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Bbaiimuwmes Xamuodynna banmyxanosuu
0oKmop buono2uecKux Hayk, npogeccop Kageopuvl akyuiepcmea
Camapckas 2ocyoapcmeennas cenbCKOXo3AUCMEEHHAS AKA0eMUsL

Baimuwmes Mypam Xamuoynnosuu

KaHOuoam OUoL02UYecKux HayK, OOYeHm Kagheopvl akyulepcmea
Camapckas eocyoapcmeennas cenbCKOX03AUCMEEHHAS AKA0eMUs.
Ilepgpunoe Anexcanop Anexcanoposuy

KaHOUOAam ceibCKOXO03AUCMBEHHbIX HAYK, OOKMOpaum Kageopul aKyuiepcmad
Camapckas 20cyo0apcmeentas celbCKOX03AUCMEEeHHA AKA0eMUs.
T'puzopves Bacunuii Cemenosuu

00KMOp Ouos0UYeCKUX HayK, npogheccop Kagedpsl 3nuU300moio2uu
Camapckas 20cyo0apcmeeHHas cebCKOX03AUCMBEeHHA aKa0eMus
Camopoooea Anzenuka Anexcanoposna

couckamenv Kageopuvl axyuiepcmed

Camapckas eocyoapcmeentas cenbCKOX03AUCMEEHHAS AKA0eMUs.

INFLUENCE OF DURATION OF PHYSIOLOGICAL PERIODS IN COWS MOTHERS ON THE
GROWTH, DEVELOPMENT, REPRODUCTIVE AND PRODUCTIVE PERFORMANCE OF THEIR
DAUGHTERS
BJMUSTHUE MMPOJOJKUTEJBHOCTHU ®U3NOJIOTMYECKUX MMEPUOJIOB KOPOB-MATEPEM
HA POCT, PA3BBUTHE, BOCITPOM3BOJUTEJIbHBIE U NPOAYKTUBHBIE KAYECTBA UX
JOYEPEU

Summary: The article presents data on the optimization of the duration of physiological periods of high
yielding cows SPO to assist in improving reproductive traits and viability of offspring. Calves obtained from cows-
mothers with duration of physiological periods: lactation — 300-305 days and fruitful insemination — 100-110 days;
deadwood — 80-90 days have higher estimations of viability at birth. Calves in this group higher the ratio of inten-
sity of growth. Age at first insemination in the experimental group for 2 months less, and live weight at 37-38 kg
more fertility by 10.0% higher than their peers. For childbirth, the postpartum period, restoration of repro-isodi-
centric functions, the milk yield of daughters was obtained from the cows-mothers with optimized duration of
physiological periods.

Keywords: cattle; milk; technology; innovation; vos-production; correction; infertility; measure; period; in-
semination; endometriosis; birth, blood, offspring

AHHOTanus: B craThe MpUBEICHBI JaHHBIC 110 ONTUMHU3AINH TPOIOKUTEIBHOCTH (PH3HUOIOTUICCKHX ITe-
PHOOB y BEICOKOTIPOAYKTUBHBIX KOPOB CIIOCOOCTBYIOIINX MOBBIIIEHHIO PEIPOTYKTHBHBIX KAUeCTB U )KU3HECTIO-
cobHocTH mpuIIoAa. TesiTa morydeHHbIC OT KOPOB-MaTepeH ¢ MPOAOIKUTEIBHOCTRIO (DU3MOIOTHUECKUX TTEPH-
omoB: maktanus — 300-305 mHeir; cpok mwromorBopHOro ocemenenus — 100-110 gmeit; cyxocroit — 80-90 nueit
MUMEIOT OoJiee BEICOKHE MTOKA3aTENH KPUTEPHATbHON OIICHKH )KU3HECTIOCOOHOCTH IPH POXKICHHUH. Y TENAT TaHHOMN
TpyIIbI BeIIE K03 HIIHeHT HHTEHCUBHOCTH pocTa. Bo3pacT nmpu mepBoM 0CEMEHEHHH B OIIBITHOW TPyIIe Ha 2
MecsIlia MEeHBIIIE, a )KuBas Macca Ha 37-38 kr 6oublie, oTuiogoTBOopsieMocTh Ha 10,0% BIle, YeM y X CBEPCTHHIL.
TeueHne pojOB, MOCIEPOJOBOrO IMEPHO/IA, BOCCTAHOBICHUE BOCIPOU3BOIUTEIBHBIX (DYHKIMHA, MOJOYHAS MPO-
JIYKTHBHOCTh JTOYEepEil MOIYYCHHBIX OT KOPOB-MATEPEil ¢ ONTUMHU3UPOBAHHON TPOIOIKATEILHOCTBIO (prU3HO0IIO0-
THYCCKUX TEPUOJIOB.
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KiiroueBble €j10Ba: CKOTOBOJCTBO; MOJIOKO; TEXHOJIOTHS; HHHOBAIIHS, BOCIIPOM3BOICTBO; KOPPEKLus; Oec-
IUIOJIKE; TIOKA3aTelThb; IIEPHO; OCEMEHCHHE; YHAOMETPHUT; POJIBI, KPOBB, TPHUILIO.

[NocnenoBarenbHAs HMHTEHCU(DHUKAINS U TIOBBIIIIE-
HHUE 3((HEeKTUBHOCTH MOJIOYHOTO CKOTOBOJICTBA — ITO
OCHOBHOC HAIIPABIICHHE YBEIWYCHUS IPOU3BOJICTBA
MOJIOKa B CTPaHE MOBBILIEHUE MPOAYKTUBHOCTH KOPOB
HEBO3MOXKHO 0€3 yJeTa IpOoIIeCCOB BOCIIPOU3BOICTBA U
MOJIOKOOOpa3oBaHus. )i MOBBIIICHUS TPOAYKTHBHO-
CTH KPYIHOTO POraToro CKOTa BaXKHBIM SIBIISIETCS U3Y-
YeHUE (PU3UOIOTHMYCCKUX BO3MOXKHOCTEH pPEMpOayK-
TUBHOM CHCTEMBI Y BBICOKOIPOIYKTUBHBIX KOPOB BO
B3alMOCBS3M C MOJIOYHOM MpPOXYyKTHUBHOCTBIO. Ilo-
CKOJIBKY 0e3 OoTella y KOPOBHI HEBO3MOJKHA CEKPEITHs
MOJIOKA, a HOPMAJIbHOE COCTOSHHE BOCIIPOM3BOJICTBA
cTazma ABISAETCA OCHOBOH 3((EeKTUBHOCTH MPOM3BOJ-
cTBa moJoka [1, c. 10; 3, c. 38].

Bmecte ¢ TeM MHPOBON U OTEYECTBEHHBIN OIBIT
MOKA3bIBAIOT, YTO C yBENIMYCHUEM YPOBHSI MOJIOYHON
MPOYKTUBHOCTH KOPOB UX IJIOJIOBUTOCTH CHIKAETCS,
TaKk Kak (DU3MOJIOTHYCCKUE BO3MOXKHOCTU YKUBOTHBIX
OTpaHUUYEHBbl OTPHUIATEILHBIMH B3aHUMOCBS3SIMHU IPO-
JIIYKTUBHOCTH U TUIOJIOBUTOCTH; CKOPOCIIENOCTBIO U
MPOLYKTUBHBIM AojiroyerueM [2, c. 162; 5, c. 7; 8, c.
98; 9, c. 34].

B Poccuiickoit denepauun B HOCIEAHHUE TOIbI
CTPOSITCS KPYIHBIE MOJIOYHBIE KOMIUIEKCHI, i IPOBO-
JUTCS PEKOHCTPYKITHS (hepM 10 HHTEHCUBHOMY IIPOH3-
BOJICTBY MoJoOka. Ha pexoHCTpyHpyembIx (epmax
BHEJPSETCS COBpEMEHHAs! TEXHOJIOTHS, IPEAyCMaTPU-
BaroIas OecIpUBA3HOE COJEpP)KaHHWE KOPOB, JOCHUE
KOPOB B JIOWJIBHBIX 3allaX, UCIOJb30BAaHUE HUMIIOPT-
HOTO OOOpY/OBaHUS, TEXHUKH, KOMIIBIOTEPHU3AIHIO
BCEX MPOM3BOICTBEHHBIX MPOIIecCcOB. JKUBOTHBIE NMeE-
IOIHecss B OOJIBIIMHCTBE PETHOHOB HE COOTBETCTBO-
BaH IS 2(PEKTHBHOTO UCIIONB30BaHMS TIPU JaHHOM
TEXHOJIOTHH. B CBSI3M ¢ 3THUM B cTpaHy CTax 3aBO3UTHCS
KpPYNHBIM pOraThlii CKOT 3anaJiHOEBPOINEUCKON U aMe-
PUKAHCKOH CEJIEKIIMU MOJIOYHOTO HarpaBieHus. JKu-
BOTHOBOJIBI B HOBBIX YCJIOBHUSX CTOJNKHYIIICE C TPYIHO-
CTSIMH, OIHOM M3 KOTOPHIX SIBIICTCS HU3KUH YPOBCHb
BBIXO/Ia TEJAT B pacyere Ha 100 KOpoB, a MOTy4YECHHbBIE
TeJsITa UMEIOT TJIOXYI0 JKM3HECTIOCOOHOCTh U POXKAa-
IOTCSI HE 3PeNbIMH, 4TO 3ampyoHAem paculupeHHoe
80CNpPOU3800CME0 cMaodd, 9To TI0 MHEHHIO Psijia HCClle-
JIoBaTeJie CBSA3aHO C BHICOKOW MPOAYKTHBHOCTBIO KH-
BOTHBIX NPU KOTOPOH OCHOBHASI 4acTh MUTATEJIbHBIX
BELIECTB HAIlpaBjieHa Ha MPOMU3BOJCTBO MOJOKA, YTO
CHOCOOCTBYET HApPYIICHHIO HOPMBI OpraHoreHe3a
104, YTO B MOCJIEICTBUE OTPAXKAETCS Ha peain3alun
TE€HETHUYECKOT 0 MOTEeHIIMaJa )KUBOTHBIX 10 POAYKTHB-
HOCTH W BOCIIPOU3BOJUTEIBHBIM CIIOCOOHOCTSIM [7, C.
3;10,¢.27;12,¢.9; 18, c. 15; 19, c. 28].

Pemenue nmpob6aemMbl HHTEHCH(DUKAIIMHA BOCTIPOU3-
BOJICTBA JKMBOTHBIX BO MHOTOM 3aBHCHT OT IPaBHIIb-
HOW OpraHW3alluu COJEpXKaHMs, KOPMIICHUS, BETEPHU-
HapHOTO KOHTPOJIS, JUATHOCTHKH, JIEUCHUS U Tpodu-
JAKTUKA Ha PAa3HBIX JTalax HX PenpoayKTHBHOTO
mukia. Pabora sta MHOTOrpaHHA U TOJDKHA HOCHUTH CH-
CTEeMHBIN XapakTep. Bo MHOrOM penpoayKTUBHBIE Ka-
4eCTBA 3aBHUCAT OT YCJIIOBUIA, B KOTOPBIX MpOTeKaa Oe-
PEMEHHOCTh, POJIbl, a TaKXe YCIOBHUM COJAEp>KaHUS U

KOPMJICHHS, KHBOTHBIX B MOJIOYHO-BO3PAacCTHOH Iie-
puon [17, c. 57].

Pa3zpaboTka HOBBIX TPHUHIIUIIOB PEIICHHUS BCEX
TEXHOJOTHUECKHUX BOMPOCOB, CBA3AHHBIX C JIAKTAIIUEH,
CYXOCTOMHBIM NEPUOAOM, CEPBUC-TIEPUOAOM Y KOPOB,
a TakXe BBIPAIIMBAHUS PEMOHTHOTO MOJIOJHSKA
JIOJDKHO OBITH HANIPABICHHO HA YBEIIMYCHUE YHCIIA KU~
BOTHBIX, UMEIOIIMX BBICOKUN T€HETUYECKHH ITOTEH-
yajil U IpOAOKUTEIbHBIA CPOK XO3SiCTBEHHOTO HC-
MONIF30BAHMS — 3TO TJIaBHAs 3ajjadya COBPEMEHHOMU
HAYKH, YTO W OTIPENeIINIO0 TEMY HAIINX HCCICI0BaHNH
[6, c. 26].

Heas u 3apaum ucciaenoBanmii. Llems paboTsr
MoBBIIeHNE (P PEKTHBHOCTH HCIOIB30BaHUS KOPOB
TOJIITHHCKOM TOPOABI B YCIOBHUAX WHTCHCUBHON TEX-
HOJIOTUM TPOU3BOJCTBA MOJOKa. B cooTBeTcTBUM C
4yeM ObUIM TIOCTaBIICHBI CIEIYIONINE 3a/IauH:

- IPOBECTH MOHUTOPUHT MPOAYKTUBHBIX U PEIIPO-
JTYKTUBHBIX Ka4eCTB KOPOB B YCIIOBHUSAX MPOMBIIUICH-
HOU TEXHOJIOTHUH;

- I3y4YUTH BOCIPOU3BOIUTEIHHBIC TIOKA3aTEIN KO-
POB B 3aBUCHMOCTH OT IPOJOIKUTEFHOCTH (PU3HOIIO-
THYECKUX TEPHOIOB;

- ompenenuts MOpPPOQYHKIIMOHATIBHEIN CTaTyC
HOBOPOXKIICHHBIX TEJAT B 3aBHCUMOCTH OT TIPOIOJIKH-
TETHHOCTH (PU3NOJIOTHICCKUX IIEPHOIOB HX MaTepei;

- H3YYUTH POCT, Pa3BUTHE TEJIAT (TeI04ku) 10 18-
MECSYHOTO BO3pacTa M UX PEMpPOAYKTHBHYIO CIIOCO0-
HOCTb;

- OLIEHUTh BOCTPOM3BOJAUTEIbHBIC U MPOTYKTHUB-
HBbIE Ka4e€CTBA MEPBOTENIOK MOTYYCHHBIX OT MaTepei ¢
pa3HOl MPOAOIKUTENHHOCTHIO (PU3MOJIOTHUECKHX Tie-
PHOIOB.

Jis panroHaIBHOTO peIIeHUS TPOOIEeMBI BOC-
MIPOU3BOJICTBA, TOBHIMICHUS MOJIOYHOH MPOAYKTHBHO-
CTH KOPOB, MOTyYeHHS )KU3HECTIOCOOHOTO PEMOHTHOTO
MOJIOTHSKA TpeJiaraeM BHECTH M3MEHEHHS B TEXHO-
JIOTHEO BOCIIPOM3BOJCTBA KPYITHOTO POTAaTOTO CKOTa B
3aBUCHUMOCTH OT IPOU3BOJICTBEHHOTO HAIMpPaBIICHUS
XO3SHCTBa, YTO OOECTEeYUT yBEIMUYEHUE BBIXOAA pe-
MOHTHBIX TEJIOK C BBICOKHM IOTEHIIHAJIOM MOJIOYHOM
OPOJYKTHBHOCTH 3a C YET METO/Aa OHOJOTHYSCKOU W
TEXHOJOTHUECKOH KOPPEKIUH, ONTHMH3UPYIOIINX
JIAKTAIHIO U pa3MHOXKeHue. [ 9ero HeoOXoauMo pa-
LIMOHAJILHO UCIOJIb30BaTh BBICOKOIPOAYKTUBHBIX KH-
BOTHBIX MMEIOIINXCS B X03sicTBax Camapckoii o0a-
CTH HE TOJBKO JJIsl MOJYyYEHHUS MOJIOKA, HO U Kaue-
CTBEHHOT'O PEMOHTHOT'O MOJIOJHSKA.

Matepuan u Meroabl. {1 U3ydeHUs BIUSHUA
MPOJIOJIKUTEILHOCTH (PU3HOIOTHUECKUX TTEPUOJIOB Ha
penpOayKTHBHBIE KadecTBa KOPOB, a 3aTeM Ha Mopdo-
(hYHKIIMOHATILHBIA CTAaTYC HOBOPOXKIIEHHBIX TEJST HX
pPOCT, pa3BUTHE U XO3SHCTBEHHO-OMOJIOTHUECKHUE 0CO-
OCHHOCTH TIepe]l Ha4aJIoM CBOEi paboThl MBI TPOBENH
aHAJIN3 TOKa3aTeNell XapakTepHu3yoIuX BOCIPOU3BO-
JTUTEIBHYIO CIIOCOOHOCTh B XO3SHCTBE 3a IMOCIICIHUC
necath jet ¢ 2001-2011 rr.

Pabora Obu1a mpoBejicHa B ABa 3Tana. Ha nepsom
JTarne ObliIa MPOBECHA CPAaBHUTEIbHAS OLCHKA PEIPO-
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JIYKTUBHBIX U MTPOTYKTUBHBIX KAYECTB Y KOPOB UMEIO-
IIUX Pa3HYI0 MPOAODKUTEIHHOCTh (DU3HOIOTHISCKUX
MIEPUOJIOB U M3ydeHHe MOp(oPyHKINOHANEHOTO CTa-
Tyca HOJY4YCHHBIX OT HUX HOBOPOXKICHHBIX TEJIAT.

Ha ocHoBanum pacrpeneiaeHust KOpOB B XO3sIii-
CTBE M0 YPOBHIO MOJIOYHOW IMPOJYKTHBHOCTH B 3aBU-
CHUMOCTH OT JIaKTalluH, OKa3ajoCh, YTO KOJIHYECTBO
J)KUBOTHBIX [0 JJAHHOMY TIOKa3aTello  pasHoe.
Hau6osbiree KOJHYECTBO KHUBOTHBIX HMEIOIIHUX MO-
JIOYHYIO0 NpoAyKTUBHOCTE 6500-7000 KT MOJIOKA TIO 3a-
BEPIICHHOH JIaKTallMU OKa3aiach y KOPOB IOCJE BTO-
POif TaKTaluu, TAaKUX KUBOTHBIX B cTaje Obuto 140 ro-
noB. ns Toro 4ToOBI CHOPMHUPOBATH TPYMIEI M3
JTAHHOTO YHCJa YKMBOTHBIX MBI TIPOBEIH OHOMeTpHde-
CKYI0 00pabOTKy BCETO ITOTOJIOBBS AJISI OTIPEICIICHUS
CPEIHECTATHCTHYECKON U €€ OIIMOKH 0 TaKUM ITOKa-
3aTesiM KaK MOJIOYHAs! IMPOTyKTHBHOCTB, IPOIOIDKU-
TENBHOCTh: CEPBUC-TICPUONA, JAKTALUHU, CYXOCTOs,
KpOMeE 3TOTO MBI PaCCUUTAIIH MO KaXKAOMY [TOKA3aTEeI0
curmy. Ilokazatens CUTMBI 10 MOJOYHON MPOJTYKTUB-
HOCTH COCTaBWJI IO T'PYyIIe )KUBOTHBIX +485,6 KT Mo-
JIOKa OT CpeAHero mnokasareins — 5518 kr monoka.

B skcniepuMeHT BKIIOYAINUCH KUBOTHBIE C BEJH-
YUHON MOJIOYHOH MpPOAYKTHBHOCTH + OJHA CHUTMA.
CpenHuil mokaszateib IO CEPBHC-TICPHOLY COCTABHII
131,3 gus, curma cocrasuna 30,2 auda. B sxcnepuMeHT
BKITIOYAJIIICh BO BTOPYIO M TPETHIO TPYIIIEI KHBOTHEIC
¢ BemmuuHO# curMel MuHyc 1,0 (T.e. 15,1 naeir). Cpen-
HUH MOKa3aTesb [0 cyXocToro coctasui 60,9 nHel, Be-
JIMYKMHA CUrMbl coctaBuia 10,7 nueil. B cBsa3u, ¢ yem
BO BTOPYIO TPYMITY BKJIIOYAIUCH )KUBOTHBIE C MTOKa3a-
TeseM mo cyxoctoro 80-85 mHelt wnu + 2 CUTMBI, a B
TPETHIO TPYIITY BKJIIOYAIUCH >KMUBOTHBIE C TOKa3aTe-
sem cyxoctost — 90-93 must mnm + 3 curmel. Ha ocHoBa-
HUH 4Yero Obutd CHOPMHUPOBAHBI TPH TPYIIIBI KUBOT-
HBIX. KOHTpONBHAS TPpyIITIa JKHBOTHBIX IPOIOIKHATEIb-
HOCTb: cepBuc-niepuona 131,3+8,95 nueit; nakrauus —
356,3+12.4 nueit; cyxoctoit — 60,943,3 nueit. [lepBas
OTIBITHAS TPYIIA — MPOAOIDKUTEIBHOCTE: CEPBUC-TIC-
puona — 104,8+6,15 nueit; nakraums — 305,2+11,7
nHel; cyxocrod — 80,5+4,5 nueil. Bropas omnbiTHas
rpynmna — TPOAOKUTENBHOCTh: CEpPBUC-TIEpUOAA —
104,2+6,15 nueit; makranuu — 295,8+8,79 nus; cyxo-
ctost — 90,2+3,3 aneii. B xaxnoit rpynme Os110 10 30
TOJIOB KOPOB-aHAJIOTOB HE TOJBKO 10 BO3PACTY, YKUBOH
Macce, MPOAYKTUBHOCTH, IPOUCXOXKIEHHUIO, CPOKY Oe-
peMeHHOCTH (2-3 MecsIa CTeTbHOCTH Ha OCHOBaHHHU
JIAHHBIX UCKYCCTBEHHOI'O OCEMEHEHUS U IO pe3yibTa-
TaM pEKTALHBIX HCCIIeOBaHui). B mpomecce uccie-
JIOBaHUH JKUBOTHBIC HAXOMIIUCH B OJMHAKOBBIX yCIIO-
BUSX KOPMIICHUS U copepkanus. [Ipu ¢popmupoBanum
TPYIII )KABOTHBIX MBI YYUTHIBAIIN MTOKA3aTEITH KAXKIOTO
KUBOTHOTO B TPYIIE IS TOTO YTOOBI HX KOJUYECTBO
COBIIAJIaJI0 C KOJMYECTBOM >KHBOTHBIX UMEIOIIMX Ta-
KHe e IM0Ka3aTely B IPYruX rpymnmnax.

3armycKk KOpOB NMPOBOAMINA OJHOMOMEHTHBIM Me-
TomoM. 3a 10-15 mHel mo 3amycka MCKIIOYaI U3 pa-
IIMOHAa COYHbIC KOpMa, NMPOBOIMIM OCMOTp, Hajblia-
LU0 BBIMEHM, OMNPEACISIN KOHCHCTCHIMIO MOJIOKA,
MIPOBOAMIN HCCIIEAOBAHNE HA CYyOKIMHUYECKHH Ma-
CTHT C TIOMOIIBIO JUMAaCTHHOBOH MPOOKI. 3amycK mpo-
BOJIMJIU ITPH OTCYTCTBUH MacTHUTa (ECIIH JUarHOCTHPO-
BaJIl MacTUT, IPOBOJIMIIN JICUCHUE).

B MoMeHT 3ammycka poBOIMIN MOJTHOE BbIJaNBa-
HUE M IS CTEPWIM3AaLUH BHYTPHIIECTEPAILHO BBO-
aumu 1 mmpun HodreHsana (pacdacoBka) B KaXIYIO
JI0JI0. 3aTeM IS 3aKPBITUSI COCKOBOTO KaHajla IIPOBO-
IUITH HapyXHYI0 00paboTKy cocka IUIEHKOOOpas3yro-
MM CPEACTBOM KEHOIUIMH 1O 2,0 MJI Ha OJIH COCOK.

Y 3KCHEpUMEHTAIBHBIX TPYIMI >KUBOTHBIX OBLIN
N3y4eHBI CIICTYIOIINE MTOKa3aTeNn: TEUCHHE U IPOJ0I-
XKHUTEIBHOCTh OEPEMEHHOCTH, TeUCHHE poJoB (y 5 ro-
JIOB W3 KaXJIOH TPYMIIEI) U MOCIEPOIOBOTO MEPUOAA,
MIPOAOIKUTEIBHOCTh HHBOJIIOIMY MaTKH, CPOK MPOSIB-
JICHH TI0JIOBOTO LUKJIA TIOCJIE POJOB, MPOIOIIKUTETb-
HOCTb  CEpBHC-TIEPHOAA,  OIUIOJOTBOPSAEMOCTh B
MIEPBYIO U MOCIIEAYIONIHE TOJIOBBIE OXOTHI, HHIEKC 0Ce-
MEHEHHS, ITHOJIOTHS IATONOTMYecKuX pomoB. Jlims
KOHTPOJIS 32 COCTOSTHAEM 3/10POBbS )KUBOTHBIX K 00Me-
HOM BEIIIECTB IPOBOIIIIM T€MaTOJIOTHIECKOE HCCIIEe0-
BaHME. Y >KMBOTHBIX 3a 15 nHeEN o oTena mpoBOIMIH
Mopdonoruueckne, OHOXUMHUIECKHE W UMMYHOJIOTH-
YECKUE HCCIIEIOBAHMS KPOBH 110 OOLIECHIPUHSATHIM Me-
TOJIMKAM.

KpoBb Opanu U3 XBOCTOBOW BEHBI, HCIOIb3YS 3a-
KPBITYIO cHcTeMy «MOHOBET» B OJJHO M TO XK€ BpeMs
cyToK (9-10 yacoB) B iBa KOHTEWHEpA: OJAWH JJIS TIOTY-
YEHUsI CHIBOPOTKH, C JIOOABICHUEM renapuHa WU JJIs
IIPOBEJECHUS aHAJIU30B C LIEJIbHONW KPOBbIO U ILIA3MOI
(o 5 rosoB U3 KaxI0# rpymmsl) (puc. 1).

KosnuecTBO 3pUTPOLMTOB M KOHLEHTPAIHIO Te-
MOTJIOOHMHA OTIPEAEISIIIN ¢ TOMOIIBIO (POTORIIEKTPHIE-
CKOTO 3PUTPOr€MOMETpPa, MOACYET JICHKOIMTOB OCY-
IIECTBISUTN YHH(HUIMPOBAHHBIM CIIOCOOOM B Kamepe
lopsieBa; coneprkanue oOmero Oenka B CHIBOPOTKE
KpPOBH YCTAHaBIHMBAIM C IOMOIIBIO pedpakToMeTpa
PILJI-3; pa3neneHue U KOJMUECTBEHHOE ONpEAeICHUE
COOTHOIIEHUH (pakiuii OENKOB CBIBOPOTKH KpPOBH
npoBoauiy Hedenomerpuuecku o K.M. Bypradr.

CopeprxaHue KapoTHHA ycTaHaBIMBaiIM 1o Kapp-
[Ipaiicy B Momudukarmu FOnknHa; KOHIEHTPAIHIO 00-
IIEro KaJblUs B CHIBOPOTKE KPOBH OIPEAEISII KOM-
TUIEKCHOMETPUYECKH; YPOBEHb HEOPraHUUecKoro doc-
¢dopa — mo merony bpurca B mogudukamuu A.C. Hsa-
HOBCKOT0; KOJIMYECTBO MMMYHOTI00ynmuHOB A, M, G
yCTaHaBJIMBAJIM TIPH OMOIIHN JTA00PATOPUH «XUTAUM»
(Amonns); menoyHoi peszeps mo Meroxy Paesckoro;
caxap OPTOTOIYHAWHOBBIM METOJIOM.
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Puc. 1. Memoouka esedenust uenvl u ombopa npodwvl KposiL:
A — memoouxa eeedenus uenvt;, b — ombop npodwl Kposu

OnpeneneHne >KU3HECTIOCOOHOCTH TENAT MPH
POXKICHUHM TMPOBOAWIN MO CIEIYIOIMNAM KPUTEPHIM:
COCTOSIHAE KOXHOTO MOKpOBa; BpEMs pealU3annui
O3Bl CTOSIHMS; KOJMYECTBO PE3IOBBIX 3yOOB; BpeMs
MPOSIBIICHUSI COCAaTENbHOTO pediekca; KOINYECTBO
JIEWKOUTOB B THIC./MKJI (ZI0 IPHEMa MOJIO3HBA); SPUT-
pOLUTOB B MJ'IH./MKJ'I; PacCTodIHUEC OT KOHYUKA XBOCTa
JIO IISITOYHOTO Oyrpa B CM; JAJIMHA MOCIIeIHEro pedpa 10
(hpOHTATBHON JIMHUY TUICYEBOTO CyCTaBa B CAHTHMET-
pax. OrneHKa >KU3HECHOCOOHOCTH TEJST MPOBOAMIACH
mo metoauke b.B. Kpumrodoporoii (2002). Y HoBO-
POXKIECHHBIX TEJST OpaH KPOBb U3 IPEMHOW BEHBI ISt
OTIpeZIeTIeHUs] TeMaTOJIOTHYECKNX ToKa3areield mo 5
TOJIOB U3 KaXKIAOH TPYIIIIEL.

Ha BTOpoMm 3Tane paboTs! ObLIO N3yYEHO BIUSHHAC
MPOJIOIDKUTEIFHOCTH (PU3NOTOTHYECKHX MEPHOA0B Ha
POCT, pa3BUTHE, BOCIPOM3BOANUTEILHBIE U TIPOAYKTHB-
HBIE€ KayCCTBa XUBOTHBIX HCCICAYEMbBIX TPYIIT IJIid
4yero ObuI0 COPMUPOBAHO U3 YUCIA TENST IOJIYyYEH-
HBIX B PE3YJIbTATE OTEJIa TPU IPYIIIIBI )KUBOTHBIX 110 13
TOJIOB B KaXKI0W B COOTBETCTBUH C MX NPUHAJIEKHO-
CTBIO K MaTEPUHCKOMU IpyIIIE.

Lenv smana pabomwr — pazpaboTaTh ONTUMATb-
HBIE CPOKH (PU3MOJIOTMYECKUX NEPUOIOB JUIS MOTy4e-
HUS )KU3HECTIOCOOHOTO IIPUILIO/A, CIIOCOOHOTO peau-
30BaTh B JAJIbHEHIIIEM CBOM I'€HETHYECKHIA MOTEHIINAIT.
[Ipu 3TOM TakKe ObIIIM YYTEHBI aHHBIE, TIOTyYEHHBIC
Ha IepBOM dTarle uccienoBanuil. Poct u passurune te-
JIOYEK M3y4Yald IIyTeM HWHAWBUIYalbHOTO B3BEIIHMBA-
HUS B KOHIIE KaXJIOTO KaJICHIApHOTO MecAla, U B3f-
THEM JINHEHHBIX IIPOMEPOB.

OCOOEHHOCTH DKCTEphepa OMpPENeIsUId B3ITHEM
MPOMEPOB Y 5 TETOK U3 TPYIIIBL: Y HOBOPOKAECHHBIX U
B Bo3pacte 3, 6, 12 u 18 mecsmes. bpamu cienyromntie
MPOMEPBI: BBICOTA B XOJIKE M KPECTIIE, Kocast AJIMHA TY-
JIOBMIIa, INTyOMHA, IIMPUHA ¥ 00XBaT Irpyau 3a Jionat-
KaMH, IIMPUHA B MaKJIOKaX, Kocas JUIMHa 3a/1a, LINPHHA

B Ta300CIPCHHBIX COWICHCHHSIX, IMPHHA B CEIATHUIII-
HBIX Oyrpax, oOXBaT ILICTH, IMOTyoOxBat 3ama. Ha oc-
HOBAaHWU MPOMEPOB BBEIYUCILIIA MHIEKCH TEJIOCI0XKe-
HUS: JUIMHHOHOTOCTH, PACTSHYTOCTH, Ta30TPYyIHOMH,
TPYIHON, CONTOCTH, IEPEPOCTIOCTH, KOCTHCTOCTH, Mac-
CHUBHOCTH, MSCHOCTH, IIWJIO33J0CTH, (opmara 3aja,
[IMPHUHEI 3312, TITyOOKOTPYIOCTH U ITHPOKOTPYIOCTH.

PerO}IyKTI/IBHI)Ie Ka4ye€CTBa TCJIOK U3YYECHBI 110 Ta-
KMM TIOKa3aTelisiM Kak, BO3PACT M JKHMBas Mmacca Ipu
TIEPBOM OCEMECHECHUHU, MPOUECHT OIUIOAOTBOPAEMOCTH B
1-10 TOJIOBYIO OXOTY, MPOJOIKUTEIHLHOCTh OepeMeH-
HOCTH, Bo3pacT |-ro orena, kuBas mMacca TEIAT NPU
POXICHUH, TEUCHHE PONIOB y S5 TONOB U3 KaXKIOW
TPYIIEI U TOCIEPOOBOTO TEPHOAA, MPOIOIKHUTENb-
HOCTB CEpPBHUC-TICPHOIA.

Yder MOJOYHOH MNPOAYKTUBHOCTH OCYIIECTB-
qsuics oT 10 mepBOTENOK M3 KaKAOH TPYMIBI MyTeM
KOHTPOJBHBIX A0CK (pa3 B mekaxy) 3a 305 mHeil nakra-
LIMH, C ONIPEIEIEHNEM Ka4eCTBEHHOT'O COCTaBa MOJIOKa
TI0 COZIEPIKAHUIO KHPa, OeliKa.

Ot60p mpo6 mpoBoarIK B cooTBeTcTBUU ¢ [OCT
3622-68 «M0JI0KO 1 MOJIOYHBIE IPOAYKTHI». Comeprka-
HUe OeNKa OTpeeNsiIi METOI0M (POPMOIBLHOTO TUTPO-
Banus1, sxupa — 1o ['epoepy (TOCT 5867-69).

KoadduuueHT MONIOYHOCTH PACCUUTHIBAIHN IO
bopmye:

V-100 e
K H

KM — xo3punmeHT MoI0YHOCTH;

V — ynoii 3a nakranuto, Kr;

JK — )xuBas Macca, Kr.

Jis onpeneneHust 3KOHOMUYECKOH 3 PEKTHBHO-
CTH TPOIODKUTEIBHOCTH (PH3HOIIOTUICCKUX IIEPHO-
JIOB BOCIIPOHU3BOJICTBA y BHICOKOIPOIYKTHBHEIX KOPOB
OBUT TIPOBEJICH aHANM3: MPOJODKUTCIHHOCTH JIAKTa-
UM, MOJOYHOM TPOTYKTHBHOCTH; BBIXOJAa TEIIAT,
LIEHBI pean3aliy MOJIOKA; 3aTPaThl HA OJHO IUIOJO-

KM =
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TBOpHOE oceMeHeHne. Ha ocHOBaHWMM yero OBLT ompe-
JIeJIeH TOXO0J OT 1 KOPOBEHI 3a TOJ.

Beck nomydennslit Mmatepuan o0pabotaH GHoMeT-
puuecku o ['.®. Jlakuny L{udposoii MmaTepuan sKcme-
PUMEHTAIBFHBIX JTAHHBIX 00paboTaH METOIOM BapHa-
IIUOHHON CTAaTUCTHKH Ha JIOCTOBEPHOCTH Ppa3IHUM
CPaBHUBAEMBIX IMOKa3aTelel ¢ UCIONb30BaHUEM KpU-
Tepust CTBIOAGHTA, IPUHATHIM B OHOJIOTHH U 300TEX-
HHH, C IPUMEHEHHEM MporpaMMHOro komiuiekca Mi-
crosoft Exel.

CreneHp TOCTOBEPHOCTH 00paOOTaHHBIX JaHHBIX
OTpaXeHbl  COOTBETCTBYIOIIMMHU  OOO3HAUYEHUSMHU
P<0,05"; P<0,01""; P<0,001™".

B mHacrosmee BpeMs BOCIIPOHM3BOJWUTEIFHBIE Ka-
YecTBa HapsIy C — MPOAYKTHBHOCTBIO PEKOMECHIYIOT
YYUTHIBATh IIPH OI[EHKE BOCTIPOM3BOISIINX KOPOB [13,
c. 45]. OmHako B OymymieM OXHIACTCS IOBBINICHUE
3HAYCHHSI ACMEKTOB BOCIPOM3BOJICTBA B CEJICKIIMOH-
HBIX IIPOrpamMMax, YTO MOTPeOyeT HOBBIX METOMIOB ISt
MIPOTHO3a BOCIPOU3BOAUTENBHOTO NoTeHnuana. Ho,
Kak ykasbiBaioT B cBoux BbeiBojgax H.II. Cymapes, /.
AobbuikaceimoB, [1.C. Kambiaun, H.A. Cyxapesa [15, c.
17], reHeTuuecKas CeNEKIHsI Ha TUIOJI0BUTOCTh HE MO-
JKET KOMIICHCHPOBAThH IUIOXYI0 OPTaHU3AIMIO BOCIIPO-
W3BOJICTBA.

[IpuyrHBI OTPUIATEITEHON B3aWMOCBS3H MEXIY
MPOAYKTUBHOCTHIO ¥ TNIOJJOBUTOCTHIO KOPOB OOJbIIast
4acTh MCCIIEOBATENCH BUIUT B HECOOTBETCTBUH YCIIO-
BUH Cpebl MOTPEOHOCTSIM JIAKTUPYIOIIETO KHBOTHOTO,
B CBSI3H, C YEM OPTaHU3M OTPaHUYHBAET BOCIPOU3BO/I-
CTBO B TOJIB3Y JIAKTAIIMH, OJJHAKO HEKOTOPHIE aBTOPHI
BBISIBIJIM M T€HETHUECKYIO KOPPEIAIHIO, BBI3BAHHYIO
MHTEHCHUBHBIM OJHOCTOPOHHHUM OTOOpPOM MO MOJIOY-
HOM IPOTyKTUBHOCTH [16, c. 42].

Bonpoc o B3aMMOCBSI3M IIPOIOIKUTEIEHOCTH TIe-
pHOIa OT OTeJIa 10 OIUIOAOTBOPSHHUS M YOS Yalle pac-
CMaTpPHUBACTCS ¥ JyYIlle H3yYCH B 0OpPaTHOM acIieKTe,
TO €CTh BIUSHHE JJIMHBI CEPBHC-TIEPHOJA HA TPOIYK-
TUBHOCTH KOPOB. DTa CBsI3b 00yCIIOBJICHA BIUSHIEM Ha
JAKTANXI0 OEPEMEHHOCTH. Y CTAHOBJICHO, YTO C MSTOTO
MecsIla CTeIHbHOCTH Habromaercss Oojiee WHTCHCHUB-
HBI pOCT IUIOJA U, OAHOBPEMEHHO, MPOUCXOIUT 3a-
METHOE CHIDKCHHE yAOeB. UeM paHbIle OIUIOJ0TBO-
pHUTCSA KOpOBa, TEM paHbIE CKaXXeTCs BIMsAHUE Oepe-
MEHHOCTH Ha CEKpPEeLHI0 MOJOKa, a JIaKTarus OyneT
Kopoue [11, c. 12].

o manuemm KO.H. Jlo6posonsckoit, H.E. 1o6po-
BOJILCKOI [4, c. 38] mepBast cTaaus BO30YKICHHS IIPO-
TeKana CKpbITO y 77% KopoB, BTOpas —y 54 u TpeTbs —
y 36% KOpOB. DTy 3aKOHOMEPHOCTh OTMEUAIOT U MHO-
THe y4YeHble, MCCIEJOBaBIINE MPOLECC BOCCTAHOBIIE-
HUS (QYHKIMM SUYHUKOB IO MPOreCTEPOHOBOMY IPO-
duro.

10.C. Tuuauna, JI.T. Boiitenko, O.C. BoiiTenko,
C.C. T'aunuH [3, c. 39], yka3pIBaroT, 4TO YPOBEHb MPO-
JTYKTHBHOCTH 3HAYNTEIBHO BIMSIET HAa CPOK IIPOSBIIE-
HUS TIOJIOBOW IUKIIMYHOCTH TIOCIIE OTeNa, KaKIpIe 10-
MOJTHUTENbHBIE 3,8 KT MOJIOKAa B JI€HBb 33/ICPKUBAIOT
MIEPBYIO CTa/INIO BO30Y>KAEHHS IIOJIOBOTO IMKJIa Ha 1,5
JHS. DTOT MoKazaTenb YJUIMHsUICS Ha 5-10 nHeil mpu
yBenudeHuu yaos Ha 1000 kr 3a nakTanuto.

Hamporus, JI.A. A6bsuikaceimMoB, JI.B. JleoHoBa,
H.IT. Cynapes, I1.C. Kambiaun [1, c. 11], onpenenss-
e QyHKIIMOHAIFHOE COCTOSHUE THIHUKOB TI0 COJIEp-
YKaHWIO TIPOTECTEPOHA B MOJOKE, JETAl0T BBIBOM, UTO
YPOBEHB yIIOSI HE OTpa)kaeTcsi Ha CPOKaX BOCCTAHOBIIE-
HUS TIOJIOBOX ITUKIIMIHOCTH.

BrisiBiieHa TeHeTHYeCcKas KOMIIOHCHTA BIIHSHUS
YPOBHSI MOJIOUHOH MPOAYKTUBHOCTH Ha IJIOJJOBUTOCTH
kopoB. KoaQduuueHT TeHeTHYECKOUW KOppEIIiuu
MEXAY YAOEM U MEXKOTEIbHBIM MEPUOAOM B UCCIIEO-
BaHusgx cocrasisgeT oT 0,22 mo 0,32, mo gaHHBEIM A.A.
Iepdunosa, X.b. batimumesa, M. X. baiimumesa [9, c.
36] — 0,53, mo mamusM JE.M. ®@porosa, JI.M. Escra-
¢reBa, A.M. I'aBpuxosa [20, c. 30] —0,125.

Mexay TpONYKTUBHOCTBIO W CEPBUC-TIEPHUOIOM
9TOT K03 ¢ummeHT paseH 0,42, MEXIY YIOEM H OIIIO-
norsopsiemoctbto ot 0,2 1o 0,5 u ot — 0,1 0,5 y kopoB
1 TIEPBOTENIOK, COOTBETCTBECHHO, MEXY MPOIYKTUBHO-
CTBIO U MHJIEKCOM OCEMEeHEHHs K03()(UIIMEHT IreHeTH-
YeCKON Koppensauuu paBHsics mo aaHHeiM O. Hlumi-
kuHa [21, c. 43] 0,12, B uccnenosanusix K.A. Jlo6o-
nuHa, A.I'. Hexnanona [8, c. 100] —0,083. ITo mHEeHHUIO
psAda aBTOPOB, YPOBEHb MOJIOYHON MPOAYKTUBHOCTH,
OKa3bIBaeT BIHMSIHUE Ha MOP(PO(YHKIIMOHATIHHEIN CTa-
TyC OpraHW3Ma HOBOPOXKICHHBIX TEJIAT. Tak aBTOPHI
OTMEYAIOT, YTO INPOJODKUTEIHHOCTh (DHU3NOJIOTHYE-
CKHX TEpPHOJOB (CPOK OCEMEHEHHWs, MPOJOTKUTEIIh-
HOCTh CYXOCTOSI, JIAKTAI[H) IOJDKHBI OIIPEIEIATHCS
MIPOU3BOJICTBCHHBIM HAIIPABIICHUEM X03HCTBA M YPOB-
HEM MOJIOYHON MpPOAYKTHMBHOCTH KOpoOB. bynymiyro
MPOAYKTHBHOCTh OTPEACIISIOT TaKhe (PaKTOPhI KaK Te-
YEHUE aKTa poJOB, MOP(OPYHKIMOHAIBHBIH CTATyC
TEJeHKAa TPU POXKICHUH, a TaKKe MEPHUOJ] HOBOPOXK-
nenHoctu [14, c. 37; 4, ¢.38; 9, ¢. 37].

PesyabTaTrhl ucciaegoBaHuii. J[ns BbISICHEHUS
STHOJIOTUH HapYIICHUS BOCIPOU3BOIUTEIHHON (QYHK-
OUH KOPOB B YCJIOBUSX WHTCHCHUBHOH TEXHOJIOTHUH
HaM# OBLIT MMPOBEICH MOHUTOPHHT B mepuoa ¢ 2010 mo
2015 rr B X03s7icTBaXx Camapckoit odnactu. B mocnen-
HUE TOJIbI HAOTFOIAeTCsI CHIYKEHHUE YHCIIa KOPOB, OTLIO-
JIOTBOPEHHBIX OT NEPBOro oceMeHeHus: ecnu B 2010
roly OT TIEpBOTO OCEMEHEHHS OIUIOJOTBOPHIIOCH
39,7% xopoB, To B 2013 romy oOmI0OgOTBOPHIIOCH
36,8%, uto Ha 2,9% MeHbIIIE.

YCcTaHOBIEHO, YTO PEMPOAYKTUBHBIE KayecTBa
KOPOB 3aBHCST OT YPOBHSI UX MOJIOYHOH MPOTyKTHBHO-
CTH W MPOIODKUTEIHLHOCTH (PH3HOIIOTHYECKUX TIEPHO-
JI0B. Y BBICOKOIIPOJYKTHBHBIX KOPOB MPOJOJKUTEINb-
HOCTB (PH3HOJIOTUIECKHUX MIEPHUOJIOB COCTABHUIIO: JTAKTa-
uus 360-440 ngHeil; cyxocTOHHBIN nepuoa 55-62 nHs;
cepBUC TepuoAa (CPOK ILIOJOTBOPHOTO OCEMEHEHUS)
160-207 nHeii. Y cpeqHEnpoyKTUBHBIX KOPOB: JIAKTa-
st 280-315 gHeir; cyxocTolHbIN niepuo 52-60 aHeid;
cepsuc nepuoy 90-115 gueit.

[TpomomKUTEN,HOCTD JHEH OECIIONUS 32 aHAJIH-
3UpYyeMBIi IeproJ] COCTaBHIa B X03siicTBax oT 120 no
190 nmel, y BRICOKOIIPOAYKTUBHBIX KOpOB — 198 mHs,
4yTO Ha 74 nHs OOJBIIE YeM Y KOPOB CO CPEAHEH Mpo-
IyKTUBHOCTBIO — 104 nHs. COOTBETCTBEHHO U MHJIEKC
OCEMEHEHHUSI Y KOPOB C YPOBHEM MOJIOYHOW MPOIYK-
tuBHOCTH 4000-5000 kr Mo0Ka cocTaBuia 2,1, 4To Ha
0,7 MeHbIIe, YeM Y XKUBOTHBIX C YPOBHEM MOJIOUHOM
npoxyktuBHOCTH 6osee 7000 Kr MoJioKa.
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Jlnst 6ostee TOYHOTO aHAIN3a COCTOSHHSA BOCIIPO-
M3BOJICTBA CTa/la KPYIMHOTO POTaToro CKOTa U BBISICHE-
HUS NPUYUH, CHIDKAIOIIMX BBIXOJ MOJIOJHSKA, HAMH
OblTa TPOBEICHA aKyIIEPCKO-THHEKOIOTHIECKast J¥c-
MaHCEPU3aNUs MATOYHOTO ITOTOJIOBBSI.

B I'VII CO «Kynmackoe» B 2013 roxy BEISIBICHO
57 ronos (15,8%) GecruioHBIX KOPOB, B TOM 4Hcie 37
TOJIOB M3 4YMCJIAa BBICOKONPOIYKTHUBHBIX KOpPOB MU
10,2%, a y cpeqHepOJyKTUBHBIX KOPOB 3TOT MOKa3a-
Tenb coctaBui 12 ronos wiu 3,3%, octanbHbIE 8 TOJIOB
(2,2%) mpuxonsaTcs Ha HU3KONPOAYKTUBHBIX YKUBOT-
HBIX C YPOBHEM MOJIOUHON NPOIYKTHBHOCTU MEHEe
3500 xr moioka. M3 57 GecruiogHBIX KOPOB CYOMHBO-
JFONMS] MAaTKH OTMeUeHa y 26 kopos miH 45,6%, B ToM
YHCIIe y BBICOKONIPOAYKTUBHBIX KOPOB 18 roios mim
31,5%, a 'y cpemHenpoIyKTUBHBIX 3TOT OKa3aTelb pa-
BEH COOTBETCTBEHHO & kopoBaM miu 14,0%. DHnomer-
putsl y 18 xopos unu 31,5%, B TOM 4uCIIE y BBICOKO-
MPOAYKTUBHBIX KOpoB 12 rojoB mmu 21,0%, a y
CPEIHENPOAYKTUBHBIX KOpoB — 6 rosoBsl win 10,5%.
I'mnodyHKIMs SIMYHUKOB BbIsSBIEHA Yy 13 KOpOB Win
22,8%, B TOM 4HcCJ€ Y BEICOKONIPOAYKTUBHBIX KOPOB —
7 ronoB uimu 12,3%, a y cpeqHenpoayKTUBHBIX KOPOB
— 6 ronoB uwiau 10,5%.

AHanus, NpOBEACHHBIN B X035 HCTBE MO pe3yibTa-
TaM aKyIIEepCKO-THHEKOJIOTHYECKOH JAWCITaHCEepH3a-
MM, TT0KA3aJl, YTO IaTOJOTHS POJAOBOTO aKTa M Tede-
HHS TTOCTIEPOAOBOTO EPHO/Ia UMEET BBICOKYIO CTETIEHb

pacnpocTpaHEHHsL.

Y BBICOKONPOIYKTHUBHBIX KOPOB, IPHHAAJICKA-
mmx ['VII CO «KymnuHCKOEY, Yalie perucTpupyroTCs
HapyLICHHUs PEIPOAYKTHBHBIX KaueCTB MO CPABHEHUIO
C KOPOBaMH, MPOTYKTUBHOCTh KOTOPBIX HE NTPEBBIIIACT
4500-5000 kr MOJIOKa, 9TO YKa3bIBaeT Ha OTPHIIATEIb-
HYI0 KOPPEJISILUIO MKy YPOBHEM MOJIOYHON MPOTYK-
THUBHOCTH ¥ PENPOJYKTHBHBIMU KaueCTBaMH KOpoB. B
CBSI3H, C YEM MBI COUJIM L1eIeCO00pa3HbIM U3YYHTh Ha
9KCIIEPUMEHTAIBHBIX TPYINIaxX >KUBOTHBIX B CPaBHH-
TEILHOM acIleKTe BCe MOKa3aTesH, XapaKTepU3yIoIIne
BOCITPOHM3BO/INTEIBHYIO CIOCOOHOCTH KOPOB B 3aBUCH-
MOCTH OT IIPOJOKUTENBHOCTH (PU3UOTOTHUECKUX TIe-
PHOMIOB.

N3zydyenne BiustHASA (PU3NOIOTHUECKUX IEPHOIOB
Ha PENPOLyKTUBHBIC U IIPOIYyKTUBHbIC TIOKA3ATEIH KO-
POB ITPOBOAMIIN HA )KUBOTHBIX aHAJIOTaX UMEIOIINX MO-
JIOYHYI0 TPOAYKTHBHOCTH IO BTOPOH 3aKOHYEHHOMH
naktanuu 7000 kr mosoka u 6oree. Ilpomomxurens-
HOCTb TCUCHH pOAOB IO I'pyIIiaM KUBOTHBIX B 3aBU-
CUMOCTHU OT HNPOAOJIKUTCIBHOCTU (1)I/I3I/IOJ'IOFI/I‘IGCKI/IX
MepUOIOB OblIa HEOJMHAKOBOH. B  KOHTpONBHOM
rpymnmne oHa coctaBuia 9,42+1,18 4; Bo 1-ombITHON —
5,45+0,92 4; B 2-onbITHHOM — 5,20+1,04 4. Ilpu onpe-
JETICHUH TIPOIOJDKUTEIHBHOCTH POJIOB MBI IIPOBOJIMIIN
OTCUET BPEMCHH C MOMEHTA TPOSBICHHS MEPBBIX MPHU-
3HAKOB CXBAaTOK JI0 OTAEIEHHS MOCIea.

Tab6muma 1
TeueHre poOB M MOCICPOIOBOTO MEPHOIA Y UCCICTYEMbIX TPYII KOPOB
I'pynna »uBOTHBIX
[Toka3zarens

KOHTPOJIbHAS 1-onpiTHAs 2-0ILITHAS
n 30 30 30
IpoJomKUTENLHOCT POJIOB, U 9,42+1,18 5,45+0,92" 5,20+1,04"
B ToM umcIIe 3ajepaKaHus mociena, u 7,20+1,07 3,7840,45" 3,05+0,78"
Saneprkanue nocueaa, %o 20 - -
ITocneposioBbie ocnoxxHeHUs, Yo 40 10 -
OKOHYaHKE MHBOJIIOIUY MATKH, THEH:
Boinenenue goxui 15,242,79 13,5+1,80 12,0+1,04
Pe3ynbTaThl pEKTaNbHBIX HCCIIENOBAHMII 32,0+0,42 24,6+1,62™ 20,8+1,13™
JKuasi Macca TensT npu POXKICHUU, KT 34,6+2,58 36,3+1,84 36,8+2,11
[TosyueHo TelsiT, roJIoB 25 30 30

ITpogomKUTETBHOCT POJOB HAXOAUTCS BO B3au-
MOCBSI3H C MPOAOJDKUTEIHFHOCTRIO CEPBUC-TIEpHOIA U
nepuofa cyxoctos. Tak B 1 ¥ 2 ONBITHBIX TPYIIIIaX OHA
COOTBETCTBEHHO MeHbIle Ha 1,97 u 2,22 yaca, yeM B
KOHTPOJILHOM TPYIIIE, YTO BHJIMMO, SIBIISIETCS] PE3YJIb-
TaToOM JIy4Iiero Mop(poQyHKIMOHAIEHOIO COCTOSIHUS
TIOJIOBBIX OPIaHOB KOPOB 1 M 2 ONBITHBIX TPYIII )KHBOT-
HBIX.

[Tpo1oKUTENEHOCTD OT/IENICHNS TIOCIIE/1a B IPYII-
nax ObUIa pa3Hoii: B KOHTpOJbHOU Tpymme — 7,20+1,07
4; B 1-onbITHOM rpymme — 3,78+0,45 4; BO 2-0mbITHOM
rpynme — 3,05+0,78 4. [Tpu pacuere mpogoHKUTETHHO-
CTH DPOJIOB y JXMBOTHBIX KOHTPOJIbHOH TPYIIIBI MbI
BKITIOUMJIM CITy9au 3a/iepKaHus IMociena.

[IpogomKUTETFHOCT HHBOJTIOIIMN MATKH MBI H3Y-
YaJy MO ABYyM IOKa3aTelsiM — 3TO BEIICICHUE JTOXUH 1
pe3yJsibTaTaM peKTalbHbIX UCCIICIOBAHUH MaTKH.

IIpongomKUTENbHOCTD BBIICIEHUS JIOXUH COCTa-
BUJIA B TPyNNax: B KOHTPOJIbHOW rpymme — 16,8+2,79

nHs; B 1-omeiTHOM Tpynme — 13,5+1,80 nHs; BO 2 OMBIT-
Ho# rpymme — 12,0+1,04 nus. PekranbHBIM Hecae0Ba-
HUEM SMYHUKOB, MAaTKH (COCTOSHME IIEWKH MAaTKH,
KOHCHCTEHIIMS POTOB MATKH, MX pa3Mmep, OTCYTCTBHE
BBIJICIEHUI IPU Maccake MaTKU, OTCYTCTBHE XKEITOr0
Telna B TMYHUKAX) ONPEeI s OKOHYaHHUE MHBOJIFOLINHT
MaTKH{ Y UCCIIEAYEMBIX IPYIIT )KUBOTHBIX.

IIpu sTOM OKa3anoOCh, YTO MPOAOIIKHUTENBHOCTD
HMHBOJIIOIIMY MaTK{ BO MHOTOM 3aBHCUT OT BEIMYHHBI
MIPOAOJKUTEIBHOCTH JTAKTALUU U CYyXOCTOMHOIO EPHU-
0lla, a TaKXKe KOPPEIHPYET C MPOAOIDKHUTEIHHOCTHIO
POIIOB, KOTOpasi BO MHOTOM 3aBHCHUT OT ITOATOTOBJICH-
HOCTH XHUBOTHBIX K 0oTeny. I[IpoIomKUTeNbEHOCTE OKOH-
YaHWS WHBOJIIOI[MH MAaTKN COCTaBHJIA B TPYMIAX: B KOH-
TponbHOM rpynme — 32,0+4,2 nus; B | onbITHOH rpymie
— 24,6£1,62 mus; Bo 2 ombITHOH Tpynme — 20,8+1,13
JTHS.

CpoKH MHBOJIIOLMOHHBIX IPOLIECCOB MOJIOBBIX OP-



L
Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #4(20), 2017 EESL 11

TaHOB y KMBOTHBIX C 00JIee MPOIOIDKUTENBbHOH JIAKTa-
el ¥ MEHBIINM IOKa3aTeJIeM CYXOCTOsl (KOHTPOJIb-
Hasl TPYIIa) OTIMYAIOTCS OT TaKOBBIX y KOpoB | m 2
OTIBITHBIX TPYIII, CJIEI0BATEIBHO, OTKIOHEHNUS B TEUe-
HHE TMOCJIEPOJIOBOTO IEPHOAA y HHUX BCTPEUAIOTCS
qare.

HapymieHnre HHBOIOIMOHHBIX MIPOLIECCOB PEIPO-
JYKTHUBHBIX OpraHOB Mbl HaOmonanm B 43,0% cinydaeB
y KOpPOB KOHTpOJIbHOM Tpynisl, B 20,0% ciyuaeB y Ko-
poB 1 u 2 ombITHBIX Ipynm. Y KOPOB KOHTPOJBHOM
rpynnel  Takxke oTrMmedeHo 20,0% ciaydaeB Jserkoi
CyOMHBOJIOIIMY MATKH, 9TO Ha 3,0% OoJbime yeM BO 2-
OTIBITHOM TPYIIIE )KUBOTHBIX. Tspkemas popma cyOuH-
BOJIFOIIMY MaTKH HAaOJ01a/1ach B KOHTPOJIBHON IpyTIe
*HUBOTHBIX B 10,0% cimydaeB, B TO BpeMs Kak y HX
CBEPCTHUIL | U 2 ONBITHBIX I'PYNI OHA OTCYTCTBOBANIA.

BoccranoBneHNE penpOAYKTHBHBIX KadecTB XKH-
BOTHBIX C Pa3HOW IPOJOIKUTEIBFHOCTBIO (PH3HOIOTH-
YEeCKHUX NEPUOIOB NTPU OJUHAKOBOM YPOBHE MOJIOYHOM
MPOAYKTUBHOCTH UMENIO CBOM OCOOEHHOCTH.

VYV KUBOTHBIX KOHTPOJIBHOHM IPYIIBI, Y KOTOPBIX
0BT yUIMHEHHBIM CepBUC-TIEPHO, POIOIDKUTENIBHAS

JIaKTaIus, KOPOTKUI CyXOCTOMHBIN MEPHO/I, MPOsIBIIC-
HHE TIEPBOTO IMOJOBOTO LHMKJA HAOMIOJamu Ha
40,6+4,26 nenp, B 1 ¥ 2 ONBITHBIX TPYIINIAaX 3TOT ITOKa-
3aTelb  COOTBETCTBEHHO  COCTaBWiI  26,5+2,18;
23,0+2,24 nus. PasHuIa cTaTHCTHYECKH JOCTOBEpHA
(P<0,05).

Pe3ynpTaTHBHOCTE OCEMEHEHUS! B 3aBUCHMOCTH
OT TPYIIBI )KMBOTHBIX OblIa pa3HOW. Tak oruonoTBo-
pseMOCTh KOPOB B IIEPBOE OCEMEHEHHE COCTABHJIO B
KOHTpOJbHOU Tpymme — 39,3%, B 1-onbITHOM rpyme —
66,6%, Bo 2-onbiTHOM rpymnme — 70,0%. B xoHTpoIb-
HoM rpymnme 78,4% >KHBOTHBIX OILIOAOTBOPHUIIOCH IO-
cire 4 ocemeHeHus (6-7 OJIOBOH IIUKII TIOCIIE POJIOB), B
7,2% xopoB nocie 5-6 ocemenenus. JKuBotHbie 1 u 2
OIIBITHBIX TPYIIT OCEMEHWINCHh Ha 96,6% mocie Tpex
oceMeHeHU. MHTepBan Mexay NOJOBBIMU LIUKIAMHU
COCTaBMJI B KOHTPOJIbHOM rpymie 29,7+5,76 auei, uro
YKa3blBa€T Ha ApUTMHUYHOCTH IIOJIOBBIX LUKIJIOB IIO
CPaBHEHMIO C )KMUBOTHBIMU | U 2 OIBITHBIX TPy, T€
6I)IJ'II/I OTMCYCHbI CAWHUYHBIC CIIydyauh apUTMHUYIHOCTU
IIOJIOBBIX IIUKJIOB.

Tabnuma 2
PenpoaykTHBHBIE KauecTBa KOPOB B 3aBUCUMOCTHU OT MPOIOKUTEILHOCTH
¢dusmnonornyeckux neproaos (M£m)
I'pynma >KxMBOTHBIX
ITokazaTens
KOHTpOHI)HaSI 1'OHLITHaH 2'OHI)ITHaSI
n 28 30 30
ITposinenue 1 monoBOro MMKIA NOCIE OTeNa, JHEH 40,6+4,26 26,5+2,18" 23,0+2,24™
Ono10TBOPAEMOCTS, %:
IlepBoe OCeMEeHEHHE 39,3 66,6 70,0
Bropoe oceMeHeHne 17,8 23,3 20,0
Tperhe oceMeHeHHe 42 6,6 6,6
YeTBepToe oceMeHeHUe 7,1 - -
Bcero ocemenunocsk, % 85,6 96,5 96,6
WHTepBas MeX 1y MOJOBBIMU ITUKJIAMH, JHEH 29,743,76 22,1+2,14 21,8+3,08
CepBuc-niepuo, THeH 136,6+£14,2 114,4+3.50" 113,9+2,18"

ITo manabmM A.A. Ilepdumosa [9, c. 35] y xuBoT-
HBIX UMEIONIUX MOJIOUHYIO MPOAYyKTUBHOCTH 6000-

7000 Kr MOJIOKa IPOIOJKUTENBHOCT CEPBHUC-TIEpPHOIa
COCTaBIISIET B cpeaHemM 148 mHei.

Tabmmna 3
IToxa3zarenu KpUTEpPHEB OLIEHKHU JKU3HECTIOCOOHOCTH TEJIAT NPH POXKACHUH
XapakTepHUCTUKAa HOBOPOXKIEHHBIX TEJIST
[lokazarens ['pynna »KuBOTHBIX
KOHTpOJIbHAs 1-ombiTHAS 2-OTIBITHAS
Bouioc kopoTkuil, cpenHei BonocsHol nokpos BonocsHol nokpos
TYCTOTBI, XKECTKHMH, 311a- JUTMHHBIN, TYCTOH, JUTMHHBIH, TyCcTOH, OIre-
CocTosiHHE KOXKHOTO TIOKpOBa N
CTUYHOCTD U TOJBHKHOCTD KOYKa dJIacTHYHas, CTSAIMIA, KOJKa BIIaXKHas,
KOKH MOHHKEHBI BIIKHAS JJIACTUYHAS
Bpems peanmauv}II;Tnm CTOSIHUS, MH- 26,4+2.70 22.4+1 30™ 20,8+0,85™
Bpemst posiBIIeHHs COCaTEeIbHOTO pe- 39 542 60 24442 00 23.241.40
¢iiekca, MUHYT i i i i i i
KonuecTBo pe3ioBsIxX 3y00B, MITYK 6,6+0,84 7,84+0,54 7,2+0,45
PaccrosiHue MEXy TOCIeHUM peb-
POM ¥ (PpOHTAJILHOM JIMHKEH TIeye- 7,3+0,74 4,8+0,42" 5,2+0,62
BOT'O CYCTaBa, CM
PaccrosiHue Mex 1y KOHYHKOM XBOCTa ok ok
Y BEpUIMHON Hﬂi}(;‘IHOFO Oyrpa, cM 8,3+0,36 3,120,17 2,0+0,31
KoJmuecTBO JIEHKOIUTOB, THIC./MKI 7,2+0,36 8,3+0,17" 8,4+0,22™
KonnuectBo spuTpouuToB, 6.540,18 7.0+0.24" 7.340,16"
TBIC./MKJI
JKuBast Mmacca, Kr 31,6+2,58 36,3+1,84 36,8+£2,11
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ITo ananm3aM JaHHBIX TAOTUIIEI 2 BUHO, YTO MPH
OJMHAKOBOM MPOAYKTUBHOCTH, HO MPHU Pa3HOM Mpo-
JOJDKUTEIBHOCTH (DPU3HOIOTHYECKHX IEPHOIOB, BOC-
MPOU3BOIUTENBHASI CIIOCOOHOCTH KOPOB UMEET 0CTO-
BepHbIC OTIMUYMsA. YeM MeHbIIEe CEepBHC-TIEpUO] U
GoutbIIe IEPHO] CyXOCTOSI, PENPOAYKTHBHBIC KaUeCTBA
y KOPOB TOBBIIIAIOTCA. DTO BUAUMO SIBISIETCS CIEA-
CTBHEM TOTO, YTO Y BBICOKOIIPOJAYKTUBHBIX KUBOTHBIX
npu OOJbIIEM CEPBUC-TIEPHOJAE YBEIMYMBACTCS IPO-
JIOJDKUTENbHOCTh JIAKTAIlMM, U OHU 3a 60 mHel cyxo-
CTOMHOTO Mepuojia Kak 3TO MPUHATO B XO34HCTBE HE
YCIIEBAIOT BOCCTAHOBUTHCS, TaK KaK B IOCICAHUE J[BA
MecsIa CTeNbHOCTH Macca IUI0/1a yBEITHIUBACTCS B J[BA
pasa.

Omnpenenenrne MOpHOPYHKIIMOHAIEHOTO CTaTyca
HEOHATAIBHBIX TEISAT IO3BOJIICT NPOBOJWUTH COBpE-
MEHHYIO U IIeJICHAIPaBICHHYO KOPPEKINIO yTPOOHOTO
pa3BUTHS, UCIONB3Ys TEXHOJOTHYECKHE IPHUEMBbI
KOPMJICHUS U COJIEP KaHUs, U TEM CaMbIM IOBBIIIATh UX
JKU3HECTIOCOOHOCTB.

HccrnenoBanust >KU3HECIIOCOOHOCTH TENAT CO-
TJIACHO TECTOBOM CHCTEMBI MOKAa3aiH, YTO MPOJIOIIKU-
TENBHOCTh (PM3MOJIOTMYECKUX IIEPUOJOB (JaKTalMs,
CYXOCTOH, CEpBHC-TICPHOZ, MEKOTEIbHBIH IEPHON)
BIIMSIIOT Ha I'PaJMCHTHI KU3HECTIOCOOHOCTH TensT. M3
JAHHBIX TAOJHIB! 3 BUIHO, YTO Y TEISAT KOHTPOJIBLHOMH
TPYIIBI BOJIOCSHON MOKPOB OBLT CPEAHEH I'yCTOTEHI, a
10 BPEMEHH PEaJIN3alNH 03I CTOSHUS OHHU CTaTHCTH-
YECKH JIOCTOBEPHO YCTYHald CBOMM CBEPCTHHIAM H
3TOT MEPUO]] ObUT Y HUX JUIMHHEE U COCTABII 26,4 MUH,
410 Ha 4,3; 5,6 MuH OoJbIIe YeM y Tear 1 u 2 OmbIT-
HBIX Tpyni. Bpems NposBIEHHS COCATENBHOTO pe-
(bnekca B KOHTPOJILHOH Tpymme Tensrt Ha 5,1; 6,3 MuH
Oople yeM y X CBepCTHHIl | M 2 ONMBITHBIX TPYIII,
9TO BUIMMO, ABJISIETCS Pe3yIbTaToOM 0oJee MpOoI0IKU-
TEJIHOTO MEPHO/a JAKTAIIMH W YKOPOUYEHHOTO CYXO-
CTOSI KOPOB KOHTPOJILHOM TPYIIIIBI.

KonmuecTBo pe3oBbIX 3y00B y TEIST KOHTPOJIb-
HoM rpynmel Ha 1,2; 0,6 T MeHbIIE YEM Y )KMBOTHBIX
1 1 2 ONBITHBIX TPy, YTO MOATBEPKIAET HEJOPA3BHU-
TOCTb KOCTHOHM CHUCTEMBI, a CIIM3UCTast 000JI0YKa pOTO-
BOH I0OJIOCTU UMEET KPACHOBATBIN OTTEHOK.

KonngecTBo 1EHKOIIMTOB U 3PUTPOIUTOB Y XKHU-
BOTHBIX | M 2 ONBITHBIX I'PYMI AOCTOBEPHO OOJbIIe
9YeM Y TEJISIT KOHTPOJIBHOM IPYIIIBI, YTO KOCBEHHO YKa-
3BIBACT HA CHIDKEHHE PE3UCTEHTHOCTH W OKHCIH-
TEJIbHO-BOCCTAHOBUTENIBHBIX MPOILIECCOB B OPraHU3ME
TEJAT KOHTPOJIbHOM TPYIIIBI IOJYyYEHHBIX OT MaTepei

MMEBIIMX MPOJODKUTENBHBIN IEPHOA JIAKTALMH —
356,3 nus, a mepuox cyxoctost — 60,9 maHA.

JKuBast Macca npu po>kJIeHUH y TEIAT 1 U 2 OmbIT-
HBIX Tpynn Ha 1,7 u 2,2 Xr OOJbBIIE COOTBETCTBEHHO,
YeM y TEJAT, MOJIYYEHHBIX OT KOPOB KOHTPOJIbHOH
rpynnsl. B KOHTpoJIbHOM IpyIIie OTMEUYEHO J1Ba Cllydast
MEPTBOPOXKIECHHOCTH U TPHU TeJCHKA Maju B TeUCHUE
JBYX JHEH mocie poxIeHHs.

B 1 1 2 onbITHBIX TpyNIax majexa TejsT He ObLIo.
IIpoBeneHHBIE HaMH HCCIEIOBAHUSA MO KPUTEPUSAM
KM3HECTTIOCOOHOCTH TEJST IMOKa3ajH, YTO JKHBOTHBIC
KOHTPOJIbHOH IPYIIBI IPH POXKACSHUN MAT0KU3HECIIO-
COOHBI. DTO BHINMO SIBISIETCS CIIEACTBHEM HX HEIO-
Pa3BUTOCTH B YMOPHOHAIBHBIN IEPHO] PA3BUTHSA H3-32
JKECTKOM 3KCIUTyaTalluM UX MaTepel BbIpa3uBLIEHCs B
YIUIMHEHHOM JIAKTallUh U KOPOTKOM CYyXOCTOHHOM Iie-
puoze. [To marusM b.B. Kpumrrodoposoii [6, c. 26] Te-
JSITA C HEOPAa3BUTHIMH TKaHSIMH, OpPraHAMU M CHCTE-
MaMH ITOru0aroT B TNICPBBIC JHU KU3HU C ABJICHHUCM
BPOXKJICHHOT'O HMMYHO/IE(HULINTA 1 OCTPOTO PACCTPOii-
CTBa NMUILIEBAPCHU.

Brixox TtenmATr cocTtaBuil y KOpPOB KOHTPOJIBHOM
rpynnsl — 83,4%, uto Ha 16,6% meHbIe uem B 1 1 2
OIIBITHBIX TPYMIax, T.e. YK€ Ha IEePBOM 3TaIle BBIXOJ]
TEJIAT YBEIMUMICS, YEM B CPEIHEM IO XO3SIHCTBY B
KOHTpOIbHOHU rpymnne Ha 35,4%, a B 1 U 2 ONBITHBIX
rpymmnax Ha 52,0%.

JlanbHeiimee n3ydyeHne pocta M Pa3BUTHSA BOC-
TIPOU3BOAUTENBHBIX U MPOXYKTUBHBIX KAdECTB TEISAT
MOJTyYEHHBIX OT KOpPOB-MaTepei ¢ pa3HOM MPOJOIIKH-
TCJIBbHOCTBIO (1)I/I3I/IOJ'IOFI/I‘-ICCKI/IX MEpruoa0B Ha BTOPOM
sTane paboThl MO3BOJIIET CleNaTh HaM Ooee ompene-
JICHHBIC BbIBO/IbI, HA OCHOBAaHWU KOTOPBIX 6yz[eT JaHa
Hay4YHO-0OOCHOBaHHAs KOHLEMIHSA OLEHKH KPUTEPHS
YKM3HECTIOCOOHOCTH HOBOPOXKJCHHBIX TEJST, YTO Oy-
JIeT UMETh OOJIBIIION MPAKTUYECKUH HHTEpEeC IS TPo-
N3BOJICTBEHHUKOB, W YBEJNYUT 3(P(PEKTHBHOCTH MO-
JIOYHOTO CKOTOBOJICTBA B IIEIIOM.

B pesynpraTe mcciienoBaHuii HAMH OBUIO BBISB-
JICHO, YTO TEJsATa (TEJOYKH) IOJydeHHBIE OT KOPOB C
Pa3HOM MPOJOIKUTEILHOCTBIO (DH3HOJIOTHYECKUX TIe-
pHOJOB MMEIOT HEOAMHAKOBYIO HEPTHIO POCTa, UTO
OTPa3MIOCh HA PA3HUIIE KHUBON MACCHI Y HCCIIETYEMBIX
IPYILI )KUBOTHBIX. MI3MeHEeHue )KUBOI MacChl SKCIEPU-
MCHTAJIBHBIX I'PYIIT )KUBOTHBIX B PA3JIMYHBIC IEPHUOBI
OHTOTEHE3a IPEACTaBICHO B Tabmuile 4 1 Ha PUCYHKE
2.

Tabumna 4
JlnHaMuKa j)KUBOM MacChl TEJIOK YKCIEPUMEHTANBHBIX rpymi (M+m), kr
Bospacrt, mecstieB ['pynna xuBoTHbIX
KOHTPOJIbHAS 1-omeiTHAS 2-OIbITHAS
HoBopoxxeHHble 34,6+1,21 36,3+0,36 36,8+0,40
1 51,2+2,66 60,6+1,03 59,5+1,02
3 93,9+2,19 110,0+1,39 109,6+1,63
6 152,3+4,27 179,6+2,37 175,9+3,22
12 248,0+5,13 277,9+3,31" 274,942 25"
18 390,0+6,17 428.9+4 36" 427.3+3.87"
AOCOIIOTHBIN PUPOCT, KT 360,4 392,6 390,5
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HOBOpOXKAEHHbIE 1 Mmec 2 mec 6 mec

12 mec 18 mecabconoTHLIA NpUpocT

BO3pacT, MecslueB

Puc. 2. Jlunamuxa sxcusoti maccol menox

[Ipoananu3upoBaB AaHHbIE TaOMMLBI 4 MOXHO
cHenaTh BBIBOA O TOM, YTO YKHBOTHBIC KOHTPOJBHHOM
TPYIIIEl 110 WHTCHCHBHOCTH POCTa YCTYIAlN JKUBOT-
HBIM | ¥ 2 OIBITHBIX TPYIIL, OCOOSHHO ATO MPOSBUIOCH
nociyie 3-MecayHoro Bo3pacra. Tak B 3-MeCSIYHOM BO3-
pacTe >KHBOTHBIC KOHTPOJIBHOU TPYIIITBI IMEIIH KHUBYIO
Maccy 93,9 kr, yto Ha 16,1 Kr MeHblIE, yeM B 1-OmbIT-
HOM rpynme ¥ Ha 15,1 Kr COOTBETCTBEHHO, YeM Y JKHU-
BOTHBIX 2-0NBITHOU rpynibl. Oco0o ciIeayeT OTMETHTh
OTCTaBaHUE B POCTE >KUBOW MacCChl y KUBOTHBIX KOH-
TPOJBHOMN IPYIIIIBI IO OKOHYAHUHU MOJIOUHOTO TIEpHO/Ia.
Pa3zHuma B XuBOH Macce MEXIY XKMBOTHBIMH 1 u 2
OTIBITHBIX TPYIII, C BO3PACTOM HE YBEIIUUHBACTCS.

PasHuma B KMBOW Macce TENOK MOJTYYCHHBIX OT
KOpPOB C pa3HOW MPOJOIDKUTEIBHOCTHIO (PU3NOTIOTHYE-
CKUX TIEPHOOB C BO3PACTOM yBeIMUYMBaeTcs. JKuBas
Macca TeJIOK B 18-Mecs9HOM Bo3pacTe ObLia HeOIHa-
KOBOH. ¥ TenoK, MaTepu KOTOPBIX MUMEIU CYXOCTOMU-
Hblil nepuon 80-90 nHeit, oHa coctaBuia 428.,9; 427,3
Kr, 4yTo Ha 38,9; 37,3 Kr 00JIbIIIE COOTBETCTBEHHO, YeM
Y JKMBOTHBIX KOHTPOJBHOU TpymIbl. MeHbIas )KuBas
Macca TeJIOK KOHTPOJIbHOU IPYIIBI BUIUMO PE3YIILTAT
OTPHUIATENILHOTO BIUSHUS 00Jee MPOJOKUTENLHON
JIAKTAI[MU U YKOPOUYEHHOH MO CpaBHEHUIO C | 1 2 OMBIT-
HBIMH TPYIIIAMH JKABOTHBIX TEPHOAOM CYXOCTOSI HX
MaTepeit, 9To ABIIOCH MPUIHHON HAPYIICHUS OpraHo-
reHe3a B SMOPHUOHANBHEIA NEPUOJ U TOATBEPKIACTCS
0oJee HU3KUMH TTOKA3aTEISIMA KPUTEPHS OLIEHKHU JKU3-
HECTIOCOOHOCTH TPHILIOAA B TAaHHOH TPYIIe MO CpaB-
HEHUIO C )KUBOTHBIMU | ¥ 2 onbITHEIX rpym. Koaddu-
IIUEHT HHTEHCUBHOCTH POCTA Y TEJIOK MaTePH KOTOPBIX
MMENH TPOJIOJKUTEILHOCTh CYXOCTOWHOTO TepHoja
80-90 ameit mocTOBEPHO OOJIBINE, YEM Y TEJIOK, MOITY-
YEHHBIX OT KOPOB Marepeill ¢ MpOJOIKUTEIHHOCTHIO
CyXOCTOHHOTO Teprona 55-60 mHel, 9To ABIsSETCS pe-
3yJAbTATOM TIOJIOKUTEIFHOTO BIMSHUS YBEITUUCHUS
MPOJODKUTEIBLHOCTH TEPUOJA CYXOCTOSI Y BBICOKO-
MPOIYKTUBHBIX KOPOB.

[Ipu cpaBHUTENBHOHN OLEHKE TEJIOK MOJYyYEHHBIX
OT KOpOB-MaTepeil ¢ pa3HOW MNPOJI0JIKUTENbHOCTHIO
(hU3HOTIOTHYECKUX TIEPUOIOB TI0 PEIPOTYKTHBHBIM Ka-
YecTBaM MbI OOpalaiy BHUMaHUE Ha BO3PACT MEPBOTO
OCEMEHEHUS 1 KHUBYIO Maccy, a TaK k€ Ha TUI0J0TBOP-
HOCTHh OCEMEHEHHS B MEPBYIO MOJIOBYIO OXOTY.

B pe3ynbrate npoBeeHHBIX HAMU UCCIIEOBAaHUN
YCTaHOBIICHO, YTO BO3PACT MPOSBICHHUS IIEPBOTO MTOJIO-
BOTO LIMKJIA y KUBOTHBIX KOHTPOJIBHOM IPYIITEI COCTa-
Buna 11,2+0,45 mecsiueB, B 1-ombITHOM rpynme —

9,52+0,38 Mecs1ieB, Bo 2-0nbITHOM rpymme — 9,67+0,57
MECSIICB.

B BoceMHammaTHMECSYHOM BO3pacTe IKHUBas
Macca y TeNOK 1 M 2 ONBITHBIX TPYII COCTaBIsIA
428,9+4,36 kr; 427,3£3,87 Kr COOTBETCTBEHHO, a
TEJIKH KOHTPOJBHOW TPYHIIBI UMENH JKUBYIO MAacCy
390,0+6,7 xr. IlposBineHne cTaguu BO3OYKICHHUS,
OIIOAOTBOPSEMOCTD 1 PUTMHYHOCTH ITOJIOBBIX IIUKIIOB
TI0 TPYTIIIaM KUBOTHBIX OBLIa Pa3HOML.

Bospact mepBoro ImioJOTBOPHOTO OCEMEHEHUs
TEJOK B KOHTPOJIbHOM rpymie coctasuia 20,2 mec., B 1-
OTBITHOM rpymme — 18,2 Mec., BO 2-0NBITHOH Tpyme —
18,3 mec., T.e. )KUBOTHBIE KOHTPOJILHOHN TPYIIIBI IJI0-
JOTBOPHO OCEMEHHWIIMCH Ha JiBa Mecsla I03Xke, 4eM
TEeNKU 1 U 2 ONBITHBIX TIpynm. DTO SBISETCS ClIEH-
CTBHEM OoJlee HU3KOH WHTEHCHUBHOCTH UX POCTa, pas-
BHTHS, a TAKXKE PE3YIBTATOM O0Jiee MO3/THETO U HE BBI-
PAaBHCHHOTO TIPOSIBIICHHS IIOJIOBOTO HHKIA Yy TEJIOK
KOHTPOJHHOH TPYIIIIHL.

OI1I0I0TBOPSIEMOCT TEJOK B MEPBYIO IMOJIOBYIO
OXOTYy COCTaBMJIa B TPYIIAx: KOHTPOJBHOW IpyIime —
60,0%; 1-omertHo#t rpymme — 70,0%; 2-onbITHOM
rpymne — 70,0%.

I11010TBOPHOCTE B NIEPBYIO IONOBYIO OXOTY B 1 1
2 onbITHBIX Tpynmnax Ha 10,0% Gosnblile, yeM y CBepCT-
HUII KOHTPOJIBHOMN TPYIIIbI.

Husknii mpomeHT OIUIOOTBOPSIEMOCTH YKHBOT-
HBIX KOHTPOJIBFHOU TPYIIIBI BUIUMO, CBSI3aH C HapyIIIe-
HUEM OPTaHOTCHE3a PENpPOTyKTHBHBIX OPTaHOB B IIe-
pHOJ SMOPHUOHAILHOTO PA3BUTHS TEJOK BCIICICTBHE
BBICOKOW MPOTYKTHBHOCTU U «YKOPOYCHHBIMY IIEPHO-
JIOM CYXOCTOSI.

Xupast Macca pu ePBOM ILIOJOTBOPHOM OCEME-
HEHHH COCTaBWJIAa B KOHTpOJsHOHU rpymme — 437,1 xr,
gyto Ha 5,0; 3,1 KT 60JbIIIE COOTBETCTBEHHO, YEM Yy TE-
70K 1 ¥ 2 ONBITHBIX TPYIII, HO IIPH 3TOM BO3PAcCT OCe-
MEHCHHS Y TEJIOK KOHTPOJBHOMU IPYIINbI HA ABa MECsIIa
6oubmie. DPPEKTHBHOCTh OCEMEHEHHUS B3aMOCBsI3aHa
C TMOKAa3aTesIMU KPUTEPHs )KU3HECTIOCOOHOCTH TEIAT
TIPH POKICHHH.

Bospacr mepBoro orena mo rpymmnam KHBOTHBIX
COCTaBWII: KOHTPOJbHOU rpymme — 29,6+0,94 mec.; 1-
OIIBITHO# Tpymme — 27,8+0,66 Mec.; 2-OMBITHO# rpyrie
—27,9+1,09 mec. ITpoo/mKUTEIHOCTS TEYSHHUS POIOB
B IPYIIaX COCTaBHJIA COOTBETCTBEHHO: KOHTPOJIBHOM
rpymre — 5,1+0,55 u; 1-omerrHoi# rpymme — 3,24+0,81 q;
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2-ombITHOH rpynme — 3,310,51 u (Tabu. 6). [Ipu onpe-
JIEJICHUH TIPOAOJKUTEIILHOCTH POJIOB MBI MPOBOIMIN

OTCYET BPEMEHHN C MOMEHTA MPOSBIICHNS NEPBHIX MPH-
3HAKOB CXBATKH JI0 OTJEIICHHS MTOCTea.

Tab6muma 5
Bocnpoun3BoauTenbHas CIOCOOHOCTh TEJIOK MOMYYEHHBIX OT KOPOB
C Pa3HBIMH CPOKAMH TIPOJOILKUTEIBHOCTH (PU3HOIOTHIECKHX TIeproaoB (M+m)
okasarens ['pyIibl )KUBOTHBIX
KOHTpOJbHAsA | l-ombiTHas | 2-ombITHAs
KomnunuectBo, ronos 10 10 10
JKusas macca B Bo3pacte 18 mec., kr 390,0+6,17 | 428,9+4,36 | 427,3+6,87
Bospact nepBoro miogoTBOPHOTO OCEMEHEHHS, MECATIEB 20,2 18,2 18,3
JKuBast Macca pu epBOM OCEMEHEHUU, KT 437,1+6,15 | 432,0+£5,36 | 434,0+7,12
OII010TBOPAEMOCTS TI0 MOJOBBIM 0X0TaM, %
B IICPBYIO 60,0 70,0 70,0
BO BTOPYIO 20,0 20,0 10,0
B TPETHIO 10,0 10,0 20,0
Hunexc oceMeHeHus 1,8 1,4 1,5
IIponomKuTeThHOCTh OEPEMEHHOCTH, THEH 286,7+5,15 | 283,8+5,07 | 287,9+4,80
Bospact nepBoro orena, qHei 29,6+0,94 27,8+0,66 | 27,9+1,09
Tabnwuma 6
TeueHue POJOB ¥ MOCICPOIOBOTO MEPHOIA Y TIEPBOTEIIOK
B 3aBHCUMOCTH OT ITPOJYKTUBHOCTH MaTepei
oxasaTem I'pyrma >KUBOTHBIX
KOHTPOJIbHAS 1-onbrTHAS 2-0onbITHAS
KonuyecTso, ronos 5 5 5
IIpoaOIKUTENLHOCT POJOB, U: 5,1+0,55 3,2+0,81" 3,3+0,51™
B T. 4. OT/IeJICHHE TIOCIena 2,8+0,33 1,6+0,47" 1,840,40"
OxoHYaHKEe WHBOJIIOLMU MATKH, JTHEN:
BBIJEIICHUE JIOXHA 15,2+2,79 12,4+2,15 13,8+4,11
Pe3yNbTaThl PEKTAIBHOTO UCCIIEA0BAHUS 28,0+3,20 20,6+1,62" 21,742,11"
JKuBas Macca TENAT P POKICHUH, KT 35,3+2,58 38,5+1,65" 38,741,417
[omy4yeHo TexsT, TOIOB 9 10 10

[IpogomKUTETBHOCT POJIOB Y )KMBOTHBIX 1 1 2
OTIBITHBIX I'PYMII MeHbIIe Ha 1,9; 1,8 4 COOTBETCTBEHHO
[I0 CPaBHEHUIO, C KOHTPOJbHOU rpynmnoi. IIpu 3tom
CleyeT OTMETHUTh, YTO OTAEJICHUE MocieNia Y KUBOT-
HBIX | M 2 ONBITHBIX IPYMII 10 CPAaBHEHHIO CO CBEPCT-
HHUILIAMH KOHTPOJILHOM IPYIIIBI IPOXO/IUIIO ObICTpee Ha
1,2 u 1,0 gaca.

BuguMmo 3T0 dABIsieTcA pe3yNbTaTOM JIydIIEro
MOP(ODYHKIMOHAIFHOTO COCTOSIHUS IOJIOBBIX Opra-
HOB T€JIOK | ¥ 2 ONBITHBIX IPYTII, YTO SIBIISETCS PE3yib-
TaTOM WX JIy4YIIEro pa3BUTUS B SMOPHUOHAIBHBIA U
MOCTHATANBHBIA Teproabl pa3BuTus. OT HeTeneil mo-
JYYeHHBIX OT KOPOB-MaTepeid MMeromux Oosee Ipo-
JIOJDKUTENBHYIO JIAKTAIIo — 356 gHEel 1 CyXOCTOWHBIN
nepuon — 60,9 mHA nodydeHo 9 TenAT, 9TO Ha OJTHOTO
TEeJIEHKA MEHBIIIE YeM Yy HeTeleH 1 ¥ 2 OTBITHBIX IpyTIL.

Takum 00pa3zoMm, MPOAOIKUTEIBHOCTE (HHU3HOJIO-
THYECKUX NEPUOJOB MaTepeil OKa3bIBaeT BIUSHHE HE
TOJILKO HAa BOCHPOM3BOAUTENbHbIE U NPOAYKTUBHBIE
Ka4yecTBa UX CaMHX, HO U BIMsIET Ha KAUE€CTBEHHBIE T0-
Ka3aTeld PEenpoJyKTUBHOW (DYHKIMHM WX MOTOMCTBA.
TensTa, momyueHHble OT HeTened 1 M 2 OMBITHBIX
rpy1m, mo Mopho(yHKIIMOHAIBHOMY CTaTycCy IpeBoc-
XOJHIIM CBOMX CBEPCTHHIL 110 TAKUM MOKA3aTENAM KaK
MPOSIBIICHUE COCATEIILHOTO pe(hiekca, COCTOSIHUS KOX-
HOTO MOKPOBA, KOJMYECTBA PE3LOBHIX 3y00B KOTOPHIE

Ha 1,4 mTyxu OBLJIO MEHBIIIE YeM y UX CBEPCTHHIL CPaB-
HHMBaEMBbIX TPYIIIL.

JKuBast Macca TeJT MoJy4eHHbBIX OT HeTelneil, Ko-
TOpBIE POJMIINCH OT MaTepel MMEIOIINX PasHyIo Ipo-
JIOJDKUTENIBHOCTh (PU3MOJIOTMYECKUX MEPUOJIOB HEO M-
HAKOBa TaK XXHUBast Macca TeJsATa | ¥ 2 ONBITHBIX TPy
Ha 3,3; 3,5 kT OOJIbBIIe IT0 CPABHEHHIO C MX KUBOW Mac-
COM MX CBEPCTHUII X KOHTPOJIBGHOMN IPYTIIIHL.

[TpoIOKUTEIFHOCTE  [TOCIEPOAOBOrO  MEpHOIA
COCTaBWJIa B TpyIIax: KOHTPOJBHOW Tpymnme —
28,043,20 must; 1-onerTHOM rpymme — 20,6£1,62 aust; 2-
ombITHOM Tpynme — 21,742,111 nmus (P<0,05). Boxee
TIPOJIOJDKUTEIBHBIN TTOCIEPOAOBBIN MEPHUOJ] Y KHUBOT-
HBIX KOHTPOJIBHOW TPYIIBI, BUIUMO, SIBISIETCS CIIE/I-
CTBHEM TOTO, YTO Y JBYX MEPBOTEIOK KOHTPOJIbHOM
rpynnsl HaOMroAaeTcs Jierkas Gpopma cyOMHBOIONAN
MAaTKH.

PenpoyKkTHBHBIE KauecTBa KOPOB-IIEPBOTEJOK,
MIOJIYYEHHBIX OT KOPOB-MaTepel C pa3HOM MPOJOIKU-
TENbHOCTBIO  (PM3HOJIOTHYECKUX TEPHOIOB, TAaKXKe
UMENH CBOM 0coOeHHOCTH. IIpo/omKUTeIbHOCTD Te-
pHo/ia TPOSIBJIECHHS IEPBOTO MOJIOBOTO LHUKJIA MOCIe
POIOB cocTaBmiia BO 1-ombITHOM rpymme — 23,9+2,48
IHsT;, 2-OTBITHOM rpymme — 22,8+2,65 nus, uto Ha 9,9;
11,0 nHeil MeHblE YeM Yy >KUBOTHBIX KOHTPOJIBHOM
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IPYIIIBL,
(P<0,01).

WHTepBax Mexay MOJOBBIMU LUKJIAMHU Y HCCIIe-
JIyeMBIX JKUBOTHBIX (KOHTpojbHas rpynna — 30,5+6,11

pasHuna CTaTUCTUYCCKHU JOCTOBECpPHA

nust; 1-omeitraas rpymna — 20,3+2,36 mHs; 2-omnbITHAS
rpymna — 21,743,76 nHsf) yKasbiBaeT Ha Pa3Iduds B
PUTMHUYIHOCTH TIOJIOBOTO ITUKJIA.

Tab6muma 7
PenponykTuBHBIE KauecTBa NEPBOTENIOK MOJYUYEHHBIX OT MaTepe ¢ pa3HOM
TPOOIKUTEIBHOCTBIO (PU3HOIOTHIECKHX TIeprnonoB (M+m)

ITloxazamenu Tpynn:

KOHTPOJIbHAS 1-ombiTHAs 2-OTIBITHAS
KonuuecTBo rojoB 10 10 10
IposiBeHne 1-ro MoNoBOro UK MOCHe OTeNa, Hei 33,8+3,26 23,9+2,48™ 22,8+2,65™
OMm1010TBOPSIEMOCTE 110 OCEMEHEHMSIM;, %o
IlepBoe 60 70 60
Bropoe 10 20 30
TpeTbe u nocneaymoiiee 20 10 10
HuTepBa MeXIy MOJIOBBIMU IIUKIIAMH, THEH 30,5+6,11 20,3+2,36 21,7+3,76
[IpomomKUTETHHOCTD CEPBUC-TIEPHOAA, THEH 119,7+85,58 98,2+7,45 96,719,41

Y  uccienyeMbBIX — JKMBOTHBIX — KOHTPOJIBHOM
TPYIIIBI ApUTMHYHOCTH TIOJIOBBIX IIMKIIOB OoJiee BBIpa-
JKEHa, 10 CPABHEHUIO C MEPBOTENKAMHU | 1 2 OIBITHBIX
rpymmn. Ilponecckl TeueHnst poOB M IOCIEPOIOBOTO
MepHO/ia, PUTMHYHOCTh TIOJIOBBIX IUKJIOB OKa3bIBAIOT
BIMSHUE HA TPOAOJDKUTEIBHOCTh CEpBUC-TIEPHO/A.
IIpomomxuTenbHOCTS CEpBUC-TIEPHUO/IA B IPYyTINAX Mep-
BOTEJIOK COCTaBMJa: B KOHTPOJBHON rIpymme —
119,744,58 musa, P<0,05; l-ompiTHO# rpymme —
98,2+2,45 nma, P<0,001; 2-ompITHOM Tpymme —
96,7+2,41 nus, P<0,05.

Heo6xonnMo OTMETHUTE, YTO y IEPBOTEIOK, MOJTY-
YEHHBIX OT MaTepell C ypOBHEM MOJIOYHON IIPOJLYKTUB-
Hoct 7000 kT 1 60yee, HO ¢ pa3HON MPOJOKUTEIh-
HOCTBIO (DU3UOJOTHYECKUX MEPHOJOB COKpATHIIACh
MIPOIOJKUTEIBHOCTh CEPBUC-TIEPHOA.

OTOT MoKa3areib JOCTOBEPHO COKpPATHIICS Y Iep-
BOTEJIOK MaTepH, KOTOPBIX HMENH MpPOJOKUTEINb-
HocTb cyxocTost 80-90 nHeH, 4To yka3blBaeT Ha MOJO-
JKUTEIIBHOE BIMSHHUE YBEIMUCHHS IPOIOIDKUTEIBHO-
CTH CYXOCTOS JUIS OyYSHHS 370pPOBOT0 NPHUILIOAA.

[NoBbIIEHNE MOJIOYHON TPOTYKTUBHOCTH KOPOB B
craze onpenensier 3G(HeKTHBHOCT BCel paboThI 1po-
BOJMMOM B CKOTOBOACTBE. DOpMUpOBaHNE MOJIOYHOM

MPOAYKTUBHOCTH KOPOB B OHTOTCHE3E OIMPEACIIIeTCS
HE TOJIbKO HACJICACTBEHHOCTHIO, HO M BIIUSIHUEM BHEIII-
Heli Cpeibl, TaK KakK JJIst IPOSBICHHUS CIIOMKHBIX TIPU3HA-
KOB CBSI3aHHBIX C MOJIOYHOU MPOJTYKTUBHOCTHIO HEOO-
XOIUMO co4deTaHue (HaKTOPOB KOPMIICHHS, COJAEpIKa-
HUSI U OKCIUTYaTAlUH KUBOTHBIX.

Meponpusitys HalpaBICHHbIE TOJbKO HA yBEJIH-
YeHHE MOJIOYHOM MPOAYKTUBHOCTU KOPOB HE BCEria
OKAa3bIBAIOT TOJIOKHUTEILHOE BO3JCHCTBUEC HA UX BOC-
MIPOU3BOIUTEIbHBIC CIIOCOOHOCTH. B CBs3H, ¢ YeM MBI
NU3YyYUJIM MOJIOYHYIO TMPOAYKTHBHOCTH NEPBOTEIIOK B
3aBUCUMOCTH OT HNPOAOJIKUTECIbHOCTU (bmnonorl/me-
CKHX MEPUOJIOB X MaTepei.

