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SECTION 1. Theoretical research in mathematics.

Nurmatov Yoedgormirza Khatammirzayevich

Head of the department of pediatric urology adolescent gynecology of

the Namangan regional children’s multi-disciplinary medical center.
Tashkent Institute of Postgraduate Medical Education, Tashkent, Uzbekistan
yodgormirzo@rambler.ru

Beknazarov Zhumanazar Beknazarovich
PhD, ScD
Tashkent Institute of Postgraduate Medical Education, Tashkent, Uzbekistan

Kholmurodov Mamatkhon Kuchkarovich
PhD, ScD,
Namangan State University, Namangan, Uzbekistan

MATHEMATICAL MODELING AND FORECASTING COEFFICIENT URETHRAL
RESISTANCE IN THE NEW SURGICAL TREATMENT OF URETHRAL VALVES IN
CHILDREN.

Abstract: Mathematical modeling - a scientific approach that is associated with the
construction and use of a mathematical model of the phenomenon under investigation, the
subject or object, as well as systems, incorporating them to reduce the time, effort and money
on a prediction of a possible future, improve the validity and accuracy of scientific
predictions, regardless of their activity in. This paper presents the results of research and
treatments in 71 children (from two months to 15 years of age) with urethral valves. In all, 28
patients were treated using the endoscopic method, and 43 patients treated by the proposed
method, using a metallic urethrotome. Diagnosis of the urethral valves was done using
ultrasonography, voiding cystourethrogram, urethrocystoscopy, uroflowmetry and
cystomanomerty. Mathematical modeling was applied to assess the treatment methods. The
proposed method , using the metallic urethrotome, was preferable to the endoscopic method.

Key words: mathematical modeling, urethral valves, coefficient urethral resistance,
metallic urethrotome, endoscopic method.

YK 616.62-007.2-053.2-07-089

MATEMATHYECKOE MOJEJINPOBAHUA U ITPOI'HO3NPOBAHUA
KOO PUIUEHTA YPETPAJIBHOI'O CONTPOTUBJIEHUSA HOBOM
XUPYPITMUYECKOM JIEUEHUMU MTPU KJIATIAHAX YPETPBI ¥ JIETEN.

Annomayun: Mamemamuyeckoe MOOeIUpoO8aHUe — HAYYHBIL NOOX0O0, CEA3AHHBIU C
nocmpoeruem U UCNOIb308AHUEM MAMEMAMUYECKOU MOOeNU UCCNe0)eMOo20 SGNIeHUs. C Yenblo
COKpawjeHus 8pemet, CUuil U CpeoCms no NPeoCKa3anuio 803MOACHO20 0YOYLUe20, NOBbIULEHIS]
000CHOBAHHOCMU U MOYHOCMU HAYYHLIX NPOSHO308, Y4éma ux  desameabHocmu. B cmamve
U3TI0JCEHbL Pe3VIbMAmbl UCCLe008aHUll KIananoe ypempwl y 71 oemell, 6 gospacme om 08yx
Mmecayes 00 15 nem. 28 uz nayuenmos npowiiu iedenue no IHOOCKONUYECKOMY Memoody u 43
NAYUueHmos jeyenue no nPedioHCeHHOU MemoouKe KIUHUKU (Memaiiudyeckum 8aib8amomom,).
Ilpu ouacnocmuposanuu 6viiu npumenenvl memoovl Y3U, muxkyuon yucmoypempozpammiu,
YPempoyucmockonuy, ypogroymempuu, YUCMOMAHOMEMPUU U UX Mamemamudeckue
AHATU3DL.

Linkoéping, Sweden 1
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Knrouesvie cnoea: mamemamuueckoe — MOOeIUpPOBAHUs,  KIANAH — ypempul,
KOd(huyuenm  ypempaibHo20 — CONPOMUBNEHUs, IHOOCKONUYECKUN — Memoo,  Memal
8a1b8AMOM.

AKTYyaJIbHOCTH PadoThI:

OCHOBOM MAaTeMaTHUYeCKOr0 MOJCIUPOBAHUS B MEAUIMHE SBJISICTCS WMUTALUA
mpouecca OOCIy)XMBaHHSI TIOTOKa OOJBHBIX, YTO HCIIOJIB3YeTCS NpHU IJIAaHUPOBAHUU
OpPraHU3AIMOHHBIX MEPOIPHUSITHI, B YaCTHOCTH, IJIS PACUETOB HEOOXOAMMOIO PECYypCHOTO
oOecrnieueHus MpU 3a7aBa€MOM KadyeCTBE MEAMIIMHCKOTo oOciyxuBaHus. VMuTanuoHHoe
MOJICJIMPOBAHHE HAXOJUT CBOE NPUMEHEHHE M TMPU MPOCKTUPOBAHUM HHTETPUPOBAHHBIX
nH(pOpMaMOHHBIX cucTeM OonbHumII[ 1,2].

Ha xadenpe nmerckoit xupyprum Tamkentckoro MHcTuTyTa YCOBEpIICHCTBOBAHUS
Bpayeil IMpPUMEHSIETCS MPOrpaMMHOE M3Y4YEHUs JMArHOCTUKM W  IPOTrHO3UPOBAHUS
3¢ (HEeKTHBHOCTH  JIeYCHHUS  OONBHBIX TPH  TIOMOIIM  METOJOB  MAaTEeMAaTHYECKOTO
MoaenupoBanus. Ha npumepe: Kinamans! ypetpsl (KVY) sBISIOTCS OMTHUMEU U3 TAKEJIBIX BUIOB
BPOKIEHHOW IMATOJIOTUH, B YAaCTHOCTH, WH(PABE3UKAIBLHOW OOCTPYKIIWH, MPHBOIAIINX K
HapYUICHUIO YPOAMHAMHKHU, PA3BUTHIO MHENOHEDPUTa U XPOHUYECKOW OOJE3HU MOYeK
(XBII), BOIpOoC TaKTUKHU JIEUEHUSI KOTOPOU OCTAETCS B PSIly aKTYalbHBIX MPOOJIEM XUPYPrUU
JIETCKOTO Bo3pacTa [3,4].

Hammune KY y noma mnpuBOAMT K HAKOIUIEHMIO MOYM B MOYEBOM ITy3bIpE,
BCJICJICTBUE YEr0 MOBBIIIAETCS BHYTPUITY3bIPHOE JABJIEHUE, PACIIUPSAETCS MOUYEBOM IY3bIPb,
MOSIBJISIETCS.  YPETEPOTHAPOHEPPO3, B PE3yIbTATe HEr0 Pa3BUBACTCS OJUTOTHIPOAMHHUO3,
YPUHOMA, peHaJIbHAs AUCIUIAa3Usl, YPUHAPHBIA aCUUT U PECIUPATOPHBIE paccTporcTBals,6].

Beneactue mpoucxoaaninx M3MEHEHUH CTpagaeT PyHKIHS MTOYEK, - OT AUCTUIA3HH JIO
rIIyOOKHUX TMAaTOJIOTMYEeCKHX W3MEHEHUH B mapeHxume. HecMoTps Ha ajekBaTHOE JeueHUe
KV, xponnueckas moueunas HemoctatouHocts (XIIH) pasuBanace y 48-70% O07abHBIX
[7,8]. Yka3aHHbIE MATOJOIMYECKUE H3MEHEHMS HE IM03BOJSIOT 3HAYUTENIBHO YIY4YIIUTh
pe3yiabTaThl XUPYPrUUYECKOTro JiedeHus, u JjeTtanbHocTh oT XIIH ocraeTcss oTHOcHTENBbHO
BbICOKOM, 0T 10,0 10 44% ¥ 10 HACTOSIIIETO BpEMEHU OCTaeTCs B TeX ke mpeaenax [9,10].

[Iporpecc u yCOBEpIIEHCTBOBAHHE DHAOCKOIMUYECKUX WHCTPYMEHTOB TO3BOJISIOT
pa3pyliath KiamaHbl KOAryJsLMOHHBIMU JJIEKTPOJAMU WM MHUHHUATIOPHBIMH HOXaMHU.
Onnako mepBUYHAs TpaHCypeTpanbHas pesekius KY y HOBOPOXIEHHBIX TpaBMaTHYHA,
WHOTJ]a OYeHb TPYAHO M30eXKaTh ATPOTCHHOTO MOBPEXKACHUS YPETPhI U3-3a pa3Mepa u y30CTH
Hapy»KHOI'0 OTBEpPCTHSl MoueHcmyckareiabHoro kanana [11,12].  Ilocne TpancyperpaibHON
pesexuuu KV y nereii cyxenue ypeTpbl pa3BuBaioch B 9% ciiydaeB, a y HOBOPOXK/ICHHBIX - B
50% [13,14].

Hecmotps Ha  akTuBHYIO  pa3pabOTKy HOBBIX  MPUHLMUIIOB  JICUYEHUS U
YCOBEPIIICHCTBOBAHUSI HW3BECTHBIX METOJOB OIEpalluM, pPe3yabTaThl TMO-TIPEKHEMY HE
YIOBJIETBOPSUIM TPAKTUKYIOMUX Bpadel. YactoTa penuauBa mocie MEpBHYHON abnanuu
kiamana pgocturaetr 20-45%, wHorma [15,16], mpu stom B 12-56% ciydaeB kiamaH
coxpansiics [17,18].

Bce BrimeykazanHoe 0OYCIOBWIIO K M3YYEHHIO PE3YJIbTATOB Pa3pyIICHHS KiarnaHa
ypeTphl y neTeid, U pa3padOTKH HOBOTO MPOCTOTO0 U MAaJOMHBA3UBHOTO XUPYPTUYECKOTO
MeTO/1a JISYEHUsI KJIallaHa YPeTPhl y JACTeH.

JUis mocTpoeHus MareMaTHMYeCKOM MOJENM HaMU IPOAHATM3UPOBAHbI KIMHUYECKHE
CHUMITTOMBI MH(paBe3UKAILHON OOCTPYKIIMH, OOYCIOBIEHHOM KJIallaHaMU YPETphbl 10 U TOoCIie
OIIEPATUBHOIO JICYEHUS, HA OCHOBAaHUM KIMHMYECKHX CHUMIITOMOB U TOJTBEPXKICHHON TaKUMH
WCCIICIOBAaHUSMY, KaK YJIbTPa3BYKOBask COHOTpadus, MHUKIMOHHAS ITUCTOypeTporpadus,
ypohoyMeTpusi, TUCTOMAaHOMETPUSL, IICTOCKOITHSL.

Heas uccaenoBanusi
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W3yunth mnpuMeHEeHHEe MaTeMaTH4YeCKOro MOJAEIUPOBAaHUS TMPU  ONpEeIeseHue
3(pPEKTUBHOCTH M MPOTHO3MPOBAHUHU KOd(PPUIIMEHTa YpeTpaIbHOrO COMPOTUBICHUS MpPU
JICYEHUU KJlalaHa ypeTpbl Yy JeTed, ¢ BHEAPEHHEM B IPAKTHKYy HOBOTO METOJa,
OTJIMYAIOIIMNCA  IPOCTOTOM  BBINOJIHEHHMS HPU  MUHUMAIbHOM XUPYPru4ecKoM
BMeEIIATEIbCTBE, OTCYTCTBHEM He00X0IUMOCTH JIOPOTOCTOSIICH anmnapaTypbl,
OCYILIECTBIISIEMbIE JJAKE B JICUEOHBIX YUPEKIECHUSIX B CTPAHAX U PETHOHAX CO CI1abopa3BUTON
3KOHOMHUKOM.

Marepuan u MeToAbI

W3noxeHbl pe3ynbTaThl MPOBEIECHHBIX UCCIEIOBAHUM U JeueOHO-MPOYUIaKTHIECKIX
MeponpusThii HaunHast ¢ 1998 o 2011 r.r. kmanaHoB ypeTpsl y 71 neteil, B BO3pacTe OT ABYX
MmecseB 10 15 ner. [Ipu amarHocTHpOBaHWHM OBUIM TPUMEHEHBI MeToAbl Y3, MUKIMOH
UCTOYPETPOrPaMMBI, YPETPOLUCTOCKONHUH, YPO(PIOyMETpUH, LIHCTOMAHOMETPUU U UX
MaTeMaTHYeCKUE aHAIU3BI.

Knamanel ypeTpsl ObLIM JTUKBUAMPOBAHBI Y 28 OGOJBHBIX IYTEM IHIIOCKOIMUYECKOTO
ynaneHus, a y 43 G0JbHBIX ¢ TOMOUIBIO KJIAAHOYAAJSIOIET0 HHCTPYMEHTA, METAINTUYECKIM
BallbBaTOMOM, (TmaTeHT Ha moje3Hbii moxenr UZ Ne FAP 2009 0046 23.08.2010)
MPEJIOKEHHOTO B KIIMHUKE I YAAJCHHS KJanaHa ypeTpshl.

PesyabTaThl 1 uX 00CyKaeHHe

Craructuueckas o0paboTka, pa3paOOTKa BBISIBICHHBIX PE3YJIbTaTOB M UX IM(poBoe
rpadyecKkoe  TPEICTABICHHE MPOBOJMIMCh HA KoMIbioTepe Tuma  «Pentium-4» ¢
UCITIOJIb30BaHKEM cTaHaapTHBIX («EXcel-2007»,« Statgrafics full»,«Statistica 11.3») u crnieruansHO
pa3pabOTaHHBIX MPOTPAMMHBIX CPEJICTB, oOecreunBaoIrX (PpHEeKTHBHOE TPUMEHEHNE METOIOB
MaTeMaTU4eCcKON MOJIENTN U CTATUCTUYECKOTO aHAIIH3A.

[IpumeHsMCh METOIBl MHOTOMEPHOIO CTATUCTHYECKOrO aHainu3a  (IO3BOJIAIOIIMI
BBIICTIUTh Hauboliee 3HAYMMBIX (DAKTOPOB PHCKA U TMONYYUTH TMPUEMIIEMYIO MOJENb IS
JaJbHEHIIero npo(UIaKTHIECKOTO BMEIIATEIBCTBA), PAHTOBBIA KOPPEISAIMOHHBIN aHaIN3 TI0
meronam [lupcona, Crimpmena u Konnamna U-kputepuii, KpUTepHii YII0BOTO MpeoOpa3oBaHUS
dumepa, kpurepuii cornacus Iupcona (X 2), kpurepuii otHocutensHoro pucka ( RR ul R/IR) u
tect [emmara-Bonbdeiins ( as onpenenenus pazmauuid) [19,20].

JI71l OLIEHKM CTaTHUCTUYECKHU JOCTOBEPHOCTH PACCUUTAHHBIX KPUTEPUEB HCIOIb30BAIICH
MOKa3aTeN CTENEeHH CBOOONBI (K) M TaOMMIBl KPUTHMYECKUX 3HAUYEHWH Ui MPHEMIIEMBIX
ypoBHe# 3Haunmoctu (p). st ctaTuCTUKY pa3auyury ObUIH TIPUHSTHI YETHIPE OCHOBHBIX YPOBHS
JIOCTOBEPHOCTH : HEIOCTOBEPHBIN (He3HauMMblil) -  p > 0,050, npenenbHblil (HU3KUI) - p <
0,50, cpemnnuit — p < 0,10, Beicokuit —p < 0,001. OcHoBHBIME Bepu(UKaTOpaMu IOCTOBEPHOCTH
Pa3INYUS CITYKWINA Pe3YJIbTaThl YHUBEPCATBHBIX (MHOrO(YHKIIMOHAIBHBIX) MeTo10B Duitiepa u
[enmunara — Bonsdeiins. (Manera 10.C.) [21,22].

Hcnonp3yss BO3MOXHBIE pa3HbIE BHJbl YpPAaBHEHUN MHOXXECTBEHHON pPETPECCHHU:
JIMHENHBIE U HEJTMHEWHBIE.

BBuay uerkoil MHTeprpeTalMd HapaMeTpoB Haubojee IUPOKO HCIOJIb3YyeTCs
nuHeHass ¢QyHKusA. B auMHENHON MHOXECTBEHHOM perpeccuu

y,=a+bx +b,X, +...+b, X,
mapameTpbl mpu X HaspBalOTCA  KOd(pUIMEHTAaMH  «4uCTOM»  perpeccud. OHuU
XapaKTepU3YIOT CpeiHee U3MEHEHHE pe3ybTaTa ¢ U3MEHEHHEM COOTBETCTBYIOIIETO (hakTopa
Ha €/MHUIlY NP HEM3MEHEHHOM 3HAa4eHHM JIpYrux ()aKTOpOB, 3aKPEIUIEHHBIX Ha CPEAHEM
yposse (1).
PaccMmoTpum nMHENHYO MOJIENIb MHOKECTBEHHOM perpeccun
y=a+bx +bX +..+b,x, +& O
Knaccuueckuii moaxoa K OUEHUBAHUIO MapamMeTPOB JTMHEHMHON MOJEIN MHOKECTBEHHOU
perpeccuy OCHOBaH Ha MeToje HauMeHbIux kBagpaToB (MHK). MHK no3Bosnser momy4uutsb
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TaKhe OILIEHKH MapaMeTpoB, IPHU KOTOPBIX CyMMa KBaJpaTOB OTKJIOHEHUH (PaKTHUYECKUX

3HAYEHMH PE3yILTATHBHOIO IpH3HaKa Y OT PacueTHBIX Y Munuvansua 2):

2
Z(yi —yxi) — min. @)
I
Kak wu3BeCTHO M3 Kypca MaTeMaTHYECKOTO aHaimW3a, I TOro 4YToObl HAWTH
OKCTPEMYM (bYHKHI/II/I HECKOJIBKHUX IICPEMCHHBIX, HAaJAO0 BBIYUCIIUTH YaCTHBIC IIPOM3BOJHBLIC
MEPBOTO MOPSIKA [0 KXKIOMY U3 IapaMeTPOB M MPUPABHSATH UX K HYIIO (3).

Wrak, nmeeM dyrxmmio M+ 1 aprymeHTa:

S(a by, by, o by )= D (Y —a—bx —b%, —=byx, )

HaXOI[I/IM YaCTHBIC IIPOU3BOJHBIC IIEPBOI'0 IOpAaAKa:

0S

EZ—ZZ(y_a_bl)Q_bzxz_"'_bmxm):O;

B 23w (y-a-by-bx, —..~b,x,)=0;

| b, X Xp =D X5 = = D X, ’ (3)
%:_szm(y_a_blxl_bZXZ_"'_bmxm):O'

[locne »ormeMeHTapHBIX MPeoOpa3oBaHUM MPUXOJUM K CHUCTEME JIMHEHHBIX
HOpPMaJbHBIX ypaBHEHUI [N HAXOXACHUA [apaMeTpoB  JIMHEHHOTO  ypaBHEHHS
MHOKECTBEHHOU perpeccuu (4):

na+h > % +0,> %, +..+b, > x, =2y,
ay X +0) x4+, > X%, by Y XX, = Dy, @)

ame +ble1xm +b22x2xm +...+bm2x,f1 :Zyxm.

MeTon HaMMEHBIIWX KBaJpaTOB NPUMEHHM U K YpPaBHEHHIO MHOXKECTBEHHOU
perpeccuu B ctaHaapTU3npoBanHoM Maciitade (5)

t, =Bt + Bt +.t Bty +6& )
rae ty, txl, ey txm — CTaHJIapTH3UPOBAHHBIC TIEPEMEHHBIC:
-V X. — X _ _
ty = u, tx' = 1 L, JUTsl KOTOPBIX CpeJHee 3HAYCHUE PAaBHO HYJIIO: ty =t =0,
o, " 0 '

a CpelHee KBaAPAaTHYECKOE OTKIOHEGHHE pPaBHO eauHHUe: o, =0, =1, f —
y
CTaH/IapTU3UPOBAHHBIE KOA((OUIIMEHTHI PETPECCHH.
CranmaptuzoBaHHbie KOAGOUIIMEHTHI PETPECCHH TMOKA3bIBAIOT, HA CKOJBKO €IMHUIL
M3MEHNTCS B CPEIHEM DPe3yJbTaT, €CIM COOTBETCTBYIOMMUK (akTop X; M3MEHHTCS Ha OJHY

€IUHUIlY TPU HEU3MEHHOM CpeHeM YypoBHE Apyrux ¢akrtopos. B cuiy Ttoro, 4ro Bce
[IEPEMEHHBIC 3aJaHbl KaK LIEHTPUPOBAHHbIE M HOPMHUPOBAHHBIC, CTAaHIAPTU30BAaHHBIC
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KO3(PHUUHMCHTEl PETPECCHH 3. MOXHO CpaBHMBaTh Mex1y coboil. CpaBHMBAs MX Ipyr C

JIPYroM, MOXHO PaHXHPOBATh (AKTOPHI IO CHJIE X BO3JICHCTBHUS HA PE3YJIbTaT.

Ha cnenyromeil stame  CTaTUCTUYECKMM aHAIW3 MOJACIM U B IIEPBYIO O4Yepelb
CTaTUCTHYECKOE OICHMBAHWE HEU3BECTHBIX IAPAMETPOB MOJICIH, a TaKKE COIOCTABIICHHE
peaJbHBIX M MOJAETBHBIX JaHHBIX, MPOBEPKAa aJeKBATHOCTH MOJEIH, OICHKa TOYHOCTHU
MOJICIIbHBIX JIAHHBIX.

OrieHKa 3HAYMMOCTH YPaBHEHUSI PEIPECCHU B LEJIIOM MPOM3BOAUTCS Ha OcHOBe F -
kputepus duinepa, KOTOPOMY MPEIIISCTBYET TUCIICPCHOHHBIN aHamu3. B mMaremarnueckon
CTaTUCTHKE TUCIIEPCHOHHBIN aHAIM3 pacCMaTpPUBACTCS KaK CAMOCTOSTEIbHBIH HMHCTPYMEHT
CTaTUCTHYECKOTO aHaiu3a. B MpakTWKe OH NMPUMEHSETCS KaK BCIIOMOTATEIbHOE CPEICTBO
JUIS U3y4EHHsI KaueCTBa PErpecCHOHHON MOJIEIH.

OmnpeneneHue AMCIIEPCUU HA OJHY CTENEHb CBOOOJBI TPUBOIUT JUCIICPCHH K
cpaBHuMoMy Buy. ComocrtaBisist (PakKTOPHYIO U OCTaTOYHYIO JHCIIEPCUU B pacueTe Ha OJHY
CTEIEHb CBOOOIBI, OIyunM Bennuuny F -xpurepus @umepa (6):

F = aAKT (6)

dakTryeckoe 3HaueHue F-kpurepuss @umepa (9) cpaBHHBacTCs C TaGIMYHBIM

3HaYCHHEM Fraga (a; ki; k2)
k,=n—m-1
(N— 4Kcia0 HAOIIOACHUI, M — YUCIIO TAPAMETPOB MPU TIEPEMEHHON X ).

Ilpu stom, ecnu (akTHueckoe 3HaueHWe F -kpurepust Gosbiie TaOIUYHOTO, TO
IPHU3HACTCS CTATUCTUYECCKAass 3HAYUMOCTh YpaBHEHHUS B 1eioM. F -kpurepus ®umrepa (7)
MO’KHO MPEICTaBUTH B BUJIE

F = ;;KT:Z(yX_);)Z.n_m_l (7)
Socr (y - yx ) m
Hcnons3ys MeTo0B HAaMMEHBIINX KBaJPATOB, BBHIYMCICHBI KOI(D(MUIUEHTHI U MOTyYEeHBI
MaTeMaTUYECKHE MOJICITH.
Maremaruueckas Mojenb Kod(hGHUIMEHTa YPEeTPATLHOTO COMPOTUBICHUS OINPEAEIsIeTCs
CIEYIONM 00pazoM (8).
y = a0+ aiXi + a2xX2 + asxXs + auXa + asxs + aeXe, (8)
rzie, y - Koo QUIMEHT ypeTpaabHOro CONPOTUBIICHNS;
X1 - MAaKCUMaJTbHBIA 00BEM MOUEBOTO ITy3bIPS;
X2 - TOJIIIMHA CTEHKHA MOYEBOTO ITy3BIPS;
X3 - 00bEM OCTATOYHON MOYH;
X4 - CKOPOCTh MOYEUCITYCKaHUs (Cpen);
Xs5 - )KUBOE CEUCHUE YPETPHI;
X6-- MBIIIIEIHOE HATIPSHKEHUE JICTPY30pa,
a0, ai, ... , as - IOCTOSIHHBIC YNCIIA.
s onpenenenust kKo3pPuiMeHToB ao , ai, ... , a5 UCMOIB3YyeM M3 METOJOB HAMMEHBIINX
KBaJIpaTOB MaT€MaTHUECKOI CTAaTUCTUKH.
1.9Ha0CKOMMYECKOE HCCeUEeHHE KIIarlaHa ypeTphl:
- 00 onepayuu:
y=-3,64500102 — 4,1601+10 x1 + 0,3024 X2 + 3,0652¢102 x5 + 8,32762107 x4 + 0,1910
xs+ 0,00235 Xe;
- nocie onepayuu.
y=8,8523¢10°— 6,9645¢10* x1 + 0,3110 X2 + 9,1819+103 x3 + 0,1944 X4 + 5,1634 xs+ 0,00153
X6,

IpU YpOBHE 3HAUMMOCTH & W CTENEHSX CBOOOIBI k=m y
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TabnauyHoe 3HAYEHHE [ -KPUTEPUsl HPH ISATUIPOICHTHOM YPOBHE 3HAYUMOCTH (
«—=0,05 k =5+ k, =32—5-1=26) Fus, =2,62. Tak xak F,,_ =2576>F,, =262, 10

YpaBHCHHUEC NNPU3HACTCA CTATUCTHYCCKU 3HAYNMbIM.

2. YpjaneHue KjanaHa ypeTpbl METAUTMYECKUM BaIbBATOMOM:
- 00 onepayuu:
y=-5,234¢102 + 6,668+107 x1 + 0,355 X2 + 3,922¢103x3— 1,02¢103x4 + 0,253xs+ 0,00127xs;
- nocijie onepayuu.
y=1,914410"% + 1,3034°10* x1 + 4,7047 +10° x2 + 7,0315°103 x3 + 3,468010xs +
2,9779107 xs+ 0,00234xG.
TabnuuHoe 3HayeHHE F-KpUTEpUs IpPU MATUIPOLEHTHOM YPOBHE 3HAYUMOCTH (

«=0,05: k =5, k,=61-5-1=55): F5, =238, Tax xak F_ —4987>F,, =238, 10
ypaBHeHHe HpI/IBHaeTCH CTaTUCTUYCCKH 3HAYHNMBbIM.

JlocTOBEpHOCTh  KOI(P(HUIIMEHTOB MAaTEMaTHYECKUX MOJICNICH IPOBEpPEeHa C MOMOIIBIO
craructuku duinepa, 1 OHU SBISIIOTCS 3HAYMMBIMH C BeposTHOcThi0  p=0,95. Mcnonb3ys
METOJIOB HAUMEHBIIIMX KBAJPATOB, BBIMUCICHBI KO3(D(MUIIMEHTH U TIOJyYEeHbB MaTEMATUYECKUE
Mozieny. (Tadim. ).

Taoauna 1
IMoka3aTeid ypoIUHAMUKH MOYEHCITYCKAHMS JI0 M TOCJIe ONepPaIii yAaJeHusI KJIanaHa
yperpbi
DHIOCKOIIMYECKOE yIaICHHE Vaanenune KY Merammueckum
Iloka3arenu KY BaJIbBATOMOM
UCCIEN0BAHNS 10 onepar rociie 10 onepan ocCJIe
oreparyu oreparyu

TommuHa  CTEHKH

MoueBoro Iyseips | 0,624+0,08* 0,54+0,02* 0,59+0,07* 0,50+0,05**
(cm)

MaxkcnMansHBIH

0o0beM  MoueBoro | 162,7+37,2* 147,5£31,91* 190,2+34,99* 180,61+23,39%*
y3bIps

83361“ OCT MO 45 11419,40% | 11,1947,19% | 40,48+12,4% 8,0342,28%*
Kupoe —ceuenne |, 34,0 4 0,47+0,04* 0,31+0,03* 0,500,037
YpETpHI

Koadduunent

ypETPaIbHOTO 0,28+0,07* 0,11+0,06* 0,224+0,06* 0,05+0,02**
CONPOTHUBJICHUS

CkopocTh

MOYEUCITYCKaHUS 6,98+0,88* 13,42+0,81%* 7,52+0,74* 16,36+0,60**
(m1/c)

BryTtpunyssipHoe

naBinenue (Mm.Box. | 34,91+2,13* | 43,73+0,47** 36,31+£1,91* 49,51+0,38**
CT.)

Merneunoe

HaIpsHKEHUE 197,32420,42%* | 254,38+19,14* 216,99 £20,42* | 258,61£17,60**
JIeTpy30pa

[pum.: ~-p<0,05 - yposens 3Haunmocts;  p< 0,01 - ypoBeHb 3HAYNMOCTH
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BoiBoa:

1. [IpuHnunuansHoOE MIPEUMYILIECTBO HCITOJIb30BAHHUS MaTEMaTHYECKOTO
MOJICIMPOBAHUS B MEAMKO-OPTaHU3AIMOHHBIX MCCICOBAHUAX COCTOUT B TOM, UYTO HAJIHYHE
aJICKBAaTHBIX MOJENel moMoraeT n30exaTh HeID(PEKTUBHBIX MEPOMPHUATUH, CHU3UTH PHUCK
SKOHOMUYECKHX MOTEPh MPH BHEAPECHUH HOBOW TAKTHKU MEIUIIMHCKOTO OOCITY)KMBaHHUS BCEX
MOCTYMAIOMINX B OOTHHHUIY KOHTHHTEHTOB OOJILHBIX.

2. Ilpu nedeHum KjaamaHa ypeTpbl HOBBIM XUPYPTHYECKHM METOJIOM KO3(PhHUIIUEHT
YpETPaIbHOTO CONMPOTUBIICHUSI YMEHBIIACTCS, >XUBOE CEUCHHE YPETPhbl YBEIMUYUBACTCS MPHU
MOYEHCITYCKaHUHW TIPU yAAJCHUU KiaraHa METAUIMYECKHM BajJbBaTOMOM IO CPAaBHEHHUIO C
yAaJICHHEM KjarnaHa HJI0CKOIMUYECKUM TyTEM.

3. CKOpOCTh MOYCHCITYCKAaHHS YBEIWYHUBACTCS W BHYTPHUIY3BIPHOE JIaBJICHHE
MOYCHCIYCKaHUsl T1OCJEe YyAaJeHUS KJamaHa YpeTpbl METaUIMYeCKUM BaJlbBATOMOM
HOpMaJIU3yeTCs OOJIBIIIE B CPABHEHHUH C YAAJIICHHEM KilaraHa HI0CKOITMYECKUM ITYTEM.

4. Ha ocHOBaHWHU TOJyYEHHBIX JAHHBIX MOXXHO CJENaTh BBIBOJ, 4TO Ojaromaps
KPYrOBOMY HCCEUCHHMIO KjlamaHa YpPeTpbl B paHHEM, W B OTJAJICHHOM IIEPHOJE IIOCIHE
omnepanuu 1o (GU3HOJOTUYECKUM IMapaMeTpaM aKTa MOYEHCITYCKAaHMs JTy4dIIue pe3yJbTaThl
HAOMI0IAUCh IPU MPUMEHEHUH METaJUIMYECKOro BallbBaTOMa. JTH MPEUMYIIECTBA HOBOTO
METO/Ia MPUBOJAT OBICTPOMY BOCCTAHOBJICHUIO HOPMAJIBHOM YpPOJAMHAMUKH B BEPXHUX H
HUKHUX MOYEBBIBOJISAIINX MTyTEH.

Takum 00pa3oMm, Ha OCHOBAaHUHM  BBIIICH3JIOKCHHBIX MAaTEMaTHYCCKUX MOJICIICH,
MOKHO OTMETHTb, YTO MpPH OMNEPATUBHOM JICUEHWHU KJallaHa YpeTpel Yy neredl  Ooiee
ONTUMAIBHBIM CIOCOOOM JICUEHUS SIBJSIETCS yIaJdeHUE KialaHa YpPETpbl METATUYSCKUM
BaJIbBATOMOM.
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SECTION 2. Applied mathematics. Mathematical modeling.

Dyunova Diana Nikolayevna

Associate professor, Candidate of Technical Science,
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MODELING OF PROCESS OF SOUR LEACHING IN PRODUCTION OF ZINC

Abstract: The mathematical model of process sour leaching in production of zinc
which allows to predict quantitative characteristics of process is offered.
Key words: sour leaching, production of zinc, mathematical model.

VIIK 669.054

MOJAEJIMPOBAHUE IMPOIECCA KUCJIOI'O BBIIEJTAYNBAHUSA B
IMPOU3BOJACTBE IMHKA

Annomauun. Ilpeonosicena mamemamuyeckass MoOelb  NPOYecca  KUCLO20
BLIYENIAUUBAHUS 8  NPOU3BOOCMBe  YUHKA, KOMOPAs  NO360Jsem  NPOSHOZUPOSANb
KOJIUYEeCMEEHHblE XAPAKMEePUCMUKU NPOYeccd.

Kniouesvie cnosa: xucnoe gvliyenauusanue, npou3so0Cmeo YUHKA, Mamemamuiexas
MOOe€lb.

BelnenaynBanue MpoayKTOB OOXHra — OCHOBHOM TEXHOJIOTMYECKUH Iepeel
[IUHKOBOTO TPOW3BOJCTBA, KOTOPBHIH B 3HAYUTEIHHOH MeEpe OINpeneisieT TEXHHKO-
IKOHOMHYECKHE [MoOKasarenud mpomsBoactBa [1, ¢.257] Llenp mpomecca KHUCIOTO
BBHIIIEJIAYMBAHUSL CBs3aHa C o0ecriedyeHWeM Ooyiee TMOJHOTO M3JICYCHHS IIMHKA U3
000KEHHOr0 NMPOJAYKTAa W HPEJOTBpALEHHEM OOpaTHOro Mepexojia B PacTBOpP OOJIBLIOrO
KOJIMYECTBA OCAXKIEHHBIX W3 HEro NpUMeced, OCIOXKHSIOMHUX IOCIEAYIOMNE MPOIECCh
THAPOUTHICCKON OUYUCTKU U OTCTAWBAHUS MYJIbIIbI B HEUTpaTbHOM IHKIe [2, €.104].

OCHOBHBIMM ~ TIOTOKaMH, TIOCTYMAIOIIMMH  Ha  BXOA  IpoIecca  KUCIIOTO
BBILIEJIAUMBAHUS, SBJSIIOTCA TOTOKM KPYIHBIX (paknuii orapka mocie KiaccupUKanuu
(mecku), HUxKHero ciuBa HeWTpanbHbIX cryctutenelt (HCHC), orpaboranHoro anekrponauta
(09), pactBopoB mexa mepepabotku okuciaoB (LI1O), d¢unprpata. Bosmymaromumu
BO3ICUCTBUSAMH, MIPUBOISIINE K U3MEHEHHUIO COCTaBa MPOAYKTOB KHCIIOTO BBIIIEIAYHBAHUSA,
SBJISIIOTCSI XUMUYECKUE COCTaBbl MOTOKOB. BBIXOJHBIMU MOTOKaMHM SIBIISIOTCSI BEPXHHUM CIIMB
kucibix crycrureneit (BCKC) n nmxuuii cnus kucnbix crycruteneit (HCKC).

B ocHoBe »(QEeKTUBHON NPOMBIIUIEHHONW peaJn3aluy BbIIIETAYMBAHUS JIeXkKaT
TeOopeTHYeckne paboThl, TOCBAIICHHBIE OOBSCHEHHIO CYIIHOCTH MPOTEKAIONIMX MpPH
BBIIIIETIAYMBAHUK  TiporieccoB  [3, €.23; 4, c¢.19], ux wuccnenoBanuto [5, ¢€.118],
UHTeHCH(UKAIIMK W onTuMu3ammu [6, ¢.23; 7, c¢.3], aBTOMaTH3aluu U CO3JaHUS CHUCTEM
ympasienus [8, c.111; 9, ¢.64]. C uenbio u3yueHus mpoiecca KUCIOro BbIIICIAYUBAHHS U €r0
XapaKTePUCTHK HWHTEPEC MPEACTaBIsuia pa3padOTKa MOJENH, MO3BOJSIONICH OINpeneNsTh
KOJIMYECTBO TOJIy4aeMbIX IPOJYKTOB Ha OCHOBE HHGPOpMAlMKM O TMOCTYNAIOUMX Ha
nepepabdoTKy MaTepUANTBbHBIX TTOTOKAX H UX XUMUYECKHX COCTAaBaX.

[TonydeHHass MaTemaTudeckas MoOJeIb Ipollecca KHUCIOTO  BBIIIENAYWBaHUS,
npejcTaBisionas coboil cucreMy OalaHCOBBIX COOTHOLIEHHH MO TBepAOW ¢asze, >KUIKOM
(aze u 1Mo cocTaBISIOIINM KOMIIOHEHTaM, ipuBeaeHa B [10, c.25].

OCOOCHHOCTH MaTeMaTHYECKOW MOJIENTH TTO3BOJISIIOT TIEPEHTH K €€ TOTOJIOTHIECKOMY
aHanory. Ha ocHOBe ypaBHEHMII MOJeNnu Mpolecca KHUCIOro BbIIENAYHBAHUSA TOCTPOEH
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CUTHaJIbHBIA Tpad, OTpakarollMid MPUYUHHO-CIEICTBEHHBIE CBSI3M MEXIY NEPEMEHHBIMU
cucrembl (puc. 1). Bepmuubl rpada COOTBETCTBYIOT NEPEMEHHBIM MOJEIH, a BETBH -
kodhduLreHTaM WM TepeaToYHbIM  (QYHKIHUSAM, XapaKTepU3YIOUIUM CBSI3b MEXKIY
nepeMeHHbIMH. PelieHne curHanpHoro rpada MoxKeT ObITh HaiiIeHO C MOMOIIBIO OTepari
SKBUBAJICHTHOrO mpeobpasoBanus [11, c.154]. Tomosoruveckas Mojeib Tmpoliecca Obuia

peanu3oBana B npuinokenuu Simulink Beraucnurensroit cpeast MATLAB.
CcuBCKC

CedBCKC e

CCdOFe203HCKCr
CPbSO4HCKCT

CSi02HCKCT

CFe203HCKCr CrpHCKCr

PI/IC)’HOK 1 - CurnajabHbIlii rpa(b nmpouecca KMCJaoro Bblime/JIaaymBaHust
IIMHKOBBIX OrapKoOB

MaremMaTrueckasi MOJENb I03BOJISICT OIPEISIUTh CTATUYCCKUE XapaKTCPUCTHKH
nporecca. Pacxoq BCKC Bo3pacTaeT ¢ yBelIUYE€HHUEM pacxojia OTpabOTaHHOTO AJIEKTPOIUTA
(puc. 2). Ha puc. 3 mokazana 3aBucUMOCTh KoHIeHTparuu ImHKa B BCKC ot pacxona
0TpabOTaHHOTO 3IEKTPOJIUTA.

