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The actual state and productivity of populations Artemia
sp. (Crustacea, Anostraca) in the conditions saline lakes
of North-Kazakhstan oblast Republic Kazakhstan

Abstract: The populations brine shrimp artemia have research in the sixlakes in summer 2016 y.

Artemia was represented by parthenogenetic runs in the all lakes. Naupliuses of new generations

predominated in august in four lakes. The biomass of crustacean in five lakes was low and assessed

as mid-productive only in one lake Mengisor. Maximum reserves of cysts noted in the lake Ushsai,

with high salinity of water.

Keywords: artemia, populations, numbers, biomass, nauplius, parthenogenetic run, cysts.
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CoBpemeHHOoe COCTOSIHME U NPOAYKTUBHOCTb NONynsumm
Artemia sp. (Crustacea, Anostraca) B ycnoBusix ConsiHbIX 03€p
CeBepo-KasaxcTtaHckomn ob6nactu Pecnyonukm KazaxcraH

Paboma svinoansemcs no epanmy 5450 / I'

Munucmepcmea obpasosanus u nayku Pecnybauxu Kasaxcman.

Annoranms: ITomyasiuu pauka apTeMUE HCCAGAOBAAKICH B LIeCTH 03épax obaacTu AetoMm 2016 T.

ApTeMus BO BCeX 03epax MIPeACTaBA€HA ITapTeHOTeHeTHYeCKon pacon. B aBrycre B yeThipéx o3épax

Ipeo0AaAAAY HAYTIAUYCBI HOBOY reHeparuu. BroMacca padka B 11Ty 03épax ObIAa HU3KOM U TOABKO

B OAHOM 03. MeHIHCOop OLleHMBAAACh CPEAHEITPOAYKTUBHOM/ MaKCrMaAbHbIE 3aI1aChI LIUCT HAOAIOAQ-

AWCB B. 03. YIIICa¥, C BBICOKON COAEHOCTBIO BOABL.

KaroueBbie cAoBa: ApTEMUS, IIOITYASIIINH, YNCACHHOCTD, 6I/IOMaCCEl, HaYyIIANYC, IIAaPTEHOT€HETH-

4ecKasd paca, IUCThI.

BBeaenne

JKabpoHoruit pagok apTeMHsI C eT0 AUAIAY3UPYIO-
My stiitamu (LUCTaMK) OTHOCHTCS K LeHHBIM TTPO-
MBICAOBBIM OHOpecypcaM BOAOEMOB BO BCEM MHPE,
B ToM urcAe u B Kazaxcrane. IlenHocTp apTemuu u eé
LIUCT OIPEAEASIETCSI BHICOKHM COAEPYKAHHeM DeAKa, SKH-
OB, He3aMEHHMBIX AMUHOKHCAOT, PeIIPOAYKTHUBHbIX
FOPMOHOB, CTUMYAUPYIOIIHX CO3peBaHUe IIOTpeOuTe-
A€M ApTEMHUH U IIOTEHLIMAABHOMN T'€HePaTUBHOM ITPO-
AYKTUBHOCTBIO [6]. MOAOAD apTeMHH HCTIOAB3YeTCS
B Ka4eCTBe CTAPTOBOTO KOPMa AASI IIOAPAIMBAHNS AU-
YHHOK PBIO U PAKOOOPA3HBIX, B ITULIEBOACTBE 1 APYTHX
OTPACASIX TIPOU3BOACTBA. B CBSI3M ¢ WeM, IIMCTBI payka
HMEIOT BBICOKYIO KOMMEPYECKYIO CTOMMOCTD H CIIPOC.

Omy6AnKoBaHHbIE AQHHbIE O COCTOSIHHU U 3aIla-
cax apremuu coAasiHbIX 03€p CeBepo-Kasaxcranckoi

06AaCTH pecryOANKY UMEIOTCSI TOABKO Ha HAadaAO
2000-x Top0B [7,266-267].

LTeAbto HacTOsIILEl PAabOTHI SIBASIETCSI OLJEHKA CO-
BpEMEHHbIX OMOAOTHYECKHX XaPaKTEPUCTHK U IIPO-
AYKTHBHOCTH IIOIYASILIUI apTEMUH YKa3aHHOTO pe-
THOHA.

Pe3yAbTaThl M HX 06CY)KAEHHE

ITo AaHHBIM 6OA€e YeM AeCSITHAETHEH AQBHOCTH
OBIAO M3BECTHO HaAMYHe apTeMuH B 12 03épax 06-
Aactu. K HuM otHOCATCS 03épa CranoBoe, MeHru-
cop, Coaénoe 1 (c. Kaapbunxa), Topprocoaénoe
(ubre Coaénoe 2, c. Cuexapka), Cusepra, Kum-
keHecop, JKamanrys, CemmaoBo, Ycommee, Ila-
coiak, Texe u Cuaetutenus [7]. CoaéHOCTD BOADI,
XAOPHAHAS IIO COCTaBY, PA3ANYAAACD ITO BOAOEMAM,
ot 65 A0 358 r/AM?, IPH MAKCUMAaABHBIX BEAMYMHAX
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B 03épax Menrucop, Kumxenecop, Cranosoe u JKa-
MaHTY3. OKHCASIEMOCTh BOABI OblAQ TOBCEMECTHO
BbIcoKast, 42,8 —266,6 mr O/am>. I1pu mops06HbIx
KOHIIEHTPAIUSIX OPTaHHMYECKUX BEI[eCTB apTeMIS
SIBASIETCSI THAUKATOPOM d — ITOAMCAITPOOHOTO Kave-
CTBa BOA THIIEPTPOPHBIX BOAOEMOB [4, 64-66].

AaHHbBIE O COCTOSTHHU apTEMUH 3a IIPOIIABIH I1e-
puoa HaOAIOACHUIT UMEIOTCS TOABKO AAS YETBIPEX
03€p, o6caepoBanHbIX B 2016 1. Aetom 2001 T. apre-
MHS IMeAA CPAaBHUTEABHO HEBBICOKHE KOAUYECTBEeH-
Hble mokasareAn (Tabauma 1).

Pauxu 6b1AH 60A€€ IIPOAYKTUBHBI LIUCTAMU B TH-
IepraAMHHOM 03. MeHrucop u 6oraroM opraHu-
kot 03. CoaéHoe 2. B okTs16pe apremus ormMupasa
II0 BCeM 038épaM U OblAa IIPeACTABACHA TOABKO IIMCTa-
MU, KoHIjeHTparueit ot 291,6 oo 518,0 Thic. 9K3./M?,
IIPEBBIIIAIONIEN AETHIOKO.

B 2016 r. o6caepoBaauch YKa3aHHbIe YeThIpe
o3epa, a Tawxke 03. Kaanbex u Yurcair. Or6op u 06-
paboTKa I'MAPOXIMIIECKUX [IPOO 1 300IAAHKTOHA
C apTeMuell BEAUCH OOLIEIPUHSITIMU METOAUKAMU

[1;3,23;5,105-130].

Tabnuua 1. - YmcneHHocTb (Y, Thic.9k3/M 3) n 6uomacca (b, Mr/m3) BO3pacTHbIX
cTagni aptemun B o3epax CeBepo-KasaxcTtaHckon obnactu, uons 2001 r.

Simenoc- | ITaopo- | Ha- | IOBenn- ucte1 B
Camku Bcero
O3épa HbI€ CAMKH | B TOCTH | YIIAHH | ABHBIE TOAIILE BOABI
9 q 9 q 9 q b q

Mesnrucop 0,07 0,03 20 0,14 0,01 0,25 | 239 109
Cranosoe 0,04 0,04 20 - 0,01 0,09 | 221 54
C 1 Kaaa-

OACHOE LA 1 315 0,27 57 | 173 | 11,0 | 31,7 |1104 46
OMHKa
Coaenoe 2 exapka | 0,09 0,18 20 - - 0,27 | 726 99

Ogsépa Ymcait, Menrucop u Kaaubex, umean
3HAYUTEAbHbBIE IIAOIIAAM U OBIAM CPaBHUTEABHO

I‘AY6OKOBOAHIJI OTHOCHUTEADHO APYI'HX (Ta6AI/II_[a 2)

Tabnunua 2. — XapaktepucTtuku o3ep CeBepo-KazaxctaHckon obnactu, 2016 .

PaiionsbI, I1ao- Cpepnss MakcnmaAasb-
osepa Koopamsarsr IIaAb, Ta | TAYOMHA, M | Hasi rAyOHHA, M Tpynt
TalbIHIIMHCKUT

Kaaubex | 54°46/32.74N - 67°05/03.31"E 9561 0,9 1,9 Ha

Vicait 53°55/38.73//N - 70°42/15.04'E 1296 0,7 1,4 ITecox
MawmaroTckuit

Memnrucop | 54°31/38.32//N - 67°57/11.31"E 3804 0,9 1,8 IaunHa, ua

Cranosoe | 54°45/50,74//N - 68°20/06.39"'E 3094 0,5 1,3 Ianna, ua
JKamb6biackmii

Coaenoe 1 | 54°46/50.55'/N - 67°32/55.50""E 598 0,4 0,9 lamnHa, uA

Coaenoe 2 | 54°47/52.91"/N - 67°44/32.47"E 598 0,4 1,0 I'AvHa, uA

Munepaausanus BOABI B BOAOEMax BapbUpPO-
Baaa B 2016 r or muHuMaApHOI B 03. CoaeHOe
2 AO MaKCHMAABHOM B 03. Yimcaii (Tabauma 3). Co-

CTaB BOABI, KaK U paHee, OBIA XAOPHAHOTO KAACCa,
HaTPUEBOM I'PYIIIIHL.
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Tabnnua 3. - CoctaB Boapbl 03&p CeBepo-KazaxctaHckorn obnactu, neto 2016 .

Osépa Hounnpiii cocras, r/am? Cymma, HHpAeKc o
Ca? Mg** |Na*+K"| SO/ | HCO Cl r/am3 Aaéxuny
Kaaubex 0,06 0,6 55 1,3 0,4 91,0 98,9 Cl™
Vincait 007 | 06 | 604 | 14 | 04 | 926 155,5 cl
Menrucop 0,05 0,5 27,8 3,3 1,0 40,8 73,4 Cl™
CraHoBoe 0,03 0,03 32,3 2,5 0,8 47,0 82,7 Cl™
Coaémoel | 006 | 05 | 282 | 33 | 08 | 417 74,6 cI™
Coaénoe 2 0,05 0,4 22,9 3,4 0,5 33,3 60,6 Cl™

Coaénoctp BoAbI 03ép AeToM 2016 1. orjeHuBa-
eTCsl CPeAHUM YPOBHEM CPaBHHTEABHO C APYTHMU
Boaoémamu Ceseproro Kaszaxcrana [ 8, 83].

XapakTep pa3BUTHS MOIYASLIMI apTEeMUH, BO3-
PACTHOM COCTaB U €r0 KOAUYeCTBEHHbIe II0Ka3aTeAr
3HAYUTEABHO PA3AMYAAKCH 1O 03epaM (Tabamna 4).

Tabnuua 4. — PacnpeneneHve KOIMYECTBEHHbIX NOka3aTener pasHOBO3PACTHbIX
cTaguin aptemum B o3epax CeBepo-KasaxctaHckom obnactv netom 2016 .

Osepo Haynann TOpemmab- Tpea- Camkn C?MKH Bcero Tucrsr
HbIE B3pOCABIe C STAIaMH B BOAE
YUCACHHOCT, THIC. 9K3./M>
Vincait 1,3 0,7 0 0,7 0 2,7 1792,2
Kaaubex 1,0 0 0 0 0 1,0 428,6
Menrucop 0 0 0,3 3,0 0,7 4,0 562,1
Cranosoe 5,5 3,0 0,5 0,5 0,5 10,0 85,0
Coaenoe 1 2,3 0,7 0,3 0 0 3,3 74,9
Coaenoe 2 0 0 0 0,3 0 0,3 173,2
Buomacca, mr/m3
Vincait 226 366 0 1708 0 2297 17922
Kaanbex 170 0 0 0 0 170 4286
Memnrucop 0 0 569 8525 2464 11558 5621
Cranosoe 935 1650 855 1280 1850 6570 850
Coaenoe 1 396 366 569 0 0 1331 749
Coaenoe 2 0 0 0 852 0 852 1732

B 03. Yuicaii monyasnus apTeMuu IpeacTaBAe-
Ha TOABKO TpeMs BO3PACTHBIMH CTAAUSAMHU PAYKOB.
ITpeob6aasasn Haymamyco! (48%), BHAUMO, B pe-
3yAbTaTe BHIKAEBA U3 SIUI] B TOAILIE BOABI, B BUAY OT-
CYTCTBHMS SAMIIEHOCHBIX caMOK. Pauku 1oBeHHAbHOM
CTaAMH M CAMKU IPUCYTCTBOBAAU B PABHBIX KOAU-
gecrBax (1o 26%). OCHOBY 6MOMACChI MOMYASIUK

cospaBaau camku (74,3%). CooTHOIEHHE TIOAO-
BO3PEAOH U HEIIOAOBO3PEAOM YaCTEeH IMOIYASIIUN —
1:2,9, ykaspiBaeT Ha OTHOCUTEABHO HM3KUI BBIXOA
MOAOAU M3 SUI] B aBI'yCTe.

Haymnanyce1 B 03epe Ao0BoAbHO Meakue — 0,45 M,
HEAABHO BBIIIEAIINE M3 SHIl. AAMHA IOBEHHABHBIX
crapmii — 4,0 MM, TOAOBO3peAbIx — 9,0 MM.
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B 03. Ymcaii, npu MakCHMaAbHON COA€HOCTHU
II0 03epaM, OTMeYeHbl HAUOOABILIVE 3AITACHI LIUCT B BO-
AHOI ToAmme (TabAmIia 4).

Os. Kaiubex xapakrepu30BaAOCh HU3KUM yPOB-
HeM KOAMYEeCTBEHHOT'O Pa3BUTHS Payka B aBrycCTe.
IIprucyTCcTBOBAAM AMIID HAyTIAIAABHBIE CTAAMH, YKa-
3bIBasl Ha BbIAYTIA€HHE U3 SIUI] B TOAIIle BOABL Pasmepnl
HAyTIANYCOB cocTaBAsIAU 0,6 MM. 3aIachl ITUCT B 03epe
OBIAU YeTBIPEXKPATHO HIDKe, YeM B 03. YIIICall.

Os. Menaucop, Ilonmyasuus apremun B o3epe
XapaKTepu3yeTcs IOAHBIM OTCYTCTBUEM MOAOAM.
AMIIb payKy IPeAB3POCAOH CTAAMHU IIPUCYTCTBOBAAU
B He60ABIIOM KoAMYecTBe — 7,5% uncaennocru. Oc-
HOBY coob1iecTBa $OPMUPOBAAU CAMKH, COCTABASIS
92,7% 06111er0 KOAM4eCTBA PAYKOB.

YrcAeHHOCTD payka OI€HUBAETCS CpeAHUM
YyPOBHEM Cpear 03Ep, HO OroMacca MaKCHMAAbHA,
Ha 95,0% 3a cyéT B3pocabix ocobeit. CooTHOLIEHNE
IIOAOBO3PEABbIX PAayKOB U MOAOAU KpaiiHe HU3KOe —
1:0,08, yxaspIBasi, IpaKTU4IECKH, Ha OTCYTCTBHE I1O-
IIOAHEHVSI IIOITYASIIIUU B aBTyCTe.

AAmHA TIpeAB3pOCABIX paykoB — 6,00 MM, 1o-
AOBO3pPeABIX caMoK — 8,25 mMm. fiiieHoCHbIe cCaMKu
HeMHOTO KpyTiHee, AAHOM A0 10,00 Mm. B sitrieBbix
CYMKax y HuX peructpupyercs ot S Ao 20 sury. Kon-
IIeHTpalys IIMCT B TOAIIle BOABI 03. MeHrucop B aB-
rycre 2016 r. BbICOKaSL.

O3. Cmanosoe, eA\MVHCTBEHHOE CPEAH BOAOEMOB,
TAe TIOIYASIIIMS ApTeMUH IPeACTaBAeHA BCeMU BO3-
PACTHBIMU CTaAMSMU B aBrycre. YucAeHHOCTD pauka
caMasi BBICOKAsI CPEAH 03€ep, YTO OOYCAOBAEHO Mac-
COBBIM IIPUCYTCTBHEM MOAOABIX Pa4KOB, HAYTIAUAAD-
HOM ¥ 10BeHHAbHOM cTaauit — 55,0 u 30,0%, ot Bcex
ocobeit. ITpeAB3pocAbIe pauKyl i CAMKU COCTaBASIAH
Bcero 10 5,0% uncaeHHocT. buoMacca He Tak BbICO-
Ka, KaK YMCACHHOCTD U POAYLIUPYETCs pauKaMHU BCeX
craamit speaocty, ot 13,0 A0 28,2% (Tabanma 4).

CoorHomeHne IOAOBO3PEAOH 1 HETOAOBO3PEAOH
JacTel IMOIMyASIIINHY, Kak 1:9, ykasbIBaeT Ha Oy TUMYIO
AOAIO IIPUPOCTA PAYKOB TOABKO B 3TOM BOAOEME.

AAMHA MOAOABIX CAMOK COCTaBASIET 9 MM, sifilfe-
HOcHbIX — 12. Cpean HaymAMyCOB IPUCYTCTBYIOT

PadKH PA3AMYHOTO BO3PACTA, CYAS IO HX AAUHE,
or 0,65 Ao 3,0 Mm. FOBeHHABHBIE U TPEAB3POCAbIE
crapuu uMeloT pasmepst 3,35 u 5,0 Mm. 3amace! IUCT
B TOAIIlEe BOABI B 03. CTAHOBOM HUBKHE.

Osepo Cosenoe 1 xapaKTepU3yeTCcsi AOBOABHO 3Ha-
YUTEABHBIM IIPHCYTCTBHEM BCEX CTAAUN apTEMHH.
[Tpeo6aapasu Haymanu, 69,7% oO61Ie YMCAEHHOCTH.
OcHoBy 6uomacce! Ha 42,7% IpoAyLEpOBaAu HoAee
KpYIIHbIe ITpeAB3pocAble pauku. Haymanu u rose-
HUABHbIE PauKy cOo3paBaAn 1o 29,7 u 27,6% obmeit
6uomaccer momyasinuu. Haangue 60Apmioro uyrcaa
MEAKOH H TIOAPOCIIEel MOAOAU YKa3bIBaeT Ha IIpo-
IjeC BHIKAEBA UX U3 IHCT B TOAIe BoAbL Haymauycer
B 03epe pasHopasMepHbIe, oT 0,65 a0 3,0 MM. AanHa
IOBEHUABHBIX 1 IIPEAB3POCABIX paukoB — 3,3 u 5,0 M.
3armachl IUCT B 03epe caMble HU3KHE.

Oszepo Coseroe 2. ApTeMHUIO IPEACTBASIIOT €AU-
HHUYHbIe TIOAOBO3PEAbIe CAMKH, AAMHOH A0 13 MM,
IpY HeBBICOKOW YMCAeHHOCTHU IHCT. [IpuBepéHHbIe
XapaKTePUCTUKY YKA3bIBAIOT He HEOAArOIIOAYIHOE
COCTOSIHUE 3A€Ch ITOIYASILIUH.

