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o$uqua,rrHoro ottrroHeHra Ha AHcceprauuoHHyro pa6ory O,rtru I4ropenHr,t U,{yrcuHofi

" HOBbIE AHI4OHOOEMEHHI,I KI4 C KOBAII EHTHO tlPI4 BI4Tbl M PA3BETBJIEHHbI M

f I4APO@ I4IIbHbl M OyHKUI4OHAJIbH bl M C JIOEM Ant I4O H H O I4

XPOMATO| PA@1414 ", n peAcranneH H ylo H a cor4cKaHu e yueuofi creneH II KaH Alal.ar a

xHMuqecKHX HavK rto c[eun&'IbHocrn 02.00.02 - aHaJIHTI4tIecKat xLrMHs,

lracceprauus O.tr4. ll{yrcuuofi rocBquleHa cuHre3y LI v3yrreltto xpoMarorpafuuecrux

cgoficre asuouoo6ueHHbrx cop6eHroa nr'lq HoHHofi xpovarorpa$uu. Cop6eHrlr raKofo poAa

rrpeAcTaBneHbr Ha pbrHKe sapy6eNHlrrvila SnprnraMu-[poH3BoAI4TeJItMH I,I He AocTyIIHbl Ant

oreqecrBeHHbrx KoMrrasui,t. K coxa,reHuro, B saurefi crpaHe uosoo6nteHHuKl,l Arq uoHuofi

xporr,rarorpa$r.ru He rtpor.r3BoA.srcq. Hamu norpe6urelu BbIHy)KAeHbI e)KeroAHo 3aKynarb

:apy6exnrre uosoo6neHHHKH Ha AecqrKlr MHJIJII4oHoB py6,nefi. flooronay pa6ora .Il,I4ccepraHra,

HecoMHeHHo, qB:r.qerct axryzulsuoil r{ eaxHofi Anq pa3BI4Tnq I,IoHHofi xpoMarofpaQuu n Haurefi

cTpaHe.

AsuoHoo6MeHHVK nnfl nousofi xpoMarorpa$uu AonxeH l4Merb He6o,rlmyro

prosoo6lrenHyro eMKocrb B Anana3oHe 0,04-0,10 vruolt/r, uto6st o6ecnequrb Bo3MoxHocrb

I{CIIOJrb3OBaHrzq 3I}OeHTOB, COBMeCTHMbTx c coBpeMeHHbIMt4 ct{cTeMaMH rloAaBIeHIzs. c oanofi

cTOpOHbr, 3TO OfpaHr4qeHr4e pacrxnprleT Kpyr Bo3MOxHLIX TI4TIOB peaxquil, HcIIOnb3yeMbIX AJIq

vroarasuqvpoBaHuq, c apyrofi cropoHbr, MaJrat o6NaeHnaq eMKocrb pe3Ko yxyAUraer Ha6yxaHue

cop6eura e noAHofi cpele r,r Kr4Herr4Ky o6vreHurtx pearqufi, qro orptlqare,TbHo cxa3blBaercq Ha

xpoMarorpaSuvecrofi o$sexrr.rnHocru cop6eura. !:u 6ucrporo o6vreua SyuxulaoHalsuue

rpynrrbr AoJrxHbr pacnonararbcr Ha cauofi noBepxHocru rlop rtoJluMepa, a He no BceMy o6r'erray

ilonr.rMepHofi $a:sr. tr4cnort:oeaHsrrii Ar4ccepraHroM ttcxoAurtfi [onllcrl4poJl co crerleHblo

crxr4BKr,r 50 yo, ylelruofi noBepxHocrHo 200 *21, 
^ 

cpeAHLlM pa3MepoM rlop fiopsAxa 6 snt

lpeAcraBnqercs B 3ToM cnyqae noqrn nAea,rr,Hofi ncxoAsofi uarpuuefr, [ocKonEKy Ha

noBepxHocrr4 rrop orofo MarepuaJra MoxHo pa3Mecrl.ITs rpe6yeuoe Ko,tl4r{ecrBo

aHuosoo6lreHHbrx rpyrrrr. C:relyer orMerl4rb, qro ucxoAustfi rronHcrl4polrsltfi cop6eur

ycrofiuze Bo BceM Auarra3oHe pH l-14, e or,'Iuvl4e or HeKoroptx KpeMHe3eMHux cop6eHroe. A

3To r{cKJllorrr4TerbHo Ba}KHo 
^ng 

cra6vgtbHocrt4 Bo BpeMeHH KoJIoHKH. 3ror ucxoAuufi varepuzut

B 3Har{r4TeJmHofi rraepe [peAonpeAenvJI ycilex c].IHrerHqecKHX ycunHq O.I4. I{yxunofi.