Oxkasanoch, 4TO JaHHBIA MOKA3aTelb OKa3bIBAET
CYIIECTBEHHOE BIIMSIHUE HE TOJBKO Ha BOCIIPOM3BO/IHU-
TEeNbHbIE KA4yeCTBa MOTOMCTBA MOJYYEHHOTO OT JlaH-
HBIX KHBOTHBIX, HO M Ha UX MPOJYKTHBHOCTh, 4TO, B
KOHEYHOM CHYeTe, OTPa3HjOCh M Ha MPOJAYKTUBHOM
JONITOJIeTHH KOPOB (Tab. 8).

Hamn YCTaHOBJICHO, 4YTO IPOAOJIKHUTEIBHOCTH
(U3HOJOTHMUYSCKUX TIEPUOIOB KOPOB-MAaTepell OKa3bi-
BacT BJIMAHUC HA MOJIOYHYIO IPOAYKTUBHOCTb.

Tabauna 8
MojsiouHast IPOYKTHBHOCTD IIEPBOTEIOK
I'pynna >KuBOTHBIX
Iloxazarenu

KOHTPOJIbHAS 1-onerTHAS 2-0ombITHAs
JKuBast Mmacca mepBOTEINIOK, KT 509,8+14,7 512,4+15,1 514,7+16,8
[Ipo1oIKUTENEHOCTD JaKTA[UH 324,7+2,16 305,4+1,25 305,7+2,01
Vnoii 3a 305 gueit nakranuu, Kr 5920,6+113,7 6590,7+87,3 6602,6+97,4
CozeprkaHue Xupa B MOJIOKe, % 3,95+0,02 4,02+0,01 4,02+0,03
BbIX01 MOJIOYHOTO JKUPA, KT 236,93+10,8 264,9+9,1 265,4+10,3
Komruecrso mosoka B basmcroii 6968,5+120,5 7792541147 | 7806,6+109,9
>kupHoCTH 3,4%, KT
KoaddumpeHT MOJOYHOCTH, KT 1163,2+82,3 1287,2+67,3 1284,5+78,6
Coneprxanue OeKa B MOJIOKE, % 3,08+0,02 3,08+0,03 3,09+0,02
V11011 3a TaKTaLMIo, KT 6078,2+118,5 6590,7+87,3 6602,6+£97,4

Tax >xuBast macca NEPBOTCIIOK B 3aBUCUMOCTH OT
Tpynn uMejia HE3HAYUTCIIbHYIO pa3HUIlY, HO IIPHU 9TOM

HGO6XOHI/IMO OTMETHUTD, YTO BO3pACT IEPBOr0 OTCJIa B
KOHTpOJ'H;HOﬁ rpynre Ha ABa Mecsala Ooublie ueM B 1
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M 2 ONBITHBIX Tpymmnax. [IpogomKUTeIsHOCTh JTaKTa-
MU B KOHTPOJIBHOM rpytine coctaBuna 324,7 mHs, 9TO
Ha 19 mHelt Oomnpire yeM B | ¥ 2 OTBITHBIX IPYTIIAX JKH-
BOTHBIX.

[Ipu 3TOM HEOOXOIWMO OTMETHTH, YTO TIPOIOJ-
JKUTEIBHOCTh CYXOCTOMHOTO Meprojia y TEePBOTEIOK
BCeX Tpex rpymmn o0buta 80 gHe.

Vnoii 3a 305 nHel nakTaluMy MO MOJIOYHOM Mpo-
JYKTUBHOCTH COCTABHJI B KOHTPOJILHOM TPYIINE TePBO-
Tenok — 5920,6 Kr MOJIOKa, 4TO MEHbIIe 4yeM B 1 u 2
OMBITHBIX Ipynmax Ha 670,1; 682,0 kr Mosioka COOTBET-
CTBEHHO.

CopneprkaHne XUpa B MOJIOKE Y KUBOTHBIX OTJIH-
ganock U coctaBmio 3,95; 4,02; 4,02 mporeHTa cooT-
BETCTBEHHO B KOHTPOJBHOH Tpymnme, 1 U 2 OMBITHBIX
rpymmax. CozepikaHue Oenka BO BCeX Tpymmax ObUIo
MPaKTUYECKH OJUHAKOBBIM M cocTaBuio oT 3,08 mo
3,09%. I1lo xomu4ecTBy MOJIOYHOTO KUPA )KUBOTHBIE |
1 2 OMBITHBIX TPYII MPEBOCXOIMIA CBOMX CBEPCTHHI]
Ha 27,97 u 28,47 kr (P<0,05).

HeobxonmuMo OTMETUTh, YTO IKHBOTHBIE KOH-
TPOJIBHOW TPYIIIEI, MOJyYCHHBIC OT KOPOB MMEIOIIIX
MPOJOIHKUTETBHOCTh cyxocTost 60,9 nHe, nmenu 1o-
CTOBEPHO HU3KHUE MTOKA3aTEIH POCTa, Pa3BUTHUS, PEIIPO-
OYKTHBHBIX W TPOAYKTHUBHBIX KadecTB, YeM y HX
CBEPCTHHUIL | U 2 ONBITHBIX TPYMIL.

BeiBoasl. Ha ocHOBaHUY ITPOBEIEHHBIX UCCIIEIO0-
BaHUI peKOMEHYEM IS TTOBHIIICHUS () (HEKTHBHOCTH
MOJIOYHOT'O CKOTOBOJICTBA [P HHTCHCHBHOM TEXHOJIO-
TMA TPOM3BOJCTBA MOJIOKA ONTHMHU3UPOBATH Mapa-
METPBI YPOBHS MOJIOYHOM MPOAYKTHBHOCTH U (PH3HO-
JIOTHYECKUX MEPUOIOB KOPOB, YTO CIIOCOOCTBYET IO-
BBIIICHUIO MPOAYKTUBHBIX U BOCIPOU3BOAUTEIHHBIX
mokasarejiell KOpoB, a TaK )K€ YBEIMUUBACT CPOK UX XO-
3MCTBEHHOTO HCIONB30BaHUA. I HOCTHKECHHS pe-
KOMEHyeMBIX TOKa3aTeled B MOJIOYHOM CKOTOBOJ-
CTBE HEOOXOIMMO BKIIIOYHTH B MHTCHCHBHYIO TEXHO-
JIOTHIO MPOM3BOJCTBA  MOJIOKA, CIIeIYIONITHE
MEPOTPUATHS U TTapaMeTPHIL:

- MOpQO(HYHKIIMOHATHHYIO OIIEHKY HOBOPOXKICH-
HBIX TEJIAT;

- MPEeIyCMOTPETh B TEXHOJOTHUH BBIPAIMBAHMUS
PEMOHTHOTO MOJIOIHAKA CPEIHECYTOYHBIH MPHPOCT
750-800 t;

- palMoH KOPMJICHHS JKUBOTHBIX MPOU3BOAUTH B
COOTBETCTBUH C UX (DPU3UOJOTHUYECKUM COCTOSTHHEM U
YPOBHEM MOJIOYHOI MTPOAYKTUBHOCTH;

- HCTOJIB30BaTh OJJHOMOMEHTHEIH 3aITyCK KOPOB;

- IPOJIOIDKUTENFHOCT (PU3UOJIOTHICCKUX TIEPUO-
noB: ceppuc-niepuog — 100-120 mHEi; CyXOCTOWHBIN
nepuon — 80-90 nueit; makranus — 300-315 mHeit; Mex-
oTesbHbIN nepuon — 385-405 nueid.

Brenpenwne npemniaraeMbIx OHOTEXHOJIOTHIECKIX
MPUEMOB TO3BOJIAT YBEJIUYHTH. MOJIOYHYIO MPOIYK-
TuBHOCTE 70 7000-9000 Kr MOJIOKA, BEIXOJ TEJAT IO
90-92%, cpOK NPOLYKTHBHOTO JQJITOJIETHS 10 5-7 JIaK-
TaIMid, a TAKKE CO3MaCT HPEANOCHUIKH I YBEIIHYe-
HUS KOJIMYECTBA U KAYeCTBA PEMOHTHOTO MOJIOIHSAKA U
€ro peaiu3alliy 3a Mpeeibl PeruoHa, YTO 00CCIeUUT
UMIIOPTO3aMECIICHUE KPYITHOTO POTaToro CKOTa MO-
JIOYHOTO HampasieHus B Camapckoi 001acTu.
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MCCJIEJOBAHMS BO3MOKHOCTEMR UCITOJb30BAHUS MUKPOOPTAHU3MOB
AKTHABHOI'O WJIA JIJIS1 OYMCTKHA BOJOEMOB ANIIIEPOHCKOI'O II-BA OT 3ATPSI3HEHUI
TAKEJBIMU METAJIJIAMU

RESEARCH CAPABILITIES USE OF ACTIVATED SLUDGE MICROORGANISMS FOR
CLEANING BY POLLUTION WITH HEAVY METALS OF RESERVOIRS ABSHERON PENINSULA

AHHOTANMUA:

B HpeﬂHO)I(eHHOﬁ CTaTb€ PACCMATPUBAIOTCA l'[pO6J'I€MI)I 3arp4a3HCHUA 03€P HA TCPPUTOPUHN AHIHGpOHCKOI‘O

n-Ba. Hannune 03€p-BOAOEMOB, aHTPOIIOI'CHHOT'O ITPOUCXOKACHHNS HA TCPPUTOPHUHU AHHIepOHCKOFO I1-Ba ABJISACTCA
OHHOﬁ H3 OCTPBIX HpO6J‘[eM 9TOT'0 pEruoHa. HOTOMy YTO, MHOT'M€ 03€pa NPEBPATUINCH B TPUEMHUKHU CTOYHOH U
321Fp$[3H€HHOfI BOAbI. I[J'IH yay4duieHus SKOJIOTHYECKOM 00CTaHOBKHU AHIHepOHCKOFO I1-Ba, OpeajraracTcs Co3JaHnue
OMOTEXHOJIOTHI JJI1 OYUCTKHU BOJHBIX CUCTEM (03ep) AHHIGpOHa 3arpsAA3HEHHBIX OPraHUYCCKUMHU U HEOPraHnuve-
CKHUMH BE€IICCTBAMH.

Abstract:

The shown article studies the problem of pollution of lakes in the territory of Absheron peninsula.The pres-
ence of lakes-ponds the ones with anthropogenic origin in the territory of Absheron peninsula is one of the most
urgent problems in the region,because many lakes have turned into receivers of waste and polluted water. In order
to improve the environmental situation of the Absheron Peninsula, the creation of biotechnologies for cleaning
water systems (lakes) of Absheron which polluted by organic and inorganic substances are proposed.

KiroueBble ciioBa: AHIHepOHCKI/Iﬁ I1-0B; 03€pa; 3arpsA3HCHUC TSXKCJIIBIMA METAalJIaMU, oromMacca akTHBHOT'O
wiia; 6uomacca 6uornpenapara «pepMH-CTapT»; aAcopOLHs MeIu OMOMAcCOil MUKPOOPIaHU3MOB.

Keywords: Absheron Peninsula; lake; heavy metal pollution; biomass of activated sludge; biomass biological
product "Fermi-start"; Adsorption of copper biomass of microorganisms.
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B nacrosimee Bpems mpoOjemMa 3arpsisHEHUs!
BOJHBIX 00bEKTOB (peK, 03ep, Mopeii, TPYHTOBBIX
BOJA M T.1.) siBJsieTcsl HauOoJsiee akryajbHou. M3-
BECTHO 4YTO, BOJa 3aHHMaeT 0co0oe I0JIOKeHHe
cpeau mpupoaHbIX GorarcTB 3emun. be3 Boabl ye-
JIOBEK He MOKeT NMPOKUThb 0ojiee Tpex CYTOK, HO
JAajke NMOHUMAasi BCI0 Ba)KHOCTh POJIM BOJAbI B €ro
sKH3HHU, OH BCE PABHO MPOJ0JIKAET KECTKO IKCILTY-
aTHPOBAThL BOJAHBbIE 00BEKTHI, 0e3BO3BPATHO M3Me-
HASl X eCTeCTBEHHBIH pe:kUM cOpocaMM U OTXO-
namMu. JIro0oi BogoeM MM BOAHBII HCTOYHHK CBS-
3aH C OKpYy:Kamlueil ero BHemHeii cpenoii. Ha nero
0Ka3bIBaIOT BJIMSIHME NPOMBILIJICHHOE H KOMMY-
HAJbHOE CTPOMUTEILCTBO, TPAHCIIOPT, XO3AMCTBEH-
Hasl M ObITOBAS IeSITEILHOCTH YesaoBeka [3]. Cpean
TJaBHBIX NPHYHMH YXYAIICHHA Ka4vecTBa BOJAbI B
MECTHBIX, FOCYJAPCTBEHHBIX H I100aJbHBIX Mac-
mrabdax - NPOMBINLICHHOE Pa3sBHUTHE, MOSBJICHHE
HHTEHCUBHBIX TEXHOJIOTHMIl CeJbCKOro X03sliicTBa,
IKCIMOHEHIHAJIbHBIN POCT HaceJIeHHs, a TAKIKe IPo-
H3BO/ICTBO U MCIOJIb30BAHME 1eCATKOB ThICAY CHH-
TeTHYecKMX XuMHuuyeckux BemecTs-CIIAB, necru-
MBI, He()TENPOAYKTHI, TSKeJIble MeTALIbI U AP.
[1].

AHaJIOTHYHbIe NPO00JieMbl TaKxe Ha0JI0Aa-
I0TCSl Ha AnepoHckoMm n-se. Hajmume o3ep-Boao-
€MOB, AaHTPOIIOr¢HHOI'0 IIPOMCXOKACHUSA HA TePpPH-
TOPUHM AINIIEPOHCKOI0 I-Ba SIBJAETCH OJHOW H3
OCTPBIX NpodjeM 3TOro peruona. Pazsurue mpo-
MBIIJICHHOCTH U YBeJIH4YeHHe YHCJICHHOCTH Hace-
JIEHHs1 Ha AIIIEPOHCKOM MOJYOCTPOBE NMPHBEJIO K
HHTEHCUBHOMY KMJIMIIHOMY CTPOMTEJIbCTBY U 00-
Pa30BaHUI0 MHOTOYMCJIEHHBIX MOCETKOB, He 00ec-
NMEeYEeHHBIX KAHAIN3ALUOHHON CeThI0 M COOTBET-
CTBYIOLIIMMH OYMCTHBIMH coopyxeHussMu. Crtou-
Hble BOABI JTHX IIOCEIKOB TaKiKe KaK H
NPOMBIILJICHHBIE CTOKH, CTAJM cOpacbiBaThCs B
OJ1m3JIeskale BOJ0EMbl, YTO MPHBEJIO K HX 3arps3-
HEHHI0 OMOTeHHBIMH JEMEHTAMH M TOKCHYHBIMH
BelIeCTBAMH, KOTOPbIE COAEPKAJIUCH B IPOMBIII-
JICHHBIX CTOKaX. B HacTosimee BpeMs HACYUTBIBA-
ercst 6os1ee 100 BogoeMoB, u3 HuX 30 cpaBHUTEIBHO
KPYIHBIX H 0K0J10 70 MeJIKHX, YACTh KOTOPBIX BbI-
cbIxaeT B JeTHUi ce30H [12]. [TuTaoTcsi oHU B ocC-
HOBHOM ILIACTOBBIMM BOAaMM NMPU3a00HHBIX CKBa-
“KHH, CTOYHBIMHU BOJAaMU NPeANPUATHI M HAcCelleH-
HBIX NMyHKTOB. Bona B HHX
BBICOKOMHHEPAIN30BAHA, COACPKUT  00JIbIIOE
YHCJIO0 PAa3TNYHBIX OPTAaHMYECKUX BeElIeCTB, B TOM
yucie HepTb 1 HepTenpoaykrsl [11].

MHorue o3epa NpeBpaTHJINCh B NPHEMHHKH
CTOYHOI M 3arpsi3HeHHOI1 Boabl. B pe3yabTare Ko-
JIMYeCTBO 3arpsi3HUTeJeil B 3TUX 03epax HAMHOIO
NMpeBbIIIAET I0MyCTUMbIE HOPMbI, 00IBIINHCTBO U3
KOTOPBIX COCTABJISIIOT He(PTENMPOAYKTHI H THKeJbIe
MeTasibl. KOHIleHTpanys oTAe/IbHBIX 3JIeMeHTOB U
sarpssuuTesieii (CITAB, mecrunmabl, Hedrenpo-
AYKTBI, TS’KeJAble MeTAJJIbI M P.) MOPOii B AeCATKH
pa3 npesbimaT IIJIK. TpeBoxkHbIM cTaHOBHTCH
TO, YTO M3 rO/ia B roJ B BOJHOI cpeJe ¥ JOHHBIX OT-
JIOXKEHHUSX 03eP YBeJIMYNBAETCsl KOHIEHTPAIHUs CO-
JIel THKeJIbIX U PeIKO PacCesiHHbIX MeTaJLIOB.

N3 32 npoMBbIIIJIEHHBIX 1 KOMMYHAJIbHBIX 00b-
ekToB B berok-Illop exeromHo copachiBaercsi 8—
10 maH. M3 3arpsi3HeHHBIX BOJ. 3arpsi3HeHUs CBUH-
noM npubpexbs bewk-Illopa B Bunaragunckom
paiioHe NpeBBICWIN J0NYCTHMbIH (OHOBBIH ypo-
BeHb B 300 pa3, meabio — B 200, nunka — B 170 pas.
Crona cOpaceIBalOTCS TaK#xke X03(heKaJbHbIe H NPO-
U3BO/ICTBEHHBIE CTOKH CaMO CTPOEK PACIIOJIOKEH-
HbIX BO.IM3M o03epa, U ap. IloBepxHOCTH 03epa mo-
KpbITa He(pTAHOI NIeHKoM. U3 3arpsi3HuTe 1€l npe-
odagarr, CIIAB - HedTsaHbIe yriesogopoasl. Kak
MHMHHUMYM HNEPBbIii MeTP JOHHBIX OTJIOKEHUH NMPo-
MUTAJICS Ma3yTOM H YTepsisl CBOU 0aJIbHeoJornye-
CKHe KayecTBa [5].

EcrecTBeHHBIN mpouecc caMOOYHILEHUS] BOABI
B BOJ0eMax MpoTeKaeT MeMJIeHHO. B Ham umHay-
CTPHAJILHBIH BeK B CBS3U C Pe3KHM YBeJHMYeHHeM
OTXO0/I0B BO/I0EMBbI yiKe He CIPABJSAIOTCH CO CTOJIb
3HAYMTEJIbHBIM 3arpsi3HeHueM. Bo3HuK/1a Heo0Xo-
JUMOCTH 00€3BpPeKMBATH, 0YHIIATH CTOYHBIE BOJBI
U YyTUJIM3UPOBATH UX.

Ilonanas B BOAY M MOYBY, METAJLIbI CIIOCOOHBI
HAKAIUIMBATHCSl B PA3JMYHBIX OHOJOTHYECKHX CH-
cTeMax, B TOM 4YHCJIe M B OPraHu3Me 4eJI0BeKa, YTOo
NPUBOIUT K IyOMTeJbHbIM mnocaeacrBusiM. Makrt
AKTHBHOI0 HAKOILUIEHHMS] METAJJIOB HM3BecTeH s
MHOIMX OpraHu3moB. Oco0eHHO XOpolIO pa3BUTA
3Ta CHOoCOOHOCTH Y MHMKpoopraHusmos [4]. H3-
BECTHO, YTO CIOCOOHOCTH KOHIEHTPUPOBATH Me-
Ta/JJibl, B TOM 4YHcJIe M TSKeJble, 0OYeHb LIHPOKO
pacnpocTpaHeHa B NpPHpoJe cpelu Pa3IHYHbIX Op-
rann3MoB. HacTosimumu «pexkopacMeHaMu» MO U3-
BJICYEHUIO TSKeJbIX MeTAJUIOB U3 OKpY:Kaouien
cpelbl ABJAAOTCS MUKpoopranumsl. [Ipuaumas Bo
BHHUMAaHMe CTOJIb 3HAYNTEJLHYI0 CIOCOOHOCTH MUK~
POOPraHU3MOB HX MOKHO MCHOJIb30BATh B OUMMILe-
HHE BOAHBIX CHCTEM OT TSKeJIbIX MeTa/LuIoB [2,7,8].
B 3T0l cBSI3M BajkHOe HAy4yHOe U NPAKTHYECKOe
3HaYeHHe TPeICTaABJsIeT HCCIeA0BAHUE M AHAJIM3
3K0JIOr0-MHKPOOHOJIOTHYECKOr0 COCTOSIHHSL BOJ-
HBIX CHCTeM ArniiepoHa. BpisiBileHHe aKTyaJIbHOM
CMOCOOHOCTH 3THX CHCTEM K CaAMOOYHIIEHMIO, BbI-
JejleHHe AKTHBHBIX KYJIbTYP MHUKPOOPIraHU3MOB,
CMOCOOHBIX pa3jaraTh LIMPOKHUIi CIEKTP OpraHuye-
CKHUX 3arpsi3HeHUI M cOpOMPOBATH TSXKEIbIX MeTaJI-
J10B B cocTrape o3ep. Co3naHue OMOTeXHOJIOT il 111
OYHMCTKHM 3arps3HEHHBIX OPraHM4YeCKHMH H Heopra-
HMYeCKMMM BellleCTBAMM BOJIHBIX cucTeM (03ep)
AmniepoHa.

OOBEKTHI 1 METOIBI MCCIIENOBAHUMI

B kauecTBe 00beKTa UCCIICAOBAHMIA OBLIH TIPOOBI
BOJIBI, oToOpanHble ¢ 03epa betok - [llop. [IpoOsr Boxg
OTOMPAIOTCST OOMIETPUHATHIMA METOJAMH C TTOMOIIHIO
6arometpos [10].

B uccienoBaHuU 1O OYHCTKE BOJBI OT TSDKEIIBIX
METAJJIOB HCIOJIb30BAIM B Ka4eCTBE MCTOYHHMKA Me-
TaJljIa, UCIOI30BaJIHM BOAOPACTBOPHMYIO COJIb XJIOPH-
croit mequ - CuCl2. ConepkaHue Mean ONpeessin
¢doromerpuyeckuM MeTozoM Ha mpubope Palintest
Photometr mpu aimuse BomHb 520 nm (puc.1).
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Puc. 1. Onpedenenue codepocanue medu pomomempuieckum memooom Ha npubope

B skcnepuMeHTaxX Mo COpOIMH MEAH KJIETKaMU
MHUKPOOPTaHN3MOB HCTIOIb30BAIH:

e PacTymmue KJIeTKH MUKPOOPTaHU3MOB - aKTHB-
HOTO WJIa ¥ aCCOUUAIHI0 «(epMu cTapTy, MPOU3BOIHU-
Myl B A3sepOaikaHe Ha MPOMBIIUICHHOM YPOBHE
(xommanust ArpobrnoTex). B cocras accornmanuu BXo-
IT TIPEICTABUTENN PA3THIHBIX (DU3MOIOTHUECKUX U
(HhYHKIIMOHATIBHBIX TPYIII MUKPOOPTAaHU3MOB;

e buomaccy BBICYIICHHBIX KJIETOK MUKpPOOpTa-
HHU3MOB - aKTUBHOTO WJIa U «(PEPMHU CTapT»;

AKTUBHBIN U OTOMpANK U3 a3PaTOPHON CTaHIIUU
T'oycansl, rie ounmaoTcs CTOUHbIC BOAHI I. baky. s
TIOTY4eHHsI CyXOol Omomacchl akTHBHBIH WJI BBICYIIH-
Banyu npu 105°C, nosnyueHHyro cyxyro GHOMaccy Mc-
TIOJTb30BAJM B 3KCHEpUMEHTaX. Il MOIydeHust CyXoi
OroMacchl HCIIONB30BAJIM  Pa3lHYHbIC KOJIHYECTBA
(1, 5 M, 10 Mu1) pacTymux KIeTok (puc.2).

B KayecTBe HaroJHUTENei-a1IcOpOSHTOB
HCIIOJIB30BaJIH APEBECHBIE ONMUIKH Pa3MEpPOM YacTHI]
0,1-0,3mMM. Bce akcrepUMEHTHI HPOBOIWIM B TPEX
MTOBTOPHOCTSIX.

Cyxasi buomacca aKTHBHOTO
Wia, Mr

aKTHUBHBIN W1, MJI

Puc. 1. HOle'-leHHa}l buomacca akmueHo2o uid 6 pA3/IU4HbIX Kolluvecmeax

Bpemst HacTyIUIEHHS CTallMOHApHOM (as3sl mpH
KYJIbTUBHPOBAHNN OakTepuil 6e3 coyi MeIH U B MPH-
CYTCTBUHM COJIM MEJW HCCIIEJAOBAIN IO ONTHYECKOMN
TUIOTHOCTH CYCIEeH3UHU c HCIIOJIb30BaHHEM
¢doroanextpokanopumerpa (DIK-2). BoszeiictBue
COJIM MM Ha POCT MHUKPOOPTaHHU3MOB H3y4allll TpH
KoHIeHTparwu coneit 0,1-2 mr/i.

AncopOumio  Menu u3ydand B Konbax B
JMHAMHYECKUX YCIOBHAX. B konObI, copepxamiye 1o
30 mu1 pacTBOpa MeTalia, BHOCHIN HABECKH OMOMAacChl
AKTHBHOTO MJIa U NPOOHOTHYECKUX MHUKPOOPIaHU3MOB
B pasubix kommuectBax (0,1; 0,5; 0,8 mMr mo cyxomy
BeCy), 3aTéM KOJOBI IOMEIIaJH B TEPMOCTAT Ha
kaganky (180 obop/mum., 250C). B kauecTBe KOHTPOISA
WCIIONIB30BAIA KOJIOBI C PaCTBOPOM MEIH, B KOTOPHIE
OmoMacca MUKpOOPTaHU3MOB He BHOCHIIach. Yepes 20-

60 wmwumH. OWoMaccy OTHENSUIM OT  pacTBopa
¢mIpTpoBaHMEM dYepe3 MeMOpaHHBIH (QUIBTP, W
OIIPEACIIAIN B PACTBOPE OCTATOUHYIO KOHILEHTPALHIO
MetaioB. McxonmHass koHueHTparnus Metamia (Cu)
COCTaBJIsIIa— 3,40 MT/JL. KommuectBo
aJICOPOMPOBAHHBIX HOHOB MEIW PACCUUTHIBAIU II0
bopmye:

_ (Cucx.—Cpasn.)V

m , TIIe
A-ancopOumonHass EMKOCTb, MI/T COpPOCHTA;
Cucx. m CpaBH. — COOTBETCTBCHHO WCXOJTHAas U
paBHOBECHAsI KOHIICHTPAIIHS pacTBOpPa (B IIepecyeTe Ha
KOHIIEHTpAIMIO0 MeTailia), Mr/i; V — o0beM pacTBopa,
I; M — macca aicopOeHTta ( B mepecdyeTe Ha Cyxoe
BEIIECTBO), TP.

A
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OcTaTouHyI0 KOHIIEHTPALNIO METaJlIa 3a JaHHbIH
MPOMEXYTOK BPEMEHHU onpenessii poTomMerpuye-
ckuM MeTosioM (520 HM).

J171st BBIYMCIICHUSI CTETIEHH OYUCTKH BOJHOTO pac-
TBOpa OT HOHOB MEJH HCIOJIB30BAH CJIEAYIOUIYIO
hopmymy:

)= (Cucx.— Cpaen.) #100% ’
Cucx.

J- cTeneHb OYMCTKY BOJHBIX PACTBOPOB OT HOHOB
Mend, %; Cucx. B Cpacpu- COOTBETCTBEHHO HCXOJHOE U
paBHOBECHBIC KOHIIEHTpAaIMU pacTBopa ( B mepecyere
Ha METJIa), B MI/JL.

CrarucTiueckyro 00pabOTKy JaHHBIX MTPOBOIMIN
o [6].

rac

OKCIIEPUMEHTHl TPOBOIIIN W TpPEX TOBTOP-
HOCTBSIX.

Pe3yabTaTsl H HX 00cy:KaeHHE
C wucmnonb3oBaHHEM (OTOIICKTPOKATIOPHIMETPA
(®2K) YCTaHOBIICHO BpeMs HACTYIUICHHSA
CTalIOHapHOW (a3bl IPU KYJIbTUBUPOBAHUH OaKTepuit
6e3 conu Menu. J{st akTHBHOTO MIla OHa cocTaBmia 26
4acoB, Uil MpoOHoTHKOB - 28 wacoB. Hacrymenne
CTal[IOHapHOW (a3bl B IPUCYTCTBUH B Cpele COIH
Meau HaOmoanu yepe3 28-31 yaca KyIbTHBUPOBAHHS.
B nenom npucyTcTBHE B Cpeie CONM MEIU TOPMO3ST
HACTYIUICHHE CTallMOHApHOHN (ha3bl MCCIIETYyEMBIX ac-
COIMA MUKPOOPTaHU3MOB - OHOIICHO3a aKTUBHOTO
WJ1a ¥ IPOOHOTHKOB «(pepmu cTapT».
Tab6muma 1.

Ouncrka BOJBI OT MEAXU C IIOMOIIIBIO 61/10az[c0p6eHTa Ha OCHOBC
HpO6I/IOTI/I‘IeCI(I/IX MUKPOOPraHn3MoOB

DJIeMEHT TIJIK B nmuTheBOM KonneHnTpanus Mmeau, Mr/a CTeneHb OYHCTKH,
BOJIE, MI/JI Wcxonnas UYepes 40 MunyT %
Cu 1,0 5,0 1,1 78

PesynbTatel, npeacraBneHHble B Ta0JI. 1. TTOKa3bI-
BAIOT, YTO acCOIHUAIMA MPOOHOTHIECKUX MHKPOOpPTa-
HU3MOB IIPU BHECEHHH B BOJY C MCXOJHBIM COZAEpIKa-
Huem menu 5,0mr/n (6onee 5 IJIK) cHibkaeT coaepxa-
HUE MeTaia B Boae Ha 78%, T.e. NPAaKTUYECKU N0
ypoBas ITIK.

B npyro#i cepum 3KcIepUMEHTa BOAY, OTOOpaH-
Hy!o ¢ o3epa betok - lllop, rae conepxanne menun co-
CTaBIsET, OKoJIo 4,56 MI/I mporryckanu depe3 Owo-
¢unbTpel. CTEKISTHHBIE KOJIOHKU [UTMHOW 25CM, 3a110J1-
HEHHbIC BBICYIICHHOH OHMOMAcCOi acCOIMaTHBHBIX
MHUKPOOPTaHU3MOB - TPOOHOTHKOB «pepMu-crapt» (1-
Il BapHMaHT), U JIPEBECHBIMU OIMJIIKAMH C aJcopOHUpo-
BaHHBIMH Ha HHUX JKMBBIMH KJIETKAMH MHKPOOPTaHH3-
MoB. Bozy gepe3 xononku npormyckanu 3 pasa. [locie
Kax10¥i puiabTpanuy depe3 KOJIOHKY B BOJE OIpese-
JSUTH OCTaTOYHOE COJEP)KaHUE MEIH.

JlanHble, nMpuBeAEHHbIE B TaOl..2 IMOKA3bIBAIOT,
YTO OCHOBHAs YacTh MeIH aJICOPOMPOBAIaCh MHKPOO-
HOU OMoMaccoi Toclie epBoro mporyckanus — 57%,
nocye 2-ro ¢pmisTpamun - eme 14%, nocie 3-it — 9%.

Bo BTOpOoM BapumaHTe 3KCliepUMEHTa OOHapyKHMBaJIU
AQHAJIOTUYHYIO 3aKOHOMEPHOCTh - OCHOBHOE KOJHYe-
CTBO Me€IM aJcopOMpoBaioch Mpu NHepBOil (uiIbTpa-
uud. B ToM M npyrom BapuaHTax pe3yibTaThl ObUIN
cxoxu. Takum o0pazoM, B pe3ynbTaTe TPEXKpPaTHOH
¢umbTpanuK yepe3 KOJOHKY ¢ OnoMaccoi BBICYIICH-
HBIX MHKpOOpraHu3MoB pocturamach 80-89%-as
OYHCTKA BOJIBI OT MEJIH.

AHanorn4HeIM 00pa3oM IMPOBOAMIN HCCIIEI0BA-
HUSI C aKTUBHBIM MiOM. JlaHHbIE, NpHUBEACHHbIE B
Tabn.2 MOKAa3bIBAIOT, YTO aACOPOUpYOMmast CIoco0-
HOCTh aKTHBHOTO Wia Oblla 3HAYMTENHLHO HUXKE I10
CPaBHEHHIO C MHKPOOPraHW3MaMHU-IPOOUOTUKAMHU.
DTO NMOATBEPXKIACT HCCIENOBaHHS M0 AKKYMYJISILIUH
METaJIOB MUKPOOpraHu3MaMu-mpobuorukamu [9,15].
TpexkparHoe npornyckaHue yepe3 OHOPHUIBTP, COCTO-
SIIMH U3 aKTHUBHOTO MJIa, CIOCOOCTBOBAIO a/ICOPOIIMU
Menu Ha OnodunbTpe B cpenHeM Ha 51-62%. Bo Bcex
BapHaHTaX NCIIOJIb30BAaHHE JIPEBECHBIX OIMIIOK KaK JI0-
TIOJTHUTEIBHOTO a/IcOPOMPYIOIIEro MaTephaia MOBbI-
IIAJI0 CTETICHb OYMCTKH BOJ OT MEAH.

Tabmuna. 2.

CreneHp 0unCTKH BOJIBI 03epa betok-Ilop oT Meau mpu npomyckaHuu 4epe3 OHoGUIbTPHI

CreneHp OYNCTKH, %o CymmapHas
Ne Bapuant 1-as punbrpa- | 2-as punbTpa- | 3-as puibTpa- CTETIeHb
oy st oy OYUCTKH

1 Bricymennas O6uomacca 57 14 9 80
«pepmu-cTapT»

2 BricymenHas 6momacca 58 18 13 89
«pepmu-cTapT» +ONUIKN

3 Bricymennas 6momacca ak- 35 11 5 51
TUBHOTO HJIa

4 Bricymennas 6momacca ak- 38 18 6 62
TUBHOTO WJIA-OTHIIKH

[NoxyueHHbIEe HaHHBIE COTJIACYIOTCS C MCCIIEI0BA-
HUSIMH, KOTOpBIE MOKa3aJd BO3MOXKHOCTH OYHMCTKH
BoJIbI 0T HOHOB xpoma (Cr VI) ¢ ucrnonb3oBanueM HO-

CHUTEJICH — IPEBECHBIX OIMIIOK - 1 OMOMACCHI MUKPOOP-
ranu3MoB [13]. ABTOpBI pabOTHI OKA3aJIH, YTO HPH CO-
JICpKaHUU B BoJe A0 1,6 MI/i Xpoma ero yiajieHue u3



Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #4(20), 201

Lm
7. 21

cpenbl IpH NPOIYCKaHMH 4Yepe3 KOJOHKY € ApeBec-
HBIMH OIWJIKAaMU ¢ IMMOOWIM30BaHHBIMH Ha HUX Oak-
tepusimu  coctaBmwio 99,-100%. Ilpu 3TOoM creneHb
OUYMCTKH MOBBILIANACH C JUIMHOM KOJOHKH. JlaHHas pa-
O6ota mokaszaima 3(QQEeKTHBHOCTH OYHCTKH BOXBI OT
XpoMa IIpH NPOIYCKaHHHU 3arpsI3HEHHON TSDKENIBIM Me-
TaJUIOM BOJIBI Yepe3 KOJOHKY JiBa pa3a. ABTOPHI Jpy-
TOTo MCCIIeI0BaHus ToKa3aiu 3 (HEeKTUBHOCTD afcopo-
mmu mrammoB Bacillus subtilis u Bacillus cereus na Ho-
CHUTEJISIX, B YaCTHOCTH Ha KaoJIMHE, Ha MOBEPXHOCTH
KOTOpOro 00pa3yroTcsi OHMOIUIEHKH OakTepuii, abcop-
OUMPYIOLINX TsKEIBbIA MeTai [14]. ABTOpHI moka3amu

BO3MOKHOCTh TPH 4-X CTaTUIHON OYHCTKH CHHU3HTH
coaepskanue Crc 56 ppm o 2 ppm.

ITpoBeneHHbIE HCCIENOBAHUS IIOKAa3alH, YTO
HACBIIIEHNE MUKPOOPTaHI3MOB aKTHBHOTO MJIa MENIBIO
nocruraercs mociie 40 MuHyT (prc.3), a KOJIMYECTBO
TIOTJIOMIEHHOTO METalljla 3aBUCHT OT KOHLICHTPAILH B
HCXOJHOM pacTBope. UeM Bhllle HayallbHas KOHIIEH-
Tpalys MeTajuia, TeM OOJIbIIIee ero KOJIMYeCTBO MOTIIo-
IIaeTCsl MUKPOOPTaHU3MaMHU 3a OJMHAKOBBIN IpoMe-
YTOK BPEMEHH.
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Puc.3.A0copbyus meou buomaccoii MUKpOOP2anu3M08 AKMUBHO20 UId
Ilpumeuanue: Nel- 0,12 6uomaccol akmugrnoeo una, Ne 2- 0,52 buomaccol akmugrnoeo una, Ne3-0,752 6uomaccei

AKMUBHO20 uia

BwMmecte ¢ TeM, qaHHBIC, IPEICTABICHHBIC B Ta0I.
3 IIOKA3bIBAKOT, YTO CTCIICHb OYMUCTKHU BOJBI OT TAXKC-
JIOTO METaJUIa IPU HCIOJIb30BAaHUH CYXHX MHUKPOOHBIX
KJICTOK, KaK aKTHBHOTO HJIa, TaK U MIPOOHOTHKOB
«(hepmu - cTapT» ObLUIA BBIIIE IO CPABHCHHIO KUBBIMU
KJICTKaMH, B cpeqHeM Ha 6-7%. DT TaHHBIE COTIIACcy-
I0TCS ¢ pabOTaMu aBTOPOB, U3YYUBIIUX CTEIICHb OHO-
AKKyMYJISIIIMY MapraHia, HUKeIs, MeIIU, IIMHKA U KaJl-
mus reobakrepusmu — Geobacillus toebii Geobacillus
thermoleovoravs subsp [16] u moka3aBmux, 4TO MepPT-
BBIC KJICTKH Jydile aOCOpOMpOBaIM TSKEIbIE Me-
TaJlJIbl, YEM >KUBBIE KJIETKU. Tak, MPU UCXOTHON KOH-
nentparmu Cd 7,32 mr/n ypoBHH aGcopOUPOBAHHOTO
MeMOpaHaM¥ KHMBBIX M MEPTBBIX KIETOK KaaMUs CO-
craBisin 17,44 u 46,2 MIr/i1 COOTBETCTBEHHO.

W Ttak, nosiyueHHblE pe3yNbTaThl MCCIENOBAHUMN
MOKAa3bIBAIOT YTO, OMOMAcca MOydeHHAs ¢ aKTHBHOTO
WA, TaK U aCCOIMALUS MUKPOOPTaHU3MOB-TIPOOHOTH-
KOB «(pepMHU-cTapT» 00NAIal0T BBICOKHM IOTCHIIHA-
JIOM aJICOPOIINU TSKEIBIX METAIIOB U MOTYT OBITh HC-
MOJIb30BAHBI B Pa3pabOTKe OMOTEXHOIOTHH OYHCTKU
BOJIOEMOB ATIIEPOHCKOr0 M-Ba OT COJCPIKAIIUXCS B
HUX TSDKETBIX MeTaioB. OUHIeHHBIE BOABI C yIETOM
WX OTPAaHWYCHHOCTH B apUAHOH 30HE ATIIEPOHCKOTO

-Ba MOT'YT OBITh 3()(EKTHBHO MUCIIOJIb30BAHBI IIPH Pe-
KpEalOHHBIX MEPOTIPUATHSIX.
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BIOCHEMICAL EVALUATION OF DROUGHT RESISTANCE OF SPRING WHEAT

Annotation: Studied the response of different varieties of spring wheat by hydrothermal stress. It is estab-
lished that accumulation of free Proline in the seedlings of different wheat varieties in conditions drought occurs
irregularly. Varieties with a strong and significant levels of drought tolerance (59 Kinelsky, Kinelsky Niva Omsk
Rubin, Tulaikovskaya 5, 10 Tulaikovskaya, Omsk 24) contained from 70,2 to 91.3 mg%. At the same time varieties
of wheat with moderate to weak level of drought resistance (Prokhorovka, Ershovskaya 32, Erythrospermum 872,
14, Voronezh, Southeast 2, Southeast 4) the content of Proline increased slightly to 60.8 mg%. Proportionally
varied and the resistance coefficient (the ratio of the content of Proline after hydrothermal stress to the original
indicator), which, along with starch breakdown can be used for comparative evaluation of drought resistance of
genotypes. A new method is proposed for the evaluation of drought resistance of cultivars and breeding lines of
spring wheat.

Key words: spring wheat; cultivars; plant seedlings; drought tolerance; survival; the amino acid Proline;
glucose; pre-sowing hardening.
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One of the most important tasks of plant industry
in Russia is the growth of grain production of spring
wheat. Volga region is the lead in addressing these
problems, where this culture is sown on an area of over
3 million hectares.

The grain of spring wheat different key ad-
vantages, in particular, the optimal combination of pro-
tein and carbohydrates, allowing it to be used for the
production of not only bread, but also pasta.

Relatively favorable soil and climatic conditions
of forest-steppe zone of the Middle Volga region give
the opportunity to get in the region of high and stable
yield of food grains of spring wheat with high techno-
logical qualities.

Despite the fact that the bioclimatic potential of
the region is optimal in some under hydrothermal con-
ditions years the spring crops are damaged by drought,
and the yield is thus reduced by 0.3-0.5 t/ha, which
leads to significant losses of grain.

The complex reasons for low drought resistance of
spring crops include the use in farms of poor resistant
varieties, as well as incorrect choice of technology of
cultivation, including tilling, ensuring the safety of the
moisture in the topsoil. All this prevents the optimiza-
tion of growth, development and the process of harden-
ing of plants to water deficit in conditions of extreme
summer temperature. Furthermore to date not devel-
oped objective and operational evaluation system and
increase drought tolerance of crops.

In recent years the most popular in breeding prac-
tice, to evaluate the drought tolerance of cultivated
plants are direct laboratory methods, which are based
on the variability of morphological, physiological and
biochemical parameters, in particular, water-holding
capacity of tissues, the viscosity of cytoplasm, coagu-
lation proteins, chugging power of sprouts, hydroisolat-
ing of starch [1, 2, 3]. However, this assessment is uni-
lateral, does not have high objectivity and suffers from
an unacceptable error that significantly skews the re-
sults.

In modern scientific literature reflects numerous data
on the influence of nitrogen metabolism on the drought
resistance of cultivated plants [4, 5, 6, 8].

Moreover, the leading component of nitrogen me-
tabolism, determining the drought resistance of plant
tissues, is the amino acid Proline, which is accumulated
in the vegetative organs during the period of hydrother-
mal stress and protects plants from drought [4, 5, 8].
The mechanism of protective action of Proline is deter-
mined by its unusual physic-chemical properties: abil-
ity to form in the cells of the colloids, which increases
water-holding capacity of plants and their drought re-
sistance [4].

In this regard, our goal was to develop a system
for assessing and improving the drought resistance of
spring wheat, which is based on the complex of the
above-mentioned attributes.

Research methodology. The object of the study
were 15 varieties of spring wheat of different ecological
zones: Tulaikovskaya 10, 59 Kinelsky, Kinelsky Niva,
Prokhorovka, Niva 2, ruby Omsk, Omsk 24, Bielanka,
Voronezh 14, Lada, Ershovskaya 32, Erythrospermum
872, Tulaikovskaya 5, Southeast 2, Southeast 4.

Soaked for half an hour in a warm (25-35 °C) wa-
ter seeds of spring wheat (100 PCs of each variety)
were germinated in a growth chamber on moist filter
paper. The seedlings were divided into two parties, one
of which was analyzed on the content of Proline in the
leaves before and the second after storage for five days
in an incubator under conditions of water deficits (with-
out irrigation) at a temperature of 28-30 °C.

To determine the content of free Proline two-gram
sample of leaves was filled in 40 ml of 3% sulfosali-
cylic acid solution homogenized until a homogeneous
mass. After filtration through a dense filter to 2 ml of
filtrate was added 2 ml of acid ninhydrin and 2 ml gla-
cial acetic acid. The mixture was maintained at a tem-
perature of 100°C, then rapidly cooled in an ice bath. In
a test tube with solution was added to 4 ml of toluene
(or benzene) and was intensively stirred. The density of
the colored upper layer was assessed using photocolor-
imeter FEC-56M. The content of Proline was calcu-
lated by a standard calibration curve and expressed in
mg % on the wet weight. Then, we calculated the coef-
ficients of stability, that is, the content of Proline after
stress effects on plants.

Concurrently with the modified us method starch
samples [7], characterized in that the inhibition of the
synthesis of carbohydrates in leaves of wheat were rec-
orded by fixing the color reaction of iodine on starch
using photoelectrocolorimeter that compared to a visual
five-point scale used in the classic method, signifi-
cantly improves the objectivity and reliability of the as-
sessment.

The results of the research. Analysis of the results
of the drought tolerance of seedlings showed that the
initial content of free Proline in the vegetative organs
of all the studied cultivars of spring wheat was rela-
tively low — 11,2 — mg. to 17.9% (table 1). Hydrother-
mal stress caused the accumulation in the seedlings of
the studied amino acids. With the most significant in-
crease in the content of free Proline was observed in
spring wheat varieties Kinel 59, Cannel Niva Omsk
ruby, where the coefficient of stability was maximum
at 6.8 to 8.1. It allowed to consider above the variety to
the group with a strong level of resistance. A moderate
level of drought resistance by a factor between 3.8 and
4.4 were different varieties of spring wheat Tulai-
kovskaya 5, Tulaikovskaya 10, 24 Omsk. At the same
time, varieties with a retention factor of 1.9 and 3.1
were classified as moderately resistant. Low level of
drought resistance with a coefficient of 1.2-1.4 were
formed in the cultivars 14 Voronezh, Southeast 2,
Southeast 4.

To increase the objectivity of evaluation of
drought resistance of wheat in parallel was determined
using the modified us method starch samples, where the
performance indicator is used extensiblesecurityman-
ager of FEC-56M.

Analysis of the results showed that the compre-
hensive evaluation of drought resistance by using as es-
timates the degree of accumulation in seedlings of free
Proline and starch test is objective and reliable, as
demonstrated by survival of plants after exposure to hy-
drothermal stress.
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Conclusions. Varieties of spring wheat of differ-
ent ecological zones in the hydrothermal conditions of
uneven stress respond to drought, reflecting the degree
of accumulation of free Proline in seedlings.

Weakly, moderately and moderately resistant va-
rieties in drought conditions accumulate free Proline
from 20,8 to 50.2 mg.%. In the varieties with a signifi-
cant and high degree of drought resistance, the content
of studied amino acids under stress conditions is signif-
icantly higher as 68.6 90.7 per mg.%.

The coefficient of stability, calculated by the de-
gree of accumulation of free Proline in the seedlings
under drought conditions and in parallel define a mod-
ified starch sample are unbiased and comprehensive
criterion for evaluating drought tolerance of spring
wheat, as demonstrated by the survival of seedlings un-
der drought conditions.
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BASIC HYDROPHYSICAL CHARACTERISTICS LEACHED CHERNOZEMS AND

SOLONETZES THE CENTRAL PART OF THE KURGAN REGION
OCHOBHASA THAPOPUZUYECKAA XAPAKTEPUCTHUKA BBIINEJTOYEHHBIX YEPHO3EMOB U
COJIOHITIOB IHIEHTPAJIbBHOM YACTH KYPTAHCKOM OBJIACTH

Summary: Currently, it is believed that the movement of moisture in the soil occurs under the influence of
the gradient of capillary-sorption (matrix) soil-water pressure. The basic algorithm describing the movement of
moisture, based on the use of the thermodynamic machine of soil moisture, associated with the main hydrophysical
characteristics of soil — dependence of the kapillarno-pressure sorption of moisture from soil moisture (Shein,
2005). A. D. Voronin on the basis of a large number of experiments with soils of different Genesis, granulometric
and structural composition of the established connection pressure the moisture content in the soil, the energy limits
of the hydrological characteristics of the main hydrophysical characteristics (BHC) (Voronin, 1984).

Key words: soil moisture, thermodynamic potential, main hydrophysical characteristic, moisture content,
pore space of soil, pressure, moisture, density, porosity.

AHHOTalIl/Iﬂ: B HacToAlIeC BpEMsS CUHUTACTCA, YTO ABMIKCHHUC BJIard B IMOYBE HNPOUCXOJAUT 1O I[eﬁCTBPIeM
IpaarceHTa KaHI/IHHHpHO-COp6HI/IOHHOFO (ManI/I‘{HOFO) JaBJICHUS NoYBeHHOH Bjaru. OCHOBHOM AJIrOPUTM onuca-
HU NIEPEABUIKCHHIA BJlary, OCHOBAaHHBIM Ha MCITOJb30BAaHUU TCPMOJANHAMHNYCCKOTO armnapara MOYBEHHOM BJIaru,
CBSI3aH C OCHOBHOM FI/I,HpO(l)I/BI/I‘IeCKOﬁ XapaKTepHCTHKOﬁ IIO4YB — 3aBUCUMOCTBIO KaHHHHHpHO-COp6HHOHHOFO JaB-
neHus Biaru ot BiaxxHocty mous (Lleun, 2005). A.Jl. BopoHuH Ha OCHOBaHWH OOJIBIIIOTO KOJUIECTBA dKCIIEPH-
MCHTOB C IMOYBAMHU PA3HOIro reHE3nca, rpaHyJIOMETPUYCCKOI0 U CTPYKTYPHOI'O COCTaBa YCTAHOBUJI CBA3b J1aBJIC-
HU BJIaru ¢ COACPKAHUEM €€ B ITIOYBE, DHEPIECTUUCCKUE TPEACIIBI TUAPOJIOTHICCKUX XapaKTCPUCTHUK — OCHOBHYIO
runpodusndeckyro xapakrepuctuky (OI'X) (Boponus, 1984).

KiiroueBble cj10Ba. MOYBEHHAs BJIara, TGpMO}II/IHaMI/I'-IeCKI/Iﬁ IOTCHIMAaJI, OCHOBHAA FI/IleO(i)I/ISI/IlIeCKaH Xa-
PaKTCPUCTHKA, BIIAXKHOCTD, ITIOPOBOC MPOCTPAHCTBO IMOYBLI, JaBJICHUEC BJIAarv, IMJIOTHOCTH, IOPUCTOCTb.

BBenenue
B nHacrosiiee BpeMsi OUeHb aKTyaJIbHBIMH CTaJld
BONPOCHl M3y4YEHUs] M MPOTHO3a IEPEIBHKEHUS Be-

LIeCTB B IOYBaXx, a TaKxke — BiraromnepeHoc. Ha cospe-
MEHHOM JTale pa3BUTHS arpou3uuecKoil Hayky,
IIpeXJe BCEro, HeoOXOAMMO 3HATh M KOJIMYECTBEHHO
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MIPOTHO3MPOBATH Pa3BUTHE PACCMaTPHUBAEMBIX IPOIIEC-
COB, JJISI TOTO YTOOBI MOXHO OBLIO YIPABISATH 3TUMH
nporeccamu. [Ipu 3TOM ciexyeT MOMHHTB, YTO BO-
MIPOCHI YIIPABIICHUS MPOIIECCaMH BCET/Ia JOJDKHBI OITH-
paTbcs Ha TpeABapUTEIbHBIC PAacyeThl, KOTOPHIC BBI-
TIOJHSFOTCS HA OCHOBAaHHH MaTEeMATHIECKUAX M KOMITb-
I0TepHBIX Mojeneil. [lpoueaypa MonaenupoBaHUs
OucHb ymoOHA MpH TPOTHO3E SBJICHUH 3aTOIJICHUH,
pa3paboTKe CHUCTEM BOJOCHAOKCHUS, YIPABICHUU
BOJIHBIMH PECYPCaMHU, a TAKIKE HATIIAIHA TP MOTBITKE
CO3/IaHUsI HCKYCCTBEHHBIX HACBIMHBIX TPYHTOB. Cyliie-
CTBYET MHOXECTBO MaTEMaTHUCCKUX (pH3HUIECKH 000C-
HOBaHHBIX MOJEJIEH TMOPOIOruuecKux npoueccos. U
BCE - TAKH BOIPOC IIOCTPOCHUS MPOCTOI B IPUMEHEHUH
W HATTTHON TPU DKCIEPHIMEHTAIFHOM HCIOJIB30Ba-
HUU MOJENHU OCTAaeTCs aKTyaldbHbIM. B mpoBoaumoi
Ham# paboTe B KayecTBE HKCIEPUMEHTAIBHOTO obec-
TICUYCHUs] MOJENH HCIONB3YIOTCS THAPOPH3UIECKUE
CBOICTBA MOYB — OCHOBHAs TUApo(U3NYecKas Xapak-
tepuctuka (OI'X) mnm GyHKIMS BOIOYIEPKUBAHMS.
CoBpeMeHHas (pU3MKa MOYB KCIONB3YET pa3HooOpas-
HBIE HaOop MeromoB ans omperneneHus OI'X: 3to u
MPSMBIC KCIICPUMEHTATIBHBIC OIMPEICICHHUS C TTOMO-
B0 pa3nuiHbIX MetonoB (Bamronmna, Kopuaruna,
1986; T'mobyc, 1969; ewnn u op., 2007), u pa3nuIHbIC
pacdeTHbIe MeTOABl (menoTpaHcdepHble (QyHKIHIN)
(Pachepsky , Rawls, 1999; llenn u ap., 2001). Ilo-
STOMY Ba)KHO BEIOpaTh HanOoJee afeKBaTHBINA U B TOXE
BpeMs OOLICTOCTYITHBIH METOJ MOydeHHs SKCIepH-
MEHTAJBHOTO 00ECIICUCHSI MOJICIIH.

Ileans u MeTOAMKA MCCIETOBAHMI

Ha nepBonavansHOM 3Tamne pabOThI HETbIO CTAJIO
noctpoerne 1 uzydenne OI'X BBINIEIIOUEHHBIX YePHO-
3¢MOB IeHTpainbHON "acTh Kypranckoil obmactu Ha
MIPUMEPE OBOIIHOTO COPTOUCIIBITATENBHOTO yJacTKa
KI'CXA. TTocne cpaBHeHHS MeTOIOB TocTpoeHus OI'X
Ha OCHOBAaHUM JIADOPATOPHBIX UCCIEIOBAHUAX H C IO-
MOII[BI0 pacyeTa IOYBEHHO-TUAPOJIOTHUECKUX KOH-
crant (I1I'K), 6b1u1 co3anue anropuTMa pacyeToB I
n3ydeHus: OI'X BBIIENOYEHHBIX YEPHO3EMOB IICH-
TpansHoil yactu Kypranckoit o6mactu. I[IpoBepky pa-
00TOCIIOCOOHOCTH MPOTPAMMHOTO OOCCIICUCHHS IS
noctpoeHus 1 uzyueHus OI'X perieHo ObLIO IPOBECTH
Ha IpUMEpE COJIOHLIOB LEeHTpainbHOW 4yacTu Kypran-
CKOH 0011acTH, KOTOPBIE 3aHUMAIOT 110 PAacCIpPOCTpaHe-
HHIO BTOPOE MECTO MOCIIE YEPHO3EMOB.

Kypranckas o6macTh pacnosioxeHa Ha I0T0-3a-
magHo# okpamHe 3amagHo-CHOUpCKOH HU3MEHHOCTH,
B OacceifHe pexu To0ou, mepepe3rIBaoIIe ee Teppu-
TOPHIO TTOYTH TIOCEPEIUHE, 3aHUMAET YI00HOe reorpa-
(uueckoe MoJ0KEeHNE U BXOJUT B COCTaB Y PAILCKOTO
SKOHOMHUYECKOr0 paifoHa. DTO XOpOIIO OCBOCHHAs B
CEIIbCKOXO3SIMCTBEHHOM OTHOLICHUH TeppUTOpUs, 00-
najaromas 0oraTeiIMM MPUPOIAHBIMU pecypcamu. O6-
JIACTh PACIIONIOKEHA B YEPHO3EMHOI! TI0JI0CE JIECOCTETI-
HOH 30HBI 3aypabs, OTJIMYAIOMIEHCS NECTPOTON NpHU-
POIHBIX YCIIOBHI, B TOM YHCIJIC U TI0YB KaK (PYHKIIHU
TIPUPOTHBIX M AaHTPOTIOTEHHBIX (haKTOPOB MOYBOOOPA-
30BaHUS.

IToce mpoBeneHNsT U3yUEHHUs YEPHO3EMa BBIIIIE-
JIOYEHHOT0, KOTOPBIH NPEACTAaBIsIET OCHOBHOM (HOH
HOYBEHHOTO IMOKPOBa 00JACTH, OBUIM IMOJYYEHBI pe-
3yJbTAThl, IPEACTaBIEHHBIC B TabauIe 1.

Tabmuna 1
['panynomeTpruecKuii cocTaB M (pU3NIECKHE CBOWCTBA YEPHO3EMa BBIIIEIOYCHHOTO
lNopu- I'mybuna, I'panynomerpuueckuii co- [InoTHOCTH [InoTHOCTS, OO6uias nmopu-
30HT cM cTaB TBEpAOH r/em® CTOCTb,
<0,01,% | <0,001, % aseL, %
r/em®
A 0-10 22,64 13,42 2,63 1,11 57,8
10-20 23,31 12,48 2,59 1,33 48,7
20-30 19,91 11,19 2,63 1,39 47,1
AB 30-40 26,98 17,80 2,63 1,13 57,0
B 40-50 34,25 21,71 2,66 1,39 47,7
50-60 26,17 20,14 2,70 1,21 55,2
60-70 30,05 12,61 2,70 1,26 53,3
70-80 31,70 22,85 2,70 1,62 40,0
BC 80-90 13,67 11,32 2,70 1,42 47,4
90-100 23,58 11,74 2,90 1,50 48,3

[TomMuMO 3TOTO CIIEAYET OTMETUTD, YTO COBPEMEH-
HBIC HCCJICIOBAHUS TIOYBOOOPA30BAHUS, W3yUCHHUE
CBOWCTB MOYB M aHAIN3 UX (YHKINOHWPOBAHHS TTOKa-
3BIBAIOT, YTO OOBEKTHUBHAS MHTEPIPETAINS MOIyICH-
HBIX TIPU 3TOM PE€3yJIbTATOB, BO3MOXHOCTb OITUMU3a-
X psiJia PSKUMOB TI0YB TPEOYET UCTIOJIL30BAHUS OJ1-
HOH M3 cTaOWJILHOM INOYBEHHOW XapaKTEPHUCTHKH —
yAeIbHOHM MOoBepXHOCTH mouB. HecMoTpsa Ha oueBua-
HOCTb (haKTa - TECHO CBSI3M MHOYKECTBA CBOMCTB I10YB
C KaueCTBEHHBIMH M KOJIMYECTBEHHBIMH XapaKTepu-
CTHKaMH yJeIbHOM MOBEPXHOCTH MOYB, €€ U3yICHHE U

pa3paboTka METOIOB €€ ONpEeIeNIeHHs 0 HACTOAMIETO
BpPEMEHHU HE TIOJIy4Yali J0JKHOTO BHUMAHUSI.

B pabotax H.A. Kauunckoro (1965 1), A.Jl. Bo-
porunHa (1986 1) manHas XapaKTepUCTHKA ITIOYBHI OIIpe-
JIeTsIeTCsl KakK «oO0Iast IIona/ s MoBepXHOCTH ITOYBEH-
HBIX YaCTHIl OTHECEHHAs, K €AMHHIIE MacChl TOYBBI MII
ee o0ObeMar.

VY iesbHYI0 TIOBEpXHOCTh B TOYBOBEIECHUH IPHU-
HSTO Pa3AeiiaTh Ha 00I1yI0, BHEITHIOIO M BHYTPEHHIOIO.
OnHako (OpMaNbHBIX, JOTUUECKH U HAY4YHO OOOCHO-
BaHHBIX KPHUTEPHEB MOAPA3/ACICHHUS Ha BHEIIHIOK U



L
EEST| |

26 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#4(20), 2017 ===

BHYTPEHHIOIO pa3HOBHIHOCTH HeT. [Ipemmaraemoe pas-
JICJICHIE TIOBEPXHOCTH OCYIIECTBISAETCS Ha OCHOBE Me-
TOJIIOB €€ OIpeeicHIsI. BHEITHSI TOBEPXHOCTH OIpe-
JIEIIETCST METOIOM HHU3KOTEMIIepaTypHO# ajcopOoumn
azota o npuHIuny b3T, a 00m1as HOBEpXHOCTH METO-
mom BOT, ancopbmmeit mapoB Bogsl. Takum oOpazom,
MOJIEKyIbI a30Ta Kak Oonee kpynuele (d = 3,72°A e
ajicopOupyeTcss Ha IMOBEPXHOCTAX KyZ[a IMPOHUKAIOT
monekynsl H,O (d = 2,5%A). Cuuraercs, 4To BHEIIHAS
ylesbHas MOBEPXHOCTH sIBIsieTCsl Oojiee aKTHBHOM B
<OKM3HI) TIOYBBI.

VYnenbHas MOBEpXHOCTh IOYBHI KakK MOYBEHHAs
XapaKTepUCTHKA HE PacCMAaTPHBAETCS CTPOTO ABYMEP-
HOU TpaHmIeH paszmena ¢a3, a IpeArnoIaraeTcs Tpex-
MEPHOH, «TONLIUHOI B HECKOJIBKO aHI'CTPEM, KOTOpast
OoTpakaeT cHenu(uKy IMTOBEPXHOCTH TBEpHOil (hazbl
(MHHEpAJOTHYECKOE W XUMHUYECKOE CTPOCHHE), UTO
o0ycaBIUBaeT ee HEOHOPOTHOCTh. HeomHOpOTHOCTD
TMMOBEPXHOCTHU, KaK YCTAHOBJICHO CIICIIUAJIbHBIMH, HAYY-
HBIMU HUCCJICAOBAHUAMU, BBIPAKACTCA HAJIUYHUECM aK-
TUBHBIX IICHTPOB (KJIacTepoB), (GYHKIHOHUPOBAHUE

KOTOPBIX M OlpeleseT e¢ BIMIHHE Ha CBOWMCTBA
NOYBEL. Pouib yensHOi MOBEpXHOCTH B (YHKIMOHHUPO-
BaHMH U CBOWCTBAaX II0YB MHOTOI'PaHHA M IO KOHIIA HE
HCCIIeI0BaHA.

K Hacrosiemy BpeMEHH HH NOYBOBEICHUE, HH
KOJUIOMTHASL XMMHUSI HE PACIIONaraloT JOCTaTOYHO TOY-
HBIMH METOJIaMH ONpE/eNCHHs yIeIbHOW MOBEPXHO-
cTH
JMCHIEPCHBIX CHCTEM. Bo Bcex MeTonax, MpUMEHsIeMbIX
JUISL ee OIpEeJeJICHUs, JEeNaloTcs OIpeNesICHHbIE J10-
ITyCKH, JIeJalolIKe I0JTyYeHHbIE Pe3yNbTaThl NpUOIH-
3UTENBHBIMU, W 10 WX 3HAUYCHHSM MOXXHO T'OBOPHTH
JIMIIB O CPAaBHUTEIBHOM IOpsiaKe BenuyuH. s omnpe-
JeJICHHs YACIBHOW NOBEPXHOCTH MOYBBI MOJB3YIOTCS
HPSMBIMHU U KOCBEHHBIMH MeTonaMH. B pabote ynemns-
Has HOBEPXHOCTH OINPEe/eIIsuIach ¢ MOMOIIBIO pubdopa
SORBI MS. Tlo pe3ynbpTaTraM HcCIeIOBaHUS CIIOS, He-
00X0IMMOTO IS ONTHMAJBHOTO Pa3BUTHS PacTCHU,
OBUTH MOJIy4EHBI PE3yJIbTaThl, IPECTABICHHbIC B Ta0-
nuare 2.

Tabmuma 2

VY ienbHas HOBEPXHOCTh YaCTHIL HCCIIEAYEMOTo o0pasia

I'opuzont I'nyOuna, VY nenbHas MOBEPXHOCTH (METOA VY aenbHasg HOBEPXHOCTH (METOL
cM BOT), STSA),
mM%/r m2/r
A 10-20 6,140,0 6,7+0,1
20-30 6,140,0 7,310,4
QB 30-40 6,310,2 5,740,5
40-50 21,040,3 19,6404

@DaKT CBA3M MEXIY IPOTYKTHBHOCTHIO ITOYB U €€
yAeTbHOM MTOBEPXHOCTHIO
OBUT YCTaHOBJICH TPH MPOBEACHUN OOHUTHPOBOYHBIX
pabort, B mporiecce BBACICHUS IPUOPUTETHBIX (haKTO-
poB wiogopoaus mouB. CTaTHCTUYECKUN aHAIH3 JKC-
MEPUMEHTATBHOTO MaTepHaia, Ha OCHOBAaHHH KOTO-
POTO OMpeneIsIeTCst POJib CBOMCTB MOYB B (hOPMHUPOBA-
HUMU ypoOiKasd, MoKazajl, 4YTO YJACJbHasA MOBEPXHOCTH U
IUIOTHOCTD CJIOXEHHUS MOYB, 00ObEAUHEHHbBIE B (hopMme
uH7AeKca yaenbHOW moBepXHOCTH (Ish) mocToBEepHO
KOPpEIMpYIOT C MPOAYKTUBHOCTbIO IOuYB. HMHIexkc
YIEIBHOM MOBEPXHOCTH BBIYHUCIAIOT 10 (hopMyJie:

Jsh =S iid L1h 110

rae: Jsh — MHACKC YACIBHOW MOBEPXHOCTH;

S — yaenbHas MOBEPXHOCTH IIOYBBI, M2/T;

d — WIOTHOCTE TO4BKL, I/cMS;

h — MOIIIHOCTH MAXOTHOTO CIIOS MIOYBBI, CM.

Ilony4yeHHBIE PE3YyJIBTATBl U PErPECCHOHHBIMU
ypasaenusmu A.J[. Boponuna:

£=0,805-0,183w1+0,28502+0,057ws-0,266p;

W:=0,082+1,16302-0,28 7w3-0,107we+0,312¢;

W,x=0,15+0,08501+0,51402+0,14204-0,145ws;

Woune=0,053+0,941®2-0,139®3-0,03 1 w6+0,165¢;

Wyr=-0,009+0,198®1-0,059w2+0,04w4+0,078ws,

rIe ®1, ©2 ... W — QPAKIUM TpaHyIOMETpuYe-
CKOTO COCTaBa IOYBBI OT WJIa JI0 KPYIHOTO IecKa Mo
kinaccudukanuu H.A. Kaunnckoro [5], mo3sonunu mno-
CTPOUTH KPHMBYIO BOJOYJCPIKUBAIOLIEH CIHOCOOHOCTH
(OI'X) BbIIIEIOUEHHBIX YEPHO3EMOB IIEHTPAIBHON Ya-
cru Kypranckoii oonactu. [lanpHeimas padorta Obuia
CBsI3aHA C MOJICNIMPOBAHKE U CO3JIaHKE POrPAMMHOTO
MIPOJIyKTa, KOTOPBIH ITO3BOJIMI CHU3HUThH TPYA0EMKOCTh
1 YBEJIMYUTH HArJIAHOCTh NMPOBOJAMMBIX pacueToB. C
TIOMOIIBIO TIPOTPaMMBbl OBUTM MOJTYYEHBI TPa(UKN MO-
JIETIBHOTO W OTBITHOI'O TIOCTPOCHHUS, COBMEILICHHUE KO-
TOPBIX TO3BOJIMJIO NMPOBOAWUTH aHAIHM3 MPUMEHSIEMBIX
METOJIOB UCCIIeZIOBaHUS (PUCYHOK 1).
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COEME WEHME

= Mopgene = OneIT

W, %

Pucynox 1

MertoauKa MpOBEICHNUS OIMCAaHHBIX BhINIE padoT,
a TaKKe ONMMCAHWE MPOrPaMMHOTO KOMIUIEKca Ooiee
noApoOHO TpencTaBieHbl B cTaThe «Co3maHme Impo-
TPaMMHOI0 KOMIUIEKCa AT PEIIeHHs 3a7ad 110 HaX0XK-
JICHUIO U PacyeTy 3HaYCHUH IpaHyIOMETPHUECKUX CO-
CTaBIAIOMMX (HPAKIUHA TOYBHI 110 33JaHHBIM BIIaXHO-
CTSIMY, KOTOpas oIy0JIMKOBaHa B
Wschodnioeuropejskie Czasopismo Naukowe, T. 10,
Ne 3 ma c. 100-105 3a 2016 rog.

Pe3yabTaThl Hecae10BaHUS

Pa3paboTaB nporpammy, KoTopas MO3BOJISIET TO-
JY9UTh OCHOBHYIO THAPO(MU3NYECKYIO XapaKTepH-
CTHKY IIOYB IO PErpecCHOHHBIM YypaBHEHUsM Bopo-
HUHA U, TIOJIy4UB, IIOCJIE€ CPAaBHUTEIBHOIO aHAIU3a pe-
3yIbTAT, CXOXKUH C JJaOOPaTOPHBIMU HCCIIEJOBAHUIMHI
Ha IpuMepe YepHO3eMa BBIIIEIIOYEHHOT0, MBI paboTo-
CIOCOOHOCTh 3TOM MPOrpaMMBI PEIIMIN MPOBEPUTH
npu noctpoennu OI'X 4epHO3eMOB pa3NUYHbIX y4acT-
KOB M Ha IPYTHX BUJaX ITOYB, YaCTO BCTPEUAIOIIUXCS B
Kypranckoit ob6actu. B kagecTBe Takux 1mo4B ObLTH
BBIOPAHBI COJIOHITHI.

Ha teppuropun o0iacTé COJIOHIBI BCTPEYAIOTCS
MIOBCEMECTHO, HO HauOOJIbIIee PacpoCTpaHEHHE OHU
MMEIOT Ha NpaBoOEepeKHOI yacTh 00JlacTH, 3a peKoi
To6on. U3ydyenne cononunos B Kypranckoil obmactu
npoBomitock JI.B. Troneneroii (1978), I'.I1. CemoBeim
(1971), B.A. Cunsickum (1975).

CoONIOHIIBI OTHOCATCSI K KaTETOPHH 3aCOJICHHBIX
MoYB, OOBIYHO B CPEJIHEH, a MHOT]a M B BEPXHEH 4acTH
poduIs OHKU COAEPIKaT JIerkopacTBopuMsbIe cou. I1o-
3ToMy (POpMHpPOBaHHE COJIOHIIOB 3a4acTyIO0 NPHYpPO-
YeHO K OJM3KOMY K MOBEPXHOCTH PACIPOCTPAHEHHUIO

TIECTPOLBETHBIX (3€JE€HOBATHIX, CH30-3€JIEHBIX C pXKa-
BBIMU BKJIFOUCHHSMH) 3aCOJICHHBIX TJIMH TPETUYHOTO
BO3pacTa, CIIyXKaIUX M0YBOOOPa3yIOINMH OPOIaMH.
Ho B kagecTBe M0YBOOOpa3yOMNX MOPOA IIUPOKO pac-
MIPOCTPAHEHbl TaKKe IOKPOBHBIE YETBEPTHYHBIE CY-
TJINHKHU CO cJIa0bIM 3aCOJICHHEM HJIM BOOOIIE He3aco-
neHHble. B 3ToM ciyuae o6pazoBaHHE COJIOHIIOB, OYe-
BU/IHO, CBSI3aHO C COBPEMEHHBIMH TI'€OXUMHUYECKUMHU
HpoIleccaMy, MECTHBIM IepepacipeieieHHeM U aKKy-
MyJISIUEN coJiel MoJl BO3/IE€MCTBUEM TPYHTOBBIX BOJ,
TIOYBEHHBIX BOJ] U TIOBEPXHOCTHOTO CTOKA.

COJIOHIIBI UMEIOT CIIOKHBIH T'€HE3HC, OTIMIAIOTCS
OOJIBIINM pa3HOOOpA3UEM, a CIEAOBATEIBHO, U CIIOXK-
HoWi kiraccudpukarmeid. B Kypranckoit obmactu Bbiie-
JISIFOT CJIETYIOIIHE THUIIBI COJIOHIIOB!

1. ConoHIIbI YepHO3EMHBIE (CTEIHbIE, TPYHTOBBIE
BOJIBI 3aJIETAIOT TIy0xKe SM).

2. JIyroBo-uepHO3eMHBIE (JIyTOBO-CTEIHbIE, TPYH-
TOBBIE BOABI HA TIyOHHE 2,5 — 5 M).

3. YepHO3eMHO-TyroBble (JIyTOBBIE, TPYHTOBBIC
BOJBI HA ToTyOuHE 1,2 — 2,5 M).

ITpn BceMm pa3HOOOpa3sWM COJIOHIIOB WM CBOM-
CTBEHHBI OJJHOTHUITHOE CTPOCHHE IPOQHIS U HEKOTO-
pBle OJMHAKOBBIE crienu(uIecKrne MopQOIOTrHIecKre
MpU3HAKU. MeXaHUYeCKU! COCTaB COJIOHLIOB pa3iu-
YeH, B 00JIaCTH PacipoCTpaHEHb! BCe Pa3HOBUIHOCTH,
OT JETKOCYTJIMHUCTBIX JO IJIMHUCTBIX, HO JIETKUE CO-
JIOHITBI BCTPEYAIOTCS HM3PEIKa, NMPEHMYIIECTBEHHO B
IOKHOH YacTH, 3HAYUTENHHO MIMPE PaCIpOCTPaHEHBI
TSOKETble  pasHOBHUAHOCTH. COJIOHIIBI XapaKTepHu3y-
IOTCS TUTOXUMH (PU3HYECKUMHE, BOAHO-(PU3MUECKIMHA 1
(U3MKO-MeXaHNIEeCKUMH CBOMCTBaMH, 0COOEHHO B CO-
JIOHIIOBOM TOPHU30HTE (TabuI. 3).
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Ta6nuna 3
dusnueckue cBOCTBa COJOHIIOB
HazBanmue TopuzonT ['my6una, [TnoTHOCTH [TnoTHOCTS, Ob61as mopu-
COJIOHIIA cM TBEpOi r/em® CTOCTb,
¢askl, r/cm® %

YepHO3EMHO-ITY- A 0-10 2,30 1,02 55,7
TOBOH THITUYHBIN B: 10-20 2,42 1,44 40,5
MENKHN B 30-40 2,46 1,48 39,8
B, 50-60 2,59 1,65 36,3
BC 70-80 2,50 1,61 35,6
BC 80-90 2,50 1,63 34,8
JIyroBo-uepHO- A 0-20 2,49 1,22 51,0
3€MHBIA THUITNY- B: 20-30 2,52 1,38 45,2
HBIHN TTyOOKHi B 35-45 2,55 1,45 43,1
BC 60-70 2,57 1,46 43,2
C 100-110 2,59 1,47 43,2

[IpuumnHO#l 3TOTO SABISETCS TMOBEHIMICHHOE COIEP-
>KaHUE MOTJIOUIEHHOT'O HATPHSl, BBHI3BIBAIOIIETO MENTH-
3aIMI0 TIOYBEHHBIX KOJUIOMIOB. B cyxoMm cocTossHUM
IpOQHUIL COJIOHIIOB OTIIMYATCS MOBBIIICHHON MIOTHO-
CThIO, BO BJIAXKHOM OHH CUJIBHO HAaOyXaroT, TEPSIOT
CTPYKTYPY, CTAHOBSITCS BS3KUMU U MPAKTUIECKHU BOJIO-
HETPOHWIIAEMBIMH. B HaJICOJOHIIOBOM TOPH30HTE
IJIOTHOCTH yaoBneTBoputensHas (1,1 — 1,2 r/em®), B
COJIOHLIOBOM Bo3pactaer Ao 1,4 — 1,5 r/cM®, B cpenHen
¥ HUKHel yactu npoduuis coctasiser 1,5 — 1,6 r/em®,
OO01mast MOPUCTOCTH B TYMYCOBOM TOPH30HTE yIIOBIIE-
tBOpHUTeNbHAs (50 — 55%) mnu Oxm3Kas K Hell, HO B co-
JIOHIIOBOM pe3ko cHmkaeTcs 10 38 — 45%. He B MeHb-
ieil creneHu npoduiib CONIOHIOB AuddepeHIpoBaH
U [0 BOJHO-(PU3HMYECKUM CBOWMCTBaM. B COJIOHIIOBOM
CJI0€ BO3PACTAET BIKHOCTh YCTOWYMBOTO 3aBsIaHUs,
CHUXKAETCs AMAIa30H aKTUBHOM Biaru. B pesynbrare B
npoduse COJIOHIIOB OKOJIO IBYX TpeTel 3amacoB Mou-
BEHHOH BJIaru HEAOCTYINHBI Al pacTreHuid. Bogompo-
HHUIIAEMOCTH COJIOHIIOB TaK)Ke HHU3Kasl.

% HaxoxaeHne dpakumnii wan naxHocTel

3agaus [—Mogems  —Pesymetar

pFd3

HebnaronpusitHeie pruznyeckue u BOgHO-(pr3mye-
CKHE CBOWCTBA 0COOEHHO PE3KO MPOSBIISAIOTCS B KOPKO-
BBIX U MEJIKHX cosoHIax. s Haubosee HIMPOKO pac-
MIPOCTPAHEHHBIX B 00JIACTH YEPHO3EMHO-JIyTOBBIX CO-
JIOHIIOB XapaKTEepPeH HEMpPOMBIBHOW THI BOJHOIO
peXrMa ¢ MOBEPXHOCTHBIM U KalWJUIIPHO-TPYHTOBBIM
yBI@XHEHHEM. B cpenHeil yactu METpOBOW TONIIMU B
THIWYHBIN 110 YBJIQXKHEHUIO T'0J], KaK IPaBHUIIO0, MOKHO
BBIJICTIUTh TOPU30HT HCCYIICHMS, TaK KaK 30Ha aTMO-
cepHOTO YBIIAXKHEHHMS, BCICACTBHE HEYJOBIETBOPHU-
TENBHBIX BOJHO-(DM3NUECKUX CBOMCTB M HU3KOH BOJIO-
npoHuuaeMocty, He npesbliaet 30 — 40 cM, a BepXHAA
KaiiMa KallWIJSIPHO-TPYHTOBBIX BOJ HaunHaercs ¢ 50 —
80 cm.

C moMOIIpI0 TPOTPAMMHOIO KOMIUIEKCA, KOTO-
pBIH IPOBOJIUT PAcCUETH IO PETPECCHOHHBIM ypaBHE-
HUsM BoponwmHa, Obutn mosyueHs! crnegyromme OI'X
COJIOHIIOB.

=8 Ho =)

Pesynbrar:

4
35
3
25
2
15
1
05
o

£= 39,238 pF=0

Wnr = 22,413 pF=2,17
WHe = 22,250 pF=2,393
W mmB = 14,135 pF = 2,504

Womr =

8,548 pF=445

BXOOHbIE AaHHbIE
Beibop

CTaHAapTHEIE

MapameTpbi:

p= 1%

02=36

Coxparis Teryume

50
W, %

Bribepute 3agauy:
@ 3anaém dpakumm (m)

(Haxoaum BnakHoCTI)

3apaém BnaxxHoctu (W)
(HaxommmM dpakiym)

wl= 318

w3= &9

wd = 21,3

w5 = 322

wb= 22

Pucynox 2 — Cosmewenue epagpuxos pynuxyuu kpugotl 600oyoepacusarouseti cnocoornocmu (OI'X) onss moodenu
BbIUYETIOUEHHBIX YEPHOZEMOB U CONIOHYA YEPHOZEMHO-TLY208020 MUNUYHO20 MENKO20 - 20pu30um By
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4 Haxoxaerme dparumii wan enaskHocTeil R
seqne PesynbTar:

pF 4/
4

35

3

25

2 WHB = 26,158 pF =2,432
15
1 W MmmB = 22,87
05
0 WmwMr = 7,966

10 20 30 40 el
W, %

£= 40,994 pF=0

Wonr = 33,297 pF=2,17

pF =2,856

pF =4,45

BxopgHble gaHHbie  [apameTpei: Bribepute 3agauqy:
Beifiop @ 3apaém dpakumn (w)

—_— (Hax0AMM ENZXHOCTH)
CranpapTHEE

3apaém BnaxkHocTi (W)
(HaXoaUM pakL)
p= 1%

o= 123

wl= 335
CoXpaHATS TeRyLIME

w3 = 88
wd= 127
w5 = 31,8

wb= 05

Pucynox 3 — Cosmewgenue epaghuxos ghynxyuu kpusoii 6odoyoepacusarouseti cnocoonocmu (OI'X) ona modenu
BbIUYELOYEHHBIX YEPHO3EMO8 U COOHYA YEPHOZEMHO-TY208020 MUNUYHO20 CPEOHe20 - 20pu30Hm B

BroiBoabI

[IpoBenennslii ananu3 noctpoenue OI'X vepHoO-
3eMOB M COJIOHIIOB KypraHckoit 001acTé ¢ OMOIIBIO
CO3JIaHHOTO MPOTPAMMHOI0 KOMIUIEKCa TMOKa3aj, 4TO
JTAaHHBIC AJITOPUTMBI pacuyeTa MOTYT OBITh MPUMEHEHBI
MIPU TIOCTPOCHUU KPHUBOW BOJOYACPKUBAHUS Pa3IIHU-
HOrO THNa NOYB, Tak Kak KpuBble OI'X coxpaHsioT
(hopMy, HO UMEIOT CMEIICHHUS 10 OCH BIIAYKHOCTH, KO-
TOPBIE 3aBUCAT OT CBOMCTB UCCIIEAyEMBbIX MouB. M3me-
HeHue OI'X mpoucXoAuT HpPHU OCOJOHUEBAHUHU. DTO
CBOICTBO Yallle BCErO CBA3aHO C NOBBILIEHHBIM COIEP-
JKaHHEM OOMEHHOTO HATpPHUS B IOYBEHHOM ITOTJIOIIAI0-
neM Komiuiekce. Mop(oJoruyecki COJIOHIIEBATOCTh
MPOSIBJISICTCSI B YIULIOTHSHUH PO(UJISL, TIOSBICHUH TPY-
001t opexoBartoii cTpykTypbl. OHa oTpaxaercs Ha Qu-
3UYECKHX U BOJHBIX CBOMCTBAaX MOYBHI: YBETUIHBACTCS
TOJIIIMHA TBOWHOTO AU y3HOTO CIIOS, CHUKAETCS I10-
PHUCTOCTB, BOAOMPOHUIIAEMOCTh, BO3pPACTaeT KOJIUYE-
CTBO CBSI3HOH BJIard, IPUHUMAIOIICH y4acTHE B HAOY-
XaHUH, PE3KO BO3PACTAET PACKIMHUBAIOIIEE JaBJICHHUE
B TOHKMX IuleHKaX. W cmemenune OI'X nosmkHO oTpa-
JKaTh YBEIMYCHUE BOAOYICPKUBAIOIICH CIIOCOOHOCTH
MIOYB TIPY OCOJIOHIIeBaHUU. [Ipn ocooHIIeBaHUY OyIeT
MIPOUCXOJUTH PA3PyIICHUE TOYBEHHBIX arperaToB. JTo
YBEJIMUYMBAET BIAXXHOCTh TIPU OJTHOM JIaBJIEHUH 32 CUET
pacnaza yCTOMYMBBIX arperaToB, AEUCTBYIOLIUX Kak
OTJEIbHBIE KIIECUMHKH.

Takum 00pa3oM, Mpu MPOBEACHUN arpoOMEPOITIPH-
ATHI ¥ BBIOOpPE METHOPATUBHBIX TEXHOJIOTHI HEOOXO0-
JIUMO YYUTBIBATH 3aKOHOMEPHOCTH ()OPMHPOBAHUS Pe-
’KMMa BJIQ)KHOCTH TOYBBI, KOTOPBIE ONPEAEIISIOTCS ee

ruApo(U3NUECKIMU CBOMCTBAMH, 3aBUCSIINMHU OT Tpa-
HYJIOMETPUYECKOTO COCTaBa, IUIOTHOCTH, TeMIlepa-
TypHI, MOPO3HOCTH, COJEP’KaHUS OPraHUYECKOrO Be-
miectBa ¥ oOMeHHoro HaTpus. Co3laHHe ONTUMAallb-
HBIX NAPaMETPOB B MIOYBEHHOM MpOQHIIe U HArJISAHASL
XapaKTepUCTHKA BOJHOTO PEXHUMa ITO3BOJIHT OIy4aTh
BBICOKHE YPOJKaH.
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THE EPI1ZOOTIC SITUATION OF ECHINOCOCCOSIS IN PAVLODAR REGION OF
REPUBLIC KAZAKHSTAN
BMU300TUYECKAS CATYAIUA IO DXUHOKOKKO3Y B IMTABJIOJAPCKOM OBJIACTH
PECITYBJIMKHU KA3BAXCTAH

Summary: In this paper we investigate the epizootic situation of the spread of echinococcosis among the
livestock raised in the Pavlodar Region of the Republic of Kazakhstan. The study was done on cattle, sheep, goats,
horses and pigs in all 13 administrative districts of the Pavlodar Region, the obtained results being summarized in
5 tables in the text. Finally we provide a description of the life cycle of echinococcus in the gastrointestinal tract
of the definitive host.

Key words: echinococcosis, cattle, sheep, deworming, prevention, Pavlodar region, livestock.

AHHOTa].ll/lﬂ: Bbrima HCCICA0BaHa SIIU300TUYCCKAA CUTyallusl paCIIPOCTPAHCHUA D XUHOKOKKO3a Y pa3HbIX BHU-
JOB CENLCKOXO3SIMCTBEHHBIX JKHBOTHBIX B HaBJ‘IO,Z[apCKOﬁ obnactu PeCl‘Iy6J'II/IKI/I KazaxcTas. I/ICCJ'IGZ[OBaHI/IH 10
H3YYCHHIO paCHIPOCTPAHCHUS 3XUHOKOKKO3a MIPOBOANIIUCH Y KPYITHOI'O pOTraTOTr0 CKOTA, MEJIKOTO pOraTtoro CKoTa,
nomranei, ceuneil. [lomydeHHBIe pe3yapTaThl 0000IICHEI U MTPEACTaBICHEI B 5 Tabnmmax. Haydnas pabora mo u3y-
YEHHIO CTETICHU paclpocTpaHeHus mpoBoauiack B 13 paiioHax [TaBnogapckoii obmactu. OnvcaH UK pa3BUTHS

OXHMHOKOKKA B KHINICYHUKE OKOHYATCIIbHOT'O XO34HHA.

Ki1roueBble c/10Ba: 3XHHOKOKKO3, KPYITHBIN POTaThIii CKOT, MEJIKUII pOTaThIii CKOT, JeTreIbMUHTH3ALNS, IPO-
(unakrtuka, [TaBnogapckas 061acTh, CEIbCKOX03IHCTBEHHBIE )KUBOTHEIE.

IHocTaHoBKa Mpo6aeMbl. DXHHOKOKKO3BI - 300H-
TPOIMO300HO3HOE 3a00JeBaHUE, 0oJieeT KOTOPHIM HE
TOJIBKO KUBOTHEIE, HO U YEIIOBEK. 3a00JIeBaHUE IIPOTE-
KaeT XPOHWYECKH, BHI3bIBAsl CHCTEMHBIC W OOIIMPHEIC
opraHHble mopakeHus. OCHOBHBIM MICTOYHHKOM 3apa-
JKCHHS YEI0BEKa U CEITbCKOXO03SHCTBEHHBIX )KHBOTHBIX
SBIISTIOTCSL  COOaKW. 3apakeHHEe IIPOHCXOAHUT dYepes
aOMOTHYECKYIO Cpely COJCPKAILYI0 OHKOC(EpHI.
OnacHOCTh 3XMHOKOKKO03a 3aKJII0YaeTCs B TOM, UTO 3a-
OoeBaHue TpoTEKaeT 0e3 MPOSBICHUS KIMHUIECKUX
IpU3HAKOB. JIaTEHTHBIA NEPUOJ Pa3BUTUS HXUHOKOK-
K032 y "eJoBeKa nmporekaet ot 5 710 20 neT. DXUHOKOK-
KOBBIE ITy3BIPH OKAa3BIBAIOT HA OPTaHM3M YeIIOBEKa U
JKUBOTHBIX TOKCHYECKOE, aHTUTEHHOE, (pepMeHTaTHB-
HOE, MeXaHu4eckoe Bo3zeicTue u aAp. Ha coBpemen-
HOM 3Talle 9XMHOKKO3 SIBJISIETCSI KPYITHOM COLMaIbHOM
npo0OIIeMoit, TPUBOIAIIEH K SKOHOMHYECKOMY yIIepOy
B CEJILCKOM XO3SHUCTBE W HAHOCALIUI HEMONpaBUMbIH
BpeIl 3A0POBBIO YEIOBEKA.

AHaJIN3 MOCJIeAHUX UCCIeTOBAHMI U MyOIUKa-
uuil. Pa3BuTHE SXMHOKOKKAa B KHILIEYHHKE OKOHYA-
TEJHHOTO XO3sIMHA 3aBepriaeTcs 3a 58-62 maHs1, a Jau-
TENLHOCTh €ro >KM3HU ucuuciserca 5-7 mecauamu. K
35- 43 nHIO OHKOC(EPHI B MaTKE 3PEIOro KOHIIEBOTO
YJIGHUKAa CTAHOBSTCS WHBAa3MOHHBIMU. VHBa3noOHHbBIE
MPOMJIOTH/IBI HANOJIHEHHBIE SHLAMU  BBIAEISIOTCS

(mpubIM3UTEIBHO ¢ 14—MHEBHBIM HHTEpBaIaMu) ¢ de-
KaJMsIMA IDIOTOSTHBIX BO BHEIHIOK cpely. YieHuKH,
MONaBIIKE B MOYBY, pacnoi3atrcs B paguyce 0,25 M,
OCTaBJIAIA CJe] SHIl Ha 3eMiie U TpaBe. OCHOBHEIE ITPO-
MEXXYTOYHEIEC X035€Ba apa3nUTHI OBIIBI, KPYITHBIH pora-
TBIA CKOT ¥ YEJIOBEK 3apakaloTCs IXHHOKOKKO30M TIe-
POpaTEHO Yepe3 0OBEKTHI BHEITHEH Cpelbl 00CEeMEHEeH-
HOM SfIIaMy TeTbMUHTA. DXUHOKOKKO30M B OCHOBHOM
3apaXkaroTCs JFOAU TPYI0CocoOHoro Bo3pacta (70%).
CMepTHOCTh JIIOACH OT 3XWHOKOKKO3a BapbHUpPYeT OT
2,4% no 6,8%, naBanuauzanus ot 3,5 1o 8,7%, peuu-
JMUBBI 3a00s1eBanus HabmogaoTcs y 6,2-16,0% 60m1b-
HBIX. YUUTBIBasI UKI Pa3BUTHS Mapa3uTa W MoKasa-
Tesr 3a00JIeBAEMOCTH JIIOZICH B PECITyOJIMKE HE TPYIHO
MOHATH, YTO 3apPAXKEHHOCTh COOAK BO BCEX PErHOHAX
JIOCTATOYHO BBICOKAsI, @ IPOBOJUMEIC MEPOTIPUATHS 110
JIETCIEMUHTH3AIWH TUIOTOSTHBIX He 3(QQeKTuBHBI n3-
3a KpaTHOCTH JICTeIbMUHTHU3AIIH, HE 0XBA4eHO 00pa-
OO0TKOW BCE MOTOJIOBBE COOAK, MCTONB3YIOTCS MaJlble
J03bl aHTresbMuHTHKA. B nenom KazaxcraH, rae uH-
TEHCUBHO PAa3BHUTO JXUBOTHOBOACTBO, OTHOCHUTCS K
KpaiiHe HeOJIaromoaydHbIM MO 3XHHOKKO3Y CTpaHaM.
Oco0eHHO IMHPOKO PAaCIpPOCTPaHEH SXMHOKOKKO3 Ha
foTe W 3amajie Hamed crpaHbl (AamartwHcKas, JKam-
obuickas, FOxHo-Kaszaxcranckas, 3amagHo-Kazax-
CTaHCKas 00yacTh). B 3TUX peruoHax 3apakeHHOCTh
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JKUBOTHBIX pocturaeT 20,4-47,13%, a moka3arenu 3a-
OoneBaeMOCTH JTIOIEH dXMHOKOKKO30M (5,13-7,61 Ha
100 TeICSY HaceNCHHS) MPEBHIIIAIOT B HECKOJBKO pa3
CpefHHNE IOKa3aTelH, MOTyYeHHBIE B LIEJIOM II0 pec-
my6umke [1].

BbiesieHne HepelmeHHbIX paHHee 4yacTeil 00-
meii mpo6aembl. Ha naHHOM 3Tane u3ydeHus pacupo-
CTPaHEHHs] DXMHOKOKKO3a Y CEJIbCKOXO3SHCTBEHHBIX
JKMBOTHBIX MMeeTcsi 00ybIIold 00beM MH(OPMALH O
B030yauTenie U 6onesnn. HecMotps Ha 3T0 Henocra-
TOYHO HM3Y4YeH AMM300TUYECKUH Mpoliecc, TeueHue 60-
JIE3HU, COBPEMEHHBIE CPEACTBA JUArHOCTHKH, JICUCHHE
U IPOUITAKTHKA SXUHOKOKKO3a.

Heab crarbu. M3yuuThs cTeneHb pacnpocTpaHe-
HHSI 9XHHOKOKKO3a Y CEIIbCKOXO3SIHCTBEHHBIX KHBOT-
HBIX B [TaBnomapckoit ob6macTw.

N3noxenne ocHOBHOro Matepuaja. Pabora mo
N3y4YCHUIO PACHPOCTPAHEHHS 3XMHOKOKKO3a y CElb-
CKOXO35IICTBCHHBIX KHBOTHBIX ITPOBOAMIACH C STHBAPSI
o nexabps 2016 roga B [MaBmomapcekoii obmactu. [pu
UCCIIEOBAaHUN TYII CEIbCKOXO3SMCTBEHHBIX KXHBOT-
HBIX Ha 9XMHOKOKKO3 HCIIOJIb30BaHA OOLICHIPUHSTAs
MeTo/auKa. B BeTepuHapUU SXWHOKOKKO3 CEJIbCKOXO-
3SCTBEHHBIX )KUBOTHBIX OIPEAEIAIOT IIyTEM 0CMOTpa
BHYTPEHHHUX OpPraHOB (IICYEHB, JIETKUX) Ha HaIW4ne
9XMHOKOKKOBBIX IIMCT. Beero 3a mepuon nccienoBaHo
1381 npo6, u3 Hux 1144 npobd meyeHHW W JIETKHX
KPYITHOT'O POraToro ckora, 213 npob neyeHu u Jerkux
MEJIKOTO POTraToro CKoTa, 14 mpod medeH:n W JIeTKHX
momanei, 10 mpo0 medeHn u JIeTKUX CBUHEH. Pe3yib-
TaThl MOJTYIECHHBIE 33 IEPHOJ C SHBAPS 1O eKadpb Mo
paiioHam 00OOIIEeHB M TpeACTaBICHH B Tabmmie 1,
Tabmie 2, Tabnuie 3, Tabiuie 4, Tadmure 5.

Tab6muma 1

Wudopmanus o IpoBeAEHHBIX UCCICIOBAHUAX M0 SXMHOKOKKO3Y Y KPYITHOTO poraToro ckora B [laBiomapckoit
obmactu 3a 2016 T.

Ne KPC
Juiig Hcca-Ho Brigen. Iog. % 3ap.
1 AxToraickuii 105 14 13,333
2 basiHaynbckuit 1 0 0
3 Kenesunckuii 34 0 0
4 Wpteimickuii 116 11 9,4828
5 JleOsxeHcKui 163 18 11,043
6 Kaunpckwuii 81 3 3,7037
7 Maiickuii 79 19 24,051
8 IMTaBnomapckuii 237 6 2,5316
9 VcneHckui 64 3 4,6875
10 [{epOakTHHCKHIA 142 40 28,169
11 | r. Akcy 114 46 40,351
12 | r. Dxubacty3 0 0
13 | r.ITaBnogap 8 0 0
Htoro 1144 160 13,986
CornacHo Ttabmaunsl 1, n3 uccaemoBaHabeix 1144
npo0 Me4YeHH U JIETKUX KPYITHOTO poraTtoro CKoTa, Io-
JIOXKUTENbHBIE CIIydan OTMeueHH! B 160 npobax nedeHn
U JIETKHX, IPOLEHT 3apaXXeHHOCTU cocTaBua 13,986%.
Tabmuma 2

Nudopmarius o mpoBeIEHHBIX UCCIESIOBAHUAX M0 IXMHOKOKKO3Y Y MEJIKOr0 poratoro ckora B [laBmogapckoit
obnactu 3a 2016 1.

