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MOJIEJTFOBAHHSI KYTOBOI'O 3CYBY
OKAHTOBYBAJIBHOI KJIEMOBOI ITOJIMEPHOI IIJIACTUHHA
KHUKKOBOI'O BJIOKY 3IIUTOIO HUTKAMHA

The magnitude of deformation of individual sections of the root adhesive polymeric plate,
in the process of loading book blocks, sewn with threads, depends not only on the elastic
properties of the material of the adhesive composition, its isotropy, the thickness of the applied
layer, but also on the angles of bending of the plate bends, stresses of the internal structure.

The stresses occur at the edges of the adhesive plate joints with the paper folds of the book
notebooks on one side and the edging paper on the other, in the form of compression and
stretching sections at discrete bending points.

The time of loading, in these areas, proportionally affects the reduction of the elastic
properties of the plate and the development of the phenomena of residual plastic deformation.

BukopucraHHs KJICHOBHX IONIMEPHUX KOMIIO3MIIH 3 BHCOKOIO AATe3i€l0 Ta BHCOKOIO
JUNKICTIO  JUUI1 OKAaHTOBYBaHHS KHIDKKOBUX OJIOKIB, 3IIMTHUX HUTKaMH, 3a0e3reuye MilHE 1
€JIACTUYHE CKPIIUICHHS KOPIHIICBOI YaCTHHH CQabIIbOBAHUX 3OIIMUTIB 1 JIO3BOJISE 3a0C3MEUUTH
JIOBrOTPUBAY EKCIUTyaTalliiHy CTIMKICTh KHU)KKOBHX OJIOKIB BHUTOTOBJICHHX 13 PI3HMX BHUJIIB
namnepy.

3MiHa BIACTHUBOCTEH KJIEHOBUX KOMMO3HMIIHM MiJ Yyac JOBIOTPUBAIMX JUCKPETHUX HEpErvHaHb
KOpIHIIEBOI YaCTUHU KHIKKOBHUX OJIOKIB, y MpOLEC] YHUTAHHS, NPU3BOJUTH 10 YTBOPEHHS
pYHHIBHUX /e(eKTiB Ta BTpATH LIICHOCTI OKaHTOBYBaJIbHOI KJI€HOBOI INIACTUHH, L0 10 MOMEHTY
MOBHOT'O PYWHYBAHHS B OKPEMHUX MICIISIX HESIKICHOTO 3’€/THaHHS KOPIHIIS OJIOKY - BTpaTa IITICHOCTI
HE BU3HAYAETHCS, OOMEXYIOUM MOXIIMBOCTI, Ha €Talnax YyTBOPEHHS MOYaTKOBUX JAe(EeKTiB,
3aCTOCYBAaTH 3aCO0M BiTHOBIIOBAIBHOTO PEMOHTY KJIEHOBOI IJIACTHHHU.

BpaxoByroun exkcrutyatauiifHi JOCTIKEHHS MOKa3HUKIB KYTOBOI'O 3CYBY IpHU MEpPErMHaHHAX
KJICHOBOT TOJIMEpPHOI IUIACTUHH KOPIHIIEBOI YaCTHHU KHU)KKOBOTO OJIOKY, 3IIUTOTO HHUTKAMH,
BUSIBUTH OCOOJMBOCTI y 3MiHAaX TE€OMETPUYHUX pO3MIpIB KOPIHIIEBOi KJIEHOBOI IJIACTUHU B
3aJIe)KHOCTI BiJ] KyTIB NEpEeruHaHHS.

Bigomo, mo ans BpaxyBaHHS —OCOOJMBOCTEH TEXHOJIOTIYHOTO BHUT'OTOBJICHHS KHMYKKOBOI
MPOJYKII HEOOX1THO BpPaxOBYBaTM OCHOBHI BHMJU pPYHHYBaHb KHHIH, 110 BHHUKAIOTH IIiJ 4ac
JIOBFOTPUBAJIOTO iX BUKOpHCcTaHHS [1]. PyliHyBaHHS KOpiHIEBOi KJIEHOBOT IMJIACTUHU, YTBOPEHOI B
TEXHOJIOTIYHOMY MPOLIECI OKAaHTOBYBAaHHS KHM)KKOBOT'O OJIOKY, € OJHUM 13 HaHOUIbII MONIMPEHUX
nedeKTiB BUKOPUCTaHHS KHIXKKOBOI IPOAYKIIIT Mij yac ii JOBroTpuBasoi eKcruyararii.

