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1. I{e"uu n 3aAaqu ocBoeHus Ar{cqrrrJrnHu (uogy.un)
Tepruuuecxuit' anattus u s 2r BeKe rlporoJDr(aer ocraBaTbcrr oAHI4M u3 rlaBHefrrlrr4x MeroAoB

Su:zro-xrzMl4rIecKofo aHanLI3a. JIa6c,paropirr.r fro LrccJreAoBaHl4ro MHHep,anbHofo cocraBa
lpllpoAHblx o6lexroB, crpol{TeJlbnbx Marepl{anoB ocHarreHbr coBpeMennoif amraparyp( >fi o.nsrIpoBe/IeHI{s repMuqecKofo aEa|rtr3a. Tepuuuecxwfr. ana:l.uz, HapflAy c pegTfeHotfasoerru,^nupo*o
I4crlonb3yercr B HI4I4 r{ Haf{Hbrx Uer{Tpax rto rz3yr{eHr{io KepHa. np" [octpoeHr{u 1pa:onrrx
IHA|PAMM TEPMI.{qECKUfr AAAITUZ f,BJIflETC[ OAHI4M I,I3 OCIJOBHbIX.

Ife"nrro u3yqeHr.r{ rrzcrlr4rrnr,rHu <TeprruqecKzfi alarr*3>> sBrr'ercs.
TepMllrqecKof o aHaJIH3a K r.i3f{eHHro pa3nr4qnnx o6rerroe.

3anaqu:
' QoplrupoBaHlre cncreMbl loHxttzft, I4crron63ylorul4xc-s B TepMrzrrec1oM aHanrz3e;
' froHr4MaHr4e Balr{Ho crr.r 14 B o3MO}KHO Crefi TepMurrecKoro aHanr43 a;
'rrpLrMeHflTb AaHHbre repMrzqec;Koro anarrrl3a r( li3)n{eHlirc Sa:onrx panHonecufi rrrrocrpoennrc dra:onrx rr4arpaMM ;
. ocBoeHrze Teopr{H TepMl4rrecKoro aHanl43a;
' AeranLHOe I43r{eHI'Ie an[aparypbl Anfl [poBeAeHI{q repMnrrecKofo aHaJrlr3a;' uo46op yclonafi cr,eMKI4 TepMI,Ir{ecKr{x 3aBl4cnMocrefi pa3nlirrHbrx o6reKroe

Y acnupaHron $opnazpyerc{ clrcleMa sHaHVft no .qr.icrlr4rrJrrzHe v ee ocHoBr{hrx pa3AenoB:
1 . TepnarzHoJrof rdr repMaqecKoro aHaJrr43 a. fla.ruurcn reMn eparypbr.
2'Bngt't repMl4rrecKofo aHiuII43a: ttpxvrofi, ara$$epeHqzannnr,rfi, Br43y€rJrr,Hsrfr, crlnxpoHHbrfi,

cKaHr4plrotrlar KaJropr.rMeTpus.

3' YcralroBKlr repMl4qecKofo alianv3a. BuArr perr4crparlafi renronrx eQ(pepoB H r{xrpatpn'lecroe npeAcraBJIeHHe. Marentarta.recKoe orrllcaHr.re TepM[r{ecKofi ra 4ra$(lepeuqueursHo-
TepMr4r{ecKofr :asIzculaocrefi .

4. Kanra6ponxa npn6opa. peuepHrre BeqecrBa.

rrprr.MeHeHr,re AaHHbX

5 . Tepnruve crcuit a'wtu3 MoAenbHofi crzcreurr 3BTer(Tr{qecr(oro
3aeucuNtoctefr, Hatra,ro, oKoHtIaHrIe [JIaBJI'HI.{., 'reMrreparypa
HOHBapIIaHTHOe UIaBJIeHI'Ie.

6. Tennora $asontrx npenparqenraft,
7. ConpenaeHHas arrlaparypa Inr

TepMprqecKoro aHaJru3a r<aSe4pu.

Turila. Y.rzrc'rrla repMr4r{ecKl4x
nr{KBr.IA)/Cil u conaAyca,

ee o[peAeJreHrre rr cpusauecr<uft cpmrcl.
[poBeAeHr{_s repMr.iqecKoro aHaJrv3zL, upn6opHa-a ; 6 asa

8. O6nacru [pr4MeHeHufl TepMliqeoxofo aHarn3a.

lz' KouuereHlll'ru o6yvaroqerocn, SopMrrpyeMbre B pe3yJrbrare ocBoerurx gannofi
Ar{cuurrJrrrnu (uogyln)

JKorr'rnereuquu, soprr,rupyeMbre B rrrloqecce ocBoerrr4f, Arrcrlr,rrnrzHbr:
nK-2 - croco6Hocrb rac[oJrb3or]arb coBpeMeHH].ro HayrrHyro annaparypy r{ Meronbl,

neo6xoAIauble npI4 BrITIoJIHeHI4I{ Haf{Hbrx rzccneAoBasrzfi n o6racrv HeoprarHraqecxoit .HML.";
rIpoBoAL'ITb cIrHTe3 Lr aHaJII43 puBnl4r{HLrx o6reKroe HeopraHlzrrecxofi xarr\lr1r4, coe4uneHufi.,
MarepuanoB; BbulBrltrb B3aI'TMOCB.S3I{ Me}KAy cocraBoM, CTpOeHr{eM Iz CnOficrnaur.r HeopraHl4qecKr{x
coe.4nHenufr.

