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Bbpxy ArcepraqnoHeH rpyA 3a nonyLtaBaHe Ha o6pasoearenHara u
HayqHa creneH "gor<rop" no: oonacr Ha Bhcue o6pasoaaHile 5.
Texuuqecxu HayKu, npo$ecraoHanHo HanpaBneHre s.1 . Mawuuuo
uHxeHepcmgo, HayqHaTa cneqilanHocr
ene Km pu Qu xau,un H a pacme u u eeudcmeomo

Mexauusaqufl u

Aerop Ha auceprauhor-rFrhn rpyn: uH),L blopdanxa 3anpnnoea
3anpnuoe4 AoKTopaHr Ha caMocronTefiHa noAroroBKa KbM KareApa

,,MexaHLt3aqun na semedenuemo" npra ArpapeH yH14Bepchrer, rp. l-1noe4rae

Tenaa na arceprauuonnnn rpya: ltlscneOeaHe Ha cadaqen anapam sa
eacax)ane Ha npucadeuu u eKopeHenu n1unKoeu nodnoxxu

Peuengenr: )ou,enm doxmop uHx. flumumup Kupoe Kexadoe, Aepapeu
yHueepcumem-l-InoedLte, o6nacr Ha Bncuero o6pagoaaHre 5. Texuuqecxu
HayKu, nposecnoHanHo HanpaBneHile 5.1. Mawuuuo uHx<eHepcmeo,
HayqHa cnequanHocr Mexauusauufl u eneKmpuQurcaqun Ha
pacmeHueeu}cmeomo, onpeAeneH 3a qneH Ha HayL{Horo xypr4 cbc 3anoBeA
Ne P!-1 6-767121.09.2016 roA. or perropa na AV.

1. Kparxo nperqcraBqHe Ha KaHArAara.
Ac.ranx.klopAaHKa 3anpnnoea 3anpnnoBa e poAeHa npe3 ig}2 r. Or Anpran.2009
r. e Ha3HaqeHa 3a acncreHT B AY-[1noa4rae. flpeno4aaa no NlcqunnuHilre
3erue4encxn Ma[IJt4Ht4, EnerrporexHnKa vi enKTpo3aABilxBaHe,- 3ervre4encKa
eHeprernKa, 3eue4encrn rpaKTopt4 v1 Mexaxraaqn+ v aBToMaril3aqilfl Ha
xl4BorHoBbAcrBoro. Or lOnr,t .2014 r. e 3al{ilcneHa Karo AoKTopaHT Ha
caMocrof,TenHa noAroroBKa B KareApa ,,MexaHngaqu+ Ha 3eMeAeflt4ero" npr,4 Ay.
Ha 28.06.2016 r. npeMnHa ycneulHo npeABapfirenHoro npeAcraBf;He npeA
PasunpeHo HayL{Ho 3BeHo, cneA Koero na OC na lll- Sarynrera 6e orqucneHa c
npaBo Ha 3aqHra v 6e AaAeH xoA Ha npoqeAypara no 3aulilra Ha
AilCepraquoH{tAq rpyA.

2. AfiyanHocr na npo6neMa.
Baxno ycnoBile 3a cb3AaBaHe Ha oBol{Ht4 tpaAVHr, B qacrHocr n6unxosil
HacaxAeHl4fi, e Hanrqilero Ha 3ApaB nocaAblteH Marepuan. Orrne4qaHero My e
eAHa or nat/|-rpyAoeMKnre onepaqt/,vl B qenfis rexHonorilL{eH qilKbn. floeeqero
onepallil14 ce il3BbpuBar Ha pbKa. Ha MexaHil3t4paHe noAnexar caMo
3acaMaHero Ha noAnoxKl4Te r cneA ToBa rcBaxAaHero Ha roroBl4fl Marepuan.
B raslt BpHKa B cBeroBeH Mau]a6 ca paspa6oreHta cneqvtann3vpaHil caAaqHn
anapar[ il MauJuHl4. Y nac nopaAil ManKilff o6errlt na paOora h BilcoKara ilM qeHa



TaKilBa MaunHn He ce H3non3Bar. Axryanuo vt cbBceM HaBpeMeHHo e
n3MeHeHilero tA no4o6penilero Ha cbqecrByBaqn caAaL{Ht4 anaparn npn
il3non3BaHero ilM 3a npo[3BoAcrBo Ha oBou{eH nocaAbl{eH Marepnan.

