
BINTYK
o$iqifiHoro o[oHeHTa AoKTopa rexni'rHr{x HayK, npo$ecopa JloeefiriHa B-s.recrraBa
Ceprifioara.ra Ha 4racepraqiftny po6ory Kypou'xrnvKa Onerciq Ceprifioruua
<@oprraynannfl gosnir[Hix HaBaHTa)KeHb Ha npr4BoAr4 ni4nicnux KauarHr4x 4opir s
ypaxyBaHH-fl M BnJrr{By Hecyre-TflroBlrx cr4creM), npeAcraBneHoi 4o cneqianisoeaHoi
pa4u A 08.820.01 y ,{HiuponerpoBcbKoMy HarlioHanrHoMy yuinepcrareri
sanisnra.{Horo rpaHc[opry irvreni araAeuirca B. Jlasap-rHa Ao 3axrrcry Ha :4o5yrrx
HayKoBoro cryrreHr KaHA[Aara rexHiqnrax HayK 3a cueuiamuicrro 05.22.12
[poMracnoeufr rpaHcnopr.

1. ArcryanrHicrr repru ruceprauii'. i'i entqrorc s Hayxoenpru nporpanraMu

. :
flianicHi rauarni Aoporr4 (ltrCD e yninepcarrbHrlMr4 rpancroprHr4Mr{ saco6aMr4

3 cyrreBr{Mrr nepeBaraMr4 nepe4 icnytourauu isrurauu anarori.rHrrMv Marrruuattu, nxi
noerurui eiAnoniAarra Br4MoraM nileuqeHoi npoAyKrrreHocri Ta Ha4ifiHocri s
uiHirtalrru4Ml4 eHeprerl4qHnMkr BprrparaMr4 rrportroM Bcbofo nepio4y ercnnyaraqii.
B en'a:ry 3 rIr4M BI4HI4Kae norpeSa e Sinru ror{HoMy MoAeJIroBaHHi xanarHr4x cr4creM
ilK.[.

B 6imurocri rasarnux cr4creM IIKA rgroei KaHarr4 npeAcraBJrrrorbcr y
uarnx4i Al4cKperHoi uo4eri rursxol,t gaN{iHIa fioro cucreMoro 3ocepeA}KeHrrx Mac,
nocri4onHo 3'e4HaHux uix co6oro [py)KHr4Mr{ HeBaroMrrMr4 eJreMeHTaura crarol
xopcmocri. Tarcwfi nilxia e 4oeoni rlpocrr4M, oAHaK fioro ro.rHicrr cyrreBo
3Hl4xyerbcfl rrpr4 po3paxynxy IIKI 3 rporoHaMr4 3HarrHoi 4oexuurz. IHurnfi niaxig
nepe46auae rpeAcraBJIeHHt cI{creMI4 IIKA y BrrrJrrAi 4ucr<perHo-KoHrr{uyamuoi
uo4eni, y .srift r.aronufi KaHar flpeAcraBnr.erbcs. crrcreMoro 3 po3rroAirenuuu
rrapaMerparran. OAsar raxnft niaxil pearisonaHo npr4 MoAeJrroBanni nnnre 4nx lIK,.{,
srci N{arcrb rro oAHoMy BaroHy Ha xoxnifi s siror rrroBoro Kauary. Tar<i rvroAeni
Malorb o6uexeue 3acrocyBaHHt, ToMy pospo6xa HoBr4x, yninepcanbHr4x ruo4erefi,
qri MorJrr4 6 6yru 3acrocoBaHrzMr4 p.nfl IIKI SyAr-moro rvny g AoeinrHoro
rimricrrc oAr4Hr4r{b pyxoMoro cKJraAy na eirrax rrfoBoro opraHy e upioprarerur{M
HanptMKoM AocnlA)r(eH6.

,{ocri4xeHHx, rqo cKJraAarorb ocHoBy 4acepraqifinoi po6orra Br4KoHaHo
ni4noni4Ho Ao nayxoaol reMarr4Kr4 ,{HinponerpoBcbKoro HaqiouamHoro
yHinepcurery sarisHraqHoro rpaHcnopry irta. aKaA. B. Ilasapnwa i e crcra4oBoro
rracrr4goro 4epNSro4xerHoi HayKoBo-Aocni4uoi po6oru }lb AP 0112v003560
<<V4ocroHa[eHH-rI uero4in oqiuru ra uiAnuuleus.a SynxqionarrHoi 6esneKrr B
eKcrryararlift Hifi po6ori na sanisHrarryrx>.

2. Crvninr o6rpynronanocri H4vrcoenx uorox(eur, eucHoercie i
percoMenlauifi cdopMvnronaHHx e lucgprauii. ix locronipHiprr i HonusHa

HaneAeni B Al4ceprarlifittift po6ori uayroei nofloxreHHr, Br{cHoBKrz Ta
peKoMeHAauiT e 4ocroeipur4Mr4 Ta HarrelrHo o6rpyHronanwMrr. ,{nr qroro aBropoM
npoBeAeHi ueo6xiAni reoperuuui ra eKcreprrMenrarsHi 4ocui4xeHux.



Teoperuuni AocniAx{euH-s npoBeAeHo 3 Br4KOpr4craHH.sM anpoSoeaHrax naero4in
MoAenIoBaHH-fi 3aBaHTalcenocri Hec) rr4x i rsrosr4x raHarie 3 Br4Kopr4craHHrM
rloJloxteHb reopii rHyqKr4x Hr4ToK, qacrorsufi auaris npuno4in BrlKoHyBaBcr 3
ypaxyBaHH,rIM uero4in xBzJrroBoi uexaHixn, a po:r'x:yeaHHr cr4creM
TpaHcueHAeHTHrrx pinnxHr Br4KonyBatlocb qucerbHr4Mr4 MeroAaMrr 3 BrrKopr4crauHrM
cy{acHl4x nporpaMurax npo4yrrin.

Ercnepuuesramni 4ocri4xenH-a rrpoBeAeHo B naSoparopHr4x yMoBax 3
BIaKopI4craHH-flM cr{creM peecrpaqii KorneaHs enenrenrie Sisraunoi lroAeli 3
[oAtulblrroro o6po6roro orprrMaHlrx pesynrrarin.

lloroxenHq lr4cepraqii o6ronopeHi Ha HayKoBr4x xon$epeHqisx. Pesynsraru
poSorra AocrarHbo rroBHo ni4o6paxeuo B nydnir<arlirx y Qaxourx ra nixnapo4nux
Br4AaHHtX

3a pesynrraraMll 4ocri4xeub aBTopoM Ar{cepraqii :po6neno 5 nucHonrie:
B uepurorvry n-'lurcri BI4KoHaHo atraris ni4onanx MareMarr{qur4x rr,roAelefi

npoqecin, uo cynpoBopryrorb ercnryaraqiro [KA, sxuit Ao3Bonr4B Brr1llrprrrr
npo6nertni nuraHnx, noe'xgaHi 3 npoeKryBaHH.flM Ta Br{Kopr4craHHrM IIKA,
c$oprrayruonaru reMy 4uceprarlii, Mery i sa4aui 4ocri4xeHr. Bracnoeox
ui4rnep4xeno aHar i: ou r ireparypHr4x Alcepen.

