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o(|)iu,iHHoro onoHenxa Ha flHcepxauJHHy po6oxy
HiHH BajiepiiBHH «KonHBaHHH xa cxiHKicxb pyxy
HCKOHCepBaXHBHHX MexaHlHHHX CHCX6M»,

i Ha 3^o6yxxa nayKOBoro cxyneHa KanflH^axa (jrisHK
nayK 3a cnenjajibHicxio 01.02.01 - xeopexH^na Mexamica

AKmycuibHicmb memu ducepmai^ii. ^HcepxamHHy po6oxy CaBMCHKoH.B.
«KojiHBaHHH xa cximdcxb pyxy ^e^KHx HeKOHcepsaxHBHHX MexamnHHX CHCXCM»
npHCBHHCHo nj;e He BHpinieHHM npoGueMaM cynacHoi xeopexHHHo'i MexamKH,
BHHHKaioxb npn flocjiiipKeHHi cxiiiKocxi pyxy MexaninnHx CHCXCM,
OHHCyiOXbCa SBHHaHHHMH HeJliHiHHHMH flHC^epeHLUaJIbHHMH piBHflHHHMH.

SoKpeMa, n,e cxocyexbca ^ocni^^ceHHHM cxifiKocxi pyxy y xan sBannx KPHXHHHHX
BHna^Kax, xa npo6jieMaM 3a6e3neneHH« cxiiiKocxi pyxy 3a nacxHHOio SMIHHHX.
Ocxanna npo6jieMa e BejibMH aKxyajibnoio ^Jia pisnnx pos^ijiiB nayKH xa ABHRHX
in»ceHepHHx sacxocysaHb. O^HHM is OCHOBHHX ni^xoaiB ^o ananisy npo6neM
cxinKOcxi pyxy HejiiHifiHHX CHCXCM pisnoi cxpyKxypn e npaMHH Mexofl JlanynoBa,
xo6xo, Mexofl, ^e BHKOpHcxoByioxbca^yHKLi;ii JLmyHOBa. CaMe xpy^nomi,

3 noSyzjOBOK) (^yHKiiiH JlanyHOBa, BHsnanaioxb aKxyajibnicxb
posBHXKy Mexozi;y xa oxpHManna na noro OCHOB! HOBHX KpHxepii's

cxifiKocxi pyxy MexaHinnnx CHCXBM. TaKHM HHHOM, aKxyaubnicxb XBMH aHcepxa^il
HC BHKJiHKae cyMHifiiB.

Mema i sadani docjiidweHHXCKJiaRmo'TbCX 3 BH3HaneHHH yMOB
acHMnxoxHHHOl cxifiKocxi piBHOMipHHX o6epxanb necHMexpHHHoro xsepAoro xijia
3 nepyxoMOK) XOHKOIO, SKC snaxo^nxbca ni^ aieio ^eMH(|»yK)Horo MOMenxy, 3
^ocjiiflJKeHHfl cxiHKocxi pyxy ripocxona i oxpHMaHraoumKH
aeMn4)yK>Horo MOMenxy Ha cxiHKicxb Liboro pyxy, 3
cxa6ijii3au;iinojio)KeHb piBHOBarn ACHKHX MaHXHHKOBHx CHCXCM, m;o
aHHaMiHHi a6cop6epn pisnnx KOH^irypaqiH, xa 3 AOCJii^)KeHHa BnjiHBy cxpyKiypn
CHJI na cxiHKicxb pyxy jimiHHOi' MexaninHoi cncxeMH 3 ^BOMa cxynenaMH CBo6oflH.