I) pe: yntrare o cB o eHr4.f, Arr cllrrrrnr.i;lrrr o dy.rarc q ufi cn q o.uxen :

llnarr Bce ocHoBHbre [oHi[Trrfl, cBereHpr{ no reMaM rr4cr{annr.Hbr, rr;ylqsggrb MeroAaTepMrrqecl(ofo auaJrr43a, oonacru fIpHMeHeHI{fl, coBpeMeHHbIe r4ccJreAoBaHrrJ{, Lrclonb3yroql4e
TepMl4rrecKufi auastus; ocHoBHEIe qacrrr amlaparypbr AJrr rrpoBeAeHnr repMrarr{{rcKofo alaJrkr3a,
orJrHrrr4rr npa60poe pa3Hbrx uporr3Borrnerefi; oco6eHHocru upo60uo4iorc)Brfl4 06pasqOn K
TepMr,rqecKoMy aHanH3y.

vuerr KpI4TI'IqecKH clccreMarI43lzpoBarb nr{TeparypHbre AaHHbre rro repMr4 rrecKoMy a*ut rgy;no46uparl ycnoBl4f, npoBereHl{tr TepMHLIecKofo aHaJrH3a JrerKorrJraBKrrx 14 Tyro[ni]Brcax o6pa:qon;
corlocraBJl'trb AaHHhre repMl'IqecKofo aHaJrr43a c AaHHbrMr{ Apyfr{x MeroAoB @uararco-xnMl4qeoKofoaHurv3a: cocraBrsrb [naH rIpoBeAeHLIrr repMr.,IqecKoro uccneAoBaH[rr AByx-, Tpe)(oMnoHeHTHbx
cI'IcreM; o6o6rqam pe3ynbrarbl TepMnqecKax I4ccneAouanufr;BburBJr.fiTb orJraqfie u:iaKoHoMepHocrr'
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B xapaKTepe' TeMrleparype, Tennore (ba3oBhrx rrpeBpaTr{eHr.rfi Ha npr{Mepe r{3yn{eHr.rs cynb6r{AHbx,
Sroprz4nrrx oKcI4AHbIX cl4creM ns2-, 3d.-,4f-eliuenroB, [percraBrrrrb r.{x B Errrre ny1trurca4nit,
rrpe3er{Taurdfi ua uayunbrx ceMr{H apax ra@ e4pu.

BJraAerr HaBrilKaMI{ pa6orrr Ha o6opy4oBaHtrv: cr{HxpoHHoro repMrrrrecKoro a1arfir3zt (sTA
449 F3 Jupiter>, au$sepeuqua-nsnofi cKaHrrplroilIefi raropnnaerpr.iu <Setsys Evc,lution 1750 (TGADSC 1600)), anssepeuqplanbHofo repMrzqecKoro alarrusa ITA -1, Br43yajrbgoro
[oJII4TepMIrr{ecKoro aHanu3a; uero4Iaroil o6pa6omil 3Kcrlepr.rMeHTaJrbHbrx TepM[qecKr4x AaHHBrx,Hcrlonb3yt nporpauuurtfi KoMIIJIeKc <Proteus-6>, <Setsoft Software 20rJCr>, <TherrLogram
Analysier>; cuequ$r'Ixofi upo6onoAforoBKll o6pa^:qon An{ pa3nr4rr'brx repMr4r{eoKr4x ycraHoBoK.

3. Crpyrcrypa u o6neu Ar{cqrrrJrrrHbr

Ta6.nuua 1

Bu4 yue6uofi pa6orrr Bcero qacoB
(axa4errauvecKrze

uacrr)

rfacoe B ceMecrpe
aKaAeI\f IIr{eCXAe qaCrf )

O6qrit o6reu 3aq. etr.

9acrr ayguropnofi pa6orur (ncero):

flp axrz: ve c K:ae 3 aH s: r r4tr

Jla6oparopurre / ilpaKruqecnne saHnrffi
rfacrr EHeayAr{TopHoft pa6orrrr r*nro"a"

rlarcuefocfl
Bu4 npolrexryrouuofi ame"ratl"u
4uS$epeuqnponauHuft 3aqer

flrzS$epenquponannuft
3ar{eT

36

4. Cucreua orreHuBaurrq

f,Io oKoHqaHrru r.r3yqeHr4rr Kypca o6yvarorqufica
rcoroprtft -f, BJrf, erct o6ssareffi gbrM ilJlr ecex. oueH HBAHLTe
ycrHoM @oprraare.

c4aer araQ$epeHuuponanHrrfi 3aqer"
uo 5-6anntHoft lrnale. 3a.{er cnaercs B

5. CogepxaHrre Ar{cqurrJrr,rrrbr
ii.1. Teuaru.recrcHfi rrJraH Ar{currrrJrr{Hbr

Tadwrua2

Tb
n/n

HauuenonaHr{e reM u/ustu
pa3AeJroB

06reu Ar{cqurrJrr{nr,r (uolv.nq)- .ra 
"Bcero Bugu ayArrropHofi pa6orrr

(anaAerr,u4 qecKHe .racu)
llnnre BrrAbr
rcourarcrnoft

pa6orrrJlelcqulr flpaxruueclcue
3AHqTHfl

JIa6oparopHr,re
/ npanruuecKrre

3AHflTIIfl IIO

1 2 aJ AT 5 6
I LIw o pnx Bonpo ca. [a:ruuxz.

