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JIpBiBCHKUI IepKaBHUN YHIBEPCUTET OS3MEKH KUTTEXISITEHOCTI

TH®OPMAIIAHI T'PA®IYHI TEXHOJIOT'TI Y MOJAEJIOBAHHI
BATATOITAPAMETPUYHUX CUCTEM

Ipu koncmpyroeanni bazamonapamempudHux MexHiYHUX CUCIEM BANCTUBUM € 8UOID KOHCMPYKMUBHUX
napamempie wiisxom 00CIIONCeHHsl nepedicy npoyecis i3 3a1yHeHHAM 6azamosumipHux gazosux (npocmopie ?)
i nmpocmopie cmany. DPopMy6aHHA eKCHAYAMAYIUHUX — XAPAKMEPUCMUK OO0CHIONCY8AHOL cucmemu 4acmo
BUKOMYIOMb  3d O0NOMO20I0 IHMEZPANbHUX KpUGUX uu @asosux mpackmopiu. Pesynemamu e6izyanizayii,
inmepnpemayii ma awanizy nepexioHux npoyecie y MeXHIUHUX CUCmeMax 4acmo O0OIPYHMOSYHMbCs
BUKOPUCMAHHAM NOBEPXOHb OPY2020 NOPAOKY, 30KpeMd, Yulinopuunux. Bpaxoeyrouu bazamonapamempuinicms
cucmemu, 6adCIUBO BCMAHOGUMU OCODIUBOCTI NPOEKYIUHUX 300pajicenb MaxKux noeepxoHs. Buknadene dac
niocmasu 88axcamu aKmyaibHUM 3d80aHHA PO3POONIEHHA 2eOMempUudHUx 3acobié 8i000OpadiCceHHs NoB8epXOHb
0py2020 ROPAOKY ¥ MOOENAX 6a2amonapamempuyHux mexHiyHux CUCmem 3 GUKOPUCIAHHAM 0a2amoSUMIpHUX
eBKII00GUX NPOCMOPIB, GUMIPHICIb SKUX GUSHAYAEMbCS YUCIOM (DYHKYIOHAbHUX NAPAMEMPIE 00CHIONCYBAHOT
MexXHiuHoI cucmemu.

Koucmpylosanna eeomempuunux obpasie Ak 6azamosudie ma 2inepnosepxonb  0OXONTIOUUX
€6KII008UX NPOCMOPI6 NPOCTIOKOBYEMO y Npaysax wjoo0o napamempusayii 6a2amosuMipHUx 2eoMempuyHux
06pas3is, y po3pobieHHi KOMNO3UYINIHO20 MemoOy YMBOPEHHA NOBEPXOHL 2eoMempudHumy 3acobamu banoou—
Hatiouwa uucnenns. [esxi pobomu o61pynmogyloms ma y3a2aibHoioms Ha 0a2amosumipruil (pazosutl npocmip
2ceomempuyti 3acobu ¢azoeoi niowunu. Y npukiaoHiti baeamosumipHtii eeomempii gidome oOMedceHe YUcio
HAYKOBUX PO36I0OK w000 y3a2anibHeHHs NPOEKYill NOBEPXOHb MPUBUMIPHO20 e6KNi008020 npocmopy. Mema
cmammi — 00CNIOXHCeHHS | OOTPYHMYBAHHA NPOEKYIUHUX 300padceHb 0a2amo8UMIPHUX YUTTHOPUYHUX NOBEPXOHb
Wo00 POSUIUPEHHSA MOJCIUBOCEU NPAKMUUHO20 3ACMOCYBAHHA 2€0MEeMPUYHUX 3ac00i8 0a2amosuMipHux
Gazosux i npocmopie cmany mexuiuHux cucmem. Pozenadaromeca epaghiuni  3acobu  npuxIAOHOT
bazamosumipnoi ceomempii w000 y3acanbHeHHs NOBEPXOHb OpPYye020 NOPAOKY MPUBUMIDHOZO eBKII006020
npocmopy Ha Npuriadi YurniHOPUUHUX NOBEPXOHb AK 3aco0i8 00CaiONceHb 6a2amonapamempuiHux mexHiyHux
cucmem 3 GUKOpUCMAHHAM ix mooeneu. Iloxasani ocobausocmi npoexyitiHux 300padxceHv MpPUBUMIPHUX
YUNTHOPUYHUX NOBEPXOHb YOMUPUBUMIDHO20 €8KNI008020 NPOCMOPY 3 YPAXYBAHHAM HANEHCHOCI 6a2amosudis
HUICUOT GUMIDHOCMII.

