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BBpxy AncepraqroHeH rpyA 3a nonyqaBaHe Ha o6pa3oBaTeJrHa n HayqHa
CTeneH ,,[OrrOp" nO O6naCr Ha Bncttre O6pa3OBaH]le: 5. TexnnqeCxu
HayK[; nposectaoHa.nHo HanpaBneHre: 5.1 Mautnnno t,tHllteHepcTBo;
HayqHa cnellnanHOcT ,,MexaHn3allnn n eneKTpll$nXaqrn Ha
pacreHlteBbAcTBoro"

Aerop Ha .qilceprauiloHHhn rpyA: tlHX. nopAaHKa 3anpnHoea
3anpnHoea, acncTeHT h AoKTopaHT Ha cBo6o,qHa AoKTopaHTypa KbM KaTeApa

,,Mexanta3aqlA+ Ha 3eMegeflileTo" npu ArpapeH yH14BepCilTeT, rp. flnOBAt4B.
TeMa Ha .qnceprauhoHHuq rpvA: ,,yl3cfleABaHe Ha caAaqeH anapar 3a

3acax(AaHe Ha npilcaAeHh n BKopeHeH[ F6bnKoBt4 no,qnoxKt4".
PeueHseFtr. flpoS. A-p t4HX. Caea Mapnnoa MaHApaAXheB, ArpapeH

yHilBepcurer - flnoegue, o6nacr Ha Bucl.t.le o6pasoeanne: 5. TexHnqecxn
HayKn; nposecuoHanHo HanpaBneHre: MexaHn3allrn il efieKrpn$ilKaLlile Ha
CenCKOTO CTOnaHCTBO; HayqHa CneLlilanHOCT: ,,MeXaHl43a1tAA U

enerrpra$vKaq;tAA Ha pacreHileBbAcrBoro" onpeAeneH 3a L{fleH Ha HayL{Horo

xypr4 cbc 3anoeeg Nb P!-16-767115.09.2016 r. or Pexropa Ha Ay.
1. Kparro npe.qcraenHe Fta raH.qfi.aara
Ac. hHX. /lop4anra 3anpnnoaa e po4eHa Ha 31.12.1982 r. B rp.

[1noa4ue. flpes 2005 r. 3aBbpr.uBa Brcrue o6paeoeaHne B OKC Saranaeup no
cneq. ArpapHo t4HxeHepcrBo, a npee 2009 - OKC Marucn'p no cnel{.
EnexrpoHrra KbM TY-Co$r,rn. Or 2014 Ao 2016 r. e floKropaHr Ha
caMocTonrenHa noAroroBKa KbM eAHonMeHHaTa KareApa. flo-rucHo e
oTqucneHa c npaBo Ha 3aulilTa.

3aetpuuna e KypcoBe 3a ,,5a3oBl4 h cneqn$rvnn KoMnrcTbpHn yMeHiln"
V 3a ,,lA3yqaBaHe Ha HeMcKh e3L'tK, 3a KOnTO nMa npnnoxeHil yAOCTOBepeHrF.
Curpy4Huvtr u c l-{enrup 3a cpeu-lt4 c l-epuaHo-6unrapcro flpyxecrBo
Carcours-AHxanr.

2. ArrvanHocr Ha npo6neua
Bncorara qeHa u Bce ou-le HeroneMnre nnoulr4 Ha cb3AaBaHrre y Hac

oBoll]Ht4 rpa,qrHn npaBflT HepaHTaotAnHV BHocHuTe CaAaqHn anapaTl4 3a
npncaAeHn v BKopeHeHn sOrnroen no4noxrm. B ro3t4 cMt4cbn B Hauara
cTpaHa To ce n3BbpulBa B ronflMaTa cv cTeneH prrqHo. Ero saulo cqilTaM, qe

Cb3AaBaHeTO Ha 6unrapCxh caAaqeH anapaT e C aKTyanHO 3HaLleHne.
3. Uen, ga.[aqm, xilnoregil u Mlero.qn Ha ngcne.oeaFle
lenra e Aa ce o6OcHoaar n u3cneABaT napaMeTpuTe Ha AucKoB

caAaqeH anapaT, npucnoco6eH 3a 3aca44aHe Ha nphcaAeHil .14 BKopeHeHil
n6unroeu noAnoxKl4.

