PEIIEH3UA

10 KOHKYPC 3a 3aeMaHe Ha aKaJleMUIHATA JTBKHOCT ,,IOIIEHT
B 00JacT Ha BUCIIeTO oOpa3oBanue 5. TexHudecku HayKu, MpoPecHOHATHO HampaBieHue 5.1.

MalmMHHO HH)XEHEPCTBO, CIICIIHATHOCT ,,MEeTPOJIOTHS U METPOJIOTHYHO OCUTYpsSIBaHe”,
obsiBen B /1B, 6p. 100 ot 24.11.2020 1.,

C KaHAUJAT: IJ1. ac. A-p uHK. Xpucruana Hukonaesa HukosoBa

Peuensent: nmpog. a-p I'eopru Kupuiios /[fokeHaxueB

1. OO0 moJiokeHus1 M OMorpadpuyuHM TaHHU

KonkypcebT € 00s1BeH 3a HY)KIUTE Ha KaTenpa ,,lIpenusHa TeXHuka U ypeaocTpoeHe",
MamuHoctpouteneH dakynret, Texunuecku yausepcuteT — Codust ¢ pemenne Ha KC, ®C u
AC na TY-Codus u e ny6sukyBas B /IB 1 Ha yeOcaiiTa Ha yHUBEpCUTETA.

Kanaunat no koHkypca e ri1. ac. 1-p uHx. Xpuctuada HukonaeBa Hukosnosa, pojena
Ha 27.05.1982 r. B rp. Codus. Ilpe3 2006 r. ce aumnomupa B TY-Codust kato mMaructsp
MaIllMHEH UHXEHEp ChC crienuanu3anus ,,Merponorus, ¢puHa MEXaHUKa U ONTUKA™ U 3a104Ba
pabota karo ekcrepT B bvarapckus uncturyt no merponorus. IIpes 2008 r. cien KOHKypc
noctbnBa B TY-Codus, kpieTo paboTH KaTo aCUCTEHT M TJI. aCUCTEHT M IOHACTOALIEM B
karenpa ,,IIpennsna rexuuka u ypegocrpoene. I[Ipe3 2018 r. ycrieniHo 3anurasa qucepranus
3a npunodusane Ha OHC ,,moktop®. UneH e Ha OpraHU3alMOHHUS KOMHUTET Ha €XKErOHHS
MexyHapo/ieH HaydeH CUMIIO3UYM ,,MeTposiorus 1 METpOJIOTHYHO OCUTYpsiBaHe™ U paboTH
aktuBHO B HIIJI ,,KoopauHaTHM n3MepBaHus B MAIIMHOCTPOEHETO KbM M.

2. O0mm onucaHus Ha NpeACTABEeHUTEe MaTepHuaIn

KaHI[I/I)IaT’LT HU30AJI0 TIOKpHUBAa HAIIMOHAJIHUTC MHWHUMAJIHU H3UCKBAHHUA W TE3U Ha
TexHuueckus YHUBCPCUTET - CO(i)I/ISI 3a 3a€MaHC Ha aKkaJC€MHU4IHaTa AJIbXHOCT ,,I[OI_IGHT“, KaKTO
ciaeaBa:

- Tlokazaten A (50 toukm) — mpenctaBeHa e auruioma 3a OHC ,, Jlokrop* ot TVY-
Codus ot 14.01.2019 roauna.

- Tokazaten B (100 Touku) — mpenctaBeH € MoHorpaduueH Tpyx ,IIporpamno
OCUTYpsIBAHE Ha CHCTEMH 3a H3MEpBaHE Ha OTKJIOHEHusAita oT Qopmara u
Pa3MoJI0KEHUETO HA MOBbPXHUHUTE U OCUTE Ha JleTailnu’. MoHorpaduyHUAT TPYA
€ B ChaBTOPCTBO ¢ joi. Bemuszap BacuneB. He e mpexncraBeH pasnenutesieH
IPOTOKOJI M 3aToBa CMsTaM, Y€ aBTOPUTE HMAT DPABHO Yy4yaCTHE B HEro C
HEOOXOIUMHUS 00EM.

- Toxkazaten I' (257 ot 200 Toukn) — myOnMKyBaHa KHUTA Ha 0azara Ha 3alUTEH
nuceptarmoned Tpya 3a OHC ,,noktop® (30 TOYKHM); COUCHK OT 8 MyOJHMKAIlUU B
pedepupaHu U MHACKCHPAHU CBETOBHOM3BECTHH 0a3W aHHM, OT KOUTO 5 ¢be SJR
uagaekc (77 Toukm); 18 myOmumkanuu B HepedepUpaHHM W HWHIACKCUPAHU
cBeToBHOM3BecTHU Oa3u maHHM (150 Toukm). He ca mpencraBeHu pasfenuTeTHH
IPOTOKOJIM MO MyOJUKAIIMUTE M 3aTOBA CMATaM, Y€ Y4aCTHETO Ha ChaBTOPHUTE €
€IHAKBO.



