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Bpuo peKTopa QeaepalbHoro rocyAapcrBeHHoro

$rcAxetroio,o6pasonarellbHoro yqpegAeHufl BbIcIIIero

o 6 p as o n aHvIfl < C as rr - lI ere p 6 yp rc K o ro ro c yAap crB e H H o f o

TEXHOIIOfI4I{CCKOfO r.rHcTI,ITyTa (rexsuqecKoro

or3brB nn.4vIqsft oPTAHI,I3AIIIIII

Ha Auccepra[uonulTo pa6ory Epaaoncr<ofi Eleuu IOprenalr

<Pa:pa6orxa MarnltroBocrrprluMrlrlBblx cop6eirron ga ocnone qeo.lura Beta

Ars perueHgs gaAaq MeArrrlrrnr,r n sKoJroruu)> [peAcraBJ]enu]To Ha corcKartue y'reHofi creneull

KaHAIrAara xI,IMn{ecKIrx Ea}.I( IIo cllerll4anbHocrz 02'00.04 - Ql{3uqecKat xr{MI'It

I{eolrru o6nanalor r4HTepecHbrMr,r crpyKTypHbIMI,I oco6ennocrsluv a cneqztpuvecr<nuu

cnoficrnauu, 6naro4apa KoropbrM HaxoArr npr4MerreHl4e B pa3rl,Ir{Hbx oTpacntx upoMblrrrreHHocrlr.

,,{uccepraqrza 11ocBrrrleua cI4HTe3y ra I43freHr{Io tpu:r,rro-xr,rruuvecKl4x, rloBepxuocrnbD( I{ 6r'ro:rorzqecxux

cnoftcrs qeoJrI4ToB I{ MaTHIITHID( HarroKoMno3ltToB Ha Ilx ocHoBe I{ npI4MeHeHUIO IIX B (aqeCTBe

cop6euron AJrr oqlrcrKrr crorrubrx Bo.4 or xr4AKI4x orxoAoB pa3JII,IqHLrx [pox3BoAcrB, a raKxe Hocr'ITereft

Anr aocraBKr4 JreKapcrBeHHbrx fipeflaparoB. I4ccreaosauue tf lt:utco-xuunuecKlrx ocHoB rfopulponaHur

Max6urrrLx ueom4ToB c 3arannbrM xlrMvqecKr,rM cocraBoM u crpyxrypofi tBrtercs Baxnoi Hayqnoi

saAa.refi, yro o6ycrar:rr.rnaer alcryaJu,Hocrr, TeMbI At4 ccepraquounoft pa6oru.

crpyxrypa II coAepxaHrre ArrccepTaqn[. ,{r,rccepraqlu cocToxT lr3 BBe.{eHI4t, rpex tJIaB,

3aKJrroseH r, cnr{cKa r.rcrroJrb3yeruofi rureparypbr, BKrloqarcqero 188 nauuenosaHl4fi. Pa6ora u:'noxena

sa 137 ctpanuqax z co4epxur 43 pucyur<a u 21 ra6tuuy.

flepnar r:rana upeAcra8Jrter co6ofi anaruru.{ecxui o6eop l{Meloqllxc.f, JII{TeparypHbIx AaHHbrx.

flana co4epxur cBeAeHu{ o6 o6urefi xapaxrepr.rcrr.rKlr Ma.rultrHbrx cop6enron, oco6eHHocrsx crpoeHl4t

u cnoco6ax r4x [oJ]fregr,rr. Paccuorpenrt ocHoBHrre BIIArI HeopfaHLIqecKLIx MarpI,Iu, [cIIoJI[EyeMbIx AJIfi

cr4HTe3a Ma.rH THbrx HauoKoMrro3nron. B pa6ore o6ocHogaHLI rrpel4MyulecrBa ueoJIIaToB.[epea apyrHMI'I

uarptrlarrall. Anroporra BbrAeJreHbr nau6onee [epcrIeKTI4BHbIe HalpaBreHllt [paKTl'IqecKoro

