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o$rar4raarbHoro onnoHeHra Ha flnccepraquoHHyrc pa6ory Cynr.loea

Anercangpa GepreeBh qa <<C x uxeH ne HepaBHoMepHocrr,r pacn pe4e-

fleHnfl Harpy3Kr4 B 3aqenreHnsx KoJrec nnaHerapnofi nepeflaqn 3a

cqer coBepueHcrBoBaHufl napaMerpoB KoHcTpyKqHnD, npeAcraB-

fleHHyp Ha concKaHne yvenofi

creneHu KaHtrlr4ara rexHlrqecKvrx HayK no cnequaflbHocrr4 05.02.02

- .,MaurHoBe4eHue, clrcreMbr nprlBofloB r,r Aerarrn MauJvrHD

flracceprallyroHHan pa6ora A.C. Cynqoea cocrorlT yr3 BBeAeHIAA, nATtA

rnaB, ocHoBHbrx BbrBoAoB 14 p$ynbraroe pa6orbr 14 cnncKa ucnonb3oBaH-

Hbrx l4croqHhKoB. Pa6ora HanilcaHa Ha pyccKoM f,3brKe, n3noxeHa na 146

crpaHrqax MaluilHonncHoro reKcra, co4epxvrr 89 pr4cyHKoB, 4 ta6n r4qbr.

Eu6nrorpaSrn BKflpqaet 141 HanMeHoBaHne oreqecrBeHHbrx n sapy6ex-

Hbrx aBTopoB.

B pe3ynbrare o3HaKoMneHrf, c Rr4ccepraqroHHoft pa6oroft, aBTo-

pe$eparoM n ony6nnroBaHHbrM[ B ne'.{aril no reMe npoBegeHHbrx r4ccne-

lqoBaHilu cTaTbeMl4 Gol4cKaTeflf, MHOIO yCTaHOBneHO CneAyroulee.

1 .ArryanbHocrb reulbr Ar4ccepr al4;uu

MexanuqecKne nepe4aqn rBrrf,rorcf, HeorbeMneruoil r.racrbro 6onu-

r.ur4HcrBa coBpeMeHHbrx Ma[u]4H. Han6onee luilpoKoe pacnpocrpaHeHue

nonyqufln sy6varbre nepe4aqn c oBonbBeHTHbrM gaqenneHneM, ilMetor4ue

BbrcoKyro Harpy3or{Hy}o cnoco6nocrb il Maflbre norepr4 Mor4Hocrn Ha rpe-



Hre. .qnF pFAa nphBoAoB MexaHu3MoB 14 MaluilH npeo6pa3ypr{ue Mexa-

Hrr3Mbr Heo6xoAr4Mo BbrnoflHnTb no cocHoil cxerue, qro no3Bonfitor nepe-

Aaqn nnaHerapHoro rnna. B ornuqile or pFAHbrx ey6varutx nepeAaq, B

nnaHeTapHbrx nepeAaqax nMeeTcF Bo3MoxHocTb peann3aqrn MHoronap-

Horo KoHTaKTa sy6uee, qro 3HaqurenbHo yflyquaer Maccora6apurnue xa-

paKrepilcrr4Kn npuBo4a B qenoM. Oco6enno eQ$eKruBHuMr4 14 qacro r4c-

non b3yeM br M yr B TexHvr Ke f, BnF torcff MHorocarenfl ilTHbre (nlt noronorovn ure)

KoHcrpyKqr,rn (nepeAaqr rnna 2k-h no Kflaccra$raraqrar npo$eccopa B.H.

Ky4preqeaa), Koropbre HapFAy c uanoil uaccoft n BbrcoKlru roeS$nqnen-

ToM nofle3Horo Aeficrelts o6na4ator xoporur4Mkr Bn6poaKycrr4LrecKnMn no-

Ka3arenflMn. OcHoeFrHnr He4ocrarKoM nepe4aq AaHHoro rilna FBnnercf,

HepaBHoMepHocTb pacnpeAeneHufi Harpy3Kr4 B 3auenneHnf,x Koflec, Bbr-

3BaHHar KaK norpeuHocrnMvr vx u3roroBfleHnf,, TaK n 4eSoptr,tay*Mu

eneMeHToB nnaHerapHoro MexaHugMa, qro cH[xaer e$$err MHoronapHo-

crvt tA orpr4qarenbHo cKa3brBaercn Ha HarpysoqHoft cnoco6Hocrr4 npnBo,qa.