B raArl repttl4 rrecKoro anurr43a
2 2 0 0 iQ

2. Marerr,raruqecKo e orrr4caHne
repuuuecxofr u
auQSepeHr{raanrnoft
repMrlqecKofi sas[cr4l,{ocreft

2 2 0 0 0



3. Teopzx repMuqecKoro
AHATITI3A

2 2 0 0 0

4. Tepur.rvecxnfi. alffius
6unaputx crzcreM 4 2 2 tt 0

5. Cnpe4eneur{e rerrJror

f a:losrrx npenparrleHrzfi
AT 2 2 Cl 0

6. O6nacrlr npr{MeHeHr{t
TepMr4qecKof o aHanr.r3 a

2 0 2 Ir 0

7. An:naparypa p.ns.

IIp0BeleHr4{ TepMr4rrecKof o
aHaIIn3a

4 2 2 0 0

8. llpo6ouo4roroBKa K
repMr.{qecKoMy aHanr4 3y

2 0 z 0 0
9. {rzcp SepenrlupoBaHHbrft sa-rer 36 0 0 o 2.A

Zrcno (uacon) 58 I2 10 0 36

5.2. Cogeplr(aHr{e ArrcqurrJrr.rw,t (modynn) rro reMaM
Ocuoeuue pazdenu:

1. llcropuq Borpoca. [arvurcu. Bu4u r.pr""..r.oro aHaJrrr3a
vrcropux craHoBJIeHr4s w pa3BLrrI{.tI TepMl4trecKoro a*aJu43a, Tepnrr,Honofl4fl TepMr4:qecKoro a*aJrr4ga,lpeAnor(eHHa'f, Mell(ryHapo.quofi oprauu:aqueft ro repM[rrecKoMy a1an13y (ICTA;.@opiuynrapoBK, ocHoBHbIX nouxrHit B TepMuqecKoM aHannse. Ba4ri 4ut"n,o,ru TeMrreparypbr.o6leunue AarqHKH - TepMoMerpu. Teprr,rbnpeo6pa:oBareJr' corrporr4BneHr4rr -TepMope3r{cropr,r.
Teplroolexrpl4LlecKlze npeo6pa:oBareJllz TepMonapbr. Bn4rr repMorrap. on*rqecKrae AarqHKnTeMneparyprr' Ba4rt repMur{ecKoro aHaJII'I3a: npxvofi TepMr4r{ecKptit a.aattws, 4uqp$epenquar*Huftrepuvveclcufi, 4rz(f $epeulll4arr,Ho-cKillrupyroulafl Kanopr,rMerprrs. Te,nrneparypuax uI
4u@SepeHqkraJrbqafl TepMolapbl. 3hexrponHa{ perr4crp a\r4fl. cr4rlanos. Mare^aatr4rrecKr,re MeroAbrnpeo6pasosaukrir clrrHanoB I'I BIz/{bI rpafrrauecxo.o ,,pa4"TaBJreHr4{ pe3ynbraroe. @usz.recxuft
cMLIcJLKapaI(TepHbIX Tor{eK 4ra$$epeHIILIe[IbHbrx repMrzrrecKr4x 3aBr4cr4Mocrefi. BrulsHr4e p*nn,orr"r*
Saxropon Ha reMneparypHble xapal(TepricrHKr4 TepMrzqecK Lrx 3aBuclrnaocrefi. p,a:irn.rue y4emuofiTerlnonpoBoAHocrl4 o6pasqa H sTiuloHa Pa:lu'rue B TerJroeMKocrr4 o6pa^:qa 14 3TarToHa. Maccao6pasq'rz ero @opnaa cxopocrs HafpeBa. Brvsnrae upaueceft.

i2' Maren'rarl'rqecKoe olucaHr{e'repMurrecK oit u aussepeuqua.rrruo6 repuuvecrcoft:anr,rcuuocreft
YpanHeuue ren:roo6naeHa MexiAy upo6ofr: ri oKpyxarcrqeit cpegoft. gucreHHbre) MeroAbr pexreHr4.flypanueuufi Tenno''epeRarru. Xapar<rep reIInoBLIAenewuit Bo BpeMeHu 14 BLtr\ rrr4Ka TerrJroBofoeS$ema' llpo'annenue relJroBoro a00ex'a Ha repMurrecxofi v 4ra6$epeHqrzari,Ho[ repuuvecxofi
3aBl4cl4N{ocrsx' MareN4arHrrecKoe olll4caHrte rrvKa or HaqaJIa efo lporBnenr.L{ Ao ,rc,yKr{ MaKcl.rrdyMa,or roqKl4 MaKcI4MyMa Ao rorrKl'r ox:oHqaHl4-fl. I'I4eHrv$[ul{poBaHr4e cna6rrx rerr,cB,brx sQsexron uaTepMlrrrecKofi gasacnl,{ocra.

!1. Teopun repMrrrrecKoro aHaJrrr3a
rlpocreifuna's MoAeJIb repMoananl'muqecxori 

'ueirxu. 
fl\eftxac oAHHM TepMor43orr{ur4o'HbrM cJroeM.VHznepca-ubHa{ Morenb repMoaHarl'ITHr{ecKofr s.refiKu. V-{acroK xpunofi ATA, rloorBercrByxrrqufi

cpasoeouy npeBpalileHurc. Kea3lacrarfHorrapHufi yracror xpnnofi ATA. vpanHeuue ABr{}r(eHr4f,
QPonra npeBpauenux. llpo4oJDl(Iz'reJrbHocrb rrpouecca dra^:onoro lpeBpaure']4r. Bnrcora rHKa.Kone.rusrfi fracroK repMr4rrecKoro esdrex:ra. llroulaAu r"iu.

4,. Tepmnvecnnfi aHaJrr{3 braHapurrx cr{creM
Bu4rt repMl'IqecKax a aucp@epeHlll{anbnrrx repMnrrecKrzx 3aBr.{cr{Mocrefi Ar1,, MoA{ln'Hofr Qa:onofiruarpaMMbl 3BTeKTI4r{scKoro rlz[a c o6pasonaHl'IeM H 6es o6pasoBanus. ofpaHr{rregHbrx TBe]lAbrxpacrBoptcB Ha oGHoBe KoMrIoHeHTon. CTeneur ceo6oArr $a-sonoro rpa"puu1.,rr ns. 14 Bu,- rrvrKaTenJloBofo sS$exra' Mero4lr o''peAeneHat reMneparyp 

'BT.KTHKT, 
r{ TeMrrepar./p", nrn""or.ulAnnporcr:Huarlut pe3yJrbraroB gKcrleplzMeHron. Tepnrz.{ecKufi aFraJrrz3 c'creM c 3BT.KT.r,I,,HLIMrrpeBparrleHrreM.

5. OnpegeJreur.re re[Jror Qa:onrrn npenpaulenufi
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XapaxrepucrplKrl npu6opa, TI4IJIIa, nrr6op Maccbr npo6rr Ans olpeAereuufi. o6rerr uccnegonanraftz erroop perepoB' fpa4ynpont a np"6opu no ,.noorarr,r Qa:oBbrx rrpeBpa.nenrafr. ypaaueuze
arlnpoKcl{MarJr4kl' Brr6op ycnonufi npoBeAeHl{r gKclepr.rMeHToB rro oflpeAeneHa]o rerrJror Sasonsxnpenparqeuzfi' llpraueueuue TpeyfonbH'Ka Tauuaua Ans orpereneHr4fl TerrJrorbr Qa^:onororrpeBpatrleHr4{ B Cr4CTeMe.