2.2%10°

2.1x10°

Pacxong BCKC, m3/4

1.9x10° ; ; ; .
1.1 10 1.2¢10 1.3x10 1.4x10

Pacxonm O3, M3/u
Pucynok 2 — 3aBucumocts pacxoga BCKC ot pacxoga oTpadoTaHHOrO 3/1€KTPOJINTA.

10
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74

@\

73

; N

71 ©

KontenTparust mpHka 8 BCKC, 1/n

70
1.1x10° 1.2x10° 1.3x10° 1.4x10°

Pacxomg O3, m3/u

Pucynok 3 — 3aBucumocts konnenTpauuu nuaka B BCKC or pacxona O9

Pa3paborannass maTemarthyeckas MOJENb  Ipolecca NpeJHa3Ha4YeHa IS
OTIPENICTICHUST BBIXOJIHBIX KOJIMYECTBCHHBIX XapaKTEPUCTHUK IIpoIlecca B BHJE PAcXOIOB
MarepuabHbix 1MOoTOKOB BCKC, HCKCx, HCKCT um uMX NOKOMIIOHEHTHBIX COCTAaBOB Ha
OCHOBE HM3MEPHUTEIHHON HMHGPOPMAIMK O pacxojaX M IMOKOMIIOHCHTHBIX COCTaBaX BXOIHBIX
MaTepHaIbHBIX TOTOKOB.
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SOME ALGORITHMS OF FRACTAL COMPRESSION

Abstract: The active introduction of computer technologies, and in particular digital
photo sets the task of compression of the data on a new level. Necessity of creation of effective
algorithms of image compression finds a solution only on the basis of fractals and their use of
the elements as a basis.

Key words: fractal, image, compression.

O HEKOTOPBIX AJI'OPUTMAX ®PAKTAJIBHOI'O C/)KATHUSA

Annomauyun: Axmuenoe 6HeOpeHUe KONbIOMEPHLIX MEXHONO2Ul, d 6 HACMHOCMU
yugposvix omoepaghuti  cmasum 3adavy cocamus OAHHBIX HA HOBbIU YPOBEHD.
Heobxooumocmov cozoanus s3¢hhexmusHvlx aneopummos caicamus uzoopadceruii. Haxooum
peuierue moavbko Ha baze ppakmanos, u UCNOILIOBAHUU UX DNEMEHMO8, KAK OCHOBbI.

Knrouesvie cnosa: ¢ppaxman, uzobpasxcenue, cocamue.

ANTOpPUTMBI CKaTHsl JAaHHBIX Bcerjga uMmenu Oonbiioe 3HadeHue. OcoOeHHO, cxKaThe
BXHO U1 M300pakenuid, ¢otorpaduii u ap. Ha nanHblii MOMEHT caMbIM 3 (PEKTHBHBIM
aIrOpuTMOM  siBNIsieTCs:  DpakTanbHOE CXKATHEe U300paKEHUN —  alTOPUTM  CXKATHS
n300paxenuii ¢ norepsimu [1], OCHOBaHHBIN HAa MPUMEHEHHH CUCTEM HUTEPUPYEMBIX (QYHKIIHIA
(Kak TpaBWIO SBIAOMMMHCA ab(UHHBIME I[PeoOpa3oBaHUIMHU) K u300paxeHusMm [2].
JIaHHBII aNTOPUTM W3BECTEH TEM, YTO B HEKOTOPHIX CIIydasX IMO3BOJSET IMOJYYUTh OYEHB
BbICOKHE KO3((UIIMEHTHI CkaTus (Jydmue npumepsl — He 6osee 1000 pa3 mpu npuemieMoM
BU3YyaJbHOM KauecTBe) JJIsl pealibHbIX (hoTorpaduili MpUpPOAHBIX 0OBEKTOB, YTO HEJOCTYITHO
IJIsL IPYTUX aTOPUTMOB CKaTHsl M300paxkeHui B mpuHIue [3].

PucyHnok 1 — ®pakrajibHoe uzodpakeHue, pazMepHocThI0 227%119 ¢ marom 1.
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PaccmarpuBas [4-5] w JavaScript peanusanuio anroputMa, cpasy oOpamacib
BHUMAHHC Ha JOCTATOYHYIO IIPOCTOTY MOCTPOCHUA U MHOFOOGpaSI/Ie MOJIYUYCHHBIX CTPYKTYD.
XOoTs aBTOp M yMaJuWBaeT HEKOTOphIC MOAPOOHOCTH ero peanusaiuu. K mpumepy To, 4TO
QITOPUTM Ha CaMOM JieJie He (paKTallbHBIA, a MMEET CBOHCTBO (pakrama mpu (*p
NPOBEICHHBIX UTTeparuid. [Ipu nanbHeH el MomnbITKe MPOJOKUTh €0 KapTHHKA HAYMHACT
CIIMBATHCS, HAPYLIACTCI BUAUMAS CTPYKTypa.

Pucynok 2 — ®@pakranbHoe n3odpakenue, pazMmepHoctoio 229%*119 ¢ marom 1.

CaM xe alropuT™ J0BOJIBHO MPOCT: 3aKPALIMBAETCS KaX/blil BTOPON MHUKCENb BOJb
Jdy4ya OTpaXKarolllerocss OT TIpaHMIl H300paxeHus. B pesynbraTe NOIYy4arOT pasziUyHbIE
(dpakTalbHbIEe CTPYKTYpPHI, 3aBUCSILINE TOJBKO OT BBIOPAHHOTO pa3Mepa, HalpaBlIEHUs Jyda,
HETIO/IBHXKHOTO aTTpaKkTopa, u mara (puc.1-8).

Pucynok 3 — ®@pakranbHoe n3odpaxkenue, pazMmepHoctobio 231*119 ¢ marom 1.
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Pucynok 4 — ®@paxrajibHoe n300pakenue, pazMmepHocTsio 232*119 ¢ marom 1
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Pucynok 5 — ®paxkrajnbHoe n300paxkenue, pasMepHocTsio 233*119 ¢ marom 1

CymiecTByeT TeopHs MOTYTOHOBBIX (pakTaynioB. JlJii BOCCTaHOBIEHHS M300paXKeHUS,
3aKOJIMPOBAHHOTO 3TUM  METOJIOM, HEOOXOJUMO 3allyCTHTh HWTEPAallMOHHBIA MpoIiece,
UCIIOJIb3ysd B KadeCTBE CTAPTOBOrO Jr000€ H300paskeHHE (COOTBETCTBYIOLIETO pa3Mepa).
ATTpakTOp MpOCTpaHCTBA H300pakeHU U OyJeT BOCCTAaHOBJIEHHBIM H300pakeHUEM,
KOTOpOE TMOBTOPSIET UCXOJHOE C HEKOTOPOW TOYHOCTHIO. 3a/laua MOCTPOCHUS ONTUMAJILHOTO
KO/la HM300pakKeHUsl TPH HCIOIB30BaHUU (DPAKTAILHOTO CXKAaTHs, TPeOyeT 3HAYHTEIhHBIX
BBIUMCIIUTENBHBIX 3arpar. [lpocredmmii myTh YCKOpEHHsI BBIYMCICHUH 3aKiII0vacTcs B
MCIOJIb30BaHUHU PA3IUYHBIX AJITOPUTMOB CY>KEHHUsI IOMCKA WIIM BOOOIIE OTKa3e OT MoucKa [6].
IIpy  wucnonb30BaHMM  TOCJIETHEr0  aNroputMa  H3o0paxkeHHe  pa3OuBaeTcs  Ha
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HEMEepEeKPhIBAIOIINECS KBaJpaTHblEe OJOKM, KaXIbli U3 KOTOPBIX pa3OUT Ha 4YeThIpe
OJIMHAKOBBIX KBaJIpaTHBIX moaOnoka. Kaxaplii ONOK SBISETCS JIOMEHOM JUIsl CBOHMX
10J0JIOKOB, a MOAOJIOKM - PaHrOBBIMM OOJIACTSAMM. 3ajaya KOAMPOBAHUS H300pakeHUs B
3TOM Clly4ae CBOAUTCS K IMPOBEPKE MOJ00MS PaHroBOM 00IAaCTH AOMEHY, COJIEpXKAIIEMY ATy
obnacte. B ciyuae orcyTeTBUs OA0OMS COOTBETCTBYIOLIMM MOJ0I0K CHOBA pa30oUBaeTcs Ha
YeThIpe KBAIPATHBIX “TIOANOAOIOKA” M CaM CTAHOBUTCS IOMEHOM JIJIsi CBOUX TTO/I0JIOKOB.

FRACTALS
1821 48
48 0
KosddurteHTat

Haodpamxenne

3 4 5 10
Pucynok 6 - Utepauun BoccTaHOBJIeHHUsI H300pakeHusi u3 koaa [10]

[Iponecc pazOueHmii MPOIOIHKACTCS IO TEX MOp, TOKAa OYEPETHON MOI0JI0K He OyneT
COCTOATh U3 OJIHOrO MuKcena. /letanbHoe onucaHue (PppakTaJbHBIX METOJOB CXAaTHUs MOKHO
Haiitu B [7,8,9].

Paspaboraem anroput™M ckatusi OcHOBaHHbIM Ha [4]. Paccmorpum 010K
pasMepHOCThI0O B 8x8 muKcenel, MmpuyeM H3MEHEHHWIO OyIyT MOJBEpraTbcs cpa3y Bce
MIMKCEIN HAa OJUHAKOBYIO BEJIMYMHY. M momnbITaeMcsl OrpaHu4YUTh BCE BO3MOXKHBIE TIPOXOBI
AJId pa3IMYHBbIX aTTPAKTOPOB. Jlornano MNpEANOJOXKNUTb, YTO HUX KOJIUYCCTBO 64, HO B
peaIbHOCTH YacTh U3 HUX OyJeT CoBMaaaTh U OTceuTcs. Bo3bMeM TOIBKO MOJIOBUHY MPOX0Ja
JUIMHHOH B 8 TTHKCETEH.

procedure TForm1.TimerlTimer(Sender: TObject);
begin

pX:=pX+vX;

Py:=py+vy;

if (px>nx-1) then vx:=-abs(vx);
if (px<1) then vx:=abs(vx);

if (py>ny-1) then vy:=-abs(vy);
if (py<1) then vy:=abs(vy);
inc(b0);

if bO>nx then bitbtn1.Click;

if (b0 mod 2=0)

then

begin

p2X:=h*pX;

p2y:=h*py;

Linkoéping, Sweden 15
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Zal(p2x,p2y);

imagel.Picture.Bitmap:=bmp; application.ProcessMessages;
end;

end;

Toraa moyiy4um CIeayroUuui alropuTMm:

procedure TForm1.Button3Click(Sender: TObject);
var ik,jk:integer;

bmp2.Width := nx*h+1; bmp2.Height:= ny*h+30;
bmp2.Canvas.Font.Style:=[fsbold];
bmp2.Canvas.Font.Size:=10;

forlk:=0to7do

forjk :=0to 7 do

begin
buttonl1.Click;
pX:=ik; pY:gjk;
vX:=1l;, vY:=1;

timerl.Enabled:=true;

while timerl.Enabled do application.ProcessMessages;

b0:=0;
bmp2.Canvas.CopyRect(rect(0,0,nx*h+1,ny*h+1),bmp.Canvas,rect(0,0,nx*h+1,ny*h+1));

bmp2.Canvas. TextOut(trunc(nx*h*0.4),ny*h+10,inttostr(ik+1)+' x '+inttostr(jk+1));

bmp2.SaveToFile(inttostr(ik+1)+' x "+inttostr(jk+1)+".bmp");

end;

end;

U cnenyromnyro mpopucoBKy MuUKceseH (puc.7).

.I H o
| | o |

e SR I

1x1 1x2 1x3 1x4 1x5

2x3 2x4 2xX5 2x6 2x7
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8x1

8x2

8x3

8x4

gi -

8x5

8x6

8x7

8x8

Pucynok 7 — CMeneHue aTTpaKkTopa 0e3 H3MeHeHHsl BEKTOPa CKOPOCTH.

[Tpruem Bce MUKCENH 3a/1eCTBOBaHbI (puc.8).

Pucynok 8 — IIpoBepka mycThIX mUKce€ii.

OHpeI[eJ'II/IM CTEIIEHb HAIOJHEHMS ITHKCEIeH IIpu MMPOXOKACHUU BCEX 64 KIHUKJIOB»

(puc.9).

18
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Pucynok 9 — YUacrora nosiBjieHus nuKceseid (uimnHa 8).
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B ciysae yBenwueHus JUIMHHBI TPOXOAa B JIBa pa3a YacTOTa YBEIMYHBACTCS
ciemytommm odpaszom (puc.10). 3mMeHeHne BekTopa NPUBOIUT K MMOBOPOTY K03 puiineHToB.

EEHEBEOER

1
4
5
6
7
9

8x38

HEODEBEEHBAE
184S Hol1114]19)
7M6loN12

11

oll15
HEHEE

8x8 8x8 8x8
Pucynok 10 — Yacrora nosiBiienusi nukcesiei, iaunna 16, sexkropa (-1,-1), (-1,1), (1,-1).

22|50|25|26|22|11|9 ﬂ 432|95|68|52|43|23|18|1
16|35|32|29|22|14|18)|10 |32|63|64|60{44|29|36{19
12|26|29|32(|22|17|24|12 |27|53|60|67|45|35/48|25
11|22|22)22|29|32|30{16 [22]|43|44|45|58|65|60|31
SN11|1417|32|45|38]|19 (17]23|29|35|66|93|77|37
6 E 18|24|30|38|42|25 |12|18|36|48|60|76|84|49
1 ﬂ 10j13|16)19|25|19 EIEI]Q 25|31|37)49|37

11|22|16)12|11|8 E ﬂ 1143322?111?121'

8x8 8x8 8x8
Pucynok 11 — YBeim4ueHue AJIMHHBI, COOTBETCTBEHHO B 3, 5, 10 pa3

[lepexons k rpaduke, s Havasia, K rpajaludsM ceporo, noiayyum (puc.12). O6parnas
3ajada pemaercs nepedopoM MpU pa3IMYHBIX aTTPAKTOpax M yKa3aHHEM MHUHUMAaIbHOU
JUIMHHBI (9acTOTHI TIOBTOPEHHS <IIMKJIa» HMEHHO C OTHM aTTpakTopoMm). HekoTtopsie
MOMEHTBI PAaCIIO3HAHUS H300paKEHUI M TOCTPOCHHSI TPOTrpaMMbl OTMe4eHBI B [11-12].
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k=21 k=122 k=123 k=24 k=125

k=26 k=27 k=28 k=29 k=30
Pucynok 12 — YBeanueHnue AJUHHBI, c00TBeTcTBeHHO C 1 10 30 pa3

B pesymbraTe 3aapXMBHpOBAaHHOE H300pa’k€HHE CBENETCS K TOCIEIOBATEIBHOCTH
aTTPaKTOPOB U MX MOBTOPOB (HAIIpUMED):
21 14
35 12
13 18
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[Tomy4yeHHbIE METOABI MOTYT HCIIOJIB30BAaTbCA Ul  apXHUBAlUA U300paKCHHIA.
MuHuManbHOe cxatue B 8 pa3, MaKCHUMaJbHOE 3aBUCUT OT M300pakeHUs M BblOOpa
aTTPAKTOPOB.
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IIpunoxenne 1

IIporpamma na Delphi aiist mocTpoennst ppakTajabHbIX H300paKeHH i

unit Unit1;
interface
uses
Winapi.Windows, Winapi.Messages, System.SysUtils, System.Variants,
System.Classes, Vcl.Graphics,Vcl.Controls, Vcl.Forms, Vcl.Dialogs, Vcl.StdCtrls,
Vcl.Buttons, VVcl.ExtCtrls,
Vcl.ComCirls;
type
TForm1 = class(TForm)
PageControll: TPageControl;
TabSheetl: TTabSheet;
Imagel: TImage;
Timerl: TTimer;
Panell: TPanel;
BitBtnl: TBitBtn;
CheckBox1: TCheckBox;
Buttonl: TButton;
Button2: TButton;
procedure FormCreate(Sender: TObject);
procedure BitBtn1Click(Sender: TObject);
procedure Zal(x,y:integer);
procedure TimerlTimer(Sender: TObject);
procedure FormDestroy(Sender: TObject);
procedure Button1Click(Sender: TObject);
procedure Button2Click(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;
var
Forml: TFormil;
nx,ny,p2x,p2y,
px,py, x0,y0, b0,
VX, vy, i,j,h:integer;
bmp,bmp2:tbitmap;
implementation

{SR *.dfm}

procedure TForm1.Zal(x,y:integer);
begin
bmp.Canvas.Brush.Color:=clred;
bmp.Canvas.Pen.Color:=clred;
bmp.Canvas.Pen.Width:=2;
bmp.Canvas.MoveTo(x,y);

if not(checkbox1.Checked) then
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bmp.Canvas.LineTo(x+h*vx,y+h*vy)

else
bmp.Canvas.FillRect(rect(x,y,x+h*vx,y+h*vy));
end;

procedure TForm1.BitBtn1Click(Sender: TObject);
begin

timerl.Enabled:=not(timerl.Enabled);

end;

procedure TForm1.Button1Click(Sender: TObject);
begin

timerl.Enabled:=false;
bmp.Canvas.Brush.Color:=clwhite;
bmp.Canvas.FillRect(rect(0,0,2000,2000));
bmp.Canvas.Pen.Color:=clblack;
bmp.Canvas.Pen.Width:=1;

for 1:=0tonxdo

begin
bmp.Canvas.MoveTo(i*h,0);
bmp.Canvas.LineTo(i*h,(ny)*h);
end;

forj:=0tonydo
begin
bmp.Canvas.MoveTo(0,j*h);
bmp.Canvas.LineTo((nx)*h,j*h);
end;
bmp.Canvas.Brush.Color:=clred;
bmp.Canvas.Pen.Color:=clred;
bmp.Canvas.Pen.Width:=2;
b0:=1;
pX:=0;
pY:=0;
imagel.Picture.Bitmap:=bmp;
application.ProcessMessages;
end;

procedure TForm1.Button2Click(Sender: TObject);
var ik,jk:integer;
begin

for Ik :=21t0 30 do
for jk :=2to 30 do
begin

nX:=ik;

nY:=jk;

vX:=1;

vY:=1,

buttonl1.Click;
timerl.Enabled:=true;
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while timerl.Enabled do application.ProcessMessages;
bmp2.Width := nx*h; bmp2.Height:= ny*h;
bmp2.Canvas.CopyRect(rect(0,0,nx*h,ny*h),bmp.Canvas,rect(0,0,nx*h,ny*h));
bmp2.SaveToFile(inttostr(ik)+' x '+inttostr(jk)+.bmp’);
end;
end;

. Pa3mepHocTh
procedure TForm1.FormCreate(Sender: TObject);
begin
h:=5;

ATTpaKTop

nXx:=234;

nY:=119;
BexTop HanpaBjeHust
pX:=0; ABUKEHU S

pY:=0;

vX:=1,

vY:=1;

bmp:= Thitmap.Create;
bmp.Width := 2000;
bmp.Height:= 2000;

bmp.Canvas.Brush.Color:=clred;

bmp2:= Thitmap.Create;
bmp2.Width := 20;
bmp2.Height:= 20;

for 1:=0tonx do

begin

bmp.Canvas.MoveTo(i*h,0);

bmp.Canvas.LineTo(i*h,(ny)*h);

end;

forj:=0tonydo

begin
bmp.Canvas.MoveTo(0,j*h);
bmp.Canvas.LineTo((nx)*h,j*h);
end;

end;

procedure TForm1.FormDestroy(Sender: TObject);
begin

bmp.free;

bmp2.free;

end;

procedure TForm1.TimerlTimer(Sender: TObject);
begin
pX:=pX+VX;
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Py:=py+vy;

if (px>nx-1) then vx:=-abs(vx);
if (px<1) then vx:=abs(vx);

if (py>ny-1) then vy:=-abs(vy);
if (py<1) then vy:=abs(vy);

inc(b0);

if bO>nx*ny-1 then bitbtnl.Click;
if (b0 mod 2=0)

then

begin

p2X:=h*pX; Llar
p2y:=h*py;

Zal(p2x,p2y);

imagel.Picture.Bitmap:=bmp;

application.ProcessMessages;

end; end;

end.

Mpunioxenne 2

IHocTpoenne ppakTaabHBIX H300pPAKEHNI B TPaJaliusiX CepPoro

unit Unit1;
interface
uses
Winapi.Windows, Winapi.Messages, System.SysUtils, System.Variants,
System.Classes, Vcl.Graphics,Vcl.Controls, Vcl.Forms, Vcl.Dialogs, Vcl.StdCtrls,
Vcl.Buttons, Vcl.ExtCtrls, Vcl.ComCirls;
type
TForm1 = class(TForm)
PageControll: TPageControl;
TabSheetl: TTabSheet;
Imagel: TImage;
Timerl: TTimer;
Panell: TPanel;
BitBtnl: TBitBtn;
CheckBox1: TCheckBox;
Buttonl: TButton;
Button2: TButton;
Button3: TButton;
CheckBox2: TCheckBox;
procedure FormCreate(Sender: TObject);
procedure BitBtn1Click(Sender: TObject);
procedure Zal(x,y:integer);
procedure TimerlTimer(Sender: TObject);
procedure FormDestroy(Sender: TObject);
procedure Button1Click(Sender: TObject);
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procedure Button2Click(Sender: TObject);
procedure Button3Click(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;
type aa=array[0..100,0..100] of integer;
var
Forml: TFormil;
a:aa;
nx,ny,p2x,p2y,
px,py, X0,y0, b0,
vx,vy,i,j,h,k:integer;
bmp,bmp2:tbitmap;
b:boolean;
implementation

{$R *.dfm}

procedure TForm1.Zal(x,y:integer);
begin

bmp.Canvas.Brush.Color:=clred;
bmp.Canvas.Pen.Color:=clred;

if not(checkbox1.Checked) then
bmp.Canvas.LineTo(x+h*vx,y+h*vy)
else
bmp.Canvas.FillRect(rect(x,y,x+h,y+h));
end;

procedure TForm1.BitBtn1Click(Sender: TObject);
begin

timerl.Enabled:=not(timerl.Enabled);

end;

procedure TForm1.Button1Click(Sender: TObject);
begin

timerl.Enabled:=false;
bmp.Canvas.Brush.Color:=clwhite;

if checkbox2.Checked then
bmp.Canvas.FillRect(rect(0,0,2000,2000));
bmp.Canvas.Pen.Color:=clblack;
bmp.Canvas.Pen.Width:=1;

for 1:=0tonx do

begin

bmp.Canvas.MoveTo(i*h,0);
bmp.Canvas.LineTo(i*h,(ny)*h);

end;

forj:=0tonydo

begin

bmp.Canvas.MoveTo(0,j*h);
bmp.Canvas.LineTo((nx)*h,j*h);
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end;

bmp.Canvas.Brush.Color:=clred:;

bmp.Canvas.Pen.Color:=clred;

bmp.Canvas.Pen.Width:=2;
b0:=1;

pX:=0;

pY:=0;

imagel.Picture.Bitmap:=bmp;

application.ProcessMessages;

end;

procedure TForm1.Button2Click(Sender: TObject);
var ik,jk:integer;

begin

for Ik :=2to30do for jk:=2to 30do

begin

nX:=ik; nY:5jk;

vX:=1;vY:=1;

buttonl.Click;

timerl.Enabled:=true;

while timerl.Enabled do application.ProcessMessages;
bmp2.Width := nx*h; bmp2.Height:= ny*h;
bmp2.Canvas.CopyRect(rect(0,0,nx*h,ny*h),bmp.Canvas,rect(0,0,nx*h,ny*h));
bmp2.SaveToFile(inttostr(ik)+' x '+inttostr(jk)+".bmp’);
end; end;

procedure TForm1.Button3Click(Sender: TObject);
var cc, ik,jk:integer;

begin

bmp2.Width := nx*h+1; bmp2.Height:= ny*h+30;
bmp2.Canvas.Font.Style:=[fsbold];
bmp2.Canvas.Font.Size:=10;

forlk :=0to 7 do forjk:=0to7do

begin

buttonl1.Click;

pX:=ik; pY:5jk;

vX:=1; vY:=1;

timerl.Enabled:=true;

while timerl.Enabled do application.ProcessMessages;

b0:=0;
bmp2.Canvas.CopyRect(rect(0,0,nx*h+1,ny*h+1),bmp.Canvas,rect(0,0,nx*h+1,ny*h+1))

bmp2.Canvas. TextOut(trunc(nx*h*0.4),ny*h+10,inttostr(ik+1)+" x '+inttostr(jk+1));
bmp2.SaveToFile(inttostr(ik+1)+' x '+inttostr(jk+1)+.bmp");

end;

for k:=1 to 30 do begin

forlk:=0to7do forjk:=0to7do

begin

cc:=255-a[ik,jK]*k ;

if cc<0 then cc:=0;
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bmp2.Canvas.Brush.Color:=rgb(cc,cc,cc);
bmp2.Canvas.FillRect(rect(ik*h,jk*h,(ik+1)*h,(jk+1)*h));
bmp2.Canvas.Brush.Color:=clwhite;

bmp2.Canvas. TextOut(trunc(nx*h*0.4),ny*h+10," k ="+inttostr(k)+" ");
end;

bmp2.SaveToFile(inttostr(k)+'__.bmp");

end;

end;

procedure TForm1.FormCreate(Sender: TObject);
begin
h:=20;
nX:=8; nY:=8; pX:=3; pY:=2; vX:=1; vY:=1,
bmp:= Thitmap.Create;

bmp.Width := 2000; bmp.Height:= 2000;
bmp.Canvas.Brush.Color:=clred;
bmp2:= Thitmap.Create;

bmp2.Width := 20; bmp2.Height:= 20;
for 1:=0tonx do
begin
bmp.Canvas.MoveTo(i*h,0);
bmp.Canvas.LineTo(i*h,(ny)*h);
end;
forj:=0tonydo
begin
bmp.Canvas.MoveTo(0,j*h);
bmp.Canvas.LineTo((nx)*h,j*h);
end;end,;

procedure TForm1.FormDestroy(Sender: TObject); begin bmp.free; bmp2.free; end;
procedure TForm1.TimerlTimer(Sender: TObject);
begin
inc(b0);
if bO>nx*2 then bitbtnl.Click;
if (b0 mod 2=0) then
begin
p2X:=h*pX;
p2y:=h*py;
Zal(p2x,p2y);
inc(a[px,pyl);
imagel.Picture.Bitmap:=bmp; application.ProcessMessages;
end;
PX:=pX+vX; py:=py+vy;
if (px>=nx-1) then vx:=-abs(vx);
if (px<=0) then vx:=abs(vx);
if (py>=ny-1) then vy:=-abs(vy);
if (py<=0) then vy:=abs(vy);
end;
end.
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FUNCTIONAL STRUCTURE OF THE AUTOMATED SYSTEM OF THE CHOICE
OF OPTIMUM PRODUCTION MODES

Abstract: Functional structure of the automated system selection of optimum
production modes is described in this article. By the example of beer enterprise the basic
methods of designing such systems are reviewed. The main stages of beer production are
named and technological processes are determined.

Key words: automated system, optimal regimes, discrete process, modeling of
technological processes.

Due to the competition extension, the quality of production comes out on top, and,
therefore, the quality of technology. Profitability of any production, steady providing the set
indicators of quality are hard to achieve without the automated control of technology and
flexible management of it. Due to the lack of the theoretical models, which reflect connection
of technology with quality, the models received on the basis of empirical data are usually
used. Complexity of production processes allows to assume that connection between
technology factors and output properties (and value of each factor can influence a greater or
lesser extent for the outcome characteristics) can have difficult structure.

The developed automated system of a choice of optimum production modes allows to
receive production coming most nearer to set quality by change of technological conditions of
processing of a semi-product at the subsequent stages on the basis of information on previous
technology. This system provides not only the problem decision of a choice of optimum
technology, but also modeling of technological processes, their statistical analysis.

Heterogeneity of the equipment and rigging of the modern enterprise, diversity of
technological preparation, production make a choice of optimum methods and sequence of
production impossible without use of the automated systems of technological preparation of
production, especially at design of technological processes.

As an example we will take the enterprise for production of beer. As the production
technology of beer is that initial materials turn into a ready-made product for some main
technological stages including giving of raw materials and crushing, jam preparation, a jam
filtration, cooking of a mash, cooling of a mash, mash fermentation, a filtration of beer and
necessity of establishment of connection between technology and final characteristics is an
important task.

Besides, because the production technology is set by the indication of ranges of the
technology factors influencing final properties of production, the problem of a choice of
optimum technology is reduced to finding of these ranges in the considered technological
space guarantees obtaining demanded characteristics. For the solution the criterion of
communication information of technology and characteristics of the finished goods, counted
on the basis of experimental data is used. Physical and chemical characteristics of production,
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density, chromaticity, the content of alcohol, contents CO2 are the most part of indicators of
quality of beer regulated by standards. They depend on factors of technology and are formed
at all stages. Lack of unambiguous functional dependences between factors of technology and
indicators of quality of ready beer, existence of the random variables influencing
technological process and final properties, have resulted in need of technology specifying in
the form of the competent intervals for each factor.

Researches showed that level of output properties is defined by values of the chosen
ranges, and for obtaining high consumer characteristics it is necessary to solve a problem of a
choice of optimum ranges for technology factors. For this purpose it is necessary to pick up
criterion by means of which it is possible to allocate the borders of each factor allowing with
the maximum probability to receive demanded properties. As criterion for the solution of an
objective the measure of information quality who allows to consider probability of hit in
studied range at existing technology is used, and also includes information, about efficiency
of technological modes which didn't get to studied range. Considering various and comparing
them by means of the chosen criterion, it is possible to allocate such technology for which it
will have the maximum value.

Production of beer refer to a class of the continuous and discrete. It means that the
portion of production which is processed by sequence of technological units can be allocated
separately. Tracking movement of every portion and change of its physical and chemical
properties can be carried out. On the other hand the majority of units work in continuous
process during which in it separate portions of production are consistently set. Continuous and
discrete nature of process of production of beer demands the accounting of its specific
features in a projected control system.

The ready-made product of any production is delivered to consumers according to
requirements of GOST (a set of state technical standards), branch and intersectoral
specifications, and also intra factory specifications (enterprise standards), which regulate
requirements to a semi-product by its transfer from one shop in another for the subsequent
stage.

Main stages of technological process of beer production:

cooking section

Grinder Mash mass filter tub wort boiler
Detecting ExeCutive Detecting eweCutive Detecting executive Detecting exeCutive
devices mechanisms devices mechanizms devices mechanisms devices mechanicms

flowmeters ripper flowwmeters stEam
flowmeters splittine- ratur i er sters

= splitting-up Temperature e tempersture tomperstine | genesatr
temperature | rollers evels Empe =

. == syels evels
evels Pump _
turbidity thickness
pressure
X T ¥ 3
¥
T ! ¥ + 1 B 1 ¥
F
¥
Controller Semens
cooler I
Detecting executive vizualization server
devices mechanisms I
tem perature Pump
evels valve Seryer ASUF
F
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Figure 1 - Block diagram of cooking section.
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fermentative s=ction

Yeast cooking Fermentation container separator
Detecting exeCutive Detecting executive Detecting exerutive
devices mechanizms devices mechanizms devices mechanizms
tem peraturne manua mode manua mode | mier levels fEzm
levels tu rbi ity ZEnerator
mazs pressure

| !

Controller Semens

| vizualization server |

Server ASUP

Figure 2 - Block diagram of fermentative section.

fikrational section

not filtrate buffer filter filtrate buffer Sort change
Detecting ExeCutive Detecting ExnsCutive Detecting ExECUtive Detecting ExeCutive
devices mechanizms devices mechanizms devices mechanisms devices mechanisms
flowmeters PUMp temperature | Pump flowmeters PUmMp TEMPErETErE | pymp
temperature | o levels vave temperature valve levels valve
Evels turbidity fevels thicknesz
gbmentrabn pressure turbi dity oonoen tration
: pressure [xn
1 3 3
| l : [ }
i
| Controller Semens
cooler
Detecting five visualization server
devices mechanisms
temperature Fump
levels vahe Server AEUP

Figure 3 - Block diagram of filtrational section.

According to specific aims and problems of management the following functional
subsystems have to be a part of the developed automated system:
e subsystem of input of basic data;
o provides opening of files of databases and reading necessary information
(standards for the weekend properties);
o provides check of a correctness, logical integrity of the loaded data;
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o realizes formation of initial approach of technological borders on the basis of only

a few data;

subsystem of calculation of criterion of an assessment technology;

o calculation of criterion of an assessment technology, based on use of
uncertainty (entropy) of connection between realization of the production
technology and final quantities;

o calculation of criterion of an assessment of the technology, based on use of
uncertainty (entropy) of connection between realization of the production
technology and final properties with penal coefficients;

o calculation of criterion of an assessment of the technology, considering
splitting output properties of end products on quality categories;

subsystem of rough control of technological borders;

o realizes algorithm of a range assessment of quality (such borders of ranges are
made for each factor that the same number of measurements got to each of
them) and ways of division of technological space;

o realizes algorithm of simultaneous division of technological space of all factors
on equal parts and its conditions, and, therefore, and an optimality of received
N - a measured subspace;

o provides search of optimum technological borders with different methods;

subsystem of basic technological space definition

o provides the analysis of the optimum technological subspaces revealed at a
stage of rough control, for the purpose of the best usage — basic (within the
chosen criterion) at the subsequent stage of optimization of technological
borders; as a result, the best ranges are made for each factor at this stage;

subsystem of exact control of technological borders;

o realizes algorithm of correction of the chosen basic technology (shift of
borders);

subsystem of formation of results;

o provides representation of results of work of system in the look clear and user-
friendly (schedules, histograms, tables).

The structure of a control system is presented by technological process in figure 4.

The developed automated system of a choice of optimum modes of production of beer

allows to carry out function of the assistant in situations of emergence of defects. This
function consists in issue of recommendations about transfer of beer to other sort (on one of
fabrication stages), more suitable for this structure and characteristics. The content of alcohol
or chromaticity can be examples.
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Figure 4 - Functional structure of system.
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DISCRETE-VARIABLE MODELING OF TECHNOLOGICAL PROCESS

Abstract: Presents a methodology that allows to present technological process in the
form of cells, each of which corresponds to one technological unit or redistribution. Detailing
the form of inputs, States, and the outputs specifications of raw materials, technological
parameters and properties of the finished products, you can simulate the processing
technology of all types of products. The use of machines and iterative chains will describe any
complex process and manage technology.

Key words: discrete cellular-hierarchical systems, automatic, iterative chains,
structural modeling, technology, alphabet machine, atomicity alphabet, Jegalkin polynomial.

YK 62.529
JUCKPETHO-AT'PYMEHTHOE MOJAEJIUPOBAHUE TEXHOJIOI'NTYECKOI'O
MPOLECCA
AHHOTAIUA: IIpeocmasnena Memoouxa, NO360AI0WASL npeocmasums

MEXHONIO2UHEeCKULl npoyecc 6 6ude KIemoK, Kaxcoas u3 KOmopvlX COOmMEemcmaeyem
OMOENIbHOMY MEXHOOSUYECKOMY azpecamy unu nepeoeny. Onucaeg 6 gude 6x0008, COCMOAHULL
U BbIXOO08 XAPAKMEPUCMUKU CbIPbsl, MEXHOL0SUYECKUX Napamempos U Ce0UCme 20moeoul
NPOOYKYUU, MONCHO MOOENUPOBAMb MEXHON02UU 00pabomku ao0bIX 6U008 HPOOYKYUU.
Hcnonvzosanue agmomamos, umepamusHulX yenel HOo3601un Onucams 000U CILONCHbI
MEXHONI02UYEeCKULL NPOYECC U OCYUWeCMEIIsIMb YAPAGIeHUe MEXHOI02Uell.

KiioueBble c¢ji0Ba: Ouckpemuvle KlemouHo-uepapxudeckue Cucmemsl, asmomamn,
umepamueHvle Yenu, CMpPYKmMypHoe MOOeIuposanue, MexHoio2us, aigasum asmomamad,
3HayHOCMb angasuma, norunom Jeeankuna.

JIro00M CHOXKHBIA TEXHOJIOTHYECKHH TMPOIECC COCTOUT TEXHOJOTMUYECKUX CTaIuit
00paboTku mpoaykiuu. KaxIyro W3 TEXHOJIOTHYECKHX OIepardid MOKHO TPEJCTaBUTH B
BUJIE KJIETOK, OMMCAHHBIX B BUJE BXOJOB M BBIXOJOB (IIapaMETPhl ChIPbs, TEXHOJIOTUYECKUE
dakTopbl, CBOMCTBA TOTOBOM MpPOAYKIMH). Torga MoJenb TEXHOJOTHMYECKOro Ipolecca
MOYKHO TIPEJICTaBUTh B BHJIE HTEpaTUBHOU 1ienu [1; 2].