Knrouosi cnosa: bacamosumipHuil npocmip, YUNIHOPUYHI Nno6epxHi, bazamosudu,
bazamonapamempuuna mexHiuna cucmema, napamempu.
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INFORMATION GRAPHIC TECHNOLOGIES IN MODELLING
MULTIPARAMETER SYSTEMS

When designing multiparameter technical systems, it is important to choose the design parameters by
studying the course of processes involving multidimensional phase and state spaces. The formation of
operational characteristics of the studied system is often performed using integrated curves or phase trajectories
The results of visualization, interpretation and analysis of transients in technical systems are often justified by
the use of second-order surfaces, in particular, cylindrical. Given the multiparameter system, it is important to
establish the features of the projection images of such surfaces. The above gives grounds to consider the task of
developing geometric means of mapping second-order surfaces in models of multiparameter technical systems
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using multidimensional Euclidean spaces, the measurability of which is determined by the number of functional
parameters of the studied technical system.

The construction of geometric images as manifolds and hypersurfaces of enveloping Euclidean spaces
is traced in works on parameterization of multidimensional geometric images, in the development of a
compositional method of surface formation by geometric means Balyuba—Najdysh calculus. Some works
substantiate and generalize the geometric means of the phase plane to a multidimensional phase space. In
applied multidimensional geometry, a limited number of scientific investigations are known to generalize the
projections of the surfaces of three-dimensional Euclidean space. The purpose of the article is to study and
substantiate the projection images of multidimensional cylindrical surfaces to expand the possibilities of
practical application of geometric means of multidimensional phase and state spaces of technical systems.The
graphical tools of applied multidimensional geometry for generalization of surfaces of the second order of three-
dimensional Euclidean space are considered by the example of cylindrical surfaces as means of researching
multiparameter technical systems using their models. The features of projection images of three-dimensional
cylindrical surfaces of four-dimensional Euclidean space are shown, taking into account the belonging of low-
dimensional manifolds.

Key words: multidimensional space, cylindrical surfaces, manifolds, multiparameter technical system,
parameters.
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JIpBOBCKHMIT TOCYJapCTBEHHBIH YHUBEPCUTET OE€30IIACHOCTH )KU3HEAESITEIbHOCTU

NHO®OPMAIIMOHHBIE ' PAONYECKHUE TEXHOJOI'MX B MOAEJIMPOBAHUUN
MHOTI'OHAPAMETPUYECKUX CUCTEM

IIpu KoHCmpyuposanuu MHO2ONAPAMEMPULECKUX MEXHUYECKUX CUCEM BAXCHLIM AGIAEMCA 8blOOp
KOHCMPYKIMUBHBIX NAPAMEMPO8 NYmeM UCCIe008aHUs MeYeHUusi Npoyeccos ¢ NpusiedeHuem MHO20MEpPHbIX
@aszosvix (npocmpancma?) u npocmpancme cocmosauus. Popmuposanue IKCHAYAMAYUOHHBIX XAPAKMEPUCIUK
uccnedyemoll CUCHeMbl Yacmo GblNOIHAIOM C NOMOWBIO UHMESPATbHBIX KPUBLIX UL (DA306bIX MPACKMOPULL.
Pesyromamul eusyanuzayuu, unmepnpemayuu u aHAIU3a NePexoOHbIX NPOYecco8 6 MeXHUUecKux Cucmemax
uacmo 0060CHOBbIBAIOMCA UCNONBLI0BAHUEM NOBEPXHOCEN 8MOPO20 NOPAOKA, 8 YACMHOCIU, YUIUHOPUUECKUX.
Yuumeisas mmoconapamempuynocmv — cucmemvl,  8aAHCHO  YCMAHOBUMb — OCOOEHHOCMU — NPOEKYUOHHBIX
uzobpaxcenuli maxux nogepxnocmeu. Hsnosxcennoe Oaem OCHO8AMUA  CYUMAMb AKMYATbHOU  3aA0a4y
Ppaspabomky  2eoMempuyeckux cpeocme OmoOpadsCeHus. NoeepxXHOCMell 6mopo20 NopadKa 6 MOOeAX
MHO20NAPAMEMPUHECKUX TMEXHUYECKUX CUCTEM C UCHONb308AHUEM MHOZOMEPHBIX e6KIUOOBbIX NPOCHPAHCS,
PA3MEPHOCHb KOMOPbIX ONpeoeNiaemcs: YUCIoM @QYHKYUOHATbHBIX NAPAMEmpPO8 UCCIedyeMOll MexHUYecKou
cucmemul.

