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Abstract: In presented article, reported detection of a new genus Sium L. and species S. sisaroideum DC. for
the flora of Nakhchivan Autonomous Republic. Specified spread, specific location. Been studied the conditions of
habitat, bioecological, phytocenological features and the economic value.
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Ansortanusi: B npeacraBaeHHOM cTaThe COOOMaAETCs O BbISBAGHUU HOBOTO poaa Sium L. u Bupa S. sisaroi-
deum DC. aast paopsr HaxupiBarckoit ABToHOMHOM PecrryOanku. YkaspIBaloTCs pacIpocTpaHeHre, KOHKpeTHee
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Section 1. Biology

Hax. AP B oporpaduueckoM OTHOIIEHHH ITPUHAAAE-
KUT K 3aKaBKa3CKOMY HATOPBIO U BXOAUT B A3epOaripKaH-
ckyto Pecrry6anky. Teppuropust ee 5,5 Tic. kKM?, pacmoao-
sxeHa MexAy 38°51° —39°47 c.ur. u44°46’ — 46°10°B. p. oT
I'punsrda. Ha rore u roro-3amaae, o p. Apakc oHa rpaHu-
4uT ¢ ipanom u Typruesi, Ha ceBepo-3amnaae, ceBepo-Boc-
TOKe 110 3aHre3ypckoMy, Aapaaaresckomy u Caparitbyaax-
cKoMy xpebTaM — ¢ ApmsiHcKoit Peciry6ankoit.

Papuunnag yacts Hax. AP, npoTsarusaromasics BAOAb
AeBOOepexbst p. Apakc, paspeAeHa OTpOraMu 3aHre3yp-
CKOro 1 AapaAare3cKoro xpeOToB Ha CAeAyIoIIye 7 CpaB-
HHUTEABHO HeOOABIIINe, H30ANPOBAHHbIE APYT OT APYTa
paBuuHbl: Capapakckas, Ilapypckas, Beroxarosckas,
Kenrepannckas, Yaaxankaamnckas, HaxupiBaHCcKas,
Asxyabpa-Opaybasckas. Ilocrymaromue BIAOTHYIO
K p. Apakc oTporu 3aHre3ypcKoro XxpeOTa OTAASIIOT 9TH
PaBHUHBI APYT OT ApPyTa XOAMaMH-ocTaHKamu. OOmast
IAOIAAb MX IpuMepHO 1250 k™.

VuuThiBas MOYBEHHO-KAMMATUYECKHE 0COOEHHOCTH
TePPUTOPHHU ABTOHOMHOH PeCITyOAUKI HAMH YCTaHOBAE-
HO 3 60TaHHKO-reorpaduIecKux parioHOB:

1. HaxupiBaHCKasi paBHMHA (600-1100 m.);

2. HaxupiBan ropusiit (1200-1800 m.);

3. HaxupiBan Bbicokoropusiit — 1900-3906 m.

XapakTep peabeda M ero pacyAeHEeHHOCTDb OIIpeae-
ASIeTCSI HAAMYHEM Ha TeppuTOopun 3aHre3ypckoro u Aa-
paaaresckoro xpe6ToB. CKAOHBI HX, IIPOpPe3aHbl MHOTO-
qrCAeHHBIMU pekamu. Harnboaee BbICOKM BepIIMHBI TOP
Karryaxuk (3906 m.), Kasanreanpar (3813,5 m.), SIrayaapa
(3845 m.), Kazanpar (3878 m.), Aftbrabiarbiaast (3765 m.)
u Ap. [ Ipuapakcunckas HU3MEHHOCTD 3aHUMaeT 1 /3 4acTpb
TepPUTOPUH AaBTOHOMHOM pectrybanku [ 7, 8-15].

HaxusiBarckoit AP o 6orarctsy ¢pAopy 3aHHMAeT
IIepBOE MECTO He TOABKO cpear 20 60TaHnKO-Teorpadu-
YeCKHUX paiioHOB A3zepbariaxaHa, HO 1 Bcero FOxHoro
3akaBKas3ps. borarcTBo $AOpHI permoHa CBS3aHO HC-
KAIOUHTEAbHBIM pa3HOOOpasueM $u3uKo-reorpadude-
CKHX €CTeCTBEHHOHCTOPUYECKHIX YCAOBHI U CAOXKHOM
ucropueii GAOpHI, OPMHUPOBABIIHECS IIOA BAUSHHEM
COIIPeAEABHBIX 1 OTAEABHBIX PAOPUCTHIECKUX 00AACTE.

Ha ocHOBe pe3yAbTaToOB MpOBEAEGHHBIX HAMU MHOTO-
AeTHHX HccaepoBanuit (1970-2014 Ir.) ycTaHOBUAH, 9TO
B HACTOSIIIlee BpeMsl, AMKOPACTyIasi U KyAbTYpHasi paopa
Haxuuesancxkoit AP npepctaBaeno 6oaee 3000 Brpaamu
oTHOCAIMXCS K 876 popoM 1 173 cemeiicTBaM KOTOpoe
cocraBasieT 66,67 % $aopsr Asepbaiipxana (4500 Bu-
poB). [Ipu usyueHnn $pAOPBI U PACTUTEABHOCTH STOTO
Kpast HAMH BbLIBACHBI MHOTO TAKCOHOB (CeMeficTBO, pOABL,
BI/IAIJI) Aast aopsr Haxupsisarckoit AP, Azepbaiipkana u
Kaska3za. ITo paunbiM I'y6anos U. A., Kuceaesa K. B,

Hosuxkos B. C., Tuxomupos B. H. cemeiicTBa ceapbpepeit-
uple umeet 300 popos 1 3500 Bupos [ 3,250-420]. Hike
IIPUBOAUM CBEAEHHE M KOHKPETHOE MeCTOHAXOXACHHUS
BIIepBbIe COOPAHHBIX HAMU AAST GAOPBI ABTOHOMHOI pe-
crry6Auku HoBoro poaa Sium L. — TTopydefiHuk u BUAQ
Sium sisaroideum DC. — TTopy4ueiiHUK CH3apHOBUAHBII
BBICIIUX I]BETKOBBIX PACTEHHIL.

Pop Sium L. — ITopy4efiHUK OTHOCHTCS K CEeMeHCTBY
Ceabpepeitasie — Apiaceae Lindl. Bo paope HaxusiBan-
ckoit AP npepcraBaeno 57 poaom u 107 Bupom [7].Y
npeAcTaBuTeAel popa Sium L. — dameuka ¢ S muao-
BHAHO 3a0CTpeHHbIME 3yOriamu. Aemectku 6easte. ITaop,
OBAABHBII AU SIATIEBUAHBIH, CXKAThIi ¢ 60K0B. [ToAymiao-
AUKHU BUAOB C 5 HUTEBUAHBIMU peOpamit. [Ix kaHaABIIBI B
AOxOuHKax 1-3. MHOrOAeTHHE TPaBBI BAQKHBIX MECTO-
OOUTaHUII C IPOCTHIMU IIEPUCTHIMU AUCTBSIMU.

M3 10 Bup0B, pacpocTpanenHbix B EBpomne, Asun, Ad-
puxa, Ha KaBkase 2, B Azep6aiiaxane 1 Bua: Sium sisaroi-
deumDC., Prodr., IV. 4 (1830); B. IlTumxun Bo ®a. CCCP,
XV1,463 (1950); A. Ipoccreiim, Omp. pacr. Kask., 229. —
IT. cusaposupnsiit — S. lancifolium auct. cauc.

ITopyuefiHUK CH3apOBHAHBII — MHOTOACTHHE TOAOE
pacrenue. CrebeAb ¢ IIOA3EMHBIMH IIOA3YIHMU ITOO€ra-
MU, TIPsIMOiL, pebpucTsiit, A0 100 cM. BBICOTOM. AHMCTBsI
IIepHCTO paccedeHHble, ¢ 1-4 mapamu cermenToB. Cer-
MEHTBHI SIA[eBUAHO-AQHIIETHbIE, 2—7 CM. AAIHOH, CHASTIHE,
HepPaBHOOOKHE, [10 KPAI0 OCTPOIUABYATHIE, BEPXYIIEYHbIE
kpynHee. [ Ipu ocHoBaHMM cepaLieBUAHO. BepxHue AncTbs
YMeHbIIIEHHOE, TPONCTBEHHbIE, C AQHIIeTHO-AMHEHHbIMU
cermenTamu. 3oHTHKU 10-15 AyueBble, ¢ 6OpO3AYATHIMU
Aygamu. Obeprka i 06epTOUKy U3 S—7 AAHIIETHO-AHHEN-
HBIX, IT0 KPAlO IMA€HYAThIX AUCTOYKOB ITO3KEe OTOTHYTBIX
BHU3. 3yO1L[bI YallleyKy KOPOTKO TPEYTOAbHbIE. /\eIIeCTKH
6easte. [TA0p 2—3 MM. AAUHOI, OBAABHBIIL, CTOIIKAMU pe-
6pamu. LIBeTeT HIOHB-UIOAD, TAOAOHOCHT ABI'yCT-CEHTSI-
6pe mecsupl [ 8, 402463 ].

ITo aanHBIM I'pOccrefimMa, cerMeHTBI AMICTBEB IIOPY-
JeHHUKA SAIIeBUAHO-AQHIIETHBIE, MEAKO M OCTPO ITHAD-
JaTble, KOHEYHbIe CeIrMEHThl M3 HUX IPH OCHOBAHHHU
CepALIEBUAHBIN [2, 104-229]. IToxppIBaAO MHOTOAMCT-
Hoe. Beicoroii oo 1,5 m. M. VI-IX. 3I1-BIT-3K-BK-I11-3.
Ao cpearero ropaoro mnosica, Ha 6oaorax. Hapsiay S.
sisaroideum DC. (= S. lancifolium M. B.) ykasbiBaer Tax-
e APyTHe BUABI Sium, KOTOpbIe BKAIOYEHO APYTHM pO-
aom. Hanipumep: Poa Berula Hoffm. 1) B. angustifolia V.
et K. (= S. lancifolium M. B.); 2) Poa Drapanophyllum
Wibel — Apananoduasym (D. latifolium (L.) Kos.-
Pol. (= S. latifolium L.). Opnaxo, Bo ¢paope Azepbaiia-
KaHa U QpyHAAMEHTaAbHbIX paborax A.A. I'poccreiima
Sium sisaroideum DC. aast paopsr HaxupiBarckoit AP
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He yKasbBatoTcs [2; 10, 462-463]. Ho H. A. I'ypeud u
H. IO. I'ap>xueB yKa3pIBaloT, YTO OT ceaeHH Apadca k
ceaeHuit AskaTax A>KyAbPHHCKOTO palioHa TSHETCS C I0-
BBIIAIOIEfiCS KPYyTU3HOI ropHas nemnb (4, 139-140]. B
YIIEABSIX OKOAO YaCTO BCTPEYAIOIIHXCS 3ACh POAHUKOB U
BAOAB FOPHBIX Py4beB Ha MATKOM TAHHICTOM Irje0He cpe-
AYL 3apOCA€lt 0COKH HaAeHHBIX S. lancifolium M. B. Aaxe
3TO COODIIeHIe aBTOPOB He HAIIAU OTPAKEHUE BO pAOpe
Asepb6aitaxana [ 8, 462-463].

Ho6aayanraesa C.Ax. CBoem MoHOrpaduu «Ceabpe-
perinbie Gaopbl AdepbariaiKaHa>» OTMeYaeT 4To, Sium sisd-
roideumn DC. Bcrpedaercst Ammmepone, Boaburem 1 Maaom
Kasxkaze [ 6, 44-201]. Haanume pAaHHOTO BHAQ pacrenwmit
Ha repputopun HaxusBanckoit AP oTcyTcTBYyeT.

Sium sisaroideum DC. eme B 1984—-1986 rr. 06Ha-
pyxeno A.II1. I6paruMoBbIM B OKPECTHOCTSIX CEACHUIT
Kapxu Capapakckoro paitoHa u 6eperam p. A)kaxaHHaM-
AepecH pacrioaokeHHOro MexkAy cea. Ksapxu u Capapaxk.

Korki [

Heydarabad o S/

B nacrosmee Bpems (1993-201S5 rr.) cea. Kapku na-
XOAMTCSI MOA OKKYHAIIMM APMSHCKHM 3aXBAaTYHKOM.
Bo BpeMsi OOTaHHYECKHX M Ie0OOTAHMYECKUX IKCIIe-
aunusix o reppuropun HaxusiBanckoit AP. M6paru-
moBbM A.II1., Ha6uesoit @.X. u M6parumosoit A. M.
18.06.2013. mesxpy ceaenmit Apadca 1 ASIKaTar B yIeAni
TaK Ha3bIBaeMble SUPHHAXKAKAAPA. MecTopacroAokeHHe
BHAQ SIBASIETCSI H30BITOYHO YBAQKHEHHBIE AY)KAMKH U 60-
AOTHCTbIE YYaCTKH BOKPYT poaHuka Aapadyaarst. Ona
pacrioaoeHo Bbime A0 15-20 m. p. Asixarar (puc. 1).
Hixnue u BepxHue npepeAbl ceaeHuit Apadca-As-
KaTar UMeeTcsi 6OraTo 1o BHAOBOMY COCTABY PACTUTEAD-
HOCTb € 6060BO-3AaKOBO-Pa3HOTPABHBIM U 3AaKOBO-Pa3-
HOTPAaBHO-KYCTAPHUKOBBIMU ACCOIMAIIMAMH. 3ACh U3
KyCTapHHUKOB pacreT, Bupb1 popos: Crataegus L., Rosa L.,
Berberis L., Rhamnus L., Spireae L., Tamarix L. u ap. Tpa-
BSIHOY IIOKPOB, 0COOEHHO BOKPYT POAHHKA I'yCTOM U BBI-
cok. Hamu ormedeHo okoAo 27-35 BUAOB pacTeHHIL.

.
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Qrdubadj,

Puc. 1. MecTtoHaxoxaeHus Sium sisaroideum DC.

Han6oaee xapakTepHble BUABI PACTEHUSI OTHOCSIT-
csi: Caltha polypetala L., Mentha longyfolia L., Thilobium
nervosa L., Chamaenerum angustufolium L., Calamagrostis
epigeyos L., Prunella vulgaris L., Aconogonon alpinus L.,
Bistorta hydropiper L., Phragmites australis L., Thypha
latifolia L. u Ap. KOTOpbIe MOPYYEHHIUKOM CH3APUOBHA-
HbBIM 00pa3yIOT pasAMYHblE MUKPOIPYIIIHPOBKU HAH B
cocTaBe GUTOLEHO3 YIACTBYIOT KAK KOMIIOHEHT.

Bropas mecronaxoxpenus Sium sisaroideum DC.
siBAsieTcs: B ropopae HaxusiBan okoao poanuka «Kbiz-
Aap 6yaarsi>» (puc. 2). HaxoANTCS B F0XKHO-BOCTOYHOM

JaCTH FOPOAQ, IO HAIIPABACHHUIO K SKEAC3HOAOPOXKHOM
CTaHI[UM.

MecToobuTanue Bupa He 6OABIIOE, CAUIIKOM BAQJK-
Hoe, mouTH 6oaoTucroe. 3aech Sium sisaroideum DC.
Hamu HariaeHo 10.07.2013 r. u 25.07 2014 r. o6HapyKe-
HO HiDKe 45-50 M. B ymieabsix 3 HeOOABIIMX 3apOCAeit
npu pase Ha4AAO IjBeTeHHUe. B cBsi3u 6An30ocTH 06BEKTA
¢eHOAOTHIECKUE HAOAIOACHIE TIPOBOAUAU HAOAIOACHHE
«Ksi3aap 6yaarsi». 3aeco Sium sisaroideum DC. mecTa-
MU 06pasyeT YUCThIe 3APOCAY HEKOTOPHIM PACTEHHSIM
BXOASIIIHie BOAHO 1 60OAOTHOM PaCTUTEABHOCTH.
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Puc. 2. Nopy4enHrk cn3apoBuaHeii — Sium sisaroideum DC.

Sium sisaroideum DC. Ha3bIBAIOT TaloKe APYTHMHU
MMEHaMM: CaXapHbIN KOPEHb, CAAAKHI KOPEHb, IIOPyYeii-
Huk — Sium sisarum L. [7, 53-70]. VlHorA2 KyAbTUBH-
PYeTcst B IXKHBIX 0bAacTsix. B xopre copepsxurcs 4-8 %
TPOCTHHUKOBOTO caxapa, 4—18 % xpaxmasa u po 8,8 % remu-
IIeAAIOAO3BI, AGKCTPHHA, IEKTHHOBBIX M APYTHX BEIleCTB.

Byanr¢ E.B., Maaeesa O. . yka3pIBalOT pa3AMdHbIE
CHHOHUMHH 3TOT0 pacTenust: Syn. Seseli sisarum Grantz.,
Pimpinella sisarum Krause., Apium sisarum var. sa-
tiva K.-Pol., Carum sisarum Baill, Selinum sisarum Krause;
Apium sisarum var. sativum Calest; Sium brevifolium,
S. podolicum Hort. ex DC. [1]. Bo MHorux crpanax 65140
PaCIPOCTPaHEHO TOABKO B KyAbType (Mar. vulgare Alef.).
Hampumep, k HuM otTHOCsTCA EBpora, A3us, IOAyOCTPOB
Kopes, fAnonus, Monroaus u Ap. AMKuii nepeaox S. si-
saroideum DC. HbIHe CIUTAETCS MCUE3AIOIAST KYABTYPA.
Sium sisaroideum DC. oTAM4aeTCs LIeHHBIM XO3SICTBEH-
HbIM 3HaueHHeM. [TnmeBoe OAHOAETHee pacTeHHs, AaeT

10-15 msicucTpix 2—20 cM. AA. KOPEIIKOB IPsI3HOBATO-be-
Aoro 1Beta, BKyc HanomuHaet Chaerophyllum bulbosum.
Cuaunraacsa B XVII B M3bICKaHHBIM OBOIIEM, B 3aAAHOM
EBporie ncroan3yeTcst Kak AMKOPACTYIIHI AeKapCTBEHHOE
u KkpacuabHoe pacrerve. B 6pBmmit CCCP S. latifolium L.
AdeT 3QHpPHOE MACAO, HICTOYHUK «AUMOHEHa>» B IMapQIo-
mepun [1, 334-335]. Aepsiar S u [lapueBckuit ykassr-
BAIOT, YTO HAHOOABIINM COAEPIKaHHEM dPUPHOTO MacAa
8-10 % B maoaax otamdaercs S. latifolium L. [ 5,237-238].

Takum 06pasoM, B pe3yAbraTe IPOBEACHHBIE HAMU
paopucTuyeckre U reobOTaHMYECKHE HUCCAEAOBAHKE
BBLIBAGHO HOBbIE TAKCOHBI 13 ceMericTBa CeAbaeperiHble
Apiaceae Lindl. poa, Sium L. u Bup Sium sisaroideum DC.
Asst paopsr HaxusiBarnckort AsroHoMmHOM Pecry6an-
ku Asepbaripxana. [epbapHsie MaTepHaAbl HAXOAUTCSI
«Tepbapusiit ®oup» HaxusBarckoro Hayunoro Llen-
Tpa cospannsie B 1977 r. A.1IL. M6parumosbiM (HbiHe
Uucruryt Buopecypcos HAHA).
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AnnoTanusi: ATIpoOHPOBAHbI TPH CIIOCOOA MOAYYEHHsI KOXKHOTO 9KCTPAKTA CIIOPTCMEHOB IJUKAMYECKHX BHAOB

cropra. OmpepeAeHO COAep)KaHUE AAKTATA AO M TIOCAE PH3MIECKOH Harpy3KHL.

KAroueBbie CAOBa: CMbIB C KOKHOI TIOBEPXHOCTH, KOKHBIN 3KCTPAKT, TAUKOTEH, AAKTaT (MOAOYHAS KHCAOTA),

9KCKPeIHSL.

BoabIoe KOAN4eCTBO paboT MOCBSIIEHO OIIPeAeAe-
HUIO KOHI[EHTPAI[MU Pa3AMYHbIX METAOOAUTOB B Opra-
Hu3Me crioprcMeHoB [ 1-8]. Tem He MeHee, BhIGOp Ma-
TepruaAa AL OMOXUMIIECKUX HCCAEAOBAHHI AOBOABHO
OpraHMYeH: KalMAASIPHAs 1 BEHO3HAs KPOBb, MOYa. 3a-
60p 06pa3LioB KPOBH CBSI3aH C 6OAEBBIMHU OINYIIEHUSIMU
M HEOOXOAMMOCTBIO COOAIOAEHHS YCAOBHI CTEPHABHO-
CTH; 3200p MOYH — C ONPEACACHHBIMH JCTETHIECKHU-
MU HeyAOOcTBaMu. B cBsi3u ¢ BhINIeCKasaHHBIM 0cob0e
BHUMAHMeE YAEASIeTCS [IOUCKY HEHHBA3HBHBIX METOAOB
HCCAEAOBAHHS.

C noBepXHOCTH KOXKU IMAABLIEB KMCTH MOYXKHO CMBITh
pasAMYHBIE META0OAMTBI, BBIACASIOIIUECS C IIOTOM:
A0 20 aMMHOKHCAOT, MOYEBUHY, MOAOYHYIO KUCAOTY (AaK-
Tar) [8]. AakTaT — IPOMEXXYTOYHBII IPOAYKT OKHCACHHSL
KHBOTHOTO KpaxmaAa (TAMKOTeHa), OCHOBHOTO HCTOYHH-
Ka 9HEpreTUYecKoro obecrieveHHsl MBIIIEYHON TKAHH,
obpasyeTcsi B pe3yAbTaTe aHA9POOHOTO rankoAnsa. Ko-
AUYECTBEHHOE COAep)KaHHe AaKTaTa MocAe PU3MIeCKOM
HArpy3K{ B Pa3AMYHBIX OpTraHaX M CPeAaX OpraHu3Ma Ba-
PbUPYeT B IIMPOKUX IPEACAAX U 3aBUCHT OT O0II[ero cocTo-
SHWSL OPraHU3MA U er0 TPEHUPOBAHHOCTH [ 4]. MoaouHas
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KHCAOTA TOPMO3HUT COKPATHTEABHYO CIIOCOOHOCTD MBIIIL],
BBI3bIBAET MX yTOMACHHE M OTKA3 OT PpUIMIECKON Harpy3-
ku. CopepKaHHe MOAOYHOM KFCAOTHI B ITIOTOBBIX BBIAE-
ACHUSIX HAIIPSIMYIO He CBSI3aHO C COAEPXKaHHEeM e€ B Kpo-
BH, TeM He MeHee, C IIOTOM IIPOMCXOAHT yAaAeHHe 1-2 %
AAKTaTa, 00pasyroIerocsi B OpraHu3Me Ipu PU3IIecKOin
narpyske [9]. B.A. Xpamos [10; 11] npeasoxkua meTop
ompeaeAeHH s pAA2 GHOXMMUYECKHX ToKasaTeAel (AaKTar,
MOYEBHHA, KPEATUHHUH U AP.) B KOXKHOM 9KCTPaKTe CIIOp-
TCMEHOB, TIOAy4aeMOM CMBIBOM C OIIPEAEASHHBIX yIaCTKOB
KOXXH. DTOT METOA apOOHPOBAH PSIAOM ABTOPOB, IIOAY-
YeHbI AOCTOBEpHbIe CPABHUMbIE Pe3yAbTaThI [ 12].

IeAbro HaIIEro NCCACAOBAHUS IBHAOCH OTIPEAEACHHE
YPOBHS AQKTaTa B KOXKHOM 9KCTPaKTe KBAAMPHIIUPOBAH-
HBIX CIIOPTCMEHOB ITMKAUYECKHX BUAOB criopTa. Hamu
anpoOUpOBaHBI Pa3AMYHbIE BAPUAHTHI COOpa 6GHOXMMU-
YeCKOTO MaTepuasa, mpeasaraemsre abropom [11; 12].

B mccaepoBaHMM mpHHAAM ydacTHe 54 IOHONIM B
Bo3pacTe 19-21 ropa KaHAMAQTHI B MacTepa M MacTepa
CTIOpTa, TIPEACTABUTEAU LJHKAHMYECKHX BHAOB (A€rko-
ATAETbI-CIIPUHTEPbI, GUATAOHHCTDI, ABDKHHKHM). PaboTa
IIPOBOAMAACH BO BpeMsl ITIOATOTOBUTEABHOTO IIEPHOAA
TOAMYHOTO TPEHHPOBOYHOTO IIUKAQ.

IToAyueHHe KOYKHOTO 9KCTPAKTA OCYIEeCTBASIAOCH
TpeMsI Cocobamu:

— nymem cmbléa ¢ AGOOHHOI NOBEPXHOCMU KUCMU:
Ha AAAOHHYIO IIOBEPXHOCTD KUCTH (B AQAOHHYIO SIMKY)
HAHOCHAHM 3 MA. AUCTUAAMPOBAHHOMN BOADI, 9KCTPAKIUSI
IIPOAOASKAAACH B Te€YEHHE 3 MHHYT C OCTOPOXKHBIM IT0-
KauMBaHHeM AAAOHH. IToAyueHHBIN BOAHBIH SKCTPaKT
OTCACHIBAAH ITUIIETKOM B IPOOUPKY;

— nymem cmuléa ¢ Paranz nasvyes: B XMMUIECKUI
CTaKaH, eMKOCThIO 20-25 MA., HaAuBaAu 15 MA. AUCTHA-
AVPOBAHHOM BOADI, OITyCKaAH B HETO ITAABIIBI KHCTEH PyK
(1-2 paranru) u BAEP>KMBaAK UX B Boae 3 MunYTHL [To-
AYYEeHHBIH CMbIB QHABTPOBAAM;

— CUCNOAB30BAHUEM NOAOCOK PUALMPOBAALHOL OyMma-
2U: MOAOCKU QHABTPOBAABHOM OyMaru pasmepom 5 cm’

CMaYMBaAX AI/ICTI/IAAI/IPOBaHHOIjI BOAOfI 1 C IIOMOIIIbIO

TIMHIETA IIPUKAAABIBAAN K KOXXE AAAOHH, BBIACPIKHBAAU

3 MMHYTHI AO TIOACBIXaHMS, 3aTeM Ha 10-15 munyT No-
MeIJAAM B CTaKaH C 15 MA. ANCTUAAMPOBAHHOM BOABL.

B moAy4eHHBIX CMBIBaX ONPEACASIAH COAEpKaHHE
Aakrara. K 5 Ma. BopHoro axcrpakra Ao6aBasiau 0,05 Ma.
0,4 M pacTBOpa XAOpHAQ XKeAe3a (110), IIPOMCXOAUT
OKpalIMBaHUE PAaCTBOPA B OAEAHO-KEATHIH LIBET M3-32
IIPUCYTCTBUSA B KOOKHOM 9KCTPAKTe MOAOYHOM KHUCAOTDI
(peakuus Bepra). ITpo6y koropumerpupoBast Ha $o-
ToarekTpokoropuMerpe KOK-2 mpu 400 HM. B KroBeTe
C TOAILIMHOM CAOSI 1 CM. IIPOTUB KOHTPOABHOI ITPOOBI —
S MaA. Boabr 1 0,05 ma. pearenTa. CopepskaHHe AQKTaTa B
po6e PacCUNTHIBAAY C IIOMOLIBIO KAAHOPOBOYHOM KPH-
BOI1, mocTpoeHHoi 1o passepenusM 0,01 M BoaHoro pac-
TBOpPa AakTaTa AUTHSA. OTpeAeAHB MAOIAAD CMBIBOYHOM
MOBEPXHOCTHU AAAOHH U $paraHr naabes (9-10 cm?), co-
Aep KaHIe MOAOYHOM KMCAOTbI ITePeCIUTHIBAAU Ha 1 cM?
noBepxHOCTU. CopeprKaHMe AAKTaTa B KOXKHOM 9KCTPAKTe
OIIPEAEASIAM ABA Pa3a: AO U IIOCAE TIOAYTOPa4acoBoil Gu-
3UY€CKOM TPEeHUPOBKU.

Kaxk Bupno (Taba. 1), u a0 Ppusudeckoit HarpyskH,
U IIOCAe TTOAYTOPAYacOBOM TPEHHUPOBKH HAMOOAbIIAS
KOHI[@HTpallMs AAKTaTa IIOAy4YeHa B CMbIBaX C AQAOHHOM

ITOBEPXHOCTH KHMCTH, HECKOABKO MEHbIIEE 3HAYEHHE B

CMBIBaX C QaAQHT MAABIIEB, HANIMeHbllee 3HAYeHUEe —
B CMbIBaX C AQAOHHOM ITOBEPXHOCTH C MCIOAb30BAHH-
eM QUABTPOBAABHON OyMarm. PasHuila B copepsKaHUN
AAKTaTa B yKa3aHHBIX IPOOAxX AO HAIPY3KU AOCTOBEp-
Ha (p < 0,05) u cocrapaser 4-7 mxr/cm> BeposTHo, KOH-
IIeHTPAIMs AAKTaTa B CMbIBaX C AAAOHHOH IIOBEPXHOCTH
00AbIIIE, YeM C pAAAHT [TAABLEB, TAK KAK KOAUYECTBO I10-
TOBBIX JK€AE3 Ha @AMHHITY ITAOIIIAAU HA AAQAOHHOM ITOBEPX-
HOCTH KUCTH 60ABLIE, YeM Ha (aAaHTaX [TAABIIEB [13].
HanmeHnbree 3HageHNe KOHIIEHTPALUH MOAOYHOM KHUC-
AOTBI B CMBIBaX C HCIIOAb30BAHHEM PHABTPOBAABHOI OY-
Marv MOXHO OOBSICHUTD IIOTepel 9aCTU AAKTATa, KOTO-
Pl He IIOAHOCTBIO CMBIBAETCS C OyMarm.

Tabnavua 1. — YpoBeHb naktata B KOKHOM 9KCTPAKTE CMOPTCMEHOB LIMK/INYECKNX
BMOOB CNopTa C pasfiNyHbIMU TUNaMM SHEPreTU4Yeckoro metabonnama

CoaeprkaHHMe AAKTaTa B KOYKHOM 3KCTPaKTe, MKr/cm?

IToAyueHue aKCcTpaKTa AO du3mueckoi MOCA€ IIOAYTOPAIACOBOM
HArpy3KH TPEHHPOBKH
CMBIB C AAAOHHOM ITOBEPXHOCTH KMCTH 54,84+ 0,85 82,63+1,99
CMBIB C GAAAHT MTAABIIEB 51,9140,52 80,7+ 1,88
CMBIB C MCITOAb30BaHHEM GpHABTPOBAABHOM OyMaru 49,68 + 0,43 77,57 +1,58

ITocae $usmyecKoit HArpy3KU OTMEYAIOTCS TTIOA0D-
Hble JKe Pa3AMYMS B COAEPKAaHHUHM MOAOYHOM KHCAOTHI B
YKa3aHHBIX IIP0OaX, HO Pa3ANYHS He BCETAQ AOCTOBEPHBHI,
npu 60osee OOMABHOM ITIOTOOTAEACHUH AOCTOBEPHOCTb

paSAI/I‘{I/Iﬁ COXpaHAETCA MEXAY COAEPIKAHHEM AAKTaTa B
KOJXXHOM 3KCTPAKTE, IOAY1€HHOM HYTéM CMbIBa C AAAOH-
HOM IIOBEPXHOCTH KHUCTH U B OKCTPAKTE, IIOAYIYEHHOM C
HUCIIOAB30OBAaHUEM q)HAbTPOBaAbHOfI 6}7MaI'I/I.
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Conditions d, infirmieres travail comme
facteur de risque pour la santé

Résumé: La description des facteurs négatifs des activités professionnelles d'infirmier. Le stress psycho-
émotionnel fréquente conduisant & une contrainte fonctionnelle marqué le coeur. Recommandé pour la prévention
des maladies, enseigner les infirmiéres de techniques de relaxation.

Mots-clés: infirmiere, les conditions de travail professionnel, le stress, le coeur.

Etude des conditions de travail des infirmiéres in-
diquent qu’ils sont a risque de maladies profession-
nelles. Les infirmiéres sont exposées a divers facteurs
défavorables de 'environnement et le processus de tra-
vail: stress haute neuro-émotionnelle, dans le cadre de
laquelle il peut y avoir un certain nombre de problémes
liés a I'adaptation a ces conditions, la posture de travail
forcé, des systémes d’analyse de la fatigue, des produits

chimiques dangereux et les agents biologiques ionisants
et non ionisants, substances cancérigénes, et d’autres [1].

Le facteur indésirable le plus fréquent dans le milieu
de travail des infirmiéres est aérosols de pollution de I'air
ateliers médicaments, désinfectants et de médicaments,
ce qui est dix fois peuvent dépasser les normes de santé.
Ateliers de pollution de I'air des substances médicamen-
teuses, en particulier antibactériens, les médicaments
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anticancéreux, qui sont des substances hautement dan-
gereuses avoir immunopressivnoe, cytostatique, un effet
de sensibilisation sur le corps, qui peuvent étre la cause
des travailleurs de la santé les maladies allergiques, les
dermatoses professionnelles, dysbiose [3].

Le stress nerveux et émotionnel causé par les infir-
miéres dans le plus grand nombre de caractéristiques
particuliéres de leur profession:

Tout d’abord, il s’agit d'une grande responsabilité
pour la vie et la santé du patient.

Deuxiémement, séjour de longue durée dans les
émotions négatives — la souffrance, la douleur, I'irri-
tation, etc.

Troisiemement, il est le fonctionnement irrégulier
avec le devoir nocturne et diurne qui viole les biorythmes
naturels de travail et de repos et avoir un effet négatif sur
les capacités d’adaptation de l'organisme.

Quatriémement, les salaires des infirmiéres ne cor-
respond pas a la mesure de leur responsabilité sociale,
qui provoque un sentiment d’insatisfaction a I'égard de
leur profession et de stress personnel [4].

Dans les observations [2], il est montré que les pro-
duits des activités de stress en organisme est susceptible
de perturber les mécanismes d’auto-régulation, frapper

les rythmes biologiques, I'évolution hormonale et la
fonction immunitaire.

Nos indicateurs d’infirmiéres de recherche avec un
horaire quotidien de travail a montré que dans un état de
confort fonctionnel parametres physiologiques de base
(pressionartérielle-BP, fréquence cardiaque-FC, fréquence
respiratoire-FR) sont dans les limites normales. Dans un
état de plus grande systolique neuro-émotionnelle et le
stress physique valeurs BP systolique atteignent 150160,
diastolique — 90-100 mm. Hg, FC — de 100-130 bat-
tements/min, de la fréquence respiratoire a 22-26/min.
Dans le méme temps, il ya une diminution progressive de
la performance, de plus en plus rapide des symptomes de
fatigue, baisse de la productivité et I'efficacité. Bien enten-
du, ce mode de fonctionnement est extréme pour le corps
et conduit a la fatigue et aux maladies chroniques.

Ces observations et I'analyse de la littérature scienti-
fique indique que de nombreuses maladies ont infirmieres
sont des professionnels. Conditions de leur activité est un
facteur de risque pourla santé. Afin de réduire le risque de
maladies professionnelles et de préserver les infirmiéres de
santé nécessaires des mesures pour améliorer les condi-
tions de travail et de repos, pour former des infirmiéres
méthodes d’état de relaxation auto-régulation.
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Abstract: Influence of environment is reflected in a functional condition of a human body. It is established that at
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cycle of supervision influences of the central contour over the autonomous prevail.
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UccnepoBaHue perynaumm cepaedyHoro purma y HacesneHuvs
B ycnosuax Pecnyonukmn KapakannakcraH

AHHOT&].[I/I}I: Bansuue OKPY)KaIOH.Ieﬁ CP€ADBI OTPAXKAETCA Ha CI)YHKI_II/IOHaAbHOM COCTOSTHMH OpraHM3Ma Y€AOBEKaA.

yCTaHOBAeHO, 4TO Y KOpE€HHbIX KUTeAeHn PeCHY6AI/IKI/I KapaKaAl'[aKCTaH B PETYAAIIMH CEPAEIHOI'O PUTMA Y MY>KIHH 3PEAO-

T'O BO3pacCTa B TEUEHHE 'OAOBOI'O ITMKAQ Ha6AIOAeHI/I5{ HPeO6AaAaIOT BAVISTHHS ITEHTPAABHOI'O KOHTYPpa HaA aBTOHOMHDBIM.

Kazouesbie caoBa: 3p0poBbe HaceaeHus, KapakaAmmakcTaH, cepAeUHBIH PUTM, PeryAsIus, GaKTOPhI pUCKA.

H3zyyeHre MeXaHU3MOB peTryAsIlIU U QpyHKITMOHAAD-
HBIX B3aUMOAEHCTBUN MEXAY PeryAITOPHBIMU KOHTYpa-
MU SIBASIETCSI OAHUM M3 HarboAee aKTyaAbHBIX HAIIPaB-
ACHUHN $YHAAMEHTAABHOM U IIPUKAAAHON QU3HOAOTHH U
MEAUIIMHDBL. AHAAU3 PETYASIIUH CEPACYHOTO PUTMA AACT
BO3MOXXHOCTD ITOAYYeHHsI IIPOTHOCTHYECKOM HHPOpMa-
MU O GYHKIJIOHAABHOM COCTOSIHUM U OCOOEHHOCTSIX
AAANTHBHbIX PEAKIMi BCEro opranuama [2; 6.

AvHaMIYeCcKHil psiA KAPAMOMHTEPBAAOB (pHTMO-
rpamma — PI') siBAsIeTCSl UBMOAOTHYECKUM CHTHAAOM,
OTPAXKAIONIUM COBOKYTIHOE HEHPOTyMOPAaAbHOE peryAs-
TOpHOE BO3AelicTBUe Ha cepalie. OAHOM U3 3apa4 COBpe-
MEeHHBIX HCCAEAOBAHHI B 00AACTH aHAAW3A BapHUaOeAb-
HocTu cepaearoro purma (BCP) sBasieTcst onpepesenue
AKTUBHOCTHU PeTryASTOPHBIX KOHTYPOB, $OPMUPYIOMUX
aTo BosaericTBue. OAHUM M3 METOAOB, PeMAomUX 3Ty
3aAauy, IBASETCS CIIEKTPAABHBIN AaHAAM3, TIO3BOASIONIMI
BBIACAUTD U3 CAOSKHOTO KOA€DAHMSI COCTABASIIOIIIE €0
HCXOAHbIE 60Aee IIPOCTbIe KOAeOAHMS, ¥ YCTAHOBUTD UX
wactoTel u uHTeHcuBHOCTH | 3; 13]. Ilpu anasmse 4a-
croTHOM cTpyKTyphl PI' 0c06bIil HHTEpeC MmpeACTaBAS-
eT BpeMeHHas AOKAaAM3al[Us M3MeHEeHHH CIIeKTPaAbHO-
IO COCTaBa CHI'HaAQ, KOTOpasi MO3BOAsIeT QUKCUPOBATh
NosIBA€HME, U3MEHeHHe BKAAAA MAH HCYe3HOBEHHE KO-
AebaTeABHBIX KOMIIOHEHT. B cBsi3u ¢ aTHM, 0000 aKTy-
AABHO CTOHT IpobAeMa BBIOOpa U3 PSIAA TIPEAAATAEMbIX
MaTeMaTH4eCKHX METOAOB CIIeKTPAaAbHOTO aHAAM3A TeX,
KOTOPBIE YAOBAETBOPSIAH ObI 3aAa4aM PUIHOAOTUIECKUX
HCCAEAOBAHMI, @ TAKOKe OBIAU ObI IPUMEHHUMBI B AUATHO-
CTHUYECKHUX ITeASIX.

Hayumbie mpo0OAeMbl OIlEHKM BAMSHHS (PAKTOPOB
OKPY>KaIOIIefl CpeABI Ha 3A0pOBbe YeAOBEeKa U 000CHOBa-
HHe CHUCTEMbI 03A0POBUTEABHBIX MEPOIPHATUM CEIOAHS
SBASIFOTCS TIPHOPUTETHBIMU 3aAa9aMH I'OCYAAPCTBEHHOM

9KOAOTUYECKOM TOAUTHUKH IIPAKTUYECKHU BO BCEX PA3BUTBIX
CTpaHax. YCTaHOBAeHHe IPUIHHHO-CACACTBEHHBIX CBSI3€Hl
MEXXAY 9KOAOTMYeCKUMU GAKTOPAMH PUCKA U COCTOSTHAEM
3AOPOBDSI HACEAEHNS AAeT BO3MOKHOCTbD YIIPaBAeHUS PaK-
TOPaMH PUCKA B IPOPUAAKTUYECKHX IIEASIX.

OrpurijareAbHOE BO3AEHCTBHE OKPYIKAIOIIEH CPeAbI
B YCAOBHSX MACCOBOM aHTPOIIO-TEXHOT€HHOM HAarPy3KU
HAXOAUT CBOE OTPa’KeHHUE B YXYAIIEHUHU AeMorpaduye-
CKMX TIOKa3aTeAeil, CHIDKEHUH (YHKIIMOHAABHBIX BO3-
MO>KHOCTeH U 3aIUTHBIX CHA OPTaHU3Ma, pocTe 3ab0Ae-
BaeMOCTH ¥ CMEPTHOCTH HaceAeHus [ 1; 4].

[Taox0e KauyecTBO MUTHEBBIX BOA, HAKAAABIBASICH HA
XKApKUH, pe3KO KOHTHHEHTAAbHbIH KaumaT IOxxHOro
ITpuapaabst yxyallaeT >KU3HEHHbIE YCAOBHUS HaCeAEHIS,
$OpMHUPYIOT [TOYBY AASI KOMITAEKCA OOAE3HET, CBSI3AaHHBIX
C BOAHBIM QaKTOPOM, T.K. B )KAPKOM KAUMATe BOAOIIO-
TpebaeHue Bo3pacraeT B 8—10 pas.

