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PA3JIEJI |. XUMMUS

Ysxan Jdaam, Hapudyanun A.B., Xaputonos E.B.
BiiusiHMe OKCUTeHATOB HA IeTOHALMOHHYI0 CTOMKOCTH U 0CMOJIAEMOCTh OeH3MHAa

Ka3zanckuii hnayuonanvHulil uccie0o6amenbCKuti mexHoNI02UYeCcKUll YyHugepcumen

(Poccus, Kazamnv)
doi 10.18411/scc-05-2018-01
idsp 000001:scc-05-2018-01

AHHOTAIUSA

[IpoBeneHsl HccnenOBaHUS MO H3YYCHHIO ()(HEKTHBHOCTH MPUMEHEHHS CIIUPTOB U
HEAPOMATHUYECKUX AaMUHOB HWHIMBHUAYaJIbHO, a TaK € B CMECH B KayecTBe
AHTHJICTOHAIIMOHHBIX IPUCAOK. M3ydeHa 0CMOISIEMOCTh 3TUX MPHUCAZAO0K U YCTAHOBIIEHO, YTO
C YBEJIMYEHHEM JETOHAIIMOHHON CTOMKOCTH HAOIIOAeTCsl YBEIMUEHHUE OCMOJIIEMOCTH OT
NeicTBUS OWHApHBIX Tpucagok. s OMHApHBIX TPHCATOK HA OCHOBE TPET-OYTHIIOBOTO
CIUpTa U HEApOMaTHYECKHX aMHUHOB YCTAaHOBIIEH CYIIECTBEHHBIA CHHEpreTHueckuii 3dext
JICTOHAITMOHHOM CTOMKOCTH.

KirroueBbie cj0Ba: NPSIMOTOHHBIM OCH3WH, OKTAaHOBOE 4YHCJIO, OCMOJISIEMOCTb,
(haKTUYECKUE CMOJIBI, CITUPTHI, HEAPOMATHICCKHE AMUHBI, aHTHICTOHAIIMOHHBIC TTPHCATKH.

Abstract

Studies were done on the effectiveness of alcohols and non-aromatic amines
individually as well as in mixtures as anti-knock additives. The tarvalue of these additives
was studied. It was found out that with increasing detonation stability, there is an increase in
the tarvalue from the action of binary additives. There was a significant synergistic effect of
detonation stability for tert-butyl alcohol based binary additives.

Keywords: straight run gasoline, octane number, tarvalue, actual resins, alcohols, non-
aromatic amines, anti-knock additives.

OnHOI U3 OCHOBHBIX NPUYHH 3arps3HEHUS OKPYXKAIOUIEH Cpellbl B KPYIHBIX TOpoJax
ABJIIETCSl YBEJIMYEHUE BPEIHBIX BBIOPOCOB, CO3/IaBa€MbIX aBTOMOOMIIBHBIM TpaHCIOpToM. B
HacTosIee BpeMs 3Ta mpobiieMa pelaeTcsi MyTeM CHIDKEHHUS B COCTaBe TOIUIUB Hambosee
TOKCUYHBIX U arpeCCUBHBIX KOMIIOHEHTOB. [[J1s1 aBTOOEH3MHOB - 3TO CHM)KEHUE COJEp’KaHUs
WHIVBUAYAIBHBIX ~apOMaTHYECKMX W  HENPEACNBbHBIX  YIJIEBOJOPOJOB, a TaK XkKe
METaJIJIOCOACPKAIIMX aHTHIETOHATOPOB Ha OCHOBE CBHHIIA, Maprasiia, >keue3a, B MEHbUIEH
CTETEeHU JINTHs, KobOambTa, peHus W T.0. [1-3]. JlaHHble TpeOGOBaHUS COOTBETCTBYIOT
craugapram EBpo-4 u EBpo-5 Ha aBTOOEH3WHBI, IOMYIIEHHBIM K TPUMEHEHHUIO Ha
Tepputopun TamoxeHHoro coro3a [4]. OIHaKO NPOCTOE CHU)KEHUE COJEP)KAaHUS TaKHUX
KOMIIOHEHTOB MPHUBOJUT K PE3KOMY YXYIIICHUIO AaHTHUJIETOHALMOHHBIX CBOWCTB. C
HKOJIOTUYECKOM TOYKM 3peHHs B KauyecTBE AaHTUACTOHALMOHHBIX TNpUCANOK Oosee
NEPCIEKTUBHBIM MOXXHO CUWUTATh HCIOJB30BaHHWE CMeCed CHUPTOB U HEapOMaTHUECKHUX
aMHHOB BCII€ICTBUE MPOSBIEHHS UX CHHEPreTHYecKoro s dexra.

B npencraBienHoit  paboTe  NpuUBENEHBI  pe3ydbTAaThl  AKCIEPUMEHTAIbHBIX
UCCIICIOBAaHUN OLIEHKU JIETOHAIIMOHHOM CTOMKOCTH (DaKyJIbTaTMBHBIM METOAOM (HE
crangaptHeiM) Ha aHaimmzarope «OKTAHOMETP» tuma SHATOX mozens SX-100M mo
uccienosareiabckomy meroay (RON).

B kauyectBe OEH3MHOBOW OCHOBBI OB MCIOJB30BaH MPSMOTOHHBIA OEH3MH, TaK Kak
IpUMEHEHHE TOBAPHOTO aBTOOEH3MHA HENpPaBWIBHO, BCIIEJACTBHE B3aWMHOIO BIMSIHHUSA Ha
pe3ynbTaThl MCCIEIOBAHUN (OKHCISIEMOCTh M JCTOHAIIMOHHAS CTOWKOCTH) apOMaTHYECKHUX,
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HETIPEJIeNbHBIX YTJIEBOJOPOIOB M CMECH OKCHICHATOB. B mpuMeHseMOM MpPSIMOTOHHOM
OeH3MHE coiep)KaHne apOMaTHUECKUX YIIIeBOAOpoaoB He Ooree 1.2 % macc.

Hcnonp30BaHue CHUPTOB HMMEET psijJ  TNPEUMYIIECTB: OHH JOCTYIIHBI, JIETKO
CHUHTE3UPYEMBI, OTHOCHTEJIEHO MaJIOTOKCUYHBI u o0nagaroT BBICOKUMH
aHTUICTOHAIIMOHHBIMU CBOMCTBamMH. [loaToMy B paboTe B KauecTBE aHTHICTOHAI[MOHHBIX
NPUCAJOK HCIOJB30BAHBI M M3YYEHBI: TPET-OYTHIIOBBIA CHUPT, H3OMPONMIOBBIA CIHPT,
JTMMETHIIKapOOHAaT. AMUHBI HEapoMaTH4ecKoro Xapakrepa: STUJICHANAMHUH,
reKCaMeTHJICHANaMUH U JUATUIAMUH, @ TaK jK€ MX CMECH. DTH KOMIOHEHTHI OTHOCHUTEIBHO
JIABHO HCIIOJIB3YIOTCSI B Ka4EeCTBE AHTHUICTOHAIIMOHHBIX MPHUCAIOK, OJHAKO WX BIHMSIHUS HA
OCMOJISIEMOCTh OEH3WHOB KaK MHIUBHUIYaJIbHO, TaK U B BUJIE CMECE He /10 KOHIIAa U3y4YeHbl. B
HEKOTOPBIX CiIydasx HaOmomaeTcs 3()(EeKT CHIDKCHHS OCMOJIIEMOCTH, a B JPYTHX OHH
HA00O0POT MOBBIIIAIOT OCMOJIIEMOCTh aBTOOEH3WHOB, UTO SIBISETCS BAXHBIM KPUTEPHEM IpU
UX XpaHEHHU U TPAHCIIOPTUPOBKE [5-6].

Ha mepBom stame Obuin m3ydeHa 3(P(GEKTUBHOCTh MPUMEHEHUS WHIMBUAYATbHBIX
npucagok. Pezynprathl onienku RON (uccrienoBarensckuil MeTon) mokazanu (pucyHoK 1),
YTO BBEICHUE OKTAHOBOE YHCJIO PSMOTOHHOTO OCH3HMHA.
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< DTHJICHANAMHUH I'excameTnieH MaMIH JuMetuiikapooHaT

Pucynox 1. Konyenmpayuonnsie 3asucumocmu okmanosozo yucia (RON) npsmoconnozo 6ensuna npu
Odobasnenuy npucaoox

OpHako XxapakTep HM3MEHEHMs OKTAHOBOIO 4YHCIAa HE IPsAMO IPONOPLHAOHAIECH
W3MEHEHHI0 KoHUeHTpauuu. HauOonbmias cKopocTh HapacTaHHs aHTHAETOHAIIMOHHOTO
s dexTa HabIOAAETCS NMPU KOHIEHTpalusaxX 10 ~3-5 % macc. C nanbHEeHIINM yBeITHMYCHUEM
KOHIEHTPAllUU MPHUCAJ0K CKOPOCTh HapacTaHUS aHTUAETOHAIMOHHOTO 3(@deKTa pe3Ko
cHIKaeTca. M3 psna MccieqoBaHHBIX BellecTB HauOoibined 3((eKTUBHOCTHIO 007alaloT
TPEeT-OyTUJIOBBIN U U30MPOMMIIOBBIM CIUPTHI, MPU KOHIIEHTpaIMK ux B OeHzune ~ 3 % macc.
RON cootBerctBerno 77 u 75. M3 HeapoMaTHYeCKHMX aMHHOB HaumOONbIIMNA 3¢ dexTt
JOCTUTAETCsS OT Ucnoiab3oBaHus aumdTriaamuaa RON-74. Hanvenbmmit adext gqocturaercs
ot neiictBus nuMeruinkapoonara RON-59.1.

Pe3ynbTathl Mo OCMOISIEMOCTH TMOKa3bIBAIOT (PUCYHOK 2), YTO MPH KOHLEHTPaLUU
3TUX NMpHUCaTOK B OeH3uHe 1 % macc., A TpeT-0yTUI0BOro CIUpTa, U30MPOIHIOBOTO CIUPTA
U JUdTUIaMUHa Habmoaaercs 3pext cHuxeHust ocmoisieMocTu. Conepkanue (hakTHUECKUX
cMoi cooTBeTcTBeHHO 5.5, 7.3 m 8.7 Mr/100 cm3, a conepxaHue (HaKTHUYECKHX CMOJI B
ucxoaHoM 6ensune 8.8 mr/100 cm3.
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Pucynox 2. Cooepoicanue pakmuueckux cmMoi 6 NPSIMO2OHHOM OeH3uHe, codepaicawuil 1 Yemacc.npucaoxu

OcranpHble  MPUCATKKA  TOKAa3aJd  CYIIECTBEHHO  MEHBIINE  Pe3yJIbTaTh
3¢ (EeKTUBHOCTH, KpPOME TOTO AMMETHIKapOOHAT o00aanaer ciaaOblM AaHTHAETOHALMOHHBIM
s dexTom.

Kak yxe orMmeuanock paHee, OOJIbLIMIA aHTUIETOHALMOHHBINA 3P deKT gocTuraercs ot
JEHCTBUSL CMECH TIPUCAOK BCIEACTBUE TMPOSBICHHUS CHUHeprerudeckoro sddexral7].
[TosToMy Ha BTOpOM 3Tame HcciaeloBaHMN Oblia oleHeHa >(PPEKTUBHOCTb NPUMEHEHHUS
OMHApHBIX MPHUCAOK, COCTOSIINX U3 MPOU3BOAHBIX aMHUHA M TPET-OYTHUIOBOTO CHHpTa NpU
MaccoBOM cOOTHoIeHu! 1:1. Pe3ynbTarsl puBeieHb! HA PUCYHKE 3.

Pe3ynbrarel mnokaspiBatoT (PUCYHOK 3), 4TO OHWHAapHbBIE MpHUCAAKH 00JIaJaroT
cuHepreruueckuM 3¢ddexkrom yBenndeHus okraHoBoro uucia (RON) mo cpaBHeHuio
CHHIMBUAYAILHBIMU coeAnHeHUssMH. Hanbonpmmii cuHepreTrueckuii 3¢dext mocturaercs
OT JAeWcTBUS OWHApHOW NpPUCAAKU TPeT-OyTWIIOBBIM chnupT + aAMdTHIAMHMH. B cpeanem
YBEIIMYEHUE OKTAHOBOTO 4HWCia cocTaBisieT ~ 20 myHKTOB. EcCTeCTBEHHO HCIOIB3yeMBIH
METOJ1 OTIpe/ieIeHUs] OKTAaHOBOT'O YHCIIa MO3BOJISET JHUIIb OLEHUTh TEHJCHLIUH U3MEHEHUs, a
HE TOJIYyYUTh TOYHBIC (TPAKTHYECKWE) NaHHbIE (I 3TOTO HYKEH CTaHIapTH30BAHHBIN
motopHbIi Metoa — [[OCT 8226).
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HoHueHTpawua GuHapHoi Npuca ki B npAMorodHom GeHsuue, %6 macc.

Oxranopoe yucio (RON), egunun

s TPET-Gy THI0ELIA COHPT + MeKCAMETHISHIHAMHEH
== TPET-GYTHIOELIH CIHPT + JH3THIAMHH

=== TPeT-0y THI0ELIH CIHPT + 3THIEHIHAMHHE

Pucynox 3. Konyenmpayuonnwie sasucumocmu okmarogozo yucia (RON) npsmozonnozo benzuna,
cooepaicawe2o bunapHvie npucadku, 20e
1 — cunepeemuueckuii 3¢ghpexm mpem-0ymun08020 CNUPMa U 2eKCAMEMUIeHOUAMUHA,
2 - cunepeemuueckuii d¢hexm mpem-oymuno6020 CRUpma 1 IMUIeHOUAMUHA,
3 - cunepeemuueckuii a¢hhexm mpem-oymun06020 CRUPMA U OUIMUIAMUHA.
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OnHako ompezaeneHue coAepKaHUS (PAKTHMUECKUX CMOJI IOKa3bIBAET, YTO OMHAPHBIE
NPUCAJKK Ha OCHOBE TPET-OyTMIIOBOTO CIHPTAa M AJIKHUJI 3aMEHICHHBIX aMHHOB 00J1a/1ai0T
OONBIIMMH T10KA3aTeNIMU 10 OCMOJIIEMOCTH (cM. pucyHok 4). Ilpu 3ToM MakcuManbHbIN
apdexT OCMOJISIEMOCTH HabmogaeTcs ISt KOMITO3UIIH TpeT-OyTHIIOBBII
CHMPT-HAUATHIIAMHH, Y KOTOPOM HaOII0AaeTCsl MaKCUMaJIbHBIM CHHEepreTuueckuil 3¢ dext no
OKTaHOBOMY YHCITY.

Takum oOpa3oM, M3ydeHbl MHIUBHYaJIbHbIE NMPUCAIKU. bosbiieil n1eToHanoHHOR
CTOMKOCTBIO 00JaNaloT CHOUPTHI W aMHUHBI (TPeT-OyTWUJIOBBIM CHOUPT M JUITUIAMUH).
OnTumanbHasg WX KOHLIEHTpalMs B MPSMOTrOHHOM OeH3uHe ~3-5 % wmacc. bunaphble
NPUCAJKK HAa OCHOBE TPET-OYyTHUIIOBOTO CHHpPTAa W HEAPOMATUYECKHMX AMUHOB B COCTaBe
IPSMOTOHHOTO O€H3MHa O0JIaZjal0T CYIECTBEHHBIM IOJI0KUTEIBbHBIM CHHEPreTHYECKUM
3¢ PEeKTOM MOBBIIEHUSI OKTAaHOBOTO uucia. IIpum 3TOM M3 psga MCCIETOBAaHHBIX COCTABOB,
MaKCHUMAaJIbHBIM CHHEPreTHYecKuM 3(dekToM o0sagaeT KOMIO3ULUS TpeT-OyTUIIOBBIN

CIIUPT-AUDTUIAMUH.
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Konnenrpanus 6MHapHOii IpHCaJKu B IPAMOrOHHOM OeH3nHe, % Macc

PuC.4—KOHL[€HmpaL;uOHHbl€ 3asucumocmu codep:)fcaﬂuﬂ d)akmuuecmtx CMOJl 6 NPAMOCOHHOM 6€H3MH6,
codepofcau;eM 6uHaprle npucadku Hd OCHOBe mpem-6ymuﬂ06020 cnupma u ajiKul 3amMeuleHnoblx AMUHO6

OnHako BBeJleHHE B COCTaB MPSMOTOHHOTO O€H3MHAa OMHApHBIX MPUCATOK HAa OCHOBE
TPEeT-OyTUJIOBOTO CIUPTa U HEAPOMATUYECKUX AMMHOB MPHUBOJUT K POCTY OCMOJISIEMOCTH.
[Tpu 5TOM C POCTOM KOHILIEHTPALUU 3TUX OMHAPHBIX MPHUCAZOK B MPSIMOTOHHOM OEH3HHE
OCMOJIIEMOCTh PACTET MNPSAMO MPONOPUHMOHANBHO. [l03TOMY U1l NpakTHYECKUX Iesen
UCIIOJIb30BaHUSl MPUCAJKM B COCTaB OEH3MHA JOJDKHBI BOBJIEKATHCS AHTHOKUCIUTENIbHBIE
npucaaky tumna «MoHom.
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PA3JIEJI |I. TH®OPMAILINOHHBIE TEXHOJIOT'NU

bynbkoBa A.Jl., bynbkoB M.A., LluBuies A.B.
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demckasn wikoaa uckyccme Ne 5
(Poccust, Examepunbype)
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AHHOTAIHSA

B nmanHO# cTaThe paccMaTpuBaeTCS OCOOCHHOCTH OOYUEHHS UTPe Ha JIEKTPOTHTApe B
YUPEKACHUAX  JONOJIHUTENBHOrO oOpa3zoBaHus. [logpoOHO omMcaHO — cheUalbHOE
000py/si0BaHUE MPOBEACHMS 3aHITUNA B Kilaccax JETCKUX MY3bIKAJIbHBIX IIKOJI M JIETCKUX
MIKOJ HCKyccTB. Takke omucaHa HAacTpOMKa 3ByKa Ha KOMOOYCHJIUTENE W pacCMOTPEHbI
(YHKINU yCUIIMTENS 3JEKTPOTHUTAPHI, KOTOPbIE IOMOTYT TIOJXYYHTh YHHUKAJbHOE 3ByYaHHE
TUTapbl, MOAPOOHO PACCMOTPEHbl TEXHUKH MCIIOJHEHHs U IPHUEMbl 3BYKOM3BJICUCHMS,
KOTOpBIE MOTYT IPUMEHSTHCS HA 3TOM MY3bIKaJIbHOM UHCTPYMEHTE.

KiroueBblie ciioBa: 00yueHue urpe Ha anexkrporurape, oobopynosanue JMII u A1,
AJIEKTPOTUTAPA, IPUEMBI U CIIEIIH(HUKA UTPBI HA SIIEKTPOTHUTAPE.

Texanueckue poctmkenus XX-XX| Beka B oOmacté (U3HKHA, B YACTHOCTHU
PaaMOdIIEKTPOHUKH, aKyCTUKH, CIOCOOCTBOBAIM TOSBICHUIO AIEKTPOHHON THTAPhl U HOBBIX
MaTepUATbHO-TEXHUYECKUX CPEIACTB (OPMHUPOBAHUS 3BYyKa, TPEOYIOIHMX BKIIOYECHHE B
UCTIOTHUTENbCKYIO MTPAKTUKY COOTBETCTBYIOIIMX CIIOCOO0OB U MpUEeMOB ()OPMUPOBAHHUS 3BYKA.

CoBpeMeHHas AJIEeKTpOruTapa, mokainyHd, caMblil MHTEpHAIIMOHAIbHBINA U aKTyaJlbHbII
MY3bIKaJIbHBI HHCTPYMEHT. DJEKTPOTHTAapa IMPOHUKIA B JECATKH XaHPOB COBPEMEHHOU
My3bikd. Ocob0e MecTo 3aHMMAaeT THTapa - U B MEPBYIO OYepe/Ib ICKTPUPHUIIMPOBAHHAS - B
POK-MY3BbIKE.

Ha ceromusminuii eHb B yUpexKACHUSAX JOMOJIHUTEIBHOTO 00pa30BaHUsl TOCTETICHHO
pa3BUBaeTCA, aKTUBHO BHEIPSAIOTCS y4eOHbIE MPOrpaMMbl MO OOY4YEeHHIO WIrpe Ha
AIEKTPOTUTApE. DIIEKTPOTUTAPA SBJISIETCSI CTPYHHBIM IIUNKOBBIM MHCTPYMEHTOM, B OTJIMYHE
OT aKyCTHYEeCKOM THuTapbl, €€ CJO0XHO TMpPEICTaBUTh, KaK HWHAUBUIYaJIbHBIN,
CaMOCTOSITENIbHBI HHCTPYMEHT, UCIIOJIB3YEMBIN BHE ICTPATHOTO KOJUICKTHBA.

Jlns mpenogaBaHus Wrpe Ha SJIEKTPOTUTAPE B YUPEKACHUSAX JOMOIHUTEIBHOIO
00pazoBaHus TPeOYETCs PEIIUTD Pl TEXHUUECKHX BOITPOCOB.

Jlis  ycmemrHOTo  MPOBEACHHUS  ypoKa  KIacC JOKeH  OBITh  OCHAIIECH:
KOMOOYCHUITUTEJIEM, COSTMHUTEIIbHBIM Ka0eneM. Tak ke BaKHBIM 3JIEMEHTOM JJISl YCTIEITHOTO
o0ydeHuss MOTYyT ObITh: menanu ¢G(HEeKTOB, TUTAPHBIN MPOIECCOP. DTU YCIOBHS CBS3aHBI C
KOHCTPYKTUBHBIMU OCOOCHHOCTSMH JIEKTPOTHUTAPHI U HETIOCPEACTBEHHO C M CIIOTHUTEIBCKOM
Y4acThIO.

DOneKkTporuTapa He o001aJaeT aKyCTHYeCKUMH PE30HAHCHBIMH CBOMCTBAMH Kak
KJIaCCHYeCcKas TMTapa, TaK KaKk OHa cJlieJlaHa U3 IeNbHOT0 Kycka jaepeBa. st Toro 4to Obl
WHCTPYMEHT H3aBajl CIBIIIUMBIN TSI BOCHIPHUATHS 3BYK, €0 HEOOXOIUMO TOJIKIIOYHUTH K
YCHIIUTENIO AEKTPOTUTAPHI HIIM KOMOOYCHIHTEN 0. [[1s1 Toro 4To ObI MOAKIIOUUTE TUTAPY K
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YCUJIUTEINI0, HEOOX0AUMO UMETh TUTAPHBIH IIHYp C pa3beMaMU Ha KOHIAX TaK Ha3bIBA€MbIMU
JoKek (Jack ot aHriI. mTekep), CTaHAapTHBIC JUKSKH I TUTap UMEIOT B quamerpe 6.3 mm. B
3aBHCHUMOCTH OT KOMIUIEKTaluu neaaneil 3¢ dekrtoB, nmotpedyercs HE OJMH, a HECKOJIbKO
Kabeneil, YTOOBI MOAKIIOUUTH BCIO LENOYKY HAayMHAs OT THUTAphl 3aKaHYMBas
KOMOOYCHITUTEIIEM.

[Ipexne yeM MOAKIIOYaTh UHCTPYMEHT K KOMOOYCHJIMTENIO HEOOX0AUMO yOeauThes,
yro pyuka Gain um perymstop ocHoBHoro curhama Volume (Master volume) crost B
MOJIOKCHUM MHHHUMAJIBHOM TPOMKOCTH, @ BBIKJIIOYATENh MHUTAHUS BBIKIIOUEH, TaK MBI HE
MOBPEIUM JUHAMUKH U COXPAHUM BXOJIHOM KacKaj ycuiutens ueasiM. OQuH mTeKep T0JKEH
OBbITh IOJKIIOUEH K BBIXOAY 2JICKTPOTUTAphl, & APYrod K BXOAHOMY Pa3zbeMy YCHUIMTENS,
PacMoI0KEHHOro Ha Kopiryce. Y O0eqUBIINCH B MPAaBUILHOCTHU MOAKIIOUEHUS 3JIEKTPOTUTAPHI,
MOYKHO TI0J]aBaTh MUTAHUE HA yCHIUTENb. [[0AKIIOUNTS ceTeBOl Kabeiab K PO3ETKEe, eclu He
MOJIKJIIOUEH M BKJIIOUUTH BBIKJIIOUATENb MUTaHus. [lanee, Ha ruTape, BHICTABIISIEM PETYISTOP
IPOMKOCTH Ha MakKCHUMyM M IIOCTENEHHO, M3BJIEKas 3BYK Ha rurape, nobasisieM Master
volume 10 HyXHOI I'POMKOCTH. BBIK/IF0OUCHHE MPOUCXOTUT B OOPATHO# MOCIIeI0BATEIBHOCTH
yOaBisis py4Ku TPOMKOCTH.

Ha snextporutape, kak npaBuiio, HUXKE CTPYHOJEPKATEINS, PACIIONOKEH TeMOPOOIIOK
C MepeKyoyareseM 3ByKOCHUMATENEH, KOTOpble HEOOXO UMb JJI1 HACTPOMKHU XapaKTEpHOTO
3BYYaHHS.

Ha ceropnsamnmii 1eHb OONBIIMHCTBO TUTAp KOMIUICKTYIOTCS MSTHIIO3UIIMOHHBIMHU
NEPEKIIIOYATENSIMH, YTO JIaeT TUOKYI0 BO3MOXKHOCTh HACTPOMKU HE0OXOIUMOro TeMOpa moj
HYX1bl ucnionauTens. [lomoxenus 1, 3 U 5 MOAKIIOYAIOT 3BYKOCHUMATENh OPHIK (AHTIIL.
bridge), mummn (amrn. middle) wim mek (amra. neck) coorBercTBeHHO, mo3uiuu 2 U 4
MOJIKJIIOYAIOT KOMOMHALIMIO U3 JIBYX 3BYKOCHUMATeENeH (OpuK U MUAMI, I MU U HEK,
COOTBETCTBEHHO). HekoTopeie HaOOpbl 3BYKOCHUMATENEW MMEIT MPOTUBOMOJIOKHYIO
HaMOTKY 3BYKOCHMMATEIS MUl U OOpaTHYK MOJSPHOCTb €ro MarHUTOB (TIPOBOJ €T0
KaTylleK HaMOTaH B JPYTyIO CTOPOHY, B OTJIMYKE OT croco0a HaMOTKU OpHJIKa U HeKa), 4TO
MO3BOJISIET B KOMOWHAIIMM C HOPMAJIBbHO HAaMOTaHHBIM OpHUKEBHIM MM HEKOBBIM
3BYKOCHMMATENIEeM «OTCEKaThy» JJIEKTPOMArHUTHYIO MHTepdepeHLnto (LIyM/ KyxOoKaHUe).
3ByKOBO# 3P QeKT mojokeHuid 2 W 4 HMHOI/Aa Ha3bIBAIOT KBakaHueMm (aHri. quack), u
HEKOTOpble THUTApHBbIE HOTAlMM BKIIOYAIOT SIBHbIE YKa3aHUS Ha MCIIOJIb30BAaHUE STHX
KOMOWHaIMi 3ByKOocHMMateneh. [lo3uiusa martuymka, KOJMMYECTBO BUTKOB KATYIIKH, THII
IPOBOJIOB U MarHUTOB — 3TH U HEKOTOpbIE Apyrue (HhakTopbl GOpMUPYIOT 3ByUaHHE.

Jlatuuk B HEeKoBOM mo3unuu y rpuda - oOblyHO NaéT Oosee TrpoMKoe, IMeBydee,
HACBIILIEHHOE U Teruloe 3ByuyaHue. [IpuumHON 3TOro sBIsSETCs TO, YTO CTpyHa B HEKOBOMH
MO3UIIMHA UMEET OOJIBIIIYIO aMILTUTYY, TIO9TOMY B 3BYKE MPe00JiajaeT OCHOBHOM TOH CTPYHBI.
Jatunk B OpH/DKEBOM MO3MIMM Yy TOCTaBKM — JaeT Oojiee sIpKOe, OCTpoe, pe3Koe H
rapMoHH4YEcKH Ooratoe 3ByyaHue. [[i1s1 komrneHcanuy pa3HuUllbl B ypOBHE CUTHAJIa HEKOTOPbIE
NPOU3BOIUTENHN YCTaHABIMBAIOT OPUIKEBBIN JaTUMK MOBBIIIIE.

PerynupoBka TemOpa oCyIIeCTBISETCS MOTEHIIMOMETPAMHU, PACIOJIOKEHHBIMH 0]
pyukoil rpomkocTd. Kak mpaBuiio 3TO JBa IEPEMEHHBIX PE3UCTOPA OTBEYAIOIIUE 33 BHICOKUE
Y HU3KHE 9acTOThl. BO3MOXHBI M Ipyrue BapuaHThl KOMIUIEKTallUKU TeMOpOOIoKa.

Hacrtpolika 3Byka Ha KOMOOyCHJINTENEe TaK e TpeOyeT M3y4eHHs BCeX IJIEMEHTOB,
MPEIOCTABJIEHHBIX TMOJb30BATEN0. 3HAHWE U TOHUMaHUE BceX (QYHKUIUN yCUIHUTENsS
AIIEKTPOTUTAPbl TOMOXET HCIIOJHUTEII0 HACTPOUTh CBOE YHUKAJIbHOE 3BYYaHHE TUTaphl.
['oBopst 06 addexTax Henb3s myTaTh Kackal 3G(EeKTOB yCUIUTENS U THTapHble 3 (EKTHI,
BBITIOJIHEHHBIE B BUJE OTJENbHBIX YCTPONCTB — HANOJBHBIX MEpekitoyarenei u nepanei. B
MOJIABJISIONIEM OOJIBIIMHCTBE ciyyaeB (QYHKIUU U Te€X U APYrux 3(PQPeKToB HJIEHTHUYHBI,
pPaBHO Kak M UX Ha3BaHWsA. OTIMYUS 3aKITIOYAIOTCS B TOM, YTO BCTpPOEHHBIE 3P (deKThl Ooee
y0OHBI, OCOOEHHO €clii €CTh HEOOXOAMMOCTh B mepeMerieHuH. BHemHue xe 3pQexTs
MO3BOJISIOT 00eCeUnTh OOJIBIIYIO THOKOCTH BHIOODA.
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B cnyqae ¢ BaemHUME b dexTamu TpeOyeTcst 3HaHUE U TOHUMaHue paboThI Mprudopa,
a TaKKe BAKHO 3HATh I[OCIENOBATEIBHOCTh HMX  HoakmoueHus. CraHmapTHas
MOCIIEA0BATEIHHOCTh NOAKITIOUEHUS 3(PPEeKTOB OyET BRIMISIETH CIESIYIOIINM 00pa3oM:

1. IlepBbM B nienouke 3¢ ¢GEKTOB MOCIe TUTAPhl YCTAHABIMBAIOT JUHAMHUYECKYIO
rpynny 3¢ ¢$eKkToB, MyMOINOAaBIeHNE, KOMIIPECCOop.

2. Jlanee, Kak MpaBWIIO, MOJKIIOYAIOT MEAATM OTHOCAIIUXCS K rpymme 3¢dexkToB
Gain — apaiiB, (y3 HIH IUCTOPIIH.

3. 3areMm B Lenb NpuOOPOB yCTAHABIMBAIOT IPYIITY MOAYIUPYIOUIHNX 3PPEKTOB —
xopyc, (ienxep, peBepoeparop, u T. 1.

4. UYerBepras rpymnma HaumOolee yHHMBEpPCATbHash M MOXET CTOSTh B JIIOOOU
MOCIIeZIOBAaTeIbHOCTH B Ienouke 3ddexroB 310 menanp Way-way, nenaib
IPOMKOCTH M dKBajausep.

Crout 3aMeTHUTh, YTO, UCTIOJB3YS Mefanu 3()PeKToB, MOKHO MOIKIIOYUTH UX B JTFOO0H
[I0CJIEZI0BATEIBHOCTH B 3aBUCUMOCTH OT LI€JI€H U 3aa4, KOTOPbIE MPECIEAYET UCIIOIHUTED.
OT0 SBISIETCA OTIWYUTEIHLHOM OCOOEHHOCTHIO OT KOMOOoycunutesei, rae Bce 3PeKThb
BCTPOCHBI U CTAHJAPTU3UPOBAHBI.

OTnenpbHOrO BHUMAaHUS 3aclly’)KMBAaeT TUTapHbI mpoueccop 3pdextoB. OH ObLT
CO3J1aH JJIsl TOTO, YTOOBI B OJTHOM YCTPOWCTBE COBMECTHUTHh MHOXKECTBO 3(h(heKkTOoB 1 OobIIoe
KOJIMUECTBO HAcTpoeK. [JlaBHas KOHIEMIUA TaKUX YCTPOHCTB — 3TO KOMIIAKTHOCTh U
yI0OCTBO TPAHCIIOPTUPOBKU, XOTS BCTPEYAIOTCA M JOCTAaTOYHO KPYITHBIE IPOILECCOPHI.
[TpakTHyecku Bce MPOLEeCCOpPbl 000PYIOBaHBI BCTPOSHHBIM TIOHEPOM, BO MHOTHX €CTh JpaM-
MallliHa, a TAaK)Ke BCTPEYAIOTCS SK3EMILISIPhI ¢ BO3MOYKHOCTBIO 3aITUCH MY3BIKAJIbHBIX MMAPTUI
U WX BOCIPOM3BEJCHUS B kKauecTBe (poHorpamm. Kak mpaBuio B mporeccopax UCHOIb3YIOTCS
U(ppPOBBIE  ANTOPUTMBI  O0paOOTKM CHTHajla, HO B HEKOTOPBIX NPUOOpax MOTYT
UCIIOJIB30BaThC JTaMIIoBble 00paboTku Gain sddekra. Tak ke ecTh MPOIECCOPHI, KOTOPhIE
UCTIONB3YIOT MMITYJIECHI @aHAJIOTOBBIX MPUOOPOB. ['UTapHBIE MPOILIECCOPBI OPUEHTHPOBAHBI HA
MIMPOKUNA KOHTHHTEHT MY3BIKAHTOB, CIIOCOOHBIX UIPaTh B Pa3sHOOOPA3HBIX CTHIIAX M >KaHpPE
MY3BIKHA CaMO# IIMPOKOW MATUTPE TEXHHUYECKHX TMPUEMOB, TaK KaK B HEM CKOMIMIINPOBAHBI
BO3MOXKHOCTH CITOCOOHBIE YJIOBJIETBOPUTH PAa3IUUHbIE TOTPEOHOCTH MOJIB30BATENS.

3noynorpebnenre  mpubopamu  IGEHEKTOB  MOKET ~ MPUBECTH K  TOTEpPE
HEMOCPEACTBEHHOIO XapakTepa 3BY4aHUs TMTapbl. ['MTapa pUCKyeT CTaTh HaBA3YMBOW M
0€3K13HEHHOU.

I'maBHON  OTIMYMTENBHONM OCOOCHHOCTBIO IPENOJAaBAHUS  BJICKTPOTUTape  OT
aKyCTUYECKOH TUTaphI SBJISETCS UCIIONb30BaHUE TEHHOBBIX A((EKTOB, TAKUX KaK IpaiB, Qy3
U jauctopmiH. bnaromaps TakuM HMCKasUTENsIM 3ByKa B UIpPe Ha DIEKTPOTUTape
chopmupoBanach CBOsI CHENHM(HUKa 3BYKOW3BICUYECHUS W MHOTHE HANpaBICHHUS B MY3bBIKE
chopmupoBanuce Omaronaps >TUM 3ddekraMm, 0e3 KOTOPBHIX HEBO3MOXKHO MPEJICTaBUTh
JIpyrylo mnaautpy TemOpoB. Hekoropble ucCmoOnMHUTENH, 4TO OBl ycyryoutb u 0e3 Toro
HACBHIILIEHHBI TapMOHMKaMM 3BYK TMTapbl CTaJM HCIOJb30BaTh CHeUU(UUECKHH MHpHuemM
MMOHWKEHHON HACTPOMKH HHCTPYMEHTA.

B wurpe Ha oanekTporuTape ecTb psAA  XapaKTEPHBIX TEXHUUYECKUX IPHEMOB
3BYKOM3BJICUCHHSI HE CBOWCTBEHHBIX KJIIACCHYECKOH THTape, HAallpHUMEp, TaKhe KakK: TEIHHT,
NaJIM-MbIOTHHT, OCH]I U JIpyTHeE.

[Mpuem «Hammer on» — ynap, u «Pull offy — cnéprusanue wiu cpeiBy. Hazpanue
«Hammer ony» moxy4mit ot aHrMiicKoro ciroBa hammer — MOJIOTOK.

[Tanpup! JIeBOW PYKH AEUCTBYIOT MO MPUHLMUITY MOJOTKA YAAPAIOT MO CTPYHAM H
TaKUM 00pa3oM H3BJIEKAIOT 3BYKM 0O€3 MOMOIIM MpaBoil pyku. Yjpap manblia IO CTpyHE
JIOJIKEH MPOUCXOJUTH Kak Obl C pa3Maxy, HO JEHCTBYeT He pykKa, a ToJbKo cam manen. [Ipu
3TOM OH yJapsieT MO CTpyHEe He CHJIbHO, a Pe3KO TeM € MECTOM, YTO M NpU OOBIYHON
TeXHHKe Urpbl. [o0XKeHne KUCTH JICBOI pyKH BO BpeMsi MBI Jierato hammer on majno yem
OTJIMYAETCS OT CTAHJAPTHOTO TOJIOKEHHUS.
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Ecnu urpath nepByro HOTY Ha TUTape MPUKATYIO YKa3aTeIbHBIM MaIbIIeM JICBOH PyKH
K I[puUMepy, Ha NATOM JiaAy BTOpoM cTpyHbl. Cleqyromuil 3BYK H3BIEKaeTcs YAapoM
CBOOOTHOTO TaNbla (HapUMep, CPEIHU) 10 3Bydaliell CTPyHE Ha CEJbMOM JIay, IIPU ATOM
najen paboTaeT Kak MOJOTOYeK. B Talymarype 3TOT mpuem o003HA4yaeTcs Jyro, Haj
KoTOpoii numiercs oyksa H (hammer).

Jlpyras pa3HOBHJHOCTh Jierato — cpbiBbl JieBoii pykod pull off. Ecmu
3ByKOM3BJICYeHHEe hammer ON mpOMCXOJMT 3a CYET YAapoB IO CTPYHAM IalbliaMHU JICBOIl
pyku, To pull off — 310 pesymbrar CpHIBOB CTPYHBI MAJbIAMU T.C. CPHIBAEM CO CTPYHBI

CpeIHul masel cierka noaueruisas e€. BaxkHo ciequTh 3a TeM, 4TOObl He 3a/1eTh COCETHIO0
CTPYHY, TaK MOXHO M30€KaTh JUIIHUX MPU3BYKOB.

[Ipu ymenom couyeTaHuu 3THX JABYX IPUEMOB, HE HCIIOIb3YS IPABYIO PYKY, MOYKHO
JNOOUTBCA MHTEPECHOTO 3By4aHus. CpbIBBI M yJapHBIE JETaTo UMEIOT OoJiee MHUPOKYIo chepy
INPUMEHEHHUS, YeM TOJIbKO CKOpOCTHble maccaxku. [lo cyTu, mpaktuuecku Jiro0oe coiio He
ob0xoautcs 6e3 jeraro.

[MoaTsruBaHue CTPYHBI JI0 BBICOTHI HY)KHOM HOTBI HasbiBaroTcs «Bendy» - moarsikka.
[Tpu Oenze Ha Lenblid (Ha [1Ba J1ajla) CTpyHA MOATIATUBAETCS TakK, YTO MOATSIHYTask HOTA 3BYYUT
OJIMHAKOB C HOTOW, pacroioKeHHOH Ha 2 nana Beime. benn Ha 1 mag (MOJYTOH) MOJHUMAET
BBICOTY 3BYYaHMsI HOTBI TOJBKO Ha OJMH JaA. CTpyHbI MOXKHO IMOATATMBaTHL Ha OoJibliee
KOJIMYECTBO JIaJI0B, OJHAKO OEHJbl Ha TOH W IOJYTOH Haubolyiee pacmpocTpaHeHHble. Ha
tabynatype OeHabl 0003Ha4arOTCs CTpenakod BBepX. CTpenka BHM3 0003HA4YaeT BO3BpaT
Oenna 10 ucxoaHou HoThl. [Ipu BeIoNHEHNN OeH/1a TpeOyeTcs onpeAeNIeHHOE YCUITUE, YTOObI
nomnactb OeHJOM B HyXHyI0 HOTy. HeoOxomnumo 4yBCTBOBaTb, KaK CHIJIBHO HYKHO
MOATIATUBATH CTPYHY IIPU 3TOM MaJIbLIbI JIEBOM PYKH MOTYT IIOMOTATh JIPYT APYTY.

