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oQnquanbHoro onnoHeHTa Ha Alrccepraurlro Tenluosa Muxanna CepreeBurra <KuservKa 14

ailnaparypHo-TexHoJlorl,IqecKoe oQopnaneHr.re rpoqeccoB rronyqenr4fl o$rapon )Kr{pHbrx

KI{cJIor)), [peAcraBJleHHyro Ha coucKaHrae yrreHofi creneHu KaHArllara rexHnrrecKr4x HayK

rlo creIII4iLIIbHocrflM 05.17.08 llpoqeccu kr arlaparbr xr4MnqecKr4x rexnolornfi pr

03.0I.06 - EuorexHorlornx (n roM r{r,rcJre 6uoHauorexHoJroruu)

Arcryanbuocrb reMbr pa6orrr

Baxnofi gara'reir pa3Br4Tvrfl 3KoHoMr4Kr4 crpaHbr flBrrflerefl co3AaHr4e rexuolorufi
[poI,I3BoAcrBa eoso6HoBJIfleMbIX I4crorrHI,IKoB oHepfl{Ir. OAnranr I{3 gau6olee
ilepcrIeKTI4BHbIX BI4AoB soso6uosr.flelaofi oHeprr4rl rBJr,f,erc,rr 6noyuzeirbHoe rorrJrr4Bo. B
3aBI4cHMocrI4 or cblpb fl rnfl rtonyqelaufl, 6r,roAuseJrfl ero orHoc,flT x 6raoro[nprBy frepBoro,
BToporo vrrv rperbero rloKoJleluuit. Hau6oree [epcrreKTr,rBHbrM rnfl [por43BoAcrBa
6uoronlrurBa flBlrflercfl IacrroJlb3oBaHne B KarrecrBe cbrpb.f, 6r,rouaccrr Ml4KpoBogopocnefi:
raxofi 6uo[uze.Ilb orHo ckrrcfl. r 6uoro[nr4By rperbero [oKoJr eHr4fl.

Cnegyer orMernTb cneAyrouue rper4MyrrlecrBa MrrKpoBoAopocnefi: 1) nucoKyro
ssseru4BHocrb KoHBepcupr coJrHe.rHofi 3Hepfr4r4 (or 3 Ao 8 o/o nporlae 0,5 Yo Nts Ha3eMHbrx

pacreHl4fi), roropafl, Aaer Bo3MolKHocrb ilonyr{arr 6olee BbrcoKr{e ypoxrau 6uowaccr^; 2)
6onuuyro BenI4qI,IHy lrofnolqeHvrfl, yrneKr,rcJroro ra3a vr3 arnrocQephr rro cpaBHeHlrro c

Ha3eMHbIMI4 pacrewuxrtm; 3) uerpe6oBareJlbHocrb MuKpoBoAopocnr{ K KaqecrBy BoAhr An.f,

o6ecneq e:nvrfl Iax pocra; I^nfl KynbrI,IBVpoBaHr4fl Mo)KHo r4crroJrb3oBarb 3arp{3HeHHble
croqHble, coneHble kr ,upyrl,Ie BoAbr; 4) oAHoBpeMeHHoe pe[reHr,re upo6nenr cHrDKeHr4fl

Herarl4BHoro BIruflHufl Ha oKppKaloulYrc cpeAy [poMbrrrrJreHHbrx, ceJrbcKoxos.f,ficrBeHHbrx r4

MyHI{uI,IilitrIbHbIX rlpeArrpu'tr]mil, croqHble BoAbI Korophrx .rrBJr,f,lorcfl, LrerorrHr{KaMn a3ora kr

SocSopa B rlpoueccax Kynbrr4Br4poBa:nvrfl Mr4KpoBo4opocnefi; 5) Bo3MolrHocrb
I4cnonb3oBaH.I/.fl TeppI4ToPW, Henpl{roAuofi 4rrfl ceJrbcKoxos.f,ficrBeHHoro npor43BoAcrBa
nulrleBofi npo4yKrJwr4, Anfl BbIpaqI,IBaHI{fl oAHoKJleroqHbrx BoAopoclefi; 6) ues aB1c1r6ocrb
ilonyqeHl'Lf, MplKpoBoAopoclefi or KJII4MarI4r{ecKVX v ce3oHHbrx yciroBvtit u Bo3Mo)KHocTb

opraHl43arryu Kpyrnoro.unrrHoro rIpoI,I3BoAcrBa; 7) no:nao)KHocrb r,rcrroJrb3 oBaqkrfl
6uoruaccnr Mr,rKpoBo4opocnefi B KaqecrBe chrpbr rnfl [oJryrre gtvrfl, rrrupoKoro crreKTpa
rIpoAyKToB 6uocvture3a (6ennon, rIoJII4caxappIAoB, rrr{rMeHToB, 6raononr4MepoB, KopMoB,

]Ao6penuir vt Ap.).

