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1. KPATKA'

MarepHaloBeAeHr{e

XAPAKTEPI{CTI,IKA IIP OTPAMMbI

OONACTb HAVKZ 14 TexHLIKtI, 3aHLrMalOUJaflCfl

KoMrrJreKcoM csoficre rrvreMpa":pa6orxofi HoBbrx Marepr4€uroB c 3aAaHHbrM
ycraHoBnelg'Lra Syn4arr,reHT€LllbHbrx 3aKoHoMepnocrefi Blrufl]Hr4fl, cocTaBa, cTpyKTypbr,
TexHoJIorr{LI, a rarcKe 3KcrrJryararlrloHHbrx u Apyrr,rx Sarropon Ha cnoficrsa
Marepl4iulos. MexAl4cllurlnunapnrtfi xapaKTep HayKr{ o MarepzaJrax o6yclorteu
Heo6xo4raMocrbrc) o6ecue.Iurr HayqHo'Texnu.recrufi rrporpecc H ycrofivznoe
p€t3BI4TI4e pa3HhIX orpaclefi [poMblllneHHocrr4 kr crpol4TenbcrBa 3a cr{er
Irpr{MeHeHr4r HoBhIX nucoroeS$exrnnuux Marepr{zrJroB TIOBbIIUEHHOI4
SKcrlnyaraquonnofi HaAelKHocrtr, I4HTeHcLrBHhrx H eneproc6eperarorrlgx
TexHoJrof uit, p acttupeHufl Lr coBeprueHcrBoBaHprs cbrpbesofi 6asrr.

OcHoeuofi qenrro BcryrllrreJlbHoro gK3aMeHa B aclxpaHTypy rro cnequamsofi
AI{crII4rIn[He IIo uayvHofi crrellu€ulbHocrr4 2.6.7- MarepzanoBeAeHge
(npovruurJreHHocrb) xnrxerct BbrrBJreHr,re 3HaHuit u KoMrrereHqufi e cne.{yrorqr4x
o6nacrqx:
1. TeopernvecKue H gKcnepllMeHT€rJrbHbre r.rccJreAoB an:as, SyH4avreHT€urbHhrx
cs-f,sefi cocraBa I4 crpyKTyphl Marepr4anoB c KoMnneKcoM {nsuxo-vrexaHrrqecKux r4

3KcnnyaraIII{oHHbIx csoficrB c Ilenbro o6ecneqeHus, Hailqt1Hocr}r r4 .rloJrroBer{Hocrg
Marepu€uon u za4elr,rfi .

2. TeoperrlvecKne u 3KcrIepHMeHT€LnbHbre rlccneAoBa:nvrfl., no3BoJlgroulr4e
BbIflBI{Tb BlruflHkre MuKpo- u HaHoMacrura6os Ha. MexaHlrqecKLre, Susx.recrze,
rloBepxHocrHble I4 Apyrl4e cnoficrsa MareplrrrJroB, B3auMo4eficrnw Marepz€rrroB c
oKpy)Kalorqe fi cpe4ofi , elerrpoMarHxTHbrM Lr3ryqeHr.reM r.r rroroKaMr4.
3. VcraHonrteHlle 3aKoHoMepnocrefi u Kpkrrepr.reB orIeHKr4 pa3pyrxeHzt
Marepr{€rnoB or Aeftcrsus MexaHulrecKr{x Harpy3oK r{ BHelrHefi cpe4u.
4. Cnoco6Hocrblo I{cnoJlb3oBarb coBpeMeHHbre MeroAhr u3;"lrcHvrfl, alaJrpr3a Lr
o6o6n1eHvrfl HayrrHo-TexHl4qecrofi xnQopl,raul{Lr lto reMarLIKe I{ccJreAoB alprfl,) a.,

TaKXe, cnoco6gocrblo BecrI4 rloxcK no reMaraKe prccJre4onaHaft , aHaJrkr3?rpoBarb,
cl'IcreMarll3llpoBarr u o6o6ularb raHQopuaqlrro H3 111o6alrgofi KoMrrbrorepuofi
CETH.