Ne MPC
I Hccaegosano ITomoxuTeabHO % 3apaxeHHOCTH
1 AXTOraiCKui 17 0
2 Basinaynbsckuit 7 0
3 Kenesunckuit 8 0
4 Wpteickuit 8 0
5 JleOsxeHcKmit 13 0
6 Kaunpckuit 10 0
7 Maiickuii 11 0
8 ITaBnonapckuit 80 2 2,5
9 VcneHckuin 17 0
10 | IlepGakTuHCKHH 30 0
11 | r. Akcy 10 0
12 | r. Dkubacty3 0 0
13 r.IlaBnoxap 2 0
Hroro 213 2 0,939
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CormacHo Tabmuipl 2, 33 HCCIENOBAaHHBIX 213
npo0ax MeYCHH ¥ JISTKKX MEJIKOIO POraToro CKOTa, Io-
JIO)KUTEJIbHBIC CIIy4ad OTMEUEHBI B 2 Mpodax Mmev4eHn U
JIETKHUX, MPOLEHT 3apakeHHOcTH cocTaBmi 0,939%.

Tab6muma 3
Hudopmanus o mpoBeIEHHBIX UCCICIOBAHUAX IO SXMHOKOKKO3Y Y Jomazei B [1aBmomapckoit o01actu 3a
2016r.
No Jlomaau
i HccnenoBano IonoxutenpHO % 3apa)KeHHOCTU
1 Akroraiickuii 1 0
2 BasiHaynbckuii 0 0
3 XKeneszunckuii 2 0
4 Wpreiickuit 0 0
5 JleOsxeHCKui 5 1 20
6 Kaunpckuit 1 0
7 Maiickuii 0 0
8 IMTaBnomapckuii 3 0
9 YcneHckuit 0 0
10 | HlepbaxkTuHckuit 0 0
11 | r. Akcy 0 0
12 | r. DxubacTy3 0 0
13 | r.JlaBnoxap 2 0
Hroro 14 1 7,1429
CornacHo TabuuIB! 3, U3 UCCIIE0BaHHbBIX 14 TIpo-
0ax MEYCHH U JICTKHX JIOIIAIH, MTOJIOKUTEIbHBIC CIIy-
4au OTMEHBI B 1 mpo0e MeueHH, MPOICHT 3apakeHHO-
ctu coctaBui 7,1429%.
Tabmuma 4
Hudopmanus o npoBeIEHHBIX UCCIIEIOBAHUAX 110 SXHHOKOKKO03Y y cBUHel B [laBonapckoit oomactu 3a 2016 .
Ne CBUHBU
nn HccnenoBano [TosnoxxurenbHO % 3apaxeHHOCTH
1 AKkToraiickuii 0 0
2 BasHaynmsckuit 0 0
3 JKenesunckuit 0 0
4 Wpteimckuit 0 0
5 JleOsoxeHCKHT 0 0
6 Kaunpcknit 4 0
7 Maiickmii 0 0
8 [MaBnomapckwmii 5 0
9 Ycnenckuit 1 0
10 | UlepOakTuHCKHIA 0 0
11 | r. Akcy 0 0
12 | r. Dkubacty3 0 0
13 r.IlaBnoxap 0 0
Hroro 10 0

CornacHo Tabnuusl 4, U3 UccnenoBanHbIX 10 mpo-
0ax Ie4YeHH W JIETKUX CBHHEH, MOJI0XKUTEIbHBIX CIIy-

qaeB 0, mporieHT 3apaxeHHocTH 0%.
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Tab6muma 5

Wupopmauus o IpoBeIEHHBIX HCCISTOBAHMAXK 110 9XHHOKOKKO3Y Y CEIbCKOX03IHCTBEHHBIX KMBOTHBIX B 1aB-
nojapckoii obmactu 3a 2016 T

Ne BCEI'O

I HccnepoBano IonmoxutensHO % 3apaskeHHOCTH

1 AKTOracKkuit 123 14 11,382

2 Basraynmpckuit 8 0 0

3 Kenesunckuit 44 0 0

4 Wpteimckuit 124 11 8,871

5 JleOsxeHCKMit 181 19 10,497

6 Kaunpcknit 96 3 3,125

7 Maiickuii 90 19 21,111

8 [TaBnomapckmii 325 8 2,4615

9 Ycneucknit 82 3 3,6585

10 epOakTHHCKAH 172 40 23,256

11 | r. Akcy 124 46 37,097

12 | r. Dxubacty3 0 0

13 r.ITaBnogap 12 0 0
Wrtoro 1381 163 11,803

CornacHo Tabmuis! 5, B 2016 romy B mepuon ¢
sHBaps 1o Aekabpp B IlaBmomapckoit o0xacTé Bcero
uccienoBano 1381 mpoO® nmedeHM U JIETKHX
CeNIbCKOXO3SIMCTBEHHBIX JKMBOTHBIX, B 163 mnpobax
MEYEHH U JIETKUX HalIeHbl SXMHOKOKKO3HBIE ITy3bIpH,
MPOIIEHT 3apaxkeHHocTH coctaBui 11,803%.

BouiBoabl W mpemiokeHus. B xoxe usyueHus
3MM300THYECKON cuTyarmu B IlaBmomapckoit obmactu
OTMEUYCHO, YTO HanOOJIee YaCTO SXNHOKOKKO3 BCTpEda-
eTcsl Y KpYITHOTO poraToro ckota. CBUHBH B OOJIBIIHMH-
CTBE Clly4aeB HE OOJICIOT 3XMHOKOKKO30M. bombiioe
BHUMaHHE HY)XHO yIIeNUTh Ooproe ¢ Oponsanmu coda-
Kamu. Tak KaK OHM SIBISIFOTCSI OCHOBHBIM HCTOYHHKOM
pacnpocTpaHeHUsl IXUHOKOKKO3a Yy CeJIbCKOXO3sIii-
CTBEHHBIX KMBOTHBIX H Yy 4ejoBeka. HeoOxoaumo re-
PHOIMYECKH TOJBEPraTh JEreIbMUHTH3AIMHU CTOPO-

KEBBIX U IBOPOBHIX cobak. B mepBblii rox pekoMeHy-
€TCs IPOBOAMTH JETENbMUHTH3ALMNIO 8 pa3, Ha CIedy-
rouuii rox 4 pasa. Cobak aepxaTh Ha IPUBS3H TIOCIIC
JeTeIbMUHTH3AIMY, YTOObI cOOpaTh 3apakeHHBIE T1a-
pasuTaMH U SHIIaMH 9KCKPEMEHTBI. Y HHUTOXATh (heka-
JIMHA HEOOXOIUMO ITyTEM CKUTaHHS.

3ampenaercss CKapMIMBaTh cobakaM IMPOAYKTHI
y0ost 00JIBHBIX KHUBOTHBIX. He cienyer ux 6pocats rue
TIOTIAJIO, & 3aKaIlbIBaTh IIyOOKO B 3eMiro. TuiaTrensHo
MBITh OBOIIY M 3€JICHb, YTOOBI CMBITH SIiIIa Mapa3ura.
TmarensHo o00paboTaTh pyKH TMOCIE JIOCHHS U
CTPYDKKH OBEIl, YTOOBI HE JOITYCTHTH MTOTIa/IaHUS SIUIL B
IUILY C IPA3HBIX PyK. BecTw pasbACHUTEIbHYIO pa-
00Ty cpeam HaceJeHHs, KOHTAKTHUPYIOLIHE C KHUBOT-
HbIMU. O0s13aTeIbHO BHEAPATH HOBBIE TEXHOJOTHHU T10
71a00paTOPHOM JTMArHOCTHUKE 3XMHOKOKKO3a M ajb-
BEOKOKKO03a.
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Pucynok 1- Oxunokoxxo3 6 cepoye y KpynHo20 po2amoco ckoma
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Pucynok 4 — OXunokoKKko03 6 neuenu y KpynHo2o poeamozo CKoma

CHHCOK TUTepaTyphl:
1. MeponpusTas o mpopHIaKTHKE U JeBaACTAIIH
9XMHOKOKKO3a B PecryOmuke Kazaxcran/Pexkomenza-
umn//TOO «KasHHUBW» - Anmatsl,2015.
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TEOTPAOUYECKUE HAYKH

C.B. Anucumos,
acn., HIV « YkpHUUOIT»
Anisimov S.V., postgraduate, Research establishment

"Ukrainian Scientific Research Institute of Ecological Problems"

OIIEHKA TPAHCIIOPTHOM JIOCTYITHOCTH PEKPEAIIHOHHBIX TEPPUTOPUM HA
ITPUMEPE XAPBKOBCKOMU OBJIACTH

EVALUATION OF TRANSPORT ACCESSIBILITY OF RECREATIONAL TERRITORIES ON
THE EXAMPLE OF KHARKOV REGION

AnHoTtanus. [IpencraBieH METOAMUYECKUH MOAXOH K OLEHKE 3arOpOJHBIX 30H OTAbIXa C TOYKU 3PEHUS
TPAHCHIOPTHOM TOCTYITHOCTH, KaK OJJHOTO U3 MHOTOYHUCIICHHBIX (PaKTOPOB OLIEHKHN PEKpearlMOHHOM IICHHOCTH Tep-
pPITOpI/Iﬁ JIOKQJIbHOI'O YPOBHA. HpOBCI[eHa OLICHKA MECTHU BBI6paHHBIX JJIsL UCCIICJOBAHM ITOTCHIUAJIIBHBIX PECKPE-
aIMOHHKBIX TeppuTopHii BIoib p. Ces. JoHen B mpeaenax XapbKOBCKOH 0bmacTu.

Knroueswie cnosa: MOTCHIUAJIBHBIC PEKPCANOHHBIC TCPPUTOPUH, TPAHCIIOPTHAA JOCTYITHOCTD, PEKPCAUOH-
Hasl HEHHOCTb TCPPUTOPHUH, aBTOMOOMIILHEIE JAOpPOTH, TPAHCIIOPT.

Abstract. The article presents a methodical approach to assessing the transport accessibility of suburban
recreation areas as one of the numerous factors in assessing the recreational value of local level territories. An
assessment of six selected potential recreational areas along the Seversky Donets River within the Kharkov region

was carried out.

Key words: potential recreational territories, transport accessibility, recreational value of the territory, high-

ways, transport.

Berynuienue.

TpauncnoptHas wWHQpacTpyKTypa Ui KakKoro -
00 pernoHa WITH CTPAHBI SBILCTCS HE TOJIBKO CHUCTE-
MO0O0Opa3yromie, HoO IMeeT OOJIBIIOe 3HAUCHUE B pellle-
HHUHU DKOHOMHWYECKUX U COLIMAJIBHbBIX Hp06ﬂeM, YUUTBI-
Bas TO, YTO OOECICYCHHOCTh MPOCTPAHCTBA TPAHC-
MOPTHBIMU KOMMYHHUKaUAMU ABJIACTCA KIIHOYCBBIM
YCJIOBUEM Ui IPUBJICYCHU A HHBCCTHHHﬁ, HaCCJICHU,
Pa3BUTHS PA3NMUYHBIX OTpacilell IKOHOMUKH, TEM Ca-
MBIM TPEACTABJIAA CYIIECTBEHHOC NPEUMYIIECTBO B
pa3MeIleHn: TTPOU3BOJCTBA, JaeT BBHICOKHN HHTErpa-
IUOHHBIN 3 dexT. TpaHCcmopT, Takke, 3aHUMAET BaX-
HOE MECTO B JOPMHPOBAHUH U PA3BUTUHU PEKPEALIUOH-
HOTO KOMILIEKCa, 9YTO O0YCIIOBICHO C OJJHON CTOPOHEI,
HEOOXOIMMOCTBIO CO3JIaHUS KOMIUICKCHOH WH(pa-
CTPYKTYPBI BMECTE C IPYTHUMHU OTPACISIMH SKOHOMUKH,
a ¢ Ipyroi nepeBo3Koil peKpeaHTOB U3 MECT MOCTOSH-
HOTO NPOXMBAaHUA K OCHOBHBIM 30HaM Typusma U OT-
IpIXa.

rJ'IO6aJ'II)HI>Ie HHTETPAlIMOHHBIC ITPOLECCHI U TCH-
JCHIIMU DPa3BUTHUA PCKPCATUOHHO - TYPUCTHYCCKOTO
PBIHKA B MHUPE OKaA3bIBAIOT 3HAYUTCIIbHOC BJIMAHUE HA
pekpeanioHHy0 cepy B YKpamHEe H TpeOYIOT ee
YIIyOJICHHOTO M3YYCHHUs. DTO 0OYCIIOBICHO, C OJHON
CTOPOHBI, YCHJICHHEM BHUMAaHUS K cepe Typu3ma, Kak
OJTHOTO M3 BEIYIINX Ha TI00abHOM, PETHOHATIBHOM,
TOCYTApCTBEHHOM W BHYTPUTOCYIapCTBEHHOM YPOB-
HSX, @ C JIpYyrod - HEOOXOIMMOCTBIO OOeCTIeueHUs
HaCCJICHUA NOCTYNNHBIMU KPAaTKOBPEMEHHBIMU BUIaMU
OTAbIXa, MNMPECUMYHICCTBEHHO JIETHETO, Ha MECTHOM,
BHYTPHUOOJIACTHOM U TIPUTOPOJTHOM YPOBHE.

AHaJIN3 My TUKaANUIA.
BompocaM TeopeTHueckoro u MPakTHYECKOTrO
W3YYEHHUS BJIMSHUS TPAHCIOPTA HA pPa3BUTHE peKpea-

OUOHHO - TYPUCTHYIECKOHN c(hephl MOCBSIIIEHO MHOXKE-
CTBO pa3paborok. Cpean HHUX CIIEAyeT BBIICIUTH pa-
6oter M. II. Manbckoit, A.B. Taiinmyka, B.JI. besHo-
croka, M.b. bupxkakosa, B.I'. I'ynsesa, .. bynko,
A.C. KyckoBa u ap. OTu paboThl UMENIU B OCHOBHOM
00IIeTEeOPETUYECKYIO HANPaBIEHHOCTh, JIM paccMart-
pHYBaIM TPAHCIIOPTHO - PEKPEAMOHHBIE B3aUMOCBSI3H
Ha MEXyHapOJTHOM U PETHUOHAILHOM YPOBHSX.

Kax ogun u3 GakTopoB, ONPEENIOMNX peKpea-
LIUOHHYI LIEHHOCTb TEPPUTOPUI, TPAHCIOPTHBIN ac-
MEeKT paccMaTpuBalcs B uccienoBaHusx A. belbika,
K. Kunmunckoit, B. [Jdanmnpuyka, B. IlImarunoi, B.
Kpagmosa, JI. Maxap u np. OgHako B uX paboTax mo-
Ka3aHbl TIPUHIOWIBI OOIIel OIEHKH pPEeKpPeallnOHHBIX
PECYPCOB Ha 3HAYHTENBHBIX 110 MACIITa0aM TEPPUTO-
pUsX U MPaKTUYECKH OTCYTCTBYET aHajIU3 B pa3pese
KOHKPETHBIX, TTOTEHI[UAIBHO MPUTOAHBIX JJIs YCTPOU-
CTBAa MaJIBIX PEKPEAIMOHHBIX OOBEKTOB TEPPUTOPHUI
JIOKQJIBHOTO YpPOBHS, HamOoliee BOCTPEOOBAHBIX IS
pa3BUTHS MaJIOTO U CpEHETO OM3HECA.

Ieab 1 MoCTaHOBKA 3aJa4H.

OneHka peKpealuoHHBIX PECYPCOB U MPUTOIHO-
CTH TOTCHUMANBHBIX PEKPEAUOHHBIX TEPPUTOPUIL
(ITPT) nokasbHOTO YPOBHS JUISl Pa3BUTHS MaJbIX pe-
KpEaloHHbIX 00BEKTOB 0a3upyeTcs Ha HCIOJIb30Ba-
HUU KOMIUIEKCHBIX OLICHOYHBIX [TOKa3aTeNnel, KOTOphIe
OTpaXkaroT CBOMCTBA TEPPUTOPUIN KaK IPUPOHBIX KO-
CHCTEM B O0BEKTOB XO3SHCTBEHHOTO OCBOCHHSI.

Llenpro McciienoBaHust SIBISIETCS pa3paboTKa Me-
TOJIUYECKOTO TOAXO0Ja K OICHKEe M30paHHBIX IS HC-
cnenoanus I1PT 0kanbHOrO YpOBHS C TOUKH 3pEHUS
HX TPAHCHOPTHOM JOCTYMHOCTH, KaK OZHOTO M3 MHO-
TOYHCIICHHBIX (DAKTOPOB OLIEHKH PEKpeallMoOHHO LieH-
HOCTH.

Jist ToCTHXKEHUs! e He0OX0ANMO:
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- TPOBECTH aHAIM3 KEIAEMBIX PACCTOSHUH OT
HACEJICHHOTO ITyHKTa JJO MECTa OT/bIXa, HanboJee Boc-
TpeOOBaHHBIX BUIOB TPAHCIIOPTA AJISI JOCTHKEHHS pe-
KpEaIMOHHOT0 00BEKTa, MPOCTPAaHCTBCHHOW OpraHH-
3alMK TPAHCIIOPTHOM CETH UCCIIEAYEMBIX TEPPUTOPUI
1 (aKTOpOB, OT KOTOPBIX 3aBUCHT TPAHCHOPTHAS JO-
CTYITHOCTb PEKPEallIOHHBIX TEPPUTOPHIL;

- pa3paboTarh MOIXOJA K OIEHKE TPAHCIIOPTHOM
npoctynHoctH ITPT Ha ocHOBE YMCIIOBOTO MOKa3aTeNs U
KiaccU(UIMPOBATh peKpealliOHHbIE TEPPUTOPUH B CO-
OTBETCTBUH C MATHOAIILHOMN IIKAJIOW, IPUHATON s
Ki1accu(UKaIMy peKpeanoHHbIX TEPPUTOPHH 110 APY-
THUM OLICHUBA€MBIM MOKa3aTeNAM;

- TIPOBECTH OLEHKY HCCIEIYEMBIX PEKPEAlUOH-
HBIX TEPPUTOPHUH IO MOKA3ATEIH TPAHCHOPTHOW HO-
CTYIHOCTH.

OueHka 1 KiIaccupukanms uccaeayeMbix
IIPT no moka3aTesi0 TPAaHCIIOPTHOM JOCTYITHOCTH.

Bo3moxHOCTh pekpeaHToB 100paTthbcs 10 BBI-
OpaHHOTO PEKPEALMOHHOIO YYPEKICHUS HAIPAMYIO
3aBUCHUT OT TpaHcopTHOU nocrynHoctu [IPT, koropas
obecrieunBaeTcss TPaHCIIOPTHOW HWH(PACTPyKTypOH.
TpancnoptHas MHGPACTPYKTypa HPEACTABIIET COO00H
CHUCTEMY NPOCTPAHCTBEHHO - BBIPAKEHHBIX HJIEMEHTOB,
KOTOPBIE BKJIIOYAIOT TPAHCHOPTHYIO CETh ONpPENENEH-
HOHM KOH(HTYpaIu, UCIIOJIB3yEMYIO AJIS OCYIIECTBIIC-
HHS [IEPEBO30K, a TAaKXKe OOBEKTHl OPraHW3allMOHHO -
CEpPBUCHOTO OOCITY)XMBaHUs, KOTOPbIE 00ECIEUNBAIOT
3p(eKTUBHYIO AEATEIBHOCTh TPAHCIOPTa M UrPAIOT
BaXXHYIO POJIb B Pa3BUTHH PEKpEaIruu.

CuctemMa TpaHCHOPTHO - JAOPOXKHOTO KOMILIEKCa
(TAK) XappKOBCKOIO pernoHa MpeCTaBIeHa Ha3eM-
HBIM (KeJIe3HOZOPOKHBIM, aBTOMOOMIBHBIM (JINYHBIM
1 OOIIECTBEHHBIM) M BO3IYLIHBIM TPAHCIOPTOM, KaX-
JIbIIi U3 KOTOPBIX UMEET CBOM IMPEUMYIIECTBA U HEJO-
CTaTKH, BBITOJIHSIIOT ONIpe/ieNICHHbIE (QYHKIMN U Xapak-
Tepu3yeTcs creln(pUIECKIMH 0COOCHHOCTSIMU Pa3BH-
THSL.

ITockonbKy OLIEHKE B JAHHOM HCCIICAOBAHUH MO~
JIeKaT TEPPUTOPHH JIOKAIBHOTO YPOBHS, BO3IYILIHBIN
TPAHCIIOPT HE PACCMATPUBAJICSL.

Ecnm oTaenpHO paccMaTpUBaTh COCTABHBIE YACTH
TPaHCTIOPTHO-AOPOKHOTO KOMIUTIEKCa XapbhbKOBCKOTO
PETHOHA, UCIOIB3yEMbIE MECTHBIMH PEKPEaHTaMH, TO
ABTOMOOWJILHOMY M JKEJIE3HOJIOPOKHOMY TPAHCIIOPTY
MIPUHAUICKUT HanOOoJbIIash J0JIsT B IEPEBO3KaX Kak
Ipy30B, TaK U MacCaXKUPOB.

ABTOMOOUIIBHBIHN TPAHCIOPT COCTOUT U3 aBTOMO-
OMIBHONH HMH(PACTPYKTYphl (IOPOTH, MOCTBHI, TpaHC-
MOPTHBIE Pa3BA3KH, aBTOCTAHIIUY, aBTOBOK3AJIbI U JIp.)
W TIOABMYKHOTO COCTaBa (aBTOMOOWIH (JIETKOBBIE H
TPY30BEIe)), aBTOOYCHI, MUKPOABTOOYCHI M CIIEIHAIb-
HBI{ TTOJIBIKHOM COCTaB (CaHUTapHBIE, OKAPHBIE aB-
ToMoOwmm u T.1.) [1].

JKenezHonopoKHBIA TpaHCHOPT XapbKOBCKOI'O
PETHOHA B CBOIO OUYEPENh COCTOHT U3 KEIE3HOIOPOXK-
HOW MH(PACTPYKTYpHI, KOTOpasi NPEICTaBIeHa TPaHC-
MIOPTHOM CEThI0, COIYTCTBYIOIIEH HHPPACTPYKTYPOit U
MIOJIBUKHBIM COCTaBOM. B TpaHCHOPTHYIO c€Th BXOAAT
JKEJIe3HOJOPOXKHbIE MOAbE3THbIC MyTH, IMYTEBOE, Ba-
TOHHOE, JOKOMOTHBHOE, T'Py30BO€, MACCAXKUPCKOE XO-
3SHCTBA M T.J., @ K COIYTCTBYIOIIEH HHPPACTPyKType -
CUTHAJIM3aIHs, CBS3b, BOAOCHAOXKECHHUE, CO BCEMHU 3/1a-
HUSIMH M COOPYXKEHHSIMH, YTO OOECIIeurBacT Hempe-
PBIBHYIO 1 3G QEKTUBHYIO paboTy KeIe3HOJOPOKHOTO
TpaHcropTa. [I0BIKHOI cocTaB XKeJIe3HBIX TOPOT CO-
CTOMWT U3 JIOKOMOTHBOB (TETIIIOBO3bI, 3IEKTPOBO3HI), Ba-
TOHOB (TAaCCaXKUPCKUX U I'PY30BBIX) U CIEIHAIBHOTO
MOJBIKHOTO COCTaBa (BaroHbI-MacTEepCKHe, Moxap-
HBIE TT0e37a 1p.) [2].

XapbKOBCKHIA PETHOH UMEET OJaronpusTHBIC T1e-
pennocbulkn  Ais  GOpPMHUpPOBaHHS U Pa3MEleHHUs
TpaHcNOpTHOH ceTu. Tak, orpacieBas CTpyKTypa XoO-
3SHCTBAa PErMOHa W €ro TepPPUTOpHAIbHAsh OpraHHU3a-
1L¥sI, PABHUHHBIA peibed), BEINOAHOE 3KOHOMHKO - T€0-
rpadudyeckoe MONOKCHHE OMNPEACIWIN DPa3BUTHE U
OPHEHTAIMIO aBTOMOOMIBHOTO U JKEJIE3HOIOPOKHOTO
TpaHcropTa. [lnuHa mMyTel cooOLIeHus NpuBeIeHa B
taoi. 1 [4,5].

Tabmmna 1.

JUtnHHa nyTeil coobuierns XapbkoBckoro Pernona (km.)

TpancnopTHas ceTh 22000 | 22001 | 22002

22003

22004 | 22005 | 22006 | 22007 | 22008 | 22013 22015

DKCIUTyaTaliMoOHHas JJTMHHA
JKEJIE3HOIOPOXKHBIX  TmyTeii| 11512
0011Ier0 MOJL30BaAHUS

11512 (11512

11512

11512(11512|11512 1151211512 11512 {11512

ABTOMOOWJIbHBIE  JTOPOTH
0011[Er0 MOJIL30BAHUS

9953599535 (9954399543 | 99551 [ 99551 [ 99563 | 99571 | 99608 | 99614 (99614

U3 HHUX C TBépﬂHM TMOKPBbI-
THEM

9921699232 19923399235 | 99255 [ 99264 | 99281 | 99303 | 99366 | 99382 {99382

Kak BHITHO, 3KCIUTyaTallMOHHAS JUTMHA JKEJIC3HO-
JIOPOXKHBIX IyTeH OOIIETO IOJIb30BaHUS 32 MEPUOJ C
2000 roga mo 2015 rox HeE U3MEHMIIACE.

JliiHa aBTOMOOMIIBHBIX JOPOT OOIIIEro MoJib30Ba-
HUS C TBEPIBIM IOKPBITUEM 33 pacCMaTpUBAcMBblil Ie-
puon BeIpocia Ha 166 kM. B 3ToM ciydae Xxoporo npo-
CIIC)KUBACTCS IOJIOKUTEIIbHASL TEHICHLUSI B POCTE
JUTMHBI aBTOJIOPOT, & 3HAYHT B YBEJIMUCHNUH UX IIOTHO-

CTH B PErMOHE, W KaK CJICJCTBHE - OOJbIIAs IPOU3BO-
JUTENILHOCTh PabOThl aBTOMOOMIIBHOTO TPaHCIIOPTa B
MepeBO3Kax Kak Macca)KMpoB, TaK U IPY30B.

B cBsI31 € yMEHbIIIEHUEM B TIOCIIEIHHE TO/bl 00b-
€MOB NEPEBO30K MacCaXUPOB U3 MPUTOPOJIHBIX paiio-
HOB B ropojia Ha paboTy KeJIe3HOJOPOKHBIM TpaHC-
ITOPTOM, YMEHBIIWIIOCH €0 KOJIWYECTBO M YBEIUYH-
JIUCH HHTEPBAJIbI MEXTY OTIIpaBIICHIEM
JIEKTPOIIOE370B. JTO IIPHUBENO, HApsLy C yBEIHYe-
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HHEM KOJHMYEeCTBa aBTOMOOWIEH, K MCKITIOUEHHIO JKe-
JIE3HOZOPOKHOTO TPAHCIIOPTA U3 TMPEHUMYIIECTBCHHBIX
BUJIOB TIEPEIBIDKEHUSI TSI peKpeaHToB. Takum oOpa-
30M, OCHOBHBIM TPAHCIIOPTOM JUISI OCYIIECTBIICHHS TIe-
PEBO30K Ha KPaTKOBPEMEHHBIH OTIBIX SBIIAETCS aBTO-
MOOHMITEHBIH.

[Tokazarens cpenHei MIOTHOCTH aBTOMOOMIBHBIX
nopor B Ykpaune cocraiser 0,28 kM / kM2, DT0 3Ha-
YUTENHFHO MEHBIIE, YeM B TaKUX cTpaHax EBporbl, kak

I'epmaHnus, Tie 3TOT MoKaszareiab cocTaBiseT 2,0 KM /
km?, @panrus (1,46 kv / km?) u [Momemma (1,15 kM / kM?)
[3].

[T1oTHOCTH aBTOMOOMIIBHBIX JOPOT HE OAMHAKOBA
0 TePPUTOPHUHN pernoHa. B Tabm.2 mpuBeneHH cpen-
HHE IUTOTHOCTH aBTOJOPOT OOIMIEro IOJIb30BAHUS,
HAXOMAIIMXCS B BEICHUM PalOHHBIX (umuano [TI
«O6naBTo0p» XapHKOBCKOTO PETHOHA.

Tabmnuma 2.

XapaKkTepucTHKA CETH aBTOAOPOT MECTHOTO 3HAYCHUS
XapbKOBCKOro pernoHa (1o JaHHeIM XapbkoBckoro Ob6iasroopa 3a 2015 r.)

®unman ['T1 Cetb aBTOMO- IInoTHOCTH OrtHocutenbHas | Panr paiiona no
"XappkoBoO1aBTOIOP" OMITBHBIX JOPOT, ceTH, KM/ KM? IUIOTHOCTB IUIOTHOCTH
KM aBTO-JIOPOT

Banaxnenckuii 526,20 0,265 0,823 20
bapsenkoBckuit 369,50 0,271 0,842 15
Bii3HIOKOBCKHI 368,00 0,267 0,829 18
Boroxyxosckuit 315,50 0,272 0,845 14
Boposckoii 271,80 0,311 0,966 8
Bankosckuii 496,60 0,491 1,525

BenukoOypiaykckuii 389,70 0,319 0,991

Bosuanckuit 446,40 0,236 0,733 24
HBypedanckui 278,90 0,251 0,780 22
Hepray€Bckuit 238,60 0,265 0,823 21
3ayenunoBCKui 239,40 0,302 0,938 10
3MUEBCKOM 382,80 0,281 0,873 13
30m04eBCKui 348,20 0,359 1,115 3
Usromekuid 371,40 0,239 0,742 23
Kernuépcknit 273,50 0,350 1,087 5
KpacHorpanckuii 225,60 0,229 0,711 25
Kpacuokyrckuit 277,50 0,267 0,829 19
Kynsanckuii 381,60 0,298 0,925 11
JlozoBcKoit 474,80 0,338 1,050 6
Hososogonasxckuit 320,80 0,271 0,842 16
[Tepsomaiickuii 357,50 0,292 0,907 12
[NeueHexcKuit 165,80 0,354 1,099 4
CaxHOBIMHCKUH 427,10 0,365 1,134

XapbKOBCKHIA 436,86 0,311 0,966

Yyryesckuii 235,80 0,205 0,637 26
[lleBueHKOBCKII 262,00 0,268 0,832 17
Bceero mo PAJL 8880,86 0,290 0,901

?;Z;zI?OOngiaBTOILOp»* 9872,60 0,322 1,000

IIpumeganne*. C y4éToM aBTOIOPOT, HAXOIAIUXCS B BEACHUHU 5 TOPOXKHO - SKCIDTYaTAIIMOHHBIX MPEIIPHUSTHHA

XapbKOBCKOH 00sacTH.

OnHO¥ U3 CYIIECTBEHHBIX XapaKTEPUCTHK TPaHC-
MOPTHOM MHPPACTPYKTYPHI ABISIETCS CXeMa IPOCTPaH-
CTBEHHOW OpraHMU3aIiy TPAHCIIOPTHOM CETH.

BbIcokas MIIOTHOCTh U PABHOMEPHOCTh PACIIOJIO-
KEHHS 110 TEPPUTOPHH PETHOHA aBTOMOOWIBHBIX 0-
POT CO3IAET YCIOBUS [UI YBEJIMUYEHHUS KOJIMYECTBA Ba-
PHAHTOB JOCTHIKEHHS ONPENEIEHHOIO MECTA OTIBIXA.
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TpancriopTHast JIOCTYMHOCTh  PEKpEArMOHHOU
TEPPUTOPUH 3aBUCHUT HPEKAE BCETO OT KAYECTBA aBTO-
MoOmsHOU moporn. KoM(popTHOCTE mepenBuKeHus,
CKOpOCTH 1 6€30MaCHOCTD JBIDKEHUS, a TAKUM 00pa3oM
U BpeMsl OJIM30CTH K MECTY OTZBIXa OTPEEIAEeTCS Ka-
TEropUeil TOPOTH.

Ha nyrtu x IIPT pekpeaHThl NPEOLOJIEBAIOT J0-
POTH pa3NUYHOIN KaTeropuu: aBTOCTPAIbl; aBTOAOPOTHU
C YCOBEpPILIEHCTBOBAHHBIM TBEPABIM MOKPBITUEM; aBTO-
JIOPOTH C TBEPIBIM MOKPHITHEM; [PYHTOBBIC YIIJIOTHEH-
Hble eOHEeM WM TpaBUEM; IPYHTOBBIE TIOJIEBBIE, JIEC-
Hble. KpoMe Toro, pekpeanTsl UIMEIOT albTepHATUBHBIE
IyTH MOJbE3/a, HAIPUMEp, €XaTh 110 aBTOCTPajE da-
CTUYHO B 00BE3/, NI KOPOTKUM ITyTEM TaK HasbIBae-
MBIM «HEpHBIM IIOCCEe». BO3MOXXHOCTH BBIOpATh pas-
JWYHBIE BAPHAHTHI TOXBE3JHBIX ITyTEH 3aBHCHUT OT
IUIOTHOCTH aBTOOPOT B OIIPEAEICHHOM paifoHe o0ma-
CTH.

Takum o00pa3om, TpaHCIOPTHAs JOCTYIHOCTb
[TIPT xapakrepusyercs:

- Kareropuedl aBTOMOOWJIBHBIX JOPOT Ha IYTH
CJIC/IOBAHUSI K PEKPEALIHOHHOMY OOBEKTY;

- JJMHOHM y4acTKOB aBTOMOOMIBHBIX JOPOT pas-
JMYHBIX KaTEeTOPHH.

Jnst ompeneneHnss TPaHCHIOPTHOHN TOCTYIMHOCTH
IIPT paspaboTaH mokaszarenb «ycJIOBHAs JJIMHA ITyTH
», KOTOPBIM IO3BONSAET YYECThb MJIMHBI OTICIBHBIX

Y4YaCTKOB aBTOJJOPOTH Pa3IMYHBIX KATErOPUi U BUIOB
JIOPOXKHOT'O TIOKPBITHUSI BHIOPAHHOTO BAPHAHTA [TYTH J10-
ctwkenus [1PT [4]:

) L;
D= Zl’=1,2...nﬁ_ik 1)

rae Li - muHa myTH i- ro yuacTka aBTOOPOTH;

pi - BecoBoit kodddunmenT K - if kaTteropud i - o
y4JacTKa aBTOJOPOTH.

BecoBbie k03¢ GUINEHTHI IS pa3IMYHBIX KaTero-
pHii aBTOIOPOT OIpENeNICHbl UCXO0/Is1 U3 CKOPOCTHOTO
pexrMa nepeaBUKeHus cornacHo [8]:

Astomaructpanu - 1,0;

Jloporu ¢ ycoBepLIEHCTBOBaHHBIM TBEPJBIM I10-
KPBITHEM, CKOPOCTHBIE ToporH - 1,0;

Hoporu ¢ TBepabM mokpeitueM - 0,8;

[Touenno - mebenouHsIe Hopory - 0,6;

I'pyHTOBEIC TTONIEBBIE, NIecHEIE - 0,5.

Ha ocHOBe aHann3a KaTerOpHHHOCTH OTIEIBHBIX
YYaCTKOB IOIbE3IHBIX ITyTeH K OpraHM30BaHHBIM U He-
OPraHM30BaHHEIM PEKPEALMOHHBIM TEPPUTOPUSM B
6acceitne p. Ces. Jloner pazpaboraHa 0aabHO - Kiac-
cudukanronHas TabaMIA, 0 KOTOPOH ompenesnsercs
OLICHKAa TPAHCIIOPTHOHM JOCTYIIHOCTU PEKpPEalMOHHOMN
Tepputopuu (Tadi. 3).

Tab6muma 3.
Krnaccudukarus moTeHIHaTBHBIX PEKpearlioHHBIX TEPPUTOPHI MO TPAaHCTIOPTHOM JOCTYIHOCTH.
Krnacc TpancnopTHON AOCTYNHOCTH
Hokasateins 1 | 111 | v l V
banbHag o1eHKa
5 3 2 1
VYcinoBHas JUIMHA ITYTH, KM 10-30 31-60 61 - 100 101 - 140 141 - 200

[Ipu cpenHeit ckopocTu ABMXKEHUA 110 Joporam [V
- V xareropwuii 40 - 50 km/4. [6] pakTHUeCcKas UTHHA
myTu coctaBisier 15 - 20 kM (ycnoBHast - 30 kM) u
Bpemst noe3iku — 30 - 40 MUHYT, YTO COOTBETCTBYET |
KJIacCy TPaHCHOPTHOI JocTynmHOCTH. B TO ke Bpems,
Jlake JBIDKEHHE IO aBTOMAruMcTpald CO CKOPOCTBIO
100 -120 km/4. npu paBeHCTBE (PAKTHYECKON U yCIIOB-
Ho JymHbl yTH 200 kM coctaBurt 1,5- 2:00, 94TO COOT-
BETCTBYET V KJIaCCy TPAHCIIOPTHOW JOCTYIHOCTH.

Jns uccnenoBanus ObutH BeIOpaHb! miects [1PT,
pacnonoxxeHHbIX Bponb p. Ces. [loHen B mpeaenax
XappKkoBcKoii obnactu (puc. 1):

Ne 1 - «Xyropckast ycanp0a» Ha 3eMIISIX TOCEITKO-
BOro coBera c. Yenens banaknelickoro paiioHa;

Ne 2 - «JIyroBele ctapuibl» Ha okpauHe c. Kpac-
Has ['opka banakielickoro paiioHa;

Ne 3 - «AHOpeeBckas JTyka» BOMU3U ITT. AHIpe-
eBka banakneiickoro paiiona;

Ne 4 - «Ileuenexckas qada» Ha eBoM Oepery [le-
YeHeXCKOoro Bopoxpanmnuma; Ne 5 - «[lecyanka» Ha
neBoM Oepery IledueHekCKOTo BOZOXPaHUIHIIA;

No 6 - «Jlecnas maga» Ha mpaBoMm Oepery [leue-
HEXCKOTO BOJIOXpaHuiuma [7].

CornacHo pa3paboTaHHOMY METOTY OTIpEIeIICHHS
MOKa3aTelsl «TPAHCIOPTHAsE JOCTYmHOCTH» (1) u
0aJUTEHO - KJIACCU(PHUKAIIMOHHOM Tabmuie (Tadu. 3), mo
KOTOPOH OIpeNeNsaeTcsl OLEeHKA TPaHCIOPTHOU J0-
CTYITHOCTH PEKPEAlMOHHOW TEPPUTOPUH, OBLIH Olle-
HEHBI AIbTCPHATHBHBIC ITyTH JOCTIDKEHHS OTPEICIICH-
Hoii [TPT (puc. 1).
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TPAHCIMOPTHA AOCTYMHICTb NOTEHLINHUX PEKPEALIIMHUX TEPUTOPIW
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s 3ANI3HUL|

1:500 000

[IyTh, mOMyYMBIIAN BBICIIAN OayT MPUHUMAIICS
JUTSL JambHEeWIe o0Iel OlleHKH peKpeainoOHHON Tep-

puropuu (tabai. 4).

Tab6numa 4.
BbannbHast onenka pekpeanoHHoN 1ieHHOCTH [IPT 1o TpaHCIOpTHON JOCTYIHOCTH.
IToka3zarenn OLICHKHA / BamuibHas olIe- HOTeHHI/Ia.HLHI)Ie PEKPCATMOHHBIC TEPPUTOPUN
HKa T0Ka3aTelst TIPT Nel | TIPT Ne2 | ITPT Ne3 | ITPT Ned4 | ITPT Ne5 | IIPT Ne6
TpaHCHIOpTHAS TOCTYITHOCTh 3,5 3,0 3,5 4.0 4.0 3,0
MaxkcumManpHyIo oneHKy 4 6amna nomyuwau [TPT
NeNe 4 u 5, Heckonpko MeHbIryro [TPT NeNe 1 u 3. BeiBOABI.

dakrryeckas mHa mytei s [IPT NeNe 4 - 6
MPAaKTUYEeCKH OJMHAKOBA, HO, €CIIM MOIBE3IHBIC ITYTH
K [TPT NeNe 4 11 5 oTHOCSITCS K IOpOTaM ¢ YCOBEPIIICH-
CTBOBAHHBIM TBEP/BIM MOKPBITHEM (CKOPOCTHBIE TI0-
porwn), To noawe3aHoi myth kK [IPT Ne 6 Ha TpeTb npo-
XOJUT 110 FPYHTOBOM JIECHOM 10pOre, 4TO YBEIUIHBAET
YCIOBHYIO JIMHY JOPOTH, U CJIEJOBATEIbHO YMEHb-
maeT 0aUIbHYIO OLIEHKY TPAaHCHOPTHOM JOCTYIMHOCTH
IIPT Ne 6.

[ToreHnmanpHBIE pEKpearioHHBIE TEPPUTOPHH,
KOTOpPBIE 00JIaZaf0T BEICOKUM NPHPOTHO - PECYPCHBIM
MTOTEHIMAJIOM He OyIyT MMEeTh MEPCHEeKTHB Pa3BUTHA,
€CJIM OHH He SIBIIIIOTCS BBITOJIHBIMU IO CBOEMY Ieorpa-
(ruecKoMy MOJIOKEHHIO U He 00ecIieueHbl peKpeanu-
OHHOIl uH(]pacTpykTypol. I['nmaBHBIM KpuTEpueM,
OTIPENENIAIONIUM TEPPUTOPUATIbHBIE ACIEKThl OLEHKU
ITPT ecTh BO3MOXKHOCTB TOOPATHCS IO 00BEKTA pEKpe-
aluu.
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VYdeT TpaHCIOPTHOTO acIeKTa MO3BOJISIOT AOIIOJI-
HHUTH OLIEHKY NPUPOHO - PECYPCHOTO OJI0Ka MOKa3aTe-
JIEH ¥ IOJIyYUTh KOMIUIEKCHYIO OLleHKY pecypcoB IIPT,
Ha OCHOBAaHUM KOTOPOH INOTCHIMATIBHBIEC 3aKA3UUKH -
MHBECTOPHI MOTYT BHIOPATh JIydIINE pEeKpealMOHHBIC
YYaCTKH JUIS pa3MELICHUS PEKPEAOHHBIX 00BEKTOB.

YMeHblIeHHe KOJIMYECTBA SKENEe3HOAO0POKHOTO
TpaHCIIOPTa M YBEJIMYSHNE aBTOMOOMIM3aLMK Hacese-
HUS OJHUMAET 3Ha4eHue (akTopa TPaHCIIOPTHOH 1o-
CTYMHOCTH aBTOMOOWJIBHBIMU Joporamu. OleHKa
TPAHCHOPTHOM JOCTYIMHOCTH Ha OCHOBAHUH OIpesee-
HUs ycia0BHOHU anusbl nyty K IIPT mosBonsger yuecth
KaTeroOpuio aBTOMOOWMIFHOHN TOPOTH U KOM(OPTHOCTD
MOE3AKH PEKPEAHTOB B HAIIPABJICHUH JICCTHHAIIH.

JanpHetiee 0000IeHHE BCEX OLCHOYHBIX MTOKa-
3aTenei OTAeIbHBIX OJOKOB OIICHKH, B TOM YHCIIE 1 10-
KazaTelsl TPAHCHOPTHOHM MOCTYITHOCTH, B KOMIDIEKC-
HBIIl TIOKa3aTeIb [EHHOCTH PEKPEalMOHHBIX TEPPUTO-
puil  Tmo3BoJsIeT cnesnaThb  OOOCHOBaHHBIA — BBHIOOP
TEPPUTOPUH JIJIs1 OCHOBAHMS WIH PA3BUTHUS PEKpealy-
OHHBIX O0BEKTOB.
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HOBA ®JIIOiJHO-JIIKBAIIMHA I'IIIOTE3A IOXO/[)KEHHSI CAMOPOJHOMIJIHOI
MIHEPAJIIBAIIL Y BYJIKAHITAX TPAIIOBOI ®OPMAIIIT 3AXIJTHOI BOJIMHI (YKPATHA)
A NEW FLUID-LIQUATION HYPOTHESIS OF ORIGIN OF NATIVE COPPER
MINERALIZATION IN VOLCANITES OF TRAPPEAN FORMATION OF THE WESTERN VOLYN
AREA (UKRAINE)

AHoTamis: 3a OIiHKaMH eKCIIePTiB, 3TiAHO 3 3akoHOM Ykpainu “TIpo 3aTBepipkeHHs 3aranbHOIEpKaBHOI
MpOTpaMH PO3BHUTKY MiHEPaJbHO-CHPOBHHHOI 0a3m Ykpainm Ha mepion o 2030 poxy”, MpOTHO3HI MOTpeOH
VYkpaiau B Migi HabmmkaTuMyThes 10 200 Tuc. ToHH/pik. Came ToMy 0yJo IpoBeIeHO KOMIUIEKCHI CHCTEeMAaTHIHI
TeoXiMiuHi, MiHEpaToQIIIOiIONOTIvHI, TeTporpadiuHi, MeTPOXIMiYHI JOCTIIKEHHS yCiX BYJIKAaHOTEHHUX CTpa-
TH(IKOBAaHUX OJWHUI (3200JI0TiBCbKA, Oa0MHCHKA, paTHIBCbKA (JTy4HUiBChKa, 30PSHCHKA 1 SKYNTiBChKA TOBIII)
CBITH) HIDKHBOBEHJICBKUX TPANlOBUX KOMIUIEKCIB 3aximHoi BoJmHi, mepcrieKTHBHUX Ha CaMOpPOIHO-MIIHY MiHe-
panizauito. B pe3ynbraTi Oyno BUSBICHO HU3KY JI0Ka3iB (hJIIOiJHO-JIIKBAIIHOT HE3MIIIYBaHOCTI y (pOpMyBaHHI
CaMOPOJTHOMIJTHOTO 3pyZAEHIHHS B 0a3anbTax perioHy. OCKiJbKM BCTaHOBJICHO, 110 KPHCTANI3allisl IUIarioknasy
BizOyBanacs 3a tremnepatypu 1200-1135 C, i B sieficTax miariokiasy BHSBICHO BKPAIJICHICTh CAMOPOIHOT Mii,
TO MOXXHA CTBEpP/DKYBATH, 10 MiZlb HA MOMEHT CTAaHOBJIEHHS 0a3aJbTOBOI TOBIII iCHyBaJjla B PO3IIJIaBi y BHIIISAI
JpiOHUX Kpamenb pyAHOI pedoBHMHH. BOHM y mporieci JTiKBaIlii BiATIIMINACS BiJ CHITIKATHOTO PO3IUIABY B TOMY
caMOMy TeMIIEpaTypHOMY 1HTEpBaJi 3 HACTYITHUM TIePEPO3TOIiIOM i MEPEHECEHHSIM Y CePEIOBHII TNITMOMHHOTO
BUCOKOTEMIIEpaTypHoro (uIroigy Ta BigKIafaHHAM Ha reoximiuHux Oap’epax. Lle ckmamo mepenymoBH st
OOTpYHTYBaHHS HOBOT (PITIOIHO-TIIKBALIHOT T1TOTE3H MOXOKESHHSI CAMOPOIHOMITHOT MiHepaTi3aiii.

KaiouoBi ciioBa: BkiroueHHs y MiHepanax, (iroiny, jikBamis, (iuroifHUI pexXnM, CaMOpOIHa Mijib, TparoBa
dhopmariis, 3axinaa Boxwab

Summary: According to experts, under the law of Ukraine “On the State Program for the development of
mineral resources of Ukraine till 2030, Ukraine needs projected in copper to move toward 200 ths. Tons/year.
Just therefore comprehensive systematic geochemical, mineralofluyidological, petrographic, petrochemical stud-
ies of all stratified volcanogenous units (Zabolotiv, Babino, Ratne (Luchychi, Zoryano, Yakushi thickness) suite)
of low Vendian trappean complexes in the Western Volyn promising for native-copper mineralization were con-
ducted. As a result, it was found a number of evidence fluid-liquation separation in the formation of native copper
mineralization in basalts of the region. Since it was determined that crystallization of plagioclase occurred at the
temperature ranging between 1200 to 1135 °C and impregnation of native copper in the plagioclase laths was
revealed, so one can affirm that at the moment of formation of basalt series copper existed in melt in the form of
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fine drops of ore material. They came off the silicate melt in the course of liquation at the same temperature interval
with further redistribution and transference in the medium of deep-seated high-temperature fluid and deposition at
geochemical barriers. That has composed prerequisites for substantiation of new fluid-liquation hypothesis of the

origin of native copper mineralization.

Key words: fluid inclusions, fluids, liquation, fluid regime, native copper, trappean formation, Western

Volyn area

Beryn. CamopoaHOMiTHA MiHepaizallis y Tparo-
BUX (QopmMalisx J0ocuTh po3BHHEHA. Jlo pomoBuiy
[[bOTO THUILy HAJIEXUTh 3arajbHOBIOMa rpyna pojo-
Bull niBoctpoBa KiBino (wrar Miuiran, CIA), no-
KanizoBaHuMX B JaBoBiil cepii [lopremxk-Jleiik. Kpim
Toro, moxiOHi 3pyzmeHinmHs € B Kanmami, Pocii
(0. Miguauit, Cubip), Kurai, Monroumii, [aaii, okpemi
pyznomposieu BuseieHo B [anii (Papepcbki ocTpoBn) i

Vkpaini (3axizHa Bonwmnb) (puc. 1). OmHak noxon-
JKEHHsI caMOpoHOI Mizi y Tpamnax CBiTy BHUBYEHO Ine
HEJIOCTAaTHbO 1 [yMKU BYCHUX 3 [[bOTO [IUTAHHS € HEO/I-
HO3HAYHHMH, 1110 TTOB’3aHO 31 3HAYHOIO TTOIIUPEHICTIO
1 JIETKICTIO eKCIUTyaTanii poJOBHI Mijii 1HIIOTO THILY,
30KpeMa MiTHO-TIOp(}ipoBOTO, IO BUIUIMBAE, O TMPH-
KJIaJ1y, 3 aHAJIi3y MaTepiajliB MO €TAJIOHHOMY IMIPECTaB-
HUKY TaKuX POAOBHIL — rpymi poxouin Kisixo [1].

Puc. 1. Kapma nowupenns 6azanvmie na nosepxui 3emii (3a [2] 3 donosnennsimu)

IMocTaHoBKa mpo6JjemMu. BynkaHiTH HeompoTe-
po3oiicekoi TpanoBoi ¢opmarii y mexax 3axinHoi Bo-
muHi (Ykpaina) mepeOyBaroTh y MOJi 30py HayKOBIIB,
PO3MOYMHAIOYH BiJjl Yacy MepuIoro iXHHOTO A€TaIbHOTO
omucy B. bmomernem (V. Blumel, 1876) ta Bin wacy
MEpIIOrO IMOBIJOMIICHHS NPO BIJKPUTTS CaMOPOJHOT
minai C. MaskoscekuM (S. Matkowski, 1929 p.) [3]. Oxn-
HaK, HE3Ba)KAlOYM Ha OaraTopivyHi Pi3HOIMJIAHOBI I0-
cmmpkenns  (Jlazapenko 1 iH.,, 1963; Mims Bo-
qusi, 2002; Ipuxoasko, 2005; Keacuurpst, 2006; [e-
peBcbka,  2008; Ksacuwmms 1 im.,  2009;
Menbanuyk, 2010; IHymnsucepkuii, 2012; Ta iH.),
HH3Ka MUTaHb Fe0XiMii i FeHE3HCY TPaoOBUX YTBOPEHb,
sIKi BBOKAFOTh TEPCIEKTHBHIUMH HA CaMOPOJHOMIIHE
3pYACHIHHS, 3aJIUINAIOTHECS 1€ HE 3°ICOBaHMMH, 30-
Kpema J10 IepLIOYepProBUX HAICKUTh IIUTAHHS MOXO/I-
JKEHHSI CaMOPO/IHOT Mii, 00 Bix HOro BUpilIeHHS 3aje-
JKHUTh SIK BU3HAYECHHSI IEPCIIEKTUBHUX HATIPSMIB TOIITY-
KOBHX POOIT, TaK 1 BUAIICHHS PYJIOHOCHUX FTOPU30HTIB.
IinecnpsiMmoBane mpoBeACHHsT neTporpado-merpo-
XIMIYHUX JOCTIIKEHB 13 BpaXyBaHHSAM OHTOT'CHIUYHHX
aCIEKTIB, BHKOHAHHS TE€OXIMIYHUX IOCIIIKEHb BIJI
MiJIOMIBY 10 MOKPIBIIi e(y3UBHUX MOTOKIB, BUBYCHHS

BKJIIOUeHb ()IIOIJIB B YTBOPEHHSX SK MarMaTU4HOIO,
TaKk 1 MOCTMarMaTW4HOIO ITOXO/DKCHHS a0 MOX-
JIMBICTh HaM CTBOPUTH He JIMIIE IIUTICHUI 00pa3 Tek-
CTYPHO-CTPYKTYPHUX OCOOJIMBOCTEIl TPamoBUX YyTBO-
penb Parno—Kaminb-Kammpcerkoi mromti, ane i mosic-
HUTHU NIPUYHHY JIOKaJIi3allii IPOMHUCIOBOI MiJHOPYJHOT
MiHepamizamii B NMeBHHUX MUISIHKAX OKPEMHX TOBII 1
cBiT. e ckiano nepeayMoBH /i OOrpYHTYBaHHS HO-
BUX MOTJISIIIB HA (DOPMYBaHHS MiJHO-PYAHUX KOHICH-
Tpaliif y Mexax MOpOJHO-PYIHUX KOMIUIEKCIB K JI0-
CHiJPKYBaHOT TepuTopii, Tak i TpamoBoi ¢dopmarrii
3axinHoi BonuHi 3arajgom, siki BAKPHCTAI3yBalUCs y
HOBIH (DIFOTTHO-TIKBAIIIfHIN TiIOTE31 MOXOKESHHS Cca-
MOPOIHOMIHOT MiHepaJti3auii.

Amnaui3 gocaimkenp i myoaikaniii. €. K. Jlaza-
peHKo 3i crmiBaBTOpaMu [3] Ha OCHOBI aHami3y Ma-
Tepiany nonepeanukiB (nat: B. baromens, C. Man-
koBcekuii, O. Kapmiacekuii, M. KameHcbkwid,
P. Kpaescwkuii, M. KoBanbchkui, M. BoiiuexoBchKuii,
I. Ycenko, JI. bepranceka, 0. Tokapcekmii Ta iH.) 1
BJIACHUX TEOJIOTIYHHX, MIHEPAJIIOTIYHNX, XIMIYHHX Ta
IHIIUX aHUX JOXOISATh BHUCHOBKY, IO (DOPMYyBaHHS
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0a3anpTiB BiIOYBaJIOCS 32 TAKUX CTail: 1) cTtazis mpo-
TOKpHCTaJi3allii, B IPOIIeCi IKO1 yTBOPIOIOTHCS MO0 M-
HOKI BENUKI BKpaIUIeHHS MarHe3iaJbHOTO aBriTy i
OiToBHITY, TOp}ipoBi BHIIEHHS Ta0pagop-0iTOBHITY,
30HAJIFHOTO aBTiTY 1 OJBiHY; 2) CTaisi OCHOBHOI KpH-
cTami3armii, yHIpoIOBX $KOI KPHUCTaNi3yBaJUCs MiHe-
paiM OCHOBHOI Macu mopojau: nabpanop-OiTOBHIT,
MiPOKCCH, TATAHOMATHETUT Ta LIBMEHIT; 3) rigporep-
MaJIbHa CTaisl, 33 SKOI BiIOYBalOTHCS 3MIHH MEPBHH-
HOT'O CKJIaJ1y HOpif. 3MiHHU TipoTepMallbHOI CcTafil, o
BUKJIMKAHI JISUTGHICTIO TMOCTBYJIKAHIYHHUX IIPOLICCIB,
MOZIJICHO Ha JIBi TPYINU: a) 3MiHM, BUKJIMKaHI aBTOMe-
TaMOpP(IYHUM TEPETBOPEHHAM 0a3aibTiB JETKUMHU
KOMITOHEHTaMH (TOJIOBHO, BOJIOFO), SIKi TIOB’s13aHi 0€3-
MOCEPEeNHbO 13 MaHOI0 MOPIi€l0 0a3albTOBOI Marmu;
0) 3MiHM 1 BiIKJIaJaHHS MiHEpaliB y IMOpOJaX, IO
MOB’s13aHi 13 Mi€I0 BUCXIAHUX TiIpOTEpMalbHUX PO3-
YHHIB, SIKI TIPOXOIMIIN Y€Pe3 YCIO TOBIIY BYJIKAHOTCH-
HUX ropin. BoHn HalliHTEHCHBHIlIE IPOSBIIEH] y MIpo-
KJIACTHYHUX MOPOJaxX 1 MUrAajekaMm’sHUX Oa3zayibTax
BHACJIJIOK Kpalloi NMPOHMKHOCTI IHMX NOpia. YTBO-
PEHHsI cCaMOpOJHOI Mijli aBTOpPH IOB’SI3yIOTh came i3
IIEF0 CTAJI€I0, JIC Milb ACOIIIOE i3 KBAPIIOM.

JocmimkeHHsT OCTaHHIX POKiB, sKi TMepeayBaH
HallUM JOCTIJHAIBKIM poOOTaM, Jaiad 3MOTY OTpH-
MaTy HOBUH (paKTHYHUH MaTepial 00 MOXOMKECHHS
CaMOPOIHOMIHOTO  3pYACHIHHS y  BYJKaHITaX
3axigHoi BomuHi. V miacyMKy 1€ CKOHIICHTPYBAJIOCS Y
KIJTBKOX POOOYHX TiNOTe3ax, 10 OCHOBHHUX 3 SIKMX HaJIe-
JKaTh MapariipoTepMaibHa i riIpoTepMalbHO-METaco-
MaTH4Ha.

BiamnoBinHO 10 maparigporepMalbHOI TiNoTe3H
[4] nuine He3HauHa YacTHWHA MiJli KPHCTAI3Y€EThCS HA
MarMaTtuuyHoMy (TicTepoMarMaTHYHOMY) i aBTOMeTa-
comatnuHOMy eTamax. OcHOBHa i Maca yTBO-
PIOEThCS Ha TakK 3BAHOMY I1apariJpoTepMabHOMY
eTari, SKH aBTOPH BIIPI3HAIOTH BiJl TiAPOTEpMAab-
HOTO Yepe3 BiCYTHICTh 3B’SA3Ky (IrOimy 3 MarMaTmd-
HUM JpKepesioM. Ha rizporepManbHOMY X eTari Mifb
BUAIISUTAacS CyTo y cynbdinHii ¢opMi B acoriamii 3
KpeMHe3eMOoM, kKapOoHaTaMHu i OapuTOM.

3TriHO 3 riAPOTEepMaTbHO-METACOMATHYHOKO T1I10-
Te3010 [5], caMopoaHa Miab YTBOPHIIACS BHACIIIOK
ripoTepMalibHO-METACOMATHYHUX 3MiH 0a3aibTiB 3a
YMOB LIEOJITOBOI, @ TaKOX JIOKAIbHO MPEHIT-IIyM-
nemiToBoi garriit Meramopdizmy.

OOroBopeHi BHIIE Ta iHINI HasIBHI TOTJISAIU HA Te-
HE3MC caMOpoJHOI Mizi y Tpamax 3axigHoi BonnHi Ha
HOBITHBOMY €Talli CHCTEMaTH30BaHO y mpati [6].

[Ipore, Ha Hamy TyMKY, IIi TIIOTE3W TaKOX OJIHO-
3HAQYHO HE TOSICHIOIOTH (POPMYBaHHS CaMOPOIHO-
MigHOT MiHepauizanii. Hacamiepen, BaKKO ySBHTH, IO
ripoTepManbsHuii Mporec abo0 METacoMaTo3 3yMOBIIIO-
BaJli Ha THCAYl KBaJAPATHUX KIJIOMETPIB 3a JIaTepasliIio
3MIiHM TIOPiA B OAHAKOBiil Mipi, IpH TOMY, IO MH HE
CHoCTepiraiy iXHiX 3MiH y 3anp0annax ki ['igporep-
MaJIbHi PO3YHMHH — IIe, IePEeBaXXHO, BOJHI iCTHHHI poO3-
YHHH, i TOMY B HUX Mib Majia 6 mepeOyBaTu TeX B i0H-
HOMY, @ HE aTOMapHOMY, CTaHi, TOOTO MU O 3ycTpiuanu
B OULIBIIOCTI BHUMNAAKIB  CyJNb(IAHO-MITHY MiHe-
padiizauito, a He caMoposHO-MinHy. CoJIbOBI PO3YMHHU
MICTSITh HE3HAYHY KiJIBKICTh METaiB, 30KpeMa, i Mii,

TOMY JUIS 11 TIepeHeCeHHS 1 JIoKami3alii y BUTIISII Tpo-
JKUJIKA CaMOPOIHOT MiJli y KiJIbKa MiJTIMETPiB MOTPiOHO
BHUTPAaTUTH BOJM, IO 32 0OCSATOM JOPiBHIOE PIIHOMY
ne0iTy KiTbKOX BEIMKHX PidoK. Baxkko ysBHTH, IO Y
MiACTHIBHIA TpamoBy (opMario — TOJNIChKiH cepii
OyIo CTUTEKU BOAH, 00 3i0patH i 1 mpoIrycTuTH 4epes
BCIO TOBIIY TparoBoi (opmartii.

B pesynprari BnacHMX IiJIeCIpIMOBaHHUX JO-
CJIIJDKEHB BYJIKaHITIB TpanoBoi popmaunii 3axinHoi Bo-
JIMHI OTPUMAHO HOBI OpHIiHAJNBHI AaHi, SIKi MPHUHIM-
TI0OBO IO-1HIIOMY JAIOTh IiICTABH TPAKTyBaTH Mepedir
MPOIIECIB YTBOPCHHS, IMEPEHECCHHS 1 BIAKIAJACHHS
MiJi, TOOTO apryMeHTYBaTH BiIMiHHI BiJ] BHIIICO3HAYC-
HUX TOTJISAN.

HeBupimeni npo6siemu i meta crarri. OcKinbku
KOMIUIEKCHUX CHCTEMaTHYHUX NeTporpadidamx, met-
POXIMIYHUX Ta MiHEPaTO(IIOIIOIOTIYHIX JOCHTIIKECHb
B MeXax KOXHOI CTpaTu(iKOBaHOI ONMHHUIII TPAIroBOI
(dopmanii Bif MiZOIIBU A0 MOKPIBII MOTOKY Ha J0O-
CII/DKYBaHIi TepUTOpIi 11e He NPOBOIMIHM, TOMY Me-
TOIO pOOOTH € 3’ACYBaHHS TIEOXIMIYHUX 1 IETPO-
rpadiyHUX OCOOJIHMBOCTEHl IMOPOJHO-PYAHUX KOM-
IUIEKCIB TpanoBoi Gopmanii B Mexax 3axigHol BonuHi,
BU3HAYCHHI TEMIIEPAaTypH, CKIagy 1 TOXOMKEHHS
¢GuoigiB MarMaTWYHUX Ta ITOCTMAarMaTHYHHUX IIPO-
IIeciB, CTBOPEHHI y3araJbHEHOI MOJENi MarMaTH4HO-
TiIPOTEPMAIBHOTO MIiHEPAJIOTeHE3y SIK IEepPeIyMOBY
oOTpyHTYBaHHS HOBO{ ()JIFOINHO-TIKBAIIIHOT TITOTE3N
MTOXOJKEHHS cCaMOPOTHOMITHOT MiHEpai3aIii.

OcHoBHI MaTepiaau pociixkennb. I eonoziunuil
Hapuc paiiony 00cnioxyceHHsa. Apean TIONIUPEHHS J10-
CITipKyBaHoOT TparoBoi (opmalii yTBoproe HailObIry
B Mexax CxigHoeBpomeWchkol miargopMu marma-
THYHY MIPOBIHIII10, sIKa 3HAYHO NoIMpeHa Ha cxoxi [To-
JIbI, MiBIEHHOMY 3axoni binopyci, miBHIYHOMY 3a-
xoxi Ykpainu (Bonwss i [Togimist), y BUTISAL By35KOTO
“s3uKka”  3aXOAMTH B Mexi Moumgoscskoro [lpu-
JHICTPOB’ s, IPOTATYIOYUCH 3 MIBHOYI — MIBHIYHOTO 3a-
XOJy Ha IMiBJCHb — MiBJACHHUH cXin Maibke Ha 800 kM
TIpU IUPUHI B IEHTpaibHIA yacTuHi 0m3bko 300 kM.
[Toma HamMX KOHKPETHHUX JOCIITHUIBKUAX POOIT —
Parno—Kawmine-Kammpebka — y mexax 3axigHoi Bo-
nmHi cknanae 1200 km2,

VY nocnijpKkyBaHOMY paiOHI BHX1Jl KPUCTATIYHOTO
¢bynnameHnTy, B OynoBi sikoro OepyTh y4yacTh MeTa-
MopdizoBaHi, JUCIOKOBaHI i MIrMaTH30BaHiI MOPOAU
cyOcTpary, a TakoX acomiamis THEHCOMmoIiIOHIX
TPaHiTOi/iB, COCTEpIiraeThes B MeXkax [ ipHUIIBKOTO Ta
XOTemBChbKOro MiIHSTh.

Ha xpucramiynomy ¢yHAaMeHTi i3 KyTOBOWO 1
cTpaTurpadiYHOI0 HE3TIMHICTIO 3aisrae pudeiicbka
YEepBOHOKOJIIpHAa TepUreHHa (opmarlisi, SIka YTBOPIOE
moTyxHuil (1o 600 M) po3pi3 MICKOBHKIB MONICHKOI
cepii (R23pl). BonmHCBKiH cepii HMXHBOTO BEHIY
BIAMOBIZIA€  OCAJ0BO-BYJKAHOTCHHA TOBINA, SKa
00’€JHy€ YOTHUpPH CBITH: ropOamriBcbKy — 0azaipHy
rpy00yJIaMKOBO-TepUTreHHy (110 50 M), 3a00J0TiBCbKY
(6azanpTn), 6abMHCHKY (Ty(OBa TOBIIA) 1 pAaTHIBCHKY —
BUKJIIOYHO BYJIKAHOTEHHY (CyMapHa MOTYXHICTb — I10-
Hax 450 M) [7]. PaTHiBCBKY CBITY CKIIagaroTh: JIy-
YU4iBChKa TOBIIA (TOJICITOBI 0a3aibTH), 30PSIHCbKA
(tydm, tyditn) i1 sixymiBceka (06a3anbT i3 mpormap-
Kamu Ty(QiB, Ty(DOKOHIIIOMEPATIB).
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Pe3ynomamu nempozpaghiunux 0ocnioiicens.
Busuaroun netporpadiuHi 0coOIUBOCTI MOPia Tparo-
BO1 (opmariii, 0cOONMMBY yBary Mu 3BepTaiiil Ha PO3Ta-
IIyBaHHS MHIJIANIHH, TIO0YJh BiHOCHO OCHOBHOL
Macl MOPOIH, L0 MOXE CIYyTyBaTH KIFOYEM IO PO-
3YMIiHHS TIPOIECIB, SKi MPOXOAATH Y MAarMaTHIHOMY
pO3IUIaBi Y IpoIieci HOro KpucTamizaliii.

B upomy acrekTi HailaBTOPHTETHIIIOK BBa-
)aethes podota X.JIxk. Jpesepa [8]. Came B Hill omH-
CaHoO 1 OOrpyHTOBaHO Ha MIKPOCKOIIIYHOMY piBHI
HHU3KY IeTporpagiuHux O3HaK, L0 JOKa3ylTh Ha-
SIBHICTb JIIKBAIIil.

Briepmie mpo ydacTh JTKBAaIlifHWX MpOIECIB y
(opmyBaHHI 0a3aymbTiB TpamoBoi ¢opmamnii 3axigHOi
Bommni npoiadopmysamui y 2002 p. [9].

3a maHNMH BIACHUX METPOrpadivHNX TOCTiIKEHb
HOPiJ OTPHMAaHO NEPEKOHIIUBI IOKa3U PO3BUTKY HPO-
mecy JikBamii y ©a3aimprax TpamoBoi (opmarii i
BIEpILIC BCTAHOBJICHO HU3KY O3HAK HE3MILITyBaHOCTI y
TXHPOMY pO3ILIaBi, a came:

a) OGarato T7100yIb € chepruuHIMH; 0) 32 BEINIH-
HOIO NOKa3HHKa 3aJIOMJICHHS, KOJBOPOM 1 T'YCTHHOIO
3a0apBJICHHS TPIIIUHYBATY CKIIOMONIOHY Macy MOKHA
PO3AINHTH IMOHAWMEHIIe Ha TPX BigMiHH ((pas3m): CKI0
3€JICHKYBaTO-CHHBOTO, Oyporo i CBITJIO-Oyporo Koib-
opy. YiTki rpaHuUIi Mk Qa3aMH ITi IKPECIIOI0Th HUTKO-
no/i0HI BUIUIEHHST PYAHOrO MiHepaiy (MarHeTury) i
CBITJIOT O0OJIOHKM (KpeMHE3eMy); B) PO3TallyBaHHS
JICHCT TUIarioka3y OJIHOYacCHO Yy MaTPUUHIl Ta rio0y-
JSIpHIH (BiZOKpeMIIeHIN) (a3ax Ta IXHs KpUcTalizawis
B3110BX (ha3oBoi rpanuii rnodymi (puc. 2). Ilepmmit
BHIIQ/IOK 3aCBITUYE Te, IO PICT JICHCT BiMOYBaBCs TOII,
KOJIM Bl CHiBiCHYBaJIbHI piWiHN NIepeOyBain y piBHO-
Ba3i OJ[HA 3 OJHOIO, OCKUJIBKM HEMOXKJIMBO YSIBHUTH, IO
“TeHmiTHAa” JeWcTa Moria Oyt “BTHCHYTa” y 3a-
TBepALTy a3y, ToOTO BimOyBamacs 3BU4aifHa JJOKaIbHA
nedopmaris rro0yns y pinkomy crasi. [lo crocyerses
JIPYroro BHIAIKY, TO LeH (aKT MOSCHIOEThCS MaKCH-
MaJIbHOKO KOHIICHTPAIIIEIO BiIMOBITHOIO KOMIIOHEHTA 1
CHEPTETHYHOO BUTIIHICTIO MPOLECY;

< v . ‘ & ’ W
Puc. 2. Pozmawiysanns neticm nia2iokiazy 00HOYACHO Y MaAMpUyHiti ma OucnepcHill (idokpemnenii) ghazax, a
MAKOC KPUCMAanizayis neticm naaziokiaszy 630062ic pazoeoi epanuyi. 3abonomiscoka ceima. Ce. 4583. ['nubuna
243,6 m. upuna nons 3opy 0,5 mm. Hixoni I1.

r) OJJHOYaCHE ICHYBaHHs HE3MIIIyBaHUX PIIKHX
(a3, ixHE TEepeMillleHHS 1 3JIMNaHHSA (KOAJCCICHIS
rJ00YJIb); X) TOLEHTPOBHIA PiCT BiJl BHYTPILIHIX CTIHOK

KPHUCTAIIYHOT PEYOBHHH TEPECHYCHHS HACTYIAE B
MICII BiZIBEICHHSI TEIUIA, IKUM € (ha30Ba MEKa MATPHIIS
— kpamisi) (puc. 3); €) yrBopeHHs Tiu(y3HOI 000TOHKH

KoJIa

rio6y (aus. puc. 3).
N v )

wg i 'g?-'

3 0 i

1 g &e/ 4 2 - Vo b PO
Puc. 3. Xapaxmep kpucmanizayii MinepanbHoi pewogunu (8i0 301U GIOMOKY Menia y HANPSIMKY YeHmpaibHol
yacmuHu) i xapaxmepHa ocoonUBicms — YMEOopeHHs OU@y3HOi 000IOHKY Ma2Hemumy 008KoAa 21001,
3aboromiscoka céima. Ce. 4583. nubuna 215,0 m. llupuna noas 3opy 3,5 mm. Hixoni I1.
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OCKiJTbKM MarHETUT YTBOPIOETHCS HA PAHHBOMAT -
MaTHYHIA cTafil, TO OYEeBHOHO, MIO BimOymOCsH
BiJTIJICHHSI pEYOBUHH TII00YIIi 1 BXKE TiCTIS I[HOTO YTBO-
punacst qudy3Ha 000JOHKAa MarHETUTY — 1€ CBiTYHUTH
PO paHHbOMArMaTHYHE YTBOPEHHS TJI00YIb; €) Te-
peMilIeHHS PO3IIIaBy TI00YIh y “MarMaTHYHIN Karri”
(B3a€eMHe IPOHUKHEHHSI BOX (pa3) MpU3BENo 10 iXHBOT

nedopmarii, yTBOpeHHs CKIaTHUX (GOpM, 3aXOIIICHHS
OoKpeMux (parMeHTiB 6a3aJbTOBOI MaTpPHIIi; %K) 3adik-
COBaHO MyXe JpiOHI BKpamuteHHS Migl (meprmi
MIKpOHH—TIEPIIIi IECATKH MIKPOHIB) y JieficTax Iuiario-
KJIa3y, 10 CBIMYHUTH PO iCHYBAHHS Ta BiIOKPEMIICHHS
BiJl CIJIIKATHOTO PO3IUIABY KPAIICTIOAIOHIX yTBOPEHD
JI0 MOYATKy KpHCTami3allii riarioknasy (puc. 4).

5

S0pm

Puc. 4. Kpannenooibne sxniouentsi camopoonoi mioi (Cu) 6 aeticmi niacioknasy .
a — nixoni Il, 6 — nixoni X, 6 — eiobume ceimio.

Bhacninok nikBanii ¢popMyooThCsl po3IniaBu, 30a-
raucHi KpEeMHE3eMOM 1 JIyraMH, siKi OA10HI IO 3aIuII-
KOBHMX PO3IUIABIB, [0 BHHHWKAIOTh Y BUMAIKY (pak-
[iitHOT KprcTai3aIii.

CaiyHi KOMITIOHEHTH, 3 OTJISITY Ha Pi3HHITIO y TY-
CTHHI, CIUTUBAIOTH 10 BEPXY MOTOKY. BuBueHi ocobmu-
BOCTI IIPOCTOPOBOTO PO3IOALTY TIOOYITh y Mexkax
OKPEMOTO BWJIMBY TOKAa3allk, IO TIIOOYIi CalliqHOTO
CKJIaay (aHAIBIUM Ta 1HIII [[EOJITH, YACTKOBO ajbOIT,
KapOOHATHI YyTBOPEHHS, JUCIEepCHi (a3u KpeMHE3eMy
— XaJllleZIoHy) MaKCUMaJbHO 30CEPEPKEeHI Y BEpXHil
YaCTHHI BWIMBY, SIK y BUNajaKy (pakuiiiHol Kpu-
cramizaigii. ®opma rI00yIb YCKIAMHIOETHCS, a IXHIN
pO3Mip 30UTBIIYETECS B HANpsMi IO HEHTPAIbHOI Ya-
CTHHH NOTOKIB. OUeBH/IHO, 110 HOKPHBU MAJIOT ITOTYX-
HOCTI Ha PIBHHHHOMY penbe(i 3aCTHTAOTh HIBHIKO,
II0 3yMOBJIIOE iXHIO BiIHOCHO IPOCTY BHYTPIIIHIO OY-
noBy. [Ipu 3pocTaHHI MOTYXKHOCTI BHJIMBY Ta 3011b-
IIeHH! (IIFOiOHACHYSHHS PO3IDIaBY BHYTPIMIHA OY-
JIOBa YCKJIQJHIOETHCS 1 3 OUIBIIOK 1HTEHCHBHICTIO
Bi/IOYBa€ThCS JTiKBaliiHa TudepeHIriaris.

[TosiBa MeTaeBHX JIIKBATIB — MPOIIEC PAHHBOMATr-
MaTUYHHAN, KPUCTATI3allis TPUBAE, PO3MOUYNHAIOYH Bif
eTamy TeHeparlil po3IUIaBy 1 BIPOJOBXK IMOJAJBIINOT
HOro eBOJIOIii, HABITh MICIsA KpUCTAi3alii CHIiKaT-
Horo posmuiaBy 3a [10]. IliaTBepmKeHHSAM IHOTO, /10
NPUKJIANY, € Te, 0 BEJINKI KOHIEHTpAIl caMOpOIHOT
Mi/li MOXXYTh YTBOPIOBATHCS NpH (POPMYBaHHI IerMa-
TUTOBUX PO3IUIABIB JIKBAI[IHOTO MOXOJDKEHHS, SKI

3YMOBIIIOIOTh KOHIIGHTPOBAHE €KCTparyBaHHs i3 MaTe-
PHHCBKMX MarM arpeCMBHUX KOMIIOHEHTIB (uiroiny i
pymaux wMetamiB [11]. Ha HasBHICTP MOXIHUBUX
JKBaI[ifHUX BKJIIOYCHH CIUIABIB BKA3YETHCS 1 y Tparli
[12].

Pe3ynomamu nempoximiunux 0ocaiodncenn. 3a
METPOXIMIYHUMH O3HAKaMH CIIOCTEPIraiu CTPUOKO-
MONIOHUH XapaKTep 3MiHU BMiCTIB IETPOT€HHUX OKCH-
niB y 0asanprax. HeomHOpimHICTE Y IXHBOMY XiMid-
HOMY CKJIa/li 3yMOBJICHA NPOLIECaMHU JIKBallii, Ha 1110 i
BKa3ye KOJIMBAHHS BMICTY NPAaKTHYHO BCiX OKCHIIB, 00
15l XapaKTepHa 0cOONIMBICTh BIIACHE 1 BioOpaxkae mpo-
L[ecH JiKBaljii.

HaiiBumuii BMicT Mifii crioctepiraeTecst y 6azanb-
TaxX JYYAIiBCHKOI TOBIII MaKCHMAaJbHOI MOTYXHOCTI 1
KOJIMBAETHCS BiJl IEPIIHUX IeCATKIB /T 1o 1200 /1 —y
MIPUITOKPiBEJbHIN YacTHHI (B iHTepBanax Bix 16—18 mo
20 ™ Bix moxpiBmi) (cB. 8262). BigzHauaeTbes 3araibHa
TEH/ICHIIIST 30UTBIICHHS 1HTEHCHBHOCTI MiTHOTO 3py-
JICHIHHSI BBepX 3a po3pizom (puc. 5).

B pesynbrari nmpoBeneHUX TOCIHIKEHb BCTAHOB-
JICHO, 110 PO3IUIABH, 3 SIKUX YTBOPHJIKCS MOPOJH Tpa-
MOBOT TOBIIi, XapaKTepU3yBalWCSl BHCOKOK HACH-
YeHiCTIO (hIroinaMu, a y porieci KpucTaizaiii BUais-
Jlacs BEJMKa KUIBKICTh 3aJHMIIKOBOIO PO3IUIABY, IO
XapaKTepU3yBaBCsl BIIHOBHUMH BIACTHBOCTSIMH 1
BIUIMBAB HE JIMIIE HA PO3IOJiI IIETPOTEHHUX OKCHIIB
Ta JMHAMIKy 3MiHM KaTiOHHOTO OajlaHCy mopif, ane i
OyB BH3HaYaJIbHUM Y ()OPMYBaHHI CaMOPOJHOMITHOTO
3pYyAEHIHHS.
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Puc. 5. Bapiayii emicmie 3 2nuburor mioi, HIKer0, 20106HUX NEMPOLEHHUX KOMNOHEHMIE, NeMpPOXIMIUHUX
napamempie 6a3anbmis Iyuudiecbkoi moswyi 3a po3pizom c8. 8262 (po3piz MaKcumMaibHOi NOMYICHOCI).

Temnepamypuuii pescum i ck1ao ¢pioionozo ce-
peoosunia nepiody (hopmysanus camopooHo-mionozo
3pyOeHinHA y @YIKaAHImMax mpanogoi hopmauii
3axionoi Bonuni BinTBOPEHO B pe3yIbTatTi TepMoOapo-
reOXiMiYHIX-MiHEPaTO(IFOITOIOTIYHAX  TOCHIIKCHb.
Came 3aBasku (yHIAMEHTANBHIH 1HQOPMATUBHOCTI
(IrOIMHUX  BKIIOYEHb 3HAXOMATH  ITiITBEPKECHHS
BiJOMI MOTJISAAM TPO “MUXaHHS 3EMHHAX Haap @ Jie-
(hiroinu3anito rIMOMHHUX TOPU30HTIB JiTocdepu Ta 1l
BIUTMB Ha (pOpPMyBaHHS PYJAHUX KOHIICHTpAIIiil.

Ponv prioidie na mazmamuunomy emani Cmanos-
JIeHHsT mpanogoi gopmayii (3a danumu 00CHiOHCeHb

6KI0YEHb pO3Nniasy). BUBUEHHSM TOHKOPO3KPUCTAi-
30BaHMX PO3IUIABHUX BKIIOYEHb Y Tutariokiasi [13],
JIOBEJICHO, 110 33 MPUPOJAHUX YMOB PO3ILJIaB BOJIMUHChH-
Kkux 0a3ajbTiB MOBHHEH IMOBHICTIO PO3KPHCTATi3yBa-
THCS 1 BTPATUTH 3[aTHICTh NIEpeMilaTucs 3a TeMIepa-
TypH, Bumoi 3a 800—-840 °C, ane Hmxdoi — Bix 950 °C.
Kpucraizatist MikpOBKpaIuIeHb IJIaTiOKIa3y BiIOyBa-
macst me 3a Bumioi temmeparypu — 1200-1135 C
(puc. 6). OTxe 1eit po3IIaB Mir EPEHOCHUTH BiUTIKBO-
BaHi KpareJbKu Mimi!
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Puc. 6. Posnnaeni exnouenns y naacioxnasi (V — 6knouents po3niagy).

Porv ¢noidie na nocmmazmamuunomy emani
cmawnosnenHs mpanogoi gopmayii (3a danumu docui-
0JiceHb BOOHO-CONLOBUX GKIHOYEHb V MiHepanax). B
AHAIBINMI 1 KaJBbIUTI MPOKMWIKOBOI MiHEpami3alii 3a
(ha30BUM CKIIAZOM BHIIICHO Ta30BO-PiAKi 1 piAWHHO-
ra30Bi BKIIOYCHHS Ta iICHTH(IKOBAHO TaKi IXHI THITH
[14] : nepBuHHI BKIIIOYEHHS — Bakyouti ()OpMU HEraTH-
BHHUX KpHUCTaliB (pHC. 7a); YMOBHO IEPBUHHI BKIIO-
YeHHsI — 0€3 BUIUMOTO 3B’5I3KY 3 TPILIMHAMH 1 )KOJIHHX

a — nepsunne 2a3080-pioxe exmouenns muny L+G (L —

600Hull posuun, G — 2asoea ¢haza) 6 oepanenomy

KpUCMATUKY AHATLYUMY 3 NPU3ATLOAHO060T YacmuHu
npooicunka y 6azanemi. Temnepamypa eomocenizayii

290 °C ¢ pioxy gha3zy. 3p. 8273/17, en. 240,5 m;

IHIIMX OPIEHTHPIB; BTOPUHHI BKIIIOUEHHS — MOLIMPEH]
JIAHIFO’KKAaMU, TPYIIaMHA Y 3aJTiIKOBAaHUX TPIMIMHAX (da-
CTO 3a craifHicTIo). HasiBHICTH pOAWH BOAHO-COBOBHX
BKJIIOYCHh HEBUTPUMAHOTO HANOBHEHHS SK MPOSB
SIBUI PO3MIHYPYBaHHS 1 IepeHamoBHEHHS (pHuc. 70)
BKa3ye Ha HEPIBHOBAXKHICTh CEPEAOBHUILA MiHepayore-
HE3y.

6 — exmouenns mpybuacmoi gpopmu muny L+G (L
— goonuti pozuun, G — eazosa asa): piounno-
2azoge (31i6a) i nepeHanosHene 2a3080-pioke
(cnpasa). Temnepamypa comoeenizayii
nepenanognenozo exnoyenns 240 °C 6 pioky ¢asy.

3p. 8273/17, an. 240,5 m.

Puc. 7. @nioioni exnrouenHs y MiHepanax npodicuIK080-8KPANIeHUx YmeopeHv 0a3aibmie mpanosoi gopmayii.

OnTuManbHUMHU TapameTpaMmu (OpMyBaHHS Ta-
pareHesiB NPOKUIKOBO-BKpAIUICHOI MiHepaiizamii 3
AQHAIBIIFIMOM 1 KaJIbIIUTOM CJIiJI BBKATH TEMIIEPaTypHi
intepBaiu: 280-190 °C mis ananbuumy (3a MepBHH-
HUMU BKItoueHHsiMH) 1 50-70 °C mist kansuury B 6a-
3abTax 3a0010TiBCHKOT cBiTH, 325-235 °C m1st aHAIIb-
My 1 100-205 °C anst xanbuuTy (32 MEpBHHHUMH

BKIIIOYCHHSAMH) — B 0a3anbTax JIydUdiBCHKOI TOBIII,
125-130 °C pmns kanapuuTy ) — B Oa3anbTax SIKYIIiBCh-
KOI TOBIII.

Hami pmani momo TemmepaTyp ToMoreHi3amii
(bIIOITHIX BKJIFOYEHB MPOYKUIIKOBO-BKPAIJICHOI MiHe-
paizauii TpanoBUX KOMIUIEKCIB, CKJIaJal04uH iHTepBall
<335-50 °C, miarBeprKy0Th NOAIOHICTS TEMIIEPATYP
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MMOCTMAarMaTHYHOTO MiHEPAJIOTeHE3Y BYJIKAHITIB yCi€l
TpanoBoi ¢popMmartii 3axigHoi BommHi.

IIpo popmyBanHS caMOpOIHOI Mifi Ha TimpoTep-
MaJIbHOMY eTalli CBiTJ4aTh 1 TeMIIepaTypH yTBOPEHHS
KBapIly B acoliamii 3 caMOpoIHOI0 Miao (3a ra30Bo-
pimkumu BrimroueHHsMH) [6]. 1{omo maparenesy kBa-
piy i mizi, To e y [3] 3a3Havanu TicHUH 3B’S30K ca-
MOpPOAHOI MiJli 3 KBapIoM i BKa3yBasd, IO ii yTBO-
PEHHSI 3 TIAPOTEPMATIBHUX PO3UMHIB MalKe 3aBXKAH Cy-
MPOBO/KYETBCSI  BHIUICHHSAM KpeMHe3eMy. Bimomo
TaKOX, L0 TEMIIEpaTypy yTBOPEHHS MiHEpaIiB y Mije-
HocHuX Tpanax [lekany (Iunis) cxnamu (°C): xnopur —
Hmwkde 300; mpeniT, HaTpoiT, tomoHTHT — 200-100;
refnmanauT, cTIasoiT, amodimit — 110-90; me3omit,
ckonteruT — 90-60; TOMCOHIT, maba3uT — 1€ HIKYE
[15].

OTxe, came QIIFOiHI BKIFOUYCHHS (K pO3IUIaBY Y
MiHepanax 0a3anbTiB, TaK i BOJHO-COJIBOBUX PO3UMHIB
y MiHepajiax MpOXKUIIKIB 1 BKparieHb) (GiKCYIOTh HasB-
HICTh HEOOXIIHUX YMOB JJIst (POPMYBaHHS PyIHHX TiJ
Ha MarMaTU4HOMY i HOCTMarMaTH4HOMY eTarax MiHe-
pasioreHesy, 00 mepeOir sBUII JIiKBalii 1 meperpymy-
BaHHsA (IIOITHUX IOTOKIB 3a(hiKCOBAaHO YHPOJIOBXK
yCBOTO Tiepiony GpopMyBaHHs 0a3adbTOBOI TOBIIL. Bu-
KOHAHWH aHaTi3 KOMIUIEKCY BKJIIOYEHb Y MiHEpamax
Ja€ 3MOTY MpPOCIHIAKYBaTH EBOJIOIII0  (IIFOiNiB,
30KpeMa pYAHOI PEYOBHHHM, IO BiJIINIAIACS BiJ
CHJIIKATHOTO PO3IUIaBY, MOAIOHO 10 JaHuX mpaii [16]
PO BiIAUICHHS PYIOYTBOPIOBATEHUX XaIbKODIIHHUX
PO3YMHIB BiJ| CHIIIKATHOTO MarMaTHYHOTO pO3ILIaBY
NpU 3aKOHOMIPHOMY NaJiHHI TeMmIieparypu, 3adikco-
BaHy MEpEeX0JOM BiJl PaHHIX BUCOKOTEMIIEpATYpHHX
BKJIFOUEHb PO3IUIABIB JI0 Mi3HiX, BACOKOKOHIICHTPOBA-
HHUX BOJIHO-COJIbOBUX BKJIIOYEHb Y TpILIMHAX OXOJIO-
JUKEHHS Ha T1ZIpOTepMaIbHOMY €Talli MiHepaJloreHe3y.

SIKIo mepeHeceH s MiTHUX Kparesb y IpHUIIoBe-
PXHEBY YaCTHHY JIABOBHX ITOTOKIB PO3MIOYMHAIOCS T'a-
30BUMH OyibOamkaMu (Ha 3HAYHY Ta30HACHYCHICTH
pO3IUIaBy BKa3ye MPUCYTHICTh Ty(iB Ta Mi30JiTiB)
[14]) 9u BHCOKOTEPMOOAPHYHIMH MTOTOKAMH PiIKOTO
TIOKCHY BYTJICLIO, SIK Y PO3YMHEHOMY CTaHi, TakK i y
BUIJIA/I Kparesb po3IuiaBy (HasBHICTh YMCIEHHUX (B
T. 4. 1 KparienoAiOHNX) BKIIOYEHb CAMOPOIHOI Mii
[6]), To Hanani mepeBaXkaTFHUM HaM BHIAETHCS TEpe-
HECEHHs MiJll Y CKJIaJli CIIOJIYK 3 XJIOPOM.

Bracnigok HU3bk0i pozunHHOCTI CO2 1 XIOpUIiB
B Marmi HOPIiBHSHO 3 BOJIOI0 PaHHbOMAarMaTH4HI Po3-
YHHU MOXYTbh ITPEACTABISITH COO0I0 yKe KOHIIEHTPO-
BaHi XJIOPUJHI PO3COJIM, fAKi 3a XapaKTepPHCTHKaMH

(ckmamom, TYCTHHOTO TOIIO) MPUPIBHIOIOTH 0 PO3ILIa-
BiB 1 4aCTO HA3WBAIOTh PO3IIIABU-PO3COJIN (COJISTHKH)
a00 CHITIKaTHO-COJIBOBI PO3IUIABH. Y MPOIIECi EBOIIOIIIT
OUX PO3YMHIB CITiBBiITHOIICHHS KOMIOHEHTIB 3MiHIO-
FOTHCS 1 BOHM IIEPETBOPIOIOTHCS B ICTOTHO BYTJICKHCII
PO3YMHHU, a Ha 3aBepINANBHHUX eTamax BXKE MaloTh
cKiIan BOAHUX (IroifiB. Mifb, sK 1 iHIII XaabKo(iabHi
Mmetanu (Zn, Sn, Au), a Takox Fe, MOXyTb ekcTparyBa-
THCS. UMM BUCOKOTEMIIEPAaTYPHUMH XJIOPHIHUMH PO-
3YMHAMH 3 (POPMYBaHHSIM Ha/lali KPYIHUX MPOMHUCIIO-
BUX poposui [17].

Jani mono mirpauii Migi y ¢roizoHacuueHOMY
CepeloBHUIlll CaMe Yy XJIOPHUIHHX KOMIUIEKCAX THILY
CUCl(soms), CUCly, CuCls?*, CuCls* naseneno y mpamui
[18].

AKIIEHTYEMO Ha BiJICYTHOCTI OpTraHidHOI pedo-
BUHH Y BUBYCHHUX BYJIKAHITaX 1 HEMOJKIJIUBICTh Yepe3 1e
CTBOPCHHS HEIO MOTY)XHHUX T'€OXIMIYHHX OKHCHO-BiN-
HOBHHX 0ap’epiB, Ha SIKUX MiJlb MOTJIa O BiIHOBHTHCS
JI0 CaMOPOJHOTO CTaHy, SIK 1€ MPOSBHIIOCS Ha HU3LI
nofiOHux poxosuiy y Ceiti. Hartomicth Takumu
0ap’epaMu MOXKYTh OYTH MiCIIs 3MillTyBaHHS O€3KHCHE-
BUX 1 6e3CynbdinHUX BOA (3 OMIAAY Ha 301 THEHICTH MO-
pia CipKOI0) 3 HACHYCHUMH KUCHEM BOJAaMH, 301JIbIIIe-
HUW BMICT KaJbI[il0 y MPUIIOBEPXHEBUX IIISHKAX BH-
JUBIB, a TaKOX 3aTBEPILTI KipKH 3arapTyBaHHS, Ha
SIKMX TIPOXOJUTD 3YIHHKA (ITFOIiB.

Kpim TOro, MeTo10M Mac-CrieKTpOMETPUYHOTO Xi-
MIYHOTO aHaNi3y y CKIIai JEeTKUX KOMIIOHEHTIB (IIFOi-
JHUX BKJIIOYEHb Y MiHEpasax 1 3aKpUTHX 10D, sIK 0a3a-
JIbTIB TpanoBoi (opmarlii, Tak i opij MiACTHILHOT Tpa-
noBy (opMarliro TepureHHoi popmariii mosicbKoi cepii,
He 11eHTHU(]IKOBaHI BYIJIEBOHEBI CIIOIYKH, HATOMICTh
BU3HAYEHO JIMIIIE a30T i IIOKCHJI BYTJIEIIO, @ TAKOXK 3a-
(ikcOoBaHO BHUCOKY BOJOHACHYEHICTh YCIX aHaji30Ba-
HUX Tpo0 6a3anbTiB [14].

BifcyTHICTh BYIJIEBOMHEBHX CIIONYK, 30KpeMa,
MeTaHy y (UIIOIIHUX BKJIIOYCHHSIX MOXKHA IMOSCHUTH
THM, II[0 METaH ITIIOB HA BiTHOBJICHHS Mifi (K OJHH 3
BapiaHTIB TPOXOHKEHHS IPOIECY) i TOMY He (ikcy-
€TBCS METOIOM XiMIYHOI Mac-CHEKTPOMETpii, a Juie
BCTAHOBJICHO a30T 1 JIOKCHJI BYTJICIIO.

Boanouac Bmict xmop-iony (Cl) y BogHux BuTS-
JKKax 3 Mopij TpanoBoi popmarii JoCIiIKyBaHOT TepH-
TOpil Jocsirae 3HauYHMX BeaW4YMH (Big 266,3 10
568,0 Mr/kr nmpobwm), sIKi KOPENOIThH 13 BMICTOM Miji
(tabm. 1, puc. 8).

Tabmums 1

Bwicr xnop-iony (Cl) y BoAHHX BUTSDKKAX 3 MOPIiJ Ty4YH4iBChKOI T SKYLIiBCHKOT TOBII
TpanoBoi popmarii 3axigHoi Bosnmni

I'mubuna CeiTa, BwicT xop-ioH . ..
Ne 3paszka BinGopy, (M) ToBIIA Ch), Mll?/KF y Bwmict mini (1/1)

8262/4 237,0 JlyungiBChKa TOBINA 355,0 90
8262/86 241,0 Tam camo 426,0 1220
8262/11 2440 Tam caMo 284,0 1180
8262/26 270,0 Tam camo 355,0 80
8262/27 272,0 Tam camo 355,0 80
8273/28 189,0 SIKymriBChbKa TOBINA 266,3 80
8273/40 209,0 Tam camo 568,0 560
8273/47 216,0 Tam camo 284,0 60
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Puc. 8. I'paghix 3minu emicmy xaop-iony (CIY) ma mioi 6 meacax nyuuuiscokoi ma axyuiecokoi mosuy

OTOX, BUCOKa BIPOTiIHICTh, IO Miab y (UIr0imo-
HAaCHYCHOMY CEPEIOBHII MIirpyBaja CaMe y XJIOpHI-
uux kommiekcax Tumy CUClgom), CuCly, CuCls?,
CuCl* B mupokoMy iHTepBall TeMHepaTypH i THCKY,
a BXKE 3rOJIOM B Pe3yNbTaTi mepediry HU3Kd (Pi3uKo-
XIMIYHUX peakiliii Ha BHIIC MEpeTiueHNuX i, MOXIUBO,
IHIIAX TeOoXIMIYHUX Oap’epax, BOHA BiTHOBIIOBAJIACS
JI0 CAMOPOJ/IHOTO CTaHy.