U^NO;Ib3OBAETS MATHI'THLIX KOMTIO3I'TOB HA OCHOBE qCOJII4TOB, TAKUE KAK MATEPI'IAJIbI MCAI'UI'IHCKO|O

Ha3Har{eur4r r,r cop6eurur AJrr BoAoorrr{crKlr. Bo nropofi rJIaBe oIIficaHbI o6terrrr u Mero,4r'I

yHr{BepcHrera)),

oKTOp rexH



rrccJre,4oBaHnt. B rnane 3 upegctauenrr gKclepLIMeHTaJIbHbIe p$ynbrar6l rlccJreAoBarrut HecKoJIbKI'Ix

MeroAoB noJryqerrr4t Hagorracrr,rq Maxuerr.rra (nl4poreprr.ranrnrrft u rueloqnofi rtl4ponus) u yclonufi

rr4AporepMaJr6gofi rpucrarnusauuu qacrI,rrl qeonr.rra cb erpyrrypoi Beta c paur.rvnbu coaepxaHl'IeM

HaHoqacrxrl MarHeT[Ta. Onpe4enenu orITI,rMaJrbHbIe coorHoltreHl,It KoMrIoHeIrToB crrcreMbl I'I

eSSerruBHocrb rr,ro4u$nraIlHrl HAHOqACTLIII MAfHCTLITA KATLIOHHbIM rronHMepoM

rroJrr{Ar,raJgrrrJrltlrr,rerunarr.luonneu xJIopI4AoM. B pa:4ene 3.2 6tll,.u [ccJIeAoBaHbI (pusuro-xr'rurauecxze

xappKTeprrcrr4Ku crrHT$r,rpoBaHH6D( KoM[o3rrroB. flo Aaunuu xltMllqecKofo I,I 3ueproAl'Icnepcl{oHHofo

arr1gfi'.ja 6u;ro o6uapyxeHo, qro B rrpoqecce ruAporepMIulbHofi o6pa6orr<u ocHoBl{tlt Macca MafHervra

BgeAprercr n o6rdru qacrrrrl qeoJr[Ta. Pa:Aen 3.3 nocnnqeu I,IccJleAoBarrI4Io cop6quounofi cnoco6ttocrr.r

cuHT$r,rpoBaIIHLx o6pa:qon 11o oTHoIueHI,IIo K TI,IaMI,IHy rnApoxnopugy' [poTlIBOOly(oneBoMy

flpenapary 5-rf ropypaUr.rny, Karr,rorrHoMy KpaclrreJllo Mer[JIeHoBoMy rony6ottty ]t uoHaM rtxeJlblx

MeraJrJroB. Perylrra:rrr ficcJreAoBaHr4r loKa3ajrr,r, qro AollupoBtulve UeoJrI'ITHofo reJu HaHoqacrLqaMI'I

MarHerura npvBo.u4T rc o6paronanuro qacrr,rrl HarroKoMno3I,ITa c yaelu.renuofi cop6qnouttofi eMKocrblo'

Tarxe c,rour orMerr,rrb, vro 6laro4apr HaJrhqrro Ha noBepxHocrlr IleoJruroB pasnoo6parHlx aJCTfiBHbD(

qeHTpoB KoHTpoJrlrpyeMoe nrtcno6ox4enue rfropypaunna oflpe.ueJlterct KI'IcJIorHocrbIo cpeArr. B

pa3AeJrax 3,4 u 3.5 paccMarp[Baercr Bolpocbr o 6uoAerpaAarlr,Ill MarHerl,ITcoAepxaqux qeoJIl]ToB B

6raororu.{ecrux cpeaax r,r r,rx reMorfiTraqecrofi arragsocru, Koropble Ao 3Toro MoMeHTa ne 6rrrur

r,r3rreHbI.

Hay.rnar HoBu3Ha pa6orrr sarmouaercr B parpaborre MeroAa rlrAporepMalJrbHoro cI,IHTe3a

MarHlrrHbD( rleoJrriroB Ha ocnoBe IIeoJrr4Ta Beta r,r nanoqacrr.rq MaxHerI{Ta, roroplrfi IIo3BoJInJI rIoJIfrlITb

Marep[a;r6r c nau6olee nepc[eKT[BHbrM KoMnJreKcoM csoficrn (uan.ruue MaTH THID( cBoficrB, BbIcoKtuI

aAcop$q[oHHar cnoco6uocrr, orc]"TcrBr4e rorcn.*rocrr.r). VctanosreHu ocHoBHbIe 3aKoHoMepHocrl4

s3arr{oAeicrn[g MarHr,rrHBD( HnHoqacrfirl u qeorl,ITHofi MarpLIIIbI, orITI'IMIIJrbHbIe cooTHoIIIeHI'It