B panee BHnonHeHHbrx pa6orax, nocBf,r4eHHbtx onpe4eneHnp roe$$n-
qileHroB HepaBHoMepHocTn pacnpeAeneHilf, Harpy3Kyr B 3allenneHilflx Ko-

nec, no4arnilBocrb orgenbHbrx oReMeHToB (oceft carennuroe) onpe4enn-

nacb npn6nuxeHHo, He paccMarpr4Banacb Bo3MoxHocrb cHilxeHilr HepaB-

HOMepHOCTil 3a C'.{eT BHeCeHvrF B KOHCTpyKT-I]4}O nepeAaq[ TaKVX r43MeHe-

nnil, rar BHnonHeHne Bo4r4na c noAarrryrBbrMr4 uleKaMn nnn pagHbtMt4 pag-

MepaMn nepeMbrt{eK npn MHoroprAHoM ncnonHeHun MexaHilgMa. Hecnaor-

pf, Ha ro, r{To orMeqeHHbte KoHcTpyKqt4l4 3aqnu.leHbt naTeHTaMil, npaKTyt-

qecKan nx peanil3aquf, rpe6yer HayqHoro o6ocHoeaHtA+ onpe4efle+nf,

pasMepoB eneMeHToB KoHKperHbrx xoHcrpyrqnil nflaHerapHbtx nepeAaq

ilcxo.qr re rpe6o aanufA nx pa6oro"no"obHocrr4. Heo6xogl4Mocrb ytccrre4o-

BaHnfl BnuAHvrA norpeluHocrefi n3roroBneHnn nepegaqn n 4e$opMaqilil ee

eneMeHToB Ha pacnpe4eneHile Harpy3Kr4 B 3aqenneHilf,x Konec, paspa6or-

Ka peKoMeH4aqnfi no eH6opy paq[oHanbHbrx napaMerpoB nfiaHerapHoro

MexaHn3Ma tA BbrpaBHLrBaHillo Harpy3Kyr onpeAenFpT aKTyanbHocTb Bbt-



6 pan no ro Ha n pa Bfi eHuA r4ccne4o BaHnf, , KoHeq H o fi qen u to Koro pbrx F Bnter-

ce noBbrr.ueHre Harpy3ot{Hofi cnoco6nocrr nnaHerapnoil nepe.qaqil.

2. Grenenu o6ocHoBaHHocru n AocroBepHocrn nccnegoeannfil

Aeroporu r43yqeHbr 14 Kpr4Tr4qecKil npoaHaflh3l4poBaHbr nsBecrHbte Ao-

crnxeHilR oreqecrBeHHbrx u sapy6exHbrx yqeHbx e o6nacru r4ccflegoBa-

Hilfl pacnperqeneHnr Harpy3Kyr B 3aqenfleHilFx Konec il MeToAoB ee Bbl-

paBHilBaHils.

l-lorasaFto, r{To Anfi onpeAeneHug gaKoHoB pacnpeAeneHilfl Harpy3Kt4

B 3aqenneHnnx Konec r eupa6orKr4 peKoMeH Aa:1;uh no ee BHpaBHvrBaHilp

cneAyeT yToqHr4Tb MaTeMaTilqecKylo MoAenb 3aqenfleHtAtA, r4ccnelqoBaTb

no4arnnBocrb aaxHefiu.rr4x sneMeHToB nepe4aLrur (oceil carennnroB, r4eK

n nepeMbrqeK BoAnna) n ee BnfinHne Ha pacnpeAeneHile Harpy3Kr4.

O6ocnoeaHHocrb HayqHbrx nonoxeHnfi, c$opMynilpoBaHHbrx B Avtc-

cepraLlyronnofi pa6ore, o6ycnoaneHa KoppeKTHbrM ilcnofib3oBaHileM Teo-

pnn sy6varbrx 3allenflenurZ, conpon4BneHnfl MarepnanoB, crpor4TensHoil

MCXAHilKI4.

,[ocroeepHocrb p$ynbraroB pacqera no paspa6oraHHbrM arrropnr-

MaM h MeroAr4KaM noATBepxAeHa ux npoBepKofi ercnepnMeHTaMu, KoM-

nbrcTepHbtM MogeflilpoBaHneM u qacTHbrMr4 peueHnnMn nocTaBneHHblx

3aAaq MeToAoM KOHeqHO - eneMeHTHOrO aHann3a.

