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1. IIEJrlr ocBoEl{r4^fl. II1ICIII,rI] JrrrHbr

I-{enxuz ocBoeHrlt AI,IcqarIJII,IHu <A44nruBgbre rexHoJrorrru)) sBJrr:rorc,
1. Ilonyuenrze npercraBre'r4.rr o6 ocHoBHhrx Ha[paBreHr.rsx

aAAr4rr.rBHoro $opnarzrpoBaHr,rlr HoBbrx MareprranoB.
2' Morunaw'rs cryAeHToB K rrpoBeAeHr4ro caMocrorreJrb'E,rx

uo lonfreHr.Ie HaHo- v MrrKpocr4creuHoft TexHr{Kr,r nrrfl.
rcnarur Quraquonnoft pa6orrr.

3 . Pagsurue HaBbrI(oB caMocro,lTeJrbHoro rrrlloJrb3oBaHr.r, 9l(:clep
[peAcraBJreHr.rr pe3ynbraroB rccneaosaHrzfi .

2. MECTO AI4CTIUIJIr,IH]bI B CTpyKTypE otroil

luc.]'n uua <A44urr4BHbre rexHoJrornu) orHocr4Tcr K cl6.sgaren
Bapr4arr.rBFroft qacru ocnosHoft npo(feccraonaBHofi o6paeonarersuoft n
AI'IcqrInJII'IHbI rIpoxoII{T B BocbMoM ceMecrpe, TaK KaK oHa .rlonxrFra
ONPE,4EJII{TbC.'I C BO3MOXHOCTbIO IPOBEAEHI,I.'I 9KCNEPIIMEHTOB B PAMKTIX KEAN
pa6oBt IIo [onrre]rulo HoBbIX gJIeMeHToB HaHo- 14 Mr.rKpoc[crelruofi TexHr]11r,

!m usyreHr'rr Ar{cqr4nnrrHbr cryAeHThr,n,onxHhr o6naAarr 3*a'vr,'u
HABbIKAMI,I B PAMKAX O6TqErO PA3AEJIA SUSTATU, TEOPIII4 HAHOMATEI)I{AJIOI}, IIOH
rIpI'IHut4rIbr QoprrlrzponaHlll4 HaHocrpyrTypr{poBaHrrbrx Marepr44noB, BJrsr{err> Mr
kr Ar4 arHo cTrrKr,r HaHocTpyKTyp.

ocnoenue Ar{crlulnr4Hrr neo6xo,4'Mo AJrfi ri3yqe'ur cJre,qymu[x At4crlu',
y'reouoro IrJIaHa: <<flpoerrupoBaHl{e gJreKTpoHHbx cpeAcrB B H€rHogJreKTpoHt4
rlccJle.4oBareJrbcKar pa6ora B ceMecrpe)), <Hay.ruo_zccJr()AoBar,enl
dlpe44raurroMHar rrpaKTr.rKa), BhrrroJr'eHr.re BbrnycKnoft r<uail'(f unaquoHlrofi

3. KOMIIETEHIII{I4 OEYqAIOIIIETOC.fl, OOPMI4PYEMbIE B P
O CB O EH VIfl ilVIUII4IIJII4HbI

B p€ynbrare ras}^reur{f, AHcrlunJrr4Hhr o6yraroqufic.r ,uo.rDKeH
KOMrIeTeHrIr4r.r:

TOTOBI{OCTbIO NPOBOAI,ITb sKCNEPI,IMEHTAJIbH];IE I4CCXEIOBAHI4II IIO
MATEPI,IAJIOB I,I KOMIOHC,HTOB HAHO- }I MI4KPOCUCTEUHOfi TEXHTIKI{ (NK-2);

foroBHOCTbro r,rorroJrb3oBarb 6asosrre TexE:orofl4rrecKr4e lllpollecchr u
rIprIMeHteMbIe B rIpoH3BoAcrBe Marepl{afloB, KoMrroHeHToB Huuro- r4 Mr4Kpoc
(nK-8).