WUtepatuBHass 1emb — 95TO KOMIIO3HUIMS HEOJHOPOIHBIX KJIETOK (aBTOMATOB)
Pa3JIMYHOM CTENEHU CJIOKHOCTH, MMEIIIMUX IOCIEA0BATEIIBHOE COCIUHEHUE, B KOTOPBIX
BHYTPEHHHME BBIXOJbl MPEABIAYIIAX KIETOK COEAUHAIOTCS C BHYTPEHHHMH BXOJaMH
MOCHEAYIOIIUX KIETOK. JIMCKpeTHas KIETOYHO-HEepapXuyecKkass CUCTeMa — 3TO CHCTEMA
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MHOT'OYPOBHEBOM CTPYKTYpBI, MIPEACTABIIAIOIAs COOOH KOMIO3HUIUIO CIOKHBIX aBTOMATOB,
KOTOpbIe Pa30MBAIOTCS Ha OTAEIbHBIE JJIEMEHTApHBIE aBTOMAThl (KIETKH), (hopmupyromue
uTepaTHBHBIC Henu [3].

ABTOMAT, KOTOpBIM OIMCBHIBAET AMCKPETHYIO KJIETOYHO-UEPAPXUYECKYIO CHCTEMY,
MOJIEJIUPYETCA BHYTPEHHUMU LIEISAMH KIIETOK, IIPUYEM KaXKas Takas KJIETKAa U3 BHYTPEHHEH
LN MOJEJIUPYET HEKOTOPYI0 CTaJui0 OOpabOTKM JUCKPETHON KICTOUHO-UEPaApXUUECKON
cucteMmbpl. Jlto6oif aBromMaT B Lenu i-Toro ypoBHA S(i) JAMCKPETHOH KJIETOYHO-

MEPapXMYECKON CHCTEMBI MOMKET OBITH IIPEACTABIEH B BMAE UTepaTMBHOW wnenu 1+ 1-ro
YPOBHSI, MPU 3TOM BXOJbl WUTEPATUBHOM LENM SBIAECTCS BXOJAMHM JAHHOIO aBTOMaTa, a
BBIXOZIbI — BBIXOJIaMH JaHHOro aBtomara [4]. Ha puc.l mpencraBieH CHHTE3 BHYTPSHHUX
WUTEPATUBHBIX LIECTICH.

Ypogens 0 vV —> X —> Y
' |
Vo X[,  X[s-1 X[sh,  X[S-1}, LY
—T1 1, - Sw - Sw I—>
VYposens 1 | |
- = N o
' |
X[s—1], | Xz, X[s—1 s, X[Slys, XIS~y | X[s];
los, o T S, [ S, >
Vposens 2|

I
X[s =Ty, | XHs,s, XI5~ ays,s, X[8]ays,s, XIS = Lays s, | Xl
—> v > - —ml Sy, | .. —» S, —
Vposens 3 | |
L - - o

Pucynok 1 - /luckperHasi KJIeTOYHO-MepapXuvecKasi CUCTeMa

Ha Bxon B mepBylo KJIE€TKYy BHYTPEHHEH L€NU NOJAIOTCA JaHHbIE O (akTopax,
pEealM30BaHHBIX Ha MPEIIECTBYIONIEH cTaguu oOpabOTKU (MpeAblaylieil KIeTKH BHEIIHEeH
uenu). Ha Bxox B mocienyrommue KIETKM BHYTPEHHEH Lenu mnoaaroTcs (akTopsl,
peanr30BaHHbBIX B MPEABIAYIIEN KIETKU BHYTPEHHEN LEIH.

Jnst KakaoM KJIETKH, ONKCBIBAIOIIEH TEXHOJIOTMYECKYIO OINEPAIMI0 HAa HEKOTOPOM
arperare, OIpeaesseTcsl CBOE YPaBHEHUE NIEPEX0/IA:

Sl X(s—l)k 1

=fl . (1)
Sy Mg X(Sfl)k Mgy

rae M - KoaM4ecTBO BHYTPEHHUX BBIXOJIOB § -l KJIETKH .
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Ecmm umeercss N TexHosorundeckux (GakTopoB, a Kaxaelid GakTtop pazomBaercs Ha K

N o
UHTEpBaNioB, TO Oyzmer momydeHo L =K~ pa3nuuHeix KOMOMHAIMiI BCEro KOMILIEKcCa
TEXHOJOTMYeCKnX (pakTopoB. Bce KOMOMHAIMKM WHTEPBAIOB TEXHOJOTUYECKUX (HaKTOPOB

MOXHO mpescTaButh B Buze koprexeit Buga: (K., K.), K € K;, rne ki - nomep untepnana i-

TOI'O TEXHOJOTHYCCKOI'O cbaKTopa, Ki - MHOXCECTBO HHTEPBAJIOB, HAa KOTOPEBIC p836I/IT

JIMara3oH U3MEHEHHS I-Toro TexHoJjoruueckoro dakropa [5; 6].

Jlnama3oH HMMEHHsS BBIXOJHOTO CBOMCTBa pazOuBaercs Tpu (B oOmiem ciydae)
MHTEpBajia: uHTepBal, pernamentupoansbiil 'OCT; untepBan co 3HaueHusmu Huxe I'OCT;
nHTepBai co 3HaueHusiMu Boie ['OCT.

HJ’IH KaXXI0ro TEXHOJOTIMYCCKOro IMOAIPOCTPAaHCTBA OIPEACIACTCA KOJINYCCTBO ni
nornagaHus OIIBITOB Ui B JaHHOC TCXHOJOIMYCCKOC MOAINPOCTPAHCTBO, a4 TAKXKC 4YaCTOTYy

HOHaI[l'IHI/II‘/'I BBIXOJHBIX CBOMCTB y B Ka}I(,I[BII;'I HHTCPpBAI yi Juaria3doHa U3MCHCHUA BBIXOJHOI'O

cBoiicTBa (IOKa3aress KauecTBa). Pe3ynbTaThl OMMCAHUSA TEXHOJIOTHYECKHUX MOAIPOCTPAHCTB
[moKasasbl B Ta0. 1.

Taoauna 1
Onucanue TeXHOJOTHYECKUX MOANPOCTPAHCTB
TexHomornueckoe Koprex KOJIMYECTBO | 4acToTa HoIagaHus B
MOJITPOCTPAHCTBO, WHTEPBAJIOB MTOTTaaHUs UHTEPBAJIbl BEIXOJA, y
T TEXHOIOTMYECKUX OITBITOB, y y y
i ...
(akTopos n L 2 m
|

Tl (kll’"" kln) nl nll nlz e nlm
T, (Kygro Kyy) n, n. |n, |- |n,
TL (kLl’"" kLr‘I) nL nLl an e an

3aKOI[I/Ipy€M BCC TCXHOJJIOTUYCCKUEC IMPOCTpPpAaHCTBA M BCC HMHTCPBAJIbl BBIXOAHOTO
CBOMCTBaA (HOKa3aTeJ'IH Ka‘IeCTBa) CBOMMHU KOJaMH B MOPSAAKE BO3paCTaHHA ABOUYHOI'O KOIA.

H n
B= mln{n| L<2 }, rme L - KOJMYECTBO TEXHOJOTMYECKUX
HOJIPOCTPAHCTB. Pe3ynbTaThl KOAUPOBAHUS MPEICTABIEHBI B Ta0J.2.

PasMep JABOUMYHOI'O KOJa:

Tadauuna 2
KoaupoBaHnue TeXHOJIOTHYECKHX MOANPOCTPAHCTB
TexHonornueckoe Koprex Kon HNureppan | Kon
MOJAIIPOCTPAHCTBO, | UHTEPBAJIOB TEXHOJIOTHYECKOr0 | BBIXOJA, y | MHTEpBaja
T, TEXHOJOTMYECKUX | MOAIPOCTPAHCTBA, BBIXOJ1A, y
¢bakTopoB B

!
T (Kiyren ki) 0000 Yi 10

!

2 (Kpgy-ves Koy ) 0001 Y 1

!

T (kg Kio) 1100 YL 01

CocTosiHUSL M BBIXOJbI TOJYYMBILIETOCsS aBTOMaTa YJOOHO OMUCaTh C TOMOIIBIO
nosimaoMa JKeraiakuga:
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P(X, Xy)=a@a X, @a,X, d..0a,X; ®a, X, X, Da X, X;®..0a, ;X;..X;

[Tonmuuomsl JKerankuHa COCTABIAIOTCS Ul KaKJOTO JBOMYHOTO OMTa KOJa BBIXOJA
aBTOMara. JTU MOJUHOMEBI COAEPXKAT 3aBUCUMOCTH JBOMYHOTO OMTa KOJa BBIXOJa aBTOMAaTa
OT KOJla TEKYIIEro COCTOSHUN aBTOMara (TeKyllee TEeXHOJOTHYecKOoe MOANPOCTPAHCTBO).

[ToctpouM Mopenb 3Tara TEXHOJOTHYECKOro mpoiiecca. MIMETcs CTaTUCTUYECKHE
JaHHble O JaHHOM oJrtame. Hccnenyrorcs 3 TexHoyornyeckux (axkrtopa, a auamnazoH
M3MEHEHHUS KaKI0ro (hakTopa OT MUHUMAIBHOTO 0 MaKCUMAIBHOTO 3HAYCHHS Pa30UBaACTCs
Ha 3 uHTepBana. Taxke, AMara3oH U3MEHEHHs] KOHTPOJIMPYEMOTO BBIXOJHOTO CBOMCTBA OT
MUHUMAIBHOTO JI0 MAaKCHUMAJIbHOTO 3Ha4YeHWs pa3buBaercs Ha 2 uHTepBana. llepBbrit
HUHTEpBaI — uHTEepBaJL, IpeaycmorperHslii 'OCT. Bropoil uHTEpBain — 3HAaYEHUS BHIXOAHOTO
cBoiicTBa, He penycMmoTperHbie ['OCT.

3akoaupyeM BCE TEXHOJOTMYECKHe MpOocTpaHcTBa B aBoudHoM koge [9; 10]. Pasmep
JBOMYHOTO KOJA, KOTOPHIM KOAUPYIOTCS TEXHOJIOTUYECKUE MOIIMPOCTPAHCTBA OMpPEAEIseTCS

o popmyne: B=min{n|27 <2"}=1. lpumep xoaupoanus npencrasieH B TaGm.3.

Taoauma 3
IIpuMep KoAMPOBAHMS TEXHOJOTHYECKUX MOANPOCTPAHCTB
Homepa nHTEpBaNioB Koz Yacrora momnagaHus B Kox
TEXHOJOTHYECKHX (haKTOPOB HT:;:O(J)I(; WHTEpBaJIbl KAueCTBa MHTEpBasa
®aktop 1 | Pakrop 2 | Pakrop 3 TpaH(I;)TBa HNutepBan 0 | Uurepnai 1 KagecTsa
1 1 1 00000 0 1 1
1 2 1 00001 0,6 0,4 0
2 2 1 00010 0,44 0,56 1
3 2 1 00011 0,69 0,31 0
1 3 1 00100 1 0 0
2 3 1 00101 0,7 0,3 0
3 3 1 00110 0,46 0,54 1
2 1 2 00111 0 1 1
1 2 2 01000 0,5 0,5 0
2 2 2 01001 0,65 0,35 0
3 2 2 01010 0,54 0,46 0
1 3 2 01011 0,57 0,43 0
2 3 2 01100 0,57 0,42 0
3 3 2 01101 0,54 0,46 0
2 2 3 01110 0,29 0,71 1
3 2 3 01111 0,67 0,33 0
2 3 3 10000 0,7 0,3 0
3 3 3 10001 0,43 0,57 1

[Tommaom JKeranmkuHa ajisi KoJa MHTEpBaJia BBIXOJHOTO CBOWCTBa OT OWUTOB KoOJa
TEXHOJIOTMYECKOr0 MOANPOCTPAHCTBA UMEET BU/L:
P(Xl’ X2’ X37 X4’ XS) = aOOOOO (-B aOOOlel @ aOOOlOXZ @ a00011)(1)(2 @ aOOIOOXB (-B a00101)(1)(3 @

® a00110)(2X3 ® a'00111)(1X2X3 ® a‘01000X4 ® a01001X1X4 ® a01010XZX4 ® a'OlOlleXZX4 ®

® a‘01100)(3X4 ® a01101X1X’3‘;X4 ® a01110X2X3X4 ® aOlllleX2X3X4 ® a10000X5 ® aiOOlelXS ®

® a10010)(2X5 ® aiOOllxlXZXS ® alOlOOXSXS ® alOllelXSXS ® a10110X2X3x5 ® a10111)(1X2X3X5 ®
®a11000X4X5 ®a11001xlx4x5 @a11010X2X4X5 (_BailOlleXZXAXS ® a11100x3x4x5 ®
®a11101X1X3X4x5 ®a11110X2X3X4X5 @a11111X1X2X3X4X5.
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MetomoM TpeyrojibHHKA HaiaeM KodhpuueHTs! moauHoMma JKeraakuHa:
A90000 =1 Ag0001 =1 Qooo10 = 0 Agoo11 = 0 A90100 =1 Ag0101 =1 Ah0110 =1 Ago111 = 0 891000 =1

891001 =1 Ay1010 = 0 Ayio11 = 0 Q1100 =1 Q1101 =1 Ap1110 = 0 Ao1111 =1 Q10000 =1 Q001 = 0

Ocranbubie k03(@uiuentsl paBHbl 0, Tak Kak HE BCE BXOJHBIE KOMOMHAIIMH
nonuHoMa JKeraJkMHa HWCHOJB3YIOTCA M 3HAUeHHs HTUX  KoddduuumeHTtoB  uis
MOJICJINPOBAHUS HE UTPAIOT POJIH.

3HauynT, noauHoM JKerajikuHa, ONMUCHIBAIONIMK 3aBHCUMOCTh OMTa KOJa MHTEpBaja
BBIXO/IHOT'O CBOMCTBA OT OMTOB KOJ1a TEXHOJIOTMYECKOTO MOAIPOCTPAHCTBA UMEET BU/I:

P(X, X5, X5, X, Xg)=1@ X, @ X, @ X, X; ®X, X, @ X, ®X, X, DX, X, DX X, X, D
@ X, X, XX, & X,

rac Xll'“i X2 - OHUTBI KOJa TEXHOJIOTHYECKOI'O IMOAIIPOCTPAHCTBA.

Takum o6pa30M, HMECM MOJCIIb 3Talla TCXHOJIOI'MYCCKOro nmpouccca B BUJAC aBTOMATA.
Ka}K,I[OMy Kooy TEXHOJIOTHYECKOI'O IMOAIIPOCTPaHCTBA CTABUTCA B OJJHO3HAYHOC COOTBETCTBUEC
CHMBOJI aﬂ(l)aBI/ITa COCTOAAHHA aBTOMATa. AHaJIOI‘I/IIIHO, KaXXI0OMY KOAY BBIXOAHOTI'O CBOICTBa
(KpI/ITepI/IH Ka‘ICCTBa) CTaBUTCAd B OAHO3HAYHOC COOTBCTCTBHUC CHMBOJI aﬂ(l)aBI/ITa BbBIXOJa
aBToMara. Ta6JII/IIIa MNEepExX0a0B AJId aBTOMATA 3a4aCTCA B BUAC ITOJIMHOMA Kerankuna.
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STUDY OF THE EFFECT OF PRECESSION OF THE SPIN STRUCTURE AS AN
ELEMENT RECOGNITION SYSTEM WITH THE USE OF NEURAL NETWORKS

Abstract: The work of complex structures recognition matrix type with a specific task
in different branches of science, can be built with the help of the theory of neural networks,
and in most cases these systems belong to a heterogeneous type. If this describes a simple
dichotomous structure type with the use of forward-propagation neural network - layer
perceptron. Considered the effect of precession as neural pattern recognition, using the
fundamentals of spintronics.

Key words: neural network, recognition system, neuron, spin, precession effect.

HUCCJIEJTOBAHUE Y®PEKTA MPEIIECCHU CIIMHOBOM CTPYKTYPBI KAK
SJIEMEHTA CUCTEMBI PACITIO3HABAHUS C UCITIOJIb3OBAHUEM
AIIIIAPATA HEMPOHHBIX CETEMN

Annomayun:. Paboma clodcHblX CMpPYKMyp pPACnO3HABAHUSL MAMPUYHOLO MUNA C
onpeoeneHHol NOCMABIeHHOU 3a0adeli 8 PA3IUYHBIX OMPACAAX HAYKU,  MOJicem Obimb
ANCOPUMMUSUPOBAHA C NOMOWbIO MEOPUU HEUPOHHBIX cemell, npu 3MoM 6 OONbUUHCTEe
cryyaes maxue cucmemvl NPUHAOeHcam K HeoOHopooHomy muny. Ilpu smom onucaua
npocmeuuias cmpyKmypa OUuXomomuieckozo mund ¢ UCNOIb308aHUeM HEUPOHHOU cemu
nPSAMO20 PACNPOCMPAHEHUsi — OOHOCIOUHbBLI nepcenmpoHn. Paccmompen sgpgpexm npeyeccuu
KaK HeUpOHHAsL MOOelb pACNO3HABAHUSA 00PA308, UCNOIL3YSL OCHOBbL CHUHMPOHUKU.

Knrouesvie cnosa. Heliponnas cemv, cucmemda pAacno3HA8AHUsS, HEUPOH, CNUH,
aghghexm npeyeccuu.

HeiipoHnHast ceTb nmpeacTaBiseT co00i COBOKYITHOCTH OOJIBIIOTO YHCIIa CPAaBHUTEIBHO
MPOCTBIX JIEMEHTOB - HEWPOHOB, TOMOJOTHUSI COSANHEHWH KOTOPBIX 3aBHCUT OT THIIA CETH.
YroObl cO31aTh HEHPOHHYIO CETh JUIS PEIICHUs KaKOH-TM00 KOHKPETHOM 3a/1aui, Mbl JIOJDKHBI
BBIOpaTh, KAKUM 00pa30M CIeIyeT COeTUHITh HEHPOHBI IPYT C IPYTOM, M COOTBETCTBYIOIIUM
00pa3oM 1o00paTh 3HAYCHUST BECOBBIX MTAPAMETPOB Ha 3TUX CBSA35AX. MOKET JIM BIMATH OJUH
AIIEMEHT Ha JPYyroi, 3aBUCHT OT YCTaHOBIICHHBIX COCAMHEHHH. Bec coequHeHus onpeaenser
cuny Biusiaus [4; 5, ¢. 12].

PaboTa CIIOXHBIX CTPYKTYp paclo3HaBaHHsS MAaTPUYHOIO THIA C OIpPEJICIICHHOM
MOCTABJICHHOW 3a/1a4yeil B Pa3JIMYHBIX OTPACISIX HAyKH, MOTYT OBITh aJrOPUTMU3HUPOBAHBI C
MOMOIIBIO TEOPHU HEWPOHHBIX CETEH, MPH TOM B OOJBUIMHCTBE CIy4acB TaKHUE CUCTEMBI
NPUHAUIEKAT K HEOJHOPOJAHOMY THITY. BBIOOp CTPYKTYphl HEHPOHHOH CETH ONpeesseTcs
CIIOKHOCTBIO MOJICIM MAaTPHYHOTO THIIA, OTOOpaKarOIIEH CIOXKHOCTh peliaeMod 3agaduu
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UJCHTU(QHUKALMK 3JIEMEHTOB CUCTEMBL. [l pelieHus ONTUMANbHBIX 3aJjad yXKe CYIIECTBYET
psan  koHurypaumil. PaccMoTpuM mpumep  ONMCaHMS — TpOCTEHIIeH  CTPYKTYpHI
JUXOTOMHYECKOTO THIIA C UCIOJIb30BAHUEM HEHPOHHOM CETH NPSAMOIO PaCIpPOCTPAHEHUS —
onHocONHBIN TiepcenTpoH [1]. Ilpu 3TOM oauH BXOIHOW 00pa3 MOXKET OIKCHIBATH JIBa
KJIacCa, KaXAbl COOTBETCTBYIOLIUM JIOTUYECKOMY YPOBHIO «O» mnu «l». Jljid NOBBILICHUS
JIOCTOBEPHOCTH JIy4llle, KOI/1a KaKJOMY KJIacCy COOTBETCTBYET OTJIEIbHBIN AIEMEHT CUCTEMBI
- HelipoH (oOpa3, cmuH M T.1.). Ha N BXoabl OAHOTUIIHBIX, NPUHAAJIEKAIIUX OJHOU
KaTeropuM, 3JEMEHTOB OCHOBHOIO MHOYKECTBA — HEWPOHOB, IOJAIOTCS CUTHAJBI, B BUJE
MH(POPMALIMOHHOTO MOTOKA, MPOXOSIIUE [0 CuHarncaM Ha 4 HeilpoHa, oOpa3yrolue OAuH
CJIO HEWPOHHOH CETH U BBIJAIOIIME BBIXOAHBIE cUTHaNBl (puc. la). B 3aBucumoctu ot
YPOBHSI aKTHBAaLUU (COOTBETCTBUS) BXOJHOIO CHUTHala, KOTOPBIM omnpexaensercs QyHKIUeH
akTuBanmu F, Ha BeIxoe OyaeT aubo JoruuecKkas eIuHINa, JIN00 JIOTHYECKUN HOMb.

Bxon 1 Bxon 1 O—»
Bxox 2 Bxon 2 ; ;

a s

!
!

|
i
"

"

—> ,——>

—> —>
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PucyHnok 1 - MaTpu4Hasi CTPYKTYpa Kak HeliPOHHAasi ceTh MPSIMOIr0 pacnpocTpaHeHusl.

[Ipy mocTpoeHUM HEHPOHHBIX CETeW, YUUTHIBasg BCE OCOOEHHOCTH 3a/ayd, MOXKHO
yOpaTh cHHarchl, 06iajarole HenH(POPMATUBHBIMU MOTOKAaMH, Iie (YHKLUS aKTHUBAlUU
paBHa Hymr0. (puc.16) DTO MOXET OBITh HCIOJB30BAaHO B TECTOBBIX TEXHOJIOTHSX IpPHU
IIOCTPOCHHUH JIOTUCTUYECKUX MOZEIEH KOMIIO3ULMN MaTpPUYHOIO THMA C LENbI HX
ontumuzanmu [2; 3; 7].

PaccmoTpum s ekt npereccun kak HEHPOHHYIO MOJIENb PAacHO3HABaHUS 00pa3oB
MaTPUYHOTO THUIIA, UCIIOJIb3Ysl OCHOBBI CIMHTPOHUKU. B Teopun Maraerusma CUMTAETCs, UYTO
AIIEKTPOH 00JIaZiaeT KBAaHTOBBIM CBOMCTBOM - CIIMHOM, BpAILAIONICHCS BOKPYr CBOEH ocu U
COE/IMHSIONIEH FOXKHBI U CeBepHbIM momroca 3eKTpoHa. CHHHBI 3JEKTPOHOB MOTYT OBITh
OPUEHTUPOBAHBI B HAIPABJICHUSAX, KOTOPbIE OOBIYHO HA3bIBAIOT "CIHMH-BBEpPX' M '"CHMH-BHU3'.

(puc 2).
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N
Pucynok 2 - CniuH 3/1eKTpoHa.

Ecin nmomMecTuTh 3JIEKTPOHBI B MAarHUTHOE I10JI€, TO UX CIMHBI BBICTPOSITCS BIOJb
HanpaBieHus nojs. Eciau BBIKIIOYMTH 1OJE, Mpeleccusl CIHHA IPEeKpaliaeTrcss U ero
opueHTanys (ukcupyercs. Jpyrumu cioBaMu, HCIONB3YS 3PPEKT MPErecChr, MOKHO
MEHATh CHUHOBOE COCTOSIHME OJJIEKTPOHAa W TEM CaMbIM M3MEHATh OUT HH(OpManu,
MEPEHOCUMBIM  AJIEKTPOHOM, ¢ Jjorudeckoro "0" mwa "I" wm oOpatHO, u3MeHsAA OUT
uHpopmanuu. J[aHHBIN NPOLIECC JIEKHUT B OCHOBE OJHOTO M3 MEPCIEKTUBHOIO HAIPABICHMS
CIIMHTPOHUKHU, B OCHOBE YCTpPOICTBa - CIIMHOBAs NaMsiTh, pean3alusi KOTOPOIl MO3BOJSET
neperTH OT OUTOB K TaK Ha3bIBaeMbIM (uTaM, (Pa30BbIM YHCIaM, CHOCOOHBIM HNPHUHUMATh
OoJblle 3HAYEHUH, YTO COOTBETCTBYET OOJIBIICH TNIOTHOCTH 3amucu HHpopManuu. C TOYKH
3peHMsI TEOPUH HEHPOHHBIX CETEl CIIMH 3JEKTPOHA IpeACTaBiIsieT cOO0i HEMpOH, a QyHKIMeH
aKTUBALlMU B TaKUX CIIMHOBBIX CHCTEMaX BBICTYNAET HAJUYME WM OTCYTCTBHE MArHUTHOTO
1oJIs, JIEHCTBHE KOTOpPOIO BBI3bIBAET BO30YXKJIEHHE WM TOPMOXKEHHE chnuHa. Pabota
MHOTOCJIOMHBIX CIIMHOBBIX CTPYKTYpP MOXET OBITh OIMCaHa C MOMOIbI0O MHOTOCJIOMHOMN CEeTU
IPSIMOTO PacIpOCTPaHEHH — MHOTOCIIOMHBIN mepcenTpoH [5, ¢.12].

[Tpomecchl, MpoTEKaIUE B CIUHOBOH CTPYKTYpe, MOTYT OBITh HCCIEIOBAaHBI C
UCIOJIb30BAHUEM MOJENU TexHUuueckoro HelpoHa MaxKamnoka u Ilurrca, ocHoBaHHOH Ha
WCIOJIb30BaHUN OMHApPHOIO MOPOroBOro 3neMeHTa. OH BBIUMCISIET B3BEIIEHHYI0 CyMMY N
BXOJIHBIX CHUTHAJIOB M (OpPMHUpYET Ha BBIXOJE€ CHTHAJl BEIMUYUHBI «1», ecnu 3Ta cymma
npeBbIIaeT omnpeaeneHHbld nopor U, u «0»- B NpoTHUBHOM cilydae, moporosast (yHKIUS
TaKOM MOJIeNI MOXKET OBITh OIMCAaHA C UCIOJIb30BAaHUEM METO/a BEHBIIET-NpeoOpazoBaHusl C
noMoinpio  BeWBinera Xaapa [8; 9; 10]. TlomokuTenbHble Beca COOTBETCTBYIOT
BO30YKJIAIOIIUM CBSI35IM, @ OTpULAaTeIbHbIE — TOPMO3HBIM. [Ipu cooTBeTCTBYIOIIUM 00pa3zoM
MoA00paHHBIX BECaX COBOKYIMHOCTh MapauIeIbHO (PYHKITMOHUPYIOMIUX HEHPOHOB MOI00HOTO
THIIa CIOCOOHA BBIMOJHATH YHUBEPCAbHBIC BhIUKCICHHS [5, ¢.12; 6, ¢.5].

TakuMm o0Opa3zom, OJHOU W3 3a7ay, pelaeMol MHTENIEKTyallbHOM HEHMpPOHHON CEeThIO,
aBisgeTcs «YmpasieHue». [Ipu 3ToM B cucTeMax ynpaBlIeHUs ¢ TAJIOHHOM MOJENBIO LIEIIBIO
YIpaBIeHUS SBISETCS PacyeT TAaKOrO BXOJHOTO BO3JEUCTBHUSA, IPU KOTOPOM CHUCTEMA CIIEAYET
10 JKE€JIaHHOM TPAEKTOPHH, JUKTYEMOM ATAJIOHHONW MOJENBIO. B BbIllle ONMCAaHHOM IpUMeEpe
Takasi TpaeKTOpUs TMpeACTaBiIseT co0OW mpouecc mnepenadyd HHPOpMaLMM, KOTOPBIH
3aKJIIOYAeTCs B M3MEHEHUHM CIIMHOBOIO COCTOSIHMSI DJEKTPOHAa M TEeM caMblM OuTa
uHpopmanuu, ¢ goruueckoro "0" Ha "1" u oOpaTHO, UTO JIEKUT B OCHOBE Pa3BUTHUSI TAaKOTO
HaIpaBJICHUS , KaK CIMHOBAs aMsATh U T. 1.

JIMTEPATYPA:

1. Tkauenko U.M., 3axapoB A.A., KoxanoBa E.P. [lepcenTpoH Kak CTpyKTYpHBIH
3JIEMEHT CHCTEMBI pacno3HaBaHHs 00pa3oB // AKTyalbHBIE IPOOIEMBI COBPEMEHHON HAyKH:
cOopHuk crateit Mexaynap. Hayd. — npakt. kon¢. Yoa: PUL] baml'V. - 2013. U.4 — C. 248
—251.

42


file:///C:/Users/Alexx/AppData/Roaming/Microsoft/Word/www.T-Science.org

ISPC «Scientific technologies of the future», 28.02.2014

2. Tkauenko M.M., 3axapoB A.A.Moaenb NpOEKTUPOBAHUS TECTOBBIX CTPYKTYp Ha
OCHOBE TEKCTOB pa3IUYHOTO ypOBHA // AKTyallbHble TPOOJEMBbI  3JIEKTPOHHOIO
npudopoctpoenust AIIDIT — 2010: marepuansr MexayHap. Hayd. — TexH. koH}. CapaTos:
CI'TY.-2010. - C.343-347.

3. Tkauenko M.M. 3axapoB A.A., KamamnukoBa E.H. I[IpoextupoBanue Mopenei
TECTOBBIX CTPYKTYP Ha OCHOBE JIOTMCTHUYECKHUX CXEM C IPOU3BOJIBHBIM YHCIOM MHOXECTB U
anemeHToB // CapatoB: BectHuk CapaToBCKUi TOCYAapCTBEHHBIM TEXHUYECKUM YHUBEPCHUTET,
2009.Ne2(39) B2 ¢.92-101.

4. bapckuii A. b. HeiiponHnbsie ceTu: pacro3HaBaHHE, YIpaBICHUE, TPUHSITHE
pemeHuii. — M.: @uHaHchl ¥ cratuctuka, 2004. — 176 c.

5. Komammuckuii B.W., CmupnoB J[.A. HeiipoHHble CeTM W HX NPUMCHCHHE B
cucTeMax yrpasieHus U cBa3u. —M.: ['opsuas nunus-Tenexom, 2003. -94c.

6. AkxcenoB C.B., HopocenbuieB B.b. Opranm3zanus ¥ HCIOJIb30BaHHE HEHUPOHHBIX
ceteit (meroanl u Texnonorun) / Ilox obmr. pen. B.b. HoBocensrieBa. — Tomck: N3n-Bo HTJI,
2006. — 128 c.

7. 3axapoB A.A. N3meputenbHbie CUCTEMBbl B NMPOGECCHOHAIBHOM O0pa3oBaHUU Ha
OCHOBE TeCTOBBIX TexHousoruii. / A.A. 3axapoB - Caparto: Capar. roc. TexH. yH-T, 2003.-
200c.

8. 3axapoB A.A., Koxanoa E.P. Ilpumenenue BeiiBier — mpeoOpazoBaHuil aiis
aHaym3a auxoromudeckoro curtana // Bectauk CI'TY, 2009 - Ne 3 (40) Beimyck 1. — C. 59 —
65.

9. Koxanosa E.P., 3axapoB A.A. B03MOXHOCTh IpIMEHEHUS BEHBIET-QYHKINN 1151
aHalM3a JUXOTOMHYECKOrO CHUTHalla Ha IpUMEpEe CHCTEMbl OTOPAaKOBKHM M HACTPOMKHU
MarHuTHo#t cucremsl // Momkap-Omna: Hossiit yausepeurer. - Ne 1(7), 2012. — C.29-32.

10. Kosxanosa E.P., 3axapoB A.A., Tkauenko .M. CpaBHUTEIIbHBIE XapaKTEPUCTHKH

MPUMEHEHHUS KJIACCHMUeCKoro mpeoOpasoBanusi @Dypbe U  HENPEPHIBHOIO  BEHUBIET-
npeoOpazoBanus g aHanuza curHanoB. / E.P. KoxanoBa, A.A. 3axapos, 1.M. TkaueHko -
Caparos, Capar. roc. TexH. yu-1, 2012, - 132 c.

Linkoéping, Sweden 43



ISJ Theoretical & Applied Science, -Ne 2(10), 2014 www.T-Science.org

SECTION 5. Innovative technologies in science.

Burduladze Aleksey Robizonovich
Doctor of technical Sciences, Professor
Georgian technical University, Georgia

burdato@yahoo.com

Shishinashvili Manuchar Tamazovich
Doctor of engineering Sciences, Professor
Georgian technical University, Georgia
m.shishinashvili@gmail.com

Magradze Manana Dimitrevna
Doctor of technical Sciences, Professor
Georgian technical University, Georgia

mmanana0109@yahoo.com

IMPROVEMENT OF THE QUALITY OF THE ASPHALT MIX

Abstract: The paper studies the activating effect of tkibul sappy liptobiolits on asphalt
concrete mixtures. It is shown that adding liptobiolits, due to high adhesive indicators,
contributes to the improvement of physico-mechanical properties of asphalt concrete, reduces
water absorption and swelling, increase specific weight and strength.

Key words: bitumen, liptobiolits,organic viscous materials.

VIIK 625.7/.8
VIVUYINEHUE KAYECTBA AC®AJIBTOBETOHHOI CMECH

Annomauun. Hszyueno  akxmusupylowee — GuusHue — MKUOYILCKUX — CMONOBLIX
aunmobuonumod  Ha  acaremobemonnvie  cmecu. Illoxazano, umo  dobasneHue
JUNMOOUOIUMO8, U3-3A BbICOKUX A02E3UOHHbIX NOKA3amenel, coOelcmayem Yiy4uleHUuro
Pu3zuKO-Mexanuweckux nokasamenei ac@aibmodemona, ymeHvuiaem 00OHACLIEHUE U
Habyxanue, ysenuuusaem Y0eibHyo Maccy u nPOYHOCb.

Knrouegwle cnosa: bumym, iunmoouoium,opeanuyeckue s3Kue Mamepuabl.

CymectBytoniee IOJIOKEHHE B 00JacTH  IKCIUTyaTallkd W CTPOMTENbCTBA
aBTOMOOWJIBHBIX JIOPOT, COKpAIleHHE CPOKOB WX CIY)KOBI B YCIIOBHSX YBEIWYCHUS
MHTCHCUBHOCTH [IBMDKEHHUSI ABTOTPAHCIOPTAa BBIHYKIA€T OCHOBHBIE CHUJIBI M CpEACTBA
JOPOXKHBIX OPTaHU3AINI HANIPABJISTh HA PEMOHT JIOPOYKHBIX TMTOKPBITHH.

KagecTBO M 10ITOBEUYHOCTH JOPOXKHBIX ac(halbTOOCTOHHBIX MOKPHITHI B 3HAUMTEIBHOM
CTETEHU ONpPENENSIIOTCS Ka4yeCTBOM OMTyMa, MOCKOJIbKY BCE CBOWCTBA ac(aibTOOETOHA, Kak
TEPMOIIACTUYHOT'O MaTepHaa, orpeeNsaoTcs CBOWCTBaMH OUTyMa.

VY CTaHOBIIEHO, YTO OJJHA TOHHA BHICOKOKAYECTBEHHOTO OWTYMa, MCIIOJIB30BAHHOTO JUIS
YAY4IIEHUS] TPAHCTIOPTHO-3KCILTYyaTalIMOHHOTO COCTOSTHUS TOPOYKHOTO TMOKPBITHS, SJKOHOMHT
3 T aBTOMOOWJIBHOTO TOILIMBA. E’keromHasi SKOHOMUS, TMoOJydaemas 3a CYeT MPUMEHEHUS
OUTYMOB TMOBBIIIEHHOTO KAayecTBa, MPOJUIEHUS CPOKOB CIYXObl achaabTOOETOHHBIX
MOKPBITUI M CHUKEHHS pacXo/a TOIIMBA MOKET COCTaBUTh COTHH MUJUIMOHOB pyoueii [1].

B mHacrosimee Bpems omymaercs OCTpbli  JepuuuT B HEPTAHBIX OUTyMax,
WCTIOJB3YEMBIX B JIOPOKHOM CTPOMTENNBCTBE. DTO BBI3BIBACT HEOOXOAUMOCTh MOUCKA HOBBIX
BUJOB  OPraHUYECKMX  BSA3KHUX  MaTepUAIIOB WM  AIbTEPHATUBHBIX  HCTOYHHUKOB
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YIJIEBOAOPOAHOTO ChIPbs, IPUTOAHOTO ISl UCIIOJIB30BaHMS B BUJIE BSDKYILETO MaTepHana Win
AKTUBHOT'O KOMIIOHEHTa B OUTYMOMHUHEPATbHON CMECH.

C 5710i1 1enblo, B KaYecTBE aKTUBHOTO KOMIIOHEHTa B ac(aibTOOETOHHON CMeCH, HaMH
Obun  uccnenoBaHbl  TKUOynbCKHME  CMOJSIHBIE — TUOTOOMONUTHL.  OHU  SBISIOTCS
OMTYMHUHO3HBIMHU YIJIAIMH, KOTOPbIE MPEACTaBIE€Hbl B TKUOYJIBCKOM YrojlbHOM OacceliHe B
BU/JIE CAMOCTOSATEIbHBIX IJIACTOB UJIM BKJIIOYEHHH B IIJIaCTax TyMYyCOBOT'O YIJIS.