I'lurepec yrreHblx vr rpeAnpkIHlrMarerefi K uepepa6orKe 6vouaccrr
Ml4KpoBo4opoclefi B 3HeproHocI4TeJII,I qpe3Bbl.rafiuo BeJrr,rK, KongrrecrBo npoBoAr,rMbIX
r4ccneAosa]F^uir B AaHHofi O6lacrr4 aKTT4BHO paCTer B xxl BeKe.

Biraecre c reM IrpoI43BoAcrBo oHeprI4I4 I,I3 Ml4KpoBo4opoclefi coilp;rxeHo c p.rrloM
cJIo)KHo creft, o6ycnonneHHblx srtcoKofi 3HeproeMKocrbro npoqecca o6e:eox vBaqufl
KJIeroK 6Iaouaccu v3 cycrreH3lrl4; TpyAHo crflMr4, cBfl3aHHbIMIa c I43Brer{eHI,IeM TIeJIeBbIX

BHyTpUIKrIerOr{HbIX rlpoAyKToB pr HeoAHo3HarrHbrM npeAno)KeHr4eM AOCTyTTHO|O Lr

gKoHoMl4rrHoro cuoco6a Ae3I4HTerpaIII4Id Kreror{Hbrx creHoK MrrKpoBo4opoclefi,
orrl4rrarcUl4xc-f, BblcoKofi npovHocrbro; nrrcorofi ce6ecror4Mocrbro oKcrpaKpu Jrr4rlr,rAoB
u: 6uouaccbr.



Tevra Al{ccepraquonnofi pa6orsr Teir,ruosa M.C. ,rrBJrflercr aKmyunuruoft, TaK KaK

Al4cceprarJvrfl. rlocBflIrleHa rrol4cKy peruenufi yKa3aHHbrx upo6nerr,r Ha ocHoBaHprr{

pe3ynbraroB TeoperI4r{ecKI,IX v 3Kcrrepr4MeHTil[bHbrx rrccneAosakrwfa flpoqeccoB

KynbrI4BI4poBaHI4f, oAHoKJleroqHbrx BoAopocnefi, a raK)Ke BbrAeneHllro nurrl4AoB H3 KJreroK

vvxsrepu$vrKagr4 c orlpeAeJleHr,reM ycronufi e$Sercu4BHoro rrpoBeAeHr4fl, rrpoueccoB.

Ornaevy, r{To pa6ora BbIrIoJIHeHa npu SnHancosofi rroAAep)KKe MunucrepcrBa
o6pa:onalnlafl 14 HayKH PO s paMKax 6a^sonofi qacrpr rocyAapcrBeHHoro 3aAaHLrfl, (upoerr }lb
1983) <Pa:pa6orKa rexHoJIorI{I4 KoMrrJrercsofi uepepa6orKr4 6uopasraraeMbrx orxoAoB)) rr

rlporpaMMbl (y.M.H.I4.K) (4oronop J\|l 6406 fY 12015) <Paspa6orKa rexHoJrorur4

ronyqeHl4,fl 6Iaouaccu Chlorella vulgaris Anfl KoMrrJrexcuofi nepepa6orKrr), qro rarcKe
rIoATBep)KAaer ee aKTyiLIIbHOCTb kr rrepcleKTr4Bhr n'nfl pa3Bkrrvrfl rrpoMbrrrrJreHHocrr4

P o cclrfi crofi @ e4ep a rJr4r4.

O1tercmou uccnedonaHL{,r B Al4cceprarJur4 TeMHosa M.C. .rrBJrrrorc,fl rrpoqecchr 14

o6opyaoBaHl4e rnfl ilonyqeHkrs, aQupon xprpHbrx Kr4cJror (3XK) vr3 6uouaccrr
MllKpoBoAopocilefi; npeduemou uccnedonaHun - 3aKoHoMepHocrrr rpoqeccoB rroryqeHn,fl
3x{K v3 6uouaccrt, orpeAeneHrre ycnonuft ux e$Sexu4BHoro rpoBeA eHvrfl,, MeroAhr

SvI:uuecKoro vr MareMarl,IqecKoro MoAenr,rpoBaHn.f, rrpoqeccoB 14 arr[aparoB flonyr{eHr4fl

3xtK r{3 Mr4KpoBoAopoclefi .

OcuonHoe coAep)KaHr{e pa6oru

[nccepraul4oHnan pa1ora cocrolar 143 BBeAeHprfl,, rrerbrpex rJraB, BbrBoAoB, c[LrcKa
nI,ITeparypHhIX I,Icror{HIrKoB, BKrroqarcqero 183 pa6oru oreqecTBeHHhrx u zapy6e)KHbrx

aBTopoB, Id nflTLr ilpunoxflF'uit. Co4epxaHne AracceprarJkrkr rr3Jro)KeHo Ha 20I crpaHr4rle
Marxr4Horrr4cHofo reKcra, BKJrroqaer 73 pucyHKa 14 38 ra6nuq.

