rroJruMopdusnrovr
KoMrIoHeHroe. tr4cuoJlb3oBaHue reoMerpn.recKofi TepMonr4HaMrrKH lnfl alailkrca
Ar4afpaMM cocro.rrHr{.s. orxloneHufl or paBH oBecufl npr4 KpucraJrn L3a\r4u
0[JIaBOB B CHCTeMaX pa3HOfO'.tplfiA.

3. rE AEKTbT KPACTAmAqECKOTO CTnOE HAfl
3.1. To'{erIHbIe 4e$exru. Barcascnn r4 Mex{y3eJlbr{bre aroMbr. PangoeecHax
KOHrIeHrpaL$4fl. Torrer{Hbrx 4e$exroe. o6pa:onaHhe H Mufparf vx saxaucufr 14

6nsaKaHcnfi. KontuIIeKcbI ((BaKaHcr4f, - rrpr,rMecsrrfi aroM)). flone4eHire saKaucnfr
[pI4 3aKaJIKe H OT)Ki,ife MeTaJiIIa.
3.2. fucttoKaIII4H. Bexrop Eroprepca rlr4cnoKarluft. lllort1ocrb Aacloraqufi.
Kpaeeax, BI{HToBaq H cMeIIreHHafl AprcnoKaqur4. CroLruxe Hr4e u nepenon3 al:rre
AIrcJIoKaIIrafr. llopofl4 Ha AHcnoKaIIusx. llole Fraupflxer|it H 3Hepr.iifl
Al4cnoKailun. Ynpyroe B3auMo4eficruue Ar4cJroKaqrafr. lloru-rbre r4 r{acrr4r{Hbre

AI4cnoKaIIuu. [ucttoKaIII4I'I peaKIIr4H. l{e$exrlr ynaKoBKtr. f{zcloxaqran Jlouep-
Korp erua. llo n ep evHo e c KoJrbxe Hr4e p acr.rrHyrbrx Ar{cno xaqufi . 3 apoN4eHue
Ar40noKarlrafi . PasNaHoxe HHe AHCIO KarI wir, ucT. ouHzx op auxa-praAa. c nn a
flafi epn c a-Ha- 6 app o . B : arzuo A e fi cre n e rr{ c Jr o K a \ufr, vr trp r4 M e c H br x aro M o B.
AruocSeprr KorpeJrJra, cuyxa ir Cy:yxn. fuaNeHr4e Aucnoxaqnn c
aruocSepaun.
3.3. fpaur4rlbr 3epeH a cy6sepeH. fpaHnrlbr HaKJroHa n KpyrieHr4fl.
ManoyrnoBbre i4 BbrcoKoyrJroBbre rpaHprubr. peruerxa y3noB coB[aAeHHfl .

3epHorpaHr{rrHbre Aucnoxarrww u cryneHbKu. Murparlnr rpaFrurr r{
3epHorpaHr4r{Hoe npoaKanb3brBaHue. IJsaaNaoAefic.reae rpaHr,Iq 3epeH c
npr4MecHbrMr{ aroMauu. IIoABHXHocrrr rpaHnq pa3Hor.o runa.



4. IU@@Y3nfl B METATTAX n CUTABAX
4. 1 . 3axoHrr az$ Sy skru. Cawoans Syau.q. Mexar{r43Mbr ara{i $y:ra n.
TeuneparypHa-{ 3aBr4cr4Mocrr, xoedi$uur4eHra au$ $y:zn. pemeHne ypaeHeunfi
an$$y:iau. 3$Seru Kupxen AarrIIa. du$Sy:rar Bo BHeriHrlx grJroBbrx noJrflx.
/{aSt|y:rafl no ArrcJroKarlr4rM r{ rpaHr4uaM 3epeH.

5, CTPOEHNE METATI4qECKNX PACNTABOB A
KPUC TAUI A3AUnfl C nrAB O B

5.1. CrpyKTypa u ceoficrea xI4AKHX MerarrJToB. IrlsN{eHeHHe $u:nuecKr4x
cn ofi cre npr4 [naB rreHr4u 14 Kpr{ cran rv3arJr4r4, pe3ynbrarbr crpy KTypH brx
I4CCIeAOB awnpt xuAKtrx pac[J1atsoB.

