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INEPCIIEKTUBHU 3ACTOCYBAHHS KOMBIHOBAHOI'O
OCBOBOI'O IHCTPYMEHTA

Crartsi mpucBsSiueHa npoOsieMi e(eKTUBHOTO 3aCTOCYBaHHS KOMOIHOBaHMX OCHOBHX IHCTPYMEHTIB.
Po3risiHyTO CydacHi KOHCTPYKIIii TaKMX IHCTPYMEHTIB, BUTOTOBJICHHX 3aKOPAOHHUMH Ta BITYM3HIHUMH
BupoOHuKamu. IIpoaHari3oBaHi iX mepeBard Ta YMOBHM BHKOPHCTAHHS B Cy4acHiil MeXaHOOOpOOII.
BusHaueHi 3a71a4i Ta OUISIXH BJIOCKOHAJICHHS KOMOIHOBaHOTO OCHOBOTO IHCTPYMEHTa 3 ypaxyBaHHSIM
BUPOOHHYNX YMOB.

The article is dedicated to issue of effective application of combined axial cutting tools. The modern
constructions of such cutting tools produced by foreign and domestic manufacturers are considered.
Advantages and utilization conditions according to up-to-date machining processes are analyzed. Issues
and ways of upgrading of combined axial cutting tools subject to manufacturing conditions are defined.

AKTyanpHOIO  33/1a4el0  JOCHiPKeHb B  Tramy3l IHCTPYMEHTaJIbHOTO
BUPOOHMIITBA € TIOIIYK CHOCOOIB TIABHIIEHHS MPOSYKTUBHOCTI 0OpOOKH
METaJOPI3aIbHUM THCTPYMEHTOM 13 OJHOYaCHUM 3a0C3MCUCHHsIM MOTPIOHOT
TOYHOCTI Ta SIKOCTI IOBEPXOHbB JICTaJICH.

[TepcrieKTUBHUMH 3 TOYKH 30py MiJBHUIIEHHS IPOXYKTUBHOCTI OOpOOKH €
koMmOiHoBaHi ockoBi iHcTpymeHTH (KOI), siki ckimanmarorbest 3 1BOX Ta Oinblie
OJHOTHITHUX a00 PI3HOTUIHMX OCHOBUX IHCTPYMEHTIB 1 JJO3BOJISIIOTH 0OpOOISTH
OTBOPH 33 OJJUH POOOYHH Xifl, 3aBISAKHA CYMIIICHHIO TEXHOJIOTIYHHUX ITEPEXOIiB.

i iHCTpyMEHTH pO3POOISIIOTHCS Ta BHUTOTOBISIOTHCS CHEIiaTbHO IS
00pOOKM KOHKPETHOTO OTBOpPY, IO OOyMOBIIOE€ BeNMMKy Kinbkictb KOI, sxi
BIIPI3HAIOTBCA MK COOOI0  KOHCTPYKIUE€I0, pO3MipaMH, TEXHOJIOTIYHUM
MIPU3HAYEHHSAM TOILO.

Ha ocHOBi aHamizy BITYM3HSHOI Ta 3aKOPAOHHOI JiTepaTypH, MAaTEHTHOI
iHpopmarlii, KOHCTPYKTOPCHKO-TEXHOJOTIUYHOI  JOKYMEHTAIlii Ta  JOCBimy
BUpoOHMYOro BrposamkeHHs KOI po3pobiieHa ix kmacudikaris.

3a koHcTpykTHBHUM BHKOHaHHSIM KOI OyBaroTh: cyiineHi (puc. 1, a), 3
HalassHUMHU IIACTHHAMM, 3 MEXaHIYHUM KpilUleHHsAM IuiactuH (puc.l, 0), 3i
BCTaBHUMHM HOXamMH Ta 30ipHi (puc. 1, B). BpaxoByroum BHCOKy BapTicTh
IHCTpYMEHTAJIBHOTO MaTepiady 1 Te, IO 3HOUIYIOTECS B OCHOBHOMY pi3ajibHi
KPOMKH IHCTpyMEHTa, JOLUIbHO BHKopucTroByBatd KOI 3  HamasHumn
IUTACTHHAMHM, MEXaHIYHWM KpimieHHsM tactuH Ta 30ipHi. Cymineni KOI
JMOUITBHO 3aCTOCOBYBAaTH JHINE s OOpOOKH OTBOPIB MaiuX pPO3MIpiB 3
HEBEJIMKHM TIepernaioM diaMeTpiB.
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Puc. 1 — [IBoctyninyacri cBepmia ¢ipmu Iskar: a —