2. COAEPXTAHI,IE PA3AEJIOB IIPOIPAMMbI BCTYTII4TEJIbHOTO
SK3AMEHA B ACIII4PAHTYPY

1. ME TA]IJTNqECROE COC TOflHNE.
KPN C TAJUTN qE C R OE C TP OE HN E ME TAJIJI O B1' 1' ocnoBHhle TLITIrI xI4MHrIecK ofr, cr,xsuB TBepAhrx reJrax. oco6eHnocrr4Mera[ruqecKofo cocrotHl4-fl BelrlecrBa; Meranlhl B nepr4oA[qecKofi c1acrevre !.I4'Men'qeJIeeBa' 3ne*poHHoe crpoeH[e r4 Qz:avecxae ceoficrBa Mer€urJroB.1'2' Kpacr€uuulqecKoe crpoeHl.e Mer€LJrros. Tunr{rrHhre Kpr4cr€LJlnlzrrrecKr4epemerKl, Mer€LIIJIoB, roeSSuI{kIeHT KoMrIaKTHocrLr yrraKoBKLr, KoopAr4Haru4oHHoeql4cno' Kpacrannorpa@z'recKl4 e LIHAeKchr rrJro cKo cr efi u uanpaereHufi sry6rE'recrofi u rercaroHuulbHofi peurerrax. Ana3orpofir.{ cnoficrs Kp'cr€urJroB.

2. @A3bI N @A3OBhIE PABHOBECN,fl B
ME TA]IJT N q E C KNX C NJIAB AXz 1. TeepAhre pacrBophr 3aMerrleHlrr, BHeAp eHufl pr Bbrq'rra*vrs..

vnopa4oqeHHble TBepAhIe pacrBopbr. 3nenrpoHHbre coeAr4HeHUX, sasrr Jlaneca,tr-Qasn, Sa:u BHeApeHur.
2'2'frpanrlno Sa^:. luarparraMhl cocro flH'flAeofisrrx n rpofrnrrx cucreM cHerIpepbIBHhIM p'f,AoM TBepAbIX pacrBopoB, c oBTeKTuqecKr.Mr,r,
nepLITeKTHqecKI4MI4 LI MoHoreKTI4qecKI4Mr4 paBHo BecLrflM:Ir,c KoHI-pygHTHo uI4HKoHlpySHTHo [naB.rrquMr{c.f, npoMexyrorrHbrMu Sa:aua, , ,rorr"onop6z:rraonaKoMrIoHeHros' tr4cuoJIE3oBaHI.e reoMerpz.recKofi TepMoAr'H aM."Ku AIrfl aHaJru3a
AI4alpaMM cocro-'Hrls' offi roH eHvIfl or paBHoB e cnfl rrpr4 Kpr4 crannr.3 arlprr'crrJIaBOB B CLrCTeMax pa3HOfO TI4na.

orzBaKaHcufi . KouuneKchl ((BaKaHcr{, - rrpr4MecHrrfi arou>>. flone4enue saKalcuirrlpu 3aK€LJIKe Lr oT)KLIfe MeT€uIJra.

3'1' To'{eqH6Ie 4eSexrrr. Baxancz' r{ Mexy3eJrbHbre aroMhr. pasHosecHas

:::::jl,T";l::"""ux 4eSerroa. O6pa:oBaHr{e Lr M'tpar{ Lrn BaKa*cuir u

3 .2. [ucnoKarluu. Bexrop Eroprepca Ar4cJroKauzfi . flnorHocrb 4ucnoxaqufr .Kpaeaax' BI4HT.B€,I I4 cMeIIIeHHafl AucnoKarlulr. cro*xe HLre ulepelon3 a'ueAr{cnoKarlnft . lloporr4 Ha,{r4 cJroKar{Hxx. llone Halprx( esuitLr IHepru{.s
AHcnoKarJHz' vupyroe B3al4Mo4efi crnue Ar4cnoK aiun. llonnrre u qacrr4 qHhre
'{HcJIoKaI{uu' fiucnoKall,lt4 peaKIILII4. .{eSerrrr yrraKoBKr.r. {racnoraquu Jlo^aep-Korper''a' llouepevHoe cKoJIbxeHLr e pacrrHyrbrx Ar{cnoxaqnfi . 3 apox4enze
Ar{cnoKarlnfi. Pa3raHo)KeHkre Ar.cJroKarlwit, uc.tounux @paurca_pn4a. cwtaflafi eplca-Ha- 6appo. B sazMo4efi crnu e Ar4 cnoK ar\uiru [pr4MecHhrx aroMoB.Aruoc$epu KorpeJrJra, cnyrca u cy:yxrz. 4""x"rrr4e Aucrroraqnfi caruocSepaura.