3.Hayuuafl HoBvr3Ha lr npaKTnqecKan 3HaquMocrb BbrBoAoB r,l

pe3yn bTaToB l,rccne4oeaH n fi

Hayvuan HoBr43Ha pa6oru 3aKnrcqaercn B cne4ypqeM:

- npe4noxeHbr yroqHeHHHe MareMarilqecKfie MoAenu sy6varoro 3aqen-

fleHnfl n octA caTeflnnTa, ncnonHyeMHe AnF aHanilTvrqecKoro onpeAene-

HUfl 3aKOHOB pacnpeiqeneHnF Harpy3Kr4 B 3aqenneHnflx Konec nflaHeTap-

Hoil nepe.qaqu;



- pa3pa6oTaHbt MeToAbt onpeAeneHun KoeQSt4qheHToB HepaBHOMepHOCTl4

pacnpeAeneHnF Harpy3Kl4 no caTeflnilTaM n nx BeHqaM HeTpaAilLlt4oHHofi

KoHcrpyKqnu nnaHerapHoil nepe4avn (nepe4aqa c noAarnt4BblMl4 l4eKaMil

aognna);

- noflyqeHbt 3aBucr4MocTl4 Anfl pacqeTa paqnoHanbHblx napaMeTpoB Borqn-

na HerpaAuqnoHnoil roncrpyKqr4r4 MHoropf,Asofi nnaHerapnoil nepeAaql4,

o6ecneqilBalor4t4e cHnxeHne HepaBHoMepHocrt4 pacnpe4eneHilR Harpy3Kvl

no pFAaM Konec, Bbt3BaHHyp Aesopuaqneil KpyqeHnfl conneqnofi ue-

cTepHt4.

3 H a.{ n Nr ocrb AnH n poil3BoAcrBa pesyn braro B",qnccepraqno H H blx vl c-

cne4oBanril aeropa onpeiqenf, ercfi :

o paspa6oTaHHbtMt4 Mero4uKaMu onpeAeneHnfl roeS$nqneHroB He-

paBHoMepHocTt4 pacnpeAefleHnF Harpy3Kl4 B 3allenneHtAf,x Koflec B

3aBt4ct4Mocrt4 or KoHcrpyKql4t4 n napaMerpoB nnanerdpnofi nepe.qaqn;

npeAnoxeHHbtMl4 cnoco6aMr cHrxeHnf, HepaBHoMepHocTl4 pacnpe-

AeneHilf Harpy3Kvl B 3aqenneHnflx Konec;

npeAnoxeHHbtMr4 paqytoHanbHbrMyr KoHcTpyKLlt4FMl4 nfl aHeTapHblx ne-

peAaq.

4.CooreercrBue co4epxa HnA Avtcce praqlr on xofi pa6orul rpe6oeaH Hf, M

BAK PO, saueqaHus no pa6ore

,flurccepral1liil+ A.C. CyHrloea <<Cnnxenile HepaBHoMepHocTl4 pacnpe-

AefleHun HarpygKt4 B 3aqenneHilFx Koflec nnaHerapnofi nepe4aL{v 3a cqer

coBepueHcTBoBaHnfl napaMeTpoB KoHcTpyKr-Il414)) RBnf,eTCR HayqHO-

reann$uKaqnoHHofi pa6oroil, orgeqaer rpe6oaaHrrM, npe.qbnBfl fleMblM K

KaHAilAarcKt4M At4cceprallnnM, ycraHoBneHHbtM n.n. g-14 l-lonoxenus o

nopflAKe npt4cyx4eHnn yqeHbtx creneHefi , yraep44eHHoro nocraHoBneHn-

errrt flpaeurenbcrea Poccililcroil Oegepaqrara or 24 cenrn6pn 2013 r. Ne

842 (pen. or 02.08.2016), v cogepxaHilp nacnopra cneqnanbHocrl4

05.02.02 - <<MaunHOBeAeHue, cLlcTeMH npilBoAOB tA AeTann MaUJnH>.



CogepxaHne Ancceprallnu c Aocraroqnoil nonnoroil orpaxeHo B

aerope$epare n e 10 ny6nraraqnf,x aBropa (e rovr qrcne uecril pa6orax

B peqeH3npyeMHx xypHanax, peKoMeH4oBaHnutx BAK).

OcHoeFtute nonoxeHnA anpo6upoBaHbr Ha HayqHo-TexHilt{ecKilx KoH-

$epenqrnx u ceMhHapax, B ToM qrcne MeXAyHapoAHoro ypoBHf,.

OSopvrneHile AhccepraqtAtA n aBrope$epara rpe6oeaHuf,M BAK coorBer-

cTByroT.

f1o 4uccepraqilil ilMetorcr cne4ytolqtae 3aMeqaHilf,:

1. B pa6ore uccfle4yercn HepaBHoMepHocrb pacnpe4eneHnF

Harpy3Kr4 no noroKaM Mou{Hocr]4 nepeAa'.{I4 c oAr4HaKoBbrMt4 yrnaMn BHe[u-

Hero il BHyrpeHHero 3aqenneHuil ronec. CneAoBano 6ur paccMorperb il

KoHcrpyKqr4]o c pa3HbrMr4 yrflaMil 3aLlenfiennia, nu6o o6ocnoBarb Heqe.ne-

coo6pasHocrb hcnonb3oBaHuf, n t4ccne4oBaHhfl rarofi nepe.qaL{vt.