KOMIIOHCHTOB.

crenenr o6ocnorannoc.r[ Hayqnbrx noJtoxeunft, BbrBoAoB u perouenqaqnft,

cr[opmy,rnporaflHblx B AIIccepTaII[[. Ha saqlrry BbIHeceHo 4 uo:roxennl, ycTanaBluBtuoUue

tpusr.rro-xulruuecKrre ocHoBhr DrAporepMaJrbHoro cI4HTe3a MarHLITIrbrx HaHoKoMIIo3I4ToB c 3aIaHHbIMI4

xapaKTepDcrrzKaMl,r ,r ocHoBHLre 3axoEoMeprrocru, cBt3blBaroull4e cocraB, crpyKTypy u cnoicrna

uccneAyeM6rx o6pasqor. flo4po6noe, Jrorr{qHoe r y6e4r.rtemuo [poI,IJUIrocrpI4poBaHHoe I{3JIoxeHI'te

coAepxaH,Ifl AnccepTaIII4I4 rro3BoJrteT oAHo3HaqHo oIIeHLrTb cooTBeTcTBLIe no:roxeuufi, BhIHOcI,IMbx Ha

3arrlury, rr cAeJrarrHED( BbrBo,qoB. Ocnonnne pe3ynbrarbl pa6oru ony6mlKoBaHbl B 20 uay.trlx pa6orax,

BKrroqar 6 qarefi B perlemnpyeMlrx HayqHbrx )KypnaJrax, peKoMeHAoBaHHrx BAK, a raKxe npoIIIJIu

anpd$auuro ua l4-nr MexAyuapo4nrrx r,r poccuficrrx ronifepenqurx, Tarlru o6pa:ou, p$yJrbrarhl

pa6oru upe4crasJlrrorcr .uocroBepHbrMr,r, TaK KaK r,rccJreAoBaHlte BbIloJIHeHo IIpu ucllonb3oBaHl'lll



aT'recToBarrHofo O6OpyAOBaHI4t Lt COBpeMeHHbx MeTOAoB aIg.i?.Jn43A cTpyKTypBI It cBOftCTB qeOJILTOB' a

coopMyrupoBaHH6le aBTopoM BbrBoA6I - o6ocHoBaHHhIMIr..
i

Ilparrr.r.recrar 3HatrttMocrb

Anropou pa:pa6oran nosbri rran Marur.rrnlrx cop6euror Ha ocHoBe IIeoJIura Beta u nanoqacrzq

Mamerura, o6raAarouue Bbrcorofi cop6quounoft eMKocrb no ortroueHl{Io K JIeKapcrBeHHbIM

fipeflepaTaM, opraHr,rqecK,rM KpacIITeirtM u TTXeJIEIM MeTZIJIJIIM; MaIHLITHbMLI cBoficTBaMIr; HIr3I(ofi

reMonr,rrlqec1ofi aKTrrBHocrrro r,r cttoco6Hocrbro x 6uo4erpa,{aqu[, rITo AeJraer gTI't MarepI'IaJlbI

nepcneKTr,rBHbrMl.t cop6eurauu, (orophre Moryr 6HTb r4cnoJlb3oBar{bl Ant oql4crKu croqu6D( Boa or

oprasuqecKux r4 HeopraJrr{qecKrrx 3arpmnr,rrereft, a rarcxe B KaqecrBe trocurenei als aapecnoft

aocraBKr,r JreKapcrBeHHbx rlpelapaToB.

Pesynrrarrr npe4cranneuuoft pa6orbr Moryr 6rrTb ucnolrsoBarlbl B opraHlz3allurx I,I Ha

npeAflpurr[sx, 3aHqMaroulr4xcr pa3pa6orKoft cop6enron Ir HoBbIx JIeKapcrBeHHbIx [peflaparoB I'I

cpe4crB rrx AocraBKrr, B .racrHocru, @fEHy tr4ncruryre' 3KcnepI,IMeHTaJIrnofi ueatqunu, OfEHy

<HI,II,I onrolorlru zu. H.H. flerpono, 3AO <Hr.rxeropoAcKne Cop6eHrrn>, Carr t-flerep6yprcxorra

rocyAapcrBerruoM yu[Bepcrrrere, Poccr4ficKoM xr.rMuKo-TexHoJroruqecroM yH[BepcI,ITere uw. [,.kL

MenAeleena.