Oco6aMBOCTI TEXHOJOTIYHOTO MPOIECY OKAaHTOBYBaHHS KHMKKOBHX OJIOKIB OOYMOBIIOIOTh
crenuQiyHi BUMOTH JI0 BIACTUBOCTEH TEPMOKIIEIB, IO OOMEXYIOTh MOMJIMBOCTI iX 3aCTOCYBaHHS
[2,3,4,5,6].

Oneparii HaHECEHHs KJ€l0, MPHUKJICIOBAHHS OKAHTOBYBAJIBHOIO MaTtepialy /10 KOpIHI,
3arMHAaHHS 1 TPHUKJICIOBaHHSA Horo a0 ¢op3aiiB, y MpoLeci OKAHTOBYBAHHS, 3IIHCHIOETHCS
MPOTATOM TEXHOJIOTIYHO BHU3HAYEHOIO MPOMDKKY Yacy, MiJ 4Yac SKOTO BIIACTUBOCTI KJIEHO
(po3miiaBy) MOBHHHI 3aIMIIATUCS HE3MIHHUMH, 1HAKIE, TPY HAHECEHHI TEPMOKJICIO HAa TOBEPXHIO
Marepialy, 4d Ha KOpiHElb OJoKa 3HIKYIOTBCS HOro aare3iifHi BIACTUBOCTI Ta 3/1aTHICTH
NPOHUKATH B TOPH, IO CHPUATHUME MPHUIIBUAMICHHIO BTOMHO-PYHHIBHUX €KCIUTyaTalliHUX
MPOIIECIB 1 CKOPOUCHHIO MEPi0y BUKOPUCTAHHS KHIKKOBOT MPOAYKITIi.

Jlns BU3HAYCHHS [OBrOBIYHOCTI BHJAHb 1 MIABHMINEHHS IiX MIIHOCTI BaXJIMBUMH €
JOCITIJDKEHHST MEXaHIi3My TEePMIUHOI JecTpyKIli kieiB. JludepeHiiino-TepMiuanii aHami3 KieiB
MoKa3ye 3MiHy iX MOJEKYISIpHOI MacH 3aJIe)KHO Bl TEMIEPATYpH 1 CTYINEHs ASCTPYKIii, IIBUIKOCTI
MPOIIECiB PYHHYBAaHHS CTPYKTYPH MOTIMEDPIB.
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TeopernyHni 3acanmM KBajIoOrii KHUTH, a TaKOXX BpaxyBaHHS CHEIMU(MIKA CKPIIUICHHS
KHIKKOBHX OJIOKIB, 3IIUTHX HHUTKAMH, CIPHUSIOTh BHU3HAYCHHIO KOHCTPYKTHBHO-TEXHOJOTTYHUX
BJIACTUBOCTEH €JEMEHTIB KHI)KKOBUX BHAAHb OCOOJIMBO BaX¥JIMBUMHU IPU  OLIIHIOBAaHHI
eKCIUTyaTaI[iIfHUX [MOKAa3HWKIB: JIOBTOBIYHOCTi, MIIIHOCTI, 4YHTa0EIbHOCTI, €CTETUYHOCTI -
30BHIIIHKOTO Ta BHYTPIIITHEOTO O(OPMIICHHS.

MogemtoBanHst  aedopmariii KJIeHoBOro mapy KOpPIiHIIEBOI YaCTUHH KHH)KKOBOTO OJIOKY,
3IIUTOI0 HUTKAMH, CIpHs€  JOCIIDKEHHIO BIUIMBY KYTIB IE€pEerMHaHb IOJIMEPHOi KJIEHOBOT
IUTACTHHM, B TPOIIECI eKCIUTyaTamii KHMKKOBOT MPOAYKIii, SIKi COPUSAIOTH CTBOPEHHIO 30H 3MIiHHOT
KOHIIEHTpaLli pyHHIBHUX HalpyXXeHb BHYTPIIIHBOI CTPYKTYPH IJIACTUHH, a TAaKOX BIUIUBY Hacy
Aii HaBaHTaXEHb Ha LUX JAUIHKAaX, M0 MPONOPLIHHO BIUIMBAE HAa 3MEHIICHHS TNPYXKHHUX
BJIACTUBOCTEH IJIACTHHU 1 PO3BUTKY SIBUIL 3IMIIKOBOI IUNIACTUYHOI Aedopmartii.

