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AHoTauis

Mera gocnig)xxeHHs1 - PO3pPO6/IeHHS YAOCKOHA/IeHOro MeToAy BU3HaYEHHSI aCUMETPUYHOI HaBaH-
Ta>XeHOCTI Ta MILJHOCTI PaMHOI KOHCTPYKLII 3 BUKOPUCTaHHIM METOLIB CXeMaTM30BaHUX Alarpam, Lo
JAOMOMOXKE CYTTEBO 3HU3UTH BUTPATH MPaLi g 4ac PO3PaxyHKIB Ta aBTOMAaTMU3yBaTHU OCTAHHI.

Metoan gocnigxeHHs. Y pob60TI BUKOPUCTAHI METOAM TEOPIT MPYXHOIro Tifa, ke He AeOpPMYyETHCS
Ta 06YMC/IIOBAIbHOIO EKCIIEPUMEHTY, & TAKOXK €/IeMEHTH TeOoPIi HAKOMMYEHHST BTOMHUX PYVHYBAHb.

Pe3ynbTatn gocaigxeHHs. [1ig 4ac JOCIAXEHHS BTOMHOI MILHOCTI pamMu yHIBEPCasibHOI 3e€pHOTY-
koBOI ciBasikvi ASTRA 4 Premium HeobxigHO 6yJ/10 BU3HAYUTM BTOMHI XapPaKTEPUCTUKM A1 MOXKIINBO
OI/1bLLIOrO YMcaa il JiISHOK Ha O4HOMY €K3eMr/iapl BUnpobyBaHOI KOHCTPYKLII. ToMy 6yB 3aCTOCOBaHMM
MeToA CTYreHeBOro rigBULLIEHHS HalpPyXeHb. EKCriepuMeHTasibHe AOC/IAKEHHS HABaHTa)XKeHOCTI pamMiu
6710 BUKOHAHO METO4OM TeH30OMETPYBAHHS SIK B €KCIJ1yaTaliviHUX, TakK | B TPAHCMIOPTHMX YMOBAX.

Jlocsiig>KeHHS rnpoBOANIINCS HA TPbOX PEXMMAX: IMITaLiS CIBOM, MOBOPOTM [ nepei3guv Ha rnosie 3 rig-
HATUMU COLLUHUKAMM, TPAHCMOPTYBAHHS JOPOIrOK moraHoi skocTti. CTaTUCTMyHa 06p0bKa TeH30rpPaMm
poBOAMIACS CUCTEMATM3ALIIEID 38 PO3MAXOM 3 OAHOYACHUM MPUBEAEHHSIM LMKJIIIB €KCI/1yaTaliviHuX
HarpyxeHb 3 PI3HOK aCUMETPIEID 4O CUMETPUYHOIro LUMKJ/Y. [ToOrnoHoOBaHWM criocié rnpouBeneHHs 3aCHO-
BaHWM Ha 3aCTOCYBAHHI CXeMaTM30BaHOI fgiarpamMuy BTOMHOI MILJHOCTI B KOOPAMHATaX «CepenHeE | aMri-
JITYAHE HAMpyXXeHHSs». [baHn4YHa KpurBa nepenbadyaeTbCs 3aMIHEHOK Ha MPSIMY, SKa MPOXOANThL Yepe3
rPAHNLIKO BTOMU JISISTHKU PAMU, Y CUMETPUYHOMY LMK Yepe3 rPaHMLtO MiLJHOCTI.

38 KOXXHOM MOTOYHOK MaPOK MAKCUMAJIbHUX | MIHIMA/IbHUX 3HAYEHb HAMpyXeHb, SKi OAHO3Ha4YHO
BU3HAYaKOTh COOOK cepenHE v aMriiTyagHe 3HAYEHHS HariBLUMKIY, MigPaxoBYyETHCS MOTOYHE 3HAYEHHS
Koe@illEHTa YYT/IMBOCTI AIJIAHKM pPamMu 4O acCuMeTpii ymksay. [ToTiM 064YuC/IFOETLCS NMPUBeAeHa 4O CUMe-
TPUYHOIrO LUMKJIIY aMriJliTyAa HarniBUMKIY. Tak BUXOANTE ANCKPRETHMU pO3r104i/1 aMraiTyd, MonBeaeHmMX 4o
CUMETPUYHOIO LINKITY.