5.2. l'ouoreHlloe 14 rereporeHHoe 3apoxAeirue Kpr{claJTJroB, xparuuecxuft
pa3Mep 3apoAbrrila. ci<opocrb pocra Kpr4crannr4rre cKHX sapo4i,rruefr .

5.3. KoeS$uqueHr pacnpeAeJleHl4.t. 3oHuas oqucrKa. KouueHrpauuor{Hoe
flepe oxnaxAeHr4e. fl\.eucr afl. u .{e HApHTT{ ar S opuu p o cra Kpr.rcranJr o B.

Pacnpe4eJreHr4e 3IreMeHToB rro ceqeFrr4ro AeHApHTriofo Kpucranna.
5.4.3ereKTl4qecKa{ Kplccranlru3arLr4fl, Crpoerrae 3B'reKTuriecKr,rx roron4fi.
5.5. IJ,ryHxHI,Ie cKopocru KpHc'raJIJIw3ar\Lrzr Ha crpoer"rue cnJraBon. O6pasoBaH6e
u eracra6 r4Jrb Hbrx S a: npra Kp H craJrn r43 arrr4r4, M era,uy p rvn I' p aHyn,
6 e:ar,r $ S y3 rr o HH af Kp r{ crann H3 arryrfl . M eralu urr e c Kr4 e cre KJr a.
5. 6. CrpoeHr4e MeraJrJrr{qecKoro cJrr4rKa. Moan$HqrrpoBaHr4e c,rpyKrypbr
Jllrrbix ctIJIaBoB. 3 o ual r, llar I,I M e crFI ar JIT4KB auu.tr.
5.7. F{err,relaJrJrr4qecxae BKJrroqer{Hr{ 14 fa3br ri crrr4TKe. Irlc'roquarcu
HeMeraJIJII4r{ecKI4x BKJItoqeFIrair, SopvHpollaHne r4x rrpn Kpi{craJrnu3a\r4kr ciII4TKoB.
floee4eHze HeMerarrur{ecKux BKrloqeuraft npn ropruefr H xonoAr-roft aeSopMarlr4r,l
MerarIJIa. Bru.gHI,Ie HeMeraJIJIuqecKux BKrior{ eH wfi. na M exaHl4r{ecKr4e u
$n:uuecxr.re ceofi crBa c[JiaBoB.
5 . 8. MeroAbr [onyq e*r4fl MoHoKpr4craJ] JroB r43 paclJraBa.

6, TE PMOM EXAH N TI E C KA.fl O E PA E O TKA
6. 1 . CrpyKrypHbre u3MeHeHH fl nptr ropxuea 4e$ opva rynu. I\uuaMur{ecKa.f,
[oJrI4I'OFiLr3aIIUr U ili'HAMLI'.I e CKar{ p e Kp a craJrlJrrH3 aur4r . B o:npar a
p e Kp H craJr nw3 arlvrfl rr o c Jr e ro pxu e fi 4 e Q o p nr aqn ra.

6.2. BucoKoreMreparypHas (BTMO) r4 Hn3KoreMneparypHafl (HTMO)
repMoMexaHHrlecKafl o6pa6orxa. TepuonaexaHr4r{ecxax o6pa6orKa c 4eSoprraailnefi
BO BpeMr nepnHTHofo rrpeBpauleHnq.'l-epvovexaHHr{ecKaa o6pa6orxa
AncnepclloHHo-TBepAeloulr4x ctrJraBo rl

7. TEXH Or O rNI4 TE PM U q E C K OI7 O E PAE O TKU
7' l. ConpeMeHHoe o6opyloe alwe AJIfl 3aKaJrKr4, orx(Hra, orrrycKa, xr4MrlKo-
repMl4r{ecrofi ra /{pyrax BHAoB TepMur{ecxofi o6pa6orxu craleft r4 rlBerHbrx
CIIJIABOB.