Y .qpyrol,{y nyHrri Ha ocnoei Br{KoprrcraHH{ yrorrHeHr4x MareMarr{qHrzx
rvto4erefi BLI3HaqeHo BrrJrr'rB Hecyqe-TrroBr4x crrcreM Ha yMoBr4 Br4Hr4KHeHHx anapiftHo
He6esneqHr4x .f,Br4rrl 3axJrecryBannfr. T.flroBoro KaHary 3a Hecyqr4it, ra cxoA>rteHHt
saroHis 3 Hecyqoro KaHary Ao3BoJrrrJro BcranoBr4Tr,r paqiouanuri 3HaqeHHt
rapaMerpie npo$inrc IIK!. BrcHoeox ni4rnep4xeno rrpoBeAeHrrMr4 po3paxyHKaMr4
Ta pe3ynbraraMr4 eKcrrepr{MeHTaJrbHrrx AocriAxeHr.

B rperronalr nlrnrri npoBeAeHo anaris orprrMaHr4x auarirraqHr.rx sarexuocrefi,
sr<uir cei4.rurr npo re, u1o porpo6ra npoSimo IIICA 3 nporoHaMr4 o4Haronoi
AoBIKI{HIa, KparHr4Mr4 KpoKy uaniuyeauux naronie e ne6axanuru qepe3 cyrreBe
s6inrueHHs HaBaHTaxeHb ereNreHrie rpr4BoAy. OAsar tarcuit npo$inr e
AOnycTt4Mr4M 3a yMOBH Br4KOpr{CTaHHr HaTr}KHOfO nprrcTporo AO HeCyqOrO KpaHa.

Orpranr au i pe3ynbrarra n i4rneppKyrorbcr rrp oB eAeHrrMr4 po3paxyH KaMr4.
V qereeprovry uyHrri Br43uaqeHi eracHi qacrorr4 r{roBr4x xourypie ra

uo6y4oeaui qacrorHi giarpaMr4, rrlo Ao3BoJrrrJrr,r BcranoBwrzr rpzrnuni 3HaqeHHt
qacrorl4 o6eprannx npr4BoAHoro ruxiea ra rrrBr4AKocri py*y naroHin, 3a -fiKr4x
cnocrepirarorrct pe3oHaHcHi rnuqa. llepexi4ni pexuuu po3roHy ra cnosirrHeHHt
peKoMeHAoBaHo s4ificHronarn ni4 vac po6ou4 [pr{BoAy B Aope3onancnifi ra nepruifi
uix pesoHaHcnifi 3oHax BJracHrrx qacror r-flroBoro KoHrypy. Vcraleuufi pyx earoHie
IIKA MatrHllKoBoro rr{[y cni.q s.{iftculoBarrr e 4pyrifi uixpesoHancnifi soui vacror,
a Anfl. IIKI rirsqenoro rr4rry - y repruift uiNpegonancuifi soHi rle Ao3BoJrrzJro
s6irtrmlrru rrpoAyKrtaeHicrr ra 3MeHIrIIdrr4 HaBaHTaxreHHr. Buurosor ni4rnepgxeHo
npoBeAeHI4MI{ po3paxyHKaMr4 Ta eKcnepr4MeHTulrrrHrrMr{ 4ocni4xeHHqMx.

B n'sroulz nlrnrri eKcneprlMeHTilrrbHo ni4rnep4xeuo a4erearnicrr
uo6y4onauoi uarenaarraqnoi uo4eri Ausanaixu rrroBoro KoHTypy IIKA. Bi4xraneHua
He repeBr4rlyrorr I4%.



3. ffoeHora er,rKraAv Nrarepiarie ruceprauii n ouvdrinonaHr.rx Havrcoeux
rrpauflx

OcuoeHi reoperuuHi i4 eKcrrepr4Meura;nni 4ocli4xeHnx 3a reMolo
Al{ceprallifiuoi po6orra ezroHaHi s4o6ynauerrr oco6ucro, 3oKpeMa: no6y4onaHi
MareMarl4uHi rrao4eni 4uHauixu r-sronoro Kourypy IIKA; npoBeAeHo 4ranauiqnrafi
aHaris r-flroBoro KoHTypy IIKA ra pospo6rreHo peKoMeHAar{ii rqoAo rvro4epni:aqii
4ocni4xysaHoi ycraHoBKrr; pospo6neuo MeroAr{Ky uo6y4onra 4iarpau KoJroBr4x
3ycl4nb nprano4in IIKA anariru.{Hr4M rrrJrrxoM Ta npoBeAeHo uopinuxlrnuft aualig
eKc[epl4MeHTa[bHr{x ra reoperr.rqHr4x 4iarpanr; e4ificneno $opuyeannr npzHqrznin
MoAyJIbHoro KoMnoHyBaHHr 3aBaHTDKeHocri Hecyqfix ranaris ra qr,rceJrbuufi aualig
MareM?rr{qHrrx uo4enefi; HaBeAeHo perorraen4aqii qoAo paqiouanrHoro
po3Ta[ryBa*Hfl. orrop IIKA, noSy4osaHo ra rrpoBeAeHo aHaris qacrorHrrx 4iarpau
npuno4in |IKI; [poBeAeHo r{r4ceJrbHuit ananis qacrorHr4x 4iarpau i uareuarrlqHr4x
vo4enefi nprzeo4ie IIKA ra po3po6reso peKoMeHAauiI uloAo Br43Har{eHH-fl ixHix
paqionartrHux naparr,rerpin; oSrpynroBaHo .qorli-nsnicrr Br4Kopr4crauHt
KoJIoBt{x 3ycl{nl An.fl MoAeJrroBaHH.f, 3aBaHTilKegocri eneuesrin nprrBoAy
npuHqznie Br43HaqeHHr ixnix paqioHalruux urnngricHux pexurvrin
c$opuoeano rpr4Hrlr4nr4 Br43HaareHnr eneprerr{quux pesepnie nprano4ie
pospo6neuo ni4xo4rl Ao BI43HaqeHH{ eHeprocuo}KprBaHnx i o6rpyHToBaHo

AlarpaM
lIK,{ ra
po6orrz;
IIK! ra
cnoco6u

uoro 3HI4xeHHr.
3ararolt, 3a pe3ynbraraMvr 4ocnigxeHb, aBToporvr ony6liroeaHo 21 nayrony

npaqrc, 3 rKI4x 12 crarcft y Saxonrzx BraAaHHrx Yrpaiuw ra 9 re3 AonoBi4efi Ha
ltixnapo4Hnx roHSepeHqixx. Marepiaru4 B ApyKoBaHr4x [paq-{x He noBroprororlcr.

4. 3HaquMicrr rns navrcu i nparcrr.rrclr oAepxanrax anropona pesvrrrarie

Aeropou Bneprue pospo6neno MeroAr4Ky nody4onrz qacrorHr4x 4iarparvr
TrroBI4x ronrypin IIKA rK lr4cKperHo-KoHTlrHynrrrHr4x cr4creM, rrlo Ao3Bonr4no
nignrarqurn -flKicrs MareMarI4uHI4x uo4eneft i, xr< Hacni4or<, rroKparqlrrrz 6eanery
TpaHcrlopryBauH-fl IrrJr{xoM BcraHoBJreHHr [poeKTHrzx 3HaqeHE rrrBr4AKocri pyxy
earoHin 3 ypaxyBaHHtM Heo6xiAnocri uonepeAxeHHr i o6nrexeHHr pe3oHaHcHr4x
JrBr4ru.

