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l. TIEJIb OCBOEHI'Ifl [krCLV,rrIJrrIHbI
Ilelrro ocBoeulltr ,{ilcqurIJII,IHbI rBr.serc.f, @oprr,rraponaHr{e 3naHr4ft o6 ocHonHblx Merorax

orlpeAeneukrs. I.r4crrepcHocrl,r HaHoMarepr.raJroB, gJreMeHTHoro, $a:onofo cocraBa, a r&r(x(e o6la-
cT.rrx [prirMeHeHr4s KaxAoro MeToAa.

3 aAaqlr Ar.rcqu[JrrrHbr :

. 3HAKOMCTBO C TEOPETT4IIECKI4MH OCHOBAMIZ COBPEMEHHbIX CPEACTB AI4ATHOCIII4KII I{AHO-
cTpyKTypr{poBaHHbrx MaTepr{aJroB ;

. rloJlyqeHIle npaKTl{rIecKux HaBbIKoB rrpr4 pa6ore Ha coBpeMeHHbrx ArzarHoorl{qegKr.rx KoM-
IIJIeKc tx, a rarcr(e rp aKTo B aH wul pacmu$p oBKH [o ryrreHHb]x AaHHbrx.

2. MECTO AI,ICqUIJII,IHbI B CTpyKTypE OIIOII BO
.{ucquunana <MeroAbr alaJrv3a Iz KoHTponr HaHocrpyKTypr4poBaHHbIX Marepr4aJroB r,r cr4-

creM) orHocl'ITc.u K AI4cIIuuI,IHaM basosofi qacrr4 OIIO|I lo.4foroBrw 6at<anazpoB no HanpaBne-
nraro <HanorexHo Jrorfi ll r{ Mr.rKp o crzcreMHafl TexHrzKa).

Llsyteuue AIIoqTITIJILIHII npeAnonafaer HaJrr4qr4e fryn4arr,reHra.rrlHbrx suanufi, Koropbre
$oprraupyrorcs. y cryAeHToB npl{ I{3fleHrzr4 npeArrrecrByroqux Arzcrlrznnuu 6asoBoft q&cru: <@u-
3I4Ka)), <@I4su'{ecKple ocHoBbI MI,IKpo- rr HaHocl,Icrelruoft TexHr{KI4)), <MarepuanoBeAeHpre HaHo-
crpyKTypr{poBaHHbrx MaTepr{aJroB).

3uauzx, nonfreHHble B paMKax Llt:ryelufl Aauuofi,e4crlr4nlrr{Hbr, Moryr 61116 nparraeHe-
HbI IIpu I'I3r{eHrII{ ApyfI,IX Cnerlr4aJlbHbrx Ar4cIIulJIr,IH rIO HarrpaBJ]eHr4ro [oAforoBKrz, a raK]r(e IIpu
BbrloJrHeHr4r{ BbrrrycKHoft xealz(f HKarIrroHHofi pa6oru.

3. KOMIIETEHUI4I,I OEYIIAIOIIIETO Cfl , OOPMI,IPYEMbIE B PE3YJIbTATE
o c B o E Hvrfl I.I/CJI r4rr Jrr4Hbr (M oAy Jr.fl )

B npoqecce ocBoeHl{t Aanuoft AIacIII{urr.rHbr cryAeHT cfopuzpyer rr ,qeMoHcrpr4pyqT cneryrc-
que upo S ecclroHaJrbHbIe KoMrrereHrlrrrr :

l) cuoco6uocrblo ytilzrblBarb coBpeMeHHbre reHAeHrluu pa3Bkrrlrs. gneKTpoHr{rfl{, r,r3MepureJrb-
noft u BbIqI4cJII4Tenrnoft TexHIzKLI, zn(fopuaqlroHHbrx rexHoJrofr4ft n csoeft npo$ecctaonanrnoft
AeflreJrrHocrn (OIIK-7) ;