Bo eeedeuuu cQopnaynnpoBaHhr rlenb kr 3araltv pa6omr, o6ocHoBaHa ee

aKTyilrlbHocrb, orIpeAeJIeHbI HayqH.afl HOBr43Ha Lr [paKTnqecKa,rr 3Haqr4Mocrb, AaHbr
peKoMe}fl.aUxld IIo peankrcar\krr4 pe3ynbraroB IaccJreAonauuit B rrpoMbrrrrJreHHbrx npoqeccax
14 HayrrHo-r4Hlxeuepnofi rrpaKTr{Ke.

B nepeoil enaee <ConpeMeHHoe cocroflHrre rrpoqeccoB v annaparoB rrpor43BoAcrBa

e$rapa )KI4pHrIX KI4cJIor kr3 pacrplTenbHoro chrpb,rr)) rrpoBoAvrrcfl a:narrvr3 npo6nenr vr

repcrIeKTIrB IzccneAoBalr'vrr kr pa:pa6orrcll 3Hepro- 14 pecypcoc6eperaroqux ilpoueccoB,
au[aparoB vr rexHoJIorI,IqecKI4x cxeM rlpor43BoAcrBa 3)KK r43 Mr4KpoBo4opocnefi. 34ecs
paccMoTpeHbl BoIIpOCbI pICCneAOBAHIdfl, Kr4HeTr4Kr{ IlpoueccoB KynbTr{BupoBa]Hhrfl

Ml4KpoBo4opocnefi v cnoco6os ynpaBJIeHVfl HaKofIJIeHr{eM BHyrpr4KJrerorrHbrx Jrr4rrrrloB,
3KCTpaKIil4r4 nOCJIeAHI4x, tlpOBeAeHkrfl npoueAyp MaTeMaTlrqecKofo MoAenr4poBaHr4fl

npoUeccoB ilnfl orlpeAene}Jvrfl [apaMerpoB annaparypHo-TexHonorr4rrecKoro o$opuneHvrfl,
rrpo?r3BoAcrBa 3XK.

Bmopan zilana <Teoperl,IqecKll e 14 npuKJIaAHbIe r4ccJreAoBaHn-s ceoficrB r4 pe)Kr4MoB
TexHoJlorl4qecKoro npoqecca rloAroroBKrr vr [peABapzrelrsofi uepepa6orKr4 cbrpb.rr)
rlocB,flllleHa o6cyxt4eHllro pe3yJlbraroB oKcnepr4MeHTiurbHbrx r,rccJreAo sa;g1uir npoqeccoB
rIoAforoBKI4 cblpbfl: Kynbrl{Br{poBaHr4fl MrrKpoBoAopocnz Chlorella vulgaris n@P Ab c-
I ] ], KoHIIeHTpHpoBaHHfl cyc[IeH3uzr V Ae3I4HTerpaIILII4 KI€TOTIHrIX cTeHox. B Orofr rnaBe



orrpeAeneHbr ycnoBvrfl, npoqecca KyJrbrrrB:apoBanvrfl, Ml{KpoBoAopocnefi: cocraB

rrr{TareJbuofi cpeAbr, TeMilep urypa Kynbrr4Bl4poBaHnfl,, ypoBeHb ocBeIrIeHHocrI'I, TOJIITII4Ha

cJro,rr cycrreH3r4r4 Kynbrypbr, cuoco6 co3AaHI4{ crpeccoBblx ycnoBl4fi r<ylnrplBl{poBaIF^Idfl,.

Kponre rofo, rlpeAnomeHo MareMarr4qecKa,[ MoAenb rlpoqecca Kynbrl4BvrpoBaH-vrfl'

MrrKpoBo4opoclefi, Ha ocHoBe pe[reHr4fl roropofi ilpeAnoxteHa nlogu$nKaul4fl cocraBa

rrr4TareJrsuofi cpeAbr. 3rccnepr4MeHTaJrbHo AoKa3aHbI rlpel4MylrlecrBa vro4r,rSr.ull4poBausofi

rrr4TaTeJlruoft cpeAbl IIo cpaBHeHI4Io co cTaH4apruofi cpegofi.