]'-3' 
fnanrrlbr 3epeu n cy6sepeu. fpaHurlhr HaKJroHa z Kprr e*prs.ManoymoBhre r{ BbrcoKoyrnoBhre rpaHr.rrlbr. peurerra y3noB coB[aAeHrrr.3epHorpaHr{qHhre Ar.rcJroKarILrH u cryneH'Kz. Murpaq nfl rpa'ur\ vr3epHolpaHr'qHoe [pocK€rJrb3hrBaHue. Braauo4eficrsue rpaHr4r{ 3epeH clpr4MecHbrMr4 aroMaMz. rlo4nnnx{Hocrb lpaHkrr{ p€BHOfO TL[ra.



4. 1 . 3axonu 4uSS y3upr. Carvro4z$Sy:ua. Mexanzsrvru 4nSQ y 3Lrv.

TerraneparypHas.3aBvrar.rMocrb roe$Snqr4e*ra ara$tpy:uu. Peruenue ypaBHesuir

au$Sy:rzu. 3SQeru Kzpren.qarrna. [n$Sy:urf, Bo BHeIITHLIX cLIJIoBbIX rlorlf,x.

fn$$y:ur no AHcJIoKaIILIIM I{ rpaHuIIaM 3epeH.

5. CTPOEHNE METAJI]INqECKNX PACNJIABOB N
RP N C TA]IJI N 3AUN,fl C ruIAB O B

4.,UNAAY3Nfl B METAJI]IAX U CruIABAX

5.1. CrpyKrypa H csoficrsa )Kr{AKr4x Mer€LrrJroB. ZsrvreHeHue $u:uvecKux
cBorlcTB npr{ [naBJreHull LI KprlcTanlru3arlvrvr, pe3ynbTaTbl cTpyKTypHbIX

rrccJr eAoB asuit xtlrAKlax paclnaBoB.
5.2. forraofeHHoe u rereporeHHoe 3apox(AeHr4e KpucraJrJroB, KprlTuqecrufi
p a3Mep 3apoAbrrua. Cxopocrb pocra KplrcraJrJruqecKr..Ix :apo4uruefi .

5. 3 . Koe$Snquenr pacnpeAeneHr4t. 3ounas oqucrKa. KoHqeHrpaqrroHHoe
ilepeoxnaKAeHrle. fl'aevcras, ri AeHApraTHa{ $opir,ru pocra KpI{craJInoB.
P acupe4eJreHlre gJreMeHToB rro c eqeHlrro AeHApLrrHoro Kpr{craJrn a.

5 . 4. SsreKTurrecKar Kplrcrul[n usa:,Jtus. Crpoenue sBTeKTHrrecKr{x roronufi.
5 . 5 . B nprsHr{e cKopocrr.r Kpucr€rJrn usarlr4pr Ha crpoeHue crrJraBon. O6p a:oBaHI4 e

ueracra6 r{JrbHbrx $ as npu KplrcraJrnr 43a:qlztvr. Merannyprkrr rpaHyn,
6erau$Sy3lroHHar KplrcraJrn u3arltrfl. MerarrurlrecKrre creKJra.

5.6. CrpoeHr{e MerzlJrJrnrrecKoro cJrr4TKa. Moara$nqr4poBaHlre crpyKTypbl
Jrr4Tbrx crrJraBoB. 3onzurrnas H MecrHar nlrKBarlr{f,.

5.7. HeuerarJruqecKlre BKJrrorreHur Lr r€r3br B cJrurKe. I4cro.IHurlt
HeMer€LrrJrr{qecKr{x BKJrroqeHzfi, Qopvu4poBaHue ux rrpu KprrcraJlnvr3a\vrr4 cJIHTKoB.

flone4enue HeMer€urJrlrqecKr4x BKJrrcrreHuit rtpu ropxuefi u xonoAHofi 4eSopMar\vu
MerarrJra. B r'uslg.ue HeMer€LrrJruqecKZX BKJrrorreH ufi. ua MexaHHrIe cKue H

$usravecrue ceoficrBa crrJraBoB.

5.8. MeroAbr nony^{enufl, MoHoKpr{crErJrJroB u3 pacnnaBa.

6. TEPMOMEXAHNqECRAfl OEPAEOTRA
6. 1. CrpyKrypHbre r{3MeHeHr4r [pr.r ropsvefi 4eSopMarluu. [zHarr,rn.recKat
rloJrprf oHlrgalqurvrAnlaav'vrqecKarpeKpr4cr€rJrJrn3ar\vrfl ..Bosnparn
p e Kp r{crzur nvr3arJr4fl , rro c Jr e ropxv efi g e Q oprra aqra rE.