Ha 3aBepmianbHiii cTamil Miap Binkiagamsacs B
acorarfii 3 KBapIiOM, YTBOPIOIOUM I[apareHe3d IMpo-
JKHJIKOBO-BKPAIUICHOT MiHepaJi3ailii, 30KpemMa KpHcTa-
norpadivHuil 00pUC BKIIOYCHB Mijli Y KBapIli CBITYUTH
npo ii pict (HopocTaHHs) 3 TiAPOTEPMANTBEHIX PO3UYHHIB
[6].

BimHOBNICHHS MiIi A0 CaMOPOIHOTO CTaHy 3aB-
JITKA HAastBHOCTI Y (UIFOiNI CHOJYK BYTJICIIO, BOIHIO 1
XJIOpY MOXKHA 300pa3UTH 32 CIIPOIICHUMH PEaKIlisIMH:

Tax, Bxe npu 1200 °C crae MOXKIIMBOIO PeaKIis:
2Cu0 + C = 2Cu + CO,t.

3a HIKYHUX TEMIepaTyp Mijib BiTHOBUTHCS OKCH-
nom Byrieirio (II) abo BogHeM:

CuO + CO — Cu + CO,T (250-450 °C); CuO +
H, = Cu + H20 (150-250 °C)

Tako MiJb MOXE BiJIHOBIIIOBATUCS BYTJIELIEM i3
xJopuay 3a crporiieHor cxemoro: 2CuCl; + C + 2H>0
— 2Cul + CO,T + 4HCIT.

AHaIi3 OTpIMaHOTO MaTepially CKJIaB OCHOBY IS
PO3pOOKH MPHUHIMIIOBOI CXEMH MITPAIlifHAX MPOLECiB
y THOPOIHO-PYJHHX KOMIUIEKCAaX TparoBoi (opmarii
3axignoi Bonmni [14], 30kpema mpu popmyBanHi ca-
MOpPOTHOMITHOI MiHepasizallii 3a y4acTi TaKiX aKTHB-
HUX areHTiB SIK AIOKCH]I BYTJIEINI0, a30T 1 XJIOp.

BucnoBku. OTxe, 32 JaHUMH JICTAJIbHUX METPO-
rpadig9HAX, METPOXIMIYHMX 1 MiHepamodIroigo-
JIOTIYHUX JIOCHI/DKEHb JOBEJICHO BHHSITKOBY pOIIb
mikBanii 'y (OpMyBaHHI CaMOPOIHOMIIHOTO 3py-
JeHiHHA. Migh y BHTIIAL JpiOHHX Kpamelb pyIHOI
piAMHY icCHYBaja y po3IUiaBi HA MOMCHT CTaHOBJICHHS
TOBINi, B IpOIeCi JIKBalii BOHH BIIJUIMIHCSA BiJ
CHJIIKaTHOTO PO3IUIABY 3 HACTYITHUM I€pPepO3NOIiIoM
1 IEpeHeCEeHHsIM MiIHUX Kpameib Y CepeOoBHIIi IIH-
OMHHOTO BHUCOKOTEMIIEPATYPHOTO (UIFOINY Ta BimKiIa-
JIAaHHSAM Mifi Ha reoXiMigHUX Oap’epax, 4oMy CIIpHsiIa
HEPIBHOBAXXHICTH (PJIFOIIHOTO cepeIoBHIINA i OB’ 13aHa

3 HEI0 TeTeporeHisalis MarMaTHIHO-T1IpOTepPMalIbHOT
MiJICBMiICHOI CHCTEMH Ha YCiX eTarax MiHepalloTeHe3Y.

Ockinpkn  Qmoign  (QIKCYIOTh OCHOBHY BJa-
CTUBICTH CTaHy PEYOBHUHHU CEPEIOBHIIA MIHEPATIOYTBO-
peHHA — 1 MOOUTBHICTD, MaKCUMaJbHY HEBIIOPSIKO-
BaHICTh CTPYKTYPH, TEKYUiCThb—ILIMHHICTB, SIK B Marma-
THYHAX  (CHJIKaTHHX, COJBhOBHX, KapOOHATHHX)
pO3IUIaBax, TaK i y BOJHOMY 44 'a30BOMY PO3YHHAX, HA
MarMaTUYHOMY i MOCTMarMaTHYHOMY €Tamax MiHepa-
JIoTeHe3y, a caM Ipouec GopMyBaHHS CaMOPOJAHOMIJI-
HOTO 3PYACHIHHS PO3MIOYUHAETHCS 3 BIIACHE JIIKBAIIi-
HUX SIBUIL, TO Y MIJICYMKY 3 BUKJIA/ICHOT'O JIOTIYHO BHII-
JUBA€ i Ha3Ba HOBOI TiMoTe3u — (pIroimHO-TiKBaIliitHA
rimore3a IOXO/DKEHHS CaMOpPOJHOMITHOI — MiHe-
pamizaii.
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THE RESULTS OF ESTIMATION OF CATARACT TREATMENT POSTOPERATIVE
COMPLICATIONS STRUCTURE
PE3YJbTATBI OLIEHKH CTPYKTYPbI IOCJEONEPAIIMOHHBIX OCJIOKHEHU ITPA
JIEYEHUUN KATAPAKTbBI

Summary: The aim of research is the estimation of cataract treatment complications’ structure and patients’
comorbid status from point of view of transition to outpatient treatment of cataract.

Concomitant diseases to cataract such as hypertensive disease was occurred in (34,6£2,1)% patients and is-
chemic heart disease was occurred in (28,942,0)% patients and increase the development of postoperative compli-
cations in 1,8 and 2,5 correspondingly in comparison with patients who did not have such pathology.

Combination of cataract with glaucoma increases the risk of postoperative complications in 3,7 in comparison
with patients who did not have glaucoma, and the presence of mature cataract increases the risk of postoperative

complications in 1,8.

The total number of complications among the examined patients was equal to 60 (8,6+1,1)%. Such rate cor-
responds to world statistics of cataract phacoemulsification’s complications and proves the necessity of bed’s re-
tention in conditions of mass transition to cataract outpatient treatment.

Keywords: cataract, postoperative complications, concomitant somatic and eye diseases.

AnHotauus: [lensio uccneaoBanus ObUIa OlEHKA CTPYKTYPBI OCIOXKHEHUH NPH JISYSHUH KaTapaKThl U CO-
MyTCTBYIOICH 3a00JI€BaEMOCTH MALMCHTOB C MO3HIIUH Iepexo/ia Ha aMOyIaTOpHOE JICYCHHUE KaTapaKThI.

CormyTcTByIOIINE KaTapakTe IMIIepTOHUYECKast 00Je3Hb, KoTopas BecTpedanachk y (34,6+2,1)% OonbHBIX, 1
nimeMudeckast 6one3Hp cepana - y (28,9+2,0)% O0NBHBIX, MOBBIIAIOT PUCK PAa3BUTHS MOCIEONEPAIIMOHHBIX
ocnoxxHeHu# B 1,8 1 2,5 pa3 COOTBETCTBEHHO B CPAaBHEHHH C OOJTBHBIMH, ¥ KOTOPBIX 3TOH ITATOJIOTHH HE BEISIBIICHO.

CoueTaHre KaTapakThl C TIIAYKOMOH MOBBIIIACT PHCK ITOCICONEPAIMOHHBIX OCIOKHEHHH B 3,7 pas3a B cpaB-
HEHHH C OOJBHBIMHY, Y KOTOPBIX TTIAYKOMBI HET, a HAIM9IHE 3peNIoi KaTapakThl - B 1,8 pasa.

OO0111ee KOJHUYECTBO BBISBIICHHBIX MOCICONEPAIMOHHBIX OCIOXKHEeHUH coctaBuio 60 (8,6+1,1)%, uro cooT-
BETCTBYET MUPOBOM CTATUCTHKE OCIOXKHEHM Tociie GakodMynbcuuKau KaTapakThl U MOATBEPKAAET HEOO-
XOJUMOCTb COXPAHEHHUS KOEK JUIsl CTAI[MOHAPHOTO JIeueHUs! OOJIbHBIX ITPU MAaCCOBOM IEpexXo/ie Ha aMOyIaTopHOe

JICUCHHUC KaTapaKThI.

KaroueBsblie ciioBa: KaTapakTa, moCJIConcepafuOHHBIC OCIO0KHCHUA, COMMYTCTBYIOIUEC COMAaTUYCCKUE U I'JIa3-

HbBIE 3200JIEBAHUS.

IHocranoBka mpoOJembl. TeHneHIMs cTapeHUs
HaceJICHUsI CIIOCOOCTBYET YBEIMUYCHUIO KOJIMYECTBa
OOJIPHBIX KaTapakTOH, NpHYEM IO CYLIECTBYIOIIUM
nporHo3am k 2025 rogy KOIM4YeCTBO CIIENBIX OT KaTa-
PaKTHl B MHPE MOXET COCTaBUTH Oosee 40 MIiIH. 4emo-
BeK. KonmmuecTBO OONBHBIX KaTapakTOH CYIIECTBEHHO
BO3POCJIO B TEUEHHE IOCIEAHHUX ACCATHICTHH, MpPHU-
4ewM, erie 6oiee 3aMEeTHBIA POCT 3a00I€BaEMOCTH TIPO-
rHo3WpyeTca B Ommwkaiimem Oymymem. Ilo maHHBIM
psima aBTopoB 6omee 60% omneparnyii, BEIIOIHAEMBIX B
0(TaJIBMOJIOTHYECKHUX YUPESIKACHUSX, TIPOBOJATCS I10
noBOAY KatapakTsl [2,14-16,18-20].

Karapakra uMmeeT 3HAYHTENBHOE PaCIpPOCTpaHE-
HHUE, KaK B Pa3BHBAIOIIUXCS CTpaHAX, TaK M B Pa3BH-
TBIX. Y CTAaHOBJICHO, 4TO OoJiee 53 MIIH. 4eJIOBEK B MUpE
MOTEPSUTH TPYAOCIOCOOHOCTh W3-3a KaTapakThl, MPH-
4eM 52 MIH. U3 HUX MPOXHUBAIOT B Pa3BUBAIOIIMXCS
cTpaHax. MOXHO OTMETHTb, YTO PACHPOCTPAHEHHOCTH
KaTapakThl CPEIU XKUTENIEH Pa3BUTHIX CTPaH TaK JKe JI0-
crarouyHo Bbicoka. Hampmmep, B CIHA karapakty
umetot 20,5 mutH. (17,2%) sxurteneii crapme 40 ner, u3
Hux 42% - B Bo3pacte ot 52 no 64 ner, 60% - B BO3-
pacte ot 65-74 ner, 91%- B Bo3pacte 75-85 ner
[14,19].
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B VYkpanHe eXeromHo perucTpupyeTcsl CBBIIIE 3
MUJUTMOHOB OOpAIeHUH TpaX<1aH 3a METUITHHCKOM TT0-
MOIIIBIO ITPpH 3a00JIeBaHMSIX T1a3. B cTpykType riaa3Hoit
3aboneBaemoctr mociexane 10 jer Karapakra 3aHH-
Maet Bropoe Mecto (11%) mocne 3aboneBannii KOHB-
foHkTHBHI (30,7%) [1,11-13].

AHaimu3 mocjaeanux mybauxanmid. brarogaps
UCIIOJIB30BaHUIO HOBEHIIMX XUPYPTUUECKUX TEXHOIO-
TU U COBpPEMEHHON amnmapatrypsl  KOJIMYECTBO
HUHBAJIUJIOB, CJIENIOTa KOTOPBIX CBA3aHA C KaTapakToil, B
VYkpaune 3a nocneanue 10 nget coxparmiocs ¢ 10% no
1% [1,9,11,12].

OpHaKo Jaxe TP BEICOKOM MacTepCcTBE OTaib-
MOXHpYpTa U KaueCTBEHHOM TEXHHYECKOM obecriede-
HUHM OIEpaliy TPH XUPYPTHUECKOM JICUCHUH KaTa-
PaxTHI B OTIPENIEIICHHOM IIPOLIEHTE CITydacB HaOJroma-
IOTCSl pa3iMYHBIC TIOCIICOTIEPAIMOHHBIC OCTIOKHEHUS.
K HIM OTHOCATCS: KHCTO3HBIM MaKYISIPHEII OTEK, UPH-
JIOLUKJINT, OTeK pOroBuilbl, quciaokaius MOJI, uadek-
IIMOHHBINA SHAO(PTAIBMHT, pa3pbiB WIN OTCIIOHKA CET-
yatku [2,3,7,8,17]. Kaxxgoe u3 3THUX OCIOKHEHUH, 10
JAaHHBIM pa3HBIX aBTOPOB, BCTPEYAETCS JOCTATOYHO
penko (B 0,3-3,3% ciyuaeB), a Becb 00bEM OCTIOXKHE-
HUHM nocie pakodIMyIbCHpUKAINI KaTapaKThl MOXKET
nocturats 8,7%.

Bbienienue He pelIeHHBIX paHee 4YacTeill Mpo-
6nembl. CTaHIAPTOM JICUCHUS KaTapaKTHl B OOJBIIIHH-
CTBE CTPaH MUpA SBIACTCSA XUPYPTUSI OJHOTO JHS, 9TO
COKpaIaeT HeoOXOJUMOCTh B KOGYHOM (OHIE U TPH-
BOJUT K 5KOHOMHUH IHEPTOHOCHUTEJIEH U MaTepUaIbHBIX
pecypcoB. AMOynaTopHasi XUPYpTUs Takxke Cylle-
CTBEHHO CHIDKACT SYMOLMOHANIbHBIE, (PU3UYECKHE U Ma-
TepHaNbHbIE 3aTPAThl NAllUEHTA.

Pe3ynbraThl JleueHUs KaTapakThl 3aBHCAT HE
TOJIBKO OT IIPUMEHAEMOH annapaTypbl U TEXHOJIIOTUH, a
Tak)Ke HABBHIKOB M YMEHWH XHpypra, HO U OT IIEJIOTO
psiia COMyTCTBYIOMUX (DaKTOPOB, KOTOPHIC OMpere-
JISIOT CYIIECTBOBaHHE TPYIIIBI PUCKA OCIOKHEHHA. B
YCIOBHAX YKpawWHBI epexol Ha aMOyIaTopHoOe Jieue-
HHUE KaTapaKThl IMEET Psi/l OTPAaHHYCHHIA, YTO 00YCIOB-
JICHO TIOKWJIBIM M CTapYeCKUM BO3PACTOM OCHOBHOM
MAacchl TAlMeHTOB, HAJTUYHEM y HHUX 3HAYUTEIHHOTO
KOJINYECTBA COMATHYECKUX M TJA3HBIX 3a00JeBaHUI
[4-6]. TpebyroT mambHeHIEero u3y4deHHus CTPYKTypa
MOCJIEONIEPAIMOHHBIX OCJIOKHEHUH, TPUYUHBI UX BO3-
HUKHOBEHUS, OCHOBHBIE TIOKA3aHUs K CTAIHIOHAPHOMY
WK aMOyJIaTOPHOMY JICYCHUIO KaTapaKThI.

Hensio wccienoBaHus SIBHIACH OICHKA CTPYK-
TYPBI OCJIOKHECHUH TPH JICUCHUH KATAPAKTHl M COITYT-
CTBYIOIICH 3200JIEBaAEMOCTH MAIIMEHTOB C MO3HIINH T1e-
pexonia Ha aMOyIaTOpPHOE JICYCHHUE KaTapaKThl.

OcHoBHOII MaTepnas mucciaefaoBanuii. beuo
npoananm3upoBaHo 700 uctopwuii 60JI€3HN NMAIIMEHTOB,
MIPOOTIEPUPOBAHHBIX B XapbKOBCKOW TOPOJICKON KITH-
Hudeckoi 6ompHUIE Nel4 um. mpod. JI.JI. 'mpmmana.
B uccnenyemoii rpynmne 66u10 399 (57%) KeHIUH U
301(43%) myxunna. Bo Bcex BO3pACTHBIX IPyIINax KO-
JIUYECTBO MYKUMH ¥ KESHIIWH ObLTO OJIN3KOE, TOJIHKO B
rpymme (71-80) et xeHIuH ObII0 BABOE O0JIbIIE, YeM
MYKYHH, YTO MOKET OBITh CBSI3aHO C OOJIBIICH IPOIOII-
JKUTEIBHOCTBIO KHU3HH KCHIIVH.

OpHOM M3 NPUUYUH MOCIEONEPALUOHHBIX OCI0XK-
HCHHU SIBIISICTCS 3peias KaTapakTa, 4YTO CBSA3aHO C

HEOOXO0ANMOCTBIO 00JIee IUTNTETBHOTO HCIIOIB30BAHUS
yIbTpa3ByKa npu (HakodIMyJIbCU(DUKALINN B CPABHCHUN
C HayaJIbHOM U HE3PENION KaTapaKkToi. AHaNu3 pacupe-
JETICHUS! TIAIIIEHTOB HCCIIEAyEMON TPYIIBI B 3aBUCH-
MOCTH OT CTaAHMM KaTapakThl MO3BOJHI YCTaHOBHUTb,
YTO 3pETyI0 KaTapakTy K MOMEHTY OIEpald MMeEIn
210 manuenToB, uto coctaBmwio (30+1,8)% ot Bcei
rpymnnbl OONBHBIX, 13 HUX — 84 (12+1,3)% MyX4YUHBI 1
126 (18+1,5)% xenmun. Hespenas xarapakra Oblia y
364 (52+2,0)% nanuentos (161 (23+1,6)% myxuuHa 1
203 (29+1,8)% okeHIIMHBI), Ha4yaiubHas — y 126
(18+1,5)% mnamumentos (56 (8+1,1)% myxuun u 70
(10+1,2)% sxeHmuH). YCTaHOBIEHO, YTO AOCTOBEPHO
qamie 3pesas KaTapakTa BCTpedanach B TPYIIE JKEH-
IIVH (x2:4,6; p<0,05), Takxke dHamie, 4eM B TpPyIIC
MYX4HUH, B 9TOH IpyIIe BCTpedyasach He3pemnas KaTa-
pakra (¥>=12,9; p<0,05).

AHanu3 BIUSHUS CTAJANU KaTapakThl Ha 9acTOTY
BCTPEYAEMOCTH OCJIO)KHEHHH C HCIIOIb30BaHHEM Tal-
JIMI CONPSKEHHOCTH M TOKa3aTelisi OTHOLICHHUS ILaH-
coB OR moka3zaJi, 4T0 OCJIOKHEHHUS IOCTOBEPHO Halle
BCTpeYanuch Ipu 3pejioii katapakte (°=3,95; OR=1,8;
p<0,05), yeM mpu APYrUX CTATUIX 3a00ICBAHUSL.

ITpm oneHKe IITa3HOTO CTaTyca y MAIMEHTOB ObLTH
BBIABIICHBI OJIM30PYKOCTh BBICOKOI CTENCHHM, IJIay-
KOMa, 3a00JIeBaHHs CETYATKN M 3pUTEILHOTO HepBa. B
00CNIeTOBaHHOW TPYyIIe NMAlMEeHTOB BCTPEYAICh pa3-
HBIC BU/IBI KaTapakThl (BO3pacTHas, TpaBMaTHUYECKas,
OCJIO’KHEHHasI, JTydeBasi, TOKCHUEeCKasl, BhI3BaHHas 00-
MU 3200J€BaHUsIMH, BpOXIeHHas). Y 574
(8244,9)% nauneHToB ObLIA BHISBICHA BO3PACTHAs Ka-
TapaxTa.

Cpenu nanuenToB 6sut0 79 (11,3+1,1)% 4venoBek
¢ BbICOKOU Omm3opykocthio, 84 (11,9£1,2)% — ¢ rnay-
komoi, 69 (10£1,2)% — c 3aboneBaHusIMU ceTYaTKH, 14
(2,0+0,5)% — 3puTensHOTO HEepBa, 455 (64,9+1,9)% ma-
LIMEHTOB HE MMeEJ IJIa3HOHM MaToJIOTHH, COMYTCTBYIO-
mei KkarapakTe. AHAIN3 CTPYKTYPBI COMYTCTBYIOIIMX
KaTapakTe IJIa3HbIX 3a00JIeBaHUI OKa3aJl, 9TO Hanbo-
Jiee pacrpoCTPaHEHHOH MTAaTOJIOTHEH B TPYIIIe MalueH-
TOB OBUIN ONMM30PYKOCTH M riaykoma ((23,2+1,7)% ot
o011ero KoJnuecTBa O0IBHBIX).

Karapakra, oc/10:KHeHHasI TJ1ayKOMOIA, 110 1aH-
HBIM JUTepaTypsbl Habmogaercs B 17-38,6% ciryuaen
[8]. K OCHOBHBIM OCIIOKHEHHSIM, BOSHUKAIOLIMM ITPU
XUPYPrUy KaTapaKThbl, COYETAIOLIEHCS C OCIOXKHEHHON
OTKpPBITOYTOJIbHOM TIJIayKOMOM, OTHOCSITCSI: OTEK pOro-
BUIIbI, BOCHAJMTENBHBIC PEaKIHW IJa3a, BBINAJCHHE
¢ubpuHa B mepepHel kamepe, TUIOTOHUS, TrHdema
[10].

B Hamem uccienoBaHWM COYETaHHE TTIAYKOMBI U
KaTapakThl BbLIBICHO y 56 (7,8+1,2)% OonbHbIX. B
CBSI3M C BO3MOXKHBIM BIIMSIHUEM HAaJIM4HUs TJIayKOMBI HA
HCXOJ] XUPYPrHYECKOT0 JICUSHHUS KATapaKThl U BO3HHK-
HOBEHHE IIOCJICONEPAIMOHHBIX OCJIOKHEHUH, HaMu
ObUT TIpOBEICH OoJiee NeTaabHBIN aHAIN3 BCEX CIIy4JaeB
KaTapakThl, OCJI0KHEHHOU Il1layKoMoH. B rpynne myx-
YUH TaKoe codeTaHue BbIIBICHO y 36 (12,1+£2,1)%
OOJIbHBIX, CpPEAHWII BO3pacT KOTOPHIX COCTAaBMII
(76+8,7) ner ¢ pazmaxom ot 53 no 88 ner. Cpennee
BpeMsi IpeObIBaHMS Ha CTAL[MOHAPHOM JICYEHHH STHX
0onbHBIX cocTtaBwio (6,3+3,1) cyrok, mpuyem B 25
Cllydqasix 9TO BpeMs IpeBbIIano 7 cyTok. B rpymme
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JKEHILMH COYETaHHe ITIayKOMBI M KaTapaKThl BHLBICHO
y 22 (5,5%1,4)% OompHBIX, CPETHHUN BO3PACT KOTOPBIX
cocrasui (74+8,2) romga ¢ pasmaxom ot 54 mo 91 roxa.
Cpennee BpeMs npeOBIBaHUS HA CTAI[MOHAPHOM Jieue-
HUH 06110 (6,042,4) cyTOK, IprdeM B 15 cirydasx 3To
BpeMs MpeBbImaio 6 cyrok. OneHKa BIUSHUS coveTa-
HUS IJIAYKOMBI C KaTapaKTOM Ha pa3BUTHUE IOCIIeoNepa-
IIMOHHBIX OCJIOKHEHUH ITOoKa3aja Hajlyie 3HaYuMOTo

Bmstaus (x2=13,9; OR=3,72; p<0,05). 3HaueHue mOKa-
3arenst OR yka3pIBaeT, uTo riiaykoma y OOJIbHBIX KaTa-
PaKTOii MOBBIIIAET PUCK MOCICONEPAIIMOHHBIX OCI0XK-
HEeHW B 3,7 paza B CpPaBHCHUH ¢ OOJIBHBIMH, ¥ KOTOPBIX
[JIAyKOMBI HET.

Pacripenenenue OONBHBIX B 3aBUCUMOCTH OT
CTPYKTYpPBI COIMYTCTBYIOIICH 3a00JICBACMOCTU IIPE-
CTaBJICHO B Ta0O1I. 1.

Tabuumna 1
PacnipenencHre My»4YdH U KCHIIMH B 3aBUCHMOCTH OT YaCTOTBI BCTPEUYAEMOCTH COMYTCTBYIOIUX 3a00JicBa-
Hwif, (%)
3aboeBaHus

I'pynnst Bricokas ApTpur, no-

Ca I'b UBC omu3opy- I'maykoma ’

Jarpa
KOCTh

Myx-
UL 33 79 78 12 36 11
(n=301) (10,94£2,3) (26,4+3,2) (25,943,2) (4,1£1,4) (12,1+2,1) (3,6x£1,4)
Ken- 156 122 25 22 34
IITUHBI 56 (13,8+1,9) (39£2,6)* (30,542.5) (6.3+1.3) (5,5+1,4)* (8,4+1,5)*
(n=399) (p<0,001) T T (p<0,01) (p<0,02)
Bcero 235 200
(n=700) 89 (12,8+1,5) (34.642,1) (28.942,0) 37 (5,6£1,0) | 58 (7,8£1,2) 44 (6,7+1,1)

[IpuMeyanus: *- pa3inuyus B 4aCTOTE BCTPEUAEMOCTH 3a00ICBAHUs Y MY>KYHH H
JEHLIMH J0CTOBEPHBI M0 KpuTepHuio x> (p<0,05); N — 06beM rpymmbL.

Awnanus 3a0oneBaeMocTu 60bHBIX (Tabu. 1) noka-
3aJ1a, 4TO Hanbojee pacHpOCTpaHEHHBIMHU COIYTCTBY-
IOIMAMU KaTapakTe 3a00JIeBaHISIMHA ObUIA HIIEMHUYC-
ckas 6ome3Hb cepama — 200 (28,942,0)% u runepToHu-
yeckast 6one3np —235 (34,6+2,1)% OonpHEIX. Kpome
Toro y 44 (6,7£1,1)% OONBHBIX HMENTHCH 3a00JIEBaHUS
cycTaBoB, y 89 (12,8+1,5)% — caxapuslii auadet. 3a00-
JIEBaHUS OPraHoB JbIXaHWS BbIABIEHBl y 161
(23+5,4)% manuenTta, HUMTOBHUIHOW jkene3pl — 91
(13+4,3)%, XKT — 175 (25 5,6)%, mouek —112
(16x4,7)%.

CratucTuueckasl OlleHKa BIUSHUS COYETaHHS Ka-
tapakthl 1 MBC Ha pa3BuTHE MOCIEONEPAIIMOHHBIX
OCIIO)KHEHUH TMOKa3ajia HaJudue 3HAYUMOTO BIUSHUS
(x°=10,7; OR=2,5; p<0,05). 3nauenne OR yka3siBacT
Ha T0, yTo y nauuenToB ¢ UbC puck nocneonepanuoH-
HBIX OCJIO)KHEHUH B 2,5 pa3a Bblllle, YEM Y NAL[UEHTOB,
He uMmeromux MBC. Ouenka BnusiHus ['b Ha pa3zButue
MOCJICONICPAIIMOHHBIX OCJIOXHEHUH Yy OOJIBHBIX KaTa-
PaKTOH TarKe MoKa3ajia HaTMIre 3HAYUMOTO BIIASHUS
(?=4,4; OR=1,8; p<0,05).

Onenka comaTHYecKod 3a00JieBaeMOCTH O0JIb-
HBIX KaTapakTOH OCOOEHHO akTyajbhbHa B CBETE Iepe-
X0Jla Ha aMOyJIaTOpHOE JICUCHUE, MOCKOJIbKY HATUIHe
MATOJIOTHU M CUCTEMAaTHYECKUU TpUeM pPa3TMIHBIX
MpenapaToB MOTYT CTaTh NMPUYUHONW BO3ZHHKHOBEHUS
MOCJICONICPAIMOHHBIX OCTOXKHeHuil. Ha ocHoBaHuM
MPOBEJICHHOIO0 aHaju3a YCTAaHOBJIEHO, uyTo 112
(16+1,4)% manneHToB HE UMEIl COITYTCTBYIOIIEH MaTo-
JIOTHH, OJHO COIYTCTBYIOIee 3a00NIcBaHHE UMETH 82
(13+1,3)% GonbHbIX, 1Ba — 114(18+1,5)%, Tpu — 146
(23+1,6)%, yetbipe u Oosee 3aboneBanmnid uMenn 171
(27%£1,7)% nanment. Takum 06pa3om, OTydeHHEIE pe-
3yJIBTATHl YKa3BIBAIOT Ha CIOXKHOE COMATHYECKOE CO-

CTOsIHUE OOJIBIIMHCTBA OOJIBHBIX, YTO YBEJINUMBACT Be-
POSITHOCTh ~ BO3HUKHOBEHHUSI  IOCIEOIEPAUOHHBIX
OCJIO’)KHEHUH.

OO01mee KOTMYECTBO BBISBICHHBIX WHTpA- H II0-
CIICOTIEPALIMOHHBIX OCIIO)KHEHHA B aHATH3UPYEMOH
rpymme 6onbHBIX cocTaBmito 60 (8,6+1,1)%, uro coot-
BETCTBYET MHPOBOH CTATUCTHKE OCIIOXHEHHUH TOCIie
(baxoamynbcupukanuu karapaxts [ 14-16,18-20].

MO>KHO OTMETHTb, YTO HanboJiee YacTo BCTpeya-
IOIIMMHUCS OCJIOXKHEHHSMH OBLTH OTEK POTOBHIIBI M MO-
CJICONePallMOHHBIA MPHUIOIMKIINT, HAOIOAaBIINECS B
42 cayyasix, uto coctaBuio (6,0+0,9)% ot obuiero xo-
JIMYECTBA IPOONEPUPOBAHHBIX OONBHBIX. JlaHHBIE
OCJIO)KHEHUSI, B OOJIBLIMHCTBE CIIy4aeB, SBISIOTCS OT-
BETHOU peakIieil riia3a Ha ONEePaluOHHYIO TPaBMY.

OTek pOoroBUIIEI OBLT BBISBJICH Yy 25 MaIMeHTOB,
9T0 cocTaBmio (3,6+0,7)% 0T BceX OONBHBIX HCCIIEY-
€MOIl TpYNIbI, IpPUYEM KOPPEISLHHA MEXIy CTaiaueit
KaTapakThl U MMOSBJICHUEM OCJIOKHEHUsI HE BBISBIIECHO.

VpuouMKINT B MOCIEONEPAIMOHHOM TEpUoJIe
umen mecto y 17 (2,4+0,6)% GonpHBIX. M3 3THX Tanm-
eHToB y 11 ObuTa He3penas KaTapakTa, y 2-X — Hadaslb-
Hast M 'y 4-X — 3peJiasi, 4TO TaKKe YKa3blBaeT Ha OTCYT-
CTBHUE BIIUSIHUS CTA/IMU KaTapaKThl HA MOsBJICHHE JaH-
HOTO OCJIOXHEHHSI.

[{unroxopuronanbHas OTciIolKa Oblia BBISIBIEHA
y 9 (1,3+0,4)% OONBHBIX, KOTOPHIM OBIIM IIPOBEICHBI
KOMIUIEKCHBIE OIlepaTHBHBIE BMENIATENLCTBA (IKC-
Tpakuus kaTapaktel ¢ umiuiantauueid MOJI B covera-
HHUHM C aHTUTJIAYKOMaTO3HOH omneparueit). ¥ 4-x 60i1b-
HBIX C 3TUM OCJIO’)KHEHHEM Oblja 3penasi KaTapakTa, y
2-X — He3penas, y 3-X — HadaJlbHasl.

bonee TskenbIX OCHOXKHEHUH, ONMUCAHHBIX B JIH-
tepatype [14-20], B mccnemoBaHHONM TpyIIe MPooIe-
PUPOBaHHBIX OOJBHBIX HE OBLIO.



54 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#4(20), 201

L
7 EEST| |

BrbIBOABI M MepCNeKTHBBI JATbHEHIINX HccIe-
noBanmii. Karapakra 3aHuMaeT OJHO W3 BEAYIIHUX
MECT B CTPYKType 3a00JI€BaHHM I71a3a U €T0 IPUIATKOB
U SIBIISIETCSI HanboJIee J9acToil MPHYMHON yCTpaHUMOM
cienoTsl. biarogapst coBepIIeHCTBOBAHNIO COBPEMEH-
HOW O(TaIbMOJIOTHYECKOH armapaTypsl M IpHUMEHse-
MBIX TEXHOJIOTHH, a TaK)KE€ MacTepcTBa O(TAIbMOXH-
PYProB CTaHIapTOM JICUSHHUS KaTapaKThl B MUPE SIBJISI-
€TCsI XUpYPIus OfHOTOo JHs. Takoi Moaxox Mo3BoJseT
YOPOCTUTH CaMy HpOLEAYypY JIeUeHHs U Tocieonepa-
IIMOHHBIN TIEPUOJ], 3HAUYUTEIBHO COKPATUTh PACXObI
ne4eOHbIX yupexaenuil. C npyroit croponsl, amOysia-
TOPHOE JICYCHHNE KaTapaKThl TOJXOJUT JJAJICKO HE BCEM
nanueHTaM. OrpaHNYEHUAMH ABIITIOTCS TSDKENast Co-
MaTH4YecKas MaToJIOTHs (XpOHWIECKast MoYeyHas U Jie-
TO4Has HEAOCTATOYHOCTh, ICKOMIICHCAIUA IPYTHX
JKU3HCHHO BaXXHBIX (QYHKIIUIT), 00JIe3Hh ANbIreimMepa,
onuro()peHus, OHKONATOJIOTHA B COYCTAaHHU C IBYX-
CTOpOHHEH 3penoll katapakToil. [Ipu BrIOOpEe Mexmy
CTalMOHAPHBIM U aMOyJIaTOPHBIM JICUCHUEM CIIEyeT
YUUTBIBATh U COITYTCTBYIOUIYIO TJIAa3HYIO MATOJIOTHIO,
KOTOpPas MOXET CTaTh IPUYUHON IOCICONIEPALMOHHBIX
OCJIOKHEHHUH.

Amnanu3 ucropuii 6omesneit 700 GOIBHBIX MO3BO-
JMI TIPOaHAIN3UPOBATH CTPYKTYPY COIYTCTBYIOIIEH
KaTapakTe MaTOJIOTHH M TTOCIICOTEPAMOHHBIX OCI0X-
HEHUH, a Takke OLIEHUTh PUCK PAa3BUTHSA MOCIEOTepa-
IIMOHHBIX OCJIOKHEHUH.

Hawnbonee 4acTbIMU OCIOXXHEHUSIMH XUPYpPIHUe-
CKOTO JICUEHHs KaTapaKTbl OBUIM OTEK POTOBHILIEI
(3,6+0,7)%, upunoruknurt (2,4+0,6)% 1 IUIUOXOPHO-
uaaneHas otcioiika (1,340,4)%, xotopas Habmona-
Jach Iocje KOMIUIEKCHBIX OIEPAaTUBHBIX BMeIIa-
TEJIbCTB [IPU KAaTapaKkTe, COUETAIOLIENCS ¢ INIayKOMOM.

OCHOBHOW CONMYTCTBYIOIIEH KaTapakTe COMaTH-
YECKOW ITaTOJOTHEH SIBIISFOTCS THIEPTOHMYECKass 00-
JIe3Hb, KOTOpas BcTpedanach y (34,6+2,1)% OonbHBIX,
W UIIeMudecKkas 00ye3Hb cepana - y (28,9+2,0)% 60b-
HBIX, HaJIMYME KOTOPBIX MOJXKET SIBISTHCS OJHUM M3
(hakTOpOB Pa3BUTHA MOCICONEPALMOHHBIX OCIIOXKHE-
Huil. [Ipu runeproHmyecKor OOJE3HH PUCK Pa3BUTHL
MOCJIEONEPAIMOHHBIX OCIOXHEHUI y OOJNBHBIX KaTa-
paxToit moBemaercs B 1,8 pa3sa, a umemudeckoi 60-
JIE3HU cepala — B 2,5 paza B CpaBHEHUH C OOJBHBIMH,
HE UMEIOIIMMH 3TOH MaTOIOTHH.

CoueraHne T7IayKOMBI U KaTapaKThl BBIIBICHO Y
(7,8+1,2)% OONBHBIX W MOBBIIIAET PUCK IOCIEOTEpa-
IIMOHHBIX OCJIOKHEHUH B 3,7 pa3za B CpaBHEHHH C 0OJIb-
HBIMH, Y KOTOPBIX IJIAyKOMBI HET.

Hanmnume y mamueHTa 3pesoil kartapakTy IOBBI-
IaeT PUCK Pa3BHUTHS IOCIECONEPAOHHBIX OCIIOXKHE-
Huil B 1,8 pa3a B cpaBHEHUU C APYTMMU CTaJUsAMH Ka-
TapaKThlL.

IlepcnexkTHBOM 1ambHEHITUX UCCIIEIOBAHUMN SB-
JsieTCs HaydHOoe OOOCHOBaHHWE IMOKa3aHWH K aMOyma-
TOPHOMY W CTallHOHAPHOMY JICYCHUIO KaTapaKThl B 3a-
BHUCUMOCTH OT HAJIMYHS Y TAalMeHTa COMTyTCTBYIONIEH
COMAaTHYECKON M TJIa3HOH MaTOJIOTHH.
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FREQUENCY OF POLYMORPHIC VARIANTS OF THE GSTT1 AND GSTM1 GENES AMONG
LONG LIVERS WITH ARTERIAL HYPERTENSION AND OSTEOARTHRITIS RESIDING IN THE
CARPATHIAN REGION

Abstract

Objectives: The objective of the research was to study the relationships between the frequency of polymor-
phic variants of the GSTT1 and GSTM1 genes among long livers with arterial hypertension and osteoarthritis re-

siding in the Carpathian region.

Methods: Molecular genetic testing of genes of phase Il biotransformation of xenobiotics was performed in

166 long livers residing in Ivano-Frankivsk region. To compare the results, the patients were divided into four
groups: Group | included 53 long livers with stage Il arterial hypertension and stage Il osteoarthritis; Group Il
comprised 41 long livers with stage Il arterial hypertension without osteoarthritis; Group I11 included 34 long
livers with stage Il osteoarthritis without arterial hypertension; Group 1V comprised 38 apparently healthy long
livers (without any diagnosed disease).

Results: The analysis of the obtained data has revealed that the frequency of the functionally inactive GSTT1
and GSTAM1 alleles among the all long livers of Ivano-Frankivsk region was 24.70% and 46.99%, respectively. In
long livers of four comparison groups, the functionally active GSTT1 and GSTAM1 alleles predominated. There
were no statistically significant differences between patients with arterial hypertension and osteoarthritis and
healthy long livers with the GSTM1+/GSTT1+, GSTM1+/GSTT1-, GSTM1-/GSTT1+, GSTM1-/GSTT1-genotypes.
When studying the peculiarities of the onset and clinical course of arterial hypertension and osteoarthritis in long
livers, we have revealed that in 76% of cases, clinical manifestations of the disease were detected in senile patients
(over 75 years of age). A relatively slow worsening of symptoms was observed; the transition from the first to the

second stage continued for 10-20 years.
Keywords

Polymorphic variants of genes, GSTM1, GSTT1, long livers

Introduction.

The development of pathological conditions de-
pends on individual hereditary traits determining differ-
ent sensitivity to the same exogenous factors. The xe-
nobiotic detoxification system plays the key role in the
response of a particular person to environmental expo-
sure. Therefore, the study of individual peculiarities of
the detoxification system functioning being relevant
and necessary under conditions of modern anthropo-
genic load is essential when determining the individual
risk of developing pathological processes [1, 2]. There
are typically three stages involved in the system of xe-
nobiotic transformation, namely the activation of xeno-
biotics (phase 1), the detoxification of xenobiotics

(phase 11) and the elimination of xenobiotics from the
body (phase I11). Phase | — the activation of xenobiotics
or metabolic transformation — involves the attachment
of modifying functional groups (-OH, -SH, -NHs) to
xenobiotics with subsequent oxidation reactions, repair
reactions and hydrolysis reactions resulting in the for-
mation of intermediate metabolites. This process is cat-
alyzed by the cytochrome P4so microsomal enzyme sys-
tem (the family of cytochrome enzymes) and some
other enzymes (oxidases, reductases, hydrolases and
dehydrogenases) [3, 4]. Phase Il biotransformation —
the detoxification — involves the conjugation, that is,
the attachment of intermediate metabolites to endoge-
nous ligands which increase the hydrophilic nature of
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these compounds thereby contributing to eliminating
them from the body. Phase I11 consists in the evacuation
or the elimination of water-soluble, non-toxic sub-
stances from the body. This function is performed by
the transporters of the compounds that were formed —
P-glycoproteins which promote the excretion of xeno-
biotics into the bile or blood.

A large number of studies are dedicated to the
study of the phase Il enzymes involved in the detoxifi-
cation of xenobiotics, glutathione S-transferases in par-
ticular [5, 6]. The multigenic family of glutathione-S-
transferases detoxicates various aliphatic, aromatic and
heterocyclic compounds through their conjugation with
glutathione. Cytosolic glutathione-S-transferases are
divided into seven classes: a, y, ®, @, 6, 0, ¢. A large
number of polymorphic variants of the glutathione-S-
transferase genes have been found. Several deletion
polymorphisms of the glutathione-S-transferasep
(GSTM 1) and 6 (GSTT 1) genes determining the ab-
sence of functional enzyme activity have been de-
scribed. The current belief is that carriers of such dele-
tions are genetically predisposed to some multifactorial
diseases. The role of some genes including polymor-
phic variants of detoxification system in the develop-
ment of aging is now under consideration [7, 8, 9].

Due to the fact that the median age of the world’s
population has increased, great attention is paid to the
study of primary mechanisms of the body and popula-
tion aging as well as factors responsible for life expec-
tancy. Since in most cases, senile patients develop
comorbid pathology, the works dealing with the rela-
tionships between exogenous and endogenous factors
and longevity as well as the molecular and genetic
mechanisms of developing different diseases in long
livers are relevant. Our previous research has shown
that the most prevalent pathological conditions found
in long livers of the Carpathian region were arterial hy-
pertension (AH) and osteoarthritis (OA) [10]. A group
of scientists - Beihai Ge, Yadong Song, Yi Zhang,
Xiaowen Liu, Yuxiang Wen, Xiaomei Guo — conducted
a meta-analysis of 185 studies concerning glutathione
S-transferase M1 (GSTM1) and T1 (GSTT1) null pol-
ymorphisms and the risk of hypertension [11]. A de-
tailed analysis of 14 studies was carried out. The results
were controversial. The authors stated that in that study,
although they had pooled all published studies cur-
rently available on that topic, they believed their study
was still far from conclusive. The association of genetic
polymorphisms with hypertension was strongly influ-
enced by differences in the selection of cases and con-
trols, ethnicity, sample size, environmental factors and
other ecological factors. Selection bias was also possi-
ble in hospital-based studies because the GSTs might
be related to the risk for chronic diseases. And most
studies had not been clear about whether cases had rep-
resented the first diagnosis of hypertension. Further
studies with unbiased-matched homogeneous patients
and well matched controls were required to examine as-
sociations between the GSTM1 and GSTT1 polymor-
phisms and hypertension risk. Furthermore, the nega-
tive result also might be caused by interethnic differ-
ences [11].

Therefore, we were interested in conducting such
research on long livers of the Carpathian region.

Objectives

The objective of the research was to study the re-
lationships between the frequency of polymorphic var-
iants of the GSTT1 and GSTM1 genes among long liv-
ers with arterial hypertension and osteoarthritis residing
in the Carpathian region.

Materials and methods

At the study initiation, in lvano-Frankivsk region
(Ukraine) there were 4,586 people at the age of 90 years
and over (long livers). DNA samples taken from 166
long livers (the average age — 95 years) permanently
residing in Ivano-Frankivsk region served as a material
for study. In order to compare the results, the patients
were divided into four groups: Group I included 53 long
livers with stage Il AH and stage 11 OA; Group Il com-
prised 41 long livers with stage 11 AH without OA;
Group Il included 34 long livers with stage 11 OA with-
out AH; Group IV comprised 38 apparently healthy
long livers (without any diagnosed disease). Selection
criteria included age, ethnicity, length of residence,
health status (AH and/or OA without other diseases).
Inclusion criteria — patients must meet all of the follow-
ing criteria: 1) Male or female patient aged 90 years or
older; 2) patients: with arterial hypertension (AH) stage
I and/or osteoarthritis (OA) stage 11 and without other
diseases, or healthy; 3) ethnicity — Ukrainian; 4) length
of residence — all lifetime; 5) patients who, after the na-
ture of the study and the disclosure of their data have
been explained to them, have freely given Informed
Consent in writing. Exclusion criteria — patients will be
excluded for any one of the following criteria: 1) Male
or female patient aged have not 90 years or older; 2)
patients: with arterial hypertension (AH) stage I, I11, IV
and/or osteoarthritis (OA) stage I, IlI, IV 3) patients
with other diseases; 4) ethnicity — non Ukrainian; 5)
length of residence — some time; 6) patients who, after
the nature of the study and the disclosure of their data
have not been explained to them, and have not freely
given Informed Consent in writing.

The confirmation of medical information includ-
ing the diagnosis and clinical features of the disease
was made by family doctors or gerontologists; all the
information was provided to us with the patients’ con-
sent. Thus, we selected the patients without comorbid-
ities.

The glutathione-S-transferase gene (GSTT1 and
GSTM1) polymorphisms were determined using the
multiplex polymerase chain reaction method with the
detection in 1.5% agarose gel. The primers for the de-
tection of polymorphic variants of the GSTT1
andGSTM1genes were sequenced and the conditions
for amplifications were designed according to the pro-
tocol [12]. The obtained results were statistically ana-
lyzed using the y?method (Statistika 10.0), the Fisher’s
method and the odds ratio (OR).

Results

The analysis of the obtained data has revealed that
the frequency of the functionally inactive GSTT1 and
GSTM1 alleles among the all long livers of Ivano-
Frankivsk region was 24.70% and 46.99%, respec-
tively. The frequencies of the combinations of



Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #4(20), 201

L
yAEEST 57

GSTM1+/GSTT1+, GSTM1+/GSTT1-, GSTM1-
/GSTT1+, GSTM1-/GSTT1-allelic variants were pri-
marily studied in the group of long livers with AH and
OA in comparison with healthy individuals. There were

no significant differences in the percentage values of
the distribution of the genotype frequencies of the
GSTM1 and GSTT1 genes between these patients and
healthy long livers (Table 1).

Table 1.

Distribution of genotype frequencies of the GSTM1 and GSTT1 genes in patients with AH and OA compared to
healthy long livers

Group I, Group 1V,
Gene Genotype n=53 n= 38 v OR 95%ClI p
n % n %
GSTM1 GSTM1- 25 47.2 18 47.3 0.04 | 1.01 | 0.44-2.30 >0.05
GSTM1+ 28 52.8 20 52.7 0.04 |1.01 | 0.44-2.32 >0.05
GSTT1 GSTT1- 13 24.5 9 23.7 0.02 | 1.05 | 0.39-2.78 >0.05
GSTT1+ 40 75.4 29 76.3 0.02 | 0.95 | 0.36-2.53 >0.05
GSTM1+/GSTT1+ 21 39.6 15 39.5 0.04 | 1.00 | 0.43-2.33 >0.05
GSTM1+/GSTT1- 7 13.2 5 13.2 0.09 | 1.00 | 0.30-3.22 >0.05
GSTM1-/GSTT1+ 19 35.9 14 36.8 0.02 | 0.96 | 0.40-2.28 >0.05
GSTM1-/GSTT1- 6 11.3 4 10.5 0.05 | 1.09 | 0.28-4.14 >0.05

The frequency of the inactive GSTTML1 allele in
Group | was 47.2% and in Group 1V it was 47.3%,
while the frequency of the inactive GSTT1 allele was
24.5 and 23.7%, respectively. However, the highest risk
of developing AH and OA was observed in carriers of
the GSTM1-/GSTT1- deletion genotype (OR=1.09,

p>0.05). The analysis of the obtained data concerning
the genotype frequencies of the GSTM1 and GSTT1
genes among long livers of Group 1l compared to the
data of Group IV has not revealed any statistically sig-
nificant differences (x20.02 —0.04, OR= 1.0) (Table 2).

Table 2.

Distribution of genotype frequencies of the GSTM1 and GSTT1 genes in patients with AH and healthy long liv-

ers

Group I, Group IV,
Gene Genotype n=41 n= 38 e OR 95%CI p
n % n %
GSTM1 GSTM1- 19 46.3 18 47.3 0.02 | 0.96 | 0.40-2.32 >0.05
GSTM1+ 22 53.7 20 52.7 0.02 | 1.04 | 0.43-2.52 >0.05
GSTT1 GSTT1- 10 24.4 9 23.7 0.04 | 0.96 | 0.34-2.70 >0.05
GSTT1+ 31 75.6 29 76.3 0.04 | 1.04 | 0.37-2.92 >0.05
GSTM1+/GSTT1+ 16 39 15 39.5 0.04 | 0.98 | 0.40-2.42 >0.05
GSTM1+/GSTT1- 6 14.6 5 13.2 0.02 | 1.13 | 0.32-4.06 >0.05
GSTM1-/GSTT1+ 15 36.6 14 36.8 0.04 | 0.99 | 0.40-2.47 >0.05
GSTM1-/GSTT1- 4 9.8 4 10.5 0.07 | 0.92 | 0.21-3.96 >0.05

In long livers of four comparison groups, the func-
tionally active GSTT1 and GSTM1 alleles predomi-
nated. At the same time, the GSTT1 gene deletion was
less common as compared to the GSTM1 gene deletion
— by 1.89 times in long livers with AH and by 1.99
times in healthy individuals. The combinations of

GSTM1+/GSTT1+ allelic variants were most com-
monly detected in long livers of Group Il (38.2%) and
Group IV (39.5%). Similar results of the distribution of
GSTM1+/GSTT1+ allelic variants were obtained when
comparing long livers of Group Il and Group 1V (Ta-
ble 3).
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Table 3.
Distribution of genotype frequencies of the GSTM1 and GSTT1
genes in patients with OA and healthy long livers
Group Il, Group 1V,
Gene Genotype n=38 1 OR 95%ClI p
n % n %
GSTM1 GSTM1- 16 47 18 47.3 | 0.04 | 1.01 | 0.40-2.56 >0.05
GSTM1+ 18 53 20 52.7 | 0.04 | 0.99 | 0.39-2.50 >0.05
GSTT1 GSTT1- 9 26.5 9 23.7 | 0.00 | 0.86 | 0.30-2.51 >0.05
GSTT1+ 25 73.5 29 76.3 | 0.00 | 1.16 | 0.40-3.37 >0.05
GSTM1+/GSTT1+ 13 38.2 15 39.5 | 0.02 | 0.95 | 0.37-2.45 >0.05
GSTM1+/GSTT1- 5 14.7 5 13.2 | 0.02 | 1.14 | 0.30-4.33 >0.05
GSTM1-/GSTT1+ 12 35.3 14 36.8 | 0.01 | 0.94 | 0.36-2.45 >0.05
GSTM1-/GSTT1- 4 11.8 4 105 | 0.04 | 1.13 | 0.26-4.93 >0.05

Thus, there were no statistically significant differ-
ences between patients with AH and OA and healthy

long livers with the GSTM1+/GSTT1+,
GSTM1+/GSTT1-, GSTM1-/GSTT1+, GSTM1-
/GSTT1- genotypes.

Discussion

When studying the peculiarities of the onset and
clinical course of AH and OA in long livers, we have
revealed that in 76% of cases, clinical manifestations of
the disease were detected in senile patients (over 75
years of age). A relatively slow worsening of symptoms
was observed; the transition from the first to the second
stage continued for 10-20 years. The study of epige-
netic mechanisms of detoxification in these long livers,
that is the study of direct functional activity of enzymes
encoded by these genes is of great importance as well.

Our results concerning the frequency of the func-
tionally inactive GSTT1 and GSTM! alleles among
long livers of Ivano-Frankivsk region were similar to
those obtained by Lee [12] and Wang R [13]. We could
not reliably confirm the association of glutathione-S-
transferase (GSTT1 and GSTM1) gene polymorphism
and arterial hypertension as well. However, in contrast
to Klein T [14] who revealed that the normal distribu-
tion of the GSTM1 negative genotype in patients with
indication for hip or knee replacement indicated that the
role GSTML1 in those patients was different from that in
other aseptic inflammatory diseases such as ozone-re-
lated inflammatory reactions of the respiratory tract, we
have not detected any statistically significant differ-
ences between patients with OA and healthy individu-
als. The study carried out by Dae Jung Choi indicated
that the polymorphisms of GST gene might be a sus-
ceptibility factor in the development of osteoarthritis in
Korean population [15].

A number of authors have already analyzed the as-
sociation between polymorphic variants of different
genes including genes of the xenobiotic detoxification
system and life duration. For example, Pesch B. et al.
studied polymorphism of the CYP1A1, CYP1B1 cyto-
chrome Puso genes and the glutathione S-transferase
genes (GSTM1, GSTT1, GSTP1) in 205 Germans at the
age of 80 years and older as well as 294 Germans under
80 years of age. The most pronounced association be-
tween the GSTM1 gene deletion and longevity was
found in 14% of elderly Germans and 21% of individ-
uals of the control group [16]. Structural differences in

isoenzymes lead to different ability to metabolize xeno-
biotics resulting in different degrees of susceptibility to
multifactorial diseases [17].

For the first time ever, the glutathione-S-transfer-
ase gene (GSTT1 and GSTM1) polymorphism has been
studied in long livers of the Carpathian region. Further-
more, the peculiarities of the distribution of the GSTT1
and GSTML1 gene deletions in patients with AH and OA
have been investigated. Some authors have studied the
role of the GSTT1 and GSTML1 gene polymorphism in
predicting the development of comorbid pathologies
(AH and chronic obstructive pulmonary disease) and
the severity of their clinical course in Ivano-Frankivsk
region residents [18]. The GSTM1-/GSTT1- genotype
has been proven to be predominant in patients with
family history of such diseases. In contrast to our study
genetic polymorphism has been analyzed in elderly
people. Another author who studied the child popula-
tion of Ivano-Frankivsk region has found that the sever-
ity of placental dysfunction, gestosis and the risk of in-
trauterine growth restriction increase in the GSTM1-
/GSTT1genotype [19].

Conclusions

1. The frequency of the functionally inactive
GSTT1 and GSTAM1 alleles among the all long livers of
Ivano-Frankivsk region was 24.70% and 46.99%, re-
spectively.

2. Inlong livers of four comparison groups, the
functionally active GSTT1 and GSTM1 alleles predom-
inated.

3. There were no statistically significant differ-
ences between patients with AH and OA and healthy
long livers with the GSTM1+/GSTT1+,
GSTM1+/GSTT1-, GSTM1-/GSTT1+, GSTM1-
/GSTT1- genotypes.

Prospects for further research

The development of any multifactorial pathology
(AH and OA) requires the combinations of three fac-
tors, namely genetic factor, external environmental fac-
tor and stochastic factor. Therefore, the study of living
conditions and lifestyle of studied long livers is prom-
ising.
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CLINICAL MANIFESTATIONS OF DIABETIC POLYNEUROPATHY

Abstract. The authors have studied the clinical features and state of surface and deep types of sensitivity in
patients with diabetic polyneuropathy. In patients having diabetic polyneuropathy peripheral nerves of the lower
limbs get affected more compared to the upper ones, as evidenced by the ratio of values of vibration sensitivity on
the hands to those of vibration sensitivity on the feet. It is increasing with the duration of diabetic polyneuropathy.

Keywords: diabetic poly neuropathy, diabetes.

Introduction. nomic and social loss, caused by this disease is enor-

Over the past 10 years, the incidence of diabetes
has increased by more than 1.5 times, and the mortality
due to the disease has risen by twice [1, 2]. The eco-

mous due to its prevalence and resulting disabilities [3].
Diabetic polyneuropathy (DPN) is one of the most
common complications of DM. DPN causes disability
in patients of working age due to the development of
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diabetic foot syndrome [4]. DPN is known to cause an
increased risk of amputation by 1,7 times, the risk of
deformation of the foot by 12 times and the risk of foot
ulcers by 39 times [3].

The aim of research.

To explore clinical features and state of surface
and deep types of sensitivity in patients with diabetic
polyneuropathy.

Research objectives.

To study the tactile sensitivity, we used a 10-gram
monofilament ("Thio-Therm"), pain sensitivity was ex-
amined using a needle, temperature sensitivity - using
tubes with cold (10-15 ° C) and warm water (40-50 °
C).

Methods.

We have used the material of comprehensive
clinic, instrumental and biochemical study of 126 pa-
tients suffering from diabetes mellitus type 2 combined
with DPN who had been admitted to Chernivtsi re-
gional clinical endocrinology hospital and to neurology
department of Chernivtsi mental hospital as a base of
our study. The study involved 66 women and 60 men
aged from 35 to 65 years. Moderate diabetes was diag-
nosed in 102 patients, 24 patients were diagnosed with

severe form of the disease. 8 patients were in a state of
compensation of the disease, while 118 patients were in
that of subcompensation.

The patients were divided into 3 groups:

Gr. I - patients with DM suffering for under a year
(32 individuals);

Gr. II - patients with DM suffering for under 10
years (50 individuals);

Gr. III - patients with DM suffering for over 10
years (44 individuals).

While forming the control group virtually healthy
persons were selected so that the average age of the
group is not statistically significantly different from the
average age of the patients and corresponded to themin
the distribution by sex. The age of healthy individuals
donors ranged from 35 to 65 (average 51.5) years, re-
spectively.

The control group consisted of 20 virtually healthy
individuals.

In order to assess the clinical status of patients ob-
jectively, we used a scale of diabetic neuropathies,
where DPN severity was assessed by an analysis of the
patients’ feelings and of neurological symptoms (Table
1).

Table 1
DPN scale
Signs of disease Points
0 1 2

Pain lacking Moderate severe
Causalgia absent Moderate severe
Numbness absent Moderate severe
Paresthesia absent Moderate severe
Sensitivity

pain normal Reduced lacking
temperature normal Reduced absent
tactile normal Reduced absent
vibration normal Reduced absent
Achilles (tendon) reflexes normal Reduced absent
Heel walking normal hard impossible

The points were added on one side of the body,
and in if there were some disorders on only one side, it
was this point that had to be included in the number.
The minimum number for DPN was 3 points. To assess
the sensitivity of vibration, we applied 128 Hz tuning
fork. For this purpose, the leg of the tuning fork was
placed on symmetrical areas of the skin on the plane of
bony prominences and the time of feeling vibration was
measured. When the vibrations of the tuning fork be-
came shorter along the limb and the feeling in symmet-
rical points was different, it was indicative of the objec-
tive sign of disturbed vibration sensitivity. The results
were treated statistically using Student’s reliability t-
test

Results

The patients experienced common diabetic mani-
festations like periodic dry mouth, thirst and an in-
creased urination volume.

DPN diagnosis was made based on the typical
clinical manifestations of this diabetic complication, on
the findings of neurological examination of the patient,
and special tests.

96 (76.2%) patients complained of a dull diffuse
pain in symmetric parts of the lower limbs, in 40
(31.7%) patients it was so intense that kept them from
sleeping properly; paresthesia, which manifested itself
by goose pimples sensation in 88 (69.8%) patients, tin-
gling in 82 (65.1%) patients, numbness in 92 (73.1%)
patients. 20 (6.3%) patients felt painful tonic spasms in
the calf muscles of the foot, heaviness in the lower ex-
tremities was reported in 22 (17.5%) patients. 24
(19.0%) patients did not complain of their nervous sys-
tem. Objectively, there were disorders in pain sensitiv-
ity in 104 (82.5%) patients and temperature sensitivity
in 106 (84%) patients with polyneuritic type. Motor
changes, presented with weakness in the distal parts of
the legs, especially in the extensors of the foot were rec-
orded in 28 (22.2%) patients. Reducing Achilles (ten-
don) reflexes on the feet was observed in 72 (57.0%)
patients, lack of them in 16 (12.7%) patients. Vegeta-
tive-trophic disorders in the form of thinning and peel-
ing were observed in 76 (60.3%) patients, impaired
growth of hair on the legs in 46 (36.5%) patients, dis-
orders of the nail trophic in 50 (39.7%) patients.
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According to the results of neurological examina-
tion and duration of the underlying disease, the follow-
ing clinical forms of DPN have been identified:

When diabetes lasted not more than a year, distal
symmetrical sensory polyneuropathy was the most
common. While studying the neurological status we de-
fined sensitive reflex disorders of varying severity. Dis-
orders of sensitivity were polymorphic. The patients
complained of numbness, pain, cold feeling in the
lower extremities. The intensity of pain in the legs grew
at rest and at night to indicate its neurogenic nature and
is characteristic differential-diagnostic feature of this
particular diabetic complication, as in most vascular
complications the pain syndrome occurs at exertion
during the day. However, there was no weakness in the
distal and proximal muscle groups of the lower limbs
found while studying the neurological status or with
functional loads.

When diabetes with DPN lasted under 10 years,
the patients experienced predominantly distal symmet-
ric sensorimotor polyneuropathy. Typical complaints
of these patients were an increased fatigue when walk-
ing, weight loss in the muscles of the legs. In all cases
there was a polyneuritic type of sensitivity disorders.
The patients complained of feeling heat or "icy" cold in
their soles, "shooting” and "stabbing" pain and pares-
thesia in the legs, cramps in the shin muscles and those
of the toes. 8 patients experienced breach joint and
muscular sensations in the toes. 2 patients had disorders
of the sensitivity by the type of hyperesthesia with some
elements of hyperpathia on the feet and legs along the
front surface of the shins up to the knees. Knee-jerks in
7 patients were more vivid, in 5 of them they were
weakened, in other 2 they did not respond. Achilles re-
flexes were lacking in all the patients of this group. Be-
sides sensitive reflex disorders all the patients were re-
vealed weakness in peroneal muscle groups, which was

found in 6 patients at the rear flexion of the foot, and in
8 of them only in case of functional load (walking on
heels). We also observed moderate hypotrophy of mus-
cles of legs and feet.

In patients, suffering from diabetes for more than
10 years we observed sensorimotor polyneuropathy and
that with lesions of distal and proximal segments of the
feet. All the patients had difficulty rising from a seated
position and climbing a ladder, which evolved gradu-
ally (from a few weeks to 1.5-2 years) and was not ac-
companied by pain. While studying the neurological
status, we diagnosed two patients with paresis of the
quadriceps muscle of thigh up to 3 points and in one up
to 4 points. In 3 cases the weakness was only deter-
mined in functional activities. In all cases the weakness
was observed in peroneal muscle groups: in 3 patients
up to 3 points, in 4 individuals up to 4 points, in other
2 people only with a functional load. Reducing muscle
strength was accompanied by hypotonia and hypotro-
phy of the thigh muscles, 5 patients also experienced
hypotrophy in the muscles of legs and feet. All patients
were lacking Achilles reflexes, the knee ones were re-
duced in 3 patients and 4 of them were lacking Achilles
reflexes. In all cases we observed surface sensitivity
disorders with polyneuritic type like "gloves” and
"socks", reducing vibration sensitivity in the feet. There
were no sensitivity disorders in the area of the thighs.

State of surface and deep types of sensitivity in
patients with diabetic polyneuropathy.

The most common clinical manifestation of DPN
is a disorder of sensitivity, ranging from mild numbness
in the toes to deep anesthesia with neuropathic ulcers
and arthropathy.

State of surface and deep sensitivity in patients
with DPN is shown in Table 2

Table 2

State of surface and deep sensitivity in patients with diabetic polyneuropathy

Types of sensitivity Group I Group II Group 111
(n=32) (n=50) (n=44)

hypalgesia 14 (43,7%) 45 (90%) 37 (84,1%)
hyperalgesia 17 (53,1%) 3 (6%) -
analgesia - 2 (4%) 7 (15,9%)
thermohypesthesia 14 (43,7%) 46 (92%) 37 (84,1%)
thermanesthesia - 2 (4%) 7 (15,9%)
thermohyperesthesia 17 (53,1%) 3 (6%) -
|of the tactile sensitivity 19 (59,4%) 32 (64%) 36 (81,8%)
hyperesthesia 18 (56,3%) 3 (6%) -
hyperpathia 5 (15,6%) 10 (20%) 9 (20,5%)
allodynia 4 (12,5%) - -
| of the vibration sensitivity 20 (62,5%) 46 (92%) 44 (100%)
batyhypesthesia 4 (12,5%) 8 (16%) 9 (20,4%)

Table 2 shows that patients, suffering from DPN
with diabetes duration for under a year have mainly ir-
ritation of nerve fibers and clinical signs of hypersensi-
tivity of distal sections of upper and lower extremities
as well as allodynia. With longer duration of diabetes
symptoms of loss of nerve fiber function occur, as evi-
denced by a decrease in surface and deep sensitivity.

Thus, patients with DPN experience an increase in
the threshold of superficial and deep sensitivity, which
in turn explains the insensitivity of these patients to dif-
ferent micro traumas and a high risk of diabetic neuro-
pathic ulcers of the feet.
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DIE BESCHAFFENHEIT DER OXIDATIVEN MODIFIKATION VON PROTEINEN BEI DEN
PATIENTEN MIT DIABETISCHER POLYNEUROPATHIE

Zusammenfassung. Es wurde der Einfluss von MD und TTZ auf dem Malonaldehyd-Gehalt in den roten
Blutzellen bei der Behandlung der Patienten mit der diabetischen Polyneuropathien dauerabhingig des Diabetes
erlernt. Die beste Wirkung wurde bei der gleichzeitigen Gabe von Mildronat und Thiotriazoline beobachtet.

Stichworter: diabetische Neuropathie, Diabetes.

Einfiihrung. Die Beschddigungen der peripheri-
schen Nerven (Neuropathie) ergeben eine klinische
Trias von den Spétverwicklungen des Diabetes mellitus
(DM), die auch Retinopathie und Nephropathie um-
fasst. Klinische Formen der Neuropathie sind vielféltig
und zeigen sich nicht nur als generalisierte sondern
auch als lokale (Mononeuropathien, multifokale Neu-
ropathien) Beschiddigungen der peripherischen Nerven.

Bei der Hyperglykamie fiihren viele Prozesse (Au-
tooxidierung von Glucose, verstirkte Bildung der End-
produkten bei der iiberschiissige Glykosylierung von
Proteinen, die Aktivierung der Lipidperoxidation
(LPO), NO-synthase) zu einer iibermdBigen Bildung
von den freien Radikalen. Freie Radikale brechen die
Aktivitdt von zelluldren Strukturen, vor allem vom En-
dothel, verursachen endoneurale Hypoxie und fiihren
zur Entwicklung von DPN (diabetische Polyneuropa-
thie). Die Aktivitit des antioxidativen Systems (AOS)
des Korpers bei dem Diabetes ist reduziert, was mog-
lichst mit den genetischen Faktoren verbunden ist.

Trotz der grolen Zahl der Werke, die der Entwick-
lung von DPN gewidmet worden sind, finden einige
Fragen, die mit der Untersuchung der einzelnen Be-
standteilen der Pathogenese und Fritherkennung von
DPN verbunden sind, keine vollstindige Losung. Das
Studium von diesen Fragen ist wichtig nicht nur fiir die
Vertiefung der Kenntnisse iiber die Mechanismen der
Entwicklung von DPN, sondern auch fiir die Ausarbei-
tung der geeigneten Moglichkeiten bei der Behandlung
und fiir die Suche nach neuen wirksamen Medikamen-
ten, die ein reiches Wirkungsspektrum haben wiirden.

Der Zweck der Studie. Der Wirkung von Mildro-
nat (MD) und Thiotriazoline (TTZ) auf den Gehalt von

Malonaldehyden (MA) in roten Blutzellen bei der Be-
handlung von Patienten mit den diabetischen Polyneu-
ropathien in Abhéingigkeit von der Dauer des Diabetes
unterliegt der Untersuchung.

Materialien und Methoden. Wir untersuchten 88
Patienten mit Diabetes Typ-II, die in der stationire Be-
handlung bei der regionalen klinischen endokrinologi-
schen Fiirsorgestelle in Czernowitz wurden. Unter den
Patienten waren 38 Frauen und 50 Méanner im Alter 36-
65 Jahren. Diabetes mellitus (DM) vom mittleren Er-
krankungsschweregrad wurde bei 84 Patienten beo-
bachtet, vom schweren - 4 Patienten. 14 Patienten wa-
ren in dem Zustand der Kompensation der Krankheit,
74 - in dem Zustand der Subkompensation. Die Patien-
ten wurden in 3 Gruppen unterteilt:

| Gr. — die Patienten mit Diabetes bis 1 Jahr (29
Patienten);

Il Gr. — die Patienten mit Diabetes bis 10 Jahren
(32 Patienten);

111 Gr. — die Patienten mit Diabetes flir mehr als 10
Jahren (27 Patienten).

Zusatzlich wurden die Patienten in zwei Unter-
gruppen unterteilt:

I Untergruppe — die Patienten, die eine Basisthera-
pie bekommt haben; es beinhaltete eine Didt Ne9, Ma-
ninil je 5 mg zweimal pro Tag oder Insulin (2/3 der Ta-
gesdosis morgens und 1/3 — abends ausgehend von 0,7
bis 1,0 E/kg des Korpergewichts), Pentoxifyllin intra-
vends 5 ml pro 250 ml isotonische Natriumchloridi, Vi-
taminen B6, B12 (18 Patienten);

Il Untergruppe — die Patienten, die auf dem Hin-
tergrund der Basistherapie MD 10% - 5 ml intravends
einmal pro Tag fiir zwei Wochen erhielten (22 Patien-
ten);
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Il Untergruppe - 23 Patienten, die vom Hinter-
grund der Basistherapie TTZ (2,5% - 2 ml intramusku-
lar einmal pro Tag fiir zwei Wochen) erhielten;

IV Untergruppe - 21 Patienten, die vom Hinter-
grund der Basistherapie MD (10% -5 ml intravends ein-
mal pro Tag) und TTZ (2,5% - 2 ml intramuscular ein-
mal pro Tag fiir zwei Wochen) erhielten.

Bei der Bildung der Kontrollgruppe wurden prak-
tisch gesunde Personen so ausgewihlt, damit das
Durchschnittsalter der Gruppe statistisch signifikant
nicht unterschieden vom Durchschnittsalter der Patien-
ten und beantwortete ihnen in der Verteilung nach der
Geschlecht. Das Alter der gesunden Spender reichte
von 35 bis 65 (durchschnittlich 51,5) Jahren. Die Kon-
trollgruppe bestand aus 20 gesunden Personen.

Wir haben klinische und biochemische Methoden
benutzt. Die statistische Analyse von den Ergebnissen
wurde durch Student t-Test durchgefiihrt.

Diskussion der Forschungsergebnisse

In der Blutplasma von den Patienten mit Diabetes
mit DPN wurde die Steigerung des Niveaus der oxida-
tiven Modifikation von Proteinen (OMP) festgestellt,
auf Kosten der Aktivierung der Bildung der aktiven
Formen von Sauerstoff, was durch einen hohen Inhalt
an Endprodukt der Lipidperoxidation — MA belegt.

Die Indikatoren des MA-Gehalts in den roten
Blutzellen von den Patienten mit DPN sind in der Ta-
belle 1 gezeigt.

Eine wahrscheinliche Zunahme des MA-Gehalts
war auf 39,2% in der | Gruppe, auf 62,3% - in der Il
Gruppe und auf 94,1% - in der 111 Gruppe, im Vergleich
mit der Kontrollgruppe. Diese Zunahme ist von der
Dauer des Diabetes mit DPN abhing.

Nach der Basistherapie wurde eine wahrscheinli-
che Reduktion von MA angegeben, der ein von den
Endprodukten der Lipidperoxidation ist. Es zeigt die
Zunahme der oxidativen Modifikation von Proteinen
im Blutplasma der Patienten

mit DPN auf die Dauer von 1 Jahr (p <0,05) und
eine Tendenz zur Verringerung des Niveaus von MA in
den roten Blutzellen bei den Il und Il Gruppen (p>
0,05). Bei den Patienten, denen auf dem Hintergrund
der Basistherapie MD verabreicht wurde, ist der MA-
Gehalt signifikant niedriger um 16,9% in der Gruppe I,
um 19,3% - in der Gruppe Il und um 8,3% - in der
Gruppe I11. Bei den Patienten, die auf3er einer Basisthe-
rapie noch TTZ eingenommen haben, verringerte der
MA-Gehalt in den rotten Blutzellen um 19,7% in der
Gruppe I, um 22,1% - in der Gruppe Il und um 13,1%
- in der Gruppe 11 (p <0,01). Bei den Patienten, die auf
dem Hintergrund der Basistherapie gleichzeitig MD
und TTZ bekommen haben, verringerte sich der MA-
Gehalt um 22,9% und erreichte ziemlich zu dem nor-
malen Niveau, in der 1l Gruppe —um 29,9%, in der 111
Gruppe —um 18,4% (p <0,01).

Dieses Phianomen kann man durch eine starke An-
tioxidansaktivitdt von TTZ erkldren, was durch den
Zellen des Korpers zur Stimulation der Synthese von
antioxidativen Enzymen und zur ihren Entlassung ins
Blut fiihrt.

Antioxidative Wirkung von MD wird durch Um-
schalten der Oxidation von Fettsauren auf dem Weg re-
alisiert, der zur Reduktion von den Produkten der Lip-
idperoxidation und von Schdden an Zellmembranen
fithrt. Diese Prozesse durchfiihren zu einer signifikan-
ten Verringerung der Konzentration von MA, was auf
eine Abnahme der Intensitit der freiradikalischen Oxi-
dation von Lipiden in Patienten mit DPN wirkt. Es ver-
ursacht wahrscheinlich einen therapeutischen Einflufl
durch TTZ und MD.

Solcherweise wird sich in dieser Studie eine hohe
Effizienz von MD und TTZ auf dem Hintergrund der
allgemein anerkannten Behandlung erwiesen, was die
Laborleistungen verbessern und die klinischen Erschei-
nungen von DPN reduzieren lassen kann.

Schlussfolgerungen

1. Bei den Patienten mit DPN wurde die wahr-
scheinliche Erh6hung des Niveaus von Malonaldehyd
festgestellt, die auf die Dauer von Diabetes einwirkt.

2. In der Anwendung von Thiotriazoline oder
Mildronat bei der Komplexbehandlung der diabeti-
schen Polyneuropathie wurde eine Reduktion von Ma-
lonaldehyd gezeigt. Die beste Wirkung wurde bei der
gleichzeitige Gabe von Mildronat und Thiotriazoline in
allen drei Gruppen beobachtet.

Weitere Forschung in diesem Bereich wird die Be-
handlung von den Patienten mit dem Diabetes, der
durch eine Neuropathie kompliziert wurde, signifikant
verbessern.
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THE SENSITIVITY OF VIBRATION IN PATIENTS WITH DIABETIC POLYNEUROPATHY

Abstract. The authors have studied the sensitivity of vibration in patients with diabetic polyneuropathy. In
patients having diabetic polyneuropathy peripheral nerves of the lower limbs get affected more compared to the
upper ones, as evidenced by the ratio of values of vibration sensitivity on the hands to those of vibration sensitivity
on the feet. It is increasing with the duration of diabetic polyneuropathy.

Keywords: diabetic poly neuropathy, diabetes.

Introduction.

Diabetes is a chronic condition associated with ab-
normally high levels of sugar (glucose) in the blood.
Insulin produced by the pancreas lowers blood glucose.
Absence or insufficient production of insulin, or an in-
ability of the body to properly use insulin causes diabe-
tes.

The two types of diabetes are referred to as type 1
and type 2. Former names for these conditions were in-
sulin-dependent and non-insulin-dependent diabetes, or
juvenile onset and adult onset diabetes.

Diabetes mellitus (DM) is one of the most com-
mon diseases and remains one of the most complicated
health and social problems. In Ukraine there are nearly
1 million of diabetic patients, and approximately the
same number of people is believed to have undiagnosed
diabetes, that is, the real number of cases is around 2-
2.5 million people [1]. Over the past 10 years, the inci-
dence of diabetes has increased by more than 1.5 times,
and the mortality due to the disease has risen by twice
[2]. The economic and social loss, caused by this dis-
ease is enormous due to its prevalence and resulting dis-
abilities [3]. Diabetic polyneuropathy (DPN) is one of
the most common complications of DM. DPN causes
disability in patients of working age due to the devel-
opment of diabetic foot syndrome [4]. DPN is known
to cause an increased risk of amputation by 1,7 times,
the risk of deformation of the foot by 12 times and the
risk of foot ulcers by 39 times [3].

The aim of research.

To explore the sensitivity of vibration in patients
with diabetic polyneuropathy.

Research objectives.

To assess the sensitivity of vibration, we applied
128 Hz tuning fork. For this purpose, the leg of the tun-
ing fork was placed on symmetrical areas of the skin on
the plane of bony prominences and the time of feeling
vibration was measured. When the vibrations of the
tuning fork became shorter along the limb and the feel-
ing in symmetrical points was different, it was indica-
tive of the objective sign of disturbed vibration sensi-
tivity. The results were treated statistically using Stu-
dent’s reliability t-test

Methods.

We have used the material of comprehensive
clinic, instrumental and biochemical study of 126 pa-
tients suffering from diabetes mellitus type 2 combined
with DPN who had been admitted to Chernivtsi re-
gional clinical endocrinology hospital and to neurology
department of Chernivtsi mental hospital as a base of
our study. The study involved 66 women and 60 men
aged from 35 to 65 years. Moderate diabetes was diag-
nosed in 102 patients, 24 patients were diagnosed with
severe form of the disease. 8 patients were in a state of
compensation of the disease, while 118 patients were in
that of subcompensation.

The patients were divided into 3 groups:

Gr. I - patients with DM suffering for under a year
(32 individuals);

Gr. II - patients with DM suffering for under 10
years (50 individuals);

Gr. 1II - patients with DM suffering for over 10
years (44 individuals).

While forming the control group virtually healthy
persons were selected so that the average age of the
group is not statistically significantly different from the
average age of the patients and corresponded to themin
the distribution by sex. The age of healthy individuals
donors ranged from 35 to 65 (average 51.5) years, re-
spectively.

The control group consisted of 20 virtually healthy
individuals.

Results

The patients experienced common diabetic mani-
festations like periodic dry mouth, thirst and an in-
creased urination volume.

DPN diagnosis was made based on the typical
clinical manifestations of this diabetic complication, on
the findings of neurological examination of the patient,
and special tests.

The most common clinical manifestation of DPN
is a disorder of sensitivity, ranging from mild numbness
in the toes to deep anesthesia with neuropathic ulcers
and arthropathy.

State of surface and deep sensitivity in patients
with DPN is shown in Table 1
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Table 1

State of surface and deep sensitivity in patients with diabetic polyneuropathy

Types of sensitivity Group I Group II Group IIT
(n=32) (n=50) (n=44)

hypalgesia 14 (43,7%) 45 (90%) 37 (84,1%)
hyperalgesia 17 (53,1%) 3 (6%) -
analgesia - 2 (4%) 7 (15,9%)
thermohypesthesia 14 (43,7%) 46 (92%) 37 (84,1%)
thermanesthesia - 2 (4%) 7 (15,9%)
thermohyperesthesia 17 (53,1%) 3 (6%) -
Lof the tactile sensitivity 19 (59,4%) 32 (64%) 36 (81,8%)
hyperesthesia 18 (56,3%) 3 (6%) -
hyperpathia 5 (15,6%) 10 (20%) 9 (20,5%)
allodynia 4 (12,5%) - -
L of the vibration sensitivity 20 (62,5%) 46 (92%) 44 (100%)
batyhypesthesia 4 (12,5%) 8 (16%) 9 (20,4%)

Table 1 shows that patients, suffering from DPN
with diabetes duration for under a year have mainly ir-
ritation of nerve fibers and clinical signs of hypersensi-
tivity of distal sections of upper and lower extremities
as well as allodynia. With longer duration of diabetes
symptoms of loss of nerve fiber function occur, as evi-
denced by a decrease in surface and deep sensitivity.

Thus, patients with DPN experience an increase in
the threshold of superficial and deep sensitivity, which
in turn explains the insensitivity of these patients to dif-
ferent micro traumas and a high risk of diabetic neuro-
pathic ulcers of the feet.

Among the deep sensitivity types in DPN it is the
vibration sensitivity that gets impaired first. We studied
it using 128 Hz tuning fork, which was placed on the

symmetric areas in the projection of bony eminences
and the time of feeling vibrations was measured in sec-
onds [3]. As an objective sign of vibration sensitivity
disorder, we took a drastic reduction of duration of feel-
ing tuning fork vibration on the distal segments of the
feet compared to those of the hands and took into ac-
count the dynamics of the time growth of feeling under
the influence of treatment. The parameters of the vibra-
tion sensitivity on the feet in patients with DPN before
and after the treatment are shown in Table 2.

As table 3 shows, while examining the patients of
group I, we found out, that the time of feeling the vi-
bration on the feet decreased by 45,8% compared to the
control group.

Table 2

Indices of vibration sensitivity on the feet and distal parts of the hands in patients with diabetic polyneu-

ropathy (in seconds) (M+m)

Groups of patients Control group I 11 111
On the feet 13,48 + 0,56 7,30+ 0,51 6,05+ 0,33 525+0,41
(n=20) (p<0,001) (p<0,001) (p<0,001)
(n=32) (n=50) (n=44)
On the distal parts 14,56 + 0,98 11,8 +0,40 10,89 + 0,38 10,20 £ 0,41
of the hands (n=20) (p<0,05) (p<0,01) (p<0,01)
(n=32) (n=50) (n=44)

Note: p — reliability compared to the control group

The patients in group 11, suffering from diabetes
for less than 10 years, showed a decreased time of feel-
ing vibrations on the feet by 55.1% compared to the
control group.

The patients in group III suffering from third dia-
betes for more than 10 years showed a decreased time
of feeling vibrations on the feet by 61% compared to
the control group. Indices of the vibration sensitivity in
the distal parts of the hands are shown in table. 2.

When measuring the time of feeling vibrations in
the distal parts of the hands in the patients of group I,
we found out, that it was reduced by 18.9% compared
to the control group. The time of feeling vibrations in
the distal parts of the hands in the patients of group was
by 25.2% lower than that in the control group. In the
patients of group III the time of feeling the vibration in

the distal parts of the hands was reduced by 29.9% com-
pared to the control group.

Due to the fact that in DPN peripheral nerves of
the lower limbs get affected more, compared to the up-
per ones, we calculated the ratio of vibration sensitivity
on the distal parts of the hands to that of vibration sen-
sitivity on the feet.

In the patients of group I the ratio of vibration sen-
sitivity on the hands to those on the feet was 1.60.
Among the patients of group Il the ratio of vibration
sensitivity on the distal parts of the hands to that of vi-
bration sensitivity on the distal parts of the feet was
1.80. The ratio of vibration sensitivity on the distal parts
of the hands to that of vibration sensitivity on the feet
in patients of group I11 was 1.94.

Therefore, in patients having DPN peripheral
nerves of the lower limbs get affected more compared
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to the upper ones, as evidenced by the ratio of values of
vibration sensitivity on the hands to those of vibration
sensitivity on the feet. It is increasing with the duration
of DM with DPN.
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TREATMENT OF HERPETIC INFECTION IN PEDIATRIC DENTISTRY
JEYEHME FrEPIIETUYECKON MH®EKIMU B IETCKOM CTOMATOJIOTHH.

Abstract: diseases caused by herpes simplex virus are one of the most spread forms of injuries of the oral
mucous membrane in practical work of a pediatric dentist (pedodontist). The article describes groups of medicinal

preparations used for the treatment herpetic infection.

Key words: herpetic stomatitis, treatment, medicinal preparations.

Pe3ome: B IMPAKTUKE ACTCKOro CToMarojiora, 3a60J‘I€BaHI/IH, BBI3BIBAEMBIC BUPYCOM IIPOCTOro repreca, siB-
JIAOTCA OAHUMHU U3 CaMbIX PaCIIpOCTPAaHCHHBIX (I)O]Z)M HOBpe)KZ[eHI/Iﬁ CIIM3UCTOM 000JIOYKH ITOJIOCTH pra. B cratne
OIMMCAaHBbI TPYIIILI HIPEIIAPATOB, UCIIOJIb3YCMbIX JJIs JICUCHUS FepHeCHOﬁ I/IH(bGKLII/II/I.

K.moqem,le cjioBa: repneTquCKnﬁ CTOMATHT, JICUCHUEC, MUANITUHCKUEC MperapaThl.

Infection caused by herpes simplex virus (HSV)
occupies one of the leading positions among viral dis-
eases, which is determined by an extensive spread of
the virus, its 90% contamination of the human popula-
tion, a lifespan persistence of HSV in the body of those
experienced this infection before, a considerable poly-
morphism of herpetic infection clinical manifestation,
and torpidity to existing methods of treatment. During
the late quarter of the last century epidemiology of dis-
eases associated with herpes virus has changed consid-
erably. In 1972-1986 Professor E.M. Melnychenko was
the first to conduct a fundamental investigation con-
cerning the spread and peculiarities of clinical signs of
injuries of the oral cavity mucosa verified clinically as
“herpetic stomatitis” (1). The role of herpes virus in the
formation of destructive (vesicular-erosive) damages of
the oral mucosa has been evidenced (2).

Diseases caused by herpes simplex virus are one
of the most spread forms of injuries of the oral mucous
membrane in practical work of a pediatric dentist (pe-
dodontist): acute herpetic stomatitis, relapsing herpetic
stomatitis and herpes on the lips. Till nowadays there
are no remedies found to cure the virus completely as
its agent possesses neurotropic features, that is ability
to be preserved in the nerve cells. There are medicines
only preventing new attacks of the disease and its
spread on the skin and mucous membranes.

The purpose of the therapy of diseases caused by
herpes simplex virus is the following:

- to neutralize the virus and prevent further occur-
rence of new affecting elements;

- to eliminate general intoxication;

- to strengthen immune resistance of the body and
oral mucosa;

- to eliminate pain;

- to promote the period of cleaning erosions, a re-
verse development of inflammatory reaction and epi-
thelization of afflicted areas (3).

The treatment depends on a child’s age, severity
of clinical course, the period of the disease develop-
ment, comorbid diseases available. To treat an acute
stage of herpes antiviral drugs and immunomodulators
are administered. Antiviral drugs reduce activity of the
agent, and immunomodulators enhance the body re-
sistance against this infection. The choice of medicines
for antiviral etiotropic therapy still remains rather topi-
cal. We would like to emphasize certain differences and
similarities of antiviral drugs available at our pharma-
ceutical market. As a rule, in case a drug prescribed by
your doctor is not available at the chemist at the mo-
ment a pharmacist suggest you an analogue. Although
not all the medicines are allowed to be administered for
children, because a child is not a small-scale model of
an adult. Among the whole variety of antiviral agents
to treat diseases caused by herpes simplex the drugs
from nucleoside and nucleotide groups are the most
reasonable in practical work of a pediatric dentist, ex-
cluding inhibitors of reverse transcriptase and agents
with double effect: antiviral and immunomodulator.

There are three groups of medicines used for the
treatment of herpes infection: the drugs from the groups
of acyclovir, valaciclovir, and famciclovir. These
groups have their advantages and disadvantages. The



L
Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #4(20), 2017 EESL 67

treatment can be administered by means of tablets, oint-
ments, and very rarely injections.

Different drugs are suggested for a topical treat-
ment of the disease. Acyclovir has become unique due
to its safety, efficacy and selected action. It was devel-
oped in the USA in 70-ies of the last century and pro-
duced by «Welcome Foundation Ltd» - «Glax-
oSmithKline». The drug has become “a gold standard”
of anti-herpetic therapy, safe for people of different
ages since birth. It is unique as it is a synthetic analogue
of one of the natural nucleosides present in any body
cell.

Acyclovir is active against herpes simplex of the
1st and 2nd types, herpes zoster, Epshtain-Barr virus
(EBV) or human herpes virus 4 (HHV-4), and cyto-
megalovirus. After penetration into the cell infected
with the virus, acyclovir effected by thymidine kinase
is transformed into active acyclovir-triphosphate. The
latter interacts with viral DNA-polymerase and is in-
serted into DNA synthesized for new viruses. There-
fore, defective viral DNA is formed resulting in inhibi-
tion of replicated generations of viruses.

Penciclovir is one more blocker of viral DNA syn-
thesis. It is activated in the human cells afflicted by the
virus transforming into penciclovir triphosphate break-
ing down synthesis of viral DNA. Contrary to acyclovir
this drug is effective at later stages of lip herpes, creat-
ing higher intracellular concentrations and possessing
longer intracellular period of semi-elimination (7-20
hours) (4).

Antiviral drugs should be administered since the
very first days of therapy with the aim to block virus
reproduction in cells and promote their elimination. For
this reason the following drugs are recommended: ox-
olinic ointment (0,25%), tebrophen (1,2,3 and 5% oint-
ment), florenal (0,5% ointment), zovirax (tablets, 5%
ointment).

Administration of antiviral drugs of a new gener-
ation seems to be more reasonable: bonafton, riodoxol,
gossypol. Bonafton and riodoxol are indicated in the
form of 0,25; 0,5 and 7% ointments. Gossypol is ap-
plied onto the oral mucous membrane in the form of 3%
liniment or 0,1% water solution made of gossypol pow-
der.

Interferons (IFNSs) constitute a separate group of
antiviral drugs. They possess a wide spectrum of action
on the viruses containing RNA and DNA. For this pur-
pose dry human leukocyte interferon is used in the dose
of 1000 UN of antiviral activity in the form of tablets
or hygroscopic powder of a white or pinkish colours in
ampules. Interferon is indicated by means of nasal
drops or inhalations during 2-3 days no less than 5
times a day. Among interferons an important position
belongs to laferon — a medicinal form of human recom-
binant alpha-2b interferon synthesized by the colon ba-
cillus cells. Laferon possesses antiviral and immuno-
modulator action. It is indicated for children including
newborns in the form of nasal drops 4-6 drops in every
nasal passage 3-6 times a day during 3-5 days. The dos-
age for newborns is 20 000-50 000 UN / ml, for older
children - 100000 UN / ml.

In case of marked inflammatory reaction and great
amount of fibrinogenous coating proteolytic enzymatic

drugs are indicated: trypsin, chemotrypsin, desoxyribo-
nuclease. In case of a moderate form of acute herpes
stomatitis the terms of treatment are considerably re-
duced after topical application of nystatin, prednisolone
and retinol emulsions. After elimination of acute in-
flammation of the oral mucous membrane and cleaning
erosions from fibrinogenous coating, with the aim to
promote epithelization, the following remedies are rec-
ommended: oil solutions of retinol and tocopherol ace-
tate, wild rose oil, keratoline, solcoseryl, “Livian”
spray, viniline, kalanchoe juice etc.

For symptomatic treatment hyposensitization
drugs, salicylates, analgesics and vitamins are indi-
cated. As herpetic infection inhibits the immune system
the immunomodulator levamisole should be indicated
for children in case of severe and moderate forms of
acute herpetic stomatitis. The mechanism of action of
levamisole is associated with activation and prolifera-
tion of T-lymphocytes, an increased rate of monocytes,
an increased activity of macrophages, increased hemo-
taxis of neutrophilic granulocytes.

In in-patient departments in case of severe form of
acute herpetic stomatitis the following drugs are indi-
cated: lizocime, prodigiosan, wide spectrum antibiot-
ics, sulfonamides. In addition, detoxication therapy is
initiated (i/v 10% glucose solution, rheopolyglukin,
plasma, albumin). Ultraviolet irradiation is indicated as
a physical method of treatment.

Rational diet and care of a sick child play an im-
portant role in the complex of therapeutic measures.
The child needs well balanced diet directed to strength-
ening of the immune system, additional amount of vit-
amins and trace elements. Much liquid should be taken
due to intoxication. The food should be soft without ir-
ritable effect on the oral mucous membrane.

Scientists have found that amino acid lysine re-
duces the course of herpetic infection inhibiting virus
division. Therefore, the food rich in lysine (cheese) can
help in prevention of new relapses and make the peri-
ods of virus reactivation shorter. On the contrary, the
amino acid arginine promotes virus reproduction.
Therefore, peanuts, other nuts cereals, peas, oatmeal
containing arginine are not recommended for patients
with herpetic infection. The studies conducted in Great
Britain were indicative of the fact that many patients
with herpetic infection lack vitamin B1, and folic acid.
Administration of these vitamins reduces considerably
duration of active infection. To eliminate pain of the
oral mucous membrane sucking lozenges may be used,
gels to treat painful areas, sprays to be dispersed in the
area of mucous affliction, solutions to be applied onto
the afflicted area.

Pain is eliminated by means of careful lubrication
of the afflicted areas of the oral mucous membrane and
lips 3-5 minutes prior to the treatment and feeding the
child. Prevention includes detection of individuals with
relapsing herpes simplex among maintenance person-
nel in the groups of children and parents, timely isola-
tion of a sick child and examination of children being
in the contact with those infected ones, observation of
a high risk group including children at the age of 1-3
often suffering from respiratory diseases.
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Bimkoecvkuii Onexcandp Onexcanoposuu

E®EKTUBHICTb 3ACTOCYBAHHSI HIKEJIA-TUTAHOBUX TUJIATATOPIB JUIST
MMOKPAIIEHHS APEHAXKY HICJISAONEPAIIMHUX PAH ITPH NEPEJIOMAX HU)KHbBOI
IEJEIIA 3 YCKIAJHEHHSAMMU 3AITAJIBHOI'O XAPAKTEPY

Beryn: Y po6oTi HaBeeHi aHi mM010 0COONIMBOCTEH JTIKyBaHHS IIEPEIOMIB HIKHBOI IIEJIETH 3 THiffHO-3a-
NaJbHUMH yCKJIaTHeHHAMH. [IpoBefeHO MOIIYK HOBHX 1 aKTyalbHHX METONIB JiKyBaHHA. [IpoBeneHo mopis-
HSUTBHY XapaKTepPUCTUKY JMHAMIYHAX TMOKa3HUKIB SKOCTI JIIKYBaHHS THIHHO-3aMaIbHUX IPOLECIB TPaIUIiHHIM
METOJIOM Ta 13 3aCTOCYBAHHM HIKEJII-TUTAHOBUX JuiIaTaTopiB. JloBeieHO KiIiHIYHY e()eKTHBHICTh 3aCTOCYBaHHS
HIKEJI/I-TUTAaHOBHX MJIATaTOPIB, K e(EKTUBHIIIMNK croci0 ApeHyBaHHs Micis-ONepaliiiHuX paH, HaJl TpaIuLii-

HUM JIPEHYBAaHHSIM.

Kiiro4oBi cjioBa: HiKeli-TUTAHOBI TWIATATOPH, HIXKHS IIIEJICTa, TIePEJIOM, APeHax, adbciec.

[lepenoMu HIKHBOT IMENENH CTAHOBIATH Bill 75
1o 89% Bif 3aranbpHOTO YHCIAa TPABMOBAHHX 3 TOIIKO-
JDKEHHSIM KiCTOK JIMIIEBOTO CKENETy. AKTYaJIbHICTh Ja-
HOi NpOOJIEeMH TOSICHIOETHCS TEHICHIIEI0 IO 3pOc-
TaHHSA KIJIBKOCTI TPaBM IIEJIEITHO-JTHIEBOI JUITHKH, Ba-
KKICTIO iX mepeliry BHACHIIOK 3HAYHOTO 00'eMy
MOIIKO/KCHHS TKaHUH, KOMOIHAII€I0 3 TPaBMaMH Cy-
MIKHUX TUISHOK Ta XKUTTEBOBAXKJIMBUX OPIaHiB, JOB-
TOTPUBAIMM JIIKYBaHHSM Ta PO3BUTKOM MiCISTpaBMa-
THYHUX YCKJIAIHCHb. Psii aBTOPIB BiAMIYatOTh MIOPiY-
HHH MIPUPICT KIIBKOCTI MEPEesIOMiB KICTOK 00JIMYYs Ha
10-15% Ta 30inblIeHHs TepMiHIB pealimitauii BIBii
(mpu HasBHOCTI ycknamHeHb) [1,3]. Takox wacrora
YCKJIaTHEHb TP TIEPEeIoMax HIDKHBOI ILEJIETIH CsTrae,
3a JaHUMHU Jitepatypu, 1o 40% [2]. Tomy cBoevyacHa
paHHS NIarHOCTHKA Ta TPABHIBHUHA BUOIp JTiKyBaHHS
MIepesIoMiB HIDKHBOT HIENEINH i3 MOCTTPaBMATHUYHUMH
YCKJIQJHEHHSIMH  3aJHMIIAlOThCS — BAJIMBUMH  Ta
aKTyaJIbHUMH.

