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1. KPATKA.flXAPAKTBPI4CTI4KAIIPOTPAMMbI

MarepraaloBeAeHlae o6racm HayKr,r u rexHr4Kr{, 3aHr4Maror11aflafl
paspa6offiofi HoBbIX MarepI{aJIoB c 3aAaHHbrM KoMnJreKcoM cnoficrs nyreM
ycraH o Bn eHVs, SyH4 avr e HTaJIb HbIX 3 aKo H oMepu o cre fi B Jru flHkrfl c o craB a, crpyKTypbr,
TexHoJIorI4[, a raruKe 3KcnnyararlrzoHHbrx u .4pyrr4x Saxropon Ha csoficrna
MarepI4aJlos. MexAI4cIIrIUII4HapHltfi xapaKTep HayKr{ o MarepuaJrax o6ycloeleH
seo6xoAuMocrbro o6ecre.Izrl HayqHo-Texnraqecrufi nporpecc n ycrofi.lunoe
pa3BI4THe pa3HbIX orpacleft npoMbIIxJIeHHocrL4 u crpor4TenbcrBa 3a crreT
rrpr4MeHeHu.rr HoBbrx nrrcor<oeSSerrunHrrx MarepiaaJroB noerrrueHHoft
3KcnnyaraquoHHofr Ha.{exHocrl{, IaHTeHcHBHbrx u eneproc6epefaroilIrrx
TexH oJrof urt, p autvrp eHLrfl 14 c oB ep rxe H crBo B aH r4{ cbrp b e e ofi 6 a: rr.

OcHoeHofi qeltro Bcrynl4TeJlbHoro 3K3aMeHa B acnupaHTypy no cneqnalrHofi
ArIcIIHnnI4He IIo HayvHofi cnelllzanbHocrrr 2.6.7- MarepraanoBeAeHr4e
(npourruuleHHocrb) renxerc-t Bbr.rrBJreHHe 3HaHufr, u KoMnereHqrafi e cJreAyroqr4x
o6racrsx:
1. Teoperu'recKl4e vr 3KcIIepI4MeHTaJrbHbre r4ccJreroB alns, SyHgavreHTaJrbHbrx
csssefi cocraBa H crpyKTypbl Marepr,raJroB c KoMrrJreKcoM Sz:zrco-vrexaHuqecK1ax H
3Kcnnyararlr4oHHbrx ceoficrB c Ilenbro o6ecre.{eH:1^fl Ha$exHocrr4 r{ AouoBer{HocrI4
MarepuaJr ov u uzgerruit .

2. Teoperu'recKl4e vr 3KcnepuMeHTaJrbHbre HccJreAoB aHvrl, no3BoJlrrorrlge
BbIflBI{Tb BJrI4tHI4e MrIKpo- v HaHoMacrura6oe Ha MexaHl4qecKrre, $zauuecxue,
noBepxHocrHble 14 ApyrHe csoficrna MarepI4aJIoB, B3ar{Mo4eftcreuf, Marepr4aJroB c
oKpyxanqefi cpe4ofi , elerrpoMarHr{THbrM H3nyr{eHr4eM r{ rroroKaMu.
3. YcraHoereHlae 3aKoHoMepnoctefi u Kpr,rrepr4eB orIeHKr4 pa3pyrxeHr4t
MarepH€rJroB or gertcrvut. MexaHHqecKr4x Hafpy3oK 14 BHerrrHefi cpe4rr.
4. Cuoco6nocrbro I4cIIoJIb3oBarb coBpeMeHHbIe MeroAbr u3yqe1r4fl' aHaJrv3a Lr
o6o6qenuq HayqHo-TexHIaqecxofi ransopvraqr,rz rro reMarrrKe r4ccJreAoB a1vrfl,, a,
TaKXe' cnoco6Hocrbro Becrlz IroHcK Iro reMaruKe rlccJle4onauufi, aHaJrvr3vpoBarb,
cPlcreMarl43HpoBarb u o6o6rqam zHSopuaqraro u3 rlo6alrsofi KoMlbrorepuofi
ceTI4.