2. lAeeecrHo, r{To AnF ynyrLileHrf, AnHaMilKu 6ulcrpoxoflHblx nepe-

Aaq qilcna sy6uee ux Konec nog6upaprcn raK, qro6u $asur gaqenflenuil

careflnuroB He coBna4anu. V1e Auccepra1nv. ocraercn HeflcHbrM, - Bflr4ner

nil oTMeqeHHoe Ha pacnpe4efleHne Harpy3Kr MeXAy CaTenflurantu?

3. BsrnonHeHne o6o4a carennilTa roHKocreHHbrM r4gMeHfler pacnpe-

AeneHile Harpy3Kr4 no noroKaM Mor4Hocrr4. flocronury B .qncceprayu
paccMoTpeHa ronbKo nepeAaqa c AByxpflAHbrM pacnonoxeHueM caTeflnn-

ToB HeFcHo, KaK Harpy3Ka no noroKaM MorrlHocrr4 6y4er pacnpe4efiflTbcn

npil uHbrx KoHcTpyKTl4BHbrx cxeMax nepe4avr?

4. B npnBe4ennoil Ha pilc. 4.14 MHoropnAnoil nflaHerapHoil nepe-

.qa..{e carennilTbr ycraHoBneHH Ha cSepuqecKre noAlt.tilnHilKt4 cKoflbxe-

HtAfl, C]4flbr TpeHilfl B KOTOpbTX npenflTCTBylOT nOnHOMy BHpaBHilBaHillo

HarpygKr4 no AnuHe ey6a il, Beponrno, oragbrBalor HeKoropoe Bnnf,Hvre Ha

pacnpe4eneHile Harpy3Kr4 no pflAaM carenflnroB. OgHaro B pacqerax cn-

nbl TpeHuA He yqilTbrBaloTct.



3arnpqeHue

OrMe.{eFrHHe HeAocrarKn npil ollenre pa6orbr B LlenoM onpeAenf,-

ror{r4Mr4 He eBnf,}orcs. ButnonHeHHoe GynqoBbrM Anercan4poM Gepree-

BnqeM AnccepraqnoHHoe nccfleAoBaHne npe4craBflner co6oft 3aKoHqeH-

xyrc pa6ory, e roropoil r43noxeHbr Hay"rHo o6ocnoBaHHbre rexHilqecKile

pelxeHun n pa3pa6orrn no ycraHoBfleHnp BnvAHnA norpeuJHocreil n3ro-

TOBneHilf, nepeAaqu u noAaTnuBocTvr ee 9fleMeHToB Ha pacnpeAefleHne

HarpysKr4 B oallenneHilf,x Konec n npe4craBneHbr perourbn traunn no Bbr-

paBHnBaHup Harpy3Kvr, uMelou{re BaxHoe 3HaqeHile Aflf, noBbrueHhF

Harpy3or'rnofi cnoco6nocrn nfl aHerapHbrx nepe4aq.

flo HayqHoMy ypoBHp npoBe4eHHbrx r4ccflegoean+tit, HoBn3He pe-

syflbraroB, npaKTnqecrofi sHaqnMocrr4 AnccepraqiloHHaf, pa6ora coor-

BercrByer rpe6oeaHuf, M, npegbnBnf, eMHM K Al4cceprar-Ir4f, M Ha concKaHne

yveHoil creneHn KaHAnAara rexHvrqecKnx HayK, a ee aBTop, AnercaH4p

Cepreeeuv Cynqoe, 3acnyxyrBaer nprcyx4eHrfi eMy yvdnofi creneHLl

KaHAnAara rexHilqecKnx HayK no cnellilafibHocryr 05.02.02

<<MaurrnoBeAeHne, cncreMbr npnBo4oB yt Aerann MauJnH>.

O$nqnanunuri onnoHeHr
CuepaHqee Bna4nMnp Hnronaeenv,
Aolffop rexHuqecKrx HayK, npoSeccop,
3acnyxennuril Aerrerrb nayrn PO,
3aBe4ylo uluil ra$egpofi << M a uu H br 14 o6opygoBaH t4e

neSrnHofi n rasoeoil nporuHuJneHHocl4)
Oegepan bH oro rocyAapcrBeH Horo 6ogxerHoro
o6pasoearenbHoro y'.{pex4eHun BbrcrJero o6pasoe aHVA
<<Tp ruen c nafr nagycrpnan b n ur fi yn n edpcnrer>>
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