6. O6"uacru [prrMeHeHrrfl TepM]nqecKoro aHaJrr{3a
olnactu npI4MeHeHI4{ ATA v [cK: MeraJrnyprr4r, crpo'reJr'.Hbre MareprraJr.br,neKapcrBeHHble BelqecrBa v QapnaaqenraqecKaf npoAyKrlh-s, rroJrr,rMeprrbre Marepl{aJrbr,HeopfttHI'IqecKI'Ie crlcreMbl, HayrIHbIe HccneAoBaHus. O6Itacu{ rIpHMeHeHkrfl Euntr;oMerpr4r4.7. Aunaparypa Ad,rq rrpoBeAeHvs repMilqecKoro auailv3a

o6opygonaHae $vlpnarr Netzsch. [afrsepeurlr4aJrbHbre cKaHr{pyrorl{]de Kanoprrrv{erpbr.TepvrorpauzMerpl4rlecKue aHaJII{3aropbI. fiuHanauvecrufi Nrexanu.{ec.Kzrfi aHanrzr3arop.o6opy4onauue ftupnarr Mettler Toledo. A"OO.p."tlrzarr,urrft cxalraplrcqnft Kanotr)r.rMerpTepuorpanuuerpu-reclcufi aHanH3arop Tepruor,aexauuqecr<ufi urr*".uro1r. {unarr,rn.recxufiNrexaH''recxuft aHanu3arop o6opylonanrze r,nfl TepMoaHanr.{3a KoMrraHrzrr 't'A Instruments.{u$Sepeuqraalsurrfi cKaHl4pylorq"r 
lgop-"iraerp Q-cepura. Tepnao.pu""r"tfi4.recxufi aHanr.r3aropQ-ceprr[' o6opy4onaHae $upuu SETAFAM Insirumentation. 4u4$epenu"-irr"rrrr* c*aHrzpyroqr'eKanoprMerpbr. TeprraorpanllMerpuqecKile a'aJrr4'aropr,I. Tepuouex?Hl{rrer'Krrfi aHanl43arop.!,nlarouerpnr. 

- r--' ^v-Yrv'!vrv1\srr(r-

8. IlpodonoAroroBKa K TepM[qecrcoMy aHaJrrr3y
rlocrellonareJlbHocrb BLIno-rrHeHI'Lfl Tep[dHrrecKr4x rrccJre4oraHzfi. rlpo6ono4rc,ToBKa o6pasqos.Ycnoel4s cr,eMKH TepMurrecrrzx 3aBrzcl,IMocreft

Temumuxa np aKmuqecxux t attnmuil :l. Tepuuueclorfi aHaJrrr3 6unapHrrx cvcreM.
Ha ceMr4Hapcr(oM 3aHtrrzrv noApo6no paccMarpr.rBarorc, Bonpss61 npoBeAegr4sTepMl'IqecKofo aHaJIH3a pa3nnqHofo TI'Ina 6uuapHux cl4creM - c o6pa:oBaHlrer\d Heorpagl4rregg6rxTBepIbIX pacrBopoB' SBTeKTHrrecKoro r4 rleplzrelffI'IqecKofo Tr4rra) c oBTeKToLiAHbIMesaulao,qefrcrBraeM.

12. Oup e4eJrenr{e re[Jror Q a:onnrx tpenpaqeuufr .
AHarHs TepMI4qecKI4x 3aBl4c'ttoo,:te* ,o oilpeAeneHr.re Terrlor Sas.esx [peBpaqe'ufr.Auarus crarefi, B KOTOp.,IX onpereJrflnr,cE, TerrJrorbr sa-:oaux npenparqeHr,rfr.
l]. O 6la cru flpr.rMeueHrrfl TepMr{rrecroro aHaJrr{3 a.
l4ccrerosaHrlt MI4HepaJIbHoro coc'raBa KepgoBofo Marepr4ana. Anan[s c,rarefr r'o reMaruKeHC CJreAO B aHr.r{ MrzHep anoB.
zl. Aunaparypa AJrs rrpoBeAeHuq repMuqecKoro aHaJrrr3a.
flpaveueu[e TepMl4r{ecKoro aHanar3a r< o6:sexranr pa:nzuHofr [przpoA[,r. oco6eHnocrhMarepr4ana repMorrapbr nn"f, pa3Hbrx qereft H pa3nr4rrHbrx rrpor43BoArZrelefr.

ii. Ilpo6onoAroroBKa K TepMHqec:KoMy anaJrrr3y.
3rannt npoBeAeHl{x xanra6ponrz npu6opa. Brr6op perepoB. flocrpoeuze rpa,yr4pono.{Hoft

3aBI4CIZIVTIOCTLI.

6' YqedHo-MeroAuqecrcoe o6ecfieqeHrre u rrJraHr{poBaHr{e caMocroq,r€:JrbHoft pa6ornro6yvaroquxcn

N
TCMbI

r Tenau
I

I

--
LIcr opu x B o rrp o c a. flatuuxu. e zauieprrlra ve cx o ro
AHATILI3A---:-
lMareNlaru.recKoe ofrrlcaHlre repuu.uecxoft u

A.ra 0 S epeHrlraanruofi repran13cKo fi s ann crznro crefi
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O6nacrz [pr4MeHeHr4t r,IqecKoro aHaJIU3a Pa6ora e 6z6nvorpa0zvecr<ux 6*a-
AaHHbrx, no46op rc ce*runapy 2-3
crarefi rro reMarr{Ke 3alflTvtfl.