2, CONEPXTAHIIE PA3trEJTOB fIPOTPAMMbI BCTYIII,ITEJIbHO|O
SK3AMEHA B ACTILIPAHTI/PY

1. METAJITNqE CKOE COCTO.flHNE.
KPN C TAJI]IU q E CK OE C TP OE HN E ME TAUI O B

1.1. OcnoBHbre rurrbr xr4Mrzr{ecKofi cs.ssu B TBepAbrx reJrax. Oco6enHocrr4
MerarruqecKoro cocrorHr4f Berqecrna; MerarJrbr B rreprloAr4qecrofi czcrelre !.
tr{.Men.qeJleeBa. SnerrponHoe crpoeHl4e H Szszuecxue csoficrBa Mer€urJroB.

l.2.KpucrarruqecKoe crpoeHlae MeraJrron. TuuzrrHbre Kpr4craJurr,rqecKr{e

peluerKu MeraJIJIoB, xoeQ$raqlreHT KoMrraKTHocrr4 ynaKoBKr,r, KoopAr,IHarILroHHoe
qucro. KpucrannorpaQu.recKr{e r,rHAeKcbr rrJrocKocrefi ra Hanpasneuufi s
ry6u.recroft u rercafoHaJrbHofi peurerxax. AHu3orponr4.rr csoficre Kpr4craJrJroB.

2. @A3bI N @A3OBhIE PABHOBECUfl B
M E TATJI N q E C K NX C N]IAB AX

2.1. TnepAbre pacrBopbr 3aMeuleHr4-f,, BHe.qpeHrrg Ir BbrrrzTaHlrf,.
Vnopr4orreHHble rBepAbre pacrBopbr. 3nerrpoHHbre coeAr4Henrax, Sa:rr Jlaneca,
! -Sa:u, $asrr BHeApeHrafl .

2.2.fIpavlano $as. [raarpaiuMbr cocrofl:nr4fl 4nofiurrx u rpoftHux cr4creM c
HenpepbrBHbrM psloM TBepAbrx p acTBopoB, c 3BTeKTrrrrecKr4MH,

[epI{TeKTI4qeCKI4MI4 I,I MOHOTeKTI4T{eCKLIMH paBHOBeCLISMII, C KOHfpy3HTHO H

HHKoHrpygHTHo rlJlaBttuuMr{cfl npoMexyrorrHbrMr4 $a:auu, c rroJraMop$u:rraorr,r
KoMIIoHeHroe. p1cnoJrb3oBaHl4e reoMerpuvecxofi TepMoAr4HaMr4Kr4 Anf, aHaJrlr3a

Al4alp aMM cocro.fiHl4s. Orrl o H eHI{t or p aBH o B ecvrfr np H Kpr4craJrnr43 arlHr4
cIrJraBoB B cHcTeMax pa3Hofo TI{[a.

3. 4EAEKTbI KPWCTAJIIIWTIECKOFO CTpOEHnfl
3.1. To.IetIHbIe 4e$er<rut. Baxascptl4 r4 Mexy3eJrbHbre aroMbr. PasHonecnas
KoHIIeHTp al{Jls, TorIer{HbIX 4e S e r<ro n. O 6p as o n aHHe H M}rfp arl us eaKaucuir u
6ueaxaHcHfi. KorvrnJleKcbl (BaKaHcHr - rrpr4MecHufr aroM). flone,4eHr,te nar<aucufi
IIpH 3aKaJrKe rr oTxr{fe MeTaJrJra.

3.2. luctroKaIII4I4. Bercrop Eroprepca Ar4cJroKar{nfi. llnorHocrb Aracrorcaqufi.
Kpaenax, BHHToBat I4 cMeIIIeHHafl AprenoKarlur4. CromxeHvre v nepenon3aHr4e
AHcnoKarlnfr. lloporrr Ha Ar,rcJroKarlusx. llole Hanp.f,xenufi r4 oHeprr4.rr

AI4cnoKaIIlru. Ynpyroe B3al4Mo4eftcreue ArrcneKaltzrfi.llolulre r4 rracrr4rrHbre

AI4cnoKaIIwu. l;ucttoKalluu peaKUHI4. {eSexrsr yrraKoBKr{. lucnor<aqura Jlorr,rep-
Kotpeua. IlouepeuHoe cKoJIb)KeHr4e pacr-f, Hyrbrx Ar4cnoxaquft . 3apoN4eHne
AI{cnoKaII[fi. PasNaHox{eHI4e .qlrcnoKarluit, ucrouHrax @paura-PraAa. Cutta
flafi epnca-Ha-6appo. B sauNao4efi crnue ArzcnoKa ;qufi, u npr4MecHbrx aroMoB.
AruocQeprr KorpeJrJra, Cnyrca u Cysyxu. {ezNeHHe AracJror<aquil c
arvrocQepanau.