6. 2 . B rrc oKoreMrrep ary pnan (B TMO) r4 Hra3KoreMrreparypnax (HTMO)
repMoMexaHr4qecK€ur o6pa6orr<a. TepuouexaHr{qecrar o6pa6orKa c 4eSopua\uefi.
Bo BpeMr rrepnxrHoro [peBparrleHr{.fl. TepuonrexaHr{rrecKax o6pa6orrca

AlrcnepcuoHHo-TBepAeroqux crrJraBoB

7. TEXHOJIOTNN TEPMNqECKOIZ OEPAEOTKTI
7.1. CoepeMeHHoe o6opy4onaHr4e Anq 3aKalKr{, or)Krrra, orrrycKa, xrrMI4Ko-
repMlzqecrofi u Apyrl4x BHAoB TepMuqecrofi o6pa6orru crarefi Lr rIBerHbIX
CIIJIABOB.

7.2. Arperarbl HerlpepbrBHoro orxtura r4 3aKaJrKu. Asrorvrarvr3ar\Lrfl. noJlHofo
quKna repMuqecrofi o6pa6omu.
7 . 3 . Cuo co6rr gocr r4)KeHtrfl, Bbrc oKr4x cKopocrefi narpera, Oxlax4 eHkrfl,

usp'ermir rIpI4 repMuqecrofi o6pa6orre. BnyrpeHHlre HarpnKeHux ra geSopMaIIHt
uziler'uir rppr repMra.recrofi o6pa6orre.
7.4.HarpeB rpr4 TepMr{qecrofi o6pa6orre ns4eruft B 3arrlLrrHbrx cpeAax r{



BaKyyMe.

s. ynPyrA.fl n ruIAC Tnq E CKAfl rE @ OPMAIInfl . PA3PYIIIE HnE.
8. 1. [HarpaMMbI 4e$oprr,raquu MoHo- u IISJI]IKp?IST€uIJISB. Cucreuu
cKoJrbx{eHux. [esopMarlr4oHHoe ylpoqHeHue; BJII{-f,HI4e Ha Hefo TeMIIepaTypbI t4

cKopocrr4 Ae oopMarl vrr4. T eopv[, npeAeJra reKyqecru. 3 S Serr E ayuruHf epa.

8.2. @nsuqecrnfi LI TeXHLIqecKI{fr cMbIcJI ocHoBHbIX MeXaHuqecKI{X

xap aKTepI4CTI{K MerarIJIa.

8.3. YupoqHeHI,Ie npn o6pa:oBaHLII,I rBepAbIX pacrBopoB LI rpu BbIAeJIeHLIII

us6rrro.{Hrrx Sa: (rorepenrHbrx pr HeKorepenrnux). Blururue pa3Mepa 3epHa Ha

MexaHr4rrecKlle cBoficrBa. CnepxnlacrrlrlHocm. Heynpyrocrb. BuyrpeuHee

TpeHr{e.

8.4. XpyuKoe I4 Bt3Koe pa3pylueHne. Cxelubl 3apoxcAeHl4rl TpeIIII4H'

PacupocrpaHeHlIe rpeII{I4H npl4 xpynKoM LI Bfl3KoM pa3pylueHuu. llopor
xJraAHoJIoMKocrI4. llpupo4a xJIaAHoJIoMKocTLI MeTaiIJIoB c O$t-peulerKofi'
CrpoeHue Ia3JIoMoB.

8. 5. XapolpotlHocTr. CraAuu [on3yrlecru. Pelarc ca\vIfl' naupaxennfi '

,{4rarenuruu [poqHocTb. Blusnue cocTaBa I'1 cTpyKTypbl cnJIaBoB Ha

x(aponporrHocTb.
8.6. VcranocrHaf, [porrHocm. [narpaMMbr ycr€rnocru. MexaHLI3M ycr€tllocrll.

@anroprr, BJrr4J{roilIv1e Haycranocrgya rlon31rrlecrb. Konrarfiruul ycraJlocrb.

