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INFLUENCE OF VARIETY ON THE QUALITY OF JAM FROM PUMPKIN FRUITS

Sannikova T.,

Machulkina V.

Bcepoccuiickuii nayuno-ucciedosamenbCKuil UHCMUmMyn opoulaemoco 080ue800Cmaea u baxueso0cmsead —
Gunuan ®I'FHY «lIpuxacnuiickuii aepapHulil (pedepanvhvlil HayuHblil yernmp Poccutickoil akademuu Hayky

BJIMSHUE COPTA HA KAYECTBO BAPEHbBS 13 IIVIOA0OB ThIKBbI

CannukxoBa T.,

Mauyaxuna B.

Precaspian agrarian federal scientific center of the Russian academy of sciences
FSBSI “PAFSC RAS”

Abstract

The use of table varieties of pumpkin for the production of jam allows you to get an original food product
and extend the life of the crop. For making jam, varieties of hard-bark pumpkin and nutmeg are suitable. The work
established the influence of the variety, the place of cultivation of the culture on the chemical parameters of both
fresh fruits and the finished product. Pumpkin jam, made from fruits grown on alluvial meadow and light brown
soils, is a functional, environmentally friendly food product with a fairly high content of carotene 2.14-2.58%,
pectin 1.54-1.76% and low - nitrates.

AnHomayusn

Hcnonvzosanue niooos mulkébli CmoJlo06bix copmoe ons np0u360()cm6a 6APEHbs n0360J151en noJiy4untb opu-
CUHATILHBIN NPOOYKM NUMAHUA U NPOOUMb CPOK NompebieHus Kyiomypel. s npuecomosieHus eapeHvs npu-
200HbL COPMA MBIKEbL MEEPOOKOPOU U MYCKaAmHOU. B pabome ycmanoeneno enusanue copma, mecma euvlpawuea-
HUA KYJlbmypbl HA XUumudeckKue nokasameju KaK C6exHCcux I’L/IO@O@, mak u comoeoco npoéykma. Bapenbe U3 muolKebnl,
npucomoeierHHoe u3 I’l]lO()O@, 6bIPAUYEHHbIX HA AJIII0BUATIbHO-]IY206blX U ceemﬂ0-6ypblx nouedax, Aejisiemcs d)yHKb;u—
OHAJIbHbIM 9KOJI02UYECKU YHUCMbIM npOOmeOM numMaHusi ¢ 00CMAmMoYHO 8blCOKUM coc)ep:)icaHueM Kapomuna 2, 14-

2,58%, nexmuna 1,54-1,76% u nuskum — Humpamos.

Keywords: pumpkin, variety, soil type, storage, processing, jam, biochemical substances.
Knroueswvie cnosa: mbolKea, copm, mun no4esvl, XxpaHenue, nepepa60m1<a, 6apeHbe, buoxumuyeckue eeujecmed.

OnHO# U3 pacTIpOCTpaHEHHBIX 0aX9eBHIX KYIbTYP
SBIISICTCS THIKBA. biaromapsi CBOMM IICHHBIM THETHYC-
CKHM, TPOIOBOIBCTBEHHBIM U JICYCOHBIM KadeCcTBaM
OHa pacmpoCTpaHWIach MO BCEH CTpaHe, U SBISETCS
BaXXHBIM NPOAYyKTOM nuTaHus [1]. B 3aBucuMoctu ot
copra ThikBa coaepxut oT 10 10 25% cyxoro Bere-
CTBa, KOJIMYECTBO CaxapoB BapbUpyeT B npezenax 2,0-
15,0%, 6emox — 1,0-1,5%. Eé mnoapl HaKarimBaroT OT
12,6 1o 26,0 Mr% kapotuna u 1,8 — 5,6% nexruna, 0,4-
0,8% muHepanbHbIX conelt, BuTamMuubl C, rpynmnsl B,
PP. Ona Gorara HaTtpuem, KaiueM, KajabiueM, Gpocdo-
poM, MarHueM, xene3oM [2,3,4].

TrIKBa ozpa3AenseTcss Ha TPU BUa — TBEPIOKO-
past, KpyIHOIIIOAHAsA, MycKaTHas. I1o BKyCOBBIM Kaue-
CTBaM HanOOJIee BBIIACIACTCS MyCKaTHast. MSIKOTD IL10-
JIOB HE)KHOBOJIOKHUCTAsI, cankas. ThIKBa, OTHOCAIIA-
sicsi K TBEPAOKOPHIM — 3TO MPEUMYIIECTBEHHO
CTOJIOBOTO HA3HAYEHMsI, KOTOpasi MO MUIIEBBIM Kade-
CTBaM He ycTymnaeT MyckaTHOH. EquHcTBeHHOE €€ 0T-
JUYUEe HAIMYHE MEXAaHHYCCKOTO TBEPIOTO MAHIUPS,
CJTY>KaIlleTo JUIS 3alIUTH OT MEXaHUYECKUX TIOBPEKIC-
HUH, YBEJTMYUBAIOIIETO TPAHCIOPTAOCIBFHOCTh U JIEXK-
KOCTb TLTO0B [5,1].

Hcxonst w3 BBIIECKA3aHHOTO, THIKBA SIBIIETCS
MPEKPaCHBIM CBHIPHEM UTSI TIPOHM3BOJCTBA IPOIYKTOB

(YHKIMOHATHHOTO HAIPABIICHHS, IUETHYECKOTO U
JIETCKOTO IuTanus [6,7].

[To naHHBIM psifia MccieaoBaTeNneit s MUIEBOTO
HCIOJB30BaHUA NPECANOYTUTECIIbHBI TUIOABI TBIKBBI C
IJIOTHOM M HEXKHOM MSKOTBIO OPaH)KEBOI'O WJIM KEN-
TOTO I[BETA, COCTABJIAIOIIEH He MeHee 75% 0T Macchl, ¢
HEOOJNBIINM CEMEHHBIM THE3710M. [Ipu 3TOM conepxa-
HHUE BOJIO-PACTBOPUMBIX CYXMX BELIECTB HE MeEHee
20%, caxapoB 12%, nextuHa He MeHb1IE 1%, KapoTHUHA
— 15 mr/kr, ackopOnHOBO# kucaoTh! 10 Mr/kr [7].

Cenbckoe X03HCTBO ACTpaxaHCKOH 00acTH Mo-
KET yIIOBIETBOPSITH MOTPEOHOCTH HACETICHUS M CHA0-
XKaThb TepepadaTHIBAONIYI0 MPOMBIIUICHHOCTh BBICO-
KOKAaueCTBEHHOU MPOYyKIUEH, a yIydllIEHUE KaueCTBa
SIBJISIETCS. OJTHMM U3 PE3epBOB yBEJIMUYCHUs obecrede-
HUA CTpaHbl BBICOKOBUTAMHWHHBIMU IPOAYKTAMU NIHUTa-
HUSI U3 TIJIOZ0B THIKBBI.

Ha kadecTBeHHbIE NOKa3aTeIH IUIOJOB THIKBBI
BJIMSIET MHOTO (DaKTOPOB: COPTOBBIE OCOOEHHOCTH U
CBSI3aHHBIE C HUMH aHAaTOMO-MOp(doJIoruyeckoe cTpoe-
HHUE, OMOXUMUYECKUH COCTaB, TOYBEHHBIE M KIIMMAaTH-
yeckue ycnosus [8,9]. IloaTomy npu npou3BOACTBE Ba-
PEHBSI U3 THIKBBI, KPOME BBIIIICIIEPEUHCICHHBIX (PaKTO-
POB, YUHTBIBAIOTCS M TaKUE Ba)KHBIC MMOKA3aTeIH Kak
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Ha3HaYEHHE MPOAYKTa, COXPAHIEMOCTb, )PTOHOMHUYE-
CKHe, 3CTEeTUYECKHEe MOKa3aTenn, Oe30MacHOCTh TOTO-
BOT'O MIPOAYKTa U COOTBETCTBHUE cTaHmapty [10,11].

Hdons BiaMsiHMS copTa B mpolecce nepepaboTku
nocruraer 6onee 70% U sBISAETCS BaXKHBIM 3BEHOM B
TEXHOJIOTUYECKON IETOYKE IMepepabOTKH POy KITHH.

[Ipu nmepepaboTKe B CHIPhE MPOTEKAIOT CIOXHEIC
OMOXMMHYECKHUE ITPOIIECCH], KOTOphIE M3-3a Hapylle-
HUS TEXHOJIOTHH TPHUTOTOBICHUS MOTYT TIPHBECTH K
YXyAIICHUIO MMUATIEBOH IICHHOCTH TOTOBOTO IIPOTYKTa H
naxe ero mopun [9]. [ToaToMy Ba)KHO 3HATH TEXHOIO-
THYECKHEe OCOOEHHOCTH CHIPBS, €T0 pearnpoBaHHe Ha
BHEIITHEe BO3JIEiiCTBHE B mpolecce mepepaboTKu, He
TOJIBKO U3MEHEHUSIMH OMOXUMUYECKOTO COCTaBa, HO U
KaK XMBOH OMOJIOTHUYECKOI CHCTEMBI CIIOCOOHOM U3Me-
HATBCS B HY)KHOM HarpasiieHud [9,10].

Leny paszpabomxu 3akioyanach B H3yUYEHUU
BIMSIHUA copTOoB ThIKBBI cenekunu BHUHMOOB, Beipa-
IICHHBIX Ha Pa3HBIX THIIAX MOYBHI, HA KaYCCTBEHHBIC
ToKa3aTenu BapeHbsl. B 3adauu uccrnegoBaHuil BXO-
JTAITO N3yYeHNUE BIMSHUS THTIA TOYBHI U COPTA Ha Kade-
CTBO IUIOZIOB THIKBHI TIPH XpaHEHUH U TepepadoTKe,
OTIpe/ieIeHNe BBIXOa CHIPhsI IIpH MepepadoTKe, MOy-
YeHHe HOBOTO (PYHKIIMOHAIFHOTO MPOAYKTA MUTAHUS
BapEHbs, U3MEHEHNE OCHOBHBIX ITUTATEIBHBIX BEIIECTB
MIPYU XPaHCHUH IUIOJIOB THIKBBI U TPOU3BOICTBE Bape-
HBSI.

Jns mpoBeneHUs ucciIedOBaHUN MCIOJIb30BAIH
copta cenexiuu BHUMOOB Annymika u Kpomika, BeI-
palleHHBIC Ha aJUTFOBHAJIBHO-TYTOBBIX CPEIHECYTIIHU-
HUCTBIX M CBETJIO-OYPHIX CYIECYAHBIX ITOYBAX.

AJTIOBAANTBHO-TYTOBAs CPeIHECYTIIHHUCTAS
moyBa — CJIa003acoNCHHAS C COJACPKAHHEM ryMmyca B
cioe 0-20 cm ot 2,7 mo 4,0%, ruapoII3yeMoro a3ora
80-140 mr/kr, noxBmxHOrO hochopa 28-55 mr/kr 1 00-
MeHHOTO Kanus 250-400 Mr/KT MOYBHI.

CaeTno-Oypble CyrnecyaHble IOYBBI COJEPIKAT
ruapoauzyemoro azora 30-50 Mr/kr, noaBmKHOTo (oc-
¢dopa 12-16 mr/kr, oomennoro kamust 200-400 mr/kr
TTOYBHI.

XpaHeHHEe TPOBOMWIM B XpaHWIHIIE C €cTe-
CTBCHHO-CJIOXKHBITUMHUCS ~ TEMIICPATYPHO-BIIAYKHOCT-
HBIMH ycinoBusMHE. [Ipu XpaHeHnN CBEeXel MPOIYKIIUU

Tabsmna 1 — CTpyKTypa III0JJ0B THIKBBI ITOCTIE XPAHCHHUS

OIIPEJEsUIN BBIXOA CTAaHAAPTHOM MPOAYKLHUH, €CTe-
CTBEHHYIO YOBbUIb MacChl TyTEM B3BEIIUBAHUS.

JI1g mpUroTOBIEHUS BapeHbs HCIIOIb30BAJIU BbI-
3peBIIKe IO THIKBHI, Mocie 90 cyTok xpaHeHus. He
JIOIYCKAJIUCh JUIsl IepepabOTKU 3arHUBIIKE, OOJILHBIE,
MOBPEXIEHHBIE O0JIE3HSIMU U BPEANUTEISIMU TIIIO/BI.

TexHOIOrMuecKuii mpouecc NpoU3BOACTBA Bape-
HBS BKJIIOYAJ: MOHKY, ONOJaCKUBaHUE, OOCYIIKY IUIO-
JIOB, PE3Ky Ha JONBKH, OYHUCTKY OT KOPKH, yIaJICHHE
IUTAIICHTHl ¢ CEMEHaMHM, Hape3Ky TOTOBOTO CHIPHS Ha
KyOWKH pazMepoM 2x2X2 cM, IOBTOPHOE OIMOJACKHBa-
HHE, 3aKJIaIKy B EMKOCTb, 3JIUBKY TOPSYAM CHPOIIOM,
BBIJICP>)KUBAHUE J0 MOJTHOTO OCTHIBAHUSI CHPOTIA, BAPKY
U OTCTaWBaHHE, 3aKIIOUUTEIBHYIO BapKy 10 TOTOBHO-
CTH BapeHbs. | OTOBHOCTH BapeHbs OINpPENeNIN 0
KPETNOCTH CHpOIa U TeMIlepaType KHUILIIIEro CHpOora.
ITpu Temnepatype 106,5°C Bapky mpekpalanu, roTo-
BOE BapeHbe pac(acoBHIBAIIM B CTEPUIBHYIO CTaHIapT-
HYyI0 Tapy, ¢ MOCIeIyIomel yKymopKoH U oXJaXKae-
HHUEM.

Ha 1 xr ceipps 6pamu 0,5 kT caxapa, 300 M1 BOABI
1 3 rpaMMa JUMOHHOM KHCIIOTBHI.

Omnpenenenne MaccoBOM JONMHM CyXHX BEILECTB,
CYMMBI CaxapoB, aCKOPOMHOBOH KHCIIOTHI, KapOTHHA,
[IEKTUHA U HUTPATOB NIPOBOJWIN B CBEXKEU U TOTOBOU
MPOIYKIIMH TOCIIe MPOXOXKIEHUS CpoKa (hepMeHTaINN
(3 mecsma).

B mporiecce xpaHeHust v mepepadoTKH MPOLYKINU
MIPOUCXOMAT CIIOXKHBIE OHOXMMHYECKHE IPOLECCHI
BrLsBeHO, 4TO KauecTBO MPOAYKINH, KaK B IIpoliecce
XpaHeHUs, TaK U MpH MepepadoTKe 3aBUCUT OT COpTa.
Y CTaHOBIIEHO, YTO MOCIIE XPaHEHHS BBICOKOE KaueCTBO
IPOAYKIUU OTMEUYEHO Y IUIOIOB THIKBBI, BBIPALIEHHBIX
Ha CBETIO-OypBIX CylecdaHbIX mouBax. KommdecTBo
HECTaHIAPTHHIX IUIOJOB TPH 3TOM OBLIO HIXE B 1,3
pa3a y copta AnHymka u B 1,4 pa3a y copra Kpomka
10 CPAaBHEHHIO C IJIOJJAMH, BBEIPAIIEHHBIMH Ha aJUTIOBH-
AITBHO-JIYTOBBIX CPEIHECYTTIMHUCTHIX MOYBax. YObUIb
MAacchl BapbHpOBaja B 3aBUCUMOCTH OT COpPTa Ha aJlIio-
BHAIBHO-TYTOBBIX OT 3,79 mo 4,38%, Ha cBeTyo-0y-
peix- 2,68-3,67% (Tadm. 1).

IToxazaremn mo I'OCT 7975, %
Copt Tun nouBsl
crarmapt | He cranmapr | otxox | yOBUIE Macchl
P AJTI0BUAIBHO-JIYTOBasl CPEeIHECYTIIMHHUCTAs 93,6 6,4 0 3,79
Y Caetno-Oypast cynecyanHast 95,2 4,8 0 2,68
Kpoumka AJTI0BUATIBHO-JIYTOBasl CPEeIHECYTIIMHHUCTAsS 92,7 7,3 0 4,38
P Caetno-Oypasi cynecyaHHas 94,9 51 0 3,67

B pesynprare mcmapeHust Biard HaOmromacTcs
YBEJIIMYCHHE CyXUX BemmecTB B 1,1-1,2 pa3a B u3ydae-
MBIX COpTax, caxapos B 1,5-1,6 pa3a y copra AHHyIIKa,
y copta Kpomika B 1,2-1,3 pa3a B 3aBUCHMOCTH OT THIIA
MOYBBI. YBEIHMUCHUE OCHOBHBIX OMOXMMHUYECKHX Be-
IIECTB: CYXOrO BEIIECTBa, CaxapoB, aCKOPOMHOBOM
KUCJIOTBI, KapOTHHA, IIEKTUHA B MPOLIECCE XPaHEHUS

MPOMCXOIUT 3a CYET 103aPUBAHUS TIOJIOB THIKBBI. OT-
MEUEHO, YTO HauOOoJbllee YBEIWYCHHE KapOTHHA U
neKkTuHa y copta Annymka B 4,5-5,5 u 4,5-5,3 paza, y
copra Kpomika B 4,4-4,8 u 4,5-4,9 pa3a B 3aBUCHMOCTH
oT Tuma mouBbl. KonmduecTBO HUTpaTOB, HA00OPOT,
CHIDKaJIOCh y copTta AHHyIIKa B 1,6-1,8 pazsa, y copra
Kpomka B 1,5-1,6 pa3a u 6sut0 Hike [T1JIK (200 mr/kr
CBIPOrO BelecTra) B 4,6-9,8 paza (Tabim. 2).
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Ta6nuia 2 — MI3MeHeHHe OCHOBHBIX OMOXHUMHUYECKUX BCHICCTB B IJIOAAX TBIKBBI B IPOLCCCE XPaHCHUA

Iloxazarenu
HHUT-
Copr | Tun nousst TMpoayKis cyxoe Be- | CymMma aCKOpOHHO- Kapo- eK- paThi,
IIECTBO, | Caxapos, Bas KHC- THH, THH, wir/
% % jota, Mr% Mr% % T
AoBu- Jo xpanenus | 5,80 2,42 2,46 0,50 0,47 69,7
S AIBHO-IYTO- [Tocne xpane-
E Bas cpenme- | 6,54 3,97 2,77 2,74 2,51 43,6
;\ CYTJIM-HUCTAasI
;E* Cgaetio-0y- Jlo xpaHneHus 6,02 2,97 2,56 0,63 0,58 45,0
pas  cymec- | Ilocne xpane- | g gq 4,60 2,93 286 | 263 | 243
JaHHas HUS
AnmroBu- Jo xpaneHus 6,23 3,94 3,16 1,59 1,54 47,1
. AIIbHO~IYTO= [ocne xpane-
E Basg CpelHe- s 7,03 4,96 3,86 2,81 2,63 31,8
5 CYTJIM-HHUCTas
;% Caeti0-0y- Jo xpanenus 6,98 4,06 3,22 0,66 0,63 32,8
pas  cymec- | Ilocre xpane- | 5 g3 5,17 3,01 202 | 284 | 205
JaHHas HUS

J1nist IpUrOTOBNICHUST BapeHbsl U3 IJIO/IOB THIKBBI
HEOOXOAMMO 3HATh BBIXOJ| TOTOBOIO CBIPHS, IUIS pac-
4yéTa mOTPeOHOCTH caxapa u Boabl. HammMu onbiraMu
YCTaHOBJICHO, YTO BBIXOJ CHIPhSI 3aBUCHUT OT HCIIOJIb3Y-
€MOr0 COpTa M MECTa BBIpaNIMBaHUsA. [LTOBI THIKBHI,
BEIpAIlCHHBIC HA CBETIIO-OYPHIX MTOYBAX, UMemH Ha 1,9-
2,5% BBIXOJ] CBIPbS HUKE, B CPABHEHUH C IIOJIAMH, BbI-

palIeHHBIMH Ha aJUTIOBHAIBHO-ITYTOBON CpeIHECYTIIH-
HUCTOU NoYBe. B copToBOM paspese BbLACIUIICA COPT
Kporiika, Tak Kak BBIXOJI CBIPbsI y HETO ObLJT OOJIbIIE Ha
2,2-2,8%, yem y copra AHHyuka. KonndectBo orxo-
JIOB, COCTOSIINX U3 CEMSH, KOXKYpPBI U MIALEHTHI, CO-
craBuyio ot 14,1 no 18,8%, mpu TOM, 4TO Ha CBETIIO-
OypBIX CylecyaHbIX IIOYBaX OH OBUI BHIIIE y copTa AH-
Hymka Ha 2,5%, y copta Kpomka Ha 1,9% (tabm. 3).

Ta6nm_{a 3 BLIXO,I[ TMOATOTOBJICHHOI'O ChIPbs IJIs ITPOU3BOACTBA BAPCHBS U3 THIKBbL

IToTepu u otxoxbl, %
Brixon cbipbs,
Copr Tun no4Bsl B TOM YHCIIe %
CEMEHa | KOXypa IIaleHTa o0mme

AJTIOBAANBHO-TYTOBas 8.9 41 33 16.3 87.3
AHHyIIKa | CPEAHECYTIHMHHCTAS

Caetno-0Oypast cynecyanHast 9,6 53 3,9 18,8 81,2

AJTIOBAANBHO-TYTOBas 76 3.8 27 144 85.9
Kpomika CPEIHECYIIMHUCTAS

Caetno-0Oypast cynecyanHast 8,2 47 3,1 16,0 84,0

[To nonyuyeHHBIM HaMH IaHHBIM OTMEYEHO 3HAYH-
TEJIbHOE TIOBBIIIEHHE CYXOT'0 BELIECTBA U CaXapoB B Ba-
pEHbE U3 IUIOJIOB THIKBBI (IIOCIIE MPOXOMKACHHSI CPOKa
(epMeHTaUMK), TPOU3OMICALIECTO H3-3a AUBPYHIUPO-
BaHMs caxapa M3 CHpoma B MPOAYKT. Tak KOIN4eCTBO
CYXHX BEIIECTB B 3aBUCUMOCTH OT THIIa TIOYBbI yBEJIH-
ymiock y copra AHHymika B 7,8-8,2 pasa, y copra
Kpomika B 10,0-12,0 pa3, caxapos B 11,4-13,0 u 10,0-
11,1 pa3a, cooTBeTCTBEHHO. ACKOPOMHOBOI KHCIOTHI
o510 B 1,3 pasa Oople B BapeHbE U3 TIOIOB, BBIpa-
IIEHHBIX Ha CBETIO-OYPHIX CyNecyaHbIX MOYBAX, HE 3a-
BHUCHUMO OT coprta. HanbosbIue motepu acKopOMHOBOM
KHCIIOTBI B MPOIIECCE MPUTOTOBICHHS U MPOXOXKICHHUS
cpoka ()epMeHTali OTMEYEHO B BapuaHTE C MPOJIYK-

LIMEH, BBIPAILIEHHON Ha aJUTFOBUAJIBHO-ITYTOBBIX CpEll-
HECYITIMHUCTBIX IIOYBaXx. Eé xomuuectBO YMCHBIIIN-
Jock y copta AHHymka B 2,1 pa3a, y copra Kpomrka B
1,2 pa3a, npotuB B 1,9-1,5 pa3a Ha cBeTJIO-OypHIX CY-
necuaHblx nousax. Ilorepu kaporuna cocrasuiu 0,16-
0,68% He 3aBuCUMO OT copTa U Tumna nouyssl. Konnye-
CTBO MEKTHHA BO BCEX BapHMaHTaX yMEHBIIMIOCH B 1,6
pasa Mo CpaBHEHHIO CO CBEXKHM CHIPHEM.

Hanuane HUTPAaTOB B TOTOBOM HPOJYKTE TOBOPHUT
0 ero 0e30MacHOCTH, €CJIM KOHILCHTPAIHS MPEBbIIIAcT
IIJK, To Takoii IPOAYKT MOXKET OKa3aTh BPEIHOE BO3-
JIEUCTBUE Ha OpPraHU3M 4esioBeKa. B muiojgax THIKBBI
H3yYaeMBIX COPTOB, KaK JI0 MepepaboTKH, TaK U Iocie
ux cojaepkanue O6bu10 B 4,6-9,8 u 7,8-16,1 paza Hike
IJK (tabmn.4).
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Tabauna 4 — ComepkaHre OMOXMMHUYECKUX BEIIECTB B BAPEHBE MMOCIC Iporecca hepMeHTAIUH

Tlokazarenu
Copr Tur noyBsI Cyxoe Be- | CymMa ca- | ackOpOMHOBas | KapOTHH, | II€K- | HUTPATHI,
mecTBo, % | Xxapos, % KucaoTa, Mr¥% Mr% THH, % MI/KT
AJITIOBHANBHO-TYTO-
< Basi CpeAHE-CyTIUHH- 51,20 51,68 1,42 2,58 1,54 21,2
E crast
= Caetno-Oypast cymec-
£ 56,30 52,32 1,85 2,58 1,61 12,4
< YaHHas
AJUTIOBHAIBHO-TTYTO-
£ | Bas cpeaHe-cyraMHH- 57,44 49,68 2,16 2,57 1,63 25,6
2 | cran
Q
z Ceetiio-Oypast cymec-
™ 62,28 55,19 2,84 2,14 1,76 13,9
JaHHAS

Takum 00pa3om, IIIOABI THIKBBI, BEIPANICHHBIE B
YCIOBUSIX ACTpaxaHCKOW 00JacTH Ha aJUTIOBHAIBHO-
JYTOBBIX CPETHECYTTTMHUCTBIX M CBETIIO-OYpBIX CyIec-
YaHBIX T0YBaX, NPUTOJHBI I NMEPEepaboTKH U COOT-
BETCTBYIOT TPEOOBAaHUSAM O€30MACHBIN MPOAYKT, TaK
KaK aKKyMYJHpYIOT HUTpPAaToB B 2,7-6,1 pa3a MeHbIle
ITJIK u B 4,4-9,8 pasza — B mpoiiecce XpaHeHHsI B XpaHH-
JMIIE C €CTECTBEHHO-CIOKHUBIIUMCS TEMIIepPaTypHO-
BII&KHOCTHBIM pexxuMoM. KosmuecTBo KapoTuHa, Imek-
THHA JIOBOJIbHO BBICOKOE M yBeIM4HMBaeTcs mocie 90
cyTok xpaHeHus B 4,4-5,5 u 4,5-5,3 pa3a B 3aBUCHUMO-
CTH OT copTa. [1o OMOXMMUYECKIM ITOKa3aTesIM BhIJe-
JWIICS COPT AHHYIIIKA.