3.3. fpaulrrlbr 3epeH ra cy6sepen. fpaur4rlbr HaKJroHa u KpyrreHr4.f,.
ManoyrnoBble I{ BblcoKoyrJloBbre rpaHrrr-Ibr. Peurerxa y3noB coBnaAeHl4f, .

3epuorpagnrrHbre Ar4cJroKarlnkr kr cryneHbKrE. Mrarparlr4{ fpaHurr u
3epHorpaHHrrHoe [pocKanBbrBaHr4e. B:auruo4eficrnae fpaHrrrl 3epeH c
npHMecHbrMr{ aroMaMi,r. lloAerr)KHocrb fpaHHrI pa3HOfO THla.



4. 1 . 3arconn au$Sy zuu. C arvtoan$ $y:us. MexaHr43Mbr araQ $y:uu.
Tenaueparypli'as.3aBuar{Mocrb xoe$$rzqLreHra ara$$y:raH. Peruenr{e ypaBHeyuiz

au$ Sysura. 3S S eru Knpr<eH Aurra. luS Syanr Bo BHerrrHr{x cr4JroBbrx rroJrf, x.

[uSSyeufl no AHcJroKaur{{M r{ fpaHr{rlaM 3epeH.

5. CTPOEHNE METAJITNqECKUX PACruIABOB N
RP N C TAJIJI N 3A UN,fl C NTA B O B

4. TN@@Y3Nfl B METAJIJIAX U CruIABAX

5.1. CrpyKTypa u csoficrBa xHAKHX MeraJrJroe. IrlgNaeHeHrde $zsavecxux
cBoHcTB npr4 rrnaBJreHr{r4 H Kpr4cTaJrrru3ar\Hr4, pe3yJrbTaTbr cTpyKTypHbrx
Hcc Jr eAo B atruit xrHAKr4x p acnn aB o B.

5.2. fonroreuHoe I4 rereporeHHoe 3apo)KAeHr{e Kpr4craJrJroB, rpraruvecrufr
pa3Mep 3apoAbrrrra. Cropocrb pocra Kpr4craJrnur{ecKr4x :apo4rrurefi .

5 . 3 . KoeQ Sr,rqueHr pacrpeAe rrenr4fl . 3oHHas oqlrcrKa. Konqeurparlr4oHHoe
nep e oxn a)r(AeHr{e. flyeucr ax r4 AeHApr4 Tnafl. Q opu rr p ocra Kp r4cr€urJroB.

Pacupe4eJreHr{e gJreMeHToB rro ceqeHr4ro AeHApr4THoro Kplrcr€urJra.
5.4. SereKTl4rlecKaf, Kpl4craJrnvr3arlr4fl,. CrpoeHue 3BTeKTHT{ecKr4x rolonzfi.
5.5. BnHsHHe cKopocrll KpI{craJIJIvBarJLM Ha crpoeHrre crrJraBoe. O6pa:oBaHue
u eracra6r4Jrb Hbrx S as npu Kpr{ craJrn u3 ar\4vr. Meranny prurfl rp aHyn,
6 esau $ Spr4oHH a-f, Kp 14 cranJr r43 ar\krs,. Meranl nqe c Kr{ e cre KJra.

5 . 6. Crpoenrae MeraJuruqecKoro cirurKa. Mo4ra$raqupoBaHr{e crpyKrypbr
JrHTbrx cnJraBoB. 3oualruas r{ MecrHaf, Jrr4KBaIII4.f,.

5.7. Heuera[fizqecKl4e BKJIrorIeHr4f, r4 ra3br B cJrr4TKe. ltlcro.rHr,Ixl4
HeMeraJIJIuqecKI4x BKrlorleHrafi, Soplrl4poBaHue r4x npu KpiacraJrnvrcagu cJrr4TKoB.

flone4enue HeMeraJlruqecKl4x BKJrrorreHwfi, npu ropxuefi H xonoAHofi ae$opMarlrrr4
MCTAJIJIA. BIUSUUC HCMETAJIJII,IqCCKI4X BKIIoIIeH ufi" ua MeXaHI4IIecKIIe u

Susr,ruecrrae csofi crBa crrJraBoB.