Kouncmpyupoeanue — ceomempuueckux — 06pazoe  Kak — MHO2000pasuii U SUNEPROBEPXHOCHE
OXBAMBIBAIOWUX eBKAUO0BHIX NPOCPAHCIG NPOCLENHCUBAETC 8 MPYOax No NaApamempu3ayui. MHO2OMEPHbIX
ceomempuieckux 0opazos, 8 paspabomre KOMHOSUYUOHHO2O Memood o0paso8anus no8epxHocmell
eeomempuyeckumu cpeocmeamu bamoovi-Hatiouwa ucuucnenus. Hexomopwie pabomwl 0bocHo8bigaiom u
0b0bwaom Ha MHO2OMepHOoe (a3z080e NPOCMPAHCMBO 2eomempuyeckue cpedcmea ¢hazoeoll niockocmu. B
NPUKTIAOHOU MHO2OMEPHOL 2eOMeMmPUY U38ECTHHO OZPAHUYEHHOEe YUCIO0 HAYYHBIX UCCIe008aHU N0 0000UeHUI0
npoeKkyull  nO8epXHOCMeEl MpexmepHoz0 eskaudosa npocmpancmsa. Llenv cmamvu — uccredosanue u
obocnosanue NpoeKYUOHHbIX U300PANCEHUT] MHOLOMEPHBIX YUTUHOPUUECKUX NOBEPXHOCTEN NO PACUUPEHUIO
B03MOJCHOCTNEN  NPAKMUYECKO20 ~NPUMEHEHUS 2e0OMemPUUEecKUx Cpeocimg MHO20MepHbIX — PAa306biX U
NPOCMPAnCme COCMOoAHUA mexHuueckux cucmem. Paccmampusaiomes epaguyeckue cpeocmsea npukiaoHoll
MHO20MEPHOU 2eoMempuu NoO 0000WeHUI0 NOBEPXHOCMEN 6MOP020 NOPSAOKA MPEXMEPHO20 eGKIUO08A
npocmpascmea  Ha  npumepe  YUIUHOPUYECKUX — NOBepXHOCmell  KaKk — cpeocme  UCCIe008aHull
MHO20NAPAMEMPUHECKUX MEXHUYECKUX CUCHeM C UCNONb306aHuemM ux Mmodeneti. lloxkazanvi ocobenHocmu
NPOEKYUOHHBIX U300PANCEHUU MPEXMEPHBIX YUAUHOPUUECKUX NOBEPXHOCMel YemblpeXMepHO20 esKIUd08d
APOCMPAHCMEA ¢ Y4emom NPUHAONIEHCHOCIU MHO2000pa3uti HU3Wel pasmepHOCHU.

Knrouesvie crosa: MHO2OMepHOe NPOCMPAHCMBO, YUTAUHOPUYECKUE HNOBEPXHOCU, MHO2000pA3us,
MHO20RApaAMempuieckas mexHuieckds cucmemd, napamempu.
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IMocTanoBKa mpodJeMu

VY KOHCTpyrOBaHHI OaraTonapaMeTpU4YHHMX TEXHIYHMX CHCTEM BaXJHMBHUM € BHUOIp
KOHCTPYKTUBHUX TapaMeTpiB MUIAXOM JOCIIHKEHHS Mepediry MpoueciB i3 3alydeHHSIM
OaraToBUMipHUX (a30BHX NPOCTOPIB 1 mpocTopiB craHy. DopMyBaHHS EKCIUTyaTalliiHUX
XapaKTePUCTHK JOCIIPKYBaHOI CUCTEMH YacTO BHKOHYIOTH 3a JIOIIOMOTrOI0 IHTErpajbHUX
KpuBUX 4 (pasoBux Tpaekropii [1, 2]. PesynpTatn Bizyamizamii, iHTepmperamii Ta aHamizy
HepexiHUX MpoIeciB Yy TEXHIYHMX CHCTeMaX, SK [paBUIO, OOIPYHTOBYIOTHCS
BUKOPHCTAHHAM IOBEPXOHb JIPYroro MOpsiAKy, 30KpeMa, HuiiHApudHuX [2]. Bpaxoyrouu
OaraTomapaMeTpUYHICTh CHUCTEMH, BAXKJIMBO BCTAHOBUTH OCOOJMBOCTI MPOEKIIHHUX
300pakeHb TaKMX TOBEPXOHb. BUKIasieHe Ja€ miacTaBu OOTPYHTOBAHO BBAXKATH aKTyaJbHIM
3aBJIaHHs PO3pOOJIEHHSI T€OMETPUUYHUX 3ac001B BiZJOOpaKEHHsI IOBEPXOHb JPYTOro MOPSIKY
y MOJENsAX OararonmapamMeTpUYHUX TEXHIYHUX CHUCTEM 3 BHKOPHUCTAHHSIM OaraTOBUMIPHHUX
€BKJIITOBUX MIPOCTOPIB, BUMIPHICTH SIKUX BU3HAYAETHCS YHCIOM (PYHKIIIOHAIBHUX MapaMeTpiB
JOCITIPKYBAaHOT TEXHIYHOT CUCTEMH.