Kpirr,r roro, yAocKoHzrrreHo MareMarul-u:rty MoAeJrb rrroBoro KoHrypy npr4BoAy 3
KaHaroBeAyqr.rM uminovr, flKa, Ha ni4uiuy sil icuyrourax, rpyHTyerbcr Ha
npe4ctaueni TrroBoro KoHTypy, .f,K 3aMKHeHoi 4ucnperHo-KoHTHuyalrnoi
4raHaui.*roi cucreuz s 4onin6Holo rimxicrro 3ocepeAxceHvx Mac, BHacni4or rroro
3'flBlzracb l,toxrrasicrr BpaxyBarr4 BrrJrr4B Hec]n{e-TtroBl4x ctrcreM Ha goegi[rHi

HaBaHraxeHH-f, npuno4in IIKI.
O6rpyuroBaHo po3paxyHroni HaBaHTalKeHHr ra yAocKoHaJreHo Nrarerraaru.ru i

Ir,ro4eni HaBaHraxceuuocri Hecyrr4x ranarie 6araronporonHurx IIKA ruJrrxoM
yrorrHeHHr yMoB cilpqrrteHHfl po3paxyHKoBr4x Air-{Hor Hecyqoro KaHary, .{ri
porraruonani y cyruixlrzx nporoHax, Uo AaJro r,roxrraeicrr ui4nurqraru
e$ exrlrnu icrr lIK,{ 3a paxyuox paq io u anbHoro npoQ inroe a:alfl. rpacr4.



Yroqneso 3anelxHocri An-s Br43HarreHHr KoJroBoro 3ycr4nnfl npr4Boaie IIK{
IrrJItxoM ypaxyBaHHx :uirqeHHr Hecyqoro KaHary Ha o[opax na erani uo6yAoen
4iarpau KoJIoBI4x 3yct4Jl6, IrIo Ao3BoJrr4Jro BpaxyBarr4 BrrJrr4B Hecyqe-T-sroBr4x cr4creM
npu SopuynaHni gosHirrnix HaBaHraxreHr npveo4ie.

llparru.IHe gna.{euus orpHN,IaHIax pesymrarie noJurae n pospo6qi rrlero4uxra
BI43HaqeHHx paqionaflbHlzx 3HaqeHL rrrBr4AKocri py*y rpaHcnoprHr{x saco6in lIK,{ ra
percorvren4aqifi qoAo era6opy napauerpie npraeo4in IIKA, qri Molryrb 6y'rw
BrrKoplrcraHi npra npoeKTyBanui xasarnlrx 4opir pisHux runis ra rrpr43HaqeHHr, a
raKoxr 4na 4 ocr i4xceHHr eKctrnyararl ifi n rax xapaKTepr4cua r IIK{.

5. IIIIqyu BHKopHcraHHq pe3yJrbrarisaocflinlr(eHb

Anropona npoauarisoBauo ocHonni rrrJrrxra Br{Kopr{craHH-fl pe3yJrbrarie poSoru.
Pospo6neni uareuaru.rni tuo4eri TrroBoro KoHTypy [pr4BOAy 3 KaHaroBeAyqr4M
nrrieord ra HaBaHTa)KeHHocri Hecyuux Kanarie 6araronporonnrrx IIKI Moxyrr 6yru
peKoMeHAonasi Ann BnpoBaDKeHHr y uauruso6y.qysauHi Ta iuurux rany3rx
nnpo6unqrna tK Ha erari npoerryeanHi HoBrrx, TaK i nia qac uo4epuisaqii
icuyrounx uignicurax KanarHr4x 4opir.
Mero4Iara BI{3HaqeHH-f, paqiouamuux 3HaqeHb rrrBr4AKocri py"y rpaHcrroprur4x
saco6in ni4nicnlax KaHarHI4x 4opir npuftutra Ao BrlKopracraHH-s y TOB <llpoerrHo-
KoncrpyKTopcbKe ni4npvrervrcrBo> Corosuponruexasigarlif,> (rr,r. Xaprin), .flKe e
roJloBHoro opraHi:aqiero s npoeKTyBaHHr nacaxr4pcrKr{x ra BaHTaxrnux IIKX e
Vrpaiui. Kpinr roro, po:po6neHi uero4raKrr ra peKoMeHAaqii s npoeKryBa*Hfr IIKA
BnpoBapxeni s HaBqarlHr'rfi npoqec niA trac Br4KJrap^a:nHfl AncqunniH <<MalruHra
6e:nepepeHoro rpancnopry> i <,{rauanaira Marrrr4HHoro arperary> Ha xa$e4pi
npr4KrraAnoi rr,rexauiru ftIV3T itr. araA. B. Jla:apana.

6. I,ueHruqHicTr sruicrv anropedeparv fi ocHosHr.rx noro)KeHr nuceprauii

3uicr anrope(pepary BlAOopaxae OCHOBHI5M1CT npeACTaBneHOfO aBTOpeQepaTy AOCTaTHbO nOBHO BlAOOpalKae OCHOBHI
IIoJIoxeHHt 4ncepraqii, a caMe Lae yrBrreHH-rr rtpo sNaicr po6oru, uicrurr ii
xapaKTepl{crl4Ky ra BI4cHoBxu. B anropeSepari naneAeHo crrr4coK nparlb 3a reMoro

AIrceprallii is sa3uaqeHHf,M BHecKy aBTopa y npaqrx :nafiwca:rtrrx y cniaaeropcrei, a
TaKo)IC el4ceirreHi anoraqii y Heodxi4Horlry o6c-flsi. 3lricr, odcsr ra o$opnrJreHHt
anropeSepary ni4noei4atoru BcraHoBIIeHr4M BHMoraM. BucHosx[ nane4eHi B
anrope$epari i Au ceprarlii i4enrrzuHi.

7. OuiHrca spricrv lucenrauii'. ii gaeepueuicrr n uirondv

llpe4cran;leHa 4xcepraqix cKJraAaerbcr is Bcryry, rrorr.rpbox po:4inin,
3aranbHl4x n[cnosris, c[r4cKy BrrKopr4craHr4x ,{xepen is 132 nafiueuynasr sa 17
cropiur<ax i AoAarrie. 3ararsnufi o6csr Ar4ceprarlii craHonuw 207 cropiHor, B roMy
.{ucri 128 cropinoK ocHoBHoro reKcry, 49 pucyHxin, 8 ra6nuqr.



Y ncr,vni o6rpyHroBaHo axryamuicrb reM[ Ar,rceprarlii, Hane4eHo 3B'-f,3oK
po6oru 3 HayKoBI4MI4 nporpaMaMld, cSoprvrynroBaHo Mery i gaAaqi 4ocni4xeHr,
BI,I3HarIeHo o6'ercr ra rrpeAMer AocniAxeub, 3€L3HaqeHo HayKoBy HoBr43Hy, [paKTLIqHe
3naqeHHfl oAeplraHlrx pe3yJrrraria ra oco1wc"wtit BHecoK e4o6ynava. HaseAeHo
iu$oprr,raqiro npo anpo6aqiro i ny6niraqii pesynrrarin AocliAxeHb, crpyKrypy ra
o6c.sr Alrceprarlifi noi po6oru.

B nepuroM-'r poslini npoanarisoBauo cyuacuuit cran nwranne,
HaBaHTDKenHocri ererr,renrie niAeicurax KaHarHr4x 4opir. llpoee4eurafi anaris
Ao3BoJII,rB spo6uru Br4cHoBoK npo HeAocrarHro [oBHory AocniAxeHtr, xri Ao3Bonr4nr{
B craH oBr,rrr,r 3aKonou ipn ocr i H aB aHTDKenH ocr i ra 4raHarra iKu pyxy IIKA.

Ha ocnoei ananisy fionepeAuix AocniAxeur spo6leno BHcHoBKr4 ra oKpecneHo
3aBAaHHr, sri craru [peAMeroM Ar4cepraqifiuoi po6orra.

3a pesynlTaraMr4 rrepruoro poa4iny ilocraBJreHo 3 sa4a.ri \ns. [oAiur6rrrr4x
AocliAxeHb, oAHaK e candifi Auceprarliir:alir po6ori nupiruynanocr 5 3aAaq.