B pesynrrare ocBoe'r.r Aprcrl'mrr4Hrr o6yraror ryaftcxAoJrxeH AeMo'cnprd
peyJrbrarlr o6pa:onanzx :

3Harr: 6agoerre rexHoJlorllqecKl{e MeroAbr AJrf, rrpolI3BoAcrBa Marepr{arroB,
HaHo- r{ Mr{Kpocr4creunoft TexHr4Kr.r flK_g).
Ypre*: [poBoAr.rrb gKcrrepr,rMeHTaJrbHbre r{ccJreAor}aHLrs. rro cr{HTe3y r.l
KoMrroHeHToB HaHo- r.r MaKpocr4creunofi TexHr4KH (llK_2).
B.rra4err: obopy4onaHr.reM npr,rMeH.rreMbrM B nporr3rBoAcrBe Marepr4zuroB, KoM

no

Mr{Kpoctrcreunoft TexHr,rKr.r GK_S).
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4. CTpyKTypA I,I COAEPXAHI,IE AI4CUI,IIJII4HbI

O6uah TpyroeMKocrb AIIcIIIa[nLIHrI cocraBnser 4 sa.rerurre eArrukrrl st, L44 uaca.

Ns

n/n
Pasael (reva)
Af,Ioqfirrrr.rHbr
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oo

d

Bnlsr yrebuofi pa6orur, nxlrova.R
caMocrorrerbHyro pa6ory cryaenros

tr TpyAoeMKocrb (B qacax)

O6teru
yue6Hofi
pa6orn,

npuM$HerrrreM
aHTepaKTr,rBHEl

X METOAOB

(s tactax /%o)

(Dopurr rexyuenr
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oqosirF

$Z 6Jdo
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ilE
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(no ue det an c e ne cntpa),
(popua nporvexytouuoft

aTTecTarluu
(no cenecmpau)

I Llcroput itaznurut
a 4r'{r4Tr.rB Hblx rexnono rr.ri

8 I I J Pefin'llur-xoHrpo-ur
J\! I

2 Ocnoslrrre srarnI
npoqecca tfoprrnpoBanw
I8ACNI4ft METOAAMI{

aMr,ITUBHbrx TexH oJIOn4fi

8 aa
6 7

9l

l8 6/tl6Yo

aJ MeroArr noJrpeHr4t
Mr.rKpo tr
HaHocrpyKryp4poBa HHbrx
u3llerfirfi a

I,ICNOJIB3OBAHI{CM

aMIrTr{BHOTO [o,uxojla

8 4-6 9 .ALA rzt66% PefirraHr-rourporrr
Ns2

4 Jlaseprme MeroAbr

@opunponauzx
npoToTUnOB Ir roToBbIX
ras4enrzfi

8 7-9 8 8 24 8150% Pefitnnr-rcoHrpolr
)rb3

Bcero 8 9 24 2zI 69 26/54% SrcsaMeH (27 u)

c OAEPXAITT{E AI,rCUruJrzHbr :

Teurr Jrexrlrrfi:
Pas4e.nl.I4wopuxpasBtrrrrfl a4uruBubrxrexHonoruft .

Jrercqnq l' Lrctopux pa3B'rrr4fl a4ru,ITIzBHbrx rexHoJron{ft. conper'renrfue Ha.[paBJreHr4,
pa3Btr"rr4s,.

Pagng.n 2- OcrrnptrlrA DTqnir rhnrr^^^^ ,+.^-------^--Parge'rr 2' ocHosHble sTaIIbI rlpoqecca {ropnruponaHvs, u36en'nl uer;o4arrru arAr{Tr.rBHbx
TEXHOJIOII{ft

Jrercqus 2-3. cAIIp Arrfl (foprrrraponauzr nporo,rvrroB"
rrpoeKTr,rpoBaHr.r.f, .

Jlercqlrs 4-5. oco6e'Hocrlr (poprrrrapona'r.r crpyKryphr rrpororr,rlroB"
PasAer 3. Mero4rr ronrre'r.rf, MprKpo u HaHocrpyKrypr'poB4HHbrx

IICIOJIb3OBAH}IEM A II/{I,ITI4BHOIO NOAXONA.