flocraaeHilre 3aAaL{kr ca: onpeiqennHe Ha Srsuxo-uexaHuqHnre
noKa3aTeflil Ha nocoqeHuTe nOAnO>xKt4, o6oCnOBaBaHe Ha Bl Ea,
KOHCTpyKTT4BHilTe tA Kt4HeMaTnqHilTe napaMeTpn Ha ca.qaqHufl anapaT,
pa3pa6orKa Ha KoHcrpyKt-14flTa Ha ulmnKa, il3cneABaHe v onrnMil3allnt Ha

$arroprre Bnheeulil Bbpxy KaltecrBoro Ha pa6ora Ha anapara.
Xrnotesara e onpnnnqaBahntA s6unroeure noAnoxKt4 c pa3carqa Ha

3eneHqyKoB]4re Kynrypr4, Aa ce Mynrnnnilqupa ca,qaqHrfl anapaT 3a



nocfleAHrTe, KaTo ce ycbBbpureHcTBa B 3aBilcl4MOCT OT l43l4CKBaHVBTa Ha
pa3nilqrflTa Ha nofqnoxKnTe. AnpilopHo ce npileMa, qe Te3n pa3nnLlilF ca B

TBbpAOCTTa V B il3MeCTeHUtl qeHTbp Ha TexecTTa Ha npncaAeHuTe n

BKOpeHeHh fi 6bnKoBn noAnoxKrl.
JzlsnongeaHn ca rpaAilLlt4oHHn MeroAV 3a onpe4entlHe Ha $arroprre,

r43xoAilTe v cepvvne onilrn ta sa o6pa6orua Ha AaHHure.
4. OHarneneHocr u npeAcraesHe Fta nonvqeFlilre pegvnratu

flraceprar.ltaoHHt4nT TpyA cbAbpxa Yeog, neT rnaBu, O6ulu l43BoAt4 n 96
6pon nnreparypHt4 Lt3ToqHhKa, or Koltro 49 6pon Ha flarnHilqa.

flupea rnaBa e o3arnaBeua Ananil3 Ha cbqecrByBaulhre KoHcrpyKl4ntA vl
npobneun nph MexaHn3npaHoTo 3acax4aHe Ha nprcageHn u BKopeHeHil
s$unroeu no4noxKt4, BTopa - MerogutKa Ha il3cnerqBaHeTo, TpeTa - Pesynrarn
or u3cne ABaHVAT a u a Susn ro-M exaH ilq H nre xapa KTep vcrtAtn Ha n pilcaAeH rre
u BKopeHenr n6unKoBt4 noAnoxKr4, L{erBbpra - TeopernL{Hlt t43cneABar.l A 1
neTa - KoucrpyKqilq Ha 3axBaqaqaTa l4ilnKa, eKcnephMeHTaneH O6paseq,
pesynTaTn OT nOnCKr il3cne,qBaHrn Ha pa6Ornnn OpraH V aHanil3 Ha
pe3ynrarnre. Pa6oraTa cb4bpxa 114 apaHilLlt4 n e oHarneAeHa c 33 $nrypu,
26 ra6nuqlt n 57 Sopuynn.

5. O6cux(AaHe Ha pesynrarrre n ilgnonseaHa nilreparvpa
B reoperilvHnre il3cneABaHmfl e no4qepraHo, qe raro HatZ-no4xognul ce

FBflBa ATCKOB]4R CaAaqeH anapaT cbc 3axBaulauln u-lhnKn, 3a KoeTo ca
n3cneABaHil HeroBt4Te KnHeMarnqHr4 napaMerpu. Or6enn3aHo e, qe 3a rqa ce
ns6erHe noBpex(AaHe Ha 3acaAeHilTe npncaAeHvr noAnoxKl4 e Heo6xo4muo
TpaeKTop)AATa Ha Bbpxa Ha 3acaxAaulaTa u-lrnKa Aa He npecuqa 3acaAeHaTa
or npeAHara ulilnKa npilca,qeHa norqfloxKa. IA npaaunHo ryK floKTopaHTKara e
HaMepnna aHannTilqeH t43pa3 MexAy KnHeMaTnqHnF noKa3aTen n 6pon Ha
r4ilnKnTe Ha carqaqHilF anapaT.