Cmyninb odtpyHmoeaHOcmi ma docmoeipnocmi nayKoeux nonootcenb ma,
eucnoeme, ccpopMyjiboeanux y ducepmaifii. HpeflcxaBJieHi B flHcepxaui! Maxepiajin
csianaxb, mo flOCJiifl^ceHHa 6yjra npoBe^eni Ha cynacnoMy nayKOBOMy piBHi.
/l,ocxoBipHicxb oxpnMaHHx pesyjibxaxis 3a6e3nenyexbCH KopeKXHicxro nocxanoBOK
EHxi^KHX sa^an xa EHKOpncxaHHaM anpoGoBannx MexofliB HKicnoi xeopi'l
flH(|)epeHi];iajibHHx piBnanb. Hpn nopiBHajibHin oitiniJii pesyjibxaxn
niflXBep^^cyioxbca BI^OMHMH pesynbxaxaMH. Saraubni BHCHOBKH ^o
noBHicxK) Bi^o6pa^caioxb pesyjibxaxn npOBe^eHOi po6oxn, a ix ^ocxoBipnicxb ne
BHKJiHKae cyMHifiy.PesyjibxaxH flucepxaijiHHOi' po6oxn Maioxb 3^,e6ijibiiioro
xeopexHHne SHaneHHH xa MOiKyxb 6yxn EHKopncxani fljifl no^ajibinoro posBHXKy
xeopi'l cxifiKocxi pyxy HeKOHcepBaxHBHHx MexaninnHx CHCXCM. J\e%Ki pesyjibxaxn

6yxH EHKOpncxani B iH^cenepHiH npaKXHiii npn npoeioyBaHHi
racHxejiis KOJinsaHb nacHBHoro xnny.



HayKoea noensna pesyjibmamie ducepmaitimojixrae y HacxynnoMy.
SanponoHOBEHO cnoci6 noSyzjOBH (j)yHKiiii JLmynoBa anx CHCXCMH 3BH*iaHHHx
flH<|)epeHii;iajibHHX pisHflHB nopa^Ky 2m + /, Maxpnua JliHiHHOl nacxHHH HKOI Mae
m nap HHCXO yaBHHX i / BJiacnnx snaneHB, HK! najieacaxB BiflKpHxifi main
KOMnjieKcniH HaniBnjioiiniHi, a HejiimHHa nacxHHa CHCXCMH Mae cneuiajibHHH
BHDMfl. C4>OpMyjIbOBaHO 1 flOBefleHO flfii XeopeMH, 5IKi flO3BOJmOXb BCXaHOBHXH

acHMnxoxHHHy cximdcxb (HecTifflricxb) xpHBiajiBHoro posB'asKy CHCXCMH
sasHanenoro BHrjia^y. ^ocjii^^ceHa cxifiKicxB cxany piBHOBarn no^BiiiHoro
MaxeMaxHHHoro MaaxHHKa 3 ^HHaMinHHM racHxeneM KOJIHBaHB. IToKasaHo, mo
BBefleHHfl ocxanHBoro ^o CHCXCMH po6nxB HiDKHin cxan pisHOBarH acHMnxoxHHHO
CX1HKHM. 3'flCOBaHO, mO RORaBaHHZ flHHaMiMHOrO raCHXeJIH^O MaaXHHKOBOl

CHCX6MH BC^e flO pifiHOMipHOl aCHMnXOXHHHOl CxiHKOCXi 3a HaCXHHOK) 3M1HHHX.

OnHcano OCHOBH! BJiacxuBOcxi onxHManbHOi KOH^i^ypa^il racnxena KOJIHBaHB.
OxpHMano oqiHKH BJiacnnx snaneHB jiiniHHo'1 CHCXCMH 3 ^BOMa cxynenaMH
CBoSo^H, mo SHaxo^HXbca nifl flieio CHJI pisnnx xnniB, m;o Aae Mo^cjiHBicxB
o^iHHXH uiBH^KicxB saracaHHH KOJiHBaHb CHCXCMH. Ynepuie oxpHMano yMOBH
acuMnxoxHHHOi cxifiKocxi piBHOMipHHx o6epxanb HecHMexpHHHOro ripocKona, mo
3HaxoflHXbca TIIR flieio ,n;eMn<|>yioHoro MOMenxy c^e^iaJIbHo^o
ouiHKy BnjiHBy ijboro MOMenxy na cxifncicxb pyxy ripocKona.

