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MATEMATUYHIIA PO3PAXYHOK QI3NYHUX
ITAPAMETPIB RKOJIbYYT HIBAEHHO-3AXITHOI PYCI
X - IIEPIIOI MOJIOBUHU XIII CTOJITD

B’auecnias TPEKOB,
acnipanm Xapkiscvkoz0 HAUIOHATLHO20
ynieepcumemy imeni B. H. Kapasina

I'pexoe B’auecnas. Mamemamuunuii pospaxynox Qisuunux napamempie xovuye Iligdenno-3axionoi
Pyci X — nepwoi nonosunu XIII cmonims.

Cmamms npucesuena cnpobi MamemMamuunozo 00UUCIeHHsT OCHOBHUX (DIZUUHUX XAPAKMEPUCTIUK KOTLb-
uye Ilisdenno-3axionoi Pyci X — nepwoi norosunu XIIT cmoximv. /[o yux xapaxmepucmux moxcra 6ionecmu:
6azy Kouvuyzu ma Kiieyw, KiioKicmo Kineyv. Byio nposedeno obuucienis Koivuyeu, aKa Maia maxi posmipu:
naowa — 1,1 m 2, diamemp xinvys — 14 mm, mosuwumna npogoroxu — 2 mm. B pesyaomami 6yau ompumani
Oami, sKi 3HAUHOI0 MIPOIO cynepeuamv mpaduyitiHum Ysaerenuam npo Qisuuni napamempu Koivuye.

Kntouoei cnosa: Ilisdenno-3axiona Pyco, komuyea, kitvue, (isuuni napamempu.

I'pexoe Bauecaas. Mamemamuueckuil pacuem gusuueckux napamempos xorvuyz Kzo-3anaonoii Pycu
X — nepeoii noaosunvt XIII es.

Cmambvs nocesiuiena nonvimke vluUCIeHUs OCHOBHLIX PuuUecKux xapakmepucmux xkoavuye FKezo-3a-
naonoii Pycu X — nepeoii nonosunvt XIII es. K amum xapaxmepucmuxam MOICHO OMHECMU: 6eC KOLbUy2u U
KoJlel, KoIuuecmeo Kojey, 6 Koivuyee. Bouiu nposedenvi evruucienus 01 KOIvUYyeu, ¢ MakuMu pasmepamu:
naowadv — 1,1 Mm%, duamemp xonvya — 14 mm, monwuna npogoioxu — 2 um. B pesyrvmame Goiiu noyuenvi
Oannvie, KOMopvle 8 SHAUUMENIHOU CMeneHy NPOmuUeopedam mpacutuoHHOMY NPeOCMasieHuto npo Qusu-
uecKue napamempvl Koivbuye.

Kniouesvte caoea: zo-3anaonas Pycw, konvuyea, koavuo, Qusuueckue napamemput.



Grekov Viacheslav. The mathematical calculation of the physical parameters of chain armors in South-
Western Rus in the 10th — second half of the 13th centuries.

The article covers the mathematical calculation of the main physical parameters of chain armors in
South-Western Rus in the 10th — second half of the 13th centuries. The parameters considered are: chain
armor weight, ring weight, and the number of rings. The calculations have been performed for a chain armor
of the following size: square — 1.1 square meters, ring diameter — 14 millimeters, wire gauge — 2 millimeters.
The data of the research contradict in many respects the traditional view of the physical parameters.

Key words: South-Western Rus, chain armor, ring, physical parameters.

He Oyme MOMUIKOBUM TBEPIKEHHS, IO
OCTaHHIM YacoM 3pPOCTA€E iHTepec /10 BilICbKOBOI
icropii laBuboi Pyci, mpuuomy 114 3attikasie-
HicTh (POPMYETBCS HE TIBKU B MeKaxX HAyKO-
BOTO CEpe/OBUINA, a MEPEeBAXHO Y CaMOMY
cycniznbersi. Ieit mporiec 3HANIIOB Bi0OpaskeH-
HS Y CTBOPEHHI 3HAYHOI KiJbKOCTi TIpodeciii-
HUX Ta HaIiBIPOGECiiHUX KayOiB PEKOHCTPYK-
1ii[ 18], y SIKMX HaMaraTbCs PEKOHCTPYIOBATH
030pO€eHHs, Ccr1ocoOM BUIOTOBJIEHHS 30poi, a
TaKOJK Ti 4 iHIIII MOMEHTH, ITOB’s13aHi 3 Bilich-
koBolo ictopieo /laBaboi Pyci.