B BoaOIIpOBOAAX, CHAOXKAIOIIHX BOAO U3 IIOBEPX-
HOCTHBIX UCTOYHMKOB, IIPOILIEHT CAy4as OTKAOHEHHI
KauyecTBa BOABI B OTAEABHBIE TOABI AOCTHTaA 38 % 1o
XHUMHYeCKHUM TTOKa3aTeAsM U 43 % 1o bakTepuoAormye-
ckum [11]. ViccaepOBaHMAMMU yCTaHOBAEHO, YTO COBpe-
MEHHOE COCTOSIHHE CBSI3aHO CO 3HAYUTEABHOM IIOTpe-
6AeHMEM ITOA3EMHBIX BOA KaK AAS BOAOCHAOMKEHMS, TaK
U AASI OPOIIIEHHS U He BCETAQ HAITPABAEHbI B HYXKHYIO AASL
4eAOBeKa CTOPOHY. AOAsI TPO6 BOADI, He OTBEYAIOLIEN
TUTMeHNYeCKIM HOPMATHBAM 110 MUKPOOHOAOTHYeCKUM
IIOKAa3aTeAsIM, IO BOAOIIPOBOAAM C IIOA3€MHBIMHU UCTOY-
HUKaMu cocTaBasieT — 7,0 %, ¢ BOA0320OpOM 13 OTKpBI-
TBIX BOAOEMOB — 4,6 %, I10 CAHUTAPHBIM U XHMHYECKIM
noxasareasm —15 % u 27,7 % coorBercTBenHo [11].

BansHue okpyskaromeit cpeabl OTpaXkaeTcsl Ha PyHK-
LIMOHAABHOM COCTOSIHMH OpraHusMa deaoseka [1]. Cu-
cTeMa KpOBOOOpaIeHus: 0COOEHHO YyBCTBUTEABHA K
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BAMSIHMIO BHEIIHEH CpeAbl, CPaBHUTEABHO PAaHO BKAIOYA-
eTCsl B peaKluM apanTanun [6; 8] 1 MoxeT paccmarpu-
BaThCS KaK IyBCTBUTEABHBIN HHAUKATOP AAAITAIIMOHHbIX
peaxIuil jeAocTHOro opranuama [ 1; 3].

CepaedyHO-cOCyAMCTasl CUCTeMA, aKTUBHO Y4acTBY-
IoIjasi B IIPOIleCccax aAANTAIlMM OPTaHM3Ma K YCAOBHAM
KU3HEAESITEABHOCTH, IIOABEPraeTcs CyIeCTBEHHOMY
BAMSHHIO BET€TaTUBHOM HEPBHOM CHCTEMbI (BaeBCKHﬁ,
bBepcenesa, 2008). Onenka $yHKIITMOHAABHOTO COCTO-
SIHUSI CEPAEYHO-COCYAUCTOM CHCTeMbl YeAOBEeKa aKTY-
aAbHA HE TOABKO B CBSI3H C IMOBBIIIEHHOMN CTEIIEHbIO €€
YS3BUMOCTH TOA AEHCTBUEM Pa3AMYHBIX PakTOpoB [7]
(EBAOKHMOB 1 Ap., 2007), HO U TIO IPHYKHE BHICOKOTO
YPOBHs 3a00A€BaeMOCTH U CMEPTHOCTH HAaCEAeHHUs B
CBSI3H C CEPAEYHO-COCYAUCTOH maToAorueit. OAHUM 13
HOBBIX METOAOB, HCTIOAb3yeMbIX AASL PAHHETO BbISIBACHHS
9AEKTPOPH3MOAOTUIECKHUX H3MEHEHUH B MUOKapAe, He
pacIo3HaBaeMbIX TP TpapAunmoHHoM aHaAu3e OKI; sB-
AsileTcs AucriepcuonHoe kaptuposanne OKI' [11].

Hamu o6caepoBano 90 mpakTHYeCKH 3AOPOBBIX
My>xunHbl 13 Pecrybanku Kapakaamakcran Bospac-
ToM 20-50 AeT, U3 KOTOPBIX B AAAbPHEHIIEM AASL AOATO-
BpeMeHHOTI'O MOHUTOPHUHTIa OBIA0 0TOOpaHO 28 sxuTeAeit
r. Hykyca. TopoBO#t MeAMKO-9KOAOTHYECKMI MOHHU-
TOPHHT NPOBOAUAU C anpead 2012 no anpeab 2014 T.
y 10 my>xumn B Bospacre 30-50 aer. [pynma obcaeay-
eMBIX AUI] BKAIOYAAQ HAYYHBIX COTpYAHUKOB Kapaxaa-
nakckoro HMM ecrecTBeHHBIX HayK U IIpeIIOAABaTeAeH
Hyxycckoro rocyaapcTBeHHOTO IIeAArOrMYecKoro MH-
CTUTYTA UM. AXKUHHA3A (r. Hyxyc, KapaKaAnaKCTaH).

Bapuab6eabnocts ceppaeunoro purma (BCP) — ato
M3MEeHYUBOCTb MHTepBaroB RR, a ToyHee mHTepBa-
AoB PP, T.x. oTpaxkaeT QyHKIMOHAABHOE COCTOSIHHE
CHHYCOBOTO y3Aa. B 3aBHCHMOCTH OT QyHKITMOHAAD-
HOTO COCTOSIHMSI OPTaHH3Ma ITOKOH, GU3UIeCcKass UAU
IICUX0-dMOIMOoHaAbHas akTUBHOCTh — YCC, a 3Ha-
gut RR, nmocrossaHO Mensrorcs. ITocae perucrpanuu
aauteabHoi OKI' Mb1 umeeMm aauHHBIHN psp RR unTep-
BaAoB. B pesyabraTe npeobpasosanuit ypbe moaydaer-
CsI YACTOTHBIM CIIEKTP TeX IePHOAMIECKHUX KOAeOAHUT,
KOTOpBbI€ COCTABASIAM HICXOAHYIO KPHUBYIO.

CoraacHO AUTEpaTYpPHBIM AAHHBIM, Bar'yCHAsl aKTHB-
HOCTb SIBASIETCS OCHOBHOM COCTaBASIIOINEN BHICOKOYA-
crotHoro (BY) KOMIIOHEeHTa, IO AAHHBIM OAOKMPOBaHMS
MYCKapHHOBBIX PellelITOPOB, BATOTOMUH U 3aBHCHUT OT
das abxanus [S; 13; 14]. B oneHke HU3KOYACTOTHO-
ro (HY) xomnoneHTa umeroTcs nporuBopeuns. Hexo-
TOpBIe ABTOPBI CUUTAIOT, YTO PHU3MOAOTHIECKAS OljeH-
xa HY HeopHO3HaYHa M3-32 MHOXKECTBA BAUSIOIIMX Ha
Hee (aKTOpPOB [12]. B psae pabor mpepmoaaraercs,

YTO BbIPa’KeHHbIN B HOPMaAM30BaHHbIX epnHuIax HY
KOMIIOHEHT SIBASIETCS] KOAUYeCTBEHHbIM MapKepOM CHM-
naTudeckoit Moayasiuu [ 16], To Bpems Kak Apyrue uc-
caepoBarean paccMarpusaroT HY kak oTpaxaromuit u
CHMIIaTUYECKYI0, U BaryCHYIO aKTUBHOCTD [ 13].

B o6enx Bospactabrx rpymmax (20-39 et u40-50 aer)
B KApKUH IIEPHOA FOAQ OTMEUEHA HECKOABKO YAOBAETBOPH-
TeAbHAsI AAAIITAIINSA K YCAOBUSIM OKPY>KAIOIIel CPEABI, IIPH
KOTOPO UMEIOTCSI AOCTaTO4HbIe PYHKIIMOHAAbHBIE BO3-
MO>XKHOCTH OpTaHM3Ma M TOMEOCTa3 MMOAAEPKUBACTCS IIPU
YMepeHHOM HAIPSDKEHHU PeryASTOPHbIX CHCTeM. 3UMOM
BCAEACTBHE BO3AEHCTBHS HeOAArOMpPUSTHBIX KAUMATH-
geckux $akTOpoB (OUeHD HU3KAS TEMIIEpaTypa BO3AYXa,
BBICOKOE aTMOC(ePHOE AaBACHHUE) ¥ «60Aee MOAOABIX>
U <3PEABIX> MY>KUHH AAS TIOAACPIKAHMS PAaBHOBECHS Op-
raHHU3Ma C OKpY>Karollel CpeAOit pa3BUBAETCS BbIPaXKeH-
HOe HallpsDKeHIe PeryASTOPHBIX CHCTeM C MOOHAHM3aIIHelt
dyHKIMOHAABHBIX pe3epBos [ 10].

Y o6caeAyeMbIX My>KUHH, KOpeHHBIX JkuTeAeit Kapa-
KaAIIaKCTaHAa BHIIBAEHO CHIDKEHME ITOKa3aTeAel aKTHBHO-
cTu mapacummnarudeckoro oraeaa BHC B xoaopHOe Bpems
TOAQ, 4TO II03BOASIET FOBOPHUTb O IIPe0OAAAAHHH [IeHTPAAD-
HOT'0 KOHTYPa peryAsIiui pUTMa CepALla HaA aBTOHOMHBIM
Y AQHHO# rpyTibs: 06caep0BaHHbIX AmL [ 13; 15].

B Temaoe Bpems ropa SI HaxXoAMACS Ha OAHOM
ypOBHe B 00eHX BO3PACTHBIX IPYIIIAX, OAHAKO 3UMOI
Y <3peAbIX>» MY)XYUH OTMeYaeTcsi OoAee BHICOKOE 3Ha-
YeHHe AQHHOIO ITOKa3aTeAs, HaXOAsIeecs Ha BepxHel
rpaHMIle HOPMATHBA. Y 00CAEAyeMBIX My>XYUH PA3HOTO
Boapacra (20-50 AeT) TIOKA3aTeAr LIeHTPAABHOM IreMo-
AVHAMUKU ¥ BeTeTaTUBHOM PeryAsI[uH He Pa3AMYaIOTCS.
BospacTHble 0COOEHHOCTH MPOSIBASIFOTCSI B XOAOAHBIH
IIEPUOA FOAQ, KOTAA B 00eUX IPYIIITaX HAOAIOAQETCSI AOMHU-
HHpOBaHUe 1IeHTPAABHOTO KOHTYpPa PeTyASIIHH, C BKAIO-
JeHHeM OoAee BbICOKHX YPOBHET PEryASILIHU CEPACYHOTO
purma B rpymne 30-50 AerT.

YcTaHOBA€HO, YTO Y KOpeHHbIX XuTeAeit Pecryban-
ku KapakaAmakcTaH B peryAsijuu CepAe€dHOTO PUTMA y
MY>KYHH 3PEAOTO BO3PAcTa B TeYeHHEe TOAOBOTO ITHMKAQ
HAOAIOAGHHS TIPe0OAAAAIOT BAMSIHUSL II€HTPAABHOTO
KOHTypa Hap aBTOHOMHbIM. Hamboaee BbipaskeHHas
IIeHTPAAU3AIUs YIIPAaBAGHHS CEPAEYHbIM PUTMOM 3a-
¢uKCHpOBaHa B HIOHe — HIOAE U AeKabpe Mecsirax. B
rpymmnax My>k4uuH 20 u 40 AeT B XOAOAHBIN IIEPHUOA FOAQ
(3uMOI1) BBISIBACHDI pa3Anyus B $yHKIIMOHAABHOM COCTO-
SIHUU CePAEYHO-COCYAUCTOM CHUCTEMBI M BereTaTUBHOM
PeryAsiIiiy, B TO BpeMs KaK B XapKHUH IepHoA BpeMeHH
0COOBIX Pa3AMYHIL He OOHAPYKEHO.

Taxoke oTMeUeHO, 4TO y MY>KYMH, TPOKUBAIOIIUX B
KapakaamaxcTaHe, IpOUCXOAUT HarboOAee ONITHMAABHAS
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peryadanus CEPACIHOIO pUTMA M HAIIPSOKEHHS peEry- YCTaAaHOBA€HO, YTO B CEHTHGPE-OKTSI6PC Mecianax 1nmpo-

ASATOPHBIX CHCTEM. BIJI}IBAeHO, 4TO yJacCTHE LIEHTPAAD- HCXOAUT CTa6I/IAI/ISaI_II/Iﬂ KOMHEHcaTOPHO-HPHCHOCO6I/I-

HOTO KOHTYypa pEeryAsaliniui MUHUMAAbHO. Bmecte ¢ Tem TE€AbPHbIX MEXAHHU3MOB.
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To the question of protection animal and flora southern Aral Sea area

Abstract: In article questions of a current state of a plant and animal life in the region Aral Sea area are considered.

Owing to drying of the Aral Sea, violation of balance of an ecosystem of Southern of Aral Sea area also happens
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anthropogenous desertification and an aridization. Ways of maintenance of a specific variety of animals and plants

as bases of stability of ecosystems and preservation of a biodiversity in Southern of Aral Sea area are offered.

Keywords: Southern of Aral Sea area, ecosystem, plant and animal life, protection measures, biodiversity.
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K BOnpocy oxpaHbl )XMBOTHOIO 1 PaCTUTEJIbHOIO
mupa lOxxHoro NMpuapanbs

AHHOTa].lI/Iﬂ: B crarpe PaCcCMOTPEHDI BOIIPOCHI COBPEMEHHOI'O COCTOSHMSA paCTHUTEABHOI'O H JXUBOTHOI'O MHpa

B peruoHe IIpuapaaps. BcaeacTBue BbichIXaHUs APaAbCKOTO MOPsl, HapylleHHe paBHOBecHs akocucTeMsl IOxHOTO

IIpuapaAbs u MPOUCXOAUT AHTPOIIOTeHHOE OITyCThIHMBaHUe U apuAM3aIius. [IpeaAosKeHbI Iy TH TOAAEPKAHHS BUAO-

BOT'O Pa3HOOOPA3HUsi KUBOTHBIX M PACTEHMUI, KAK OCHOBBI yCTOMYHBOCTHU 9KOCHCTEM M COXPaHEHHH 6HOPa3HO0Opasus

B IOxno0M IIpuapaasve.

Karouesbie caoBa: IOxxnoe [Tpuapasbe, a3KocucTeMa, paCTUTEABHBIN U SKUBOTHBINA MHP, MEPbI OXPaHBbI, OHO-

pasHoObpasue.

ITpusHaBasi BAXKHOCTb COXPaHEHHs OMOAOTHYECKHX
PecypcoB AASL CBOErO FTApPMOHUYHOTO pa3uThs, Pecrry-
6AvKa Y36eKHCTaH IPUCOGAMHHAACH K MeXXAyHapOAHOM
Konsenmu o Bropasnoo6pasuto. Bruoaormueckoe pas-
HOOOpasue — 3TO KU3HEHHBIH PeCypC AASL AIOACH, KaK
AASL MUPOBOTO COOOIIECTBA, TAK M AASI KOXKAO! CTPAHBL
OHO A€XHT B OCHOBE 9KOHOMMYECKOH IPOM3BOAUTEAD-
HOCTH, a IO COXpaHeHHe M PaljiOHAAbHOE UCITIOAb30Ba-
HYe SIBASIFOTCS] HeOOXOAMMBIMH AASL AOCTYDKEHHUS YCTOM-
YMBOTO Pa3BUTHUS HAIIETO FOCYAAPCTBa.

C KOHIIa TPOIIAOTO BeKa AASI BbIIBACHHUS AaHTPOIIOTeH-
HOTO ¥ TeXHOT€HHOTO (aKTOpPOB Ha pOHE eCTeCTBEHHbIX
U3MEHEHMI IPOBOAMTCS PSA MEPOIIPUSTHI IO MOHHUTO-
PHHI'Y, BKAIOYAIOIeMy HaOAIOACHHE, OLIEHKY COCTOSHHS,
IIPOTHO3 U aHAAU3 IIPOTHO3UPYEMOIO COCTOSHHUS, YTO
IIO3BOASIET, B KOHEYHOM MTOT€, PEryAUPOBaTh Ka4eCTBO
OKpY>KaIoIjell CPeABI M ee BAMSHHE Ha OuopasHoobpasue
daymsr Maexormraromux [7; 8]. Kaxabuit mpupoaHbLit
KOMIIAEKC UMEeeT CBOU XapaKTepHble PaCTUTEAbHBIE CO-
00IecTBa U, B 9TOM CBSI3H, BUAOBOM COCTaB $payHbI U CO-
CTOSIHMe IOIYASIIMI XXMBOTHBIX. B HacTosmee Bpems,
BCAEACTBHE BBICBIXaHUs APaAbCKOTO MOPsl, HAPYIIEHO

paBHOBecHe akocucrembl IOxxHoro Ilpnapaans, mpeccunr
Ha IIPUPOAHBIE KOMITAEKCHI 3A€Ch AOCTUTAeT Ype3BbIYaii-
HOM CHABI, IOBCEMECTHO ITPOMCXOAUT aHTPOIIOTeHHOe
OIyCTHIHMBaHUe 1 apuAn3anys (4, 70-71].
Oxoaoruveckuit kpusuc B [Ipuapasbe npusea k Ha-
PYIIEHUIO AMHAMHYECKOTO PaBHOBECHS 9KOCHCTEM pe-
THOHA, ACTPAAAITMH IIPUPOAHBIX KOMIIAEKCOB, COKpaIlje-
HUIO OMOPa3HOOOpasHsi PaCTUTEABHOTO U SKHBOTHOTO
mupa. Teppuropus AeAbTBI p. AMyAQpbH COCTaBASIET
0K0AO 3 397,8 ThIC. Ta., 3 HUX ITOAUBHbIE 36MAH COCTAB-
As10T 1741 ThIC. ra., OCTaAbHBIE HCIIOAB3YIOTCS KaK I1acT-
OHIIa, a TAKOKe I10 PacIpeAeAeHHIO apeaAa OOUTAHMS MAe-
KOIIUTAOIINX Pa3AeA€HbI HA TPY OMOTOIIA: TPOCTHUKOBbIE
3aPOCAM M BOAOEMBI, TYTal M CEAbCKOXO3SHCTBeHHbIe
YTOADbSL. B TPOCTHHKOBBIX 3apOCASIX 1 BOAOEMAX HH30BbEB
Amypappu 06UTaIOT 16 BHAOB MAEKOTIUTAIOIIHX: BOAK, IIIa-
KaA, AUCHIIR, 6apCYK, OHAATPA, AOMOBASI MBILIIb, FPeOeHIIH-
KOBasi ITeCYaHKa, MAMICKAs TOAEBKA, 3as1I-IeCIAHUK H AP.
TyrafiHpiil OMOTOI NPUHAAAEKHUT K YHUCAYy HaW-
6oAee 6oraTbIx MeCTOOOUTAaHUN U OOMABHO HaceAeH
PasHOOOpPA3HBIMU XKHBOTHBIM [1, 5-77; 2, 86-88].
ITo AQHHBIM CIIELIMAAMCTOB 3A€Chb obuTaeT 24 BuAA
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MAEKOMHTAIIKX (3as1[-eCYaHuK, YIIACTBIN eX, M-
KaA, AMCHIIA, TPeOeHIUKOBAS U IOAYACHHAS IIeCIAHKH,
MAMFIICKASI IOAEBKA, XKEATBII CYCAVK, IIAACTUHYATO3Y Oast
KpbIca U AP-) [8, 124]. OAHMM H3 peaKAMMATH3UPO-
BaHHBIX BUAOB sIBAsieTCs Byxapckuit oaeHb (Xanrya),
KOTOPBII OBIA IIHPOKO PACIPOCTPAHEH BO BCEX TYTasiX
AeapThl AMypapbu B 40-50-x ropax XX Beka. B Hacro-
Aijee BpeMs OH obutaet B bapait-TyrafickoM 3amoBea-
Huke [ 3, 84-90; 9, 53-59].

Ha Teppuropuu Takoro 610ToIIa, KaK CEAbCKOXO3SIH-
CTBEHHbIE YTOAbs obuTaet 31 Bup MAekonuTaromux (mma-
KaA, AVICHI}Q, MAABIN TYIIKAHYMK, TOAYACHHAS M KPACHOX-
BOCTas [TeCYaHKU U ,A,p.). AOMUHHMPYIOIUMU BUAAMH AAS
BCeX OHOTOIIOB HU30BbeB AMYAQPBU SIBASIFOTCSI AOMOBASI
MBIIIb U IPebeHIIKOBas TecyaHKa. VI3 CHHAHTPOIHBIX
XUITHBIX BUAOB BCTPEYAIOTCSI BOAK, AUCHUIIA U IAKAA.

Ha ¢one cHmwxenus ApasbcKoro Mops, Bo3pac-
TaHHUS IPOIECCa APUAM3ALUU U OITyCTHIHUBAHMS,
BBICBIXQHUSI OOABIIMHCTBA O3€PHBIX CHUCTEM IIPOFC-
XOAUT COKpaljeHre MeCTOOOUTAHHS U BUAOBOTO pa3-
HOOOpa3us >KUBOTHBIX (B OCHOBHBIM Me30PHABHBIX
BUAOB) [ S, 174-177; 8, 124].

Tuaposormueckuit pexkuM AMYAApPBH SBASIETCS OA-
HHM 13 OCHOBHBIX paKTOPOB AASI ME30- U THAPOPHUABHBIX
BHAOB KMBOTHBIX. [AyOoK1e HeoOpaTHMble H3MEHEHHUSI
IIPUPOAHOM CPEABI B pEeTHOHE COKPATHAH ITAOIIAAN MECT
O6OUTaHMS HEKOTOPBIX BAAOB XMBOTHBIX (OHAATpA, HAHII-
CKasl IIOAEBKA, KAOaH U T. A.). CobpaHHbIe AQHHBIE II0 U3-
MEHEHHIO MeTEOPOAOTHYECKHX YCAOBHI ITOKA3bIBAIOT,
YTO CHAbHBIE IIPOAOAKUTEABHbBIE BETPHI, BBIHOCSIIINE
IIbIAeBBIE U COA€BbIE BBIHOCHI IIPOHHUKAIOT B TAyOb Tyraes
U TPOCTHUKOBBIX 3apOCAEH, eCYaHBIX U TUIICOBBIX MaC-
CHBOB, U TEM CaAMBIM YXYAIIAIOT KOPMOBBIE U 3aIUTHBIE
yCAOBHUS M MecTa oburtaHus XuBoTHBIX. [Top BO3aelt-
CTBHEM aHTPOIOTreHHBIX PAKTOPOB PE3KO COKPATHUAACH
YHUCACHHOCTb OXOTHHYbe-IIPOMBICAOBBIX U ITyIIHBIX BU-
AOB. MHOTHE BUABI MAEKOIIUTAOIIUX, TAKKE KAK AUCHIIA,
IIaKaA, BOAK, OHAQTPa, TeCYaHKH B HEAABHEM IIPOIIAOM
CAY>KMAM OOBEKTOM ITYIIHOTO ITPOMBICAQ, HEKOTOpPbIE
BHABI KOIIBITHBIX )KUBOTHBIX UMEAN OXOTHHUYbE 3HAYCHHE
(caiirax, axeitpan) [6, 76].

OaHa 13 BOKHEHIINX MePCIeKTHB H3yYeHHs PacTHU-
TeAbHOTrO MoKpoBa Kapakaamakun — pa3paborka reo-
OOTaHHYECKUX OCHOB €ro oxpaHbl Borarsiit MaTepuaa
AASI TAKHX HCCAEAOBAHUI AAIOT paboThl PAOPHCTOB U
MO3HAHMIT 9KOAOTHH coobmecTB. COraacHO MOCAEAHEM
cBopke Bo ¢paope Kapaxaamaxmu nmerorcst 980 BUAOB
AUKOPACTYIUX, CEAbCKOXO3SHCTBEHHBIX PaCTeHHH, OT-
Hocamuxcs K 98 cemerictaMm, 443 popam. M3 Hux anko-
PacTyImux BUAOB cOCTaBAsIeT 859 BUAOB [10].

PazHoo6pasue pacrureapHoct B Kapakaama-
KUU BEAWKO, IIOKPOB TeTepOTeHHBIH, KOMIIACKCHBIMH,
9KOAOTHYECKHUIT i OHOAOTHIECKH HEOAHOPOAHBII. 3AeCh
BBIA€AEHO 0KOAO 50 9K061OMOPPOB, HECKOABKO TUIIOB
PACTHTEAPHOCTH, COTHH PHUTOIIEHO30B, U BCE 3TO HEMEA-
A€HHO pearupyer Ha MaAeHIIHe IPOIeCChl B 9KOCUCTe-
Max. Bmecre ¢ TeM, 06beKTaMI OXpaHbI Ha yPOBHE BUAQ
AOMKHBI CTaTh B MIEPBYIO OYePeAb, SHAEMHUKH, PEAHKTHI
U AUKHe COPOAMYH KYABTYPHBIX PaCTeHHUH, a TAaKKe pac-
TEHHs, UHTEHCUBHO UCTpebAsieMble HAU MCYe3alolIHe B
CBSI3H C Ipe0bpa3oBaHIeM MeCT X OOUTAHUSL

Bo paope Kapaxaanmakcrana mpl Boigeanan 176 anpe-
MHYHBIX BUAOB PaCTEHHIH (u3 HMx KapaKaAIIaKCKHe dHAE-
MHKHU COCTaBASIOT 9 BUAOB 1AH 0,98 %), 15 PeAMKTOBBIX
1 33 AMKUX COpOAMYA KYABTYPHBIX pacTenuil. K rpymme
KapaKAAIIAKCKHX 9HAEMOB OTHECEHBI CAEAYIOIIHE BUABL:
eXXeBHHUK 0OeCIpHUI[BETHIYKOBBII, Ko3Ael] Bynre, ky3u-
HUSI AAMHHOBETBUCTAs], AUITyYKa MeAKasi, HOTOAOBAaTKa
AAMHHOBEHUYMKOBAs, ITeCYAHAS KA AAMHHOKUCTEBAS,
CHHETOAOBHUK YAUBHTEABHBIH, COASTHKA ITyCTBIHHAS, CO-
ASIHKA XMBHHCKas. V3 mepedncaeHHBIX BUAOB TPH IPO-
uspacraroT Ha CyATraHymnspaare (Ammyuka MeAkas, Ko3Ael]
ByHre, HaroAOBaTKa AAMHHOBEHYMKOBA): ABA ABASIOTCS
9HAEMaMH YCTIOpTa (exxeBHHK OecrpHIIBe THIYKOBDI,
COASIHKA XMBHHCKAs); COASTHKA ITyCTHIHHAS IpoU3pacTaeT
Ha Ycriopre n CyATaHYH3AATe; eCYaHas aKaIUs AAMHHO-
kucreBass — 9HAeM [Ipuapaaps u ocrpoBa ApaAbcKoro
MOPSI; CHHETOAOBHHK YAUBUTEABHBIH — SHAEM OCTAHIIOB
Beabray; Ky3uHusI AAMHHOBeTBUCTasE — 9HAeM CyATaHy-
uspara u Kyckanaray.

ITepeuncaeHHBIE BUABI BCTPEYAIOTCS CIIOPAANIECKH
HAM PEAKO U IIPOU3PACTAIOT B OIIPEACACHHBIX YCAOBH-
SIX Ha TUIICHPOBAHHBIX COAOHLIEBATHIX MAM II[eOHICTBIX
CKAOHAX, OTA€AbHbIE BUABI — Ha IECKaX, AAAFOBHAABHBIX
noyBax. Bce aTu aHAEMBI TPeOYIOT IIOAHOM OXpaHbI U3-
BECTHBIX MECT IIPOM3PACTAHHA U OCYIeCTBACHHS KOH-
TPOAS 32 COCTOSIHHEM IOITYASIIIHH, @ TAK)KE AAAbHEHIIEero
M3y4eHHs UX apeaAd U OHOAOTHIL

Qupemsl (167 BuAOB) pacnpepeAeHbI HepaBHOMep-
HO I10 ceMericTBaM U popaM. O630p MeCTOHAXOXKASHUS
9HAEMHUKOB MOKAa3bIBAET, YTO OCHOBHASI MAacCa HUX CO-
cpepoTouena Ha maato Yeriopr (37 Bupos), Cyatamy-
uzpare (29), B IIeCYAHBIX AU ITe6GHUCTBIX HH3KOTOPBSIX
Kp13biakymos (34), Ha AABTOBBIX PAaBHHHAX U AUTOPAAU
APaAbCKOTO MOPSI 9HAEMHUKOB MeHbIIIe (17 BupoB).

ITo cremeHu yrpo)XaeMOCTH OHU OTHOCSATCS K IPYIIITe
COXPAHSIONMUXCS, TH BUABI YUCACHHOCTD U PacIpOCTpa-
HeHUe KOTOPBIX COKPAIAIOTCS B PE3YAbTATe YCHACHHS
9KCITAYaTaI[UM B KaUueCTBE CHIPbEBBIX PACTEHUH U IPH
OCBOEHHHU HOBBIX 3€MeAb. BOABIIMHCTBO BHUAOB 3TOM
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IPYIIIBI UMEIOT HAPOAHO-XO3SICTBeHHOE 3HaueHHe (Ae-
KapCTBEHHbIE, IeCKOYKPEIUTEAbHbIE, KOPMOBbIE H AD. ).

PeankroBbie Bupbl (19) cocpepoToueHsl mpenmy-
IeCTBEHHO Ha TPETHYHOM ITAATO YCTIOPT U OCTAHI[OBBIX
HusKkoropbsx Cesepo-3amapnoro Keispiakyma. B peapre
AMypapbU HIMEIOTCSI TPETUYHbIE PeAUKTHI ApeBHell 60-
peaapHOit pAopbI [OAQPKTHKH: KYBIIMHKA YUCTO-6eAas,
KyOBIIIIKA JKeATasl, AAbAPOBAHAQ ITy3bIpyaTas u Ap. OHu
HAaXOAATCS Ha T'PAaHU MCYE3HOBEHUS, AAbAPOBAHAQ IIy-
3bIpYaTasi, BAMUCHEPHSI CIIMPAABbHASI, KYOBIIIKA XKeATasI,
KYBIINHKA YHUCTO-6eAasi, O-BUAMMOMY, Ha TepPUTOPUH
Kapaxaamakuu y>xe He IPOU3PACTAIOT.

K nacrosmemy Bpemenu ydennle Kapakaamakcra-
Ha BBIIBHAM 33 BHMAA AMKHX COPOAMYEN KYABTYPHBIX
pacTeHuH, IPOU3PACTAIONMIUX B HU30BbAX AMyAapbH. B
Kpacuyto Kuury Y36ekucrana (2006) Bomau 11 BraoB
AUKOpacTymmx pacteHuit KapakaAmakun.

Kax BUAHO 13 BCEro M3A0KEHHOTO BbIIIIEe, BO3HUKAET
Cepbe3HbIN BONPOC OXpaHbl AOPHI U PpayHbI perHoHa.
OxpaHna pacTuTeAbHOrO 1 >XMBOTHOrO Mupa Kapakaa-
[IAKCTaHA IPEATIOAAraeT OCYIeCTBACHHE PaboT O CO3-
AQHUIO CeTH IPHUPOAHBIX pe3epBaToB (3amoBeAHHKOB,
3aKa3HUKOB U T.A.), a TaKKe Mep MO COXpaHeHHH OT-
AEABHBIX BUAOB AMKHMX PACT€HUH M )KUBOTHBIX [11,172].

Taxum 06pa3oM, yUHTHIBAS BbIIIEU3AOKEHHOE MOXK-
HO KOHCTaTHPOBATh, YTO 00beKTAMHU OXPAHbI HA yPOBHE
BHAQ AOAKHBI CTaTh B IIEPBYIO O4epeAb 9HAEMUKH U pe-
AHKTBI, a TAKXKEe PACTEHHs, HHTEHCHBHO IIOTpebAsieMble
HAU FCYe3al0LHe B CBSI3U C IPeoOpa3soBaHUEM MeCT HX
oburaHms. B mocaepHHe roabl 06CYKAQIOTCS IIPEAAO-
JKeHHsI 00 OpraHM3aIlM 3a[IOBEAHHKOB B pailoHe AK-
NeTKUHCKOTO apXMIleAara, Mbic AKkaAa, Acake-AypaH
(YCTIopT) , B TyTallHBIX MaCCHUBaX U 03. AQyTKyAb, a Tak-
e B paiioHe Bearpray.
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Abstract: The results of studies of the effect of plant extracts of cruciferous on the growth of soybeans phyto-
pathogenes and change their morphology presented. It is shown that the aqueous extracts mustard, horseradish,
radish soybean inhibit growth of pathogens and cause their macro and micro morphological disorders such as lack
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BaiMsHUe pacTUTeNbHbIX 3KCTPaKTOB
Ha MopdOoIOruIo pa3/iIndyHbIX NaTOreHOoB COU

AnnoTanms: B cTaTbe npuBeAeHbI pe3yAbTaThl HCCAEAOBAHMS BAMAHHSA 9KCTPAKTOB PACTEHHIl CeMeNCTBa Kpe-
CTOLIBETHBIX Ha POCT QUTOIATOTeHOB COM 1 U3MeHeHHe UX Mopoaoru. IlokasaHo, 4To BOAHbBIE SKCTPAKTHI TOPYHUIIDI,
XpeHa, PeAbKH HHIHMOUPYIOT POCT IIATOT€HOB COU M BBI3BIBAIOT Y HUX MAKPO U MHUKPO MOP$OAOTHYECKIEe HAPYIIeHH S,
TaKue KaK OTCYyTCTBUE IIMTMEHTA, AU3UC KAETOUYHBIX CTEHOK H AP.

KaroueBpie cA0OBa: cosi, PUTONATOTEHb], PACTUTEAbHbIE SKCTPAKTHI, HHTHOMPOBAaHUE POCTa, MOPPOAOTHYECKHE

N3MCHCHMA.
Cos aBasteTcs OAHOfI N3 CaMbIX YYBCTBUTEADPHBIX K ITa- (Dysapnos SABASACTCA OAHHM H3 HaI/I60Aee BpPEAO-
TOr€HaM KyAbTYp M Ha Hel OAHOBPEMEHHO MOT'YT ITapa3H- HOCHBIX 3360AeBaHI/Iﬁ COM MW BbI3bIBACTCA (l)I/ITOI'[a-

TUPOBaTh A0 30 BUAOB MATOr€HHBIX MUKPOOPIaHU3MOB. TOreHHbIMH Tpubamu popa Fusarium (F oxysporum,
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F.solani, F.heterosporium, F.culmorum, F.gibbosum,
F.avenaceum). Vcrounuxom ¢Qy3apuosa SBASIOTCS
3apa)keHHble CeMeHa, IT0YBa U PACTUTEAbHbIe OCTaT-
KM, Ha moceBax coum B KasaxcraHe OH BcTpedaeT-
cs nmosceMecTHo. Ilorepu ypokas or Hero Moryr
aocturatb 20-30%, a mopak€HHbIE CeMeHa TepsIoT
BcxoxecTb Ha 32-40% [1, 131-134]. Bops6a ¢ atumun
3a60AeBaHISIME TpeOyeT 005I3aTEeABHOTO IPUMEHEHMS
3aIUTHBIX MEPOIIPHUATHIL B IIEPUOA BETeTAIIUN [2,1479-
1486]. [[pumeHeHNe XMMUYECKIX IIPOTPABUTEACH H CHH-
TeTUYeCKUX QYHTHIIUAOB Ha CTAAMH BeTeTalluu pacTeHUH
49aCcTO HedPPEKTUBHO, T. K. IIOSBASIETCS YCTOMIUBOCTD K
HUM IIPAKTUYECKHU C KAXKAOM IO CACAYIOLIEH o6pa60TK0171
[3,27-28].

BroAormaeckuit METOA 3alUThI PACTEHHUI OT 60Ae3-
Hell OPMEeHTUPOBAaH Ha PeryAMpOBaHHe YHCACHHOCTH
HOITYASIIIY TIATOT€HA Ha yPOBHE HI>Ke 9KOHOMHYECKOTO
Iopora BpeAOHOCHOCTH. IpaMoTHOe 1 cBOeBpeMeHHOe
IpUMeHeHHe MHKPOOHOAOTMYECKUX CPEACTB 3aIUThI
pacreHuii Ha poHe BbICOKOM arpOTeXHUKH MOXKET 3HaYH-
TEABHO YAYYLINTH UTOCAHUTAPHYIO OOCTAHOBKY B ITOCe-
BaX U 3HAYUTEABHO YBEAUYHUTD YPOXKANHOCTD, IIOCKOABKY
MHKPOOHOAOTHYECKUE CPEACTBA 3ALIUTHI PACTEHHIT 00Aa-
AQIOT Pa3AMYHBIMU MEXaHU3MAMH ACHICTBUS Ha pacTeHMs
U [IepCIIEKTUBHBI AASI BKAIOYEHUSI B MUKPOOUOLIEHO3.

CoraacHoO psiAy HCTOYHHKOB HanOOAee IePCIIeKTHB-
HbIMU HHTHOUTOPAMH IIATOTEHOB SIBASIIOTCSI MHOTHE Pac-
TEHUSI, OTACAbHBIE OPTAHBI AU MIX aKTUBHbIE KOMITOHEH-
b1 (4, 322-324].

B Hacrosmee BpeMs MHTEHCHBHO pPa3BHBAIOTCS
HCCACAOBAHMS PACTEHMH CEMEMCTBA KPEeCTOLBETHBIX
(Brassicaceae uau Cruciferae), koTopbie B 60ABIIMHCTBE
CAyYaeB HCIIOAB3YIOTCS B KaueCTBe AHTUIPHOKOBBIX
CPEACTB, MPUTOTOBAEHHBIX Ha OCHOBE 3€A€HOM Mac-
CBI PacTeHHI, ALOO BOAHBIX (opraanecmx) 9KCTpaK-
TOB [ S, 636]. B cBA3U C 3THM, OTIPEACACHHBIN HHTEPEC
IIPEACTABASIIOT HCCAEAOBAHMS 10 IIPUMEHEHHUIO PacTH-
TEAbHBIX 9KCTPAKTOB B 3aIJUTE CEAbCKOXO3SHCTBEHHbIX
KYABTYP OT 60A€3Hel, BbI3bIBAEMbIX PUTONATOTEHHBIMH
rpubamu.

ITeAb paGoOTHI: BHISIBUTD H3MEHEHHUS B MOPYOAOTHU
IPUOHBIX IIATOT€HOB COM B PE3yAbTaTe HHIMOUPYIOLIETO
AEMCTBU Ha HUX 9KCTPAKTOB PACTEHUI CEMENCTBa Kpe-
CTOILIBETHBIX.

Marepunaa n MeTOABI: B xauecTBe 00DEKTOB HCCAE-
AOBAHUSI OBIAU B3SITHI BOAHBIE 9KCTPAKTBI TOPYMIIb, Xpe-
Ha, PeAbKU IIPH Pa3AUYHBIX KOHIIEHTPALIAAX (0,5 ul %).
Bos0yaurean rpubHbIx 60Ae3Hel cOU OBIAU BBIACAEHDI
U3 OPAKEHHBIX PACTEHHIT OO eIPHHSTHIMUA MUKPOOHO-
AOTHYECKUMH MeTopaMmu |6, 220 ]. MzoaaTh ¢uromnaro-

FeHHBIX MHKPOCKOIINYECKUX IPHOOB KYABTUBHPOBAAH
HAa MCKYCCTBEHHBIX ITUTaTEABHbIX CPEAAX: KapTO(EeAbHO-
TAIOKO3HOH, CycA0-arap. CHCTeMaTHIeCKyIo IPUHAAAEXK-
HOCTb TPHOOB OIIPEACASIAU C TIOMOIIBIO OIIPEACAHTEAS
A TPH6OB [7,294].

Pesyabrars u ob6cyxaeHue: IIpoBepeHO u3ydeHre
HHTUOUPYIOMmero 3$ppeKTa paCTUTEABHBIX KOMIIOHEH-
TOB B OTHOLIEHHU IPHOHBIX IATOTEHOB COH, A TAKKe UX
BAUSIHHE Ha U3MeHeHre rpubHoit Moppoaoruu. B pabore
ucnoabsosasu 0,5 u 1% BOAHBIE 9KCTPAKTBI TOPYHIIbI,
XPEeHa, pEAbKH U TPUOHbIE [TATOTeHbI, BBIACACHHBIE H3 I10-
PaXEHHBIX PACTeHUI COU, IPOHU3PACTAIOM el B AAMATHH-
cxoit obaactu Kasaxcrana: Alternaria alternata; Fusarium
oxysporum, Sclerotinia sclerotiorum u Penicillium sp.

Pesyaprarpr nokasaau, yro npu 0,5 % KoHIjeHTpa-
UM 9KCTPAKTA TOPYMIBI [OAABAECHHE POCTA IpUOOB
6BIAO HE3HAYUTEABHBIM (30HBI MHTUOUPOBAHUS POCTA He
npesbimasu 15 mm). [lpu 1 % KOHIEHTpaLUK SKCTPAKTa
TOpYMIIbL, 30HBI MHTUOMPOBAHUS pocTa QUTOMATOre-
HOB cocTaBAsau oT 2,0 0,58 mm. (Alternaria alternata)
A0 35,0 £ 1,2 mm. (Eusarium oxysporum). Hauboabimee
HHrHOupyolee AeficTBre 1 % 9KCTpaKTa YepHOM PEAbKH
oTMeueHO B oTHoweHuu Fusarium oxysporum (30Ha moaa-
BAeHHs pocTa 25,0+ 1,0 MM. ), HHTHOUpYIOIee AeHICTBYE
Ha Sclerotinia sclerotiorum 6bIA0 OAMHAKOBBIM U 30HA OT-
CYTCTBHS POCTa ImaTroreHoB cocraBuaa 20,0 Mm. DKCTpak-
THI XpeHa IIOAHOCTBIO IOAABASIAML POCT TaKOT'O ITATOTEHa,
Kak Sclerotinia sclerotiorum, y KOTOpOro Taxske OTMeYeHbl
MOpOAOrHYeCKUe HAPYIIEeHs IIPY 0OPa30BaHUU CKAe-
POILMeB, a UMEHHO — YMEHBIIAeTCS UX KOAHYECTBO AU
OHHU OTCYTCTBOBAAH. Y OCTAABHBIX HCCAEAYEMbIX IPUOOB
Ha 3-S5 CYTKH KyABTUBUPOBAHMSI HAOAIOAAAOCDH 3aMeA-
Aenme pocra. Kpome Toro, 6510 0OTMe4E€HO OTCYTCTBHE
CITOPYASIIHH, 32 HCKAIOUEHHNEM HCXOAHOTO HHOKYASITA, Y
KOTOPOTO HAOAOAQAACH CAADAST CTIOPYASLIUSL. Y KYABTYPbI
Alternaria alternata HaBAIOAQACSI CKYAHBIF POCT MHULEAVS,
TOHKUI CAOM ra3oHa, 6e3 BO3AYIIHOTO MHI[EAWSI.