ApTremust B 06caepoBaHHBIX 03epax Cesepo-Ka-
3aXCTAHCKOM obaacTy B aBrycre 2016 r. 6biAa Ipea-
CTaBA€Ha IIAapTeHOreHeTH4Yeckoi pacoit. Camiipl
He BCTpedeHbL. B 4eThIpéX BopOeMax ITOITYASIIUH pavKa
6b1AM TIpeACcTaBAeHBI Ha 48—100% HaymArycam, 4To
YKa3bIBaeT Ha HA9aAO PA3BUTHUS OYEPEAHOM reHepa-
IIMHU B aBIyCTe B 9TOM pernoHe. boaee BrIcOkuMU KO-
AWYECTBEHHBIMH ITOKA3aTeASMU OTAMYAAACh APTEMUS
B o3epax CraHoBOe U MeHIucop, co CpeAHHM YpPOB-
HeM MUHePaAU3aIiiu BOABL Hrskrie BeAUaHHbI Macch
pauKa perucTpHpoBaAuch B o3epax Kaanbek u Cone-
Hoe 2. 3armachl HUCT OBIAU MAKCUMAABHBIMU K KOHITY
AeTa B HanboAee MUHEPAAU30BaHHOM 03. YIIICail ¥ ca-
MbIME OeaHbIMU — B 03epax Cranosoe u CoaeHoe 1.

Coasaple o3epa Cesepo—Kazaxcranckoit 06-
Aactu B aBrycre 2016 T., B OCHOBHOM, HH3KOIIPO-
AYKTHBHBIE II0 6MOMacce pauka, B COOTBETCTBUU
c uMeromerics kKaaccuduranwueit [2, 211]. Aumb os.
Mesnrucop orjeHHBaeTcs Kak BOAOEM CpeAHeil Ipo-
AyKTHBHOCTH. B aTOM 03épe u 03. CraHoBOE OTMe-
JaeTCss MHOTOKPATHBIN POCT KOAUYECTBEHHBIX II0-
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KazaTeAel apTeMUU OTHOCUTEAbHO AaHHBIX 2001 I.  OT MOCAeAHMX padyok B 03. YIICail IpOAYLIpYeT 6oaee
bBuomacca pauka B 03épax CoaéHoel 12 6bIAa TOHU-  3aMETHYIO MAcCCy, HECMOTPsI Ha BBICOKYIO COAEHOCTD
JKeHHOM B 06a ropa. CaMast HU3Kasi BEAUYHHA 9TOTO  CPeAbl OOUTaHUSL.

IIOKa3aTeAs IPUXOAUTCS Ha 03. Kaaubex. B otamdue
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Development of content of land resources maps
using geographic information systems

Abstract: The basic principles for design of maps and categories of land reclamation of the Re-

public of Karakalpakstan using GIS technologies is considered. Given characteristics of legends in

layout, additional maps mortise and text explanations, as well as the category reclamation of soils,

landforms, causing an outflow of groundwater, i. e., the natural drainage of the area. Particular atten-

tion is paid to display of artificial types of drainage on a map.

Keywords: GIS, ecology, map, land resources, automated cartographic systems, and complex

cartography, reclamation, drainage, soil, legend, thematic map, meliorated.

Introduction

Thematic maps considerably help to solve prob-
lems of location and level of development of produc-
tion of agricultural crops and products, development
of the main directions for the use of land resources.
The main place among them is occupied by maps
of land resources. They contribute to the resolution
ofissues related to inventory accounting, allocation,
use of land, study and development of measures
to increase land productivity.

Asis known, cartographic information about the
situation of land reclamation has particular impor-
tance in the management and use of land resources
and it is formed as an form of system.

Geographic Information System (GIS) is a system
of multifaceted information about the natural envi-
ronment and human economic activity which is creat-
ed on the basis of electronic computers and designed
for convenient provision. As A. M. Berlyant points out

“The core of any GIS constitues an automated map
system (AKS) - a set of devices and software that
provides the creation and use of cards” GIS consists
of such parts as, technical and software tools, a data-
base, as well as the collection, processing, dissemina-
tion and use of geographic information. Its main tasks
are interpretation, diagnosis, forecasting, design, plan-
ning, tracking, correction and management.

Rationale for research

The cartographic method of research represents
the main sources of data for GIS which has rich tra-
ditions of mapping spatial information on maps that
were previously assigned and the task of storing it.

Modern GIS - packages which has tools for
formatting maps, placing inscriptions, huge librar-
ies of signs and fonts and management of expensive
devices that provide high quality of the final prod-
ucts. it has development of new direction in cartog-
raphy — geographic information mapping (GIC)
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whicjh engaged in the automated compilation and
use of maps based on geographical information
technologies and databases of geographic data and
knowledge. GEC is not limited only to the use of
GIS technologies. This is, first of all, the mapping of
objects and phenomena that based on the methods
of analysis and synthesis of their substantive essence.

Essential value for GIS means the use of thematic
and general geographic maps, as well as photographs
created on the basis of remote sensing data. Maps for
GIS supply different information and they are used
differently in GIS. Topographic maps which show con-
tours of objects on the surface of the earth are often the
basis for a GIS database and used for binding and map-
ping of basic and additional information to the terrain.
Information about the spatial location, condition, and
level of use of land resources is transmitted via maps.

Methodology

Complex mapping of reclamation categories of
land resources, which are a unique method of study-
ing the current state of land resources, unites di-
verse information into one system that allows them
to be used in research, practical and managerial work.

Involvement of maps of land resources in produc-
tion which are created on the basis of digital tech-
nologies along with other cartographic works led to
the development of a new generation of information
systems — geographic information systems (GIS).
It includes many composite processes, in particular,
the collection, analysis, storage, dissemination and
modeling of information on reclamation categories
of land resources, and the compilation of digital
maps. The main peculiar properties of geographi-
cally information mapping are automation, system-
atization, orientation to a specific goal, efficiency and
alot of variation.

Geographic information resources are a system-
atized information complex that contains carto-
graphic and thematic data with the interrelationship
between different events, phenomena and processes.

All major systems, including GIS, consist of
subsystems and the absence of one of them from a

single system or non-participation does not ensure
the completeness of the data:

— subsystem of an input information is a device
for converting the received spatial information (car-
tographic sources, data of field survey and surveys, as
well as other materials) into digital form and enter-
ing it into the computer’s memory.

— a subsystem for searching and analyzing in-
formation on the reclamation of the state lands,
performing work, related to the study of mapping
objects, evaluating data, modeling, satisfying the in-
formation of user’s needs;

— subsystem of information representation for vi-
sualization of processed information in cartographic
forms in the form of maps, graphs of different tables;

— subsystem of information adaptation to users
requirements;

— a subsystem of storing information for updat-
ing, rapid withdrawal, recording changes in data, as
well as joining other organizations’ systems when in-
formation is needed and used.

Subsystems have three unique properties:

— connection with space;

— communication with time;

— thematic originality.

The property of communication with space is
represented by the definition of the place of the dis-
play of events and phenomena by information. For
example, information on land resources is deter-
mined which assigned by districts or farms or across
the Republic of Uzbekistan. in this stage followings
are being studied: reclamation categories of soils,
forms of relief, causing the outflow of groundwater,
that is, the natural drainage of the territory.

The property of communication with time in-
volves changing processes, events and phenomena
over time. For example, there is a change in land re-
sources for the use of land.

The thematic property involves collecting informa-
tion on different topics. For example, the collection of in-
formation on the current state of land resources by land
categories in the republic, regions, districts or farms.
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Results

Maps have the same value in GIS, as in the study
of land resources they play an important role not
only as an initial data, but also as a convenient form
of representing the final information.

Creation of maps of reclamation categories of
land resources in electronic digital form with the use
of computer technology and technology consists of
the following processes:

1. Preparatory process. In this process, all carto-
graphic, field, scientific research and other data on
the state of the land resources of the cartographic ter-
ritory are studied, data on the land fund is collected
and analyzed, data on land reclamation conditions
are studied;

2. The process of collecting, analyzing and pro-
cessing information. In this process, digital maps are
created, and a data bank on the current state of land
resources, data are processed;

3. Creation of information systems. In this pro-
cess, the collected information is summarized and
stored in a digital form. Electronic maps are made.

Electronic digital maps are used as source of in-
formation for reclamation states of land resources
which are created on the basis of special programs.
Full data on each object displayed on the map are
stored in computer memory in electronic digital
form. Information about any object can be obtained
by opening a map on the computer.

Creation of digital maps of the current state of
land resources is carried out in the following se-
quence:

— Finding the photographic maps of the map area
and entering them into the computer memory using
scanning,

— Clearing of unnecessary images and processing
of maps,

— Orientation, elimination of orientation errors,

— Changing images,

— Creating auxiliary maps by merging the pho-
tographic plans,

— If necessary, the calculation of land areas,

— Design, preparation and publication of support
maps at the level of requirements.

The map elements are introduced geographically
before bringing the map into the appropriate condi-
tion, by changing its data, in particular, the mathe-
matical basis, boundaries and barriers, hydrography,
relief, populated areas, vegetation, roads, industrial
and agricultural objects, and others.

The program has a “semantic” part that deter-
mines the belonging of the objects depicted on the
map to geographically basic elements, and draws on
the map those objects that are suitable for the topic.

Conclusion

Automation of processing information on rapidly
changing land resources using computer technol-
ogy is an urgent issue of our time. The application
of GIS technologies in optimizing the land areas of
farms increases the efficiency of obtaining opera-
tional and accurate data on the current state of land.
Reading the map and analyzing its contents, addi-
tional information can be obtained beyond the one
that is encoded in cartographic notation.
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Simulation of multi-channel signature method for
diagnosis in multimedia terminal devices

Abstract: The issues of analytical and simulation-based evaluation ofreliability of controlling the
multi-channel signaturediagnostic method are described in thispaper.
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Introduction

Nowadays the most popular services are those
services with comprehensive provision of informa-
tion, which are defined as multimedia. Tendency
to increase the number of multimedia informa-
tion inevitably leads to the need of creating mod-
ern technologies which use multimedia terminal
devices. For modern multimedia terminal devices
the microprocessor sets (MS)- based electronic
componentsare used. Along with undeniable ad-
vantages, the widespread use of the MS in modern
multimedia systems created the number of serious
problems related to their operational service asso-
ciated primarily with the processes of monitoring
and diagnostics. In general, up to 70-80% of the
recovery time of failed systems is time for technical

diagnostics, consisting of search time and location
of the failed elements [1; 2].

The classical approach for testing of digital sys-
tems based on the formation of test sequences re-
quires considerable time and large amounts of test-
ing data and the reference output responses, that
assumes the presence of sophisticated equipment.
The most effective solution to significantly reduce
the amount of information stored on standard out-
put reactions, is a multi-channel signature method of
diagnosis of multiple-out digital circuits [3].

Analysis of n — monophonic output digital signature
analyzer circuit (SA) increases by n the time required
for circuit analysis, or hardware required to implement
n signature analyzers. Multichannel signature analyzer
(MSA)s can significantly speed up the control of digital
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circuits which practically increases by a factor n,
where n — number of inputs of used analyzer.Tak-
ing into account the equivalence of n — channel sig-
nature analyzer operation and the corresponding
single-channel analyzer with respect to the result of
compressionofninputsequences y, (k) € {0,1}, v =1,
we can estimate the reliability of the multi-channel
signature analyzer, using the results obtained for the
single-channel signature analyzer. Indeed, in the case
of the primitive polynomial ¢(x), the probability of
undetected errors in the sequences {y, (k)}, v =1,n by
multichannel signature analyzer for nl =2" -1, where
m - the highest power of generator polynomial, will

be determined by the relation:
2" -1 1

— ~

too2"-1 2"

This relation is valid for any ratio n and [ whose
product is equal to2"-1.The above integral charac-
teristic of the effectiveness of MSA, as well as the
characteristics of a single-channel signature analyz-
er is sufficiently approximate estimation which is val-
id for general assumptions. More complete charac-
teristic of the MSA will be P* — the probability

distribution of undetected error in the p multiplicity
within analyzed sequences {y,(k)}. In this case, the
numerical value of these probabilities, as in the case
of single-channel analyzer is given by:
P'=P'=0
1

2"~
u=32"-1

Pt =

n

(1P =(u=DB""],

The disadvantage of analytical expressions dis-
cussed is that they do not allow to evaluatethe MSA
reliability depending on the multiplicity and com-
binations of errors taking into account the length of
binary sequence being analyzedandfault model.

Description of simulation model for multi-
channel signature analyzer

The fig. 1 depicts the layout of simulation model
for multi-channel signature analyzer created by the
special software tools.

The software is developed in PHP using Devel
Studio program code which is placed in the stand-
alone application (shortcut).
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Figure 1. Multi-channel signature analyzer

There are several definitions used in the model:

Numerical sets:

1 — state flip-flops in the last clock cycle; 2 — con-
volution (signature); 3 — input vector; 4 — field display
sequences; S — fields for entering the length of the se-
quence; 6 — field for setting up thefeedback register.

2. Symbolic sets:

Symbols of red color — the next bit of the in-
put vector.

Symbols in black -state previous triggers in the
previous cycle.
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Symbols of green — the state of the last flip-flop in
the previous act (appears with feedback).
Symbols of blue - state triggers in the current

cycle.

In order to obtain the convolution it is neces-
sary to enter the length of the stream (the field N¢ 5)
in the beginning then click on the «generate» and

then click «calculate» during the last measure of the
analyzer; in the field Ne 1 (state triggers in the last
clock cycle) binary sequence will appearwhich is
not yet folded signature, and then, when you click
on the «signature> the field N¢ 2 will show the ready
convolution. You can also set feedbacks in the field
number 6.
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Figure 2. The case for 4 — channels
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In addition, it is possible to enter the desired The figures 2—4 show the interface of the pro-
sequence, so the appropriate field (field N2 S)to be  gram for the simulation of multi-channel signature
specified by the length, and field N¢ 4 to be indicat-  analyzer for 4, 8, 16 bits (channels) respectively.
edby the sequence. This program works on all oper- The simulation program allows also demonstrat-

ating systems supported by browsers such as Opera,  ing the results for clock-based mode of operation.

Mozillafirefox, Explorer.
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To obtain the quantitative evaluation of reliabil-
ity of compact test methods, including the MSA the
following steps need to be fulfilled:

1. Develop algorithms and create software on
personal computer for simulation of MSA methods,
units accounting, logical transitions and errors in bi-
nary sequences.

2. Assess the reliability of compact testing meth-
ods for different multiplicity of errors and lengths of
binary sequences.

To simulate the MSA the sequence length and
polynomial defining the feedback register (a given
feedback will form the signature) must be entered in
the appropriate column and then clicking the Start

button so the signature field will show the convolu-
tion.

The program for simulation of multiple-SA test-
ing includes 3 programs which allow to calculate the
number of undetected errors when testing multiple-
output digital devices for 4,8,16 channels MSA.

For the simulation the length of the sequences
(the “length”) and their number must be entered
then clicking the Start button and the program will
give the simulation results for the method of logi-
cal transitions’of units accounting and signature
analysis.

The following (fig.8) is an example of the pro-

gram.

| Form Caption

=RRCEl X

AnMHHE NoToka 20
YWD MCMBITEHMAZ0

20 20

12HeobHapy#erHbIX M3 20ANA METOAA CHETE EAMHULL
11HeoGHapyReHHbIX M320ANA METOAE CHETA NOMHYECKIX NEPEX0AOE
OreoBHapY#eHHbIX M3 20ANA CUTHETYPHOMD GHANM3a

JNMHHE NOCNENOBATENEHOCTH  WACIO NOCNEAOBSETENSHOCTE

Figure 8. The program window to simulate the testing of SA

odnokan.exe

L=

01110000100001000101
01110001100000000101
01110000100001000101
01110000100001000101
01110000100001010001
01100000100000000101
01110000100101000111
11110000100001000100
01110000000011000101
01110000110001000111
11110000100000000101
01110010110001000101
01110000100001000101
01010000100001000111
01110000100111000101
01100000100001001101
01111000110001000101
00110001100001000101
00110000110001000101
01110001100001001101
01110000100001000101

Figure 9. The window with errors sequence
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For the purposes of comparisonthe detection
ability of single-channel and multi-channel analyz-
ers the program OSA simulationis also developed.

For the simulation of the length of the sequence
must be entered in the field “length’, generator poly-
nomial - in the “polynomial”, the number of errors —
in the "errors” andenter the number of generated se-
quences in the field “sequence” wherein the errors

will be simulated. Next clicking “generate” to gener-
ate a sequence or enter the own sequence.

At the beginning the program generates a se-
quence window of errors as shown in fig. 9

As seen from the window below (fig.10) the re-
sults of the method for detecting the ability of units
of account and for the account of logical transitions
can also been shown.
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Figure 10. The results window

This procedure has following steps:

1. Input of data;

2. Backward of polynomial array;

3. Transition of sequence and polynomial into
an array;

4. Sending polynomial array into the function
that shifts its keys to one position so that it starts
from 1;

5. Defining the maximum length of the sequence
and polynomial;

6. Creating the empty array with values 0, the
length of which corresponds to the maximum term
of the polynomial;

7. Slicing in the polynomial array all values equal
to zero, without changing the order of the keys;

8. Sending an array of sequences into the func-
tion that retrieves an empty array of the values of the
keys that are available in an array of truncated poly-
nomial that sends a modulo-2 adder register only

those values that have a feedback. Then inside that
function the special function is called which gener-
ates additives on modulo-2 of sequence values from
the register cells (empty array and the array of the
sequence);

9. Further on the value of the function is stored in
a variable and register shifts in such a way that the
resulting value of the function becomes the first el-
ement (by key) in an empty array using the array
sorting ascending and then cut off the last element
of the array.

Based on the simulations conducted within this re-
search it can be concluded that the detection abilities
of multi-channel and single-channel SA are identical.

Conclusion

Analysis of the characteristics of existing control
and diagnostics methods showed that practically the
only for use in the operating conditions is the meth-
ods and means of signature analysis.
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Diagnostic of digital devices with n-outputs by
single-channel signature analyzer (SA) increases
by n the time required for diagnosis of device. Us-
ing the ISA the diagnosis time can be reduced by n,
where n is the number of inputs of the analyzer.

The modeling algorithm is developed that allows
to realize the diagnostic process of multi output digi-
tal devices based on the developed simulation model
of MSA. The MSA simulation model is developed
for the number of inputs of 4, 8 and 16.
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Abstract: The clinical and psychological woman status with a history of undeveloped pregnancy is
assessed. In women with a single undeveloped pregnancy in the anamnesis, the most important tasks
of obstetrician-gynecologists are the need to apply differentiated approaches to methods of correction
of psychoemotional disorders, effective complex therapy in the pre-medication period, observation
and timely correction of the condition in the process of pregnancy if necessary.
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TeuyeHne 6epeMeHHOCTH Y XXEHLLMH C Hepa3BUuBaloL,enca
0epeMeHHOCTbIO B aHaMHe3e Ha pOHe KOMMJIEKCHOM
nperpaBnaapHoOn noAroToBKu

AnnoTanms: B paboTe orjeHeH KAMHUKO-TICHXOAOTHYECKUF CTATyC )KEHIIUH C Hepa3BHBAIOIIeHCs
bepeMeHHOCTBIO B aHAMHe3e. Y XKeHIIUH C OAHON Hepa3BUBAIOIIENCs 6epeMeHHOCTH B aHAMHe3e,
HanboAee BOXXHBIMH 3aAAYaMH AKYLIEPOB-THHEKOAOTOB SIBASIIOTCSI HEOOXOAMMOCTD IPHMEHEHMs
A depeHITMPOBAHHBIX TOAXOAOB K METOAAM KOPPEKIMH IICUXO9MOIIMOHAABHBIX HApYIIeHUH,
npoBepeHUe 9)PeKTUBHOM KOMIIAEKCHOM TePalry B IIPerPaBHAAPHBII IIEPHOA, HAOAIOAEHHUE U TIPH
He0oOXOAUMOCTH CBOeBpeMeHHasl KOPPeKIIUs COCTOSTHHUS B IIPOIiecce HACTYIIHBIIE! OepeMeHHOCTH.