Ha Pyci icHyBaso TakoK JOCHTH Garato
Bapianiil 3ai3HOro 06JaAyHKY, IOYMHAIOYN 3
CTaHJAPTHUX KOJIBYYT, TJIACTUHYATUX Ta JIyC-
KOTOMIOHIX 00/IalyHKIB i 3aBEPIIYIOUH Pi3HO-
MaHITHUMU iX KoMmOiHamisgsMu. Ajie y HaIIOMy
JNOCTIIPKEHHI MOBA IIijie Julie PO OAWH BUJL
3aXUCHOTO OOJIAYHKY — KOJIbUYTY.

Kompuyrn Ha tepuropii IliBnenno-3axin-
Hoi Pyci 3’sBastiorses nie y VIII-IX cromiTTsax,
ajle aKTMBHO BMKOPUCTOBYBAaTHCh BOHU IIO-
ypHAOTh y X cromitti [6, c. 422]. IcHye nBi
OCHOBHI TeOpill MOTPaNISHHS KOJBYYT HA 110
TEpUTOPil0: HOpMaHCbhKAa Ta Xo3apcbka. Ha
CbOTOJHI XO3apCbKa Teopiss BUIJIAAAE Oijbl
TIePEKOHJINBO, Hi’k HOPMaHChKA I[0/I0 TTOTPaIl-
JITHHS KOJTBUYT Ha TepuTopito came IliBmenno-
3axiznoi Pyci. Ane He MOXKHA BUKJIIOYATH y
[IPOHUKHEHHST KOJIBYYT 3 IBOX OOKiB, Ha Tepu-
topito IliBriunoi Pyci 3 miBHOYi, a B [liBrenHO-
3axinny Pycsb 3i cxomy. Ilorpu Te, 1110 KOJIb-
yyru OyJii MOMIMPEHi Ha IMill TepuTopii, a Ta-
KOk OyJin 3HalijieHi Maiike IiJTi KOMbYyTH Ta
okpeMi ix ¢parmeHTH, Iijla HU3KA TUTAHb
I0/I0 HUX 3aJuNIaioThes Bigkputumu. 11i nm-

TaHHS OB’ 3aHi, HATIPUKJIA]I, 3 BarOI0 KOJIbYY-
I'", KIJIbKICTIO KiJIellb. Tx BUPIIIEHHA JO3BOJINUTD
OiJIBIIT IOCTOBIPHO BiAIMOBiCTH Ha iHII 3aru-
TaHHS, SKi CTOCYIOTbCS KiJIbKOCTI HEOOXiIHOTO
Marepiaiy i 4acy A/ BUTOTOBJICHHSA KOJIbYYTH.

[l71s1 BcTaHOBJIeHHS (Di3MUHUX MTApaMeTPiB
KOJIBUYT HE3AMIHHUM JKEPEJIOM GYIIyTh apXeo-
JIOTIYHI 3HAXIAKYW, ONMCHU AKUX HEOTHOPA30BO
myOJIiKyBaaucs B Pi3HOMaHITHUX apXeoJoriy-
HuX BUAaHHAX [1, 12]. [umi rpymm mxepen —
nUcbMOBi Ta ikoHoTrpadiuHi, 1al0Th iHbOpPMa-
1[if0 TTePEeBKHO PO 30BHINTHIN BUTJAA, a HE
npo ¢dizmuni mapamerpu. BuxropucToByoun
ikoHorpadiuHi /pKepesa, MiHIaTIOPH 3 JIaBHBO-
PYCBKHX JIITOIUCIB Ta iKOH, MOKHA BCTAHOBU-
TU JOBXUHY KOJIbYYT, HAABHICTb PYKaBiB TOILO.
Y naBHbOpYyChKHUX JiTomucax [8, 17, 20] dax-
TUYHO BiJICYyTHS iH(MOpPMAaIlisi CTOCOBHO 3aXKC-
HOTO OOJIAAyHKY, a CTOCOBHO HAIIOTO JOCJIi-
JUKEHH: 3aCTOCYBaHHA JITOIIUCIB He HAJAaCTb
JIOJIATKOBO KOpucHOI iH(popmartii.

