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BucHoBkH. BBeieHO KOMIUIEKC MOKAa3HUKIB e()eKTUBHOCTI BUKOHAHHSA LiJTbO-
BHX 3aBlIaHb CIICI[iaTi30BaHOTO BOJHOTO TPAHCIIOPTHOTO 3ac00y, KWl TIPEICTABIISE
co00I0 BiTHOCHMII Yac BUKOHAHHS BiJMOBIAHMX TEXHIYHUX 3alay 3 ypaxyBaHHAM
0CcOo0JIMBOCTEH eKCIUTyaTalliiHUX BUMOT.

3anponoHOBaHO MOMYJIEHUI TMPUHIIAI KOMIIOHOBKH CIIeIliaTbHUM 00JIaTHaH-
HSIM BOJTHOTO TPAHCIOPTHOTO 3aco0y, 10 Ia€ 3MOTY OTPUMATH HAaHOLIbII parlioHab-
He HOoro BIAINTYBaHHS 3 TOUYKU 30PY BBEIEHUX MMOKa3HUKIB €(DeKTMBHOCTI BUKOHAHHS
OKpeMUX LiJIbOBUX 3aBaHb. BiIMOBIIHO 10 MOMYJIBHOTO MiAX0Ay po3podieHo 5 Ba-
piaHTiB KOMIIOHOBOK.
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Kponuenuykuii B.C. OnpeneneHue nokasateneii 3¢@eKTUBHOCTH BbI-
MOJIHEHHUS! LeJIeBBIX 33124 BOAHBIX TPAHCHOPTHBIX CPEJCTB MPH JUKBHIALMH

Yype3BbIYAHBIX CUTYALMIA

PaCCMOTpCHbI BOTIPOCHI OLICHKU 3KC]’[JTyaTaLII/IOHHOﬁ 3(1)(1)CKTI/IBHOCTI/I HCITOJIb30BaHUA
BOJHOI'0 TPAHCIOPTHOI'O CPEACTBA MPHU BBINOJIHEHUN ONPCACIICHHBIX LICJIEBBIX 3a1a4 C c00-
JII0JIeHNeM TpeOOoBaHHii OXPaHbl OKPYXKatOIIel cpe/ibl.

Pa3paboTan komIuieKc mokasatesieil BBIIOJIHEHUS 1IEIEBbIX 3a1a4d U Kputepun dddek-
TUBHOCTHU HCIOJIb30BAHUSA BOJHOIO TPAHCIOPTHOIO CPEACTBA, YUHUTHIBAIOIINUC 0COOEHHOCTH
JHarasoHOB U3MEHEHUS SKCIUTyaTallMOHHBIX oKasarejei B 3aBUCUMOCTH OT BHUJ1a 1ICJIICBOTIO
3a0aHU.

an}lIlO)KCH MO}IyIILHBIﬁ TIPUHIMIT KOMITOHOBKHU CIICIIUAJIbHBIM 060py}10BaHH€M BOJ/THO-
T'O0 TPAHCIIOPTHOI'O CPEICTBA, ITO3BOJIAIOLICTO ITOJIYYUTh HanboJee pauuroHaJibHOE €ro yCTpoﬁ-
CTBO € TOYKH 3PCHHA BBCIACHHBIX nokasaresei Bd)d)eKTI/IBHOCTI/I BBbIINIOJIHECHUS OTACJIbHBLIX LIE-
JICBBIX 3a1a4. CornacHo MOJYJIBHOI'O IoJaxoaa pa3pa60TaHo 5 BapHaHTOB KOMITIOHOBOK.

Knrwuegvie crosa: BoHoe TPAHCTIOPTHOE CPE/ICTBO, JIMKBU/IALMS YPE3BbIUANHBIX CUTY-
aunﬁ, TIoKa3arejib 3(1)(1)CKTI/IBHOCTI/I BBITTOJTHEHUS LCJICBOTO 3a1aHUs.