fiucceprauuq cocror4T u37 rilay, rr3Jro)r(eHa ua 135 crpaHlruax, coAepxltr 79 pucyHxoe u

35 ra6nuu, rpoulrrplpoeano 132 ny6tur<aryufi.

flepnar rJraBa - 3ro noApo6nr,rfi 14 xopouo cncreMarn3t4poBaHHbrfi o6:op ntlTeparypbl no

c[oco6aM co3AaHHq 14 3aKpeflneurla $ynxunoHaJrbHofo tzosoo6ueHHoro clot Ha iloBepxHoc'rH

I



pa3nur{Hbrx Marpr4rr c yqeroM cneuHSHKr4 cop6eHToB A,rq hoHHofi xpontarorpaSuu, a raK}Ke

paccMorpeHo BJrHsHr4e crpyKTyprr SyHruuoHaJlbHofo cloq Ha xpoMarorpa$uuecrcue ceoficrea

cop6eHron. I4s o6sopa noruqHo BbrreKaer uenecoo6pasuocrr ucIIbITaHHt ocHoBHbIX cxeM

cuHTe3a, Koropbre v flBr4rrzrcb rrpeAMeroM KporrornuBofi ctacreuaruqecrofi pa6ortr acnHpaHTa.

Bce cxeMbr npeAnonararor nonyqeHHe 14cxoAHoro aMHHocoflonuMepa, conepx(au,lero

BTopr4rrHbre vnpr TpeTTqHbre aMr4Hofpynnbr Ha rroBepxHocTl{, K KoroptlM e AalsFleftueNa

KoBaJreHTHo npr4Br4Banr4 cneficeprr t4 SyHnunoHzutrHrte rpynrlbl pa:luuHoil crpyKrypbl v

raApotbunsHocru.

B pa6ore r4crroJrb3oBaHa coBpeMeHHar xpoMarorpa$nuecrcan att[aparypa KaK

oreqecrBeHusrx (AKBI4JIOH), raK r.r :apy6exHux rpolr3BoAnre:refi (u: LUeeftqapvkr A CIIIA).

[uccepranr cr,rHTe3r4poBan oKono 20 o6pa:uoe cop6euroe, n Koropblx Bapbl4poBaJlacb

crpyKrypa cneficepa H xonuesoft r{erBepruqHofi auuuorpynnbl. Kaxlufi cop6eur ucIIbIrbIBaJ'Ict

B peanbHbrx HoHoxporr,rarorpa$Hr{ecKr4x 3Kc[epHMeHTax H oxapaKTepl43oBblBalflcs no ceoeil

ceJreKTrrBHocrr4 pa3leneHr4r HeopfaHr4qecKllx aHHoHoB v xpoMarorpa$nvecxofi

oS$exrunuocru. 3ra o6urupuar cr4creMarr4qecKat pa6ora B KoHeqHoM HTore rtpnBena K

BbrrBJreHr4ro onrr4MaJrbHofi crparefurl cr.{HTe3a I{ [paKTI4qecKoMy no,'IyqeHuro cop6eHroe c

yAoBnerBopr.rrenbHbrM14 cnoficrnauu, He ycryIIaloIuHMLI :apy6eNHttlr KoMMepr{ecKI4M

aHa,'roraM. 3ror pe:yJrbrar y6e4urelrHo cBuAereJlbcrByer o HecoMHeHsofi npaxruqecrcoil

3Haqr.rMocrl4 pa6orsr.

B pa6ore 6tnu cuHre3r4poBaHbr u HcrrbrraHbr aHuosoo6rteHHl4Kh c QyHnuHoHaJIbHbIM

cJroeM pa:luuuofi crpyKTypbr u rrzapo$HJIbHocrl4.

flpelloNeH no{xoA K caHTe3y auuouoo6nreHHuKoB, noApa3yMeearouuil HcIIoJIb3oBaHHe

MoHo3noKcHcoeAHHeHr4.q 3nr4xnopm ApvHa, roropufi Aer Bo3Mo)KHocrb Sopttnponaurar Ha

rroBepxHocrr4 Marpr4ubr rlr4po$nlsHoro onl4roMepHoro $yHxuIzoHa,rbHoro cJ'Iot.

xapaKTeplr3ytolierocq, oIHaKo, HeAocraroqHoft panuoutepHocrbto.