CyIiJbHE;
0 — 3 MEXaHIYHIM KPIIUICHHSAM IUIACTHH;
B — 30ipHe
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Ha puc 2, a mokasaHo
CYUUIBHUH THCTPYMEHT «CBEPIIO-
pO3BEpPTKa», 3allaTeHTOBAHUM Yy
CIIA B 1985 p. [1], cknamaeTbcs
31 cmipanpHOro  cBepaya i
PO3BEpTKU, SIKi MAIOTh CHUTBHY
pobouy dYacTMHY Ta JBI CHUIBHI
CHipanbHI KaHABKY U BUBCICHHS
CTPYKKH 13 30HU pi3aHHA. PizanpHi
KPOMKH PO3BEPTKH 3aTOUYIOTH TaK,
mob6 kyr ix Haxwiny OyB

OPOTHICKHUM  KYTYy — HaXWiIy
CITipaTbHAX KaHaBOK. Hum
IHCTPYMEHTOM MOJXKHA

MIPOCBEP/UINTH HACKPI3HUH OTBIp
BHCOKOI SIKOCTI TOBEPXHI 32 OJIUH
poOouwmii xis.

Iactpyment st 0OpoOkun
oTBOpiB, 3amatenToBanuii y CIIA
y 2007 p. HiMenpkorw ¢ipMoio
Reiner Quanz GmbH & Co
(puc. 2,6) [2], moemHye B cO0i
cripajJbHE CBEpUIO, MITYHK Ta
3€HKIBKY 1 TakOXX Ma€ CHiUTBHI
cripajbHI KaHABKH IS BUBCACHHS
CTPYXKKH.

KOI (puc. 2, B),
3anareHroBanuii B 2008 pomi
Criony4eHuMu Hlraramn
AMepHKH, SK  IIPEJICTaBHUKOM
National Aeronautics and Space
Administration (NASA) [3]
CKJIQJAa€Tbcsl 31  cBepayla Ta
6araToCcTymiH4acToro MITYHKA.
Le#t iHCTpyMEHT MTpU3HAYCHAN IS
CBEPUTiHHS Ta 00pobOKHI
CTYMIHYAaCTHX pi3bOOBHX OTBOPIB
3a oIuH poOouiil Xi.
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Puc. 2 — CyuinpHi pisnorumnsi KOI:
a — CBEPIIO-PO3BEPTKa; O — CBEpATIO-MITUHK; B — CBEP/TIO-IBOCTYITIIHUACTHI MITIHK

KOI moxyTh OyTH SIK OJHOTHITHUMH, HAIPHUKIAJ, CTYMIiHYAcTi CBepiJa
(muB. puc. 1, puc. 4, a), cryninyacti 3eHkepu (puc. 4, 0, B), Tak i pi3SHOTUIIHUMH,
HalpHKIad, CBEpIJIO-pO3BEpPTKa (IOWB. pUC. 2, a, puC. 3, a), 3eHKEpP-pO3BEPTKa
(puc. 3, 6), cBepUTO-MiTUHK (IUB. puC. 2 O, B).

=1

a) 0)

Puc. 3 — Piznorunsi KOI: a — cBepmo-po3BepTka; 6 — 3¢HKep-pO3BEPTKa

3a kinbkicTio crymeHiB KOl  BUTOTOBISIOTH  JIBO-, TpU-, HYOTHUPHU-,
m’situctymingacti ta Ounpmie. Hampuknan, BAT «Crermmmactpyment» (Poccis) mo
KpECJCHHIX 3aMOBHHMKIB BHIOTOBIJISIE CTYIIHYAacTi CBepIla Ta 3C€HKEpH, IO
CKJIaJalOThCA 3 CYLIBHOTO KOpIycy IMOTpiOHOI (opMu, Ha SIKOMY 3aKpiluieHi
3MiHHI 6araTorpaHHi INIACTHHU (TUB. puc. 4) [4].