Bimomo, 1m0 1S TEXHOJOTIYHO BU3HAYCHOT'O 3HOCOCTIHKOTO CKPIIUICHHS KOPIHIEBOT YaCTHHH
KHIDKKOBUX OJIOKIB, 3IIMTHX HUTKAMH, a TaKoX HAOyTTS eKCIUTyaTaliiHOl MILHOCTI 3’€JIHaHHS
BaroMy poJib BIITparoTh orepallii HAHECCHHS KJICHOBHX KOMIIO3UIIIM Ha KOPIHEIh Ta HAKJICIOBAHHS
OKaHTOBYBAJIbHHX MaTepiaiiB, 3 METOI0 HaJaHHA CTIHKOCTI OJOKY J0 KYyTOBOTO 3CYyBY 1
3aKpIIUICHHS CTAHIAPTH30BaHO1 ()OPMHU KOPIHIICBOI YACTHHHM, YTBOPEHOI ITiJ] 9ac MiJrOTOBKH OJIOKIB
710 OKaHTOBYBAJIbHUX IIPOLIECIB, 1110 Ma€ 30epiraTu He3MIHHUM KOHCTPYKTUBHHUM BUIJISL BIPOJIOBXK
BTOMHO-PYHHIBHOTO TIEPiOly JOBFOTPUBAJIOTO BUKOPUCTAHHSI.

3MIIHEHHS KOPIHIICBOI YAaCTHHU KHIDKKOBHX OJIOKIB, IO CKJIQNalOThCS 13 TIOMEPEITHbO
migiopaHux i caabllbOBAaHUX 30IIWTIB, 3IMTUTUX HUTKAMH, 3a JOIMIOMOIOK KICHOBUX KOMITO3HIIIH,
103BOJIsIE (PI3UKO-XIMIYHMMH 3aCO00aMH YTBOPIOBATH LIJTICHY CHCTEMY i3 KIJIBKOX MaTepialbHUX
CKJIaJJOBUX TaKHX, SIK MaIlip KHUKKOBOTO OJIOKY 3 PI3HOMAHITHUMHU CTPYKTYPHUMH OCOOIUBOCTSIMHU:
NATITYpHI HUTKH, 10 Y MPOIECi 3MIMBaHHS OJIOKY CTBOPIOIOTH HA MOBEPXHI HAMIBKPYIIUX (abIliB
30IIUTIB TUCKPETHY CTPYKTYPY 3 HOMEPEIHIM HATATOM, KJIeHOBI KOMITO3UIIi1, peenTypHUil cKia
SKAX CHpHs€ aAre3ifHid B3aeMmojili 1 aAre3idHid MIIHOCTI MDK KOMIIOHEHTaMM 3’ €IHAHHS, a
TaKO’X OKaHTOBYBaJIbHMM Marip MiJIBUIIEHOI MIIIHOCTI 1 MJIACTUYHOCTI [7].

ExcruryaTariiiiHa MilIHICTh KJIEHOBOro 3’€HAHHS, HOro HAAIMHICTH 1 JOBIOTPUBAIICTH
3aJIeKUTh BiJ JOTPUMAHHS YMOB HAQJIEKHOIO KOHTAKTy MK noBepxHero IlI-moaiOHoro kopiHus
KHMJKKOBOTO OJIOKy (cyOcTpaTy) 1 KJI€MOBOIO KOMIIO3MII€I0 (aaresiBy), L0 HAHOCUTHCS Ha
KOPIHLIEBY YAaCTHHY OJIOKY 1 CHPHUSATHME MILIHOMY 3YEIJICHHIO B 30HI KOHTAKTY IOBEPXOHb Harnepy
0JIOKY 1 OKAaHTOBYBAJIBHOT'O KJIE€I0, 00YMOBJIEHOMY YTBOPEHHSIM aJIr€31HHOr0 3B 53Ky 3a paxyHOK Aii
MDKMOJIEKYJIIPHUX CHJI PI3HOPITHUX TOBEPXOHb.