- Ilokasaren /] (73 ot 50 TO4kM) - aBTOpPCKaTa CIpaBKa 3a LIUTUPAHMITA 110 Tpyna J|
€ TOYHa U1 MoJIpOoOHa.
- Ilokaszaren XK (112,76 ot 30 Toukn) — Ma IPUIIOKEHA CIIPABKA.

HpC,I[CTaBeHI/I Cca JOKYMCHTHU 3a pa60TaTa Ha KaHJuJaTa KaTo IIpCnodaBarcili U
Y4aCTHCTO MY B HAYUHOU3CJICIOBATCIICKU ITPOCKTHU.

Hayunure TpynoBe ca B ClI€JHUTE HallpaBJICHUS:
1. MeToau u cpecTBa 3a U3MEpBaHE M KOHTPOJI HA FTEOMETPUYHU BEIMUNHU!

- 3mepBaHe 1 KOHTPOJI Ha IJIOCKK NMOBBpXHUHU (Tpynose B.3.1, I'.7.1, I'.7.7,
.8.2,1.83,I85,1.8.6,1.8.7,1.8.8,1.8.16);

- l3MepBaHe U KOHTPOJ Ha POTAI[MOHHU MOBBPXHUHU (Tpymose [.7.2, I'.7.3,
.8.9,1.8.10uTl.8.12);

2. MeToau u cpelicTBa 3a U3MEpBaHe Ha AMHAMUYHU BenuuHM (Tpyaose I'.7.4,1.7.5 u
I.7.7).

3. Meromu u cpeAcTBa 3a M3MEpPBAaHE M KOHTPOJ Ha (PU3MKO-MEXAaHWYHH BEIUYHHU
(tpynose I'.8.1,1.8.4,1.8.9,1'.8.11,'.8.13,T".8.14,'.8.17, I".8.18).

3. O0ma xapaKkTepuCcTUKA HA HAYYHOM3CJIeI0BATEICKATA U HAYYHO-TIPUJIOKHATA
AeHHOCT HA KaHJAuJAaTa

HayuHouscnegoBarenckaTta U NMpWIOKHA JEWHOCT Ha TJ. ac. HukonoBa € M3LsUI0 B
o0xBara Ha 00sIBEHUsI KOHKYpC. T € 0Tpa3eHa B MyOJIMKAIMUTE TI0 TEMAaTHYHUTE HATIPABJICHHUS,
nocoueHu B T. 2. ['n. ac. HukonoBa aktuBHO ydactBa B aedHoctute Ha HILI , . KUM* -
KOHCYJITAIllMM W PEIICHUST Ha OTrFOBOPHU METPOJIOTHYHM TPOOJIEeMH B  TEXKKOTO
MalIMHOCTPOEHE, EHEepreTuKaTa, aBTOMOOHIIHATA MHIYCTPUS B bhirapus u 4yxOuHa.

I'n. ac. HukonoBa e ppkoBouTEN Ha | HayYHOU3CIIEIOBATEICKH MTPOEKT, Y4acTBa KaTo
YjeH Ha KOJEeKTMBM MO ouie 6 MpoeKTa, 2 OT KOUTO MEXIYHapOJHHU, CBBbP3aHU C
METPOJIOTUYHOTO OCHUI'ypsIBaHE Ha €JIEMEHTH OT YCKOPHUTEIMTE Ha €JIEMEHTApHH YaCTHUIH
XFEL-DESY — Xamo0ypr, I'epmanus u komruiekca NICA na OMSAU — [ly6Ha, Pycus.

3a HHMBOTO Ha HAYYHHMTE U NPUIOKHHU pa3paboTku Ha Ti. ac. HukosoBa roopsT
uuTUpaHuaTa — 4 Opost B HayyHU HM3AaHMs, peepupaHd U MHIEKCHpPaHU B CBETOBHM 0azu
JTaHHU ¢ Hay4yHa umH(popMainus u 11 Opos B MOHOrpaguu U KOJIEKTHMBHH TOMOBE C HAY4YHO
pelLieH3upaHe.

Bcuuko ToBa xapaktepusupa Ti. ac. HWKOJOBa Karo akTHUBEH, 3abJI00YEH HaydeH
pPabOTHHK M TIOJATOTBEH M3CIIEA0BATEIL.