BUCHOBKMU. Yepe3 He3HaUHI pO36IXHOCTI B rPaHULISIX BTOMM, MigPaxoBaHMX 3a 3arpornoHOBaHMM Me-
TOA4OM | 3@ MeTogoM JIoKaTi, MPONOHYETECS BUKOPUCTOBYBATU MNEPLLUMN METOL, K MEHLL TRYAOMICTKUM |
SIK TaKuu, SIKUM MOXKHa@ aBTOMAaTU3yBaTU 3 BUKOPUCTaHHSIM [1K.

Knro4oBi crnoBa: acMeTpuYHE HaBaAHTAa)XKEHHS, BTOMHE Py ViIHYBaHHS, KpvBa Beriiepa, metosn JIoKaTi,
rPaHNLss BTOMU, pamMa CiBaJIKu
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ITocTtanoBka mpodaemmn. Pama sK eHep-
FeTUYHOro 3acol0y, TaK 1 CiIbChbKOIOCHO-
JApChbKUX MaIlMH SBJISIE COOOI CKJIAaHY
MMPOCTOPOBY KOHCTPYKLil0. BomHouac pama
— IigcucTeMa 1ue OUTbII CKJIaJgHOI AWMHAMIid-
HOI CUCTEMMU, a CaM€ CLIbChbKOTOCIIOapPChKO1L
MalllMHU, sIKa Tpal€e B yMOBaxX AOPIr i mo-
JIiB 3 BUITAAKOBUMM Mikpornpodiisimu. Tomy
HAMpYy>XeHUI CTaH paMuy 3aJIeXXKUTh HE TiJlb-
KM BiJ 11 KOHCTPYKIil 1 B3aEMO/Iil 3 IHIIUMU
eJIEeMEHTaMU MalllMHU, aJie W BiJ peXuMiB
Ta YMOB BUKOPHUCTaHHSI ocTaHHiX. [loTenep
CKJIaJIHA HAyKOBO-T€XHIYHaA 3agaya OLIIHKU
JIOBTOBIYHOCTI paM Ha CTajil MPOeKTyBaHHS
BUpillleHa He MOBHicTIO. OTXe, po3po0eH-
HS METOMIB aHaJlidy MILHOCTI KOHCTPYKILIiA
paM MallWH 115 3a0e3MeUyeHHs] BUMOT 10 iX-
HbOI METAJIOEMHOCTI 1 JOBFOBIYHOCTI € aKTy-
aJIbHUM 3aBIAaHHSIM.

AHami3 OCTaHHIX IOCTiIKeHb i myOJika-
wiii. Ilig yac moCHiIKeHHS MILTHOCTI HECHUX
CUCTEM CUIbCHKOTOCIIOJAPChKUX MAIlWH, SIKi
MpaLoTh, K MPaBUIO, B YMOBAaX HeCTalli-
OHApHUX pEeXMUMIB HaBaHTaxkeHHs [1 — 3],
LLIMPOKOTO MOIIUPEHHSI HA0YB CTATUCTUYHUIA
aHaJIi3 HAaBAHTAXXEHOCTI 3 MO3MIIil JIIHIAHOTO
HAKOMWYEHHSI BTOMHUX MOLUKOMXEHb 1 Mif-
paxyHOK 3ariaciB MiIITHOCTI 10 BTOMM, 11O BU-
kiageHo B npaugx C. B. CepeHceHa i ¥ioro
mkoiau [4 — 6]. OgHak, 1eil MeTo BUMAarae
MPOBEAEHHS 3HAYHOI cepii BUIpOOyBaHb i
nepeadavae cepio3Hi BUTpATU Ipalli Ha 00-
pOOKY OTpMMAaHUX PE3YJIbTATIB.

Mera i moctaHoBKa 3aaay J0CJIiIKEHHS.
MeTor AOCTIIKEHHSI € PO3pOOJICHHS YI0-
CKOHQJICHOTO METOJIYy BM3HAUYEHHSI acuMe-
TPUYHOI HABAHTAXXEHOCTI Ta MILIHOCTI paM-
HOI KOHCTPYKIIil 3 BUKOPUCTAHHSIM METO/IIiB
CXEMaTU30BaHMX JiarpaM, 110 JOIOMOXE
CYTTEBO 3HU3UTH BUTPATHU IIpalli Y po3paxyH-
Kax Ta aBTOMAaTU3yBaTU OCTaHHI.