Annaparyp a Ins. [poBeAeHr4, TepMr.rqecKoro

flpo6onoAroroerca K TepMuqecKory unarr*
{u$SepeHurlpoBaHHbrft sa.rei Vcrnoe co6ece4onilHr{e rro

rlo 4acuunnl4He [peAycMorpeH a,nr[$epenqrrpoBaHHbrfi sa.rer. oqesun.une no 5-6zuurruofrIIIKaJI.' 3aqer cAaerctr B ycrHoM fropnrare. 3urartroa iurr"t". s'Jrtrercflo6rsare,m,HbrM.4n Bcex.B 6znere:

' 3 reopeu4r{ecKlzx Boflpoca, MaKcHMyM 3a orBer na xaN4rrfi Bonpoc - 1 6iann;
' aH€lJIu3 2-x nro6r'rx nrr6paunux crarbr,r zg 6asrr woS, scopus, e-l.Lbirary rro reMarr.rKerIprIMe[IeHI{t repM[LlecKoro aHanr43a Int onpeIeJIeHkItI TepMHr{ecKr.rx xaparT,epr.rcrr4K, QanonorococraBa pa3"III{qHbIX o6lexroe v ilpr4 nocrpoeHl{a Sasonr,rx ArrarpaMM (ornr,uarorc.f, or crarefi,paso6pa:rublx Ha [paKTur{ecKlzx 3aHtrrr"r. Mu*""ri*.u aHurrr3xaxc4ofi crarb]a - 1 6ann.Bperrax Ha rlo.4foroBKy orBera - He 6oree 40 uzHyr. llpoqe4ypa rrposso.rry s. lra.'erarlpeAycMarpl'IBaer AorIonHI4TeJIbHbIe Borlpocbl, oTBerbI Ha Koropbla o6you1grq uit<tx gaer6es npenaeuuHa noAfoToBr(y.

Bonpocnr m au$rfepeHru{poBaHnoMy 3aqery (Sopunpyror l-3 Borpocbr 6u.rrera):1' I4cropus craHoBne Hns u pa3BtrrLrfl TepMur{ec*ofo aHaJrH3a.2' TepuraHorofl4s repMar{ecKofo aHanLI3a, rrpe.qnoxeHna.s Me)r(AyHapo,4H6fi oprauzsaqueftro rep^4urrecr(oMy aHarru3y (ICTA).
3. @opnaynr4poBKrz ocHoBHbrx noH-{rzfr B TepM[qecKoM aHanr{3e.
4. Bu4u,qarqrrxoB reMfleparypbr.
5. TepuosneKTprzqecxve npeo6paroBareJrr4 - TepMorraprr. Bu4rr repMonzrp,
'5' Bn'qlt TepMl'iqecKofo aHaJrI43a: nprruofi iepuz.iecrcrzft aHaJrH3, plurp$epeuqr4arrbHo-

TepMr4rrecK[fi , gn$$epeHrlr{anbHo_oKaHrrpyrcqa, KanoprzMe.ipur.'7' Teuuepa'ryp*afl u azsrlepeurJuaJrbHafl TepMorrapbr. 3ner<rpouneu perr{crpaqu,cr4rHanoB.

13. MareuarraqecKrre MeroAbr rrpeo6pa:o sa'ufr crrrHanoB v Br{Ibr rpa$uvecxoroIrpeIcTerBneHrrr pe3ynbTaToB.
!). (DusnqecKlifi cMbrcJr xaparcrepuErx Tor{eK

gasr4crrr,rocrefi.

l0' Oarroprr, Btll{trcque Ha BLIA,au$$epeHqrzanbHo-TepMrE.recxoft 3atsacuMocrr4.
I 1' PerconaeHrar\Lrr4 no nrr6opy fpaAy'poBoqHbrx perepoB 14 HX Macc.12. Mero4una ralra6poaxu nprz6c,pon.
13' Merorrr olpeAeneHr{r reMrretr)aryp $a:oerrx [peBpax{ euufr..14. Mo4elrz repMoaHanzrra.iecKoii sqeftxu.
15' XapaxrepvcruKl4 nrzxa 4rz$@epeHrlr4anrHo-repMnrrecxofr 3aBr4cr,rMoo.ru.16' Brzrrt repM'r{ec*Iax z aa$fuep.tqr*uno-r.pr"o.c*rzx 3aB'caMocrr:fr grx vo4ersHofi

Qasonofi Ar{arpaMMbr gBTeKTrdqecKofo rarrit.
17 ' creneHr cno6o4rr rpasonoro [peBparrieH vrfl. Lr BLrErrr{Ka rerrJronoro e$Serra.18' Me:roArr onpeAeneHus reMneparyp sBTei(TrzKr.r rz reMfleparypbr nr.rKBrrAyca.
19. Xapaxrepr4crr4K' npn6opa, rrar;refi, nrr6op Maccbr npo6ri g,. onp.4"leunft.
24. lpalyupoBxa upu6opa ro rerrJroraM $a-:oetx npenpaqeHufr .21' Bsr6op ycnonnft npoBe)AeHl{t gKc,,epn,MeHToB rro o[perene'r{ro TerrJror Qa-:.nrxnpenpaqeuufi.
2'.2. llpraueueHae rpeyronrHrzxa Tauuasa

[peBparrleHr4s B Cr4CTeMe.
ilnn oripeAeneHrrr TerrJrorbr $a:onoro

23. Bual';r o6opy4onaHrar Sraputr Netzsch.
2'I' fius s epeHqr{ anbHbre cKaHr.rp}To rr]r4e Kanopr{M erprr Netzsch.

7. Ilponaexyrorruafl arrecrarlr{fl
7.1 OqerrouHr,re MareprraJrr,r

ALr cqurJrrrue (uogy;lro)

rro ArrcqmJrr{He (uo4y.nro)
AJrfl rrpoBeAeHilr rrpoMexyro.ruofi arrecraul,ru rro

4rz$SepeHrlrzanBrro repMr4qecKr{x
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25.Bumt o6opy4onaHur Sraplmr Mettler Toledo.
26. Bunrr o 6opy4on auux Sraplrtr TA Instruments.
27 . Bua', o 6 opy4onauur $Hpira' s ETARAM Instrumentation.
28. O6rmLcrr4 rrprrMeHeHux [TA, Tf, ACK, ArrnaroMerpur4.
29 . T epvuuecnzft a*anvs o 6r erc'on crpou reJrbHoft 

'*r4ycrpuz30. Tepnauuecxufi aHanrr3 Mr4HepanoB
3 1' oco6euHocrr4 TepMr4qecKo.o u"*raa xrurrcocref.
32. Teprvruuecxufi aHanr43 rr nocrpoeHve Qasoni,rx Ar{arpaMM.