OuiHKy penapauiiiHuX MporeciB y AUISHII Hepe-
JIOMY HIDKHBOT IISJICTIH Ta 3ar0€HHSI THIHHO-3aMaIbHUX
SIBUII] y MALIEHTIB 3/ICHIOBAJIH IIISIXOM 3aTaIbHO KITi-
HIYHUX Ta PEHTTEHOJIOTIYHUX MOCTiKeHb. Lludposi
pe3yJIbTaTH, OTPUMaHI B X0/1i BUKOHAHHS HAYKOBOI pO-
060TH, ONpaIbOBYBAIM 3 BUKOPHCTAHHSIM IIPOTPaMHU
Microsoft Excel, mo Bxoauts o nakera Microsoft Of-
fice.

BukopucToByBaiM paHOPO3IIMPIOBaY i3 HiKemi-
tutany mMapku TH-10. {unatatop Mae popmy KopoHH
1 cKmagaeTres 3 4-8 IPOTOBHX MOBEPTAFOUNX BUTKIB.

BuroroBneHHs npuiagy 3 HiKeNiI-THTaHy MapKu
TH-10 no3Bonsie B oxonomkenomy cradi (0-5°C) nerko
3MEHIIUTH JiaMeTp auwiatatopa Oiumbm Hix B 20 pas.

Ie 3mpourtoe BBEACHHS NpHiIaxy B Hicsonepariiiny
paHy Ta 3MEHIIye TPaBMAaTHYHICTh HOTO BCTAHOB-
neHHs. [lig BIMBOM TeMmuepaTypW TKaHMH IPWIA,
MIOCTYIIOBO NPHUIMalO4n CBOIO ITOYATKOBY (GOpMy, ca-
MOQIKCYEThCA B paHi, BAKOHYIOUH TWIATAIIO PaHH.

V gKocTi 00°€KTy AOCTIIKEHHS B3ATO 24 XBOpUX
3 mepesoMaMy HWXKHBOI 1esend. OCHOBHUMHU KpUTe-
PpisiMH BKITIOUEHHS MAiEHTIB OyJIu: 0coOu 000X cTaTeil
3 MIATBEPKCHUM JiarHO30M MEPEIOMY HIDKHBOT IIe-
JIETIN 3 YCKJIATHEHHSIM THIHHO-3aMajbHOTO XapakTepy,
BIJICyTHICTh Ba)KKOi CYHMYTHBOI MaTOJIOTI] BHYTpILIHIX
OpraHiB, a TakoX mianucanuii popmysnsp iHpopmarus-
HOI 3ro/in MarjiexTa.

ITpn mocTyruleHHI XBOPOTO B CTallioHap IIPOBO-
JWIIHCO PO3KPUTTS abclecy, MM BBOJMIIM TMJIATaTOP B
TMICIIA-OTIepallifHy paHy Ta JTOYiKyBaJIUCh IIOKH BiH ca-
Mo3adikcyerbesi. Ha HacTynmHuMii geHb NpOBOAMIACH
PETo3HILis YIaMKiB Ta ITMHYBAHHS IIEJIEIL.

ITarfieHTIB i3 MEpeIOMaMu HUXKHBOT HICJICTH 0YII0
posmnojineHo Ha JBi rpynu. B ocHoBHii rpymi (16 Yo-
JIOBIK) MPOBOAMIIOCS JIIKYBaHHS i3 J0IaTKOBHUM BBe-
JICHHSIM JIJIATATOPIB 13 HIKEIIA-TUTaHy B MiCIs0mepa-
LifiHy paHy, a B KOHTpoJbHi# rpymi (18 Yonoik) — mi-
KYBaHHS i3 BHKOPHUCTAHHSM TPAJIUIITHIX METO/IIB.

Jis omiHKK KITiHIYHOT e(eKTUBHOCTI 3acTocy-
BaHHS MM BPaxOBYB&JINM HACTYIIHI IOKa3HWKU: 3MEH-
HIeHHsT HaOpsSKy M SIKUX TKaHuH (100a), IpUIMHEHHS
BUIIJIEHHS 3 paHM (100a), pO3CMOKTYBaHHS 1H(IIBT-
pary (no0a), mepiri 03HaKM rpaHyJsLii Ta eniremizanii
panu (106a), PeHTreHomnoriuni 03Haku yTBOPEHHS Iep-
BHHHOT KiCTKOBO1 M030:1i (71004).

[TosiBa mepmmx O3HAK yTBOPEHHS KiCTKOBOI MO-
30JT1 OLIHIOBAJACA PEHTTEHOJIOTIYHO.
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PesynbpTaTh JiKyBaHHS XBOPHX OCHOBHOI T4 KOHTPOJILHOT TPYII:

| C— OcHoBHa rpymna KonTponbHa rpymna

(Munaramiiianit metoxn) (N=16) | (Tpamuiiiauii metoxn) (N=18)
3HUKHEHHS HAOpSAKY 3,8+0,3 5,7+0,4
[MpunuHEeHHS eKcyaamii 5,1+0,4 7,3+0,7
IPo3cMoOKTYyBaHHS iHQUTBTpATY 5,3+0,4 8,3+0,9
H:If;n O3HAKHU rPaHyJIALIl Ta ermiTemi3anii 7.8+0,5 10,6:0.8
PCHTF?H(?JIOFILIH%' O3HAKH yTBOPEHHS 11ep- 14.240.9 16.540.6
BUHHOI KICTKOBOI M030JTi

Ha mincraBi KIIHIYHO-PEHTTCHONOTIYHUX TOCIIi-
JDKCHb BCTaHOBJICHO, IIO YBEICHHS B IICNIA-OIepa-
HilfHy paHy OuiaTtaTpopa i3 HiKeNiA-THTaHy MPUCKO-
PIOE IPEHYBaHHS paHH, 3a100irac BAHUKHEHHIO Mi3HIX
MICIATPaBMaTHYHUX YCKJIAJHEHb, MOKPALIye pe3ylib-
TaTu JIIKyBaHHs, NPUIIBUIIIYE TEPMiHH peadimiTamii
XBOPHUX, CKOPOYYE TEPMIHM Hempale3JaTHOCTI Ha 3-4
i [6].

OTpumaHi pe3yiabTaTH KIHIYHUX HOCHTIIHKEHBb
CBiUaTh MpPO JOCTOBIPHY €QEKTUBHICTH BHUKOPHUC-
TaHHS [WJIATATOPIB i3 HIKENiA-TUTaHy B KOMIDIEKC-
HOMY JTIIKyBaHHI THiHO-3aMaJbHUX IPOIECiB, SKi BU-
HHKAIOTh BHACITIZIOK YCKIIAQTHCHHS IEPEIOMIB HHKHBOT
mieneny. JIiKyBaHHS MAIiEHTIB JaHUM METOJIOM JIa€
3MOTy TOIEPEIUTH PO3BUTOK MOCTTPaBMATUYHOTO
OCTEOMIENITY Ta HOpPMaJli3yBaTH MpOLEC pereHeparii
KiCTKOBOi TKAHUHH.
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THE ROLE OF IMMUNE MECHANISMS IN PATHOGENESIS OF CHRONIC GENERALIZED
PERIODONTITIS.
POJIb UMM YHHbBIX MEXAHU3MOB B ITIATOI'EHE3E XPOHUYECKOTI'O
I'EHEPAJIN3OBAHHOI'O ITAPOAOHTHUTA.

Summary: A contemporary view concerning pathogenesis of generalized periodontitis includes several con-
ceptual directions giving the priority and an important role to immunological mechanisms. Thus, according to
modern conceptions the development of inflammatory-destructive process occurs against the ground of immuno-
deficiency condition of the humoral and cellular links of the immune response (1,2).

Key words: periodontal tissues, generalized periodontitis, periodontium, inflammation.

AHOTal[l/lﬂZ COBpeMeHHHﬁ B3TJIIA Ha IATOTCHE3 TCHCPAJIU30BAHHOI'O MAPOJOHTHUTA HNPEACTABIIACT HE-

CKOJIBKO KOHIIETITYAJIbHBIX HaHpaBHeHI/Iﬁ Cpe€an KOTOPBIX UMMYHOJIOTUYECKUM MCXaHU3MaM OTBOJIUTCA BaKHast
POJIb. TaK, COTJIACHO COBPEMEHHBIM IMPCACTABJICHUAM Pa3BUTUC BOCHATIMUTEIILHO-ACCTPYKTUBHOI'O TpoLecca Mpo-
HCXOOUT Ha q)OHC I/IMMyHO,He(bI/IIII/ITHOI‘O COCTOSAAHNA T'YMOPAJIbHBIX U KJICTOYHBIX 3BEHBEB MMMYHOJIOTUYCCKOTO

pearupoBanust. (1,2).

KiroueBble cj10Ba: TKaHU NEpUOAOHTA, FeHepaJ’II/BOBaHHI)Iﬁ MNapoOJOHTHUT, NIEPHUOJOHT, BOCHAJICHHUEC.

Investigation of the humoral immunity of patients
suffering from generalized periodontitis has found a re-
duced amount of SIgA, which is a crucial factor of an-
tibacterial protection of the oral mucosa (3,4).

A protective function of pro-inflammatory cyto-
kines is realized locally, directly in the focus of inflam-
mation (5), and inflammatory process is carried out in
case of imbalance between pro-inflammatory and anti-
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inflammatory cytokines determining severity and out-
come of the process (6).

IL-18, TNF-a and IL-4 are the key pro-inflamma-
tory and anti-inflammatory interleukins.

Anti-inflammatory IL-18 is the most important
regulator of the immune response and inflammatory re-
actions. It is produced in response to any damage acti-
vating proliferative response of lymphocytes (6). TNF-
a is a mediator of inflammation and is responsible for
the protection of the body against antigens and numer-
ous local and generalized reactions characteristic for
acute phase of inflammation. TNF is produced by mac-
rophages, neutrophils, mast cells, natural Killer cells,
activated lymphocytes etc. Local effects in the form of
initiation of hypercoagulation in the microcirculation
vessels and local edema are directed to the restriction
of the inflammatory focus, drainage of a pathogen into
the regional lymph nodes for its neutralization. In addi-
tion, binding of TNF-a with receptors can result in ei-
ther proliferation or apoptosis (7) and death of cells,
mostly tumour cells (6).

IL-4 stimulates proliferation of the activated B-
cells, T-lymphocytes, mast cells, regulates the produc-
tion of immunoglobulins E and G by B-cells. In addi-
tion, itinhibits production of IL-1, TNF-a and IL-6. But
it is mostly inhibitory cytokine possessing immunosup-
pressive action, inhibiting effects stimulated by inter-
feron—y. A low level of IL-4 production, a mediator of
humoral immune response, assumes availability of im-
mune response shifting into the side of reactions of a
cellular type.

According to the results of a number of authors
patients with generalized periodontitis present in-
creased amount of anti-inflammatory cytokines IL-1
and TNF-o and decreased amount of anti-inflammatory
IL-4 (8). IL-1p and probably TNF-a are evidenced to
be the major mediators of destruction of the osseous
structures of the periodontium, since their increased
production results in disorders of physiological pro-
cesses of osseous tissue remodeling (8).

IL-4 inhibits production of anti-inflammatory cy-
tokines, and therefore, destructive damages in case of
generalized periodontitis (8). There are certain evi-
dences according to which a substantial increase of IL-
1B levels in saliva and blood, and simultaneous de-
crease of IL-4 concentration is found in that case if
pathological infectious-inflammatory process in the
periodontal tissues has a tendency to quick progression
(8).

Summarizing the above mentioned a conclusion
can be drawn that levels of humoral immunity and cy-
tokines occupy an important position in pathogenesis of
generalized periodontitis, and their indices are non-spe-
cific parameters of a single biological reaction to in-
flammation and bacterial causative agents of the dis-
ease. It can be reasonable suggested that their deter-
mined condition may be a cause of development of
infectious-purulent process in the periodontal tissues in
patients with chronic course of the disease.

Objective: to study the immune status of patients
with chronic generalized periodontitis and its role in the
development of purulent inflammation in the periodon-
tal tissues.

Materials and methods. 98 patients with the di-
agnosis of chronic generalized periodontitis of I and 11
degree of severity aged from 25 to 50 were included
into the study including 51 women (57,1%) and 46 men
(46,9%) .

The following criteria for selection of patients to
be involved into the study were observed: age from 25
to 50, confirmed diagnosis of chronic generalized peri-
odontitis of | and Il degree of severity, absence of
comorbid infectious-inflammatory processes, an in-
formed consent to conduct clinical, laboratory and ther-
apeutic measures.

All the patients underwent the following clinical
examinations: anamnesis, taking complaints, detection
of allergy status, visual and instrumental assessment of
the gingival tissue condition.

Non-stimulated saliva was a substrate for immu-
nological investigations collected at the same time — in
the morning at empty stomach into the calibrated tubes
by means of spitting out. The collected oral fluid was
centrifuged at the rate of 3000 rpm during 20 minutes.
Supernatant fluid was used as the material for examina-
tion of the concentration level of the major classes of
immunoglobulins (SIg A, Ig A/lg G and IgM) and in-
terleukins (IL-1B, TNF-a, IL-4). The obtained fluid was
frozen at -20-C and kept till the investigation is per-
formed. The fluid was unfrozen on the day of making
analysis.

The concentration of immunoglobulins in saliva
was determined by means of solid-phase immune-en-
zyme analysis with application of mono-specific stand-
ard antiserums against immunoglobulins of the main
classes of the test-system produced by the Ltd. «Protein
contour», «Polygnost» (St. Petersburg).

The levels of cytokine content (IL-1B, TNF-a, IL-
4) in the gingival fluid were detected by means of solid-
phase immune-enzyme analysis using the automatic
washer Stat Wash 2600 (Stat Fax, USA) of an orbital
type with the revolution frequency of 400-700 RPM.
The results of the analysis were detected by means of
spectrophotometer with microplane photometer Stat
Fax 2100 (Stat Fax, USA) with the wave length of 450
nm. The measurements were conducted no later than
10-15 minutes after the reaction was stopped. To detect
the levels of cytokines the reagents produced by the
Ltd. «Protein contour», «Polygnost» (St. Petersburg)
were used.

The technology of conducting solid-phase im-
mune-enzyme analysis using the sets of reagents for IL-
1B, IL-4 and TNF-a was kept according to the instruc-
tions issued by the producers assuming the number of
mediators in every obtained sample of the gingival fluid
from 4 to 5, due to the necessity to fill into two sockets
per 100 mcl of the examined fluid. During the first in-
cubation period after administration of the examined
sample into the socket the above mentioned cytokines
become bound with monoclonal antibodies, immobi-
lized on their internal surface. Not bounded cytokines
during the second incubation period react with the con-
jugate Ne 1 (biotinylated antibodies to the above men-
tioned cytokines). Non-bounded conjugate Ne 1 is re-
moved by washing.
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The bounded conjugate Ne 1 at the third stage react
with the conjugate Ne 2 during incubation (streptavidin
— HRP peroxidase). During the incubation with tetra-
methylbenzidine solution the solution is stained in the
sockets. The degree of staining is directly proportional
to the concentration of the examined cytokines in the
analyzed samples.

After detection of optic density of the solution in
the sockets on the basis of calibrated diagram the con-
centration of every examined cytokines in the analyzed
samples is calculated. The general time of making anal-
ysis was 90-100 minutes. The content of cytokines in
the oral fluid was expressed in pg/ml.

According to the values of the examined immuno-
logical indices of the local humoral link of immunity
and cytokine profile the patients of the main group and
the group of comparison are presented in Table 1.

As it is demonstrated in the Table 1, statistically
valuable deviations of the local immunity indices are
found in the patients with generalized periodontitis as
compared to the values of practically healthy blood do-
nors (p<0,05). Available deviations of the main classes
of immunoglobulins in the examined patients are indic-
ative of decreased bactericidal activity of the oral cav-
ity, as Slg A production appeared to be lower than the
range of reference values in all the groups of the study.

Table 1

Indices of local immunity and cytokine status in patients of different groups before treatment (M+m)

Groups of examined patients
Indices Main group Group of compar- Control group Healthy blood do-
(n=34) ison (n=34) (n=30) nors (n=19)
S lg A(g\L) 0,33+0,02 0,34+0,22 0,66+0,024 1,27+0,03
Ig A(g\L) 0,61+0,03 0,60+0,03 053+0,03 0,49+0,03
Ig G(g\L) 1,16+0,02 1,18+0,02 0,69+0,02 0,58+0,01
Ig M(g\L) 0,17+0,01 0,17+0,01 0,42+0,02 0,52+0,01
IL-1B(pg/ml) 294,3+4,7* 288,6+4,1 131,4+4,7 62,8+3,01
TNF — a (pg/ml) 149,243 ,9* 146,9+3.4 105,7+£4,2 46,1£2.4
IL —4 (pg\ml) 422421 45,9+£3.8 84,2454 71,245.1

Note: * p<0,05 — significant difference with indices of healthy individuals;
** p<0,05 — significant difference with indices of the control group.

The data obtained were mathematically calculated
on a personal computer by means of the packet of pro-
grams «STATISTICA» 99(Version: 6.1 «Stat. Soft
Inc.»). The program provided calculation of mean dig-
ital characteristics of clinical-laboratory indices of the
rows and standard error of the mean: assessment of sig-
nificance of different average values in the above sam-
ples by means of Student t-criterion. Mean values were
expressed in the form of M+m, where M —a mean value
of the index, m — root-mean-square deviation. Differ-
ences between the compared indices were considered
reliable with achieved significance level p<0,05.

Results and discussion. The examination of the
main cytokines in the secretion of the oral cavity and
further analysis of the obtained results have found in
the patients of the main group, the group of comparison,
and the control group general regularities in changes of
production of pro-inflammatory interleukins. Purulent
inflammation in the periodontal tissues in patients with
generalized periodontitis possessing similar signs of ac-
tivity of inflammatory-destructive process was not
found to affect the direction of concentration changes
of IL-1f and TNF-a, and only intensify its production.
Thus, while studying individual and average data there
was found that in patients of the main and comparison
groups of the investigation the indices of pro-inflam-
matory cytokines were considerably higher than those
of healthy blood donors (Table 1). The level of expres-
sion of IL-1f and TNF-a in patients with purulent pro-
cess was 4,7 and 3,2 times higher than those of normal
values, and in patients without purulent course — only
twice and 2,2 times as much.

With progressing severity of inflammatory-de-
structive process in the periodontal structures in pa-
tients with chronic generalized periodontitis the con-
centration of IL-1p and TNF-a in saliva was found to
increase reliably. Therefore, these indices can be used
as additional criteria to determine severity of the dis-
ease.

Unreliable increase of IL-4 level in the period of
chronic course of generalized periodontitis without pu-
rulent foci in the periodontal tissues may be assumed as
reduction of the reserved possibilities on the side of
functioning of the cytokine system. On the contrary, re-
duced content of IL-4 in non-stimulated saliva is indic-
ative of exertion of the immune mechanisms of protec-
tion in patients with infectious-purulent process in the
periodontal structures and more unfavourable course of
the disease. Therefore, the parameters of I1L-4 are rather
sensitive tests in the assessment of manifestation of the
diseases. They greatly determine the direction and char-
acter of development of infectious inflammatory pro-
cess in the periodontal tissue, and serve as one of the
agents participating in th formation of purulent compli-
cations in the periodontal tissues of patients with
chronic generalized periodontitis.

Examination of cytokines as immunomodulators
can approach to more complete understanding of occur-
rence of infectious-purulent complications in patients
with generalized periodontitis. Thus, the results of the
studies of the main regulatory cytokines are indicative
of the fact that increased production of IL-1p in patients
with purulent foci is more pronounced than TNF-a,
which proves and stresses the importance of IL-1p par-
ticipation in pathogenesis of the purulent process. IL-
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1p can contribute into this process by means of inhibi-
tion of synthesis of specific inhibitors of enzymes.

Conclusion. The patients with chronic general-
ized periodontitis in the period of occurrence of puru-
lent inflammatory phenomena in the periodontal tissues
are characterized by immune dysfunction with defi-
ciency of local secretory immunity, increased level of
pro-inflammatory cytokines (IL-1f and TNF-a) and the
tendency to decreased pro-inflammatory IL-4.
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MORPHOMETRIC CHANGES OF THE EPITHELIAL CELLS OF GUM IN PATIENTS WITH

CORONARY HEART DISEASE, AND THEIR CORRELATION WITH DURATION OF
ACETYLSALICYLIC ACID USAGE
MOP®OMETPHYECKHWE UBMEHEHUS SIIUTEJUONUTOB JECHBI ¥ BOJIBHBIX C
UIIEMHYECKOM BOJIE3HBIO CEP/IIIA, U UX KOPPEJISIIMU C JJIUTEJIBHOCTBIO
MPUEMA AIETUJICAJIMIIUIOBOM KUCJIOTHI

Summary: The article presents brief data of importance of the functional condition of the epithelial cells of
gum as active participants in inflammatory reactions in the the oral cavity tissues. The aim of the study is research-
ing of morphometric changes in epithelial cells of gum in patients with coronary heart disease and their correlation
with the duration of acetylsalicylic acid usage. Changes in the morphometric parameters of epithelial cells in pa-
tients with coronary heart disease have been determined. The correlation between the nuclear-cytoplasmic ratio
and the duration of anti-aggregation therapy with ASA was found. A different correlation in the morphometric
parameters was shown.

Key words: epithelial cell, morphometric, nuclear-cytoplasmic ratio, coronary heart disease, acetylsalicylic
acid

AHHOTalIl/Iﬂ: B craTtee MpeACTaBJICHbI KPATKUE AaHHBIC O BAXKHOCTU (l)yHKIII/IOHaJ'ILHOFO COCTOSHHUSA DIIUTEC-
JIMOIUTOB ACCHBI KaK aKTUBHBIX YHACTHUKOB BOCHAJINUTCIIbHBIX peaKHI/Iﬁ B TKaHAX ITOJIOCTH PTa. ].[eJ'IL uccJjeaoBa-
HUS - U3YyYCHUC MOp(l)OMeTpI/I‘{eCKI/IX H3MEHEHHI B SMUTEIMONUTAX JCCHBI Y OOJIBHBIX C MILIEMUYECKON 00JIE3HBIO
cepala U ux Koppeiduuda ¢ AJIUTCIbHOCTBIO anéMa aIleTI/IﬂcaHPIIlI/IHOBOﬁ KHCJIOTHI. OHpeILeJ‘ICHLI HU3MCHCHUA
MOp(i)OMeTpI/I‘leCKI/IX nokasaTejen OMNUTCIIUOUUTOB y MalJUCHTOB C HBC. Ilokazana KOpPECIAIIMOHHAA CBA3b MCKAY
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SCPHO-IIUTOIIa3MaTHYECKIM COOTHOIIICHHEM W JIMTEIBHOCTHIO aHTHATPETAI[IOHHON Tepamnuu MpernapaTaMu
ACK. IlpomeMOHCTpHpOBaHa paszIHdHasi KOPPEIIHOHHAS CBSI3b MEXIY MOIYYCHHBIMH MOP(HOMETPHICCKUMHU

ITIOKa3aTeCJIsIMU B ILICJIOM.

KiroueBble cj10Ba: SMUTSINOIUTE JCCHBI, MOp(I)OMCTpI/I}I, AACPHO-OUTOINIA3MATHYECKOE€ COOTHOIIEHUE,
HIIeMHuYecKas 00JIC3Hb cepana, aneTuiICaIuuiIoBast KMCJI0Ta

IHocTanoBKa Mpo0JieMBbl.

IIpoHNKHOBEHHIO pa3ApakuTeseil B TKaHU Mapo-
JIOHTA MPENATCTBYET MHOTOCIOWHBIN OPOrOBEBaIOIINI
SNMTENUH CIM3UCTON 000sI0ukH AecHbl. [ToaTomy ero
(yHKIIOHAJIBHOE COCTOSIHUE MMEET Belylllee 3Haue-
HHE B Pa3BUTUH WM CTAOMIIN3alMU BOCIAJIUTEIHLHOTO
mporecca 3a CU€T aKTHBHOTO yJacTHs B CTBIKOBKE Me-
XaHU3MOB HECTIEII(PHIECKOTO U CIIETM(PUIECKOTO M-
MyHHTETa. JTO 00ecHednBaeTCss TEM, YTO SIMHUTEIIHO-
IIUTHI, TOMIMO () YHKIIHH MEXaHUIEeCKOTO 6aphepa, MO-
ryT OBITh AHTHI'CHIPE3CHTUPYIOINMH KIETKaMH,
CEKPETHUPOBATH PSA UTOKMHOB (IIPOBOCHAUTEIBHBIC
IIUTOKHHBI, XEMOKHHBI, POCTOBBIE (HaKTOpHl U Ap.),
y4acTBOBaTh B (parorurose [3].

JloCTaTouHO OTMETUTH, YTO SMUTEIHOLMTHI CIH-
3UCTBIX O00O0JIOYEK CHHTE3UPYIOT JOMOJIHUTEIbHBIN
CEKPETOPHBII KOMIIOHEHT (S), KOTOPBIH NPUCOETHHS-
eTcst K MoJiekyne ummyHornooymmHa A (IgA), B Mo-
MEHT €€ MIPOXOXKICHHS Yepe3 SIHUTEIHAIbHbIEC KICTKH.
CooTBeTCcTBEHHO SIgA 3T0 MpOoAYKT KOONEpauu ABYX
THUIIOB KJICTOK, @ UMEHHO IJIa3MaTHYECKUX W AIUTEIIH-
anpHBIX. SIgA HeWTpamm3yeT OaKTepHalbHBIC TOK-
CHHBI, JIOKQJIN3yeT BUPYCHI, CTUMYJIHUPYET (aromnuros,
a 3Ha4YMT, 00eCIeYnBaeT MECTHYIO PE3HUCTEHTHOCTh K
uHdexuu [4,6].

Y4uuTeIBasg, UYTO MpPHU HIIEMHUYECKOH Ooje3HH
cepana (MBC) B TKaHAX HapoJOHTa MMEIOTCS pac-
CTPOMCTBAa MUKPOIMPKYIIAINH, CIIOCOOCTBYIONINE TH-
MOKCHU M YCHJICHUIO SIBICHHH HMEPEeKHUCHOTO OKHUCIIe-
HHSI, BOSMOKHO TIPEIIOJIONKHUTh HApYIIEHnEe SHEPreTH-
YecKoro oOMeHa M Ha KIETOYHOM YpOBHE B BHJIE
MOP(QOMETPHUYECKIX HM3MEHEHHH B 3IUTEIMOLUTAX
JlecHHI [2].

C momoIpio0 MeToja 3KC(OIUATHBHON IIUTOJIO-
THH, IEPUMETP M IUIOIAAb SIpa U IUTOIUIa3Mbl SIIHTE-
JHAJBHOM KIIETKH, a TaKKe SACpHO-IUTOIIa3MaTHIe-
CKO€ COOTHOIIEHHUE, KaK OJHU U3 ITOKa3aTeed ypoBHS
KJIETOYHOTO METa0O0IM3Ma, MOT'YT OBITh OLIEHEHBI KOM-
TUIEKCHO, YTO MOBBILIAET YPOBEHb (PPEKTUBHOCTH HC-
cienoBanuii [7,8,9]. 910 0coOEHHO akTyanbHO Ha hoHe
OTCYTCTBUSI BBIPDAKEHHON KIMHUYECKOH CHMITOMa-
THKH NTapoJoHTHTa y 60sbHBIX ¢ VIBC.

OnHako, MophoMeTprIecKue U3MEHEHUS B SITH-
TEJMOLMTaX JIECHBI MOTYT OBITH CBS3aHBI HE TOJBKO C
cucteMHbIM Bo3zeiicteueM BC, HO 1 KOppenupoBaTh
¢ npuéMOM JIEKapCTBEHHBIX IPENaparoB, Ha3Haydae-
MBIX TIPY JICYCHUH YKa3aHHOW COMaTHYECKOH MaTojo-
THH.

IManmenTsl ¢ UBC BBIHYXICHBI ATUTENHHO TPH-
HUMAaTh aHTHATPETallHOHHBIC TIPETIapaTHI C IEIBI0 MIPO-
(hMITaKTUKY TOBTOPHBIX MIIEMHYECKUX aTak. AIETHII-
camipioas kuciota (ACK) mmpoko mpumensercs
Kak Je4eOHOe M NPOQHIAKTUYECKOE CPEICTBO NP
KapAUOBACKYJIIPHON MAaTONOTHHU, U SIBIIETCS «30J]10-
TBIM CTaHJAPTOM» B JICUCHUH JaHHOM MATOJIOTHUH. AH-
TUarperanuonHas tepanus npenaparamu ACK mposo-
JUTCA B 103€ HE MEHEE 75MT B CYTKH, B COOTBETCTBUU

C YTBEP>KJCHHBIMU MEXAYHApOJHBIMH U HaIlMOHAJIb-
HbIMH cTaHAapTamu [1,10]

IToaTOMy, BO3MOXHOCTh B3aMMOJAEHCTBUSA U KO-
OTIEepaLUH AUTEIUONHUTOB C UMMYHOKOMIETEHTHBIMU
KJIeTKaMH ¥ 3QPeKTopaMu BOCTIAICHHSI, CHOCOOHOCTh
BBHINOJIHATh OapbepHYI0 (QYHKLHIO 3aBHCUT OT HX
(YHKIMOHAJIBHOTO COCTOSHHSA, KOTOPOE CIIOCOOHO Me-
HATBCS TOJ JEHCTBHEM O3K30TE€HHBIX M 3HIOTCHHBIX
(akTopoB.

Hcxonst u3 BBIIIECKAa3aHHOTO, LeIbI0 HCCIIe-
JIOBaHMS SIBUJIOCH M3y4YEHHE MOP(POMETPUUECKHX H3-
MEHECHHH B SIIUTEINONNTAX JIeCHBI y 60nbHBIX ¢ UBC u
HX KOppesIus ¢ AMUTenbHOCThI0 puéma ACK.

MaTtepuajbl M MeTOABI HCCIeJOBAHUS:

Jlns pelieHus MOCTaBICHHOW ey ObuIa MpoBe-
JICHa OIleHKa MOP(OMETPUUECKHUX MTOKa3aTelei AuTe-
JIUOIUTOB  CJIU3UCTONH OOOJOYKH MPHUKPEIUIEHHON
JecHsl y 47 maureHToB Bo3pacTtoM oT 35 go 60 ner. Ha
MOMEHT HCCJEZ0OBaHMs BCe OOJBbHBIC MMENN BEpUPH-
LIUPOBAaHHBIH  JAWAarHo3  «HWIIEMHYecKas  OOJe3Hb
cepAla» M MPUHUMAIH aHTHATPETAMOHHYIO TEPAITHIO
mpenapatama  ACK  (cpemHsst TpOIOIDKHATEIEHOCTh
npuéma 1o rpymme - 32 Mecs1a), HA3HaYCHHYI0 BpadoM
- KapJH1O0JIOTOM Ha OCHOBAHUHU MEXIYHApOJIHBIX KpHU-
TEpHUeB M CTaHJAPTOB IHATHOCTHKH U Je4eHus M3
VYxpaunsl [5].

B nccrnenoBanue He BKIIFOYAIHNCh OOJNBHBIE C
AKTUBHBIMH BOCIAJIHUTENbHBIMH IPOLECCAMH B TOJIO-
CTH PTa, HHIOKPUHHBIMH HapYIICHUSAMH (CaXapHBIH
arabeT), 3a00JIeBaHUSIMH OPTaHOB JKEITyJOYHO-KHIIIe-
HOTO TPAaKTa, XEHIIWHbI B MOCTKIMMAKTEPUIHOM IIe-
pHoze. DTH UCKITIOUSHHS OBLIIH 00YCIIOBIIEHBI TEM, YTO
BBIIIICYKa3aHHbIE MAaTOJIOTMYECKHUE COCTOSHUS HEIo-
CPE/ICTBEHHBIM 00pa3oM OTpPaXKaloTCs Ha COCTOSHUH
STMUTEINOLNTOB AECHBI, a TAKXKE TE€M, UTO TaKHe OOJIb-
HBIE, KaK MPAaBHJIO, TIOJIYJaOT TEPAIHIO MO ITOBOIY CO-
MYTCTBYIOIIEH MAaTOJIOTHH, KOTOPask MOXKET BIHUATH Ha
KIMHUYECKYI0 KapTHHY B IIOJIOCTH pTa IPHU IpOBeJe-
HHUHM uccienoBanua. Kpome 3Toro, k uccie1oBaHHIO He
MIPUBJIEKAINCH OOJIBHBIE C TOKA3aHHOM acTIMPHH-PE3H-
CTEHTHOCTBIO.

Kontponsnyto rpynny coctasuiu 20 npaxkTude-
CKH 37I0pPOBBIX 0c00 Bo3pactoM oT 35 1o 60 set, cpenu
KOTOpBIX 06110 10 x)eHmuH n 10 My>X4uH.

L{uTonoruyeckue u MophoMeTpUIECKHE UCCIIe-
JIOBaHMS NPOBOAMINCH Ha COCKOOAax OSIHTENH
necHsl. [lociie omorackuBanus MOJIOCTH pTa (usno-
JIOTHYECKUM PAaCTBOPOM, KOHIIOM CTEPHUIBHOTO CTO-
MAaTOJIOTHYECKOTO INMAaTeNsi COCKpedaln C JIETKUM
HaXUMOM, COJEp)KaHWE IOBEPXHOCTH HIHUTEIHS
MIPUKPEIIIICHHON JeCHBI, B OOKOBBIX ydacTKaX BepX-
Hel U HUKHEHN YeJI0CTHU, U IEPEHOCUITU €T0 Ha Mpe/-
METHOE CTEKJIO C BBICYIIMBAaHMEM Ma3KOB 2-3 MH-
HYTBI IPU OTKPBITOM JOCTyIle Bo3ayxa. Llutomnoru-
4yecKHue MpenapaTsl OKpalluBald a3yp-303MHOM U
IIPOCMAaTPHUBAJIM Ha CBETOBOM MHUKpockore Micros
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(ABcTpus). s monydenus: GpoTtorpaduu KIETOK HC-
nmois30Badu nudpoByo Buaeokamepy CAM 2800
MIPH CBETOBOW MUKPOCKOTHH (00BEeKTUB X40, OKyJIISIp
x10).

MopdomeTpudeckne onpeaeIcHus NepuMeTpa,
IUTOIIAIH SIApa M MHUTOIUIA3MBI KJIETOK B IIUTOJIOTH-
YEeCKUX IMpenaparax J1eceH NPOBOAMIM C MOMOIIBIO
KOMIBIOTEPHOH MOP(POMETPUYECKUX MPOrPaMMBbI
BioVision. YacToTy KJIETOK ¢ aHOMaJIHSIMHU OIpeJie-
nsanu B nepecyete Ha 1000 kieTok.

[MpousBoancs KOPPEJSALUOHHBIN aHaJIH3
SEPHO-LUTOIIA3MaTHYECKOTO COOTHOIEHUS (As1/A1r)
n (Ps1/PK) ¢ 1enb0 BBISBICHUS BO3MOXKHOM CBSI3U M3-
MCHEHHMH TOKa3aTeNs ¢ JUINTEIbHOCTBIO NpHeMa IIpe-
napatoB ACK.

CrarucTiueckyro 00paboTKy pe3ylIbTaToB HCCIe-
JIOBaHMS MPOBOIMIN C TIOMOIIBIO CTaHJAPTHBIX TMaKe-
TOB CTAaTHCTHYECKHX KOMIIBIOTEPHBIX IPOTPAMM
«Statistica 5 for Windows». JInst 00pabOTKH TaHHBIX

MPOBOJIMIIA AHAJIN3 COOTBETCTBUS IOJYYCHHBIX IaH-
HBIX HOPMAJBHOMY 3aKOHY paclpeleNeHus CIydan-
HBIX BENWYHMH. Pe3ympTaThl NpeACTaBICHH B BHIE
cpenaux BennauH (M) u ux omubku (m) - M+m. Cpas-
HEHHE CPEeIHUX 3HAYCHUN MPOBOIUIN C MOMOIIBIO t-
kputepust CteionenTa. CTaTHCTHYSCKUH aHAIU3 JaH-
HBIX MIPOBOAMIIN NP 3ajaHHOM JocToBepHOCTH (0,95),
TIOJTyYEHHBIE PE3YJIbTAThl CYNTAIM CTATUCTUYECKH 3Ha-
yuMbiMH 1ipu P<0,05.
Pe3yabTaThl U UX 00CYKIeHHE:

MopdomeTpuueckuii  aHaNU3  SMUTEIUOIUTOB
necHbl 0oibHBIX ¢ UBC 3admkcupoBan nocToBepHOE
yBennuenue rnepumetpa (Ps) n mnomanu (As) siapa u
CHIDKCHHE BHIIIIEYKa3aHHBIX Tokazateneil (Px m Am)
JUTS TIUTOTUIa3MBI Ki1eTOK. COOTBETCTBEHHO HaOIIOma-
JIUCh M3MECHEHUS ¥ TIOKa3aTelNs SIepHO-IIUTOIIa3MaTH-
YECKOTO COOTHOIICHHS B BHJIE €r0 YBEIHUYCHHS II0
CPaBHEHHIO C KOHTPOJIBHOU Tpymoi (Tadm. 1).

Tabnuna 1

MopdomeTpuyeckue MOKa3aTeIH SMUTEJTHOIMHUTOB Y G0JIbHBIX HccaeayeMbIX rpynn (M+m)

MopdomeTpuueckre mokazaTenu OcHoOBHas rpymnmna Kontpois
(n=47) (n=20)
Px, MKkM 180,76 + 3,20* 192,4 £3,33
Ps, MkM 35,17 +0,38* 30,33+0,40
Ps1/Pk 0,21 +0,004* 0,15 +0,003
Ast, MKkM? 71,39 +£1,24* 53,9 +1,30
A, MKM? 1919,6 £70,16* 2156,3 £74,25
As/An 0,05+0,002* 0,02 +0,001

[Tpumevanue: *- pa3Hua JOCTOBEPHA B CPABHEHUH C KOHTpoJeM, p <0,05;

i ompeeneHus] 3aBUCUMOCTH COOTHOIICHHS
nepuMeTpa sapa K nepuMmeTpy murorniasmbl (Ps/Px)
SMUTEIHONUTOB 0T JumuTenbHOoCcTH puéMa ACK Obut

MPOBEJCH MHOYKECTBEHHBIN JIMHEHHBIH pPETPecCHOH-
HBIM aHaNW3 C HMCIOJIb30BAHMEM MOLIArOBOTO METOJa

(puc. 1)

& O

Pa/Pk

OO

<&

8

y=0,0157x +0,1612 <
2 —

KoL OO

ACK, net

Puc. 1 I'paguueckoe uzobpadicenue Hanuuusi KOpPeIsYyUOHHOU CE3U MeNCOY USMEeHeHusMu coomnouleHus Ps/Pk
om daumenvrocmu npuéma ACK

it ompenesieHUs] 3aBHCHMOCTH COOTHOIICHHS
TUTOIIANIA SAApa K TUIOMIAIN [UTOIUIa3MbI (As/A1r) omn-
TETHUONUTOB OT anmuTenbHOCTH mnpuéma ACK Ttaxke

OBLT IPOBEACH MHOXKECTBEHHBIN JTMHEHHBIN perpeccu-
OHHBII aHAIIN3 C NCTIOIF30BaHUEM ITOIIArOBOTO METO1a

(puc. 2).
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As/AuL

ACK, net

Puc. 2 I'paghuueckoe uzobpasicenue npamoii KOppeIsYUOHHOU CEA3U MeNCOY YeaudeHueM NoKa3ameins
coomuowenus As/Ay u onumensrocmotro npuéma ACK 6 ocnosnoil epynne.

Y4uuteiBas pe3yabTaThl IPOBEACHHBIX UCCIIEOBA-
HUH, OBUT NPOBEAEH KOPPEISLHOHHBIA aHauu3 |
MEX/1y MOJYY€HHBIMH MTOKA3aTEJsIMU C IIEIBI0 OTIpe/ie-
JIEHUS] BO3MOKHBIX B3aUMOCBSI3EH.

B ocHOBHOI#i rpymnme ObLIO BBISBICHO HalU4He
CUJIBHOW TOJIOKUTENBHOW KOPPENALUOHHON CBSI3U
MEXIY TaKUMH MOp()OMETPHIECKUMH TOKa3aTe-
nsmMu kak Pg u Asg (1s=0,96; p<0,05), Px u An
(rs=0,98; p<0,05), a Takxe Ast/Ax k Ps/Pk (rs=0,96;
p<0,05).

Ps rs=0,96; p<0,05 As

A

rs=0,33; p<0,05

Hab6nromanack cpeiHssl HEraTUBHAS KOPPEAIH-
OHHAs CBS3b MEXAY MmokaszatenssMu Pk u Pst/Pk (rs= -
0,70; p<0,05), Px u As/Ax (rs= -0,63; p<0,05), As u
Ps/Px (rs= -0,67; p<0,05), u Ant k As/An (rs= -0,62;
p<0,05).

B mpomecce craructuueckoir o0pabOTKH naH-
HBIX OINpPENeIsUIOCh HaTW4due ci1abod MO3HTHBHOM
KOpPEJNSIIIMOHHOH cBsA3U Mexny Ps u Pa/Pk (rs=0,33;
p<0,05), Ps u As/Anu (rs=0,37; p<0,05), As u Psx
(rs=0,35; p<0,05), a taxxe Ast u As/An (rs=0,41;
p<0,05) (puc.3).

v

/

rs=0,35; p<0,05

rs=0,37; p<0,05

Pa/Px

/

I rs=0,96; p<0,05

rs=0,41; p<0,05

rs=-0,7; p<0,05

Ast/Axg

rs=-0,67; p<0,05

e

rs=-0,63; p<0,05

«—

rs=0,98; p<0,05

r=-0,62; p<0,05

-\

> A1

Pk

Puc. 3 Cxemamuueckoe uzobpasicenue KOppeisyuoHHblX céssell mexicoy MophomempuieckuMy noKa3amensimu
INUMENUOYUMNO8 OCHOBHOU 2PYNNbl

BoiBoabI:

Mopdomerprudeckuii  aHaIU3

SIIUTCIUOIUTOB
JACCHBI BbISIBUJI JTOCTOBEPHBLIC YBCIIMYCHUSA MICPUMETPaA

1 IJIOIIAMH SIApa, & TAKXKE CHIDKEHHE BBIIICYKA3aHHBIX
rokasaTesield s nuroruia3msl y 6onbubix ¢ UBC npu
CpaBHEHMHU C KOHTpoJbHOU rpymnnoi (p <0,05).
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BersaBneHHBIE MOpPGOMETPHYIECKHE HM3MEHEHUS
SMUTEINOIUTOB, MOTYT OBITh OOYCIIOBIICHBI Hapylile-
HHeM 3HepreTudeckoro oomena npu UBC, gto orpanu-
YMBAET MPOAYKIHUIO MOJIOABIX, (YHKIMOHAIBEHO aKTHB-
HBIX KJIIETOK, 3a/iepKKa mporeccoB Au(hepeHIInpOBKI
SMHUTETUOLMTOB MPUBOIUT K BO3PACTAHMIO KOJITHMYECTBA
CTapeloIInX KIETOK C YBEIMYCHHBIM SIIPOM.

YBenuueHne nokasaTessl SAepHO-IUTOIIa3MaTH-
YECKOTO COOTHOILCHHUS SIUTEIUOLUTOB IECHBI Y 00JIb-
HBIX OCHOBHOMW TPYHITEI IMEET JOCTOBEPHYIO MOJI0XKHU-
TEJIBHYIO KOPPEJSILIMOHHYIO CBSI3b C JJIMTEIHHOCTBIO
npuéma npenapatos ACK.
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NEONATAL ELECTROENCEPHALOGRAPHY (Literature review)
HEOHATAJIBHAS DJEKTPOIHIE®AJTOTPA®US (O030p iuTEPATYPHI)

Summary: Electroencephalography is a method of assessing the functional state of the brain of group risk
newborns. EEG is a significant addition to the examination of a newborn. Two large groups of graphoelements of
the neonatal EEG are identified, corresponding to similar ones in older children. These are probably normative
graphoelements and patterns EEG (non-abnormal EEG) and probably abnormal patterns of graphoelements and
neonatal EEG patterns. The likelihood of different scenarios for development and outcome in newborns and prem-
ature babies is the key to understanding normative and pathological ontogeny. At the same time, we greatly re-
duced the long list of graphical elements of the neonatal EEG, which exists in other works. In the probably nor-
mative group, the main are theta bursts, delta brushes, the pattern "trace” discontinu". In the probably abnormal
group, the main are burst-suppression pattern, other paroxysmal patterns, asynchronous EEG patterns.

Key words: neonatal EEG, non-abnormal EEG, abnormal EEG.

AnHoTanus: D01 ABiIeTCS METOAOM OIICHKH (YHKIIMOHATIBHOTO COCTOSIHUS MO3T'a HOBOPOXKICHHBIX JIeTEeH
U3 TPy pyUCKa U CIYKUT 3HAYUTCIIbHBIM JTONOJHCHUCM IIPU O6CJ’I€,Z[OBaHI/II/I HOBOPOXJACHHOTO. BI)IIIGJ'IGHO JABC
OouipiMe rpymIrbl rpadodIeMeHTOB HeoHaTanbHOH D017, KOpPeCOHUPYIOIHUECs C TOAOOHBIMH Y CTApLINX Jie-
Tei. ITO - BEpOATHO HOPMATHBHBIE TPa)O3IEMEHTHI U NATTEPHBI HeoHaTaIbHOW D3I M BEepOSTHO HEHOPMATHB-
Heie (Abnormal patterns) rpadosiaemenTs! i naTTepHbl HeoHaTANBHOH DOI'. BeposTHOCTh pa3inyYHbIX CLIEHAPUCB
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Pa3BUTHUSI M HCXOJa Y HOBOPOXK/ICHHBIX M HEJIOHOIICHHBIX AETEH - KIIF0Y K TOHUMAaHUIO HOPMaTHBHOTO U HaTOJIO-
THYECKOT0 OHTOTEHE3a. B TO ke BpeMsi Mbl CHUIBHO COKPATHIIH AJIMHHBIN NepedeHb rpado3IeMEHTOB HEOHATAIIb-
HoW DOI, cymecTByommid B Ipyrux padorax. B BeposTHO HOpPMAaTHBHOH T'pymIe TTaBHBIMH SIBILIIOTCS TeTa
BCITBIIIKH, AETbTa-"IEeTKH", maTTepH "npepbiBrcTas kpuBas OOI". B BeposaTHO HEHOPMAaTHBHOM TpyIIIe TJaB-
HBIMH SIBJIIIOTCS TATTEPH BCIIBIIIKA-TIOAABICHHUE, MAPOKCH3MaNbHbIe Tpadoanementsr D317, aCHHXpOHHBIE TTaT-

§150):138C1C) I

Ki1roueBble €J10Ba: neonaranbHas DO, BepoSTHO HOPMATHBHbIE NATTEPHBI HeOHATANBLHOU DT, Bepo-

SATHO HCHOPMAaTHBHEIC MATTEPHBI HeoHaTabHOU D3I,

Onexrposnnedanorpadus (331 sBuseTcs MeTo-
JIOM OIICHKH (DyHKIIMOHAIBHOTO COCTOSIHUS Mo3ra. Mc-
TOpUYECKH TepBoii 3agaueit D3I 0BT KOHTPOIH JIede-
HUSl U IPOTHO3UPOBAHHUSA 3MUIIeNcUU. BTopoil cTopo-
HOo OOI' y nerell sABIseTCS OLEHKA PHUTMOreHe3a
(amexTporeHesa) pasBHUBarolerocs Mo3ra. TpeTbum
MOJXO0M B TpakTOBKe AaHHBIX OOI sBisfeTcs KOIu-
YeCTBEHHBIH (MaTeMaTH4ecKuit) aHaJIu3, KOTOPBIH pac-
IIMPsieT BO3MOJKHOCTH OLIEHKH MAaTTEPHOB B IIMKIIE
COH-00/IpCTBOBaHME, B YCIOBMAX pEaHUMAIMM U HH-
TCHCUBHOM Tepamnuy, MPOTHO3MPOBAHUS IOCIEICTBUI
TUIOKCUH 1 uieMun. Jlanee mpencrasien 003op D90
Yy HOBOPOXXJIEHHBIX JeTed. BoIbIIMHCTBO M3MEHEHUM
O0T sBisrOTCS HeCcIeNN(PUISCKAMH U IPU OTCYTCTBUHU
KIMHIYECKOTO KOHTEKCTa, HE MMEIOT AWarHOCTHYe-
CKOro 3HaueHus. To ecTh Kak B IIPOLIIIOM, TaK U celuac
aKTyaJbHbl KJIMHUKO-TUArHOCTHUECKUE Hapayljend U
6e3 KIMHUYECKOTO JUarHo3a, ONpeAeIeHHON HCTOPUHI
3a0oneBanus, OOI gBiasgeTca BCEro JNUIIb dMYISIUEH
JIBIDKEHUS] OyMaKHOH JIGHTBI Ha 9KpaHe KOMITBIOTepa.

Hapsnay ¢ HammuueM JuTEpaTyphl IO Pa3BUTHIO
HOpPMAaITbHOH LepeOpaNbHOM 3IMEKTPUICSCKON aKTHBHO-
CTH y HEJIOHOIICHHBIX W IOHOIICHHBIX HOBOPOXKICH-
HBIX aerelt [1,2], cymiecTByeT AMCCOHAHC MO BbIIEIE-
HHMIO MHOTOYHMCIICHHBIX BO3PACT3aBUCHMBIX Tpagoaste-
MEHTOB B HEOHATAIEHOM IIEPHO/IE U OTPAaHNYEHHOCTHIO
KOJIMYECTBA TTOI0OHBIX ()EHOMEHOB Yy JIETell cTapIuero
BO3pacTa M B3pocnbix. [loyeMy ¢ yciaoxHEHHEM TOBe-
neHus, muddepeHipanueil ABUraTeabHONR chepbl U
MICUXUKN OHOIEKTpHYEeCcKass MO3arKa MO3Ta yIpoIa-
ercsi? C apyroif cTOpoHbBI, OYpHO CO3peBalOIUil MO3T
Ha HadaJbHBIX 3TallaX OHTOI€HEe3a BIIOJIHE MOXET Ja-
BaTh "camylo ApKyro KapTtuHy" D3I m3ameHeHuil. Mbl
MOMbITAEMCSl  HalTHM  HEKyK  "30JI0Tyl0  cepe-
JTUHY'"MEeXTy 3TUMH OAX0JaMH B JaHHOU padote. s
TOTO, YTOOBI MOHATH M MHTEPHPETHPOBATH MATTEPHBI
HeoHaTaJdbHOU D3I, BAXKHO yUUTHIBATh HATUYUE U3MeE-
HEHMH, KOTOPbIE IPOUCXOAAT B TOJIOBHOM MO3re B Te-
4YeHHUe TOCIEeIHero TpuMecTpa 6epemeHHOCTH. OTMe-
yaeTcst OBICTPOE YBEIIMIEHHE TOJIOBHOTO MO3Ta, BEC KO-
Toporo y 40 HemempHOro peOeHKa B HECKOJBKO pa3
0obIIIe IO CPaBHEHMIO ¢ 28 HeleTbHBIM HOBOPOIKICH-
HBIM, 9TO OTpa)kaeTcs Ha BHENIHEM BHje Mo3ra. [Ipu-
MHUTHBHO BBITJISIAIIAS CTPYKTYpa MO3Ta peOeHKa ¢ Te-
cTauueil 24 Henenb, KOrja MOBEPXHOCTh MOJTyHIapUil
TOJIOBHOTO MO3ra TjajKas, nmpeoOpasyercs K 28 He-
Jierie, KOrjja OCHOBHbIE OOPO3/IbI KOPBI YK€ BBIPAXKECHBI.
PucyHok 60po37 1 M3BHIIMH ITPOJOIDKACT Pa3BUBATHCS,
MOKa HE JOCTHTHET BHEIIHErO BHAA CIOXHOTO MO3ra
JIOHOLLIEHHOTO MiajeHna. Kakosa ke CKkOpoCTh U3Me-
HEHUI MO3ra y HEJOHOIICHHOTO peOeHKa, KOorjaa pas-
BUTHE TPOUCXOJUT BO BHEMATOYHOM OKpPYXKaroIen
cpeze, HACHIIICHHON Pa3IMYHBIMH CEHCOPHBIMH CTH-
MyJamMu?

BepositHo HopmaTHBHBIE TrpaodieMeHThl U
naTTepHbl HeoHaTaAbHOH JII

Tema eécnviuuxu. Tera BCUBIIIKK TPEICTABILIOT
co00i1 pUTMHUHYIO aKTUBHOCTh YacToTol 4-8 I'n, Jo-
KaJU3YIONIYIOCS B 3aTHIJIOYHBIX WIIM BUCOYHBIX 00JIa-
CTsIX. 3aTBUIOYHBIC TETA BCIBIIIKU CHCIU(PUYHBI IS
rTyOOKO HeTOHOIIEHHBIX JeTel (24- 26 Henenu recta-
1un). BucouHblie TeTa BCIBIIIKY MOSIBISIIOTCS € 26 He-
JIeNd, ¢ MaKCUMaJIbHOW BBIPAYKEHHOCTBIO MEXIY 27 U
31 HenensaMu recTaluy, ¥ peiKo BCcTpevaercs nocie 35
Helenn. BCIBIKH cOCTOST M3 BBICOKOAMILTUTYIHBIX
konebannii ammuatynon ot 50 go 150 MxB, mocturas
B psazge caydaeB 200 wim 300 mxB. Perynsphbie
BCITBIIIIKK TETa JIOKAJTU3YIOTCSA B 3aTBUIOYHBIX 00Ia-
CTSIX Y MIyOOKO HEJOHONICHHBIX JIETEH U ¢ yBeJIuue-
HHEM TeCTalliil MUTPUPYIOT B BUCOUHYIO KOPY. 3aThI-
JIOYHO-BUCOYHBIN T'paJIUeHT JaHHON aKTUBHOCTH, MO-
BHUIMMOMY, COBIIAJacT CO CpoKamMu (hOpMHUpPOBaHHUs 00-
PO31 ¥ U3BUJIMH B COOTBETCTBYIOIIUX PETHOHAX KOPHI.
HekoTopbie aBTOpPHI BBIAESISIIOT OTAEIBHO 3aThIIIOYHBIE
TETa-BCIBIIKK y HemoHomeHHbIX xaereit (STOP-
(eHOMEH) ¥ BUCOYHBIC TETa-BCIBIIIKH Y HEJIOHOIICH-
HeIX (PTT-eHoMeH), 9TO SBISETCS, MO-BHINMOMY,
Helenecoo0pa3HbIM, YCIOXKHSA IUama3oH rpadodie-
MEHTOB.

Henoma-"wemxu".  I'padosmemeHT  nmenbra-
"ImeTKu" 9acTo BCTpevaeTcsl y HeJOHOIICHHBIX JIeTEH C
recrarueit or 32 1o 35 Henens. [laTTepH npeacrasnser
co0o# akTUBHOCTH OT 8-mMu A0 20-I'11, HaTOXKEeHHYIO Ha
BBICOKOAMIUIUTYIHBIE MeJyIeHHbIe BOJHBI (0T 0,8 mo
1,5 I'y). AMmnTyaa ObICTPO aKTUBHOCTH OOBIYHO CO-
crapisier oT 20 1o 50 MkB, 4TO BMecTe ¢ MEIICHHOMI
BoiHOM MoskeT apocturate 200 mxB. Kak npasuio,
JienbTa-"1meTKH" aCHHXPOHHO PaclojaraloTcs B TOMO-
JaTepalbHBIX 00MacTsAX JABYX modymapuid. [lembpra-
"metku" MpeodIamaroT B ICHTPAJIbHBIX OTBEACHUSIX
39T y riryO0oko HEJJOHOMICHHBIX fetei (1o 32 Henmenb
TeCTaIlu ), ¥ PACTIPOCTPAHSIIOTCS Ha 3aTHUIOYHYIO U BH-
COUHYIO KOpY y Oojee "3penbix" HEOHOIICHHBIX Jie-
TeH.

@ponmanvhvie ocmpuvie Oenvma 601Hbl. DPOH-
TajbHBIE OCTPBIC BOJTHBI OTHOCSATCS K TaK Ha3bIBAEMOM
TPaH3UTOPHOH "OCTPOil" aKTUBHOCTH, KOTOpPAsi MOXKET
ObITh HOPMaJIBHBIM naTTepHOM DOI' y HOBOPOXKIEH-
HBIX JeTei. M3BeCcTHO, YTO He3pemblil MO3T B OOJbIIEH
CTENEeHH BOCIPUUMYUB K Pa3BUTHUIO CYIOPOT, YEM 3pe-
Jpld  (MHTUOUTOPHBIC CHCTEMBI MO3ra CO3PEBAIOT
mo3xe, 4eM Bo30ykaaroiue). PaBHOBecHe MEXy BO3-
OyXIICHHEM U TOPMOXXCHHUEM B MO3T€ 3aBHCHUT OT BO3-
pacTta (rpyosie D3I marTepHsI TONBKO y neteit). Dpon-
TaJbHBIC OCTPBIC BOJHBI ABILIIOTCS ABYX(a3sHBIM Tpa-
(dooemMeHTOM (C TMEPBOHAYAIBHO OTPHUIATEIHHBIM
OTKJIOHEHHEM, 32 KOTOPBIM CIIEAyeT Ooiee IIMpOKHMA
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MO3UTUBHBIA BCIDIECK). MakcuManbHas aMILTUTy/a
(06braHO, 0T 50 10 200 MKB) 3THX BOJTH OTMEUYAETCSI BO
(ponTansHO 06mactu (FP1, FP2) Bo Bpems cHa, gamie
IIPU IEPEXO0JE OT AKTUBHOIO K CIIOKOMHOMY CHY. Put-
MU4YecKasi (pOHTANbHAs JeiIbTa aKTHBHOCTH (JI0OHas
MEUICHHOBOJIHOBAS IU3PUTMUSI) B HAIINX HCCIIEI0BA-
HHSIX 9aCTO CONPOBOYKIANIACH OKYJIOTpaUIeCKUMH ap-
TedakTaMM WM PeIIIeCTBOBaIa OCTPBIM JIENIbTa BOJI-
HaM. B cBs3M ¢ yeM HeT HEOOXOIUMOCTH BBLICIATH
9TOT rpadodIEMEHT OTAEIBHO.

Ipepwvisucmas kpusas I3I', "anemepuupyrowas
kpusas" DO Y HEeJOHOIIEHHBIX JeTell OMOdIIeKTPH-
YyecKasi aKTHBHOCTh MO3Ta MIPEPHIBACTCS [UTNTETbHBIMHU
nepuogamMu "ModaHusA". DTOT MATTEPH Ha3BIBACTCS
"trace discontinu". B Teuenne neprona 6/3 MoT4aHUA
otMevaercs Hu3koamrumatynHas 21 (mernee 30 MkB).
Ecnm cymecTByOT mepuoabl MOJYAHHS, TO IPHXO-
JIUTCSI OKU/IATh NIEpHOAbI akTHBalMK. He o0s3aTensHO
KXY U3 3THX (a3 BBLIENSATh KaK OTICIbHBIA Mat-
TepH. AKTUBHBIE Nepuojsl ("aJpTepHHUpYIOLIas KpH-
Bas" DOT, "trace alternant") ¢ pa3BUTHEM HETOHOIIICH-
HOTO peOCHKAa YBEIMYHMBAIOTCS 110 MPOJOIKUTENBHO-
CTH ¥ BKIIIOYAIOT JIEJIbTAa aKTUBHOCTb, JIENIbTA-IIETKA U
BCTIBIIIKM TeTa BOJIH. MakcHMalbHbIE MEXKBCIIBIIICY-
HbIC UHTEPBAJIBI HE JIOJDKHBI MPEBBIIaTh 30 CEeKyHI B
moboM Bo3pacTe mocine 27 Hemenu recramun [22]. B
psize cirydaeB MpephIBUCTAst KpUBast IEpeMerKaeTcs Ou-
JaTepabHO-CHHXPOHHOH aKTHBHOCTBIO TE€Ta C BBICO-
KO CTETICHBIO CBA3aHHOCTH KOJIEOaHUH B Oy IIAPHAX
0COOEHHO y MTyOOKO HEJOHONICHHBIX JACTEH, IS Yero
COBEpUICHHO He 0053aTeNbHO MMETh OTAEIbHBIN Ipa-
(hod7eMEHT (MEXITOTyIIapHast CHHXPOHHS).

Tlammepn"nespenasa”"23I. B xadecTBe Kpure-
pueB ans ompeneneHus 3penoctu D3I HCHOIB3YIOT
CTENEeHb MEXIIOJIyLIaPHOH aCMMMETPHH, KOJIMYECTBO
JIeTbTa IETOK BO BPEMs aKTHBHOT'O M MEJICHHOTO CHa,
KOJIMYECTBO TE€Ta BCHBIIMIECK, MPOIOJDKUTENBHOCTh
MOP]OJIOTHIO MEKBCIBIIIICYHBIX HHTEPBAJIOB BO BPEMS
(hazbr OMOAIEKTpIYECKOTO "MOTYaHus" y HeTOHOIIICH-
HBIX geteii ("trace discontinu"). JlaHHBIE HOpMaTHBHEBIC
mokasareiu ObUIH pa3paboTaHbl B psae padot [8,27].
ITatTepn "Hespenas" D3I onmpenensercs jgerde, Koraa
recTallMOHHBIN BO3pacT muajeHma 01u3ok k 40 Heme-
nsm. Ecnu Ha moBTOpHBIX D3I y TOHOIIEHHOTO pe-
Oenka peructpupyercs "Hespenas" DOI, 3To MOXKeT
CBHJIETENLCTBOBATh O CEPhE3HOCTH MPOTHO3a (HAIpH-
Mep, HEBPOJOTMYECKUH JeQUIMT WM paHHIOK
cMepTh) [7]. Pa3nudHble 5K30TCHHBIC W JHIOTCHHEIC
(hakTOpBI MOTYT HapyLIMTh Pa3BUTHE JIIEKTPOTreHe3a
O3T'". Cynoporu MOTyT IPUBECTU K BPEMEHHOMY TI0SIB-
nenuto "Hespenoi" IOI'. DtoT marrepH OO0I' mMoxer
OBITH TaKXe BBI3BAH ITUTEIBHBIMH COMAaTHUYECKHMH
HapyIICHUSIMH, TaKUMU KaK XpOHHYECKHe 3a0oieBa-
HHS JIETKHX, TIOPOKaMHU CEp/lia, KOTOPbIe BBI3BIBAIOT
runokcuio Mo3ra. [lokazano, uro "He3penas" 321 ya-
cTO HaOMIoaeTcsa y JeTel paHHero BOo3pacTa ¢ TshKe-
JI0i OPOHXOJIETOYHOH AMCITIa3uell U KUCTO3HOW MepH-
BEHTPHUKYJISAPHON JerKkomansuei [7].

Pummuueckas mema-anvgha axmuernocms. B 39T
HEJIOHOIICHHBIX M JOHOIIEHHBIX JIETell MHOIIa OTMe-
YaeTcsl Ype3MEpHOE KOJIMYECTBO PUTMUYHOH TeTa- WIIN
anb(a-akTUBHOCTH. B mHccienoBaHMM JOHOIICHHBIX
nereit [16] monoOHas kapThHa Oblla OOHapy»KeHa B

pa3MMYHBIX YCIOBUSIX, B TOM 4YHCJIE INPH HAIWIAU
BPOXKJCHHBIX TOPOKOB CEPALA, BPOKAECHHBIX IOPOKOB
TOJIOBHOTO MO3Ta, TUIIOKCHH, a TAaKXKE Y HOBOPOXKICH-
HBIX, IOJY4YaBUIMX HEWPOAKTUBHBIEC BEIIECTBA. AB-
TOpHI NIPUIIIH K BBIBOLY, YTO 3TA KapTHUHA ObLIa JHa-
THOCTHYCCKH HeCTeI(pUIHON ¥ BO3MOXHA y AeTei
panHero Bo3pacta 6e3 3adoneBanuii LIHC. PurmMuunbie
Tera-anbda "mIETKU'", KOTOPBIE COCTOAT W3 OCTPBIX
BOJIH JUIMTENIBHOCTBIO OT 1 0 3 cekyHnA, pacroJara-
I0TCSI 110 LIEHTPAIbHOM WM CPEeIHEH JIMHUU B JIOOHBIX
OTZeNax KOpbl, 0OCOOEHHO BO BpeMsl CIIOKOWHOT'O CHa.
311 rpad0’IeMEeHTHl Ha3bIBAIOTCSI HEKOTOPBIMU aBTO-
pamu "KanuTKaMu'" WK "BOPOTaMH" WM PUTMAYHBIMH
TeTa-neTkaMu. Hanuume 3TOW aKTUBHOCTH, NO-BHIU-
MOMY, UIMEET 0J1aronpusaTHOE IPOTHOCTHYECKOE 3HAYE-
HHE.

BeposiTHO HeHOpMaTHBHBIE rPpag)03/1eMeHThI U
narrepHbl HeoHataabHoit DI (Abnormal patterns)

Omcymcmaue 21eKmpoyepeoparvHol aKmueHo-
cmu (3nekmpoyepedbpanvroe monuanue, "uzonunusn”).
OTcyTcTBHE aKTHBHOCTH O3HA4aeT COCTOSIHHE 3JIeK-
TPUYECKOTO MOJTYaHHS, OTCYTCTBHE KOPKOBOI MO3ro-
BOH JIEKTPUYECKOM aKTUBHOCTH, AK€ IIPU BBICOKOMU
YyBCTBUTEIBHOCTH HACTPOCK HJIEKTpOsHIEedaIorpa-
¢uaeckoro mpubopa. Takoit marrepH D3I mpossis-
€TCsl B Pa3JINUHBIX KIMHUIECKUX CUTyalusIX, Hanoosee
4acTO MpH aCUKCHH M MACCHBHOM BHYTPHMO3TOBOM
KpPOBOM3IHAHNM. TexHHUecKre TpeOOBaHUS K 3aIHCH
NP1 OJIO3PEHUH Ha "N30IMHUIO" Y IETEN paHHEr 0 BO3-
pacTa aHaJIOTHYHBI TAaKOBBIM y B3POCIBIX. Mcmomnp3y-
IOTCSI BBICOKAsl YyBCTBUTEJIFHOCTD 3aIUCH (paBHAS WU
npesblnatomas 2 MkB / Mm(20 mxB/cm)), huitbTp HU3-
kux 9actoT 1 ['1, a Takke OObIIe MEKIIEKTPOTHbBIE
paccTosiHUA. DNeKTpoliepedpanbHOe MOJMYaHUE He
00513aTeTbHO O3HAa4YaeT «CMEpPTh Mo3ray. Tem He Me-
Hee, peTHCTpalys U30JIMHUN HeceT B cebe cepbesHbIi
MIPOTHO3 IJIsl pa3BUTHSI HOBOPOXKAECHHBIX, 38 HCKIIIOYE-
HHEM JIeTeH ¢ HAPKOTHIECKUM aOCTHHEHTHBIM CHHJPO-
MOM, OCTpOH TMIIOKCHUEN; NETeH, MOABEPrIINXCS 0XJIa-
XKJICHHIO TOJIOBBI MJIM TeJIa; IeTeH, C COCTOSIHUEM TOCIIe
cyznopor. bonbImmHCTBO HOBOPOXKICHHBIX C M30JIMHHUCH
Ha DOI" WM ymMHparoT B HEOHATAJbHBII MEPHOJT, UITH
BBDKUBAIOT C TSDKEJIBIMU HEBPOJIOTHYECKHM Ae(uIin-
toM. IIpu MPT, Y3U mo3ra y HOBOPOKICHHBIX C OT-
CYTCTBHEM 3JIEKTpouepeOpaIbHOil aKTUBHOCTH OOHa-
pyXUBaeTcs paclpocTpaHEeHHas aTpodus Mo3ra ¢
HIIEMUYECKHUM HEKPO30M HEUPOHOB KOPBI, IOJI0CATOrO
Telna, TajJaMmyca, CpeJHEro Mo3ra u Mocta. BoccraHoB-
JieHne OHMOo3JIeKTpHdYeckod akTuBHOCTH I3IT mocie
"M30IMHUK" TPOUCXOIUT UIIH Cpa3y MOCIIe OCTPOro I'H-
MOKCUYECKOI0-UIIEMUYECKOT0 3MU30/1a UM B TEUCHUE
NepBbIX 24 4acoB KU3HU. B npouecce BoccTaHOBIEHUS
OO3I' yacTto oOTMeuyaeTcs aHOMajbHas AaKTHBHOCTD,
Hanpumep, aupdy3Has MEIIEHHOBOJIHOBAs aKTHB-
HOCTB, HO MHOT/Ia TUIOCKAsi KPUBasi COXPAHSAETCS B Te-
YeHHE MHOTHX MECSIIEB ITOCTIE OCTPOTO HHCYIBTA.

IToxa He BBIpabOTaHO YHHBEPCATHHO COTIIACOBAH-
HBIX KPUTEPHEB IS CMEPTH MO3Tra Y HOBOPOKICHHBIX
jgereil. Hayunas rpynma mo ONpenesleHHI0 CMEpTU
MO3ra y JeTed HaeT PeKOMEHJAIUi 0 JUarHOCTUKE
9TOrO COCTOSIHHUSI TOJIBKO Ul JeTeill crapuie 7 aHeil
[39]. Hdnst myageHieB B Bo3pacte OT 7 JHeH 1o 2 mecs-
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[IEB PEKOMEHIOBAHO, YTOOBI OBUTH MPOBEICHKI ABE 3a-
mucu D01 B Teuenue 48 gacos. Ecim mepBas 331 no-
Ka3bIBaCT OTCYTCTBHE HJIEKTPOLIEpeOpanbHON aKTHBHO-
CTH, TO aHAJOTHUYHBII NMATTEPH, 3aPETUCTPUPOBAHHBIN
yepe3 24 gaca, MOITBEPKAAET CMEPTH MO3Ta.

TI'pynna nammepna ¢cnvluika-nooaenenue. Ilat-
TEPH BCIBIIIKA-NI0JaBICHUE XapaKTEePU3yeTCsl BCIBIIII-
KaMU BBICOKOAMILIUTYIHOU JIeNbTa-TeTa akTUBHOCTH U
BKJIIOYAET TaK)Ke OCTPHIC BOJIHBI, CTIaliku, OeTa-aKTUB-
HOCTb. B Haubonee TspKeJIoM citydae 3TOT MaTTEpH SIB-
JsieTcst Tpy0O CTEPEOTUIHBIM, MaJjlo MOIBEP>KEHHBIM
BHEIIHUM CTHUMYJIaM M COXPAaHSIOIIMMCS B TEUEHUE
0oapcTBOBAaHUA
u nrybokoro cHa. [larTepH BcHBIIKa-TIOJaBICHHE
HaOJII0aeTCs MOCIe TSDKEJIOTO MOPAXKEHHUSI TOJIOBHOTO
Mo3ra (BCIIeACTBHE ac(UKCHH, TSKEIBIX MeTabomye-
ckux pacctpoiicts, mHpekuuii [THC n mopokos pa3su-
THSI TOJIOBHOTO Mo3ra). IlaTTepH BcHbINIKa-NoOAaBie-
HHE TaK)K€ MOXCT OBbITh BBI3BAH BBICOKHMH J03aMU
HEUpo- U NCUXO0AaKTUBHBIX BelecTs. IIpu oTcyrcTBUM
3HAUUTENBHBIX KOHLIEHTPALUH HEUPOAKTUBHBIX Be-
IIECTB NMATTEPH BCIBIIIKA-TIOJaBIEHUE, KaK MPaBUIIO,
CBSI3aH C TIOXUM TPOoTHO30M (0T 85 1o 100 mpoieHToB
HEOIaronpuaTHOTO MPOTHO3a, B 3aBUCUMOCTH OT HC-
ciemoBanus) [11].

Ecnu pucyHOK maTTepHa BCHBIIIKA-TIOABIICHHAC
MEHSIeTCSl TPH (POTOCTUMYIIALIUH, TO IIPOTHO3 JETEH C
stiM rpadosnementom mydimre [11]. O0pr4HO HMAaTTEpH
BCTIBIIIKA-TI0JJaBJICHUE 3aMEHSETCS Ha HHBIC MTAaTOJIOT H-
YecKHUe MaTTepHBl WM MOJHOCTHIO HOPMAIU3YeTCs B
nepBbie 24 gaca sxu3Hu [11]. CymecTtByroT paboTs! [5],
B KOTOPBIX OCOOEHHOCTH TpadolneMeHTa BCIIBIIIKA-
MOJJaBJICHUE YBSA3BIBAIOTCS C TSXKECTBIO M IPOTHO30M
THITOKCHYECKU-UIIEMUYECKOI SHIE(ATONATHH.
Hawnnyumne mokasarenu pa3BuTus jaereil B Oynyuiem
OTMEYaJINCh, €CIM MEXBCIBIIICYHBId WHTEpBAl CO-
cTaBysiI MeHee 10 cexyH, CpeaHsis aMIUTUTyja JeCHH-
XPOHU3UPOBAHHON KPUBOM BO Bpems '"monaBieHHs"
Obu1a OoJIblIe, yeM 25 MKB, a IINTEeIbHOCTD BCIBIIIKA
npeBblaia 2 ceKyHAbl. MaKCHUMalbHBIA MEXBCIIbI-
IICYHBI MHTEPBAJl TaKXK€ KOPPEIUPYET C THKECTHIO
THUIIOKCUYECKOTO-HIIEMUIECKO dHIedatonaTuu. Yem
OH JUTHHHEE, TeM Xy>Ke MPOrHo3 [3].

VY riyOoKO HENOHOIIEHHBIX AETeH OoTMeuaercs
natTepH O3 ¢ mepuomaMu MOYTH TOJHOTO OTCYT-
CTBHSI MO3TOBOH [IE€ATEIBHOCTH, IEPEMEKAIOIINICS
BCE K€ NEPUOJaMU C AeNbTa-IETKaMH U T€Ta BCIIbIII-
kamu [17,23]. DTOT maTrTepH HA3BIBACTCS OJIUMENbHO
nrockas 331 Uy IepMaHEHTHO MPEPLIBUCTAs KPUBAs.
ITo HameMy MHEHHIO 3TOT NATTEPH SBISIETCSA MSTKUM
BapuaHTOM rpadodieMeHTa BCHBIIIKA-TIOJIAaBICHHE Y
HEJIOHOMIEHHBIX JieTeil. OOIMM MecToM JUIst IBYX Mat-
TEPHOB SBISETCS TO, YTO HUPE3MEPHO JUIMHHBIE
ME)KBCITBIIIIEYHBIE MHTEPBAJBI CBUAETENBCTBYET O Ce-
PBE3HOM MOPaKEHUH MO3Ta, U B I[EJIOM UMEIOT HeOra-
TOIIPHUATHOE MPOTHOCTHYIECKOE 3HaYeHNEe. MaKchMab-
Hasl IPOJOJDKUTEITFHOCTh MEXXBCIIBIIIICYHBIX HHTEPBa-
JIOB HE JIOJDKHA MpeBhImAaTh 60 CEeKyHA MpU recTanuu
24-27 nenens, 30 cekyHq - ipu rectaunu 28-29 Henenb
u 20 cexyHA npu KOHIENTyansHoM Bo3pacte 30-31 He-
nenst [42]. YV IOHOUIEHHBIX JETEH MaKCUMaJIbHBIN
MEXKBCIIBIIIEUHBI UHTEPBAJ, MO-BUAUMOMY, HE AOJ-
>KeH TpeBbIath 6 cekyny [18].

Jugpgysnas meonennas axmusnocms. KapTuHa
mudGy3HON MEIJIEHHOW aKTHBHOCTH, KOTOpas Takke
HAa3bIBACTCSI MOHOMOP(GHBIM TIATTEPHOM CpPEIHETO
BOJIbTa)ka, COCTOHUT M3 PacIpOCTPaHEHHOH JembTa-aK-
TuBHOCTH. [lomOOHAs aKTHMBHOCTH COXpaHSCTCS Ha
MPOTSDKEHNHM BCEH 3allicH W HE MEHSEeTCA CyIe-
CTBEHHO Ha CEHCOpHbIe paszapaxurenu. IlarrepH mo-
JKET BOSHUKHYTH B (pa3e BOCCTAHOBJICHHS 11OCIIE THIIO-
KCHUYECKH-UIIEMUYECKON HIe(aIoNaTiy, 3aMEHss
OoJsiee TsDKENbIE MATTEPHBI, TaKHUe KaK 3JIeKTpolepe-
OpaJjibHOE MOJTYaHUE WIIK BCITBIIIKA-TIOAaBIeHue. Eciu
kaptuHa nuddy3Hoi MeIIeHHOW aKTHBHOCTH COXpa-
HSETCS B TEUEHHE MecAla y AOHOMIEHHBIX HOBOPOXK-
JCHHBIX ITOCJIC THIIOKCHYECKOTO 3IIM30/1a, OTMEUYaeTCs
HETaTUBHBIH IPOTHO3 TSI pPA3BUTHS, IPHYEM JIBE TPETH
JeTel IMeI0T HeBpOoJIoTHIecKuil nedumut [23].

I'pynna napokcusmanvhvle 2pagoirnemenmaot
A3I'. Crafiku ¥ OCTPBIC BOJIHBI SIBITIOTCS OOBITHBIM
KOMIIOHEHTOM HeoHaTtanbHoi D3I, ¥V crapmmx gereit
1 MJIAJICHIIEB TTOCIIE TOJIa CIIAaiKU U OCTpPbIE BOJIHBI MO-
IYT CBHICTEIBCTBOBATh 00 3MMICHTH()OPMHBIX HApy-
nieHusaX. OJHaKo, y HEOHOIIEHHBIX HOBOPOXKACHHBIX
3a0CTpPEeHHbIe KOMIOHEHTHl D3I MOXKHO YBUIETH U B
HopMe [34]. Jaxe korna orMevaercs ux "upe3mepHoe”
KOJIMYECTBO, OHHU SIBIITIOTCS. OTHOCHTEIBHO HECHCIH-
(UIHBIME U HE 0053aTEINBHO MOIPa3yMEBAIOT SITHIICT-
THYECKYIO OCHOBY. VICKITFOUEHHE COCTABIAIOT CIIydaHu,
KOTJla OHU TIOBTOPSIIOTCS FUTH YETKO OTPaHUYEHBI OT-
JeTEHBIMU PETHOHAMH.

Tonooxcumenvnas poranoudeckue ocmpule 80JIHbL.
[TonmoxuTenpHbIE POTAHAMYECKHE OCTPHIE BOJIHBI OT
yMepeHHOH 10 BbIcOKOH aMrumuTyasl (Ot 50 mo 200
MKB) UMEIOT pazHyro MOp(OIOTHI0: NPOCTYIO, 3yOUa-
TYIO WK HAKJIaBIBAIOTCS Ha OBICTpPBIC pUTMBI [3]. OHHK
MOTYT PErHCTPUPOBAThCS B LEHTPAIBHBIX 00JaCTAX
(C3, C4), B BeprekcHoii obnactu (Cz) mubo ¢ omHOM
CTOPOHBI, MO0 OmaTtepanbHo. Hammdne monoxxuTens-
HBIX POJIAHAMYECKIX OCTPHIX BOJH KOPPEIHAPYET C TIY-
OOKHUM TIOpaKCHHEM OeJOro BEIeCTBa, B YaCTHOCTH
IIpU TIEPUBEHTPUKYILIpHON Ieiikomamsinuu (I1BJT)[4,
24,38]. OHu MOTYT SIBIISITHCS PAHHUM MapKepOM opa-
JKEeHHs OeNoro BeIlecTBa MO3Ta, YacTO IPEALIECTBYS
BesiBieHnI0 kucto3Hoi IIBJI wa HCI[41]. Cyme-
CTBYET CBSI3b POJIAHUYECKHX OCTphix BoJH ¢ BXXK.
Pe3ko MOJ0XKHUTENBHBIE POJIAHAWYECKHE BOJHBI, Kak
MIPaBUJIO, CBS3aHBI ¢ HEOJIAroMpHUATHBIM HCXOJO0M. B
HCCIICIOBAHUSAX Y HEJOHOIIEHHBIX HOBOPOXKIEHHBIX
MOKa3aHO, YTO BO3HUKHOBEHHE MOJOXKHUTEIBHBIX PO-
JIAHAMYECKUX BOJIH C YacTOTOM, MpeBbllatonieil 2 B
MHHYTY, OBUIO CBSI3aHO C JIBUTATEIbHBIMU HAPYIICHH-
SIMU WJIX paHHEH CMEepPTHOCTHIO [2,19].

Tpanszumopuvle gucounvle ocmpule 60HbL. JlaH-
HYI0 aKTUBHOCTH CJEIYeT OTJINYaTh OT HOPMATHBHBIX
TeTa-METOK, KOTOPhIe HAOIIOAal0TCS B BUCOYHBIX 00-
JacTAX B TEYCHHWE  TEPHOAOB  '"MoiJaHUs"
(trace'discontinu) y HeTOHOIIIEHHBIX eTel (¢ 26 mo 32
HEJIeJI TeCTaluN). DTH BUCOYHBIC T€Ta BCIBIIIKY VI
"muoo0pa3Hbie" BOJHBI SBISIOTCS (EHOMEHOM HOP-
ManbHOM D3OI U He CBA3aHBI ¢ CyAOpPOraMu.

Tonoxcumenvruvle ocmpbie gucoynvie 60Hbl. 110-
JIOKUTEIbHBIE BUCOUHBIE OCTpPbIE BOJHBI UMEIOT MOP-
($OJIOTHIO W MOJISIPHOCTH AHAJIOTWYHYIO ITOJIOKHUTEIb-
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HBIM POJIAHAMYECKHM OCTPBIM BOJIHAM, HO PETHUCTPH-
PYIOTCS HaJl cpeHe-BUCOIHBIMU oomacTsmu (T3 u T4).
IToxazaHo, 9T0 y HemOHOMEHHBIX neter (ot 31 mo 32
HEJIeJIH TeCTaIlH), OHU OTMEUYAIOTCS MTPUOIH3UTEIHHO
y TIOJIOBHHBI HOBOPOXKICHHBIX JeTel Oe3 kakoii Okl TO
HU OBLIIO MATOJIOTHH, U Y TPEX YeTBepTel aereil ¢ pas-
JUYHBIMU PACCTPOMCTBAMH (acUKCHS, HAPYIICHUS
oOMeHa BEIIECTB, KHCTO3HAs ICPUBCHTPHUKYIISIPHAS
neiikomansnus) [43]. Ux yactora Oblia BhIILE B TPYIIIE
JeTeil ¢ acuKcHei o cpaBHEHHMIO ¢ TPYIIOH Oe3 ma-
TOJIOTHYECKUX CHMITOMOB. Bo BTOpOIi rpymie ux va-
CTOTa UMEET TEHACHIIMIO K CHIYKEHUIO TPU 3aIUCH T0-
crexyrommx D3I, B TO BpeMsI Kak OHH COXPaHSIIOTCS B
rpynne aerei ¢ narosiorueid. B qpyrom uccnenosanuu
0o0Hapy>XeHO, YTO TIIO3UTHBHBIC BHCOYHBIE OCTPHIC
BOJTHBI IIPHCYTCTBOBAIN B MOIYJISIINH 3T0POBBIX MJIa-
JICHIIEB, C HANOOJIBIIEeH BBIPaXKEHHOCTHIO B 33-36 He-
nemo recranuu (34). JloHOIIGHHBIE AETH, KOTOPHIE
MMENH TOJOXHUTEIbHbIE BUCOYHBIE OCTPBIE BOJHBI,
MMM BBICOKYIO 4acTOTy JIOKaJbHOrO win auddys-
HOTO CTpyKTypHOro nospexaenus npu HCI, MPT u
BbICOKHII ypoBeHb (10 80 mporeHToB) apyrux 930
anomanuit [9].

Tpanzumopmsie 8blCOKOAMNAUMYOHbIE TOOHbBLE
ocmpuwle 6onHbl. JJaHHBIHN MaTTepH OTMEYaeTCs Y AeTeH
B reCTallMOHHOM Bo3pacTe 35-45 Henenb. DT ocTpble
BOJTHBI HAOITIOJAFOTCS Yallle B CITydasX JISTKUX SHIeda-
JIOTIATHH M OTCYTCTBYIOT IIpH TsDKeNBIX. [lokazaHo yBe-
JMYeHUe YacTOTHl U ACHHXPOHHOCTH JIOOHBIX OCTPBIX
BOJIH NIPH THIOTIMKeMUH [28].

Iepuoouueckue snurenmugopmmvle paspsaobl.
DoxkanvHvle nepuodudeckue nurenmuyecKue paspaosl
U nepuoouyecKue 1amepaiu308anble INUIENMuUPopm-
Hvle paspaovt (PLED) sBAOSIOTCS TAaTOJOTHYECKUMU
MaTTepHAMH, KOTOPbIE BCTPEYAIOTCS TPU PA3TMUHBIX
SHIIe(paIonaTHAX, HO He 0053aTEeIBHO ITOAPa3yMEBAIOT
HaIIM4He CyA0por. Pazmimaus Mex Iy 3TUMH ABYMS rpa-
(hosnemeHTaMH WHOTZIA OBIBACT TPYIHO OIPEIEIHTH.
®DoKanbHBIC TMEPHOAMYCCKHE SIWICITHYSCKUE pa3-
PSABI COCTOST W3 HIMPOKHX, YaCTO ABYX(a3HBIX KOM-
TUIEKCOB B OJTU3JICKAIINX OTBEICHISX MITH HE3aBUCHMO
Jpyr oT apyra quddy3uo. beuio u3ydeno 34 pedenka ¢
(hOKATBHBIMU ~ [IEPUOUUCCKUME MU THUCCKUMHE
paspsaamu Ha D3I [33]. Haubonee pacmpoctpaHeH-
HOM MaTOJIOTHEH, JIeKaIllell B OCHOBE MOSBJICHUS dTHX
rpa0371eMeHTOB, ObLT IiepebpanbHbIil HHpapKT. Bonb-
mrast 9yacth (75 MPOLEHTOB) U3 STUX MIIAJCHIIEB UMEITH
HEOJIarompHUATHBIA TPOTHO3 (CMEPTh WIIM Pa3BUTHE
HEBPOJIOTHUECKOTO Jeuimra).

I'pynna acunxponnvix nammepnos. Bvipasicen-
Has ACUHXPOHHAS AKMUBHOCMYb.
CreneHp MEXITONYIIAPHOW CHHXPOHHOCTH 3aBUCHT OT
rectanuu. D1 cunTaeTcss aCHHXPOHHOU €Clii y HeJ0-
HOIIIEHHBIX JIETEH B IEpHOIe OTHOCUTEIHLHOTO "MOJT4a-
HUSA" OTMEYaeTcsl ApKasi aCHMMETPHsS BceX (DOHOBBIX
PUTMOB MEXIy HodymapusMu (6omee 75 mMponeHTOB
acHHXPOHHOCTH). DOI ¢ IpKUM aCHHXPOHHBIM ITaTTep-
HOM YaCTO PETHCTPHUPYETCS y IeTel paHHEeTo BO3pacTa
C TSDKEJOH THITOKCHYECKH-UIIEMUYECKOH 3HIedaona-
THUCH, BPOXKICHHBIMHU TIOPOKAMH Pa3BUTHsI (HATIpUMED,
areHe3usi MO30JIUCTOTrO TeJia WM CUHAPOM AMKapaun) u

MIePUBEHTPUKYISIPHON Jeiikomaisanued. ['py6o-acun-
XPOHHBIA NAaTTEPH, KaK IIPaBUIIO, ACCOLUUPYETCS C He-
OIIaronpUsITHBIM HEPBHO-TICUXWIECKUM HCXOIOM.

Hammepn amnaumyonou acummempuu. Bripa-
KEHHAas aCHMMETPHsI aMIUTUTYbI B OHOBOI aKTHBHO-
CTH MEXIly IOJIyLIapUsIMH, peBbimatomas 50 npoueH-
TOB M NPHUCYTCTBYIOIIAsh B OOAPCTBOBAaHMHM M CHE,
OOBIYHO KOPPENHMPYET C JIaTepPaIU30BaHOW CTPYKTYp-
HOW maTosiorueit (Hampumep, NapeHXUMaTo3HbIe Kpo-
BOM3JIUSAHUS, WMHCYJIBTBI, WIM BPOXKJIEHHBIE IOPOKU
pa3Butus). Bmecrte ¢ Tem, noo0Hast KapTUHA OTMEYa-
eTcs TakKe IPU aCUMMETPUYHOM OTEKe KOXKU T'OJIOBBI
win npu Kedanoremaromax. HenocrostHHas ammiam-
TyJHAs aCHMMETPHUSI HE UMEET CHennu(pUIECKOro mpo-
THOCTHYECKOTO 3HadeHus. [leprmoandeckoe ogHOCTO-
ponHee ocnabieHne
¢onoBolt DDl aKTHBHOCTH MPOAOIDKUTEIHHOCTEHIO
OKOJIO | MHUHYTBI MOXET MPOHUCXOJUTH BO BPEMS CIIO-
KOWHOI0 CHAa Yy HOpPMAaJIbHBIX HOBOPOXJAEHHBIX. llaT-
TEPH aMIUIUTYIHOW acUMMETPUU MOXKET OBITh Ipes-
CTaBJICH TaK)Ke JIOKAJIbHBIM OCIa0lIeHUEeM aMILIUTYbI
(oHOBOW akTHBHOCTHU. IHOT/1a MATTEPH COMPOBOXKIA-
eTcs JIOKAIBHBIM 3aMEIJICHUEM PUTMUKU C OCTPHIMH
BOJTHAMH.

Harrepusl D3I npu Hapyu1eHHUX CHA.

Wnrepnperanuss O30 narTepHOB HOBOPOXKACH-
HOTO 3aBHCHT KaK OT T'€CTAI[IOHHOTO BO3pacTa, TaK U
OT TIOBE/ICHYECKHUX COCTOSHHH peOeHKa BO BpeMs 3a-
mucu. YeTtkue mattepHsl D3I akTuBHOTO CHa (C OBICT-
PBIM IBHYKEHUEM TJ1a3HbIX 10710k i REM) u mesieH-
Horo cHa (He REM) MoryT OBITh OmpesieneHsl Y HOBO-
pOXIeHHBIX ¢ recranmeid 27-35 wuemens. Ecawm
BO3HHUKAIOT TPYIHOCTH IIPU TPAKTOBKE, HECMOTpPS Ha
JUATeNbHBINA iepuo 3anucu II1 (1 gac u 6onee), 3TO
CBHUJIETENIECTBYET O MOPaXKEHUU MO3Ta BCIIECTBHE pa3-
JIMYHBIX MPUYHMH (THIIOKCHYECKU-HUIIEMHUYECKas SHIIe-
¢danomarus, TpaBMa, nHpekus)[36]. B Takom cirygae
90T uMeeT HU3KYI0 aMIUIUTYAY WU SIBISIETCA 4pe3-
MEpHO TPEPHIBUCTON M CBsA3aHa C HEOIArONPHUSITHBIM
HEpBHO-TICUXHYECKMM NPOrHOo30M. Heobxomammo uc-
KJIFOYUTh, KaK HEOJAHOKPAaTHO OTMEYaloCh, MepeoxJa-
KIEHHUE, BO3JIEHCTBHE TOKCHUYECKHX (aKTOPOB WIIN
BBEZICHHE HEMPOaKTUBHBIX IpenapaToB. Ecimu D01 BbI-
MIOJTHEHO B TE€UYEHHE TEPBBIX 24 4acoB, UCCIeIOBaHUE
JOJDKHO OBITh TOBTOPEHO uepe3 HECKOJIBKO IHEH,
4T00BI 0OOCHOBATH CTOJIb CEPHE3HOE 3AKIIIOUCHHE.

CylecTByeT HECKONBKO TUIOB HapyIIEHUH CHa,
KOTOpBIe oTpaxkatorcs Ha D3I, OHH BKITIOYAIOT B ceOs
OTCYTCTBHE XOPOILIO BBIPAXKEHHOI'O aKTHBHOTO U CIO-
KOHHOTO CHA; Ype3MEpHbI MO MPOAOJKUTENBHOCTU
"HeompeleNIeHHBIH" COH; upe3MepHas JIaOWIbHOCTh
(a3 cHa; OTKIOHEHHE OT HOPMAJILHOTO IIPOLIEHTHOTO
COOTHOIIEHHUS MEepHUOI0B CHA. OTH martepHsl DOI
BCTPEYAIOTCA y JETEN € JIETKOM TMIIOKCUYECKOU 3HIIe-
¢danonarueit. C KIMHAYECKUM YIy4IICHHEM HEBPOJIO-
rudeckoro coctossaus DOI7 Bo3BpamaeTcss Kk HOpMa-
THUBHBIM MTOKA3aTeIsIM.
HeonaTtanbHbIe Cy10pOTrH.

HeonaTanbHble Cy10pOTH SBISIOTCSA BaXKHOM IPO-
6neMoil y HOBOpOXXIeHHBIX. [lofaBistomee 6OIbIIMH-
CTBO HEOHATAJILHBIX CYIOPOT B HACTOsIIIIEE BpeMs 00Y-
CJIOBJIEHBI THIIOKCUYECKHU-UIIIEMUYECKUM MOPAKEHUEM
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TOJIOBHOTO MO3ra M BHYTPHUYEPEIHBIMU KPOBOM3IIHS-
Husmu [10,12]. Knuandecknuid CrieKTp HEOHATATBHBIX
CYAOPOT CHIBHO OTIMYACTCSI OT BAPHAHTOB CYIOPOT y
JleTeil crapuiero Bo3pacTa. l'eHepanu30BaHHBIE TO-
HHUKO-KJIOHHYECKHE CYIOPOTH PEIKO OTMEYAITCS Y
HOBOPOXJCHHBIX, 0COOEHHO Y HEJIOHOIICHHBIX IETEH.
Hawubosee pacpocTpaHeHHbIE TUIIBI TPUCTYIIOB HOCST
JIOKIBHBIN MM MYJIbTU(OKAIBHBIN XapakTep C KIIO-
HUYECKUM, TOHHYECKHM M MHOKJIOHHYECKHM KOMIIO-
HeHTOM. YacTo BcTpeyaroTcs MOTOPHBIE aBTOMaTHU3MEI,
Takhe KaK OpaJibHO-OyKKaJbHO-S3bIYHbBIC JBHMKEHUS,
JBIDKCHUS] B KOHEYHOCTSIX B BUJIC BEJIOCHUIIC/IHBIX JIBH-
JKeHU HOT, BpallaTeIbHBIX IBIKECHUH pyK [35].

UccnenoBanms ¢ wucmonab3oBaHreM Bueo-2O0I
MOHHUTOPHHTa HOBOPOKICHHBIX C HapyIIeHHEM (yHK-
LMY LEHTPAJbHOW HEPBHOW CHUCTEMBI MOKAa3alld, 4TO
HECKOJILKO THUITIOB aHOMAJIbHON TAPOKCU3MAIbHON IBH-
raTeJIbHON aKTUBHOCTH, PAHEE CUHUTABLIMXCS CYHOPO-
raMH, He CBsI3aHbI ¢ CyAOpokHBIMU D3I marrepHamu
[35]. K manHbIM (peHOMEHAM OTHOCSTCSI T€HEPAIH30-
BaHHBIC TOHUYECKHUE SIU30/Ibl, IBUTaTEIbHBIE aBTOMA-
TU3MBI 1 HEKOTOPBIE MHOKJIOHHYECKHE cyoporu. Hc-
CJIeZIOBaTeNIN YTBEPIKIAIOT, YTO 3TH NapOKCU3MAaJIbHBIE
JBIDKCHUS SIBJIAIOTCS IPOSIBIICHHEM HecTleln(pNIecKoi
pEaKIiK CTBOJNA TOJIOBHOTO MO3ra M JIPYTHX HE 3IH-
JMENTHICCKAX MEXaHMm3MOB. Takum oOpazom, D3I-
MOHHUTOPHHT MMEET pelIaroniee 3HaueHNe Py OIIpese-
JICHUH STHJICTITHIECKOH MPUPOJIBI CY0POT, HAIIpUMED
IPY KJIOHUYECKHUX IMOJCPTUBAHUAX KOHEUHOCTEH, MHU-
rpanuei KIOHUYECKOM aKTUBHOCTH U TOHUYECKHUM OT-
KJIoHeHHeM rna3. O0I" Takke MoXeT OBITh HOJIEe3HOI
NPU OLICHKE JIETel C TUIEPBO30YIUMOCTBIO U MJIaJICH-
IIeB, KOTOPBIE UMEIOT aHOMAJIBHYIO IBUTaTEIbHYIO aK-
TUBHOCTb. DTH JIBUTATEJIbHbIE (DEHOMEHBI JIETKO CITy-
TaTh C CyJIOpOTaMHU. Drekmpozpaghuyeckue npunaoxu
BCTpevaroTcsi 0e3 BHIUMBIX KJIMHWYECKHUX HpOsBIe-
HUH, B YaCTHOCTH Y HOBOPOX/ICHHBIX C YTHETEHHEM.