4. OneHka Ha MeJarorn4ecKaTa MoJAroToBKAa M JeHHOCT HA KAHAUAATA

[Isnara 13 roxumiHa memarormyecka JEHHOCT Ha KaHAUAaTa € B Karenpa ,,llpenusHa
TexHuka u ypenocrpoene, M® na TY — Codus. Karo npenonaBaten T BOIU JEKIUH 110 3
y4yeOHU IUCHMIUIMHU, JTaOOpaTOPHH YHpPaXHEHHs, KypcoBH paboTh M mpoektu mo 11
JTMCLUIUIMHU B 00XBaTa HAa KOHKYpCA, YacT OT TSAX U Ha aHTJIMHUCKU €3UK. AKTHBHO pabOTH ChC
CTYIGHTH, OCOOCHO B IMPOEKTUPAHETO U NPAKTUUYECKUTE 3aHATHs. YCIELIHO Mpujara
HaTpyIaHUTE INPU HAYYHHM H3CJICABAHUS 3HAHUS, YMEHUS U IPAKTUYECKH OIMT, KAKTO U
yaactueto B HILJI ,,KUM* B yueOHus mporiec.



5. OCHOBHM IPHHOCH

IIpunocute B TpynoBeTe Ha Iil. ac. HukomoBa OLEHsABaM KaTO Hay4HO-IIPUJIOKHU U
IIPUIIOKHU.

Hay4Ho-npuJ/I0:KHM NPUHOCH:

1. HampaBen e aHanu3 Ha (QYHKIIMOHAIHUTE OCOOEHOCTU HA CHCTEMU 3a U3MEpPBaHE U
KOHTPOJ Ha TEOMETPUYHM IapaMeTpu Ha OTTOBOPHU KOPIYCHO-TIPU3MATUYHH JIETaNIIH.
Pa3paboreno e nmporpaMHO OCUTypsIBAHE HAa U3MEPBATEIHN CUCTEMHU 32 U3MEPBAHE U KOHTPOI
Ha OTKJIOHEHMSTA Ha opMmaTa U Pa3MoJIOKEHUETO HAa PABHUHHU MOBBPXHUHHU HA KOPITYCHO-
npusMatuyHu aetaiim [B.3.1].

2. [IpenyoxeHu ca anropuTMH U METOJIUKA 32 U3MEpBaHe U 00padOTKa Ha MbPBUYHATA
M3MepBaTeHa HH(OPMAITUs TIPU OIICHKA Ha OTKJIIOHCHHETO OT PABHUHHOCT Ha MOBBPXHUHH Ha
OTTOBOPHU TOJSAMOTabapuUTHH OOEKTH Ype3 M3IMOI3BAHETO HA CIHOKAHAIHH JIa3epHU
u3mepBaTesnHu cucrem [17.7.1].

3. Pa3paboreHa e cuctema 3a U3MepBaHEe U KOHTPOJI Ha OTKJIOHEHUATA Ha (hopMaTa U
Pa3nOJI0KEHUETO Ha TOISIMOTadapUTHU POTAL[MOHHM JieTailiy, O0a3upaHa Ha MHOIOCTENEHHA
caMOHaraxJaila ce npu3Mma ¢ M3I0JI3BaHe Ha BUPTyalHa 0a30Ba OC, C IOMOLITA HA KOSTO Ce
OCUTYpsIBa U3MEPBAaHE Ha JETAalIM C TPYJHOJAOCTBIIHU 4ena. M3cnenBaHo € BIMSHHMETO Ha
rapaMeTpuTe Ha pu3MaTa BbpXy TOYHOCTTA Ha U3MEPBaHE Ha OTKIOHEHUETO OT KPBIJIOCT U
ca ONTUMHU3MPAHU C L€ OCUTYpsSBaHE HAa MAaKCHUMAaJIHO CHOTBETCTBUE MEXKIY pEaHus U
u3Mepenus npodun [I1.7.2, I'.7.3].

4. TlpencraBeH e METOJI 3a U3CJIeIBaHE HAa TUHAMUYHATA IPEIIKa Ha CPEICTBA U CUCTEMU
3a M3MEpBaHE Ha MapaMeTpH Ha JIBUXKEIIU ce OOEKTH, KOMTO MO3BOJIABA Ja CE MOBHUIIN B
3HAYUTEIHO TOYHOCTTA Ha aHanu3a. Pa3paboTeHa e cucTema 3a mpoBepKa M KamuOpupaHe Ha
M3MEpBaTEHU CPEJCTBa, PabOTely Ha ABIKEHIN ce 00ekTH. PazpaboTeHHAT mMaTeMaTuueH
MOJIeT U Ch3JaICHUAT HTep(delic 3a Bpb3Ka U yIpaBlIeHUE ca JOCTAThUHO YHHUBEPCATHH 3a Ja
Morart Aa 0bJaT U3MOI3BaHU MpU pa3padOTBaHE HA APYTH CUCTEMH 3a KanuOpHupaHe Ha ype.u,
paboTely Ha pa3TudHH JIBMKemu ce ooektu [1.7.4,1.7.5,1.7.6, I'.7.8].