9. N P OM bI IIIJI E H H bI E C ruIAB bI. O C H O B bI JI E T N P O BA H N.fl ,

T E p M 14 rI E C K O IV O E PA E O TRII : C B O IV C T B A, O EII AC T n
NPNMEHEHNfl

9.1. YrnepoAl{cTarl cT€LJIb. <<Kunsque)' ((nonycrloKofiHble)> Ia crloKofinrre>>

craJrlr. HnsrolernpoBaHHbre cr€rJrLr rroBbrrrreHHofi [po.{Hocru. KoucrpyrqLIoHHble

rroBepxHocTHo-yupoqHteMble cT€I[rI. KoncrpyrquoHHble ylyqmaeMble cTzIIII4'

flpyxuHnbre r{ r{3Hococrofirue craIrfi.IllraN{uosble cr€IJII{ 4lx ropxuefi u

xono,{Hofi IIITaMnoBrn. I4ncrpyMeHT€LIIbHbIe cTaJIvI Anfl' pexyqelo I4

r43MepHTeJIbHoro LIHcTpyMeHTa. EblcTpope)Kylrlne cT€UIu. Tnepglte cIIJIaBbI'

XaponpoqHbre S cppuro -[epnlrrHbre, M apreHcLITHbIe v ay cr eHIdTHbIe crzulll.

Hepxanerculrle Seppururre u aycreHr{rnble craJIIa. Oxalunocroft KI4e cr€L[u.

r{yryHn, MoluQuqupoBaHlle qyryHoB.

9.2. Axtonlranzfi pr ero cnJraBbr. Turan pI ero clJIaBbI. MeAr n ee cIrJIaBbI.

Hrarenr r4 ero crrJraBbr. Marunfi ra efo cIInaBbI. CnrasH Ha ocgoBe ryro[naBKLIX

MeriluroB (Mo, W, Nb, Cr). Ilranx, cBr{HerI, oJIoBo H I4x crIJIaBbI. ClnaBbI Ha

ocHoBe 6naropo4Hbrx Mer€urlon. Ypan H ero crIJIaBbI. Cnlanu peAKI4x MeruLJIJIoB.

9.3. CunaBbr c oco6brMll Srarnuecrulvrr,t csoficrBaMrl: BbIcoKr{M I4 HI43K}IM

3neKTpocolp oTLrBneHueM, Maf HuTHo-TBepAbIe I{ MaTHLITHO-M'| KI4 e cT aJIId kI

crrJraBbr, crrJraBbr c oco6rtuu yrrpyrllwvr v reIrJIoBbIMrI cBoficrBaMLI'

CnepxnpoBoAtnlge cIIJIaBbI. KpNOreuHbIe ST€LJII{ X cIIJIaBbI.

9.4. Kol,rIIo3pII{uoHHbIe MaTepu€ulbl: apMI4poBaHHbIe' BoJIoKHaMU'

AnclepcHoylpot{HeHHbre crrJIaBbI LT ClJIaBbI, ilOnytleHHble KpLICTAJI[lr1r3AI\Zr1i1r

pacIInaBa.



3. BOIIPOCbI NJIflBCTYIINTEJIbHOTO IICIbITAHI{fl B
ACTII4PAHTYPY

1. 3aAaqra ro noBbllrleHuro Kar{ecrBa, Ha,46xHocr}I I{ AonroBerrHocrpl Aeraneft

Marrrr4H rI HHCTpyMeHTOB.

Z. Cnraerr xreJre3a c yrnepoAoM. Xereso. ,{uarpair,tua cocrotHl,It crIJIaBoB

x(eJre3a c yrirepoAoM. BlHsHue yrnepoAa, rlocro.f,HHblx npuMecefi I4 nerl{pyIoIIIHX

3JreMeHToB Ha ceoficrsa craJru. KnaccnSuKalllls v MapKIapoBKa crzt[]I. Cranu

o6rqero Ha3uarleHrax. 9yrYnrt.

3. Taran H ero crIJIaBbI.

4. Arouso-KplrcraJlnuqecKoe crpoeHr4e MeraJInoB. MerallH vr HeMeraIIJIhr.

KpncrartrluqecKoe cTpoeune MeTaIIJIoB. KpucT€uIJIu3aqI{{. .{eSerru

Kpr{craJrnu.{ecrofi peruerxH B peaJrbHblx KpI{cr€uIJIax. llpenparqelHvfl' n reepAov

cocro-trHl,Iu. lloruauopSN:u. MarnerusNa.