BBuay cBoeoOpa3zHOro BELIECTBEHHOI'O COCTaBa JIMITOOMOIMTOBBIE YITIM IO CBOMM
(U3UKO-XMMUYECKHM CBOMCTBAM JIOBOJBHO PE3KO OTIMYAIOTCS OT JPYruX yIJIeH.
Opranuyeckas 4acTb JHUITOOHMOJIUTOB COJEPKHUT 3HAYUTEIBHOE KOJUYECTBO KHUCIOPOAA,
KHCJIOPOJICO/IEPIKALUX COEAMHEHUN Cepbl U APYTUX aKTUBHBIX E€TEPOATOMOB, YTO, 11O BCEH
BEPOSITHOCTH, OOYCIIaBJIMBAeT MX BBICOKHE aJre3uOoHHble cBoHcTBa. Kak mokasanu
npeBapUTebHbIE HCCIEI0BAaHMS, MOPOIIKOOOpa3HbIe JIUNTOOMOIHUTHI C YCIIEXOM MOTYT
CIIy’)KUTh B KadeCTBE aKTHUBHBIX J00aBOK K CTaHIAPTHBIM MHHEpAJbHBIM IMOPOIIKaM M3
u3BecTHAKOB. [Ipu no6aBneHNM JAMNTOOMOJIMTOB HM3BECTHAKOBBIM MUHEpAIBHBIA MOPOIIOK
npuobperaer ruapoGoOHOCTE M HEKOTOPYK) AKTMBHOCTh IO OTHOIIEHUIO K OuTyMmawm,
CHOCOOCTBYsl MHTEHCH(MKAMU aJCOPOIMOHHBIX MporeccoB. OIHOBpPEMEHHO a00aBIICHHE
JUNTOOMONUTA YBEJIWYMBAET OOBEM OPraHUYECKOM CcyOcTaHIMM B OUTYMOMMHEPaIbHOU
CMECH, YTO B HEKOTOPOU CTETIEHN 00YCIIaBIMBAEeT YKOHOMHIO OUTYyMa.

AKTUBHpYIOIIAs CIOCOOHOCTh JIMOITOOMOIUTOB MOATBEPHKIACTCS IKCIEPUMEHTATIbHBIMU
JnaHHbIMU. Mccnenoanus no repmoriacTu@uikanui TKUOYIbCKUX JTUNTOOMOIUTOB MOKa3alH,
4yTo pacTBOpuMas B O€H30j1€ YacTh IJIACTU(UKATOPA XapaKTEpU3yeTCs BBICOKMMU
KHACJIIOTHBIMH M MOJHBIMH YHCIIAMH, YTO CBHJCTEIBCTBYET O 3HAUYMUTEIBHOW pPEaKIMOHHON
CHOCOOHOCTH COCTABJIAIOLIMX KOMIOHEHTOB. OuYeBUAHO, 3TO M BIIMAET Ha IOBBILICHHUE
aJICOPOIIMOHHON  CITOCOOHOCTH OWTyMa Ha TMOBEPXHOCTH MHHEPAIBHOTO TIOPOIIKa B
HOPUCYTCTBUH JTUNTOONOIIHTA.

OOoraiieHHbl  JUOTOOMOIUT  MOJy4aeTcs HOpU  KOMOMHMPOBAaHHOH  CXEMe.
3accianBanue (pakinued ocymecTBisiock pactBopoM  ZnCle. Beixon koHLEHTpaTa
cocraBisin 3% ot ucxonHoro. KayecTBeHHass XapakTEpHUCTUKA TKUOYJIBCKUX CMOJISIHBIX
JUTITOOMOTUTOB IPUBOIUTCS B Ta0. 1.

Jlia Gosnee HArIsAHOTO MOJIOKUTEIBHOIO BIUSHUS JIMIITOOMOJIUTOB HCCIEI0BAaHUS
IPOBOJWINCH Ha MMHEPAJIBbHBIX IOPOIIKAX M3 HHU3KOCOPTHBIX H3BECTHAKOB Hwubuckoro
MECTOPOXKACHMSI, HCIOJb3YEeMBbIX JJIsi HPUTOTOBIEHHUS ac(ambTOOETOHHBIX  CMeceH.
MuHepanpHbIii MOPOIIOK TOTOBWJICSA IYTEM COBMECTHOIO IIOMOJIa JIMOTOOMONHMTA H
M3BECTHSKOB B IIaPOBOI MEJTHUIIE.

Taoauna 1
KavecTBeHHAas1 XapaKTEePUCTUKA CMOJISIHBIX JTUNITOOMOJIMTOB
TexHu4yeckui anaaus DJIeMeHTaPHbIN aHAJIN3
JINITOOHOJINTHI
wa A° VT SC6 Cr Hr N (O+C)

Psanosoit 2,2 38,9 63,2 0,92 77,9 7,4 15 14,2

Konmentpar ¢ y. 1,6 11,2 68,7 0,85 79,2 8,8 1,4 10,6
BecoMm 1,25

Tlpommponykrcya. | 23 | 437 | 641 | 095 | 76,1 | 6,7 16 | 146
BecoMm 1,25
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Cpennnii xumuueckuii cocraB HuGuckux uzBectHskoB cnenyromuii (%): CaO — 37.43 —
45,16, MgO - 0.47 — 0.67, Al203 — 1.94 3.06, Fe203 — 1.07 -1.54, SiO2 — 14.23 -24.96,
TiO2 - 0.11-0.019, P205 — 0.05-0.08, K20 — 0.90-1.60; m.m.m. 29,66-34,96; Biara — 1,20%.

Jln1st CpaBHUTENIBHON OIEHKH JIMITOOMOJIIMTOB OBLIN IMPUTOTOBJICHBI ac(paabTOOCTOHHbIE
cMecH U omnpeAeisuiich ux (usmko-mMexaHmdeckue mokaszarenu mo [OCTy [2].
AcdanbTo0eTOHHAsE CMECh TOTOBMIIACH TPH CIIEAYIONIEM COOTHOIIEHUH KOMIIOHEHTOB (Macc.
%): outrym — 4,5-5,0; munepanbHbiil mopomok - 5-10; mecok — 30-55; AMOTOOMOIUTOBBII
nopomok — 0,1-2,5, a ocransHoe - mebdens. Mcenpiranus npopoaunuch no 'OCTy 9129-84.
boun onpenenensl pU3MKO-MeXaHUYECKUE MOKa3aTenu acdanbTobeToHa: oObeMHasl Macca,
BOJIOHACHINIIEHHE, HaOyXaHHe, MPOYHOCTb MPH CXKATUU IWIMHAPOB B BOJOHACHIIIEHHOM
COCTOSIHUM U MPOYHOCTb B CYXOM COCTOSIHMH. Pe3ynbTarhl UCIIBITAHUN MPUBEICHBI B Ta0II. 2
u Ha rpaduke (puc. 1).

Taoaumna 2
XapakrepucTuka acpajabTo0eTOHHOM cMecH
: 2
[~ - E
S = = 8 S =
3 : g =5 g | o
= 2 = E =z = 2 5
o | E = 25 B =
Ne HanmeHnoBaHue npoobi = 5 3 X é‘i N 2Eai, &
=
= = < - = 2 a N
= S = a«
z s kS gs £E g
2 = o = 8 o
© 2 = g s S
= 5 =
AcdanbTo0ETOH ¢ TpPUMEHEHHEM
1 | MuHEpaIBHOTO MOPOIITKa u3 2,35 3,7 0,26 62 20
JOJIOMUTH3UPOBAHHOTO U3BECTHSKA
AchanpTo0ETOH C TpUMEHEHHEM
2 | MUHEpaITbHOTO MTOPOIIIKA, 2,28 3,2 0,18 75 27,1
aKTUBUPOBaHHOTO JINMTOOMOIUTOM

Kak BugHO U3 rpaduka, mpu yBeIUYEHUH COJIEPKaHUS TUNTOOHMOIUTa 0O0BEMHAsI Macca
YMEHBIIIAETCs, TOHWKAIOTCS BOJOHACHIIIIEHIE H Ha0yXaHue, a MPOYHOCTh NoBblinaercsa. Cyas
M0 ATUM TIOKAa3aTesisiM, ONTHMAJIbHOE COJIEp)KaHHE JMMNTOOMONUTa B ac(aibTOOETOHHOM
cMecHu cocTtaBisieT okoio 1%. JlanpHeiilee yBenTu4eHue coAepKaHusl JUNTOOMOINUTA MaJlo
OTpa)kaeTcs Ha U3MEHEHUs (PU3HKO-MEXaHHUECKUX TOKa3aTellel CMECH. DTH XapaKTePUCTHKU
BITIOJIHE YIOBIETBOPSOT TpeboBanusiv ['OCTa 1 TeXHHUECKUM YCIToBHAM[2].

AHanu3upys JTaHHBIC SKCIICPUMEHTAIBHBIX PA0OT U CIIEIUATBHON JTUTEPATYPBI, MOXKHO
MPUITH K BBIBOJY, YTO JIMITOOMOIMTOBBIE YIJU BIIOJIHE MPHUTOJHBI B Ka4eCTBE aKTHUBHBIX
KOMITOHCHTOB B ONTYMOMHHEPAIbHBIX CMECSX.
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Pucynok 1 - 3aBucumMocTs pu3NKO-MeXaHNYECKHX XapaKTePUCTUK acdaibT00eTOHA 0T
co/Jlep:KaHuUs JIUNTOOUOIUTA B MUHEPAJIbHOM MOPOIIKe.

[Tpunumast BO BHUMaHHE JePUIUTHOCTh HEPTIAHBIX OUTYMOB, C OJHOM CTOPOHBI, U BCE
YBEJIMYMBAIOLIYCS CTOMMOCTb AKTHUBAaTOPOB HE(TAHOTO MNPOMCXOXKAEHUS, C JPYroi,
UCIOJIb30BaHNE TKUOYJIbCKUX JIMNTOOMOIUTOB MOKET JaTh ONPEECIICHHbI AKOHOMUYECKUI
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MATHEMATICAL MODEL OF COMBINED ROCK DESTRUCTION WITH
EXPLOSION-MECHANICAL MEANS

Abstract: The mathematical model of combined rock destruction with explosion-
mechanical means was presented. The analytic research result was stated. The analysis of
received dependences had been made.

Key words: combined destruction, explosion-mechanical stressing, mathematical
model, rocks destructions, technological fracturing, energy intensity of destruction

MATEMATHYECKASA MOJAEJIb KOMBUHUPOBAHHOI'O
PAZPYIHIEHUSA I'OPHBIX ITOPO/] B3PBIBO-MEXAHUYECKUMU
HAI'PY3KAMU

Annomauyun:. [lpeocmaenena mamemamudeckas MoOelb  KOMOUHUPOBAHHO2O
PAa3pYUeHUsi 2OPHBIX NOPOO 83PbLEBO-MEXAHUYECKUMU Hazpyskamu. M3100i1cenbl pe3ynbmanul
AHATUMUYECKO20 UCCIe008AHUSL  OMHOCUMENbHO NPOGEPKU  MAMEMAMUYECKOU MOOeU.
Ilposeden ananuz noiyueHHbIX pe3yibmamos.

Kniouesvie cnosa: xombunuposanuoe paspyuieHue, 83pbleo-MexaHuvyecKue Hacpy3Ku,
MamemamuyecKkas MoOenb, paspyuenue 2OPHBIX nopoo, MexHonN02u4ecKas
MPEeWUHOBAMOCMb, IHEPLOEMKOCHL PA3PYULEHUSL.

Berynienmne.  Jlns  sHeproadgextuBHOro paspyumenus ropHsix nopox (I'TI)
HE00X0IMMO 00€CIIeUnTh Pe30HAHCHBIE KOJIEOAHUS UX CTPYKTYPHBIX JIEMEHTOB, COUETaHHEM
BHCIIHMX W BHYTPCHHUX HampspkeHuil. I3BecTHble Kpurepuu paspyuienus [1-17]
HE/I0CTaTOYHO OMMCHIBAIOT MOA00HBIE Mporecchl. OCHOBHBIMHM HEJOCTaTKaMU OOJIBIIMHCTBA
KpUTEPUEB SIBISIOTCA: HAMYHE TOJBKO OJHOM HAarpy3kH, OTCYTCTBHUE BIIMSHMS. CKOPOCTHU
NPUIIOKEHUSI HArpy3KH, OHJIEKTPOMArHUTHBIX Koje0aHWH, TemmepaTypHOro ¢axktopa Ha
xapaktep pazpymenus ['TI. Wtak, akTyanbHOW MpoOIEeMON CEromHs SIBISCTCS CHUKCHHUE
YIEJIBbHOM JHEPrOEMKOCTH pa3pylLIeHHs TOpPHBIX TOpOJA 3a C4YeT KOMOMHHMPOBAHHOTO
BO3JICHCTBUS B3PBIBHBIX U MEXAHUYECKUX HArPY30K.
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H3noxenue ocHOBHOro matepuaJia. Pazpymenue ['Tl koMOMHUpOBaHHBIME B3PHIBO -
MEXaHMYECKUMH Harpy3kamu o0OecrieyuBaeT (OpMHUPOBAHUE KOMILJICKCHON TPEIIMHOBATOCTH.
To ecTh sHeprust B3phIBa, JOMOJHUTEIBHO K €CTECTBEHHOM, (POPMHUPYET TEXHOJIOTHYECKYIO
TPEMHOBATOCTh. JlJI1 yTOYHEHUs IIpoLecca B3pPbIBO - MEXaHU4eCcKoro paspyumenus [TI1
paspaboTraHa maremaruyeckas mojens (1), koTopas Mo3Bosiuia MPOBOAUTE MPEIIPOCKTHBIE
pacuetsl pa3pymenus I Tl KoMOMHHUPOBAHHBIM B3PHIBO — MEXaHUYECKUM CITIOCOOOM.

2
_ PupUo . m
Ug-p-a-M Si102_0'5'm' np 5 _015'2"k‘T'NA'M
N 1 p-[1+(0f1'pz)/(a2-p1)] 1)
e=—->—-exp ,
q v UMeX

IZie € — yleIbHas YHEProeMKOCTh KOMOMHMpoBaHHOTO paspyurerus I'TI, Br-u/m3; N = 26000
— MOIIHOCTh, HEOOXOAUMAs JUIsl pa3pyiieHus 1 M° mecuaHuka, [18, c. 56], Br; q = 0,004 —
o6weM I'TI, TomBepKEH pa3pylIeHHIO, COTIACHO C AKCIEPHMEHTAIBHBIM 00pa3loM, M°; V
=300 — gacToTa JIEKTPOMArHUTHBIX KoJjeOaHMii BO Bpems B3pbIBa, [19, c¢. 351], I'Tu; Up =
12536550 — sHeprus kpuctaumueckoil pemerku SiOz YTO COCTaBISET OCHOBY IMECYAHMKA,
[20, c. 60], pacuet cormacao @epcmany A. E., Jlx/mMonb; p2 = 2250 — mIIOTHOCTH TIECYAHUKA,
[21, c. 66], kr/m%; Msioz = 0,06 — monspHas mMacca SiOz, [22, c. 8], kr/moinb; m = 0,05 — Macca
3apsiia B3pBIBYATOTO BEIIECTBA, COTJACHO C KOHCTPYKIHMEH, pa3paOOTaHHOTO PEXYIIETO
MHCTPYMEHTa KOMOMHUPOBAHHOTO AeHcTBus, KT p = 19,62:10* — napnenue KymynsTuHOM
cTpyH, [23, c. 530], MIla; up = 2000...11850 — ckOpoCTh T'OJIOBHOM YacTU KyMYJISITUBHOM
ctpyH, [23, c. 530], M/c; pyp = 200 — mpenen MPOYHOCTU MPU CHKATUU KPEMHUCTOTO
necuanuka, [24, c. 9], Mlla; a1 = 0,07 — koo puimeHT C:KxMMAEMOCTH KyMYJISTHBHON CTPYH,
[25, c. 75], 3HaueHWE MPUHATO IS MEIU, TaK KakK coriacHo ¢ [26, c. 278] ko3ddunueHt
C)KMMAEMOCTH Y PACILIaBOB C TOYHOCTBIO 10 2 TAKOH Kak M y TBepAbIX MeTamios, MIIa™; p; =
8900 — MIOTHOCTH MeMHOW KyMymaTuBHOH crpyw, [19, c. 223], kr/m; o2 = 3,72 —
K02 UIMEHT CXKIMAEMOCTH Tlecuannka, [27, c. 164], MIIal; i = 5+5+6 =16 — cymma
CTerneHe cBoOObI MPOAYKTOB B3pbIiBa TpoTuia cooTBeTrcTBeHHO CO, H20, N2, [28, c. 75],
o.e.; k = 1,3806488-102% — nocrosirnas bombrmana, Jx/K; T = 773...1173 — temmeparypa
MPOJYKTOB JAeToHaluy, [23, c. 492], K; Na= 6,0221412- 10?2 — gucno ABorazpo, Monb 1 M =
0,22 — monsipHast Macca TpoTwia, [29, c. 62], kr/moinb; Uyex = 177,60 — pabora, HeoOxomumast
Ha MexaHnudeckoe paspymenue I'Tl, [18, c. 39], M/Ix.

CormacHo pacyeTy, OHEProeMKOCTh pa3pyIICHUs TECYaHHWKA, TMPEATIOKECHHBIM
crocobom, cocrapiser 6255 Br-u/mM® cpaBuuTensHo ¢ 26000 Br-u/M® npu MexaHmueckoM
pa3pyLIeHUH.

IIpy aHanUTUYECKOM HCCIEAOBAaHUM OIPECNIEHbl 3aBHCHUMOCTH: 3SHEPrO€MKOCTh
paspyiwenus ['TI ot:

— YaCTOTHI JIEKTPOMArHUTHBIX KoJjiebanut e = f (V)

— CKOPOCTH B3pbIBHOH BOJHEI € = { (u);

— MAacchl 3apsiJia B3pbIBYATOrO Bemiectsa € = f (m);

— TtemnepaTypsl npoaykroB aeronanuu e = f (T) pucynoxk 1.
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Pucynok 1 - 3aBucumoctu 3Heproemkoctu paspymenus I'Tl (1 - rpanwur, 2 - kBapuur 3 -
[IECYaHMK) OT: a - YACTOThI AJIEKTPOMArHUTHBIX KOJIeOaHU; O - CKOPOCTH KyMYJISITUBHOMN
CTPYyH; B - MaccChl 3apsijia B3pbIBUATOr0 BEILECTBA; T - TEMIIEPATYpPhl IPOJYKTOB B3pPbIBA.

st rpanuta (pucynok la) yuactok 200 ... 300 ['Tn orMeuaeTcst SKCIIOHEHITHATBHBIM
TnaJeHueM dHeproeMkoctr ¢ 60 1o 40 kBt u/M® ¢ TarTeHCcOM yrna magenus tg (30 ©) = 0.5.
D10 00BsICHsETCS TIpeobiagaHueM ynpyrux cBoucTB maccuBa [Tl BciencTBue OTCyTCTBUS
TexHojoruueckon TpenmHosaroctd. Ha ydactke 300 ... 400 I'Tq npoucxoauT criakuaHue
3aBUCUMOCTH C TOCJIEAYIOIIUM TOJIOTUM TajeHueM (YHKIHMH ¢ TaHreHcoMm yriaa tg (75 °©) =
3.73. Tl yxe ocnaGieHbl TEXHOJOTHUYECKOW TPELIMHOBATOCThbIO, YTO BBI3BIBAET 3aTyXaHHE
KoJie0aHuil BCIIEICTBUE OTCYTCTBUSI p€30HAHCA.

Hucnanaromas gorapupmMuyuecKy - 3KCIOHEHIMANbHAs 3aBUCUMOCTh SHEPrOEMKOCTH
paspyuenus ['TI oT ckopocTy NpUIoKeHUs: Harpy3KkH (pUCYHOK 10) MMeeT Tpu XapakTepHbIX
y4yacTKa: MepBbIi - NOJOTHH OTPE30K B JUana3oHe OT 2 10 4 KM/C ¢ TAHT€HCOM yIJIa MajeHus
tg (70 °) = 2,7, uTo OOBSCHSACTCS YBEIMYCHHEM COMPOTHUBICHHUS MOPOJBI JehopMaIusM C
POCTOM CKOpPOCTH TPHJIOKEHUSI Harpy3Kd, M CBsSI3aHO C HadajdbHBIM yruioTHeHueM I1I; 2 -
HUCHAJAIOIMUNA OTPE30K B Auana3oHe 4 ... § kM/c ¢ TaHreHcOM yria majeHus tg (45 °) =1 -
SHEpPrusl B3phIBa MMEET BOJIHOOOPa3HYIO (POpMY M KaxAbld MUK HArpy3Kd 4epeayeTcsl ero
cnangoMm, npu koropom [Tl pa3ynpouHAIOTCS, TO €CTb YMEHBINAETCA CONPOTHUBIICHUE
nepopManusaM U HaYMHAETCS MPOLECC pa3pyLIeHUs], TPEThs - MOJIOTHI OTPE30K 3a OTMETKOMN
10 xM/c ¢ TanrencoM yria naaenus tg (70 °) = 2,7 - yxe chopMupoBaHa TEXHOJIOTHYECKas
TPEIIMHOBATOCTh U BO3pACTaHUE CKOPOCTH MPUIIOKEHHS HArPY3KH MPUBOJUT K U3MEIbUEHUIO
I'TI, mpu sTOM yMeHbIIEHHE pa3Mmepa (Ppakuuil NPUBOJUT K POCTY SHEPrOEMKOCTH IO
9KCIOHEHIIMAIbHOM 3aBUCUMOCTH.

Ha pucynke 1B BUAHO, UTO 3HEPTOEMKOCTb pa3pyLIEHUS TaKXKeE MMAaJaeT 110 IKCIIOHEHTE
C pocToM Macchl 3apsna. ['paduk ngenmutcs Ha Tpu ydacTka: nepBbii - or 0 g0 0,4 kr c
TaHreicom yrina mnaaenus tg (35°) = 0,70 xapakTepuszyercsi pe3KUM CHUKEHUEM
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SHEPrOeMKOCTH pa3pyIIEHUs, YTO OOBSACHSAETCS YBEIMUYEHUEM IOTEHIMAIBbHON SHEpruu
B3pBIBA, a CIIEOBATENIbHO M pa3pymuTensHoro 3¢¢ekra; Bropas - or 0,4 mo 0,8 kr c
TaHreHcoM yria naaeHus tg (50°) = 1,19 Taxke orMedaeTcss CHHKEHUEM dHEPrOeMKOCTH, HO
C MEHbUIE HMHTEHCUBHOCTBIO. ODTO CBA3aHO C TEM, YTO YBEIMYEHHE MAacCChl 3apsaa
MPOUCXOUT 32 CUET YBEJIMYCHUS JJIUHBI 3apsa MO BEPTUKAIH, B PE3yJIbTaTe YeTr0 BOSHUKAET
pacceMBaHKME SHEPrUU B3pbIBAa 10 CKBa)XXHHE, TPeThi - mojoruid ydactok ot 0,8 mo 1 ¢
TaHreHcoMm yria naaeHus tg (60°) = 1,73. IIpu 3ToM MJIOTHOCTH 3apsiia OCTAETCs HEU3MEHHOMN
U YBEJIMYCHUE MACCHI 3apsijia MPOMCXOHUT 33 CUET €ro pa3Mepa, YTO MPHUBOAHUT K OOJIbIIEMY
paccerBaHMsI KHHETUYECKOM YHEPIHH MPOAYKTOB B3pbiBa. KpoMe 3TOro B yCiaoBHSIX KPEmKUX
NOpOJ] YacToTa KoJeOaHWW YAapHBIX HMMITYJbCOB BO3PACTAET, a MPOJOJDKHTEIBHOCTh HX
neiictBust  ymesbliaercs.  IlosTomy riiyOMHa  NpPOHMKHOBEHHSI  B3PHIBHOM — BOJIHBI
OTPaHUYMBACTCS M YBEIIMYCHUE MACCHI 3apsaa HA 3TOM YYacTKe SIBISETCA HEd(PPEKTHBHBIM,
TaKk Kak BIUSET HE HAa [IYyOMHY MPOHUKHOBEHHUS, a Ha BEJIUYUHY HU3MEIbYCHUS
noBepxHocTHOro cios ['TI.

[IpsimonuHeiiHas perpeccuBHas 3aBUCUMOCTb HHEPrOEMKOCTH pa3pylIEHUs OT
TEMIEPATypbl MPOAYKTOB B3pbiBa (PUCYHOK 1r) OTpakaeT CHI)KEHHE YIPYruX H
NpOYHOCTHBIX xapakrepuctuk [Tl ¢ yBennuenwmem TtemmepaTypsl. I[Ipu uMIynIbCHOM
nossiieHre temmneparypsl 1o 900 ... 1173 K BcneacrtBue neronaumu, [Tl He ycneBaer
pacuIMpUThCs, B pe3yabTaTe 4Yero BO3HUKAIOT BOJIHBI CXKaTUS M paspekeHusa. Hamuume
BOJIHOOOpa3HBIX HANpPSHKCHUH BHYTPH TBEPJAOrO Tella MPUBOJUT K AedopManuu
paspymienus. [Ipu »ToM cHuxeHHe SHeproeMkoctu paspyuieHuss [Tl He3HauuTenbHO U
yMeHblaercs ¢ 6,228: 10* o 6,225-10* Br-u/m® st rpaHuTa. ITO OOBICHSIETCA CHUKECHUEM
CKOPOCTH PacCIpOCTPaHEHUS MPOIOJIBHBIX U MONEPEYHBIX BOJIH C YBEJIMUYEHUEM TEMIIEPATYPhI
I'TL. ITpennoxeHHass MOAENIb CBUAETEILCTBYET O TOM, YTO TEMIIEpATypa B3pbIBA HE SBISAETCS
CaMOCTOSITENIbHBIM JIBIXKYITUM (PaKTOPOM, a JIMIIb BCIIOMOTaTeNbHBIM.

CpaBHUB  pe3yabTaTbl  MOJENMPOBAHUS C  W3BECTHBIMU  OMIMPUYECKUMU
3aucuMocTsMU [30, 31] yCTaHOBJIEHO, YTO MPEUIOKEHHAs MOJENb aJeKBATHO OIMUCHIBAET
reOMEXaHMUECKUE TPOLECCHl, MPOTEKAIOIINE BO BpeMS KOMOMHHMPOBAHHOTO pPa3pyLICHHUS
TOPHBIX MOPOJ] B3PHIBO - MEXaHUYECKHUMH Harpy3kamu. B skcnepuMeHTanbHbIX padoTax [19,
c. 351] vacrora 31eKTpOMarHuTHIX U3nydeHuit npu B3peiBe nocturaet 300 [T, CornacHo
[30, c. 3] noka3zaHo, 4TO MPUMEHEHHE YIbTPA3BYKOBBIX KoJeOaHHH 001er4atoT MEXaHMUeCKoe
paspymenne ['Tl. Tak, 6e3 Hamu4us yapTPa3ByKOBOTO BO3JEHCTBUS HA MOPOTY pa3pyliaromias
Harpy3ka cocrasiusieT 43 kH wm pocturaercs Ha 7-M cekyHae Harpysku. Ilpm nHamnuumn
VIBTPAa3BYKOBOTO BO3JACHCTBUS pa3pyliaronias Harpy3ka ymeHbmaercs a0 23 xkH wu
JIOCTUraeTcs Ha 5-M cexyHJe Harpy3ku. MTak, mpuUMeHeHHue yIbTPa3BYKOBBIX KojeOaHHi
CIOCOOCTBYET YMEHBIIICHUIO MEXaHUYECKOTO YCHIIHS Ha paspyiieHue Ha 37... 45 % [30, c. 4].

CornacHO ¢ IPOBENEHHBIM AHAIUTUYECKUM HCCIEAOBAHUSAM IOJIYYEHBI CIEAYIOLINE
pe3yNbTaThl: BCJIEJICTBUE BO3JIEHCTBUS AJIEKTPOMArHUTHBIX KOJeOaHUNH 3SHEProeMKOCTb
paspymieHns rpaHuTa cHm3miack ¢ 60 mo 30 xkBr-u/M%, To ecth Ha 50 %, yBemmueHHe
CKOPOCTH TIPHIIOKEHHS HATPY3KH CHU3HIIO HEPrOEMKOCTh paspymeHus ¢ 78 1o 15 kBr-u/m?,
win Ha 80%; 3 peKTUBHOE YBEIMUEHHE MACCHI 3apsijla CHU3UIIO SHEPTOEMKOCTh pa3pyIIeHUs
rpaauta ¢ 80 10 15 xBr-u/M3 unm na 80 %, MOBBIIEHHE TEMIEPATyphl CHIKAET 3aTPAThI
SHEPTHH HA paspylleHue rpaHuta ¢ 62,28 10 62,25 xBr-u/M°, wmu Ha 0,0005 %. CpennHee
CYMMAapHO€ CHUXEHHE SHEProeMKOCTH AocTuraer 52%.

3ak/aoueHne

1. Pazpaborana maremaruyeckas MOJAEIh KOMOMHHUPOBAHHOTO pa3pyLICHUS TOPHBIX
l'IOpOI[ B3pLIBO - MCXaHUYCCKUMHU H&I‘pySKaMI/I, KOTOpaSI OTJIMYACTCA OT U3BCCTHBIX TEM, AUYTO
YUUTHIBAET KOMOMHUPOBAHHOE BO3/ICHCTBHE B3PHIBHBIX U MEXaHUUYECKUX HATPY30K.

2. YCTaHOBJIEHBI U TIPOBEPEHBI CIICAYIONINE 3aBUCUMOCTH:
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- SKCIOHEHIMalbHAsl 3aBUCUMOCTh 3HeproeMkoctu paspymeHus [Tl or gacTorsr
ANEKTPOMATHUTHBIX KOJICOaHM. DHEProeMKOCTh pa3pyIIEHUs, BCIEACTBHE BO3IEHCTBUS
AJICKTPOMArHUTHBIX KOJIeOaHui, cHu3miIach ¢ 60 mo 30 kBt-4/M%, TO ecTh Ha 50 %;

- DKCIIOHCHIIMAJbHAs YOBIBAIOIAsl 3aBUCUMOCTh DHEProeMKOCTh paspymieHust [Tl ot
MAacCChl 3aps/ia B3PbIBUATOrO BEIIECTBA. JHEPrOEMKOCTh pa3pylieHus cHuzuiaack ¢ 80 go 15
kBT u/M3, win Ha 80 %;

- HUCHaaroas JorapuMUIecKy - SKCIOHEHIIUAIbHAS 3aBUCUMOCTb YHEPIOEMKOCTH
paspywenns I'TI oT CKOpOCTH NPUIIOKEHUS HArPY3KH. YBEIMYEHUE CKOPOCTH IMPUIIOKEHUH
Harpy3KH yMEHBIINIIO YHEPrOEMKOCTh paspymienus ¢ 78 1o 15 kBr-u/m°, nmu Ha 80 %,

- TMpsSMOJUHENHHAs PErpecCMBHAsl 3aBUCHUMOCTb SHEPrOEMKOCTH pa3pylICHUs OT
BO3JICUCTBUSL TEMIIEpaTypbl NPOAYKTOB B3pbIBa. VIMITyJIbCHOE MOBBIIIEHUE TEMIEPATYypPhI
CHUKAeT 3aTpaThl sHepruu Ha paspymenue [Tl ¢ 62,28 1o 62,25 kBt-4/M3, unu na 0,0005 %.
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GEOMETRICAL AND FREQUENCY PARAMETERS OF ROTARY-
HYDROCAVITATION WORK INSTRUMENT’S PULSE GENERATION

Abstract: In this article we presented mathematical model and geometrical and
frequency parameters calculation of pulse generator node, which built into the work
instrument for rock breaking by combined rotary-hydrocavitation method. The developed
method allows to use specific energy of cavitation flow which reaching (10 ... 10%) kwWh/m? .
Permanent magnets used for axial focusing of cavitation flow in the body of work instrument.
Due to magnets’ action occurs oscillations cavities interference. As a result, cavitation’s
frequency increase to subresonance. Subresonant flow creates additional stress on rock.
Natural and artificial fractures formed, rocks’ resistance to cutting reduce, rock breaking
energy reduce by 10% .

Key words: destruction, method, rock, frequency, cavitation.

VIIK 622.1/.2

I'EOMETPUYECKHE N YACTOTHBIE TIAPAMETPBI 'TEHEPALIUN
NMITYJIBCOB BPAIIATEJIBHO-TUIPOKABUTALTUOHHOI'O PABOYET O
NHCTPYMEHTA

Annomayun. B cmamve npedcmasieHa Mamemamuieckas Mooeib 2e0MempuiecKux
U YACMOMHBIX NAPAMEMPOS 2eHEPAYUU UMNYTbCO8 PAbOUe20 UHCMPYMeHmMA OJisl paA3PYUuleHUs
2OPHBIX  NOPOO  KOMOUHUPOBAHHBIM — BPAWAMENbHO-CUOPOKABUMAYOHHBIM — CHOCODOM.
Paspabomanuwiii cnocob no3eonsem ucnonb308ams YOeIbHYI0 JHEPSUI0 KAGUMAayuu NOmokKda,
komopas oocmuzaem (10*...10°) xkBm/m°. [na obecneuenuss ocesozo (hoKkycuposanus
KABUMAYUOHHO20 NOMOKA, 8 KOPNyce UHCMPYMEHMA pasmeujeHvl NOCMOsHHble MacHuUmsl. 3a
cuem 3mo2o 6o3HUKaem unmep@epenyus Konebanull kasepn. Kax ciedcmsue, - nogvluieHue
yacmomsl Kolebanutl xagumayuu 00 cyopezonanchou. CyOpe30HaAHCHBI NOMOK cO30dem
OONONHUMENbHYIO HASPY3KY Ha Mmaccus. B  pezynemame, pacmem ecmecmeeHHas U
006pazyemcs UCKYCCMBEHHAS, MPEeUWUHOBAMOCHb, CHUNCAEMCSl CONPOMUGIEHUE Pe3AHUI0 U HA
10 % suepeoemxocmo pazpyuterus.

Knrwouesvie cnosa: paspyuienue, cnocob, 20pHas nopood, Yacmoma, Kagumayus.

BCTYIHJIEHHME. Pa3pyuieHrneM ropHbIX HOpOJI, YCOBEPIIEHCTBOBAHHUEM HM3BECTHBIX
U pa3pabOTKOH HOBBIX CHOCOOOB 3aHMMAJIMCh OTEYECTBEHHBIE M 3apyOeKHBIE ydeHbIe [3, ¢
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140-142; 4, c. 6-29, 178-235; 5, c. 80-111, 192-198]. Oxnako, 10 CHUX MOp B TOPHOMI
MPOMBINIJICHHOCTH UCTONB3YIOT CIIOCOOBI pa3pyIIeHus, UMEIOIINE BBICOKYIO YHEPTOEMKOCTh
B mpemenax (250..900) MJDx/m® [3, c. 140-142]. A Takke HMMEIOT DA HEIOCTaTKOB:
UCIIOJIb30BaHNE MEXaHMYECKOTO croco0a - OrpaHUYeHHO MPOYHOCTHIO MOPO J0 6 TIO IIKaje
[IporoapsikonoBa [4, c. 6], B3PHIBHOTO - COMPOBOKAACTCS OOpa30BaHHEM CEHCMHUYECKUX
BOJIH, 3arpsi3HCHUEM OKpYXKaromieil cpensl U T. 1. MTak, 1o cux mop 3amada pa3paboTKu
sHeprocOeperaronero crnocoda paspyleHuss TOPHBIX MOPOJA OCTaeTCsl aKTyadbHOU. ITO
MOATBEPKIeHO NocTaHoBieHneM Kabunera MunuctpoB Ykpaunsl oT 1 mapta 2010 1. Ne 243
[6, npunoxenue 2 myHKT 3].

Lenpto  uccnenoBaHuil  siBAsieTcss  pa3paboTka U 00OOCHOBaHHWE  HOBOTO
SHEprocOeperaroniero BpanaTeIbHO-THAPOKABUTAIIMIOHHOTO KOMOMHUPOBAHHOTO CrHocoba
pa3pyllieHust TOPHBIX TOPOI.

PE3YJIBTATBI HCCJIEI[OBAHHﬁ. OObemMHasi KOHIIEHTpAIMS KaBUTAIMOHHBIX
my3bIpbKOB HaxoauTcs B npefenax (1...101%) 1/m3 [1, ¢.6]. Ilpu ux cXJIONBIBAHUM BO3HUKAIOT
MMIYJbChl JIaBJICHUSA, JOCTUTAIOIIUE 10° MIla. [Ipu Takux 3HAYEHUSX KOHIIEHTpPALUH M
naBineHmit, ymenpHas MommHocTh coctaBimser (10%..10°%) kBt/M® [1, c.7]. Dro sBusercs
JOTIONTHUTEIbHBIM HCTOYHUKOM DSHEPrUd Jid pa3pyllieHus TropHeIX mopon. OnuH u3
BAPUAHTOB peaju3alnuu pabodyero HMHCTPyMEHTa I KOMOMHHPOBAHHOTO BpalllaTelbHO-
THIPOKABUTAIIMOHHOTO crocoba mpezctasieH B [2, ¢.23]. Ero y3en reHepanuu UMITYJIbCOB

n300pakeH Ha pucyHke 1.