5 . 8. MeroAbr noryrr enufl, MoHoKpHcraJrJroB ra3 pacrrJraBa.

6. TE PMOMEXAHNTIE CKA'I OE PAE OTKA
6. 1 . CrpyKrypHble I{3MeHeHIr fl. rrpvr ropruefi 4eS opnaaqrau. fiaHaMr4 qecKaq

Ir o JrH ro H H 3 aL\r4s, vr Alalr^al'nlaq e c K a.f, p e Kp r4 c r a rrrru3 arJr4fr. B o : np ar u
p eKpllcraJr rrvrca:q:rrfl no c Jre ropx.r efi 4 e Q opnraqn n.
6. 2. BucoKoreMnep arypnan (BTMO) r4 Hrr3KoreMrepary pHan (HTMO)
repMoMexaHl4rlecKat o6pa6orxa. TeplrouexaHr4rrecr<ar o6pa6orKa c 4eSopvr aryuefr
BO BpeM.fl nepJIHTHOfO rlpeBparrleHr4r. TepnronexaHr{qecKax o6pa6oI<a
AHcrrepclloHHo-TBep,qercuux crrJraBoB

7. TEXH OJI O T A TI TE PMN q E C K OIV O E PAE O TKI,I
7.1. ConpeMeHHoe o6opylona:aue An-rr 3aKaJrKr,r, or)Kr4ra, orrrycKa, xr4Mr{Ko-
TepMl4rlecrofi pt Apyfl4x BI{AoB TepMr4r{ecxofi o6pa6orrz cralefi u rlBerHbrx
CIIJIABOB.

7.2. Arperarbl HenpepblBHoro orxr{ra r4 3aKaJrKr4. AeroNaarv3arJr4s,noJrHofo
rlr.rKna TepMr{qecrofi o6pa6 orxu.
7.3. Cnoco6u Aocrux(eHr4-rr BbrcoKr4x cKopocrefi uarpena, oxnax4eHus
uaAelI'tfr npl4 TepMu'{ecKofi o6pa6orxe. B nyrpeHHue Harrptr)r(eHrax r,r 4eQopMarlr4tr
ra:4email npr4 repMz.{ecKofi o6pa6orxe.
7.4.HarpeB npu repMl{qecrcofi o6pa6ome uzperruir B 3arrlr4rHbrx cpeAax ra



BaKyyMe.

8. YNPYTA'T N ruIAC TI4 qE CKA'I r E @ O PMAIINfl . PA3PYIII E H NE,
8. 1 . flraarpaMMbr .qeSopN{arllrr4 MoHo- r4 noJrr4KpucraJrnoe. CucreNarr
cKoJIbxeHHx. [e$opMal{uoHHoe yilpor{HeHne; Brr4.rrHue Ha Hero reMleparypbr H

cKopocrr{ 4eoopvraquu. Teo pufl, np e\ena reKyqecrpr. 3$ Qem EayuruHrepa.
8.2. @usw.recxufi 14 TexHnrrecxufi cMbrcJr ocHoBHbrx MexaHrdqecKr{x
xap aKTepr{ cTr'r K MeTalJra.
8.3. VnporIHeHI{e upu o6pa3oBaHr{r4 TBepAbrx pacrBopoB r4 npr4 BbrAeJreHr4r4

r'Is6rrro.IHux Sa: (lcorepeHrHblx 14 HeKorepeHrHtrx). Brtusuue pa3Mepa 3epHa Ha
MexaHr4qecKHe ceoficrea. cnepxnnacrurrHocrl. Heyupyfocrb. BHyrpeHHee
TpeHr4e.

8.4. XpyuKoe r{ Bfl3Koe pa3pyrrreHue. Cxerrrbr 3apoxlonvrfl Tperrlr{H.
PacnpocrpaHeHr{e rperrlr4H npr4 xpynKoM r,r Bf,3KoM pa3pyureHuu. llopor
xJIaAHoJIoMKocrH. llpr,rpo4a xnaAHoJloMKocrr4 MeraJrlroB c O[K-peuregofi .

CrpoeHrae rr3JroMoB.

8. 5 . xaponporrHocr r. Cr a\uu non3yrre crra. Penax ca\vrfl Haupxxeuufi .