r

6)
Puc. 4 — KOI 3 MexaHIYHAM KPIIUIEHHSM IUIACTHH: @ — TPHCTYIIIHIACTe CBEPIUIO;
0 — TPUCTYIIHYACTHH 3€HKEP; B ~JOTHPUCTYMIHIACTHH 3EHKEP
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[MocnigoBHiCTh peanizaiii TEXHOJIOTIYHUX MEPEeX0/IiB 00YMOBIIIOE HMPHHIIHIL
pobotu cryneniB KOI: nocnifoBuuii, napanenbHuil Ta MOCIIIOBHO-MIApaebHUM.
Hanpuknan, oOpoOIisitou MIaKuil OTBIp IHCTPYMEHTOM «3CHKEP-PO3BEPTKa» abo
«3CHKEP-PO3BEPTKA-MITUHK», CYyMIIIICHHS] TEXHOJIOTIYHUX MEPEXO0JliB BiI0yBa€ThHCS
MOCIIIOBHO, a CTYICHI IHCTPYMEHTA MPAIFOOTh 3a MOCII0BHOI CXEMOIO Pi3aHHI.
IIpu omHouacHiii 0OpOOI CHIBBICHMX IOBEPXOHB, IO 3HAXOIATHCS HA JESKId
BiJICTaHI oxHA Bij onHOi, cTyneHi KOI 3aiiicHIOIOTh mapaieabHy 00poOKy, SKIIO
OJTHOYACHO TMOYMHAIOTh 0OPOOKY Ta OJJHOYACHO 11 3aKiHUyI0Th. Halinommupenimmum
€ TIOCITIJOBHO-NAPAICIBbHAN TPUHIMI POOOTH CTYNEHIB, MpPU SKOMY MOYHHAE
O0OpOONICHHS TEPIIN CTYMiHb, Aali IHIN, TaKUM YHHOM, IO JCSKHA dYac yci
CTyIeHi NpamooTe oxgHovacHo. Lle xapakrepHo mis takux KOI, sk «cepmio-
3€HKEP-3€HKIBKa», CTYIIHYACTi 3eHKEPH TOIIO.

JI7s TiABHIIIEHHST TOYHOCTI OTBOPIB HAa BUPOOHHUIITBI MOXKYThH 3aCTOCOBYBATH
JOIaTKOBE CHPsIMYBaHHA (10 KOHIYKTOPHHX BTYJKax ab0 32 KOHCTPYKTHBHHM
enementom KOI).

B ymoBax cywyacHoro MammHOOymyBaHHsS (DipMHU-BUPOOHHKH IHCTpYMEHTa
npornonyoTh 30ipHuit KOI, sk Oinblml ekoHOMiYHUWH, eeKkTHBHUI Ta 3py4HHH Y
eKCILTyaTartii.

KoncTpykuisi 30ipHOTO IHCTpyMEHTa [uisi OOpOOKM OTBOpiB (puc. 5),
3amateHroBana kommaHiero Everede Tool Company (CIHA) y 1982 p [5],
CKJIQJIA€ThCSl 3 Kopiyca 1, B SKOMYy 3a JOIIOMOTOIO TBHHTIB 2 Ha IOTPiOHIN
JOBXKHUHI (iKCyeThCSI OCBOBHI IHCTpyMeHT (cBepmio 3 abo poseptka 4). Ha
Kopryc | TBUHTaMH 5 B IEBHOMY TIOJIOKEHHI KPITUTHCSA 3MiHHA pi3aibHa IIacTHHA
6 mis obpoOku dacku. TakuMmM YHHOM, MOKHA OTPHMATH «CBEPUIO-3CHKIBKY»
(puc. 5, a) abo «po3BEPTKY-3eHKIBKY» (pHC. 5, 0).

[l o)

Puc. 5 — 36ipauit KOI xomnanii Everede Tool Company y BUKOHaHHI:
a — CBep/UIa-3eHKIBKH; O — pO3BEPTKU-3CHKIBKI
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36ipHe crymindacte cBepaio Kapna X. Jlingena (puc. 6), 3amaTeHTOBaHE B
1985 p. y CIHA [6], ckmamaerbes 3 ACKITPKOX OKPEMHX EIEMEHTIB Pi3HHX
JiaMeTpiB, sIKi MalOTh CBOT pi3aibHI KPOMKH Ta CHipajibHI KaHABKH Uil BUBEIICHHS
CTPY’KKHM 3 30HHM pi3aHHs. Bci eneMeHTH, KpiM Iepuioro, y nepeaHiil 4acTHHI
MaloTh YHi(iKOBaHMH pIi3bOOBUH OTBIp, y SKUH 3arBUHYYEThCS TONEPEIHIN
€JIEMEHT MEHILIOrO JiaMeTpa, TaKMM YHHOM, 1100 yTBOPIOBAJIOCS CTyIiHYacTe
cBepmio. Taka koHcTpykmis 30ipHoro KOI nmo3Boise ckimagaté crymiHYacte
CBEpAJIO 3 TMOTPIOHOIO  KIIBKICTIO CTYNEHIB Ta HabopoM JiameTpiB
(nuB. puc. 6 0, B).

