PO3MIPHUX N1aHUro2i8 nporoHyembCsi Memo0 3HaxXO0XKEHHSI 8 HeopieHMoBaHUX epaghax MiHiMasIbHUX rnodea-
pacghig, WO € 2aMinlbMoOHO8UM UUK/IOM. 3arporioHo8aHe 3Hax00XeHHs1 CKrnadasbHUX PO3MIPHUX flaHUrz2ie
mae HacmyrHi OCHOBHI rnepegazau 8 ropigHsIHHI 3 8i0OMUMU. MPOCMOMOK KOOy8aHHS 8UXIOHOI iHghopmauii U
3anucy il y 8uxiOHi OaHi; 3MEHWEeHHsI Yacy 3Haxo0XeHHs1 cKradaslbHUX PO3MIPHUX J1aHUro2i8 3a paxyHOK
pauioHanbHOI opeaHisayji npouecy nowyKy; MPOCMOMOK0 8U3HAYEHHST 3az2allbHUX 11aHOK Yy Mpocmopos8ux
PO3MIpHUX SlaHyto2ax supoby; sukopucmaHHs1 8idoMux mMemo0die 3Hax0OKEHHSI 2aMilTlbMOHO8UX UUKIIi8 npu-
ryckae opieHmyeaHHs TaHOK KOHMypPy 3 HacmyrnHUM rowyKoM flaHytoea. Y ubomy sunadky eheKkmueHicmeb
po38'a3aHHs 3anexums He minbku 6i0 Memody rowyky, ane U ei0 opieHmauii naHoK KoHmypy. 3arnpornoHo-
8aHe pileHHs1 00380s1K€ 8U3HAYUMU efleMeHmapHi Yuknu 6e3 opieHmauji naHokx.

Knroyoei cnoea: aneopumm,bacamono3uujliHa cucmema, 2eoMempuyHa moy4HiCmb, PO3MIpHI 83ae-
MO38'A3KU, agpeaamye8aHHsl, cknadaHHs, MoOerb, eepcmam, MOOEeto8aHHs.

Zaharov M., Zaharova O. Methodology of determination of frame-clamping size chains is in the
multiposition paclaged technological systems

Work is sanctified to development of algorithm of determination of size intercommunications on the
three-dimensional model of the multiposition paclaged technological system. The frame-clamping size chains
of good appear a count in that, tops are surfaces, and ribs are sizes. The ribs of count have multipleness 1.
To every size chain a cycle answers on a column. All sizes ( except locking) can be included in one or a few
size chains, thus, on a count a cycle is set. It is possible in a column to designate ribs, that behave to the
locking sizes in size chains, in relation to that there is a just statement, that these ribs behave only to one to
the cycle. Thus it is necessary to take into account that the component links of size chains, that is included in
other size chains, can form the reserved contour only at presence of locking link. A task has, in general case
such raising. On non-orientable count, the multipleness of ribs of that equals unit, to define the fundamental
enormous amount of cycles in each of that included only on one known rib. A task of exposure of existence
is in the non-orientable columns of minimum graphs, that have a cycle, being - such cycle, if he exists

it is an important task to the theory of the graphs both from practical and from theoretical points of
view. For the decision of task to the search of frame-clamping size chains a being method is offered

in the non-orientable columns of minimum graphs, that is a cycle. The offered being of frame-clamping
size chains has next basic advantages as compared to known: by simplicity of code of initial information and
record of her in a weekend given; reduction to time of being of frame-clamping size chains is due to rational
organization of process of search; by simplicity of determination of general links in the spatial size chains of
good; use of the known methods of being of cycles the orientation of links assumes to the contour fromby the
next search of chain. In this case efficiency of decision depends not only on the method of search but also
from the orientation of links to the contour. The offered solution allows to define elementary cycles are with-
out the orientation of links.