Kropivnitskyy V.S. Determination of Performance Indicators of Execution
of Target Tasks of Watercraft during Emergency Response
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The paper is devoted to evaluating operational efficiency of the use of watercraft when
performing certain target tasks in compliance with the requirements of environmental protec-
tion. We have developed a set of performance indicators of execution of target tasks and crite-
ria for the use of watercraft, especially considering the range of variation of operating charac-
teristics depending on the type of the target task. It proposes a modular approach to build spe-
cial watercraft equipment allowing it to get the most efficient device in terms of the imposed
performance indicators of individual targets. According to the modular approach five options
for layouts are designed.

Keywords: watercraft, emergency response, the rate of effectiveness of the target task.
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JOCJIIIXKEHHA 3MIHU MTMOBIPHICHUX XAPAKTEPUCTHK
BIIMOB YTOMH B I'YMOBHUX MATEPIAJIAX
Y 3BBUMAMHOMY CTAHI TA IIICJIA CTAPIHHA

IpesicraiieHo aHasi3 IMOBIPHICHHX XapaKTEepPUCTHK BiMOB YTOMH B I'YMOBHX Matepiaiax
i1 yac iX HMKIYHOr0 HaBaHTaKeHHsI. JI0C/IiDKeHHS POBEIEHO HA OCHOBI KOHLISTILIT KOHTHHY-
aNTbHOT MEXaHiKH TOIIKO/DKYBaHOCTI. KiHETHKY POCTY MOIIKODKYBAHOCTI BU3HAYEHO 33 XapaKTe-
PUCTHKAMK KPUBUX YTOMH, SIKi 1MOOY/I0BAHO BiJHOCHO SKBIBAICHTHUX HAIPYXKEHb, IO Bi/NOBI-
JIAIOTh MPUBEICHHIO CKITQJIHOTO HAIPYKEHO-I1e()OPMOBAHOTO CTaHY JI0 €KBIBAJICHTHOTO MPOCTO-

0 Ha MOMIpHUX JeopMaltisx r'yMOBHUX MarepiaiiB. JlocmimkeHHs 31ificHeHo U1t Marepiaiy, 1o
3aCTOCOBY€ETHCS B SIKOCTI MATpPHII KapKacy MHeBMAaTHYHUX HIuH. [IpoBe/ieHO MOPIBHSUTbHUIA aHa-
J1i3 3MiHM IMOBIPHOCTI BiJIMOBH BHACITIJIOK YTOMH JIISl MaTepialty JI0 Ta Micyist CTapiHHsI.

Knruosi cnosa: Broma, NOIIKOKYBAHICTh, T'YMOBI MaTepiasiu, CTapiHHS.

Beryn. V cydacHUX MamMHOOYAIBHUX KOHCTPYKIISIX ITHPOKO 3aCTOCOBYIOTh
€JIEMEHTH, 110 BUTOTOBJICHI 3 TYMOBHUX MaTepialiB, sIKi MMiJ 9ac eKCIUTyaTalii 3a3Ha-
FOTh iCTOTHOTO 30BHIIIHHOTO IWHAMIYHOTO BIDIMBY. 3MiHHA IedopMallisi 3 4acom
MIPU3BOAUTH 10 HATPOMAKCHHSI BTOMH Y Matepialli i K HaCJiOK — O BTPAaTH Hec-
HOT 3JaTHOCTI BiIMOBITHUX KOHCTPYKTUBHUX elleMeHTiB. OTxKe, aKTyallbHIM THTaH-
HSIM € CTBOPEHHS MOJIETIeH OLiHKN HAIIHOCTI TS TYMOBUX MaTepiajiB i BU3HAUCHHS
XapaKTePUCTUK X MOJIEINEHt.