3. Llen, 3a,qaqn, xunore3u n MeroAn Ha H3cneABaHe.
l-{enra Ha Arcepraqilflra e Aa ce o6ocnoBar napaMerpnre Ha AncKoB caAaqeH
anapar, npucnoco6en 3a 3acaxAaHe Ha BKopeHeHu u npilcaAeHn q6rnxoeil
noAaoxKr4. Bra Bpb3Ka c nocraBeHara qen npaBnnHo ca QopnaynupaHil
3aAaqnre Ha n3cneABaHero: onpeAenffHe Ha Snenro-uexaHnqHnre noKa3arenu
Ha noAnoxKrre; o6ocHoeaBaHe Ha KoHcrpyKn4BHt4Te napaMerph Ha caAaLrHr4F
anapar; aKryanil3hpaHe v no4o6pneaHe Ha napaMerptare Ha ulnnKara
KoHKperHo 3a 3aca4aHe na s6unxoBil noAnoxKl4 14 r43cneABaHe na Saxropilre,
Bnnflet4n Ha eKcnnoaraqnoHHnre u KaL{ecrBeHil noKa3arenn Ha npmcnoco6enus
caAalreH anapaT.
3a peuaBaHe Ha re3n 3aAaqil h AocruraHe Ha nocraBeHara Llen AoKTopaHrKara
e n3non3Bana nocTynaTrre Ha reoperilL{Hara MexaHilKaTa 3a onpeAenHHe
3aKOHa Ha ABilXeHile Ha qilnKara 14 cKopocrilTe Ha caAaqHilfl anapar, MeroAnre
Ha cbBpeMeHHaTa cTaT[cTr4Ka 3a nnaHilpaHe Ha eKcnepnMeHTanHnTe 3aAaqu 14
o6pa6orua Ha nonyqeHtaTe or rnx AaHHn.

4. OnarnegeHocr h npegcraBnHe Ha noflyqeHuTe pe3ynrarn.
flncepraqfioHHr4er rpyA e pa3nonoxeH Ha 114 crp., cbAbpxa ]4gnongeaHu
cilMBonn il mHaLreHnq, Yeo4, 5 rnasn, O6t4n il3BoAr4 r flureparypa, oHafneAeH
e c 35 Qnrypur, 26 ra6nuqn n 58 aHanrrilL{Hr4 3aBilcr4Mocn4. llonyvenure
peeynraru ca npeAcraBenn ra6nnvHo, aHannrhLrHo 14 c MHoxecrBo rpaSnxm.
Toaa AaBa Bb3MoxHocr 3a 4o6pa Bn3yanil3ayfr Ha AaHHilre or npoBeAeHilre
oni lTh.