Puc. 6 — 36ipHe cryningacte ceepmio Kapna X. Jlinnena

KOI (puc. 7), sxuii OyB 3amarcHTOBaHHMU Kommaniero Hayes Lemmerz
International y 2007 p. [7] ckilafaeThest i3 CyniIbHOTO CTYMiHYACTOro Kopiyca 1, B
MIepEe/IHIO YaCTHHY MEHIIOTO JiaMeTpy SIKOTO BCTAHOBIIOETHCS IEPOBE CBEPAJIO 2,
a Ha CepeJHIO YaCTHHY OUIBIIOrO AiaMeTpa TBUHTAMH 3 KPIiIUIATHCS IUIACTHHU 4.
Left iHCTpyMEHT mpH3HAYCHWH MJIs CBEpPMIiHHA OTBOpY 3 (hackoro. Taxka
KOHCTPYKIIis 3a0e31edye MBUAKY 3aMiHy Pi3aIbHIX KPOMOK IHCTPYMEHTA.

Puc. 7 — Ceepmno-3enkiBka ¢ipmu Hayes Lemmerz International

®ipma Kennametal onepxana marent CILHA y 2006 p. nHa 30ipuuii KOI
«CBEpIUIO-3€HKIBKa» [8], [0 CKiIamaeThess 31 cmipanbHOro cBepana 1 Ta
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3aKpilieHol Ha HbOMY TBHHTaMHU 2 pi3ajbHOI Hacaaku 3, sika Mae Bl 3MiHHI
pizanpHi TwracTHHA 4. MiX CBepAJoM 1 pi3albHOI0 HACAIKOK Y CIHipaJbHUX
CTPYKKOBUX KaHaBKax € BCTaBKa 5 JJIs IUIABHOTO CHPSMYBaHHS CTPYXKKH 3i
CTPYKKOBOi KaHaBKHM CHIPaJbHOTO CBEpJia y CTPYKKOBY KaHaBKY pi3aJibHOT
Hacamkd. Taka KOHCTDPYKIS «CBEpIia-3CHKIBKM» Tepeadavyac MOMKIIUBICTh
HaJIaroJHKEHHS JTOBKMHH BUJILOTY CBEpJUIa HAa OTPIOHY JOBXHUHY 00pOOIIOBAaHOTO
OTBOPY 3a PaxyHOK INepecyBaHHs pPi3ajbHOI HACAJKU 3 y3/I0BXK OCi CHipajJbHOTO
cBepana 1.

Puc. 8 — «Cepano-3enkiBka» pipmu Kennametal

®dipma Kennametal takox BuroTtoBisie «cepmio-3eHkiBky» KenTIP BF
(puc. 9, a) [9]. el iHCTPYMEHT CKJIaIAETHCSA 3 OCHOBHOT'O KopIiyca 1, B cepeanHy
skoro rBuHTaMH 4 kpinuthcs cBepaio KenTIP 2. Ha kopmyc reunTamm 5
3aKpIIUIIOIOTECS  3MiHHI TBepaociuiaBHi tuiactuan BF 3. Ceepmia KenTIP
(puc. 9, 0) MarTh TBEpAOCIUIABHY 3MiHHY pi3allbHy YacTHUHY, $Ka JIErKO
3aMIHIOETBCS Ha HOBY IIpH CIIPAaIfOBaHHI, IO JMJO3BOJSIE CKOPOTHUTH dYac
HaJlaro/PKEHHS IHCTPYMEHTA Ta 30UTBIINTH TepMiH Horo aii Ha 74 % mopiBHSHO 3
cyuirbHAM TBepaoctuiaBHIM KOI.