Kpurep ur.r orl eHKr{ p e3yJrbraro n ar,rrf fr ep eHrlr{p o B aHH o ro 3 aq era
orleHra ((orJrrrq H o > craBrrrcir trp" .o 6nioa.""" in.4y*rr1"x ycronufi :
- AAHbI IIC9EPIIbIBAIOUI4E OTBETBI HA BCE BOIIPOCBI 6UIEIA;
- rpaMorHoe H npaBI.{JIbHOe I4OrrOJIb3OBaHLIe B OTBerax xuurzqecr<crfr

TepMIAHOnOfrzr4;

- 6e:olru6orrHoe 3HaHr{e dtarrnuecKoro Marep nura:

tl oorqeHayunofi

- yMeHI4e cB-s3arb orBer Ha Borlpoc c renaofi AuccepTarlr4oHHofo r4ccJleAcrBaHrrr:
- JIO|IZqHOCTb, cBt3HOCTb OTBeTa.
o{enra <fiopolro)) craBllTcq ecJlr4 B orBere Ha Bce Borrpocbr rrpr4cyrcrByrcT:
- or,4eJrbHbre ourrz6xu npri H3nolKeHAZ tparu4qecKoro Marepr4ana;
- HerlonHora Ia:rlo)r(eHl4_s Bonpocos 6urera.
I4lz nomrr'rfi otnet, c co6nroAeHl{eM Kprrrepr{eB Ans oueHKH ((ornuqHoD, AaH ua 3 eoupoca

5urterau

ouenra (yAoBJrerBopHTeJrI'Ho)> craBl{Tcq, ecJra B oTBerax Ha Bce Borrpoc'I 6ranerarrp14cyltcTByroT:

- HeAocraroqHoe I{crIoJIL3oBaHI{e B orBerax xl4MurrecKofi rz o6rqeuay.rnofi TepMr{Honorru;
- HeAo crarorrH o e BJIa,49HI4 e Karef opnanr,HblM arllaparoM HayKI4 ;- ouv6ru nprur rr3JrorteHuz rfaxrrzrrecKoro Marepvuri;
- noBepxHocrur,Ie 3HaHr4_f, B paMKax Bo[pocoB 6Ialera;
- HapyrueHl{e JrOf r4qHo cTI4 U CB'3H O CTr4 OTBeTa.

6^n u!' 
nonulrft orBer' c co6rro4eHv eM Kpr.irepr4eB Anr oqeuKr4 (orJrr{quo), ,4aH Ha 2 aonpoca

or{eHxa (HeyAoBJIerBoprlreJIbHo> craBr4Tcfl. 3a orcyrcrBrze orBeroB Hie Borrpocrr 6ulera,
QparnrerHrapHocrb swanuft rro reMarHKaM Ar4c{}rrrrrr4Hbr.

AHalug crarbn BKJlroqaer oIIpeAeJreHLIe aKTyanbHocrr.r pa6oru, uc[oJrByelmrf uousrrzftnrrfialIflapat' HOBI'I3Ha I4ccJIeAoBaHlrfl, I4crlonl,3yeMble MeroAI{KH 3KcfleprrMeH,Ta, o6r-{c'euHelonyqeHHblx aBTopaMII pe3ynbTaToB, ocHoBHbIe Br,IBoAbI II BaprraHTr,I 4anruerfruefi npopaborrcu
TEMbI.

i3' Yqe6uo-MeroAl{qecKoe rr lln{opvraqr{oHHoe o6ecneqeur{e Ar.rcqrr,,Jrrr*rbr
8.1 OcuonHafl Jrureparypa:
[' An4peen, O. B. MarepuanoBer(eHHe: yre6Hoe noco6ue f3nercrponHr'Iir pecypc] / O. B.AH4peen, A. A. Baxynzu, K. B. Krzcenena; Troira. roc. yH-r., Tronr. .o.. yn_r, Qzr. n r. cypryre. _3nercrprlH' reKcroBble raH, - Tronaeus: 14s4-no Tronafy, 2013. - azz ". ,peu,rAd Aocr:rua :http ://tnrnlib.ru/ebook lb o ow 5 5 I (4ar:a o6parqeHax | 5 .03 .2022 r.)
!l' (Dasonrre paBHoBecl'rfi B cllcrervrax cynr,$ra4on 3d-, 4f-sreueuroB : MoHorp a$ux l,o. B.An4pee.e, B. f. Earvr6ypoB, JI. H. Moiluwa luAp.]. - Trolrenr : Trorrafy, 2015.._.312c. _ IISBN978-5-769r-2429-7.- Texcr: oneKrpoHn';rftll Jlaur : oneKrpoHHo-1u6tno,reqlrafl

URL : fu tps ://e. lanbo ok. com/book/ u 962g (rcr ao6paqeuu.a : t i .oz .zozz1.
3' Pycefirrzna, Auua Ba-nepr,enna. Ousuno-xr,rtruqecxzfi aHaJrrr3 cr4creM Cu2S-EuS-Ln2S3crpyKrypa ra ceofrcrna EuLnCuS3: yve6noe noco6ue / A. B. PycefixraHa, O. B. ;ffi;;", il:;o6pa:onanuflr4HayKr4P@, Trcrra. roc. yH-T, vru-t xutvrurE. -- Troueur: zs4-no Tronr. ,foc. yH-Ta, 2016.