7 .2 . Arp erarbl Henpepbl BH o ro o'rxr4 ra 1.r 3 aKaJr Kr{. A eroNaa rr43arJvrfl rloJr Ho r"o
rlr,rKna repMuqecxofi o6pa6orru.
7.3. cnoco6rr trocrvr>Kelvrfl BbrcoKr4x cKopoc'rer.i uarpeea, ox,raxr4 eH4rr
Ia:Aelnft [pI4 repMH're cKofr o6p a6 orxe. B uyrpeH r{r{ e H anpfl xer fiIfl vr 4e dloprvraqra.a
vrcgetwit trpu repMu.{ecKofi o6pa6orxe.
7.4.TrarpeB npu TepMurrecrcoft o6pa6o-rxe us4e.rrufr B 3aurr4rHbrx cpeAax H



BaKyyMe.

B, YNPYTA'T T.I TACTNqECKA'T IE@OPMAIIAN. PA3PYruEHNE.
8. 1 . {narpaMMbr 4e$opnaarlr4rr MoHo- H rroJrrlKpr4crannoB. cncreurr
cKoJIb)KeHrar. [eQopMaI{HoHHoe y[por{HeHr4e; Brrvflr:tvre Ha Frero reMneparypbr H
aKopocrl4 ge$opnaaqura. Teopnq rpeAena reKyLrecr,n. 3Q Serr Eayruranlepa.
8.2. @wzwqecxnfi 14 TexHur{ecxnfi cMbrcJr ocHoRr{brx Mexarrr4qecKr4x
xapaKTepucTl{K M eTarTJr a.

8.3. VnpoqHeHl4e npn o6pa3oBaHl,In rBepAbrx pacrBopo B vr rrpw BbrAeJreHr4n
ug6rtro'{Hrrx Sa: (r<orepeHrHblx I4 HeKorepeHrur,rx). Braqu[e pa3Mepa 3epHa rra
MexaHrrrrecKrre cnofi crea. ceepxnnacrHrrHoc'm. Heynpyfocrb. RHyrpeuuee
rpeHr{e.
8.4. XpynKoe 14 Brr3Koe pa3pyrrreHrae. Cxenrbr 3apolK4 eHkrfl, lper{HH.
PacupocrpaHeHne rpeuIHH rrpu xpyrKoM r{ tsfl3KoM pa3pyuIeguu. llopor
xJraAHoJroMKocrr4. llpnp o4a xJr aAHoJroMKocrH MeraJrJr oB c ouK-p eurerxofi .

Crpo eHr.re r,r3rroMoB.

8.5. xaponpor{Hocrr. ctal.uu non3yqecrn. Perax elt\wn uarupxNeHufi .

{rurerlua.f, [porrFrocrb. Brusune cocraBa 14 clpyKTypbr crrraBoB Ha
xapoilpoqHocTb,
8.6. VcraJlocrHat [poqnocrr. {nalpaMMbr ycranocra. Mexas[3M ycranocrrr.
@axroptt, Brillf,}olql4e Ha ycranocrHyro rroJr3yqecrb. KouraxrHar ycraJrocrb.

9. NPOMhIIIITEHHhIE CIITABhI. OCHOBhI TETUPOBAHUfl,
TEPMNqECKOIZ OEPAEOTKil : CB OIZCTBA, OEJIACTN

NPAMEHEHNfl
9.1. YrnepoAllcraq craJlb. <Kunrulne)), ((rroJrycnoxoirurre)) r.{ cnoroftHrre>
crarH. HilsKorernpoBal{Hble crarr [oBbrrueHHofr npovHocrn. KoHcrpyxr]HoHnble
iroBepxHocrHo-ynporrHfleMbre craJra. Koncrpyrcunor{Hbie ynyquaeMrre craJra.
flpyNIaunble I{ I{3Hococrofixue crarr4. Illranrnonbre craJrr4 4lx ropx.refi u
xolo4Hofi ruraMnoBxu. I4uctpyMeHTanbHbre craJrr4 AJrfl pexyurero H
H3MepHreJIbHoro r{HcrpyMeHra. 6ttcrpopexyqr4e c'raJln. 'I'nep,{ue crJraBbr.
Xapoupot{Hble dlcppnro-nepnll'rHbre, MapreHcurHbre 14 aycr:eHvrcFrbre crarTr4.
HepNaeelo[][e dleppilrurle 14 aycrer-rr4'fFrr)re craJru. Ora:ruuocr.oftxue craJru.
tlyryuu, Mo4u$rzqr4poBaHue LryryHon.