Bubpato — oaMH M3 OCHOBHBIX TEXHHUYECKHX NMPHUEMOB UTPHI HA cono-Turape. OH
JIOCTUTAETCS MOKAaYMBAHUEM CTPYHBI HJIM CEpUEll MOCiIeqoBaTeIbHBIX OCHIOB M BO3BPATOB.
Bubparo nenaer urpy 6osee BOJIHYIONIEH, a TAK)KE YBEIUYUBACT CYCTEHH U IMO3BOJISAET JIyUIle
KOHTpOJHpoBaTh 3(h(dekT oObpaTHOil cBs3u. s 3TOro mpuema HeOOX0IMMO yrepeTh Hajel B
CTpyHY, HE MpWXHUMasich K Ipudy CycTaBOM Haiblia, M BpallaTb KHUCTb BOKPYI TOYKH
COIPUKOCHOBEHHUsI Majblla CO CTPYHOW. DTOT MNpUEeM Ha3bIBAE€TCS KHCTEBBIM BHOpATO,
MOCKOJIbKY B pacKauMBaHUM MPUHUMAET ydacTHe BCsI KUCTh. BubpaTo o603HauaeTcsi 3Ha4KOM
MOXOKHUM Ha 3MeWKy 1moja nudpoii naga Ha Tabynarype. OObIYHO BUOPATO UTpaeTcss Ha BCeX
HOTAax, 3BYYalllUX JOCTAaTOYHO J0Jro. Tak ke BHOpATO NMPUMEHSETCS K YK€ MOATSHYTHIM
HOoTaM. /[yt 3TOrO cienyer MOATAHYTH CTPYHY JO HY)KHOM HOTBI M IIOKa4aTb PYKy B3aj-
BIIEpE]l, ONMUPAsICh, KAaK U IIPU OOBIYHOM BHOpaATO, Ha cycTaB mnaiblia. biarogaps BpamieHuo
KHUCTH BOKPYT TOYKM COIPHUKOCHOBEHHUS Maiblia ¢ TpU(POM BBICOTA 3BYYaHUS MOIATSIHYTON
HOTBI OyJeT clerka «IibITh». BaXHO ciequTh 3a TeM, 4YTOObl HE HOTEpSTh BBICOTY
MOJATSHYTON HOTHI.

Emé omaum mnpuémom serato SBASETCS Clail  (CKOJIBKEHHME, TJIHMCCAHIO).
Menuatopom urpaercss HoTa, OTMEYEHHas COOTBETCTBYIOLIMM CHMBOJIOM B TalynaType, a
JeBasi pyKa CKOJIb3UT 10 Tpudy JoCcTUTrasi yKa3aHHOW HOTBHI.

MenuatopHblid  Cllail — 3TO TPIOK, MO3BOJSIOIIMN H3BJIEKaTh Ha TUTape
cnenuduyeckre myMoBble 3¢ (EKThl, KOTOPBIM MpelHa3HayeH YCHINTh BIEYATICHHE OT
MY3bIKH, HO HE 3aMEeHUTH e€. J[Js ToCTHXKEeHUs 3ByKOBOro 3¢ (ekra HeOOXOIMMO MOCTABUTh
HY)KHBIM aKKOpJl, MOBEPHYTb MEIUATOpP pedpoM U MPOCKOIB3UTh IO CTPyHaMm IO
HalpaBJIEHUIO K TOJIoOBKE Tpuda U cAEPHYTH MEAMATOP CO CTPYH TaK, YTOOBI 3a3Bydas
aKKOpA.

I'psi3HBIiA cnaiin - 3TOT mpueM o3HayaeT ObICTPOE CKOJIBKEHHE JIEBOW pyKOH (IIEPBBIM
WIM BTOPBIM MajblieM) MO HUXKHEH cTpyHe E (He uckimouaroTcs M JIpyrue CTpyHbI) BAOJb
Bcero rpuga BBepx U BHU3. Pyka 1BUraercs oT HUKHEH MO3UIMK BBEpX — BHAUaJIe ME/IJICHHO,
3aTeM, Ha MOJIYTH, pyKa CpbIBae€TCsA K BbICIIEH TOYKe M OoJyiee CIIOKOMHO BO3BpallaeTcs
Hazal. CKOpOCTb, ¢ KOTOpPOW JOJKHA JABUIaThCs JIEBas pyKa, NMPOU3BOJbHAsA. [locTUrHYB
BEpPXHETO ydacTka rpuda, MO>KHO 00aBUThH OCH]T MJIK BUOPATO.
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MenuatopHplii (hamKoJIeT MOXXHO H3BJEYh M3 JIFOOOM HOTHIL. Menmuarop cremayer
HEMHOTO HaKJIOHUTh. OJTHOBPEMEHHO C MEIMATOPOM CTPYH CJIETKa 3aAMBaeT OOJIBIION Maell.
Cpasy nocie u3BiedeHus 3ByKa pyka OTXOJUT B CTOPOHY, YTOOBI HE 3ariIylliaTh CTPYHY.

[Mpuem «Palm muting» - raymieHue cTpyH — 3TOT HpUEM OCOOCHHO 3(PPEKTHO
IPUMEHATh Ha HU3KUX CTPYHAaX HMCHOsb3ys JApaiiB. Heo0XoauMo MON0XHUTh KUCTh NPaBOM
PYKHU TBUIBHOI CTOPOHO# BJIOJIb MOACTABKHU, 3aTEM HAKIOHUTH PYKY B pabouyro MO3UIHUIO TaK,
4yTOOBI Kpall JaJloHU IOKpbIBaJa CTPYHbI caMoOi mojacTaBKu. [Ipu Takoil mOCTaHOBKE pYyKH,
CTPYHBI OyIyT 3By4aTh MPUTIYIIEHHO U OTPHIBUCTO.

[Tpuem «Rake» - ckpebok meanatopom. [1iist BBIMOIHEHHS 3TOTO IpHeMa HEOOX0IUMO
3arJIyIIUTh CTPYHBI MEPBBIM MAIbLEM JICBOH PYKH, IOJIOKHUB €ro momnepék rpuda, a Takxke
JaZOHBI0 IPaBOM pPyKH Yy MOACTAaBKU. [IpOCKOIB3MB MEIMAaTOPOM CHH3Y-BBEPX IIO
NOPUTITYIIEHHBIM CTPYHAM, W3BJIEKAEM YHUCTHIM HE MPUIIIYIIEHHBIN 3BYK (pa3bl HA MEpBOM
CTpYHE.

IIpuem - beHnbl 32 BEpXHUM MOPOKKOM - MOXKET OBITh BBIIIOJIHEH JIMIIL HA TUTapax
0e3 3aKMMa Ha BEpXHEM IIOPOXKKE, PACHpPOCTPaHEHHOIO0 Ha I'MTapax C CUCTEMOH BUOpaTo
tunia Floyd Rose. benmbl 3a BepXHUM MHOPOXKKOM MOXHO IPHMEHSITh K HATYpaJbHBIM
¢naxoneram. CeirpaB (aaxxoner, HeOOXOJUMO Ha/JaBUTh CTPYHY 3@ BEPXHHUM IOPOXKKOM,
Clerka HaXWMasi M OTIyCKash CTPYHY, TaKMM 3K€ CIIOCOOOM MOXXHO J00aBUTh BHOpPATO K
nociegHeMy (QIaxxkosery.

[Tpuewm - ITokaunBanue rpuda. B3sB ¢uraxoner wim HOTY Ha OTKPBITOH CTpyHE, JIeBOM
PYKOI1, 1aBUM Ha rOJIOBKY I'puda oT cebdsl, IpaBoi pyKoil 0THOBPEMEHHO NPUIEPKUBAS KOPY
rUTapbl. DTHM NpUEMOM OcnalisieTcss HaTsDKEHHE CTPYH, U HOTa 3ByduT Hipke. s Toro
4yTOObl HEMHOI'O IIOBBICUTH HOTY, HY)XHO OTTSHYTb I'pu¢ K ceGe. BaxkHO 4yBCTBOBaTh
IpUMEHSeMOe YCHITUE U HE TaBUTh Ha TpH( depecuyp CHIBHO, YTOOBI HE MOBPEAUTH TUTApY.

[Tpuem «tapping» - mocrtykuBaHue. CyIIECTBYIOT pa3Hble BapHAHTHI MPUMCHCHHS
TANNMHra. B camoMm mpocToM citydae nepBas HOTa OepeTcsi yaapoM Majblia NpaBoil pyKH 10
CTpPYHE, 3aTeM CIeAyeT IyJl K CIEAYIOLICH HOTEe, 3aKaTON JIEBOW PYKOW, M TPEThs HOTA
Oepércst TpeTbUM MajblieM JeBoW pyku. He uckirouaeTcs MpUMEHEHHE TEXHUKH XaMMep
JIEBOU PYKOM.

Tennuur ¢ ucnonb3zoBaHueMm OeHo0B. CHayana HYXXHO MOATSHYTh CTPYHY JI€BOM
PYKOM, a 3aTeM yIapuTh I10 HEW IIPaBOM PYKOW M HE OTIIyCKas HOTY IIPaBOM PYKOW, JIEBOU
n00aBUTh BHOpaToO (Tak ke, Kak U MpH OObIYHOM 3BYyKOHM3BIeueHHM). Eciu neBoil pykoit
MNOATSAHYTH CTPYHY Ha LEJIBIA TOH, TO HOTA, B3sATas TOIIHMHIOM Ha JBEHAALIATOM JIany,
IIPO3BYYMT KaK HOTA HA YETBIPHAAIATOM. MOYKHO 3aBEpIINTh PUCYHOK CJIAlIOM IIPaBOM pyKH
OBICTPBIM CKOJIb)KEHHUEM BBEPX IO CTPYHE.

Hrpa TonnuHromM B MepeKpecTHOM IOJIOKEHUU pyK. [Ipu BIMOIHEHMHN 3TOrO IpuemMa
npaBas pyka pacroyiaraercsi Ha Tpude HIKe JIeBoi (Omke K BEpXHEMY MOPOXKKY).
3BYKOU3BIIEUEHHE NTPABO U JIEBOM PYKOM HE OTJIMYAIOTCS OT MPEIbIAYIINX BAPUAHTOB.

bennel paBoii pykol B MEPEKPECTHOM MOCTAHOBKE. [l UCIIONIHEHUS 3TOW TEXHUKHU
HEO00XO0IUMO MOJENUTh CTPYHY HOT'TEM NPABOM PYKH HMKE MO3HUIIUU, B KOTOPOU HAXOJUTCS
neBas. [Ipu aTOM n1eBast pyka UrpaeT XxaMMepsl U IyJbl, B TO BpeMsI Kak ITpaBasi IOATATUBAET
CTpyHy.

Pbruar Tpemono wuiam BUOpaTto cTal HEOTHEMJIEMOW YacTbl0 KOHCTPYKLUHU
ANEKTPOTUTAPBl, KOTOPBIM ITO3BOJSET HCIOJIHATH HEBEPOATHBIE TEXHUYECKUE TPIOKU
HEBO3MOXXHbIE Ha aKycTH4eckoil rutape. Ecim B3sAThb akkopa W craenarb TiyOokoe
MOTPY’KEHHE pblYyara, TO CTPOM TMTAphI YIUIBIBET B HU3 HA CTOJBKO, YTO CTPYHBI Ha TMTape
MOBUCHYT ¥ HE OYyIyT MMETh BO3MOXHOCTH KojeOaTbcs. Phluar MOXKHO HCHOJIB30BATH
napajuleIbHO € MHOXECTBOM IIPUEMOB Kak JIeBOM, Tak W TPaBOM pyKu J100UBasICh
UHTEPECHBIX PE3YJILTATOB.

JUis u3ydeHHsT BCEX HAaBBIKOB HWIPbl Ha JJIEKTPOTUTape HEOOXOIUMO HMETh
IIPEICTABIICHUE O MY3bIKAIBHOM HHCTPYMEHTE, KaK O MEJIOJIUYECKOM, TaK U TapMOHUYECKOM,
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YMETb MBICIUTh ANIUIMKAaTypHO, 3HATh OCOOCHHOCTH IOAKIIOUEHMsI BCEX TEXHMUYECKUX
CPEJICTB.

Ha cerogHsmHuii JeHb COBPEMEHHbBIE MY3bIKAJIbHbIE MHCTPYMEHTBI SBISIOTCS
BOCTPeOOBAHHBIMU B chepe MY3BIKATBHOTO 00pa3oBaHus. PacTteT Koim4ecTBO 00y4aeMbIX Ha
JAHHBIX MY3bIKQJIBHBIX MHCTPYMEHTaX. B CBA3M C 3TUM BO3HHKAET MOTPEOHOCTb CO3JAHMS
HOBBIX  YHUBEPCAIbHBIX Y4YEOHBIX NOCOOMH, MOIXOAAIMX i OOy4eHHS B CHCTEME
nonojHuTeapHOoTr0 obpazoBanus B LM u JIMII, ana «gomaminero» ooydenus. OOydeHue
Urpe Ha KakoM-THMOO MHCTPYMEHTE BCETJa CBS3aHO C HWCHOJHEHHEM MY3BIKAIbHBIX
npousBeaeHuil. [Ipu pabote B Kiacce 3JIeKTpOruTapbl HaJl UCIIOIHUTENILCKON 1S TEIbHOCThIO
HEOOXO/JUMBIM YCIIOBHEM SBISICTCA (POPMHUPOBAHMS MOJHOTO CIEKTpa 3HAHUH, YMEHUH WU
HaBBIKOB /7151 paOOTHI C JAHHBIM HHCTPYMEHTOM.

Crout 3aMETUTBh, YTO, UCIIOJIB3YS Meaanu 3QpPeKToB, MOXKHO MOAKIIOUNTH UX B JIFO00H
II0CJIEI0BATEIBHOCTH B 3aBUCUMOCTH OT LieJIeH U 3a/1a4, KOTOpPbIe IPecieayeT UCIIOIHUTENb.
OTO SABISETCA OTIMYUTEIHHOH OCOOCHHOCTBIO OT KOoMOoycuiuTeneil, rme Bce 3PQeKTs
BCTPOEHBI U CTAHJAPTU3UPOBAHBI.

OTnenbHOrO BHUMAHHUS 3aCiyKMBAaeT THTapHbBIH mpomeccop 3¢pdexroB. OH ObLI
CO3J1aH JJIsl TOTO, YTOOBI B OJTHOM YCTPOWCTBE COBMECTUTh MHOXKECTBO 3(h(heKTOoB U OosblIoe
KOJIMYECTBO HACTpOeK. [J1aBHAass KOHLENIMS TAaKUX YCTPOHCTB — 3TO KOMIIAKTHOCTb W
y100CTBO TPAHCIIOPTUPOBKU, XOTS BCTPEYAIOTCA M JOCTATOYHO KpPYIHBIE IPOLECCOPHI.
[IpakTuyecku Bce mporeccopsl 000pyI0BaHbI BCTPOCHHBIM TIOHEPOM, BO MHOTHX €CTh JIpaM-
MallliHa, a TAaK)Ke BCTPEYAIOTCs SK3eMILISIPhI ¢ BO3MOKHOCTBIO 3alIUCH MY3BIKaJIbHBIX NMapTUI
U UX BOCHPOM3BEICHUS B KauecTBe (poHOrpamm. Kak mpaBuiio B mporeccopax UCIOIb3yITCS
UGpOBbIE AITOPUTMBI  O00pabOTKM CHUrHajla, HO B HEKOTOpPBIX HpuOOpax MOryr
UCIIOJIb30BAThCS JIaMIioBbie 00paboTku Gain s dekra. Tak ke ecTh MPOLECCOPBI, KOTOPBIC
UCIIOJIb3YIOT UMITYJIbChl @HAJIOTOBBIX NPUOOPOB. ['UTapHbBIE MpOLECCOPbl OPUEHTHUPOBAHBI HA
MIUPOKUH KOHTHHIEHT MY3BIKAHTOB, CIIOCOOHBIX MUTpaTh B Pa3sHOOOPA3HBIX CTHIIAX M JKaHPE
MY3bIKH CaMOM IIMPOKOW MaTUTpe TEXHUUYECKHX MPUEMOB, TaK KaK B HEM CKOMIMJIMPOBAHBI
BO3MOYKHOCTH CITOCOOHBIE YJIOBIIETBOPHUTH PA3TUYHBIC IOTPEOHOCTH MOJTB30BATEIS.

3noynorpebienne  npubopamu  3p(PekToB  MOXKET ~HPUBECTH K  IOTepe
HETIOCPEJCTBEHHOTO XapakTepa 3BYYaHWs THTapbl. [ UTapa pUCKyeT CTaTh HaBS3UMBOW W
0€3>KN3HEHHOM.

['maBHOM  OTAMYMUTENBHOM OCOOCHHOCTBIO IPEMOJABaHUS  AJIEKTPOTUTape  OT
aKyCTHYECKOI TUTaphl SIBJISETCS UCIOJIb30BaHUE TeHHOBBIX 3((EKTOB, TAKUX KaK IpaiB, ¢y3
U jguctopmH. brmaromapss TakMM HCKa3uTeNsM 3ByKa B UIPe Ha DIIEKTPOTHTApe
chopmupoBanach CBOsl CHelM(HKa 3BYKOU3BICUYEHUS U MHOTHME HANpPaBICHHUS B MY3bIKE
chopmupoBaniuchk Onaromapss 3TuM dddextaM, 0e3 KOTOPHIX HEBO3MOXKHO TPEICTABUTH
Japyryio mnaaurpy TemOpoB. Hekoropele ucmomHutenu, 4ro Obl ycyryOuTe M 06€3 TOro
HACHIIIIEHHBI TapMOHMKAMH 3BYK THTapbl CTaJd HCIOJIb30BATh CHENU(DUISCKHA TpHUEM
HNOHMXEHHOM HaCTPOWKHU MHCTPYMEHTA.

B wrpe Ha oanekTporuTape ecTb psAA  XapaKTePHBIX TEXHHUYECKUX IPHEMOB
3BYKOM3BJICYCHHs HE CBOMCTBEHHBIX KJIACCHYECKOH rMTape, HalpuUMep, TaKHe KakK: TEIHHT,
MajgM-MBIOTHHT, OCH/I U IPYTHE.

[Mpuem «Hammer on» — yxap, u «Pull off» — cnéprusanme wmm cpeiBy. Hazpanue
«Hammer on» nosy4mi oT aHrIMICKOro ciioBa hammer — MOJIOTOK.

[Tanbpl 1€BOM pykH AEHCTBYIOT MO NPHUHLMITY MOJOTKa YAApSIOT MO CTPYHaM M
TaKUM 00pa3oM H3BJIEKAIOT 3BYKHM O€3 MOMOIIM TMpPaBOi pyKW. Ymap maiblia Mo CTPyHE
JIOJDKEH TMPOUCXOANUTH Kak Obl ¢ pa3Maxy, HO JICHCTBYeT He pyKa, a TOJIbKO caM manen. [Tpu
ATOM OH yAapsieT MO CTpyHE He CHIIBHO, a Pe3KO TeM K€ MECTOM, YTO M TpU OOBIYHOU
TeXHHKe Urpbl. [lo0XKeHne KUCTH JICBOM PyKH BO BpeMs MBI JieraTo hammer on majio yem
OTJIIMYAETCS OT CTAHJAPTHOTO TIOJIOKECHHUS.

Ecnu urpath nepByro HOTy Ha TUTape MPUXKATYIO YKa3aTelIbHbBIM MablIEM JIEBOH pyKH
K TpUMEpPY, Ha MATOM Jaay BTOpOH cCTpyHbl. Crleayromuid 3BYK H3BJICKAETCS YIapoM
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CBOOOJTHOTO TMaJbIla (HampuMep, CPEAHMI) TI0 3ByYallIe CTpyHE Ha CEBMOM JIaly, IPH ITOM
najen; paboTaeT Kak MOJOTOYeK. B Talymarype 3TOT mpuem o0O3HA4yaeTcs Jyro, Haj
KoTOopoii numiercs oyksa H (hammer).

Jlpyras pa3HOBHJHOCTh Jierato — cpbiBbl JieBoir pykod pull off. Ecmu
3ByKOM3BJICYeHHEe hammer ON mpOMCXOJMT 3a CYET YAapoB IO CTPYHAM IalbliaMHU JICBOIl
pyku, To pull off — 3T0 pesynbrar CpHIBOB CTPYHBI MAJbIAMU T.€. CPHIBAEM CO CTPYHBI

CpeIHUM maser cierka noaueruisas e€. BaxkHo ciequTh 3a TeM, 4ToObl He 3a/1eTh COCETHIO0
CTPYHY, TaK MOXHO H30€XKaTh JUITHUX IPU3BYKOB.

[Ipu ymenom couyeTaHuu 3THX JABYX IPUEMOB, HE HCIIOIb3YS IPABYIO PYKY, MOKHO
JNOOUTBCA MHTEPECHOTO 3By4aHus. CpbIBBI M yJapHBIE JETaTO UMEIOT OoJiee MHUPOKYIo chepy
MPUMEHEHHUS, YeM TOJIbKO CKOpPOCTHbhIe maccaxku. [lo cyTu, mpakTtuuecku jro0oe coilo He
ob0xoautcst 6e3 jeraro.

[MoaTsruBaHue CTPYHBI JI0 BBICOTHI HY)KHOW HOTBI HasbiBaroTcs «Bendy» - moarsikka.
[Ipu G6enye Ha 1enbIi (Ha J1Ba Jiaja) CTpyHA MOATITUBACTCS TaK, YTO MOATSIHYTAsi HOTA 3BYUUT
OJIMHAKOB C HOTOW, pacroioKeHHOH Ha 2 nana Beimie. benn Ha 1 mag (MOJYTOH) MOJHUMAET
BBICOTY 3BYYaHMsI HOThHI TOJbKO Ha OJMH JaA. CTpyHbI MOXXHO IMOATATMBATHL Ha OoJibliee
KOJIMYECTBO JIaJI0B, OJHAKO OEHJbl Ha TOH W IOJYTOH Haubolyiee pacmpocTpaHeHHble. Ha
tabynatype OeHabl 0003HAUalOTCS CTpenkod BBepX. CTpenka BHHU3 0003HAYaeT BO3BpaT
Oenna 10 ucxoaHou HotThl. [Ipu BeinonHeHnn 6eHa Tpedyercs onpeaeeHHOe YCHIINe, YTOObI
nornactb OeHJOM B HyXHyI0 HOTy. HeoOxomumo 4yBCTBOBaTb, KaK CHJIBHO HYKHO
MOATATUBATH CTPYHY IPU STOM MAJIbLIbI JIEBOM PYKH MOTYT IOMOTaTh APYT APYTY.

Bubpato — oaMH M3 OCHOBHBIX TEXHHUYECKHX NMPHUEMOB WUTPHI HA cono-Turape. OH
JIOCTUTAETCS MOKAYMBAHUEM CTPYHBI HJIM CEpUEll MOCiIeqoBaTeNbHBIX OCHIOB U BO3BPATOB.
Bubparo nenaer urpy 6osee BOJIHYIONIEH, a TAK)KE YBEIMUUBACT CYCTEHH U MO3BOJIACT JyUIlle
KOHTPOJIUPOBaTh 3P ekt 0OpaTHOM cBs3U. [ aTOro npuema HeoOXOIUMO yIepeTh Halell B
CTpyHY, HE MpIWKHUMasich K rpudy cycraBoM naigblia, ¥ BpamaTh KHUCTh BOKPYI TOYKH
COIPUKOCHOBEHHUsl Majblla CO CTPYHOW. ODTOT MNpHUEM Ha3bIBAE€TCS KHCTEBBIM BHOpATO,
MIOCKOJIbKY B pacKauMBaHUM MPUHUMAET y4acTue Bcs KUCTh. BubpaTo 0603HauaeTcst 3HaUKOM
MOXOKHMM Ha 3MelKy noja 1uudpoil nana Ha Tabynarype. OObIYHO BUOPATO UIpaeTcs Ha BCeX
HOTAax, 3BYYalllUX JOCTAaTOYHO J0Jro. Tak ke BHOpATO NMPUMEHSETCS K YK€ MOATSHYTHIM
HOoTaM. /[yt 3TOrO cienyer MOATSAHYTh CTPYHY AO HYKHOM HOTHI M IIOKa4aTb PyKy B3aj-
BIIEpE]l, ONMUPAsICh, KaK U IIPU OOBIYHOM BHUOpATo, HAa CycTaB Majblia. biaronaps BpalieHUIO
KHUCTH BOKPYT TOYKH COIPHUKOCHOBEHHUS Manblia ¢ TpU(POM BBICOTA 3BYYaHUS MOIATSIHYTON
HOTBI OyJeT cilerka «IibITh». BaXHO clequTh 3a TeM, 4YTOObl HE TMOTEPATH BBICOTY
HNOJATSHYTON HOTHI.

Emé omaum mnpuémom serato SBASETCS Clail  (CKOJIBKEHHE, TJIHMCCAHIO).
Menuatopom urpaercss HOTa, OTMEYEHHas COOTBETCTBYIOLIMM CHMBOJIOM B TaOynaType, a
JeBasi pyKa CKOJIb3UT 10 Tpudy JoCcTUTrasi yKa3aHHOW HOTBHI.

MenuaTtopHblid  Cllail; — 3TO TPIOK, TO3BOJSIONIMM H3BJIEKaThb Ha THUTape
cnenuduyeckre myMoBble 3¢ (GEKThl, KOTOPBIM MpelHa3HayeH YCHINTh BIEYATICHHE OT
MY3bIKH, HO HE 3aMEeHUTH e€. J[s1 TOoCTHXKEeHus 3ByKOBOro 3¢ (ekra HeOOXOIMMO MOCTABUTh
HY)KHBIM aKKOpJl, TMOBEPHYTb MeIUaTop pedpoM U NPOCKOIb3UTh [0 CTPyHaM IO
HalpaBJIEHUIO K TOJIoOBKE Tpuda u cAEPHYTH MEAMATOpP CO CTPYH TaK, YTOOBI 3a3Bydal
aKKOpA.

I'psi3HbIiA cnaiin - 3TOT mpueM o3HayaeT ObICTPOEe CKOJIBKEHHE JIEBOW pyKOW (IEPBBIM
WIM BTOPBIM MajblieM) MO HUXHEH cTpyHe E (He uckimouaroTcs M JIpyrue CTpyHBI) BAOJb
Bcero rpuga BBepx U BHU3. Pyka iBUraercss oT HH)KHEH MO3UIUHN BBEpX — BHAUaJIe MEIJICHHO,
3aTeM, Ha MOJIYTH, pyKa CpbIBae€TCA K BbICIIEH TOUYke M OoJyiee CIIOKOMHO BO3BpallaeTcs
Ha3zal. CKOpOCTb, ¢ KOTOpPOW AOJKHA ABUIaThCs JIEBas pyKa, IPOU3BOJbHAsA. [[ocTUrHYB
BEPXHEro yyacTka rpuga, MoOXKHO 100aBUTh O€H]T WiIM BUOPATO.
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MenuatopHplii (hamKoJIeT MOXXHO H3BJEYh M3 JIFOOOM HOTHIL. Menmuarop cremayer
HEMHOTO HaKJIOHUTh. OJTHOBPEMEHHO C MEIMATOPOM CTPYH CJIETKa 3aAMBaeT OOJIBIION Maell.
Cpa3y nocie u3BieueHus 3ByKa pyKa OTXOJUT B CTOPOHY, YTOOBI HE 3aIJIylIaTh CTPYHY.

[Mpuem «Palm muting» - raymieHue cTpyH — 3TOT HpUEM OCOOCHHO 3(PPEKTHO
IPUMEHATh Ha HU3KUX CTPYHAaX HMCHOsb3ys JApaiiB. Heo0XoauMo MON0XHUTh KUCTh NPaBOM
PYKHU TBUIBHOI CTOPOHO# BJIOJIb MOACTABKHU, 3aTEM HAKIOHUTH PYKY B pabouyro MO3UIHUIO TaK,
4yTOOBI Kpall JaJloHU MOKpbIBala CTPYHBI camMoi nojactaBku. [Ipu Takoil mocTaHOBKE pyKH,
CTPYHBI OyIyT 3By4aTh MPUTIYIIEHHO U OTPHIBUCTO.

[Tpuem «Rake» - ckpebok meanatopom. [1iist BBIMOIHEHHS 3TOTO IpHeMa HEOOX0IUMO
3arIyIIUTh CTPYHBI MEPBBIM MAJbLEM JIEBOM PYKH, MOJIOKUB €ro monepék rpuda, a Taxxke
JaZOHBI0 IPaBOM pyKH Yy MOACTAaBKU. I[IpOCKOIB3MB MEIMAaTOpPOM CHHU3Y-BBEPX IIO
NOPUTITYIIEHHBIM CTPYHAM, W3BJIEKAEM YHUCTHIM HE MPUIIIYIIEHHBIN 3BYK (pa3bl HA MEpBOM
CTpYHE.

IIpuem - beHnbl 32 BEpXHUM MOPOKKOM - MOXKET OBITh BBIIIOJIHEH JIMIIL HA TUTapax
0e3 3a)KMMa Ha BEpXHEM IIOPOXKKE, PaCHpOCTPaHEHHOIO0 Ha I'MTapax € CHUCTeMOW BHOpaTo
tunia Floyd Rose. benmbl 3a BepXHUM MHOPOXKKOM MOXHO IPHMEHSITh K HATYpaJbHBIM
¢naxoneram. CeirpaB (aaxxoner, HeOOXOJUMO Ha/JaBUTh CTPYHY 3@ BEPXHHUM IOPOXKKOM,
ClIerKa HaXMMasi U OTIYCKasi CTPyHY, TaKUM JK€ CII0OCOOOM MOXKHO J100aBUTh BHOpPATO K
nociegHeMy (Iaxkosery.

[Tpuewm - ITokaunBanue rpuda. B3sB ¢uraxoner wim HOTY Ha OTKPBITOH CTpyHE, JIeBOM
PYKOI1, 1aBUM Ha rOJIOBKY I'puda oT cebdsl, IpaBoi pyKoil 0THOBPEMEHHO NPUIEPKUBAS KOPY
TUTapbl. DTHM MpUEMOM OcnabiseTcs HaTsDKEHHE CTPYH, M HOTa 3ByduT Hipke. s toro
4TOObl HEMHOI'O IIOBBICUTH HOTY, HY)KHO OTTSHYTb Ipu¢ K cebe. BaxkHO 4yBCTBOBaTh
IpUMEHSeMOe YCHITUE U HE TaBUTh Ha TpH( depecuyp CHIBHO, YTOOBI HE MOBPEAUTH TUTApY.

[Tpuem «tapping» - mocrykuBaHue. CyIIECTBYIOT pa3HbIe BapHaHTHI MPUMEHCHUSI
TANNMHra. B camoMm mpoctoMm cityyae nepBast HOTa OepeTcsi yapoM Majblia MpaBoil pyKH 0
CTpPYHE, 3aTeM CIeAyeT IyJl K CIEAYIOLICH HOTEe, 3aKaTON JIEBOW PYKOW, M TPEThs HOTA
Oepércst TpeTbUM MajblieM JeBoW pyku. He uckirouaeTcs MpUMEHEHHE TEXHUKH XaMMep
JIEBOW PYKOM.

Tenmuur ¢ ucnosb3oBanueM OeHnoB. CHayana HY)XHO TOATSHYTH CTPYHY JI€BOM
PYKOM, a 3aTeM yIapuTh I10 HEW IIPaBOM PYKOW M HE OTIIyCKas HOTY IIPaBOM PYKOW, JIEBOU
n00aBUTh BHOpaToO (Tak ke, Kak U MpH OObIYHOM 3BYyKOHM3BIeueHHM). Eciu neBoil pykoit
MOATSAHYTH CTPYHY Ha LEJIbIA TOH, TO HOTA, B3sTas TOIIMHIOM Ha JBEHAALATOM JIany,
IIPO3BYYMT KaK HOTA HA YETBIPHAAIATOM. MOYKHO 3aBEpIINTh PUCYHOK CJIAlIOM IIPaBOM pyKH
OBICTPBIM CKOJIb)KEHHUEM BBEPX IO CTPYHE.

Hrpa TonnuHromM B MepeKpecTHOM IOJIOKEHUU pyK. [Ipu BIMOIHEHMHN 3TOrO IpuemMa
npaBasi pyka pacroyiaraercsi Ha rpude Hibke JieBo (Oamke K BEpXHEMY MOPOXKKY).
3BYKOU3BIIEUEHHE NTPABO U JIEBOM PYKOM HE OTJIMYAIOTCS OT MPEIbIAYIINX BAPUAHTOB.

bennel paBoii pykol B MEPEKPECTHOM MOCTAHOBKE. [l UCIIONIHEHUS 3TOW TEXHUKHU
HEO0OXOUMO MOJIENUTh CTPYHY HOT'TEM NPaBOM PyKH HHMIKE MO3ULUHU, B KOTOPOH HAaXOIUTCS
neBas. [Ipu aTOM n1eBast pyka UrpaeT XxaMMepsl U IyJbl, B TO BpeMsI Kak IIpaBasi IOATATUBAET
CTpyHy.

Pbruar Tpemono wuiam BUOpaTto cTal HEOTHEMJIEMOW YacTbl0 KOHCTPYKLUHU
AJNIEKTPOTUTAPBl, KOTOPBIM IO3BOJSAET HCIOJIHATH HEBEPOATHBIE TEXHUYECKHE TPIOKH
HEBO3MOXXHbIE Ha aKyCcTH4eckod rurtape. Ecnm B3ATh akkopA M caenatbh IIyOokoe
MOTPY’KEHHE pblYyara, TO CTPOM TMTAphI YIUIBIBET B HU3 HA CTOJBKO, YTO CTPYHBI Ha TMTape
MOBUCHYT ¥ HE OYyIyT MMETh BO3MOXHOCTH KojeOaTbcs. Phluar MOXKHO HCHOJIB30BATH
napajuleIbHO C MHOXECTBOM IIPUEMOB Kak JIeBOW, TaK W TpaBOM pPyKH J0OMBasCh
UHTEPECHBIX PE3YJILTATOB.

JUis u3ydeHHsT BCEX HAaBBIKOB HWIPbl Ha JJIEKTPOTUTape HEOOXOIUMO HMETh
IIPEICTABIICHUE O MY3bIKAIBHOM HHCTPYMEHTE, KaK O MEJIOJIUYECKOM, TaK U TapMOHUYECKOM,
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YMETh MBICIIUTh aMIUIMKAaTYpHO, 3HaTh OCOOEHHOCTH TOJKIIOUYCHUS BCEX TEXHUUYECKHX
CpEJCTB.

Ha cerogusmauii 1€Hh COBPEMEHHBIE MY3BIKAIbHBIC HWHCTPYMEHTBI SIBIISIFOTCS
BOCTPeOOBAHHBIMU B chepe MY3BIKATBHOTO 00pa3oBaHus. PacTteT Koim4ecTBO 00y4aeMbIX Ha
JIAHHBIX MY3BIKQJIbHBIX MHCTPYMEHTaX. B CBSI3M ¢ ATUM BO3HHMKAET MOTPEOHOCTH CO3/IaHUS
HOBBIX  YHHUBEPCAIBHBIX YYEOHBIX MMOCOOMH, MOAXOAAIIMX JJsi OOydeHHUss B CHCTEME
nonojHuTeapHOoTr0 obpazoBanus B LM u JIMII, ana «gomaminero» ooydenus. OOydeHue
Urpe Ha KaKOM-IIMOO WHCTPYMEHTE BCET/Ia CBS3aHO C HCIOJHEHUEM MY3bIKaIbHBIX
npousBeneHuid. [Ipu pabore B Ki1acce 3JEKTPOTUTAPHI HaJl UCIIOJIHUTEIIbCKOU IeITeIbHOCTHIO
HEOOXOUMBIM YCIIOBHEM SIBIISIETCS (DOPMHUPOBAHUS TOTHOTO CIEKTpa 3HAHWUW, YMEHUH U
HAaBBIKOB JIJIs1 Pa0OTHI C JAHHBIM HHCTPYMEHTOM.

**k*k

1. bysskoBa A.Jl. CoBpeMeHHBIE KOMIBIOTEPHBIC TEXHOJIOTHM B PA3BUTHH KPEATHBHOCTH OOYYarOLIMXCS
//Tlemaroruka NCKyCCTBA: HCTOPHS. TEOPHS M IIPAKTHKA: COOPHHUK HAYYHBIX TPYIOB/ Ypail. roc. mex. yH-
1, ExatepunOypr, 2010.
2. bympkoBa A.Jl, CromamkoB B.O. CoBpemeHHble HWHOOPMAIIOHHBIC TEXHOJIOTHH B IIOATOTOBKE
my3bikanToB // «The scientific heritage» No6, Bynanemr, Benrpus. 2016.
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PA3JIEJI I11. TEXHUYECKHUE HAYKHU

IMynoBkun A.H.
IIporpamma s 9BM kak cpeacTBO aBTOMATH3ALMHU pacyeTa )KypHaJja
HHUBEJMPOBAHUS MPHUBSI30YHOI0 X012

Kymepmayckuii punuan Opendypeckoeo 20¢yoapcmeeHHo20 yHusepcumema

(Poccust, Kymepmay)
doi 10.18411/scc-05-2018-03
idsp 000001:scc-05-2018-03

AHHOTALUA

B cratbe paccmoTpeHa MeTOIMKa pacyeTa >KypHasla HUBEJIUPOBaHMS HPUBA30YHOTO
X0Jla aHAJIUTUYECKUM METOJOM, a TAaKKe IPUBEIEH IpPUMEpP pacuera C MPUMEHEHUEM
nporpaMmsl Juist OBM.

KiroueBble cjioBa: HHBEIMpPOBaHME, peHKa HHUBEJIHUPHAs, OTMETKAa TOYKH,
CTPOUTEIIbHAS CETKA.

B mporecce pa3OMBKU CTPOUTENBHON CETKM Ha CTPOUTENHHOM IJIOMIAJKE BO3HUKAET
HEOOXOMMOCTh OTPE/ICICHUsI OTMETOK TOYEeK MX BepiuuH. [ mepeHoca MepBBIX OTMETOK
TOYEK MPUMEHSETCS, TaK Ha3bIBaeMbId, MPUBSI30uUHBI X011 (puc. 1). JlnnHa mpUBS30YHOTO
X0J1a MOKET OBbITh Pa3JINYHOMN, B 3aBUCUMOCTH OT TOro rae Haxonutcs penep (Pm — 11 Ha puc.
1). Mexny penepoM U KpalHUMHU TOUYKAMH CTPOUTEIBHOM CETKH M3-3a JJIMHBI PUBSI30UHOTO
X0/1a, & TaK)Ke 3aCTPOMKU MECTHOCTHU U penbeda MOSIBISIOTCS MPOMEKYTOUHBIE TOUKU X;, Xs.
B pesynbrare mpucTynaoT K pacyéry KypHalla HUBEMPOBAHUS MPUBA30YHOrO xoja (Tabi.
1).

XKypHan HUBeNHpOBaHHS NPUBSI30YHOTO Xoha (Tabm. 1) B MONEBBIX YCIOBHUAX
3aMoNHAETCSA 10 CTOJIOLOB: OTCYETH MO pelike Hazan «3» u Brepen «D 5 BrarOUMTENBHO.
[Tocne sTOrO MEPEXOIAT K KaMepalbHONH 00paboTKe KypHalla HUBenupoBaHus. KamepanpHas
00paboTka BKIOYaeT B ceOS BBIYMCICHHE: TPEBBIICHUA MEXIy TOYKAMU 3aMKHYTOTO
HUBENMPOBOYHOTO X012 (hy,y); CpemHuX mpeBbleHni Ha craHiuax (hep, ); MCIPaBIEHHBIX
npesbienuit (hyenp ), a Takke orMeTok Todek (H).

411873 2662 2617 2200

N \ / /

1041 2011 Vs 2361 _— 0410
— \ —
— /
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e N
e Hru= —~
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0481 / 1448 1836 1513
/ / \ \\ =
/ / \ \ S
/\_:o,OA KM AN
o 1 —— T —
//Q?’// 0704 0964 1390 0997
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Pr-11 A30uHbLIl XOO — 20.m
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L= 0,3 kM
PuC_)/HOK 1 — Cxema HUueeaupoeanust c omciemamu
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Tabnuya 1
KypHan Hueenuposanus npussiz04H020 xo0a
N OTCYETHI NPEBLIIICHHS
° HaumenoBanue BIIEpEn
CTaH. TOUCK Haszajg b h h h H,m
«ay «U» 6b1Y cp ucnp
1 Pn-11 1800 1560
X1 6482 6240
5 X1 1700 1260
la 6385 5945
3 la 1020 1710
1B 5704 6396
4 1B 1721 1730
X, 6407 6416
5 Xy 1735 1723
Pm—11 6418 6406
Da= D.b=
dopmya s BEIYUCIICHUS TPEBBIICHUS hyy  , M:
thIq. =a-—b (1)
rac a — OTCUYET 10 HHBGJ’IHpHOﬁ peﬁKe Ha 3aJHKOX0 TOYKY, MM,
b — oTcUéT MO HUBETUPHO pEeWKe HA MEPETHIOI TOUKY, MM.
®opmya JUist BBIYUCIICHUS CPEHUX TIPEBBILEHUH hep , M:
_ thI‘{.l +th1q.2
hep, = tonat e 2)

rae hy, 1 s D2 — IPEeBBIIICHUS, TOTY4YeHHBIE 110 (hopmyite (1), M.