5. MeroArr rrccJreAoBa1vrfl. MerrurJroB. Cseroeas MuKpocKorluf,. 3nercrpoHHax

MrrKpocKorrrf,. Pesrrenocrpyxrypnrrfi aHaJIE3. Jloxanrnrrft alr.urvr3 cocraBa rro

gneKTpoHHbrM c[eKTpaM. MeroArr LI3MepeHI,Ifl MexaH[rrecKl4x ceoficre.

Craru.{ecK}r e r4 AnHaMr{qecKr4e r{crrblTaHux. I4:ruepeHl4e rnepAocrn.

6. KoncrpyrquoHHble cT€LJIII (r{e*reurupyeMble, yn1n{ruaeMble' rpyxl4HHble'

IUapHKOnOAIrrLInHlrKoBbIe, aBToMarHbIe.

7. Crpoenue cilnaBoB. @asH B crrJraBax. ,{raarpauMa cocrofl:nvrfl. OcnosHrre

Ttrrrbr AHalpaMM cocrorHl4fl. OcnoeHrre rHrIbI .[uarpaMM cocro-sHufl

AByxKoMnoHeHTHbIX cnJraBoB. Cegsr MexAy ceoficrsalvlu crIJIaBoB tr rLIfIoM

AHafpaMMbI cocToqHl4{.

8. TepuonaexaHr4r{ecKar o6pa6orra. Crpymypnrre I43MeHeHI{{ rpu ropxuefi

geSopNaarluu. BrrcoKoreMrreparypHar (BTMO) LI Hl{3KoreMrleparypHaf, (HTMO)

TepMoMexaHutlecK€lq o6pa6orra.

g. LlircrpyrvreHruurbHbre cr€LJrH (4nr pexyllux lIHcrpyMeHToB, 6ucrpopexyull4e,

ilrrfl ruTaMIroB XonoAHoro .{eQopNaupoBaHut, Am lzrefinux upecc$oprvr, ilnfl

H3MepHreJIbHbIX HHcrpyMenron).



10. Mexanu.{ecKr.re csoficrsa Mer€rrrJroB. Ynpyrax kr rfiracrvrtlecKat 4e$oprvraqua.

Xpyur<oe vr Br3Koe pa3pyrxeHue. llopor xJIaAHoJroMKocrI4. Haxnen v

p e Kp r{ c T€IJI Jrv3a[\us..

11. MeAr u ed cnranu. Jlarynu, 6ponsu.

12. Teopux repMr{qecrofi o6pa6omu vr AvrarpaMMa cocrofllevrs. OcnosHrre BVAII

repruruuecxofi o6pa6orrul cr€uru. O6pasonanrae aycre]c,ura vr3 nepJII4Ta v pocr

aycreHr4rHoro 3epHa rrpr4 Harpese. Pocr aycreHl{ra vr BJruflHue ero na Seppzmo-

rleMeHrlrrHyro cMecb rrpu oxJraxAeHLrE. lleprur. Cop6rar. Tpocrur. Fefinur.

MaprencxrHoe rrpeBpaqeHrae aycreHlrra. llpenparrleHr{e rrpu orrlycKe 3aKalleHnofi

CT€IIIH.

13. Xuuuro-TepMr4rrecK€rr o6pa6orrca. 3aronouepHocrrl rl3MeHeHH{ cocraBa u

crpyKrypbr rroBepxHocrHbrx cro6s rtpu xuMuKo-Tepuuuecrofi o6pa6ome.

If euenraqrax. HurporleMeHrarlu-f, . AgorupoBaHpre. Av 0 QysuoHHat MerELIIJIH3 alg:z'fl.

14. A.urouuHuit u efo c[JIaBu. lypanIoMLIHbI. CzlyuuHrr.

15. TexHolorzs repuuuecxofi o6pa6omu crlTrkr. Orxur repBoro poAa:

roMoreHu3arlraoHHbrfi orxnl, peKpr4 cranJlll3alluoHnufr orxl4r LI oDKrar Anfl. cwflTvrfl

Harrpf,xceHnfi. Orxur BToporo poAa (ueperpNcr€rJrJru3arluounufi) uonnrrft orxuf,

nenonnrrfi onxnf, cSepou4anrHrrfi orxllr, u3orepMllqecrcuft orxcllr.