a )
Puc. 9 - 36ipuuii KOI «cBepasno-3enkiBka» KenTIP BF dipmu Kennametal
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Kommawnis Seco Tools (IlBewist) y 2006 p. onepkaia NareHT Ha CBOIO
KOHCTpYKIIil0 30ipHOTO «cBepia-3eHKiBku» (puc. 10) [10]. Lleit inctpyment
CKJIaJIa€Thes 31 cBepyia 1, 3eHKIBKH 2, 10 SIKOT IPUTBUHYYETHCS IaHTa 3. 3eHKIBKa
2 Mae masu, B SKHX I'BHHTaMH 4 KpimumsiTbcs 3MiHHI mractuHu 5. Li naswm i
IUIACTUHU MaloTh PUQIICHHS, 32 IONOMOIOI0 SKHX (IKCYEThCS TOJIOXKEHHS
IUTaCTHH BIHOCHO OcCi cBepia. Taka KOHCTPYKIS JTO3BOJISIE BUKOPHUCTOBYBATH
3€HKIBKY 2 31 cBepajaMu pi3HuUX niamerpiB. OCbOBE IOJIOKEHHS 3EHKIBKH 2
BiJTHOCHO cBepia 3 (iKCYEThCS TBUHTOM 6.

Puc. 10 — Cepano-3enkiBka ¢ipmu Seco Tools

Komanist Granlund Tools AB (IlIBeuis) mpononye 36ipuuii KOI (puc. 11)
[11] mactymHOi KOHCTpYKLii: B Tpumau 1 BCTaHOBIIOETHCS LEKiBKa 2, IO Mae
OCBOBHH OTBip, B SIKOMY pO3TAaIlOBYeThCS cmipanbHe cBepio 3. Ockoe
MMONIOKEHHS IEKiBKM Ta cBepmia (ikcyeTbes TBHHTAMH 4 1 5 BiIIOBIiTHO.
Bceepenuni Tpumawa 1, 300Ky XBOCTOBHKA € TBHHT O, SKHU TPU3HAYCHUHA IS
HaJaroKeHHs CBepIa Ha MOTPiOHY TOBXKUHY OOPOOKH.

Puc. 11 — Ceepano-niekiBka ¢ipmu Granlund Tools AB
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Bukopucramas KOI pmas ob6poOku OTBOpiB B MammMHOOYAyBaHHI Mae
HACTYIIHI ITepeBaru:

- MJBHUIICHHS MPOAYKTHBHOCTI IIpollecy OOpOOKM OTBOPIB 3a paxyHOK
KOHIICHTPAI[IT TEXHOJIOTIYHHUX MIEPEXO/IIB;

- TIJBHILEHHS TOYHOCTI 0OPOOKH CIIBBICHHX ITOBEPXOHB Ta OTBOPIB;

- 3MEHIICHHS JOTIOMIKHOTO Yacy Ha 3aMiHy Ta HaJIaroJUKEHHS iIHCTPYMEHTa;

- CKOPOYEHHS YHCJIa TEXHOJOTIYHOIO YCTATKYBaHHS (3MEHIIEHHS KiTbKOCTI
BEPCTATIiB Ha IOTOYHMX Ta AaBTOMATWYHHUX JIHISIX, CBEPAJIMIBHUX TOJIOBOK Y
arperaTHUX BepCTaTax; NOTPiOHO MEHIIE TO3ULIH B IHCTPYMEHTAIBHUX Mara3uHax
BepcratiB 3 UIIK, a Takok 3MEHIITY€ThCSI KUIBKICTh JTOTIOMDKHUX iHCTPYMEHTIB),
10 TMPU3BOAMTE JO 3MCHIICHHS KUTBKOCTI MPAIIOI0YHNX, BUPOOHIYOL TUTOMI], i, K
HACITiJOK, COOIBapTOCTI MPOIYKIIii.

Pasom 3 TuM iX BHKOPHCTaHHS y BHPOOHHITBI OOMEXKYETHCS HACTYHHHMH
(akxTopamu:

- CKJIQHICTh BHTOTOBIICHHSI Ta MEPETOYYBaHHS 13-3a BEJHMKOI KiUJIBKOCTI
pi3aJIbHUX KPOMOK, 1, SIK HACNIZOK, OlIbIIa BapTiCTh MOPIBHSHO 31 CTaHJAPTHUMH
IHCTpyMEHTaMH;

- BEJIMKE YHCJIO OJHOYACHO IPALIOIOYMX pPI3AIBHUX KPOMOK CIIPHYHHSE
KOHLIEHTPALII0 CWJI pi3aHHS, 3POCTaHHS TEMIIEPaTypHu, LI0 MOXKE MpPUBECTH 0
30UIBIIEHHS BEJMYMHNA PO3OMTTS OTBOPY Ta IIPHCKOPEHOTO CIIPALIOBAHHS
IHCTpYMEHTA;