HcnpaBiieHHbIE PEBBIIEHUS [TOJIy4al0T paCY€TOM HEBS3KHU, KOTOpas paclpeaeseTcs
10 CPEHUM MPEBBIIIEHHUSIM C OOPAaTHBIM 3HAKOM.
®opmya i pacueTa MCIPABIEHHBIX MPEBBIIEHUH hy ey , M:

hHCHp. = hcp. i fh (3)
dopmyna 1 pacdyera HeBs3KH f, (111 3aMKHYTOTO X0/a), M:
fh. = Z hcp - (HKOH. - HHA‘{.) (4)

rie Y hy, — cpenHee 3HAUEHHE CyMM OTCUETOB 110 HUBEIUPHOI peiike Ha 3a/iHUE U HepeHue
TOYKH, M;

H, 2y, — OTMETKA HAYAJILHOTO penepa, M;

Hyon. — OTMETKA KOHEUHOT'O penepa, M.

Sh, = @ 5)

rJIe ), a — CyMMa OTCYETOB M0 HUBEJIMPHOUN peiike Ha 3a/IHIOI0 TOYKY, MM;
2. b — cymMmma 0TCu€TOB 0 HUBETHPHOI peiike Ha MEPEIHIOI TOUKY, MM.
Becw pacyer 3akaHUMBACTCS BBIYUCICHUEM OTMETOK CTAHLMM MPUBA30YHOIO XOJa 110

dbopmyre:
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Hyyw = Hy + hncnp. (6)
rae Hy, .1 — oTMeTKka nociienyromneil Touku, M;
H,, — oTMeTKka npeapiayniei TOYKu, M.

Jlnist yMEHbIICHUsI BpeMEeHN 00pabOoTKH JKypHajla HUBEJIMPOBAHUS IIPUBS30YHOTO X0/1a
Obuta paspabortana mporpamma i OBM «lIporpamma pacuéra xypHaja HUBEIHPOBAHUS
NPUBSI30YHOIO X01a» (puc. 2 — 4).

[Iporpamma npegHazHaueHa Uil aBTOMAaTH3allMU pacueTa KypHajla HUBEJIUPOBAHUS
IPUBSI304YHOTO X0/1a, ABJIAIOLLETOCS OAHUM U3 IEpBOHAYAIbHBIX JIEMEHTOB pacueTa IpOeKTa
BEPTUKAIbHON IIJIAHUPOBKH, SIBJISAIOLIEIHCS YacTbl0 T'€HEPAJbHOIO IIJIaHA CTPOMUTEILCTBA.
@yHKIHUOHAIbHBIE BO3MOXXHOCTH MPOTPAMMBbI 3aKJIFOYAKOTCS B ONPEACIICHUH: IPEBBIILIECHUS
MEXIy TOYKaMH 3aMKHYTOIO HUBEIMPOBOYHOIO XOJa; CPEAHUX MPEBBIIICHUN HA CTAHLIMIX;
MCIIPABJICHHBIX IPEBBIIICHNUMN, TIOJyYEHHBIX Pacu€TOM HEBS3KH, PACIPEEIIEHHOM 110 CpEeTHUM
IPEBBILIEHUSIM ¢ OOpAaTHBIM 3HAKOM; OTMETOK CTaHIMM MpHUBS304HOro xona. llpumenenue.
[TporpamMma npegHa3HayeHa JUIsl UCIIOJIB30BAHUS B UCCIIEIOBATENLCKUX M YUEOHBIX IENX, a

TAaKKC B IIPOU3BOJACTBCHHO-TCXHUUYCCKUX OTACIAX CTPOUTCIBHBIX U IIPOCKTHBIX OPI’ aHH3aHI/Iﬁ
[1-2].

Ne cramipn - Hammenoeaume Toger OTtcueTs! [Ipeprimenna H u Hammenopanme Touer
"a" "b" heerm. hcp. h mcrp. ;
P11 |1800 |1560 | ’— ’— |286,40 |
1 |41 5482 5240 | | |
R [x1 |1700 |1260 | — | |
< |12 5385 |5945 | | |
|12 1020 [1710 | — | |
. |15 |5704 6395 | [ |
|18 1721 1730 | | |
g %2 s407 5416 | | |
< [x2 1735 1723 | ’— ’— | |
- P11 5418 |08 | | |

T

Cymma "a" = Kontpone: Cymma hep. =

Cymma "b" = Hepasga:fh=

Pucynox 2 — Oxno npozpammul ¢ 66e0eHHbIMU UCXOOHBIMU OAHHBIMU

PaccunTtartb

Ne cramin  Hamvenorpauue Touex Orcuetsr [peprimenna Bl HamMenoeamme Touex
"a" "B" h BB hep. h merp. ’

[Pn-11 |1800 |1560 |0, 24 W m |286,40 [Pn-11

1 1 |p482 5240 |0,242 |286,6424 1
[t |1700 |1260 |0, 44 W W |286,5424 [t

2 |12 383 |5945 |0, 44 |287,0838 |12
|1a |1020 1710 |-0,69 ’W IM |287,0833 |1a

3 |18 |5704 |s396 0,692 |286,3342 |18
|1 |1721 |1730 |-0,009 |286,3942 |1

4 [x2 5407 6416 |-0,009 0,009 0,007 |286,3366 [x2

s 2 |1735 |1723 o012 oz~ oo |86, 3856 2

Pr-11 6418 6408 o012 |286,4 Pr-11

Cymma "a" = 38372 Koutpomns: Cymma h cp. = 0007 |
Cymma "b" = 39386 Hegazka: fh= [0.007

Pucynox 3 — Oxno npoepammet ¢ nonyueHHbIMU pe3yTbmamamu

Paccuntarhb
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CBUAETEJBCTBO
OCYNAPCTBEHHON PerHCTPAUMM nporpaMmel aas IBM

Ne 2017616497

«Ilporpamma pacuera ypHaJia HHBEIHPOBAHNS NPHBSIZ04MHOT0
Xoaa»

lpasooGuazaresn: Dedepanvroe zocyoapemeentioe brdicemnoe
obpazosamenvnoe yupecoenue 6vicuie2o obpazoeanun « Yumckui
2ocyoapemeennviit Hepmanoi mexnuveckuit yuusepcumemy (RU)
Astoper: Caos Anexcandp Cepzeesuy (RU), IHyooskun Arexcandp
Huxonaesuu (RU), @ xo6 Myxapam M, I (RU)

3anska Ne 2017613171
pi enns 10 anpeas 2017

pErHCTpaLLIH

M s 9BM 07 uronn 2017 2.

2k aial LT, Henuies

Pucynox 4 — Ceudemenvcmeo o 2ocyoapcmeentol pecucmpayuu npocpammel 0ns IBM

**k*k

1. Iynoskun A.H. MeTtoandeckue ykasaHUsl K pacdeTHO-rpadMuecKOMY 3aJlaHHIO JUIA CTY/AEHTOB OYHOTO U
3aouHOro 00yueHms HampapieHus moarotoBku 08.03.01 CrpoutensctBo / A.H. ITymoBkun. — Kymepray:
Kymeprayckuit pumman OI'Y, 2015. — 12 c.

2.  CBHIETEIBCTBO O TOCYAAPCTBEHHOU peructpanuu nporpaMmsl it O9BM Ne 2017616497 ot 07 urons 2017
r. «[Iporpamma pacuera >KypHajla HHBEITUPOBAaHUS MpHBsi30uyHOTO Xoxa» / CanoB A.C., IlymoBkun A.H.,
®arraxoB M.M.

Yoxan Jaau, Hapudyanun A.B., Xapuronos E.B.
IKOJIOrHYEeCKHE ACHEKTHI HCIOJIb30BAHNSA OKCUTCHATHBIX 100aBOK B Ka4eCTBe
KOMIIOHEHTOB JU3e/JIbHbIX TOILJIMB

Kaszancxuii nayuonanvuwlil ucciedosamenbCkuti mexHoa02U4eCcKull yHugepcumem
(Poccus, Kazamnv)

doi 10.18411/scc-05-2018-04
idsp 000001:scc-05-2018-04

AHHOTAIUSA

BBenenue B cocTaB M3eNbHBIX TOIUIUB MPUCAIOK OKCUTEHATOB (HU3KOMOJICKYJISIPHBIX
MpEICTaBUTENIe OJHOATOMHBIX CIUPTOB U CIOXHBIX J(QHUPOB) B KOJIHYECTBE HE
npeBbimamomemM 4 % TO03BOJSET CYIMIECTBEHHO CHHU3HUTH COJEPKAaHME TOKCHYHBIX
KOMITOHEHTOB B IPOAYKTax cropanusi. CMECH 3TUX OKCUTE€HATOB 00JIaIal0T CHHEPTeTUIECKIM
3 PeKTOM CHUKEHUS OCHOBHBIX TOKCHYHBIX KOMIIOHEHTOB B COCTaBE BBIXJIOITHBIX Ta30B.
OxkcureHaTsl ¥ UX CMECH MaJio BIUSIOT Ha KOHIEHTpaIuio y NOX B IPOAYKTaX CrOpaHuUs MPH
HU3KOM COJIEpKaHUU CBA3aHHOTO a30Ta B COCTABE JM3EIHLHOTO TOILTNBA

KiroueBble cJioBa: MPOIYKTHl CrOpaHMsl NU3ENBHBIX TOIUIMB; JAMUMETUIKapOaHaT;
W30MPONUIOBEI  CIIHPT, OKpPYXKAoIIas cpefa, CHHEPreTHYeCcKuid d(PQeKT, TpOoayKThI
CrOpaHus.
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Abstract

The introduction of oxygenates as an additive (low molecular weight representatives
of monohydric alcohols and ethers) in the composition of diesel fuels in an amount not
exceeding 4% allows to significantly reduce the content of toxic components in combustion
products. Mixtures of these oxygenates have a synergistic effect of reducing the major toxic
components in the composition of the exhaust gases. Oxygenates and their mixtures have little
effect on the concentration of XNOx in combustion products when there is a low content of
bound nitrogen in the composition of diesel fuel.

Keywords: combustion products of diesel fuels; dimethyl carbonate; isopropyl
alcohol, environment, synergistic effect, combustion products..

Beenenne
OnHOM U3 OCHOBHBIX MPUYMH 3arpsA3HEHUST  OKPY)KAIOLIEH cpesibl B KPYIHBIX FOPOJax
ABJIAETCS  YBEJIMYEHHE BPEIHBIX BHIOPOCOB aBTOMOOMIIbHBIM tpancnopTom| 1-4].

OHepreTUyYecKre U 3KOJIOTHYecKre MpoOIeMbl COBPEMEHHOM UBMIIM3ALMN TECHO CBSI3aHbI C
NPUMEHEHHEM J[BUTATEJICHl BHYTPEHHETO CrOPAaHMSA, SBISIOUIMXCS OJHUM M3 OCHOBHBIX
noTpeOuTeNneil MPUPOIHBIX SHEPreTUYECKHX PEecypcoB UM HCTOYHUKOM 3arpsi3HEHUs
OKpy>karoten cpeasi[S]. OcoOEHHO 3TO MPOSBIIETCS B YCIOBUAX TOPOJICKON CPEIBI.

Ecnmu Ha CTauMOHApPHBIX SHEPreTMYECKMX YCTAHOBKAaX IIyTeM pacCeMBaHUS U
BEHTHJISIIIUA MOKHO YMEHBIIUTH BHIOPOC BPEIHBIX BemlecTB B Ouochepy u atmocdepy, To B
aBTOMOOMJIBHBIX JIBUTATENSIX 3TO HEBO3MOXKHO.

B pesymbraTe mporecca cropaHusi TOIUIMBA OOPa3yIOTCS TOKCHYHBIC MPOIYKTHI
cropaHusi, Hau0oJiee OMacCHbIMU M3 KOTOPBIX SABISIOTCS: MOHOOKcH[ yriaepojaa CO, okucHIbI
cepbl SOx okcuabl azota NOX ¥ IpoAyKThl HETIOJIHOIO cropaHus (caxka), KOTopble 00Ja1atoT
MOBBIIIEHHOW KOHIIEPOT€HHOCTHIO[6].

[TosTomy Hamboisee menecoOOpa3HBIM CIIOCOOOM TOHM)KEHHUS BBIOPOCOB BPEIHBIX
BEIIECTB MNpH paboTe JABUraTeneil BHYTPEHHErO CropaHUs aBTOMOOMIEH sBIseTcs
YBEIMYCHHUE MOTHOTHI CTOPAaHUS UCTIOIb3yEMBIX TOILIMB U, COOTBECTBECTBEHHO YMEHBIIICHHE
B IIPOJIYKTax CropaHus HauboJiee ONacCHbIX TOKCUYHBIX KOMIIOHEHTOB..

Cremyer OTMETHTD, YTO OJTHUM M3 JIyUIIUX 110 TEXHUKO-DKOHOMHYECKHM IMTOKA3aTeIsIM
CpeaM TEeIMJIOBBIX JBUTATelell BHYTPEHHETO CrOpaHMs SBIISETCS AM3EIbHBIA JIBUTATEINb,
MIMPOKO TPUMEHSEMBIH B Pa3iIHYHBIX OOJacTsX. J(M3enmbHBIE JBHUTATEIH YCTaHABIMBAIOTCS
KaK Ha aBTOMOOMJISIX, TEIUIOBO3aX, TAK U HAa MaJIbIX TEIUIOBBIX SHEPreTUYECKUX YCTaHOBKAaX.
OpHako B BBIXJIONHBIX Ta3aX [JU3ENbHBIX JIBUTATENEeHd W3-32 HEMOJHOTH CrOpaHus
COJIepKAHUE 3arps3HSAIONIMX TOKCHYHBIX BEIIECTB 3HAUYMUTENIBHO BBIIIE, MO CPABHEHUIO C
JIBUTATEIISIMU BHYTPEHHETO CTOPaHUs C BOCINIAMEHEHUEM OT UCKPBI.

CymecTByeT 10CTaTOYHO MHOTO CIIOCOOOB CHHKEHHSI TOKCHYHOCTH BBIXJIOITHBIX Ta30B
(perynmupoBKa, yimydlleHHe KOHCTPYKIMU nBurarens). OZHAaKO ¢ MacCOBOH TOUYKH 3pEHUS
SBJISIETCA BBEJICHHE B COCTAaB JU3ENIbHBIX TOIUIMB IPHUCATOK, 00OECHEUMBAIOIIMX MOJIHOTY
CTOpaHMSL.

C oTOl 1eNbIo SABNAETCS NePCIEKTUBHBIM HCIIOIb30BaHHUsI OKCUT€HATOB B KAUeCTBE HE
CaMOCTOSITENIHBIX TOIUIMBHBIX KOMITOHEHTOB, a B KauecTBE IPHCAIOK K HETIHBIM
JU3ENbHBIM  TOIIMBaM. VICHoib30BaHME OKCHIE€HAaTOB B KAayeCTBE CaMOCTOSATENbHBIX
KOMITOHEHTOB HEpaIMOHAIbHO, TaK KaKk TpW OOJBIINX KOHIEHTPAIMSIX OKCHTEHATOB B
JIM3EJIbHOM TOIUIMBE YCHJIMBAIOTCSI MPOIECCHl JeTOHaluu. Panee HaMu OBIJIO YCTaHOBIIEHO,
YTO KOHIICHTPAIMSI OKCUTEHATOB B COCTaBE JM3EILHOTO TOIIMBA HE JOJDKHA MPEBBINIATH 4-
5% [7].

Pe3ysbTaThl 3KCIIEPMMEHTA M UX 00CYyKICHHUE

HauOonpmmii BkJIag B yBEIHMYEHHE TOKCHMYHOCTH TMPOJYKTOB CrOpPaHHUS BHOCUT
MOHOOKcH]I yraeposa. [ToaTomy Ha mepBoM dTare HaMu OBbIJIO OIIEHEHO BIIMSIHUE COJCPKAHUS
cnupToB 3¢uUpoB Ha yBenuueHue copepkanuss CO B mpoxykrax cropanus. C 3TOH 1EeTbIO B
paboTe UCIOIb30BaHbl HU3KOMOJIEKYIISPHBIE IPEICTABUTENN OJHOATOMHBIX CIIMPTOB (CIMPT)
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¥ TIPOCThIX 3(PpupoB (3dup), a Tak )Ke UX CMECH. IKCTICPUMEHTHI TPOBOJIUIIN Ha yCTaHOBKE [8].
PesynbTarsl npuBeneHs! Ha pUcyHKe 1.

\|~_.§_~‘
~e— T - _
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Puc.1- 3asucumocmso codepaaHue CO 6 sbIxXI0NHBIX 230X OM KOHYyenmpayuu OKcuceneanoes 6 OuzenbHoOM
monJuee.

IIpu 3TOM panMOHAJIBHBIM MOKHO CUMTATh 3HAUEHMsI IETAaHOBBIX UUCEN B Mpeaenax
45-50 mynkToB. 13 rpaduka (puc.l) ciemyer, 4To ¢ yBEIHUYESHUEM COJICP)KAHUS OKCUTCHATOB
koHueHTpauuss CO cHmxkaercs. IIpu sTom ans cmecu cnupra u 3¢upa HabIOgaeTCs
cuHepreTudeckuii 3pdexr cHmxkenus conepxkanus CO B BBIXJIONHBIX ra3ax. B cpeanem
cHmxenue CO cHmxaercs 3 pasa.

Bropum 10 TOKCHYHOCTH KOMIIOHEHTOM B COCTaBE BBIXJIOITHBIX T'a30B SIBISETCS CaXKa
(MPOAYKTHl ~ HEMOJIHOTO CropaHMs). OTO KaHIEpPOIeHHbIE BEIECTBa, O00JIaAaolue
MYTOTEHHBIM JICHCTBHEM.

[TosToMy Ha BTOpPOM 3Tare ObUIO MU3YYEHO BIMSHME OKCUI€HAaTOB HA yMEHBIIEHUE
coJiep’KaHue Caku. Pe3ynbTarhl SKCIIEpUMEHTOB ITPUBE/IECHBI HA PUCYHKE 2.

W3 pucynka 2 cienyer, 4TO C TIOBBIIICHMEM KOHIEHTpalMeld OKCUI€HATOB B
JIM3EIIEHOM TOTUTMBE KOHIIEHTPAIHSI CaKU B MIPOJAYKTaX CrOpaHUs CHIDKaeTcs. [Ipu sToM st
cMecH chHupTa U 3¢upa HaOMIONaeTCs CUHEPreTHYecKui A(PQPEeKT CHUKEHUS COAep KaHUs
caxu B 4-5 pa3za.

K=(1/L)*In(1-N/100))

V - pabounii oObem aBUTATENS, JT

N - 9uCciI0 00OPOTOB ABUTATENS, 00/MHUH

L -mmna noraomenust, M

N - nHTepBan auMHeNHHOU mkansl, 0-100

1 - xo3¢. [Tornomenus x*, 1/M

—— -o-

Puc.2—3asucumocmo cooepaicanusi npoOYyKmMoe HeNOIHO20 CCOPAHUS(CAMNHCU) 8 BLIXTIONHBIX 2A3aX OM
KOHYEHMPAyuy OKCUSEH2AMO8 6 OU3ETbHOM MONIUGE.
TperbM 1O ONACHOCTH Il OKPYKAKOIIEW Cpelbl U KUBBIX OPraHU3MOB SIBIITFOTCS

OKCHJIBI a30Ta, KOTOpble 00JaJaloT MOBBIIIEHHON arpecCUBHOCTBIO. A TIpU TemIieparype
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TOYKH POCHI MPOAYKTOB CTOPAaHUSI CKJIOHHBI K NPEOOPa30BaHMIO B a30THUCTYIO M a30THYIO
kuciotel. [Ipexnie Bcero, 3TO Kacaercsi HE aTMOC(EPHOTO a3oTa, a a30Ta CBS3aHHOIO,
COZIEPIKAILETOCs B TU3EIILHOM TOILIHBE.

HOBTOMy Ha TpCTbLEM OTallC HaMHU OBLI MMPOBCACH aHaJIU3 BJIMAHUA OKCHUI'CHATOB Ha
KOHLeHTpauuio cymMMbl NOX B cocTaBe BBIXJIONHBIX ra3oB. Pe3ynbpTaTsl NpuBeiEHBI Ha
pUCyHKe 3.

—e— aTicvecs  —@—

Puc.3-3asucumocmo codepmcaﬂwl CYMMbl ZNOX 6 BbIXJIONHbIX cA3dx Om KOHYeHmpayuu oKcucenaanos 6
cocmase Ou3envbHo20 MONIUsd.

Pe3ynbrarthl mpoBeNEeHHBIX HCCIEAOBAHUN MOKAa3bIBAIOT, YTO BCIIEJICTBUE HHU3KOTO
CONepKaHUsI CBSA3aHHOTO a3oTa (B COCTaBe JAM3EIBHOIO TOIUIMBA) C YBEIMYCHHEM
KOHIIEHTpaluu okcureHatoB cymma y NOX B cocTaBe MPOJYKTOB CTOPAaHUsI MEHSETCS MaJio (B
npezenax omuoOku). XOTs HE3HAYUTEIbHOE YMEHBIICHHE HAOIIOAACTCs MPH HCIIOIb30BAaHUN
cMmecH ciupTa u adupa (Hebonbioi cuHepreruueckuit 3¢ dekr). B nanHOM ciyyae oCHOBHOE
KOJIMYECTBO OKCHUJIOB a30Ta IMPEICTABICHO MPOAYKTAMH OKUCIIEHUS aTMOC(EPHOTO a30Ta.

3akio4yenue

Takum o0Opa3zom, MO pe3yabTaTaM MPOBEACHHBIX HCCIEIOBAHUNA MOXKHO CIeNaTh
CJIEAYIOIINE BBIBOJBL:

1. Hcnonp3oBaHne OJHOATOMHBIX HHU3KOMOJIEKYJISIPHBIX CIIMPTOB M TPOCTHIX
3(pHUPOB B KOJTUYECTBE, HE MPeBbIIIatoieM 4% MPUBOIUT K CHUKEHUIO OCHOBHBIX TOKCUYHBIX
koMroHeHTOB CO u caxu B 3-5 pas.

2. CMecH OJIHOATOMHBIX HH3KOMOJIEKYJSIPHBIX CIHUPTOB U TPOCTHIX 3(PHUPOB
00aaroT cuHEpreTHYecKuM 3((HEKTOM CHMKEHUS OCHOBHBIX TOKCHYHBIX KOMIIOHEHTOB B
COCTaBe BHIXJIOMHBIX ra30B. TakuM 00pazoM, UX AEWCTBUE HE SBISIETCS Y3KOHAIMIPABICHHBIM.

3. OxcureHatsl ¥ UX CMECH MaJjlo BIUSIOT Ha KOHLEHTpauuo » NOX B MpoayKTax
CTOpaHUs MPH HU3KOM COZIEP)KaHUM CBS3aHHOTO a30Ta B COCTaBE JIU3EIHHOTO TOTUTUBA

**k*k
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Abstract

The way of performance of intraperitoneal plastic surgery of umbilical hernias,
technical features, assessment of results of performance of the offered way, comparison with
earlier offered classical methods of performance of a hernioplasty is described in article. The
operation without mobilization and removal of hernial bag allows to exclude unnecessary
damage of tissues, and consequently reduces the number of postoperative complications.
Intraperitoneal prosthetic plastic was carried out from the inside of the hernia bag. At the
choice access length him was determined not by the size of a hernial bag, and by the sizes of
hernial gate. Operation through a cavity of a hernial bag created comfortable conditions for
performance of intraperitoneal plastic from the incision corresponding to the sizes of hernial
gate. We didn't allow contact of an endoprosthesis with hypodermic cellulose while
performing plasticity. After fixing of an endoprosthesis over it sewed leaves of the kept
hernial bag. At the same time, the peritoneal surface of the hernial bag was deepithelised and
created a dense presentation of the deepithelisated peritoneum to the surface of the implant.
This was important for the prevention of wound complications.

Keywords: umbilical hernia, intraperitoneal plastic, injury of operation.

Relevance. Interventions at umbilical hernias are followed by a high intraoperative
damage. The aponeurotic and retro-muscular types of plasty are carried out, which are
accompanied by wide incisions, significant dissection of tissues, additional dissection of the
aponeurosis.The intraperitoneal approach to plastic surgery creates conditions for
interventions with a reduction in operating injuries.

Purpose of the study. To study efficiency of ways to reduce injury at the
intraperitoneal fitting a prosthesis plasticity of umbilical hernias.

Material and methods. From 2012 for 2017 96 patients with umbilical hernias are
operated. The extent of defect was from 10 cm2 to 855 cm2. There were 15 recurrent hernias.
Men have made 32 patients, women — 39. The age of patients fluctuated from 19 to 77 years.

According to the developed technique, operation was performed without removal of a
hernial bag. It reduced injury of intervention. Mobilization of a hernial bag is followed by
surgical actions in the cicatricial changed tissues, wide detachment of subcutaneous tissue,
damage of lymphatic collectors, bleeding of fabrics. When the wound is closed, "dead spaces™
are formed, it is long the liquid congestion in a wound remains lympho-retention, there is a
risk of development of complications [1]. Preparation for plasticity is followed by release of
an aponeurosis from hypodermic cellulose on 5-6 cm in each party and broad section of an
aponeurosis. The size of a skin section usually exceeds the sizes hernial [5].

Operation without mobilization and excision of a hernial bag allowed to exclude this
traumatic stage from the intervention course. Opened only the top pole of a hernial bag which
served as an entrance to an abdominal cavity. The intraperitoneal making prosthetic appliance
plasty was carried out from within a hernial bag by I1-shaped seams.

The use of intraperitoneal plasticity made it possible to perform operations from
sections of smaller length. When choosing an access, its length was determined not by the
size of the hernial bag which can be much more hernial gate, but by the sizes of hernial gate
and according to them. Operation through a cavity of a hernial bag created quite comfortable
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conditions for performance of intraperitoneal plasticity from the section corresponding to the
sizes of hernial gate [3]. Such reference points significantly reduced section length, doing it to
more economical.

In particular, we used variable access. It was used at patients with the larger hernial
defects and insignificant excesses of soft tissues which aren't demanding excising. Two small
incisions were made, of which the entire volume of intervention was performed. Through one
of the incisions, an implant was inserted and fixed from the side of the abdominal cavity with
I1-shaped seams. Then the implant in an abdominal cavity was moved and fixed through an
aperture of other section [4, with. 248]. The displacement of soft tissues allowed the tunneling
of the implant and its step-by-step fixation under visual control.

Removal of excess soft tissues in patients with large hernias was carried out according
to predetermined reference lines. Bimanual reduction of opposite sides of the hernial sac was
applied before they came into contact. The formed fold corresponded to the area and volume
of the tissues to be removed. Points of contact were marked from the side of the skin of the
hernial sac and they served as a guide for the incisions.

In addition to this technique, the midline of the abdomen applied earlier was used. The
hernial bag was moved without significant tension to the lateral side and a line was made at
the base of the hernial sac on the skin, coinciding with the middle line of the abdominal wall.
Then, the hernial bag was displaced in the opposite direction and also marked the midline on
the skin of the withdrawn hernial sac [2, p.26]. Between these lines there was a required
deleted part of soft tissues. When excising their excess, the edges of the wound corresponded
to the midline and were in a state of adequate comparison.

The skin, subcutaneous tissue and excess hernial sacs were dissected along the
planned lines with a single block. Provided that the opposite sides of the wound were in a
state of adequate juxtaposition and tension. This made it possible to compare and stitch each
wound layer separately. The lines and direction of the incision often depend on the shape of
the hernia gates, which forces the use of figured or transverse incisions. At hernial gate,
whose width exceeds their length, cross or oblique incisions are recommended. As wound
healing, these incisions do not acquire an aesthetic appearance. In cosmetic terms, the median
incisions look more preferable.

During the work from the inside of the hernial bag, there is no such dependence, since
there is no need to separate the hernial sac, and its cavity provided quite adequate conditions
for plasty in any form of hernial gates. Application of median access became the working
standard and method of the choice. Cross accesses weren't applied.

The edging incision with the dissection of the tissues with a single block made it
possible to approach the membranes of the hernial sac and perform its dissection in a place
free from the soldered intestinal loops. From the inside of the hernial sac it was easier to
approach the areas where the soldering of the organs and the scar process is most pronounced
and is associated with the separation of the intestine from the thinned skin and the coarse
postoperative scar. The allocated intestinal loops were released from coarse adhesions, loop
deformations and strictureformied of banners. Wide preventive elimination of the intestinal
adhesive process was not used.

When performing the plastic, the endoprosthesis was not allowed to contact the
subcutaneous tissue. After fixing the endoprosthesis, the sheets of the retained hernial sac
were sewed over it. At the same time, the peritoneal surface of the hernial sac deepithelized
and created a dense presentation of the deepithelialized peritoneum to the surface of the
implant [6]. This was important for the prevention of wound complications.

Results. The postoperative period was characterized by mild pain. Given the weak
pain syndrome, physical activity was restored on the day of the operation. No narcotic
painkillers were used. The weakly expressed pain syndrome was associated with the use of
surgical incisions of a shorter length, performing surgery without removal of the hernial bag
and without broad dissection of tissues, creating a mechanism of elastic discharge along the
line of implant fixation.

Postoperative complications have arisen at 6 (6,25%) patients: suppuration of a wound
(1), infiltration (1), seroma (1), regional necrosis of a skin wound (1), long paresis of
intestines (2). There were no intraabdominal complications.

The applied desquamation and peritoneodesis of hernial bag allowed to exclude
accumulation of fluid in the wound and avoid contact of the implant with subcutaneous tissue.
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The effect was assessed by clinical signs and drainage functions.Drainage was used in 42
patients. Due to the meager amount of discharge in 38 patients, the drains were removed the
day after the operation. In 4 people, the drainage tube was removed on days 3 and 5 after the
intervention. At ultrasound examination on the 3rd and 5th day after the operation, fluid
accumulation in the wound was not detected. Long-term results were traced in 33 patients.
There were no recurrences. Patients are physically active, working capacity is preserved.

Conclusions. 1. Intraperitoneal plastic has proved its effectiveness, allowed to carry
out operations without removal of hernial bag, exclusion of injuring mobilization, wide
dissection of subcutaneous tissue and reduction in the size of surgical approaches.

**k*

1. Belokonev V.I., Babaev A.P., Kovaleva Z.V., Afanasenko V.P., Nikolaev A.V. Ways of reducing
complications in hernioplasty in a combined way. // XI conference Actual questions of herniology /
Moscow 2014 p. 13-15.

2. Bogdanov V.E., Tsvetkov B.Y., Krivoshchekov E.P. Results of treatment of patients with hernias after
laparoscopic operations. // X1 conference Actual questions of herniology / Moscow 2014 p. 26-27.

3. Grigoryev S.G., Krivoshchekov E.P., Grigoryeva T.S. The problem of preserving the navel in the surgery
of postoperative ventral hernias // X1 conference. Actual questions of herniology / Moscow 2014 p. 41-42.

4.  Grigoriev S.G., Krivoshchekov E.P., Grigoryeva T.S. Placing and fixing the endoprosthesis in the plastic of
postoperative hernias. // Journal of Surgery of Kazakhstan. I1l Congress of Surgeons of Kazakhstan with
international participation "Innovations in Surgery" / Almaty 2012 p.248.

5.  Kozlov M.N., Ivanov S.A., Krivoshchekov E.P. To the question of the prevention of early postoperative
complications in ventral hernias // "Actual questions of herniology" Mat. X conferences on herniology. /
Moscow 2013. p.72-73.

6. Molchanov M.A. Intraperitoneal plastic of postoperative and umbilical hernias. Postgraduate Herald of the
Volga Region. 2015. Ne 1-2. Pp. 157-162.

Moskalec O.V., Pankratenko T.E., Abaseeva T.Yu.
Soluble adhesion molecules in children with typical hemolytic uremic syndrome

Moscow Regional Research Clinical Institute named after M.F.Vladimirskij

(Russia, Moscow)
doi 10.18411/scc-05-2018-06
idsp 000001:scc-05-2018-06

Introduction.

Typical hemolytic uremic syndrome (tHUS) is an acute disease characterized by
prodromal diarrhea followed by the triad of acute kidney injury, microangiopathic hemolytic
anemia and thrombocytopenia. Currently it is the most common cause of acute renal failure
in children [1]. It leads to significant morbidity and mortality during the acute phase.
Additionally, long-term renal and extra-renal complications may occur in a substantial
number of children years after the acute episode of HUS [4]. The most common cause of
tHUS is shiga toxin-producing Escherichia coli [1,4]. Endothelial dysfunction induced by
effects of Shiga toxin plays the key role in the pathogenesis of tHUS [3,5]. Hense, cell
adhesion molecules as biomarkers of endothelial activation/disfunction may be predictors of
complications and poor outcomes [2].

Patients and methods. The basic group included 17 children ( 9 boys, 8 girls) aged
6-128 months (median 33 months) on 2nd-4th day after onset of tHUS. 10children (5 boys, 5
girls) of 20-78 months (median 42 months) who recovered from tHUS 6 months up to 5 years
before study were included in the control group. The diagnosis of tHUS was confirmed by
the development of acute renal injury, low platelet counts and hemolytic anemia after
prodromal hemocolitis. 3 patients with acute tHUS had oliguria, 14 were anuric. All patients
from the control group were apparently healthy, without any symptoms of intercurrent
infections. Serum concentrations of soluble intracellular adhesion molecule-1 (sSICAM-1) and
vascular cell adhesion molecule (sVCAM-1) were measured by enzyme-linked
immunosorbent assay. Leucocyte and thrombocyte counts, hemoglobin, creatinine, urea, LDG
levels and estimated glomerular filtration rate were determined as well.
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Results.  The levels of sICAM-1 were significantly lower and the levels of
sVCAM-1 were significantly higher in basic group than in control group (285 (227-297) vs
335(308-408) ng/ml, p=0,003 and 705 (505-1230) vs 355 (325-450) ng/ml, p=0,003,
respectively). Serum concentrations of sSVCAM-1 varied widely from 360 to 5200 ng/ml in
basic group. But we didn’t find significant differences in initial hemoglobin, LDG, levels,
leucocyte and platelet counts as well as in the duration of anuria and dialysis, in serum urea
and creatinine levels at the day of discharge when 8 patients with normal sVCAM-1 levels
(median 482, 372-565 ng/ml) were compaired with 9 patients with high sVCAM-1 levels
(median 1230, 1085-1825 ng/ml). We also didn’t find any significant correlations of above-
mentioned data with serum concentrations of SICAM-1 and sVCAM-1, but we revealed a
significant positive correlation of sICAM-1 concentration with the terms of platelet
normalization (r=0,63, p<0,05).

Conclusion. Children with acute tHUS had lower levels of SICAM-1 and higher levels
of sSVCAM-1 than children with a history of tHUS. However the prognostic value of these
markers still remains unclear. Further studies are required to determine the clinical benefit of
these biomarkers in tHUS.
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AKTYaJIbHOCTD: SI3BeHHAas 0OJIe3Hb JBEHAIIATUIEPCTHON KUIIKU 3aHUMAET OJIHO M3
BEJYUINX MECT B CTPYKTYype 3a00JIeBaHUI OpraHoB nuieBapeHus. OTMeyaeTCst poCT 4aCTOThI
3TON MATOJIOTUH, CKIOHHOCTh K PEIUAUBUPYIOIIEMY TE€UEHHIO, pa3BUTHE ONACHBIX JJIs KU3HU
ocnoxHeHuit [5, 10]. BaxxusiMu npenCraBiisitoTCs (pakThl, CBUAETENBCTBYONME, uTo y 40-60
% B3pOCIBIX OOJIBHBIX NCTOKHU 3a00JIEBaHUST HAXOATCS B IeTCKOM Bo3pacre [1, 2, 8].

WuTepeC HayyHOro MHpa K JaHHOMY 3a0ojeBaHHIO0 OOYCIOBWJI TMpPOBEACHUE
JMOCTaTOYHOTO YHCIa HWCCIEeNOBAaHUN B 00JIAaCTH €ro 3THUOJIOTHM, IMaTOreHe3a, KIWHUKH,
JTUArHOCTHKH, IIUPOKO MPEACTAaBICHHBIX B OTEUECTBEHHBIX U 3apYOCKHBIX MyONuKanusx. B
pa3Hble TOJbl MHOTHE MCCIIe0BaTeNu 00paliauCh K U3yUYEHUIO POJIM KajbIUs B MATOTeHE3e
A3BEHHOW O0OJI€3HU, OTMEdYas €ro pojib B MEXaHU3Max KHUCIOTO- M TMENCHHOOOPa30BaHMUS,
kietouHoil mponudeparuu  [3, 11]. OrmeuanoCh y4aCTHe B ITHOMATOTEHETHUYECKHX
MexaHu3Max (opMUpOBaHMS SI3BEHHOH OOJIe3HW y JeTeld  KaJbIMi-peryaupyromux
TOPMOHOB, TECHO CBSI3aHHBIX C MpolleCCaMu MUHepaIu3alui KOCTHOM cuCtembl. HexkoTopsie
UCCJIeIOBATEH BBISBISUINA Y OOJNBbHBIX H3MEHEHHE COJEPKaHUS KaJbIUs B Pa3IMUHbIX Cpeaax
opranu3Ma (KpoBb, CIIOHA, KemynouHblii Cok) [1, 14]. OOpamaerCs Takke BHUMaHUE Ha
BO3MOKHOE HApYIIEHHE MOCTYIUIEHWS B OpPraHU3M KaJbliUs, TaK KaK JeCTPYKTHUBHO-
BOCMAJIMTENbHBIN MPOLECC paCrojaraeTCsi B 30HE €ro IMPEeUMYIIECTBEHHOIO BCACHIBAaHUS -
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JBEHAAIATUTIEPCTHON KHIKe. BCe 3T 0COOCHHOCTH HE MOTYT HE CKa3aThCs Ha COCTOSIHUU
OCHOBHOTO JIeTIO Kayblius U poCdopa B opraHu3Me - KOCTHOU TKaHHU, TeM Oosiee B JETCKOM U
MOJIPOCTKOBOM BO3paCTe, KOrja OTMEYaeTCsd MHTEHCHBHBIA POCT CKeJeTa U MOTpeOHOCTH B
JIAaHHBIX OMORJIEMEHTaxX HanboJiee 3HaYuMBblI [6, 7, 15].

Henap wucCCiienoBaHus: H3ydyeHUE OCTEOMETPUUYECKUX OCOOCHHOCTEH sI3BEHHOU
00JIe3HU JIBEHAALATUICPCTHON KHILIKH y JETEH B 3aBUCUMOCTH OT KIMHHUYECKOTO TEUECHHS
3a00JIeBaHU.

O0BbeM 1 MeTOoAbI HCCJIeJOBAHNS:

O6cnenoBano 211 nereit B Bo3pacte ot 10 mo 17 mer. M3 mux 108 manueHTOB,
OOJIbHBIC S3BEHHON OOJIC3HBIO JIBEHAANATUIIEPCTHON KHINKH, COCTABUIM OCHOBHYIO TPYIITY
HabmoeHus, 103 mpakTHUeCKU 310pOBbIX peOEHKa - KOHTPOJIbHYIO TPYIIY.

B coorBercTBMM ¢ 3ajavaMu  HCCIEAOBaHUA, JETU C SI3BEHHOH O00JIe3HBIO
JMBEHAAIATUIICPCTHON KHUIIKA B 3aBUCUMOCTH OT JUIMTEIBHOCTH 3a0oyeBaHus ObLIU
pacipeneneHsl B Tpu rpynmbl: A - 28 nereit (18 ManpurkoB u 10 1eBOYEK) ¢ IITUTEIHHOCTHIO
3aboneBanus no 1 roma, B - 33 pebenka (21 mampbuuk W 12 A€BOYEK) C JUITMTEIBHOCTHIO
3a0oneBanud ot 1 10 3 ner, C - 47 yenosek (27 ManbuukoB U 20 1€BOYEK) C JIUTEIBHOCTHIO
3a0o0JsieBaHus OT 3 710 5 JeT.

W3ydyenue BIMAHUA TSDKECTH TEUCHUS S3BEHHOW OOJIE3HM JIBEHAIATUIIEPCTHON
KUIIKA Ha CTENEHb KOCTHOM MHHEpalu3alud MO KPUTEPUIO YaCTOTHI 00OCTpEeHMi 0O0JIe3HU
npoBoauwsioch B rpymme C, rae Obuin BblieAeHbl TpU noarpynnsl: noarpymnmna Cl (174en.) —
JIeTH, HE MMEIOIINEe B TEUEHHE BCETrO Cpoka 3aboseBaHusi oboctpenwmii; noarpynmna C2 (14
4el.) — JeTH, MmepeHecire He 6onee ogHoro odoctpeHus B roj; moarpynmna C3 (16 ugen.) —
JETH C PELUIMBUPYIOIIUM TeueHHneM 3a0oeBanus (0osee 0JHOro 000CTPEHHs B TOJI).