Buxkinan ocnoBHoro marepiany. KoedilieHT
3amnacy MIiIHOCTI Y CUMETPUYHOMY LIMKJII Ha-
BaHTAaXXEHHSI BUPAXXAEThCS 3aJIEXKHICTIO [6]:

(o2
n_, =2k (1)

(o}

€eK6
lie O, — TpaHWLsd BTOMU AUITHKH (T1epe-
TUHY) KOHCTPYKIIii; 0, — €KBiBaJIEHTHA aMII-
JIiTyaa, sIKa XapakTepu3ye co0O00 eKCIuTyaTa-
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LIMHY HABAHTAXXEHICTb TI€l XX TUISTHKU.

ITig yac gocigKeHHsI BTOMHOI MillHOCTi
paMy yHIBEpCaJIbHOI 3€PHOTYKOBOI CIBAJIKM
ASTRA 4 Premium HeoOxinHO Oyi10 BU3Ha-
YUTU BTOMHI XapaKTEPUCTUKHU IJISI MOXJIUBO
OibIIOro 4ymciaa il AiITHOK Ha OJHOMY €K-
3eMIUISpI BUIIPOOYBaHOI KOHCTPYKIii. Tomy
OyB 3aCTOCOBAaHMII METOHA CTYIIEHEBOro Miji-
BUILICHHST HAIPYXXEHb.

KoHcTpyKilist mpy 1IbOMY BUITPOOOBYETh-
Csl B TAKUI CITOCIO: TIOYMHAKOYX 3 HAMIPYXKEH-
H$I, SIK€ CBiIOMO HMXKY€ I'paHMIIi BUTPUBAIO-
CTI paMa MiAJA€ETHCSA 3MIHHUM Harpy>KeHUsIM,
SIK1 TOCJIZOBHO 3pOCTalOTh y 4aci, 1 J10BO-
IUTbCS N0 pyhiHyBaHHS. s HaOmmKeH-
HsI BY3JIOBUX HaBaHTaXX€Hb 10 peaJibHUX, a,
OTXe, 1 IJIS BIATBOPEHHS €KCIUTyaTaliiiHOI
(opMU KOJMMBaHb, CTEHIOBI BUIIPOOYBaHHSI
BTOMHOI MIIIHOCTI paMM CiBaJKM TTPOBOAU-
JIMCH 13 3aKpIiMJIeHUM Ha Hiil OyHKEepOM.

['panuig BroMu O |, NUISTHKA paM¥ BU-
3HAYAETHCY 3 YpaxyBaHHSM BIUIMBY HAaKOMMU-
YeHHsSI BTOMHHUX IIOIIKOJXE€Hb 3a KyMYJIs-
TUBHOIO TiItore3010 [6]:

k
i:
2y =

A€ n, — YMCJIO LMKIIB HampyXeHb, Bil-
TBOPEHUX 3a aMIUITyau 0, N, — 4uCIO M-
KJIiB HAIIPYy>k€Hb, BiITBOPEHMUX 3a aMILTITYIU
O, TCJIs SIKOTO HACTA€ BTOMHE PYWHYBaHHS
L€l OUISTHKU paMu; a — BeJIWYMHA, sSIKa BU-
3HAYAETHCS BJIACTUBOCTSIMM METaIy i PexKu-
MOM 3MiHHOI 3aBaHTaXXeHOCTI; kK — KiJIbKiCTh
MOIIKOIXE€Hb, BMKIMKAHUX LHUM LIMKIOM
Hampy>XeHb.

I'panuist BUTpUBAIOCTI MEeBHOI JAUISTHKU
pamMu 3 ypaxyBaHHSM (2) i CTEIeHEBOro 3a-
KOHY Yy BUTJISIL

(2)

(3)

BUpPaXKamTbcs (pOpMyJIOI0:
o"N, =c"|,N, = const, )

Je m — TOKa3HUK CTyNeHs Kpu-
Boi Bemnepa (wig craneBUX KOHCTPYKILii
m =< 12; BeJnunHa m = 8 BIAMNOBIJA€E cTaji 3
o, = 2400 kr/cM?, BenmuuHa m = 6 — cra-
ai 3 o, = 4000 kr/cm?); N, — 6a3oBe uuc-

m
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JIO UMKIIB; O, — aMIUTITya HalpyXeHb
i-ro eTamy BUIIPOOYBaHb, MpUBEIECHA A0