5. O6cu)KAaHe Ha pe3ynrarrre t4 r3non3BaHa nhreparypa.
l-1pu paspa6oraaHe Ha AilcepraqiloHHr4ff cr4 rpyA AoKropaHrKara tanx.l4op4aHKa
3anpnnoaa e u3non3yBana 96 nilTeparypH14 r43ToLrHilKa, or Kor4To 47 Ha
rnprnuqa, 49 Ha narnHilLla, B ToBa qilcflo 27 cnpaeoqHilqn u yue6nnqr, 8
nHTepHer h3ToqHhKa, or tax 32 npeAn 2000 r. n 9 6eg scrlo o3HaL{eHile Kora ca
ny6nraxyeaHn. Toea Mn AaBa ocHoBaHue Aa cLrilTaM, L{e nilTeparypHr4fl o6eop ne
e Aocrarbq Ho ea4un6oven.
l-naea I e noceereHa Ha aHann3a Ha cbqecrByBaulnre KoHcrpyKqtAt tA npo6neuu
nph MeXaHn3ilpaHOTO 3aCaMaHe Ha npilCaAeHil t BKOpeHeHn nO4noxxtt. B
p$ynrar ca QopuynnpaHil u3BoAt4, qenra v 3aAaqnre Ha AxcepraqroHHr4g
TPYA.
ll rnaea e Mero4nKa Ha n3cneABaHero. flocoqenu ca cneAeHnre napaMerpil 14
Haqt4Hrre 3a rflxHoro orL{ilTaHe, onpeAeneHh ca ynpaBnflBaulilTe npoMeHntABtA tA
HnBara Ha rsxHoro BaphpaHe. Onpe4eneHn ca crartAcrt4L{ecKnre Mero4r4 3a
o6pa6oma Ha p$ynrarilTe or npoBeAeHnre onnril il AocroBepHocrra ulvr.
llonyvennre or m3cneABaHero pe3ynraru ca npeAcraBeHn e lll, lV il V rnaeu or
Hacroflr{ara pa6ora.
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B rnaea lll ca orpa3eHil p$ynrarilre or onpe4eneHe Ha Qnsnro-uexaHnqHhre
napaMerpn Ha npilcaAeHil n BKopeHeHn q6unKoBr4 noAnoxKr4 or HeKorlKo copra.
llonyvenrre AaHHLt ca o6pa6oreHn crarhcn4qecKil Karo ca ilgl{ncneHn cpeAHhre
ctotlHoctn, AilcnepcuflTa v cpeAHo'KBaAparilL{Horo orKnoHeHtae 3a BcRKa
Qparqnn n copr. Te ca ocHoBa 3a cneABaul[Te reoperilL{Hr4 u eKcnepuMeHranHil
n3cneABaHilfl.
B rnaea lV ca onpeAeneHn reoperilqHo KnHeMarnL{HilTe napaMerpn Ha AilcKoB
caAaL{eH anapar, eus4efrcrBilero Ha Bbpxa Ha ulhnKara Bbpxy 3aca4eHara
BKopeHeHa noAnoxKa nph pa3nnqeH brbrl Ha oceobo)qaBaHero il, o6ocHoeHu
ca napaMerphre Ha cafqaqHilfl anapar - AilaMerbp npil Bbpxa Ha ulnnKilTe,
AbnxilHa n utapol{t4Ha Ha Bcf,Ka qilnKa, 6pofr Ha 3axBau]aqnre qilnKn.
C re3h p$ynrarh e V rnaBa e paepa6oren eKcnepuMeHraneH o6paaerl Ha
3axBauaqara qnnKa v ca npoBeAeHu noflcKr4 r43cneABaHmff. laHnnre or
noncKilTe onilTtt ca o6pa6oreHn no MeroAa Ha PerpecnoHH14fl aHann3.
flonyvenrre MoAenu ocBeH B aHannrrqeH BrA ca oHarneAeHh c perpecuoHHr4
noBbpxH14HH.

6. l-lpnnocr Ha AucepraquoHHt4fl rpyg.
B AncepraqiloHHt4n rpyA u aeropeQepara KbM Hero AoKTopaHrKara ac.rHx
3anpnnoea He e 3aABtAna HrKbAe n3pnL{Ho npereHqnilTe cu 3a HayLtHt4 il HayqHo-
npunoxHil npnHocu.3a roBa cn no3BonfiBaM 4a QopurynhpaM cneAHhre:

6.1. HayqHu npuHocu
1. O6octtoBHa e BpHKara MexAy KnHeMarnqHre noKa3aren ra 6pon Ha t4nnKtare
B CafqaqeH anapar c orneA HenoBpexAaHe Ha npilcaAeHHre u rKopeHeHil
s6unxoeil noAnoxKn, npu cna3BaHe Ha arporexHilL{ecKnre il3rcKBaHVfr.

