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BUoIorus
BIOLOGY

YK 612821.6:613.2

JLA. HpocxypﬁKOBal, J.B. Cyp)I(I/IKOBz, M.A. MyKameBa3, E.C. J1106yLm<1/1Ha1

! Hosoxysueyxuii uncmumym (punuan) @IEOY BIIO «Kemeposckuii 2ocydapemeennbiii
ynugepcumemy, Hosoxkysneyx, Poccus;
Hayuno-uccnedosamenbexuti uHCmumym KoMnaeKCHbIX npofiem 2uzueHbl
u npogheccuonanvhvix 3a60nesanuti, Hosoxysneyx, Poccus,
*Kapazanouncruii 2ocydapemsennviii ynusepcumem um. E.A. Bykemosa, Kazaxcman
(E-mail: lora-al@yandex.ru)

Biusinue pe@ieKCMBHOCTH HA NMUILIEBOE NOBEICHUE

B craree npencraBineHsl cCOOCTBEHHBIE Pe3yNbTAaThl UCCIIEA0BAHMI MO MUIIEBOMY ITOBEACHHIO U pedIekcuB-
HOCTH cpenu ciaymareneit «l1Ikombl 310poBbs» MOCPECTBOM pa3pabOTaHHON M BHEPEHHOH KOPPEKIIMOHHO-
pa3BHBaroNIel POrpaMMBI, B pe3yJbTaTe Yero yBEIHYMIOCh YHCIIO MAIMCHTOB C BEICOKAM YPOBHEM Pa3BH-
THSI KOMIIOHEHTOB Pe(IEKCUBHOCTH, YTO MOBBICHIIO YHCIIO NMAIUEHTOB C PalMOHAIGHBIM THIIOM ITHIIEBOTO
noBefeHuss Ha 46,7 %. YCTaHOBIICHO, 4TO KOPPEKLHOHHO-pa3BUBaIONIas mporpamma «PedieKcuBHOCTb
OKa3bIBACT IOJIOXKUTEIBHOE BO3/ICHCTBIE HA YPOBEHb BBIPAKEHHOCTH PE(IICKCHBHBIX CBOWCTB IICHXMKH U €€
KOMIIOHEHTOB (BOJIEBYIO COCTABIISIIOLIYIO KOHTPOJIS TIOBE/ICHHS ), YTO, B CBOIO O4epe/lb, HE TOJIBKO OMOIaeT
YeJIOBeKy IUIAHMPOBATh CBOE MHUTAHHE, HO W PEATM30BBIBAThH 3aIIAHUPOBAHHOE, H30eras CpPbIBOB M HEyzau.
3T0 MO3BOJIIET PalMOHATIM3UPOBATH CBOE IHINEBOE MOBEJICHUE, CAMOCTOSTENILHO €ro KOHTPOIMPOBATH 3a
CYeT HCIOJIB30BAHUS YIPAKHEHUH MPOrpaMMBI, 9TO 00ECHeYrBaeT UTUTEIBHBINA TOJITOCPOUHBIH dQdeKT B
TIOJIJIep>)KaHNH HOPMAIIBHOM Macchl Tena. [lokasaHa 3(pQeKTHBHOCTh COBMECTHOM AESATENFHOCTH IICHXO0JIOTa U
JIMETOJIOTa JJISL MOJTy4YEHHs JIOJITOCPOYHOTO pe3yibTaTa IIPH IPYIIIOBOM HPOQIIAKTHIECKOM KOHCYIBTHUPO-
BaHUH.

Knrouesvie cnosa: nuiieBoe noseneHue, pedieKCUBHOCTb, KOPPEKIIMOHHO-PAa3BUBAOIIAs IPOrpamMMma, SHep-
TeTUYECKUi OanaHc, FTeHeTHYEeCKU (GaKTop, cCaMOPEryIIsIisL.

[MummeBsle cTepeoTuIsl, onpeaeistomue nuiiesoe moseacaue (I111), sBisgr0TCS OAHOM U3 TPYIHOCTEH, C
KOTOPBIMH CTAJIKMBAETCA MAIMEHT IIPH JKEIaHUN U3MEHUTH cBoe nuTanue [1]. B cBsa3u ¢ atum m3yuenwne I111
M €ro MCHUXOKOPPEKIIUA B HACTOSIIEE BPeMsS — JIOCTaTOUHO 3(PPEKTUBHBINA CIIOCO0, CIIOCOOCTBYIOIIMI 3a-
KperuieHnto paronanpHoro tuna I[1I1 Ha Gonee muTenpHBIN cpok [2]. Mexay TeM peanusanus 3TOT0 CIo-
cofa B TIPaKTHYECKOM 3JIPABOOXpAHEHUM 3aTpylHeHa BBUIY jAeduiura B mrTare amMOyJIaTOPHO-
MOJUKIMHUYECKUX OTJICTIEHUNA TICHXO0JIOTOB WM TIcUX0oTeparneBToB. B HacTosiiee Bpems B PO mupoko pac-
MPOCTPaHEHO TepaneBTHUeckoe o0yueHue HaceneHus B «lllkomax 310poBbs», 4TO CIOCOOCTBYET POPMHPO-
BaHUIO parpoHanbHoro Tumna [I1 y manuenTta. OmHako OONBITMHCTBO NMAIMEHTOB ¢ HapymeHueM [, ucrbi-
TBIBAs KEJAHUE U3MEHUTH PEXKUM IHTAHHS, HA0Op €KETHEBHO UCIIONB3YEMbIX TIPOJYKTOB H UX KOJIUYECTBO,
TaK M HE MOTYT 3TOTO CJejaTh, TaK KaK CTOMKHUE MUIICBBIC MTPUBBIYKH YK€ 3aKPCIINCh B TUHAMHUYECKUI
crepeotutl [3]. MexIly TeM H3BECTHO, YTO MOBEJICHUE YEIOBEKAa BO MHOTOM 3aBHCHT OT €0 IICHXOJIOTHYE-
CKHUX CBOWMCTB Ju4YHOCTH, a III1 u sHepreTHueckuil OajlaHC PEryIHUPYIOTCS KOMILJICKCOM IOBEACHYCCKHUX,
HEHPO3HIOKPUHHBIX U TEHETUYCCKUX (HAaKTOPOB [4].

B ncuxonmornvecknx MexaHuW3Max peryJsIsiiH MOBEIACHHUS YEIOBEKa OJHO W3 TIaBCHCTBYIOIIMX IOJIO-
JKeHHI 3aHuMaeT peduiekcus [5, 6]. buarogaps pedieKCHH OCYIIECTBISAIOTCS OCO3HAHHME, COMOCTABICHHE
WCXOIHOTO COCTOSIHHS (WM HE MPHUBOIIIMIMX K YCIEXy NEHCTBHIA) C KelaeMbIM IPOIECCOM; BBIPabOTKa
OKOHYATEJILHOTO PEIICHUS U MEPeX0]] K UCTIOTHHUTEIBHBIM JIeHCcTBUAM. COrJlacHO 3TOMY B Cily4yae Heo0Xo-
JUMOCTH Y€JIOBEKOM BHOCHUTCS KOPPEKIIHS B IPUMEHSEMbIC CITIOCOOBI PETYJISIUK cBoero moBeaeHus [7]. Ta-
KUM 00pa3oM, pedIieKcusi MO3BOJSIET HE TOJBKO CIPOTHO3UPOBATh, KIIPOUIPATH» BO3MOXKHBIC BapHaHTHI U
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Pe3yABTAThl PETYIISIIUN COCTOSHUM B T€X WM UHBIX 0OCTOSATENBCTBAX M CHTYalUsIX, HO U MEPECTPOUTH CIIO-
’KMBIINECS CTEPEOTHUIIBI TTOBEICHHS, COXPAHATH 3TH M3MEHEHUS Ha MPOAOJDKUTENBHBII IIepro BpeMeHH [ 8,
9]. Pedurekcus, cBsi3aHHas C OCO3HAHUEM JIEHCTBUMN, TOCTYIIKOB U ITOBEICHUS, Y TI000TO YeIIOBEKA MOXKET HE
TOJIBKO TWHAMUYECKHA MEHSTHCS, HO M COXPAHATh 3TH W3MEHEHUS Ha 0oJiee MPOJOIKUTENBHBIN MIEPUO.T Bpe-
MEHHU. DTO 0OCTOSTENBCTBO CTAHOBHUTCSI OCOOCHHO BaYKHBIM HE TOJBKO IPH NMPOPHIAKTUIECKOM KOHCYIbTH-
POBaHMY HACEJICHUS 110 Pa3IMYHBIM acIeKTaM 3J0POBOTO 00pa3a )KU3HHU U NPO(MIAKTHKA XPOHUIECKUX He-
WHQEKIMOHHBIX 3a00J€BaHUil, HO U MPH OLEHKE AONrocpodHoro 3¢dekra takol paboTbl (0COOCHHO TpH
rpynmnoBoM o0yuenun B «Lllkomax 3m0poBbsi»). Kak monro B pesynbrare MOMyYEHHBIX 3HAHUN O MUTaHUU
MAalMeHT CMOXET HPHUICP)KUBATHCS PAlMOHATIBHOTO CTWIISA MHUTaHUA? B 3TOM KOHTEKCTe M3ydeHHE M CBOE-
BpEMEHHast KOPPEKLHs pehIeKCHBHBIX MEXaHI3MOB PETYIIALNH cOoCcTOsHUH (B yacTHOCTH [1IT) mo3BosaT ma-
LUEHTY PEMOJICIINPOBATh CBOE IMOBEACHHUE, 00pa3 )KU3HU U, CJIeI0BATEIIbHO, TUTAHHE.

OT0 0COOCHHO CTaHOBUTCS Ba)KHBIM NPH KOHCYJIBTHPOBAaHWHM HACENCHUS MO PA3IMYHBIM BOIPOCAM
Npo(UITaKTHKY XPOHUYECKHX, COLMAIBHO 3HAUYMMBIX 3a00JICBaHUM, MPU OIEHKE JOJITOcpodHOro sddexra
oOydenusi. B gocTynHo#l nuteparype HCCleOBaHHS O BIWSHUM Pe(IIEKCHBHOCTH KaK HHTETPATHBHOTO
cBoricTBa ncuxuku Ha [l yemoBeka oTCyTCTBYIOT. B CBsi3u ¢ 3TuM B maHHOW paboTe Oblla mocTaBieHa
eTTb — M3YYHUTh BIMSIHUE Pe()IIeKCHBHOCTH Ha MHIIEBOE MOBeIeHNe ciymareneil «[1Ikomsl 310poBbs».

Mamepuanst u Memoowl uccied08anus

UccnenoBanue cocrosio u3 2-x stanoB. Ha mepBom atame (2015 r.) mpoBogunock usyuenue III1 y
caymareneit «lIkossl 310poBbs», padoTaromiei Ha 0aze MBY3 OT «lleHTp MeAMIIMHCKOH MPO(QUIaAKTHKI
(r. HoBoky3HeIK). 3aHATHS MPOBOIWINCH B T€UCHHE Toda 1 pas B HEACNO, UK O0ydeHUus — 4 3aHATHS.
Beutn o6cnenosansr 60 ciymareneir B Bo3pacte ot 21 go 71 roga (myxunH — 13 %, xenmmna — 87 %),
KOTOPBIE C ITOMOIIBI0 METOAa CIydaifHOTO 0TOOpa pasielieHbl Ha OCHOBHYIO (A) U KoHTpobHYIO (B) Tpym-
nel. IIpoBepka ogHOPOIHOCTH AucIepcuil BBIOOPKH IPOBOAMIIACE METOAOM KPUTEPHEB PABEHCTBA JHCIIEp-
cuil JIuBHHA, a HOPMAJIBHOCTh pacmpezencHuss — ¢ nomousto kpurepus Hlanupo-Yunka. Msyuenue T1I1
MpoBeJeHO ¢ noMomplo ['ommanackoro ompocHuka DEBQ, amantupoannoro T.I'. Boznecenckoit [10].
N3zyuenue peduieKCUBHOCTH OCYILIECTBISUIOCH IPU [TOMOIIY OLIEHKU BOJIEBOM COCTABIIAIOIIEH KOHTPOJIS IO-
BeneHuss — onpocHuk «lllkama kouTponss 3a jgeiictBuem» (HAKEMP-90) 10.Kyns B amantanum
C.A. Illankuna [11-13]. Bonpockl onpocHUKa crpynnupoBaHsl B Tpy MKaibl: «KOHTposb 3a AeicTBUEM NpU
IaHupoBaHumy, «KoHTposib 3a necTBueM npu peann3auun» U «KOHTpoJib 3a JEUCTBUEM TIPU HEyJadyey,
3HA4YEHUs] KOTOPBIX IOACUYUTHIBAIOT IIyTEM HAUMUCJIEHHUs HUCCIIeAyeMoMy o 1 Oay 3a KaXkI10e COBIAJEHUE C
KIIIOYOM ¥ UTOTOBBIM CYMMHUPOBAHHEM MOJIY4YeHHBIX OamnoB. [Ipu 3Hauennn cymmsl 0—6 OaiioB pe3yibTaT
OLICHUBAIOT KaK HU3KHH yPOBEHb BBIPAKCHHOCTH PE(IICKCHH, BHIPAKAIONIIMICSA B HAIMYUH Y UCCIIETYEeMOTO
(eHOMEeHa anueHauyu — HapyLIIeHUs] CIOCOOHOCTH (OPMHUPOBATH PEIIPE3ECHTALIMN COOCTBEHHBIX OXKHIaHUH
W 3MOIMOHAJBHBIX HpearnouTeHui. O0muil 6at mo mkane, HaXOINICS B AUANa30He YHCIOBBIX 3HAYe-
HUM 7—12, OIICHUBAIOT KaK BHICOKHH YPOBEHb BBIPAYKEHHOCTH PE(ICKCHH, BBIPAXKAIOIIUICA B IPeoOIaganul
y HCCIIEyeMOro OpHEHTAIMU Ha JeHCTBUE, IPOSBIIAIOLIEECS B OCYLECTBICHUH PETyJIIUU UIEBOTO [0BE-
JeHus 0e3 BO3HUKAIOLINX NEPEeXUBAHUH, CIIOCOOHBIX NPENITCTBOBATh PeaIn3alluy UIIEBOr0 IOBEIECHU.

[Ipumensincs maker nporpamm SPSS Statistics, Bepcus 7. Bzaumocssizp onpenensinack K03 QUIHMEHTOM
koppensuuu Ciimpmena u Tay Kenmamna.

Ha BTopom stane (2016 r.) pazpaboTana W BHeIpeHa B TpyIIe A KOPPEKIIMOHHO-Pa3BUBAIOIIAS TIPO-
rpamma «PeduekcuBHOCTE» (00beMoM 24 4vaca, 6 3aHATHUI MPOAOILKHUTEILHOCTHIO 4 Yaca), BKIIOYArOLIast
YIpPaXXHEHHUs C HMCIIOJIb30BAHUEM 3JIEMEHTOB MCUXOApPaMBbl, IICUXOCHHTE3a, CUMBOJAPAMBl, aHATUTHUECKOU
Tepanuy, HeHPOIMHIBUCTHYECKOTO porpaMMupoBanus. OrieHka ee 3 GpEeKTHBHOCTH MTPOBOANIACH METOIOM
CPaBHEHUS CPEIHMX 3HAUEHUH MOKa3aTeneil no t-kputeputo CTbIOJIEHTA.

Peszynomamer uccredosanus u ux obcysxcoenue

Nzyuenue 1111 y manuenToB nokazano Hanuuue Becex TumoB III1. Tak, skcrepHansHbiil Tun I1I1 BcTpe-
qancs y 21,6 % cmymateneit (tabum. 1). {1 5TUX manneHToB XapakTepHa 3HauuTenbHas 3apucumMoctsb [1I1 ot
BHEITHHUX (DAaKTOPOB, MO3ITOMY BO3HUKACT P/ CIOKHOCTEH KOHTpousis cooctBenHoro [1I1 B curyamusx co-
0J1a3Ha ¥ IOTEPH KOHTPOJIS TIpH mpruéMe nmumty B komranuu [ 13]. OMormorennstit Tum T111 6611 pacmipoctpa-
HeH y 35,0 % marmuentoB. J{ns ciymareneii ¢ npeoOmaganuem nanHoro tumna [I1 xapakTtepHa CKIIOHHOCTD K
MPUMEHEHUIO N30BITOYHOIO KOJIMYECTBA MHUINY B KAYECTBE CIIOCO0a COBJIAJAHMSI CO CTPECCOM, KOTJa KOJH-
YEeCTBO NMPUHUMACMOM IHIIM U CUTYAINH e MpruéMa 4eJIOBeKOM 0co3HaroTcs ciabo [14]. Haunmensiiee pac-
MPOCTPaHEHHUE CPEN CIyIIaTeNeil MoMTyduIi OrPaHUIUTENbHBIN U KoMirynbcuBHBIA Tob! [111: 8.3 u 6,6 %
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CJIy4aeB COOTBETCTBEHHO. /{11 MAIlMEHTOB C OrpaHUYMTENbHEIM THIIOM 111 orpaHudeHust panuoHa B 0ObI-
NEHHOH KU3HU CUUTAIOTCS ISl HUX HEeBO3MOXKHBIMH. [laruenTs! ¢ kommynscuBHBIM THIOM 111 mpuaMMatoT
nuiy 6osee OBICTPO, YeM OOBIYHO, YTO MPUBOJIUT K YACTHIM MepeeaHusIM, Ha (JOHE Yero MOXKET BO3HHUK-
HYTb HEJOBOJIECTBO COOOM, JIETPECCUBHOE COCTOSTHAE WITM YYBCTBO BUHBI 32 Tiepeenanue [15].

Tabnuma 1

PaCl'l])OCTpaHeHﬂe THUNOB MUIIEBOI0 NOBEACHUA Y NAIITUCHTOB

I'pynna A I'pynna b Bcero

THII MHIIEBOrO MOBEICHUS a0c. % e, % a6c. %
PanmonanpabIi 9 30,0 8 26,6 17 28,4
DKCTepHaIbHBIN 7 233 6 20,0 13 21,7
OMOIMOTeHHBIN 10 333 11 36,7 21 35,0
OrpaHu4uTeNbHBIH 2 6,7 3 10,0 5 8,3
KommynbcruBHbIH 2 6,7 2 6,7 4 6,6
Hroro 30 100 30 100 60 100

UccnenoBanne pedaexcuBHOCTH KypcaHToB «L1Ikobl 310pOBBS» OCYLIECTBISIOCH HA OCHOBE H3yue-
HUS TPEX OCHOBHBIX KOMIIOHEHTOB BOJIEBOI COCTABISIONIEH KOHTPOJS MOBEACHUSA: KOHTPOIb 32 JeHCTBHEM
npu manuposanuu (KJ(1)), koHnTpons 3a aeiictBueM npu peanuzaunu (KI(p)) u KoHTposb 3a neiicTBueM
npu Heyaade (K (1)), KOTopble MO3BOJSIOT WM NPEMATCTBYIOT OCYLIECTBIATH PETYIISALUIO MUIEBOTO MTOBE-
neHusi. Ecnu npu opueHTanyy Ha IEHCTBUE YENTOBEK IMOCTOSHHO «BBITAIKUBACTCS» B AEATENBHOCTD, TO MPH
OpHEHTAIlNA Ha COCTOSIHME BO3HHMKAET HETOJHOIEHHAs MHTEHIUS, KOTOpas IMOCTOSHHO BOCIIPOW3BOIUTCH,
HO HE MOXKET BOIUIOTUTHCA B AeiicTBue. Ha ocHoBanuu storo 0. Kynb BeienseT ABa THIa BOJIEBOM perys-
[IMU: CAMOKOHTPOJIb M CAMOPETYJISIHIO. B OT/IMYIE OT CAaMOKOHTPOJS CaMOPETYJIISIIHSI XapaKTepu3yeTcs He-
MIPOM3BOJIHHBIM BHUMaHUEM K IIeJIeBOMY 00bekTy. To ecTs ympaBieHHe IeHCTBHEM, B OCHOBE KOTOPOTO Jie-
JKUT MOJIHOLIEHHOE HAMEPEHHE, HE HYKIAeTCs B MIOCTOSSHHOM CO3HATeNbHOM KoHTpode [16]. IIpu sToM mpe-
MSITCTBUS, BOSHUKAIOIINE B IIPOLIECCe ACATEILHOCTH, BICKYT 32 CO0O0M HEMPOU3BOIBLHOE MOBBIILICHUE YCHUIIUT
CcyObeKTa JIIISl TOCTYDKCHHUS TICTTH.

B pesynprare ycraHoBI€HO, YTO OONBIIMHCTBO cirymatened (56,7 %) UMeroT cpeqHuil YpoBEeHb KOH-
TPOJs 3a JICUCTBUEM NPU HEyAaue W 0e3 OBJIAJCHHS JOMOJHUTEIEHBIMH TICUXOJIOTUYECKUMHI HABBIKAMU HE
Bcerja OyayT CIOCOOHBI MONHOCThIO M3MEHUTH cBoe I1I1, T.e. HE CMOTYT BBIITONHATH JaHHBIC JHETOJIOrOM
pexkoMeHmaruu (tadm. 2). Cpenauii ypoBEeHb KOHTPOJISI 3a ICHCTBHEM TIPU PEATTU3alMH XapaKTepeH s
48,3 % caymaTeneu, T.€. UX KEJIaHUE PAllMOHAIBHO MUTAThCS HE BCEr/Ia MOXET BOILUIOTUTHCS B ACHCTBHE,
a cBOICTBeHHBII MM HepanuoHanbHbI Tun 111 Oyner noMmuHupoBaTh B 00pase xu3Hu. Jlums 45 % xypcaH-
TOB MMEJH BBICOKHH YPOBEHb KOHTPOJIS 3a ACWCTBHEM IIPH TUIAHWPOBAHWHU. VIMEHHO 3TH MalleHTHl CMOTYT
npu ooyuennu B «llIkoje 370pOBbsS» M MOCIE HErO CaMOCTOSITENILHO JOOMBATHCS TIOJIOKUTEIBHBIX U3MEHE-
Huii B cBoeM [1I1 3a cuer mranupoBaHus oOpasa KU3HU.

Tabnuma 2

Pe3yabTaThl HCCIeq0BAHUS Pe3yJIbTHPYIONIEH XapaKTePUCTHKH PedIeKCHBHOCTH —
CaMOKOHTPOJIsI y AIHEHTOB

KoMmnoneHnTtst v I'pynna A I'pynna b Bcero
pedekcuBHOCTH DOBEHb aobc. % aobc. % aobc. %
Bricokuii 12 40,0 15 50,0 27 45,0
[TnanupoBanue Cpeanuii 14 46,7 12 40,0 26 43,4
Huzkwmit 4 13,3 3 10,0 7 11,6
Bricokuii 12 40,0 8 26,6 20 33,4
Peamuzanus Cpeanuii 14 46,7 15 50,0 29 48,3
Huzkuit 4 13,3 7 23,4 11 18,3
Bricokuii 7 23,4 11 36,7 18 30,0
Heynaua Cpeanuii 20 66,6 14 46,6 34 56,7
Huzkuit 3 10,0 5 16,7 8 13,3

N3yueHne NCUXUYECKOTO CBOMCTBA JTMYHOCTH «PE(ICKCUBHOCTEY» MMOKA3aJI0, YTO JIUIIb IIECTast 4acTh
(15,3 %) marnueHToB UMEIOT BBHICOKHI YPOBEHB IIAHHUPOBAHMS, PEAU3allNd U HU3KAN YpOBEHb HEyad, T.€.
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CaMOCTOSITEIIbHO, TIOCJE TMOBBIMICHHUS WX YPOBHS KOMIICTEHTHOCTH B BOIIPOCaX PAIlMOHAIBHOTO MHUTAHUS,
criocoOHbI KoHTpOHpoBath cBoe 1111, a 84,7 % cmymarensm TpeGyroTcs crucTeMaTndecKkasi ICHXOKOPPEKIIH-
OHHAs TIOMOIITh 1 KOHCYJIBTHpPOBaHue [5].

YCcTaHOBIEHO, YUTO YEM JIYYIE Pa3BUTO NICHXUYECKOE CBOWCTBO KOHTPOJIMPOBATH JCHCTBHS MPH TNIAHU-
pPOBaHMH, pealm3alfy 33a[lyMaHHOTO W TMPEXyNpeXIeHUH HEynad, TeM MEHee MPOIOIKUTENBHBIN MEePHOA
TpeOyeTcs Ui MCUXOTePaNeBTHUECKON M JUETOJIOTHYECKOW MOMOIIM YeJIOBEKY C IIENIBI0 JOJITOCPOYHOTO
COXpaHeHUs MpUoOpeTeHHOro UM panuoHansHoro tuna [I1. DT1o mokaskiBaeT akT ydactus pedIeKCUBHO-
CTH B CaMOCTOsTeNIbHOM BoJeBoi peryisnuu [1I1. BrisBnena cinabas oTpuiiatenbHas CBsI3b MEXKAY YPOBHEM
pedIIeKCUBHBIX CBOWCTB ICUXUKHM HMHIWBUAA M 3MoloreHHbM Tumom IIIT (r=-0,28, p <0,05) u akcrep-
HabHBIM THIIOM [1IT ( =-0,24, p <0,003), cpeaHss oTpHIaTeNbHAS CBSI3b PEPIICKCUBHOCTH C OTPaHUYHU-
teapHbIM TuTIoM [1I1 (7 =—0,58, p < 0,005) u ¢ kommynscuBHBIM THIIOM 111 ( =-0,55, p < 0,005). dannbrit
(hakT JeMOHCTPUPYET, YTO Pa3BUTHE PEIIEKCUBHOCTH Y CIyIIaTeNlei TO3BOJIHUT parroHann3uposars ux [111
Takum o0pa3oM, pa3BHBas U TPEHUPYS peQIIEKCUBHBIC CBOHCTBA ICUXUKH, BO3MOXKHO ONTHMH3UPOBATH U
koppektupoBats [1I1 yenosexa.

Ha cnenyromem 3tare mamueHTh TPYMINBl A OOYYHINCH YIPaXXHEHHUSIM Ha Pa3BUTHE YMEHUS UJICHTH-
¢duHMpoBaTh COOCTBEHHOE MCHUXOJIOTMUYECKOE COCTOSIHUE U U3MEHSITh HETaTUBHBIC YCTAHOBKHU MPH CAMOBOC-
MPUSTAN Ha (JOPMUPOBAHUE TICXOJIOTHIECKONH TOTOBHOCTH K U3MEHEHHIO TIOBEICHHSI TIOCPEICTBOM KOPPEK-
1MUY TIPEJCTABIICHUH O ce0e U IEHHOCTHO-MOTHBAIIMOHHOW Ccephl, Ha OOyYCHHE TEXHUKAM IOCTPOCHUS
MPOTHO32a U TUIAHUPOBAHHS KUZHEHHOTO My TH.

ITociie mpoBedcHHS KOPPEKIMOHHO-pa3BHBAMOIEH mIporpammbl «PediiekCHBHOCTEY Yy chyliaresncit
TpyNIbl A TIOTyYeHa MTOJIOKUTEIbHAS TUHAMIKA KaK B YPOBHE Pa3BUTHS UX PE(PICKCUBHBIX CBOMCTB IICHXH-
KU, Tak U B u3MeHeHuu ux I1I1. YBeauumnoch KOJUYECTBO CIyIIaTeNe ¢ BBICOKUM YPOBHEM TUIAHUPOBAHUS
cBoeii xu3Hu (Ha 20 %) (Tadm. 3).

Taonuma 3
JunamMuka pe3yIbTHPYIOIIEH XapaKTePUCTHKU Pe(IEeKCHBHOCTH — CAMOKOHTPOJIAA Y MAIIHEHTOB

KomnoneHnTst VpoBeHb I'pymma A I'pynna b BCETO
pedIeKCUBHOCTH aoc. % abc. % abc. %
Buicoxuii 110 12 40,0 15 50,0 27 45,0
nocie 18 60,0 16 53,3 34 56,6
o pi(s] 14 46,7 12 40,0 26 43,3
Tnatiposariie Cpemunit | e 12 40,0 11 36,7 23 384
To— 10 4 13,3 3 10,0 7 11,6
nocie 0 0 3 10,0 3 5,0
Bicoxuii 110 12 40,0 8 26,6 20 33,3
nocie 19 63,3 9 30,0 28 46,7
Peanmsams Cpemmii 10 14 46,7 15 50,0 29 48,3
nocie 10 33,3 16 53,3 26 43,3
To— 10 4 13,3 7 23,3 11 18,3
rociie 1 33 5 16,6 6 10,0
Buicoxuii 110 7 233 11 36,7 18 31,3
nocie 3 10,0 10 33,4 13 21,7
Heyzaua Cpemmii 10 20 66,7 14 46,7 34 56,7
nocie 16 53,3 15 50,0 31 51,7
To— 10 3 10 5 16,7 8 13,3
nocie 11 36,7 5 16,6 16 27,7
Htoro 30 100 30 100 60 100

COOTBETCTBEHHO, YMEHBIINIOCH KOJIMYECTBO ciylaTenei ¢ Hu3kuM (Ha 13,3 %) u cpexnum (Ha 6,7 %)
YPOBHEM KOHTPOJISI AEHCTBUI 3a MIIaHUpPOBaHHEM NMUTaHHA. CTaTHCTUYECKH 3HAYMMO BO3POCIIO YHUCIO CIIYy-
niaresiell ¢ BBICOKUM YPOBHEM KOHTPOJIS 3@ JEHCTBHEM pealiu3alliy KIIOUEBBIX JIEMEHTOB HaMEpeHUs pa-
OUOHANIBHO nuTathes (Ha 23,3 %). [Ipu 5TOM 4HCI0 PEeCOHACHTOB C HU3KUM U CPEJHUM YPOBHEM pean3a-
LMY HAMEUEHHOTO noBeaeHus: cHu3miock Ha 10,0 % u 13,4 % cooTBETCTBEHHO. AHAJIOTHYHAS CUTYalUs pe-
TUCTPUPOBANIACH U IIPU U3YYEHUHU AMHAMHMKH TPETHEro IIoKa3aress pe(aeKCUBHOCTU — KOHTPOJb 3a AEHCT-
BUEM IIpU Heynaude. BhIpocio 4mMcio pecrnoHIEHTOB, CIIOCOOHBIX aHAJIM3UPOBATh NPOLLIbIE HEYJAud WIIH,
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Ha00O0pOT, HEONPaBAAHHKIC JICHCTBYS IPU OXKUAaHUU ycriexa (Ha 26,7 %). KomudecTBo peClIOHICHTOB C BbI-
COKHM ypOBHEM HEyAauHBIX AeWcTBUi cHU3miIoch Ha 13,3 %. B rpynme b cratuctuyecku JOCTOBEPHBIX W3-
MEHEHHUH ypOBHS peIeKCUBHOCTH 10 MCCIIEAYEeMbIM TIOKA3aTENSIM BBIABICHO HE OBLIO.

Takum 00pa3oM, ypoBeHb PeICKCHBHOCTH B TpyIie A MOBBICHICS B CPAaBHCHHU C YPOBHEM pediek-
cuBHOCTU B Tpymme b. 3MeHenne pedieKCHBHOCTH Y MAMEHTOB TPYIIBI A TPUBENO K TOJOKUTEIHHBIM
m3menenusM B ux III1. Tak, na 46,7 % yBenTMUMUIIOCH YMCIIO MAMEHTOB ¢ pannoHanbHBIM THIIOM [II1. ITpn
ATOM CTATUCTHYECKH 3HAYUMO CHU3WIOCH KOJUYECTBO CIIyIIATeNel ¢ 3KkcTepHanbHbIM (Ha 13,3 %), orpanu-
yutenbHeIM (Ha 3,3 %), smouuoreHHsM (26,7 %) n kommynscuBHbIM (Ha 3,3 %) tumowm III1. B rpynne b
CTaTUCTUYECKH NOCTOBepHBIX m3MeHeHui B 1111 kypcaHTOB He onpezeneHo (Tadi. 4).

Tabnuuma 4

OneHka BJIMSIHASA YIIPAKHEHNH KOPPeKIHOHHO-PAa3BUBAIOLIEH NMPOrPaMMBbI
HA KOMIIOHEHTHI ped1eKCHBHOCTH NAIIIEHTOB

CpaBHHBaeMbIe 3HAUCHHUS CraTucTuueckas
I'pymiisl HaUeHTOB N 3HaYCHUE KPUTEPHUS

rmokasareJse (1o/mocie) 3HAYUMOCTH (D)

[TnanupoBanue -2,340 0,026376

I'pynma A Peanmm3arus —2,249 0,032294

Heynaua 2,626 0,013664

[TnanupoBanue 2,041 0,060407

I'pynma b Peanmm3arus 0,006 0,973666

Heynaua 1,005 0,325582

3aknouernue

YcTaHOBIEHO, YTO KOPPEKIIMOHHO-Pa3BUBAOINAs IporpaMma «PedIeKCHBHOCTEY OKa3bIBACT MOJIOKH-
TeJIbHOE BO3/CHCTBIE HA YPOBEHD BHIPAKEHHOCTH PEe(IEKCUBHBIX CBOWCTB IICUXUKH M €€ KOMITIOHEHTOB (BO-
JIEBYIO COCTABJISIFOIIYIO KOHTPOJISI TOBEIEHUS ), YTO, B CBOIO OUEPE/lb, HE TOIHKO ITIOMOTAeT YEIOBEKY TUIaHU-
pOBaTh CBOE MUTAHKE, HO M PEATBHO €T0 Pealn30BhIBATh B XKU3HB, U30eras CPHIBOB U HEyJad. DTO TO3BOJIS-
eT panuoHau3upoBaTh cBoe 111 1 B ganpHeiieM caMoCTOSTENFHO €r0 KOHTPOIMPOBATH 33 CUET HCIIONIb30-
BaHUsI YIPAKHEHUH MPOTPAMMBI, YTO 00ECICUNBACT JUTUTECIBHBIN TONTOCPOUHBIH dPGEKT B MOIEPKAHUT
HOPMaJIbHOM MaccChl TeJia U, COOTBETCTBEHHO, COCTOSIHUSI 3JJ0POBbs. BKiIIoUeHne aHanu3a nCuxoaI0ruiecKoro
cBoiicTBa (pepIICKCUBHOCTh) MAIIMEHTOB M CBOEBPEMEHHAST KOPPEKIIUS €ro KOMIIOHEHTOB P MPOBEICHUHN
TPYIIOBOTO MPOPHUIAKTHYECKOr0 KOHCYIbTUpOBaHus HaceneHus B «llIkomax 310poBbs» MO3BONSIOT TIOBBI-
CUTh JOJTOCPOYHYIO IPPEKTUBHOCT UX JCSITEILHOCTH, CHIDKAsS BEPOSITHOCTH «CPBIBOBY» M PUCK BO3BpaTa K
MPEeKHEMY, HEPAITMOHAIBHOMY THITY MIUTaHUs, HA0OPY MacChl Tela U, KaK CJICJCTBHE, YXYIIICHUIO COCTOS-
Hus 310poBbs. KoHduukra uHTepecoB HeT. EcTh cooTBercTBHe mpuHLUNAM 3TUKH. [larueHTsl «IKobI
3II0POBbsD» TOCEIIAIOT €€ OeCIuIaTHO, Mo COOCTBEHHON HMHUIMaTHBe. MMH mojmucanbl WHGOPMAIMOHHBIE
CoTJIacusl Ha MPOBEJCHUE UCCIICJOBAHUS TI0 OIICHKE X MUINEBOTO MOBEACHUS, pe(hICKCUBHOCTH, 00YUYCHUE
0 KOPPEKLIMOHHO-pa3BUBaOMIei nporpamme «PedieKCHBHOCTBY, YTO OOCYKACHO Ha MPOW3BOJICTBEHHOM
COBEI[AaHUH COTPYIHUKOB KadeApsl THUTHEHBI, SMHUAEMHOJIOTHH W 3J0pOBOTO oOpasza xu3HW Dunmana
ObI'OY 10 «PMAHIIO» M3 P® (ip. Ne 9 ot 21.10.2016 r.). B uccnegoBanuu 0TCyTCTBYET BHEIPEHUE
HMHBA3UBHBIX METOJ0B, METUKAMEHTO3HOI'O JICUCHHUS TALIUCHTOB.
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JLA. TIpockypsikoBa, /[.B. Cypxukos, M.A. Mykamesa, E.C. JIroOymkuHa

TamaxkTany TopTiOiHe pedIeKCUAJIBIKTBIH dcepi

Maxkanana «/leHcaymbIK cakTay MEKTEOIHIH» THIHIAYMIBUIAPEI apacklHAa TaMakKTaHy TopTiOl MeH peduiekcus
OoMbIHIIA 3epTTEyIepAiH HOTIKETIepi YCHIHBUIBI, JaMBIFaH J>KOHE EHTI3UITeH TY3eTy MKOHE IaMBITy
GarapraMachl apKbUIBI PeIeKCHSIIBIK KOMIIOHEHTTEPAIH 1aMy JeHreill Koraphl HallHeHTTepAIH CaHbIHBIH
YIFAlOBIHA OKEJIIT COKTBIPIBI, OyJI HayKacTapAblH caHbH 46,7 %-ra apTThIpAbl. «PedueKchsubik» Ty3eTyal
JaMbITy OarqapiiamMachl IICHXHKAHBIH JKOHE OHBIH KOMIIOHEHTTEPiHIH (MiHE3-KYJIBIKTBI OaKbpUIaybIH epiKTi
KOMIOHEHTI) peQUICKCUSUTBIK KACHETTepiHIH [eHreiliHe OH oCepiH THUTi3eTiHAIr aHBIKTanAbl, Oy, ©3
Ke3eriHje, ajgamMra TEK TaMaKTaHyZAbl jKOClapiiay FaHa €MeC, OHbI )KY3ere achlpyra, YCTaMCBI3ZBIK IEH
coTci3mikke ko 6epmeyre OarbiTTaiinsl. by Tamakrany TopTiOiH perteyre, OarmapiaMaHbIH KaTTHIFYIapbiH
KOJIIaHy apKbUIBl ©3iHi3#i Oakplmayra MYMKIHmIK Oepni, Oy KaJIBINTHI JieHE CAJMAarblH CaKTayFa y3ak
YakpITTBI ocep eTemi. IlcMxoior meH JUETONOTTHIH OIpJIEeCKeH JKYMBICHIHBIH THIMIUIIT TONTBIK
IpoUITAKTHKAIBIK KeHee Oepy/e y3akMep3iMIl HOTIDKE ally YIIiH KaKeT eKSHMIT] ToIeaeH .

Kinm ces3dep: TamakTaHy TopTiOi, pe(IeKCHIIBIK, TY3eTy-JaMBITy OaraapiaMachl, SHEPIeTHKAIBIK OalaHC,
TeHEeTUKAJBIK (haKTop, ©31H-031 peTTey.

L.A. Proskuryakova, D.V. Surzhikov, M.A. Mukasheva, E.S. Lyubushkina

The influence of reflexivity on feeding behavior

The article presents the results of research on food behavior and reflexivity among the students of the School
of Health, through the developed and implemented correction and development program, which resulted in an
increase in the number of patients with a high level of development of the components of reflexivity, which
increased the number of patients with a rational type of eating behavior at 46.7 %. It is established that the
corrective-developing program «Reflexivity» has a positive effect on the level of expressiveness of the reflec-
tive properties of the psyche and its components (the volitional component of behavioral control), which in
turn helps a person not only plan his meals, but also realizes it, avoiding failures and failures. This allows you
to rationalize your eating behavior, to control it yourself by using the exercises of the program, which pro-
vides a long-term effect in maintaining normal body weight. The effectiveness of the joint activity of a psy-
chologist and a nutritionist has been proved for obtaining a long-term result in group preventive counseling.

Keywords: food behavior, reflexivity, corrective-developing program, energy balance, genetic factor, self-
regulation.
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Comparative morphological analysis
of raw material of Scabiosa isetensis and S. ochroleuca

Results of the morphological analysis of Scabiosa ochroleuca and Scabiosa isetensis raw materials are given
in article. The following diagnostic signs of raw materials of both species are marked out: for a stalk —
extent of branching and structure of a surface, extent of omission, color of stalks; for leaves — a form and the
size of a sheet plate, section degree, degree of expressiveness of the main vein, color and omission; for
inflorescences — a form and the size of an inflorescence; for leaflets of a wrapper — a form, color and
degree of an omission; for a flower — a form and the size of a flower, color of a nimbus, length of a spathe
and degree of omission.

Keywords: Scabiosa ochroleuca, Scabiosa isetensis, raw material, morphology, herbs, diagnostic sign.

Studying of new herbs and their introduction in pharmaceutical and medical practice is an important
applied task of development of the industry of Kazakhstan [1-3].

The Flora of Kazakhstan contains 5500 plant species or so [4, 5], from which about 115 species are
used as herbs. Although in folk medicine are used more then 1000 species [6].

Species of Dipsacaceae family have practical interest as the sources of medical preparation with antiox-
idant, hepato-protective, antipyretic aactivity; against illnesses of a bladder, kidneys and urinary tract, as a
part of difficult prescriptions at heart troubles, a sepsis, at stomach diseases, a gastroenteritis,
gastroenterocolites, pneumonia; an angina, a diarrhea, a pulmonary tuberculosis, respiratory infections, liver
diseases, hepatitis, pneumonia [7—10].

In Kazakhstan there are big raw material resources of Scabiosa isetensis L. and S. ochroleuca L. For
preparation of pharmacopiean article for these species it is nessesary to study morphological structure of both
plants and find the diagnostic signs for future identification of whole and crushed raw materials.

The purpose of the present researching is comparative study of morphological structure of aboveground
organs of Scabiosa ochroleuca and S.isetensis and definion of macroscope signs of raw materials.

Methodology

Object of a research were aboveground parts (leaves, stalks and flowers) of Scabiosa isetensis and
S. ochroleuca. Raw material was collected in 2™ decade of August, 2017 in phenological stage — flowering,
in the territory of the Buyratau Mountains (Osakarov rayon of Karaganda region).

Raw material was collected by cutting by heitgh of 7-10 cm from soil’s surface. Gathered raw materials
were dried in closed room protected from sunshine insolation and at temperature 25 °C during 3—5 days. Dry-
ing raw material was packed in paper container.

Samples of drying raw materials of Scabiosa isetensis and S.ochroleuca were analyzed according to
standard methods of the morphological analysis [11, 12] using a binocular magnifying glass with increasing
2x14 and 4x14. On samples of plants analyzed a form and a structure of stalks, leaves, sepals and nimbuses
of a flower. In case of the description of diagnostic signs paid attention to structure of a surface, availability
of stalks, extent of omission and availability of trichomes.

Micropreparations were photographed by camera Sony Cyber Short DSC-WX60, figures were carried
out in Paint program, version 10.5.

Results and discussion

The morphological analysis of two species of Scabiosa has shown that plants have the characteristic
signs distinguishing plants among themselves. Species in nature of the Central Kazakhstan occupy different
ecological niches. So, Scabiosa ochroleuca grows on meadow thickets, meadow steppes, is dated for inter-
hills decreases and shrubby thickets. Scabiosa isetensis prefers drier and stony sites.
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Both species differ in a form of a stalk and a leaf, opushennost degree, color of separate elements

(Table 1).

Table 1

Comparative morphological characteristics of Scabiosa isetensis and S. ochroleuca

Diagnostic signs

Scabiosa isetensis L.

Scabiosa ochroleuca L.

1 2 3
Form of stalk The stalk is upright, on a cross cut roundish, The stalk is upright, on a cross cut roundish, from
not branching the middle — plentifully branching

Structure of
surface of stalk

Surface small — rough, not clear and curly and
hairy, in the top part with more dense omission
with impurity of rare and long hairs

The surface is naked, only in the most lower
part and under a head — curly and fluffy

Colour of stalk

Silvery-green

Green

Form of leaves

Stem leaves are sedentary, elliptic, plumose and
separate, final shares are linear or lanceolate;
3-10 mm long and 1,5 mm wide, often made
an incision. Radical leaves are 5-10 cm long,

on scapes of 1-2 cm long

Radical leaves are petiolar, elliptic, integral,
gear or lira-shaped — cutted; stem leaves are
lira-shaped — cutted or plumose-dissected on the
lanceolate, gear or plumose-dissected shares,
shares of average leaves in turn cut on lira
or lanceolate segments; 10—12 cm long
and 3-5 cm wide

Structure of
leaf’s surface

Leaves on both sides are pressed — hairy, the
main vein is poorly expressed

Colour of leaves

Leaves on both sides are short — hairy, the gladny
vein is well expressed from the lower party

Yellow-green, silvery-green

Light-green

Type of inflo-
rescence

16

Inflorescences are spherical,
1,5-2 cm in the diameter

Inflorescences are heady,
2-3 cm in the diameter

L R
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Comparative morphological analysis ...