OO6cnenoBanre KOCTHOW CHCTEMBI ITPOBOIMIIN HA KOMITBIOTEPHOM OCTEOJICHCUTOMETPE
DTX-100 MeTo10M KOJIMYECTBEHHON PEHTTEHOBCKOM a0COpOIMOMETPUN B MEepH(PEPUICCKUX
OTJIeNax Jy4eBOol U JOKTeBoi kocTu. [lokazaTenu, onpeaensonye MUHEepaaTu3alio KOCTHOM
TKaHH, TMPEICTaBISUIUCh B BUAE aAOCONIOTHBIX M OTHOCHUTEIBbHBIX BEIUYUH. AOCONIOTHBIE
MOKa3aTeJIn: MHUHEPATIbHOE COJIepKaHUE KOCTH B HCCIEAYyeMOM JHCTaJIbHOM Yy4YacTKe
npeamieubs (MCK, rpammel) 1 MuHepanbHas mI0THOCTH Koctu (MIIK, r/cM2) B muctambHOM
U yIbTPAgUCTAIbHOM YyyacTkKe. OTHOCHUTEIbHBIE TOKA3aTeNM, BBIPAKA€Mble B IMPOLEHTAX,
MO3BOJISIM  CPaBHUTH IOJYYEHHBIE B XOAE€ UCCIENOBAHMS PE3YIbTaTbl CO CpeaHe-
TEOPETHUYECKUMU HOPMaMH OIpEAeIEHHOro Bo3pacTta (Z-mkana). Kpome Toro, oHu naBainu
BO3MOXKHOCTh OMPENETUTh PA3HUIY MEXAY MHUHEPAIbHBIM COJIEp)KaHUEM, MUHEpAIbHOU
IJIOTHOCTHIO KOCTU MAlMEHTa M 3HAYEHHUSIMM BO3PACTHOI'O MUKA KOCTHOM MAacChl 3J0POBBIX
MY>KYUH U KeHIIuH 25-35 net (T- mkana).

OreHKa CTETeHN MHHEpPATU3allMil KOCTH JIeTel pa3HbIX BO3PACTOB MPOBOJIMIACH T10
pe3ynbratam mnokaszatened MCK nuctanbHOM 30HBI mpeamedbss Z-IKaibl (TMPOLIEHTHOE
OTHOILLIEHHE MMHEPAJBHOTO COJAEpX aHUs KOCTHM K CPEIHMM 3HAYEHUsM BO3pacTa
obcnenyemoro pebenka). Ilokasarenu Bbime 90% ObuUM oOmpeneneHbl Kak HOpMaibHas
MuHepanu3anus kKoctd, oT 80% mo 90% - ocrteomenmst 1 cremenu, or 70% mo 80% -
ocreoncHus Il crenenun, 70% u Hmke - ocreonenud 111 crenenu.

Pe3yabTaThl HCCIeI0BaHUI 1 00CYXK/IeHHE:

N3yueHne MUHEpAIbHOTO COJIEpKaHUSI U MUHEPAIbHOM IJIOTHOCTH KOCTHOW TKaHU y
JIeTel ¢ S3BEHHOU OOJIE3HBIO JBEHAAIATUIIEPCTHON KHIIKH BBITBUIIO HU3KHE aOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TTOKA3aTeNIn MUHEPATBLHOTO COIEPKAHUSI 1 MUHEPATHLHON TUIOTHOCTH KOCTH Y
MAIMEHTOB C S3BEHHOH 00JIE3HBIO TIO CPABHEHHIO CO 37J0pOBBIMU cBepcTHUKamHu (p<0,01).

N3yueHne MHUHEPANBbHOTO COACPKAHUS M MHUHEPAIbHOW IUIOTHOCTH KOCTH B
3aBUCUMOCTH OT BO3pacTa OMNPEJCITHIIO CHIDKCHHE TOKaszaTelield y MAalMeHTOB C SI3BEHHOU
0OJIE3HBIO JABEHAIATUTIEPCTHOW KHIIKHM BO BCE HCCIIECyEeMbI€ BO3PACTHBIE TEPUOIBI IO
CPaBHEHHIO C KOHTPOJBHOU Tpymmoi. JlocToBepHO HIKe ObUIM pe3ynbTatThl aeteit 12-16 et
(p<0,05), uyTO OOBSCHSETCS BBICOKOW CKOPOCTBIO pPOCTa CKeJIeTa B JTOM BO3pacTe.
MakcuMallbHOE CHUKEHUE MUHEPATBHOTO COAEPKAHUSA U MUHEPAITHbHON KOCTHOM MJIIOTHOCTH
BBISIBJIEHO Y JleBouek 12-15 ser u y ManbuukoB 13-16 net. 310 006CTOATENHCTBO, BO3MOXKHO,
CBSI3aHO C Pa3IMYHBIMU BO3PACTHBIMU TEMIIaMHU yCKOpeHUus pocrta (y aeBouek 11-14 jer, y
MaJibuukoB 13-16 jer).

[Ipyn m3ydeHNMM OCOOCHHOCTEW MHMHEpaIU3alMi KOCTHOW TKAaHM B 3aBUCHMOCTH OT
mosia OBUIO YCTAHOBJIEHO, YTO OOIMas YacToTa OCTEONECHHH Yy MAIbYMKOB U JEBOYCK
BCTpeUanach MPUMEPHO Ha OJHOM ypoBHeE: 46,97 % y ManbuukoB, 47,62 % y neBOYEK.
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OpHako, CTENeHb TKECTH OCTEONECHMH y HUX ObUTa paznuuHoi (Tabmumna 1). BrerBiena
0oJsee OTUETIMBAs NPEAPACIIOIOKEHHOCTh MAJIbYUMKOB K Pa3BUTHIO BBIPAKEHHBIX OCTEOIIEHUN
IT u III crenenn. Ilo nuTepaTypHBIM JTAHHBIM TOJIYYCHHBIC PE3YNIbTAThl OOBIICHSIOTCS Ooee
CJa0bIM TOJIOKHUTENbHBIM BIMSHAEM aHAPOTEHOB Ha MPOILECCHl MUHEPATH3AUU KOCTH, YeM
sctporeHos [1, 8, 9].

Tabnuya 1

Cmpykmypa vlpasxceHHOCmuU 0CmeoneHutl y oemeti, OONbHbIX
536€HHOU 001€3HbI0 08eHAOYAMUNEPCIMHOU KUK 8 3a8UCUMOCTNU 0N NOJA

JleTr 0CHOBHOM TpyMIIBI C OcreoneHus
OCTeoneHuen | crenenu Il crenenu Il crenenun Hroro
(n=51 en.) a6e. % a6C. % a6e. % a6c. | %
MaJIbYUKH 17 54,84 9 29,03 5 16,13 31 100
JIEBOYKU 16 80 2 10 2 10 20 100

W3yuenne MUHEPATBHOTO COJIEPXKAHMS W MHHEPAIbHOW IUIOTHOCTH KOCTH B
3aBUCUMOCTH OT JUIMTEIBbHOCTH 3a00JI€BaHUs $3BEHHOW OOJE€3HM JBEHaIaTUIIEPCTHON
KAIIKA BBISABUJIO CHIDKEHHE Kak aOCONIOTHBIX, TaK M OTHOCHUTENIbHBIX IIOKa3aTesnen
MHUHEpAJILHOTO COJEp)KaHUS M MHHEPATbHOW IUIOTHOCTH KOCTH B Tpymmax c Oosee
JUINTENIHBIM CpOKOM Oosie3Hu. Hanboee HU3KHMe MoKa3aTeu COOTBETCTBOBAIN MAIIMEHTaM C
JUINTENILHOCTRIO 3a0oneBanust 3-5 ner. OpHako, y JAeTedl naxke ¢ HEOOJIBIIMM CPOKOM
A3BEHHOM Oose3Hu (1o 1 rosxa) mokasaTeiay MHUHEpPAIBHOTO COJEpPKAHUS M MHUHEpalbHOU
IUIOTHOCTH KOCTH OBUIM HMKE, YeM Yy 3JI0pPOBBIX CBEPCTHHUKOB. Pacmpenenenue ciiyyaeB
OCTEONEHNH M HOPMAIIbHOW MHUHEpAIM3alUU KOCTH Yy TAIMEHTOB C S3BEHHOW OOJIE3HBIO
JIBEHAATUIIEPCTHON KUIIKU B 3aBUCUMOCTH OT JJIMTEIBHOCTH 3a00JI€BaHMs MPECTABICHO
Ha pUCYHKe 1.

17 6 12,12 5,35

40,43
9.1 l‘ D 17,02 "
82,14 :33,33Q 4245

36,17
I'pymmaa A I'pytma B I'pymma C
[ ] - nopmanenas munepannsanua B - ccreonenna Il crenenn
[ ] -ocreonenualcrenenn B - ccreonerna I crenenn

Puc 1. Pacnpedenenue cryuaes HOpMAnbHOU MUHEPATU3AYUYU KOCIMU U OCMEeONeHUU
6 SPYNNAX C PA3IUYHOU OIUMETbHOCBIO 3A001€8AHUS 36EHHOU D0Ie3HbIO 08EHAOYAMUNEPCMHOU KUWKU )
demeii, %

[lonydyeHHbIE B TpoLECCE HCCIEIOBAaHUS JAHHbBIE TIOATBEPAMUIM HMEIOLIUECS
auTepaTypHble cBeneHus [4, 12, 13] o Tom, YTO NOCTYIUIEHHE KalbLUs U3 KEIyIOYHO-
KHUILIEYHOIO TpakTa SBJISETCS TJIaBHOW JEeTePMHHAHTON OanaHca 3TOro OHO3JEMEHTa B
OpraHu3Me.

B mnpouecce HaGmoneHHst ObUIM ONpeAeTeHbl JOMOJIHUTENbHBIE (PAKTOPHI pUCKa
pa3sBUTHSL OCTEONEHUH Y JAaHHOI'O KOHTHMHIEHTAa OOJIBHBIX: HAapyIIEHHE IPOILECCOB
BCKapMJIMBAHMs Ha MEPBOM TOAY JKU3HHM M HEPALMOHAIbHOE MUTAHKUE B MOCIEIYIOIINE TOJIbI.
C onmHOM  CTOpOHBL, OHU MpeapacroyiaraloT K  (OPMUPOBAHUIO  XPOHHUYECKOMN
racTpoOAyOJEHANbLHON MATOJIOTUM, ¢ JAPYrod - K HM3KOMY HAKOIUICHUIO KalbUMs B J€No (B
KocTAx). B nanbHeiimeM pa3BuTHE $3BEHHOW OOJE3HM JBEHAALATUIIEPCTHOW KHIIKU
CHOCOOCTBYET YXYAIICHUIO MHUHEpaIU3alul KOCTEH U IPOrpecCUpOBAHHUIO OCTEONECHMHU.
OnHako, CX0XKECTh Pe3yJIbTATOB HCCIIEJOBAHUS MAIMEHTOB C JUIMTEIBHOCTBIO 3a00JI€BaHUs
ot 1 g0 3 net (rpynna B) u 3-5 ner (rpynna C) no3Bojuia HaM NPEANOI0KUTh, YTO CTETEHb
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CHW)KCHHSI MUHEPAJIU3AIUY 3aBUCHT HE TOJILKO OT JUTUTEILHOCTU 3a00JIeBaHUS, HO U TSIKECTH
teuenust AbJIK.

N3ydyeHune 3aBUCMMOCTH MUHEPAJIBHOTO COJCPKAHUS U MHUHEpPaIbHOW IJIOTHOCTU
KOCTEH OT TSXKECTH TEUEHHS SI3BEHHOM OOJIE3HU JBEHAIUATUIEPCTHOW KHUIIKU BBIIBUIIO, YTO
Kak aOCOJIIOTHBIE, TAaK W OTHOCUTENbHBIC 3HAUCHHUS MUHEPATBHOTO COJICPXKAHHUS U
MUHEPATBHOW IUIOTHOCTH KOCTH HAIPSMYIO 3aBUCAT OT TsDKeCTH Ooyie3HH. B moarpymmax c
0oJsee YacThIMU OOOCTPEHUSIMU SI3BEHHON 0OJIE3HU MMOKa3aTen ObUIM HIKE, YeM Yy 3J0POBbIX
JIeTeH W TAIMEHTOB C OJIArONpPHUSATHBIM TEYCHHEM 3a0oJieBaHMs 06e3 000CTpeHH (ITOATpyIna
Cl). Haumbonee HHU3KHE pE3yJabTaThl IMOJYYCHBI MPU OOCIEAOBaHWU OOJNBHBIX JAETEeH C
peuuauBUpyomuM TedeHueM (moarpymnmna C3). Mx noka3zarenu JOCTOBEPHO OTIMYAIUCH OT
MHUHEPAIBHOTO COJIEPKaHUsI 1 MUHEPAIbHOU INIOTHOCTH KOCTH 370pOBbIX aetelt (p<0,01) u, B
OOJILIITMHCTBE Cy4yaeB - OT pe3yapTaToB noarpymmsl Cl (p<0,05).

OmneHka pacrpeneneHusi CIy4aeB € Pa3IMYHON CTENEHbI0 MHHEPATU3alMd KOCTH B
JaHHBIX MOATpyNIax IoKa3ana, 4YTO MpH OJIarONpUSTHOM TEUEHUU SI3BEHHON O00Je3HU
JBEHAAIIATUIIEPCTHON KHILKH, 6e3 000cTpeHuid, octeonenuu Obutu y 6 nereit (35,29 %); B
MOATPYIIe TAIMEeHTOB, IMEPEeHECIINX 3a Mepuoj HaOmoaeHus 1 obOocTpeHue, neTer ¢
ocreoneHusIMU Obu10 9 (64,29 %); B moarpynne OOJIBHBIX € PELUIUBUPYIOLIUM TEUEHUEM
3a0o0JieBaHusl OCTeONEeHUH ObUTH BhIsIBIEHBI Y 13 uenoBek (81,25 %). Octeonenus III crenenn
ompeensyaach TOJBKO y TMAlUEHTOB C PEUUIUBUPYIONIMM TEYCHHEM SI3BEHHOW OO0Je3HU
(Tabnuma 2).

Tabnuya 2
Pacnpeoenenue cnyuaes nopmanvhoti munepanuzayuy Kocmu u 0CmeoneHuy 8 NoOO2pynnax ¢
PA3IULHOU MANCECMbI0 MeueHUs A36eHHOL 001e3HU 08eHAOUAMUNEpCMHOU Kuuku, %o

I'pynna C HOpMaJibHast Ocreonenus
(ZISTH C JTMTELHOCTLEO MHHCEpaTH3ati I crenenu II crenenun III crenenn
3aboneBanHus OT 3 A0 5 e, KOCTHOM TKaHU
n=47 ger.) aoc. % aoc. % aoc. % abc. %
Honrpymma C1, n=17 gemn. (6e3 11 64,71 5 29 41 1 5,88 ) )
PEIHUINBOB)
noarpymma C2, n=14 gen. (ae >1 5 35,71 7 50,0 5 14,29 ) )
penuarBa B roj)
moarpyrma C3, n=16 uen. (>1 3 1875 | 5 | 3125 | 5 | 3125 | 3 | 1875
penuarBa B roj)

BaxxHo OoTMETHTBH, 4TO Ha)ke NEeTH, HE HMEIIIHEe OOOCTPEHHM S3BEHHOW OO0Je3HU
JIBEHAALIATUIIEPCTHON KUIIKU B TeUeHUe 3-5 JIeT, OTCTAIOT 0 MOoKa3aTessiM MUHEpaIu3aluu
KOCTHOM TKaHM OT 3[0POBBIX CBEPCTHUKOB, XOTS JJIMTEIbHAas PEMUCCHS CIIOCOOCTBYET
YMEHBIICHUIO TSHKECTH ocTeoneHnu. ClieoBaTeNbHO, HE TOJBKO KOJIMYECTBO O0OCTPEHUH U
JUINTEIBHOCTh 3a00JIeBaHUS, HO M, BEPOSITHEE BCEro, UIMTEIbHOCTb COXPaHSIOLIErOCs
AaKTUBHOI'O TacTpOAYOJIEHHTA IOCie pyOlleBaHMsI 3Bbl BIUSET HAa CTENEHb MUHEpaIU3aluU
KOCTHOM TKaHH.

13381:11)118H

1. SI3BenHass Ooyie3Hb ABEHAALATUNEPCTHOM KUIIKU Yy JAETEed sBiseTca (pakToOpom
pHUCKa pa3BUTHUS OCTEONEHUYECKOTO CHHIPOMA.

2. KputnueckuMu BO3pacTHBIMH HepuojaMu (OPMHPOBAHUS OCTEONECHUHU y JIETEH C
S3BEHHOM 0O0JI€3HbIO BEHAIATUIIEPCTHON KHUIIKU SBJIsSIETCS Bo3pacT 12-15 et y neBouek u
13-16 ner y MaJabuUMKOB; HAPYIICHUS MUHEPATH3AIMA KOCTHON TKaHW HanOoJiee BBIPAKEHBI y
MaJIbYHKOB.

3. Mmeercs oTueTnMBas 3aBUCHUMOCTb MUHEPAIBHOTO COJAEP’KAHUS U MUHEPAIbHOU
IUIOTHOCTH KOCTH OT OCOOEHHOCTEH TeueHHsl S3BEHHOM OO0JIe3HN JBEHaIaTHIIEPCTHON
kumkd. HawuGonbmas TsokecTs HapymeHud  (pasButue ocreonenun II-1II  crenenn)
XapakTepHa JJsi TAalMeHTOB C JJIUTENbHBIM M 4YacTO PELMIMBUPYIOLIUM BapHaHTOM
3a00JIeBaHMUA.
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IIponopuuoHa/JibHbIe COOTHOLIEHUSI OCHOBHBIX AHTPONOMETPUYECKUX MOKa3aTeIeil y
JieTeH H IJIOI0B YeJIOBEKA
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Abstract

Anthropological research is of great interest to scientists. The rate of physical
development of the child's body have individual differences after birth and in prenatal
ontogenesis. The aim of the study is to determine the proportion between the main
anthropometric indicators in children of primary and preschool age, as well as in human
fetuses 20-22 weeks of gestation. The organized study of 146 children of preschool age (from
2 to 7.5 years), kindergarten No. 42 Railway district, Samara and 10 human fetuses of both
sexes with a gestation period of 20-22 weeks showed that children of younger and preschool
age are characterized by disharmonic development. With the General disharmonic
development of children, the growth rate of the head is uniformly slowed, and the chest is
uniformly accelerated. Pproportional ratios of long-term indicators in the prenatal period of
development showed that the length of the Shin prevails over the length of the thigh, in
contrast to those parameters in an adult. The ratio of hip and calf girth indices of human
fetuses is 1.6:1, while in adults this ratio is 1.5: 1. Any deviations from the norm in physical
development indicate relative ill health and should be clearly monitored by pediatricians.
When caring for such children, an adequate combination of conditions of care and proper
feeding is necessary, which will improve their physical development.
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B nmocnemnue roapl Bce OONBIIMKA  HMHTEpeC IS YYEHBIX IPEACTaBISIOT
AQHTPOIOJIOTUYECKUE HCCIIEN0BAaHUS, KOTOPbIE BKIIIOUYAIOT B CE0sl HE TOJIBKO MPOUCXO0XKIEHUE
4eJoBeKa, HO M pa3BUTHE €ro (hU3MYECKOro THMA. AKTyalnu3auus STUX HCCIEIOBaHHUN
00yCIIOBJIEHA CTPEMHTEIBHO MEHSIOIMIMMHUCA YCIOBUSMHU KU3HU 4YeJOBEKa, KOTOphIe B
NEPBYIO OYepelb OTPAKAIOTCA Ha MOJPACTAlOlIeM IOKOJIEHHHU, TO €eCTh Ha JIeTHAX.
Heo0xonnMo OTMETHUTBH, YTO HA BCEM IPOTSIKEHUM CYLIECTBOBAHMS YEJIOBEKA, BILIOTH J10
COBPEMEHHOCTH, MPOUCXOAST 3HAYUTENIbHbIE W3MEHEHUs (U3MYECKOTO TUIA MHIWBUIYYyMa.
[IposiBnsitoTc ~ MHAUBUAYAIbHBIE OCOOCHHOCTH  KOHKPETHOTO  YEeJOBEKa:  IOJIOBBIE,
BO3paCTHbIE, KOHCTUTYLIMOHAJIbHBIE, 3STHUYECKUE, PACOBBIE, - YK€ B JETCKOM BO3pacTe. JTU
M3MEHEHUs NPUBJIEKAIOT BHUMAHUE PA3JIMYHBIX CHELMAINCTOB — aHTPOIIOJIOIOB, IIE€aroros,
MICUXO0JIOTOB, MOP(OIOroB U, KOHEYHO ke, Bpadeil. B Temne pa3BuTHs IETCKOTO OpraHu3ma
BO3MOYKHBI 3HAUYHUTEJIbHbIE MHAMBUAYAJIbHBIC Pa3nyusi, KOTOPBIC MPOSIBISIOTCA 3aMETHBIM
HECOOTBETCTBMEM MEXKJY TaK Ha3bIBAEMbIM KaJCHAAPHBIM (WIM MACHOPTHBIM) U
ouosormueckuM Bo3pactoM [3, 5, 10]. Pa3Butue coBpeMEHHOW MEIMIMHBI (2 MMEHHO
BBICOKOMH()OPMAaTHUBHBIX METOJIOB BU3YaIH3aIHH, HEOHATOJIOTHH, neauaTpum,
peaHnMaToNOruH, (PETATbHOW XUPYPrHH), COBEPIICHCTBOBAHHE METOIOB BBIXAKUBAHHS
HEJIOHOIIIEHHBIX JeTed M HM3MEHEHHE KpPUTEPHEB OLEHKU KU3HECHOCOOHOCTH IUIoAa B
HacTosAlee BpeMs TpeOyeTr oco0oro BHHMaHHS K MpoleccaM cOallaHCHPOBAHHOTO
MOCTYNATEILHOTO POCTa OpraHNU3Ma YeJIOBeKa eIle Bo BHYTpUyTpoOHOM miepuosne [1, 4, 7]. B
MOCJIEAHUE TOJIbl IJI0JI PACCMATPUBAIOT C MO3MIMHU NanueHTa. M3BeCTHO, YTO BbIXaKMBaHUE
1yOOKO HEJOHOIIEHHBIX HOBOPOXKICHHBIX HAYMHAETCA YXkKe ¢ 22 Helleldb Pa3BUTHUSL U MacCoil
6onee 500 rpamm. [Toaromy TpeOyercst paclIMpeHUe CBEICHUN O pa3BHBAIOIIEMCS PEOCHKE.
BOnpIIMHCTBO AETEM, pOAUBLIMXCS C HU3KOM M DKCTPEMAIbHO HU3KOW MACCOW Te€ja, UMEIOT
OTCTaBaHHE B (PU3UYECKOM Pa3BUTHUU Ha MPOTSHKEHUU MEPBBIX TPEX JIET >KU3HU. Pazmuums
MEXy KaJeHAapHbIM U OMOJIOTUYECKHUM BO3PAcTOM OKa3bIBaeTCs BEChbMa 3HAYUTEIBHOU |2,
8, 9].

Omnpenenenre OWONOrMYECKOTO  BO3pacTa JOJKHO  YYUTHIBAaTH HE  TOJBKO
WHAUBUAYAIbHBIN YpoBeHb MOPPODYHKIIMOHAIBHOMN 3pEOCTH OTJAENbHBIX TKaHEW, OPTaHoOB,
CUCTEM OPraHOB, HO M OpraHusma B 11e10oM. [loaToMy K KpuTepusM OHMOJIOTHYECKOTO BO3pacTa
OTHOCSITCSI Kak Mop(osornyeckue rnokasareiu, Tak u ¢puznongorunyeckue. s Bpadeit ocodyro
JTUATHOCTHYECKYIO IIEHHOCTh MPEICTABISIIOT MOP(POIOTHYECKUE MTOKa3aTeIl, MEHSIOIINECS B
3aBUCHMOCTH OT BO3pacTa M TOTOMY SIBJISIOIIUECS CAMBIMU BUIAMUMBIMH TIPOSIBICHUSIMHU
nporuecca pocra pedenka. K Takum mokasaTensiM OTHOCUTCSI OJIMH U3 TOKa3aTesiel 3pesIoCTH
OTIOPHO-ABUTATEIbHOTO ammapaTa (TaKk Ha3bIBAeMbI «KOCTHBIA BO3pacT»), YpOBEHb
(Gu3n4ecKoro pasBUTHA M 3penocTh (opM Tena (MPOHMOPIMHM, TEIOCIOKEHHUE), 3aTeM
HOSIBJISIFOIIMECS U pa3BUBAIOILIMECS NEPBUYHBIE M BTOPUYHBIE IOJIOBBIE NMpU3HaKu [2, 4, 10,
12]. Pa3ymeercs, Henb3s cOpacbiBaThb CO CuYe€TOB H (YHKIMOHAJIbHBIE KpPUTEPHUU
OMOJIOTHYECKOr0 BO3pacTa. DTO TMOKAa3aTeNH, OTpaKarollhe 3peslocTh PA3JIMYHbIX CUCTEM
OpraHoOB, TAKMX KaK HEpBHAas, CEPIE€YHO-COCYAMCTAs, IbIXaTelbHasl, MUILEBApUTENbHAS U T.1I.
BaxxupiMu SIBIISIFOTCSL M TaOOpaTOpHbIE MOKA3aTEeNIN: YPOBHU FOPMOHOB U UX META0OJIUTOB B
KPOBH U MOYe, JaHHbIE UMMYHOJIOTHYECKUX U OMOXMMHUYECKUX HccienoBaHuil. OaHu AeTu B
OMOJIOTHYECKOM CO3PEBAHUU OTEPEKAIOT CBEPCTHUKOB (aKceneparsvl), ApYyrue, HaoOOopoT,
oTcTaloT OoT Hux (perapaantel). To ecTb, MO KaJeHAApHOMY BO3pacTy pPEOEHOK MOXKET
OKa3aThbCd B OJIHOM INEPHOE JETCTBA, a MO OMOJOrMYecKkoMy - B JIpyrom. HecoorBercTBue
OMOJIOTYECKOTO u KaJIEHAApHOTO BO3pacTa MOKET OBITDH 00yCJIOBJIEHO
KOHCTUTYIL[MOHAJIbHBIMU, HACJIEICTBEHHBIMU OcCOOeHHOCTAMH opranusma. Ho Oonee
OTIaCHBIM, ONEPEeKEHHE WM OTCTaBaHUE OMOJIOTMYECKOro Bo3pacTa peOeHKa OTHOCHTEIHHO
KaJICHJJApHOT0, SIBIIIETCS €ro marojoruyeckas mnpupoja [3, 9, 11]. CampiMm nerkum u
JNOCTYITHBIM ~ METOJIOM KOHTPOJISI MOP(OJIOTHYECKOM 3pEJIOCTH OpraHu3Ma  OCTaeTCs
onpezeNieHue YpoBHA (DHU3MUECKOr0 pa3BUTHS C IMOMOINBIO aHTpornomerpuu. Hambonee
cepbe3HbIe 3200JIeBaHUSI YaCTO AUATHOCTUPYIOTCS UMEHHO MOCIE YCTAaHOBIICHUSI HETATHBHBIX
AHTPOMOMETPUYECKUX U3MEHEHUI.
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MoHHUTOPUHT (QU3UYECKOTO pa3BUTUS JETed, HauyMHas C UX POXKICHHUS U JI0
3aBepuieHuss nyoeprara, BO3 cumraer omHuM u3 cambix 3((EKTHBHBIX MEPONPUITHH,
KOTOpPbIE€ OCYHIECTBISIOTCS U BpadyaMU-TIeAUaTpaMH, U CPEAHUM MEAUIIMHCKUM MEPCOHAIOM.
OTO B 3HAYUTEIHHOM CTENEHH CHOCOOCTBYET CHMKEHHMIO AK€ YPOBHS CMEPTHOCTH, HE
TOBOPS yKe 0 MpeayNpekIeHuU 3a00JIeBaeMOCTH JIeTeil 100oro Bo3pacrta. /st kKoHcTaTanuu
dakTa MPaBUIBHOTO pa3BUTUS pPeOCHKA OOJNBINOE 3HAUYCHUE HMEET OICHKA MPOIOPIUi
JIETCKOT'O TeJia, TOTOMY YTO OTJIEJbHBIC YacTH Tejla pedeHKa pactyT HepaBHOMepHO [10]. C
BO3PAacTOM MEHSIOTCS M COOTHOIICHUS Mex Ay HUMH. Hampumep, 3a Bech mepuo pocTta AauHa
HIOKHUX KOHEYHOCTEH YBEIMYMBACTCS MPHUOIU3UTENBHO B S5 pa3, HAJIUHA BEPXHUX
KOHEUYHOCTEH - B 4 pa3a, TYJOBHIIA - B 3 pa3a, a BRICOTA T'OJIOBHI - TOJIBKO B 2 pa3za [3, 9, 12].

Taxoif mokaszaTenb Kak OKPYKHOCTh T'OJIOBBI, KOTOpasi P POXKJIEHUU JOHOIIEHHOTO
pebenka paBHa (B cpemHem) 34-36 cM, yBEIMUYMBAETCS OCOOCHHO MHTEHCHBHO B TCUCHUE
nepBbIX Mecsnes xu3HH. K koHIy roga gocturaet 46 cm. [lanee, k 6 ronam - 50,5-51 cm, a 3a
BCE MOCIIEAYIONIME TOJbl YBEIMUMUBACTCS JHUIIb Ha 5-6 cM. [Ipudyem y neBodek OKpYKHOCTh
TOJIOBBI HECKOJIBKO MEHBIIIE, YEM Y MAJIbYHKOB.

OKpy>XKHOCTb TPYZHOM KJIETKH JIOHOIIEHHOTO HOBOPOXKIEHHOTO cocTaBisieT 33-35 cm,
TO €CTh OKPY)XHOCTh Tpyau Ha 2-4 CM MEHbILE OKPY)XKHOCTH TOJIOBBL. Y nereit a0 3
MECSTYHOT'O BO3pacTa MOKa3aTeNId OKPYKHOCTHU TOJIOBBI MPEBBIMIAIOT MMOKA3aTeIN OKPYKHOCTH
rpyAHol kieTku. B Bo3pacte 3 MecsleB 3TU MOKa3aTeld YpaBHUBAIOTCS U B TEUEHHUE BCEl
JKU3HU TIPe0o0IalaloT TOKa3aTelu OKPYKHOCTH TPYAHOU KIEeTKH. OKPYKHOCTb TPYIHOMN
KJIETKU OoJiee UM MEHEee PaBHOMEPHO YBEJIMUYMBAETCS B MIIAJIIIEM U JOIIKOIHHOM BO3pACTe,
a B IEPHUOJ IMOJOBOTO CO3PEBAHUS MHTCHCHUBHOCTH YBEIIMYEHUS OKPY)KHOCTH TPYyId CHOBA
3aMETHO ycuiuBaercs. [IpudemM OKpY)XKHOCTh TPYAH y Malb4MKOB BCEX BO3PACTOB OOJBIIE,
4YeM Y JeBOYEK, U TOJIBKO B MMyOEpTATHOM IMEPHOJIE MAIIbYUKU B 3TOM OTHOILIEHUU OTCTAIOT OT
neBoueK. bonee WHTEpeCHBIM MPEACTABIAIOTCS COOTHOUICHHS MEXKIYy OOXBAaTHBIMU
pa3mMepamu roJioBbl ¥ TPY/IH.

JliiHa TyMOBUINA OTHOCHTEIBHO BEJIMKAa y HOBOPOXKACHHBIX (0KoiOo 45% nuHbI
Tena), 3aTeM OTHOCUTENbHBIE €r0 pa3Mephbl MOCTENEHHO YMEHbBINAITCA A0 MyOepTaTHOTO
nepuona (okoso 38% AJMHBI Tella) U CHOBAa HECKOJIBKO YBEIMYMBAIOTCS K KOHILY €ro, 4TO
00BsICHsIEeTCS O0Jiee paHHMM OKOHYaHHWEM pOCTa KOHEeYHOCTeil. [[ns oueHku cBoeoOpasus
MOP(}OIOTHUECKUX OCOOEHHOCTEH HEeTCKOro Tela OONbIIoe 3HAYeHHE WMEeT 3HAHUE
BO3PACTHBIX OCOOEHHOCTEH pOCTa UMEHHO BEPXHUX U HMWKHUX KOHEYHOCTeH. J[iuHa HOT M
PYK Y HOBOPOKJIEHHOI'O HECKOJBKO MpeBbIIaeT 1/3 NauHBI Tena, TOr/Aa Kak y B3pOCIBIX
JUTMHA HOT MpUOIM3UTENsHO paBHA 1/2 pocTa, a AMMHA PYK cOCTaBisieT okoio 45% IIMHBI
tena. KoHedHOCTH pacTyT y jereil ObICTpee TYNOBHIA, HO M POCT HMX 3aKaHUYUBAETCS
HECKOJIbKO paHblie. Pazmepbl oT/enbHBIX YacTel Tena CBSI3aHbl MEX]y cO00H Mo-pazHOMY,
HAauYMHAasg C TPEHATAJIbHOTO OHTOTeHEe3a W 3aKaH4uBas MmyOepTaTHBIM mepuoaoMm [6]. Poct
OJIHUX YacTel, pa3BUBAIOLIUXCA B JIUHY, c1ab0 CBA3aH C AJUHOW OCTAJIbHBIX; JPYTHE,
HAao0OpOT, B CBOEM POCTE B 3HAUUTEIBHOW CTENEHH 3aBUCAT OT pa3MEpOB MPOUYUX OTPE3KOB
tena. Hanpumep, 1iuHa Tena Majno CBs3aHA C JJIMHOM HOT, HO JUIMHA HOT XapaKTepHa s
BBICOTHI pocTa Bcero Tena. [locie pokaeHus 0COOCHHO CHIIBHO HAUMWHAET PacTH B JUIUHY
HYDKHSISI YaCTh Tea, TIIaBHBIM 00pa3om HorH [3, 9].

Lenp wuccrnenoBaHusi - ONPENENIUTh MPOMOPHHMOHAIBHBIE COOTHOIIEHUS MEXIY
OCHOBHBIMHM AHTPONOMETPUUECKUMHU MOKa3aTeIAMH Yy JeTed MIIaJIIero U JIOMIKOJIbHOTO
BO3pacTa, a TaKXke y MI010B uenoBeka 20-22 Heenb recTaiui.

Marepunansl 1 Meroasl. MccnemoBanum 146 opraHm3oBaHHBIX JETEH JOMIKOJBHOIO
Bozpacta (or 2 gmo 7,5 mer) JAY Ned2 KeneznomopokHoro paiona, r. Camapa.
AHTpPONIOMETPUUYECKHE M3MEPEHUsI MPOBEACHBI MOCIE MPEABAPUTEIBHOIO MHCbMEHHOTO
corniacus poauteneil. Poct uaMepsuin ¢ NOMOIIBbIO BEPTHKAIBHOIO POCTOMEPA C OTKHUIHBIM
tabyperoM. Onpenenenre Macchl Tea JeTed MPOBOAMIN YTPOM HATOIIAK HAa MEIULUHCKUX
Becax ¢ TOYHOCTHIO 710 10 rpamm. J[aHHBIE aHTPONMOMETPUUECKUX U3MEPEHUN 110 POCTOBBIM U
BECOBBIM TOKA3aTeJsIM CIPYNIUPOBAIM B COOTBETCTBUU C BO3PACTOM M BHECIH B CBOJIHBIC
TaOJIMLBI OTIENBHO ISl AEBOYEK M MAJIIbYMKOB, a 3aT€M MOCTPOUIHN Ipaduku (HU3HUEcKOro
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pa3BUTHSA B COOTBETCTBUU C HEHTWJIBHBIMH TabnuuaMu. OKpYyXKHOCTb TOJIOBBI U TPYIAHON
KJIETKM U3MEPSIM C IIOMOIIbI0 CAHTUMETPOBOM JIEHTHI. J[aHHBIE IO OKPYKHOCTH I'PYAHOU
KJIETKH COCTABHJIA CPEAHHE 3HAYEHUS OT MOJYYEHHBIX Pa3MEPOB IIPU MAKCUMAJIbHOM BJIOXE U
BbIioxe. [lonydyeHHble JaHHBIE TaK)Ke CIPYIIHPOBAIA B COOTBETCTBUU C BO3PACTOM U IOJIOM
nerer. Jlns xaxkmoro pebGeHka Obul mocuMTaH Kod(PUIMEHT K, KOTOphI OBLI paBeH
OKPY’KHOCTH T'OJIOBBI, JICJICHHOW HAa OKPY’KHOCTb I'PYAHOU KIIETKHU.

[Ipu uccnenoBaHUM MPOMOPLHUOHAIBHBIX XapaKTEPUCTUK B MEPHUOJI MPEHATATILHOTO
OoHTOreHe3a ObutM B3aThl 10 MIOMOB dYenmoBeka 00oero moja CpokoM recrauuu B 20-22
HEJIeNH, MOJIyYeHHbIE B Pe3yJIbTaTe MPEePhIBaHU HOPMAJIbHO MPOTEKAIOIIEeH OEpEMEHHOCTH Y
3I0POBBIX JKCHIIMH MO COLHAIbHBIM TIOKAa3aHHUSIM C COOJIIOJICHUEM BCEX OSTHYECKUX U
JCOHTOJIOTUYECKUX HOpM, MpHHATBIX B P®. [IpoBogmnu aHTpONOMETPUIO HUKHUX
KOHEYHOCTEM.

YacTh MONYy4EeHHBIX B XOJI€ UCCIEJOBAHUS JIaHHBIX Mbl CPAaBHUJIM CO CTaHAapTaMH
¢buznyeckoro pa3BuTHs. Mbl ucnonb3oBaiu mkany CTioapT, B KOTOPOW MpPeayCMOTPEHO
BbleeHue rpanun 3, 10, 25, 50, 75, 90, 97 uentwieit pacnpenenenus. KosoHku
[EHTWIBHBIX Ta0JIMIl IMOKa3bIBAIOT KOJIWYCCTBCHHBIC TPAHUIIBI MMPU3HAKA Y OMPEICICHHOTO
MPOLIEHTa JIeTell TaHHOro Bo3pacTa u mosa. [Ipu 3ToM 3a cpeHre WM CTPOro HOPMaJIbHBIE
BEJIMUMHBI IPUHUMAIOT 3HAYEHUS, CBOIICTBEHHBIE TIOJIOBIHE 3/I0POBBIX JETel JaHHOIO MOoJia U
BO3pacTa, 4To COOTBETCTBYeT uHTepBaity 25-50% u 50-75 % (T ¢ 4 U 5 UEHTWIbHBIC
Kopuzopsl). MHTepBanbl, KOTOpPBIE HAXOMATCA PSIJAOM CO CPEIHUMH IOKa3aTeNsIMHU,
OIICHUBAIOTCS KaK HIJKE W BbIIIe cpeaHero (coorBercrBeHHO 10-25 % u 75-90 % umu 3 u 6
kopuiopbl). Ecnm ske mokaszarens nomnanaet B 300y 3-10 wim 90-97 % (2 u 7 kopuaopsl), 3T0
BBICOKOE MJIM HHU3KO€ 3Ha4yeHHE IoKa3aTelss. Eciu ke mokas3arenb BBIXOJUT 33 3HAUEHUsS 3
i 97 % (1 1 8 KOPUAOPHI), TO TO OUYEHb BHICOKHME UM HU3KHE 3HAYCHHUSL.

YacTp  KOJIMYECTBEHHBIX JAHHBIX TMOJBEPIIM  BapUAlMOHHO-CTATHCTUYECKOU
obpaboTke.