V.rurnreafl, qro 6uouacca xnopeJrJrbl flBJLflercfl I,IcrorrHI4KoM nI4nI{AoB - cblpbfl' I.nfl'

[onyrreHr4fl KoMrroHeHToB 6vo1vrzerrfl, AaJree B grofi rJIaBe IrpeAcraBJIeHbI pe3ynbrarbl

sKcnepr4MeHTarrbHbrx rzccneAosaHwra ilpoqecca Ae3r4HTerpaIIuH KJIeroK Ml4KpoBoAopoclefi

p a3nI4rrHbIMI4 cuoco 6 annu :

- n osAefi crBI4 e M arrcu6vtorl4Ka ( au o rcr,rqunnraua) ;

- SepnreHTarr{BHbrM fr,rApoJrr43oM KrerorIHbIX creHoK KoMIrJIeKcoM I{elnontoKc A -
flporocylruwttr f3X;

- so:AeficrBueM CBr{-usnyr{eHl4r c rracrorofi 2450 Mfq;
- Bo3Aeficreueld Qeppol,rarHI4THbIX rracrl,Iq, ABl4x(yqvrxcfl, B 3neKTpoMarHI4THoM

rroJre, B ailnapare BI,IXpeBoro cnofl (ABC);

- co3AaHI4eM ((OCMOTI4TTeCKO|O [rOKa));

- KoMrrJreKcHbrM no:4eficrBr4eM Bcex yKa3aHHbIX cnoco6oe.

lor<aaaHa ilepcneKTr4BHocrb KoMrrJreKcHoro sosAeficrBkrfl. KoMIrJIeKca $epnreHTHbIX

[penaparoB v CBr{-nsJryqeHrr.fl, o6ecne.rl4Bllrero BbIXoA BHyrpHKnerorIHbIX nI4rII4AoB Ao

23 %.

B mpemueil ztra6e, nocBflrrleHuofi r4ccneAoBaHl4to rrpoqeccoB sKcrpaKwvr 14

orepnsnKaur4r4 nr{rr{AoB Ml4KpoBoAopocnn Chlorella vulgaris nAP AreC- I I I l.nfl

rrpor43BoAcrBa e$upon )rfl4pHbrx Kr4cJIor, rIpI,IBeAeHbI pe3yJlbrarbl gKcrIepuMeHTiLtIbHhIX

r4ccneAosanuir vt pacrrerHbrx anroprrrMoB c Ilenbrc orlpeAeneunf, TexHoJIofI4rrecKI4x

rrapaMerpoB ocyuecrBJreHrrr yKa3aHHbrx ilpoqeccoB. Tax, ycraHoBneHbl orITI4MtLIIbHbIe

ycnoBras rrpoBeAeHnfl, rrpouecca 3KcTpaK\krv BHyTpI,IKJIeTOqHrIX JII4fIIIAOB, rOrOprrfi

qenecoo6pasuo ocyqecrBJr.f,Tb rrpu TeMneparype 50 oC, coorHolrl elkrr sKcrpareHToB

3TaHoJr-rrerponeftnrrfi e$up : l:2 (o6.) ra coorHolrleHvrv cyxvrx KJIeror (r) K Konl4r{ecrBy

cMecr4 oKcrpareHTa ( I :20) (rrrr). florasano, rrro peaKul{ro erepu$r4Ka\r4vr ueo6xoAl{Mo

rrpoBoAr4Tb rrpu TeMrreparype 60 oC, coorHorxelkrvr 3TaHoJI-nvrrr4rlafl. Sasa 6:1 (nronr) n

rrpr4cyrcrBvrvr 3 % (or naccbr Jrr{rrHAoB) rrlenorlHoro KaraJlu3aropa - rl4ApoKcv4a :uarpvrfl,.

B qemeepmoil ?na6e <,AnnapamypHo-mexHotto?wtecKoe oQopuneHue npoLr3nodcmea

eQupa ilcupHbrx Kucnom LB rwuKponodopocneil Chlorella vulgaris> ilpeAnoxeHbl

opr4rr4HaJrbHbre KoHcrpyKur4u arr[aparoB 4rrfl Bcex ocHoBHbrx ctaryufi, TexHoJrorvrr4i

Kynbrr4BvrpoBannfl Mr4KpoBo4opocrefi, Ae3HHTerpaWpr KJIeroK kr sKcrpaKqkrvr JII{IrI4AoB,

paspa6o"raHa rexHorrorr4r{ecKa.fl cxeMa rrpor43BoAcrBa 3}KK H3 cbrpb fl, Ha ocHoBe 6raouaccrr

Mr4KpoBo4opocnefi. B qacrHocrr4, rroKa3aHo, rrro trpor43BoAuTenbHocrb paspa6oraHHoro

Soro6uopeaKTopa B cpeAHeM n 1,3 pa3a Bbrrrre ro cpaBHeHr4ro c aHanoraMrl.