Continuation of Table 1

1 2 3
Forms of leaf- | Leaflets of spathes are oblong and ovoid, up nar- | Leaflets of spathes are linear, pointed, green, is
lets of spathes | rowed, on length don't exceed an inflorescence longer than flowers, are very seldom equal to
them on length
Structure of Densely, almost felt trimmed Usually shortly — fluffy

surface of leaf-
lets of spathes

Colour of sur- Silvery-green Green
face of leaflets
of spathes
Form of cup In the top part are slit-foveolar, in lower are Lanceolate, above hairy, from top to bottom nar-
surface ridged, pressed-white-setaceous, filmy, 3-8 mm rowed, naked

long; sometimes at edges with the painted shares

Form of flower | Lateral flowers are 10—15 mm long, median are |Median flowers are 5—7 mm long, lateral are up to

6—8 mm long, wrappers are long, wide — funnel- | 10—12 mm wide; beam, wrappers are tightly fun-
shaped, sides are expressed poorly nel-shaped, 3—4 mm long, 8-faced

Structure of Outside densely — trimmed, on sides hairy Outside trimmed, on all length deep and chan-
flower surface neled; on sides hairy
Color of a Yellow-white or pinkish-white Pale-yellow
nimbus

Stalk on a cross cut is roundish at both species; at Scabiosa isetensis branches from the middle whereas
at Scabiosa ochroleuca — doesn't branch. A surface of the first species is small — rough, with the dense
bulged hairs; at the second species has a surface almost naked, places — curly and fluffy.

Leaves of Scabiosa isetensis are plumose and separate, whereas at Scabiosa ochroleuca are lira-shaped-
cutted or plumose-cutted. Degree an omision of a surface of a sheet plate of Scabiosa isetensis is higher, than
at Scabiosa ochroleuca. Color of the first species varies from flavovirent to silvery-green; at the second —
light-green.

The form of inflorescences varies from spherical at Scabiosa isetensis to heady and larger by the size —
at Scabiosa ochroleuca. Leaflets of wrappers of an inflorescence of Scabiosa isetensis are oblong and ovoid,
there is less than diameter of inflorescence; whereas at Scabiosa ochroleuca are linear and longer. Extent of
their omission at the first species is higher, than at the second species.

Flowers of Scabiosa isetensis are larger by the size of flowers of Scabiosa ochroleuca, more trimmed.
Color of a nimbus of a flower of the first species is yellow-white or pinkish-white, at the second is pale yellow.

Conclusion

Thus, the analysis of morphological indicators of elevated bodies of 2 species of Scabiosa has shown
some differences in a structure of vegetative and generative bodies.
The following diagnostic signs of raw materials of Scabiosa isetensis and S.ochroleuca are marked out:
— for a stalk — extent of branching and structure of a surface, extent of omission, color of stalks;
— for leaves — a form and the size of a sheet plate, section degree, degree of expressiveness of the main
vein, color and omission;
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— for inflorescences — a form and the size of an inflorescence;

— for leaflets of a wrapper — a form, color and degree of an omission;

— for a flower — a form and the size of a flower, color of a nimbus, length of a spathe and degree of
omission.
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M.A. Kynycosa, M.}O. Ummyparosa, P.A. A6aynnabexosa, 1.A. XKypasenb

Scabiosa isetensis xdue S. ochroleuca mukizarrapbiHa
MOP(}OJIOTHSIBIK CATBICTHIPMAJIBI TATAAY

Maxkanana Scabiosa ochroleuca xoue Scabiosa isetensis MHKi3aTTapblHa MOPQOJIOTHSUIBIK TalAay jKacay
HOTIDKeTIepl KenTipinai. Scabiosa isetensis xoue Scabiosa ochroleuca MWKi3aTTapbIHBIH AWATHOCTHUKAJBIK
Oenrinepi MbIHajai: cabarbl YUIIH — TapMakTaldy [IopeXeci MEH KYpbUIBIMBI, TYKTeHY OeTi, TYyci;
JKaIbIpaKTap YIIH — JKalbIpaK HBICAHBI MEH MeJIIepi, Tyci KoHe TANMILIKTHIH OediHy aeHreli, GemiHy
JIopexeci — KambIpak KyJTe, 0acThl MaMBIKTaHy; TYJIIIOFBIPHI YINiH — MIIIiHI MEH OJIIeMiH XKalbIPaKThIH
opayblll YIIiH (GopMacsl, TYCi koHE MaMBIKTaHy Jdpekeci; T'YJ YINiH — HBICAHBI MEH MeJIepi, Tyci MeH
JIOPEXKECi, TYJ YIIIH Y3bIHABFBI —TKIHIH OpayBIII )KOHE MaMBIKTaHy IPEeXKeci.

Kinm cesoep: Scabiosa ochroleuca, Scabiosa isetensis, eciMaik IIUKi3aTTapsl, MOPQOIIOTHs, TOPLTIK OCIMIIK,
JMarHOCTUKAJIBIK Oenriiepi.

M.A. XynycoBa, M.1O. Ummmyparosa, P.A. A6aynnabexosa, 1.A. XKypasenb

CpaBHuTeIBbHBII MOP(0JI0TrHYeCKUH aHAIN3
cbIpbs Scabiosa isetensis u S. ochroleuca

B craree npuBemeHB! pe3ynabTaThl MOP(OIOTHUECKOro aHanmm3a ChIpbsi Scabiosa ochroleuca n Scabiosa
isetensis. BeIIeneHsl cienyromue TMarHoCTHIeCKHe IIPH3HAKH CHIPbsl CKaOMO3bI HCETCKOH N cKaOno3b! Guies-
HO-)KENTOH: JUIs cTeOIs1 — CTEHEeHb BETBICHUS M CTPYKTYpa IIOBEPXHOCTH, CTCHCHb OITyNICHHS, I[BET 1oOe-
TOB; JUISl JIACTEB — (OpMa M pasMep JIMCTOBOI IIACTHUHKH, CTENICHb PACCEYCHHOCTH, CTENCHb BBIPAKEHHO-
CTH IJIABHOW JKWJIKHM, LIBET U OIYIICHHE; JUIS COLBETUH — (opMa M pasMep COLBETHUS; IS JMCTOYKOB 00-
BepTKH — (OpMa, LIBET U CTEIEHb OIYLIEHHOCTH; I LBeTKa — (opMa M pa3Mep LBETKA, LBET BEHYMKA,
JUTHHA 00EPTOUKH U CTETIEHb OIMYIIEHHOCTH.

Knioueswie cnosa: Scabiosa ochroleuca, Scabiosa isetensis, cpipbe, MOP(OIIOTHS, TEeKapCTBEHHBIE PAaCTCHUS,
JUAarHOCTUYECKUM IPU3HAK.
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Muxkpoo6mo0oru4ecKuii MOHUTOPHHT BO31YXa Y4eOHbIX MOMeIleHUuil —
OCHOBA NPOPHJIAKTHKH BO3AYIIHO-KANEJbHbIX HH(PEKUUN CPeAH yUaAIIMXCH

B cratbe paccmaTpuBaeTcsi COCTOSHHE MHUKPO(QIIOpPHI BO3Ayxa Y4eOHBIX MOMEIICHHH B cpeiHei obuie-
oOpa3oBaTeNIbHON IHIKOJIe-MHTepHaTe «Myparep», a Takke HccieqoBaHa 3((EeKTHBHOCTh yIbTpaduoie-
ToBOrO OakTepuuuaHoro peuupkysitopa «AEPEX constant» Ha Mukpodropy yueOHOH KOMHATEL YCTaHOB-
JICHO, YTO MHKpOQJIIOopa ydeOHbIX KOMHAT Hanboee arpecCuBHA B KOJMIESCTBEHHOM M KauyeCTBEHHOM OTHO-
mreHny 3uMoi. Tak, obmee MUKpOOHOE YMCIIO0, KOJMIECTBO CTAQHIOKOKKOB, TeMOJIUTHIECKUX CTPENITOKOK-
xoB (KOE/M’) B 1Ba 1 Gosee pa3 BbILIE 3UMOIT B CPABHEHHM C aHATOTHYHEIM TTOKA3aTENeM B JICTHHII TEPHOM
BpeMeHH. CyIeCTBEHHBIE OTINYHS B MOKA3aTeNsIX B 3aBUCHMOCTH OT TO4eK 3a00pa B yuyeOHBIX KOMHATaX He
YCTAaHOBNEHB — y OkHa 2467 KOE/M’, B cepenune yueGHoN xomuathl 2051 KOE/M® u Bosme asepn —
2250 KOE/M®, Bo3yx TIpH BCeX 3HAYCHHSX B PAa3iTHUHBIX TOYKAX 3a00pa OLEHUBAICSA KAK YMEPEHHO 3arpsi3-
HeHHbIH. Vcronp3oBanue ynpTpaduoneroBoro OakrepunumHoro pemupkyastopa «AEPEX constanty s
YIIy4IIeHHUs] MUKPOOHOJIOTHYECKHX TT0Ka3aTenell ydeOHOH KOMHATHI He Jajo OKHIaeMOi U peKIaMHupyeMoit
3¢ HEKTHBHOCTH.

Kniouesvie cnosa: Muxpoguiopa Bo3ayxa, IIKOJIBHBIE TOMENIEHHS, OakTepunuanbiil perupkysitop, AEPEX
constant, MUKpPOOUOJIOTHYECKUH MOHHUTOPHHT, CTA()MIOKOKKH, CTPENTOKOKKH, NMPO(QHIAKTUKA, BO3MYIIHO-
KarenbHble HHEKIUH.

Beeoenue

BozmymHas cpena sBnsSeTcs ONHUM M3 HanOOJIiee pacpOCTPAHEHHBIX (PaKTOPOB IMEpeayn BO3AYIITHO-
KaIleNbHBIX MHPEKIHHA, KaKk OaKTepUabHBIX, TaK M BUPYCHBIX [1]. OcTphle pecniupaTopHble BUPYCHBIC HH-
¢exuun (OPBU) oTHOCATCS K CaMbIM paclipoCTpaHEHHBIM 3a00JIeBaHUSAM, KOTOPBIE Ha MPOTSHKEHUH MHOTHX
JIET M0 YHCIY CIy4aeB MPEBOCXOAT BCe Npyrue MHQPEKIMOHHBIE 3a00JeBaHUA BMecTe B3gTble. COriacHO
TIpeACTaBICHHBIM JaHHBIM B Kazaxcrane exxeromno peructpupyetcs ot 600 Teic. o 1 it ciomydaes OPBU u
rpunmna. To ects OPBU u rpunmom B snuneMuyeckuil ce30H 3adoneBarot oT 3,5 % 10 10 % Hacenenus. [lo
JAaHHBIM TIpecc-Ciryk061 KoMuTeTa oxpaHsl 00IIECTBEHHOTO 310pOBbsl MHUHHCTEPCTBA 31ipaBooxpaneHms PK,
OCHOBHas J10Jis1 3a00JeBIIMX NPUXOAUTCS Ha neTei g0 14 ner u cocrasmsier 70 % ot obmeii 3aboneBae-
MocCTH [2].

Mukpoopranu3Mbl B BO3yX€ MOTYT HaXOAUTHCS TOJIBKO BPEMEHHO, TaK Kak B HEM OTCYTCTBYET HE0O-
XOJuMasi MuTaTeNbHas cpea.

MHOro4HCIeHHBIME HCCIECAOBAaHUAMHU MOKA3aHO, YTO BO3IYX HE SIBISICTCA CPEOOW Ui Pa3sMHOMKEHHS
MHUKPOOPTraHU3MOB, 3TO JUIIL (GaKTOp UX coxpaHeHHs U nepexaqn [3]. KauecTBo Bo3ayxa BHYTpU 3aMKHY-
TBIX MIPOCTPAHCTB OPTaHU30BAHHBIX KOJJIEKTUBOB, TAKUX KaK IIKOJBI, IETCKHE IONIKOJIBHBIC YUPEKICHHUS,
CTaJIo MPEMETOM pacTyIlel 03a00UEHHOCTH B HACTOSIIEE BPEMS, €CITH y4ecTh TOT (DaKT, YTO YUCHHKH Ipe-
OBIBAIOT B IIKOJIE OCHOBHYIO YaCTh aKTUBHOT'O BPEMEHH, OO 10 7—8 yacos [4].

OO01men3BeCcTHO, 9TO 0OJIE3HETBOPHBIE MUKPOOPTaHU3MEI BBIJICISIOTCS OOJBHBIME JIOIBMHU WITH OaKTe-
PUOHOCHUTENSIMH TPY Kalllle, YNXaHUH U Ja)Xe pasroBope. MHOTOYUCIEHHBIMU WCCIIEOBAHUSIMHU yCTaHOB-
JICHO, YTO ONMOPTYHUCTUUECKHUE MUKPOOPTaHU3MBI, TAKHE KaK CTA()UIOKOKKH, MOTYT COXPaHSTHCS B BO3IY-
xe 2-3 CyTOK, CTpenTOKOKKH — 3—4 yaca, TyOepKylie3Has manouka — 5—6 mecaueB. Bo30yaurenu Bupyc-
HBIX UH(EKINH MEeHee Pe3UCTEHTHBIE K (PakTopaM OKpYXKAroIeH cpelbl, OMTHAKO OHW OONaJal0T BHICOKON
KOHTarmo3HOCThIO [5].

CrpenToKoKKoBast HH(EKLHU 0CTaeTCsl B YUciie Hanbosee OCTPBIX MPoOieM 31paBOOXPaHEHHS BO BCEX
CTpaHax, 4TO OIMpPENesIeTCs IUPOKUM PACIpPOCTPAHEHHWEM CTPENTOKOKKOB TPYMIbI A W OrPOMHBIM COIIH-
ATbHO-9KOHOMHYECKUM yIIepOoM, HAHOCHMBIM JaHHOW maronorueid. CTpenTOKOKKOBas MHQEKIUS Mmopaxa-
€T B IIEPBYIO OUepeIb JCTEH U MOAPOCTKOB [6].
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CTpenToOKOKKOBBIE aHTUHBI B CTPYKTYPE OCTPBIX PECIUPATOPHBIX 3a00J€BaHU 3aHUMAIOT BTOPOE Me-
CTO TIoCJe rpumnma [7].

CrapuIoKOKKH U alib(Pa-reMOTUTHICCKHE CTPENTOKOKKH SIBJISIFOTCS CAHUTAPHO-TIOKA3aTeIbHBIMU MUK-
poOpraHu3MaMH BO3[yXa 3aKpBITHIX HMoMemleHud. OneHka 0akTeproJOorHiecKoi 00CEMEHEHHOCTH >KUIIBIX
MTOMEIIEHUH MTPOBOAUTCS MO O0IIEMY YHCTYy OaKTepHil M HAJTMYHIO TEMOJIUTHIECKUX CTPETITOKOKKOB M CTa-
drmokokkoB B 1 M°. Tak, UnCTHIH BO3AYX coaep uT He Gomee 2000 KyIbTUBHPYEMbIX MHKPOOPTAHH3MOB B
1 M’, pu HamMuMK remMonHTHYECKOH MUKpOdIops 10 10 B 1 M. YMepeHHO 3arps3HEHHbIH BO3IYX COxEp-
*uT B npegenax 2000—7000 Gaxtepuii B 1 M°, B TOM UKCiIe FeMOTHTHUECCKUX KOJOHHI MHKPOOPTAHH3MOB —
B mpenenax 11-120 B 1 M°, cunbHO 3arpsi3HeHHbIH Bo3ayx — 7000 Gaktepuii B 1 M, IPH KOIHYECTBE FEMO-
JUTHYECKUX KOIOHHiT 6oee 120 B 1 m” [8].

B psine HOPMATHUBHBEIX TOKYMEHTOB €BPOIEHCKUX U aMEPHKAHCKUX OpPTaHU3allvil, 3aHATBIX TEXHOJIO-
THeH HCCIeOBAaHHUS BO3IYIIHOW Cpenbl, PEKOMEHIYIOTCS YPOBHH MHKpPOOHOH OOCEMEHEHHOCTH BO3AyXa,
CUHTArONIHECsS 0e30TacHBIMA (ITPUEMIIEMBIMH) 11 OOIIECTBEHHBIX TIoOMeneHui. Tak, Harpumep, Iy o01e-
ro MHKPOOHOTO ymclia Oe30macHbIM mpuHAT nuana3on 100—1000 KOE/M’. B cly4dae, €Cly KOJIUYECTBO
KOE/M® menee 100, ypoBeHb 0OCEMEHEHHOCTH cunTaeTcs HIu3KuM, oT 100 mo 1000 — cpemnnum, 6omee 1000
— BBICOKHM [9].

Takum 06pa3oM, MUKpOOHOIOTHYECKHE UCCIIeIOBAHUS BO3IyXa B yUeOHBIX ayIUTOPHSX, T/e peObIBa-
eT 0oMbLIOe KOJTMYECTBO JIIOJICH, UMEIOT 0c000e 3HAYCHUE MPH OLIEHKE CAHUTAPHOTO COCTOSHUS 00BEKTOB,
rIe MOTYT HaXOJIUTHLCS UCTOUYHUKH OaKTEepHAIBHOTO 0O6ceMeHeHHs Bo3myxa. [Ipu aTom oreHka oOrmiei Oak-
TepHabHOW 00CEMEHEHHOCTH BO3/yXa, BBIACIICHIE CAaHUTAPHO-TIOKA3aTeNbHBIX MUKPOOPTaHN3MOB U T1aTO-
TeHHOW MHKPO(MIOPHI MO3BOJISIIOT ONPEACIUTh CTENEHb AMHUIACMUOIOTHYECKONH 3HAYMMOCTH BO3/AyXa Kak
(hakTOopa mepeAadn BO3AYIIHO-KANEIbHBIX MH(MEKIHNHA. Pe3ynbTaThl MccienoBaHus MO3BOJIAT KOPPEKTHO U
HayYHO OOOCHOBAHHO OPTraHU30BaTh MEPONPHUATHS, HAIPABICHHbIC HA MPOQUIAKTHKY BO3IYIIHO-KAIElb-
HBIX UH(EKIUI B OpraHM30BaHHBIX KOJJICKTUBAX.

BTopeiM Ba)XHBIM BOIIPOCOM TPH M3y4YEHHWH AaHHOW MpoOjeMbl Oblia oueHKa 3(QeKTHBHOCTH Mepo-
MPUSTAN, HANIPABICHHBIX Ha YIyYIIEHHE MHUKPOOMOJIOTHYECKHX IMOKAa3aTeslei BO3AYITHON Cpeibl BO3AyXa.
Jnst yaydmieHus: MUKpOOMOJIOTHYECKHUX TOKa3aTeseld, a Takke Uil CO3JaHHusA 30HBI KoM(opTa MPOBOIST
BJIaKHYIO YOOPKY, YOOPKY ¢ A€3MH(UIHUPYIOLIMMHU CPEIICTBAMU, IPOBETPUBAHKE.

CrnemyeT OTMETHTh, 9TO MPH BIAXHOW yOOpKE MOMENICHHUI YICI0 OaKTepUid B BO3yXe CYIIECTBEHHO
HE MEHsIeTCA, a P CyX0i ybopke KoamdecTBO OakTepuii maxke yBenmumBaetcs Ha 400-500 %, mocKombKy
MOJHUMAIOTCS OCEBIINE Ha MOBEPXHOCTH MUKpoopranm3mel [10]. bonee pesynpTaTuBHas BlaxkHas yoopka ¢
MPUMEHEHUEM JC3MHOUIUPYIONINX CPEICTB, OJJHAKO HUCIONB30BaHKE JE3HHPUIIMPYIONIUX CPEICTB OrpaHH-
YECHO BBHJIY MX aJUIEPTHUECKOTO M TOKCHIECKOT0 AP QPeKTa.

OnHuM W3 CHEMYIOIIUX MPHUOPUTETHBIX HAMPABJICHUN NI MOHU3AIUM M OYHCTKU BO3/yXa SBISCTCS
KyJIbTUBHPOBaHHUE opamxepeiHbix pactenuid. Mccnenoanus U.H. TypOunoii ¢ coaBtropamu [11] mokazany,
YTO B yUeOHOH ayTUTOPHH ITOCIIE BBEJCHIS OPAHKEPEHHBIX pacTeHUH 0011asi MUKPOOHAs YMCIEHHOCTh CHH-
3uJach B 3 pasa Mo CpaBHEHHIO C KOHTpoJieM. B mocienHee BpeMst HCIIONB3YIOT (PM3UYECKHUE METOABI AE3MH-
(bekmu, HarpuUMep, CTEPIITU3AIU BO3IyXa OAKTEPUIMIHBIMY JTaMITAMU JIJISl TIOBCEAHEBHOTO TIOJIh30BAHMS.

B aT10if cBsi3u OBUTO OBl MHTEPECHO M3YYUTHh BO3JEHCTBHE YIHTPadUOICTOBOTO OAKTEPHUIIMIAHOTO pe-
HUPKYIATOpPa «A3PIKC-KOHCTAHT» Ha MUKpO(]IOpy Bo3ayxa ydeOHBIX moMmereHuil. HekoTopsle amiMUHUCT-
paTopsl, clieays peKIaMHBIM MPOCHEKTaM, IPHOOPETAIOT JaHHBIH HOHU3ATOP AJIs 00e33apakuBaHMs BO3AyXa
OpPTaHM30BaHHBIX KOJUIEKTUBOB. COrIacHO MHCTPYKUHMH MPUOOpP MpeaHa3HauyeH AJs o0e33apakuBaHUs BO3-
NyXa JIeYeOHO-TPOPUIAKTHUECKUX YUPESKIACHUH, TTUIICBBIX POU3BOJICTB, MAPUKMAXEPCKUX, CIIOPTHBHBIX,
JNETCKUX, YICOHBIX YUPEKICHUH, KPYITHBIX KHUIbIX TIOMEIICHUH.

Lenbto HacTOAIIErO MCCAeNOBaHUS ObUIO M3ydeHHe MUKpodopsl yueOHbix komHat COLLIU «Mypa-
rep». OTme’abHBIM BOIPOCOM ObLTa OlEHKAa 3(P(PEKTUBHOCTH IEHCTBUS OAKTEPUIIUIAHOIO PELUPKYISITOpA
«ABPIKC-KOHCTAHT» Ha MUKPOOMOJIOTHYECKHE TTOKAa3aTeN YIeOHOW KOMHATBHI.

Mamepuanst u Memoowl uccied08anus

Hacrosmuit MexayHapoIHBI HAYIHBIA MPOCKT BEHITIOJHEH B paMKaX aKaJeMHYECKOW MOOMIBHOCTH
coBMmecTHO co cryneHTamu A.E. lemuprona (MemuiuHckuil ¢akynbTeT yHuBepcurera «bamkent», Typ-
uust), T. Omyn (MenuuuHCKHA (akynbTeT yHUBepcuTeTa «Tpakus», Typuus) u yuennneit 11 knacca COLLIN
«Myparep» A. Ynamesoii Ha 0a3ze kadeapsl MUKpoOHonorun KaparaHanHCKOTO TOCyIapcTBEHHOTO MeIu-
IIMHCKOTO YHUBEPCUTETA.
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I.A. AbgynuHa, C.b. AxmeToBa u ap.

B kauectBe 00BbeKTa IS BccaenoBaHus Ciyxuiau yaeonbie kimaccel COIIN «Myparepy». McxomHo uc-
clieoBaIach MUKpOQIIopa y4eOHBIX KOMHAT B Pa3IMYHBIC TEPUOIBI rofa (sSHBapb, WIOHB). Cleayromum
9TaroM OBLIO MCCIIeNIOBaHUEe BO3yXa MO JeicTBreM penupkynaropa. C 3To# nensio B komHaTe 213 6bu10
ycTaHOBJIEHO 2 peuupkyisitopa. Kontponem cimyxwuna komHaTa 203, 6e3 Bo3IEHCTBUS OaKTEpUIIMIHOTO pe-
mupkysatopa. O0paboTKy BO3AyXa Y4eOHOH KOMHATHI MPOBOIWIN yIbTPA(pHOIECTOBBEIM OaKTEPHITHITHBIM
pemmpkymnsitopom «AEPEX constant» (mpousBoauTtens — YkpanHa). bakTepuiuanoe nedcTBHE pelupKyIIs-
Topa o0eclieurBaeT JaMIia HU3KOTO JaBJICHUS, U3Mydaloias yabTpa@HroNeTOBbI CeKTp BOJH (253,7 HM).
[lanens ympaBieHuss U yHZOOHBI COBPEMEHHBIM OU3aiiH HE BBI3BIBAIOT 3aTPYyIHEHWH IPH TOJIb30BAHUU.
[TpuGop paboraer ot cetu ¢ HanpsbkeHHeM 220 BOJBT.

baxmepuonozuyeckuii memoo uccnedoganusa. JIJis ONEHKN CAaHUTApHOTO COCTOSHMS BO3IyXa Y4EOHBIX
MOMEIICHUH oIpenensuin odliee MUKPOOHOE YHCIIO, CAHUTAPHO-TIOKa3aTeNIbHbIE MHKPOOPTaHU3MBL, O- U
[-remMonUTHYECKHE CTPENITOKOKKH, CTA(HIOKOKKH; CAHUTAPHO-0AKTEPHOIOTMYECKOE UCCIIEI0BAHIE BO3IyXa
BBITIOJTHAJIN CEIMMEHTAIIMOHHBIM MeToioM Koxa [12].

3abop mMarepuana ocymecTBISUICS Ha MJIOTHBIC MATATENbHBIE CPEABl: KPOBSHOM arap, MsCO-IENTOHHBIH
arap, JKeITOYHO-COJIeBOil arap, Ca0ypo; Bpemst skcriosutiuu — 20, 40, 60 1 60 MUHYT COOTBETCTBEHHO.

Yamku [letpu pacmpenensnuch B HCCIeTyeMOl KOMHATE MO IWATOHAIM B TpeX MO3WNuAx (y OKHa, B
cepeanHe y4eOHOM KOMHATHI U Y 1BepH) (puc. 1).

Pucynok 1. 3abop marepuana

Ha kpoBsiHOM arape y4uTBHIBAIOCH HaJHMYUE T'EMOJUTUYECKUX MHKPOOPTaHHU3MOB, MSICO-TIEITOHHOM
arape (MIIA) ompenensuioch obmiee MukpooHoe uncio (OMU). XKentouHo-coneBoii arap HCIOIb30BaICS B
Ka4eCTBE CEJIEKTUBHOM cpenbl I cTadmiIokokkoB, Cadypo mpeaHa3Havyaiach Ul KyJIbTUBHPOBAHUS T'PU-
60B. UnkyOuposanu B Tepmoctare npH 37 °C 1-5 cyTOK, B 3aBHCHMOCTH OT BH/1a MEKPOOPTaHHU3Ma.

KoJIM4ecTBO MHKPOOPraHM3MOB B 1 M° paccunThiBamy o dopmyite B.JI. OMensHckoro:

‘= a-100-1000-5
b-10-T
IJle X — KOJMYECTBO MUKPOGOB B 1 M’; ¢ — KONMUECTBO KOJIOHMII HA MUTATEIBHON cpefe; b — IIomanh
vamku (mr’); ¢ — Bpems (B MHHYTAX) SKCIO3HIMH; 5 — Bpems OMensHckoro; 10 — o6beM Bosmyxa; 100 —
wiomaap (kospdunrent); 1000 — nckomblii 00beM B TUTpax.

b
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Peszynomamer uccredosanus u ux obcysxcoenue

Muxkpodopa Bo3ayxa y4eOHOH KOMHATHI CYIIECTBEHHO OTJIMYAlach B 3aBUCHMOCTH OT CE30HA roja
(tabnm. 1). Ucxomuo, mo 1 ypoka, neTom oOliee MHUKpPOOHOE YHCIO BO3MyXa y4eOHOW KOMHATBI OBLIO
953 KOE/M® (unCTEIit), B TO BpeMs KaK 3UMO# aHATOTHYHBIH TI0Ka3aTenb coctaun 2256 KOE/M® (ymepenHo
3arpsi3HeHHbIH ). KOMOHNN MUKPOOPraHW3MOB, BRIPOCIINX Ha MSICO-TIEITOHHOM arape (3uma, JIeTO), ToKa3a-
HBI Ha pucyHKe 2. COMHEYHBIE JIy4H, a TaK)Ke MPOBETPUBAHUE OKA3bIBAIN OJIArONPUSATHOE BO3ICHCTBHE Ha
MUKpoduopy yueOHoM KoMHaTHI B JeTHee Bpemst. [locne 1-ro ypoka 3umoit OMY Bo3myxa yBenn4nBajioch B
2 pasa — ¢ 2256 KOE/M® 1o 4469 KOE/M®, BO31yX M3 yMEPEHHO 3arpA3HEHHOIO CTAHOBMIICS 3arps3HEH-
HbIM. JleToM oTMmeueHHas TeHAeHIWs coxpaHsimachk. Tak, OMY 1o Hawama TMepBOrO ypoKa COCTaBHIIO
953 KOE/m’, mocne nepBoro ypoka — 1574 KOE/M’, T.e. yBemuuniock B 1,6 pasa.

Taonuma 1
MuxpodJiopa Bo3ayxa y4e0HO KOMHATHI B pa3JIMYHbIe EPHOABI Oa

IToxazaTenn 3uva Jlero
Ho 1 ypoxa ITocne 1 ypoka Ho 1 ypoxa ITocne 1 ypoka
O0bmee MUKpOOHOE YHUCIIO, KOE/M® 2256 4469 953 1574
KpatHOCTB yBenmmUeHUS — 2 — 1,65

3uma Jleto

Pucynox 2. KonmnuecTBO MUKpOOPTaHU3MOB B y4eOHOI KOMHATE B pa3JINYHbIC IEPUOIBI FOJa

Hawmu takke npoBejieH aHATU3 MUKPOQIIOPHI BO3/1yXa B yUeOHOM KOMHATE B TPEX MO3MUIIUAX T10 JUATO-
Hayu. M3 o0pasua, B3MTOro 3UMOM O Hayaua MepBOro YPOKa, MOJyYEeHbI CIACAYIOIINE Pe3yIbTaThl: Y OKHA
2467 KOE/M’, B cepenmne yue6Hoit komuaTsl 2051 KOE/M® i Bose nsepn 2250 KOE/M®, npu cpeanem 3Ha-
uenmn 2256 KOE/M’. CylecTBeHHbIC OTIHUMS B OKA3aTENsX HE YCTAHOBJICHBI, BO3AYX IPH BCEX 3HAYCHH-
SX B Pa3IMYHBIX TOYKaxX 3a00pa OICHUBAJICS KaK yMEPEHHO 3arpsisHeHHBIH. OIHAKO JaHHasi TCHICHIUS CO-
XpaHsIach B oOpasIax BO3AyXa H mocie ypoka. B meruuit mepruox OMUY y okHa coctaBmio 990 KOE/M’,
3aTeM, 1o yobiBatomeii, 943 KOE/M® Bo3le aBepH, HaHMEHbIICE KOIMYECTBO B CEPEAHHE KOMHATH —
926 KOE/M’. Bo3zielicTBIE €CTECTBEHHOTO yIbTpaduoseTa JOKHO OKa3hIBATh GAKTEPHIMIHOE JeiCTBHE,
MOJTy4YEeHHBIE HAMHU Pe3yJIbTaThl MPOTUBOPEYAT JUTEPATYPHBIM AaHHBIM [12]. MBI monaraem, 4To B JaHHOM
ClTydae CHHTETHYECKHE JKAIIO3H SIBIISIOTCS MBUIECOOPHUKOM, B KAKOW-TO CTEIIEHH MHIICHBIO sl (PUKCALUN
MUKpoopranu3MoB. OJIHAKO TaHHOE MPEIIOI0KEHIE TPEOyeT JaJbHEHINEro IeTaTbHOTO H3yUCHHS.

ONHUM W3 MHIMKATOPOB MUKPOOHOW KOHTAMHUHAITUHM BO31yXa 3aKPHITHIX MOMEIICHHN SBISIETCS Ompe-
JIeJIEHHE TeMOJINTHYECKOH MHUKPOQIIOpHI. ['eMonuTHIecKasi akTHBHOCTh MUKPOOPTaHU3Ma SIBIISIETCS] OJHUM
13 (aKTOPOB BUPYJICHTHOCTH, U ONPECICHUE TEMOJIUTUICCKOW aKTUBHOCTH OAaKTEepUil — Iiar K IOATBEp-
KJICHUIO OTHOJIOTUYECKOW 3HAYUMOCTH OJTHUX OakTepuil B pa3BUTHH HWHQEKIMOHHOTO Mpolecca
(tabn. 2) [13].

Kak mpencraBneno B Tabnuie 2, KOTUYECTBO TEMOJUTHYECKAX MUKPOOPraHU3MOB M3 00pa3loB, B3s-
THIX 3MMOIL, 10 HaYaja 3ansTHii, coctaBuio 967 KOE/M’, netom sror mokasarens 6601 353 KOE/M'. Ucxox-
HBIC 3HAYEHHSI [0 COIEPKAHUIO B BO3AYXE TEMOJUTUUYECKUX MUKPOOPTaHU3MOB B 2,7 pa3a 3UMOH BbIIIE B
CpaBHEHHH C JIETOM.

Cepus «buonorusa. MegmuuHa. Meorpacdus». Ne 1(89)/2018 23



I.A. AbgynuHa, C.B. AxmeTtoBa 1 gp.

Tabnuma 2
KoJsn4uecTBO reMoJINTHYECKUX MHUKPOOPraHU3MOB B BO3yXe Y4eOHOii KOMHATHI B pa3IMYHbIe MepHO/bI roAa

[Tokazarenu 3uma Jleto
Ho 1 ypoka ITocne 1 ypoka Ho 1 ypoka ITocne 1 ypoka
I'emonuTHUYECKHE MUKPOOD-
rammsme1, KOEAT 967 1756 353 409
KpatHOCTB yBenmHUeHUS - 1,9 - 1,1

IToce mepBoOro ypoka KOJIMYECTBO ME€MOJMTHYECKUX MHUKPOOPTaHM3MOB YBETHUYMIOCH B 1,9 pasza mpu
WCCIIEIOBAHNH BO3/yXa 3UMON M OCTAIOCh MPAKTHYECKH HA TOM e YpoBHE (yBenuumioch B 1,1 pasza) B 00-
pasiax, uccieoBaHHbIX JeToM. KolloHnn MUKpOOPraHn3MOB, BEIPOCIIMX Ha KPOBSIHOM arape, MOoKa3aHbl Ha
pucyske 3.

Jleto

3nma

PI/ICYHOK 3. I'emonuTuyeckue MUKPOOPraHn3Mbl Ha KPOBSIHOM arape

Pesynbrarh uccnenoBaHus BO3/yXa Ha HAJIMYUE CTAPIIIOKOKKOB SBJISIOTCS OJTHUMH M3 IPHUOPUTETHBIX
ATaroB Hamiero uccienoBanus. CTOMUT OTMETUTh, YTO BaXKHOE 3HAUCHUE B MEXaHU3ME Mepefadd CTaduio-
KOKKOB OTBOJISIT HOCHUTEIHCTBY MATOTEHHBIX CTa(QUIOKOKKOB. J[0 HACTOSINEro BpeMEHU HE COBCEM SICHO,
MOYeMy TPOUCXOIUT JUIUTEIILHOE HOCUTEIIBCTBO MATOTCHHOTO CTaPUIOKOKKA. HekoTophle yueHbIe CBSI3bI-
BaOT 3TO C OCHa0JCHHEM JOKAJILHOTO UMMYHHUTETA MPHU MOHWKEHUU TUTPa UMMYHOTJIOOyInHA A (CHUXe-
HUE KOHIIEHTPAIIMN OJHOTO M3 BUIOB aHTHUTEN, KOTOPHIE OTBEYAIOT 32 MMMYHHBIN 0TBeT) [6]. Taxke cymie-
CTBYET THIIOTE3a, KOTOpasi OOBSICHSET JTUTEIEHOE HOCHTEIILCTBO MATOIEHHOTO CTAQHIOKOKKA C HAPYIIICHH-
eM (PYHKIIMOHUPOBAHUS CIU3NUCTONW 000J0ukU. Pe3ynbTaThl MCCIIEOBaHUS BO3IyXa Yy4eOHOW KOMHATHI Ha
HajM4yue cTad)UI0KOKKOB IIPEACTABIICHBI B TAOIHIIE 3.

Tabnuma 3
KosnuecTBo cTapnI0KOKKOB B Yy4eGHOIT KOMHATe B pa3idiYHbIe EPHOABI I0a

INoxa3zarenu Suma Jlero
Ho 1 ypoxka ITocne 1 ypoka Jo 1 ypoxka ITocne 1 ypoka
Cradunoxoxkn, KOE/m’ 856 1840 417 677
KpaTHOCTB yBEenHUueHUs - 2,2 - 1,6

Kak nipesicraBneno B Tadnuie 3, KOIUYECTBO CTA(QUIOKOKKOB B BO3/IyXe yueOHOW KOMHATHI JI0 Havyala
YPOKOB B 3UMHUU MEPHUOJ COCTaBUIIO 856 KOE/M’, ananorndusiii mokasatens serom — 417 KOE/M®, nc-
X0JHO OoJiee ueM B 2 pa3a Bhiie 3uMoii. [lociie mepBoro ypoka KOHTaMHHAIIMS BO3yXa Y4eOHOTO TTOMeIIe-
HUS OYEBUJIHA 3UMOM, KOJMYECTBO CTA(PUIOKOKKOB YBEITHYMIIOCH B 2,2 pa3a, cocTaBuB 1840 KOE/™’. B ner-
HUii TIepPHOJI KOIIMYECTBO CTAa(HIOKOKKOB YBEIMUMIOCH B 1,6 pasa, cocTaBuB 677 KonoHuii Ha M. Cliesyer
OTMETHUTh: B JICTHUX 00pa3lax BO3ayXa y4eOHBIX IMOMEIIECHUN KyJIbTYphl CTA(UIOKOKKOB C JICIIUTUHAZHON
AKTUBHOCTBIO HE OMPEIEISIINCh, B 3UMHHUX 00pa3iax perucTpUpPOBAIUCH KaK JICIIUTHHA3A-TIO3UTUBHBIE, TaK
Y JIEHMTHHA3a-HeraTHBHbIE KOJIOHUH.
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I'pubsr BeIceBasnch Ha cpene CaOypo B HE3HAUUTEILHOM KOJUYECTBE TOJHKO B 3UMHHU mepuoi. o
IIEpPBOr0 YpoKa HX KommdecTBo coctasmio 411 KOE/M®, mocie ypoka — 675 KOE/M®, kpaTHOCTb yBemde-
HMS ynciia coctaBwia 1,64.

CreyronyMy BaXKHBIMH dTariaMu ObLTH UCTIONB30BAHUE YIIBTPAPHUOIETOBOTO OAKTEPUIIUIHOTO PEIUP-
kymnsropa «AEPEX constant» st 04ucTKH BO3ayXa U OlieHKa ero 3((EKTHBHOCTU. PeLMPKYIATOP MBI HC-
TTOJTH30BAJTM HCKITFOUUTENFHO B JICTHUN TIEPHO/] M BKIFOUMIIN €T0 C HadajaoM | ypoka B ydeOHoi komHarte 213
Ha 60 MmunyT. Bo BTOpOI1 yueOHOU koMHate, 203, aHAIOTUYHBIC UCCIICIOBAHMUS TIPOBEIH B TUHAMUKE 10 Hava-
Jia IEPBOTO YPOKa U IMOCJIE MEPBOr0 YPOKa, 0€3 PelUpPKYIATOPa, YTO MOCTYKIJIO JUTsl HAC OTIPABHOM TOYKOM,
T.€. KOHTpOJIEM. Pe3ynbTaThl HcCe0BaHus 110 00IeMy MUKPOOHOMY YHCITY IPECTaBICHBI B Ta0wHIIE 4.

Tabnuuma 4

Ounenka 3(pdeKTHBHOCTH JelicTBHA 0AKTEPHIUJAHOTO PELHPKYJIATOPA
HA MHKPO(JI0pYy BO31yXa Y4eOHOH KOMHATHI

Komnara 203 (koHTpOJIB),

Komnara 213,

ITokazarenu 0e3 BO3JeMCTBHUS pEIHPKYIsTOpa 101 BO3JICHCTBUEM PELIMPKYJIIATOPA
Jlo 1 ypoka ITocnel ypoka Ho 1 ypoka Tlocne 1 ypoka
O61ee MEKpOOHOE urcio, KOE/M

641 930

953 1574
1,45 -

1,65

Kparnoctb

AHanu3 nokasai, 4to B yueOHol komMHate 213, rae ObUTH yCTaHOBIICHBI OaKTEPUITUIHBIC PEIUPKYIISITO-
PBI, KOJTHYECTBO MUKPOOPTaHMU3MOB B BO3AYXE ITOCIIE MTEPBOTO YPOKa YBEIMYIIOCH B 1,65 pa3a, B KOHTPOJIb-
HOM KoMHaTe — B 1,45, 4TO CBHAETENBCTBYET 00 OTCYTCTBMH 3(P(EKTHBHOCTH HCIIOJB30BAHHMS JAaHHOIO
npubopa ¢ MEeNbI0 OYUCTKU BO3/IyXa OT MHUKPOOPTAaHU3MOB M MPEIYMPEHJACHUS BO3YIIHO-KAIICIbHBIX HH-
(bexuuii.

PesynbTarhl HccienoBaHus BO3/IyXa YI€OHBIX KOMHAT 110 BO3JIECHCTBUIO OAKTEPUIMIHOTO PEIUPKYIIsi-
TOpa Ha TEMOJMTHICCKUE MUKPOOPTAHM3MBI TIPEJICTABIICHEI B TaOIHIIE 5.

Taonuma 5

Ounenka 3¢pdeKTHBHOCTH JelicTBHA 0AKTEPHIUAHOTO PELHPKYJIATOPA
HA FeMOJINTHYeCKHe MUKPOOPraHNu3Mbl BO31yXa y4e0HOil KOMHATBI

Komnara 203 (koHTpOJIB), Komnara 213,
ITokazarenu 0e3 BO3eHCTBHUS peIHPKYIIsITOpa 10J] BO3JICHCTBHEM PELIMPKYIIATOPA
Jlo 1 ypoka Tlocne 1 ypoka Ho 1 ypoka Tlocne 1 ypoka
I'emonuTHYECKHE KOJTOHUH, KOE/M’ 212 318 353 409
KpatHocth - 1,5 - 1,15

Kak mpencraBneHo B Tabnuile 5, KOJUYECTBO TEMOJUTHUECKUX MHKPOOPTaHW3MOB UCXOJHO B KOH-
TPOJILHOM KOMHATE OBUTO MEHbIIE, mociie 1 ypoka yBenruumiIoch B 1,5 pasa, B KOMHaTe 1MOJT BO3/ICHCTBHS pe-
LHUPKYJIATOpPa KOINYECTBO MUKPOOPTAaHU3MOB YBEIHMYMIOCH HE3HAUHMTENbHO, B 1,15 paza. PesynbraThl, mo-
JydeHHBIE TIPY aHau3¢ CTA(PIIOKOKKOB BO3IyXa TOJ[ BO3ACHCTBHEM OaKTEPHUIIMIHOTO PEIUPKYJIATOPA,

MPEICTaBJICHEI B Ta0IUIE 6.

Tabnuma 6

Ouenka 3(ppeKTHBHOCTH JAeiiCTBUS 0AKTEPUIIMIHOTO PEHUPKYIATOPA HA CTAQUIOKOKKHU

Kommnara 203 (koHTpOJIB),

Komuara 213,

INoxa3zarenu 0e3 BO3JICHCTBHUS PEIMPKYIIATOpa 0J1 BO3JIeHICTBHEM pELUPKYIATOpa
Ho 1 ypoka ITocne 1 ypoka Ho 1 ypoka ITocne 1 ypoka
Cradunoxoxkn, KOE/M’

KpatHOCTB

339 577
— 1,7

417 677
- 1,6

Iox BosaeiicTueM peuupkymsitopa KOE/M® cradmmokokkoB yBemndmiocs B 1,6 pasa, 6e3 Hero —
B 1,7 pa3a, 94T0 mpHOIN3UTEIHLHO PAaBHOIICHHO.
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Baxnouenue

JanHas paboTa NOCBSIIEHA aKTyalbHON TeME — MHUKPOOHOJIOIHYECKOMY MOHHTOPHHTY BO3/1yXa yue0-
HBIX TOMELICHUH I pa3pabOTKM HAyYHO apryMEHTHPOBAHHBIX METOJOB NPOMMIAKTHKH BO3IYIIHO-
KarenbHbIX HHbeKnuid. MccneqoBanus Takoro riiaHa MpoBeACHBI BIepBhie B 1Kosie KaparananHckoro pe-
ruoHa. Mukpoduiopa y4eOHbIX KOMHAT HauboJiee arpecCUBHa B KOJIMUECTBEHHOM U Ka4eCTBEHHOM OTHOILIE-
HUM 3UMOM II0 CPAaBHEHUIO C JIETHUM II€PUOJIOM BPEMEHH.