KaroueBbIe cAOBa: Hepa3BUBAOIIASCS OepeMEeHHOCTDIO, IPerpaBUAAPHAS TOATOTOBKA, KAUHHUKO-
IICUXOAOTHYECKHUH CTATyC XKEeHIUH.
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B coBpemenHOM 3ApaBOOXpaHEHMHU K IPHOPH-
TETHBIM HAaIIPaBAEHISIM OTHOCST BOIIPOCHI OXPaHbI
3AOpOBbsI MaTepu U pebenka. Ceityac Bo BceM Mupe
IIPOBOASITCSL IIHPOKOMACIITAOHbIE MCCAEAOBAHMS,
HalpaBA€HHbIe Ha HU3ydeHHe IPUYUH HapYIIeHH
PempOAYKTHBHOM QYHKIIHU YeAOBeKa U Pa3paboTKy
METOAOB, BOCCTaHABAMBAIOMUX GePTUABHOCTb.

Ha ypoBeHp poxpaeMOCTH, NepHHATAAbHOM
U paHHeH AeTCKOM CMEePTHOCTH BAUSET HeBBbIHA-
IIMBaHHe OepeMeHHOCTH. OTa IATOAOTHUSI HeceT
¥ IICHXO3MOITMOHAABHOE ACIIEKT, B CBSA3U C TEM, YTO
bepeMeHHOCTD, KOTOPasi He COCTOSIAAC, CTAHOBHUTCS
TSDKEAOM ICUXMYecKoi TpaBMoi. Yacrora HepasBu-
TOI OepeMeHHOCTH CPEAH CAydaeB CaMOIIPOU3BOAb-
HbIX BHIKUABIIIEH HA PAHHUX CPOKAX IIOCACAHHE TOADI
BhIpocaa ¢ 10 A0 45% [4; 7].

Ha cocrosHne penpoAyKTUBHOTO 3AOPOBbs
OOABIIOE BAUSHHE OKa3bIBAIOT IICUXMYECKHME M COMa-
THYeCKHe 3200AeBaHNL. 3a IOCAEAHE TOABI BHIPOCAU
3a60A€BaeMOCTb U PaCIpPOCTPAHEHHOCTb XPOHUYe-
CKHUX 3260AeBaHMUIL, 60AE3HEN CHCTEMbI KPOBOOOPa-
IeHNs], HEPBHOW CHCTEMBI, MOYEIIOAOBBIX OPTaHOB.

YcTaHOBAEHO, YTO PUCK IOTepU bepeMeHHOCTH I10-
CAe IIepPBOT'0 BHIKMABIIIA cocTaBAsieT 13—17%, 4ro coot-
BETCTBYeT YaCTOTE CIIOPAANYECKOTO BHIKHABIIIIA B ITOITY-
ASIIIIHY, TOTAQ KaK ITOCAE ABYX IIPEABIAYTIX IPEePbIBAHHI
]PHCK IOTepH XKeAAHHO¥ bepeMeHHOCTH BO3pacTaer 0o-
Aee 9eM B 2 paza A0 36—-38%. MHorHe nccaepoBaTeAn
CBA3BIBAIOT 3TO C IICHXO3MOI[HOHAABHBIM (pOHOM >KeH-
LMHDI, TAQHUPYIOLel GepeMeHHOCTS [ S; 8].

ITeas paGoTsr

Or1eHUTD KAMHHUKO-TICHXOAOTUYECKHI CTATyC XKeH-
IIVH, TTepeHeCIIX Hepa3BUBAIOLIYIOCS OepeMeHHOCTb.

MarepHaAbI H METOABI HCCAEAOBAHHS

AAsl peleHMs TIOCTAaBAGHHOM LIEAU 32 IIEPHOA
¢ 2014 o 2016 mpoBeAeHO KAMHUKO-TICHXOAOTH-
Jyeckoe 06caepoBaHUe 47 KEHIIHH, KOTOPbIe UMEAU
B aHAMHe3e OAHY U 60Aee GepeMeHHOCTell, KOTOpbIe
He Pa3BUBAAKCD, HAM AHTEHATAABHYIO THOEAb IIAOAQ
B Pa3AHYHBIE CPOKHU TeCTAIUH, KOTOpbIe OBIAU pas-
AeAeHbI Ha TIOAr py bl FlccaeAOBaHMS IIP OBOAHAYICH
Ha 6aze poppoma N© 2 . Opecchr

HccaepoBannss mpoBOAMAKCH B | (6-12 mep.), I
(12-22 nea.), 111 (23-36 Hea.) TPEMeCTpPaX recTaluH.

[Toarpymmy “A” — cocTaBuAY 24 HMaIMeHTKH, KO-
TOPBIM IIPOBOAUAOCH OOCAEAOBAHMHeE U IIPerpaBUAAP-
Hasi IOAIOTOBKA B ITPEKOHIIeNI[UAAbHUH IIEPHOA.

[Toarpynmy “B” — BraroueHsI 23 6epeMeHHbIe,
KOTOPbIe He IIPOIIAH ITPerPaBUAAPHYIO IIOATOTOBKY.

I'pynmy xonTpoAs coctaBuan 30 >xeHIMH ¢ Gu-
3HOAOTHYECKUM TeUYeHHeM OepeMeHHOCTH U POAOB
(koHTpOABHA).

BceM manpeHTKaM, IOMHUMO CTaHAQPTHOTO 00-
I[eKANHUYECKOTO, AKYIIEePCKOTO U AAbOpPaTOpHOTro
06CAeAOBAHIIS, IIPOBOAUAOCH IIOAYCTPYKTYPUPOBAH-
HO€ MHTEepPBbIOMPOBAHHE U ICUXOAHMATHOCTHIECKOe
TeCTHPOBaHHUe, OIleHUBAIOI]ee SMOIIMOHAAbHbIE, HH-
AMBHAYaAbHO-TUIIOAOTUYECKHE M AAANTAI[MOHHBIE
0COOEHHOCTH AUYHOCTH.

AAs OlleHKH ypOBHS HEPBHO-TICUXHYECKOTO Ha-
npsoxennst (HITH) npumensian metopuxy T. A. Hewm-
YUHA (30 Pa3AMYHBIX HPI/IBHaKOB). ITpu moacuere pe-
3YABTATOB UCXOAUAM U3 CACAYIOIIUX KAACCUPUKALIUIL:
pu cymMme 6aar0B oT 30 A0 SO — Aerkasi cTereHb Bbl-
paxennoctu yposusa HITH; ot 51 Ao 70 — cpeanss
1 ot 71 A0 90 6aaroB — BeicoKast [ 3].

Aas usmepenus yposreit curyarusnoit (CT)
M AUYHOCTHO! TpeBoxkHocTH (AT) ncrnoap3oBasu
meTopuky Crimabeprepa — Xannna [1].

OreHKa THUIIOB OTHOLIEHWS K OepeMeHHOCTH
(TOB) mpoBoauAach MO pe3yAbTaTaM O06CAEAO-
BaHHMS METOAMKU MOAMQUIIMPOBAHHOIO BapHaH-
Ta AmaHOTO ompochuka (AOBU), uto mossoaser
AMarHOCTHpOBaTh 12 pasanynbix Bapuantos TOD,
COCTaBASIIOIME HAaUOOAEE aAANITUBHBIE OAOKU AWY-
HOCTH (FaPMOHMYHBIN, 3PTOMATUYHbIi, AHO30THO3-
THYHbIIL), TUTIbI PearupOBAHKS C HHTPATICHXUIECKOT
(TpeBo>Kan71, WUITOXOHAPHYHBIN, HEBPACTEHUYHbIL,
MeAAHXOAMYHbIH, ATATHYHbII) U HHTEPIICHXUYeCKOi
HAIPaBACHHOCTbIO (CEHCUTHUBHBIN, STOLIeHTPUYHBI,
IIaPAHOSAbHBIMN, AHC(])opI/IquIﬁ) [6].

AMYHOCTHBIE OCOOEHHOCTH MAIfUEHTOK W3-
Y4aAUCh  C
AUYIHOTO

IIOMOIIBIO MHOI‘OHPO(l)I/IAbHOI'O

ompocunka (MMPI) Munnecorsi,
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apsanrruposanoro A. H. Cobuuk u coasr., copepxa-
mux 10 OCHOBHBIX IIKAA: CBEPXKOHTPOAD, IECCHMH-
CTHUYeCKasl, SMOLMOHAABHASI AAOMABPHOCTD, UMITYAD-
CHBHOCTbD, ’KeHCTBEHHOCTb-MY>XeCTBO, PUTHAHOCTD,
TPEBOXXHOCTD, MHAUBHAYAAUCTUIHOCTD, OITHUMH-
CTHYHOCTB, HHTpoBepcust. Kpome Toro, cymecTByioT
3 ouenounbix mkaast: L (axu), F (socToBeprOCTH),
D (Koppexuml) [1;2].

Pe3yAbTaThI HCCAEAOBAHHS H 00CY’KACHHE

AHaAM3 TO3BOAVIA BBIACAUTD (I/I3 47 o6caepOBaH-
HBIX) 2 IOATPYIIIIbI KeHIIHH, KOTOPbIe XapaKTepU3y-
IOTCS Pa3AMYHBIM YPOBHEM 3MOIIOHAABHBIX HapPy-
IIeHUH ¥ B3aUMOCBSI3aHHBIX AUYHOCHBIX CTPYKTYP:

— noarpynna «A» (24-51,1%) nanueHTKH, KO-
TOPBIM IIPOBOAUAOCH OOCAEAOBAHME U IIperpaBUAAP-
Hasi IOATOTOBKA B IIPEKOHIENIIMOHHOM IIepPUOAE —
C HU3KMMH HapyUIeHUSIMH IICHXO9MOIIMOHAABHOTO
cocrosius (HUBKHIL ypOBEeHb HEPBHO-TICUXMYECKOTO
HAIPsDKEeHHS, CPEAHHI ypPOBEHb PeaKTUBHOM U AMY-
HOCTHOH TPEBOXXHOCTH.

— noarpymma «Bb>» (23-48,9%) 6epementbie, KO-
TOpBIe He IPOIIAY NPEerpaBUAAPHAS IIOATOTOBKY —
C BBICOKUMH HAapyIIeHUSIMHU IICHXO3MOIIMOHAABHOTO
cocrosiHus (yMepeHHO BhIPaKeHHBIN ypOBEHb HEPB-
HO-TICHXHYECKOTO HAITPsDKEHUS, BBICOKAsl PeaKTHB-
Has ¥ AUMHOCTHAS TPEBOXKHOCTD ).

Ilpu aHaAm3e HpPEABIAYIIUX PeNpOAYKTUBHBIX
IOTepb B OCHOBHOH IPYIIIIe >KEHIIUH BBIIBACHO,
4TO OAHY HepaspuBaromyiocs Gepementocts (HB)
B anamue3e uMeAn 100% >xenmun, ABe Hb — 12,8%,
Tpu u 60aee HB — 0,94% manuenrox. Hepassusato-
1as1cst 6epeMeHHOCTD B aHaMHe3e IIPOH301IIAQ Y JKeH-
muH npu nepBoit 6epemennoctuy 11 (23,4%) — mpu
BrOpoit, B 7 (14,9%) — npuTperneit, y S (10,6%) npu
naToit u 6oaee — B2 (4,3%) manuenTok. M3 mux y 38
(80,8%) npepbiBanus 6epementocru o turry HB
npousonio B I rpumecrpe, y 8 (17,2%) — Bo Il Tpu-
MeCTpe, aHTeHaTaAbHasI ruOeAb maopa B 11T Tpume-
cTpe ormeuena y 1 (2%) mauuenTku.

Y 00cAeAOBaHHBIX >KEHINUH BbISIBAEHA BBICO-
Kas 4actoTa 6ecraopus 6 (12,7%) B ocHOBHO# U 2
(6,7%) B KOHTPOABHOII IPYTIIIE, CAMOMPOM3BOABHbIX

BBIKHADIIIEH (IO IPyTITaM COOTBETCTBEHHO B OCHOB-
ot 30 (63,8%) u B konTpoAbHOiIL — 2 (67%)), mpe-
XAEBPEMEHHBIX POAOB (COOTBETCTBEHHO B OCHOBHOI
4 (17,4%) u 2 (8,3%) B koHTpOADBHOI1). O6pamaer
Ha ce0s BHMMaHHe M 4acTOTa APTHQPHUIIMAABHBIX
abopTos B anamHese (coorercTBenHO — 29 (61,7%)
1 16 (53,3%) ). 113 ruHEKOAOTMYECKHX 326 0AeBaHHIT
B OCHOBHOJI IPYIIIle OTMEYAAOCh TpeobAaAAHIEe BOC-
IIAAUTEABHBIX 3200A€BAHUIT IPUAATKOB MaTKU — 24
(51,1%) u 3 (10%) B xOHTpOABHOIL. Kpome Toro,
B rpymie nanueHTok ¢ HbB 3HaunTeAbHO BbIMIE Ya-
cToTa omyxoAeit sudHUKOB — 3 (6,4%) U MHOM Teaa
matku 10 (21,3%) mpotus 3 (10%) caydae MUOMBI
TeAa MATKH B KOHTPOABHOI.

Y *eHIIVH MOATPYIIIBL « A > IPOBEAEHA IIperpa-
BHAQPHAas IIOATOTOBKA C OIIePaTUBHBIMU BMEIIATeAb-
CTBaMH, KOTOpPbIe OBIAU CBSI3aHBI IPEUMYILeCTBEHHO
C reHUTaABHOI cdepoil (BHEMaTOUHbIE HepeMeHHO-
CTH, KUCTbI M KUCTOMBI SIMYHUKOB, MUOMBI MaTKHU
¥ Ap.) TIO CPaBHEHHIO C MOATPYMoit «B>» 6e3 mpe-
IPaBUAAPHOMN ITOATOTOBKH.

Y 6epeMeHHbIX MOATpYIIIBI «b>» axymepckuit
aHaMHe3 OBIA 6OAbIIE OTATOLIeH HeBBIHAIIMBAHIEM
OepeMeHHOCTH, B TOM YHCA€ MMeeT [IPUBBIYHBII Xa-
pakrep. COraacHoO peTpOCIIeKTHBHOMY aHAAH3Y pe-
IPOAYKTHBHON QYHKIJH OepeMeHHbIX IIOATPYIIITBI
«B> wacToTa IPUBBIMHOrO HEBBIHANIMBAHUS HAOAIO-
panach —y 12 (25,5%).Y 7 (58,3%) o6caepoBanHHbIX
JKEHII[IH HeBbIHAIIMBAHUE OePEMEHHOCTH 10 TUILY
HB nabaropanocs B I rpumectpe, y 6 (85,7%) Bo 11
Tpumectpe — 1 cay4ait (14,3%).

OkcrparenuTasbhas narosorus (II'T]), npu Ha-
avann HB B aHaMHe3e, B OCHOBHO IpyTIIie OTMeYeHa
y 34 (72,3%), B xouTpOABHO# y 13 (43,3%) 06cae-
AOBaHHBIX KeHINVH. FIHp ek MOUeBbIBOASIIINX ITy-
Teit (6eccuMnTOMHas 6akTepuypHs) o6HApYKeHbI Y 4
(11,8%). Anemus 6epemeHHBIX OTMEYAAACH B 34,2%
JKEHIIVH, C Ipe0bAAAHIIeM AHEMUH ITePBOI CTEIIeHH.

MudexumonHble PpaKTOPbI, CIOCOOCTBYIOLIME
Pa3BUTHIO HepPa3BUBAIOILIENCS OepeMeHHOCTH BbI-
sBAeHsl y 35 sxenmuH (74,5%), 9HAOKpHHHBIE (ak-
Topsl — y 14 (29,8%), Tpomboduandeckue — y 15
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(31,9%), mmmynnbie Hapymenus — y 9 (19,1%), re-
nermueckue — y 8 (17,0%), coBmapenue GpakTopos
y 23 nanuenTox (48,9%).

M3ydaacst TedeHrne GepeMeHHOCTH y KEHIIUH
c HB B anamuese o moarpymnmam (“A” — 24 6epemen-
uble, “B” — 23 6epeMeHHbIe) ¥ MALIMEHTOK KOHTPOAD-
Ho#t rpynmst (n = 30) MO TpUMeECTPaM.

B I TpumecTpe B OCHOBHOI rpyIre bepeMeH-
HOCTb AOCTOBEPHO 4Yallle OCAOXKHSIAACh YTPO30i
IpepbIBaHUSL  GepeMeHHOCTH,
B oprpymme “A” —y 14 (58,3%), B noarpymnme “B” -
y 18 (78,3%) u xouTpoabHoii rpynme —y 11 (36,7%)

ITIAITUCHTOK. AOCTOBepHO Jaiie B OCHOBHOM rpymme

COOTBETCTBECHHO,

HAOAIOAQACS PAaHHUI TOKCHKO3, COOTBETCTBEHHO,
B“A” — 4 (16,7%), B “B” — 7 (30,4%) 1 B KOHTPOAD-
Hot — 4 (13,3%). [eMOCTa3MOAOTHYECKUX HAPYIIIe-
Hus y skeHIMH ¢ AQC, HacAeACTBeHHbBIE PpOPMEI
TPOMOOPHANH, HOCUTEABCTBO BOAYAHOYHOT'O aHTH-
xoaryasiuTa (BA) o6napyxenst B I pumectpe y 13
(27,7%) >keHIMH OCHOBHOM T'PYTITIBL, B KOHTPOAD-
HOM — reMOCTa3MOAOTHYECKHIX HapyIIeHU! He BbI-
SIBACHO.

B ocnosroit moarpynme “A” y 3 (12,5%) nauu-
earok uy S (21,7%) B moarpynne “B” — 6epemen-
HoCTb npepBaaach no turmy HB. B 1 (4,3%) cayuae,
U3 IIOArPyIIE ‘B’ mpou3oleA caMOIIpOU3BOAbHbII
BbIKUABIIL [To panabiM Y3, ab0pT, KOTOPBIIL He CO-
CTOSIACSI, TIO HAAMYHIO AaHIMOPHOHUY — 2 SKEeHIIUHbL

TeueHne BToporo TpuMecTpa 6epeMeHHOCTH AO-
CTOBEPHO Yallje OCAOKHIAOCH YTPO30H IIPePBIBAHILI
OepeMeHHOCTH B TOM YHCA€ MAL[EHTOK OCHOBHOM
noarpymmst “A” -y 18 (75,0%) u noarpynmst “B” -
y21(91,3%).