Coorrercrnrie Arrccepraulrrl nacnopry crreqrlaJrbHocrIr.

,{uccepraqlrr coorBercrByer fiacnopry crrerll4aJllHocrlr 02.00.04 - tpr,rsuuecrar xIlMHt tto

nyEKraM 3, 
.5, 

7 , 10 rz 1 1 . Paspa6oraurr ![r,rsraro-xurr.rurrecrlre ocHoBLI KpI,IcraJ]JrI,I3aIryIrI IraHoKoMno3I,IToB

B trlAporepMaJrburx ycJroBrrrx c 3aIarHBrMr4 cnoftcrnarrru. Pesynrra'ru uccJIeAoBaHI{t ycranaBJluBaror

cBr3b MexAy cocraBoM, crpyKrypofi u csoftcrna"N,ru non),rreHHbrx HaHoKoMno3IrroB; I43fIeHbI noBeAeHI4e

t MexaHr43Mbr aAcopbquu Ha MaxHIrrHbIX qeoJII,ITax.

K pa6ore r,IMeerct ptA BonpocoB Ir laueqanufi:

1. Arrop yxa3brBaer, .rro paspa6amtBaeMhre MarepuzIJIhI Mofyr 6rtrl ucuolrgoBagbl AJlt

perxeuzr 3aAatr B gKoJror[rr B KaqecrBe cop6enroo H B Me.4LIuIrHe KaK HocI4TeJIIl

neKapcrBeHHbtx npefiaparoB. Eclu npuneHeur,re pa-rpa6orauubtx MarepI,IaJIoB B KaqecrBe

cop6enroe [oHrITHo, To rro [oBoAy MeArrrluHcKofo [pr,rMeHeHI,It xoreJlocb 6rr qdrrocru s

r43JrOXeHI,IU fiplrHqrrfla AOCTaBKI,I HaIOqaCTr4rI C JTeKapCTBeHHbIMLI [penapaTaMl,I IIO I4X

IICJIEBOMV HA3HAqEIIIIO.

2. B pa6ore [pr{BeAenbr MarHr,rrHHe csoficrBa Anfl cHHre3I{poBaHHbIX o6pasuoB, Ho orcyrcrByer

r4x cpaBHeHvre c MafHr,rrHbrMrlr ceoficrsaMr{ Apyfr'rx noAo6srx cop6euroe.

3. B pa6ore Her o6rscneHvrfl, KaKlrM o6pasovr MarHerr{r Bcrpar{Baercfl B crpyKrypy ueolura. OH

HaxoAr{Tcr B rropax LrJrr4 rroJrocrgx? BosNaoxHo, olpeAeneHl4e xapaKTepl{crl{K nopucrofi



crpyKTypbl Marepl4anoB, B rlacrHocrH, cpeAHefo pa3Mepa rop u pacnpeAeneHr,rfl nop no

pa3MepaM noMorlo 6rr pa^:o6parbcr B oroM Bo[poce.

flo xaroMy rrplrHrlr{ry 6rrl nrr6pau cB}rHerI onn ou.HKr4 cop6uuousofi euxocru o6pasqos.

Blvser tw [o6aBJreHLIe MarHerr,rra Ha cop6quoHHbre xapaKTepr{crr.rKrr rleorura?

Marepu aJrbr, I{cloJlb3yeMble B Kaqecrne cop6eHToB r{ TeM 6olee Hocr.rrenefi nexapcrBeHHbrx

MoneKyn, AOJI)KHbI orruqarbafl nrtcoxofi cta1utrcHocrbro B pa3nraqHbx ycnoBr.rsx. y1sns,ercfl

ilu nonf{eHsrtfi KoMIro3pIr cra6ulrHblM Bo npeueuz? [pyrofi saxunlfi Bonpoc cB.f,3aH c

Boclpou3BoAl{Mocrbro HccneAoBanvrfl.. MeHsrorcs rvr cnoficrea o6pasqon or cr4HTe3a K

cuuregv?