_| Cxema nieminns KoJavuyeu




HesBaxaroun Ha Te, 110 JOCTiIZKEHHS 3a-
XHUCHOTO 0OJIaJIyHKY TPUBA€E BKe HE OJHE Jie-
CATUJITTS OCJHI/KEHb BCe 1€ 3aTUIIAETHCS
YUMaJIo 3aluTaHb. B GijbiiocTi gociimkeHnb
BKa3yIOThCs MapaMeTPH KOJIBYYT — iX po3MipH,
Bara, po3Mipu Kiserp Toto. [Ipore HaBiTh 11
JlaHi Zy’Ke CUJIbHO Pi3HATHCS Y Pi3HUX AOCJi-
JUKeHHSIX. CIMHUMU JaHUMH, SKi B 6i1bIIOCTi
BUIAJIKIB Mailke 306iraioTbcs, € indopmartis
mpo Bary Kosbuyru. [Ipo Tpaaumniiiai ysasien-
HJ TIPO I MapaMeTpu MU OYyAeMO TOBOPUTH
HIKYe.

B pisni wacu mociipkeHHSIM PO3BUTKY
3aXUCHOTO OOJIAJYHKY 3aifMajiacs Iiijia HU3Ka
BU/IATHUX BYeHUX XX CTOJITTS, TOJOBHUM
YUHOM, 32 pafigHebKux yacis. Ilicas nporoso-
HIEHHS He3aIeKHOCTI YKpaiHu 114 TeMa BTpatu-
Jla B 04Yax Cy4yaCHUX JOCJIIHUKIB aKTyaJIbHiCTh,
[poTe, SIK He AUBHO, ii CycCIlijibHA 3HAYYUIiCTh
3pocia 3a paXyHOK aMaTopiB Ta HamiBnpode-
cionaniB. He nuBistunch HaBiTh HA Taky Tiepu-
(epiitHicTh mOCTIKEHHSM BiliCbKOBOI CIIpaBU
no6u JlaBaboi Pyci mpofoBKyIOTh 3aiiMaTUCh.
bynu 3axumeni kisbka quceprartiit, HaapyKo-
BaHO KiJIbKa KHUKOK TOIIIO.

Y pangHcbKi yacu JOCTiIKEHHSIM KOMII-
JieKcy 036pOEHHS 3aliMasuch Taki BHUIATHI
BueHi, sk Aprmxoscekuit A. B. [10], Kpurr's-
kesuu 1. II. [16], PaGinosuu M. T. [19], dos-
xemiok B. 1. [6], Kipniunikos A. H. [12],
Berynosa A. I. [3] Ta inmi. OcobauBy yBary
CJil TPUAIIUTA POOOTAM BUAATHOTO PajistH-
cbkoro 36poesnasi A. H. Kipmiunukosa [12,
13], HaykoBUIl TOPOOOK SKOrO i A0Ci 3ajMiIa-
€ThCS HACTOJBHOIO Bibmicio Maiike KOKHOTO
30poesHaBls. Binbiicts pobit Gymna omy6ri-
KOBaHa Ile 32 paJdHCbKUX YaciB, aje i J0ci B
I[iJIOMy BOHM 3JIAIIAIOTHCS aKTYaJbHUMH i
KOPUCHUMHY T/ Yac MOCIiKEHHS 036POEHHS
nobu [dasuboi Pyci. Hagssuuaiimo mikasa
crattsi «Boopy-kenne BounoB Kuesckoii nep-
5KaBbl B CBETE PYCCKO-CKaHAMHABCKUX KOHTaK-
ToB» [13].