ffo 3ayeaoKenb ufodopodomu cjiid eidnecmu nacmynne:
1. Sasnany, m;o, xona ornH^; Jiixepaxypn y nepmoMy

flocjii^^ceHHH cxifiKocxi pyxy e BejibMH uinpoKHM xa OCHOBHI
RocmpjKeHHx y ^pyroMy pos^ijii npe^cxaBJieno noBHicxio, sarajiOM
Maxepiany y UHX ^BOX pos^inax e flemo HenocniflOBHHM xa HOCHXB IHKOJIH
xaoxHHHHH xapaKxep. J],eHKi 6a30Bi xa BiflOMi osHaneHHH xa xeopeMH rnoflo
cxifiKocxi pyxy s'HBJiaioxbca B cepe^Hni apyroro posaijiy, xo^a ix floijijibHO 6yjio 6
nepenecxH y nepniHH. Bijibm xoro, onnc UHX Bi^oMnx pesyjibxaxis MO»Ha 6yjio 6
CKopoxHXH. HasnaKH, npe^cxaBjieHHH OCHOBHHX Ba^cjiHBHx Mexo^iB ^ocjiifl^cenHH
y nn. 2.3.2.3 xa 2.3.4 Mo^cna 6yno 6 posBHHyxn. Sasnany xaKoac, mo BHCHOBKH flo

2 Biflcyxni.
2. Bsa^caK), mo 6yjio 6 floujjibHo npHBecxn flo^axKOBO (|)opMajibHe

xeopeMH 3.1. FpoMis^Ky Hacxnny ijboro ^OBe^eHHa Mo^cna 6yjio 6
nepenecxH y ^o^axoK.

3. /^ocjiifl^ceHHa cxiiiKocxi nojio^ceHHH piBHOBarn noflBinHoro MaaxHHKy
3 /jHHaMiHHHM racHxeneM KOJiHBaHb MO^cna BBa^caxH JiHuie nepuiHM KPOKOM y
BHpiineHHa sa^a^i raciHHJt KOJiHBaHb MaaxHHKy, 60 6ijibm Ba^cjiHBHM e
3a6e3neneHHH HesejiKKHx mnHBaHb MaaxHHKy pasoM 3! snaHHHMH

CnoAifiaiocb, mo y flncepxanxa B Man6yxHbOMy 6y^e
o u,iei 6ijibui CKJia^HOi npo6jieMH. Sasnany xaKo^c, mo Bn6ip Mac y

i na c.90 e HefloijijibHHM 3 XOHKH sopy m^KeHepii, xoMy mo Maca racHxeua
noBHHHa BnGnpaxHca sHanno Menmoio, myK Maca CHCXCMH, KOJiHBaHHH aKOi xpe6a
saracHXH.

4. Bfia>KaK), mo KinbKicxb imocxpaxHBHHX HHCJIOBHX pospaxyHKis y
AHcepxau;ii MO^cna 6yjio 6 36inbUJHXH. 3apaa
«cxapoMOflHHH» xapaKxep.



Oznnd suicmy ma OCHOBHUX pesyjibmamie po6omu. RucepTani&Ha po6oxa
si Bcxyny, n'axn pos^ijiis, BHCHOBKis xa cnncKy BHROpHcxanoi

jiixepaxypH. ^ncepxaijiio BHRjia^eno na 144 cxopiHKax apyKOBanoro xencxy.
Y ecmyni flHcepxauii HasefleHO o6rpyHxyBaHHfl aicxyajiBHOcxi poSoxn,

C(|)opMyjiBOBaHO Mexy, sa^ani xa MCXO^H flocjiizjJKeHHfl, BiflSHaneHO nayKOBy
HOBHsny, noKasano SB'HSOK po6oTH 3 HayKOBHMH xeMaMH, BiflSHaneHo xeopexuHHy
xa npaKXHHHy uJHHicxB flHcepxauiHHoi poSoxn, npe^cxaBJieno iH<f)opMau;iK) moflo
anpo6au;ii pesyjiBxaxis po6oxn.

Y nepuioMy pos^ijii HaBe^eno oraa^ jiixepaxypnux fl^cepen sa xeMaxHKOio
^Hcepxaii;iHHOi po6oxn. nepejiineno OCHOBHI pesyjiBxaxn po6ix, mo cxocyioxBca
nnxaHB cxiiiKocxi pyxy XHX HejiiHiHHHX CHCXCM, mo MICXHXB cxiSicy i HeftxpajiBHy
KOMnoHCHXH, cxiHKocxi pyxy sa nacxHHOK) SMIHHHX, flocjii^)KeHHa mo^o BnjiHBy
cxpyxxypH CHJI na flHHaMiKy i cxiHKicxB pyxy MexaninnHX CHCXCM xa po6oxH,
npHCBaneni cxiHKocxi pyxy.