AHaJTi3 0OCTaHHIX JOCTITAKEHb | myOaikanii

KoHcTpyroBaHHS TeoMeTpuyHHX 00pasiB sk OaraTOBHIIB Ta TilEepPHOBEPXOHb
0OXOIUTIOIOYUX E€BKIIIZIOBUX TIPOCTOPIB MPOCHIIKOBYEMO y TpaIsiX IMIOAO0 IapaMeTpu3aii
0araToBUMIpHUX TeoMeTpuYHHX oOpa3iB [3], y po3poOieHHI KOMMIO3UIIITHOTO METOIy
YTBOPEHHS MIOBEPXOHb T€OMETPUIHUMU 3acobamu bamoou—Haiinumma ancnenns [4]. PoboTtn
[1, 5] oOrpyHTOBYIOTH Ta y3arajibHIOIOTh Ha OaraToBUMIpHUN (a3z0BHUil MPOCTIP reOMETPUUHI
3acobu (azoBoi momMHM. Y TPHUKIAAHIA OaraTOBUMIpHIH reoMeTpii Biome oOMexeHe
YHCJIO0 HAYKOBUX PO3BIIOK IIOJO Yy3arajJbHEHHS MPOEKLill MOBEPXOHb TPUBUMIPHOTO
eBKIIIIOBOTO TpocTopy. Tak, y mpami [3] mnpuBeneHa aKCOHOMETPUYHA MPOCKIIisS
napanesoTona sK y3arajJbHEHHS MPU3MH TPUBUMIPHOIO IPOCTOPY, BHMKOpHMCTaHa IS
o0y I0BU aKCOHOMETPUIHOTO 300pKEHHS TOYKH YOTUPUBUMIPHOTO €BKIIIIOBOTO TIPOCTOPY.
B mpani [6] npuBeneHi opToroHanbHi mpoekiii rinepcdepu YOTHPUBUMIPHOTO €BKIIIOBOTO
npoctopy. HeoOXigHICTP MNpoBEAEHHS MOMATBIINX AOCTIHKEHh B JaHOMY HANpPSIMKY
oOrpyHToBaHa B pobOorax [7, 8], 1m0 MpHCBSYEHI AOCTIKEHHSM OaratornapameTpuuIHUX
TEXHIYHUX 00 €KTIB i CHCTEM.

Meta gocJaimKeHHs
Meta craTTi — JOCHKEHHS 1 OOTpYHTYyBaHHS TMPOEKIIHHHX 300paskeHb
0araTOBUMIpHUX IWITIHIPUYHHUX TTOBEPXOHB 100 PO3IIUPEHHS MOXKIUBOCTEH MPAKTHYHOTO
3aCTOCYBaHHS TEOMETPHUYHUX 3aco0iB OaraToBUMIpHUX (a30BUX 1 TWPOCTOPIB CTaHy
TEXHIYHUX CHCTEM.

BukianeHHs1 0CHOBHOI0 MaTepiay JOCTiIKeHHS

VY TpuBMMipHOMY NpocTopi, Hanpukian, Oxty un Oxfz, HaIpsSMHA X = X(1) BHU3Ha4ae
CJIII-TIPOEKIIIF0 TBOBUMIPHOTO IMJIIHIPA 3 TBIPHOIO TBOBHMIPHOIO TTOBEPXHEIO, YTBOPEHOIO
PYXOM IPAMUX @, 1 a-;, apanenabHoi ocsam BianosigHo Oy 1 Oz (puc. 1).