CTBOpEHHsI CIIPUSATIIMBUX YMOB TEXHOJIOITYHOTO Mpoliecy GopMyBaHHS KOT€31iHOI MILHOCTI
HAHECEHOTo Iapy KJIeHOoBOI KOMIO3HUIIT IEPETBOPIOE LIap KIIEK Ha TOHKY MOJIIMEPHY IUIACTHHY, B
SKY 3 OJIHIET CTOPOHU IMIJIAHTOBAaHA MPOCTOPOBA CITKA 13 NANITYPHUX HUTOK, 3@ JOTIOMOTOIO SIKUX
3IIMBAJIaCh KOPIHIIEBA YAaCTMHA KHID)KKOBOTO OJIOKY, a 3 IHINOI - OKaHTOBYBAJIbHUN mMamip uis
HaJlaHHSA JTOJaTKOBOI MIITHOCTI KJICHOBOMY 3’ € THAHHIO.

@dopMyBaHHS 3 TOYAaTKOBOIO TEXHOJIOTIYHOTO KJIEHOBOIO pO3IUIABY OKAHTOBYBAJIbHOT
MOJTIMEPHOI TUTIBKUA CYITPOBOJIKYETHCS SBHINIAMH MIKPOPEOJIOTIUHO1 are3ii 3al0BHEHHS KaITlISPIB,
1op, TPIIIMH MOPUCTOI MOBEPXHI Manepy KHIKKOBUX OJIOKIB, 32 paXyHOK YOro 30UIBIIYETHCS
IO KOHTAKTIB KJIEHOBOI KOMITO3HMIIIT 13 KOPIHIIEBOI YACTHHOIO OJIOKY, IO CIIPHUSE 3POCTAHHIO
anre3iifHoI MIIHOCTI.

Jlis 3abe3nedeHHs CHPHUSTIMBUX YMOB 3/A1MCHEHHS  MIKPOPEOJIOTIYHOI  ajresii mpu
YTBOPEHH1 OKaHTOBYBAJIBHOI'O KJIEHOBOTO 3’€HAHHS KHUKKOBOTO OJIOKY, POPMYETHCS CEIEKTUBHE
mig0upaHHs B’ I3KOCTI KJICHO BiJI SIKO1, B 3HAYHIN Mipi, 3aJI€KHUTHh MIITHICTh I[LOTO 3’ €THAHHS.

3acTocyBaHHS KJICHOBUX KOMITO3UIIIH /Uil CKPIMJIEHHS! KHM)KKOBUX OJIOKIB pi3HUX (OpMaTiB,
pi3HOI TOBIIMHH, 3 PI3HOMAHITHUMH BHJIAMH Iallepy Ma€ BPaxoBYBAaTH HEOOXITHI OCOOIHMBOCTI
HAHECEHHS KJICI0, 1[0 MAalOTh 3a0e3MeYnTH BUCOKY ajresiro 10 Buay mamepy Onoky. Ilomimepna
IJTiBKA, YTBOpPEHA B pe3yibTaTi MOAAJIBINOI TOJiMepH3allli Ko, MICiAs HAaHEeCEeHHS WOro Ha
KOpIHEIb 1 3aKpIIJICHHs, Ma€e 3a0e3MeYUTH BIJHOCHE BUIOBXKEHHS IIPU EKCIUTyaTallii BUpoOy MeHIe
ab0 Take, IO JOPIBHIOE BITHOCHOMY BHJIOBKEHHIO BHKOPHUCTAHOTO B OJIOI Mamepy, a TaKOX
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3a0€3MeYNTH 3HAYHO BHII IMOKA3HUKH EJIACTHYHOCTI Ta MIIHOCTI Ha pO3pUB, HDK Iarmepy
carbIIbOBAHUX KOPIHIIB 30IIUTIB, 3IIUTHX HUTKAMHU.