9.2. Anronau:nvtit I4 ero crIJIaBbI. fnraH H ero cnJlaBbr. Melr, 14 ee crrJlaBbr.
Huxell H ero cnJIaBbI. Marnufr r4 efo crrJraBbr. Cu;raelr Ha ocHoBe ryrorulaBKr4x
MeraJrJroB (Mo, W, Nb, Cr). I-{raHx, cBHHeu, oJroBo vr ux crtlraelr. CuraBbr Ha
ocHoBe Snaropo4Hblx MeraJlJroB. Vparl 14 ero cnJraBbr. CnJraeF,l peAKI,rx MeraJrJroB.
9.3. Cnnaebt c oco6rintr dtu:uqecKuMn ceoftcreaMu: BbrcoKHM 14 Hr{3Kr4M
gneKTpoconporl4BneHl4eM, MaI'HHTHO-TBepAbie H MafHHTHO-MflfKHe CTaJII4 I,1

c[JraBbr, cnJraBbr c oco6rruu ynpyfr{Mw 14 Te[rroBbrMu cnofrcrBaMu.
c eepxupoBoA.rrulr4e crrJraBbr. Kpuorenubre craJrrr H crrJr aBbr.
9.4. Kouno3r4rlr,roHHbre Marepr{aJrbr apMr4poBaHHbre, BoJroKHaMH,
Allc[epcHoynpor{He HH bre c [IraB br I{ cIIJr al]br, rt oI yr{eHn bI e Kp nclallil:aqneff
pacrrJraBa.



3. BofIPoCbI AJIIfl IICTy[I4TErbHofo I{CrrbITAHufl B
ACII14PAHTYPI/

1. 3al.a'lu no noBbIIrIeHI4Io Kar{ecrlla, ua4dNuocrl{ 14 lIoJIroBerIHocrI4 aera:refi

MaruHH u LIHCTqyMeFTTOB.

2. Cnlanrt )I(eJIe3a c yrJlepoAoM. Xene:o. /iraalpaunaa cocro.sHrrfl c[J'raBoB

x(eJle3a c yrJrepoAorr,r. Bra.qHHe yrnepoAa, [ocro{}{Hbrx ilpr4Meceit n neflrpyrou]Hx

3JIeMeHToB Ha ceoftcrea craJru. Knaccu$r.rKarlu{ v MapKHpoBKa craJrg. Cra-nn

o6qero Ha3HaqeHrzx. HyryHrr.

3. Turau H efo crrJraBbr.

4. Atorrano-xpucrannzqecKoe arpoegne Mela,rrroB. Merarrrt u IreMeraJIJIbI.

Kpzcra;rnnrrecKoe crpoeHrre MeraJrJroB. Kpncra,r,'r v3alJr4fl. !e$er<rlr
r(prrcranna'{ecxofr perucrxH B peaJrbr{r,rx Kpr.lcraJrrTax. llpeepaul eHhfl s rBdpxoNa

cocrorHun. llo.uutrop$llsna. MarHerursN{.

5. Merorlt HccneAoBaHr4fl MeraJIJIoB. Cneroeas Mr.rKpocKorrr4r. 3:rexrpouuax
MI{KpooKorIH{. Peurrenocrpyrcrypnr'rft alarrv3. Jloxallnlrff aHaJur3 eocraBa rio
3JreKTpoHHbIM c[eKTpaM. Merorlt H3MepeFII{-f, MexaHnr{ecKax ceofrcre.

crarH'IecKr{e u AaH aMur{e cKr4e r4crrbrraHux. Izl:lr epe Hu e redpAocnr.