6.2. HayqHo-n p uno,ffi u n puHocu
1. Onpe4enenu a Qrsnro-vrexaHnqHilre napaMerpu Ha nphcaAeHil v
BKopeHeHu s6un roBu noAnoxKt4 ;
2. OopltynnpaHn ca pa6orHnre napaMerpn HacaAaL{eH anapar - AuaMerbp npr
Bbpxa Ha 1r114nKrre, AbJlxuHa u unpoL{nHa Ha BcflKa qilnKa, 6por/l Ha
3axBaulaql4re ull,1nKH, KilHeMail4qeH pexnM c orneA HenoBpe}l(flaHe Ha
noAnoxKhTe
3. Paepa6oren e eKcnephMeHraneH o6paseq Ha 3axBaulaqara ulilnKa Ha
caAaqeH anapar 3a npncaAeHn il BKopeHenr s6unKoBr4 noAnoxKt4;

7. Rpuru.llh 6enexKlt H Bbnpoct4.
7.1. KpumuqHn denexxu

1. B lureparypHt4fl nperne4 (rnaaa l) e 4a4eH MHoro cHt4MKoB uafeprar,
rotlro He AonpilHacs cbulecrBeHo 3a aHant4ga tA il3f,cHFBaHero Ha
pa3rne4atnfr npo6neru. Tasr qacr 6r rrltorna Aa 6uAe HacilTeHa c noBel{e
QarronornqeH Marepilan (ny6nrraqun, MoHorpa*nn tA r.H.),
npngo6ne no-roJ'tfiMa nb.nHora n HanpaBeHnre B Kpafl h nsaogn ga
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npeAcTaBilTenHil.;
2. Ha crp. 36 t4 crp.37 (rnasa ll - Mero4mra) urrua noBropeHile Ha eAHn LA



cbl{14 cr4MBofl]4 H O6flCHeHnfi KbM TflX. MflCTOTO ilM He e ryK, a B Taonnqara
nafi-ornpe4 (klanonseann cuuaonu). Cuqara rpeuKa e AonycHa'ra n B
cfle4Baulrre crpaHnqtt or rnaea ll;
3. flpaera HenpilflTHo BneqarneHne il3nncBaHero c pa3nrqeH uprQr na
orgenHilre aHanilrilqHn 3aBilct4Mocrt4 B Ailcepraquffra (npnuep - crp.38).;
4. ,[orropaHTKara rBbpAr4, L{e AaHHilTe or pegynrarilre B ra6nnqn 3.1 Ao
3.4 ca o6pa6orenn no MeroAa Ha AilcnepchoHHt4R aHaflH3, Ho
npeAcraBeHoro e BcilqKo Apyro, Ho He n AilcnepciloHeH aHanil3.;
5. CroraHocrnre Ha na6nrcAaBaHilre napaMerpil, orpa3eHil B r43Bop,v1 1-4 na
crp.49 He ca KopeKrHo npeAaAeHil.
6. Peuiaeafixn raKa npeAcraBeHo paBeHcrBoro 4.23 na crp.63 ce noryL{aBa
pesynrar '101,5o, a He 64,5o vr brbra nph Bbpxa Ha 6oryua ule 6uAe rbn.;
7. Tercrbr or ctp.72 4o crp.78 nua no-cKopo MeroAt4L{eH xapaKrep il He
cneABa Aa 6uAe s rnaea V.;
8. Ha Qraryprare 5.6, 5.8 r 5.10 ne ca npeAcraBeHil nltHuura a o6nacrv Ha
eAHaKBO H14BO.;
9. Cues .qa rBbpAfl, qe nonyLreHilTe perpecroHHLl MoAerh ca HeKopeKTH14,
ruri Karo He ca il3qilcreHil He3HaLrvrMnre roe$ilLlileHTil. flpn ornaAaHero
r4M, r3nonsaariril crbnKoBa perpecilf; c nporpaMHile nporqyKr Statistika, ule
ce nonyqar Apyrn pe3ynrarr.;