2) roroBHocrbro npoBoAI{Tb gKcrlepr{MeHTaJrbHbre rzccJreAoBaHzrfl. rro cHHTe3y u a1ar13y Mare-
PIIAJIOB I{ KOMIIOHEHTOB HAHO- 14 MI4KPOCICTCUUOfi TEXHI]KI4 (IIIT.2);

3) roroBHocrblo l{cnoJlb3oBarb 6asosoe KoHTpoJrbHo-r{3MeprzrerrbHoe o6opyaonaHr4g Anq Mer-
ponorurrecr<oro o6ecueqeHrlr I,IccJIeAoBaHufi z nporrabrrrrJreHHofo npor.{3BoAcrBa Marep vaJroB v
KoMrroHeHToB HaHo - Lr Mr.rKpo cr4 creuuoft Texnr4 KH GIK- 9).
B pesynrrare ocBoeHlla AI4cIIlIIIJrlrHu o6yuarorqzfics AolxeH AeMoHcrpr4poBarb
p*ynbrarbr o6pas onanrar :

1) 3narr: ocHoBHbIe olpeAeJleHvrl ALrcnepcHocrlr r{aHoMarepr{aJroB, gJreMeHTHoro, c[a$onoro co-
craBa (IIK-2).

2) Yltetr: err6raparr KJIacc o6opylonauvrfl. rrflalalrru3arz KoHTpoJr.rr HaHoMarepr4anoB ts coorBer-
c'rBurn co cueqrzQurofi rexnuqecrrzx 3aAar{ (OIIK-7).

3) Bnaaerr: rr'reroAaMI4 aroMHo-crlnonofi ra pacrpoBofi uur<pocxorrr4zr) Ara$paxurzoHr-rbrMr4 r4 cneK-
TpanbHbIMI4 MeroAaMrI ArIt Al{arHocrrEKrr HaHocrpyKTyplrpoBaHHbrx Marepr4aJroB (lIK-g).

4. CTpyKTypA I4 COAEPiITAHI,TE AI4CUr4UIr4HbI (MOAyJnr)
o6rqaq rpyroeN{xocrr Arzcrlr4[nr{Hbr cocraBJrrer 6 sa.rerurx eAzunq, 216

cJleAyrouue

B rl4rr yu e6uoii pa6ortr, B tsloq afl cal\,t o crorrer 6Hyro
pa6ory cryAeHrou

H TpyaoeMr(ocTb (B rraca-\
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I Mero4u onpeAe-
Jrellrrfl Ar4crrepc-
HOCTT4 MAT9pVA-

JroB 14 noBepx-
HocrHbD( ceoftcrn. 6 t-14 14 1AIT 28 50

19/39%

Peiitruur-
rourrpolr, J\l1
(6 LreAeJr[, Ha

npaKTr,{qecKoM
gaHflraz),

Pefinanr-
Kor-lt'ponb J\b2 (12

I-r9A9Jlfl, Ha I]paK-
'I'Hrl0cKoM 3aHt-
lnr.r).

2 MeroIu onpeAe-
JIEHIZ.'I SNEMEHT-

Horo r (paronoro
cocTaBa HaHOMa-

TepuanoB

6
15-
18

Aa Aa 8 49
6125%

Itefiuanr-
I{:oHrt}oJrb Nb3 (18
FIEAQ'IS, HA TIPAK-

Tt4r{ocKoM 3aHq-

ruw).

