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3.3 Komn'ioTepHo-iHTerpoBaHa TEeXHOJIOTisl aHAJI3y KOTepeHTHUX BJIACTHBOCTEM
BOJHU

CygacHuit cTaH IpoOIeMH €KOJIOTIYHOTO MOHITOPUHTY MapaMeTpiB Tizpochepu €
KJIIOYOBMM  3aBAAaHHSAM i1 Oaratbox  rajgy3edl  BUpPOOHHUIITBA Ta Y
cimpchKOTOCTIONapchKid cepi. Ha crorommimHii 1eHb PO3pOOJICHO Ta AKTUBHO
BUKOPHUCTOBYETHCSI Ha MPAKTHUI IHUPOKHUI CIIEKTP METO/IB (DI3UYHOTO Ta XIMIYHOTO
aHaji3y craHy Ta BiacTuBocTedl Boau. OjHAK, OTpUMaHHS OKPEMUX KiJIbKICHHX
MOKA3HUKIB XIMIYHOTO CKJIaay 1 (DI3MYHUX BIIACTUBOCTEW BOAM HE JO3BOJISIOTH
TOBOPUTU TIPO €(PEKTUBHUIM MOHITOPUHI Ta YMPABIIHHS SKICTIO BOJM, IO
BUKOPHUCTOBYETHCS B IPOMUCIIOBOCTI Ta CLIILCBKOMY T'OCIIOAAPCTBI.

HaiiBa)x1uBIiIIUM 3aBJIaHHIM CLILCHKOTOCIIOAAPCHKOI HAyKH Ta 610J10T11, 30KpeMa,
€ BUBYCHHS ONTHUMAJIBHUX YMOB IIJBULICHHS BPOXKAHHOCTI KYJIBTYp, iX CTIHKOCTI 10
HECIPUATINBUX (PaKTOPiB. Y BUPILICHHI LIbOTO MUTAHHS Ba)XJIMBE 3HAUEHHS MA€ CTaH
INPUPOJIHUX BOJHUX JKEPEIL.

CyudacHe HayKOBe€ JOCIIPKEHHS BIACTUBOCTEH BOJIM HE MOXJIMBO O€3 BUBUECHHS ii
KOTE€PEHTHOI'O CTaHy, KU Mae BIUIMB Ha O1osiorito xuBoro [142]. BruuB miiibHOT
3eMHO1 MaTepii Ha BOAY BU3HAYAE 11 Pi3UKO-XIMIUHI BJACTUBOCTI, JOCTYITHI BUBUECHHIO
B1IOMUMH (PI3UYHUMH METOAAMHU (€JIEKTPONPOBIHICTh, PO3UMHHICTH JoMimIok, OBII,
pH Tomo). [IpoTe, BOHU HE BUSBISIOTH XapaKTEPUCTUK CHEPTOCIEKTPUIHNX B3aEMHUH
HAaHOCTPYKTYp BOJM, 3YMOBIICHUX CIaOKUMHU TOJLOBUMH B3aemojisimu [143, 144].
OpnHak came 3 OCTaHHIMU TIOB'sI3aHa aKTUBHICTh BOJIM B )KMBHUX cucTemax [145].

Cnabko ynmopsiIKOBaH1 YaCTUHHU BOJIM 3 BHCOKOIO €HTPOMIEID, BUKOPUCTOBYIOUN
EHepriio HABKOJIMILIHBOTO CepeI0OBHIIA, EPETBOPIOIOTH BOJY Ha
BUCOKOCTPYKTYpPOBaHY 3 BHCOKOIO €HEPreTMKOK 1 HHU3BKOI  EHTPOIIE0.
[lepenbavaeTncs, U0 1€ MEXaHI3M € OCHOBOIO KBAaHTOBOTO CIIOHTAHHOT'O CHHTE3Y
JUCCUTIATUBHUX CTPYKTYP, AKI EKCIIEPUMEHTAILHO CIOCTEPIratoThes y Boi [146].

HemonaBHo po3pobsieHi Mojeni  KiacTepu3aiii piakoi BOAM TEOPETHUUYHO
OIATBEPIWIN, 10 YTBOPEHHS YHOPSAKOBAHMX CTPYKTYpP Y BOJAl 3alIeKHUTh BiJ

(bOpMYBaHHH JAUCHUIIATUBHUX CTPYKTYP 3 KBAHTOBHMMHU IIOJISAMH 3UCIIJIICHHS. B
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pe3yibTaTi BIJIMOBIAHUX TPOLECIB MOJIEKYJSIPHUN XaoC MEepPEeTBOPIOEThCA Ha
KOTepeHTHUM CTaH 3  YINOPSAKOBAHOIO  CTPYKTYpOIO  uepe3  CIOHTaHHY
caMooprasi3ailiro, 00yMOBJICHY 3HIKCHHSM €HTpOTii. ExcriepuMeHTaaIbHO TOBEICHO,
IO BXXMBAHHS 3J0POBOI0 JIIOJUHOI0 KOTEPEHTHOI MIHEpaJbHOI BOAM TMOKPAILYE
3B'SI3aHICTh B YMOPSIKOBAHUN CTaH PIAMHHU B OpraHi3mi Ta (hi310J0TIYHO BITHOBIIIOE
byHKIII0 cepis. YTBOPEHHsS BIOPSAAKOBAHUX CTPYKTYpP Y BOJl 3aJ€XKUTh BiJ
(dhopMyBaHHS JUCUTIATUBHUX CTPYKTYP, Y IKHUX Mepe0aueHi KBAaHTOBI MOJIS 3UETUICHHS
[147].

OmnocepekoBaHe €KCIIEPUMEHTAIbHE BUMIPIOBAHHS KOT'€PEHTHUX BIIACTUBOCTEH
BOJIM MO’KHA peajizyBaTy Ha 0a3i aHalli3y il MPUPOIHOTO CBITIHHS, IO aKTUBI3Y€ETHCS
B €JIEKTPOMArHiTHOMY MOJI1 BUCOKOI HAIPYTH, 1Ieil (P13uUHMI e(heKT BIIOMUM K SBUILE
ra3opo3psIHOTO BUIpoMiHIoBaHHS [148, 149].