5. IlpennoskeH e TBOHHO PEBEPCUBEH METO/I, OCUTYPSIBAIIl €THOBPEMEHHO KaTuOpupaHe
Ha eTajloHa 3a MEepHeHAMKYISIPHOCT M KanuOpHpaiiara ro CUCTeMa M ca MpelCTaBeHU
pesyaratute oT anpobupanero my [I.7.7].

6. Ha 6a3a aHanu3 Ha (YHKIMOHAJIHUTE WM3UCKBAHUS U MPOBEACHU METPOJIOTHYHHU
€KCIIEpTU3H Ca NPEAIUCAaHN TOYHOCTHU U3UCKBAHUS U €A Ch3aJACHU MIPOLIEIYPU U METOLUKH
3a IPOBEpKa Ha FeOMETpUYHATAa TOYHOCT Ha MOJYJINTE HA MarHUTHATa CTPyKTypa Ha bycrepa
u Konaiinepa na xomriekc NICA, JlyOHa u Ha BeiiHOBogHHUTE M RF nuctpubyTopHu cucremu
Ha WATF no npoext XFEL, DESY, XamoOypr [I'.8.6, I'.8.7].

7. Hpe)moxceH € MaT€MaTH4YCH MOJACJ, OIIMCBAIll KMHEMATHKaTa Ha JIBUWXKCHUEC Ha
MHOTOCTETIEHHAa CaMOHaraxkJama ce TIpu3Ma, Ha OCHOBaTa Ha KOWTO € pa3paboTeHa
M3MepBaTeIHa CUCTEMA 3a U3MEpPBaHE Ha OTKJIOHEHMsTa Ha (opMara U pa3moJIOKEHUETO Ha
MOBBPXHUHM W OCH Ha ToJsIMOrabapuTHM pPOTAlMOHHU JAerainn. W3cneaBanu ca
Koe(ULIMEHTUTE Ha BIUSHUE NIPU Pa3IMUHUTE XapakTepu Ha npoduute. [Ipenioxen e moaxos
3a ©300p Ha ONITHUMAJTHU MTapaMeTpu Ha cuctemara [[7.8.12].

8. Pazpabotenu ca cxeMu 3a n3cjeBaHe Ha OTKIOHEHHETO OT CEpUUHOCT, OazupaHu
Ha TOHMOMETPHYHA U3MEpBaTeIHA CHCTEMa, KpPBIJIOMEPEH MOIYJI U KOOPAWHATHO-



M3MepBaTeHa MallliHa, C Bb3MOXKHOCT 3a CKaHHpaHe Ha MPOo(UITN B apaieHu U MepUIUaTHU

CeueHus IpU €AHOKpATHO Oa3upaHe Ha rllaBaTa 3a u3MepBaHe Ha peMopanHu cHEepUUHU TTIaBU
[[".8.10].

9. Pa3paboreHa e cucrema 3a MpoBEpKa M KanuOpupaHe HA U3MEPBATCIHU CPEIICTBA,
paboremu Ha ABWKEHIM ce o0ekTH. Pa3paboTEeHMSAT MaTeMaTH4YeH MOJET W Ch3JaICHUST
uHTepdeiic 3a Bpb3Ka W YIpaBJICHHE Ca JOCTAThYHO YHUBEPCAJIHM 3a Jia MOrar jia ObaaT
W3MOI3BaHU TpU pa3pabOTBaHE Ha JAPYTU CUCTEMH 3a KaIHOpHpaHe Ha ypeau, paboTeny Ha
pa3nuuHu  JIBWKemM ce o0ekTH. Ch3HafeHO € W3XOTHO CPEACTBO M HEOOXOIUMHS
MaTeMaTU4ecKd amapar 3a KaiuOpupaHe Ha pa3paboTeHara cucTeMa 3a H3CJCBaHE Ha
JMHAMUYHATa TOYHOCT Ha U3MEPBATEIHM CPEJCTBA, padOTEIM Ha IBUXelH ce o0ekTH [I.7.5,
r.7.6].

10. IpennoxkeHa € METOIMKA 332 U3CJICABAHE Ha MPABOJMHEHHOCTTA HA TPACKTOPHITA
Ha MOJIBWXKCH MOJTYJ1 TPHU KOOPJIMHATHU U3MEPBaHUsI U € pa3paboTeHa cxema 3a M3CIIe/IBaHe Ha
MaKpOreoMeTpHsTa Ha PAaBHUHHM MOBBPXHUHHU Ype3 M3IO0J3BaHE HA JIAa3epHU HM3MEPBATCIIHU
cucteMu 3a npapoiuHerHoct [I7.8.3, I'.8.5].

11. Pa3paboTeHm ca METOJMKM M OIIGHKA Ha MEXaHWYHH XapaKTCPUCTHUKU Ha
MaTepuaiu, U3M0JI3BaHu 32 MPOU3BOACTBOTO Ha Tazo0eApeHu eHponpore3u. Pazpaborenu ca
CTCHJIOBE W Ca TPOBEACHH H3CIICJBAHUS HAa MEXaHWYHH CBOWMCTBA Ha MaTepHAIUTE 3a
demopanno-aneradynapuu umrantu [[7.8.14, I'.8.15, . 8.18].