Ta6nuua 1 - NpPaHULUA BTOMU BiNAHOK (MepeTUHIB)

paMu, BU3HaUYeHa pisHUMU MeToAaMMU

CUMETPUYHOIO NIUKIY, n, — KUIBKICTb MpaHMUA BTOMU MpaHuus BTOMU
LMKIIIB HaNpYXeHb, .CHpI/II7IH${TI/IX KOH- ., KF/CM? Ne ne- 0., KF/CM?
CTPYKIL€IO T/l 4ac /-0 eTarny BUIPO- |Mnepe- (33 ghop- [ 3a Me- | pepizy | 3a dop- | 3a me-
OyBaHb. PI3Y | mynoio | Topom Mynolo | Topom
Jlna BU3HAYEHHA BCiX 3HAYEHb O, (5) [ JNlokari ) Nokari
3HAUYEHHS m OyJI0 NMPUIHITO PiBHUM 9. 1 60 60 8 110 110
Toni %a ~1 i 2 263 | 260 9 562 560
3 131 130 10 538 -
4 133 130 n 318 -
3) | 5 310 310 12 448 -
) 6 322 320 13 313 -
[TpuBeaeHHS aMmIUTITY Hampy>KeHb 7 60 60 14 620 _

JI0 CUMETPUYHOTO LIMKJITY 30IMCHIOEThCS
3a GOPMYJIOIO:

0; =04 T W50 (6)

e O, — aMIUNTyAHE 3HAYE€HHS LIMKIY
[-ro eramy BMIPOOYBaHHSI HiISHKUA paMu;
O, — CEePEIHE 3HAYCHHS LIMKITY TI€l XK ALISH-
KWU; qui - Koe(diliEHT YyTJIMBOCTI MeTajy A0
acUMETpIil LUKITY.

J1st eKcnepuMEHTaJbHOTO BM3HAYEHHS
rpaHull BUTPUBAIOCTI BUIIPOOYBAHHSIM OJ-
HOIro 3pa3Kka IEBHMII IHTepeC NpeacTaBIISIE
MeTol, 3amponoHoBaHuii Jlokari [5, 6]. Ha
pucyHKy 1 mokasaHi Bci moOymaoBH, IOB’S-
3aHi 3 BU3HAYEHHSM TI'paHUIi BTOMU 3a LIUM
METOJIOM I ONHi€l 3 AUISHOK 3aIHbOTO
Opyca paMu CiBaJIKU.

G, = 360 xe/ea’ Inn,

<_| 107

25 | |

3,302%
25

—o

450 490500 550560 600 650

0,217

400 700 G, G,, ke/ca’

PucyHoK 1 - MpadiuHi NnobynoBKn, SKi MOACHIOOTb
BM3HAYEHHSA rpaHuLLi BTOMU OiNaHKU (MepeTuHy)
pamun 3a MmeTogoM JlokarTi [5, 6]

VY T1abmuui 1 HaBeaeHi rpaHulli BTOMMU i-
JISTHKM (TepeTUHY) paMu, IigpaxoBaHi 3a (op-
MyJioro (5) i BU3Ha4eHi 3a Metogom Jlokari.

ExcnepuMeHTanbHe AOCHIIKEHHS Ha-
BaHTAXXEHOCTi pamMu OyJIO BUKOHAHO METO-
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JOM TEH30METPYBaHHS $SIK B €KCILTyaTalliil-
HUX, TaK i B TPAaHCOOPTHUX YMOBAX.

JocnimKeHHsI TPpOBOAWIIMCS Ha TPbOX
peXumax:

1) imiTawist ciBOM 3 Barowo Oajacty B OyH-
kepi 500 kr mig yac 3ariaMbeHHsT COLHMKIB Ha
rmouHy 10 cM Ha mBHUAKOCTI 7,76 KM/TOLI.;

2) TIOBOPOTH 1 Mepei3au Ha IoJie 3 MiaHsI-
TUMM COLIHUKAMU 3 Barow 0ajgacTy B OyHKe-
pi 500 Kr i 3i mBUAKicTIO 7,76 KM/TOI.;

3) TpaHCIOPTYBaHHSI JOPOrol0 ITOTaHOI
SIKOCTi 3 Baroro 0ajacty B OyHkKepi 250 Kr i 3i
WBUAKICTIO 9,9 kM/TOM.