VY pamkax nomnepeaHiX eKCEePpUMEHTAbHUX JOCIII)KEHb SKOCTI BOJW BUBYAIUCS
300pa)K€HHSI  Ta30po3psAAHOro  (KIpJiaHIBCHKOTO) BUIIPOMIHIOBAHHS BOJIM Ha
PEHTIeHIBCHKIHN IUTIBII 3 METOO OINIHKH i1 KorepeHTHUX BiacTuBocTei [150-155]. Ha
0a3i 3acTOCYBaHHSI 1HCTPYMEHTapil0 cy4dacHOi IU(PpoBoi 00poOKM maHUX OyiIH
BU3HAYCHI IHTETpaJIbHI TapamMeTpu TICTOrpaMH SICKpAaBOCTI CBITIHHS 3a ii
nigaiana3oHaMuy, Y TOMY YHCIIl MeJlaHa sICKPaBOCTI CBITIHHS Ta PI3HUII MEIaH MIXK
HuMmu. OCTaHHI, Ha HaII OIS, HE BIIOOpaXXalOTh Y JIOCTOBIPHOMY CTYII€HI1 CTaHy
KBaHTOBUX IOJIIB 3UCIJICHHS, SIKI K pa3 1 BUBHAYAIOTH 010JI0T1YH1 BJACTUBOCTI BOJIH.

3aranpHUM aHalll3 KBAaHTOBUX IMEPEXOJIB BUMAarae BHUIIOrO PIBHA AeTai3allii
MaTeMaTHIHOT O0OpOOKM, IMOPSJ 3 OIIHKOI IIBHUIKOCTI 3MIHM IIporecy (a3oBOro
nepexoy, 10 MapajiesbHO JTI03BOJUThH OIIHUTU MapaMeTpu MOTro MPUCKOPEHHS, SIKi
B1I00OpakaroTh BIJHOCHHU MOKA3HUKIB. METOI0 MOJAIbIINX HAYKOBUX JOCHIIKECHB
Oyno  JOCHIJKEHHS TlapaMeTpiB  BIAHOIIEHHS PI3HUIB MeiaH 300pa’KeHb
ra3opo3psITHOTO BUITPOMIHIOBaHHSI KOT€PEHTHOI BOAM TMOPIBHSIHO 3 KOHTPOJIHHUMH
3pa3KaMHu.

PimeHHs HU3KM 3a3HAYEHUWX BWINE 3aBJaHb pEECTpallii Ta aHalizy
€KCIIEpUMEHTAJIbHUX JIAaHUX Y BUTJISA1 300paXKeHb Ha eTari pO3BUTKY HayKU 1 TEXHIKU

MOke OyTH pealli3oBaHO Ha 0a3l CydyaCHHUX KOMIT'FOTEPHO-THTErPOBAHUX TEXHOJIOTIH.
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[Ipu BupillIeHH] 3aBIaHHS BCTAHOBJICHHS, aHAJI3y Ta 1HTEpIIpeTallii reOMEeTPUYHUX 1
(GOTOMETPUYHUX TMOKA3HUKIB 300pa)K€Hb Ta30pO3PSAIHOTO BHUIIPOMIHIOBAHHS Y
KUTBKICHIW opMi HEeoOXimHa po3po0Ka MPUKIATHOTO MPOTPaAMHOTO 3a0e3TEeUCHHS,
SIK€ JT03BOJIUTh aBTOMATHU3YBaTH 3a3HaueHI MPOoIecH 0OPOOKH 1 aHaJII3y 300paKEeHb.

Takum 4YWHOM, Yy KOHTEKCTI BHpINIEHHS JAaHOTO 3aBJAaHHS  aHaJi3y
EKCIIEPUMEHTAJIbHUX JaHUX y BHIVISIAI 300pakeHb, KOMII'IOTEPHO-IHTETpOBaHA
TEXHOJIOTiSI TIOBUHHA BHMKOHYBAaTH (YHKIIi MiABUIICHHS €(PEKTUBHOCTI 0OpOOKHU
pe3yNIbTaTiB AKTUBHOTO E€KCIIEPUMEHTY y paMKaxX JOCTIIKEHHsS 010JI0T1UYHUX (Y TOMY
YUCJI KOTEPEHTHUX) BJIACTUBOCTEH BOJM, NPHU3HAYEHOI [UIsl  MOJAJIBIIOTO
BUKOPHUCTaHHA y cdepi CUIbCHKOTO TOCIOAapCTBa.

3 METpOJIOTIYHOI TOYKHM 30pY BUMIPIOBAIbHI €KCIEPUMEHTH MNOILISIOTHCS Ha
MacHBHI Ta akTUBHI. [lacUBHUII €KCIIEPUMEHT TOJIATAE y PEeECTpallii BUMIPIOBaIbHOI
iH(popmanii 0e3 BIUIMBY Ha OO0'€KT IOCHIIKEHb, TOOTO 0€3 3BOPOTHOrO 3B'SI3KY.
AKTHUBHUN €KCHEpUMEHT Tmepeadadae BIUIUB Ha O0'€KT JOCHIKEHb Y IIpolieci
BUMIPIOBAJILHOTO €KCIIEPUMEHTY. Y JTAHOMY BHUIIAJKY Y SIKOCTI 30BHIIIHBOTO BIUIMBY
Ha 00'€KT OCHIIKEHB (3pa30K BOJM) BUKOPUCTOBYETHCS €JIEKTPOMArHiTHE TOJIE, SIKE
bopMyeTbcs  CHEIIaIbHUM TEHEpaTopoM. Y SAKOCTI CEHCOpy BHCTynae abo
pPEHTreHIBChbKa IUTIBKa (B aHAJOrOBOMY BapiaHTI peanizaiii npuiany), ado I13C-
Matpuilsl (i1 BIOPOBAIHKEHHST HUGPPOBOI peecTpailii 300paxKeHHsI Ta30pOo3psAHOTO
BUIPOMIHIOBAHHS).

IIpu BuKOpHCTaHHI OyIb-IKOTO 3 JBOX BaplaHTIB, OTPUMaHE 300pa)KEHHs
BBOJIUTHCA B KOMI'IOTEP JJIs MOAANBINOT 00poOku Ta aHanmizy. [Ipu ananorosoi gpopmi
peecTpailii MepBUHHOTO 300pa)K€HHS BUIIPOMIHIOBAHHSI, KOJM CEHCOPOM BHUCTYTIA€
PEHTIeHIBChbKa TUTIBKA, KOMI'IOTEPHO-IHTErPOBAHA TEXHOJOTIS JOJATKOBO BKIIOYAE
010K ol POBKH 300paKCHHS.