6. Koncrpyxrlr4oHHbre crarrw (qeueHu.rpyeMbre, ynyquaeMbre, ,,pyx,HHbre,
IUapr{KonoIIuI4nHr4KOBbre, aBToMaTFIbIe.

7 ' CrpoeHue c[JIaBoB. (Dasnt B crlnaBax. {Harpaunaa cocrorHp1r. ocuoeFrrie
TI4nbI AHafpaMM cocrotlHl4fl' Ocnonirtte TI4Irbr AHaIpaMM cocro-{Hgfl

AByxKoMuoHeHTHbIX cIIJIaBoB. Csfl:t, MexAy cBoftcreaN4p1 crrJraBoB 14 Tr4[oM

Ar4afpaMMbr cocTotrHrrfl .

B' TepuoiraexaHHr{ecKaf, o6pa6orxa. crpyxrypnr,re 13MerreHHf, rrpr4 r.opxvefr

AeQopuaqvu' BrtcoKoreMreparypHax (I3T'MO) u rrnsxoreMrreparypgafl (HTMO)
TepMoMexaHi{qecKa.f, o6pa6orxa.

9. I'IucrpyuerraJrbHbre craJrr4 (anx peNyrlrax Hr{crpyMeH.foBo

Anfl luraMnoB xoJIoI{Hofo 4eSopr'rrapoBaHr4r, Anr,qureiiHrrx
H3Mepr4reJrbHbrx r4lrcrpyMeH,ron).

6rrc'rpopexyur4e

npeccQopnt, 
^r:



10' MexauuqecKl4e cnoficrsa MeraJIJroB. Vupym fl v nrraerr.{qecKar 4esopuaqux.
Xpyuroe H Bs3Koe pa3pylxeHl4e. llopor xJraAHoJToMKocrr4. Haxlel Lr

peKpr4cTannn3ar\Hfl,.

1 1. MeAr ra ee cnlaerr. ,Ilaryun, 6poH:r,r.

12' Teoprzr repMur{ecr<ofi o6pa6olxu u ilr4arpaMMa cocr oflHufl. ocgonsrre BaAbr

repltauecxofr oSpa6orxu craJII4. O6pa:onauue aycreHr{l,a w3 ilepnrrra H pocr
aycreHl4THoro 3epHa IIpH Harpene. Pocr aycreHnTa u BlrvrttHne ero ua Seppurro-
IIeMeHTI4THyIO cMecb Irpn oxJTax{Ae}{HI4. IIepnrzr. Cop6ur. Tpocrur. Eefirrrar.
MaprenclrrHoe rlpeBpaiqeHl4e aycreuaTa, rlpenparueHze rrpu orilycKe 3aKaJreunoft

CTAJI14.

13' Xnuzxo-repMar{ecKa-s o6pa6orxa. 3arouovepHocrrr H3MeHeHHr cocraBa vr

crpyKTypbl IIoBepxHocrHbIX clodn rtpH xHMI4I(o-Tepnruvecicofr o6pa6orre.
If euenraqux. HnrpoIIeM eHr auvfl . A: ornpo r:aHH e. {u S $ y: lro H ri afl M eraJrJr'3 a.Jvrfl .

14. A*ouuHafi u ero crrJraBbr. {ypanrorraaHbr. cHlyuaurr.
l5' Texso,ro|n.s repvtl'recxoil o6pa6orxr.r crarr. orx<ur rrepBoro poAa:

roMoreHH3allaoHHbtfr orNar, peKpncranru3alll4olrHr,rfr orxar H orx{rrf arrfl elrfl\-Lrfr

Hanpfl)I(eHwiL orxur Broporo po/-la (lepexpucraJrJru3aquoHnr,rii) nonnrrft orxr4f,
HenolHlifi orxlrl, crfepon4a,rrili,tfi orxrlr, I43orepM6.iecxnfr orxl4r.
Hopvanu3auu-s. 3axarxa (ni,i6op 'reMrreparypbr HarpeBa rroA 3aKarrKy, BpeM_s

HafpeBa, oKlrcJIeHUe u o6esyfnepoxHBaHl{e craIr| rrpH HafpeBe, oxJra)KAa}OUIr4e

cpeAbl AII-[ 3aKaJiKI4, [poKaJlHBaeMocTb cTaJII4, BIly'fpeFIHee r-ranp.s711eHg.s, cnoco6r,r
saxarxu). oruyclc saKareHuofi crarru (un:xult, cpe4uufr, nrrcoxafi).
llonepxHocrHa-f, 3aKarIKa c tsblcoKoLracro'=ibrM i{ar-peBoM u c r-a3olrJraMeHHbrM

HafpeBoM.