IIpuioxuu npuHOCH

1. Pa3pabotreHa e MeToauKa 3a MpoOBEpKa Ha MPEHOCUMH KOOPAUHATHO-U3MEPBATEITHU
MallMHU TUN ,,pbKa‘“ chOOpa3HO HOPMAaTUBHUTE JOKYMEHTH 32 TaKbB TUIl M3MEpPBATEIHHU
MamHu. Ha 0a3za excrieprMeHTanHy U3ClIeIBaHuUs ca Ja/IeHU NMPENnopbKU 3a paOOTHUTE 30HU
[I'.8.8].

2. IlpemioskeHu ca MpolecH Ha YIUTbTHSBaHE M MOKPHBAaHE HA KEPAMUYHM IJIaBU 3a
eHonpore3n Ha Oazata Ha Al203—-CaTiO3 cbc CTBHKIOBBIJIEPO] C 1€ NMOJ0OpsBaHE Ha
MHUKpoTOonorpaduara Ha pabOTHUTE MOBBbPXHUHHM. M3cinenBaHo € BIMSHUETO Ha
CTBKJIOBBITIEPOJHOTO IOKPUTHE BBPXY MHUKpoTOmorpapusita Ha MOBBPXHOCTTa NpHU

pa3IMYHUTE LUKJIA Ha HAHACAIHE HA IOKPUTHE HAa KEPaMHUYHU IJIaBU 3a €HIONPOTE3UpaHe
[I".8.9,I'.8.11].

3. Peaim3upanu ca CTEHIOBE U ca pa3pa00TEHU ChOTBETHH METOIUKH 3a U3CIICABAHE Ha
dbeMopanHO areTaOyJlapHU CTaBU C JIByOCEeBa pOTAIWsl, NMPOMEHIWBO HATOBapBaHE W B
MoJIOXKeHUe, OJI3KO 10 aHaToMu4HOTO [I7.8.13].

4. TlpenctaBeHM ca TUIUYHUTE TPUIOKEHUS M CXEMHU Ha TECTBaHE Ha OCHOBHU
XapaKTepUCTUKH Ha TOKOBHUTE MpeoOpa3yBaTenu, U3Moi3Baly edekra Ha X0 ChC 3aTBOPEH
koHTyp [I".8.1, I'.8.4].

5. AHanu3WpaHH ca CXEMH 3a peanu3anus Ha pedepeHTHa 0Oa3oBa paBHUHA, 3a
OMnpeaAcIIHE MECTHUTC OTKJIOHCHHA Ha XapaKTCpHHU A/ npeaBapuTEIIHO I/I36paHI/I TOYKH OT
TornorpadusTa Ha U3cIeABaHaTa MOBbPXHUHA, TO3BOJISIBAILM YBEIMYaBaHE HA U3MEpBATEeHUS
00XBaT MpH 3ala3BaHe Ha TOYHOCTTA HA U3MEPBAHETO B IPAHMUIIM, HA MMPAKTUKA HETTOCTUKUMU
MpY U3M0JI3BaHE HA KOHBEHIIMOHAIHU U3MepBaTeIHu cpeactna [17.8.2].

6. PazpaboTena e MeToMKa 3a ONpeieNsiHe Ha IPaBUTALIMOHHUTE 30HU U He00X0uMaTa
KOpEKLIMs, KOSTO TpsiOBa na ObAe BbBEACHA NMPH KalUOpUpaHe HA Be3Ha, KOraTto Ts € Ouia



HACTpOCHa KBbM CTOWHOCT Ha TPaBUTAIMATA, pa3IUYHa OT CTOMHOCTTa B MSCTOTO Ha
ekcrutoaramnusara u [[7.8.17].

7. O600menn ca UHTEPPEPOMETPUYHUTE CXEMHU 3a U3MEpBAaHE Ha JUCTOpCUATA Ha
BBJIHOBUS (DPOHT M OLICHKA Ha KAYECTBOTO HA ONTHYHM €JIeMEeHTH U cucteMu [['.8.16].

CLII/ITaM, e I/I36pOGHI/ITe IIPUHOCH B rojisiMa CTCIICH ca JIMYHO JCJI0O Ha KaHauJaaTa.

6. 3HAYNMMOCT HA IPUHOCUTE 32 HAYKATA U MPAKTHUKATAa

[Ipuemam M3LSIIO MPEICTABEHUTE CIIPABKU 3a U3II'bJIHEHUE HA W3UCKBaHusATa Ha 3PAC
u Ha TY — Codusi, koueTo ca HaIBUIIICHU 0 BCUYKU KPUTEPUU U ITOKA3ATEIH.