PaccMmaTpuBasi CTPYKTYpPy PpenpOAyKTHUBHBIX
noreps Bo Il Tpumecrpe GepeMeHHOCTH HY>KHO
KOHCTaTHUPOBaTh, YTO: CAMOIIPOU3BOABHBIN a6OpPT
npousomea y 1 (2,6%) >keHIGUHBI, TpepbIBaHUE
6epemennoctu mo turry HB — y 3 (7,9%) sxeHmum.
B III TpumecTpe 6epeMeHHOCTH MPOTpeccCupoBas
B OCHOBHOM I'pyTine y 34 >KeHIUH.

Yrposa npexpeBpeMeHHbIX popoB B 1T Tpume-
CTpe CpeAU XXEeHIIH AOCTOBEPHO Yallje HaOAIOAAAACH

cpeau xeHmuH “B” rpymnmer 78,6% 1mo cpaBHEHUIO
¢ “A” rpynmioii, cooTBeTcTBeHHO — 55,0% U rpyImmnoi
KOHTpOAS 26,7%.

BosnuxHOBeHHe AuCTpecca aopa orMedeHo y 18
(52,9%) manmenTtox ocHoBHOIt rpymmbL. [Ipexaes-
PEeMEHHAsl OTCAOMKA HOPMAABHO PaCIIOAOKEHHOM
nAaneHTs! mpousomaa y 2 (5,9%) skeHIuH OCHOB-
HOJ MOATpyIel “B’. B 0CHOBHOI IpyTIIIe IO AQHHBIM
AOTIIIAEPOMETPHU AOCTOBEPHO Yallle BCTPEYaAOCh
HapylleHHe MaTOYHO-IIAAIIEHTAPHOTO KpPOBOTO-
Ka,y— 11 (32,3%), cOOTBETCTBEHHO B IOATpyTIIIe
“A” - 11,7%, B moarpynme “B” — 20,6% u 2 (6,7%)
B KOHTpOAbHOM. ITo AaHHBIM KapAHOTOKOTpadHHU —
HayaAbHbIE IIPH3HAKU TMIIOKCUH IIAOAQ BHISIBACHBI Y 8
(23,5%) uy 2 (6,7%) B xOHTpOABHOIL 10 pesyan-
TaraM Y3 — CHHAPOM 3aA€pIKKU BHYTPUYTPOOHO-
ro pasBuUTHUs MAOAR BbisiBAeH y 7 (20,6%) B OCHOB-
HOM I'pyIIIle, COOTBETCTBEHHO B MOATpymIie “A” — 2
(5,9%), B moarpymnme “B” — S (14,7%) uy 1 (3,3%)
B KOHTPOABHOI Ipytirre. MHOTOBOAME HaOAI0AAAOCDH
y 6 (17,6%) >keHIIMH OCHOBHO PYTIIIbI: B IOATPYTI-

e “A” -2 (5,9%), B moarpynme “B” -4 (11,7%) uy 3
(10%) xorTpOABHOM rpymmbL. MaroBOAUE B OCHOB-
Ho#t rpymme —y 9 (26,4% ) 5KeHIIMH, COOTBETCTBEHHO
B moarpymnne “A” - 3 (8,8%), B noarpymme “B” - 6
(17,6%) u B xouTpoAbHO# rpymnme — 1 (3,3%). [pe-
9KAAMIICHS ATKOH CTeIIeHH AMArHOCTHPOBaHA ¥ S
(14,7%) >keHIIUH OCHOBHOI IPYTIIIBL.

CpeAr MalMeHTOK CPaBHUBAeMBIX TPYIII BbI-
SIBA€HBI 3HAUUTEABHO AYYINMe IIOKA3aTeAH TeUeHIs
OepeMeHHOCTH U POAOB Y KEHIUH OCHOBHOM ITOA-
TPYIIIBI «A>, KOTOpbIe MPOIIAK IPerpaBUAAPHYIO
HIOATOTOBKY.

B AvHaMVIKe recTaIjMOHHOTO IPOIeCca y MAIIHeHTOK
HOATPYIIIIBI <A > BBIIBAGHO AOCTOBEpHOE CHIDKEHHE
YPOBHS HEpBHO-TICHXIIECKOTO HAIPSDKEHN S, PeaKTHB-
HOM 1 ANMHOY TPEBOXKHOCTH, AOCTOBEpPHOE IIOBBIIICHHE
FAPMOHHYHOTO OTHOIIEHHS K OepeMeHHOCTH. BbIsiBae-
Ha TEHAEHITVS K CHIDKEHHIO TI0 IITKAAAM CBEPXKOHTPO-
s (1), aenpeccu (2), SMOIMOHAABHON AAGHABHOCTH
(3), mmmyabcusrocTH (4) U TpeBoxHOCTH (7)), MOBBI-
IIeHHe T10 IIKaAe XKeHCTBEHHOCTH-MY>KeCTBEHHOCTH
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(), PHUTHAHOCTBIO (6)u MHAUBUAYAAUCTHYHOCTH (8)
mo Metopuke MMPI IloAydeHHbIe AaHHBIE CBHAE-
TEABCTBOBAAU 00 yMEHBLIEHIH dMOL[IOHAABHOIO Ha-
HpsDKeHUs], 6eCIIOKOCTBA, TPEeBOKHOCTH, TIOBbIIIEHHIO
OINTHMM3MA, YBEPEHHOCTH B CBOMX CHAAX, CKAOHHOCTHU
K IIOCTPOEHHUIO TPYAHO KOPPeKTUPYeMbIX KOHIIETILIHIH,
BO3BpAllleHHble HA OOAee paHHHE CTAAMU PA3BHUTHS,
COIIPOBOXXAQETCSI TAYOOKHM 3MOLIMOHAABHBIM IIOTPY-
>KeHVeM B CBOe HOBOE COCTOSTHUE U < YXOAOM U3 peaAb-
HOT'O MHpa>.

Toraa Kak y marjueHTOK MOArpynibl «b>» orme-
JaAOCh AOCTOBEpHOE yBeAHYeHHe yPOBHs HEPBHO-
IICUXMYECKOTO HAIPsDKeHM s, PeaKTUBHOM U AUYHOH
TPEBOXXHOCTH B AMHAMUKe OepeMeHHOCTH, IIPEBbI-
masi 3HaYeHHe KOHTPOABHOU I'PYIIIBI OCOOEHHO
B III rpumecrpe recranumu. ITo Tecry AOBU ompe-
AEAEHO TOBBIIIeHHe 3HAYeHHUH 110 CEHCUTUBHOMY,
TPEBO>XHOMY M CHIDKEHHUIO FAPMOHUYHOIO THUIIOB
orHomeHus kK bepemennocru. [To meroprke MMPI
BBLABAEHBI IPOIPECCUBHO BO3PACTAOIUe TOKa3aTe-
AM TIO IIKAAQM CAMOKOHTPOAS (1), Aerpeccuu (2),
SMOIIMOHAABHON AabuapHOCTH (3), HUMITYAbCHB-
soctu (4), HHTPOBEPCUU (0), cHmKeHME MO mIKa-
Ae onrrumucTHaHOCTH (9) C yBeAYeHHeM CPOKOB
bepemennocTu. [IpepcTaBAeHHBIE pe3yABTATHI OT-
PaXaAu YCHAGHHE COCTOSIHHS 3MOIIMOHAABHOTO
AuckoM$OpTa, HEPBHO-IICUXUYECKOTO HAIpsiKe-
HUS, YTO IIOCTOSIHHO OIYIIAeTCs, Pa3APaKUTEAD-
HOCTH, YyBCTBA CAAOOCTH U allaTh¥, B OTCYTCTBUU

OCO3HAHHMS U IPUHATUSA 6epeMeHHOCTH, HECMOTPA
Ha YBEAMYEHME €€ CPOKOB, HEAOBEPUYMBOCTBIO OT-
HOCHUTEABHO A€HICTBHM U BbICKa3bIBAHUI OKPYXKal0-
IMX, HIIOXOHAPHH, ACTEHUH, YTO XapaKT€PHO MPHU
TPYAHOCTH COLIMAABHOM aAANTALIMH XPOHUYECKOTO
XapakTepa.

IIpoBeaeHHBII aHAAM3 ITOKA3aA, YTO YACTOTA AKYy-
mepckoii maTororuu y 6epemennsix ¢ Hb B anamue-
3e MPsAMO IPOMOPLHMOHAABHA YBEAUYEHHIO HEPBHO-
IICUXUY€CKOI'O HAIIPSDKEHM S, AMMHOM TPEBOXXHOCTH,
IIeCCUMHMCTHYIECKOM OLIEHKOM IEePCIIEKTUBDL, HEBPa-
CTEHHUYHOCTBIO.

Wsyuyenne ocobeHHOCTEN TeveHMs, pesyAbTa-
TOB ITOCAeAyIomuX GepeMeHHOCTel y xxeHmuH ¢ HB
B aHaMHe3€ II0KA3aA0 B3aMMOCBS3b MEXAY Pa3BUTHU-
€M aKyIIepPCKOM IIATOAOTHH U CTETIEHbIO HaPYILIEHHI
IICMXO3MOIIMOHAABHOM CPephl B AMHAMUKE TeCTalU-
OHHOTO IIPOLIECCA, TAE DU HU3KOM CTEIIEHN 4aCTOTa
U CIIEKTP OCAOXKHEHHUH ObIAU AOCTOBEPHO BBIIIE, YEM
IIPU €€ BHICOKUX CTEIIEHSX.

Taxum o6pa30M, MBI CYUTAEM, UTO AdXKe ITOCAe
OAHOI1 Hepa3BHUBAIOLIENCsl bepeMeHHOCTH, Haubo-
Aee BOKHBIMU 33aAAYaMM AKYLIEPOB-TUHEKOAOTOB
SIBASIIOTCSI: HEOOXOAUMOCTD IIpHMeHeHHs A depeH-
LIUPOBaHHbBIX IIOAXOAOB K METOAAM KOPPEKIUU IICH-
XO3MOIIMOHAABHBIX HAPYLIeHUH, IpoBeAeHue 9 Pek-
TUBHON KOMIIA€KCHOM TepaIluu B IIPerpaBUAAPHbIN
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Abstract: The article suggests a method for determining the natural regime of a gas condensate

deposit by the nature of the change in the properties of the produced condensate.
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CBOWCTB A00bIBA€MOro KOHAeHcara

AHHOTaIII/Lﬂ: B cTatpe IIPEAAOIKEH crocob6 OIIPEAECACHNS IIPUPOAHOI'O PEXXKHMMA F&SOKOHAGHC&THOfI

3aAEXKH I10 XapaKTePy N3MEHEHH CBOIICTB AO6bIBaeMOI‘O KOHAECHCaTa.

KaroueBbIe cAOBa: IIPUPOAHDII PEXXUM, PEKOMOMHUPOBaHHAS IIPOO3, TAOTHOCTb KOHAEHCATA, 3aMePBL

3HaHMe pexkiMa HepTEra30HOCHOTO [IAACTA HeOO-
XOAUMO AAS IIPOEKTHPOBAHKSA PALIMOHAABHOM CHCTEMbI
paspaboTku 1 3¢ PEeKTUBHOTO HCIIOAb3OBAHIIS ITAACTO-
BOM 9HEPIHH C IIeAbI0 MAKCUMAABHOTO U3BAeUYeHHs Hed-
TH, XUAKHX U Ta3000Pa3HbIX YTAEBOAOPOAOB U3 HEAD.
IToaTomy ompepeseHMe IPUPOAHOTO PeXKUMA ra30BOM
3AAEKU FIMeeT OOABIIOe IIPAKTIYECKOe 3HAHIE.

H3yueHnio 0co6eHHOCTe IIPOSIBAEHIS TOTO UAU
HHOTO PeXHMa Pa3pabOTKH ra30BBIX MECTOPOXKAE-
HUP OCBsineHb! paboTsl. Kpuriaeckuit 0630p aTux
paboT MoxxHO HaitTU B [ 1], 40 N36aBAsleT Hac OT IIOA-
po6Horo anaausa. OTMETUM TOABKO, YTO H3BECTHBII
croco6 [2] ompepeAeHHst IPUPOAHOTO peKHUMa Ira-
30KOHAEHCATHOM 3aA€XH BKAIOYAeT B cebst oTbop
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IpO06 YyTA€BOAOPOAOB U3 CKBXKHH B HAYAABHBII U Te-
KYIIHI IEPUOABI Pa3pabOTKH 3aA€XKH, a TAKoKe Tep-
MOAMHAMHUYECKOe MOAEAHPOBAHHE IPUPOAHOTO ra-
30BOTO pPEeXHMa 3aAeKH U COIOCTaBAeHHE
paKTHIeCKNX 3HAYEHUH PHU3MYECKUX ITapaMeTpOB
YTA€BOAOPOAOB. B Texymuit mepuop paspaboTku 3a-
A€KU HCIIOAB3YETCSI MOAEABHBII CITOCOD AASI Ta30BO-
TO peXXHMa Ha TOT Ke IIePHOA. AAs 3TOro MpoObI
YIAEBOAOPOAOB, OTOOpaHHBIE U3 CKBRKUHBI B Ha-
YJaABHBII IIEPHOA PA3PabOTKU 3aA€XKH, IIOMEIAIOT
B 60M6y PVT u Boccospaior B Heil AaBaeHue Po
U TeMIepaTypy, COOTBETCTBYIOUIHE ITAACTOBBIM.
Omnpepeastior k03P PUIMEHT CKMMAEMOCTH IIOAyIeH-
HOM B 60Mbe ra30BO CUCTEMBI U CTPOSIT AUHEHHYIO
[3] saBucumocts P/Z oT HakomAeHHOTO 0T60pa rasa
ZQr AASI Ta30BOTO PeXXHMa, COeANHsIs TouKy Po /Zo
Ha OCH OPAHMHAT C TOYKOM Ha OCH aOCIIUCC, COOTBET-
CTBYIOIIeil U3BECTHOM BEANYHHE HAYaAbHbIX OaAaH-
COBBIX 3aI1aCOB rasa B ITAACTE.

3arem, B mporiecce paspaboTKU 3asiBKH OTOUpa-
0T IIPOOY IIPOAYKI[HY CKBAKIHBI U [IOCAE 3aMepa Te-
KYILEro AACTOBOTO AABAEHHS BOCCO3AAIOT B GoMbe
PVT naacToBbie ycAOBHS Ha AQHHBIII MOMEHT Bpe-
MeHH. AAs TOAyYeHHUsI B 60MOe ra30BOM CHCTEMBI
ompeAeAsioT BeandrHy Z. IToaydeHHy0 Takum o6pa-
30M BeanunHy P/Z ¢ yaeTOM HaKOIIAGHHOTO 0T6Opa
rasza U3 3aA€XKH Ha Ty 5Ke AATy CPaBHUBAIOT C TaKO-
BOM IIpY Fa30BOM PeXXHUMe, T. €. HAHOCAT ee Ha paHee
IIOCTPOEHHYIO 3aBUCUMOCTb. Ecau mpu aTom dak-
THYecKasi BeAndnHa P/Z oKxa3bIBaeTCs BBILIE IIPEA-
CKa3aHHOM, NCXOAS U3 Fa30BOT0 PEXKHMMA AASL OAHOTO
¥ TOTO XK€ CyMMapHOT0 0T60pa ra3a, TO CYUTAIOT, YTO
B IIAACTe MMeeT MeCTO BOAOHAIIOPHBIN pexxuM. Ecan
3HaueHUsI P/Z COBIAAYT, TO PEeXXUM B [IAACTE — Ia-
30BbIi, OITMCAaHHBIE BBIIIE ONEPALIUH IIEPHOAIECKH
HOBTOPSIIOTCS C IJ€ABIO IIPEAYTIPEKACHHS CAYIaHBIX
omK60K, a TAKKe IIOTOMY, YTO AKTUBHOE BHEAPEHIEe
BOABI B 3A€Xb MHOTAQ 3aI1a3ABIBAET, A HE3HAUYNTEAD-
HOe BHEApPeHHe TPYAHO YAOBHUTD ITO 3aMepaM AaBAe-
HMS B OAHOM CKBasKHHE.

HeaocraTrkoM aToro criocoba saBAseTcs HeoOxo0-
AUMOCTb MHOTOKPATHBIX OCTAHOBOK AOOBIBAIOIIHIX

CKBOXHH AASl 3aMepa ITAACTOBOTO AABAEHHS, YTO
IIPHBOAUT K IIOTepe AOOBIUM, A B [TAACTAX C BBICOKUM
AaBA€HHEM YacTO BOOOIIe He IPEACTABASETCS BO3-
MOYKHBIM H3-332 BO3MOXKHBIX OCAOXKHEHHI.

Crporo roBopsi, 3TOT CIOCO6 IpaBOMOYEeH Ha ra-
30BBIX 3aAeXaxX. B cAydae >Ke ra30KOHAEHCATHBIX
3aAeXKel MOXeT ObITh IIPYMEHEH C TON MAU MHOU
HATSDKKOH, AHIIb HA MECTOPOXKAEHISIX C He OYeHb
BBICOKHM COAeP>KaHHeM KOHACHCATA.

ITeApto mpepAaraeMoro, yYUTHIBAIOIIETO CIIEIIH-
UKy ra30KOHAEHCATHBIX 3aAeXell, CIOco0a sIBAsIeT-
€S UCKAIOUYEHME HEOOXOAMMBIX OCTAHOBOK CKBAYKMH
AASL IPOBEAEHHS HCCACAOBAHHUI, 2 TOUHEe, AAS 3aMe-
POB ITAACTOBOTO AABACHHSL.

Cr1oco6 OCyIIeCTBASIETCSI CAEAYIOLIUM OOPa3OM.
13 cKBaXUHBIL, IPOOYPEHHOM HA U3YIaeMYIO 3aA€XKb,
B HAYAABHBII [IEPUOA Pa3paboTKu oTOUpatoT Ipoby
yraeBopopopoB. B 6ombe PVT BoccosparoT usBect-
Hble ITAACTOBBIE YCAOBHS, T.€. IIPHBOASIT AABACHHE
U TEMIIEPATypPy K IIAACTOBBIM. 3aTeM OCYII[eCTBASIOT
BBIITYCK MOPLUHY ra3a U3 OOMOBI, 3aMepsioT 00beM
HIOPIMH B AOASIX OT IEPBOHAYAABHOM 3aTPY3KHU U ITAOT-
HOCTb BBIITYII}eHHOT'O KOHAGHCATa B CTAHAAQPTHBIX (at-
MoccpeprIx) YCAOBUSAX. YKa3aHHbIe OIlepaljiy IIOBTO-
PSIIOT HECKOABKO pa3 (He MeHee 4), U TTO TIOAYYEHHBIM
AQHHBIM CTPOST MOAEABHYIO 3aBUCHMOCTD IAOTHOCTH
AOOBIBAEMOTO KOHAEGHCATA OT [A300TAAIH AASI IIPHPOA-
HOT'O Ta30BOTO PEXKHMMa 3aAEKH.