V apyrorr,ry posliri Br4KJraAeHo MareMarrauHi rvro4eni nasaHTaxreHHocri ra

$opvrra npoBplcaHH{ Hecyqoro KaHary IIKA 3 ypaxyBannrM ftoro sr\dirrleHH.rr Ha
onopul4x 6auriraarax, a raKox orpl4MaHo 3a[ex(Hoc:ri Ans Bra3HaqeHHr 3ycr4nJrfl .B
T-nroBoMy rauari Ta KorloBoro 3ycl{nrx, xrci e soeHirxHiura HaBaHTaxceHHrMr4 AJrt
lpr4BoAnoro rraexanisuy.

Oco6nunictro no6y4onaHl4x MareMarplquprx rrao4elefi HaBaHTDKenHocri ra
1

QOpMI4 npOBI4CaHHq HeCyqOrO KaHaTy € Te, rqo Br4KOpr4CTaHO EpLtHrIr4n MOAyILHOTO

KoMroHyBaHHt, :ri4uo 3 tKpIM npoSinr IIKA e cyrynHicrro nocJri4onHo :'e4uaHux
AirsHor (rr,roaynin) 3 xapaKTepHprMr4 yMoBaMr.r HaBaHTa)r(eHHr. Tat<uit niaxil
Ao3BoJIte cKJIaAarI4 MareMarl{.{Hi raoAeri IIKI s 6yAs-mrarvr upo$ireNa rursxoll
noeAHaHH;r MareMarrlqHr4x on[cie eiAnosiAHrax vrolynie. Mareruaru'rnuit onvc
KolltHoro s rvro4ynin rpyHTyerbcfr. Ha Aorpr.rMaHni ynroeu pieuonaru Hec)'ltoro Kanary
Ha onopHouy 6auruarcy n 6y4r-stcnfi. MoMeHT qacy npra neperr,rinleni sarona.

BuropucraHn-fi pospo6neHr4x MoAenefi 4osnoJrre Bu3*aqvrur ropr43oHTanrui
cxraAoei nar.arie Hecyqoro KaHary 6ina onop 3 ypaxyBaHnrM fioro gvrinleHHr Ha
6arrruarax. llp" Bll3HarreHui sycnrnt B TrroBoMy KaHari npaxonyerbcr esaeNdur4fi
BnJII4B Hecyqoro i tsroeoro raHaris, nxwit [poflBJrrerrcr qepes sanexHicrb o[opy
pyxy Barona ei4 ryra fioro ni4ftorvry. B po6ori 3a pe3yJrbraraMLr MareMarrdqHoro
MoAenIoBaHH-fi Ta eKcrlepllMeHTiilrbHraM rrrJrrxoM no6y4oeaHo 4iarpaun KoJroBrlx
3ycnnb rplrBoAy. llopinHxnua rlr4x 3ycrrnb rpoBeAeuo Arrfl IIKA <Micxop-Aft-
flerpi>. BiAxranenru uix pe3yn6TaraMr4 Teoperr,rrrHr{Mr.r i ercnepuMeHTa[bHrruu e
3HaqHI{MI4. 3riAno reopervqsoi uoAeni cniA ni4enaurarz pisry MurreBy svriHy
KoJIoBoro 3ycaJlnr ni4 uac npoxoAxceHulr BaronaMr4 onop qepe3 cyrreBy :rvriny
rpaerropii pyxy, oAHaK B pe3yrlrTarax eKcrepr4MeHr€rJrbHnx 4ocni4xeHl TaKa sr,riHa
3ycLIJIb ei4cyrHx. Kpina roro, cnocrepirarorlcfl sHa.rHi ei4xznenux rraix
TeoperLIqHHMI4 Ta eKc[epr,rMeHTaJrbHriMvr pe3ynbraraMu, rrlo craBr{T6 ni4 cyrvruin
orpunrau i pe3yJrbTaTr{.

Y rperrorvr), posairi npeAcraBneHo MareMaruqHy MoAeJrb rrroBoro KoHTypy
IIKA .aK AIacKperHo-KoHTLIHyanruoi 4uHaui.*roi cucreMr.r. Blasuaqeuo sracHi
KoJII4BaHH-fl rtroBoro KoHTypy ra c$opMoBaHo peKoMeuAaqii qo,qo Heo6xi4Hocri
no6y4onn qacrorHr4x 4iarparra na erani rpoeKTyBaHH.rr IIKA.



B Avceprarliftlalir po6ori pospo6reHo crporqeHy cxeMy, sriAHo sroi
3ocepeAxeHi uacn rrpltBo4y [puBeAeni 4o npnaoAHoro umina, qo Aano ruoNrusicrs
MoAerlroBarrr 4IaHarr,riry rtroBoro KoHTypy Ha ocnoei noJrox{eHb xsr,rmoeoi
uexaHirla. B raxifi cxeui Ha-fleHi xr o6epramui uacu, rax i Mactrr, qo sAificnrororb
flocry[aJrsnufi pyx. B noA€LrrrrrroMy pospo6reno cxeMy sauirqennx rrroBoro
KoHTypy, sriAHo srcoi sci Brr4r4 pyxy npr4BeAeni 4o nocryrarrlHoro pyxy. 3riano qiei
cxeMrr pospo6neHa MareMarv.una MoAeJI6, rKa onrrcye Annauiqnrafi cran npvno4y, i
cxJraAaerbc.fl s pinuans y Sopui 4e$opnarlifi AinsHoK rrroBoro KaHary 3
BI{KopI4craHH.rIM noJIo)KeHb xBlrJrboBoi ruexauiru. Marevrarr4qna MoAenb
rrpeAcraBneHa y 3ararrbHoMy SopnaanisonaHorvry nnrrx4i i e ynieepciurbHoro, Iqo
Ao3BoJIte 4ocni4xyBarv Anualairy rxroBrrx KoHrypia IIKI pianux runie. fpanz.rHi
yMoBI4 4o no6yAoBanr4x pieuxur e ocHoBoro AJrr cKJraAaHHs. qacroruoi Synrqii, aa
rKoro Brz3gaqarorbcr BJracni .racrorn r-fi roBoro KoHrypy ItrCA.
-flr rpuKJraA no6yAoeauo qacrorHy 4iarpauy Ans. IIKA Marrur4KoBoro rr4rry.
Hane4eno rpxni rreprrrux rpbox BJracHr{x qacror r-rrroBoro KoHTypy niA .rac pyxy
earoHie rr,rix craHqixrru. flepua qacrora Br{3Haaraerbc-fi npnBeAeHoro Macoro
npI,IBoAHoro tuKisa i e nocrifiHoro BeJrrrrrr4Horo. Ipyra ra rperr qacrorn

xapaKTepl43yrorb BIJII4B Mac BaroHin i sNdiHrcrorbc-fl B rnnpoKouy 4ianasoHi uepes
3HaqHy snriHy AoBxC4HI{ 4irrHor rtroBoro KaHary niA .rac pyxy saroHie.
Ha ni4nriHy BIA MarrHr4Kouax 4opir, 4uuauixa BJracHr4x rracror rrroBr4x xonrypin
IIKA Kinrqeeoro rr4ny € He3HaqHoro. lleprua qacrora raKoxc e uoc:rifiHoro, a Apyra
qacrora raKox( ne sldiHrcerbcr, ocriruu eiAcraHr Mix saroHaMu i nilnosilui
Air.flHru rrroBoro KoHrypy e SircconaHlrMr4.