HeoOximHo MaTtu Ha yBa3i, IO eKCIUTyaTalliiiHI OCOOJMBOCTI BHUKOPHCTAHHS KHI)KKOBOI
MPOJYKIIil, Y SKOi OJIOKH 3IIMTI HUTKAMH 1 OKAHTOBAHI KJICHOBUMHU KOMITO3UIIISIMH, 1 SIKi MOJISATAIOTh
y OararouucenpbHUX MOCTIOBHUX IUCKPETHHX, a00 BHIIQJAKOBHUX CTOXaCTMYHHMX HEpEerMHaHHIX
KOpIHI OJIOKY MPH TEpPEeropTaHHi CTOPIHOK, Y 3YCHJUIAX, B HIMPOKHX MEXaxX MPUKIAICHHUX 0
PI3HUX MICIb INEPErMHaHb KOPIHLEBOI YacCTUHH, I JOCSITHEHHS MaKCUMAaJbHOTO PO3KPUTTS
610Ky, HaGmmkeHoro go kyrie y 180°, mo 3aGesmedye KOMMOPTHE HUHTAHHS, MOCTYIOBO
IPU3BOJATh 10 PYHHYBaHHS aAre3iMHUX 3B’SA3KIB 1 IMOCTYHNOBOIO MOTIPLIEHHS Mpale3AaTHOCTI
KOPIHIIEBOI KJIEHOBOI KOMITO3UTHOI CTPYKTYPH.

BpaxoByroun Te, 110 JOBroTpHBaji Ta OaraTO4MCeNbHI MEPErMHAHHSA KOPIHLEBOI YaCTHHHU
KHIDKKOBOTO OJIOKY TOTpeOyIOTh HAHECEHHS HE TUIBKM MIIHOI KJIEWOBOi KOMITO3MIIi, ane i
MaKCUMaJIbHO €JacTU4HOI — BHOIp Kiew, Uil 3a0e3ledyeHHs JOCTaTHbOI MIIHOCTI KJIeHOBOIo
3’€IHaHHS, HEOOX1THO 3A1MCHIOBATH BiJIMOBITHO MPHU3HAYCHHIO IBOTO 3 €THAHHS, 3 YPaxXyBaHHSIM
MaKCUMaJIbHOI KIJIBKOCTI BHMOT, L0 HPEI'SIBIAIOTHCA B IMPOLECI BUTOTOBJIEHHS KOXXHOTO BHIY

Ha Puc.l,a. 300paxkenuii 3mozaenpoBanuii mepepiz Il-moaiOHOT mosiMepHOi KiIeioBOi
IUTACTUHM, YTBOPEHOI MiJ 4Yac TEXHOJOTIYHOTO TPOIECy OKAHTOBYBAHHS KHIKKOBOTO OJIOKY,
3IIUTOrO HUTKAMHU.

[InactuHa BIATBOPIOE (GOPMY T'€OMETPUYHOIO APOYHOTO CKIICHMIHHS KOPIHLSA PO3KPUTOL
MOCEepEeINHI KHUTH, Y SKOi BUAUJICHI KJIMHOBUIHI NIJSHKH KJICIO, 3 YBICHYTHMH TOBEPXHSIMH B
MDKKOPIHIIEBOMY MPOCTOp1 30LIMTIB Ta MICLS JUCKPETHOIO IEpernHaHHs KJeHOoBOi IUIACTHHU
(Puc.1, 6), mo pa3oM BpaxOBYIOTHCA, SK XapaKTepHI O3HAKH, B JOCIHIIPKEHHI €KCIUTyaTaI[iitHUX
0CO0JIMBOCTEH BTOMHOTO PYyHHYBaHHS KJI€HOBOI KOMITO3HUIII.

[lin 4yac mneperopraHHs CTOPIHOK Yy YHCJIOBIM IOCHIIOBHOCTI, IOCTYHNOBO 3MIHIOETHCS
KOH(Irypalisi apouyHOro CKJEMIHHS 1 3MIHIOEThCS MPOCTOPOBa BiACTaHb KJIEHOBOI MOIIMEPHOT
TUTACTHHM BiJ TIEPIIOi CTOPIHKM IO OCTaHHBOI, IO /IO MOYATKy TeperopraHHs ckimamae L MM a
MiHIMaJIbHO MO>KJIMBA, IPU PO3KPUBAHH1 OJIOKY MocepennHi, - Lmin MM .

[lepernHanHs TUIACTMHM BiJI TIOYAaTKOBOI MaKCHUMaJIbHOI MPOCTOPOBOI JTOBXKHUHU 10
MiHIMaQJIbHOI [JOBXXMHM IIIJICTABU ApOYHOr0 CKJIEMIHHSA  (DIKCYeThCS pO3MiIpaMH YMOBHOI'O
KOpIHIIEBOTO ImMapHipa 010ky [1] 3 BH3HAYaJIbHUM PO3MIPHUM IMOKAa3HUKOM IITalii KHHKKOBOI
OIpaBH, sIKa BUTOTOBJIEHA JIJIsl KHMYKKOBOTO OJIOKY.

