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OTHOCHO 1McepTallMOHEH TPyl 3a IpUI00MBaHE HA HAyYHATa CTENEH ,,JJoKkTop Ha HayKuTe
ABTOp Ha qucepranuonuus Tpya: Jouenrt n-p Kapekun [dukpan EcMmepsan ot UHCTUTYT nO
¢u3nka Ha TBHPAOTO T5U10 ,,AKkaj. ['eopru Hamkakos”, BAH

Tema Ha AucepTallMOHHUS TPYA: ,,HEeOMOKpsieMU BBIVIEPOIHU CaKIU OT PAIUYHO OJIMO —
MyATH()YHKITHOHAIEH MaTepHaj B TOMOII Ha 00IECTBOTO

1. AKTyaJHoCT Ha pa3padoTBaHUs B IMCEPTALMOHHUSA TPYA NPodieM.

Temarukarta Ha AucepTalMsITa € aKTyajlHa IO OTHOIIEHHE HAa aKTUBHOTO pa3paboTBaHE Ha
MyITU(GYHKIIMOHATHU MUKPO U HAHOMATEepUAIH ChC cieuPUUHN GU3NKOXUMHYHU CBOMCTBA.
Jucepranusara € IMOCBETEHA HA CBH3JABAHETO M H3CIIECIBAHETO HA IIOKPUTUS U CMECH
CHIBPKAIIN CBPBXXUAPOPOOHU CAXAW OT PAMYHO MACJIO ¢ MOTCHIHAT 3a MPHIOKCHUS B
CEH30pHKaTa, EKOJIOTMATA, MeAMLMHATa U Ap. Pe3ynrature mmar npsiko OTHOLIEHHUE KbM
L 10J100psiBaHEe Ha KaueCTBOTO Ha KUBOT - 3[[paBe, OMla3BaHe Ha OKOJIHATA cpefia, Tpajicka cpeaa

Y TPaHCHOPT U Ap.~.
2. Tlo3naBa M KAHAUAATHT CHCTOSIHMETO HA Mpodaema?

Kannunarer € yueHuk W nocienoBaren Ha npod. AtH MBan ABpaMoB, ¢ KOTOTO 3a€/IHO ca
HajArpaxaanu u passuBanu uscinensanus ¢ QCM meronuku. Kannuaarst e cnenuanusupan
BBbB BOJCUIM HaydHM MHCTUTYTH B BenukoOpuranus n CAILl. CwaBrop e Ha 41 HayyHM
myOmKanuu, oT kKouto 38 B crimcaHus ¢ UMNAKT ¢akrop. B muceprammsra ca nutupanu 433
JUTEpaTypHU H3TOYHUKA. be3 chbMHEHHE, KaHIUAAThT OTIMYHO I03HABA CHCTOSHUETO Ha

npobiema.
3. H30panaTa MeTOAMKA MO3Ke JIY /1a 1ajie OTTOBOP HA MOCTABEHUTE IeJIU U 3a1a4u?

KanaunatsT npusiara GeHOMEHOJIOTHYEH NOAX0/ B cBoMTe u3cnenBanus. Ha Oazara na 117
¢burypu/rpaduku 1 34 TaOIUIM € M3BHPIICH KAYECTBCH, KOJIWYECTBEH U IMOJYKOJIUYECTBEH
aHaJIM3 Ha (U3MKOXMMHUYHUTE M OMOXMMHUYHHUTE XapaKTEPUCTUKU Ha CBPBXXUAPOGOOHUTE
CTPYKTYpH OT caxxau. M3mosi3BaHUTE METOAM €a MOAXOISALIN 33 IIOCTUIaHE Ha MOCTAaBEHUTE
nend. KaHamaarsT cblno € pa3padoTWil W NPWIOKWI OPUTHHATIHHM EKCIEPUMEHTATHH

METOJIMKH U €KCIIEPUMEHTAIHU YCTAaHOBKH (BX. T. 4).