Jrercqus 6. grcrpysrroHHbre MeroAhr: ,,podreMbr t4 rrper,rMyurecrBa.
Jlercquq 7. Texnororrdr{ nprMo ir ganncu: orpaHr4qe' !rs. v pasBprrve.
Jlercqrq 8. Ink-j et- TexHoJrorlkr : repcreKr,r.rBbr pa3Br4rr4s
Jrercqza 9 " Spray-jet- rexnonorur: Bo3Mo:KHocrr.r Ir Henoc'arKz
Jlercuuq 10. Meroahr nJraBJreHzx u QopuopBKz.
JIercrIHs 1 l. Meroabr xr4Mr4qecKoro ocax,rleHr4,
Jlercqus 12. Meroarr nocnofiuoro (f uszueoKoro ocaxAeHr{.f, .

PasAer 4' Jla:epnrre MeroAbI Qoprrazponarr4r rrpororrarroB r.r roroBbrx
Jlercqlrs 13. Jlasepnbre MeroAbr nos4eficrnr.rr Ha MaTepuaJrb,r.
Jlercqnn 14. Jlarepntur crepeon rwpa$ux.
Jlercqur 15. SLS/SLM _ pasnr.r .uue ucxolrorBo.

qHoBrrr;re 3Tarrril

ng.qenuit c

lzrctnir



JI

@opna (cQe

IIOJIOCTflMI4

JI

JI
IIJIOCKOCTI4

JIaIoparopHas pa6ora
crepelurorfa$nu

Kounepraqurr MoAeJrr{ n Sopvar STL"
6. Irlgrorosreuze [pororr4na

16" Jla:epuas rocroftuar o6pa6orra.
I 7. Jlasepnoe .crpyft uoe ocalK,{oHr{e.

Termr la6roparopnr,rx pa6or:
DPATOPHAfl PA6OTA 1. ZSTOTONJIEHHE IIPOTOTI,IIOB MIOHOJII,ITHbDq

qecKaq, ry6zuecrar r4 T.A.).

nsAerufi lpocrbx

aropHaq pa6ora 4. Onruuusarlkrfl. pacrrono)KeFrvs Aeranrr I Ana yMeHbrrreHut

JIa@oparopHaq padora 5.

I

l

I

MeTO.4OIM na":epnoft

JlapoparopHaq pa6ora 7. I,lsroronJleHr4e npororr.rra rderoAor\,r ualepHoro crer(aHvt
MeTaIIUqecKux [oporrrKoB,

Jlafiop aropHaq p a6ora 8. flocro6pa6ouca rpororr{rroB.

5. OEPA3OBATEJIbHbIE TEXHOJIOIIII4

flpu npoBeAeHI{I4 JIeKIILIoHHrTx zaurn'uit nprlMeHrelcr xracc4uecruft [oAXoA
lrpeno'4Hecelrl4fl f{eoHoro Marepr4aJra, npeArroJrararorqzfi upo6rreruHyro [ograHOBKy 3a1arr kr

nepexoA I( paccMolpeHl4ro MeroAoB r4x peuerrr4r. B xoAe neKrlrroHHbrx gaus,tuit ner(Top
crI'{MyJII4pyer cryAeHToB I( Soprr,ruponaHllrc cobcreeHubrx cyx,4euuit, tztgVsa{ Eonpocbr tflo
TeKyIIIeMy Marepualy vrv o6parqaxcr K neo6xo4urrarnra .IJrrr efo noHI4MaHr{r 3HaHr4rM"
iloryqeHHbrM B xoAe rrpeAbrAyrrlero o6yueuux.

Jla6opatopnble 3aHtrl{t rrpoBoAflTcfr. qacrtrqHo B r4uTepaKTr4nnofi (pppMe, a raK]Ke c
npI4MeHeHI'IeM la6opatopnoro o6opy4onauva xa$e4pu v IIKII c lenrro pa31trrkrs.
KoMrlereHuuit fIK-2, IIK'8. Ha xarx4oM 3aHtrl{rr rponcxoAr4T 3acnyurrlaHrre pe$eparon n