Bucora MakCHMaJIbHOTO MOXIIMBOTO TPOCTOPOBOTO TEPETUHAHHS KJICHOBOI MIACTUHU Hmax
MM (BEpLIMHA NMPaBWILHOTO apoyHoro ckieninag) (Puc.1l, 6) Ha BigMiHY BiJl BUCOTH ITOYAaTKOBOTO
kieioBoro mapy H MM (Puc.1,a), BHpogoBX eKcCIuTyaTaliiHOTO NEPioAy 3MIHIOETHCS B CTOPOHY
3MEHIIIEHHS Yepe3 MMOCTYIOBE BTOMHE PYHHYBaHHS
KJIEHOBOI KOMITO3UIIii 1 BTPAaTy 03HaK Fr€OMETPUYHOT 0JJ00M apOYHOI0 CKJICTIHHSI.

Jlisi HAOYHOCTI MOJIENIOBaHHA KyTOBOI JedopMarllii MoiiMepHOi KOpIHIEBOi IUIACTHHU
KHHMKKOBOTO OJIOKY PO3TJITHEMO KYTOBI MEpEMIIIeHHSI IJIACTUHU MIPH NePEropTaHHi TUIbKHU 30IIUTIB
OJI0KY, 3LIMTOTO HUTKAMHU, BPAaXOBYIOUM, WIO JUIS MEPErOpPTaHHS CTOPIHOK OJIOKY, BHSIBICHHM
mporec KyTroBoi aedopmariii Oyfae TOTOXKHIM - JIHIIE 30UTBIINTBCA KUTBKICTh PO3TIISTyBaHUX
BapiaHTIB, 110 3aJIeKATHUME BiJl KIIBKOCTI CTOPIHOK Y OJIO1Ii.

B mepmy uepry, kyroBa naedopmaiis - aedopmaiis 3CyBYy Y MOJIMEPHOI IUJIACTHUHH,
MPUKJIAaIeH] 3yCHJUIS MiJl 4ac TMOCIiJOBHO-BIOPAIKOBAHOTO  IEPErOpTaHHs 30IIUTIB 1 Jis, B
pe3yibpTaTi hOro, MPOIECY BTOMHOTO PYWHYBaHHS TUIACTHHHU B KOXHIW IMO3HIIII, TO3HAYEHIA HA
Puc.l,a, sk Toukm a,b,c,0,d...I, 3aNeKUTh BiJ Yacy 3HAXOJKEHHS KOXKHOI IHMCKPETHOI TOYKH
IJIACTUHU B MEPErHYTOMY CTaHi il 9ac YMTaHHsA, POpMyroUi pi3HI, 32 YHCEIbHIUMH MMOKa3HUKAMH,
pyiHiBHI nedexTu:

- IpY TIEPETMHAHHI MOJIMEPHOI MJIACTUHU B TOYI & Ha KYT 04 HpU MeperopraHHi l-ro

30IIMTA - Yac 3HAXOHKCHHS ITiJl TI€10 eKCIUTyaTalliiHuX 3yCuilb CKiaje iy = 1y,
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- TpU MEepervHaHHi MOJIMEPHOI TNIACTUHH B TOUll D Ha KyT 0 IpH HeperopraHHi 2-ro
30IIUTA - Yac 3HAXOKEHHS MiJ €10 eKCIUTyaTaliiHUX 3yCUiIb CKIIaje t1 + t) = 1p;

L

min

Puc.l. 3miHa reoMeTpHYHMX pPO3MIpiB KJIEHOBOI IJIACTUHM B 3aJIEKHOCTI BiJl KYTIB
neperuHaHHs: 1-gparMeHTH KOPiHIIEBOT YaCTUHU CPalIbIIbOBAHUX KHIKKOBUX 30IIIUTIB