3arorro'renue.llo aKTyalJIbHocrI.I, HoBI,I3He, npamuuecrofi 3HaquMocrra r,r ypoBgro npoBe.qeHH6rx
t4 ccreAoBarr,rfi pa6ora cooruercrnyer rpe6onau[cr\a n. 9- 14 <floroNeua.r o rrpr4 cyxreHr.rur yrreHLrx
crefleHefD, yrBepx,4eHHoro flocT anosreHfieM [paBrrreJrbcrBou Poccuicxofi Oe4eparlur.r or 24 ceurx6pn
2013 r Ns 842 (pea. ot 01.10.2018, c I'I3M. or 26.05.2020), a ee alrop, Epa:oncraa Erend IOprenna
3acJryxl4Baer rlpucyx,qeHl4t y.renofi creueuu KaHAruara xr.rMrrqecK x Hay( IIo cfleqfiaJrbHocrr,r 02.00,04
- tpr,rauvecrcar xr,rrr,rr.rr.

otsrrn o6cyxa6n r'r o4o6pen Ha 3ace/tanve ra$e4pu o6qefi xuuuvecrcoi rexnonoruu r4 Kar,urr.r3a
c npEcyrcrBlleM upe4cranr'rreneft or rarfe4pu lpu:uuecrofi xrzuuu $e4epanbuoro rocyAapcrBegHoro
6ro4xernoro. o6pa-:onarenrHoro yqpexAeHr{r Bbrc'''ero o6pasonanur <Canru-Ilerep6yprcKofo
rocylapcrBeHHoro rexHoJloruqecKoro LlHcrr.rrlra (rexuz.recroro ynunepcurera)D, [poroKoJr Ns g or
16.02.2021 r.

or:'r ne4yrqefi opft[rl$aJrr,ru o ,qucceprarl"'r Erenu Ioprennrr Bpa.soncr<ofi cocr:rBr,rJrrr:

4.

5 .

3ane4yroqrfi Ka$eApofi o6uefi

XI,IMI,IqECKOfi TEXHOJIOf TII{ VT KAT AJIVI}A,

AOTIeHT, KaHAT.IAaT TeXHI,IqeCKlrX HavK

llpoQeccop Ka$eApbr o6rqefi

XI,IMI4IICCKOfi TCXHOJIOTUU I{ KAT€UIA3A.

AOKTOp TexHr,rqecKr4x HayK

Crapurufi nayunbrfi corpyAHraK, AorIeHr

xaSe4pu o6rqefi xr{MuqecKofi

TE X H O JI O II/'KI VI KATAJI I43 A,

llocrHos A. IO.

Ylanoe IO. n.



KaHAr{Iar rexHI,IqecKLIX HayK

Crapurufi uayuuufi corpyAHlaK, AoueHr

raQe4pu o6rqefi xlttr{u.recKofi

TEXH O JIO|VIId V KATAJII{3 A,

KAHAI,IAAT XI,IMUIICCKI,IX HAYK

a r

3ane4yrorr1arl ra$e4psr

Qusrauecxofi xuuLII4, AoueHT,

KaHA[AaT XI{MHTTeCKHX HayK

Mzutruena H. B.

flaxonaoe H. A.

Irlgorosa C. f.

Opranu:aqux: $egepa,rrnoe rocy,qapcrBeHnoe 6roAxernoe o6pa:orarenruoe fIpexAeHI,Ie Bblcluefo

o6paronanur <Caurr-flerep6yprcr<r.ri rocy,4apcrBeHHbrfi rexnororuqecxuft r.IucruryT (rexnravecruft

yHt,IBepcnTeTD.