16' 'fepn'rnvecKoe o6opy4oeaHue. lle.{r.r. Marepnarur anfl nocrpofrru ne.{efi.
TonrHeo H 3neKTpu.{ecxnfr Hcror{HHK TenJra Anrr repMnr,recKr4x neqefr. Vcrasonxu
Au cKopocrHoro rlarpeBa TBq. 3axa,ro'{Hl'te Sawxu 14 BaHHbi, xonoAI,IJIbHbIe
MaIuIrHbI' o6opyaoBal'He Anq [paBKH H oqhc'rKr4 Ae'raJiefi, upn6opbl An,, TenJroBoro
KOHTponfl r,r p efynHpoBaHr4_rr.

17. craru 14 cruraBbr c oco6uuu $a:HvecKr4MH cnoftcrea^ar4.



18. Cnrasri xeJle3a c yrnepoAoM. Xere:o. fizarpavrnra cocrorHr.rr crrJraBoB

xene3a c yrnepoAou. Blu.sHI4e yrnepoAa, rrocro.s,HHbrx npHM ecefi n nerr{pyrc[]r4x

3JIeMeHToB Ha csoftcrsa craJIH. KriaccraSLrKarJufl, vr MapKr4poBKa craJrrr. Cralpr

o6qero Ha3Har{eHr4.s.

19. TepvrouexaHl4qecKa.r o6pa6orxa. CrpyrcrypHrre r43MeHeHr4r rTpu ropxueft

aeSopuaqun. BricoKoreMreparypHar (BTMO) r,r urarxoreMneparypna.rr (HTMO)

TepMoMexaHr4r{ecKa.f, o6pa6orxa.

20. CnequanrHble crIJIaBbI I4 eralru. KoHcrpyxrlr{oHHbie crarrv (ueuenrnpyeMbre,

yJiyqtrlaeMble, npyxl4HHble, uapr4KorroAirrr4nHuKoBbre, asroxaarHlre.) C1;atm vr

c[JIaBbI c oco6rtltu $rasn-iecKl4Ml4 ceofrcrnavu (nrarHurorndpAbre, MarHHToMsrKHe

c BbIcoKI4M 3JleKTpoco[poruBneHr4eM, c oco6lrvrH Te[JroBbrMr4 u ynpyfr{Ml4

cnoficrnaun).

2I. I-{nerHsIe MeTaJIJIbI vr criJiaBbr. Melr v ee crJraBbr. IIaryuvt, 6poH:rr,

aJIJIroMI4Huitt u ero crIJIaBrr. {ypan}oMr4Hbr. CulyuaHrr. f'uran H ero crrJraBbr.



4. KPI{TEPUU OUEHKU PE3yIbTATOB

Ornrerxa ((orJlar{Ho))

nporpaMMHOfO MaTepHana,
Teopnrr c npaxruxofr,
rureparypofr.

Ornrerra (xopotiro)
MaTepi.IaJia, 3K3aMeuyeurrft
BOrrpoc.

oruema (yAoBnerBopI4TeJTbrlo) BbrcraBJrflercfl rrpu 3HaHurx roJrbKo
ocHoBHofo MarepHaJI, He ycBoeHHH efo 4era,'1efr, AorryIqeHI4I4 B OTBere
HerorlHoctefi, He4ocrarorlHo IIpaBIrJIbIIlrx SopuyJir4poBKax ocHoBHbrx 3aKoHoB H