Honnrna [poBeAeHHbrx rrccJreAonanufi u rloJryqeHHblx pe3yJrbraroB

B Auccepraur4r,r flonyqeH psA HoBbrx pe3ynbraroB. HoeusHa pa6orbl 3aKJlroqaercfl B

cneAyrouleM:

1. Pa"epa6oraHbr oprrfHHiurbHbre MareMarr4rrecKl4e MOAeIIA IlpoqeccoB

KyJrbrr4Br4poBaHr4fl MuKpoBoAopoclefi r{ sKcrpaKUI4I,I BHyrpktKJIeroqHbIX JII'III4AOB c yrreroM

sHeprerr{rrecKr4x Sarropon rpouecca (yponur ocBeIrIeHHocrI,I v reMrleparypbl rlpn

Kynbrr4BprpoBaHvrv), a rarcKe MexaHr43Ma 3KcrpaKuvrv, rrpeArloJlararouleM TpLI 3Tarla

ilpoqecca, Ha KOKAOM r,r3 KOTOpbrx oflpeAeneHbr rrvrMr4Tvrpyrcull4e rlpoueccbl MaccofiepeHoca

nr4rrr4AoB rrepe3 KJrerorrHbre MeM6pauu )KrrBbIX ulwrut orMepruux KJIeroK Ml{KpoBoAopocnefi.

B 3aBr4cr4Mocrr4 or cocroflHr4fl KJreroK MrrKpoBo4opocnefi orrpeAeneHbl KI4HernqecKI4e

xos $ Q uUrreHTbr np oqe c ca 3Kcrp aKUHI,I BHyrpI,IKJIerorrHbIX JIHTII4AOB.

2. 3xcnepr4MeHT€LrrbHo orrpeAeneHbr ycnoBrrfl eSSercu{BHoro ocyqecrBJIeHI{.f,

rpoueccoB:
- Kynbrr4Br4poBa;glufl. Mr4KpoBo4opocrefi: cocraB nplTareJlruofi cpeAbl, TeMrleparypa,

ypoBeHb ocBerrleHHocrpr, BpeMfl KynbrlrBr4poBannfl. Ao crpecca v cnoco6 co3AaHl4-fl

crpeccoBblx ycnonufi;

- Ae3r4HTerparlr4r4 KJreroK: KoJrlFrecrBo kr coorHollreHl4e QepnreurHblx ilpeilaparoB

I{ennonroKc A vr llporocy6rv.r.lttu f3X, MorrlHocrb I,I BpeMfl eosAeficrBvrfl. CB9-nsJIyqeHI4fl,

r<oru6uur4poBaHrre Koropbrx o6ecneql,IJlo MaKcI,IMiilIbHyIo sQ$eruHBHocrb rlpoue caa;

- oKcrpaKrlr4r,r v erepraQvrKa\r4r4: TeMrleparypa, coAepxaHlre ruenorrHoro

KaTaJII,I3aTOpa, coorHorue}Jkrfl. KoJrr,rqecrB Ilon,fipHofo 14 HefIoJI.flpHOfo SKCTpafeHTOB,

6nouaccrr vr cMecg 3KcrpafeHToB, araHoJla v runuAgofi Qparqr,rra, o6ecue'rl,IBaroul{e

MaKcr4Malrurrfi BbrxoA nI,IrII4.{os z 3XtK.

3. HayuHo o6ocuoBaHo r{crroJrb3oBaHrae oplrrl,IHitrlbHoro o6opyaoBaHllfl !^nfl

np oB eAe HVfl. yKa3 aHHbrx rp oqe ccoB ( S oro6uop eaKTop, Ae3 I,IHTerp arop, 3 Kcrp arrop) .

flparcruqecKar IIeHHocrb

Anropou Ar{cceprauraoHsofi pa6oru [oryrreH pflL BDKHrIX Anfl rIpaKTIlKIr

pe3ynbTaToB.

1. Zsyuenrr cnoficrBa r,r pe)KHMbr rexHoJrorr,rqecKoro rlpoqecca rloJly-uenvrfl, 3xtK
r43 Mr4KpoBoAopocnr4 Chlorella vulgaris n@P AreC- I I I c BbIcoKI4M ypoBHeM sHepro- 14

pecypcoc6epex envrfl*

2. flpone4eHHbre 3KcnepuMeHTilrrbHbre rzccneAoBaluvrfl, rlo o[peAeneHlrro Blrvflr^vrfl.

xrrMr4qecKoro cocraBa rrr4TareJmuofi cpeAbl, TeMrleparyphl, I4HTeHcI4BHocrIr cBera, Bvr4a

r4croqHr4Ka a3ora, cuoco6a co3AaHr,r,fl crpeccoBblx ycnoBlrfi na KI4HerIrKy rtpoqecca pocra

6uouaccnr MuKpoBoAopocnefi v BHyrpr,rKrerorrHbrx Jrur[IrAoB TIo3BoJII4JII,I paapa6orarb

cnoco6 KyirbrrrBkrpoBaHnr MrzKpoBo4opocrefi, ornr4rrarouluxc,f, rroBbrrueHHbrM

coAep)KaHr4eM BHyrprrKJrerorrHbrx Jrr4rrprAoB (uarenr PO J\b 2569149) u KoHcrpyKrlr4ro

Soro6raopeaKTopa ilnfl ocyuecrBJreHr,rfl 6uorexuoJrorr,rqecKoro rrpouecca rroAroroBKr4

cblpbq Anfl rlonyr{eHufl lvro4trseJlbHofo T9IIJIHBa (nareur PO J\b 151576).