- TIpH TEepervHaHHi ... B TOYNi C Ha KYT O3 MPHU MEPErOpTaHHI 3-TO 30IIMTa 4Yac ...
cknazge t; + tr + t3 = 13;
- IIpU NEepervHaHHi ... B TOYLll O HA KYT O4 IPU MEperopTaHHi 4-ro 30mwMra dac ...
ckaame ty +ty +t3 + 4 = 14;
- IIpH NEperWHaHHi ... B TOYII | HA KYT 0 IPH NEPErOPTaHHi i-ro 30IIMTa Yac ... CKIaJe
L+t +ta+t,+.. .+t =1,
nety =t =13 =1t = ... =t Npu OJHAKOBOMY TEMIIl YUTAHHS 1 PIBHOMIPHOCTI IEepEropTaHHs
30IIIUTIB;
1 t1 £ty #t3 #t4 # ... # tj Ipu HEPIBHOMIPHOMY TIEPETOPTAHHI 30IIUTIB B CTOXAaCTUYHIN
IIOCJIITOBHOCTI.
OTxe, 4acTKOBO, J1e(hopMallito Y KyTOBOI'O 3CYBY KOPIHIIEBOT KJI€HOBOI MOIIMEPHOT TIACTHHU
B MICLSX EKCIUTyaTallifiHUX IUCKPETHUX MEeperMHaHb, MOXIIMBO NPEACTABUTH, SK (PYHKIIIO Bif
qacy y BUIJISIL

-y =f(ty) =f(w); 1= f(t);
- 1 =f(ti+t) =f(1); 2 =T (12);
-y =t + o+ tg) = F(13); 3= (13);
- ya=f (Lt + it +tg) = (1) va =T (ta);
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- pi=f (it ttatty+t) = () vi = f(x).

Binomo, 1o xyroBa aedopmariisi Y € TpaHUICIO 3MIHU KyTa MiX JIBOMa JIOBITbHO OOpaHUMU
BiIpI3KaMH B TUIl TP MPHUKJIAJACHHI HaBaHTA)XCHHS, KOJU JIOBXWHU IMX BIJPI3KiB MPSAMYIOTH 0
HyJs [8] 1 Moxe OyTH 3amucana y BHTIISIL:

— 8U; , Yy, — 3y , 8Us, — 9Ux , 30y
Yx}'_ a ’ Y_}'z_

Az gy’ Yaz = fz fx '

ne U — KOMIIOHEHTH BEKTOpa MEPEMIIeHb I YCiX TOYOK Tijia.

B mporeci muckpeTHUX NepernHaHb KOPiHIEBOI KieioBoi moniMepHoi miactunu (Puc.1) B
okoni Touok a,b,c,0,d,e,f...i (Puc.1,a), m0 3HaXOATHCSI HA BEepLIMHAX KIMHOBHIHUX IPHILIUBIB
KJICI0, OpPIEHTOBAHMX MIX 3OIIUTAMHU MOCIIJOBHOI HyMepallii, MOXJIHMBO CIIOCTEpIraTé MpoIec
KYTOBOTI'O 3CyBY IIJIACTUHH Ta 3MIHU F€OMETPUYHUX PO3MIpIB ii HAMIBKPYIJIUX AUISHOK, YTBOPEHHUX
HaAMIBKPYTIUMH (HanblsiMUA KOPIHIIEBOI YACTHHH 30IIUTIB:

- IepervHaHHs IUIACTMHU B OKOJI TOYKM @ Ha KYyT 04 MPU3BOAUTH 10 nedopmanii 1-oi
TUISTHKY 1 3MiHH i1 TeOMETPHYHUX PO3MIpiB Ha Aj;

v dx

Y — W ax + auu‘ﬂ:‘u}'. i — Bul'ﬂ‘_‘l}" + W anz, i — AU anyx + Wauz
(Al)xy ay ax le.:'ll}yz az ay Yl,ﬂl}:rz Az ax !
- TeperuHaHHS IJIACTHHU B OKOJI TOYKH D Ha KyT o, mpu3BoauTh 10 aedopmartii 2-oi
TUISHKY 1 3MiHH i1 TEOMETPHYHUX PO3MIipiB
Ha Ao+ Apyq;

_ AU rasrArztan + auu‘ﬂz+ﬂu‘:‘.+:‘|}'.
Yiaz+a024+ Dy — ay ax )

_ au:‘ﬂz+ﬂ.u‘z+:‘|}' + U pzsdizsayiz.
Yiaz+aiz+ vz — 3z By )