[pyrrau TIOAXOAOM K CrrHre3y" npen[olara]oulHM ucnoJIb30BaHHe

MoHo3noKcr4coeAlrHeHufr 6t;t Bapr4aHT oAHoBpeMeHHofo BBeAeHI4t rnApo$Hnbsoro cneficepa v

rr,rApo$o6Hofi rpuuerr4JraMMoHuenoft $yHxuuosarrHofi rpynnbt 3a cqer HcIIor'Ib3oBaHVs B

Kar{ecrBe aJrKHnHpy}ourHX areHroB lnHuhAunrpnn,telaravoHnft xnopuAa qIIL4 efo

He3noKcr.rAHoro aHaJrora. [auurrfi Bapr4aHT uoAnQuurapoBaH14s Marpil ubt I]o3BoJtter

tfopuuponarb AocraroqHo paBHoMepurrit $yHrcunouanrsuft c;tofi, o{HaKo ero 3HaqHreJIbHbIM

orpaHuqeH14eM qBrqercq HeBo3Mo)KHocrF, Bapb14poBarI-, crpylrrypy t|yHrcuuoHa,'ItHofi rpynrtbl. a

TaKxe Anr4Hy cneficepa. H. cneroBareJrbHo. HeBo3MolrHocrb BJIHtrb Ha xpoMarorpa$uuecrne

ceoficrea cop6eHra.



Han6o:ree rlepcr]eKTHBHbTM rroAXoAoM K cHHre3y auraoHoo6nreHHHKoB qBJ'rrercr Bapr4aHr"

rrpeAnonararourufi ncrroJrb3oBaHr4e AHrJrHrrr4Ar4rroBbrx o$npon pa:,rnuHoft crpyKrypbr,

rrocKonbKy raxofi MeroA Aaer Bo3MoxHocrb BapbupoBarb KaK crpyKTypy v LnvHy cneficepa,

TaK)r(e v crpoeHr4e $yurunoua,lrHoft fpynnbr, qro rro3BoJrrer s Hail6orlmefi creneHr4

y[paBnqrb ceJreKTrrBHocrb]o n o$$er<rraBHocrbro ronyqaeMLIx cop6euron.

Eoruuoe 3HaqeHr4e n pa6ore yAeneHo r43yqeHr{ro Blrvslnus. mApoQu;nHocrl{

uouoo6uenHofo cJror{ Ha xpoMarorpa$rauecrcue csoficrsa. Oxasa,'rocb. r{To e$$ercrnnuocrr

cop6eura cyuecrBeHHo rroBbr[raercfl c pocroM ruapoSznsHocru ero noBepxHocrr4. rrpH sToM

BaxHoe 3HaqeHr4e r4Meer raK)r{e paBHoMepHocrr cQopMr4poBaHHoro $yHr<unoHar'IF,Horo cJlos.

flpu :rorr 3aBr4cr4Mocrb ceJ'reKTr4BHocrH $a:rr or rra4po$unsHocrr4 $yHxuuoua,rbHoro c,'ros

o6paruo lpo[oprluoHaJrbHas, nocKonbKy c pocroM rraApo$r.rnsHocru $a:sr Ha6rrcnaercq

cHHxeHue ceJIeKTHBHocrH. o6ycloe,reHuoe ycHneHHeM :,rrcrrapyroutefi c14Jrbr 3J'rloeHTa

fr4ApoKcprAa KaJwrfl Lr cHHx(eHr4eM ueuouoo6veHHbrx esan\aoAeficreufi nonrpr43yeMbrx

aHr4oHoB c Marpvrlefi. Aerop pa6orsl MHoroKparHo noAqepKr4Baer Ba)KHocrb @opnuposaHnr

pa3BerBneHHoro Qynxur4oHaJrbHoro croq c uenbrc 3KpaHr4poBaHlrs Marpuubr H cHr,r)KeHht

HeuoHoo6neHHbrx cop6qnoHHbrx B3aHMoleitcrswit. a pa6ore Ha rrpHMepe aHHoHoo6N{eHHHKos,

nao4rz$urullpoBaHHbrx ALlrnrJlLr4JroBbrMr4 :Supavn, rroKa3aHo rrpeHMyurecrBo pa3BerBJ'reHHoro

$yHrrluouzulbHofo cJ'ror HaA luHeftHr'rvr. BrrsereHHbre 3aKoHoMepHocrr4 3aBr4cHMocrr4

s$$enrznnocru 14 ceJreKruBHocrpr auuouoo6nreHHr4KoB or crpyrcypbr ra rugpoQuJrbHocrr4

$yHruuona,rrHorb cJros HMeror cy[lecrBeHHyro Hayr{Hyro 3Har{r4Mocrb.

B npouecce BbrrroJrHeHr,ra pa6oru aBTopoM noKa3aHa BbrcoKafl HayqHar rnaluSurcaqur:

-- rrpoBeAeHra e ctro)KHbrx c H HTe3on cop6eHron ;

--oilpeAeneHr,re HX pronooOneHHofi enrrcocrn;

--orreHKa xpoMarorpa$uuecrnx ceoficrn noHoo6lresHHKoB Ha coBpeMeunofi annaparype.