JJpyzuu pos^in po6oxH npHCBaneno Mexo^nai ^ocjii^^ceHB, ana
sacxocoByexBca ^jia posB'asaHHa nocxaBjieHHX sa^aH.Mexo^HKa y CBOIH ocnoBi
onnpaexBCH Ha Sasosi KJiacHHHi Mexo,n;H ^ocjiifl^ceHHH i peayjiBxaxn B o6nacxi

xBep^oro xina, aKicnoi xeopi'i ^H(J)epeHi];iajiBHHx piBHHHB, xeopi'i
KOJIHBaHB. IlpH no6yflOBi oqinoK BJiacHnx 3HaneHB MexamHHOi

CHCXCMH npononyexBCH sacxocyBannfl eneMeHxiB xeopi'i 36ypeHB.
BHKOpncxoByioxBCH xaKo^c ^eHKi pesyji&xaxH xeopi'i MaxpniiB.
sa^ani npo cxifiKicxB cxanis piBHOBara HejiiHiHHHX MexaniHHHx CHCXCM
3«e6ijiBinoro 3acxocoByexBc» npaMHH Mexofl JlanyHOBa.

TpemiupO3Riji npHCBaneHO KOHCxpyKXHBHOMy BHSHaneHHio (|)yHKHiH
JlanyHOBa ^JIH Ae^KHx KJiacis HeKOHCepBaxHBHHX HejiiHiHHHX MexaniHHHX CHCXCM
y KpHXHHHHX BHnaflKaX. ^OBCfleHO RBI XeopeMH, mO flOSBOJiaiOXB KOHCXpyKXHBHO

BCxaHOBHXH acHMnxoxHHHy cxiHKicxB (HecxifiKicxb) xpHBiajibHoro
CHCxeMH cneuianBHoro BHrna^y. y xpexBOMy pos^ijii posrjiHHyxo xaKO^c
cxiHKocxi pyxy sa HacxHHOK) SMinnnx xa 3^iHCHeHO no6yn;oBy (^yHKi^ii JLmyHOBa

cxiHKOi KOMHOH6HXH y HBHOMy BHrjia^i. Po3rji«Hyxo sa^any mo^o
cxiHKocxi nojio^ceHHa piBHOBara no^BinHoro MaaxHHKy 3

HHaMinnHM racHxejieM KOJIHBaHB y BHrjia^i JiimHHoro oci^HJiaxopy.
y uemeepmoMy pos^ini flocjii^^ceHO BHUHB cxpyKxypn noxeHiiiiiHHX,

ripocKonkHHx, ^HCHnaxHBHHX xa ^HpKy^H^iHHHx CHJI na cximdcxB pyxy jiiHinHoi
MexaHinHOi CHCXCMH 3 flBOMa cxyneHaMH cBo6oaH. OxpHMano, B xoMy HHCJii 3
BHKOpHCXaHHHM MCXOfliB XCOpil sGypCHB, OqiHKH BJiaCHHX 3HaH6HB

XapaKTepHCXHHHOro piBHHHHH fl,aHOl CHCX6MH flJIfl nCBHHX BHnaflKiB. OljiHIOeXBCH

niBH^KicxB saracaHHfl 36ypenHX pyxis CHCXCMH. OxpHMani pesyjiBxara
npoijirocxpOBaHO na npHKJia^i sa^CKoro ripocKona, mo SHaxo^nxBca ni^ flieio
fleMn^yioHoro MOMenxy.

y n'nmoMy pos^iJii posrjranyxo sa^any cxiHKocxi piBHOMipHHX o6epxaHB
HecHMexpHHHoro ripocKona, mo snaxoAHXBca ni^ flieio fleMn4)yiOHoro MOMenxy.
TaKO^ uiJiaxoM no6ya;oBH (JjyHKui'i JlanyHOBa flocjii^JKeno KPHXHHHHH sa
JbmyHOBHM BHna^OK, KOJIH xapaKxepncxHHHe piBHanmi CHCXCMH
Ha6jiH)KeHHH Mae napy HHCXO yaBHHx



5. B flHcepTanii' cxinidcxB pyxy flocjiizpceHO HK Mexo,n,OM
JlanynoBa, xax i HIJIHXOM ananisy xapaKxepncxHHHHX noKasHHKiB. BsajKaB 6n sa

o6roBopnxH nnxaHHa HaH6ijiBin posyMHoro Bn6opy MDK UHMH flBOMa
B RocmjpKenm cxifiKocxi pyxy.