VY mporueci pociimkeHb Ha 0a3l 3aCTOCYBaHHS 3allPOMOHOBAHOT KOMITHOTEPHO-
IHTETPOBAHO1 TEXHOJIOT1l OyJ0 BMKOHAHO PEECTpallil0 300pakeHb Ta30pO3psAHOTO
BUIMPOMIHIOBaHHS JIJ1s1 BUOIpOK Mo 50 Kparenab KOHTPOJIBHHUX Ta €KCIIEPUMEHTATHHUX

3pa3KiB BOJIU.
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VY 1iii cepli eKCIEPUMEHTIB SIK CEHCOpP BUKOPHUCTOBYBAJIU PEHTTCHIBCHKY TUTIBKY,
npuiaa 13 TNPUCTABKOW I piakoda3HuX  00'€kTiB, po3poOJieHHi  Ha
excriepuMmenTanbHoMy npunaai  «Kipmiorpad» [156, 157]. Ilpu dopmyBanHi
KOHTPOJBHUX 3pa3KiB BUKOPUCTOBYBAJIM AUCTUIIbOBaHY Boay (/IB) 1 mpupoaHy nutHy
Boay (IIB).

OpepxaHHs CIIHOBOTO KOTEPEHTHOTO CTaHy BOJM peali3oBaHO Ha 0asi
CreliaJibHOI CHCTeMH, omucaHoi B pooOoti [158]. Ha ocHOBi 3acTocyBaHHS JaHOi
CHUCTEMH CTBOPIOBABCSI KOTEPEHTHUIN CTaH KOHTPOJBHUX 3pa3KiB 3 PI3HOIO CIIHOBOIO
CIIPSIMOBAHICTIO - IPaBOIO (+) 1 J11BOIO (-) Ta PI3HUM CTYIEHEM KorepeHTHocTi (1, 2, 3).

Y ckiaml  KOMITIOTEPHO-THTErpOBAaHOT  TEXHOJOTIi Il  aHami3y CTaHy
piAMHHO(pA3HUX O00’€KTIB BUKOPHCTOBYEThCA 0a3a 300pakeHb TIa30pO3pSIHOTO
BUIIPOMIHIOBaHHS JIJIsl KUTbKOX TUMIB Boau. Sk Tunosi Boau (TB) Oynu BukopucraHi
HACTYTHI 11 pI3HOBUIU:

- TUCTWIIbOBaHa Boja (tum 1),

- BOJIOIIPOBIJIHA Bojia (B/B, THII 2),

- IPUPOJIHA BOJA 11032 MOHACTUPAMU (T 3),

- (pyHKIIOHANIBHA (BO/IA 13 TEPUTOPI MOHACTHUPIB - MOHACTUPCHKA, THUTI 4).

[Ipu noOyn10BI KOMIT IOTEPHOT CUCTEMH aBTOMATHU30BaHOI Kilacupikarii 3a TunaMu
BOAM SIK OCHOBHMM CIOCIO [Jii TOPIBHSHHS TE€OMETPUYHHUX 1 (POTOMETPUUYHMX
(SICKpaBICHMX ) XapaKTEPUCTUK 300paKeHb BUKOPUCTOBYBaIacs Mo0y0Ba IiCTOrPaM.

300paxxeHHs Ta30pO3PsHOTO BUIIPOMIHIOBAHHS Kpareib BOJU, B KUTbKOCTI 50 11s
KOXKHOTO €KCIIEPUMEHTAIBLHOTO 3pa3ka, OIu(POBYBANIH 1 32 TICTOTPaMaMH SICKPaBOCTI
koponu cBiTiHHS (SIKC) po3paxoByBanau 3HaU€HHS €BKJIIIOBOI BiJICTaHI JIJIsi MEJiaH
(EPM) BHCOT CTOBMIIIB TiCTOTpaMH, a TaKOXX €BKJIIJIOBOI BIJACTaH1 PI3HUIL MEJIaH
(EPPM) BenmuymHaMu BJIACTUBOCTEH THIMOBHUX BojA. HaliMeHIm 3HaueHHs €BKIIIIOBOL
BIJICTaH1 BKa3ylOTh HA MaKCUMaJIbHY OJIM3BKICTh JOCIIIKYBAHOTO 3pa3Ka OJTHOMY 3
TUIMIOBUX KJIAC1B BOJIU.

VY paMkax mojanbIux JOCHTIKEHb TOAATKOBO PO3PaXOBYBAIH BITHOCHHH Pi3HUIIb
Me/llaH SCKPaBOCTI ra30pO3psAHOTO CBITIHHA 3pa3KiB KOHTPOJIbHOI JUCTHUIIHOBAHOI Ta

KOTEpEeHTHOI BoM Ha Hii. Yci migmianazonu (I1J]) 3cyHyTi Ha oauH O11bI1I€ TTOPIBHIHO
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3 HyMepalli€ro U1 MeJliaH SICKPaBOCTI CBITIHHS, OCKUIBKY B1I00paXaroTh BiTHOIIICHHS
PI3HMIIb BeIMUUH HacTynHoro [1]] momo nonepeaHsoro.

Y Tabn. 1 Ta miarpamax (puc.l,2) mpeacraBieHi pe3yibTaTH KOMIT'IOTEPHOTO
aHajizy IMapaMeTpiB  TICTOrpaM  SICKPABOCTI  Ta30poO3psSaHOTO  300paKeHHS
KOHTPOJIBHOTO 3pa3Kka AUCTUIHLOBAHOI BOJM Ta KOT€PEHTHOI BOJAU TPHOX CTYIICHIB
micns ii (+) Ta (-) momspuzamnii. Puc. 1, 2 Bi3yanbHO BiZOOpakarOTh BiTHOIICHHS
PI3HUIIb MEJIiaH SICKPABOCTI Ta30PO3PSATHOTO CBITIHHS 300pakeHHS JIJIsi KOKHOTO 3 12
Ti/1ana30H1B T1CTOTPaMHU.

VY 3aranbHOMY BHIIAJIKY, TiCTOrpaMa 300pakeHHS € CTYIIHYacTor (iryporo, sika
7a€ Hao4yHe TpadiuHe ySBICHHS PO3MOJUTY KUIBKOCTI MIKCENB, BIIMOBIIHUX MEBHIN
sCKpaBocCTi. ['icTorpama Moxe OyTH moOyI0BaHa SIK JJI KOJBOPOBOI'O 300paKEeHHS,
TakK 1 i1 4OpHO-01710T0, MBTOHOBOTO.