Pesynbratel uccnenmoBanusa: B oOcnemoBaHHOW Hamu rpynmne  HaOirogaercs
HEOOJBIION MPOLEHT AeTed C JUCTApPMOHMYHBIM DPAa3BUTHEM M JOBOJBHO BBICOKHHA - C
npeobsiajlaHMeM pPOCTOBBIX IOKa3aTellel, YTO CBUAETEIBCTBYET O MPOJOJIKAIOIIEMCS
mpolecce akcenepanuuu. Peskas aucrapMoHHusi, TO €CTh pa3HULA MEXAY LEHTHIbHBIMU
KOPHJIOpaMH, COCTaBIIstoNIasl 4 eAMHUIIBI U OoJiee, BRISIBICHA Y OJIHOM AeBoukHu 4,5 neT (pocT
- 6 IEHTWIbHBII KOPHUIIOp, BEC - 2) U Y IBYX MalbuuKoOB 6 (pocT - 5 kopuaop, Bec - 1) u 6,5
net (poct - 8 kopumop, Bec - 1). Jlerkas nucrapMoHusi, KOT/ia pa3HUIla MEX1y EHTUIIbHBIMU
KOPHJIOpaMU COCTaBJIsieT 3 eQUHHIIBI, Oblla BBIABIEHA TOJBKO y OJHOTO pebeHka. IJTo
ManbuuK 7 JeT (pocT - 8§ Kopuaop, Bec - 5).HeoOXoaAuMO OTMETUTD, YTO OYEHb BBICOKUI POCT
(8-1i 1IeHTUIIBHBIH KOPHUIOP) UMEIOT 12 neBoYek u 27 MabuMKOB. Bbicokuii pocT (a UMEHHO 7
HEHTWIBHBIN Kopuaop) Habmoaanu y 13 neBouek u 16 manpuukoB. Takum o6pa3oM, 3TH 1€TH
coctaBunu 46,6% ot oOuiero yucna Aetei ¢ mpeodiagaHueM MalbuuKOB. TpPEeBOKHBIM Ha
Halll B3TJIAJl PE3yJbTATOM IMOJYYWICS WTOT TI0O BECOBBIM H3MepeHusiM. Bwicokuit Bec (7
LHEHTWIbHBIN Kopua0p) Mbl onpeaenuiu y 10 neBoyek u 8 manbunkoB. OueHb BHICOKHIT Bec (8
HEHTWIBHBIN KOpuaop) v 6 aeBouek U 16 manpunkoB. TakuMm oOpa3om, JeTeil ¢ BHICOKUM H
OuYeHb BBICOKUM BecoM 27,4% - uyThb OOJblIe YETBEPTU OT OOIIEro 4yucia AeTei, mpuyemM
MaJbUMKOB B 3TOW TpyIe OKa3ajloch Oojblle, yeM aeBouek. [leduuut maccel Tena ObLI
BBISIBJICH B OOJIbIIIEH CTEMeHHW Yy AeBouYeK. 10 ecTh HU3KUHM BeC (2 HEHTHIBHBINH KOPUIOP)
Habmoancs y 5 neBouyek B Bo3pacte 4-6 jeT u y 2-X Manb4ukoB 6 u 7 ner. O4eHb HU3KUI
Bec HabOmonanu y 2 nereil: 1 mampumka 6 jmetr u 1 Manpumka 7 ner. Huskuit poct (2
HEHTWIBHBIN Kopuaop) Habmonanu y 1 neBouku 5 ner. [leteit ¢ odeHb HU3KUM poctom (1
[EHTWIBHBIA KOPUIOP) BBISBICHO HE OBLIO.

B pesynbpTaTe mpoBeneHHOW MOpP(GOMETPUN KOHEYHOCTEH y IIOMOB YeioBeka 20-22
HEJIeNb Pa3BUTHUsI OBLIU TIOMYYEHBI CIEIYIONINE pPe3yiabTaThl. J[TMHA HMKHEH KOHEUYHOCTH,
U3MEpeHHas: OT OOJNBIIOro BepTena M0 HUXKHEH MOBEPXHOCTU MATOYHOTO Oyrpa B CpeaHEM
coctaBuia 88+2,93 MM, npy MHUHUMaJIbHOM 3HA4eHUH 78 MM, a MakCUMalbHOM — 97 MM.
Jnuna Oenpa, u3mepeHHasi OT OOJIBIIOrO BepTenia A0 CYCTaBHOM IeIN KOJIEHHOIO CycTaBa, B
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M3y4EHHOM BO3PAaCTHOM IE€pHOe BapbupoBaia oT 28 MM 10 44 MM U B CpeIHEM ObljIa paBHA
35,83+3,49 mm. ['osieHb, U3ydeHHas IO €€ Hapy)KHOMY Kparo OT CYCTaBHOM LIEIN KOJIEHHOIO
cycTaBa JI0 JIaTepajibHON (HapyHOM) JIOABDKKM MMeEla MUHUMAJIbHOE 3HaueHue 37 MM U
MakcuMmaiibHOe - 46 MM. Cpennee 3HaueHue coctaBuwio 51,43+1,29 mwm. Ilpu uszmepenun
JUIMHBI CTOMNBI OT KpailHel TOYKH MATOYHOro Oyrpa 10 OOJBLIOrO Majblla CTOMBI MbI
MOJIYYIJIM MUHUMAaJIbHOE 3HaueHue 33 MM U MakcuMaibHOoe — 38 MM, a B CpelHEM CToma
nocturina  35+1,3 wmm. Onpenensis  OpONOPLMOHAIBHBIE COOTHOWICHHUS JIJIMHHOCTHBIX
MoKa3areyiei, Mbl YCTAaHOBWJIM, YTO JJUHA HIKHEH KOHEYHOCTH Y IUIOJOB YeIOBeKa
COOTHOCUTCA ¢ JiuHOM Oenpa kak 2,5: 1. CooTHOIIEHHE JJIMHBI HUKHEW KOHEUYHOCTH C
JUTMHOM TOJIEHH y YeJIOBEKa B MPOMEKYTOYHOM IUIOAHOM IEPUOJIE€ OHTOIEHE3a COCTABIISIET
1,7:1. Torma kak quHa 6eapa K JJIMHE ToJIeHH cocTasisieT 1:1,4.

[Ipu m3ydeHun OOXBAaTHBIX PAa3MEPOB HUKHUX KOHEYHOCTEH y IUIONOB YEIIOBEKA B
BBIOPAHHOM BO3PACTHOM IE€PUOJAE Pa3BUTHUS Mbl MOJYUYUIIM CPeHEE 3HAYECHUE OKPYKHOCTH
Oenpa B camoM mupokoM Mecte. OHa coctaBuia 58+2,4 MM, Mpu MUHUMAJIBHOM 3Ha4YeHHUH 4 1
MM 1 MakcuMajibHOM — 70 MM. OKpYKHOCTb T'OJICHH IJI0]1a, U3MEPEHHAs! B CAMOM HIHPOKOM
MECTe roJieHH, ObliIa paBHA B cpenHeM — 35+1,02 MM, a B caMmoM y3koM — 26+0,9 M.

O6cyxnenue pe3ynabTaToB. POCT M Bec SIBISIIOTCS OCHOBHBIMU XapaKTEPUCTHKAMHU
dbusznueckoro pa3BuTus HeTeil. JlucmiacTuueckue MpoOLEcChl  OMOPHO-ABUTATENbHOM,
CEpJICYHO-COCYIUCTOM U JAPYTrUX CHUCTEM MOIYT OBITh B MEPBYIO O4YEpEeAb CBS3aHbl C
JTUCIIPOTIOPIIMOHAIBHOCTBIO POCTa YacTell Tena pedeHKa, MO3TOMY HEOOXOJUMO BBISBIISTH
W3MEHEHHUS B COOTHOIICHUU JIMHHOCTHBIX U OOXBATHBIX aHTPOMOMETPUUYECKUX MOKa3aTeneu
KaK MOKHO paHbliie. ['apMOHUYHBIM Pa3BUTHE HAOIIOAACTCS B TOM Cllydae, €CIH IMapaMeTphl
M3MEPEHHUI COOTBETCTBYIOT BO3PACTy, WM OHH BCE OJIMHAKOBO MOBBIIIEHBI, MJIA TOHUKEHBI
6onee uem Ha 10%. [Ipu qucrapMOHUYHOM pa3BUTHM HAOIIOJAeTCS MX HECOOTBETCTBUE JIPYT
npyry. llpomopiuonanbHOe — pa3BUTHME  HaOmIOgaeTcss  TOTAa,  KOTJa  MHJEKCHI
MPOMOPIIMOHAILHOCTH COOTBETCTBYIOT BO3PACTHBIM HOpMaM. B 00ciiefoBaHHOM HAMHU TpyTITe
JIeTe MIAJIIero M JOLIKOJIBHOTO BO3pacTa B OCHOBHOM HAaONIOAAETCs AUCTapPMOHUYHOE
pazBuTHe. JleTh ¢ BBICOKOM M OY€Hb BBICOKOM Maccoil Tena coctaBuinu 25,8%, c
npeoOIaaHuEeM MaJlbYUKOB, @ C BBICOKUM M OYE€Hb BBICOKUM pocToM — 42% nerew, rae
COOTHOIIECHUE MATBUYUKHN/IEBOYKN OJIMHAKOBOE.

HccnepgoBanue nokasano, 4to y JeTeld MJAAIIEro U JAOLIKOJIBHOTO BO3pacTa CpelHee
COOTHOIIECHUE OKPYXHOCTH TOJIOBBl K OKPYXHOCTH TPYJHOM KJIETKH CHIKAJIOCh C
yBeJIMYEHHEM Bo3pacTHOH rpymnmbl. Cpenu neteit ot 2 1o 4 net k cpeanuii Obut 6onbiie 0,92,
y nered 5 nmer npumepHo paBeH 0,9, a cpeau nered 6 u 7 ner menbume 0,9. Oto
CBUJETENHCTBYET O TOM, YTO MPHU OOIIEM AUCTAPMOHHUYECKOM PA3BUTHUU JETEH, TEMIIBI pOCTa
TOJIOBBI PABHOMEPHO 3aMEJIJISIOTCSI, a TPYIHOM KJIETKU - PABHOMEPHO YCKOPSIFOTCHI.

PaccmoTpeB  HEKOTOpblE  MPONOPLMOHATIBHBIE  COOTHOWIEHUS  JJIMHHOCTHBIX
MoKa3aTeled B NpeHaTaIbHOM MEpPHOJE€ PA3BUTHS, Mbl ONPENEIWIN, YTO JUIMHA TOJICHU
npeoOagaeT HaJ ATUHON Oeapa, B OTIMYHE OT TAKOBBIX MAapaMETPOB y B3POCIOTO YEIOBEKA
[6]. CooTHOIIEHNE OOXBATHBIX ITOKA3aTeNeH y MII0/10B YEJIOBEKA, TO €CTh OKPYKHOCTh CaMOT0
IIMPOKOTO MecTa Oefpa K camMol IMUPOKOM YacTu roieHu coctapnseT 1,6:1, Torma kak y
B3POCJIBIX 3TO COOTHOILIEHUE paBHO 1,5:1.

Takum 006pa3om, B XOJe MPOBEICHHOTO HCCIEIOBAHUS MOATBEPIKIAIOTCS OCHOBHBIC
3aKOHBI pOCTa JIETEeH, KOTOpbIe B OOCIENOBAaHHOW TPYIIE XapaKTEPU3YIOTCS YMEPEHHOM
TeTEPOXPOHUEN U AUCTapMOHU3AIMEN pa3BuTus. B HacTosmiee BpeMsi caMbiM ONTUMAIbHBIM
CIoco0OM OIEHKHU (PU3UYECKOTO PA3BUTHSI JIETEH SIBISIETCS OIEHKA C TTIOMOIIBIO IIEHTHIIBHBIX
TaOJIUII, TOTOMY YTO 3TOT METOJ] MPOCT B pabOTe, TaK KaK UCKIIOUEHBI pacueThl. L[eHTHIbHbIE
KBl 00JIee YHUBEPCATIbHBI, TOTOMY YTO MPEACTaBISIOT OO0 OMMCaHUE YaCTOTHBIX JOJeH
pacmpeneneHrs Jauana3oHa BapbUPOBAaHUSA TPU3HAKOB, AaOCOIIOTHO HE3aBHUCHUMOE OT
MareMaTthdeckoro pacmpeaeneHus. OHM yAOOHBI TPH MACCOBBIX MPODQUIAKTHUESCKUX
oOcienoBaHUsAX JeTei, AN BBIICICHHS TPYNI C IOTPAaHUYHBIMU» 3HAUEHUSMU U
BO3MOXXHBIMU TIATOJIOTHYECKHMMH OTKJIOHEHHUSMH TPHU3HAKOB. Bompoc o0 HEOOXOAMMOCTH
CO3JaHMSI PETHUOHATBHBIX TaONUIl [ OLEHKH (PU3UYECKOro pa3BUTHS JEeTel ocTaeTcs



Scientific achievements of the third millennium - 37—

OTKPBITBIM, ITOCKOJIBKY OOIIENPHUHATBIE CTaHAAPTHbIE HOPMAaTUBbl HE MEHEE COCTOSITEIbHBI U
3 PEKTUBHBI.

BaxupiM  (akTopoM  SBISETCS CKOPOCTh  (DPU3MYECKOTO Pa3BUTHA, KOTOpas
UHAUBUYaJIbHA JJI KaXJI0ro KOHKpeTHoro pebenka. Ho 3Ta mHAMBHIYyalbHOCTH JOJDKHA
YKJIaAbIBaTbCSl B TPAHMIBI HOPMBI, YTO OAHO3HAYHO OIPENEISACTCS KadyeCTBOM JKHU3HM M
nesTenbHOCTH pebOeHka. JIoOble OTKIOHEHHS OT HOPMBI B (U3UYECKOM Pa3BUTHH
CBU/IETEJICTBYIOT 00 OTHOCUTEJILHOM HEOJarornojlyyud B COCTOSIHUM 3JI0POBbS U JIOJIKHBI
YEeTKO KOHTPOJIMPOBATHCS BpadaMu-IieuaTpaMu. DTO MPUOOpETaeT 0coOyr0 3HAUUMOCTh Y
JleTed, POJMBIIUXCSA C HU3KOM M DKCTPEMAJIBHO HHU3KOM Maccoi Tena. IIpm BbIxakuBaHUU
TaKUX JleTell HeoOXOAMMO aJIeKBaTHOE COYETaHWE YCIOBUN BBIXQ)KMBAHUS M MPABUILHOTO
BCKapMJIMBAHMsI, YTO [TO3BOJIUT YJIYUIIUTh IIOKA3aTENH UX (PU3NYECKOTO pa3BUTHS.
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Abstract
Indicators of anxiety and life quality of patients with acute ischemic stroke in early
recovery period were studied. Indicators of life quality reduction which determine patients’
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functioning areas during the early recovery period were revealed. It was positive dynamics of
the life quality of patients on the background of the comprehensive rehabilitation program.
Key words: acute ischemic stroke, life quality, anxiety disorders, rehabilitation.

Mo3roBoil MHCYJBT SIBISETCS BaKHEWINECH COIMATbHO-DPKOHOMHUYECKON MPOOIeMOoid
mr00oro 0OIIeCTBa, OCTAaBasCh HApsAy C YEPEIHO-MO3TOBOM TPaBMOW OJHOM M3 CaMbIX
YaCThIX NPUYMH WHBAIMAM3ALMN B3pPOCIOro HaceleHus. Y OOJBIIMHCTBA IALMEHTOB C
1epeOpaabHbIM MOBPEKICHUEM dbopmupyrorcs HapyILICHHUS, SIBJISIOIINECS
UHBAUTUAMZUPYIOIUMHE  (AKTOpaMH M ONPEACISIIOIUME  (DYHKIIMOHATBHBIA  TEUIHT
HApYIIAOIMNNA €XEIHEBHYIO >KU3HEIEATENbHOCTh. B HacTodiee BpeMs B KOMIUIEKCHOMN
peaOuiauTalMy MAUEHTOB C IMOPAKEHUSMU TOJIOBHOTO MO3ra C YCIIEXOM HCIOJIb3YyeTCs
OTPOMHOE KOJIMYECTBO Pa3HOOOpa3HbIX MeToauk. OJHaKo, WENbl0 JICUeHHUs, Ja |
peaOuIUTalMK, KaK W3BECTHO, SIBJISIETCS HE TOJBKO YCTPaHEHHE CHMIITOMOB 3a00J€BaHUS U
BOCCTaHOBJICHHE HapyIIeHHbIX (yHKuui [1, 2].

Jlyia manueHTa HE MEHee, a moayac, u 0ojiee BaKHO OUIYIICHHE CBOETO >KU3HEHHOTO
Onaromnonydus, Kak B (PU3UYECKOM, TaK M B TCHXOJIOTMYECKOM IuTaHe. ['yMaHUCTHYECKHe
NO3HUIIMN ONPENCISIIOT IIeNb BpaueOHOM JEATENIbHOCTH HE TOJIBKO B MPOMICHHHA U
MOJJICP>KAaHUU KU3HU, HO U B TOM, YTOOBI clieiaTh €€ Mo BO3MOXKHOCTU OoJiee CUACTIMBOU U
IPOAYKTUBHOM, BO BCAKOM cCllydae, HE oMmpayaTh €€. JIeHCTBUTENbHO, eciid MOoAJepKaHue
KU3HU U €€ MPOJUICHHUE CBSA3aHO C JUIMTEIbHBIMU, YaCTHIMU T'OCHUTAIN3ALUIMHU, TIKEIBIMU
Je4eOHbIMU M JMAarHOCTUYECKUMHU  MEPOIPHUATHSAMH, OrpaHUYCHUSIMH  (DU3HUECKON
AKTUBHOCTH, YyBCTBO YJIOBJIIETBOPEHHUS KU3HBIO 3a4acTy0 OTCYTCTBYET [3].

Bmecte ¢ Tem, mnpu oneHke A(PEKTUBHOCTH JIe4eOHO-TIPODHUIAKTHICCKUX
MEPOMPUITHIA YaCTO MPUHUMAIOT BO BHUMaHUE MPEUMYIIECTBEHHO MOKa3aTeNu PU3NIECKOTO
COCTOSIHUS MalMeHTa. Bo Bpems npoBeneHUs NOMYISIIIMOHHBIX MCCIEAOBAHUNA CPaBHUBAIOT
Takue MoKa3aTellu, KaK MPOAODKUTEIBbHOCT JKU3HU, HAJIHMYKE OCJIOKHEHUMU, JIETabHOCTh B
UCCJIEAYEMbIX TpYIax, T. €. MNPUCTAIbHOE BHUMAHHUE VYACIAIOT "KOJTUYECTBY' IKU3HH.
HecMmotps Ha nosiBIeHHE HOBBIX, YaCTO AOPOrOCTOSIIIMX METOJIOB JICUEHUS U peaduIuTaluu,
CYILIECTBEHHOTO YBEIMUYEHUS IPOAODKUTEIBHOCTH )KU3HU JIFOJIEH HE MPou301L10. Bo3MoxHO,
3TO OOBSACHSAETCS TNPUOIMKEHMEM BO3pacTa OCHOBHOIO 4YHCIa NAIMEHTOB K BO3pacTy,
KOTOPBIA IPUHATO CUATATh €CTECTBEHHBIM IPEJEIIOM MPOJOJIKUTEIBHOCTH )KU3HHU YEJIOBEKA.
B cBA3M ¢ 3THM, €CTECTBEHHO, BO3HHMKA€T BOIIPOC, €CIM IPOBOJUMOE JICUCHUE HE
YBEJIMYUBAET MPOAOKUTEIBHOCTh KU3HU, MPUBOAUT JHM OHO K YJIYYIIEHHIO €€ KauecTBa?
Jlnis paspelieHus 3Toro Bonpoca HeoOX0MMO HEKOE MOHATHE, JOCTATOYHO EMKOE, IIHPOKOE,
KOTOPOE€ MOXET OLIEHUTh (PU3NYECKOEe M NYIIEBHOE 3/10pOBbE YEJIOBEKa, OIpPENeIUTh
O0COOEHHOCTH KOHKPETHOM JIMYHOCTH BO B3aMMOCBS3M C BHELIHEH cpefoi. Takum moHsTHEM
apisiercs "KauecTBo xu3Hu".

[ToHsTHE «KaueCcTBO KHU3HM» MOsABUIOCH B INndex medicus B 1977 roay u B HacTosIIEe
BpeMs IIHPOKO HCIOJB3YeTCsl B pa3HbIX 00JacTAX KIMHUYECKOHM MeOUIMHBL. B mocneanue
roJpl B MEXAYHapOAHOM MEAMIIMHCKOM COOOIIECTBE MOJY4YMJ PacCHpOCTpaHEHUE TEPMUH
«OIleHKH, aaHHble mauueHtom» (OJIl). B aHrmos3pluHOM JuTEpaTtype STOT TEPMHH
obo3Havaercst akponumom PRO (patient-reported outcomes). DToT TepMHH TOApa3yMeBaeT
mo0yro  wHGOpMANWio, TOJMYYEeHHYO  OT  TalWeHTa W MNPEACTaBICHHYIO B
CTaHJapTU3UPOBaHHOM BHe. K OlleHKaM, JaHHBIM NAIMEHTOM, OTHOCST KadyeCTBO >KM3HH,
CyObEKTHBHBIE CUMIITOMBI M HHbIE MHEHHS 00JbHOTO. KiTIoueBBIMU COCTABISIONIMMHU OLIEHOK,
JAHHBIX MAI[UEHTOM, SIBIISIOTCS Ka4e€CTBO KU3HU U CUMITOMBI. C TOMOIIBIO OIIEHOK, TaHHBIX
NalMeHTOM, MOXXHO TPOBECTH aHaiu3 IpobieM OompHoOro (patient needs) m pacmmputh
00béM uHpopManuu 00 OSPPEKTUBHOCTH JIEYEHHS C HCIOJIB30BAHHEM KPHUTEPHS,
MOJTYYHUBILETO B MEKIYHAPOIHOM COO0IIeCTBE Ha3BaHue «patient benefitsy [4].

Hexotopeie uccrnenoBarenu xapaktepusyorT KK kak cobupaTenbHOe MOHSATHE, Kak
MEPEMEHHYI0 MHOKECTBAa H3MEpPEHUI MO 4YeThIpeM OOJIbIIUM KaTeropusMm: (u3nyeckoe,
COLIMAJIBHOE, MHTEIUIEKTYaJIbHOE U 3MOIIMOHAIBHOE COCTOSIHUE OOJIBHOTO MPHU CYOBEKTUBHOM
ero BocnpusaTuu. "KauecTBo XKM3HHU" B HIMPOKOM CMBICIIE CJIOBa - MOHSTHE, OTpakarollee
MHOTHE CTOPOHBI YEJIOBEYECKOM KU3HHU, CBSI3aHHbBIE HE TOJBKO C COCTOSIHUEM €ro 37J0pOBbS,
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HO W C YCJIOBHSMH KH3HH, NPO(EeCCHOHATBHBIMH CIHOCOOHOCTAMH, paboTOH, y4eOoH,
JOMaIIHel OOCTaHOBKOW. 3HAYCHHE OIpENeNIeHUs] KauyecTBa JKU3HU CBS3aHO C ABYMS
OCHOBHBIMH 00CTOSITeIbCTBaMU. Bo - mepBbIX, MpsiMas CBsA3b KauyecTBa HKHU3HH C
MHTEHCUBHOCTBIO OOJIE3HU CYLIECTBYET HE BCErJa, TaK KaK OHO BO MHOI'OM OIIpeNeseTrcs
CyOBEKTUBHBIMHY MPEACTABICHUSIMU OOIBHOTO O TSHKECTH CBOETO 3a00JIEBaHMUS, PEATbHOU UITN
MHMMOH, a Takke O BO3MOXHBIX €€ mnocnencTBuax. [lpu 3ToM wHMeeT 3HadyeHue
HEOOXOJUMOCTh CHW)KEHUS TpPYHOBOW AaKTMBHOCTH, YIp0O3a MHBAIMIHOCTH, H3MEHEHUS
JKU3HEHHBIX IPUBBIYEK, HAIpUMEpP NUTAHUS, OTKa3 OT KypeHus. Bo - BTOpBIX, Heperko
olleHKa 3()()EeKTUBHOCTH JIEYEHHs BPayoM U MAIMEHTOM MOXeET He coBnajaaTh. Ha ypoBeHb
Ka4yecTBa JKU3HU BIHSIOT MHOTHE (DAKTOPbI, TaK HANpUMep, €ro HapylmeHHs MOTYT OBITh
CIICZICTBUEM CHMIITOMOB Ooyie3HH, €€ nuarHo3a («Ipabl4Hblii 3¢ Qexr»), edeHus u
npopUIAKTUKY, HAOIIOIEHHUS U KOHTPOJIS 3@ IPOBOAMMBIM JIEUEHHEM, a TaK)Ke BO3JIEHCTBUEM
(akTOpOB Cpebl, KOTOPBIE OMPEALIISAIOT aKTUBHOCTD U y4acTUE MalMEHTA.

Ilesnpt0 HACTOALIETO MCCIENOBAaHUS SBUIIACH OLIEHKA 3(()EKTUBHOCTH KOMILJIEKCHOMN
peabmwimTanuy OOJNBHBIX, MEPEHECHINX OCTPOE HapyIIEHHE MO3TOBOT0 KpOBOOOpAIICHHS
(OHMK) B yciioBusiX crieMaIn3upOBAHHOIO OTEJICHUS.

[TaneHThl U METOJIBI:

B Hactosmee wuccienoBanue BKIHOYEHb! 142 mauueHta (MyxuuH 48% M KEHILUH
52%), nepeHecuInX UILEMHUYECKUI HHCYIbT U HAXOAIIMXCS HA BTOPOM 3Tane peaOuiIuTaluH.
CpenHuii BO3pacT MAalMEHTOB cocTaBuil 58, 27+6,12 ner. Bce mnamueHThl NEpeHECTH
UIIEMUYECKUH HUHCYJAbT M OBLIM MEpeBElEHbl U3 IEPBUYHOIO COCYAUCTOrO ILIEHTpa B
CIICIIMAJIM3UPOBAHHOE OT/ENIeHne IeHTpa MeauuuHckor peadunurtaiuu (MBY3 I'Kb Nel
«entp menuuuHckor peabunuranun» r. Kemeposo). [lanuenTsl, nepeHeciye WHCYIbT, Ha
MOMEHT HCCJIEIOBAaHUS HE MMEIU TSDKENBbIX JBUIATEIbHBIX, KOTHUTHBHBIX M PEUYEBBIX
HapyLIEHUH, KOTOpbIe Obl 3aTPyIHSUIN IPOBEIeHHE 00CIeJOBaHUS.

JUia u3yuyeHus IOKaszarejaedl KadecTBa >KM3HUM ObUIM HCHOJIb30BAaHbl METOJUKHU:
“Horruaremckuii mpoduis 3qoposbs’ (“Nottingham Health Profile”(NHP)) - B naubounbIieii
CTENEHU OLICHUBAIOLINM BIMSHHUE CHUMITOMOB 3a00JI€BaHMs Ha KayeCTBO JKU3HU MALUEHTA.
KonnuecTBeHHBIN MOKa3aTenab BONpOca B KaKJOM M3 LIECTH pa3JeloB MpeACTaBiseT co0o0i
B3BEIICHHYIO BEJIMYMHY; CyMMa IIOKa3aTeled BOIPOCOB B KaKIOM paszeine pasHa 100, uro
COOTBETCTBYET HAaUXYALIEMY YPOBHIO KaueCTBa )KM3HHU, OTPAKEHHOMY B JIaHHOM paszjene [3].

Menauko-conosoruyeckas aHkera pa3paboTaHa B J1abOpaTOPUU KIMHUYECKON
ncuxonorun BKHI[ AMH CCCP (I'mankoB A.I'. u coaBt., 1982). Ha ocHOBaHMM JaHHBIX
AQHKEThl MOYKHO CYIUTh O CHM)XEHHM KayecTBa H3HU OOJBHOTO B IEJIOM (CyMMapHbIN
nokazarenb KXK), o mpuumnax cHmwkenuss KK u oTHOmEHHMM nammeHTa K HMMEIOIIMMCS
n3MeHeHus M [5]. C 1enbro OLEHKM JMYHOCTHOM M PEAaKTUBHON TPEBOXKHOCTU IPUMEHSIICS
onpocuuk Crounoeprepa (Spilberger C. D.) B momudukammu FO.JI. Xanuna. [lannas
METOAMKA IMO3BOJISIET UCCIIEAOBAaTh YPOBEHb TPEBOXKHOCTH B JAHHBIH MOMEHT (peaKkTHBHAs
WIM cuTyallMoHHas TpeBoxHocTh (PT)), a Takke TpeBOXKHOCTb, KaK YCTONYMBYIO
XapaKTepUCTUKY (MMuHOCTHasA TpeBoxkHOCTh (JIT)). Hu3kum ypoBHEM TPEBOKHOCTH CUUTAJICS
nokaszarenb MeHee 30, ot 31 no 45 - yMmepeHHass TpPeBOXKHOCTb U Oonee 46 - BbICOKas
TpeBOKHOCTh [6]. COBMECTHO € COTPYAHHMKAMH CIEIHATU3UPOBAHHOIO HEBPOJOTUYECKOTO
OTJIeNIEHHUs] TPOBOJMIIACH OLEHKA: KJIMHUYECKOTO COCTOSHUS MAaIMeHToB (MHAeKc baprena,
uHAEKC MoOuIbHOCTH PuBepMupa), yAOBIETBOPEHHOCTH MEIUIMHCKON peabunurtanuei
(undpoBble BHU3YyalIbHO AaHAJIOTOBBIE IIKalbl), HEHPOICHUXOJOTMYECKOe O00cCieJOBaHHe
(MMSE, Tect «5 cliOB», «pUCOBaHUS YaCOBY).

OneHKy COCTOSHUS MAllMEHTOB MPOBOAMIN MPHU MOCTYIUICHUH B peabUIUTAIIMIOHHOE
OTJIEJIEHHE, IIPU BBIIIMCKE U uepe3 6 MecsLEB.

Cratuctudeckyro 00paOOTKy BBIMOJHSUIA TPU TMOMOLIM MPOrPaMMHOIO MaKeTa
BUOCTAT (Stanton A. Glantz, Ph.D.), Obuti HCIONB30BaHbI METOJMbI OIMUCATEIHLHON
CTaTUCTHKH (Cpe/iHee 3HAaYeHHe, OIMOKa CPEeJHEro), METOJ] MHOKECTBEHHOTO CPaBHEHHS C
MOCJIEYIOIUM IIpUMeHeHueM Kpurtepuss Hpromena-Kennca, KOppensIMOHHBIN aHAIN3
(MpUMEHSIOT 7S MOMCKA B3aUMOCBSI3U M TEHACHUUN €€ M3MEHEHUS MEeXAYy HU3ydaeMbIMU
npu3Hakamu) [7].



—40- Scientific achievements of the third millennium

Benymee wMecto BO  BceX — peaOMJIMTALMOHHBIX  IpOrpaMMax, IHOMHMO
(apMaKoIOTHYECKUX CPEACTB, 3aHUMAIOT JeueOHble (u3nueckue (pakTopbl U (uzNYecKue
ynpaxnenus. JleueOnsie puznueckue GpakTopbl B 3aBUCUMOCTH OT MPOUCXOXKACHUS ACTAT Ha
JIBE€ OCHOBHBIE TPYIIbl: HCKYCCTBEHHbIE (akTopel U npuponHsie. lcnomabzoBanue
¢u3nueckux (GaKTOPOB 3HAYMTEIBHO pACHIMPSET JUaa3oH METOAOB BO3JCHCTBUS,
3HAYUTENIbHO COKpAIlaeT CPOKU PeadMIMTALMU U MOBBIAET e€ 3¢ (HEeKTUBHOCTS.

Ousnueckue ynpaxknenus, npuMmensembie B MbY3 I'Kb Nel r. KemepoBo (uieHTp
MEIUIUHCKONW peadMIINTalNN), 3aIeHCTBYIOT OJHY M3 BaXHEUIIMX HBOJIOIMOHHO Pa3BHTHIX
Ounonoruueckux (yHKIUI OpraHu3Ma — JIBHKEHHE, HE MPOCTO JBHKEHHE, a CHEIHAbHO
nooOpaHHbIe, METOAMYECKH OQOPMIICHHBIE M JOJDKHBIM 00pa3oM OpraHW30BaHHBIC.
Baxwneiimeir (opMoil  oCyliecTBICHHS PEaOMIMTALIMOHHBIX MEPONPHUSITHN  SBISETCS
peaOuIUTallMOHHAs IpOrpaMMa, COCTaBJICHHAsi HA OCHOBE KOMIUIEKCHON OLIEHKH COCTOSIHHS
NalyMeHTa W peanusyemas MYJIbTHIMCIMIUIMHAPHON Opuranoil. 3aiorom ycreurHoi
pealM3allud MPOTrpaMMbl SBIISETCS aKTHMBHOE Y4YacTHUE MalUeHTa BO BCEM KOMILIEKCE
MEpOTPHUATHIA U 3/1€Ch HEOOXOIMMO MOAYEPKHYTh BEAYIIYIO POJIb KIMHHUYECKOTO MCUXO0JIOTa
B MOTHBAIlMM TalMEHTa — OBITh AKTUBHBIM YYAaCTHHKOM IIpOIlEcCa BOCCTAHOBJICHUS IS
JOCTHKEHUS  onTHUMalbHOTO 3ddexta. OntumanbHbiii  3hdexT peaduIUTanMOHHBIX
MEPONPUITHH 3aKIIFOYAETCSI HE TOJIBKO B BOCCTAHOBJICHHM WJIM KOMIIEHCALUU HAapYLIEHHBIX
GbyHKIMI, He TOIBKO B aKTUBHOCTH U COLIMATIbHOM YYaCTUU MaIlMeHTa, ONTUMAaIbHbIN 3D dexT
3aKJIF0YAETCs B MOJOKUTENBHOM TMHAMUKE KaueCTBa JKU3HHU.

du3nyecKkue METObl UCIIOJIb3YIOTCA IS BOCCTAHOBJIEHMSI PEOJIOTMUECKUX CBOMCTB
KpOBH (HHU3KOYACTOTHAsi MAarHUTOTEpamnus), yJIydlleHHs MeTa0oIu3Ma HEPBHOW TKaHU
(un(pakpacHas Ja3epoTepanusi), AKTUBAIMM KOPKOBBIX (YHKUIMH (TpaHCKpaHUAIbHAS
HU3KOYACTOTHAsl MAarHUTOTEPAIHWs), MPEIyNPEeKICHUS MPOrPECCUPOBAHUS JIBHTaTEIbHBIX
HapyIIeHU (Maccaxk TOJIOBbI, BODOTHUKOBOM 30HBI, MAPETUYHBIX KOHEYHOCTEH).

OcHOBHBIMU B TIporpamme peadbuwnutanuud  OonbHBIX ¢ mocienactBusmu OHMK
ABIIAIOTCA OOLIETOHU3UPYIOIINE VYIPAKHEHUS U CHEIUAIbHBIE YIPaKHEHUS JiedeOHOM
TUMHACTUKH JUIsl CHW)KEHHMsSI TOHYCa CHAacTUYHbIX MbIml. C 1enpio  NpoduIakTHKU
MaTOJIOTUYECKOTO MOTOKA BOCXOAIeH apepeHTHON aKTUBHOCTU B KOPY U (hOpMUPOBaHUSI B
HEll ouara 3acTOMHOTO BO30Y)KJ€HHsI, CIIOCOOCTBYIOLIETO TUIIEPTOHYCY MBI U KOHTPAKTYP
CyCTaBOB TPOBOJUTCS JICUCHHUE TOJOXKEHHEM. OJprorepanusi, JedyeOHas Xojn0a,
poOOTH3UpPOBAaHHAs  MEXaHOTEpalMsl CIIOCOOCTBYIOT  BOCCTAHOBJIGHHIO  JIBUTATEIbHOU
AKTUBHOCTH, JIy4lllel KOOPAWHAIMM JBIXKEHUH U CaMOOOCTyKUBAHUIO.

PesyabTaTsl U 00cyK1eHue:

Pe3ynbTaThl, MONy4YeHHBIE COBMECTHO COTPYJHHKAaMHM  CIEUATU3UPOBAHHOTO
OTJIeJIEHHUs] HEBPOJIOTHH M Kadeapbl MEAUIUHCKON peadminTanuu U GU3N4ecKol KyJIbTypbl
OI'bOY BO Kem['MY MunsnpaBa Poccum CBUAETENBCTBYIOT O TOM, YTO HMCXOJHO TIO
JaHHBIM omnpocHuka «HorTtuHremckuit nmpoumis 310poBbs» (Tabn. 1), Hanbosee BBICOKHE
Oamibl M, CJENOBaTENIbHO, «XYALLIEe» KauecTBO JKM3HM OTMEUEHO IO MIKajdaM: COH,
SHEPrUYHOCTb, COIIMANIbHAS U30JIALUS, (PU3UUECKas aKTUBHOCTh U OOJIEBbIE OIIYIIEHHUS.

Tabnuya 1
Hunamuxa noxazameneu kavecmea dcusnu (onpocHuk « Hommuneemckuii npoghuns
300p06b5») ¥ DOILHLIX 8 PAHHULL 80CCMAHOBUMENbHBLI NEPUOO PpeadbuIumayuu nocie
HapyueHus M03208020 KpO80OOpaLeHUs

NPH MOCTYIJIEHHH NpPH BBINUCKE yepes 6 MecsiieB
mKaJja n=142 n=142 n=128
cpeliHee 3HAaYeHHe + OMMOKa CPETHETO

SHEPIHYHOCTH 33,2457 29,13*+2,92(p=0,051) | 28,1*+6,21(p=0,05)

00JIeBBIC OIYIICHUS 27,1+3,8 24,1*+4,1(p=0,045) 19,2*+4,7(p=0,054)

OMOIIMOHAIBLHBIE PEaKIINU 19,41+2,97 16,22*+3,33(p=0,051) 14,44*+5,1(p=0,05)

COH 41,2+5,31 37,2*%+4,22(p=0,058) 30,33*+8,1(p=0,05)
coLManbHass U30JIAIHS 32,8+9,37 25,1*+4,42(p=0,05) 24.3*+6,11(p=0,048)
(usnueckas akTUBHOCTh 27,5+£5,58 13,4*£8,93(p=0,057) | 10,71*+7,35(p=0,058)
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Huskue mnoxazarenu kayecTBa KM3HU OTPAXKAIOT 3HAUWTENbHBIE OTPAaHUYEHHUS B
JaHHBIX cdepax Ku3HeaesTenpHocTH. LlenecooOpa3Ho OTMETHUTh, YTO M3MEHEHHS TeX WIH
UHBIX CTOPOH TIOBCEAHEBHOW (DM3MYECKONH AaKTHBHOCTH MOTYT BECTH K OINPEACICHHOMY
MICUXOJIOTHYECKOMY auckoMdopty. JlaHHOE MpeanonoxkeHne noATBEepKIaeTCs pe3yabTaTaMu
tecta Crimnbdeprepa-XaHnHa, yKa3bIBarOIIUMU Ha UcxoHO ymepernyto PT u JIT (tabm. 2). B
HACTOAIIEM HCCIICJOBAHUM Yy MAalUEeHTOB NpPHU IMOCTYIUICHMH B OTHEJCHHE peadHInTalun
BBISIBJICHA TECHAs KOPPEJSILIMOHHAS CBSI3b MKy cCyMMapHbIM mnoka3zatesneM KK mo menuko-
couumonoruueckoil ankere u ypoHeM PT mo tecty Cnmnbeprepa-Xanuna (r=0,583). Taxoke
BBISIBJICHA KOPPEJSIMOHHAS CBs3b MEXAY CyMMapHbIM mokazarenem KK mo wmenuko-
couuonoruueckoi ankere M Imkaiam onpocHuka NHP: con (r=0,922), suepruunocth
(r=0,840), coumanbuas uzomsus (r=0,837), pusuueckass akruBHOCTh (1=0,712) u GoseBbie
omrymienus (r=0,688).

B omenke 3(QQEKTUBHOCTH KOMIUICKCHBIX peaOWIMTAIIMOHHBIX  MEpONPHUITHI
npoBoauiIn anketupoanue no mkaie PT u JIT. 3HaHue «BHYTPEHHUX YCIOBUN JIMYHOCTHY,
4yepe3 KOTOPbIE MPEJIOMIISIFOTCSI HE TOJIBKO IICHUXOTPaBMUPYIOLIUE AK30I€HHO-OpraHUYECKUe,
HO ®  peaOwiuTanvoHHBIE  (AKTOpPBL,  MO3BOJSET  OUEHUTHh  A((HEKTUBHOCTH
peabUINTAIIMOHHOTO MIPOLIecca M ONPEIEICHHBIM 00pa30M BIUSATH Ha €0 TEUYCHHUE.

JlaHHBIC, TIPECTABICHHBIE B TAOJHIIE 2, CBUACTEIHCTBYIOT 00 YMEHBIICHHH YPOBHS
PT nocne xypca peaOunuTanioHHBIX MeponpusTuii Ha 18,5%, yepe3 6 mecs1eB yMEHbIICHUE
JAHHOTO TOKa3aress coctaBuio 25,3% oT ucxogHoro ypoBHs. Takum oOpa3om, OOJbHBIE,
MOJTy4YaBIINE KOMIUIEKCHBIE DPEAOMIMTALMOHHBIE MEPOIPHITHS, HMEIH MOJOXHUTEIHHYIO
JUHAMHKY KakK IOCJIe Kypca CTallMOHAPHON peaOuInTaluu, TaKk U B OTJAJICHHBIN MEPUOI, YTO
CBHUJICTEIILCTBYET O HACTYIUICHMH OTHOCHUTEIBHOTO TICHXOJOTHYECKOro Komdopra u
JOCTAaTOYHO BBICOKOH YCTOHYMBOCTH MOITYYEHHOTO Y eKTa.