Keywords: algorithm, multiposition system, geometrical exactness, size intercommunications, unitiza-
tions, stowages, model, machine-tool, design.
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YOK 514.18
KOHCTPYIOBAHHS MPOCTOPOBUX KPUBUX Y ®YHKL|II HATYPAIIbHOIO MAPAMETPA
HA OCHOBI KyJl OAUHUYHOI O PAIYCA

T. M. 3axapoBa, K.T.H., CYMCbK1IA HaLioOHanbHUI arpapHUin yHiBepcuTeT

Ha ocHosi po3pobrieHo20 nidxody KOHCMPYo8aHHSI MPOCMOPO8UX KpUusUX y OyHKUii HamypanbHO20
napamempa 3a 00rMoMO200 Kyri 0OUHUYHO20 padiyca ompumaHo psid KpUeUX i3 3a3HavYeHHSIM ix napamem-
PUYHUX pi8HSsIHb y (byHKUiT O08XUHU 8riacHOi Oyau. BidyanizoeaHo ompumaHi pe3ynbmamu.

Knro4voei cnosa: kpusa, HamypasnbHUU napamemp, napamempuyHi pieHsIHHS, 008xuHa dyau.

MoctaHoBKa npoGnemu. Pag npakTUYHUX | XaHiKW, sika onepye HaTypanbHUM (MpUPOAHiM) cno-

3agay TexHiyHoro xapaktepy [1, 2] noTpebye onucy
KPMBMX MapameTpuyHMMK DPIiBHAHHAMU Yy YHKLUii
HaTypanbHOro napametpy. [Jo Takux 3agay MOXHa
BigHECTW 3ajadi 3rMHaHHA NMCTOBOro Martepiany,
NMPOeKTyBaHHA poboyYnx OpraHiB CinbCbKOrocno-
AapCbKMX 3HapsaAb 3a HanepeasagaHVMy BUMOramm
JO HUX, 3agadi KiHemaTuku i gMHaMIiKM cKnagHoro
pyxy maTepianbHOI TOYKW, 3afadi TeopeTUYHOI Me-
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coOOM 3afaHHsA pyxy TOYkM Towo. [Npu HasBHOCTI
napameTpuyHUX PiBHAHb Y YHKUii HaTypanbHOro
napameTpa KpWBOi 3aBXAM MOXHAa 3HanTW ii HaTy-
panbHi PIBHAHHSA, SIKi Yy CBOK Yepry MarwTb LUMPOKe
3aCcTocyBaHHS, 30KpeMa, y AudpepeHuianbHin reo-
MeTpii. [MUTaHHSA MOXNMBOCTI 3anncy KPMBKX Yy Takin
cdopmi noTpebye BUpilIEHHS, amxke iHdopmauia 3
JaHoro npueofdy Y HaykoBin niTepaTypi € A0CUTb

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcurtety
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obMexeHolo.

AHani3 ocTtaHHix gocnigxeHb i nyonikauin.
Po3pobneHi HaykoBUsIMM CMOCOOM KOHCTPYHOBaHHSA
KpuBUX Y (PYHKUIT HaTypanbHOro napameTpy 3a [o-
NOMOrOK MNOCKMX i30METPUYHKUX ciTok [3], 3a gono-
MOrol0 CynpoBifHOro TpurpaHHuka ®dpeHe [4], Ha
noBepxHax obepTaHHa [5] TOwoO A03BOMSAIOTH pPO3-
LWMPUTK KNac KPUBUX, OMUCAHUX MapamMeTpuyHuMun
PiBHAHHAMM Yy OYHKUiT AOBXUHM BRacHoi ayrn. Oa-
HaK Ha CbOroAHIWHIN OeHb AaHe NUTaHHS He BTpa-
TWUMO aKkTyasribHOCTI.

MeTa Ta 3aBAaaHHsA focnigXeHHs. [TonoBHu-
TW KNac NPOCTOPOBUX KPUBMX Y COYHKLII HaTyparb-
HOro napameTpa HOBMMWU KPUBUMU 3a [OMOMOrOH
pO3p0obKM CNOCODY iX KOHCTPYOBAHHSA Ha OCHOBI Kyri
OAIMHWUYHOrO pagiyca.