llpz cuinnaAaHsi qacrorrr o6epraHnr npr4BoAHoro rurisa s o4nierc 3 BJracHr{x
qacror [pr4BoAy Moxryrl cnocrepirarrrcb pe3oHaHcHi xeurqa. llia .rac rycKy Itrq
AonaHHr pe3oHaHcHoi gonu 3a nepuoro BJracnoro qacrorolo yHr4KHyrr4 HeMoxJII4Bo,
oAHaK noA€LrILme o6vrexeus.fl qacrorrr o6epranu.rr [p]rBoAHoro ruriea i urnu4rocri
pyxy earonis Ao3BoJrr4Tb nonepeAurr4 B:zrrzKHeHHfl pe3oHaucHr4x rBr{rq 3a Apyroro ra
Tperroro BJracHr4Mr4 qacroraMr4. llo6y4ona qacrorur4x 4iarparr,r Ha eraui
rpoeKryBaHHfi,IIKA Ao3BoJIte yHHKHyrr4 rpt4BsrJroro pyxy saroHie si IuszAricrro, rqo
eiAnoeiAae Kp?ITIIqHI,rM 3HaqeHHflM. B rawfir cnoci6 Qopnryromcx gosHirrHi

HaBaHTalKeHH-f, Ha nprani4, 3MeHlrryloqu ix rrrJr{xoM yHLTKHeHHT pe3oHaHcHt4x rBr4rrl.
B poa4iri 3HaqHa yBara npn4inena 4zHauiqi npyxHux crrcreM 3 pyxoMrrMr4 no Hr4x
o6'exrauu. Oluiero 3 ocHoBHNx npo6neM TaKvx 3aAaq e npo6neua roperrnoi
rocraHoBn sa a'ri. B ileani 6axano Syno 6 v.aru yninepcanbHy MeroArrKy pieHxHr
pyxy cI4creMI4, rKa Br{Bqaerbcr. flpore noKpr rqo raroi MeroAr,rKr4 HeMae. Aeropou
npwirlax'twit nilxia Ao AocriAxeHn.s raKrdx 3araq, 3anporoHoeaHrafi ue
C.II. Trarr,rolueHKoM, nxnit rloJl.srae B ToMy, rqo 3aKoH IIoAoB)KeHH.fi uanpauuoi
BBalrcaerbcr ni4ouzM; Atr o6'erra Ha Hanpquny sarrainroerbcr cvrJraMvr, BeJrrlqr4Hr4
fl KHx relr BBaxalorbct ni4oruutr,tz.

Cnequ($ira saAaqi roJltrae B roMy, rqo roBeAinra npyxHoi nanp.srunoi ft
pyxoMoro rro nifi o6'erra B3a€MHo o6yuoueni, a caMe: xapaKTep KoJrLrBaHb
Ha[ptMHoi garexzrr eiA 3aKorry pyxy o6'eKTa, a pyx o6'exra ei46ynaerrca rr< ni4
4iero soeHiruHix cvr, rar i ui.q ,qiero cr4Jr peaKqii s 6ory npyxnoi nanpxunoi. 3
Meroro BrrBqeHHr raKoro y3ropreHoro pyxy 4uuauivHy noee4inKy Hatrplrunoi fi



pyxoMoro rto Hi[ o6'er<ra cni4 poarnfl,Aaru xr none4iHKy eAr4Hoi cxra4uoi cucreuu,
a BI4HI4Karo.ri y upoqeci ixuroi nsaevo4ii czrrrr4 pear<qii orpvMaeMo rK pe3yJrbrar
po:n' xsrcy nocraBJreHoi r<paft oeoi saAa.ri.

B qerseproMy pos.4ini npe4craaneni pe3ynlTarrr eKcrreplrMeHTzrrrlHr4x
AocriAxeHb qacrorHoro crreKrpy niAsicHoi ranarnoi Aoporr4. flnr nponeAeHHt
eKcnepI4MeHTaJIbulrx 4ocri4xeHr Br4Kopr4craHa na6oparopua ycraHoBKa, fiKa
po:podneHa ra 3MoHroBaHa B npznriqens-sx na6oparopnoi ra$e4pra npuxlagnoi
ntexanixz .{uinponerpoBcbKoro uaqiouartrHoro yninepcrarery sanieHrzqHoro
rpaHcropry iueni axa4euira B.Jlasapxna.

B pesynrrari etaroHa:r^:afl eKcrrepl4MeHTy orpr4MaHo prA ocrlr4norpaM, sa fl:rvrMut
BI43Har{eHo qacrorr.{ :rrainu npr4cKopenHr rK noniraplroHi.rHoi Synrcqii. I{i uacroru e
BJIaoHLIMI4 qacroraMr,r rsroBoro KoHTypy, 3a flKvrMr4 4nr pisHrax AzcKperHr4x
noJroxreHb BaFoHlB Ha Tpacl [ooyAoBaHr qacToTHl AlarpaMr4.
36iNnicrr pe3ynbrarie orpuuaHr4x aHa.[irv.rHraNd [rJrrxoM Ta eKcrrepr4MeHTanbHo €
sa4oeimuoro, ocrimrz si4xuJrenHr 3uaxoAr4Tbcr B Mexax 14o/o.

Pa:ovt 3 rI,IM, 3 TeKcry Auceprallii ne :posyvrino qr4 Br{Kopr,rcroByBmrr4cr
MeroAIr $i:uuuoro MoAenloBaHH{ npl4 noSy4oni Siarauuoi laoAeni (na6oparopHoi
ycrauonru), flKa 5 3a csoiN{a [apaMerpaMr4 Syna 5 no4iSnoro roHxperHifi
KoHcrpyKuiI IIK[.

8. 3ararsHi saysaxeHHq no Arceprauii

1. He soncila spo:ylrino, flKr4M qr4HoM MareMarr4.rni Ndoleri cynponoAxryrorb
eKcrnyaraqirc IIKI (nepnrrafi ryHKr 3aAar{ 4ocni4xenr).

2. HeAocrarHbo noBuo rpoBeAeHo odrpynryBannfl. gauinu rpzeoi frpoBr4caHH.s
(laHrlroronoi n in ii) Hec)rq oro KaHary KBaAparrrqHoro napa6oloro.

3. llpu BI43HaqeHni xoroerx 3ycl4nb KoHKperHoi IIK{ 6axano Syno 6 era3arn
rr4rr eJleKTponpr4 BoAy ra fi oro xapaKTepr{crr4Ky.

4. Xapaxtep :uiHra crpyMy ra KoJroBr{x 3ycr{n6 Ha AerKr{x [poroHax Marorb
suaqHi pos6ixnocri (r<oeSiqiesr nponopuifiHocri sNaiHrcersc-fl eiA 54,3 ao 93,5),
ToMy BBax{arI4, Iqo rraix :nLrMu icHye niHifira sanexHicrb e Aocrarr ua6lu)r(eHr4M
npruryqeHnxvr (pnc. 2.I9).

5. ,{oqinrno 6yno 6 cKJracrr{ gauicrr 8 vro4ynin oAHy yninepcanrHy
MareMarI,IqHy MoAeJIb HaBaHTDKeHHocri Hecyrnx ereMen:rie 4nx pisnnx nporoHie,
saldiurorcqn n nifi rilrru xapaKTepucrr{Kr4 rrporoHy.

6. Kparqe Kopl4cryBarl4cb BI4cJIoBoM r<ineNraru.Iui xapaKTepr{c'trrKtr, a He
xineNtaru.rni napaMerplr, ,{o flKLrx ei4noc-rrrcx nepeuiulenn-a, rnBr4lKocri ra
rlprrcKopeHHt, Iqo e SyHxrIi-{Mt4 qacy i ne saexlw npuitvarom .sricr ronrperni
3HalleHH.fl.