- 2-JruueHgraouurtfi .4oroBop Ng 47212017-05-02. - Agcryn ro naponrc r43 cerrr I{Hrerpuer(vrenue). ,_.2016.pdf (4arao6parqernax : I 5.03.2022\
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8.2 [ono"rrHnreJrr,Has rurepa,r.ypa :

1. Teprvruuecrcuft a:FraJrns (reopzN r{ npaKrr4Ka) : yie6uoe noco6ue I C.ll.Hu(frzurne3, ?I. B.Kyeneqona, JI. B. Jlrtruua, 14. A. capaHon. 
- Boionerx : BopoHeNcru.ft rocyrapcrBennuft

yHl4Bepcl{rer I'IHir(eHepHr,IX rexHorloil4ir, 2018. - 56 c. - ISBN 978-5-0003 2..370-0. 
- Iexcr :slexrpouulrfi // 3lexrpouno-6u6naorer{Har crrcreMa IPR BOOKS : fcafir]. URL:http://'www.iprbookshop.ru/S8455.html 

" - Pextnu .{ocryrra: Anr aBropr4:zp. tlonr:osarereft (4ara
o6paqeuux : 1 5 .03 .2022)

2' frawu'reHxo, JI' A. Tepurzuecr<uft alaJrv3 AByxKoMrroHeHTHbrx cr4creM : yqe6Ho-
MeroAurrecxoe nocoorae / JI. A. flaerlaqeuxo, f. B. Eynn4opona, IO. f. fanmaerlu4HoB. 

- Kasanr :Ita:auoxuft Haul4oHanlnrrfi raccneAoBareJrbcKrafi rexHonorz.recxuff yHr.rBepcvr e.r,2013.- 104 c. -ISBN 978-5-7882-1379-8. 
- Ter<cr : sneKrpoH.'stfi ll 3rexrpouHo-6u6ruor,errHa.r cucreryra IpRBooKS : [cafirl. - URL: http://www.iprbookshop.rul62306.html (aara o6paqeHrE.r: 15.03.2022).-_ Pexzna Aocryrra: Ans aBTopu3r4p. rronb3onarelefi

3' Teplru'recrzri aHaJIIr3 B H3yqeHur.r IIonHMepoB : yue6noe noco6ze I o. T.lllunzHa, B. K.MIaHra:ona, B. A' llerpon, ,{. B. KocrorrKo. 
- Ka:aHr : Ka-saHcxraii Haqzoualrurrff

I4ccneAoBarelrcrufi rexHonofFrecxuft yHr4Bepcr4re\ 2014. 
- 

gg c. 
- ISBN g,,tg-5-7gg2-153g-9.

- Tercr : 3neKrpoHtrsrft l/ 3nexrpoHuo*dz6nraorerrHa.s crrcreMa IpR BooKIi : [cafir]. - uRL:http://www'iprbookshop.rul620r0.html (gara o6parrleuur: 15.03.2022). 
- 

peN:ran Aocryra: An,aBTOpIzt3I4p. UonrgOnarenefi
4' PycefixzHa A'B. TepnazqecxHil alanuscynrsu4Hrrx crlcreM: na6oparopurifr upaxrraxyna/A' B' PycefirraHa, o. B. AH4peee; Trcrrr. roc. yH-r, Irln-r Sz:rz n^ 

^ *^.r.ir. - Trovenr: Irls4-noTroufl!2, 2014. - 84 c.
5' Coroerena, A. B. 3axoHouepFJocrr{ Sa:onsx paBHoBecr4fi e cucre1aax AIIS - FeS, ArrS -FeS - r'nzs'' AttS - cuzs - LnzS: (Atr: Mg, sr, ga; Ln :La - Lu) f3nexrpouuurr pecypc]: anrope$.

AI{c' "' KaHA' XITM' HayK :02.00.04:3atqrqeHaI1.05.2A12l A.B. Conoerenar; Hayir. pyx. O. B.AH4per:n; Ttorr't. foc. yH-r, - 3arqiaulena 11.05.2012. - TroMeHr,,2072. -22 c.- pexrzr,r nocryrra:http://tnrnlib.ru/jirbis/fi1es/upload/abstractl)2.}}.04l38g2.pdf(aarao6parqenvx 
r5.03.2022r.).6' AH4peen, o.B' Tepnauuecruzii alaIrtr3: V.re6uoe noco6He / o.lB. An4peen, A.B.PycefiruHa' - Trovenr . Wzgatenacrno TroneHcKoro rocyAapcrBeHHofo yHr{Bepcr4rera. 200g. - 1g4c.

7' Pycefixuua, A.B. [urp$eperruuarsHufi repvvuecxufi a*urur3 Lr Kanopr4Merprrr:
Jla6opanopHsrfi rpaKrr.iKyM / O.B. Au4peen, A.B. pyceftruHa. _ Tlorvre,ur. I4s4arentcrnir
Troneucxoro rocyAapcrBeHHoro yHrrBepcr{rera. 2008. - 124 c.

8' KepruaH, A' B Cym$u4ubLe 14 $ropcynrsarr{bre I4K-rrrarepua-nr,r f3nexrpounrrfipecypcl: naouorp./ A' B. KepruaH; Tron, roc. yH-r.- Troneur: I,IsA-so Troruil'y. 2010. - 156 c. -Pexruu

Aocryril: http:llwww.izdatelstvo.utmn.ru/catalog.php?section:show_book&page=.00000 
136. (anao6parqeruvx 15.03.2022 r.).

19' Barymau A'A. Marepl4anoBeAeHl4e I4 TexHororuLs r(oHcrpyKrlr4onHbrx r\4alTepqanon / A. A.BaxyrrzH, O. B. AHapeeB. - TroueHs: I4gA-so TrorrafY. - {. 1: MerannoeeAeH}re. -,.200,1. - 222 c.10' onennlrKoB, E. A. Koltn;rexc rporpaMM perrrcrpaur4rz Lr o6pa6orr<usKcrIepIIMeHTaJIbHbx AaHHbIX TepMHqecKofo aHaJrr4:a. I4H$Oprurlrorrrru cI,rc,reMa "fluaipaun6rcocro-{Hl4'f, AByxKoMrIoHeHTHbrx cacreM": anropeS. ALrc. ... r(aHA. TexH. HayK : 05.13.ig/ E. A.OrenHu:xoe. - Trovenr: I,IsI-no Trol,rfV, t).003. _ ZS 
"..t1' AHgpeen, O' B. MareprzanoBeAeHne: yue6noe noco6ne/ O. B. Anaper3B, A. A. Barc,ynraH.- Tronreur: Irl:4-no TrovrfV, 20II. - 456 c.