Buknag ocHOBHOro matepiany gocrigXeH-
Hs. 3 ogHoro 60Ky Ansd NpocTOpOBOiI KPMBOI, onuca-
HOi MapamMeTpUYHUMMN PIBHAHHAMU Yy YHKUii HaTy-
panbHOr0 napameTpa, rapaHTOBaHO BUKOHYETLCH
HaCTynHa piBHICTb:

x'2+y'2+z'2=1. (1)

3 iHworo X 60Ky, OaHa TOTOXHICTb 3aBXawu
Oyde BUWKOHYBaTMCs, SKWO BKITHOYATU [ABi NEBHI
dyHKUIT a=a(s) | B=B(s), oe S — OOBXUHA AYyrn KpUBOT
(HaTypanbHuUn abo noHranbHW napameTp), Yy
HACTYNHi NapameTPUYHi PIBHAHHSA:

—r——

—1

Pwuc. KpMBa, onucaHa piBHAHHAMY (5)

BicHuk CymMcbKoro HauioHanbHOro arpapHoro yHiBepcutety

x = [cosa cos fds;
y=[cosasin B ds; (2)
z=[sino ds.

MoxigHi piBHSAHb (2) onuCylOTb KPMBY Ha Kyni
oAMHWYHOro pagiyca. Lle osHavae, WO KOXHi npo-
CTOPOBIN KPUBIN Y (PYHKLIT AOBXMHU Oyrn CTaBUTLCH
y BiANOBiAHICTb NeBHa cdepunyHa KprBa i HaBnaku.

TakMM 4YMHOM, HasIBHICTb YHKUIN a=a(s) i
B=B(s), Aki Oo3BONATL iHTErpyBaHHA Bupasis (2),
Aae 3Mory OoTpumaTtu MpOCTOPOBY KPWBY, OMNMCaHy
napameTpuyHUMK PIBHAHHAMM Y PyHKUiT HaTypanb-
Horo napameTpa. KpuBMHY X i CKpPYT KOHCTpyWnoBa-
HUX KPUBMX Yy TakoMmy BWMagKy MOXHa 3HawWTU 3a
BigoMMMK dhopmMynamu, Ski B JaHOMY BuUNagky ma-
I0Tb HACTYNMHUIN BUMMSA:

kz\/x”2+y"2+z"2 =\/a’2+ﬂ'2 cosla;  (3)
!
X

’ !

y oz
" " "
x" Yy oz
" m "
x"y" oz
o=————— =,
x”z + y”2 + Z”z

B ﬁ’(2a'2 + B cos? a)sina + (a"ﬁ'—a'ﬁ”)cosa

a?+ ﬂ’2 cos’ a
Hanpwuknag, 3agamo dyHkuii a=a(s) i = B (s)
Yy HacTynHomy BUrNA4;:
O = arccos as, 4
B =arcsinbs. (4)
MigctaHoBka (4) y (2) i nopanbwe iHTe-
rpyBaHHsi YTBOPEHUX BMpasiB AaloTb 3MOry oTpuma-
TM napamMeTpuyHi PiBHAHHA NPOCTOPOBOI KPUBOI Y
OYHKLUIT HaTypanbLHOro napameTpa:

2
_a!l—b232 !/
3b2
y:abs3 /3,
. aS\II—azs2 +arcsin as

2a

>

(5)

MpaBunbHICTb OTPMMaHMX pe3ynbTaTiB
NiaTBEpAXYETHCS BUKOHAHHAM PiBHOCTI (1).