Karro Beqe 6eue noAqeprano R6unxoBilTe noAnoxKh ca no-TBrrpAl4 or
3eneHr{yKoBl4cr pa3caA. Ero saqo BaxeH eran npn rgxHoro 3acaMaHe e
AOHaKnOHflBaHeTO V nnb3raHeTo Ha Bbpxa Ha ulilnKaTa no npucaAeHaTa
noAnoxKa. AHanilsupailt<vt rpa$o-auanhrnL{Ho ro3vt eran rA Aocrnra Ao
n3Bo4a, L{e cpegHara ,qbnxvHa Ha pe3HilKa rpn6ea Aa 6u.qe 51 cm.

t4sxo44afircn or nocraHoBKara 3a HenoBpeXAaHe Ha s6unroenre
no4rfoxKt4 rn o6ocHoBaBa napaMerpvre v KilHeMarnL{Ht4F pexnM Ha caAaqHilfl
anapar. KoHcrarnpa ce, qe HeroButfl AilaMerbp npn Bbpxa Ha u]ilnKnre rpnOaa
Aa 6u4e D6 = 1+1,1 m, AbnxmHara n 6ponr Ha ulunKure rpn6ea 4a ca
cborBerHo €ur = 25 - 30 cm, z = 12 6p. Tara npil KnHeMarhqeH noKa3aren
l"=1,86, Ce OCUrypFBa CTtrnKa T=12-14,5 Cffi, KOFTO HanbnHO OTTOBapF Ha
arpoTexHilqecKilTe n3ncKBaH ilF.

9pea onpe,qennHe r U.T. Ha npucaAeHara noAnoxKa rF onpe4enn n
lur4pnHara Ha r.l1ilnKara e3.e.= 9 cm.

Karo pe3ynrar .qoKTopaHTKara npeAnara BhAol43MeHeHne Ha
cbuecTByBaulaTa ulnnKa, KoeTo ce n3pa3ffBa B 3aMFHa Ha ryMeHnTe Abpxaq]4
oT enacThqHa nnacTMacoBa neHTa tA pa3n) \.rHa lul4prHa Ha ABeTe qen[ocT]4"Ha

ul[nKara. flo rogn HaqnH ce nocn4ra AonbnHnrefiHo oOrgrane Ha neHTara, a
orraM il noBruena cra6unHocr Ha 3axBat4aHe.
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Tara BnAoil3MeHeHUTe LqilnKn ce MoHTnpaT Ha n3BecTeH caAaqeH

anapar Ha MaunHa CLl lH-3.
B crarmcTuqecKn nopffAbK ca onpeAeneHn HnBaTa Ha Tp14 ynpaBnFeMn

$arropa: KrHeMarnL{eH noKa3aren, brbfi Ha oceo6ox(AaBaHe Ha npilcaAeHara

noAnoxKa oT l4hnKaTa h pa3cTogHile MexAy ocTa Ha ca,qaqHilfl At4cK V SaAHVn

pu6 na 6oryua. flonyvenu ca KoHKpeTHu 'qhcfloeu croilHocTrl.
ExcnepnMeHTaflHilTe r3cneABaHilff ca HanpaBeHil no nnaH 83. Karo

143XOAI4 B HerO ca oTL{eTeH[ qeTnpn noKa3aTeng: npolleHT Ha MeXaHnL{HO

noBpeAeHilTe 3acaAeHn nognoxKt4 Y1 il He3dcaAeHil TaKvlBa Y2, oTluloHeHue or

CTbnKaTa Ha saCax(,4?H€ Y3 il OTKflOHeHile OT BepTl4KaflHaTa OC Ya.

Cne4 o6pa6orxa Ha AaHHilTe 3a nocor.|eHnre noKa3arenv ca n3BeAeHil

aAeKBarHn MareMarilqHn MoAenr. ,laflenn ca )A ntAHtAtATe Ha eAHaKBo Ht4Bo 3a
qeTnpilTe noKa3aTenF.

Ha oasara Ha MareMarrqecKilTe MoAenil ca onpeAefleHu h onrnManHn

croilHocril Ha SaKropnre.
Mnoro BaxeH efleMeHT or

r3cneABaHuF Ha CaAaqHl4g anapar

Sarroprre. Toea e n3BbPrueHo
s6bnroeil noAnoxKtt (na no4noxKa
,,|ana" il ,,[1hHoBa".

Pesynrarnre ca AaAeHu B ra6nnqeH BnE tA Te noKa3BaT, 9€
MexaHil3t4paHoTo caAeHe no KaL{ecrBo Ha pa6ora He oTcrbnBa Ha pbqHoTo.