Tabnuya 2
Jlunamuxa cymmapnozo noxkazamens KoK (meouko-coyuonozuueckas ankema) u ypoeHs
mpegodicnocmu (mecm Cnunbepeepa-Xanuna) y 601bHbIX 8 PAHHUL B0CCMAHOBUMEIbHBLLL
nepuoo peabunumayuyu nocie HapyuweHus M03208020 KpO800OpaLyeHUs

« IIPU TIOCTYIIJICHUN IIPHU BBIIIMCKE yepe3 6 MecsIeB
ToKa3arelh n=142 n=142 n=128
Cpe/iHee 3HaueHHUe + OMIMOKA CPEIHEero

CyMMapHbIii ) ) % _ ) % _
K 18,242,7 13,9%£6,92(p=0,051) 9,88*+3,1(p=0,05)

peaKTHBHas 34,1+7,8 27,7%+8,91(p=0,055) 25,2%+3,7(p=0,054)

TPEBOKHOCTh

JMIHOCTHAA 43,1149,97 44214733 40,42+6,1

TPEBOKHOCTH

UYepes 6 MecsLeB COXPaHsIACh TECHAs KOPPEISALMOHHAS CBSI3b MEXIY CYMMapHBIM
nokasareneM KX mno wenuko-coumonornueckoil ankere u ypoBHem PT. 3a Bpems
HaOJIOCHUST CTaTUCTHUYECKH 3HAYMMOTO H3MEHEHMs YPOBHS JIMYHOCTHOM TPEBOXKHOCTHU
BBISIBJICHO HE OBLIO.

Heranpupnii  ananmmu3 KK mpoBogwnmn Ha  OCHOBaHMM — JaHHBIX — OIPOCHHMKA
«Hortunremckuii npoduinb 310poBbs». Ilapamerpsl kadecTBa JKU3HM B pa3Hble CPOKH
peadMIMTallMOHHOTO Tpoliecca mpejacTaBieHsl B Tabnuue 1. Kak BugHO 3 Tabmuibl,
0oJbHBIE TOCJTE KOMIUIEKCHOW peadWIMTaluy HMENH MOJOXKUTENbHYI0 auHamuky KOK.
VYnyuamenue nokazateneit KXK Habmonanoch mo BceM IIKanaM ONpOCHHUKA. Paznuuust Mexay
MOKa3aTeJsIMU JI0 U MOCIIe peabuInTauu ObUIM CTAaTUCTUYECKH 3HAYMMBbI BO BCEX CIIyYasiX.

Takum o0pa3oM, aHanu3 mokaszaTeseil KayecTBa >KU3HU MAllMEHTOB C MOCIEICTBUSAMU
MIIEMUYECKOTO MHCYJIBTA O3BOJIWI JOCTOBEPHO YCTAaHOBUTH, YTO MPUMEHEHUEM KOMILIEKCA
peadMIINTAllMOHHBIX MEPONPUATHH, CHJIaMU MYJIbTUIUCUUIUIMHAPHOW Opurajasl yiydiiaer
COCTOSIHME€ NAIMEHTOB 3a CYET CHM)KEHMSI YPOBHS PEAaKTUBHOM TPEBOKHOCTH, a TaKXKe
YMEHBIICHNWE BIMAHUSA CHMIITOMOB 3a00J€BaHUs Ha (PHU3MUECKOE, ICHXOJOTHYECKOe U
couuanbHOoe (DYHKIMOHMpOBaHHE 00JbHOT0. COBpPEMEHHBIE TEXHOJOTHMHU OLEHKH KayecTBa
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KU3HK M CHUMIITOMOB Yy TAIMEHTOB C TIOCJIEICTBUSMU HHCYJIbTa IO3BOJISIOT J1aTh
KOMIUIEKCHYIO BCECTOPOHHIOK OLIEHKY pPE3yJbTaTOB pPEaOMIMTALIMOHHOIO IMpolecca 3TON
CJI0HON KaTeropuu OOJIbHBIX.

B pesynbrare nmpoBOAMMBIX pPEAOMIIMTALMOHHBIX MEPONPUATUM, KAa4eCTBO IKU3HU
nanueHToB, nocie OHMK, 3HauuTenbHO ynydinaeTcss Mo BceM IokazarensaMm. Yepes 6
MeCsI1IeB Mbl HaONIONaNM HE3HAUYMTENBHBI IPOrPecc JOCTUTHYTHIX B CTallMOHape
MOJIOKUTENBHBIX ~ pe3ynbTaToB  peaOunurauuu. [lanmenTsl 3aMbplkanuch Ha  cebe,
OPOMCXOIWIO CYXEHHE Kpyra OOIIeHHUs, Mall0 U3MEHSUIMCh (DU3UYECKHE IO0Ka3aTely,
BEPOSATHO, 3TO CBSI3aHO C TEM, YTO JOMa Majo KTO MPOJOJDKAET BBIMNOJIHATH MPEINUCaHUSI
Bpaua. Kpome Toro, nocine Kypca peadMJIMTallui, HAMU BbISIBJIEHO CTATUCTUYECKH 3HAUUMOE
yIIydllleHUE MOoKa3aTeNell HeMpOICUXO0JIOTHYECKOT0 UCCIeI0BaHus (TECT 3alIOMUHAHUE CJIOB,
TECT Ha OPUEHTALIMIO, TECT HA PEUYEBYIO AKTUBHOCTb, TECT PUCOBAHUS YACOB, OTCPOUYEHHOE
Bocrpou3BeaeHue cioB). [IpoctoTa u BricoKas HHYOPMATUBHOCTH TECTA «PUCOBAHUS YaCOBY,
JIeNIaeT ero OJHUM U3 HanOoJiee MHTEPECHBIX MHCTPYMEHTOB JJISl IUArHOCTUKH JIEMEHTHOTO
cugapoma. Ilpu mnocrymienuu B cranuoHap nanueHTsl U3 10 6amioB (Hopma) «HaOupamm»
4-6 6amnoB (yTpaueHa LEeJIOCTHOCTh YacOB, YACTh YMCEN OTCYTCTBYIOT MJIM PAcCIOJIOKEHA BHE
Kpyra, HempaBUJILHOE PACIOJOXKEHHEe uucen Ha nudepodiare: OHH CIEAYIOT B OOpaTHOM
HOPSI/IKE, CTPEJIKH HE BBIMOJHSAIOT CBOKO (YHKIUIO (HAIpUMeEp, BpeMsi OOBEICHO KPYKKOM).
OpnHako mpoBelieHHE KOMIUIEKCHON peadMIUTaluu MPUBOAUT K TOMY, YTO TPU BBIMHCKE
NalMeHT «Habupaer» 6-9, a 3agactyro u 10 OamuoB, YTO CBHICTEIBCTBYET O SIBHON
noJIokKUTENbHOM quHamMuke [8]. K cokaneHuro, yepe3 LIECTh MECALIEB KapTHHA HE Takas
paayXHasi — HMHOIJIa OTMEYAaeTCsl pPEerpecc JOCTUTHYThIX IIOKa3aTeslel, uTo OObACHAETCS
HU3KOW TPUBEPKEHHOCTHIO MAIlMEHTOB K MPOJOKEHUI0 AKTUBHBIX PEaOMIMTALMOHHBIX
MEPONPUITUNA. Y IOBIETBOPEHHOCTh MNAIMEHTOB MEIMLMHCKON MOMOINbBIO, 3aBUCSINAs OT
psifga CyOBEKTUBHBIX OMIYIIEHHH M OOBEKTUBHBIX (DAKTOPOB, B IOCIEAHEE BpPEMsS TECHO
CBA3BIBAETCS C KauyecTBOM €€ oOka3zaHusd. OCHOBHBIMU HANpaBICHUSIMH  KOHTPOJIS
yJIOBJIETBOPEHHOCTH MAI[MEHTOB MEIUIIMHCKON peaOmiurTanueldl B HallleM HCCIel0BaHUU
SBJISLITUCD:

KonTpoab ocHOBHOTO Mmpoiiecca (COOCTBEHHO MEIUIIMHCKAs peabumuTAaIus);

KoHTpoibp BcroMorareiabHbIX MPOIECCOB (pa3MellleHue, IHUTaHHe, CEPBHCHbBIE
yCIyru);

KoHTpo1b y10BIETBOPEHHOCTH PE3YAbTATOM MEAMIIMHCKON peaduIuTaluy.

WHTepec K yI0OBIETBOPEHHOCTH MAlMEHTOB MEIULIMHCKON MIOMOIIBIO TECHO CBSI3aH C
ornpezesieHueM KadecTBa MeIMLIMHCKON oMoImiy. Hamu BbIsIBI€HA CBSI3b y/I0BIETBOPEHHOCTH
MEIMIUHCKONH TOMOIIbIO C YpPOBHEM OOpa30BaHUS U CaMOOLICHKOW 310poBbsi. K umciy
MAlMEHTOB, HAMMEHEE YJOBJIETBOPEHHBIX MEIUIIMHCKOM IMOMOUIbIO, OTHOCATCA JHMIA C
BBICIIMM M HE3aKOHYEHHBIM BBICIIMM 0Opa30BaHUEM, a TAKXKe JIMIA ¢ HU3KOI caMOOIIEHKOMN
3n0poBbi. IIpocnexxuBaercss oOpaTHas CBA3b MEXKIY YAOBIETBOPEHHUEM MEIULIUHCKON
MOMOULIBI0 M MPETEH3USAMH K MEIULUHCKOMY IEPCOHAy: Y€M MEHbBIIE YIOMUHAETCS O
HEraTUBHBIX IMPOSIBICHUSAX CO CTOPOHBI MEIULMHCKOrO TMepcoHala, TeM OoJiblie
yJIOBJIETBOPEHHOCTh. KOHTAKT ¢ METUIIMHCKUM PAaOOTHUKOM OKa3bIBaeT OOJIbIIOE BIMSHUE HA
YIIOBJIETBOPEHHOCTh MAI[UEHTAa MEAUIIMHCKOM MOMOUIBIO.

Takum  0o0pa3oMm, TOJBKO  KOHCOJIMIUPOBAHHOE  y4acTHE  BCEX  YJICHOB
MYJIbTUAUCIUILUIMHAPHON ~ OpuUraapl  CIOCOOCTBYET TOBBIIIEHHIO KauyecTBa  OKa3aHHs
MEIUIUHCKOW TOMOIIM M OOECIeYMBAeT YAOBJIETBOPEHHOCTh MAI[MEHTOB MEIUIUHCKON
MOMOIUIBIO B IIEJIOM.

**k*k
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Abstract

The article presents the results of the scientific researches conducted in the conditions
of the farms of the East Kazakhstan region . The distribution of the cattle hypodermatosis has
been studied. It has been determined that in the East Kazakhstan region, the indicators of the
extension of the gadfly invasion varied within the range of 30.0% -62.1% with the intensity of
the invasion of 15.4-24.0 specimens of larvae per animal. Pathogens of the hypodermatosis of
cattle in the region are two types of gadflies, Hypoderma bovis and Hypoderma lineatum. The
species of Hypoderma bovis is widespread everywhere. It is established that the young cattle
are affected in greater numbers and with a higher level of intensity of the gadfly invasion in
comparison with adult animals.

Key words: hypodermatosis, epizootology, extensity, intensity, daily activity, species
composition, seasonal dynamics

Introduction. The President N.A. Nazarbayev in his Address to the New
Opportunities for the Development of the Fourth Industrial Revolution of January 10, 2018
pointed to the need of solving a number of problems, saying that Kazakhstan has everything
it needs to join the ranks of the new world leaders. One of them is "Smart technology”- a
chance for a breakthrough in the development of the agricultural and industrial complex.

In this regard, the formation of competitive agricultural and industrial production,
promoting food security of the country has to be based on highly skilled highly effective
innovative technologies.

The main goal of the agricultural and industrial complex is to produce livestock
products of the highest quality, primarily for the realization of the food problem. And it is
important to improve further the livestock production in improving the welfare of the
population [1].

Agriculture is the leading industry in Kazakhstan. But in order to receive qualitative
products, it is necessary to create certain conditions for animals. There are various diseases
of cattle. Diseases are a threat not only to the productivity of animals, but also to life.
Recently, in Kazakhstan, a severe epizootic situation has occurred on the hypodermatosis of
cattle, which has become widespread in almost all regions of the country, especially in the
eastern regions.

Hypodermatosis is a chronic disease of cattle caused by larvae of the hypodermic
gadfly characterized by inflammatory phenomena in their habitats, general intoxication of the
organism, a decrease in milk, meat productivity of animals and the quality of rawhide
[2,3,4,5].

It is important to note that the larvae migrate through the body and lead to a decrease
in an additional weight. They enter the esophagus or the spinal cord. When migrating into the
esophagus it blocks and disrupts the functions of digestion. But even these actions of larvae
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can be called "weak", because when they get into the spinal cord they cause painful pain and
paralysis [3].

Gadflies are holometabolic insects. In their development they pass through phases:
eggs, larvae, pupae and imago. The output of imago gadflies from pupae occurs very rapidly -
within 2-3 seconds and after 30-60 seconds the fly is capable of flying and multiplying. After
pairing, the females immediately go in search of animals to lay eggs. Formation of larvae
inside the egg continues at line 3-7, in the esophagus - 3-6 days.The larvae hatched from eggs
penetrate the host's body. Later, larvae of the 1st stage of the string migrate along the large
vessels and nerves to the spine and through the intervertebral openings enter the adipose
tissue of the spinal canal, and larvae of the | stage of the esophagus migrate towards the
esophagus and are localized in its submucosa. Larvae of the Il and Ill stages, from the
esophagus and spinal canal migrate to the area of the back and waist, where connective tissue
capsules are formed. For further development they need oxygen of atmospheric air, for which
they form fistulous openings in the skin. After the formation of the fistula, the larvae molt
and pass into the Il stage. The matured larvae of the Il stage go out of the capsule through
the fistulous openings in the skin and fall to the ground where they pupate. The development
of pupae with a temperature fluctuation in the range of 10-21 ° C and relative humidity of 60-
80% continues for 1-1.5 days.

Hypodermatosis has been studied in veterinary science by many scientists. Among
them Kunichkin G.l. [2], Shabdarbayeva G.S., Akhmetova G.D., Turganbaeva .E.,
Balgimbayeva A.l. [3], Iskakov M.M., Duyssembaev S.T. [4], Vatsayev Sh.V. [6], Yamov
V.Z. [7].

The aim of the research: determination of the spread of hypodermatosis of cattle in
different natural and climatic zones of the East Kazakhstan region (EKR).

The main objectives of the work:

To study the species composition and peculiarities of the spread of the hypodermatosis
of cattle.

To study the dates of flight of gadflies, the dynamics of the approach of larvae to the
skin of animals.

The results of the research. In the Republic of Kazakhstan two types of gadflies were
identified : Hypoderma bovis, De Geer - ordinary subcutaneous gadfly (string) and
Hypoderma lineatum, De Villers - southern subcutaneous gadfly (striped ox warble fly). The
first is widespread in all climatic zones of the republic, the second is more often found in
lowland and foothill zones at an altitude of 500 meters above sea level. The development of
clinically pronounced signs of hypodermatosis (the formation of larval nodules) in invasive
animals in different natural and climatic zones of the Republic of Kazakhstan takes place at
different times.

We conducted researches on the basis of five farms from different districts of the
region on studying the biological characteristics of the activator of hypodermatosis,
depending on the degree of radiation contamination and the difference in climatic conditions.
We paid attention to the developmental times of larval phases of causative agents of
hypodermatosis of cattle, the terms of their mass approach to the back of the animal, took into
account the dates of pupation and the periods of intensive flight of adult gadflies in various
natural and climatic zones of the East Kazakhstan region. The farms are located in different
zones of radiation contamination: from the minimal radiation contamination (district of
Tarbagatai , village of Kokzhyra ) to the extreme risk zone (Abai district). The results are
shown in Table 1 and in Figures 1, 2.

The results of the veterinary report on the prevalence of cattle by subcutaneous gadfly
larvae on the districts in the East Kazakhstan region for 2015 — 2018 demonstrate that animals
sick with hypodermatosis are registered almost in all areas of the region.

The results of the research were identified in five different farms of the East
Kazakhstan, five different climatic conditions and five different radiation-hazardous zones at
the former Semipalatinsk Test Site.
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In the Law of the Republic of Kazakhstan dated December 18, 1992 "On the Social
Protection of the Citizens Affected by Nuclear Tests at the Semipalatinsk Nuclear Test Site"
five zones of radiation risk have been identified, depending on the magnitude of the dose of
pollution of the territories.

The first is the zone of extreme radiation risk (above 100 rem).

The second is the area of maximum radiation risk (from 35 to 100 rem).

The third is the zone of increased radiation risk (from 7 to 35 rem).

The fourth is the zone of minimal radiation contamination (from 0.1 to 7 rem).

The fifth is a territory with preferential social and economic status (not less than 0.1
rem).

District of Abay is the area in the west of the East Kazakhstan region. It is located at a
foot of Mountains Chingiztau to the southwest from Semey. The climate is sharply
continental. The average temperature in January is -15.5°C, in July is 20.5°C. The volume of
annual rainfall is 250-300 mm. Abay district belongs to a zone of extreme risk.

Beskaragai district is the area in the north-west of the East Kazakhstan region. The
climate is continental. The average temperature of January is 17°C, July is 20°C. The annual
amount of precipitation is 250-300 mm. Beskaragai district is located in the dry steppe
subzone on the right bank of the Irtysh River. The territory of the region is directly adjacent to
the Semipalatinsk nuclear test site zone and belongs to the zone of maximum radiation risk.

LLP of "Agricultural Firm "Prirechnoye" of suburban district of Semipalatinsk town is
located on the left bank of the Irtysh River in 15 km from the town Semipalatinsk, of the East
Kazakhstan region. The climate of the land use of the farm is sharply continental. Dry hot
summer and cold winter with an average monthly low of 19.8°C to -40°C in January and a
maximum of +40.3 degrees in July. A characteristic feature of this region is a sharp drop from
warm to cold and vice versa. The territory of the district belongs to a zone of increased
radiation risk.

Kokzhyra is a village in the Tarbagatay district of the East Kazakhstan region. The
village is located in the southeast of the East Kazakhstan region between the Tarbagatai Ridge
in the south and the Zaisan hollow in the north. The climate of the region is sharply
continental. The average temperature in January is -17°C, -19°C, July is 20°C, 22°C. The
village of Kokzhyra belongs to the zone of minimal radiation contamination.

The village of Makanchi of the Urdzhar district is located in the south-eastern part of
the region on the southern slopes of the Tarbagatai Mountains. In the natural and climatic
relation ,the village of Makanchi of Urdzhar district is a unique region with bright natural
contrasts. It is surrounded by the vast open space of dry steppes and a mountain taiga
landscape. The village of Makanchi belongs to the zone of minimal radiation contamination.

The time of development of larval phases of pathogens of hypodermatosis in different
natural and climatic zones of the East Kazakhstan region (tab. 1)

Table 1
Peasant farm | Peasant farm | “Agricultural . Peasant farm
" " S Co-operative
of of "Balke Firm " " of
Stages of development | ..\, . " of f irech " Kozhyra" of | ... lestik” of
of hypodermic gadfly Nar_l man- o 0 . Prirechnoye Tarbagatay Birlestik" o
Abai district Beskaragai | of Semey town distri the Urdzhar
o istrict o
district district
The approach of larvae November- November- December- December- November-
to the back of an April Ma April Ma Ma
animal P y P y y
April-May
Mass approach of A o A
larvae to the back March March-April April-May March-April
Loss of larvae April April-May April-May April-May March-April
Intensive flight of May- April-- May- 5 May-
gadflies September October November May- October November
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The dynamics of the approach of larvae of subcutaneous gadflies to the back surface
of cattle of different age groups and the terms of their appearance on pupation are clearly
shown in Figures 1 - 2.

It was established that the development of pupae formed from larvae that left for
pupation in March-April is slower (for 4-5 weeks) than pupae, whose metamorphosis
occurred in the summer.

Loss of the formed larvae for pupation in the lowland, foothill and mountain zones
occurred, respectively, from March to May, from April to May, and from April to June.

It should be noted that the levels of extensiveness and intensity of cutaneous and
gadfly invasions to some extent depend on the timely conduct of a complex of measures
against gadflies, natural and climatic conditions, the specificity of animal husbandry and the
characteristics of keeping animals.

B Abay district
M Beskaragai district
o town Semey
M Tarbagatay district

m Urdzhar district

Figure 1 — Dynamics of the approach of larvae of hypodermic gadflies to the back surface of adult cattle in
different zones of the East Kazakhstan region

B Abay district
B Beskaragai district
[ town Semey
B Tarbagatay district

m Urdzhar district

Figure 2 — Dynamics of loss of larvae of hypodermic gadflies in adult cattle in different zones of the East
Kazakhstan region

During the research it was established that a complex of therapeutic and prophylactic
measures, which is carried out by the veterinary service of the republic on a regular basis,
including the systematic use of endoectoctides - drugs with high insectic acaricidal and
nematicidal activity, has a significant influence on the extensiveness and intensity of skin and
gadfly invasion.
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The indicators of the extent and intensity of skin and gadfly invasion of cattle in the
Republic of Kazakhstan are subjected to significant fluctuations. The degree of infestation of
cattle by the larvae of the hypodermic gadfly is inversely related to the age of the invaded
animals. It has been established that young cattle are more affected in comparison with adult
animals. In these animals, a higher level of intensity of gadfly invasion is also registered
(Table 2).

Extensiveness and intensity of skin and gadfly invasion in untreated animals kept in
different natural climatic zones (tab. 2)

Table 2
Researched animals
At the age of up to two years At the age of over two years
Natural and Total Extensiv | Intensity Total Extensiv | Intensity
climatic zone . . | Infeste | ness of of . : Infeste | ness of of
investi . . . . investigat . . . .
d invasion | invasion, d invasion | invasion,
gated - ed )
, % specimen. % specimen.
Peasant farm of
"Nariman" of
Abai district 33 12 36,3 23,2 41 8 19,5 11,2
Peasant farm of
Balke" of 20 8 40,0 20,4 25 4 16,0 9,5
Beskaragai
district
“Agricultural
Firm
. " 10 5 50,0 18,7 30 6 20,0 12,5
Prirechnoye™ of
Semey town
Co-operative
Kokzhyra™of | 45 23 62,1 24,0 35 7 20,0 15,5
Tarbagatay
district
Peasant farm of
"Birlestik" of the 20 7 35,0 15,4 22 9 40,9 8,7
Urdzhar district
Total: 24 11 44,68 20,34 30,6 6,8 23,28 11,48

It should be noted that the levels of extensiveness and intensity of skin and gadfly
invasions to some extent depend on the timely conduct of a complex of measures against
gadflies, natural and climatic conditions, the specificity of animal husbandry, care, feeding,
keeping animals and their age.

Conclusion.

Thus, as a result of the conducted researches it was established that in the East
Kazakhstan region the indicators of the extensiveness of the gadfly invasion depend on the
degree of radiation contamination and the difference in climatic conditions.

The extensiveness of invasion varied within of 30.0% -62.1% with the intensity of
invasion - 15.4 - 24.0 specimens of larvae per animal.

The activator of hypodermatosis of cattle in the region are two types of gadflies,
Hypodermabovis, DeGeer and Hypodermalineatum, DeVillers. The species of
Hypodermabovis is widespread everywhere. The widespread distribution of pathogens of
hypodermatosis is promoted by high ecological plasticity of parasites, which allows them to
adapt to constantly changing environmental conditions.
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Abstract

The article examines the research on the etiology of mastitis in cows. Mastitis is a
widespread disease of dairy cows. Diagnostic tests were performed to study the extent of
mastitis spread in lactating cows. The main reason for the destruction of dairy cows with
mastitis is not the benign feeding affected by mold fungi. Tests of feeds were selected to
detect the level of contamination by microorganisms.

Key words: milk, mastitis, microorganisms, etiology.

The quality of the produced milk is affected by the sanitary condition of farms, the
presence of cows, sick with mastitis and endometritis, the state of the technology of primary
processing and storage of milk [1,2,3,4].

Due to inflammation of the udder, the productivity, sanitary quality of milk decreases,
premature culling of cows due to hypothalaxia and atrophy of the udder occurs, the disease
incidence of newborn calves increases (V.A. Parikov, 1990; N.G. Gasanov, 1990; L.D.
Demidova, 2002; L.G. Roman, 2010; A.M. Semivolos, 2013; A.Ya. Batrakov, 2014; N.T.
Klimov, 2014; Avdeenko, 2009, 2015).

The resistance of cows to mastitis is of great importance for obtaining high-quality
milk [5,6].

In the emergence and spread of diseases of the mammary gland in cows, factors that
reduce the resistance of the mammary gland and the organism as a whole play an important
role (N.A. Sapozhnikova, 1992; V.I. Slobodyanik, 1994-2000; I.A. Rodin, 2002) on the
background of which the pathogenic and conditionally pathogenic microflora manifests its
action (V.M. Kartashova, A.l. Ivashura, 1988; V.M. lIvchenko, 1991; G.N. Kuzmin, 1995;
V.M. Bagmanov, 2005; S. Janossi, Z. Baltay, 2004; D.P. Berry, 2005; V.S. Avdeenko, 2009;
V.N. Filpot, Sh.S. Nickerson, 2012).

Much depends on keeping of animals in primary farms, unsatisfactory condition of
which leads to contamination by pathogenic microorganisms in the process of milking.

The most significant climatic factors that affect the composition and properties of milk
are the temperature and humidity of the air. Violations of the microclimate parameters reduce
milk yield and the mass fraction of fat in milk [7].
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To a large extent, the quality of milk - raw materials is formed under the influence of a
feeding factor. Forages have both a direct effect on milk yield, the composition and properties
of milk, and indirect by affecting on the microbiological processes in the rumen and the
metabolism in the body of the lactating animal. Feeding of poor quality silage and haylage
can lead to contamination of milk with mycotoxins. Concentrated type of feeding does not
always promote rising of milk efficiency, it can negatively affect the health of cows,
deteriorate the composition of milk and its technological properties. Feeding of flax cake,
sour beetroot, beer shot, bards or grazing in swampy pastures also change the quality of milk
in terms of fat, protein and biologically active substances. In such milk, ketone bodies and
other substances unusual for benign milk can be found. Milking of the first streams of milk is
of great importance. At the same time, microorganisms are removed from the teat cup, it is
possible to detect clinical mastitis, and stimulation of milk yield occurs. For regular
monitoring of subclinical mastitis, it is recommended to use at least once a week tests to
determine the amount of somatic cells in milk by the express method.

It has been established that fodder defects in milk can contain up to 22 different
chemical compounds. For example, with ethanol content, milk becomes sweet, silo. With the
content of oily, capric, propionic, caprylic, caproic acids, milk becomes rancid with silage
aroma, glycosides give a bitter taste to milk [8].

Mastitis can cause more than 140 species of various microorganisms. The most
common of them can be combined into groups: contagious (infectious), conditionally
pathogenic microbes of the animal’'s organism, microorganisms of the external environment
[9].

Besides, the data of many scientists show that not only staphylococci, streptococci and
intestinal bacterium cause mastitis, but also coronobacteria, salmonella, mycobacteria,
mycoplasmas, viruses, fungi [10,11,12,13,14].

The research methods

We conducted relevant studies on the etiology of mastitis in cows.

The research was carried out in one of the farms” Kalikanuly” in the Beskaragai
district in the village of Steklyanka and in the laboratory of Shakarim State University of
Semey. Objects of research were cows of black and motley breed. To study the extent of the
spread of mastitis in lactating cows, 30 animals were diagnosed.

The main problem for the farm "Kalikanuly" is mastitis of dairy cows of black and
motley breed. The main reason for the damage of dairy cows with mastitis is feeding by non
benign fodders infested with fungi.

The cows were subjected to clinical examination, a visual evaluation of the secretion
was performed, and the cistern milk was tested with a 5% dimastin solution.

During the clinical examination, attention was drawn to the nerves of the udder (ilio-
hypogastric, ilioinguinal, external seminal, perineal) and to the udder vessels (external pudic
artery , anterior and posterior artery of the udder base, subcutaneous artery and vein) and
lymph nodes, (supramammary, lymph nodes of the cistern).

When inspecting animals of milking cattle, cows of black and motley breed, it was
noted that animals recover with semi-liquid feces, during feeding they take more food than
chew. Selective clinical examination of milk cows allowed to reveal signs of a disturbance of
the mineral metabolism: almost all cows have thin tails, which indicates a damage of the
phosphorus-calcium equilibrium.

When collecting anamnesis, it was established that at a weight of 650-700 kg, the
milking cows have milk yields of 14-15 kg. The analysis of the biochemical blood test data
confirmed the symptoms of the disturbance of the mineral metabolism. There was also a
disturbance in the technology of feeding animals. Protein feeds prevail in diets, low content of
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juicy carbohydrate feeds. To identify the causes of stationary mastitis, tests of milk were
taken from cows and small amounts of antibiotics that are used in the farm were selected.

1. Lucerne (6 days) 2. Barley (6 days)

a u: »@JLAL -4
3. Seed meal (3 days - no growth of
microflora)

4. Moldy grain (6 days)

5. Crusher No 2 (3 days)
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Results. When conducting diagnostic tests, mastitis was detected in 19 out of 30
examined animals, which amounted to 63.3%. At the same time, subclinical mastitis was
diagnosed in 10 cows, and clinically expressed in 9 cows, of which three were purulent-
catarrhal and in six cows were purulent mastitis.

Subclinical form of mastitis was detected by PEDM and 5% dimastin solution. Tests
of milk were taken during milking.

To identify the causes of mold damage of feeds, the hangar was inspected, where feed
is stored and feeds are prepared for feeding. Tests of feeds were taken, which are used to
prepare fodder mixtures, and ready-made feed mixtures were also selected for detecting the
level of contamination with mold fungi, yeasts and microorganisms.

The analysis of fodder for mycogenic sensitization showed the following: almost in all
tests, the presence of microscopic fungi was detected. Only the seed meal was not infected.

The photo-documented proofs of the growth of microscopic fungi from feed tests are
given below. Preliminary tests were maintained in 70% alcohol, according to the instructions.

In the study Alternaria alternate, Mucor circinelloides were identified in lucerne. On
the 6th day Alternaria alternate colony were dark olive-colored, woolly, with a diameter of 50
and 20 mm, the growth rate was moderate. The colony of Mucor circinelloides was pale gray,
fluffy, 50 mm in diameter.

In barley Penicillium chrysogenum and Mucor ramosissimus have been revealed. The
diameter of colony of Penicillium chrysogenum is 5 mm, low and velvety with the grayish-
turquoise center and a white peripheral part. The colonies of Mucor ramosissimus on a
surface is gray, fluffy, on the reverse side is yellow-gray, growth is rapid.

In moldy grains Penicillium spp., Mucor ramosissimus have been found. The colonies
of Penicillium spp were of various sizes from 5 to 20 mm in the diameter. The exudate was
pale yellow in color.

The colonies of Mucor ramosissimus were 25 mm in the diameter, the growth was
equal, the center has more dense growth of a mycelium than on the periphery.

Mucor circinelloides was detected in the crushed rind. The colonies on the surface
were gray, fluffy. Growth was rapid, covered the entire Petri dish for three days.

All detected micromycetes are mycotoxic fungi, synthesize mycotoxins, which
promote chronic intoxication and a metabolic disorder.

The presence of black mold of Alternaria Alternata is of particular concern , as well
as a large number of bacilli (Bacillus subtilis or bacillus (Latin Bacillus subtilis) that have
been detected in all all tests of a forage.

It is recommended to use probiotics to restore natural microflora and increase the
resistance of animals to chronic intoxication under the influence of mycotoxins.

To solve the problems with the treatment of subclinical mastitis, milk tests were taken
and an analysis of milk microflora for susceptibility to antibiotics was made.

At a bacteriological study of 15 tests of milk from animals sick with mastitis, a
microflora was detected. As a result, it was found that the main microflora of milk of cows
suffering from subclinical mastitis are bacteria: Streptococcus agalactiae, Staphylococcus
aureus, E. coli, Micrococcus lysodeikticus.

Conclusion. Thus, the study conducted on mycotoxin fodder is the basis for increasing
the degree of dissemination of the mammary gland which affects the resistance of the body.
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Abstract

The article examines the research on the etiology of postnatal disease in cows.
Postnatal illness in cows is a widespread disease of dairy cows. To study the extent of the
spread of postnatal disease in cows, clinical and biophysical diagnostic studies were
conducted .The main reason is not benign feeding and keeping. Biophysical studies were used
to identify the disease.

Keywords: endometritis, retention of placenta , cysts etiology, treatment

Raw materials of animal origin are the main and traditional source of full-fledged
protein in human nutrition. The deficiency of protein nutrition is connected with a sharp
decline in the number of livestock of the cattle, the productivity of livestock production and
the purchasing power of the population. In the complex of urgent measures ensuring a sharp
increase in the production of meat, milk and other livestock products, along with full-value
feeding and proper keeping of animals, extensive reproduction of the herd is of great
importance. The fertility and productivity of animals are a concrete criterion of the
profitability of livestock farming, quantitative and qualitative growth. The correct
organization of work on reproduction of a livestock based on data of science and the best
practices will provide successful implementation of the development plan for livestock
production. The aim of this work was the timely diagnostics and improvement of the
effectiveness of therapeutic measures in the pathology of genital organs in cows.

To achieve this goal, the following main objectives were set: Early diagnostics of
pathologies of the genital organs of cows by visual, rectal and biophysical methods. To study
the spread and make an analysis of genital diseases in cows. To find out the most effective
treatment regimens for diseases of the genital organs in cows.

The results of the research

Table 1 shows that the most common pathologies are such as endometritis, ovarian
hypofunction - the follicular cyst, retention of placenta.
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Table 1
Reproductive tract disease
Name Number of cows % of sick cows
Endometritis 11 40 %
Follicular cyst 8 30 %
Retention of placenta. 11 40%
Table 2

Groups of cows with reproductive tract disease

Name of the disease
. . Retention of
Surveyed groups Control group Endometritis Follicular cyst placenta.
Control group 10
Traditional methods
of treatment 5 3 S
The use of the
drug "ihglukovit" 6 6
The use of the drug
" ‘1o 5
fertagil

For more detailed clarification of the incidence of cows with postnatal endometritis,
including depending on the course of birth, further studies were conducted in farms with 10
cows. It was found that an average of 2% of cows got sick. The probability of a disease of
endometritis depended on the course of childbirth to a large extent . For example, after
obstetric intervention, 94.9% of cows were sick, 83.9% of detentions of an afterbirth and
36.1% after normal birth (Table 2)

Table 3.
Influence of the character of the course of childbirth on the incidence of cows with postnatal
metritis
The course of childbirth
Indicators normal With obstetric aid vylth obste;trlc with retention of Abor Total
intervention placenta. tion
Calved cows 350 146 254 40 38 2000
Number of sick 12 16 10 4 49
cows 7
% 3,4 4,7 6,2 25 10,5 2,45

The obtained data confirm a relatively low incidence among cows, both diseases of
inflammation of a uterus in general, and an endometritis after normal childbirth in particular.
It should be noted that although the incidence of cows with endometritis after obstetric
intervention, postpartum detention, abortion was the lowest, nevertheless, such pathology of
childbirth was the greater part, that is 46.4% of the total number of the calved cows. The
largest proportion of 25% of the total number of sick cows was endometritis caused by
retention of afterbirth.Thus, inflammation of the uterus, especially on industrial farms, has a
significant prevalence, and the most important problem is the occurrence of endometritis in
cows after retention of afterbirth. This dictates the need to study the nature, course and
etiology of endometritis that occurs after retention of afterbirth , as well as the improvement
of preventive and curative measures in connection with this disease.

During the research 11 cows with the pathology of the birth process were registered
as a result of which endometrium developed.

Clinical signs of the disease: fever, oppression, loss of appetite, lax cud, reduction in
the number of cuts of the scar. A rectal examination also revealed an increase in the uterus in
size, its lowering into the abdominal cavity, an attempt to raise its pelvic cavity fails, the wall
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is flabby, the uterine contractions are sluggish, the fluctuant fluid is felt in the uterus, an
abundant amount of purulent-catarrhal exudate from the genital tract during uterine massage.

During vaginal examination, the mucous membrane of the vagina and the vaginal part
of the cervix was edematous, hyperemic. From the cervical canal into the vaginal cavity,
inflammatory exudate was emitted

With ultrasound scanning, a thickening of the endometrium was observed, the
endometrium acquired an inhomogeneous echostructure and uneven edges. The liquid was
located in the uterine cavity, as a result of which the structure was anechogenic.

Table 4.
Effectiveness of various treatment regimens for postpartum endometritis in cows
No Methods of treatment Dose and use Number of cows
1. The external genitals were washed withsoap | ~ ------- - 5
and water
2. Vagina and uterus were washed with: Salt- Throulgh a_éjf’(‘jl_/ u?]t” the pure
soda solution (1: 1) lquid discharges 5
L 3. Introduction of intrauterine tablets .
SN 1 suppository once a day for 3
(suppositories): d 5
N . ays
Furazilidone suppositories
4. To increase the uterus contraction and in/m5 ml once a dav for 3
accelerate the evacuation of the exudate from its d y 5
cavity: Oxytocin 10ME ays
5. Trivitamin A, D, E in/ m5 ml once a day for 7 5
days
1.The external genitalia was washed withsoap | 6
and water
2. The uteruswas notwashed | - ----- 6
3. Introduction of intrauterine tablets
2 (suppositories):CVGT (Comprimidos Vaginalis | 1-2 tablets once a day for 3 days 6
’ Ganadexil Tetraciclina)
4. Trivitamin A, D, E in/ m5 ml once a day for 4 6
days
5. Ihglukovit 50 ml in / m at intervals of 48 6
hours

The sick animals were isolated and had complex treatment (local and general) aimed
at removing the exudate from the uterine cavity and increasing the body's defenses of the
COWS.

The external genitalia were washed with soap and water, then treated with antiseptic
solutions and the vagina was washed.

Exudate from the uterine cavity was removed with a syringe of Jane. With a
significant accumulation of exudate, the uterus was washed with saline-soda solution in 5
cows, and 6 cows were not washed out, as the uterus was reduced.

To suppress the development of microbes, furazilidone suppositories, CVGT
suppositories were injected into the uterine cavity of the cows.

To intensify uterine contraction and accelerate the evacuation of the exudate from its
cavity, intramuscularly oxytocin 10ME was injected, 5 ml of trivitamin A, D, E was also
injected intramuscularly to all sick cows. within 5 days.

Thus, an effective treatment regimen is the second. Within four days, all signs of
endometritis disappeared in cows and according to the data of zootechnical department all
were successfully inseminated in the interval of 28-35 days after calving.
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The first scheme gave a positive result, but 2 cows did not go hunting and weren't

inseminated. The treatment was carried out for 7 days.

The second scheme gave a satisfactory result. From all the groups only 4 cows from

the first time and 2 cows from the second time were successfully inseminated.

@
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PA3JIEJI VI. BUOJIOT'UA

baouu E.A., OpunanukoBa JI.IO., OBUuMHHUKOB A.A.
Biusinue nmpoucxoxkaeHust HAa 00MeH BelleCTB KOPOB MEPBOr0 0TeJIa B MEPHOJI JIAKTANNH

@I'FOY BO "FOxcno-Ypanvckuii I'AY"

(Poccus, Tpouyk)
doi 10.18411/scc-05-2018-13
idsp 000001:scc-05-2018-13

OOMeH BellecTB B OpraHU3Me KUBOTHBIX BO MHOTOM 3aBHCHUT OT pallioHa KOpMJICHUS,
300TUTUEHUYECKUX YCIOBHI COJIEPKaHHsI CKOTa, a TaKkKe OT (PU3UOJOTHYECKOTO COCTOSTHUS
[1, 5]. Haxke B TeyeHHE OJTHOTO JIAKTAIIMOHHOTO Tepro/ia OOMEH BEIIECTB MOXKET U3MEHSATHCS
. B uacTHOcTH, Hanbojiee MHTEHCHUBHO OH NPOTEKAeT B MEPBbIE TPU MEcsla JAKTallUU B
nepuoj pa3fos, KOrja OpraHu3M KOpPOBBI crocoOeH mpoayuupoBath 40-45% ot ymos 3a
JAKTalMI0, CO CHIKEHUEM JIAKTAllUOHHOW JIEATEJbHOCTH OH CHUYXKAeTCs JI0 YPOBHS
CYXOCTONHBIX KOpOB [6, 7]. OmHako y pa3HbIX TE€HOTUIIOB >KMBOTHBIX O0INas KapTHHA
COCTOSIHUSI OOMEHa BEILECTB MOKET 3aKOHOMEPHO pa3jMyaThCs Ha MPOTSKEHUU BCEH
JaKTallMd, 4YTO OOYCJOBIEHO TE€HETHYECKHM TOTEHIMAIOM >XHUBOTHBIX U CEJICKIMOHHON
paboroii [2, 3, 4].