Sopri're HayqHoro AoKnaAa c nocneAyloqlrrra o6cyxAeHr{eM. Telra peQepara c{ornercrnyer reMe
TeKyIIIero 3a]HflTufl. llocle AoKnaAa ocraJlbHbre cryAeHTbr 3aAaror nonpoQrr, qro .rrBJrqercf,
neo6xo4raurru ycJIoBI{eM ycrrelxHoro npoxox{eHr4tr TeKyqero KoHTpo4lf, ycrreBaeMoc:rrz
(ronuuecrno 3aAaHHbrx KDI(AIIM cJryrrrareneM Borrpocon (frzrcczpyercs rpe[o4aBareJreM). llocne
AoKJIaAa, upz ueo6xoAI'IMocrI,I, nperloAaBareJrb upot43BoAlrr 6onee noApo6uoe o6rscHenue
Marepuana. Ha ocHoBe rIpeAcraBJIeHHofo AoKJraAa vr KarrerlrBa orBe-ToB lpra Borrpoc;br
npelloAaBaTeneM cc)BMeCTHo co cTyIeHTaMLI [pLIHItMaeTct peureuze i o6 orIeHKe 3a
noAroroBJreunrrfi peQepar (uo gecar:u6arranoft. rrrK€ure, nepecqurbrsaea/rofil 3areM e 6anrrr
peftrzur-xoH,rpom). Bpeur Ha AoKnar z o6cyxc,4eHr.re orpeAeJrsercq rpv pagrrpe.{eJreHrrz re)M
peSepaton I ranucarraocrt4 or cocraBa yve6Hofi rpynnbr H Mto)r(er KoppeKTrzpoBarbcs r{a
KoHKperHoM 3aHgrI,Iu B 3aBLIcI4MocrI4 or rexyqefi flBlr.uLt [oAroroBneHHocrr4 doxnan.rr4ros.

TOpHbrx sar'stuit ttpoBoAr,rr,cs B r,rH,repaKrrzsHofi

or4cK vr a*arrvt3 Jrr{Teparyp""rL 
"rtooHrrKoB 

rto
OKJIA,4AM.



Te uit KoHTpoJrb

HECKOJIbKPI cocTaBJl,fioilIr{x.

L Ka Lr 3arqr,rra pe(pepara.

e n o6cyx4eHrara pe(feparoB.

Herr[e la6oparopHsrx pa6or.

l.r
II

JU4 CTOBbIe MaTepu zurbl

n 6orxa us1etuit rocne npoqecca Bbrpaqr.rBaHkm

vlllellus. p a3nr4qHbrx MeTOAOB

1. 3xcrpysraorrHbre crrcreMbr: gKcrpy3r,rr; o,rBep)r(AeHr4e

2" FDM-rexHoJrorr,rt

3" Texuoloruu npxmoft 3arrr,rcr4

4. IrlcpolrsonaHr4e rexHoJror[r ink-jet
5. Aeposonuras. npflMas.3arrrrcb

6. Te$nrn.recroe HarrlrJreHue

7. Srcrpysux pacrJraBa

8. Facurrreune Marepr.rafla MeroAoM crpyfiirofi rreqarrd
9. zcnomson aHpre pa3IltrrrHbrx Marepr.raJroB Ars crpyftnoft [eqarr.{:

- flolzueplr

10.

11.

12"

13.

14.

15.

16.

- Kpparr.rzr<a

- Metarn'r
Oc4rNlenrae pacrBopos Ia sgeecefi

Mefo4u SopuzponaHur KarreJrb

Mefolrr KorrrpoJrr.rpyeMoro vcnapeHvrfl. KarreJrb

Mefoarr pacnbrJreHur (Henpeprrnurrfi , DOD)
I'Icrionrs onaHlre cBr3yroqux Marepr4 aJroB AJrr MeroAbr pacnbrneHv.f,
@opnazponaHl{e cJlol4crbx MarepklturoB (crreznanue ra aAre3HBHoe cB-f,3brg a1Lre)
@o{nazponaHlre cJror.rcrbrx Marepr4aJroB (coe4zueHrae r pacr(pofi, pacr{,pofi m

coefianeurze )

(o cnonnrre rraKerbr 4rrl rrpciercr Lrp aBa:nufl

i

OIIHbIE CPEACTB A ATfl TEKYIIIEIO KOIITP O JT'{ TICUIi,N,IEMO CTI4.
IIP OMEXYT OIIHOfr Arrr CTAUIII4 tIO I4T OrAM O CB O ]EHI{fl

AI4CUI4IIJII{HbI I4 YqEEHO.,METOAI,ITIECKOE OBECIIEI{EI{I,IE
CAMOCTOfl TEJIbIIOfr PABOTbI CTYNEHTiOB

pefiruur-xoHTpoJrb ycneBaeMocrrd ocHgBaH Ha orIeHKe

2.

3.

4.