OCHOBHOIO XapaKTEPUCTHUKOIO OTOPY BTOMi € eKCIepUMEeHTalbHa KprBa Be-
niepa, sika BI3HAYa€ 3aIeKHICTh MK aMILTITYIaMu TTapaMeTpa HarpykeHo-1ehopmo-
BaHoro crany (HJIC) Ta KiibKicTIO LIMKIIB AeopMallii, 10 BUTPUMAE 3pa3oK 10 MOo-
SIBU TPILIMHY 33aHOTO po3Mipy (abo 1o pyiHyBaHHS). [Ipyn boMy BUHHKaE mpooIte-
Ma BUKOPUCTAHHA OTPUMAHUX JTAOOPATOPHUX 3aJIe)KHOCTEMH, AKi OTpUMaHi B YMOBax,
K npaBmito, pocroro HJC aiist oLiHKM BTOMHOI JIOBFOBIYHOCTI peajibHUX eJeMeH-
TiB MaIIWHOOYNIBHUX KOHCTPYKIIiM, sIKi IMiJ 9ac eKCIUTyaTallii MaroTh CKIaTHHUN TH-
Hamiunmii HJIC. J{s BupilneHHs wi€el mpo0ieMy BUKOPUCTOBYIOTh METO/IN CXeMaTH-
3auii npoueciB i BBOAATH eKBiBaJieHTHi Xapaktepuctuku HJIC.

V wiit po6OTi MPOMOHY€EMO 3acTOCYBaTH KpuTepii mpuBenenHs ckiaguoro HJIC
10 eKBIBAJIEHTHHUX HAlpyKeHb, HaBeleHNX y podortax [1-3] pa3zom i3 iMOBipHiICHOIO
MOJEIUTIO, IO TIPeacTaBieHa B poOoTi [3], Ta mae 3MOry BpaxoByBaTH iCHYIOUHI PO3-
KW BUXiTHUX €KCTIEPUMEHTAIBHIX TaHuX. OKpeMo BapTo 3a3HAYUTH, IO T1iJ] 9ac aHa-
T3y XapaKTepUCTHK JOBIOBIYHOCTI TYMOBHX MatepiaiiB MOTPiOHO BpaxoBYBaTH MOX-
JMBiCTh MPOSBY e(peKTy mpupoaHoro ctapinHs [4-7]. Bimomo, mo rymomonioHi mate-
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pianu 31aTHI iCTOTHO 3MiHIOBAaTH CBOI (hi3MKO-XiMi4uHI BIacTHBOCTI 3 yacom. [Tprmaomy
TaKi XapaKTepUCTHKH, SIK CTaTUYHA MILHICTh MOXKYTh 3MIHIOBAaTHCh y KiJIbKa pasiB 3a
HOMiHaJbHUM TEepMiH eKCIUTyaTalil KOHCTPYKLIi 11 TYMOBHX €JIEMEHTIB HaBiTh, fKi
He 3HaXOIAThCS B poOOTI (Hampuknaz, mia yac 30epiranys) [8, 9]. V pobori [10] goci-
JDKEHO 3aKOHOMIPHOCTI 3MiHM XapaKTepPHUCTHK OTOPY BTOMi PI3HMX TyMOBHX MaTepi-
alliB, 110 BiIOYBa€ThCsl BHACHINOK cTapiHHsa. OTpuMaHi pe3ysibTaTH CBiquaTh Mpo ic-
TOTHH BIUIMB MPOLIECIB CTAPiHHS Ha XapaKTePUCTUKK MillHOCTi MaTepiay.

VYV uiii poboTi BMKOPMCTAHO WHMOBIpPHICHY MOJeNb HAKOMWYEHHS BTOMHOI
MOLIKOKYBAHOCTI, 1110 3aCHOBaHA Ha KOHTMHYaJbHil MeXaHilli MOLIKOIKYBaHOCTI
Ta BPaxoBY€ BUMAIKOBY Bapiallito mapameTpiB KpUBOi BTOMH Ta OyJa 3alporoHOBaHa
B pobori [3]. Lito Mozmenb Oys10 BUKOPUCTAHO Pa3oM i3 OTpUMaHUMU aBTOPOM paHille
pe3yabTaTaMu HaTypHHUX BUMPOOYBaHb ISl TyMOBOI CyMillli KapKacy Cy4acHHUX MHEB-
MaTHYHUX LIWH, Ki OyJI0 OTpUMaHO 10 Ta Micist CTapiHHA IbOTO MaTepiaiy.