Aasee B pasAMYHBIE ITEPHOABI IKCIIAYaTAI[UH
3aAeXH OTOUpAIOT MpoOy MPOAYKLUH CKBaXKHHBI,
$UKCHPYIOT HaKOIIAEHHYIO [a300TAAYY HA MOMEHT
or6opa po6bL, 1 3aMePSIOT TAOTHOCTh KOHAEHCATA
B OTOOpAHHOM Ipobe B CTAHAAPTHBIX (aTMOC(l)ep-
HbIX) ycAoBusx. COMOCTaBHB paKTHIECKUe 3HAUCHHS
IIAOTHOCTH AOOBITOrO KOHAEHCATa C MOAEABHBIMH
AASI Ta30BOTO PeXUMa IPH OAMHAKOBBIX 3HAYEHISIX
HAKOIIAGHHOH I'a300TAAYH, U IT0 Pe3yAbTaTaM CYAST
O IMPUPOAHOM pexxnMe 3aAexu. Ecan pakTryeckue
U MOAEAbHBIE 3HAYEeHHUs COBITAAAIOT, TO PEXHM 3a-
Aexu — ra3oBbifl. Ecan QakTmyeckue 3HaueHMS
IIAOTHOCTH AOOBITOrO KOHAEHCATa OKXKYTCS OOAD-
Ile MOAEABHBIX — PEXUM BOAOHAIIOPHBIA. AaHHOe
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HCCAEAOBAHHE TIEPUOAUYECKH ITOBTOPSIETCS B IIPO-
Iecce paspabOTKU 3aA€XKU AO MOMEHTA QUKCAI[UN
BOAOHAIIOPHOTO PeXHMa.

AASI AOKa3aTeAbCTBA IIPAKTUYECKON OCYIIIeCTBHU-
MOCTH U AOCTOBEPHOCTHU IIPEAAATraeMOro crocoba
OBIA OIIpeAeAeH IPUPOAHBIL pexxuM VI ropusonTa
ra30KOHAEHCATHOTO MeCTOpoxkAeH!s baxap, HagaAs-
HbI€e 3aachl KOTOPOTO OBIAU M3BECTHBI U COCTABASI-
Au 7425 man. M raza u 1082 Thic.T KOHAeHCaTa [4].
AAst 9TOrO B CKB.3, IPOOYPEHHOI Ha 9Ty 3aA€XKb, B
HAYAABHBII ITEPHOA €€ Pa3pabOTKH TAyOHMHHBIM Ma-
HoMeTpoM tura MI'TH-630M o cooTBeTcTBYyromeit
MeToAMKe [ S ] 6BIAO M3MEPEHO IIAACTOBOE AABACHHE,
cocrasusiree 39,6 MITa. C nomompio ray6uHHO-

ro repmomerpa TI'H-I 6p1aa 3amepena maacToBast
Temneparypa, cocraBusmas 85,4°C. M3 mpoaykiuu
CKBOXXHHBI Ob1A2 OTOOpaHa IP06a YTAEBOAOPOAR, U B
6ombe PVT cocraBaeHa peKOMOMHUPOBAHHASI IIPO-
0a, COOTBETCTBYIOMIAS 3aMePEHHbIM IIAACTOBBIM yC-
AOBHAM. 3aTteM u3 60M6b1 PVT nocaepoBaTeAbHBIMU
IOPLUSIMU OTOUPAAACH IIPOAYKIIHS, H B CTAHAAPTHBIX
(aTMoccl)epme) YCAOBHSIX 3aMepsiAach MAOTHOCTD
KOHAEHCATA B KOKAOM U3 ITOPIIUH. O6BbeMbl KaXKAOI
U3 OTOOPAHHBIX MOPLIUIT IPOAYKLIUK B A0 COAIOTHBIX
BEAMYMHAX U B IIPOLIEHTAaX OT IePBOHAYAABHOTO 00'B-
eMa Ipo6bI B boMbe (rasooTpaun) u COOTBETCTBYIO-
Ie KaXKAOM IOPITMH AOTHOCTH KOHAEHCATa CBeAe-
HbI B Ta0AuLy 1.

Tabnunua 1. — PesynbTaTbl MOAESbHbIX 9KCNEPUMEHTOB MO pa3paboTke Ha ra30BOM
pexume ra3okoHaeHcaTHOM 3anexu VI ropnsoHTa mectopoxaeHuns baxap

O6penrasa, omymen- |, oo | 940 | 1350 | 1800 | 225 | 27,0 | 31,50
HOro u3 6om6p1, M3 - 10

TasooTaaua,% 100 | 200 | 300 | 400 | s00 | 600 | 700
TIa

OTHOCID KOHACHCS | 7945 | 7887 | 7837 | 7783 | 7735 | 7693 | 7668
P Kr/M

ITo pAaHHBIM, IPUBEAEHHBIM B Tabaure 1, 6biaa
IOCTPOeHA 3aBUCHMOCTD IIAOTHOCTH AOOBIBAEMOTO
KOHAEHCAaTa OT ra300TAAYM AASl MOAEABHOTO Ta3o-
BOro pexxuma 3aresxu (kpusas 1 Ha puc. 1). 3arem
U3 CKBOXUHBI 3M. baxap Ha pasAudHbIe AaThI OTOHpa-

AVICh TIPOOBI ITPOAYKIJHH, M OIIPEAEASIAACH TAOTHOCTb
KOHAEHCATa B KaXXAOM po6e B CTAHAAPTHBIX (aTMOC-
depHbix) ycaosusax. Ha Te e AQThI UKCHPOBAAACD
HAKOIIAeHHAsI AOOBIYA ra3a U ra300TAa4a. Pe3yAbraTn!
3aMepOB IIPHBEAEHBI B TabAuIle 2.
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PucyHok 1. OnpepneneHne npmpogHoro pexmma VI ropnaoHTa mectopoxaeHus baxap:
1 — MOAeNbHble 3HAYEHUS MIOTHOCTM KOHAEHCATa; 2 — pakTUYeckme 3Ha4YeHns MI0THOCTU KOHAEHcaTa
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Tabnuua 2. — PakTnyeckme nokasarenm pa3paboTkn ra30KOHAEHCATHOM
3anexun VI ropndoHTa mectopoxaeHus baxap

Hakxomaennas po0-

6p1ua rasa us 3ase- | 349,0 | 668,2 (1076,6 | 1574,1|2138,4|2561,6 | 3022,0 | 3385,8 |3749,6
SKH, MAH.M >

lazoorpaua,% 4,7 9,0 14,5 21,2 28,8 34,5 40,7 45,6 50,5

HaomHoets komACH- | g¢ o | 7950 | 792,5 | 790,0 | 787,0 | 7854 | 7843 | 782,8 | 782,0

cata, p,, Kr/m’

ITo paHHBIM TabAuIBI 2 6bIAa MOCTPOEHA (aK-
TUYECKasl 3aBUCUMOCTDb IAOTHOCTU AOOBIBAEMOIO
KOHAEHCaTa OT HAKOTIAGHHOH ra3ooTaaun (Kpusas
2 na puc. 1). U3 cpaBuenus kpusbix 1 u 2 6b1a cae-
AQH BBIBOA O BOAOHAIIOPHOM IIPHUPOAHOM PeXHMe
usydaeMoi 3aaexxu. Kak BupHO u3 puc. 1, mocae ot-
6opa 15% raza or Ha4aABHBIX 6HAAAHCOBBIX 3aI1ACOB
KpuBble paKTHIECKOH U AADOPaTOPHOI MAOTHOCTH
KOHAEHCATa CTAAHM PAacXOAMTbCs, U mmocae 25-30%
oT60pa rasa TBEpAO MOXHO OBIAO TOBOPUTD O HAAH-
UM [IP OABIDKEHHSI TAACTOBOI BOABL DTO OBIAO ITOA-
TBEP>KAEHO II0 AAHHBIM PabOTBHI CKB. 67, B IPOAYKIJHN
KOTOPOH IIPH Ta300TAAYE

1 . =47,3% nosBuAach BOAR.

ITo mpepsaraemMoMmy criocoby 6bia ompeseseH
U IPUPOAHBIA peskxuM VII ropusoHTa ra3okoHAEeH-
CaTHOTO MecTopoxAeHusa byasa-mope. Aas aroro
U3 IPOAYKIIMU CKBOXXUHBI 31 6p1aa 0TOOpaHa mpo-
6a yraeBopopopoB, u B 6ombe PVT cocraBaeHa
pekoMOMHHMpOBaHHAsT IPo6a, COOTBETCTBYIOINASI
IIAACTOBBIM YCAOBISIM. 3aTeM 13 60M661 PV'T mocae-
AOBATEABHBIMHU TIOPLIMSIMU OTOUPAAACH TIPOAYKIIHS,
M B CTaHAAPTHBIX (aTMOCPEpPHBIX) YCAOBHUSIX 3aMe-
PSIAACH TIAOTHOCTD KOHAEHCATA B KAXKAOM U3 IIOPLIHIL.
3areM ObIAa TOCTPOEHA 3aBUCHMOCTb IIAOTHOCTH AO-
ObIBaEMOTO KOHAEHCATa OT HAKOIIACHHOM Ia300TAAYU
AASL MOAEABHOTO Ta30BOTO PeKUMa 3aAexH (Kpupas
1 Ha puc. 2).
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PucyHok 2. OnpegeneHue npmpoaHoro pexmnma paspabotkm VIl ropusoHTa
MecTopoxaeHus bynna-mope: 1 — MmogenbHble 3Ha4eHUs NNOTHOCTU
KOHOeHcaTa; 2 — pakTU4eckme 3Ha4yeHns NNOTHOCTM KOHOeHcaTa
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3areM U3 CKBOXKVHbI Ha Pa3AMYHbIE AATHI OTOUPA-
AUCB ITPOOBI TPOAYKIIUH, X OIIPEAEASIAACh TAOTHOCTb
KOHAEHCATa B KAKAOH Ipobe B CTaHAAPTHBIX (armoc-
cl)epme) ycaoBuax. Ha Te sxe AaTbl PUKCHPOBAAKCDH
HaKOIIAEHHAas AOOBIYA ra3a U ra3o00TAAYA.

IToTom 6blAa mOCTpoeHa ¢aKTHUUECKasl 3aBHU-
CHMOCTb TIAOTHOCTH AOOBIBAEMOrO KOHAEHCaTa
OT HAaKOMAEHHOM Ia300TAAYM (KPI/IBaH 2 Ha puc. 2).
W3 cpaBHeHMs KpuBbIX 1 1 2 3HaUYeHHS IMAOTHOCTHU
KOHAEHCaTa, AobbpBaeMoro u3 3aaexu VII ropuson-
Ta MeCTOpOXXAeHUs Byasa-Mope, mpu 0AMHAKOBBIX
3HAYeHMAIX Ta300TAQYM ITPAKTHYECKH COBIIAAAIOT
C MOAEABHBIMHU 3HAYEHHUSMH AASI TA30BOTO PeXXHMa.
Ha aToM 0cHOBaHMH OBIA CAEAQH BBIBOA O Fa30BOM
IIPUPOAHOM peXXHMe U3ydaeMOoH 3aAeXXH. 1'a3oBbIit

pesxuMm 3aaexxu VII ropusonTa Mectopoxaenus bya-
Aa-MOpe TIOATBEP>KAEH B AAAbHEHIIeM OTCYTCTBHEM
BOABI B IIPOAYKITHH CKBAXKHH, PACIIOAOXKEHHBIX AQKe
OAM3KO K IPAHHUIIE 3aAEXKHL.

ITo cpaBHeHHMIO C CymecTByromuM [2], mpea-
AOXEeHHBIH c11ocob [6] mo3Boana IIPaBHABHO OIIpe-
AEAHTD IPUPOAHBIN PEXXUM HU3y4aeMON 3aAEKH 6e3
MHOTOYHCACHHBIX OCTAHOBOK AASI 3aMEPOB TeKYyIIle-
IO MAACTOBOTO AABA€HUsA, KOTOpble A0 1982 ropa
Ha AQHHOM MECTOPOXXAEHHH He IIPOHM3BOAUAUCE.
OKOHOMUYECKH 3P PeKT OT MPUMEHEHUS IIPEAAO-
’KEHHOTO CII0CO0a CKAQABIBAETCS U3 CTOUMOCTH Pa-
60T 110 3aMepaM IIAACTOBOT'O AABAE€HHUS X CTOUMOCTH
ra30KOHAEHCATHOM CMeCH, KOTOpast He 6b1Aa AOObITA

3a BpeMs: IIPOBEACHU 9TUX 3aMEPOB.
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Comprehensive quality assessment
composition functional flour products

Abstract: On the basis of the methods of theoretical qualimetry, a comprehensive assessment of
the quality of new immuno-stimulating drinks “Immuno Plus”, “Glotok zdorovya” and “Zdorovchko”
was conducted. A hierarchical structure of properties of finished products is presented, including
organoleptic and physicochemical indicators, as well as indicators of food and biological value. It is
shown that the improvement in consistency, uniformity and persistence of beverages is due to the
presence of glutin, which acts as a hydrocoloid, namely, by these indicators, consumers determine
the quality of the drink. The data of vitamin and mineral composition of immunostimulating drinks
are presented, as well as the content of essential amino acids in them.

The calculations of the competitiveness of beverages of increased nutritional and biological value
according to the modeling technique are presented. It is established that the developed immunos-
timulating beverages will be competitive in the consumer market of Ukraine due to the improvement
of organoleptic parameters, the increase in the content of dietary fiber, vitamins and minerals in them,
as well as the availability of preventive properties.

Keywords: complex quality evaluation, immunostimulating drink, quality indicators, preventive
product, competitiveness.
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KomMmnnexkcHas oueHKka Ka4yecTBa HOBbIX
MMMYHOCTUMYJINPYIOLLUUNX HANMUNTKOB

AnnoTanus: Ha ocHOBe MeTOAOB TeOpeTHIeCKO KBAAMMETPUH ITPOBEACHA KOMITAEKCHASI OI]eHKA
Ka4eCTBA HOBBIX BHAOB IMMYHOCTUMYAHPYIOIIUX HAIIUTKOB «IMMYHO MmAI0C >, «TAOTOK 3AOpOBBSI>»
1 «3p0poBsuko>. [IpeacTaBAeHa MepapxuyecKasi CTPYKTypa CBOMCTB FOTOBOM IIPOAYKIHH, BKAIOYA-
IOII}ast OPraHOAENTHIECKHe U PUMKO-XUMHUYECKHUe TOKA3ATEAH, A TAKKe IIOKA3ATEAN ITHINeBOI 1 6110-
AOTHYeCKO# IfeHHOCTH. IToKa3aHo, 4TO yAydIIeHe KOHCUCTEHIUH, OAHOPOAHOCTH M CTOMKOCTH Ha-
IIUTKOB OO'BSICHSIETCS] HAAMIHEM TAIOTHHA, KOTOPBIH BBICTYIIAET B KaYeCTBE TMAPOKOAOHAQ, A UMEHHO
II0 3THM ITOKA3aTEASIM IIOTPEOUTEAH OIIPEACASIOT Ka4eCTBO HaNUTKA. [IpeacTaBAeHbI AQHHbIE BUTA-
MHHHOTO { MHHEPAABHOTO COCTaBa HIMMYHOCTHMYAUPYIOLIUX HAIIUTKOB, & TAK)Ke COAEP>KAHIE B HHIX
He3aMeHHUMBIX AMHHOKHUCAOT.

ITpeAcTaBA€HDI pacyeThl KOHKYPEHTOCIIOCOOHOCTH HAIMUTKOB IIOBBIIIEHHO [THIIeBOM U OHOAOTHYe-
CKO¥ IJeHHOCTH IT0 METOAMKE MOACAHPOBAHHS. YCTAHOBAECHO, YTO Pa3paboTaHHbIe HIMMYHOCTHMYAUPY-
IOII[HIe HATIUTKH OYAYT KOHKYPEHTOCIIOCOOHBIMH Ha IOTPEOUTEABCKOM PhIHKE YKPAHHBI 32 CUET YAyIITe-
HUSI OPTaHOACTITHYECKHX TOKA3ATeAeH, [IOBbIIIEHHEM COACPYKAHFSI B HUX [TUIeBbIX BOAOKOH, BATAMUHOB

H MHHEPAADHDBIX BEITECTB, 4 TAKOKE HAAMINEM Hpoq?HAaKTPI‘IeCKHX CBOJCTB.

KaroueBbie cAOBa: KOMIIAEKCHA S OLI€HKa Ka4€CTBa, I/IMMYHOCTI/IMYAI/IPYIOH.II/II:I HAIIMTOK, ITOKa3a-

TeAM Ka4eCTBa, IPOPHAAKTUIECKHUI IIPOAYKT, KOHKYPEHTOCIIOCOOHOCTb.

ITuTaHue ABASETCS OAHUM M3 BaKHEMIHX Pak-
TOPOB, ONPEACASIONUX 3A0pOBbe HaceAeHus. B mo-
CAeAHEE ACCATUAETHE COCTOSHHUE 3AOPOBbs HaceAe-
HUS XapaKTePU3yeTCs HeraTUBHBIMU T€HACHIMAMH:
BO3POCAQ 3200A€BaEMOCTb 1 CMEPTHOCTb BCAEACTBHE
CepAEYHO-COCYAUCTBIX I OHKOAOTUYECKUX 3a00A€eBa-
HUIT, OCTPO CTOHT IIPOOAEMa HEAOCTATOYHOCTH BUTA-
MHHOB M MUKPOHYTPHEHTOB (I10pa, XeAesa, pTopa,
CeAeHa) U POCTa CBSI3aHHbIX C 9TUM HEHH(EKIMOH-
HbIX 3a00A€BaHHUIL

ITo pesyabTaTam u3y4eHus Cpoca IOTeHIIMaAb-
HBIX IIOTpebuTeAel K HAITUTKAM OBIAO YCTAHOBAEHO,
4T0 87% ONpOIIEHHBIX PECIIOHAEHTOB OTAAIOT IIPeA-
ouTeHre BbICOKOOeAKOoBbIM HaruTKaM. [ToaTomy ak-
TYaABHBIM SIBASIETCSI pa3pabOTKa U OLjeHKA Ka4eCTBa

HOBbIX IMMYHOCTUMYAMPYIOIIMX HAIIUTKOB IOBbI-
MIeHHOM MUIIeBOM U OMOAOrNYeCKOM [JeHHOCTH.
ITeabro paboTBI CTaAO IIPOBeACHHE KOMITAEKC-
HOM OILIeHKH HOBBIX BBICOKOOEAKOBBIX HAIIUTKOB
C y4eToM HanboAee BaXKHBIX MAKPO- X MUKPOHY TPH-
€HTOB, a TAK’Ke TOBAPOBEAHBIX XapaKT€PUCTHUK.
O6'bEeKTBI H METOABI HCCACAOBAHHUI
O6pexTaMu OBIAM: THAPOAM3AT KOAAATEHA, UM-
MYHOCTHMYAMPYIOIIHE HAaIIMTKH, MaKPO- U MUKpPO-
HyTpueHTHL [IpeaMeToM MccAeAOBaHMS BBICTYTIAAQ
KOMIIAEKCHAS OI}€HKa Ka4eCTBa MMMYHOCTHMYAUPY-
IOIUX HATIUTKOB.
Tuppoamsar koanarea (I['K) moayuaau me-
TOAOM MHOTOCTAAMMHOIO IEAOYHOTO THAPOAH-
3a, KaK OmucaHo B [1]. AMMHOKMCAOTHBIN COCTaB
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HAITUTKOB OIIPEAEASIAM HA aMUHOKHMCAOTHOM aHAAH-
satope Hitachi L-8900 (SInonus). MakponyTpu-
eHTBHI ompepeAsian: Oeaxn — MeTopoM Kbeabpaas,
KHUPBI — MeTOAOM COKCAETa, YTAEBOABI — METOAOM
bBepTpana; MUKpOHYTPUEHTBI OIIPEACASIAY OMMHUCH-
OHHBIM METOAOM, METOAOM aTOMHO-aACOpPOLUOH-
HOU CIIeKTPO(OTOMETPHHU, KHCAOTHBIM THAPOAH30M
TPUXAOPYKCYCHOM KMCAOTOM Ha pAIOOpHUMETpE U HO-
AOMETPHUYECKHM METOAOM. AASI OIIpeAeAeHHS MH-
KpOOMAOTHMYECKHX IIOKA3aTeAell IIPOBOAUAH ITOCEBBI
Ha HaAM4YHe OaKTepHil IPYIIIBI KAMIEYHON ITAAOUKH
(TOCT 30726-2001), 6axrepun poaa CaabMoHeA-
a1 (ACTY IDF 122 C:2003) u S. Aureus (TOCT
30347—97). AAsS MOAEAMPOBaHHS pelienTyp Ha-
IHMTKOB HCIIOAb30BAAH BKAAAKY «Ilomck pemenusi>
B MS Excel [2].