CratucTyHa 00pobOKa TeH30rpaMM Mpo-
BOAMJIACS CUCTEMATHU3alli€l0 3a PO3MaxoM 3
OJHOYACHUM MPUBEACHHSM LUKIIIB €KCILIy-
aTalifHUX HATIPY>XEHb 3 PI3HOI aCUMETPIEIO
J0 CUMETPUYHOIO LIMKITY.

[TponnoHoBaHMA crocidO MpUBeAECHHS 3a-
CHOBAHUI Ha 3aCTOCYBaHHI CXeMaTH30BaHOIL
JiarpaMyM BTOMHOI MIITHOCTI B KOOpJAMHATax
«CepeIHE W aMILITYAHE HAIPYy>KEHHS».

I'pannyHa KpuBa mnependavyaeTbcsl 3aMi-
HEHOIO Ha MpsIMY, sIKa IPOXOJIUTh Uyepes3 rpa-
HULIO BTOMU AUISHKU paMy, Y CUMETPUYHO-
My LUK O, 4epe3 TPaHMIII0 MILIHOCTI O,
(puc. 2).

AJITOPUTM TIpUBENCHHS IIOJISITA€E B Ta-
KOMY. 3a KOXHOI0 MOTOYHOIO Mapol Mak-
CUMaJIbHUX 1 MiHIMaJIbHUX 3HAYEHb HAIpPy-
K€Hb, SKi OJIHO3HAYHO BHM3HAYalOThb COOOIO
CepelHE i aMIUIITyIHE 3HAYEHHS HaIliBLM-
KJIy, MiZPpaxoBYETbCsI MOTOYHE 3HAYCHHS
(koeilliEHT YYTAMBOCTI AUITHKWA paMu 10
acuMeTpil HUKIy) 3a (opMyJIOH0:

Bunyck
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a ne o, — aMILIITy1a
HamnpyXeHHs, IpuBe-
JIEHOTO 0 CUMETPUY-
HOMY [MKIIy J-OTO

Kjacy; n, — KUJIBKICTD
. LMKIIB aMIUIITYAn O
5 o o m = 9 — NOKa3HUK
%} go & CTYIIEHS KpI/IB701 Ben-
3| * nepa; N, = 107 — Gasa
L N o BUNpPOOYBaHb;, [ —
| 6| | 8 o KUTBKICTb CHMETPHYIHNX

I b 450 L o, o Jou[o g LIMKJIB, IO SIKUX TIpH-

Cn1CoPmPnOms Oz S, O, BCICHI HaAIIPY>KCHH!I.

3amac MIIIHOCTI 3a
PUCyHOK 2 - [1oBHa giarpama BTOMHOI MILUHOCTI AiNnaHKu (NepeTuHy) pamm 3i BTOMOIO (y CUMETPUY-
CXeMOI0, AKa MOSICHIOE MeTop, MPUBEAEHHS aCUMETPUYHOIO HaBaHTaXkeHHs A0 HOMY LIUKJIi) JUTSTHKUA
CUMETPUYHOTO LMKITY KOHCTPYKUIi 7, 3a (1),
0y, 3 ypaxyBaHHsM (5) i
v,= . (7) (8), BUpaXka€eThcs TaK:

0-6 - Gm'

1
[Totim 3a dopmysoro (6) 0OUMCITIOETHCS
IIpUBEACHA 1O CUMECTPUYHOI'O LIUKITY aMILIi-

Tyda HaMiBLAKITY. )
Tak BUXOAUTb AUCKPETHUN PO3MOILT
aMIUTITYll, TPUBEACHUX 10 CUMETPUUYHOTO

uukiy (puc. 3). Ak BugHO 3 (9), 1|, He 3aIEXUTH Bix N,

P 3amnacu MilIHOCTI, Migpaxo-

j | BaHi 3a (9) w1g onHOro 3 mepe-

""" r—‘\ B R TUHIB pamMu 3a m = 6, m = 9 i

m = 12 BiINOBIAHO JIOPiBHIO-
10Th 2,62; 2,57 i 2,51.
BucHoBku. Yepe3 He3Hau-
HI PO30IKHOCTI B TpPaHMIISIX
‘ . . ‘ | BTOMM, ITipaxoBaHUX 3a (op-
G R B mysoto (5) i 3a meromom Jlo-