Hopua-rru3arlrlr. 3ararrca (err6op reMreparypbr HarpeBa rIoA 3aKaIIKy, BpeMt

HarpeBa, oKr{cJreH?re H o6esyrnepoxuBaHlle craJrvr [ptr HarpeBe, oxJlantAaloq]Ie

cpeAbr An{ 3aKaJrKLr, npoKiIJII{BaeMocTb cT€lJrLr, BHyTpeHHee Hanpfl)rre:c.Lr',., cuoco6rt

:axanru). Oruycx :axarensofi cr€L[rl (HIa:rzfi, cpeguuit, nucorufi).

flonepxHocrHa{ 3aKilrrKa c BhrcoKor{acrorHbrM HarpeBoM ,r c ra3orIJIaMeHHbIM

HafpeBoM.

1,6. Tepl,ruvecKoe o6opy4oranure. IIe.{z. Marepuarrr Anr nocrpoftr<u ne.Iefi.

Tonlnno H SneKTpra.recrnfi I4cror{HI4K TeIrJIa Ans repMlrqecKllx neqefi. VcraHoel<ll

Anr cKopocrHoro HarpeBa TBr{. 3arcaro.{Hsre 6anxu v BaHHbr, xonoAI{JIbHbIe

MarrrnHbr. O6opyaoBaHlre AJrf npaBKr4 Lr oqucrKlr Aer€rnefi, npH6opbl An.u rerlJloBoro

KOHTpOnfl H pefynupoBaHr4r.

17. Cranra r4 clJraBbr c oco6rruz SusnuecKlrMr{ csoficrsaNrra.



18. CrtrasH )KeJre3a c yrnepoAoM. Xereso. fiuarpaivrnra cocrorHur clnaBoB

xene3a c yrnepoAoM. BluxHue yrnepoAa, rrocrorHHbrx [pr.rMecefi Lr nerLIpyrorTll{x

3JreMeHToB Ha csoficrna cr€uru. Knaccu$vrKar\ufl, vr MapKupoBKa cr€uur. Crzurz

o6urero Ha3HaqeHr4{.

19. TeprraouexaHlrlrecKa{ o6pa6orra. CrpyrrypHue a3MeHeHHr rrpu ropruefi

4e$oprraaqnn. BncoKoreMreparypnafl, (BTMO) Lr Hrd3KoreMrreparypnar (HTMO)

TepMoMexaHur{ecKzrr o6pa6oma.

20. CneqnanbHbre crrJraBbr 14 craJrkr. KoHcrpyr<rlrroHHbre crarrvr (uevreHuapyeMbre,

ynyqnaeMbre, upy)Kr{Hnbre, ruapuKorloAlrrlrrrHl4KoBbre, anrouarnrre.) Cranv u

crIJIaBbI c oco6uuu Sz:nuecKuMn ceoficrsanru (vrarnurorndpAbre, MafHlrroMrrrKLre

c BbIcoKLIM gneKTpoconporlrBJreHr{eM, c oco6rruz rertnoBbrMll v y[pyrLrMlr

csoficrnarvru).

21. I{eerHue Mer€LrrJrbr 14 crrJraBbr. MeAr u ee crrJraBbr. Jlarynn, 6poneu,

uuIJIroMI{Huit u ero c[naBu. lypanroMr{Hbr. Cunyvrunsr. Turan Lr ero crrJraBbr.



4. TPE F OB ATgIVIfl .K C OAE PIKAHI'IIO II O O O PMJIEHI4IO
PEOEPATA

B rou clyrrae, ecJII4 y KaHALIAATa B aclll4paHTbl ner uy6nuxa\nfi' IIO TeMe

6ynyrqeft AuccepTarlraonnoirpa6oru, err,ry neo6*ol"*o cocTaBI4Tb BcTynurelsnrrfi

pl6.pur. Tevra peSepara onpeAen{erct 6y4yrquu pyKoBoAlIreJIeM

.4HCcepraquonHofi pu6ot"t. Bcryuurelrsufi peoepar IIo cneIII4ZtlIbHOCTI4 AOJIX{eH

HOCHTb trccJreAoBaTeJrbcKlrfi xaparrep. on oQoprr'rnreTc{ B BI4Ae oqepKa O6lerrtotr't

20-25 cTpaHurl MarullHotll{cHoro TeKcTa. B nelyt Aon)KHbI coAepxaTbcf, pa3BepHyToe

o6ocHosaHr4e TeMbI, o6sop nIITepaTypbI IIo [peAMeTy c cooTBeTcTByrcIqVM

o6o6qenraenr y' nocranosrofi Lt.CJleAoBarelrcr<ofi 3aI.AqI4, I4CCJI.AOBaT.JIb.K'UI

rracTb - aHaJII{3 Sarua.recKoro MaTepI4€uIa,3aKJIIoqeHLIe, cyMMl{pyfoqee pe3yJIbTaTbI

alaJrkr3a, rrp aBr4JrbH o o s opN,rn e nnrrfi H ayffrrrft arrrrap aT.