PaspaboraHa nepapxudeckasi CTpyKTypa CBOHMCTB
HAIMTKOB, KOTOPbIe HEOOXOAMMBI AASI AOCTOBEPHOM
onjenku ux kavectsa (puc. 1). OcHOBHBIMU BbIAeAE-
HO IPYIIIIbI CBONCTB GYHKIIMOHAABHOTO Ha3HAYEHILT
(cBO¥ICTBa MPOAYKIIMH KaK MIPOAYKTa), Crieludmye-
ckue (OpraHoAenTHYECKHe) CBOMCTBA U CBOMCTBA
HapexHocTu (Muxpobuosormdeckue) [3; 4]. Un-

TepBaAbl H3MEeHEeHMI 3Ha4eHUI OPTaHOAENITHYeCKHX
IoKasaTeAen Pl Ha3Ha4YaAM paBHBIM OT 0 A0 S 6aa-
A0B: 0—1 — o4yeHB mMAOXOE KauyecTBO, 1-2 — maoxoe
KauecTBO; 2—3 — cpepHee KauecTBo; 3—4 — xopouiee
KavyecTBO; 4—5 — OTAMYHOE KavyeCTBO.

Aas opMHPOBaHUSA KOMIIAEKCHOTO ITOKA3aTeAS
KauecTBa UCroAb3oBaan Gopmyast (1)- (5), B koro-
PBIX YYUTHIBAAUCH KOIPPUIIMEHTHI BECOMOCTH U OT-
HOCHUTeAbHbIE ITOKa3aTeAr kadecTBa. C yueToM Bak-
HOCTHU OTAEABHBIX ITOKa3aTeAell PpyHKIIMOHAAbHAs
3aBUCHMOCTH KOMIIAEKCHOTO ITOKa3aTeAs] KaueCcTBa
HMeeT CACAYIOIIUI BUA:

Ko:f(Mi'Ki)) (1)
rae M, — koadpPuureHT BECOMOCTH OAMHOYHBIX I10-
Ka3aTeAell, CyMMa KOTOPBIX AOAXHA OBITh PaBHOI 1;
K. — x0o$PHIeHT OLleHKH 9THX [TOKA3aTeAEH.

M, :iiMﬁ,izl,Z,S...n, (2)
N4

TAC Mi - cpeAHee apI/I(l)METI/IUIeCKoe 3HaYeHUe K03(1)-
(l)I/II_[I/IEHTa BAa>KHOCTHU i-I‘O IIOKA3aTE€AS KQ4E€CTBA; N -
YHUCAO IKCIIEPTOB; Mi}, — KO3 PUIIMEHT BaXXHOCTH i-TO
IIOKAa3aTECA4, KOTOprI/I HpeAOCTaBAeH )-M :—)KCl’IepTOM
(i=1,2,3...N).

0 ypoBeHb

KauectBo npoaykra

1 ypoBeHnn

Oprasonentudeckre, (PU3NKO-XUMHUUYECKHES TOKA3ATEIIH,
MOKA3aTENN MUILIEBOM U OUOJIOTHUECKON IIEHHOCTH

2 ypOBEHb

Bremnwmit BUa, UBET, BKYC, apOMaT, KOHCUCTEHLIHSA, TO-
MOTE€HHOCTb, MAacCOBas J0JIs YIJIEBOJOB, CYXUX BEIECTB,
OeJika, MUIIEBBIX BOJIOKOH, YHEPreTUUECKas IIEHHOCTD,
COJZICp>)KaHNE BUTAMUHOB, MUHEPAJIbHBIX BEIIECTB U HE-
3aMEHUMBIX aMUHOKHUCIIOT

3 ypoBeHb

B-xapoTuH, THaMUH, puOOQIIaBUH, HHAIMH, BUTAMUH E;
HATpWH, KajabIui, Marauii, ¢pocdop, kene3o; BaauH, H30-
JICUIMH, JICUIIUH, JIN3UH, METUOHUH, TPEOHHUH, TPUIITO-

dan

PucyHok 1. Mlepapxnyeckasi CTpyKTypa CBOMCTB rOTOBOM NPOAYKLNN

33



Section 6. Chemistry

BHEIIHHMIT BT
5 i

—

CTOHKOCTE

OTHOPOTHOCTE

KOHCHCTCHLITA

LIBET

s T IO TOK 30 0P OBEA"
s ' IMIMIY HO TUTHOC"

1! "3nopoBAUKO"
~ BKYyC

apomMaTtT

PucyHok 2. OpraHonenTtuyeckme npodunim BbIcCOkoOenkoBbix HaNnMTkoB (BBH)

AHaAU3 OPraHOAENTHYECKUX ITOKa3aTeAell Ha-
nuTKOB (pHUC. 2) CBUAETEABCTBYET O UX BBICOKUX Ka-
JyeCTBEHHBIX XapakTepucTHKax. CAeAyeT OTMETUTD,
YTO YAydllleHHe KOHCHCTEeHI[MH, OAHOPOAHOCTH
U CTOMKOCTU HAITUTKOB 00bsicHseTcs HaanureM 'K,
KOTOPBIF BBICTYIIAET B KaUeCTBe THAPOKOAOHA.

O6mas oneHka HaMUTKOB «VIMMyHO mAroC>
U «3AOPOBSIKO> II0 OPTaHOAEITHIECKHIM [IOKa3a-
TeAsIM cocTaBasieT 34,2 6aaAa, a HamuTKa «[AOTOK
3AOPOBbsI» — 34 6anaa.

B xauectBe 6asoBbix mokasareaeir (P, ) aasi pas-
AUYHBIX BUAOB HAIIUTKOB CYUTAAU T€, KOTOPbIE OT-
BEYAIOT TPeOOBAHMSIM HOPMATUBHOM AOKYMEHTAI[HH.
[Toaydenue orteHOK KauecTBa K| OTAEABHBIX CBOTCTB
OBIAO IIPOBEAEHO C HCIIOAb30BaHKEM rpadpuka GyHK-
IIMU JKeAATeAbHOCTH XapPHHITOHA AASL CBOWCTB
rpym P, P, P, [5-7].

OmpepeAenre OTHOCUTEABHBIX TTOKa3aTeAeit P,
IIPOBOAMAH IO GOpMyAe:

P
=i 3
qx B@za) [ ]
P6
= _fous 4_
9= [4]

rae P — sHaueHue i-ro MOKazareAs (i=1,2,3... n)
KayecTBa MPOAYKIIMH, KOTOpPOe OljeHuBaeTcs; P

i6as

6a30BOe 3HAYeHMUe i-T'O II0KA3ATEAS]; 11 — KOAIECTBO
OIlleHHBAaeMbIX IIOKa3aTEAEH.

3nauenwe (3) BBIOMpAA B TOM CAy4ae, ECAH I1O-
BbINIEHHE 3HAYeHHs TOKA3aTeAs] IPUBOAHAO K ITOBbI-
IIIEHUIO Ka4eCTBA IPOAYKIIUH B IIEAOM; U HA060POT,
dopmyay (4) ucOAb30BaAN, KOTAQ CHYDKEHHE [PHU-
BOAMAO K TTOBBIIIEHUIO KauecTBa (TabA. 2).

ITpoduan BUTAMMHHOTO M MHHEPAABHOTO CO-
CTaBa Pa3pabOTAHHBIX HAIMTKOB IIPEACTABACHBI
Ha puc. 3—4.

HccaepoBaHne BUTAMUHHOIO COCTaBa HAITUTKA
«HIMMYHO MAIOC> TTOKa3aA0 BBICOKOE COAEpIKaHKe
BUTaMHHOB-aHTHOKCHAAQHTOB. BBepeHmne MsakoTn
IIMITOBHUKA M 0OAHAHOBOIO IIIOpe CIIOCOOCTBY-
eT 00OraleHHIO0 HAIUTKA IHIeBBIMU BOAOKHAMU
(0,9 r/100 r). CopepskaHue XUPOB U yTAEBOAOB CO-
craBaster 0,2 1 12,02 r / 100 r COOTBETCTBEHHO.

B BuTamMmHHOM cocraBe KokTeiiasi «IAoTokx
3AOPOBBsI>»> IPe00AaAeT BUTAMHH-aHTHOKCUAAHT
C Bxoamuectse 3,4 mr/ 100 r roroBoii cmecu. Beepe-
Hye 6aHAHOBOTO IIOpe CIIOCOOCTBYeT 0OOralIeHHIo
KOKTEMAS KaK ITUII[eBBIMH BOAOKHAMU (0,5 r/100 r)
Tak u kaareM (236 mr/100 r), 94To MOKpBIBaeT Cy-
TOuYHyI0 moTpebHOCTH Ha 1,15% 1 9,44% coorBeT-
CTBEHHO.
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Tabnunua 2. — OnpeneneHne OTHOCUTENbHbIX Noka3aTenen kadectesa BBH

EAnHHIbBI
H3Mepe- IToka3areAn KauecTBa OTHOCHTeAbHbIE IOKa3aTeAH KayecTBa
HHS
Obo- |« | «Trotox «3p0po- | Obosna- | «Hmmy- «I[aoTox «3a0po-
SHater | MyHO ) SAOpO- BSTIKO YeHHe | HO IIAIOC>» | 3AOPOBBSI> BSTYKO
HUEe | IIAIOC» | BbSI»

P 4,9 4,8 4,9 KP | 0,96 0,94 0,96
P, 5,0 4,7 4,8 KP , 0,98 0,92 0,94
Banarr P . 5,0 4,9 4,9 KP ., 0,98 0,94 0,96
P, 5,0 4,9 4,9 KP , 0,98 0,94 0,96
P . 5,0 4,9 4,8 KP . 0,98 0,94 0,96
P 4,5 5,0 5,0 KP . 0,83 0,98 0,98
P 4,8 4,8 4,9 KP . 0,94 0,94 0,96
% P 12,0 14,3 4,3 KP 0,83 0,95 0,30
% P, 5,0 5,0 5,0 KP_, 0,98 0,98 0,98
P, 7,7 11,1 3,8 KP,, 0,69 0,99 0,34
r P, 0,98 0,46 0,23 KP,, 0,99 0,47 0,23
KKaA P, 77,28 104,6 68,51 KP,, 0,74 0,99 0,65
MT P, 0,19 0,02 0,04 KP, | 0,95 0,10 0,20
MT P, 0,2 0,48 0,51 KP, , 0,38 0,94 0,98
MT P, 0,26 0,5 0,54 KP, , 0,47 0,91 0,98
MT P, 0,49 1,0 1,0 KP,, ., 0,45 0,91 0,91
MT P, 0,41 1,54 0,85 KP, . 0,26 0,99 0,55
Mr P, 21,4 6,54 7,34 KP,,, 0,99 0,30 0,34
Mr P, 28,6 2,09 3,2 KP,,, 0,98 0,07 0,11
Mr P, 93 9,0 81 KP, . 0,98 0,95 0,85
Mmr P, 38,4 13,1 13,7 KP,,, 0,98 0,34 0,35
MT P, 2,3 5,0 5,2 KP,,. 0,43 0,94 0,98
Mr P, 0,88 0,72 0,07 KP, ., 0,98 0,80 0,07
Mr P,., 0,39 0,23 0,05 KP, ., 0,98 0,58 0,13
Mr P,.. 0,81 0,47 0,09 KP, .. 0,99 0,57 0,11
MT P,.. 1,7 1,42 0,08 KP,., 0,97 0,81 0,05
MT P,. 0,15 0,08 0,03 KP, ., 0,75 0,4 0,15

MT P, .. 0,59 0,43 0,06 KP,., 0,98 0,72 0,1
MT P,.. 0,12 0,03 0,01 KP a7 0,92 0,23 0,08
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Coaep:kanne, Mr/100r
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PucyHok 3. Mpodunnb cocTaBa OCHOBHLIX 3/1IEMEHTOB pa3paboTaHHbIX HAaNUTKoB (Mr/100 r)

Koxreiiap «3A0pOBSUKO> TakKe OOraT BUTAMU-  MOAOKA B KaUeCTBe OCHOBbI, HAITUTOK MOXKHO ITO3HU-
HOM-aHTHOKCHAAHTOM (BuTamuH C ), IUIeBBIMU BO- ITHOHUPOBATh KaK HU3KOKAAOPHUIHBIMH.
AOKHaMU. 32 CYeT UCIIOAB30BAHUS 00e3)KUPEHHOTO

Cogep:kanne, Mr/100r

B "I Invmry HO ToIEOC
¢¢9’ u "3n0poBAIKe”

H'"TnoToK 3mop oBRA"

PucyHok 4. Mpodunb BUTaMMHHOIO cocTaBa pa3paboTaHHbIX HanuTkoB (Mr/100 r)

B "310poRAuKo”

L5 B"TnoTok3g0poBea"

= "TIvnay HO TUTEROC

£ R
AR

PucyHok 5. CooeprkaHnst He3aMEHNUMbIX aMUHOKUCIOT B UMMYHOCTUMYMPYOLWMX HanuTkax (r/100 r)
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HcnoAb3oBaHNe COKOB IIOAOKUTEABHO BAMSET
Ha OPTaHU3M YEAOBEKa, TaK KaK OHHU SBASIOTCS HC-
TOYHHKOM BUTaMHUHOB, MAKpPO- 1 MHKPOJAEMEHTOB,
a TaloKe IHINEeBBIX BOAOKOH, KOTOPBIE IIOAOXKHUTEABHO
BAUSIIOT Ha PabOTy >KEAyAOYHO-KHUIIIEYHOIO TPAKTA,
copeprkar mHoro Buramuta C.Iloaromy 6b1A0 mc-
CAEAOBAHO O0IIiee COAEpIKAHIE YTAEBOAOB, IIUIIEBBIX
BOAOKOH, BUTAMHHOB-aHTUOKCHAAHTOB, OCHOBHBIX
MHKpPO- U MAKPOIAEMEHTOB.

HMccaepoBaHne cocTaBa He3aMEHHUMBIX aMHUHO-
KHCAOT ITOKa3aA0, 4T0O paspaboranusie BEH coaep-
5KaT BCe He3aMEeHUMbIe aMUHOKHUCAOTDI (pI/IC. 5).

AAsL oIIpeAeAeHHUs CPOKA XpaHeHUs i be3omac-
HOCTH pa3pabOTaHHbIX HAIIUTKOB OBIAU ITPOBEAECHBI

MUKPOOHOAOTHYECKHE HCCACAOBAHIS BO BpeMs Xpa-
HeHus. ITo MUKPOOHOAOTHYeCKUM ITOKA3ATeASIM Pas-
paboTaHHbIE HATUTKH COOTBETCTBYET TPeOOBAHIAM
AEICTBYIOIIEr0 CAaHUTAPHOIO 3aKOHOAATEAbCTBA
YKpauHbl U MUKPOOHOTA HAMTKOB IPAKTUYECKH
He U3MeHseTCs B TedeHHH 4 AHeil. BakTepun kummey-
HOM M2A0UKH (KOAH(OPMDI), TATOTeHHbIE MUKPOOP-
TaHU3MBI, B.T. YicAe 6akTepuu popsa CaabMOHeAA,
S. Aureus He ObIAU BBIIBAEHO He B OAHOM ObOpasie
B Ipoliecce XxpaHeHHs1. [3MeHeHHe Me30PHABHBIX
a9pOOHBIX M PAKYABTATHBHO aHAIPOOHBIX MUKPO-
oprauusmos (MA®AHM) B mpolecce XpaHeHuUS
IIPEACTaBAEHSBI B Ta0A. 1.

Tabnunua 1 — CopnepxaHne MADAHM, KOEB 11

AHHI
Hanurku
0 1 2 3 4
«HMMMmyHO maroc> 1x10! 3x 10! 10 x 102 13 x 10 23 x 103
«JA0oTOK 3A0pOBBSI> 1x10! 2 x 10! 9 x 10? 11 x 10 22 x 103
«3A0pPOBSIKO > 1x10! 1,5 x 10* 6 x 10 9 x 10 19,3 x 10°

AASL OLIeHKH FOTOBOI IIPOAYKIIUH U CIIOCOOOB ee
06pabOTKY OAB3YIOTCS [TOHSATHEM KaueCTBa KaK COBO-
KyITHOCTH BCeX KaueCTB, XapaKTePU3YIOIIIX IIPOAYK-
LIMIO MAM TEXHOAOTHYECKHUIT Iporecc. Pasnoobpasue
CII0COOOB CO3AQHNUS KYAUHAPHOI IIPOAYKIIUH MeeT
IleAeBOe Ha3HAYeHIe, BBI3bIBAeT HEOOXOAUMOCTD ee
OLIEHKU U PaH>KUPOBAHUSA C IIEAbIO BbLIBACHHS HaH-
6oaee 3¢ PeKTUBHBIX U repCrieKTHBHBIX [ 8—10].

BaxxHocTb OKa3aTeAeil B paHUIAX KAXKAOH IPYII-
IIBI M MEXKAY I'PYTIIIOBbIX [TOKa3aTeAeH AABaAH SKCIIep-
TbL. 1o MX AQHHBIM paccYMTBIBAAM KO3PPUIIMEHTDI
Ba)KHOCTHU KaXKAOTO ITOKA3aTeAs] U MEXIPYIIIOBbIE.
PaccynraB k03¢ PuUIeHTbI BECOMOCTH, IIPOBEPSIAU X
COOTBeTCTBHE YCAOBUSIM. I 10 AaHHBIM TabAMI] 2 ObIAK
paccuuTaHbl KO3 PHUIIMEHTHI BAXXHOCTH:

27:M}’l =0,2+0,1+0,2+0,1+0,2+0,1+0,1=1

i=1

3
> MP,=0,35+0,3+0,35=1

i=l1

2
> MP,=0,5+0,5=1

i=1

17
> MP, =0,06+0,06+0,05+0,06+0,05+ 0,06 +
i=1

+0,06 + 0,06+ 0,06 + 0,06 + 0,06 + 0,06 + 0,06 +
+0,06 +0,06 +0,06 +0,06 =1
AAsL cBepeHHS BOGAMHO OILIEHOK KadecTBa OT-
AEAbHBIX CBOMCTB IIPHHUMAAU AAAUTUBHYIO MOACAD
KOMITA€KCHOM OIIEHKHU B BHAE CPeAHEB3BeIIeHHbIX
apudMeTHYECKIX BeANYHH:
K,=>M K,

i=1
rAe Ml_ — K09 PUITMEHT BaXXKHOCTH i-TO IIOKA3aTeAs;
K. — OTHOCHTEABHBIH IOKa3aTeAb Ka4eCTBa.
AAs rpynIbl OpraHOAENTHYECKHMX IIOKA3aTeAeH:
KP =(MP,, -KP )+(MP,,-KP,)+(MP,  -KP )+
+(MP,,-KP,,)+(MP, -KP, )+
+(MP,,-KP )+ (MP,,-KP,.)