IMocranoBka 3amayi Ta ii BupimenHs. [lepmum etanom wiei podotu € Bu3-
HaueHHS MapaMeTpiB KpuBoi Bemepa micns iX 3MiHM y 4Yaci BHACTIOK CTapiHHA. 3a-
rajbHe ysBIEHHs Mpo 1ieil npoiec Oyio oTpuMaHo B podoti [10], mpote mis WMoBip-
HICHOT OLIIHKY MPOIeCy HAKOTMYCHHS TOIMIKOKYBaHOCTI BTOMHU MOTPIOHO BiICTEKU-
TH 3aKOHOMIipPHOCTI 3MiHHU Yepe3 cTapiHHA KpuBOi Benepa, sKy moOyaoBaHO IS €KBi-
BaJIEHTHHUX HaIpyKeHb, 10 33Jal0ThCsl TAKUM CITiBBiIHOLIEHHM [3]:

& (2C0 [ 1 =342 |+ 2Ci0[ 30247~ 1o | - 377 —1])2

“ 5 (8C01J2/3[211 —3/?42]+8C10[6J2/L‘2 - 12] +9k17/3) JAB M

ne: Coi, CioTa k — KOHCTAaHTH Matepiany BimmosigHo mo mozmeni Mywni-Pienina; /; Ta
I, — puBesieHi mepiuuii Ta Apyruii iHBapianTu Tensopy nedopmauiii ['pina, a J—
BU3HAYHHK 1IbOTO TEH30DY.

BukopucTanHs ekcriepuMeHTaNbHIX AaHuX [10] Wi ryMoBUX 3pas3KiB MaTpu-
i KapKacy MHEBMAaTUYHKX HIMH pa3oM i3 ¢popmysioro (1) mae 3Mory nodymyBaTH KpH-
Bi BTOMH [T €KBIBAJIEHTHUX HAMpPYKEHb JUTA O3HAYCHUX MaTepiaiiB o0 Ta Ticis iX
IITYYHOTO cTapinis (6 mi6 y Tepmokamepi 3a Temmeparypu 80 °C). Ha pwuc. 1 npen-
CTaBJICHO OTPUMAaHi KpWBi, e BEPXHi KPUBi Ta CHHI TOYKHU BiJIOBiTAIOTh TaHUM, OT-
pYIMaHUM IS 3pa3KiB 0 CTapiHHS, @ HIWKHI KPWBI Ta YepBOHI TOYKH BiJIOBiITHO —
KPMBUM YTOMH MICIIs LITYYHOTO CTapiHHSL.

ArnpokcuMalrtii mpoBeAeHO Tak, IO MapameTpaMu KpuBoi Benepa, mo mimis-
ralTh BU3HAYEHHIO, BBAXKAIN MOKA3HUK HAXWITY 1li€i KpUBOT M Ta KiJBbKIiCTh LMKIIB
Ny 1o pyitHyBaHHS 3pa3Ky 3 aMILTiTY 010 aedopmartii 50 %.

[TopiBHSAHHS KpUBUX YTOMHU UIA TYMOBOi CyMillli KapKacy IMTHEBMAaTHYHHUX
IIMH 00 Ta TCIs ITYYHOTO CTApiHHS TMOKa3ye, 10 MOKa3HUK HaXWIly KPUBOi BTOMHU
HE 3a3Ha€ BHUPAXEHOT 3MiHM i MO)XKe BBakaTHCh ctanmuM. KpiMm 1poro, cmoctepi-
ra€TbCs 3MEHILIEHHS KUIbKOCTI LIUKIIIB 10 BiZIMOBH.