Bcero 6 18 18 18 36 99 31143% 3K3AMCH

C o4epxau ve EncrlurrJu.rHbr
Jlenuuu

PasAer 1. Merogu olpeAeneHr4fl rLrcrrcpcHocrrz Marepr4anoB r{ rroBepxHocrH6rx caoftcrrr.
1.1. Knaccu$uxauux HaHoMareplraJroB no pa3MepaNa u csoficrBaM. Conocraueuue crjofrcrBaM
Marepr{anoB Mero.(br Hc cneAo B aHrrr 14 KoHTp o ls,. 2'r
r,2' MetoAlt onpeAeneHl4e AlrclepcHocrrr Marepr,ranoB: MeroA ra3orrporrr4uaeMo-
QTu, crarkrr{ecKue u nv:F'aMu-9ecKlze a.qco6pIII4oHHbIe MeroAbr. Cneronue Mr4l(poorolbr, pacrpo-
BbIe orrr4rrecKr're MzKpocKonu (POM). 2u
1.3. PacrpoBas oJIeKrpoHHa{ Ml,IKpocKonrza. llpzuqun pa6oru. Cxeva ssazNaoAeficrBr4f, ocHoB-
Hbrx sJIeMeHToB. Paspe[raroqa.f, clloco6uocrr. Bilzsuve pernedra r{ gJreMeHTHofo coc1r:}Ba Mare-
puana Ha rloflyqaeMbre AaHHbre. Crepeouerp[qecr[e usuepeunr. 4.r
1.4. 3on,qoearl MIrKpocKorII4fl: aroMHo-cuJroBa.fl Mr4KpocKonvs., ataHupyroqar ryHFre.rrbHa.rr Mr4Kpo-
cKonl{.s, sneKTpo-c[JIoBas MlzKpocKorrua. llprzuquu pa6orrt. Cxerraa ruauvo4eftcrBr4.fl ocHoBHL'*
oJreMeHToB. Pa.:peuraroulas cnoco6uocrr. 4q
1.5. Mero4u 4ufpaxqrlu peHTreHoBcKLrx nyrefi u HefirpouoB, Ar4HaMr4r{ecKoe paccesgae cBera,

2,I
ParAe.n 2. Mero4u onpeAeneHlz-u greMeHTHofo u $asoeoro cocraBa HaHoMarepr4arroB.
2'1' Mero4bl o[peAeJIgHI4fl sJIeMeHTHoro cocraBa: xrzMr,rqecKrze w Susuuectc"e. fpanpr,rerpuue-
cxufr. u rlrrpllMerpu'lecxufr. alaJrrr3. CuerrparlHbre MeroAbr: aroMHo-a6cop6urzoHrfE,rft, peHTreHo-
crreKTpanbHrrft, vracc-cnexrpalrntrfii 2'r
2'2. Metolbl aHaJII43a $a^:onoro cocraBa: MeroAbr peHrfeHoBcrcof, Dner(rpoHHoff'u ugiirpouuofi-
nubpaxUuu.2't

Jla6oparopHbre 3auflTrrrr
Tenaa 1. OsuaxorraJleHue c [pI4HIIIruauu pa6orbr or]Tr4rrecKoro Mr4r(pocKona. Onpe4e;renue

Ar{cnepcHocru [opouKoBbrx ruarepuanon 4u
Teva 2. OsHaKoMneHI4e c [pIzHIII{naMz pa6orrr pacrpoBoro gJreKTpoHHofo

Ha rrpr.rMepe nprz6opa Quanta 200 3D. llsyueuue ocHoBHbrx onepaquft B npofpaMMe
npri6opou.4.r

Terua 3. I'lsyreurae nu$opuarrzBHo crr{ cr4 fHaJrra ucrr4Hr{o BTopl4r{Hbrx
Hbrx eneKTpoHoB B P3M z:o6pa>xeuurx. 4v.

Tev,a 4. osHaxol,{reul4e c npl4Hrlr.rrraMz pa6orrr aroMuo-cr4J]oBoro MrzKpocKorra Ha npr.{Me-
pe upu6opa Ntegra Aura. I4zqenue ocHoBHbrx onepaqrzft B rrporpaMMe ynpaBneHux npu6oponr

r{ur(pocKona
yTllraBneHr4t

14 yrrpyfo OTpalr(eH-



Nova' Pearusaqut KoHTaKTHoro u npepbrBr{cro-KoHTaKTHoro penflzMoB cKaHr.rpo saHus. 4,1.
Tenra 5. llolyueune BoJlbr-aMnepHbrx xapaKTepr4crraK MarepnaJroB MeroAou CTM 4q.
Teua 6.l4cuteroBalr4e lrpl4noBepxHocrHbrx csoficre npr4 noMorrlu ACM: 3neKlrpuqecKr4x,