3. I4ccteIoBaHHe oco6ennocrefi A*uHTerparJkrr4 KJIeroK MlaKpoBoAopocnefi

Chlorella vulgaris LI@P NpC-l I I u no46op uau6oree eSSeKrHBHoro croco6a pa:pyureHu"l

KrreroK rro3Borrr{no pa3pa6orarr KoHcrpyKuuro Ae3l4Hrerparopa (nareur PO }lb 169598).

4. HccleAoBaHr,re BJu4flluvrfl. TrrfroB oKcrpareHToB, TeMrleparyphl, coorHolrleHr4fl,

Korr4rrecrBa Mr,rKpoBogopocrefi 14 gKcrpareHToB Ha KI{HerI,IKy rlpoqecca 3KcrpaKMr4

nurrr,rAoB rro3Bonr,rJro ocyuecrBr4Tb rexHoJlorl4rrecKl4fi pacver oKcrpaKTopa pI oflpeAenlrrb

pauuoHiurbHbre pex(raMbr ero SyurquoHl4poB annfl, o6ecue.rl,IBaroullle BbIXoA

BHyrpr4KrerorrHblx nI4rIIaAoB Ha ypoBHe 23 %.

5. Paspa6oraHbr rexHoJrorr4rrecKa,fl cxeMa rlpolr3BoAcrBa 3xtK vs

Mr,rKpoBo4opocnefi 14 ilpaKTr,rqecKr4e peKoMeu4ar\krv rlo coBepueHcrBoBaHl{}o

a[[aparypHoro o$opun e:nvrfl, 6uorexuororr,rqecKoro u Szsuxo-xl4Ml,IqecKoro rlpoueccoB

rroAroro BKr4 cbrp br, g Kcrp aKTIHH H 3Tepr4 S nraqzu BHyrp I,IKI erorIHbIX nI4rII4AoB.

Crenenr odocuoBaHHocrr{ HayqHbrx rroJro?Kenufi, BbrBoAoB [r peKoMelrAarlufi,

cQopvryJrrrpoBaHHblx B Aucceprallru

llpe4craBJreHHbre B Ar4ccepraur4ra Teusosa M.C. Hayr{Hble rIoJIo)KeHIrfl, BbIBoAbr vr

o6o6rqeHr4fl. flBnrrorc.rr AocroBepHbruvr v o6ocHoeaHHbrMr4. Onpr ocHoBblBalorcfl Ha aHaIII43e

6oluuoro o6teua 3KcrlepuMeHTilrlbHofo MarepllaJra) [oryrleHHofo c I,IcrIoJIb3oBaHI,IeM

ceprnQnrlr4poBaHHbrx peaKTr4BoB vr Marepr,raJroB, a rarcKe pa3Hoo6pasuux coBpeMeHHbIX

MeroAoB SKcrrepr4MeHTilrrbHoro r{ccneAor,alnvrfl, ra anpo6lapoBaHHblx pacr{erHblx MeroAI4K Ir

ilrrfopr{TMoB.

3avre.raHnfl K coAeplnaHrrro Arrcceprarluu rr aBTopeQepara

1. VpanHeHrre (2.6) Ha c. 60, rpeAcraBn,flrorqee co6ofi 3aBvrcvruocrb yAenruofi

cKopocrr4 pocra Kynbrypbr Mr4KpoBogopocnefi or ypoBHr ocBerrleHHocrr,r, rBJrflerc.fl

ypaBHeHr4eM Mouo, a He ypaBHeHr4eM Mraxagrnca-MeHTeH.

2. I4cxol.x kr3 3arrvev ypaBHeHr{fl (2.10), oHo rro3BoJr.rrer [onyrrr4Tb 3HarreHr,rr He

yAemuofi cKopocrll 6uocultre3a rIpoAyKToB (rranugon) (qo), a 3KoHoMr{rrecKoro

rosSSuIIIaeHra (nuxoga) upogyKroB (nznr,r4oe) (Yprs).

3. B reKcre Al4cceprarryu [poAeKnapupoBaHa, Ho sKcfrepr4MeHTiurbHo He [poBepeHa

B 03 Mo)KHo crb Ae3 r{HTe rp arlr4rr KJr eroK Mr4Kp oB oAop o cneft ylrrp a3 ByKoM.

4. Eruo 6rr HHTepecHbIM c HayrrHoit u npaKTr4rrecrofi ToqeK 3peHr4.rr r4ccneAoBarb

BlrvrflHr4fl yclonnfi KynbrIrBVpoBaHVfl Mr4KpoBo4opocnefi Ha )Kr4pHoKllclorunrfi cocraB

BHyTp r{KJr eToqHbrx Jrr4n r4Ao B.