Hcxons w3 MONMy4YeHHBIX NaHHBIX, BApEHBE U3
TBIKBBI, IPUTOTOBJICHHOE U3 IJIOJIOB, BHIPAIICHHBIX Ha
AJTIOBUAJIBHO-JIYTOBBIX M CBETJIO-OYpPBIX MOYBAaX, SB-
asiercst PYHKIIMOHATBHBIM KOJIOTUUECKH YHCTBIM MPO-
JYKTOM THUTaHHUS C JOCTATOYHO BBICOKHUM COJEpIkKa-
Huem kapotuHa 2,14-2,58%, nekrtuna 1,54-1,76% u
HU3KUM — 12,4-21,2 MI/Kr HUTpPATOB.
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BHUOJIOI'USA KAPTO®EJIAA PAHHEI'O B YINIOTHEHHBIX IIOCEBAX

Cemenuenko E.,

3aBepranok B.,

Jnenposckuii 20cyoapcmeenmbill azpapHo-3K0HOMUYECKULl yHUugepcumem, Ykpauna
MeJbHHK A.,

Huemumym osowesoocmea u b6axuesoocmea HAAH Yxpaunvl, Yxkpauna
3aBepraniok A.

[nenponemposckasn onoimuas cmanyus HO5 HAAH Yxpaunwl, Yxpauna

Abstract

The biological feature of potatoes is that they can form high yields with minimal areas of nutrition (compac-
tion of their crops with other plants), while not reducing the quality of products. It is important to choose the right
plants that are suitable for potatoes, which would not oppress it and give high yields at the same time. Our research
has determined that shallots for a green leaf are the best compactor plants for early potatoes of the Northern
Steppe zone of Ukraine. Root secretions (allelopathic connections) of both plants do not oppress each other, but
rather contribute to the formation of high-quality yields of both plants.

Annomauyus

Buonozuueckas ocobennocms Kapm04)€]lﬂ 3aKjarnuaemcsa 6 mom, 4mo OH mMoaHcen qbop/vzupoeamb 8blCOKUE
ypoacau npu MUHUMAIbHbIX nﬂomadﬂx numaHus (ynfzomHeHue €20 noceesos apyeumu pacmenu}wu), He CHUJKcaA
npu Smom Kawecmeo npooykyuu. Basicno npasunvrno nodobpams pacmenus, nooxoosuue 0isi Kapmodgheisi, Komo-
pble bl He yeHemanu e20 U 0OHOBPEMEHHO 0d8au 8blCOKUe ypodicau. B pesynomame ucciedosanuil 8vis8eHo,
umo JYyK-ulaiom Ha 3ejlenHoe nepo A6Aemcs 1yyiium yYniomuumeiem ons Kapmocﬁeﬂ;l panHeco 6 30He cesepﬂoﬁ
Cmenu Ykpaunvl. Kopnesvle gvioenenus (anienonamudeckue césasu) oboux pacmenuil He yeHemarom opye opyed,

a cKkopee cnoco6cm3yem qbopMuposaHuio BbICOKOKAYECMBEHHbLX YpOoIHcaes.

Keywords: early potatoes, interplanting, yields, shallots, lettuce.
Knroueswvie cnosa: kapmogens pannuil, yniomHuenuvie nocesvl, Yporcail, 1yK-uaiom, caiam.

B BBICOKOPa3BUTHIX CTpaHaX PacHpOCTPAHSIOTCS
MaciTaObl aTbTEPHATHBHOTO 3EMJICNICIHS, B YaCTHO-
cTU B oBolleBojcTBe. B MHCTUTYTE OBOLIEBOACTBA U
OaxueBoacTBa HAAH mpoBOaMINCh HCCIIEIOBAaHUS 10
pa3paboTKe amanTHBHOW (TEPEeXOJHON K OpraHuye-
CKOH) CHCTEMBI TPOW3BOJACTBA OBOIIHOW MPOIYKIUU
(Vitanov, OD, Honcharenko, V. Yu., Zelendin, Yu. D.,
Chefonova, NV, Ivanin, DV, Uriupina, L M, 2019), pe-
3yJAbTaThl KOTOPOTO CTajll B OCHOBY ajJbTePHATHUBHOM
(opraHnuecKkoii) CUCTEMBI, & UMEHHO - 3aJIeHCTBOBAHO
METOJl MHTEpPKpONuHra (TOJIMKYJIBTYpBI), 4TO odecre-
YUBAET CO3JaHUE YCIOBUMN JIJISI CAaMOPETYJIUPOBAHUS U
CaMOBO300HOBJICHHS arPOIKOCHCTEMBI.

CoBpeMEHHOE  MHTEHCHUBHOE  OBOILEBOJICTBO
HUMEET PSIJl CEPhE3HBIX YKOJIOTHICCKUX MPOOIIEM, CBsI-
3aHHBIX C JETpaJalrcii MOYB U MCTOUICHUEM HX ILIO-
nmopoust. OBOIIHM W3/IaBHA HCIIONB3YIOT HE TOJNBKO Kak
OOBIYHBIE TPOAYKTHI TUTAHUS, HO U TUETHYECKIE U JIe-
yeOHbIe. VIMEHHO TOATOMY HEOOXOIOMMO 3a00THTHCA
00 MX BBICOKOM KadecTBe, HEe JOITyCKAaTh HAKOIUICHUS
TOKCHYHBIX BemecTB. [[ist 3TOro HeoOX0aUM Mepexo
OT upe3MepHOil MHTeHCH(HKALUK K HAay4YHO-0DOCHO-

BaHHOW OMOJIOTH3alH, METO/I0B OPTaHUYHOTOTO 3eM-
nenenust (0 eBpONEeHCKOW TEPMUHOJIOTHH - «aJIbTep-
HaTUBHOE 3eMJICJIENNE», M0 aMEPHKAHCKON - «B0300-
HoBisIeMoe 3emienenue») (Prizhukov F, 1995).

Hexoroprle oBomM WMEIOT aHTUMHKPOOHBIC
CBOICTBA, CIENOBATEIHHO, ATEIOMATHIHO MOJABIISIOT
¢uTonarorenHsle TpudHl U OakTepuu. [yt opranmye-
CKOTO 3eMJIC/ICIHS AIICIIONIATHS MOKET OBITh BaKHBIM
3JIEMEHTOM B OajlaHCHPOBAaHUM OTHOIICHUN MEXIY T'y-
CTOTOW pacTEeHHUIl M COPHIKaMHM, BPEAUTEIIIMH, OoJe3-
HAMU U COPTaAMHU. BzaumocBssu MCEXIY BUAAMH pacTe-
HUi, B YaCTHOCTH CMEUIaHHBIMH NOCEBaMH, HEIOCTa-
TOYHO W3YYEHBI, YTO SIBJISIETCS BECOMOW MPHYMHON JUIst
MPOBEICHMUS TAKKX HccienoBanuii. (Jacob, J., Shirmila,
J., Sarada, S., Anu S., 2019; Valcheva, E., Popov, V.,
Marinov-Serafimov, P., Golubinova, I., Nikolov, B.,
Velcheva, I., Petrova S., 2019).

BonpmmHCTBO CENBCKOXO3SHCTBEHHBIX KYIBTYP
UMEIOT OIPEICIICHHYI0 aJeNONaTHIECKy0 aKTHB-
Hocth. (Holovko, Ye.A. Puzik, V.K., 2003; Simagina,
N.O., 2006; Bukharov, A.F., Baleyev, D.N.,
Bukharova, A.R., 2011). Pacrenust BbIICISIOT B OKpY-
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JKAIOLIYI0 Cpelly BEIIEeCTBAa PA3IMYHOM OHOXHMHYE-
CKOH TPHPOJBI, KOTOPBIE B XOJE CJIOKHBIX XUMHYE-
CKUX IIPEBPaIleHUI UTPAIOT BXKHYIO POJIb B (POPMHUPO-
BaHUH «aJeJI0NaTHYECKH HEUTPAJIBHBIX» CHUCTEM - XH-
MHUYECKU CaMOPEryIHPYEMBIX 3KOCHCTEM
(Grodzinskiy, AM, 1965; Hnatyuk, NO, 2003;
Yurchak, LD, 2005). Biusinue pacreHus-IoHOpa Ha
pacTeHue-aKkIenTop MyTéM ajuIeNoNaTU4ecKoro B3au-
MOJICHCTBHS OTJIMYAETCS IO HAMpPABIECHHOCTH JIEH-
CTBHSA (CTHMYJHpYIOIee, HEHTpaIbHOE MM (PUTOTOK-
CHYHOE) U TI0 CTETIEHH eT0 IPOSBICHUS (CHIbHOAKTHB-
HOE, CPEAHEAKTHBHOE MM MaJOaKTUBHOE).

Juis  QyHKIIMOHUpPOBAHUSA aJbTEPHATHBHOU CH-
CTeMBl MO NPUHIUIY HWHTEPKPONHHIa (TIOJUKYJIb-
Typbl), Ha moje (OPMUPYIOT MOJOCH OJAWHAKOBOIO
pa3mepa, KpaTHble 06a30BOM KojieW TpakTopa (Hampu-
mep 140 cm). B ogHMX monocax BEIPAIIMBAIOT OBOII-
HbIE€ KyJIBTYpHI, B APYTUX- COMyTCTBYMoIMe. Yepeno-
BaHUE KYJIbTyp MPOUCXOAMUT IIyTEM INEPHOAUYECKOTO
HM3MEHEHUs 3THX nosoc. ITomocHsIi croco® BeIpamy-
BaHMS OBOIIHBIX KYJBTYp, B OTJIMYHE OT M3BECTHBIX
Ppa3paboTOK MO MOJIHMKYJIBTYPHBIX ITOCEBAX, 0OeCIeun-
BacT MOJHYI0 TEXHOJIOTHYHOCTh IPOU3BOJCTBEHHBIX
MPOLIECCOB ¢ NPUMEHEHNEM CHCTEM MAIIUH C pa3HOi
LIMPUHOM 3aXBaTa arperaTos.

Wzyuanu kaprodens panuuii (copt Pusbepa) npu
YIUTOTHEHHH €r0 MTOCEBOB JIYKOM — IaioT (copT Jxu-
rut) u canatoM (copt KyuepsiBer onecckuii). [Tnomanb
YUETHOI fesaHKu: KapTodens — 28 M2, canat — 10 m?,
Jyk — manot — 10 M2 TIoBTOpHOCTE — YeTHIPEXKpATHas.
HWccnenosanus npoBoaunu B J{HEIPONETPOBCKOM paii-
oHe, [lHemponeTpoBcKoil oonactu, Ykpanna. ['omoBas
cymma ocankoB — 490 — 530 MM, cpeaHsis TeMIiepaTypa
BO3ayxa 3a rog +8,2...+8,5°C, cymMMa aKTHBHBIX T€M-
neparyp — 3000 - 3100°C. Be3amopo3sHsiii mepuoa — 175
— 185 nmueii. [10YBBI ONBITHBIX AETSTHOK — YEPHO3EMBI
OOBIYHBIE BBIMIEIOYCHHBIEC Ha CYTIIMHUCTOM Jiecce. ['y-
MYCOBBII TOPHU30HT OJTHOPOJIHOTO OKpaca, TiyouHoit 0
— 45 cm. MomnocTs naxotHoro ciios — 30 cm. Cozep-
xaHue rymyca — 3,2 % (mo Tropuny). OnbITHBIE J€-
JISTHKUA pa3Melialiu Ha TpeTheil Tepacce pexu Camapa.
Knumat ymMepeHHO — KOHTHUHEHTAJIbHBIH C HeI0CTaTOY-
HBIM yBlakHeHueM. Kaprodens BbIcaknBaim B Iep-
BOW — BTOPOM JieKasie anpesi, TycToTa pacTeHuid — 55
TBICSY IITYK Ha TEKTap. Y IUIOTHUTEIN KapToQes: JTyK
— IIAJIOT Ha 3€JICHOE TIEPO BBICAKHUBAIN B MEXIYPAIbS
KapTodeIs cpa3y mocie ero Mocaiaky Ha NryOuHy 4 — 5
cM 1o cxeme 140x8 — 10 cm (80 — 85 ThIcad mITyK Ha
reKTap), cajar Cesuld B MEeXIypsibs KapTodes ¢ ry-
croroi 80 TeIcsY WITYK Ha rexrap. IIpu mpoBemeHnu
WCCIICIOBAaHUN HCIIONB30BAI PEKOMECH/IOBAaHHBIE Me-
toauku (Bondarenko 2001). Metoas! nccnenoBanuii —
WU3MEPUTENIbHBIN, BU3YyalbHbIM, XUMUYECKUH, MaTeMa-
THYECKH — CTATHCTHYECKHH.

buonornieckue 0coOEHHOCTH OBOILIHBIX KYJIbTYp
CHOCOOCTBYIOT MX COBMECTHOMY BBIPAIIUBAHUIO, €CIIH
MIPaBUIIBHO 10J100paTh KyJIbTYpY KOTOPYIO YIIOTHIEM
W pacTeHus YIUIOTHHUTENU. PaHHmii kapTodens — nue-
TUYECKUN IPOJLYKT, HA YKpauHE CUUTAECTCS BTOPHIM
xJ1e00M. Y COBEPIICHCTBOBAHNE €0 TEXHOJOTUH BO3-
JIeNTBIBAHMS SBJISIETCS BAYKHBIM (DAKTOPOM JJIsI CEITbCKO-
XO3MCTBEHHBIX MNpeanpusTuid. Kpome Toro, modssl
VYKpauHbl — 4epHO3eMbI, OUY€Hb IUIOAOPOIHBI M IS
TIOJTHOTO WCIOJNB30BaHUS 3THX HPHUPOJHBIX PECYpPCOB
HEOOXOANMO YIUIOTHSTH ITOCEBBI KapTodemns ApyruMHu
OBOIIHBIMH KyJIbTYpPaMH Ha OCHOBE UX aJlIeNIONaTHIe-
ckux cBs3el. Llenpio Op1I0 OmpeaenuTh HanboJee MoA-
XOJSIINE PACTEHUS] — YIUIOTHUTENH JUIA KapTodens
panHero. Panee HamMu ObUTH IPOBEICHBI HCCIIETOBAHUS
¢ paHHHM KapTodeneM B ABYYpOXKaitHO! KyJIbType, KO-
TOpBIE I XOPOIINE Pe3yIbTaThl. 3allaTeHTOBaH Me-
TOJl BBIPAIIMBAHUS PAHHETO KapTodens U3 CBexXKe-
yOpaHHBIX KITyOHEH, 3a OJIMH ce30H. Pe3ynbrarhl naH-
HBIX UCCIICIOBAaHHUH IIEHHBI T€M, YTO MOXHO TTOJIYIHTh
yposKail IByX pa3IHYHBIX OBOLIEH C OJHOBPEMEHHBIM
TIOBBIIIIEHUEM IPUOBLTH oT MPON30/ICTBA
(Semenchenko 2013, 2019), (Muravev 2016). ITomo-
KHUTEIBHbBIC PE3yJIbTATHI 10 U3YIEHHIO COPTOB KapTo-
(eI MoTyYuIy P U3YIEHUH COPTOB KapTodes Cro-
coboM kioHanbHOTO pazmMHokeHus. (Durnikin, 2019).
Ha ocHoBaHuM poBeeHHBIX OUOTECTOB (110 METOIUKE
I'poa3uHCKOTO0), B JTAOOPATOPHBIX YCIOBUSAX, OBLIO BbI-
JIeNIeHO 1Ba HanOosee 3 QEeKTUBHBIX YIUIOTHUTEINS JUIs
YIUIOTHEHHsSI IOCEBOB KapTO(eJs B IMOJEBBIX YCIOBUIX
— JIyK IIaNoT U canar. IIpoBe1€HHBIME HCCIE€I0BaHU-
SIMH YCT@HOBJICHO, YTO M3YYCHHBIE PACTECHHS-IOHOPHI
M0 XapakTepy BBIJICICHUH OTHOCATCA K MaJlOAKTHB-
HBIMH 110 OTHOIIIEHHUIO K IIPOPACTAHUIO POCTKOB KapTO-
¢ens. [Ipu 5TOM BBIsSIBIEHA TEHACHINS K HE3HAUUTEb-
HOMY WX CTHMYJIMPOBAHHUIO IIPU MPOPAIIUBAHUY C Ca-
JIATOM U JIYKOM IIajioT). AKTUBHOCTH aJeJONaTHYHO
AKTHBHBIX BEIECTB B OMONPOOE B YCIIOBHBIX ETUHUIIAX
kymapuHa (YOK) nmo A. M. I'por3uHcKOMy Haxomu-
nacsk B npeaenax 100-105 YKO. Io mkane H. M. Mar-
BeeBa (Matveev N. M., 1994) naHHble pacTeHuUs! OTHO-
caTcs K anenomarmdecku ManoakTuBHbIM  (0-300
YOK).

YnnorHenue kaprodens JTyKoM — HIaJoT U caja-
TOM HE BJIMSJIO Ha IPOXOXKICHUE PEHOTIOrnIecKux a3z
pacTeHUAMH KapTOQemst — BCXOAbI HE3aBUCHMO OT Ba-
pHaHTa WCCIEJOBAaHMUSA MOSBUINCH OJHOBPEMEHHO —
gepe3 24 — 25 mHEH mocie BEICaXKUBAHUS, JIyKa — IIAIOT
u canara — uepe3 12 — 14 gueit. [To Ouomerpuyeckum
MOKa3aTeysIM YIUIOTHEHHE JIyKOM — IIaJIOT M CaJlaTOM
MIPUBOJIUT K CHIDKEHHUIO BBICOTHI pacTeHUH KapTodes,
KOJIMYECTBO CTEOJICH B KyCTE€ YMEHBIIAIOCh 10 3,6 —
4,1 wTYKH Ha pacTeHHE — PUCYHOK 1.
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Puc.1 Buomempuueckue noxazamenu pacmenuii 8 yniomHeHHOM nocese

YCTaHOBIEHO, YTO YpPOXKaWHOCTH KapTodemns B
YIJIOTHEHHBIX IOCEBAX CHI)KAJIACh B CPABHEHHH C KOH-
TPOJIBHBIM BapHaHTOM, HO BMECTE C 3THUM MOIYYHIN
JIOTIOJIHUTEIBHBIA ypOKail KyJIbTYp-YIUIOTHUTENEH — B
CpeHeM 3a TpH roja, jyka mainot — 10,2 1/ra, canara
— 16,3 1/ra. CymMmMapHBbIii ypoxail B YIZIOTHEHHOM I10-
ceBe — 42,1 u 46,8 1/ra, 4TO CyIIECTBEHHO MPEBHILIAET

cpelHee
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3 cpelHee

>
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%
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> 2017

=
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& 2016

=
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> 0 5 10

2016 2017 2018

B Kaprodenp+canar 27,3 31,9 32,5
u Kaprodenp+imanor 28,4 32,6 34,7
® Kaptodens (konTpons) 33,5 35,7 37,2

HCP (g, 1/ra- 2,78

guCcThI 1oceB KapTtodens (Ha 19 m 32% cootser-
CTBEHHO) — PUCYHOK 2, HO 3KOHOMHueckuil 3ddext
JTAHHOTO TIPOM3BO/ICTBA TTOBBIIIAETCS 3a CUET peau3a-
UM TPOAYKIWK PACTeHUH YIIOTHHUTENEeH (Jryka -Ima-
JIOT U cajiaTa) — PUCYHOK 3.

15 20 25 30 35 40
cpenHee 2016 2017 2018 cpenHee
30,5 16,9 18,4 13,5 16,3
31,9 10 11,8 8,7 10,2
354 354

Puc. 2. Ypoorcaiinocms kapmoghensi panne2o u Kyiomyp yniomuumernet
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B CtoumocTb Ban.npoaykumm, Tbic rpH/ra

H Yucraa npubbinb, TbiC. rPH./ra

Mpoun3BoACTBEHHbIE 3aTPaTbl, ThIC.FPH./ra

H YpoBeHb peHTabenbHocTH, %

Puc.3. — sxonomuueckas sghpexmusnocms npouzeodcmsa kapmodgheis panHezo 8 YRIOMHEHHbIX NOCesax

JlyqmmM yIUTOTHHUTEJIEM JUTS paHHETo KapTogers
SIBIISIETCS JIYK — IIAJIOT Ha 3eJieHoe nepo. JIyk — manot
youpartp ipu [uinHe JMCTheB 28 — 30 cM, He JommycKas
WX OrpyOeHHs BMECTE C JIyKOBHIIaMU. Pa3paboTaHHBIH
cnoco0 BeIpamyBaHus KapToQes paHHEero MPH YIUIOT-
HEHHH €T0 IIOCEBOB JIYyKOM — IIAJOT COCOOCTBYET I10-
BBILIEHUIO CYMMapHOTO ypoxKasi KapTodesisi paHHEero 1
JyKa- ManoT Ha 6,7 TOHH C reKTapa. YPOBEHb pEHTa-
6enpHOCTH cocTaBnsgeT 167 % (A YHCTHIX MOCEBOB
kaptodens — 140 %).
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MCCJIEJOBAHUE KOKIIUINUN CEJIBbCKOXO3SIMCTBEHHBIX ’)KUBOTHBIX B
HAXYBIBAHCKOM AP ABEPBAMI)KAHA

Mawmenos H. b.,

00KMOp OUONOZUHECKUX HAYK, OOYEHM

Mamenosa I'.H.

Hayunvii compyonux Uncmumym Buopecypcos Haxuvleanckozo omoenenus HAHA
2. Haxuuesanw, Azepbaiioxcan

Abstract

It is revealed that at sheep are parasitize species of S. tenella (the definitive owner - a dog) and S. gigantea
(the definitive owner - a cat), at goats S. capracanis (the definitive owner - a cat), at horned cattle S. cruzi (the
definitive owner — a dog), and S. hirsute (the definitive owner - a cat), at buffalo s S. levinei (the definitive owner
—a dog), and S. fusiformis (the definitive owner - a cat). At domestic chickens are parasitize one species - S.
horvathi definitive owners, a dog and a cat. First found tissue cysts of Sarcocystis sp. in small and large cattle and
chickens, in the Nakhchivan Autonomous Republic.

The cows were established the existence 8 species of Eimeria: E. zuernii, E.bovis, E. ellipsodalis, E. cylin-
drica, E. auburnensis, E. canadensis, E. subsferica, E. smithi, the buffalo 4 species - E. cylindrica, E.bovis, E.
zuernii, E. subsferica. In sheep, reported 7 species: E. ahsata, E. bakuensis, E.granulosa, E. crandallis, E.ovis,
E.faurei, E.intricata, goats 7 species: E. absheronica, E. arloingi, E.africensis, E. yolchiyevi, E. ninakohlya-
kimovae, E. tunisensis., in chickens, five species: E. tenella, E. acervulina, E. mutis, E. praecox, E. maxsima, E.
burnetti

Annomauus

Tranesvie yucmol Sarcocystis, BbIAGICHHbLE 8 MbIUYAX 08el, KO3, KOO8, OVIBO0I08 U OOMAUHUX NMUY YOa-
J10Cb Ouaenocmupoeamb IKCNEPUMEHMAIbHbIMU 3APAINCEHUAMU OKOHUYAMETbHBIX X0351€6. Bblﬂ@]l@l—lo, umo y oeey
napasumupyiom S. tenella (oxonuamenvuwiii xo3sun - cobaxa) u S. gigantea (oxonuamenvuvlil X035un - KOWKa), y
k03 S. capracanis (oxonuamenvHulil X03un - KOWKA), ¥ KPYRHO20 po2amozo ckoma S. CrUzi (okonuamenvHwiil
xozaun — cobaka), u S. hirsute (oxonuamenvuwiil xo3aun - kowka), y 6ytsonos S. levinei (oxonuamenvmwlii xo35un
— cobaka), u S. fusiformis (oxonuamenvuwviii xo3s5un - Kowxa). Y domawnux nmuy napazumupyem moivko 0OuH
euo - S. horvathi OKOHYameJlbHble Xo034e6da, cCOomeeniCmeerHo, cobaxa u KowKda. Bnepebze HallOeHbl MKAHesble
yucmoul SArcocystis sp. y menxozo u kpynno2o pocamozo ckoma u domawnux xkyp 6 Haxuvieancxoii AP.