OTpuMaHi mapamMeTpu anpoKCUMAIlii HAIAal0Th MOXKIIMBICTh BU3HAYNTH Koedi-
Li€HTH KiHETUYHOTO PiBHAHHS HAKOMWYCHHS MOIIKOMIKYBAHOCTI U TYMOBHUX 3pa3-
KiB MaTpulli Kapkacy (Opekepy) y NHEBMaTMUHMX MHIMHAX Iichas crapinHsa. Ha
puc. 2 HaABEICHO 3aKOHOMiPHOCTiI HAKOTIMYEHHS TIOIIKOIKYBAHOCTI BTOMU JIJIsl TyMO-
BHX 3pa3KiB kapkacy (Opekepy) MHEBMAaTHYHMX IIWH 10 Ta MIiCIs CTapiHHA 3a 1X IMK-
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JYHOTO NMeOopMyBaHHS 3 aMILTITyaaMu nedopmariit 50 %, a Takox BiAMOBimHI iM
IITFHOCTI IMOBIPHOCTI BiZIMOBH, SIK (PYHKIIT KUTBKOCTI IIUKJTIB IO BiJIMOBH.

0.005
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a) lg(¥) 0) Ig(™)
Puc. 1. Kpugi ymomu 2ymo60i cymimi mampuuyi kapkacy (6epxmi Kpugi ma cuni mouxku) ma
nicaa wmyunozo cmapinns (6 0i6 y mepmoxamepi za memnepamypu 80 °C)
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Puc. 2. Jlosipuuit inmepean 014 npoyecy HaKOnU4eHHA ROUWKOOMHCY8aHocmi (a) ma
winvHicmo imosiprocmi 6iomosu (0) cymosux 3pazKie Mampuyi KapKkacy RHeEeMamuyHUx
WIUH 30 YUKTIYHO020 0eqhopmysanHa 3 amniaimyoamu dedhopmayiit 50 %

10P

Puc. 3. Imogipnicmb 6e36i0M08HOI pOOOMU 2yMOBUX 3PA3KIE Mampuli KapKacy
RHEGMAMUYHUX WIUH 30 YUKIIUHO020 0eqhopmysanHs 3 amnaimyoamu dedhopmauiit 50 %,
75 % 100 % ma 125 %. Ilopienanna 012 3paskie y nepeicnomy cmani (cyyinvhi Kpuei)
ma nicia Wmy4Ho2z0 CmapiHHa (HYHKMupHi Kpuei)
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Ha puc. 3 Takox 3BeneHo (yHKIii HamiHOCTI (MMOBipHICTH O€3BiIMOBHOT
poboTn) TyMOBHX 3pa3KiB MaTpuii kKapkacy (Opekepy) MHEBMATHYHMX IIWH 32 LWK-
JiyHOTO NedopMyBaHHA 3 Pi3HUMU aMILTITY 1aMu nedopMartiii.

BucHoBku. 3aranbHuii aHaji3 MpeACTaBIEHUX PE3YNbTaTiB CBIAYNTH, IO Y
TYMOBHUX 3pa3KiB Kapkacy (Opekepy) MHEBMATUYHUX INTMH 0a30Be KiTBKiCTh IUKIIIB
o BimMOBHM Ha (pikcoBaHoMy piBHI ammuityn nedopmauiii 50 % 3MeHMWIOCH y
55 paziB, a 3a (ikcoBaHMX KPUTHYHNX 3HaU€Hb EKBiBaJEHTHUX HANpy:KeHb — Maiike
y 6 pasiB.
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Jlapun O.0. UccienoBanue u3MeHeHHiI BEPOSITHOCTHBIX XapaKTepPUCTHK
OTKa30B YCTAJIOCTH Pe3MHOBBIX MaTEPHAJIOB B MEPBOHAYAJIBLHOM COCTOSIHUH H