uarnurutx.4q.
TetvraT. oupeAeneul4e Al,IcnepcHocrl4 qacrurl KoJrJror4AHoro pacrBopa MeroroM AnHaMr4r1e-

cKoro pacceflHtrs. cBera ua upu6ope Horiba. 4q.
Teua 8. I4syueHue I43MeHeHI4e o[T[qecrzx csoftcrB HaHoMarepr{anoB B 3aBr,ror4Mocrr4 or

pa3Mepa qacrr4rl cneKTpaJrbHbrur{ MeroAaMrr 4q.
Teua 9. llparcru.recKr,re HaBbrKr.r pa6orrr Ha nprz6ope MaJroyrJroBoro peHT[eHoBcKoro pac-

cesnus2'a.
Teua 10. Pa6ora c MrdpoBbrMu 6arrrcatvtu
flpanruuecnue pa6orrr

crpyKrypHLrx AaHHF,x (MI4HKPI4C'I, Mercury)

Teua 1. I'InterpanbHble xapaKTeplrcrr.rrr4 onpeAeJreH:r,s. rvcnepcHocrri Marepr4aJlroB. 2rr
Teua 2. llpocnevuBarorlJafl. gneKTpoHHatr Mr.rKpocKorr4.s H Mr{r(pocKolu.f, Bbrcor{oro pa3pe-

uteuux 4,r
Teua 3. IrluQpar<pacuar crreKrpocKorns. 2,r
Tepra 4. onpeAeneuve xlzMl4rrecKofo cocraBa aroMHo-gMrzccr4oHHbu cneKTparrbHLrM Mero-

AoM no aroMHbrM cneKTpaM BerqecrBa 2.r
Teua 5. Xzrr,ruqecKlle Merorbl orrpereneHr.lfi greMeHTHoro cocraBa HaHoMarepr4zuroB Zrt
Ten'ra 6. [u$paxqrloHHble MeroAbI: peHTre]roB cxax, ueitrpoHHar, 3neKTpoHHa{. 6,r

5. OEPA3OBATEJIbHbIE TEXHOJIO|III{
B pauxax neKrlr.roHHoro Kypca:

5.1. AnrunHbre r{ r.rHTepaKTr.rBHbre Sopiurr odyueuua
C qellro fropnaraponalnfl. rr pa3BLrrrrs. upoQeccraoHaJrbHbrx HaBbrKoB cryAeHToB n yue6nou upo-
qeCOe I4CIIOnb3yIOTC.fl aKTI4BHbIe I'I IIHTepaKTI4BHbIe frOprvtrr [pOBeAeHI4 g. Zalgtytit. B COrIeTaHr,rH C