OCKUTBKM B JIaHOMY EKCIEPUMEHTAIIbHOMY JOCIHIIKEHHI Y SIKOCTI CEHCOpYy
BUKOPHCTOBYBAjacsi PEHTIeHIBChKAa IUIIBKA, TO TricTorpaMa Oyia OTpUMaHa s
MIBTOHOBOTO 300pakeHHs. Y JTaHWI Yac CTaHAApTHI MAKETH MPUKIIATHUX TPOrpam s
oOyJOBH TiCTOTpaM 3a0e3MeuytoTh il N00yI0BY 1S 256 pi3HUX BIATIHKIB SICKPaBOCTI
(miBToHIB). OnHaK, B JaHii KOMIT'IOTEPHO-IHTETPOBAHIM TEXHOJIOTII HHUPPOBOTO
aHajizy 300paxx€Hb  Ta30pO3PSAAHOTO  BUIPOMIHIOBAHHS  BUKOPUCTOBYETHCS
MOoAM(pIKOBaHUM BaplaHT NOOYI0BH Ta BUIIYYEHHS KIJIbKICHUX MOKa3HUKIB ICTOrPAMHU
[159-160], B siskoMy KiJBKICTH CTOBIII[IB CKOPOYECHO 10 12, 110 A03BOJMIO CYTTEBO
ONTHMI3yBaT 00OCAT OOYHUCIIOBAILHUX OIEpaliid, a TaKOK BUKOHATU yCEPEIHEHHS

MOKa3HUKIB SICKPABOCTI 32 PaXyHOK BUKOPUCTAHHS y pO3paxyHKaxX MeliaH.

Tabmuusg 1. BitHOCMHY pi3HUL ME/TIaH SICKPAaBOCTI Fa30PO3PSAIHOTO

BUINIPOMIHIOBaHHS 3pa3KiB KOHTPOJIbHOT JUCTHIILOBAHOI Ta KOT€PEHTHOT BOM HA HIl

No KJIB KOJ(+1) | KTA(+2) [ KTA(+3) | KOA(-1) | KTA(-2) | KTJI(-3)
[1/1/3pazku
3 61 69,14649 223162
4 1,02186 22,10815 | -0,69105 -0,57106 -0,33321 -0,93355 418508
5 218769 | -0,40599 | 0,05966 | 0,22582 | 0,62138 | 0,11274 | -0,78483
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[Iponorxxenus Taduii 1.

6 3,41772 | -2,64218 | -7,47319 | -2,46285 | -2,98305 | -2,83488 -0,02508
7 7,84609 | -0,80314 | 2,02387 5,78262 | 0,71291 | 4,26619 | 53,88423
8 1,27441 | 0,38783 | 2,20964 0,12556 | -0,04274 | 1,35639 -0,24004
9 -1,93872 | 0,24973 | -1,62560 | -10,41745 | 39,35681 | -1,11257 -2,13030
10 0,00202 | 5,18649 | 0,15061 0,12360 | 1,02327 | 0,92984 -1,91901

[Tpumitka: KJIB — koHTpoapHa nucTriiboBaHa Bojia, KI'J — korepeHTHa TUCTHIILOBaHA

BOJA.

AHaJi3 OTpUMaHUX PE3yJIbTATIB MPEICTaBICHO y Ta0. 2. BUusBIsAIM BiAMIHHOCTI

CKCIICPUMCHTAJIbHUX 3pa3KiB mroao HasIBHOCTI

IIBUJIKOCTI 3MIHU PI3HMII MEJ1aH, iX MIKY.

30UIbIIEHHS a00 3MEHIIECHHSA

VY KOHTpOJIbBHOMY 3pa3Ky AUCTHIbOBaHOiI Boau (/IB) cmocrepiraerbest piske

30UTbIIIEHHS BiAHOMIEHHS pi3HUIlb MeAiad (OPM) 3 mikom y 5-my mijgmianasoni (I1/1),

y MNOAAJIBIIOMY 3 PIBHOMIPHUM HE3HAYHUM iX 30UIBIICHHSIM 1O 8-TO Ta BEJIUKUM

30UTBIIEHHSM Y 9-My Tijjiiana3oHi.

KO3

— — KII(=3)

Puc. 1. BigHomeHHs pi3HHIL METiaH SICKPABOCTI Ta30pO3PSAHOTO CBITIHHSA 3pa3KiB

KOHTPOJIbHOT AMCTHIILOBAHOI Ta (+) korepeHTHoi Boau Ha Hil (KI'Jl) pi3Hux cTymeHiB
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Puc. 2. BigHolIeHHS p13HULL ME/I1aH SICKPaBOCTI Ira30pO3psSAHOTO CBITIHHSA 3pa3KiB

KOHTPOJIbHO1 AUCTHJILOBAHOI Ta (-) KorepeHTHoi Boau Ha Hiil (KI'[]) pi3HUX cTyneHiB

Ta6mnuis 2. [Toka3HUKY MBUAKOCTI 3MIHU PI13HUIIL MeiaH (X BIAHOIIECHHS) 32

miiana3oHaMuy Ha rictorpami y pisaux 3paskiB KI'J] Bogu Ta KOHTpoIIO

3pazku/ KB KI'[J KI'[J KA | KI'JQ KI'J] KI'J]
MTOKa3HUKH (+1) (+2) (+3) (-1) (-2) (-3)
ik (TT11) 5 6 Hi 5 11 9 9,>KI']]
3pOCTaHHS (-2)y 13
pa3
Cepenne 9 12 Hi 9 Hi 5,y2pasu |6
3pOCTaHHS MEHBIIIE
iKY

[Tomipue 6-8 |Hi 9,10; Hi Hi Hi Hi
3pOCTaHHA y 3,7 pas < miky

3MEHIIIEHHS]
[Tik 3MeHmienHs: | Her | 8 8,>KI'I(+1) |11 Hi Hi Hi

B 2,8 pa3
ITomipne +/- Hi Hi 8 8 7 11
3MEHILEHHS 11
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Sk cTae O4eBUAHUM, 3 aHAJI3Y E€KCIIEPUMEHTAJIbLHUX JAaHUX, TO MokasHuku OPM
3pa3KiB BOJM NpH ii KOTepeHisallii MOo-pi3HOMY BIJIPIZHAIOTBCSA BiJ KOHTPOJBHUX
3pa3KiB, 3aJIEKHO BiJl CTyNeHs KOrepeHTHOCTI. Y 3paskax korepentHoi (KI') Bomm
MOKA3HUKHU PI3HATHCS MOPIBHSIHO 3 KOHTposieM. SK 1 3 aHaizy MejdiaH Ta Pi3HUIb
MeJiaH, IPOBEACHOIO paHille, TOKa3HUKU MPU 3-My CTYIIEHI KOT€PEHTHOCTI OJnK4Ie
70 KOHTPOJIIO 3a SICKPaBICTIO CBITIHHS YHACHiJOK OLIbIIOT  YMOPSIKOBAHOCTI (3a
paxyHOK (pOpMyBaHHS KOT'€pEHTHHUX KJIAaCTEPiB) Ta 3MEHIICHHS YaCTKU BIJILHOT BOJIH,
Ha BIAMIHY BiJl KOHTPOJIIO, KOJIHM BOHA ampiopi B3araji He Ma€ MOTEHIIIaTy peaKiliil.