Aaaee IPOBEAGHO MCCAEAOBAHHE BAMSIHMS PacTH-
TEABHBIX IIPEIIAPATOB Ha MOPPOAOTHIO MUKPOTPUOOB.

N3zyuenne muxpomopdoaoruu usoasita Alternaria
alternata moka3aAo, 94TO Ha KOHIIAX KOHHAHMEHOCLIOB
IPOM3ONIEA AM3HC KACTOYHBIX CT€HOK, aHAAOTHYHBIE
M3MeHeHUs HAOAI0AAAUCH y TprOoB poaa Fusarium. Tak-
’Ke OTMEYeHO, YTO IPUMeHEeHHe 9KCTPAKTOB PEAbKH U
TOPYMIIbI IPUBEAO K U3MEHEHHIO 0011eil MOp$OAOTHH
rpuba Fusarium oxysporum, a MMEHHO, OTCYTCTBHIO
XapaKTEPHOTO SIPKO PO30BOTO MUIMEHTA U CAA0O BbI-
POXEHHOMY BO3AyIIHOMY Mureauo. Kpome Toro mpo-
M3OLIAH MUKPO-MOP(OAOrHIeCKHe H3MEHEeHNUs, TaKue
KaK — MCTOHYEHHe AUAMPYIOIIUX I, AOKAABHBIE B3AY-
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TS, AepOPMALIUSI AATEPAABHBIX I, & TAK)KE MHOXECTBO
TOHKHX aHACTOMO30B.

Mop¢oarorudeckue u3MeHeHHs TAK)KE OTMEYEHbI
y usoasita Penicillium sp., y xoToporo mosiBuaucs dec-
[IMIMEHTHBIE, IAOTHbIE U OYEHb MeAKHe Oyropyarsie
KOAOHUH.

IIpy MHUKPOCKOIIMYECKOM HMCCAEAOBAHUH YCTa-
HOBA€HO, YTO B CIIOPaX BCEX MHTUOMPYEMBIX KYABTYP
HAOAIOAQAMCH CAeAyIOlUe H3MEHeHHUs: arperauus,
CAWIIaHUE, IOSBACHHUE IPO3PAYHOrO SBHOTO HAU MAAO
BBIPKEHHOT'O YEXAQ.

Bbicokasi KOHIIEHTpalusl CIIOP B OAHOM arperare
IpHBeAa K TOMY, 4TO CIIOPbI He MOTAU IIPOPACTATh HHAY-
BUAYAaABHO, B PE3yABTATe 4ero MOSBASIACS MHOTOIIOASIP-

HBII [Iy4OK, KOTOPBI B AAAbHEFIIEM He OBIA CIOCOOeH
$OopMUPOBATh MOAHOIIEHHBIN MUI]EAMIL.

ITpr MUKPOCKOIIMYECKOM M3y4YeHHH aCIIOPOTreHHBIX
06pa3L[0B OTMEYAAOCH, YTO BETeTATHBHbIE CTPYKTYPHI
00pa3yrOTCs Ha PHIXAO PACIOAOKeHHOM MuLjeAnd. Kpo-
Me TOT'0, He HaOAIOAQAOCH OOBIYHOTO, I'YCTO IIepeIAeTeH-
HOTo ru$paAbHOTO IMPOPHAS, 2 BMECTO HETO Pa3BUBAACS
MHIIEAUH, Y KOTOPOTO YaCTO PACIOAOXEHBI CeIThl,
HApYIIeH MOPSAOK 3aA0KEHHUS AATePAAbHBIX TU(, CHH-
KeHA TUTMEHTALIMS HAPY>KHBIX CAOEB TPYOOK.

TakuM 00pa3oM, pacTHUTEAbHbIE KOMIIOHEHTbI Ha OC-
HOBE BOAHBIX 9KCTPAKTOB TOPYHIIBI, PEABKH U XpeHa He
TOABKO ITOAABASIIOT POCT $UTOIATOrEHHBIX IPHOOB, HO U
IPUBOAAT K U3MEHEHHUIO MOPPOAOTHH.
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Design to algebraic K-functors

Abstract: For any associative rings And simplicial complexes are built Grassmann and Stiefel. Given the proof

of the theorem that the zero homotopy group 7, (é (A)) gives zero K -functor ATI-Milnor K° (A). The projection

of the Stiefel manifold on the Grassmann manifold there is a universal bundle whose fiber is the full linear group.
This gives you the opportunity to build all the endless chain of K -functors: K'”(A),K" (A),K*(A),....
Keywords: Simplicial complexes, homomorphism, endomorphism, retraction, homotopia, flag, K-functor.
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KoHcTpykuunsa anreépauuyeckux K-¢pyHktopos

AHHOTa].IPIS[: AAH Ar06010 ACCOMAaTHUBHOTI O KOABIIQ A CTPOATCA CUMIIAMITMAADHDIE KOMITAEKCDL FPaCCMaHa u [ITu-

¢eas. ITpuBoauTCS AOKA3aT@ABCTBO TEOpEeMbl, YTO HyA€Bas TOMOTOIMYECKas IPyTina ﬁ'o(G(A)) AQeT HyAeBOM
K -pynkrop Arpu-Muasopa K* (A) ITpoexuust Muoroobpasus IllTudeas Ha MHOroobpasue I'paccmana ectp yHu-

BepCaAbHOE PACCAOEHHUE, CAOEM KOTOPOTO SIBASIETCS [IOAHAS AMHEHHAS IPYIIIA. JTO AT BOSMOKHOCTD [IOCTPOUT
B0 6eckoneunyio nenouky K-gpynkropos: K'(A),K'(A),K*(A),....
KaroueBbie cAoBa: CUMIIAWIINAABHDIE KOMIIAEKCHI, TOMOMOPH3M, SHAOMOPPH3M, peTPaKLHs], FOMOTONHS, (Aar,

K -dynxrop.

KoHcTpykumst  aAre6pamdeckoro  MHOroo6pasust
I'paccMaHa IO3BOASIET IIPEACTABUTDH AATEOPAMIECKYIO
K -Teopuio, Kak KAACCBI 9KBUBAAEHTHBIX ITyYKOB HAA CHM-
TAMIIAABHBIME KOMIIA€KCAMH, CAOSIME KOTOPBIX SIBASIFOT-
Cs1 MOAYAH HaA aCCOIMATUBHBIM KOAbIIOM. CoraacHo pabo-
Te [3, 81-83] OIPEACAUM CHUMIIAUITMAABHbBIE KOMIIAEKCHI
I'paccmana G, (A) ulllrudeas V, ,(A), Hap acconuaTus-
HbBIM KOABLIOM A . BepIunHaMu HAU HYAbBMEPHBIMHU CHM-
naekcaMu B G, (A) Ha30BeM BCEBO3MOXKHBIE PA3AOXKEHHS
N -mepHOrO cBO60AHOTO A-MOAYASt A™ 8 yIOpsAOUeH-

Hyl0 [PSIMyI0 CyMMy IPOEKTHUBHBIX IIOAMOAYA€HL:
AY=P®Q, a=( P ,Q)sepmmna [5, 7-12]. Bocrioassy-
eMCsI IOHATHSIMU ¥ OIIPEAEACHUSIMHY, IIPUBEASHHBIMH B
paborax [3,81-83] u [4, 567-572].

Teopema 1.IIycts p:V, ,(A) —> G, (A), Toraa pasi aro-
6ot Bepmmnb umeem d € G (A), p_](a) = (/;I(k,A).

B pa6orax [3,81-83] u [4, 567-572]6p1aa chopmy-
AVIPOBaHA TeopeMa O CTPYKType HyAeBOI TOMOTOIIYe-

CKasl TPYTIBI 77, (é ( A)) , IPUBEAEM €€ AOKa3aTeAbCTBO.
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Teopema 2. ﬂO(G(A)) -k (A) — MHOXECTBO KAAC-
COB CTAOHMABHO U30MOPPHBIX IIPOEKTUBHBIX MOAYAEH.

Aokasameavcmeo:

PaccMoTpuMm oTobpaskeHue: 7, :a(A) —> KL, tae
KL — MHOXeCTBO KAACCOB CTAOMABHO H30MOPHO IIPO-
eKTUBHBIX MOAYACHL.

1) TlokaskeM,9To 3TO OTOOPAKEHUE «HAAOKEHHE> .
PaccMOTpHUM HPOEKTUBHBIA MOAYAb P, SBASIOIIMIACS
IPeACTaBUTEAEM KAACCA CTAOUABHO H30MOPPHBIX MOAY-
Aert {P} CymecrByeT MoAyAb Q Takoit, uto P@®Q=A".
ITapa (P,Q) SABASIETCS 9AEMEHTOM a(A),KOToprﬁ npu
OTO6paXeHNH T, IEPEXOANT B BEIGpaHHBNT KAacc {P}.

2) Tlokasem, 4To oTO6paXkeHHE 7, AHBEKTUBHO.

ITycTp ABa pa3AHMYHBIX 9A€MeHTOB d,b € a(A) oro-
6PaXAIOTCS B OAUH 9AEMEHT ¢, T.e. 7, (a)=m,(b)=c.
PaccMOTpHM IpeAcTaBUTeAEl 9AeMEHTOB d,b B a(A):
P®Q,=A",P,®Q,=A". Tak Kak IpOEKTUBHbIE MO-
Ayau P 1 P, cTabuabHO M3OMOPQHBI, TO CYLIeCTBYIOT
Takue cBo6opHble Mopyan A',A",uro mMopayap P, @ A'
uzomopden moayaro P, A", IToAydaem caepyromue pa-
BenctBa: P ®A' @Q =A"",P® A" ®Q, =A"".

Crabmausupyem o Bropomy caaraemomy Q u Q,
COOTBETCTBEHHO B KQ’KAOM PaBEHCTBe, TaK YTOOBI Ipa-
Bble YaCTH 9TUX PaBEHCTB CTaAU paBHBL MrTak, moAydaem
B CTAaOMABHBIX KAACCAX CAEAYIONIHE PABEHCTBA (He BBOAS
HOBBIX 0603HAYEHUI MoAyAeI?I) :

P®Q =A"E®Q =A".

ITprubaBuM K KOXXAOMY PaBEHCTBY ABAXKABI CBOOOA-

HBIL A — MOAYAD: AV
POA"®Q @AY =AY, (1)
POA"®Q A =AY, (2)

Ms1 npearnioaaraem, 9To npubaBaeHre MOAyAst A"
aBasiercs N -crabuamsanueit P,Q,,P,,Q,. Onpeaeanm
06061meHHy0 roMoTomnHIO YaitTxeriaa W 1 OKaxeM, 4To
aToii roMoTonmeii ABe Bepmutsl (P, Q, ),(P,,Q, ) MoxHO
IIepeBECTH B OAHY U Ty e BepnHy. BBeaeM B Mopyae A
popmaabHOe pasaokeHue BIpsaMyio cymmy A” =P @ Q,
rae MoayAu P,Q n30Mop¢$HbBI COOTBETCTBEHHO MOAYASIM
P,Q,, 1.e. coorBeTcTBeHHO M30MOpu3M @ : P — P.
ITpeacrasum pasencrsa (1), (2):

PO®QOPO®Q ®P®Q=A",
POQOPO®Q O®PO®Q=AT",
rae P®Q=P®Q=A". IIpoposxum nu3oMopPusm ¢
AO 130MOpPH3Ma CBOOOAHOTO A -MOAYAS: A", IoAOXUB
Q (Q) =Id, rae Id — ToxxpecTBeHHOE OTOOpaxkeHue. ITo-
Ay4HM U30MOP(UM CBOOOAHOTO A -MOAYASL:
AV p:P®Q—> POQ(p: AV > A").
Us pasencrs (1), (2) umeem:
POQOPO®Q O®PD®Q=POQO®PDQ,OP®Q.

[TocTpoum AAst Tap MOAYA€I:
(P,P)=(P,®Q®P,Q ®Q®P),
(B,P)=(P,®Q®P,Q ®QP),

IIepeCcTaBASIIOLIHe TOMOTOIIHH.

ITycrs f : P, — P, usomop¢usm moayaeii P, P, . ITpo-
AOAKHM H30MOPPH3M f A0 H30MOpPU3Ma CBOOOAHBIX
A-mopyneit: A",

ITorosxxum f (Q) =Id, Torpa umeem:

f:P®Q—>P@Q(f:AY > AY).

ITapamoayaeit (P,,P)=(P.®Q® P,Q, ® P® Q)mo-
CPEACTBOM Tpex U30MOP(PU3MOB, 3aAAOLIUX 00001eH-
HYIO TOMOTOIHIO Yaiixeiipa W :

1 ¢ 10 1 ¢ 0 ¢
1 = OyaeT mepese-
01)l-9* 1)l0 1) -9 0

A€Ha B CA@AYIOIIYIO TTAPy MOAYA€H:
(P.R)=(P®QOP,Q®F®Q),
1o
rae (0

1 jOCYIHeCTBAXeT IIpOEeKIHI0 IIPOEKTUBHOT'O MO-

ayas P, (nam Beero cBo6oanoro Amoayas: AY =P @ Q)
BAOAD [IPOEKTUBHOTO MOAYASL P (MAm BAOAB CBO60AHOTO
A-mopyas: AV =P@®Q ) no orobpakenuo:
¢:P >P(p:PL®Q—>P®Q),
1 0
A ( . J 3aAQ€T ITPOEKI[HIO TPOEKTHBHOTO MOAYAS

(Y
P (uam Bcero P @ Q ) BAOAD IIOAYYEHHOTO BbIIIe MOAYAS

P (uaM BAOAD Moayasi P, © Q ) mo OTOOPaKEHHUIO
—¢"': P— P, (nam o orobpaxernio P®Q — P. ©Q).
ITocpeacTBOM 06061I€HHOI rOMOTONNH Yaiixeiipa W
mapa (P,P)=(P,® Q® P,Q, ® P® Q) byper mepesene-
Ha B MOAYAH:

(P,P)=(P®Q®P,Q,®P,®Q)=
=(P®AY,Q®AY)=(P,Q).

Aasmapsr (Pb,P) = (Pb ®QO®P,Q®PD Q)HOCTpo-
MM TaIoKe TIePeCTaBASIONTYI0 TOMOTOIIHIO Yaiixeiiaa W .
3amerny, 4TO OTOOpAKeHMe MOAyAert @ - f ' : P, — P sB-
Asietcst usoMoppuaMoM Mopyaeit P, P. O6o3HauuM aToT
usomopduam uepes . IIpoposxum nzomopdusmMy Ha
CBOGOAHDIA A -MOAyAb: A" TIOAOKMB l//(Q) =1Id. Toraa
OyAeT y u30MOpPPU3MOM CBOOOAHBIX A -MOAYAEH:

v:(R®Q)>P®Q(y: A" - AY).

ITepecraBasiomas romoronus Yaiixeiiaa W cTpourt-
CSL AASL \/ QHAAOTHUYHO:

1 wY( 10 )\(1y
o o )

B pesyabraTe 9TOH rOMOTONHHU Iapa MOAyAeH
(Ph,P) = (Pb PQOP,QOPD Q) OyAeT IlepeBepeHa
B Iapy:
(POQ®P,Q,®P,®Q)=(P®A",Q®A")=(P,Q),
T.€. KaK U B [IEPBOM CAy4Yae B Ty XK€ CAMYIO ITapy MOAyAel
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(P,Q),raxumobpasomarementsr: a=(P,,Q, ),b=(P,,Q,)
[PUHAAAEKAT OAHOMY U TOMY JK€ KAACCY B KOMIIAEK-
ce (A}(A)

Teopema 3. Otobpaxenue p: V(A)—> G(A) spas-
€TCsl yHUBEPCAABHBIM PACCAOEHHEM CO CAOEM GL(A).

Teopema 4. CHUMIIAMIIMAABHBIN KOMITAEKC V(A) ss-
AsleTCS  CAQ00 TOMOTOIIMYECKH TPUBHAABHBIM, T.€

7(V(A)=0, i=0,1,2, ...
Teopema S. ﬂi(v(A),éz(A))zﬂi (A?(A) .
Teopema 6. ﬂi(v(A),éI(A))zﬂi (A?(A) .

Cozaacto onpedeaenuro arzebpauneckux K-epynn [1]:

7 (GL(A)=KD(A), i=12,
CaeacrBue 1. 77, (@(A)) = K(i)(A), i=12,..

Caeacrsue 2. [Tpoctpancrsa (A?(A) u BGL(A)ab
[2] caabo roMoTONUYECKY SKBUBAACHTHBI:

7(G(A)= (BGLA)™)
CoraacHo [6] caeayer, uto:
z_(BGL(A) =KD(A) | BGL(A)" obosmasaer
o
Kaaccuuippytormee pocrpancto avirpymmst GL(A) .
B [2] mokaszaHo: ﬂi(@(A))=7T (B(/}I(A)ab).

i+l
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Condition of lipid peroxidation and Catalase activity levels in patients of different ages with Q fever
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Condition of lipid peroxidation and Catalase activity
levels in patients of different ages with Q fever

Abstract: At Q fever at patients 50 years an intensification are younger than of lipid peroxidation was observed
already on 1 week of illness. At all patients irrespective of age on 3 week of illness activation of lipid peroxidation
and Catalase activity of blood that testifies to increase of adaptive possibilities of an organism during this period
of illness was noticed.

Keywords: Q fever, age, lipid peroxidation, malondialdehyde, Catalase.
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CocTosiHMe NepeKkNCHOro OKUCJIeHns IMNUA0B 1 KaTasla3HOWM
aKTUBHOCTMU KPOBM Yy O0NbHbIX NIuxopaakoi Ky pasnnyHoro Bo3pacra

Annotanms: Ilpu auxopaske Ky y manuenToB Moaoxe S0 AeT HHTeHCHPHKAIMS IEPEKUCHOTO OKMCACHUS AU-
IIMAOB HAaOAI0AQAACh yoke Ha 1 Hepeae 60Ae3HHU. Y BCeX OOABHBIX HE3aBHCHMO OT BO3pAcTa Ha 3 HepeAe OOAE3HH OT-
MeJaAach aKTHBAIlMs NepeKUCHOTO OKUCACHHUS AMITUAOB U KaTaAA3HOMN aKTUBHOCTH KPOBH, UTO CBUAETEAbCTBYET O
HOBBINIEHNUH AAATTHBHBIX BO3MOXKHOCTEH OPraHU3Ma B 9TOT IIEPUOA OOAE3HM.

Karouesbie caoBa: auxopapxa Ky, Bo3pacr, mepekucHoe OKHCA€HHE AMITHAOB, MAAOHOBBIN AHAABACTHA, KaTaAA3a.

Aunxopaska Ky — ocrpast uHpeKIMOHHAsSE 60A€3Hb,  MOAEKYASJPHOM yPOBHE MEXaHH3MOB HeCIelIuPHIeCKUX
BbI3bIBaeMasi KOKCHeAAAMH BepHeTa ¢ PasAMYHBIME Iy-  IIPUCIOCOOUTEABHBIX PEAKIIUIT II03BOASIET HAM AATh 00'b-
TSMU UX IepeAady OT UCTOYHHMKA MH(EKIMH U Tpep-  eKTHUBHYIO OlfeHKY aAANTAIlMOHHBIX BO3MOXHOCTeH op-
CTaBASIOIAsE COOOM MPUPOAHO-OYATOBBIA 300HO3 C  TAHM3MA, YTO BAXKHO AAS IIPOTHO3HPOBAHMS T€IEHUS U
HOAMMOP$HOM KAMHIYECKO KapTHHOM. V3ydyeHne Ha ~ 1McXoaa 3a00A€BAHHS M KOHTPOAS AedeHusL. IIpoAyKThI
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nepekucHoro okucaenus aurmaos (ITOA) urparor pery-
ASITOPHYIO POAb B OOHOBAEHHUM COCTaBa H IOAAEPYKAHIU
CBOYICTB OMOMeMOpaH, peryAsiiiy UX IIPOHUIL[AeMOCTH,
aKTHBHOCTU MeMOPaHOCBSI3aHHBIX (pepPMEHTOB, CUHTe3e
OHOAOrMYeCKH AKTHBHBIX BellecTs. [IprcTaAbHOE BHU-
MaHHe KAMHHLUCTOB K mpobaeme ITOA mpesxpe Bcero
CBSI3aHO C TeM, YTO H30OBITOYHOE HAKOIIAEHHE [IEPEKHC-
HBIX IIPOAYKTOB SIBASIETCS ITATOT€HEe THIECKUM IIPU3HAKOM
MHOTHX 3a60AeBanmit [ S, 215-261; 6,252-261].
dusmosormyeckuit ypoeHb mpopykToB ITOA
KOHTPOAUPYETCS aHTUOKCUAAHTHOM CHCTEMOM 3allju-
61 (AO3). OAHMM U3 TIPEACTABHTEAEH aHTHOKCHAQHT-
HBIX pepMEHTOB SBASETCS KaTaAa3a, KOTOpas OTBeYaeT
3a ru0eAb AKTUBHBIX pOPM KHCAOPOAA U CBOOOAHBIX pa-
AVKAAOB, IPEIATCTBYS HAKOIIAGHHUIO IIepPeKUCH BOAOPO-
Ad B KaeTKax [1, 16-19]. IIpeacTaBaseT HECOMHEHHBIMN
unTepec uzyderne cucrems: [IIOA/AO3 npu auxopaske
Ky. Ormeueno, uro npu auxopaske Ky B mepuop pasra-
pa 60Ae3HH ypOBeHb MAAOHOBOT'O AMAABAETHAQ (MAA)
IIAQ3MBI KPOBH YBEAHYMBAACS B 2 Pa3a OTHOCHTEABHO
3A0pPOBOrO KOHTpOAs. B mepumoa pexoHBasecreHLuu
ypoBeHb MAA B rmaa3me KpoBH ObIA IIOHIDKEH. A KaTa-
Aa3HasI aKTUBHOCTD ITAA3MbI KPOBH M 9PUTPOIIUTOB IIPH
auxopapxke Ky He n3MeHsiaace B mepriop pasrapa 60ae3Hn
U ObIAQ CHIDKEHA B IIEPHOA PEKOHBAAECIICHIIUH [2,43].
Aaavrerimue nccaepoBanms cucremsr IIOA/AO3 npu
anxopapke Ky He06X0AUMBI, ITOCKOABKY PsiA BOIIPOCOB
OCBellleH B AUTepaType HeAOCTaTOYHO UAM IIPOTHBOPE-
YUBO, OTCYTCTBYIOT AAHHbIE O COAEPIKAaHUU MeMOpaHOC-
BSI3aHHOM KaTaAa3bl SpUTPOIIMTOB U O BAUSHHU BO3pac-
Ta Ha nporjeccol uHTeHCcH$uKaruu ITOA u kararasHyio
aKTUBHOCTD 9PUTPOIUTOB IpHU Axopapke Ky.

ITeAB¥0 HACTOSIIETO MCCAEAOBAHUS OBIAO H3ydeHHUE
COAEp>KaHMS MAAOHOBOI'O AMAABAETHAQ, KaTaAa3bI ChIBO-
POTKHU U 3PUTPOLUTOB, MEMOPAHOCBSI3AHHON KATaAA3bI
SPUTPOLUTOB B AMHAMUKe AUXopapku Ky B 3aBucumoctn
OT BO3PACcTa OOABHBIX.

MarepHaAbI H METOABI HCCACAOBAHHS

TTopa HabaropeHHEM HaxOAUAOCH 105 GOABHBIX CO
CpeAHeTsDKeABIM TedeHHeM Auxopapku Ky B Bospacre
oT 17 a0 74 aet (85 mysxumn u 20 KeHIINH), TOCTTHTA-
AU3HpOBaHHBIX B O0AACTHYIO HHPEKI[HOHHYIO KAMHH-
4ecKyr0 00AbHHIY ropopa Acrpaxanu B 2006-2013 rr.
BoabHbIe OBIAM pacIipeaeAeHBI Ha ABe TpyIsl. [lepBast
rpymmna nayueHTos (65 YeAoBeK) — 9TO AULIA B BO3pACTe
ot 17 o0 49 aer. Bropas rpynna (40 yeroBek) — 370 Ta-
reHTHI 0T SO A0 74 Aet. CpeaHHi1 Bo3pacT 06cAepAOBaH-
HBIX B [IepBO#I rpyIe 60AbHbIX cocTaBra 31,0 £ 1,3 rop, a
BO BTOpO¥ rpymie nanuenTos — 58,0 + 1,3 aeT. Anarnos
Anxopapku Ky moaTBepsKAQACs STIMAEMHOAOTHYIECKUM

aHAMHe30M, KAMHUYeCKHMHU AAHHBIMH U Pe3yAbTaTaMHU
umMMyHOpepmenTHOTO anaausa («Coxiella burnetii Eli-
sa IgG, IgM», Vircell, icnianus).

Bce 60abHbIe AnxOpapkoit Ky moaydaan arrnorponHoe,
[aTOTeHeTUYEeCKOe U CUMIITOMATHIeCKOe AedeHue. B ka-
JeCcTBe dTHOTPOIHON TePAIUH HA3HAYAACS AOKCHITUKANH
110 o6menpunsaTON cxXeMe (B IepBbiit AeHb 110 0,2 T., 3aTeM
moQ,1r. OAHOKpaTHO) BTevenue 8,0+ 0,1 aneit. Kannunye-
CKOe HaOAIOAeHHE U 06CAeAOBaHIE OOABHBIX IIPOBOAUAOCH
B AMHAMUKe: B TlepHOA pasrapa 6oaesnu (1-2 Hepeau 60-
A€3HM) U B IepUOA paHHell pekoHBaectientmu (3—4 Hepe-
Au 6oAe3HM). MaTepuaoM HCCAEAOBAHHS CAYKHAQ BEHO3-
Hasi KPOBb, 3a0MpaeMast B yTPEHHIE JaChL.

B xadecTBe KOHTPOABHOI IPYIIIIBI OBIAO 06CAEAOBA-
HO 30 AOHODOB.

HccaepoBanne koanyectsa MAA ChIBOPOTKH KPOBU
mpoBoAnAOCh MeToaoM CraapHoit M. A (1977). Mertop,
OCHOBaH Ha OOPA30BAHHU OKPAIIEHHOTO KOMIIAEKCA
pu B3auMopencTBuu MAA ¢ THOOapOUTYpOBOIL KHC-
AoTo¥ [4, 66-68]. OmpeaeAsiAM aKTHBHOCTD KaTaAa3bl
spurporuros (KATs) u ceBoporku xposu (KATc),
MeM6paHOCBSI3aHHOI KaTaaasbl opuTpouutos (KATM)
o metopy B. H. Kopoaroka (1988) [1, 16-19].

Crarucrudeckast 06paboTKa pe3yAbTaTOB IIPOBOAH-
Aace mpu oMoy nporpammsl Microsoft Exel. Ompe-
AeASIAM cpeaHIolo apudMeTHaeckyto (M), craHAapTHYIO
omubKy cpeaHeit apudpmerudeckoit (m). AAst oLeHKH
CTATHCTHYECKON 3HAYMMOCTH PA3AMYUI MEXAY COIIO-
CTaBASIEMBIMH CPEAHHMHU BEAMYHMHAMH HCIIOAb30BAAH
kpurepuit Ctpropenta (t). Kpurudeckuit yposenb 3Hauu-
MOCTH ITPY IIPOBEPKe CTATUCTHIECKHX IMIIOTe3 B AAHHOM
uccaepoBanuu 6v1a menpie 0,03,

Pe3yAbTaThI HCCACAOBAHHS H HX 00CY)KACHHE.

Kak mokasaAu HamM MCCAEAOBAHHS, Y 3A0POBBIX
anr copepxkanne KATc, KAT> u KATM 65140 paBHO
coorBercTBeHHO 15,7 +0,5 MKar/A, 74,7 £0,9 Mxat/A
ull,1+1,2%. Yposerb MAA CHIBOPOTKH KPOBH CO-
craBuA 1,2 + 0,1 MKMOAB/A.

Oxka3zaAock, YTO y MalUeHTOB MepPBOM IPYIIIbI CPeA-
Hee 3HaueHre MAA Ha 1 Hepeae 60Ae3Hu 0100 B 1,7 pasa
BBIILIE, YeM Y AOHOPOB, 1 AOCTHTaA0 2,0 £ 0,2 MKMOAB/A
(p<0,001). Ha 2 nepeae 60ae3uu yposerb MAA 6bia
B 1,5 pasa Hipke TakoBOro Ha 1 HepaeAe 60Ae3HI (p <0,01)
Y He OTAMYAACS OT HOpMaAbHOTro 3HaueHus. Ha 3 Hepeae
60Ae3HH HAOAIOAQAOCH MOBBIIIEHNE COAepKAHISI MAA,
ypOBeHb KOTOporo 60s1A B 1,3 pasa Bbllile, 4eM y AOHO-
pos (p <0,05). ITpu saTom koandectso MAA okazaaoch
B 1,3 pasa HrKe TakoBOro Ha 1 Hepeae 6oAe3HU (p <0,05).
Ha 4 Hepeae 60ae3un ypoBerb MA A MOHIWKAACS AO HOP-
MbI 1 6b1A B 1,5 pasa Hibke TakoBOTO Ha 1 HepaeAe 60A€3HU
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(p<0,02). Cpeanee xoaudectBo MAA 3a Bech mepHop,
60aesnu pooctruraso 1,4+ 0,1 MKMOAB/A, CTATHCTHYECKH
3HAYMMBIX pa3AMYMil ¢ mokaszaTeaeM MAA y pooHOpOB
HIOAYY€EHO He OBIAO.

Y 6OABHBIX CTaplleil BO3PACTHOM IPYIIIbI CPEAHHEe
ypoBHr MAA Ha 1, 2, 4 HepeAsIX OOA€3HU U 32 BeCh [IEPH-
0A 3200AeBaHNS He OTAMYAANCH OT HOPMAABHBIX 3HAYEHHUI.
Ownu 6b1a1 paBHsr 1,2 £0,1 MKkMOAB/A, 1,0 £0,2 MKMOAB/ A,
1,0£0,1 mxmoas/A u 1,4 +0,1 MxMoab/A. Yposers MAA
Ha 1 HepeAe 6OA€3HH Y OOABHBIX BTOPOI IPYIIIIBI OKA3AACSI
B 1,7 pasa HIDKe TaKOBOI'O y IAIIMeHTOB II€PBOM IPYTIIIBL.
Copeprxanre MAA Ha 3 Hepeae 60A€3HH Y GOABHBIX BTO-
poii rpymmsl B 1,9 pasa npesbimaso koarmdectso MAA 'y
aoropos (p<0,01). ITpu srom yposerr MAA B 2,0 pasa
IpeBbIIIaA TAKOBOM Ha 1,2 14 HepeAsIx 60Ae3HH (p <0,01;
p<0,01; p<0,001). Copeprxanrie MAA y 60AbHBIX BTO-
poii rpyrisl Ha 3 HepeAe 60Ae3HH 6b1AO B 1,5 pasa Bbiire,
YeM y MaeHToB nepBoit rpymmst (p < 0,02).

Br1ao o6HapysxeHO, 4TO cpepnuit yposerns KATc y
60ABHBIX AUXOpaAKoit Ky nepBoit rpyrmmst auims Ha 1-it
HepeAe OOAE3HU He OTAMYAACS OT aHAAOTUYHOTO TIO-
KasaTeAsl y AOHOPOB. 32 BeCh IepPHOA OOAe3HH, Ha 2,
3 u 4 HepeAsX OOAE3HM IMOKA3aTEAb KAaTaAasbl ObIA
B 1,6; 1,4; 2,4 u 1,6 pasa BbllIe KOHTPOABHOTO 3Haue-
HUA (p <0,001). Hau6oaee Bricokoe copepxanune KATc
OTMeYaAOCh Ha 3 HepeAe 3a60aeBaHusL. B aTOT meprog
cpepnuit yposenb KATc oxasaacsa B 2,1; 1,7; 1,5 pasa
BbINIE, 4eM Ha 1, 2, 4 HepeAX O0Ae3HH (p <0,001).

Cpeanuit yposenp KATc Bo Bropoit rpymnme ma-
[IMEeHTOB 32 BeCh IepHOA 6oae3nu, Ha 1, 3 u 4 Hepe-
Asix 3aboaesanus B 1,8; 1,5; 2,5 u 1,9 pasa npesbimaa
HOopMaAbHble 3Hadenus (p<0,001). Yposen» KATc
Ha 2 HepeAe OOA€3HM He OTAMYAACS OT KOHTPOABHBIX
3HavueHuit u 6b1A B 2,0 u 1,5 pasa Hike, 4eM Ha 3 U
4 nepeasx 6oaesnu (p <0,001; p<0,01).

Y nanueHTOB mepBOM IPYIIbl CPEAHUH YPOBEHb
KAT5 Ha 1, 2 Heaeasix 60A€3HH U 32 BeCb [IEPUOA 3a-
6oaeBanust B 1,1 pasa mpeBbllaA HOPMAABHBIN IIOKa-
3aTeAb (p <0,01; p<0,01;p< 0,05). Ha 3 u 4 Hepeasx
6oae3ru copeprxanne KAT> He OTAUIAAOCH OT TAKOBOTO
Yy AOHOPOB.

Y 60abHBIX BTOpOIT rpymisl ypoBerb KAT> Ha 1, 2
u 3 Hepeasix 6oaesnu B 1,2; 1,1 u 1,1 pasa npesbimaa
HOpMaAbHbIit okasareab (p < 0,001). ITpu aTom coaep-
xanne KAT> Ha 1 Hepeae 60ae3rn 65100 B 1,1 11 1,2 pasa
Bblme, 4eM Ha 3 U 4 Hepeasnx 6oaesnu (p<0,001;

p<0,01). Koanuecrso KAT5 3a Bech mepuoa 6oresnu
U Ha 4 HepeAe OOAE3HM He OTAMYAAOCH OT TAKOBOTO y
AOHOPOB.

YpoBerp KATM y 6OABHBIX KOKCHEAAE30M MOAOXKE
50 AeT B AUHAMIKe OOAE3HU U 32 BeCh [IEPHOA 3a00AeBaHIS
He OTAMYAACS OT AHAAOTUYHOTO ITOKA3aTeAs] Y AOHOPOB.

Y 60AbHBIX BrOpO#i rpymsl ypoBerb KATvm Ha 1 Hepe-
Ae 6oae3Hu ObIA B 1,3 pa3a HiDKe HOPMAABHOTO 3HAYEHNUS
(p<0,05). Ha 3 nepeae 60ae3ru koamyectso KATv B
1,8 pasa mpeBBIIAAO HOPMY (p <0,05). AHa2 u4Hepe-
Aax yposeHb KATM He OTAMYAACS OT QaHAAOTHYHOTO I10-
KazaTeAsl y AOHOPOB.

Ilpu npoBeApeHNM CPaBHUTEABHOTO aHAAM3a KaTa-
AQ3HOI AKTHBHOCTH KPOBHU y OOABHBIX AnXOpapKoit Ky
B 3aBUCHMOCTH OT BO3pacTa OKa3aA0Ch, YTO 3a BECh Ile-
puop 6oaesnu cpepnnit yposers KAT5 y 60AbHBIX 1ep-
BOM TPYIIIBI OKa3aAcs B 1,1 pasa Bble, yeM y marueH-
T0B Bropo# rpymnmst (p < 0,01). B aunamuxe Ha 1 Hepeae
60Ae3HH Y IaLHeHTOB IepBoii rpymmsl yposeHs KATc n
KAT5 6814 B 1,3 1 1,1 pasa Huke, 4eM y OOABHBIX BTOPOI
TPyTIIBI (p <0,05; p< 0,01). Ilpu aTOM y ALl MOAOXKE
50 aer xoamyectBo KATM okasaaocs B 1,7 pasa Bbimre,
4eM y 6OABHBIX CTapIIeil BO3PACTHOM! IPYIIIIbI (p <0,02).

TaxuMm o6pasoM, y 60abHBIX AuxOpaskoit Ky Ha-
OAOAQAACH AKTUBALIKS [IPOLIECCOB MIEPEKUCHOTO OKHC-
AEHUSI AWIITUAOB U U3MEHEHUS] KaTAAa3HOW aKTHUBHO-
CTH KPOBH, KOTOpBIE 3aBUCEAH OT IIEPHOAA OOAE3HH U
BO3pacTa MalHeHToB. B Hadaae 60Ae3HU y MAIIEHTOB
Moaoxe SO aeT orMedyarach uHTeHCHPuKarmsa ITOA.
Ha 3 Hepeae 60ae3nu axtuBHoCTh ITOA Bo3pacrasa 'y
BCeX OOABHBIX KOKCHEAA€30M He3aBHCHUMO OT BO3PACTa.
OrMeueHO, 4YTO yMeHbIIeHHEe KaTaAA3HON aKTHBHOCTHU
KPOBU MOKHO OOBSICHUTD UCTOILEHIEM KOMIIEHCATOP-
HBIX BO3MOXXHOCTEH OpraHM3Ma, a IIOBbIIIEHHE COAEP-
JKAHUS KaTaAa3bl CBUACTEABCTBYET O KOMIIEHCATOPHOM
aKTHUBALUU aHTHOKCHAAHTHOM 3amuThI [ 3, 39-42]. YV
60ABHBIX MOAOXKE SO AeT COAepIKaHMe KAaTaAa3bl CHIBO-
POTKU U 9PUTPOLIUTOB OBIAO HIDKE, YeM y MAlUeHTOB
crapure 50 aer. ITpu aTOM ypoBeHb MEMOPAHOCBSI3aH-
HOJ KaTaAa3bl y [IALJEHTOB IIePBOM IPYIIIIbI OBIA BBILIE,
4eM y 60ABHBIX BTOpoil rpymmbsl. Hanboaee BoipaskeH-
Hasl aKTHBALIMS KATAA3bl B 00€HX IPYIIIaX OOABHBIX OT-
MedaAach Ha 3 HepeAe 60AE3HU. DTO CBUAETEABCTBYET O
BBICOKHX AAAIITHBHBIX BO3MOXXHOCTSIX OPTaHH3Ma, KOTO-
pble IPOSIBASIAMCH ITpH AuXopapke Ky B mepuop panneit
PeKOHBaAECI|eHIIHH.
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MposieneHna caxapHoro guabeTa B permoHe
Apanbckoro mopsi, B Xope3mMCKOM paioHe

AHHOTaI[I/UI: I/Isyquo PaclipoCTpaHEHHNE CaXapHOI'o AI/Ia66Ta 110 paﬁOHaM XOPCSMCKOfI OGAaCTI/I, 110 AAHHBIM 006-

pallleHuiT B 9HAOKPHHOAOTHYECKHiT ArcriaHcep. OOpaiieHne 60ABHBIX XKUTeAEH I. YPreHda U3 3a CAXapHOTo Arabera

B SHAOKPI/IHOAOI‘I/I‘IECKI/Iﬁ AHCIIAaHCED 60Ab]lIe, axureAei I. [ InTHIKA 3HAYUTEAPHO MEHBIIIE,

KaroueBsbie cAoBa: Xape3MCKHIl PaiioH, CAXapHBII AHA0eT, My KIHHbI, KEHIHHbBI, SHAOKPUHOAOTUIECKHUIT AUC-

ITaHCED, CTEIIEHDb BCTPEIAEMOCTH.

Ha Apaae u mpuapaabe IIpOH30IIAA SKOAOTHIECKAs
KaracTpo¢a, KOTOPYIO yUEHbIe Ha3bIBAAU PETHOHAABHO-
KPUTHYECKOH CHTYaIHel, IOTOMY 4TO OHA 3aTparuBaeT
Bech CpepHeasnaTckuil pernoH. Bricoximee AHo Apaaa
CTAaHOBHTCS OAHHM U3 OCHOBHBIX IIOCTABIIMKOB a9P030-
Aeit B arMocdepy 3eMAn. DTH JaCTHITbI IIEPEHOCATCS Ha
oueHb OoAbIHe paccTossHUs. COAM M MEABYAHIINIT IECOK
IIEPEHOCATCS C APaAbCKOTO AHA Ha IOT M Ha 3aIIaA, AETKO
IIPeOAOAEBasi IIAATO YCTIOPT M, nonapas B Kacruit onun

HepeMeNIuBaIOTCs C BEPTUKAABHBIMM KOIbSMU MOBEPX-
HOCTHOTO MCTapeHus. B pesyabrare aToro cMemmBaHus
00pa3yIoTCsl IbIAe-COAeBbIe 00AAKA, KOTOPbIE TOAHUMAIOT-
Cs1 Ha GOAbIIIME BHICOTHI M IIEPEHOCSTCS Ha OOAbIINE pac-
crosiHus. Ha myTu nepeHoca coaeil HAXOASTCS A@AHUKH.
A TIBIAb U COAb, AOCTHUTAIONINE AGAHHKOB, IPEACTABASIOT
ocobyio omacHocTh. [ToaTomy B ITpuapasbe 3a mocaea-
Hee BpeMs MUHEPaAM3aIIUs AOKAEBOM BOABI YBEAMYHAACH
B 2 pasa, a HEIOCPEACTBEHHO Y Apasa — B 7 pas.
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CoAb ¥ IbIAB, KOTOPAsI IPHUHOCUTCS C ITyCTHIHHOTO
ApaAbCKOTO AHA, YBEAMYMBAET 3arpsI3HAEMOCTDb aTMOC-
depnr 3eman 6oaee yem Ha 5 %. [ToaToMy MOHO cMeA0
3asBUTb, YTO MbI UMEEM AEAO C TAODAABHOM 9KOAOTHYE-
CKOI1 KaTacTpOo¢Oit, [PAaHHULIbL, KOTOPAS B OYAyIIEM MOTYT
PACIIMPHUTBCS, €CAM AFOAH He IIPEAITPUMYT KaKHX TO Mep
I10 €€ YCTPaHEHHUIO.

YpesBbryaiiHO HeOAATONPUATHASL 0OCTAHOBKA KOTO-
past IPOUCXOAUT B XOPEe3MCKOM PerrOHe OTPHIJATEABHO
BAMSIET Ha 3A0POBbsI HACEACHUS, U IIPUBOAUT IOBBIIIE-
HUIO 3a00A€BaeMOCTH HACEACHHSI C CAXaPHBIM AHA0EeTOM.