Iloqrosnfi aApec: 190013, Poccuficrcag (De4epa{ur, Calrr-Ilerep6ypr, Mocroncrr'rfi upocnexr, .uou 26

Tenerf ou : +7 (812) 7 10-13 5 6. @arcc: +7(8 1 2)7 l2-7 7 -91.

e-mail : offi ce@technolgg.edu.ru,

Ilocrnon Apxagrft IOprenur

3ageayroqrnfi xaqpe4pofi o6Iqeft xurrauqecroft rexHoJloruu u Kafiu ,I3a,

05. 1 7.01 Te'xnonorzs HeopranurrecKux BeIIIecrB

A,qpec: 190013, Poccrficrcag @eAepaquq, Camr-fletep6ypr, Mocroncrufi flpocrexr,4orr.r 26, Jlurepa B

TereQou: +7(812) 494-92-32

e-mail: Postnov AY@lechnoloe.edu.ru

Corraceu Ha BKrror{eHr,re cBorlx nepcoHaJlbgbrx AaHHbrx

Ar,rcceprarlr{oHHof o coBer a, vr vrx AanbHefi Ixylo o6pa6 orry

B AOKyMeHTbr, CBs3aHHbre C pa6OrOfi

A.IO.llocrHoB

VAanon IOpufi Ilerponrr

Ilpo([eccop xa(feApu o6rqefi xr,rN,rn recKofi TexHoror[u v KaraJrrra,

05, 1 7.01 Texno:rorr,rs Heopraur,rqecKflx BerrlecrB

A,qpec: !90013, Poccnftcrar (De4epaqur, Carr r-flerep6ypr, Mocroecr<zft fipocneKr,4orr,r 26, Jlurepa B

Te:re$ou: +7 (812) 494-92-32

e-mail: udalov@lti-gti.ru



Corlacen Ha BKJIrorreHI{e cBol{x rrepcotrarlbHblx AaHHbx

Ar.rcsepTalluoHHoro coBer a, 14 vlx AanbHefiIuylo o6pa6orxy
t

B AOKyMeHTbI, CBs3aHHbIe C pa6orofi

[o.ll.YaarIoB

Ma.nrqesa Hara.rrs Bacunrenua

.fioqenr rarfegprr o6qeft xurr,rr,rqecKofi Texnororvu v Kaffillfi434

05. 1 7.0 1 Texxoronrs ueopraHl{qecKlrx BelqecrB

Alpec: 190013, Poccr.rficrac <De4epaqrzr, Caurr-flerep6ypr, Mocroncrufi npocnelcr, 4orra 26, Jlr.rrepa B

Tere$on: +7(8 12) 494-92-32

e -mail : maltzev a.nv @Y artdex. ru

Corlaceg Ha BKIIoT{eHue cBoIIX [epcoHanbHblx AaHHbrX

AU CoepraurroHHof o coBer a, vr vrx AarlbHefi ruyto o6pa6orxy

B AOKyMeHTbI, CBfl3aHHbIe C paoorol4

H.B.Mamuena

Ilaxouor Huxolafi A.nercanrpoBrrq

[oueur ra$elprr o6rqeft xr.rMnsecrofi rexnolotr4tl v Kartru3q

02.00.1 5 Kunerura fl Karu 43

A4pec: 190013, PocbttficKa.r (De4epaUua, Canrcr-flerep6ypr, Mocxoncruft fipocnerr,4orra 26, Jh'rrepa B

Tene(f on : +7 (812) 49 4-92-32

e-mail: npakhomov@technolog.edu.ru

Couaceu Ha BK;rroqeglre cBor{x nepcoHlurEubrx aaHHbD( B AoK}MeHTBI, cBs3ar{Hble c pa6orofi

ArdcceprauploHHofo coBer \ Lr vrx AanbHefiIrylo o6pa6orr<y

H.A.llaxoMoB

Irlgorosa Cnerrarra f eoprreuna

3aneayroruar xaifeapofi Qr.rrr.recrofi xt'tr,ttlt't

02.00.04 @rguqecra.r xuuu.r

A.qpec: 190013, Poccrficras <DeAepaqur, canrr-flerep6ypr, Mocroecrnfi rpocreKr, aou 26, Jlurepa A

Tene$on: +7(8 12) 494-93 -67

e-mail : izotovas v @gmul.com

CouaCeH Ha BKJIIOIIeHLIS CBOI,Ix [epCOHanbHbIX AaHHbrx

Ar4CCeprarIHoHHofo coBer a, vr vrx AaJlbHefiuyrc o6pa6orrcy

B AOKyMeHTbr, CBfl3aHHbIe C paoorofi

lrEr - C.f .l,IsoroBa