[IpoTe, excrieprMeHTaIBHO BUSBIICHO BIJIMIHHOCTI Y 3MiHI BEJTUYUH BITHOIIICHHS
PI3HUII MeIiaH Yy ITUX 3pa3KiB 3a I iiana3oHaMu. 30KpeMa, IMpu CX0KOCTI TOKa3HUKIB
y 5-my Ta 9-my miaaiama3zoHax, Npud KorepeHizamii Boau (+3), Ha BiAMIHY BIJ
KOHTPOJII0, CIIOCTEPITAETHCS TOMIPHE 3MEHIIICHHS IBUAKOCTI 3MIHU BEJIMYUH Y §-My
M1J/1ama30Hi, 3 MKOM HallMEeHIIIoro 3HaueHHs — B 11 mijaiana3zoni. 3pa3ku Boau 3 (+2)
1 (+3) cTymeHeM KOrepeHTHOCTI MalTh IIIK 3MEHIICHHS IIOKa3HUKa B §-My
miiana3oHl, Ipote npu (+2) cTyneHs BeITWYrHA IIBUAKOCTI 3MIHU PI3HULIb MEJl1aH
Oyna B 2,8 pa3u Buille. B iHmmMX migaiana3zoHax OyJd BiIMIHHOCTI BEJMYHMH MIX
CTYNEHSIMU (+) KOTepEHTHOCTI IMCTUIILOBAHOI BOJIU Y TIOPIBHSHHI 3 KOHTPOJIEM.

KinbkicHI mapameTpu €KCHepUMEHTAIbHUX 3pa3KiB NpH (-) KOrepeHTHOCTI B
LIJIOMY BIJPI3HSAIOTBCS BiA 3pa3kiB (+) KOrEpEeHTHOCTI 3a HAsBHOCTI 3CYBY IIIKY
30UIBIICHHS IIIBUJIKOCTI 3MIHU PI3HMII MEJIaH 3a TiCTOIPaMOI0 SICKPaBOCTi, TOOTO B
HallMEHIIl 1HTEHCHBHIA YaCTHMHI CBITIHHS Ta30po3psaHoro 3o0paxenHs (11, 9
IT1JI11aIma30H|, BIATIOBIIHO /IO CTYIEHIB KOTEPEHTHOCTI), HECYTTEBUM 301JIBIIICHHSIM Y
5-6 migmianasoHax. Y KOHTPOJBHHUX 3pa3zkax Ta (+) 3pa3kax KOT€PEHTHOI BOJH MK
30UIBIIICHHS CIIOCTEPIraeThes y 5, 6 mijiana3oHax.

VY tabn. 3-6 Ta miarpamax (puc. 3-5) mpencTaBiieHl BITHOCHMHHU PI3HHIL MEJ1aH
SICKPABOCTI1 Ta30pO3PSIIHOTO CBITIHHA 300pakeHHs 3a 12 mijiana3oHamMu ricTorpamMu
300paKeHHsSI KOHTPOJBHUX 3pa3KiB MPUPOAHOI MUTHOI BOAM Ta KOTEPEHTHOI BOJHU

TPHOX CTYMEHIB michs 1 (+) Ta (-) monspu3ariii.
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Puc. 3. BigHomenHus pizHuib Menian sckpaBocti 300paxers KI'TI (+1)

Tabnuusg 3. BigHolieHHs pi3HUIL MeIiaH sICKPaBOCTI CBITIHHS 3pa3KiB KOHTPOIbHOL

MUTHOT BOJIM Ta (+) KOr€pEHTHO1 BOJIM HA HIW PI3HUX CTYIICHIB

M- KIOB(+1) | KITI(+1) | KIIB(+2) KITI(+2) | KIB(+3) | KITI(+3)

niarasoHu
4 11,07353 81,62269
5 90,25761 |0 0 0 -0,75658 -0,69656
6 -3,06544 | 3,75656 -0,58814 5,30984 0,07763 0,15273
7 -0,12390 | -0,82235 -0,11259 -0,84208 -0,90160 -0,19816
8 3,12655 | 0,04938 2,71061 -0,04751 9,50851 14,53297
9 7,69460 | -7,63742 2,73473 4,50975 3,80732 6,71973
10 -0,06895 | 4,70334 -1,14108 7,57905 -1,27379 -0,84643
11 18,87177 | -1,48841 1,05029 -1,41433 0,12553 0,48942

ITpumitka: KIIB — konTponsHa nutHa Boaa, KI'TI — korepenTHa nuTHa Bojia
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(=3 —d

——KB(+)) — — KD

Puc. 4. BigHoliieHHs pi3HULL MeiaH scKkpaBocTi 300paxkennst KI'TI (+2)

Puc. 5. BigHoweHHs pi3HULIb ME/IIaH SCKPABOCTI BUIPOMIHIOBAHHS 3Pa3KiB

KOHTPOJILHOT TUTHOI BOJIU Ta (+) KOT€PEHTHOI BOJIU HA HIl PI3HUX CTYIICHIB

AHai3 OTpUMaHuX pe3yJbTaTIB MPEACTaBICHO y TabII. 4.

Ta6mui 4. Iloka3HUKH MBUAKOCTI 3MIHM PI3HUII MEJIiaH 3a ITiJiIiara30HaM1i Ha

rictorpami y pizaux 3paskiB (+) KI' nuTHOi BoJiu Ta BIAMOBIIHOTO KOHTPOIIO

3pazku/ KIIB

HOKABHIKIL KIIB (+1) KI'TI (+1) (+2) KI'TI (+2) | KIIB (+3) | KII (+3)
ITix (TTJT) 11,>7y . 5 8:8<5

301IbIICHHS 6 1,27 il 11 y 1,15 S
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[Iponorxxenus Tabuill 4.