30Ha

HATOACHII

KAB HTaI[HOHHBIX

KaBepH

(cyOpesoHaHca)
9

}X'}x' 30Ha
- 00pPa30BaHIIA
KAaB HTALIHOHHBIX

Pucynok 1 - ¥3ej renepanu UMIyJIbCOB pado4ero HHCTPYMEHTA ISl peaju3aiuu
BPANIATEIbHO - THAPOKABUTAINMOHHOTO CMOC00a Pa3pyllieHUsI TOPHBIX MOPO:
1 — pparmenT kanana /s MOJBO/IA KHUIKOCTH; 2 - PparMeHT KOXKyXa, 3 - MarHuT, 4 -
maddy3zopHas Hacaaka, 4 - KOKyX, 5 - a3 MOHTaKHBIN, 6 — ()parMeHT BCTaBOK
TBEPJOCIUIABHBIX (3yOOB)

[Ipu pasmemenun guddy3opa BHYTPU HMHCTPYMEHTA, BEKTOp JIBHKCHMS
KAaBUTALIMOHHBIX KaBEPH HAIIpaBJIIEH Ha pPEXyIIue KPOMKH pe3lia. JTO MPUBOAUT K HX
paspymenuto. Ha ocHoBe Teopemsl Jlapmopa [7, c. 4], clenan BBIBOJ, YTO MOJ JeicTBUEM
MarHUTHOT'O NOJIsl KaBUTAlIMOHHBIE KaBepHbI GOKycHupytoTcs. To ecTh, pereccupyroT BOKPYT
OCH TOTOKAa IPOMBIBOYHON JKUAKOCTH. DTO MPENOTBpallacT pa3pylIEeHUE MHCTPYMEHTa OT
NENCTBUS KaBUTAllMU M CO3JAaeT HAIPaBICHHIO HMITYJIbCHYIO HAarpy3Ky Ha MaccuB. Takxe,
NOJ JEMCTBMEM MAarHUTHOIO IOJIA, KaBEpHBbI B3aMMOHAKJIAbIBalOTCS. B pesynbrare sToro,
MPOUCXOIUT HHTepdepeHIuss JacToT KojeOaHuil kaBepH. BcnenctBue, - yBelnnyuBaeTcs
4yacToTa KojeOaHWi T'MIpOKaBUTALMOHHOM TeHepaluuu 10 cyOpe30oHaHCHOU. [IpoMBIBOUHBIM
KaBUTALIMOHHBIA IMOTOK C CYOpEe30HAaHCHOM 4YacTOTOM MONajaeT Ha IMOBEPXHOCTh T'OPHOM
HOpOJbl, YTO TMPUBOAUT K POCTY €CTECTBEHHOW U 00pa3oBaHMI0 HCKYCCTBEHHOMU
TPEIIMHOBATOCTH. Y MEHBIIAETCS YCUIIME PE3aHUsl TOPHOW MOPOABI 32 CYET YETO MPOUCXOIUT
CHIDKEHHUE dHepruu paspymenus 10 10 % [2, c. 25-26].
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JlnuHa KaBUTAIMOHHOW KaBEPHBI 1, , M [8, c. 49]:

= dep U 4
209082 |\ Junyyt

rne Dy — amamerp otsepctus muddysopHoit nacamku B ceuenmu 2-2' m; B — yron
packpsitus quddy3zopHoit Hacaaku, rpaayc; u=0.9 — ko3pPuIMeHT pacxoaa y3ia TeHepaluu
UMITYJIBCOB, 0. €. [8, c. 20]; 7 — mapamerp KaBUTaluH, 0. €.; y = 1,1 — koddunment noreps

, 1)

Ha paclIMpeHue NoTokKa, o. e. [8, ¢.11].

MaremaTtnueckass wmojenb (1) He ydYUTBIBACT TapameTphbl, BIHSIONUE Ha
(dbopMHpoBaHNE KaBUTAIIMOHHON KaBEpHBL: JUIMHY nuddy30pa, nepenan AaBleHUA HAa BXOAE U
Beixosie  auddyszopa, ruapaBiIMdeckoe  comportuBieHue,  kodddumument  Jlapcew,
KMHEMAaTHYEeCKYI0 BSA3KOCTh MPOMBIBOUYHOM JKHAKOCTH, €€ IUIOTHOCTh. I[lostomy, s
ycoBepuicHcTBoBaHus (1) mpuHATE MatemaTrueckue moaenu (2) - (13) [9 c. 188-211; 10, c.
46-51; 11, c. 77-78].

f=2~(p3—p2)~(p-V§, j (2)

W3menenue nasienus B Auddy30pe Ipu H3MECHEHHH YTIIa €r0 PACKPBITHS U JaBJICHUS
B ceuennsx 2 ' -2!1ra 31 -3 (pucynoxk 1) - p2, p3, coorsercrenno, Ia:

Ap=p, —p,; @)
p,=p,—h -p-g, (4)
p3:p-g-(pz-(p-g)+[v§p2—v§p3)-(2~g)—h4j, ()

rJe p1 — JaBJIEHHE, co3naBaeMoe HacocoMm, [1a; hi, hs — morepu Ha Tpenne B kaHaie mogBoxa
MIPOMBIBOYHOW JKHUIKOCTH U B TU(PQPY30pHOIl Hacaake, COOTBETCTBEHHO, M; p - IUIOTHOCTB
IPOMBIBOYHOM JKUAKOCTH, KI/M°, § - YCKOPEHHE CBOOOIHOTO MANEHHUS, M/C2; Vepl, Vep2 M Vep3 —
CKOpPOCTH NOTOKA >KUJKOCTH 4epe3 padouuil MHCTpYMEHT B KaHalle MOJBOJIa IPOMBIBOUYHON
KuaKocTH, B cedenusx 2-2' u 3-3! (pucynok 1), cooTseTcTBEHHO, M/C.

CKOpoCTH OTOKA KUAKOCTH Yepe3 paboumii MHCTPYMEHT, M/C:

Ucpl:UcpZ:Q/SJ_:(Q'4)/(7T'D12); (6)
vep3=Q153=(Q-4) /(ﬂ- 032) - (Q-4) /[ﬂ-(Dl+2~(|2~tg(ﬂ/2)))2), )

rae Q — MPOM3BOAMTENBHOCTH Hacoca, M/c; Si, Sz, S — MIoOmany cevyeHWil KaHana s
M0/IBOJIa MPOMBIBOYHOM kuaKkocTH, muddysopHoii Hacanku B cedenmsx 2@ -20 3 -3
(pucynok 1), coorBercTBeHHO, M/c; Di, D2, D3 — pamamerpsl KaHama s MOABOJA
IIPOMBIBOYHOM kuakocTH, muddysopHoii Hacanku B cedenusax 2' -21, 31 -3 (pucynox 1),
COOTBETCTBEHHO, M/c; |l m B — mmHa W yron packpwiThs au(Qy30pHON HaCaIKH,
COOTBETCTBEHHO, M U TPaIyc.

IloTepu Ha TpeHHME B KaHale Ui MOJABOJA TNPOMBIBOYHOM JKHMAKOCTH H B
muddy3opHoit Hacaake pabodero uacTpymenTa hi, ha, m:

=2 (01 D1)- (V24 12-9)) ®)
hg = 402,512 9). 9
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rae |1 — pivHa kaHaia Juist T01BOJIa IPOMBIBOYHOM JKHIKOCTH, M.
Koaddumment conporupnenus B nuddysopHoit Hacaake Ea, M [11, . 77]:

54 :Knp '(n _1)2 ) (10)

rme n - cremeHp pacmmpenns guddysopa, B.0.; Kup(P=15%=0.35, Kup(p=15°=0.8,
Kup(B=15°)=0.95— ko> dunuent cmardenns xuaxocty, [11, c. 78]. o. e.
Crenens pacumpenus quddysopa (o. e.) u uncio Peitnonbzca (o. e.):

n=5,15,, (11)
Re :chl-(D_L-v), (12)

IJie V — KHHEMaTHYEeCKas BA3KOCTh KUIKOCTH, M7/C.

JIiss BO3HUKHOBEHHUS KaBUTAI[MM HEOOXOIUMO OOECICUNTh BBITOJHEHUE YCIIOBHUS:
Re>7340 [12, c. 143]. CormacHo c[13, c. 85], mpu 2300<Re<10°, xorpdurment Jlapcu
onpeaensaoT mo dopmyiie brasnyca (s TypOyJeHTHOrO peKMMa JBUIKCHHUS JKHJIKOCTH B
TUAPABIMYECKH TTAJKUX TPpyOax), 0. e.:

4 =0,3164/4Re . (13)
Hcxonnple naHHBIE ISl pacdyeTra [JIMHBl KaBUTAIIMOHHOM KaBEPHBI U YaCTOTHI
KoieOaHU reHeparopa MMITYJIbCOB: AUaMeTp CKBaxHHBI Do=0.05 M; rioyOumHA CKBaKHMHBI
AS=0.1 ™m; HampsbkeHue M TOK B ceru mnepemeHHoro Toka U=220 B, [=5 A; Bpewms
paspymenns t=3600 c; HayagbpHOE JAaBIEHHME M pacxon Hacoca p1=6 MIIa, Q=0.011 wm%/c;
koadurment Jlapcu A=0.026 [paccuutano 3a 13, c. 85], o.c.; ;JuIMHA KaHaja JJIs MOJBOJA
npombiBouHOW kuakocTu 11=0.03 M; ckopocTh kuakoctH B KaHane 1| (pucyHok 1)
Vep1=Vep2=1.18 M/c; mnoTHOCTH qucTUaupoBanHoii Boasl p=1000 kr/m[14, 314c.]; nuamerp
orsepctus auddysopHoii Hacagku B ceuenun 21-2"1 D2=0.018 m
Pa3paboTana HOBasi MareMaTHYecKas MOJENb JUIMHBI KaBUTAI[HOHHOW KaBepHbI (14),
KOTOpas OTJIMYAeTCS OT HW3BECTHBIX TEM, UYTO YYUTHIBACT Nepemnaj JaBJICHUH, CKOPOCTb
KHUJIKOCTM W TOTepu Ha TpeHue B audp¢y3opHoit Hacaake. [lo3BonseT yCTaHOBHUTH
3aBHCHUMOCTH JIJTMHBI KaBEpHBI OT JJIHHBI TU(PGY30pHON HACAJKH Yepe3 CKOPOCTh JIBUKCHUS
NPOMBIBOYHOU KHUIAKOCTH Vcpz uepe3 ceuenue 3'-3" (pucynok 1). Takas 3aBHCHMMOCTB
npeJICTaBJIeHa Ha PIUCYHKE 2 TIPU UCXOTHBIX TAaHHBIX HABEJICHHBIX BHIIIE.

Dk 7

:2"[ 12) -
9(812) (1—(2p2‘pz-gz+(VCsz+VC2p3)~4'P'9_§4'VCZpg'p_p2'P'V02|02B_V’ 1

~1/(14)

3aBUCUMOCTh JIIMHBI KAaBUTALMOHHBIX KaBepH OT JIMHBI Juddy3opa HMeer
HUCXOAIMN THrepOonmueckuii xapakrep. C yBennmueHneM yriia packpeitus auddysopa ot
30° (tg30=0.58) mo 60° (tge0=0.58), nmuHa KaBepHBI yMeHbIIaeTcs oT 14 MM 10 3 MM (mipu Iz =
0.009 m). B 3aBucumoctsx (1), (14) tanrenc yriaa packpbiTusi AUPPY30pHON HacaIKH
XapaKTepu3yeT CKOPOCTh 00pa3oBaHMs KaBUTAIMOHHBIX My3bIpbkoB. OTcCl0oga, yeM Ooiblie
TaHreHc yrina auddy3opa, TeM MEHbIIE 30Ha KaBUTAIMH U JUTMHA KaBUTAIMOHHOW KaBEPHBI.
OTO 03HAYaeT, YTO MPH YBEIMUYEHHH yria auddy3opa MPOUCXOAUT KOHIEHTPALUs SHEPTHU
KaBUTAIIMOHHOTO TOTOKA y KpuTHdeckoro cedenns 21-2!! (pucynox 1).

YacTtoTa aBTOKOJI€OaHUH T€HEpALMU UMITYJIBCOB B paboueM HMHCTpyMeHTe 0e3 yueTa
JeiicTBHs MarHuTHOTO 1o, [ [8, ¢. 53-54]:

f= ShM'Q/Cplllk): (1/ \/;)-tg(/}/Z)- cpl/lk), (15)
rae Sh, —MoaudunupoBanHoe uncio Ctpyxans, o.e.
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SXID_Z _‘-\N-L\-
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oot 0012 0014
12, m

PucyHok 2 - 3aBHCHMOCTbD JUIMHbI KABUTAMOHHBIX KaBePH OT JJUHBI 1u(y30pHoii
Hacaaku (1 — opu p =30°; 2 — npu p = 45°; 3 — npu p = 60°.)

B Tabnune 1 mpeacraBieHbl 4acTOTHI B 3aBUCUMOCTH OT M3MEHEHHUsS JJIMHBI U yria
packpbITust AUPPY30pHOM HACATKY TIPU HAYATBHBIX YCIOBHSIX YKa3aHHBIX BBIIIE.

Tab6amnna 1
YacToTa reHepanuu MMIyJibCOB B paboueM HHCTpyMeHTe, I'1
Juna nuddyzopa Yron packpsitus aguddysopa, B, rpagyc
l2, M 30 | 45 | 60
YacroTa reHepaliuu UMIyJIbCOB B pabodyeM HHCTpyMeHTe, 11y

0.009 713 1884 3518

0.012 776 1832 3135

0.015 789 1699 2761

MaxkcuManbHOE 3HAYeHHE YacTOThI KoyiebaHWi KaBUTAallMOHHOW kaBepHbl 3518 ' B
30He OOpa30BaHMs KaBUTAIMOHHOTO TOTOKa (PUCYHOK 1) mpu 3aJaHHBIX HMCXOJHBIX
napamerpax. JTo JOCTHTaeTCs TpH HaHGOIbIIeM yrie packpbiTus 60° 1 HauMeHbIIeH JIuHe
mudgyszopa 0.009 M. O0bAcHAETCS TeM, UTO, MPU TaKUX YCIOBUSAX, YBEIUUYMBAETCS YacTOTa
CpbIBa MOTOKA.

WNuTepdepeHus 4acToT «CXJIOMbIBAHUSA» KAaBUTAIMOHHBIX KaBEpH MOJ AEHCTBHEM
MarHuTHOIO MOJs - HEOoOXOAMMOE YCIIOBHE JUIsl 00pa3oBaHHs CyOpEe30HAHCHOM 30HBI
(pucynok 1). lng Toro, yToObl 3TO MPOMU3OLLIO JUIMHA MOCIEAHEN OJKHA OBITh HE MEHee
panuyca auddyzopHoil Hacaaku. Mcxoas M3 3TOro YCIOBHs, PEKOMEHAYyeMble 3HaueHUs
JUTMHBI U yIy1a packpertus quddysopa 0.009 m u 30°, cooTBeTcTBEHHO.

[IpenmymiecTBaMu npeiaraeéMoro crnocoda sBIsSIOTCS: KOMOMHAIMS BpallaroIiencs u
KAaBUTALIMOHHOW HArpy3Kd; BO3HHUKHOBEHHME JOIOJHUTENbHBIX JUHAMUYECKUX PEKUMOB
cpeabl, 4YTO pa3pymaercs; oOpa3oBaHHME MCKYCCTBEHHOM M  POCT  €CTECTBEHHOMU
TPEIIMHOBATOCTH MAacCHBa; BO3MOXXHOCTh OCEBOM (DOKYCHPOBKM M  KOHIIEHTpAlUU
KaBUTAI[MOHHBIX 00J1acTei; MOBBIIIEHHE YaCTOTHl KOJIEOAHWH KaBUTAIIMOHHOIO TeHepaTopa
110 cyOpe30HaHCHOM 3a CUeT BOJIHOBOM MHTEP(EPEHIINH.

BbBIBO/IbI

1. 3aBUCHMMOCTh JJMHBI KaBUTALlMOHHBIX KaBepH OT JIUHBI duddy3opa uMeer
HUCXOAIIMN runepOonudecknii xapaktep. C yBeaudeHneM yria packpeitusi auddysopa ot
30° 510 60°, nMHa KaBepHBI yMerbmaetcs ¢ 0.014 M 1o 0.003 M npu amuHE TUdDY30pa 0.009
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M. YacTtoTa cpsiBa noroka pacteT oT 713 mo 3518 I'u. To ecTh, IPOUCXOIUT KOHLEHTPALIUS
SHEPruM KAaBUTAIIMOHHOTO TIOTOKAa Ha BBIXOAE M3 KPUTHUYECKOTO cedeHus auddyzopHOit
HaCaJKu pabovYero HHCTPYMEHTA.

2. s o6pa3oBaHuUs CyOpE30HAHCHOM 30HBI B KABUTAITMOHHOM ITOTOKE, HEOOXOTUMBIM
YCIIOBHEM SIBJIICTCSI MHTEpEpEHIHs KOolIeOaHUl KaBUTALMOHHBIX KaBEpH IOJ JICHCTBHEM
MAarduTHOI'O ITIOJIA. I[JISI TOrO, 4T00 3TO MMpoOn301LJI0, AJIMHA KaBHTaHHOHHOﬁ KaBCPHLBI JOJI’KHA
ObITh HE MEHee pamuyca TUPQPY30pHOH HACAAKU. DTO TOCTUTACTCS TPU JUIMHE W YIJIe
packpeitus quddysopa 0.009 M u 30°, coorTBeTcTBEHHO.

3. IlpemmymectBamu  mpemjgaraeMoro  cmocoba  sIBISIOTCS:  KOMOWHAIMS
BpaH.[aIOH.[efIC;I n KaBHTaHHOHHOﬁ Harpys3Kku, BO3HUKHOBCHHUC JOIIOJIHUTCIBbHBIX
JMHAMUYECKUX PEKUMOB CpEbl, YTO pa3pyliaercs; oOpa3oBaHHWE HMCKYCCTBEHHOW W POCT
€CTeCTBEHHOM TPEUIMHOBATOCTH MAacCHBa; BO3MOXHOCTb OCEBOW  (OKYCHPOBKH H
KOHIICHTPAallMM  KaBUTALIMOHHBIX  OOJIACTEW;  MOBBIICHWE  YacTOThl  KOJCOaHHI
KaBUTAI[MOHHOTO TeHEpaTOpa JI0 CyOPE30HAHCHOM 3a CUET BOJIHOBOM HHTEPHEPEHITHH.
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SECTION 5. Innovative technologies in science.
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INFORMATIONAL SYSTEMS IN PUBLIC SECTOR

Abstract: In this article studying of a course of informatics with use of interactive
methods and acquaintance of students with the purposes and tasks of the program of
formation of "The electronic government™ in RK is considered.

Key words: informatics, method, innovation, Internet, Electronic government, site.

YK 519.65622.011.4;622.023
NHOPOPMANIMOHHHBIE TEXHOJIOI'MM B YIIPABJIEHUU I'OCYJAPCTBOM

Annomayua: B oannou cmamve paccmampugaemcs uzyieHue Kypca uHpopmamuxu ¢
UCNONb306AHUEM UHMEPAKMUBHBIX MEMO008 U O3HAKOMIEHUe CMYOeHmMO8 C YeliMu U
3a0auamu npocpammul popmuposanus "Inexkmponnozo npasumenvcmea” ¢ PK

Knwuesvie cnosa: ungopmamuxa, memoo, unnosayus, Humepnem, IneKmpoHHO20
npasumensbcmea, caum.

Learning of informatics using interactive methods can help to intensify cognitive
abilities of the students, to develop the ability of self-education and ability to work in the
team, to develop and emerge communication skills and to enhance learning motivation. In
classes on computer science it is very important to define which methods are required to teach
topic. For generalization of previously learned materials we use several techniques, such as
«brainstorming», «group discussion», «business gamey, , teaching small groups, breaking
down the lessons into smaller parts. Technique of small group discussion allow to each group
member shares a group task, a mutual goal, and common resources (a shared text or problem).
The characteristics of small group discussion are:

v Providing the students with detailed manuals showing how the problem should
be solved step-by-step

v Students help each other learn

v Each group member has a responsibility to contribute to the group and do
her/his "fair share"

v Each group concludes their work together by sharing the results of their work
with others

v Clarifies value orientations of students
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Positive interdependence

v Providing the students with opportunity to control own process od education
and better influence to it;

v The students are stimulated to actively participate

Method of small group discussion may applied for learning any topics of informatics
such as repetition of knowledge, control of knowledge and getting new knowledge.

Thus, interactive techniques are allow to form active attitude to scientific - cognitive
and educational - professional activity for students, which is based on position of life and
professional self-determination of students.

The bottom line is that students are more able to learn together when you face each
other in small circles. Students also support each other in learning when you make a
commitment to solve problems jointly through discussion and shared explanations. They
develop skills in leading, making decisions, building trust, and managing conflict. All of these
skills are of value in today’s workplace. Each group needs to regularly assess the
effectiveness of its communication strategies and seek ways to improve group
communication.

Learning of informatics using interactive methods can help to intensify cognitive
abilities of the students, to develop the ability of self-education and ability to work in the
team, to develop and emerge communication skills and to enhance learning motivation.
Familiarize students with goals and objectives of the program of formation « Electronic
government» in Kazakhstan, analysis of the current state of informatization in state agencies,
and with main directions and mechanisms of implementation of the program. “Electronic
government” was created for more effective, transparent and accessible work of government
agencies.

Development of information and communication technology (ICT) now is a global
trend of world development and scientific and technological revolution

Applying of ICT is crucial for improving the competitiveness of the economy,
empowering its integration into the world economy, and for increasing public sector
efficiency and to improve internal administration and management capabilities.

Information and communications technology (ICT) - stresses the role of unified
communications of methods, processes, telecommunications, software and the integration
storage, and audio-visual systems, which enable users to access, store, transmit, and
manipulate information in the interests of its users.

Clearest positive impacts generated by ICT on public administration are in the areas of
efficiency and productivity of government performance, and it could reduce the cost of
bureaucratic procedures.

E-Government policies have largely conceived the use of ICTs as a further step in the
re-organisation of the public sector along the basic principles of efficiency gains and costs
savings that have driven many private sector ICT adoptions.

Directions:

v interaction with citizens and businesses;
v inner workings of state agencies;

v interaction between a government.

Economic effect of the introduction of ICT connected with:

v’ the release of areas, previously spent on document storage;
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v" the reduced number of employees during the growth of the volume of work with
documents;

v' the reduction of run-time business processes of government (related with in
particular, time-saving operations on documents).

Great importance is the indirect effect of introduction, incudes:

v improve the quality of decisions;
v increase public confidence to government;
v reduction of indirect costs for the maintenance of public authorities.

“E-Government” refers to the use by government agencies of information
technologies (such as Wide Area Networks, the Internet, and mobile computing) that have
the ability to transform relations with citizens, businesses, and other arms of government.
These technologies can serve a variety of different ends: better delivery of government
services to citizens, improved interactions with business and industry, citizen empowerment
through access to information, or more efficient government management. The resulting
benefits can be less corruption, increased transparency, greater convenience, revenue growth,
and/or cost reductions. The final stage of moving from traditional government to e-
government is defined by the existence of a single web portal, where you can find any
government information.

All government services are possible only on-line and all administrative activities
carried out by electronic devices, not based on paper use.

Introduction  of “electronic government™ - complex organizational, economic,
technological and social process that demands considerable financial costs and administrative
efforts.

Agency of Informatization & Communication (AIC) takes in account experiences of e-
government in South Korea, Singapore, Italy, Germany and Estonia, after that the State
program for the formation of "electronic government™ in the Republic of Kazakhstan has
developed with the help of international experts.

The State program for the formation of "electronic government” in the Republic of
Kazakhstan for 2005-2007,  was developed in accordance with the President's Message to
the people of Kazakhstan from March 19, 2004, “For competitive Kazakhstan, competitive
economy, competitive nation” taking into account the basic concept of "e-government” in the
Republic of Kazakhstan, approved at a meeting of the Government of the Republic of
Kazakhstan by the Protocol of June 8, 2004 N 9.

This program is based on the idea of achieving through the "electronic government"
progressive informational Kazakhstan.

The main priorities for the creation of "electronic government"” are that citizens have
to get public access to the internet, development of levels of knowledge about information
and communication technology as well as the modernization of public administration.

Development of infrastructure “electronic government” will be to implement in two
related but functionally distinct circuits.

Internal circuit embraces relationships “Government to Governments " and includes
information systems serving interagency administrative procedures.
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External circuits embraces relationships " Government to Citizens " and " Government
to Businesses " and provides interaction between the state and citizens and organizations.

The program takes into account the main provisions of the State program of formation
and development of the national information infrastructure of Kazakhstan, approved by the
Decree of the President of the Republic of Kazakhstan dated March 16, 2001 number 573.

Purpose and Objectives of the Program

The program aims to provide citizens and organizations a quick and qualitative access
to public services and improving the functioning of public authorities by the help of ICT.

To achieve this goal it is necessary to perform the following tasks:

1. creation of a regulatory legal and methodological framework allowing the state to
citizens and organizations to function in the information society;

2. formation and development of e-government services;

3. provide to access to e-government organization works to eliminate information
inequality and improve the level of education in ICT,;

4. formation of the basic components of e-government infrastructure and
optimization of information infrastructure of public authorities;

5. Protecting of information infrastructure for e-government.

E-government infrastructure are integrated state information resources in conjunction
with the development of information services, providing citizens regulated by access to these
resources.
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SECTION 7. Mechanics and machine construction.
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ANALYSIS OF WIDE BURNISHING TECHNOLOGY APPLICATION RESULTS IN
MASS PRODUCTION OF CRANKSHAFTS

Abstract: In this paper experience of machine parts processing with surface plastic
deformation technology with high productivity is presented by the processing of under-gland
journal of crankshaft of Lada Priora and Lada Kalina cars example. Results of experimental
studies which directed on application efficiency of proposed technology determining are
presented.

Key words: crankshaft, wide burnishing, gland leak.

AHAJIN3 PE3YJIbTATOB BHEJAPEHUA TEXHOJIOI'MU IIUPOKOI'O
BBITVIA’KUBAHUSA B MACCOBOE ITPOU3BOACTBO KOJIEHYATBIX BAJIOB

Annomauusn:. B pabome npedocmasgnen onvim mexHonocuu 0opabomku nogepxHocmet
oemarneltl MAWUH GbIIANCUBAHUEM C BbICOKOU NPOU3BOOUMENbHOCIbIO HA  Npumepe
00paboOmMKU NOOMAHICEMHOU WelKy 8aia Kolenuamozo asmomoouner Lada Ilpuopa u Lada
Kanuna. Ilpedcmasnenvl pesyivmamovl 3KCHEPUMEHMATbHBIX UCCIE008AHUL, HANPABIEHHbIX
Ha onpedeneHue 3¢hhekmusHocmu npuMeHeHUs NPeOIOHCEeHHOU MeXHOI02UM.

Knrouesnie cnosa: 6an koneHuamulil, WUPOKOE 8bl2NANCUBAHUE, MeUb CATbHUKA.

[Tporieccyl  00pabOTKM MOBEPXHOCTHO-TLIACTHUECKUM aedopmupoBanuem (ITI1]T)
W3BECTHBI C CEPEIMHBI MPONUIOro Beka. VcciemoBaHUSAM B JaHHOW OOJACTH ITOCBSIICHBI
MHOTHE pabOThl OTEYECTBEHHBIX U 3apyOekHbIX yueHbIX [1, 2]. B ocHoBHOM miporieccs TTT1/]
BHEJPSUTUCh Ha OIEpanusXx M0 00padOTKEe OTBETCTBEHHBIX JIETAICH B MEITKOCCPHIHOM U
€IMHUYHOM MPOU3BOJICTBAX.

OpHolf M3 aKTyaJIbHBIX 3a/ay SIBISUIOCH BHeApeHue mpouecca obpadorku IIITJ] B
MaccoBO€ MPOU3BOJCTBO MPH COXPAaHEHHMH €r0 OCHOBHBIX MPEUMYIIECTB — THOKOCTH B
JUara30He IMOJTY9YaeMbIX ITapaMeTPOB MHKPOTEOMETPUH W IOBBIIMICHUE MHUKPOTBEPIAOCTH
MIPUTIOBEPXHOCTHBIX CIIOEB.

UccnenoBanus B o6mactu mporeccos 1T/ 8 HUJI-7 « ABTOMOOWMIIBHBIE TEXHOJIOTHI
TONBATTUHCKOTO TOCYIapCTBEHHOTO YHHMBEPCUTETa BEAyTCS JUIUTEIbHOE Bpems. OOHUM U3
MOKa3aTeIbHBIX PEe3yJbTATOB SBJSCTCS YCICIIHOE BHEApPEHUE pa3paboTaHHOW JIabopaTopuu
HOBOM pazHoBuaHOCTH [II1J[ — mMpokoro BeITNIaXUBaHUS B MaccoBoe mpou3BoactBa OAO
«ABTOBA3» s 06paboTku KojeHuyaThix BajgoB aBTomoOmieit LADA (B HacTosiiiee Bpemst
JIaHHBIC JIeTaIM yCTaHABJIMBalOTCs Ha aBToMoOMsax Lada Kalina).

64


file:///C:/Users/Alexx/AppData/Roaming/Microsoft/Word/www.T-Science.org
mailto:a.lukyanov@tehnomasch.ru
https://mail.rambler.ru/#/compose/to=loo-05%40mail.ru

ISPC «Scientific technologies of the future», 28.02.2014

[Tporiecc MMPOKOTO BBITJIAXKUBAHUS OTIUYACTCS OT KIIACCHUYECKOTO BBITJIAXKUBAHUS
TCM, 4YTO IMoAaayda OCYHCCTBIICTCA JIMIIb B IMOINCPCYHOM HAIMPABJICHUU MMHUPOKUM
CaMOyCTaHABIIMBAIOIIMMCS HHCTPYMEHTOM, IIMPHHA pabovell 30HBI KOTOPOTO paBHA JIMHE
obOpabareiBacMoli moBepxXHOCTH (cM. pucyHok 1) [3, 4]. JlaHHOE TEXHHYECKOE pEIICHUE
MIO3BOJIMIIO PEATU30BaTh MPoIiecc 00pabOTKH BBITJIA)KWBAHUEM B JKECTKO 3aJIaHHBIX YCIOBUSIX
[UKJIAa TPOU3BOJCTBA, B KOTOPOM IMpormecc O0OpabOTKM BCEH JeTand IIUPOKUM
BBITJIAXKMBAHUEM COCTABIISICT 5-6 CEKYHI.
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Pucynok 1 — TexHosiornyeckasi HaJIagKa NpoLecca BbITJIAKUBAHUS HIUPOKUM
CaMOYCTAHABJIMBAIOIIUMCH HHCTPYMEHTOM.

Hwxe npuBeseHa WIUTIOCTPAIIUIO MTOKA3bIBAIOMIAS PA3IMYNE MPUHIMITAAIBHBIX CXEM
poleccoB 0OpabOTKU MOJIMPOBAHUEM M BbIrJakuBaHUeM. [Ipu mosmpoBaHUM MOBEPXHOCTH
YYyryHHON JieTald BBUAY HEBBICOKOM BOCIIPMHUMAeMOW Harpy3sku oOpaboTaHHas
IOBEPXHOCTh BBIMVIAUT MHBIYE, 4YeM TMpH BbIMaxuBaHuu oOpazom [5]. Ilponece
MOJIMPOBAHUSI MOKHO CPaBHUTH C MpoIeccoM pezanus (cM. PucyHok 2,a), rae Kaxaoe 3epHO
ABJIsieTC cBOeoOpa3HbIM pe3noM. Ha moBepxHocTH 00paOOTaHHOW MOJMPOBAHHEM BHJIHBI
060po3abl OT 00paboTku. IloBepXHOCTH COAEPHKUT OOJBIIOE KOJIUYECTBO TI'padUTOBBIX
BKJIIOYEHHUH ¢ TOpUYAIIMMU 3ayceHlamu. [Ipy BIrIa)kMBaHUU TOBEPXHOCTH YYT'YHHOM JieTann
NPOMCXOIUT MHTEHCHBHAS TUTACTHUYECKas aedopMalisi METAIMYEeCKOW OCHOBBI, a TaKkKe
BbIKpalmBanue rpagura u3 ceponutoB koropeiii yaansercs ¢ COTC (cMm. Pucynok 2,0).
[Ipr >TOM BO3HWKAaeT YBEIMYECHHE CIUIONIHOCTH MOBEPXHOCTHOTrO ciios. Ha moBepxHOCTH
BUJIHBI MUKPOTPEIMHBI, 3ayCEHLIbI C(HEPOIIUTOB MOIMSITHI, HO HE 3aKPBITHI.

Pe3ynbTaThl SKCIEpUMEHTATBHOTO UCCIIEIOBAHUS MHUKPOTBEPIOCTH IO CPABHEHHIO C
0a30BbIM TEXHOJIOTUYECKHUM IPOLIECCOM — IMOJUPOBAHMEM IOKa3alu MPHUPAIIEHUS JTaHHOTO
nokazarenss Ha 25% (marepuan neramm 4uyryH mapku BY 75-50-03), mpu coxpaneHHH
napametpoB Mukporeomerpun (Ra=0,2...0,4 MxM, puc) B 3ajaHHbIX npeaenax (Pucynok 3).

B Xoze BBHIMONHEHUS COBMECTHBIX HAayYHO-HUCCIIEAOBATEIBCKUX W OMBITHO-
KOHCTPYKTOPCKUX PaboOT Mexy TONbATTHHCKUM TOCyAapCTBEHHbIM yHUBepcuteTroM 1 OAO
«ABTOBA3» mno Tteme «CoBeplieHCTBOBaHWE (PUHUIIHOW OOpaOOTKM  HapyX HBIX
WIMHAPUYECKUX TIOBEPXHOCTeH peraneil aBromoOusneii BA3 Ha OCHOBE TEXHOJIOTMH
0€3C0KEeBOT0  MOBEPXHOCTHOTO  IJIaCTUYECKOro JaedopmupoBaHus» Oblla BHeApEHa
TEXHOJIOTUSl BBITJIQAXKMBAHUS IIUPOKUM CaMOYCTAHABJIMBAIOUIMMCS HHCTPYMEHTOM Ha
(GuHUIIHON omepaluu 00pabOTKH CAIbHUKOBBIX IIIEeK Bajia KoJeHYaToro aBTomoomien Lada
[Tpuopa u Kanuna. Ha pucynke 4 npencraBieHa paboydasi 30Ha CTaHKa.
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Pucynok 2 — CxemaTu4Hoe cCpaBHeHHe MPO1ecCcOB 00padoTKM:

a) NoJIMpoOBaHuEM; 0) BbITJIA)KMBAHUEM.
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Pucynox 3 — MUKpoOTBep10CTh MOBEPXHOCTH AeTaseii u3 yyryna BU 75-50-03 mocae
Pa3JIMYHBIX METOAOB 00padoTKHU: 1 — mocJie MOJIMPOBaHus; 2 — OCJIe BbITIAKHBAHUSA €

COTC, 3 — nocae Boiriaa:xkupanusa 0e3 COTC.

IIpeumymiectBa  modydaeMble INpPU  BHEAPEHUM  IIUPOKOTO

BbIT'JIA’)KUBAHUA

PacCMOTpPEHHBIE BBIIIE MOATBEPKIAEHBl KaK TEOPETHUUECKUMH, TaK U IKCIIEPUMEHTAIbHBIMU
uccnenoBanusiMu.  [lomydaemble mpu 00paboTKe IIMPOKUM BBHITJIQ)KMBAHHEM KauecTBa
MOBEPXHOCTU  (HAampuMep,  HANPSOKEHUS]  CKATHs)  TOJOXKUTEIBbHO  BIMSIOT  Ha
JKCIUTyaTallMOHHBIE CcBoMcTBa wu3aenus [6, 7, 8]. IlockoibKy HEBO3MOXXHO TIPHBECTH
KOHKpETHBIE U(DPBI, €CIH MPUHATH YPOBEHBb AEPEKTOB CYIIECTBOBABIIUN B T'OJ BHEAPECHUS
TEXHOJIOTHH 33 HAYAIbHYIO TOYKY OUEBHIHO JAIBHEHIIIEE ero MIIaHOMEPHOE CHIKEHUS.
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PucyHnok 4 — PaGouas 30Ha cTaHka /151 00pa00TKHU BbIIVIAKBAHMEM IIMPOKUM
CaMOYCTAHABJIMBAIOLIUMCS HHCTPYMEHTOM.

ITocTrenenHoe u3MeHeHUe ypoBHA JNepeKToB 0ObscHseTca TeM (cM. PucyHok 5), uto
TrapaHTUHWHBIA CPOK 0OCTY)KMBAaHUS HA JAHHYIO HOMEHKIJIATYPY MU3JIEIUN COCTABISET TPU roja
U COOTBETCTBEHHO K YETBEPTOMY TIoAy paboThl MOAECPHU3UPOBAHHOTO OOOpYyIOBaHMS B
CTaTUCTHYECKUE JJAHHBIE HE BKIIOUYEHBI 00pa0OTaHHBIE C TOMOIIBIO IOJTMPOBAHNUS ACTAIIH.

Vpopess Ha 1000 apT.

1 2 3 4 5
T'ox mocne MogepHIG AaIpm

PucyHok 5 — YpoBeHb aedeKTOB CaJIbHUKOB KOJeHYaTOoro Baja Ha 1000 apromo0uieii B
roj.

JlanpHeiiee cCOBEpIIeHCTBOBAHNE TEXHOIOTUH 00PaOOTKH BBITJIAXKUBAHUEM SIBJISIETCS
akTyanbHbIM Juis MamuHocTpoeHust [9, 10]. CoepiieHCTBOBaHWE HaYalbHBIX IMPH3HAKOB
TEXHOJIOTHMH (BO3MOXHOCTH CHIDKCHHS IIIEPOXOBATOCTH 3aroTOBOK M TOBBIIMIEHUS HX
MUKpPOTBEPJOCTH)  JOMONHSETCS  OOJBIIUM  CIEKTPOM  BO3MOXHOCTEH (HaHeceHHe
MHOTO()YHKIITMOHAJILBHOTO MaHOMETPUYECKOTO0 MHUKpOpelb(a Ha IMOBEPXHOCTh H3JCTUN).
HccnenoBanus B JTaHHOM HaIpaBJ€HUs MTO3BOJISAT MOBBICUTH SKCIUTYyaTallUOHHYIO HAJIEKHOCTh
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M3JIETNI OTEYECTBEHHOTO MAIIMHOCTPOCHHS U €TO IPUBIICKATEIBHOCTD I OTEYECTBEHHBIX U
3apyOeKHBIX TOTpeOUTEINIEH.

IIpogedenue nayuHo-uccie008amenbCkou pabomul 0CyujeCmeansaemcs npu noooepicke
epanma Ilpezudenma Poccuiickoti @edepayuu MK-6076.2013.8.
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SPECIES COMPOSITION OF BIRDS, INHABITING THE LAKE ULUGKOL
AND ITS SURROUNDINGS

Abstract: The main goal of the study was to examine the population of birds in the
lake Ulugkol and its surroundings. Novelty of research consists in the fact that such
researches for the study of bird population in the given territory for the last 10 years were
carried out for the first time.