BHeay.4l4TopHofi pa6oroft: (xonrpoJlbHble ayArlropHbre pa6orrr, vl1aBr41yarrbHbre roMarrrHr.{e pa-
6oru).
5.2. CanrocrosreJrbHan pa6ora cryAeHToB
CanaocrosreJlbHafl (nneaylraropuax) pa6ora cryAeHToB BKrroqaer 3aKpenneHr.rs reopqrr4r{ecKoro
Marepvana npl4 noAroroBKe K BblloJrHeHr4ro r4HAr4Br4AyanbHoft ,(olrarunefi pa6or,rr, K rrpaKTr4r{e-
oKI,IM 3aHrrr,r.sM. Ocnosa caMocrorrelrnoft pa6oru - u3yr{eHr4e nrrreparypbr no peKoMeH,qoBaH_
HbIM I4crorrHHKaM I{ KoHcrleKty lexqnft, [oAforoBKa orsera uo la6oparopHoMy [paKTrdrqMy.
5.3. MynrrnueAufi nue rexHoJroruz o6y.reur,rn
Hexoroprre I43 JI9KIII{OHHrIX I4 npaKTllqecKr4x zausruit npoBor.flTc fl B Brrre npe3eHTarruii n rraynr-
rzue4aftuofi aygutoptrr4 c ucnoJTb3oBaHI,IeM KoMrrbrorepHoro [poeKropa. Cry4enra* npaao-
craBr.Eerct KoMltblorepuufi Kypc neKlllz.it, a ranKe opraHrz3yrorcq Macrep-KJraccbr, flpeAloJrara-
roque AeMoHcrpallurc npI'I9MoB, TexHoJIoruit, MeroAoB o6pa6orxu u a*aJwca usodpayteuufi uc-
cneAyeMbrx uaHoo6paerloB Ha KonKperHbrx 3aAarrax.
5.4. PefiruHr-KoHTpoJrb
PeftruHr-roHTponb [poBoAI,ITcfl.TpLrpasa3aceMecrp. OH upe4uoJraraer orIeHKy c'rMMapHbrx 6an-
JIoB rlo cneAyIouII4M cocraBJltlolllllM: 6alltr Ha KoHTpoJrbHbx 3aHflTvrflx; KaqecrBo BblrToJrHeFrr4s
AoMaIIrHI4x rl4rloBblX zaga]F,uit, paccMarpvtBaeMbrx Ha [paKTr4rrecKr4x 3aHrrr4.f,x. Pacupe4eleuue
6auos no KoHTponbHbIM MeponputrlsM onpeAer.sercs JreKTopoM, BeryqrzM rr4clrLrrrrrr4sy.

6. OIIEHOqHbIE CPEACTB A [Nfl TEKYUIBTO KOHTPOJI'I YCTIE]BABMO.
crvr, fIPoMExtyrorIHorI nrrncTAIII{I4 rlo IlTofAM ocBoEHI4ff ltvrc-
III4IJIT,IHbI II YIIEE H O.MET OAI,IIIE CK OE O EE CIIEqEHI4E CAM O CT O.fl -
TEJIbHOfr PANOTbI CTYAEHTOB
6. 1. SrcsaMeuauuoHunre sgnpocrl

1. Kar< npoucxoAr.rr (f oprraupon attue uzo6pa)KeHr4.s e p3M
2. Kax npoucxoAr.rr Qopuupoeauueuso6palrer{u.a e ACM
3. r{erra o6ycnoBJreHa 6ortrua_f, ruy6una Sonyca n pOM



4. Onpe4eneulze Allcnepcuocrl4 rro Ar{HaMr.rqecKoMy paccerHr4ro cBera
5. Kaxona zn0opuau4BHocrb r.rcrr{HHo BTopI4rrHbIX gJreropoHoB
6. Karoea r.ru(foprraau,rBuocrb yrrpyro orpor(eHubrx oneKrpoHoB
7. Kaxve I\{eroAbI rro3BoJr-rrlor non) {r.rrb paclpeAeneHr4e HaHorracrr,rq rro pa3MepaM
8. Knaccu$zxarlr4r crreKTpoMerpr4r.r
9. llpuuqun MeroAa MyP
10. llpe4crauzrb cxeMy sMr.rcclroHHoro c[eKTpaJrbHoro anuru3a
1 1. MeroArr r4ccJreAoBaHr4s roBepxHocrr4 MareprzaJroB
12' Auarus rpaeKTopl{ft naHo.Iacrlntl ce,4r{MeHTar{r4or{Hbrit aumvtz,ynbrpa3ByKoBbre

MeTOAbI;

13. PenrrenoAr,r(fparcquonHbre MeroAbr;
14. 3nerrpouua-fl cneKTpocKonr4s;
15. Kole6arelbHasMr,rKpocKoru.{;
16. Heftrponuar 4uspaxroruerptrfl;
17. Marnuruaxueftrponorpa$ur.