YV kopos ycmanosneno nanuuue 8 suoos Eimeria: E. zuernii, E.bovis, E. ellipsodalis, E. cylindrica, E. au-
burnensis, E. canadensis, E. subsferica, E. smithi, y 6ytisonoe 4 suoa - E. cylindrica, E.bovis E. zuernii, E. subsfer-
ica. V osey zapecucmpuposano 7 eudog: E. ahsata, E. bakuensis, E.granulosa, E. crandallis, E.ovis, E.faurei,
E.intricata, y xo3: E. absheronica, E. arloingi, E.africensis, E. yolchiyevi, E. ninakohlyakimovae, E. tunisensis, y
Ooomawnux kyp 5 euoos. E. tenella, E. necatrix, E. mutis, E. maxsima, E. burnetti.

Keywords: Nakhchivan, sheep, goats, cattle, domestic chickens, a dog, a cat, a parasite
Knroueewie cnosa: Haxuviean, ogey, Ko3a, KpynHuiii poeamslii CKOmM, Kypul, cO0aKa, KOWKA, napasum

Brenenne

HaxubiBanckass AP sBnsieTcsi 30HOM pa3BUTOTO
>KUBOTHOBOJICTBA. bombIiast KOHIIEHTpalys CKOTa, BbI-
COKasl YUCIICHHOCTh JIOMAITHUX TUIOTOSIHBIX U Ooraras
(hayHa IUKUX, XUIIHBIX MIJICKOIMHUTAIONINX CIIOCO0-
CTBYET HHUPKYJISAINA BO30YAUTEICH TeIbMUHTO30B.

Koknunnos cpean »KUBOTHBIX CHUXKAET MPOAYK-
TUBHOCTB, TTOBHIIIAET CMEPTHOCTH, OCOOCHHO y MOJIO-
HSKa, YBENMYMBaeT 3aTpaThl. BceM wmccienoBaTeisiM
XOpOIIO HW3BECTHO SHMEPHO3bl JOMAITHUX MTHI[ H

CEJIbCKOXO3SMCTBEHHBIX JKUBOTHBIX, CApKOCIOpHUIN-
03Bl JIMKUX U TOMAIIHUX KUBOTHBIX.

Kokiuann u3yyanu ¥ mpoJ0JDKAI0T H3ydaTh HC-
CIIeTOBATEINH MOYTH BeeX cTpad. OHU 006IaIafo0T CIIOK-
HBIM KM3HCHHBIM LMKJIOM: HIOTCHHBIM, TOJIOBBIM M
0eCIoNbIM, BHY TPUKIICTOYHBIM M BHEKJICTOYHBIM H K-
3oreHHbIM. Kaxkaasi cTaausi )KU3HEHHOTO LUKJIA Ompe-
nensercs uX Mop(popyHKINOHATHHEIMHA 1 OHOXUMITUE-
ckuMu ocobennoctsivu [1,4,6]. B Hacrosimee Bpems
W3y4YeHbl KU3HCHHBIC NUKJIBI MHOTMX KOKIMIUNA B
AzepOaiikaHe U B IpyTUX CTpaHaX MHUpa.
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B Azepbaiimxane, HaunHas 60-X TOA0B MPOIIIOTO
CTOJIETHS, TIO/T PYKOBOJACTBOM akaaemMuka M.A. Myca-
€Ba COTpYJIHUKaMU OT/elia MpoTo300Jioruu MHCcTUTyTa
3oomorun AH A3zepbaiimkana. McciaenoBaHbl KOKIIH-
aum ponos Eimeria u /S0Srora rpsI3yHOB 1 CelbCKOX0-
3SCTBEHHBIX JKUBOTHBIX. MccienoBanm WX paccene-
HUE 0 XO035CBaM, [UPKYJISAIHS MEXKIY OPTaHU3MOM U
Cpelioif, a TaKkXKe Mapa3sUTOXO3SWHHBIE OTHOIIEHHH [
2,3,5].

B Heotnenmumoii yactu AzepOaiimkana, B TeppH-
topun HaxubiBaHCKOH AP KOKUMIUU CENbCKOXO3SH-
CTBEHHBIX JXMBOTHBIX W JOMAITHUX NTHI[ MO H3y-
yeHsl. [loaToMy B HacTosmiell paboTe paccMaTpuBa-
I0TCS  BOIIPOCHI, CBSI3aHHBIE C PacIpOCTPAHEHHUEM
KOKIIUJUO3bI CEJILCKOXO3SIMCTBEHHBIX >KMBOTHBIX B
teppuropun HaxusiBaHckoil ABToHOMHOH Pecmy6-
JIUKH.

Ien namero ucciie0BaHUs KOMIUIEKCHOE HU3y4Ye-
HU€ KUIIEYHBIX U TKAHEBBIX KOKIUINM CENbCKOX03Si-
CTBEHHBIX >KMBOTHBIX B ycioBusx HaxusiBanckoid AP
AzepbOaiimkana. OnpenennuTs BUIOBOH COCTaB KOKITH-
Ui, OOHAPYKEHHBIX Y CEIbCKOXO3SIHCTBCHHBIX JKH-
BOTHBIX U HX PACIPOCTPAHEHHUE C yIeTOM MOP(OPyHK-
[IUOHAJIBHBIX M META00IHMYECKHMX OCOOEHHOCTEH cTa-
JIUH pa3BUTHSL.

MaTtepuajiabl H METOABI HCCIETOBAHUS

Pabora mpoBoanIach Ha KOKIMIUSAX MIICKOITHTA-
IOIUX M IOMAIIHUX NTHIl. MaTepuanom JJIsl UCClie0-
BaHUM CIy’)KWJIM OOLMCTHI KOKIUAWNA B (eKanusx u
CapKOLMCTHI B MBIIIIAX HEKOTOPBIX MOPOJI CENbCKOXO-
3HCTBEHHBIX KUBOTHBIX.

Bcero 65110 niccnenoano 6onee 1500 romos xu-
BOTHBIX, 7 BHJOB IOMAIIHUX J>XUBOTHBIX M ITHII
Kpowme storo, Obi1 nccnenoBansl 6oiiee 120 oO6pasioB
00BEKTOB OKpYyXkarolieil cpenbl (104YBa, BOAa, KOPM),
Pa3Iu4HbII X031CTBEHHBII UHBEHTAPb HA 3arpsi3HEH-
HOCTb OOIIMCTaMH KOKIIHTH.

MarepuajioM HCCIEIOBaHUH CIIY)KWIN 3K30T€H-
HBIE CTaJU{ Pa3BUTHUS KOKIUAWW — OOLMCTBI, M3BIIE-
YeHHBIC U3 (PeKaIuii CeTbCKOXO3SIMCTBEHHBIX JKHBOT-
HBIX ¥ ITUI. MaTepuaisl I BBIABICHHUS acCOIUAIINN
KHIICYHBIX KOKIUINN COOMpaTH Y )KUBOTHBIX Pa3HBIX
Bo3pacToB BO Bce ce30HBI 20015-2018 rr. IIpo6sr de-
KaJIMi OT KaXXIIOTO >KUBOTHOTO COXPAHSIH 2,5%-HOM
pactBope Onxpomara Kanus. OcTalabHYI0 00pabOTKY
MaTepuaiia npoBoauin B Jlaboparopun 0ecrio3BOHOY-
HbIX *UBOTHbIX MHcTUTYTa bropecypco HaxubiBan-
ckoro Ornenenuss HAH AzepOaiimkana. J{ins kaxaoro
BHJIa X035I€Ba, 3aPaKCHHBIX KOKIUIMSIMU, ONPEACIISIIN
9KCTCHCUBHOCTH MHBa3uu (D11), T.e. MPOIIEHTHOE OTHO-
IICHUE JKUBOTHBIX.

Jliist oOHapysKeHUs1 TKaHEBBIX IHCT Sarcocystis
KYCOYKH MBIIIIEYHOH TKAHH M OpraHbl 0OpadaThIBaIN
mo merony I1.M. Kozenkuna. OxparieHHbIe 00pa3Iisl
HCCIIEAOBANIN IO MUKPOCKOIIOM. TakKe TOTOBUIIH CO-
CKOOBI M Ma3KH OTIEYaTKH IuadparMsl, MUIIEBOAA,
sA3bIKa, ce€pAna U CKEJICTHBIX MBIIIII.

Pe3yabTaThl Hcc/ieq0BaHUS U UX 00CYKIEHUS

HccnenoBanue CenbCKOXO3SIMCTBEHHBIX IKHUBOT-
HBIX Ha HaJIM4We OOIUCT Kokuuauu. M3 obcienoBan-
HBIX 7 BUJOB JKABOTHBIX W JIOMAIIHHUX ITHUI[ ¥ BCEX
OBUIH BBISIBIICHBI OOIIMCTHI KOKIMIUH (Ta0I. )

Tabmnuma
OoNUCTHI KOKIUINHA CEIbCKOX03IHMCTBCHHBIX JKHBOTHEIX M AJoMamIHuX nTull B HaxusiBanckoit AP
Bup xo3smHa KomanaecTBo »KMBOTHBIX Buapl KOKIuamn
E.tenella, E. acervulina E.mutis, E.praecox,
Kypsl nomarisne 182/92 (50.55) E.maxsima, E.brunneti, C.baileyi, C. Melegridis,
S. Horvathi, Sarcocystis sp
Wupeiiku 35/ 8 (22.86) C. melegridis
Koposs! 746/ 173(23.22) E.zuernii, E._ bovis, E. el!ipsodalis, E. cylindirica,
E. canadensis, Sarcocystis sp.C. parvum
ByiiBoss 275/53 (26.18) Sarcocystis sp.
OBIIBI 411/98 (23.84) C. parvum, Sarcocystis sp.
Kossl 225/57 (25.33) C. parvum, Sarcocystis sp.
Cobaku 9/1(11.11) Sarcocystis sp.

W3 maHHBIX TaOIUIBI BUJIHO, YTO Y BCEX CEJIBCKO-
XO3SIMCTBEHHBIX JKUBOTHBIX U JOMAIIHHUX IITHUI] B Hax-
YBIBAHCKOW AP BBISBIIEHBI OOIUCTHI KOKITUANHA. Y KY-
PHUHBIX TTHII, JOMAIIHUX KYyp, HHICCK ObLTH HaICHBI
oormcThl Cryptosporidium. Ananu3oM pa3HBIX BHIOB
KypHHBIX nTHIT oorrcTamu Cryptosporidium, ycranos-
JICHO, YTO UCCIICTyEeMbIC OOIIUCTEI OTHOCITCS K BUIAM,
C. baileyi Current,Upton and Haynes 1986 u C. melea-
gridis Slavin, 1955.

Bo BHyTpeHHHX OpraHax UCCIEeIOBAHHBIX JOMAIII-
HUX JKHBOTHBIX M NTHI (KOPOB, OBEIl, K03, OyHBOJIOB,
JOMAIITHUX Kyp) OOIMCTBI SArcocystiS He HaicHbI.
OGHapy>KEHBI OOIMCTH SArcocystis TONBKO B MbIIIEY-
HOW TKaHU KUBOTHBIX M NITHIL, ITpu 3ToM DU paznudHa.

DU makpouucTaMH COCTaBJISIET Ceplla Y KOpOB
(1.40%), oBerr (2.68%), ko3 (1.76%), y OyiiBoioB

(3.77%). B si3pikax KOPOB M OBEIl MAaKPOIMCTHI HE 00-
HapY>KWIH, TOJIBKO B HUCCIIEAOBAHHBIX S3bIKax OyHBO-
JI0B M K03 Hanum enuHnunsle (OM-1.81; O1-1.61). B
nuadparmMe v CKeJIETHBIX MBIIIIIaX MaKpOLUCTHI TAKXKe
BCTpEYAIUCh O4YeHb peako, DU y kopos 1.72-1.11%, y
ogerr 3.15-2.34%, y ko3 1.29-0.51%, y OyiiBosio 4.80-
4.50 %, OU y nomamHux xyp 5.55-0.0% . Hame Bcero
MaKpOLMCTHI BCTPEYAIOTCS] Ha MHIIEBOIAX JIOMAIITHIX
XHUBOTHBIX ¥ nitun. DU y kopoB paBHa 3.28%, y oBel
13.97%, y OyitBosos 25.13%, y k03 21.56%, y nomar-
HUX Kyp 3.57%.

TxaHeBble IUCTHI SArcocystis, BbIABIEHHBIE B
MBIIIIAX OBEL, KO3, KOpOB, OyHBONOB M IOMAIIHUX
NOTHL YJaJIoCh IUArHOCTUPOBATH 3KCIEPUMEHTANb-
HBIMU 3apaKCHUSAMHN OKOHYATCIbHBIX XO35CB. BrrsB-
JIeHO, YTO y oBell mapasutupyiot S. tenella (oxonua-
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TENBHBIM X035MH - cobaka) u S. gigantea (okoHYaTE b-
HBII XO3sIMH - KOIIKa), y K03 S. capracanis (okoHua-
TEJILHBIHA XO3S1H - KOILIKa), Y KPYITHOI'O POraToro cKoTa
S. cruzi (oxoHuaTeNbHBINA X035MH — cobaka), u S. hir-
sute (OkOHYATENBHBIH XO35HMH - KOLIKa), y OyHBOJIOB S.
levinei (oxoHuarenbHBINH X035MH — cobaka), u S. fusi-
formis (okoHYATEIbHBIA XO3UH - KOLIKA). Y JAOMAl-
HUX [THI] TAPa3UTUPYET TONBKO ojuH Buj - S. horvathi
OKOHYATEJbHBIE X03s51€Ba, COOTBETCTBEHHO, coOaka H
KoIKa. BriepBble HalieHBl TKaHEBBIC LHCTHI Sarco-
CystiS Sp. y MEJIKOTo ¥ KpyIHOTO POraToro CKOTa H JI0-
MamHuX Kyp B HaxusiBarckoit AP.

YV KopoB ycTaHOBJIEHO Hammure 8 BumoB Eimeria:
E. zuernii, E.bovis, E. ellipsodalis, E. cylindrica, E. au-
burnensis, E. canadensis, E. subsferica, E. smithi, y
OyitBonos 4 Buaa - E. cylindrica, E.bovis E. zuernii, E.
subsferica. ¥ oser 3apeructpupoBaso 7 Bunos: E. ah-
sata, E. bakuensis, E.granulosa, E. crandallis, E.ovis,
E.faurei, E.intricata, y xo3: E. absheronica, E. arloingi,
E.africensis, E. yolchiyevi, E. ninakohlyakimovae, E.
tunisensis, y nomamaux xKyp 5 Bujnos: E. tenella, E. ne-
catrix, E. mutis, E. maxsima, E. burnetti.

OcHoBHOe TpeboBaHMe I MPO(HUIAKTHKA KOK-
[IUMO30B: 3TO COOJIOJIEHNE CAaHUTapHbBIX M 300TUTHe-
HUYECKHX IPaBHJI, CTPOTOE COOMIOACHHE HOPM COIEp-
JKaHU )KUBOTHBIX, CBOCBPEMCHHAA OYUCTKAa U JC3HUH-
q)eKHI/ISI HOMCI_[IeHI/Iﬁ U MECT BBII'YJl JXUBOTHBIX,

HaJIMIME BOAbI, COOTBETCTBYIOINASA CAHUTAPHBIM HOP-
MaM.
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Abstract

The objective of present study was the testing of metrological characteristics prognosis for forensic toxicology
using the example of verapamil quantitation in whole blood by thin layer chromatography with videodensitometry.
The prognostic determination of quantitation error for forensic toxicology by « ChemMetr Evaluation 1.0» soft
was proposed. The algorithm is based on detailed analysis of errors estimates for analytical technique at sample
preparation, analytical signal measuring.

Annomauyus

Ueﬂb paﬁombl — anpo6auuﬂ meopemudecKoco npocHO3UPOBARUA MEeMPOI0cUUECKUX XapaAKMePUCTMUK MemOo-
OUK KOJIUYECEEHHO20 onpedeﬂeﬂuﬂ 8 cy()e6Ho—xuMuquK0M aHanusze Ha npumepe MemoOUKU KOJIUYEeCEEHHO20
onpeoesieHus 8epanamuia 8 Kpogu MemoooM MOHKOCIOUHOU XPomMamozpaghuu ¢ KOMAbIOMEPHOU OeHCUmoment-
pueii. Ilpeonodicer aneopumm NPoOSHOCMUYECKO20 OnpedeieHus 8eludUH OMHOCUMENbHOU noepeuHocmu Ol Me-
MOOUK KOAUYECMBEHHO20 AHAIU3A 6 cy6e6Ho-xuMuqec1<012 IKcnepmusze ¢ npumeHenuem KomnbromepHoﬁ npo-
epammer «ChemMetr Evaluation 1.0». B ocroee peanuszayuu ancopumma iexcum OemanbHblil aHau3 OYyeHoK no-

epeumocmeﬁ u3MepeHu12 Ha smanax np060n0020m061<u, U3mMeperusl 6eiUdUHbl AHAIUMUYEeCKO20 CUcHald.

Keywords: forensic toxicology, verapamil, metrological characteristics, quantitation.
Knroueswie cnosa: cy()eb'HO-xuMuueCKuﬁ aHaaus, eepanamuil, mempoaocudecKkue xapakmepucmuku, Koaude-

CNMeeHHoe onpe()eﬂeime.

KiroueBsIM TpeOoBaHHEM TIpHU TPOBEICHHUU CY-
JIeOHO-XMMUYECKON SKCIEPTU3BI SBIISICTCS arpoOams
METOa KOJIMYECTBEHHOTO ONPEACNICHNs Ha OHUOJIOTH-
YECKON MaTpulle, aHATIOTUYHOM SKCIIEPTHOMY MAaTepH-
alty, ¢ ONpe/ICNICHUEM IIPE/ICNIOB OOHAPYKEHUS U Ope-
JIeTICHNs], T1ara3oHa oNpe/eNiieMbIX KOHIIGHTpaInH, a
TaKKe MapaMeTpoB BOCIIPOM3BOAUMOCTH, CEIEKTHBHO-
CTH W BbIXOHa BeiecTBa u3 mpooOsl [1]. CobmoaeHue
9THX TpeOOBaHMIA SIBJISIETCS BXKHBIM DJIEMEHTOM TOJI-
HOLICHHOU peayM3aliui XUMHUKaMH-IKCIIEpTaMHd METO-
JIMK KOJIMYECTBEHHOT'O aHalM3a OMOJOTHYECKHX 00b-
€KTOB.

Bepamammn (0-[3-[[2-(3,4-mumeTokcHbe-
HIJT)3THI [METHIIaMUHO [Tpornn |-3,4- muMeTokcu-o-(1-
METHITHII)OCH30MAIICTOHUTPHI)  SBJSIETCS  JIeKap-
CTBEHHBIM IIPEIapaToM IPYIIIBI OJIOKATOPOB KaJlbIIHe-
BBIX KaHAJOB, UMEIOIINM TOKCHKOJIOTHYECKOE 3Haye-
Hue. [Ipu nuarHocTUKe OCTPBIX OTPABJIECHUN U B Cy-
JIeOHO-XMMUYECKON SKCIIEPTU3E AJISl KOJIMYECTBEHHOT'O
OIIpeJIeTICHUs BepaaMuiia UCIIOb3YIOT PsiJi XpOMaTo-
rpauYecKux METOAOB, B TOM YHCIIE C MacC-CIIEKTPO-
METPHYECKUM JIETEKTHPOBAHUEM, @ TAKXe CIIEKTPOdo-
Tomepuio B Y®-nuamnasone [2, 3, 4].

Lenp wuccrnemoBanust — anpobanusi TeopeTHde-
CKOTO TIPOTHO3MPOBAHMS METPOJIOTMYECKUX XapakKTe-
PHCTHK METOJMK KOJIMYECTBEHHOTO OIIPE/ICIICHUS B CY-
JNeOHO-XMMUYECKOM aHaIM3e Ha NpPUMEpPe METOIUKH
KOJIMYECTBEHHOTO OIPE/ICNICHUs BeparnamMuiia B KpOBU

METOJIOM TOHKOCJIOHHOW XpoMaTorpaduu ¢ KOMIIbIO-
TEpPHOI JEHCUTOMETpUENL.

Marepuan u MeTobI

B pabore ucmonmp3oBanu CTaHAAPTHBIN 0Opaszer]
Bepamammia (B gopme rumpoxiopuma) (LGC Stand-
ards, Benukobpuranus). MojenbHbIe 00pa3sibl KPOBH
TOTOBUIIH ITyTeM JI00aBJICHUSI PACUETHOTO KOJIMYECTBA
craHgapTHoro obpasua (B BHJAE METaHOJIBHOTO pac-
TBOpa KoHIeHTpauuu 10,0 MKr/Mi B epecuere Ha oc-
HOBaHKE) K 00pa3iaM KpoBH, HE COIEPIKALUM HapKo-
THUYECKHX CPEJCTB, IICUXOTPOITHBIX U JIEKAPCTBEHHBIX
BemlecTB. JlMama3oH KOHIIEHTpanuii Bepamamuiia B
npobax xposu coctasisit 100,0-5000,0 Hr/mo.

OKCHeprUMEHTAIBHBIM ITyTEM OTIPEIEIISITH METPO-
JIOTHYIECKUE XapAKTEPUCTUKU METOIMKHI KOJTMYECTBEH-
HOTO OTIPEJICTICHUS] Beparamiiia B KpOBH METOZOM TOH-
kocnoitHo# xpomarorpadun (TCX) ¢ KOMIBIOTEpHOH
JIEHCUTOMETpHEH (C pUMeHeHHeM abCOMOTHON KBaI-
paTH4YHOM rpagyupoBKu) [5].

Omnpenenenne MpaBWILHOCTH U NMPELU3UOHHOCTH
MIPOBOJMIIA B COOTBETCTBUH pEKOMEHIanusIMH «Pyko-
BOJICTBA 110 BIMAALNH aHATUTHYECKUX METOJMK, UC-
MOJIb3YEMBIX B CYIEOHO-XMMHYECKOM M XUMHKO-TOK-
CHUKOJIOTHUYECKOM aHalln3e OMOJIOTMYECKOro MaTepH-
ana» [6].

CrarucTnieckyro 00pabOTKy —aHaJMTHYECKHX
JTAHHBIX OCYIIECTBIISUIM METOJJaMH BAPHALIMOHHOMN CTa-
TUCTUKH C TPUMEHEHHUEM KOMIIBIOTEPHBIX IPOrpaMM
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«ChemMetr Evaluation 1.0» [7], «Statistica 6.0»
(Statsoft Inc., USA) [8].

Pacuer Teopernueckoil BEIMYMHBI MpELEa CXO-
qumoctd RSD_r uccienyemMbIx METOIUK KOJTMYECTBEH-
HOTO ONpelesieHHs OCYIIECTBISUIM [0 YPAaBHEHHIO
I'opBuna [9]:

RSD_r=10,67- RSD_R;

RSD R = 21—0,5-I0gC;

C = w/100;

rae W — KOHIICHTpalus aHAJIM3HPYyeMOro Belle-
cTBa B 1pode, %(Mmac.); RSD_R — npenen BocponsBo-
IMMOCTH, Y.

Pacuer TeOpeTHYECKHX BEIHYUH CTaHIAPTHOTO
OTKJIOHEHUS S¢pep M OTHOCHTENBHOM OMINOKU CpeIHEro
3HAUCHUSL Ecpey UCXOMIS M3 BEMUHMHBI TPEJeia CXOIH-
MocTi RSD_r MEeTOIMKH OCYIIECTBILTH 10 (hopMynam:

Sepeo = (RSD_I* Xepea)+100;

AX = Sepeor t(P, f);

Ecped = (AX | Xepep) 100 ,

TIIE Xepeo — CPEIHEE 3HAYCHHUE CONEPKAHMS aHAIIH-
3upyemoro Bemiectsa B npobe; t(P, f) — kpurepuii Ctb-
I0/IeHTa; AX — HOJIyIIUPUHA JTOBEPUTEIBHOTO MHTEp-
Balla CPEIHEro 3HAYCHUS COJCPIKAHHS AHAIU3HPYE-
MOTO BEILECTBA.

PacueTr oTHOCHTENHbHOI OMMOKK (ITOTPEITHOCTH)
Ecpeo METOTMKN KOJIMYECTBEHHOTO aHAJIN3a BeparaMuia

OCYIIECTBIISLIH 10 hopMmyie:
)
Xn

2 2

e= JE) + ()

A€ Ox1, Ox2, Oxn — 3HAYCHUS a6COJ'IIOTHBIX HOI"pCHI—
HOCTefI H3Mep€HHI71 OTACJIBHBIX 3TAaIlOB METOANUKHU KO-
JINYECCTBCHHOI'O onpez(eneHI/m;

X1, X2, Xn — 3HAYCHUA I/IBMepHCMHX BCJINYUH HpI/I
peaﬂmaunn METOAUKHU KOJIHNYECTBECHHOI'O onpez[ene-
HU.