OundepeHuitoBaHHAM yHKUin (4) Ta nigcta-
HOBKOIO 3HaMAeHUX NoxiaHux y popmynu (3) MoxHa
OTpUMaTK BUPa3WN KPUBUHWU i CKPYTY YTBOPEHOT Kpu-
BOi. Y [OaHin cTaTTi BOHM He HaBOAATbCA, TakK SAK
MaloTb AOCUTb FPOMI3OKUIA BUrNAL,.

KoHcTpyiioBaHa KpvBa Ta Ti Mpoekuisi Ha ropu-
30HTanbHy MMOLIMHY HAaBEAEHI Ha PUCYHKY.

Y Tabnuui HaBedeHO iHLWWI KpMBi, OTpMMaHi 3a
[JOMOMOroK0 3anpornoHOBaHOro MiaxoAy, ANA Pi3HUX
BMpasiB PyHKUin a=a(s) Ta B=B (s). Takox y Tabnuui
npuBeaeHO napaMeTpuyHi PIBHAHHA Yy OYHKUiT HaTY-
panbHOro napameTpa OTPUMaHUX KPUBKX.
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Tabnuus 1

IMpocTopoBi KpMBI, onucaHi NapaMeTpUYHUMK PIBHAHHAMM Y OYHKUIT HAaTyparnbHOro napameTpa,
OTPVMaHi 3a JOMOMOroK 3anponNoOHOBAHOro Migxoay

[MapameTpuyHi piBHAHHSA KPMBOI Y dOYHKUiT HaTypanbsHOro

KprBa B akCOHOMETPUYHI NpoekLuii

Ne napameTpa
a=a(s), p=P(s) MpoeKLiist Ha ropU3oHTarbHY MMOLLMHY
AN -
{5 cos( ﬁj +cos ln abs )+ 2 sin(ln abs? )} T [t
b — [ I B
[5 sm( a j +sin|ln abs ) os(ln abs? )} [ \ I
| [
1 z= —[sin lnbs)— cos(ln bs)] ] S
2 '
L L \_____ﬂ_____
——
=Inas, \
B =Inbs ‘/\
T
<] J;_ I
71n1+a252 THHHE
- Zta ’ T ! "j 1
)= arctgas 1 x zh‘
a f HLL
2 z:\/1+a22/a Zn F
z [ -+
AT
.-'/' .
o =arctgas,
S =arcctgas .
N
/
2 Py
x = ——[2cos(Inbs)+sin(Inbs)], //
| =]
2 -i—_/ L
as .
y =——[2sin(Inbs) - cos(Inbs)}, / =] e
5 V4 - P
3 as\1—a’s* +arcsinas /Z—_‘f’#
zZ = /
2a H__f—f// /
o = arccosas, _,,ef’/
ﬁ = Inbs . __,.---"'EJJ
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npodosx. mabin. 1

: .
X=— [COS bs + bssin bs]’
b2
a .
. _2[51an —bs cosbsl
b
asm +arcsinas
z=
2a
4
o =arccosas,
B =bs
P
22_\_ .—o—'—'/
< T .—o—"/
H\\h\-\_‘—; _,—'—"/
1
N
Ny
| . A
e (a coshs + bsin bs) =
x: .. [y
2 > ’ -
a“+b o
¢ (asinbs —bcosbs) a2
= s N ———
a’+p? :S—_d—fﬂ; .
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— A
F
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BucHoBKM Ta nepcnekTUBU NoAanbLWUX | HUX Y TakoMmy Burnsgi. [Jo Toro X HaBegeHi y crarTi
pocnigaxeHb.Po3pobneHnin niaxig Ta oTpuMaHi 3a | KpuBi He BUYepnyTb (OPMOTBOPYI MOXIMBOCTI
MNoro OOMOMOroK KpuBI Yy HaTypanbHin napameTpu- | 3anpornoHOBaHOro nigxoay.
3auil 4O3BONAOTE PO3LWIMPUTU KNac KpMBUX, onuca-
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3axapoea T.H. KoncmpyupoeaHue npocmpaHCMEEeHHbIX KpuebiX 8 (BYHKUUU HamypasibHO20
napamempa Ha ocHoee cghepbl eQUHUYHO20 paduyca