ITocaepHME TOABI BO MHOTHX CTpaHax 3aboAeBae-
MOCTH 6OAe3Hel C caxapHbIM AHabeToM, 0COOEHHO B
Pa3BHUTBIX CTPaHAX HAOAIOAQETCS BPEMEHHU SIIHAEMUH,
CTaTH4YeCKUe AQHHBbIE U AQHHBIe HAyYHBIX NCCACAOBAHUE
aBTOPOB MIMeeT OYeHb BaKHbIE 3HAYEHHE AHS OOIIeCTBO
B MEAUIIMHCKUX U COLMAABHBIX IPOOAEM, B TOM YHCAE
HMeeT IIPH OLIeHKH OCHOBHOM ITOKA3aTeAb 3A0POBOE
HaceAeHHe U MHAMKATOpHbIe MoKa3aTeAn. boaesHp co-
IIPOBOXXAAETCSI CBOMMH MHOXECTBEHHBIMH, B TSDKEABIMU
MEAUIIMHCKHUX, COIJHAABHBIX, QHHAHCOBBIX U IICHXOAOTH-
9eCKHX OCAOKHEHUIT, KOTOPBI TpeOyeT MHOTO YX0AQ U
AOBOABHO AOATHE AEUYEHIIE.

ITpo6aeM 3THX 3200A€BaHUI UMeET OYeHb BAXKHOE
Tpe6OBaHMs, IPH IPAKTUKE, yMeHbIIeHNe 3a00AeBae-
MOCTH, U yCTpaHHUT npuduny. Hap atum paboraer cre-
IIMAAVCTHI 9THX HAIIPaBACHHU U TPeOyeT IPUOLIEPUTD
3HaHME HACEACHHUS B MEAUITUHCKUX U TUTHEHUYEeCKUMN
HAIpaBACHHSX.

Bce 06caepOBaHNS B 00AACTHOM SHAOKPHHOAOTHYE-
CKOM AUCITaHCEepe OTOUPAIOTCSI OT FOAOBBIX CIETOB.

Bcero umcao o6mmx O0OCAEAOBAaBIIUX C AHA-
THO30M CaXapHOro Amabera cocTaBasier 2163, u3
aux 1082 6oabHbX (50%) >xermunsy, 1081 60Ab-
Hb1X (50 %) COCTaBASIeT My KIUHbL.

Cremenp HaceAeHUS] OOPATUBLINXCS B 9HAOKPUHO-
AOTHYECKHI AMCIIAHCEP II0 IIOBOAY CAXapHOro Auabera,
BT YpreHd BCero cocTaBuAO 576 60abHbIX TE 26,6 % cO-
CTaBHAO H3 Bcex obcaepoBaBmux. Ecau oneHnTs 06pa-
THUMOCTD HACEACHUS CPEAN MY>KUUH M )KEHIUH, TO MOX-
HO CKa3aTb YTO ITOKA3aTEAH FOPOAA YpreH4a COCTaBHAO
BBICOKHE ITU(PBL

Yucao o6mux o6caepopasmmux 1 082 us Hux 1/3 gacTb
yaM 32,7 NpoIleHTa COCTABUAM SKEHIIIMHBI TOPOAA YPTreHY,
a ITOKa3aTeAu MYy>K4YHMH HeMHOro Maao T.e. 20,5 %, Bcero
obcaepoBaBmux 1081 mo moBoay caxapHOTo Amabera
YHCAO OOPATHBIINXCS B 9HAOKPUHOAOTHYECKHI AMCIIAH-
cep 222 3a60A€BIINX MY>KIHH.

B Yprenueckom u XaHKHHCKOM paiioHe, 0OpaTuB-
IIHecs: B 9HAOKPHHOAOTHYECKHI AICIIAHCEP IO ITOBOAY

CaxapHOTo ArabeTa H, IPH AHAAU3UPOBAHUH B 9THX Pail-
OHAX YHCAO 3200AEBIINX XXEHIIUH CAXapHbIM AUA0eTOM,
II0 CPaBHEHHIO C >KEHIIMHAMH 3a00A€BIINX CaXapHBIM
AHA0eTOM B paiiOHe TPHU pas3a MeHbIIe, 4eM B TOPOAe Y-
rende. Yncao o6caep0BaBIINX XKeHIUH 122.

B XankuHCKOM paliOHe 39TOT MOKa3aTeAb COCTaBH-
20 10,3%, u3 111 06cAeAOBaBIINX SKEHIHH.

Ecan oneHuTp 9TOT mMOKa3aTeAb IO CPaBHEHMIO C
My>KYHHAMU YPreH4eCKOro PailoHa TO BCEro 00CAeAO-
BaBUIMX COCTaBUAO 123, B IPOIIEHTHOM OTHOIIEHHUHU 3TOT
IIOKa3aTeAb IIOYTHU PaBeH C [TOKa3aTeAeM SKeHIIUH 3TOro
paiioHa T.e. 11,4 %, HO My>X4HHbBI 3a60AeBaeMble caxap-
HbIM AUA0€TOM M OOPATUBIIIECS B 9HAOKPHHAAOTHIE-
CKMI AMCITAaHCeD, I. YpreHd, 10 CPaBHEHHIO C YPreHUCKUM
PaiioHOM B ABa Pa3a MeHbIIIe.

ITpu anaauze Haceaenus SAnruaprikckoro u Illasar-
CKOBO pailoHa OOPATUBIIKCS B 9HAOKPUHAAOTUYECKHI
AUCITAaHCep 3a00A€BLINM CAaXapHbIM AUabeTOM HabAO-
AQAM TIOYTH OAMHAKOBBII MOKa3areAb. B fIHruapseixo-
CKOM paiioHe 0bparuBIIrecs 3a60AeBaHIEM CAXapHOTO
AuabeTa B 9HAOKPHHOAOTHYECKHIT AMICIIAHCEP COCTABH-
A0 117 60AbHBIX, U3 HUX 51 GOABHBIX COCTAaBHAO >KE€H-
ITMHBL, @ 66 MY>K4YHHBIL.

B IllaBarckoM paitoHe OOpaTHBLIMECS IIO IIOBO-
Ay 3ab0OAeBaHHMeM CaxXapHOrO AHabeTa B 9HAOKPUHO-
AOTHYECKHIT AUCIIAHCEP COCTaBHAO 118 60AbHBIX, U3
HUX 50 6OABHBIX COCTABUAO JKEHIIMHDL, 68 My>KUMH.

B XaszapacrckoM pailoHe YHCAO 0OpaTHUBIINECS IO
IIOBOAY CaXapHOTO AMabeTa B 9HAOKPUHOAOTHYECKHUH
AMCIIaHCEep, He CMOTPs Ha TO YTO paliOH HAXOAUTCS Aa-
A€KO OT LIeHTpa B 0b6AaacTu cocTaBUAO 200 6OABHBIX,
BCEro 0OpaTHBLIMECs ITO IIOBOAY CAXapHOTo AHabeTa B
9HAOKPHMHOAOTHYECKHH AucCnaHcep cocTaBaseT 9,3 %
(oM. puc. 1).

ITpu ouenxu ropopa ITutHsaka obparmaromuiics
6OABHBIX 300A€BaHIEM CAXapPHOTO AUaOeTa B 9HAOKPHU-
HOAOTHUYECKHUI AMCTIAHCEP ITOAYIHAN AOCOAIOTHO OTpPHU-
LlaTeAbHbIE IIOKa3aTeAr. B 9TOM ropoae sxeHIuHbI 3260-
A€BIINI CAXapHOM AMabeTOM OOpaljeHIe B AICIIAaHCepe
9HAOKPHUHOAOTHH, YeM XKEHIIUH 3300AeBIIHIT CAaXapHOM
AuabeToM ropoAa YpreHd mocrpoaasuiue 25 pa3a MeHb-
1Ie, IpYU OLIeHKM HaceAeHHe MY)XYHH ITOKa3aTeAb yeM
SKEHIIMH Ha MHOTO CHHU3MAOCH Ha 12,8.

3aKAIOYUTEAPHOM MOYXKHO CKa3aTh IIOKA3aTEAb 00-
paljeHue B pallOHaX Ha 9HAOKPHHAAATUYECKYIO AMC-
maHcep 3a60AeBIIHUIT GOABHBIE C CAXaPHOM AHabeToM
Ha MHOTO HHXXE, B TOpOAe YpreHue IOCTPOAABIIBIX
6OABHDBIX BBICOKHIA.

CaMbIil HU3KHUI TIOKa3aTeAb ITOBBIMICHNS OOABHBIX B
paitone ITutnaxa. IIpu aToM MOXXHO KOMMEHTHPOBATb
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00AACTHOM S9HAOKPHHOAOTUYECKHUIL AUCIIAHCEP HAXOAHT-
CS B AAAH OT TOPOAQ.

PacripocTpaHeHHOCTb 3TOr0 3a00A€BAHMUSI CPEAU HACe-
AeHUS — 9Ta TA0OAABHASI 9KOAOTHYECKAsI IPOOAeMa HeTIo-
CPEACTBEHHO CBSI3aHO C IIPOOAEMOiT APaABCKOTO MOPSL.

Tax 4o, penmeHue 3To¥ NPU3HAHHON MUPOBO Tpa-
reann 21 Bexa, KAk 9KOAOTHYECKOI IIPOOAEMBI, He HCXO-
AUT 13 BO3MOXHOCTEH TOABKO Y30eKHCTaHa MAM CTPaH
CpeaHeit A3uu, HAU TOABKO BCEMHPHOTO COOOIIECTBa,
HO U OT 00'beAVHEeHHUI YCUAUT COTPYAHUYECTBA KPYITHBIX

MEeXAYHAPOAHBIX OPTaHU3aIMI C HETOCYAAPCTBEHHBIMU
HeKOMMePYeCKUMU OPTaHU3aIHAMH.

B 31011 CBSI31 HEOOXOAMMO YCUAUTD ASTEABHOCTD 110
pa3paboTKe KOHKPETHBIX IIPOrPAMM U PeKOMEHAALHI,
a TaKoKe aKTHBH3UPOBATh MIPOIATAHAMCTCKYIO pabory
CpeAU HaceAeHHs.

CoxpaHHTb Hally IPUPOAY-MATh, YMEAO HCIIOAB30BATh
eé Heppa 1 HOraTCTBa, CO3AATH IKOAOTHYECKU 3AOPOBYIO
CpeAy AASL 00IIIeCTBAa — 3TO AOAT K&XKAOTO ITPAKAAHIHA,
He TOABKO OPTaHOB 3aIJUThl OKPY>KAIOIIEH CPEeAbL.
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Puc. 1. BcTtpewaemocTn caxapHoro guabeta B Xape3mMckoin 061acTtum
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Research of a hormone of stress-cortisol and concentration
of blood sugar for an estimation efficiency anesthesia

Abstract: Aim of investigation: To study changing of concentration of cortisol and concentration of glucose of

blood for the evaluation different mode of anaesthetic manuals at children. 64 acquired patients undergoing surgical

correction with mean age 2-14 subsequently was included. MBP, HR, concentration of cortisol and sugar of blood

were investigated. We concluded: nubain-propofol versus nubain — valium — ketamine general anesthesia provide

stable hemodynamic profile during the surgery.

Keywords: nubain, anesthesia, ketamine, valium, propofol, cortisol.

Blood analysis to hormones detects in wide appli-
cation at diagnostics in such regions of medicine like a
endocrinology, oncology, gynaecology, urology, androl-
ogy, ophthalmology, neuropathology, anesthesiology
and many other ways [1, 24-36]. Stress reactions of
organism in time of operation and anaesthesia accom-
panies with rising concentration of adrenal gland, espe-
cially adrenalin, noradrenalin and cortisol. Cortisol takes
part in regulation many metabolic (biochemical) process-
es and plays key roles in defence reaction to stress and
starvation. In time of starvation, for example, it supplies
maintenance of correct level of glucose of blood, but at
the psychic or operative [surgical] shock resists to falling
blood pressure to dangerous levels [2, 12-13]. Integrated
study of functional status of hemodynamics, activity of
stresses-hormones during anesthesia and operation al-
lows to judge level of efficiency anaesthetic protection of
organism against operative trauma in condition of this or
that kind of anaesthesia [3, 131-146; S, 28-30].

Questions of intraoperative quantitative changes of
showings of stress hormone are elucidated in literatures not
enough. Thereby, last years have led the researches purpose-
ly to comprehensive study a reaction of adrenal hormone
on surgical stress by level of them in blood plasma [4, 159].

Aim of work: To study changing of concentration of
cortisol and concentration of glucose of blood for the eval-
uation different mode of anesthetic manuals at children.

Material and methods: Researches were led with
64 children at the age of 2 to 14 who were forthcoming
on surgery about disease and congenital malformation.
Status of children correspond to ASA I-1I class. Until
10 minute to operation to all patients accomplished pre-
medication: Atropine (0.1 % — 0.01mg/kg) and valium
(0.5% — 0.3 mg/kg) by intramuscularly.

For supplying anesthetic safeguards applied two
methods of combined anesthesia with using nubain:

1) Combined anesthesia with using nubain
(2 mg/kg) and propofol (3mg/kg).

2) Combined anesthesia with using nubain
(3 mg/kg) and valium (0.4 mg/kg) with subnarcotic
dose of ketamine (1 mg/kg). Concentration of cortisol
of blood was determined by applying immunoflurecence
methods with using devises of “Human” (Germany).

Results: Concentration of glucose of blood was
determined before and after surgical period. Before ap-
plying anesthetic method by using nubain combination
and valium with ketamine, concentration of glucose of
blood was consisted 3.96+0.09 mmol/1 (Chart 1).
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3,95

B Nubain + valium
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3,85
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and ketamine
M Nubain + propofo

Before operation After operation

Chart 1. Changing concentration of glucose of blood (mmol/L) in time
of applying combined anesthesia with nubain at children

After operations registered unreliable decreasing
concentration of glucose to 2.53 %, which was consist-
ed 3.86+0.14 mmol/1.

Before applying anaesthetic method by using nubain
combination with propofol concentration of glucose of
blood was consisted 4.06+0.11 mmol/l. Registered

decreasing of concentration of this showings after opera-
tions till 4.43 %, which was consisted 3.88 £ 0.1 mmol/1.
Detection content of adrenal hormone (cortisol) and
concentration of glucose of blood of children at different
stages of combined anesthesia by using nubain and valium
with subnarcotic dose of ketamine presented at table 1.

Table 1. — Changing concentration of cortisol at different stages of combined
anesthesia by using nubain and valium with ketamine at children

Mode of Normal Concentration of cortisol (mg/ml) at stage of anesthesia
anesthetic concentration of Initial Induction |Period of mainte-| Awakening
method cortisol (mg/ml) period period nance anesthesia period

Nubain + valium

. 50-250 169.28 +4.63 | 185.06+5.47* 175.41+£6.50 168.47 £4.59
and ketamine
g}lbam * propoes 50-250 167.90£3.52 | 177.04+3.63 | 173.15£2.08 | 166.54+1.61
Note: * — reliable difference of showings against the initial level (p < 0,05).
190 -
&

185

180

175

170

165

160

155

Initial period Induction Period of Awakening
period maintaining period
anesthesia
@ Nubaine + valium and ketamine M Nubaine + propofol

Chart 2. Changing concentration of cortisol at different stages of
combined anesthesia with using nubain at children

Note: * — reliable difference of showings against the initial level (p <0,05).
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At the induction period of anaesthesia as a premedi-
cation observed reliable increasing concentration of cor-
tisol till 9.32 %.

In most traumatic time of operation — in period of
maintaining anesthesia concentration of cortisol also
had tendency to decreasing til 5.21 %, but comparing
with initial period registered increasing the concentra-
tion of cortisol till 3.62 %.

At the end of operation — at the period of main-
taining anesthesia observed decreasing concentration
of cortisol till 3.96 %, but comparing with initial period
till 0.48 %. Thereby, over the period of operation and
anesthesia level of stress-hormone of blood was char-
acterized to relative stability, changing variation was in
the range of norm.

Facts of researches of content of stress-hormone
(cortisol) of cortex of adrenal gland in time of different
mode of anaesthesia by using nubain at children pre-
sented at chart 2 and table 1. According to this facts, at

the induction period, during premedication sleep con-
tent of cortisol of blood characterized to rising tendency
to 5.44 % as compared with reference value.

During period of maintaining anesthesia, in most
traumatic stages of operation target hormone decreased
to 2.20 % than induction period, but as compared with
reference value detected rising to 3.13 %.

At the end of operation observed reliable decreas-
ing concentration of cortisol to 3.82 %. As compared
them with reference value concentration of cortisol
decreased only to 0.81 %, it means showings were in
the range of norm.

Summary: In main stages of general anesthesia by
using nubain combined with ketamine and valium, so
with the propofol at children who were detected decreas-
ing concentration of stress-hormone (cortisol) of blood
(changes in the range of norm), testified supplying ad-
equate protection children’s organism against operative
trauma without signs of activation of hormonal regulation.
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YpaBHeHue paBHOBeCUS rmokumnx KPpymibIX NJ1IAaCTUH

Aunnoranus: B nacrosmeit pa6OTbI paccMaTpUBAETCA YPaBHEHHS PAaBHOBECHUS rubKux KPYTABIX CIIAOLIHBIX H
KOABIIEBBIX ITAACTHH ITPH Pa3AMYHbIX IPaHMYHBIX YCAOBHAX. [loAydeHHbIe ypaBHEHNS PeIIaroTCs METOAOM ITPOrOHKHU
U pEe3YAbTAT CPABHUBAETCS B T€OMETPUYECKOM AUHEHON U HEAMHENHOM II0CTAaHOBKU 3aAad.

KaroueBbie cAOBa: ypaBHeHHE, KOAbIIEBbIe, TAACTHHDI, KBAa3UAMHEHHOe, pABHOBECHE, UTEPAIHsl, AP OKCUMAIUA.
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OOwue ypaBHeHUSI PaBHOBECHS] THOKHX KPYTABIX
IIAAQCTHH C y4eTOM reoMeTpHYeCKON HeAMHEeHHOCTH B
¢dopme Kupxropa-AsiBa UMeIOT BHA:

gt
2 (z7)-1 -t
dr dr (1)

d - _
d?(Qr)__Tl drt Ay

rAe:

1dW 1 dw
8 (2)

t=—=
dr’ 7 dr
_ dm 1(dW) _ @
EnE=—tZ| = |> &x=z=-

dr 2\ dr
IToacTaBAsA BRIpaXKEHMS YCHAMU U IIepepe3blBalo-
mux cua (2) B (1) U ¢ MOMOIIBIO CAGAYIOTIHX bespas-

MEepPHBIX BeAUYHH: B
r:i, u:z) W:K) 622) (3)
a n n n
[IOAyYaeM ypaBHEHUE PaBHOBECHS B [IepeMeIeHISIX:
d’u du aw dw
—a,— —a,—+au—a,—-——a,—=0,
dr dr dr dr (4)
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3aech:
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: q=4(r)
Cucrema ypasHenuil (4) pemaercs B 06aacTu:
{ 0<r<1 - (CHHOIHHOﬁ KpyIaoun HJ‘IaCTI/IH), }
W=

B=4q-4,-9, =

win 1, <r <1 — (KOIbLEeBOI KPYIION IIIACTHH )

CO CACAYIOIMMU I'DAHUIHBIMU YCAOBHAMHU:

—o, sV

ov |.

T5u,

. =0, RSW| =0. ()

YpaBHeHMs paBHOBeCHS] THOKHX KPYTABIX IIAQ-
CTUH (4) IIPY 3aAQAHHBIX I'PAHUYHBIX YCAOBHUSIX pela-
€TCA METOAOM CETOK.

BsepeM ceTky:
r=ih — (cnnomHaﬂprrnaH HHaCTI/IHa),

®, =37 :ro+(1—r0)ih—(

KOJIbIIeBasi KpyT/Iast
IUTaCTHHA

(i=0,1,2,...,N)
1
cmarom h= ﬁ COOTBETCTBEHHO Ha OTpE3Kax:

O<r<lwmmmr <r<l.

Hcroab3sys 1ieHTpaAbHbIE PA3HOCTHBIE POPMYABI, aIl-
IPOKCHMHPYIOIHe IPOU3BOAHBIE C TOYHOCTDIO BTOPOTrO
nopsiaka [ 1,131-153; 3,10-11], Bmecro ypasuenwuii (4)
B MAaTPUYHOM GOpPMe MOAYYHM CACAYIOITYIO CUCTEMY KBa-
3UAMHEINHBIX aATeOparIeCcKUX ypaBHeHHI:

AiXFZ + BiXifl + CiXi + DiXiH + EiXi+2 = gi’ (6)
rAe:
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PacmoTpuM HeKOTOpbIe pa3HOCTHbIE KpaeBble YCAO-
BHSI AASI THOKUX KPYTABIX IAQCTHH.
1. AAf CIAOIIHOM KPYTAOM IAQCTHHBI, 3alleMAEH-
HOM I10 KOHTYPY:
u(0)=0,W'(0)=0,W"(0)=0 npu r=0, 7)
u(1)=0,W(1)=0,W'(1)=0 npu r=1.
U3 nepBoro, 4eTBEpPTOro U MATOro ycaosuit (7)
MTOAYYHM:
u,=0,u, =0,W, =0. (8)
IIpumenss neHTpaAbHbIE PAa3HOCTHbBIE POPMYABI CO
BTOPBIM IOPSAKOM amIpOKCUMAITMH [2, 170-171], xo
BTOPOMY, TPETheMy U IECTOMY YCAOBHSIM (7), HAXOAUM:

W= W= W W, =W W, =W
303 9 " 9 3 (9)
WNH = WN—I
B BexropHOM Bupe ycaosus (8) u (9) sanummyrcs B
CACAYIOIIIeM BHAE:
EX,=AX +BJX,,

X—OEX

NZTN+1

E X =A X +B X,+C X.(10)

=EX,,. (11)
IMoacraBass (10) (11) B cucremy (6), moayumum

CHCTEeMY KBAa3HANHEIHBIX AATeOpanIeCKIX YPaBHEHUI:

MX=b, (12)
TAE:
C,D,E
B,,C,,D,E
A,B,C,D,E
A,BC,D,E
M o=
AN—4 BN—4 CN—4 DN—4 EN—4
AN—S BN—S CN—S D N-3 EN—S
AN 2 BN-z CN—2 DN—2
A, By, Cy,
C,=C,+AA +BA,, D=D,+AB, +BB,
E=E+AC, E—AA+B
C, = +Aﬁw ,=C, ,+E, E,,

C,
E
C,
{ 0 (o oj
)B :C;)EN: >
- 0 1

2. AAS CIIAOIIHOM KPYTAOM IMAQCTHHBI IIAPHUPHO-
OIIEPTOM 110 KOHTYPY:
u(0)=0,W'(0)=0,W"(0)=0 npu r=0, (13)
u(1)=0,W(1)=0,W"(1)=0 npu r=1.
PasHocTHbIE yCAOBHS Ha KOHTYpPe B BeKTOPHOM pop-
Me IIPUMYT BHA:

X,=0,E X

NTTN+1

=E X

Xy (14)
[MocraBasis ycaosus (9) u (14) B cuctemy pasHocT-
HBIX ypaBHeHuil (6), MOAYIHM CHCTeMY KBa3UAMHENHBIX
aAre6pamueckux ypasHenuit B Bupe (12), rae:
C,,=C,,+E, E.,E :r) O}fizﬂlgi.
0 H, U+2N
3. AAS KPYTAOI KOABLIEBOM IIAACTHHDI, 3alleMAEH-
HOI1 10 BHyTPEHHEMY U Hapy>KHOMY KOHTYPY:
u(r,)=0,W(r,)=0,W'(r,)=0mpu r=r,, (15)
u(1)=0,W(1)=0,W'(1)=0 mpu r=1.
Us ycaosuit (15) umeem:
u,=0,W,=0,W =W. (16)
B BexTopHOI# popme ycaosus (16) umeroT caepyto-

EX,=0,E,X =E/X,. (17)
[Mopcrasus ycaosus (17) u (11) B cuctemy pasHocT-

LU BHA:

HBIX ypaBHeHuil (6), TOAyYNM CHCTEMY KBa3HAMHENHbIX
aAre6pamueckux ypasHenuit B Bupe (12), rae:
C,=C +AE,.
4. AAs KPYTAOI KOABIIEBOM IAACTHHbI IIAPHUPHO-
OIIEPTOI IT0 060UM KOHTYpPaM:
u(ro)zo, W(r0)=0, Ml(ro)zo IpHu 1 =T1,, (18)
u(1)=0,W(1)=0, M,(1)=0 mpu r=1.
U3 ycaosuit (18) umeem:
u,=0,W,=0,W =HW,. (19)
B BexTopHOIit 3amucu ycaosust (19) umeer Bup:
EX,=0,E X =EX,. (20)
[MoacTaBasis ycaosust (20) u (11) B cuctemy pas-
HOCTHBIX ypaBHeHH#1 (6) MOAYYMM CHCTEMy KBa3HAM-
HeNHbIX aATebpamyeckux ypaBHenuil B supe (12), rae:
C) oj 5 _HH2N
0 H,) ° u-2rN’
Taxum 06pa3oM MOXHO PACCMOTPETh ¥ KOMOMHAIIN
IIPUBEASHHBIX BbIllle FPAHUYHbIX YCAOBUH AAS KOABIIEBBIX
TAACTHH.

¢ =c+AE E

17N

K pemennio cucreMpl KBa3UAMHEHHbIX aAreOpamye-
ckux ypasHeHwuit (12) mpuMeHseTcs HesSBHBIA UTepaL-
OHHBII IIPOIIeCC B KOMOMHAIIMU C METOAOM UCKAIOUEHHUS
Taycca [3, 10-11; 4, 31-32]. ITocae HEKOTOPBIX IPe06-
pasoBaHuil i-TO ypaBHeHI/I}I (12) HOqunM:

1 1+1 + ﬂt 1+2

rAe: o, = mi(Di +9,.B,.71), B = miEl.,
Y, =—mi[b—(9_iy.f +Ay,, )],
;nz—@+Aﬁi+QqJ 0,=Aa, ,+B.

i =2
HrepanuonHbiit mporecc npu Bbraucaenuit (21)

(21)

IIPOAOASKAETCS AO BBIIIOAHEHHMST YCAOBHSI:

(j+1) _xi(j) < (22)

s
TA€ € — TOYHOCTD PeIIIeHI/IH.
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ITocae onpeaeseH s HCKOMBIX GYHKIHI X, METOAOM
KOHEYHBIX Pa3HOCTeH BHIYMCASIIOTCS pacyeTHbIe BeAUYH-

B Ta6Anue 1 AAs 3alTeMAEHHOM IO KOHTYPY CIIAOII-
HOI prerﬁ TIAACTHUHDI IPUBEACHDI 3HAUCHHU S ﬂ s VVA (0),
W, (0),M,,(0), M, (0) npu N =40,5 =40,&=10".

vt 1, T, M, M,, Q.

Tabnuua 1. — 3Ha4eHnsa BENNYMH AN1K 3aLLEMIEHHOM MO KOHTYPY CMIOLHOM KPYr0i NNacTUHbI

B W, (0) w,,(0) M, (0) M,,(0)
1 12,5 0,195808 0,191078 0,485725 0,472984
2 25 0,390618 0,366501 0,970885 0,888274
3 37,5 0,585926 0,516668 1,455331 1225221
4 57 0,781234 0,645989 1,939213 1,491387
S 62,5 0,976543 0,758306 2,422472 1,705780
6 75 1,171852 0,855859 2,905123 1,876603
7 87,5 1,367160 0,942570 3,378154 2,018304
8 100 1,562469 1,019868 3,668576 2,135593
9 125 1,953086 1,154075 4,829561 2,322764
10 150 2,343704 1,266410 5,788093 2,462441
11 175 2,734321 1,362722 6,744165 2,570735
12 200 3,124939 1,449757 7,697774 2,667368

Ilpumenanus: A — AMHENHOMN, HA — HEAMHENHON TOCTAaHOBKH 3aAA4H.

W3 npuBeAeHHBIX AQHHBIX B TabAuIle 1 BHAHO, 4TO
npu 0< f§ <57 3apaqy MOXKHO PeIINTh B AUHEHHOM I0-
cTaHOBKe, a B 57 < 3 <200 B HEAMHENHOT IIOCTAHOBKE U
C yBeAMYeHHeM BHeIIHel Harpy3Ku [ , mporub u MoMeH-
THI B AMHEMHOM IIOCTAaHOBKE 334K OOABIIIE YeM B HEAU-
HEMHOM ITOCTaHOBKe.

B Tabamure 2 mokasaHO M3MeHeHHe IIPOLIEHTHOTO CO-

A
oTHOmeHus: k= 100%(5 - lj , 1 KOAUYECTBO UTepa-

it @ pu 6 =20 u 6 =40 c yBeAHyeHHeM ITapaMeTpa
p,upu N =40, ¢=10"".

13 TabAMIIBI 2 BUAHO, 4TO IIpH GUKCHPOBAHHOM O B
unaTepBase 0,25<® <100, 6 pacTeT mMOYTH IPONOPIIH-
oHaasHO f3, T.e. kpusie W, (0)~f u 6 ~ B mouru co-
BIIAAQIOT. Pe3yAbTaThl TaOAMIIBI 2 TIO3BOASIIOT CAEAATD
BBIBOA, UTO IIPH GUKCUPOBAHHOM f3 C yBeAMdeHHEM O
yBeAmduBaeTcs 6 .

M3 nmpuBeAeHHBIX TaOAMI] BUAHO, YTO TA€ HCIIOAD-
3YIOT TMOKHe KPYTABble TAACTHHBI IIPH CAMOAETOCTPO-
eHUH, KOPabAeCTPOEHHH M aBTOMOOMAECTPOEHUH,
06s13aTeAbHO OepyT pelieHue 3aAa4U IPH HEAUHEHHOM
IIOCTAaHOBKE.

Tabnuua 2. — I3aMeHeHne NpoLeHTHOro COOTHOLLEHUS U KONIMYecTBa ntepauni

pB npu 6 =20 k 0 pB npu 6 =40 k 0
16 8 3 25 6,9 S
32 9,35 S 50 19,2 8
48 18,1 6 100 53,1 12
64 27,6 7 125 70 14
96 47 9 150 85,1 14
112 56 9 175 100 14
128 64,6 9 200 115,6 17
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Jkonoruyeckue oCo6eHHOCTU pa3BUTUS U PACNPOCTPaHEHUs
rmaBHbIX MHOTOSIAHbIX BpeauTtenein B necocrtenn YKpauHbl

AnnoTanma: BpepuTean ceAbCKOXO3AMCTBEHHBIX PACTeHHMI OTHOCATCS K PasHbIM IPyIIIaM )XMBOTHOIO MHpa.

CPCAI/I HHX €CTb HEMATOADL, YAUTKH, I'PbI3YHbI, KACITH. HO, I10 KOAYECTBY BUAOB 1 CTEIIEHU BpEAOHOCHOCTH II€pBOE

MECTO 3aHMMAIOT HACEKOMBbIE, KOTOPBIC SABASIIOTCS OIIACHBIMU BPEAUTEASIMU KYABTYPHBIX paCTeHHfI.

Hacexombie oTHOCSTCS K HOAI/Iq)aI‘aM, IMUTAIOMHECS PAa3AMIHBIMU PACTEHHUAMU U3 6OTaHI/I‘leCKI/I 6AI/13KI/IX CeMeﬁ,

1 MoHOdaraM, KOTOpble MIUTAIOTCSI OAHIM BHAOM PaCTeHMHI.

KaroueBbie cA0Ba: moarary, BpeAUTEAN OBOLIHBIX KYABTYP, 9HTOMOAru.

Coska osumas — Scotia segetum Schiff. (cemps
cosku — Noctuidae, psp 6a6ouxu — Lepidoptera). B
Ykpaune pacrpocTpaHeHa moscemectHo. [ToBpexaaer
O3UMBbIe 3AaKH, KYKYPY3y, CAXapHYIO CBEKAY, OBOIIHbIE
U MHOTHE APYTHe KyAbTYpPBL ['yCeHHIIbI XKUBYT B IIOYBE,
YHUUTOXKAIOT BbICESIHHBIE CEMEHA H IIPOPOCTKH,  HOYBIO
OHH BBIXOASIT Ha IIOBEPXHOCTD U [IEPETPHI3AI0T BCXOADI
pacTeHuIt, 06beAAOT CEMSAOAH M AUCTbsL. I'yceHuIbI 9T0-
IO IIOKOA€HYISI IIOBPEXAQIOT IIPEUMYII[eCTBEHHO O3HMBIe
3ePHOBBIE KYABTYPBI C KOHIIA ABI'YCTA AO TPEThEM ACKAADI
OKTSI0Psi. Bpes 03UMOIT COBKH AOBOABHO 3HAYHTEAbHBII,
tak, npu 10 rycenunax u 60aee Ha 1 M”> IOCEBbI MIIEHH-
IIbI O3MMOI MOT'YT IOTHOHYTH IIOAHOCTBIO, 4 HA Caxap-
HOIT CBEKAE OAHA I'yCEHHI[A YHUYTOXAET 32 OAHY HOYb

okoA0 10-15 pacrenuit. YucAeHHOCTD O3UMOM COBKH
3aBHICHT OT KYABTYPBI 3€MACACAUS], KAUMATHIECKHX, OHO-
THYECKHX U APYTUX pakTopoB. M3BectHO 60Aee 70 BU-
AOB 9HTOMO}AroB, PsiA BUAOB BO30yauTeAell OoAe3HET,
HeMaTOA U IITHI], KOTOpPble OrPAHHYMBAIOT YHCACHHOCTD
o3uMoit coBku. OAHUM U3 BOXHEHMIIUX 9HTOMOdAros
sBasiercst Trichogramma evanescens Westw. u T. pintoi.
3apakeHHbIe NApa3HTaMH I'yCEHHI[b YMEHbIIAIOTCS B
pasMepe, CTAHOBSITCS BSIABIMH, MaAOTIOABIDKHBIMH H ITO-
rub6ator. ['yceHuI] Takoke YHUYTOXKAIOT XUIITHBIE SKY>KEAU-
1pt (sxyxu u amaunku): Calosoma denticolle Gebl., Broscus
cephalotes L. ['ycennn nopasxaior rpu6kosble (Myckap-
AVMHO3, TADHXUYM) U BUPyCHbIe (TpaHyAe3bI U SAepHAst
OAMEAPHST) 6OAC3HETBOPHbIE MUKPOOPTAHH3MBL.
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Scotia exlamationis L. (cembs coBku — Noctuidae,
psia 6a6ouku — Lepidoptera). PaciipocTpanena noscio-
Ay. BpeAOHOCHBIMH SIBASIFOTCSI I'yCEHHIIbI, OHH BBIEAQIOT
MSTKYIO TKaHb AUCTbEB MEXAY SKHAKAMH, BIPBI3AIOTCS B
KOPHH U KOPHEIIAOABI, BbIEAQIOT 3aPOABILIN CEMSH B I10-
4Be U MpOpocCTKU. B Ykpanne paspuBaroTcs ABa HoKoAe-
HUs B roa. KpoMe aTHx BUAOB, cAydaeTcsi ¢ MOAOOHOM
BpeAOHOCHOCTSD Scotia ipsilon Hufn.

Autographa gamma L. (cemps coBox — Noctuidae,
psia 6abouku — Lepidoptera. PactipocTpanena B Ykpause
noscemecTHO. IToBpexxpaer oxoao 100 BUAOB pacTeHuI.
['ycenunpl Maapmero Bospacta (1-3) ckeaeTupyior
AWCTBSI, @ CTAPIINX BBICPHI3AIOT AMCTOBbIE IIAACTHHKY,
OCTaBASISI TOABKO TOACTBIE JKUAKU. DKOHOMHUYECKHI 10-
por BpeAOHOCHOCTH — 23 0cobu Ha pacterue. Ha apne
I'yCEeHHUIIbI IIOBPEXAAIOT AUCTBsI, OOTPbI3as HX HAH Che-
AQIOT OAHOCTBI0. OHU TaKoKe TIOBPEXAAIOT COLIBETHS,
3aBSI3M, 3€A€HbIe KOPOOOUKH U CT€OAH, B Pe3yAbTATE Y€TO
YMEHBIIAeTCsI KOAMYECTBO BOAOKHA. DKOHOMHUYECKUI
HIOPOT BPEAOHOCHOCTH: IIEPBOTrO IIOKOAEHHUSI — OoAee
S rycenun Ha 1 M?, a Broporo u Tpetbero — 10 oco-
6eit Ha 1 Mm* I'yceHUIIBI He CITOCOOHOE OBPEAUTD IIPO-
€O, KyKypy3y, [IIIEHHI]y, TIMeHb U OBeC. Pa3BuBaroTCs
B 2—3 MOKOAEHUSAX B rop. YUCAEHHOCTbh COBKU-TaMMBbI
CAEP>KHBAIOT XHIIJHbIE HACEKOMBIE — Ky KEAHI[bI, HEKO-
TOpPbIe BUABI KOKIIMHEAAUA U KAOIOB-IJUTHHIKOB, [1ay-
KU, MyPaBbH U IITHIBI, KOTOPbIE YHHUTOXAIOT SILIA H
HeI0CpeACTBeHHO ryceHutl. M3BectHo 6oaee 40 BiaOB
IIPHPOAHBIX BPAaroB, CPeAU KOTOPBIX Harboaee adpek-
THBHBIMU SIBASIOTCSI ITapa3uTsl rycenut Cratichneumon
nigritarius, Apanteles cognatus Nees., Voria ruralis Feln.,
Blondella nigripes Feln u ap.

Heliothis viriplaca Hfn. (cembst coBox — Noctuidae,
psia 6a6ouxu — Lepidoptera). B Yxpaune pacrpoctpa-
HeHa B CTEITHOM U AeCOCTENHO 30Hax. [ToBpexaaeT oko-
A0 70 BUAOB pacTeHu#t, 0COOEHHO OIACHA AASI AFOLIEPHB,
KA€Bepa, AbHA, COU. I'yCeHUIIBI IEPBBIX ABYX TOKOAEHHUI
CKEAETHPYIOT AUCTbS, 3aTeM 00BEAAIOT HX, KPOMe TOTO
HOBPEXAQIOT CT€OAH, 6y TOHDI, COLJBETHS 1 HEPEAKO BbI-
€AQIOT CeMeHA. YMEHBIIAIOT YPOXKAMHOCTD 3€A€HOM Mac-
CBI M CeMSIH. 3aCOPSIIOT 3eA€HYI0 MACCY IKCKPEMEHTaMU,
BBI3BIBAIOIIUN 3a60A€BaHHUE KUBOTHBIX, CHIDKAIOT Kaye-
CTBO KOPMOB. DKOHOMUYECKHI ITOPOT BPEAOHOCHOCTH
Ha aroniepe — 8-10 ocobeit Ha 1 M%. AHaAOTMYHBIMU
SIBASIFOTCSI TIOBPEXXAEHMS AASL ABHA U APYTUX KYABTYp. B
rOA pasBuBaeTcs 1-2 MOKOAeHHUA.

Helicoverpa (Heliothis) armigera Hbn. (cempst coBox —
Noctuidae, psia 6a60ouxu — Lepidoptera). Pacnipocrpare-
Ha B CTEITHOM 30HE U KOXKHOM YaCTH A€COCTEITHOMN 30HBI
YkpauHsL. ['yceHUIIBI IUTAIOTCS KYKYPY3HBIME PHIABLIAME

HIOBPEXAQAIOT TAlOKe BepXyIIeYHbIE AMCTbSI KyKyPY3bl, ATO-
IIePHBI; Ha CACAYIOIIEM dTalle CBOErO Pa3BUTH ITUTAIOTCS
3epHaMH KyKypy3bl, OyTOHAMH, COLIBETHEM, 3aBSI3SIMU U
IIAOAQMH TOMHAOPOB, MOAOABIMU KOPOOOUKAMI XAOITIAT-
HHIKA, IAU MOT'YT 3aCEASTh COPHSKH (ITacAeH, AypMaH, Ij1-
puua). PasBuBarorcs 2—3 moxoaeHus B roa. YucaeHHOCTD
OTPAaHMYUBAIOT BUABI XMIIHBIX HACEKOMBIX (5Ky>KEAHIIBL),
IayKy, ITHIbL, DHAOmapasutsl Eutanyacra picta Schr.,
Habrobracon hebetor Say. DxOHOMIYeCKHiT IOPOT BPeAO-
HOCHOCTH Ha KyKypy3e — 6—8 % pacTeHH C 'yCeHUIIaMHI
COBKH ITIEPBOT'O — BTOPOTO IIOKOASHHI.

Spodoptera (Laphigma) exigua Hbn. (cempst coBox —
Noctuidae, psia 6a6ouxu — Lepidoptera). B Ykpaune
pacmpocTpaHeHa nosceMecTHo. IloBpesxaaer 133 Bupa
KYABTYPHBIX pacTeHuUil: 6000BbIe, 3AAKOBbIE, [TACAEHOBBIE
u Ap. ['yceHuIIbI MAaAIIETO BO3pacTa B CYIeCTBYIOMUX
KOAOHMSAX ITOA CAOEM IIAyTHHBI Ha AMCTBSIX PACTeHHI,
CKEAeTUPYSI UX C 00eHX CTOPOH, CTapIIe — BbIEAAIOT
HA AUCTBSIX OKPYTABIE ABIPBIL, OOBEAAIOT KX, OCTABASIS
TOABKO TOACTbIE XMAKH, TUTAFOTCS TAKXKe COYHBIMU CTe-
6assmu. Ha ToMaTax ryceHHUIbI TOBPEXKAQIOT TAKOKe reHe-
PaTHBHBIE OPTaHbI: COIIBETHS U IIAOADI, @ Y XAOITYATHHKA
YHHYTOXXAIOT CeMeHa, BOAOKHO M IePelOHKU BHYTPHU
Kopo60q1<n. PasBuBaercst 2—3 IMOKOAEHUS B TOA,.