4. KpaTka aHAJUTHYHA XapaKTePUCTUKA HA HAYYHUTE NIPUHOCH B JHCEPTALMATA.
Haii-ronsim nnaTepec cpell HaydHaTa OOLIHOCT ca NPEAU3BUKANIN CIICAHUTE HOBU METOIUKU:
* MeToz 3a nojiyuaBaHe Ha U3HOCOYCTOMYMBH ITOKPUTHSI OT BBIJIEPOJIHU CaX U

JIETUpaHu cbe cpedpo; (ctatus J3 ¢ 37 nurarta)



* Meron 3a OlleHKa Ha MOCTESIKyJaTOpHAaTa TUHAMUKA Ha KoaryJalus U BTeUHsSBaHE Ha
YOBEIIKH esKynaT; (ctatusg J1 ¢ 13 nurara)

* MeTo/ 3a KpUOKOHCEpBAIUs Ha YOBEIIKH criepmaTo3ouay; (cratus J11 ¢ 12 nurara)

* MeTo/1 32 KOMIUICKCEH OMOXMMHUYCH aHaIN3 Ha YOBeIIKa ypuHa; (cTatus J2 ¢ 9 nuraTa)
* Meton 3a GyHKIIMOHATHA aKTUBUIUS HA YOBEIIKU CIIEPMATO30U/IH;

* Meron 3a mpociesBaHe Ha IMHAMUKaTa Ha 3aMPb3BaHE HA CTATUYHU BOJIHU KAaIlKH.

5. Jlo kaKkBa cTeneH AUCePTAHMOHHUAT TPYA M NMPUHOCHUTE €A JTUYHO /1eJI0 Ha
KaHnauaara?
Kannuaatrst e mbpBu aBTOp Ha 15-Te myOuKauu 1o aucepranuara. Tosa e 10Ka3aTencTBoO

3a HETOBHUS CBHIIECTBEH MPUHOC M BOJICIIA POJIS B U3CIICIBAHUSITA 110 JUCEPTALIHATA.
6. Ilpenenka Ha myOJMKAIUUTE N0 JUCEPTALMOHHUS TPYA.

[Ty6nukanuuTe ca 15 Ha Opoii 1 ca u3ne3nu ot nevar npes nepuoaa ot 2019r. 1o 2023 r. 10 ot
TsX ca B cnucanus ¢ kBaptuia Q1 u 5 — B cniucanus Q2. Tosa gaBa 06110 350 Touku 1 MOKpHBa
n3uckBaHusaTa ot npaBuwiata Ha UDTT-BAH. Perucrpupanure muraTd B CBETOBHUTE 0a3u
naxau ca 104, koero gaa 208 Touku 1 HaIXBBPII n3uckyemure 140 mo mokazaren J[. OGmiara
OIICHKA €, Y€ KaHIUIAThT YAOBIECTBOPSIBA U HAAXBBPJIS M3UCKBAHUSTA 3a CTEIIEHTA ,,JJOKTOp Ha
Haykute Ha UDTT-BAH.

7. KputnuHm 6eJie:KKu.
He ce Hyxnae ot 6enexku.

8. ABTopedeparbT
€ U3TOTBEH KOPEKTHO IO OTHOIIIEHHNE HA ChABPIKAaHUETO W MPUHOCHUTE HA JUCEPTAUOHHUS
TPYA.

9. 3akuouenmue.

[IpencraBenute ot nou. A-p Kapexkun Jukpan EcmepsiH aucepranyioneH TpyJ U MyOIuKaluu
OTroBapsT Ha M3MCKBAHUATA Ha 3aKOHA 3a Pa3BUTHE Ha aKaJEeMUYHHUS ChCTaB B PemybOmmka
bearapus, [IpaBuinnka 3a npunoxenne Ha 3PACPD u [IpaBunHuka 3a npuiokeHUe Ha 3aKOHA
U JONBIHUTETHUTE npaBuia u u3nuckBanus Ha UOTT-BAH. ApropedepaTsT u nucepranusara

MPEACTABAT SACHO U MPETICAHO PEIYITATUTC U IPUHOCHUTC HA KaHAUAAaTa.