6.3. Bolpocrr pefirr.urr-nourpo.rrs

Peftrunr-rcourpo.nn J\!I
1. Cxeua orrrr4qecKofo Mr{KpocKorra n ocHoBHbre napaMerpbr.
2. Kan $oprr,rzpyerc.rr 3oHA B POM.
3. Kar nrruxgzr c[eKTp BTopt4qHbrx 3neKTpoHoB.
4. Kax $oplrrapyerc.fi KoHTpacr uso6paxeHvrs. B LtcruHHo BTopuqHbrx 3neKTpoHax.
5' Oupe4enztt .{H$paKIII4oHHbrx rlpeAen P3M, rreM Ha caMoM Aene o[peAensercfl pa3perra-

roriaf, cnoco6uocrt P3M.
Pefi runr-nourp o,rrt J\b2

1. llprzuqzu pa6orrr CTM. Tyunellnrrfi rox.
2. Czrosoe nsaul.{oAeficrBr{e son4-o6paseq n ACM.
3. Onru.recKag crrcreMa perr{crparl}rrz orKJroHeHr4s 3oHAa.
4. Murcpocxo[r{s JrarepnnbHbrx cr.rJr.

5. Pasperuaroular cnoco6nocrr ACM B KoHTaKTHoM ps)rfl4Me.
6. Mero,q $asonoro KoHrpacra.
Pefirunr-rourpo.rrn J\b3
1. Xlltralr.recKzft uero4 o[peAeneHr.r.fl gleMeHTHoro cocraBa.
2. Olzsr,rqecxzf iraeroA onpe,qeneHr.r.f, gJreMeHTHoro cocraBa.
3. fpanuuerpuqecxuft MeroA.
4. Tzrprzrr.rerpyrqecruff MeroA.
5. Arouno-aAcop6quouHrrfi ueroA.
6. PenrrenocneKTprurbHrrft irreroA.
7 . Macc-cuerrpoMerpr{fl.

6.3. Boupocbr AJrrr KoHTpors caMocroqre.unuofi pa6orrr:
1 . flpezrrayruecrB a r{ HeAocrarK u nulpaquoHHbrx MeroALrK.
2' floteuqrzal JleHuap4a-.{xtoHca lt 3aBrrc]rMocrb cr4Jr or paccro.sHr4s.
3. PesoHaHcuaJr qacrora KaHTr.rJreBepa.

4. Cunrr, .(eficrByroqr4e Ha 3oHA.
5. MeroAu MareMaruqecxofi o6pa6orxu ACM uso6poreHuft.
6. Kpanue noABoAa-orBoAa.
7. Cxeua nsarardoAeftcrBr4.f, ocHoBHbrx gJreMeHToB CTM.
8. Kanu6ponxa cxaHepa r{ Tecrr4poBaHr{e 3oHAa.
9. Apreft axru cKaHr4poB aH:zs.,

1 0. Oxre-cneKTpocKonrrs.
I 1. fln$paxqlr;r MeAneHHbx oJreKrpoHoB.
1 2. MartrrarHo-crzJroBair Mr4KpocKorr4.s.
1 3. MzxpocKoflrl.f, 6nuxrnero rroJr.rr.

1 4. llp o cn eqr.rB aroqa.s gneKTp o HHar M uKpo cKo rrr4s.



7 . yTIEEHO-METOAI,IqE CKOE I4 I,IHO OPMAIII4 OHHOE OEECTTETIEHI4E
ApICIII4IIJII,IHbI

Ocuosuas Jrr.rreparypa!

1. BseAeHue r Qeurouauorporouzry: Syn4ar'reHraJrbHbre ocHoBLr 14 Jra3epHbre Merorbr
yrlpaBnteMoro noJlr{e}Jufl. u AllafHocrr{Krz HaHocrpyKTypr4poBaHHbrx Marepua{rlon : yue6-
Hoe noco6urell C.M. Aparenau u rp.-M.:Jloroc, 2015._744 c.