Amathes c-nigrum L. (cemeiicTBo coBox — Noctuidae,
psia 6a6ouxu — Lepidoptera). Kax npeabiaymuit Bup,
pacmpocTpaHeHa B YKpauHe moBceMecTHO. IToBpeskaa-
eT OBOIJHbIE KYABTYPbI (KaITyCTy, PEAUC, AYK, MOPKOBb,
KapTOQeAb, TOMAThI, CeAbAepeil, PeBeHb ), CAaXapHyIo 1
CTOAOBYIO CBEKAY, FOPOX, KyKypy3y U APyTHe 3epHOBbIE,
oryper, 3eMASHHKY, COI0, IOACOAHEYHHUK, PACTeHHUs BU-
HOT'PaAQ, KPBDKOBHHUK, TIAOAOBBIE KYABTYPHL. BecHoi mmo-
CA€ 3UMOBKH OHHM BOCCTAHABAUBAIOT IIUTAHHUS U B 3TOT
IIepHOA IIPUHOCSAT HAUOOABIIMI Bpep CEAbCKOXO3SIi-
CTBEHHBIM KYABTYypaM — OOBEAAIOT AUCTbsI, BEPXYIIKU
pacreHMit. AASI CaXapHOM CBEKAbI 9KOHOMUYECKHH I10-
por Bpepa — 2-3 ocobu Ha 1 M%. Moaoabie ryceHuIIbl
CKEAETUPYIOT AMICTDSI, Pa3MeIasich Ha UX HIDKHEH CTO-
POHe, a CTapIIie — 00BEAAOT AUCTDSI, OCTABASISI TOABKO
IIeHTPAABHYIO XHAKY; B CEAbAEPesi BRICAAIOT CEPALIeBUHY.
I'ycenunpl cTapiero Bo3pacTa MUTAIOTCS HOYBIO, a AHEM
IPSYIYTCS MOA PACTHTEAbHBIE OCTATKU MAU B ITOBEpX-
HOCTHOM CAO€ ITOYBBL. I'yCeHHUIIbI BTOPOTrO IIOKOACHUS
HAHOCST HE3HAYUTEABHBIH BPeA CeAbCKOXO03SHCTBEHHbIM
KYABTYpaM, IIOCKOABKY IPeUMYIIeCTBEHHO ITHTAIOTCS
AMKOPACTYIlel U PyAepaAbHOM pacTUTeAbHOCThIO. Pas-
BHBAIOTCS ABA TIOKOACHHS B TOA.

Pyraustrasticticalis L. (cemeficTBO IIHPOKOKpPBIABIE OT-
neBku — Pyraustidae, pap 6a6ouxu — Lepidoptera). Pac-
IPOCTpaHeH B YKpauHe MOBCEMECTHO, HO HAUOOABIINIT
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BpeA HAHOCHUT B A€COCTEITHOM U CEBEPHOM YaCTU CTEITHOHN
3oHbl. [loBpexpaer caxapHyIo, KOPMOBYIO U CTOAOBYIO
CBEKAQ, IIOACOAHEYHHK, 6000BbIE, KyKypy3y, KOHOIIAIO,
A€H U APyTHe KYABTYPbI, HO BOBCE He 3aTparuBaeT 3Aa-
KU, KapTodeab, TOMAaThl. C COPHSKOB Yallje ITUTAETCS
IIOABIHBIO, A€0€AO, TOAOPOXKHHIKOM, BBIOHKOM. Moao-
Able T'yCEeHHUIIbI IUTAIOTCS Ha HIDKHEH CTOPOHE AUCTbEB,
OTIAeTAasl UX Ay THHOM, CTapUIero BO3pacTa — OTKPBITO
Ha PacTeHUsX, 00bepAast AUCTBSI, CTeOAH, COLIBETHSI, 3a-
BS3M, CAETKA OIAeTas IAyTHHOM, a TakXKe TOAOBKY KOp-
HeNAOAOB. B Teuenune ropa passuBaercs 2—3 IOKOACHUS.
UrcAeHHOCTD AYyTOBOTO MOTBIABKA B 3HAUUTEABHOH CTe-
MeHH peryAMpyeTcs IMapasuTaMu (stitrreen, TPUXOTPaM-
Ma), XHITHUKaMH (KOKI[HEAHAB], XUITHbIE XKY>KeAHIIb,
30AOTOTAA3KH) U 60A€3HETBOPHBIMA MHKPOOPTaHU3-
MaMH, OHHU TakXXe MOEAAIOTCS PA3AMYHbIMU NTHIIAMH,
ocobenHo rpadami. MzBectHO 60aee 70 BUAOB €3A0KOB
M MYX-TaXMH — IIAPa3UTOB I'yCeHHI] K KyKoAoK. Kpome
TOTO, YUCACHHOCTDb BPEAUTEAS] PeT'YAUPYeTCsl MHOTUMHU
¢$axTopamMu, U3 KOTOPHIX PeIIAIONIIMM SBASETCS TIAOAO-
BUTOCTb CaMOK, 3aBHCUT OT TIOTOAHBIX YCAOBHIA (BbICO-
KHe TeMIIePaTyphl U 3aCyXa AO CepeAUHbI UIOHS IIPUBO-
AAT K 6ecriaoamio 6a604ex ), KOAMYEeCTBOM M Ka4eCTBOM
KOpMa U ToMy mopo0HOe. Tak, 9KOHOMUYeCKHIil TOpor
BPEAOHOCHOCTH I'yCEHHI] AyTOBOTO MOTBIAbKA B OCHOB-
HBIX CEAbCKOXO3SMCTBEHHBIX KYABTYpPaX COCTABASET:
caxapHasi, KOpMOBAsI, CTOAOBasI CBeKAa — 4-5 ocobeit
Ha 1 M* B pase 2—10 HacTosmux AuCTbeB U 15-20 oco-
6eit Ha 1 M> — BO BTOPOI1 [TOAOBHHE BEreTALINH; ITOA-
coaneuHuk — 8-10 ocobeit Ha 1 M* B pase 4—6 AuCTbEB,
20 — dopmMupoBaHHe KOP3UHOK, LIBeTEHHUs; OBOLIHbIE
KyAbTYpBI — 8-10 ocobeit Ha 1 M> — mepBoOe MOKOAe-
HHe, 12-16 — BTOpO€ MOKOACHHEe; MHOTOAETHHE TPABbI
(cemennmku, TpaBa) — 10 ocobeit Ha 1 M> — nepBoe mo-
KoAeHue, 20 — Bropoe; Kykypysa: 5—10 ocobeit Ha 1 m*
B ¢pase 46 aucTbeB u 15-20 — BO BpeMsi BBIOPAChIBAaHUS
MeTeAku. [Ipyu mpoxaapHOI, BAQXKHOM ITOTOAE B BereTa-
ITMOHHBIM IIepHOA 9KOHOMHYECKHE IOPOTH BPEAOHOCHO-
ctu B 1,5 pasa Boime.

Pyrausta (Ostrinia) nubilalis Hb. (cembss mupo-
KOKpBIAble OTHeBKU — Pyraustidae, psip 6ab6ouku —
Lepidoptera). Pacnpocrpanen B YkpauHe B AeCOCTEHOI
U CeBEPHOM YaCTH CTeIHOM 30HbL IloBpesxxaaeT Kyky-
PY3Y, IPOCO, IOACOAHEYHUK, KOHOIIAIO, COPTO, 2 BCEro
0K0AO 200 BUAOB KYABTYPHBIX PACT€HUMN U COPHSKOB.
I'yceHMUIIBI, TAOASITCSI, CPAaBHHTEABHO OBICTPO, IIepeMe-
IJAFOTCS B 3AIJHIeHHbIEe OT COAHIIA MeCTA ¥ IPOHUKAIOT
AAS TIUTAHUS BO BHYTPEHHME YACTH PacTeHuil (depeH-
KM, COLIBETHUS], BEPXYIIKH CTebAeil), MPOrphi3as B HUX
xoAbL IToBpesxxpeHHBIe cTebAU 0bAaMbIBatoTCs. Ha xy-
Kypy3e I'yCeHHIbI TOBPEXXAAIOT AUCThSI, METEAKY, CTe6-
AM ¥ IoYaTKH (HEpeAKO HeAO3peAble 3epHa), CHUKas
KauecTBO U ypOsKail 3eAeHOM Macch 1 3epHa (A0 20 % u
6oaee). OcobeHHO OMaCHBI TOBPEKACHHUS HUKHEI! Ya-
CTH cTe0ASI, HOKKH U CTep>KHs moyarka. Kpome mpsmbix
[OTePb, IOBPEXAEHHSI 620 0YKOI IPUBOAUT K yBEAUUe-
HHIO ITOPAXXEHHOCTH KO4aHOB dy3apiosoMm. I'ycenurrpr
IIOBPEXAAIOT CTeOAH U conBeTHs KoHoIAU. [ToBpesx-
AEHHbIE CTeOAM HAAAAMBIBAIOTCSI, IPHYEM YMEHBIIAETCSI
BBIXOA BOAOKHA. B COIIBETHSAX MOAOABIE I'yCEHHIIBI BbIe-
AQIOT 3aBSI3U M CEMEHA, @ OT TUTAHHS B3POCABIX I'yCeHHI]
COIIBETHSI HAAAAMBIBAIOTCS M ITPEXAEBPEMEHHO 3aChIXa-
10T. IToceBbI KOHOIAU HOAbIIE TIOBPEKAAIOTCS B HU3H-
HaX Y BOAOEMOB, TA€ BbINIE BAQKHOCTD BO3AyXa. AAsS
XMeAs [IEPHUOA TIOBPEXAEHUSI — HIOAb — CEHTSIOpb; I'y-
CEHHIIBI ACAAIOT XOADL B CT€OASIX, HAPYIIAETCs [IUTAHHEe
PacTeHMUIT, HHOTAQ CTeOAU AOMAIOTCSI, 3aCHIXAIOT. Pas-
BUBAEeTCS B YKpanHe B OAHOM IIOKOACHHHU. YHUCACHHOCTD
CTe6AEBOTO MOTHIABKA B OTAEABHBIE TOABI 3ABUCHUT OT
BAQOKXHOCTH U TeMITepaTypsblL. Tak, 60AbIIOe KOAHYECTBO
OCAAKOB CIIOCOOCTBYET MACCOBOMY €r0 Pa3MHOXKEHHIO,
cyxasi moropa — Hao60pot. [AaBHbIe OYaru pasMHOXKe-
HUs1 0a00YKH — MeCTa IIOHWKXEHHOTO peAbeda C BBICO-
KOM BAQKHOCTBIO Bo3ayxa. M3BecTtHO 6oaee 20 BuAOB
IIApa3UTUYECKUX HACEKOMBIX, KOTOPbIe YHHYTOXXAIOT
s, ryceHuI) 1 Kykoaok. Cpean uux — Trichogramma
sp., Habrobracon brevicornis Wesm, Eulimneria rufifemus
Thoms., Exorista mitis Meig., Ceromosia Mg.
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The influence of different forms and norms of phosphate on
the yield of maize and winter wheat on eroded sierozems

Abstract: The article shows that in Uzbekistan the area exposed to erosion reaches 851.9 thousand hectares. The

effect of ortho — and polyphosphate fertilizers on maize yields and the effect on winter wheat was studied in typical

eroded sierozem conditions. It was found that grain yield increased with the application of phosphorus fertilizers

atvery low (10-15 mg/kg of PO ;inthe soil) and average (30-35 mg/kg of PO ;inthe soil) quantities. Introducing
60 and 100 kg/ha of liquid complex fertilizers (HCS) —10:34:0, and solid ammonium polyphosphate (PFA) was
the equivalent of making Frames in the norm of 140 and 180 kg/ha of P,O.. The efficiency of the solid and liquid
forms of phosphate fertilizers appears both in action and in the aftermath.

Keywords: corn, winter wheat, irrigation erosion, typical gray soil, ammonium phosphate, ammonium poly-

phosphate, liquid fertilizers, fodder units, the quality of the crop.

Introduction

In Uzbekistan 851.9 thousand ha. [3; 6] cov-
ered by irrigation erosion: including Samarkand re-
gion 121.9 thousand hectares [S]. In a production en-
vironment annual losses of soil by watering reach up
t0 200-240 t/ha, which takes away up to 600-700 kg/ha
of humus, 100-115 kg/ha of nitrogen, 120-155 kg/ha
of phosphorus, 190-210 kg/ha of potassium and other
nutrients [S]. In the consequence of the loss of nutri-
ents, degradation of water, physical, agrochemical
properties, reduction in biological activity, the soil pro-
ductivity capacity decreases, and crop yield reduction
reaches 30-50% [2; 3].

The development of measures to increase the fertility
of eroded soils is essential. Until recently, however, ques-
tions of application of phosphate fertilizers to irrigated
and eroded soils were studied very poorly.

The adequate provision of phosphorus into the
soil is the most important factor for fertility. Phosphate
nutrition is especially important in the initial phase of
plant development. When fertilizer is applied, it is nec-
essary to know or predict the content of mobile phos-
phorus in the soil in the period of maximum, in order
to obtain the planned yield, and in autumn to set the
desired rate and form of phosphorus in the same field
for the following crop.

The aim of this study is to examine the growth and
development of maize and other crops in the rotation
of forage crops depending on the level of provision of
mobile phosphorus, the use of new forms of phosphate
compound fertilizers and liquid complex fertilizers brand

HCS 10:34: 0 on irrigated and eroded typical sierozem
soils of the Samarkand region of Uzbekistan.

Materials and methods

To explore this question field experiments were car-
ried out in Uzbekistan (Urgut region) on an awash part
of a sole with a 3-4° incline. Field experiments were held
four times, with the systematical allotment. The total area
of a plot was 100 m?, with a record plot — 50 m* The soil
of the awash part the slope was typical sierozem, semi-
loamy soil containing 0.51-0.94 % of the humus, total
nitrogen 0.05-0.07 %, phosphorus 0.11-0.13 %, potas-
sium 1.93-2.1S %, nitrate nitrogen 11.2-13.6, available
phosphorus (by Machigin) 13.4-17.8, metabolic potas-
sium — 210-230 mg/kg.

Norms of nitrogen and potassium fertilizers for corn
cultivated for grain totaled N
vation — N

10K, 4 for winter wheat culti-
120K 00 kg/ha in nutrient content. To study the
effects of phosphate fertilizers, the introduction of crops
of winter wheat was not planned. The object of the study
was eroded typical soils, “Dnieper-TV” corn, “Intensive”
wheat and various forms of liquid and solid phosphate
fertilizers: RAM — ammophos (N - 11 %, P,O,-46% ):
HCS 8:24:0 — liquid complex fertilizer on the basis of
phosphoric acid; the PFA — ammonium polyphosphate
(N-9%,P,0,-52%); utility services 10: 34 : 0 — liquid
complex fertilizer on the basis of polyphosphoric acids.
All records and biometric measurements during the ex-
periment were carried out according to the methodical
recommendations on conducting field experiments with
corn and wheat [4], treating them according to the vari-
ance analysis by A. B. Dospekhov [1].
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Results

The cultivation of maize on eroded soils at different
content of P O, in the soil resulted into the formation
of various yields. At a very low content, phosphate fertil-
izers improved the grain yield compared to the control

variant at the average of 1.30 t/ha, while on average it
amounted to 0.74 t/ha. This regularity stipulates a dif-
terentiated application of phosphate fertilizers depend-
ing on the level of phosphorus combination available for

plants (table 1).

Table 1. — The yield and quality of maize grain depending on the forms and norms
of phosphate fertilizers on eroded typical sierozems (3-year average)

Not awash soil Heavily awash soil
) - 3 -

£ | g |5 | S5 2| 2 |BR_| S

Norm| = | S |3 |53 0% | % [£2[%F3

Ne | Experience options | P O, = g S 2|5 £ B g S=| s £
B I B> ] = ] 2 2 S

kg/ha| = | 8 | &< | %8| = S | 25| 2%

s 2 8 |ES| 5| 2| €5 L2

&) V s 9 ) V s 9

E S} E o)
1IN, K - 5.67 - 760 | 044 | 535 _ 717 | 042
2 [N K P, 60 6.33 0.66 8.48 0.49 6.07 0.72 8.13 0.47
3 INLKetP 100 | 695 | 128 | 931 | 054 | 673 | 138 | 9.02 | 0.52
4 [N K +P 140 | 7.28 1.61 9.76 | 057 | 7.16 1.81 9.59 | 0.56
S INLKt P 180 | 748 | 1.81 | 100 | 058 | 734 | 199 | 984 | 057
6 [N, K, +HCS8:24:0 | 60 6.39 0.72 8.56 0.50 6.17 0.82 8.24 0.48
7 |N, K, ,+HCS8:24:0 | 100 | 7.05 1.38 | 945 | 0.55 6.92 1.57 | 927 | 0.54
8 [N, K,,+PFA 60 6.70 1.03 8.93 0.51 6.63 1.28 8.88 0.52
9 |N,, K, +PFA 100 | 7.33 1.66 | 982 | 0.57 | 7.28 193 | 976 | 0.57
10 |N,, K ,+HCS10:34:0| 60 6.81 1.14 9.13 0.52 6.74 1.39 9.03 0.53
11 [N, K +HCS10:34:0| 100 | 7.42 175 | 994 | 057 | 7.36 | 2.01 9.86 | 0.57
HCP05: t/ha 0.28 0.29
S=% 2.1 2.0

Among studied during the experiments forms of phos-
phate fertilizers according to their influence on the forma-
tion of grains yield, effective ones were polyphosphates
(PFA and HCS 10:34:0). The corn yield with the estab-
lished level (10-15 mg/kg of P,O,) in the soil increased
by 0.39 t/ha, and average — to 0.34 t/ha, compared to or-
thophosphate (Ram and HCS 8:24:0). Solid and liquid
forms of phosphate fertilizers on the basis of phosphoric
acid, when applied in the same quantities, provided the
same grain yield. It should be noted that the introduction
of 100 kg/ha P,O ; polyphosphoric fertilizers on the level
(10-15 mg/kg of P,O, in the soil) was more effective
than introducing the ammophos in following quantities
140 and 180 kg/ha PO, and on soils with the availabil-
ity of phosphate (30-35 mg/kg of P,O, in the soil) in-
troduction of 60 kg/ha P,O, in the form of the PFA and
HCS 10:34:0 give the yield at the level of introduction
of 100-140 kg/ha of PO, in the form of Ram.

While testing the protein content increase with phos-
phoric fertilizers application and particularly the PFA
and HCS 10:34:0 in relation to phosphoric fertilizers

ensured the protein increase in the corn by 0.5-0.6 % at
averylowleveland by 2.4 and 2.6 — 0,5-0,6 % at an av-
erage. The fat content varied in the range of 3.6 to 4.5 %,
fiber 2.8 to 3.5%, but their output per hectare under
the influence of the PFA and HCS 10: 34: 0 was higher.

The highest yields of fodder units and digestible
protein per hectare of the crops, as well as the largest in-
crease in grain yield of maize on both not awash and
highly awash slope were ensured by phosphate polyphos-
phate type-PFA and HCS 10: 34 : 0. The output of fodder
units and digestible protein from the use of these fer-
tilizers on not awash soil increased in comparison with
the control variant, respectively by 1.32 and 1.51 t/ha,
and on a heavily awash soil by 1.72 and 1.86 t/ha, while
comparing to the variants with orthophosphate fertil-
izers (RAM and utility services 8:24:0), respectively
by 0.31 and 0.50; and 0.72 and 0.76 t/ha.

Thus, the application of phosphoric fertilizers in the
form of polyphosphates ensured better grain yield of
maize. The increase of nitrates was not observed in maize
seeds and green mass, meaning that the final product is
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environmentally friendly and can be used for food pur-
poses and for animal feed.

It is known that phosphate fertilizers, applied in the
year of action, in a certain way affect the crop yield in
the rotation of forage crops in subsequent years. During
the recent years, the effectiveness of phosphate fertil-
izers on crops was studied on various soil differences.
However, the effects of different forms of phosphate fer-
tilizers in terms of Samarkand region on eroded typical

sierozem soils on the growth, development of winter
wheat sown after maize were studied for the first time,
which is of a particular theoretical interest and practi-
cal importance for the agricultural production of the
Republic of Uzbekistan.

The data obtained show that a lack of full utilization
of phosphorus by maize in previous years, due to adverse
conditions, allowed us to obtain a higher yield of winter
wheat in subsequent years (table 2).

Table 2. — The grain yield of winter wheat depending on the forms and norms of phosphate
fertilizers in the aftereffect on eroded typical sierozems (3-year average)

Norm P,O, Unwashed field Highly-eroded soil
Ne | Options experience | dispensed to Corn crop, Increase, Corn crop, Increase,
maize, kg/ha t/ha t/ha t/ha t/ha

1 NZOOKISO - 5.53 - 4.06 -
2 [N K P 60 5.62 0.09 429 0.23
3 N Ko P 100 5.84 0.31 4.32 0.26
4 [INoKo P 140 5.92 0.39 4.40 0.34
S INKi P 180 5.86 0.33 438 0.32
6 NzooKlso'HCS 8:24:0 60 5.71 0.18 4.33 027
7 [N, K, HCS 8:24:0 100 5.88 0.35 4.47 0.41
8 |N,,K,,PFA 60 6.11 0.58 4.68 0.62
9 [N, K, PFA 100 6.33 0.80 4.89 0.83
10 [N, K -HCS 10:34:0 60 6.07 0.54 4.66 0.60
11 |N,, K -HCS 10:34:0 100 6.30 0.77 4.87 0.81

HCP = t/ha 0.33 0.36

S=9% 22 2.4

Significant yield increase on highly awash soils due
to ammophos was observed by introducing this fertil-
izer in following quantities: 140 and 180 kg. P,O, per
1 ha, HCS 8:24:0 - 100 kg. PO, per 1 ha, the PFA
and HCS 10: 34 : 0 when introducing 60 and 100 kg/ha
P,O.. On not awash soil the above pattern was preserved.
These data indicate a high efficiency of polyphosphoric
fertilizers in the aftermath, because even when introduc-
ing 60kg. P O, per ha. the yield increase was reliable and
statistically provable, whereas from introduction of the
same quantities of orthophosphate fertilizers, the signifi-
cant yield increase of wheat grain was obtained only by
the application of high quantities.

Various forms of phosphate fertilizers had conse-
quently significant effect on the formation of grain yield
of wheat. Thus, from introduction of polyphosphate fer-
tilizer on highly awash soil, the obtained yield was higher
by an average 4.78 t/ha, which is 0.72 above reference

point and 0.42 t/ha above cases, where phosphoric fertil-
izers were applied. On not awash typical sierozem soils
the yield increase was slightly lower, however, the overall
trend of the advantages of phosphate fertilizers on the
basis of polyphosphoric acid was preserved.

Thus, irrigation erosion on typical sierozem soils
leads to changes in some soil properties: a decrease in
the content of humus, nitrogen and phosphorus, volume
weight, density, and porosity. In this regard, irrigation on
differently eroded soils situated on slopes with various
levels of fertility, it is necessary to introduce phosphate
fertilizers according to levels of mobile P,O_ in order to
ensure equal growth, development and yield. At the same
time, quantities of ammonium polyphosphate and liquid
complex fertilizers, 10:34:0, to be introduced, should
be 60-100 kg/ha, which provides the yield equal to the
one with the introduction of 140-180kg/ha P O, of am-
mophos. Along this, costs per unit of output decrease.
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MHoro¢gakTopHbIi aHanNu3 CyLeCTBYIOLLUX METOAOB nNepepayum
nHdopmMaLum NpmM aBTOMaTN4€CKOM 3aBUCMMOM HabnoaeHuu

AHHOTaI[I/ISI: B oToii craThe ommcanst Ppa3AnYHbIE CYIIECTBYIOIMNE AMHUU IIEPEAATH AAHHBIX C 6OPTa BO3AYIIHOT'O

CyAHa B pEKMME aBTOMATH4Y€CKOT'O 3aBUCHUMOI'0 Ha6AIOAeHI/Iﬂ. HPI/IBGAEHI)I (l)aKTOpr, HCITIOAB3YEMbBIE AASL CDABHEHHS.

AaH AATOPHUTM BbI6OPa AVHHMH IIEPpEAATN AAHHDIX.

KaroueBbIe CAOBa: aBTOMaTHUYECKOE 3aBHCHMOE Ha6AIOAeHI/Ie, AVHIS IIEPEAAIN AQHHBIX, paH)KHMPOBaHHE q?aKTOPOB.

OAHMM H3 IEPCIIeKTHBHBIX METOAOB HAOAIOACHIS B
aBHAL[UHU SBASIETCSI aBTOMATHYECKOe 3aBHCHMO€e HAOAIO-
Aenue. CyTb ero 3aKAI04aeTCs B TOM, YTO HaBUTAI[HOHHAS
uHpopMarst, COOPMUPOBAHHAS HA OOPTY BO3AYLIHOTO
CYAHa mepeAaéTcs o IUPPOBOI AMHHH IIepeAadr AaH-
HBIX B HazeMHble cAyXOb! [ 1]. CaepOBaTeABHO, rpaMoT-
HbII BBIOOP AMHHU IIEPEAAIH AAHHBIX SIBASIETCSI HE00X0-
AUMBIM ycAOBHeM AASt BHeapeHmst A3H.

Hroke B Tabanme 1 npuBeAeHbI OCHOBHBIE AUHUM ITe-
PeAaIH AQHHBIX, UCTIOAB3yEMbIE B HACTOSsIIee Bpems [2].

M3 npuBeA€HHOI TaOAHUIIBI CAGAYET, UTO PeaAn3a-
nust ASH MoxxeT 6bITh OCyIecTBA€HA HA OCHOBE OA-
HOM M3 TPEX TEXHOAOTHI, OA0OpeHHBIX MeXAyHAPOA-
HOIl opraHusanueii rpaxaanckoit asuanun (ICAO):
1090 Extended Squitter (pacmmpenHslit ckBUTTED),

VDL-4 (AI/IHI/ISI nepepaun paHHbIXx OBY pAnamasona pe-
xuma 4) n UAT (mpuémoriepeAaTIuK YHHBEPCAABHOTO
AOCTYTIR).

1090 Extended Squitter mpeacraBasieT co6oit mupo-
KOIIOAOCHYIO AUHHIO TIePeAAIr AQHHBIX, PAaOOTAIOMIYIO B
L-anamazone. E€ necymas vatora 1090 + 1 Mr.

VDL-4 aBAgeTcs mOKa eAMHCTBEHHOM AByXCTOPOHHeMH
AVIHHEH ITepeAaur AQHHbIX (AH,A,) «<BO3AYX-BO3AYX>.

IIpuémornepesaTuuK YHUBEPCAABHOTO AOCTYIIA
(UAT) sBAsIeTCSl KaHAAOM TlePEAAIH AQHHBIX, paboTato-
muM Ha yactoTe 978 Mrii. JTta TexHOAOTMS pasdpaboTaHa
AASI TIOAAEPIKAHHS ITHPOKOBENaTeAbHBIX IPUAOKEHUH,
KaK 60pTOBOrO, TAK M HA3eMHOTO 0a3MPOBAHMS AASL 0e-
CIiedeHUs] HAOAIOACHHUSI M HHPOPMAIIMU O BOAYILIHOM
ob6cTaHOBKe.
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Tabnuua 1. — OCHOBHbIE NTMHUY NMepenaYn AaHHbIX

Avansa | Pa6ouas
mepeAayH | 4acrora, O6aacTh pacnpocTpaHeHHs BosmoxxHocTp 06Mena

AQHHBIX Mrn

VDL-4 | 112-150 |IIseyus, Monzosus, Poccusa. PexomenpoBana UKAO aast BO3AYX-3€MAS,
HIDKHETO BO3AYIITHOTO IIPOCTPAHCTBA B KAYECTBE PETHOHAAD- 3eMASI-BO3AYX,
HOM CUCTEMBL. BO3AYX-BO3AYX

1090 ES 1090,0 |Eepona, CIIIA, Poccus. Pexomenposana MKAO k rao6ass- BO3AYX-3€MAS,
HOMY PacIpOCTPAHEHHIO AAS BEPXHETrO BO3AYIIHOIO IIPO- (3emas-Bo3AYX,
CTPAHCTBA (c 2020 ropa — obs3arespHa). BO3AYX-BO3AYX B 6y,A,ymeM)

UAT 978,0 |Cesepnas Amepuxa, FOxnaa Amepuxa, Kumaii, Hndus. Pe- BO3AYX-3€MAS,

komeHAOBaHA IKAO AAs HIDKHErO BO3AYIIHOTO IIPOCTPaH- 3eMASI-BO3AYX,
CTBa B KaUueCTBe PerHOHAABHON CUCTEMBL BO3AYX-BO3AYX

ITpu BbIOOpe AUHUY ITepeAAIN AAHHBIX HEOOXOAUMO
BBIOpATh psip PaKTOPOB U yuecTb ocobenHOCTH EANHOM
CucTempl OpraHM3alUH BO3AYIIHOTO ABMKeHHS Poc-
curickort Pepepariny, a TakKe MOAOXKEHHUS, U3AOXKEHHBIe
B [2]. VIcX0A S M3 3TOTO, IPEAAOKHM YIECTD CACAYIOIIHE
OCHOBHbIe PaKTOPBHI:

1) OyHKIMOHAABHOCTD;

2) 3aKOHYEHHOCTb IPOLECCA MEXAYHApPOAHOM

CTaHAAPTHU3ALUM;
3) Tapmonmsanus ycayr cucrem OpBA Poccuy,
CIIIA u EBpomnbr;

4) YpoBeHb OTPabOTaHHOCTH TEXHOAOTHUH;

5) CroumocTs;

6) ApanTupyemocts K ycaoBusm Poccum;

7) OBOAILMOHHOCTD U IPeeMCTBEHHOCTD IIPOLeC-

ca cospanus u BHeapeHust A3H-B B Poccun.

PamxuposaHue NpuBeAEHHDIX Bbllle PAKTOPOB C TOY-
KU 3PEHHS UX BOXHOCTH IIPOBEAEM Ha OCHOBE AOTHYe-
cxoro aHaAm3a. IIpu aToM HccaepOBaHME BAXKHOCTH Kax-
AOro paKTopa OYAET IPOM3BOAUTHCS HA OCHOBE AHAAN3A
BO3MOXHOCTH UCITOAb30BAHMS CUCTEMbI IPU OTCYTCTBUU
AQHHOTO (paKTopa. DTOT AaHAAU3 IPUBEASH B [3-5].

1) Ecau cucreMa He YAOBAETBOPSET YCAOBHAM
$YHKIIMOHAABHOCTH, TO €€ HCITOAB30BATh HEAb3S.

2) Ecau nporiecc MeXXAyHapOAHOM CTAaHAAPTU3AITHH
He 3aKOHYEH, TO:

a) CHCTeMa He HCTIOAB3yeTCs;

6) Hpouecc MeXXAYHAPOAHON CTaHAAPTH3ALUH
3aKaHYMBAETCs B OAFDKAMIIIee BpeMsl H CHCTe-
Ma HCIIOAb3YeTCS;

B) B CAy4Yae peaAn3alii BAPUAHTA 6) IPOUCXOANT
yBeAMdeHHe CTOUMOCTH CHCTeMbI 38 CYET pac-
XOAOB Ha CTAHAQPTHU3ALHIO.

3) B caydae orcyrcTBUS $paKkTOpa rapMOHHM3ALMH
yeayr cucrem OpBA Poccun, CIIIA u Espornsr:

a) cuCTeMa He UCIIOAb3YeTCs;

6) CHCTeMa HCIIOAB3YeTCS Ha OCHOBE BPeMEeHHbIX
AOTOBOPEHHOCTE;

B) cHCTeMa AOpabaThIBaeTCs Ha PEAMET HACH-
TUYHOCTH TPEACTABASIEMBIX YCAYT, 4TO IPH-
BOAMT K YBEAUYEHHIO CTOMMOCTHU €€ SKCIIAY-
aTanuu.

4) Ecau ypoBeHb OTPabOTaHHOCTH CHCTEMBI He CO-
OTBETCTBYeT HeOOXOAUMOMY YPOBHIO, TO:

a) cucTeMma He HCTIOAB3YETCS;

6) cucrema poopabaTbiBaeTcs B GAMKaiiIee BpeMs
YBeAUYEHHEM CTOMMOCTH M UCIIOAb3YeTCS.

S) EcAuM CTOMMOCTD HCIIOAB30BAHHS CHCTEMBI IIpe-
BbIIIAeT HEKOTOPBIN AOITYCTUMBI IIPEACA, TO:

a) cucTeMma He HCTIOAB3YETCS;

6) cHcTeMa UCIOAB3YeTCsl B 0060 HeOobXOAH-
MBIX CAyYasIX.

6) Ecau cucrema Heapanrupyema K ycaosusm PO,
TO BO3MO>XHbI CAEAYIOIIYEe BAPHAHTBI:

a) cucTeMma He UCTIOAB3YETCS;

6) cHCTeMa UCTIOAB3YeTCs B 30HAX C [OBBIIIEH-
HOM HHT@HCUBHOCTHIO BO3AYIIHOTO ABMOKEHHS
KaK AOTIOAHMTEAbHbIM He3aBUCUMBIA HCTOYHUK
HabAIOAEHUSL.

7) Ecau cuctema He yAOBAETBOPSIET YCAOBHIO TIpe-
eMCTBeHHOCTH, TO:

a) cucTeMma He UCTIOAB3YETCS;

6) cHCTeMa MOXeT MCIOAb30BAThCS B MEPCIIeK-
THBE, KOTAA OHA OYAeT YAOBAETBOPSITH YCAO-
BHIO IIPeeMCTBEeHHOCTH;

B) CHCTeMa MCIIOAb3YeTCs B Ka4eCTBe 3allacHOro
BapHaHTa.

CaeaaeM cAepyrOIIHIT BEIBOA: 6e3 ycaoBus 1 crcTemy
HICIIOAB30BaTh HeAb3sl, Oe3 ycaoBuil 2, 4, 7 cucTeMa Mo-
JKeT UCIIOAb30BATbCsI B IIOAHOM 00bEMe, B CAyYae OTCYT-
CTBUS yCAOBHIA 3, S, 6 cucTeMa MOXKeT ObITh AOpaboTaHa
¥ ICIIOAB30BAThCSI B IIOAHOM 00BEMe.
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ITpoBeAEM CpPaBHUTEABHBIN AHAAU3 BAUSIHHS OTCYT-
CTBUSI K&XKAOTO GaKTOpa HA MCIIOAB30BAHHE CHCTEMBI B
CAeAyIOIel TOCAEAOBATEABHOCTH [ 6]:

1) EcTb AV BAPHAHTHI HCTIOAb3OBAHHS CHCTEMBI IPH

OTCYTCTBUM AQHHOTO $aKTOPA.

2) B cayuae, ecAu Takue BapHaHTbI €CTb, TO €CTb
AV BAPUAHTBI HCIIOAB30BaHNUSI CUCTEMBI B HACTO-
siee BpeMsL.

3) B cayuae, ecAu cHCTeMY HEBO3MOKHO HCIIOAD-
30BaTh B HACTOSsILIee BpeMsl, TO IIPOU3BOAUT-
Csl CPaBHEHHUE 10 AOIIOAHHTEABHON CTOUMO-
CTH, CBSI3aHHOM C HEOOXOAMMOM AOPabOTKOM
CUCTEMBL.

4) Ecau TmpeAbIAymIMe TTYHKTbI He AQIOT BO3MOX-
HOCTb BbISBUTD, KAKON U3 (PAKTOPOB IIPEATIO-
YTUTEABHEE, TO PACCMATPUBAETCSI AOASL BAPUAH-
TOB HeBO3MOXKHOCTH HUCIIOAb30BAHUSA CUCTEMBI B
0611eM YrcAe BAPHAHTOB.

Hcxopst U3 IPeAAOSKEHHOI CXEMBI, IIPEAAOXKHIM PaH-

JKHPOBaHUe GAKTOPOB OT HaHOOAee BAXKHOTO K HAaNIMEHee

BaXKHOMY (0603HaYMM NX LUPPaMU B 3aBHCUMOCTHU OT
TOPSIAKA UX OTIMCAHHS BbIIIE ) :

1) @axrop 1 Bh6UpaeTcs Kak HanboAee BaXKHBI,
TaK KaK ero OTCYTCTBHE IMPHUBOAMT K HEBO3MOXKHOCTH
HCIIOAB30BATh CHCTEMY.

2) OrtcyrcrBue $akTopoB 2, 3 u 4 MPUBOAUT K
HEBO3MOXXHOCTH HCIIOAB30BaTh CUCTEMY B HAaCTOsIIee
BpeMs], HO IIOCKOABKY PACXOABI Ha CTAHAAPTHU3ALUIO U
FapMOHM3AIIHIO C APYTHMH CHCTeMaMH BbIIIe YeM Ha TeX-
HUYECKYI0 AOPabOTKy, TO 60Aee BaXKHbIM OyAeM CUHTATh
¢akropr1 2 u 3.

3) ®akrop 2 mocraBuM Bbiie YeM GakTop 3, TaK KaK
AOASI BAPUAHTOB HEBO3MOXXHOCTH UCIIOAb30BAHHS CHCTe-
MBI B 00II[eM YHCA€ BAPUAHTOB AASI HETO BBILIIE.

4) dakTop S mocraBuM BbIe GaKTOPOB 6, 7, TaK KaK
OH HAIPSAMYIO CBSI3aH CO CTOMMOCTBIO CHCTEMBI.

S) ®daxrop 6 MOCTaBUM IO BAXXHOCTH BbIlIe dak-
TOpa 7, TaK KaK AOASI BAPHAHTOB HEBO3MOXKXHOCTH HC-
IIOAB30BAHMUS CHCTEMBI B 00I[eM YHCAe BAPHAHTOB AAS
HETO BBIIIe.
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Shift of the semisubmersible drilling rig from the well
center under the influence of constant force

Abstract: Displacement of the semi-submersible drilling rig from the center of the well to a constant force.
We can say that under a constant force on the semi-submersible drilling rig means every power, which takes

place only in one direction. This force can be a breeze, or a fixed component for the pressure of the waves. In the
calculation for the calculation scheme is considered, depending on how secure the anchor flail freely thrown to the

bottom of the sea.

Keywords: constant force, anchor soil, chain tension, installation movement.
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CmMelueHue Nonynorpy>xHom 0ypoBoi yCTaHOBKM OT LLeHTpa
CKBaXXWHbI NoA, AeCTBUEM NOCTOAHHOW CUJIbI

Annoranus: [Top nocrosauo cuaoit Ha IITIBY mornMaeTcs BCsikas CHAQ, AGHCTBHE KOTOPOH IIPOUCXOAUT AHIIb

B OAHOM HAaITpaBA€HHH. Taxoit cuAOI MOXKET OBITH BeTEp, TECUECHHE NAM IIOCTOSHHAS COCTABALIOIIAS AABACHHSI MOPCKUX

BOAH. B Ppac4€THOM OTHOIIEHNH B CTAThE paCCMATPHUBAETCS CXEMaA pacd€Ta B 3aBUCHUMOCTH OT cocoba 3aKpEIACHU

SIKOPHOTO Ljerla CBOOOAHO OPOILIEHHBII HA AHO MOPSL.

KaroueBbie cAOBa: MOCTOSIHHAS CUAQ, SKOPHBIN 11ell, TPYHT, HaTsDKeHUe IIeMH, IepeMelleHre YCTaHOBKH.

Mo>KHO cKa3aTh 4TO MOA IIOCTOSHHOM CHAOM HA I1O-
AyTOTpy>kHoii 6yposoit ycranoske (I1I1BY) nonumaert-
Cs BCAKAs CHAQ, ACHCTBHE KOTOPOM IPOUCXOAUT AMIID B
OAHOM HarpaBAeHHHU. Takoil CHAOI MOXeT ObITh BeTep,
TeYeHHe HAM IOCTOSHHAas COCTABASIIOIAS AABACHUS
MOPCKHX BOAH [ 1]. B pacuerHOoM oTHOmeHUH paccma-
TPUBAETCSI CXeMa pacyeTa B 3aBUCHMOCTH OT CIIocoba
3aKpeTIAeHHsI IKOPHOTO Ijeia CBOOOAHO OpOIIeHHBIH Ha
AHO MOPS.

Ha puc. 1 moxasana cxema sasikopersoro IIIBY, mpu
3TOM L€l 3aKPeMAEH Ha YCTAaHOBKe B TOYKe A U KacaeTcs
AHO MOpS B TPYHT B TOuKe B.

£ 4
——

1

Puc. 1. Cxema 3askopeHHoro MMy

IIpunsB noka3aHHYIO Ha pUCYHKE CHCTEMY KOOPAH-
HAT, BBOAUM CA€AyIOIe 0003HAYeHHUS:  — IPHBEAEH-
HBIN Bec I/ M Ljenu B Boae; H — HaTsbkeHme enu B T. A;
H — ropusonTasbHas peakuusa B T. A; V — BepTHKaAb-
Hasi peakius BT. A; y, — BEePTUKAAbHASI IPOEKIHS CBO-
00AHOTO ITPOBHUCA LjeTTH (npaKaneCKn TAyOMHA CTOSIHKU
[1I1BY); a — napamerp LemHOil AMHUH.

Hcnoab3ys cBOMCTBO LIeITHOM AMHUH, IIOAYYHM PSIA
3aBHCHUMOCTEH AAS AAABHEHIIHX pacyeToB. 3a MICXOAHBIE
BeAMYMHBI IpuHiMaeM H , gu y .

H =qa;H=qa=q(a+y); V=\H -H; .

BeAndnna ropu3oHTaAPHOTO MPOBHKCA LIEMH X, OTIpe-

AEASIeTCSI U3:
x
y=a,ch=t. (1)
a,
AAuHA CBOOOAHO BHCAIIETO LEIIN:
X
S=ash=. (2)
1
a
Ecan IIIIBY nmoAy4uT Kakoe-TO rOpHM3OHTAAbHOE
repeMeleHme § TIOA AeicTBHEM BHenHel CHAbI Q , TO
IIITBY BMecTe C AKOPHBIM LI€TIOM 3aiiMeT HOBOE IIOAO-

JKE€HHE, KaK ITOKa3aHO Ha puC. 2.

—.-hs‘_- X,
-

Puc. 2. HoBoe nonoxeHue uenu

B sTom CAy4a€ HOBBIN IIapaMeTp az H OpAMHATa Yy
OIIpeAeAseTCs U3 POPMYA:
H, +Q
a2= . 5}’:“2"‘)’1- (3)
q
BeAandnna ropu3oHTAaAbHON IPOEKIMH IIpPOBHCa
LIeNH X, BO BTOPOM IIOAOKEHUHU OTIPEACASIETCS U3:
X
hz =145 (4)
4 0,
FOPHBOHT&ABHOE nepeMeEmEeHne yCTAaHOBKH:
8= (x,-x,) - (s,-s,). (S)
BI)IHIerI/IBeAeHHbIe 3aBHCHUMOCTHU AASL OTIDEACACHU S
repeMeIeHns O 10 3aAQHHOII cAe HaMU peKoMeHAyeTCs
CBECTH K PeleHUIO CUCTEMBI ypaBHeHui [2; 3]:
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X.
ch2 =142 ;
a, a, (6)
5=(x,—x)—(s,—s).
B cAy4ae yuTeHBI AMLIB II€IIU HABETPEHHOIO CTOPO-
Ha SIKOPHOM CHCTEeMBL. AAS ydeTa BAVSIHUS LjeIlell [OA-
BETPEHHOT'O CTOPOHA B TOM CAyYae, KOTAQ 9TO BAMSIHUE
CyILIeCTBEHHO, OCOOEHHO Ha AyOUHe AHA MOPSI, COCTa-
BUM aHAAOTHYHBIE YPABHEHUS:
x
ch=2 =1+ &;
a a
3 3 (7)
X3
§=(x-x)—(s, —a3sha—).