5. Tpe6yerca ilotcHllTb, rITo 6uro ocHoBaHr4eM AJrr nrr6opa KoHKperHbrx

QepnaenrHblx npenaparoB I{ennonroKc A vr llporocy6rnnun f3X Anfl SepnreuroJrr43a
KJrerorlHbrx creHoK Mr4KpoBogop oclefi .

5. He npI4BeAeHbI peKoMeHAaIII4ra rro oqprcrKe Jrr4rrr4AHbrx oKcrpaKToB or no6o.{Hrrx
rrpoAyKron (xnopoQnnna, KaporrlHor4Aon n r. g. ).

6. B sKcrlepuMeHriulbHblx pa3Aenax Ar4cceprawkr He npeAcraBJreHhr pe3ynbrarbr
crar?Icrt{.recKofi o6pa6orKu AaHHbrx. B pr4e cryrraeB, B qacrHocrr4, Hapvc.2.I3 tt2.l4 (c.
62) He npI4BeAeHa oIIeHKa aAeKBarHocrH rlpeAJro)KeHHbrx MareMarr4rrecKr4x naoAerefi
3KCilepr4MeHTaJrbHbrM AaHHbrM.



7 . B reKcre Ar4cceprarl4vr rrpr4cyrcrByror rexHrarrecKl4e HerorrHocrl4: oilerlarKl4 B

cJroBax kr r{r4cJrax (c. 20, 55, 74, 102); pa3Aen I.4 crI,IJII4crHrIecKIr He BbIAepxaH v rlo
cMbrcny 4y6nupyer BBeAeHr4e (c. 5); s ra6r. 3.L7 (c. 154) BbIXoA 3)KK An-t rereporeHHoro

Kara-rrr4Tr4r{ecKoro rrpouecca o6o3HarreH KaK Hynb (0).

O brqafl xapaKTeprrcrrrKa Arlcceprallu onu ofi pa6ornr

VKagaHHbre 3aMerraHn,rr He r.rMeror rrpr4Hrlr{rrr4aJrbHoro xapaKTepa. [ucceprarJnfl
3 acnyxr4Baer rroJrolr(Hremnofi oIIeHKI4.

Anroponn Auccepraquouuofi pa6oru ronyr{eHbr HoBbre HayrrHbre pe3ynbrarbr ilnfl
Teopr4rr kr rrpaKTHKr4 npoeKTr4poBaHr4,f, rrpoueccoB vt a[ilaparoB 6norexsonorlrqecKr.rx

cralvtit [oAroroBKr{ v npeABaprareruuofi o6pa6orr<ra pacrr4TeJrbHoro cbrpb,rr, [poBeAeHbr

SKCrrepnMeHTiLrrbHbIe I4ccneAoBaHr4fl v MaTeMaTr4rrecKoe MoAenr4poBaHr4e rrpoueccoB

eSSexu4BHoro Kynbrr,rBvrpoBaHnfl, Mr,rKpoBogopocrefi Chlorella vulgaris IrI@P ltl'e C-III,
Ae3r4HTerpa\vkr KJreroK c u3BrerreHr{eM BHyrpr4KJrerorrHbrx nr4nrrAoB vr AamHefirrrraM

flonyrreHueM eSrapoe ]r(r4pHbrx Kr4cJror KaK KoMrroHeHToB lvto4vrseJrbHoro rorrJrr4Ba.

Eomurofi o6reu npoBeAeHHbrx HayrrHbrx r4ccneAosankrir, no3BonuJr rtonyr{HTb

pe3ynbrarbr, ouy6nraKoBaHHbre B 2 nroHorp apunx, 4-x crarbrx B HayrrHbrx vr3raHvrflx,

r4HAeKcr4pyeMbrx Web of Science kr Scopus,2 crarsflx, oily6ruxoeaHHbrx B perleH3r4pyeMbrx

Hayr{Hbrx )KypHanax v3 neperrH,q BAK PO, anpo6upoBaHbr Ha MeN4yHapoAHbrx vr

B c ep o c c uficxvtx rcoH S ep eHrlr{-f, x.

Peeynrrarbr r{ccneAoeanrafi, r4cfroJrb3yrorcfl rrpu noAroroBKe cryAeHToB vr

MafI4crpaHToB Iro HarIpaBJIeHHro "EuotexHorofl{q". Kpovte rofo, collcKareJleM ilonyrreHbl

2 nalerina Ha Irone3Hyro MoAenb vr 1 uareur Ha n:o6pereHr4e, 2 cBr4AereJrbcrBa o

ro cyAap crB e HH o fi p e rra c rp arJkrvr ilp orp aM M An.fl 38 M.
lloro>xeHr4fl., BbIABLIraeMbIe Ha 3arrlr4Ty cor4cKareJreM TeMHoerrNa M.C.,

cBr4AeTenbcTByroT o rr4qHoM BKJraAe aBTopa AHccepTarJr4pr B HayKy.