B pe6epare aBrop AonxeH od"upy*"t" qerKoe II.HI4MaHI'I. npo6neurr'

3HaHlre AI4cKyOcI4oHHbIX BoIIpocoB, cBt3aHHbIx c uefi, yMeHI'Ie uo46upam vr

rrpoaHzUII43HpoBaTb Qaxrzvecrufi MaTepI{€uI' yMeH}Ie cAenaTb V3 Hero

o6ocnosaHHble BbIBOAbI, HaMeTLITb nepcneKTl{By A€ulbHefiUlero I4ccneAoBaHVs"

Pa$ora AoJrXHa I{MeTb IIoJIfl (cnepxy, cneBa - 
2,5: clpaBa' BHI{3y - 

2'0)'

OpueHraqut: KHll1xHat, BbIp aBHv]Ba.givre IIo ilIl{praxe' lllpuor: pasrrlep (rernr) - 14'

rrrr - Times New Roman. I,IHrepnan reKcra: oAr4HapHblft. A6gaIIHbIfi orcryn" I,25'

CrpaHgrlrr HyMepyloTcs. flepenocu He AonycKalorcf' Pucynrz' rpaSurn v

ra6luqu Aonx{HbI 6116 BbItIoJIHeHbI B llpolpaMMe MS Word znra MS Excel LI He

BbrXo,{tITb 3a IIapaMeTpbI cTpaHI4IIbI. HassaHue I4 HoMepa pIlcyHKoB yKa3bIBaIoTct

11oA pr.rcyHKaMu, 11a3BaHvIt V HoMepa Ta6[I4II HaA Ta6nuIIaMu' (Doptuylrt

BbrrroJrHrrorcfl n MS Equation. peoepar o6sgarenbHo AoJrxreH coAepxarb crrncoK

Jrr4TepaTypbl H cHoCKI4 Ha III,ITIIpyerrarrfi MaTep[an' paCIIOJIOI{eHH6Ie IIo TeKCTy'

Co.4epXaHHe AOn111HO lIMeTb BBeAeHlle, HSCKOJI6KO pa3AenOB I41rvr fJIaB'

3AKJIIOIIEHI4E.

KPT4TEPI{}I OUEHKI4 PE3yJIbTATOB SK3AMEHA

Oruerrca ((oTILItIHo)) BbIcTaBJIteTcf, rlpu rny6oron'r vr [porIHoM ycBoeH]II4

npglpaMMHoro MaTepl,I€ila, uCqepnbIBaAII{eM }I3JIOXSHIIU' B OrneTe yBt3bIBaeTCt

Teopnr c npaKTHKofi, rloKa3blBaeTcs 3HaKoMcTBo c MoHorpaol{qecKofi

nr4reparypofi.
Oruerxa ((XOpOuo)> BbIcTaBJIteTCt npu TBepAOM 3lnanvlvl [porpaMMHoro

MaTepI4aJIa, 3K3aMenyeurrfi He AoIIycKaeT cyIqecTBeHHbIX HeToqHoCTefi B oTBeTe Ha

Borrpoc.
Oruerra (yAoBneTBopI{TeJIbHo)) BbIcTaBJIfleTcs rtpn 3HaHI{'tx ToJIbKo

OCHOBHOIO MaTep14€111, H€ ycBOeH14I4 ef6 AeTaJIefi' AOIIyqeHUI{ B OTBeTe

HeToqHocTefi, HeAocTaTorIHO IIpaBunbHbIX $opMynI4poBKaX ocHoBHbIX 3aKoHoB I4

rrpaBlln.
Oruerra (HeyAoBJIeTBOpuTeJIbHO) BbIcTaBIseTCt rrpu OTCyTCTBI4II 3rrArl.nI4

3HarruTeJlbHofi TIACTzI IIpOTpaMMHOTO MaTepI4tUIa Ll AOIIyUIeHI{?I CyqecTBeHHbIx

olur{60K.

3.
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