Harpan ca HanpaBeHu o6tqu il3Bo,qn.
6. flpuHocu Ha AnceprauuoHuns rpv.q
6.1. HayvHo-nprnoxHt4
6.1.1. Onpe,qeneHm ca $rsnro-MexaHhL{Hnre xapaKTeptAcrt Kt - Maca,

qeHTbp Ha rexecrra n o6ula AbnxnHa Ha npucaAeHm n BKopeHeHn FObnKoBt4
noAnoxKt4, Kot4To ilMar Bpb3Ka c MexaHn3npaHoro 14M 3acaxfqaHe. KaneMnre
ca or coproBe ,,3narHa npeBb3xoAH?", ,,|-ana" 14 ,,[1[4HOBa".

6.1.2. flpe4noxeHa e KoHcrpyKLl]4fl Ha qunKa 3a npilcaAeHr m BKopeHeHu
n6unxoen noAnoxKr4. Tq e c enacrnL{Ha nnacrMacoBa neHTa l pa3nilqHa
LUt4pUHa Ha L{entocTuTe.

6.1.3. MynrrnnnLlilpaHo e nphnoxeHnero Ha e.qHoAtlcKoB caAa'.{eH
anapar, Karo e o6ocHoeaH KrHeMaruqHMn My pexnM 3a KaqecrBeHo caAeHe Ha
npucaAeHn n BKopeHeHu n6unxoer noAnoxKt4.

6.1.4. Pesynrarure ca o6pa6orenr Ha KoMnPTbpHa nporpaMa, npil
Konro ca nonyqeHn cuo6pa3Hta MareMarnL{H14 MoAenn.

6.1.5. Onpegenen e vi e norBbp,qeH npr noflcKvl l43cneABaHl4tl
onrnManeH pa6oreH pexnM Ha caAaL{Hl,1F anapar 3a KaqecrBeHa'pa6ora.

7. Kpilri lqHu 6enexrn. eunpocl4 n npenoplril
1. B AracepraqilflTa ilMa il3BecrHa pa3Honoco'.{Hocr. Hail-aaxeH efleMeHT

e npncnoco6eHara 3a HoBr4Te ycnoBhfl l{nnKa il cBt'p3aHVA c HeF KhHeMarhqeH
pexrM na pa6ora. B rosu cMt4cbn HanpuMep pa3Aena 1.5 <KoHcrpyKlu4tl 14
n3cne,qBaHe Ha Ma[unHh....) He AonpuHacn KbM l43ncHtlBaHe Ha paOorara Ha
ocHoBHr4e eneMeHT. Heo6xoAt4Mo e Aa ce npeqh3tapa.

AUCepTaqtAATa ca il3BbpueHnTe noncKr
B ycraHoBeHhre onTilManHh croilHocT]4 Ha
c Tpr4 copTa nprcafleHy| tA BKOpeHeHU
Ne 26) cborBerHo ,,3fiarHa npeBb3xogHa",
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2. He Bb3npueMaM HaquHa Ha onrilMil3aqun. flpr rbpceHe Ha ycnoBeH
eKcrpeMyM ca Heo6xognuu orpaHnqilTenHil ycnoBnF. Taruea n14ncBar.
Brnperu BCt4t{KO anpuopHo e nOCOLteH peXilM, 6nrgur AO OnTilManHVA.

3. Or MareMart4qHure MoAenn craBa FcHo, qe npn X1={r=f,u-g To
YfY2=Ya=0 (c t43KnrcqeHile Ha Y3=2,22) T.e. Ha nrqe e roraneH MilH]4MyM.
Cne4oearenHo caAaqHuff anapar e c KoeSnLlileHT Ha cbBbp[ueHcrBo k t 0,97
r.e. 6nu3bK Ao nAeanHVA pa6oreH opraH (k=1).

4. C\uraM qe e nponycHaT BaXeH Sarrop npn n3cne4BaHeTo, a nMeHHO
cborHotueHrero MexAy AilaMeTbpa Ha KopeHa u UJttpuHara Ha 6oryua B
3aAHhn My Kpafr.

5. CpaeneHnero Ha KaL{ecrBoro Ha pa6ora Ha ca4aqHt4n anapar c ro3l4
npn pbLtHo 3acax4aHe cqilTaM 3a HeKopeKTHo. Heo6xofluMo e ToBa Aa ce
r43Bbpr.rJ14 c xarl-4o6pilre o6pa3Ll14.

6. l-onsua '.{acr or o6pa6oreHara raHsoprvraqns - ra6n. 5.3; 5,7; 5.8;
5.10 e pa6orna. Tn orexHsBa TeKcTa, TpFOBa Aa ce n3Hece B npnnoxeHilg.