7. Ha c. 98 4racepraqii cKa3ano, rqo k neBHa KoHcraHTa, rKa
Bl4Kopl4croByerbct ni4 uac reperBopeHHr erapasie i ne rr,rae $isra.rrroi cyri. Hacnpan4i
k - qe xBI{rILoBI4ft nerrop, sxuit Br43Haqae sracHi 3HaqeHHr SyHKrIifi i npocroposHfi
ix po:no4ir ta nos'nzauuit 3 rracrororo BrrMyrrreHilx KoJrr4BaHb cr4creMr4.

8. B rexcrax Al4ceptaqii ra aBrope$.puty uaee4eHi pisHi Brr3HaqenHr Merr{

Aocrirxenr:



B asf,ope&epad Merolo e niAsraqennx e$ercurBnocri m $ynxqiona.nrnoi desnexn
niAnigrnx Kanarrrrn( Aopir rrurffiou songi[rHix HaBaHTED(eHb Ha
[pr,rBoArr 3 ypaxyBaHrrflM BrrJrr,rBy Hec]qe - rrroBKx cHcTeM;
B .unceprauii Merolo e $opnryraHHfl p$pil(ynKoBnx gosniruHix HaBaHT€uKerrb Ha
npHBoAI,r niRsicHrnr KaIrarHID( Aopir s )rpal(yBauusM B[JrHBy Hecyqe-rflFoBr,rx
CI,ICTCM IIUIfiOM BAOCKOHAIIEHII' MATEMATI{'IHHX UOAEIEfi UPOqCCir, lqo
cyrpoBog5cyrlrb eKcrr,ryaraqirc fIK{.

9. B panaKax xBnJlrosoi uexasirur e AaHaMiqH[x oAuosu[ripulrx cucreM$( 3
pyxoMlIMH HaBaHTa:KeHIrtMH Bnnr{Karorb cHJrH xBr{JrboBono r}rcKy, xxi unnxrr onip
nepeuigtreHHlo 3ocepelsKerrlo( Mac i uox5rrr cKnqAarr,r 3A% i 6inrue siA saralrlroro
onqpy. B rurceparlii uefi onip He Bp:D(oByBaBcr.

10. B rexcri Al{cepraqii ra annope$epary rycrpiqarorlcr Aexri onncKu,
HesAari BrrcJroBH Ta nerouuocri, Haqpr,rKJraA: (o4pyxue)) 3ycnrrs, (neBHeD
KoHcraura (c.98) routo.

Brarani 3ayB&I(eHIrr He 3MeHuryarb nayroroi Ta np{ilcrnqHoi sHa.il{Mocri
orpnManffi pe=ynrmrin i saramnoi oqinxu po6ou.

BncHonon no tnceprauii

B uircrr,ry .quceprallifisa po6om KyponnmHuxa Orexcis Ceprifioauva
<Ooprrryranns 3orrdmnix nasanraxesr rra npHBoAH ni.qricuux KaIrarHHx gopir r
ypaxyBal{IrflM BnJInBy Hec}nre-TrroBux cncreM> e 3aBeprrreHoro, cauocrifiHo
BI,IKoIraHo HayKoBoIo ilpauero, n sxifi o6qpyHronani pesynbrarr{, tqo B cyrynuocti
po:a'm5nors BaxJrHBy HayKoBy 3q[aqy ni.qsnrqennfi e{ernrnnocri Ta
Synrqtoganrnoi 6enern niAeicnnx Kagarrrrrx gopir. Oqigloroqs sMicr gucepmqii n
qilouy, Moxlra ai6na.[{Ttt, qo aei s4Ea.ri Aomi.qxcent posn'laaui i guaftuurll
nigo6pax(eHHf, y BHcHoBKax.

3r*aicr i crpyrrypa Al,Icepraqii siAnosiAarorb nacnopry cneqiamxocri A5.22.12
* <<flpouucrosrfi Tpar{cnopr>.

fgcepaqifiua po6ora Fr{KoHaHa Ha HairerrHoMy HayKoBoMy pinni i signosixae
BI'rMoxaM <<flonoxelrnt...D MOH Yxpai'mr, rrci rucyrarorbcr Ao Aucepraqifi na
:go6yru HayKoBoro crJment Kan.qnnara rercriqnrax HayK sa cnertrialrnicrn
45.22.12 <<flpouncnosnfi TpturcnoprD, a ii agrop Kypon'munx Oxercifi
Ceprifionrv, 3acryroBy€ npncygrrenlrf, HayKoBoro cryneur KaHAr{Aara rexniqHnx
Hayr si cneqiarrnocri 45.22.12 - <i[lponrncnosufi apfficnawpdA, 

6e@,

OSiqifiHnfi onosenr:
.qorcrop rexni.rnnx EayK, upoSecop,
sarig5max ra$e4pu Korrcrpyrlrarrnt
MaruHH i o6nqnnanns
HaqionanbHoro yrdaepcmery
diopecypciainpnpogoKopncryBanrrYEptlp*a-, B.C. Jlorefirin
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BIAfYK

o$iqifinoro orIoHeHTa - KaHA[Aara rexniqru{x HayK'

crapmoro HayKoBoro cuinpo6irlrura Ilrina C. P.

Ha Ar4cepraqifi Hy po6ory Kypou' arHr{Ka onerciq ceprifi oeuua

<<@opuynaHH_f, soeHiurnix HaBaHTaxreHb Ha nplIBoAtI TIIABIoHLIX KaHaTHHX Aoplr

3 ypaxyBaHHtM BrInHBy HeC) {e-T-flfoBLIX CLICTeMD'

[oAaHy Ha :4O6ymt HayKOBorO cTyIIeH s. KaHAvIAara rexnirIHI'IX HayK

sa cneuianrnicrro 05.22.12 - upor'tucttor'ufr' rpaHcrlopr

[ucepraqifina po6ora Kypor'f,rHnKa Onercis Ceprifioal4qa cKJlaAaerbct 3

rrorr,rpbox po3AulB.- 
V nepuoMy po3Airi euroHaHo anali: BiAoruHx AocniAxeHb HaBaHraxenocri

elen4eHrie uiAsicHrax KaHarHrrx 4opir pisnux rHnie. Biarr,riqeHo, il{o ocHoBHHMI4

HarrpflMKaMu AocniANeHb e TIHTaHHT BI{3HarIeHHq AHHaMi'IHIax HaBaHTaxteHb KaHa-

rie i ypaxyBaHHf,M Ar{HaMi.rHoi egaeN,IoAii 3 eneKTponpr4Bo.{oM, nrz4ileno Heuapi-

ureni III4TaHHS.
Y 4pyrouy pos4ini HaBeAeHo po3paxyHroni cxeul4 ra MareMarIa'rHi rraoAerri

HaBaHTalKeuocri Hecyrrux i r-flroeux raHaris y ix esaeuoaii 3 ypaxyBaHns\a gNai-

rrleHHrr Ha olopax ui4 .rac pyxy naroHis. BcranosleHo 3aJlex(Hocri, qri susHaqa-

rorb BnJrr4B 3ycr4Jrb y KaHarax Ha oKpyxHe 3yclznnt npI4BoAY, za.f,KI4M s4ificnro-

erbcfl SopvryeaHHr 3oBHirunix HaBaHTilKeHb Ha rpI,IBoApI ni4nicHux KaHarHuIX Ao-

pir.
Tperifi poa4iJr rrpr4cB.rrqeHo MoAenroBaHHro 4unauiru upuno4in niAsicHux

*u"ur""* 4opir rK Ar4cKperHo-KoHTr4Hy€LnbHLIX ctlcrel,r. CrnaAeHo po3paxynr<oni

cxeMr4 Ta MareMarra.rHi lroAeni, 3a f,K?IMI{ BI43HarreHo slacHi qacrorn npuno,4in ra

uo6yAoaaHo rracrorHi 4iarpayru. Ha ocnosi ix ananisy 6yno peKoMeHAoBaHo 06-

MexeHHq qacrorlr o6epraun.rr ilprrBoAHoro ruriea ra rrrBl4AKocri pyxy earoHin s

MeTOro 11oilepeA711eHH.g ra O6uexeHHtr pe3oHaHCHI4X SBI4III.