Pe3yabTaTsl U 00cy:KI1€HUE

g sKCepuMEeHTaIbHOW OLIEHKU NMPaBMIIBHOCTH
U MPELU3NOHHOCTH (CXOJUMOCTH) METOAUK aHAIHU3H-
poBan 00pa3lbl KPOBH C M3BECTHBIMU KOJIMYECTBAMHU
BepanaMmia TpexX ypoBHEN KOHILEHTpalui B Ipeaenax
paboumx nuana3oHOB KaXk10W MeToauku. Onpenensum
CXOJIMMOCTB PE3YJIbTATOB H3MEPEHHH (OTHOCHTEIEHOE
CTaHAApPTHOE OTKJIOHEHHE), TIOJyYeHHBIX B 5 Pa3HBIX
AHAJMTHYECKHUX [TUKIIAX — MEXKAY CEPHSIMHU MTapaJlieib-
HBIX ONpeJIeeHHi B pa3Hble THH (Tadu. 1).

Ta6nm_{a 1. PeSyJ’ILTaTH BKCI'IepI/IMCHTaHBHOﬁ OLCHKHU MMPABUIIBHOCTHU U MPECUU3NOHHOCTH KOJINYICCTBEHHOT'O OIIpe-

JeneHus Bepanamuia B kpoBu MetogaMu TCX ¢ KOMIIBIOTEpPHOU

YpoBHU KOHIIEHTpanuii B 00pa3nax
KpOBH, HI/MJI

IIpaBuisHOCTB, %

CXOIUMOCTh MEXITy CEpUSIMU TTapalieib-
HBIX onpeneneHni, %

Huxauii 500,0 16,4 24,3
Cpeannii 2000,0 14,8 10,5
Bricokuii 4000,0 20,2 58

OTHOCUTEBHBIC TTOTPEIIHOCTH OIPECICHUs Be-
panammwia B kKpoBu MeTogoM TCX ¢ KOMIBIOTEpHOM
JICHCUTOMETPHUCH, HCIIONb3yeMble ISl OLEHKH Ipa-
BHJIBHOCTU METOIUKH, JIsl BCEX YPOBHEN KOHLIEHTpa-
uui He npesbimany 3HaueHus £20,0%.

Pazbpoc pe3yabTaToB, BEIpRKEHHBIN B opMe OT-
HOCHUTENBFHOTO CTaHJapTHOro OTKJIoHeHHus RSD_r,
yMmeHbImancst ot 24,3% Juis HUKHETO ypOBHS KOHIICH-
Tpauuit 10 5,8% — A7 BEpXHEro ypoBHsI.

JIrobast MeToAMKa KOJMYECTBEHHOTO OIpEzeie-
HUS TIPEACTaBISIET COO0M COBOKYIHOCTH B3aMMOCBS-
3aHHBIX M3MEPEHMH PA3IWYHBIX BEJIMYNH, KOTOPHIC B
utore (GOpMHUPYIOT CYMMAapHYIO IIOTPELIHOCTh OTIpeie-
JEeHUs] KOJIWYECTBA AaHAIM3UPYEMOTO BEIIECTBA B
pooe.

HenocroBepHocTs Wi 0TCYyTCTBHE MH(GOPMAIAN
0 TIapaMeTpax MOTrpPEeIIHOCTH METOIUKH KOJIMYECTBEH-
HOTO OIIPENENICHNUS, ONPEACTIIN TPUMEHEHNE HaMHU
CJIC/IYFOIIMX MMPOTHOCTHYECKUX aJITOPUTMOB, OCHOBaH-
HBIX Ha TEOPETUIECKUX OI[CHKAX:

- OLCHKE MOTPCIIHOCTH H3MEPECHUA OTACIbHBIX
9TAIOB AHAJTUTHYECKON METOIUKH;

- OICHKC NOrp€uIHOCTH Ha OCHOBAHWU BECJIMYMHBI
KOHLICHTPAIlMH aHAIN3UPYEMOro BelecTBa B Mpode
uccienyemoro oobekra (1o ypasHenuto ['opuiia).

[Ipn 3TOM pazgenbHO HE PacCMaTPUBAIHMCH
BKJIJI6I B UTOTOBYIO (OOIIYI0) IOTPEIIHOCTE METOUK
KOJIMUYECTBEHHOTO OTPEJIENICHNS] CUCTEMATHUECKUX U
CITy9aifHBIX OIIHOOK.

Hamu paszpaborana KOMITBIOTEpHAs NIporpaMma
«ChemMetr Evaluation 1.0» mmx IBM PC-
COBMECTHUMBIX I1€PCOHAIBHBIX KOMIIBIOTEPOB.

[Mporpamma mpemHa3zHaueHa s aBTOMAaTHYC-
CKOro pacuc€ta BECJINYUHBI OTHOCHUTEIBHOU TOrpeuIHoO-
CTU ONpeAeNieHUus] Uil METOAMK KOJIMYECTBEHHOIO
ompeneicHus B (papMaleBTUYCCKOM aHalu3e U Cy-
JIeOHO-XMMHYECKOH SKCIepTru3e. MOKET MPAMEHATHCS
JIISl OLIGHKH TIOTPEITHOCTH OTMpeAeSieHUus] Ha pas3yind-
HBIX dTanax «GKU3HEHHOTO IUKJIa» METOJUKHU aHalln3a,
a TaKKe A alpUOPHOM METPOJIOTMYECKOM 3KCIEp-
THU3BI METO/IOB KOJIMYECTBEHHOTO OMPE/IEICHUS B IIPaK-
TUYECKOH NEeSATeIPHOCTH XUMHUKOB-IKCIIEPTOB TIPH CY-
JIeOHO-XMMHUYCCKHUX HCCIICIOBAHUSIX.

B Tabn. 2 mpuBeneHB! OCHOBHBIE 3TAIIBl METOTKH
aHaiu3a BepanaMuia B KpoBu MetogioM TCX ¢ KoMIb-
IOTEPHOW JEHCUTOMETPUEH C OLIEHKOW MOTPEeIHOCTH
HU3MEpPEHUsL.

W3 mpuBeneHHBIX NaHHBIX BUIHO, YTO IOTPEII-
HOCTb JJAaHHOW METOUKH, 3asiBJICHHAs] HAMH KaK pa3pa-
0OTYMKAMH, IMEET CpelHee 3HadeHne A pabodero
nuana3oHa Metoauku 41,8%.

ITorpemrHocTH, pacCYMTaHHBIE C MTOMOIIBIO TIPO-
rpammbl «ChemMetr Evaluation 1.0» u ypaBHeHus
I'opBuua cocrapmnsitor 14,1% 1 21,9% cooTBETCTBEHHO.
MuHuManbHbI YPOBEHb MOIPEUIHOCTH HW3BJICYECHHUS
BeparaMmia U3 mpod KpoBHU OBLI YCTAHOBIICH HAa OCHO-
BaHWHU SKCICPUMCHTAJIBHBIX JaHHBIX.

Paz0Opoc 3HaveHWil comepikaHUs Bepanmammia B
pobax KpoBH, OLIEHUBAEMBbIii TOJIBKO KaK (YHKIHS €ro
KOHIICHTPALIMH 10 YpaBHEHUIO [ 0pBHIIa, HE PEBhIIIAI
7,5% (cpemHee 3HaUeHHE I pabOYero AUana3oHa).
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Tabnuma 2. Teoperudeckas OLEHKA IOTPEITHOCTH METOIUKH KOIMYECTBEHHOTO ONpEAeICHHs Bepamamiia B

kpoBu MeToioM TCX ¢ KOMIBIOTEpHON IEHCUTOMETpHEN

Ne Oran aHanm3a AOCOoNIOTHAS TIOTPIII- OTHOCHTEIbHAS TIOTPEITHOCTh
HOCTb 0 (ox/x) x100, %
1. | Bssrue nasecku 10,0 M 0,1 1,0

I1a30Ha

2. | Jo3upoBanue npo6sl 50 MKJI (03aTOp MOITY- - 5,0
ABTOMATHYECKHIA)

3. | CreneHp W3BICUCHISI BepamaMiuia - 7,0

4. | Usmepenne mnomaau nsatHa  (TCX- - 50
Menemkep)

5. | IlorpenrHocTh rpagyupPOBKH - 10,0

OTHOCUTENBHAS TOTPEITHOCTD PACUETHAS Ecpes, 70 (TTPOTpaMMa 141
«ChemMetr Evaluation 1.0») '
Ipenen cxomumoctH pacueThbiit RSD_r, % (ypaBHenue ['opBuiia):
qurst 300 ar/mn / g 5000 Hr/MI / cpemHee 3HaUeHUE T pabodero aua- 9,1/59/75
ra3oHa
OtHOcHTENbHAS TIOTPEITHOCTD PACUETHAS Eqpes, Y0 (YpaBHEHHE ['OpBHLIA):
qutst 300 vr/ma / quis 5000 Hr/mi / cpenHee 3HaYeHUe T paboyero aua- 27,3/16,5/21,9

ITa3oHa

Cxomumoctb RSD_r, % 3asBieHHast pa3pabOTIUKOM:
i 300 ar/mon / qs 5000 Hr/Ma / cpeHee 3HaYeHUE Tt pabodero aua-

24,3/58/15,1

Ima30Ha

OTHOCHUTENBHAS OIIUOKA Epea,%o 3aSBICHHAS Pa3paOOTUHKOM:
st 300 ar/Ma / qus 5000 Hr/Ma / cpemHee 3HaYeHHE UL pabodero aua-

67,5/16,1/41,8

Takum 00pa3zoM, Bce BapHaHTHl TEOPETHUECKOTO
MIPOTHO3a ITOTPEITHOCTH METOIUKH JAECHCHTOMETpHIE-
CKOTO OIlpeeNieHHs BepanamMuia B KPOBU HE IPEBBI-
[Iajdd 3HAYEHHWH IIOTPEIIHOCTH, IOJNyYeHHBIX HaMu
AKCIEPUMEHTAIBHBIM IIyTEM.

[Ipn 3TOM B X07€ OIIPEAETEHHS IOTPEIIHOCTH Me-
TOJMKH JKCIEPUMEHTAIBHBIM IyTeM, MaKCUMaJIbHBIN
YPOBEHb TOTPEITHOCTH, OOYCIIOBIEHHBIH CHCTEMaTH-
yeckuMH onmrokamu — 14,1%, Ot peBbImeH B 3 paza
3a cueT BKJaJa ciydaifHoro pasbpoca pe3yibTaToB
TOJIBKO B YCIIOBHUSAX CXOJHUMOCTH.

3akiriouenue

Ha npumepe Meronmky aHanmmsa BepamaMuia B
kpoBu MeTogoM TCX ¢ KOMIBIOTEPHOH AEHCHUTOMET-
puei TMoKa3aHbl BO3MOXKHOCTH TEOPETHIECKOTO IPO-
THO3UPOBAHUS METPOJIOTMYECKUX XapaKTEPUCTUK IS
METOJIMK KOJIMYECTBEHHOTO ompeneneHus. Ha ocHoBe
MPUMEHEHHs] KOMITbIOTepHOU niporpammMbl «ChemMetr
Evaluation 1.0» mpemrokeH anropuTM MPOTHOCTHYE-
CKOT0 OIIpE/IeJICHHs] BETUYMH OTHOCUTEIBHOM Horpe-
HOCTH I/I1 METOJMK KOJIMYECTBEHHOTO aHAlN3a B Cy-
JICOHO-XMMHUYECKON JKCcIepTH3e. B ocHOBe peanmsa-
MM ITOPUTMA JICKUT JETATbHBIA aHAIN3 OIEHOK
MOTpeIIHOCTell M3MepeHni Ha dTamax MpoOonoaro-
TOBKH, M3MEPEHHS BEJIMYMHBI AHATUTUYECKOTO CHI-
Haua.
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Abstract

In this paper a nonlocal boundary value problem for a fourth-order parabolic equation with periodic and
integral conditions is studied. First, the definition of a classical solution for the considered problem is introduced.
Further, the existence and uniqueness theorems for the classical solution of the original problem are proved.

Annomauus

B pabome paccmompena nenoxanvuas kpaesas 3adaua 08 napaboIuyecKo2o YpAagHeHUs: 4emeepmozo no-
PAOKA ¢ NePUOOUYECKUMU U UHMESPATbHBIM YCA08UAMU. 15l paccmampusaemor 3a0auu 6600UmbCsl onpedeieHue
KlaccuvyecKkozco peutleHusl. ﬂoxa%zeaiomc;z cyuyecmeosanue u COUHCMBEHHOCb KIACCUYECKO20 peuternus nocmae-
JIEHHOU 3A0aYl.

Keywords: parabolic equation, classical solution, nonlocal problem.
Knioueewvie cnoea: napa60ﬂuqea<oe ypasHerue, KiaccuiecKkoe peuteHue, HejloKaibHas 3a0ayd.

HernokanbHble 331241 ¢ MHTErpalIbHBIME YCIOBUSIMH JUIsl AU depeH- [HaNbHbIX YPaBHEHHH C YaCTHBIMHU
MPOM3BOJIHBIMH B HACTOSIIEE BpEMsI BECbMa aKTUBHO W3y4aroTCsl, OJIHAKO B OCHOBHOM paccMaTpHBalOTCS YpaB-
HEHHUS! BTOPOTo mopsiaka. OTMETHM HEKOTOpbIE M3 HEJaBHUX pabOT MO MCCIIEIOBAHHMIO HEJOKAIBHBIX 3a7ad s
rHNepOOTNISCKUX U NapaboIMYeCKUX ypaBHeHUH [2—4].

MHorounciaeHHble padOTHI 10 UCCIIEIOBAHUIO YPaBHEHUH BBICOKOTO IOPSAKA B CBOEM OOJIBIIMHCTBE CBS-
3aHBI ¢ M3YYCHHUEM KJIACCHYECKUX HAYaJbHBIX M HadallbHO-KPAeBHIX 33iad. B kuure [5] mpuBexeH oOIIMpPHBIIR
nepedeHb paboT, HOCBAIICHHBIX 3THM BOIIPOCAM.

B npemmaraemoii pabote paccMarpuBaeTcs OJHA HENOKalbHas KpaeBas 3amada s 1uddepeHraibsHoro
YpaBHEHHUsI C MEPUOJJMYECKUMH U HHTETPAIIbHBIM YCIIOBHIMHU.

B o6nactu D} = {(X, t):0<x<1 0<t ST} PaccMOTpUM ypaBHEHHE:
Up (X, 1) + Uy (X, 1) = T(x,1) &)

[PH YCIOBHAX u(x,0) + u(x, T) =¢p(x) (0<x <), @
u(0,t) = u(Lt), u (0,t) =u, (Lt), U, (0,t) =u, (L), j”(x’t)dx =0 0=t @

rae O —sanannoe uncio, f (X, t), (D(X) -3agannble Gpyskunm, a U (X, t) - vickoMast PyHKLSL.


http://www.mathnet.ru/php/organisation.phtml?option_lang=rus&orgid=11029
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Onpeoenenue. 1100 knaccuueckum pewrernuem 3aoauqu (1)-(3) nonumaem @gyurxyuro U (X, t) , HENPEPLIGHYIO 8

3AMKHYmMOoU obaacmu DT emecme co 6cemMu C8OUMU NPOU3BOOHBIMU, BXOOAWUMU 8 YpasHeHue (1) u yooenemeso-

parowyio ycrnoguam (1)-(3) 6 obviunom cmuicre.

CrpaBenBa ClieAyIomas
1

Teopema 1. ITyems ¢(X) € C[0/1], f(Xx,t) e C(D;), j f(x,t)dx=0 (0<t<T) uewnomusomes
0
VCA08USL CO2NACOBAHUA

1
[e()dx=0.
0
Toeoa 3a0aua HaxodicoeHus Kiaccuyeckoeo peutenus sadauu (1)-(3) sxeusarenmna 3adauve onpedenerus

pynryuu U(X,t) uz (1), (2) u
u(0,t) =u(dt), u (0,t) =u,(1t), u,(0t)=u,(@t), u,Ot)=u, @t) (O<t<T). 4

Joxa3zareiabcrBo. ITycts U(X,t) apisierca pemenueM 3angadd (1)-(3). [IpounterpuponaB ypaBHenue (1)

or 0 1o 1 mo X, monmyuum:

d 1 1
— |u(x,t)dx +u,,, (L t) —u,,(0,t)=| f(xt)dx. 5
dt!() L) ()!() ©)
1
Otcioza, ¢ yueToMm J- f (X, t)dX =0u (3) mpuxoaUM K BBITIONHEHHUIO (4).
0
Teneps npeanonoxum, uro U (X, t) apisieTcs pemenneM 3anaun (1), (2), (4). Torna u3 (5) umeem:
'(t)=0, ©)
rme
1
2(t) = [u(x,t)dx. 0
0
U3 (6) Haxomgmm:
z(t)=c.
1
B cuny J@(X)dX =0, ¢ yuerom (2), nmeem:
0

z2(0)+0z(T) = ju(x,O)dx+5Jl'u(x,T)dx :j(u(x,O) +ou(x,T))dx = jgo(x)dx =0.

C npyroii CTOPOHBI
z(0) +oz(T)=c(l+0)=0.
Tak xak 5 * —1, nonyuaem, uro C = O 3HauuT Z(t) =0.B cuny (7) momy4yaem, 4TO BBITIOTHSIETCS

ycnosue (4).
Teopema nokaszana.
it perieHns BOMpoca eAMHCTBEHHOCTH KIIaCCHIecKoro pemenns 3anayn (1)-(3) BaxkHYI0 poJb HTpaeT ciie-

Iyrornas

Jdemmal. Tiyers Y(t)eC'[0,T] y(t)=0, y't)<0 mpu te[0,T] y(0)-5°y(T)=0
(-1<6<1), torna y(t) =0upute [O,T].
Teopema 2. Ecru -1l<o< 1 mo 3a0aua (1),(2), (4) ne mosicem umems 6oiee 00HO20 peuteHusl.
Joka3aTeabcTBo. J[0Ka3aTenbCTBO 3TOW TEOPEMBI IIPOBOAUTCS IO Cienyromei cxeme [1]: momyctuM, 9TO
CYILIECTBYIOT JIBa pellieHus paccmarpuBaemoii saaun Uy (X, t) ulU, (X, t) . PaccmoTpum pazHocTh
v(x,t) =u, (X, t) —u, (x,t).
OueBHUHO, YTO (PYHKIUS V(X, t) YIOBJIECTBOPSIET OJHOPOAHOMY YPABHEHHIO

Vt (X!t)+vxxxx(xit) = 0 (8)
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U YCIIOBHAM
v(0,t) =v(Lt), v,(0,t)=v,(Lt),,
v,,(0,t) =v, (@1),v,,(Ot) =V, @1t) (0<t<T), ©)
v(x,0)+(x, T)=0 (0<x<1). (10)
Jokaxem, 9T0 QyHKITHAS V(X, t) TOKIECTBEHHO paBHA HYIIO. YMHOXUM 00€¢ 9acTé ypaBHeHHus (8) Ha

($yHKIHIO 2V(X, t) Y IPOMHTErpUpYeM moyuenHoe paBeHcTBo o X ot 0 10 1:

1 1
2[ vt (X, 1)V(X, 1)AX + 2[ Vyyxx (X, t)V(X,t)dx = 0. (11)
0 0

[Tonp3ysich rpaHUYHBIMU YCIOBHAMH (9), MeeM:
1 1
2] v, (X, t)v(x,t)dx = iJ‘vz (x,t)dx,
0 dt 0

Zj‘ Vo (% VX, t)dx = 2(v

0

XXX

LOVELY ~ V0 O, VO.) - 2] ¥y (0 Y, (X, )k =

1 1
= —2(v,, (L), (1, t) — v, (0,t)v, (0,t) )+ 2 j v, 2(x,t)dx = 2 j v, 2(x,t)dx.
0 0
Torna u3 (11) momyunm:
d 1 1
—Ivz(x,t)dx + Zjvxxz(x,t)dx =0.
dty 0

1
Baezem o6o3nauenne Y(t) = IVZ (x,t)dx = 0. Ouesuzno, uro

’ dt, P
Y= ! V2 (x,t)dx = -2 ! v, 2(x,)dx < 0.
Orcroza, ¢ yuétom (10), momydum:
y(0) =52 y(T) :j(vz (x,0)—52v2(x,T) Jdx =0.
TonB3ysiCh JIEMMOii, HMEeM: 0

1
y(t) = jvz(x, t)dx =0. (12)
0

OTcrozia 3aKiIr04aeM, 4To V(X, t) =0 .
Taxum 00pa3om, eciu CyIIECTBYIOT IBa KIACCHIECKUX permenus Uy (X, t) u U, (X, t) 3amaun (1), (2), (4),

To U; (X,t) =Uu, (X, t) . OTcrona cnemyer, 4ro eciii pemreHue 3amauu (1), (2), (4) cymiecTByer, TO OHO SIHH-
cTBeHHO. TeopeMa oka3aHa.
C moMomIpIo TeopeMsI | cripaBe B cieIyromas

Teopema 3. Ilycmb svinoansiomes éce yciogus meopemvi 2 u
1

1
[fxtydx=0 (0<t<T), [p(x)dx=0.
0 0
Toeoa 3a0aua (1)-(3) ne modxcem umeem 60aee 00HO2O KNACCUYECKO20 PEUEHUSL.
H3BecTHO [6], uTO cucTema

1, cos A X, sin 4;X,...,C0S 4, X, SN A4, X,... (13)
oOpasyeT B L2 (0,1) OpTOTOHAJIBHBIN Oa3mc, e /11( = 27K (k = 0,1,) . Tak xak cuctema (13) monna

B |_2 (0,1) , TO KaK0e Kiaccuyeckoe penrenue 3aaauu (1),(2),(4) umeer Bua:
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(X, t) =D Uy () COS A X+ Uy (t)sin A,x (4, =27K), (14)
k=0 k=1
rae

Uy, (t) :ju(x,t)dx, uy, (t) = 2ju(x,t) cos A, xdx (k=12,..),

U, (t) = 2j.u(x,t)sin Axdx (k=12,...).

IIpumensas QopmanbHyro cxemy wMerona @Dypee, AT ONpPEAENEHHS HMCKOMBIX Ko03((UIMEeHTOB

Uy (t) (k = 0,l) u Uy, (t) (k=12,...) dynxmum U (X,t) u3 (1) u (2) monygaem:

u1,0 (t) = f10 (t) (O <t ST) (15)

uy, () + Ay, (1) = f, (1) (k=12,...;0<t<T) (16)

Uy (0) + éUlk (T) = Py (k = 0’1’---) 17) U;k (t) +ﬂ':<1u2k (t) = f2k (t) (k =12,...,0<t ST) (18)
Uy (0) + AUy (T) =0, (k=12,..), (19)

rue
1

Pro = J-(D(X)dx’ fo(t) = j. f(X1t)dX1

0

2| f(x,t)cos A xdx, (k=12,..)

Ot O e

1
o =2 j p(x)cos A xdx, f,
0

1
Py = 2J}o(x)sin Axdx, f, =2 f(xt)sin A xdx, (k=12,.).
0

Pemas 3apauy (15)-(19), Haxoqum:

1 6 T t
Uo(®) = P05 j fio(r)d7 + J fo(z)d7, (20)

t T
U () = o, (T)e%ﬁt(pik +j fi (T)ei/rk1 “dr - op; (r)j fi (T)e%ﬁ d 7 (1=12, k=12,..),(21)
0 0
rae
,,qﬁT -1
2. (T) =(1+é‘e ) (k=12..).
OueBUIHO, YTO

t T
U ®) = f, () - 4 {pk Me “g, + [ 1, (6“2 - sp,M)[ 1, (r)eﬂk”“”dr} @)
0 0

CnpaseyBa cieayromnas
Teopema 4. ITycts

1.p(x) eC*[01] ¢°(x)eL,(0]),

9(0) = 0(1),¢'(0) = ¢'(1), ¢"(0) = @' (D), ¢"(0) = " (@), 9" (0) = ' ).
2. F(x1), f (%1, f (1), f (1), fo(t)eC(D,), fo () el,(D;),
FO,0) = F@, F,0,0) = F, @)1, (0,1) = T (L)

O,t) = f (Lt), f . (0t)=f,  (Lt) O<t<T).

— 2t

XXXXX

fXXX XXX

4
3.-1<s<Ll+® K #0 (k=12..) 1-|se™7 T %0 .

Torna ¢yHkus
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1 5 T t
u(xt) :1+5¢10—1+§£f10(r)dr+£ f (r)dr +

© t T
+ Z{pk (r)e%kt@lk + J- fi () dr— e (T)J- fii ()T dr } cosA X+
k=1 0 0

© t T
+Z{pk(T>eM<ozk + [ £ (2 - 5p, ()] T () ”“”dr} sin 4,X (23)
k=1 0 0

aBIsieTcs pemenneM 3anaun (1), (2), (4).
Joxa3aTeancTBo. HeTpyaHo yoemuThes, 4To

o (T)< (1— ST )1 = o(T).