Bb3 ocHOBa Ha HampaBeHUTE KOHCTATAllMW, MOJKPEISIM MPUCHKAaHETO Ha Kapekun
Hukpan EcMmepsiH Ha HaydHaTa CTENEH ,,JOKTOP Ha HaAyKUTe B MPOGECHOHAITHO HAINPaBIICHNE

4.1. ,,®Ou3nuecku HayKu*, CIeUaIHOCT ,,dU3KKa Ha KOHACH3UpaHaTa MaTepus ‘.

20.11.2024 r. MOATHC!
/mpod. adbu Mopaan I'. Mapuros/
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1. Relevance of the problem investigated in the Thesis.

The topic of the dissertation is relevant in context of the active development of multifunctional
micro and nanomaterials with specific physicochemical properties. The dissertation is devoted
to the obtaining and study of coatings and mixtures containing superhydrophobic soot from
rapeseed oil, which have potential for use in sensorics, ecology, medicine, etc. The results are
directly related to the EU topical priority "Improving the quality of life - health, environmental
protection, urban environment, transport, etc."”

2. s the candidate acquainted with the state of the art in the field of the study?

The candidate is a student and follower of Prof. lvan Avramov DSc., with whom he jointly
developed research and upgraded various QCM methods. The candidate specialized in leading
scientific institutes of UK and the USA. He is a co-author of 41 scientific publications, 38 of
which in journals with an impact factor. The dissertation cited 433 literary sources. Without a
doubt, the candidate knows the state of the problem very well.

3. Does the methodology used lead to solving the problems of the Thesis?

The candidate applies a phenomenological approach in his research. Based on 117
figures/graphs and 34 tables, a qualitative, quantitative and semi-quantitative analysis of the
physicochemical and biochemical characteristics of superhydrophobic soot structures has been
carried out. The methods used are appropriate for achieving the stated objectives. The candidate
has also developed and applied original experimental methods and experimental setups (see
point 4).

4. Brief evaluation analysis of the research contributions in the Thesis.
The following new methods have attracted the greatest interest from the scientific community:

* Method for producing wear-resistant coatings from carbon soot alloyed with silver;
(article J3, 37 citations)

* Method for assessing postejaculatory dynamics of coagulation and liquefaction.

human ejaculate; (article J1, 13 citations)



* Method for cryopreservation of human spermatozoa; (article J11, 12 citations)

* Method for complex biochemical analysis of human urine; (article J2, 9 citations)
* Method for functional activation of human spermatozoa;

* Method for tracking the dynamics of freezing of static water droplets.

5. To what extent are the results of the research a personal contribution of the
candidate?

The candidate is the first author of all thel5 publications on the dissertation. This is evidence
of his significant contribution and leading role in dissertation research.

6. Evaluation of the publications on the Thesis.

There are 15 publications in total, published between 2019 and 2023, 10 of which are in first-
quartile journals and 5 in second-quartile journals. This gives a total of 350 points and meets
the ISSP-BAS criteria for a science degree. There are 104 citations verified in global databases,
giving 208 points and exceeding the required 140 for the D score. The overall assessment is
that the candidate meets and exceeds the requirements for the Doctor of Science degree at ISSP-
BAS.

7. Critical remarks.

It needs no notes.

N/A
8. The Abstract

The abstract is prepared correctly in terms of the content and contributions of the dissertation.
9. Conclusions.

The Thesis and related documents submitted by Assoc. Prof. Dr. Karekin Dikran Esmeryan
meet all the requirements of the Development of Academic Staff in the Republic of Bulgaria
Act, the Regulations for its implementation and the respective regulations for application of the
act, as well the additional BAS and ISSP-BAS rules and requirements. The abstract and the
dissertation clearly and concisely present the results and contributions of the candidate.

Based on the above marks, I support the academic degree “Doctor of Science” to be
given to Assoc. Prof. Dr. Karekin Dikran Esmeryan in the professional field 4.1. "Physical
Sciences”, specialty "Condensed Matter Physics".

Date
20.11.2024 /Prof. Yordan Marinov, DSc/