— 3 Karti (Taba. 1), MpOIOHYETHCS
0 40 80 120 160 200 240 280 320 360 400 440 N BYKOPUCTOBYBATH Hepuinii

1 - iMiTawnia ciBbu; 2 - NOBOPOTU | Mepei3am Ha nose 3 NigHaTMMmM -~ METOH, dK MCHII prI[OMiCTKI/II?’I
COLLUHMKaMU; 3 - TPAHCMOPTYBaHHA AOPOroK MOraHo! AKOCTI 1 IK TaKui, IKWA MOXHa aBTO-
PucyHoK 3 - [MoniroH po3noainy amnaiTy4 HanpyXeHb, npyeeeHnx MaTU3YBATU 3 BUKOPUCTAHHAM
[10 CUMETPUYHOMO LIMKITY AiNsHKM (MepeTuHy) 3agHboro 6pyca pamu, TTK.
BiAMOBIOHO OO PEXMMIB BUNPOOYBaHHSA
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Summary

The Purpose of the study is to develop an improved method for determining the asymmetric

loading and strength of a frame structure using the methods of diagrammatic diagrams, which will
significantly reduce labor costs in the calculations and automate them.

Research methods. The methods of the theory of an elastic deformable body and a computational
experiment, as well as elements of the theory of accumulation of fatigue fractures are used in the work.

The results of the study. When studying the fatigue strength of the frame of the ASTRA 4 Premium
universal grain-seeder seeder, it was necessary to determine the fatigue characteristics for the largest
possible number of its sections on one instance of the tested design. Therefore, the method of stepwise
increase in voltage was applied. An experimental study of the frame loading was carried out by the
method of strain gauging both in operational and in transport conditions.

Studies were carried out in three modes: imitation of sowing, turns and crossings to the field with
openers raised, poor quality road transportation. Statistical processing of tensograms was carried out
by systematization on a scale with simultaneous reduction of operating stress cycles with different
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asymmetries to a symmetric cycle. The proposed reduction method is based on the use of a schematic
diagram of fatigue strength in the coordinates «average and amplitude stress». The limit curve is
supposed to be replaced by a straight line passing through the fatigue border of the frame section,
with a symmetrical cycle through the tensile strength.

For each current pair of maximum and minimum voltage values, which uniquely determine the
average and amplitude values of the half-cycle, the current value of the coefficient of sensitivity of
the frame section to the cycle asymmetry is calculated. Then the half-cycle amplitude reduced to a
symmetric cycle is calculated. Thus, a discrete distribution of amplitudes reduced to a symmetric cycle
is obtained.

Conclusions. Due to insignificant differences in the limits of fatigue, calculated by the proposed
method and by the Lokati method, it is proposed to use the first method, which is less time-consuming
and as such, which can be automated using a PC.

Keywords: asymmetric loads, fatigue failure, Weller curve, Lokati method, fatigue limit, seeder
frame.
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AHHOTauNs

Llenib nccnenoBaHunsl - PaspaboTKa yCOBEPLLEHCTBOBAHHOIO METoAAa OrpeaesIeHUs aCUMMETPUYHOM
Harpy»XeHHOCTU U MPOYHOCTH PAMHOM KOHCTRYKLMNU C MCIMO/Ib30BAHMEM METOAOB CXeMaTU3NPOBAHHbIX
ANarpamMM, 4To MO3BOJIAT CYLLECTBEHHO CHU3UTL 3aTPAaThbl TRYAA MPv pacyeTax u aBTOMaTU3MPOBAaTh 10~
cneqHue,

Meroabl nccnegoBaHusl. B pabore 1Criosib30BaHbl METOAbI TEOPMMN YIIPYroro Hege@opMuUpyemMoro
T€/1@ U BbIYUCIINTE/IBHOIO IKCMIEPUMEHTA, @ TaKXKe I/IEMEHTbI TEOPUMN HAKOIMJ/IEHUS YCTa/IOCTHbBIX Pa3py-
LUEHUH.