Ha ocHose pa3spabomaHHO20 nodxoda KOHCMpYyupoeaHUsl NpoCmMpaHCMeEeHHbIX KpUusbiX 8 hyHKUUU
HamyparsbHO20 napamempa ¢ rMoMowbio cgpepbl eOUHUYHO20 paduyca Mosly4eHOo ps0 KpUebIX C yKazaHUuem
UX napamempu4ecKkux ypasHeHuUl 6 byHKuuu OnuHbl cobcmeeHHoU Oyau. BusyanusupogaHo rnosny4yeHHble
pe3ynbmamebl.

Knro4deenble crioea: Kpusasi, HamypalsbHbil napamemp, napamempu4yeckue ypasHeHusi, OnuHa dyau.
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Zakharova T. Constructing of spatial curves in the function of natural parameter on basis of
sphere of single radius

A lot of practical technical problems require the curves, which can be described by the parametrical
equations in the function of natural parameter. These problems include the problem of bending of the sheet
material, constructing of agricultural tools by the predetermined requirements, tasks of kinematics and dy-
namics of complex motion of a point, theoretical mechanics problems that operates of natural way of setting
of point motion and so on. In this case, you can always find the natural equation of curves, which has a wide
practical application in particular in differential geometry. Scientists developed methods of constructing
curves in the function of the natural parameter by using the flat isometric grids, with accompanying Frenet-
Serret formulas, on the surfaces of rotation and so on. These methods can extend the class of curves, which
can be described by the parametric equations in the function of the length of own arc. In the article the row of
curves with it's parametrical equations in the function of length of own arc is got on the basis of the devel-
oped method of constructing of spatial curves in the function of natural parameter by the sphere of single
radius. Each spatial curve in the function of length of own arc is associated with a certain spherical curve and
vice versa. The got in the article results are visualized. In the article parametric equations in the function of
the natural parameter of the formed curves, their image in axonometric projection and projection on a hori-
zontal plane are shown. Natural equation of the curve is not given because they are so large as the expres-
sion of curvature and twisting of got curves.The developed approach and curves which can be described by
the parametrical equations in the function of natural parameter are created by using of it can extend the
class of curves described in this form. Also curves which are found in this article do not exhaust the possibili-
ties of shaping of the proposed approach.

Keywords: curve, natural parameter, parametrical equations, length of arc.

[aTta HagxomkeHHsa oo peaakuii: 12.02.2016
PeseH3eHT: A4.T.H., npod. ToniniH .€.

YOK 378
OCOBJIMBOCTI OPIAHI3ALIT CAMOCTIMHOI POEOTU IHO3EMHUX CTYAEHTIB
NP BUBYEHHI MATEMATUKU HA NIAroToB4YOMY BIAAOINEHHI

K. M. Hekncnux, K.d.-M.H., AOLEHT
A. b. BatanoBa, cT. BMKnagau
CyMCbKkuin HauioHanNbHWI arpapHUin yHiBepcuTeT

Posansidarombcsi ocobriugocmi opeaHizauii camocmitiHoi pobomu iHo3eMHuUx cmydeHmie rpu eug4yeH-
Hi Mamemamukurnio Yac 008y3i8CbKOI MiG20moBKU, 8paxo8y4U Cy4YyacHi 6UMoO2U ma yMo8U Hag4YaHHSs, Me-
modu ii echbekmueHoi opeaHisauj.

Knroyoei cnoea: camocmilina poboma, Mamemamuka, iHo3eMHi cmydeHmu, nideomoegye 8i0dineHHs.