7. PaeceilBaHero Ha pa3Mepa Ha Macara n Ha LleHTbpa Ha rexecrra Ha
noAnoxKt4re e rBbp4e ronnMo (crp. 49 ilseoAra Ns 1 m Ne 2). Tarrea crofiHocrt4
e raOnhqn3.2;3.3 ra 3.4 nnncaar. Heo6xoAilMa e KopeKLll4F.

8. Crp. 17 $oprvryna (1.7) He e KopeKrHa e,qHoro cu6npaerrno e
cKopocr, a Apyroro paAilyc, Kot4To ca c pa3nilqHh AilMeHcul4.

9. Ia ce npeo6pa3yBa BHnMarenHo Qopltyna 4.17 (crp. 54) n Aa ce
cpaBHh pe3ynrara c $oprvr.4.18. Tunxyeafrre pe3ynrara or Soput. 4.18 sa
KUHeMaTUqHn9 nOKa3aTen.

8. flv6nuxveaHr crartan il uurnpanils
l4ua rpn ny6nrxaqvn no reMara, Karo eflHara e caMocroflTenHa, a B

Apyrilre,qBe e BoAeq cbaBTop.
lnrnpaunn He ca h3BecrHt4.
flpegcraeeHunr aerope$epar orpa3nBa o6exrileHo crpyKTypaTa vl

cbAbpxaHuero Ha AncepraqroHHl4fl rpyA.
Cqnrau, qe HanpaBeHrre Kputn4riHr4 6enexxu He HaMaflgBar

4ocrofrucrBara Ha AncepTalluoHHt4fl TpyA. ,[orropanTKaTa ce e Hayqnna Aa
pa3KpilBa npo6neruilTe, Aa ctlt nocraBn Llenn il Aa peuaBa nocraBeHrre 3aAavu
qpe3 cbBpeMeHHa MeToAilKa Ha n3cneABaHe u MaTeMaTilqHa o6pa6offia Ha
AaHHilTe.

OceeFt roBa rn ce e 3aena c eAnH npo6neuarnqeH MexaHn3bM - At4cKoB
caAaqeH anapar. Toil e npocr no ycrpoilcreo, Ho cbc cnoxeH KnHeMarnqeH
pexnM. Karro e ilgeecrHo toil t43BbptuBa npoqeca cageHe B T.H. ,,nernu-lo
nofioxeHile". 3a Hero e u3BecrHo caMo roBa, qe a6conlorHara cKopocr Ha
Bpbxqerara Ha pa3ca4a rpn6ea 4a e V"up" = 0. 3a 4pyroro ,qo MoMeHTa
HayKara HffMa orroBop.

B ro3t4 cMt4cbn AoKTopaHTKara ce e 3aena Aa Mynrunnnqilpa
npunoxeHheTo n onTrMil3ilpa KnHeMaT]4qHhfl My pexnM n To 3a caEeHe Ha
Hafr-HecraHAaprHt4 o6exrn KaKBrro ca s6uroBilTe BKopeHeHn noAnoxKt4.

Ero saqo Bcr4LrKo roBa Mil rqaBa ocHoBaHne Aa HanpaBfl cneAHoro:
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3 A K f l I O q E H 1 / 1 E
Bus ocFtoBa Ha HayqeHnre u npunoxeHil or AoKTopaHTKara pa3nnqHu

MeTOArl Ha h3cneflBaHe, npaBunHo r3BeAeHilTe eKcnepilMeHTil, HanpaBeHnTe
o6o6qeHnn V n3BoAt4 c\lilTaM, qe npegcTaBeHnflT AhcepTaqiloHeH TpyA
orroBape Ha n3ilcKBaHVflra Ha 3PACPE u flpaennnnra Ha Arpapen
yHuBepcnTeT 3a HeroBoTo npilnoxeHne, KoeTo M14 AaBa npaBo ,qa ro oLleHfl
noroxhTeflHo.

flogaonceaM cn Aa npeAnoxa Ha flo.rrraeMoro_HayvHo xypt4 cblt1o fla
rflacyBa nofloxt4TeflHo vt Aa npucb,qn Ha ilHx. l4op4anxa 3anpnnoea
3anpnnoea o6pasoearenHara v HayL{Ha creneH ,,EOKTOP" no HayqHa
cn ellnafl Hocr,, M ex ar;rrca:qvr+ n eneKTp 14 Q ra ra rlran H a pacreH neBbAcrBoro".

19 .10 .2016  r .
rp. flnoa4ne

PEr_IEH3EHT:
/l-lpoS.
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