O0I nmaTTepHbl HEOHATAJIBHBIX CYAOPOI BECbMa
pa3Ho00pa3HEL. Jiexkmpocpaguyeckue cyoopozu onpe-
0eIs1I0Mm KAK YemKue NapoKCUusManbhble coOblmus, xXa-
PaKmepusyIowuecs nosgieHueM 6He3aANHbIX, HOGMOPSI-
IOWUXCA CMepeomunto GoH. JNeKTporpapuieckue
CyJIOPOTH UMEIOT ONpEAETICHHOE HAdauo, CepeIuHy U
koHer [35]. Bo BpeMs npucTymna oTMedaeTcs mporpec-
CHpyIOIllee HapacTaHHEe PUTMHUYECKOM aKTHBHOCTH
MPAaKTUYECKH B IIOOOM YaCTOTHOM JHana3oHe WU TOo-
BTOPSIOIINECS] OCTPBIC BOJHBI U criaiiku. J[Ba mim 6o-
nee (OKaIBHBIX MIPUCTYTIA MOTYT HOSBUTHCS OTHOBpE-
MEHHO B OJTHOM U TOM JK€ ITOJIYIIapUH MM, YTO Yallle,
HOSIBIISIIOTCS B 000MX THOJIyIIApHUsX U MPOTPECCHPYIOT
HE3aBUCHMO Jpyr OT JIpyra Ha pPa3HBIX YacTOTax.
MynbrrdokanbHas aKTHBHOCTD Yallle aCCOL[MUPYETCS
C Cepbe3HBIMU HEBPOJIOTHUECKUMH ITOCIICACTBUSIMH, 110
CpPaBHEHHIO C MOHO(OKaTbHAMHU TpadorIeMeHTaMH,
0COOEHHO ecIH eCTh J[Ba WIH 0oliee He3aBUCUMBIMBIX
doxkyca [31].

B nenom koppensium mattepHoB D01 ¢ KITMHIYe-
CKOM KapTHHOM CyJOpOr HE BBICOKHU, IIOCKOJbKY 3IIH-
nentudopmusie  peHomensl D3I coOmpoBOXKIAIOTCS
pa3HOOOpa3ueM KIMHUYECKUX TNposiBieHud. Tem He
MeHee, CyLECTBYET HEKOTOPOE KOIUYECTBO NATTEPHOB
00T, cBf3aHBIX C OMNpPEJNEICHHBIMH IPUCTYNaMHU
(Hanpumep, pUTMUYHAs 3a0CTpEeHHas! anbdarnonooHas

aKTHBHOCTH KOPPEIUPYET C MIPUCTYIIAMH alHO3, & PHUT-
MHUYHBIE BBICOKOAMILUINTYJHBIC JIC/IbTA-BOIHBI CBSA3aHbI
C TIPHUCTYIIaMH TOHHYECKUX cyaopor). Ilpu dobpokaue-
CMBEHHBIX CeMEeUNbIX HeOHAMANbHbIX CYOOpo2ax Om-
meyaemces xapakmepuvii  pucynok I3[ Tlpuctyn
Ha4MHAIOTCS ¢ AU y3HOTO YIDIOMEeH!s (pOHA, COTPO-
BOXKJJAE€TCS allHO?, TOHWYECKOMN IBUIraTENbHOM aKTUB-
HOCThIO, Ha OOl peructpupyercs puTMHdeckasl TeTa
WIN JIeNbTa-aKTUBHOCTh, KOTOpas TpaHchOopMHUPYeETCs
B JIByCTOPOHHUE
octpsle BoiHBI [16]. [Ipyrue nccienoBateny oOHapy-
YKHJIM, 4TO NPH JOOPOKaYeCTBEHHBIX CEMEHHBIX HEOHA-
TIBHBIX CYIOpPOTax >MWICNTU(GOPMHAs aKTUBHOCTh
CHayvaja UMEET OYaroBbli XapakTep ¢ BTOPUUHOM I'eHe-
panmzarueii [8].

MesxnpuctymHas D30I pasHOOOpa3Ha 1 MOXKET Ba-
pBUPOBaTH OT HOPMAJIBHOW (DOHOBOI AKTHBHOCTH
BILIOTH 10 U303JeKTpuueckoil kpuBoil. doHoBass 2T
OTpaXKaeT TSHKECTh TMIIOKCHYECKOTO OPaXKeHUs Mo3Tra
npu cynoporax. Ilokazatenu O3 u3MeHsAOTCS TpU
U3MEHEHHH 1epeOpantbHOro MeTaboau3Ma, IpH BHYT-
PUBEHHOM BBEJCHHH IPOTHBOCYAOPOXKHBIX IIpernapa-
ToB. I'pyb0 aHOManbHbBIe MeXNpHUCTynHble D21 mat-
TEpPHBI CBS3aHbI C PAaHHEH HEOHATAILHOW CMEPTHOCTHIO
WA TSDKEJBIM HEBPOJIOTHYECKUM nedurmrom [8,31].
Cepuitnble OO0 y HOBOpPOXIEHHBIX C CYIOpOraMu
UMEIOT OoJblliee MPOTHOCTHYECKOE 3HAYCHHE, YeM
oaHa 3anuchk [20].

[To-pexxHEMY IMCKYCCHOHHBIM BOIIPOCOM OCTa-
eTcs: ABJLIOTCA JIM CHAaWKKU M OCTphIe BOJHBI 3ITHJICH-
TH(OPMHOIT aKTMBHOCTBIO HeoHaTanbHOi D17 Heko-
TOpBIE aBTOPHI MPEJIAaraoT OLEHNBATh KOJIUYECTBO U
pacIoyIo’KeHHE 3a0CTPEHHBIX TrpadodneMeHToB. Tak,
IIPYU LEHTPAIbHON ¥ BUCOYHOH JIOKAJIM3ALMU CIANKOB
y JeTeil paHHEro BO3pacTa C CyIOpOTaMHM HaXOMAST
Ooutble 3THX (PEHOMEHOB, YeM B KOHTPOJIBHOH IpyTIIe
nereit 6e3 cynopor [9]. B ucciienoBannu 81 HOBOpOXK-
JeHHbIX ¢ OOI'-mokazaHHBIMM CyAOpOraMH KOJU4e-
CTBO OTPHLATENBHBIX OCTPBIX BOJIH B MEXIPUCTYITHOH
O8I 10cTOBEPHO KOPPETUPYET C Pa3BUTHEM CYAOPOT
B panpHermem [30,32]. Kpome Toro, cyuiecTByer nps-
Masi CBSI3b MEXY TSKECTBIO CYJJOPOKHBIX MTPOSBICHUI
U KOJMYECTBOM BHCOYHBIX OCTPHIX BOJNH. TeM HE Me-
Hee, aBTOPBI CUUTAIOT, YTO HAIMYME YaCThIX (TPU WIH
6oyee B MUHYTY) OTPHUIATEIBHBIX BUCOYHBIX OCTPBIX
BOJIH SBIISICTCS HEHOPMAJIBHBIM, W MX HalW4Hue OBIIO
TECHO CBSI3aHO C HEOJArONPHUSATHBIM HCXOAOM M 4Ya-
CTBIMH IIOCTHEOHATaNbHBIMU cynoporamu [30]. B Tom
K€ UCCIIeIOBAaHUH TI0KA3aHO, YTO HAIMYME PUTMUYHON
TeTa-ajab(a aKTUBHOCTH KaK B IPHUCTYIHOM, TaKk W B
MexmnpucTymHoi I3 BEICOKO Koppenupyer ¢ 0maro-
MIPUATHBIM UCXO0M U YMEHBIIAET BEPOATHOCTb Pa3BH-
THUS TIOCTHEOHATAIBHBIX CY0POT. ABTODHI ITOJIATAIOT,
YTO 3TH MATTEPHBI SBIAIOTCS HOPMAJIBHBIM (peHOME-
HOM Yy 37I0POBBIX HOBOPOXIEHHBIX M SABISIOTCS Ipe-
JUKTOpPOM OJarompusiTHOro mcxoma. Tera-ambda ak-
TUBHOCTh YTHETCHa y HOBODPOXKICHHBIX C TKEIBIMU
(dhopmamu >HIIEQATONATHH C AATBHEHIINM Pa3BUTHEM
MIOCTHEOHATAIIBHBIX CY0pPOT U HEBPOJIIOTUYECKOTO Je-
¢bunura.

Kpamkospemennvie pummuunvle 6cnviuku ocm-
poix 6onH. XOTA €IUHUYHBIE OCTPBIE BOJIHBI y HOBO-



L
EEST| |

82 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#4(20), 2017 ===

POXKICHHBIX JETEH HE KOPPEIMPYIOT C SMHICHTHUC-
CKUMH MpOLECCaMH, KPaTKOBPEMEHHBIE PUTMUYHBIE
BCTIBIIIKH OCTPBIX BOJIH MOT'YT UMETh OOJBIIMN BEC B
9TOM OTHOIIeHHH. Tak, mpu uccienoBanuu 340 HOBO-
poxnaennsix neteit (ot 30 no 40 Henmens recrau [29]),
B KOTOPOM PHUTMHYECKHE BCITBIIIKH OMPEACIIAINCH KaK
MPOTOHBI TTOBTOPSIOIIUXCS, PUTMUYHBIX, MOHOMODP(-
HBIX, CTEPEOTHITHBIX, CHHYCOUAAJBHBIX, PE3KO O4Yep-
YeHHBIX BOJIH ¢ yactoToi ot 0,5 mo 20 I'u. Bribopka
ObL1a paszerneHa Ha Tpu rpynmnsl: (1) 67 nereit ¢ kpar-
KOBPEMEHHBIMU PUTMUYHBIMH BCTIBIIIKAMU C MaKCH-
MajbHON poAoKUTeIbHOCTRIO 10 cexyHa; (2) 63 pe-
OcHKa C Ooiee TPOJOKUTSIBFHBIMH PHTMHUYECKAMU
Benbitkamu (Oonee 10 cexynn); u rpymma (3) u3 210
nerelt 0e3 putMmmdeckux paspsamoB. Y 40 mpormeHToB
JeTeil ¢ pUTMHUYECKIMH pa3psaaMu BO BpeMs KIMHH-
YECKOTo MPHUCTYIA, 3JEKTporpaduieckre BCIBIIIKI
Jutmtachk MeHee 10 cexyHI. ABTOPBI BEIIBHHYJIIH THITO-
Te3y, 4TO KOPOTKUE PUTMUYECKHE BCIBIIIKH Yallle Ipo-
UCXOJAT 0e3 KIMHUYECKOTO COMPOBOXKICHHUS U MOTYT
MPEJCTaBIATh COO0N KPaTKOBPEMEHHBIE 3IUIIENTHYE-
CKH€ MPUCTYIIbI MM WHTEPUKTAIbHBIA naTTepH. 3a00-
JIeBaeMOCTh dMMJIerncueil Oblla OJUHAKOBOM BO BCEX
Tpex rpynmnax. Hanndaue KpaTKoOBpeMEHHBIX PUTMHYE-
CKHUX BCIBIIIEK OOBIYHO OBLIO CBSI3aHO C IMEPUBEHTPH-
KYJIPDHOH JIeHKOMalsIue, a 0ojiee NIMHHBIX PUTMU-
YECKUX Pa3psaoB - C THIIOKCHYECKU-HIIIEMIYECKOH 3H-
nedanomatueii. IlpucyrcTBue TOOBIX PHUTMHYECKHX
BCTIBIIIEK (KOPOTKUX MIIH JAIUTEIBHBIX ) KOPPEIUPYET C
HeOJIaronpusTHBIM UCXO0M IICHXOMOTOPHOTO pa3BH-
tus. CrnenoBaTeslbHO, HANMW4YHe KpPaTKOBPEMEHHBIX
PUTMUYECKHX BCIIBIIIEK B HEOHaTaIbHOH D3I MoxeT
TPaKTOBaTbCsl KaK MHTEPHKTANbHBIN MAaTTEPH, Jexa-
LIIMH B OCHOBE 3MWJIENTHYECKOTO Mpoliecca.

HeonaTanbHble NCHXOHEBPOJIOTrHYeCKHe pac-
cTpoiicTBa ¢ xapakTepHbiMu JII" narTepHamMu

BoNBIIMHCTBO CHHIPOMOB TOpPAXKEHHS MO3Ta,
BCTPEUAOIIUXCS y HOBOPOXKJICHHBIX, IMEIOT HECIICIIH-
¢uveckne m3meneHust Ha I2T. Oun nuddy3HBI U OT-
paXkaroT, HampuUMep, TSDKECTh IepedpaIbHOTO HH-
CyJbTa, APYroro rMNOKCHYECKH-UIIEMUYECKOr0 COObI-
Tust. Tak, NaTTepH BCIbIIIKA-T10/IaBJICHUE MOXET OBbITh
BBI3BAaH TSDKEJIBIM MEHHUHIMTOM, THIIOKCHYECKH-HIIIe-
MHUecKoii aHIedatonaTiel nin cybapaxHOUIaIbHBIM
KpoBom3nusHueM. OO6praHO KapTmHa O3, cama 1o
ceOe, He yKa3bIBaeT Ha 3THoNOrH0. TeM He MeHee, He-
CKOJIbKO KOHKPETHBIX HEBPOJIOTHYECKUX PACCTPOICTB,
MOTYT OBITh CBsI3aHBI ¢ HapymeHusMu D31, koTopbie
NPEAIoaraloT ONpeJelieHHyl0 3Thojoruio. Harmpu-
Mep, MIPU 2010npo3dHYedharuy CymecTBYIOT XapaKTep-
Hble m3MeHeHust D3I [lpn Hanmuum GobLIoi 3amo-
HEHHOH JHMKBOPOM KHUCTHI D3I mana no amnaumyode
UNU pecucmpupyemcsi U3091eKmpuieckas Kpueas Hao
nopasicernotl ooaacmoro. OTMEIAIOTCS TAaKXKE MYJIBTH-
(hokaJbHBIE ACHHXPOHHBIE IHUIIBI U MOJUCIAWKH, [N~
TeJbHBIE MPOOETH pPUTMHUYECKOW anb(da, Tera, WK
JenbTa-akTUBHOCTH. OHHU TIPEICTaBIAIOT CO00H 1O
CYTH CYJOpPOKHYIO aKTUBHOCTb. Perucrpaumst ocrpoit
0era-aKTMBHOCTH, BEpOSITHO, IPEACTaBIsEeT COOOH
NPOSIBJICHUE CYOKIIMHUYECKUX NPUCTYNOB. Y OOJIBHBIX
C cemunobapHoll eononposs3nyeganueti B HOHOBOU 3a-

IMUCH YacTO OTMEUACTCS upesmMepHas 2unepCuHXpoHu-
3ayus mema-aKmueHoOCmu U 0ema-aKmueHOCmu 80
6cex omeedeHusax 60 epemsa cHa [13]. DTa aKTHBHOCTH
KOPPENUPYET C TKECThIO TAIAMHYECKON U moirycde-
pUYECKO aHOMAJMH TPH Pa3IMYHBIX THIIAX MOPOKA.
O3T npu auccsnyepanuu (aeupus-naxueupus) T€MOH-
CTPUPYET KAPTHHY "8bICOKOAMNAUMYOHOU ObLCMpPOl
Ouspummuu” 1 XapakTepu3yeTcs OBICTPOU, OUCHb BbI-
COKOW aMIUIUTYZAbI, alb(a-0eTa-akKTHBHOCTHIO BO
BpeMsi 60ApCTBOBaHUS U criaiikaMu yactotoi 14 I'ry Bo
BpeMsi cHa [26]. Bricokoammuutyanas 321" akTuB-
HocTh (Oosee uem 300 MxB), wactoToit 5-11 't 1 BEI-
pakeHHast 6eTa-aKTHBHOCTH IIPe0OIaiatoT o Mepe po-
cTa peOeHKa.

[pu cunopome Atikapou Taxxe OTMEUAIOTCS JI0-
BouIbHO TUTIHYHBIE DDI" marTepHbl. DTOT CHHAPOM pe-
THCTPHUPYETCS] TOIBKO y JIEBOYEK M XapaKTepU3yeTCs
WHQAHTWIBHBIMA CIIa3MaMH, IMOSIBIITIOIINECS B Tede-
HHUE TMEPBBIX HECKOJIBKUX MECSLEB )KU3HU, U MHOXeE-
CTBEHHBIMH BpOXKACHHBIMH aHOMaNIUsMH. B mopok
BKJIIOUAIOTCS: HEZOPa3BUTHE MO3O0JIMCTOTO Telia, KOp-
KOBBIE TETEPOTONHH, MOPAHLE(ATHISCKUE KHCTHI U
IJ1a3Hasi CHMIITOMATHKa. XapaKTepHOU 0cobeHnocmuvio
DOI” sensgemes Haruuue nammepHa B6CHBILUKA-NOOAE-
JleHue, KOMOopblil A6/15emcsl NOIHOCMbI0 ACUHXPOHHBIM
Medcoy 08yma noayuiapusmu. B HEKOTOPBIX CIydasx
BCTpevaeTcs euncapummus. Y peOCHKa MOXET OBITh
TUIICADUTMHUS B OJHOM TMONyOIApUH ¥ TATTepH
BCITBIIITKA-TIOIABJICHUE W3 JAPYTOr0 SIIIECHTH(POPM-
HOT'O OYara - B IpyroM.

Kpome nopokoB Mo3ra, Bpo>KA€HHbIE HapYIICHUs
MeTaboJ3Ma Y HOBOPOXKIICHHBIX MOTYT OBITh CBSI3aHBI
C Ppa3MYHBIMM HeceUU(PUYECKUMU aHOMATHIMHU
O3T'. DT HapymIeHUs. MOTYT MPEANoIaraTbCs €Ciu y
BHELIHE HOPMAJILHOI'O HOBOPOJK/IEHHOTO PEOCHKa OT-
Medaercs rpyoo HeHopManbHas D01, yXyamaromascs
mmocJie Hadaxa KopMieHus. OTCYTCTBHE HCTOPUH BHYT-
PUYTPOOHOW TATONOTHH, THIIOKCUH, HHPEKIHH OyaeT
CBUJICTEIILCTBOBATh B IOJB3Y METAOOIMYECKUX pac-
CTPOMCTB.

Takas kapTHHA HaOJIOMAeTCS B TEUCHHUE MEPBBIX
HECKOJIbKUX HeZeJIb XKM3HU MPU HEOHATAIbHOH Gopme
bonesnu knenosoeo cupona [40]. st aToii Gone3Hu Xa-
PaKTepHBI gcnviuky yacmomoi om 5 0o 7 [y ¢ moHo-
Gasznvim  ompuyamenvhvim Komnorenmom (Mio-no-
000HbIe unu epebenuamoie), TOKATUIVIOUUECS 6 YeH-
MPAIbHBIX OMBEOeHUsAX U 0Oojlee GbIPAJICEHHble B0
8peMst MeONIeHHO20 CHA. DTa KapTHHA MOCTEIIEHHO UC-
Yye3aeT Iocie Hadana AMeTHYECKOH Tepamnuu. AHalo-
TMYHBIE TEH/CHIMU HAOIIONAIOTCS NPH APORUOHUYE-
ckoti  ayudemuy. IlonoXUTENBHBIE pPOJIAHIMYECKHE
OCTpBIE BOJIHBI PETUCTPUPYIOTCS U IIPU IPYTHX BPOXK-
JICHHBIX HapylICHUsIX 0OMEHa BEIEeCTB, KOTOPHIE CBS-
3aHbl C TOpaXKEHHEeM O0esloro BelIeCTBa T'OJOBHOTO
MO3ra.

I'epnemuueckuii suyegarum 4YacTo acCOIHMHPY-
eTcd ¢ mepruoaudeckuM narrepaom D01, peructpupy-
€MbIM B BHCOYHBIX 00JacTsX. Y HOBOPOXKICHHBIX H-
nedaaut BKIOYAET B cebs auddysHoe NOopakeHHe
MO3ra ¥ XapaKTepHbIe NOBPEXKACHUS KOXKHU. DI 6 cay-
uae maxceno2o, pacnpoCmpaHeHHo20 2epnemuyecKo2o
IHYeharuma xapaKmepuzyemcs mMyibmuQoKaibHbLMU
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nePUOOUYECKUMU BCHBIUKAMU Oelbmd BONH 6 UCOU-
HOU obracmu, a makxdce 60 (QPOHMANLHLIX U YeH-
mpanbHelx 0O1acmsx. DTOT MATTEPH, KaK MPaBHIIO, SB-
JsieTcsi CTa0MIIbHBIM Ha MPOTSDKSHUH BCEW 3aIlicH, HO
MHOT/Ia COYETACTCs C JPYrMMHU 04aroBbIMU rpadoasie-
mentamud. C MOMEHTa Hayasa MCIOJIb30BaHUS MIPOTHU-
BOBHPYCHOW Tepamuu, 3TO TsAXkKemasi dIeKTporpaduye-
CKasl KapTHHA CTajla PEIKOCThIO, U B HACTOSIIEE BPEMsI
perucTpupyrTcs Hecrenuduueckue I3[ aHOMaNMU
[41].

AMIUIMTYTHO—MHTETPUPOBAHHAS JIEKTPO3H-
unedagorpapus (ad33I)

ADDI" sBmseTcs METOAOM MOHHTOPHUPOBAHHS
(hyHKIIMOHAJIBHOTO COCTOSIHUSI MO3Ta, IO3BOJIAIOIINM
OLICHWBATh U3MEHEHUS BO BPEMEHH aMIUTHTYTHBIX Xa-
pakrepuctuk O2I. OCHOBOW METOAMKH CIIYXKHUT CIIe-
IIMaJIbHO Pa3pabOTaHHBIA KOMITBIOTEPHBIH aJITOPHTM
OILIEHKU U3MEHEHHUH BO BPEMEHH aMILTUTYAbI BOTHOBOM
JIEKTPUYECKON aKTHBHOCTH MO3Ta B JAMAIa3oHE OT 2
I'n mol5 'y ¢ mosrymorapuMUUECKUM aMILTUTYAHBIM
CKaTHEM, BBIIPSIMIICHUEM, YILIOTHEHHEM OHO3JIEKTPH-
YEeCKOT0 CHUTHaJIa B HETIPEPBIBHOM pexuMe. B pesyinb-
taTe 3anmucu ad3I momywaercs monoca (mpeno). Hmxk-
HUM Kpail TpeHIa COOTBETCTBYET CUTHAJIaM C CaMOM
MaJol aMIUTMTYJI0H, a BEpXHUM — CUTHAJIaM C MaKCH-
MaJbHOU aMIUIUTYAOH. B 3aBHCHMOCTH OT BHJa Hapy-
wenus AesreapHoctd LITHC tpena adOI" umeer onpe-
JIeNeHHYTO crierupuaHoCTh (nammepust a231). Ipen-
JIOXKCHBI P KiIaccupukanuid mnarrepuoB adldl, B
KOTOPBIX YYUTHIBAIOTCSA: aMIUTUTYABI BEPXHETO U HIK-
HEro KpaeB NarTepHa (B MMKPOBONIbBTAaX); pa3HHUIA
MEXy MaKCUMaJbHONW U MUHUMAJIbHOM aMIUIMTYIOM
(ImprHa maTTepHA); HAIMYKME IUKIA «COH—OOAPCTBO-
BaHHE»; HAJMYUE dMIICITUICCKON aKTUBHOCTH.

Knaccudpukarmus narrepaos ad3I (Toet M.C. u
Hellstrom—Westas L.)[15]:

1. Continuous Normal Voltage (C) - HOCTOSTHHBIH
MaTTepH ¢ HOPMAJIBHBIM BOJIBTaXKOM;

2. Discontinuous Normal Voltage (DC) — npepbi-
BUCTBIN MATTEPH C HOPMAJIEHBIM BOJIBTAXKOM;

3. Burst Suppression (BSA) —
«BCTIBIIIIKA—TIO/IaBJICHUEY;

4. Continuous Low Voltage (LV) — mocrosHHbI#
(hOHOBBIN MATTEPH C OUEHb HU3KUM BOJIBTAXKOM ;

5. Isoelectric or Flat (FT) — wu3o03exkTpuyeckas
maust wim nattepH «flat trace» («rutockuit cieny).

Continuous Normal Voltage (C) - 3T0 mocTOSH-
HBIIl TATTEPH C HOPMAJIBHBIM BOJBTAXXOM W PEryJisip-
HOHM IIMPUHOM, O3 3HAYMTENBHBIX BapHalMi aMIlIH-
TYZBI ¥ BOJIbTaXa. AMIUINTY/Ia aTTEPHA PETHCTPUPY-
ercs MHHUManeHO Oomee 5 MkB (7-10 wMkB),
makcumanbHo - 10-50 MkB. Pa3nuia mexay MuHH-
MaJbHBIM M MaKCHMAJbHBIM pPa3MaxoM aMIUTUTYAbI
JIOJDKHA HaXOIWThCsA B mpepenax 5—10 MxB, ueTko
OTIPENIeNAIOTCS IIUKIIBI COH—O0IPCTBOBAHHME.

Discontinuous Normal Voltage (DC)— nipepsisu-
CTBII MATTEPH C HOPMAIBHBIM BOJBTAXXOM IS KOTO-
pOro XapakTepHa 3aluch C HEPETYISIPHOW IIMPHHOW,
HIDKHUM KpaeM TpeH[1a OKoJIo 5 MKB 1 BepxHHUM Kpaem
ammutyapsl 6osee 10 MxB (mo 50 MxB), nomyckaercs
pa3HHUIIA MEXy MUHUMaIbHBIM 1 MAaKCUMAJIbHBIM Pa3-

HaTTepH

MaxoM aMIuIuTyael B npeaenax 30-40 mxB. Jlns mat-
TepHa TAaKXKE CYIIECTBEHHO OTCYTCTBUE IIMKIOB COH—
6oxpcrBoBaHue. [lo MHEHHIO aBTOPOB, TATTEPH MOXKET
OBITh BapHAHTOM HOPMBI WM HaYaJIbHOU cTajnel ma-
TOJIOTMYECKOT0 TIPOIIecca.

Burst Suppression (BSA)— marTepH «BCIIBIIIKa—
TIOJIaBJICHUE» I KOTOPOTO XapaKTepHBI: TEPHOJIBI C
HU3KUM BOJIbT)KOM, aMIUTUTYA0H MUHUMAaJIbHO MEHEe
5 MxB (0-5 MkB ), makcumansHo Gonee 10-25 MkB;
BCHBIIIKA BOJH BBICOKOW aMIUTUTYIBI; OTCYTCTBHE
LIUKJIOB COH—OOIPCTBOBAHNE; BApUALIMK HHIKHETO Kpast
AMIUIATYABI BIUIOTh 10 N303JIEKTPUYECKOTO MOTYAHUSI.

Continuous Low Voltage (LV)— mocrostambI# do-
HOBBIH MATTEPH C OYEHb HU3KUM BOJIBTAXKOM, AT KO-
TOPOro XapakTepHbl: amiuuryaa 5-10 MxB, otcyr-
CTBHE ITUKIIOB «COH—OonpcTBOBaHMe». [laTTepH oT™Me-
qaeTcs npu THITOKCHYECKU—NIIEMUIECKON
SHIe(anonaTuy TSHKEIOH M CPEAHETIKEIION CTETICHH.

Isoelectric or Flat (FT) — u3osnekrpudeckas ju-
Hust win nattepH «flat trace» («rutockuit cieny). s
NaTTepHA XapaKTepHa aMIUIMTyAa MeHee 5 MKB ¢ pas-
HUILIEH MEXTy MUHUMAJIBHBIM U MaKCHMAaJIbHBIM ITOKa-
3arensiMu Ookosto 1 MKB, OTCyTCTBHE LHMKIOB COH—
6oxpcrBoBanme. [latTepH crienuduyaeH i1 Hanbomee
TSDKEJIBIX IOPaKEHHH TOJIOBHOTO MO3Ta ¢ HeOaromnpu-
SITHBIM TIPOTHO30M ¥ BBICOKOH BEPOSITHOCTBIO (hOpMH-
POBaHHS HEBPOJOTUYECKOTO AE(HUINTA B CIydae BbI-
xuBaHUA. OCHOBHBIMH HAIPaBICHUAMH KIMHHYE-
CKOrO NpPHUMEHEHUsT MeTona MoHuTopuHra adl2I
SIBJISIFOTCSL: OL[CHKa ()YHKIIMOHAJIBHOT'O COCTOSIHUS Y HO-
BOPOXKJCHHBIX U JETeH B KPUTUYECKOM COCTOSHUU M
OIIpE/IeIeHNE CTENEHH TSIHKECTH THUIIOKCHYECKHU-HIIIe-
MHYECKOi dHIue(alonaTiy; AWArHOCTHKA HaJMYUs
LIUKJIOB COH-0O0JIPCTBOBaHUE, MX KOJMYECTBA M Kaue-
CTBa; IMarHOCTUKA HEOHATAJIBHBIX CYJOpPOT; MPOTHO-
3MpOBaHUE UCXOA0B Y HOBOPOXKJICHHBIX C TIEPHHATAIb-
HBIMH LIepeOpajbHBIMU TTOPAXKEHUAMHE; OTpEJeIICHHE
MMOKa3aHWH K KpaHHOILEepeOpaIbHOM/00Ie THIoTep-
MHH y A€TeH, epeHecnX achUKCHIO CpeaHETKE0N
WM TsKeson crenenu [21,37].

3akiai0ueHue

Takum ob6pazom, DOI ABNIsETCS METOIOM OIEHKH
(YHKIIMOHATIBHOTO COCTOSTHHSI MO3T'a HOBOPOXKICHHBIX
JeTe M3 TPYII PUCKA U CIYXKUT 3HAYUTENBHBIM J0-
MOJIHEHHEM TIpH OO0CIEe0BaHUHM HOBOPOXKICHHOTO.
OreHKa OOJBHBIX HOBOPOXKACHHBIX ¢ MOMOINBI0 D3I
[P peaHUMAIH ¥ JaTbHEUIIe Tepaluy BIHUsIET KaKk
Ha ycreX KOHKPETHOTO JIEYeHHsI, TAK U Ha JOJITOCpOoY-
HBIM POTrHO3 HEPBHO-TICUXUYECKOro pa3surus. Heno-
CTaTKOM Y3KOTI'O PEaHHMAaTOJIOTHYECKOTO MOAX0JIA SIB-
JIIeTCS KOHIICHTPAIlMs BHUMAHUS U TepaIllK Bpava Ha
CepJIeYHO-JIeTOuHOM cepe, koraa pyHKIUN U aHATO-
MHSI MO3Ta BBITJLSIIAT O0Jiee MEHee YAOBIETBOPUTEINb-
HbIMH. BMecTe ¢ TeM, H3BECTHO, YTO OCHOBHBIMU OT/a-
JIEHHBIMH TIOCJICJICTBUSIMU Y HOBOPOXKJIEHHBIX, MPO-
MEeAMUX pEeaHUMAIMI0 W WHTEHCHUBHYIO TepaIluio,
SIBIISTIOTCS: IETCKUH TIepeOpaabHbIN apanud, HapyIie-
HUSl BHAMAHWS, HAPYIICHUS B MOTOPHOW M TMO3HaBa-
TEeNbHBIX chepax, oIUroppeHu.

Kak yka3pIiBasioch B Hauaje pabOThI, CYIIECTBYET
JUCCOHAHC T10 BBIJEICHUI0O MHOTOUHCICHHBIX BO3PacT-



Lim
84 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#4(20), 2017 EESL

3aBUCHMBIX TPa(O3TEMEHTOB B HEOHATAIBHOM IIEPH-
0JI¢ ¥ OTPaHUICHHOCTHIO KOJIMYECTBA ITOT00HBIX (heHO-
MEHOB y JIeTell CTapLIero Bo3pacTa U B3pOCibIX. MbI
MOMNBITATINCH IPEOTOJIETh 3TO MIPOTUBOPEUHE BHIJCIIHB
JIB€ OOJIBIIIUE TPYIIITHI TPaOIIEMEHTOB HEOHATATEHON
00T, koppenupyomue ¢ TOJOOHFIME Y CTapIINX Jie-
Tel. DTO - 6eposAmHo HOpMamueHvle 2pagoInemenmsl
u nammepusl Heonamanvrou I u eepoamuo HeHop-
mamusnwie (Abnormal patterns) epagosremenmor u
nammepHuvl Heonamanvuou D3I'. Ha Ham B3rnsj, B3s-
TBIH U3 AMUJICNTOJIOTMH TEPMHUH KPUIITOI€HHOCTH (Be-
POSITHOW CHMIITOMaTHYHOCTH), BECbMa IOJXOJHUT K
pa3BUBAIOIIEHCS HEPBHOW CUCTEME HOBOPOKIEHHOI'O
pebenka. brmskuit momxox otMedaeTcs B paboTtax A.b.
ITampumka, A.E. [Tonstumuna [1,2], roe cxema "3tHo-
JOTUA-TIATOTeHE3-KINHUKA-IedeHe" 3aMEHsAeTCs Ha
cxeMy "MeXaHU3MBbI Pa3BUTHA-MaHU(ECTALUI-KOPPEK-
A" WIM KOHLENIHUIO ONTHMAaIbHOTI0/CyOONnTHMAIb-
HOTO pa3BUTHUS. BeposATHOCTh Pa3MUUHBIX CIICHAPHEB
Pa3BUTHSI M UCXOJIa Y HOBOPOXKACHHBIX Y HEJOHOILICH-
HBIX JIeTeH - K104 K HOHUMaHHI0 HOPMAaTUBHOTO U Ia-
TOJIOTHUECKOTO OHTOTeHe3a. B To jxe BpeMst MbI CHIIBHO
COKpaTWIH JIMHHBIHA 1epedyeHb rpad031eMeHTOB Heo-
HatanpHOM DOI, cymiecTByromuii B Apyrux padorax. B
BEPOSITHO HOPMATHUBHOH TPYIIIE TTIaBHBIMU SBILTFOTCS
TeTa BCIBILIKH, JeNbTa-"IETKU", MaTTepH "MpephIBU-
cras kpuBas ODJI™". B BepoATHO HEHOPMAaTHBHOM
TpyINE TJIABHBIMH SIBISIOTCS NMATTEPH BCIIBIIIKA-TIO-
JaBJICHUE, MapoKCH3MajbHbIe rpadodnemeHTsl DOI,
ACHHXPOHHBIE MaTTepHbl D01 .

Kpome Toro, HeoOXOIMMO MOTYEPKHYTH Bax-
HOCTh TIOHATHS JIEKTpOorpaduuecKue CyIoporH, Moj-
JIepKUBaeMoe OOJBITMHCTBOM CIEIMAINCTOB 1O HEO-
HatanpHON ODI. Onexrporpadudeckne cyroporu
OTIPEeNIeNAI0T KaK YeTKHE MapOKCH3MaJIbHBIE COOBITHS,
XapaKTepU3yIOIIHecs MOSBICHNUEM BHE3AITHbIX, TOBTO-
PAIOLIUXCA CTEPEOTUITHO BOJIH Ha D3I
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DIE ABHANGIGKEIT DER MORPHOMETRISCHEN PARAMETER DES HERZENS DER
LEICHTATHLETEN VON DER ZIELRICHTUNG DES TRAININGSPROZESSES

Inhaltsangabe. In der Forschung wurde die Zielrichtung des Trainingsprozesses (Schnelligkeit Schnellkraft,
Ausdauer) der Leichtathleten auf die Angaben der Innengréfe des linken Ventrikels bewertet. Der Vergleich der
Sportler der hohen und mittleren Sportqualifikation wurde durchgefiihrt. Die Besonderheiten der Adaption des
Herzens der Leichtathleten zur spezifischen Sporttitigkeit wurde festgestellt.

Stichworte: der Leichtathlet, die Echokardiographie, das Herz, der linke Ventrikel, die Richtwirkung des

Trainingsprozesses.

Einfiihrung. Viele Sportarten vereinigen die
Sportler, deren Trainingsprozess auf die Entwicklung
ganz verschiedenen physischen Eigenschaften — Kraft,
Ausdauer, Schnelligkeit — gerichtet ist. Die Leichtath-
letik ist eine komplexe Sportart. Sie umfasst Diszipli-

nen, die mit der vorrangigen Auswirkung verschiede-
nen Bewegungsfiahigkeiten verbunden sind und die die
hohe technische Vorbereitung verlangen. Das Modell
ist fiir viele Sportarten giiltig.

Die Differenzierung der leichtathletischen Diszip-
linen erfolgt nach dem Bewegungsablauf (Geh-, Lauf-,
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Sprung- und Wurfdisziplinen), nach dominierenden
konditionellen Féhigkeiten (Schnelligkeitsdisziplinen,
Schnellkraftdisziplinen, die vorwiegend die AuBerung
der Schnelligkeitsausdauer oder Speziellausdauer ver-
langen) [1].

Die Verdnderungen in den Herzen der Sportler,
die verschiedene Arten von der Leichtathletik betrie-
ben, haben wesentliche Unterschiede. Deswegen ist es
korrekt und perspektivisch der Zustand des Herzens der
Sportler nicht nach den Sportarten zu bewerten, son-
dern von dem Standpunkt der Zielrichtung des Trai-
ningsprozesses.

Das Ziel der Forschung — die Wirkung der rich-
tungsverschiedenen  Trainingsbelastungen in der
Leichtathletik auf den Zustand des linken Ventrikels
der Sportler zu bestimmen.

Die Morphometrie des Herzens der Leichtathleten
umfasst die Bewertung der Grofle des Ventrikels, die
Identifizierung der Dilatation der Herzkammern, die
Abmessung der Dicke des Myokardes der Herzkam-
merwande.

Material und Methoden. An der Forschung nah-
men 170 Leichtathleten teil. Sie trieben verschiedene
Arten der Leichtathletik. Diese Sportler wurden der
sportlichen Qualifikation nach in 2 Gruppen geteilt: die
1. Gruppe (70 Sportler im Alter von 15 bis 27 Jahre) —
die Leichtathleten der 1.-3. Leistungsklasse; die 2.

Gruppe (100 Sportler im Alter von 16 bis 34 Jahre) —
die Leichtathleten der hohen Sportqualifikation (Meis-
terkandidat des Sports, Meister des Sports, Meister des
Sports der internationaler Klasse).

In jeder Gruppe der Leichtathleten waren 3 Ziel-
richtungen des Trainingsprozesses bestimmt — Schnel-
ligkeit, Schnellkraft, Ausdauer. Die Zahl der Sportler
jeder Richtwirkung ist in der Tabelle 1 zu sehen.

Mit der Hilfe der Echokardiographiemethode wur-
den folgende GroBen des linken Ventrikels der Leicht-
athleten bestimmt:

v der Durchmesser des aortischen Faserringes,
mm

v der Aortendurchmesser auf der Hohe der Aor-
tenklappe, mm

v’ anterior-posteriorer Durchmesser des linken
Herzvorhofs, mm

v’ anterior-posteriorer Durchmesser des rechten
Ventrikels, mm

v’ die GroBe des linken atrioventrikuldren Off-
nung in Diastole und Systole, mm

v der linksventrikuldren Durchmesser — End-di-
astolische und End-systolische Gré3e, mm

v’ die absolute Dicke der Hinterwand der linken
Herzkammer in Diastole und Systole, mm

v Scheidewand Dicke in Diastole und Systole,
mm.

Tabelle 1.
Die Zahl der untersuchten Leichtathleten nach der Zielrichtung des Trainingsprozesses
Die Zahl der untersuch-
Die _Zu_alrlchtung des Die Arten der Leichtathletik - ten Spor“ef
Trainingsprozesses die 1. die 2.
Gruppe Gruppe
. Der 100, 200, 400-m-Lauf, der Hiirdenlauf (100 m,
Schnelligkeitszielrichtung 110 m, 400 m) 32 39
Der Sprung (der Weitsprung, der Hochsprung, der
. L Stabhochsprung, der Dreisprung), der Wurf (der
Schnellikraftzielrichtung Speerwurf, der Diskuswurf, der Hammerwurf), der 18 4l
KugelstoB
. . Der Langstreckenlauf auf 800 m, auf 1500 m,auf
Die Voraugseramickiung. | 5000 m, auf 10000 m, der Hindernislauf auf 3000 20 20
m, das sportliche Gehen (20 km, 50 km)

Mit der Hilfe der Echokardiographie wurde auch
die linksventrikuldre Herzmuskelmasse gemessen, weil
der Formel fiir deren Berechnung ins Programm des
Echokardiographen der letzten Generation der Mittle-
ren- und Expert-Klasse eingelegt ist [2].

Zum Schluf der Forschung wurde die statistische
Analyse des erhaltenen Datenmaterials durchgefiihrt.
Man berechnete den Mittelwert (M), die Standardab-
weichung (o) und die Standardfehler des Mittelwertes
(m). Man schitzte die Echtheit der Unterschiede zwi-
schen den Gruppen mit der Hilfe des nichtparametri-
schen Mann-Whitney-Tests. Die Unterschiede der mitt-
leren MaBlen wurden als statistisch korrekt gezihlt,
wenn das Niveau der Bedeutung p<0,05 und p<0,01
war.

Ergebnisse und Besprechungen. Man hat paar-
weise den Vergleich (die Leichtathleten mit den Leis-
tungsklassen und die hoch qualifizierte Leichtathleten)
des Mittelwertes der Parameter des Herzmorphometrie

im Rahmen jeder Spezialisierung (Schnelligkeitsrich-
tung, Schnellkraftrichtung, Ausdauer) durchgefiihrt. In
den Herzen der Leichtathleten wurden die Verdnderun-
gen bewertet, die bei der Verbesserung der sportlichen
Féhigkeiten vorhanden sind.

Mit der Hilfe der Echokardiographie untersucht
man hauptsiachlich die linke Hailfte des Herzens, weil
das grofite Teil des rechten Ventrikels hinter dem
Brustbein ist und der Ultraschallstrahl diesen Teil nicht
erreichen kann. Der rechte Herzvorhof ist auch schwer
zu betrachten.

Die Vergleichsergebnisse des Mittelwertes der Pa-
rameter der Herzmorphometrie der Leichtathleten ha-
ben gezeigt, dal bei den hochqualifizierten Leichtath-
leten (Sprinter), die systematisch im Training die maxi-
mal intensive physische Arbeit erfiihlen, der anterior-
posteriore Durchmesser des linken Herzvorhofs und
des rechten Ventrikels und auch die Dicke der Hinter-
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wand der linken Herzkammer in Systole deutlich iiber-
troffen sind, im Vergleich zu den gleichen GréBen der
Leistungsklasseleichtathleten (Tabelle 2).

Die VergroBerung des rechten Ventrikels und des
linken Herzvorhofs kann von der VergroBerung der ve-
nésen Umfiihrung zum Herzen und, demgemal, von

der Vorbelastungssteigerung an den linken Ventrikel
zeugen. Also, die systolische Spannung linksventriku-
laren Myokard, die fiir der Vertreibung der Blut not-
wendig ist, vergroBert sich auch, was sich in der Ver-
groferung der Hinterwanddicke des linken Ventrikels
in Systole widerspiegelt.

Tabelle 2.
Die morphometrischen Parameter des Herzens der
Leichtathleten mit der Schnelligkeitszielrichtung des Trainingsprozesses (M+c)
Messwert 1.Gruppe 2. Gruppe p

Der Durchmesser des aortischen Faserringes, mm 28,28+3,77 27,724+2,96 p>0,05
Der Aortendurchmesser auf der Hohe der Aortenklappe, mm 20,59+2,40 20,06+2,55 p>0,05
Anterior-posteriorer Durchmesser des linken Herzvorhofs, mm 24,26+2,39 22,47+2,66 p<0,01
Anterior-posteriorer Durchmesser des rechten Ventrikels, mm 16,14+3,66 14,71+£2,85 p<0,05
Die Grofe des linken atrioventrikuliren Offnung in Diastole, mm 37,00+4,41 37,41£3,63 p>0,05
Die GroBe des linken atrioventrikuliren Offnung in Systole, mm | 26,26+4,33 26,28+3,93 p>0,05
Scheidewand Dicke in Diastole, mm 7,82+0,86 7,66+0,94 p>0,05
Scheidewand Dicke in Systole, mm 10,45+1,42 10,23+1,37 p>0,05
D!e absolute Dicke der Hinterwand der linken Herzkammer in 8.22+0.,88 8.00+0,96 00,05
Diastole, mm

Die absolute Dicke der Hinterwand der linken Herzkammer in 14,44+1,69 13.88+1,74 0<0,05
Systole, mm

End-diastolische Gro3e, mm 47,46+4,35 46,72+4,54 p>0,05
End-systolische Grofe, mm 31,74+3,82 30,56+3,42 p>0,05
Die linksventrikuldre Herzmuskelmasse gemessen, gramm 167,43+£32,36 | 158,95+45,45 | p>0,05

Das bedeutet, dal} die Ubungen, die auf das Trai-
ning der physischen Eigenschaft Schnelligkeit gerichtet

sportlichen Konnens in dieser Sportgruppe verdndert
die GroBe des linken Herzvorhofs.

sind, Uben ihren Einfluss auf alle Herzkammer — auf
den rechten Ventrikel, auf den linken Herzvorhof, auf
den linken Ventrikel aus.

Weiter wurden die morphometrischen Parameter
der Leichtathleten mit der Schnellkraftzielrichtung des
Trainingsprozesses verglichen. Die Erhdhung des

Die Ubungen, bei denen man gleichzeitig Schnel-
ligkeit und Kraft trainiert, beeinfliissen die VergrofBe-
rung des Durchmessers des aortischen Faserringes und
des anterior-posterioren Durchmessers des linken
Herzvorhofs (Tabelle 3).

Tabelle 3.

Die morphometrischen Parameter des Herzens der Leichtathleten mit der Schnellkraftzielrichtung des Trai-
ningsprozesses (M+0)

Messwert 1.Gruppe 2. Gruppe p

Der Durchmesser des aortischen Faserringes, mm 29,27+4,23 27,4443,35 p<0,05
Der Aortendurchmesser auf der Hohe der Aortenklappe, mm 21,22+2,82 20,28+1,99 p>0,05
Anterior-posteriorer Durchmesser des linken Herzvorhofs, mm 26,59+3,71 24,3943,03 p<0,05
Anterior-posteriorer Durchmesser des rechten Ventrikels, mm 16,60+3,83 15,66+2,06 p>0,05
Die GroBe des linken atrioventrikuldren Offnung in Diastole, mm | 37,51+6,13 37,06+4,43 p>0,05
Die GrofBe des linken atrioventrikuldren Offnung in Systole, mm 27,39+5,43 27,61+4,00 p>0,05
Scheidewand Dicke in Diastole, mm 8,19+1,01 7,87+1,17 p>0,05
Scheidewand Dicke in Systole, mm 10,95+1,57 10,53+1,34 p>0,05
Die absolute Dicke der Hinterwand der linken Herzkammer in Di- 8.78+1.14 8.38+0,98 00,05
astole, mm

Die absolute Dicke der Hinterwand der linken Herzkammer in 14,85+1,51 14,93+1,79 0>0,05
Systole, mm

End-diastolische GroBe, mm 48,39+5,38 47,00+4,69 p>0,05
End-systolische Grofe, mm 32,27+4,59 31,06+3,49 p>0,05
Die linksventrikuldre Herzmuskelmasse gemessen, gramm 187,29+59,19 | 165,64+46,68 | p>0,05

Die bekommene Ergebnisse lassen sich die
Schlussfolgerungen iiber die Dilatation des linken
Herzvorhofs machen, dabei der Umfang des linken
Ventrikels in Norm ist. Also, der Herzumfang der
Leichtathleten, die vorwiegend die Schnellkrafteigen-
schaften entwickeln, ist gering vergrofBert.

Die Ergebnisse in der Gruppe der Leichtathleten,
deren Training vorwiegend auf die Ausdauerentwick-
lung gerichtet ist, zeugen von der echten Erhdhung der
linearen GroBe des Herzens dieser Sportlern (aufler der
GroBe der linken atrioventrikuldren Offnung in Dias-
tole und Systole).
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Tabelle 4.
Die morphometrischen Parameter des Herzens der
Leichtathleten mit der vorwiegenden Entwicklung der Ausdauer (M+c)
Messwert 1.Gruppe 2. Gruppe p

Der Durchmesser des aortischen Faserringes, mm 29.30+2,94 25,85+2.96 p<0,01
Der Aortendurchmesser auf der Hohe der Aortenklappe, mm 22,254+4,22 19,35+2,28 p<0,01
Anterior-posteriorer Durchmesser des linken Herzvorhofs, mm 25,85+2.74 23,43+2.56 p<0,01
Anterior-posteriorer Durchmesser des rechten Ventrikels, mm 17,45+3,40 14,78+2.94 p<0,01
Die Grofe des linken atrioventrikuldren Offnung in Diastole, mm 37,10+3,91 37,05+3,47 p>0,05
Die Grof3e des linken atrioventrikuldren Offnung in Systole, mm 28,40+4,07 27,00+2,73 p>0,05
Scheidewand Dicke in Diastole, mm 8,24+0,66 7,66+0,61 p<0,01
Scheidewand Dicke in Systole, mm 11,18+1,20 10,20+0,88 p<0,01
Die absolute Dicke der Hinterwand der linken Herzkammer in Di- 8.63+0,63 7.9140,62 0<0,01
astole, mm

Die absolute Dicke der Hinterwand der linken Herzkammer in 15.28+1.25 14344172 0<0,05
Systole, mm

End-diastolische Gro3e, mm 48,15+4,46 45,05+3,94 p<0,05
End-systolische Grofe, mm 31,70+£3,16 29,154+2,96 p<0,01
Die linksventrikuldre Herzmuskelmasse gemessen, gramm 187,77£36,92 | 156,15+£31,77 | p<0,01

In allen Herzkammern der Leichtathleten, die die
Ausdauer trainieren, kommen die Verdnderungen vor:
die Dicke der Herzwand und der Umfinge der Herz-
kammer vergroBern sich. Man kann bei diesen Sport-
lern die groften Verdnderungen im Herz wegen des
Trainings beobachten.

Die Ubungen, die auf die Ausdauerentwicklung
gerichtet sind, fithren zur Erhéhung der Distension des
Myokardes. Als Folge vergroBert sich auch der links-
ventrikuldren Durchmesser End-diastolischer GrofBe.
Die VergroBerung in dieser Untergruppe der Bedeutun-
gen des linksventrikuldren Durchmessers — End-diasto-
lische und End-systolische GroBe zeugen davon, daf3
die erforschten Personen die Dilatation des Hohlraumes
des linken Ventrikels haben, die fiir die Sportler, die die
Ausdauer trainieren typisch ist, was auch die Fachlite-
ratur beweist [3, 4, 5]. Fiir diesen Sportler ist die grofBite
HerzgroBe charakteristisch. Nur in dieser Gruppe der
Leichtathleten ist die wahrheitsgeméfe VergroBerung
der Myokardmasse des linken Ventrikels vorfallen.

SchluBfolgerung. Die angespannte Muskelarbeit
bestimmt die erhohte Belastung auf das Herzmyokar-
des. Der Charakter dieser Belastung hingt meistens von
der Zielrichtung des Trainingsprozesses und bestimmt
die Spezifik der morphofunktionellen Veranderungen
des Herzens des Sportlers.

Infolge der statistischen Analyse wurde bestimmt,
daB in jeder Gruppe der Leichtathleten, die verschie-
dene Korperqualititen trainieren (Schnelligkeit, Aus-
dauer, Kraft) auch die verschiedenen Verdnderungen
im Herzen mit der Erh6hung des sportlichen Konnens
vorkommen. Der Charakter der sportlichen Tatigkeit
hat einen wesentlichen Einfluss auf die GréBe des Her-
zens der Sportler. Die groten GroBen des Herzens sind
fiir die Leichtathleten, die die Ausdauer trainieren, ty-
pisch. Die Vertreter der Schnellkraftarten der Leicht-
athletik haben die geringe Vergrof3erung des Herzens-
umfanges.

Die Belastungen mit dem dynamischen Charakter,
die auf die Entwicklung solcher physischen Qualitit
wie Schnelligkeit gerichtet sind, lassen sich nicht sol-

che deutliche adaptiven Abscherungen der morphomet-
rischen Parameter des Herzens geben, die sich bei den
Sportler, die die Ausdauer trainieren, sich beobachten
lassen. Deshalb die morphometrischen Parameter des
Herzens unterscheiden sich mehr bei den Leichtathle-
ten, die die Ausdauer und die Kraft trainieren.

Die Erhohung des Niveaus des sportlichen Kon-
nens widerspiegelt sich am meisten in den Verdnderun-
gen des Herzens der Leichtathleten, deren Training auf
die Entwicklung der Ausdauer gerichtet ist. Die Ver-
groBerung der Dicke der Herzwand und der Umfinge
der Hohlrdumen iibt gerade auf die Erhohung der My-
okardmasse des linken Ventrikels aus. Die Anwendung
der Ubungen im Trainingsprozess der Leichtathleten,
die auf die Entwicklung der Ausdauer gerichtet sind,
fithrt zu der bedeutenden Verdickung der Ventrickels-
winden und zu der Dilatation der Herzhohlen. Das be-
stimmt in seiner Linie die groBten HerzgroBen der
Langstreckenldufer.

Die morphologischen und funktionellen Beson-
derheiten des Organismus des Sportlers bilden sich auf
solcher Weise unter dem Einfluss des Charakters und
der Zielrichtung des Trainingsprozesses.
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AHHOTANUsI: B CTaThe MpeuIaraeTcs TakTHKa pediekcorepanuu, KoTopas sSBISETCSl ONTHUMAIbHOM 1 obec-
MeYMBACT BO3/JCHCTBHE Ha OOJBIIMHCTBO 3BEHBEB MATOJIOTHYECKOTO IPOLiecca MPH MJIeYeI0NaTOYHOM MepHUapT-
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KaioueBble ci1oBa: peduiekcoTepanusl, IeyesIonaTouHbli NepuapTpyT, GyHKIUOHATIbHAS TUarHOCTHKA.

Bons B 065acT miieyeBoro cycraBa, CBSI3aHHAS C
MaTOJIOTHEH NEePHapTUKYISAPHBIX MSITKHX TKaHEH,
OJlHa M3 CaMbIX PACHPOCTPAaHEHHBIX HEHPOOPTOIEAH-
YeCKUX MpoOJIeM W Hepeakas NMpUYMHA HETPYMOCHO-
coOHOCTH B 3penoM Bo3pacTe. PacmpocTpaHeHHOCTh
JTaHHOH martoyioruu coctasisfeT 10 4—7 % B momyns-
II1H, YBEIMYUBasICh ¢ Bo3pacToM (0T 3—4 % B Bo3pacTe
4044 net no 15-20 % B Bo3pacte 60—70 net) [10, 26-
31; 11, 332-334]. OCHOBHBIMH HO30JOTHYCCKHMH Ba-
pHaHTaMH, BKJIIOYCHHBIMH B COOMpATENIbHOE MOHSITHE
«IUIEYEIIONaTOYHAS TIEPUapTPONATHS», SBIISIOTCA: T1a-
TOJIOTUSI BPAIIAIOIIEH MaHXeThl IUIeYa, aATC3MBHBIN
KaIlCyJIUT, MBIIIEYHO-TOHMYECKUH CHHIPOM IIIEde-
Boro mosica. [Imeuemonarounsii mepuaptpur (I1JIII,
M?75.0) sBisieTcst Hanboree 9acToil (OpMO U COCTaB-
mstet 80 % OT umcna BceX «peBMaTHIECKUX» 3a00iIeBa-
HUH Tuleda. DTO OOYCJIOBJIEHO TEM, YTO CYXOXKHIIUS
MBI, TPUKPETIISIOMUXCS B O0NACTH IIEYEBOTO CYy-
CTaBa, MOCTOSHHO HAXOJATCS B COCTOSIHUU OOJIBIIIOTO
(hyHKIIMOHATIPHOTO HampsHKEHUs (CBSI3aHHOTO C OTBe-
JICHUEM U poTalueil mieya), IPUBOASIIEro K paHHEMY
pa3BUTHIO B HUX JereHepatuBHoro mnpouecca. [TJIIT
BCTpeYaeTcst TIIaBHBIM 00pa3oM y KeHIIuH crapie 40
JeT ¥ Jame ObIBaeT MPaBOCTOPOHHUM, YTO CBSI3aHO C
Oonpmieid Harpy3Kod W MHKpPOTpaBMaTH3alWed mpa-
BOTO IUIeYa, HO MOXET OBITh M IABYCTOpOHHHMM. He-
CMOTpS Ha TIOHMMaHNE PUYUH U MEXaHHU3MOB Pa3BHU-
s [1JII1, nedyeHue 3TOM NaTOJOTMH JAJIEKO HE BCEraa
MOJKHO Ha3BaTh yCIEIIHBIM U 3(p(PEeKTUBHBIM.

IMo odummansHoii cratuctuke [10, 26-31; 11,
332-334] BeI3mopoBIICHUS yaaeTcs A00uThCs B 56-80
% cityuaeB, 3HAYUTEIBHOTO yiyulieHus — B 25-44 %,
HE3HAYNTEITHFHOTO BOCCTAaHOBIEHUS — B 3-11 %, oTcyT-
ctBus dpdexra — B 5-20 %. IIpu 3TOM JeyeHue 3aHu-
MaeT MHOTHE Mecslsl (0T 2-310 6-18 mecsnes). Heza-
BUCHUMO OT IPOBOJUMBIX METOA0B TPAAULIOHHOIO JIe-
uyeHHs uepe3 HekoTopoe BpeMs y 10-15 % nanueHToB
CHMIITOMBI 3a00sieBaHus (00JIM, OrpaHUYEHHS JIBHKE-
HHH B IUIEYEBOM CYCTaBE) BO3BPAIAIOTCS CHOBA.

Y4YuTBIBas CKJIOHHOCTH BCEX IEPBHYHBIX IEPH-
apTPUTOB K YHOPHOMY U JUTUTEIEHOMY T€UCHHIO, TIPHU-
YUHOI KOTOPOTO SBISETCS OYCHb MEIEHHOE Paccachl-
BaHHE 04aroB JIeTeHepaIiy 1 KaJbIM(PHUKATOB, a TAKXKe
OOBIYHO IPOAOIDKAIONIYIOCS MHMKPOTPABMATH3AIHIO
CYXOXHIIUS, HEOOXOANMBIM YCIOBHEM IPAaBUIBHOTO
JICYCHUS SIBISCTCS €ro JUIMTENFHOCTh M HACTOWYH-
BOCTb.

OCHOBHBIMU METOJAMHU JICYEHUS NEPUAPTPUTOB
SBIISICTCA PA3rpy3Ka MOPAKEHHOTO CYXOXWIIHUS, MpH-

MEHEHHE OONECYTONSIOMNX M IPOTHBOBOCIAIUTEIb-
HBIX MEUKAMEHTO3HbIX CPEACTB, PU3NIECKUX U Oab-
HEOJIOTHYECKUX METOJI0B, NHOTJAa M XUPYPTUYECKOTO
BMeIIIaTeNbCTBa [6, 32; 8, 46-47; 10, 26-31]. Ilpu Bcem
MHOT000pa3uy CYIIECTBYIOIIUX METOAOB JICUCHHUS
[T ata mpobieMa OKOHYATEIBHO HE pEIlecHa, pac-
npocrpaneHHOCTh [IJIIT He cHuKaeTcs, U HeTPyAOCIO-
cobHocth OonbHBIX ¢ ITJIII B TpymocnocoOHOM BO3-
pacTte ocTaeTcs BCe ellle 3HAUUTEIbHOM.

B Hacrosiiiee Bpemst Bce 00Jibliie BHUMAHHMS B Jie-
yenuu [JII1 ynenserca MmeronaM TpaJuliMOHHOM Tepa-
MM aKyIyHKType, (apMaKOIyHKType, OCTEONaTHH
[3,140; 4,374;9, 528; 10, 26-31; 13, 29]. He BeI3bIBaCT
COMHEHWUsI, 4To pedekcorepanus oOecneynBaeT BO3-
JeHCTBHE Ha OONBIIMHCTBO 3BEHBEB MTATOJIOTHUECKOTO
mporecca, B Ha MECTHBIC N3MEHEHHS B TKaHAX U
opraHax, Ha HeclelU(pUUECKHe TI'eHepaTn30BaHHbIE
MO3UTUBHBIE PEaKINH («PEeaKIHu aJalTaiumy), HOp-
MaJIn3ysl HEPBHbIE PETYJISTOPHBIE MPOIECCH U yCTpa-
Hss OOTIb.

Ienpio HACTOAIIETO MCCIEOBAHUS SIBUIOCH U3Y-
YeHHUE HEMPO(U3UOIOTHUECKHX TapaMeTpoB IpH OoJie-
BOM CHHJIPOME M OTPaHMYECHUH MOABMXHOCTH IIIeUe-
Boro cycrasa mpu [1JII1 mpu mpoBexenun 3¢dekTrs-
HOH pedIieKcoTeparmm.

3ajgayell  WCCIEOBAaHUS — SBWJIOCH H3ydYCHHUE
OHMI mokasarenell HEPBOB M MBIIIII Iieda y OOJb-
Heix ¢ [IJIT1, Ha ocHOBaHHMU KOTOPHIX (HOPMHUPOBAIICST
aKyMyHKTYPHBIH PeIenT U OIlpeneniiach TAKTHKA Hr-
JopedIIeKCOTepaIuu.

B nmon6ope akynmyHKTYpHBIX TOYEK HUCIIOJIb30BaIN
JIOKaJIbHO-CETMEHTapHbIH npuHIwM [2, 68; 13, 29], no-
CKOJIBKY OH MIMEET BBICOKYIO 3((PEKTUBHOCTD M HOHS-
TEH C COBPEMEHHBIX HEHpPO(U3UOIOTHUECKUX IO3H-
LY.

Metoanka ucciiei0BaHusA

ITox HaOmoaeHreM HaxoauiIoCh 32 maruenTa: 20
JKEHILMH, 12 My>x4uH B Bo3pacTte oT 35 10 68 ser, npo-
XOJMBIINX KOHCEPBATUBHOE JICUEHHE B KIMHUKE
MHIXT ¢ inarao3om: neWHbINA 0CTE0XOHAPO3, LIEPBU-
KoOpaxuairuss ¥ IUICYENIONATOYHBI  HepHapTPUT
(IUTIT), 6oneBoit cuaapom. Knmandeckn y Bcex 00Ib-
HBIX OBLIT BBIpaKEH 0O0JIEBOM CHHIPOM U OTpaHUYCHUE
JIBKEHUH B TUIEYEBOM CycTaBe: crubaHue, pasruda-
HUE, OTBEJICHHE.

Bcewm nanenTam 6sut0 npoBeieHo DHMI ncce-
JoBaHMe Ha HeWpomuoaHanmuzarope HMA- 4-01
«Heiipomuany ¢ onpezeneHreM QyHKIMOHAIBHOTO CO-
CTOSIHUSI MBIIIL, OKPYXKAIOIIMUX IUIEYEBON CyCTaB U
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OTIPEICTAIONINX €ro JIBUraTenbHble QyHKIUN (AenbTO-
BUJIHBIX, HA/IOCTHBIX, IIOJOCTHBIX, TPEXITIABbIX U IBY-
TJIaBBIX) ¥ HEPBOB, HMHHEPBUPYIOIINX JAHHBIC MBIIIIIHI
[1, 223; 5, 229; 7, 46; 12, 95].

Pe3yabTaTsl ucciieq0BaHUH

[To pesymbraTaM >IeKTPOHEHPOMHUOTPAPUIESCKIX
uccnenoBanuit mpu ITJIIT oOHapyxuBarTCS U3MEHe-
HUS (YHKIIMOHAIBLHOTO COCTOSIHHUS MOJKPBIIBIIOBOTO U
HaJJIONaTO4YHOTO HEPBOB, B MEHBIIIEH CTENCHH B MaTO-
JIOTHYECKUH MpOoIlecC BOBICKAIOTCS JYy4eBOH U MBI-
HIEYHO-KOXHBII HepBhl. [Ipu nopaskeHNH Ha10MaToy-
HOTO HepBa (MHHEpBalWs HAJOCTHON U MOJOCTHOM
MBIIIIBI) W MOAKPBIIBLIIOBOTO HEpBa (MHHEPBALU
JIENBTOBUIHON M MaJIOW KPYTJIOH MBIMIIEI), Ha OOJb-
HOW KOHEYHOCTH ObliIa CHIDKeHa aMIDIuTya M-0oTBeTa,
MOBBIIIEH TOPOT BO30YAMMOCTH, 3HAYMTEIHHO CHH-
JKEHa TPOBOJHMKOBas (yHKnus. buosnexrpudeckas
AKTHBHOCTb HAaJIOCTHOM, MOIOCTHON M IEIHTOBHIHBIX
MBIIII] UMeJIa CTPYKTYpHbIE H3MEHEHUS 10 THUITYy ype-
skeHua OMI -naTTepHa, CHIDKEHHS aMITIUTY bl aKTHUB-
HOCTH. B ciydae xe m30bITOUHOrO BO3OYxaeHus (7
0oubHBIX) HaOmoaanuch u3menennss JHMI mapamer-
POB IIPOTUBOIOJIOKHOTO XapaKTepa — MOBBIIICHUE aM-
IUTUTY 1] MUHIMAJIBHOTO M-0TBETa, CHIDKEHHUE TI0poTa
BO30yIMMOCTH, NMPOBOANMOCTDh M3MEHsIACh HEIOCTO-
BepHO. Ha OMI peructpupoBaiack BEICOKOAMIUIUTY I-
Has aKTHBHOCTH C IIPOSIBICHUSIMH CHHXPOHHM3AIMH H
moTeHIHataMu  (aciukysmuit B mokoe. IHMI -
WCCIIEIOBaHNS JAHHBIX MBIIIL MOATBEPIMIN HEBPATb-
HBII XapakTep NOPaKeHHs, U TEM CaMbIM ONpeAeIIHIN
TaKTHKY pediiekcorepanuu.

Pedrnexcorepanus npoBoauiack KaxxaoMy 00Jb-
HOMY WHAMBHAYQJIBHO C Y4ETOM JIOKaju3amuu Ooe-
BOT'O CHHAPOMA, HAPYIICHUS! OCHOBHBIX BUIOB JBIKE-
HUS B cycTaBe U JaHHBIX DHMI -nccnenoBanus.

ITpn Gosre3HEHHOCTH M OTPAHUYCHHUN CTUOAHUS B
IUICYEBOM CYyCTaBe, OBUIM HCIIOJIB30BaHBI TOUYKH aKy-
MYHKTYPbl MEPHIMAHOB TOHKOTO KHMIIEYHHUKA M TPOH-
Horo oborpesarens (IG u TR): 1G9, 1G10, IG11,1G 12,
IG13, TR2, TR5, TR14, 1G3.

ITpn 6osIe3HEHHOCTH ¥ OTPAaHHMYECHNUH OTBEJICHUS —
TOYKH aKyIIyHKTYPBI MEPUIHAHOB Ceplla U IepuKapaa
(CuMCO): C2, C8, MC2, MC8.

ITpu GOJIE3HEHHOCTH W OTPAHMYECHUHU BPALICHUS
BHYTPb — TOYKH aKyIIyHKTYPBl MEPHINAHOB TPOHHOTO
oborpesarens u ToHkoro kumeyHuka (TR u IG): TRS,
TR13, 1G9, IG10, TR2, TRS, 1G4, 1G8.

[Tpn Goje3HEHHOCTH W OTPaHUYCHHUH BPALICHUS
KHapy>KH — TOUKH aKyIyHKTYPbl MEPUAUAHOB JETKOTO
u toncroro kumeuynuka (P u GI): GI14, GI15, PS5,
P10,GI5, GI11.

IIpn OoneBoM CHHApPOME, KOTZAa IO JaHHBIM
OHMI' ormeuanicsi W30BITOK BO30YAMMOCTH, IIpHMe-
HSJICA TOPMO3HOM MeToj Bo3zeicTBus. [lpu auarno-
CTHKE CHMIITOMOB CHIDKEHHS (DYHKIIMH HEpBa — BO3-
Oy KIarOIIHiA.

Kypc negenns coctasmsin 9—-10 ceaHcoB Urioyka-
JIBIBAHUSL.

B pesynbraTe NpOBENEHHOrO JEUYEHHS y BCEX
OOJIBHBIX HACTYNHJIO YJIy4IIEHHE OOILIEro COCTOSHUSI.
BoneBoil cunIpoM B NOKOE KYIIMPOBAH Y BCEX MAI[UEH-
ToB, Ha 15-20° yBennueHo crubaHue U OTBEACHHE B

miede, Ha 5-10° — pasrubanue W cynmuHANMs. 3HAYH-
TEJILHO YIYUIIHIOCh KA4eCTBO KU3HH, TIOSIBUIACH YBE-
PEHHOCTD B OJIaroIory9HOM UCX0/Ie 3a00JICBaHHS.

BruiBoabI

1. DnextpoHelpoMHOrpapmuecKue MccIenIoBa-
aus npu [T mo3BomMIN BEISIBUT H3MEHEHUS (QYHK-
LUOHAJIBHOT'O COCTOSHUS MOAKPBUIBIIOBOTO U HAJJIONA-
TOYHOTO HEPBOB. Y 25 MalieHTOB OTMEUYEHbI HapyIlle-
HUsL 1o Tumy Jedunura Bo3OyammocTH, a y 7 —
N30bITKa BO30YIUMOCTH, YTO IO3BOJIMJIO ONPEIEIHTh
TaKTHKY pediekcoTepanuy.

2. Hcnonp30BaHHBIA JIOKAJIBHO-CETMEHTAPHBIN
npuHIUn nogoopa TA mo3BosmT BEIOpaTh HEOOXOAH-
MBbI€ TOYKH ¥ IPAMEHHUTH ONTHMAJIBHBIA aKyIIyHKTYp-
HBIM penent.

3. Hetfipodusnonorndeckuii MOAX0 ] IPH JICICHUH
6onpHEIX ¢ [T — ucmonp30BaHme HMEKTPOPHIHOIO-
TMYECKUX JaHHBIX U1 (DOPMHUPOBAHUS aKyMyHKTYp-
HOTO pelenTa — MO3BOJMWI KynHpoBaTh 00JIEBON CHUH-
JPOM WJIM CHU3UTh €r0 MHTEHCHBHOCTH y BCEX OO0JIb-
HBIX.

4. BriOpanHas TakTHKa pediekcoTepanuu sBis-
eTCsl ONTUMAJIbHOW M o0eclieunBaeT BO3/ACHCTBUE Ha
OOJIBIIMHCTBO 3BEHBEB IATOJIOTMYECKOrO IIpoliecca
npu [JII, Bnusis Ha MECTHBIE U3MEHEHUS B TKaHIX U
OpraHax, Ha HeclelU(UUECKHE TeHEPaTU30BaHHbBIC
TIO3UTHBHBIC PEaKIINH, HOPMAIN3YsI HEPBHBIE PETYIIA-
TOPHBIE TIPOLIECCHI.
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acucmenm Kageopu xipypeiunoi ma oumsa4oi cmomamonoeii

Buwuii oeparcasnuii nasuanvuuil 3akiad Yrpainu
«bByrosuncokuli depocasruli MeOuyHull YHigepcumemy

QUALITY ASSESSMENT OF APPLYING DISTANCE LEARNING SYSTEMS IN TRAINING OF

STUDENTS FOR LICENSED INTEGRAL EXAMINATION “KROK - 2. DENTISTRY”
OILIHKA SIKOCTI BAKOPUCTAHHS CUCTEM JJUCTAHIIIHHOI'O HABYAHHA Y
OIArOTOBII CTYAEHTIB 10 JULIEH3IMHOI'O IHTETPOBAHOI'O ICHUTY “KPOK-
2.CTOMATOJIOI'ISA”

Abstract: the article presents the analysis of efficacy to apply a distance learning system (DLS) in unsuper-
vised students’ training to take the Licensed Integral Examination (LIE) “KROK-2. Dentistry”. The analysis has
been conducted for the last three years. For this purpose the data concerning the initial level of students’
knowledge, the results of training in «MOODLE» system and official results of the examination among the fifth-
year students of the Stomatological Faculty obtained. Application of DLS for unsupervised training and testing
knowledge of the fifth-year students of the Stomatological Faculty while preparing to LIE “KROK-2. Dentistry”
has been found to promote better level of training and achieving higher results.

Key words: distance learning, information technologies, Licensed Integral Examination, unsupervised train-
ing.

AHoTAaNis: Y cTaTTi MPOBEACHO aHaJIi3 ePEKTHBHOCTI 3aCTOCYBAHHS CUCTEMHU TUCTAHIIIHHOTO HABYAHHS JIsI
CaMOIIiIrOTOBKY CTY/ICHTIB JI0 CKJIaIaHHs JlilleH3iiHoro iHTerpoBanoro icnury "Kpok 2.Cromatounoris". Anaii3
MPOBOJIMBCS 32 OCTaHHI TPH HaBYaJbHUX POKHU. J{J1s 1boro OyJiM BUKOPUCTaHHI JaHi BXiJHOTO PiBHS 3HaHb, pe-
3ynbTaTH B cucteMi «Moodley» Ta odiuiiiHi pe3yabraTy iCIUTY CTYAEHTIB 5 Kypcy CTOMATONOTIYHOTO (DaKyIbTeTy.
3’sicoBaHo, mo BukopuctanHsd CAH ams caMOCTiifHOT poOOTH Ta KOHTPOJO 3HAHb CTYACHTIB 5 KypCy CTOMAro-
norigHoro ¢akymeTety mpH miarotosii ao JIII “Kpok 2. CtomaTtomnoris™ crpusie MOKPAIISHHIO PiBHS MiITOTOBKH

Ta TOCATHEHHIO OUTBII BUCOKHX ii pe3yiIbTaTiB.

Kuro4uoBi ciioBa: qucraHmiiHe HaBYaHHS, IHPOPMALIHHI TEXHOJIOTII, JTilEH31HHIIA IHTETPOBAHUMA ICIIUT, ca-

MOIIIITOTOBKA.

Accession of Ukrainian higher medical educa-
tional institutions to the European educational system
and space has stipulated high requirements concerning
the quality of training of young specialists. Nowadays
one of the major tasks of higher medical education is
advancing educational level of physicians as a factor of
their competitive power.

One of the methods to access the quality of educa-
tion at a medical university for the students of stomato-
logical faculties is Licensed Integral Examination
“KROK-2. Dentistry”. Preliminary training to pass it
includes application of up-to-date computer technolo-
gies and testing students by means of an open infor-
mation data base in Internet in the distance learning sys-
tem. To develop and organize DLS various program
systems are applied. Examples of commercial program
systems are: "Black Board", "Web-Tutor", "Lotus
Learning Space". "Open Source MOODLE", "ILIAS"
have general public license (GPL). At Higher State Ed-
ucational Establishment of Ukraine “Bukovinian State

Medical University” students are trained in the DLS
“MOODLE. KROK-2. Dentistry”.

The platform of the DLS “MOODLE” corre-
sponds to a special philosophy of learning assuming the
fact that a teacher is no more simply “a source of
knowledge”, but transforms into a supervisor of the ed-
ucational process focusing on individual requirements
of the personality, and at the same time directing the
discussion and activity of students to achieve general
educational purposes. The following can be considered
as advantages of distance learning technologies: flexi-
bility (learners study in comfortable time and conven-
ient place for them), a large audience of learners (sim-
ultaneous work of a great number of users with numer-
ous sources of educational information ), efficiency
(effective use of the educational area and technical aids,
concentrated and unified representation of information
assumes reduced expenditures for professional train-
ing), pedagogical technology (at the expense of prevail-
ing application of up-to-date information technologies
in the educational process stipulating possibilities of a
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high variability and individual approach in the content
and regimen of learning), a new teacher’s role (the
teacher becomes an advisor-consultant directing and
coordinating educational-cognitive activity of learn-
ers). The experience of applying educational computer
means becomes topical under modern conditions and
enables to improve the quality of professional training
of medical specialists. The main advantages of this sys-
tem are: encouragement and motivation of interns to
regular intensive work during their professional train-
ing. A high quality of education by means of applica-
tion of distance technologies is ensured at the expense
of a high professional level of the teaching staff of the
university, the use of newest educational technologies,
up-to-date technical and software, effective organiza-
tion of the educational process.

Objective: to assess the efficacy and quality of
training for testing Licensed Integral Examination
“KROK-2. Dentistry” for the students of specialty
“Dentistry” at the Stomatological Faculty, Higher State
Educational Establishment of Ukraine “Bukovinian
State Medical University” during the period from 2014

to 2016.Main part. The results of studies of the fifth-
year students of the Stomatological Faculty, HSEE of
Ukraine “Bukovinian State Medical University” for the
three years (2014-2016) were taken for the analysis.
The major criteria determining the results and efficacy
of training to LIE “KROK-2. Dentistry” were: the ini-
tial level of knowledge, that is, the results of a written
complex test paper at the beginning of the fifth aca-
demic year, and the results of testing in “MOODLE”
system “KROK-2. Dentistry” according to the booklets
of 12 previous years and the booklets designed on the
basis of open data base of the Testing Center at the Min-
istry of Public Health of Ukraine in 2014. The results
obtained were analyzed by means of the methods of
variation statistics using the program “Statistica 10.0”.

According to the processed data the percentage of
correct answers after writing a complex test to deter-
mine initial level of knowledge for the fifth-year stu-
dents on specialty “Dentistry” in 2013/2014 academic
year was 59,2 %, in 2014-2015 it was 47 %, and in
2015-2016 — 56 % respectively (Fig. 1).
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Fig.1 Results of testing of Stomatological Faculty students in the distance learning system “MOODLE”.

Assessing the results of students’ testing during
their training to LIE “KROK-2. Dentistry” in the dis-
tance learning system “MOODLE” “KROK-2. Dentis-
try” according to the booklets of 12 previous years and
the booklets designed on the basis of open data base of
the Testing Center the following indices were obtained.
The results of testing according to the booklets of recent
years were higher than those of previous years. This
tendency was found among the fifth-years students in
all the academic years. At the end of the academic year
an average percentage of students’ tested in 2013-2014
in the distance learning system “MOODLE” was 76,2
%, in 2014-2015 - 77,3 %, and 78,1 % among the stu-
dents in 2015-2016 (Fig. 1).

The results of the analysis conducted were indica-
tive of the fact that practically all the fifth-years stu-
dents on specialty “Dentistry” in 2014-2016 passed the
Licensed Integral Examination “KROK-2. Dentistry”.
Thus, in 2014 only 1 student out of 94 taking the exam
failed. In 2015 there were no negative results among 97
students taking the exam, and in 2016 1 student failed

out of 83. The students demonstrated rather high
grades. Thus, in 2014 an average rate among the fifth-
year students was 77,9 % being 0,2 % lower than that
of the national index. Although in 2015 and 2016 aver-
age indices among the fifth-year students were 80,7 %
and 81,5% respectively, being 2,6 % and 5,4 % higher
that those of national indices (Fig. 2). The results of
passing the exam “KROK-2. Dentistry” by the students
for all the three years were positively associated with
their training in the distance learning system
“MOODLE”.

Considering the indices of the initial level of
knowledge of the fifth-year students of the Stomatolog-
ical Faculty (the graduates of 2014 — 59,2 %, 2015 — 47
% and 2016 — 56 %), the results of testing in the dis-
tance learning system “MOODLE” (the graduates of
2014 - 76,2 %, 2015 — 77,3 % and 2016 — 78,1 %) and
official results of passing LIE “KROK-2. Dentistry”
(the graduates of 2014 — 77,9 %, 2015 — 80,7 % and
2016 — 81,5%), a positive dynamics was observed

(Fig.2).
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Fig.2 Dynamics of results of students training to the LIE “KROK-2. Dentistry”.

Therefore, training of the fifth-year students on
specialty “Dentistry” to take the testing Licensed Inte-
gral Examination “KROK-2. Dentistry” at HSEE of
Ukraine “Bukovinian State Medical University” is im-
plemented as a systemic directed process including var-
ious forms of intermediate testing at different stages.
Repeated training testing in the distance learning sys-
tem “MOODLE” stimulates the efforts of students in
their learning and training to the exam, promotes the
efficacy of educational process, makes the system of
testing and self-control simpler and more effective.

Conclusions.

1. Application of distance learning systems (DLS)
for unsupervised work and self-control of the fifth-year
students of the Stomatological Faculty in their training
to the LIE “KROK-2. Dentistry” promotes advanced
level of training and achieving higher results.

2. Application of DLS enables to find and form a
so-called “risk group” out of general number of stu-
dents for further individual training with them.
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OKCHUJATHUBHBINA CTPECC ITPU XPOHUUYECKON MHTOKCUKAIIUU U BBEJIEHUE
AHTHOKCHUIAHTOB
OXIDATIVE STRESS AT CHRONIC INTOXICATION AND INTRODUCTION ANTIOXIDANTS

AHHoTanusi: M3y4eHO COCTOSIHUE CBOOOMHO-PAANKAIBHBIX IPOIECCOB B TUMYCE OCIBIX KPHIC — CAMIIOB B
MOCTHATAIbHOM OHTOTEHE3€ B YCIOBHAX XPOHUYECKON MHTOKCHKALMK U BBEJICHUU KOMIUIEKCA aHTHOKCHIAaHTOB.
PackpbIThI BO3pacTHBIE 0COOCHHOCTH CKOPOCTH IIEPEKUCHOTO OKUCICHNUS JINIUO0B K OEITKOB BIJIOYKOBON KETIE3bI
B HOpME, IIPH XPOHHUUYECKOM BO3/ICHCTBIH CEPOCOEPIKAIET0 IPUPOJHOTO Ta3a U BBEIeHNH BUTaMHHa E u Thma-
nuHa. [IpoBeneHo cpaBHEHHE TUHAMUKH YPOBHS CBOOOIHO-PaANKAIBHBIX IIPOLIECCOB B TOMOTr€HAaTaX TKaHHU KPbIC
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Ha Pa3IMYHbBIX 3Tanax OHTOTeHe3a MPU XPOHUYECKOM BO3JEHCTBUH CEPOCOEPKAIIETO MPUPOHOTO ra3a u Jeu-
CTBHH KOMIIJICKCA aHTHOKCHUIAHTOB. yCTaHOBHCHO, YTO IMOJYYCHHBIC DKCIICPUMCHTAJIBHBIC TAHHBIC CBUICTCIIb-
CTBYIOT O CHUKCHUHU yCTOﬁ‘IHBOCTH TKaHH TUMYCa C BO3paCcTOM U 00 HUCTOLCHUHA aHTHOKCHﬂaHTHOﬁ CHUCTEMBI IPHU
XpOHI/I‘-I€CKOI71 HMHTOKCHKAIINH. 9KCHepI/IMeHTBI IIOKa3aJIku, YTO BBCACHNEC KOMIIJICKCA aHTHOKCHUJIAHTOB BOCCTAHAB-
JMBAET OCNAOJICHHYIO (DYHKIIHIO, TPUBOJS K CHIDKCHHIO YPOBHS CBOOOIHO-PaINKAIBHBIX ITPOIECCOB BO BCEX BO3-
PacCTHBIX TpyTIIax, HO ¢ OoJiee BEIpaKeHHBIM 3(p(PEKTOM y CTapbIX )KHBOTHBIX.

KiroueBble ciioBa: I/IHTOKCI/IKaHI/Iﬂ, CBO6OI[HO-paJJI/IKaHLHLIe mpouecchl, BO3PAaCTHBIC U3MCHCHUA, TUMYC,
OKCI/IZIaTI/IBHHﬁ CTpeCC, NEPCKUCHOC OKUCJICHUEC JIMTTUAOB, OKUCIUTCIIbHAA MO)II/I(l)I/IKaHI/IH 66J‘IKOB, BUTaMHUHa E,
THUMAJINH.

Summary: The condition of free radical processes in a thymus of white rats — males in postnatal ontogenesis
in the conditions of chronic intoxication and introduction of a complex of antioxidants is studied. Disclosed age
features rate of lipid peroxidation and of aloumen oxidation in the normal thymus, chronic exposure to sulfur-
containing natural gas and the introduction of vitamin E and thymalin. A comparison of the dynamics of the level
of free radical processes in the tissue homogenates of rats at different stages of ontogenesis of chronic exposure to
sulfur in the natural gas and the complex action of antioxidants. It was found that the experimental data show a
decrease in the stability of the tissue of the thymus with age and the depletion of the antioxidant system in chronic
intoxication. Experiments have shown that the introduction of a complex antioxidant restores weakened function
leads to lower levels of free-radical processes in all age groups, but with a more pronounced effect in older animals.

Key words: Intoxication, free radical processes, age changes, thymus gland, oxidative stress, lipid peroxida-
tion, albumen oxidation modification, vitamin E, timalin.

ITocranoBka mpodJembl. B mocienHue rofsl  aBTOPOB YCTAaHOBJIEHO, YTO CEPOBOAOPOJA, SBIIAIO-

HaOJII01aeTCs 3HAYMTENbHBII HHTEPEC K M3YUEHHIO TIe-
PEKHUCHOHN aKTUBHOCTH JIMIHIOB, KaK B HOpPME, TaK U
TP Pa3IMYHBIX MATOJIOTHYECKUX COCTOSHUAX, TaK KaKk
3TOT MPOIECC SBISETCS OAHUM M3 BaXKHEHIMX (akTo-
poOB ajanmTanMu opraHm3Ma. Hapymenwe OanmaHca
MEXay 00pa3oBaHHMEM M pa3pyLICHHEM IepeKHceH, a
TaK e M30BITOYHOE HAKOIUIEHHE CBOOOJHBIX PaJHKa-
JIOB B IUIa3Me KPOBH, MIPUBOAUT K CHHKEHUIO YPOBHSA
YTHIM3aIMK KUCTIOPOAa U B KOHEYHOM HTOTe K Aedu-
IIUTY PHEPTUU U TKaHEBOH rmmokcuu. Paspymraromiee
JIefiCTBHE TPOIYKTOB MEPEKUCHOTO OKUCICHHS JIUIH-
JIOB Ha MeMOpaHbI KJIETOK, NMPUBOJAUT K HAPYIICHUIO
MPOLIECCOB Nepeaud HHpOpMaIUU OT BHEKIETOYHBIX
PETYIATOPOB K BHYTPHUKJICTOUHBIM 3((QEKTOPHBIM CH-
CTeMaM.

Bunoukosas xenesa (TUMYC) SIBISIETCS IEHTPaAIIb-
HBIM OPIaHOM HMMYHHOH CHCTEMBI, OT COCTOSIHUS U
AKTMBHOCTH KOTOPOH BO MHOTOM 3aBHCHT BBIPayKEH-
HOCTb 3aIIMTHBIX PEAKIMI BCETO OpraHu3Ma. Y CIIOBUS
TpyAa MpH nepepaboTKe MPUPOJHOTO ra3a COBPEMEH-
HBIMH TEXHOJIOTHYECKUMH CII0CO0aMH XapaKTepH3y-
I0TCSI BO3JICHICTBHEM Ha PaOOTHHMKOB CJIOYKHOTO KOM-
TuIeKca HeOIaronpHUATHBIX IIPOU3BOJICTBEHHBIX (DAKTO-
poB. MHOTOUYHCIICHHBIMH HCCIIEIOBAHUAMH TTOKa3aHO,
YTO OCHOBHBIMH 3HAYHMBIMH BO3JEHCTBHAMH He(Te-
rasonepepadaThIBalOIINX KOMIIJIEKCOB SIBIISIOTCS KOM-
OMHaIUs ra30B: CEPOBOIOPO]] B CMECH C YIIIEBOJIOPO-
JlaMH, CEpPHUCTBIN aHTUJPU], OKCH]] YTIEPOJa, OKCHUIBI
a30Ta, psA adpo3osieill. B ¢Bs3M ¢ 3TUM, COBpEMEHHEBIE
KpPYIHBIE TPOMBIIUICHHBIE KOMIUIEKCHI II0 IIepepa-
60TKe He()TSIHOTO M Ta30BOTO CBHIPHS C UX MOIIHOI HH-
(bpacTpyKTypoil BO3IEHCTBYIOT IMMOYTH Ha BCE COCTaB-
HBIE YacTH BHEIIHEH cpens! (aTMocdepy, ruapochepy
u autochepy), pacTUTENBHBIA W JKUBOTHBIH Mup. B
3THX YCIIOBHSX, HEOOXOAWMOCTH BOCCTAHOBIICHUS
HapyIIEHHOTO SKOJIOTHYECKOTO PaBHOBECHS TpeOyeT
yriryOIIeHHBIX HCCIIeI0BaHUI BO3JEHCTBHS TAKNX IPO-
JYKTOB, KaK CEPOBOJOPO/, CEPHUCTBIN aHTUAPUA U JIP.,
Ha OpraHu3M 4eJoBeKa.

AHaIN3 MOCJIeJHUX UCCIeJOBAHUI U My0JauKa-
nmii. MHOrOYHCIEHHBIMU HUCCIIEAOBAaHUSIMU Pa3HBIX

LIUICS COCTaBHOM 4YacThl0 MPUPOIHOTO rasa AcTpa-
XaHCKOTO  Ta30KOHICHCATHOTO  MECTOPOXKACHUS
(ATKM), obnagaet BBICOKOW TOKCHYHOCTBIO JJIST BCETO
JKIBOTO, a TaK )K€ BBI3BIBACT KOPPO3HOHHOE TIOBPEKIC-
HHUE U pa3pyLICHHUE HCIIOIB3YeMOT0 000PYIOBAHMS.

B 3Tux ycrmoBWSAX B MOCIIEAHHE IECATHICTHS B
ACTpaxaHCKOW 00JIacTH MPOU3ONLIO PE3KOe YXyIIIe-
HHE DKOJIOTHUECKOI 00CTaHOBKH, B TOM YHCIIE CBSI3aH-
HOE, C 3arpsi3HeHueM aTMoc(hepsl MpoayKTaMu AcTpa-
XaHCKOTO ra30KOHJIEHCATHOTO  MECTOPOXKICHHUSA
(ATKM) [4, 6]. ExxerogHo B BO3IyLIHBII 6acceitH AcT-
paxaHckoii o6mactu moctynaet 10 230 ThICSY TOHH XU-
MUYECKHX BEHIECTB, U3 KOTOPHIX 0 90% cocTaBisiioT
BEIOPOCHI OT pabOTHI MPOMBIIUICHHBIX TPEANPUATHN U
aBrorpaHcnopta [9]. Cepocopepxaiiue HPOAYKTHI
AT'KM sBAsiIOTCS. MOIIHBIM TOKCHYECKHUM U CTPECCOP-
HBIM aHTPOTIOTEHHBIM (DaKTOPOM, BIUSIOIIAM Ha JKH3-
HEHHO Ba)KHBIC OMOJIOTHYECKUE CHCTEMBI, K KOTOPBIM
OTHOCHTCS Tak K€ M UMMYHHAas CHCTEMa, BBI3BIBAIO-
MM B IIPOLIECCE CTApEeHUsI CHIKEHHE 3()(HEeKTHBHOCTH
AHTUOKCHUJIAHTHOM 3aiuThl [15, 14, 19], cHIKeHne co-
JepKaHUS BHTaMUHOB-aHTHOKCHIAHTOB [16] u B Ko-
HEYHOM HTOre CIOCOOCTBYET CBOOOIHO-PaMKab-
HOMY MOBPEXIEHUIO KOMIIOHEHTOB KJIETOK [3, 8] 1 pa3-
BUTHIO Pa3IMUYHBIX BO3pacTHBIX marosoruil [20]. B
OCHOBE OTPHULATEIHHOIO BIMSHUS BPEAHBIX MPOMBIILI-
JICHHBIX ()aKTOPOB Ha OPTaHU3M YEIIOBEKa B YUCIIC JPY-
TUX JISKUT HapyllleHue IpoleccoB anonro3a. Mccne-
JIOBaHMsI psiia aBTOPOB MOKA3aJd, YTO MPU Pa3BUTUU
eJIOro  psifia 3a00JIeBaHMA, CBS3aHHBIX C BO3JCH-
CTBUEM BPEIHBIX MPOMBIIIEHHBIX (haKTOPOB HA OpTra-
HU3M YeJIOBeKa 0OJbIIoe 3HAaYeHHE NMEET HapyIIeHNe
PETYISAIUN alloNTo3a, KOTOPOE TAKKE MOXKET CIIY)KHTh
MPUYMHON Pa3BUTHA TPEXKICBPEMEHHOTO CTapEHUS
[12]. CornacHO cBOOOTHO-pAIUKAILHON TEOPHH CTape-
HUS, BBIABHHYTOH B cepeanHe 50-X TOAOB MPOIIIOTrO
Beka [[. Xapmanowm [17], B mpouecce BO3pacTHON HH-
BOJIIOLIMHM YCUJIUBAETCS MEPEKUCHOE OKUCICHUE JIUIH-
JIOB, KOTOpOE HHIYLUpYeT arnonTto3. CBOOOIHbIE pau-
KaJlbl COZIEP KaT HECTIAPEHHBIN AJIEKTPOH, B pe3yJbTaTe
OHU MOTYT OKHCJIATh, T.c. moBpexaats JTHK, Oenkwu,
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JUTIUIBI ¥ IPYTHE MOJISKYJIbI opranu3ma [2,21]. benok
p53 sBHSETCS TIABHOW JCTEPMUHAHTON KIIETOYHOTO
MEXaHN3Ma, TPHUBOMAIIETO K IPOrpaMHUPOBAHHOMN
cmept [5]. [Ipu oTCyTCTBUM OBPEXKACHUI TeHETHIe-
CKOTO ammapara 0eJoK p53 HaXOAWTCS B HEAKTHBHOM
COCTOSIHUHY, a IIpH NosiBieHnH nospexaeHuil JJTHK, Bbi-
3BIBAEMBIX HANpUMEp, BO3AECHCTBHEM IPUPOIHOIO
ra3a, COJEpXKallero cepoBOJOPOJ, OH aKTUBUpYETCH,
pe3yabTaTOM Yero SBIAETCs 3allyCK arnonTo3a.

Bnaronaps BBICOKOI IMPOHUIIAEMOCTH FHCTOreMa-
THYECKHX OaphepoB JUIsi CEpoBOJOposaa M oOpazoBa-
HHUIO HHM3KOPAacTBOPUMBIX CyJIb(UIOB, YrHETAIOTCS
(hepMeHTBHI, HapyIIAeTCs] KUCIOTHO-IIIETIOYHOE PABHO-
Becue [1]. UHrnOupys 3JIeKTpOHHBIA TPaHCIOPT B MU-
TOXOHJIPHUAX, ITyTeM (OPMHUPOBAHMS MMPOYHOH CBA3U C
JKETIE30M B MOJIEKYJaX LUTOXPOMOKCHIA3, CEPOBOJIO-
POZ BBI3BIBAET OCTPYIO TKAHEBYIO THIOKCHIO [4, 6].
BbIpaskeHHOCTh 3aIIMTHBIX PEAKIUA OpraHu3Ma Ha
BHEIITHUE BO3ACHCTBUSI BO MHOTOM 3aBHUCHT OT MOP(oO-
(YHKIIMOHAJIBHOTO COCTOSIHHMSI TKaHEH OpraHoB HM-
MyHHOI#1 cucremsl [7, 11], mis popmupoBanus u GyHK-
IIHOHUPOBAHUS KOTOPOH HeoOXoaum anonro3s [5].

BoiesieHne HepellleHHBIX paHee YyacTeil 001ei
npodaembl. B OonbmmHCTBE paboT, MOCBAMIEHHBIX
M3y4YCHUIO THMYCa, NPUBOIMTCS €ro CTpOeHHE Oe3
yaéTa BO3pacTHOH u BapuaHTHOW Mopdomorun. [an-
HOE OOCTOSATENCTBO MOJKET SBUTHCS NPUUYMHOW HE
BIIOJTHE OOBEKTUBHOM OICHKU JaHHBIX IOJYYCHHBIX B
Iporecce AKCIEPUMEHTAIBHBIX HCCICAOBAHUI 3TOTO
oprasa. Majiou3y4eHHBIM OCTaeTCsl BOIIPOC O BO3pacT-
HBIX ¥ TKaHECHEeIH(YUISCKUX OCOOCHHOCTSX PEaKI[UU
TUMyCa Ha XpOHHYECKOE BO3JEICTBHE cepocoepixa-
IIEro ra3a, a TaK e O JJMHAMHKE MPOLIECCOB CBOOO/IHO-
PasuKaIbHOTO OKUCIICHHS 00YCIIOBICHHBIX CTPECCOM.