3

3Aech: x; — rOpPU3OHTAABHASI IPOEKIUSE CBOOOAHO-

ro IPOBHCA Ijel1a IIOABETPEHHOTO HOPTa yCTAHOBKY;
ay; — AMIAMET]P LIeIIHOM AMHMM.

3akArouenne

HMrTax, pemus 5TH ypaBHEHHs MOXXHO ITOCTPOHTb I'pa-
$ux sapucumoctu H (8) u H,, (5).

Ob6e yxaszannbre 3asucumoctu H (§) u H,, (§)
Ha obmem rpaduke u, yuurpiBas, uro Q=H - H
MOXHO MOCTPOHTH rpadudeckyro saucumoctd Q (§),
T. €. 3aBUCHMOCTD MEeXAY BHEIIHEH CHAON U IlepeMellie-
unuem III1BY npu nssBecTHOM NMepBOHAYaABPHOM HATs-
JKEHHH IIera.
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The main problems of multilayer outer brick walls with
tile efficient insulation in mass housing construction in
Russia and their innovative solutions

Abstract: The article summarizes the main structural problems of multi-layer outer brick-clad walls with efh-
cient insulation in low budget low/high-rise residential buildings in Russia, provides rationalization for developing
scientific and technological basis for production of innovative wall foamthermoblock systems and using them when
constructing multilayer outer walls. Rigid polyurethane foam, being used as high performance insulation material
as well as material to form blocks, allows to make long-life building facades with the modest thicknesses and weigh
with high thermotechnical, insulating and strength characteristics.

Keywords: multi-layer wall, efficient insulant, rigid polyurethane, high adhesive property, composite foamther-

moblock.

When assessing the energy efficiency, it is the building
envelope that determines up to 40 % of the overall heat
loss. Nowadays, with all the range of outer wall structures
the Russian building community has in possession, the va-
riety of low budget walls in demand by housing market

and technological structures is not large. Today about 25 %
of all facade structures of low/high-rise residential build-
ings in Russia have multilayer outer walls of hollow brick-
work (face brick + insulant + reinforced concrete, light-
weight concrete or ceramic block, etc.).
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Despite the number of researches of the similar struc-
tures held during the last years, there is no duly executed
scientific and technological basis for their fitness. Mostly,
it is caused by new innovative construction materials
(constructive and efficient insulants, etc.), constructive
building solutions and progressive construction technics
(monolithic technologies, etc.) for the past decade and
delay in their complex research. The legal and regula-
tory basis for introduction of innovative construction
solutions and materials in construction area in Russia is
“Technical fitness approval of new product for construc-
tion purposes at the territory of the Russian Federation”,
issued based on decision of Federal autonomous institu-
tion “Federal center for regulation, standardization and
technical assessment in construction” (FAU “FCC”),
embracing full range of necessary scientific and techno-
logical research.

With introduction of new constructive solutions and
optimization of energy consumption regulations for resi-
dential areas, the legal and regulatory basis, developed
for precast large-panel house building, rapidly growing
since mid-20" century, as well as for buildings with stone
(brick) walls does not correlate to requirements of mod-
ern construction technologies. Nevertheless, the volume
of construction of residential low/high-rise buildings
with similar brick-clad wall structures has been grow-
ing since late 90s in all Russian regions, on account of
being in demand and relatively cheap. Each year about
80 mln. sq. m. is being built in Russia, with 2 billion sq. m.
being required in the coming decades.

Tightening of energy consumption regulations for
residential areas [S] indispensably leads to use of ef-
ficient insulation in constructive layers of outer walls.
The use of efficient insulation in outer walls allows to
significantly lower heat loss, also thinning the wall thick-
ness in general. Thus, while brick outer walls without
efficient insulant in Central Russia shall be as thick as
2000 mm. out of heat saving requirements, 200 mm. is
enough when using the efficient insulant.

This fact determined the designers’ choice of mul-
tilayer constructive solutions with application of effi-
cient insulant for outer walls of buildings that have been
massively constructed in the last 2 decades. The so-called
“layered” or hollow brick-work, for example, three-lay-
ered, is based on use of heat saving insulant as a middle
layer between the outer nonbearing layer (decorative
protective, made of brick or other small piece material)
and the inner bearing layer of the wall.

Since the year 2005, design of wall structures in
blocked house buildings has been done according to the

album “Buildings with blocked concrete bearing struc-
tures. Outer brick-clad walls of lightweight concrete.
Technical solutions”, developed by Central Research In-
stitute of Engineering Residental Design together with
Central Research Institute of Construction Structures
named after V. A. Kucherenko based on the current regu-
lations. However, lately, collapse of walls due to split or
fall of parts of brick facing of different size has been hap-
pening in the buildings constructed using the three layer
outer wall method (pic. 1) [6].

Even taking into the account the unconditional ad-
vantages of multi-layer constructive solutions with ef-
ficient insulation over one-layered, the lack of necessary
scientific and technological basis leaves open the main
problem of their use in construction.

The lack of adequate vapor barrier between the ef-
ficient tile insulation and adjacent wall layers typical of
such wall structures means that the dew point is situ-
ated in the inner face brick layer of the wall, leading to
freezing of moisture, accumulated in the “body” of the
face brick, which is numerously prone to freezing and
defrosting throughout a year.

Taking into account the fact that face brick is a rather
long-life material, its collapse in the outer wall is mostly
attributed to the proximity and interaction with effi-
cientinsulation [1; 3; 4]. Thus, mechanical and physical,
chemical and other features of the efficient tile insulation
as well as terms of interaction with adjacent materials,
determines the quality of outer walls. It requires experi-
mental research and development of new production
technologies, aimed at introduction in mass housing
construction of innovative high-efficient (energy saving
and long-life) materials in outer walls.

Besides, the main disadvantages of multi-layered out-
er brick-clad walls with efficient tile insulations shall be:

1. Low heat transfer performance uniformity fac-
tor of the wall due to the presence of thermally conduc-
tive inclusions such as construction concrete and other
elements (metallic forces);

2. Heat loss through inter-floor slabs may account
up to 50 % of total heat-loss of the wall;

3. Separate alterations of layers: thermal alterations
ofinner concrete formwork and outer brick work will dif-
fer considerably (concrete structure will always work in
positive temperatures, since the whole formwork is
closed by the middle thermal insulation layer, while the
face brickwork will have to work in winter in negative
temp eratures);

4. these systems have limited possibilities for fagade
levelling in case of departure from design evaluation (if
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the framework departs from design vertically, it is ex- 8. mostly unrepairable (even slight repair and restora-

tremely difficult to level it with the help of brickwork); ~ tion works require complete dismantling of the system);
S. labor-intensive process of construction; 9. Concrete construction tolerance doesn’t meet the
6. wide range of concealed works; requirements, for ex., a part of floorings oversails, while the
7. difficulty in observing horizontal joint sizes be-  other part is concealed, thus, support of the facing work

tween the coping and the clab during brickwork; mostly reaches 2-3 cm. instead of 10-12 cm. per design.

!_ 1_F'AHTHEMDH-HDHE-E,FH._J

Pic. 1. Demonstration of problems with multi-layer brick facades [6]
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The advantages of multi-layered brickwork shall be:

1. relatively thin and light outer walls, consequent-
ly, their low cost.

2. high thermal resistance of outer walls;

W

low consumption of materials

4. high degree of fire resistance (brick veneer
walls may be used in buildings of any degree of
fire resistance);

S. appealing exterior in demand by housing
market;

6. simple tool kit;

N

customary erection method;
8. possibility of carrying out construction works
throughout the year.
It is sad to note that nowadays the lack of low bud-
get constructive solutions for multi-layered walls with

| (88(69)
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application of efficient insulation backed by the neces-
sarylegal and regulatory basis and in demand by the mar-
ket suitable for the Russian climate is a major problem
for the construction community. Moreover, the destruc-
tive processes going in these structuresled to them being
forbidden [2].

In view of the above, since the year 2014, LLC “LAD
Systems” has developed in its laboratory the pilot pro-
duction and is making research of innovative system of
composite wall bock — foamthermoblocks for outer
walls, including all structural wall layers — effective insu-
lations, brick facade and inner layer (Pic. 2). Production
of composite structural wall foamthermoblocks is based
solely on high adhesive quality of rigid polyurethane to-
wards different materials during foam forming, while
grouting interstructure space of polyurethane.

ry=2

n=4

Pic. 2. LLC «LAD Systems» Foamthermoblock (250 mm thick version) (n — number of bricks in the block;
A — thickness of outer layer made of face brick; B — thickness of inner layer made of ceramic stone, silicate,
concrete or other material; C — thickness of the layer of poured efficient insulation made of rigid polyurethane;
88 (65) — height of standard face brick in Russia, mm.; 10 — thickness of vertical masonry joint, mm.)
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The use of rigid polyurethane as an insulation and
binding material for getting geometrically perfect wall
blocks of the lowest weight, higher thermo technical and
strength characteristics as well as high strength-density
ratio in special press-forms (matrices) solves many prob-
lems, emerging in outer walls.

The innovative quality of the composite structural
wall foamthermoblocks is its usage of ingenious com-
bination of heat insulating (thermal conduction coef-
ficient, A=0.025 W/m-°C), vapor insulating (vapor
transmission coefficient p=0.018 mg/m-hr-Pa) and high
adhesive qualities of rigid polyurethane towards differ-
ent materials for getting composite structural wall foam
blocks, providing the in-demand fagades of face brick-
work of minimal thinness.

The researches are planned to be held to design al-
gorithms of thermotechnical and strength calculations
of wall structures and, as a whole, to develop scientific
and technological basis for introduction of an innovative
product with exaplanation of the following main techni-
cal parameters:

— universality principle of foamthermoblocks;

- Optimization of geometric formats of

foamthermoblock systems for various climates

depending on its strength and heat-saving re-
quirements;

- Dilot design of the building with outer wall out
of foamthermoblocks;

— Within cooperation with strategic partners,
introduction during construction of pilot

residential building with outer walls made
of foamthermoblocks and further increase
of its volume in construction of low/high-rise
buildings.

Whereby, among the key expected competitive
advantages of the innovative product under develop-
ment are:

- availability of legal and regulatory basis and sci-
entific and technological basis for production
and introduction of an innovative wall energy-
efficient foamthermoblocks, providing the outer
wall construction with the necessary operational
qualities;

- lasting quality;

- thin outer walls, allowing to enlarge usable floor
area;

- light weight of outer wall, resulting from mini-
mal thickness, leads to less load on the bearing
structure;

—  low cost (cost effective) due to low material con-
sumption and high technological effectiveness
of foamthermoblocks production and brickwork
process (preliminary, introduction of foamther-
moblocks will cut cost of facades by 170 %);

- high technological effectiveness of working pro-
cess and, as a result, good performance while
building outer walls is reached by low material
consumption of structures and realization of low
productive brickwork in workshops, using en-
larges foamthermoblocks formats.
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Analysis of the optimal energy indicators of electric arc furnace

Abstract: In this article, the role of electric arc furnace in the process of “Uzmetkombinat” is regarded, as well as
an analysis of the mode of the unit integrated processing of steel, the continuous casting of steel.The actual value is
the specific energy consumption by type of equipment shop EAFP for 2014.

Keywords: continuous, melting, oxidation, reduction, productivity, accuracy analysis.

In recent years, the consumption of electric energy
of electric arc furnaces (EAF) increased sharply. With
the continuous growth of the specific capacity and per-
formance of electric furnaces the efficient uses of electric
energy in smelting become greatimportance. In the arti-
cle, the experience of operating EAF capacity of 100 tons
of “Uzmetkombinat” is discussed.

Melt shop JSC “Uzmetkombinat” is a sophisticated
technological complex of a number of interconnect-
ed units. The workshop is composed of the 100-tons
electric arc furnaces each with transformer capacity of
95 MV - A. The shop is IME-unit complex processing of
steel (ICCO), which allows you to heat the metal and im-
plement a large number of fine-tuning operations to the
required quality steel in the ladle. In addition, the shop is

equipped with varietal continuous casting machines
(UNRS), each of which has four streams. The cross sec-
tion blanks 250x 320 mm.

Furnaces operate continuously. Prolonged shutdown
occurs only when the furnace repair. Load of EAF is con-
tinuous-cyclic. Cyclical nature of the work is character-
ized by alternating heats with stops furnace drain metal
filling the furnace and the filling mixture. There are three
successive passing periods for melting steel: melting, oxi-
dation, reduction.

Figure 1 shows a plot of the average power of the
EAF-100 with transformer capacity of 95 MV-A for
one smelting process cycle lasts about 60 minutes. The
graph indicates the average load. In fact, the load has er-
ratic dramatically alternating character, uneven in phases.
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Fig.1. Schedule changes in the average power and voltage of arc
furnace EAF for one technological cycle of melting
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EAF load fluctuations, particularly reactive power
fluctuations cause significant voltage fluctuations in the
mains, which is the larger, the greater the power of the
furnace transformer and a lower short-circuit power at
the point of attachment of the arc furnace. Furthermore,
EAF is the source of the higher harmonic components in
the network and generates 3, 5, 7, 11 etc. harmonics.

Selection of the main electrical parameters of arc fur-
naces is complex and ambiguous. Furnaces operate in vari-
ous conditions, and they conducted processes can also be
different. Key performance indicators are production and
specific energy consumption depend on many factors give

an analytical expression for optional values of these param-
eters, suitable for practical calculations and it isn’t repre-
sent possibility. Therefore, the definition of the main pa-
rameters of electric arc furnaces based on data from these
operating systems and virtually experimental formulas
derived on the basis of statistical data on existing furnaces.

In this workshop achieved an increase in produc-
tivity and reduction in specific energy consumption as
well as reducing the time of melting by increasing the
capacity of the furnace transformer with 45 MV - A up
to 95 MV - A. Furnace, EAF —-100 “Uzmetkombinat” has
the following parameters.

Table 1. — Parameters furnace “Uzmetkombinat”

EAF-100 «Uzmetkombinat> Project characteristics | Actual characteristics
Capacity, tons 100 120
The average weight of melting, tons 100 114
The total duration of melting, min. 90 60
Performance of work under the current, min. 60 46
Power transformer, MVA. 80 95
Limits secondary voltage, V. 250-600 250-750
Diameter, mm. 610 610
Nozzles of natural gas, MV. 2x20 4x3.5

Conversion of electrical energy into heat is carried
out in these arc furnaces in electric arcs, burning in the
furnace between the electrodes and metal covered with
slag. In EAF electric arc burn on metal and represent the
load, circuit is connected on Y to the location of the zero
point or a strong charge, either liquid metal.

Efficiency of power consumption EAF is provided
with optimal electric mode, ie, when the electric arc
furnace operates with the highest performance at the
lowest power consumption. Both of these conditions do
not coincide with the same operating current. However,

there is a relatively small range of operating currents,
within which one can get close to the optimum values
for both the main indicators.

For determining the energy saving mode, the optimal
active power is set in furnace installation.

Changing the active power is achieved by changing
the operating voltage and the alternation of continuous
operation at different voltages.

The following Table 2 shows the actual value of
specific energy consumption by type of equipment shop
EAFP for 2014.

Table 2. — The actual value of specific energy consumption by type of equipment EAF shop in 2014.

e N 2013 The specific energy consumption, kW-h/t
EAF (ICCO) UNRS Total EAFP

1 |January 363.4 35.8 27.2 426.4
2 | February 354.9 28.5 26.6 410.0
3 |March 358.0 31.8 26.0 415.8
4 |April 361.3 28.6 25.7 415.6
S |May 360.1 28.3 23.0 411.4
6 |June 3574 27.5 24.6 409.5
7 |july 355.8 304 23.6 409.8
8 |August 360.0 29.5 24.9 414.4
9 |September 358.5 28.6 25.1 412.2
10 |October 351.6 28.5 26.9 407.0
11 |November 352.2 25.6 25.8 403.6
12 |December 369.2 22.3 27.8 419.3
Average Months 359.0 28.8 25.6 412.9
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The table shows that 87 % of electricity consump-
tion is used in the furnace EAF, 7% in the ICCO, and
6 % in the continuous caster.

Based on the above data on the energy indicators of
main equipment of ESMS by using empirical equations
are mathematical methods to determine the flow rate and
specific energy consumption during operation of tech-
nological equipment under normal conditions.

Equipment — EAF:

W, =0,335-11,,. +1844 ,kW - h/ month;

eEAF =0)335+% ,kW * h/t.
HEAF
Equipment — ICCO:
VVICCO 20’019'H1cco+619>kw . h/month,
e..,=0019+ 619, kW - h/t.

Icco
Icco

Equipment — UNRS:
W ps =0,019-11 . +371,45 , kW - h/ month;

UNRS
e =O,019+371’45

UNRS

JKW - h/t.

UNRS

For lime-burning site — YOW:
=0,0208-I1,,,, +55,457, kW - h/ month;

55,457

W,

YOwW

KW - h/t.

e, =0,0208+
Yow
The resulting mathematical models of flow and the
specific energy consumption for production equipment
EAFP shop allow a sufficient accuracy for practical pur-
pose to analyze and predict the energy performance and
evaluate the efficiency of their work.

Thus, analysis, optimum energy performance of elec-

tric arc furnaces leads to the following conclusions:

1. Maintain at each stage of steelmaking optimal
modes EAF-100 minimizes the duration of melt-
ing and power consumption.

2. Standards of electricity consumption in the
smelting of various steel grades obtained during
the examination EAF —100.

3. Statistics by sampling the energy performance
EAF -100 include information about melting,
corresponding to the normal conditions of their
conduct.
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The literature on the macroparticle method model-
ing pays considerable attention to the research of nu-
merical methods errors [1; 2; 4], for a key element of
a numerical experiment is the proof of physical correct-
ness of the result and the extraction of numerical effects
from. For many numerical schemes of the solution of
equations describing physical processes were received
theoretical error estimations and values specifying such
notions as consistency, precision, stability, effectiveness,
dispersive relation of the network schemes.

However, the total error of all numerical methods
used in the models is a complicated function with many
parameters, the assessment of which is theoretically im-
possible. It is possible to study the total error of some
parameters set empirically. For this aim a test program
has been developed. It allows to determine the error of
the process modeling interaction between the electro-
magnetic flow and the electromagnetic fields depending
on the combination of different numerical methods and
discretization parameters such as particle enlargement
coeflicient, temporal and spatial steps.

The set of test model equations consists of the particle
movement equations, the Poisson equation and the ways
of calculation of the space charge network density and
network potential differentiation. The cylindrical diode
gap is considered. In this gap the uniform density distribu-
tion of the space charge with the known potential distribu-
tion is suggested. This uniform density distribution is

modeled by the random number probe with some given
macroparticle quantity N,. Then a particle emits from
cathode, and its trajectory is calculated during some cy-
clotron periods (an average time of the transit of the inter-
action space in the generating device). At the same time
the «background> of the space charge remains stationary,
but the particle bends from the regular trajectory because
of the total error.

The Poisson equation for the potential of the space
charge field is solved by the Hockney ultra-fast method
[3; 4]. Essentially this method is a combination of FFT
with cycle reduction, which is a singular variant of the
exception way. This method belongs to the group of the
direct, not iterative methods, so it is the fastest one with
secure stability and economical usage of a memory.

The modeling system is conservative, that is energy
conservation law has to be executed (be carry out) at any
moment of time: W, +W, = C, where W,,W, — kinetic
and potential energy of the particle on every time step,
C — the constant assigned by the starting conditions of
the escape from the cathode. Nonfulfillment of the en-
ergy conservation law argues about the presence of error.

In relative unit the error is:
W +W

AW =1- %, (1)

where W, —is calculated analytically, #, —numerically.
The move «heating> of the particle can be also tak-

en for an error. Let us consider some suburb of a particle.
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The momentary velocity of the particle v differs from
the average particle velocity ¥, in this suburb. Indepen-
dently of the deviation causes it is comfortable to name
the velocities difference as a thermal velocity v, =7 -7,
and the kinetic energy of the thermal motion W, = 0.5mv;
is thermal energy (m is a mass of the model particle). The
total errors of the numerical methods can be considered
as a «temperature» of the particle T, that can be deter-
mined from the relations

d 1
— j— 2 —_— —
We= W, Wy, = Emvrn ) V1 =V = Vonr

ZTW—

where v, — the momentary velocity component, v,, —
the velocity component of the «exact>» solution in the
test program or the average velocity in the device model,
d — the model dimension. The «exact> solution was

n=1

(2)

determined numerically with analytical determination
of the force acting on the particle by the Fehlberg’s Run-
ge-Kutta methods of the forth — fifth order [3] with the
automatic control of error and the correction of the in-
tegration step.

Among the tested methods NGP, CIC and NSC with
the according schemes of the force calculation [ 1; 2] the
CIC method appeared the most effective in the combina-
tion with smoothing differentiation of the network po-
tential. The methods of the move equation integration
were studied with this combination.

There are some testing results on pic. 1-6, where
the following notations are used: AW — nonfulfillment
of the energy conservation law in the relative units (1),
T — temperature (2), t — time in the cyclotron pe-
riods, N — the step number in the cyclotron period,
M, — coefficient of the particle charge enlargement. The

figures denote the curves according to the modificated
0.14

Euler method (1), Runge-Kutta method of the forth or-
der (2), the Adams methods combines extrapolation for-
mulas for velocities and power series for coordinates (3),
preduction-correction of the second order (4), cycloid
method (5).

From pic.1 it is clear that the methods 1, 2, 4 are not
stable and lead to the large error increase with time. In-
stability appears already by the space charge density is
higher than 0.1 from the brillouin one, so there is no
point to use the common methods of differential equa-
tions integration (like the Runge-Kutta or predictor-
corrector ones) and high order precision schemes for
high-current devices. The error behavior on the tenth
cyclotron time step period is shown on pic. 2 and 3. The
coefficient of the charge enlargement M can’t be bigger

some value at the given network and N as pic. 4 shows.

% shows the doubling of the

On pic. S the relation 1
network step numbers on both coordinates that is points
1,2, 3,4, S correspond to the networks 16x9, 32x17,
64x33, 128x685, 256x129. This picture shows the net-
work step h has the optimal value, that depends from
time step. In addition, it is connected with the number
of model particle (M ). The h growth increases the cal-
culation error of the force exerted on the particle, and the
reduction decreases the charge model density (the par-
ticle quantity on a cell) increasing the local fluctuation
of the space charge field.

The efliciency F is a product of the energy conser-
vation violation AW by the spent processing time and
norms on the curve minimum of the Adams methods
combines extrapolation formulas for velocities and pow-
er series for coordinates and which is shown on pic. 6.
It is clear that the most effective (fast and exact) is the
Adams method, and the time step has the optimal val-
ue in the minimum of the function F.

0.12

Method 1-/
Pad

0.10

Method 2

dw

0.08
Method 5

0.06 \%/'\

0.04

Method 3

T T T T T
6 7 8 9 10 1"

Pic. 1. The time storage of the relative errors on integrating of equation of motion

56



Minimization of the numerical errors in the dynamic models of large particles

250 i
\ \ Method 4
Method 2 N \
\\ Method 1
AN
|
. \%ﬁ
2100 A
3 \'\\ Method 5
\‘\
50 L
\\0— T —— —n
Method 3 . ; * +
0 |
15 20 25 30 35 40 45 50 55 60 65
N

Pic. 2. The temperature dependence of a particle on the tenth cyclotron period of the time step

0.14 \ .\ ’
012 \\\‘\QE:Z Method 4
Method 2 \I\ Method 1
0.08 \\ %‘—
% \\ Method 5
0.06 ‘\ \\.\
\'\
0.04 \\ \L\""-—
Method3 -
\*‘-ﬂ—*__* o
0.02 = * * *
0.00

20 30 35 40

Nc

45 50 60

Pic. 3. The relative error dependence on the tenth cyclotron period of the time step

250
200 e
Method 1 /I/ Method 4
— /.
150 _____________/
> s » [
IRy
= pe & ye i
(-]
- Method 2
100 /
Method 5 /
* ___—-—I/, L —
— / Method 3
—f—*—_‘—
—
0
0.4 0.8 1.2 1.6 2.0
M. x 107

Pic. 4. The dependence of the particle temperature on the coefficient of charge enlargement

57



Section 7. Physics

1.0

0.9

0.8

=50
0.7

N: =20

0.6

X&/

0.5

dw

\

0.4

\\}( N = 40

0.3

0.2

N

=30

X

0.1

0.0

U

3
h/h,

Pic. 5. The relative error dependence on the net step

5.0

4.5

Method 4

4.0

| "]

——__

[ —a—T % |

Method 1

/?‘
:_-’:-:—7.‘4

.-

3.5

3.0

]
el Method 5

25

2.0

1.5

Method 3
1.0

0.5

0.0

15 20 25 30

35

40 45 50 55 60

Nc

Pic. 6. The efficiency of the methods of integrating of motion equation

So the parameters of the space, time and charge dis-
cretization have to be set in the specific relations to each
other that minimize errors and provide the model ex-
periment and real process adequacy [6]. The considered

method allows to estimate empirically the errors of the
different numerical algorithm combinations, to choose
more effective ones and to avoid the unreasonable cal-
culating costs at the numerical experiments.
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There is foggy period in the history of development
of the world science. It is difficult to see anything there
for a modern investigator, not because that there is any-
thing in the mist, but because that they don’t want to see
anything there. This mist is artificial. We are speaking
about the Middle Ages period of the history of science.
Our task is cleaning out this mist and showing the Re-
naissance of the East — the scientific basis of the West.
We are standing on the shoulders of the past. If there
wasn't the past, there wouldn’t be “today” either. We have
no right to deny the past.

An independent, so called Arabic science ap-
peared in the East of the Middle Ages — it was the sci-
ence of the Islamic Middle Ages. The Arabic conquerors
didn’t destroy the ancient civilization. The became the
custodians, the savers of the ancient science and in their
turn the succeeding cell and history of development of
science. The antic science reached to us in great degree in
the rewritten manuscripts and translations of the antic
literature. The “House of wisdom” (832 Baghdad) —
written by Al-Mamun is the proof of the foregoing. Be-
sides the madrasah where besides religion, mathematics
and astronomy were taught too, the universities, libraries,
academies — the scientific centers were established in
the Islamic countries. The people of the countries of the
Middle and Near East consolidated politically and eco-
nomically and related with each other by one religion
and language (the Arabic language became the language
of science and culture) obtained the possibility of free
exchange of the spiritual valuables.

The Muslim scientists investigated the scientific
knowledge engendered at Ancient India, China and
Greece, then transferred, worked out, systematized and
complemented them at the different scientific centers
of the Islamic world. The Eastern Europe got them from
here. The Muslim scientists were the ancestors of all new
scientific disciplines and directions. The labor of early
Muslim scientists remained the source of the scientific
knowledge for long term which drew the information
of the Eastern world and partially, European epoch of

Renaissance. Most of the labor established the basis of
the syllabus of the European universities. Marquis Daf-
ferin wrote: “Europe is indebted to the Muslim science,
Muslim art and Muslim literature for revival from the
darkness” [2].

The Physics of the Middle ages began to be developed
with the comments on the work of the Ancient Greek
scientists. But, these comments became more original
gradually and in the result the independent physics grew
up from them. The directions of development of physics
of the Middle ages are mechanics, optics, warmth, mag-
netism, acoustics. The mathematic plays an independent
role in the progress of physics in the Middle Ages.

The encyclopedic treatises were divided into the
statement of theoretical and practical science. The theo-
retical science is logics, physics (natural science), math-
ematical sciences and metaphysics (philosophy and
theology). The practical science also includes ethics,
economics and politics [8].

Besides physics, physics included chemistry, geology,
mineralogy, meteorology, botany, zoology, medicine and
psychology in our meaning too. The mathematic scienc-
es included arithmetic, algebra, geometry, astronomy,
theory of music, optics, hydraulics, statics (science of
weights), theory of mechanisms.

Learning of the process of formation of the eastern
mechanics allows tracing the tendency to axiomatization
and geometrization in a spirit of Euclide and Archimed
(statics), to working out of the qualitative theory within
the framework of philosophic learning of movement and
to declining of body in the different environments and
the source of this movement, to separation of learning of
simple machines and mechanisms. The system of Ptolo-
maeuslays on the basis of the astronomic models of the
movement of the celestial bodies.

The influence of the eastern tradition was principally
reflected on the static and kinematic methods of astron-
omy. This is the development of numerical arithmetic —
algebraic methods in the static, the specific adoption of
decisions of practical tasks related to the lever rule and
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calculation of the specific weight of metals and minerals.
Commenting on labor of Archimed upon the hydrostat-
ics served as the moment of development of the theory
of weights and weighting and development of the meth-
ods of determination of the specific weight.

In the result of the translating and commenting ac-
tivities, distinctive scientific tendency was established
already in the IX century where the Greek methods were
applied to the wide scope of theoretical and practical
problems. Furthermore, its scientists, methods, applica-
tions were born which gave the results of the maximum
meaning for that period. There were such cases when the
results of that period could determine the science for a
century (works of Biruni, Tusi... ).

The style of the composition of the East of the Mid-
dle ages was very interesting, the influence of antic, self-
based, generated form of labor is felt in the certain de-
gree. All of them concern the composition on mechanics,
astronomy, static. Great importance was given to the sys-
tematic description of the material, its fullness, exactness
and strictness of formation and proofs. This tendency
was strengthened in the X-XI centuries.

The XII century may be ascribed to the second stage
of development of the mechanics in the Middle Ages.
The authors widely used the successes of the mathemat-
ics modern for them in their mechanical and astronomic
compositions: calculation — algorithmic, arithmetic
and algebraic methods, flat and spherical trigonometry.

The requirements of the epoch are changed in
the XIII-XV centuries — the new, more exact methods
are developed for the astronomic calculations based on
the adoption of kinematic — geometric modeling of
the movement of the celestial bodies. It required fur-
ther development of the approximating methods of
settlement of the equalization of the second and higher
degrees. The XIII-XV centuries are ascribed to the ac-
tivities of two big scientific schools of the East of the
middle ages: of Maragin headed by Al-Tusi and of Sa-
markand headed by Ulugbey [S].

The geometric statics is ascribed to the section of
geometry in the classification of science of the scientists
of the East of the Middle Ages, but it is considered sepa-
rately as the “science on gravity”: IbnSina (X century)
separates out the “science on gravity” and the “science
on devices” in his classification. The “science on upwell-
ing” is separated out specially in some encyclopedias [7].

Definite historical condition contributed to the
special development of the static in the East of the Mid-
dle Ages. Increase of the monetary circulation and in-
ternal and external commerce required permanent

improvement the weighting methods and the system of
measures and weights. It stipulated principal develop-
ment of science on weighting — establishment of nu-
merous constructions of different types of weights and
development of the theoretical basis of it — the science
on equilibrium in its geometric and kinematic forms. De-
velopment of the science on simple machines and their
combinations stipulated the necessity of improvement
of the technique of transportation of loads.

The notion on the center of gravity was appeared
on the work of Archimed and was developed about the
labors of the scientists of the Middle Ages. The classic
results of Archimed obtained in the geometric statics are
generalized and spread on the space of bodies and the sys-
tems of bodies. Using and stating all axioms of Archimed
related to the notion of the center of gravity of the system
of bodies already applied to the real bodies the scientists
complete this system of the axioms of Archimed by their
own statements. In the science of that period the notion
on the center of gravity in the significant degree was relied
on the dynamic traditions. The scientists of the East of
the Middle Ages connected the center of gravity with the
understanding of the center of the world which according
to Archimed is the “natural place”, tendency was put in
every body and completed by “natural” movement. The
treatment of the notion of the center of gravity of these
scientists is implied from the notion of weight as power
having the character of the gravitation.

The author of the book on the “Weight of wisdom”
(1121 year) Al-Hazini, a famous physicist and astronomer
of the XII century was the student of Omer Khayyam and
worked at court of the sultan of SeljukSanjar. The book on
the “Weight of wisdom” represents the description of the
questions of the theoretical and practical statics of that
time and is written as a modern scientific monograph. The
purpose of the treatise is the theoretical basis of the con-
struction of the “weight of wisdom”, the method of work-
ing with them known by the author about all modifica-
tions of the beam balance applied in the different spheres
of the scientific and practical activities of that epoch. Al-
Hazini writes: “We certify that the understanding of all
notions in the problems about the center of gravity, about
the gravity and lightness and features (bodies) in the lig-
uid and air... from those that are known by us (from the
ancient times) are very useful in the science on air”. The
problem on the specific weight is historically related with
the theory of weighting. The data obtained from Al-Hazini
coincide with modern data. It is interesting to state than
the specific weight of mercury was weighted specially by
Robert Broilin 1627 in the East, though that his result was
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13.357 instead of modern 13.546 (at 20°C), meanwhile,
Al-Hazini gives 13.57. The measuring methods and sched-
ules of the specific weight of S0 substances are given in the
book. Such kinds of schedules were published at the end
of the XVIII century in Europe (“Course on chemistry’,
A.L.Lavuaze). The first measuring of the specific weight
was implemented by A. Kirkher in the XVIII century in
Europe.

The problem on equilibrium of weights and weight-
ing are set and settled in whole circle of treatises on
“karastun”. The Arabic world “karastun” is obviously
drawn from the word “haristiyon” by which the Roman
asymmetrical beam balance was called. There is a point
of view that “haristiyon” is identified by its own name as
Haristiyon or Ariston about which FilonaByzantine de-
voted his composition to it has data about it. The treatise
of the brothers Banu Musa, SabitibnKorra, KostaibnLuk,
Elisa bar Shinay are known about karastun. The descrip-
tion of karastun leads Al-Biruni to his “Science on stars”.

The book of “Weight of wisdom” by Al-Khazini
and the “Book on karastun” by SabitibnKorra played
important role in formation of the mechanics of the
Islamic countries and exerted influence on its develop-
ment in Europe.

Up to the middle of the XVII century the word “me-
chanics” meant the practice of establishment and utiliza-
tion of machines and mechanisms, i.e, some “art” referred
to the elementary theory of five simple machines (lever,
block, gate, wedge, screw), the “art” which the theoretical
basis was the statics. The scientists of the Islamic countries
called the mechanics as “ilm al-khiyal’, i. e., learning of in-
genuities — word-for-word translation of the Greek term.
The initial meaning of the Greek word ny\vn (mechane)
means the machine as variety of every possible “contriv-
ances” and the first meaning of the word “mechanic”
means expert. Polymathic engineers were called mechan-
ics in the Roman empire in the last centuries.

The mechanics of the East of the middle ages didn’t
only showed interest to the fundamental questions of
theory but they also got the results having serious theo-
retical meaning and some of them exerted great influence
on the European science of the XIII-XVII centuries.

Learning of the process of formation of the eastern
mechanics allows tracing the tendency of the axiomatiza-
tionand geometrizationin a spirit of Euclidand Archimed
(statics) to the working out of qualitative theories with-
in the framework of general philosophic learning of
movement and fall of bodies in the different environ-
ments and sources of this movement, to separation out
of learning of simple machines and mechanisms [3].

The dynamic direction was first of all relied on the
basis of the translation and commenting and develop-
ment of the compositions of Aristotle. It engendered a
whole series of treatises devoted to the problem of rea-
sons, the source and the essence of movement, as well
as to the special sections in the treatises of the philo-
sophic compositions. However, these questions were
touched in the mechanical compositions, most of all in
the treatises on statics too. Therefore, it is not always
possible to separate out the problems of statics and
dynamics and to learn them isolated from each other.
At the same time it is possible to determine clearly the
circle of problems of the dynamics of that time. These
are the problems of existence in the emptiness and the
possibility of movement in the emptiness, the problem
of movement in the resisting environment, the mecha-
nism of transfer of movement, free dropping of bodies
and movement of bodies thrown angularly in the hori-
zon. Just these questions were the principal subject of
learning and commenting,.

The compositions of IbnSinawere widely known in
the East of the Middle Ages: “the Book of notions”, “the

» «

Book on healing”, “the Book on rescue” The physical
sections of these encyclopedic content of the composi-
tions were devoted to the questions on the essence of
the movements.

The Greek optics had its tendency. The scientists of
the East of the middle Ages analyze and criticize this op-
tics, make repetitive or additional experiences, got their
own certain conclusions and developed their own theories
and studies. The Egyptian Ibn-al-Khaysam (965-1039)
known as Alkhazena in Europe was a big physicist. His
principal studies were devoted to the optics. He worked
out the theory of vision, described the anatomic struc-
ture of eyes and offered a suggestion that the receiver of
the description was the crystalline lens. His point of view
overruled till the XVII century when it was found out that
the description appeared on the retina.

Alkhazen used the devices applied today in the de-
monstrative practices for learning the rules on reflection
of lights from different mirrors. Alkhazen improved the
formation of the law on reflection and determined for
the first time that the normal of the surface of the mir-
ror incident and the reflected beam were on aplane.
Alkhazen distinguished seven types of mirrors: flat,
salient and incurved, cylindrical and conic, salient and
incurved spherical mirrors. He tested the rule on reflec-
tion of light on them. Learning the reflection of beams
on the incurved mirrors Alkhazen determined for the
first time the focusing was better when the diameter of
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the mirror was bigger. This service was ascribed by mis-
take to Rodger Bacon. Alkhazendescribes preparation of
the apparatus for learning of light refractionin his book
“Treasure of optics” [2].

The problems of optics and the features of the vision
took an important place among the problems of phys-
ics learned by IbnSina and his student Bahmanyar. They
discuss it in details at the “Book on healing” by IbnSina
and “at-Ttahsil” Bahmanyar. The questions on essence of
light and transparency, light are investigated and different
optical theories are discussed.

The optics was investigated by School of Maragin
too. The labors of at-Tusi give information about it: “The

“Optics of
Euclid”, “Treatise about learning of rainbow”, “Abstraction

»

treatise about reflection and light refraction’,

of the world”. At-Tusi writes in the “Treatise about learn-
ing of rainbow” that: “the angle of dropping is equal to the
angle of reflection and they shall be on one plane”, “Re-
flection and retraction is concrete and their existence is
undoubted”. The treatise on “the Abstraction of word” by
at-Tusi deals with the corpuscular theory of light.

Explanation of the rainbow coinciding with the
theory of the German scientist Teodoric was suggested
before in the Muslim East. The anonymous labor con-
sidered belonging to al-Faris where this theory was de-
scribed represented the comment to the “treasure of op-
tics” of Alkhazen and reached to us in one manuscript
kept at Leiden. The author of the comments refers to the
composition of Kutb-ad-Dina ash-Shirazi whom he calls
the author of the rainbow theory.

The establishment of the kinematic methods —geo-
metric modulating of movements of the celestial bodies
may be considered the basis for the kinematic tasks. The
source of the development of the kinetic presentations
was the Greek astronomy. The “celestial kinematics” of
that period was developed. The mathematical apparatus
of the methods of kinematics — the geometric modeling
were the spherical geometry and spherical astronomy.
Kinematics was factually inseparable from the astrono-
my in the antique world. This tendency was kept in the
science of the East of the Middle Ages too [1].

The founder of the School of Maragin, the scientist —
EncyclopaedistNasir-ad-Din-at-Tusi was engaged in the
theoretical problems of movement of the planet be-
sides the questions of the observatory astronomy too.
It is obviously noted in the “Memorial of astronomy”.
There is a range of other labors of at-Tusi in this direction.
The principal mass of the sources of astronomy of the
East of the middle Ages is ziji, i.e, collection of trigono-
metric and astronomic schedules and rules of solution

of the problems of practical astronomy which is usually
preceded by more or less short theoretical introduction
containing the description of the pictures of the World
and necessary information from the mathematics and
essentially, the trigonometry and the spherical astron-
omy. The rules are accompanied by geometric proofs.
The calculation schedules in the sexagesimal system. The
spherical astronomic basis of the kinematic astronomic
modeling is introduced as the necessary element to the
composition of all zijis of the Middle Ages without any
exclusion. At-Tusi separates out the trigonometry as
an independent science.

The scientists of the Islamic countries (al-Khorezmi,
al-Khasib, Abu-1-Vafa, at-Tusi, Ulugbey) contributed to
the improvement of the mathematical fundament of as-
tronomy. They exerted great influence on development
of trigonometry: modern trigonometric functions as
sine, cosine, tangents, cotangents were introduced ad a
range of theorems were proved and the schedules were
developed by them.

“Zijllhani” is the astronomic catalogue drawn up by
the staff of the observatory of Maragin under the leader-
ship of at-Tusi. At-Tusi followed the theory of geocen-
tric systems of planets in all theoretical problems. These
labors didn’t lose their importance in the new period
either. The famous specialist on the celestial mechanics
M.E. Subbotin writes about at-Tusi: “Nasreddin com-
poses famous «Ilkhan schedules>. These schedule will
be the best memory of his fame. Composing of these
schedules on the basis of special observations and critical
processing of the mathematical theories of Ptolomaeus,
Nasreddin implemented that program which Tikho-
Brage made the purpose in lifethirty years later. It shows
how deeply Nasreddin recognized the needs of science
and how correctly he put next problems” [2].

Famous “Revolution of Maragin” is the theory of
movement of planets established by the school of at-
Tusi and denying equant and other elements of the the-
ory of Ptolomaeusas the fundament of the mathemati-
cal astronomy (at-Tusi, ash-Shirazi, al-Ordi, as-Shatir,
al-Kashi, al-Kushchi, al-Khafri). Also the question on
possibility of turning of the Earth around the axis was
discussed.

Obviously, Copernic was familiar with the works of
the scientists of the observatory of Maragan establishing
the Revolution of Maraginwhile establishing his helio-
centric system of the world. Copernic applies the same
mathematical construction as the scientists of Maragin
(at-Tusi, ash-Shirazi, al-Ordi) for solution of the prob-
lem of equant frequently using the same designation of
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points in the geometric drawings as at-Tusi. He used the
same terms while speaking about rotation of the Earth
around its axis as at-Tusiused.