IMicas 1991 poky 36poesHaBYM JOCIIi-
JUKeHHsT HabupaoTh 0OEPTiB Yy CepeoBUII
aMaTopiB, IPU 1IbOMY 3aJUNIAI0YHUCH Tepude-
piliHOIO TeMOIo cepejl oCiTHUKIB-TIpodecio-

HayiB. Xoua, Bce piBHO, 4ac Bij 4acy 3'sB-
JIIOTbCA JIOCTIIHUKU 1 cepesl HAyKOBIB. Y
90-ti pp. Oysa omyGJuikoBaHa IIijla HU3KA
crareii bepexxuncekoro B. I. [4, 5], npucss-
YeHUX KOMIUIeKCy o0306poenHs [laBuboi Pyci.
Y XXI croaiTti mocmimKeHHSIM BiliCbKOBOi
crpaBu lanuibpko-BosnHChbKOrO KHA3iBCTBA
3aiimaBcst Kitiko B. 1. [11]. ¥V 2010 pori no-
Gaunsa csir kaura Koraspa M. @. «Hapuc
BiticeroBoro mucternrtsa Jlasuboi Pyci» [15].
Ile omma 3 mebGaraTbox cmpob YKPAiHCHKUX
JIOCJIITHUKIB CTBOPUTHU y3arajbHIOIYE J0CJi-
JUKeHHS B paMKax ofiHOTO Buanug. 1l kHura
€ CHHTEe30M TOJIOBHUX ifiell MWHYJIOTO, i 3a-
CJIyTOBYE Ha yBary, BeJIMKUH iHTepeC BUKIMKAE
imocTpaTuBHNUI MaTtepiaJ.

Mu ragaemo, 110 CJIiL cKa3aTy KijJbKa CJIiB
PO TPAAUIiNHI YSIBJIEHHS MO0 KOHCTPYKIIII,
Baru Ta KiJIbKOCTi Kisenb KoabuyT. IcHy€E Kisb-
Ka cIocobiB rmoeaHanHs Kinerp. Takumu Bapi-
aHTaMM II0eqHaHHA Kinenp Oyau: 4 B 1, 6 B 1
ta 8 B 1, mpore faHNX TPo iX KiTbKicHE CIiB-
BigHomenns Hema. CKopimn 3a Bce, HaibibI
nommpeHuM criocobom Oys mepmriit. [le Mosxk-
Ha TIOSCHUTHM THM, IO Ui I[bOTO BapiaHTa
HeoOXifHO OYJI0 3HAYHO MeHIIe Marepiany Ta
nparti, Hisk 1uist 1Box inmmx. Hackinbku OyJmu
TIOIMPeHi IPyTuii Ta TPeTiit BapiaHTH, HeBiZIOMO.
Takozx ciin BindHaunTH, 1110 EAUHOTO CTAHAAP-
Ty PO3MipiB Kisenp He Oyso. PisHumu Gysu
SK JiaMeTp Kizelrp, Tak i ix ToBmuHa. /liameTp
Kinbig KonuBaBcst Big 7 no 14 mwm [2, ¢. 27].
TosmnmHa Takox KosmBasacs B Mexkax 1—2 mm
[1, c. 316]. Pi3ni mocaigamku HaBOAATH Pi3Hi
JaHi Tpo po3mipu Kimerb. Tak, TPo TOBIMIMHY
Kineip HaBomsaTh Taki mani: Berynosa A. 1.
CTBEPIKYE, 1110 TOBIIMHA KiJlellb He ITepeBasKa-
na 1,5—2 MM, 1IpH 1IbOMY HE BKa3YETbCSI HHUIK-
Hsa Meska ToBiuHU. Kipmiunikos A. H. nurre,
M0 TOBIIMHA ITPOBOJIOKU KOJMBAJIACh B MEXKAX
0,8—2 mM. BBaskaerbcs, 110 KiJIbKiCTh Kijellb
6ysa He menmie 20000 [1, ¢. 316]. Bara koJib-
gyrn csaraga 6—8 kr. ¥ XIV cromitti Bara
3poctae 110 10 kr [9]. Ha BuroroBsieHHS KOJIbYUY-
ru o He mennre 600 M mpoBoJsioku [1,
c. 316].