Iean crarbu. llenpi0 IaHHOTO HCCIEIOBAHUS
SBUJIOCH M3YY€HHE 3aKOHOMEpPHOCTEH MOphODyHKIH-
OHAIBHBIX M3MEHEHNH B TKaHAX THMYca KpPbIC — caM-
IIOB Ha Pa3IMYHBIX 3Talax OHTOTeHe3a IPH XPOHHYe-
CKOM BO3/ICHCTBUH CEPOCOAEPKALIETO MPUPOTHOTO
ra3a ACTPaxaHCKOTO Ta30KOH/IECHCATHOTO MECTOPOXK-
neans (AI'KM) u npuMeHeHHsI KOMITIEKCa aHTHOKCH-
JTAaHTOB.

H30:xeHne ocHOBHOro Matepuaaa. O0beKTOM
HCCIIEIOBaHMS CITY)KHJIM CaMI[bl OECIIOPOTHBIX OenbIxX
KpbIC. VIHTaKTHBIE M 3KCIIEPUMEHTAIBHBIC HBOTHBIE
ObLTH pa3zeneHsl Ha Tpu rpymisl mo 10 ocobeit B kax-
JIOM IO BO3PAacTHOMY IIPU3HAKY: | rpymnmna: MONojable —
ot 15 nueit o 1 mecsna, 2 rpymnma: HoJIo0Bo3pesbie — 6
— TH MECSTYHOTO BO3pacTa, 3 rpymmna: crapsie — 1-2 jrer
JKM3HU. DKCIEpHUMEHTAIbHBIE >KUBOTHBIE II0/IBEpra-
ek Bo3neiicTeuio mpuponHoro raza AI'KM, conep-
JKAIEr0 CEPOBOIOPO B KoHIeHTpanuu 90 + 4 mr/m® B
TedyeHue 6 Henenb Mo 4 yaca B AeHb. VIHTaKTHBIE KHU-
BOTHBIE HAaXOJWJIMCh TaKXke MO 4 yaca B TepMETHUECKH
3aKpBITOM 3aTPaBOYHOM KaMmepe, YTO U OIBITHBIE, HO
0e3 TpHCYTCTBHS cepocojepkamniero rasa. Ilocme
HapKOTH3aIlMHU )KMBOTHBIX dTAMHUHAJIOM HaTpus (BHYT-
pubpromuHHO B 103¢ 5 Mr Ha 100T Macchl Tena) mpous-
BOJWIIHN JieKanuTaiuio. [Ipomecc mepekncHoro okucie-
HUSL JIMITMIOB MHAYLIUPOBAJIH 100AaBIEHUEM B CPEAy ac-
KopOuHOBOW kuciotsl M noHoB kese3a  (II).
l'omoreHars! u3 TKaHell TUMyca, TMMQPAaTHUECKUX Y3-
JIOB M CEJIC3CHKH TOTOBWIU Ha (pocdarHOM OydepHOM

pactBope (pH 7,45). 'oMoTreHn3anno MpOBOIUIH TTPH
temmneparype 0 - +4°C.

[lepekrcHOE OKHCIEHHE JIUIHAOB OCHOBAaHO Ha
B3aUMOAEHCTBUH OJJHOTO 13 KOHEYHBIX IPOJYKTOB IIe-
POKCHIAIMK JIUNHAOB — MAaJOHOBOTO JAWAlbIETHAA
(MJA) — ¢ tHOOapOHUTYpOBOIT KHCIIOTOH ¢ 00pa3oBa-
HHEM OKpalIeHHOTO TPUMETHHOBOTO KOMILIEKCA, UMe-
IOIIMH MaKCUMYM HOTJIOIIEHHS ITPY JUTHHE BOJIHBI 530-
532 um [10, 13, 18]. CnextpodoTomMeTpuiecKre Hc-
CIIeIOBaHUsI IPOBOAUIH Ha crekTpodoTomerpe Baek-
man (CILA). Onpenensnuch ciaeayrouye mokazaTeiau
CBOOO/IHOPAMKAIBHBIX IPOLECCOB: MCXO/IHOE Iepe-
kucHoe okucienue mununos (I10JI) mo ypoBHIo comep-
JKaHUS ~ MajloHoBoro  mguanpaeruma (MIA) B
HMOJK/0,05 T CBIpOTO BEca TKaHM, a CKOPOCTh CIIOHTAH-
Horo (cn. [TOJI) u ackopbaTr3aBucumoro (Ack.I1OJI) B
HMOJIH 0Opa3oBasirerocs M/IA B mpo0Oe 3a 1 yac HHKY-
O6anmu. OKHCIUTENBPHYI0O MOTUPUKAINIO OCIKOB B
IUTa3Me KPOBH OIPENeNsUId Ha OCHOBAaHUM PEaKLUU
B3aUMOJICHCTBUSL  OKHCJICHHBIX  aMHUHOKHCIOTHBIX
OCTaTKOB 0€NKOB ¢ 2,4—TUHUTPO(EHUITHIPAZUHOM
(2,4-1@T") ¢ 0bpa3oBaHHEeM OKpAIICHHBIX MPOU3BOJI-
HBIX TUHUTPO(EHUITHIpa3oHa Py AJHMHE BOJIHEI 270
HM Ha cnekrpodoromerpe Baekman (CILIA). C npume-
HEHHEM OOIIETHCTONIOTHYECKIX METOJOB M OKPACKH
STHANEM OPOMHUIOM M3YYEH aIloINTo3 B TKAHIX TUMYyCa
B HOPME U IIPH XPOHUIECKOM BO3/ICHCTBUH CEPOCOAEP-
XKAIIEro MPUPOJHOTO Ta3a U B yCIOBUAX NPUMEHEHUS
KOMIUIEKCa aHTHOKCH/IAHTOB.

Marepuansl uccienoBaHus ObUTH 00pabOTaHBI
CTaTUCTHYECKH C HCIIOJIIB30BAaHHEM KOMIIBIOTEPHOI
nporpammer Microsoft Excel.

Y CcTaHOBIICHO, YTO BUJIOYKOBAS JKeJIe3a OKPyXKeHa
COCIMHUTENFHO-TKAaHHOM KaICyiIoil U B OOJBIINHCTBE
CIIy4aeB COCTOMT M3 ABYX aojei. B Tpéx ciydasx
(4.3%) obHapyskeHa TpéxoneBas Gpopma TUMYca.

C MOMEHTa POKAEHHS THMYC pacrojaraercs 3a
TPYIVHON B BEHTPAJIbHOM CPEIOCTEHUH, U €TO TOIO-
rpadust U3MEHSETCSl B MPOIecce NMOCTHATAIBHOTO OH-
TOTreHe3a. Y KpBIC B BO3pAcTe 0 TPEX HEAETb KayAalb-
HBII TIOJIOC BHWJIOYKOBOW JKeJe3bl HaXOJUTCS Ha
YpOBHE TpeThero Mexpedepbs. K 6 mecsiam kayaanb-
HBIN TIOJIFOC TOCTUTAET CBOETO Ae(UHUTUBHOTO MOJIO-
YKEHUsI, IPUKPBIBAs YILIKO MPABOTO MPEACEpIHs.

KpaHuanbHbIi MOJIOC TUMYCa Y MOJIOABIX KPBIC
BBICTYIIAET HaJ| yPOBHEM SIPEMHOI1 BHIPE3KH TPYAHHbI,
4yro B OoJiee MO3/HEM BO3pacTe HalmogaeTcs JocTa-
TOYHO penko. K nmarepasbHbIM MOBEPXHOCTSIM OpraHa
TIpUIIe)KaT BHYTPEHHHE SIPEMHbBIE BEHBI, IIapHETaIbHAS
IUIeBpa, TMM(paTHIECKHe y3Jbl U KPYITHOE CKOIUICHHE
KMPOBOHN KJIETYATKH, 00BEM KOTOPOI HapacTaeT K Iie-
pHOy MOJOBO3PETIOCTH, JOCTHIasi MaKCUMyMa y CTa-
PBIX KpBIC.

Y HOBOPOXIEHHBIX KPBIC CPEIHSS Macca TUMYyca
cocraBmna 7,10+0,33Mr, y MOJIOABIX KPBIC OHA YBEJH-
yuBaercs 10 238,2+0,03Mr u B 1ajibHEHIIIEM HE U3Me-
HSIETCSI.

IIpu cBETOBOI MUKPOCKOIIMH TUMYCa BBIABIIETCS
€ro JloJpyaToe cTpoeHue. Pazmeps nosiek TuMyca 1o-
CTUTalOT MakCHMyMa Yy MOJIOJBIX KPBIC U YMEHbILa-
I0TCSI K TNEepHOAY HACTYIUICHHS! TOJOBOM 3pEIOCTH.
Jlonbky xese3bl pa3aessiFoTes MPOCIOKaMu COeNHU-
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TENbHON TKaHU, TyYKH KOTOPOU OTBETBIISIOTCS OT TOH-
KO# KaIlCyJpl OpraHa ¥ MPOHHUKAIOT Ha Pa3Hylo TIIy-
OmHy BHYTpH oprana. OTOenbHBIE TOJBKH UMEIOT I10-
nepeuHslid pazmep oT 0,2 10 5 MKM, HEpEAKO ClIMBa-
IOTCS JOpyr C JApyroM, o0pa3ys JApeBOBHIHEIC
BETBJIICHUA. B 1MONbKax OTYETIMBO pPa3IHYAIOTCS
Hapy»XHoe 0oJiee TeMHOE KOPKOBOE BEILECTBO U IICH-
TpanbHOe 0oJiee CBETIIOE MO3TrOBOE BEIlleCTBO. B 3aBu-
CHMOCTH OT COOTHOLICHUSI AMUTEIHAIBHBIX U JIUMPO-
HJIHBIX KJIETOK M UX (DYHKIIMOHAJIHLHOTO COCTOSHUS TH-
MOLIUTOB B JIOJbKE TUMYca BIAENAIOT 4 30HBI. [lepBas
30Ha — 3TO HApY>KHBIH NOAKAICYJIIPHBIN CiIoN. B Hel
B 1—3 crnos pacnonararorcs 6onpmme TUMPOUHUTH U
OIacTHBIE KIIETKH, U1 KOTOPBIX XapaKTepHBI BRICOKAs
MHUTOTHYECKAs] aKTHBHOCTh. JMUTEIHAIBHBIC KIICTKH
UMEIOT THIMYHYIO 3BE3MYATYI0 WIIM BepeTeHooOpas-
HyI0 (hopMy, 00pa3ys MHUPOKO MMETINUCTAS CETh, BOKPYT
KPOBEHOCHBIX COCYIOB, TZic OOHAPYKUBAIOTCS W MaK-
podaru. B sT0it 30He mpoucxomut obpa3zoBanue T-
J'II/IM(bOIII/ITOB U3 CBCTJIBIX KIJICTOK.

Bropass 30Ha — BHYTpPEHHHUH KOPTUKaIbHbBII
CJIOW, WJIM COOCTBEHHO KOPKOBOE BEILECTBO THMYCA.
3mech HaKalUIMBAKOTCS oOOpasoBaBmiuecs T-mumdo-
UTHI, popMupys crienupuUecKue aHTUTCHHBIE TeTep-
MUHAHTBL

KopkoBoe BemecTBo THMYyca IMPEICTABICHO He-
CKOJIBKAMH CJIOSIMH CPEAHUX W MANBIX JTUMQOIUTOB,
coJiepKaHne KOTOPBIX koebercs ot 60 mo 85%. JIum-
(ommHBIC KIIETKH HApYKHOW YacTH KOPKOBOI 30HBI
(00brYHO 3TO NMM(}OOIACTHI) pPACIONOKEHBI B 3—4
CJI0s1, IMAMETp KJIETOK — OKoJio 7 MKM. B Oosee riy-
OOKHMX OT/eNax 3TON 30HBI BCTPEUAIOTCS Makpodaru.
Ecmun cyOkancynsipHO MOXXHO BHIETH JIEJSIIHECs
KIIETKH, a TaKke TUMQOOIacThl, TO BHYTPH KOPKOBOTO
BCIIIECTBA HAXOAATCS I''TaBHBIM 06pa30M IIOTOMKH JIUM-
(hoOmacToB — HememsIIuecs: Mable THMYCHBIC JIM-
(hOIIMTHI, pacroNOKeHHBIE BOIH3HM ICHIPUTHBIX KOP-
KOBBIX SMHUTEIHATIBHBIX KIeTOK. KOpKOBBIE AmHTENH-
ANbHBIC KJIIETKH HUMEIOT 3BE3MYaTyr0 (OopMy 3a CUeT
JUIMHHBIX ¥ TOHKHX ITUTOIUIA3MaTHYECKUX OTPOCTKOB.
[MocnenHue COeAMHSIOTCS OPYT C IPYTOM C TIOMOIIBIO
JIECMOCOM M 00pa3yIoT «CETOUKY», I/Ie pacloiaraloTcs
TAMOIHUTBI KOPKOBOI'O0 BECIICCTBA. H;[po TUMOILIUTOB
OBaJIbHOE, MJIOIIAJb SIIPA B CPETHEM Y MOJIOJIBIX KPBIC
cocrapnger 930+£0,86 MKM?, y MOJOBO3pENbIX -
770+1,22 MKkM?, y CTaphIX KMBOTHBIX 550+1,01 MxmZ,

TpeTsst 30Ha — MO3roBO€ BEILECTBO, KOTOPOE MO-
CTENEHHO PACHIMPSIETCA MOCIE POXKIACHUS KPBICHL. Y
TPYIIIBI MOJIOJIBIX KPBIC IUIOMIAAh MO3TOBOTO CIIOSI IIpe-
o0JaiaeT HaJ1 IJI0IIA/IBI0 KOPKOBOT0. M03roBoe Bele-
CTBO SIBJISIETCSI MECTOM BbIX0/1a T-1MMQOIMTOB U3 Op-
raHa uepe3 BeHYJIbl B KPOBOTOK. 371eCh OOMIIBHO Tpesi-
CTaBJICHBI 3MUTEIINATIBHO-PETUKYIIAPHBIC KICTKU (5*
20%). KomndecTBo TMM(GOUIHBIX KIETOK B MO3TOBOM
CJI0oe MEHBIIIE, YeM B KOPKOBOM BEIIECTBE, M B OCHOB-
HOM 3TO JUMQOIUTH CPEIHETO AUaMeTpa. DIHUTENN-
aJbHBIE KJIETKH 3TOTO CIIOS MOTYT (hOPMHUPOBATh 3IIH-
TeNHANbHBIEC TSDKH, (POIITHKYIONOI00HBIE CTPYKTYPHI,
PAacIIONIOKEHHBIE BOKPYT MIAPOOOPA3HBIX THMHUYCCKIX
Tenen. DnuTearanbHasi CeTh B OTIMYHE OT TaKOBOW B
KOPKOBOM BEIIECTBE CTAHOBUTCS HIMPOKOSYEUCTOM.
Habmonarorcst runeprpodupoBaHHble KIETKH. MHO-
TOYHCIICHHBIE JIMM(OLUTH UMEIOT CPEIHIE Pa3MEPBI.

TuMuueckne Telbla MPEACTaBICHbl KOHICHTPHU-
YECKUMH CKOIUICHUSIMH TPOAOJITOBATBIX U BEPETCHO-
00pa3HBIX KIETOK ¢ OonmbImuM simpoM. Pasmep Temnen
KOJICOJIETCS: Y MOJIOJBIX KPBIC OH COCTAaBIISIET B CPE-
HeM okoio 60 MkM, y monoBo3pensix 300-320 mxm. Y
CTapbIX XHUBOTHBIX, HAa (JOHE BO3PACTHONW MHBOIIOLUHU
THMYcCa, TeJbla OTIMYatoTcsl 0O0JbIIOi BapHabenbHO-
cthio pazMepa ot 80 1o 250 mxm. CoeAMHUTETHHOT-
KaHHas CTpoMa TUMYCa Y MOJIOJBIX KpbIC MpPEICTaB-
JICHa KaK COEAMHUTEIbHOTKAHHBIMH, TaK U SHUTEIH-
aNnbHBIMU yleMeHTamu. [Ipu 3ToM ynenbHas UIMHA
KOJIJIAT€HOBBIX M PETUKYJSPHBIX BOJOKOH B IMapeH-
XMME M IIUPHHA MEXIOJIBKOBBIX MPOCIOEK OTHOCH-
TesbHO cTabmipHa. Ha 3TOM 3Tare oHTOreHe3a JoNbKu
TUMYCa UMEIOT BUJ MHOTOYTOJIbHUKOB.

Y mom0BO3pEINBIX KUBOTHBIX IUNIOTHOCTH CTPOMBI
YBEIHMUYUBACTCA. DTOT IpOLECcC MPOUCXOAUT Ha (hoHE
YBEIHUYECHUS MIMPHUHBI MEXI0JIBKOBBIX MEPETOPOAOK U
yIeNbHOM JJIMHBI KOJIJIATCHOBBIX BOJOKOH B IapeH-
XHME, YTO OOBSACHACTCS PacInPEHHEM MEXKI0IbKOBBIX
COCIMHUTEIPHOTKAHHBIX CTPYKTYp U Ha4aJllOM MHTEH-
CHBHOT'O KHPOBOTO IIEPEPOXKICHHUS OpraHa.

OTnenbHbIe Y9acTKH KOPKOBOTO BEIIECTBA OKa3bI-
BAIOTCS 3aKJIIOYEHHBIMU BHYTPH MO3TOBOTO BEILECTBA
B BHJE MEIKHX OKPYIJIBIX JOJIEK, Ha3bIBAEMBIMU KOP-
KOBBIMH y3€IKaMHU.

ONUTENINOPETUKYIONNUTE COCTUHSAIOTCS MEXKAY
co00i1 c TOMOIIIBIO IECMOCOM, B pe3yJibTaTe 4ero ¢op-
MHpYeTCsS CeTh, B KOTOPOH HaxXoAATCS JTMM(pOLIUTaM
pa3IMuHOM cTerneHu 3penocTy. [ uneprpodupoBaHHbIe
SMUTENUalbHbIE KIETKU C OOMIMPHOW IMTOILIa3MOMN
UMEIOT BBITSIHYTOE, YaCTO HeTPaBMILHON (hOPMBI AP0,
1o niepudepun KOTOPOTro CKOHIIEHTPUPOBAH XPOMAaTHH
B BH/IE HEOOJIBIINX TIBIOOK. FIMEHHO 3TH KJIeTKH 00pa-
3YIOT CBOOOJHYIO CETh, TYCTO 3aII0JIHEHHYIO TUM(DOIIH-
TaMH.

KopkoBrlii c110i1 HFHBOTIOUPYIOLIETO TUMYCa 3ace-
JIeH PeJKUMHU JTUMQOIUTAMH U COJECP)KUT HAIOJIHEH-
HBI€ )KHUPOBBIMH BaKyOJIIMH MHOTOYHCIICHHBIE MaKpo-
¢arn. OT™MevaeTcs WHPUIBTPALMS MO3TOBOTO M KOp-
KOBOTO BEIECTBA IUIA3MATHYECKUMH  KJIETKaMH.
Habmrogaercst HapyIIeHnEe TECHBIX CONMPUKOCHOBEHHH
MEXy TUMOIIUTAMH U STIHUTEINAIBHBIMU KIETKAMHU.

YerBepTas 30Ha TUMyca 00pa3oBaHa MEPUBACKY-
JIAPHON COEAMHUTENbHOW TKaHbBIO, OKpY’Karoleu co-
CyIBI MO3TOBOTO BEIIECTBA. JTO KOHEYHBIN IyTh IS
T-nmuMonuTOoB 1, BO3MOXHO, IEPBOE MECTO BCTPEUH C
YyKEPOJHBIMU aHTUTCHAMU.

OnuTenuanbHble KIETKU CTPOMBI TUMYCA IPUMBI-
KalOT K KPOBEHOCHBIM KalMJUIIpaM, OKpyKasl UX C HO-
MOIIBIO CBOMX OTPOCTKOB, (DOPMHPYS TEM CaMbIM Y3-
KM€ KaHAJIbLBl JUIl MPOX0XKJIEHUs Kanumuisipos. Ilpu
9TOM MEXAY SMUTETHATFHON MeMOpaHOW M Kammuyuis-
paM# HaXOAUTCS IEPUBACKYIIIPHOE IPOCTPAHCTBO, 3a-
MTOJTHEHHOE TKaHEBOH )KUIKOCTHIO U COZIepIKaIIee M-
¢domuTel, Makpodard, IUIa3MaTHYECKUe W >KAPOBBIE
KIIeTKH, (prOpobracTsl, GOpPMEHHBIEC ITEMEHTHI KPOBH.
B pesynbraTe hopmupyeTcs reMaTOTUMYCHBIHN 6aphep,
MEXJly TKaHEBBIMU CTPYKTYpaMU THMYCa U KPOBEHOC-
HBIM PYCJIOM OpraHa.

Tak Kak TUMYC SBISETCS OTKPBITOM CUCTEMOI,
MaKCUMaJIbHbIE BO3PACTHBIC HU3MEHEHUS MPOUCXOMAAT
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MMEHHO B CYOKAIICYIISIpHOI 30HE M MO3TOBOM Bellle-
ctBe. CrermeHb W3MEHEHHS MapaMETPOB THMYyca, a
Tak)Ke M3MEHEHHE ero KJIETOYHOI'O COCTaBa KOPpeiH-
PYIOT C BO3PacTOM XKHBOTHBIX.

YpoBeHb CBOOOIHOPAAMKAIBHOTO OKUCICHUS B
TKaHJIX TEMYCa CBHJCTENBCTBYET O BO3PACTHBIX OCO-
OeHHOCTAX (YHKIIMOHUPOBAHUSI IMMYHHOH CHCTEMBI B
pa3y4YHbIE IEPHUOABI OHTOTEHE3A.

Tab6muma 1
YpoBeHb CBOOOIHO-PAMKATIBHBIX IPOIIECCOB B TUMYCE KPBIC pa3HOro Bo3pacrta (M+m)
I'pymma Moo/bIe ;KUBOTHEIE ITomoBo3pebie JKUBOTHBIC Craphbie )KHBOTHEIC
Hcx. Co. Ack. Hcx. Co. Ack. Hcx. Cn. Ack.
I10JI T1I0JI IIOJI T10JI IIOJI T1I0JI IIOJI T1I0JI T1I0J1
HMOJb/ | HMOJBL/Y4 | HMOJIE/4 | HMOJL/ | HMOJL/4 | HMOJNL/Y4 | HMOJL/ | HMOJL/4 | HMOJB/Y
0,05r 0,05r 0,05r
TKaHU TKaHU TKaHU
K 7,32+ 55,57+ 66,17+ | 3,22+ 32,05+ 38,32+ 3,96+ 20,30+ 18,76+
0,357 0,932 0,553 0,346 0,722 0,584 0,457 0,634 0,316
ccr 4,44+ 40,11+ 52,70+ | 4,69+ 30,00+ | 48,32+ 18,90+ | 120,00+ | 195,97+
0,349* 0,448* 0,810* 0,822* | 0,598* 0,595* 0,712* | 0,693* 0,694*
CCT+ 1,77+ 3,73+ 9,30+ 1,14+ 15,11+ 11,77+ 1,0+ 4,87+ 17,21+
AO 0,697** | 0,971** | 0,359** | 0,544** | 0,431** | 0,416** | 0,351** | 0,459** | 0,319**

Ipumeuanue: K - xontponbHas rpynna, CCI' — rpymnmna, noasepriasicsi BO3IEHCTBUIO CEPOCOAEPIKALLETo Irasa,
CCT + AO — rpymma, mogBepriascs BO3ASHCTBUIO CEpOCOIepIKaIIero raza Ha (hoHe BBEACHNS aHTHOKCHIAHTOB,
*p<0,05-0,001 B cpaBHEHHUHU ¢ KOHTPOIBHBIM 3HaUeHUEM, **p<0,05-0,001 B cpaBHEeHHH ¢ KOHTPOJBHBIM 3HaUe-

HHEM.

XpOHHMUYECKOE HEHCTBUE CEPOCOIEPIKAIIErO Ia3a
IIPOSIBIISIETCS CTPECC - pEeaKLUel, COIPOBOXKIAIOILIENCS
YBEJIMYCHUEM KOJINUECTBA NPOYKTOB CBOOOIHO-PAIH-
KaJbHOTO OkucieHus: uHTeHcuBHOCTH [10JI u ypoBHS
OMB.

VY CTaHOBIIEHO, YTO B YCIOBHAX XPOHHYECKOHN HH-
TOKCHKallMu 0ojiee YyBCTBUTEIBHBIMH K MHTOKCHKA-
UM OKA3aJIMCh KIETKHA TKAaHU TUMYCa MOJIOJBIX U CTa-
PBIX KHUBOTHBIX.

BeiBoabl u npepiioxkenns. IlodydeHHble Hamu
JIaHHBIE CBHJIETEIBCTBYIOT O TOM, YTO IPU XPOHHYE-
CKOM BO3JCHCTBHM CEPOCOJEPKAIIETO MPUPOIHOTO
raza AI'KM HHTEHCHBHOCTH CBOOOJHO-paJMKaNIbHBIX
MPOIIECCOB B TKaHIX THUMYyCa XapaKTEPHU3YeTCs BO3-
PacTHBIMH OCOOCHHOCTAMH (DYHKIIHOHHPOBAHUSA HM-
MYHHOH CUCTEMBI B OTBET Ha JICHCTBUE TOKCUKAHTA.

[TocnencTus, BBI3BIBAEMbIE PAa3BUTHEM OKHCIH-
TEJNBHOIO CTPecca, MO3BOJIIIOT MOCTaBUTh 3aJa4y HC-
MOIb30BAHUSI  KOPPEKTHUPYIOIIMX  AHTUOKCHIAHTOB
[16].

IIpensaputensHoe BBeAeHHE BUTaMUHA E 10
Hauaua ONbITAa U BBEJCHHE THMaJMHA CTPECCHUPOBAH-
HBIM JKHBOTHBIM TIPUBEJIO K CHIKCHHIO YPOBHS CBO-
00HO-paINKaTBHBIX IPOIIECCOB BO BCEX BO3PACTHBIX
rpymmax, Ho ¢ 0oyee BBIpaXCHHBIM (P PEeKTOM y cTa-
PBIX KUBOTHBIX.

BBenenne coueTaHHOTO KOMIUIEKCAa aHTHOKCH-
JTAaHTOB ITPH XPOHUUECKOM BO3/IEHCTBHHU CEPOCOIEpKa-
HIero MPUPOAHOrO ra3a TaK ke OKa3alo BBIPAKEHHOE
aJaliTOTeHHOE JeMCTBUE, KAK Y MOJOJBIX, TAK U Y CTa-
PBIX >KMBOTHBIX. JTO FOBOPHUT O CBOEBPEMEHHOCTU U
1eJIeCO00Pa3HOCTH AaHTHOKCHIAHTHOW KOPPEKLUH Ha
(hoHEe XpOHUUECKOH NHTOKCHKAIHH.
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O0OKMOP MEOUYUHCKUX HAYK, OOYEHM, 3a6edyrouull Kagheopou 0emcKkux boesneu
neouampuuecko2o axyromema Boneoepadckuii 2ocydapcmeenviti MEOUYUHCKUIL YHUGEPCUMen

Ilempoea Hpuna Bhnaoumuposna

KaHOUOam mMeOUyUHCKUX HAyK, OOYeHm Kagpedpsbl 0emcKux bonesHell neduampuieckozo Qaxyivmemda
Boneoepadckuii cocydapcmeennviii meouyuHcKull yHugepcumem

Cenesneea Hamanva Cepzeesna

acnupanm Kagedpsl demckux bonesHelu neduampuyecko2o axyibmema
Boneoepaockuii eocydapcmeennviil meOuyuHcKuil yHugepcument

ETIOLOGICAL STRUCTURE OF PATHOGENS OF URINARY TRACT INFECTIONS IN

NEWBORNS, DATA ANALYSIS, MONITORING OF RESISTANCE
3THOJOTMUYECKAS CTPYKTYPA BO3BYJIUTEJIEV MHO®EKIIAN MOYEBBIBO IAIINX
IIYTEWA Y HOBOPOKJIEHHBIX TETEN, AHAJIN3 JAHHBIX MOHUTOPHUHT A
PESBUCTEHTHOCTH

Summary: The analysis of the stories of 170 inpatients newborn infants with urinary tract infection who were
treated in the Department of pathology of newborns and premature babies was performed retrospectively. The data
indicate the predominance of members of the family Enterobacteriaceae in the etiologic structure of urinary tract
infection in children in the neonatal period. Decrease of antibiotic resistance of Enterobacter strains to Ceftriaxone
and gentamicin, resistance of E. Coli to cephalosporins and aminoglycosides, Enterococcus increased sensitivity
to ampicillin. Key words: newborn, urinary tract infection, the causative agents of urinary tract infection, antibiotic
resistance, antibiotic susceptibility.

AHHOTAIUSA: PETPOCIEKTHBHO NPOBEJCH aHAJN3 UCTOPUI CTAIlMOHAPHBIX OONBHBIX 170 HOBOPOXKIEHHBIX
IIGTGFI C I/IHQ)GKHI/IGI\/'I MOYECBBIBOAANTUX nyTeﬁ, HaXOUBHINXCA HA JICUCHUU B OTACIICHUU MTATOJIOT'MHU HOBOPOXKIACH-
HBIX U HEJIOHOIICHHBIX AeTel. [omydeHHbIe TaHHbIe CBUACTENBCTBYIOT O MPe0dIaflaHiy IPeACTaBUTENeH ceMel-
crBa Enterobacteriaceae B 3THOJIOTMYECKON CTPYKTYpe MHPEKIIMN MOUEBBIBOSIINX ITyTEH y JieTeil B HEOHATAIIb-
HOM HEpHUOAC. OTMEUYEHO CHIDKCHUE aHTI/I6I/IOTI/IKOpe3I/ICT€HTHOCTI/I mramMmmoB Enterobacter x I_le(i)TpI/IaKCOHy u
TCHTAMULIUHY, POCT PE3UCTCHTHOCTU E. Colik Ile(l)aHOCHOpI/IHaM 1 aMUHOTJIMKO31UJaM, MMOBBIIICHUE YyBCTBUTCIIb-
Hoctu Enterococcus AMITMIUJIIIAHY . KiroueBrle citoBa: HOBOpO)KZ[eHHLIﬁ pe6€HOK, I/IH(i)eKIII/IH MOYCBBIBOAAIIUX
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myTeilt, Bo30yanTenn HHG)EKINHT MOYEBBIBOAALINX ITyTeH, aHTHONOTHKOPE3UCTECHTHOCTh, aHTHOMOTHKOYYBCTBHU-

TCJIIBHOCTD.

IHocranoBka npodJiemsbl. IlepBoe MecTo B CTpyK-
Type HepponaTHii y HOBOPOXKJICHHBIX JIETEH 3aHUMAaOT
uHp ek MoueBbBoAsAmHX myTeit (MMBIT) [9]. DTum
(hakToM 00yCNIOBIICHAa 4Ype3BBIYAliHAS AKTYyalbHOCTh
W3YUYCHUSI JAHHOM MPOOICMEI.

AHAJW3 TMOCJIeTHUX HCCJIENOBAHUN 110 JAHHON
HO30JIOTHHU BBIABUI, YTO WH(G)EKIIMOHHO-BOCTIATUTEIb-
HbIEe 3200JICBAHUSI MOYKHO CUNTATh 3a00JIEBAaHHUAMHU TIO-
JUMHUKPOOHOU 3THONOTHH. OTHAKO BEAyIlas pojb B
STHOJIOTHH 3TUX 3a00JI€BaHNH PHHAICKHUT OaKTEpH-
ampHBIM marorenam[1,2,3,5,8]. B cBoro ouepenp, pas-
BUTHE HH()EKIIMOHHO-BOCTIATTNTEIHHBIX 3a00ICBaHUN Y
HOBOPOXKJCHHBIX JIETEH MOTYT BBI3BIBAaTh KaK MAaTOTC€H-
HBIE MHUKpPOOPTaHW3MEI, TaK W YCJIOBHO-TIATOTCHHBIC
6akrepun. [4,6,7].

BoiesieHne HepellleHHBIX paHee YyacTeil 00mei
npoodsaemsbl. CyniecTByeT HEOOXOIMMOCTh B IPOBEZE-
HUH 0aKTEPHUOJIOTHYECKOTO MOHUTOPHHTA Y HOBOPOXK-
JCHHBIX IleTeﬁ C I/IHq)eKHI/IOHHO-BOCHaHI/ITeHLHI)IMI/I 3a-
6011eBaHUAMM.

Pesynbratel mpoBeneHHs OaKTEPHUOIOTHYECKOTO
MOHHTOPHHTA BEIyIINX MATOTCHOB, C OICHKON aHTHU-
OMOTHKOPE3UCTCHTHOCTH HEOOXOAUMO YIUTHIBATE IPU
Ha3HAYCHUH aHTHOAKTEPHAIBLHOU Tepamud HOBOPOXK-
JICHHBIM JETSM C JaHHO# maTojorueii [5,6,8].

Heab padorbl. llenplo AaHHOTO HCCIEIOBAaHUS
SBUJIOCH ~M3Y4YEHHE OITHOJOTMYECKOH  CTPYKTYpPHI
VIMBII BeIensgeMbIX Hpu OaKTEepHOIOTHYECKOM HC-
CJeI0BaHUM Yy HOBOPOXKIeHHbIX aeret ¢ UMBII u

oTpeieNieHNe aHTHONOTHKOIYBCTBUTEIHPHOCTH 1 AHTHU-
OMOTHKOPE3UCTEHTHOCTH BBIICTICHHBIX MHKpPOOpTa-
HU3MOB.

Metoguka uccaenosanusi. B xone perpocnek-
TUBHOTO OIKCATENBHOTO UCCIIEOBAHMSI ObLIO MpOaHa-
MU3upoBaHo 170 UCTOpHI CTAIMOHAPHBIX OOJNBHBIX, C
nuarnozoM MMBII. U3 Hux, 64 HOBOPOXKIEHHBIX Jie-
Tell MOCTYNWIN B OTJCIICHUEC U3 aMOYIaTOPHO-TIOJIH-
KIUHUYeckuX yupexaeHuit (AIIY), u 106 HOBOpoXx-
JCHHBIX - U3 POAWIBHBIX TOMOB. BeceM nmanmenTam s
BepH(HUKANN JUarHO3a IIPOBOAMIOCH OaKTEPHOIOTH-
YECKO€ UCCIEN0BaHNE MOYM. MeTo1aMu KJIaCCU4eCKOU
MHUKPOOHOJIOTHH OCYIIECTBIISUTA HACHTA(DUKAIIIO BBI-
JENICHHBIX MUKPOOPTaHm3MOB. OnipeiciecHHe YyBCTBU-
TEIIFHOCTH BBIICJICHHBIX MHKPOOPTAaHU3MOB BBITION-
HSUTM TUCKO-IU(dy3uoHHBIM MeTosoM (Arap AI'B),
anTUMuKpoOHbIM quckoM HUI® (O6onenck). Cratu-
CTHUYECKHI aHallu3 MPOBOAUIICS C HCIOIb30BAHHEM C
HCTIOJIb30BaHUEM TaKeTa CTATUCTHUYECKUX MPOrpaMm
«Microsoft Office Excel 2010». O0paboTka mpousBo-
JIUIIACh C PacdéTOM JKCTEHCHBHBIX IMOKa3aTenei. 3a
YPOBEHb CTaTUCTHYECKOW 3HAYMMOCTH PA3MUYUH ITO-
Kazarenei npuHIManack Benmaraa P<0,05.

Pe3yabTaTsl HcciieqoBaHus U o0cyxIeHue.

Ortuonorus Bo3Oyaureneir UMBII y HOBOpOX-
JeHHbIX, noctynuBmux u3 AIlY 3a 2013-2015 rr.
IpejcTaBieHa B Tabnuie 1.

Tabmmna 1.
CrtpykTtypa Bo3Oyauteneit UMBII y HOBOPOKASHHBIX TOCTYHUBIITNX
13 aMOyJIaTOpHO- MOJMUKIMHUYeCKuX yupexaeHuil (AIlY) 3a 2013-2015 rr.
BosGymrens 2013 r 2014 r 2015
n=21 n=22 n=21
Enterobacter 2 (9,5%) 4 (18,1%) 6 (28,5%)
P1-2=0,001 P1-3=0,001 P2-3=0,41
Enterococcus 16 (76,1%) 3 (13,6%) 7 (33,3%)
P1-2=0,001 P1-3=0,0053 P2-3=0,12
Escherichia coli 10 (47,6%) 9 (40,9%) 8 (38,0%)
P1-2=0,65 P1-3=0,52 P2-3=0,84
Citrobacter 2 (9,5%) 2 (9,1%) 2 (9,5)
P1-2=0,96 P1-3=1,0 P2-3=0,96
Protei mirabilis 1(4,7%)
Klebsiella 2 (9,1%)
Staphylococcus aureus 3 (13,6%)
Coueranue I'p (+) u I'p(-) daopsr 9 (42,8%) 1 (4,5%) 3 (14,2%)

B 2013r. B cTpykType Bo30ynureneit UMBII mpe-
obnanana I'p (+) ¢uopa: Enterococcus - B 76,1% ciy-
yaeB. ['p (-) MHKpoOpraHn3mMsl BbICEUBAIUCH B 66,6%
ananm3ax: npesamuposai poct E. Coli - B 47,6% wuc-
cnenosanusx, Enterobacter u Citrobacter mo 9,5%. Co-
yeranue I'p (+) daopa u I'p (-) MEUKpoOpraHU3MOB
Habmromanocs B 42,8% ciydaes. B 2014r. I'p (-) dpnopa
Obu1a BeIeeHa B 77,2% ciaydaes: E. Coli B 40,9%, En-
terobacter B 18,1% ananuzax, Klebsiella u Citrobacter
- 110 9,1%. I'p (+) wTammbl BeicenBanuch B 27,2 % uc-
caepoBanusax: Enterococcus u S.aureus - mo 13,6%.

Coueranue I'p (+) duopa u I'p (-) MUKpOOpraHM3MOB
HaOmonanocs B 4,5% cirydaes. B 2015 r. coxpanuiocs
npeobnananue ['p (-) haopsr - B 80,9% obpasnax Movu:
E Coli - 38%, Enterobacter - B 28,5%, Citrobacter — B
9,5%, Protei - B 4,7% cny4aes; I'p (+) ¢uopa Obuia
npeacrasineHa Enterococcus B 33,3% wucciaenoBaHUsX.
Coueranne I'p (+) ¢mopa u I'p (-) MUKpOOPTaHU3MOB
HaOmonanock B 14,2% cimydaes.

AHanu3 MEKpOOHOTO TMer3aka oKa3al BeIyIIyio
pouib B atuosiorun UMBII y HOBOpOXKAECHHBIX JeTeil,
nmoctynuBmmx u3 AITY B 2013 r. Enterococcus — B
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76,1%; B 2014-2015 rr. mpencraBuTenei ceMencTBa
Enterobacteriaceae - 86,4% u 66,7% COOTBETCTBEHHO,
game E. Coli — B 40,9% u 38%.

Otuonorus Bo3Oyaureneit UMBII y HOBOpOX-
JICHHBIX JIETeH, MOCTYMUBIINX U3 POAMIBHBIX JIOMOB 32
2013-2015 rr. mpencrasieHa B Tabnuie 2.

Tab6muma 2.
Crpykrypa Bo30oyauteneit UMBII y HOBOpOXKICHHBIX TOCTYMUBIINX U3 POAMIBHBIX goMoB 3a 2013-2015 rT.
BosGysmres 2013 r 2014 r 2015
n=35 n=35 n=36
Enterobacter 7 (20,0% ) 15 (42,9%)* 15 (41,6%)*
P1-2=0,0391 P1-3=0,049 P2-3=0,91
Enterococcus 7(20,0%) 5(14,3%) 8(22,2%)
P1-2=0,52 P1-3=0,82 P2-3=0,38
Escherichia coli 11 (31,4%) 10 (28,6%) 10 (27,8% )
P1-2=0,79 P1-3=0,73 P2-3=0,94
Citrobacter 3 (8,6%) 3 (8,6%) 1 (2,8%)
P1-2=0,94 P1-3=0,29 P2-3=0,29
Protei mirabilis 3 (8,6%) 1 (2,8%)
Klebsiella 2 (5,7%) 1 (2,8%) 1 (2,8%)
P1-2=0,54 P1-3=0,54 P2-3=1,0
Pseudomonas aeruginosa 2 (5,7%) 1 (2,8%)
P1-2=0,54
Coueranue I'p (+) u I'p (-) duopsr 3(8,5%) 1(2,8%) 3(8,3%)

B 2013 r. no naHHBIM GaKTEPHOIOTHYECKOTO HC-
cienoBanus Mmoun ['p (-) BO30yIUTENIH BBICCHBAIIUCH B
80,0% anamusax: E. Coli - B 31,4%, Enterobacter - B
20,0%, Protei - B 8,6%, Citrobacter - B 8,6%, Ps.
Aeruginosa - B 5,7%; Klebsiella - B 5,7% uccnenora-
Husax; I'p (+) ¢mopa Obua mpencraBnena Enterococcus
B 20,0% o6pasoB moun. B 2014 r. coxpaHuiocs mpe-
obnananue I'p (-) Mukpooprannsmos — B 85,7% ciy-
qaeB: Enterobacter - B 42,9%, Citrobacter - B 8,6%,
Klebsiella - B 2,8%, Ps. Aeruginosa - B 2,8%. B ctpyk-
type I'p (+) daoper Enterococcus Beiaensics B 14,3%
cimydaeB. B 2015 r. Hanbosee acto Beiemsutucs ['p (-)
mraMMsbl - B 77,8% ananusos: Enterobacter - B 41,6%
ciyyaes, E. Coli - B 27,8%, Citrobacter - B 2,8%, Protei

- B 2,8%, Klebsiella - B 2,8% ananu3ax; I'p (+) Mmukpo-
¢opa OwiTa mpencTarieHa Enterococcus B 22,2% wc-
cnenoanusix. Coueranue I'p (+) u I'p (-) duopsr
Habmonanock B epuon ¢ 2013-2015rr. B 8,5%,2,8% u
8,3% cnyuaes.

Takum 00pa3zoM, 3a MEpPHOA HCCICIOBAaHHSA B
2013-2015 tT. Y HOBOPOXICHHBIX, MOCTYIUBIINX W3
POIMIBHBIX JIOMOB, B 3THOJIOTMYECKOH CTPYKType
HUMBII npeobragamu MHKPOOPTaHU3MBI CeMeEicTBa
Enterobacteriaceae - 80,0%; 85,7% u 77,8% cooTBeT-
cteenHo: Enterobacter — B 20,0%; 42,9% u 41,6% 006-
pasuax moun, E. Coli — B 31,4%; 28,6% u 27,8% ana-
JIN3aX COOTBETCTBEHHO.

AnTtnbnotuxorpamMmMa npu MMBII y HOBOpOX-
neHHbIx 32 2013-2015 rr. mpeacrasnena B Tabnuie 3.
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Tabmuma 3.
AHnTrOmotTnkorpamma Mukpodiopsl mpu UMBII y HOBOpoKAeHHBIX, TocTynuBIHX 3a 2013-2015 rr.
BI/IHLI AHTI/I6I/IOTI/IKO‘IyBCTBI/ITeJ'II)HOCTI)
Enterobacter E. Coli Enterococcus
gfo_' 2013 2014 2015 2013 2014 2015 2013 2014 | 2015
n=56 n=57 n=557 n=56 n=57 n=57 n=56 n=57 n =57
THKH
A“fg_l' ) 7,0% 3,5% 107% | 157% | 333% | 232% | 7,0%* | 14,0%
LJIMH (n=4) (n=2) (n=6) (n=9) * (n=19) * (n=13) (n=4) (n=8)
P2-3= Pl- P1- P2- P1- P1- P2-
0,40 2=0,43 | 3=0,003 | 3=0,0289 | 2=0,016 | 3=0,20 | 3=0,22
(blj;;l_ 7,1% 1,7% 8,7%* 21,4% 22,8% 8,7% ) ] ]
AKCOH (n=4) (n=1) (n=5) (n=12) (n=13) (n=5)
Pl- Pl- P2- P1- Pl- P2-
2=0,16 | 3=0,75 3=0,09 | 2=0,0009 | 3=0,12 | 3=0,0388
Q)IT_[aesn 1,7% 1,7% 5,3% 12,2% 8,7%
. . ! ! 3 4,2 h W . . .
j— (n=1) (n=1) (n=3) (n=7) (n=5)
_ P1- P1- P2-
P2-3=1,0 2=0,011 | 3=0,0392 | 3=0,56
Amn- | 8,9% 14,0% 5,2% 14,2% 21,0% 8,7% ] ] ]
KaIuH (n=5) (n=8) (n=3) (n=8) (n=12) (n=5)
Pl- Pl- P2- Pl- Pl- P2-
2=039 | 3=044 3=0,11 2=0,34 3=0,35 3=0,06
Femra- 5500 | 1400 | 210% | 232% | 157% | 122% ) ) )
MHLHH - =2) (n=8)* | (n=12)* | (n=13) (n=9) (n=7)
P1- P1- P2- Pl- Pl- P2-
2=0,048 | 3=0,0047 | 3=0,0009 | 2=0,31 3=0,12 3=0,58
AHTHOUOTHKOPE3UCTEHTHOCTh
Enterobacter E. Coli Enterococcus
2013 2014 2015 2013 2014 2015 2013 2014 | 2015
A= |2 000 | 22.8% 29,8% 17,8% 19,2% 33,3% 89% | 35% | 10,5%
LJ‘;‘;:I (=10) | (n=13) (n=17) (n=10) (n=11) (n=19) (n=5) | (n=2) | (n=6)
Pl- Pl- P2- Pl- Pl- P2- Pl- Pl- P2-
2=050 | 3=0,13 3=0,39 2=0,84 | 3=0,059 | 3=0,08 | 2=0,23 | 3=0,77 | 3=0,11
qfaem 89% | 175% ] 1,7% ] 5,2% ] ] ]
iy (n=5) (n=10) (n=1) (n=3)
Pl- Pl-
2=0,17 3=0,32
Le-
25,0% 3,5% 5,29%* 5,3% 7,0%
T - o : 7.0(4) - - - -
AKCOM (n=14) (n=2) (n=3) (n=3) (n=4)
P1- P1- P2- _ Pl- P2-
2=0,001 | 3=0,0032 | 3=065 | P1"%%7 | 3=070 | 3=0,99
Tenta- | 10,7% 17,5% 10,5% 7.1% 14,0%* 26,3% ] ] ]
MULUH (n=6) (n=10) (n=6) (n=4) (n=8) (n=15)
Pl- Pl- P2- Pl- P1- P2-
2=0,29 | 3=0,97 3=0,28 2=0,23 | 3=0,0063 | 3=0,10
Amu- | 7,1% 5,2% 5,2% 5,3% 1,7% ] ] ] ]
KaIiH (n=4) (n=3) (n=3) (n=3) (n=1)
Pl- Pl- _ Pl-
2=067 | 3=067 | P20 | o029
*npu p<0,05

B x0/1e IpPOBEIEHHOTO aHAIN3a BhISIBJICHO MOBbI-
[IeHHEe YyBCTBUTENLHOCTH y Enterobacter k rearamu-
muHy (3a 2013-2015 rr.) 1 nedprpuakcony (3a 2014-
2015 rr.); cHwkeHne - K amukanuHy (3a 2014-2015

rr.); y E. Coli otMe4eHo cHMmXeHHE aHTHOMOTHKOYYB-
CTBUTEIIBHOCTH K e TPHaKCOHy, HedTazuaumy, aMmu-
KalWHy U TeHTamMunuHy (3a 2014-2015 rr.); y Entero-
COCCUS TMOBBIILICHHE YYBCTBUTEILHOCTH K aMITHIIMI-
JMHY. 3a TEepHoA WCCIeA0BaHUS OBLJIO BBISIBICHO
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CHIDKEHHE PE3UCTEHTHOCTH INTaMMOB Enterobacter x
reaTamunuHy (32 2014-2015 rr.) U yBeTU4YeHHE pe3u-
crearHocth mrammoB E. Coli x renramunmny (3a
2013-2015 rr.).

HccnenoBanue BBITIONHEHO TIpH  (UHAHCOBOH
noaaepxke PTH® u Aqmunncrpanuu Bonrorpanckoit
o0ylacTu B paMKax MPOEKTa IMPOBEICHUSI HAYyYHBIX HC-
cienoBanuii («OneHka (HaKkTopoB pUCKa pa3BUTHUSI HH-
(heKIIMOHHO-BOCIIAJIUTENILHBIX 3a00JIE€BaHUH y HOBO-
POXKIECHHBIX AeTel B Bonrorpaackoii obmactu: coum-
aJIbHBIE aCTIEKTHD), IpoekT Nel6-16-34005.

BBIBO/IBI M TIPEATIOKEHHS:

3a Tpu roga uccaenosanus B dyTuonorun UMBII y
HOBOPOXKJCHHBIX JIETEH, MOCTYNUBIINX U3 POIUIEHBIX
JIOMOB, TpeoOnajgamy MPEICTaBUTENN CeMeicTBa
Enterobacteriaceae: Enterobacter u E. Coli.

YV HOBOPOXAECHHBIX AeTed nocTynuBuX u3 AITY
B 2013 r. mpeobmaman Enterococcus; B 2014-2015 rr. -
npejacTaBuTenn cemelictBa Enterobacteriaceae, uaine
BbIIENAIACE ITaMMbl E. Coli.

3a mepuo 1 KCCiIeJOBaHUs OBLIO BBISBJICHO CHIKE-
HHE aHTHOMOTHKOPE3UCTEHTHOCTH IITaMMOB Entero-
baCter K r€HTaMHUIMHY U NMOBBINICHUC YYBCTBUTCIIbHO-
ctu K nedrpuakcony; y E. Coli otmeueno cHmkenne
AHTHOMOTHKOYYBCTBUTEIHLHOCTH K e TPHaKCOHY, I1e-
(hrasuauMy, aMHKallMHY ¥ TeHTaMHULUHY; y Enterococ-
CUS MTOBBIIICHUE YYBCTBUTEIHHOCTH K AMIHIIAJLTHHY.

[IpoBeneHne MOCTOSHHOTO MOHHTOpPWHTA PE3U-
CTCHTHOCTH OCHOBHEIX B0o30yauteneit UMBII y HOBO-
POXKICHHBIX JIeTed MO3BOJHUT IMOBHICUTH 3((HEKTHUB-
HOCTbH 3MHHpH‘IeCKOﬁ aHTI/I6I/IOTI/IKOTepaHI/II/I.
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CUMULATIVE RISK FACTORS AND THEIR ADDICTIVE EFFECT ON DEVELOPMENT AND
COURSE OF MULTIPLE SCLEROSIS.

Summary. Potential predictive factors of multiple sclerosis include genetic and environmental risk factors.
But their additive effect on MS development and course is not enough studied. The aim of this study was to
investigate the additive effect of different risk factors on MS development and course. Retrospective cross-sec-
tional study was carried in two groups of 138 multiple sclerosis patients and 52 control group patients. By our
results sex, age, month of birth, family anamnesis, smoking and positive VEB IgG in different combinations are
cumulative risk factors of the development and course of multiple sclerosis.

Key words: multiple sclerosis, risk factors, cumulative effect

Background. Almost 150 years have passed since
Charcot, Carswell, Cruveilhier and others have first
mentioned such a disease as multiple sclerosis (MS).
MS is a widespread chronic disease of the CNS, which

is characterised pathologically by appearance of in-
flammatory demyelination that is spread throughout the
CNS overtime [1]. As the first manifestation of MS
may appear the episode of neurological disfunction,
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which characterized by sensitive, motor symptoms and
balance disorders. This first neurological disorder man-
ifestation, also known as clinically isolated syndrome
(CIS) often develops acutely and spontaneously re-
gresses during a few weeks. Possible variants of CIS
include optic neuritis, a brainstem and/or cerebellar
syndrome, a spinal cord syndrome, or occasionally cer-
ebral hemispheric dysfunction. In majority of cases
they signify the beginning of the remittent form of MS
in spite of the fact that similar cases don’t have long-
term effects [2].

Previous publications. It is already known that
neither genetic nor environmental factors are important
in precise aetiology, though the last one isn’t discov-
ered yet. As long as the amount of people with MS in-
creases, it is important to find preventative strategies
for such a chronic disorder. The strategy will give the
possibility to reduce and improve early disease effects
at the level of CIS before clinical evidence occurs [2-
4].

Nowadays the potential risk factors are known, but
their additive effect and the influence on MS course
which varies depending on their amount and combina-
tion, is not well studied. The associations of lower age
of menarche and adolescent obesity increases the risk
of MS. Potential factors that are predictive for MS in-
clude genetic risk factors and environmental risk fac-
tors. Genetic risk factors include genetical susceptibil-
ity, which manifests mostly in women. It may be related
to female-specific physiology and conceivably depends
on hormones [5]. Environmental risk factors which
have the influence on MS are: Epstein-Barr virus
(EBV), smoking and vitamin D deficiency. In addition,
the demographic factors such as conditions of birth
(time, latitude) may have the effect on MS onset. There
is also known that individuals who were born in the
southern hemisphere in November are more susceptible
than those in May [6, 8].

Smoking is quite significant risk factor for the de-
velopment of MS. Nicotine changes the ability of brain
blood to allow entry of abnormal T cells. In addition,
tobacco smoke may harm the central myelin. There is
also an alternative mechanism which is connected with
nitricoxide (NO). It is known that smoking elevates NO
levels in plasma which is supposed to have an effect on
neurons. Physiologically active or demyelinated last
ones are sensitive to NO exposure, so this could result
in axonal degeneration or conduction block [7].

The increased antibody response to EVB is not an
absolute condition of MS, but rather is a releaser that
triggers demyelination and clinical disease [8].

The aimis to investigate the additive effect of risk
factors to prognose the development and course of mul-
tiple sclerosis (MS).

Materials. The retrospective cross-sectional in-
vestigations wascarried in a group of patients with MS
and without neurological pathology. First group: 138
patients with MS (80,5% female, 19,5% male), second
group: 52 patients of surgical department without neu-
rological pathology (89,5 % female, 10,5% male) com-
pared by age (average age 38,8 = 8,7). In the groups
sex, age, place and month of birth, family anamnesis,

smoking and blood VEB antibodies level were ana-
lyzed in order to define their influence on the risk of
MS development.In the first group there was also in-
vestigated a correlation of all the factors with the lead-
ing CIS.

Results. Multivariant statistic analysis was per-
formed to find the additive effect of risk factors in dif-
ferent their combinations. MS is significantly more
common in those who was born in the months from Jan-
uary to June (p<0,0001). In patients with MS there is
never foundsucha combination of risk factors as: age
27-39y.0., non-smokers, VEB negative antibodies
(p<0,001); female, age 27-39, months of birth : Septem-
ber — December (p<0,001); smokers, born in the
months from September to December ,blood VEB an-
tibodies absence (p<0,001). Transverse myelitis as CIS
authentically more often appears in patients with the
combination: negative family anamnesis , age 19-36
y.0, those who were born in the South region of Ukraine
(p<0,001); female, those who were born born in months
from March till May,blood VEB antibody absence
(p<0,001);age 37-45y.0., those who were born in South
region of Ukraine, born in months from March till
May(p<0,01). Pathologicalprocessesinbrainstem as
CIS authentically more often appear in women who
smoke and blood VEB antibodies are present
(p<0,001).

Conclusion. Sex, age, place and month of birth,
family anamnesis, smoking, VEB Ig G in different
combinations are authentically cumulative factors
which influence on the risk of development and clinic
of MS.
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BJIH3Y "Bykosuncekuii OepoicasHuil meouunuil ynigepcumem”

DYNAMICS OF CHANGES OF CLINICAL SIGNS IN PATIENTS WITH GENERALIZED
CATARRHAL GINGIVITIS WITH CHRONIC AND EXACERBATED COURSE UNDER THE
INFLUENCE OF A COMPREHENSIVE THERAPY
JIMHAMIKA 3MIH KJIITHIYHUX ITIOKA3HHUKIB Y XBOPUX HA TEHEPAJII30OBAHUM
KATAPAJIBHUM I'THI'IBIT 3 XPOHIYHUM TA 3ATOCTPEHUM NEPEBITOM II1JI BILTMBOM
MPOBEJEHOI KOMIIJIEKCHOI TEPAIIIQ

Abstract : The article presents the results of the obtained changes of clinical signs in 82 patients with gener-
alized catarrhal gingivitis with different clinical course. The objective condition of the oral cavity and gums was
detected on the basis of the following tests: oral hygiene index-simplified (OHI-S), Muhlemman index of bleeding,
Cole index, papillary-marginal-alveolar index (PMA). A comprehensive therapy was elaborated and introduced
assuming the use of professional hygienic measures, pro-inflammatory, antibacterial, immunomodeling drugs and
probiotics at different stages of treatment, having a positive effect on the dynamics of changes of clinical signs of
generalized catarrhal gingivitis.

Key words: generalized catarrhal gingivitis, microbiocoenosis, probiotics, dento-gingival furrow, antibacte-
rial therapy.

AHoTamis: Y cTaTTi HaBelIeHI pe3yabTaTH OTPUMAHHX 3MiH KIIHIYHUX MOKa3HUKIB ¥ 82 XBOpHX Ha TeHe-
pasti3oBaHMi KaTapallbHUMN TIHTIBIT 3 pI3HUM KITiHIYHUM TepebiroM. O0’eKTUBHHIN CTaH OPOKHUHK POTA Ta SICEH
BCTaHOBJIIOBAJIM HA OCHOBI HACTYIHUX TECTIB: cripoieHoro inaekcy ririenu (OHI - S), innekcy KpoBOTOUYHBOCTI
Mromiemana, Koyena, naninsipHo-mapriHaigbHo-anbBeossipHoro inaekcy (PMA). Po3pob6nena Ta BripoBapkeHa
KOMIUIEKCHA Tepaltisi, 110 nependadae BUKOPUCTAHHS MPO(eCciiHUX TrieHIYHMX 3aX0/IiB, NPOTH3aNaIbHIX, aHTH-
OakTepialibHUX, IMYHOMOJICTIOIOUYHX IIperapaTiB Ta MPOOIOTHKIB HA PI3HUX eTamnax JIKyBaHHS, sKa MO3UTHBHO

BILUIMBAE Ha JIMHAMIKY 3MiH KJIIHIYHMX MOKa3HHUKIB F€HEPaAIi30BAHOI0 KaTapalbHOTO TiHIIBITY.
Kuro4uoBi ciioBa: reHepamizoBaHuil KaTapalbHUH TIHTIBIT, MIKpOOiOLIEHO3, TPOOIOTHKH, 3yO0siceHHa 00-

pO3Ha, aHTHOAKTepiadbHA TepAaris .

Catarrhal gingivitis is the most spread periodontal
pathology at young age which is evidenced by numer-
ous epidemiological studies conducted by Ukrainian
and foreign authors [1,2,3,].

Inclination of chronic inflammation in the gingival
tissues to frequent exacerbations causes special concern
of the dental workers community. These exacerbations
intensify clinical signs of catarrhal gingivitis and re-
quire a wide range of medical treatment which is not
always successful [4,5]. It has to be admitted that till
nowadays the base of traditional treatment is profes-
sional hygienic interventions and local antibacterial
therapy with chlorhexidine-containing means that ap-
peared to be not always effective, especially in patients
with exacerbated course of the disease. The mentioned
above stipulates the search of ways increasing the effi-
cacy of traditional (basic) therapy of generalized ca-
tarrhal gingivitis.

Objective: to study clinical results of a compre-
hensive therapy in patients with generalized catarrhal
gingivitis with chronic and exacerbated course.

Materials and methods. 82 patients were in-
volved in the study aged from 19 to 31 including 44
women (54,7%) and 38 men (45,3%). 33 patients from

them suffered from chronic course of the disease (I
group), 49 — exacerbated one (II group).

The diagnosis and differential diagnosis of this
disease was made on the basis of generally excepted
national classifications of inflammatory diseases of the
periodontal tissues. The patients with confirmed clini-
cal-radiological diagnosis of generalized catarrhal gin-
givitis and without general somatic diseases in anam-
nesis were involved in the study. All the patients gave
their informed consent to participate in the study.

After making clinical, radiological and laboratory
examinations three groups of patients were formed
identical by their age, sex, duration of the disease. The
efficacy of the traditional and suggested methods of a
comprehensive therapy was compared. 1 group in-
cluded patients with chronic course of the disease, 11
group (comparison) and III group (main) — patients
with exacerbated course of generalized catarrhal gingi-
vitis.

All the patients underwent identical clinical exam-
ination including collecting of complaints, taking an-
amnesis, visual and instrumental assessment of dental
status.

The objective condition of the oral cavity and
gums was detected on the basis of the following tests:
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oral hygiene index-simplified (OHI-S), Muhlemman
index of bleeding, Cole index, papillary-marginal-alve-
olar index (PMA) [6,7]. In addition to general clinical
examinations the study used a standard digital or-
thopantomographia with the following investigation of
the obtained images on a personal computer for more
objective assessment of the condition of the alveolar
process 0sseous tissues in the area of the intercellular
septa.

After conducting clinical, radiological and labora-
tory examinations a tactics of a comprehensive therapy
was elaborated concerning generalized catarrhal gingi-
vitis with chronic and exacerbated course of the dis-
ease. At the first stage the patients of I, II and III groups
received local treatment of acute catarrhal gingivitis ac-
cording to a single plan including professional hygienic
measures in a complex of irrigation of the interdental
spaces and application of the mucous membranes of the
gums with chlorhexidine-containing means. At the sec-
ond stage of a comprehensive therapy of generalized
catarrhal gingivitis the patients of I and Il groups in ad-
dition to traditional antibacterial therapy received a
combination with the probiotic bifidobacterin — 5 doses
twice a day during 10 days and immunocorrecting treat-
ment with recombinant drug cycloferon (2 tablets a day
during 10 days).

The patients of 1T group at the 1% stage of a com-
prehensive treatment continued to get antibacterial
therapy similar to that of I group of patients. Addition-
ally they were indicated to a wide spectrum antibiotic
amoxyclav 250/125 in the dose of 1 tablet twice a day
during 7 days; anti-inflammatory drug nimesil per 1
package twice a day during 7 days; probiotic biosporin
per 2 doses twice a day during 10 days. Immunocor-
recting therapy in this group of patients was initiated

after elimination of acute inflammatory phenomena in
the gingival tissues and after completion of antibacte-
rial therapy.

The 3" final stage of treatment included preven-
tion of relapses of the disease at a remote period after
the therapy by means of performing professional hy-
gienic measures and a repeated course of general or lo-
cal immunocorrection with licopid every 6 months after
completion of a comprehensive treatment.

The data obtained were statistically processed by
means of the package of the programs STATISTICA
6.0 Stat Soft Ine, USA on a personal computer in the
medium Windows using the processor Microsoft Excel
2000. To assess the probability of index differences be-
tween the groups Student t-criterion was applied [8].

Results.

Analysis of regression of the main subjective and
objective clinical signs of acute catarrhal gingivitis
demonstrated that in the process of initiation of profes-
sional measures and the administration of chlorhexi-
dine-containing antibacterial drugs at the initial stage of
the treatment clinical condition of the gums improved
considerably already after 2-3 procedures in patients of
all the groups. At the same time, under the influence of
the above described therapeutic-preventive and hy-
gienic measures, complete elimination of inflammatory
process in the gingival tissues was not achieved which
was evidenced by the findings of a dynamic examina-
tion by the changes of gingival indices. The data pre-
sented in Table 1 illustrate that on completion of | stage
(after 3-4 procedures) the biggest tendency to normali-
zation of the gingival indices was found in patients
from | group, less — in patients of 11 and Il groups.

Table 1.

Parameters of gingival indices in patients of I, Il and 111 groups after the 1% stage of treatment (M=m)

Groups of examined patients

Indices _ _ 111 group
I group (n=33) Il group (n=22) (n=27)
Green_—Vgrn_wllllon hy- 0,67£0,02% 0,914£0,04" 0,940,04 "+
gienic index
Bl (bleeding index) 1,2+0,08* 1,52£0,1% 1,4440,1
PMA index 16,7+£0,5* 34,4+2.1 "ux 36,8+1,9"

Notes: * p<0,05 — reliable as compared to the initial level,

** p<0,05 — reliable as compared to the level of | group of treatment.

At the 2" stage of treatment of inflammatory pro-
cess “recovery” was achieved in the majority of pa-
tients of | group (93,5% of cases) on the 6-7 days. After
completion of a comprehensive treatment of patients of
I group the value of indices characterizing the condition
of the gums was close to the values of the norm: HI-
0,28+0,03; BI - 0,12; PMA - 0,73+0,01.

Analysis of clinical signs in the dynamics of treat-
ment of acute catarrhal gingivitis at the stage of exac-
erbation found a positive result in patients of 11 and 111
groups. Already on the 3-4 days of a comprehensive
therapy all the patients admitted improvement of the
gingival condition; pain disappeared, bleeding, hypere-
mia and swelling decreased. Positive results were
achieved in 81,8% patients of Il group and 96,3% pa-
tients of I11 group. In those cases when after treatment

the signs of inflammation in the gingival tissues re-
mained on completion of 2 stages of treatment a sharp
extinction of pathological processes was found. The
main advantages of the suggested program of a com-
prehensive therapy of exacerbated acute catarrhal gin-
givitis tested in 111 group were stipulated by quick and
complete regression of the main symptoms of the dis-
ease. Normalization of the colour and structure of the
gums, absence of pain and bleeding were achieved
much quicker than in patients of 11 group (on an average
5,9+0,3 days) and among the bigger number of the
treated patients.

The best anti-inflammatory effect in patients of 111
group could be achieved at the expense of additional
administration of biosporin, an etiotropic drug, in com-
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bination with the antibiotic amoxyclav and anti-inflam-
matory drug nimesil at the second stage of a therapeutic
complex.

The values of oral hygiene index were indicative
of a satisfactory condition of the oral cavity (0,6+0,03),
the values of bleeding index and PMA correlated with
the norm of those patients who were treated according
to the suggested methods and their indices were close
to zero in 96,3% of patients immediately after treat-
ment. At the same time, in spite of all positive effects
in the process of treatment on completion of therapy
normalization of gingival indices was found in 86,4%
of patients from 11 group, and others admitted improve-
ment of gingival status only. Out-patient observations
during remote periods demonstrated that the results of
a comprehensive therapy of chronic generalized ca-
tarrhal gingivitis (GCG) (I group) and GCG in the stage
of exacerbation (Il and I11 groups), achieved due to ad-
ministration of the drugs chosen at different stages of
treatment, remained stable in all the patients during 6-
12 months. In these terms clinical signs of relapses
were not available in the majority of patients (93,3%),
as well as resorption of the apices of the interdental
septa.

Conclusions.

1. The method of a comprehensive therapy was
elaborated and introduced assuming the use of profes-
sional hygienic measures, pro-inflammatory, antibacte-
rial, immunomodeling drugs administered at different
stages of treatment of generalized catarrhal gingivitis.

2. The clinical results of the stage-by-stage treat-
ment of chronic and exacerbated GCG obtained evi-
dence that eliminations of inflammatory process and its
manifestation in the form of normalization of gingival
indices in short terms occurs only in patients from | and
111 groups.

3. The highest efficacy of a comprehensive stage-
by-stage treatment was found in patients of Ill group
with exacerbated manifestation of the disease. It is
likely to be associated with additional administration of
drugs possessing anti-inflammatory (nimesil) and etio-
tropic (probiotic biosporin) action in the combination

with amoxyclav and cycloferon, that was required to be
evidenced by microbiological and immunological dy-
namic investigations.

References

1. Bamronmna B.B. OcobeHHOCTH maToreHe3a u
JICUCHUS] XPOHHUYECKOTO KaTapajJbHOTO THHTHBHTA Y
OOJNIBHBIX C JHCIUIA3MEH COCAMHUTEIBHOW TKAHU:
ABTO-ped. mucc. . kaHn. men. Hayk. HoBocmOupck,
2000. - 22 c.

2. Jlamonta P. /Ix. MUKpOOHOIOTHSI 1 UMMYHO-
norust uist cromarosioros. / Iox. pen. P.Jx. JlamoHT,
M.C. JlanTm, P.A. bepre u np.; niep. ¢ aari. B.K. JIeon-
TheBa. — M.: [IpakTiueckas menumuHa, 2010. — 504 c.

3. Kymakos, A.A. Poib 3amuTHEIX (haKTOPOB Op-
TaHW3Ma B TIATOTEHE3¢ BOCTIAIHUTENBHBIX 3a00JI€BaHUH
mapononTta / A.A. Kymakos, O.A. 3opuna, O.A. bopu-
ckuHa // Cromartonorus. — 2010. - Ne6. — ¢.72-77.

4. bespykoa MW.B. Kimnuko-naboparopHas
oreHKa 3(pPEKTUBHOCTHU JICYCHUS MAIIMEHTOB C OBICT-
ponporpeccupyomuM ruarusuroM // Ilapogontosno-
rust. -2003.-Ne 1. C. 3 — 7.

5. Te6noesa, JI.M. OcTeoMMMYHOJIOTHS U TIapa-
noutut / JLM. Tebnoesa, K.I'. I'ypesuu // [1aTonoru-
Yyeckast (GPU3NONOTHS U IKCTIEPIMEHTAIbHAS TepaIus. —
2014. Ne 3. —c 67-72.

6. benoxmnnkas ['.d. 3HaueHne OOBEKTHBHBIX
KITMHAYECKIX WHIECKCOB B MApOJOHTAILHOW IMAarHO-
cruke / I'. ®@. benoxmmnxkas, A. A. Iletn, JI. I'. Cannpira
// 36. Hayk. npaus cniBpobiTHukiB KMAIIO im. IT. JI.
Hlynuka. — K., 1999. — Bpm. 8, k1. 1. — C. 218—
228.

7. Manchini G. Immunochemical quantitation of
antigens by single radial immunodiffusion / G.
Manchini, A. O. Garbonara, S. F. Heremans // Immu-
nochemistry. - 1965. - Ne 6 (2). - P. 234-235.

8. Amntromono M.IO. MaremaTtmueckass oOpa-
00TKa W aHAU3 MEINKO-OMOJIOTHYECKUX NaHHBIX /
M.IO. Arromonos // K.: @ipma manoro apyky, 2006.-
508 c.



L
Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #4(20), 2017 EESL 107

HAYKA O SEMAE

Jlebeoes B.U.

OOKMOp 2€0.1.-MUH. HaYK, npogeccop,
Tysunckuii uHCmumym KOMHAEKCHO20 0CBOEHUs
npupoonwix pecypcog CO PAH

IMPOBJIEMBI OCBOEHHUS MUHEPAJIBHO-CBIPBEBOI'O IIOTEHIIUAJIA TYBBI

Summary: Theoretical and practical aspects mineral resources exploration potential is retarded by poor
transport infrastructure. Key words: Tuva, Mongolia, China, deposits, provinces, cool, infrastructure.

AHHOTalIl/ISI. Pecny6nm<a TriBa 06J1a,uaeT MHUHEPAIBbHO-PECYPCHBIM NOTCHIHMAJIOM, COIIOCTABUMBIM C oora-
TeimmmMu TeppuropusimMu Cubupckoro ®enepansroro Oxpyra — Kpacnosipckum kpaem, Kemeposckoii n Tomckoit
001acTsAMH, OJJHAKO CEPBEIHO OTCTAET OT HUX B COIHMAIEHO-9KOHOMHYECKOM pa3BuTHH. Ha e€ TeppuTtopun BBIsB-
JICHBI 3HAYUTEIIBHBIE MECTOPOXKIACHUS KOKCYIOMIETOCS U DHEPIrCTUICCKOTO YTIIA, KO6aJILTa, 30JI0Ta, IBETHBIX 1
PCAKNX MCTAJUIOB, PEAKO3CMCIIbHBIX 3JIEMCHTOB, PAa3JIMYHBbIX CTPOUTCIIbHBIX MATCPUATIOB, MUHCPAJIN30BAaHHbIX U
MPCCHBIX IMOA3CMHBIX BOJ, T'€COTCpPMaJIbHbIX MCTOYHUKOB. O,ZlHaKO Hn3-3a HEPA3BUTOCTHU TpaHCHOpTHOﬁ I/IH(l)pa—
CTPYKTYPBI ¥ TPYAHOIOCTYITHOCTH OOJBITHHCTBA MECTOPOIKICHHH, PACIIONOKEHHBIX B YIAIEHHBIX OT TPAHCIIOPT-
HBIX KOMMYHHKAIIH TOPHO-Ta&XHBIX paifoHaX, yPOBEHb UX XO3HCTBEHHOTO OCBOCHHUS KpaifHe HH30K. Peciry0-
nuka ThiBa, IO CyTH, OTpE3aHa OT OCHOBHBIX MaruCTPaabHbIX TPAHCIOPTHBIX APTEPUN U OCBOEHUE €€ IPUPOIHBIX,
B TOM YHCJIC 1 MUHEPAJIBHBIX PECYPCOB BCACTCA MPECUMYIICCTBEHHO B paMKax 4aCTHOI'O NpEANIPUHUMATEILCTBA.
IToBrIlIEHUE KOHKypeHTOCHOCO6HOCTI/I TyBI)I BO MHOI'OM 3aBUCHUT HE TOJIBKO OT OINCPEIKAIOMICTO NHBECTUPOBAHUA
FOpHOHpOMLII.HJ'ICHHOﬁ OTpacjv 1 MPOU3BOJICTB IO BBIIIYCKY HCO6XOI[I/IMI>IX TOBApOB 1 YCJIYI', HO U OT UHHOBAIU-

OHHOT'0 OOHOBJIEHHS YKOHOMHUKH peruoHa.

KiroueBble cjioBa: MUHEPAJIbHBIE PECYPChI, MECTOPOXKICHHS, KaMEHHBIHM YyroJib, IOIMMETa/lIbI, KOOAJBT,
TaHTaJl, HHOOMH, Melb, MOIHNOICH, PTYTh, 3KOHOMHKA, HHPPACTPYKTYpA.

IHocranoBka npobiaembl. MuHEpaIbHO-CHIPbE-
BO moTeHIman TyBbl OTIIMYaeTCsl pa3HOOOpa3ueM Io-
Je3HBIX nckonaembix. Ha teppuropun TyBel cymmap-
Hasl KIIEHHOCTH» MPHUPOJHBIX PECYPCOB MpeBbimaeT 90
tpwinonoB $§ USA, a pa3zBesaHHBIX 3arlacoB MUHE-
PaAIBHOTO CBHIPBSI B MECTOPOXKICHHUSX CTPATETHUYECKH
BaKHBIX BHJIOB MOJIE3HBIX MCKOMAEMBIX — OLIEHHUBAETCS
B 4 Tpriutnona $ USA [6, 15]. Tpu aToM, 1058 «IEeH-
HOCTH» pa3BEJaHHBIX 3aI1acOB KOKCYIOIIUXCS U HEp-
reTHuecKux yrieil TyBbl B SKOHOMHYECKOM OayiaHce
(hopMHpyeMOro TOPHOIPOMBIIUICHHOTO KOMIUIEKCa
cocraBisieT 92,7%. MuHepanbHO-CBIPEBON IMOTEH-
mran Pecniy6nku TriBa mo3BossieT popMUpoBaTh TOII-
JMBHO-3HEPTeTHUECKUH W METaTyprHYecKuil KOM-
TUICKCHI, Pa3BHUBaTh CTPOHMHAYCTPHIO M JPYTHe OT-
paciy TPOMBIIUIEHHOCTH C TIEPCIEKTUBAMH  HX
BbICOK03((heKTHBHOrO (hYHKIMOHMPOBAHMS MPU CO-
31aHUM WHPPACTPYKTYPHI, B IEPBYIO OYepeb, CKBO3-
HOM TPaHCIIOPTHOM JKEJIE3HOIOPOKHOM.

AHanu3 nociaegHux MccjaenoBanuii. bonee 20
MECTOPOXKIEHHH, BBIIBICHHBIX 10 1990 r., oOmagaioT
3HAYUTEIbHBIMH Pa3BelaHHBIMU 3arlacaMil MHHEPaJIb-
HOTO ChIpbs. B mepByro ouepenp — 3TO MECTOPOKAE-
HUS: KOKCYIOIIMXCSI M JHEpPreTUYecKUX Yriei; ce-
peOdpO-BUCMYT-HHUKEIIb-KOOATbT-30I0TO-MBIIIBIKO-
BBIX, MEIHO-CBHHIIOBO-IIMHKOBBIX  KOJIY€JaHHBIX,
TAHTaJI-HUOOMEBBIX M IUPKOHUH-UTTPHUEBBIX, 30JI0TO-
cepebpo-MeaHO-MOTNOIeH-TIOPGUPOBEIX, JKEIE30PY/I-
HBIX 0apHUT-(IIFO0PHUT-PEAKO3EMENBHBIX KapOOHATUTO-
BBIX, JINTHEBBIX, PTYTHBIX, ypaH-Poc(aTHbIX, XPU30-
TH-acOECTOBBIX U IIEOTUTOBBIX pyn [12, 15, 18].

BblesieHne HepenleHHBIX paHee YacTeil o0mei
npodJieMsl. K coxxaneHuro, 4acTHbI HHBECTOD HE CIie-
HINT BKJIAABIBATh KanuTal (1axe Ha ypoBHe 12-15% ot
CTOMMOCTH TIPOEKTa) B CHEJIKH C IIOBBIIICHHBIM

puckom [7, 13, 17]. IloaTBEpKAEHUEM 3TOTO CILYKHUT
MHBECTHIUOHHBIN NMpoeKT «Kb13pi1-Kyparuno», koto-
peiii ObIT BKIIOUWEeH B l'ocymapctBeHHBIN Peectp u
obecnieunBaics (puHaHCHpoBaHUEM U3 MHBECTUIHOH-
Horo ®ounaa Poccuiickoit ®enepamnu Ha 50%. M3-3a
0GaHKPOTCTBA YaCTHOTO MapTHEPA HAYaJO CTPOUTEIb-
ctBa ObLT10 Niepenecero ¢ 2010 1. va 2013 1. u, o cyTH,
«3aMOPO’KEHO» 110 HACTOSIIIEE BPEMSI.

eab craTbu. ['€0s10r0-3kK0OHOMHUYECKOE 000CHO-
BaHME IIeJIeCOO00PAa3HOCTH CTPOMUTENHCTBA CKBO3HOM
JKEJIe3HOJOPOKHOM Tpacchl uepe3 TyBy B MOHTOIUIO U
Kuraii — 370 01Ha U3 CIOXKHBIX MIPOOIIEM KaK ¢ 9KOHO-
MHYECKOM, TaK U C T€ONOJIUTUYECKON TOUKHU 3peHus [2,
4, 8, 18]. B pe3ynbpTaTe pemieHus 3Toi mpooIeMsbl, 0T-
KpOIOTCSL HOBBIE BO3MOXHOCTH TOPrOBO-3KOHOMHYE-
CKUX OTHOIIECHUI, B TOM YHCIIE IS BBO3a U BBIBO3a TO-
BapoB u3 Poccuu He Tonbko B Monronuto u Kutaii, Ho
U Jpyrue TpaHCrpaHu4Hble cTpaHbl lleHTpanbHON
A3suu. BBoj B 3KCIUlyaTalMi0 CKBO3HBIX JKEJIE3HOIO-
POXXHBIX KOMMYyHuKauui yepe3 TyBy u MoHronuwo B
Kuraii obecrieunt pa3BuTHE TOPHOIO0OBIBAIOIIEH MPO-
MBIIIUIEHHOCTH HE ToJdbKO B TyBe 1 3anagHoil MoHro-
md. [losiBUTCS BO3MOXKHOCTH 3((QEKTUBHOTO OCBOE-
HUSI YHUKAJIbHBIX U KPYIIHBIX MECTOPOXKIECHUN MOJIE3-
HbIX HckomaeMmbix TyBbsl, KpacHospckoro kpas u
Xakacuu.

N3noxenue ocHOBHOro mMarepuana. Tojbko B
Tyse, BOJIIM3K CTOIHIIBI pecIyOIuKy — ropojia Ke3sina,
pa3BellaHHble [0  MPOMBIIUICHHBIM  KaTErOPHsM
A+B+C1+2 3amacsl kamenHoro yris mapok JK. K u
I" Ha Kp3bIICKO# M1 DpOEKCKON TUTOIA X COCTABIISIOT
3963 MIH. T, a CyMMapHO€ KOJIMYECTBO 3alacoB U pe-
CYPCOB Ha HHTEpBaJIax IIIyOWH OT MOBEpXHOCTH 10 600
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M orieHeHbl B 10767 mutH. T. J{i1st KaMEHHBIX yTieH xa-
PaKTepHBI: HU3Kas 30JbHOCTh U MAJIOCEPHUCTOCTH, BBI-
COKHeE ToKa3aTenu criekaeMocty (o1 10 10 42 MM) U co-
nepxannit neryanx (ot 36 mo 44%), oTHOCHTEIbHAS
YHCTOTA IO TSHKEJIBIM METaJIIaM M TOKCHIHBIM DJIEMEH-
taM. BMmecTe ¢ TeMm, oborameHne JeTy9UMU U HU3Kas
30JIFHOCTH CIOCOOCTBYIOT OBICTPOH OKHCIISIEMOCTH
YIJIs1, CO3AAI0T MPOOJIEMBI IPU €0 XpaHEHUU U TPaHC-
noptupoBke [3, 6,9, 10, 15, 19]. IlpuBeneHubie cBeaC-
HHS O KOJMYECTBE pa3BeJaHHBIX 3allacoB M KayecTBE
KOKCYIOIIIMXCSI ¥ SHEPreTHYECKHX KaMEHHBIX yIJeH B
paiione KbI3blIa, CBUIETENBCTBYIOT O HEOTpaHUUYEH-
HBIX BO3MOXKHOCTSIX MX KPYITHOMAcCIITaOHOH, IIpenMYy-
MIECTBEHHO MIaXTHOW Mo0kram. K coxanennto, rpdek-
TUBHOCTh OCBOCHHS pa3BENaHHBIX MECTOPOXKICHHI
HHU3Ka M3-32 BBICOKOH CeOeCcTOMMOCTH JOOBIBAEMOTO
VTS, CIIOKHON TPAHCIIOPTHOM CXEMBI €T0 peaTn3allii,
OTCTaBaHUS TOPHO-TIOATOTOBUTEIHHBIX paboT. OcBoe-
HHe DpOEKCKOTO MECTOPOIKICHUS OCIIOKHEHO MOJ3EM-
HBIM [OXKapOM.

C 1eJpl0 MOBBINICHHUsS] SKOHOMHUYECKOH 3 dek-
TUBHOCTH OCBOEHHUS 4EpHOro "30J70Ta" W pelIeHus, B
MEPBYIO OYepeilb, IKOJOTNYECKUX MPOOIEM CTONHUIIBI
Pecrry6mmku TeiBa moaroToBieHa ImporpaMMa «IJHEp-
TeTHKa, KOMIUICKCHAS JHEProXHMHUYECKas Tmepepa-
0oTKa KaMeHHBIX yriei TyBb», pa3paboTaH TEXHOJO-
THYECKUH perIaMeHT 3aMKHYTOTO Ipoliecca IOIyde-
HUS BBICOKOKAYECTBEHHOTO OCH3MHA W3 KaMEHHBIX

yIJIel, KOTOPBIM COBMEIIAET /IBa DHEPTrOXUMHUUYECKUX
mponecca. BBINONHEHO TEXHOJIOT0-9KOHOMHUYECKOE
000CHOBaHUE CTPOUTEIHCTBA HAYKOEMKOT'O KOMILIEKCa
rryOOKOH >HEProOXMMHYECKONH MepepabOTKH KaMeH-
HBeIX yrieit Kaa-Xemckoro mecropoxxaerus. O60cHO-
BaHa BO3MOXXHOCTh OPTaHM3ALMH HWHHOBAI[MOHHOTO
TIPEATIPUSATHS 110 TPOU3BOACTBY TOBAPHBIX MPOAYKTOB
C HOBBILIEHHOM 100aBIeHHO# cTOUMOCTEIO. [TokazaHo,
4yro mnepepadorka 420 ThIC. T KOKCYIOIIUXCS YIJIeH
Mmapku I'T-IK Kaa-Xemckoro mecroposxaeHus obec-
MEYUT BBITYCK TOBApHBIX NMPOAYKTOB Ha cyMMmy 304
MJIH. py0. B TOJ], B TOM YHUCJIE: YIJIEPOIHBIX aJcOpOeH-
T0oB — 70 THIC. T Ha 210 MITH. py0.; heppocuraBoB — 12
TBIC. T Ha 24 MIH. py0.; MPOMaH-0yTaHOBOTO CHHTE3-
ra3a — 15 Teic. T Ha 12 mitH. py0.; BogsHOTO Mapa — 167
THIC. T Ha 17 MuH. pyO0.; TerioBoii sHeprun — 480 THIC.
I'kam #a 10 MuH. pyO0.; HEAITHWIMPOBAHHOTO aBTOOCH-
3uHa ¢ OY 80-95 — 80 ThIC. T Ha 25 MIH. pYO0.; aBHAIH-
oHHoOro kepocuHa Mapku T30 — 20 Teic. T Ha 6 MIIH.
py6. Ilepuon ¢ MoOMeHTa HOAMMCAaHUS KOHTpakTa Ha
pa3paboTKy TEXHHYECKOTO INPOEKTa 3HEProXUMHYe-
CKOT'0 KOMIUIEKca CTOMMOCThI0 480 MIiIH. py0. (TIpH MH-
BCCTHUIMOHHBIX T'apaHTUAX Ha €T0 CTpOI/ITeJ'H)CTBO) 0
3aBEpIICHHs IYCKOHAIaI0YHbIX pabOT W Hayana ero
MIPOMBIIIJIEHHON SKCIUTyaTaluu cocTaBuT 3 roja [3, 9,
10, 12,19].

Tabm. 1.

TexHuueckue XAPaAKTEPUCTUKH 3KCHepI/IMeHTaJH)H0ﬁ YCTAHOBKH

[Tpou3BOAUTETHHOCTH IO KOKCY 3 t/cyT
[Ipou3BoAUTENBHOCTD 1O a3y 600000 M. Ky0./Toq
Brrxoz raza 52%

Pabouas temmneparypa 400-800 rpa.
Pazmepst 1x1.5x1.2 m
Pacxon Boas! 10 M. ky0./gac
Pacxox Bo3myxa 3600 m.xy0./qac

Pa3mepsl KycKOB IOJIyKOKCa

0,5-10 x 0,5-6 cm

Mexanuueckasi IpOYHOCTh

He menee 73%

MaccoBas J0JIs CEPhI

menee 0,6%

Maccogas mons pocdopa

menee 0,06%

MaccoBas noxas yriaepoja

oonee 95,5%

TermnoTBOpHAs CHOCOOHOCTH

7000 xxai

Jpyroii TEXHONOTUYECKHUH MOAXOJ K PELICHUIO
MpoOIEeMBbI KOMILICKCHOH TepepabOTKA KaMEHHBIX YT-
JIel UCTIONB3YET CIOCO0 TepMUIECKON 00pabOTKH C T1e-
JIBIO TTOJTYYE€HHA HEHHBIX KOMIIOHCHTOB M p€aJINn30BaH
Ha 3KCIIEpUMEHTAJIbHON YCTaHOBKE HU3KOTEMIIepaTyp-
HOTO TepMOJIn3a KaMEeHHOTO yruis (Tabi. 1).

CrpipbeBasi 6a3a rOpHO-MeTAJIIYPTrHYECKOro
KOMILIEKca

Ceuneu, yunk, meos. Ha Boctoke PecmyOmmku
TriBa — Ha rpanune Tomxkunckoro u Kaa-Xemckoro
KOXKYYHOB JETalIbHO pa3BenaHo Kei3pur-TamTeirckoe
MECTOPOXKJICHUE — KPYITHOE IO 3aacaM KOTYeJaHHBIX
CBUHIIOBO-I[UHKOBEIX PYyJl C BBICOKHM COJCPKaHUEM
moJie3HbIX KoMroHeHToB [15]. Kpome cBunna (1,6%) u
mmHKa (10,2%), pynsr oboramenst 3om0toMm (1,17 /1),

cepebpom (48,7 1/1), cenenoM (76 1/T), Temrypom (14
/1), kKagmueM (0,24%) u coneprkar 3HaUNTEITbHBIE KO-
mudectBa Oaputa (6,69%). IT0 MECTOpOXKACHHE, TO
30% 3amacoB KOTOPOTO MOXET OBITh OTPAabOTaHO OT-
KpPBITBIM ~ criocoOoM, ycmemHo ocBanBaeT [OK
«JIYHCHH». BBox B 3KcITyaTanuio TOPHOPYAHOTO
MIPEANPUATHSI, 00ECTIEUNBAIOIIET0 BBITYCK KOHIIEHTPA-
TOB I[BETHBIX U OyaropoiHsix mertamios (Zn, Pb, Cu,
Ag, Au), ciocoOCTByeT pa3BUTHIO SKOHOMHUKH PErH-
OHa, TIOBBIIIEHHIO 3aHATOCTH HACEICHHS.

Cepeopo, kobanvm, nuxenv, motuibak. OCHOBON
TOpHO-MeTallTypruueckoro kommiexkca Tysel go 1991
r. oeu1 komOuHaT “TYBAKOBAJILT”, BBeaéHHEII B
aKkcrTyartaiuio B 1970 . m oOpueHTUPOBAaHHBIN HA BBI-
ITyCK K0OabTa, HUKEISI U MEAH B BHAE KOHICHTPATA,
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MOTy4aeMOro W3 KOMIUIEKCHBIX CepeOpO-BUCMYT-
MEIHO-HUKEIb-KOOAIBbTOBBIX apCEHUIHBIX PYA Xoey-
Axcwinckozo mecmopoosicdenus [12, 15]. Ammuadro-
KapOOHaTHast TEXHOIOTHs 000TaIEeHNS YTIOPHBIX CYIIb-
(hUIHO-MBIIIBSIKOBBIX Py, IPH YCIOBHH €€ COBEPIICH-
CTBOBAHUS, MPIMEHUMA AJIs TIEPepabOTKH Pa3INIHBIX
BUJIOB MUHEPAJIBHOTO CHIPbsl (30J0TOPYIHOTO, CYpb-
MSIHO-cepeOpsiHOTO, YpaH-hochaTHOTO, TUTHH-YTOPH-
ctoro penkomerauibHOro). C 1970 mo 1991 rr. noObrua
U iepepaboTka KobanpToBoit pyast B 'MI] Beipocna ¢
38 mo 85 Teic. T. CoBeplLIEHCTBOBAHUE TEXHOJIOTUU
o0orareHus apceHUTHBIX Py MPHUBENIO K MOBBIIICHUIO
CTEINCHU M3BJICUYEHUs KobanbTa ¢ 64 10 79% 1 mo3Bo-
JIAJIO BOBIIEKATh B IlepepaboTKy OoJee OemHBIE PYIIBI,
CHI3HB coJiepKaHue KobdanbTa B TOBapHOii pyze ¢ 1,19
10 0,4%. Ilo TpOrHO3HBIM OLEHKAM (haKTHIECKast

00€eCIEYCHHOCTD 3aIlacaMy COCTaBUT HE MeHee 20 JeT.
Bornbimast 9acTh 3a11acoB MPOMBIIIICHHBIX Py pacmo-
JIO’KeHA Ha TIIyOOKUX TOPU30HTAX H U UX OTPabOTKH
HE0OX0AMMa MPOXOAKA IAXTHBIX CTBOJIOB M YKIOHOB
Ha CeBepHOM M HOXHOM ydacTKax C ITOCIIEIYIOIINM
COCIMHEHNEM HX Ha ropm3oHTe 1165 M myTteBoit
LITOJIbHEH NPOTAKEHHOCTHIO OKOMIO 5 KM. DKOHOMUYE-
CKH 11e1ec000pa3Ho 0TpaboTaTh OTKPBITHIM CIIOCOOOM
(kapbepoM) cyIb(QUIN3UPOBAHHBIE CKAPHBI C apCEHUI-
HBIMH XHJIaMH 70 ropu3oHTa +1000 M, a riryOxke —
IaXTHBIM CIOCOO00M. Bo3poskaeHue Kko0OalbTOBOTrO
MIPOM3BOJICTBA BO3MOXKHO Ha HOBOH TE€XHOJIOTUYECKON
OCHOBE C HCIOJIb30BaHUEM 000TaTUTEIBHOTO MOIYIIb-
Horo xoMiutekca BTB-50 mist mepepaboTku mraMoB u3
KapT 3axopoHeHus (Tadu. 2).

Tabm. 2.

JKOHOMHKO-TEXHOJIOTHYECKHe XapakTepucTukn ycranoBku BTB-50

HanMeHOBaHME XapaKTEPUCTUKU Orenka
T'osioBasi npou3BOIUTENBHOCTh 50 TeIC. T
Cpok oTpabOTKH KapThl 3aXOpOHEHHsI u1amMoB (291 TrIC. T) 6 net
Brinmyck npoayKuuu B roj 4354 TeIC. §
BanoBas npuObUTs NpeAnpUATUS 2,18 mitH. $
PenTa0esbHOCTh IPOU3BOJICTBA: 110 YUCTOM MPUOBLIH 70%
YuncieHHOCTh Pa0OOTHHUKOB 50 gemn.
IlepBOoHayaIbHBIE UHBECTULIUU 2,22 miH. $
CpOK OKyNaeMOCTH UHBECTUIUI 12 mecsiieB

YcraHOBKa MO3BOJISIET: OCYIIECTBIISTh IIyOOKYIO
TUIOXJIOPUTHO-aMMUAYHO-KapOOHATHYIO THPOMETAII-
Jyprudeckyro nepepaboTKy HaKOIUICHHBIX TEXHOI'CH-
HBIX OTXOJ0B U MICPBUYHBIX apCCHUHBIX KO6aJ'H)TOBI)IX
PYI C U3BJICUCHUEM KOOabTa, HUKEIS, MEAH, cepedpa,
30JI0Ta, BUCMYTA, MBIIIBSIKA M JPYTUX HEHHBIX KOMIIO-
HEHTOB, 2 B MTOTE¢ — IOJy4aTh COJM KOOanbTa M KO-
0aNbT-HUKEIb-MEIHBIE METAJUIMYECKHE MOPOIIKH BBI-
COKOM LleHHoCTH U crpoca [12, 15].

Meow, cepebdpo, 3010mo, moaudoen. Ha cesepo-
BocTOKe TyBBI IeTaJIbHO pa3BelaHO AKCYIrCKOE MECTO-
poXxeHue 30JI0TO-MEJHO-MOJIHO1eH-IOPPUPOBBIX
pya [15]. Mecroposxknenue BoIsiBIeHO B 1964 romy u
npeaBapuTenbHO pa3BemaHo k 1980 r. Mecropoxnae-
HHUE OTHOCUTCA K KaTCropyuu KPYMHBIX IO 3aracaM I1o-
JIE3HBIX KOMIOHEHTOB U OTJIHMYaeTcsl 0ojiee BBICOKUM
COJIep’)KaHWeM MEJIU OT OJHOTHITHBIX IO ()OpMaIMOH-
HOH IIPUHAIJIEKHOCTH pa3padaThiBaeMbIX B HACTOSIIIEE
BpeMst 00BbekTOB (Copckoe MecTOpOXKACHHE B Xaka-
cun). B jerko odoramaemMbIx pyaax, HapsiLy ¢ MeJbio,
coJiepkarcsi MOJMOJIEH, 30JI0TO, cepedpo, peHuit u
APYTHUC IICHHBIE KOMIIOHCHTHI. yCTaHOBHeHO, YTO Ipo-
MBIIIJICHHOE OJaropoHO-METAIIFHOE MEIHO-MOJIHO-
JICHOBOE OpyJIeHEeHHe MOP(GUPOBOTO THIIA IO CKIOHE-
HUIO TpOCiIeXuBaeTcss He MeHee, 9eM Ha 1200 m. Pe-
Cypchl  30j0Ta omneHuBatorcs B 110-150 .
MecTopoxeHUE MOArNOTOBICHO K MPOMBIIUIEHHOMY
ocsoeHntro OO0  Tomesckoit I'MK  OAO
«HOPUJIbCKHUKEJIby. I'maBHbIe Ip0oOIEMEI BBOJA
€ro B 9KCIUTyaTalMI0: OTCYTCTBHE TPAHCHOPTHOM WH-
(pacTpyKTypbl; dHepreTudeckas HeoOecIeUeHHOCTb;
BBICOKAsl BEPOSITHOCTH HETaTMBHOTO BO3JCHCTBHS Ha
6uopecypceol Oacceiina pek Knmxn-xem — Xamcoipa.

