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ITPHPOJOIIOAB3OBAHHE

AHAAHU3 3PPEKTHBHOCTH
THAPABAHYECKOI'O PA3SPBIBA IIAACTA
HA OB'BEKTE 10B: YPBEBCKOI'O
MECTOPOXIEHHSA

C.P. Axmeodusinos, A.B. Aybakxupos
Tromenckuii THI'Y, r. Tiomeus, Poccusa

E-mail aBTopoB: sabitov-razil@mail.ru

MeTopl CTAaTHCTHYECKOTO MHOTOMEPHOTO aHaM3a JaHHBIX
HAIIUTA [IMPOKOE MPaKTHYECKOe NMPUMEHEHHEe B 00JacTH pas-
paboTKu HEPTSIHBIX M T'a30BBIX MECTOPOXKICHUIH. B maHHOM
CTaThe PaccMaTPUBAETCs MOCIIEOBATEIBHOCTD NPABUILHOTO
noadopa TEXHOJIOTHYECKUX MapaMeTpOB C y4eTOM KOHKpET-
HBIX TEOJIOTMYECKHX YCIIOBHH Ha CKBa)XWHE Ha OCHOBE JIU-
HeitHo# perpeccuu s ianupoBanust ['PIT o6bexkra OB,
YPBEBCKOTO MECTOPOXKICHUSL.

Kniouesvie crosa: nunedHas perpeccus, kodddunuent
[Mupcona, rugpaBnuyeckuii paspeiB Iuiacra, o0wbekr FOBy,
YpbeBckoe MECTOPOKICHHE.

Ha paHHOM wuCTOpHYECKOM »JTame YBEIHYCHHE
MPOJYKTUBHOCTH JOOBIBAIONINX CKBaXXHMH W BOBIIEYE-
HUE B pa3pabOTKy TPYIHO H3BJIEKAEMBIX 3aracoB SB-
JISIOTCS. TPUOPUTETHBIMU 3afjadyaMu  JUIsl HeTSHOU
MIPOMBIIIUICHHOCTH. Y IeTIbHBIN BeC 3aiexeil 3amagHoi
Cubupu, xapakTepu3yIIUXCsSd HU3KOH MPOHUIAeMO-
CThIO M BBICOKOH CTENEHBIO PACUICHEHHOCTH KOJJIEK-
TOpa, cocTaBisieT okoio 60% ot obmiero umcna. Oc-
HOBHOM METOAMKOM, MPUMEHSIEMON 1Ji1 BOBJICUECHHUS B
pa3paboTKy He IPEeHUPYEMBIX 3aMacoB HEPTH, SABISETCS
rugpaBiandeckuit  paspeiB mnacta (I'PIT). TpemuHs
I'PII o0namaroT BBICOKOHM MPOMYCKHOW CIIOCOOHOCTHIO,
YTO TIO3BOJISIET YBEIUYUTH JEOUT JAOOBIBAIOIIUX CKBa-
*KUH B 2-3 pa3a W MOBBICHTh PEHTA0ENbHOCTh pa3pa-
OOTKH TPYJHO H3BJIEKaeMbIX 3amacoB. OJIHAKO, IpUMe-
HEHUE JIaHHOW TEXHOJIOTMHM HE BCerJa MPUBOIUT K
YCIENTHBIM pe3yJibTaTaM. 3a4acTyio ¢ IPUPOCTOM TIPO-
JYKTUBHOCTH CKBQ)KWH, YBEJIMYMBACTCA W HX OOBOJ-
HEHHOCTh, YTO MOXET MPHUBOJIUTH K MPEKICBPEMEHHO-
MY BBIXOJly CKBKHH U3 JeHcTByromero Gonma. Takxke
M3BECTHO, YTO 3a MEPHOJ] IKCILUTyaTallud CKBAKWUH TO-
cne nposenenus: ['PII 3HaunTenbHO CHUXKAETCS MPOBO-
JUMOCTh TPEIWH BCJICJCTBUE BBIHOCA TPOIIAHTa U €€
MOCTENIEHHOTO CMBIKaHus. TakuMm oOpaszom, mpobiema
IpaMOTHOTO TOJ00pa CKBXWH KaHIUIATOB JUISL MPO-
BeJeHusl nepBuuHoro u mosropHoro I'PII, a Takxke
TPaMOTHBIM BBIOOP TEXHOJOTHH THIPOPa3phIBa SBIIS-
IOTCSI aKTyaJIbHOM 3a/1a4uei.

3a BpeMs pa3pabOTKU HEPTIHBIX MECTOPOIKIACHUN
3amagHoii CuOMPH HAKOIUIEH OTPOMHBIN OIBIT MPOBE-

nenvst I'PII, B ToM uuciie u Ha 00BEKTax, MPUYPOUCH-
HBIX K clabo JApeHHpPyeMbIM, HHU3KOIPOHUIAEMBIM U
HEOJTHOPOJIHBIM KOJUIEKTOPaM.

Ha o6wekre FOB; YpbheBCKOro MecTopokIeHHUS 10
cocrosianio Ha 01.01.2009 r. B skcruryaTtamuio mocie
I'PII 3amymeno 311 moOpIBalOmMX CKBXXUH U 4 HarHe-
TaTelbHBIX. M3 unciaa HOOBIBAIOIINX CKBAXHUH 229
ofepanuii BHIITOJIHEHO MPH OCBOSHUM W3 OypeHus (U3
Hux 218 I'PII — na HoBeix ckBakuHax u 11 I'PIT — npu
OypeHHH BTOPBIX CTBOJIOB), 7 00pabOTOK — mpH Tepe-
BOJIC CKB)KHUH Ha OOBEKT, 75 — Ha IKCILTyaTAIIHOHHOM
(hoHIIe CKBaXHH.