Jlist Toro, mo6 1epeBipuTy BUILEHABEAEH]
JaHi HeoOXiZHO 3a/isdTH MaTeMaTU4Hi po3pa-



XYHKH, SKi 3MOXKYThb MiATBEpAUTH ab0 CIpoC-
Ty10Th iX. CJ1iji TaKOX Bi/I3HAYUTH, 1[0 TTUTOMA
Bara CTajli KOJUBAETBCSA y MOCUTh BY3bKUX
Meskax, 6issg 7700—7900 kr/m?. DakTuuHO M1
MOXKEMO B3SITH JIUIIE OJUH MOKa3HUK YIiTbHOT
Bary, o6 OTpUMATH JOCUTh TOUHI Pe3yIbTaTH
JUUIST BCiX BapiaHTiB cTaji. Y HAIUX po3paxyH-
KaX MM BUKOpUCTATH MoKazHuK 7700 xr/me.
OCHOBHUM €JIEMEHTOM KOJIbUYTHU € KiJIbIIE,
caMe BOHO y 3HAuHiM Mipi BIJIMBa€ Ha Bary
KOJIBYYTU. BakTMBUMY 3aBJAaHHAMU TP TTUX
pO3paxyHKax € BU3HAueHHs 06'eMy, Barw, a
TaKOX II00YZ0BA 3a/l€KHOCTI Bard KiJlbId Ta
KOJIBYYTU Bifl po3Mipy Kimenb. Takoxk 3miHa
PO3MIpIB Kijbllg Ge3M0CepeHbO BIUIMBAE Ha
iX KiJIbKiCTb. [[06pe BiloMO, 110 00’€M KiTbId
(V) nopiBHIO€ TOOYTKY AOBKUHU OKPY/KHOCTI
Ha TJIONLY Tiepepi3y MPOBOJIOKH, e JOBXKUHA
OKPY’KHOCTi BUPaXOBYEThCST 32 (hOPMYJIOIO
2nR,, ne R, — 1e cepenHiil pajiyc KiJbIls.
[Tnoma >x mepepisy nopiBHIOE nrp2, ne 1, —1e
paziyc mpoBoJsioku. Takum umHOM, (hopmyJia
1L PO3PAaxyHKY 00’eMy KiJIbllsl BUIJISIIAE TAK:
V = 2n*Rr? s obUUCIeHHS Bard KiJbId
(PY), HaM HeoOXigHO 06'¢éM MOMHOMKHUTH Ha
nuoMy Bary sainisa (dp,). @opmyiia pospaxyH-
Ky Baru Kijpligl Buriggac tak: P' = Vdg, un
' = 2n°R.,? 7,7r/cMi. 3 IbOTO BUXOAUTD, 110
Bara kospuyru (P,,,) nopiBHioe: Py, = N 212 x
x R, 1,%dp,. 3a ymoB, komu N, Ta dp, He 3Minio-
I0TBCSI, TO Bara KOJIbYYTU 3MiHIOETBHCS TIif
BIUIMBOM 3MiHM pajliyca KiJbllgd Ta pajiyca
repepisy IPOBOJIOKHU. 3 IIbOI0 MOKHA 3POOUTH
BUCHOBOK, 1[0 Bara KOJbYyTU 3POCTA€E KBaJpa-
TUYHO 3i 30iIbIIEHHAM pafiyca IPOBOJOKH, Ta
JNiHilHO 31 36iJbIIeHHsIM paziyca Kinblg 3a
YMOB, MO KiJIbKiCTh KiJIel[b He 3MiHIOEThCS. Y
BUNAJIKY, KOJU TP 3AJIUMIAETHCS MTOCTIHHUM, a
KiJIBKICTh KiJieIlb 3MiHIOETBCS, TO KiJIBKiCTh
KiJlellb 3MEHNIYEThCS PAa30M 3 3DOCTAHHAM R,.
[Tnomra kompuyru (Sy,,) nopiBHIOE: Sy, = N,s!,
ae s' — mnoma kinpug (s' = n(R, + 7,)%). 1l
(bopMyJIM BKa3yroTh TE€HIEHIIIi 10 30iIbIIeHH ST
a6o 3MeHINeHHsI Bard KOJbYYTH 1 KiJIbKOCTI
Kijelb B Hi. Bonu BiI[O6pa>KaIOTb 11i TeH1eHIii
y IepIioMy HaOAMKeHHI TOMY, 10 PO3IJIsia-
I0Th KOJIbYYTHU, y AKUX TPOCTO 3icTaBieHi