3HaYMMOCTTa Ha MPUHOCUTE 3a HayKaTa JaBaT 3HAUYMUTEIHUIT Opol LMTHpaHUS Ha
yOJIMKAaLMUTE HA aBTOPA B aBTOPUTETHU UY>KJIECTPAHHU U HAIIM U3JJaHHUS.

OcHOBEH KpuUTepuM 3a 3HAYMMOCTTAa HA HH)XXEHEpHaTa HaykKa € IPUJIOKEHUETO B
peanHata WHIYCTpHs. Becuuku M3cieBaHus U HAydHH pa3paObOTKu Ha TI1. ac. HukonoBa ca
pealM3upaHd B MPAKTUYECKU MPHIOKEHHS, KaTO rojisiMa 4acT OT TAX Ce M3IO0J3BAT M 3a
o0y4YeHHe Ha CTYJCHTH.

7. KpuTuunm 0ejiesKKM U NPenopbLKU
KbM TpyznoBere Ha kaHAUaTa HIMAM MPUHIIUITHUA 3a0€TeKKH.
8. JInunu BrieuatjieHus

I'n. ac. HukonoBa nmo3HaBaM KaTo CTYAEHT U KoJjera B Karezapa ,,IIperu3Ha TexHuka u
ypenoctpoene’ moutu ot 20 ronuan. ChbBMECTHAaTa HU paboTa € Ouia YJJOBOJICTBHE 32 MEH H
Kojerute oT karenpara. HeifHara paboTocnocoOHOCT € mocinoBuuHa. T MMa BakeH AsUl B
U3rpaX/IaHETO U pa3BUETO Ha MaTepHaiHarTa 06a3a Ha kaTteapara u ocodbeno Ha HITT ,, KM

JIMyHUTE MU BIIEYATICHUS OT pa60TaTa Ha 1. ac. HukomnoBa karto npenoaaBareil, yuCH
M KOJICTra €a U31AJ10 ITOJIOKHUTCIIHH.

3akjao4eHue

Ha ocHoBara Ha mperiiena Ha TPEACTaBEHUTE OT KaHAWJATa ITyOJIMKAIWH,
ChABPXKAIIUTE C€ B TIX NMPUHOCHM M TAXHATA 3HAYUMOCT, IpenojaBaTelcKara ACHHOCT U
JUYHUTE MM BIIEUATJIEHUs, CUUTAM, Y€ IJ1. ac. A-p UHXK. XpucruaHa Huxomnaesa Huxonosa
OTroBapsi Ha 3aKOHOBUTE M3UCKBAaHUS W TpeajaraMm Ja 3aeMe akaJIeMHYHaTa JTbXKHOCT
,JIOIEHT” B o0jacT Ha BuclIeTO oOpa3zoBaHue 5. TexHWYecku HaykH, MPOPECHOHATHO
HarpaBieHue 5.1 MammMHHO MHXKEHEpCTBO, Hay4yHa CHElUUaaHoCT ,,MeTrponorus u
METPOJIOTHYHO OCUTypsIBaHE™.

08.03.2021r. PenenseHr:

(mpod. n-p I'eopru J{roxeHKueEB)



REVIEW

in a competition for the academic position of "Associate Professor"
in the field of higher education 5. Technical sciences, professional field 5.1. Mechanical
engineering, specialty "Metrology and metrology assurance”,
announced in SG, no. 100 of 24.11.2020,

with candidate: Senior Assistant Professor Eng. Hristiana Nikolaeva Nikolova, PhD

Reviewer: Prof. Dr. Georgi Kirilov Dyukendzhiev

1. General provisions and biographical data

The competition was announced for the needs of the Department of Precision Engineering and
Measuring Instruments, Faculty of Mechanical Engineering, Technical University - Sofia by
decision of the Department council, Faculty council and Academic council of TU-Sofia and
was published in the State Gazette and on the university website.

The candidate for the competition is Sen. Assist. Prof. Eng. Hristiana Nikolaeva Nikolova, born
on May 27, 1982 in Sofia. In 2006 graduated from the Technical University of Sofia with a
master's degree in mechanical engineering with a specialization in Metrology, Fine Mechanics
and Optics and began working as an expert at the Bulgarian Institute of Metrology. In 2008,
after a competition, he entered the Technical University of Sofia, where she worked as an
assistant and senior assistant and currently in the Department of Precision Engineering and
Measuring Instruments. In 2018 he successfully defended his dissertation for the acquisition of
"PhD". He is a member of the organizing committee of the annual International Scientific
Symposium "Metrology and Metrology Assurance™ and works actively in the R&DLab
"Coordinate Measurements in Mechanical Engineering” at the Faculty of Mechanical
Engineering.