Lenabio ucciaen0BaHuil SBISIOCH HU3YYEHHE COCTOSIHHMS OOMEHa BEIIECTB KOPOB
IIEPBOro OTEIa HOBOI'O MOJIIITHHU3UpOoBaHHOro Thna "Kaparomap" yepHo-niecTpoii mopo/s! B
MEepPUO/I JaKTALUU B 3aBUCUMOCTU OT HUX IPOUCXOKIEHUS 10 OTILY.

Marepuansl W MeToabl uccinenoBaHus. HaydHo-umcciienoBaTENbCKUM  OIBIT
nposoauics B TOO "OX 3apeunoe" Kocranaiickoro paiiona PecmyOnuka Kazaxcran Ha
KOpOBax IEepBOro oTesna BHyTpumnopomHoro tumna "Kaparomap" u€pHO-mEcTpoil mOpOBL.
bbuio copMupoBaHO TpH TpyHNbl METOAOM MapHBIX aHAJIOIOB C YY4E€TOM BO3pacTa, JaThl
orena u mpoucxoxnaeHus. B mepByto (I) m Bropyto (II) rpynmsl Bomuin jouepu OBIKOB
TOJIIITHHCKON MOpoAbl aMmepukaHckoill cenexkuu Opouta 4078 u Jloypaiinepa 4129, B TpeTbio
(III) mouepm Obika TONIITUHCKON MOPOABI OTeuecTBEHHOW cenekuuu Smana 975. Bo Bpems
IIPOBEJEHUS UCCIIEJOBAaHUM )KMBOTHBIE HAXOAMUJIUCH B OJAMHAKOBBIX YCIOBHUSAX KOPMJICHMS U
conepkanus. [l uccienoBanus Obljla B3SITa KPOBb OT 5 JKUBOTHBIX M3 KaXKJ10HM TpYIIBL, 3a
4ac N0 YTPEHHEr0 KOPMJIEHMS C IOCIEAYIOIIUM OINPEACICHUEM B HEH OTAEIbHBIX
OMOXMMHYECKMX  TIOKa3aTeled  OEIKOBOro,  JUIMAHOIO,  YIJIEBOAHOIO  OOMEHa,
(epMEeHTaTUBHONW aKTMBHOCTU NE€YEHH, MUHEPAIbHOTO OOMEeHa, a Takke ObLIO IMOJCUUTAHO
ob1ee copeprkanre HOPMEHHBIX JIEMEHTOB C BUJIOBOM MPUHAIIICKHOCTHIO (Jieiikodopmya).
Bce MeronMku, WCHONb3yeMbIE I TIEMaTOJIOTUYECKUX MCCIENOBAaHUM, ONMCaHbl B
moHorpaduu N.I1. Kongpaxuna (2004) u sBisiroTcst oOmenpuHATIME. VcciaenoBanusi KpoBU
BBINOJIHEHBI Ha 0Oa3e MexkadenpansHoit nadoparopun GI'BOY BO «tOxHO-Ypanbekuii
rOCy/IapCTBEHHBI arpapHblii yHUBEpPCUTET». Bech monydeHHbI MaTepuan o0paboTaH
OMOMETPHUYECKH C UCIIOJIb30BaHUEM nporpammsl Microsoft Exell.

Pe3yabTaThl HcciaenoBanuii U ux obcyxaeHue. Mopdoaorndeckuii coctaB KpoBU
JIOWHBIX KOPOB IIEPBOT0 OTeNa MpeJicTaBlieH B Tadbaue 1.

Tabnuya 1
Mopdghonozcuueckuii cocmas Kpogu 0OUHBIX KOPOS
C 8UO0BbIM COCMABOM JleUkoyumos (X+Sx, n=35)
Ilokazarens I'pynina nouepeit

Op6bura 4078 Jloypaiinepa 4129 SAmana 975
T'emornobuH, r/n 92,35+2,03 96,14+4,25 80,08+2,75
SpurpounTsl, 107/ 5,08+0,17 6,4+0,50 4,62+0,16
Jleiixotmtsr, 107/ 7,28+0,58 15,01+4,31 16,54+5,08
Jlumdonutel, % 40,5+4,36 51,6+£9,16 62,8+7,44
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B T.4. 0a3oduisl, % 0 0 0
Do3uHohmIEL, % 14,51+0,02 9,00+4,10 6,00+1,26
Heiitpoduisl, %:

- MaJIOYKOSICPHbIE 2,5+0,58 1,60+0,24 1,80+0,73

- CETMEHTOSIEPHbIE 50,25+4,68 35,40+6,80 26,40+7,13

MomnonuTtsl, % 3,25+0,43 2,6+0,51 3,00

HauGonbiiee HaCHIIEHUE 3PUTPOIUTOB KPOBH T€MOTTIOOMHOM OTMEUEHO Yy Jodepeit
osikoB OpoOuta 4078 u Jloypaiinepa 4129. [lo maHHOMY MOKa3aTea0 OHH IPEBOCXOIMIIH
aHAJIOTOB - Jo4epelt Obika-npousBoautens Smana 975 na 15,3% (P<0,01) u 20,1% (P<0,01),
a MO KOJIMYECTBY OHPUTPOIMTOB B €IUWHHUIE OObeMa KpPOBH pa3HHUIA COOTBETCTBEHHO
cocraBuna 10,0% u 38,5% (P<0,05-0,001). 3T0 cBHIETENbCTBYET O O0JIee BHICOKOM YPOBHE
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX IPOILIECCOB B OpPraHU3ME >KMBOTHBIX JaHHBIX TPYIII,
00YCJIOBJIGHHOT'O CUHTE30M MOJIOKa B MOJIOYHOM KeJese.

ITo comepxanuto obmiero Oenka B CHIBOPOTKE KpoBU Jjodepu Obika OpOuta 4078
MPEBOCXOUIN CBOMX CBepcTHHUIl- nouepert Jloypaitnepa 4129 na 4,5%, Smama 975 — Ha
4,7%. Ilpu sToM nydmuii GpakMOHHBIN COCTAB ¢ TOUKH 3PEHHS TPAHCTIOPTa OEIKOB KPOBH B
opranuzme uMmenu nodepu ObikoB Jloypaiinepa 4129 u Smana 975. Ho nanbonee nydiiee
UCIIOJIb30BaHUE B OpraHu3Me OENKOBBIX BellecTB HaOmonaercss y poudepeit Opoura 4078 -
YpOBEHb MOYEBUHBI ObLI HUXkE Ha 6,7% u 3,1% B cpaBHeHuu c notroMkamu Jloypaiinepa
4129 u SAmana 975 cOOTBETCTBEHHO.

[To HamM4MIO B KPOBH IJIACTHYECKUX BEIICCTB - OOIIMX JIMIHIOB, HCIIOIB3yEeMbIX Ha
CHUHTE3 MOJIOYHOTO JKMpa U TKaHEeW OpraHu3Ma, pa3Inyuil MeXy IpyNIaMHu He YCTaHOBJICHO.

Tabruya 2
OmoenvHble buoxumuyeckue nokazamenu kposu kopos (X+Sx, n=>5)
I'pynna nouepeit

Mokasatens Op6ur 4078 Tloypaiizep 4129 Avian 975
OOuuii 6enoK, 1/ 84,0+1,30 80,4+1,10 80,2+2,10

B T.4., %: -ap0yMHUHBI 39,06+1,70 41,50+1,94 43,80+2,93
Anbda-rao0yuHbI 12,69+0,94 15,99+1,18 12,62+1,10
- OeTa-TI00YIIHHBI 13,30+1,42 11,06+0,45 11,05+0,87
-raMMa-TJI00yJINHBI 34,94+0,78 21,45+1,56 32,48+2,89
MoueBuHa, MMOJIB/JI 3,34+0,26 3,13+0,19 3,24+0,28
I'mroko03a, MMOJIB/IT 1,73+0,09 1,47+0,18 1,62+0,13
IIBK, mr% 1,45+0,05 1,49+0,06 1,46+0,12
XoJecTeprH, MMOJIB/IT 4,64+0,74 5,32+0,49 4,57+0,08
OOue MMuAsL, I/ 3,99+0,40 3,97+0,19 3,58+0,10
bera-nmunonporenasl, Mr% 83,35+3,18 73,06+0,77 81,11+2,93
KpeatuHuH, MMOJIB/JT 4ac 141,6+5,90 159,3+1,80 156,3+5,90
ACaT, mMob/1 yac 0,55+0,07 0,68+0,07 0,52+0,03
AJIaT, MMOJIB/T Yac 0,45+0,04 0,520,02 0,45+0,04

Koad. e Putnca 1,22 1,31 1,16

Kapotun, Mmr% 0,76+0,15 0,91+0,10 1,00+0,09
Llenounoii pe3eps, 00.% CO2 22,91£7,89 36,74+2,60 29,29+6,69

HecmoTpst Ha TO, 4TO pazauyuil MO KOJIWYECTBY OOLIUX JIMIUIOB MEXy TpyIIaMy He
YCTaHOBJICHO, WX COJIEpXKAaHWE HAaXOJWJIOCh B mpeaenax 3,58-3,99 r/m, TpaHcmopT oOmmx
JUMUAJOB B opranusMe y npoudepeid Obika OpbOurta 4078 Obin Beime Ha 14,1% (P<0,01), y
nouepeit Obika Amana 975 — Ha 11,0% B cpaBHeHuu ¢ notoMkamu Jloypaiinepa 4129. Huskoe
coJiepKaHne KpeaTHHHHA B KPOBU KOPOB jouepeid 6pika OpOuta 4078 CBUAETENBLCTBYET O €ro
OoJbIIEM  HCIOJIB30BAHMM B OOMEHHBIX IIpollecca 3JHEPreTHYEecKOro  XapakTepa,
o0ecreynBaroIuX MPOIece JIAKTaluU. JTO MOJATBEPkKAA€T U YPOBEHb TIIOKO3bI B KPOBU
JOMHBIX KOPOB, KOTOPBIH y nouepeit 6bika OpOuta 4078 cocraBuin 1,73 MMmoib/n, y nodepeit
osikoB Jloypaiimepa 4129 — 1,47 u SImama 975 — 1,62 MMOnb/A, XOTS KOHIICHTpAIUSI
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MAPOBUHOTPATHON KUCIOTHI B KPOBH KOPOB BCEX TPymm ObLIa Ha ogHOM ypoBHE — 1,45-1,49
Mr%.

OyYHKIMOHANBHOE COCTOSIHHUE T[I€YEeHU OpraHu3Ma >KMBOTHBIX XapaKTEepPU3YIOT
depmentsl nepeamunupoBanus - ACaTer m AJlaTel. VX KOIMYECTBEHHBIM COCTaB |
COOTHOILIEHUE I[OKa3alu, 4YTo Onmxke Bcero K  (U3HOJIOTHMYECKUM IapaMeTpam
(YHKIIMOHATBFHOE COCTOSTHUE TICUEHH OTMEUEHO Y godepeit 0pikoB Opoura 4078 u Smana 975
(1,22 u 1,16), B MeHbIIICH cTenieHN — y moTOMKOB Jloypaiinepa 4129 (1,31).

MuHepanbHBI COCTaB KPOBU IMOJONBITHBIX KUBOTHBIX, MPEACTABICHHBIA B TaOIUIE
3, Mmokaszall, 4YTO CYIIECTBEHHBIX Pa3U4Mil B KOJMUECTBEHHOM COJECPKAHUH KaJbLIUsS B KPOBU
JIOMHBIX KOPOB BCEX TPEX IPYII OTMEYCHO HE ObLIO, KaK ¥ MO KOHIeHTpamuu (ocdopa.

Tabnuya 3
MunepanvHulti cocmas kKpoeu 00liHbIX KOpos (XESx, n=3)
I'pynna nouepeit
Hoxasarers Op6bur 4078 Hizpaﬁuep 4?29 Sman 975
Kanpuuii, MMOJIB/IT 2,39+0,13 2,49+0,08 2,34+0,08
Dochop, MMOITB/TT 1,91+0,06 1,97+0,03 1,83+0,06
Ca:P 1,25 1,26 1,28
Marnuii, MMOJIB/JI 0,89+0,04 0,97+0,03 0,96+0,05

B pesynbTaTe yero otHomeHue Kaiablus K (ochopy B JAHHBIX TPYIIIAX H3MEHSIIOCH
or 1,25 mo 1,28. OTHOCHUTENHLHO MAarHusl HaAOMIOMAeTCA IIOJOKHUTEIbHAs IWHAMHKA €ro
YBEJIMUEHUSI B CBIBOPOTKE KpoBH jouepeid ObikoB Jloypaiinepa 4129 u Smana 975
OTHOCHUTEIILHO TPYIIIBI MOTOMKOB Obika Opouta 4078.

BoiBoabl. Takum o0Opa3zom, OMOXHMHUYECKHE U MOP(HOJIOTHUECKHE HCCIICIOBAHUS
KpOBU KOpOB BHyTpurnopojaHoro tuna "Kapatomap" u€pHo-n€cTpoil mopoasl noKas3ajd, 4To
MIPOUCXOXKICHUE YKHBOTHBIX OKa3bIBACT BIUSHUEC Ha OOMEH BEIICCTB B OPraHHW3ME JIOHHBIX
kopoB. [loTomku ObikOoB amepukaHckoil cenekuuu OpoOuta 4078 u Jloypaiigepa 4129
XapaKTEepPU30BAIUCH 00Jiee BHICOKUM YPOBHEM TEUEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MIPOLIECCOB, a TAKXKe MPOIIECCOB OETKOBOTO M TUMHIHOTO OOMEHa.
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BH/IaMHM pPoja nicotoana
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AHHOTAUA

MexBuoBass THOPUAM3AIUS 3aHUMAeT 3HAYUTEIILHOE MECTO TMIPH CO3JaHUU
MIPUHITMIIHATILHO HOBOTO CEJICKIIMOHHOTO MaTepHalia, TaKk KaK HEKOTOpPhIE MPH3HAKH JTUKHX
BUJOB poma Nicotiana MOXHO MPUMEHSTH JJIsl €ro KauyeCTBEHHOro yiydmeHus. Hecmorpst
Ha IIMPOKOE PACIpPOCTPAaHEHHE METO/a MPHU HKCIOJIb30BAHUU BBIABIAETCSA P TPYAHOCTEH
TEHHOTO B ()eHOTUITUIECKOTO XapaKTepa, He MO3BOJISIOIINX TPUBIICKATh MHOTHE TUKHE BHUJIBI
B TuOpuan3anuu. [ 1aBHOE MPEnsTCTBHE — HECKpEIIMBAaeMCTh BUIOB. [l ee mpeofoaeHus
HCIIOJIH30BAJICS PSII METOAMYECKUX IMPUEMOB, TTO3BOJISIONIMX CO3/aTh HOBBIN CEJIEKIIMOHHBIN
MaTrepuail.

KiaroueBble cjoBa: MexBumoBass THOpPHIN3ANNS, BUABI, POJ, METOABI KYJIbTYpHI in
vitro, KOMIIOHEHTBHI PAacTBOpa, MUTaTelbHAas Cpela, Kalllyc, OpraHOreHe3, YKOpEHEHHE,
TUOpUIHBIC CEMEHA, CTepUIIN3aIus, OOKC.

Pon Nicotiana  xapakTepusyercsi IIUPOKAM  TOJIMMOP(U3MOM,  OTPOMHBIM
KO3(QQULIUEHTOM pPAa3MHOXKEHUS, CaMO(QEpPTHIIBHOCTBIO, CHOCOOHOCTBIO K BEre€TaTUBHOMY
Pa3MHOXEHHIO, YCTOHYHMBOCTBIO K Pa3IMUHBIM 3a00JIEBAaHHUSM U JPYTUMH BO3MOKHOCTSIMH.
[IpencraBnenHsie npu3Haky, kak orMedan M.®. TepHoBckuii (1995, 1958), cmocobcTBOBAIH
Pa3BUTHIO HAYYHO-HCCIIEJIOBATEIILCKAX pPabdOT TO MEXBHIOBOH THOpUAM3AIMA B POJIE
Nicotiana.

Lenbto nccnenoBanuii OBUTO CO3/]aHNE HOBOTO MCXOIHOTO CEIEKIIMOHHOTO MaTepHraia
Ha OCHOBE MEXBUOBOH TMOpHAM3alMM TNpH pa3pabOTKe M MCIOJIB30BAaHUM KOMILIEKCA
METO/IOB ¥ PHEMOB, ITO3BOJISIONINX PEOI0TIETh HECKPEIIMBAEMOCTh BU/IOB.

B uccrnenoBanusx B KadecTBE MaTepHMHCKON (oOpMbI HMcrosib30Banu Buj Nicotiana
tabacum Lin. (copra UmmynnbIi 580 u J{ro0ek 44) (2n=48 xpoMocoM), KOTOPBI OTHOCUTCS K
cekiuu Geninae Goodspeed, cem. ITacieHOBBIX.

OmnpuTUTENsSIMU CITYXXHIH Jukue Buabl poaa Nicotiana — Nicotiana debneyi Domin
(2n=48 xpomocom), Nicotiana rosulata Domin (2n=40 xpomocom), Nicotiana amplexicaulis
Burbidge (2n=36 xpomocom).

[Ipy npuMeHeHUM CHEeUUANTU3UPOBAHHBIX METOAMK M MNPHUEMOB ObUIM IOJTyYEHbI
CTEpPHIIbHBIC MEKBUIOBBIE THOPH/IBI.

IIpu co3manuu THOPUAOB HUCHONB30BATM METOJBI KYJNbTYpHl in Vitvo, HpPUMEHSSA
OTIBUIEHHE in Vitro, WHAYIIMPOBAHWE Kajulyca W3 CEMsH, JIUCTa W CTeOJsi, opraHoreHe3a u
YKOPEHEHUs TOOETOB.

Jlnist MEeXBHUIOBOW THOPUAM3ANNU MIPUMEHSUICS METOJ OMBUICHHS in Vitro, MpH 3TOM
3apaHee KacTpUpOBaJIM OYTOHBI LIBETKOB Yy PACTEHHI MAaTEPUHCKUX (OPM, M30JIMPOBATIH OT
NBUTPHUKOB TECTHKH 32 2 JHS JI0 OXHIAEMOTO I[BETCHHWs, Ha TIECTHKH HaJIeBaIN
CrellMaIbHbIe N30JIATOPHI, 3aBSA3bIBast X TOHKMMU HUTKaMH.

Taxxe 3apanee coOupaiy NbUIBHUKKA Y OYTOHOB IIBETKOB AUKHUX BUIOB 3a 2 JHS 0
MOJTHOTO MX IIBETEHUs, Jlaee MbUILHUKKM pa3Meliand B HeOonbiue yamku [letpu, rae oHu
co3peBaj, 00pa30BbIBas MBUIBILY.

Jins  mpoBeleHHs ~ ONBUIGHHS B YCIOBHAX  In  Vitro,  CTEpHJIM30BaIU
CTHCMATM3UPOBAHHBIA OOKC YIbTPAPHOICTOBBIMU JIydaMH JIAMII B TEUYEHHH 2-X YacOB.
Janee, B cHenManbHBIX YCIOBHSAX OOKCa €O BCEM HEOOXOIUMBIM MaTepHaATbHBIM
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OCHAIIIEHUEM, CTEpPUIIM30BaHHBIM B aBTOKJIABE, IPOBOIMIN cKpemuBaHue. [loarorosnenHsle
OyTOHBI, pa3MEILIEHHbIE B HEOOJBIINE MaTEpUaThIE MEIIOYKH, CTEPUIMN30BAIIN B CTaKaHe ¢ 12
% TepeKuchr0 BOJOpOJAa B TEYeHHWE 7 MHMHYT M 2 pa3a 1O 5 MHUHYT MpPOMBIBAIU
CTEpUIN30BAaHHON JUCTHWIIJIMPOBAHHOM BOJMOHM. 3aTe€M aceNTHUYECKH BBIWICHSUIM CEMSIIOYKH
Buaa N. tabacum c ruianeHTol, nomeniany B 6onbiiue yamku IleTpy, onpuiss UX MbUIBLOH,
NpeIBapUTEeNIbHO CTEPWIN30BaHHOH B Ookce 20 MHMHYT YnbTpadHOIETOBBIMH JTyYaMH.
OnbUIeHHBIE IUIALEHTBI C CEMANOYKAMH IEPEHOCHIM B IPOOMPKM Ha CTEpUIIbHBIE
MOIU(HUIMPOBAHHBIC TTUTATEIBHBIC CPEJIbl, BKIIOYAIOUINE CICAYIONINEe KOMIIOHEHTHI B JIUTPE
pactBopa:
— Makpocosu: Ca (NO3)2 — 500 mr; KNO3 — 125 mr; MgS0O4 - 7TH20 — 125 wr;
KHPO4 — 125 wr;
— mukpocosm: MnSO4 - 4H20 — 3 mr; ZnSO4 - 7H20 — 0,5 mr; H3BO3 - 0,5
mr; CnSO4 - 5SH20 — 0,025 wmr;
— CIHeIHaTU3upOoBaHHble 00aBKu: MHO3UT — 100 Mr; ruaponusaT Ka3zemHa —
500 mr; TnamuH -1 Mmr; pubodnasun — 0,25 mr; HUKOTHH — IMr; TiunuH — 0,5
mr; nupugokcu — 0,2 mr; nmanreranar - Ca — 7 mr; caxaposa — 35 r; arap-arap
-8r.

Ha 8-e cyTku nocie onplIeHUs CMOTpENIN B IPOOUpPKaX YHCIIO 3aBS3aBILIUXCS CEMSH,
OIIJIOJJOTBOPEHHBIE CEMSTIOUKH pa3zpociuchk. OnpuieHo 06110 0T 35 10 182 3aBs3eit.

Ha 8-e cyTkm 4muciio OIIIOJOTBOPEHHBIX Pa3poOCIIUXCA CEMANOYEK ObUIO C JUKUM
BuzioMm N. rosulata — 520; ¢ nukum Bugom amplexicaulis — 174; ¢ qukum Bugom N. debneyi —
54. T'uOpuanbIx ceMsH Ha IuianeHTax N. tabacum Obu10 0OHapyxeHO Ha 30 CyTKH ¢ AMKUM
Bugom N.rosulata — 141 mr., ¢ amplexicaulis — 158 mT., ¢ N. debneyi — 38 wmr. Yacts
COOpaHHBIX THOPHIHBIX CEMsSH, IOJYYEHHbIX C HCHOJIb3YEMBIMU JUKMMU BUAAMU —
OTBUTUTENISIMU, B YCIOBHAX in Vvivo He mpopactand. OcTaBimiuecss THOpUIHBIE CEeMEHa
IpopalMBaId B YCIOBHUSX in vitro, ucmonb3ys pekomenaanuu P.I'. Byrenko (1964, 1971).
[Tonyunnu cnabble TPOPOCTKM Ha CHEUMATU3UPOBAHHBIX MUTATENBHBIX cperax. HWx
pasMHOXKAJIM B YCIOBUAX in vitro. KammycHble TKaHM MHIyLUPOBAIM U3 CEMSH, JUCTHEB U
cTe0JIsi MPOPOCTKOB Ha nmuTarenbHol cpene Mypacure u Ckyra (byrenko P.I'., 1971).

ObpasoBaincs kamnyc maccoid 100-150 mr uepe3 20-30 cyTok, ero maccHMpoBaju B
YCIIOBHSIX CTEpUIIN30BaHHOTO O0okca Ha 30-40 cyTku Ha CBeXYIO MUTaTelabHyo cpeay. [locie
NEpBOr0 MAaCCUPOBAaHUS U3 Kajlyca MHIYLUPOBAJIM OpraHoreHes Ha cpeae Mypacure Ckyra,
U3MEHAs. cooTHomeHus ctumynsatopoB (byrenxo P.I'., 1971). IlepBble mnpopocTku Ha
NUTATENbHOM cpenie B mpobupkax nossisuuchk Ha 10-15 cytku. Ha 30-40 cytku npoapociive
MPOPOCTKH B HAmOOJbIIEM KOJIMYECTBE YKOPEHSUIM B MPOOMpKax Ha MHUTATENbHOW Cpene
Vaiira (byrenko P.I'., 1971). MaccoBoe kopHeoOpa3oBaHHE OTMEYAJOCh Yy pAacTeHUH B
npobupkax Ha 30-35 cyTku mocie BbICAAKHU. Y HEKOTOPBIX pacTeHuM KOpHM Obuin ciaabo
pa3BuThl. 13 80 moGeroB ruOpugHoi komOuHamuu c JukuM BugoM N. debneyi y 20
pacTeHuii oOpa3oBanach KopHeBas cucreMa u3 60 moderoB ¢ MpUCYTCTBUEM XPOMOCOMHOI'O
coctaBa aukoro Buaa N. rosulata kopHeBas cucrema oOpaszoBanack y 25 moGeros, u3 60
noOeros ¢ aAukuM BuaoM N. amplexicaulis kopHu nosiBuinch y 20 pacTeHUH.

ObopynoBanue Ookca, CTEPUIM3ALMIO TOCYJbl, MUTATEIBHBIX  Cpel, HX
MPUTOTOBJIEHUE OCyIIecTBIsUTH o Metoauku P.I'. byrenko(1964), ocHOBaTeNbHUIIBI ATOTO
HanpasieHus. [Ipobupku ¢ KynbTypol in vitro cTaBWIM B KaMepy UCKYCCTBEHHOI'O KJIUMara,
rjae noanaepxkupainu remmneparypy 25 °C, naxHocts 70-75 %, ocBemienne 5000 1r0KcoB.

Xopomo YyKOPEHUBIIMECS PpAcTeHUsT B MPOOMpPKaX NepecakuBajid B Ba3OHBI CO
CTepuIbHOW cMechio 1/3 mecka u 2/3 3eMiM, MOKPHIBAIM XMMHUYECKUMH CTaKaHAMU IS
NoJ/Iep>KaHus TIOCTOSIHHON BJIa)KHOCTH, BBIPAIIMBAIN B OCEHHEE-3UMHEE BpEeMsI B TEIUTUIIE Ha
HMCKYCCTBEHHBIX TIOJIOTPEBE M OCBelieHNU. Jl0 IBETEHUS AOCTUTIIH 15 THOPHUIHBIX pacTeHUN
ot onbuteHus N. amplexicaulis, 12 pactenuii ot onbuteHust N. debneyi u 11 pacrenuii ot N.
rosulata.
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Bripocmiie ruOpumHbie pacTeHHs OBLIM CTEPUIBHBI, IIBETKH OIAIalid, CEMEHa He
3aBsI3BIBAIMCH. [10ICUeT yncia XxpOoMOCOM B COMAaTHYECKUX KIJIETKAX KOPEHIKOB MMOKa3all, YTO
B ruOpuaHbIX kKoMOuHammsx: N.tabacum x N. amplexicaulis oHO paBHO 42, T.€. TarIONIHBINA
Habop xpomocom N.tabacum — 24 u N. amplexicaulis — 18, B komOunanuu N.tabacum x N.
debneyi — 48, T.c. ramronausiii Habop xpomocoM N.tabacum - 24 u N. debneyi — 24, a y
pactenuii N.tabacum x N. rosulata — 44 xpoMocoMbl. D10 rarmonaHbii Habop N.tabacum —
24 u N. rosulata — 20.

Takum 00pa3oM, pU UCTIOIB30BAHUU METOAA KYJIbTYPHl KJICTOK TKaHEW M OpPraHOB B
YCIOBHSAX in Vitro OBUIM IMOJy4EHBI MEXBHJIOBBIE THOPHIBI, Y KOTOPBIX MaTCPUHCKON
dopmoii 6611 N. tabacum, a onsuTUTENIeM AWKUE BUA poja Nicotiana.

OTH THOPUIBI TOCITYKUIIA UCXOJIHBIM MaTEPHAIIOM TSI U3YUEHHSI IIPOLIECCOB MUKPO-U
MaKpOCIIOpOTeHe3a, MPEOI0JICHUs CTEPHIIBHOCTH U NOJIy4YeHUs (OpM «TabadHOTO TUIIAY, 110
(heHOTUITY COOTBETCTBYIOIIUM KYyIbTypHOMY Tabaky (Jlappkuna H.W., 2015, 2017).
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Abstract

The influence of ionizing radiation on blood coagulation have epifizarnah animals
revealed that animals epifizarnah time recalcification, thrombin time and the burden of free
heparin dramatically shortened, tolerance of plasma to heparin is enhanced. When ionizing
radiation epifizarnah animals observed prolongation of the time of recalcification, shortening
of thrombin time and a sharp weakening of the tolerance of plasma to heparin, i.e., the pineal
gland actively participates in the regulation of blood coagulation in normal and radiation
pathology.

Keywords: epifiz, blood coagulation, recalcification, x-ray

Beenenune. Ilocne oTkpbITHS HOHM3MpYyROIIMX u3iydeHud Pentrenom (1895) u
bekkepenem (1896) Obutn cienanbl mepBble HAOMIOMCHUS WX OMONOrHYecKoro nerctBus. C
ATOT0 BPEMEHM ILENIbI0 PAJHMOOHOIOTUYECKHX MCCIEIOBAHUN CTal0 HM3Y4YE€HHE IPOLECCOB,
INPOUCXOJAIIMX TpPU TOMIOMIEHWH JYYHMCTOH DSHEPIHMHM, B UTOre MPUBOAALIMX K
panuanoHHOMY 3 (deKTy, CTUMYISIMUA (PU3HOTOTHIECKUX (DYHKIIMNA, TOPAXKEHUIO UITH J1aXe
K FMOeH KJIETOK, TKaHEel U BCero opraHu3ma.

Jlo cepenunbl XX cTOJNETHS MHOTOYMCICHHBIE UCCIENOBaHUS 10 MpodiieMe
panvalMoOHHONW OHMOJOTMM 3aHMMalld MHOTMX YdeHbIX. Ho 3Ta Hayka kak TakoBas craja
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0hOpMITATHCSI, HAYMHAS ¢ cepeIUHbl XX BEKa, B CBSI3M C MCIOJIb30BAaHUEM aTOMHOW SHEPTUHU
B BOGHHBIX 1 MUPHBIX LIEJSX.

TpyaHo 0000mMUTE TOT OTPOMHBII MaTepuall, KOTOPbI HAKOIHJIICS 32 KOPOTKOE BpeMsi
B pe3yJibTaTe BCeoOIIero BHUMAaHUA Ha MPO(UIAKTUKY U JICUYCHHE JIy4€BOTO MTOPAKECHHUS.

Pasnnunble TKaHM, oOpraHbl W CHUCTEMBbl MJIEKONUTAIOIIMX XapaKTepU3YIOTCS
pasIMYHON  paJAMOYyBCTBUTENBHOCTBIO. [lo  pagmodyBCTBUTENBHOCTH  HalitogaeTcs
CllefyIollas IOoCJe0BaTeIbHOCTh: OpraHbl KPOBETBOPEHUS, KpPOBb, JHUM(pOMHAs TKaHb
(cene3eHKH, TUMYC), MOJIOBBIE JKEJIE3bl, XKEIyJOUYHO-KUIIEYHbIH TPakKT; Oosee yCTOMUYMBBIMU
ABJIAIOTCS HEPBHBIE KJIETKM U IOIepedHo-nojiocarblie Mbimipl. B 1906 r bepronse u
TpubOHAO pPACHOJOKHUB OpraHbl W TKAaHH 1O CTENEHH WX pPaJHOYyBCTBHTEIBHOCTH,
chopMHpOBaIM IPABUIIO, IJIACSIEE, YTO C YBEIMYEHHEM CTENEeHH MOpP(OIOrHyYeckod u
dyHkunoHaNbHON AuddepeHInpOBKH, a TaKXKe NPU CHUKEHHH MHUTOTHYECKOIO HHEKca
PauOYyBCTBUTENIBHOCTD KJIETOK YBEJIMYUBACTCS.

[Ipouecc cBepTbIBaHUSA KpPOBU SBJISETCS BA)KHEHIIMM 3aIIMTHBIM MEXaHHU3MOM
opranusma. Hapymenue cBepThIBaHMsSI KpPOBU HPUBOAMUT K IATOJOTMYECKOMY COCTOSIHMIO,
yacTo oOphIBarolieMy JKuU3Hb. CBepTbIBAHHWE KpPOBU MPEAYNPEKIACT KPOBOIIOTEPIO MpU
paHEHUU KPOBEHOCHBIX COCYJOB, B pe3yJIbTaTe KOTOPOro oOpa3yercsi KPOBSHOW CTyCTOK —
TpOMO, 3aKyIOPUBAIOLINI MeCTO paHeHHIO. V3yueHue npouecca CBEpThIBAHUS KPOBU UMEET
3HAYEHUE JUIs MPEeNyNpeKIeHUs CMEpTENbHbIX KPOBOTEUEHUH M JUIl COXPAaHEHMs KpOBH,
UCIIOJIB3YEMOM IS €€ IIEPEJINBaHUS.

I'emokoarymsisi  TIPEJICTaBISIET COOOW CIIOKHBIM (DePMEHTATUBHBIN TIpOIecC, B
KOTOPOM Y4YacTBYeT OOJblIOoe KOJINYecTBO (pakTopoB. M3ydyeHue ponu 3TUX (PAKTOPOB B
MeXaHU3Me IpoLecca CBEPThIBAHUS HMMEET BA)KHOE 3HAUYEHUE B MEIULMHE, KIMHUYECKOU
IPaKTUKE, T.K. IaTOJOIMYECKHUE HM3MEHEHUS B OpIaHU3ME BBI3BIBAIOT OIPE/IEICHHBIE
M3MEHEHHUS B FEMOCTAaTHUECKON KapTUHE OOJIbHBIX.

Bnusinue wnoHuM3upytomiero oOJIy4eHHs] Ha TE€MOKOAryJsiiMi0 JaBHO IPUBJIEKAET
BHHUMaHUE KaK 3KCIEPUMEHTATOPOB, TaK M KIMHULIMCTOB. Kak U3BECTHO HEWPOrOPMOHAIbHOE
3B€HO B pEryJsiUM TEeMOKOAryJsilMM TpPH Pa3IHYHBIX (YHKIHOHAJIBHBIX COCTOSHUSIX
OpraHu3Ma TakXe HcciaenoBaHo oOmmpHo. HecmoTps Ha 310, 3HaueHue osnudusa u
3MHU(U3aPHBIX TOPMOHOB B PETYJISALMHM T€MOKOAryJISIIIMM B HOPME U MATOJOTMH UCCIIEI0BAaHO
HE3HAYUTENIbHO U B HACTOSIEE BpPEeMs JaHHOE HCcienoBaHUe akTyainbHO. [loaromy OblLia
[IOCTaBJIEHA 33/1a4a KCCeA0BaTh 3HaYeHHe dMn(pr3a B HOPME U IPH JIy4eBOW NAaTOJIOTHH.

Matepuan U MeToAbl HccienoBaHud. s McciaenoBaHUs MCIONb30BAIUCH Oesble
HEJIMHEWHBIE KPBICBI-CaMIlbl B Bozpacte 9 Mecaues, Maccoii 200 r., B kosmyectse 150.

HccnenoBanue mpoBOJIMIIN B TPEX CEPUAX OMBITOB. M3yueHO BpeMs pekaabTH(PUKALUU
I1asMbel 0 MeTony Xayaiula, TPOMOMHOBOE BpeMs U CBOOOJHBIM remapuH IO METOILy
Cupman, TOJIEpaHTHOCTH TUTa3MBbI K Tenapuny o meroay bepreprodd u Poxka.

B nepBoil cepuun onbITOB ompenensuii (hakTopbl CBEPTHIBAHUS KPOBU y HMHTAKTHBIX
KUBOTHBIX, BO BTOpPOH CepuUHM — Yy OSNHU(PHU3IKTOMUPOBAHHBIX, B TpeTheW cepuu — y
00JTy4eHHBIX AMU(PU33KTOMUPOBAHHBIX KUBOTHBIX. Snudus yIansum 1o
monupunupoBanaomy meroxy J.M.Aymoa (1969). JKuBoTHBIX 00Iyyanu Ha PEHTTEH-
ycranoBke PYM-11 (B no3e 800 P). IlomyueHHwle pe3ynbTaThl 0OpaOOTaHbl METO/IOM
BapHallMOHHOM CTaTUCTHUKH.

Pe3ynbratel nccnenoBaHus U UX OOCYXKIEHHE. Y WMHTAKTHBIX JKUBOTHBIX B CPETHEM
BpeMs pekanpTHuKaimu coctaBwio 81,0+1,7 cek, TpomOGuHOoBoe Bpems 26,0+0,3 cek,
TOJIEPAaHTHOCTH IU1a3MbI K renapuny 138,0+0,8 cex, cBoboanslii renapun 11,0+0,4 cex.

Bo Bropoit cepum  ombITOB  M3y4dasd  (AKTOpPbl  TEMOKOArylsluu Y
MU(PU3IKTOMUPOBAHHBIX JKUBOTHBIX. YUepe3 JnecsATh [OHEH IMocie yaleHus snudusa B
CpeIHeM BpeMs peKalbTU(UKAIUKU U TPOMOMHOBOE BpeMs ykopotuioch (25,0+0,4 cex, P<
0,001 u 13,0+0,2 cex, P< 0,001 coOTBETCTBEHHO), TOJEPAHTHOCTH IUIA3Mbl K TE€HaApUHY
ocnabesaer (177,0+1,4 cek, P <0,001), cBoboansiii renapun ymensinaercs (7,0+0,1 cex, P<
0,01), T.e. ynanenue snu¢u3a NpuBOAUT K YKOPOUEHHUIO BPEMEHHU peKabTU(HUKAIMK OoJee 3
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pa3 (ma 70%), TpoMOMHOBOE Bpemsi ykopauuBaercs B 2 pasa (Ha 50%), TolepaHTHOCTh
I1a3Mbl K renapHy ocnadusercs Ha 21%, cBoOoaHbIN renapuH cHuxkaercs Ha 36%.

Bce 310 roBopuT 0 TOM, YTO SnU(U3APHBIE TOPMOHBI SBISIOTCS MOUTHEHIINM
PEryJsTOPOM aKTUBHOCTH (pakTopoB remokoaryimsimuu. C  ynaneHueMm snudusza pe3ko
U3MEHSIETCS PEryJIsSTOPHBIA MEXaHU3M CBEpPThIBaHUS, B pe3yjibTaTe Yero AakKTHUBHOCTD
(bakTOpOB TeMOKOATYISIINUK 3MEHSETCSI B HECKOJbKO pa3. [IpuunHOl BhIIEyKa3aHHOTO, IMO-
BUJUMOMY, CBSI3aHA BBIKJIIOYCHHEM HMHTUOMPYIOMIETo NeUCTBUS SMU(pU3apHBIX TOPMOHOB Ha
pPWIM3HHT-(AKTOPbl TUIOTajaMyca M TPOIHOTO TOPMOHOOOpazoBaHusi TUNOGU3apHO-
HAJIIOYEYHUKOBOU CHCTEMBI.

B Tperbeil cepum OMBITOB HCCIIEAOBAHO BIMSHHWE HOHU3UPYIOIIETO OONydyeHHs Ha
dakTopbl  reMOKOaryiasiiuu y  SMNU(PU3IKTOMUPOBAHHBIX  JKUBOTHBIX.  Pe3ynbTarhbl
WCCJICIOBAHMS BBISBHIIM, YTO B CpelHEM Bpems pekaibrudukamuu coctaBmio 40,0+0,8 cex
(P< 0,01), TpombunoBOE Bpems 10,0+0,5 cex (P< 0,02), TosepaHTHOCTH IJIa3Mbl K TeHapUHY
190,0+2,7cex (P< 0,01), cBob0aubI1# renapun 5,0+0,2 (P<0,01).

[locne wuoHM3MpyOWEro OO0Ny4YeHUsT SNUPU3IKTOMUPOBAHBIX JKUBOTHBIX BpeMs
peKanbTU(UKAMHE YKOPAaYMBACTCs, TO €CTh TPOMOOIJIACTUYECKass aKTHBHOCTH BO3pacTaerT,
TPOMOMHOBOE BpeMsi YKOpayMBaeTcsi — BTOpas CTaiusl CBEPTHIBAHUA YCKOpSETCH,
TOJIEPAHTHOCTH IUIa3Mbl K TE€MApUHY IJIAaBHO OcllabeBaeT, CBOOOHBIN TelapiuH paBHOMEPHO
cHmXkaercsa. Bee 3To ykaspiBaeT Ha TO, YTO ANU(U3 HE TOJIBKO B HOPME, HO M MPHU JTY4eBOU
MaTOJIOTUH aKTUBHO BIIMSET HA MEXaHU3M IeMOKOATyJIsIUH.

Beompl. 1. YV  3nu@U3IKTOMUPOBAHHBIX JKUBOTHBIX YCKOPSETCS OOpa3oBaHUe
TPOMOOIIIIAaCTHHA U TPOMOHMHA B KPOBH.

2. Ilpu moHwusupyoomeM 00IydyeHUU y AMU(PU3IKTOMUPOBAHHBIX KHUBOTHBIX PE3KO
BbIpaxxeHO yckopenue | u Il cragum MexaHu3Ma CBEpTHIBAaHUS KPOBH, BCIICIACTBHE
ocJ1abJIeHus! TOJEPAHTHOCTH IUIa3Mbl K FellapuHy U CHU)KEHUS CBOOOHOIO TelapuHa.