Keywords: group, family, avifauna.

BHUJIOBOM COCTAB ITUL], OBGUTAIOIIUX HA O3EPE YJIYI'KOJIb U
ETI'O OKPECTHOCTAX

Annomauyusn: Ilenvio uccie0osanus A6UNOCL U3VHeHUe HACENeHUs Nmuy o3zepa
Vayexonv u e2o okpecmnocmeti. Hosusna ucciedosanus 3axuouaemcs 6 mom, ymo nooooHvle
UCCcned08anus N0 U3YYeHUI HAcCeleHUus NMuY Ha 0aHHOU meppumopuu 3a nocieonue 10 nem
nPOBOOUTUCH BNEPBbIE.

Knrwouesvie cnosa: ompso, cemeticmso, asughayna.

Ha ocHoBe peTpocneKTUBHOIO aHajli3a COCTABJIEH aHHOTUPOBAHHBIN CIIMCOK BUIOB
nTul, oburtaromux Ha yyacTke «KambI3sikckas cremb € 03epoM  YIIYTKOIb)»
["'ocyapcTBEHHOIO IPUPOIHOTO 3AIOBEIHUKA «XaKACCKUI».

VYyactok «KaMbI3sikckasi CTETb ¢ 03€pOM YIIYTKOJIb)» paclojioKeH B YilbaTckoit crenu
u Kapacykckoit cremsix Ilpuabakanckoro (LlenTpanbHo-XakacCKOro) CTEMHOTO OKpyra.
[Tmomans yuactka coctabiser 4789,3 ra [1, ¢.23.].

Ozepo Viyrkonb — OECCTOUYHBIN, TOPHKO-COJEHBIN, MEIKOBOJIHBIA BOJOEM C
npeobnagaromumu rryornHamu 10 1 M. Co BceX CTOpPOH €ro OKpy»KaeT CTeMb, KaK MPaBHIIo,
MEJIKOJIEPHOBUHHO-3/1aKkoBasd. FOxHOe mobepexbe MpeCTaBI€HO HEBBICOKONW KaMEHHMCTOM
TOPHOM TpsiioH, gocturaromeid S0 M HaJl TOBEPXHOCTBIO 03€pa, a CEBEPHOE U 3aMaiHOE, T1IE B
VYayrkonp BNagaloT TPU HEOONBIINX PYUbs, 3aHATHI OOIIMPHBIM MOYKAaUNHO-KOYKAPHUKOBBIM
00J0TOM ¢ KYpTUHAMHU TPOCTHHKA, pOTr0o3a U Kambllia. 31ech OObIYHBI colOHYaku. beperopas
10JI0Ca 3aHATa TPSA3EBBIMU OTMENIMU. B OKpecTHOCTAX o3epa YIyrkoib HUMeErOTCs Ooiee
MeJTKie, HeOOJIbIIe 03€pa ¢ pa3Hoi CTeNEeHbI0 MUHEpATH3aIluy BOIbI [2, ¢.56].

g naGmonenuit ucnosnb3zoBanu OuHokiabs BIIL[-10. Onpenenenue nTul mpoBOAMIIN
BU3yaJIbHO M MO rosiocaM. Ha3Banus BUAOB, NOABUAOB U MX CUCTEMATUYECKOE IOJIOKEHUE
npusezensl 1o JI. C. Crenansny [3, c. 35]

3a mepuoa HUCCIEAOBaHUS, B BECEHHUHW M OCEHHHUM Mepuoj, HaMU OTMEUYEHO
npeObiBaHue 69 BUIOB NTHIl HAa 03epe YIIYrKoJb, OTHOCSIIUXCS K 8 oTpsaaam u3 21 cemeiicTBa
(mo cucteme JI. C. Crenansina, 2003) (puc. 1) [6, c. 23].

B cucremarnueckoM OTHOIIEHWH JAaHHBIE OTPSJbl TPEACTABIEHBI CIEIYIOIINM
obpazom:

Otpsiaer ITorankoo6pasusie (Podicipediformes) u I'yceoOpasusie (Anseriformes)
npelcTaBieHbl Mo oaHoMmy ceMmelcTBy IlorankoBeie (1 Bum) u Ytunsie (14 BHIOB)
cootBercTBeHHO. B Kpachyto kuury PecnyOnuku Xaxacus (2004) BXOAAT HEKOTOpbHIE
npencTaBuTenu otpsaa ['yceobpasHeie, 3To — ede1b-KIMKYH, TeTaHKa, TOPOOHOCHIN TypIiaH.
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W3 mpencrasurencit orpsma CokxomoobOpasusie (Falconiformes) ma wuccnemyemoit
TEPPUTOPUN OOUTAIOT TIPECTABUTENHN BYX ceMeicTB: Scrpebunbie (6 BumoB) u COKOTUHBIC
(6 BumoB). B Kpacnyro kuumry Pecnyomukm Xakacust (2004) u3 cemeiictBa SlcTpeOuHbIC
BXOJIAIT — MOXHOHOTHH KypraHHHWK, MOTHIBHUK. M3 cemeiictBa CokonuHbie — 0ayioOaH,
caricaH U JepOHUK.

Otpsn Kypooopasusie (Galliformes) npeacrasien ogaum cemeiicrsom ®aszanossie (1
Bun). Otpsaag JKypasneooOpasubie (Gruiformes) mpeacraBieHn AByMs CeMEHCTBAMM:
XKypasnunsie (1 Bug) u Ilactymkoseie (1 Bun). B Kpachyto xkuury Pecnyonuku Xaxacus
(2004) BxomuT npeAcTaBUTENL ceMeicTBa JKypaBirHbIe — KpacaBKa.
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TaKCOHHOMHYECCKAsA I'pyIiria

PHcyHOK 1 - CooTHOIIIEHHE TAKCOHOMHYECKUX rpymnm nrui, OGI/ITalOHII/IX Ha y4yacCTke
«Kamb3sakckas crens ¢ o3epom Yiayrkoiab» (2012-2013 rr.):
1 — Podicipediformes, 2 — Anseriformes, 3 — Falconiformes, 4 — Galliformes,
5 — Gruiformes, 6 — Charadriiformes, 7 — Strigiformes, 8 — Apodiformes,
9 — Passeriformes

Otpsin PxxankooOpasueie (Charadriiformes) mpejicraBineH 4eThIppMsi CeMeHCTBaMU
PxankoBeie (3 Buaa), lllunoxmroBkoBeie (2 Bua), bekacoswie (10 BumoB) u YaiikoBwie (4
BHUJA). OTOT OTpsA NPEACTaBIE€H HauOOJBIIMM KOJIWYECTBOM BHUJAOB, OOMTAIOIIMX Ha
uccnenyemort Ttepputopuu. B Kpachuyio kuury Pecnybonuku Xakacus (2004) wu3
MIPE/ICTABICHHBIX CEMEHCTB BXOJAT 2 BUAA — IIWIOKIIOBKA W JUIMHHONAJIBIA IECOYHUK.
YepHozo6uk BkmoueH Tosbko B KpacHyro kuury Poccuiickoit @enepauuu (2004) u He
BKJIFOUEH B CIIMCOK OXPaHSAEMBIX BUI0B PETMOHAILHON KHUTH.

Otpsin CoBoobOpasubie (Strigiformes) mpencrasinen oxuum cemeiictBoMm CoBHHBIE
(2Buma). Otpsng  CrpmwxeoOpasubie  Apodiformes mpejactaBieH OJHHM — CEMEHCTBOM
Crpwxunsble (2 Buaa).

Otpsin  BopobsurooOpaszubie (Passeriformes) nuaupyeT 1O YHCIy CEMEHCTB H
MPEJICTaBIICH ceMblo ceMelicTBamu: JlacroukoBsie (2 Buaa) [7, ¢.34; 8, c. 67], ’KaBopoHKOBbIC
(3 Buma), Tpscoryzkosble (4 Buma), CxkBopuoBsie (1 Bun), Bpanoseie (3 Buna),
MyxonoBkoBsle (2 Buzaa), Bopoosunsie (1 Bun).

Takum oOpa3om, W3 MpeACTAaBIEHHOTO CIHCKa 7 BUIOB NTULl BHeceHbl B KpacHyro
kaury Poccuiickoit ®@enepanuu (2001) u Pecnyonuku Xaxacus (2004), onuH BuUJI BHECEH
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tonbko B Kpachyto kaury Poccutickoit @enepanun (2001) u ente 16 BUI0B BHECEHBI TOJIBKO
B Kpachyto kaury Peciy6onuku Xakacus (2004).

[To yucny BUIOB, OOMTAIOUIMX HAa HUCCIEAYEMON TEPPUTOPUHU JUAUPYIOT OTPSIBI
Charadriiformes — 28% (19 Bumos), Passeriformes — 23% (16 Bumos), Anseriformes — 20%
(14 Bunos) u Falconiformes —17% (12 BumoB). Ha ocraibHble OTPSIIbI B CYMME TPHUXOTUTCS
12% (8 Bu0B)

B 10 Bpems kak mis aBudaynsl Pecryomuku Xakacus [5, ¢.78 ; 3,c.56 | u Aunraii-
CasiHCKOTO 3KOperuoHa B 1esioM [2, ¢. 96] xapaktepHo mnpeoOsajaHKe MpeICTaBUTEICH
orpsaa Passeriformes, nmamee Mo cTemeHH 3HAYUMOCTH CICIYIOT MPEACTABUTEIH OTPSIOB
Charadriiformes, Anseriformes u Falconiformes.

TakuM 00pa3oM, COTJIaCHO COCTaBJICHHOMY aHHOTHPOBAHHOMY CIHCKY Ha y4acTKe
«Kampi3sikckas crenb ¢ ozepoM Yiyrkoib» I'TI3 «Xakacckuii» obutaet 40 % BUAOB NTUL OT
CIMCOYHOr0 cocTaBa aBudayHsl Pecriyoanku Xakacus [9, ¢.125].

3a uccieqyeMblil NepHoJ] HEMOCPEIACTBEHHO HAa HCCIEAYEMOM YYacTKE OTMEUYEHO
npeObiBanue 17 % BumoB oT aBudaynbl Pecriyonuku Xakacus [10, ¢.86].
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SOME ETHNO-ANTHROPOLOGIC AND HISTORICAL FEATURES OF
CRAFTSMANSHIP HERITAGE OF GANJA FROM ANCIENT TIMES TILL XIX-
XX CENTURIES

Abstract: The basic typical craftsmanship branches of Ganja were investigated for the
first time from the ethnographic-anthropological point of view in this article. Also, in this
scientific work have been researched the main features of these national craftsmanship kinds.

Key words: Ganja, ethnographic-anthropological research, handicraft branches,
Azerbaijan

Ganja is one of the oldest scientific and cultural centers of the World. This
consideration is proved on the basis of indisputable scientific arguments and facts.
Development of some local handicraft branches in Ganja historically offered necessary
facilities for progress of urban culture. Ganja has more than 4000 years old as an urban center.
This consideration is proved on the basis of indisputable scientific arguments and facts [1-3].
Development of some local handicraft branches in Ganja historically offered necessary
facilities for progress of urban culture. In traditional production of cloth manufactory trade
historically played an important place. This kind of craft that developed on the basis of local
raw materials was tied with cotton-growing economy. Since the time of the early Middle
Ages, Ganja as Tabriz, Ordubad have been the main center of Azerbaijan in production of
cotton cloth. In this ancient city printed cotton and calico fabrics have been widely produced.
In traditional cloth productions the main place took the urban mines. In the early 30s of the
XIX century in Ganja there were more than 164 people - weaving. The majority of these
artists were weaving. In Ganja, which was the most important center of cloth production were
produced different kinds of cotton cloth. Only in the 30s of the XIX century in Ganja were
presently working 30 cloth bench [4; 5].

In the ancient Ganja during the stage of the Middle Ages the great progress of silkworm
was represented by raw silk weaving. For this reason, on the basis of local traditions
production of delicate silk textiles from raw silk. From the point of view silkworm breeding
development and it’s preparing technology there were two main forms of production: so-
called raw silk weaving and felt weaving. In this important technological process it has such
kind of production stages as cocoon opening, silk initial processing, preparing of raw silk,
weaving technology, painting and decoration [3; 7-9].

In 111-V centuries, the local craftsmen themselves also became to produce better-
designed containers. Among the local clay and glass utensils that found in and around Ganja
there were big similarity in the form and also in the decoration. All the glass dishes found in
and around Ganja are similar with the local clays on decoration of that period.

Glass dishes were containing of Iron, cobalt, magnesium and other elements, that were
specific elements for Ganja and its surroundings. The development history of this sphere of
craftsmanship can be determined only through archaeological research. Results of
archaeological excavations in the territory of Azerbaijan and research show that in the
preparation of glass utensils were two technical methods: casting method and the method of
blowing. The first of these methods is more ancient, but in the Early Middle Ages and Middle
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Ages were used both of them. Produced glass alloys were transparent colored. By the addition
of dusts of various metals in glass alloys people got colored glasses. We can see also to get
her with different tinted green glasses also parts of blue, black and pink colored glass dish in
sections of 1X-X century in Ganja. In IX-X centuries appeared dishes that had handle and
spout. Among decorations of that period yellow, white and red beads of round and plain form
are met mostly. At the beginning of X-XIII centuries development of production of glass in
and around Ganja characterized by improvement from the technology point of view.
Archaeological researches show, that outside of the cities in the VIII-1X centuries, also big
settlements were established. This is often due to density in cities. The art of Textile
materials, that concern to weaving craft, consists of spindle heads and needles. First of all,
there have been discovered, that initial ceramic production in Ganja and its surrounding
regions are belong to the VII-VII millennium BC. From the history point of view, these
ancient clay vessels, belonging to the Neolithic stage, are differing from the pottery samples
of the neighboring ethnic in number characteristics.

These differences are seen in preparing technology, also in the area of external surface
decoration. From the construction point of view, samples of pottery, that concern to Antique
period, also to the period of Hellenism in Ganja, differed in various forms as pictorial vases,
ceramic figures and connected dishes. Pottery dishes, that concern to the first stages of Middle
Ages of Ganja, are differing from the ceramic samples of Antique period in two features: on
shape and for preparing techniques.

The craftsmanship of carpet-making is one of the important cultural achievements of the
Eastern people. In Azerbaijan production of carpets appeared during I millennium BC. In
Ganja production of carpets differed with quickly development. Ganja carpets are differing
with pile. Thickness indicators of such kind of carpets with comparator small number attract
attention (25 x30), composition is more distinct and simple, most of ornamental patterns have
geometrical features, in coloring carpet samples were used bright colors, local carpet masters
skillfully used buta’s amatively patterns [2-6].

Traditional textile of art of silk weaving products has a special place in Ganja. In the
city formed two main method of silk treatment: 1. Spinning. 2.Winding. Also, historically the
traditional art of saddle-making in Ganja developed in direction of cargo and passenger saddle
making. Afterwards military, economic and transportation significance of horse was decrease,
the demand for goods of saddle-making also was decrease. In the territory of Azerbaijan the
oldest samples of wood treatment were found in the territory of ancient Ganja. Around Ganja
area — in the region of Lake Goy-Gol in the IV-IIl millennium BC have been discovered
wooden thicker board, also wooden sugar bowl, that concern to the end of the Il millennium
BC, found in Mingachevir pitcher grave are material evidences of science thoughts. Have
been discovered, that initial ceramic production in Ganja and its surrounding regions are
belong to the VIII-VII millennium BC. These rare discover in and around Ganja are known
from the archaeological investigations in ancient cultural, art and trade centers of Azerbaijan.
The best samples of monuments, that concern to stone treatment are consists of column props,
mill and gridding stones. In whole there were founded in and around Ganja a lot of samples,
that concern to X century. They are consisting of stone figure, mills and column props. Mill is
usually prepared from volcanic, quartz, limestone and basalt. They used for grinding seed,
millet, salt and for other aims [6-8]. We meet mostly mill stones, scales and pumice stone in
stone treatment. At the same time there were used hewed stones for decorating buildings. In
this period there were prepared decorations from precious stone. In traditional production of
cloth manufactory trade historically played an important place. This kind of craft that
developed on the basis of local raw materials was tied with cotton-growing economy.

Since the time of the early Middle Ages, Ganja has been the main center of Azerbaijan
in production of cotton cloth. Also, the prominent geography Strabon lived in 1 BC wrote
about natural geographical feature the following: “The soil planted one time can give twice or
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trice harvest, to plow the soil all plains will be full of the rivers and waters. it is well irrigated
and in the result of this the meadow will be full of grass. Besides that the air is also fresh.
Comparing Ganja with the culture in Egypt and and Babylon dating to the 5 century Strabon
noticed that it’s the best. Since its foundation and changing its location five times Ganja
became one of the most favourable cities and that’s why foreign in vaders always wanted to
occupy it. To the ancient Turkish tribes name taken from the name of the cityGanja. At
different stages of the history of the capital city of Ganja status while maintaining the
traditions of the ancient statehood and independence was of great importance. The city is in
the province of the Caliphate of the seventh century, the X century and Shaddadis capital of
Arran, in the eleventh century Seljuk, was the twelfth and thirteenth centuries residence in
Atabays state.

During many centuries in this ancient scientific and cultural center have been formed
and developed the handicraft, also architectural styles on the basis of wealthy traditions.
Owing to development of centuries-old building and decorative-applied art traditions next to
the common features of Arran architectural school, architecture of Ganja guarded some
typical, unique skill and architectural characteristics:

Firstly, since the classical and Middle Ages periods in an old cultural and political
center-Ganja city, have been built the public and dwelling buildings from the local baked red
brick.

In Ganja, first scientist, who has given information about the rich epigraphic,
ethnographic, archaeological, numismatic material-cultural patterns, was French researchers
Dubua de Monpere. In 1834 on the way to Tiflis (Thilisi) he came to Helenendorf (now -
Goygol) and found different black-colored ceramic plates and bronze patterns (objects),
which showed, that an ancient city culture formed here. Also, many archaeological wares
and material patterns, that have found by Zare, Morgan, Virkhov in that period, are reserved
in Moscow, Petersburg, Drezden and in other European museums. V. Belk, who worked in
Dashkesen, Gedabei copper minds, found here more than 300 monuments, which proved the
ancient city culture of Ganja. Main parts of these items are reserved in Hamburg and Munich
museums.

E. Resler, who was the teacher in Ganja (Yelizavetpol) province in 1892-1903 years, on
the basis of his researches around of Ganjachai (Ganja river) has found many materials,
connected with the ancient history and culture of this city. Some parts of his material patterns
are now reserved in Moscow and Saint-Petersburg museums. In 1896 A. Ivanovsky with the
request of Moscow Archaeological Society has been sent to the province of Yelizavetpol for
archaeological excavations. Here he has found the old city cemetery with 72 stone boxes
graves and sent those materials to Moscow. Now these materials are kept in the Moscow
History Museum.

In 1903-1914 years B. Rozendorph, who was working pharmacists in Helenendorf
carried out scientific-researches throughout in the territory of Ganjachai, discovered
extremely valuable historical materials in Ganjachai valley Helenendorf and Chovdar villages,
also graves of the ancient stone boxes, which reflected the old urban culture. Information
about his researches was published in St. Petersburg in 1906, on "Reports of the Imperial
Archaeological Commission”. Mining engineer B.Sults, who  worked in the region of
Ganjachai in 1898-1903, an officer in the military service in Yelizavetpol in 1905 V.A.
Skinder, mining engineer F. Lass in 1908, E.P. Paritsenmayer in 1910, and many foreign
researchers found in area Ganjachai the existence of extremely valuable historical materials.
Some examples of them are kept in the museum of Berlin. Yaakov Hummel, who had
German nationality and worked in Helenendorf (Goygol) in the secondary school biology
teacher with the help of the student circle of the school during the archaeological researches
on the right and left banks of Ganjachai has found valuable materials, that concern to the
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Bronze and Iron age. The value of found materials was so great, that here has been created in
Regional Museum of Helenendorf in 1927.

In Ganja and its regions during centuries ceramic trade has following kinds: 1. Building
ceramic materials. 2. Unglazed ceramic products. 3. Glazed ceramic products [3-7].

Historically the traditional art of saddle-making in Ganja developed in direction of
cargo and passenger saddle making. The art of saddle-making within the local saddle-types
and their components were determined on a specialization. The production of cargo or pack—
saddle a rule was engaged by pack-saddle maker. For this reason, in most cases, the
profession was called trade of pack-saddle maker. Afterwards military, economic and
transportation significance of hoarse was decrease, the demand for goods of saddle-making
also was decrease.

The reason of primitive saddle-making decreasing was wide sale of cheaper factory
products. Samples of glass decorations, of BC, we met in the patterns of Ganja and surround
territory. In these areas, the first centuries BC were found in samples of the glass plate. The
majority of containers and the analysis based on graphical elements of the Roman scholars
came to the opinion that the samples of the same scale as the Roman Empire through trade.
There are more than 2000 beads in complex materials. Colored beads have prepared of
different types products. Mostly distinguish beads that prepared from blue green and grey
paste. A group of beads made of bone and antimony Historically the traditional art of saddle-
making in Ganja developed in direction of cargo and passenger saddle making. The art of
saddle-making within the local saddle-types and their components were determined on a
specialization. The production of cargo or pack—saddle a rule was engaged by pack-saddle
maker.

For this reason, in most cases, the profession was called trade of pack-saddle maker.
Afterwards military, economic and transportation significance of hoarse was decrease, the
demand for goods of saddle-making also was decrease. The reason of primitive saddle-
making decreasing was wide sale of cheaper factory products. Samples of glass decorations,
of BC, we met in the patterns of Ganja and surround territory. In these areas, the first
centuries BC were found in samples of the glass plate. The majority of containers and the
analysis based on graphical elements of the Roman scholars came to the opinion that the
samples of the same scale as the Roman Empire through trade. There are more than 2000
beads in complex materials. Colored beads have prepared of different types products. Mostly
distinguish beads that prepared from blue green and grey paste. A group of beads made of
bone and antimony Historically the traditional art of saddle-making in Ganja developed in
direction of cargo and passenger saddle making. The art of saddle-making within the local
saddle-types and their components were determined on a specialization.

The production of cargo or pack—saddle a rule was engaged by pack-saddle maker. For
this reason, in most cases, the profession was called trade of pack-saddle maker. Afterwards
military, economic and transportation significance of hoarse was decrease, the demand for
goods of saddle-making also was decrease. The reason of primitive saddle-making decreasing
was wide sale of cheaper factory products. Samples of glass decorations, of BC, we met in the
patterns of Ganja and surround territory. In these areas, the first centuries BC were found in
samples of the glass plate. The majority of containers and the analysis based on graphical
elements of the Roman scholars came to the opinion that the samples of the same scale as the
Roman Empire through trade. There are more than 2000 beads in complex materials. Colored
beads have prepared of different types products. Mostly distinguish beads that prepared from
blue green and grey paste. A group of beads made of bone and antimony Historically the
traditional art of saddle-making in Ganja developed in direction of cargo and passenger saddle
making. The art of saddle-making within the local saddle-types and their components were
determined on a specialization. The production of cargo or pack—saddle a rule was engaged by
pack-saddle maker. For this reason, in most cases, the profession was called trade of pack-
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saddle maker. Afterwards military, economic and transportation significance of hoarse was

decrease, the demand for goods of saddle-making also was decrease. The reason of primitive

saddle-making decreasing was wide sale of cheaper factory products. In these areas, the first
centuries BC were found in samples of the glass plate.

The majority of containers and the analysis based on graphical elements of the Roman
scholars came to the opinion that the samples of the same scale as the Roman Empire through
trade. There are more than 2000 beads in complex materials. Colored beads have prepared of
different types products. Mostly distinguish beads that prepared from blue green and grey
paste. A group of beads made of bone and antimony [12-15].

At the end we can say that, during many centuries in this ancient cultural and scientific
center developed different branches of craftsmanship.
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THE DONBASS DISTRICT COUNCILS’ CHARITY IN THE DEVELOPMENT OF
MEDICINE IN THE 2ND PART OF THE 19TH - EARLY 20TH CENTURIES.

Abstract: The role of the Bakhmut and Mariupol district councils in creating and
funding of county’s and city’s hospitals, medical staff and the conditions of its work,
maintenance, treatment of patients are analyzed in the article.
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BJAI'OTBOPUTEJIBHOCTD  YE3JJHBIX 3EMCTB JOHBACCA B
PA3ZBUTUU MEJUIIUHBI BO 2-U IOJIOBUHE 19 - HAYAJIE 20 CTOJIETHUMU.

Annomayun. B cmamve ananuzupyromcs ponv Baxmymckozco u Mapuynonbckoeo
Ve30HbIX 3eMCM8 8 CO30aHUU, (QUHAHCUPOBAHUU YE30HbIX U 20POOCKUX OONbHUY, COCMA8
MEOUYUHCKO20 NePCOHANA U YCII08USL €20 mMPYOd, COOepiicanue, NedeHue NayueHmos.

Knrwoueswie cnosa: semcmeo, enacuwiii, 6oabHuya, 8pay, envouiep, ieKapcmaa.

VK 908

BJATOJAIMHICTH MOBITOBUX 3AMCTB JJIOHBACY Y PO3BUTKY
MEJIUIHUA Y 2-ii [IOJTOBHUHI 19 — HA IIOYATKY 20 CT.

AKTya/IbHIiCTh AOCJiAKeHHs. YKpaiHa 3a ocTaHHI 20 pOKiB mepexuina OoTiCHUHA
COLI1aJIbHO-€KOHOMIYHUHN 371aM BiJl «PO3BHMHEHOI0O COLiai3My» JI0 AUKOro KamitaiizMmy. Pizke
MaifHOBE pO3lIapyBaHHS HAaceJeHHs, 3yOOKIHHS, 3pOCTaHHS O01HOCTI 3HOBY BMMAararoTh BiJ
CyCNUIbCTBA BUKOPUCTAHHS TO3UTHBHOTO JOCBIY MEIEHATCTBA Ta OJaroAiifHOCTI YaciB
ICHYBaHHS 3€MCbKHX yCTaHOB.

Ockinbku YKpaiHa cTaja Ha NDX PO30YIOBH TPOMAJISTHCBKOTO CYCIUILCTBA, TOCTANIO
3aBJIaHHS TIOJIIIIICHHS] COLIATLHO-TIOOYTOBUX YMOB, TIIBUIIEHHS 3aralbHOTO PIBHSI KUTTS TPOMAJISH.
OcraHHI pOKH CITOCTEPIracThCsI 3HKEHHS PIBHSI OXOPOHH 37I0POB’ ST HACEIICHHSI, CTABJICHHS JIO0 HHOTO SIK
JI0 YKUTTEBOI IIIHHOCTI.

3anouartkoBana y 2011 p. pedopma oXOpoHU 310pOB’Sl Mae Ha yBa3l BIOCKOHAJIEHHS SKOCTI
MEIMYHOI JIONIOMOTY Ha TEPBUHHOMY pIiBHI, CTBOPEHHS IMOTY)KHUX MEIMYHHMX OKpYTIB 3 HaJIaHHS
CTICIIATI30BAHOI CTAI[IOHAPHOI JJOTIOMOTH, TTI/ITOTOBKY HOBOI KAaTEropii «CIMEHHIX» JIIKapiB 3a 3pa3KoM
3eMCBKOT0 JIOCBIJTY.

Linkoéping, Sweden 77


mailto:tatbronza@yandex.ua

ISJ Theoretical & Applied Science, -Ne 2(10), 2014 www.T-Science.org

Bupimmenssi HaranbHUX TIMTaHh TIOKJIAAETHCS HAa MICLIEBY BIAmy, 5Ka, 3BXKAIOYM Ha
MIEPCTIEKTUBY TIOJAIBIIONO PO3BUTKY OXOPOHM 3II0POB’S, MYCHUTh BMUIO TIOEJHYBAaTH e(eKTHUBHI
OpraHi3aIitHO-MeIMYHI TEXHOJIOTi 3 ONTUMATLHUMI BUTPATAMH.

L{inkoM pO3yMHHM € 3BEpPHEHHS JIO JIOCBiTy, HAOYTOro 3eMCHKMMH YCTAHOBAMH Yy CIIPaBi
PO3BUTKY METMIHOTO OOCITyrOBYBAaHHSI HACEJICHHSI.

Metoio 10CTIKeHHSI € aHal3 ABUIBHOCTI 3eMCHKHMX YCTaHOB JIoHOacy MO pPO3BHUTKY
MEJITYHOI JIOTIOMOTH Y TIOBITOBHX MICTaX, BUJIIB OJ1aro[itHOCTI IMTOBITOBUX 3€MCTB Ta MICHKUX J{yMm.

Icropiorpadis nuranus. B.1. JIenin-YapsHOB mucas mpo 3eMcbKy pedopmy 1864 p.,
K OJIHY «... U3 T€X YCTYIIOK, KOTOpble OTOMJIa y CaMOIEpPKABHOTO IPABUTEIHCTBA BOJIHA
O0IIECTBEHHOTO BO30YXACHUS U PEBOIOIIMOHHOTO HaTHCcKay [ 1, ¢.33].

[TutaHHIO PO3BUTKY MEIUYHOI JIOTIOMOTH SIK TIPOSIBY 3€MCBHKOI JTISUTBHOCTI Ta OJIaromiiftHOCTI
OyJ10 MPUCBSYEHO Oarato JOPEBOMOIIIHHNX JOCITIKEHb.

€.A. Ocurnio, LB. Tlonos, Il Kypkin Bim3Haumm, 10 3eMChbKa MEIWIIMHA ITOBHHHA
CIIpSIMyBaTH poOOTY Ha CUThChKE HaceneHHs [21.

A.B. AGpamMoB 3BepHYB yBary Ha 3MiHY KUIBKOCTI 3MCBKMX MEIMYHHX YCTaHOB, IPOOJIEMH
(biHaHCyBaHHsI Ta 3a0€3MEUCHHS, TPY/IHOILI MPAKTHYHOI MisUTHHOCTI [3]

b.b. Becenorcbkuii, I'.€. JIbBoB 1 T.I TTomHep nucan npo TOCATHEHHS 3eMCTB Yy MeIUIMHI[4]

BaxxnuBe 3HadeHHs I PO3BUTKY 3€MCBHKOI MEAMYHOI OJaroMiiHOCTi, TOIIUPEHHS
JIOCBiJly MisUTBHOCTI JIIKapiB Maju MepioAWYHI BHUIAHHS «ApXUB CyneOHOW METUIMHBI U
OOIIECTBEHHON TUTHEHBD», «3eMCKHIl Bpaud», «MOCKOBCKas MEIHUIIMHCKAs Tra3era», «Bpauy,
«Pycckuii Bpau», <« Kypnan oOmectBa pycckux Bpadei B mamsath H.U. [Muporosay,
«OOI11eCTBEHHBIA Bpau» U Jp.; MEPeloBble MeAUIMHCKHE oOmiecTBa: «OOIMIECTBO PYCCKHUX
Bpaueld B MockBe», «O06miectBo Bpaueld B Kazanuy, «O01ecTBO pycckux Bpadeil B MamsTh
H.N. ITuporosay.

Brepie y pagsiaebki yacu C.M. IrymMHOB 3a y4dacTi JiKapiB, siki Majid JOCBIJ] pOOOTH B 3eMCTBI,
BUJIAB HAYKOBY TIPAITEO 3 TMPOOJIEM CTAHOBJICHHS MEIWIMHU SIK HAYKH, BIPOBAHKCHUM 3EMCHKOO
MEIUIMHOKO HOBHX IMIIXOMIB Y JIIKYBaHHI, aHATI3yBAIUCS OCOOIMBOCTI PO3BUTKY 3€MCHKOI METUIIMHU
B YKpaiHCHKUX TyOepHisX [5].

Icropuko-MeauyHi TOCITIPKEHHS 3 PO3BUTKY 36MChKOI METUIIHY B YKpaiHi POIOBXKUIHCS Y
50-Ti pp. [6]

VY 60-70- x pp. XX cT. crocrepirariocs BUBYEHHS OCOOJIMBOCTEH CTAHOBIIEHHS 3E€MCBHKOL
MEJIMIIMHY, CTICIaTi3alli JIKapiB, HAJaHHA MEIWYHOI JIOTIOMOTH TIEBHHM KaTeropisiM HaCEICHHS,
CaHITapHOI opraHizarii [ 7].

Bynu 3axuinieni aucepratlii, IpUCBSYEHI icTopii 3eMCTB [§].

VY HezanexHil YkpaiHi 10CTDKYFOTHCS TUTaHHS ()OPMYBAHHSI 1 PO3BUTKY 36MChKOT MEJTUIIMHU
y 1865-1914 pp. [9] .

V icTopruHiil Haylll CTBEpIMIIOCS CHPUIMHSTTS 3eMChKOI MEMIIMHH SIK CYCITITEHOTO ()eHOMEHY
OaroIifHOCTI, MPEIMETOM JUCEPTAIIMHUX JIOCIIHKEHb € MPaKTUYHA JSUTBHICTh 3€MCTB, PO3POOKH
HaOyBarOTh MpakTUuHe 3Ha4eHHs [ 10].

OcHoBHuil 3micT. Sk BuTikamo 3 Ilonoxenns 1864 p. cepen «HEOOOB’SI3KOBUX»
GYHKIIH 3eMCBKHUX YCTaHOB OYJIO «IIONEYEeHHE B TMpefenaX, 3aKOHOM OMpPEIEICHHBIX U
MIPEUMYIIIECTBEHHO B XO3SICTBEHHOM OTHOIIICHUH, O HAPOJHOM 3IPABHH.

3akoH 3000B’s13yBaB 3eMCTBa YTPUMYBATH TUIBKH MEPEAaHi iM 3aKIaJu KOJHUIIHBOTO
«[Ipukasza 0OOIIECTBEHHOTO MPU3PEHUS», MPUHUMATH 3aXOJH MO0 BicmomeruieHHs. [1eBHOT
permameHTaiii TisibHOCTI 3eMCTB 10 HAaJJAHHIO MEMYHOI IOTIOMOTH CEJIsTHaM He iCHYBaJo.

Brnepie anani3 3emchkoi Meauiinau 3pooisieHo 3.1°. dpenkenem.

1870 r. 1910 r.
Yucino Bpadyel B 3eMCKUX I'YOSpHHSIX 610 3082
B T.4. B cenbCcKOM MECTHOCTH 243 2335
Yncno BpadeOHBIX YIACTKOB 530 2686
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[Tnomans cpemnero BpaueOHOTO ydacTka (B KBaJpaTHBIX 4860 930
BEPCTaX)

Panuyc cpennero BpaueOHOro yJacTka (B BEpCTax) 39 17
KonnyectBo HacenmeHuss Ha 1| BpaueOHBIM yd4acToK (B 95 28
CpEJIHEM B ThICAYAX)

Yuciio 60apHUYHBIX KOeK B cpenHeM Ha 10 000 HaceneHus 15 4.8
Unco caMOCTOSATENbHBIX (PENTbIIIEPCKUX MTYHKTOB 1350 2620

3. I'. ®penkenp nucas «...€ClIH B Jielie HApPOJHOTO 00pa30BaHMs 3¢€MCTBO MOTJIO UATH
OyTSAMHU YyXK€ JaBHO MNPOWJICHHBIMM HAIIMMM 3alaJHbIMM COCEIsMH, ... TO B 00JacTu
CO3/1aHUs OOIIECTBEHHOW OpraHU3alli O0ECIEYCHHs CEeIbCKOMY HACEJIEHUIO COBPEMEHHOU
HaY4YHOI MEIMLMHCKON MOMOIIM 3€MCTBO HE MMEJIO HMKAaKMX rOTOBBIX 00pa3loB Ha 3amnase,
KOTOPBIMH MO>XHO OBLIO B TOW WJIM MHOW Mepe pyKOBOACTBOBaTbcs. M 3acimyra pycckoro
3€MCTBa COCTOSIA B TOM..., YTO OHO CYMEJIO CO3/1aTh COBEPLICHHO HOBYIO OPUTMHAIIBHYIO 110
CBOCH TIOCTAaHOBKE M CTPOIO CHCTEMY OOIIECTBEHHOTO OOCIYy)KMBAaHUS HACEICHUs
MEIUIUHCKOW MOMOILBIO U BbIpabOTaIO B CBA3M C 3TOM OOIIEAOCTYNHOW MEAULIUHCKON
MIOMOIIIM HACEJICHUIO HOBBIE MYTH JJISl OCYIIECTBICHHS OOIIECTBEHHO-CAHUTAPHBIX 3a/1a4. B
3TOM CKa3aJoCh Hamboisee SPKO MPOsIBICHHE TBOPUYECKON CIIOCOOHOCTU PYCCKOTO 3€MCKOIO
CaMOYyTIpaBIIEHHUS] — YCTPOUTENIbHAS cHjla 00IIecTBeHHON camoaesTenbHocT» [11,¢.5].

Benuky wuactuny HaceneHHs KarepuHociaBcbkoi TIyOepHii CKiajaiu —CeJsHH.
Haceneni myHKTH B ycix moBiTax Oyiu po3TalioBaHi 1Mo yciii Teputopii HepiBHOMIpHO. Micta
MOBITIB PO3TAlIOBYBAIKMCS HE B IEHTPlI MOBITY 1 4acTo Oyl HEAOCSNHI s >KUTENIB
HaBKOJIMIIIHIX CLJ.

Ili oOcTaBMHM MaM BILIMB HAa CTaH 3JI0POB'S 1 piBeHb BYCHOCTI MICIIEBOTO HACEJICHHS,
JKapHi iICHYBaJIX TUTBKH B MICTaX 1 B OKPEMHUX CeJlax.

Hecraua wmenukiB, BiACYTHICTH (piHAHCYBaHHS, CTaHOBI OOMEXEHHS HE CHPHSIIU
PO3BUTKY OXOPOHH 3JI0POB'sl CLIIBCHKOTO HACEICHHS T'yOepHil.

Ho 1860 p. y Karepunocnapcbkiii ryOepHii Oysio MOBITOBUX JiKapiB 8, MICBKUX 7.
[TpuBaTHUX JiKapiB npu aBOpsiHax 4, ¢papmanest - 1, moButyx 10, ¢penpamepis nikapens 11,
yuHiB JikapiB 13 [12].