8.3 llurepHer-pecypcbr:
Ilz6naorexa Tlolrfy: URL: hl!p17.'@
eLIBRARY - Hay umax oneKrpoHHa-{ 6u6ruoie;;tR L : http : I I www. elibr aty .rut
Ii a^:' 6n6naorpasrz.recKr.rx r,a'Hbrx uRL : : hr!!p/ www. s copus. com/

9t' JlnqeusrroHHoe u cno6ogno pacrpocrpaHfleMoe rporpaMMHoe o6ecueueuue,qr{cJre oTeqecTBeHHOf O rrpor{3BOACTBa
I\4S office, nnarQop^aa An.fl 3neKrpoHHoro o6yveHux Microsoft Teams.

B TOM
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10' Texnu'recKl{e cpeAcrBa I{ MarepI{aJIbHo-TexHr.rqecKoe o6ecueqeurre Ar{cqulJrr{HblMyllrrEn'teruituas yre6nax ayIJHTopLrfl [nfl rrpoBereHr.rr zansruft JreKrlr'oHHofo rlrna
ocHaxleHa cneAylolll4Mu rexHI4tIecKI4MI4 cpercrBaMI,r o6yuenz xu o6opygoBaHraerr: yue6Hax ue6elr,
AocKa aynkrropKafl, MyJIr,TI4lreAnfiHoe rlpoeKql{oHHoe fi aKycrr4qecx:oe o6opy4onauue,
rrepcoHanrnrrfi xonrnslorep.

Mynrruuelnits'an yue6uax ayl\r4Topr4fl .qJrr npoBe re'r4fl gausruir rceMr{H&pcKoro rr{na
ocHalrleHa cJIeAyIoilII4MI{ TOXHUq0CKI4MI{ CpeACTBaMU O6y.reuru u o60pyloBaHr4er\{: yve6uar ue6ell,
'4ocl(a ayAHTopHaf,' MyJlbraueAuftuoe [poeKIIIroHHoe u aKycrrrqecKoel o6opy4o"urra,
nepconan[,Hrrfr r<ounuorep.

Ayguropux ilnfl caMocro.flTe*uofi pa6oru ocHarrreHa cneAyroqrrM:r{ TexHar{ecKr4Mr4opeAcrBaMu o6yveHzx u o1opygoBanrleM: yue6Hax nre6enr, Aoc*a ayAr{Top'ar, MyJrbrrrMeAz[Hoe
npoeKrIr4OHHOe r4 aKycrr.,rqecKoe o60py40BaHr4e, nepcoHanbHbre KoMrrbrorepbr.

1 1. CpeAcr Ba ailartrarluu rrperroAaBaHrls ArrcunrrJrrrHr,r
c ofpaHurIeHHLIMH BO3MOXHOCTfl MII

(Mogyrn) m uorpe6uocrqM rurt
B cnyvae neo6xo.qutrocrz, o6y'rarc,.Il{Mc-{ tr3 .,,trcranuq 

c ofpaHr4rreHHbr.Mr.r Bo3Mo)KHOcrf,Mr43Aopollbt (no saxnneHzrc o6yuaroqerocl) Moryr rrpernararbcs oAHrr r{3 cJreAyroqr{x Bapr'aHToBBocrlpl4{THx vruQoprraalll4rl c yrreroM Hx rrlnuBnAyanbHbrx nczxooH:r.rqecKr4x oc.6euuocreft, n roMrII{cJIe c [pI{MeHeHI4eM gneKTpoHHoro o6yrenvflLr ilLrcraHr]rzoHHbrx rexHonorzii:- Anfl nvrJ c HapyrIIeHvIflMH 3peHI4-{:_ s ne'rarHofi $oprue yBenr4rreHurnra urprz$roM; B SopuesneKTpoHHoro IoKyMeHTa; B $opnae ay4lro$afina (nepeno4 y.re6Hrrx MarepuanrJn n aygzoQopruar);
r{HAr4B lr.rAyanb H bre 3 aA aH r4s r.,r Ko H Cy IrbT au,r4r4.

- An{ nuu c HapylrreH[flMLr cnyxa: s ne'rarHofi $oprrae; n Sopue 3neKTporrHoro AoKyl\deHTa;nH I.IdBJAAy anb H bre 3 aI aH 14 s r.i K oH CyJrb TarI 14 r.r.
- Ans nuq c HapylxeHlrflMrr o[opHo-ABllrarenbHofo annapara: B freqarHrrfi sopnae; n r]oprvresneKTpoHHoro AoKyMeHTa; B Qopvre ayltuo$afrtra; r4t$VBrrryanbnhre 3analvs.r4 KoHcyJrbr ar\rrkr.

12. MeroarrqecKr{e peKoMeHA ar\*rv
pa6orr,r

o 6yuaroquMcq rro BbrrroJrneHr{ro caMocrosrelruofi

caNrocro'sreJlbHat pa6ora BKnmqaer upopa6orr<y rexqrafi, qreHr4e o6sgare*Hofi uAonoJlr['ITelruoft nl'ITeparypu, pa6ory c 6asalu 6u6rruorpa$rz.recxvx AaHHbD(, [orrcK cra'ef noTeMarI'IKe npaKTI4qecKI'IX 3aH{TI4fi, no4roloBKa K sK3aMeHy B Soprvre ycrHoro col5ece4onanrax.flpn noAroroBKe K sK3aMeHy peKoMeHryercr aKTy'r'oarJufl kr aLLurrn3 coAepxaHr4,Murepuana neKIILIoHHbx r4 npaKTr4rrecKnx zattxruft; rrreHrre o6gsaremHofi lr 4onorinare.nruofrnl{Teparypbl; caMocrotrermurrff IIorlcK rarl{oprvraqtrzr rro orrerrbHbrM BorrpocaM c r{crroJrb3oBaHr.reM
HayKoM erpuqecKrr x 6as rauubrx.