2. Mero4rt nonyqeHl,Is v vccileroBaHrz.f, HauoMarepr4anoB r4 HaHocrpyxtypllA. CrEros - M.:
Buuorr,r. Jla6oparop us s*auuf4 20 13 .- I 8 4 c.

3. MeroArt I'IccJIeAoBaHI{{ MI,IKpogneKTpoHHbrx r{ HaHosneKTpoHHbrx Marepr4anqB r,r crpyK-
ryp. Hacrr II/Berr.rqKoA.A., OnruprouonaH.I4. - Flonocra6.: H|TY, 2014. - 2tr7 c.: fSbN
978-5-7782-2534-3

[ouo.rrnrareJrbuarr Jrr,rrep aryp a :

1. ConperteuHble MeroAbI crpyKTypHoro aHaJrr43a Berrlecrn: yue6uzr / K;ups.qHoe M.C,.,
Pylcr<as A'f', KoSaHoBa H,E. - Pocron-na-[ouy:I4s4arerr6crBo IOOy, 2009" - 288 c.
ISBN 97 8-5-927 5-0653 _8.

2' Meronrr uccne.qoBaHlls MI,IKpogJIeKTpoHHbrx rz HaHogneKTpoHHbrx Marepr44Jrots a crpyK-
typ. CrantrPForqas 3oHAoBa.s MI4KpocKonzs. tlacrt I: yve6uoe toco6uel Ohnuruonoea
H'I4., Konrqon B.B.- 3lexrpon, TeKcroBbre .4aHHbre.- Honocu6rzpcr: HonopyrGupcr<uir
rocyAapcrBenurrft rexHrqecKr,rfi yurznepcurer, 20 13 ._ 13 4 c.

3. Cepreen, A' f.HauonerpoJlorrr: rraouorpaQus I A. f. Cepreen. - M. : Jloroc, 2011. -
416 c. - ISBN 978-5-98704-494-0

LlurepHer-pecypcr,r:

l. KpucralnorpaSuuecxafl. u KpncrirJlJroxr,rMr4qecKafl 6a:a AauurrxAnfl Mr{HgpanoB r,r ux
crpyKrypHbrx AHilIOTOB (MI4HKPI4CT>ll Pexuir,t AOCryna:

2. Kerra6pz4xccurft 6aHr< crpyKrypHbrx gann:srxll Pexuv Aocryna:

8. MATEPPIAJIbHO -TEXHI4qE CK OE OB E CTIEIIE HI,IE AI4CUT4 TIJII,IHrI
Jlerquosuble ayAIdropI4LI, ocHalrldnnue Aocr<oft u nepeHocHr,rM npoeKTopoM 4nrr npoBe-

neHufl sauxtuit c [pI4MeHeH]IeM KoMrlb]orepHbrx npe3enraqufi rz .qeMoHcrparlr{oHHbq( ponr4KoB
(420-3). Ay,uuropuu AIIfl rlpoBeAeHlztr [paKTrzr{ecKr4x r4 na6oparopFrbx 3aHrrufr, ocuau{€uuue co-
BpeMeHHbMI4 nepcoHanbHbIMI'I KoMnblorepalrn, o6te4undunrnru B JroKanbHyro Bbrr{r4cqr4TenbHyro
cerb I4 yKoMnneKToBaHHbIMIr ueo6xo4zublM cl{creMHbrM r{ np[KnaAHbrM nporpaMrraurfru o6ecne-
rreHI4eM (1226-3) I{ HayqHble la6oparopuu (105-3, 104-3, 479-3, 123-3), r.ue pa3xaeqqHbr coBpe-
MeHHbI9 AI4aTHOCTI{IIeCKI{e KOMrrJreKCbr: pacrpoBbrfi elexrpoHHufi MT{KpOCKOI QUanta 200 3D,
3OHAOBair naHola6oparopkrfl. Ntegra Aura, cIIeKTpoMerp, A[opaKTOMerp.
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