10. < 9,<5y5,7
Cepenne 12,<6y5 7,<1ly i 7,10; <11 HiKi]; 3 pasu,
301TBIICHHS pasu 1,27 pazu y 1,5 pazu a31/}1] 10,<5y 13
P pazu
Iowmipre 9,10;10>9 i 9=10 i i mi
301IbIICHHS y 2 pa3u
i o[ 1ovLei ) . | |
S— HI OinbIIe H1 Hi H1 Hi
pazu>7, 11
Howmipre 7, sk 9 Hi Hi Hi Hi Hi
3MEHIICHHS

TakuM YHMHOM, B XOJl EKCIEPUMEHTAIbHUX JOCTIIKEHb OYJ0 BHUABICHO
BIJIMIHHOCTI 3pa3KiB Pi3HMX THUIIB BOAM 1 3 PI3HUMH CTYIEHSMU KOTE€PEHTHOCTI 3a
OCOOJIMBOCTSIMU IIBUIKOCTI 3MIHU PI3HMII MeJiaH, (pOpMyBaHHS IMIKYy, TOPIBHSIHO 3
KOHTPOJIbHUMH 3pa3kamu. [Ipu 1-my Ta 2-My cTyneHsx (+) KOT€peHTHOCTI IiK
30UIBIICHHS] TMOKAa3HUKA BiAHOWIEHHS pi3HUIl MeaiaH (OPM) 3mimyetbess abo
3'IBIIIETHCS B 00J1aCTi TiCTOrpaMy 3 HU3BKOK 1HTEHCHUBHICTIO CBiTiHHA (1. 11), 1m0
XapaKTEepPHO ISl BUCOKO YIOPSAIKOBAHOI BOJIU 3 IIEPEBAKAHHSAM ii 3B'13aHOI YACTHHHU.
[Ipy 1uX CTyneHsX KOTEPEHTHOCTI CIOCTEpITaEThCS TAKOX MOsBa MapaMmeTrpa 3
HECYTTEBUM 30UIBIICHHSIM Y TiJiana3oHl 3 OUIBIIO IHTEHCUBHICTIO (M. 7), 1O
B1100pakae (popMyBaHHSI YACTMHU BOJM IHILOTO CTYNHEHS a00 BUAY KOTE€PEHTHOCTI.
BianoBinHO 1[0 3MIHM TapamMeTpiB 30UIBIIEHHS TOKAa3HUKIB, CIIOCTEPIraeThCs
3HUKHEHHS MiKiB 3MeHIIeHHs napameTpiB OPM y BinmoBigHux mijaiana3onax (mim. 7,
10).

3BepTae yBary cxoxicTb KpuBux rnapamerpiB OPM mpu 1-my Ta 2-my (+) cTyneHsx
KOTEPEHTHOCTI, HE3BaKAIOUM Ha Te€, 10 MOYaTKOBI KOHTPOJBHI 3pa3Ku SBHO OyiH
BIIMIHHI MK c00010. 3pa3ok Boau 3 (+3) cTyleHeM KOTe€peHTHOCTI BiIPI3HIBCA Bij
HUX TIOCUJICHHSM B)K€ HASBHHX TIKIB MapaMeTpiB Yy KOHTPOJILHOMY 3pa3Ky MHTHOI
BOJIM B IHTEHCUBHIM Ta MEHII IHTEHCUBHIN YaCTUHAX CTOrPaAMHU.

VY 1abn. 5 npencraBiieHi BIAHOIICHHS PI3HULIb ME1aH CKPABOCTI Ta30pO3PSAIHOTO
CBITIHHSI JIJI1 KOHTPOJBHUX 3pa3KiB MPUPOJHOI MUTHOI BOJAM Ta KOTEPEHTHOI BOIU

TPHOX CTYNEHIB Micis 11 (-) mossipu3ariii.
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Tabnuis 5. BigHomeHHs pi3HUIIb Me/IiaH SICKPABOCT1 CBITIHHS 3pa3KiB KOHTPOJIbHOT

MIUTHOI BOJIY Ta (-) KOTE€PEHTHOI BOJM Ha Hil PI3HUX CTYIICHIB

Iix- KIIB(-1) KITI(-1) KIIB(-2) KITI(-2) KIIB(-3) | KITI(-3)

niarna3soHu
4 16,50564 14203,5 8,82570 0 9,09456 1,99125
5 -0,74419 -0,59615 | -0,72556 -0,56821 -0,83174 -0,94543
6 0,07245 0,15913 | 0,16523 0,29704 0,08737 0,11211
7 -1,98732 -3,60037 -0,18968 -0,49921 -0,67884 -5,10124
8 5,52751 1,60507 9,625 6,36502 4,36397 1,84598
9 474522 -0,21587 5,05354 1,56011 5,62510 0,86420
10 -1,13495 -0,66537 2,24986 0,24057 -0,45757 -3,13192
11 0,18263 | -14,72105 | -1,64917 -9,53930 2,03386 0,05574

Puc. 6. BigHomeHHs pi3HULIb ME/IiaH SCKPABOCTI 3pa3KiB KOHTPOIbHOI MUTHOI BOJU

——KIIB (-I) = = KITI(-1)

ta (-) korepertHoi Boau KIIB (-1), KI'IT (-)
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15
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KIIB (-2) — — KITI(-2)

Puc. 7. BigHolieHHs pi3HULL MeiaH scKkpaBocTi Ku- cBiueHHS 3pa3kiB KOHTPOJIBHOT

MUTHOT BoIM Ta (-) KorepeHTHOI Boau cryneHiB KIIB (-2), KT'TI (-2)

—
[}

[ |
[ S T = I S - ]

Puc. 8. BigHoieHHs pi3HUIIL MEIiaH SICKPaBOCTI CBITIHHA 3pa3KiB KOHTPOJIHHOT

IUTHOT BOJM Ta (-) KOTEPEHTHOT BOJM HA Hil PI3HUX CTYICHIB

AHai3 OTpUMaHuX pe3yJbTaTIB MPEACTaBICHO y TabII. 6.