VY3aranpHIOIOUM Ha YOTUPUBUMIpHUH mpoctip Oxyzf, Maemo, IO HamnpsMHa,
HalpuKIag, X = X(?), BU3HAYAE CIIA-TIPOCKIII0 TPUBHUMIPHOI IMIIHAPUYIHOI TMOBEPXHI 3
TBIPHOIO TPUBUMIPHOIO TIOBEPXHEIO, YTBOPEHOIO pyXoM IuommHu 777;, mapanenbHol
KOOpAUHATHIN iommHi Oyz (puc. 2).

TpuBuMmipHa IUIIHAPUYHA TOBEPXHS BU3HAUYAETHCS HANPSAMHOIO X = X() TUIOIIMHU
Oxt 1 tBipHuMu TwiomuHamu 171, TIl,, TII; ... . HenepepBHa MHOXHWHa TUiommH 771;
BU3HAYa€ TPUBUMIPHY ILWIIHAPUYHY MOBEPXHIO [[; YOTHPHBHMIpHOTO mpoctopy Oxyzt. Y
KOXKHIW TOYI[ HANPSIMHOI X = X(?) TBipHA TuionuHa 77/; mapayienbHa KOOPAWHATHIN IUIOIIUHI
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Oyz, agxe 1Bl OpsMI L€l IUIOIUHN, HAIPUKIIAL, dyji, Az, TapajeIbHl KOOPAUHATHUM ocaM Oy
ta Oz BiANOBIAHO (pHC. 3).

Puc. 3. AkcoHOMeTpHYHA NPOeKNis TPHBUMIPHOI NMJIIHAPUYHOI OBEPXHi YOTUPMBUMIPHOIO MPOCTOPY
Oxyzt 3 0THOBHMIPHOI0 HANIPSIMHOIO | TBIPHMMH ABOBUMIPHUMH ILTOIMHAMU
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TpuBUMIpHY IWIIHAPUYHY MOBEPXHIO [[y; MOKHA MOJATH 3a JOMOMOIOI0 €MIopa n —
OpoCTOpy, WI0 CKJIAaJA€eTbcs 3 JBOX OPTOTOHAJIBHO PO3TAIIOBAHMX JIBOBUMIPHHUX
LWIIHJIPUYHUX TOBEPXOHb (pHc. 4). ¥V TpuBUMipHOMY mianpoctopi Oxyt MaeMoO ABOBUMIPHY
LUIIHIPUYHY TOBEPXHIO 3 HAIPSMHOIO X = X(?) 1 TBIPHOIO a,;, NapaneiabHo oci Oy 1bOro
nianpocTopy. Y TpUBUMIpHOMY mignpoctopi Ozyf, OPpTOrOHAJbHOMY MO BIJHOLUEHHIO /10
TPUBHUMIPHOTO minpocTtopy Oxyf, Ma€MO JBOBUMIPHY LIMJIIHIAPUYHY HOBEPXHIO 3 HANPSIMHOIO
X = X(t) 1 TBIPHOIO a; , MapajnenbHoo oci Oz. HakaganHs 1BOX OPTOTOHAIBHO PO3TAIIOBAHUX
[0 BIJTHOLIEHHIO OJMH JI0 OJHOTO OJHOYACHO MPOEKLIIOIOYUX IO BIIHOMIEHHIO 10 CIUIBHOI
JBOBUMIPHOI IUIOIIMHU Oxt JBOBUMIPHMX LMJIIHAPIB BHU3HAYAE TPUBUMIPHY LMIIHAPUYHY
HOBEPXHIO /[y, YOTUPUBUMIPHOTO POCTOPY.

Ay1=0qaz1 Ay
T
0
- -
X Qz1 = Qy1 y4
1
x= X(t
Y t
az1 = ay1 AZ
TI:
0
RS —
X ayt = azt y
1
x= X(t