3. Dnu@u3 akKTUBHO YYacTBYET B MEXaHU3ME PETYIISIIHN TeMOKOATYJISIIIUN B HOPME H
IIPH JIy4€BOM aTOJIOTHH.
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Hayunwiii pykosooumens: Tennviil [lasuod Jlveosuu
AHHOTAIUSA

HccnenoBanbl 0COOEHHOCTH yJIbTPaJMaHHBIX PUTMOB CHHTE3a Oelika B IIa3Me KpOBU
KpbIC CTapbIX JKMBOTHBIX B HOPME W TIPU XPOHMUECKOW HWHTOKCUKaluu. B xozxe
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SKCTIEpUMEHTa TPOBEICHO CPAaBHEHHME AKTUBHOCTH CHHTE3a OOIIEero Oelika, alhbOyMHUHOB H
rJI00yTMHOB IUIa3Mbl KPOBH. BBIABICHHbIE HaMU KoJjeOaHHs colepaHus oOmero Oenka,
aTbOyMUHa W TJIOOYJIMHOB MOTYT OBITh OXapaKTepPH30BaHbI KaK yJIbTPaJHaHHBIC C
nepuogamu ot 20 go 30 muHyT. B ycnoBusX 3KcmepuMeHTa HamOoee BBIPAKCHHBIE
U3MEHCHHS 3apeTHMCTPHUPOBAHBI B PHUTMUYECKHUX KOJCOAHMSIX CHHTE3a albOyMHHAa U
rJI00yITMHOB TUIa3MbI KPOBH MTPH TOKCHYECKOM BO3/ICHCTBHH Y CTapBIX )KUBOTHBIX.

KiroueBble cioBa: ynbTpajuaHHBIE PUTMBI, TUIa3Ma KPOBH, KPBICHI, XPOHUYECKAs
MHTOKCHUKAIUs, CHHTE3 OejKa.

Abstract

The features of the ultradian rhythms of protein synthesis in the blood plasma of old
animals of rats in normal and chronic intoxication. In the course of the experiment compared
the activity of total protein synthesis, aloumin and globulins of blood plasma. We identified
fluctuations total protein, albumin and globulin can be characterized as ultradian with periods
of 20 to 30 minutes. Under experimental conditions, the most expressed changes in the
rhythmic oscillations of the synthesis of albumin and globulins of blood plasma account with
toxic effects in old animals.

Key words: Ultradian rhythms, plasma blood, rats, chronic intoxication, of protein
synthesis.

Oxoso4acoBple M CYTOYHBIE PUTMBl OTJIMYAKOTCS DHJIOTEHHOCTBIO, U HE
COOTBETCTBYIOT HU OJJTHOMY M3 M3BECTHBIX ITOKAa LIMKJIOB BHeIIHEH cpenbl [2]. Tem He MeHee,
OHM BeIyT ce0si Kak peryjJsTOpHble OCHWIIATOPbI, U HX CJIEIyeT paccMaTpuBaTh Kak
BAKHEUIINN KOMIIOHEHT BPEMEHHOM OpPraHM3aluy TKaHEW. B CBA3M C 3TUM, yJIbTpaguaHHbIC
PUTMBI MOTYT CIIY’KUTb HE TOJIBKO HAJEKHBIM MapKepoM MOpP(}oIOrn4eckoi 3penocTH, HO U
(yHKIIMOHAJIBHOW AKTUBHOCTH TKaHU [8], a Tak ’k€ MO3BOJSIOT BBISIBUTH BbIPA’KEHHBIN
TOKCHYECKHUil 3P PexT.

CepoBoZ0pOJI, SABJISIOLIMIICS COCTAaBHOW YacThi0 MPUPOJHOTO raza AcCTpaxaHCKOTO
ra3okoHaeHcaTHoro MecropoxxaeHus (AI'KM), obnanaer BEICOKOW TOKCUYHOCTBIO ISl BCETO
s)kuBoro [1, 3]. bmaromaps BBICOKOW MPOHHUIIAEMOCTH THCTOTEMAaTHYECKUX OaphepoB ISt
CepoBOZIOpPOAa M OOPa30BaHUIO HU3KOPACTBOPUMBIX CYJIb(QHIOB, YIHETAIOTCS (HDEPMEHTHI,
HapylIIaeTcss KUCIOTHO-1IEI0YHOE paBHOBecue [5, 6].

IIpyn XpOHHMYECKOW HMHTOKCUKALUU CEPOCOJEPKAIUE TOJUIIOTAHTHI MPOSIBISIIOT CBOE
neiicTBMe U B 00beMe IUPKYIUPYIOIIeH KpOBHU, Hapyllas OOMEHHBIE IMPOLECCHl MEXIY
MUKPOLMPKYJIATOPHBIM PYCIIOM U KJIETKaMH [7].

AHanu3 JUTEpaTypHbIX MCTOYHMKOB TIIOKa3blBa€T, 4YTO CBEICHUN O peakuuu
yABTPaAMAaHHBIX PUTMOB 001IEro OesKa, abOyMUHa U TJI00YIMHOB IUIa3Mbl KPOBU KPBIC, KaK
B HOpME, TaK U IPU XPOHUYECKONW MHTOKCHKAIIMHM CEPOCOAEPIKAILErO ra3a MPaKTUYECKU HET.

VYuuTeiBas BBILIE HW3JIOKEHHOE, LENbI0 JaHHOW paboThl SBUJIOCH H3Yy4YEHHUE
O0COOEHHOCTEH YNbTpaJMaHHBIX PUTMOB CHHTe3a Oejika B IUIa3Me€ KpPOBU KpbIC — CaMIIOB
CTapbIX JKMBOTHBIX B HOPME, TP XPOHUUYECKOM BO3AEHCTBUU CEPOCOIEPIKALLETO IPUPOIHOTO
raza AI'KM, a Tak ke pu BBEJICHUH KOMILIEKCa aHTHOKCUIAHTOB.

Marepuainsl ¥ MeTOIbl HccieoBanus. OObEKTOM HcciieoBaHus cirykunu 90 camiioB
OecropoHbIX OeNbIX KpbIC, KOTOPBIX COJIEp’Kall B YCIOBUSX BUBapHUs NpPHU CBOOOJIHOM
JIOCTyTIe K nuiie ¥ Bojae. JKUBOTHBIE ObUIM pa3JiesieHbl Ha TPU TPYIIBI: KOHTPOJIBHYIO U JIBE
AKCIEPUMEHTAJIbHBIX. VHTaKTHBIE >KMBOTHbIE HAXOAWJIMCh MO 4 Yaca B TIepMETUYECKH
3aKpBITOM 3aTpaBOYHOM Kamepe, UYTO U OMBITHBIE, HO 0€3 MPHUCYTCTBUS CEPOCOAEPIKAIIETO
raza. llepBasg rpynma 5SKCHEpUMEHTANbHBIX JKUBOTHBIX IOJBEprajach BO3CHCTBHUIO
OpUPOIHOTO cepoBojopoacoaepxkamiero raza AI'KM, B konuenrparmu 90 + 4 mr/m3 B
TedyeHHe 6 Henenb no 4 yaca B J€Hb (NIOHEAENbHUK — MATHHMLA). Bropas rpymma
HKCIIEPUMEHTAJIbHBIX JKUBOTHBIX B TEUYeHHE O HeAeNnb OIbITa 4Yepe3 JEeHb [oJydana
BHYTPUMBIIIEYHO TUMaIUH (mpousBoacTBo Camcon — Men OOOQO, r. Cankr — IlerepOypr,
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Poccus) u3 pacuera 0,01 mr ma 100r maccel Tena. BBenenue anmbda-tokodepona arerarta
(10% macnsHbIN pacTBOp, Mpou3BoacTBO PapmaneBTudeckas ¢padpuka Cankt — [lerepOypra
OAQO, Poccust) ocymectiasuiock per 0S B goze 0,5 mr ma 100r maccel Tenma Kaxaoro
J)KUBOTHOTO B TeueHue 14 nHel 10 ombiTa U BO BpeMs BCEro mnepuojaa 3arpaBku. [is
OCYIIECTBIICHUSI XPOHOOMOJOTHYECKUX HCCIIEJOBAHUM WHTAKTHBIX U OIBITHBIX >KMBOTHBIX
3a0uBanu uepe3 Kaxaple 20 MMHYT B TE€YEHHMM 3-X 4YacoB IIOCJIE€ NPEKpAIICHHUs MOMEHTa
3aTpaBKU. Hapxotuszauust ~ KMBOTHBIX  OCYHIECTBIISZIaCh ~ STaMHUHAJIOM  HaATpus
(BHyTpuOptommHHO B g03¢ 5 mr Ha 100r maccel Tena), mocje Yero OCYIIECTBIISLIH
JEKaruTao U Npou3BoAuIN 3a00p KpoBHu. Onpenenenue obiiero Oenka B jaa3Me KpOBU
PETUCTPUPOBATI C TIOMOIIbI0 OMYpETOBOTO METOJA MPU MOMOIIM CHEKTpodoTOoMeTpa Hpu
nuHe BotHBI 500—560 uM. PacueTsl mpou3BOAMIMCE MO BBICTPOCHHOMY KAITHOPOBOYHOMY
rpapuky. Ormpenenenue colepXkaHusg anbOyMHHA B IUIa3ME€ KPOBHU OCYIIECTBISUIOCH
YHU(UIIMPOBAHHBIM METOJIOM [4], Ha criekTpodoTomeTpe mpu JuirHE BOJIHBI 630—690 HM.
Pacuersl MPOM3BOAMIINCH IO BBICTPOCHHOMY KalIMOpoBOYHOMY Trpaduky. Matepuaisl
uccienoBanusi ObUTM 00pabOTaHBl CTATUCTUYECKH C HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
nporpamm Microsoft Excel u “Kocunop-ananus».

Pesynbratel uccnenoBanus. BruisBieHHbIe HaMu KojeOaHUs COAEp)KaHUSA OOILEro
Oenka, albOyMHHa W TJIOOYJIMHOB MOTYT OBITh OXapaKT€PU30BaHbl KaK OKOJOYACOBBIE C
nepuoaamu ot 20 10 30 MUHYT.

Kak mokasan aHaian3 KMHETHYECKON KPWUBOH, CpeaHee coaepkaHue oOIiero Oeiika B
11a3Me KPOBH CTapbIX MHTAKTHBIX KUBOTHBIX cocTaBisieT 69,07 r/n. 3a Bpems HaOIOaeHUS
oTMe4daeTcst 4 TOCTOBEPHBIX MHUKA CHHTETHYECKOW akTUBHOCTH Ha 20-i, 80-i1, 120-i u 160-i
MUHYyTax HaOJIIOACHHs. AMIUTUTYAA KoJebaTeIbHbIX MPOIECCOB COEepKaHus 00IIero 0enka B
IJ1a3M€ KPOBU CTapblX MHTAKTHBIX KUBOTHBIX COOTBETCTBYET 6,3% OT CpeHEro 3Ha4eHus C
nepuoaoM Kosnebanus B 40 MUHYT.

AmmuuTyna Koje0aTebHBIX MPOIECCOB COACPIKaHUS TPYNIBI INIOOYIUHOB B TIa3Me
KPOBHM CTapblX MHTAaKTHBIX XHUBOTHBIX COOTBETCTBYET OKOJO 9% OT CpPENHEro ¢ MepuoioM
koneOanuit B 40 u 60 munyr. Ha XpoHOrpamMMe BBISIBIEH TaK € OKOJOYaCOBOW PHUTM
cojepkaHus anbOymuHa ¢ ammutyaoil 10% ot cpenHero u mepuonom kosebanus B 40
MuHyT. Hamu 3apeructpupoBaHo 4 nuka NOBBIIIEHHUS CUHTETUYECKOW aKTHUBHOCTU Ha 20-i,
80-i1, 120-ii u 160-if MuUHYTaX HaOTIOACHHUS.

Haubonee BbIpakeHHbIE U3MEHEHHS B OKOJOYACOBBIX PUTMUYECKUX KOJEOAHMSIX
colepkaHusi OENKOB IUTa3Mbl KPOBH Y CTapbiX JKUBOTHBIX 3apeTHCTPUPOBAHBI IPHU
TOKCMYECKOM  Bo3jedcTBUU.  Tak, B YCIOBHSIX  MHTOKCUKALUW  MPHUPOJHBIM
cepoBoaopozacoaepxkammm razoM AI'KM, B kornentparuu 90 Mr/m3 IpouCXOAUT CHIKEHUE
coaepxanusi obmiero 6enka Ha 2%, aMIiMTyAa KosiebaHuil cocraBiseT 5,8% OT cpenHero,
nepuon 40 mMuHyT. XapakTep KHHETHYECKOW KPHUBOW TIIOOYIMHOB M anbOymuHa, Oosee
CIJIQ)KEHHBIN 10 CPAaBHEHUIO C KOHTPOJIEM. AMIUIMTYAA KojeOaTeNbHBIX IMPOILIECCOB 3TOM
IpyMIibl GEKOB COCTaBUIIA OKOJIO 8% OT cpeliHero ¢ nepuojamu konebanuii B 60 u 40 MUHYT.

Ha ¢one xommekcHOTro BBEJIEHUSI aHTHOKCUIAHTOB (anb(a-Tokodeposa U TUMAIHNHA)
MpU XPOHUYECKOM BO3JIEUCTBUM MPUPOJIHOTO Ta3a y TaHHOW BO3PACTHOM T'PYIIbI JKUBOTHBIX
MPOUCXOAUT MOJTU(DHUKAITNS OKOJTOYACOBBIX OCITUJUISAIIHM.

BoiBogpl. [lo Mepe CTaHOBIEHHMS aJaNTAllMOHHBIX MEXAaHU3MOB K 3K30T€HHBIM
TOKCHYECKHM BO3JEUCTBUSAM Ha (OHE BBEJIEHHUS AHTHOKCHUIAHTOB Yy CTapbIX >KUBOTHBIX
OTBETHAs PEaKIUsl MPOSIBISIETCS B CHIDKCHMHM aMIUIUTYIBI KoJliebaHwii oOiiero Oenka u
NI0OYJIMHOB B CpPaBHEHWH, KaK C KOHTPOJEM, TaK M TpU CpPaBHEHUH C TPYIIOH,
MOJIBEPIIMXCSI MHTOKCUKAMU. B CpaBHEHMM C KOHTPOJEM PETUCTPUPYETCS YMEHBLICHHE
aMILTUTYIbI Kosiebanuii oOmiero Oenka Ha 1,3% u rmoOymuaoB Ha 6%. B cpaBHeHUU C
TPYNINON >KUBOTHBIX, HAXOMISIIMUXCS B YCIOBHUAX HHTOKCUKAIMK aMIUITUTYyAa KoseGaHu
obmero 6enka Hiwke Ha 0,8% u rpynmnel T1o0ynuHOB Ha 4,4% ot cpennero. Kpome Toro, Ha
¢doHe BBEJICHHS AaHTHOKCHUAHTOB HAOIIOAAETCS CTIIAKUBAaHNE KMHETUYECKOW KPUBOU TPYIIIIBI
ro0ynMHOB. B0O3MOXXHO, 3TO CBSI3aHO C MCTOIEHHWEM KOMIIEHCATOPHBIX BO3MOXHOCTEH
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M3y4aeMoOM BO3pACTHOM  TpymHIbl KUBOTHBIX. [loJiydeHHBIE JaHHBIE TOBOPAT O
1es1eco00pa3sHOCTH  BBEJCHHUSA AHTUOKCHJIAHTOB TpYIIE CTapbIX >KUBOTHBIX Ha (QoHe
XPOHUYECKONH MHTOKCHKAITHH.
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AHHOTAIUSA

B nmanHO#N cTaThe pacCMOTPEH aKTyaJIbHBIM BOMPOC, CBSI3AHHBIM C MEPCHEKTUBAMH
WCIIOJIb30BaHUS MHIJLIMMETPOBOTO JMANa3oHa 3JIEKTPOMAarHUTHBIX BOJH B MPAKTHUYECKUX
nensix. [IpoBeicH SKCIIEPUMEHT 10 U3y4EHUIO ACHCTBHS (POHOBOTO PE30HAHCHOTO U3TyUCHHS,
3aMMCaHHOTO C WKCOAOBBIX Kielled, oTHocsmmxcs K BuAy Ixodes persulcatus u Ixodes
pavlovskyi. B pe3ymnbrare TmOJIy9eHBI JaHHBIC, CBHJICTEIBCTBYIOIINE O CHIKCHUU
CIIOCOOHOCTH KJIeIeH 3aleruiaThes 3a (iar.

KuroueBble  cioBa:  MKCOAOBBIE  KIJICIIM, KpalHE  BBICOKME  YaCTOTHI,
AIEKTPOMArHUTHOE U3JIy4eHHe, JOHOBOE PE30HAHCHOE U3TyUYeHHE, BOJA.

HkconoBble KJEUM SBIAIOTCA  00s3aTENbHBIMU  IMapa3uTaMH  Pa3HOOOPA3HBIX
’KMUBOTHBIX M HMMEIOT BCECBETHOE pacrpocTpaHeHue. Haunbonee omacHble i 4eloBeKa U
KUBOTHBIX MAcTOMIIHBIE Kieuy poja Ixodes, KoTopble Takke MMEIOT IIUPOKHUIl apeai, HO
MPAKTUYECKH BE3/I€ 3aceisioT OMOTONMbI C OOraToil pacTUTEIbHOCTHIO B BHJIE TPaBbI,
KyCTapHUKOB, AepeBbeB. Cpean Hux Ixodes persulcatus P. Sch. 1930 (Taéxubiit kiemr) umeer
apeas OOMTaHMsI, OXBATHIBAIOUINI BCIO TAeXKHYIO 30HY Halled cTpaHbl U cTpaH bantuu. B
npeznenax bemopyccun u YKkpauHbl CyIIecTBYeT HECKOJIBKO JIOKAJIBHBIX MECT €r0 MOCEICHHUS.
B 1o Bpems kak Ixodes pavlovskyi Pom. 1946 (BTopoil mo 3HaueHHIO B Ta&XHOW 30HE
Asmuarckoii yactu Poccun) umeer pasopBaHHbIN apean oOutanus. OH oOutaer Ha JlanbHeM
BocToke (I[Ipumopckuii kpait), mectamu B 3amagnoid Cubupu B ropax IOxnoit Cubupu u B
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ropax ceepo-Bocrtoka Kazaxcrana. B xonme XX Beka 3TOT BUJ HaiIEH B OKPECTHOCTSAX T.
Tomcka (Cameruna, 1972; ®ununmona, IlanoBa, 1998; Pomanenko, 2005). M3 Bcex
Ha3BaHHBIX BUIOB HanOOJIce MHOTOUUCIICHHBIN — TaexkHbIH Kienr Ixodes persulcatus.

Haubonbiiee 3Hauenue kiemu poja Ixodes MMEOT Kak MEPEHOCUYUKU BO30OYyAHTENEH
Pa3IMYHBIX TPAHCMUCCUBHBIX TPUPOIHO-0YArOBBIX 3a00JI€BaHUH UeIoBeKa U KUBOTHbBIX. J1Jist
YeNIOBeKa OIMAaCHBI TOJILKO TE€ BHJBI KICHICH, KOTOphIE CIMOCOOHBI HAmauaTh Ha HEro M
npucacbiBaThCcsi. B Hamem perumone TakoBbIMU sBiAIOTCS Ixodes persulcatus u Ixodes
pavlovskyi (Pomanenko, Yekankuua, 2004). DTu KIeHmM MOABEPraiuCh BCECTOPOHHEMY
U3YYEHHUI0, B pe3yJbTaTe WCCIECIOBAaHUI yCTAaHOBJIEHO, YTO OHU YYacTBYIOT B
pacmpoCTpaHEHUH PA3IUYHBIX IO CBOEH NpUpoJe OOJBIIOTO YWCIA OMACHBIX OOJie3HEH
yelloBeKa M KMBOTHBIX. Cpeau HUX 5 BUAOB BUPYCHBIX 3a00JIeBaHUM, U3 KOTOPBIX Yalle
BCEr0 YEJIOBEK MOPAXKAETCS BHUPYCOM KIIeHIeBOro sHIedannta. K HacrosmeMy BpeMeHH OT
TaeXHOTO KJellla B MpejeNiaX €ro apeaia BbIIEJICHO HECKOJBKO THICSY IITAMMOB BHpYca
kienieBoro sHuedanura (3mo06un, lopun, 1996; Yaycos, u ap., 2011). MHOro4nciIeHHBIMU
UCCIICIOBAHMSIMHM TIOKA3aHO, YTO TaeXHBIA KIJel] SBIAETCS HE TOJIbKO OCHOBHBIM
MEPEHOCYUKOM J3TOTO BHUPYCa, HO M OCHOBHBIM €r0 XpaHHUTEIEM MEXIy CE30HAMH
nupkyasuuu nHpexnuu (Taexusii kinem, 1985; Anekcees, 2007; Mikryukova et all., 2014).

TaexHbIil Kiemr SBISETCS TEPEHOCUMKOM W MHOTHX Jpyrux 3a0oJIeBaHuUM,
BBI3bIBAEMBIX PA3UYHBIMU IO CHCTEMATHYECKOMY TMOJOKEHUI0 MHUKPOOPTaHHU3MaMH - OT
pUKKeTcHid o mpocreimmx. Cpear pUKKETCHO30B HamboJiee 4acTo M3 KICHIEH B mpeseliax
apeana BbLAeNSAIOTCS pukkercun bephera (nmuxopaaka Ky) m mMectamm — ceimHoro tuda
CeBepHOil A3wHM. OTH MHKPOOPraHW3MBI KJCIIM MOTYT TiepenaBaTh TpaHC(asHO,
TpaHCOBapHallbHO, TPAHCMHCCHUBHO, a TAKXKe € AIKCKpeMeHTamu u citoHoil (banamos, Jlaiitep,
1973). Cuwurtaercs, 4TO OHHU SBJISIOTCS OCHOBHBIMM pe3epByapaMHu puKKeTcuil bephera,
0COOCHHO B MEXOIIMU300THUECKUN IEPHUO.

OnpeneneHHOe 3HAYCHWE HMMEIOT KM W B Iepelade pa3IndHbIX OaKTepui,
BBI3BIBAIOIIMX Takue 3a00JIeBaHUS, Kak TyIspeMHus, MCEBAOTYOepKyie3, SpHU30IMEeTIOus,
CallbMOHEIJIE3, a TaKXke B TMepeAade MPOCTEHIINX, BBI3BIBAIONINX 0a0e3r03 KPYIMHOTO
poratoro ckota (banamos, 1998 u np.).

OTHOCHTETBPHO HEIABHO BBISICHWJIACH 3HAYUTENBHAS POJIb KICHICH B IUPKYISITUN
Ooppenuil B IpUPOJHBIX OYarax, BHI3BIBAIOIIMX y 4enoBeka Oone3ns Jlaiima (KopenOepr u
np., 2002; Korenberg, et all., 2009 u ap.). MaccoBoe nmapazuTupoBaHUE TaCKHOTO KJIEIla Ha
MPOKOPMUTENSAX TaKXKe BIMSIET HAa COCTOSHHME XO3iMHA, CHIDKAag HMX YCTOWYHBOCTH K
BTOPUYHBIM WH(DEKIIHSIM.

Kak mokazanu Hammi HCCIeqOBaHMS, KJICIM Y3HAIOT O NPUOMIKEHUH YeTOBeKa
UCKITIOYUTENIFHO 110 3araxy, UCXOSAIIeMY OT HEro, IPH 3TOM OHH MOTYT TNEpeMenaThCs B
CTOPOHY HCTOYHHMKA 3alaxa M JaXXe K OCTaTOYHOMY 3amaxy OT MPOXOJSIIET0 4YeloBeKa U
JKUBOTHBIX. BUOpaIus mouBel OT MepeMEIICHHS YeI0BeKa U KPYITHBIX )KHBOTHBIX U TEIIOBOE
U3ITy4YeHUE HE OKAa3bIBACT BIUSHUS U HE BBHI3BIBAECT y HUX IMOATOTOBKH K 3alICTUICHHIO WU
nepemenieHus: k tpone (Pomanenko, 1984; Pomanenko 1989). Knemu Ixodes persulcatus u
Ixodes pavlovskyi 001a1at0T BBICOKOM YyBCTBUTEILHOCTBIO K 3aMaxy YeJOBEKa: PacCTOSHUE,
C KOTOpPOTO OHH YJIaBIMBAIOT €ro, 3aBUCHUT OT €ro Beca, HAINpaBJICHWS W CHJIBI BeTpa
(Pomanenko, 2004).

CoBpeMeHHBIE METOJIBI 3aIUTHI OT KJICIIeH CTPOSITCS Ha pa3paboTKax W MPUMEHESHUU
HOBBIX aKApUIMAHBIX W PENEJICHTHBIX MpemapaToB. Pa3paboTaHHbIe METOABI 3aIUTHI OT
HalaJICHUsST WKCOJWJ] 3aYacTyl0 OKa3bIBAlOT Ha YeJOBEKAa KOCBEHHOE WJIH TIPSIMOE
oTpulaTenbHoe Bo3zeiicTBue. [103TOMy MOMCK HOBBIX HEXUMHUYECKHX CIIOCOOOB 3alllUTHI OT
KJICIICH SBIISICTCS aKTyaTbHBIM.

B nmocnemHume roapl  HAKOMJIEHO  3HAYMTENBHOE  KOJIHYECTBO  PE3YNIbTaTOB
WCCJICIOBAHMM, JOKA3bIBAIOIIMX, YTO OHODJIEKTPOMAarHUTHBIE U  (POTOOMOIOTHUYECKHE
dakTopbl  ABAAIOTCS  (QYHIAAMEHTANbHBIMU i1 (DYHKIMOHAIBHOH UM CTPYKTYpPHOM
opranuzaruu o6mocucrteM (Fels D., Cifra M., Scholkmann F., 2015). Hctopust koHuemnmmu
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OMOJIOrMYECKOro MoJIs CBSI3aHa C TEOPUSMHU O HEPABHOBECHOM, HEJIMHEHHOM U KOT€PEHTHOM
MOBEJCHUN OMOJOTMYECKUX CUCTeM. B KileTke Bcerja CyHiecTBYET 3JIEKTPOJIUHAMUYECKOE
10JI€, TTOCKOJIbKY 3/1€Ch MHOTO 3apsKEHHBIX MOJIEKYJ, MOHOB, Pa3HOOOPA3HBIX XMMHUYECKHX
peakuuii, U 3TO MO0JIe OTHIOAb HE OIPAaHMYMBAETCS XOPOLIO BCEM H3BECTHBIMM IpOLIECCAMHU
(dorocuHTe3a,  OKUCIUTENBHOrO  (GochopuianpoBaHus, MEMOpPAaHHOIO  MOTEHLHANA,
AIIEKTPOCTATUKON (POPMHUPOBAHUS XPOMATUHA M TPETHYHOU CTPYKTYpHI OenkoB. Ilockonbky
JIOKa3aHO, YTO DHJOTEHHBIEC JJICKTPOAMHAMMYECKUE IOJIA KJIETKM UIPAlT BaXHYIO pOJIb B
OpraHM3aly KJIETOUHBIX MPOLIECCOB, BOSHUKIIA U/1€d NPUMEHEHUS PE30HAHCHOTO aIPECHOTO
M3JIy4eHHUs Ha 4acTOTax BPEAUTENEH Ul NOJABICHMs ero akTuBHOCTU. [IpuMeHenne kpaitHe
BbicOKMX yacToT (KBY) nsnexTpomMarHUTHBIX u3NydeHuit MM nuamnazona (1—10 mm) ¢
ygactotor 30—300 I'T'1 Ha )KMBBIX 00BEKTAX C IEJbIO BBISBICHHUS OTPUIATEIIHHOTO BIIMSTHUS
Ha HACEKOMBIX, B YAaCTHOCTH Ha BpenuTeNeil XBOWHBIX IMOpPOA, TOKaszajda 3(p(PEeKTUBHOE
CHIDKEHHE YPOBHS 3apakeHUs Kopoeaamu aepeBbeB (Barinuis, Jiuxomanosa, 2016).

Lenpto paboOTHI SBISAIIOCH BBISIBJICHUE BIUSHHS (DOHOBOTO PE30OHAHCHOTO HM3ITYUEHUS
(®PU) Ha aKTUBHOCTH UKCOJUJI, BHIPAXKAIOLIEECS B UX CHOCOOHOCTH 3aLEIUIATHCS 32 OACKAY
YeJIOBEKa IIPU UX KOHTAKTE.

HccnenoBanue MpoBOAWIIOCh B PEKPEALlMOHHON 30HE Ha OKpauHe ropoja Tomcka B
COCHOBO-0ep&30BOM Jiecy, MPUMBIKAIOIIEMY K criopTuBHOU 0a3e «Kemp». Kiemel cobupanu
BJI0JIb TPOIIBI, IPOJIOKEHHON OTABIXAIOLUIMMHU, OOJIBIICH YacThIO 10 OnyIIKe 0epE30BOro Jeca,
YaCTUYHO MO I[IOJIOTOMY CKIIOHY CO CMEIIaHHbIM JApeBocToeM. OOmas IMHAa TPOIIbI
COCTaBJIsfJIa OKOJO 1 KM M Obula OTHOCUTEIBHO Mano mnocemniaeMas. IIpoBeneHue onbITOB
MPOBOJIMJIOCH HA ammapartax ¢ U3Jydarensx KpaiiHe Bbeicokux uactor CIIMHOP
«AKTUBATOP».

Jlig nocTrkKeHus MOCTaBICHHOM €N MPUMEHUIIH clieayrolue MeTosl. [Ipumenenue
KBY wuznyuenus B pexume PPU mpencraBiseT OpUrMHaNbHYH0 METOAMKY AKTHBU3ALMH
usnydarenss MM-nuana3ona it TOCJIEIYIOIIEr0 BO3ACHCTBUS HA OMOJIOTUYECKHE OOBEKTHI C
nomoteio npudopa CIITMHOP «<AKTUBATOP». B npu6ope CIITMHOP «AKTHUBATOP»
IpUMEHsieTcs TeHepaTop Ha auoje [‘aHHa, KOTOpBIH (GOPMUPYET BBICOKOUACTOTHBIE
KosiebaHus uana3oHa (oHoBoro pezoHaHcHoro uznydeHus (OPU). O¢pdexr 'anna cpszan ¢
TE€M, YTO B MOJIYIPOBOAHUKOBOM MaTepHaje AU0/Aa MEPUOINIECKH BO3HUKAET, IEPEMEIaeTCs
[0 HEMY M UCY€3aeT 00J1acTh (JOMEH) CHIIBHOTO 3JIEKTPUYECKOTO TOJ.

IIpu ¢opmupoBanuu 3dpdexra ®PU npoucxoaut reHepanus >JI€KTPOMAarHUTHOTO
U3JIy4eHus, KoTopasi o0yciaoBiIeHa 00pa30BaHUEM HJIEKTPOHOB C MOBBIIIEHHOW SHEpruen Ha
KaTo/1€ MOJIYIPOBOJAHUKOBOIO MPUOOpa. DIEKTPOHBI Apei(yIOT 0 00beMY MOJIYIPOBOIHUKA
U TOIJIONIAIOTCST Ha aHoje mnpubopa. J[lpelid dvepe3 NOIYNPOBOJHUK HIIEKTPOHOB C
MOBBILIICHHOW JHEPrueil CONMPOBOXKIAETCS W3MEHEHUEM JIMIOJIbHO-aKTUBHBIX COCTOSHUI
HOJYIIPOBOJTHUKOBOM CTPYKTYphl, OOpa30BaHHBIX Yy3J1aMH KPUCTAJUIMYECKOM pPELeTKH,
NPUMECHBIMM aTOMaMU U TpaHUIEH paszena MeTauI-MoIyHpOBOAHUK. Takum o0pas3oM,
MEHSETCSl BHYTPEHHS DJEKTPOHHAs CTPYKTypa MOJYNPOBOAHUKA. OTH HM3MEHEHMS
OTIPEeEIAIOTCS 3JIEKTPOMAarHUTHBIM T10JIEM B 00pasiie, KoTopoe (GOopMUPYETCsl ¢ ydacTUEM He
TOJIBKO CaMOTo TMOJIYIPOBOJHHMKA, HO M OHOJIOTUYECKOTO OOBEKTa, BXOISIIETO B
TeHEepaTOPHBIM KOHTYP CUCTEMBI «IIOJIYIIPOBOIHUKOBBII MPUOOP - OMOTOTUYECKHI 0OBEKTY.

B pesymbrate mnpoucxoauT (HOpPMHUPOBAHME HOBOTO YCTOWYMBOIO COCTOSHUS
ANIEKTPOHHON CTPYKTYPHI IOJYIIPOBOIHUKA C (hUKCAIUEH B HEM XapaKTePUCTUK COOCTBEHHBIX
AIIEKTPOMAarHUTHBIX KojeOaHuil Ouonormueckoro o0bekra. OueHb BaXHO, YTO 3TO
YCTOHYMBOE COCTOSTHHE TUIMOJbHO-AKTHUBHBIX KOMIIOHEHTOB CTPYKTYpHI IOCJIE€ OTKIIIOUEHUS
npubopa oT ucrouHrka nuranus coxpansercs (Koxemskun A.M., 2008).

B HameMm wuccnenoBaHWM OOBEKT-MMILEHBIO BBICTYNAIU aKTUBHbIE KJICIIH,
HaXOJAIINECS HA PACTUTEIBHOCTH B 0)KMJIAHUU KOHTAKTa C IPOKOPMUTEIIEM.

Jna  ¢duxcauuu yacToTHBIX XapakTepuctuk @OPU  ucnons3oBanmu TOJBKO 4TO
nolMaHHBIX Kiemeil B koiauuecTBe 43 ocoleil, u3 HuX 7 caMok U 11 camMIIOB OTHOCHJIMCH K
Buny Ixodes persulcatus, a 13 camoxk u 12 camiioB k — Ixodes pavlovskyi. Tak kak >Tu kiemnu
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OOUTAIOT COBMECTHO, TO M CHUIHAJ C HUX CHUMAalIM OJHOBPEMEHHO HA OJUH M3JIydaTellb,
MMEIOIINN HIMPOKOIIOJIOCHYIO aHTEHHY. /IS 3TOro Kiemen noMeman B paBHOM KOJIUYECTBE
B JIB€ MPOOHMPKHU AuaMeTpoM 6,5 MM u JiuHON 25 MM. CUTHaJl CHUMAald W 3alMChIBAIA B
TEUYEHUE OJHOM MUHYTHI. 3aT€M H3JIydaTesieM BO3JICHCTBOBAIM HA AMCTHUILIMPOBAHHYIO BOAY
00BEMOM OJIMH JIUTP B TEUCHUM JECATH MUHYT.

[TonroToBieHHOM BOJOH ONMpPBICKUBAIN «(hiar» st cOopa KIemen A0 BIaXHOTro, HO
HEe chIporo coctosiHus. Hamm HaOnroneHuss BO BpeMsl NMPOBEACHUS YUYETOB YMCIEHHOCTHU
KJeIell B JpyroM HCCIEIOBAaHMM IOKa3ajlo, YTO 3a CHIPOH (rar Kiemw 3aueruisiorcs
HaMHOTI'0O peXe, YeM 3a CyXOi Wi BIIaXXHbIN. 1 Mccae10BaHus UCTIONb30BAIA CTaHAapPTHBINA
¢uar, mpuMeHsIeMBbIi aKapuoJIoraMH JIsi cOOpa aKTHBHBIX MKCOJOBBIX KIICIIEH, OKHUIAIOIINX
BCTPEYM C IPOKOPMUTENEM Ha TPABUHKAX B IPUPOAHBIX YCIOBHSX IS PA3JIMYHBIX LIEJEH.
@nar mnpeactaBisLT co0oi BadeabHYIO MOJOTEHEUHYI0 TKaHb IUPUHOW 60 cM M IMHON
120 cM, y3kMM KOHIIOM OH ObUI 3aKpeIlUIeH Ha KOPOTKOM JpeBke anuHoi 70 cm. [{ns Toro,
4TOOBI MOJIOTHUIIIE (h1ara MI0THEE MPUJIETANIO K IIOBEPXHOCTH MOYBBI M MEHBIIIE OTKJIOHSIIOCH
HOpBIBAaMHU BETpa, B KOHELl (yiara BIIMBAIM METAIMYECKUH HPYTUK AMAMETpPOM 6 MM U
qHol 60 cm. B xone onbiTa 00a (piara BoJoYmiIM 1O TpaBe OJHOBPEMEHHO C 00EUX CTOPOH
OKOJIO Y4€THOW Tpombl, ocMmarpuBas ero yepe3 kaxiasle 20—30 M. [limHa Mapuipyrta
cocraBuia okoio 1 km (Pomanenko, lllep6akos, 2015; Romanenko, Leonovich, 2015).

Jns  koHTposis cOop Kiemed OCYIIECTBISUIM COpa3MEepHbIM (1aroM, KOTOPBIH
OTIPBICKMBAIM CHHXPOHHO M B PaBHOM OOBEME C ONMBITHBIM BAPHUAHTOM JAWCTHIUTMPOBAHHOU
BOJIOM, MOJIyYEHHOH TeM ke JUCTUUIATOPOM, 4To M oOpaboraHHas Boaa. KoHTposbHBIN
(J1ar BOJIOUMIIM IO IPOTUBOIMOJIOKHONW CTOPOHE CTOPOHBI OT (p1ara, CMOUYEHHOTO 3aps>KEHHOU
BoJ10M. [lepronndeckn CTOPOHBI TPOIBL, IO KOTOPOH Bojoumiu ¢uar Juist coopa Kieuew,
CUHXPOHHO MEHsUTH, 00b19HO Yepe3 40—60 M. OmbIThl MPOBOIMIM B YTpeHHUE Yackl ¢ 10 10
12 npu Mmanoif 00JaYHOCTM M BBICOKOM BIIQXXHOCTH BO3JyXa, TO €CTb B Hauboiee
OJarONpUSATHBIX Il aKTHBHOCTH UKCOJU YCIIOBHSX.

Pe3yabTaThl M 00Cy:KI€HUE

B nepBom onbite 24.05.2017 r. Ha ¢nar, cMOYeHHBIH 00pabOTaHHOW BOAOH, OBUIO
cobpaHo ¢ pactutenabHOCTH 8 camok M 4 camua Ixodes pavlovskyi. KonTposnbhelii ¢uar,
CMOYEHHBIA MPOCTOM BOOM, Ha ITOM XK€ MapajuiesibHOM Mapuipyte coopan 10 camok u 13
camiioB Ixodes pavlovskyi.

Bropoit omeir mpoBenn 05.06.2017 1. B a3TromM ombiTe Boay oOpaOaThkiBaiu
U3JIydareseM, KOTOPhId MpUMeHsuIca B mpeaslaynieM onbite (24.05). CMOUeHHBIH ONBITHBIN
¢utar cobpan 2 camku u 1 camiia Ixodes pavlovskyi u 2 camku u 1 camia Ixodes persulcatus.
B To Bpems kak KOHTpPOJBHBIN (hi1ar, CMOUEHHBIH MPOCTOM BOJON TOro ke o0bema, coOpain
11 camoxk u 6 camiioB Ixodes pavlovskyi.

CO60p ¥ Ha KOHTPOJBHOM, U Ha ONBITHOM (hare mpeuMmyliecTBeHHO Kiemier Ixodes
pavlovskyi He yka3piBaeT Ha u3dbuparensHoe Biusaue ®PU Ha otnenpHBIC BUIABI HKCOauA. B
JAHHOM OHOTOIE, COIJIACHO MpPEIBIAYIIMM HCCIeIOBaHUAM, JIOMHUHUpPYeT Buja Ixodes
pavlovskyi. B To BpeMsi kak BTOpOW BHJI BCTPEUAETCS 3HAYUTEIBHO PEXKE, YTO HAOIIOAACTCS
Ha Bcex okpanHax ropoaa Tomcka (Romanenko, Leonovich, 2015).

[Tonmy4yeHHbIE TIpeBApUTEILHBIC PE3YNIbTAThl MTOKA3BIBAIOT, YTO U3IYYCHHUE B PEKUME
@®PU okasbIBaeT 3aMETHOE OTPUIIATENILHOE BIMSHHUE HA CIIOCOOHOCTD KIIEIIEH 3aleTIAThCS 3a
¢ar. BHe Bcskoro comMmHeHus, HEOOXOAMMO ObUIO MPOBECTH OOJIbIIEEe KOJIUYECTBO OIBITOB,
4TOOBI CTATUCTUYECKU MOATBEPIUTH 3TO MPEAIOJIOKEHHUE, HO MO PsiIy MPUYMH ITOTO ClIENaTh
HE YJaJIoCh J10 TOTr0, KaK MaccoBasi aKTUBHOCTD KJIEIIEH 3aKOHYMIIACh.
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