Tabnuis 6. [loka3HUKM MIBUAKOCTI 3MIHU PI3HUIII MEJI1aH 3a Mij/Ilana3oHaMu Ha

rictorpami y pizaux 3paskiB (-) KI' muTHOT Boau Ta BIAMOBIAHOTO KOHTPOIIIO

3pazku/
OKA3HMKH KIIB (-1) | KI'TI (-1) | KIIB (-2) | KI'TI (-2) | KIIB (-3) | KI'II (-3)
Hix (T111) 5 5 5=9 9 5 i
301JIBIIICHHS
Cepenne 9=10, <5 . 10, <5, 9 . |o=10<5 .
301IbIIIEHHS Hi Hi Hi

B 3 pa3u y 2 pa3u B 2 pa3u
[omipre . . 11, <5, 9 . . .
T —— Hi Hi y 4 pasn Hi Hi Hi
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[IponorxxeHHs TabuIll 6.

Hix wi 12 i 12 i 8

3MCHIIICHHS

[Tomipue . 3,<12y . . : 11,<8 B
Hi Hi Hi Hi

3MEHIIICHHS 3,5 pazu 1,7 pazu

Takum ymHOM, B XOHlI JOCIHIUKEHb OyJlO BHABIEHO BIAMIHHOCTI
EKCIIEPUMEHTAJIbHUX 3pPa3KiB I0JI0 HasBHOCTI 3pOCTaHHs abo yOyBaHHS IIBHUAKOCTI
3MIHM PI3HHUIIl MediaH Ta ocoOJuBocTeM GopmyBanHs miKy. IIpu (-) xorepenizarii
MIPUPOIHOI MTUTHOT BOJW HAWOIIBII BHpPAXEHI 3MIHA BEJIUYMH BiIHOIICHHS Pi3HHID
MeJllaH, TMOPIBHSAHO 3 KOHTPOJIEM, CIIOCTepiraroThcs y mijmianasonax 9, 10, 12
riCTOTpaMH SICKPABOCT1 CBITIHHSA — 1X 3MEHILICHHS, 3 MKOM y 12 migmianazoni. Crifg
MIIKPECTUTH, 10 Y KOT€PEHTHOI BOAM OLIbII IUIaBHA, OAHOPIAHA 3MiHA CTPYKTYpHU
ra3opo3psIHOTO 300pa)KeHHS 32 IHTEHCHUBHICTIO CBITIHHS 3 HASBHICTIO MAaKCUMaIbHOT
ACKpPaBOCTI B OCTAaHHbOMY IIJJlana3oHl TicTorpamu, BigoOpa)aroyud HasBHICTb
JIOMIHECIICHITI1 3 IHTEHCHUBHICTIO CBITIHHSI MEHIIIOT 3aCBITKHU ILJTIBKH.

[Ipu mepmiomy ctymeHi (-) KOT€PEHTHOCTI III€ 3aJIMINABCS MiK 1HTEHCUBHOTO
ra3opo3psiIHOTO CBITIHHS, BIAMOBIIHO JO BUIBHOI HE3B'3aHOT YACTUHHM BOJH, 3a
BEJIMYMHOK OJIM3bKUN 10 KOHTPOJIO, 3 CTPHOKOMOMIOHMM IIEPEeXO0JOM Yy MEHII
IHTEHCUBHY YaCTHUHY Tra3opo3psiaHoro cBiTiHHA. [Ipu 2-my 1 3-my (-) cTyneHsix
KOTE€PEHTHOCTI PI3KHI pO3MOALT PI3HUX 32 CTPYKTYpPOIO YacTUH BOJU 3HHUKAE.
BiaminHOCTI BiJ] KOHTPOJIIO MpU 3-MYy CTYTIEHI (-) KorepeHTHocTi B 9, 10 mijgmianazonax
OyJi moAiOH1 A0 2-TO CTYINEHS - 3MEHIIEHHS BeJMYUH. T0OOTO, BIAMIHHICTE B 1-TO
CTYNEHsI TPOSIBIsUIACS TaKOX Y BIJACYTHOCTI 3HAYHOI YacCTUHU BUIBHOI BOJM,
BIIMIHHICTBh 3-TO CTymneHs (-) KOTePeHTHOCTI BiJ 2-TO MOJjsraja y MaKCUMaJIbHOMY
3MEHIIEHHI BEJIWYMHU BIJHOIIECHb PI3HUIL MEJiaH SCKPABOCTI Ta30pO3PSIHOTO
CBITIHHS y 8 TijyIiana3oHi, a He B 12-my, mo crnoctepiraetbes B 11-my migmiamas3osi,
aje 3 MEHLIOW iX BUpaxeHicTio. OcTaHHE BiOOpaxkae I0AAaTKOBE (POpMyBaHHS
CTPYKTYpPHHUX B3a€MO3B'SI3KIB y MUTHIN BOJII.

B pesynbrati nopiBHsHHSA 115 (+) 1 (-) cmoco6iB (hopMyBaHHS KOT€PEHTHOCTI

MMUTHOI MPUPOJAHOT BOJM BCTAHOBJICHO, IO MK 301JIBIIIEHHS BEJIMYMH CIIOCTEPIra€ThCs
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opu (+1) 1 (+2) crymensx B 11 migmiana3oHi, NpU TaKUX K€ CTyMHEeHAX (-)
KOT€pPEHTHOCTI BIJMOBIAHO y 5-my Ta 9-my migmianazonax. Ilpm (+3) — y 5
miiana3oHi, mpy 3HadeHH1 (-3) BHSABJICHO, 110 30UIBIICHHS MTOKAa3HUKA B3araji HeE
CIocTepiraiocs, HaBMAaKKM HOTO BEJIMYMHA 3MEHINyBajacsi. 3a YMOBU HETraTUBHOI
nosisipu3anii 1-ro Ta 2-ro CTyINEHIB KOT€PEHTHOCTI, Ha BIAMIHY BiJ BapiaHTy (+)
KOTEPEHTHOCTI, CIIOCTEPITa€eThCsl 3MEHIICHHS IMOKA3HUKIB, TOOTO OUIBII TUIABHHMA
(dazoBuil mepexia y BojAl 3 OUIbII PIBHOMIPHMMM 3MiHAMU B KPHMBIA OTHHAIOYOi
riCTOrpaMu SICKpaBOCTI Fa30pO3PSAHOTO CBITIHHS.