(HeyAoBnerBopureJrbHo)) BbrcraBr_rrercr npu orcyrcrBl,rr4 :Hauafi
qacrH rrpofpaMMHofo Marepr{ana 14 AonyuleHr{r{ cyuearBeHHbix

cilucoK PEKOMEHAyEMOIZ Ir{TEpATypbr
OcHoeHafl Jr r.rreparypa

1. JlaxrraH, IO. M. MarepuanolteAeHr{e: yue6. / }O. M. llaxrnu, B. IT. Jleosrlena. -
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Cuporxnu - M.: HHU I4HOPA-M,20t9. - 364 c.
8. fynxen, A. lI. MerarroBeAeHr4e: yuedHrax Anrr By3oB r A. rL fyuen. - l-e v3rr.,
nepepa6. IrI lon. - M.: A.ntxHc, Z0lI - 643 c.
9' Kona'{en 8.A., ElaruH B.I'1., rlneanon B.A. MeraJTnoBeAeHr4e 14 TepMnqecKafl
o6pa6orr<a IIBeTHbIX MeTaJIJIoB H crrJraeos. V.re6Hr4K Anr By3oB. 3-e n:4., nepepa6. u
Aon. - M.: <Mi4CWC>>, 1999. -416 c.
10' 3onoropencxrafi B.C. MexauuqecKr4e ceoftcrea MerarJ,roB V.re6HHK An.sBy3oB. 3-e u:.4., nepepaS. H ror. - M.: (Mi4cl4c), 1998. -400 c.

{ono.nHureJrbrrafl JrHTepary pa
1. cranr na py6ex<e BeKoB / rloe peA. Io.c. Kapa6aco*u. - M.: I,Ise-eo Mtr4cl4c,
200r. - 664 c.

BbrcraBJrrercf, rrpl4 r,uy6oxov
acqep[brBatou]eM r{3JIOXer{HI4,

rIOKa3brBae'fcr 3HaKoMCTtsO

SK3AMEHA

w [porrHoM ycBoeH]rr\
B oreere yBs3brBaerct
c MoHorpa$rz.recxoii

BbrcTaBJrreTcs rrpr4 TBep.4OM 3HAH]/IU [porpaMMHofo
He AorrycKaer cyruecrBeHHbrx HeroqHoc'reft B orBere Ha

[paBnn.
Orruerxa

3Har{I{TeJIsnoft
orun6ox.
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MaIIII'lHocrpoeHI{.{ : yue6Hoe noco6ue An.a cro / 3. P, fatru\aoe, A. II. A6lylnan.
- CaHxr-llerep6ypr : Jlaur,2020. 

- 268 c.
6. Conurlen, IO. lI. CneIIHaJIbHbre Marepr4aJrbr B Marrrr4nocrpoeHwvr: yue6Hlrx / IO.
fI. conuqee, E. vr. frpnxuH, B. Io. llnnpafrseu. - 2-e yr3l'.,.r4cnp. u tron. - casxr-
flerep6ypr : Jlaur, 2019. - 664 c.
7. fynxen, B. ll. cneqr.ranlHufi pa3len MexaHHKlr. /{e$opu aL\vrv H pa3pyrxeHge
craJrbHbrx uzlietuir, : yveSHoe noco6ue / B. lI. fynre cauxr_llerep6ypr :

JIaHr, 2017.-232 c.
8. 3axapoe, A. Fo. TeoperavecKl4e ocHoBbr Susuuecxoro Marepr4anoBeAeHr,rs.
CratacrzqecKat repMoAI4HaMHKa MoAeJrbHbrx clrcreM : yve6Hoe noco6ue / A. FO.
3axapoe. - 2-e tr31., ucrp. H Aon. - caurr-llerep6yp. 

' 
ruru ,2016, - 256 c,

9. forrrurafiu f. @t'tsuxo-xuMl,IqecKue ocnoBbr Marepr{aJroBeAeHr4.rr f3,rexrpoHl*rfr
pecypc] / f. fomurrafin; nep. c aHrur. K. H. 3ororoeofr,, A. o. gapr<raHa noA peA. B.
fI. 3nolaaHoBa. 

- 2-e ras4. (en.). - Srier<rpoH. reKcroBbre AaH. (1 Safil pdf : 403
c.). - M. : BI,IHOM. Ia6oparopr4.f, zuanuir,2014.400 c.
10. MalnuuHa, P.I4. MarepuaroBeAeHi.re: crJraBbr Fe-C: C6opunx 3aAaq I p.I4.
Ma,ruHraHa. - M.: MI,ICvC,2013. - 68 c.
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