Hesenuka rapHi3oHHa JIiKapHs iCHyBaia y Mapiynosil «BO€HHO-BPEMEHHBIHN Ja3aper
ObUI IpeHAa3HAYCH JUI HIDKHUX YMHOB MECTHON BOEHHON KOMAaHIbD».

VY AispHOCTI 3€MCTB MOBITIB JIOHEUYMHU BUAUISIOTHCS TIEBHI €TaIH.

Iepmmii (1865-1870 pp.) moB's3anuil 3 npobiaeMamMu nepejadi 3eMCTBY JIKapeHb 1
yciei "mikapcbkoi wyacTMHM" BiJ KoaumiHboro Hakasy rpomancbkoro mikiyBaHHS. bymu
3po0JIeHI KPOKM IO OONAIITYBAaHHIO LUX JIIKAPEHb 1 MOIIUPEHHIO HIMPOKOi METUYHOL
JOTIOMOTH ~ CeNiiHaM  4yepe3  3alpolleHHS, MiATOTOBKY ¢denbamepiB,  BIAKPUTTS
(benpamepcbKUX MyHKTIB.

B 1864 p. B baxmyTtchkiii nikapHi JikyBanocst 546 oci6, Bugyxkano 464, nomepio 30.
B TropemHiit nikapHi 3Haxoaunocs 74 namientu, nomepno 9 [13].

[Ticnsa 1865 p. mikapHs 3HaxXoAWJIACAd 3a MICTOM Yy BEJHKIM JIBOIOBEPXOBIM OY/iBII
(HMXHIHM moBepx OyB KaM'siHUI, BepXHiii-nepeB'sHuil) 1 ABonoBepxoBoMy ¢ariredni [14].

B mrrati baxmyTcrekoi ropooBoi sikapHi B 1864-1875 pp. npartoBanu jikap Mukosna
TBepaoxneOoB, 110 3aKiHYMB XapKiBCbKHM YHIBEpCUTET, JiKap HaABIpHUN pagHuk Mukona
MacoBchKHiA, 3aKIHUMB TOM K€ YHIBEPCHUTET.

JlonoMory mo rmoyioraX HaJaBajld BJOMa CTaplia IoBuUBanbHa 0abus [anHa
JlenToBCchbKa, 3 JBOpSH, 3aKiHYWIA KypcH MpH bBiTOCTOKCBKOMY MOHACTHpPi, MOJOIIA
noBuBajgbHa 0abiss BapBapa 3iHueHKO, 3 TIONMOBEH, CBIIONTBO Ha MPaBO 3aHATTA
akymepcTBoM oTpuMaia B [lerepOyp3i.

Hpyruii etan po3BuTky mnoBiToBoi Memuiuau (1870-80 pp.) xapakrtepusyerbes
BBEJEHHSAM '"BMi3HOi cucTeMH" MEIMYHOTO OOCIYrOBYBaHHS HaceleHHs MpodeciiHuMu
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JiKapsMH, SK1 TmepiognyHo o0'DKmkamm ToBIT. «lloMuMo aesTeNbHOCTH Ha BpayeOHOM
MyHKTE, B aMOYJIaTOpUU U B COOCTBEHHOH OOJBHUIIE 3eMCKUI Bpay 00s3aH BHIE3KATh B TE
JIEpEBHH, TIJ€ OOHApyKMBAIOTCA SNUIEMUYECKHE 3a00JeBaHUs JUIsl HPUHATUS B HUX
HEOOXOMMBIX MPOTHUB SMUAEMUU MEpP; OH JOJDKEH OKa3bIBaTh BPayeOHYIO MOMOILb HA JOMY
Oosiee TsKENIbIM OOJIBHBIM U pOKEHUIIaM. BecTu caHuTapHbIil HaA30p 3a LMIKOJIAMHU, CIEAUTh
32 XOJOM OCIONPUBHMBAaHUS HA CBOEM Y4YacTKe M 3a00TUTbCI O pPacIpOCTPAHEHHUU
TMTUEHUYECKUX 3HAaHUM U O IPOBEIEHUH BCSIKOTO pOJia CAHUTApHBIX MEPONPUATHHA BO BCEX
CEJICHUSIX, BXOJSIIUX B cOCTaB ero ydactka» [11,c. 113-114].

3 Micbko10 pehopmoro 1870 p., HACTIAKOM SKOI CTAJIO TEPUTOPiaAJIbHE PO3MEKYBAHHS
chep OiSUIBHOCTI MICBKOTO CaMOBPSIYBAaHHS 1 3E€MCTB IIOBITIB, IOB’S3aHO CTBOPEHHS
(henpaIepCchbKuX Ta JIKAPChKUX JTITbHULID.

Cucrtema 3eMCbKOi MEAMLIMHU TMOBITY Oyna peopraHizoBaHa, LEHTP isSUIBHOCTI OyB
IIEPEHECEHNH Ha CUIbChKY MICLEBICTb, CTaja CKJIAJaTHUCS OJHAKOBA JIIbHUYHO-CTALlIOHApHA
crcTeMa MEJIMYHOTO OOCIyrOBYyBaHHS HACEICHHSI.

Sxmo y 1870 p. y Pocii 6yno 530 3eMCbKUX IUTBHHUIIB 3 CEPEAHBOIO TUTONIECIO 4860 KB.
BEPCTB Ha OAHY AUIBHHIIO, e MeIKaio 95 Tuc. xurenis, To y 1910 p. 2686 minsuuns Ha 930
KB. BepcT Ta 28 THc. oci6 [11,c. 121].

Y 70-ti pp. moBitm OynaM po3aiieHI HA 2-4 IUISHKK 3aJ€KHO BiJ TepUTOpIi 1
(1HaHCOBUX MOXMJIMBOCTEH 3eMCTBa MOBITY. Y UEHTPI AUISHKA Oynu moOyZoBaHI 3eMCBKi
JKapHI 3 TPUIUMATBLHUMHU TIOKOSMHU 1 anTeKOI0, SIKHMHU 3aBilyBaB JUIBHUYHHHA 3EMCHKUH
JiKap, 110 MPOKMBAaB B IEHTP1 MiasHKH. [Ipu mikapeBi 3HaxoauBcs mTat 3 1-2 denpamepis,
aKyIepku, papmareBTa (anrexaps).

Y BigganeHux cenax JUISHKA Oyiau BJalmiToBaHi (erpAlIepcbKi MYyHKTH 13
crieniaTbHUM (ENTbIIIEPOM.

3eMcTBa TOBITIB B3sUIM Ha cebe KBAapTHPHI 1 Po3'i3HI BUTPATH 3€MCHKHX JIKapiB 1
¢benpamepiB, HaBYAHHS 1 yTpUMaHHA iX Y4HIB, OyAIBHHLITBO 1 (hiHAHCYBAHHS JIIKapEHb, anTek,
BUTpaTH Ha aMOyjaTopHe 1 CTallloHapHE JIIKYBaHHS XBOpHUX, 3a0e3[e4eHHs HaceJeHHs
0E3KOIITOBHUMH JIiIKaMU. ACUTHYBaHHS Ha MEIUIIMHY CKJIAIH B cepenHboMy 25,2% ycboro
OIO/IKETY 3eMCTB.

[TutanHs mDonmepemkeHHs emifeMiili 1 poO3BUTKY caHiTapii oOroBoproBaiucs 1
BUPILIYBAJKCS 36MCTBAaMH TOBITIB MapaJieNIbHO 3 MUTAHHAMHU PO3BUTKY OXOPOHH 37I0POB'S.

BiacyTHicTh 4iTKOTO MOIMsAy Ha poJjib 1 CHUCTEMY Oprasizalii 3eMChbKOi caHiTapii,
TOYHHUX JAHMX IO CaHITAPHOMY CTaHy Ha MICLSAX CTPUMYBAJIM aKTUBHICTb 3€MCTB IOBITIB 1
3eMChKHX JIiKapiB. OCHOBHUMHU 3aX0JaMH 3€MCTB TOBITIB IIOJIO TMOTEPEIIKEHHS eImiIeMiil
CTaJlM OpraHizallis BICIOIIEIUIEHHS HACEJNCHHIO, BUSIBJIEHHS BOTHUILI 3aXBOPIOBAHHS
cudiIicoM, 3aX0/IH 111010 MEIUYHOTO OTJISAY IPUUIIUIMX CE30HHUX poOITHUKIB JloHOacy.

B 1872 p. y baxmyTi 3acHOBaHO «IpuiiManbHUM NOKii». B pik o6ciayroByBanu 5853
namienTiB. [IpairoBanu mikap 3 oknaaoM 85 pyo., 4 ¢enpamepu, akymepka, 2 Bicnomerii, 3
BeTepuHapHi Jikapi. KomrTu Hnum Ha «KymiBia MEIUKAMEHTIB JUId O1HUX, MpUAOCAHHS
IHCTPYMEHTIB, BICISIHOTO JETPUTY, AUPTEpiiHOT cupoBaTKu». byno moOynoBaHO BiiI1IEHHS
s iHQekiiHux xBopux. Ha npuitmansuuii mokid udepe3 pik (1 mikap, 1 ¢empamep, 1
aKkyliepka, 1 Bicromeniii) 0yno ButpaueHo 500 py06. Ha miku 11t 7620 xBopux [14;15].

VY 1875 p. nia baxmyrcbkoi JdikapHi Bifiinuia OyaiBis Bij koiumHboro «Hakasy
CyCHIbHOTO MiKJIyBaHHS». L{UM ke dacoM NaTyroThCsl BIIOMOCTI IpO MPUAOAaHHS y KYILs
AmnicumoBa OyauHKy 3a 12 THc. py6. Ilpu nikapHi Oyaum KOHTOpa, KBapTHpa Joriggada i
mpoBizopa Heiisipa. Ha napyromy moBepci po3mimiyBajaucs YOTHPU YOJIOBIUl TajaTH,
CIy’)KHUIIS, Ha MEepUIOMYy MOBEpCi - YOTUPU XKIHOYI Majatu, Jiaboparopis, omnepariiiHa,
KIMHaTa Jikaps 1 ciIykuTeniB, 0i6mioTexa. OnamtoBanacs jikapHs 32 medyaMu 3 KaMiHaMU
[15].

B 1875 p. B nikapui nepedyBano 649 marieHTiB, 3 HUX 99 cTpakmaanu BEHEPUUHUMH
xBopobamu. Cudinicom Bpakayncs «IIKipa, M'aKi TKAaHWHU 1 KICTKOBa cucteMay. Lle Bka3zye
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Ha BEJIMKE YHUCJIO BpoipkeHoro cudimicy. IlepBuHHI TposBU cudiIicy 3HAXOIWIM BKpai
pinko. 3amymieni ¢opmu cudimicy 3ycTpiyanucs y CelsH NOBITYy, B CIM'SIX XBOpUIO MO
JeKUIbKa 0ci0, 3apakeHHs BinOyBajocs Ha moOyroBoMy piBHi. IlepBuHHI Gopmu cudimcy
BUSIBJSUTMCS Yy HaliMaHuX poOiTHUKIB baxmyty. Cudimicom Oymu BpakeHi OaraTomiTHi
eBpeiichki 6111 poauaHM [15].

Ha yrpumansns 1 xBoporo B 1eHb BuTpavaiiocst 60-65 kor.

B 1886 p. B nmikapHi Oymno 45 koK, ajie B3UMKy OyBaso 10 67 mamieHTis. [IpairoBaim
mikap, 2 ¢enpamepu, Genpanepka i yaeHb Genpamepa, mpoBizop, J0risiaady, KOHTOPIIHUK, 7
CITY)KUTENIB, 2 MpajabKK, KyXoBapka i Harysiay [16].

B HOBIif OyaiBii 1 B TOCHOAAPCHKUX CHOPYAAX PO3TALIOBYBAJIUCS KOHTOpPA, anTeka,
KyXHsl, JJa3Hs 1 BaHHA KIMHATH, MpajibHA, MOKiMHUIIbKA. ByniBns omamoBanacs 13 nedamu 3
KaMiHaMHU.

baxmytcbka nikapas y 1895 p. mana komrropuc [17]:

Bci Butpatu 6346 pyo

PEMOHT 184 py6.

MIpaHHS OLTH3HU 346 py6
MeANKaAMEHTH, NepeB'si3yBanbHizaco0u, inctpymentu 10190 pyo.
npua0aHHS BICIITHOTO JIETPUTY 811 pyO.

3apIuiara Jikapis, penpamepis, akyuepok nosity 14334 py6.

JlikapHi micta B 1895 p. [17]:

IPOJTIKYBAJIA IIOMEpJIO
3emMchbKa JiKapHs 610 52
Tropemna 82 -

HyxoBHoro yunnuma 105 -

Jlng ocib, mo He MpoXKUBallM B TIOBITI, MJaTHS 3a JiKyBaHHS ckiaaana 10 pyoO.,
npuban3Ho 40 Kor. Ha 100y.

AmOynatopito - OnekcaHapiBChbKuil NpuiiManbHUM MoOKil Bigsigamo 17.585 ociO.
[TpuitoM NOMIKIIIHIYHMIMA BIBCS 1 B caMiid 3eMChKI1 JIIKapHI.

B mrrari baxmyrcekoi 3emcbkoi JikapHi Oynu B 1895 p.: 3aBigyroumii Opect Jlykuu
[knapeBcekuid, 3 okaagoM 1200 pyOmiB; mikap-opauHatop S.A. CMoieHCbKUM; cTapiuuit
¢enpamep CeBepun HapuucoBuy JKosKeBCbKMI, 110 3aKkiHYMB XapKiBCbKY ILIKOIY
¢denbamepis B 1894 p., 3 oknanom 420 py6.; denpamep Penip KOxumoBuu PynHukos, 1o
3aKiHUMB Koy QenpamepiB B 1895 p., 3 oxmagom 300 py6.; denpamep-akymepka
Amnacrtacus JImutpoBHa JlertsapboBa, 1110 3aKiHUnia mKoiy denpamepiB y 1892 p. [17].

Hopmu 1xi ogHOro xBoporo B JieHb B baxMyTChbKill JiKapHi CTaHOBWJIM M'Aca -
tensituau 200 rp. abo smmoBuumHu 400 rp, ado 1/ 2 Tymku kypku, pudbu 400 rp, kaprormm 200
rp, Karyctu 100 rp, Macia pocIMHHOT0, KOPOB'AYOro, xupy 1no 50 rp, rpeuku abo MiioHa 1o
200 rp, xyi6a nmeHnyHoro Ao 1 kr. , nykpy 4 mmatku [17].

Takuii piBeHb XapuyBaHHS MII HaBiThb IEpPEBUILYBATH JEHHY HOPMY XapuyBaHH:I
MAI€EHTIB Y TOOYTOBOMY KUTTI.

B 1900 p. 3emchka nikapHs mana 100 JiKok, mpalfoBaiyd IBa TOPOJIOBI Jikapi, B
mrati 3eMchbKOl ympaBu Oyno Tpu JiKapchki crTaBku. OJuH Jikap 00CIyroByBaB
3aJ1I3HUYHUKIB, YOTHPH JIiKapi Oy/iM mMpHUBaTHO MpaKkTUKyrounMmu [18].

Po3BuToKk cranioHapHoi qonomoru y Mapiymoii Bii0yBaBcs A€o MOBUIbHIIIE, aHl XK
y baxmyri.

s Mapiynonbcbkoi 3eMcbkoi JikapHi Oynu 3i10panHi komrtu ( 3ragka Otder
Mapuynonbsckuil ye3qHol 3eMckoi ynpassl 3a 1882 r. — Mapuynosns : Tun. @panrosa, 1883),
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« OBLI COCTaBJIEH PUTOBOP TOPOACKOTO OOIIECTBA. .. [I0)KEPTBOBAHHBIX HA MMOCTPONKY 3aHHS
s OompHunbl 10310 py6. , Mapuynonsckas [yma 9 wmapra 1867 roma B BuIy
HACTOATEIbHOM HEOOXOIUMOCTH B CKOpEHILEeM yUpekIeHUU OONbHUIIBI, AJIEKCaHIPOBCKOE
ye3nHoe 3eMckoe coOpanue 26 ceHtsOps 1870 r. mopyumno ...ympaBe HPUCTYNUTh K
MOCTPOMKE OONBHUIIBL... YIIpaBa pelInia OTKPHITh OOJbHUILY B HAEMHOM IOMEIICHHUH. . .ObLIT
Hauat noM [lanunosoii 3a 1000 p. B ronx B 1874 r. Ho 03HaYeHHBIN 10M HE YAOBIETBOPSI
HA3HAYEHUIO: C OJAHOW CTOPOHBI HEMOJAJeKy HaxoJuiIoch 00y0TO, ¢ nIpyroid — OazapHas
IUIOIIAb; 3[JaHKUE CBIPO, MITYKAaTypKa 0OBAIMBAIACh MACCaMH, HE TOJIBKO CTEHBI, IOTOJIKH BO
MHOTHUX MeCTax OBbUIM TOKPBITHI IOCTOSHHOW BJIarod M IIBEJIbIO, MO OTHOILIEHUIO K
pacrpesieNieHuIo Tajar, MOMEIICHHIO OOJbHUYHBIX NPUHAAJECKHOCTEH W MO YHOOCTBY...
3/IaHKME HE COOTBETCTBOBAJIO MOHATHIO O OoJbHUIIEY. JlikapHs nepedyBana y KITbKOPX PI3HUX
oymuakax «Kamnepu Ha yrimy ToproBoit m Mutponomurckoit, A.M. YabGaHeHko, 4TO Ha
I'eoprueBckoil ynuie ...HEe MOIJIa HAaWTH TOMEUICHHS, YAOBIETBOPSBILEIO HA3HAYCHHUIO
OOJTHHUIIBD.

3aranpHU KOIITOpHUC OYyMIBHUIITBA JiKapHi ctaHoBUB 30 THC. py0., TOMY IOBITOBa
yrnpaBa y 1876 p. kynuna y J{saenko-binoro 6ynuaok 3a 11000 py0. «HOBBIH, 0 ABYX 3Ta)ax,
B IIECTb KOMHAT Ka)/blii, C BHICOKUMH MOTOJIKAaMH, C OOIIMPHBIM JABOPOBBIM MECTOM, OBLIO
nocaxkeHo 110 400 nepeBbeB, HEMOJANEKY OT OOLIECTBEHHOTO Cajia.

byno Butpaueno mie 2460 py0. Ha npuOya0BU KiMHAT Ta QIIireib..

Ho u mpu BceM TOM moOMeIIeHHE HE yIOBIETBOPSUIO BIIOJHE CBOEMY HAa3HAYCHHIO,
noueMy YmpaBa openayBaina 3a 150 py6. Ha pik, a motim y 1878 p. mpuabana cyciaHiii
oymuHOK y €dimona 3a 3000 py6. u mocTpowma eme kKaMmeHHbIH Gumrenby. Y 1891 p. Oy
no0y10BaHi JIbOX, IieiiXxrays, 1Ba capai, IpUMIIIEHHS alTeKu.

«B rnaBHOM 37aHMM OOJBHMIBI: B BEPXHEM JTaKE MYKCKHE IajaThl, KOHTOpA
CMOTPHUTENS U KOMHATa JJis CIyXKUTeNel; B HIDKHEM STake >KEHCKHE IajaThl, KOMHATa s
(enpaepoB u anrteka. ..My)KCKHX Iajar MiTh, OJHa (Ha3bIBacMasi TOPSYCUHON) CITY)KUT IS
MOMEIIEHUSI B HEl 3apa3HbIX OOJBHBIX, MANAThl HOCIT 0COObIEe Ha3BaHUS (TJla3Has, sI3BEHHAs,
o6mmast 6ospIast ¥ 00Imast Majas), )KEHCKUX TaaT TPU.

l'onoBuuii mikap C.®. I'ammep y 1890 p. Bim3HauaB «ecnu Obl MPUIEPKUBATHCS
CTPOTO JaKe MUHUMYMa TOTO 00beMa BO3/1yXa, KOTOPBIA TPeOyeTCsi THTHEHOM ISl KaXKJ0T0
6o1pHOTO (50 KYO. METPOB), TO B OOJILHUIIE MOKHO OBLIIO ObI TOMECTUTH TONBKO 15 yenoBek;
, o mraty nosaraercsi 30 KpoBarei, Ha KaXJI0TO OOJBHOTO MPHUXOIUTCS 25 KyO. METpOB
BO3/lyXa, KOrjaa OONbHBIX noiaeT 1o 45-50 yenoBek, To Ha Kaxaoro mnpuaercs mo 10-15 kyoO.
METPOB BO3/IyXa, T.€. B IISITh Pa3 MEHBIIIE TPEOYEeMO TUTHEHOW MUHIMYMay.

C.®.I'amnep mucaB Mpo HEIONIKM JIKapHi: «OTCYTCTBHE MpPH OOJBHHUIIE CECTPHI
MUJIOCepAns W (apMaleBTa; OTCYTCTBHE OCOOOTO TIOMEIIEHHWS JUIsi BaHH; OTCYTCTBHE
OTJIENBHOTO MTOMEIIEHUS AJIs MpHeMa U OCMOTpa MPUXOIAIINX OOTBHBIX M TOMEIICHHUS, TIe
OBl OHM MOTJIM OKHJIaTh CBOEU ouepeny (IprueM MPUXOAIINX POIOIHKAETCS 3a4acTyro yaca
2-3); OTCYTCTBHE W30JHPOBAHHBIX TIOMEIICHUNH M OONBHBIX; OTCYTCTBHE JIETHUX
MOMENICHUH 11  OONBHBIX; OTCYTCTBHE YAOBJIECTBOPUTEIBHBIX TPHUCIIOCOONCHUA st
Ne3MH(EKINN Bellel u 0elbs 3apa3HbIX OOJIBHBIX; OTCYTCTBUE BO JIBOPE OOIBHHUIIBI XOpOLIeH
MTOMOMHOHM SIMBI, KOTOPYIO 3aMEHsET TpocTas JAepeBsiHHas Oo0Yka; KpaiHe HEeoOXO0IUMO
3HAYUTENbHOE MOIMOJHEHNE OOJBHUYHOTO OeNbsi, B KOTOPOM TENeph YyBCTBYETCS MOCTOSHHO
HEJIOCTATOK; 9) He0OOXOAMMO MPOU3BECTH PEMOHT M OKPACKY I0JIa B OOJIBHUIIEY.

OnamroBanacs jikapHs 14 nmewamu Ha Byriwn, Mana 12 racoBHX Jlamil, BEHTIALIT y
CTiHAX Ta BIKHaX.

Po3zpaxoByBaniacss Ha 20 4onoBiuux iux 10 >KIHOUMX JIKOK, aje «HAIUIbIB OOJBHBIX
OBIBACT TaK BEJHK, YTO IPUHUMAETCA 10 50 4eToBEK».

JlikapHs yTpuMyBajiacsi Ha KOIITH «Ha3HAYaeMble €XKETOJHO M3 3€MCKHUX COOpOB, Ha
JICHbT'H, BBIpy4aeMbIe 3a T0Jh30BaHUE OOJBHBIX..., TOPOJ IIOCTAHOBHI B MOMOIIb 3€MCTBY
OTIycKaTh exeroaHo no 1500 py6.», «3eMCTBO OoTIycKaso Ha conepxkanue 6oapauLbl 3000 p.
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B o1, 3aTeM 5000 p., HO TaKk Kak O3HAYCHHBIX CPEJCTB HE XBaTajo, TO €XKETOJHO OBIBAIH
TIEPEICPIKKI.

VY 1881 p. na mikapsto Butrpadero 10179 py6.. Uepes 10 poki y 1890 p. — 12285 py6.

3eMChbKi 300pW BHUPINIMIN, IO « IOCTOSHHBIE XHUTEIW MapHuyroibCKOro yesna
MOJIB3YIOTCSI OECIIATHO, XKHUTEIH JIPYTUX YEe310B WIHM I'YOCPHHI IJIATAT B CYTKH 35 KOIIeeK.
Buny crecHeHHBIX OOCTOSTENBCTB, IUIaTa ObLIa MOBBIIEHa 10 50 KOm.; Takas jke IJara
B3MMaEeTCs C OKUTEJCH Topoja, 3a JHMII BOSHHOTO BEJIOMCTBA B3bICKMBACTCS IUIATa,
ompezesnseMas BOCHHBIM BEOMCTBOM.

Komtu BUTpavyamucsi TaKUM YHHOM: «IIPOJIOBOJIBCTBHE OOJBHBIX Yepe3 CMOTPUTEIIS,
MBITBE O€Nbsi U CHaOXEHHE BOJOH C MOJApsAIa, 3aroTOBJICHUE TOIUIMBA, OJEXKIbI, Oenbs U
NPEMETOB. .. YIIPABOW».

VY 1890 p. y mikapHi mpamoBaiu Jikap, aBa ¢enpamepu, (GpeapaAmepcbKuil yueHsb,
HarJsI1a4, KacTeJsHINA, TPU CIY)KUTEN, NPHCIYXKHHUI, IBIPHHK, Kyxap, KyXapChKHI
MOMIYHUK.

Jlikap orpumyBaB1200 py6. Ha pik, Harsaad — 400 py0. 3 kBapTupamu, deapainepam
o 325 py0.

Cxaan xpopux Mapiynouabcbkoi 3emcbkoi jgikapui 'y 1881 i 1891 pp.

AMOynaTo
U3 HNHoropo ¥ N3 HNHuoropo
Gonnp. 3 Ye3na ropona | CoJsgar pH. N3 ye3na ropona. | Couagat
’ ’ 60JIbHbIE ’ ’

1883 589 222 50 203 114 738 183 358 179 18
1890 679 267 44 312 56 2962 1046 951 940 56

Tpeba 3a3HaunTH, IO CIIOCTEPIrayocs 3pOCTaHHS MAlI€HTIB 3 MOBITY SIK BUSB JOBipU
10 3€MCBbKOI MEIUIIMHU.

3 METOI0 OTPUMAaHHS JOCTATHHOI KITBKOCTI CHUPOBATKM MAJIs INEIJICHHS BiJl YOPHOI
Bicnu y 1885 p. Mapiymnonbcbke MOBITOBE 3€MCKE 3i0paHHs ITOCTAHOBHJIO BIATKPUTH TPU
JIKapHI TEMATHUK «pucnocobi1eHne odonuiock B 27 py0., B HEM MOTJIO IOMECTUThLCS He OoJee
TPEX TEINAT... YIAIOCh JOCTATh NIEBATH TENAT. JJIsl MPUTOTOBIEHHS, XpaHEHUS U PACCHIIKH
neTpuTa ObuUIM BbimucaHbl U3 llerepOypra moiHbIi HAOOP MHCTPYMEHTOB, KaMepa U 3amac
6anouek Ha70 pyO. IIpuBuBka Hawyamach 11 ampens, koHumnace 4 uroHs. [lepBrIM TensTam
Obu1 IpuBHT AeTpuUT U3 [letepOypreckoro BonsHo-OkoHOMUYeckoro Obmiectsa. Beero ¢ 7-mu
TensT OblI0 cobpano 244 Ganouku gerputa. Y 1891 p. mikap C.®.I'amnep Bin3HayaB, 110
««3aroTOBJICHWE JE€TPUTA NPOIUIO OYEHb YNAYHO: C IIECTH TeIAT Obulo moiydeHo 447
0aHOUeK JETPHUTA; COJCpKAHUE TENATHHUKA, TaK KaK U3 6 TENAT JABa OBUIM MPEJOCTABICHBI B
NoJIb30BaHKe 0e3B03Me3/1HO, oOouutoch jemiesie B 20 py6., OaHOUKa AeTpUTA JUIsl IPUBUBKU
30 yenoBek, 0OoMIIaCh B 2 KOTI., TOT/Ia KaK peIHOYHAs IieHa 6aHouku oT 50 kor. 10 1 pyo.».

13 Gepesnsa 1889 p. Mapiynonbsceka Jlyma Bupimmia modatd OyJiBHUITBO MiChKOT
nikapHi. byno 3atBepmkeno OnikyHebky pany 3 riaacHux I. FOpiesa, I1. Tlomosa, . ITivaxui,
O. Jlanm , L. Jlikaku, «cMmera Ha cojepxaHue 15 kpoBarelt onpezaenena Owvuia B 8019 pyo.,
otHeceHbl 1500 py0., oTmyckaeMbIX TOpojoM 3eMckoi OonbHHIE, 500 pyO., BbIAaBaeMbIX
bnarorBopurensnomy OOmiectBy, 1500 pyO. OoT mosib3oBaHusi B OOJIbHUIIE HUKHHUX YUHOB
KBapTupyroumx B Mapuynose Boiick... Conepxanue 6omapHOro B 1 py0. 12 xom.».

Jlyma Bupimmia openayBatu OyauHok JlanmnoBux 3a 600 pyO. «HaiiieH JydnuM u3
BCEX, XOTS TI0 MaJONMOMECTHTEIbHOCTH, HEYIOOHOMY pAaCIOJIOKEHUI0  KOMHAT,
MECTOIOJIOKEHHUIO HE YIOBJIETBOPSET HEOOXOAUMBIM TPEOOBAHUAM JUIS OOJIBHHIIBIY.

Jlikaputo Bigkpuin 17 xoBTHA 1890 p. Ha 10 yonoBiuux u 5 xiHouux. [IpamroBanu
nikap [.Jlanunos (800 py6. Ha pik),, 2 penpamepu (mo 300 py6.), nornsaaud (300 pyo6.), Tpu
ciyxuTeni (190-120 py06.), kyxap (180 py0.), mpans (300 py6.) Ta CTOpOK.
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Jlikap I.JlaHnioB BiA3HauaB, 110 JIIKAPHS «HA3HAYEHA UCKIFOUUTENILHO AJIS OCTPBIX U
3apa3HbIX O00JbHBIX. CTannoHApHBIX OOMBHBIX ObUIO 176 (124 4YONOBIKIB, 52 KIHKH),
amOynatopubix 484 (321 4onosikiB,163 xiHku)... T. Mapuynons 694, u3 yesna 74, 6e3
OIIpEeICJIEHHOr0 MecTa KuTenbcTBa 22, Bcero 790,meman r. Mapuynons 428, nopsH 2,
YUHOBHHUKOB 3, MTHOTOPOJHUX MEIIIAH U KPeCThsiH 288, BOCHHBIX 45, Npyrux 3BaHuil 24».

Y Mapiynodni «eBpeiickoe 00IIecTBO CTal0 MOIyMbIBaTh 00 yUpeKICHUH OOIBHHULIBL,
kynuuxa E.I'. ABepOax ... mpeiokuia JBOPOBOE MECTO U JIOM Ul OTKPBITUS OOJBHHULIBIY,
aJie 10 mo4aTky XX CTOJITTS JIIKapHs He OyJa BiAKpUTA.

Y baxmyti 16 yepBHs 1901 poky mo Bya. MapuynosibChbKiii Ha Tpolll €BpeiB-
npomucioBiB i kyniiB A. Cmonencekoro, M. Kpamapesa, A. I'epmikoBuya, A. @apOmana,
M. TIpinepa, E. Illyxepa, I. Tommpina, A. ®Dpanmy3oBa, 1. AOpamoBHYa BIAKPHIH
I'pomanceky mikapuio. B €Bpeiichkiit mikapHi npamroBanu P.A. [llepmeBcka - Po3endensn i
O.1. Tokapesa [19].

['ybepnartop 3arBepauB y 1912 p. 3amyuennst 6 tuc. py0. 3 KopoOodHOTO 300Dy 3
€BpPEIB HA PEKOHCTPYKIIIO €BPEUCHKOI JiKapHi, PEeMOHT OYyAiBIi, BiAOYAOBY 3TOpiiuXx
rocnofapuux cropyn. barati eBpeiiku 3i06panu 2 Tic. py0. Ta movanu mutTTs O6imu3Hu [20].

Mo rybepnatopa Binmpasuwiu CrtaTtyT nikapHi. ['oTyBanocs oOpanHs Jikaps Ta miadop
['ociogapchKor0 pasioro mepcoHaiy.

Opne xpuno Oyno BinBeneHe ains iH(ekuiiHux namientis. [lo TpaBHs Oynu BiIKpUTI
10 6e3mnaTHux aikok [20].

Y 1899 p. Oyno BiakpuTo HOBe mHpuMimieHHs baxMyTcbkoi IikapHi, Ha WIO
acurHoBaHo 29775 py0., Ha cudrmcHoe BiaiieHHs - 20306 py6. [21].

3apo0itHa miata y 1897 p. denpamepa baxmyrebkoi nikapHi craHoBuia 360 py6. B
piK, TuX, mo npociyxuiau 10 pokis i 6inemr - 420 py0. B pik. 3 1902 oxknanu cranomium 420 i
480 py6. B pik, ¢enpamepaM BHIaBaId KBapTUpHI rpomri - 60 py6. B pik abo HamaBamu
KkBaptupy [21].

Oxnan nikaps ckiangas 800 py06. B pik, 3 1875 p. - 1000 py6. B pik, 3 1902 - 1200 pyO®.
B PiK 1 110 BHCTY31 pokiB - 1500 py0. [21].

3a 1900 p. nmikyBasiocst y Micbkiil jikapHi 2194 xBopux, amOynatopHo 118 Tuc., y
TOBITI JIsUTO 7 JIKapEeHb.

B 1905-1906 pp. nikapHi Ha mpuaOaHHS XIPYPriYHUX IHCTPYMEHTIB OyJ0 BUJIJICHO
824 py0., Ha iHBeHTap, NMPUAOAHHS MEIMKAMEHTIB 1 IepeB's3yBaibHOrO MaTepiany - 1176
py0., Ha mpanHs Oin3HU — 1329 pyo6. [22].

Hoga miceka baxmytcebka nikapHsi Oyia nmoOyaoBaHa mopsj 3 3eMCbKOIO YTPaBolo B
1908 p.

Ha OyniBaunrBo mikapai B 1903 - 1908 pp. Oyno acurnoBano 29775 py0., Ha
cuduiituuHe BiagineHHs - 20306 pyo. [23].

«Haponna razera baxmyrtcbkoro 3emctBa» B ciuHi 1909 p. omucyBana baxmyTcbky
3eMCBbKY JIIKapHIO- «Ha po3i Bynuis Bemukoi XapkiBcbkoi 1 Bok3anbHOT ronoBHUI Kopiyc
JiKapHi 3 aMOyJaTopi€ro, anTeKOO 1 XIpypriyHUM BiJAUIEHHAM. BianuHi 3a KoprmycoM BUHO
JIBOIIOBEPXOBY OY/IIBIIO CUDUIITUYHOrO BIJJUICHHS, y IBOPI NMPUMIIIEHHS I 3apa3HuX
XBOpHUX, KyXHI, MpanbHOi, Ae3uH@ekuiinoi kamepu. Kopmycu uisi kBapTup mnepcoHaily i
Apyroro Jjikaps JikapHi. 3aBigye jikap B.M. CreOenbckuii cmibHO 3 JikapeM B.A.
bepBonbdom, ninpHnyHMi Jikap JgikapHi O.B. ®Ouninses. Po3paxoBana Ha 120 mi3k0Kk».

JlikapusiHuii 1Bip momiero 3240 kB. caxHiB OyB 3acapkeHuit caqoM. Mana 3 Oyaisii:
rojJoBHUM Koprmyc Ha 50 JDKOK COMaTMYHMX XBOpHX, 2-mioBepxoBuil Ha 10 mamar, 1o
BMimanmu Bix 60 mo 95 xBopux. OmnepariiiiHa Mana Mo3ai4Hi MiJIOTH, modapOoBaHi CTiHH,
Oaku N1l KUM'SITIHHSA BOJIM 1 KaHAJI3aI[i10, OCBITJIEHHS ra3oiiiHoM. B 3-x madax 3Haxoammmcs
iHCTpyMeHTH, OyB omepauiiiHuii ctin I'aHa, 2 nepeB'sHi cToNM, TaOypeTH, MiACTaBKHU i
eMaliboBaH1 Ta3u, Oikcu. Ilepenomnepariiiina Oyna oGiagHaHa 2 aBTOKJIaBaMH, J€3KaMmeporo,
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CTEpWITI3aTOpaMH IS IHCTPYMEHTIB, MAIlTMHOIO JIJIT BUTOTOBJICHHs OWHTIB. [[BI omepartiiiHi
nayuaTi OyJM BiJOKpEMIICHI BiJl pEIITH COMAaTUYHUX [22].

B comarnunoMy BiminieHHI Oyiia CBOsI MepeB'si3yBajibHA 3 ONEPalliiHUM CTOJIOM.SX |,
npo 110 € A0NoBiAbr 3'i3y ripHUY00-3aBOACHKHUX JiKapiB y XapkoBi.Uepe3 moranuii THCK y
BOJIOTOHI BOJIy HEpIIKO JOCTaBIISJIM KIHHMMH Ooukamu. [‘ocmojapdi cropyau JiKapHi
CKIajamucs 3 OymiBal KyxHi, capaio, 4-X JIbOXIB, JhOJOBHKA.BYMiBIII TEpaneBTUIHOTO
BIIJIIJIEHHST OJHOTOBEpXOBa, Maja 3 manartu. [Hdekiiiine BiauiIeHHs 2-OBepXoBe Ha 4
40JI0BiUMX 1 3 )kiHOYI manatu Ha 16-22 narienTis [22].

Jnst cudimitukiB OyB okpemuii kKopmyc 2-x moBepxoBuid Ha 40 mbkok (11
nanat).KBapTupu meamnepconany po3TamoByBadcs B 3-X OyIiBIAX (Ui Jikaps, MpoBi3opa,
dbenpamepin).

V nikapHi 1 nikap MemkaB y KBapTHpi JikapHi, 2 sikaps manu no 400 py0. Ha opeHay
xutia. B.M.CreGenbchkuii Bifj3HauaB, M0 «aKyliepkaMm MOTPiOHI BAHHM MPH iX JISUTBHOCTIY.