V .rerneproMy pos4ini HaBeAeHo pe3ynbrarl{ eKcIIepI4MeHT€urbHI'IX Aocni-

AXeHb, 1Io niArnepAx{yrorb aAeKBarnicm MareMarl4qnoi uo4eni, flKa orll4cye I.r4-

narrliqnufi craH TrroBoro KoHrypy nilnicnoi xanarsoi Aoporl{. ErcuepunleHr npo-

BoAHBcr n na6oparopHrrx yMoBax 3 BI4KopI,IcraHH-rM AocliAnoi ycranonrcra. 36ix-

sicrr pe3ynbrarie reoperuqHr.rx ra eKclepI4MeHTaJIbHI4x .qocJli4xenr e saAoeiru-

HOIO.

uoAereft npoqecin,
pir, ia 3€Llyr{eHHtM

Arcryalrnicrr reMrr. 3a1a\a poapo6rcra ra o6lpyHryBaHHf, KoMIIJIeKcHI'IX

xr<i cyupoBoAxylorb eKcnnyarauirc ni4nicuux KaHarHIlx Ao-
TorrHI4X ueroAin AocniAxeHHf Ta cyqacHux TeXHoJIOrift S Nae-

roro SopnryBaHHr goeHiurHix HaBaHTaxeHb Ha npl{BoAvr e aKTy€ulbHoro, ocKlJIbKI{
. . -

cnpyrfl3 uiABuuIeHHro eSerrreHocri ra $ynrqionaluroi 6esueru uiAsicHux KaHa-

t"r* 4opir. Bcranonrreni sanexnocri ra pospo6leni ueroAprKu Ao3BoJlflrorr sAifi-

cHroBarr{ paqionanbHe rrpoeKTyBaHH{ IIKA, f,Ke nepe$6a'ne 3MeHIIIeHHf, HaBaH-

TOKeHb Ha ix eJTeMeHTLI ra o6uexeHH-tr pe3oHaHcHl4x .aBLIuI, 3a paxyHoK tloro 3HI.I-

xyerbc{ pr{3r4K BrrHr4KHeH wn anapTirHl4x cl4Tyaqifi , noB' t3aHIax is 3axnecryBaHHf,M



Tf,roBlrx KaHariB 3a Hec)qi, ra cxo4)KeHHtM naronis 3 Hecyql4x KaHarlB II1A qac

pyxy 6iur onop ra B cepeAuni nporonin.

frc ;3vrflnuBa€ 3 reKcry, Auceprarlifina po6ora y3araJlbHroe pe3ynbrarn Ao-

cliAxenr aBropa, rlo BrrKoHyBuruc ,B paMKax HayKoBo-AocliAnzx po6ir ea npio-

pr4TerHuMlr HarrprMaMr4 .{ocJriAxenr ,{ninponerpoBcbKoro narlioHalHroro yni-

".p."t.ty 
sani3HuqHoro rpaHcnopry ilvreni axaAeuirca B. Jlasap-f,Ha. TelaururKa

locui4xeHb y3roA)Kyerbc.a 3 AepXaBHuMLI nporpaMaMn po3BIIrKy y ei,4nosilHifi

ranysi. . !
Y en'rsry 3 BLrKJIaAeHr4Mrl rvriprynanHtMtl aKTyulJlbHlcrb 3aAaq, flKl po3B't3-

aHi y Allceprallifiriit po6ori, He BI4KJII4Kac cyMHlBy'

Hayrcona HoBrr3Ha oAep?r€Hrrx pe3yJrsrarin. B uexax Allceprallifinoi po-

6orz Bnepue pospo6neHo MeroAnr<y no6yAoBn qacrorHlrtx 4iarpana rtroBLIX KoH-

rypin uiAsicHux KaHarHr4x 4opir fiK ALrcKperHo-KoHTlIrry€uIbHpIX cl4creM' IrIo Ao-

3BoJrrrJro niAnuquru 6esuery rpaHcrropryBaHHf, IxJI.[xoM BcraHoBJIeHHf, rIpoeKT-

Hux 3HaqeHb ruBlr4rocri pyxy saroHie 3 ypaxyBaHHtM Heo6xiAnocri uonepe-

A111eHHf, i o6rr,rexeHH;r pe3oHaHcHr{x tBI{Iq. VAocr<ouaJleHo MareMaruqHy MoAenb

TrfoBofo KoHTypy ttp""ogy 3 KaHaToBeAyqLIM urxinovr, fl:ra, Ha eiAN'IiHy ni4 icny-

rorrrrrx, rpyHTyerbcfl. Ha rrpeAcraBlenni T.trroBoro KoHTypy, tK 3aMKHenoi 4racrper-

Ho-KoHTr4nyalgroi Aranauiqnoi cucreuu s AoeirbHoro rcinmicrro 3ocepe,4)KeHl{x

Mac, BHacniAor qoro s'ssvtrracs,lloNnraeicrb BpaxoByBarr4 BfIJII{B Hecyqe-TtfoBLIx

cr4creM na sonHiulri naaaHTameHHtr npuno4in ni4nicnux KaHaTHLIX 4opir. Vlo-

cKoHaJreHo MareMaruqni vroAeni HaBaHTaxenocri Hecyql4x ranarie 6araronpo-

ToHHLIX uiAsicHlax KaHaTHI4X 4opir IuJI{xoM yToqHeHHt yMoB cnpfxeHHs po3pa-

xyHKoBrrx Airsnor Hecy-roro KaHara, n<i po:raruoeaui y cyrrrixulx rporonax. I{e

.rl€rJro tr4oNrusicm ni4euIIIIarI4 eQerrunnicru lIK,{ 3a paxyHor paqioHarlbHoro

npo6inronaHHr rpac:a. Vro.{HeHo 3arrexHocri Ans BLI3HaveHHt oKpyx{Horo 3ycl{n-

Jrr rrpr4Bo4in IIKA rrrJr{xoM ypaxyBaHns sNailqeHHt Hecfloro KaHara Ha oropax Ha

eraui no6y4onu 4iarpala oKpyx(Hllx 3ycI4JIb, Ir{o Ao3BoJItIJIo BpaxoByBarrI BTIJII{B

Hec1..re-T{roBlrx.""t.* npr,rQopuynanni soeHilxHix HaBaHTa)KeHb upuno4ie ni4-

sicHr,Ix KaHarHIrx 4opir.