2.y
3.B

a)

6)

B)

r)

poBaHrre yr3g1erru$. B cpeAe CAIII]
noe)

Hr e AaHHbrx n STL $opuat
BaHr4e AaHHbrx ras STL B KoMaHAHbre Ko.rlbr

HHocru r43roroBneuux us Aenuit B pa3nlrqHbrx MeroAoB
br c [o[oJrb3oBaHr{eM $orononuuepoe
bI c t4orroJrb3oBaHl{eM [OporrrKoB
br c paclnaBJreHHblM MaTepl{anoM

aAnr4TIzBr{bIx rexnonorufi :



p oB aHlre cJror4cTbrx MarepHaJroB (TepMo cKperrJreHr.re, r
v brpa3ByKoBar o6pa6orna)

18. tr HanpaBneHHofo sHeproBKnaAa.

pHbre MeToAbr a 4r{rrTr.rBHoro [por,r3BoAcTB a

na.a tf or:onoJrr4Mepr,r3arlz.rr

HO E CEJIEKTI4BHOC CIIEKAHI4E

oe ceJreKTrrBHoe [JraBJreuue (la:epHax HarrnaBKaJl

<l6pa6orra cJrorzcrbrx Marepr.raJroB

pHoe ocalKAeHr,re (qepHr4r))

ocaxAeHz 9 paClnaBneHHOrO :MATepvana

Brrnoinenze na6oparopHrrx pa6or
reoperr.rqecKr.rx 3Harrrair. IIa6oparopHar pa6ora
onLrcantrfl npoBeleHr{x pa6oru r4 [onytreHHbrx
o $oprraneuus orr{era rrpo}rcxoAr4T 3arrlr.rra pa6ora
cryAeHTbr [oryqaror HaBbrK uayuuofi pa6orrr
nayuuofi rpynre"

llpouexyro,qHas arrecrarl[fl npoxoAtrr
oxBaTbrBaroT Bcro TeMaTr{Ky, paccMoTpeHHyro B

ceMecTpa.

pe3ynbraros. llocre nrruort nx pa6oru u

rrarleJreHo Ha 3aKpe

cocTollT ZS rparxoff

B rpynrax no 3-4 qenoneKA.

B KOMaHIe r{ pa3AeneHaro

n (poprvre eK3at\deHa.

xoAe rrpeAcTaB,rreHr.rt

x pe(leparon u
TIOJIHOCTbIO

uu npofirra

[oJIyqeHHEIX

l'.acT't4,

anuru o6pa^:orr,r

nocrefi e

r( SK3aMerry

B B TEqCHI{E

poBaHr4t

rexHonorzfi:

Bonpocrr K e_Isj jl{eEy:
l. flpoerrupoBa[rfie Lrcrervrfl. B cpeAe cAllp (o*ronHrre raKerbr AJUr n

npororunon)
2. llpeo6pa3onaHr4e AaHHbx s STL (fopnlar
3. Ilpeo6pa3oBaHrre AaHHbrx us STL B KoMaHAHbre KoAbr
4. oco6enHocrlr r.r3roroBJreH ux uz getmit B pa3rr4qHErx MeroAoB arnlrru

a) cucrelrtr c ucrroJrb3oBaHr4eM $oronoluuepon
6) crzcreuu c rzcloJrb3oBaHr,reM rropolrKoB
n) czcrerrau c p acrrJraBJreHHbrM Marepr.raJroM

r) rnep4rre JrrzcroBbre Marepvnnbr
5. llocro6pa6orna usAerraft rocne npoqecca Bbrpar{r.rBaHl'
6. OrpannqeHpr.f, pa3rr{rrHbrx MeroAoB
7. SxcrpyslrouHbre clrcreMbr : oKcrpy3r,rr; orBepxAeHu e

8, FDM-rexHoJrofrt
9. Texuouon{u nprM otrt zanucu
1 0. ?IcuonrcoBaHrze rexHoJrorzz ink-j et
I 1. AsposoJrbHar rrp{Mar 3arrrrcb



3x$rpysux pacrrraBa
I

ragflbrJreHrre Marepv ana MeroAoM crpyff rrofi [errarrd
15. I4cirom3oBaHr4e pa3rrrrHbrx Marepr{urnoB An, crpyftnoft reqarr4:

- Illonuiureprr

- Kepauura
- Merarunr

16. OcaNleHre pacrBopoB r{ ssnecefi
1 7. Mero4rr (f oprr,rzponaHr4fl KareJrb
1 8. Merogrr KoHTpoJrr4pyeMoro vcnapentrfl Ka[eJrb
19, Meto4u pacnbrJrenvx (neupepunHuft, DOD)
20' vlcno tw oBa'r,re cBr3yronlr4x Marepr.anoB Anr MeroAbr pacnbrJreHur
21. oopuzpoBaHr.re cJror.rcrbrx Marepr,raJron (cxneunaHLre v arresvBgoe cBrr
22. QoptvruponaHlre cJror4crbrx Marepvanon (coe4r.rueHue vrpaorpoff, pacxpo

)
23. @opnrzpoBarrr4e cJror4crbrx Marepr4aJron (reprraocrcperrJreH're, [peccoBaH

yrrbrpa3ByKon ax o6pa6orra)
24. flpoqecchr HarrpaBJreuHoro onepf oBKnaAa"
2 5. Jlasepnbre MeroAbr aAAr4Tr.rBHoro nporr3BoAcrBa
2 6 . IIaz apnax rp orononr,rMepr4 3 arl
27 . Ilazapnoe oeJreKTrrBnoe crreKaHr,re

28. Ilazap."oe ceJreKTr.rBHoe rrJraBJrenze (rasepnax naunanxa)
29 . Ilwepnax o6pa6orKa cJrot4 crhrx Marepr{anoB
3 0. Jlasopuoe ocaxAeHr{e (qepHr,rn)

3 1 . Jlasqpuoe ocaxAeHlre pacnJraBJreHHoro MarepIanna

Calroc;roareJrbHafl pa6ora cryAeHToB BKrroqaer n ce6.s:
l. Jlo4roronry peseparon (uo46op uctoqHr4KoB rro saaa'Hofi

HanprcaHr4e reKcra., [oAroroBKy K 4ornagy). Kourponr ocyqecrBn
llpoqe4ypa Kourponr orrucaHa Bbrrrre s n.5.

2. llo4roronre n Bhr[oJrneHr4ro la6oparopnux
naoopaTopHhrM.

3. Pa6ory c ,ntotroJrHr4renrnoft Jrr.rreparypoft no
ayAr{TopHbrx sauxruir. Konrpolr ocyrqecrnJlrerc,
npoAeMOHCTpr,rpoBaTb ocBoeHHbre caMocTo.,rTeJrbHo
gK3aMeHarlr4 oHHbre ltolpocbr.

Pacnpe4eneHlre Br4AoB caMocrorrenruoft pa6oru no pa3AenaM Kypca.
Par4en 1. Pa6ora c AoloJrHlrrenrHofi Jrr{Teparypofi (9 .r.)
PasAer 2. Pa6o.ra c AononHrrreluroft Jrr,rreparypofi (6 u.);

noAroroBKa la6oparopHbx pa6or (4u)
Pasleo 3. Pa6ora c AonoJrHr,rrelrnofi Jrr4reparypoft (6 v.);

rlolroroBKa la6oparopHhrx pa6or (6.r)
Pas.4er 4. Pa6ota c AoronHrrrenurofi Jrr.rreparypoft (6 q.);

roAroroBKa la6oparopHbrx pa6or (6u)
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13.

14.

)
H COCAI,IHEHI4E

, vx aH,'J-JIJ]3,

HA 3AH'TI4'X.

OTqETOB

MaTepr,r€uroM

AOJIXEH

OTBETOB HA

pa6or, o(fopuneHp

flo4roronra

llo4rotonra

Il[olroronma

(8 q.),

(9 .r.),

(9'r.),

paTa
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8. ]VIATEPI{AJIbHO.TEXTIIqECKOE OI;ECIIETI
AtICIII4IIJII,IHbI

,{nr npe.4craBJreur,rr JreKur4oHHoro

rrpoeKllr4oHHo e o6opygoBaHrre.

Ans rpoBeAeu?rs na6oparopnux
OUIIM u I{KIL

MareplraJra u peSeparon

pa6or 6yaer ucrroJrb3oBarbcfr

lIcrIoIb3VeTC.f,

AoBaHlre KaQ.
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COCTABI,IJI
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