KiJIbI[d, i He BPaxoOBYIOTHb ILJIOILY MEPETUHY
Kinemp Ta KyTa ix Haxwiy. /7 oTpuMaHHS
OLIBII TOYHMX PE3YJbTaTiB HEeOOXiIHO YIO-
CKOHAUTHU T1i (HOpMYyJU, BpPaxXyBaBIIM 30HU
TepeTUHY Ta KyT Haxuiy kKimenb. [lng mpo-
Be/leHHS OiTbII TOUHUX 00YUCIeHb HeOOXiTHO
MOJIJINTA KOJIbYY>KHE ITOJIOTHO Ha /Bi CITKU.
[Ipu oMy ozmHA ciTKa 3MIIYETHCS IO Bijl-
HoleHHIo 710 Apyroi. Kinblg y KoxHil 3 mux
CITOK HaxXOZATb OJIHE Ha iHlIe i yTBOPIOIOTHb
neBHmit Haxu. 1eit Haxur 3mentye epexTrB-
Hy TuIonty Kisbi ('), To6T0 Ty oLy, aKa
MIPOEKTY€EThCsT HA TonuHy. Koeditient na-
xuny (K,) BUpPaxoBy€eThCS 32 (HOPMYJIOIO:

\/(RC - 2rp )(RC + 4rp)
R, + 7, '

K =

n

Kyt cextopy nepetuny 1BOX Kisellb J0piB-

HIOE
6R,r, =31,

c+rp

. crp -
o = arcsin

Jlpyroio [i€io st yTOYHEHHsS € obuvc-
JIEHHSI 30HU IlepeTuHY Kijelb. BpaxoByiouu,
0 MU IIOAIINJIM KOJbYYIY Ha JABI CiTKH, TO
KiJTbKiCTh TIEpeTHHAaHb CKOPOTHUJIIOCS B/Bidi. ¥Y

BAlA KOJTbYYT U

fiameTp Kinbusi (Mm)

0.8 12 1.6 2.0

AiameTp gpoty (MM)
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TAKOMY BUIJISIZIi BUXOJWTD, IO KiJbIle Tepe-
KPUBAETHCS JIAIIE OJWH pa3. TaKoxX JJIs J0-
CSITHEHHST O/TBINOT TOYHOCTI PO3PAXyHKIB, CJIiT
BPaxyBaTH IUIOILY, SIKY 3aiiMAtOTh /[Ba Kb,
To6T0o HEOOXiIHO BpaxyBaTH Ha CKiJIbKU 3MeH-
IIYETHCSI TJIOTIA KUJIENh TIPU B3AEMHOMY TIEepe-
tuni. Ilg mroma, mioma obox Kinenb, Gyne
06uncIoBaTUCh 33 (hOPMYJIOIO:

c P

5 6R ¥, —3r?
A=2 a(RC +rp) —(RC —er)(RC +rp)7
¢ p

Bpaxysasmm Bci 1i dakropu, nomnty me-
peTUHY Ta KyT HaXWJIy Kijlellb, MU MOXKEMO
obuucauTh e(eKTUBHY ILJIOILY OAHOTO KiJIbIls
(S',). EdexTuBHy mIOILY OJHOTO KiJiblis 00-
YUCTIOEMO 32 (HOPMYJIOIO:

Sy =1<n{ (R, +7,) —A}.