O6rpyHToBaHicru nayKoBrrx rroJro?r(eHb ra gocronipnicrr orprlMaHrlx

pe3yJrbraii". A"ropoM Ha ocnoei KplrruqHoro anarisy crracHoro craHy npo6le-

Mtr Br{3HarreHo Harrpf,MLI aKTy€uIbHI/tx AocniAxenr, c$opMoBaHo Mery ra saAa'ri

Ar{ceprarlifiHoi po6oru, era6pano MeroAI4 ix posr'x3aHHfl. MareuarugHe MoAenIo-

BaHHrr HaBaHTaxtesocri erevenriB Hecyqe-TrroBl4x crlcreM sAificHlos€uloct Ha oc-

Hosi N,roAerefi, xr<i qpynryrorbcr Ha B?rKopucranni ronoxeHr reopii rH)^{KLIX HI4-

ror. Annal{i.rHrafi craH TrroBlrx r<onrypin 6ylo AocniAxeHo 3 BLIKoplIcraHHtM

yrorrgeHr4x po3paxyHKoBr/rx cxeM is sarryueHHrM MareMarlIrlHoro anapa"ry xBI{-

6osoi uexanixu. Po:paxynxpr gAificHroBzlrluc.r 3 BIlKopkIcraHHtM qllcroBnx Mero-

4in ra opurinanbHoro npofpaMHoro sa6esrrerleHH.a, poapo6neHoro aBropoM. Et<c-

nepr4MeHTanrni AocniAxeHH.rr rrpoBoqvrnuc . n na6oparopHrlx yMoBax 3 BLIKopI{c-

TaHHTM cLrcreM peecrparlii rolunaHb eJleMeHrin 4ocuiAxyBaHoi ycrauonKll 3 tlo-



Aanbrxorc po3rxu$poBKoro ocqr4nofpaM Ta MareMarLIlIHoIo o6po6roro orpI4MaHI4x

pesynrrarie.
3aramni BI{oHoBKI4 no Azcepraqii 3 ,4ocrarHbro

BHKnaAeHi e po6ori peeylsraua AocliAx{eHb.

IToBHOTOTO Bl,4oopaxaroTb

IlpanruvHe 3HaqeHHn po6orrr rroJr.rrra€ y po3po6qi nayKoBo o6rpynroea-

Hr4x peKol,renAarlift qoAo QopnrynaHHrl 3oBHiurnix HaBaHTa)KeHb Ha upuno4ra ni4-

eicHr4x KaHarHr{x 4opir 3 ypaxyBaHHtM BTIJIIIBy Hecfre-Tf,roBl{x cllcreM. I-{e uia-

TBepAxyerbcr ilpaKTr{qHoro peanisaqiero <<MeroAI{KI'I BI{3HarreHHr paqiou€rnbHLIx

3Harreub rrrBrrAKocri pyxy rpaHcnoprHrlx saco6ie nKA), c.rca npuitHflTa Ao BI4Ko-

pucraHHf, y TOB <<flpoeruro-KoHcrpyKropcbKe li4upzeMcrBo <CoroaupoMMexa-

nisaqix> (u. Xaprin). PospoSneui MareMarlr.rHi NaoAeni, po:paxynroei cxeMu ra

MeroAHKr4 BrrpoBa.qlKeni e HaBrraJrbHI,rfi npoqec y ,{uiuporerpoBcbKoMy Haqiona-

JrbHoMy yninepcHreri sanisHr{qHoro rpaHcrlopry irvreHi ara.qeuira B. Jla:aprna.

Ilyfinircauii sa reMoro Ar{cepraqii. Teoperu.rHi rroJIo)KeHH.s, MeroAu Aocni-

A111eHHf, ra pe3ynbrurvr, uo Micrqrbct B Auceprallifinifi po6ori, sl4ceirreHi y 2l

ApyKoBaHifi po6ori, xri ouy6nixoBaHo y $axonux BnAaHHxx Vrpainra e uepio4

z-20I0 uo 2014 poKr4. Anrop insopuyeaB HayKoBy rpoMaAcrr<icru upo ocronui

pe3ynbraru po6oru, Bucryrrarotrvr Ha IrriNHapo4HI{x ra eceyrpaincbKl4x ronSepe-

HrIlsX.

3l,ricr anrope0epary e iAenruqHr{M Ao ocHoBHLIX rroJloxeHb Auceprallll4Hol
po6orrz. ,.{racepraqi.a i anropesepar BI4KnaAeHi e rori.{Hifi uocnilonuocri, qricHo

2.

a
J .

oSoprraneni.

3aynaxceHHq ro AlrceprallifiHift po6ori:

1. y nepruoMy pos4ini uiA .rac ananisy ei4ouux pe3yJlbraris AocripKeHb He

szcsirreHo po6oru Kapruenro H. B., -f,ri \aarcrr 6egnocepeAHe siAHoueu-

H.rI AO ,{OCnlA)KyBaHI4X rIHTaHb.

V rperronry pos4ini He4ocrarnro o6rpyHrosaHi pe3ynbrarra auanisy qacro-

THL1X .4iarpal,t, a caMe - po3pt4B SyHrcqifi sIuIiHu BrIacHuX rIacToT, npeAcTaB-

JreHr,rx Ha pvc. 3.16, a.
Bi4cyure o6rpynryBaHHrl SisuuHoro rpoqecy soeHirrHroro :6y4xenHr

4unauiru rtroBI,IX ronrypin s 6orcy rpI4BoAy.

4. Ha cxerrai ra SororpaQii ercuepLrMeHrarlrnoi ycraHoBKI4 (p"c. 4.2, 4.3) ue

BKa3 aHO p O3TaIrryB aHHf, BI'IMIpIOB anbHOrO o 0 JI aAHaHHs.

HaeeAeHi 3ayBaxeHHr He e npLrHrIZrroBpIMrr i He sHuxyrorb Iro3I4TI,IBHoro

Bpa1KeHH-f, ni4 4ucepraqifinoi po6oru, ii nayxonoi ra rpaKTl4r{Hoi Ilinsocri.

BI4CHOBOK
B qinovry rroAaHa po6ora e 3aBeprleHl{M AocliAxeHHqM, ulo rr,ricrurr Honi

HayKoBo o6qpyHronani pesyJrbrarlr, xri y cyKyuHocri nupiruylorb Bax{nI4By Hay-

rono-rexuivny 3aAarry po:po6rra ra o6rpynryBaHHt ynieepcanbHrrx uo4elefi

upoqecin, xr<i cynpoBoAx(yrcrb eKcrrJryaraqiro uiAeicHux KaHarHI4x 4opir, i: :any-



qeHH.f,M TorrHkrx MeroAiB Aocni,q)KeHHt ra cf{acHLIX TexHoJlorifi g rvreroro Qopuy-

BaHHt 3OBHlrIrHlX HaBaHTaXeHb Ha rIpI{BoALI.

B naxaro, 1qo Alrcepraqifi na po6 ora <(D oprvryn ale:as. s osHiluHix HaBaHraxeHb

Ha rrpr4BoAg ui.qsicHr4x KaHauurx 4opir 3 ypaxyBaHHf,M BnnI4By Hecf{e-Tf,roBLIX

.".rern eiluoeiAae BLIMSTaM MOH Vrpainu, 3ofpeMa' n. 9, 1I, L2,13 <flopr4xy

ilplrcyAx(eHHr HayKoBr4x cryuenin i upucnoeHHt BrleHoro 3BaHH.f, crapruoro Hay-

KoBoro cuiepo6irHrrKa), a ii anrop Kypou'xurur Olerccifi Cepriftoeu'I 3acnyroBye

Ha nplrcyAlKeHHr fiorr,ry HayKoBoro cryreHf, KaHAuAara rexni'THLIX HayK sa cueqia-

rrnicuo 0 5 .22.1 2 - nporvructror,uir rpaHcrlopr.

O$iqifiHlafi ononenr
eani4yeau la6oparopii nPo6neu

AiarnocruKll Ta nunpo6ynanr
rxaxTHr/rx ui.ufi onanux roMnrexcis
Incruryry reorexni'{noi uexaniru
irra. M. C. flolsxoea FIAH VrPaiHu
KaHA. TexH. HayK, cr. HayK. cninP. C. P. Inrin

\-{- .r-
14 p a\\r lgvl


	Куропятник-1
	Куропятник-2