,{nnrenrHa"r nporrHocrb. Brusnrae cocraBa r4 crpyKTypbr cnJraBoB Ha
)KaponpoqHocTb.
8.6. VcralocrHafl nporlHocrr. fuarpaMMbr ycraJrocru. Mexasr43M ycraJrocrr4.
@arcroprt, BJrr{flrorqr4e Ha ycraJrocrHylo ilon3yrrecrb. KoHraxtrar ycranocrb.

9. NPOMbIIIIJIEHHhIE CruABbL OCHOBhI JTETNPOBAHNfl,
TEPMNqECKOIV OEPAEOTKII: CBOrtCTBA, OEJTACTN

NPNMEHEHl4fl
9.1. YmepoAI4crafl cr€ulb. <Kunxrque)), ((rroJrycnorofiHrre)) n cnoKofiHrre>
craJII4. HIasrcorerl4poBaHHble cr€ull4 rroBbrrueHHofi npovHocrr4. Koucrpynqr{oHHbre
noBepxHocrHo-ynporlHseMble craJrr4. Koncrpyxrlr4oHHbre ynyquaeMbre craJrrr.
flpyNr,rHuble u rl3Hococrofixrae aruru.Illrauuonbre craJrr4 4nr ropx.refi a
xolo4uofi ruraMrroBru. I,lucrpyMeHra-[bHbre craJru Ans. pe)Kyrrlefo r4

I43MepHTeJIbHoro I4HcrpyMeHra. Ertcrpopexyqr4e craJrr4. Teep4ue cnJraBbr.
XapouporlHble $cppr,rro-nepnl4THbre, MapreHcr4THbre r{ aycreHr4THbre craJru.
HepNanercque $epprarurre u aycreHlrrHbre crarv. Orarranocrofi xrae ararrr4.
9yrynu, Mo4uSr.ulr4poBaHrre rryryHoB.

9.2, Atttowu:g]uit 14 ero crIJIaBbI. Turau 14 ero crrJraBbr. Me.ur u ee crrJraBbr.
Hzxent H ero crIJIaBbI. MarHzfi I4 ero crlnaBbr. Cnraerr Ha ocHoBe ryfonnaBKux
MeTaJIJIoB (Mo, W, Nb, Cr). I-{urrx, cBIIHeII, oJIoBo vl VX cilTaBrI. CnIaBbI Ha
ocHoBe 6naropo4Hblx MeraJIJIoB. VpaH I4 efo cIIJraBbr. Cnrasrr peAKI4x Mer€LJrJIoB.
9.3. Cnnasrt c oco6unau Susl4qecKuMn ceoficreaMu: BbrcoKr{M rd Hra3Kr4M
sneKTpocoilporl4BneHl4eM, MafHr{THO-TBepAbre rr MafHrrrHo-MrfKr{e craJrl4 r4

cIIJIaBbI, cIrJIaBbI c oco6ultl4 ynpyrlzv.n H TelJroBbrMra ceoficrBaMr4,
cnepxupoBoA.rrrrlue clJraBbr. KpuorenHbre craJrn ?r crrJraBbr.
9.4. Kovrrro3rrrlr4oHHbre Marepr4anbr: apMr4poBaHHbre, BoJroKHaMrr,
Al4cnepcHoylpoqHeHHble clJIaBbI 14 CrrJraBbr, rroJryqeHHbre Kpvcrallusaquefi
pacnJraBa.



3. BOIIPOCbI TJIflBCTI/fIUTEIbHOTO UCilbITAHUfl B
ACNI,IPAHTYPY

1. 3a[auu no rIoBhIIueHI4a KatlecrBa, Ha,{e)KHocrr4 r4 AonroBerrHocrr4 aera-nefi

MarrrI4H r4 trHCTpyMeHToB.

2' Cunasrt )KeJIe3a c yfJlepoAoM. Xere:o. liaarpavrr'ra cocro-f,Hrr.fl crrJraBoB

xeJle3a c yrnepoAoM. BrnsHHe yfnepoAa, IrocroflHHbrx npr4Mecefi 14 Jrerr,rpyrcrur4x

3JIeMeHToB Ha cnoftcrea craJII4. KnacczSuKa\nfl v MapKrapoBKa cr€uru. Cranra

o6rqero Ha3HaqeHux. gyryurr.