Aas Hanmtka «Mmmyno maroc» KP = 0,957, aas
HaruTKa «[A0TOK 3A0pOBBA>»> KP = 0,942, Ard Ha-
nurKa «3p0possako>» KP, = 0,960.

AAs rpynmbl PU3NKO-XUMHYECKHX IIOKAa3aTeAeH:

KP,=(MP,,-KP,)+(MP,,-KP,))+(MP,, -KP, )
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Aas nanutka «Mmmyno maroc>» KP = 0,826, aas
HaruTKa «[A0TOK 3p0pOBBS»> KP, = 0,973, Ard Ha-
nuTKa «3p0poBsako» KP, = 0,518.

AAs rpynmbl nokas3aTeAei MUIIeBOM IIeHHOCTH:

KP,=(MP,,-KP, )+ (MP,,-KP,,)

Aas nanurka «Hmmyno maroc» KP, = 0,865,
AASt HanmuTKa «[AOTOK 3A0pOBBSI> KP3 = 0,730, pas
HanmuTKa «3A0poBsuko> KP, = 0,440.

AAsL TpyIIIIBI TOKa3aTeAelt GOAOTMIECKO IieH-
HOCTH:

KP,=(MP, |
+(MP, ,-KP, ,)+(MP,,,-KP, ,)+(MP, .-KP, )+
+(MP,,,-KP,, )+(MP,,,-KP,,,)+(MP,,,-KP,,,)+
+(MP,,,-KP,,,)+(MP,,.-KP,,.)+(MP,,, -KP
+(MP,,,-KP,,,)+(MP,,.-KP,,,)+(MP,,,-KP,,, )+

+(MP,,;-KP,,.)+(MP,, -KP,,)+(MP,,, -KP,,,)

Aas Hanntka «Mmmyno natoc» KP,=0,799, aas
HaruTka «IAoTOK 3A0pOBBA» KP, = 0,615, Ars Ha-
nutka «3popossako» KP, = 0,401.

-KP,,)+(MP, ,-KP, )+

4.1.2 4.1.2

4.2.5 4.3.1 ) +

4.3.3 4.3.4

PacueT KOMIIAEKCHO OLIEHKHU Ka4ecTBa pa3pabdo-

TAHHBIX UMMYHOCTHMYAUPYIOIIMX HAITUTKOB:
KP, =(MP,-KP,)+(MP, -KP,)+
+(MP, -KP,)+(MP, -KP,)

IToayueHHbIE AQHHbBIE KOMIIAGKCHOM OIJ€HKH Ka-
4ecTBa Pa3pabOTAaHHBIX MUMMYHOCTHUMYAHPYIOLIHX
HAIIMTKOB IIPEACTAaBAEHSHI B Ta0A. 3.

KomMrmaekcHas orjenka kayecrsa BBH moxasaaa,
9TO paspaboTaHHbIEe HAMUTKU XapaKTEPU3YETCs 110-
BBIIIEHHOM MMUILEeBOM U OUOAOTUYECKOM IJeHHOCTBIO.
Ilpu pacyeTe mepCreKTHBHON KOHKYPEHTOCIIOCO0-
Hoctu BBH npunnmaercs Bo BHUMaHue [jeHa 1 6e3-
OITACHOCTD MPOAYKTA.

KOHKYpeHTOCIIOCOOHOCTD  PaCCUUTHIBAETCS
o popmyae:

K:B.zmi'g,— [5]
11

rae Xmg — CyMMapHBIA KOMIIACKCHBIV [IOKa3aTeAb
YPOBHSI KaueCTBa, BRIPAKEHHBI B 6aarax (m. — Ko-
9$PrIeHT BECOMOCTH U g — IIOKA3aTeAb Ka4ecTBa
i-ro CBoﬁCTBa) ; 1] — 11eHa 3a eAMHMITy IPOAYKTa; b —
0e30IaCHOCTD IIPOAYKTA.

Tabnuua 3. — KomnnekcHasa oueHka BBH

- KommAekc-
CsoiicTBa
Hamutox Hasl OIICHKa
MP .KP, MP -KP, MP -KP, MP -KP, K,
«HMmmyHO maroc» 0,25-957 0,20-0,826 0,20.0,865 0,350,799 0,86
«I’AOTOK 3A0pOBBSI> 0,25-0,942 0,20-0,973 0,20-0,730 0,35-0,615 0,79
«3A0POBSIIKO> 0,25.0,960 0,200,518 0,20-0,440 0,35-0,401 0,57

Be3zomacHOCTp MPOAYKTa IpU pacyere KOHKY-
PEHTOCIIOCOOHOCTH YYUTHIBAET HAAWYME HAU OT-
CYTCTBHE B HEM BPEAHBIX AASL OPTaHHM3Ma YEAOBEKA
nUIeBbIX A0O6aBOK. B pesyasrare Apo6b yMHOKaeTCsE
Ha 0 (TIPOAYKT He SABASIETCS KOHKYPEHTOCTIOCO6HbIM)
vau Ha 1 (POAYKT UMeeT BBICOKYI0 KOHKYPEHTOCTIO-
COGHOCTD ).

VIcrioAp30BaAM LIKAAy OLIEHKHM 32 Ka4eCTBOM

BEH [11, C. 36-38; 12, P. 96-107].

[TockoAbKy OTpeOHUTEAD B IIEPBYIO OUepeAb 00-
pamaeT BHIMaHUE HAa OpTaHOAENTHYECKHe ITOKa3a-
TEAH U TUIEBYIO IIeHHOCTD, IO3TOMY AQHHBIM KpH-
TepUSIM KOHKYPEHTOCIIOCOOHOCTH OBIAO IIPHCBOEHO
HauboAbmuil K0adPuirenT Becomoctu (TabAa. 4).
B xagecTBe 00BEKTa HCCAEAOBAHUS OBIAU BHIOPAHBI
00pasibl HOBBIX BUAOB MMMYHOCTHUMYAUPYIOIIUX
HanuTKOB «VMMyHO matoc>», «[A0TOk 3A0pOBbsI»>
U «3A0pOBSYKO>. Pe3yabTaThl pacueTa KOHKYpeH-
TOCIIOCOOHOCTH HCCAEAYEMbIX OOPa3LIOB IIPUBEAEHDI
B Tabauie 4.
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Tabnuua 4. — KOHKYpeHTOCNOCOOHOCTb pa3paboTaHHbIX UMMYHOCTUMYTMPYIOLMX HAMNNTKOB

YpoBeHb KauecTBa,
Onenka 06pasnos
6aAABI
HanmenoBaHne mokasaTeAst
pecom. 4 3 5 «Hmmyno | «IaoTox «3a0po-

IIAROC>> 3A0OPOBbsI>> BAYKO>>

OpraHOAenanecxne IIOKa3aTCAHN

Buenuunii Bup, 4 16 12 8 16 16 16
Liser 3 12 9 6 12 12 12
Bxyc 4 16 12 8 16 16 16
Apomar 3 12 9 6 12 12 12
Koncucrennmsa 3 12 9 6 12 12 12
OAHOPOAHOCTD 3 12 9 6 12 12 12
Cro#kocTh 3 12 9 6 12 12 12
Pu3NKO-XMMHYECKHE MOKA3aTEeAN
MaccoBast AOASI yTA€BOAOB, % 10 40 30 20 40 40 40
Maccosast aoast eyximx me-| o | g | g5 | g 20 20 20

wects, r/ 100 r mpoayxra
MaccoBas poas 6eaka, r/100T 10 40 30 20 40 40 40

IToka3aTreAn nHIEBO e HHOCTH

MaccoBas AOAS IHUIIEBBIX BO-

9 36 27 18 36 36 36
AOKOH, T
OHepreTuyeckass IL€HHOCTb, 10 40 30 20 40 40 30
KKaA
IIpoduaaxruyeckue cBONCTBA 8 32 24 16 32 32 32
ITokasaTeAn HHHOBAIMOHHOM AESITEABHOCTH
Hosusna penentypsr | 10 | 40 | 30 | 20 | 40 40 40
IToxa3zareAn MAapKeTHHIOBBIX HCCACAOBAHUM
Pexaama 7 28 21 14 21 21 21
AHaAM3 PBIHKA, CIIPOC 8 32 24 16 32 32 32
Kommaexcitoiit roxasarens 100 | 400 | 300 | 200 389 393 383
KOHKYPEeHTOCIIOCOOHOCTH
Ilena3a 100 6,2 7,0 6,5
KonkypenTocnocobHOCTD 62,7 56,1 58,9
BriBoabI oTBeTCTBeHHO. IToka3aHo, 4TO yAydlIeHHe KOHCH-

Ha ocHOBe MeTOAOB TeOopeTH4eCcKOM KBaAUMe-  CTeHIIMH, OAHOPOAHOCTH M CTOMKOCTH HAITUTKOB
TPUU IIPOBEAEHA KOMIIAEKCHAsI OLIEHKA Ka4ecTBa  OOBSICHAETCS HAAMYHEM TAIOTHHA, KOTOPBII BBICTY-
HOBBIX BUAOB UMMYHOCTHMYAUPYIOIIUX HAIIUTKOB  IIaeT B KayeCTBe TMAPOKOAOUAQ, a MMEHHO II0 3THM
«HMmyHO mAIOC>», «[AOTOK 3A0pOBBSI» U «3A0pPO-  IOKa3aTeAsIM IOTPeOUTEAH OIPEACASIOT Ka4eCTBO
BSTIKO>» KoTOpast cocrasasieT 0,86, 0,79 u 0,57 co-  Hammrka. IlpeacTaBAeHBI AAHHBIE BHUTAMHUHHOIO
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U MUHEPAABHOTO COCTaBa UMMYHOCTHUMYAUPYIOIIUX
HAIIMTKOB, @ TAKOKe COAEPIKAHME B HUX He3aMeHHUMBIX
AMMHOKHCAOT.

PaccynTaHa KOHKYpPEHTOCIIOCOOHOCTb HMMY-
HOCTHMYAUPYIOIIUX HAITUTKOB IO METOAUKE MOAe-
AVPOBaHUs, KOTOpasi cocTaBaser 62,7; 56,1 u 58,9.
YcTaHOBAEHO, 4TO pa3paboTaHHbIe IMMYHOCTHMYAH-

pyromue HallMTKH GYAYT KOHKYPCHTOCHOCO6HBIMI/I
Ha HOTPE6I/IT€AI)CKOM PBIHKE YKpaI/IHbI 3a CUET YAy4-
IMEHNS OPraHOACIITHIECKHX HOKaBaTeAefI, IIOBBIIIEC-
HHEM COAEPIKaHUI B HUX ITHIEBbIX BOAOKOH, BHUTA-
MHHOB 1 MUHEPAAbHBIX BEIECTB, a TAK)KE HAAMIHEM
HPO(I)I/IAaKTI/I‘IeCKI/IX CBOYCTB.
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Abstract: Calculation method of displaying that polymers LDPE BC and almost incompatible.
Variacionnym method of concentration has been determined, where possible, absolute convergence
(0.08; AMIS).

It is shown that the PUTJeP is dissolved in PVC is significantly better than PVC. When the con-
tent of less than 10% of the mass. PUT]JeP there is full compatibility of polymers.

Analysis of generalized functions desirability has shown that the increase of PVC from 5-10%.
Leads to ascending d 0.067 to 0.078.

PVC-PUT]JeP is incompatible in a wide range of formulations.

The combination of polymers in the system PUT]JeP-PVC thermodynamically possible concen-
tration PUT]JeP not more than 10% of the mass.

In the shared system shall be observed regarding the broad scope of the interphase boundary layer.

Are designed for and fully recommended for use three-part compositions based on PVC and
polyurethane with improved physico-chemical indicators.

Keywords: compatibility, song, prolmer, high tonnage polymers, polymer compatibility, solubil-
ity of the polymer, butyl rubber, polyethylene, solubility parameters, parameter interaction.
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UccneposaHue COBMECTUMOCTU NOJINMEPOB,
XUMUNYECKUX U APYrux oCOOEHHOCTEn Ux cmecemn

Annoranusa: PacueTHbIM MeTOAOM MOKa3aHo, 4To noaumepsl BK u ITOBA npakTuyecku Heco-
BMeCTHMBIL. BapHaIiioHHBIM MeTOAOM OblAQ OIpepeAeHa KOHIIEHTPALYSL, IPX KOTOPO BO3MOXKHO
abcoaroTHOe coBmentenue (0,08; macc).

IToxaszano, uro ITYTOIII pactBopsiercs B IIBX snaunTeabHo Aydmie, yem IIBX. Ilpu copepxannu
menee 10% macc. ITYTIIT HabAropaeTCsI MOAHASI COBMECTHUMOCTD IIOAUMEPOB.
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Anaaus 060061eHHBIX QpYHKIUI KEAATEABHOCTH IIOKA3aA, YTO yBeAndeHue copepkanus [1BX

ot 5-10% macc. ITpuBoaur x Bospacranuio A ot 0,067 a0 0,078.

Cucrema IIBX-ITYTOII siBAsieTCsI HeCOBMECTHMOM B IIMPOKOM AMAIIa30He COCTABOB.

Cosmemenne noanMepos B cucteme ITY TOIT-TIBX TepmoarHaMITde CKH BO3MOKHO ITIPY KOHIIEH-

tpauuu [TYTIIT ne 60aee 10% macc.

B pazaeastromeiicsi cucteMe AOAXKHA HAOAIOAATHCSI OTHOCUTEABHO MIMPOKAS 00AACTD MEXK(PA3HOTO

I'PaHHUIHOT'O CAOL.

Pa3pa60TaHb1 N PEKOMEHAOBAHDI AAS ICIIOAB30BAHMA TPEXKOMIIOHEHTHbIE KOMITO3UIITMHN Ha OCHOBE

ITOAMBUHHUAXAOPHAQ U IIOAMYpPETAaHa C IIOBbINIEHHbIMH (l)I/ISI/IKO-XI/IMI/I‘IeCKI/IMI/I IIOKAa3aTCASAMH.

KaroueBbie cAoBa: COBMECTUMOCTb, KOMITO3UIIV, IIPOAMEDP, MHOTOTOHA>KHBICTIOAMEPDI, COBME-

CTUMOCTD IIOAUMEPOB, pACTBOPHUMOCTHU IIOAIMEPOB, 6yTI/IAKay’-IyK, ITOAMIITHUACH, IIapaMeTpPU pacTBO-

PHMOCTH, TapaMeTp B3aUMOAEHCTBHSL.

B nacrosmee BpeMa ¢pakTUUeCKH y>Ke HET HU OA-
HOM OTPacAM HAapOAHOIO XO3SMCTBA, TAe He Halll-
AU OBI IPUMEHEHHUs IOAMePHbIe MaTePHAABL.

Celtuac B 06AaCTM MHOTOKOMIIOHEHTHBIX CUCTEM,
SMITMPHUYECKHI TOMCK HAMHOTO OIlepeXKaeT pa3Bu-
THe Teopun. OAHAKO, AUIITb HAAMYHE XOPOIIO pa3pa-
6OTaHHOI TEOPHHU, HAYYHO 0OOCHOBAHHOTO IIOAXOAQ
K BBIOOPY COCTaBa KOMIIO3HIJH, BBLICHEHUIO 3aKOHO-
MEePHOCTEeN U3MEHEHHS MAKPOCKOIINIECKUX CBOYICTB
CHCTeMbI B CBSI3U C ee BHy TPeHHe! OpraHu3aljuei 1mo-
3BOAUT IOAYYHUTDb IIOAUMEPHbIe KOMITO3UITHOHHbIE
MaTepHaAbI C 3apaHee 3aAAHHBIMH CBOMCTBAMH.

OcHoBOI1 TeOpUH CO3AAHUS TOAUMEPHbIX CMecei
SIBASIETCSI BbISIBAGHHE TePMOAMHAMUYECKOM 3aKOHO-
MEepPHOCTHU COBMECTUMOCTH dMIINPUIECKU TOAOOpaH-
HBIX ITap KOMIIOHEHTOB [1-3].

3apauelt HIKe IPUBEAEHHOT'O UCCAEAOBAHHUS SIB-
ASIETCSI CO3AQHME TIOAMEPHBIX CUCTeM, C TpebyeMbIM
KOMIIAGKCOM TeXHUYEeCKHU Ba’KHBIX CBOMCTB, IIyTeM
Pa3paboTKU TeOpeTHIeCKUX OCHOB COBMECTUMOCTH,
COOTBETCTBYIOIUM BbISIBACHHEM TePMOAHMHAMUYE-
CKHMX 3aKOHOMEPHOCTe! COYeTaHHsI Pa3AUYHbIX I10-
AH(PYHKHI/IOHaAI)HbIX KOMIIOHEHTOB C OIITUMAaAbHDbI-
MH CBOMCTBAaMH KOHEYHOT'O MaTepHaAa.

O6DbeKTaMu UCCAEAOBAHMS ABASIAKCH, B OCHOB-
HOM, HpOMbIH.IAeHHO BbIHYCKaeMbIe MHOTI'O TOHHaX-
Hble IIOAMMepHI, ChIpbeBasi 6a3a KOTOPBIX oOecreye-
Ha Ha MHOTHE TOABI TIPOM3BOACTBA B Mupe [4-14].

PacueT COBMECTHMOCTH AASI CHCTEMBI OyTHA-
Kay4dyK- OAH-3THAEH BBICOKOTO AaBAeHHs (6x-
naBA ) npu Temmepatype 25 °C.