nmocJje CcrapeHust

npe}]CTaBHeH aHaJIn3 BEPOSITHOCTHBIX XapaKTEPUCTHUK OTKA30B YCTAJIOCTHU B PE3UHOBLIX
Marepuaiax 1nmpm mx LUKITAYECKOM Harpyske. HCCJ’IGZ{OB&HI/IH TPOBEJICHbI HAa OCHOBE KOHILICII-
Un KOHTVIHyaJ'IBHOﬁ MEXaHUKU TTOBPEKIAAEMOCTH. Kunernka pocTa MoBpEKAaCMOCTHU OIIpe-
JICJICHA 110 XapaKTEPUCTUKAM KPHUBBIX YCTAIOCTH, KOTOPbIE MMOCTPOCHBI OTHOCUTEIIBHO JKBU-
BaAJICHTHBIX Haﬂpﬂ)l(eHHﬁ, KOTOPLIE COOTBETCTBYIOT IMPUBCJACHUIO CJIOKHOI'O HAIPSKEHHO-/1C-
(l)OpMI/IpOBaHHOFO COCTOSIHUSA K DKBUBAJICHTHOMY IIPOCTOMY HAa YMEPCHHbBIX ZLC(I)OpMaLU/IﬂX pe-
3UHOBBIX MaT€pUajioB. VICCHGZ{OBaHI/Ie TNPOBEJICHO U1 MaTepualia, IPpUMEHIAEMOro B Ka4eCTBEC
MaTpHUIbl KapKaca IMHEBMATUYCCKUX IUH. HpOBeﬂeH CpaBHHTeHbeIﬁ aHaJIn3 U3MCHCHUS BC-
POATHOCTU OTKa3a BCJICACTBUEC YCTAIIOCTH Ul MaTepualia 10 1 110CJI€ CTapEHU .

Knrouesvie cnosa: YCTAJIOCTD, NMOBPEKAAEMOCTD, PE3UHOBBLIC MaTEpHUaAJIbl, CTAPEHUEC.

Larin 0.0. The Investigation of the Change of Probability Characteristics
of the Fatigue Failures of Rubber before and after Aging
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The analysis of the probability characteristics of fatigue failure in the rubber materials
under cyclic loading is presented. A research has been carried out based on the continuum da-
mage mechanics. Kinetics of damage is determined by the characteristics of fatigue curves.
The fatigue S-N curves are built relative to equivalent stress that represents the complex stress
strain state to an equivalent simple state subjected to the possibility of appearance of finite
strains. The study has been carried out for a material that is used as a matrix of pneumatic tire
carcass. A comparative analysis of changes in the probability of failure due to fatigue of the
rubber material before and after aging has been done.

Keywords: fatigue, continuum damage, rubber materials, aging.
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MATEMATHUYHI OCHOBHU ITPOLECY TEHEPYBAHHA K/IIOYIB
NEPECTABJIAHHA 3 BUKOPUCTAHHAM IIU®PY KAPJIAHO

PosrnsnaioTees 0co0IMBOCTI pPO3pOOICHHS HAMIHHOTO aIrOPUTMY Ul TeHepyBaHHS
KITIO4iB [ePECTaBIsHHSA, podoTa sKoro 6azyerhest Ha kitacuynomy mmdpi Kapaano "ksagpar-
Hi rpatku" y #0oro cygyacHOMy MaTeMaTH4HOMY (JOPMYITIOBAHHI, 1110 3arajoM Ja€ 3MOr'y reHe-
pyBaTH MOCTIIOBHOCTI BUIMTAKOBUX YUCEIT Y 3a1aHOMY Jliarna3oHi 6e3 MOBTOPEHHS.