_ auu‘ﬂz+ﬂu‘z+:‘1x _|_ auu‘..’.'.=+f.l.|'z+'_‘|z
Yiaz+a(24 1)xz = Az A ,

- TEpervHaHHs IUIACTUHU B OKOJII TOYKHM C Ha KYT 03 MPU3BOAUTH 0 Aedopmarii 3-oi
JUISHKY 1 3MIHM 11 T€OMETPUYHHUX PO3MIpiB
Ha Azt Azq;

_ AU rasrArztan + aul’ﬂ5+ﬂ|'5-+‘_‘|}".
Yias+a03+ Dy — ay ax )

_ au:‘ﬂ.s+ﬂ.u‘s+;‘1}' + U pzars+az.
Yias+ara+ Dy — az By )

_ auu‘ﬂs+ﬂu‘5+:‘1x + auu‘ﬂs+ﬂu‘s+:‘|z
Yiaz+a(3+)xz = Az ax ’

- MEeperruHaHHs IUIACTMHU B OKOJII TOYKU O Ha KYyT 04 MPU3BOAUTH 10 nedopmarii 4-o1
JUISTHKY 1 3M1HU 11 TeOMETPUYHHUX PO3MIpPIB
Ha Agt Ay

_ U (pasfiasein + aufﬂ.4+ﬂ|‘4+:‘|}'.
Yias+aras xy — By A )

_ au:‘ﬂ.4+ﬂ.u‘4+:‘1}' + WU pgsra+uiz.
Yids+arss Dy — a2 By )

_ U pgsAfarx + U ha+Aratniz
Yids+a(a4 1)z — Az A '

- MEepervHaHHs [JIACTHHH B OKOJII TOYKH | Ha KyT 0 MPHU3BOAUTH A0 Aedopmariii i-oi
TUISHKY 1 3MI1HH i1 TeEOMETPUYHUX PO3MIpiB
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Ha A;.

_ Wiz, Wapy, _ Wiy, Wiaqz, U i , PUrapz
Yoaey = 5y T ax 0 Ylidys T T gy o Yianz= T 5, T gy

HeraTtuBHMI BIUIMB JMCKPETHHX KYTOBUX IEPETMHAHb KOPIHIIEBUX KJICHOBHX MOJIMEPHHUX
IUTACTUH B Oyab-sKii 11 yacTWHI Ta HEOJHOPIIHICTH TPUBAIOCTI HABAaHTAXKEHb B MPOIECi
eKCIUTyaTallii KHMKKOBOI MPOXYKIII MPU3BOAATH 10 Jedopmarliii, 1m0 YTBOPIOEThCA IIiJ Yac
MepernHanb IJIACTUHH 1 CIPUsE MPUIIBHIIICHOMY IEPETBOPEHHIO MPOIIECiB MPYKHOI aedopmartii
Ha 3QJIMIIKOBI MPOIECH TUTACTHYHOI Aedopmartii.

3acTocyBaHHs KJICHOBHX KOMIO3MIIA BHUCOKOI MIITHOCTI Ta BHCOKOI €aCTHMYHOCTI, Yy SKHX
BIJICYTHI{ Bi/I’€MHUI BIUIMB Ha YKOPCTKICTh 1 BUTHHAIOUY CTIHKICTh CKJICIOBAHOI CHCTEMH, HEIOIIKH
KYTOBOTO 3CYBY MOXIIMBO 3BECTH 10 MIHIMyMy, IIO B CBOIO 4epry 3a0e3Ne4HTh MOIOBXKCHHUN
SKCIUTyaTaI[iiHUIA TIePioJT Ta CHPUSATIMBUNA KOHKYPEHTOCITPOMOYKHHIA BUTIIS KHIYKKOBOI IPOIYKIIIT.

OTpumani pe3yabTaTd MPOBEACHUX JIOCTIKEHb CTBOPIOIOTH MEPEIYMOBH €KOHOMHOTO
BUKOPUCTaHHS TAJITYpHUX KIEIB JUIS OKAHTOBYBAaHHS KHMIKKOBHX OJIOKIB, 3IIMTHX HHUTKaMH, 1
MiHimi3alii BIIMBY ()akTOpiB BTOMHOTO PYyHHYBaHHSI, BUKJIMKAHUX MPOSBAMH HE3BOPOTHUX SIBHIIL
macTu4IHoi nedopmartii.
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