Hcnonp3oBanue ynbTpadguoneToBoro 6akrepuuuanoro peuupkystopa «AEPEX constanty ans ymyud-
LICHUS] MUKPOOHMOJIOTHYECKHUX MMOKa3aTeNe ydeOHOH KOMHATHI He Jajio OKHJAeMOH M peKiIaMupyeMon 3¢-
(heKTUBHOCTH.
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A.E. lemuprona, T. Ongyn, A. Ynamesa, A. Mycradpuna

Oky 0eJiMeJiepiHiH ayacblHA MUKPOOUOJIOTHAJIBIK MOHUTOPHHT KYPrizy —
OKYLIBLIAP apachIiH/Ia ayaJIbI-TAMIIbLIbLI HH(EeKUMSAHBI AJIJIbIH aJIyIbIH Heri3i

Maxkanana «Myparep» OBEMU oky GenmMenepinaeri ayaHblH MUKPOGIIOPACHIHBIH JKaFIaibl KapacThIPBUIBIIL,
«AEREX constanty yapTpakyirin OakTepUIMATIK PELHUPKYIATOPBIHBIH OKy OeiMeciHiH MHUKpodIopachiHa
acep ery Ttuimpainmiri 3eprrengi. KpIcKbl yakpITTa OKy OeiMenepiHiH MHKpPO(IOPACHIHBIH CAaHABIK JKOHE
camnaiblK KaTblHAcTa OachIHKbI OOJIaThIHBI AHBIKTANBI, SFHH Kbl MUKPOOTHIK CaHbl, CTA()HIOKOKK CaHbI,
remonuTHKAIBIK cTpentokokk (KTB/M®) caHbl KbICKbI YaKbITTa JKa3Fbl yaKbITThIH AHAJIOITHI KOPCETKIll-
TEpiMEH CaNBICTBIPFaHIa 2 JKOHE OJaH JKOFapbl ece OonarhiHbl Oenrimi 6onmel. OKy OeiMeciHiH opTypii
JKEpJIepiH/e aJblHFaH 3ePTTey MaTepHalbIHBIH KOPCETKIIUTEpiH/E eJeyili aiblpMAaIIbUIBIKTAp aHBIKTAIFaH
JKOK, Tepese »aHblHaa — 2467 KOE/M® , OKy OenmeciHiH oprtackiHma — 2051 KOE/M® xoHe ecikTin
MaHpIHIa — 2250 KOE/M?, opTypiii epiepeH alblHFaH 3epTTey MaTepHAIIapAaFsl dya OPTAIIA TACTAHFAH
nen Oaramannsl. «AEREX constant» ynpTpakyirid OakTepUUMITIK PELUPKYIATOPIABIH OKY OeJIMeciHiH
MHKPOOHOJIOTHSJIBIK ~ KOPCETKILITEpiH IKAaKcapTy YINiH MaiganaHy ToxipuOeciHae KYTUITeH JKoHe
yKapHaMalaHFaH THIMIUTIr Galkanmabl.

Kinm ce30ep: ayaHbIH MHKpoOQIIOpachl, MeKTen Oenmernepi, Oakrepumonuari perupkymsitop, «AEREX
constant», MHKPOOHOJIOTHSUIBIK MOHUTOPHHT, CTa(MIIOKOKKTAp, CTPENTOKOKKTap, AalJbH aiy, ayalbl-
TaMIIBLIBI HHQEKIHsIIap.
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G.A. Abdulina, S.B. Akhmetova, A.D. Jantasova,
A.E Demirtola, T. Odul, A. Upasheva, A. Mustafina

Microbiological monitoring of air in classrooms
is the basis for preventing airborne infections among students

The article examines the state of the air microflora in the educational premises in the Murager SBS, as well as
the effectiveness of the ultra violet bactericidal recirculator AEREX constant on the microflora of the class-
room. It is established that the microflora of the classrooms is the most aggressive in quantitative and qualita-
tive terms in the winter, so the total microbial number, the number of staphylococci, hemolytic streptococci
(CFU/Mm’) is 2 and more times higher in winter than in the summer period. Significant differences in indica-
tors depending on the place, where samples were taken in the classrooms are not established, at the window
2467 CFU/m’, in the middle of the classroom 2051 CFU/m?> and near the door — 2250 CFU/m’, the air for all
values at different places in the classroom, where samples were taken, was estimated as moderately contami-
nated. The use of ultraviolet bactericidal recirculator «<AEREX constant» to improve the microbiological pa-
rameters of the classroom did not show the expected and advertised effectiveness.

Keywords: air microflora, school premises, bactericidal recirculator, AEREX-constant, microbiological moni-
toring, staphylococci, streptococci, prevention, airborne infections.
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Onrycrik Hsirsic Kazakceran aiimarsinaarsl Agrimonia asiatica Juz.
JAIPiJlik 6ciMAIriHiH OMOJIOTMSUIBIK epeKuIeiKTepi

Maxkamana Onrycrik lIsreic Kazakcranga eceTiH paymaHrynminep TYKbIMAACHI, Agrimonia L. TybicbHA
JKataTelH Agrimonia asiatica Juz. OCIMIITIHIH BereTaTHBTIK MYIIENEPiHIH MOPQOIOTHSIBIK JKOHE
AQHATOMMSUIBIK ~ KYPBUIBICBIHBIH ~ 3€PTTE€Y HOTHIKEJepi KenTipinireH. Asus  OIIaFraHbl  KOIDKBULIBIK,
TaMbIpcabaxTel, OuikTiri 30117 cm Gomem keneni. JKanbipakraps! comakma-KyMbBIPTKA MIMIiHAIL, OIeTTepi ipi
ticti, y3bHABIFBI 3-30 cMm, eni 2,5-12 cm. JKamplpak TakTachiHga Oip OTKI3rilIl IIOK JKOHE TOMEHTI
SMUJIEPMUCTE JKall TpUXOoMasap opHanackaH. Tik cabaFbl MEH XalbIPAaK CaraKTapbl KAJIbIH KaOBIKTBI, Y3bIH,
KaTThI, TYCINl KaJaThIH TYKTepMeH >kaOburraH. ['yimepi KYHTIPT capbl TYCTi, SJUIMIIC TOPi3fi, jkeMic OepreH
Ke3/1e TYJILIOFBIPBIHGIH Y3bIHABIFbI 40 cM-re xereni. XKemicTepiHiH y3bIHABIFBI 9 MM HIaMachlHAa. OcCiMIiK
cabarbl MEH TaMbIPHI )KaKCHI JAMBIFAaH KCHJIEMa 3JIEMEHTTEpIMEH epeKieneHeni. byl ociMIIKTIH XUMUSIIBIK
KYpaMbIHIaFbl WK 3arTap, (hIaBOHOMATAp, TPUTEPIICHOMATAP, >KOFAPFBI MAaMibl KbILIKbULAAP, (eHon
KBIIIKBUIIAPHI MEH IMOJMCAXapUATEPIiH XalbIKTBIK JKOHE IOCTYPJI MEAMLHHAAa op TYpJi aypysapisl
emJiey/ie KOJIaHBUTYBI XKAHIIBI )KYPTi3iireH KONTereH FhUIBIME 3epTTeyliepre Moy xacanrad. KoMmnelotepre
KochUTFaH apHaiiel Microvisible 6armapnamacet 6ap MCX100 Micros MUKpPOCKOTBI KOMETiMeH ©CIMIIKTIH
BEreTAaTUBTIK MYyIIEJEPiHiH KOJIeHeH KeciHainepi Mukpocyperrepre Tycipingi. COHbIMEH KaTap ©CiMIiK
Kanblparbl, cabarbl JOHE TAMBIPBIHBIH AHATOMUSIBIK KYPBUIBICBIHA MOP()OMETPHUKAIBIK eJIeysep
JKYPTi3iiM, ONapabslH opTala KepCeTKIITepi KeTipiireH.

Kinm ce3dep: Agrimonia asiatica Juz., smuaepmuc, Grosma, KCHIIeMa, OTKI3TIIl HI0OK, ME30(HII, TPHXOMAa,
repuaepMa, CKIepeHXIMa.

KazakctaHHblH [IOpimiK  eciMAiKTepi (GUTOXUMHSAJIBIK KypamMblHa OallaHBICTB (apMaKoJIorusga
MaHpbI3bl ©Te 30p. opimik ecimuikrepaiH >kabaiibl eceTiH Typiepi FBUIBIMH 3EpTTEYNepli KaXeT €TeTiH,
QJIEMIIK HapbIKTa KOFaphl CypaHbICKa Me 0acekere KaoOimeTTi eHiM Oosbin Tabbuaansl [1]. Kasipri yakeiTra
Kaszakcran TeppUTOPHUACHIHAA KOJJAHBUIATBIH AOPLTIK OCIMIIKTEp oMl [ TOJBIK 3€pTTEIAMEICHIIKTCH,
JIOPUTIK ©CIMIIIKTEp MIUKI3aThIH 13/Iey — ©63eKTi Macenenepain oipi [2].

Hopinik eciMIIKTepAeH >KacajblHFAH IpenapaTTapAblH XUMISUIBIK KypaMbl aJaMfa Yibl dCepiHiH
a3/IbIFBIMEH JKOHE KOIl MeIIep/e Maiananyra O0aTbIH KaCHeTIMEH epeKIeneHe1i. MequiuHa caaachlHbIH
JKeTicTikTepi keOiHece MAopimik eciMiikTepre OailmaHbICTB. OHEPKOCINTIH ASPUIIK  IIWKi3aTTapra
CYpaHBICHIHBIH apTyblHA OaiJaHbICTBI ONApIBIH peclyONrKa KeJEeMiHAE ©CETiH KepJepiH 3epTTey KoHE
KOPJIApbIH aHBIKTAY aca MaHbI3Ibl MiHACT 00JIbIN TaObUIA B [3].

JleHcaynbIK cakrayaa MEAUIIMHAMAFEl KOI FAChIPJBIK KOJIIaHy TaxipuOeci GpuTonpenaparrapra AereH
KBI3BIFYIIBUTBIFBIMEH cunatTananbl. COHFBI JKbUIIApPhl OCIMIIKTEPICH KacalFaH eMJIK IpenaparTapra
cypanbic apryaa. Jlopimik eciMIIKTEp TaraM[IblK KOcIajap, IIONTEH >KacaafaH Hdpi-IoPMEKTEp >KOHE
(hapMaleBTHKAJIBIK MIPeapaTTapablH HEri3ri Ke31 0O0JIbIN caHaIaIbl.

Hopinik eciMaikTepai 3epTTern, eMAIK KaCHETiH aHBIKTAal, TaHBICTHIPY iciHAe pecmyOnukaga OipkaTap
JKYMBICTap aTKapbLIyAa. OCiMIOIKTepAiH OMOOTHSITBIK, PEKILIENiKTEpiH TePeHipeK Oy YIIiH olapblH jKeKe
JaMy IMKJIIApBIHAAFEl MOPQOIOTHSIIBIK JKOHE aHATOMISUIBIK KYPBUIBICBIHBIH EPEeKIIeNiKTepiH Oiay o
OCIMJIIKTEp/ICH aJbIHATHIH WA 3aTThl (papMakojIorusaa nainanaHyra canachlH apTThIPyFa, SKOJIOTHUSIIBIK
CHIaTBIH, CHCTEMAaTHKAJIBIK €PEKIICTIKTEPiH aHbIKTayFa MYMKIHAIK Oepeni [4].

Jopinik eciMaikTep KojmaHy Ke3iHae ¢apMakoJIOrHsIIbIK capanTayaaH eTKi3inyl kepek. Kazipri kesze
MEIWIIMHA CaJlaChIHAAFbl FaJbIMIAP JOPUIIK ecCIMIIKTepre OapblHIIA [J€H KOHBIN, opOipiHiH ar3ara
KaHIIATBIKTHl TalJaibl eKeHiH KeHiHeH aoanennzeyne. byl jkeHiHAe aWTapiblKTail TaObIcKa IKeTyne.
CoHppIKTaH Ka3ipri TaHaa GUTOTEpanusiFa IeTeH CYpPaHbIC apTyaa.

Kasipri ke3ne Kaszakcranma pecmu typae 230 mopilik ©CIMIIKTEpP TaHBLIBII OTHIP, OHBIH JKaOaibl
eceTiH 124 Typi xoHe 50 KompaH ecipineTiH ¢apmakonesulslK Typiaepi Oap. 54 xabailbl eceTiH Iopilik
OCIMIIKTEPAiH IIWKI3aT KOpiaphbl kaiuiel aepektep Oap. [dopimik ecimuikrepain 20-Fa >KybIK TYpi cHpek
KE3IECEeTIH JKOHE JKOFajIbIIl Oapa KaTKaH eMIIIK TYpJIepiHe yKaTabl.

A.asiatica Juz. KazakcTanga mes >xoHe OWiK Tayjibl aiiMakTaH Oacka jKeplieple Ke3aeceal KoHe
WHAYCTPUSJIBIK AaMy YILIiH >KETKUIIKTI KOpbl 0ap, AeMeK, OyJl XUMUSUIBIK 3epTTeyjep JKOHE MeAULUHaa
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MPaKTUKANBIK TaijanaHy YLIiH KaXeTTi MuKi3aT Oonbim TaObUiagpl. MenunuHaga Oapiblk MyLIesnepi
naiganansuanbl. JKep acTel Mylienepine TPUTEPIEHOUATAP, XOII MicTi KapOOH KBIIKBUIAAPHI, HIIK 3aTTap,
KaTexuHaep >karaasl. JKep ycTi mymrenepinae WK 3aTTap, (IaBOHOMATAp, TPUTEPIIEHOMITAP, KOFAPFBI
Maiiel KeIIKBUIAAp O0ap. Byl eciMaik XambIKTHIK OHE AOCTYpJi MEeAMLMHAAa TYpJl aypylapisl eMaeyne
KOJIZTaHBLIA IBL.

Opra A3usaa ackasaH aypyjapbiHa, 0aysIp, co3, OybIH aypyJapbiHa, KOTeyre eM peTiHae nakaaaaHaibl.
Kalinatnacel, TYHIBIPMAcChl KbI3bII UEKTiH, KOMEHUIIH KaObIHYbIHA, KAHXKEN aypybIH eMCYTe, aybl3 YbUIYBIH,
OakTepusiFa Kapchl KoHEe KaHHBIH aryblH TOKTaTy YIIiH Naigananaisl. XKep ycTi Mylienepin Ae Tepi wie,
MaTaJiapJbl KeK, capbl TYCKe 00siiiibl, Oasl OepeTiH eciMaik. Byt eciMaikTi opi Kapaii 3epTTell, MOICHH TYPIC
ecipyre, MeIUITMHAAA KEHIHEH Naiigananyra 6omassr [S].

A.asiatica Juz. KypaMbIHaH MUKPOOKa >KoHE KaOBbIHYFa Kapchl acepi Oap WiliK 3aTTap, COHAan-aK Oenrini
MeJIep/ie TaFaMIbIK aHTHOKCHIAHTTAp OOJIBINT TaObUIATHIH (DIABOHOMITAP AHBIKTAIIBI. TYTKBIp KacHeTi
Oap OMBIK XKapajapIblH Te3 )Ka3blIyblHA BIKIAJ €TETIiH, OT, 39p allIaliThIH jkKOHE KaMJUIAPIapIbIH KYMBICHIH
HBIFAUTATBIH KacueTi Oap ¢(eHonm KeIKpUIIAphl Oap eKeHAIri pacTaiabl. OCIMIIKTEri MoJucaxapuaTep
WMMYHHUTETTI KOTepyre ocepiH Turizeni. OciMaik KaiHaTmacsl MeH TyYHOAChl MapOJOHTHUT KOHE TMHTHBHT,
JIAPUHTHUT KOHE CTOMATUTTE THiMI [6].

Kazakcran ¢iaopacklHbIH OMOJOTHSIIBIK SPTYPIUITIH TONBIKTHIpYJa, KAJIMbIHA KENTipyde, KOoprayaa
XKOHE THIMII HaijanaHyAa OOpiliK ecCiMIIKTEpAiH OMONOTHSIIBIK €peKIIETKTepi TepeHipeK 3epTTeyiepmi
KaXeT eTeql.

3epmmey mamepuanvt men a0icmepi

3epTTey 00BEKTLICP] peTiHIe payIIaHTYIIIIep TYKBIMAACKH omiaraH (Agrimonia L..) TybICEIHA KaTaThIH:
Aszus omaranbl — A.asiatica Juz. TeHi3 nedreriinen 1200 M OMIKTIKTe OpHanackaH Tajrap TaylapbIHBIH
€TeTi1HEH aJIbIH/IBL.

CrpacOyprep-OnemmuHr OoOWBIHIIA, OCIMAIK YiATiIepiHe QuKcamus >KacaablHABL. AHATOMUSIIBIK
KYPBUIBICBIH 3€epPTTEyre Kajmbl KaOBUITAHFAH KYPBUIBIMIABIK Taljayiaap oaicTepi OOMbIHINIA yaKbITIIA
npenaparrtap mpaspaansin, M.H. [Ipo3nHa ogicTemeci apKeLII XKYyprizinmi [7].

OcimIikTiH xep OeTi >KoHe Kep acTbl MyILIenepiHiH aHaToMusUIbIK Keciaiaepi M3II-01 «Texnom»
(ExatepuHOypr) 3IEKTPOHIBIK MUKPOTOM apKbLIbI XKacall bl

3eprreynepae OuHOKY/IsApabl Ouojorusuibik MCX100 Micros MUKpOCKOIbl (ABCTpHs) MadaaaaHIbl.
Komnerotepre Kochutran apHaiibl Microvisible Oarmapiamacel apKbUibl A.asiatica Juz. mapilik eCIMIITiHIH
JKamblparbl, cabarbl *OHE TaMBIPBIHBIH KOJJIECHEH KECiHIiIepi MUKpPOCYpeTTepre Tycipiiim, mopdomerpu-
KaJIbIK eJIIIeyJiep xKypriziuai [8].

MopdhoMeTpuKaIblK KOPCETKIITEPAiH CTaTUCTHKANBIK oHueyl [.M. JlakuH omicremeci OoHbIHIIA
xyprizinzi [9].

3epmmey Homudicenepi Men maiKbiiay

A.asiatica Zus. — a3us OlIaraHbl, KOIDKBUIABIK, TaMbIpcabakThl, Ouik Oouybin eceTiH ecimmik (30—
117 cm). XKambrpakTapsl xail, y3eIHIBIFE 3—30 cM, eHi 2,5—12 cm. Tocrarania xamsipakiagapsl KYMBIPTKA
Topi3mi, ymkip. Tik Gonbin eckeH cabarbl MEH KalbIpaK CaraKTapbl KaJbIH KAOBIKTBI, Y3bIH, KATThI, TYCI
KaJlaThlH TYKTEPMEH >ka0ObUIFaH. KyHIIpT caphl Ty JKEJICKTEpl 3JUIMIIC TAPIi3[i, TYJIIOFBIPBI Y3bIH, JKEMiC
OepreH Kesze OHbIH Y3bIHIBIFEI 40 cM-Te JKkeTeai. MaychIM-IIiifee TYJIACH, TaMbl3 albIHIA JKeMic Oepei.
YKemicrepi minreH, y3piHIbIFE 9 MM. Ka3zakcTraHia Tay maTtKalgapblHIa, ©3€HICPIIH aHFapiIapbl MEH apbiK
KarajaynapblHa, OaKTap/a, ®oJ OoiapeiHIa ece/i.

A.asiatica Juz. eciMairiHiH MOP(QOMETPHKAJIBIK KOPCETKIIITEpi 1-kecTene OepiireHaeii: xKanblparbIHbIH
OTKI3rill MIOKTaphl Y3bIHABIFE 421,41+£1,41 mxM, eni 485,39+1,09 MM, Oarananmbl Me30(WIT KaJTbIHIBIFBI
61,03+1,07 mxM, GopribuIIAK Me30(h W KATBIHABIFEL 52,25+1,15 MkM, xoraprel snuaepmuc 44,51+0,95 MxMm,
temeHri sruaepmuc 41,81+1,11 MKM, JKanbIpaK TaKTaChIHBIH KaNbIHABIFEI 838,67+1,37 MKM OOJIIbL.

l-xecTe

A.asiatica Juz. ecIMIITiHIH JKANBIPAFLIHBIH AHATOMHSIBIK KOPceTKilTepi

OTKI3TiII MIOKTapPHI, Me3odwn KaIBIHABIFE, | DNHAEPMUC KAIBIHABFE, | JKambipak Tax-
OciMaik Typi MKM MKM MKM TaCBIHBIH Ka-
Y3BIHJIBIFBI eHi OaraHaipl | OOPIBUIIAK | KOFApPFBI TOMEHT1 | JIBIHABIFbI, MKM
A. asiatica Juz. |421,41+£1,41|485,39+1,09 | 61,03+1,07 | 52,25+1,15 | 44,51+0,95 | 41,81+1,11 | 838,67+1,37
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A.asiatica Juz. eCIMAIriHIH >KamblpaK SMHACPMHUCIHIH aHATOMUSUIBIK KYPBUIBIMBI JTOP30BEHTPAJIIBI
THIITI, )KOFAPFbI KOHE TOMEHT1 SMUACPMUCTIH KICTKANAPhl AOHIeIeK MimmHal. JKanslpakThlH TOMEHT1 KOHE
JKOFaprbl SMUACPMUCTEP] aHBIK KOPIHEIl, TOMEHI1 JSMHICPMHCTE JKHI OpHAJIACKAaH TYKTEp >KoHE Oe3mi
KYPBUIBIMAAp Ke3/ecei. OTKI3ril MoK XKaKChl )KETUINeH, (Io3Ma KaJdbIHABIFEl, KCUIeMara KapaFraHa, Kirli
0o KenreH. [lapeHxuma KiieTKazapbl KOIKbIPIIbI, TyCCi3, OIpKeKi KieTkanapaad qameirad (1-cyp.).

1 — XOFapFbI dNTUIEPMHUC; 2 — OaraHaIbl Me30QWILT; 3 — OOPIBIIIAK ME30(HILT,
4 — TOMEHT1 dMHUIEPMHUC; 5 — OTKI3TiIlI MOK; 6 — TYKTEp

1-cypert. A. asiatica Juz. eciMAiri >kanbIparbIHBIH aHATOMUSIIIBIK KYPBIIBICHI

A.asiatica Juz. ecimairi caOarbIHBIH MOP(OMETPUKAIBIK KOPCETKIITEepl 2-KecTele OepiireH.
CabarbIHBIH OTKI3TIII IIMOFBIHBIH Y3BIHABIFEI 968,03+£1,77 MxM, eHi 667,85+1,21 MM, ¢iosma Kejemi
136,0940,93 mxMm, kcuimema kememi 371,91+1,45 MM, asmmaepMuc  KamblHABIFBL  55,71£0,13 MM,
ckiepenxuma 449,85+1,53 MKM koHE KaOBIK KaIbIHABIFEI 345,79+0,73 MKM II1aMachlH KOPCETTI.

2-xecTe
A.asiatica Juz. ecimairi cabaFbIHbIH AaHATOMUSUIBIK, KOpceTKilTepi
.. . OTKisrim Wok, MKM Kcunema, ®drnosma, Smuzepmuc CkiepeHxuma, KaObIK,
Ocimik Typi . KaJIbIHIBIFBI,
Y3BIH]IBIFBI eHi MKM MKM MM MKM MKM
A. asiatica Juz. | 968,03+1,77|667,85+1,21| 371,91+1,45 | 136,09+0,93 | 55,71+£0,13 | 449,85+1,53 |345,79+0,73

OcimMaik cabarbIHBIH aHATOMHSUIBIK KYPBUIBICHIHIA OIpKEJIKI ThIFBI3 OPHAIACKAH KICTKalIapAaH TYPaThlH
SMUICPMHUC KaOAThIHBIH ACTHIH/IA aJFAIIKBI KAObIK opHanackaH. CKICpEeHXUMA HKOHE MAPSHXMMA KIIeTKAIaPh
aHbIK KepiHeni. Ca0aKThIH ©TKI3TiIl IIOKTAPHI )KaKCHI JKETUITeH, KcriieMa, (pirosMa 3fieMeHTTepl MeH KaMOui
opHajacKaH. DnuaepMuc OeTiHae TpuxoManap Oakikansaas! (2-cyp.).

N

1 — smnepmuc; 2 — anFaiksl KaObIK; 3 — ckiepenxuma; 4 — ¢uiosma; 5 — kaMOwuit; 6 — Kcuiema,
7 — IapeHXMMa KJIeTKaJapbl; § — OTKI3TIlI 0K, 9 — Tpuxoma

2-cyper. A.asiatica Juz. eciMairi cabarbIHBIH aHATOMHUSUIBIK, KYPBIIBICHI
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A. asiatica Juz. eCiMIITi TaMBIPBIHBIH AHATOMUSJIBIK KYPBUIBICBIHBIH MOP()OMETPHUKAIIBIK KOpCeT-
KilmTepi 3-KecTene KepCeTUIreHICH: TaMbIpbl KaOBIFBIHBIH KalbIHIABIFBI 270,21+1,77 MKM, Kcuiaema
coynenepiniy quametpi 1262,73+0,89 Mkm, an ¢uosMa KaabiHAbEs! 117,45+1,05 MKM 00J1IbI.

3-kKecTe

A.asiatica Juz. eciMIiri TAMbIPbIHBIH AHATOMHUSIJIBIK KOpPCeTKilTepi

OciMaik Typi KaOrIK KanpIHABIFEL, MKM | Drosma KadsIHABFEL, MKM | Kcmrema coynenepiniH AuamMeTpi, MKM
A.asiatica Juz. 270,21+1,77 117,45+1,05 1262,73+0,89

A. asiatica Juz. eciMIITi TaMbBIPBIHBIH aHATOMUSIIBIK KYPBUIBICHIHIA TIEpUICpMa, AJFaIllKbl KaOBIK,
JKaKChI KETUITeH KCHIeMa JIEMEHTTEpl aHbIK Oaikanaspl (3-cyp.).

1 — nepunepma; 2 — anFamkbl KaobIk; 3 — ¢uioama; 4 — KaMOmii; 5 — KcueMa

3-cypert. A. asiatica Juz. 6CIMAIri TAMBIPBIHBIH aHATOMUSIIBIK KYPBUIBICHI

Kopuvimuinowi

Onrycrik [Isreic Kazakcranna ecetin A. asiatica Juz. eciMIiTiHE TOH KamlbIparbl, cabarbl XKOHE
TaMBIPBIHBIH MOP()OMETPHUKAIBIK KOPCETKIIITEPI aHBIKTAIAbI. JKambIparbl COMAKIIA-)KYMBIPTKA MIIIiH/],
merTepi ipi TicTi 6osbin KenreH. JKanbIpak TakTachlHAa Oip ©TKI3TIII IIOK JKOHE TOMEHTI SIUACPMHUCTE JKUl
OpHaJacKaH TYKTep MeH Oe3lli KypbUIBIMAap Ke3ziecedi. OCIMIIKTIH cabaFbl MEH TaMBIPBIHIA KCHeMa
AIIEMEHTTEP] KaKChl AaMblFaH. Jopiflik eciMOiKTepAiH BereTaTHUBTIK MYIICIEPiHiH aHATOMHSIIBIK Oenrijepin
aHBIKTAy INMKI3aTThl (hapMakoJIOTHsa MaiganaHyra IpikTel ajy calachlH JKOorapbliaTaabl. OciMIiKTepai
3epTTeyJic  JKOJIOTHSUIBIK-TeOTpaUsIblK  TapalyblH, THUIMJII  NailaaHBUTYBIH, COHBIMEH  KaTap
CaNBICTBIPMANBI-MOPQOJIOTUSIBIK,  AHATOMUSUIBIK ~ OHICTepAi  MHaijanaHy,  JOpUTIK  IIHMKI3aTTBIH
JIMarHOCTHKACHI )KOHE HAKTBIPAK CUTIATTAMACHI YIIIIH KaXKeT.
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A.H. Kanuepa, A.M. Jlurap6aena

Buonoruvyeckue 0c00€HHOCTH JIEKAPCTBEHHBIX PACTEHH
Agrimonia asiatica Juz. B ycnousix Oro-Bocrounoro Kazaxcrana

B crarbe mpezncTaBiIeHsl pe3ysIbTaThl HCCIISIOBAHUS JISKAPCTBEHHOTO pacTeHust Agrimonia asiatica Juz., Buxn
pona Agrimonia L. cemelicTBa po3ouBeTHbIe, pacnpocTpaHeHHoro Ha lOro-Bocrtoke Kaszaxcrana. Jlanst
MopdoJIorHYecKas 1 aHaTOMHYEcKasi XapaKTepUCTHKA BEr€TaTHBHBIX OPraHOB 3TOTO pacTeHus. Peneitnnuex
a3UaTCKuil — MHOTOJIETHEE TpaBsiHUCTOE pacTeHue BeicoTol 30—117 cm. JIucThs oBangbHO-AHIIEBUAHEIE, 3y0-
yatele, JuimHa 3—-30 oM, mupuHa 2,512 cM. Ha nucToBoii miacTMHKE OAWMH NMPOBOSIINKA My4oK. B HkHEM
SMUAEPMHCE BCTPEYAIOTCSA NMPOCThIE TPUXOMBI. BepTHkanbHbIe CTEONH MOKPHITH UITHHHBIMH, KECTKUMH,
omymeHHbIMA Bonockamu. Couperne mamuHON 40 cM, IBETKH 3JUTUNTHYECKHE, JIEECTKH TEMHO-XKENTHIC;
mwroas! HOW 9 MM. CTeONIM M KOpHH PAacTeHUH XapaKTepU3yIOTCS XOPOIIO Pa3BHTHIMU JIEMEHTAMH KCH-
neMbl. PaccMOTpEeHBI MHOTOUNCIIEHHBIE HCCIIEIOBAHNUS 110 UCIIOIBb30BAHHUIO COAEPIKAIMXCS B PaCTEHUX (ia-
BOHOUJIOB, TPUTEPIIEHOUJIOB, BHICOKOXKUPHBIX KHCIOT, ()EHOIBHBIX KUCIOT M MOJINCAXapUAOB UIS JICUCHUS
pa3IUYHBIX 3a00JICBaHUH B HAPOIHOU M TpaJuIMOHHON MeauiuHe. [IpemapaTsl BereTaTHBHBIX OPTaHOB pac-
TeHUit ucciaenoBatnuch u ¢pororpadpuposanics Ha Mukpockorne MCX100 Micros, HOAKIIOYEHHOM K KOMITbIO-
Tepy co crennanbHoi nporpamMmoii Microvisible. Kpome Toro, BbimosHeHbl MOPGOMETPUUSCKUE H3MEPEHHUS
AHATOMUYECKOH CTPYKTYpHI JINCTHEB, CTEO U KOPHS PACTEHUH U MPUBEIECHBI UX CPETHUE 3HAUCHUSI.

Knioueswie cnosa: Agrimonia asiatica Juz., snuaepmuc, $hro3ma, KcuiieMa, IPOBOISIINN MTyd0K, Me30(QHILI,
TPUXOMa, IepuJepMa, CKIEPEHXUMA.

A.N. Kaliyeva, A.M. Digarbaeva

Biological features of medicinal plants Agrimonia asiatica Juz.
in the conditions of the South-East Kazakhstan

The article presents the results of the study of the morphological and anatomical characteristics of 4. asiatica
Juz vegetative organs. species of the genus Agrimonia L. family Rosaceae common in the South-East of
Kazakhstan. 4.asiatica Juz — a perennial herbaceous plant, 30—117 cm in height. The leaves are ovate-ovoid,
dentate, 3-30 cm long, 2.5-12 cm wide. There is one conducting beam on the leaf blade, and simple
trichomes are found in the lower epidermis. Vertical stems are covered with long, stiff, drooping hairs. The
inflorescence is 40 cm long, the flowers are elliptical, the petals are dark yellow; fruit drooping 9 mm long.
Stems and roots of plants are characterized by well-developed elements of xylem. Numerous studies on the
use of flavonoids, titropenoids, high-fatty acids, phenolic acids and polysaccharides in plants for the treatment
of various diseases in folk and traditional medicine are considered. The studied preparations of vegetative
organs of plants were photographed on microscope MCX100 Micros with special program Microvisible,
connected to the computer. In addition, morphometric measurements were made on the anatomical structure
of the leaves, stem and root of plants and their average values were given.

Keywords: Agrimonia asiatica Juz., epidermis, phloem, xylem, conduction beam, mesophyll, trichoma,
periderum, sclerenchyma.

References

1 Grudzinskaya, L.M., & Gemedzhieva, N.G. (2012). Spisok lekarstvennykh rastenii Kazakhstana [List of medicinal plants in
Kazakhstan]. Almaty: Kredos [in Russian].

2 Mukhitdinov, N.M., & Mamurova, A.T. (2013). Darilik osimdikter [Medicinal plants]. Almaty [in Kazakh].
3 Iskendirov, A. (1982). Kazakstannyn darilik osimdikteri [Medicinal plants in Kazakhstan]. Almaty [in Kazakh].

4 Mukhitdinov, N.M., Begenov, A.B., & Aidosova, S.S. (1994). Osimdikter morfologiyasy men anatomiyasy praktikumy
[Workshop on morphology and anatomy of plants]. Almaty: Kazak Universiteti [in Kazakh].

5 Kokenov, M.K., Adekenov, S.M., Rakymov, K.D., Isambaev, A.l., & Sauranbaev, B.N. (1998). Kazakstannyn darilik
osimdikteri zhane onyn koldanyluy [Medicinal herbs in Kazakhstan and its application]. Almaty: Gylym [in Kazakh].

6 Gadetskaia, A.V. (2009). Farmakolohicheskie svoistva repeshka aziatskoho (Agrimonia asiatica Juss) [Pharmacological
properties of Asian Asiatica (Agrimonia asiatica Juss)]. Proceedings from: Innovative development and innovation in the modern

32 BecTHuk KaparaHauHckoro yHvusepcuTeTa



OHrycTik WbiFbic KaszakcTaH anmarbiHAafbI ...

Kazakhstan. Prestigious technical disciplines’09. Il Mezhdunarodnaia konferentsiia — III International conference. (pp. 234-235).
Almaty [in Russian].

7 Prozina, M.N. (1960). Botanicheskaia mikrotekhnika [Botanical microtechnology]. Moscow: Vysshaia shkola [in Russian].

8 Kaliyeva, AN. (2015). Biolog mamandaryn daiyndauda Agrimonia L. tuysy darilik turlerinin biologiialyk erekshelikterin
bilim beru zhuiesinde paidalanu [Use of biological peculiarities of Agrimonia L. genes medicinal medicinal types in the educational
process at training of biology specialists]. Doctor's thesis. Almaty [in Kazakh].

9 Lakin, G.F. (1990). Biometriia [Biometry]. Moscow: Vysshaia shkola [in Russian].

Cepus «Bronorusi. MegmuuHa. Meorpadusi». Ne 1(89)/2018 33



VK 630.231 (574.24)

I'.K. Cynranrasuna, K.K. Celiurxanosa

Kocmanaiickuii cocyoapcmeennwiii ynugepcumem um. A. baiimypcvinosa, Kazaxcman
(E-mail: gul sultan@mail.ru)

CoBpemMeHHOe COCTOSIHHE COCHOBBIX JIECOB
npUupoaHoro napka «bypaodai» nmocjie moxkaposn

IIpencraBieHsl pe3ysbTaThl U3Y4EHHs BOCCTAHOBJICHHS COCHOBBIX JIECOB IIOCIE I0XKapoB B I'ocynapcTBeH-
HOM HaIlMOHAJILHOM IpHpoaHoM napke «bypabaii». MaTepuaisl NOIydeHbl B pe3yIbTaTe MOJICBBIX HCCIIe0-
BaHuit (2010-2017 rr.): M3y4eHH KaMEHHUCTBIE OOpHI, MEPTBONOKPOBHO-IHIIAHHUKOBEIE OOPHI, MIINCTO-
TpaBsiHBIE CyXHe OOpBI, KyCTapHHKOBBIE OOpBI, MIIMCTO-TPaBSIHBIC BIIAYKHBIE OOpHI, C(harHOBBIE COCHSKH.
CyKIIECCHOHHBIE TIPOIIECCHI TIPOXOAAT MEATIEHHO B KAMEHHCTBIX U MEPTBONOKPOBHO-TUIIAHHIKOBBIX 60pax.
JlecoBo300HOBIIEHHE COCHBI B C()arHOBBIX OOpax yIOBIETBOPHUTENBHOE; B MIINUCTO-TPABSHBIX BIAKHBIX U B
MIIHICTO-TPABSIHBIX CYXUX O0pax — XOpoIllee.

Kniouesvie cnosa: npuponusiii napk «bypabaii», BOCCTAHOBJICHHE, COCHOBBIN JieC, Tapb, JIECHBIE IOXKapBbl,
Koxmerayckast BO3BBIIICHHOCTB, JIECOBO30OHOBIICHUE, CYKIIECCHSL, JINIAaHHUKN, MXH, BHICIIHE PACTECHHUS.

Bseoenue

Ha Teppuropun PecnyOnmku Kaszaxcran npenctaBieHbl 0C000 IEHHBIE 110 TIOPOJHOMY COCTaBY, C Ha-
JUYAEM PEIUKTOBBIX M SHAEMUYHBIX MOPOJI, YHUKANbHbIE MO0 MPOAYKTUBHOCTA M T€HETUYECKUM KadecTBaM
JIeCHBIC MacCHBHI [ 1].

M3 31 noxkazarens «kauyecTBa xku3HW», npuBoguMbeix FOHECKO, 15 HenocpeacTBeHHO CBsI3aHEI C Jie-
coM i onpeersiforest uM. CoXpaHeHHUe JIECOB, Kak cTabuim3aTopa rio0albHbIX OMOC(EPHBIX MPOIIECCOB U
HMCTOYHMKA MHOXKECTBA LIEHHBIX MPOAYKTOB, SBISETCS HEOOXOAMMBIM yCIOBHEM OOECTIEUEHHs IKOJIOTHYE-
CKOI1 0€30MaCHOCTH U YCTOMYMBOTO COIMATbHO-3KOHOMHYECKOTO pa3BUTHUS YeloBeuecTsa [2].

B cremHoii 30HE JIeCHBIC YKOCHCTEMBI PACIIPOCTPAHEHBI (hparMEHTApHO W 3aHUMAIOT HE3HAUUTEIIBHBIC
wiomand. HecMoTpst Ha 3TO, OHH SBISIFOTCS yOEXKUIIEM MHOTHX PEIKUX BUAOB (IIOpPHI U (payHbI, BBITIOIHS-
0T BOJOOXPAaHHYIO, JIAHAMAGTOCTAOMIU3UPYIONIYIO POJb M MOBHIIMIAIOT 3CTETUYESCKYIO [IEHHOCTh CTEITHBIX
naaamagToB [3]. BaxkHelnyto poib B COXpaHCHHH MPUPOAHBIX JAHAMAPTOB, JIECHBIX 3KOCUCTEM U TO/I-
Jiep>KaHUM UX YCTOWYMBOTO (DYHKIIMOHUPOBAHHMS BBIITOJHSIOT HAIIMOHAIBHBIC TIPUPOTHBIC TTAPKH.

T'ocynapctBeHHBI HanmmoHANBHBIM mpupoausii nmapk (I'HIIIT) «bypabaii» sBIseTCS MPUPOIOOXpaH-
HBIM TOCYJIJaPCTBEHHBIM YUPEKICHUEM, BXOJISAIINM B CUCTEMY 0CO00 OXpaHIEMBIX MPUPOIHBIX TEPPUTOPHIA
pecITyOIMKaHCKOTO 3HAYEHUS W HaXOAWTCS B BeICHWUH YTpamieHus Aenamu [Ipesmmenra PecmyOmmku Ka-
3axcTaH. Mctopusi opraHu3aIiiy JECHOTO MPEapusaThs oTHocuTes K XIX B., korma B 1898 1. B 3amamnoi
YacTH COBPEMEHHOW TEPPHUTOPUHU HAIMOHAIHLHOIO Mapka ObUIn 00pa3oBaHbl bopoBckoe Ka3eHHOE JIeCHUYE-
CTBO U JiecHas mikona [4].

B cerogmsmaem cratyce I'HIII «bypabaity dyakmuonupyer ¢ 2000 1. 1 pacmonaraercs Ha TEPPUTO-
puu bypabaiickoro n EHOeKIIMIBAEPCKOTO paifoHOB AKMOIHMHCKOH oOnacT. TeppUTopusi HAMOHAIEHOTO
napka «bypabaii» Haxonutcs B rpanunax LllyanHcko-bopoBcKkoil KypopTHO 30HBI.

OcHOBHaA LIEJh AEATEIHHOCTH MPUPOAHOTO Napka «bypabaii» — pa3BuTre U ycToiunBoe (GyHKIIMOHH-
pOBaHME HAIMOHAIHFHOTO TPUPOJAHOTO MapKa, COXpaHEHHE, BOCCTAHOBJICHHUE U M3yUYeHHE YHUKAIHLHOTO MPH-
poIHOro KomIuiekca — bypabaiickoro ropHO-JIECHOTO MacCHBa, UMEIOIIETO 0COOYH0 3KOJIOTHYECKYIO0, Hayd-
HYI0, KYJIbTYPHYIO B peKpealiioHHYI0 IIEHHOCTS [5].

Jlecucrocts Bypabaiickoro paiiona camas Beicokast B CeBepHoM Kazaxcrane — 13 % muromanu paii-
oHa [6]. OCHOBHBIMH JI€COO0PA3YIONIMMHY TOPOAAMH HA TEPPUTOPHUU HAITMOHAIBHOTO TapKa SBISIOTCS COCHA
u Oepesa, KoTopble 3aHUMArOT 65 % u 31 % TOKPHITO JIECOM IUIONIAU COOTBETCTBEHHO. Jpyrumu apesec-
HBIMH ¥ KyCTapHUKOBBIMH ITOPOJAAMHU 3aHATO Beero 4 % ruromiau.

Jlecuple OMOTEOIIEHO3BI OTHOCATCS K YHCITy HaubOoJee CIOKHBIX IKOJOTHYEeCKHX cucteM. OTHUM U3
AKOJIOTHYECKUX (DAaKTOPOB, BIUSIONINX HA WX Pa3BUTHE, SBISIFOTCS MOXKAPhl, KOTOPHIC B OOJIBIIMHCTBE CITY-
yaeB BEAYT K CMEHE TMOpOJ W CHIKEHHIO NPOAYKTUBHOCTH. (OCHOBHBIE MapaMeTpbl MPHPOJIHO-
KIIMMATUYECKUX YCIIOBUH PECHyONMKU ONaronpHsTCTBYIOT BO3HHKHOBEHHUIO MOXKAPOOIACHOW CHUTYAIIHH.
OO0muii [eduIuT BiIary, Cyxoe 1 )apKoe JeTO Ha MPeo0IIaaroliei YacTH CTPaHbl CIIOCOOCTBYIOT YCTaHOB-
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JICHUIO TIPOJOKUTENBHBIX 3aCyX, COMPOBOKIAEMBIX CYXOBESIMH U MBUILHBIMU OypsMH. B pe3ynbTare 3T0oro
OCHOBHAs Macca HaIllOYBEHHOTO IIOKPOBA OBICTPO BBICHIXAET, IPEBPAINASCH B OMTACHBINA TOPIOYNI MaTepHall.

KonmgecTBo necHBIX TokapoB B KaszaxcraHe ¢ KaIbpIM TOJOM HEYKIIOHHO yBenmuuBaercs. B 2012 r.
KOJIMYECTBO JISCHBIX TIOXKApOB cocTaBuio 665 (yBemuumiock Ha 11 % mo cpaBHenuto ¢ 2011 r.), a monians
mokapoB cocraBmia 6606 rexrapoB (yBennumiaack Ha 3 %) [7]. B omHO# Tompko AKMOJHMHCKON 00iacTH
rIomianes moxkapos B 2012 1. cocraBuia 1256 rextapos, uto coctapisieT 20 % oT o0miel miomaan moxapos.
Takoe yBenwueHHE YHMCIIA TOXKAPOB MOXKET MPEJACTABIATh Yrpo3y YHUKaIbHOMY OOTaHUKO-Teorpadu-
YECKOMY KOMITIEKCY — ['oCyJapCcTBEHHOMY HallMOHATHLHOMY MPUPOJIHOMY Tapky «bypabaii».