Following the movement of the celestial bodies, the
problem of the forms of the celestial bodies was touched.
Al-Biruni expresses that the Earth is not ball-shaped, it
has the form of an egg or lentil (oblong or oblate ellipsoid
rotation). Does it mean anything? It is clear, the scien-
tists of the X century stated the ball-shaped form of the
Earth. But such kind of idea was appeared in Europe in
the XVI century. Just the scientists of the Islamic coun-
tries forwarded the fundamental requirements: the astro-

nomic theory is a part of physics. The European astron-
omy was in the level of the Muslim astronomy only in
the XV century thanks to the activities of the Viennese
astronomers Purbakh and Regimont. The reason of this
beginning was related with the fact that the works of the
astronomers of Maragin and Samarkand Schools were
available for the European scientists.

The science of the Islamic countries exerted fruit-
tul influence on development of the European science
and enriched it both by their own discoveries and the
discoveries which were passed to the Muslim art from
Greeks, Indians, Syrians and etc.
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Investigation of copper cementation process by iron
from used electrolytes and ore leaching solutions

Abstract: Copper cementation is widely used for waste water purification and metal extraction. The process of

copper cementation from acid copper sulphate solution was studied by gravimetric and electrochemical methods.

It was sown that initial stages of copper deposition on mild steel surface has exponential dependence from time. On

the base of obtained results the new equipment for continuous copper cementation process proposed.

Keywords: copper cementation, sulphate solution, continuous process, kinetics of initial deposition.

Large tonnages of dilute copper-bearing solutions
(0.5 to 3.0 g/1 Cu), produced principally from the in situ,
dump, and percolation leaching of lowgrade ores and mine
wastes and from electrorefining operations, have become
the potential source of copper in many parts of the world.
Such solutions are too dilute in copper for direct electro-
winning, gaseous reduction, or chemical precipitation. Ce-
mentation, which involves the precipitation of an electro-
positive metal from a solution by an electronegative one,
is one of the most ancient, yet economical and efficient,
hydrometallurgical processes for the recovery of dissolved
metal values from such dilute solutions, as well as for the
purification of leach liquors [ 1; 2]. This process is exten-
sively applied to the removal of copper from zinc sulphate
leach liquors, of copper from nickel sulphate leach liquors;
and to the recovery of copper from dilute runof-mine so-
lutions, spent electrolyte, and leach liquors arising from
low-grade copper ores [3; 4].

Cementation is described as the electrochemical
precipitation of a metal by another more electropositive
metal. This process has been used for centuries in hydro-
metallurgy for the purification of leaching solutions, and
also for recovering toxic and precious metals from indus-
trial waste streams [S].

Experimental: Most of the solutions used in this
work were synthetic but at the end of the study, a real

sulphuric leaching solution was used. All the solutions
were prepared with demineralised water and using ana-
lytical grade reagents added as sulphates. Electrochemi-
cal experiments were conducted in three-electrode cell.
Reference electrode was Ag/AgCl/CI". All potential on
plots were calculated vs. standard hydrogen electrode.
The 1; 0.1 and 0.01 M CuSO, and H,SO, solutions were
used as electrolyte, platinum as counter electrode, work-
ing electrodes — mild steel (99.98 % Fe) and copper
(99.99 %) were used. At the laboratory equipment test
rich copper ore leached by sulphuric acid solution was
used as test solution for cooper cementation process.

Results and discussions: The weight measurements
were conducted on modified laboratory scales with ac-
curacy of 0.0005 g. Investigated samples from mild steel
were hanged on weights arm and immersed into solu-
tion contains copper sulphate and sulfuric acid. At cop-
per cementation process copper deposited on steel sur-
face and iron dissolve and diffuse to the bulk of aqueous
phase. The overall reaction expressed by

Cu®" + Fe®=Fe? + Cu’. (1)

The result of such exchange reaction was weight in-
creasing on 63.546 - 55.845=7.701 g. on every mole of
deposited copper ions.

The weights changes were calculated into current val-
ues according to Faradays law and plot vs. time on Fig. 1.
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Fig. 1. Kinetic of copper cementation determined by weight method:
1) 1M CuSO,+1MH,SO,; 2) 0.1 M CuSO,+0.1 MH,SO,; 3) 0.01 M CuSO,+0.01 MH,SO,

It is obvious that in case of 0.1 M CuSO,+0.1 M
H,SO, solution we reach maximum velocity of cemen-
tation process and it increases with time. Formed copper
film was not uniform and still has no limitation on cop-
perion transport to bare ferrous surface. In concentrated
solution 1 M CuSO,+1 M H,SO, the non porous film
formed and cementation process occurred onto formed

log i (Alsm?)
05

25

35 r
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film that results in gradually decreases in reaction ve-
locity. In the case of the most diluted solution 0.01 M
CuSO,+0.01 M H_SO, the reaction velocity also de-
creases due to low copper concentration.

The electrochemical measurements were conducted

on steel and copper electrodes. Results for steel elec-
trodes presented on Fig. 2.
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Fig. 2. Electrochemical measurements on steel electrode: 1) 1 M CuSO,+1 M H,SO,;
2)0.1 M CuS0O,+0.1 MH,SO,; 3) 0.01 M CuSO,+0.01 MH,SO,

As one can see steel potential shifts to more nega-
tive values at copper and sulfuric acid concentrations
decreasing.

Dissolution currents and velocity of hydrogen evo-
lution also decreased with concentrations. In the most
diluted solution the steel potential is near corrosion

potential of steel in acid solution. At increasing of cop-
per and acid concentration the potential of working elec-
trode shifts to more positive values.

Electrochemical measurements on copper electrode
were conducted to exclude cementation process and in-
vestigate copper reduction and dissolution Fig. 3.
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Fig. 3. Electrochemical measurements on copper electrode:
1) 1M CuSO,+1MH,SO,; 2) 0.1 M CuSO,+0.1 MH,SO,; 3) 0.01 M CuSO,+0.01 MH,SO,

The copper potential also shifts to more negative val-
ues at copper and sulfuric acid concentrations decreas-
ing. The limiting current of copper reduction decreases
with copper concentration decreasing. This process has
diffusion limitation, so log of limiting current propor-
tional to magnitude of copper ions concentration. From
1 to 0.1 M decreasing of copper concentration the log of
copper dissolution current decreases on one magnitude.
But from 0.1 to 0.01 M concentration decreasing the log
of dissolution current does not decreased so much. This

phenomenon can be explained by low concentration
(0.01 M) of sulphate anions. These anions are necessary
to combine formed copper ions into copper sulphate to
maintain solution electroneurality.

On the basis of obtained weight and electrochemical
the best conditions for copper cementation reaction on
mild steel were chosen (mixture of 0.1 M copper and
sulphuric acid).

For continues process of copper cementation reaction
the new laboratory equipment proposed (Fig. 4) [6].

Fig. 4. Laboratory equipment scheme for copper cementation process

Proposed equipment contains drum (1) im-
mersed into container (3) with electrolyte (diluted elec-
trolyte for printed circuit board or copper ore leaching
solution). On outer drum surface was coated by mag-
netic film (1). Thin steel foil stripes hold by magnetic
forces on drum surface. When steel stripes completely
dissolve they added from special batcher (6). At steel
contact with solution in container and sprinkled solu-
tion from nozzles (S) the cementation process occurred.
Copper powder fall off onto container (3) bottom, where
by pump (4) feed up separator (8). Clear solution re-
tuned onto nozzles and separated copper powder filtered

and dried. The drum (1) rotates by electric engine (7) for
uniform washing of surface by working solution. Used
solution pumped off to ferrous sulphate crystallization.
On such equipment we investigate copper cementa-
tion process on artificial solution and diluted solutions
for print circuit board and leaching solution of copper
ore. The final copper concentration reach 0.5-0.3 g/1.
Conclusions: Process of copper cementation pro-
cess on mild steel stripes was investigated. It was noted
that the best copper and sulfuric acid concentration for
cementation process are 0.1 M. The new equipment for
continuous process of copper cementation proposed.
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Electrochemical synthesis and sensor properties of
polyaniline (PANI) films of different oxidative state

Abstract: Thin polyaniline (PANI) films are known as good optical gas sensors. To improve these properties we

have developed new robust transparent PANI films obtained at different electrochemical condition. We demonstrate

that PANI films have an increased surface area; give strong, fast and reversible optical sensor responses to ammonia.

In case of ammonia—air gas mixtures we demonstrate that the PANI films give linear optical responses to ammonia

gas in concentration ranges of 10-114 ppm.
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It is well known that a polyaniline term describes a
class of compounds that has formula: n
1 i
%@7“4@”@”;&”&}* oxide (chinoide, imine) fragment (B) [1-4].

In the most common case PANI can exist in all in-

Thus chemical structure of PANI contains repeating o1 ediate states from completely reduce form to ox-

ide [1-4]. Ratio for abovementioned amine and imine’s

E fragments in PANI can be change by chemical or elec-
trochemical oxidation/reduction [S].

N Modern interest for PANI arises after discover-

ing its semi-conductive properties. The fist works of such

reduced (benzoid, amine) fragment (A); direction was [6-8].
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The common procedure of chemical PANI synthe-
sis includes oxidative aniline polymerization in water so-
lution of inorganic acid [9, 10]. In such conditions insolu-
ble in the most organic solvents powder formed [10, 11],
which limits of obtained material application.

Electrochemical synthesis of PANT is the most wide-
ly used method ofits obtaining without traces of oxidizer.
Obtained PANTI films have good optical characteristics
and conductivity in range of 10~ 10° S/cm. At such
synthesis method one can vary different synthesis pa-
rameters (potential, charge, time, pH, ionic strange and
electrolyte nature), and complex investigation of polym-
erization mechanisms and PANI characteristics.

Practical value of such work is in applying of obtained
PANI films in electro chromic, electroluminescent and
photovoltaic device or as conductive coatings.

Experimental: Electrochemical synthesis of PANI
was conducted in three-electrode cell. Reference elec-
trode was Ag/AgCl/Cl". 0.5 M aniline solution in 12 % wt.
HClwas used as electrolyte, graphite as counter electrode,
working electrode — substrate from Cr with sputtered Au
on top. Acid solution was chosen from the reason that in
basic form PANI formed non-conducting film.

Results and discussions: Electrochemical PANI
synthesis was made in potentiostatic mode at 800, 900
and 1100 mV. Time of film formation was 90, 180 and
300s. Obtained curves of PANI synthesis at 800 mV.
showed on Fig. 1.
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Fig. 1. Chronoammograms for PANI synthesis
process at 800 mV.: 1-90s.,2-180s.,3-300s.

First current peak with maximum describe double
layer formation, then decay — monomer adsorption
and oligomers formation. The next current rise (as it is
obviously for specimen obtained during 300 s.) is the
evidence of induction period finishing. After that stage
the nucleation of PANI semispherical nucleus on elec-
trode surface starts.

For the specimens synthesized at 950 mV time of
synthesis was 30, 90 and 180 s. Obtained plot I vs. time
showed on Fig. 2.
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Fig. 2. Chronoammograms for PANI synthesis
process at 950 mV.:1-30s.,2-90s.,3-180s.

As one can see PANI formation at 950 mV. has the
same consistent pattern. But has some distinction — dou-
ble layer formation is faster then for 800 mV,, and gradu-
allyincreasing of current faster also. That is the evidence of
faster PANT layer formation on electrode surface.

The time of PANI synthesis at 1100 mV. was chosen
the same as for 950 mV. synthesis process. For each time
two electrodes was obtained. Result plot for 1100 mV.
synthesis shown on Fig. 3.

0.8 4
06 -
04

u/ ;

oo

Current {I[mAL

GI2IOI4U EEIIE:Jl10‘ﬂ‘1$]’1i0’15‘€l’1m‘2€(ﬂ
Time {ffs2c])
Fig. 3. Chronoammograms for PANI synthesis
processat 1100 mV.: 1-30s.,2-90s.,3-180s.

Characterization of obtained materials by cy-
clic voltammetry (CVA).

From each batch obtained at 800,950 and 1100 mV.
as chosen by one sample and cyclic voltammetry curves
obtained (Fig. 4).

Peaks height corresponds to anode and cathode
current respectively. All experiments were performed in
the same initial solution then activity of acid cations
can be neglected. So we can consider that peak height
corresponds of electrode resistance decreasing, thus
more well-ordered PANI layer formation on contact
electrode surfaces.
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Fig. 4. CVA curves for PANI samples obtained at:
1-800,2-950and 3-1100 mV.
Sensor responses for obtained electrode materials.
Sensor responses for obtained PANI samples were
obtained at ammonium concentration 10, 19, 38, 76 and
114 ppm. Procedure includes 10 s. without gas, probe in-
jection and response measuring during 10 min. From
obtained initial data the calibrating plots for each sample
was made (Fig. 5-7) (B=AR/Ro).
QT : - [ ]
ER .
am] ¢
a0z 4 :
et

oar -

=103 -

[N ]
LA pd =

ans -|
210
arn
arz | &

a1 — 7
o 20 ] e = mo {F-

CiMHE pom

Fig. 5. Calibrating plot for PANI sample obtained
at800mV.: 1-90s.,2-180s.,3-300s.
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Fig. 6. Calibrating plot for PANI sample obtained
at950mV.: 1-30s.,2-90s.,3-180s.
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Fig. 7. Calibrating plot for PANI sample obtained
at1100 mV.: 1-30s.,2-90s.,3-180s.

From obtained data is obviously that sensor response
for PANI samples obtained at 950 and 1100 mV. is better
then for obtained at 800 mV. This can be explaining by
greater quantity of active substance and higher degree
of oxidation state of sensor material. Tendency of sensor
response improving with synthesis time was also shown.

Peaks:

1: x=330nm

y1=0097

y2=091

¥3=0,55

2: x1=635,7;, y1=0,67
x2=6487; y2=069
x3=652 5; y3=037

T
200 400

T T
@00 800

&

Fig. 8. Spectral properties for PANI samples obtained at: 1-800 mV., 2-950 mV., 3—1100 mV.
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ples at 800, 950 and 1100 mV. were deposited 30 min., it
was a minimal time for films thickness that sufficient for

Spectral properties of obtained PANI samples
For spectral properties characterization three sam-

obtaining the spectral data. Spectral data for obtained ma-

terials with peak position characterization shown on Fig. 8.
The quantities of electricity for PANI electrode forma-

tion were calculated for all obtained materials (Table 1).

Table 1. — Calculation the electricity quantity for PANI synthesis

Sample at 800 mV. Sample at 950 mV. Sample at 1100 mV.
t,s. Q, mC. t,s. Q, mC. t,s. Q, mC.
90 4.9 30 3443 30 19.3
180 5.85 90 148.2 90 36.12
300 30.89 180 113.22 180 34.47

electrodes obtained at different conditions (poten-
tial and deposition time) it is visible that best results
has electrode formed at 950 mV. during 180 s. So the

10.

11.

Conclusions: From sensor response for PANI  optimal electricity quantity for such electrode formation
is 113.22 mC. From the working electrode surface we
obtain the optimum current density for PANI electrode

formation is 4.25 mA/cm?.
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Annoranusi: Monokpucraaa coeausenns [OC HNHCH,COO-],-[(NH,-CO-NH,), ], moayuen npu mea-
AEHHOI1 KPUCTAAAU3ALIMH U3 TAHOABHOTO pacTBopa. CTpOeHUe KPUCTAAAUYECKOTO KOMITAEKCA OTIPEAEACHO METOAOM

PEeHTTeHOCTPYKTYPHOTO aHaAH3a.

KaroueBbie cA0OBa: MOPPOAMHOOETANH, CHHTE3, KapbOaMHUA, PeHTT€HOCTPYKTYPHbII aHAAU3, BOAOPOAHBIE CBSI3H,

CHHI'OHHA MOHOKAWHHAS.

KoMnaekcHble COeAMHEHHUS METAAAOB C a30TCOAEP-
JKAIIUMHU U 9AeMEHTOOPTaHUIeCKUMHU OeTanHAMH IIpH-
BAEKAIOT BHUMaHHe MHOTHUX HCCAGAOBATeAEH B CBA3H C
TeM, YTO OHH OOAAAAIOT IIHPOKHUM CIIEKTPOM IOAE3HBIX
cpoiicTB. K HacTosmeMy BpeMeHU CHHTE3MPOBaH IpeA-
CTaBUTEABHBIN PsIA COEAMHEHMI 6eTauHOB, KOTOpPbIE
ITHPOKO UCIOAB3YIOTCS B MEAUIIMHE B Ka4eCTBe AeKap-
CTBEHHBIX, 6aKTePUIIUAHBIX, Ae3UHPHUIUPYIONUX Ipe-
maparoB. Kpome Toro obaacTu npuMeHeHNs 6eTaUHOB U
UX TPOU3BOAHDIX BECbMA PAa3AUYHBI — 3TO TeKCTHAbHbIE
U XMMUYeCKHe BOAOKHA, AAKH, KPACKH, CPEACTBA 3allIUThI
pacTeHHit, KOCMeTHYeCKUe CPEACTBA U T. 1.

B mocaepHve rops! kK coepuHeHnsIM pocdabeTanHOB
IPOSIBASITCS IIOBbIIIEHHBIN HHTEPeC MHOTUMH HCCAEAO-
BaTeASMU MUPa K UX CHHTe3Y, CTPOEHHIO 1 peaKIIMOHHOMN
crocobrocr. IIpexae Bcero, aTo 06ycAOBAEHO, TEM, YTO
KapOoxcuaaTHble pocdabeTanHbI IBASIOTCSI CBOe0Opas-
HBIMHU aHAAOTaMH IIPHPOAHBIX AaMUHOKHUCAOT C ITHPOKMM
CIIEKTPOM ITOTEHIJHAABHBIX XUMHUYECKUX U OHOAOTHYe-
ckux cpoiicts [ 1,412-418].

B paboTe mccaeAOBaHbI OCHOBHbIE 3aKOHOMEPHOCTH
CHHTe33, CTPOEHHS 1 PEaKIIMOHHOM CIIOCOOHOCTH HOBBIX
KapOOKCHAATHBIX pOoCcPabeTanHOB HA OCHOBE TPETHIHBIX
$OCPHHOB U HETPEAEABPHBIX MOHO — U AUKAPOOHOBBIX
KHCAOT, a Taioke PeHOASITHBIX pocdabeTanHOB Ha OCHO-
Be TpeTH4HbIX PocPUHOB U POCPOPUANPOBAHHDIX Me-
THAeHXMHOHOB [ 3, 20]. TToAydyeHa cepyst HOBBIX MOHO- 1
AHMKapOOKCHAATHBIX GpOCcPabeTanHOB, CTPYKTYpa KOTOPBIX
AOKa3aHa KOMITAGKCOM PpUIHIECKHX METOAOB, BKAIOYAS Me-
TOA PeHTreHOCTPyKTypHoro aHaau3a. Aanusie PCA de-
HOASATHBIX $OCPabeTanHOB CBUAETEABCTBYIOT O HAAUIUH
CHUABHOM MEXMOAEKYASPHOM BOAOPOAHOM CBSI3U MEXAY
$ocPoprAbHOM IPYTIIION U PpEeHOABHBIM THAPOKCHUAOM.

V3ydeHbI peakIimy KOMIAEKCOOOPA30BaHHs TPeX pas-
AMYHBIX KapOOKCHAATHBIX Ppocda-OeTanHOB C XAOPHAOM
nuHKa. I ToAyueHbI HOBbIe METAAAOKOMITAEKCBI, B KOTOPBIX
¢pocdabeTanHpI B 3aBUCUMOCTH OT UX CTPOEHHS M COOT-
BETCTBYIOIIUX IIPOCTPAHCTBEHHbIX OTPAHUYEHUI MOTYT
BBICTYTIATh KaK B BUA€ MOHOAEHTATHOTO AMTAaHAQ, TaK U B
BHAE OMAEHTATHOTO MOCTHKOBOTO AHT'AHAQ, IIPHYEM CO-
OTHOLIEHHE METAAA — AMIAHA MOXKET MeHAThCsA oT 1:1
Ao 1:2. CTpykTypa BceX IIOAy4eHHBIX KOMIIAEKCOB AOKA3a-
Ha METOAOM PEHTTEHOCTPYKTYPHOTO aHaam3a [4, 20-27].

CunresupoBasbl pocPabeTanHpl B peaKIUU AAKU-
AMPOBAHHS BBICITMMU TAAOMAHBIMH AAKHAAMH, A TaKKe
HICTIOAb30BAHHSI MIX B KA4€CTBE MOHO- U OMACHTATHBIX AU-
raHAOB B KOOPAUHAIIMOHHOM Cdepe d-MeTaAAOB C [IEABIO
IIOAYYEHHs TIOTEHIJMAABHBIX OMOAOTMYECKH aKTHBHBIX
CyOCTaHIIUIT AAST OT€YECTBEHHBIX A€KAPCTBEHHBIX ITpe-
naparos [ S, 135-138].

9KcnepuMeHTaAbHast YaCTh. MOHOKPHUCTAAA CO-
eaunennst [OC HN*HCH,COO-] [(NH,-CO-NH,)_ ]
IIOAYY€eH IIPY MEAACHHOM KPHCTAAAM3AIUY U3 9TAHOAD-
HOTO PacTBOpa.

CrpoeHne KpHCTaAAMYECKOTO KOMIIAEKCA OIIpe-
AEAEHO METOAOM PEHTTeHOCTPYKTYPHOIO aHAAM3a
(PCA). Ha6opni oTpakenuit moaydenst pu 293 K na
aBropudpakromerpax Xcalibur R Oxford Diffraction
(CuKa-nsqueHI/Ie, A=1,54184 E, w-ckaHHpOBa-
HUe, T'PaQUTOBBII MOHOXPOMATOP). ODKCIEPHUMEH-
TaAbHbIE AAHHBIE COOPAHBI C IIOMOIIBIO IIPOrpaM-
mbt CrysAlisPro [6]. IloraouieHne yu9TeHO METOAOM
«multi-scan> B makere nporpamm CrysAlisPro. Crpyxk-
TYpPHI pacu$ppOBaHBI IPSIMBIM METOAOM C IIOMOIIBIO
xomnaekca nporpamm SHELXS-97 [7] u yrounens:
IIOAHOMATPUYHBIM METOAOM HaMMEHBUINX KBAAPATOB
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nporpamme SHELXL-97. Bce HeBOAOPOAHBIE aTOMBI
AOKAAM30BAHbI B PA3HOCTHBIX CUHTE3aX 9AeKTPOHHOM
IIAOTHOCTH U YTOYHeHbI 10 F thl B aHM30TPOITHOM ITPH-
6amkennu. ITosuruu Bcex aromos H paccunrtansi reo-
MeTPHYECKH U BKAIOUEHbI B YTOUHEHHE B U30TPOITHOM
NpUOAVDKeHHH. MOHOKPUCTAAA UMeeT pOpPMY TOHKOM
npo3payHo¥ maacTuHkH pasmepom 0,42x0,12x0,1 mm.
KoopauHaTsr aTOMOB IpUBeAEHSI B Ta0A. 1.

Tabnuua 1. — OCHOBHbIE KpucTannorpadundeckme
OaHHble N pe3ynbTaTbl YTOYHEHUS
CTPYKTYpbl KOMM1eKca

ITapameTp 3HaueHne
Temmeparypa, K 293
Wzaydenue; A, E CuK; 1,54184
Cunronus MoHokanHHASs
IIp. rp. P21
0 E 7,562(2)
b,E 12,223(3)
¢, E 13,720(3)

B, rpaa 98,59(3)

V, E? 1253,9(5)

Z 4

p (Bbr4.), r/cm® 1,405

Uy MM 0,994

PazmepsI kprcTassa, MM 0,424 0,1240.1

20 o6aactp (MuH, Max), rpaa 3,3-75,9

O6aactp h, k, 1 -8<h<9
-15<k<15
-17<1<16

Cobpano oTpaxkeHHi 11602

HesaBucumbix oTpaxkeHu# 4630

y 0,049

Orpaxenuii ¢ [ > 20(1) 4065

YucAO yTOYHSIEMBIX ITAPAMETPOB

GOOF (F?) 1,09

R, wR, (I> 20(I)) 0,0904; 0,2867

Ap ,Ap. ,e/E’ -0,47; 0,66

KoopaAMHATBI aTOMOB M ApyTHE ITapaMeTphl KOMITACKC-
HbBIX coepnHeHuit I aermoxuposansr B KeMOpupskckom
6anxe crpykrypubix Aannbx (CCDC 1032146; deposit@
ccdc.cam.ac.uk uam http:/ /www.ccde.cam.ac.uk).

TepMmurgeckast yCTOMYMBOCTD U3YYEHHBIX KPUCTAA-
AMYECKHX 00pasIioB onpeAeAsArch Ha mprbope Netzsch
Simultaneous Analyzer STA 409 PG, ¢ tepmomapoit
K-tuma (Low RG Silver) u asromunueBbiMu THTASIME. Bee
U3MepeHs OBIAY IIPOBEAECHBI B HHEPTHOM a30THOI aT-
Mocepe co CKOPOCThIO TOTOKA a30Ta SO Ma/MuH. Temme-
PaTypHBII AHaITa30H u3MepeHuit cocrtaBasia 20-450 °C,
ckopocts HarpeBa — 5 K/mun. KoanyecrBo obpasma
Ha OAHOTO n3MepeHus S—6 Mr. iamepuTeAbHas cucreMa

KaAub6pOBaAach CTaHAApTHBIM Habopom Bemects KNO,,
In, Bi, Sn, Zn, CsCL.

YUCTOTY CHHTe3MPOBAaHHBIX COEAUHEHHI KOHTPO-
AUPOBAAM METOAOM TOHKOCAOMHOM XpoMaTorpaduu Ha
maacruskax Silufol: aaroenT-6eH30A-aneToOH, IposiBAe-
HUE — IIapaMU 10AQ.

O6cysxaeHne pe3yAbTaToB. [IprBeAeHHBIN BblIIe
AHAAU3 AUTEPATYPHBIX CBEACHHI IIOKA3aA, YTO CUHTE3H-
POBaHBI U CTPYKTYPHO OXapaKTepH30BAHBI KOMIIAEKCHBIE
coepnnenust pocpaberannos. Kommaekcrr GeTanHOB ¢
KapOaMUAOM SIBASIFOTCSI MAAOU3YYEHHBIMU OOBEKTAMU, 1
CTPYKTypHBIe AAHHBIE KOMITAKCHHX COEAMHEHUH Ha OC-
HOBe MOPPOAHHOOETANHOB C MOYeBHHOI B KeMOpuax-
CKOM 6aHKe IIPAaKTHIeCKH He IMEIOTCSL.

Peaxuust mprcoeArHEeHUSI MOP$OAMHOOETAUHOB K
MOYeBHHAM ITPU KOMHATHOM TeMIIepaType B CpeAe 9Ta-
HOAQ [IPOTEKAET AETKO U C 06pasoBaHueM 6eAOro Kpu-
CTAAAMYECKOTO COeAUHEHMS II0 CXeMe:

20C,HN'HCH,COO" +4 (NH,),CO »
[OC,HN*HCH,COO"],- [(NH,),CO],

BeimecTBO XOpOIIO pacTBOPSIETCSI B BOAE, AUMETHA-
CyAbQOKCHUAE, AIleTOHE, He pACTBOPSIETCS B CIIUPTAX.

O6muit BHA MOAEKYABI MOAEKYASIPHOTO KOMITAEKC-
HOTO COeAMHEHHs IpeACTaBAeH Ha pucyHke 1. ITo-
Ka3aHO, YTO MOP(POAUHOBBIN PPArMEHT, BXOASIIHIT B
COCTaB MOAEKYABI MOPPOAMHOOETANHA PACIIOAOXKEH B
[IAOCKOCTHU BEPTHUKAABHO, 2 KAPOOKCHAATHBIE TPYIIIIbI
IeperneHANKYASIPHO.

Kax BupHO u3 puc. 1 MOpPOAMHOBBIE KOABIIA IIPH-
HuMaroT KoHpopmarmio kpecaa ¢ CH, COO — rpynmoit
B 9KBAaTOPUAABHOM IIOAOKEHHU. /ABe MOAEKYABI MOPO-
AMHOOETAMHOB CBSI3aHHBI C YeTHIPHMSI MOAEKYAAMH MO-
4eBUHBI AOCTATOYHO [P OYHBIMU BOAOPOAHBIMH CBSI3SIMHL.
HHTepecHO, 4TO B 00pa30BaHUM BOAOPOAHOI CBSI3H y4a-
CTBYIOT AMIIIb ITO OAHOMY KHCAOPOAHOMY aTOMY KaXKAOTO
M3 ABYX MOP$OANHOOETANHOBBIX AUTAHAOB, 4 Y MOY€BHU-
HBI M aTOM BOAOPoAa -NH, rpymmbt u aTom Kucaopoaa
KapOOHUABHOM IPYIIIIbL

OCHOBHbIe Pe3yAbTaThl yTOYHEHHS CTPYKTYPBI KOM-
IIA€KCa, KOOPAMHATDI AaTOMOB M 9KBHBAAE€HTHbIE ITapaMe-
TPBI ATOMHBIX CMEIeHHI IPUBEACHBI B TA0A. 2, OCHOB-
Hble 3HAYEHUsI AAUHBI CBSI3ell U BEAMYHMHBI BAAEHTHBIX
YIAOB B TabA. 3.

B kpucTassmyeckoi ssueiika MOAEKYASPHOTO COEANHE-
HUSI TIPUCYTCTBYIOT 6 MOAEKYABL, KOTOPBIE OObEAMHEHBI 32
CYeT MeXXMOAEKYASPHBIX BOAOPOAHBIX CBSI3€I MEXXAY aTO-
MaMU OAHOTO KHCAOPOAQ KapOOKCHAATHOF TPYIIIb, aTO-
MaMH BOAOPOAOB AMHUHO M METHAOBBIX I'PYTII MOPOAUHO-
GeTarHa C aTOMaMH KHCAOPOAQ KApOOHUABHON IPYIIIIBI U
aTOMOM BOAOPOAQ AMUHOTPYTIIIbI MOYEBUHBI.

72



Studying of the complex compounds, formed by molecules of morpholine betaine and urea

Puc. 1. CtpykTypa komrnnekca

Tabnuua 2. — KoopanHaTbl 6a3UCHBIX HEBOAOPOAHbLIX aTOMOB (H10%) n

9KBUBAJIEHTHbIE N30TPOMHbIE TeMnepaTypHble napameTtpbl U (E?4103)

Atom X y z U Atom X y z U

O (1) | 10699 (6) | 2052 (S5) |10080 (3)| 66,1 (16) [C(9) | 5548(8) | 4388 (6) | 4701 (4) | S8(2)
O(2) | 8773(5) | 4177 (3) | 6777 (2) | 43,5(10) | C (10) | 5199 (8) | 3283 (6) | 5137 (4) | 53,4 (18)
O (3) [ 10073 (8) | 5791 (4) | 6819(3) | 65,6 (16) |C(11) | 4919 (8) | 2304 (4) | 6682 (4) | 47,1 (16)
O(4) | 4337(6) | 5186 (4) | 4926 (3) | 60,7 (16) |C (12) | 5407 (6) | 2270 (4) | 7791 (3) | 37,3 (12)
O(5) | 6184(5) |3077(3) | 8216(2) | 450(11) |C(13) | 5283(7) | 5742 (5) | 9167 (4) | 46 (16)
O (6) | 4952(8) | 1414 (4) | 8193 (3) | 6,70 (16) |C (14) | 166 (6) | 6534 (5) | 4151 (3) | 44,1 (14)
O(7) | 386(9) | 640(4) | 3276 (3) | 70,5 (16) | C (15) | 3301 (6) | 3653 (5) | 2010 (3) | 45,5 (12)
O (8) | 4483 (6) | 3659(4) | 1430 (3) | 57,4 (11) | C(16) | 8567 (6) | 3595 (4) | 2924 (3) | 45,2 (11)
0(9) 65(6) | 3580(4) | 3510 (3) | 54,2(11) IN(1) |9692(5) | 3896 (3) | 8769 (3) | 39,2 (13)
0 (10)| 5612 (8) | 5789 (4) | 8317(3) | 68,4 (16) [N (2) | 5287(5) | 3387 (3) | 6238 (3) | 38,7 (11)
C (1) | 10984 (7) | 2975(5) | 8549 (4) | 46,9 (16) IN (3) | 5093 (9) | 4742 (5) | 9573 (4) | 63,7 (18)
C(2) [10575(10)| 1922(7) | 9027 (4) | 64(2) |N(4) |4957(8) | 6603 (5) | 9690 (3) | 57,5 (16)
C(3) | 9412(8) |2859(7) |10288(4)| 63(2) [N(S) | -55(7) | 5623 (5) | 4704 (3) | 55,4 (16)
C(4) | 9779 (7) |3952(5) | 9867 (4) | 47,8 (18) |N (6) 117 (8) | 7506 (4) | 4573 (5) | 58,3 (16)
C(S) | 10064 (7) | 4932(5) | 8337 (3) | 44,3(16) [N (7) |2591(8) | 4621 (5) | 2272 (5) | 67,5(17)
C(6) | 9605 (6) | 4955(5) | 7207 (3) | 42,6 (14) [N (8) | 2753(7) | 2744 (4) | 2436 (4) | 56,9 (16)
C(7) | 4041(7) | 4244 (5) | 6464 (3) | 44,3(16) IN(9) | 7876(9) | 4588 (5) | 2486 (5) | 68,5 (19)
C(8) | 4476 (9) | 5301 (5) | 5949 (4) | 55,6 (18) [N (10) | 7558 (7) | 2722 (4) | 2616 (4) | 57,1 (16)

Tabnuua 3. — OCHOBHbIE 3Ha4YeHUs onHbI cBA3el (E) B komnnekce
Csasp d Caasp d Caasp d Caasp d

0 (1)-C(2) |1,443(7)| O(7)-C(14) | 1,247 (6) | N (2)-C (10) | 1,507 (7) | N (9)-C (16) | 1,419(8)
0(1)-C(3) |1,444(9)| O(8)-C(15) |1,283(6) [N (2)-C (11) | 1,501 (6) [N (10)-C (16) | 1,343 (7)
0 (2)-C(6) 1,240 (6)| O(9)-C (16) | 1,288 (6) | N (3)-C (13) 1,360 (8)| C(1)-C(2) | 1,498 (10)
0 (3)-C(6) |1,228(7)|0(10)-C (13) | 1,230 (7) IN(4)-C (13) |1,318(8)| C(3)-C(4) | 1,498 (10)
0 (4)-C(9) 1,404 (8)| N (1)-C (1) |1,526(7) IN(5)-C(14)|1,372(8)| C(5)-C(6) | 1,538 (6)
0(4)-C(8) [1,399(7)| N(1)-C(4) |1,502(7) | N (6)-C (14) [1,325(8)| C(7)-C(8) | 1,532(8)
0 (5)-C(12)[1,247 (6)| N(1)-C(S) |1,473(7) |N(7)-C(15) [1,369 (8)| C (9)-C (10) | 1,516 (10)
0 (6)-C(12)[1,255(7)| N(2)-C(7) [1,473(7) [N (8)-C(15)[1,349(8)|C (11)-C (12)| 1,512 (7)
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B MeXMOAEKYASPHBIX BOAOPOAHBIX CBSI3SIX MOP P OAH-
Ho6eraun-mouesnHa yyactsyior O (2)-C (12); O (S)-
C(12); N(1)-H; N (2)-H; C(7)-H; C(10)-H cpssu
MOAEKYABI MOpdoanHOOeTanHa. MoAeKyAbl MOPPOAU-
HOOeTanHa MOCPEACTBOM YeThIPEX BOAOPOAHBIX CBsI3€il
00BEAMHSIIOTCS B OHCAOH, TAPAAAEABHBIE IIAOCKOCTH aB.
OCO6eHHOCTBIO PACCMATPUBAEMBIX KAATPATOB SIBASIET-
C5I TO, YTO KKABII OMCAOI COCTOUT U3 MOAEKYA OAMHA-
KOBOH XHPaAbHOCTH. MOAEKYAbI MOUEBHHBI YYACTBYIOT
TaKKe B 4eThIpeX BOAOPOAHBIX cBa3sx C—O ...H. Oana
MOAEKYAQ MOYEBHHBI CBSI3aHA MOP(POAMHOOETAHHOM.
3HavyeHHe yTAa MX BAaAGHTHBIX YTAOB cocTaBAsieT 168° a
paccrosame 2,819A (Taba. 3).

CucreMa BHYTPHMOAEKYASIPHBIX BOAOPOAHBIX CBSI-
3eil B MOAeKyAe MOPPOAHMHOOETANHA UMeeT HEKOTOPYIO

0coOeHHOCTb OHa He cuMmMeTpruHa. Kap6okcraarHbre
TPYIIIBI MOAEKYABI MOPJOAHHOOETaNHA MOTYT HAaXO-
AUTCSL B ABYX YCTOMYUBBIX COCTOSIHHUSIX, OTANYAIOIIMXCS
APYT OT Apyra osopotoM Bokpyr caszeit C (6)-O (2)
C(12)-0O(5) ma 126,5°, O (2)-O(S) moryT 6biTH 06-
pamens! B cropory aroma HN (1) u HN (2).

BHyTpu KOMIIAEKCAa MEXAY ABYMSI MOAEKyAaMHU
MopdoanHObeTanHa OOHapyxKeHa cAabasi MeXMOAe-
KyASpHas BOAOPOAHasi cBsA3b N (1)-H(1)... 0O(5) u
N(2)-H(2) ...0(2)168° (taba. 3).

MesxAy co60¥1 KOMITAEKCBI CBSI3aHbI B CAOU ITAPAACAA-
HbI€ ITAOCKOCTH 32 CYET MEXKMOAEKYASIPHBIX BOAOPOAHBIX
cesasert N (3)-H... O(5); C(7)-H... 0(10); C(10)-
H... 0-C(16); N(10)-H... O(8); N(7)-H... 0(7)
(puc. 2, Taba. 4, 5).

Puc. 2. YnakoBka Monekyn KOMriekca B 9fieMeHTapHON sHelike

Tabnuua 4. — OCHOBHbIE 3HAYEHUS BENMYNHBI BANIEHTHBIX YI0B (rpag,.) B KOMIIeKkce

Yroa %) Yroa %) Yroa )
C15-014-C34 109,2 (5) 014-C34-C21 111,0 (6) 017-C9-N6 118,7 (6)
C16-011-C33 109,8 (5) N5-C10-C12 113,6 (4) N24-C28-N29 118,4 (4)

C21-N4-C22 108,4 (4) 02-C12-C10 118,5(4) N24-C28-N29 118,4 (4)
C22-N4-C25 111,2 (4) 07-C12-C10 115,0 (4) 018-C28-N24 117,9 (5)
C21-N4-C25 112,6 (4) 02-C12-07 126,5 (4) 018-C28-N29 123,7 (5)
014-C15-C22 111,4(5) N5-C13-C16 108,3 (5) 019-C30-N36 120,5 (5)
C10-N5-C26 110,5 (4) 011-C16-C13 113,1(5) N35-C30-N36 113,3(5)
N4-C21-C34 110,3 (5) N6-C9-N20 117,0 (5) 019-C30-N35 126,2 (5)
C13-NS5-C26 109,6 (4) N5-C26-C33 109,8 (5) 023-C27-N31 124,1 (5)
N4-C22-C15 110,1 (5) 017-C9-N20 124,0 (6) N31-C27-N32 116,1 (5)
C10-N5-C13 112,3 (4) 011-C33-C26 111,9 (5) 023-C27-N32 119,7 (6)
N4-C25-C8 113,3(4)
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Tabnuua 5. — F'eomeTpuyeckne NnapameTpbl BOAOPOAHbLIX CBSA3eN B CTPYKTYypeE |

Casasp Paccrosinne, E Yroa Koopannatsr
D-H-A D-H H..A D..A D-H...A,rpaa| aromaA
N (1)-H(1) 0 (5) 0,91 1,92 2,819 (5) 168 —
N(2)-H(2)...0(2) 0,91 1,90 2,801 (5) 168 -
N (3)-H(3)C...0(5) 0,86 2,14 2,958 (7) 159 -
N (5)-H(5)C...0(9) 0,86 2,15 2,995 (7) 167 -
N (5)-H(5)D...0(3) 0,86 2,05 2,896 (6) 166 -
N (6)-H(6)A...0(2) 0,86 2,14 2,962 (6) 160 -
N (6)-H(6)B...0(9) 0,86 2,2 2,961 (7) 148 -
N (7)-H(7)C...0(6) 0,86 2,22 3,003 (8) 152 -
N (7)-H (7)D...0(9) 0,86 2,27 3,020 (8) 146 -
N (8)-H (8)C...0(10) 0,86 2,11 2,948 (7) 164 -
N (8)-H (8)D...0(9) 0,86 2,07 2,871 (7) 155 -
N (9)-H(9)C...0(7) 0,86 2,18 3,011 (9) 163 -
N (9)-H(9)D...O(8) 0,86 2,21 2,977 (8) 148 -
N (10)-H (10)D...0 (8) 0,86 2,06 2,87 (7) 157 -
C(1)-H(1)A...0(2) 0,97 2,56 3,107 (6) 116 -
C(1)-H(1)A...0(7) 0,97 2,46 3,205 (7) 133 -
C(7)-H(7)A...0(5) 0,97 2,49 3,046 (6) 116 -
C(7)-H(7)A...0(10) 0,97 2,49 3,246 (7) 135 -

Takum 06pasoM AQHHbBIE PEHTTEHOCTPYKTYPHOTO

MEXAY OAHFM aTOMOM KHCAOPOAQ KapOOKCHAATHON IPyII-

AHAAM3a IIOKA3BIBAIOT, YTO B KPUCTAAAMYIECKOM sTIeFiKa co-
€AMHEHUS [IPUCYTCBYIOT LIECTh MOAEKYABIL, KOTOpbIe 00'b-
€AMHEHBDI 32 CIET MeXXMOAEKYASIPHBIX BOAOPOAHBIX CBSI3eH

o

IIbI, AaTOMa BOAOPOAOB aMHHO- ¥ METUAOBBIX IPYIII MOP-
poanHOOETANHA C ATOMAMH KHCAOPOAQ KAPOOHHABHOM
TPYIII B BOAOPOAOM aMHUHOTPYIIIIbl MOYEBHHBL
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HoBbiihi UMMOOUNIN30BaHHbIV peareHT AJiga onpeaeneHus CBUHLA

AHHOTa].[I/ISI: Pa3pa60TaHb1 SKCHPGCCHbeI u HYBCTBHTeAbeIﬁ METOA OIIPEAECACHMI CBUHIIA C IIOMOIIbIO AMMOOMAK-

30BaHHOI'O Ha BOAOKHHUCTBIN HOCUTEAD OPTaHMYECKOTO peareHTa TPI/Iq)EHI/IAMETaHOBOI'O PsAAQA METHATHMOAOBOI'O CHHETO.