AHani3 ocTtaHHix gocnigxeHb i nyonikauin.
B ocTaHHin yac npobrnema opraHisaiii camocTilHOi
pobOTU CTYAEHTIB y NpoLeci HaBYaHHA Ta OKpeMi i
acnekTun Bce Ginblle 3BepTatoTh Ha cebe yBary yye-
HUX: negaroris, MNCUXOMOriB, MeToauCTIB. Y npausx
B.K. Bypska, M.O. Oanunosa, b.[. €Ecwunosa,
J1.B. XKapoea, |.A. JlepHepa, T1.I. NigkacucToro,
0.4. CaByeHkKo Ta iH. NogaeTbCca po3rnsa caMocCTin-
HOi po0OTU Ha TEOPETUYHOMY I METOLONOMYHOMY
piBHAX. YNpaBniHHA CaMOCTIAHOK pobOTO CTyAEH-
TiB y No3aayOuMTOPHMI Yac BUCBITNIEHO B poboTax
J1.B. Knumenko, B.l. lUnak Ta iH. Y gocnimkeHHsAX
.O. MuTeubkoi, J1.I. 3askiHa po3rnsgaeTbcs BUKO-
pUCTaHHS CUCTEMHOrO Niaxody B opradisauii camoc-
TiHOI pobotn ctygeHTiB. CamocTiiHa poboTta B
yMOBax OCOBUCTICHO OPIEHTOBAHOIO HABYaHHSA PO3r-
naganaca B npauax B.B. Jlyuenko, M.l. Cnyoga,
M.I". Yobitbko, O.M. AkyboBcekoi Ta iH. Okpemi nig-
XoOM OO0 opraHisauii camocTiiHOI poO0oTK CTyAeHTIB
BigoOpaeHi B pocrnigkeHHsax C. ApXxaHrenbCbKoro,
HO. BabaHCBKOro M iHWNX yYeHuX.

HesBaxatun Ha 3Ha4yHy KinbkicTb gocni-

BicHuk CymMcbKoro HauioHanbHOro arpapHoro yHiBepcutety

OXeHb, NMPUCBSAYEHUX OpraHisauii CTyAeHTCbKoI ca-
MOCTIiHOI poboTu, npobnema opraHisadii camocTin-
HOi poOOTWN IHO3EMHUX CTYAEHTIB Mi4 Yac AOBY3iBCb-
KOI MigroToBKW, 30Kpema B MpoLeCi BUBYEHHHA mMaTe-
MaTUKW, 3anULAETbCa HeOoCTaTHbO PO3pobMEeHO
Ta notpebye noganbLoro AOCNIMKEHHS.
MocTtaHOBKa Npo6nemu y 3arasibHOMy BU-
rnagi. OcHoBHa 3agadva BULLOI OCBiTM Monisirae B
ToMy, WOO He TiNbKM HagaTW CTYOAEHTY HeoOXxigHy
KiNbKiCTb  (byHAAMeHTanbHMX Ta  npodecinHuX
3HaHb, @ W HaBYUTM ManbyTHLOro daxisusi camoc-
TiIHO | TBOpYO BWpiWYyBaTK Oyab-AKi peanbHi Npak-
TWYHIi, npodpecintHi, iHHOBaUiHIi npobnemun Ta 3a-
BAaHHS; BUXOBATK BUCOKOOCBIYEHY aKTUBHY 0cobMC-
TiCTb, 34aTHY [0 CaMOOCBITU Ta CamMOPO3BUTKY,
CMPOMOXHY MOCTIMHO BAOCKOHAMNBATU CBOI HaBU4-
kn. CyvacHun baxiBeupb NoBuMHEH 060B’sI3KOBO ByTn
rotoBumMm dpopmynoBaTu npobnemy, aHanisyBatu
Wnsxm i po3B’A3aHHS, 3HAXOAWUTM ONMTUMAanNbHWUN
pesynbTaTt Ta 4OBOAUTU NOrO NpaBurbHICTb. PO3B's-
3aHHA Uiel 3agadi He 3aBXXAW MOXXIMBO TiNbKU LLSIS-
XOM nepefadi 3HaHb Yy roTOBOMY BUIMAAI Bid BUKNa-
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