7.2. Bunpocu
1. 3aulo ce cnpFXTe Ha pa6ora c AvrcKoB caAaqeH anapar, a He ,nRxori or
Apyrure r i lnoBe Hanpi lMep ronaetlepen? Moe f l i l1{Ho MHeHile e, qe

roneeriepltAfl't c ManKil npeycrporlcraa qe pa6orn no-Ao6pe m HanbnHo ule
yAoBnerBopflBa arpoTexHilqecKilTe il3rcKBaHt4f, no oTHor.leHne Ha crbnKa h
KaqecrBo Ha 3acaxAaHe.
2. Ha crp.62 AoKTopaHTKara rBbpAr4, qe AbnxilHara Ha ulrnKara,
il3non3Bararn Qur.4.3, e l,r>25-30 cm. Moxe flil Aa ro AoKaxe ilgnongaafiril
qr4TnpaHara Srrypa vnu craBa Bbnpoc 3a Apyra, rilncBaula B ro3vl rpyg?
3. Ha crp.63 e n3L{ilcfleHa MaKcilManHa crofrnocr Ha KilHeMarilLrH14fi
noKa3aren 1,86. l-lpn KaKbB brbn Ha ocao6ox,qaBaHe Ha pe3HilKa or
ulnnKara n npu ronxo 6pon u{ilnKn e onpeAeneHa ragu crofrnocr?
4.  Ha crp.100 t^  101 B ra6nnqr 5.20,  5.21 tA 5.22 ca npeAcraBeHi l
pesynraril or A[cnepcvroHeH aHanh3. 3a roil or cneAeHilTe noKa3areril ce
orHacqr re?

8. Ily6nnKyBaHr crarnn n qhrnpatna.
Caupsann c AncepraLlnoHHr4s rpyA AoKropaHrKara ac.nnx.VlopAaHKa
3anpnxoaa e npeAcraBilna 3 hpul crarvvl, ny6nrxyeaHr B c6opnrqn c HayL{Htl
rpyAoBe. B e4na or rHX AoKropaHrKara e caMocroffreneH aBrop, a B Apyrrre
ABe - B cbaBropcrBo Karo nbpBil aBrop. Cnope4 h3r4cKBaHtt+ra na flpasunHuKa
3a npilnoxeHhe na 3PACE a AY L{n.45, an.2 lonycKaHero Ao 3aulilra craBa nph
Hanrqne na 2 HayL{Hr4 craruu vt I yqacrile B HaqvloHaneH nnn MeMyHapoAeH



HayL{eH Sopyu BbB Bpb3Ka c AltcepraqiloHH ne rpy;, Koero e ngnunFreHo.

HqMa AaHHil 3a L{rrilpaHuA Ha nocor{eHilTe Hayr.lHr4 rpyAoBe.

flpe4craBeHhsr asropeeepar orpa3nBa o6errileHo crpyKrypara ncbAbpxaHrero Ha AilCepraqroH H tLfl rpyl.

SAKfiAqEHKIE:
Bus ocHoBa Ha HayqeHilTe u npilnoxeHhre, oT AoKTopaHTKaTa,pa3flilqHil MeTOAl4 Ha r3cneABaHe, npaBhnHo il3BeAeHilTe eKcnephMeHTfi,HanpaBeHrre o606r4eHran u il3BOAr4 cr{nraM, qe npeAcraB eHnAT

AilCCPTAqilOHCH TPYA OTTOBAPf, HA il3ilCKBAHNflTA HA 3PACPE V
!!_"_tlntilKa Ha ArpapHr,rs yHilBepcnrer 3a HeroBoro nphfioxeHne, Koero M,
AaBa ocHoBaHue Aa ro oqeHn flOflOXhTEJIHO

floseonsBaM cil Aa npeAJ'roxa Ha noqfiTaeMoro HayvHo )Kypn cbulo AarnacyBa nonoxnrenHo u pta npncbA14 Ha unx.hoplaHKa 3anprroru3anpnnoaa o6paeoaarenHara u HayqHa creneH ,,doxmop,, 
no Hay!HaTacneqHanHocT ,,MexaHu3aqufl u eneKmpu$uxa4un HapacmeHueeudcmeomo"

f lara: 28.1A.2016 r.
rp. flnos4re

PEqEH3EHT: M<*VK
(Roq.n-p nnx.!rru nrbp rcMnoe\