PaccunrhiBaeM IMapamMeTpsl  PacTBOPHUMOCTH
KQXKAOT'O KOMIIOHEHTA CMECHU C UCIIOAB30BAHUEM Ta-
GAMYHBIX 3HAYEHHI MOASIPHBIX KOHCTAHT IIPUTSDKe-
HUWA PaSAI/I"IHbIX XMMHYECKUX T’ pYHH CMOAAa, Y4UTBI-
Bast motHocTh BK mpu 25°C p = 0,92 x 10° kr/m?,
copep>kaHue ms3ompeHa — 5%, maoTHOCTh ITOBA
p = 0,96 x 10° xr/m>. B pacuere He yunTbiBaeM pac-
IIpeAeA€HHEe KOHIIEBBIX IPYIIIT X MOAEKYASIPHbIE Mac-
coBble pactipepesenns. BK — gopmyaa (n = 0,95;
m = 0,05)

CH,

[-CH,-C-] - [-CH,-C=CH-CH_]

| |
CH, CH,

MoasipHBIe KOHCTAHTBI IIPUTSDKEHUS H30IIPeHa
YF=1332+93+214 +28 =415
M=S5x12+8x1=68

MoasipHbIe KOHCTaHTHI IIPUTSDKEHUS] U300y TH-
AeHa

SF-CH,-CH,\/
C
/\
YF=133+2x%x214-93 =468
M=12x4+5%x1=353
Toraa mapamerp pactBopumoctu BK
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6 ,..=0,92/0,95+0,05-8,0
ITapamerp pactBopumoctu IISBA
YF=133
M=1x12+2x1=14
§.=096
Pacuer napameTrpa B3aMOAENCTBUS MEKAY ITOAH-
MepaMU BbIIIOAHSIETCSI 10 ypaBHeHUI0 [uAbAeOpaHAQ;
P — rasoBas mocrosiHHasi, paBHas 1,987 xaa MoAp™
rpap’'; T — remmeparypa B rpapycax KeasBuna u Vp_
CpaBHHUTeAbHDIN 06beM (cM>/MOAD), 06bIMHO TpU-
HyMaeMbIit paBHbiM 100 cM?/MoAb.
AAst 9TOTO 3HAYEHUS VP u temmneparypsi 25 °C
ypaBHeHue [nAbpeOpaHsa mpHOOpeTaeT BUA:
XAB = (8 A 8B)
B aToMm caydae
X =0,209

BK-II9BA

AAS[ pacueTa KpUTHIECKOTO 3HAYEHH XBK—HSBA

HCIIOAB3YETCSI CACAYIOIIEE ypaBHeHHe
—1 73 73
X, =¥ [1/X" , + 1/X,"]

KOTopoe BKAKO4YaeT CTEIIeHDb HOAI/IMePI/IBaI_[I/II/I

KaXXAOTO TIOAUMeEPa, BRIPOXKEHHYIO Yepe3 CPaBHUTEAD-
HbIil 06beM. CrereHb MOAMMEPH3AIIMU MOXKHO pac-
CYMTATh HA OCHOBAaHHUU ACHICTBHTEABHOCTH CTeIIeHH
HOAUMepH3auK X, eCAU U3BECTeH MOASPHBII 06beM
IIOBTOPSIIOIETOCs 3BeHa IOAMMEPA, IT0 YPaBHEHHIO
X, =(V/ Vp)X
AOCTaTOYHO XOpoIIIee IPUOAKEHE IIOAYIAeTCSI
U3 COOTHOIIEHUS
X,=M,/100
T'ae M, — MOAEKyASIDHBIN BEC TIOAMIMEDA.
Taxum 06pasom uMeeM:
X,,.=3500
X o5 = 3000
Orcropa IO ypaBHEHHUIO AASL pacdeTa KpUTHYe-

CKOTO 3HAYEHHUS:
(X =1/2"+1/3000"=6,18 x 10™*

EK—HSBA)KP

OrmpepeanM BepOSTHOCTb IPOHUCXOXKAEHMA ¢a-
30BOT'O Pa3sACACHHS, AASL 9€TO BBIYMCAUM XBK_HaB A AAST
Pa3AMYHBIX Pa30BBIX COCTABOB. Pesyabrarhl cBeACHbI

B TabAuiy 1.

Tabnuua 1. - MNMapameTpbl pacTBOPUMOCTU cucTemMbl BK-TN3B/,

(I)BK (XBK-HQBA) cn (I)BK (XBK-HBBA)CH
0,00 - 0,55 6,3 x 10
0,05 3,03 x 10 0,60 6,55 x 10
0,10 1,61 x 10 0,65 6,96 x 10
0,15 1,15x 10 0,70 7,60 x 10
0,20 9,23 x 10 0,75 8,57 x 10
0,25 7,94 x 10 0,80 1,01 x 10
0,30 7,14 x 10 0,85 1,28 x 10
0,35 6,65 x 10 0,90 1,83 x 10
0,40 6,35 x 10 0,95 3,48 x 10
0,45 6,20 x 10 1,00 -
0,50 6,19 x 10

Kax BuAHO, ¢ yMeHbIIeHHeM KOHIIeHTPAIUU Ka-
KOT0-AH60 KOMIIOHEHTAa B CMEeCH, CITTHOAQABHBI I1a-
paMeTp pacTBOPUMOCTHU BodpacTaeT, mpudeM ITIOBA
pactBopsiercst B BK 3HaunTeapHO Ayume, ywem BK
B II9BA. BaprannoHHBIM METOAOM OBIAHM OIIpeAe-
A€HbI KOHIIeHTPALUH, IIPU KOTOPIX BO3ZMOXXHO a6-

coaroTHOe coBMetienue. 1o 0,08% mac. Aas ITOBA
u 0,06% aas BK.
TakuM 06pasoM, pacyeTHBIIT METOA TIOKA3bIBAET,
gro cucteMa BK — TTOBA npaxruyecku HecoBmecTuma.
AASI HAXOXKAEHUST KPUTHIECKON TOYKH CHCTEMBI
Ha (a30BOI AMarpaMme HeO0OXOAUMO BbIYUCAUTD G_,
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AASL Pa3AMYHOTO COCTaBa CUCTeMbL. Pacyer ObIA BbI-
noaHeH AAst T=298 " K, pe3yAbTaTsI KOTOPOTO IpeA-

CTaBAEHBI B Tabauie 2.

Tabnunua 2. - Tennota cmelwlenmsa bK-MNaB/4,

(I)BK GCM (I)BK GCM
0,00 _ 0,55 3,42 x 10
0,05 6,58 x 10 0,60 3,33 % 10
0,10 1,25x 10 0,65 3,16 x 10
0,15 1,77 x 10 0,70 2,91 x 10
0,20 2,22 % 10 0,75 2,60 x 10
0,25 2,60 x 10 0,80 2,22 % 10
0,30 2,91 x 10 0,85 1,77 x 10
0,35 3,16 x 10 0,90 1,25 x 10
0,40 3,33 x 10 0,95 6,58x10
0,45 3,42 x 10 1,00 _
0,50 3,46 x 10

W3 pacyeTHBIX AQHHBIX BUAHO, UTO AASI CHCTEMBI
BK-TIOBA HabAr0pA2€TCS TaK Ha3bIBAE€MBIil CMMe-
TPUYHbIA CAYYail C HYIDKHEN KPUTHIECKOM TeMIlepa-
Typoii pactsopenus (HKTC). Mcxoas u3 npunimmna
AAUTHUBHOCTH, IMEEM TKP 503 °K.

Takum 06pa3oM, U3 IPHUBEAEHHOTO PacyeTa MOXK-
HO CAEAATh BHIBOABL:

1. Cucrema BK-TIOBA sBAsieTcs nmpakTudecku
HEeCOBMeCTUMOW;

2. CoBMeljeHre BO3MOXKHO IPU KOHI[eHTpaIluu
BK B II9BA Ao 0,06% u xonnentparmu II9BA
A0 0,08%.

AAsl conoCcTaBAGHUSI COBMECTUMOCTH TTIOAMMEP-
HBIX CMeCell B 3aBUCUMOCTH OT ITOASIPHOCTH KOMIIO-
HEHTOB ObIA IIPOBEAEH PacyeT [IAPaMeTPOB COBMe-
CTUMOCTH AASI CUCTEMbI ITOASIPHBIX KOMIIOHEHTOB
[1BX u ITYTOII (cpaBHeHuUe C HEMOASIPHOM CHCTe-
Mot IIDBA-BK).

Pacuer cOBMeCTHMOCTH AASI CHCTEMBI IIOAWBH-
HHAXAOPHA- IOAHYPeTaH TePMOIAACTONAACTOPH-
nHpoBaHHbI (IBX-IyTan) mpy remmneparype 25 ° C

PaccunrtpiBaeM napamMeTpbl paCTBOPUMOCTHU KaK-
AOT'O KOMITOHEHTA CMECH C KCITOAb30BaHUEM TaOANY-
HBIX 3HAUeHHUH MOASPHBIX KOHCTAHT IPUTSDKEHUS
PasAMYHBIX XMMUYeCKUX rpynn CMoAAa, yYUThIBas
naotHOCTh [IBX mpu 25 °C

(p,,= 1,41 x 10° xr/m>). B pacuere Mb1 Gyaem
YYHUTBIBATh pacIpeAeAeHHe KOHIIEBBIX IPYIIIL B CACA-
CTBHY HE3HAYUTEABHOCTH UX KOAMYECTBA U Oe3 yuera
MOAEKYASIPHO-BECOBOT'O PACIIPEACACHHS.

Eaunnynoe 3eno I1BX — [ CH,- CHCI —]n

MoasipHbIe KOHCTAHTbI IPUTSDKEHUS

- CH,- CHCI -
YF=133+28+270=431
M=122+1,3+355=625

Toraa mapamerp pacrsopumocru IIBX 6YAeT:

8 =1,41x431/62,5=9,72

ITapamerp pacrBopumoctu IIYTOII c yue-
ToM TOro, yro maoTHocts IIYTEIL mpu 2S5 °C
(p,s=1,1x10% kr/m?).

Eannnunoe sgeno ITYTOI1

[- (CHZ)G— OCOHN - (CH2)4 —]n
- (CH2)6— - COO- -NH - - (CH2)4
YF=133,6+310+180+ 133,4="757
M=12,11+121+16,2+14=199
8nym= 1,10 + 1820 + 199 = 10,06

Pacyer mapamerpa B3aMMOAEHCTBHUS MEXAY IIO-

AVMMepaMH B CUCTeMe BBIIIOAHSAETCS IT0 YPABHEHHIO:
X,,=V /RT (SA— SB)2

I're R — rasoBas mocrosiHHas, pasHas 1,987 kxaa
moab ™! Tpap”; T — Temmeparypa 8 K; V. - cpasHu-
TeAbHbIIT 06beM (cM>/MOAB), 06BMHO TpUHHMAE-
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Study on compatibility of polymers, chemicals and other characteristics of their mixtures

MbIii paBHBIM 100 cM?®/moab. Takum 06pazoM, AASI  MIOBTOPSIONIErOCs 3BeHa OAMMepa [0 yPaBHEHHIO:

T =25° C ypaBHeHue IPUHUMAET BHA: X, = (v/ VP)x
X,,=6,-8)%G AocTaTo4HO XOpolIee IPHOADKEHIE IOAYIAETCS
B aTtom cayuae past cuctempl [IBX-ITYTOITumeem: U3 cooTHOmeEHUs
pmmyron = (10,06-9,72)2/6 = 0,019 X,=M,/100
AAs pacdyera  KPHUTHYECKOTO  3HAYEHHS [ae M, — MOAeKyASPHBIH BeC TOAUMEDA.
( an-nyTan) «p ICTIOAB3YeTCsl yPaBHEHHE Taxum 06pasom uMeeM:
XKP=1/2 [1/X1/2A+ l/XB‘/Z]2 X =900
KOTOpOE BKAIOYAeT CTEeIIeHb TOAUMEePHU3AIIUH KasKAO- X =180
O IIOAMMepa, BRIPXKEHHYIO Yepe3 CPAaBHUTEAbHBIH Orcropa 1o ypaBI;éT}srr;d}o AASL pacueTa KpUTHUe-

o6vem V. CreneHb IIOAMMEPHU3AIMH MOXHO PAC-  ckOro 3HAYEHHS:

L=V x 1/X,(9,/G) +1/X (OB)_

CYUTAaTb HAa OCHOBaHHHU Aef[CTBPITeAbHOfI CTCIICHU ( )
TIBX-ITyT3M” K]

IMoOAMMEpH3a NN X, €CAH U3BECTCH MOAHPHbeI 06'beM

Tabnnua 3. — 3HayeHns cNMHOAANBLHOrO NapameTpa
B3aMMOOEeNCTBUS O1s pa3nnyHbix pa30oBbiX COCTABOB

Nen/m TIBX (X pemyron) e
1 0,00 -
2 0,05 2,78 x 1073
3 0,10 1,40 x 10
4 0,15 8,64 x 1073
S 0,20 6,97 x 1073
6 0,25 6,25 x 1073
7 0,30 5,93 x 1073
8 0,35 5,82 x 1073
9 0,40 5,86 x 1073
10 0,45 6,02 x 1073
11 0,50 6,29 x 1073
12 0,55 6,67 x 1072
13 0,60 7,18 x 107
14 0,65 7,87 x 1073
15 0,70 8,79 x 1073
16 0,75 1,01 x 102
17 0,80 1,19 x 102
18 0,85 1,46 x 10
19 0,90 1,92 x 10
20 0,95 2,84 x 1072
21 1,00 -
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Tak kak 0,019 3naunTeapno 6oapme 0,006,
T.e. X

NBX-ITyT3I

> (X ) TO 3Ta CHCTeMa AOAX-

nBX-myTan’ Kp,
Ha OBITH HECOBMECTHMOM B IIMPOKOM 0bAacTH
COCTaBOB.

Hcnoab3ys ypaBHeHHE:

=1

(X,,).=% [1/X (®A)_+1/X (©B)_]
OINpeAeAHM BePOSITHOCTb MPOHCX0KAeHHA pa3o-
BOT'O Pa3A€ACHHsI, AAS 4eT'0 BBIYHCAHM (Xm_nym)

PacueTHPIM METOAOM IIOKA3aHO, YTO IOAHMeE-
ppt BK u II9BA mnpakruyecku HeCOBMECTHMBL
BapHaIiMOHHBIM MeTOAOM OblAa OIpeAeAeHa KOH-
LIeHTpaLus, IIPH KOTOPOI BO3MOXKHO abCOAIOTHOE
cosmemerue (0,08; macc).

IToxasano, uro ITYTOII pacrBopsiercs B IIBX
3HaunTeAbHO Ayuine, yeM IIBX. Ilpu copeprxanuu
MeHee 10% macc. ITYTOIT HabaropaeTcss moAHas

COBMECTHMOCTD IIOAMMEPOB.

Anaaus 060061meHHBIX QYHKIHI XKeAaTeAbHO-
CTH ITOKa3aA, 4TO yBeAmdeHHe copepxkanus I[IBX
or 5-10% wmacc. IlpuBopuT Kk BO3pacTaHuio A
ot 0,067 A0 0,078.

Cucrema IIBX-TTYTJII aBasgercs HecoBMeCTH-
MO B ITMPOKOM AHMAIIA30HE COCTABOB.

Cosmemenne moanMepos B cucreme I1YTOII-
IIBX TepmMopAMHAMUYeCKH BO3MOXKHO IPU KOHIIEH-
tpanun ITYTOIT ne 60aee 10% macc.

B pasaeasiromeiics cucteMe AOAXKHA HAOAIOAQTh-
Csl OTHOCUTEABHO IIUPOKasi 00AaCTh MeXPa3HOTO
TPaHUYHOTO CAOSL.

Pa3paboTaHbl 1 PeKOMEHAOBAHBI AASI HCIIOAB30-
BAaHUS TPEXKOMIIOHEHTHbIe KOMITO3UIIUU Ha OCHOBE
HOAMBUHHAXAOPHAQ M TIOAMyPEeTaHa C IIOBbIIIeHHbI-
MU PpHU3UKO-XUMUYECKUMU ITOKA3aTeASIMU.
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Estimation of an error of calculations of ferromagnetic
elements from inductance of dispersion

Abstract: The estimation of an error of calculation of a nonlinear ferromagnetic element without

a dispersion induction is made.

Keywords: Ferromagnetic element, magnetization curve, dispersion induction, calculation error.

Ferromagnetic elements find wide application in
supply equipments of radio-electronic equipment
and automatics. The basic problem by working out
of devices on their basis is accuracy of constructive
and regime calculation as the phenomena occur-
ring in ferromagnetic chains, do not give in to the
exact analytical description.

For the analysis of ferromagnetic devices the
mathematical models are usually used, allowing
receiving rather simple analytical expressions
connecting among themselves constructive and
regime parameters of the device. However the
simplifications accepted in models can lead to de-
crease in accuracy of calculations. Therefore the
objective estimation of errors of the model, called
by acceptance of a simplifying assumption, is an
actual scientific problem.

Distinguish two basic types of errors — errors
of a method and an error of mathematical model.
Model errors as method errors can be shown to a
minimum at use of modern computing means have
major importance.

At calculation of ferromagnetic elements of an
error of mathematical model are caused by following
factors: 1) discrepancy of approximation of a curve
of magnetization of a ferromagnetic material; 2) in-
ductance of dispersion of windings; 3) capacity of
windings; 4) nonlinearity of active losses at change
of a magnetic induction in a material; 5) the incom-
plete account of harmonious components of an al-
ternating voltage and a current. The first of factors is
considered in [1; 2], the third - in [3, 22-24], the
fourth and the fifth — in [4, 45-47], therefore we

will consider in more details influence on accuracy
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of model of inductance of dispersion of windings.
The magnetic energy W, lost in inductance of
dispersion L at a known current i can be defined
from formula
L’
W= (1)
The same energy can be defined and from expres-
sion for magnetic induction B and intensity of mag-
netic field H in air and windings
HB
Wy=— (2)
Considering, that B=u H where y -magnetic
permeability of air, after substitution in (2), we will
receive

Let’s express H from the law of a full current, we
will receive
H="" (4)
where w — quantity of coils of the coil; h - coil height.
We will substitute (4) in (3), we equate (1) and (3),
and entering some designations, we will receive for-
mula for inductance of dispersion in a kind

pw’
L =""F 5
S h L ()

where F, — the factor considering geometrical pa-
rameters of a winding and the core.

On fig. 1 drawing of a simple ferromagnetic ele-
ment without the air backlash representing the coil,

W, = ﬂgf : (3) reeled up on the ferromagnetic core is shown,
core
P
1 I
| 74
b 7 7,
)y g mpmpfo -~ insulation
(l/( I
h winding

Figure 1.

where: A —the conditional thickness of isolation rep-
resenting the sum of thickness of isolation of all layers
coil and a thickness of the isolating skeleton between
the core and a winding; d - a radial thickness of a
winding; r — length of an average line of a winding; a,
b — the sizes of cross-section section of the core; s =
=a*b — the area of section of the core; | - length of an
average magnetic line of the core. For a ferromagnetic
element with the core of rectangular section in [4,
39-40] factor F, it is calculated on formula

E=pA+ g) where p it is calculated on under formu-

lap= KP(KS\/g +(A+d)). In this formula Kp — dimen-

sional factor, for the core of rectangular section equal
4; K, — factor of the form of section of the core, calcu-

lated under formula K, = 0,5(\/% + \/E ).
a

As the ferromagnetic element possesses nonlin-
earity, its inductance depends on size of a magnet-
For
v, =L*I =B, *s*w,whenceitsinductance is equal
B *s*w

ic induction. amplitude linkage coils

L= . We will substitute instead of I its ex-

. H *I
pression from the law of full current I, = —=
w

m

, we

will receive
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_B,*s* w’ (6)
H *I
If a curve of magnetization of a ferromagnetic
material of the core to approximate formula H = kB’
[1,38-40] and to substitute it in the formula (6) we
will receive formula where inductance of the coil is
expressed through value of amplitude of a magnet-
ic induction in the core
B *s*w’ B *s*w’
~ H *l kB’ *l kB *l

For physical model of the ferromagnetic ele-

s*w’

L

ment having following parameters: a steel 3412;

2

H=11,46B% w=400; S =0,00085 m?1=0,245 m;
a=b=0,029m; A=0,005m;d=0,01m; h=0,08m.

Settlement value of inductance of dispersion
L,=3,74*10" His received. The schedule of an error
of calculations in a range of change of amplitudes of
an induction in the core from 1 to 2 T, calculated on

formula & (delta) = % *100%, is shown on fig. 2. From

the schedule it is visible, that the error from induc-
tance of dispersion sharply increases with induction
growth in the core, however even at its value exceed-
ing size of saturation of the core, the error of calcula-
tion does not exceed 2%.

181

161

141

121

1F

delta, %

08t

06}

0.4F

02r

1 1.2 1.4

16 1.8 2

Bm. T

Figure 2.

This size of essentially less errors caused by other
simplifying assumptions [1; 2; 3], therefore induc-

tance of dispersion at mathematical modeling of fer-
romagnetic elements it is possible not to consider.
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