BiznoBigHo 11bOMy, ILIONIA KOJIBYYTU 00-
yncmoeThest 3a popmyiiowo Sy, = NS, 3Ha-
109U ILJIONLY KOJIbUYTH Ta e(PeKTUBHY ILIOILY
KiJIBIISI, MOKHA BCTAaHOBUTHU KiJbKIiCTD KiJellb:

Nc :Stot/Self .

Bynu mpoBezieni po3paxyHKU JJisl KOJIb-
qyrH, sika MaJia mromuny 1,1 M2 Kinbist manu

niametp 14 MM i TOBHIMHY TTPOBOJIOKHM 2 MM.
Y pesysnbrari, MU OTpUMAaIU KOJBUYTY, SIKa
CKJIaIasacs Maiike 3 14 Tuc. Kiselp, a TaKox
MaJa Bary nonan 12,5 kr. bisbur mosHa indop-
Marlist MicTuThest y rpadiuynnx momatkax. Ha
SKUX MO’KHA ITPOCTEXKUTH 3aJIeKHICTh Baru
KOJIBYUYTU BiJl pPO3Mipy Kijselb Ta KiJIbKOCTI
KiJenp Big ix posmipy. SIk Mu Gauumo, oTpu-
MaHi JaHi cyrnepedarb THUM JaHUM, SIKi OyJiu
HaBesleHi Buie. Mu 6a4mMMo, IO KiJbKiCTb
KijJelb Tako)X He cCIIiBHaZa€ 3 KiJIbKIiCTIO Ki-
Jiellb, AKy MU HABOJWJIN BUIlle. BUKOPUCTOBY-
104r 11i HOPMYJIH IS OOUMCITICHHST BCI MOJK-
JIUBUX TapaMeTpiB KOJbYYT, MU OTPUMYEMO
KOJIMBAHHSI BArW KOJBYYT Bifl 2,5 KT 70 TIOHAJ
Hizk 80 KT, 3po3yMmisio, 10 He BCi TeopeTuyHi
napaMeTpH MiJIXOASTh JIJIsI BUKOPUCTaHHS Ha
npaktuili. Tomy HeobOXiTHO BiIKMHYTH YacTU-
HYy MOKA3HUKIB. 3 HAIOI TOYKU 30py KOJbUY-
ra, SKa Masia 6 Bary MeHII HiXK 4 Kr (pakTHIHO
He 3axuiiaga 6, a KOJbUyra 3 Baroio MOHAJ
20 kr — Oysa 6 3aHAATO Ba)KKOI0, 00O BECTH
B Hiil MoOinpHMiT 6iii. Takum 4YMHOM Bara
KOJIBYYTH KOJIMBaJach B Mexkax 4—20 kr, xoua
B OKPEMHUX BHIAJKaX MOT/Ia OyTH i GibInoio.
Haitnermii xospuyyru, ckopil 3a Bce, BUKOpHC-
TOBYBAIMCh Y KOMOiHALIl 3 iHIIMM 3aXUCHUM
00TaIy HKOM.

MaremaTnyH1i po3paxyHOK Baru Ta Kijib-
KOCTI KiJIeIlb y KOJIbYy3i /laB MOKJIUBICTb YTOU-
HEHHS TPAAUIITHNX MOKA3HUKIB, KUX OTPU-
MYBAJIUCh JOCJITHUKNA KOMILIEKCY 036GPOEHHS
nobu dasupoi Pyci. Ile nossossie 36iapmmT
MOKJIMBiCTh BUKOPUCTaHHSI KOJIbYYT Y KOMII-
JIeKCi 3 iHIMM 06Ty HKOM, SIKIIO BOHA JIETKa,
a SKIIO BOHA Ba)KKa — TO MOCUJIMTHU 3aXUCT.
Ha nerxy kosmpuyry iize MeHImie 3aiisa, a y
TIOE/THAHHI 3 HEMETaIeBUM 00JIa/[yHKOM, BOHA,
y TIeBHill Mipi, MOJINIIy€e 3aXUCT.
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