6. y flHcepxaui'i nofleKyzjH Mae Micue nponycK ^CHKHX nosnaneHB,
cyxxeBHx ^Jia noflajiBinoro. TaK, na c 70 He BKasano, mo ^ajii 6yRe posraa^axHCH
xijiBKH CHcxeMa s ^BOMa cxenenaMH CBo6o^H, na c .71 - mo ^ocjii^^cyexBca caMe
nono^ceHHH piBHOBarn CHCXCMH (3.12). IToxpeGye noacneHHa i noasa y
pos/jijii, fle npeflcxaBJieno MCXO^H flocnifl»ceHHH cxifiKOCxi pyxy, n. 2.2
anajiisy Kopems ajire6paiHHHx piBH«H&. A caMe, Bi^cyxne noacHenHH, m,o
BiflnoBi^Hi acHMirroxHHHi npOLte^ypH oxpHManna U;HX Kopenis 6ynyxB
EHKOpncxani B nexBepxoMy pos^iiii fljifl ananisy xapaKxepncxHHHHX noKasHHKiB.

Bninesra^ani sayBa^ceHHH i noSa^canHa ne snnHBaioxB na sarajiBHy
nosHXHBHy oiiinKy flHcepxaqiHHoi po6oxn H.B. CaBHeHKO i ne SHH^cyioxB ff
HayKOBOro xa npaKXHHHoro SHaneHmi.

OCHOBH! pesyjiBxaxn .qocjii^^ceHB onySjiiKOBano y 10 HayKOBHX po6oxax (s
«KHX 6 cxaxen y (^axoBHX BH^aHnax, B xoMy HHCJI! o^na cxaxxa onyGjiiKOBana y
HayKOBOMy JKypnajii, »KHH EKJIKDHCHO ^o HayKOMexpHHHOi 6asH Scopus), mo
flocxaxHBO noBHO Bi^o6pa^cyioxB BHKJia^eni B flHcepxaui'i pesyjiBxaxn.
^HcepxaitiHHa po6oxa npofinuia anpo6au:iio na Mi^CHapoflHHx KOH^epeHttrnx
BHCOKoro HayKOBOro pifina. ABXope(J)epax aHcepxanii' noBmcxio Bi^noBi^ae SMicxy
poSoxH.

7^Hcepxai];iHHa po6oxa H.B. CaBHeHKO «KojiHBaHH» xa cxiHKicxB pyxy aeaKHx
HCKOHCepBaXHBHHX MexaniHHHX CHCXCM» e SaKiHHCHOK) HayKOBO-flOCJIWHOK)

po6oxoio, flKa sa aKxyajiBnicxio npo6neMaxHKH, cxyneneM oGrpynxoBanocxi xa
HOBHSHH o^ep»caHHx HayKOBHX pesyjiBxaxis, KijiBKicxio xa piBHCM ny6niKau,iH xa
anpo6auiH Maxepiajiis flocjii^^ceHHHBiflHOBiflae yciM BHMoraM ^
flHcepxaqiHHHX po6ix, soKpeMa, nn. 9, 11, 12, 13 "Hopa^Ky
HayKOBHX cxyneniB ", 3axBepfl,»eHoro nocxanoBOio Ka6inexy MinicxpiB

24jiHHHa 2013 p. NO 567, a li" asxop, CaBHeHKO Hina Bajiepi'iBna, Ha M!H
sacjiyroBye na npHcyfl^ceHHa IH nayKOBoro cxyneHst KaH^H^axa (J)i3HKO-

MaxeMaxHHHHX HayK sa cneuiajiBHicxio 01.02.01 - xeopexH^ma MexaniKa.

npo(|)ecop Ka^e^pn npHKJia^Hoi MaxeMaxHKH
Hau;ioHajiBHoro xexmnnoro yniBepcHxexy
«XapKiBCBKHH nojiixexHiHHHH incxHxyx»,
flOKXOp IO.B. Mixjiin

HiBepCHxexy
O.K).3aKOBOpOXHHH