yt
Puc. 4. Entop TpuBuMipHOi u1iHApHYHOI NoBepxHi I],, 40THPUBUMIPHOT0 MPOCTOPY

VY3aragpHIOIOYM OpPTOTOHANbHI LWIHAPU TPU— 1 YOTHUPUBUMIPHUX MPOCTOPIB Ha
MIPOCTOPH BHUIIOI PO3MIPHOCTI, MaEMO, 110 HAMPSMHOIO 7 — IWIIHAPA 3aBXKIN CIYTYE KpHBa
JIBOBUMIPHOI IUIOUIMHUA MPOeKUii. TBIpHUMH MiINPOCTOpPaMU 7 — LWIIHAPIB BUCTYHAIOTh
JMiHIWHI TATPOCTOPH, TapayelibHI JIOMOBHIOIYUM 70 i€l JABOBUMIPHOI IUIONTUHU
mianpocTopaM OaratoBuMipHOTro mpocTtopy. Hampukmnan, y tpuBuMipHoMy mnpoctopi Oxyz,
HaIpsiIMHA 3ajlaHa PIBHSHHAM X = X(?) IBOBUMIPHOI ruommHN Oxy. TBIpHUM MiAPOCTOPOM
CIyrye mpsma, mapaneiabHa oci Oz. Y YOTHPUBUMIpHOMY mpocTopi Oxyzt JiHIL X = X(t)
CIYTy€ HANpPSIMHOK TPUBHMIPHOTO MWJIIHJpA, IS SIKOTO TBIPHUM TMIAIPOCTOPOM CIYTYE
JIBOBMMIpHA IUIOIIMHA, NTapajiesibHa JBOBUMIpHii KOopAMHATHIH miomumHi Ozt

Y nm'stuBuMmipHOMy mpoctopi Oxyztu JiHIS X = X(t) CIYrye HalpsSMHOIO
YOTUPUBUMIPHOTO LWIIHApPA, OIS SKOTO TBIPHUM MiJOPOCTOPOM CIYTy€e TPHBHMIipHA
miomuHa 771yzu, mapaneinbHa TBIPHOMY KOOPJIMHATHOMY MiampocTopoBi Oztu (puc. 5).
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Puc. 5. AkcoHOMeTpHYHA NPOEKIis YOTUPHBUMIPHOI NMJIiHAPUYHOI IIOBEPXHi I’ I THBMMIPHOI0 IPOCTOPY
Oxyztu 3 0OTHOBUMIPHOI0 HAIPSIMHOK) i TBIpHMMH TPUBUMIPHUMH IUIOIIHHAMH

[IpuBeneni (n—1) — BUMIpHI MIWIIHAPUYHI OPTOTOHAJBHI TIMEPIIOBEPXHI 3aj]aHi
OCHOBOIO, HANPSMHOIO JIHIEIO JBOBUMIPHOI KOOPJMHATHOI IMJIOUIMHU 1 TBIpHUM (n—2) —
BUMIPHHM JIIHIHHUM T1AIPOCTOPOM.

BumipnicTe 7 JiHii, 0HOI 3 OCHOB (7—1) — BMMIDHOrO LWJIIHApA, BU3HAYAE€ThCA 3
piBasHHs [3]. Hanpuknan, mns tpusumipHoro mwiiniapa (/I = 3) dotupuBuMipHoro (n = 4)
IPOCTOPY PO3MIPHICTE 7, JIiHIi BHM3HAYA€TbCA IEPETMHOM LMWIIHAPAa 1 JBOBUMIPHOI

KOOpAMHATHOT TiomuHu Oxt (m = 2).
BucHoBku

OOrpyHTOBaHI TEOPETUYHI MIPKYBaHHS PpO3KPHUBAIOTh NPAKTUYHY JOLUIBHICTH
3acTOCYBaHHs 0araToBUMIpHUX (Da30BUX MPOCTOPIB y IOCIIHKEHHSX OaraTornapaMeTpuIHUX
TEXHIYHUX CUCTEM PO3IIMPEHHSIM MOKJIMBOCTEH aHali3y KPUTHYHUX 3HAuY€Hb NapaMeTpiB
OKpEeMHUX JIAaHOK JOCHIJKYBaHOI CHCTEMH, SIKMX BOHHM MOXYTb HaOyBaTH OJHOYAcHO. Taki
reoOMeTpHuYHi 3acobu y Burisaal (n—1) — BUMIpHUX UWIIHAPUYHUX OPTOTOHAJIBHUX
riIeproBEepXOHb MOXYTh OyTH BHUKOPUCTaHI MPHU JIOCHIHKEHHI IIMPOKOrO Koja TEXHIYHHX
CHUCTEM 13 3allydeHHsSM OaratompocTopoBux JiHiN. [lepcriekTUBHMMH € TMOAANbIII
JIOCITIKSHHSI, HAIIPaBJIeHI Ha CTBOPEHHS NMPOEKLIHHUX 300paKeHb TiMepIoBEPXOHb (pa3oBuX
n — IPOCTOPIB OGaraTonapaMeTpUUHUX TEXHIYHUX CHCTEM 3 MOB’SI3aHUMU OJHIEIO MPOEKIIIEI0
YOTHpPMA 1 OLTBIIIE TTApaMETPIB.
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