Obvexmul U Memoouxka Ucciedo8anull

drnopucTUYECKHe UCCIeA0BaHUS ObLUTH OrpaHUYEHBI TEPPUTOpHEH | 'oCyJapCTBEHHOTO HAIIMOHAIBHOTO
npupoanoro napka «bypa0aii». [Inomans HanmonaneHoro napka 129 935 ra, uro cocrasnser npumepHo 1/5
moniaan Kokiierayckoil Bo3BbIlIEHHOCTH. McciieioBaHusl TPOBOWIINCH MapIIpyTHBIM MeToaoM. M3yde-
HueM Obutm oxBaueHbl Tepputopun 10 necamuects I'HIIII «bypabait». MccneqoBanus MpOBOIMINCH Ha
LIECTH THIIaX COCHOBBIX JiecoB. Ha ocHOBe MarepuanioB, cOOpaHHBIX B X01e moJieBbix padot 2010-2017 rr.
Ha teppuropuu ['HIIII «bypabaii», cocraBieH aHHOTUPOBAHHBIA CIIHCOK COCYIUCTBIX PAacCTEHHUH rapei u
ropenbHuKoB. LleHodiopa rapeii HacuuTeiBaeT 170 BuaoB, oTHOCAIMXCS K 113 pomam u 39 cemetrictBam [8].
Komnekuuss repOapHbIX 00pa3noB XpaHuTcs Ha Kadeape Owonmormn u xumun KocTaHaiickoro
roCyJapCTBEHHOI'0 YHUBepcuTeTa uMeHH A.balTypchiHOBa.

3a OCHOBY THITIOJIOTHM COCHOBBIX JIECOB B3fTa THMOJOTHS Jeca, pa3padboranHas B.H. CykaueBeiM
(1948): xameHucTsie OOPHI, MEPTBOMOKPOBHO-TUIIIAWHIKOBEIC OOPBI, MIIHUCTO-TPaBsSHbEIE — 0oyiee Cyxue
00pBI, KyCTapHUKOBBIE OOPBI, MIIUCTO-TPABSIHbIE — 00Jiee BIaXXHbIE OOpPBI, c(harHOBBIE COCHSKH [9].

Bo3zpacT moxapa yTOYHsUICA 1O OTYETHBIM JaHHBIM. OTHCaHWe TUMA Jeca MPOU3BOIWIOCH C YIETOM
pabot B.H. Cykauesa (1948), 3.JI. bepesuna (1961), I1.JI. I'opuakoBckoro (1987). Becero obcienoBano 60-
nee 50 rapeit u ropenbHUKOB. Ha n3yyaeMoil miomaan COCHOBOT'O Jieca ONpeAessUTUCh TUI TOXKapa U BpeMs
ero Bo300HOBJEHUS. PsioM ¢ TeppuTOpue, TpOHIeHHON MOXapOM, B TOM K€ THIIE Jieca BHIOMPAJICS] KOH-
TPOJIBHBIN y4acTOK, HE IPOUICHHBIN MOXKapPOM.

YueT BO30GHOBIICHHs IPOBOIMIICS HA MPOOHBIX MIIOMIAAKaX pasmepom 1 M°. Pacrmonaramuck mpoGHbIe
TUTOINAAM JICHTAMH U 3aKJIabIBAINCh PETYIISIPHO, yepe3 2 M. B ONBITHRIX BapHaHTaxX W B KOHTPOJIE 3aKJIa/lbl-
Bastock 1mo 200-300 mromamok. B oMHOTHITHBIX W OTHOBO3PACTHBIX TapsX M ropelbHUKaX IUIOMIAJKN 00be-
TUHSUIACE. JIEHTHI pacronaragiuch B CPEAMHHON YacTH Tapy WM TOPEIbHUKA, C OTCTYIUIEHHEM OT Kpas He
MeHee, yeM Ha 50 M. Beero obcnenoBano 9300 y4eTHBIX IUIOMIAIOK, BKIIOYas KOHTPOib. Ha kaxmoil yuer-
HOM TUTOINA/IKE YYUTHIBAIOCH KOJIMYECTBO OCHOBHBIX JIECOOOPa3yIONMX NMopo (cocHa 0OBLIKHOBEHHAsI, Oepe-
3a, OCHHA, JPEBOBUAHBIE UBHI). J[J151 COCHBI 1 Oepe3bl YUUTHIBAIN BO30OHOBIIEHHE U MOJIOJION MOAPOCT — OT
2 o 15 ner, BeIcOTOM 710 1,5 M.

Peszynomamot u 0bcysicoenue

Kamenucmoie 60pwi. CocHOBBIC HACRXKJICHUS HA TPAHUTAX PACIONIOKEHBI 1Mo BepinHe Kokmerayckoro
XxpedTa ¥ Mo KaMEHHUCTBIM IrpuBaM. BoJbilas 4acTh MOBEPXHOCTHU MPEJICTaBIICHA BBIXOJIAMH KPYIHBIX T'pa-
HUTHBIX TJI6I0. [10YBBI, KaK MPaBUIIO, HEMOJHOPA3BUTHIC, OOPA3YIOTCS B TPEIIMHAX, B HEOONBIINX Yyriry0e-
HUSX B TPAHUTHBIX TUTUTAX, Ky/la CMBIBACTCS MEIKO3EM, Ii¢ CKAIUIMBAIOTCS OTMEPIIHE OCTATKH PACTCHHH.
[Toua Oypo3zeMHasi, MPUMUTHBHO-aKKYMYJIATUBHAS, (hparMeHTapHas, MECTaMU TOPHBIE YePHO3EMbI HETIOJN-
HopasBuThie. Kak mpaBuio, BEpXHSIS YacTh MOYBBI COCTOMT M3 PA3HOW CTENCHH IEPETHUBIICH COCHOBOM
xBou (0-3(5) cM), 3aTeM — rpaHUTHAS JAPECBA, C OCTATKAMH OTMEPIINX PACTCHUM, C BKIIFOUCHHEM MEJKUX H
cpenanx Kamuen (7o 10 cMm), manee — rpaHUTHAS TUTATA.

JpeBecHbiil sipyc oOpasyer cocHa V OOHHMTETa ¢ €IMHUYHON mpuMechlo Oepesbl (Betula pendula)
(tabn. 1). Ilo Tpemmuam BcTpewaroTcs Kycrapuuku — Cofoneaster melanocarpus, Juniperus communis,
Spiraea hypericifolia, mamaiinuku — Cladonia sylvatica, C. alpestris C. rangiferina, mxu — Politruchum
striktum, P. juniperinum, P. piliverum, Boictivie pactenus — Achillea nobilis, Antennaria dioica, Asplenium
septentrionale, Calamagrostis epigeios, Carex supina, Trifolium lupinaster, Sedum hybridum, Woodsia
ilvensis.
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Tabnuma 1

XapaKTepﬂcnma Y4YaCTKOB Ha rapsix B KAMCHUCTbIX 60an

Ksap-| Ton Tun Kracc Bpe-
JlecunuectBo XapakTepucTHKa y4acTKa MEHH T0CTie
Tan |moXxapa| TmoXapa
mokapa
Boposckoe 1 2010 Huzosoit  |Bepmmna 1. Kokmme. CocHSIK MepTBONOKpOBHBINA. Ha- I
CWJIBHBIH |rap J0 IBYX M Ha KPYMHOTIBIONCTON ocodm. d-ma ap.:
8C+2b. Bospact 60-80 ner. Harap Ha mouBe 2—3 cM.
ITokpeIT ponIoroiHe XBoen
3omoTobopckoe 24 2005 Cnaberii  |KamenucTeiii ckiaoH, cocHsk, monnora 0,4-0,5, 3mako- 11
HH30BOH |BO-Pa3sHOTPaBHOE COOOIIECTBO
3omoTobopcKoe 24 2000 | CunpHbli |BepmuHa KaMEHUCTON TPSIbI, BEHHUKOBOE COOOIIECT- 1
HU30BOH [BO
Boposckoe 7 1997 | KomOunn- |Kamenucrsiii ckioH r. Kokmie, rpaHuThl, KpynHas Ka- v
POBaHHBI |MEHHUCTasi cTapas 0coOb, 371aK0BO-3u3H]opoBoe c000-
CWJIBHBIN |IIECTBO
Bynanaunckoe 18 1997 HuzoBoit |['panuTHBIE CKallbl, BO3pacT cocHbl 60—80 neT, moaHoTa v
cunpHBIH  [mogpocta 0,6—0,7. Pa3HOTpaBHO-3JIaKOBOE COOOIIECTBO
Bynanaunckoe 89 - Kontpons |I'panutneie ckansl, FOC, Bo3pact 80—100 ner, BbicoTa -
12 M, momuora 0,6, cocHsak mumaiHuKOBBINA, OIIIL
MXOB U jnumadHukoB 80 %, BBICIIMX pacTeHUH —
15 %, acconmanys pa3sHOTPaBHO-3JaKOBas

B kameHUCTBIX O0pax KOJIMYECTBO BO30OHOBIICHUI COCHBI HE MIPEBBINIAET | THIC. IIT./Ta, & HA MOJIOJIBIX
rapssx — He Oonee 0,1 ThIC. mT./Ta. BCXoapl 1 MONIOI0M OIPOCT pachpesiesicHbl KpaitHe HEpaBHOMEPHO U
MPUYPOUYCHBI K TPEIIMHAM B CKaJlaX, B MUKPOIOHMKCHHSIX, 3aMMOJHEHHBIX JPECBOU U MEepernpeBIieii XBOSH.
B0300HOBIICHHE TUCTBEHHBIX TIOPOJI TAKKE HEYTOBIECTBOPUTEIHLHOE.

MepmeonoxpoHo-TuumatiHuKkogvle 6Opbl UMEIOT HauOoJIbIIee PACHpOCTPaHECHHE HA TEPPUTOPUU Ha-
IMOHATLHOTO TIApKa W 3aHUMAIOT IMOJIOTHE CKJIOHBI HU3KOTOPHI M MEKCOIOYHBIX MPOCTPaHCTB. boHuTeT
HacakJIeHUI oTHOCUTCS K [V Kitaccy, HO B HEKOTOPBIX yciIoBusX MoxkeT ObiTh 111 u maxe II kimacc. Hamou-
BEHHBIH TIOKPOB Ype3BbIYaiiHO paspexeHHblii — 5-20 %. [louBsl nanamadToB, 3aHATEIX MEPTBOIIOKPOBHBI-
MU JTUIIAHHUKOBBIMU OOpaMu, MPEICTABICHBI YePHO3EMaMH OOBIKHOBEHHBIMU C YKOPOUYCHHBIM TpoduiemM,
MaJIOPa3BUTHIMH, MPUYPOUCHHBIMU K IIEOHIO MOPOJ MPOTepo30s. HakoruieHne B MOYBaxX OKCHIOB CEPHI,
MarHusi 00ycJIOBJICHO OMOTeHHOW akKyMmynsimed. UepHo3eMbl OOBIKHOBEHHBIE COJIEPKAT MHOTO YacTHI] C
¢dpakmueit < (0,01 MM, ¥ IO MEXaHUYECKOMY COCTaBY OHU OTHOCSTCS K TSDKENBIM CyriuHKam. [1ouBel u mo-
ponbl MaHAmAapTOB HA KBapIMTaXx 00eIHEHBI MUKpoldneMeHTamu, uckitodast Cu, Ti, Sr. CocHa dhopmupyer
YHCTBIC CPETHEBO3PACTHBIC HACAK/ICHHUS C SAMHUYHON IPUMECHIO Oepe3bl.

B aToM THIIE Jeca NIMPOKO MPEACTABICHBI JUITAWHUKN: HA BAyHAX M CKaJlaX BCTPECUYAIOTCS HAKUITHBIC
mumaiauku Parmelia saxatilis Linds., P olivacea (L.) Ach., Peltigera rufescens (Weis.) Humb.; Ha mou-
Be — Cladonia sylvatica (L.) Hoffim, C. alpestris (L.) Rabenh, C. coccifera (L.) Willd. Ha crapbix cocHo-
BBIX CTBOJIaX BCTpedarorcs snudurHbie mumaiuuku Cetrariapinastri (Scop.) S. Gray, Hypogymnia physodes
(L.) Nyl., Evernia prunastri (L.) Ach., Letharia thamnodes (Flot.) Arnold. MHOrOUnCIIEeHHbIE MXH UMEIOTCS
Ha kKamHsax (Grimmia ovalis (Hedv.) Lindb., Hedvigia ciliata (Hedv.) P.B.), Ha nouse (Politruchum
Juniperinum Hedv., P piliverum Hedv.). B Hanmo4BeHHOM mOKpoBe NMpUCYTCTBYIOT Calamagrostis epigeios,
Poa angustifolia, P. stepposa, Antennaria dioica, Veronica spicata, V. incana, Aster alpinus, Galium verum,
Seseli libanotis, Potentilla argentea, Artemisia sericea. 31ech TIONMAAACTCs YPE3BBIYARHO PEAKUMA ISl BCEH
TEPPUTOPUN MEIIKOCOTIOUHUKAa BUI Neottianthe cucullata, a Takxke penKue TAMOPOTHUKH Asplenium
septentrionale, Woodsia ilvensis.

B.H. Cyxkaues (1948) ormeuan cBoeoOpasue 3toro tumna 6opa. OTaudue ero oT aHAIOTUYHBIX JHUIIAH-
HUKOBBIX COCHSIKOB TIPEXKJIC BCETO B TOM, YTO 3/IeCh TIO-HHOMY UJIYT MPOIecChl BO30OHOBICHUS U (POPMHUPO-
BaHUsI HacaxJieHWH. Takke OH OTMeUall 3HAYUTEIILHOE Pa3HO00pa3ne HAIOYBEHHOTO MOKPOBA, B 3aBUCHMO-
CTH OT 3JapHUECKUX YCIOBHH (TabI. 2).
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Tabnuma 2
XapakTepuCcTHKA YYACTKOB HA rapsiX B MEPTBONOKPOBHBIX JIMIIATHUKOBBIX Gopax

Kgap- Tun Knacc Bpemenu
JlecHuyecTBO XapakTepucTHKa y4acTKa
Ta mokapa ocye moskapa
3omoTobopckoe 26 |Kombunupo-|Bospact mo moxapa 40-60 ser, 6C3b20c, apeBocToli HE II
BaHHBI  |BBIBAIWJICS, cTeNeHb moBpexaeHus 90 %, acc. pazHOTOpaB-
CHWJIBHBIM |HO-3JIaKOBas
AxpLnbarickoe 68 Cueabrid  |Bospact mo moxapa 60—80 et 7C2B510c, acc. pazHOTpaBHO- 1T
HU30BOHM  |371aKoBast
Boposckoe 8 Cueabrid  |BospacT o moxkapa 70-90 ner 5C3520c, 6epe3oBblii moj- v
HHU30BOM  |pocT
[Tpuosepuoe 134 | HwmzoBoit |/lo rapu Obu1 cocHOBBIA Jec 80—100 meT, mocie moxapa A%
CHWJIBHBIH  |COPMHUPOBAJICS pPa3peKCHHBIH MEJIKOJIUCTBECHHBIN JieC, B
3amaguHKax ryctoii, monuora 0,2-0,3 (0,5), 1o moxapa moJi-
HoTa cocTasisiia 0,5-0,7, acc. pa3HOTpaBHO-3J1aKOBast
Bapmamunackoe 134 - CocHsK MepTBONOKPOBHBIN, numaiinukoBelid, FOC, nomHora| KoHTpons
0,7, Cladonia sylvaticum + mox. OIIIl Belcul. TpaB, pacr.
15 %
3omorobopckoe 17 - CocHsAK MepTBONOKpOBHEIHM, Bo3pacT 40-60 net, momHota| KoHTpons
0,7-0,8, 7C3B, OIIIT — 20 %

B MepTBOIMOKPOBHO-IHMIIAHHUKOBBIX 0OpaxX Ha CBEXKUX rapsx BO3OOHOBJICHHE COCHBI JOBOJIBHO BBICO-
koe — 10 ThIC. IIT./Ta, HO HA CTAPOBO3PACTHBIX rapsx OHO COCTaBisAeT 1,3 ThIC. IIT./Ta. DTO CBSI3AHO C TEM,
YTO HapyIICHUE TeIOCTHOCTH OOpa MPUBOJUT K OBICTPOMY OJYTOBEHHIO M OCTelHEHHI0. [losBiieHe B0300-
HOBJICHUH Ha PaHHEBO3PACTHBIX U CPEIHEBO3PACTHBIX Tapsx CACPKUBACTCS MOIIHBIM PAa3BHTHEM IJTUHHO-
KOPHEBHIIHBIX 3JI1aKOB, U Tipexae Bcero Calamagrostis epigeios. Ha mo31HEBO3pacTHRIX U CTAPOBO3PACTHBIX
rapsix BO30OHOBJICHHE COCHBI CJICPKUBACTCSI OBICTPBIM (POPMHUPOBAHHEM MEJIKOJIHCTBEHHBIX TIOPO/I.

Kycmapruxoewiii 6op popMupyercst o JOBOJIBHO CYXOBaThIM yBajlaM, C CHJIBHBIM Pa3BUTHUEM I10JIOTA
U3 JICCHBIX M CTCMHBIX KyCTapHHUKOB. [[0YBBI JIerkue, cynecdaHbie, NPECBIHUCTHIC, HEMOIHONPO(PUIEHBIC,
KaK TPaBIJIO, YEPHO3EMbI BBIIIECIOYHBIC. XapaKTEepU3yeTcsl HEBBICOKOH MOIHOTOW, HO JOCTATOYHO BBHICOKUM
oonuteroM cocHbl — III, unorma II (Tadi. 3).

Taonuma 3

XapakTepucTHKA yYACTKOB rapeif B KyCTApHHKOBBIX 60pax

Kgsap- Tun Kiacc Bpemenu
JlecunuectBo XapaxkTepucThKa y4acTka
Tax rmo>kapa oCJIe ToXKapa
Bynannunckoe 87 Hwuzoso#t |Jlo rapum Bospact cocHel 60-80 mer, mosnora 0,4-0,5, I
5C2B30c¢. OIIT — 60 %. Pa3HoTpaBHO-BEHHUKOBOE COO0-
IECTBO
3o10TO0OPCKOE 17 Huzosoit  |[lo rapu Bo3pact cocubsl 40—60 net, noxnora 0,4-0,5, 7C3b, II
cmaberit  [momuota 0,5, OIIT — 85 %. Pa3sHoTpaBHO-31aK0BOE CO00-
IECTBO
Bynannunckoe 87 Huzosoit  |lo rapu Bo3zpact cocHsl 80—100 net, monnora 0,5, 9C1b, I
cpemumii  |OITIT — 65 %. Pa3HoTpaBHO-311aKOBOE COOOIIECTBO
Mupnoe 73 Hwuzopoit |Cocusax 60-80 mer, moxmora 0,7, 9C1 b, OIIIl — 35 %. v
cpenunii  |Pa3HOTPaBHO-0COKOBO-KHU3WIEHUKOBOE COOOIIECTBO
Mupnoe 14 Hwuzopoit |Cocusax 60-80 mer, moamora 0,7, 9C1 b, OIIIl — 40 %. KouTpons
PasnoTpaBHO-0COKOBOE COOOIIECTBO, ¢ yuacThuem Cotoneas-
ter melanocarpa, Spiraea hypericifolia

B.H. CykadeB cumraer, 4ro OOpHI BO3HHKIM Ha MecTe OBIBIIUX Taped. B momecke BcTpedaroTcs
Spiraea crenata, S. hypericifolia, Cotoneaster melanocarpa, Rosa acicularis, Crataegus sanguinea, Salix
caprea. B otimune ot apyrux 6opoB LleHTpansHo-KazaxcTaHCKOro METKOCOIOYHMKA Ha HEKOTOPBIX y4acT-
Kax KyCTapHHUKOBBIU sipyc obpasoBan Cerasus fruticosa (Pall.) G. Woron. B HanouBeHHOM IOKpOBE BCTpe-
varotcst Poa angustifolia, Dactylis glomerata, Phlomis phleoides, Trifolium lupinaster, Veronica spuria,
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V. longifolia, Thalictrum simplex. MoXoBOH W NUIIafHUKOBBIA MMOKPOB Pa3BUT cllabo. DTH OOpBI HMEIOT He-
0O0JIBIIIOE pacIpOCTPaHEHUE U MPUYPOUCHBI K ITOJIOTUM CKJIOHaM K o3epam boposoe u bonbiioe Yebaube.

Bo3o0OHOBNIEHNE COCHBI B KYCTAPHHKOBBIX OOpax MPOMCXOJUT HEPaBHOMEPHO, 0oJiee BCEro BCXOJIOB U
MOJIOJIOTO TIOJIPOCTA MOSBISICTCS HA YYACTKAX C MMOBPEXKACHHBIM IIOYBSHHBIM TIOKPOBOM, TaM K€ MOCEIACTCS
Oepe3a. BozoOHOBIIEHHE OCHHBI O0JIee paBHOMEPHO TIO IUIONIAU Fapy, B OCHOBHOM 3TO MOPOCIIEBBIE MOOETH.
HeGoubIioe KomMuecTBO BO30OHOBIICHHSI CBSI32HO C JIOBOJIBHO OBICTPBIM 33JIepHEHHUEM TIOBEPXHOCTH Tapu
Calamagrostis epigeios. B 3THX yCIOBHSX CESHIIBI COCHBI NMPAKTUYECKH HE MOsBIAOTCS. Hemocrarounoe
KOJIMYECTBO BO30OHOBIJICHHUS! COCHBI B KAMEHHUCTHIX M KYCTAPHUKOBBIX 0Opax CBS3aHO C CYXOCThIO CyOCTpara,
NeperpeBaHreM OB, BEICOKON MHCOISIIUEH.

Muucmo-mpassnvie cyxue bopwsi. B momnecke Berpeyatores Salix cinerea, Rubus idaeus, Ribes nigrum,
R. hispidulum. TlpoexktuBHoe mokpeiTHe 10—40 % (Tabn. 4). B HanmoyBeHHOM TMOKPOBE OOJBIIOE y4aCTUE
npuHuMaT Mxu: Dicranum polysetum Sw., Hylocomium splendens (Hedw.) Bruch et al., Pleurozium
schreberi (Brid.) Mitt., Climacium dendroides (Hedw.) Web. et Mohr., Plagiomnium ellipticum (Brid.)
T. Kop. U3 TpaBSIHHUCTHIX pacTeHHII MECTaMHU BeChMa OOHMIIBLHBIC 3apociu o0pasyeT Equisetum sylvaticum u
Matteuccia strutiopteris. 3maku HEMHOTOUHCIICHHBI: Brachypodium pinnatum, Calamagrostis canescens,
Melica nutans, Poa palustris. I3 pa3zHOTpaBbsi BeTpedaroTes Solidago virgaurea, Rubus saxatile, Fragaria
vesca, Equisetum pratense, Ortilia secunda, Vaccinium vitis-idaea. JloBonsHO penku Neottinanthe cucculata,
Monesis uniflora, Dactylorhiza fuchsia. JIns storo tuma neca [1.J1. 'opuakoBckuii [10] BeIaENSET IPUCYTCT-
BHE TPeX MHIUKATOPHBIX BUIOB: Moneses uniflora, Neottianthe cucullata, Orthilia secunda.

Tabnuuma 4

XapakTepHCTHKA YYACTKOB rapeii B MIINCTO-TPABAHBIX CYXHX Oopax

Ksap- Tun Kiacc Bpemenu
JlecunuectBo XapaxkTepucThKa y4acTKa
TaJ noxapa MoCJIe moskapa
MupHoe HwuzoBoii un- |Io nmoxapa 80—100 set, momuaoTa 0,6-0,7, 7¢2b10c, 3Ha4un- I
TEHCUBHBIM |TEJILHOE MPOTOpaHHUE CKOIUIeHUs omana u Betomu. OIIT —
20 %
Karapkonbckoe 4 | HuzoBoii un- |[lo moxapa Bo3pact cocHbl 120-140 ner, 8C2b, monHOTa II
TEHCUBHBIM |mociie moxapa 0,6. Pa3HOTpaBHO-371aKOBOE COOOIIECTBO.
BricoTa TpaBocTos 25-30 cM
Karapkonsckoe | 74 | Huzooit us- |[lo moxapa Bo3pact cocHsl 100—120 ner, 7C3b. Paznotpas- I
TCHCUBHBIH |HO-3]1aKOBOE COOOIIECTBO
Bynanaunckoe | 101 Husosoit  |[lo moxapa Bo3spact cocuel 80-100 ner, 7C, 1B, 20c. B na- v
crosimiee BpeMs  c(OpMHpOBAJCS MOJO#OH  Gepe3oBo-
OCHHOBO-COCHOBBIH Jiec. KocTsSHUYHO-371aK0BOE COOOIIECTBO
3omnorobopckoe | 47 24 Bospact 80-100 sret, MumcTo-TpaBsHOH O0p Kontpons

HaubomnbIree kommMuecTBO BO3OOHOBIICHHH B MIIIMCTO-TPABSHBIX CYXHUX OOpax MOSBISIETCS HAa CBEXKHX
rapsix 3a c4eT MacCOBBIX BCXOJIOB Ha MHUHEPAJIM30BAHHOH IMoOcje MoXxapa moyse. Bo30OHOBIIEHHE COCHBI BO
MHOTO pa3 0oJbIlle, YeM JIMCTBEHHBIX mopoa. Ho Gonbinas 4acTh BCXOAOB COCHBI IOTUOACT, HE IOCTUTHYB
COCTOSIHHSI MOJIOJIOTO TIOAPOCTA.

Muwucmo-mpaesnvle e1adxcHble HOpbl UMEIOT PACIIPOCTPAHECHUE Y TIOAHOXKHUS COMOK W HHU3KOTOpUH B
MIUPOKUX JIOJUHAX PYYHEB C XOPOIIO BBHIPAKESHHBIM CIIOEM TOYB HA JPECBSHUCTOW WJIM MECYaHOW OCHOBE.
B moxnecke Berpeuatotcs Salix cinerea, Rubus idaeus, Ribes nigrum, R. hispidulum. MoxoBoii TOKpPOB pa3-
But (Politruchum juniperinum Hedv., P. piliverum Hedv., P. piliverum Hedv., Dicranum bonjooni Do Not.,
D. congestrum Brid., Mnium drummondii Br., Sch. Et Gmt., Hylocomium splendens (Hedw) Br. Sch. et
Gmb.). B xauectBe HanboJee PacIPOCTPAaHEHHOI'O MXa Ha TapsAx otMedeH Pleumzium schreberi. [IpoexTus-
Hoe mokpeitue 10—40 %. HamouBeHHBIN TTOKPOB XOPOIIO Pa3BUT, MECTaMU OOWMIIBHBIC 3apOCIH O0Pa3yroT
Equisetum sylvaticum w Matteuccia strutiopteris. 3maku HEMHOTOYHCICHHEI: Brachypodium pinnatum,
Calamagrostis canescens, Melica nutans, Poa palustris. 3 pasHOTpaBbs BcTpevaroTcs Solidago virgaurea,
Rubus saxatile, Fragaria vesca, Equisetum pratense, Ortilia secunda, Vaccinium vitis-idaea. JIoBonpHO pen-
ku Neottinanthe cucculata, Monesis uniflora, Dactylorhiza fuchsii n np. (tabm. 5).

B.H. Cykaues (1948) ormeuan cBoeoOpaszue 3TOro Tuma 60pa Mo MOXOBOMY MOKpPOBY M (iopucTuye-
CKOMY COCTaBY W MOYEPKUBAJ, 4TO Hanuuue Vaccinium vitis-idaea L. He MOXeT OBITh 00OCHOBAaHUEM K OT-
HECEHUIO €To K MIMPOKO PACIPOCTPAHEHHOMY B JIECHOW 30HE 00pY OpyCHUYHUKY.
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Tabnuuma 5
XapaKTepuCTHKA YYACTKOB B MIIHCTO-TPABSIHBIX BJIAKHBIX 00pax

Kgap- Tun Knacc Bpemenu
JlecHnuecTBO XapaKkTepuCTUKa y4acTKa
Tan | mokapa ocye moskapa
Mupnoe 71 HwuzoBoii |Bospact mo moxapa 50-60 mer, 5C5B, monnora 0,5-0,6, I
cutpHBI |OITIT — 40 %, acc. pa3HOTpaBHO-371aKOBAsI
Bapmammackoe 3 Huzooit |Bospact mo moxapa 40-60 ner. 10 C, OIIII — 70 % (mox III
cutbHBIA |60 %, Beicime pactenus 10 %), acc. OpyCHHIHO-371aKOBast
Karapkosbckoe 5 Huzosoit |BospacT cocubl o moxkapa 65—100 sner. Bonbirast gacte ae- \%
peBbeB BeIpyOnena, OIIII — 90 % (mox 60 %, BeIcmIue pac-
teHust 30 %), pa3sHOTPaBHO-3JJAKOBOE COOOIIECTBO
Boposckoe (6eper | 42 — Bospact cocubr 80-100 nret, mommora 0,6-0,7, OIIII — 60 %,  Koutpons
HmanaeBckoro acc. pasHOTPAaBHO-MATEyUEBOE COOOIIECTBO
py4bs)

B0300HOBNICHHE COCHBI MOCJE CHIBHBIX HU30BBIX MOXKAPOB B MIITUCTO-TPABAHBIX BIAKHBIX OOpax co-
CTaBJIIET HAa CBSXKMX rapsx 62,27 ThIC. IIT./Ta, ¥ OHO yMeHbIIaeTcst 10 21,34 ThIC. IIT./Ta HA CTAPOBO3PACT-
HBIX TapsX.

Cepacrosvie cocHsakuy paclonaraloTcsi B IPEBHUX ACTPECCHSIX, HA MECTE 3apOCIIMX U 3apacTarolIuX
03ep, BOKpyr poaHukoB. bojee Bcero mx Bokpyr o3. bopoBoe. DIopUCTHYECKUM COCTaB MX HOCUT ME30-
GWIbHBI W TUTPOQWIBLHBIA XapakTep, XOPOIIO BBIPAKEH KOMIUIEKC BEYHO3EICHBIX KYCTapHUYKOB
(Chimaphila umbellate, Linnaea borealis, Moneses uniflora, Pyrola rotundifolia) n mnanopoTHUKOB
(Cystopteris fragilis, Dryopteris filix-mas, Matteuccia struthiopteris, Pteridium aquilinum). B nanaom tume
COCHsIKA IIMPOKO IpeacTaBieHsl Mxu: Aulacomnium palustre (Hedw.) Schwaegr., Dicranum polysetum Sw.,
Pleurozium schreberi (Brid.) Mitt., Pohlia nutans (Hedw.) Lindb., Polytrichum strictum Sw., Ptilium crista-
castrensis (Hedw.) De Not., Sphagnum fuscum (Schimp.) Klinggr., S. teres (Schimp.). Angstr., S. warnstorfii
Russ., Tetraphispellucida Hedw. [11].

Tloxaphl B 3TOM THUIIE Jieca BOZHUKAIOT JOCTATOYHO PEJKO U HOCSIT HU30BOM XapaKTep — OT yCTONYH-
BOT0 HU30BOT'O MOXapa a0 oerioro (tadm. 6).

KonudecTBo BO30OHOBICHHS COCHBI B C(arHOBBIX COCHSAKAX CaMoe OOJBINOE HA CBEXKUX Tapsix —
9,12 ThIC. IT./TA, YTO TIOYTH B TPH pa3za OoJjblle, YeM B KOHTposie. Ha cpeHeBO3pacTHBIX rapsx JIoJs BO-
300HOBIICHHUS COCHBI cocTaBiseT 58 % oT konTpoist. JJons 6epessl B cocTaBe BO30OHOBIICHHUS HA CBEXHX Ta-
psx coctaBnseT 23 %, a Ha cpeIHEBO3pacTHBIX — 35 %.

Tabnuma 6
XapakTepuctuka rapeii B carHoBbIX COCHIKaX

Kgap- Tun Knacc Bpemenu
JlecHn4ecTBO XapakTepucTuka yJacTka
Tan | mMoXapa ocJe moskapa
Mupnoe 71 Huzosoit |Bozpact 50-55 ner. [lonnota 0,5-0,6. SB5C. OIIIT — 40 %, I
CUIILHBIH |accC. pa3HOTPABHO-3JIAKOBAsI
MupHhoe 74 | Husosoit |Bozpact 100-120 net. 4b6C. OIIII — 65 %, acc. pa3HOTpaBHO- I
cna0BIfl  |3maKoBast
Karapkoisbckoe 4 Huzogoit |7C 3b. OIIIT — 75 %. Vet akTuBHOE BO30OHOBIEHHE Oepe3bl II
CHJIBHBIN |TTHEBOM MOPOCIBI0. Pa3HOTpaBHO-BEHHUKOBOE COOOIIECTBO
Axspu10aiickoe 56 | Hmsosoii |9B,1C. Tlommecok — Mosonast 6epe3a. 3m1akOBO-OCOKOBOE CO- v
CHIIBHBIH |00IIEeCTBO
Bapmammuackoe | 216 - Beper pyuss, 3apocnu MxoB (Polytrichum, Sphagnum), noussl| KoHTpoins
nyroBo-0onotueie. 8B, 2C, momiecok Ribes hispidulum,
R. nigrum, Sambucus slblrica. OIIII-70-80 %. Pa3znorpaBHO-
MAIIOPOTHUKOBOE COOOIIECTBO

Takum 00pa3oM, Ha OCHOBE MPOBEACHHBIX UCCIICAOBAHUIN YCTAaHOBJICHO, YTO BO3OOHOBJICHHUE COCHBI B
KaMEHHCTBIX M KyCTapHUKOBBIX OOpax Iuioxoe, B c(harHOBBIX OOpax — YIOBJIETBOPHUTENBHOE, B MIIHCTO-
TPaBSHBIX BIAKHBIX U B MIIMCTO-TPABSIHBIX CyXUX OOpax — Xopoiiee. B cTemHbIX THMax jeca gaxe 00Jb-
II0¢ TOSBJICHUE BCXOJOB COCHBI HE 0O0ECIEYMBAET MX COXPAHHOCTH CO BpeMeHeM. JlecoBO30OHOBICHME
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MOKHO CUHUTATh XOPOIIMM U YAOBJCTBOPUTCIIBHBIM B CBCKUX THUIIAX Ji€Ca, TAC CKIAAbIBAOTCA Omar OIIpUsAT-
HBIC OKOJIOTHYCCKUE YCIIOBUA JIA JIECOBO300HOBJICHHUS.
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«bypa0aii» Taburn napkinaeri Kaparaibl
OPMAaHIAPJAbIH OPTTEH KeliHrl Ka3ipri :xaFaabl

Maxkanana «bypabaii» MeMIEKeTTIK YJITTHIK TaOWFM MapKiHAEri Kaparailibl OpMaHIapIblH ©PTTeH KeHiH
KaIIBIHA KeNyiHIH 3epTTey HOTIbKeNepl KenTipinreH. Marepuanmap anajiblK 3epTTEyiIep HOTIKECiHue
ansas! (2010-2017), TacTsl, o1l *KaOBIHIBI-KBIHAIBI, MYKTi-IIONTI KYpFaK, OyTalbl, MYKTi-IIONTI BUFAIIHL,
carmymai Kaparaiuisl opMaHAap 3epTTeNAi. TacThl jkoHEe el XKaObIHABI-KBIHATB! Kaparaiiabl opMaHgapia
CYKLECCHSUIBIK ypaicTep Oasty ereni. CharHyMabl Kaparailiibl opMaHAapAAFbl KaparaiablH KajllblHa Kelyi —
KaHaFaTTAHAPJIBIK; MYKTI-IIONTI BUIFAJIbI JKOHE MYKTI-LIONTI KyprakK Kaparaillibl OpMaHapia — MaKChl
JKarzanaa.

Kinm ce30ep: «bypabaii» Tabury mapki, KajlblHa Kely, Kaparaiibl OpMaH, OpTEHI'CH JKep, OpMaH epTTepi,
Kexmeray KpIpaTbl, OpMaHHBIH KaIIbIHA Kelyi, CyKIEecCHs, KbIHajlap, MYKTEp, JKOFaphl CaTBIIAFbI
OCIMJIIKTED.

G.Zh. Sultangazina, Zh.K. Seiitkhanova

The current state of pine forests in the Nature park «Burabay» after fires

The article presents the results of studying natural regeneration of pine forests after fires in the Nature park
«Burabay». The materials were obtained as a result of field research (2010-2017), and stony pine forests,
dead-covering-lichen forests, mossy-herb dry burs, shrub burs, moss-and-grass forests, sphagnum pine forests
were studied. The succession processes are slow in stony and dead-covering-lichen. Forest regeneration of
pine in sphagnum burs is at a satisfactory level and good for moss-and-grass wet and in moss-and-grass dry
forests.

Keywords: Nature park «Burabay», regeneration, pine forest, fumes, forest fires, Kokchetav upland, reforesta-
tion, succession, lichens, mosses, higher plants.
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Rationality of creating a new national meat product «Meat bread»

The article considers scientifically-based selection of raw materials for obtaining a meat product with a
health-promoting effect for ecologically unfavorable regions. A resource-saving production technology has
been developed and the formulation of the meat product has been modeled for the prevention of diseases as-
sociated with a deficit of macronutrient and micronutrient elements, containing native animal origin proteins
and a vitamins complex positively having a positive impact on the human body. Solving the problem of re-
duction of morbidity caused by adverse environmental situation is possible in two directions: improvement of
the environment and the creation of new functional food products, making possible the correction of nutri-
tional status, correcting adverse effect of environment. The article presents the results of the determination of
functional and technological properties, amino acid composition, microbiological indices, peroxide number,
and the term of product storage is determined. Such physicochemical parameters as protein, moisture, fat and
sodium chloride were determined as part of the study. The microbiological analysis consisted of determining
the Coliform bacteria and the number of mesophilic aerobic and facultative aerobic microorganisms.

Keywords: meat product, health-promoting effect, technology, formulation, hydrolysis of connective tissue
raw material, the nutritional value, amino-acid score, pathogenic microflora, peroxide number.

Introduction

Modern requirements to a new generation of food products are to create products of high nutrition, bio-
logical value and functional orientation, taking into account the age groups of the population and their state
of health. Disorders in the nutrition formula lead to negative consequences, reduce physical and mental
working capacity, lead to an exacerbation of diseases.

The solution of the existing problem is possible with the organization of products branches with health-
promoting effect in the RK. Current domestic products cannot be classified as health-promoting because they
are high fat content, balance in the content of essential amino acids, minerals and vitamins do not meet med-
ical and biological requirements.

In recent years, the importance of health-promoting food has increased due to scientifically grounded
understanding of the importance of this direction as a therapeutic intervention in the context of the theory of
healthy nutrition.

Health-promoting food should be based on physiological standards for the nutrient materials intake of a
healthy man, but physiological proportions of nutrients are corrected on the basis of the diagnosis, phases of
an illness and age, taking into account domestic raw materials [1].

World experience shows that the most economical and effective way of correction the nutrition and bio-
logical value of foods is to enrich them with natural nutrient additives that fill the deficit of micro-, macronu-
trients and serving as the antioxidants and sorbents.

The goal of research: Creation of a new meat product with the use of secondary raw materials with a
health-promoting effect.

Materials and methods

Objects of research: meat raw materials (meat of beef, meat of horse meat, lung, udder), cabbage, rice,
milk thistle, models for new types of products for therapeutic and prophylactic nutrition (meat bread), hy-
drolysis of connective tissue raw materials, prototypes of meat bread.

In accordance with the experiment, a study was made of a set of qualitative indicators and safety indica-
tors, using standard and original methods to obtain information on the composition and properties of research
objects. The following methods were used in the work.
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The research was carried out on the basis of sanitary and hygienic requirements for medical-
prophylactic food products based on the following indicators:

Microbiological indicators

— the number of mesophilic, aerobic and facultative-anaerobic microorganisms, coliforms pathogenic
according to GOST 23392-78, GOST 21237-75. Standard methods for the study of microbiological indices
in accordance with GOST 9959-81 were used in the research; GOST 10.444-85; GOST 9958-81,
GOST 9225-84, GOST 10444.11-89, GOST 10444.5-85, GOST 30425, GOST RS0480-93.

Bacteriological parameters

— freshness of meat. GOST 19496-93.

Physicochemical and organoleptic indices

— pH determination. Meat products. On methodical recommendations of physical and chemical control
in the meat industry. Kogan MB, Pozhariskaya LS, et al., M. 1971;

— determination of the moisture content in accordance with GOST 9793-74;

— determination of organoleptic parameters according to GOST 9959-91 meat products, GOST 7269—
79 meat, GOST 9001.01.93.

Rheological indicators

— Determination of water binding capacity (WBC) by the Grau and Hamm method in the modification
of VNIIMP;

— determination of structural and mechanical parameters (conditionally dynamic viscosity) on the rota-
tional viscometer of the VRC using the VNIIMP technique.

Indicators characterizing the biological and nutritional value of the projected meat products

— determination of the protein content in accordance with GOST 25011-81;

— determination of fat content according to GOST 23042—86.

— Determination of the mineral content by the accelerated method with the use of Magnesium acetate.

— The mass concentration of calcium and phosphorus was determined by atomic absorption spectrometry.

— Amino acid composition was determined in the hydrolysates of the whole product using an automatic
amino acid analyzer AAA-339.

— Determination of protein and nitrogen content by Kjeldahl. The method includes several basic steps:
sampling and preparation of samples, wet ashing, stripping with steam and determination of ammonium con-
centration (photometrically or titrimetrically).

— The determination of the fat content was carried out by the method of Soxhlet, based on the extraction
of fat from the dried sample with volatile solvents according to GOST 23042—86.

— Determination of sodium chloride was carried out according to GOST 9957-73.

— Determination of water-holding capacity (WHC), etc.

Results and discussion

During development the composition of the foods components, providing nutrition and biological value
and health-promoting orientation was taken into consideration. The replacement of the main meat raw mate-
rial with secondary (lung, udder) and vegetable (cabbage, milk thistle) raw materials in the formulations of
meat products was provided. The use of this type of raw material, which possesses antioxidant and sorbing
properties, provides a health-promoting orientation to the projected meat product.

Also, during development of the reference requirements, the requirements to the structural indicators of
meat and vegetable mince were taken into account. High structural indicators are achieved both by improv-
ing technological processes (chopping, whipping, structuring), and chemical (hydrolysis of connective tissue
raw materials).

Selection of raw material of meat and vegetable origin for the formulating of health-promoting food
product based on the analysis of materials of scientific and technical information was conducted, taking into
account the developed reference requirements

The main criteria for the selection of raw materials were nutrition and biological value, the physiologi-
cal standard of intake and the health-promoting effect in cases of gastrointestinal and musculoskeletal dis-
eases.

Preliminary preparation of connective tissue raw material

During development of a meat product containing great amount of connective tissue raw material, there
is a question of its transfer to an easily digested form.

One way to achieve this goal is the hydrolysis of connective tissue raw materials (lung, udder).
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The effect on the gastrointestinal mucosa, the taste of the finished product and the effect on the storage
stability were taken into account when choosing the method of hydrolysis and hydrolyzing substances [2].

The acid-salt method of hydrolysis is chosen with account of these factors. In the course of research the
connective tissue raw material was treated with an acid-salt mixture at various stages of its preliminary prep-
aration in the following ways:

I. The lung and udder were blanched beforehand, then chopped with a meat grinder with the diameter of
meat grinder plate 5—6 mm and treated with a hydrolyzing mixture in an amount of 1 %, 2 %, 3 % of the raw
material weight. The duration of hydrolysis is 5—6 hours.

II. The raw lung and udders were chopped into pieces of 20—30 mm in size and treated with hydrolyzing
mixture in an amount of 1 %, 2 %, 3 % of the raw material weight. The duration of hydrolysis is 8—10 hours.

1. The lung and udders were not treated with the hydrolyzing mixture and were taken under control.

The degree of hydrolysis was determined on the viscometer (Digital Rotational Viscometer) in terms of
the index of the processed raw material viscosity. The viscosity of the processed raw materials was respec-
tively 292; 245; 179 Pa-s.

The analysis of the obtained data allows for the conclusion about the unprincipled effect of the prelimi-
nary blanching of raw material, as the indicators of the hydrolysis degree of blanched and crude raw material
slightly differ variant II was chosen for the process of hydrolysis of connective tissue raw materials.

Thus, we selected meat and vegetable raw material and component composition for the design of a new
national meat product «Meat bread».

Further, we conducted a modelling of the formulation composition of a new national product with com-
plex analytical and experimental research.

The most optimal ratio between the ingredients in the formulations was established as a result of math-
ematical modelling of formulations. The proposed formulations of a new type of meat product «meat bread»,
identified as options 1, 2, 3 are presented in Table 1.

Table 1
Modelling of the formulation composition of the «Meat bread» product
No. | Name of raw material Cont(?nt, kg to 100 kg of raw mate?ial
I variant I variant III variant
1 |Beef, Il grade 25.0 17.0 20.0
2 |Horse beef 35.0 35.0 35.0
3 |Beeflung 15.0 - 15.0
4 |Udder - 20.0 10.0
5 |Far 10.0 — 7.0
6 |Sunflower oil — 12.5 —
7 |Rice 5.0 5.0 5.0
8 |Cabbage 5.0 7.0 5.0
9 |Egg 1.0 1.0 1.0
10 |[Starch 3.0 1.5 1.5
11 |Milk thistle 1.0 1.0 1.0
Total 100.0 100.0 100.0
Spices kg/100 kg of mince
1 |Table edible salt 2.4 2.2 2.4
2 |Caraway 0.05 0.05 0.05

Modelling of formulations was carried out taking into account physiological standards of intake and re-
quirements of SanPiN (Sanitary Rules and Regulations) to health-promoting foods. The developed samples
of product formulations are optimized optimize with respect to nutrition and biological value.