YuutsiBas 31O OonleHKH, U3 (21) u (22), COOTBCTCTBQHHO TIOJTY M

Dol S e M
+J§(1+|5|p(T))\F||fXXXXXxt)|L(DT) (i=12), (24)

(kz_;(ﬁ“k||ui,k(t)||c[o:]>2j 0T]
+ 3p(r)u(p<5>(x)HLz(DT)+f 1+|6p(T) )f||fxmx )5, (=12). @)

L(O0T) |

OueBUIHO, YTO

|U(X’t)| < ”uO(t)”c[o,T] + (2@10) (Z(ﬂi”uk(t)”C[O,T])zj ' (26)

. Ve %
TCRETIOTIED 32 Do( A VICTANS § AN

- %
IRE ] (Sl olnf] e

k=1
U3 (26)-(28), ¢ yuétom (24),(25) cnenyer, 4to QyHKIHM U(X,t) , Uy (X,t) » U (X,t) HENPEPbIBHbI B

DT . HemocpencTBennoi npoBepKo jierko yoemutses, uro dpyukuuu U (X, t) YIOBJIETBOPSIIOT ypaBHEHHIO (1)

1 ycinoBusM (2), (4) B o0sr9HOM cMBIcie. Teopema moka3aHa.
C moMomIbsI0 TEOpEMHI 1, 3 mociieqHeH TEOpEMBI BRITEKAST CIIETyFOmas
Teopema 5. ITycTh BEINOTHAIOTCS YCIOBUS TEOPEMBI 4 1

1 1
[fxtdx=0 (0<t<T), [p(x)dx=0.
0 0

Torna pyHKINSA

e) t
uxt) = Z{pk (Te ™oy, +J. fu () > dr—
k=L 0

]
= p (M| fy (e T dr } COS A X+
0

NgE

+

t
{Pk (T)e%ﬁthk + J- f2k (T)ei/rkt “dr -
0

=~
Il

1
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-
- p, (I')I f, (2)e %Iz L sin A, x
0
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PROBLEMATIC QUESTIONS OF THE MENTAL HEALTH REFORM IN UKRAINE
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In this work, the authors present a historical analysis of psychiatry development and establishment in
Ukraine. In this article, there are problematical and actual questions of the mental health reform. It is indicated
the need for, the introduction of new approaches that are focused on a socially oriented model of providing psy-
chiatric care or more precisely a biopsychosocial model of psychiatric care. The authors of this work describe a
universal scheme for the provision of services in the field of mental health of citizens of Ukraine

Keywords: biopsychosocial model of mental health care, psychosocial adaptation, psychosocial rehabilita-
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The history of the development of scientific and
theoretical ideas about the nature of mental diseases,
methods of their recognition, early detection, treatment,
and prevention, as well as the general analysis of
changes in psychiatry, indicates that in order to reform
this branch of medicine successfully, it is hecessary not
only to understand the main stages of its development
but also to take into account the results of the progress
of various disciplines (pharmacy, psychology, neuro-
surgery, etc.), which, as scientific and practical experi-
ence accumulates, may have close interaction with ac-
tively developing psychiatry, which has apparent
tendencies to go beyond modern psychiatric clinics. A
current global trend on the synergy of sciences and in-
terdisciplinary cooperation is very relevant for the
sphere of mental health [2-5].

According to WHO data, today, about one of 10
people on the planet suffer from mental disorders, of
which about 1% have a diagnosis of schizophrenia [3].

The organization of psychiatric care has long gone
beyond purely medical issues. It should ensure the ac-
cessibility, quality and safety of medical care, the de-
velopment of forms and methods of social care for pa-
tients with mental disorders, the expansion of outpa-
tient care, and mental health education development.

Following the new approaches developed in the
world practice, a socially-oriented model of providing
psychiatric care or, more precisely, a biopsychosocial
model of psychiatric care [1, 2, 4, 6] begins to be intro-
duced. Previously, psychiatry was more focused on
emergency care, while in developed countries, it was
focused on prevention. Outpatient psychiatric units re-
ceive priority development. Psychosocial rehabilitation
of patients is increasingly being used in the psychiatric
care system.

Until now, psychiatric hospitals partially compen-
sate for the function of dispensaries, but to an even
greater extent they perform the function of neuropsy-
chiatric boarding schools due to an acute shortage of

places in these institutions, so the system needs mod-
ernization and reconfiguration.

The current changes in the system of providing
psychiatric care in Ukraine correspond to European
trends. They are aimed to conduct treatment, leaving a
person in the natural environment for him. First of all,
this is the development of inpatient technologies, the
activation of the outpatient service, the expansion of the
network of day hospitals, inpatients at home; narrowing
of the strictly in-hospital mental health care unit, bring-
ing the bed stock in line with modern sanitary require-
ments, for example, the presence of patients in hospi-
tals, including in single and double wards, a sufficient
number of recreation areas, showers and sufficient so-
cial and labor activity.

The ongoing changes have already brought posi-
tive changes. Until now, neuropsychiatric dispensaries
and psychiatric hospitals were different institutions
with their leadership and their peculiarities in patient
care organizations. There was no unified approach to
therapy and rehabilitation, often in the hospital, they
were treated with some drugs, in the dispensary with
others, and no one was responsible for this, there was
no continuity in the management of patients. All this
did not best affect the quality of medical care. After dis-
charge, many patients were sent to the hospital again.
Thus, a system has developed in which 85% of the costs
of psychiatric care are in a hospital (15% for outpatient
services), while in Europe, this figure averages 30% for
a hospital and 70% for outpatient units [4-6].

For a long time, there was a point of view about
the mental ill's great social danger. The development of
psychiatric care and the emergence of modern methods
of treatment and rehabilitation has led to a change in
the course of many mental disorders and an increase in
the number of patients who can be socially adaptable.
Comparative analysis suggests that, in general, danger-
ous actions are committed by schizophrenia patients no
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more often than by mentally healthy persons. In the to-
tal number of offenses, the proportion of persons with
mental disorders is insignificant and amounts to less
than 1%. In the prevention of socially dangerous ac-
tions, constant outpatient observation, and treatment is
of particular importance [1, 5]. Modernization of the
psychiatric service should involve active dispensary
surveillance of potentially troubled patients, including
a link between psychologists and social workers.

The issue of continuity in working with patients is
possible to solve only with the interaction of various
ministries and departments, such as the Ministry of
Health, the Ministry of Social Policy, the prevention
departments of the Ministry of Internal Affairs, cooper-
ation with the private sector (non-state clinics of psy-
chiatry, narcology, various rehabilitation centers, of-
fices of psychologists, activation of the social assis-
tance link). It is necessary to create a single care card
and route options for a patient with mental health dis-
orders or psychological state changes. A unified base
and unification of approaches are essential; the intro-
duction of modern assistance technologies (eHealth
technologies, on-line consultations, telemedicine, pub-
lic instructions for self-help and mutual assistance,
etc.).

In world practice, there is an experience in creat-
ing specialized rooms according to the type of "memory
clinic," "pain center," "replacement therapy," etc. To-
day, the role of psychologists as a mediation link be-
tween a psychiatric clinic and society is underesti-
mated, the number of such specialists is enormous, and
more often, the patient first turns to a psychologist, and
the psychiatric clinic is already more often only in acute
condition. Therefore, the introduction of additional ed-
ucation for existing psychologists in the form of
courses (such as medical knowledge, the system of con-
tractual relations on interaction with state structures)
can relieve the burden from the existing system of men-
tal health care and increase the effectiveness of preven-
tion in case of mental illness. The situation is similar
with social services and prospects for interaction in op-
timizing this system. The situation is similar with social
services and prospects for interaction in optimizing this
system. It is also essential for the full reintegration of
patients into society.

More and more statistics data indicate a massive
stratum of psychosomatic diseases that continue to be
treated without taking into account the mental compo-
nent of the problem. More active mutual integration of
somatic medicine and psychiatry would increase the ef-
fectiveness of care in many resistant forms of diag-
nosed pathologies. The science of psychiatry itself has
long gone beyond the treatment of the soul. It already
begins to take root as neuroscience, so it needs to intro-
duce a new modern diagnostic tool (more extensive use
of CT, MRI, PET examinations and emphasis on basic
knowledge of neurology) and modern techniques (for
example, at the junction with neurosurgery in the world
has long shown the effectiveness of psychosurgery).

There are gradually introduced educational
measures for relatives of patients with mental disabili-
ties. Often, relatives of patients do not know how to
help and how to behave correctly if there is a person

with a mental disorder in the family. For example, in
"www.youtube.com," are often held lectures-seminars,
for patients and their relatives, at which they give infor-
mation about diseases, recognition of early signs of ex-
acerbation, and a treatment plan. Relatives are taught to
treat the patient and care for them correctly, if neces-
sary. From various clinical experience, it is known that
the inclusion of close relatives in the medical process
can positively affect the social adaptation of the patient,
as well as reduce the likelihood of the formation of dis-
orders that occur when a person is in hospital for a long
time in isolation from loved ones and home.

The current reduction in the bed fund of psychiat-
ric hospitals should not mean a deterioration in the
quality of assistance needed by the population. In con-
ditions of sufficient organization, posthospital support
of patients and their relatives by the method of repeated
interviews about the state of patients, about the meth-
ods of treatment, about satisfaction with medical care
allows increasing patient adherence to therapy and
timely identification of existing problems and quickly
taking the necessary measures. Patient feedback is al-
ways essential for professionals at all stages of interac-
tion and the prevention of mental illness. The various
types of social rehabilitation assistance that have been
introduced in recent years have contributed to the return
of many patients to society, the restoration of their so-
cial and labor status, so these measures should be more
actively and widely implemented.

According to statistics, regular communication
with close people, avoiding conflict and stressful situa-
tions, a healthy lifestyle, refusal of addictions, for-
mation of hobbies, a hobby, a full-fledged dream - all
this promote the prevention of mental disorders. Sports
have been proven to reduce the risk of depression and
dementia, especially exercises such as jogging or cy-
cling. Marriage and marital relations significantly re-
duce the risk of developing disorders associated with
alcohol abuse or dependence. The mental health of
older people can be improved by physical and psycho-
logical exercise, support for loved ones, early detection
of somatic diseases.

In world psychiatry, changes are continually tak-
ing place that affects the further development of psy-
chiatric services in many countries of the world. The
most important events were the formation of antipsy-
chiatric movements (which entailed a vast wave of de-
institutionalization in psychiatry and the implementa-
tion of reforms of national psychiatric care systems),
the adoption of several international instruments of the
World Medical Association, the World Psychiatric As-
sociation, the UN, the Council of Europe, which regu-
lated moral and ethical standards in medicine, respect
for patient and physician rights, full clinical independ-
ence of the latter in the provision of care, the right of
the patient to choose a doctor, access to medical care
[1, 5]. The general trend of changes taking place in psy-
chiatry was the transition from a biomedical to a holis-
tic biopsychosocial approach, taking into account the
influence of the modern lifestyle on the mental health
of the population, the increase in the incidence of men-
tal disorders, the change in its structure and correspond-
ing indicators. In contrast to the biomedical model, it is
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the biopsychosocial approach that allows the develop-
ment of a model representing the dynamic unity of hi-
erarchically organized biological, mental, social, cul-
tural, and social factors. The biopsychosocial model
scientifically allows a new explanation of the cause of
many mental disorders and provides an integrated, mul-
tidisciplinary approach to the treatment and rehabilita-
tion of patients.

The modern concept of psychiatric care is based
on the principles of social integration of the mentally
ill, according to which the care system is called "com-
munity-based psychiatry," or rather oriented towards
society (community, communal). The development of
modern psychiatric services in the direction of the pub-
lic model of care is often considered as a process of de-
institutionalization with a large-scale decrease in the
number and size of psychiatric hospitals, and a radical
reduction in psychiatric beds. However, social psychi-
atry in the modern sense is a much broader concept,
since it includes not only a reduction in the volume of
the inpatient link, but also involves persons with mental
disorders in the life of their environment and society, as
well as involving social and public institutions and so-
ciety as a whole in the provision of psychiatric assis-
tance. A complete idea of the formation of public psy-
chiatry is given by the characterization of the main
trends in the development of the psychiatric care sys-
tem in individual countries During the analyzed period,
psychiatric wards in somatic (multidisciplinary) hospi-
tals became most widespread in many countries of the
world. The advantages of this form of care were its ap-
proach to the place of residence of patients, a decrease
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/
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A
A 4
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in isolation typical for psychiatric hospitals, more com-
fortable conditions for patients, the absence of a
"stigma" of a psychiatric hospital, and prevention of
stigma. Semi-stationary assistance links were widely
used - day hospitals, profiled by the age of patients, the
degree of their disability, and medical and rehabilita-
tion tasks. The extensive introduction of this type of
care was explained by its undeniable advantage of a
clinical, social, and economic plan compared to an in-
patient one, community-based treatment (ACT - asser-
tive community treatment) - the treatment of severe pa-
tients with long-term recurrent chronic disease in an
outpatient setting instead of their frequent hospitaliza-
tion. The main principles of this form of assistance are
the provision of long-term treatment by a professional
team of specialists at the place of residence of the pa-
tient, the inclusion of various psychosocial measures
along with medical treatment.

The Polyprofessional Visiting Teams of Mental

Health Care (PVTMHC) is a group of specialists in
medical, psychological, social specialties that provides
outpatient specialized medical and psychosocial care to
people with mental disorders at home and in the com-
munity.
The main objective of the PVTMHC is to provide out-
patient specialized medical and psychosocial care to
persons with mental disorders at home and in the com-
munity to prevent their hospitalization, minimize disa-
bility and improve the quality of life. The universal
composition for mentally ill persons of PVTMHC is
shown in figure. 1.

Psychiatrist

Specialist in social work

Volunteers

Fig. 1. Composition of PVTMHC for mentally ill persons

It should be noted that for each mentally ill person,
it is necessary to create individual rehabilitation pro-
grams that will form the basis for the provision of as-
sistance and which should be based on the results of
determining the individual needs of the patient. The in-
dividual rehabilitation program should be agreed with
the patient and/or his/her family member, and/or the le-
gal representative of the patient and members of the
PVTMHC and reviewed 30 days from the beginning of

the care and further adjusted according to the patient's
needs. The content and scope of care should be deter-
mined individually, depending on the degree of individ-
ual needs of each patient and available resources for
PVTMHC, namely:

1. Medicinal treatment is prescribed on the basis
of necessity and indications for medicinal therapy of
mental disorders in accordance with clinical guidelines
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and clinical protocols approved by the Ministry of
Health of Ukraine.

2. Possible psychosocial rehabilitation measures:

- psychoeducational work with patients and their
families in accordance with the diagnosis and expected
course of the disease, inclusion of modern, practical
therapeutic approaches, taking into account the features
of drug treatment and their possible side effects;

- psychoeducational measures aimed at increasing
adherence to treatment and involving relatives in treat-
ment and restoring the patient's quality of life;

- psychological counseling and psycho-corrective
work in order to support the process of recovery, solv-
ing problems and achieving the goals set by the patient
in his rehabilitation program;

- cognitive-behavioral, interpersonal, family and
other forms of psychotherapy with the patient in order
to realize his disorder and the essence of the therapeutic
process, restoration of social functioning;

- training in self-monitoring and state manage-
ment;

- development of an individual recurrence preven-
tion plan, which should include known triggering fac-
tors and strategies to reduce the risk of recurrence;

- social and communication skills training to pro-
mote social integration;

- advising on educational and professional needs,
finding opportunities and facilitating the return of the
patient to work/study, developing professional skills, as
well as training the strategy of solving problems in the
way of achieving these goals;- Training the patient in
self-living and self-care skills in order to improve their
ability to provide for their basic daily needs;

- training and provision of information on receiv-
ing community services (post office, shop, medical ser-
vices, public transport, etc.), how to manage money and
personal property;

- practical assistance in providing basic needs
(self-care, household, transportation, etc.) In coopera-
tion with relatives/guardians and other services.

3. Monitoring of the somatic state (within the
scope of monitoring the possible side effects of medi-
cines) and referral, if necessary, to the appropriate med-
ical specialist or medical institution to obtain the re-
quired medical care.

4. Counseling to increase the patient's motivation
to undergo regular medical examinations, maintain a
healthy lifestyle (nutrition, physical activity, alcohol
consumption, etc.) And reducing harm to health, in par-
ticular, conducting motivational interviews.

5. Social and legal assistance:

- Social and legal advice on the rights of citizens
with mental illness;

- Assistance in paperwork, material assistance,
and free legal assistance.

6. Support for family and/or guardians:

- psychoeducational work with the patient's family
on his disease and strategies aimed at increasing adher-
ence to medication;

- psychological counseling to improve family in-
teraction, teaching communication skills, mastering
techniques.

-family psychotherapy aimed at creating optimal
family interaction and improving family functioning.

The Diagram of operation of PVTMHC is given in
Fig. 2.
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Fig. 2. The scheme of work of PVTMHC for assistance to mentally sick persons

The basis for assistance to PVTMHC should be:

- Referral from a family doctor, other specialist
doctors, including psychiatrists of specialized psychiat-
ric institutions or other structures providing supervision
of the mental health of the population or social services
of the community concerned;

- patient's own appeal;

- with regard to a person who has been legally de-
clared incapacitated, the application of his guardian to
a health-care institution;

- the presence of a mental disorder, the diagnosis
of which is established in accordance with the criteria
of the International Classifier of Diseases of the 10th



International independent scientific journal Ne18/2020

27

revision and meets the inclusion criteria for the provi-
sion of assistance to PVTMHC.

The assistance provided by PVTMHC is possible
only after a psychiatric examination, diagnosis of a
mental disorder, determination of the severity of a men-
tal disorder, the type of dynamic observation, and the
degree of psychosocial maladaptation. Multidiscipli-
nary team specialists should work together to develop
an individual management plan for each patient. To do
this, the multidisciplinary team needs to hold regular
panel discussions and supervisors. Patient support
should be provided both in a community center and dur-
ing home visits.

The basis for discontinuing PVTMHC care to a
patient may be:

- Solving the set goals and completing the imple-
mentation of the measures specified in the individual
rehabilitation program;

- if the patient needs no longer met PVTMHC
functions;

- if the patient/his legal representative violated the
prescribing regime and systematically failed to comply
with the recommendations provided;

- written refusal of the patient;

-In respect of a person who has been declared le-
gally incapacitated, the refusal of his guardian;

- sending the patient to another medical institution;

- change of residence/stay of the patient;

- the death of the patient.

The completion of assistance is carried out after a
joint discussion by all members of the PVTMHC of the
achieved results. Information on the completion of care
should be provided to the patient's lead psychiatrist.

It is also possible to consider the introduction of
multi-service community mental health centers, which
will provide out-of-hospital, semi-hospital, emergency,
rehabilitation assistance through counseling clinics,
mobile teams, programs for children and adolescents,
for labor training and support for employment. The ac-
tivities of these centers can be focused on the diagnosis,
treatment, and rehabilitation of mentally ill patients,
meeting various needs of patients.

It is also possible to introduce a system of "pro-
tected housing.” For patients who have lost social ties,
accommodation forms of psychiatric care have been
developed, which were intermediate links between in-
patient detention and independent living of patients.
Types of "protected housing" were organized, which
included various forms of residential care and housing
with supervision and support. Based on the biopsycho-
social model and principles of society-oriented psychi-
atry, the European Declaration on Mental Health and
the European Mental Health Plan was developed,
aimed at improving mental health legislation, improv-
ing the quality of mental health care and developing
measures aimed at reducing stigma and discrimination
of persons with mental disorders [1, 2, 5, 6].

Recognizing the need for priority development of
out-of-hospital care, we emphasize that in modern con-
ditions inpatient psychiatric care remains an important
and integral part of the general care system, and a psy-
chiatric hospital is an institution in which specialized
types of care are provided, methods of diagnosis and

treatment are tested and improved. The psychiatric
clinic is still important as a clinical, scientific, and ed-
ucational base. It is important that the medical-diagnos-
tic, rehabilitation process, and structure of the hospital
were organized, in accordance with the modern
achievements of psychiatric science and practice, ther-
apeutic measures balance medical methods and psycho-
social effects, and its general appearance and style are
built on the principle of the least stigmatizing effect.

In general, the restructuring of psychiatric services
is restrained: the insufficient development of the out-
of-hospital link and the lack of readiness of outpatient
psychiatric institutions to work on the principles of
community reliance; the lack of adequate economic
mechanisms for regulating the activities of psychiatric
institutions, the centralized, administrative nature of
decision-making regarding structural changes in the
psychiatric service; Low tolerance for the mentally ill,
the population, society and the authorities responsible
for health policy.

Psychosocial rehabilitation is now one of the most
dynamic areas of psychiatry. Such increased attention
to it is based on awareness of the negative impact of
institutionalization in psychiatry, an increase in the
number of alternative hospital services, as well as an
increase in the psychiatric literacy of patients and their
families, the population as a whole. The essence of the
rehabilitation of the mentally ill, as well as their reso-
cialization, is the restoration (preservation) of the indi-
vidual and social value of the sick, their personal and
social status, with the maximum restoration of the im-
paired cognitive, motivational and emotional resources
of the individual, ensuring the integration of the men-
tally ill into society. Community-oriented psychiatry is
a more effective form of care than inpatient, but only
when the development of its out-of-hospital types is
ahead of the development of the inpatient link.

Changes in the socio-economic, legal, and other
spheres of state activity that took place in our country
make it necessary to conduct a comprehensive, system-
atic analysis of various factors that can affect the state
of mental health of the population. The solutions to the
problems mentioned above can be most effectively im-
plemented, taking into account the basic provisions of
the scientific framework for the organization of mental
health care. The main task of this new direction in psy-
chiatry is to study the patterns of the formation of men-
tal health of the population, to determine the factors af-
fecting the education of various contingents of persons
with mental disorders, as well as the organizational and
functional structure of psychiatric services.
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COMPARATIVE ASSESSMENT OF THE ECONOMIC JUSTIFICATION FOR MANUFACTURING
METAL-CERAMIC CROWN FRAMES CREATED USING TRADITIONAL AND DIGITAL
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CPABHUTEJIBHAS OHEHKA 9KOHOMHWYECKOI'O OBOCHOBAHUA U3I'OTOBJIEHUSA
KAPKACOB METAJVIOKEPAMUYECKHUX KOPOHOK, CO3JAHHBIX C IOMOIIbIO
TPAJUIIMOHHBIX U IIU®POBBIX TEXHOJIOT U
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Abstract

geccop, O.m.4H., e. Huocnuii Hoeeopoo

The article presents a comparative assessment of the economic factors of manufacturing metal-ceramic arti-
ficial crowns frames created using traditional and digital technologies, without taking into account their quality
characteristics. The results of our research show that the production of metal-ceramic crown frames in the tradi-
tional way is less expensive and more economically profitable compared to digital methods of CAD/CAM and 3D
printing.

Annomauyusn

B cmampve npedcmaeﬂeHa cpasHumellbHasl OYeHKad IKOHOMUYEeCKUX (j)akmopoe U320moe6JeHUsl Kapkacoe
MeMmaloKepamudeCKux UucCKyCCmeenHHblX KOPOHOK, CO30AHHbIX C nomoubro mpaéuquHHbzx u L;ud)poebzx
me)CHOﬂOZuﬁ, bes yuema uUx KadyeCmeeHHblXx XapaKmepucmux. P€3lebmaWIbl Hawe2o0 UCcneo08aHus
ceudemeﬂbcmsy}om O MOM, H4moO U320MOGJEeHUE KAPKACO8 MemalloOKepaMuiecKux KOpPOHOK mpa()uquHHblM
cnocobom Haumernee sampanmnoe U SKOHOMUYeCcKu bonee 6bI200HO NO CPABHEHUIO C uuqbpoebmu memooamu
CAD/CAM u 3D neuamu.

Keywords: digital technologies in dentistry, digital impressions, intraoral scanner, CAD/CAM, 3D printing,
cost of dental services.

Knrouesoie crosa: yugposvie mexnonocuu 6 Cmomamoso2uu, yuppossvie OMmucKku, SHympupomosou ckauep,
CAD/CAM, 3D neuams, cebecmoumocnsd cmomMamono2udeckux yeuya.

BBenenue
Ha ceropnsimzuili 1eHb CyIIECTBYET HECKOJIBKO

MeTaJUIOKEPaMU4ECKOM HCKYCCTBEHHOM KOPOHKH C MO-
moibio CAD/CAM cuctemsl, a alIuTHBHBIA — C T10-

I (POBBIX METOIOB M3TOTOBJICHHS KAPKACOB METAJLIO-
KEepPaMHUYECKHX HCKYCCTBEHHBIX KOPOHOK, OCHOBAaHHBIX
Ha TOJTy4eHUH IU(POBBIX M300paXKECHUH 3yOHBIX ps-
JIOB, KOMITBEOTEPHOM MOJEIUPOBAHUH OYIyLIEro Impo-
Te3a, U U3TOTOBJICHUH €T0 CYOTPAKTHBHBIM JIHOO al/iu-
TUBHBIM MeTonoM. L{npoBbie m300paxeHns: 3yOHBIX
PSLIOB MOYKHO IHOJIYYHTh C IIOMOLIBIO JIADOPAaTOPHOTO
[1] mu6o BHYTpHpPOTOBOTO CKaHepa [2, 3, 4]. CyOTpak-
THBHBII METOJl 3aKJIFOYaeTCs B M3TOTOBJICHUH KapKaca

Motsio 3D npunrepa. CymecTByeT HECKOIbKO TEXHO-
moruii 3D mevaru — crepeonurorpadus (SLA), mudpo-
Basg cBeroxuomHas mpoeknus (DLP), cemextuBHOE
nasepuoe criekanwne (SLS).