Anrop e S ep ar orp DKaer B c e o c H oBHhr e rr oJr o)KeHr4.rr Ar{c c epr ar\prv.

3arcrroqeHue
llo reMaruKe, coAeplKaHl4ro, MeroAaM r4ccneAoBa:anfl Ar4cceprarluoHHa,rr pa6ora

coorBercrByer racropry clrelll4anbHocrn 03.01.06 "EnorexHoJrorrr,fl (n roM r{r{cJre

6IaonauorexHoJloruu), a I4MeHHo, Qopuyne cneryuanbHocmu KaK <<o6racrn HayKr4 o6

I4ctIoJIb3oBaHI4I4 )I(HBnIX opraHr43MoB pr 6uororuqecKr4x rrpoqeccoB B rrpora3BoAcrBe c

Ilenbrc flonyr{eHl4s IroJre3HbIX rrpoAyKToB p.nfl HapoAHoro xosxficrna, ueneHa[paBneHHo
ynyquarculr4x sosAefi crBr4e Ha oKpy)Karoqyro cpeAy))

u o1nacmnu uccnedonaHun co?nacHo: r. 2 <<HccleAoBaHHe n paspa6orxa
rpe6onalnufr, K cblpbro (nxmouax Borrpocbr ero rrpeABaprarelsuofi o6pa6orr<er)>; r. 3

<I4syueHkre v pa:pa6orKa rexHoJlorl4r{ecKux pe)KrdMoB Bbrpaur4BaHr4fl Mr4KpoopraHr43MoB-

[poAyIIeHToB An.fl [onyqeHl4,fl 6Iaorraaccbr, ee KoMrroHeHToB)), n. 4 <I4ayueHr4e 14 paspa6orna

npoqeccoB vr a[ilaparoB naraxpo6r4orlorr4rlecKofo cI4HTe3a, BKJrroqa,fl Macco- kr

renloo6MeHbr B arrilaparax ilnfl ... 3KcrpaKuHH)).

Anrop e S ep ar AI4 c c epr alqlz^r4 c o orB ercrByer c oAepr(aHrrro AH c c epr arJkrr4.



flpe4craBJreHHafl ArrccepralJkrfl. BbrrroJrHeHa Ha BbrcoKoM HayqHoM ypoBHe,

orrHrraerc.fl aKTyanbHocrbto, o6laAaroqefi uonusuofi, [paKTl4qecrofi 3Harrr,rMocrbro u
rBJI.tIerc{ HayrrHo-rnanu$I4Kaul4oHuofi pa6orofi, n roropofi rr3no)KeHbr HoBbre HayrrHo

o6ocnoeaHHble rexHl{rrecKl4e 14 TexHonorl{rrecKr4e paspa6orrcu B o6lacru rrpoqeccoB vr

an[aparoB rIpoMbIIrIleHHofi 6uorexnoJlorl4l4, uMeroulue cyulecrBeHHoe 3HaqeHr4e Anfl
pa3BI4Tut MeroAoB KynbruBl4poBaHvrfl Ml4KpoopraHrd3MoB r4 nepepa6orKr,r nx 6nonaacchr.

Taruu o6pasona ) Avrccepraur4oHnafl palora coorBercrByer rpe6onaHr,1{M u. 9
<<flololx eHVfl o rlpkI cpKAeHI{H yrreHhlx creuesefi>> (yrnepxAeHo rrocraHoBJreHr,reM

flpanr,rreJlbcrBa Poccufict<ofi Oe4eparJkrzr or 24 ceurx6px 2013 roAa i\lb 842 (pe4. or
28.08.2017)), a aBrop pa6oru - Tennuos Mnxazn CepreeBr4rr 3acny)KuBaer rrpucyl1reHr4fl
yueuoft crelreHl4 KaHAI4Aara TexHur{ecKrIX HayK rro cneqr4€urbHocr.flM 05.17.08 - llpotleccbr
v ailIlaparbl xI4MIarIecKI4x rexHonoruit, 03 .0 1 .06 - EuorexHoJrorr,r.fl (s roM qr4cJre

6raouanorexHoJr orzu) .

O Sr,rqualruufi orrrroHeHT,

AoKTop rexHr4rrecKr{x HayK, npo$eccop,

AeKaH Qarcylnrera uurueBbrx rexHoJroruit,
3aBeAyroilIr4fi xaQe4pofi <llponmrruleuuofi
6norexsoJrorr4pr)) OfBOy BO <KasaHcrufi
HaIIITOHaJIbHbII,I r4ccnenoBaTeJrbcKukl

TeXHOJIOfI4TIeCKI,II{ yHI4 BepCI4TeT) A.C. Cuporxuu
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