Based on the nutrition and biological value of the projected product, the following conclusions can be
drawn:

— protein: fat ratio o in the developed products meets the requirements applicable to dietary and special
products, and amounts — 1: 1.09;

— in amino acid composition, the developed product refers to a product with a high biological value, the

amino-acid score by limiting amino acids will amount: for meat bread in I variant, 84.7 %, and in II vari-
ant — 101.6 %.
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— the usage of cabbage in the formulation of meat bread in powder form provides an improvement of
the functional properties of the product due to the hydrating properties of cabbage.

Based on the developed three variants of the meat bread formulations, two manufactures of prototypes
were carried out in laboratory conditions.

At the stage of optimizing the meat bread formulations, the prototypes of meat bread in laboratory con-
ditions (Table 1) were manufactured according to the components composition, the quality indicators (or-
ganoleptic, physicochemical and microbiological indicators), nutrition and biological values.

Thus, we developed samples of the formulation composition of a new national product with conduction
of complex analytical and experimental research. We conducted laboratory tests with the study of the effect
of the ingredients composition on the functional and technological properties of the product. Experimental
research was carried out in the laboratories of S.Toraighyrov PSU. Rice; vegetables — cabbage; medical and
technical raw materials — milk thistle were used as the main plant component for research

During the study of the pH value, it was established that all the prototype samples of the variants had a
slightly increased level of pH value in comparison with the control one, where an intense deacidification of
the mince was observed. The acidification of raw materials shows the ability to regulate this technological
characteristic in a directed way, such as the selective development of microflora and its maintainin during the
technological process will provide the necessary level of storage stability [3]. Comparative analysis of the
results of prototypes of 1,1a, 2,2a and 3,3a variants, containing aqueous-alcoholic and aqueous infusions of
milk thistle allowed to conclude that the variants of samples containing water infusions are closest to the op-
timal value, as these indicators show the ability to inhibit microbiological damage and exhibit antioxidant
activity.

When studying the effect of plant components on water binding capacity, it was established that the
level of tightly bound moisture in prototype samples was also slightly lower in comparison with the control.
The content of tightly bound moisture in the control sample was 71.84, in the test samples of all variants
from 68.72 to 70.37 %.

More marked dehydration of the product, by which the samples of variants 1a, 2a, 3a differ using aque-
ous infusions of milk thistle are best suited for further research.

Thus, maintaining the pH at 5.8—6.4 during the process will provide the required level of water retention
capacity and storage stability, which goes to prove the ability to inhibit microbiological damage and exhibit
antioxidant ability.

The results of microbiological studies are presented in Table 2.

Table 2
Microbiological indicators of the meat bread product depending on the term of storage
Vi | V2 | V3 Admissible
Microbiological indicator Storage time, days i;/lahtl(fsr:fce Cr(é;((l;e
o2 s o f2|s|o|2]s /|3 :
ocumentation
The number of mesophilic aerobic
and facultative anacrobic microorgan-| 14 | 550 | 620 | 230 | 260 | 640 | 230 | 280 | 650 1-10°
isms, CFU per 1 g of product,
no more than
Coliform bacteria (coliform)
per 1 g of product
Pathogenic microorganisms, includ-
ing salmonella in 25 g of product Should be
Coagulose-positive staphylococci, the Not detected excluded
number of bacteria per 1 g of product
Sulfite-reducing clostridia, the num-
ber of bacteria in 0.01 g of product

The conducted microscopic studies showed the conformance of the products to the requirements of the
SanPiN 9958-81. From the data of the table it follows that, both in the newly produced product and in the
product after 2 and 5 days of storage, the pathogenic microflora of Coliform bacteria is absent; Coagulose
positive staphylococci and sulfite-reducing clostridia are also absent, and the total number of colony-forming
units (CFU per 1 g of meat mass) after 2 days and 5 days of storage is normal, and corresponds to SanPiN,
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therefore, the developed meat product «meat bread» is a high-quality product and it is possible to extend its
term of storage up to 5 days inclusive [4].

The nature of the change of the total microbial content of meat bread during storage is shown in Fig-
ure 1.
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Figure 1. Dynamics of microbial content of meat bread during storage

In the experimental and control samples, the character of the change in the peroxide numbers of lipids
of meat bread was studied in the course of storage. The results of the study of the kinetics of the change in
peroxide numbers are presented in Table 3.

Table 3

Change in indicators of peroxide numbers of meat bread during storage

Peroxide number (PN)
Terms of storage, - -
days Control sample Experimental samples of boiled sausages
Variant 1 Variant 2 Variant 3
0 0.012 0.012 0.012 0.012
3 0.016 0.013 0.014 0.014
6 0.020 0.016 0.018 0.018

Analysis of the results shows that the peroxide number of lipids of the control sample increased by
25.5 %, the experimental ones by 7, -14.3 % after 2 days of storage. When storing meat bread for 5 days, the
peroxide number of lipids in the control sample increased by 40.05, while in the experimental sample it in-
creased by 25.0-33.4 %.

The nature of the change in the peroxide numbers of lipids of meat bread during storage is presented on
Figure 2.
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Figure 2. Change of peroxide numbers of meat bread during storage
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Thus, the study of the change in peroxide numbers during the storage of meat bread showed that the pe-
roxidation process in the control sample proceeds more intensively than in the experimental samples.
The nutritional value of the developed new type of meat product and the data characterizing the degree of
satisfaction with the medical and biological requirements (MBR) of the main nutrients that make up the de-

veloped product are presented in Table 4.

Table 4

Nutritional value of the developed meat product and data characterizing the degree of satisfaction
with the medical and biological requirements (MBR) of the main nutrients that make up the product

Indicator Meat bread Content by Degree of satisfaction by MBR, %
Bl B2 B3 MBR \2! V2 V3
Chemical composition, g/100g| ¢ o 1836 | 18.25 15-20 96.5 1049 | 104.2
Protein
Fat 12.46 10.00 10.00 12-16 89.0 104.9 104.2
Ratio protein: fat 1:0.74 1:0.6 1:0.6 1.0:1.0£0.3 105.7 85.7 85.7
Fe 3.2 3.3 3.1 up to 7.5 —'— —'— —'—
Amino acids, mg/lg of protein| 45 4o | 4054 | 40.50 40.00 101.0 1010 | 101.0
Isoleucine
Leucine 87.80 87.20 88.30 70.00 125.0 125.0 126.0
Lysine 82.45 81.60 82.00 55.00 150.0 148.0 149.0
Methionine + cysteine 34.35 34.35 34.40 35.00 98.00 98.00 98.00
Phenylalanine +Tyrosine 75.50 75.40 75.80 60.00 126.0 125.0 126.0
Threonine 40.00 39.50 39.90 40.00 100.0 99.00 100.0
Tryptophan 11.28 11.25 11.30 10.00 112.0 112.0 113.0
Valine 53.60 53.00 53.60 50.00 107.0 106.0 107.0
The ratio of saturated to non- | 5, .66 135 0:65.034.0:66.0]  30.0:70.0 e e e
saturated
Caloric content, kcal/100 g 188.00 199.0 199.0 180.00 —"'— —"'— —"—

Analyzing the ratio of saturated and unsaturated fatty acids, we should note the approximation of this
indicator to the recommended 30:70. The use of sunflower oil contributes to the enrichment of the product
with polyunsaturated fatty acids, important in the metabolic processes of the body in violation of the function
of hematopoiesis [1]. Analysis of the data of food and biological value of meat bread indicates that meat
products correspond to the specificity of the population's contingent metabolism of susceptible anemia.

eMineral and vitamin compositions of the developed meat product are presented in Table 5.

Table 5
Mineral and vitamin compositions of the developed meat product
. . . Meat bread
Indicators Daily requirement, kg Vi V2 V3

Mineral substances, mg/100g

Sodium 4000-6000 56.25 58.30 59.60

Potassium 2500-5000 286.5 299.80 297.9

Calcium 800-1000 11.9 10.4 9.7

Manganese 5-10 20.07 24.9 21.25

Phosphorus 1000-1500 197.52 218.00 206.75

Iron 15 3.18 3.30 3.23
Vitamins, mg/100g

Thiamine (B1) 1.5-2.0 0.09 0.08 0.08

Riboflavin (B2) 2.0-2.5 0.39 0.36 0.36

Pantothenic acid (B3) 5.0-10.0 1.6 1.14 1.14

Pyridoxine (B6) 2.0-3.0 0.36 0.39 0.39

Niacin (PP) 15.0-20.0 3.04 3.18 3.18

Ascorbic acid (C) 50.0-70.0 4.6 33 33

Beta-carotene 1.5-2.5 0.29 0.10 0.10

Vitamin E (various forms) 10.0-20.0 (5.0-30.0) 4.84 3.0 9.87
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The study of mineral and vitamin compositions of meat bread indicates that the formulated formulations
have a sufficient content of vitamins and mineral elements (iron, potassium, calcium, etc.) due to the intro-
duction in certain ratios of plant components (cabbage, rice cereal, milk thistle), which provides their best
and effective assimilation [5]. Thus, as a result of the studies carried out, the effect of plant components on
the change in the functional and technological characteristics of finished products was studied; the optimal
combination of ingredients ensuring the development of new recipes for meat products, the use of raw mate-
rials of appropriate nutritional value, the optimal ratio of protein and fat, as well as high yield, quality, nutri-
tional and biological value were revealed. The studies are confirmed by the test reports. According to the
organoleptic indicators, the new meat product meets the requirements specified in Table 6.

Table 6
Organoleptic parameters of meat bread
Product name Form Organoleptic score, points Overall ratin
Color on the cut Flavor Taste Consistency &
Meat bread 5.0 43 3.8 4.6 48 4.50
Variant 1
Meat bread 4.6 43 35 38 48 420
Variant 2
Meat bread 4.8 43 3.3 46 4.8 436
Variant 3

Meat product with the addition of lung with an organoleptic evaluation received 4.5 points. Lung gives
the product a dark color. The product with the addition of the udder was 4.2 points, inclusions of particles
were visible on the incision. When you introduce cereal rice into the meat product, the color characteristic
for the meat product remains on the cut, its organoleptic score is 4.2 points. According to the «Form» indica-
tor, the surface of the meat product was distinguished by a clean, dry surface, without damages, stains, slips,
inflows of minced meat and broth-fatty edema; on the «Consistency» indicator the forcemeat is homogene-
ous, evenly mixed, the consistency is elastic. According to «Flavor» and «Taste» parameters, in all variants
of the presented meat product samples, the flavor of spices was not sufficiently expressed and it is proposed
to refine this indicator. On the basis of experimental studies and physical and chemical studies, taking into
account the increase in yield and organoleptic characteristics of the studied products from the three proposed
versions of the meat product recipes, the formulation of No. 2 is chosen, which most fully meets all the re-
quirements and taking into account the improvement and elimination of existing shortcomings.

The results of our research showed that these products meet all the requirements of SanPin, do not ex-
ceed safety standards and are fully balanced products.
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«ET HaHBI» xaHa WITTBIK GHiMI[i KaCayAblH YTBIMABLIbITbI

Makanazia 3KOJOTHSIBIK KOJIaiichl3 aiiMakTap YIUiH eMAIK-aJIIbIH aly ocepi 0ap eT eHIMiH ally MakcaTbIHAA
IIUKI3aTTHIH FBUIBIMH-HETI3/IEIreH TaHIaybl KapacThIPbUIAbL. OHAIPICTIH KOP YHEMIEY TEXHOJIOTHSACHI
KYPacTBIPBUIABI JKOHE MHKPO- MEH MaKpO3JIEMEHTTepAIH KETKUIIKCI3AiriHeH OoNaThlH aypyJIapblH ajIblH
aly YIIiH ajlaM ar3achlHa OH BIKIIAJI TUTi3€TiH JOpYMEHAEP KYpaMbl MEH jkaHyap TEKTi Maii/ialibl aKybl3aapbl
O6ap er eHIMHIH HalbHmamy Tocimi yirineHai. Konalchl3 SKONOTHSIBIK JKargaiiiaH TyBIHIAFaH aypy-
CBIPKAyABIH a3al0 MOCEJECIH IIeNly eKi OarbITTa XKy3ere achIpbUIAJBI: SKOJOTHSUIBIK JKaFAaipl JKakcapTy
JKOHE KOpIIAFaH OPTAHBIH KOJIAMCBI3 oCepiH TY3ETiN, TaraMABIK JOpeXeHi IoJIeTyre MYMKIHIIK OeperiH
(GyHKIMOHANIBIK  ocepi 0ap  a3bIK-TyJikTepai skacay. Makanaga —(yHKIMOHAABIK-TEXHOJIOTHSIIBIK
KacHeTTep/li, aMMHKBILIKbUIABIK KYPaMblH, MUKPOOUOJIOTUSIIBIK KACHETTEPAi, TOTHIK CAaHBIH aHBIKTAyIbIH
HOTIDKEJIePl JKoHEe OHIMHIH KapaMIbUIbIK Mep3iMi KepceTiireH. 3epTrey OapbIChlHIA aKybl3, bUIFAIIbUIBIK,
Maif, XJIOpJbl HATPUH CHAKTHl (DU3MKAIBIK-XUMHSIBIK KOPCETKILITEp AaHBIKTALIbl. MHUKPOOHOIOTHSIBIK
Tajjay IMeK TasKIIachl TOOBIHBIH, Me30(uiai a’dpoOThl koHE (akyIbTaTHUBTI ad3poOThl MHKpOar3aiapbl
AHBIKTayFa OaFbITTAII/IBI.

Kinm coe30ep: er eHIMI, eMIIK-NPO(UIAKTUKAIBIK oCep, TEXHOJIOTHS, PEIeNTypa, NOHEKep YIIIAIIBIK
IIMKI3aTTHIH THAPONIN3i, aMUHKBIIIKBUIAEI CKOP, TATOTeHAI MUKPO]IIOpa, TOTHIFY CaHBL

C.T. Abumynsauna, H.B. Kodrantok, 3.2K. MapnaHosa,
H.A. Kycynb6aesa, I'.JI. Banummuna, 1. Cmerancka

PanmnoHa1bHOCTH CO31aHMSA HOBOT'0O HALIMOHAJIBHOIO
MSICHOTO TPOAYKTa «XJ1e0 MACHO»

B crarbe paccMoTpeH HaydHO 0OOCHOBAHHBIN TTOAOOP CHIPBS VIS HOIYyYEHHST MSICHOTO IIPOAYKTA C JIedeOHO-
npodunakTHaeckuM 3P GHEKTOM JUIs SKOJIOTMIECKH HeOJIaronpHuaTHBIX perHoHoB. PaspaboTaHa pecypcocOe-
peraromasi TEXHOJIOTUsI MPOU3BOACTBA U CMOJAEIUPOBAHA PELENTYPa MACHOTO MPOTYKTA JUIsl MPOPUIAKTUKI
3a00JIeBaHNUi, CBA3aHHBIX C AEUIMTOM MHUKPOIJIEMEHTOB 1 MAaKPO3JIEMEHTOB, COJIEPIKAILETO MOJHOLCHHbIE
0eNK1 KUBOTHOTO MPOUCXOMKJICHHUS U KOMIUIEKC BUTAMUHOB, NOJ0KUTENBHO BIUSIONIMX HA OPTaHU3M YeJIo-
Beka. Pemenne nmpoOneMbl cHIDKEHHS 3a00J1€Ba€MOCTH, BBI3BAaHHOW HEOJIAronoly4HOM 3KOJIOTHUECKON 00-
CTaHOBKOH, BO3MOJKHO II0 JIByM HAaIpaBJICHHSAM: YIIydIICHHE YKOJIOTUUECKOH 00CTaHOBKM U CO3/IaHHE HOBBIX
MIPOJYKTOB IHUTAHUS (YHKIMOHAIEHOTO Ha3HAYEHHsS, NO3BOJSIOMNX OCYIIECTBISITh KOPPEKIHIO MHUIIEBOTO
cTaTyca, KOPpPEeKTHPYsS HeOIaronpusTHOS BO3ACHCTBHE OKpYXaromeld cpenbl. B craTtee mpencraBiieHBI pe-
3yJIBTAThl ONpeNeNeHUs (YHKIUOHATBHO-TEXHOJIOTHIECKHX CBOMCTB, aMHHOKHCIOTHOTO COCTaBa, MHKPO-
OuonorMueckuX IOKa3aTelel, NMEPeKHCHOro 4YHCla U YCTAaHOBIEH CPOK XpaHEHHs Npoaykra. B xoxe
UCCIeIOBaHUS ObUIM OmlpeneseHbl Takue (U3MKO-XUMUUYECKHE II0Ka3aTeiu, Kak Oelok, Biara, Xup,
XJIOPUCTBIA HAaTpuid. MMKPOOHMOJIOTHUECKMH aHANU3 3aKJIOYaics B ONpelNesieHHH OaKkTepuil TpyIIbI
KULIEYHOH MaJOYKM M KOJIMYeCTBa Me30(MIBHBIX a’pOOHBIX M (haKyJIbTaTHBHO-a3pOOHBIX MHKPOOpTra-
HU3MOB.

Kniouesvie cnosa: MACHOM TPOIYKT, Je4eOHO-TPOQIIAKTHUECKUH S(GQEKT, TEXHOIOTHS, peIentTypa,
TUIPOJIU3 COCTUHUTEIBHO-TKAHHOIO ChIPbs, IHUINEBas LEHHOCTb, AMUHOKUCIIOTHBIA CKOp, HAaTOr€HHAs
MHKpO(IIOpa, IIePEeKHCHOE YHCIIO.
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Interaction of zinc in pancreatic f-cells with reduced form of gluthation
as possible cause of its protective activity

It is known that Zinc which is contains in pancreatic -cells of take participation in formation of deposited
storage form of insulin in cells. It is known now a 18 Diabetogenic zinc binding B-cytotoxic chemicals (DZC)
which in B-cells formed toxic chelat complexes that result destruction and death of B-cells within 15-30 min.
and developing of diabetes. Among 18 DZC 17 of them are belong to derivatives of 8-oxyquinolin which are
a components of more than 10 pharmaceutical drugs. It is known also that administration of amino acid a Re-
duced form of Glutathione completely protect pancreatic B-cells of destruction and prevent developing of di-
abetes caused by DZC. It is supposed that this property of Glutathione is determined by its ability to block of
zinc in B-cells and to prevent interaction of it with DZC. Authors using of sensitive and high specific
histochemical methods established that only Reduced form of Glutathione contains of SH-radical in structure
of molecule blocked zinc ions in B-cells and protect of its from destruction caused by DZC contrary to Oxi-
dized form of Glutathione not contains of SH-radical, not blocking of zinc ions in B-cells and not protect for-
mation of zinc-DZC complexes in B-cells accompanied by death of cells. Authors suppose that in process of
formation of toxic complexes as zinc-DZC atom of zinc is fixed between atom of S from SH-radicals of two
molecules of Reduced form of Glutathione or between atom of O of a carboxyl group and atom of S of SH-
radical of molecule of Glutathione as in result of interaction of zinc with diabetognic derivatives of
8-oxyquinolin.

Keywords: pancreas, pancreatic islets, B-cells, histochemical methods, dithizon, 8-para(toluenesulpho-
nylamino)quinolin, zinc, insulin, quantitative analysis.

Introduction

Pancreatic B-cells accumulate Zn>" in mature secretory granules where it is provided for processing,
storage, and secretion of insulin. Pancreatic islets of many mammals as rabbits, dogs, cats, pigs, mice, hors-
es, hamsters and of human contains a large amount of ions of zinc [1-3]. In B-cells Zn"-ions take part in
processes of biosynthesis of insulin as in processes of storage by forming of Zn-insulin complex accumu-
lated in granules of B-cells [4, 5]. It is known that Zn"-ions in B-cells formed with insulin a deposited form
of hormone as Zn"*-insulin complex [5]. Proinsulin forms a zinc contain hexamer soon after its synthesis.
Among about 20 known diabetogenic chemicals [1-3; 6-9] capable induce selectively destroying B-cells, 17
belong to Zn**-binding derivatives of 8-hydroxyquinolin (DZS). DZS formed in B-cells of chelat complexes
with zinc that result destruction of B-cells within 15-30 min and finally developing of insulin-deficient dia-
betes in animals [8]. It was confirmed that any causes prevented interaction of zinc in B-cells with DCC pro-
tect B-cells from destruction and death [1, 2, 7, 8].

It was reported that amino acid Gluthation are able to protect B-cells from destruction caused by DCC
as from developing of diabetes in animals [10, 11]. It was showed that from 2 forms of Gluthation only re-
duced form contains SH-radical in structure of molecule possess this ability. Oxidized form of Gluthation not
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contain this radical not protect B-cells of destruction. Meanwhile now it not investigated interaction of zinc in
B-cells with both forms of Gluthatione.
Aim of work: to investigate interaction of zinc in pancreatic B-cells with both forms of Gluthation.

Material and methods

Reagents: 8-p-toluenesulphonamidoquinoline (8PTSQ) was from Institute of Pure Reagents (Moscow,
Russia), Dithizon from MERCK (Germany).

For to induce experimental diabetes two DZS were used. Diphenylthiocarbazon (DZ) and 8-para-
(toluenesulfonilamino)quinoline (§TSH) possess a few important properties for this purpose: 1) to form with
zinc in B-cells chelat complexes highly specific for zinc; 2) complexes with 8TSH have bright green fluores-
cence [12—14] that allows to observe visually of zinc in B-cells and estimate content by measuring of intensi-
ty of fluorescence by using of fluorescent microscopy; 3) complexes of zinc with Dithizon revealed in cells
as bright red granules using of dark microscopy. As these complexes at the same time are toxic for B-cells
both substances possess diabetogenic properties and result destruction and death of the majority of the B-cells
that accompanied by development of a diabetes mellitus 1 type within the first 2-3 days. High specificity of
Dithizon for identification of zinc confirmed by results of comparative spectral analysis of spectrum of ab-
sorbance of complex Zn-Dithizon extracted from p-cells with the similar artificial complex formed in vitro.
The maximum of absorption of both ranges was identical and made 530 nanometers [7].

22 rabbits weighing 2300-2760 g were divided for 3 groups: 1) injection of DZ, 48.9-52.4 mg/kg;
2) injection of reduced form of Gluthation (RGT), 970-1010 mg/kg + 10 min later injection of DZ, 49.3—
50.4 mg/kg; 3) injection of oxidized form of Gluthation (OGT), 980—1000 mg/kg + 10 min later injection of
DZ, 48.6-51.8 mg/kg; all animals were killed 6—8 min after injection of DZ.

Preparing of Dithizon solution: 30 ml of distilled water added 0.6 ml of 25 % of solution of ammonia,
400 mg of Dithizon. Mixing on a water bath (+70 °C) for 10 min, filtration. Obtained filtrate contains 1 %
water-ammonia liquor of Dithizon solution was injected intravenously to rabbits into an ear vein. Preparing
of solution 8TSH for injections: 25 mg powder 8 TSH (Institute of High Pure Reagents, Moscow, Russia)
dissolved in 70 % ethanol at a temperature +70 °C within 10 min on a water bath then injected intravenously
of 38-42 mg/kg. 8TSH formed fluorescent complexes with zinc and cadmium. The complex Zn"~8TSH in
ultraviolet light at of 360—370 nanometers fluoresces bright green light (Fig. 1.2), and the Cd-8TSH com-
plex — bright yellow. Cadmium is absent in pancreatic -cells. That is why 8TSH for B-cells is high specific
for staining of zinc ions [12]. Method is sensitive for revealing of minimal zinc concentration as 10~—10"%.
The reagent was offered by Institute of High Pure Reagents (Moscow) as high specific method for revealing
of zinc-ions in tissues of animals, including pancreas tissue [13, 14].

Frozen sections 4-5 mcm of pancreas of animals were investigated using dark-field microscopy after
intravenous administration of Dithizon and of luminescent microscopy for histochemical luminescent identi-
fication of zinc in B-cells after staining of sections of pancreas tissue or after intravenous injection of 8TSH.
0,4 % acetone solution 0,4 % of 8TSH was used: several drops of which applied on sections for 10-12 sec.;
washing of sections later by distilled water.

Zinc content in B-cells was estimated by a histofluorimetric method in relative units (r. e.) by measuring
intensity of fluorescence of complex Zn"*8TSH in P-cells and of density of concentration of granules of
Zn"-Dithizon complex [15, 16] by calculation of parameter «K» based on direct dependence between inten-
sity of a fluorescence (8TSH) and of density of staining (Dithizon) of B-cells and content of zinc. Calculation
of parameter K for a 8TSH-luminescent method of identification of Zn"*-ions in B-cells: IF1/IF2, where:
IF1 — luminescent emission of B-cells, and IF2 — intensity of luminescence of exocrine tissue (absence of
color — as 1.00). Calculation of parameter K for Dithizon method of identification of Zn"-ions in B-cells:
AF1/AF2, where: AF1 — density of staining of B-cells and AF2 — density of staining of exocrine tissue (ab-
sence of color — as 1.00).

Results and discussion

Obtained results demonstrate that a large amount of Zn"-ions concentrated in pancreatic p-cells of intact
rabbits (Fig. 1.1, 1.2; Table). In sections of pancreas of animals from group 1 show positive Dithizon reaction
for zinc in the form of red granules of Zn"-Dithizon complex (Fig. 1.3) filling cytoplasm of B-cells. Similar
results obtained using of 8TSH reaction: a large amount of zinc in B-cells of intact animals — the intensive
bright green luminescence of a complex Zn"—8TSH (Fig. 1.2) in compared with expressed negative reaction in
B-cells of animals of groups 1 and 2 after administration of DZ as after GRF+DZ (Fig. 1.4; 1.6) was observed.
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8

Pancreas of intact rabbit. Frozen section. Dark microscopy; %280;

Rabbit. Pancreas of intact rabbit. Frozen section. Positive fluorescent reaction for zinc-ions. 8 TSH reaction; fluorescent micros-
copy; x140;

3 Injection of DZ, 49.3 mg/kg. Positive reaction for Zn+2-ions in B-cells — a large amount of red granules of complex DZ-Zn in
B-cells; darc microscopy; x280;

N =
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4 Injection of DZ, 49,3 mg/kg; negative reaction for Zn+2-ions in B-cells with 8TSH: zinc in B-cells is connected with DZ; fluores-
cent microscopy; x140;

5 Injection of RGT, 990 mg/kg+DZ, 50.3 mg/kg; negative reaction for zinc with DZ as result of binding with GSH; darc microsco-
py; x280;

6 Injection of RGT, 990 mg/kg+DZ, 50.3 mg/kg; negative reaction for zinc with §TSH as result of binding of zinc with RGT; fluo-
rescent microscopy; x140;

7 Injection of GOT, 1000 mg/kg+DZ, 52.2 mg/kg; positive reaction for zinc in B-cells; darc microscopy; x280;

8 Injection of GOT, 1000 mg/kg+DZ, 52.2 mg/kg; negative reaction for zinc with 8TSHas result of binding of zinc with DZ; fluo-
rescent microscopy; x 140

Figure 1. Interaction of DZ and GSH with zinc ions in pancreatic B-cells

Negative fluorescent reaction for zinc with 8TSH after injection of DZ and GRF determined by binding
zinc by DZ and by GRF. Negative reaction for zinc using DZ method in sections of animals after administra-
tion of GRF+DZ (Fig. 1.5) determined by binding of zinc with GRF in compared with positive reaction in
intact animals (Fig. 1.2). In the contrary, in animals from group 3 (GOF+DZ) injection of GOF not protect -
cells of formation of red granules of Zn"*-Dithizon complex (Fig. 1.7). Negative fluorescent reaction for zinc
(Fig. 1.8) is determined by binding of zinx-ions with DZ. Thus, administration of GOF not protect p-cells
from interaction of zinc ions with followed injection of DZ.

Diabetogenic derivatives of 8-oxyquinolin contains in the 8 position of quinolin ring active OH radical
or other radicals contains atoms of S, N or O. Six isomers of §-oxyqunolines not contains in this position of
such radicals or atoms or if these radicals were extracted from a molecule — were not capable to form com-
plex salts with zinc and not possess completely diabetogenic properties [6, 17].

It is necessary to return the active radicals in position 8§ for to restore diabetogenic activity of substance
[6, 17]. Formation of the chelat-complex by atoms of O and N result formation of pentagon or hexagon
rings [6].

Table
Zinc ions content in pancreatic B-cells in animals after administration of DZ and GSH (relative units (r.e.))

. .\ Insulin content in pancreatic -cells (r.e.)
Group No. Experimental conditions 8-TSH reaction (zinc) Dithizon reaction (zinc)
1 Intact rabbits 2,00+0,05 (n = 22) 1,01+0,03 (n = 20)
2 DZ 1,04+0,04 (n = 16) 1,9840,03 (n = 18)
3 DZ+GRF 1,05+0,03 (n = 20) 1,04+0,02* (n = 23)
4 DZ+GOF 1,03+0,04 (n = 21) 1,96+0,07* (n = 18)

Note: * — p <0,001; n — number of measurements.

It is known that in process of formation of the Zn™*-complex with diabetogenic derivatives of
8-oxyquinolin and Dithizon atom of zinc is fixed between S or O atoms in position 8, and N or O atoms — in
positions 1 or 2 (Fig. 2). Padding durability to the Zn-DZ complex is determined by fixation Zn atom be-
tween not one, but two atoms of S and two atoms of N of two molecules of dithizon. In glutathione molecule
obviously that atom of Zn has to be fixed between S atom from the SH radical and, most likely, atom of oxy-
gen of a carboxyl group (Fig. 2). It is possible to suppose that formation of complex Zn-GRF by fixation of
atom of Zn between atom of S and O of one molecule of GRF, or by fixation of atom of Zn between two at-
om of S of two molecules of GRF.

Pentagonic rings are evidently more stable. In case if atoms of S participate in formation of chelates and
then most stable are quadrangular rings (Fig. 2). Electrons of the lone pair of electrons are displaced from
nitrogen donor-atom located in the first position to zinc atom. In experiences with various isomers of
8-oxyquinolin dependence according to which the maximal toxicity possess isomers which are forming che-
lates of structure 1:1 with metal and have a stability constant logarithm equal 7.6 and above to 9.4 [6]. The
complexes of derivatives of 8-oxyquinolin possess high toxicity for B-cells formed with zinc have a high rate
of logarithm of a constant of stability, equal 8.5. Weitzel G. and coll. [18] confirmed that the complex of
structure 1:1 contains 1 molecule of 8-oxyquinolin and 1 atom of zinc is most toxic for cells.

High durability of the Zn"*-Dithizon complex 2:1 (Fig. 2) determined by space elongation of molecule
of Dithizon and disposition of two phenolic rings on the ends of a molecule that does not prevent the atoms
of sulfur and nitrogen located in the center of a molecule to approach zinc atom. Besides, atom of zinc is lo-
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cated between two atoms of N and S, regarding to which affinity of zinc is very high and exceeds affinity
to O. At last, two molecules of Dithizon having totally larger number double connections increases toxicity
of the Zn"*-Dithizon complex.

OIO H CH,
N = N C = N NH “ COOH H N7 “CooH
! by ]
5\ n SOZ— Zn CH\ f__cHz /N-\ /CK
/S H,N CH, ¢ CH 0
Q—NH—N=C—N=N-© || |
o) CH,
CH3 \SH

Dithizon 8-TSH GRF

CHS /Csz
N:N CH, N:N N:N N
\
SORRISO NSO
CH
3 N
+
Zn

N N N
+ + +
0 —12n 00— O0—1In 0—2n
2,4-dimethyl-8-oxyquinolin S-para(toluene)- 5-orto(toluene)- 5-para(diethylaminophenylaso)-

8-oxyquinolin 8-oxyquinolin 8- oxyquinolin
Figure 2. Structure of diabetgenic complexes «Zinc >-Chelator» and not diabetgenic complex «Zn">-GRF»

Earlier it was shown that other amino acid Cystein is capable to prevent destruction of B-cells [19] by
not diabetogenic binding of zinc in cells as well as Glutathione. In the structure of Cystein SH group is locat-
ed nearby atom of N from NH, radical. Meanwhile, it is known that forming complexes of Zn its atom most
often is fixed between atom of S, N and O. In molecule of Cystein the radicals containing these atoms are
located near.

Meanwhile, it is important to note that number of current pharmaceuticals contains in chemical struc-
ture derivatives of 8-hydroxyquinolin is increased. Now more than 10 drugs as Ketotifen, Intestopan,
Enteroseptol, Nitroxolin (SNOK), Mexase, Chinosolum, Chlorchinaldolum, Mexaform and Salmeterol are
belong to this group. Therefore it is necessary to keep attention to this group of chemicals as one of poten-
tially possible cause of developing of diabetes [20, 21].

Conclusions

1. Injection to animal of GRF, 1000 mg/kg result a complete negative reaction for zinc in p-cells as re-
sult of binding of zinc; followed injection of DZ not accompanied by formation of complex zinc-DZ.

2. Injection of GOF, 1000 mg/kg + DZ accompanied as in intact animals by positive reaction for zinc
that demonstrate absence of interaction of zinc with GOF.
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I'.T". Meiipamos, B.1. Kopuun, A. K. [1]aii0ex,
C.B. T'aronuna, A.I1. Aaapeesa, I'.O. XKy306aeBa

IMankpeaTukaNbIK P-KaCyIAJAPBIHAAFbI KAJINBIHA KeJITIpiJreH
IJIIOTATHOH TYPiMEH OHbIH KOPFAHBIII dPEeKeTiHIH bIKTUMAJI
ce0e0i peTiHae MBIPBHIIITHIH 63apa dpeKeTTecyi

Makamana y#Kel Oe3iHiH [-)kacymagapbIHZAaFbl MBIPBII OHBIH JKacyllajga JIemo KyHae cakTalyblHaa
MaHBI3JBI POJI aTKApaThIHBI OENTil, XKacyaJarsl CHHTE3JENTeH WHCYIHHHIH Oenrim Oip Memmepi raHa
KaHFa TYCII OTBIPYBI KOMIpCy aJMacyblH PETTeH OTBIPHII JKOHE KaHJarbl TIIOKO3a MeJIIepi TYpaKThl
JeHreiine ycransln Typansl. MeIpembainanelcTeIpyel quaderorenni (MJI) 3arTap KaHFa TYCKeH CoTTe
[-kacynrachIHAaFbI MBIBILIeH Oaitnanbichin, 15—30 MUH apanbiFbIHAA JKacylIanapabl Oy3bI KOHE OiMre
OKeJIeTiH YBITTHI KeIIeH Ty3eAl. bapibiFbl ochlHmail 3artapapiH 18 Oenrimi sxoHe omapapiH 17 Typi
8-OKCHXMHOJIMH TYBIHbUIAPBIHA XKaTAIbI, JkeKe oKinaepi 10-HaH acTaM qapisik npenapaTTap/blH KOMIOHEHT
GemikTepi Gousbln TaObUTaAbl. AJIIBIH ana TIOTATHOH aMUHKBIMIKBUIBIH eHaipy MJI muaGeroreHni 3arrap
TYBIH/ATaThIH AUA0CSTTIH JaMbIMayblH TOJIBIK OonasipMaiinbl. byn MJ] nuaGerorenni 3arrapmen 24-48 car
MBIPBIIITHL  OKIIAyJayFa HerifenreH OeHimuimiri nenm OoipkaHambl. ABTOpiap ce3iMTal KoHE KaTaH
crieru(UKaIbl 9NiCTep KOMETIMEH IIOTaTHOH apallliblK MBIPBINITapbIH OyFaTTarn, oHbIH M/l nuaberorenni
3aTTapMEH OpeKeTTeCyiHe >KOi OepMeHTiHiH aWKelHmansl. OHBIH YCTiHE MyHAAH KaOlTeTKe TOTHIKKAH
HBICAaHHAH afbIPMAIIBUIBIFEl KYpbUTbIMBIHAA SH-paaukangap, Mosekyaanapsl 6ap TeK KallblHa KeTipiireH
TIIIOTaTHOH HbICaHbl FaHa ve. COHbIMEH Oipre OyraTTanFaH MBIPBILI aToMAApkI S xaHe O KapOOKCHI TONTAphI
apachblHla HEeMece TJIIOTATHOH MOJIEKYJIAChIHJIarbl aMHMHTOObI S aromuap »koHe N atombl MJ] MbIpbllineH
SpeKeTiH/e TipKeaeIi.

Kinm ce30ep: yiikpl 0e3i, MaHKpeaTHKAJIbIK apanacynap, f-Kacylanapbl, THCTOXUMHSIIBIK SICTep, AUTHOH,
8-mapa-(Toiyoncynb(hOHIIAMIHO ) XUHOJIMH, MBIPBIII, HHCYJIMH, CAHABIK TaJaay.
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I'.T". Meiipamos, B.1. Kopuun, A. K. [11aii0ex,
C.B. I'aronuna, A.I1. Aanpeesa, I'.O. XXy30aeBa

BSaHMOI[eﬁCTBHe MUHKA B MaHKPEATUIECCKUX B-KJ’IeTKaX ¢ BOCCTAHOBJICHHOM
(l)OpMOﬁ NIINTAaTHOHA KaK BO3MOKHAsl IIPUYHMHA €0 3alIUTHOT O I[eﬁCTBHH

HM3BeCTHO, YTO COZACPIKALIMICS B P-KJIETKaX MOIKEIYHAOYHOH Kene3bl [MHK NPHMHUMAET BaXKHOE y4acTHe
B 00pa30BaHUM €T0 JCTIOHUPOBAHHON (POPMBI XpaHEHUs B KJIETKe, Oilaromapst 4eMy He BeCh CHHTE3HMpPOBaH-
HBII KJIETKOH MHCYJIMH, a TOJBKO OIpPEIEICHHBIC ero KOJINYECcTBa, 0 Mepe HeoOXOAMMOCTH, MOCTYHaloT B
KpOBB, peTynupysi oOMeH yIrieBOIOB M oOeceurnBasi HOAEep>KaHNe YPOBHS TIIIOKO3bI KPOBH Ha TOCTOSTHHOM
ypoBHe. CymiecTByIOT IMHKCBs3bIBatomue auaderoreHnsle Bemectsa (LIC), koTopsle mpu momagaHuy B
KPOBb CBSI3BIBAIOTCS C LIMHKOM [B-KJIETOK, 00pa3ysl TOKCHYHbIE KOMIUIEKCHI, IPUBOJAIINE K Pa3pyIICHHIO
rubenu kieTok B TeyeHue 15-30 muH. Beero Takux BemiecTB m3BecTHO 18, n3 HUX 17 OTHOCATCA K HPOU3-
BOJIHBIM 8-OKCHXWHOJIHA, OTJEIbHBIE IPEACTABUTENN KOTOPBIX ABIAIOTCS KOMIIOHEeHTamMu Oosee uem 10 ne-
KapCTBEHHBIX MpenapaToB. M3BecTHO Takxke, UYTO MPEABAPUTEIbHOE BBEJCHHE aMUHOKHCIOTHI INTIOTATHOHA
TIOJTHOCTBIO MIPEIOTBpAIIaeT pa3BuTHe Anabera, Bor3biBaemoro JLC. IIpenmonoxuTensHo, 3T0 000CHOBbIBA-
€TCsl €r0 CIIOCOOHOCTHIO Ha 2448 4 GIOKMpOBaTh IUHK, HE JlaBasi eMy BO3MOXHOCTH B3aUMOJICHCTBOBATH C
JIIC. ABTopamu ¢ ITOMOIIBIO YyBCTBHTEIIBHEIX M CTPOTO CHEHH(DUIHBIX METOJOB YCTAHOBIICHO, YTO TJIIOTa-
THOH OJIOKMPYET OCTPOBKOBBII IUHK, mpexoTBpamas ero B3auMopeticreue ¢ JAL[C. IIpuuem Takoil crioco6-
HOCTBIO 00JaaeT TOJIBKO BOCCTAHOBIIECHHAs (hopMa IIIIOTATHOHA, KOTOpasi, B OTJIMYUE OT OKHUCICHHOH (op-
MBI, COJIEPKUT B CTPYKType MouseKynbl SH-pagukanbsl. ABTOpBI 1OJAraroT, YTO GIOKHpYyeMble aTOMBI IIMHKA
¢buxcupyrotes mexay aromamu S 1 O KapOOKCHIBHON TPYIIIBI HIH Yepe3 aToMbI S 1 aToM N aMUHOTPYIIIIBI
MOJIEKYJIBI TTIFOTaTHOHA, KaK 3TO UMEET MECTO NpH B3aumoaeicTBuu uuHka ¢ JLC.

Knrouesvie cnosa: nomxenyouHas jxenesa, aHKPEaTHUECKHE OCTPOBKH, P-KICTKH, THCTOXMMHYECKHE METO-
b1, AUTH30H, §-mapa-(ToIyoJCyIb(pOHNIAMUHO )XHHOJINH, IUHK, HHCYIIUH, KOJINYECTBCHHBIA aHaIIH3.
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To a question of methodologies of assessment and management
of public health risks related to environmental pollution

Material according to pollution of atmospheric air by risk assessment given in article to health of the popula-
tion, new approaches to methods of calculation of probability are offered damage the health of the population
from pollution of atmospheric air. The taxonomical clustering of residential zones of the industrial city is car-
ried out. The offered algorithm of assessment and control of risk for health can serve as the methodological
tool for reasons for acceptance of administrative decisions in the sphere of environmental protection, allows
to carry out the analysis of nature protection activities taking into account the state of the population health.
The obtained values of the unit cost of reducing emissions of suspended and toxic substances in air pool of
the city. The key issue in non-threshold risk assessment non-carcinogenic toxic effects of atmospheric pollu-
tants is the method of calculating individual risk factors, i.e. risk per unit concentration of the pollutant.

Keywords: risk assessment, discriminant function, a cluster, specific cost, bursts in atmospheric air.

Russian scientists very commonly used method of evaluation to individual coefficients, which is based
on regression increased morbidity of the population by increasing pollution per unit amount relationship
concentrations of contaminants to their average daily MPC [1], the researchers propose the calculation of a
risk quotient for each chemical, based on the assumption that in relations to the MPC, the total concentration
of all substances equal to one and giving a set percentage of additional growth in the number of cases of
morbidity and can be represented by only one of the substances amount [2]. This method of establishing in-
dividual factors are not relevant carcinogenic risk for the hygienic research, however, we propose to com-
plement with the use of some techniques to multivariate statistical analysis as the increment of incidence,
calculated on the basis of increase per unit to each major component (or each of the main factors) of the at-
mospheric pollution. It is necessary to obtain the multiple regression equation between the effective signs of
morbidity and the main components that are not correlated [3] and, thus, the issue regarding multicollinearity
concentrations of chemical compounds of atmospheric pollutants characteristic of multiple regression analy-
sis in the «population health — air pollution». To accurately determine whether the regression on the main
components the advantage over the regression summation of pollutants cannot be argued, but it should be
noted that this consideration is not one contributing factor, but several.

It is possible to isolate components, and thus the pollutants themselves, having given the specific cir-
cumstances, a weak linear dependence with the incidence rate and require the use of nonlinear regression
methods. Second, the possible calculation of increase in incidence with increasing per unit values of the dis-
criminant functions. Linear regression between the indicator of the health status of the population and the
value of the discriminant function characterizing the air pollution can be applied to calculate the unit risk
factors for individual atmospheric impurities, as between their concentrations and parameter discrimination
is the functional relation. The dendrite is represented by a polyline that can diverge, but cannot contain
closed broken line. This method get a non-linear ordering of the objects under consideration when you build
dendrites, based on indicators of air pollution based on our research. Thus, the assessment of individual risk
factors non-carcinogenic effects, the use of multivariate statistical analysis believe it is possible to clarify the
influence of particular atmospheric pollutants on the health of population in industrial centers.

Materials and methods

When you build dendrites districts of Novokuznetsk-based indicators of air pollution, the method of the
Wroclaw taxonomy [4], which was adopted by the administrative districts in the city of Novokuznetsk, as
well as the features that characterize the objects that were used the average and maximum levels of atmos-
pheric air pollution in these residential areas. Between objects taxonomy (city) is calculated Euclidean dis-
tance, was formulated matrix of Euclidean distances, and then by the Wroclaw taxonomy was based den-
drite.
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Risk management — focused events to reduce individual and population risks based on risk analysis
[3]. Risk management includes: definition of the object of risk management; defining the purpose of risk
management; development of managerial decisions aimed at the elimination or reduction of risk, carried out
a comparative economic analysis.

In the analysis of economic efficiency of atmosphere protecting measures, proposed for implementation
in the period 2009-2016 industrial enterprises of the city, for different investment projects to determine the
net present value, which allows to bring the cost of their implementation to the same point in time [4, 5].
Was evaluated for the reduction of toxic emissions in the air basin after the implementation of each of these
activities. Projects differentiated in magnitude to costs of abatement. The life cycle of the projects were made
for 10 years.