2. General descriptions of the submitted materials

The candidate fully meets the national minimum requirements and those of the Technical
University - Sofia for the academic position of "Associate Professor"”, as follows:

- Indicator A (50 points) - a diploma for PhD from TU-Sofia from 14.01.2019 was presented.

- Indicator B (100 points) - presented a monograph "Software for systems for measuring
deviations from the form, location and orientation of surfaces and axes of parts." The
monographic work is co-authored with assoc. prof. Velizar Vassilev. No separating protocol
has been presented and therefore | believe that the authors have equal participation in it with
the required volume.

- Indicator I" (257 out of 200 points) - published book based on a defense dissertation for PhD
(30 points); a list of 8 publications in referenced and indexed world-famous databases, of which
5 with SJR index (77 points); 18 publications in unreferred and indexed world-famous
databases (150 points). No separating protocols have been submitted for the publications, so |
think that the participation of the co-authors is the same.

- Indicator [ (73 out of 50 points) - the author's reference for the citations under group /I is
accurate and detailed.



- Indicator XK (112.76 out of 30 points) - a reference is attached.

Documents for the candidate's work as a lecturer and his participation in research projects are
presented.

The scientific works are in the following directions:
1. Methods and means for measuring and controlling geometrical quantities:

- Measurement and control of flat surfaces (publications B.3.1,I.7.1,1".7.7,1'.8.2,1.8.3, I".8.5,
r.8.6,1.8.7,1.8.8,1.8.16);

- Measurement and control of rotating surfaces (publications I'.7.2, I".7.3, I".8.9, I".8.10 and
I.8.12);

2. Methods and means for measuring dynamic quantities (publications I".7.4, I".7.5 and I".7.7).

3. Methods and means for measurement and control of physical and mechanical quantities
(publicationsI'.8.1,1'.8.4,1.8.9,1".8.11,1'.8.13,1".8.14,1.8.17, I.8.18).

3. General characteristics of the research and scientific-applied activity of the candidate

The research and applied activity of senior assistant professor Nikolova is entirely within the
scope of the announced competition. It is reflected in the publications on the thematic areas
listed in p. 2. Senior assist. prof. Nikolova actively participates in the activities of R&DLab
“CMME" - consultations and solutions to responsible metrological problems in heavy
engineering, energy, automotive industry in Bulgaria and abroad.

Senior Assistant Nikolova is the leader of 1 research project, participates as a member of teams
in 6 more projects, 2 of which are international, related to the accelerators metrological
provision of elements in XFEL project in DESY - Hamburg, Germany and JINR NICA complex
in Dubna, Russia.

The level of scientific and applied developments of Chief Assistant Nikolova is indicated by
the citations - 4 issues in scientific journals, referenced and indexed in world databases with
scientific information and 11 issues in monographs and collective volumes with scientific
review.

All this characterizes senior assist. prof. Nikolova as an active, in-depth and trained researcher.
4. Assessment of the pedagogical preparation and activity of the candidate

The entire 13 years of pedagogical activity of the candidate is in the Department of Precision
Engineering and Instrumentation, Faculty of Mechanical Engineering of the Technical
University - Sofia. As a lecturer she gives lectures in 3 disciplines, laboratory tutorials and
projects in 11 disciplines in the scope of the competition, some of them in English. Actively
works with students, especially in design and practical classes. Successfully applies the
knowledge, skills and practical experience gained during research, as well as the participation
in R&DLab “CMME" in the learning process.

5. Basic at wears

| appreciate the contributions in the works of assist. prof. Nikolova as scientific-applied and
applied.

Scientific applied contributions:



1. An analysis of the functional features of systems for measurement and control of geometric
parameters of responsible prismatic details is made. Software has been developed for measuring
systems for measuring and control of the deviations of the form and location of planar surfaces
of prismatic details [B.3.1].

2. Algorithms and methods for measurement and processing of the primary measurement
information in estimating the deviation from the flatness of surfaces of responsible large objects
by using single-channel laser measuring systems are proposed [I'.7.1].

3. A system for measuring and control the deviations of the form and location of large rotary
parts has been developed, based on a multi-stage self-adjusting prism using a virtual base axis,
which provides measurement of parts with hard-to-reach foreheads. The influence of the prism
parameters on the accuracy of measuring the deviation from roundness has been studied and
they have been optimized in order to ensure maximum correspondence between the real and
the measured profile [I".7.2, I".7.3].

4. A method for studying the dynamic error of means and systems for measuring parameters of
moving objects is presented, which allows to significantly increase the accuracy of the analysis.
A system for inspection and calibration of measuring instruments operating on moving objects
has been developed. The developed mathematical model and the created interface for
connection and control are universal enough to be used in the development of other systems for
calibration of devices operating on different moving objects [I".7.4,T".7.5,T".7.6, I". 7.8].

5. A double reversible method is proposed, providing simultaneous calibration of the
perpendicularity standard and its calibration system and the results of its approbation are
presented [I".7.7].