3. Tnrau rzr ero crrJraBbr.

4' AtouHo-rpl4craJlJlldrrecKoe crpoeHr4e MeraJrJroB. Merauu n HeMeraJrnbl.

KpucrannnqecKoe crpoeHr4e MeraJrJroB, Kpncrannu3arJr4fl. !eQexru
KpI{cr€LJInH'Iecrofi perudrrcra B peanbHblx Kpucr€urJrax. llpenparq eH?rfl e rnep4ovr
cocrof,Hprra. llolulrop$zsu. MarnerusN{.

5' MeroArt HccJIeAoBaHLrfl. Mer€uIJIoB. Ceeroea.f, MrlKpocKonr4{. 3rer<rponHa.a

Ml4KpocKoni4-f,. PeHrreuocrpyxrypurrft aHaJrr43. foramHlrfi aHaJrr43 cocraBa rro

SneKTpoHHbIM c[eKTpaM. Mero4rr Ia3MepeHI4{ MexaHur{ecKr4x cnoftcrs.
C raru'I e c KI4 e I4 ALTHavrLTHe cKI{ e ucrrbrr alLrfl. I4s vr ep e n 14 e rB ep.q o crr4.

6' KoHcrpyr<III4oHHbIe araJrr4 (ueueHrrapyeMbre, ynyquaeMbre, [pyxr4HHbre,
IIIapr4KonoArxI{nHI4KOBbIe, aBToMaTHbre.

7 ' Crpoenae cnJIaBoB. (Dagtt B clrJraBax . [uarpaMMa cocT ofl511fl. ocgonHrre
TI4IrbI AI{afpaMM cocro-f,Hl4t' OcnosHrte TI4rIbr Ar,rarpaMM cocrof,Hr{.fl

AByxKoMnoHeHTHbIX crIJIaBoB. Cs.f,sr Mex.qy cnoficreaMra clJraBoB u rr4rroM

Al4arp aMMbI cO cTo{Hr.r.tr.

8' TepN'rol'rexaHlarrecKaf, o6pa6orxa. Crpyr<rypurre r{3MeHeHr4fl npr4 ropxvefr
4eSopuaquu' BucoKoreMlleparypHa-fl (BTMO) r.r Hr.r3KoreMneparypHa.r (HTMO)
TepMoMexaHr.rqecKar o6pa6orxa.

9' I'IHcrpyvreHTanbHble craJII4 (4nx peNy'Ir.rx r4HcrpyMeHroB, 6ucrpopexyur4e,
Anf, rrrraMrroB xonoAHoro 4esopnaupoBaHr{{, [Jrfl rnrefissrx npeccoopvr, An,
r,r3Mepr{Te Jrbnhrx r,r HcrpyM eHron ).



10. MexauHqecKIre cnoficrea MeraJIJIoB. Vupyrar 14 rTrracruqecKa.f, 4eSopl,raqrax,

Xpynxoe 14 Br3Koe pa3pyrxeHne. llopor
p e Kp r4 cT aJr rru3arJkrfl .

I 1. MeAr u ee culanu. Jlarynra, 6poHsrr.

repltzuecroft o6pa6orxra QTaJru. O6pa:onaHrze aycreHuTa u3 rrepJrura vr pocr

aycreHl{THofo 3epHa npl4 Hafpeee. Pocr aycreHl4ra vr BrruflHr{e ero Ha Seppnrro-

12. Teopnx repMl4qecxoft o6pa6orrcz vr AuarpaMMa cocroflHafl. OcHonsrre Br4.{br

cocTaBa u

IIeMeHrI4rHyIo cMecb rIpH oxJrDKAeHr{r4. lleplrar. Cop6nr. Tpocrur. Eefinur.

MapreHcI4THoe npeBpaliieHl4e aycreHura. flpenpaqeHrle npr4 ornycKe 3aKaJreHHofi

CT€UII4.

13. Xnuzro-TepMl4riecKa.f, o6pa6orr<a. 3axoHonnepHocrr4 r43MeHeHr4.rr

crpyKTypbr noBepxHocrHbrx cro€e npu xr{Mr4Ko-Tepuuvecrofi

I-{eueuraqua. HurpoIIeMeHrarJprfl. AsoruponaHue. [ra$SysraoHHaf, MeraJrJrr43 a\u*
14. Aruouusuit u ero crrJraBrr. lypanroMr4Hbr. curyrrruurr.