KaroueBbie cA0Ba: 4yBCTBUTEADHOCTD, I/136I/IPaTeAbHOCTb, 9KCIIPECCHOCTD, KOMHAeKCOO6PaSOBaHI/Ie, COP6EHT.

B HacTosimee BpeMsi HHTEHCUBHO Pa3BUBAIOTCS METO-
ABI C HCITOAb30BaHIEM HMMOOHAM30BAHHBIX OPTaHUYECKHAX
peareHTOB Ha Pa3AMYHBIX THIIAX HOCHTEACH AAS OIIpeAe-
ACHVS TSDKEABIX M TOKCUYHBIX METAAAOB. AHAAU3 AUTEpPA-
TyPHBIX AQHHBIX [ 1-3] mOKasbIBaeT, 4TO HOBOE HaydHOE
HAITpaBA€HHe, CBSI3aHHOE C IIPUMeHeHHeM B XUMHYeCKOM
aHaAH3e PeareHTOB, UMMOOHAN30BAHHBIX Ha [IOBEPXHOCTH
PA3AMMHBIX HOCHTEAC, SIBASIETCSI BeCbMa [IePCIIEKTHBHBIM.
Takwe peareHTHI [IOBBIIIAIOT Yy BCTBUTEABHOCTD U U30Upa-
TEABHOCTb OIPEAEAEHISI MHOTHX 9A€MEHTOB.

CHipKeHHe IpeAeAd OOHAPYKEHUS AOCTHIAeTCsI KOH-
IIeHTPUPOBAHHEM OIIPEAEASIEMBIX HHIPEAUEHTOB U3 OT-
HOCHTEABHO H0ABIIOrO 06eMa pacTBOpa B pase copben-
Ta. B oTAMYME OT 9KCTPAKIIMOHHOTO KOHIIEHTPHPOBAHHS,

COpOIIIOHHBIE METOABI HE TPEOYIOT HCIIOAB30BAHUS OP-
FaHIYECKUX PACTBOPUTEAEH, 2 TIOTOMY 0e30IaCHBI AAS
3A0poBbst [4]. Camu cOp6EeHTBI HETOKCHYHDI X XOPOIIO
OTAEASIFOTCSL OT PacTBOpPa GHABTPOBAHUEM, UTO ACAAET
aHaAmu3 60Aee IKCIIPECCHBIM.

ITeabto paboTs! siBUAACH paspaboTKa IKCIPECCHOM
U YyBCTBUTEABHON METOAHKH OIIPEACACHHs CBHHIIA
C IIOMOIIbI0 UMMOOMAM30BAHHOTO Ha BOAOKHHCTBIN
HOCHTEAb OPTaHHYECKOTO peareHTa TpHPEeHHAMETa-
HOBOTO PSIAA METHATHMOAOBOTO CHHero. Baaropaps
CBOE CeAeKTUBHOCTH, H30UPATEAPHOCTH U XOPOIIei
PacTBOPUMOCTH KOMIIAEKCOB B BOAE AQHHBIN PeareHT
HAIIEA CBOe NPUMeHeHHe IIPH AHAAKU3€e CBHHIIA B IIPU-
CYTCTBHHU APYTHX METAAAOB. B kauecTBe HOCHTeAeI AAS
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HUMMOOMAHM3AIINH UCIIOAb30BAAY BOAOKHHCTBIE COPOeH-
Tbl, MOAMQUIIMPOBAHHbIE PA3AMYHBIME AHHOHOOOMEH-
HBIMU Trpymmnamu. V3 M3BeCTHBIX BOAOKOH Hamnboaee
HOAXOASIIMM BbIOpaH copbenT CMA-1, Moaudurmpo-
BaHHBIA IeKCAMETUACHAMAMUHOM, TIPH 3TOM IIBET COp-
6eHTa, UMMOOHMAM30BAHHOIO OPTaHIYECKUM PeareHToM,
MeHsIeTCsl OT 6exeBOro Ao po3osoro. ITpearoskeHHBI
HAMM MeXaHH3M HMMOOHAU3ALUK OPraHUIeCKUX pea-
TeHTOB Ha TBEPABIX HOCHTEASIX ITOATBEPKAEH AAHHbI-
mu MK-cnexkrpockonuu. ITopo6pansr onTumasbHbie
YCAOBHSI PeaKLUi KOMIIAEKCOOOPA30BaHIsI CBHHIA C
umMMo6uAn3oBanHbM pearentom (MMMTC), nokasa-
Ha BO3MOXXHOCTb CIeKTPOPOTOMETPUYECKOTO OIIpe-
A€ACHHS CBUHIJA, IPH 3TOM YCTAHOBAEHA 3aBHCUMOCTD
TIOAYYEHHBIX AAHHDIX OT Pa3AMYHBIX $aKTOPOB (KOHIeH-
TpaLs peareHTa, BpeMsi uMmobuausanuu, pH cpeabr
M ADYTHE), B TO K€ BPeMs OI[PEAEACHBI U PACCIMTAHbI
HEeKOTOpble PpU3NKO-XMMHUYECKUE XaPAKTEPUCTHKH I10-
Ay4eHHBIX KOMIIAeKCOB. ONITUMU3HUPOBAHBI YCAOBHS Ce-
AEKTHBHOTO CIIEKTPOPOTOMETPUIECKOTO OIPEACACHHS
ceunna (I1) B IPUCYTCTBUM MOCTOPOHHHUX KATHOHOB U
MEILIAMOIINX HOHOB. YAy4lIeHre H30HpaTeAbHOCTH 00y-
CAOBA€HO TeM, YTO [IPH UMMOOHAN3AIINI OPTAHIIECKIIe
peareHThbI OAAropapsi reOMeTPHIECKHUM O0COOEHHOCTSM
3aKpeIAeHHS ANTAaHAA Ha IOBEPXHOCTU HOCHTEAS B PSIAE
CAy4aeB HM3MEHSIOT CBOM KOMIIA€KCOOOpasyromuecs
CBOMCTBA, HAIPUMeP ACHTaTHOCTb. MOXHO moaarars,
4TO MOAUQHIPOBAHHbIE COPOEHTH HanboAee apdex-
THBHO HU3BAEKAIOT HOHbI METAAAOB, KOTOPbIE 0OPa3yIoT

C IMMOOUAM30BaHHbBIM PEareHTOM HOHHBIE ACCOLIHATHI
HAU KOMIIAEKCBI C COOTHOIIEHHEM METAAA: AMTAHA, PaB-
HbIM 1 : 1. B aTOM cAydae CBOAATCA K MUHUMYMY CTE€PH-
JecKue 3aTPyAHEeHUs], 00yCAOBAEHHBIE HKCALIMEN AH-
raHAQ Ha IOBEPXHOCTH COpOeHTa.

MeTopaMu MOASIPHBIX OTHOIIEHMI M U30MOASIPHBIX
cepuil HAaAEH COCTaB KOMIIAEKCA, HAMAEHbI METPOAOTH-
4yecKue ¥ aHaAUTHYeCKHe ITapaMeTphl. AHAAU3UPYSI CBS-
3 MEXAY OPTaHUYECKUM PEareHTOM M HOCUTEAEM yCTa-
HOBAEHO, YTO QyHKIMOHAAPHO-aHAAMTHUYECKHE TPYIIIIbI
peareHTOB, OTBETCTBEHHBIE 32 KOMIIAGKCOOOpa3oBaHue
He y4acTBYIOT B 00pa30oBaHUM KOBAAEHTHOI CBSI3H C I1O-
AVIMEPHBIM HOCUTEAEM, OHH AHIIb TOABKO 00PasyIoT KOM-
MIAEKChHI C MOHAaMU CBUHIIA.

AVHaAMUKy H3MeHeHUs] COPOLIMH HOHOB CBHHIIA HA
arnonuTe CMA-1, nmmo6mansuposanaom MTC uzyya-
A¥L OTIPeAeACHHEM CKOPOCTH COPOLIMH HOHOB CBHHIJA HIC-
CAEAOBAAYM METOAOM OTPAHHYIEHHOTO 00beMa pacTBOpA.
AAst aTOTO B Cepuio IPOOHPOK C HaBeCKaMU COpOeHTa
maccoi 0,1 r. BBopuan 10 MA. MOAEABHOTO pacTBOpa C
OIPEACACHHON KOHIIEHTpallMell U BBIACPXKUBAAU OT
2 MMH. A0 1-T0 Yaca Mpy NOCTOSHHOM IIOMeIIBaHUH. Ye-
pes oIpeAeAeHHbIe IPOMEXYTKH BpeMeHH KUAKHUE (a3bl
IIOABEPTAAKCH AaHAAK3Y GOTOMETPUYECKUM CIIOCOOOM,
KaK 9TO omucaHo paHee. Kunernky copOruu usydasu
IIpU BBIOPAHHOM ONTHUMAAbHOM 3HadeHuu pH. 3Have-
uHue pH B pacrBopax ycranaBausasu 0,1 H. pacTBOpoM
XAOPHUCTOBOAOPOAHOM KMCAOTHI, YKCYCHOM KUCAOTON U
pa30aBAEHHBIM PACTBOPOM AMMHAKA.

Tabnuua 1.
BpeMd, |y 4 6 8 10 15 25 30 45 60 100
MHH.
AA | 012 | 0,18 | 020 | 022 | 0225 | 0225 | 022 | 0225 | 022 | 022 | 022
AA | 0,18 | 021 | 030 | 032 | 032 | 032 | 032 | 032 - 0,32 -

W3 pe3yAbTaTOB BUAHO, UTO AASI AOCTIDKEHMS MaK-
CHMAABHOTO HM3BACUEHMs CBHHIIA IPU ONTHMAAbHOM
3Hasennu pH, Heobxoaumo 10-1S5 muH., He3aBUCHMO
OT HCXOAHOM KOHIIEHTPALlMK HOHOB CBUHIJA B XXUAKOMN
¢ase. IIpu 60AbIIEM BpeMeHH KOHTAKTA CTEIIEHb U3BAE-
YeHUS OCTAETCsI IOCTOSIHHOM, YTO CBUAETEABCTBYET 00
YCTQaHOBAEHHUH COPOIIMOHHOTO PAaBHOBECHSL.

Peunble, MOpcKHe, MUHEpPAAbHBIE BOADIL, PACCOABI,
CTOYHBIE BOABI IIPEACTABASIIOT COOON MHOTOKOMIIO-
HEHTHbIE CHCTEMBbl, B KOTOPBIX MAaKpOKOMIIOHEHTAMHU
SIBASIIOTCSI MOHBI KaAUS U HATPUs, a aHUOHHBIN COCTaB
MaKPOKOMITOHEHTOB — XAOPHUADI, CyAbJATBI U B MEHb-
el cTerneHu HUTPAThL. [ToaToMy BaskHO 3HATDh BAMSHUE
MaTPHI[bI QHAAU3UPYEMOTO 0ObeKTa Ha XapakTep copo-
IJUM MUKPOI'PAMMOBBIX KOAMYECTB CBUHIIA.

Hamu nsygaaoch BAUSIHIE XAOPHAQ HATPHSI, HUTPaTa
HaTpus, CyAbdpara HaTpusi. MeTOAMKA OIpeAeAeHHS pac-
IIpeAeAeHHs CBUHITA ObIAA TAKas 5Ke, YTO U BO BCEX IIPO-
BEACHHBIX paHee 9KCIIePUMeHTaX. Pe3yAbTaTsl HCCAAO-
BaHIS IOKA3aAH, YTO XAOPHA HATPHUS M HUTPATa HATPHs
IPAKTHYECKU He BAMSIOT Ha COPOIIMIO CBUHIJA AO KOH-
teHTpanuu 7,5 Mr/MA. AAst cyabdaTa HATPHSCHIDKEHNE
CTeIeH! COpOIMU KOOaAbTa HAOAIOAQETCSI yIKe IIPH KOH-
neHTpanusix 4,5 Mr/ma. Takoe moBepeHre MOXKXET ObITH
00'bsICHEHO BO3MOXXHOCTDIO 00Pa30BaHisI MFOHOM CBUHIA
B CpeAe CyAb(paTOB AaHUOHHBIX CYAbPATHBIX KOMITAEKCOB.

Takum 06pa3oM, CHIDKeHHE IpeAeAa OOHAPYKEHISI AO-
CTHTaeTcsi COpOIIMOHHBIM KOHIEHTPHPOBAHHUEM OIPeAe-
ASIEMOTO METAAAA U3 OTHOCHTEABHO HOABIIOro 06beMa pac-
TBOpa B $pase copbeHTa. B OTAMYUIE OT 9KCTPAKIJIOHHOTO
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KOHILIEHTPHPOBAHISI, COPOLIMOHHbIE METOABI HE TPEOYIOT
HCIIOAb30BAHUS OPraHMIECKUX PACTBOPHUTEALH, 2 IOTOMY
0e30macHbI AAsT 3A0pOBbst. CaMu COpOEHTHI HETOKCHIHBI
Y XOPOIIIO OTAEASIFOTCS OT PacTBOpa QUABTPOBAHKEM, UTO
AeAaeT aHaAU3 6oAee IKCIIPECCHBIM.

PaspaboTaHHbIe HAMH METOAUKY COPOLIMOHHO-$OTO-
MeTPHUYECKOTO OITPEAEACHHS B BOAAX CBUHIIA (II) mo qyB-
CTBHUTEABHOCTH OTBEYAIOT TPeOOBAHMSIM CAHUTAPHOTO
KOHTPOASI INTbEBbIX BOA U MOTYT OBITh IIPHMEHEHbI K
Pa3AMYHBIM 00BEKTaM, COAEPYKALIUM CBUHEIL
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OOLime peLueHns BONPOCOB COCTaBa 3alLUT U aBTOMaTUKU
reHepupyloLmX YCTAaHOBOK B CETSIX C pacnpenesieHHon reHepauuen

Annoranus: B crarbe mpoBeaeHo 0606111 HIe OIIBITA IIPOEKTUPOBAHMS U IKCIIAYATAIJMH SAEKTPOIHEPreTUIeCKUX
YCTaHOBOK B PaCIIPEAEAUTEABHBIX CeTSX. PacCMOTpeHbI OCHOBHBIE CXeMBI IIOAKAIOUEHHS M TPOAHAAM3HPOBAH COCTaB
3alUT AQHHBIX YCTAaHOBOK.

KaroueBble CAOBa: MaAasi SHEpPreTHKa, pacIpeAeAeHHas TeHepallys, TeHepUpPYIolas yCTaHOBKA, HHBEPTOp, TO-
KOBasl OTCEYKA, MAKCMMAAbHAs TOKOBAs 3allUTA.

Maaas sHepreTHKa — HaIpaBAeHHe dHEPTeTHKH, B aaexTposHeprerrke K MaAbIM dAEKTPOCTAHIIUAM
CBSI3aHHOE C IIOAyYeHHEeM He3aBUCHMBIX OT LIEHTPAaAU-  IPUHATO OTHOCHTb dAEKTPOCTAHIIMHM MOITHOCTBIO AO
30BaHHbBIX CeTel TelAa U dAekTpuyecTBa. XapakTepHoir SO MBT. ¢ ycTaHOBKaMU €AMHHUYHOM MOIJHOCTBIO AO
4epTOH YCTAHOBOK B MAAOM 9HepreTHKe SBASIOTCS KOM- 25 MBT. B aT0#1 cBA3M MOXHO BBIAGAHTD CACAYIOIIHE
TNAKTHbIE Pa3MepPbl FTeHePATOPHBIX GAOKOB M, KaK IPaBUu-  MOAKAAcchl [ 1]:

A0, MOOUABHOCTD KOHCTPYKIFHIL. e MHKPO 9AKTPOCTAHIIMH MOITHOCTBIO A0 100 kBT;
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e MUHH 3AeKTPOCTaHIIMU MOMHOCTHIO OT 100 kBT.
A0 1 MBrt,;

e MaAble 9A€KTPOCTAHIIMH MOIHOCTbIO > 1 MBT.

Hapsiay ¢ TepMHHOM «<MaAasi 9HEpPreTHKa> IpHMe-
HSAIOTCS NOHATHUS «AOKAAbHASl 9HEPreTHKa>», «pacIpe-
AeAeHHas d9HEePTeTHKa>», «aBTOHOMHAsI 9HEpreTHKa» U
«pacrpeaeseHHas reHepanus aHeprum>. Ilocaepnee
MOHATHE OIpeAeAseT, KaK MMPOM3BOACTBO SHEPIUu Ha
YPOBHe paclpeAeAUTeAbHOM CeTH MAHM Ha CTOPOHe I10-
TpebuTeAs], BKAIOUEHHOTO B 3Ty CETb.

CyMMupyst MHEHHUS 9KCIIEPTOB MAAYIO S9HEPTeTUKY
MOYKHO OTIPEAEAUTH TaK [1]:

1) «Maaas 9HEPreTHKA>» OOBIMHO BKAIOYAET B ceOst
AOKaAbHbIE, T. €. PACIIOAOXKEHHbIE B HEIIOCPEACTBEeHHOM
OAM3OCTH OT OTPeOUTEAS, FeHEPHUPYIOLIHe YCTAHOBKH.
I'AaBHBIN pU3HAK MPUHAAAEKHOCTH YCTAHOBOK MaAOM
(aBTOHOMHOTA, pacnpeAeAeHHoﬁ) 9HepreTHKe — He3aBU-
CHMOCTb OT PallOHHbBIX 9HEPTOKOMITIAHUH, SBASIONIMXCS
MOHOTIOAMCTaMH Ha pBIHKe.

2) EAMHMYHAS MOIJHOCTD YCTaHOBKH Ha 00ObeKTe
MaAOM 9HepreTUKH He rmpesbimaer 25 MBT., AAs koTeAb-
Hb1x — 20 I'kaa/4gac. ITpu 5TOM Ha OAHOM 00'BEKTE MOKET
OBITb YCTAaHOBAEHO HECKOABKO YCTAaHOBOK M CyMMapHast
MOIIJHOCTD MOKET ObITh 3HAYUTEABHOM.

3) 3axasumkamu CTPOHTEABCTBA OOBEKTOB MAAOW
9HEePTeTUKH BBICTYIIAIOT, KaK IIPABHAO, IIPEATIPUATHS
Pa3HBIX OTPacAeil 9KOHOMUKH, OIOAKETHBIE OpraHHU-
3aIlMH, pa3sAMYHbIe AAMUHHCTPATUBHbIE 00pa30OBaHMA
(o6aacTu, ropoaa).

anIHLMI'IVIaJ'IbHaFl cxema

b. A
®.B CeTb -

4) Tenepupyromue xommanuu (PAO EDQC, TTK,
OTK, He3aBHCHMble FeHePHPYIONIUe KOMIAHHH) TaK-
e CTPOSIT 0ObeKThI MAAOH 9HEPTeTHKH, HO HX YHCAO
He BEAUKO.

I'AaBHOIT 0COOEHHOCTBIO, OTAHYAIOLIE! FeHEPATOPOB
C MHKPOTYPOHHAME OT OOBIYHBIX TEIAOBBIX JAEKTPO-
CTAHLIMM U ONIPEAEASIONIEeN YCTOMIMBOCTD I€HEPATOPa,
SIBASIETCSL TO, YTO ra30Basi TYPOHHA MMeeT 3HAYUTEAb-
HO MEHBIINH MOMEHT MHEpIIUH, YeM IIapoBasi, I03TO-
My MeXaHHJecKasl ITOCTOSIHHAas MHEepPIUH TreHeparopa
U TypOUHbI OKAa3bIBAETCSI MEHbIIIE, YeM Y AaHAAOTHYHBIX
TypOOreHepaToOpoB C IMAPOBOM TYPOHUHOM, IPUMEPHO
B 1,5-2 paza. CaepOBaTeABHO, HApyIIEHHE YCTOMYUBOCTH
IIPOUCXOAUT IIPU MeHblIeM Bo3MyuieHnn. OcobeHHO-
CTBEO MUKPOTYPOUHHBIX YCTAHOBOK SIBASIETCSI CKOPOCTD
BpameHust Typ6uust 45000-96000 06/mus. ITpu aTom,
MEXAY TypOHHOIL 1 FeHEPaTOPOM OTCYTCTBYET PEAyK-
TOP, CHIDKArOIHit 060poTs A0 3000 06/MuH. [eneparop
HEIIOCPeACTBEHHO COeAUHEH C TYpOUHOM U BBIAAET Ha-
NpsDKeHHe TIePEeMeHHOTO TOKA YaCTOTOH B COTHH IepIl.
OTO HampspKeHHe BBIIPSMASIETCS M 3aTeM C IIOMOIIbIO
HHBepTOpa IpeobpasyeTcs B HAIPsDKEHKe TPOMBIIIACH-
uott vacrorst SO I, 400 B.

AAs pelieHuUs: BOIIPOCa O COCTaBe 3alIUT PacCcMo-
TPHUM OCHOBHBIE CXEMBI TOAKAIOUEHHS TeHepUPYIOIIHX
YCTaHOBOK B PacIIPEACAUTEABHOM CeTH: CXeMa IIOAKATO-
JeHHs reHepUpYIollell yCTAHOBKH CO BCTAaBKOM MOCTO-
auHOTO TOKa (puc. 1) U «KAaccHueckas» CxeMma TOA-
katoyenus (puc. 2).

PyHKUMOHanNbLHasa cxema

BcTaBka U, f TeHepupytoLLas

. C

BcraBka
MOCTOSIHHOTO TOKa

[eHepupytowasn
ycTaHoBKa

NMOCTOAHHOIO TOKa
A

yCTaHoBKa

> Cucrtema
ynpaeneHus

A

Puc. 1. l'eHepupytowlasa yctaHOBKa CO BCTABKOM NMOCTOSIHHOIO TOKA: NPUHUUNVanbHas U GyHKUMOHaIbHasi CXEMbI

[MpyvHUMIManLHas cxema

b. A

OyHKUMOHaNbHaA cxema

. B
$.C o TypbuHa

- PepykTtop — —»CeTb

["eHepaTOp

leHepupytoLas
yCTaHOBKa

Puc. 2. «<Knaccnyeckasa» reHepunpytoLlad ycCtaHoBKa: NpnHUumnnuaibHaa n beHKLI,MOHaJ'IbHaﬂ CXEeMbl
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B xauecTBe renepupyomen yCTaHOBKH, TOAKAIOUEH-
HOJ1 ITO cXeMe pHC. 1 MOXKeT BBICTYIIaTh KaK ra30TypOuH-
Hasl, Ta30IOPIIHeBas, Fa30AU3eAbHasl, AU3eAb-TeHepaTop-
Hasl yCTAHOBKA, TaK M YCTAHOBKM COAHEYHOM U BEeTPSHOM
9HEPreTHKH U AD.

Caeayromasi MOAEAD, TaK Ha3bIBaeMasl «KAACCHYe-
CKasi» CXeMa IIOAKAIOYEHHS TeHepupyIolel yCTaHOBKH,
IIpeACTaBA€HA Ha puc. 2.

B xauecTBe renepupyomen yCTaHOBKH, TOAKAIOUEH-
HOJ1 [10 CXeMe PHUC. 2 MOXKET BBICTYIIATh ra30TypOUHHasI,
ra3oIopIIHeBas, FA30AU3eAbHas, AU3eAb-TeHepaTOpHas
YCTaHOBKA.

PaccMoTpuM 3amuTy reHepupyomei yCTaHOBKH, I10-
Ka3aHHOM Ha puc. 1.

HNuBepTrop mMeeT 3aIUTBI OT Ieperpesa, nepe-
IPY3KH U aBapUH 10 BHIXOAHOMY HAIIPsDKEHHIO, a TaKXKe
aBTOMaTHYeCKOe TOBTOPHOE BKAIOUEHHe (AIIB).

3awuma om nepezpesa. Ilpu Harpese paasuaropa
oxaaxpeHus cabire 70 °C 3amuTa cpabaTsiBaeT Ha CUT-
Haa. [Tpu Harpese cBpiure 80 °C 3amura cpabarsiBaeT Ha
OTKAIOYEeHHe. ABTOMaTH4eCKOe BKAIOUeHHe HHBepTopa
IIPOMCXOAUT TP CHIDKEHUH TeMIIePaTyphl.

3awuma om nepezpysku. ITpu nmpeBplmeHnn BHIXOA-
HBIM TOKOM HOMMHAABHOTIO 3Ha4eHUA U A0 1,21~ 3amuTa
cpabaTbiBaeT Ha CBeTOBOM curHaA. I[Ipu 3HadeHUH BbI-
XOAHOTO TOKa oT 1,2 IHOM Ao 1,4 IHOM 3aiuTa cpabarsiBaer
Ha CBETOBOM CUTHAA M 3ByKOBOM CUT'HAA M HHBEPTOP OT-
KAIOYaeTcs ¢ Bhiaepkkoi Bpemenu 20 cek. ITpu sHauenun
BBIXOAHOTO TOKa oT 1,4 IHOM A0 1,6 IHOM 3amuTa cpabarsl-
BaeT Ha 3BYKOBOM CHUTHAA U MHBEPTOP OTKAIOYAETCA C
BbIAEpKKOM BpeMeHH S cek. IIpu 3HaueHNM BRIXOAHOTO
Toka cppimre 1,61 3amura cpabarbIBaeT Ha CBETOBOM U
3BYKOBOM CUTHAA, 1 UHBEPTOP OTKAIOYAETCS C BBIACPXK-
KO BpeMeHH 2 CeK.

3awuma om asapuu no evixodHomy Hanpsucenuro. Ilpu
OTCYTCTBHHU BHIXOAHOTO HAIPsDKEHUs B TedeHHe BpeMeHU
6oAee 7 MCeK. HHBEPTOP OTKAIOYAETCSI OT HATPy3KH, IIPU
9TOM TaK)Ke CpabaThIBaeT CBeTOBOM curHaA. IIpu Boccra-
HOBAEHUH BBIXOAHOTO HaIIpsDKEHUS MHHBEPTOP aBTOMATH-
YeCKH IMIOAKAIOYAeTCs K Harpyske yepes 10 cex.

Asmomamuueckoe nosmoproe sxarovenue (AIIB).
ITocae oTKAIOUEHHS 3aUTOM OT Meperpy3kH 3amycKa-
eTcsl aBTOMaTU4ecKoe MoBTopHOe BkatodeHue (ATIB)
U CITyCTs BBIACPXKKY BpeMeHM 10 cek. MHBepTOp aBTO-
MaTH4ecKu BKAlodaeTcs. Ecan neperpyska He ycTpaHu-
AACh, TO TIOCA€ TPEThero MOBTOPHOIO BKAIOYEHHUS MH-
BepTOp OTKAIYaeTcs Ha 1 yac, 3atem AIIB BHOBD ero
BKAO4aeT. [Ipy HaAudIMH TeperpysKu mpoLecc paboTsl
3amuTsl 1 ATIB 6yAeT MHOTOKPaTHO MMOBTOPSITHCS C I1e-
pHOAMYHOCTHIO 149ac.

Aas MoprUKaAIMK HHBEPTOPA CO BCTPOEHHBIM aB-
TOMATHYECKIM OANIIAcOM IIPU A0OOM OTKAIOUEHHUHU UH-
BepTOpa Harpys3Ka IepeKAI0YaeTCs Ha CeTh IIePeMEeHHOTo
Toka 220 B. ITpu aToM Bpems mepekAIoYeHHs COCTaBAsIeT
He 6oaee 20 Mcexk.

3ammura reneparopa (puc. 1) coaepxut caeayro-
muit cocTas [2]: Toxosas otceuka (TO), MakcuMaabHAS
toxoBas 3amura (MT3), 3amuTa OT MUHUMAABHOTO Ha-
IpsDKEHU.

Toxosas omceuka. 3aIUTy HEOOXOAMMO CTaBUTD Ha-
IPaBAEHHYIO, PEarupyIoulyio Ha TOKH, IPOTeKAaIoIye B
TOM MAM MHOM HaIIpaBACHUH.

Maxkcumarvras mokosas 3awuma. 3amuTy Heob6Xo-
AHMO OTCTPAUBaTh OT AOITYCTUMOIO pabovero Toka Ka-
6east. Tak Kak 9TO TeOpeTHIECKHUIT pabOYHIl TOK, C yIETOM
BCeX BO3MOXKHBIX IIepPCIIeKTHB, IePEerpy30K u Ip., KOTO-
PbIii MOXKeT IpoTeKarh 1o AuHuU. [Ipu Takom moaxope
3allIUTy He IPUAETCS IIePeCUYUTHIBATh U IIepecMaTPUBATh.
Hcxoas u3 aTOTO, MU AOCTATOYHOM YyBCTBUTEABHOCTHU
3amura 6yAeT HaAeXKHA, OAHAKO, ECAM YYBCTBUTEABHOCTb
He YAOBAETBOPSIET TPeOOBAHMUSM, TO AOITYCTHMO IIPHU-
HATb MaKCUMAABHBIA PaCYETHBIN TOK.

3awuma munumarvnozo nanpsxenus. Ilpu pabore
IIAPAaAAEABHO C CHCTeMOM YCTaHOBKA AOAKHA OTKAIO-
YaThCs 3aITUTON MUHMMAABHOTO HampspkeHus npu K3
VAM MCYE3HOBEHUH HAIIPSDKEHUS CO CTOPOHBI 9HEPTo-
cucremsl. HampsbkeHne cpabarbiBaHUSI MPHHAMAETCS
nopsipka 70 % UHOM. Bripepskka BpeMeHM 3alIMTHI Ha OT-
KkaroueHHe ycra"asaubaercsa 0,5-1,5 cek.

Kpome Toro, Heo6xoAMMa yCTaHOBKA AOTHYECKO 3a-
st muH (A3IL). TIpu KOpOTKOM 3aMbIKAHHH HA OTXOAS-
meM QHAepe ITyCKAIOTCS 3aIUThI (CpabaThIBAIOT TOKOBbIE
peae) Ha 3TOM PHAEpE U Ha TUTAIONIHMX SAeMEHTaX CEKIIHH
(BBOA TPaHCPOPMATOpPA HAU CEKIIUOHHBII BHIKAIOYATEAD ).
ITpu K3 Ha orxopsmem puaepe 1o paxTy Irycka ero samu-
ThI OAOKHPYETCSI OTKAIOUEHHe [IUTAOIIHIX 2AeMEHTOB 0e3
BoIpepskkH BpeMeHH. I Tpu K3 Ha munax pacnipesycrpoit-
CTBa 3alIUThI OTXOAAIIUX PUAEPOB He ITyCKAIOTCS, ¥ IIPU
ITyCKe 3aIJUThI MMTAIOIIEro dAeMeHTa pa3penlaercs ee pa-
60Ta 6e3 BBIAEPXKKH BPEMEHH Ha OTKAIOYEHHe.

BaxxHO MOMHUTB, YTO reHepUpYIOLIMe YCTAHOBKU C
peobpasOBaTeABHbIMHI YCTPONCTBAMU He SIBASIIOTCSI HC-
tournkamu IAC, a IBASIOTCSA HCTOYHUKAMHE TOKa [ 3 |, mo-
3TOMY He 3aBUCHUMO OT BHEIIHErO CONIPOTUBAEHUS BHIAAIOT
B CETh TOABKO CBOI HOMHHAABHBIH TOK (1am 1,1 + 1,2 IHOM).

3aIuUTh U 9AEKTPOABTOMATHKA AAS <KAACCHYECKO-
ro> reneparopa [2] (puc. 2):

« AuddepeHnMarbHAS 3AIUTA C AGHCTBHEM Ha OT-
KAIOYEHHE BBIKAIOYATeASI TeHePATOPa, FallleHue MOAS CTa-
TOpPA U OCTAHOB TYpPOHHBI;
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e 3amMTa OT OAHO(A3HBIX 3aMbIKAaHUH HA 3€MAIO B
06MOTKe CTaTOpa Ha OTKAIOYEHHE BHIKAIOYATEAs TeHepa-
TOpA, TallleHue ITOASI CTATOPA U OCTAHOB TYPOHHbI;

e 3aIMTa OT ABOMHBIX 3aMbIKAaHHI HA 3€MAIO, OAHO
U3 KOTOPBIX BO3HHKAO B 0OMOTKE CTaTOpa, a BIOpoe —
BO BHEIIHE! CeTH Ha OTKAIOUEHHE BhIKAIOYATeAs] TeHepa-
TOpA, TallleHue ITOASI CTATOPA U OCTAHOB TYPOHHbI;

« MT3 ¢ KoMOMHUPOBAHHBIM ITyCKOM HAIIPSDKEHHS
C He3aBHCHMOM XapaKTePUCTUKOM 1 AByMs BbIACPIKKaAMU
BpPEMEeHH, C ACHICTBUEM C IIEPBOH BHIAEPXKKOM BpEMEHH Ha
OTKAIOUEHHE CEeKIIMOHHOT'O BHIKAIOUATEeAS], CO BTOPOM —
Ha OTKAIOYEHHe reHepaTopa;

 CHIHAAM3ALUSI CHMMETPHYHOMN IIeperpysKku 06-
MOTKH CTaTopa (c BBIAEPIKKOM BpeMeHH) ;

e CHUTHAAM3AIMS 3aMBIKAaHUH Ha 3€MAIO, BHIITOAHEH-
Hasl Ha IPMHITHMIIE U3MepeHMs HalpsDKeHHs HyAeBOH I10-
CAEAOBATEABHOCTH B 0OMOTKE Pa30MKHYTOIO TPEYTOAb-
HUKA TpaHCPOpMaTOpa HAIPsDKEHUS FeHepaTopa;

e 3aIHUTa OT OOPATHON MOUIHOCTH (an nepexoae
reHepaTopa B PeXXHM IAEKTPOABUIATeASl B CAyYae OAHO-
BaabHOH I'TY) ¢ AefiCTBUEM Ha OTKAIOUEHHUE BHIKAIOUA-
TeAsl TeHepaTopa;

« 3alllUTa OT IIOTePU BO3OYKAECHHS C ACHICTBUEM Ha
OTKAIOUEHHE BBIKAIOUATeAS] FeHepaTopa;

e Ta30Bas 3alljUTa (r[pn HAAMYUH TPAaHCPOPMATOPOB
MEXAY FeHepaTOpPOM U COOpHBIMU IIMHAMH) C AeHCTBHEM
Ha OTKAIOYEHHUe TeHepaTopa, ralleHHe MOAS CTaTopa U
OCTaHOB TYpOUHB;

« Ha CAy4all OTCYTCTBMSA HANpsDKEHMS B 9HEPTOCH-
cTeMe AAS ITyCKa IeHepaTopa (SAeKTPOCTaHLII/II/I) AOAXKEH
IIPeAYCMATPUBATHCS AOTIOAHUTEABHBII BBOA Ha IIUHbI COO-
CTBEHHBIX HY>KA OT CTOPOHHETO HCTOYHHUKA (Au3ean rene-
paTopa) C YCTPOMCTBOM aBTOMAaTH4ECKOTO BBOAA Pe3epBa
(ABP) Me>KAY OCHOBHBIM H AOIIOAHUTEABHBIM BBOAOM;

+ YCTPOMCTBO pe3epBHPOBaHMS OTKA30B BbIKAIOYA-
Teas YPOB c apelicTBHeM Ha OTKAIOYEHHE BBIKAIOYATEAS
reHeparopa (uAM BBIKAIOUATEAS TpaHc$opMaTopa co CTO-
poust BH);

* CHCTEMA aBTOMATUYECKOTO YIIPABAEHHS Ty POHHbI;

« cucrema Bo3byxaenus (APB), kak mpaBuao, ipo-
MOPLIMOHAABHOTO THIIA, CTPEMAMACS IOAAEPKUBATD
MIOCTOSIHHOE HamNpsbKeHHe Ha BBIBOAAX TeHeparopa.
Cucrema APB reneparopa mpu mopKAIOUeHUH HOMH-
HAaAbBHOM Harpy3Kku He AOAKHA AOITYCKaTh CHIDKEHHE
HampspkeHus 6oaee yeM Ha 20 % OT HOMHHAABHOTO B
TeyeHHe 2 ceK. AOITycKaeTCs CHU)KeHUe HallpsDKeHNUs B
npeaeAax 40 % OT HOMHHAABHOTO HANPsDKEHUS TYp6o-
rerepaTopa B Tedenue 0,1 cek.;

+ YCTPOMCTBAa CHHXPOHHU3AIMU Ha BhIKAIOYATEAE Te-
HepaTopa;

« 3amuTa MO CHUKeHUIO YacToThl (f<) oTKArOUaeT
reHepaTop OT dHEPrOCUCTEMbI C BHIAEPKKOM BpeMeHU
0,1 cex. ¢ ycraBko# 1o 4actoTe pasHoi 49,5 I'r.;

« 3amuTA TIO MOBbIIeHHI0 YacToThI (f>) oTKAIOUA-
eT reHepaTop OT 9HEPrOCHUCTEMBbI C BHIACPIKKOI BpeMeH!
0,1 cex. c ycraBko# 1o 9acroTe paBHoit 50,5 I11.

Ilpu mpoeKTHMpOBAaHMM MAABIX IACKTPOCTAHIIUMI
HEeOOXOAUMO IIPEAYCMOTPETh YCTAHOBKY AGAHTEABHOM
aBTOMATHUKH, KaK AOTIOAHMTEABHOTO CPeACTBA 3aIUThI
HOTPeOUTEAs] OT ABAPHUIHBIX IIPOLIECCOB B 9HEPTOCH-
creMe. JTa aBTOMAaTHKA IIPH TSDKEABIX aBapUsX B 9Hep-
rocHcCTeMe OTKAIOYaeT AMHMU HMAU TPAHCPOPMATOPBI,
KOTOPBIMU [IOTPEOUTEAD U IUTAIOLIAS IO CTAHIIMS CBSI-
3aHbI C 9HEPrOCUCTEMOM, COXPaHsA TeM CaMbIM IIUTaHKe
HOTpebUTeAst OT ITOM dAaeKTpocTaHuu. Ecan aaexrpo-
CTaHIUS He PaCCYMTAHA Ha IOKPBITHE BCeH Harpy3KH IO-
TpeOUTeAs], TO OAHOBPEMEHHO C AeACHHEeM OTKAIOYAEeTCSI
COOTBETCTBYIOIIAsl YACTh HAIPY3KH, COAepKaIas HaH-
MeHee OTBETCTBEHHBIE JAEKTPOIpUEMHUKH. Tpebye-
Masl CTPYKTYypa U TapaMeTpPbl ACAUTEAbHOM aBTOMATHKH
OTIPeAEASIOTCS IIPU PacyeTax dIAeKTPOMeXaHHYEeCKUX U
9AEKTPOMArHUTHBIX IIePEeXOAHBIX ITPOLIECCOB C YYeTOM
ra3oTypOUHHBIX T€HEPATOPOB, AEKTPUIECKHIX CETeH,
9AEKTPOIIPHEMHHKOB U Ap.

B 3aKArOYeHHH BBIAGAHM CACAYIOINHE PeKOMEeH-
AAQI[HH:

« IIpoexT 3amuTH HHBEPTOPA AOAKEH YYUTHIBATDH
MTOCA@ACTBUS, K KOTOPbIM MOXKET ITPUBECTH Ta UAU UHAS
HeHCIIPaBHOCTh. UTOOBI He IIpephIBATh TEXHOAOTHYECKHUI
IPOLjeCC, HHOTAQ HEOOXOAMMO CHUBHUTD YPOBEHb 3aIHThI
AASI BCIOMOTATEeAbHBIX yCTPONCTB, HAIpUMep IpH Iepe-
Ipy3Kax MOKHO IIPEAYCMOTPETb He OTKAIOYEeHHE, A AMIIIb
MOAAYy IPeAYTIPEAUTEABHOTO CUrHaAa. Baknpie Bcomo-
raTeAbHbIe YCTPOMCTBA HY>KHO pe3epBUpPOBATh.

« BeAnunHbI ycTaBOK MMEIOT peKOMEHAATEAbHBIM
XapakTep, U Ha CTAAUH NPOEKTHUPOBAHUSA U B YCAOBHAX
9KCIIAyaTaLliH AOAXKHBI OBITh CKOPPEKTHPOBAHBI, C y4e-
TOM QYHKIIMOHAABHBIX OCOOEHHOCTEH YCTPOVCTB 3aBO-
AOB-U3rOTOBUTEAEH H TEXHOAOTHYECKOTO Ipoliecca.

« Ha sAexTpocCTaHIMAX MaAOi SHEPIeTUKHU TIPeA-
YCMOTpEeTb YCTAaHOBKY ACAUTEABHOM aBTOMATHKA, KaK
AOTIOAHUTEABHOE CPEACTBO 3AIUTHI IOTPEOUTEAST OT
ABAapHIHBIX IIPOIIECCOB B 9HEPTOCUCTEME.

« OCHOBHasI KOHIIETILVS IPH ITOCTPOEHHH 3aITUThI X
ABTOMATHKU FeHePUPYIOIUX YCTAHOBOK PACIIPEAEAEHHOM
reHepalui — COOCTBEHHOE CIlaceHue Ipu aBapui. Pac-
CMaTPHUBATh MAAYIO SHEPTETHKY, B IIeAOM, KaK CPEACTBO
MTOAAEPYKKH YaCTOThI U BO3AATaTh Ha Hee yJacTHe B IPo-
THUBOABAPUIHBIX MEPONPUATUAX B 9HEPTOCHCTEME HEeAb-
3. OAHAKO B HAaCTOsIee BpeMs CYIIeCTBYIOT YCTaHOBKU
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crIocobHbIe Yy4JaCTBOBAaTbh B PEIr'yAUPOBAaHHHN AKTUBHOU U COBpPEMEHHDIE MOAEAN BETPOYCTAHOBOK (HaHPI/IMeP, BE-

€aKTUBHOMN MOITHOCTH, YaCTOTBI U HAMPSDKEHUSI — 3TO TPOYCTAaHOBKH KOMIIAaHMH £ENnercon).
’ E
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