Net present value is determined by the formula

PYC=> K, *(1/(1+r)),

where PVC — net value of the project; K; — the cost of the project in the i-th year; » — the interest rate re-
flecting the opportunity cost of benefits distribution of money to a certain project (the loss of benefits from
another project).

As in our case, the decision on the allocation of money takes the enterprise itself (atmosphere protecting
activities proposed for implementation of environmental services companies), the interest rate r should be
equal to the income from a relatively safe investment funds in the Russian Federation. In the evaluation of
net present value we have assumed that the interest rate r on each of the projects is 10 %, directly in the cal-
culations the value used is 0.1 (fraction). It was assumed that costs (for the year) was carried out at the be-
ginning of each year, i.e., i =0, ..., 9. The unit cost of abatement is determined by the formula

PVC

Iz
dV=(10-T)

where Z — is the per-unit cost, RUB/t; dV/— annual reduction in emissions after implementation of the pro-

ject, t/year; T — project implementation period, years.

Results and discussion

The joint effect of atmospheric pollution and meteorological conditions on the performance of appeal

ability of the population to medical institutions can be characterized by the following regression equation:

Y=b1*P+ b2*S + a,

where P is the complex index of air pollution; S — the stiffness of the weather; b1 and b2 — the coefficients
of multiple regression; ¥ — intense daily index of appeal ability of the population for emergency medical
care (this indicator is only available for analysis in most medical research centers of the Russian cities). The
above equation approximity good of the relationship in the transitional period of the year, despite the possi-
ble correlation between the level of pollution and humidity. The quality factor signs should be used as cur-
rent values P and S and their lagged values. In the winter and summer seasons there is a close correlation
between the air temperature and level of pollution of a ground layer of air. In this regard, there is the problem
of multicollinearity factor signs.

This problem can be solved by the following methods:

1) the transition to the combined regression equation, reflecting not only the factors but also their inter-
action: it is possible to build the following combined equation:

Y=b1*P+ b2¥S + b12*P*S + a;

2) the transition equations are forms for this in the regression equation substituted this factor through
the expression from the other equation: thus, the rigidity of the weather regression to Express through such
meteorological parameters as wind speed (in the presence of dangerous wind speeds that characterize high-
altitude sources in most cities of the Russian Federation, a linear correlation of this parameter with the level
of air pollution is absent), interdiurnal variability temperature changes, atmospheric pressure (using them as
the current values and lagged values). If the equation of a significant number of factor signs should encour-
age methods that reduce to zero cross-factor correlation — the transition from the original variables to their
linear combinations are uncorrelated with each other (principal component method) [6, 7]. Thus, the multiple
regression analysis using multivariate statistical methods can be used to characterize the joint effect of mete-
orological and anthropogenic factors on the population health.

Dendrite areas of the city of Novokuznetsk, built on average 10 concentrations of atmospheric pollu-
tants, showed that all these residential areas are in the same cluster, the Euclidean distance between
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Novolinskiy and Kuibyshev districts close to the critical one, because of the difference of the structure of air
pollution in the Kuibyshev district of the structure of the contamination of other residential arecas that
yelizarovo proximity to coke and chemical production iron and steel plant (Fig. 1).

1.32

IV

I — Central; IT — Factory; IIT — Kuznetsk; IV — Kuibyshev; V — Novoilyinsky; VI — Ordzhonikidzevsky

Figure 1. The dendrite of districts of Novokuznetsk constructed on average concentration
of 10 atmospheric impurity (the critical Euclidean distance is equal to 1.37)

Dendrite constructed by the maximum concentrations also showed a single cluster residential zones, the
Euclidean distance between Ordzhonikidzevsky and Factory areas close to critical, due to the difference be-
tween the structure of emissions in the air pool on the territory of the Ordzhonikidzevsky area (the predomi-
nance of small boiler-houses) on the structure of emissions from other residential areas (Fig. 2).
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Figure 2. Dendrite areas of the city of Novokuznetsk, built on the average of the maximum concentrations
of 11 atmospheric pollutants (critical Euclidean distance is equal to 1.93)

Existing water treatment facilities in many urban enterprises produce cleaning of industrial off-air mix-
ture only from the solid particles and do not eliminate the gaseous emissions. Virtually no, the question was
raised about the need to reduce emissions of specific substances (hydrogen sulfide, ammonia,
benzo(a)pyrene) as the solution of this problem requires a restructuring of existing production facilities, in-
troduction of low-waste technologies. At the enterprises of Novokuznetsk due to use of obsolete technology,
significant low fugitive emissions. In many enterprises, the wastewater treatment apparatus of morally and
physically worn out, often out of order. Of window openings and doors of industrial premises are allocated
fugitive emissions during the nighttime with a certain frequency followed by a volley emissions. In surface
layer of atmospheric air getting dozens of harmful substances, creating adverse living environment.

With the aim of reducing the harmful effects of atmospheric pollution in recent years in the city of No-
vokuznetsk have started work on planning atmosphere protecting of activities developed by the environmen-
tal program for the city under section «Protection of atmospheric air». At the enterprises of ferrous metallur-
gy are invited to perform air quality 7 events, 3 of them in the Novokuznetsk metallurgical combine
(NKMC), 3 — the West Siberian metallurgical combine (WSMC), 1 Ferroalloy plant. Projects at NKMK
require the installation of gas purification systems and in foundry coke production and installation of systems
of cooling of coke oven gas. Events in the enterprise require the reduction of emissions of harmful substanc-
es in air pool of the city in the amount of 11 tons/year (draft A3 — setting system for the purification of am-
monia from coke oven gas phosphate method of capture) up to 520 tons/year (draft A1 — installation of gas
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purification from the casting yard of a blast furnace Ne 5), and their net present value is in the range of 16.86
to 74.96 RUB million (Table 1).

Table 1

Unit costs for the reduction of emissions of the atmosphere protecting activities

at the enterprises of ferrous metallurgy in Novokuznetsk

The symbol The net discounted Reduction of emissions Specific costs
of atmosphere value of an action, to the atmosphere as a result of decrease in emissions,
protecting action thousand rubles of realization of an action, ton/year thousand rubles/t

Al 54545 520 13.11
A2 16864 400 5.27
A3 74966 11 973.6
A4 35000 2932 1.33
A5 3471 1227 0.4

A6 6198 16800 0.05
A7 90000 6086 1.64

The unit cost of abatement project Al are 13.11 RUB/t, the project A2 (installation of closed cycle final
cooling of coke gas) — 5.27 RUB/ton, A3 — 973.6 RUB/t High unit cost of emission reduction by the pro-
ject of A3 is explained by the fact that this event involves the construction of a system for purification of
waste gases from ammonia, which is a specific component of gaseous emissions from coke-chemical produc-
tion.

Air quality events in the West Siberian metallurgical plant involve the decommissioning of coke batter-
ies, and reconstruction of the other coke oven battery and replacement of equipment in the sinter production.
These projects are relatively low cost — the cost of reducing 1 ton of emissions is in the range of 0.05 RUB/t
(project A6 was the replacement of complex equipment of sinter machine Ne 2 sinter machine, a new version
with a transfer to the technology of sintering of high layer and gas cleaning in electrostatic precipitators) to
1.33 RUB /MT (project A4 — decommissioning coke battery Ne 4), their implementation will lead to a sig-
nificant reduction of emissions of polluting substances in atmospheric air (planned reduction equals A4 —
2932 t/year, AS (reconstruction of coke oven battery in coke building Ne2) — 1227 t/a, A6 —
16800 tons/year).

Environmental service of Novokuznetsk aluminum factory (NKAF) will be held 7 atmosphere protect-
ing projects with a total reduction in emissions in the air pool in number 4423 t/year. Net present value
measures on NKAF ranges from about 4.09 to 199.1 million RUB, technically, these activities involve the
gasification of the production, the beginning of the use of «dry» anode mass in the furnaces, increase the KPI
for the development, the reconstruction of a number of technological systems and the construction systems
of gas treatment in electrolytic production. The unit cost of abatement project at this plant are limited in the
range of 2.86 RUB/t (project B4 — reconstruction of the irrigation system with replacement injectors and
increased density of irrigation with increased ECE of cleaning scrubbers electrolysis Ne 1), 197.5 RUB/t
(project B5 — reconstruction of equipment UPAM-2 for the technology of «dry» anode) (Table 2).

Table 2

Unit costs for the reduction of emissions in the atmosphere protecting the activities
at the enterprise of ferrous metallurgy in Novokuznetsk

The symbol The net discounted Reduction of emissions Specific costs
of atmosphere value of an action, to the atmosphere as a result of decrease in emissions,
protecting action thousand rubles of realization of an action, ton/year thousand rubles/t
Bl 4093 110 4.65
B2 25331 65 55.67
B3 26832 242 15.84
B4 6305 315 2.86
BS5 199105 144 197.5
B6 97164 1693 7.17
B7 96749 1854 7.45
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In thermal power plants are planned to implement 9 air protecting events, including 7 — Kuznetsk
CHP, 2 — the West-Siberian CHP. Kuznetsk CHP plant, the reconstruction of gas treatment systems de-
commissioning and a number of boilers; on the Western-Siberian thermal power plant — switch to 3-stage
fuel combustion and reconstruction of the electrostatic precipitator. Net present value atmosphere protecting
projects at enterprises of the industry ranges from 0.348 to 69.6 million rubles, while the total reduction of
emissions of harmful substances in air pool of the city is 2633 tons/year. The cost of reducing 1 ton of emis-
sions for activities for CHP is in the range of 0.25 RUB/t (project C3 — decommissioning of boilers Ne 11,
12, 14) to 47.6 RUB/t (project C6 — installation of ignition-safety devices of the burners in the boilers
Ne 15, 17) (Table 3).

Table 3
Unit costs for the reduction of emissions in the atmosphere protecting activities
at the thermal power plant in Novokuznetsk
The symbol The net discounted Reduction of emissions Specific costs
of atmosphere value of an action, to the atmosphere as a result of decrease in emissions,
protecting action thousand rubles of realization of an action, ton/year thousand rubles/t
Cl 12000 36 37.0
C2 5395 82 9.4
C3 348 196 0.25
C4 4475 480 1.33
C5 20750 210 14.1
C6 3000 7 47.6
C7 6225 82 10.8
C8 52525 1200 5.47
C9 69600 340 29.2

Thus, the analysis of economic efficiency of atmosphere protecting projects at enterprises of Novokuz-
netsk has allowed to establish the most favorable for the realization of the event. These include projects A4,
A5, A6 at the West Siberian metallurgical combine, projects B1 (gasification 2 sites of the plant) and B4
Novokuznetsk aluminum plant, the projects C3 and C4 (reconstruction of ash collectors with the installation
swirling gratings in the Venturi tube and irrigation insert at the outlet of the scrubber of boiler units Ne 15,
Ne 16, Ne 17) and Kuznetsk CHP, project A7 (repair of closed kiln Ne 10 with reconstruction of it to the open
kiln) on ferroalloys plant. The unit costs for reducing the emissions of pollutants according to the projects
accounted for less than 5 RUB/t. For the population of the city is also a priority of the following atmosphere
protecting outputs that require after its implementation, a sharp reduction in emissions in the air: project B6
(construction of gas cleaning system of the electrolysis case Ne 2) and B7 (building system «dry» gas treat-
ment in electrolytic production) at NKAF (1693 and 1854 tons/year, respectively), the project C8 (recon-
struction of the furnace of one of the boilers TP-87, with translation into 3-stage fuel combustion) in West
Siberian heat and power plant (1,200 t/year). Very important is the event A3 (installation of the system for
the purification of ammonia from coke oven gas phosphate method of capture) in the Novokuznetsk metal-
lurgical combine; so, its implementation will reduce the emission of such gaseous specific pollutant as am-
monia.

We propose the following algorithm of risk management in a large industrial city:

— in the first stage a risk assessment is conducted, the result of which is determined by the control object
(the dominant risk), and also is developing the complex of measures to reduce industrial emissions which can
be estimated by unit cost of reducing them (RUB per ton);

—1in a second step, an economic analysis of the effectiveness of these measures, which are prioritized
according to the criteria: cost effectiveness per unit reduction of risk; determines the amount of risk should
be reduced;

— the third stage is information support of the management of the businesses that the leading contribu-
tion to the formation of a health risk to the population, as well as those responsible for environmental policy
in the city;

— in the fourth stage is the implementation of those activities where additional benefits from risk reduc-
tion are higher than costs for their achievement, with the support of companies number of administrative
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measures: help in cash of ecological fund, the reduction in local tax rates. The result is the reduced risk to an
acceptable level at an optimal cost/benefit.

Thus, the proposed assessment methodology and risk management can be used in planning and envi-
ronmental measures to preserve and improve the health of the population in large industrial centers, in the
tasks of ecological and sanitary-epidemiological services.
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Kopmaran opTaHbIH JIacTaHYbIMEH 0alJIAHBICTHI XaJIbIKThIH J€HCAYJIbIFbIHA
Kayin-Karepai 0arasay koHe 0ackKapy dicTemeci Macesieci albl

Makanaza TYpPFBUIBIKTBI XaJIBIK JICHCAYJIBIFBIHA TOyeKeli Oaraiay apKbUibl aTMocdepalblK aya JacTaHybl
JeHreiti OOMbIHIIA MOIIMETTEp KENTIPUIreH OHIIPICTIK KaJlaHbIH CEIUTEOTIK aiiMaKTapbIHBIH TAKCOHOMUSIIBIK
JKIKTeNyi jKacajraH. YCBIHBUIBII OTBIPFaH JCHCAYNIBIK TOyeKeNnJepiH Oackapy jxoHe Oaranmay airopuTMi
KOpIIaraH OpTaHbI KOpFay cajlacklHa 6ackapy menriMaep/i KaObligayra ofiCHaMalbIK HeTi3aeMe TeTiri 6oma
aylajbl, COHBIMEH KaTap TYPFBUIBIKTHI XaJIBIKTBHIH JIEHCAYIbIK KaFJaliblH €CKepe OTBIPBII, TAOUFATTHI CaKTay
iC-opeKeTiH Tanjayra MyMKIHAIK TyFbI3aasl. KamanelH aya OacceifiHiHe yIIbl XKoHE MOJIIEPIICHIeH 3aTTap bl
IIBIFapyAbl a3alTyIbIH CAIIMAKTHIK Oara MOHJEP] aJbIHFaH, TOyeKeIJIiH OipeH-capaH (akTopiapbiH Oaranay
anicTeMeci YChIHBUTFaH.

Kinm ce30ep: xayin-karepai Oaranay, JUCKPUMHUHAHTTBHIK (QYHKIHS, KJIacTep, YICCTIK KYHBI, aTMOChHepalibK
aya IIBIFapbIHIbIIAPEL.

M.A. Mykamesa, B.Jl. Cypxukos, /[.B. Cypxukos, B.B. Kuciuupina, P.A. I'onrkos

K Bonpocy MeTOIMKH OlIeHKH U YIIPABJIEHUS] PUCKOM /1Jisl 310pOBbSI HaceJleHusl,
CBSI3AHHBIM C 3arpsi3HEHHEM OKPY:Kalollel cpeabl

B crarse mpuBeneH MarepHan IO OIEHKE 3arpsi3HEHHs] aTMOC(EPHOTOo BO3IyXa ITyTeM OLEHKH PHCKa 3710-
POBBIO HAaCENEHUs], IPEUI0KEHBI HOBBIE TTOAXOBI K CIOCO0aM pacueTa BEPOSITHOCTH YIEpOy 3J0pOBbsl Hace-
JEHUS OT 3arpsi3HeHus arMoc(epHoro Bosayxa. IIpoBeneHa TaKCOHOMMYECKas KIAaCTepHU3aLs CEeNUTCOHBIX
30H NMPOMBIIIIEHHOT0 ropoja. IIpeiokeHHbIil aIropuT™M OLUEHKH U YNPABIEHUS PUCKOM IJIsl 30POBbSI MO-
JKET CITyXKUTh METOAOJIOTUUECKUM HHCTPYMEHTOM JIsi 0O0CHOBAHMS MPUHATHS YIIPABICHIECKUX PEIIeHUH B
cepe oxpaHBI OKpYKAIOLIEeH CpeJIbl, TO3BOJISIET MPOBOIUTE aHAIN3 IPUPOIOOXPAHHOH JIESITELHOCTH C yde-
TOM COCTOSIHHSI 3/I0POBbsI HacedeHHs. [loaydeHBI 3HA4YeHHS YIETbHOH CTOMMOCTH CHIDKCHHUSI BBIOPOCOB
B3BEIICHHBIX U TOKCHYHBIX BEIIECTB B BO3AYLIHBII OacceifH ropona. KimoueBsiM BonpocoM npu Gecrioporo-
BOH OIIEHKE PHCKa HEKAHIIEPOTCHHBIX TOKCHYECKHUX BO3JEHCTBUH aTMOC(HEPHBIX MpUMecel SIBISEeTCS METo-
JIMKa MCYUCIICHHS eIMHIIHBIX (PAKTOPOB PUCKA, T.€. PICKOB HA €UHHILy KOHIIEHTPAIMH 3aTrPSI3HATEIIS.

Kniouegvie cnosa: oueHKa pHCKa, THCKPUMHUHAHTHAST (GyHKIMS, KiIacTep, yAeIbHAs CTOMMOCTb, BEIOPOCHI B
aTMocdepy.
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Prenosologic evaluation of status in adult population
living in area falled «Proton» launch vehicle

It was evaluated functional status of women and men constantly living in area falled «Proton» launch vehicle.
It was identified physiological features with considering living place in township. Studies have shown an
accelerated rate of aging in both men and women, as well as differences in the degree of stress of the central
heart rate control loop. Taking into account places of residence differences were found between the parame-
ters of PP, PRV, MVB, ADP and IN indices, and in men in ADP, MVB, MBV and AP, indicating that differ-
ences are greater in speed and volume characteristics of the system blood circulation, and the most unsatisfac-
tory ratio was registered in men of the Karsakpai settlement. In Karsakpai women, the pulse pressure index
(PP) was maximum against the background of low values of minute blood deflection (MBV) with a high val-
ue of peripheral vascular resistance (PVR) and low mean dynamic pressure (ADP), which is considered a sign
of stagnant phenomena in the vascular bed. Women of Zhezkazgan and men in the village Karsakpai and
Satpayev have a fast aging pace and they should pay attention to the lifestyle and if necessary it is recom-
mended to undergo additional examination.

Keywords: adaptation, adult population, aging, cardiovascular system, environmental load, healthy lifestytle,
heart rate variability, prenosologic diagnosis, rocket and space activities, prenosologic status.

Introduction

Health condition as ecopathological problem is urgent last decade, whereas there is a tendency to in-
crease and severity of diseases. Assesment of role of adverse effects linked with environment pollution on
human body represents the main gap for medical sciences.

The environment is described by the presence of unfavorable anthropogenic factors that can influence
on population health and likelihood of developing certain diseases. According to epidemiology of
noninfective diseases the highest probability of formation of ecopathology is under the influence of chemical
factors [1].

So far, little attention has been paid to the problem of the features of the influence of the environment
on the state of health of certain population groups that have different sensitivity to the impact of adverse fac-
tors.

At present, changes in the environment have reached a qualitatively new level. The development of in-
dustry and transport, the increase in the production and consumption of energy, the intensification and
chemicalization of agriculture, everyday life, urbanization and urban growth, the formation of territorial pro-
duction complexes lead to environmental pollution, which already directly affects the health and morbidity
of the population region [2].

In this regard fundamental hygienic research has acquired a new direction. It is definition of quantita-
tive links between changes in the environmental factors and the characteristics of the disruption of popula-
tion health status at the prepathological and pathological levels of the organism.

The main difficulties in this area are due to the variety of operating factors in environment and the dif-
ferentiation of their individual influence on the population health: professional activity, living conditions,
natural and climatic conditions, heredity.

The methodology for assessment risk of exposure of environmental factors on human health is a new,
intensively developed worldwide scientific direction. The principles of this methodology stem from the con-
cept of human hygiene and the environment.

Aim. The goal of this research was to assess population health status in prenosological stage in
Zhezkazgan and Satpaev city.

Material and methods

Studies were conducted in 236 adults in Zhezkazgan, Satpaev and Karsakpai settlements in Karaganda
region of Republic of Kazakhstan.
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Selective method was used to form groups with the distribution of them into age cohorts. The groups
included: men and women aged 20 to 60 years who did not have a disability and who were not on dispensary
supervision (for the purpose of excluding somatic disability), residing in the territory for more than 10 years.

To assess the cardiovascular system (CVS) blood pressure (BP) was measured. This indicator indirectly
reflects the volume of incoming blood to the aorta and therefore it is an important indicator of the functional
state of the CVS.

For the subsequent calculations of hemodynamic parameters systolic (SBP) and diastolic (DBP) arterial
pressure were recorded taking into account the time of ventricular systole.

Blood pressure measurement was carried out according to the Korotkov method with a Bio-PRESS TM
manometer.

Age factor was taken into account in those participants who are over 50 years old. Because elasticity
decrease of artery walls, depletion of the capillary system and atherosclerotic processes increase the pressure
indices.

We calculated the parameters in terms of physiological parameters of systolic and diastolic pressure
(SBP, DBP), heart rate (HR), age (A):

— pulse pressure PP = APS — APD;

— average dynamic pressure ADP = 0.42PP + APD;

— systolic blood volume SBV= 100 + 0,5PP — 0,6APD — 0,6V (A — age of participant);

— minute volume of blood MVB = SBV * HR;

— peripheral resistance of vessels PRV = (SPD * 1333 * 60) / MVB;

—index of circulatory insufficiency ICI = BP, / HR;

— vegetative index of Kerdo VIK= (1 — APD / HR) * 100 %.

Variational pulsometry was carried by complex «Varikard», «Ramena» (RF, 2005). The measurement
was carried out under conditions that corresponded to the requirements described in the guidelines for the
study of the autonomic nervous system, as well as the recommendations of the European Association of Car-
diology and the North American Association of Electrophysiology and Cardiorhythmology [3].

The electrodes were applied in 1 standard lead. The registration session was accompanied by the meas-
urement of 256 values of 5 minutes RR intervals and calculation of the spectral power density of the
cardiointervals.

Biological age (BV) was calculated according to V.P. Voitenko. The analyzed parameters were body
weight (MT) in light clothing without shoes, systolic blood pressure (ABPj;), diastolic blood pressure
(ABPgias), pulse pressure (AP,), delayed breathing after deep inspiration (DBi,,), delayed breathing after
deep exhalation DB.,,), static balancing (SB), vital capacity of lungs (VCL), health self-assessment index
(HSA).

Results and discussion

The ratio of the activity of peripheral hemodynamic parameters in women taking into account the places
of residence is presented in Table 1.

Table 1
The ratio of the activity of peripheral hemodynamic parameters in women
Physiological indices Valid N Mean (Eggl%%%nf/f Eg‘sl%%%nf/f Std. Dev. |Standard Error
1 2 3 4 5 6 7
Zhezkazgan

Age 75 45.42667 42.43392 48.41941 13.00745 1.501971
SBP 75 125.8667 120.5162 131.2171 23.25495 2.685251
DBP 75 79 75.97402 82.02598 13.15192 1.518653
PULSE 75 82.04 78.03907 86.04093 17.38937 2.007952
PP 75 43.13333 40.43361 45.83306 11.73391 1.354915
ADP 75 141.8493 135.2804 148.4183 28.55081 3.296763
SBV 75 45.95067 43.33644 48.56489 11.36228 1.312003
MVD 75 3805.32 3490.313 4120.327 1369.126 158.093
PRV 75 3505.724 3061.506 3949.943 1930.721 222.9405
VIK 75 0.02169 —0.08308 0.039701 0.266828 0.030811
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Continuation of Table

2 3 4 5 6 7
Q 75 3.513088 3.30775 3.718427 0.892471 0.103054
11 75 126.3035 119.4912 133.1157 29.60835 3.418877
ICI 75 1.565436 1.468947 1.661926 0.419375 0.048425
AP 75 2.83836 2.691726 2.984994 0.63732 0.073591
Satpaev
Age 126 45.60317 43.112 48.09435 14.12916 1.258726
SBP 126 129.1667 124.9857 133.3476 23.71287 2.11251
DBP 126 82.7381 80.61468 84.86152 12.04337 1.072909
PULSE 126 41.54762 38.9266 44.16864 14.86559 1.324332
PP 126 143.2833 137.8779 148.6887 30.65782 2.731216
ADP 126 42.84048 40.85807 44.82288 11.24357 1.001657
SBV 126 3515.293 3300.371 3730.215 1218.972 108.5947
MVD 126 3765.448 3443.872 4087.024 1823.881 162.4842
PRV 126 —0.07355 —0.12351 —0.02359 0.283349 0.025243
VIK 126 3.467133 3.316927 3.61734 0.851925 0.075895
Q 126 121.2985 116.95 125.6471 24.66348 2.197197
11 126 1.606136 1.519952 1.692321 0.488812 0.043547
ICI 126 2.866222 2.751864 2.98058 0.648603 0.057782
Karsakpai
Age 5 45.8 26.33714 65.26286 15.67482 7.009993
SBP 5 138 127.6115 148.3885 8.3666 3.741657
DBP 5 82 65.81068 98.18932 13.0384 5.830952
PULSE 5 46 39.19913 52.80087 5.477226 2.44949
PP 5 151.32 125.0773 177.5627 21.13509 9.451899
ADP 5 43.92 27.42259 60.41741 13.28653 5.941919
SBV 5 33114 2417.5 4205.3 719.9214 321.9586
MVD 5 3889.806 2188.305 5591.308 1370.34 612.8347
PRV 5 —0.11523 —0.30583 0.07536 0.153498 0.068647
VIK 5 3.208333 2.744149 3.672518 0.373841 0.167187
Q 5 118.7 102.2638 135.1362 13.23725 5.919877
11 5 1.71416 1.501789 1.926531 0.171037 0.07649
ICI 5 2.9892 2.141276 3.837124 0.682893 0.305399

Differences were revealed between residences in different places in PP, SBV, PRV, MVB, ADP and IN
indices. These indicators more characterize the velocity and volume characteristics of blood in peripheral
vessels.

Related to blood pressure parameters to the values of the age norm (mean sample age is 45 years) it was
revealed that indices were slightly higher and large range of differences was recorded mainly on the parame-
ters of diastolic pressure.

The data indicate that in Karsakpai women, the pulse pressure index (PP) was maximum against the
background of low values of minute blood deflection (MVD) with a high value of peripheral vascular re-
sistance (PRV) and low mean of dynamic pressure (ADP), which is considered a sign of stagnation in vascu-
lar canal.

Biological age (BA) is an integrated expression of age pathology hidden or manifested in the form of
not diagnosed diseases. Passport age (PA) although is a convenient measure which assesses the probability
of functional capacity reducing in person and worsening his health state, however it is not an ideal measure
due to the significant individual variability of aging of the organism.

Available data indicate that there are certain statistical relationships between rate of aging and a numer-
ous social-hygienic factors that can be determined applying to a specific situation of human life.

Depending on the used methods to determine BA may reflect a decrease functional capacity of the body
and its performance (functional age) or a decrease body's viability (gerontological age) [4, 5]. The available
data in the literature indicate that biological age is an adequate indicator of a person's functional state. Today
problem of assessing BA is closely related to the concept of physiological (normal) and pathological (prema-
ture) aging. This determines its importance during the solving a number of problems related topreventive
ones, if take into account that the living conditions of a person can exert significant influence on BA.
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The mean values of PA and BA were coincided only in women from Zhezkazgan, in women from
Satpayev this difference was 1 year, and 4 years in women from Karsakpay.

Statistics on the rate of aging indicate that the degree of aging in Satpayev's women is consistent with
statistical standards, for women in Zhezkazgan the degree of aging for 1 year is accelerated and they should
pay attention to the lifestyle and, if necessary it is recommended to undergo a clinical and laboratory test, in
women from Karsakpai the degree of aging was small.

In the SR index, it was revealed that according to the activity of regulatory systems, the women of the
Karsakpay settlement (RSAI = 5) were more profitable in functional activity, although they were in the range
of «sharply expressed functional tension».

This position is more favorable in relation to the others, because testifies to the active mobilization of
protective mechanisms, including an increase an activity of sympatho-adrenal system and the pituitary-
adrenal system [6, 7].

The most unsatisfactory position in the levels of functional tension was in women from Zhezkazgan, in
whom the degree of centralization in the regulation of the structure of the SR contributed to a decrease in the
activity of the autonomous circuit (in the form of a decrease in the spectrum of high-frequency waves (HF%)
against the background of high values of the SDR index (624.9 ms. with a normal range of 40—-80 ms).

Statistical indicators of the physiological status in men linked with places of residence are presented in
Table 2.

Table 2
Indicators of physiological status in men taking linked with places of residence
Physiological indices Valid N Mean ?gg%%%n;: Egg%%%ng/oe Std. Dev. |Standard Error
1 2 3 4 5 6 7
Zhezkazgan
Age 10 50.6 40.52726 60.67274 14.08072 4.452715
Height 10 167.9 164.2144 171.5856 5.15213 1.629247
Weight 10 73.4 65.03579 81.76421 11.69235 3.697447
SBP 10 123 111.7902 134.2098 15.67021 4.955356
DBP 10 78 71.42632 84.57368 9.189366 2.905933
pulse 10 71.2 68.38263 74.01737 3.938415 1.245436
Din.dex 10 47.8 42.22001 53.37999 7.800285 2.466667
Din.sin 10 40.6 36.1237 45.0763 6.25744 1.978776
SAH 10 14.3 9.638883 18.96112 6.515793 2.060475
FBA 10 57.6944 51.82089 63.56791 8.2106 2.59642
DBA 10 50.3874 44.05165 56.72315 8.856773 2.800757
FBA-DBA 10 7.307 2.28134 12.33266 7.025389 2.221623
FBA-PA 10 7.0944 —0.48508 14.67388 10.59538 3.350553
PP 10 45 38.04798 51.95202 9.718253 3.073181
ADP 10 96.9 88.77182 105.0282 11.36241 3.593111
SBV 10 45.34 37.62385 53.05615 10.78643 3.410969
MBV 10 3215.14 2697.241 3733.039 723.9728 228.9403
PRV 10 2533.62 2054.745 3012.494 669.4208 211.6894
VIK 10 —0.09971 —0.20917 0.009757 0.153021 0.048389
Q 10 3.008212 2.866447 3.149978 0.198174 0.062668
11 10 112.2744 106.7152 117.8336 7.771227 2.457478
ICI 10 1.737481 1.533586 1.941375 0.285025 0.090133
AP 10 2.7171 2.402338 3.031862 0.440007 0.139143
Satpaev
Age 24 46.5 38.51915 54.48085 18.9002 3.857986
Height 24 168.375 165.6933 171.0567 6.35071 1.296333
Weight 24 75.625 69.73064 81.51936 13.95898 2.849366
SBP 24 127.9167 121.0989 134.7345 16.14585 3.295757
DBP 24 87.29167 83.02433 91.559 10.10587 2.062852
Pulse 24 84.08333 77.386 90.78067 15.86058 3.237527
Din.dex 24 43.95833 39.59755 48.31911 10.32717 2.108024
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Continuation of Table 2
2 3 4 5 6 7
Din.sin 24 41.875 37.33679 46.41321 10.74735 2.193793
SAH 24 16.25 13.65819 18.84181 6.137908 1.252895
FBA 24 60.90088 57.76916 64.03259 7.416498 1.513886
DBA 24 47.8085 42.78854 52.82846 11.88822 2426673
FBA-DBA 24 13.09238 9.308088 16.87666 8.961921 1.829344
FBA-PA 24 14.40088 8.028018 20.77373 15.09215 3.080673
PP 24 40.625 36.29753 44.95247 10.24828 2.091921
ADP 24 104.3542 99.30218 109.4062 11.96408 2.442157
SBV 24 40.0375 34.83565 45.23935 12.31898 2.514601
MBV 24 3370.929 2837.439 3904.42 1263.409 257.8922
PRV 24 2902.762 2302.16 3503.364 1422.342 290.3343
VIK 24 —0.07138 —0.16736 0.024595 0.227292 0.046396
Q 24 3.430651 3.187913 3.673388 0.574849 0.117341
11 24 123.4495 113.0495 133.8495 24.62917 5.027407
ICI 24 1.569104 1.423765 1.714442 0.344189 0.070257
AP 24 2.960333 2.707291 3.213376 0.599253 0.122322
Karsakpai
Age 5 36.4 21.77153 51.02847 11.78134 5.268776
Height 5 166.4 160.2166 172.5834 4.97996 2.227106
Weight 5 62.6 46.78157 78.41843 12.7397 5.697368
SBP 5 128 122.4471 133.5529 4.472136 2
DBP 5 82 76.44711 87.55289 4.472136 2
pulse 5 93.8 66.84702 120.753 21.70714 9.707729
Din.dex 5 48 36.89422 59.10578 8.944272 4
Din.sin 5 43.2 30.95843 55.44157 9.859006 4.409082
SAH 5 12.8 7.430611 18.16939 4.32435 1.933908
FBA 5 58.5602 54.78877 62.33163 3.037396 1.358365
DBA 5 41.4556 32.25429 50.65691 7.410464 3.31406
FBA-DBA 5 17.1046 10.91637 23.29283 4.983817 2.228831
FBA-PA 5 22.1602 10.67619 33.64421 9.24889 4.13623
PP 5 46 39.19913 52.80087 5.477226 2.44949
ADP 5 101.32 96.89647 105.7435 3.562583 1.593236
SBV 5 51.96 40.47558 63.44442 9.249216 4.136375
MBV 5 4928.76 2777.579 7079.941 1732.498 774.7968
PRV 5 1800.172 1099.47 2500.874 564.325 252.3738
VIK 5 0.081587 —0.21995 0.383121 0.242847 0.108604
Q 5 3.871 2.792647 4.949353 0.868474 0.388393
11 5 147.5528 99.09412 196.0114 39.02719 17.45349
ICI 5 1.424837 1.018685 1.830988 0.327103 0.146285
AP 5 2.7852 2.300194 3.270206 0.390609 0.174686
Rapid rate of aging was found in men in Karsakpai and Satpaev settlements (Fig. 1).

70

60

50

40 " FBA

30 =DBA

20 FBA.

10 DBA

= FBA-PA
0
Zhezkazgan  Satpaev  Karsakpai

Figure 1. Ratio of BA in men according to place of residence
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There were differences in the settlements among the indicators of ADP, PRV, MBV, AP. Like women
these indicators differed in volume and velocity characteristics and in the men of the Karsakpai settlement
were the most unsatisfactory results (Fig. 2).

Calculation of the AP index showed that the men from Satpaev and Karsakpai settlement had satisfacto-
ry functional capacities of the circulatory system with moderate tension of the regulation mechanisms, and in
the men from Zhezkazgan the functional capacities of the circulatory system were good.

In terms of cardiac rhythm, partly in quantitative characteristics of normal cardiac intervals RR, which
we estimated by the RMSSD index, it was revealed that this was from the sample of the man from
Zhezkazgan.

By frequency characteristics, it was revealed that low frequency waves (VLF%) dominated in the spec-
trum in all settlements, and the differences were in the ratios of high-frequency (HF%) and vasomotor (LF%)
waves (Fig. 2).

Figure 2. Ratio of spectral characteristics

It was revealed that men from Karsakpai settlement are in a more unsatisfactory state, especially they
entered the range of «pronounced tension of regulatory systems», which is typical for the states of active
mobilization of protective mechanisms.

Conclusions

1. Taking into account places of residence differences were found between the parameters of PP, PRV,
MVB, ADP and IN indices, and in men in ADP, MVB, MBV and AP, indicating that differences are greater
in speed and volume characteristics of the system blood circulation, and the most unsatisfactory ratio was
registered in men of the Karsakpai settlement. In Karsakpai women, the pulse pressure index (PP) was max-
imum against the background of low values of minute blood deflection (MBV) with a high value of periph-
eral vascular resistance (PVR) and low mean dynamic pressure (ADP), which is considered a sign of stag-
nant phenomena in the vascular bed.

2. Women of Zhezkazgan and men in the village Karsakpai and Satpayev have a fast aging pace and
they should pay attention to the lifestyle and if necessary it is recommended to undergo additional examina-
tion.

3. In terms of SR in women it was revealed that the activity of regulatory systems in the more profitable
functional activity was women of the Karsakpai settlement (RSAI = 5), although they were in the range of
«sharply expressed functional tensiony», and the men of Karsakpai were in more unsatisfactory state and en-
tered the range of «pronounced regulatory system voltage» which is characteristic of states of active mobili-
zation of protective mechanisms. It was revealed that low frequency waves (VLF%) dominated in the spec-
trum in all settlements, and the differences were in the ratios of high-frequency (HF%) and vasomotor (LF%)
waves.

4. The most unsatisfactory position was in levels of functional tension in women from Zhezkazgan, in
whom the degree of centralization in the regulation of the structure of the SR contributed to a decrease in the
activity of the autonomous circuit (in the form of a decrease in the spectrum of high-frequency waves (HF%)
against the background of high values of the SDR (624.9 ms with a normal range of 40—80 ms).

5. Calculation of the AP index showed that in men from Satpaev and Karsakpai the functional capaci-
ties of the circulatory system function with moderate voltage of the regulatory mechanisms.
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«IIpoTon» 3bIMBIPAaH TACHIMAJIAFBINIBI KYJIaFAH aliMaKTa eMip cypeTiH epecek
KOHTHHT€HTTiH HO30JI0TUAFA IeiiHri MopTeOeciH Darajay

Makanana «IIpoTOH» 3bIMBIPaH TAaChIMAJIAFBINIBI KYJIaFaH ailMakTa TYpakThl eMip CYpETiH epiep MeH
oifennepain GyHKIMOHANABIK >karmaiibiHa Oara OepinreH. TYpFBUIBIKTHI JKepiepiHe OaiIaHBICTHI (HU3MOIIO-
THSUIBIK CpEKIIEIiKTepi aHBIKTANABL 3epTTeyiep epiepae 1e, dieieple e KapTar KapKbIHBIH KbUIIaM-
JIaybIH JKOHE XYPEK PUTMIH OaKbUIayIbIH OPTAJIBIK KOHTYPBIHBIH KEPHEIY JACHIeHiHiH aibIpMAIIbUIBIKTApbIH
aHpIKTaabl. TYpPFBUIBIKTEL JKepiHe OainaHbicThl oifennep apacbinga remoguuHamukansiy 1K, KCK, TIIK,
KMK, OIK, KXW xepcerkimrepinae, an epnep apaceinma IIK, KCK, TIIK, KMK kepcerkiurrepinne
aiipipMatubuibikTap Oaiikanapl. Onap keOiHe KaH aifHambIM OKYHECiHIH JKBULAAMIBIK JKOHE KOJIeMIIK
cHIaTTaManapblH KaMTHIBI jkoHe Kapcakmail aybUIBIHBIH €p TYPFBIHIAPHI apachIHAAFbl HOTHXKE KOJAChI3
MoHre ue Oonapl. Kapcakmail aybUIbIHBIH OHeN TYPFBIHIAPHI apachlHAA YJIKEH KaH KbICBIM JKOHE KaHHBIH
MHHYTTBIK KOJIEMiHiH TOMEH HOTIDKENIEepi TaMbIpapAblH JKOFapbl HEepU(EpHsIIBIK Keaeprici aschiHaa
aHBIKTaJABL. Bynm TaMblp apHAcHIHAAFBl IpKUTICTIK KyOBUIBICTApABIH Oap exeHuirin kepcereni. Kapraro
OoiibIHIIA CTaTHCTHUKAIBIK HOTIKenep JKe3kasraH KanacelHbIH oienaepi meH Kapcakmaii sxone Carmaes
KaJIaChIHBIH epJIepiH/ie KapTaro YPAICi KbU1IaM )KYPETiHiH KopceTTi. ATalFaH KOHTHHICHTKE OMIp CalaThiHA
MoH Gepyre yoHe KOChIMILIA TeKCEpYyIeH eTyre KeHec oepimi.

Kinm ce30ep: Geilimaeny, epecek XalblK, KapTaro, KypeK-KaHTaMbIp KyHeci, IKOIOTHsIIBIK JKYKTEME, JKYPeK
pUTMiHIH BapuaGemnIiniri, HO30JOTHsIFa JeHIHT1 TUATHOCTHKA, 3BIMBIPAH-FAPBIIITHIK JKYMBIC, HO30JIOTHSFA
JeHinri MopTebe, calayaTThl Mip CalThl.

A.A. Mycuna, K.M. Manen6ait, M.A. beknazap, A.A. CmaunoBa

IlOH03OJ10FI/I‘{eCKaH OLICHKA CTaTyCa B3pPOCJ0I0 KOHTUHIEHTA,
MPOKUBAKOIIECI0 HA TEPPUTOPUH MANACHUS PAKECTOHOCUTEJIS ((HpOTOH»

B crarhe naHa HOHO30/MOTHYECKasl OLEHKA (YHKLHMOHATBHOTO COCTOSIHUS MYXUHH U XKEHIIHUH, MOCTOSHHO
MPOKUBAIOLINX Ha Teppuropuu paiioHoB magenuss PH «IIpoton». BrisBieHsl ¢usnonorunyeckue ocoOeH-
HOCTH C y4ETOM MECT MPOXXHMBAHUS B MOCeNKax. McciaenoBanus moka3anl yCKOPEHHBIH TEMIT CTapeHust KaK y
MYXXYHH, TaK U y JKCHIIUH, a TaKk)Ke Pa3iIHiMs B CTEIICHH HAIPSDKCHUSI IIEHTPAIbHOTO KOHTYpa yNPaBICHUS
CeplIeYHbIM PUTMOM. B reMoiuHamMuKke y >KCHIIUH, C YI€TOM MECT NPOXXHBAHUS, ObUIN BEISIBICHBI OTIMYUS
mexay nokazarensimu I11, COK, TICC, MOK, CIAJ, UH, a y myxxuun — B C/I/{, [ICC, MOK u All, cBune-
TENBCTBYIOIIHE, YTO Pa3JIMIMs HAOMIOAAIOTCs OONBIIE B CKOPOCTHBIX M OOBEMHBIX XapaKTEPUCTHKaX CHCTe-
MBI KpoBooOpartenusi. Hanbonee HeynoBaeTBOPUTENbHBIE COOTHOIIEHUS! OBIIM 3aPETUCTPUPOBAHBI Y MYK-
ynH 1. Kapcaknaid. ¥V sxenmus 1. Kapcaknail nmokasarens mynscoBoro aasienusi (I1J]) 6pu1 MmakcuManbHBIM
Ha (hOHE HU3KHUX 3HAUYCHUI MUHYTHOTO OTKIOHeHHs KpoBu (MOK) npu BbICOKOM 3Ha4€HHHU TEepUPEepPHISCKO-
ro conpotusienus cocynoB (IICC) u HuskoM cpennenunamuueckoM nasienuu (CIJI), uto cuuraercs mpu-
3HAKOM 3aCTOMHBIX SBJIEHHH B COCyIUCTOM pycie. CTaTUCTHYECKUE TaHHBIE IT0 TEMITy CTapeHHs! CBHIETENb-
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CTBYIOT O OBICTPOM TeMIIe cTapeHHs y KeHIuH T. JXKe3kasrana u y myxuuH 1. Kapcaknaii u r. Catnaes. Um
cienyer oOpaTUTh BHMMaHuMEe Ha 00pa3 XH3HH M IPH HEOOXOIMMOCTH PEKOMEHIYETCS IMPOXOKICHHE
JIOTIOJHUTEIEHOTO 00CIIe0BaHUA.