C nomomrsio CAD/CAM cucrem u 3D mpunTe-
POB, OCHOBaHHBIX Ha TEXHOJIOTHH CEJIEKTHBHOTO Jia-
3epHOTO CIIEKaHUS MOKHO IOJYYHTh TOTOBBIN KapKac
METaJNIOKEPAMUUYECKON  MCKYCCTBEHHOM  KOPOHKH.
[Ipumenenne 3D mpuUHTEPOB, OCHOBAHHBIX HA TEXHO-
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JIOTMU LU(POBOI CBETOJMOIHON MPOCKUUH U CTe-
peosutorpaduu, MO3BOJISIET MOJYYUTh JIMIIb 3aro-
TOBKY OyJyIlIero kapkaca MeTaLIOKepaMHUYCCKON HUC-

e >

ok

KyCCTBEHHOH KOPOHKH M3 0€330JI5HOTO (hOTONOIUMED-
Horo Marepuana (puc. 1). JlanpHeiimee n3roToieHne
KapKaca OCYIECTBILIETCS METOIOM JIUThS.

Puc. 1. A. Kapracvl HecveMHbIX NPome308, U320MogGJieHHbIX ¢ nomouvio 3D npunmepa no mexuonozuu SLS. b.
be3szonvnas homononumepnas penpooyKyus HeCbeMHO20 Npomesd, CO30anHds ¢ nomowwlo 3D npunmepa no
mexnonocuu DLP

Hayunpix myOnmukanuii, TOCBSIIEHHBIX CPaBHH-
TEJIFHOH OIeHKE 3KOHOMHYECKOTO 00OOCHOBAHMUS H3T0-
TOBJICHUS KAapKacOB METAJUIOKEPAMHUYECKHAX HCKYC-
CTBEHHBIX KOPOHOK C ITOMOIIIBIO0 COBPEMEHHBIX I (po-
BBIX TEXHOJIOTHMM, KpailHE Mauo, 4YTO M SIBHJIOCH
000CHOBaHMEM JUIsl TIPOBEACHHS JaHHOTO HCCIIe0oBa-
HUSL.

Leap uccnenoBaHMsi — IPOBECTH CPAaBHUTEIb-
HYIO OIICHKY SKOHOMHYECKOTO0 0OOCHOBAaHUSI M3TOTOB-
JICHUsI KapKacoB METaJUIOKePaMUUECKUX HCKYCCTBEH-
HBIX KOPOHOK, MOJyY€HHBIX C MOMOUIBIO TPaJUIMOH-
HBIX ¥ TU(PPOBBIX TEXHOIIOTHIA.

MaTtepuanabl H METOABI HCCIe0OBAHUS

PasHbIe TEXHOIOTHHN M3TOTOBJICHUS KapKacoB Me-
TaJJIOKEPAMHYECKIX MCKYCCTBEHHBIX KOPOHOK Tpea-
MOJIATal0T M pa3HBIC 3aTPAThI, YTO BAXKHO JJISI IKOHO-
MHYECKOTO OOOCHOBaHUS NMPHUMEHSEMBIX METOJIOB CO-
3/1aHUS] HECHEMHBIX TTPOTE30B.

Kak u3BecTHO, pacyer ce0eCTOMMOCTH MEIMIUH-
ckoii yenyru (C) ocymiectsisiercs o ¢opmyie [6]:

C=Coh+Ck=3r+Hs+M+HU+0+1I
rxe: Cn - npsimble pacxobl, CK - KOCBEHHBIE pac-
XOJIBI, 3T - pacXopl Ha OIUIaTy Tpyaa, H3 - HauncneHus
Ha OIUIaTy Tpynaa, M - pacXomsl Ha MEIUKAMEHTHI, Tie-
PEBSI30YHBIE CPECTBA H TIP., M - ©3HOC MATKOTO HHBEH-

taps, O - m3HOC 00opyHoBanHws, I1 - mpoune pacxosl.

K mpsmMpIM pacxozmamM OTHOCSTCS 3aTpaThl, HETO-
CPEIICTBEHHO CBSI3aHHBbIE C MEIULMHCKON ycCinyroi u
noTpeOIsieMbIe B TPOLIECCE €€ OKAa3aHHs:

— OoIuIaTa TpyJa OCHOBHOT'O IIEPCOHAIIA;

— HAYUCIIEHUs Ha OIUIaTy TPyJa OCHOBHOIO Mep-
COHaJa;

— MarepualibHbIe 3aTPaThl, MOTPedIIsieMbIe B MIPO-
1ecce OKazaHWs MEIUIMHCKON YCIYTH IOJHOCTBIO
(MenuKaMeHThI, OHOPa30Bble MEIULIMHCKUE IIPHHA/I-
JISKHOCTH H Jp.);

— W3HOC MEIWIMHCKOTO W MPOYero odopynaoBa-
HUS, UCIIOJIB3YEeMOT0 HETIOCPEACTBEHHO B JIEUeOHO -
JUArHOCTHYECKOM IIpoIiecce.

K KOCBEHHBIM pacxomaM OTHOCSATCS T€ BHIbI 3a-
TpaT, KOTOpble HEOOXOOUMBI Uil oOecriedeHus nes-
TEJIFHOCTH YUYPEXACHUsI, HO He MOTpedisieMble Hero-
CPEICTBEHHO B THpOIecce OKa3aHUd MEIULMHCKOH
YCIIYTH:

— oIUIaTa TpyZAa OOLIeydYPExIEHUYECKOTO Iepco-
Haja;

— HAYMCJICHUs Ha OIUIATy TPyAa OOLICyUpesKACH-
YECKOro IIepCOHAa,;

— XO3SICTBEHHBIE 3aTpaThl (3aTpaThl HA MaTepH-
aJbl ¥ IPEAMETHI JIJIsI TEKYILUX X03IHCTBEHHBIX LEIeH,
Ha KaHIEJSIPCKHIE TOBaphl, HHBEHTAaph U OIUIATY YCIIyT,
BKJIFOYasl 3aTPaThl HA TEKYIIUH PEMOHT H T.11.);

— 3aTpaThl HA KOMAaH/AUPOBKH U CIIy’>KEOHBIC Pa3b-
€31BI;

— HM3HOC MSTKOTO WHBEHTAapsi BO BCIIOMOTATElb-
HBIX ITOJpa3IeNICHISX;

— aMmopTu3aiysi (M3HOC) 3MaHUH, COOPYKEHHH U
JOPYTHX OCHOBHBIX (DOHIOB, HETIOCPEACTBEHHO HE CBSI-
3aHHBIX C OKa3aHUEM MEAUIMHCKUX YCIIYT;

— TIpOYHMe 3aTpaThl.

BHe 3aBuCHMMOCTH OT METOJIa U3TOTOBJIICHUS Kap-
KacoB METaNIOKEPaMHYECKUX HMCKYCCTBEHHBIX KOpO-
HOK pacxobl Ha OIUIaTy Tpy/a, HAaUUCIICHHUS Ha OTUIaTy
Tpy/a, KOCBEHHBIE PACXOJIbl, B TOM YHCIIC PAacXObl HA
KOMMYHAJIBHBIE YCIyTd OyayT oxmHakoBbIMH. COOT-
BETCTBEHHO Pa3HHUIA B CTOMMOCTH YCIYTH M3TOTOBIIE-
HUS KapKacoB METaJUNIOKEpaMUYEeCKUX MCKYCCTBEHHBIX
KOPOHOK C IPMMEHEHHUEM TPAJAULNOHHBIX 1 HU(PPOBBIX
TEXHOJIOTUI1 onpesessieTcs, B IepBYIO 0O4epenb, Pacxo-
JlaMH Ha MEIUKaMEHThl M M3HOCOM (aMopTH3auueil)
WHCTPYMEHTOB M 000PYI0BaHHSI, IPUMEHIEMBIX B TOM
WJIN MTHOM METOJE.

Croumocts 3atpaT (C) Ha pacXOHBIC MaTCPUAIIBI
paccuuTBIBAETCS 110 clieayroniel popmyIe:

C = I/M x HP

rue: L] — pplHOYHAs [IeHa PacXOIHOIO MaTepHala,
M — macca matepuana B ynakoBke, HP — Hopma pac-
X0JIa MaTepuaa Jyisl H3TOTOBJICHHS KapKaca JyroBOTO
nporesa.
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Hopwmsbl pacxona matepuanoB 3yOOTEXHHUYECKHE
71a00paToOpuu U CTOMATOJIOTHYECKHE KIMHUKH MOTYT
YCTaHABJIMBATh CaMOCTOSTEIBHO B 3aBHCUMOCTH OT
(haKTHYECKOro pacxoia HMCIOJIB3YEMBIX MaTepHalloB.
Taxke B HEKOTOPBIX JIUTEPATYPHBIX HCTOUYHHUKAX IPH-
BOJSITCSL YCpEeTHEHHbIE HOPMBI pacXoja CTOMaToJIOTH-
YeCKUX MaTepHaioB [9], KOTOpbIe HOCST peKOMeH[a-
TEJIBHBIN XapakTep.

AwmopTtm3amus (¢p. amortir - 0cnadIATe) — Mpo-
[ecc MepeHoca IO YacTsAIM CTOMMOCTH OCHOBHBIX
cpencte (00OpyHOBaHUSI) O Mepe WX (DU3UIECKOTO
WJIM MOPAJIbHOTO M3HOCA HAa Ce0ECTOMMOCTD IPOU3BO-
JIUMOH mpoaykuuu (padot, yciyr).

Awmopruszanus (A) MEJUIMHCKOTO 000pYI0BaHUS
paccuuTHIBAJIACh 110 CIeAyolel hopmyie:

A= 1/U

rze: 1 — pprHouHast meHa obopynosanus, 1 — cpox
MOJIE3HOTO UCTIONIb30BaHus B pacuere Ha YET.

Cromaronorudyeckoe 000pyIoBaHNE OTHOCHTCS K
4-0if aMOPTH3aLMOHHOM TPYIITIE CO CPOKOM IOJIE3HOTO
nucnonb3oBaHus ot 5 et (60 mec.) mo 7 ner (84 mec.)
BKITIOYHUTENBHO [7]. U3roToBIEHIE KapKacoB METAIIIO-
KEPaMHUYECKHX HCKYCCTBEHHBIX KOPOHOK COOTBET-
cteyer 10 YET [11]. 1 YET — sto 20 MunyT pabodero
BpeMeHH crienmanucta [8]. Takum oGpa3om, Cpok To-
JIE3HOTO HCIOJIb30BaHMs B pacdyere Ha YET moxkHO
paccuuTath 1o cieayoouei popmyie:

U = (b/K/) = YET/3,0

riae: b - cpok mose3Horo ucnonp3oBaHus 000py-
JoBaHus B Mec., K — koin4ecTBo pabounx qHEH B Me-
cane (21), /1 — xomudecTBO paboOYUX YacoOB CICIIAAIIH-
cTa B JIeHb (JUISI CTOMATOJIOTa OPTOIeia i 3yOHOT0 TeX-
HUKa 6,6 4.).

Pe3yabTaTthl

HexkoTopsie pacxomHbIe MATEpHAIBI U TPUCIIOCO0-
JICHHUS WCTIONB3YIOTCS TIPU CO3JIaHIH KapKacoB METall-
JIOKepaMHYECKIX MCKYCCTBECHHBIX KOPOHOK BHE 3aBH-
CHMOCTH OT TEXHOJOTHH H3TOTOBJICHUS (IepYaTKH,
MAacCKH, IArO0YKH, HaTPYJHHUKH, CIIOHOOTCOCHI, IBIIe-
COCBI, BATHBIC BAJIMKH, MTAKETHI IS CTEPHIIN3AIIUH HH-
CTPYMCHTOB, OTTUCKHBIC MaTCpHaJibl IJIA MNOJIYYCHUA
THIICOBBIX MOJIENEH YenmtocTel (M3rOTOBJIEHHE MOJE-
neil ¢ momouipto 3D mpuHTEpa BeOEeT K YBEIUUSHHIO
CTOMMOCTH M3TOTOBJICHUS KapKaca UCKYCCTBEHHOMN KO-
pouku [5] u ap.). OQHAKO CYIIECTBYIOT PACXOIHBIC Ma-
TepHaibl, IPUMEHEHHE, KOTOPEIX 00yCIOBICHO METO-
JIOM HM3TOTOBJICHUS KapKacOB METaJIOKePaMITUECKUX
HCKYCCTBEHHBIX KOPOHOK. IMEHHO CTOMMOCTH TaKHX
MaTepHaJIoB OyIeT BIMATH HA PAa3IUYUsi B CTOMMOCTH
YCITYT 110 U3TOTOBJICHUIO KApPKAaCOB PA3INYHBIMUA METO-
namu (tabnwma 1).

Ta6nnua. 1. CTouMocTh 3aTpaT Ha pacCXOAHbIC MAaTCpPUAJIbl IJIA U3TOTOBJICHUA KAPpKACOB METAJUIOKEPAMUYCCKUX
HCKYCCTBCHHBIX KOPOHOK B 3aBUCUMOCTHU OT METO/1d U3TOTOBJICHUS

MeToa U3roTOBJIEHUS KapKaca uc- Koanue- CrtoumocTs 3a-
HanMeHoBaHne MeINKAMEHTOB
KYCCTBEHHBIX KOPOHOK CTBO TpAar, pyo.
3aroroska KaVo Titan Blank 1 . 2000,0
CAD/CAM cucrema ®pesnl s CAD/CAM 0,04 440,0
NUTOIrO 2440,0
dorononumep Freeprint cast UV | 6,0 muL. 150,0
ITakoBounas macca N&V Z4 100,0 rp. 112,0
Metamn Remanium 6,0 rp. 120,0
3D npuntep DLP ITecok Cobra 50,0 rp. 40,0
ITacta nomupoBounas SAPHIR 1,0 rp. 10,8
HUTOI'O 432,8
Mertannuueckuii opoIIoK
3D npunTep SLS Remanium® Star CL 6,0 p. 3300
HUTOI'O 330,0
Mertamut Remanium 6,0 rp. 120,0
ITakoBoynas macca N&V Z4 100,0 rp. 112,0
Iecok Cobra 50,0 rp. 40,0
[Tacta mommposounas SAPHIR 1,0 rp. 10,8
TpaauuOHHAS TEXHOJIOTHS Bock monenup Renfert 1,3 rp. 30,4
Bock norpy:xHoii 'eopgun 0,9 p. 12,9
Bockossie npososioku ['EQ 1,3 rp. 7,8
Jlak komnencaunonnbii Pico fit 0,4 rp. 13,2
HUTOI'O 347,1

Hexoropoe cromaronoruyeckoe 000pyoBaHue U
WHCTPYMEHTApHH HCHOIB3YIOTCA NPU H3TOTOBICHUHU
KapKacoB METaNIOKEPaMUUECKIX HUCKYCCTBEHHBIX KO-
POHOK BHE 3aBHCUMOCTH OT TEXHOJIOTUU U3TOTOBICHHUS
(cromaTosiornyeckasi yCTaHOBKa, KOMIIPECCOp, aCIH-
parop, cMOTPOBOif HAOOp, HAKOHEYHUKH, aBTOKJIAB, all-
napar JUisl YMCTKH, CMa3KH U yX0/1a 32 HAKOHEYHUKAMH,

YIaKOBOYHas MalllMHa JJIs1 TEPpMETUYHOIO 3ar€daTbiBa-
HUSA HMHCTPYMCHTOB, MNOMJICKANIUX CTCPUIM3ALUN U
1p.). OnHako ectb 000pynOBaHUE, IPUMEHEHUE, KOTO-
poro o0YCIIOBICHO METOJJOM H3TOTOBJICHHS KapKacoB
METaJUIOKEPAMUYECKUX  HMCKYCCTBEHHBIX  KOPOHOK.
MMeHHO 3aTpaThl Ha aMOPTH3ALHUIO 3TOr0 060PyI0Ba-
Hust OyZeT BAMSITh Ha Pas3indusi B CTOMMOCTH YCIIYT 10
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M3TOTOBJICHHIO KapKaCOB METAJUIOKEPAMHUYECKHX HC-
KYCCTBEHHBIX KOPOHOK pPa3jIMYHbIMU MeToJaMu (Tad-
nuna 2).

Tabnumna 2. CTouMOCTh 3aTpaT Ha aMOPTU3AIHI0 000PY/TOBAHHUS, HEOOXOIUMOTO [Tl H3TrOTOBJICHHUS KApKACOB Me-
TAJUIOKEPAMHYECKIX UCKYCCTBEHHBIX KOPOHOK B 3aBUCHMOCTH OT METOJa U3TOTOBJIICHHS

1:[/[;;(:?2[“;1;0;(:33:: HanmeHnoBaHue Mean- Tena CpoxkmnoJies- AmopTH3anus
" ccmeﬁ HBIX KODO- LMHCKOH TeXHUKH, MH- 6 ’ Horoucnojb- | YET | (uena B pyo. 3a
Y HOK P CTpYMEHTApHUs pyo- 30BaHHS Mec. 10 YET)
KaVo ARCTICA 4500000 84 10 1288,4
CAD/CAM cucrema BHYT??gfoT%‘Z‘aZ;t"aHep 1000000 84 10 286,3
ATOIO 1574,7
BryTpupoTOBO# CKaHep
iTero Cadent 1000000 84 10 286,3
3D npunTep Asiga Max 1000000 84 10 286,3
Duostar neckocTpyiHBbIi
p—— 350000 84 10 100,2
Jluteiinas yctaHOBKa
3D npunrtep DLP BEGO Nautilus CC plus 1714047 84 10 490,7
Mydensnas neas BEGO
Miditherm 310299 84 10 88,8
BakyyMHbIif cMecuTeNnb
Renfert 70000 84 10 20,0
ATOIO 1252,4
BryTpupoTOBOI CKaHeEp
iTero Cadent 1000000 84 10 286,3
3D npunrep SLS EP-M150T — 3D npunrep 8500000 84 10 24336
JUIS TIeYaTH MeTajylaMu '
ATOIO 2719,9
Jluteiinas yctaHoBKa
BEGO Nautilus CC plus 1714047 84 10 490,7
Myddensnas neas BEGO
Miditherm 310299 84 10 88,8
TpaguuuoHHas Tex- Bockotomnka Renfert 21724,3 84 10 6,2
HOJIOTUs BaxyyMHBIi1 cMecuTenb
Renfert 70000 84 10 20,0
Duostar neckocTpyiHBIi 350000 84 10 100.2
ammapar '
nTOoro 706,1
Awmoprzanus=(LIEHA/cpok ciy:x0b1 B Mec/21 pabouux au/6,6 pabounx yacos B aH/3)*YET

B tabmure 3 npencraBieHbl pacXoabl HA MeTUKAa-
MEHTBI ¥ aMOPTH3AIMI0 HHCTPYMEHTOB M 000pyI0Ba-
Hus, HCO6XO)II/IMBIX JJId U3TOTOBJICHUA KapKacoOB ME-
TAJNIOKEPAMHUYCCKHX HCKYCCTBEHHBIX KOPOHOK, 3a-
TPaThl Ha KOTOPBIE OYAYT Pa3IMYHbI B 3aBUCHMOCTH OT
TEXHOJIOTUH M3rOTOBJICHUS. B Tabnuie 3 mpuBencHa He
CTOUMOCTH YCIYTH TI0 H3TOTOBJICHUIO KAPKACOB METaJI-
JIOKepaMHYECKIX UCKYCCTBCHHBIX KOPOHOK, a 3aTPAaThI

Ha PacXoAHbIE MaTepPHAIbl U aMOPTU3AIMIO 000PYI0-
BaHMA, KOTOPBIMH OMH METOJ M3TOTOBJICHHS OTINYa-
eTcs oT pyroro. UtoOsl onpeeuTh CTOMMOCTh MEJIH-
LUHCKOW yCIIyrd HEoOXOIUMO €lle PaccCuuTaTh pac-
XO/Ibl Ha OILJIATy TPY/a, HAYMCIICHHs Ha OIUIaTy TPY/a,
pacxo/bl Ha MeTMKaMEeHThI U H3HOC 000py10BaHHs, KO-
TOpBIE OJIMHAKOBBI JUII BCEX METOJIOB W3TOTOBIICHHUS
KapKacoB METAUIOKEPAMHYIECKUX HCKYCCTBEHHBIX KO-
POHOK, TIPOYNE PacXobl ¥ MPUOBLIb.

Tabnuma 3. CTOMMOCTB 3aTpaT Ha aMOPTH3ALUIO 000PYIOBAaHUS W METUKaMEHTHI, HEOOXOIUMBIX ISl M3TOTOBJIE-
HHsI KAPKACOB METAJUIOKEPAMUYECKUX MCKYCCTBEHHBIX KOPOHOK B 3aBUCHMOCTH OT METO/Ia U3rOTOBIICHUS

MeTox H3roTOBJIEHHSI KAPKACOB HCKYC- 3aTpaTsl Ha amop- | 3aTpaThl HA MeIUKA- UTOrO
CTBEHHBIX KOPOHOK TH3AIHIO MEHTBI
CAD/CAM cucrema 1574,7 2440,0 4014,7
3D npuntep DLP 1252,4 432,8 1685,2
3D npunTep SLS 2719,9 330,0 3049,9
TpaauiuoHHAsi TEXHOJIOTHUSI 706,1 347,1 1053,2
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TakuMm oOpa3om, HAUMEHee JOPOTOCTOSIICH TeX-
HOJIOTHEH SIBIISIETCS] U3TOTOBJICHHE KapKaCOB METAJIIO-
KePaMHUYECKHX HMCKYCCTBEHHBIX KOPOHOK TPAaIHMIIMOH-
HBIM CIIOCOOOM, CTOMMOCTh 3aTpaT Ha H3rOTOBJICHHE
KapKacoB META/NIOKEPAMHUYCCKUX HMCKYCCTBEHHBIX KO-
POHOK ¢ moMoInbko 3D npuHTepa 1Mo TEXHOIOTUH UQ-
POBOI1 CBETOIMOIHOM ITpoeKLuu 1opoxe Ha 60%, ¢ no-
MoIpio 3D mpHHTEpa MO TEXHOJOTHH CEJICKTHBHOTO
Ja3epHOTO CIEKaHUs OKa3alach JOpoxke B 2,9, ¢ moMo-
mpio CAD/CAM cuctemsl KaVo ARCTICA mopoxe B
3,8 pasa, 9TO OOBSICHAETCS BBICOKOH CTOMMOCTBIO
CAD/CAM cucremsl 1 HEOOXOAUMBIX PACXOJHBIX Ma-
TepuanoB (OJIOKH U (pe3sl).

3akia0ueHue

M3roToBrneHne KapKacoB MeETAIIOKEPaAMUYECKUX
UCKYCCTBEHHBIX KOPOHOK TpPaJWIMOHHBIM CII0COOOM
CJIeZyeT MPHU3HATH KaK HAUMCHEE 3aTPAaTHOC U IKOHO-
MHUYECKH 00JIee BHITOIHO IO CPABHEHUIO C UG POBBIMU
metonamu CAD/CAM u 3D nevarn.
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BOJO3ABOPHOE COOPYKEHUE JJIs1 TOPHBIX U NPEATOPHBIX PEKAX B HEJISIX MAJIBIX
I'nJPO3JIEKTPO CTAHIIUN
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Abstract

In the Republik for domestic and drinking water supply in settlements for the most part underground water
sources are used which do not require cleaning. In regions where there are no underground water sources or these
resources exist in insufficient quantities,mountain rivers are used as a water source.The existing design of intake
units structures,complex operating conditions of water-supply systems using water from mountain rivers,lead to
the significant desrease in the quality of water supply. The operation experience of water intake units built on
mountain rivers shows that particular qualities,of these rivers are: a large seasonal flustuation of flov-up to 100
and more times; a large amount of suspended matter in the period of floods- water turbudity up to 10000 mg/I and
more, the content in the water stream bed sediment,fins,sludes,etc.create operational problems. The whole volume
of the intake dam reservoir is filled all of a sudden with incoming sediement, preliminary water cleaning
struktures(sand catchers,sedimentation tanks) are chocked up.

According to the developed scheme the river stream arriving to the intake reservoir and preliminary water
cleaning structure can be regulated contributing to reliability of the water supply system as a whole.