- 30UIbIIeHHsT OOCSATY Marepialy, SKHH 3pi3yeThCs, IO YCKIIAIHIOE
BiJIBEICHHS CTPYXKKH 1 MOKE CIIPHYUHHTH 11 MaKeTyBaHHS;

- IpU3HAYEHHS BEIMYMHM TOJadi MO JIMITYIOUOMY CTYIECHIO MEHIIIOTO
ZiamMeTpa BeJe 10 HEMOBHOTO BUKOPHCTAHHS MOTEHIIITHUX MOXKIUBOCTEH CTyTIEHIB
KOI 6inbimux giaMeTpis.

3MEHIIMTH BIUIMB IIMX HEJOMIKIB MOKHA Ha CTamii po3poOku Ta
NPOCKTYBaHHS 1HCTpyMeHTa. Tak, i 3a0e3MeyYeHHs HaMIHOTO BiJBEIACHHS
CTPY’KKH i3 30HHM pi3aHHS yCiMa CTYNEHSIMH PO3MIpH Ta KyT HaXWIy CTPYKKOBHX
KaHaBOK 301JbLIYIOTh, & TaK0)X BHUKOPHUCTOBYIOTb CTPYXXKOJOMH Ta BHYTPIIIHE
niaBeaenHst 30P, mo Tako 3MEHIIye TeMIIEpaTypy pi3aHHs.

Jns monermenHs mporecy ekcroryatamii KOI, moTpiOHO BHKOPHUCTOBYBAaTH
30ipHI IHCTPYMEHTH 3 pi3aJIbHUMH KpPOMKAMH Yy BHIIIAAI TBEPAOCILIABHIX
3aKpIIUTEHMX MEXaHiYHO IUIACTHH. IX 3aCTOCYBaHHS BMKTIOYAE HEOOXimHICTH
3aTOYYBAHHS Pi3aJIbHUX KPOMOK, JO3BOJISIE IMIABUINYBATH IIBUAKICTH DPi3aHHA,
CTIMKICTB, @ TAKOXK €KOHOMHTH JTOPOTOBAPTICHUH IHCTPYMEHTAIBHUI MaTepian Ta
yac Ha OHOBJICHHS pi3albHUX KPOMOK TMopiBHAHO 3 cynumsHEM KOI abo
IHCTPYMEHTOM 3 HanasHUMH IUTaCTHHAMHU.

Jns 30inpmenHs edextuBHOCTI 3actocyBanHs KOI OaxaHo npusHayatu
POXKMMH  pi3aHHS BPaxoOBYIOUM BEIWYHMHY CEPEJAHBO3BAKEHOIO  JiaMeTpy
IHCTpyMEHTa, IO OO0 €KTHBHO XapakTepU3ye HOro KopcTkicth. Lle cTBOproe
HepelyMOBH JUIS Ol e()eKTHBHOTO BUKOPUCTAHHS TOTEHIIIHHIX MOKJINBOCTEH
HenimiTyrounx crymnenis KOI.
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Sk mokaszanu Hamli JOCTIKCHHS, NePCHEKTHBHAM HANPSIMKOM IIiIBUIIICHHS
epexruBHocTi KOI Ta 3MeHiieHHs iX BIUIMBY Ha 3pOCTaHHs CoOOiBapTOCTI
MPOAYKIii € BHOPOBa/PKeHHS MOAYJIbHUX KOHCTpykuiii KOI, mo cknanarotecs 3
OKpEeMHUX MOJYJIB, SIKI BXOAATh J0 KOMIUIEKTY YHi(ikoBaHHX enemeHTiB. Lle
JI03BOJISIE MaKCHMaJIbHO BHKOPHCTOBYBATH PECYpPCH KOXHOTO 3 €JIEMEHTIB, IO
BXOJSTH 10 ckiany aanoro KOIL.

TakuMm YWHOM, 3alpOMOHOBAHI NUIIXW BIOCKOHANCHHS KOHCTpykIin KOI,

METOJVKH HTEHCH}IKAIll peXUMiB pi3aHHS TpH 30€peKeHHI TOYHOCTI Ta SKOCTI
00poOkH, (QOpMYyIOTH HAYKOBO-TEXHIYHYy ©0a3y i OUIbII  IIMPOKOTO
BrpoBamkeHHs KOI y BUpoOHUIITBO.
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