B uinomy, npu aHamizi MakcuMaibHOTO 30UTbIIeHHS Toka3Huka OPM npu 060x
TUIAX MOJSpHU3allii CIOCTepiraan OUIBII BUPaXKEHI BIIMIHHOCTI BiJl KOHTPOJIBHHUX
3pa3KiB 31 30UIBIIEHHSIM CTYNEHS KOTE€pPeHTHOCTI. BiAMIHHOCTI 3a cepelHIM Ta
MOMIPHUM 30UIBIICHHSIM TOKa3HUKA JOCUTh $IBHI BXXE IpU TMEPIIOMY CTYIIEHI
KOTE€pPEHTHOCTI BOAW. TakoX CIiJl 3BEPHYTH yBary Ha MOSABY IMIKYy 3MEHIIEHHS
nokazHuka OPM npu BCix cTyneHsx (-) mojasipu3aliii KOHTPOJIbHUX 3Pa3KiB.

[Tpu mopiBHsHHI (+) 1 (-) KOTEPEHTHOI BOJIU, OTPUMAHOT IUISIXOM IEPETBOPEHB
Ha JUCTWJIHOBAHIN BOJI, SIK 3a3Havayiocs Buille (Tadi. 1, 2), MOpiBHSIHO 3 KOHTPOJIEM,
BUSIBJICHO TMOSBY MpH 000X THIMAX MOJspU3aIlii 3MEHIICHHS BEJIMYHMH BiJHOIICHb
PI3HMIIL MEZlaH SICKPAaBOCTI ra3opo3psaHOro cBiTiHHA. Ilik 3017bIIEHHS BEIMYHUH
HasBHUH y KpailHiX MpaBUX Jiana3zoHax IpH (-) KOrepeHTHOCTI, TO/1 K Y MUTHOI BOAU
BiH OyB TakuM Mpu (+) KOrepeHTHOCTI 1-To 1 2-ro crymneHiB. To0To, MUTHA MPUPOIHA
BOJIa, CIIOYATKY BOJIOAIIOYM MEBHOIO KOTE€PEHTHICTIO, HAa BIAMIHY BI1Jl IMCTUILOBAHOI,
MIpH JI0JIATKOBIM KorepeHi3allli HabyBajia HOBUX CTPYKTYP, TApMOHIMHO B3a€MO/IIFOUNX
MDK c000r0 0e3 pi3kux (PazoBUX MEPEXOiB, IO B1IOOPAKAETHCS B OUIBII TUIABHUX
3MiHaX BEIMYMH TMiJAlana3oHiB  SICKPAaBOCTI Ha  TicTOrpaMmi  300pa’kKeHHA
ra3opo3psiIHOTO BUIIPOMIHIOBAHHS.

XapaktepHo, mo y 3paskiB KI'J[ Bcix ctyneHiB (-) mnonsipusaiii He
CIIOCTEepIranocs MKy 3MEHIIEHHS BETUYMHU BIAHOIICHHS PI3HUII MEJlIaH SICKPABOCTI,
Ha BIAMIHY BIJ] TPUPOIHOI MUTHOI BOJM, MAJIO MICIIe TMMOMipHE 3HIDKEHHS iX y 8-11

I1J11ama30Hax, 3ajJeXHo BiJl CTyNEHs KOTe€PEHTHOCTI.
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[Ipu (+) KOrepeHTHOCTI 3pa3KiB, OTPUMAHUX Ha 0a3l JUCTHIHOBAHOI BOIM,
CIIOCTepiraBcs IMiK 3MEHIICHHS BEJIMUMH MPH BCIX CTYNEHAX, Y MUTHOI BOJY BiH OyB
nuiie 3a 1-To cTymeHs KOrepeHTHOCTI. Y 3paskiB (+2) Ta (+3) cTymeHsax BiH 3HUKAB.
Od4eBuHO, TPU TMO3UTHUBHIA KOTEPEHTHOCTI BOJa MOTpeOye OUIBIIOrO BIUIUBY,
MOPIBHSHO 3 HETaTHBHOIO MOJIPU3ali€lo, 00 y MIACYMKYy HaOyTH BiIMOBIIHHX
YHOPSAKOBAaHUX Mik(pa30BUX B3a€MO/IIH.

[Ipu (+) korepeHizallii 3pa3kiB Ha 0a3il JUCTUILOBAHOI BOJM MK 301JIbIICHHS
BEJIMYMH OYB y CepeAHiX Mijiamna3oHax, np (+) KOrepeHTHOCTI MPUPOAHOI MUTHOT
BOJIM — Y KpaHIX IMijjaiana3oHax TicTorpaMu npu 1-My Ta 2-My CTyIEHi, MI0
B1JI00paXka€e MOCTYINOBE 30UIbIIECHHS] BEJIMYMH KPUBOI TICTOTpaMH y OCTaHHBOI, Ha
BIIMIHY BiJ JucTwiboBaHoi. Y 3paska (+3) KITIB, sk 1 y JIucTUIROBaHOI,
crocTepiraiucs MiK 30UIbIIEHHS Yy S5-My Mijjiana3oHi Ta MOMIpHI 30UIbIIEHHS
BEJIMYUH — Yy 9-My mijjiana3oHi. ¥ JUCTWIHOBAHOI aHAJOTIYHE 301IbIIEeHHS 0YyJIO 1 B
Jlana3oHax MK HUMH, Ha BIAMIHY BiJl IUTHOT BOAM, 110 BigoOpaxano (opMyBaHHS B
HIW CTPYKTYP, SIKi CIIOYATKY BiJICYyTHI, Ha BIIMIHY B1Jl PUPOJTHOT BOJIH.

[IpoBeneHi  MOCHIKEHHS  JIO3BOJIUIM  BCTAHOBUTH  OI[IHOYHI  KpUTEpii
MPUCYTHOCTI SIBUIII KOT€PEHTHOCTI BOJH, 1i MOJISIpU3AIliI0 Ta CTYIIHb OCTAHHBOI, 110
BHU3HAYae 010J0T1YHI BIaCTUBOCTI. OTpUMaHi Pe3yNbTaTH MOXKYTh OyTH BUKOPUCTaHI
SIK JTOJTATKOBI JIUTI €KCIIPEC-OIIHKN KOTEPEHTHUX BJIACTUBOCTEH BOJHM NP BUBUYCHHI 11
eHeproindopmaIliiHuX XapakTepucTuk. Bubip y SKOCTI KOHTPOJBHOTO 3pa3Ky

JUCTUIIHOBAHOI a00 MPUPOIHOT MUTHOI BOJM 3aJI€KUTh BiJl IOCTABJICHOTO 3aBAaHHS.
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