BceranopieHo, mo anroput™ "kBaapartHi rpatku”, GyIydH alropUTMOM MapIIpyTHOrO
MEPECTABISIHHSA, B SIKOMY MPABUIIO PO3MILIECHHS CUMBOJIIB y OJIOLli 33a€ThCsl KBAAPATHUM TpPa-
(daperoM, MOXKHAa BHKOPHCTOBYBATH HE TUIBKM IS MH(pPYBaHHSA OJIOKY BXiJHOTO MOBIIOM-
JICHHSI, aJie i JUTs TeHePYBAHHS Bi/IMOBIHOT MHOYHHH KITFOYiB MIEPECTaBIISTHHS. 3 BUKOPUCTaH-
HSIM OCHOBHHUX IOJIOKEHb MaTPUYHOT ajireOpu po3po0sieHo MaTeMatiuyHe (popMy TFoBaHHS ajl-
roput™y "KBaJpaTHi rpatku' Ui FeHepyBaHHs KITIOUiB EPECTaBIISHHS, @ TAKOXK MaTeMaTHYHE
(opMyJTFOBaHHS aJrOPUTMY MEPECTABIISIHHS PAIKIB MATPUIN BXiJIHOrO MOBIJIOMIICHHS, Kijlb-
KiCTh CTOBIII[B SIKOT MOKe OYyTH JIOBIJTBHOIO.

Knwuosi cnosa: 3axucr indopmarii, mmdp Kapaano, mudpysanbshi tpadaperu, nepec-
TAHOBHI ATOPUTMH, ITOPUTMH MapIIPYTHOTO MEPECTABISIHHS, aIrOPUMT "HPSMOKYTHI Ta
KBaJIpaTHi rpaTku', reHepyBaHHs KIIFOYiB MEPECTaBIISIHHS, KPUIITOAHAII3.

Betyn. B po6ori [6] 3a3Ha4eHO, 10 Y CydacHHUX CKJIaIHUX aJlTOPUTMaxX MINQ-
pyBanHsI/ nemudpyBanHs iHGopMaIii IMUPOKO BUKOPUCTOBYIOTHCS alTOPUTMH Map-
LIPYTHOTO TiepecTaBisiHHs. CyTHICTh TAKUX aITOPUTMIB TIOJIATA€ B TOMY, IO B KIIiITH-
HU TIPSAMOKYTHOI TaOJWIli CUMBOJM BXiITHOTO TOBiJOMJICHHS BIMCYIOTH 32 OJHUM
MapIIPyTOM, a TIOTIM Lli CHMBOJIY 3UYUTYIOTb 3 TAOJIHUII 32 iHIIUM MapIIpyTOM.

[pukiaagoM MpoCTOro MepecTaBlisiHHA € 3amuc OJOKY MOYaTKOBUX IaHHX Y
NPSIMOKYTHY TaOJIMLIO PSIKaMU, a 3YMTYBaHHS — CTOBMNLAMH 41 HaBHaku. [Tocminos-
HICTh 3aIlIOBHEHHS PAIKIB TAaOMWII Ta 3UUTYBaHHS 3alIM(PPOBAHUX JAHUX CTOBIIIMHU
Ha3MBaIOTh KIIFOUEM TepecTaBissHHA. BizoMumu aaroputMamu nepectaBisiHHs [4] €:
Mariyfi KBaJpaTu Ta MAXOBi JOIMIKK; KIACHYHI Ta TaOIuuHi (P MepecTaBIsSHHS,
MapLIpyTHE NepecTaBJssHHA 3 BUKOPHCTAHHAM TpadapeTiB; MapLIpyTHE MepecTaB-
JISIHHS 3 BUKOPHUCTAHHS CKJIQHUX TeOMeTprYHuX ¢iryp, Hanpuknan, ¢iryp ['amins-
TOHA. Y KOKHOMY i3 IIMX aJITOPUTMIB KJIFOUi TIEPECTABIIIHHA YTBOPIOIOTHCA 3a Paxy-
HOK pi3HMLI IUIAXIB 3aMMCy CUMBOJIB MOYaTKOBUX MaHWX i LUISAXIB 3YMTYBaHHS LUX
CHUMBOJIIB y MeXKax Jesikol reoMmeTpudHol ¢irypu [8]. YacTo 1i cuMBOIM MatOTh CBOIO
YUCJIOBY HyMepallito, TOMy, SIK HacJTiJ0K, OTPUMaHi B TakKi CIOCOOM TOCIiIOBHOCTI
YyCcell YacTO MalOTh BUMAIKOBHI XapakTep.
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