Kuvizvik-Qaopckoe mecmoporcoenue [15] us-
BECTHO C JIaBHHX IIOp, JETAJIbHO M3Yy4aloch C
1949 roga. B 1949-1955 rr. oHO kBaIH(pHUIUPOBAIOCH
KaK 30JI0TO-MeIHbIii 00beKkT. Pa3BenouHbie pabOTHI
OBLTH COCPEIOTOYCHBI Ha 1-0M y4JacTKe, MpeICTaBIIsIO-
meM co6oii MaccuB rpanuToB pasmepamu 1000x(100-
200) M ¢ HAJNOKEHHON BKPAIJIEHHO-)KUILHON 30710TO-
MeIHOHM MuHepanu3amnue. [lo3aHee 00BEKT MPUBIEK K
ceOc BHUMaHHE KaK KPYITHBIH MOJMOIEH-MEIHO-TIOP-
(¢upoBHIi WTOKBEpK. MOIHOAEHOBO-METHASI MHHEPA-
JMU3aIMs [ITOKBEPKOBOTO THIIA HAa MECTOPOXKICHHU
pasBura Ha mwiomaau 3,5x(0,3-0,5) kM, HakIabIBa-
eTcs Ha M3MEHEHHBIE TIOPQHPHI U BMEIIAIOIAE OKBap-
[{OBaHHbBIC ¥ KBAPI[-CEPHUIIUTOBBIC THIPOTEPMAIUTHI. B
1954-1956 rr. sTa pynHas 30Ha Oblia BCKpbITa KaHa-
BaMH, B IEHTPAILHOW €€ JacTu mpoOypeHbl 4 CKBa-
*KHHBI TyOnHON 84—181 M. KaHaBamu 1 CKBaKWHAMHU
YCTaHOBIIEHO MPOXKMUIKOBO-BKPAIUIEHHOE LITOKBEPKO-
BOC MOJIUOICHOBO-METHOE OPYICHEHHUE, TIPEACTABICH-
HOEC MOJIUOJICHUTOM, XaJIbKOIIUPHUTOM, OOPHHUTOM,
SHEPTHTOM, BCTPEYAIOTCS TalicHUuT U caneput. Conep-
skanne menu 0,03—-2,6 %, moanoaena 0,005-0,03 %. B
1972-1975 rr. B npoliecce KpyMHOMACIITaOHOM reosto-
THYECKOW CHEMKH HAa MECTOPOXKICHHH OBLIM MPOBE-
JICHBI TEOXHMHUYECKHE W TeO(PHU3MUECKUE (METOAOM
BII) ucciemoBanust B8 macmrade 1 : 10 000, npotigen
psan xanaB (byxapos u np.1977). Ha ocHOBe 3THX naH-
HeIX B 19761977 rr. nmpoBeACHBI CIICIMATH3HPOBAH-
HbIE TOMCKOBBIE paboThl (Yccap,1978), HanpaBieHHbIE
Ha YCTaHOBJICHHE WCTHHHBIX MAcCIITa0OB OPYICHEHUS
C MOBEPXHOCTH U Ha TayOonHy. CyMMapHBIC PECypChI
Kebik-Uagpckoro mMecropoxaeHust kareropuii P1+P;
cocraBumu mo meau 1800 TeIC. T, MO MOJIHOICHY
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71,6 ThIC. T. [TorckoBBIC paOOTHI IMOKA3AIIH, YTO CTPYK-
TYpbl, KOHTposupytomue pasmemnenne Koizpik-Uaap-
CKOTO MHTPY3WBa, PyIOHOCHBIX HOP(QHPOB M METACO-
MaTHTOB NPOJOJDKAIOTCS B 3allaHOM HAIIPaBICHUU U
MIPOCIICKUBAIOTCS B UCTOKHU PYUbs. JKenBak 1 BEpXOBBS
p. Me3senb. 31eck yCTaHOBIEHBI MOIIHBIE 30HBI KaTa-
KJ1a3a, ApOOJICHNsI U U3MEHEHHS [TOPOJl, HHTPY3UBHbIE
Tella TPaHUTOB, MPOSIBJICHUS] MEJHOH MUHEpaIH3allHH,
TeOXUMHUYECKHE OpEOJIbl MEAM, MOJHMO/EHa, LUHKA,
anomaiuu BII mHTeHCHMBHOCTBIO 10 6-8 %. OTO maér
OCHOBaHHE IIPOTHO3UPOBATh CKPBITOE OpYICHEHHE
KBI3BIKYaIPCKOTO TUIIA U Ha 3alaHoOM (DJIaHre MecTo-
poxnaenus. [lepcriekTHBHAS IIIOMIATs HA OpYyICHEHHE
cocTaBiser okoio 3 kM2 TloacuMTaHHBIE METOIOM
aHaJIoOruil pecypcebl kateropuu Pz st ydactka XKen-
Bak—Me3ennb Mo MEINW COCTaBWIN 525 THIC. T, IO MO-
mbnaeny — 22 Teic. T. Takum obpazom cymmapHvie
npocrosHvie pecypcovl kamezopuil P1+Py+P3 Kuisbik-
Yaopckoeo pyoHoco noasi  CcOCMAGAAIOM.  Meou
2350 mwic. m, moauboena 93,6 moic. m.

3onomo, cepebpo u 3nemeHmuvl HIAAMUHOBOU
epynnut. Tepputopust TyBbl ABI€TCS OAHUM M3 CTa-
pe#ux palioHOB 3010TO00bI4H, ¢ 1838 1. oTpabathi-
BaJIMCh B OCHOBHOM 30JIOTOHOCHBIE pocchimu. Crapa-
TeNbCKasl JOOBIYa 30JI0Ta HE COMPOBOXKAAIACH HOCTA-
TOYHBIMH  00BEMaMH  pa3BeJOYHBIX  paboT, B
pe3ynbpTaTe 4ero yxe B Hadame 50-X rogoB rocympap-
CTBEHHAs TOOBIYa ObLIA MPaKTHYSCKH MpeKpaleHa “B
CBSI3U C MCTOIICHUEM 30JI0TOHOCHBIX pocchinein». [lo-
uckoBble padoTel TyBunckoi I'PO 1980-1993 rr., mpo-
BeJI€HHBIE B AMBLIO-CBICTBITXEMCKOM Y3J1€, T0Ka3alu
HETPaBOMEPHOCTh BBIBOZA 00 HMCTOIIEHUH POCCHIIEH.
Ha momanu 6onee 900 kB. kM Oblila BBISIBJICHA MPO-
MBIIUICHHAS 30JI0TOHOCHOCTH JOJHH p. CHICTHIT-XeM U
e€ mnpuToKkoB. Pa3BemaHHble 3amachl HK30T€HHBIX
(bompmoit u Maerit Anrusik, benenur, Uépnas, Iller-
Xem, baxxn-XeM u 1p.) ¥ IPOTHO3HEIE PECYPCHI YHIO-
reHHBIX (OKTSIOpbCKOE) MECTOPOKACHUH ITO3BOJIIIIN
MPUCTYIUTH K (POPMHUPOBAHUIO Ha ceBepe TyBBI KpyTI-
HOTO paii0Ha 30JI0TOJ00BIUH, a TaKXKe K BO30OHOBIIE-
HUIO TIONCKOBBIX W OIIEHOYHBIX paboT Ha 30II0TO, ce-
pebpo u mmarunouns [15]. B TysMKOIIP CO PAH
k.r.-M.H. C.I'. TIpyTHUKOBBIM COCTaBJIE€H KOMILJIEKT
MIPOTHO3HBIX KapT 30JIOTOHOCHOCTH TePPUTOPHH TyBEI.

Oxmsbpucroe (Boeomoaposannoe) mecmopooic-
Oenue ManocylIbOUIAHON KBapIEeBO-KUIBHON (Qopma-
I[IMM TIPEJICTABIEHO CEpPHEH XKUIIBHBIX 30H, IIPHYPOUEH-
HBIX K CHCTEME pa3IOMOB CyOMEpHIMOHAIBHOTO IIPO-
CTHpaHUs, IO KOTOPOH CONpSDKEHBI BMEMIAIOIINe
MOPO/Ibl YHUHI'MHCKOH U aJlacyrCKON CBUT BEH/1A U BEpX-
Hero KeMmOpwsi, IPOpBaHHbIE INTOKaMH radbopo opjo-
BUKCKOTO Bo3pacta. Hambonee KpynHble KBapLEeBbIE
xuisl CtemanoBckas, ['puropsenckasi, lllupokas u
Hukoibckast — MMEIOT HETIOCTOSTHHYIO MOIITHOCTG C Ya-
CTBIM YepeJIOBAaHUEM Pa3AyBOB (10 2-6 M) U MEPEKH-
MoB. CozmeprkaHue 30J10Ta B KBapIEBBIX JKMJIAX KOJIeO-
nercs ot 2 10 40 /1. YacTto BcTpedaeTcs MPOXKHUIKA U
BKpAIUICHUS CaMOPOJHOTO 30J0Ta, OJHAKO OOoibIIas
4acTh €ro CBsI3aHa ¢ MIMPUTOM U apceHonnputoM. [1po-
THO3HBIE PECYPCHIL, MOJICUNTaHHbIEe paHee Mo 10 xuib-
HBIM 30HaM, OICHEHBbI B 6722 kr. JlOMOJHUTEIBHO B
PYJIHOM MOJI€ BBISBIEHBI e1I€ 7 AKUIbHBIX 30H, PECYPCHI

30J10Ta B KOTOPBIX OICHEHHI B 4352 KT, 6 W3 HUX TPO-
clexeHbI 10 TIyouHb! 190 M 6€3 MpU3HaKOB BRIKJIMHHU-
BaHWA HU IO MOIIHOCTH, HU IO COAEpKaHMIO. B pe-
3yNbTaTe N3y4deHUs (DIFOMIHBIX BKIIOUEHHI B KBaple
Pa3IUYHBIX CTaJUH W3 KU MECTOPOKACHHS OIpEre-
JIeHBl (PU3UKO-XMMUYECKHE MapaMeTpbl KPEMHHCTO-
OvKapOOHATHON aMMHAYHO-METaHOBO-YTIIEKHUCIION py-
J000pa3yoIieil CUCTEMBI, CBHJICTENBCTBYIOIUE O BbI-
COKOH BEpOSTHOCTH (POPMHUPOBAHMS MPOMBIIUICHHBIX
KOHLICHTPALMH 30JI0Ta Ha TIyOUHAxX /10 4 KM IIpU TeM-
neparype 200-310°C u naBnenun — 850-2100 Oap.

Tapoanckoe mecmoposicoenue 30J30Ta B MarHe3u-
IBHBIX W WM3BECTKOBBIX CKAapHAaX BBISBICHO B 1962
roxy, pasBenaHo k 1984 roxy. [Iponano Ha ayknnoHe B
2004 rony OOO «TAPOAH-T'OJI[]» mns momoiHH-
TEJIFHOTO T'€0JIOTHIECKOTO M3YUSHHMS C TOCIEIYyIOMmei
Jo0bIue 1 repepaboTKON Py IO TEXHOJIOTHU TPaBH-
TallMOHHO-YaHOBOTO U3BJICUEHHS 30510Ta. PynHOE mone
TapnaHckoro MeCTOPOXICHHMA 3aHHUMaeT IUJIOIIAIh
okosio 1 kM2, B mpejienax KoTopoii passenano 14 pysa-
HBIX TeJ, OTCTOSIIMX ApPYyr oT apyra Ha 80-120 M.
MoOUIHOCTh PyIHBIX Tel 00bIYHO 1—3 M, B pa3jiyBax a0
7 M, npotskeHHOCTh ux oT 50 M 10 300 M. Conepika-
HHE 30JI0Ta B PyJHBIX TEJIaX KpaifHe HepaBHOMEpPHOE
(ot 2 mo 100 r/T, B cpemrem 9,1 1/T). B HacTosmmee
BpeMsi Ha MECTOPOXICHUH peaM3yeTcsi KOMIUIEKC
TOPHO-TOOBIYHBIX U 000TaTUTEIBHBIX PadOT C UCHONb-
30BaHMEM TEXHOJOTHII YaHOBOTO BCKPHITHSA M 00OTa-
IIEHUS YIIOPHBIX PYI.

K uncny nepcreKTUBHBIX 0OBEKTOB JUIS Hapally-
BaHUS MPOMBIIUICHHBIX 3aIaCOB 30JI0Ta M HX IMEpPBO-
ouepeqHoro ocsoeHus, kpome OkTs6prcKoro u Tap-
JIAHCKOTO MECTOPOXKJIeHUH, OTHOCATCST Xak-Canupckoe
(Anpan-Maanpipckuii pyaHBIA y3en) u [opaeeBckoe
(KapabenpabIpcKuil pyAHBINA y3€1) MECTOPOXKICHUSI.
[TporHo3HBIE pecypchl 30J10Ta MEPBOrO M3 HHUX OIle-
HeHbl 10 riryounsl 300 M B 45 1. PecypcHEI moTeHuan
Tepputopun TyBBI 1O 30JI0TY OPHEHTHPOBOYHO OIle-
HeH B 433 T, U3 KOTOPBIX HE MeHee 67 T COCPEAOTOUEHO
B POCCBHIIHBIX MECTOPOKICHHSAX, a CyMMapHas LEH-
HOCTb IFIAHUPYEMOTO K JI0OBIUE MIJIMXOBOTO U PYIHOTO
30J10Ta MOXeT cocTaBuTh 6osee 3 mapa. USD. Crapa-
TeJIbCKHE apTenu TyBBI JTOBENH €KETOJHYI0 TOOBITY
Metaima 70 1700 kr, a 70110 B IPOU3BEAEHHOM BaJo-
BOM IIpoAyKTe pecryOmuku — 110 27%.

Peakue MeTannabl M peakKo3eMelIbHbIE 3JJle-
MeHTHI. Pecrry6uinka TriBa SIBIISIETCS] 4aCThIO KPYITHOM
LenTpanbHO-A3HaTCKON PEIKOMETANbHOM MPOBHH-
LINH, B KOTOPOH BBISIBIIEHBI MHOTOUYHCIIEHHBIE 00BEKTHI
PEIKOMETAIUIBLHBIX U PEKO3EMEIIbHBIX PY/L pa3IndHON
(opmaroHHO! pHHAATIEeXKHOCTH. B nx uncne: Ymyr-
Tanzekckoe TaHTan-HMOOHMEBOe, TacThIrcKoe JMTHEH-
OCHBIX IIErMaTHTOB, APBICKAHCKOE LUPKOHUH-UTTPH-
Boe, Kapa-Cyrckoe 0apuT-QurroopuT-peaKo3eMebHO-
JKene30pyaHo-KapOoHaTuTOoBOE U JIp. [15].

Tauman, nuobui. B 1984-1987 rr. nposeneHa
JeraiabHas pa3Benka Yiye-Tauzekckozo MECTOPOXKIie-
Hus ¢ yrBepxaeHueM 3anacoB B ' K3 CCCP, kotopoe
PacIoJIOKEHO Ha BOJOpAa3fene UCTOKOB pek Dp3HuH U
Bypen B Haropse CanruneH. PynoHocHsiit Yayr-Tan-
3€KCKUI1 MaCCHB IIEJIOYHBIX allorpaHUTOB PACIIOI0XKEH
B I0ro-BocTouHOM yactu TyBbl B peaenax CaHTruiaeH-
ckoro Onoka TyBHHCKO-MOHIOJBCKOTO CErMeHTa
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IIACII, roe oH mpopbiBaeT MeTamMop(hU30BaHHBIC
BEHI-KEMOPUHCKHE TEPPUTCHHO-KapOOHATHBIE TOJIIN
Kaaxemckoit cTpykTypHO-(panmansHOM 30HE. Maccus
CJIOKEH KBapIL-aJbONT-MUKPOKIMHOBBIMH aIrlOTpaHH-
TaMH, C KOTOPBIMHU CBSI3aHO KOMILJIEKCHOE pPEAKOMeE-
TaJulbHOE opyaeHeHHe. OH UMEET BBITSHYTYIO B FOTO-
BOCTOYHOM HarnpasiieHnu ¢popmy mroksepka (1.9 x 0.7
KM), KOTOpBIH TpociexeH Ha nryouny no 700 m 6e3
NPU3HAKOB BBIKJIMHUBAaHU. J{J1s1 pyHOH MUHEpann3a-
MM XapakTepHO NPHUCYTCTBHE AIOMO(DTOPHUIOB
(KpHOJUT, TOMCEHOIUT, reapkcyTuT — A0 10%). u-
POKO pa3BUTHI raJIeHUT, chaynepuT u muput. Peaxome-
TaJUTbHBIC MUHEPAJIBI IPEACTaBICHBI TUPOXIOPOM, KO-
JTyMOUTOM, IUPKOHOM M TOPHTOM, PEXKE BCTPEUAFOTCS
(heprycoHuT, rarapuHUT, 6ACTHE3UT U HTTPOQIIIOOPHUT.
MecTopoXIeHHE ABIACTCA KPYITHBIM OOBEKTOM, MPH-
TOAHBIM K OTPabOTKE OTKPHITEIM criocoboM. Okymae-
MOCTh KaIBJIOKEHUI — 6 JIET NPH MPOU3BOIUTEIBHO-
CTH 1O pyae — 5 MuH. T /rog. O0ecrne4eHHOCTh 3arma-
camu — 40 niet. [{eHHOCTh MOJIe3HBIX KOMIIOHEHTOB, 0¢3
yuéTa 3aTpaT Ha 3KCIUIyaTallMOHHYIO pa3BeAKy, IO-
6611y U nepepaboTKy KOHIUIIMOHHOM pyIibl, OIICHHUBA-
ercs B 5 mupa. USD, a oxugaemas CTOUMOCTb TOBap-
Hoit mponykuuu B 300 muH. USD/ron ¢ 6amancoBoit
npuObLTBo — 120 Mima. USD/rom.

Hmmpuit, yupxonuit. Apvickanckoe mecmopodrc-
OdeHue — KPYITHOE TI0 3armacaM penkux 3emenb. OHO BbI-
siBIICHO B 1952 T. ¥ IpeIBapUTEIIFHO Pa3BeNbIBAIIOCH B
1955-1959 u 1988-1992 1T. ¢ 0TOOPOM KPYITHOOOBEM-
HBIX TEXHOJIIOTHIECKHUX MP0o0. MecTopokaeHne pacmto-
yaraeTcsa B 8§ KM 0T AKCYTCKOTO 30JI0TO-MEIHO-MOJIHO-
JCH-TTIOP(HPOBOTO MECTOPOKICHUS U KOHTPOIUPYETCS
CYOIIMPOTHON TEKTOHMYECKOW 30HOM, OMepsroIei
Kannatckuii pazinom. OHO IPUYPOUYECHO K alMKaIbHON
YacTH MacCHBa CHEHUTOB, IPETEPIEBIINX IIEIOYHOMN
MeTacoMaro3. [JlaBHOE pyIHOE TeJo MpPEeICTaBICHO
anpOuTUTAMH, UMeeT (POopMy Y/UIMHEHHOTO B IIMPOT-
HOM HAIpaBJICHUHU KyIojla. MOITHOCTh PyIHOTO Tena
u3Mensierca ot 15 M 1o 70 M, NpoTSKEHHOCTH BIOJIb
30HBI Ipobnerns — 375 M. [{ns pyn xapakTepHO pe3koe
mpeobiasaHie UTTPHUEBBIX 3eMeNb HaJ IIepHEeBRIME. B
JKIJIaX COOTHOIICHHUE UTTPUEBBIX U IIEPUEBHIX 3eMEIh
nocturaet 4:1, BO BKpaIuIeHHBIX pyaax 2,5:1, a Ha riy-
OOKMX TOPU3OHTAaX O3TO COOTHOLIEHHWE COCTaBISET
1,3:1. OCHOBHBIM HOCHUTEIIEM PEIKO3EMEIbHBIX dJie-
MEHTOB B pylax sBisieTcsi (eprioCOHHUT, ¢ KOTOPBIM
cBsa3aHo 61,8% Bcex peakux 3eMesib, C MAJIaKOHOM —
21,6%, mupoximopom — 9,7%, mpuoputom — 5,7%.
(Tabm. 3).

Tabum. 3.
XapakTeprCcTHKA pa3BeaHHbIX 3aMacoB MeCTOpoxaeHus Apbickan [15].
Pynsr En. IIpoxunkoBo-BKparn- Kunbuble pyast
H3M. JICHHBIC PY/IbI
G G, ¢ G,
Pyna T.T 4079 2144 5 3
CymMa OKCHJOB peakux 3eMenb (Y TpyIsl) T 21020 8 580 166 74
— mstrokuck Huobust (Nb205) T 17193 7077 87,1 21
— nByokuch nupkonus (Zr20) — 148 690 454 600 1360 779
— msitnokuck Tanrtana (Ta205) -"— 937 407 4 2
— nByokucs raduus (Hf20) -"- 3252 858 33 19
ConepxaHust:
— CyMMa OKCHJIOB peIKHX 3eMenb (Y TPYIIIIBI) % 0,52 0,40 3,26 2,80
— marrokucu Hunobuss(Nb205) -"- 0,42 0,33 1,71 0,81
— nByokucHu nupkouusi(Zr20) -"- 3,64 2,12 26,78 29,52
— nsrrnokucH TanTtana(Ta20b5) — 0,023 0,019 0,069 0,064
— nByokwucu raduus(Hf20) =" 0,080 0,040 0,65 0,72

Ha 0a3e pa3BeJaHHBIX 3aIIacOB MECTOPOIKICHHS
BO3MOXXHO CO3JIaHUE TOPHOPYAHOTO MPEANPHUSATHUS
MOITHOCTBEO 200 TBIC. T PYHBI C BRIITYCKOM MPOIYKIIUH
crouMocThro 17 muH. $/rox.

Jumuit. Tacmuieckoe mecmopodicoerue I0Kau-
30BaHO B KapOOHATHBIX MOPOJAaX YaPTBICCKOW CBUTEHI
BEPXHETO MPOTEPO30sl U mpencTtaBieHo 120-10 cOmm-
YKCHHBIMH JKUJIAMHU CIIOyMEHOBBIX [IETMATHTOB, KOTO-
pBI€ COCPEIOTOYCHBI B JKWJIBHOM TIOJI€ MPOTSIKEHHO-
ctpio 1200 M mpu mmpure 375 M Ha 10)KHOM 1 150 M —
Ha cesepHOM (ianrax [15]. Ha rmybuny mermartuto-
BBIE XKHIIBI TIpociexeHbl 10 700 M 6e3 MPU3HAKOB BBI-
KIMHUBaHUs. Hambonee NpOIyKTUBHBIMHU SIBIISHOTCS
LCHTpaJbHAsE W, OCOOCHHO, I0XKHAs YaCTH JKWIBHOTO
noys, Tae cocpenorodeHo Oonee 80% Bcex 3amacoB
OKHCH JIUTHS ¥ TIOMYTHBIX KOMITOHCHTOB. J{TiHA KuT —

1o 600 M, popma — mmuTooOpa3Has, HepeJaKo BCTpeda-
FOTCSl BETBSIIMECS JKUIBL. PyIHBIC MUHEpalbl Tpea-
CTaBJICHBI TIPEOOJIATAFONIUM CIIOTyMEHOM, B MEHBIIIEM
KOJIMYECTBE MPUCYTCTBYIOT KACCUTEPUT, TeIbBUH, Oe-
PpWILL, OPTHT, IUPTOJIHUT, KCCHOTHM, (PEPTIOCOHHT, KO-
JTyMOUT-TAHTATHUT, (IFOOPHUT. [JABHBIM IOJIE3HBIM
KOMITOHEHTOM SIBJIsieTcsl JIUTUH, 93% KOTOpOro CKOH-
LEHTPUPOBAHO B CHOAYMEHE W JHUIIb 7% paccesHo B
apyrux MuHepanax. CpegHne comepskaHus OKHCH JIH-
THS TI0 MecTOpoXxaeHuto — 1,46%, comepxkanue Croy-
MeHa B pygne 20-22%. [TomyTHBIMA KOMIIOHEHTAMH SIB-
JSI0TCSA:  OepWIUINN, TPEACTABICHHBIH TeIHbBUHOM
(cpennee coaepxxanue 0,022% BeO, 3amacer 8 813 1);
HUOOMI W TaHTaJ, COCPEJAOTOYCHHBIC B MHHEpaIax
TPYIIBI MAPOXJIOpa, GEepriocoHnTa U KorymOuTa (3a-



L
EEST| |

112 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#4(20), 2017 ===

nacel Nb2Os 7 824 T, cpennee conepskanue 0,019%; 3a-
macel Ta20s5 — 3 949 1, — 0,0097%); 0110BO B KacCHTe-
pure (3amacel Mertamma 21 363 T, 0,052%). B
(hepriocoHUTE coeprKaTCs TAaKXKe peaKHe 3eMITH (cpe-
Hee coxepxanue B pyzae 0,44%). MecropoxneHne
HAaXOAWTCSI B yCJIOBHSAX, OJTarONpHUATHBIX JUIL OTKPHI-
ToW pa3paborku. 3amacel TacTBI'CKOTO MECTOPOXKIe-
Hus yrBepxkaeHsl ['K3 CCCP B 1962 r. B konudecTse:
pyana — 40 737 ThIC. T, OKUCH JIUTHA — 596 THIC. T, Cpefi-
Hee cozepkanue okucu uTus — 1,46%. OHM OTHECEHBI
k kateropuu C, u3-3a OTCYTCTBHUS IPOMBIIIIEHHBIX
TEXHOJIOTHUECKUX UCIIBITAHUH. 3amacel IUTHSA B CIIOLY-
MCHOBBIX IIETMaTUTAX B PYAHOM II0JIE MECTOPOXKICHUS
TacTeir Ha TpaBoOEpexKBE PEKH XYCHIMH-TON IO3BO-
JSTFOT CO34aTh TOPHOPYAHOE IIPOU3BOJCTBO C TOAOBBIM
obremoM mepepaboTku 100 TBIC. T TOBapHOH pyHBI C
conepxanueM okcuna mutug 1,4% i Beimycka Oe-
PHILTHH-IIMPKOHUK-TUTHI-(hTOpHCcTOTO 7,5% KOHIIEH-
Tpata CTOMMOCTBIO 4,6 MiH. $/TO; WM MeTainye-
CKOTO JMTUS Ha CyMMYy, MpEBBIIIAIONUIYI0 65 MIIH.
$/ron.

Pmymep. IIpoMBIIUIEHHBIE PTYTHBIE OOBEKTHI
Tyssl pazmeiens! B Yazaapip-Tepaurxalickoil Mera-
JIOTEHHYECKOH 30HE, B KOHTYpax KOTOPOH BBIIEICHBI
Tepnurxaiickoe, Tynykckoe, beprmarckoe, Yanan-
ckoe, Yanailnmeirckoe, Onpaurxemckoe, Yazagpckoe
pyasbie mons [15]. Hanbonee m3ydaennoe Teprmurxaii-
CKO€ pyAHOE IoJie BKiIroyaeT 6osee 20 pymomposiBie-
HUH U SBIIETCS HanOoJee MEPCIEKTUBHBIM UL BBISB-
JICHUS HOBBIX PYAHBIX 00BeKTOB. OJTHOMMEHHOE JKUIb-
HOE MECTOPOXKICHHE KBapI-0apUT-KMHOBAPHBIX DY
JICTaJbHO pa3BEaHO M MHTEHCHUBHO OTPabaThIBAJIOCh
Pa3BeLOYHO-IKCIUTYaTaI[HOHHBIM MIPEIIPUSITHEM
rOPHO-000raTUTEIHHOTO KoMOuHaTa
«TYBAKOBAJIBT» ¢ 1975 mo 1986 rox. Exeromno
npou3BogwiIock 10 40 T MeTalIMYecKod PTYTH Ha
cymmy okouo 160 teic. USD. Pyanoe none Tepnurxaii-
CKOT'O MECTOPOXKIEHUS CI0XEHO 3P y3UBHO-0CAT0U-
HBIMH OOpa30BaHMSIMHU HIDKHETO JeBOHa (Mopupu-
Tamu, Qenp3uT-nmophupamMu, ux TyGoOpeKInsIMu), Ko-
TOpBIE TPOPBAaHBI MAJIBIMH MHTPY3MBAMH CPEIHETO U
OCHOBHOro cocrtaBa (radb0po-muabasbr, radOpo-IHO-
puthl). PTyTHas MuHepanu3aius JOKaJIu30BaHa B KOH-
Typax >KUJIbHBIX 30H, CEKYIIX BYJIKaHOT€HHO-0CaI04-
Hble OOpa3oBaHMs M HWHTPY3HUBHI. I[IpoMbInuTeHHas
4acTh PYAHBIX TEJ OMpeAesIach OOPTOBBIM COJEpIKa-
HueM ptyTH 0,07%. MakcuManbHas JJIMHA pyHBIX T
nocturaeT 315 m no npoctupanuto u 230 M o naje-
H1o. Popma pyaHBIX Tel JIMH3000pa3Has, cToia0000-
pasHas. BeliensroTca BKpaIUIEHHBIE, NPOXKHIKOBO-
BKpAaIUICHHbIE X OpPEKYUEBBIE TUIIBI Py, B KOTOPBIX BbI-
sBieHo Oosee 30 rUMOreHHBIX U 16 THIIepreHHbIX MH-
HepasoB. [ 1aBHbBIN pyAHBII MUHEpal — KUHOBapb. [lo-
CTaTOYHO MIMPOKO PAaCIpPOCTPAaHEHBI IUPHUT, MAPKa3uUT,
B MaJbIX KOJMYECTBAX BCTPEYAIOTCS TEMATHT, XaJIbKO-
MHUPHT, BaKUT. K pelKuM TMIOr€HHBIM PYIHBIM MH-
HepayaM OTHOCSTCS callepuT, MeTallnHHA0APHT, OHO-
¢purt. V3 uncna HepyIHBIX KIIBHBIX MAHEPAIOB IIpe-
obyasatoT KkBapm W 0OapuT, pexe NPHUCYTCTBYIOT
kapOoHaThl. KOHEUHBIMU NPOAYKTaMH THAPOTEPMAIIb-
HOTO M3MEHEHHs] BMEIIAIOMIUX MOPOJ SBISAIOTCA ILU-
POKO pacnpoCTpaHEHHbIE: KAOJIUHUT, TUKKUT, XJIOPUT
U TUApoCIIoNsl. B mpenenax pyaHbIX Tl BBIACISIOTCS

: a) yoorue pynsl ¢ cogepxanneM pryta meHee 0,07%;
6) psnoseie pynel — ot 0,07% mo 0,4%; B) Ooratsie
pyxsl — 6onee 0,4%. PasBenannsie 3anmacel Tepaurxai-
ckoro Mectopoxkaerns obutn yrBepxkaeHsr ' K3 CCCP
B 1954 r. mo kareropusm B+C1+C; B komuaectse 1404
1. B HacTosmee Bpems Ha ['ocOanaHce 9ncIuTCs 1O Ka-
teropusim: A+B+Cy pyast 698 ToIc. T, pTyTu 1 548 T
(cp. 0,2218%); C2 — 264 ThIC. T pyasl U 548 T MeTama.
OcraBiinecs B HeJjpax 3amnacel pTyTH coCTaBIs0T 2500
T, a ¢ Y4€TOM 3aI1acoB NPeIBAPUTEIBHO Pa3BEeJaHHOTO
AP3aKCKOTO MECTOPOXKIEHUS, pacnojoxkeHHoro B 10
KM K CEBepo-BOCTOKY oT Tepmur-Xasi, mpeBbIIalOT
3000 1. Ux obmas nerHocts — 120 muma. USD. Ilep-
CIIEKTHBBI HApaIlMBaHMS CHIPEEBON 0a3pl MO PTYTH
CBSI3aHBI C BBIIBJICHUEM 00BEKTOB 30JI0TOPTYTHOH Py I
HOM popmanmu B OumymckoMm, [lenmsopyrckom u Bap-
JIBIKCKOM Y3J1aX.

Kapoonamumoevie mecmopoxncoenus (Kapacyr-
ckoe, Yaiimoxemckoe, Ynataii-Ho3ckue) 6aput-dhiaroo-
PUT-CUAEPUT-PEIKO3EMENbHBIX pyA Ynataili-Halimto-
xeMckoro (LlertpansHo-TyBHUHCKOrO0) IOsica peKOMEH-
JIOBaHbl K IPOMBIIUIEHHOMY ocBoeHuto. I[IpoBeneHa
KOppeJsLus UX ¢ aHAJIOTMYHBIMU 00bekTamu 3abaiika-
mbsi, MorTronmuu u CeBepHoro Kuras, onpenencr adbco-
JIIOTHBIN Bo3pacT — 119 Ma, naHa olieHKa NEpCreKTUB
BBIBIICHUSI HOBBIX NPOMBIIUIEHHBIX OOBEKTOB 3TOTO
tuna Ha repputopuu TyBbl u Monronuu [15].

Kapacyeckoe xapbonamumosoe xene3opynHo-
6apuT-QIIOOPUT-PEAKO3EMETBHOE  MECTOPOXKICHHUE
PacIoyio’keHo B 8 KM K 3amaay oT coMoHa Ak-Jlypyk.
B ero reojorn4eckoM CTPOCHHH YYacTBYIOT HIDKHE-
kemOpuiickue 3 y3uBHO-0CaTOUHBIE U TEPPUTCHHbBIE
OPJIOBUKCKHE MOPOJbI, TMPOPBaHHbIE HHTPY3HBAMH
rab0pO-MOHIIOHHTOB U TPAaHO-CUEHHUTOB TOPTaJIbIK-
ckoro komiuiekca (v-y§ D3 — C1 tg). PyaoHocHbIe Kap-
OOHATHUTHI TPUYPOUEHBI K KPYITHOH 30HE pa3IoMOB, 00-
Pa3yIoIUX CUCTEMY CONPSKEHHBIX MKy cOOOH BET-
BAIINXCS  Pa3pbIBOB, KOTOPHIE  CONPOBOXKIAFOTCS
cepHell ONEepSAIOIINX JN3bIOHKTUBHBIX HApyLICHUH
BTOPOTO MOPSI/IKA U BMEIIAIOT TeJa CUIEPUT-(ITIO0PHUT-
O6apuT-reMaTHTOBBIX pyA. Ha MecTopoXkaeHuH BBISB-
JICHO 8 pyIHBIX TeJ JIMH3000pa3Hol (GopMBbI ¢ pazme-
pamu ot 30x170 M 10 100x850 M. B mpocTpancTBe pya-
HBIE T€Ja UMEIOT CTOJI0000pasHyto hopMy U mpocie-
xkeHbl 1o rnyounsl 1000 M. MecTtopoxneHne mMmeer
OTYETIIMBO BBHIPAKESHHYIO 30HY OKHCIICHHSI 10 TITyOUHBI
100-300 M. Beiensiercst aBa THIa pyJ: OKUCICHHBIE H
nepBUYHbIe. [lepBble CIOXKEHBI THIPOOKUCIAMHU XKe-
ne3a (TMAPOTEeMaTUTOM, TE€THT-TUIPOTETHTOM, OapH-
TOM ¥ (DIIIOOPUTOM), BTOPBIE — CHICPUTOM, OapUTOM,
¢umoopuroM n remarutoM. Cpenyl OKHCICHHBIX PYI
BBIJIEIISIOTCS pybl | copTa co cpeHuM conepKaHreM
xenesa 6osee 26% u pyast |l copra — 23-26% xenesa.
3amacs! pyx | copra cocrapmsroT 93,36 MutH. T (Cp. co-
nepxxanue xeneza 32,13%), 1l copra — 31,58 muH. T
(25,13%). PazBenanHbIe pyABI MECTOPOXKICHHS XapaK-
TEPU3YIOTCS MPUCYTCTBUEM B MPOMBIIUICHHBIX KOJIH-
gectBax Qumroopura (9,0-13,63%); Oapura (14,24—
22,96%); penxux 3emens uepueBod rpymmsl (0,87—
1,12%); urtpus (0,25-0,36), 3aKkm04EHHOTO BO (DIIr00-
pure; crponnms (1,82-3,99); monubnena. B kommiekc-
HBIX (DITFOOPUT-0APUT-CUIEPUTOBBIX pyAax CpeaHee
coJiepKaHue jkeie3a cocraBiser 32,2%, Oapura —
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17,58-20,36%, duoopura — 11,73-13,0%. Oo6mwme 3a-
Machl OKHCJICHHBIX U MEPBUYHBIX JKEJIE3HBIX PY[ Olle-
HeHsl B 270,84 miH. T. [To cocrostamro Ha 1.01.1983 1.
Ha OamaHC  TIOCTaBJIEHBI:  3alachl  KaTEropuit
A+B+C1+Co — 319,6 MITH. T KOMIUIEKCHBIX PYI; IIPO-
THO3HBIE pecypchl P1— 782 muH. T, P2 — 473,7 MuH. T 1
P3— 50,8 MutH. T pyasl. DTH pyasl 3aKIIIOYAIOT B cebe
cootBercTBeHHO: 110,7 11 376,6 MIIH. T pa3BeJaHHOTO U
MpOTHO3UpyeMoro xeinesa; 34,7 u 125,4 muH. T — ¢utro-
oputa; 61,6 u 187,2 muH. T — O6apwura; 7,5 u 46,1 MiH. T
— okucu cTpoHuust; 72,8 u 209,9 ToIc. T - MOMMOACHA;
3,25 u 10,66 MJIH. T — peaKO3eMENbHBIX 3JIEMEHTOB
(ZTP).

Yaamau-Yosckoe pyonoe none xapbonamumos
KOHTpoHpyeTcs YOocyHyp-basHkoIpCcKO# 30HO# pasz-
JIOMOB I'TyOMHHOTO 3aJI0KEHUS ¥ IIPHYPOYICHO YIaCTKy
CONPSDKEHHMA KIMHOBHIHBIX OKOHYaHMH Oierect-
IOxno-Topranbikckoir U Ta3mu-HYo3ckol IIMKaTHB-
HBIX CTPYKTyp TYBHHCKOIO 3MMKajeOHCKOTO YCTOM-
YMBOT0 MaccuBa. IHTpy3uBHBIE 00pa3oBaHus YaTaii-
Yo3cKOro pyaHOTO MO MPeICTaBICHBI MOPOJaMHU
rab0po-rpaHOCUEHUTOBON (popManuu (TOPTabIKCKUI
KOMILJIEKC) PaHHEKaMEHHOYTOJIEHOTO Bo3pacTa. [ab-
Opowunsl (rab0OpO-MMMPOKCEHUTHI, Ta00OpO-1rnadassl, M0-
JIEPUTHI) ITOTO KOMIUIEKCA 00pa3yloT CHILIO00pa3HbIe
3aJeXH, IITOKM W JalKyi MPEHMYIIECTBEHHO B II0JIC
pa3BUTHS METaMOP(GHUUECKHUX CIAHIEB, PEXE - Cpenu
BYJIKaHWUTOB dH¢ens u KapOOHATHO-TEPPUTCHHBIX
obpazoBanuii xuBeTa. [ paHNTOMIB! (aMa30HUTOBBIC
TPaHUTBI, TPAHOCUEHUTHI U CUEHUT-TIOP(GUPHI) B BUIE
IITOKOB M >KMJIOOOPA3HBIX MAacCHBOB JIOKAJHU30BAHBI
BOJIN3M CEBEPHOTO TEKTOHHYECKOTO KOHTAKTa MeTa-
MOP(HYECKUX CJIAHIEB C MECYaHUKAMU M aJIeBPOJIU-
TaMH cpenHero AeBoHa. Taanu-Yosckas cTpykrypa
umeeT ¢opMy KOpoO9UaTol aHTHKIMHAIN M CIO0XKEHa
KapOOHAaTHO-TEPPUTCHHO-BYJIKAHOT€HHBIMH 00pa3oBa-
HUSMH CaTJIMHCKOW 1 TAIITHIIICKOH CBUT SH(eIs, Heco-
TJIACHO TEPEeKPBITHIX IeCYaHO-Mep- TeINCTO-ajeB-
POJINTOBBIMH OTJIOKECHUSIMH HXEHCKON M MIIEMOPOB-
CKOH CBUT JKMBETCKOro Bo3pacTa. B mopomse
MXEHCKOM CBUTHI JIOKAJIM30BaHA MOIIHAs MHO-
rosipycHas CHiiooOpasHas 3ajexks rabopo-a1nabas3oB ¢
MarmoIioABOJSIIIIMMU HEKKaMH Ta00po-TTMPOKCEHUTOB,
rab0Opo-HopuTOB, IMaba3oB. PenxozemenbHoe ¢uito-
OpHUT-0apUT-TEMaTUT-CUIEPUTOBOE OpPYyIEHEHHUE TATO-
TeeT K COPOCOCIABHTOBBIM 30HAM, OTPAaHHYMBAIOIINM
CEBEPHBIN 1 I0XKHBIH (pJIAHTH PYAHOTO OIS U BBIXOAUT
JIAJIEKO 3a €ro IMpeJeNbl Ha CEBEPE U CEBEPO-BOCTOKE.
KapOoHaTtuToBble pyIbl JOKAIM30BAHBI IPEHMYIIe-
CTBEHHO B I€CUYAHO-MEPrelUCcTO-aJeBPOIUTOBBIX OT-
JOXKEHUAX JKMBETa W  BYJKAHOTCHHO-0CA/IOYHBIX
00pa3zoBaHMAX H(ens B CTPYKTYPHOH CBSI3M C MaccH-
BaMH IIEIOYHBIX Ta00OPO-MOHIIOHUTOB U TUMOYPTHTOB.
OxosopyJHBIE U3MEHEHHUS B CBSI3M C KapOOHAaTHTAMHU
MIPECTaBBIICHBI 30HAMH CHACPUTH3AINH U apTHILTN3a-
uu. B peako3emMenbHbIX Oapuit-ToprcThix KapOoHa-
TUTax Ynarai-Yo3ckoro pyaHOro MoJisi OAHUM U3
TJIaBHBIX MUHEpasoB sBisteTcs (moopur. OH mpuCyT-
CTBYET B MHHEPAJIbHBIX MapareHe3ucax pasHbIX ypoB-
HE BEPTUKAIBHOW pPyJHO-METACOMATUUYECKOH KO-
JIOHHBI — CHUJIEPUT-(IIIOOPUTOBOM, (IIIOOPUT-TEMATH-
TOBOM, (DIFOOPUT-TEMaTUT-0aCTHE3UTOBOM U MO3HEM

¢dmooput-kaneuToBoM. [lo manasiM C.A.bpenuxu-
Hoit (1991) m N.P. ITpokomkea (2014) xkapOboHATHTO-
BOE OPYZIEHEHUE B MECTOPOXKIACHUAX YnaTaii-Ho3ckoi
rpynmel, Kak W MecrtopoxneHus — Kapa-Cyr,
(dopmupoBanock B ABe cTaaud. [ paHHEH cTamum
XapaKTEepHO OTIIOKEHHE OCHOBHOW Macchl (UIOOpHTA
JBYX reHepanuil. Pe3ynasTaTsl n3yueHus B HUX ra30BO-
KHUJKUX BKJIFOYEHUH CBHUICTENBCTBYIOT 00 MCKIIOYH-
TEJIBHO BBICOKMX KOHIIEHTPALUAX XJIOPHUJIOB HATPUS U
KaJus, KalbLUs U XKeJle3a, a TakKe MPUCYTCTBUH yTJe-
KHUCJIOTHI U MeTaHa. TeMnepaTypbsl MUHEpaIo00pa3oBa-
HUSI B IEPBYIO CTAANIO0 MUHEPAIO00pa30BaHUsI TPEBbI-
mranu 800°C. Tlo3nuss ctagus kapOOHATHTOOOpa3oBa-
HUS OTIIMYACTCS oT paHHEH MEHBIINMH
KOHLICHTPALMSIMU XJIOPUJOB HATPHs, MUHAMAIbHBIMU
KOJINYECTBAMH XJIOPHUJIOB KaJlUsl M OTCYTCTBHEM YTJIe-
KHCJIOTHL. TeMneparypsl MHHEPanooOpa3oBaHUs CHH-
xarotcs 1o 350-320°C. B menom ke KapOOHATHUTO-
o0pa3oBaHHe MPOUCXOMWIO Ha ()OHE CHMKEHHS HE
tosibko Temmnepatypsl (0T 800 C no 320°C), HO u AaB-
nenus (ot 3,5 x6ap 10 2,0 k6ap u MeHee) pH OTHOCH-
TEJILHOM HapacTaHUH LIEJIOYHOCTH U OKUCIUTEILHOTO
MOTEHI[MAaJIa OT PAHHUX K MTO3AHUM CTaIUsIM H BEpXHUM
YPOBHSIM THAPOTEPMAIBHO-METACOMAaTHIECKOH KO-
JIOHHBI.

Basnxonvckoe mecmopodscoenue neboxcumnozo
aniomMuHus B MaccuBe HE()ETMHOBBIX CHEHUTOB PacIio-
JIO)KEHO B LEHTpanbHON dacTn CaHTHJICHCKOrO Haro-
ppa B 400 kM ot r. Ke3puia u B 40 kM ot Yiyr-TaH-
36KCKOT0 MECTOPOXKJICHHUA PeAKHX MeTayuioB. OBaib-
HBIH B IUTaHe basHKOIBCKMI MaccuB 1wIonaapo 12 KB.
KM pacwieHEH nonuHoi pexu basu-Kon Ha neBo- u
npaBoOepexHyto dactu. OCHOBHas 4acTh HedelnnHo-
BBIX PYyJl MECTOPOKACHNUS IIPUYpPOUEeHA K ITPaBoOepexk-
HOM YacTH MacCHUBa, TJIe Ha IUIoIIaau 1,5 KB. KM OKOH-
TYPEHO TEJIO YPTUTOB C OOPTOBBIM COICPKAHUEM TPEX-
okucu amomuHus 24%. CpengHee coaepkaHue
IIMHO3éMa B 3TOM KOHType cocTaBisieT 27.62%. Ha
MECTOPOX/ICHUH IIPOBE/ICHA IpeABApPHUTENbHAS pPa3-
BE/IKA: C IOBEPXHOCTH OHO BCKPBITO MAarucTpaabHBIMU
KaHaJIaMu, a Ha T1youny 10 300 M — OypOBBIMHU CKBa-
YKIMHaMU. 3a1acsl IPaBoOEPEKHON YaCTH MECTOPOKAE-
HUS nojicunTanbl o kareropun Ci1+C; U COCTaBISAIOT
okojo 300 miH. T rmuHO3éMa. IIporHO3HBIE pecypchl
OoraTbix He(eTMHOBBIX pyJ basHKOJIbCKOro MecTo-
poxaeHus oueHuBaroTcs B 1 mupa. T. TexHomornde-
CKHE HCIIBITaHUs Py, BeloiHeHHbIe BAMMU nokasanu
nx Omm3ocTh K pynam paspabarbiBaemoro Kus-1lan-
TeIpckoro Mecropoxaenus: (Pecnybnmka Xaxacus),
KaK [0 COJIEP>KaHUI0 MOJIE3HOT0 KOMIIOHEHTA, TaK U 110
M3BIICUEHUIO €r0 M3 IOJyYEHHOTO KaueCTBEHHOIO
creka. 3amackl MECTOPOXKJEHMS HE IOCTAaBICHBI Ha
TlocynapcTBeHHBIH OanmaHC, XOTS M MPOIDIH ampoda-
nuto B 'K3 CCCP (1989 r.). bBasiHK0JIbCKOE MECTOPOXK-
JICHWE PACIHOJO0XKEHO B HEMOCPEACTBEHHOW OIM30CTH
OT KpYIHEHIIero 0JHOMMEHHOTO MECTOPOXKICHHUS XU-
MHYECKH YHCTHIX M3BECTHSAKOB, NMPEICTABIIIOMNX Ka-
YecTBEHHOE (DIIFOCOBOE CHIPHE ISl IPOU3BOJCTBA TIIH-
HO3€EMa.

BeiBoabsl u mpepno:xenusi. Crpateruei coru-
ILHO-OKOHOMHUYECKOro pa3BuTHs Pecryonuku ToiBa
10 2030 r. moxuepkHyTo, uTo 10 2020 r. B TyBe Oyner
(opMHpOBaTHCSI TPOU3BOJCTBEHHAST UH(PACTPYKTYpa
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TOPHOJOOBIBAIONIETO KOMIUIEKCA C «IPUHYAUTEIb-
HBIM» TOITyTHBIM PEIICHUEM BO3HUKAIOIIUX COLHUAIIb-
HBIX WM 3KoJormdeckux mpobinem. Tem He MeHee, 3Ta
CTpaTerusi JOJDKHA JIOMOJHATBCS HHHOBAI[HOHHBIM
pa3BUTHEM — CO3JIaHHEM DPETHOHAIBHOTO HAyYHO-00-
pa30BATENBHOTO  KOMIUIEKCA, KOHCOJIHIUPYIOILErO
Hay4HbIE UCCJICJOBAHUS, UCIOJb3YIOIIEr0 HAKOILICH-
HBII OMBIT, YUYUTHIBAIOIIETO TPAIULIMYU, HABBIKH, LIEH-
HOCTH ¥ HOPMBI 3THOCOB, HACEJIAIOLINX pecnyonuky [1,
12,18].

VuHoBanmoHHbIH 1popeiB B PecryOnuke ToiBa
BO3MOXCH B pe3y/bTaTe pealu3allui IIPOEKTa CTPOU-
TenbCcTBa kene3Ho poporu Kyparuno-Kei3eun u mo-

CIICIYIOUIETO HApaIlMBaHMS TPAHCIIOPTHOW HH(pa-
CTPYKTYPBI C BBIXOJOM K KEJIE3HOJOPOKHBIM KOMMY-
HUKausaM Mosronuu u Kurasg 1ia pasBuTHs ropHO-
MIPOMBIIIJIEHHOTO KoMIuiekca LleHTpanbHOU A3suu u
BHEILIHETOPTOBBIX OTHOLIEHHH CO cTpaHaMK A3HaTCKO-
Tuxookeanckoro pernona [16, 17, 18]. [Ipemmaraemsrit
BapuaHT IITyOOKOH >HEProXMMHYECKOW mepepaboTKh
KOKCYIOIUXCA M 3HEpPreTndeckux yriend Ymyr-Xe-
MCKOTro OacceiiHa B 00beMe UX IIaHUPYEMOH peanza-
LMY C UCTIOB30BaHUEM IPy30NE€PEBO3KHU IO XKeJIe3HON
nopore KYPAT'MTHO — KbI3bUJI (Tabun. 5) B nepcnek-
THBE MOXET 00€CIIeUUTh BEICOKHI IKOHOMHYECKHH dh-
(exr.

Tabm. 5.
BapuaHThl peann3anyi KAMEHHBIX yIIIeH, APYTuX BUIOB MHHEPAIBLHOTO ChIPhs TYBbI
['myOoxas
XKenesnas mopora ABTOTpanCIIOPT nepepaboTka
TTokazaTemn 2,5/10 MutH. T
10 maH. T <4 0,45/10 vutH. T
x22.22
Bxnan 8 BPII, mupa. pyo. 18,4 29/11,6 1,9/42,22
HoBble paboune mecta >13000 1171 /4500 960 / 20000
E>xeroiHbIe 0X0/IbI, MIIPI. PYO. 5,6 0,9/3,6 0,4/8,9
Honst henepamsHOTO Or0KETa, % 15 68 /17 74 /13,3

Tax, HanpuMep, paboTa TONBEKO OIHOM yCTaHOBKH
SHEPrOXUMHUYECKOH epepaboTKU MoTpedyeT yBennde-
HUA 100BIYH yrirst Ha 420 ThIC. T/TOA, a 22 yCTAaHOBOK —
no 10 miH. T/ Ton. B pesynbraTe Oyzmet obecriedeHo 3-
X pa3oBoe yBenauueHue Bkiajaa B BPII u cuuxenue 1o
3,3% 3aBHCHMOCTH peruoHa ot (eaepaabHOro OroI-
JKeTa.

Takum 06pa3om, BBOJ B IKCILITyaTallMi0 HAYKOEM-
KOT'O OKOJIOTHYECKH O€30MMaCHOTO YHEPTOXUMHUYECKOTO
KOMIUIeKca A mepepabotku 10 MIH. T KaMEHHOTO
yrisi 00eCHeunT: BBIMYCK aacopOeHTOB AJisi I[BETHOM
METaJUTypTHH W OYHCTKU CTOYHBIX BOJ, a TAK:Ke OpHKe-
TOB 0€3LIMHOI'0 TOIUIMBA JJIS YACTHOI'O JKHJIOTO CEK-
TOpa W MaNbIX aBTOHOMHBIX KOTEIFHBIX; MIEPEBOJ Ha
ra3 aBTOMOOWJIBFHOTO TpaHCHOpTa; (HOpMUPOBAHHE
MOIITHOTO XOJIOJMIIFHOTO KOMITICKCA U XPaHCHUS U
nepepadOTKU JKUBOTHOBOAYECKOW MPOIYKIHH; CO3/Ia-
Hue He MeHee 20000 HOBBIX paboYnX MECT.
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IMPROVING THE CONTRAST OF TARGET FROM BACKGROUND CLUTTER IN
POLARIMETRIC RADAR IMAGE BY USING THE MEAN POLARIMETRY ELLIPTICITY
COEFFICIENT

Abstract: This paper proposes a new method for improving the contrast of target on the background clutter
by using the mean of polarimetric ellipticity. Instead of averaging signal samples within a radar cell to produce a
ellipticity coefficient for detection, this method calculates ellipticity coefficients for every signal samples within a
radar cell. These coefficients are then averaged to produce the mean ellipticity coefficient for detection in the radar
cell. Simulation results of the method shows a significant improvement in the contrast of the target on the back-
ground clutter in the radar image, and an increase in the probability of target discrimination from clutter back-

ground.

Key words: Polarimetric radar, detecting target on the background clutter, ellipticity coefficient

1. Introdution

The problem of radar target detection from
background clutter using polarimetric parameters has
been investigated in many researchs [1], [2], and [3]. In
[4] and [5], Kozlov A.l experimentally demonstrates
the polarization track effect by the ellipticity coefficient
K on the circular polarization basic. Later, paper [6]
proposes an algorithm of detecting target on the
background clutter using ellipticity coefficient K. The
algorithm, however, gives high false alarm rate and low
probability of detection. This is due to the strong
fluctuation of the ellipticity coefficient K for the sea
clutter, which has the range [-1: +1] and a large

deviation 0y ~ 0.47 [4]. Consequently, the radar

images have many speckles of sea clutter, which de-
grade the image quality and cause difficulties in target
discrimination on the background clutter.

There have been several attempts to increase the
image quality in the field of polarimetric radar. In [7],
Swartz A. A uses the optimal polarimetric filter to
impove the contrast of target from background. In this
paper a systematic approach is presented for obtaining
the optimal polarimetric matched filter, which produces
maximum contrast between two scattering classes. In
[8], the authors implement the polarimetric whitening
filter (PWF) wusing Horizontal-Horizontal (HH),
Horizontal-Vertical (HV), and Vertical-Vertical (VV)
components of Synthetic Aperture Radar (SAR) image,
thereby decreasing the speckle in the image.

This paper proposes a new approach to increase
the contrast of target on the background clutter. Instead
of averaging signal samples within a radar cell to pro-
duce a ellipticity coefficient (K) for detection, the new
method calculates ellipticity coefficients for every sig-
nal samples within a radar cell. These coefficients are
then averaged to produce the mean ellipticity coeffi-
cient Ky, for detection in the radar cell. The averaging
process reduces the deviation of K parameter, thereby
narrowing down its probability density function (PDF).

Initial simulation results of the method show a signifi-
cant improvement in the contrast of the target on the
background clutter in the radar image, which leads to
an increase in the probability of target discrimination
from clutter background.

The aim of this paper is to investigate the improve-
ment in the contrast of polarimetric radar image by us-
ing the mean of ellipticity coefficient. The remainder of
this paper is organized as follows: section 2 briefly
reviews the radar target detection based on polarimetric
parameter K, section 3 proposes a new algorithm for
target detection using the mean of ellipticity coefficient
Km. Section 4 presents and compares simulation results
of radar target detection using K and Ky coefficients.
The conclusion is provided in section 5.

2. Review of radar detection based on the
ellipticity coefficient

The algorithm of detecting target on the
background clutter using ellipticity coeficient K is
presented in [6]. In that, the radar system transmits right
circular polarization (RHCP) signals, and receives both
left circular polarization (LHCP) and RHCP signals as
described in [9], [10].

The system measures the circular polarization
ratio of a scattered signal as

‘F’RL (t)‘ = ‘ER(t)‘ / ‘EL(t)‘ , and then calculates the el-

lipticity coefficient as follows:
P (1) -1
Kt)|=1—; —1<K(t)<1 @
K@) P ()] +1° ®
The ellipticity coefficient K from equation (1) is
then used for target detection. The simulation results of
this algorithm are showed in the Figure 1. In the simu-
lations, 5 targets are randomly generated with ellipticity
coefficients are -0.4595, 0.6667, 0.4286, 0.8018 and -
0.7143, respectively. Two values of signal-to-clutter
ratio (SCR), 0dB and 5 dB, are simulated, which
represents two scenarios of normal and strong noise
situations. The sea clutter is assumed to be Weibull
distribution as described in [11].
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Figure 1. The detection of target on the background clutter using
ellipticity coefficient K

Figure 1 shows the measured coefficient K of re-
flected signal from target and clutter in each radar cell.

The range of K is K = [—1,1] and is color coded,

from green (K= -1) to red (K=1). In the simulation in
Figure 1a where SCR = 0 dB, 3/5 targets can be visible.
In Figure 1b where SCR= 5 dB, 5/5 target can be visi-
ble. Except target point marks, all others points in the
radar image represent the ellipticity coefficients of
background clutter.

The radar images in the Figure 1 also show the
strong fluctuation in the ellipticity coefficient K of clut-
ter, which makes it difficult to discriminate the target

from background clutter. The distribution of the ellipti-
city coefficient K for clutter background only (without
target) is showed in the Figure 2. The distribution is re-
ceived by calculating the ellipticity coefficients K from
randomly generated sea-clutter for 20.000 times.

As can be seen in Fig 2, the distribution of the el-
lipticity coefficient K of background clutter spreads in
the entire domain of K from -1 to +1. This explains the
strong fluctuation of K parameter for background clut-
ter. If this fluctuation can be reduced, the capability of
target discrimination from background clutter can be
enhanced as well.

mK=0.0023884, Deviation =0.47829

1500

Samples

-1 -0.5

0.5 1

K

Figure 2. The distribution of the ellipticity coefficient K of clutter background with Weibull model

Table 1 shows the experimental results in previous
researches [4], [12] with the RCS from -10 dB to 5 dB,
depending on the sea clutter conditions. In that, the

mean value K of sea clutter only is<K> ~ 0, while
that of sea clutter + target is <K> ~ —0.8. The stand-
ard deviation 0, =0.23+0.56 for the sea clutter,
and 0, =0.07+0.08 for target + clutter.

It is expected that if the distribution of K for back-
ground clutter is narrowed down, the radar image qual-
ity could be improved. One way of achieving this is to
use the mean coefficient K, thereby reducing the fluc-
tuation of K parameter for background clutter. Detail of
the new method of using the mean coefficient K for the
target detection is introduced in the next section.
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Table 1:
Experimental results of polarization track of the sea surface [4]
Object Wave height Mean value Oy
Sea surface ~02m (K)=-0.2+0.1 o, =0.23
Sea surface together with a small ~02m <K> -_08 o, =0.07+0.08
object
Sea surface ~0.4-0.5 m (K)=0 o, =0.26
Sea surface together with a small ~05m (K)=-0.75 o, =0.033
object
Sea surface ~1.2+15m (K)=0 o, =0.56
ike)?esturface together with a small ~12:15m (K)=-0.7 6, =0.11+0.125

3. Reducing the fluctuation of ellipticity coeffi-
cient for background clutter

Assume in each radar cell, N samples of radar sig-
nal are received s, Sz, ...sn. In common polarimetric ra-
dars, those N signal samples are averaged to produce
only one value, which represents signal of that radar
cell. That value is then used to calculate the ellipticity
coefficient K, which later can be used for radar detec-
tion.

In the proposed algorithm, each of those N sam-
ples, S(i), i =1 to n, is used to calculate the ellipticity
coefficient of its own K(i), i = 1 to n. For simplicity, we
can rewrite as Ki, Kz...Kn. The mean of those coeffi-
cients can be calculated as:

K, :%%:K(i) @

This mean value is then used for radar detection.

Simulation results of Weibull model clutter with
N=10 are presented in Figure 3, 4. In Figure 3, the upper
figure emulates the previous algorithm in Section 2,
where one value of K is calculated for detection in one
radar cell. The lower figure emulates the proposed al-
gorithm, where K, in each radar cell is calculated and
used for detection. The distributions of K and K, are
illustrated in Figure 4.a and 4.b, respectively.

Coefficient K for the background clutter

1 T
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i
1500 2000

Range bin
Coefficient Km for the background clutter

v OMMWW WWM%‘WMW WWWN* WMMW
05- ! .
-1 ! 1 |
0 500 1000 1500 2000
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Figure 3. The ellipticity coefficient K and Ky, for sea clutter
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Figure 4. Comparision of the distribution of K and Kp,

As can be seen from Figure 3 and 4, the standard
deviation of K for background clutter decreases signif-
icantly from 0«=0.32448 to oxkn=0.10337, which is
about 5 dB, while their mean values almost unchanged
at around zero.

The decrease in the deviation of K for the back-
ground clutter means the increase in the target proba-
bility detection on the background clutter. When N=10,
the deviation of K, is much smaller comparing to the
deviation of K in the Table 1.

4. Simulation results

4.1. Radar image using the ellipticity K and Km

coefficients
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In this section the simulation of target detection
using ellipticity coefficient is organized in the same
manner as in Section 2, except for both K and Ky, coef-
ficients. Results in both cases are then compared to
prove the improvement of the new algorithm.

In the simulation, 5 targets are generated randomly
both in range and azimuth angle, their coefficients Kr
are -0.4595; 0.6667; 0.4286; 0.8018; -0.7143 respec-
tively. The background clutter is assumed Weibull
model as described in [11]. The SCR is generated with
two values -10 and 0 dB to cover its typical range, as
described in the experimental researches in [4] and
[12]. The results are illustrated in the Figure 5.
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Figure 5. Simulation results of target detection using ellipticity
coefficient. Upper panels: using K and lower panels: using K,

As can be seen from Figure 5, if K is used, in Fig-
ure 5a where SCR= -10 dB no target can be discrimi-
nated from clutter in the radar image. In Figure 5b
where SCR= 0 dB, 4/5 targets can be "assumed". On
the other hand, if Ky is used, the contrast of target on
the background clutter in the radar image is increased
significantly, making the targets visible. In particular,
in Figure 5a where SCR = -10dB, 3/5 targets can be
observed, while at SCR = 0dB as in Figure 5b, all 5
targets can be seen over the clutter background. The
more the SCR, the higher contrast of the target over the

clutter background in the radar image. With the pro-
posed method, the targets with as low SCR as -10 dB
can be visually observed in the radar image.

2. Further improve radar image by applying
threshold Kt

If the detection threshold K is applied, a consid-
erable part of the background clutter will be removed
from the radar image, making the targets are more vis-
ible for the radar operator. This process, however, runs
the risk of missing targets if the threshold is set too
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high. Several simulation results are presented in the
Figure 6.

As can be seen from Figure 6 where the threshold
is set at Kyn= 0.3, the background clutter and radar sig-
nals below that threshold are removed from the image,

Target detection with given threshold KT|1
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leaving only those background clutter and radar signals
above the threshold. At SCR=0 dB as in Figure 6a, 2/5
targets can be visible whereas 5/5 targets be visible at
SCR=5dB as in Figure 6b.
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Figure 6. Target detection using threshold Km,=0.3

There still are speckles of the clutter in the image.
These speckles comes from strong background clutter
and can cause false alarms. If we further increase the
threshold K, these speckles may be reduced but the
price to pay is the increase of miss detection of target
where Ky of the target is smaller than the threshokd K.
The optimal threshold, therefore, should be chosen
carefully and depends on different situations. The se-
lection of the optimal threshold, however, is beyond the
scope of this paper.

3. The probability of detection and the false
alarm rate

In this section, the 2 most important parameters of
radar detectors, the probability of detection and the
false alarm rate, are examined. Let us assume the total
signal at the radar receiver is:

r(t) = y(t) +n(t) 3)

Where r(t) is the total signal at the radar receiver

from two channels LHCP and RHCP, y(t) is the total

reflected signal from target, n(t) is the background clut-
ter.

The stepped procedure in this simulation is as fol-

low:
KT=D.9802; N=10
PF1=0.31008; F’F2=O 011159

-+ » =+ - Method 1. Non-averaging 4
- - ©- - Method 2: Averaging,
T

50 5 0 5 10 15 20
SCR[dB]

a, Kt = 0,4

Step 1: Generate signals of two polarization or-
thogonal channels LHCP and RHCP, at a given SCR.
Generate a target with its ellipticity coefficient
K7=0.9802

Step 2: Use equation (1) to calculate the coeffi-
cients for 2 cases: 1, for the background clutter only and
2, for the target + background clutter, including: K¢ (co-
efficient K of clutter), Kc_m (the mean coefficient K, of
clutter), Kc+t (coefficient K of clutter + target) and
Kc+1_m (the mean coefficient Ky, of clutter + target).

Step 3: Set the ellipticity coefficient thresholds
K =0.4 for both cases of K and K. This step loop for
100.000 times.

Step 4: Calculate the probability of false alarm
Pr1, Pr2 which is based on the number of times the
value K¢ (Kc_m) higher than Krp.

Step 5: Calculate of detection probability Pp1, Pp2
which is based on the number of times the value K¢+t
(Kc+1_m) higher than Krp.

Step 6: Change SCR values from -10 dB to 20 dB
and do the entire process from step 1 to step 5 again.

The numerical results is showed in the Figure 7.

KT=O.9802; N=10
P.,=0.2002; P_,=0.00061148
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Figure 7. The probability of detection
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Simulation results where Ky=0.9802, N=10 and
Kmm=0.4 is shown in Fig 7a. In that, the false alarm rates
are found to be Pr;=0.31008 for the non-averaging al-
gorithm and Pg=0.0111 for the averaging algorithm. If
Km is changed to 0.5, the false alarm rates are
Pr1=0.2002 and Pg»=0.00061, respectively, as shown in
Fig 7b. The false alarm rates of the averaging algo-
rithm, therefore, is always lower than that of the non-
averaging algorithm.

The comparison of probabilities of detection of the
2 algorithms, however, is more complicated. Both fig-
ures in Fig.7 show at the high SCR, the averaging algo-
rithm produces higher probability of detection, while
the low SCR region shows the otherwise. In particular,
in Fig.7a, the two algorithms show equal Pp at SRC of
about -2.5 dB. Above -2.5 dB, the average algorithm
produces higher probability of detection, and below -
2.5 dB, it produces lower probability of detection than
those of the non-averaging one. Similar pattern can also
be seen in Fig.7b, the only different is the equal point
is now around 2 dB.

It is clear from the Figure 7 that the averaging al-
gorithms can find its application in the high region of
SCR, e.g SCR > 0dB, where its both probability of de-
tection and false alarm rate are superior to those of the
non-averaging algorithm. In the low region of SCR, e.g
SCR < 0dB, though its probability of detection is lower,
still the false alarm rate is far lower than that of the non-
averaging algorithm. Therefore, in such situations
where the false alarm rate is strictly limited, the aver-
aging algorithms may still find its application even in
low region of SCR.

5. Conclusion

The paper proposes a new method of target detec-
tion using the average value of the ellipticity coeffi-
cient. Numerical results indicate the proposed method
is superior comparing to the non-average method in the
high region of SCR. The contrast of target on the back-
ground clutter increased significantly, thereby improv-
ing the probability of detection and discrimination tar-
gets in the radar image. Even in low region of SCR, the
proposed method may still be useful in such situations
where the false alarm rate is strictly limited.
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A0cCoJcpiKalas cpeaa, Boaa, CHGKTpaHLHBIP‘I COCTaB.

Summary: In work are shown features of decoding of spectrograms for water in different states taking into
account space ratios. Keywords: Resonance, influence-response, fluid containing environment, water, spectral

composition.

IHocTranoBka npo6aemsl. [Ipu n3ydeHuu crek-
TPOTrpaMM OTKJIMKOB Ha BHEIIHEE BO3JACHCTBHE MPH
HCCIIEeIOBAaHUHU (DIIFOMIOCOEPIKAIINX CUCTEM BO3HH-
KalOT TPYIHOCTH IIPU UX KOHKPETHOM pactindpoBKe.
[TosToMy BO3HUKIJIa HEOOXOJUMOCTh MOMCKA HOBBIX
MOJIXOJIOB MPH OLIEHKE OTKIMKOB IPH PE30HAHCHBIX
YCIOBHUSX.

AHaIM3 nmocJielHUX Hccae0BaHui 1 my0Jin-
Kanui. VI3BECTHBIM YCIOBUEM DPE30HAHCA SBIIAETCS
COBIIaJICHUE YacTOT BO3ACHCTBHUS M OTKIIMKA HA HETO.
IIpy 5TOM MHOrOKpaTHO BO3PacTaeT MOLIHOCTH JIIO-
00ro 3JIeKTpOMEXaHnIecKoro mporecca. B 1978 romy
actpodusuk byrycos K.I1. oOHapysxun npyroii Buz pe-
30HaHca [1], B KOTOpOM YacToTa WK MEPUO]] BOJIH OH-
ennii B CONHEYHOM cHCTeMe 3aBHUCAT OT NPOCTPaH-
CTBEHHBIX COOTHOINICHWH B BHJIE uucen PuboHauyn
Jlroka. Ot uncia o0pa3yloT Te€OMETPHUUECKYIO IIPO-
rpeccuto co 3HaMmeHatensiMu @1 = 1,6180 u @, =
2,6180.

OpnHako, KpOMe NPUBEAEHHOTO OTKPBITHS 3aBUCH-
MOCTH IapaMEeTPOB IUIAaHET OT MPOSIBICHUS BO3JAEH-
CTBHSl «30JIOTOTO CEUCHHUS», MOJOOHAsT B3aMMOCBSI3b
BCErJa CYyILECTBOBala B CTAaTUYECKHX CHUCTEMAax MpH
pacueTax mapaMeTpoB IPEBHUX apXHUTEKTYPHBIX CO-
opyxxeaur [2,3]. Tlpmuem wuccregoBarenu yTBEp-
KJAIOT, CTEMEHHAasl B3aMMOCBS3b 3THUX DPSIOB YHCET
MO3BOJISIET MPUMEHSTh TaKWe COOTHOIIEHHS I KOH-
TPOJIA PA3IUIHBIX MaTEPHUATBHBIX TPOLECCOB.

BbieneHne HepemleHHBIX paHee yacTel 00-
meil nmpoéaembl. [ pemieHus MOCTaBICHHOW 3a-
a4l HaMH BBITIOJHEHO 3KCIEpHMEHTAJIbHOE HCClie-
JOBaHHE 110 U3YYCHHIO OTKJINKA Ha UMITYyJIbCHOE BO3-
neiictBue.  OCOOCHHOCTBIO — HAIIEro  MOJAXOJA
SIBJISIETCS] IOCTAHOBKA 3a/1a4H, BKJIIOUAIOIIEH BO3ACH-
CTBHE M OTKIMK B OOJacTH TpaHMIBI paszpena das,
<OKUJIKOCTB-KUAKOCTHY». IIpH 3TOM pe3oHaHCHOE BO3-
JeficTBHE OCYIIECTBIISIIN C IIOMOIIBIO YaCTOTHI pa3-
noxxerus Boxsl (o [Tyxapuuy). IIpu oneHke oTkim-
KOB BO3HHKJIa HEOOXOIMMOCTh aHajM3a NMPUYNHHO-
CJICZICTBEHHBIX B3aHMOCBS3€EH.

eab crarbu. [Tonck HOBBIX MOAXO/I0B JJIs pac-
mHU(GPOBKY BO3HHUKAIOLIETO CIEKTpa OTKIMKOB Ha
BHEILIHEE UMIIYJILCHOE BO3JECHUCTBUE.

N3noxkenne 0oCHOBHOro martepuana. B xaue-
CTBE NPHMEPa PACCMOTPUM TIPOLIECC PA3TI0KESHHUS BOJIBI
TIepeMEHHbIMU KosleOaHusiMu. B neBsiTHaaaTOM Beka
Knmn 1. u Ilyxapuu A. [4] skcriepuMeHTanbHO 00Ha-
PYXKUIIK, 4TO 4acTOTa Pa3lIoXKeHUs BOABI paBHa 42,8
k[ Teopernueckoro 00G0CHOBaHHMS Il BO3HHUKHOBE-
HUSI TAaKOM 4acTOTHI IOKa He cymecTByeT. Kmaccuue-
CKUE CKOPOCTHBIE COOTHOILEHUS, YCTaHABIMBAIOLIUE
B3aMMOCBSI3b MMPOCTPAHCTBEHHBIX M BPEMEHHBIX Iapa-
METPOB BOJIHOBOTO IIpOIiecca, He JAr0T MPEACTaBICHUS
0 MEXaHM3Me NPOTEKAHUS PEAKIIUHU PA3JIOKECHUS BOJIBI
Ha yKa3aHHOW 4acToTe. B Tabmure 1 m3n0XkeHBI pe-
3yJIBTAThl pacyueTa AJIMHBI BOJIHBI A JJIsl K&XKIOTO KOM-
MIOHEHTA BOJIbI U OKPY>KAIOIIEH CpeIbl, T.€. BO3MOKHBIE
peaxIyy OTKIIMKA Ha JaHHOU 4acToTe.
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Ta6numa 1
IIpocTpaHCTBeHHBIE TApaMETPHl OTKINKA Ha BO3/IeicTBHE 9acTOThI 42,8 K11
Cpena OTKIHKa Ckopoctb, M/c Jmina Bonnsl, 10 M
Bona 1500 35
Bogopon 1280 29,9
Kucnopon 330 1,71
KBapit 6000 140

W3 naHHBIX, IPUBEJCHHEIX B TaOJIULE, BUIHO, YTO
pacyueTHbIC JUTMHBI BOJIH HAXOAATCS B MAJUIIMETPOBOM
Jara3oHe, T.€. He UMCIOT (PH3UIECKH 00yCIOBICHHBIX
COOTBETCTBHMH IS NOSIBJICHUS pe30HAaHCA Ha ATOH Ya-
CTOTe.

CymecTByeT Ipyroe CKOPOCTHOE COOTHOIICHUE,
9KCIEPUMEHTANILHO orpezeieHHoe Kemaepom B Buze
TPEThEro 3aK0oHa. JTOT 3aKOH YCTaHABJIUBAET B3aUMO-
CBA3b MCXKIY NPOCTPAHCTBCHHBIMU U BPEMCHHBIMU I1a-
pameTpamu 00bekToB CollTHEUHOI! crcTeMsl [5]

A,
K — nocrostHHbI# K03 dunKeHT,

R — pamuyc opOUTaIBHOTO ABMKEHHUS,

T — mepuoj oOpareHus.

Tax, 1 K=3,36°10 18 m%/c? (mocrosunoii conney-
HOHM CHCTEMBbI) paCUCTHBIN paaiyc B3aUMOACHCTBUS Ha
4acToTe pasiokeHus Bofabl paseH R=0,57-10° m. Dto

1

TTOPSAOK BETIMYNH, XapaKTEePHBIN I HAHOYPOBHS pac-
CMOTpEHHUS, T.€. MacIITad, XapaKTepHU3YIOMIHI MEXMO-
JIEKyJSIpHBIE peaknuu. Takoe pe30HaHCHOE COBIIAfC-
HUE CITyJaifHBIM OBITH HE MOKET, OHO CBUACTENECTBYET
0 €IUHCTBE 3aKOHOB MIPUPOIBI.

JI71st moaTBEpKACHHS 3aKOHOB €IMHCTBAa YMECTHO
paccMOTpeTh CHEKTpOrpaMMbl OTKJIMKa Ha BO3JEH-
CTBHE ITOH YACTOTOW Ha TpaHHIy pasnena ¢a3 (cm.
puc. 1). ITo 3akoHamM HHTEp(EPEHIINU PACXOASIIIHECS
BOJIHBI OTKJIMKA JOJOKHBI YAOBIETBOPSTH YCIOBUSIM
KPaTHOCTH IIEJIOYHCICHHOTO psima. M Takue OTKIMKH
MBI HaOmroaeM (cM. puc. 1), HO OTHOCHUTENBFHO APYTOi
YacTOTHI, MMEIOMIe MaKCUMAaTbHYI0 aMIUIUTYQy Ha
cnekrporpamMme. Eif cooTBeTcTBYIOT actora 16,8; 8,5;
4,25 n 33,6 kl'11 — 31€Cch yacToTa KaXJI0ro OTKJIMKA B
JiBa paza Ooublie Wik MeHble npeasiaymero. [lossie-
HUE JPYTUX OTKIMKOB UIMEET IPYTyI0 MPUIUHHYIO 00Y-
CJIOBJIEHHOCTb, CBSI3aHHYIO C MIPOCTPAHCTBEHHBIMH CO-
OTHOIIICHUSAMH YUCIIOBBIX psoB JIroka u ®uboHaqyun.

035%----
0a}-
0854-
064-
075%-
07}
0654
064----
0554----
054-
04s -
044
0354-
03t-
025 {1
02
0,5

01
005
0

Ky 0 2 4 3 8 10 12 14 18 18 20 22

26 28 30 32 34 36 38 40 42 44 46 48 50
25 332 336

412,420

Pucynok 1. Cnexmpoepamma 60061 nociie UMnyavCcHo2o 6o30eticmaus yacmomou 42,8 kl'y 6 meuenue 1 munymol

Tabmuma 2
IIpocTpaHCTBEHHBIE COOTHOIIEHHUS IS YaCTOT OTKJIMKA ITPH BO3ICHCTBUM Ha TpaHMIly pasjena da3 mpu f,
=428 k'
MaxkcumyMbl am- OTKIINK OTKIIUK, CoBmnajieHue npu
ity sl f,, k' 0,618 f,, k' 0,382 f,, k' D =0,618 ®=0,382
42,8 (ucx.) 26,4 16,35 + +
41,2 25,4 15,7 + +
25 15,45 9,55 + +
16,8 10,38 6,4 + -

DKCHepUMEHTAIbHbIE JTaHHBIE CBHUJETEIbCTBYIOT
0 TOM, YTO IOABJICHUE pAda MAKCUMYMOB aMIUIUTY/IbI
Ha CrieKTporpaMMe 1 uMeeT MPUIUHHYI0 00yCIOBIICH-
HOCTB, CBS3aHHYIO C BIHSHHEM <3OJOTHIX IIPOIOp-
uuit». [IpuyeM cnekTporpaMmbl, CHSThIE Ha TPAaHUIIE

paszena (a3 u B 3aMKHyTOM 0oObeMme (pHc.2) HMeroT
pa3IM4YHOE CTPOEHHE, HO OJMHAKOBBIE 3aKOHOMEPHO-
CTH TIOSIBJICHHE PE30HAHCHBIX BHIOPOCOB aMILIUTY/IBL.



124 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal)#4(20), 201

L
7 EEST| |

01
0,095
0,09
0,085
0,08
0,075
0,07
0,065
0,06 4
0,055 4

00s 4
0,045 4 -

0,04 +-4-
0,035 +-1-
0,05 +-4----

0,025 4 --[--fi-4r -~

002 }--
0,015 4--+
0,

0,005

KMy 0 Bl 10 13 20 25 30 35 an 43 a0

Pucynox 2 — Cnexmpozpamma oucmuiiupo8anHoll 600bl, Npu 8030eticmseuu Ha Hee yacmomou 42,8 kl'y
Tabmuma 3
[TpocTpaHCTBEHHBIE COOTHOLICHUS ISl YAaCTOT OTKIIMKA MPU BO3JCUCTBUU HA 00BEM JIUCTUIIMPOBAHHON BOJBI

yacrtoroii f,= 42,8 k'

MaxkcuMyMbI aM- Orxiuk 0,618 f,, Ortkiuk, 0,382 f,, CoBnajieHue npu
wintyasl, f,, k' kI'Ig kI d=0,618 d =0,382
42,8 (ucx.) 26,4 16,35 + +
41,2 25,4 15,7 + +
30 18,5 11,4 + +
16,4 10,13 6,26 + +
4 2,47 1,52 + +

BouiBoab! n npeanoxenusi. Takum oOpa3oM, aHa-
JIU3 TOJY4YEHHBIX SKCIIEPUMEHTAIBHBIX (PaKTOB TI03BO-
JISIET ClIeNaTh CIENYIOIINE BBIBOBIL:

1. Ha npumepe aHanm3a CHEKTPAIbHOTO COCTaBa
OTKIIMKOB BOJIbI IPY aKTHBALUU €€ YaCTOTOH pasoxe-
HUS TIOKA3aHO, YTO OTKIIMK BOJBI HAa BHEIIHEE BO3JCH-
CTBHE MMEET B CBOEM COCTaBe HMHTEp(EepeHINOHHBIE
COCTaBJIAIONINE KJIACCHYECKOTO BOJIHOBOTO Mpoliecca
(KpaTHOCTb YacCTOTHI OTKJIMKOB IIEJIOYHCICHHOMY
psny), a TakKe COAEPXKUT OTKIMKH, OTHOCAIIMECST K
psiAy IPOCTPAHCTBEHHBIX COOTHOIIEHUM, XapaKTEPHBIX
tst yucen @ubdonayun u JIroka.

2. BeousiBneHa He00OXOJUMOCTh pa3/IeNbHOTO H3Y-
YEHUsI CIIEKTPAJIbHOTO COCTaBa OTKIMKOB ITPH HOBEPX-
HOCTHBIX U OOBEMHBIX B3aUMOICHCTBUSIX.
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ANALYTIC EXPRESSIONS OF HYPERBOLIC FUNCTIONS AHAJIMTUYECKHE BbIPAKEHU S
TUNEPBOJIMYECKHAX ®YHKIIAN

Summary: Analytical expressions for hyperbolic functions are investigated by considering the properties of
a unitary unit hyperbola and a unit circle. The results of the article can be applied in the teaching of mathematical

analysis, the theory of functions of a complex variable.

Keywords: hyperbolic functions, trigonometric functions, equilateral unit hyperbola, exponential function.

AnHoTanusi: ViccnenoBaHbl aHaIMTHYECKHE BBIPRKEHHUS TUIIEPOOINIECKUX (PYHKIMHI MyTeM PacCMOTPEHHS
CBOMCTB paBHOOOYHOI eIMHUYHOM TUIIEPOOJIBI U €IMHUYHON OKPYKHOCTH. Pe3ynbTaThl CTaThl MOXKHO IPUMe-
HATH OPU MPCHOAaBAHNHU MATEMATUYCCKOI'0 aHaJIn3a, TCOpUn (I)YHKI_[I/II\/'I KOMIIJICKCHOM HCpeMeHHOﬁ.

KiroueBble ciioBa: runepOonmyeckie GyHKINH, TPUTOHOMETPUYECKUE (QYHKINY, PABHOOOTHAS SIMHUTHAS

rurnep6osia, mokasaTeabHas QyHKIu.

I'mnepOoniueckne (QYHKIUHM TPEACTABISAIOT CO-
60# BaXHBIM Kiacc (YHKUIHH, KOTOPHIE JOCTATOYHO
9acTO BCTPEYAIOTCA MPU BBIYUCICHUHM HWHTETPATIOB U
pELIEHNH MHOTUX 3a/lad YPaBHEHUM MaTeMaTU4eCKOU
¢uzuku. CoBpeMeHHOE OIpe/IesIeHIE U 00CTOsTeIbHOE

eX—

shx = , chx =
U Ha3BaHbl COOTBETCTBEHHO THIEPOOINYECKUM
CHHYCOM, THIEepOOINIECKUM KOCHHYCOM, THUIepOon-
YeCKHe TAHTC€HCOM U TUIIepOONINYEeCcKHe KOTAHT€HCOM.
HasBanue «runep6onnaeckie GyHKINN» BO MHO-
TOM OOBSICHACTCS X aHAJIOTHEH OOBIKHOBEHHBIMH TPH-
TOHOMETPUYECKUMH (QYHKIMSAMH, a TaKKe TeM, 4TO
ompezenss runepoonuueckne QyHKIHU (GopMyIaMu
(1), o ucxomun U3 pacCMOTPEHHs F€OMETPUYECKHUX
CBOHCTB paBHOOOYHOH €IMHIUYHO I'HIIepOOIIBI

x*—y*=1, 2

rapaMeTpUIecKre ypaBHEHHS KOTOPOH IpeIcTaB-
JSIOT co00i ypaBHEHHS BHIA

x =acht,y = asht

lunepGomraeckue GYHKIMHA TPEACTaBIAIOT Ce-
MEWCTBO JIEMEHTapHBIX (DYHKIHUI, KOTOpbIE BhIpaXka-
I0TCS IpOOHO JIMHEHHBIMH KOMOWHAIMSIMH I0Ka3a-
TenbHBIX QyHKIMHA e*n e ~*. [loaTomy cBoiicTBa TH-
nepOomueckux (QYHKIUH TECHO CBSI3aHBI CO MHOTHMH
CBOMCTBAMM  IIOKa3aTeNIbHBIX (YHKLUH, KOTOpBIE
BCTPEUAIOTCS] MPH M3YYECHHH CaMbIX Pa3sHOOOPa3HBIX
BOIIPOCOB €CTECTBO3HAHUS, HEPA3PHIBHO CBSI3aHHBIX C
YHCIIOM OPTaHWYIECKOTO PocTa, (QYHKIUH H3MEHCHHUS

eX+e™*

HCCIIeIOBAaHNUE THNEPOOINYECKIX (PYHKIUH IpHHAATIE-
KUT W3BECTHOMY WTAlbSHCKOMY MaTeMaTuky BuH-
yenno Pukkatu (1775 r.). FunepOonnyeckue GyHKIMN
UM OBUIH OTIpe/ieIeHbI KaK (PYHKIHH, KOTOPBIE Ompeie-
JISIFOTCS CAEAYIOIUMHU (OPMyIIaMu:

eX+e™*

eX—e=X (1)

eX—e™*
e cthx =

thx =

CKOPOCTH KOTOPBIX IPOMOPIIMOHAIBHBI BETHYNHAM
9THX GYyHKIM [4].

UtoOBI MOKa3aTh ATY 3aBUCUMOCTH 0003HAYHM Ue-
pe3 ¥ GYHKIHNIO, a Yepe3 X apryMeHT 3TOH ke (QyHKIUH,
TOT'JIa 3aKOH NPOIIEcca OPraHNIECcKOro pocTa B audde-

peHIMaIbHON popmMe OyaeT UMeTh BUIL

dy ©))
ax =

rae K — HeKOTOpBIH MOCTOSIHHBINA KO3()GHITHEHT
MIPONOPIMOHATBHOCTH [2].

[Ipounrterpupyem nanHoe ypaBHenme (3), B pe-
3y/lbTaTe Yero MOIYIHM MOKa3aTeIbHYIO (PYHKIIHIO

y = Ce". 4

[oncraBuB B perieHue (4) HavyalbHOE YCIIOBHE
Y = Yo OPU X = X TOJIYYUM HEKOTOPYIO MPOU3BOJIb-
HyI0 TIOCTOsIHHYIO: C = y,e ~¥¥0 | xortopas mo3somser
HAWTH 3aTeM YacTHOE pelieHue IuddepeHInaIbHOro
ypaBHEHUS

y = yoe @7 (5)
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OYHKIIMOHAIBHOE COOTHOIIEHUE (5) OMMCHIBAET
MHTETPATbHBIN 3aKOH M3MEHEHUS! MPOIIecca, KOTOPbIE
MIMPOKO HCIHONB3YETCS NMPH PEMICHUH MHOTHX IIPH-
KJIaIHBIX 3aJa4ax.

I'eomeTpuueckass MHTEpHIpeTanus runepoonmde-
CKuX (DYHKIWHA aHAJOTHYHA T€OMETPUYECKON HHTep-
NpeTalyy TPUrOHOMEeTpuUecKux (GyHKIuH. I'unepbo-
audyeckue (YHKIUU CBS3aHBI C KOOPJMHATAMH TOUYEK
PaBHOCTOPOHHEH eJMHNYHOM runepooisl (1) Takum sxe
00pa3oM, Kak TPUrOHOMETPHUYECKHE (DYHKIMN CBSI3aHbI
C KOOpAMHATaMU TOYEK OKpYyxkHOCTH [1].

PaccmoTpuM BHauane €AMHUYHYIO OKPY>KHOCTb
(puc. 1) ¢ meHTpOM B Hadaie KOOpIUHAT

i

Kax u3Bectno, mnomaas cexropa AOM omnpeze-
nseTcs o popmyIie

S=—AM-R, (6)

riae AM — nyra eTMHUYHON OKPY>KHOCTH, Ha KOTO-
pyIo omupaetcs IEeHTpalbHbIN yron t, a R - pamuyc
OKPY>KHOCTH.

OTcrona, B CHIIy TOTO, 4TO 3aBUCUMOCTH (1) pac-
CMaTpHUBAeTCs B PaJaHHOW Mepe, CIIeAyeT, 4TO Jyra
AM = Rt . YuursiBas, uto B HameM ciaydae R=1 Haxo-
JTUM, 9TO

S=§,I/IHI/It:23. @)

Bripakenune (7) onpenensier JMHEHHYIO 3aBUCH-
MOCTh IIEHTPAIBLHOTO yriia t OT IUIomagu KpyroBOoro
cektopa AOM. OTkyna crienyeT BaxKHBIN TSI JalbHEW-
IIMX PACCYKICHUH MPH BBIBOJAE aHAIUTHIECCKUX (Hop-

x2+y2=1.

Bo3bMeM Ha OKpPY>KHOCTH HMPOU3BOJBHYIO TOUKY
M (X;y) ¥ TIOCTPOMM OCTPBIN HEHTPATBHBIA yroa <
AOM = t. 3arem U3 TOYKH M TIpOBEIEM IEPIICHANKY-
nstp MB Ha ock Ox. Otcroma umeem, uto Sin t=BM (1.k.
paauyc okpyxkHoctd OM=1), a cos t =OB. U3 Touek 4
u P npoBezieM KacaTtesIbHbIe K OKPYXXHOCTH JI0 TEX 10D,
TOKa OHM He repecekyT paguyc B Toukax C u N, o1-
croja OyieM UMETh:
tgt = AC,ctgt = PN, sect = OC u cosect =

ON.

Puc. 1.

My (1) BBIBOA, YTO apryMeHT t TPUTOHOMETpHYe-
ckux (yHKIuit Sin t, COS t, MOKHO paccMaTpUBaTh He
HPOCTO, KaK YroJl, a KaK yABOEHHYIO ILIOMAAb CEKTOPa
AOM.

PaccMOTpHM Temeph PaBHOCTOPOHHIO THIIEP-
ooy x2 — y% = 1. [Iposenem Haj Heii aeiicTBus, aHa-
JIOTHYHBIE TEM, YTO MBI IPOBOAIIIH C OKPYKHOCTBIO

IToxaxxem, 4TO

sh t=BM, ch t=0B, th t=AC

W3 ueprexa (pUCYHOK 2) M JOKA3aHHOTO YTBEp-
KIIEHUS CIEYeT, YTO Yroi t B JaHHOM cityyae OyaeT
SIBISITBCSL yYJIBOGHHOW ruiomaasio cekropa AOM rt.e.
CMpaBeJIUBO PABEHCTBO

t=25=2(tu1. OMB — 1. AMB).

3amMeTuM, 4To

w.OMB = %03 -BM = %xy,

IJI€ X U Y — KOOPJUHATHI IPOU3BOJILHOU TOUKH M,
B3STOU Ha TUrepooIIe.
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Zh

At

Puc. 2

C npyroii CTOpOHBI, OYEBUIHO, YTO IJIOMIAIb CEK-
Topa AMB MoXeT OBITh BEIUNCIIEHA C TOMOILBIO OTIpe-
JICJICHHOTO MHTErpaja, Kak IUIOIIa b KPUBOJIUHENHOU
Tpaneuuu. M3 ypaBHeHHsT paBHOOOYHOH THUIEpPOOIIBI
(2) HaxoMM, YTO MHOKECTBO TOYEK €€ BEPXHEH YacTH

Vx? — 1, u moromy

OTpeziesieTCs ypaBHEHUEM Yy =
UMeeM, 4To

1. AMB = flooydx = floo\/xz — 1dx. (8)

Jnst BeIamceHus uHTerpana (8) NpuMeHnM CHo-
€00 MHTErpUPOBaHUS 110 YACTSIM. Honaraﬂ

u=+vVx%2—-1, a dv = dx Haxomum, 4to du =
xdx

\/—, VUV = X U, CICO0BATCIIbHO,

x2-1
f Vx?—1dx = xyx?-1]|7
1

9)

f Vx2 -1
1
[epBoe craraemoe mpaBoit gactu (9) paBHO Xy, a

BTOpOE CllaraeMoe mpeodpazyeM CIEAYIOIIHM CIIOCO-
ooM:

(x —1)+1

[

Takum oOpa3om, MOJICKANTNN BEIYUCICHUIO HH-
terpai (9) MoxkeT OBITh 3aMCcaH B BI/I}Ie

3ameTuM, 94TO
J dx
J - %2 —
Torxa, u3 cootrouenus (10), ¢ yuetom (11), BbI-

MOJNHSIST  ajreOpamyecKkue MpeoOpa3oBaHus, OyneM
HUMETh:

f\/xz —1ldx
1

Urak,

[ToTenmupyst 3atem BeIpaxeHue (9) HaX0AUM, ITO

f\/xz—dx+f

o1 o1

(10)
]\/x ldx = xy — ]\/x dx—J —
(11)
=In(x ++/x%2 - D|PIn(x +y),
1 1 (12)
=Xy - Eln(x + ).
t= 2[%’0’—%30’+%1n(x+y) =In(x +y) (13)
x+y=et (14)
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IIpu nenennu o6enx dactelt ypaBHeHwus (2) Ha co-
OTBETCTBYIOIME YacTH ypaBHeHUs (14), Oyaem uMeTh
Clle/IyIolee YpaBHEHUE CBA3BIBAIOIICE X U V.

x—y=et (15)
Paspemas ypasuenus (14), (15) oTHOcHUTENBHO
MEPEMEHHBIX X U ), UMEEM:
et +et et —et (16)
2 VT2
3nas, uto x = OB, y = BM u y4uThIBas, 4TO
OB = chtu BM = sh t. noxy4aeM 4T0 KOMOWHAITIH
TIOKa3aTeNbHBIX (QYHKINM PaBHBI COOTBETCTBEHHO Ch t
u sh t,
W3 Touku 4 npoBeneM KacaTeIbHYIO K TUIepooue,
1o ee nepeceueHus mpsmoit OM B touke C. Tlomyunm
nBa tpeyroipHuka: AOC m BOM . U3 ux nomobus
uMeeM:

X =

AC 04
BM ~ OB

(17)

OTKyna ciemyer, 9To

a’ch?t — a’sh?t = a?(ch?t — sh?t) = a?

BM_sht_et—e_t

OB  cht et+et
= tht

AC = (18)

Boszemem Ha ocu Oy otpe3ok OP = 1. Uepes Touky
P mipoBenem npsiMyto, nmapajuiensHyto ocu Ox U nepe-
cekaromyro npsmyro OM B Touke N. Otcrona cienyer,

gro PN = cth t. Ilo momoOuro TpeyroibHUKOB
OPN u OBM umeem:
PN 0P (19)
0B  BM
OTtkyna
PN_OB_et+e‘t_ e 17)
“BM ef—et ©

3aMeTHM, YTO NMapaMeTPUICCKHE YPAaBHEHHS PaB-
HOCTOpPOHHEH runepbonsl x = a cht,y = a sht mo-
JIOOHBI TTapaMeTPHUYCCKUM YPaBHEHUSIM OKPYKHOCTH
X = a cost,y = a sint [3]. JledCTBUTELHO UMEEM:

et +et\*  [et —et\? 3 (13)
(=) -5 |-

2t _p 4 g2t

, et 42472
=a
4

Takum 00pa3oMm, J0Ka3aHO, YTO YpaBHEHHE BHUIA
x% —y? = a?, aBnseTcs ypaBHEHHEM IUIepbOJBI B
KaHOHHYECKO# (opme.

T'unepbonrueckrue QYHKIUH IMAPOKO HCIIOIIb3Y-
I0TCS B MIPUJIOKEHUSIX, HATIPUMED, B DIIEKTPOTEXHHUKE,
CONPOTHUBIICHUH MATEPHAIOB, CTPOUTENHLHONW MeXa-
HHUKE M Jpyrux auciuminHax. Heo6xoanmMo oco3Hath
TOT (haKT, YTO OKPYKAIOIIMH HAC MHP SIBIISIETCS TUIIEP-
OONMYECKHUM U TOMY €CTh OO0JIBIIIOE KOJTMYECTBO JTOKA-
3arenbeTB. Tak, HanpuMep, BaXKHYIO POJIb THIIEPOOIH-
YecKre PYHKIMU UTPArOT B reomeTpru JIobaueBCcKoro.
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