Knrouegovie cnosa: ajariraiuys, B3pOCJI0€ HACCJICHUE, CTapCHUEC, CEPACYHO-COCYAUCTass CUCTEMaA, SKOJIOIrnu4c-
CKas Harpyska, 3Z[Op0BbIﬁ 06pa3 JKHU3HHU, BapI/Ia6eJII)HOCTb CEpACYHOTO pUTMaA, NJOHO30JOIrM4eCKass AuartHo-
CTHKaA, paKETHO-KOCMHYECCKast NCATCIIbHOCTD, Z[OH030IIOI‘I/I‘IGCKI/II71 craryc.
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MeTabou3MIik CHHAPOMBI 0ap NalMeHTTeP/ie capbicy HellpocnenupuKAIbIK
MapKepJiepAiH KOHIEHTPALMSICHIHBIH 03repyi

MertaboaM3MIiK CHHAPOM HAyKACTHIH METa0ONM3MIIK >KOHE (U3MONOTHSIBIK MOpPTEOECiH e3repTeTiH
KCMICHIIK JKaraaii Oonbln TaObutagbl. MyHIail matoyiorusl Ke3iHJe Keneci esrepictep OalKamaibl:
THIEPXOJIECTEPUHEMHS], TUIEPTPUNNINIEPUIEMUs], AapTEPHSUIBIK THUIIEPTEH3UsS, THIEPIIMKEMUs JKOHE
HWHCYIMHOPE3NUCTEHTTIMK. Byn e3repicrepmin madima OonyblH abgoMuHamAel Mail 0acy KO3ABIPAmbL
MeTabonu3MaiK CHHIPOM: KYPEKTIH HIIEMHSAJIBIK aypyJaphl, aTepocKiIepo3, MU KaH aifHaJIMBIHBIH OKIiTi
OY3bUIBICTApBl, COHBIMEH KaTap MIUNEMHSUIBIK HHCYJIBT CHSKTBI KYPEK-KaHTaMblp aypyJapblH JaMbITYIIbI
KayinTutik (akropsl 0oyl caHanaabl. MU KaHailHaJIBIMBIHBIH KiTi OY3BUIBICHI FaJaMIBIK MeIUIIMHAIIBIK
JKOHE QJIEYMETTIK Mocesie Oonbin TaObuIaabl, cedeli Kol Karmaiia HayKacTapAbl eJiMre oHe calJaHyra
aNBIN Keyiedi. MU KaH aifHaIBIMBIHBIH JKITi OY3BUIBICTAPBIHBIH IMTIHJEC WUIIEMHSIBIK HHCYIHT 80 MmaibI3ab
Kypaiapl. MequmHa MeH MeIHUITMHAIBIK-OMOIOT HSUTBIK FRUTBIMAAP/IBIH MaHBI3AbI MiHAETI OOJIBII eMIeyaiH
JKaHa oJicTepl, MINEMISUIBIK WHCYJIBTTEPl aJJbIH aly JKOHE epTe JUarHoCTHKajiay OOJbIn TaObuIabl.
Makana aBTOpiapbIMEH HEHpocTenn(UKaNbK MapKeplepAiH KOHIEHTPAIMsACHIHEIH —©3repici  Typaiisl
MONIIMETTEp aJIBIH/bL: HEHpOHCIenN(UKAIbIK €HONA3aHbIH, MIHaIbI QUOPHILIAPILI KBILIKBUT MPOTEHHHIH
JKOHE METa0ONIM3MIIK CHHIPOMBI 0ap HayKacTapaa MaTPUKCTI METaJuIONPOTEHHA3aHbIH. 3epTTey HOTHXeIepi
METaboNU3MAIK CHHAPOMBI Oap HayKacTtapia 0ac MM HEHpOHIAPBIHBIH CHUMITOMCHI3 3aKbIMAATY OOJybIH
Gomkayra MyMKiHAIK Oepenmi. Byn akmapar HeiipoHanasl AUCYHKIHMSIAPABIH JKOHE HIIEMHSJIBIK TYP
OOMBIHIIA MU KaHAWHAJIBIMBIHBIH JKiTi OY3BUIBICH! JaMybl TPEAUKTOPHIHBIH epTe MapKepi peTiHae KoJnaHblIa
aassl.

Kinm coe30ep: MeTabONMKANBIK CHHIPOM, WIIEMISUIBIK HHCYIBT, Helfipocnenupukaibk Mmapkepiep, NSE,
GFAP, MMP-9, pepMeHT HIMMyHOTaJIaybl, HIIEMUsIIap, HeHpoHaap, MEeIUIIHA.

Kipicne

HNmemusieik waCynsT (M) aca MaHBBIb xkahaHABIK MEIUIIMHANBIK JKOHE QJICYMETTIK Macese OOJbIT
TaObIIaAbl, ce0eOi OHBIH CaNJapblHAH OJIM-XKITUIIK TeH MYTEIEKTiK JIeHreli >XOFapbl OOJBII TYP.
HayxacTapapl emaey MeH OHaITy MaceleiepiMeH KaTap aypyIblH alfbIH aly Maceleci e aca 63eKTi OOJbII
OTBIp, OJI YIIIiH UHCYJBTKE MIAJJIBIFY Kayilli aca )oFaphl ajamaap TOOBIH ipiKTen any Kaxer [1].

Metabomuzm cungpomsl (MC) Oap maumeHTTep MHCYIBTKE INANABIFY Kayili )KOFapbl TONTHI KYpanbl,
ceOebi oyapra KYpPEeK-KaHTaMbIp KyHeciMeH OalIaHbICTBI aypyJapiblH JdaMyblHa CeOCMKep KenTereH
(dakropaap ToH. Ojapra MblHaJal cunarramanap: skorapel AK, MHCYIHMH PE3UCTEHTTUIIK XKOHE/HeMece
KaHJIaFbl TIIOKO3aHBIH JKOFaphl JCHIeHl, a0AOMUHAIIBI CeMipy, AMCITUNHISMHUS >KaTajpl. MyHmai
MarueHTTepae KodiHece Hecen KhIIKBUIBIHBIH JACHIeHl jkoFaphl, C-peakTUBTI aKybI3, TOPMOHIIBIK TPOQHIIL
e3repred. ATtanraH (GakTopiapblH OapibIFbl JKYPEK-KAaHTAMBIP JKYHECIMEH OalllaHbICThI aypylapiblH
Heri3ri ce0eOiHiH Oipi O0IIBIN Ta0BUIATHIH aTEPOCKIICPO3AbIH AaAMYbIH aCKBIHABIPHII KiOepei.

Diabetes Care-ne cunarranran 3eprreyge MC Oap mnamueHTTepae 0ac MUBIHBIH CHMIITOMCHI3
UIIEMISUTBIK  3aKBIMJATYBl  aHBIKTAIBI [2]. ABTOpJIap TATOJIOTHSIHBI aHBIKTAy MaKCaThIHIA HEWpo-
BU3YaJIM3alUs dAiCiH (MAarHUTTIK-PE30HAHCTHIK TOMOTpadust) KOJIIaH IbI.

WHucynbTKe manapIKKaH NalMeHTTEp/le OMOMATEPUAIBIH KOJKETIMIIUTITT MEH YIIKEH JUarHOCTUKAIBIK
KYHIBUIBIKKA M€ OoJybl eceOiHeH caphicy Mapkepiepl KongaHbicta Oommel. OHmail Mapkeprepre
Herponcnenudukanslk eHoiaza (NSE), rusislk ¢uOpmniansk Keinkeul nporend (GFAP), marpukcrik
MeTajutonporenHasa-9 (MMP-9) xxatanpl.

NSE — rimkonu3giy peakiusuiapblHa KaThicaThiH (epment. On IMTOIUIa3Mana, HEWPOHIApIbIH
NCHAPUTTEPIHIE )KOHE HEHPOIHAOKPUHII *Kacyinanapaa kesaeceai [3]. NSE neHreiiHiH )korapbliaybl 9eTTe
reMaTosHIe(hanIbIK TOCKAYBUIIBIH aWKbIH OY3BUIBICBIH OciiHeseli koHe 0ac MUBIHBIH HIIEMUSUIIBIK
WHCYJBTTI TYBIHIAYbIH OOJDKay/a aca yikeH MaHb3Fa ue [4]. NSE >xoFapbl KOHIIEHTPAIUSACHI 0aC MUBIHBIH
3aKpIMJIANTYbIHAH 4—8 caraT oTKeH coH Oalikanaabl, HEHPOHIBIK 3aKBIMIATYJIIBIH ayblp JICHreHiHe Typa
MIPOIOPIUSIIBI 0OJIBIN KeJieni [S].
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GFAP — rusiielk (pMOpWIIIANBIK KBIIIKBUT TIPOTEHUH, HEBPOJIOTHSAA TIUSUIBIK XKacyliaiap JKeNiCiHiH
HMMYHOTHCTOXUMHUSUIBIK Mapkepi [6]. Kan capricybinna GFAP koHuenTparusacel 1-2 KyH skorapbLiarn, 3-1i
anTaja KahTaaaH Kanbinka keneni. OpTalblK )KYHKe dKYHECIHIe acTPOIMTTEPAiH 3aKbIMIATYbI aCTPOTITHO3Fa
xoHe GFAP manmay cuHTe3iHe akeneni [7].

Martpukctik  MetayionporenHazanap (MMP) sHpoomenTumasamapra JKaTtaibl, OJapAblH  HEris3ri
OMOJIOTHSIIBIK POJIi JKacymazgaH THIC MAaTPUKCTI TOMEHAETY Ooibin Tabbutanmbl [8]. bac Mu ymmamapsiHga
HerizineH MMP-9 skcnpeccusiananst [9]. Lutokunaep actpouutTep MeH MUKporausra oeicenciz MMP-
HBIH CHHTE3IH BIHTaNaHAbIpa OTBHIPBIN ocep ereni [10]. MMP-9 GencenuipinreH CoH KamMUIApIapIbl
3aKpIMJay, KaOBIHY YPIICIH KOJIZay, reMaTodHIe(albIK TOCKaYbUIABIH KbI3METIH 0Y3Y, aronTo3 0eH HEKPO3
YPIICTEpiH MOIYJbJCY, HIIEMUS JXKOHE TeMOPPArHsiIbIK TPaHCPOPMAIMSIHBI KYNISUTY CEKUIIl yphicTepre
Katbicanel [11]. LlepeOpanmel ynmanap 3akeiManraHna kanga MMP-9 neHreiii apraabl, o1 3aKbIMAATy
OLIAFBIHBIH KeJieMiHe Toyenai Oomaabl. Kemrteren 3eprreymiiiep MMP-9 0Gac Mu  yinachbiHBIH
3aKBIMJIATYBIHBIH HIIIEMHUSUTBIK OINAFbIH KAIBIITACTHIPY 1A MAHBI3IBI POJT aTKapajibl ien ecenteimi [8].

biznin 3eprreyne NSE, GFAP, MMP-9 3eprTeyre KaTeicymbuiapaa reMaTodHIeaiablK TOCKaybUIIbIH
IUCQYHKIMACEI MEH IepeOpanbIpl YINAHBIH Jerpajalysichl YpOICTEpiH CHIAaTTay MaKcaTblHIa
JIMAarHOCTHKAJIBIK JKOHE OOJKaMJIbIK JKaFbIHAH aca aKChl 3epTTENIIeH MapKep peTiHje naigananpuisl. MC
0ap mauenrrepae NSE, GFAP, MMP-9 anbikTay Typanbl MoIiMeTTep WHCYNbT KepiHic OepreHre aeHiH
TaOBLIFaH KOK.

bisnin 3eprreymin Makcatel — MC 0Oap manueHTTepAe 0ac MUBIHBIH KaHAWHAJIBIMBIHBIH KiTi
OY3BUTBICHIHBIH JIAMYBIHIA OOJDKaMJIBIK MaHBI3Fa Me JKOHE OJIAPJbIH KOHIICHTPAIMICHIH CHITaTTay YIIiH Oac
MUBIHBIH 3aKbIMAATYBIHBIH Mapkepiepin: NSE, GFAP, MMP-9 anbikray.

Kacanran 3epTTeyniH FRUIBIMU JKaHAIIBUIIBIF — MAI[EHTTEP/IE METa0OIN3M CHHIPOMHBIH OOTYBI
MeH NSE KOHIICHTpaITUsCHIHBIH KOFapbUIayhl apacklHaa e3apa 6aiaHeICTH Taly.

Mamepuanoap men adicmep

Aunra KoWbIIFaH MiHAeTTepAl memy yuid Kaparanner kanaceinga 20132015 sxeinaap apansiFbiaa Oip
ME3ETTIK KOJJCHEH aHAJUTHKAJBIK 3epTreyiep »xacanblHabl. Ilamumentrep Kaparanas! xamachlHbIH Ne 2
AJFalKpl MEAULIUHA-CAHUTAPIBIK KOMEK KOPCETY OPTAJIBbIFbIHA TIPKEIreH KOHTUHIEHTTEH ipiKTeN aJbIHIbI
(1-xecre). NmemMusaIblK HHCYIBTKE YINBIpaFraH MauueHTTep KaparaHIpl KanachlHBIH OOJBICTHIK MEIHLIMHA
OpTaJIBIFbIHIA KapaJIbI.

l-xecTe

3epTTeyre eHridy :koHe IIbIFAPY KpUTepHiiaepi

Ton Enri3y kpurepwuitiepi

[Iprrapy kpuTepHiinepi
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KaHnHBIH OMOXUMUSIIBIK capanaTaMachIHBIH
KOPCETKIIITEPi KATBITKA Cai
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nagueHTTep 2
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IDF 2005 cait MC 6enrinepi 6ap
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numn

NU-1en keitin anramker 12—72 cararta Oakpuiay
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U men MC 6ap
nanueHTrep 4
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WNU-TeH keitin anramkel 12—72 caraTTta 6aKpuiay
IDF 2005 cait MC 6enrinepi 6ap

JKacer 50-re neiiin Hemece 80-HeH ackaH
111 nopeskeni co3pUIMAITBI THIHBIC ATy
JKETICIICYIILTIT]

1T xone 111 mopexeni co3pIMasl Oyiipek
JKETICIICYIILTIT]

Co3pmans! 6aysIp KeTiCIeyIIiTiri
Karepcis icikrepaiy 00mysI
OHKOJIOTHSITBIK, aypyJiap

Jem nenuuaeymi aypynap

JKyiienik BacKyIuTTep

Jonexep yimanbiH 1A O y3HsITBIK
aypyiapsl

Konka nemixneci

AJNEprusiIBIK aypyaap

Koarynonarus

Bac MUBIHBIH KapaKaTTHIK 3aKbIMIAITybl
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MeTabonuamaik cMHaApoMbl Gap nauueHTTepae...

3epTTey OapbhIChIHIA cayaJlHaMa allbIH[bI, AHTPONOMETPHSUIBIK MOIIMETTEp OJIICHAI KOHE
3epTXaHaJbIK TaJlaay ’Kacajibl. 3epTTEY YIIIH KeJecifie akmapaTrap: sKbIHBICH, jkachl, YiThl, NSE, GFAP
xoHe MMP-9 mapkepiepi MeH MeTaOONIM3MIIK CHHAPOMBI aHBIKTAY VIINIH KaKETTI aHTPOIMOMETPHUSIIBIK
JKOHE 3ePTXaHANBIK 3ePTTECY MAIIMETTEP1 KOJIAaHBLUIIBL.

Cucronaneik (CAK) »xome muactonmanslk ([IAK) aprepusneik KeickiMabl (AK) mypeic Tipkeyre
apHaJIFaH TaJanTapabsl MiHACTTI TYPIE OPbIHIAN OTHIPHIN, TOHOMETPIIH KOMETIMEH oJiIeH i, ben aiiHazachl
apHalbl CAHTUMETPJIIK JICHTAMEH OJIICH]II, HOTIXKEIep CaHTUMETPMEH OaramaHabl. 3epTXaHAIbIK
caparntamMara KaHHBIH ChIHaMaapbl OapiblK HayKacTapla CTaHAApTTHI JKarJaiaa IIBIHTAK KOKTaMbIPhIHAH
all KapblHFa alblHJbl. KaHHBIH OMOXMMUSUIBIK 3€pTTE€yl MIHJETTI TYpHIE CHIPTKBI JKOHE IIKi Oakpuiay
XKyprize oTbIphi, Ne 2 AJFamKel METUIMHA-CAHUTAPIIBIK KOMEK KOPCETY OpTAIbIFBIHBIH 3epTXaHachIH/Ia
xyprizinni. Kanneiy capanramacel Vital ¢upmachHBIH peareHTTEpiH KoigaHa oOTwIpbIn, BioSystemA-15
OMOXMMHUSIBIK aHanmu3aTopbiHfa opbiHAanael. NSE, GFAP xone MMP-9 wmapkepiepi Kaparanapt
MEMJICKETTIK MEIHUIIMHA YHHBEPCHTETIHIH Y KbIMIBIK Hainagany 3eprxaHacbiga (¥I13) ameikranael. Kax
capbICyIbl aXbIpaTy YIIiH apHaibI renm 0ap Vacutainer BakyyMIbIK sKyHeciHme ®uHamapl. Kauap! anrad cox
OipiHwi cararra neHtpudyranansi, ¥YII3-ra apHaifbl 3epTrey YIIiH TachIMainaHabl. JIu3ucke ylislparaH
YITiIep 3epTTEYACH allblll TACTANBIHABL. Mapkepiepai aHbIKTay VIINIH Keleci pearcHTTEp IKHbIHTBIFBI
konganbuiabl: NSE ELISA (Fujirebio), Human GFAP ELISA (BioVendor), Human MMP-9 ELISA(Bender
MedSystems). UmmyHodepmentTik capantama Tecan Evolizer 100 poGoteiHga sxacaneiaabl. Hotmxkenep
NSE yuin mxr/n, GFAP ner MMP-9 yiiid Hr/mii-MeH OaraiaH/ibl.

KaHHBIH JIMIUATIK CHEKTPIHIH KOPCETKIIUITEPIH OHOXHUMUSIIBIK 3€PTTEY OaphIChIHIA OHOXMMHSIIBIK
aHaM3aTopiapAa CTaHAAPTTHl OICIICH ALl XOJECTCPUH, VIITIHIUPHUITEP, MXKOFaphl JKOHE TOMEH
THIFBI3JIBIKTAFbl  XOJECTEPUHHIH JIMMONPOTEHATEPl aHBIKTANABL. HoTwkenep MMOIB/JI-MEH OaralaH]ibl.
Kanmarer 1mimroko3a 12 caraTThIK amIbBIFyZaH KeHiH caycaKTaH KamWUIAPJIBl KaHABI DKCIIPECC-9IICIICH
MEITER ¢upmaceinein Optium Xceed rmokomMeTpi KeMeriMeH asbIKTainabl. HoTmkenep MMOJb/JI-MeH
OaraylaH/Ibl.

Mertabonusmaik cuuaapom IDF kputepuiinepi Ooitbinia (2005) 3epTrenai: abmoMuHaaab ceMipy (Oen
aifHanacel epiepue > 94 cwm, oifennepae > 80 cMm) XKoHE TOMEHIE KENTIPUIreH Ke3 KenreH 2 Oenrimep:
1) ymrrmumupuarep > 1,7 MMOITb/T; 2) sKOFaphl THIFBI3IBIKTAFRl XOJECTCPUHHIH JIMMIOMPOTESUATEP] epiepae
< 1,03 mmonp/n, aienaepae < 1,29 MMounb/i, Hemece TunonunuaeMusibik Tepanus; 3) CAK > 130, Hemece
JAK > 85 MM ¢.0., HeMece aHTUTHIIEPTCH3MSUIBIK Tepanust; 4) alll KapbIHIaFbl TIIHKeMus > 5,6 MMounb/i [12].

3eprreynepai Kaparanapl MEMIICKETTIK MEIUIIMHA YHUBEPCHUTETIHIH DTHKAIBIK KOMUTETI KYIITAJbL.
Mynnenep KalIbUTBIFRI OOJIFaH KOK.

Bacrankel Tannay kesinge 224 amgaM KaTbhICThI, Oipak COHFBI TaHmayaa 157 agam Kansl, ce0e0l KaHHbBIH
OMOXUMUSIIBIK caparTamachl OOMBIHIIA KOHE MeTa0OJM3M CHHAPOMHBIH KypaMzaac OediriHig Oipi OoibIHIIa
MOJTIMETTEPI KOK, COHBIMEH KaTap KaHbI JIN3UCKE YIIIbIpaFaH MAIlMCHTTEDP 3ePTTEYre KaThICKAH KOK,

3epTTeyre MmalmuMeHTTEpAiH 2 TOOBI KAThICThI: 1) Oac MHUBIHBIH KaH alHAIbIMBlI KiTi OY3bLIBICKA
YIIIBIpaMaraH MalrueHTTep KoHe 2) HIIEMISUIBIK WHCYIIBTKE IIaiAbIKKaH HayKacTtap. Omnap Kpacken-Youc,
CThlo[IeHT XoHe MaHH-YHUTHU KPUTEPHUIUICPMIH TOYEJICi3 TONTAphlH CAIBICTHIPY YIIiH 4 TOMKA >KIKTENIi
(1-cyp.).

Bipinmn Tonra (0akpiiay) 38 meHi cay ajaM TONTACTHIPbUIABL. bakpliay TOObIHA €HIi3Y KPUTEPHMAIIEPI:
xkacel 50-80 apanblFbIHAA, apTEPUsUIBIK KbIChIMBL KanblnThl, JCU 18,5-25,0 apansifbiHaa, KaHHBIH
OMOXMMUSIIIBIK CapanTaMachbIHBIH KOPCETKIIITEPi KaJbIKa cail. EKiHII TONTh MeTaboJIM3M CHHAPOMEI Oap
39 mnamueHt Kypaasl. Merabomusm cunapoMbl IDF (2005) kpurtepuiti OOMBIHIIA JHArHOCTHUKAIAHIBL.
Y1riHmn TomkKa WIIEMUSIIBIK MHCYJIbTKe manablikkad 50—-80 >xac apanbirblHAarel 44 epiep MEH ouenep
kipai. Teprinm Tonra MM men MC 0Oap 36 mamuent Oonapl. MINMEMHSUTBIK HHCYJIBTKE IIAJIBIKKAH
MaIlUeHTTEp aypylaH KekiH anramkel 12—72 carar imHae Kapauasl. NSE aHbIKTay MakcaThIHAA peareHTTep
JKUBIHTBIFBIHA YCHIHBICTapFa cail KaH amramkel 12 cararta, an GFAP mem MMP-9 anpikray yImiH KaH
arrFamkel 24—72 caraTtTa aJbIHIbL.

Onmeynepai craructukanblk oHaey SPSS 20 (SPSS Inc, Chicago, IL) OarmapiamachIHbIH MaKeTi
KOMETIMEH KYpPrisuifi. YHIecTIpiMHIH KaabIIThIIBIFEl CHITATTaMa CTATUCTHKA, KBAHTHIIB/I AUarpaMma MEH
Konmoropos-CMHpHOB KpUTEpHiiiHiH KeMeTiMeH Tekcepiiai. bapibslk TonTapna MomiMeTTep yiecTipiMHIH
KaJIBINTHI 3aHABUIBIFbIHA OarbiHOal, kaTeropusuiblk Oenri (MC) Oonybl eceOiHeH mapaMeTpiliK eMec KoHe
YiIecTIpiIMHIH CUIIAThIHA dCEP €TICHTIH dicTep TaHIa bl
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Tept TonTarbl Mapkepiep KOHIEHTPALMACHIHBIH €PEKIIeINiri OenriHiy YHIecTipiniM cunaTbiHa Kapai
Kpacken-Yomnmue, CThiogeHT XoHe MaHH-YUTHH KpuUTepHitiepi kemeriMeH OaraigaHbl. CTaTHCTHKAJIBIK
OospKaMIap sl TeKCepy OapbIChIHAA MOHAUIIKTIH KPUTHKAIBIK AeHreii (p) 0,05 mer abIHIbL.

WucynprTi, MC MeH KaHHBIH MapKepiepl apachlHAarbl OaiIaHBIC KOIeJNIIEMJI JIOTUCTUKAIBIK
perpeccusuIbIK Tajay OMICIMEH aHBIKTAIABI, OHIA «HWHCYIBT» JETreH >Kardail >KaHFBIPBIKTHIH OWHAPIIBI
TYpaKChI3 IIaMachl peTiHAE ecenTemiHmai. Toyelci3 Typakchi3 Iama JKbUIAaMIAThIIFAH CHI13y SIiCIMEH
enrizingi. PerpeccusiHeiy () TyserinmereH (TyserinmereH f) koHe Ty3eruireH (TysetiireH [f3)
ko3 duuuenTTepi ceHimMrepik naTepBaisl 95 %-0eH ecenreningi. CTaTUCTUKANBIK OODKaMIApIbl TEKCEPY
OapbIChIHIA MOHILTIKTIH KPUTUKAIBIK aeHreii 0,05 men OenriaeHmi.

Homuoicenep men mangvinaynap

TonTapabIH TyCiHAIpMENi CHUMaTTaMachl 2-KecTeae KenTipiared. KansinTel yinecTipiiaren mapaMeTpiep
opramia maMa MeH CTaHJapTThl aybITKy (SD) KemeriMeH cumarTanFaH, ajl KaJdbIIThl MeIUaHa/laH

epeKILEeICHIeH YIITeCTIpiIiM 25 jkoHe 75 MepLUEeHTHINMEH CUITaTTaJIFaH.

TEpJIiH XOJCCTSPHHI

2-kecTeE
TonrapabIH TYCiHAIpMeTi cHIaTTaMachl
Benri N (%) 1-Ton 2-Tom 3-tom 4-ton
Kacsr 57,5 (53—65,2)* 57(52-66)* 63,7 (10,3)** 65 (9,3)**
KbIHBICHI:
epiep 54 (34,4) 31 (81,6) 5(12,8) 24 (54,5) 11 (30,6)
oltenep 103(65,6) 7 (18,4) 34 (87,2) 20 (45,5) 25 (69.,4)
Beninix aitHamacel — 79 (73,8-84,5)* 98,02 (14,96)** 82,09 (12,3)** 96 (90,7-99,7)*
Kannars! rmoko3a — 5 (4,6-5,2)* 5,6 (5,0-5,9)* 5,9 (4,8-6,6)* 6,25 (5,4-8,9)*
JKorapsI THIFBI3IBIK-
TaFbl JTUIMONPOTEUI- — 1,35 (1,25-1,59)* 1(0,88-1,1)* 1,3 (0,44)** 1,04 (0,91-1,4)*

CAK

120 (110-120)*

130 (120-140)*

140 (120-150)*

160 (140-170)*

TIAK _ 80 (70-80)* 80 (80-90)* 90 (80-90)* 90 (90-100)*

Y mrnanepuarep - 1,12 (0,39)** 1,79 (0,94)** 1,38 (0,88-1,55)* 1,89 (1,3-2,64)*
NSE _ 539 (2,23)%* 9,43 (5,7)** 15,0 2,7y | 15,12 (12,9-17,3)
GFAP — 10,01 (0,004-0,039)* [0,029 (0,004-0,055)*| 0.2 (0,12-0,25)* | 0,2 (0,12—0,26)*
MMP-9 - 2152 (44,4)** 2202 (42,0)%* | 298,4 (243-326,6)* 307538(295)36‘

Eckepmy. ¥ — xanplThl MeMaHaAaH YIHIECTIPiTiMi epEKILIeICHIeH apaMeTpiiepIiH cunarraMacsl (25 xoHe 75 HepLeHTHIN);
** _ opraia KaJubIITh yitecTipinimi 6ap mapamerpiepain cunarramacsl (SD).

Ipiktey 4 Ttomka xiktenrenmikreH xoHe NSE, GFAP men MMP-9 mapkepnepiniH 3epTTeNeTiH
OenrinepiHiH  yiecTipinimi
caJIbICTBIpFaHIa KaTe skibepmec ymin Kpacken-Yomc KpuTepuidin aHBIKTAII, 3 KOHE O/1aH Jja KOIl TONTapra
H-test mapameTpiik eMec TecT KOAAaHbUIABL. TangayablH HOTHXKeNepi 3-KecTeae KeNTipiireH.

6apm,n< ToOTapda KaJbIIIThI

OoMaysl

ecebiHeH,

aTajifraH ToITapAbl

3-xkecTe
Tept TonTa NSE, GFAP kxone MMP-9 mapkep.iepiH canbICThIpy HITHkKedepi
3epTTenareH Mapkep Kpacxen—YoEan xr Bocrangsik papexeci p
KpUTEpHiil
NSE 88,498 83,861 3 < 0,001
GFAP 81,962 82,687 3 <0,001
MMP-9 58,843 59,987 3 <0,001

Kyprisren H-tectTin HoTHKenepi OolblHIIA 4 TONTarbl KOPCETKIIITEPIiH EpEeKIICTIKTEPl Typabl

KOPBITBIHIBI JKacanael. Ocipece 1-2, 2-3, 3—4-tomrTapaarbl CajbICTBIPYJAp Y/IKEH KbI3BIFYIIBUIBIKTHI
Tyabipael. On Mapkepiepiid KoHueHTparusceiHa MC ocepin Oaranay ymiiH kKaxer Oojmbl. H-tect Te,
JOUCIIEPCUSUTBIK — capanTama CeKiili, HaKThl KaHJail TomTap apacblHOa epeKIemikrep Oap eKeHAIriH
KepceTneiai, coHapIkTan CThIOACHTTIH ! KpUTEpHii MeH MaHH-YUTHH KpUTEpUii (TONTAFbl IIaMajiapbl
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yilnecTipy 3aHABUIBIFBIHA COWKEC) KOMETiMeH CambICTBIPhUIABL. JKYpri3iireH TecTTepAiH HOTHKeepi
4-kecTeae KENTIPIITeH.

4-xecTe

TonTars! yilnectipinim 6earisiepine coiikec 1, 2, 3 :koHe 4-Tonrap ymid CTbIOJeHTTiH t-KpHTepHiii*
sk9He MaHH-YuTHUAIH** U xpuTtepniiinin mamasapsl

benri 1- xoHe 2-TONITap 2- %oHe 3-TomTap 3- xoHe 4-TomTap
NSE 469,5, p = 0,005%* -6,718, p<0,01* 761,5, p=0,76**
GFAP 590,0, p = 0,13** 106,5, p <0,01** 787,5, p = 0,96%*
MMP-9 -0,501, p=0,518* 236,0, p <0,01*%* 657,5, p =0,19%*

JKorapeifarel 4-KeCTCHIH MOIIMETTEPIHEH Kejecimeld KOPBITBIHABI jxkacayra Oomamsl: 1) 1- sxoHe
2-tonrrapia NSE koHICHTpanusapblHIa CTATUCTHKAIBIK MaHbI3EI epekmenikTep 6ap, GFAP men MMP-9
KOHIICHTPAIMSUIAPBIHBIH epEeKIIeIIiri mamaisl, 2) 2- skoHe 3-tomrap apackiiga GFAP men MMP-9
KOHIICHTPAITHSUIAPBIHBIH CTaTUCTHKAIBIK MAaHBI3IBI epekimeaikTepi O0ap, an NSE koHIeHTpanusuiapbslHIa
OHJIall aWBIpMaNIBUIBIKTap JKOK, sFHU MC Oap mnammentrepae NSE nmeHreiii aeHi cay amaMaapMeH
CAJIBICTBIPFaH/Ia JKOFaphl JKOHE WHCYJBTKE IMaNAbIKKaH manueHtrepain NSE neHreiiine caii kenemi;
3) 3- sxoHe 4-TomnTap apachiHaa MapKepiIepAiH KOHICHTPpALMsIapPbIHIa aca KATThl €PEKIICIIKTED HKOK.

MC 0Oap narieHTTep MEH Oakbuiay TOOBIHBIH KaTbicyiubliapbiHga GFAP men MMP-9 mapkepiepi
apachlHlIa epekmienikrep OonraH koK. MHcymbTke ymbiparaH (3- jkoHe 4-TomTap) *oHEe 0ac MM KaH
alHaIBIMBIHBIH ~ JKITI  Oy3bLIbIChl  OojmaraH (1- JkoHe 2-TonTap) TONTBHIH JKYITaphl —apachiHa
alBIPMAIIBUTBIKTAP OOJIIBL.

MC men NSE >xorapsl fneHreiii apacslHAarbl BIKTUMal OalnaHbICThI 3epTTey YIIiH «MC» AMXOTOMUS-
JIBIK, TYPAKChI3 MIaMachl 0ap JJOTHCTUKANIBIK PETPECCHSUIBIK TalAay KYprizinai (5-kecte).

5-xecrTe
MC men NSE :korapbLiaybl apacbIHIaFbI 0aiiJIaHBICTBI 0aFajiay
benri B MYyMKiHJIIKTEp KaThIHACKI 95 % CH p
NSE 0,266 1,305 1,111;1,532 0,001

S-kecteHiH HoTmkenepiHe corikec MC Oonranma NSE monainik mexretii p = 0,001 kesinge 1,305 ece
apTajbl.

MC, NSE neHreiiiniH »ofapbuiaybl MEH 0ac MUBIHBIH KaHAaWHAIIBIMHBIH JKiTi OY3BUIBICHI apaChIHaFbI
BIKTUMAJI OaliTaHBICTHI 3ePTTEY YIIiH aTaJlFaH TYPaKChI3 amMaliap JIOTUCTHKAIBIK PETPECCHSIIBIK TalIay IbIH
Moxenide enrizinmi. MC 0Oap mamueHTTep MEH Oakbliay TOOBIHBIH KaThICYIIbLIAPBIHA aNbBIPMAIIBLIBIK
oonmaranapiktad, GFAP mMen MMP-9 wmapkepnepi opi Kapail Tanmayra KOCBUIFaH >KOK. Horwmkenep
6-KecTeqe KeNTipiIreH.

6-kKecTe

MC, NSE neHreiiiniH sofrapbljaybl MeH 6a¢ MUBIHBIH KaAHAWHAJIBIMHBIH JKiTi 0Y3bLJIBICHI ApaChIHIAFbI
Dail1aHbICTBI 0aKbLIAY

Benri Tyzerinmeren | Tyzerinmeren | Ty3erinmeren » Tyzerinren | Tyserinren | Tyserinren »

B MK 95 % CU1 B MK 95 % CH
NSE 0,442 1,555 1,37;1,76 | <0,001 0,465 1,593 1,394;1,82 <0,001
MC 0,227 1,254 0,67;2,349 | 0,479 1,077 2,937 1,072;8,043 0,036

JKyprizireH JOrMCTHKANBIK TalfaylaH IIbIFaThIH KOPBITHIHABL: p = 0,479 kesinge MC 06omysl
WHCYJBTTIH TYBIHIIAYy BIKTUMAABIFEIH 1,254 ece »xorapbuiaTaibl. IpikTey KeneMiH apTThIpFaHAa MOHILIIK
neHreri kaxerri mamara (0,05) sxeremi. Ilammmentre NSE neHreitiniy korapbiiaybl MOHIITIK JIEHTeHi
p <0,001 ke3inge 0ac MUBIHBIH KaHAHHAJIBIMBIHBIH JKITI OY3bUIBICHIHBIH BIKTUMAIIABIFBIH 1,555 ece (NSE
opOip Oipmirine) ecipeni. [lanuentrepae exi dakropasiH: NSE aptybt men MC 0Ooiybl MHCYJIBTTIH Haiaa
0011y BIKTUMAaNABIFLIH 2,937 apTThipanst, p < 0,001,

JKypriziaren 3eprreyiepre cait MC 0Oap manuentrepae NSE — HeHpoHABIK OY3bLIBIC MapKepiHiH
JICHr el )KOFapblIaraHbIH Oalikayra 0ojabl.
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3eprrenren  2-tontarbl MC ©6ap manuentrepae 1-0akpiiay TOOBIMEH —canbicThipFaHaa NSE
KOHIICHTpAIMACH OipIlamMa KOorapbllaFraHblH OaiikaablK. Auadiza 2- oHe 3- (MHCYJIBTKE IIaJIJbIKKAH
MAlACHTTEP) TOMTAP apachIHIA aMTAPIBIKTAM EPEKIIeNTIKTep JKOK. byman mbIFaTeiH KOPHITHIHARL: MC 6ap
MalyueHTTepIe A€, UIIEMUSUTBIK HHCYIbTKE [MAIABIKKAaH NaldeHTTepaeriaeld, HeMpOHABIK OY3bIIBICTap OPBIH
aFaH. ATalFaH TalbIMIAyAbl JIOTUCTHKAJIBIK PErpPecCHSUIBIK TaNJAyAblH MOIIMETTepi pacTailipl, Tanaay
Oapeiceiana MC 6omysl MeH NSE KOHIEHTpaIMsACHIHBIH JKOFaphUIayhl apachlHAa e3apa OaillaHbIC Oapbl
AHBIKTAJIIBI.

1- sxone 2-tontapaa GFAP men MMP-9 apackina MaHbI3Abl epeKuienikTep Oaiikammasl, ain 2- KoHe
3-TonTap apachlHJaFbl €PEKIICIIKTep aca MaHbI3IbI eMec. SIFHU, aTanFaH MapKepiepiH KOFapbuIaybl KiTi
YPIICTIH 001y «Ka)KETTLIII» KOHIHIE allTyFra 00oJIaIbl.

3- sxoHe 4-TomTap apachlHAA KAaTThl alblpMaIlbUIBIKTap OalKanMaiinel, Oy 6ac MUBIHBIH KaHalHAaJIbI-
MBIHBIH KITI OY3bUIBbICHI Ke3iHae MC Ooiybl MapKepiiepIiH KOHLEHTPAIUSAChIHA ocep ETHCHTIHIIINH
TONeTAeH .

Biznig 3eprreynmin HoTmkenepiHeH MC Oap TaIMEHTTEp/le TeMaTO3HIE(PANIBIK TOCKAYBUIIBIH
TYTaCTBIFbIHBIH OY3bUIBICHI MEH 1epeOpaibl HEHPOHJAPABIH CUMITOMCHI3 HIIEMHUSIIBIK OY3bUTBICH XKOHIHIE
TYXKBIPBIM Jkacayra Oomanmel. NSE 0ac MHBIHBIH >KacymIaJapblHBIH IUIa3MaJIBIK MeMOpaHaIapel apKbIIbI
CBIPTKA HIBIFYBI 0aC MU HEHPOHIAAPBIHBIH JKACYIIATIBIK MeMOpaHalapbIHbIH OY3bUTBICHIHBIH KapKbIHABUTBIFBIH
nonennenai. 2-TonTeiH Kateicyinbuiapeiaa GFAP neHreiiiniH jkorapbliaMaybiH 013 HEKPO3IBIK ONIAKTHIH
00JIMaybl MEH KacyIllajapblH aCTPOLMTTEPIHE UIIEMHUSHBIH TEKEYII acepiMeH OaiaHpICTRIpAbIK. MC 0ap
JKOHE MHCYJIBTKE MIAIIbIKKAH narueHtrepae MMP-9 afibipManibibiKTap 2-TOMNTa XKITI YPAICTIH OoIMaybI-
MeH TyciHaipineai. bipak >keHin Typae eTeTiH MIIeMHS MEH (OKCHIJT WIIEMHSHBIH Ke3eHI HEFypIbIM Y3aK
Oosica, ayblp TypAe OTETIH HWINEMHUSHBIH KE3€HI COFYPJIBIM KBICKA OTe/di» JIEreH TYXKBIPhIM KacayFra
6omazsr [13].

Kiti wepeOpangpl umemus HEWPOHABIK OY3bUIBICTAPFA, MHUKPOIIMSIBIK OCJICEHAUTIKKE >KoHE
aCTPOLIUTO3Fa 9KeJedi. ACTPOLMTTEP MILIEMHUSHBIH alfalllkbl MUHYTTapbIHAH Kayan Kaiitapans! xxone GFAP
CUHTE3IHIH TOMEHACYIMEH cHmarTanaisl, an 6—10 caraTTaH COH HINEMUSIIBIK OY3BbLIBICTHI aliHATAChIH/IAFbI
acrpouurrepae GFAP cunresi xorapwumaii Tycemi [14]. XKiti umemusiman keilin 1 carartaH CcoH
HEHpOHJapAa TeTepoXpoMaThH TomTaca OacTaiApl, 3HIOIUIA3MANBIK TOpP KeHeHedi, MHUTOXOHIPHUSIIBIK
MaTPUKC ICIHII, BaKyoiu3aeHedi. By »xacyimaHblH OyY3bLIybIHA »oHE KaHaiHanbiMFa NSE IIbIFybIHaA
okeneni [15]. bac MHBIHBIH KiTI WIIEMISUTBIK 3aKbIMIATYBl Ke3iHAE JKacymIagapIblH HEKPO3bl JaMHIEI,
asaiiia >KeHUI Type OTeTiH UIIeMusl Ke3iH/Ie aronTo3 eceOiHeH TipLIUTiTiH xosiab [13].

Amnonro3 — JIHK-maH 1biknaii, kaObIHYy OCITiIEPIHCI3 KacyIIajapAblH TIPIIUIITiH KO0 MEXaHH3MI.
ArmonTo3 uieMusAaH Keiin 1-2 cararraH keilid Oarikanazs! [15]. 3akpiMaanyaaH KediH 2 caraT ©TKeH COH
HIIeMHsJIaHFaH MUZA aronTosra ymsiparad 90-95 % neiiponaap, 5—10 % actporurrep, 1 % sHIOTETUANBIK
Kacymanap aHelKTanAbsl [16]. Amomnro3 karmaiiblHIa WIIEMUsiAaH KeiiH 24-48 caraTTaH COH
JKacylaJap/IblH CaHbl apTajbl. AONTo3 4 anraaai KepiHic oepei.

Sala-HbIH MaiMeTTepi OofibiHIna [2], MC Oap nanueHTTepae 6ac MUBIHBIH 3aKbIMIATYbI UM Y3USIIBIK
cunatka ue Ooxansl skoHe MC mporpeccusuiay aspekeciMeH OainaHblCThIpbUiansl. ABTopiaap MC kayin
(baKkTOpIapBIHBIH JKUBIHTHIFEI 0aC MUBIHBIH aK JKOHE CYpP 3aTTapBIHBIH MUKPOKYPBUIBIMIBIK 3aKbIMIATyBIHA
OKEJICTIHIH KOPCETTi, JKOHE OJ VJIKeH MaKpOKYPBUIBIMIBIK e3repicTepMeH HeMece JIeMHUEIUHIIETY
ypaictepimeH emec, AuQy3UAIBIK e3repicTepMeH OailiaHbICTBI O0IyBl MYMKIH. bac MUBIHBIH CYp 3aTBIHBIH
MUKPOKYPBUIBIMBIHAAFBI aHBIKTAIFaH AU((Y3HIIBIK ©3repicTep HILEMHUSHBIH callapbl O0IbIN TaOblIa b

JKamon 3epTTeyiepinid HoTHxenepi OoibHma, MC 6ac MHBIHBIH YIII CHMIITOMCHI3 3aKbIMIATybIMEH
0aitIaHBICTHIPHLIAJIBL MINEMISUIBIK 3aKbIMIATY, EPUBEHTPUKYJIISPIBIK THIICPKAPKBIHIBUIBIKTHIH OIIAKTaAPhI
MEH a3 3aTThIH KbIPTHIC MaHBI 3aKbIMAATYBl. ABTOpJIApAbIH alTybiHIIa, MC 6ipre kypeTiH MeTaboIu3MAiK
e3repicTep 0ac MHUBIHBIH apTEPHSUIAPBIHBIH 3aKbIMIAdyblHa, KEHiH TINTIi 0ac MHUBIHBIH CHMIITOMCHI3
3aKpIMIaNTyblHa oKenyl MyMkiH. 3eprreyiniiep MC MeH 0ac MHUBIHBIH CHMITOMCHI3 3aKbIMJIATYhI
apachlHAarbl OaiIaHBICTB 0ac MM KaHaWHAJIBIMBIHBIH KiTi OY3bUIBICBIHBIH QJIIBIH ajly KoHE Ooipkay YLIiH
JIMAarHOCTHKAJIBIK acTial peTiHae KOJIIaHy bl YChIHA/IBL.

Kypcak immimik TUmoKCUsFa YIbIparaH jkaHa TyFaH Hopectenepae NSE 3eprreyre apHanrad >KyMBICTap
XKOK emec. ABTOpJIapAblH anTyblHIIa, Oananapga NSE Korapbl KOHIEHTpALHsIChl 0ac MHUBIHBIH ©3TepicKe
YIIBIpaybIH CHIIATTaiAbI, OipaK KIMHUKAIBIK Oenrijep yakpITiia kepinic oepmeiii [17].

OneOMeTTepaIH MAIIMETTepl MEH 013 JKYpri3reH 3epTTeyiepAl KOpBIThbIHIbUIAH oThipein, MC 0ap
MalMeHTTeperi Kayin (akTopiapsl >KEHUT TYpIe OTETiH HIIeMHsSFa OKeNeAl JeTreH TYXKBIPBIM Kacayfra
Oomanpl. MyHnail 3akpIMAaIynap >KacyllajdapAblH HEKPO3bIH TyAbIPMaiibl, JIET€HMEH HEHpOHIapAbIH
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T y3usUIBIK armonTo3bH Kongaiael. OcklHBIH canaapbiHad NSE KoHLeHTpauuscsl apTa Tyceai. AmonTo3
JKarmai KaObIHy KoHe OYJIiHy peakmFsUIaphlH i1CKe KOCTANIBI, UIIEMILUTBIK 3aKbIMIATy OIIaFbl OOIMaMIbI,
couapiktan GFAP Men MMP-9 koHueHTpaiusuiapel 0Oakpliiay ToONTaH epekienenoeiai. MC 0Oap
nanueHTTepae HelpocneunpUKaIblK MapKepiaep TYHFBIII PeT aHBIKTANAbl. KOMKeTKI3UIreH HoTHKenepal
oneOneTTep/ICH abIHFaH MAJIIMETTEPMEH CalbICTBIPY YIIIH HEHPOBH3YaIH3aLHs XKoHE HeHpocTen(pHUKaIbIK
MapKepJiep/l aHbIKTay bl KOJIIaHa OTBIPHII, 3€PTTEY KYMBICTAPbIH JKAJIFACTBIPY KEpeK.