JlikapHsiHa amnTeka 3aiiMana 3 BeNWKiI KIMHATH 1 B HamiBmijBayi Oyna mabopatopis,
KIMHATa «KOKTOPIiB», MaKyBajibHa, MUHHA. [IpoBi3opoM 0axMyTCKOi 3eMCHKOI JIiKapHi OyB
Qenip PpanneBnu BrnanucnaBcekuii, 3akiHUMB XapKiBChbKUI yHiBepcuter B 1895 p.,
HOMIYHMKOM IpoBi3opa npaitoBaB Onexkcanap CoioMoHoBUY OCTpPOYXOB, aTe€CTOBAaHUH y
Xapkosi B 1896 porii.

Oxnax mposizopa gopiBHIOBaB 620 py6., momiunmka 360 py6. B 1913-1914 pp.
IUTaHYBAJOCS OYAIBHHIITBO HOBOTO MPHUMIIICHHS, NPAIIOBAIA NPOBI30p, 7 anTeUyHHX
HNOMIYHMKIB, L0 TOTYBAJIU JIIKH, 3 CIYKUTENl CKJIaJajli CUTHATypH, KOHTPOJIIOBAIM CKJaj
npenaparis, JikiB. bynu nabopant, 2 ¢penpamepu i 3 yuni [22].

lonHs 3 paHKy anTeka MOpOTAroM 3-X roauH Biamyckana o 300 Ha3B JikiB A
CTalioHapy, a TakoX Mo peuentax JikapiB [IpuiiManpHOTO MOKOK. B mikapHsHy anteky
MeaukamMeHTH noctynanu Bif ¢ipmu FOpotata 3 Kuea, nmocyn Bia I'nmincekoro 3 Poctoy,
narmip i cpunuiBku Bixg ['opmana 3 Xapkosa, TepmomeTpu 3 MOCKBH .

B ciuni 1911 p. baxmyrceka Jlyma 3acinyxana JOHOBiAb CaHITAPHOTO JKaps MOBITY
B.Il. ®iankoBcekoro «lIpo momimmenHs caHiTapHoi opranizamii y baxmyti». Jlikap
BiJI3HAYAB: «BIJIOMOCTI IIPO TPUBAIICTh KHUTTSA TOPOJSH - 26,5 pOKiB (3araJibHOpociiichka - 33
poku, B benbrii - 45-50 pokiB), amOysnaTopito BiIBIIyI0Th A0 20 THCAY 0ci0 Ha piK, 3aXBOPIOE
iHpexuismu 1800 oci0, 3 34 XBopux, fK MPaBUJIO, OJUH IOMHpPAE, CEPEHS TPUBATICTb
XBOPOOU ckJagana y Tou yac 20 aHiB.

B.Il. ®iankoBchbkuii Bif3HAuaB, L0 «BHACIIOK XBOpoO Oyno BTpadeHo 579200
poOoUUX THIBY.

B 1912 p. baxmyrceka [lyma noGyayBana HOBe aMOyJlaTOpHE BiIJIUIEHHS BapTICTIO
15 Tuc. py0., ne mpairoBaiu Ba Jikapi 1 penpamep: Ha aMOyIaTOPHUM TTPUHOM 3BEPHYIIOCS
26 THCcsu kuTeniB (OuTblle, HIK MEMIKAJIO y MicTi), OyJl0 BUTpaue€HO Ha YTPUMAaHHS
amOynaropii 4 THC. py0., OH1 BIIBIIMHU XBOPOTO KOWITYBaiIM 15 kor. [24].

l'onoBumit nikap baxmyrtcekoi mikaphi (1908-1920 pp.) B. M. CreGenbcbkuit
HapoauBcs B cepocbkomy ceni KanuniBka baxmytcbkoro nosity B 1860 p. Ilicns 3akiHUeHHS
Taranpo3pkoi riMHa3ii BUMBCS Ha MeAWYHOMY (hakyynbTeTi MOCKOBCHKOIO YHIBEPCHUTETY,
Woro 3anmumaB y cebe Ha Kadenpl xipyprii, akymepctBa 1 riHekosorii mpodecop B.O.
CreriproB. Ane B.M. Crebenbcbkuil craB nikapem 2-i aunsHku baxmyrcbkoro nosity [25].

B.M. Crebenbchkuii BiI3HaUaB PO YMOBHU Ipalll MEAUKIB 0aXMYTCHKOT JIIKapHI: «IK
KBAapTHUPH JIiKaps, Tak 1 (enpamepiB AyKe MoraHi i Mai.., AUTbHUYHI JiKapi MalOTh PO3KIIIHI
KBapTupuy». [Ipucimyra mikapHi moMimanacs Ha YepryBaHHSAX B 2-X MaJIeHbKHUX KIMHATax -
«IIpH  TIEPETIOBHIOBAHHI ~ XBOPHUMM  MepcoHan  (enpamiepiB, MajaTHa  IpUCIyra
MEPEBTOMITIOIOTHCS MICHISI HIYHUX YepryBaHb 1 Omepariiny.

ITpu 100 mTaTHUX JDKKax JKapHs Maja HamoBHIOBaHICTH 70 130-140 xBopux.
O06xomu TPOBOAMIIMCS IMIOMHS BpaHIl JikapeM 1 (Qenpamepamu, 2 THI B TIKICHb OyiH
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OTIepallifHIMU, YEPTryBaHHS y IMPOOINEPOBAHUX XBOPHUX BeEJOCS 1iI01000Bo. JlabopaTopis
JiKapHi pobuiia aHalli3u KPOBi, MOKPOTH, IIITYHKOBOTO BMICTY [26].

Yepes BigcyTHicTh 10 1913 poky enektpuku y baxmyTi peHTreHiBChbKHA KaOlHET He
MPALIOBAB.

Y baxmyti y 1914 p. nmpamroBanu 15 mikapiB Ha 20 THCsS4 xutemB (12 3 HEHX
3aliMaJIMCsl TPUBATHOIO NPAKTUKOIO), HABAHTAXXCHHS HA OJHOTO JiKaps ckiagano 2355
KUTEIIB.

BucnoBok. BuBuenHsi MarepiamiB gisuibHOCTI baxmyrcbkoro, MapiynonbCbKoro
MOBITOBUX 3€MCTB, MiCbKHX J[yM 03BOJIsIE 3pOOUTH BHCHOBOK IIPO T€, IO CTBOPEHHS MiCHKOT
Mepexki JikapeHb Oyjo 3000B’s3aHe  ONAromiifHOCTI 3€MCBKUX  [is4iB.  3aBASKU
HaITOJICTJIMBOCT] 36MYbKHX TJIACHUX 3 PI3HUX CTaHIB JloHeUunHHU, OCTitHOMY (piHAaHCYBaHHIO
JiKapHi MaJd Cy4acHe OoOJiaJHaHHS, KBali(iKOBaHI MEIMYHI KajapH, J0Ope XapyyBaHHS Ta
OE3KOIITOBHI JIIKM IS NAI[I€HTIB.
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REGARDING THE ORIGIN OF OLD ENGLISH VOCABULARY AND
MANUSCRIPTS

Abstract: The article presents different versions of the origin of Old English
vocabulary: Christian impact, Asian (Persian- the languages of Pehlvi and Zend) as well as
Latin. Old English vocabulary is typical of mixed nature (religious and nonreligious) with
predominance of the religious character. Old English manuscripts (including sacred ones)
originate from mythology and folklore.

Key words: Christian impact, Persian and Latin influence, predominance of religious
nature, sacred manuscripts, mythology and folklore.

O MPOUCXOXKJIEHUU JPEBHEAHTJIMACKOM JIEKCUKHA U JIUTEPATYPBI

Annomayuna: B cmamve npeocmasinenvl pasiuunbie UCMOYHUKU NPOUCXOHCOEHUS
OpPeBHEeaAH2IUNICKOU JIeKCUKU: XPUCMUAHCKOEe 8030elicmeue, a3uamcKkoe (nepcuocKkoe -13blKu
Ilexneu u 3end), a makdce Jaamunckoe @uusHuUe. J{PeBHeaHeIUUCKAs — JIeKCUKA
Xapakmepusyemcsi  CMewanuvim — cocmaeom  (penucuosnviM U HepeiuSUo3HbIM) c
npeobnadanuem peiucuo3nozo. Jpesneanenuiickas iumepamypa (8 mom yucie cakpaibHas)
gocxooum Kk mughonoauu u ¢poasbKiopy.

Knrwouesvie cnosa: Xpucmuanckoe osoeticmeue, nepcuocKoe u J1amuncKoe elusHue,
npeobnadanue penucuo3Ho20  COCMABd NeKCUKU, CAKPAIbHble MeKCmbl, MU@onocus u
Gonvrnop.

Bce Oomee moOmMyNspHBIMH 32 TOCHETHEE JIECATHUICTHE CTAaHOBITCS TEPMUHBI
PENUTHO3HBIN S3BIK, JIEKCUKA U «penurno3Has ¢umonorus» (o ompexaenenuio A.H. Xoma)
[2, c. 483] unm ee skBuBaneHT TeonuHrBucTHKA (TepMmuH JK.-I1. Ban HommaHa), WACHTHYHBIH
muHrBOTeonorun (tepmuH aBropa — C.III.). Tlepexon npeBHUX TepMaHIEB U3 S3BIYECKOU
KYJIBTYpPbl B XPUCTHAHCTBO 3HAYUTENHLHO IMOBJHSUI HAa WX S3BIK BIUIOTH JIO HAIUX JIHEH.
3amanueiii AUHTBUCT [IuT CKanan U3y4us XpUCTHAHCKYIO TEPMUHOJIOTHIO, 3aMMCTBOBAHHYIO
roTaMd ¥ aHTJI0CaKCaMHU W KaKoe JCWCTBHE WX BBIOOpP CIIOBAPHOTO COCTaBa OKas3all Ha
JPEBHEBEPXHEHEMELIKMI U JPEeBHECAKCOHCKUU s3bIkU. CpaBHUBAs TOTCKUE €BaHTEIHS
enuckona Bynb(huisl ¢ MO3AHIMH IPEBHEAHTITMUCKUMU TICPEBOIAMH, PA3THUUS MEXITY HUMHU
ouyeBuAHbI. OJUH MPOMYCK HAOIIOMAETCs B CIOBE, MCHOIb3yeMoM BMecTo Lord «I"ocmosb»
npu obpamiernn K bory win Xpucty. Byasduia ynorpeoisier frauja «rocmouH, rocmoxa,
B TO BpeMsl Kak B JPEBHEAHIIIMHACKOM 3T0 ciioBo dryhten. J[peBHecakCOHCKOE POACTBEHHOE
cimoBo drohtin  ucnonw3yercs Hapsay ¢ Heliand «ldenmutens, Cnacurenby. [Ipuuusbl
UCIOJB30BaHus roTckoro cioa frauja Bmecro ror. *drauhtins, BO3MOKHO, HE HMMEJH
PEUTHO3HOW KOHHOTAITMH. DKBUBAJICHTHI O0OWX TEPMHHOB IIIHPOKO YIOTPEOISUTUCH B
I'epMaHuu MpU OMHMCAHUU SI3BIYECKUX OOKECTB, HO IMOCIETHEE CIOBO, MO-BUAMUMOMY, OBLIO
TECHO CBSI3aHO C HJIeeH BOSHHOTO JIHJEPA, BOX /1. boilee TOro, KpoMe MOIBITKH 3aITyTAaHHOT'O
JIEKCUKOHA, Bynbduiia Takke UCIONb3yeT Tpeuecke 3aMMCTBOBaHUS (KaabKupoBaHue). Tak,
HaIpUMEp, aHTJIOCAKCHI TiepeBenu saT. evangelium (ot rpeu. «omaras Becth») kak godspell, a
TOTBI TIPOCTO 3aUMCTBOBAJIM M3 rpedeckoro cioo aiwaggelyo. C. bouudaruii, ppusckuii
Muccuonep u3 Puma, oOpaTtunm B XpHCTMAHCTBO MHOTHX TepMaHIleB. MHOTO aHTJIMICKOMN
TEPMHHOJIOTHH HOCWJIO OTIIEYAaTOK KeNbTCKOU mepkBu (u3 HoptymOpuu). B TO Bpems kak
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KEJIbTCKUE CJIOBa-KaIbKM B JIPEBHEAHTJIMICKOM $I3bIKE OBUIM OTpaHUYEHBl, MPUBBIYKA
MPEBPAICHHSI SI3bIYECKUX TIOHATUN B XPUCTUAHCKUE TPOAOIIKaIach. HacTosimuM CUMBOIIOM
SBJsIACh HEOTheMyIeMasl YacTh MUCcHU bonubarms, koTopeiii cam paspyousn Irminsul
(manoo6ue Muposoro apesa Yggdrasill), orpomHoe 1epeBo, KOTOPOMY MOKJIOHSUIUCH CAKChI
u (bpusbl, 4TOOBI JOKA3aTh, YTO XPUCTHAHCKHUI OOT OBLIT MOTYIIIECTBEHHEE SI3bIYHUKOB, 32 YTO
OH ObLT 3aMy4eH. Jl0 CHX MOp CyHIECTBYET OJWH XPUCTHAHW3UPOBAHHBIN S3bIYECKUI TEPMHUH,
KOTOPBIH BEDKHUII B HEKOTOPBIX F€PMAHCKHX S3bIKax. T0, YTO B TOJUIAHJCKOM SI3bIKE HA3bIBAIOT
Pasen, B mBeackoMm Pask, B anrmuiickom Easter, B Hemerikom OStern, BOCXoauT K u.-€. *ausro
«paccBeT» (0T JaT. aurora, TMToB. auSzZra, CBsI3aHHbIE C UMEHEM CIIaBSIHCKOW OOTMHH paccBeTa
Auska ). HTepecHO OTMETHTh, YTO TOKa 3TO CJIOBO (apeBHeaHrin. Easter) mpouBeraio B
JPEBHEBEPXHEHEMEIIKOM Kak 0Starun, oHo He BOLLIO B JPEBHECAKCOHCKHU BMecTo pascha,
Kak ¥ B TOTCKOM paska, B KOHEYHOM HTOTre, MPOM3BOJHOE OT JpeBHEeBpeiickoro Pesach.
OnHako aHTJI0CaKChl ynoTpeOssuin ode Gopmel (Hampumep, B “AHIIIOCAKCOHCKON XpOHUKE”
BcTpeuatorcst Easterdaeg u Pasche) [7, ¢.1-2]. Omu osa crosa — meonumur Easter “llacxa’ u
Lent “senuxuti nocm, eecna’ mecHo césazanvl Opye ¢ Opyeom mak dce, KAk U ux KOHYenmoi.
Humepecno ommemums, ymo 6 cO8PeMEHHOM AH2IUUCKOM sI3biKe 21a8HbiM 3HaueHuem Lent
aensgemcs “‘eenukuti nocm’’, a 6mopocmeneHHoe, pa3ze080pHoe 3HayeHue — ‘gecHa’’, xoms 8
ucmopuveckom paxypce owvlio 6ce Haobopom. Docmpd (Dacmps) — 5mo  A3blUECKas
anenocakconckas boeuns Bocxooa connya u Becnwl, U300unus u Ilnooopoous. Ouna sensemcs
npazepmamnckoll 6oeuneti Pacceema. B ee uecmv mazeano manpagieHue 60cxo0a CONHYA —
Bocmoxk (anenuiickoe oonoxopennoe crnoso East). B opesneckanounasckoti mughonocuu ee
ums nucanoce docmaps. Eue 00HOU OpeeHecKanOUHABCKOU U CAKCOHCKOU Oozunell BecHul
ovina Ocmapa. Eastre — opesuee cnoso ons obosnauenus eechvi. Ewe oona ucmopus o
npoucxodxcoenuu  meonuma Easter ceazana ¢ @pamkckoii yepkosvlo (panku — 3mo
eepmanysl, komopule noceaunucv 8 Pume 6 \V eexe). Hix npazonosanue sockpecenus Xpucma
cesazano co crosom alba  “6enwviil” (yeem mamwmuil, Komopvie HOCUNU CEAUYCHHOCTIYIHCUMENU
60 epems npasonuxa Bockpecenus. Cnoso alba makowce osznauano “eocxoo coanya’.
Ilosmomy, Kozcoa nazeanue NPazoHUKa ObLIO NepeseoeHo HA HeMeyKULl A3bIK, Mo, 8ePOSMHO,
no owubke O6vLI0 8b1OPaHO 1080 OSIEIN co 3nauenuem “6ocxod cornya’”. Coznacho 00HoU U3
eunomes meonum Easter npoucxooum om memeyxoco cnosa Ostern [6, c.1-2]. Baxubim
IPUMEPOM PEIMIHO3HOM JICKCHKH, KOTOpPbI Bomen U B apeBHeBepxHeHeM. (heilac druhtin
«CBATOM TOCMOIWH» - OT mpororepmanckoro *hailagaz) m B ApeBHECAaKCOHCKHI uepes
JpeBHeaHruiickoe BiusHue, seisercss heilag/helag «cesrtoii» (apesueanri. halig), uro
0003HAYAI0 «ITOJAPOK OOTOB Ui WX IUIEMEHHBIX NMOYHTATENEH» UIS 3allUThl B BOCHHBIX
neiictBusix. Takum o0Opa3oM, CYyIIECTBYeT OOBSICHEHHE B MPHHITHH BOCHHBIX TEPMHHOB B
XPUCTUAHCKOH JIeKCHKe BO BpeMeHa bonudanus mig nzbexanust Takoro s3bika Bynbguioi
[7, ¢3]. Bcrmen 3a mnpasanukom Ilacxa MOXHO YIOMSHYTh MpPa3gHUK POXIECTBO.
HaOmromaercss BechMa Mpo3padyHas 3TUMOJIOTHS Y JIDEBHEAHINI. TEOHMMa  Cristmas
“poxxnecTtBo”, T.e. OykB. “Mecca (6orocmyxenue) Xpucra”. 3ananuslid junrsuct lllapon
TepHep B CBOEH cTaThe BBIABHTAET THIIOTE3Y 00 a3MAaTCKOM MPOMCXOXKJICHUHM aHTIOCAKCOB.
[TTronemeit Bcnen 3a Ctpabo u [lnunuem Bo |l Beke oTmeuaroT, 4To CKH(]bI, KOTOpBIE OBLIH
notoMmkamu Cakan (IO HMMEHM CaKCOHIIbI) BOCXOASAT K ChiHOBbsM Cakau, 4TO
CBUJIETENHLCTBYET O TOM, UTO aHTJIOCAKCHI MPpUILTU 13 A3uu B EBpomny 1 ocenu B ApMeHUU U B
paitfonax Kacnuiickoro mops. IIpeanonoxutensHo Mexay pekamu Appac u Kyp Haxomutcs
npoBuHius KapabGax (ObiBmmas ctpana CakaccaHu W HBIHEIIHsE Tepputopus Poccun),
BO3MOXKHO, KOTZa-TO OblJJa OJHOW M3 CTOSTHOK aHTJIOCAKCOHCKMX TpenkoB. III.Tepuep
MOYEPKUBAET HEKOTOPOE CXOJICTBO CIIOB MEPCUACKOIO sI3bIKa C CAKCOHCKUM (Hampumep,
fader «orem», muder «mate», brader «opary», tuchter «mous», band «rpymma» Bce ermie
UCTIOJIB3YIOTCSl B MEPCUACKOM SI3BIKE). DTO CXOJACTBO SBISETCS HEOONBIIMM, T.K. CAKCHI HE
npousonuiy oT nepcoB (Cakan ObUIHM TOJNBKO POJACTBEHHBIM IUIEMEHEM, a HE IEThbMU MIEPCOB).
[To ee MHEHHIO, UX SI3BIKM MOTJIH OBITh JAMANIEKTaMHU SI3BIKOBOM CEMBU U TMOITOMY HUMETH
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MHOTO OOHIMX TEPMHHOB (HAIpUMEp, MEXIY IPEBHUMHU (HpPaHKO- TEOTUCKUM U CAKCOHCKUM
A3bIKAaMH ¥, COOTBETCTBEHHO, B AHIVIOCAKCOHCKOM M COBPEMEHHOM nepcuackoM). OHa Hamuia
162 mepcuJIcKUX CJOBa, KOTOpble HMMEIOT POACTBO C AaHIJIOCAKCOHCKUMU TEpMUHAMU
oauHakoBoro 3HavyeHus. L. TepHep ynomuHaer o IByX Opyrux, Oojiee ApEeBHUX SI3bIKAX, YEM
COBPEMEHHBIN MEPCUICKHI, KOTOpBIe TTpeobaananu B Toi ctpane 2000 et Tomy Hazam (3TO
[lexnBu u 3enn). Takum o6pazom, u3 162 cinoB 57 — U3 3eHICKOro s3bIKa, 43 — U3 sA3bIKa
MEXJIBU HMEIOT JIOCTaTOYHOE CXOJICTBO C MHOTHMMH JPEBHEAHTIUHCKUMHU CJIOBaMH, 4YTO
MOATBEPKIAET JIPEBHEE MPOMCXOXKJEHUE  AHIVIOCAKCOHCKMX IIPEIKOB M3 3THUX pailloHOB
npeBHer Asuu (reorpaduueckoe MECTOIOJOKeHHe B pakoHax Kacmuiickoro mops u
[Mepcun). Harpumep, npeBHeanr. raed «ropora», nepcuj. raeh «yTb»; ApeBHEAHIN. Mare
«OosbImey», mepc. mar «oomblnoii»; apeBHeanra. halig «cBsroii», mepe. halae «uaucTeriiy;
apereanrt. lufu «iro0oBb», mepe. laheb «i000BE»;  ApeBHeaHrI. beam «iyd conHIay,
nepc. bam «yrpoy; apesueanri. blessian «omarocioBute», epc. balistan «61arociaoBuTe» u
T.1. [9, €.1,3,4]. JIrobonbITHA THITOTETHYECKAST POTBKIOPHAS STHMOJIOTHS aHTIIMICKOTO CIIOBA
sin «rpex». Cuu (Sin) ObUTO MMEHEM BaBHJIOHCKOro Oora JIyHbI M HHKAKOrO IMPSMOTO
OTHOIIICHUSI K IPEBHEAHTJI. CIIOBY SYNN He mMeeT (Cp. pOACTBEHHBIC CJIOBA: roJUIan. zonde,
apeBHecakc. sundia, apeBHeBepxHeHeM. Suntea, apesHeckana. Synd, mem. Sunde). CioBo
BOCXOJUT K H.-€. KOPHSIM *€S «OBITb» M SBJSIETCS MPUYACTHEM HACTOSIIETO BPEMEHH
«ObITHEY, TakXkKe jar. esse (Sons, sont ¢ 3HaueHWEM «BHHA, BUHOBHBIN» B JaT. s3., T.C.
«0OBUHEHHUE JOKa3aHO, 3TO MpaBiaay»). ['pedeckoe cioBo hamartia yacto mepeBoaMTCS Kak
rpex B HoBom 3aBere, OHO 03HAYaeT «IIPOIYCTUTh MULIEHB, 1I€JIb; IPOMaxXHyThCsa» [8, c.1].
B cBs3M ¢ BBHIIEH3I0KEHHBIMU (paKTamMH, HEOOXOIUMO MOTYEPKHYTH OTPOMHYIO DPOJIb B
UCIOJIb30BaHUU OOIIMX M CIENHUATbHBIX METOJOB I'€pPMEHEBTUKH B TOJKOBAHMH JPEBHUX
CaKpaJbHBIX TEKCTOB W CEMAHTUKU JPEBHUX CJIOB B mHenoM. B pabore O.B. Muponosa
paccMaTpuBalOTCd TPU OCHOBHBIX MeTona: 1) «HMCTOPUKO-JOTMYECKHM aHamu3 pa3BUTUA
TE0JIOTUYECKOM repMEHEBTUKH, IpeJoararomen BBISIBJICHUE OIIO3ULIUU
“CHHXPOHHUYECKOE-TUaXPOHUUYECKOE” U B3aMMOCBS3H ITHX aCIEKTOB AK3ETETHKHU (Hampumep,
SIBJICHUSI TIEPEHOCAa CMBICIOB IpPU IOJMCEMHUHN); 2) CEMHOTHYECKUIH aHaiu3, pa3BUTHIA B
TpyJdax Mo CEMHOTHKE, S3bIKO3HAHUIO U THUIOJIOTHH KYJIbTYPHI; 3) UIEHHO-COAEPKATEIbHBIH
aHaJIU3 TEOJIOTUYECKON TI'e€pMEHEBTUKM, DPA3BUBAIOLIUICS B pa3IUYHbIX IMIKOJaX o0OIei
TrepMEHEBTUKU U Onbneuctuxu» [4, €.7]. Ilo ero MHEHUIO, cakpadbHBIA TEKCT OTIUYAETCS OT
JPYTUX THUIIOB TEKCTOB (HAyYHOrO, XY/I0KECTBEHHOIO, CKa3KW M JIp.) OIpENEICHHBIMU
MpHU3HAKaMH, B OCHOBE KOTOPBIX JIeXKAT CHEU(pUIECKHEe METOJbI TOJIKOBAHHS CaKpaIbHBIX
TEKCTOB, HE HUMEIOLUIMX AaHAJIOrOB B CBETCKOM TI'e€pPMEHEBTHUKE: MPOTOTHUIHYECKUH,
OYKBAJIMCTCKUA W Teonornyeckuit aHanu3. OCHOBHBIMM METOJAMU HMHTEPHpPETAIUN
OMOJEHCKUX TEKCTOB SIBJISIOTCSI METOJbl HMCTOPUKO-KYJIBTYPHOTIO, KOHTEKCTYyaJbHOTO U
JIEKCUKO-CUHTAKCUYECKOro  aHanu3a. KpoMme Toro, BBIAEIAIOTCA  BCIIOMOTaTENIbHbBIE
9K3€reTUYECKHE TPUEMBI, KOTOpbIE MENATCS Ha TEKCTOJOTMYECKUE, CHUHTAKCHUYECKUE U
PUTOPUYECKHE. Metoapl  JIEKCMKO-CHHTaKCHYECKOTO0,  UCTOPUKO-KYJIBTYPHOTO U
KOHTEKCTYaJIbHOTO aHaJM3a TEKCTa U BCIIOMOTaTeNbHbIE SK3Er€TUUYECKUE TPUEMBI SIBIISIFOTCS
OOIIMMU U Ul TEOJOTUYECKOM, U A1 CBETCKOM repMEHEBTUYECKOM NMPAKTHUKH, HO B CIIydae
WX TPUMEHEHHs JUIsl CaKpaJbHBIX TEKCTOB OHM  HAIlOJHAIOTCS  CHEU(pUIECKUM
ICXATOJIOTUYECKUM, DJKKJIE3UOJIOTHYECKUM WM COTEPUOJIOTMUECKHM COJEP)KaHUEM U
npuoOpeTaroT Teojorudeckyro ¢yHkuuioo [tam ke, C€.10, 18, 20]. B cBoeii pabore,
MOCBSLIEHHONW aHAJN3y CaKpajbHbIX TEKCTOB, [.B. I'puHeHKo ymnomuHaer 3asBieHue JI.
JleBu-bpronis 0 J0JOTMYECKOM MBIIIJICHUH TMEPBOOBITHBIX JIIOAEH. OTO MHUCTHYECKOE
MBIIIJIEHHE, OCHOBAHHOE HA HEKJIACCUYECKOW JIOTHMKE, OTYETIMBO IPOSABIAETCS MNMEHHO B
CaKpaJIbHbIX TEKCTaX W PA3JIMYHBIX PETUTHO3HO-PHIOCOPCKUX U MHUCTUYECKUX YUEHHUSX,
MpeaIaraloluX MHTEPIPETALUUA AJI1 3TUX TEKCTOB. [Io ero MHEHHIO, HE CYyLIECTBYET HU
OJIHOTO TEKCTa, KOTOPBIA BCEMH JIIOJIbMU, BCET/Ia M Be3Jle MpU3HaBajcs Obl cakpanbHbIM. Kak
0c000 BaXHBIH BBIIETSACTCS TMPU3HAK «HAIMYUS MArudecKOW CHIIBbI», MPUIHCHIBAEMBIA
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OOJIBITMHCTBY CaKpaJbHBIX TEKCTOB, a TAKXXE O 3HAYMTEIHHOH PO CAKPAIBHOTO PUTYaa.
CeMaHTHKA CaKpaJbHBIX TEKCTOB JIOJUKHA YUMTHIBATH MHOTO3HAYHOCTh TEPMHUHOB, TPH STOM
OJTHU 3HAYCHHUSI MOTYT OTHOCHTBLCSI K OOBIIICHHOMY MHpY, a APYTUe - K cakpaJbHOMY [2, c.4-
5,13,15]. B cBoeit pabore T.I'. JloryreHKOBa OTMEYAET, YTO «HCTOPHKO-THUIIOJIOTHUECKOE
UCCIICIOBAaHHE TIO3BOJISIET OINMPEICNIUTh CABUTH B TUIOJOTMHM KaK OTIEIBHOTO S3bIKA, TaK H
BCCH TpyNmbl. AHAJIW3 MEPEBOAHBIX TEKCTOB JIUAAKTHYCCKMX IMHCHMEHHBIX IMaMSITHUKOB
MOKa3bIBaCT HCIOJIB30BAHUE JIBYX pAa3JIMYHBIX CIIOCOOOB TiepeBosia: OyKBAIBHOTO U
NepeBola-MHTEPIIpeTallii. B 3aBUCMMOCTH OT THNAa MEpeBOJa B TEKCTaX IO-pasHOMY
OTPaKAIOTCSI OOBEKTUBHBIC TPOIIECCHI S3BIKOBOTO Pa3BUTHSI M CTEIICHb BIIMSIHUS JIATUHCKOTO
s3pika»  [3, €3, 10]. T.I'. JloryrenkoBa Ha Marepuaie JPEBHEUCIIAHCKOTO,
JPEBHEAHTIIMACKOTO W JPEBHEBEPXHEHEMEIIKOTO SI3bIKOB PACCMATPHUBACT PA3IHUYMS MEXKIY
COOCTBEHHO TEpMHUHAMU M TIOTCHIMAIbHBIMH TEPMHHaMH. B TO Bpems Kak IepBbIC
MOKa3bIBAIOT OTHOCHUTEJIBHYIO CaMOCTOSITEIIbHOCTh, BTOPBIC HEMOCPEICTBEHHO 3aBUCAT OT
JaTuHCKOro obpasma. Orpanndenue cepsl OBITOBAHHUS CPETHEBEKOBOIO TEPMHHA BJICYET 32
c000M BO3MOKHOCTh BapbHpOBaHUS U (OPMAILHOU, U COJCPKATEIBHON CTOPOHBI TEPMHUHA.
Ha Gonee paHHHX cTanusx pa3BUTHS HAyKH HAYYHOH JEATEIBHOCTH OBLI CBOWCTBEH OTTEHOK
HOMYJISIPU3aTOPCTBA, JMJIAKTU3MA M TPOCBETUTENIBCTBA, W (OPMHPOBAHUE HAYyYHOU
TEPMUHOJIOTHH OBLJIO CBS3aHO C OOBSICHEHHEM TEPMHHOB. B ciydyae 3aMMCTBOBaHHUS UyXKOU
HAYYHON KOHIEMIIMKA M CJIOKUBIICHCS TEPMUHOJIOTMH TEPMHHBI B OCHOBHOM SIBJISIFOTCS
KaJbKaMH, a HE JICKCHUYECKUMH 3auMCTBOBaHUsAMH. [lo ee MHEHHWIO, B CpeIHHE BeKa
repMaHCKHE HapObl B MPOLIECCE MPUOOIIEHUS K XPUCTHAHCKON PEIMTUH TIEPEKUBAIA CMEHY
JOXPUCTHAHCKUX TPEICTABICHUNA O HPABCTBEHHOCTH XPUCTHAHCKUMH, YTO BBIPAXKaJOCh BO
B3aUMOJICHCTBUM JIOXPHUCTUAHCKMX M XPUCTHAHCKUX HPABCTBEHHBIX KOJIECKCOB. B
JOXPUCTHAHCKUX TPEICTABICHUSIX TE€PMAHIEB ATHYECKOE KaK MBICIHTEIbHAS KaTeropus
€J1a00 BBIWICHSIETCS U3 COBOKYITHOCTH TIOJIOXKHUTEIBHBIX M OTPHUIATEIBHBIX OILICHOK IepPOCB U
UX TIOCTYNKOB. l[eMEHTHPYIOIIMMHU »JIIEMEHTaMH B JIEKCHKO-CEMAaHTHYECKOH Tpymme ¢
3HAYCHUEM HPABCTBCHHO-ITUYECKOM OIEHKH SIBJISIFOTCS JICKCEMbI ¢ 0000IIEHHBIM 3HAYCHUEM,
KaK, HampuMmep, «I00pO/XOpOoIui» M «3JI0/TIOXO0M», KOTOPBIC SBISIOTCS KalbKaMu
JIATUHCKUX CJIOB, 0003HAYAIONIMX HPABCTBEHHbBIE KaTeropuu. opMupoBaHue JTUTEPATYPHOTO
y3yca B JPEBHUX TE€PMAHCKUX S3BIKAX ITPOUCXOJMUT B PE3YJbTaTe B3aMMOJCHCTBHS JIBYX
JUTEPaTypHBIX TPAIUIMK (TepPMAHCKON M JIATUHCKOK). [10 XapakTepucTHKaM JTMTEPaTypHOTO
y3yca JIPEeBHEAHTIIMHCKUN  S3BIK  3aHUMAET IMPOMEXKYTOYHOE  IIOJIOKEHHE  MEXKIy
JPEBHEBEPXHCHEMEIIKUM W JIPEBHEUCIIAHICKHM, TIrOTes K JPEBHEUCIIAHIACKOMY, T.C. C
OTHOCHUTEJIGHO YCTOMUYMBBIM JIUTEPATYPHBIM Y3YCOM M OTHOCHUTEIBHOW YCTOWYHBOCTBIO K
WHOSI3BIUHOMY  BIUsSHUIO [Tam ke, C.12-18,36,40-41]. OO0Ien3BecTHO,  YTO
JPEBHEAHTIMACKNE MMMChbMEHHBIEC TTAMATHUKN COXPAaHWINCH HE MOJHOCTBIO, a ()parMeHTapHO
(ocobenno mon3usi). Kpome TOro, aiast JApeBHEAHTTUICKON NHCbMEHHOCTH XapaKTEpHO
SIBJICHHE MJUIOTU3MOB, T.€. OTCYTCTBHE KAaKOH — JINOO JIOTHUECKOW CBSI3U MEXIY OTACTHHBIMH
YaCTSAMHM 11€JI0r0 TEKCTa, YTO MPUBOAMUT K Pa3pO3HEHHOCTH TEKCTa U HApYIICHUIO LIeTIOCTHOTO
€ro BOCHPHUATHS, T.€. K CMBICIIOBON H3OJISIMH, YTO BBI3BIBACT MOJUUHTEPIIPETANNIO MHOTHX
KOHIIETITOB M CJIOB M BCEro InpousBefeHHUs B neioM. [logoOHoe siBiIeHHE 3HAYUTEIBHO
MOBIUSUIO Ha (OPMHUPOBAHME KOHIENITYaJbHO — CEMAaHTHYECKOTO Jyalli3Ma, CHHKpETH3Ma,
KOHTaMUHAIMK, JAUPPY3HOCTH W UIMPOKO3HAYHOCTH B JIPCBHEAHTIIMHCKOW SI3BIKOBOU
CHCTEME, YTO, HECOMHEHHO, OOYCIIOBIIEHO CHEMU(PUKOW MBIIIICHUS CPEIHEBEKOBOTO
yejoBeka. /IpeBHeaHIIMICKas JIEKCUKa XapakTepusyercs Iuddy3HO-CMEIIaHHBIM COCTaBOM
— PEIUTHO3HO-HEPEIMTHO3HBIM. OTH JIBa TJIABHBIX S3BIKOBBIX IUTACTAa HAXOMATCS B
aMOWBAJICHTHBIX OTHOIICHUSX C OOJIBIINM MPEoOJIalaHueM PEIMTHO3HOTO, TaK KaK alpHoOpU
MIOCJICTHUH SIBJISIETCS] OCHOBOITIOJIATAIOIINM, 00pa3yIONIUM PEITUTHO3HBIN S3bIK KaK METas3bIK,
Npasi3bIK JIFOOOTO HAIIMOHAJIBHOTO JIUTEPATYPHOTO S3bIKA B CHIIY KYJIBTYPHO-HCTOPHUECKUX
¢dakxTopoB (BCe ApEBHHE MUCHMEHHBIC TMAMATHUKH B TOJABISIONIEM OOJBIIMHCTBE WUMEIH
pPEeNUTHO3HOE CcoJiepKaHKue). B OTHOIIEHWM JpPeBHEAHINIMHCKOM NHCbMEHHOCTH, Kak U
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UCJIaHACKHUX calr MOXKHO YHNOTpPeOUTh NMOHATHE «CHHKpETHYecKas Mpasjaa», BBeleHHoe M.U.
CrebmuabiM-Kamenckum.  CuHKpeTHyeckas INpaBAa MPeNCTaBiIseT COOOW apXaudecKyro
HEPACWICHEHHOCTh XYJI0’KECTBEHHON M MCTOPUYECKOW IpaBIbl U MPEAIOIaracT KOHKPETHOE
ONMMCaHuEe COOBITHI Tak, Kak OyaTO OHM jaeWcTBUTENbHO uMmenu mecto. M.U. Crebmuu —
KaMeHCKHMII TOBOPUT O HEOCO3HAaHHOCTM aBTOPCTBA, B TO BpeMs Kak 1O MHEHHIO AL
I'ypeBuua, B aBTOPCTBE COUYETAOTCS] MHAMBUIyaJIbHOE U KOJUIEKTUBHBIE Hayana [IuT. 1no: 1, c.
9]. Jpyrumu cinoBamH - IpeBHUE JIMTEPATYPHbIE NaMATHUKU (BKJIIOYasi CaKpaJbHbIE TEKCTHI)
(bakTHUeCKH ABIAIOTCA (POIBKIOPOM U MU(OIOTHEH.
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