6. Based on the analysis of the functional requirements and conducted metrological
examinations, accuracy requirements are prescribed and procedures and methodologies for
checking the geometric accuracy of the modules of the magnetic structure of the Booster and
Collider of NICA, Dubna and WATF waveguide and RF distribution systems are created under
the project XFEL, DESY, Hamburg [I".8.6, I".8.7].

7. A mathematical model describing the kinematics of motion of a multistage self-adjusting
prism is proposed, on the basis of which a measuring system for measuring the deviations of
the shape and location of surfaces and axes of large rotary parts has been developed. The
coefficients of influence in the different characters of the profiles are studied. An approach for
selection of optimal system parameters is proposed [I".8.12].

8. Schemes for examination of the deviation from sphericity have been developed, based on a
goniometric measuring system, a circular measuring module and a coordinate measuring
machine, with the possibility to scan profiles in parallel and meridional sections with a single
base for measuring femoral spherical heads [I".8.10].

9. A system for inspection and calibration of measuring instruments operating on moving
objects has been developed. The developed mathematical model and the created interface for
connection and control are universal enough to be used in the development of other systems for
calibration of devices operating on different moving objects. A source tool and the necessary
mathematical apparatus for calibration of the developed system for studying the dynamic
accuracy of measuring instruments operating on moving objects have been created [I".7.5,
I.7.6].



10. A methodology for studying the deviation from straightness of the trajectory of a moving
module in coordinate measurements has been proposed and a scheme for studying the
macrogeometry of planar surfaces using laser measuring systems for straightness measurements
has been developed [I".8.3, I".8.5].

11. Methodologies and evaluation of mechanical characteristics of materials used for the
production of hip endoprostheses have been developed. Stands have been developed and studies
of the mechanical properties of the materials for femoral-acetabular implants have been carried
out [I.8.14,1.8.15, T. 8.18].

Applied contributions

1. A methodology has been developed for the inspection of portable hand-held coordinate
measuring machines in accordance with the regulations for this type of measuring machines.
Based on experimental studies, recommendations for work areas are given [I".8.8].

2. Processes of compaction and coating of ceramic heads for endoprostheses based on Al203
— CaTiO3 with glass carbon are proposed in order to improve the microtopography of the
working surfaces. The influence of the glass-carbon coating on the microtopography of the
surface in the different cycles of coating of ceramic heads for endoprosthesis was studied [I".8.9,
I.8.11].

3. Stands have been implemented and appropriate methods have been developed for
examination of femoral acetabular joints with biaxial rotation, variable loading and in a position
close to the anatomical [I".8.13].

4. The typical applications and schemes of testing the main characteristics of current converters
using the closed-loop Hall effect are presented [I".8.1, I".8.4].

5. Schemes for realization of a reference base plane are analyzed, for determination of the local
deviations of characteristic and/or pre-selected points from the topography of the examined
surface, allowing increase of the measuring range while maintaining the accuracy of the
measurement conventional measuring instruments [I".8.2].

6. A methodology has been developed to determine the gravity zones and the necessary
correction to be made when calibrating a weighing instruments when it has been set to a gravity
value other than the value at the place of operation [I".8.17].

7. The interferometric schemes for measuring the distortion of the wavefront and evaluating the
quality of optical elements and systems are summarized [I".8.16].

| believe that the listed contributions are largely the personal work of the candidate.
6. Significance of contributions to science and practice

| fully accept the submitted reports for the implementation of the requirements of ZRAS and
TU - Sofia, which are exceeded by all criteria and indicators.

The significance of the contributions to science is given by the significant number of citations
of the author's publications in authoritative foreign and domestic publications.

The main criterion for the importance of engineering science is the application in the real
industry. All researches and scientific developments of Senior Assistant Professor Nikolova are
realized in practical applications, as most of them are used for training of students.



7. Critical remarks and recommendations
I have no principled remarks on the candidate's works.
8. Personal impressions

| have known Senior Assistant Professor Nikolova as a student and colleague in the Department
of Precision Engineering and Instrumentation for almost 20 years. Our joint work was a
pleasure for me and my colleagues from the department. Her ability to work is proverbial. She
has an important role in the construction and development of the material base of the department
and especially of R&DLab "CMME".

My personal impressions of the work of Senior Assistant professor Nikolova as a teacher,
scientist and colleague are entirely positive.

CONCLUSION

Based on the review of the publications submitted by the candidate, the contributions contained
in them and their significance, teaching activity and my personal impressions, | believe that
Sen. Assistant Professor Hristiana Nikolaeva Nikolova, PhD, meets the legal requirements and
proposes to take the academic position of "Associate Professor" in the field of higher education
5. Technical sciences, professional field, 5.1. Mechanical engineering, specialty "Metrology
and metrology assurance"

08.03.2021 Reviewer:
(Prof. Georgi Dyukendzhiev, PhD)