15. TexHonorr.r-{ repuuuecrofi o6pa6ou<u araJr?r. orxur nepBoro

foMoreHI43aIIuoHHbIfr otxltl, peKpllcraJrnr43arlr4oHunfi orxlrr r4 orxur nJr_f,

Hanp-fi]KeHrafi. OrNur Bropofo poAa (nepexpracr€LnJru3aqraoHHrrft) nolHufi
uenonnrrfi orxr4f, cQepou4alrHrrfi oT>t<I4f, H3OTepMII.{ecKI,Ifi

Hopuanra3allpl.f,. 3aralxa (nrr6op reMneparypbr HarpeBa noA 3aKEUrKy, BpeM,

HalpeBa, oKHcJIeHI{e u o6egyrJlepo)KlrBaHl,Ie craJrr{ [pr4 HafpeBe, oxJra)KAaroque

cpeAbl ,qnfl 3aK€uIKI4, ITpOKaJII4BaeMOCTb CTaJI?r, BHyrpeHHee Hanp fl>KeHVrflr CUOCO6U

saranr<u). Ornycr< gaxaneHHofi craJrr{ (Hnsxufi, cpe4Hrafi, nrrcoxufi).
flonepxHocrHa{ 3aKaJIKa c BblcoKoqacrorHbrM HarpeBoM kr c ra3oIUraMeHHbrM

HafpeBoM.

16. TepurzuecKoe o6opy4onaHl4e. lleqra. Marepuaru Ans nocrpofircz ne.refi.
Tonruso I{ 3neKTpu'recKufi Hcror{HI{K TerrJIa .qJI{ TepMr4rrecKI4x ue.reff. Vcrauonru
AJIf, CKOPOCTHOfO HAfPCBA TBI{. 3AXAIO'{HIIC 6ArrrH V BAHHbI, XOJIOAI4JIbHbIE

MaIunHbI' o6opyAoBaHlre AJIf, [paBKI4 14 orrucrKr{ AeraJrefi, upu6opbr AJrs renJroBoro
KOHTpOJTfl r4 pefynnpoBaHH{.

17. cranu I{ clJraBbr c oco6rrrrar,r Sasu.recKr4Mr4 csoftcreaN4r,r.

xJraAHoJroMKocru. Haxlen

o6pa6ou<e.

poAa:

AHflTVIfl,

OT)KAf,

OT)KI{f.



18. Cnlaerr )KeJIe3a c yrnepoAoM. Xereso. flraarpanaua cocro.rrHrrr crrJraBoB

xeJle3a c yDlepolou. BlusHI{e yrnepoAa, nocrof,HHhrx rrpr4Mecefi r4 Jrerrrpy}oqr4x

3JIeMeHToB Ha csoficrsa cranu. Klaccz$LrKar\Lrfl u MapKrzpoBKa craJrr4. Cratru
o0rllefo H€BHaqeHI{f,.

19. TepuouexaHklqecKat o6pa6orxa. CrpyxrypHue r{3MeHeHr4.s npr4 ropx.refi

4eQopvraqrau. BucoKoreMlleparypHa.rr (BTMO) Lr Hr43KoreMrreparypHa{ (HTMO)
TepMoMexaHr4rrecKa.rr o6pa6orr<a.

20. CuequanbHble crIJIaBbI vt crurv, KoHcrpyr<rlr4oHHbre craJru (uerueurupyeMbre,

yJlyr{trIaeMble, Ipy}KHHHbIe' UapI4KoIIOAIII{IHI4KOBbIe, anrOuarHue.) CranZ U

crIJIaBbI c oco6uirau SrzsuvecKllMlr csoficreauu (vrarHrErornep4bre, MarHI4ToMf,rKI,re

c BbIcoKLIM 3neKTpoconporl4BileHHeM, c oco6uuu TelJroBbrMr4 u ylpyfr4Mr,r

cnoficrnaua).

21. I-{aernrte MeTaIIJIbI vr ctIJIaBbr. Meru kr ee crrJraBbr. IlaryHr,r, 6pou:rr,
€UIJIIoMI{Huitu ero crIJIaBu. [ypalroMlrHbr. Cunyl.rzHrr. Turag H ero crrJraBbr.