AHHOTaNNSA

B PecnyOnuke AzepOaiimkaHa sl X03aliCTBEHHO-TIUTHEBOTO BOJOCHA0KECHUST HACEIIEHHBIX ITYHKTOB B OC-
HOBHOM HMCIIOJIB3YETCA MOJA3EMHBIC BOJJOUCTOYHUKU,KOTOPBIC HEC HYKAAIOTCSA OUYHUCTKE. B Tex peruoHax,riac OTcyT-
CTBYIOT IMOJA3C€MHBIC HCTOYHUKHN HUJIU 3THU PECYPCHI CYIIECTBYIOT B HEAOCTATOYHOM KOJHNYECTBE,B KAYECTBE BOJIO-
WMCTOYHUKA HCIOJB3YIOTCS TOpHBIE PEeKu.CyIEeCTBYIOMNUE KOHCTPYKIMH COOPY>KEHUH BOJONPUEMHBIX Y3-
JIOB,CJIOKHBIC YCJIOBUS OKCIUTyaTallukd CUCTEM BOI[OCHaﬁ)KeHI/IH,HI/ITa}OIlII/IXCﬂ U3 TOPHBIX PEK,IIPUBOIAT K
CYIIECTBECHHOMY CHMIKCHUA Ka4C€CTBa BOL[OCHaG)KeHI/ISI.OHLIT OKCITyaTaliun BOI[O3a60pHI>IX Y3J10B,TIOCTPOCHHBIX
Ha rOPHBIX PCKax,MMOKa3bIBACT,YTO 0COOEHHOCTH TUX PCeK SIBJISIOTCS :00JIBII0E CE30HHOE KOojiehaHue pacxoa0oB 10
100 u 6oxee Pa3;orpoMHOC KOJINMYCCTBO B3BCIICHHBIX BEHICCTB B ICPUOJ] IMTABOJAKA- MYTHOCTb BOJbI 10 10 TBIC.MI/1T
u 60nee; COACPIKaHUEC B BOAHOM IMOTOKEC JOHHBIX HAHOCOB,IJIABHUKA,ITYTU HU.T.A.CO3AANOT IKCIIITYATBIIMOHHBIC
HpO6J‘I€MLI.B€CI> 00beM BOJOXpaHUJIMIIA INIOTUHHOT'O Bo,u03a6opa HAITOJHACTCA BHE3AIMHO MOCTYAOIIUMH HAaHO-
CaMH, 3aCOPSIOTCS COOPY>KEHUS MPEIBAPUTEIEHON OUYUCTKH BOJBI (IIECKOJIOBKH,0TCTONHIKH )

Keywords: headwater arca,damintakes,bedsediment,suspend particles,desilting of rivers, river flow con-
trol,urstream, downstream, retaining wall.

KiaroueBble ciioBa: BepxHue ydacTKu TOPHBIX PEK,IUIOTHHHBIC BOJ03a00pHOE COOPYXKEHUS, JTOHHBIE
HaHOCBI,B3BCHICHHBIC BCHICCTBA,IIPCABAPUTEIIbHAA OYHMCTKA PEYHBIX MMOTOKOB,IIABOJOK,pETYJIMPOBAHNUC PEYHOT'O
MOTOKA,BEPXHUI U HIDKHUI Obed,3a0paHas CTCHa.

Hean uccnenoBanusi: BrisiBieHre HEZOCTATKOB Pe3yabTaThl: TPOEKTHPOBAHHE BOZ03a0OPHBIX
KOHCTPYKTHUBHBIX PELIEHUH BOJONPHEMHBIX COOPYXKE-  COOPY)KEHHMH Ha TOPHBIX PEKax Iyl CHCTEM BOJIOCHAO0-
HUH 1711 pa3pabOTKy NpaBHJI TPOSKTUPOBAHUS U 1allb-  JKEHHSI HACEJICHHBIX ITYHKTOB HE pPErJIaMEHTHPYETCS
Helinero oOecleyeHust YCIOBUM WX HOPMAIBHOTO  CIENWaJbHBIMM HOPMamu M npaBwiamMu. Ha ocHoBa-
(YHKINOHHPOBAHHUSL. HHH aHAJIU3a CYLIECTBYIOIIUH 10 3TOW pobieMe JiuTe-

paTyphel W OIBITA JKCIDTyaTalnu pa3paboTaHa oOrmias
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cxema B0JI03a00pHOr0 y37a Ha ropHbIX pekax. Ilpen-
JOXKEHHYIO CXEMy ILIEeNIecoo0pa3HO IPUHUMATh [UIs
IUIOTHHHBIX BOJI03a00POB HAa BEPXHUX Y4acTKax Iop-
HBIX peK, M0 pa3paboTaHHOX CXEME PEryJInpyercs pey-
HOM NOTOK, IIOCTYMAIOIINiT Ha BOJOIIPUEMHBIN OacceiiH
U Ha COOpPY>KCHHE IPEABAPUTEIHLHON OYMCTKH BOJBI,
YTO CcHOCOOCTBYeT 3(PQEKTUBHON NperBapUTEIbHON
OYHCTKH BO/IbI ¥ TIOBBIIICHHUIO HA/IS)KHOCTH PabOTHI CH-
CTEM BOJOCHAOXCEHUS B IIETIOM.

Beeanenue

[IpoexTnpoBanue B0J03a00PHBIX COOPY)KEHHH Ha
TOPHBIX pEKax B LENSIX BOJOCHAOKEHMSI HACEIEHHbIX
IIYHKTOB HE PETJIAMEHTHPOBAHO CHEUUAIbHBIMU TEX-
HUYECKUMH HOpMaMH M mpaBuiaMu. CyliecTByromue
CHCTEMBI, 0COOEHHO B TOPHBIX M BBICOKOTOPHBIX Peru-
oHax AsepOaiipkaHa, (YHKIIMOHUPYIOT HEHAICKHO,
NP 3TOM CYIIECTBEHHO HE COOTBETCTBYSl CBOEMY
(YHKIIMOHAJIBHOMY HAa3HAuUCHHIO. Y CTAHOBJICHHBIE
TpeOoBaHus, PEAbSBIIEMbIE K BOJ0O3a00PHBIM Y3J1aM
JUISl BOOCHA0)KEHMS Ha TOPHBIX PeKax, 3aKII0YaroTcs
B CJICAYIOIIEM:

- KpYTJIOTOANYHOE obecrieueHne 0e30macHoro 3a-
6opa BoAsl B TpeOyeMOM KOJHYECTBE M €€ HalJIe)Ka-
IIEr0 KayecTBa MPU BCEX PEXXHUMAaxX PEKH;

-o0ecrieueHne 3a060pa BOIBI B BOAOIPHUEMHHK 0e3
3aBJICYCHNA AJOHHBLIX HAHOCOB, IIYTHW W IIJIAaBHUKA, a
TaK)Ke OCAKAECHHE HAHOCOB B OTCTOWHHKAX MpeIBapH-
TEJIbHON OYHCTKHU BOJEI. CreneHp OCBETIIEHUS BO/JbI
3aBUCHT OT TpeboBaHuii Bogornorpedurens. [Tpu mutsb-
€BOM BOJIOCHAO)KEHHH TpeOyeTcsi BBICOKasl CTEIEHb
OYMCTKH BOJIBI OT B3BELICHHBIX HAHOCOB;

-TIPOCTOTa, HAAEKHOCTH B paboTe M HKOHOMHY-
HOCTh KOHCTPYKLHH, JOCTYHHOCTh IIOJXOJa ISt
0CMOTpa, peMOHTa M dKcIuryaTtanuu| 1,3,4,].

BaxHO OTMETHTB, YTO BOHO3a0OPHOE COOpYXKE-
HUS Ha BEPXHHUX y9IacTKax TOPHBIX PEK IJIS1 BOZOCHA0-
KCHHUA HACCIICHHBIX IMYHKTOB OTJINYAOTCA MECHBIINMU
PaCyY€THBIMHU pacxXoaaMu BOABI, YTO CYIIECTBEHHO BJIU-
sieT Ha KOHCTPYKLMU coopykeHui. ITpu npoextuposa-
HUM TUIOTHHHBIX BOZI03a00pOB Ipejyiaraercs obecre-
YHMBaTh BBINOJIHEHHUE CIEAYIONINX YCIOBUH Ut obec-
TIEYCHUS] X HOPMaJIbHOM paboThl Ha TOPHBIX peKax:

-CO3/1aHKE YCIOBUH IJIsl yCTOHYMBOTO U IUTABHOTO
MPOTEKaHMs MOTOKA BOJBI HA MOJXOJE K BOI03a00p-
HBIM M BOJIOCOPOCHBIM COODPY>KCHHSIM BHE 3aBUCHMO-
CTH OT pacxoja Bojsl B peke. CTpyKTypa Takoro Imo-
TOKa SIBIISIETCS] OJIArONPUSITHBIM yCIOBHEM ISt OTBIIE-
YeHWs] HAHOCOB, IIYTH, JbJa M IUIAHKTOHA OT
BOJIONIPUEMHHUKOB, HCKJIIOYass O00XOJ COOpPYKEHUI
HaHOCOB CO CTOPOHBLI BEPXHOI'0 U IMOJAMBIBA HHXKHETO
ObeoB. BaxkHo Takxke oOecrnednTh CBOOOAHBIN MpO-
MYCK B 00X0/1 ITaBOJIKOBBIX M IPOMBIBHBIX PACXO/IOB.

-BOJIOCHA0KCHUS) BBIIICYKa3aHHbIC YCIJIOBUS pe-
KOMEH/IyeTCsl 00eCHeurBaTh PEryJMpOBaHHEM pyclia
pexu[1,2,5].

-BOJIOCOPOCHEIH (PPOHT BOII03200pPHOTO y3I1a, IO
HOPMaJIM K OCH ITOTOKA HA TOPHBIX y4acTKaxX PeKH, HE
JIOJDKEH CTECHSATH OOBIYHBIN MOTOK, a HA MPEArOPHBIX
y4acTKaX PEKyMEHAYETCS] HECKOJBKO CYXaTh BOJO-
cOpOCHBIH (POHT IO CPABHEHUIO C MOABOMALINM PYyC-
JIOM BO u30ekaHue Oy IaHUs MOTOKA U 00pa30BaHUA
OTMEJEN.

KommoHoBka BogocOpocHOT0 GPpoHTa, IPH HaJIH-
YU HEOXKHJAHHO HAPACTAIOUIMX MOTOKOB, IOJIKHA
npeaycMarpuBaTb HAJIMYUEC MMOCTOSAHHO OTKPBITHIX BO-
JIOCJIMBOB; HEOOXOAMMO YIEeNsiTh 0co00e BHHMaHHE
PAacIoI0KEeHHIO BOJOIPUEMHHIKA B COCTABE T'OJIOBHOTO
y3ma. OH MOXeT OBITH COBMEILEH C 3JIEMEHTaMH IUIO-
THHBI, COOPY>KEHHOM B pyciie peKH (BCTPOSHHBIH BO/IO-
3a00p) WJIM NPUMBIKaTh K IUIOTHHE, 10 TPUHIUIIAM
”1060BOI BOH03200p-00KOBOH cOpoc” (TTABOIOTHEII)
i ’60K0BO# BOZ03a00p-1000B0i# cOpoc”. Bo BTopoM
cirygae 3a00p BOJIBI OCYIECTBIISIETCS IOl OCTPBIM yT-
JIOM B OTHOILICHUH HAIIPABJICHHS JIBI)KEHHSI OCHOBHOTO
noTtoka. Jlisi BEpXHUX Y4acTKOB FTOPHBIX PEK C HEOOIb-
LIMM PacXoJOM M MaJoi IIyOMHOM MOTOKa LEenecoo0-
Pa3Ho MpeyCMOTPETh BCTPOCHHBIH BO/103a00p, COBME-
IIEHHBIN C 3JIEMEHTaMH IIJIOTUHBI B pycre[5,6].

[Tpn KOHCTPYMPOBaHUK BOJ03a00PHBIX COOPYKe-
HUI He00X0IMMa ITPeAyCMaTPUBATh JBa 3Tara 00pbObI
C HAaHOCAMH B 3aBUCHMOCTH OT TPEOOBAHUI K KAYECTBY
BOJIBI TT0 MyTHOCTH. [IepBBIi 3Tam-3T0 MEpONpHUATHSI
10 TPEAOTBPALICHHUIO MONAAAHNS JOHHBIX W TPHIOH-
HBIX HAHOCOB B BOJIOIIPUEMHHUK. DTOTO JOOUTHCS peTy-
JMPOBAaHUEM PacXo/a MOTOKa, MOCTYIAIOIIEr0 B BOIO-
MpUEMHUK, a TaKKe MPEeIyCMOTPEHUEM TI0pora U raje-
peu At

3ajiepkaHus U yAaJeHUsl HAHOCOB B CAMOM pPEry-
JIMPYIOIIEM KaHalle Ha MOJX0JIE K COOPYKEHUSIM. DTOT
9Tan 0COOEHHO BaKEH B TEX CIIy4asx, KOIJa peKka Ho-
CUT MHOTO JIOHHBIX HAaHOCOB, & PacXoJ IMOTOKa Koyeo-
JIeTCsl B JIECATKH pa3. B 3TuX ycIoBUsIX HAaHOCKH OBICTPO
HAITOJIHSIOT BECh 00BEM COOPYKEHHUI, YTO OCIOKHSET
SKCIUTyaTalfio BoJ03a00pHOTO y3na. Bropoit stam —
3aXBaT BOBJICUCHHBIX TOTOKOM BOJbI HAHOCOB B CAMOM
BOJIOTIPUEMHOM OacceifHe TPaBHEIOBKAMHU IIEKOJIOB-
KaMH{ U OTCTOMHUKaMH CO cOpPOCOM UX B HIDKHHI Obe);

-KommnonoBka Bomo3abopHOTO y371a JOMKHA
HUMETh YCTPOWCTBA, NpeJHa3HAYCHHbIE I OOpbOBI C
myra-jaca0BbIMAU 3aTPYAHCHUAMU W IIJIaBHUKaM-3a-
OpaJibHBIE CTEHKH, MyCOPOCOPOCHI, 3aTBOPBI C KO3BIPb-
KaMH Ha OTKPBITHIX BOZOCOpOCax.

MeTtoabl 1 MATEPHAJIbI

ITpn KOHCTPYHMpOBaHMM BOJONPHUEMHBIX COOPY-
JKeHUI Ha TOPHBIX PeKax B KaXKJIOM OT/IEJIHOM ClTy4ae
HEoOXO0aMMa YYUTHIBATh, KIMMaTHYECKUE, THAPOIeo-
JIOTHYECKHWE W JAPYrHe OCOOEHHOCTH MECTHOCTH, a
TaKXX€ THAPABINYECKIE W KadECTBEHHBIC IMOKA3aTeln
JTAHHOTO HMCTOYHHUKA, CJIEJ0BATENBHO, PEKOMEHAAINN
TUTIOBBIX PEIICHUH NpPU MPOCKTUPOBAHUH YIIOMSHY-
TBIX COOpPY>KEHUI HenpuemiieMbl. Ha OCHOBBI aHaiIn3a
JIMTEPATYPHBIX TaHHBIX, a TAKXKC OIIbITa OKCIUTyaTalilunu
Hamu pa3paboraHa o0lIas cxema BOJONPUEMHOr0 y3Iia
Ha TOpHBIX pekax. [Ipemmaraemas cxema Ienecooo-
pa3Ho Ul IUIOTHHHBIX BOJ03200pOB, MPEIyCMOTPEH-
HBIX Ha BEPXHUX Y9acTKaxX FOPHBIX peK. B monepeunom
CCUCHHWU OTCTOMHUK B BEPXHHUH YacTH MMEET MpSIMO-
YTOJIbHYIO, @ B HIDKHEH YacTu, B pezenax pedep, Tpa-
nerenganeHyo Gopmy. lluprHy OTCTOMHMKA MOMXKHO
[IPUHUMATh MTOCTOSIHHOM WJIM NEPEMEHHOM, WM Iepe-
MeHHOH. J{s obecriedeHns HopMalbHON PabOoTHI TITO-
TUHHBIX BOJI03200pOB Ha TOPHBIX PEKax, MpeIaraeTcs
IIPU UX HPOEKTHPOBAHUU OOECHEUNBATH BBHIIIOJIHCHNE
CIENYIOUIUX YCIOBUM.
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-Co3pmanue ycioBui Ui YCTOWYHMBOTO W IIIaB-
HOT'O TIPOTEKaHUs IIOTOKA BOABI HA TIOAX0AE K BOJI03a-
OOpHBIM U BOJIOCOPOCHBIM COOPYKEHHUSIM BHE 3aBUCH-
MOCTH OT pacxojia BoJibl B peke. CTpyKTypa Takoro Io-
TOKa sIBIISIETCS  OJIArONPUSITHBIM  yCJIOBHEM ISt
OTBJIEYECHUSI HAHOCOB, IIIYTH, JIbJ]a M IUTAHKTOHOB OT BO-
JONIPUEMHUKOB, UCKIIIOYas 00X0J] COOPYKEHUH HaHO-
COB CO CTOPOHBI BEPXHETO U IOJMBIBA HWIKHETO Obe-
(oB. BaxkHo Taxke 006ecneunTh CBOOOIHBIH U IPOITYCK
B 00XO/]1 TABOJKOBBIX U IIPOMBIBHBIX PAaCcXOI0B.

Pe3yabTaThl u 00Cy:KIeHNE

IIpu HebompmoM BomocOpoce (B IENsIX XO35i-
CTBEHHO-TINTHEBOTO BOJOCHAO0XEHUSI) BbINICYKa3aH-
HBIE YCJIOBUSI PEKOMEH/IyeM 00ecIednBaTh Peryiupo-
BaHHMEM pycia pekd. JIMHy peryimpyeMoro y4acrka
npejsaraeTcsi OCYIIECTBISATh Ha ydacTKa Ipejajara-
€TCsl OCYILECTBISATh Ha yuacTke (4-6) B, rne B-mmpuna
YCTOWYMBOTO pycia o ype3y BoJsl. B HmkHeM Obede
JUIMHA PETyJHpPYEMOro pyciia MIpUHUMAeTCsl He MEHee
2B Puc.1.

-BomocOpocHsIii (GpoHT Bom032a00pHOTO Y3712, IO
HOPMAJIA K OCH ITOTOKa Ha TOPHBIX YJacTKaxX PEKH, HE

Plan

JIOJDKEH CTECHSTh OOBIYHOM MOTOK, a Ha MPEIropHbIX
y4acTKax PeKd PEKOMEHIYETCs HEKOJIBKO CYXaThb BO-
JIOCOPOCHBIN (DPOHT MO CPABHEHHUIO C IOJBOJISAIIMM
pycioM, BO u3bexaHue OnykIaHus IOTOKAa U 00pa3o-
BaHus oTMeseld. KommoHoBKa BO10cOpOCHOTO (hpoHTA,
Py HaJIW4YMe HEOKUJAHHO HAPACTAIOIIUX MOTOKOB,
JIOJDKHA TMPEAyCMATPUBATh HAJIMYKME MOCTOSHHO OT-
KPBITBIX BOJOCIHBOB; HEOOXOIUMA YIEIsTh 0c000e
BHUMaHHE PACIOIOKEHHUIO BOJOIPUEMHUKA B COCTABE
roJIOBHOTO y3i7a. OH MOXET OBbITh: COBMEILEH C 3Jie-
MEHTaMH [UIOTUHBI, COOPYKEHHOH B PYCIie PEKH; MPH-
MBIKAIOIIUM K ITUIOTHHE 10 NMPHHOUANAM “T0O0BOH BO-
no3abop-00kxoBoil cOpoc” mnmm “GoKoBOI BOI03a00p-
J1000BO¥i- cOpoc”. Bo BTOpoM citydae 3a00p BOJIBI OCY-
IMECTBJIACTCA 110 OCTpPLIM YIJIOM B OTHOIICHUHN
HalpaBJICHUA ABUKXCHH OCHOBHOI'O ITOTOKaA. I[J'[H BEpPX-
HHUX y4aCTKOB TOPHBIX PEK ¢ HEOOJNBIINM PACX0J0M U
Masoit TIyOHHON MOTOKA 1eTIecO00pa3HO MPEeayCMOT-
peTh BCTPOEHHBINH BOJ03a00p, COBMEIIEHHBIH C 3iie-
MEHTaMH TUIOTHHBI B PYCIIE;
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Puc.1.ITnan u paspesvt 60003a60pH020 coopyicenus; 8epxublii bbe-1,nomox HanpasiroOwull cmeHKu-2,a8mo-
Mamux 8000caus-3,;copocHoe omeepcmue ¢ 3ameopom-4;nanyp-5;nudicnuil bved-6;60000601iHbIL KOTOOEY-T;30-
meop 6 Hayaie omcmounuKka-8,3ameop 6 konye omemounuka-9,;xamepa omcemotinuxa-10;nopoe-11;mpanwei
epasuonosku-12;0no kamepa-13;60rosvie cmena-14,s1cenezobemonnvix niuma-15; zameop 015 6ooozabopa
16;0epusayuonnvie kananvi-17

-[Ipu KOHCTpyMpOBaHUM BOJ03a0OPHBIX COOPY-
JKEHU HeoOXonuma IpelycMaTpuBaTh [Ba DTara
00pBHOBI C HAHOCAMU B 3aBHCHMOCTH OT TpeOOBaHMIA K
Ka4yecTBY BOJIbI 110 MyTHOCTH. [1epBBIii aTan- 310 MEpO-
NPUATHS TI0 TIPEJOTBPAICHHIO TIOTaJaHus IOHHBIX U
MIPUIOHHBIX HAHOCOB B BOJIONIPUEMHHUK. DTOTO MOKHO
JOOWTBCS PeryIMPOBaHUEM PACX0/1a MTOTOKA, OCTyIa-
IOIIETO B BOJONPHEMHUK, a TAKKe NPyCMaTPHBaHHEM
HIOpOTa U TaJlepen I 3aAepKaHus ¥ yIaJIeHUs HaHO-
COB B CaMOM PETYJIMPYIOIIEM KaHajle Ha MOAX0/E K CO-
OPY)XEHHUSIM. DTOT 3Tall OCOOCHHO Ba)XKEH B TEX CIIy-
Yasix KOr/ia peka HOCUT MHOTO JOHHBIX HAHOCOB, a pac-
XOJ TIOTOKa KoneOnercs B JecATKH pa3. B arTux
YCJIOBHSAX HAaHOCHI OBICTPO HANOJHAOT BECh 00BEM CO-
OPY’>KEHUH, YTO OCIOXKHSAET 3KCILIyTaIUI0 BOJ03a00p-
HOTO y3na. BTopoii sTam-3axBaT BOBJIEYEHHBIX IOTO-
KOM BOJIbl HAHOCOB B CAMOM BOJIOTIPHEMHOM Oacceiine
TPaBHJIOBKAMH, TECKOJIOBKAMH M OTCTOWHHKAMH CO
cOpocoM WX B HIDKHUH Obed;

-KommoHoBKa BOI03a00pHOTO y37a JOJDKHA
UMETh yCTPONCTBA IMpeaHa3HaYeHHbIE T OOpBOBI C
myra-jcI0BbIMHU 3aTPYJHCHUAMU W IUIABHUKOM-3a-
OpanbHBIE CTEHKH, MycopocOpocax, 3aTBOPHI C KO3BIpP-
KaMH Ha OTKPBITHIX BOAocOpocax.

B TopHBIX M NMPEATOPHBIX peKaX HaHOCOB ITPOXO-
JIUT C TIOTOKOM B JICPHBAIIMOHHON KaHaje WiIH Tpyoe.
HaHOCOB 3HAuMTENBHO OCIOXHSIOT U yXYALIAIOT pa-
00Ty BOJOXO3SHCTBEHHBIX CHCTEM, 3aWISIOT U CHH-
JKAIOT MX TIPOMYCKHYIO CIIOCOOHOCTH, HCTHPAIOT
CTEHKHU TypOWH M HacocoB. [IpoBeeHHBIX MHOTOYMC-
JICHHBIX HWCCIIEeOBaHUN pa3paboTaHO HOBHIM KOH-
CTPYKIWHA (YPOHTATBHBIN BOA03a00PHEIN COOPYKEHUS.

HoBoii KOHCTpYKLMi (pOHTANBHBIH BOII03a00p-
HBIH COOPY)KEHHSI OTHOCHUTCS K T'MIPOTEXHHYECKOMY
CTPOUTEIbCTBA U MOXKET OBITH MCIIOJIB30BAHO B Kaye-
CTBE BOJJ03a00PHOr0 COOpyxeHHs 1 3a00pa BOJbI B
XO3SHCTBEHHBIX HYX/aX.

DpoHTaIBHBINA BOZ03200pHBIM COOPYKEHUS B CO-
CTaBe BKJIIOYAIONINH B BEpXHUM Obe(e cTpyeHarpas-
JISTFOIIMIM 1aMOBI ¥ BOJOCTMBHASI TUTOTHHBI TPUMBIKAET
K MOHYPOM, B Ha4ajJe W B KOHIIE KaMepa OTCTOMHUKA
HUMEETCSI 3aTBOPBI, OTIIMYAIOIINICSA TEM, B Hadale Ka-
Mepa OTCTOMHHUKA Hepe]] 3aTBOPOM YCTPOMIIACh IOPOT
W TpaHIel rpaBUeJIOBKU B KOCOH opme, Ha OOKOBOE
CTCHBI, 110 JJJIMHBI 1 HA THE KaMEpa OTCTOMHHKA Tapaj-
JIeTIbHO TIPUKPEILICHO JKeJIe300€TOHHOH IIUTa, MEXLY
BOJIOC/IMBHBIH IJIOTHHBI N OOKOBBIE CTEHBI Kamepa OT-
CTOIHMKA YCTaHOBJICHO BOJIOCOPOCHOI OTBEPCTHS € 3a-
TBOpOM[ 7]

[TpenMymiecTBO peKOMEHIyeMblid (ppOHTaTBHBIIH
BOJI03200PHBIM COOPY)KEHHS B Hadaje M B KOHIIE Ka-
Mepa OTCTOWHHKA UMEETCsI 3aTBOPHI, B Ha4Yaje KaMepa
OTCTOIHMKA MEpeN 3aTBOPOM YCTAHOBIECHO IIOPOT U
TpaHIIEH YJEPKUBAKOIIEH IMECOK W IpaBUMl KOCOM
(opme, BBITIONHSACT POJIb JAOMOIHUATESILHON Tperpaabl
JJIA KPYIHBIX JOHHBIX HAHOCOB, YMEHbBIIIAA UX IMMOCTYII-
JIeHHe B Kamepa oTcToifHuKa. [Ipomenmue B 0TCTOM-
HUK JIOHHBIE HaHOCOB TPaHCIOPTHPYIOTCS K BBIXOA-
HOMY 3aTBOPBI KaMepa OTCTONHMKA, OCBETIEHHAs BO/a
MIOJJTHAMAETCSI Ha BEPX JKeNe300€TOHHOU IUINTA U OT-
CIO/1a TIOCTYIaeT B BOJOIPUEMHHUK Ha TPaBOil CTEHBI
Kamepa OTCTOMHHKa, IIOTOM BOAA ITOJIAETCs B JIepHBa-
UOHHOW KaHaJle WITH TpyOe.