Aeroporra pa6oru locrr4fHyrbr nocraBlreHHbre r{errn, B qacrHocrr4, Ha Jryq[rr4x o6parqax

cuHre3rzpoBaHHF,rx zouoo6ueuHr.rKax AocrnrHyra o$SexruBHocrb KoJroHKrr 68000 r.r.Ha Merp 14

noKasaHa Bo3Molr(Hocrb pa3neneHuq 7 aHr,roHoB :a 5 nuHyr.

B pa6ore nonyqeHbr HoBbre cBeAeHhr rro reopuH r.{ npaKrnKe aosHofi xpoMarofpaSuu.

roryqeHbr o6pa:uu uoHoo6ueHHr4KoB, He ycryrralouue nyqurr.rM :apy6exusrvr o6pa:uav.

Xorerocr 6sr noxerarb aBTopy [pouecc cr.rHTe3a AoBecrH Ao KoMMepqecKoro, aro 6sr,'ro 6sr

arffyanbHo B paMr(ax r4MnopTo3aMeuleHHq.

Co4epNauue anropeSepara coorBercrByer reKcry AHcceprau14r.r.

K 4uccepraur4r4 r.rMerorcq Bo[pocbr 14 3aMeqaHHr:

l. 9ro o3Haqaer (nonflpu3yeMbre uoHsl>? Bce r4oHbr e pasuofi crerreHH o6laAaror

lonqpu3yeMocrbFo. llpaeursuee roBopnrb o6 aacop6ukrv Ha rroBepxHocrr4 3a cr{er pa3Hbrx



Mexff oneKyjlrpHhrx B3ar.rMoA9fi cTBLrft ,

2. floqeuy HcnoJr;3oBaJrlrcb KoporKne Ko,roHKr.r (50x4*t"l), a He craxAaprnne (100x4tvtu)?

3. B pa:aene 2.4.7. (crp,54) yra:alrrr Bce ilapaN{erplr. BnpLtrrcuIHe Ha KaqecrBo ynaKoBxtt, KpoMe

ocgoBHoro * .&aBJIeHHt. Aanee B TeKc're 6uro yxaraHo. q"ro y[aKoBKa npoBoAnnacb npH

AaBneHr.rH 400 6ap. floveuy 400 6ap?

4. Ilo.reuy .alr noHoo6rvrennuxa F-]'MA o$rlenrunuocrb nocile.qoBare.llbHo Wenblxaerct co

BpeMeHeM yAepxuBar{ur (rpoure SO+ 
2') 

Anr 3.r}oeHra 5rrrM KOH u ue'r raxofi 3aKoHoMepnocrll

AJrr 3nroelrra 25vM KOH? ('ra6;rnqa 6, crp.55). Iler srxaxofi:axosouepHocrn H g ra6m{qe 12

(crp.69), ra6nuue 13 (crp. 7?),

5.Alx moGoft xpoMarorpaQuvecxofi KorroHKr{ ueo6xorttua ("tpeHHpoBt(a)), HHorAa I-2 cyrox,

no3ToMy 3aBHcHMocTb napaMerpou ylepxr.rBaHllrl or BpeMelIH HJIH KOJII{qeCTBa llponylUeHHoro

arloenra HyxHo HaqrInarb nocre BpetveHl{ (rpeHnpooKn> (pwc.74'crp.l l3).

6. Xelareltso 6uao 6lr noxa:arb nonlopreMocrb napanneilbHblx cI{HTe3oB oaHoro lt roro xe

uonoo6uennnxa.

.{r,rccepraulaonuaJr pa6ora <Hoslte anuonoo6ueHl{I{xn c KoB&qeHTHo tlpI"lBHTbIM pa3BernennblM

rngpo$nltirr,rril $yuruuoxa,rrnrru croeN{ i.;ifl, nosnofi xpolra'rorpa$Hx> orBerraer

coBpeMeHHbrM rpe6onarulv no aKTya,rrbHocru TeMbl, IIoBH3He H HayqHo-npaKruqecrofi

qeggocrr{ noJrfre}rnl,rx pe3yJrbraroB. ycraHoBneHHbIM n.9 flonoxexprs llparnrenscrna

Poccuficxofi @e.aepauNu or 24 cesrxlpn 2013 roaa N1842, npeAbtBrteMblM K KaH.(I'IAarcKrM

a6ccepra11srM. a ee aBTop Orsra l4ropeuHa lldyrcr.rua 3acnyxl.rBaer nprrcy)KAeHu.a y'reuofi

creneglr KaHAHJrara xrN{uqecK!rx Hayr( no cneun?LrbHocrn 02.00.02-<.,\saltlrnqecrarl xHMHlD.
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