Knunukaga NSE anwsikray MM TyeiHgay kayimi aca >korapbsl nauuentrepae (MC Oap maumeHTTep)
CKPMHHUHITIK TeKcepyieple HeHpOBU3yalM3alMsSHBIH aca KbIMOaTKa TYCETiH opi KHi KOJDKETIMAI eMec
oaicTepi 6ac MUBIHBIH CHMITTOMCHI3 3aKbIM/IATYBIH aHbIKTayFa MYMKIiHAIK Oepeai. COHBIMEH KaTap KayilTiH
35 (akTOpbIHBIH MaTEMAaTUKAJIBIK MOJEIIHE HETI3AS/INeH MHCYJIBTTI OO0JDKayablH 013 jkacaraH oiicTeMeci
NSE aHbIkTayMEeH TOJBIKTBIPBUIIBL, OJ1 OOJDKay OONAIriH JKOFapblUiaTyFa MyMKiHIIK Oepeni. Kasipri kesnme
aTalFraH CKpUHHUHITIK omictemMe Kaparanapl kanacbiHblH BMCK oprajibifblHaa HMHCYIBTTIH TYBIHAQY
BIKTUMAJIIBIFBIH aHBIKTAY VITiH KOJITaHbuIaast [18].

bi3 >kacaraH 3epTTeyAiH apTHIKIIBUIBIFE MHCYJIBTKE HIAJABIKKAH JKOHE ManablKnarad tontapaa NSE,
GFAP xxone MMP-9 mapxkepnepinin konuentpauusiceina MC ocepi 3eprrengi. Kasakcranaa TyHFBIII peT
0ac MHBIHBIH CHMIITOMCHI3 3aKbIMIanysl MeH NSE aHbIKTay apKbUIbI METaOOIM3MIIK CHHAPOM apachIHIAFbI
OaifyTaHbIC 3ePTTENII.

3eprreynid keMuiiri — HelipoBusyanuzauus dgicimen (KT/MPT)MC 6ap manmeHTTep MeH Oakbuiay
TONTHIH KATBICYLIbLIAPBIH Mapajljieibll 3€pTTEY KYPridy MyMKIH Oonmaybl. Opi Kapaik 3epTreyiep
KOFapblAa alThUIFaH IyHKTTEP/] €CEIKe aja OThIPBII, OPhIHATIA b

ConbiMeH, 0i3 jkacaraH 3epTTey kepceTim otTeipranzaii, MC Oap mnauuentrepae 0ac MHBIHBIH
3akpiMaary Mapkepi — NSE nenreifii sxorapbutaiifipl. O HEHpOHAAPABIH CHMIITOMCBI3 HIIEMHUSIIBIK
3aKbIMAATYBl MEH TeMaTosHIe(an bl TOCKAybUIIbIH Oy3bUIBICHIH Hamenneil, skan MC 6ap manmenTtrepae
0ac MM KaHaWHAJIBIMBIHBIH KiTi OY3bUIBICHI TyBIHIAFaHFa JEHIH HEMPONPOTEKTOPNbI eMIey MapanapblH
KOJIJaHy KaXeTTilirin aiikpiaaaiapl. ConsiMeH Katap MC 0ap manmeHTTepre *KypeK-KaHTaMblp KyheciMeH
OalllaHBICTBl aypyJIaplblH AIIBIH Ay MaKCaThlHAA ©3iHIH CaJMarblH KaJbIKa KEJTIPY, apTepUsUIBIK
KBICBIMJIBI TOMEHJIETY, KaHIaFbl TIIFOK03a MEH XOJIECTEPHH ACHI€HiH TYCIpy YCHIHBUIABIL.

OneduerTep TiziMi

1 Cemak A.E. IIpoGiema Mo3roBeix nHCya6TOB 1 myTH ee peurerus / A.E. Cemak, 10.C. Kapnariesud / MenuunHCKHe HOBO-
ctu. — 2002. — Ne 1. — C. 3-7.

2 Sala M. Microstructural Brain Tissue Damage in Metabolic Syndrome / M. Sala, A. de Roos, A. van den Berg, I. Altmann-
Schneider, P. Slagboom, R.Westendorp et al. // Diabetes Care. — 2013. — Vol.37, No.2. — P.493-500
http://dx.doi.org/10.2337/dc13-1160.

3 bBepesun A.E. Heiipocneunduyeckue Oenku y HaueHTOB ¢ Mo3roBeiM HHCYNbTOM / A.E. Bepesun // Yxpaiucbkuit
HeBpousoriuHui xypHair. — 2012. — Ne 2. — C. 22-27.

4 Al-Rawi N. Salivary neuron specific enolase: an indicator for neuronal damage in patients with ischemic stroke and stroke-
prone patients / N. Al-Rawi, K. Atiyah // Clinical Chemistry and Laboratory Medicine. — 2009. — Vol. 47, No. 12.
http://dx.doi.org/10.1515/cclm.2009.345.

5 Foerch C. Serum glial fibrillary acidic protein as a biomarker for intracerebral haemorrhage in patients with acute stroke /
C.Foerch // Journal Of Neurology, Neurosurgery & Psychiatry. — 2006. — Vol. 77, No.2. — P.181-184.
http://dx.doi.org/10.1136/jnnp.2005.074823.

6 Rosell A. A Matrix Metalloproteinase Protein Array Reveals a Strong Relation Between MMP-9 and MMP-13 With Diffu-
sion-Weighted Image Lesion Increase in Human Stroke / A. Rosell, J. Alvarez-Sabin, J. Arenillas, A. Rovira, P. Delgado,
I. Fernandez-Cadenas et al. // Stroke. — 2005. — Vol.36, No.7. — P.1415-1420. http://dx.doi.org/10.1161/01.str.
0000170641.01047.cc

7 Kitagawa K. Relationship between cerebral blood flow and later cognitive decline in hypertensive patients with cerebral
small vessel disease / K. Kitagawa, N. Oku, Y. Kimura, Y. Yagita, M. Sakaguchi, J. Hatazawa et al. / Hypertension Research. —
2009. — Vol. 32, No. 9. — P. 816-820. http://dx.doi.org/10.1038/hr.2009.100.

8 Sotgiu S. Inflammatory biomarkers in blood of patients with acute brain ischemia / S. Sotgiu, B. Zanda, B. Marchetti,
M. Fois, G. Arru, G.Pes et al. // European Journal Of Neurology. — 2006. — Vol. 13, No.5. — P.505-513.
http://dx.doi.org/10.1111/j.1468-1331.2006.01280.x

9 Rosell A. Increased Brain Expression of Matrix Metalloproteinase-9 After Ischemic and Hemorrhagic Human Stroke /
A. Rosell, A. Ortega-Aznar, J. Alvarez-Sabin, 1. Fernandez-Cadenas, M. Ribo, C. Molina et al. // Stroke. — 2006. — Vol. 37, No. 6.
— P. 1399-1406. http://dx.doi.org/10.1161/01.str.0000223001.06264.af

10 Alberti K. Metabolic syndrome-a new world-wide definition. A Consensus Statement from the International Diabetes Federa-
tion / K. Alberti, P. Zimmet, J. Shaw // Diabetic Medicine. — 2006. — Vol. 23, No. 5. — P. 469-480. http://dx.doi.org/10.1111/
j-1464-5491.2006.01858.x

11 Tyces E.W. Nmemnus ronosroro mosra / E.1. I'yces, B.1. CkBoprioBa. — M.: Meannuna, 2001. — 400 c.

Cepusa «brnonorusa. MeguunHa. Neorpacpusa». Ne 1(89)/2018 79



W.A. KagbipoBa, I".A. llenecbaesa, I".K. Peicnaesa

12 Yexonmn B.II. MmMmynoxumudeckuil anamu3 Helipocnenududeckux anrureHoB / B.II Yexonumn, T.b. [Imutpuesa,
10.A. XKupkos. — M.: Menuuuna, 2000. — 415 c.

13 Kermer P. Transection of the optic nerve in rats: studying neuronal death and survival in vivo / P. Kermer, N. Klocker,
J. Weishaupt, M. Béhr // Brain Research Protocols. — 2001. — Vol. 7, No. 3. — P. 255-260. http://dx.doi.org/10.1016/s1385—
299x(01)00076-9.

14 Li Y. Apoptosis and protein expression after focal cerebral ischemia in rat / Y. Li, M. Chopp, C. Powers, N. Jiang // Brain
Research. — 1997. — Vol. 765, No. 2. — P. 301-312. http://dx.doi.org/10.1016/s0006—-8993(97)00524—6.

15 Ropele S. The Impact of Sex and Vascular Risk Factors on Brain Tissue Changes with Aging: Magnetization Transfer Imag-
ing Results of the Austrian Stroke Prevention Study / S. Ropele, C. Enzinger, M. Sollinger, C. Langkammer, M. Wallner-Blazek,
R. Schmidt, F. Fazekas / American Journal Of Neuroradiology. — 2010. — Vol. 31, No. 7. — P. 1297-1301. http://dx.doi.org/
10.3174/ajnr.a2042.

16 Bokura H. Metabolic Syndrome Is Associated With Silent Ischemic Brain Lesions / H. Bokura, S. Yamaguchi, K. lijima,
A.Nagai, H. Oguro // Stroke. — 2008. — Vol. 39, No. 5. — P. 1607-1609. http://dx.doi.org/10.1161/strokeaha.107.508630.

17 Camconosa T.B. IIpoaykuus HelponenTuaoB y AeTeil Ipu NepUHATalIbHBIX OPAKCHUAX TOJIOBHOTO MO3ra U MX OTJAllCH-
HbIx nocieactusix / T.B. CamconoBa // Bompockl coBpemennoi nemuarpun. — 2006. — T. 5. — C. 515.

18 Ecenbaesa I'.'T. MeTomuka mporHO3UpOBaHUS BEPOSTHOCTH Bo3HMKHOBeHUs mHCynbTa / I.T. Ecenbaesa, C.b. XKayruxona,
®&.A. Munnybdaesa, .A. Kansiposa // XKypnan neBposnorun u ncuxuarpun uM. C.C. Kopcakosa. — 2014. — T. 3. — C. 51-54.

N.A. Kangpiposa, I'.A. JlenecbaeBa, I'.K. PricnaeBa

Bapuanyuu KoOHIEHTpaUui HeHpocneu(pPHUIEeCKUX MapKepoB
y NAIHEHTOB ¢ MeTa00IHYeCKHM CHHIPOMOM

Merabonn4eckuii CHHAPOM SIBISETCS KOMIUICKCHBIM COCTOSIHUEM, IPH KOTOPOM H3MEHSETCS MeTaboIH-
4Yeckui M (U3MOJIOTMYECKHH CTaTyc manueHta. K HM3MEHEHMSM IIpH [JaHHOM IIaTOJIOTMH OTHOCSTCS:
THIEPXOJIECTEPUHEMHS], TUIIEPTPUTIINIEPUICMHUS, apTepUaibHasl THIEPTEH3Hs, TUIIEPTIIUKEMHUS M HHCYIIHHO-
PE3UCTEHTHOCTh. 3allyCKAIOIIUM JTH HM3MEHEHMS (AKTOpPOM SBISIETCS aOJOMUHANBHOC OKHPEHHE.
MeTaboanueckuil CHHAPOM IIPU3HAH JOCTOBEPHBIM (DAKTOPOM PHCKAa PasBUTUS CEPIEYHO-COCYIHUCTHIX
3a00J€BaHMH, TaKUX Kak MIIEMHYecKas OOJe3Hb Cepjla, aTepoCKIepo3, OCTpble HApyIIEHHS MO3TOBOTO
KpOBOOOpAIIEHHs, B TOM YHCIIE U UIIEMUUeCKUil nHCYIbT. [IoquepKkHyTO, 4TO OCTPOE HAPYIIEHHE MO3TOBOIO
KpPOBOOOpAIeHNs SABJISIETCS TI00aJbHOW MEIMIMHCKOM M COLMAJIbHOM MpoOIeMoil, Tak Kak HPUBOIUT K
BBICOKOH CMEPTHOCTM W WHBAJIHMIWM3AIMU ManueHToB. Mmemudeckuil MHCYIbT mocturaer 80 IpOIEHTOB
cpenu Bcex (hopM OCTPOTO HApYIIEHHS MO3TOBOro KpoBooOpaieHus. BaxkHoif 3ajauelt MeAMIIUHEBI U METUKO-
OMOJOTHUECKNX HAyK SIBIISIETCS IOMCK HOBBIX METOMOB JICUEHHMS, NMPO(PUIAKTHKA M PaHHEH IHarHOCTHKU
HIIEMUYECKOTO HMHCYIbTAa. ABTOpPaMH CTaThH IIOJNYYCHBI JaHHBIE 00 W3MEHCHHH KOHIEHTPAIUU
Helpocnenupryeckux MapKepoB: HeHpoHCHenU(pHIECcKOoil eHoMasbl, TAUANbHOTO (GUOPUUIIPHOTO KHUCIOTO
MpPOTEMHA ¥ MAaTPUKCHON METaJUIONpPOTENHA3bl 9 y MallMeHTOB ¢ METabOIMYECKIM CUHAPOMOM. Pe3ynbraThl
HCCIIeIOBaHUs TTO3BOJIIOT MPENOI0KUTh HAINUHe OSCCHMITOMHOTO MOBPEXKICHHS HEHPOHOB IOJIOBHOTO
MO3ra y IalHeHTOB C METa0OJMYeCKUM CHHIPOMOM. OTa HH(MOpMAalMs MOXET ObITh HCIONB30BaHA B
Ka4ecTBE paHHEro MapKepa HEeHpOHAIBHOW AMCQYHKIMM ¥ IMPEAUKTOpa Pa3BHTHS OCTPOTO HAPYIICHUS
MO3TOBOTO KPOBOOOpAIIEHHS 10 HIIEMUYECKOMY THITY.

Kniouesvie cnosa: MeTabOIMYECKHH CHHIPOM, HIIEMUYECKHH WHCYIBT, HEHpoCIenupHIecKHe MapKepsl,
NSE, GFAP, MMP-9, nMMyHO(GEepMEHTHBIH aHAIN3, UIIEMUs], HePOHBI, MEIHIMHA.

[.A. Kadyrova, G.A. Lepesbayeva, G.K. Ryspayeva

Variations of neuron specific markers’ concentrations
in patients with metabolic syndrome

Metabolic syndrome is a complex state in which the metabolic and physiological status of a patient changes.
Changes in this pathology include: hypercholesterolemia, hypertriglyceridemia, arterial hypertension,
hyperglycemia and insulin resistance. The factor that triggers these changes is abdominal obesity. Metabolic
syndrome is recognized as a significant risk factor for the development of cardiovascular diseases, such as:
coronary heart disease, atherosclerosis, acute disorders of cerebral circulation, including ischemic stroke.
Acute disorders of cerebral circulation are a global medical and social problem, because leads to high
mortality and disability of patients. Ischemic stroke reaches 80 percent among all forms of acute impairment
of cerebral circulation. An important task of medicine and biomedical sciences is the search for new methods
of treatment, prevention and early diagnosis of ischemic stroke. The authors of the article obtained data on the
change in the concentration of neurospecific markers: neuron-specific enolase, glial fibrillar acid protein and
matrix metalloproteinase 9 in patients with metabolic syndrome. The results of the study suggest the presence
of asymptomatic neuronal damage to the brain in patients with metabolic syndrome. This information can be
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used as an early marker of neuronal dysfunction and a predictor of the development of acute cerebral
circulation disorders according to the ischemic type.

Keywords: metabolic syndrome, ischemic stroke, neurospecific markers, NSE, GFAP, MMP-9, immunoas-
say, ischemia, neurons, medicine.
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Efficient ways of using information and communication technology
service LearningApps.org at geography lessons

In this article examined the features of the creation and application of didactic materials at the geography les-
sons which are created with an online service — LearningApps.org. and presents personal practical experi-
ence in using information technology tools in geography lessons with this site and analyzing the effectiveness
of teaching. The aim of the research of interactive module LearningApps.org is the development of individual
creative students’ skills in the informational medium of modern world in the course of teaching process. The
use of the interactive LearningApps.org module at lessons of geography gives the chance to students to unite
educational space freely. The registered users in this resource have an opportunity to use different available
exercises. They are: animations, quizzes, rebuses, chronological lists and cycles of drawings. It
LearningApps.org service is used in teaching process, lessons become interesting, and cognitive activity of
students increases. The computer serves here not only as technical tool, but also at the same time as an assis-
tant. While preparing a project, it is necessary for students to find material, to define its structure, to connect
them with each other and also it is necessary to analyze it. LearningApps.org service can be used at all stages
of a lesson. In this article the effective aspects of this program is described at geography lessons.

Keywords: interactive, education, technology, computer, modernity, information, service, online, education,
activity.

Introduction

Teaching is not held mechanically, it works by finding informational — intellectual resources which are
the source of ideas and energy, by knowing how to analyze and use it and on the basis of it by forming self-
governed individual in the world that evolves rapidly. Therefore, this conception is the main goal in educa-
tional system. Also this goal is required to accomplish objectives by implementing modern and innovative
technologies of teaching.

There are definitely advantages of modern technologies; firstly, a student has to be treated as an indi-
vidual who is considered to be taught in a comprehensive way. Secondly, it should be directed to develop the
cognitive abilities, creativity, to increase vocabulary of students and also to be able to think critically. Third-
ly, this technology enables to work with gifted children systematically. Currently, many psychologists and
teachers consider it as the main tool in teaching process which develops students’ intellect and knowledge, as
well as the way of determining perception of knowledge consciously [1]. In this case, students are involved
in the process of educational activities in collaboration to achieve goals through analysis of situations, check-
ing up each other and to show up the inner sense of getting education. Nowadays teaching the course of ge-
ography by using new technologies gives an opportunity for teachers to cover the whole class, enables to
identify the gaps in knowledge in time, as for students, they can communicate with the teacher freely during
class and have an opportunity to work with group mates together. Every day geography classes are becoming
funny, interesting, self-dependent, and morover they can do whatever they are interested in spending time
doing homework.
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It’s presumed to solve the following tasks to meet the needs of information society in the field of
education: through effective usage of computer hardware, Internet, computer networks, telecommunications,
electronic and interactive means, electronic textbooks in educational process to improve the quality of
education [2, 3].

Today it’s impossible to imagine human life without information technology. It becomes an integral
part in everyday life and, indeed informational competence determines a certain level of knowledge of a
person.

Basic requirement for modern teachers is being able to work with new technologies, such as
multimedia, interactive boards and computer; that’s to be competent in term of computing.

Using computers in a comprehensive way increases the efficiency of conducted lesson and to organize
the cognitive process of students. Nowadays students’ interests are growing to use computers. In the process
of teaching through information technology the difficult and important task is to provide with software
programs and pedagogic program tools. It increases the interest in studies and creative activity of students,
they can use gained knowledge in other spheres in their future life. It’s considered that the future is in the
hands of young generation, so the work of teachers is doubled in engaging students in scientific world, they
teach to adapt easily to the requirements and interests of modern society and to develop their logical think-
ing.

It’s impossible to take into account specificity of working of every student in traditional way of teach-
ing. And the problems mentioned above might be solved by using computer and its additional devices.

Teacher observes each student’s way of working and has an opportunity to assist under-achieving stu-
dents without interrupting others.

New problems are arising according to computerizing the educational system. It’s necessary to teach
students to work with information in rapidly changing society. In this case only using traditional teaching
methods can not solve the problem completely. Therefore, new effective teaching methods and technologies
should be deeply applied in educational process.

The skill of teacher is the result of searching. The great Russian teacher and scientist K.D. Ushinski said
the following words: «Real teacher should increase his knowledge continuously, in case it stops he is not
considered as a teacher any more [4].

I offer interesting and important interactive methods of teaching in educational process for teachers and
participants at geography lessons. This technology gives me the opportunity to conduct lessons effectively and
provide students to achieve good results. That's why ICT technology is one of the most effective technology.
The main feature of using this method is productivity. In the learning process students should improve to make
up tasks and questions using their theoretical knowledge through ICT. Thus, previous created didactic materials
are useless for teachers. Various online servers appeared in order to solve this problem. Special applications can
be created with the help of them. One of such servers is LearningApps.org [5].

Through LearningApps.org various exercises and applications can be created and also students’ home-
work can be checked at lessons (Fig. 1).
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Figure 1. LearningApps.org various exercises and applications
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The main purpose of my work, considering the ideas which were mentioned above:

— to reconsider the educational system, to create conditions for students according to their creativity to
get oriented and step by step education. Nowadays it’s not enough to measure the quality of students’
knowledge by their knowledge, attitudes and skillis. The quality of education requires further personal de-
velopment, it’s measured how much gained knowledge is applied for prosperity of society.

At present the use of information technology is necessary, because they are interested in subjects,
improve practical skills, help to organize independent and self-study works and also to modernize, to in-
crease its quality. Thus, this issue is considered to be the most urgent subject according to its conclusion.

The main aim of using LearningApps.org is to form information and communication competence.

Main objectives are:

— To improve the efficiency and quality of the educational process;

— To increase cognitive activity;

— To form information culture;

— To improve information-processing skills,

— To develop of aesthetic education through computer graphics and multimedia.

The methods of my research are to examine basic types of teaching materials and to use different appli-
cations in the discipline «Social and economic geography of the World» through the service
LearningApps.org.

Main results

During the research I’ve noticed the increase of quality of knowledge for 13—15 % at different stages of
lessons.

LearningApps.org is multimedia tool which supports audio, video, graphics, interactive system of con-
trol, and also provides an opportunity of organizing interaction. Multimedia tools enable for teachers to dis-
play statistical materials on the screen. With the help of multimedia it’s convenient to enlarge one object into
fragment, to put several subjects on one screen in order to compare. It helps a lot for teachers of geography,
because there’s no need to carry various visual aids. Therefore, one can notice achievements of multimedia
devices. It’s easy to use multimedia, in other words, ability of thinking of students increases related to other
subjects. Furthermore, it gives facilities to create an image of whole territory, especially in regional studies.
Students get information in various spheres about organization of geographical process. The sequence of this
process is the main requirement of teacher of geography. It calculates several projects and settle them. Crea-
tion of projections by handwriting take a lot of time, it can be done faster by using computer.

The main applications of LearningApps.org:

. «Quiz «Who will win million»
. «Find a couple»

. «Find on map»

. «Sort the images»

. «Constructions»

. «Animationy

. «Crosswords»

. «The chronological chain»

In my research while checking up homework I used geographical dictation at the 10™ form on the theme
«The political system of the World» by using LearningApps.org (Fig. 2). I used this method to control stu-
dents’ knowledge. It’s very convenient to control location of geographical features, new terms, dates. This
type of dictation helps to develop students’ memory. In addition, geographical dictation is held through
LearningApps.org saves much time.

Furthermore, during conclusion of lesson tests can be organized through this application (Fig. 3). Test
can be form of controlling quality of knowledge; on the contrary, it helps to determine attitude and skills of
students resembling other methods. Moreover, tests can be performed by students to revise previous materi-
als and enables to determine quality of knowledge.

While revising the theme «The stages of formation of the political map of the world» at the 10" form
the game «Who wants to be a millionaire» was used with the help of LearningApps.org., which could be
seen in Figure 4 below. Nowadays one of the objectives is not just provide students with knowledge, but to
give profound knowledge. It’s being shown in recent literatures. In this case, a teacher’s main purposes are:
the ways in which students won’t be tired and being given the opportunity to idleness and provide profound
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knowledge. From this point of view, implementation of games in teaching process is one of the solutions of
this issue. There are lots of games in application LearningApps.org which are shown above.
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AyHuenysiHin CancH KapTacHIHbIH KaNLINTacy bl

FeorpadHANIK AUKTAHT

1950 KBLINAAPALIH COHLIHAA ereMeH ]l MeMnekeTTepiH caHb! weTTi. EHai Asua enfepimeH
Katap AdpuKa KypnelrbiHaarsl engep ae canck Goctanabik anasl. EH angbimeH, oHbIH conTycTirivaeri
apab enaepiHiy ken Geniri, OHBIK apTeIHWa TPONUKTIK Acdpukana — Mana eH BipiHwi 6onein
an keneci XsifNs MBUHEeA 63 TAYeNCcI3iKTepid angsl. 1960 Xein Gonein ecenTeniHeni. SATKeHI
TEK OChI KLINLIATANFAH MATEPUKTIH eni 63 eremengikTepiHe ne Gonael. OTapLULINALIKTE

OH0 NPOUSCi Gacka MaTepUKTEPAS. 18 KapKbiHALLTYPAe AaMbiabl OChl 3aMaHfbl CAACH KapTaHbIH arntallkbl

KeaeHi MeH KBINAAPALIH COHFLI MEXeciHe AeNiHN YaKbiTTs! WapTThi TYPAS OHbIH eKIHLLI

KeaeHi genal. By Keserae oTapNbiK MMNepuANap LIALIPaN, oNapabii OPHBIHAA YNT-A3aTTLIK KosfanbicTap
HaTKeCiHAe [len aTanbiHaTLIH KYSAeH AcTam XKac Tayencia MemnekeTTep casicu kapTana [l
naipa Sonapl. 1990 XKeNkl NNaHeTaMeIaga eremeHal en re xeveqi

Ananfia ockl KbINAbH MaMBIp aibiHAEa, YNTTLIK-3THAKAMBIK KypamMbl HEriaiHae ki NemeH — ConTyeTik
#eHe OHTYCTIK MemeH Apal MemMnekeTTepi KockinkIn, Apatua TyBeriHAe JKaHa MeMNeKkeT
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Figure 2. «The political system of the World» by using LearningApps.org
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Figure 3. Lesson tests
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Figure 4. Game «Who wants to be a millionaire»

Cepus «buonorusa. MegmuuHa. Meorpacdus». Ne 1(89)/2018 85



G.Ye. Yerzhanova, M.R. Maketova

According to the 11™ grade program the crossword «Travelling to Africa» was used as revising the
theme «African countries», this method helps teachers to conduct lessons easier, because students memorize
main concepts and geographic features by answering questions. I surveyed the students in order to know the

efficiency of server learningapps.org. The students of the 1% course have been experimented. Their number is
120 out of 5 groups.

The questions of questionnaire:

1. Do you like geography?

2. Do you like to work with the server learningapps.org?

3. Do you think that this method can help students to learn geography?

4. Is it difficult to work with the server learningapps.org?

5. How do you think, did your level of knowledge increase while assimilating information through this
application?

6. Would you like to be conducted lessons by using this method in future?

The result of survey showed that the lessons were interesting and easy to learn materials, also it gave
definite evidence that the students have become more interested in this subject (Fig. 5).

100%
80%
60%
40%
20%

0%

Figure 5. Result of survey

Students’ quality of knowledge can be shown in Figure 6 as the result of applied technology.

68 % 58 %

m2016-2017

Quality

Figure 6. Students’ quality of knowledge

To sum up, quality of knowledge was 58 % in 20162017, but it increased up to 68 % in 2017-2018.

According to the data which was given above, the chosen method depends on skills of a teacher and to hone
it further.

Students acquire these skills by using learningapps.org.

— They master work experience.

— They learn how to solve difficult problems not just by observing, also by participating in it.
— They can have an opportunity to apply their acquired skills while working.

— A student can manage quantities based on educational actions.

— It teaches to save time.
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— There will be positive physiological atmosphere
— They are required to be responsible to make decision at lessons
— Learning materials is more difficult compared to materials of traditional way of teaching.

The results of using learningapps.org are: students can share ideas, achievements, emotions, knowledge
and skills with parents, group mates, and teachers, can use internet and learn to select necessary information
themselves.
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Feorpaq)nﬂ caﬁafbmz[a AKNapaATThIK-KOMMYHUKAIIUAJIBIK TEXHOJIOINACBIHbBIH 6ip

I'.E. EpxanoBa, M.P. MakeroBa

O0arbIThl — Learning Apps.org cepBHCiH KOJAaHYAbIH THIM/I K0J11apbl

Makanana LearningApps.org OHJIalH-CEpPBUC KOMETIMEH jKacajFaH reorpadus cabarblHIa AUAAKTHKAIIBIK
MaTepualIapbl JKacay JKOHE KOJIaHy epeKIIeNiKTepi KapacThIpbLIFaH, COHBIMEH KaTap reorpadus MmoHiHae
aKMapaTTBIK TEXHOJOTHS KypajaJapblH KOJJaHy OOMBIHIIA ToXipHOe YCHIHBUIFAH, HAKTBl aHTCak,
LearningApps.org-cepBuci kKoHE OKBITYIBIH THIMAUIri capantamran. LearningApps.org HHTEpPaKTHBTIK
MOJYIIH 3epTTey MakcaThl — Ka3ipri 3aMaHayd akmapaTTHIK OpTaja CTYICHTTEPIIH HOTIDKETl MXeke
IIBIFApMAIIBUIBIK  KaOlIeTTepiH OKy ypaiciHne paMeiTy. LearningApps.org HHTEPaKTHBTIK MOJIYJiH
reorpadus cabarbIHIa KOJIaHy apKbUIbl CTYISHT OLTiM KeHICTiriHe epKiH eHe ajazapl. byn pecypc TipkenreHn
nailanaHynibiFa €31 KypacTelpFaH HeMece JaiblH opTYpJi THUMTETi JKATTHIFYJIapAbl KOJJAaHyFa MYMKIHIIK
Oepeni, omap: KYpacTHIPFBILTAP, aHUMALUs, SPTYPJi calbicTap, €O3 XKXYMOAK, XPOHOJOTMSUIBIK Ti30€K,
cyperrep Tonramachl. LearningApps.org KOCBHIMIIACBIHBIH TAalChIPMAIApbIMEH JKYMbIC iCTEY Ke3iHAE OKY
YPAici KbI3BIKTBI ©TE/ XKHE CTYNEHTTepAIH TaHBIMIBUIBIFEI apTa Tyceni. Kommbrorep Oy skepie Tek Kypai
periHze apekeT erneiiai, o1 kemeknri Ooibin Tabsutansl. Cebedi oHIM jkacay YIIiH MaTepHaIAbl Taly, OHBIH
0acTBICHIH aHBIKTay, Oip-OipiMeH GalllIaHBICTHIPY JKOHE OHBI OHJIEY KakeT. LearningApps.org KOCHBIMIIACHIH
OKY YPZIICIHIH op Ke3eHiHIe KonganyFra 00Iambl.

Kinm ce30ep: MHTEpaKTUBTIK, OiNiM, TEXHOJOTHs, KOMIIBIOTEP, 3aMaHayH, aknapar, CepBHC, OHJIaiiH, OiriM,
opeker.

I'.E. EpxanoBa, M.P. MakeroBa

OaHo 13 3¢ PeKTUBHBIX HANIPABJICHUH
HH(OPMANUOHHO-KOMMYHUKANUOHHON TEXHOJIOTUH —
NpUMMeHeHne Ha ypokax reorpaguu cepsuca LearningApps.org

B nauHOit cTraThe paccMOTPEHBI OCOOCHHOCTH NMPUMEHEHHS Ha ypOKax reorpaduu JUAAKTUYECKHX MaTepHa-
JIOB, CO3/IaHHBIX C MOMOIIBIO OHJIaH-cepBrca LearningApps.org. [IpeacTaBieH JUYHBIA TPAKTHYSCKHH OIBIT
[0 IPUMEHEHHIO CpelCTB HH(OPMALMOHHBIX TEXHOJOTMiII Ha ypokax reorpadguu, a HMMEHHO CepBHCa
LearningApps.org, u anamusupyercst 3¢dexkTuBHOCT, 00ydeHus. Llenb ucciemoBaHHs HHTEPAKTHBHOTO
Monynsa LearningApps.org — pa3BuTHE B Ipoluecce 00yueHHUs HHANBUAYAIbHBIX TBOPUECKUX CIOCOOHOCTEH
CTYICHTOB B COBpEMEHHOH HH(pOpPMAnMOHHOW cpexe. lcronp3oBaHHE HWHTEPAKTHBHOTO —MOMYIIS
LearningApps.org Ha ypoke reorpaguu JaeT BO3MOXKHOCTH CTYAEHTaM CBOOOJHO BXOAUTH B
o0pa3oBaTeIbHOE POCTPAHCTBO. 3apETHCTPUPOBAHHBIE HA 3TOM pecypce IOJNb30BATEIH HMEIOT
BO3MOXXHOCTb HCIOJIB30BaTh COCTaBJICHHBIE CAMHMH YJIM MMEIOIIHECs Pa3HOTO THIA 3aJaHus: aHUMAIlHH,
BUKTOPHHBI, peOyChbl, XPOHOJIOTHYECKHI MepeyeHb, UMK pucyHKoB. IIpu ucnonszoBanuu LearningApps.org
cepBHca B Tporiecce pabOThl YPOKHM MPOXOJSIT HHTEPECHO, MOBBINIAETCS ITO3HABATENbHAS JEATENBHOCTH
cTyaeHToB. KomnbioTep 31ech HE TOJIBKO CIIYKHUT TEXHUUECKUM CPEJICTBOM, HO U SBJIAETCS MOMOIIHHKOM B
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yuebe. UToOBI MPUTOTOBUTH MPOMYKIHIO, HYXKHO HaWTH MaTepuall, ONPEeAeNUTh €ro COCTaB, CBSA3aTh APYT C
apyrom. Cepsuc LearningApps.org MOXHO HCIIOIb30BaTh Ha BCEX JTanax ypoka.

Kniouesvie cnosa: HHTepaKTHBHLIﬁ, 3HaHUA, TEXHOJIOTHUA, KOMIBIOTEP, WHHOBALUA, I/IH(bOpMa].II/Iﬂ, CEpBUC,
OHHaﬁH, 06pa3OBaHI/Ie, JACATCIIBHOCTD.
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MEPEWUTOW UETEPNEPI
HALLU FOBUNAPDbI
OUR JUBILEARS

YJibl TYJIFAJIBI YCTA3

T.K. lllaynmexkoBThIH MepeldToOHBIHA opai

Houent aymexoB Temipranu KeipbikOaityisl 1948 skbUibIH
10 axknameiHga Kaparanner o6mbicel Bykapkblpay ayZdaHBIHBIH
Anrabac (Anabac) aypUIblHA@ JAyHHEre KedreH. 1966 I KbUibl
Kaparanaer kamacerHmarsl Ne 33 opra MeEKTeNTi Y3IIK asKTarl,
AnMaTel KajmacklHa OKyFa Kol Ttycemi. 1971 >kputel AMATHI
KaJIaChIHJAaFbl AYBUIIIAPYAIIBUTBIK MHCTUTYTHIH KbI3bUT TUTUIOMMEH
oitiprern coH, Ka3CCP BimiM Oepy MUHHCTPIITIHIH K0JIaMachl
OolibIHIIIA ©31HIH €HOEK KOJIbIH KaparaHasl OOJBICTBIK aybLi-
IapyambUIblK  0acKapMachlHa KBI3METKEpIEp MEH JKYMBICIIHI-
JIAPJIIH KACIMOJaK KOMUTETIHIE 06I1iM 0acThIFBI OOJBIT OacTalbl.
Keitin 1974-1976 >xpinmapel YIIBSHOB ayJaHbIHA KapacThl XX
MapTCche3]] aThIHAAFBl COBX03/]a 0ac arpoOHOM KBI3METIH aTKapajbl.
1976 xputel B.P. BunmbsMc ateiamarel Kazak eriH mrapyanibiibIK
FBUTBIMH-3€PTTECY MHCTUTYTBHIHIIA aCIUpaHTypara Tycim, oHbl 1979
KbpUTbl  ToMammaiapl. Com  xbUIbl  KaparaHmbl MeEMIIEKEeTTIK
YHUBEPCUTETIHIH OOTaHWKa KadeapacblHa ara WHXKEHEpP KbI3MeTiHe opHamacaabl. 1982  KbuThl
aybUIIIAPYaIIbUIBIK FRUIBIMAAPBIHBIH KAaHAWJATH FRUIBIMH JOPEXECIH aly YIIiH ©3iHiH JUCCEPTAIUSICHIH
o¥mareimaii Kopram mbiFagpl. OCBI KBUTEI Kadeapana ara OKBITYIIBUIBIK KYMBICKA aybICTBIpbUTanbl. 2004
JKBUIBI O1J1iM Oepy >KoHE FBUTBIM KOJIBIHAAFEI epeH eHoOeri yurin oraH E.A. bexetoB aTeinmarsl KapMVY-ns1g
JOoUeHTI aTtarbl Oepinmi. On kem Kpuimap OoOibl  (aKyJIbTETTIH NApTHS YHBIMBIHBIH —XaTIIBICH,
YHUBEPCUTETTIK FruTbiME KeHeciHiH Myteci, OOIBICTHIK KadalbIK MOCIUXATTHIH caiiay KOMHCCHSICHIHBIH,
[Tapmament men Kazakcran PecnyOnukaceiHplH [Ipe3uaeHTiHiH —caiijay KOMHCCHSCHIHBIH —MYIIECi
KBI3METTEPiH aOBIPONMEH aTKap/Ibl.

IaymexkoB Temipranu KeipbikOaityner 5SB011600 — «I'eorpadus», SB060900 — «I'eorpadus»,
5B060800 — «Oxomorus», SB060700 — «buonorus» xoHe SB070100 — «BHOTEXHOJIOTHS» MaMaHIbIK-
TapbIHBIH CTYACHTTEPI VIIIH apHaibl KypcTapablH, OHBIH imniHAe «Tombipakrany», «Tombipak
reorpadusce», «IKOJOTHUIBIK Ouoreorpadusy, «AybUIAPYaIlIbUIBIK OHOTEXHOJIOTUSACHD, «TombIpak
AKOJIOTHACHDY, «AYBUIIAPYaITbUIBIK SKOJOTHACHD ITOHICPAIH OHJEYINICi, COHBIMEH KaTap JaJIajblK ic-
Toxipube OOHNBIHIIIA JKYMBIC OKy OarmapiaManapblHBIH Jla aBTOPBI OobIl TaObuTanmel. KaszakcTan
PecniyOnukaceiHbi binmiM >koHE FBUIBIM MUHHCTPIITIHIH JEPEKKOpHl VIIiH OipHeme peT TOMbIpaKkTaHy
MoHJIepi OOMBIHINIA TECT TAICHIPMAaIAPbIH KYPACTHIPYIIBICHI OOJIBIT dKYMBIC aTKAPIBL.

Houent Temipranu KeipeikOaiiyisl PecrnyOnuKkaiblK TONBIPAKTaHY KOFAMBIHBIH MYIIECI OOJBII
TaObUIAABI, FBUIBIMH-3€PTTEY IKYMBICTAphIH O€JCEeHAl JKyprizeli, Ka3aKCTaHABIK JKOHE MICTENIIK
FaBIMIaDMEH ayKbIMJIBI FBUIBIMH OaiimaHpicTap skacaiapl. Kapkapanbl MeMIIEKETTIK YITTBIK TaOUFd
TapKiHiH KBI3METKEpIIepiMeH Oipiiece OTHIPHIN, «bruoamyaHapUIBIKTHl KAIMBIHA KENTIPY» aybUIIAPYaITbLUTBIK
KeJiCciM TaKbIpHIOb! OOMBIHIIA FHUIBIMHU 00a TpaHTBIMEH OipHele >KbUT OOHBI XKyMBIC kacaabl. COHBIMEH
KaTap SKOJOTHSUTBIK IIBIFAPBUTBIMIAPIBIH HOTHKECIH/IE TOMBIPAK 3PO3USICHIHA YINBIpAI, Haimara xapamai
kanran lller aynmaueiHBIH 0ipa3 JKepiepiH aybpUIIapyallbUIbIK FRUIBIMIAPBIHBIH KaHAWIATH, JJOIEHT
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3.1. blckakoBneH Oipire KeIDKbUIIBIK OypIIaK TYKbIMAAC OCIMIIKTEpAl acTBIK TYKBIMIAC ©CIMAIKTEPMEH
apaacThIPhIN €Ty apKbUIBI TONBIPAKTHI KAIITBIHA KENTIP/Il.

[HaymexoB Temipranu KpIpbIKOaWyIBIHBIH FHUIBIMH-3€PTTEY JKOHE TMEAarOTHKANBIK KYMBICTAPBIHBIH
HoTIKenepi 110 FBUTBIMU JKOHE OKY-9IiCTeMeNiK eHOCKTEpiH/e, OHBIH iIliHAe 2 SAicTeMeNiK HycKayJapbl
MEH OKy KypangapbiHma OaceurFaH: «Ka3akCTaHHBIH JKa3bIKTBIK JKepiepiHiH TombIparsdy (2010),
«TomnbipakTany Herizaepi» (2011), «TonslpakTaHydaH qanajiblk mpakTakay (2012).

Houent IllaymiekoB Temipranu KeipbikOaityibiHeiH —Ka3akcTaHHBIH — HApBIKTBIK — OaFbITTaFaH
aybUIIIAPYalIbUTBIFBIHBIH OOJIAIIaFkl MEH IapYallbUIGIKTBIH KaHA YITICIHIH HETI3iH KacayFa aTCallbICy
apKacbiHaa ouosorus-reorpadus dakynbreTinge «Depmepitik ic» koHe «300TEXHOJIOTH» MaMaHIBIKTaPhl
allbUIABI, COJM ceOenTi Tamai CTYACHTTEp OM3HECTIK KYMBICTApbIH JOHreNeTin okeTTi. Ochl KiCIHIH
KETCKIILTITIMEH OPBIHIAFaH CTYICHTTEPiH FHUIBIMU JKYMBICTAphl KbUI CAaWBbIH YIKEH JKETICTIKTEPMEH 9p
TYpI J9peskeieri KoHPepeHIUsuIap/ia *oHe FRUTBIMU CEMUHApIIap/a OastHIana bl

«Momrinik En sxacrapbl — uHayctpusraly «Cepmin» x00ackl OOHBIHIIIA OKBII KAaTKAH CTYICHTTEPAIH
KypaTophbl, OKeIK-aTaJIbIK KAMKOPJIBIKTHI assMall KOPCETIN Kele/i.

Houent T.K. IllaymekoB aywuIrapyambiuiblK OaFbITTaFbl MEMIIEKETTIK aTTecTalusiay KOMHUCCHS-
CHIHBIH TOparajbIFbIHa OipHEIlle peT INAKbIPhUIFaH, OHBIMEH JKETEKINi YHbIMJAp MEH KaHJIUJATTHIK
JUCCepTalMsIIap/IbIH aBTOpedepaTTapblHa KONTETSH MiKipIep Ka3bUIb.

T.K. IllaymniekoBThIH bigiM koHE FBUIBIM MHHHUCTDJITT MEH YHUBEPCUTET OAaCUIBLIBIFBI TaparblHaH
MakTay Kara3mapbl MeH anrbic xartapbl Oap. Joment T.K. HlaymekoB — «KapMVY-aslH KypMeTTi
KbI3METKepi» aTtarbiHblH Herepi. 2012 »xbpuibl KaparaHisl MEMIIEKETTIK YHHUBEpCUTETIHIH 40 KbUIIABIK
MepenTOlbIHA OaiiIaHbICTHl YHUBEPCUTETTIH AaMYbIHA YJIKEH yJIeC KOCKaHbI YiIiH «Akagemuk E.A. bexetoB
aTeiHgarel KapMYV 40 sxpum» Mepeillik MegaliMeH MapanaTTajiibl.

Temipranu KeIppIKOalyIbIHBIH 0OJalIaK YCTa3gap/blH camaibl OU1iM MEH caHalibl TOpOHE alybIHa
JKOHE eIMI3JIIH QJIEeMHIH JaMbIFaH allJIBIHFBI KaTapibl MEMJICKCTTEPiHIH JCHIeiiHe KeTepuTyiHe ©3iHiH
cyOeni yieciH KOCBHIN KYPreHAIriH yHeMi MaKTaHBIII Ce3iIMMEH KeHiHTi MIeKipTTepimisre yiri-eHere eTin
KelleMi3. YHHUBEPCUTET Y KbIMBIHBIH MaKTaH TYTap KOPHEKTI raibiM-ycTasbl, E.A. bexeToB aThIHAaFrbl
KaparaHael MeMIICKETTIK YHMBEPCUTETIHIH JOIEHTI, OMONOTHs FhUIBIMAAPBIHEIH Kanmuaatel lllaymiekos
Temipranu KeippikOaitysiein 70 ®KBUIIBIK MEPEHTONBIMEH IIBIH )KYPEKTEH KYTTHIKTalMbI3!

Y KbIM aTblHAH MBIKTHI JICHCAYIBIK, OYJETIHI3re aMaHJbIK IeH WrUTKTEp, YKaHa MIbIFapMaIlbUIbIK
tabbicTap Tieimis. Jouent laymexkoB Temipramu KelpslKOalyJibl KiTall yKa3blll, FAIBIM KyFaH FaJIbIM FaHa
eMec, I9KIPT OKBITHIN JKYpreH ycTas. Enzelnne, mIoKipTTEepiHi3AiH aThlHAH A2 30p ACHCAYNbIK, TayChUIMAac
OakpIT Tineyre pykcar eriHi3. Kazak azamarTapbiHblH apacbiHna MakTaH Tyrap Ci3 CHSKTHl TYJIFaHBIH
00JIybl — Ka3aK >KYpPThI YIIIH YJIKEH KyaHbIIi!

A.K. Ayean0exkoBa, b6omanuka
Kapeopacwiivly Meyeepywici 0.2.x.
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