B TakoM KOMITOHOBKH B COCTaBe THIPOYy371a (poH-
TJIBHBI BOZO3a00PHBIM COOPYCHHUS BBIIOJIHSIET
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poib mperpaimsl Ui KPYNHBIX JOHHBIX HaHOCOB,
yMEHbIlIasi UX MOCTYIUIEHHE B BOJI03a00phI yJIydila-
€TCsI IKCIUTyaTalluK, COOPY>KEHHsI paboTaeT HOPMaJIb-
noe.Puc.1
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Puc.2. ITnan u paspesvi 60003abopHoe coopydicenue Oisi 20pHOU PeK ¢ OMCIMOUHUKA NEPUOOULECKUM POMBIBOM:
6epxHblll bbegh-1;nomoKk HanpasILIOWUIl CMenKu-2;3ameop Ha 6xode-3; mpanuiell 2pasuoosku-4; nopoe-5; Ka-
Mepa omcmouHuka-6; OoKoevie cmena-7;3aKpenumenvHulil elemMeHm-8;ueelnep cmaibHou-9; omeepcmusi-
10;nonuemenunosvie mpyoa-11; xamym-12;3ameop-13 oepusayuonuvie kananwi-14; 3ameop 6 konye omcmoii-
Huka-15; nusxcnuil 6veg-16; aemomamuk sooocius-17; npomvisHoe 3ameopul-18;

Bomo3abopHbIM coopyKeHHs AJsl TOPHOH peK ¢
OTCTOMHUKOM IEPHOINIECKIM MPOMBIBOM, B COCTaBE
KOTOPBIH BKITIOYAOIINI CTPYSHATIPABIIIONINE TaMOEI,
TIPUMBIKAIOMNN ¢ BepxHeM ObedoM, BOIOCIHBHAS
IUVIOTHHA, KaMepa OTCTOWHHKa, B BEpXHUM Obede 1mo-
HYp, B HIDKHUM Obede BoJ00OWHOM KoIo/ell, BXoe U
Ha BBIXOJIE KaMepa OTCTOIHNKA UMEETCS 3aTBOPHI U 110-
MEPEK HAIPaBJICHUA TCYCHU BOJbI HA 6OKOBI)IG CTCHBI
KaMepbl MPUKPEIUICHO KEJIC300CTOHHBIN IUINTa, MpPU
BXOJI€ OTCTOMHUKA yCTPOMJIACh TIOPOT U TpaHILeH a Ha

BepxHEM Obee MexTy BOJOCIUBHBIM IDIOTHHEI U Ka-
Mepa OTCTOMHHMKA yCTAaHOBJICHO IMPOMBIBHOE 3aTBOPHI,
OTIIMYAETCS TEM, ITOTIEPEK HANpPaBJICHUS IIOTOKA Tede-
HUS BOABI Ha OOKOBBIE CTEHE Kamepe MPUKPEINICHO
CTaJbHOM HIBEJJIEP,KOTOPBIM MOBEPXY IOCTABIEHO U
MIPUKPEIUICHO c XOMYTOM BBICOKOTIPOYHBII
B0/103a00PHOE MTOJIMATHIICHOBBIN TPYyOa ¢ OTBEPCTHAMU
BBITIOJIHEHO KaK BOI0cOOpHO# TpyOa Puc.2.
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[IpenMymiecTBO peKOMEHAyeMbIi (POHTAIHHBIHA
BO/I03a00PHBIM COOPYKEHHSI C MEPHUOJUYECKUM TIPO-
MBIBOM Ha BXOJ€ B OTCTOMHHMKA IMOPOr W TpaHIIECH
YACPAKUBAOLIEH IIECOK U T'PaBUM BBIIIOJIHAET POJIb J10-
TIOJTHUTEJIBHOW MPETpaibl IS KPYIHBIX JOHHBIX HAHO-
COB, yMeHbIllasg MX NOCTYIUICHHE B OTCTOMHUK. IIpo-
HIEANINE B OTCTOWHUK JOHHBIE HAaHOCOB TPAHCIIOPTH-
pYIOTCSL 10 BBIXOJHOMY 3aTBOPBHl  OTCTOWMHHKA,
OCBETJICHHAS BOJIa TIOCTYIAeT B BOJ03a0OPHOE TIONH-
STHUIICHOBLIN C OTBEPCTHSIME U OTCIOJIa TIOCTYIAET B BO-
JIOTIPHEMHUK B Ha MIPaBOil CTEHBI KaMepa OTCTOIHHKA,
MIOTOM BOJA IOJAeTCA B ICPUBAIIOHHON KaHAJE FITH
TpyOe. Mexay BOIOCIMBHBIM IUIOTHHBI U Kamepa OT-
CTOMHMKA YCTAaHOBJIEHO ITPOMBIBHOE 3aTBOPHI[ 8].

OuuCTHBIE COOPYKEHUsI TUTHEBOI BOJIBI paccyu-
TaHbI JUIs1 OYUCTKH BOJ C MyTHOCTBIO 710 1500mr/mn.Hc-
MOJIb30BaHNE TOBEPXHOCTHBIX HMCTOYHHKOB C LENBIO
KOMMYHAJIFHOTO BOJOCHA0XXEHUS OTpaHUYUBAETCS CO-
JIEpKaHUEM B3BEUICHHBIX BemecTB a0 S000mr/m,a
KOHIICHTPAIlUs HAaHOCOB B TOPHBIX pEKaxX MOXKET
JIOCTUTATh 10 50—60Kr/M3(50000-60000Mr/n) " Ha 0o-
nee. Bomo3abopHBIi y3em Uit BOJOCHAOKEHHS Ha TOP-
HBIX peKax JOJDKeH (YHKIHOHHPOBATH HEIPEPHIBHO,
Oecriepe0OHO M KPYTIIBIN TOfl,a TAaKXKe 00eCIIeunBaTh
Ha/JIe)xaliee KauecTBO IMPEeIBapUTENIFHO OYHIIEHHON
BO/IBI,[10/1aBAEMbIE Ha OYHUCTHBIE COOPYKEHUSI.

C
B, =2 oa + b; Q)
I'ne c-BbicoTa TpameuengagsbHONM YacTU OTCTOM-
HHKa
A-yroja HakJIOHa TpamnelneuaaabHOH 4YacTH OT-
croiinuka (a=45%);

b-nmprHa npoMbIBHO#T ranepen.
2

wo = BoHp — t;_a ; (2
I'ne Hy — rmyOuna Bosbl B OTCTONHHHUKE.
CpenHsisi CKOpOCTb BUKEHUS BOABI B CEPEIMHE
JUTMHBI OTCTOIHHMKA OyIeTh!
— 9*0,50mp,
o =T ®)
JlinHa OTCTONHMKA ONIpeieNIaeTcs o ceIyromei
hopmye:
N @

A

rae W, - runpasinyeckas KPyNHOCTh HAUMEHb-
IMX YaCTHII, 33JICP)KUBAEMBIX B OTCTOMHUKE; K - KO3 (-
(UIIMEHT OO0BEMHOI'0 HCIOJIB30BAHUS OTCTOMHHUKA
(x=1,2-1,5).

Pacuer HanopHOI MPOMBIBHOM rajiepen Hajao mpo-
BOJUTH CIIENYIOUIMM 00pa3oM:MpPHHUMAsT 3HAYCHUE
CKOpOCTH B Hayajle U B KOHIIE Talepeu,onpeaeisiercs
TUTOIIA/Th )KUBOTO CEUCHHSI COOTBETCTBEHHO B HavasIe 1
B KOHIIE TaJlepeu,locie 4Yero,3afaBas 3HAUYCHHE €ro
MINPUHE,ONPEACTIAETCS YKIOH JIHA Tajleper. Y CIOBHUS
MPOMBIBKH OTCTOMHHUKA MTPOBEPSIETCS CIEAYIOIIUM BbI-
paskeHHEM:

H
LO = KWPUCP

Ho +z,+ hy + 2, < 7, (5)

I'ne z, -norepu Hanopa Ipu BXOJE BOJBI B raie-
peto; h,- motepu Hariopa 1o AJKMHE rajaepero; Z,-MOTepH
Haropa MpH BbIXOJ€ NPOMBIBHON BOABI U3 Tajepeu; Z-
pa3HUIIA OTMETOK BOABI B OTCTOMHUKE U B TOYKE BbI-
X072 IPOMBIBHOTO TIOTOKA B PEKY.

[Tpu HOpMaTEHOU PKCIUTYaTaIlH CHCTEM H 000pY-
IOBaHUS TIPEATIATaeMbIX COOPYKEHUH HCKITIOYACTCS
CpBIB pabOTHl BOJOMIPHEMHOIO y3JIa M CHCTEM BOJIO-
cHaOXeHHs B IEIOM,a TAaKKe YIYUIIUTCS KadyecTBO
BOJIbI, TI0JIaBaeMoil HaceneHuro.llpu HeobxomumocTu
JONOJIHUTEIbHAA TPpE€ABapUTEIIbHAsA OUUCTKA BOAbI MO-
KET OCYIIECTBIIAETHCS MOCe OTCTOMHMKA MM Ha ro-
PU30HTAIBHBIX OTCTOMHMKAX.

3akaioyeHue

Bce Bon03ab0pHBIE COOpYKEHHSI Ha TOPHBIX pe-
Kax AszepOaiimkaHa OCYIIECTBICHHI B CEpPEIUHE IIPO-
IIJTOTO BeKa, TEXHUIECKOE COCTOSTHIE KOTOPHIX TpeOyeT
HEOTJIaraTeIbHON PeKOHCTPYKIHNH, COOTBETCTBYIOMICH
COBpPEMEHHBIM TpeOOBaHUAM. Ha OCHOBE
MHOTOJIETHOTO OTIBITa JKCIUTyaTalldll BOI03a00PHBIX
y370B,a TaKkXKe MPOBEICHHBIX MCCIEIOBAHUN Ha
TUPABIMYECKUX MOJEIbSIX COOPYKEHUM IpelBapu-
TeJILHON OYMCTKH BOJbI,0OCYHICCTIICHHBIC HAMH pas3pa-
OOTKM KOHCTPYKTHUBHBIX DPEIICHHH U PacyeToB YKe
BHEJIpEHBI B paboyre MPOEKTHI 10 PEKOHCTPYKIMH He-
KOTOPBIX BOJI03200POB TOPHBIX PEK.
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Abstract

JloHcKoll 20cyO0apcmeeHHbIl A2papHbIiL YHUGepcumen

The aim of the research was to determine the cutting effort of weed vegetation growing in reclamation

channels.
AHHOTAINA

Lenbo uccnenoBanuii ObUIO ONpeIeeHHe YCHIIHIA pe3aHtsl COPHON pacTUTENFHOCTH IPOU3PACTAIONIEH B

MCJIMOPATUBHBIX KaHaJax.

Keywords: cutting force, pendulum coper, weed vegetation, pendulum, energy of impact.
KiroueBble cjioBa: cuiaa pe3aHus, MassTHUKOBBIIM KOIEp, COpPHAsk pACTUTENBHOCTh, MAasTHUK, YHEPTHs

ynapa.

JU7st onpeeieHns CHIThI CONPOTHBIICHHS PE3aHHUIO
OBUIH TIPOBECHEI Ta0OPATOPHBIE HCCIEIOBAHUS C HC-
I0JTb30BaHHEM MAasTHUKOBOTO KOIIpA.

MasTHHUK B HCXOJHOM IIOJIOKEHUHU IO HUCTIBITAHUS
HOAIIMPACTCS OCOOBIM XPAIlOBUYKOM, CIIyCK KOTOPOTO
NPOU3BOAUTCS IIOBOPOTOM PYKOATKH ero kypka. Ha

pucyHke | moka3aH MasTHHKOBBII KOIIEp B TAKOM I10-
noxennd. [Togo6usrie konpsl cornmacHo 'OCT 1524-75,
JTOJLKHBI UMETh DHEPTHIO TpH yaape He Oomee 30 krm
(294,2 JIx) , Tak Kak ee u30BITOK CBEPX HEOOXOIUMOM
JUIsL BS3KOTO M3JIOMa CTaHJapTHOTO 00pa3sia TOJbKO
YMEHBILIAeT TOYHOCTh OMNpeJeNieHus] paboTel Ay Impu
yaapHOH npo6e/.

A

Puc. 1 — Bud masmmnukogozo Konpa nepeo yOapHoui npooﬁ

Bo BpeMs wucnblTaHMl HCHOJIB30BAICS KOIEP
Mmapku MK - 05 ¢ monotom Ne 2, umeromum maccy 804
r, Tak Kak MoyioT Ne 1 maccoit 437 r He obecrieunuBan
HEOOXOANMOM CKOPOCTH PE3aHMUs U IIPH UCIIBITAHIH UM

MOYTH BCe 00pasIbl OKa3alInuCh MEPeIOMaHbl WIH CO-
rHyTHI 0e3 nepepe3anus. Ha pucynke 2 nokaszan odpa-
3e1] IepeJl UCIIBITAHUEM, a Ha PUCYHKe 3 00pasisl 1mo-
cie ucneitannid. He mepepesanusie cTebmm (mo3unums
0) puc. 3) nepebuBaUCh MOJIOTOM Ne 1,
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Puc. 3 — Obpasywr kamviuia nocie ucnoimanuii: a) - moromom Ne 2; 6) - moromom Ne 1.

PesynbraTs! onsiToB, npoBeaeHHbIXx B HUMU Ha
kadenpe "MammHbl TpHporo00ycTpolcTBa" TMOKa-
3aJ]M, 4TO CTEOJM KaMbllla U KyCTapHHKa OJHOTO W
TOTO JX€ AMaMeTpa M OJMHAKOBOW BIaXXHOCTH (65 -
73%) Tpu MOCTOSHHBIX MapaMeTpax Hoxa (IuaMeTp

HOXa 6 MM), IMEIOT pa3HyI0 COIPOTUBIIIEMOCTh CPE3y.
Ha pucynke 4 3amtpuxoBaHHbIe 00JIaCTH MTOKA3bIBAIOT
YHCIIO CPE30B Ny, UMEIOMINX OJMHAKOBYIO PaboOTy M
OJIMHAKOBOE CPEIHEE YCHUIINE PE3aHUSI.
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Puc. 4 — Paznuunas conpomuensiemocms cpe3y cmediel Kamvliud
U KYCMApHUKA, UMeWUX 00UHAKOBbII OUAMEMD U BILANHCHOCHIb!
a) - ons cmebnetl kamviuwa '8 mm; 6) - ons cmebnell Kyemapuuxa (axayus) & 10 mm

CkopocTh OBIKCHUS MasTHHKA B MOMEHT yJapa
JUTSL TIOTYYEHHS CPAaBHUMBIX PE3YJIbTATOB HE JIOJDKHA
BBIXOJHUTh U3 HOPMAJIBHBIX MpeJiesioB 4...7 M/cex.

OTO NUIIHMEI pa3 MOATBEP)KAAET UCCIENOBaHUS,
nposoaumbie B.II. ['OpsUkuHBIM ¢ METaUIMYECKUM U
JiepeBsHHBIM MasTHUKamHu [1]. Bonee Tspxenblil mMasT-
HUK Ne 3 He HCIOJIb30BaJICs, TaK KaK €ro YHEPrus yaapa
npesbiana 30 krm (294,2 1), 4To pe3Ko yMeHbIIaIo
TOYHOCTh OmpenesieHuss paboTbl Ax TpH  yAapHOU
mpobe.

Ilpu wuccrnenoBanur ObUTH MOMYYSHBI 3HAYCHHS
CHITBI COMTPOTHUBIICHHS PE3AHUIO CTEOCH KaMblIla U Ky-
CTapHUKA Pa3IMuHOTO TUaMeTpa.

Ha pucynke 5 mpuBeneH rpaduk 3aBHCUMOCTH
MEXY AUaMeTpOM cTeOJIst Kamblilia 1 paboToM Ha cpe3,
MOJY4YEHHOW Ha MasTHHKOBOM KOIIPE MPU CKOPOCTH
pesanust 4,95 m/c u macce mosota 0,804 kr

Jnist onpenenieHus OLEHKH OIMOKK SKCIIEPUMEH-
TAJIBHBIX JIAHHBIX ObLTa 0TOOpaHa mapTus u3 16 odpas-
1I0B - 10 YeThIpe 00pa3na Kaxx0ro Auamerpa 4 = 6 Mm;
B =8 mM; C =10 mm; D = 14 mm. PesynbraTel ucnel-
TaHUH MpUBECHEI B Tabmuie 1.
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Puc. 5 — 3asucumocms medxcoy pabomotii Ha cpe3 u ouamempom cmeos Kamviula

Tabmuna 1 — 3HaueHne Benu4arHbI paboThI AeopMaIiy 00pasna IpH ero U3JI0Me, KT - CM

A | B | C | D
5,0 6,2 6,4 15,4
4,7 7.4 11,6 13,8
6,1 7,7 9,1 16,4
41 8,2 10,5 17,1

IIpexne 4yeM MpUCTYIUTH K aHAJIU3Y JaHHBIX TaOMHIE! 1, 1er1ecooOpa3Ho YIPOCTUTH MOTyUYeHHbIE TaHHbIE,
YMHOXas KaX10€ 3Ha4eHHe Ha 7. DTH KOAUPOBAaHHBIE TaHHBIC ITPE/ICTABICHBI B TAOIHUIIE 2.

Tabnuna 2 — KonupoBanHblie 3HaueHHS pabOTHI AedopMaliu 00pasiia mpu ero u3jioMe

A | B | C | D

35 43 45 108
33 52 81 97
43 54 64 115
29 57 74 120

Hmeem mapameTpHdecKyro MOAEIb, ONPENSIIEMYI0 YpaBHEHHEM
Xu':§+7t+zn' @)
rae Xii - Ha0JIIoJaeMoe 3HaUYEHHE;
t - o6o3Hauaer rpymiy (ypoBeHb ¢pakropat =1, 2, 3, 4);
i - maGmoenne B rpymme (i =1, 2, ..., Ny);
& - cpenHee 3HaueHHE B t-if TpyIITe TOCTOSHHON BETHMYUHBI &,
7% - BEJIMYMHA OTKJIOHEHHMS 3HAUCHUH OT CPeIHEro 3HauCHUs
Zij - cydaiiHbIe BEITUYHUHBI.
JonyieHus MOXHO TPEICTABUTD CIIEYIOLIMM 00pa3oM:

1) MareMaTHuecKOe 0KUIaHHE KakKI0i OCTATOUHOI CITydaifHOM BETHIMHBI PaBHO HYITIO (Z T ) =0 s

Beex t U i.
2) OcraTouHbie cydaiiHble BETHYUHBI Zij B3AUMHO HE3aBUCUMBI.
3) Bce ocrarouHble CiydaiiHble BETMYMHBI MMEIOT OJMHAKOBOE CpEIHEE KBAJPATHYHOE OTKIOHEHHUE

Var(Z,i) = 0'2 s Beex t .

4) Kaxnast octaTouHas CliydyaiiHas BeJIMUMHA Zij pacipejiesieHa Mo HopMalbHOMY 3aKOHY.
ITocne BeIUKCIEHUI MOTyYaemM

4 4 4 4
S X, =140 Y X, =206 Y X, =264 Y X, =440
i=1 i=1 i=1 i=1
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4 ny ny

T X, =1050 ZZX =82 578
t=1i=1 t=1i=1
CpenHuii KBazpat MexXIy 00pa3liaMi paBeH

k ny

(k- )En()(,— ) Z" _’i,Xn' ZZX,I =

t=1i=1

= %(81 333,00 - 68 906,25) = 4 142,25

CpenHuii KBaipaT BHYTpH 00pa3loB paBeH

kn; 2 kng

(V=£)" 23 (X, Xr)= SEx2-3n (x| = o

t=1i=1 12 t=1i=1 i=1 i=1

%(82 578 -281 333)= 103,75

25

KI'CM

0 A, =0,7781d%-1,9301d +5,531 /
= 0,982

15 l
10 i
[ ]
e
0
6 8 10 14 d, MM

Puc. 6 — Paboma na cpes 011 uemvipex napmuti oopazyos

DopmanbHbIN KpUTepHii 3HaunMocTu F, paBeH
Cpennuii kBaapaT Mexay rpynnamu 4 14225
Fp = » = = 39’9 (4)
CpenHui KBaipaT BHYTPH TPy 103,75
ITo Tabmume I' [80, c. 451]Benuuunna F - pacupenencuus npu 95%-HOM TOBEPUTEIHLHOM HHTEPBAJIC paBHA
Fa,12,095 = 5,91. Ilockonbky Fp, > F412,095 MBI MOXKEM TOBOPHUTB, YTO UMEETCSI CTPOTOE MOATBEPXKICHHUE a/IeKBaT-
HOCTH Pa3IN4Mi cpeqHel paboThl Ha cpe3 Ul 3THX YETHIPEX MapTHiH 00pas1oB.
du3nvecKue BeTHMYHHBI, OJYYCHHbIC B Pe3yJIbTaTe IKCIEPUMEHTa, MOTYT HAXOJUTHCS B CIIy4allHON 3aBU-
CHUMOCTH JIpyT OT Apyra. CTeneHb 3aBUCUMOCTH MOXKET ObITh paznu4Hoii. Koryia KaxaoMy 3HaYCHUIO BETHYHHBI
X COOTBETCTBYET BIIOJIHE OIPEACICHHOE 3HAYCHHUE JAPYTOil BETMYHMHBI Y, TO TOBOPAT O (DYHKIMOHAIBHOW 3aBUCH-
MOCTH Benu4uH X 1 Y. OZHAKO 4acTo ObIBAET U TakK, YTO ONPE/ICICHHOMY 3HAYCHUIO BEJIMYMHBI X COOTBETCTBYET
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HECKOJIbKO 3HAUSHUH BEIMYMHbBI Y, KOTOpbIe 00pa3yoT HEKOTOpOe pacipeneneHre. B aTom cinydae ycraHaBinBa-
€TCs CBSI3b MEXK/y BEJIMYMHOW X M CPETHUM 3HaYeHHEM BeJIM4YHHbI Y. Takue cBS3M MeXy BeJIMYMHAMU HA3bIBAIOT
KOPPEJIAILHOHHBIMH.

Jnist XapakTepuCTHKH CTENIEHN M HAlpaBICHUS] KOPPEISLMOHHBIX CBSI3€l BBOIAT IMOHATHE KOA(PPHUIMEHTA
koppesiiun R. KoadduimenT koppensnnu - BeanduHa 0e3pa3sMepHas U MOKeT IpuHuMaTh 3HaueHwnst 0 <R < 1.

B ciyuae R = 1 BenM4uHBI X M Y CBSA3aHBI 3aBUCUMOCTBIO ) = kx+b.

I[aHHI)Ie Ta6J'II/IHLI 1 TO3BOJIAIOT ONHUCATh CBA3b MEKIY pa60T0171 Ha Cpe3 U JUaMETpOM crebms pacTeHus €
IIOMOIIBIO ITOJIMHOMA BTOpOﬁ CTCIICHHU

2
IMoce poBemeHust 06pabOTKH JAaHHBIX ¢ TIOMOIIIBI0 porpammMel Microsoft Graph momygeno ypasHenue
A, = 0,7787d2 —1,9301d + 5,531 (6)

Kos(puuuent xoppensuun R? = 0,982,

B]:IBO)J]:I. B pe3ybTaTe MPOBCACHHBIX I/ICCJ'IeZ[OBaHI/Iﬁ YCTAHOBJICHBI 3aBUCUMOCTH MCIKIY pa60T0171 Ha C¢pe3
U INaMETPOM KaMbllla:

A, =0,7781d* —1,9301d + 5,531.

[TosryueHsl 3HAUEHHSI CHIIBI CONPOTUBIICHUS PE3aHHIO cTebIel KaMblllla ¥ KyCTapHUKa Pa3IMUHOTO JUa-
MeTpa. UTo MMO3BOJIUT ONPENENUTh OCHOBHBIE T€OMETPUUYECKHIE XaPaKTEPUCTUKU PEXKYILEro anmnapara KOCUIKH.

CIIMCOK JINTEPATYPbI: 2. Ixxoncon H., Jlnon ®. CraTtuctuka u IIaHupo-
1.Topstuxun B.I1. CoOpanne counnenuit. T. IIl. -  BaHHe sKCcHieprMeHTa B TEXHUKE U HayKe. MeTop! 1a-
M.: “Konoc”, 1965. c. 49. HUpOBaHMs OSKcnepuMeHTta. Ilep. ¢ anri. -M.:

1981., -520c.
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