Pe3ynbratbl nccnegoBaHni. 1oy MCCaenoBaHuM YCTa/IOCTHOM MPOYHOCTU pPaMbl YHUBEPCASIbHOM
3epHoTykoBov cesisikn ASTRA 4 Premium HeobxogmmMo 6b1/10 OrpenesinThb YCTa/lIOCTHbIE XapPaKTEPUCTUKN
/151 BO3MOXKHO OOJIbLLIErO YMC/Ia €€ YHAaCTKOB Ha O4HOM SK3EMII/ISPEe UCTbITAHHOM KOHCTRYKLMM. [103TO-
My OblJT [IPUMEHEH METOL CTYNeHYaTOro rMOBbILLEHUS HAMPSIMKEHUN. DKCrIepUMeHTaIbHOe MCC1e40BaHMe
Harpy»>XeHHOCTH pambl 6bl/10 BbIOJIHEHO METOAOM TEH30METPUPOBAHNS KaK B IKCI/1YaTaLMOHHbIX, TaK U
B TPAHCMNOPTHbIX Y C/IOBUSIX.

1 TeXHIKO-TeXHONOriYHi acNeKTU PO3BUTKY Ta BUNPOGYBaHHSA HOBOI TEXHIKKN Bunyck
6 i TexHonorin gnsa cinbCbKoro rocnogapcTea YKpaiHu 26 (40)
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VccrnenoBaHMs MpOBOAMIMCE Ha TPEX PEXUMAX. UMUTALIMS CEBa,; NMOBOPOThI 1 nepee3sl Ha MoJse C
MOAHSITbIMU COLLUHMKaMMU, TPRAHCMIOPTUPOBKAE M0 JOPOre MMioxoro kavyecrsa. Ctatuctmnyeckass 06paborka
TEH30rPaMMm rpPoBOAMNIACE CUCTEMATH3ALMEN MO PA3MaxXy C OAHOBPEMEHHBIM MPUBEAEHNEM LIMK/IOB SKC-
M/1YaTaLUMNOHHbBIX HAMPSIXEHUN C pa3HOWM aCUMMETPUEN K CUMMETPUYHOMY UnKay. [lpednaraembsivi criocob
rpuvBeaeH1ss OCHOBAH Ha MPUMEHEHMNN CXeMaTU3MPOBAHHOM ANarPaMMbl YCTa/IOCTHOM MPOYHOCTH B KO-
opAMNHATAX «CPegHee 1 aMIlINTYyAHOe HarpsXeHne. [lpegesibHast KprBas rnpearnosiaraeTcss 3aMeHeHHOMN
Ha rpsIMyro, MPOXOASLLYIO Yepe3 rpPaHuLy YCTasloCTH YyHaCTKa PaMbl, P CUMMETPUYHOM LIMKIIe 4Yepe3l
rpeaes npo4YHOCTH,

1o Kaxxgowu TeKyLLew Nape MakCUMasibHbIX U MUHUMAIbHBIX 3HAYEHMM HArMPSIXKEHM, KOTOPbIe O4HO-
3HAYHO OrpPeaesIaT COOOK cpeaHee v aMIIJINTYAHOE 3HaYeHUe ros1yLUMKIIAE, MOACUUTLIBAETCS TeKyLee
3HaYeHne KOIhMULUMEHTa YyBCTBUTE/IbHOCTH Yy4aCTKa PaMbl K aCUMMETPUN LIMKIIE. 3aTEM BbIYMC/ISETCS
rMpUBEAEHHAS K CUMMETPUYHOMY LIMKJTY aMIiITYAa rNosyUnKIa. TakmM 06pa3oM roslyHaeTcss AUCKPETHOE
pacripenesneHne amMranTya, rnpuBeaeHHbIX K CUMMETPUYHOMY LINKITY.

BbIBOAbI. B CBSI311 C HE3HAYUTE/IbHBIMU PA3/TNYUSMU B MPEAESIaX YCTa/I0CTH, NMOACHYUTAHHbIX 10 rpes-
JIOXKEHHOMY MeToAy v Mo Metoay JIokaTu, npeaaaraeTcsl MCrosib30BaTh repPBbIVi METOL, KaK MeHee Tpy4o-
EMKUU U KaK TaKOBOM, KOTOPbLIVI MOXHO @aBTOMAaTU3MPOBAaTL C MCro/ib30BaHueM K.

KnroyeBble C/10Ba: aCIMMETPUYHBIE HArpy3Ku, YCTa/IOCTHbIE PAa3pyLLEHMS, KpuBas Besnepa, mertos
Jlokatu, rpenes yCcTasaoCcTu, pama Cesisiky.
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