Ha 33 noOwiBaromux ckBakuHax oneparuu [PIT
SIBJIAFOTCS TIOBTOPHBIMU (B TOM 4mcie 32 BTOPHIX # 1
tpetuii I'PIT - Ne1031) [1, 2].

Junamuka BemonHeHust omepauuii ['PIT mpen-
cTaBJieHa Ha puc. 1. ExxeroqHo KoJIu4ecTBO CKBaXKHHO-
orepanuii Ha 00bEKTE YBEIMUHUBACTCS, YTO CBS3aHO C
MAacCOBBIM OypeHHEM HOBBIX CKBaXXHH COBMECTHO C
npoBeneHueM ['PII. 3a mociennue 5 et o0beMbI 00-
paboTok Bo3pocim B 5,7 pa3 (¢ 16 I'PII B 2004 . no 91
I'PIT B 2008 T.). Ha Tekymmii MOMEHT oxBaT (OHIA
ckBaxuH MetonoM I'PII cocraBua 92%.

ITo cocrostauro Ha 01.01.2009 r. momoisHUTEILHAS
noberga Heptu 3a cuer 311 T'PII mocturma 2622,0
THIC.T., B CpPEJTHEM Ha OJHY OIepaIruio mpuxoautcs 8,4
TBIC.T; B TOM YHCIIC, 10 CKBOXHHAM M3 OypeHHS —
2113,5 teic.T wim 9,2 THIC.T/CKB. (NPH BBOJIE HOBBIX
2068,8 ThIC.T WK 9,5 THIC.T/CKB., IPU 3ape3Ke BTOPBIX
cTBOJIOB — 44,7 ThIC.T MK 4,1 THIC.T/CKB.), IO TIEPEXO0-
nsemy Gonay — 508,5 Teic.T HiH 6,2 THIC.T/CKB.

JuHaMuKa HM3MEHEHUS IOIOJHUTEILHOM AOOBIYM
IO TOJIaM M e¢ JIOJHU B 00miei 1o0bIue o 00bEKTY U 10
KaTeropusiM CKBa)XKWH IpeJcTaBicHa Ha puc. 2. B Te-
KYIIMX HaKOIJICHHBIX OTOOPax HE(TH JOTOJHUTEIIbHAS
no6wrya HedtH 3a cuet I'PIT cocrarmnsier 80,9%.
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Puc. 1. Pactipenenenne kommuectsa ['PI1 mo rogam u no ka-
teropusim ckBaxuH. OobekT FOB;

I'PII Ha ckBaXMHAX IKCILTYyaTAlMOHHOTO (OH/IA.

Ha sxcmmyatanmmonHoMm (oHIEe CKBaxkMH 0Opabda-
TBIBAEMbIC TOJIIMHBI TUIACTOB B mepuona 1998-2003 rr.
u 2004 rr. B cpeqaem Ooimsku (6,0-6,5 M, Tadmn. 1), 005b-
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€MBI 3aKaYMBAEMOI0 MIPOTITAaHTA PA3INIAIOTCS HECYIIIe-
crBeHHo (12,3-19,1t1). C 2005 r. a3 dexTuBHas TONI-
IIMHA KOJUIEKTOpa, a TAKIKE MPUMEHSIEMBIC MacChI TIPO-
MIIaHTa B CPETHEM 10 MIEPUOIaM YBEITUIMIUCH (10 7,4—
8,4m u mo 34,9-38,0 T cooTBeTcTBeHHO). TeM He Me-
Hee, 00paboTKM HadanpHOTO mepuoxa 1998 - 2003 rr.
MOKa3aJId HaHOOJbIINeE Pe3yIbTaThl, KakK 110 Je0uTaM 3a
3 wmecsana mocine I['PII, Tak M mo uX HpUpocTam
(tabm. 1).

ITocae I'PIT 2008 roga neOUTHI )KUAKOCTH U HEHTH
CHU3WINCh OTHOCUTENIBHO HadalibHOTO nepuona (1998-
2003 rr.) B 1,9-2,0 pasa, nmpupoctsl 1eOUTOB — B 2,6—
2,7 pasza cooTBeTcTBeHHO. Kpome Toro, cieayer oTMe-
TUTh, YTO B CPEJHEM IO TMepUoJaM OOBOJHEHHOCTH
nocne I'PIT He mpesbicuna 30%.

JuHamuika CpeJHUX IeOUTOB, MPUBEACHHBIX Ha
nmaty I'PII, mo BpeMeHHBIM MHTepBajaM 00paboTOK
npencTaBieHa Ha puc. 3. HaumeHbliee cHmwkeHue Je-
6utoB HeTH U KUAKOCTH Yepes monrona mocie ['PIT
Habmogaercsa o oopadorkam 2008 . — COOTBETCTBEH-
HO 0,14 u 0,46 1/cyt/™ec. [1o nepuonam Oolnee paHHUX
JIeT TEMIIbI MaJCHUs AeOMTOB 3HAYUTEIHHO BBINIE — B
cpemem 3a 12 wmecsume mocine [PIT  0,80-
1,52 t/cyr/™mec. mo xuaxoctu u 0,53-0,97 t/cyr/™mec.
o He(TH.
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Puc. 2. JIlnHamMuKka IOTONHHUTENBHOU 100bdM HedTH (a) U
xuakocty (0) 3a cuet I'PII B 0o01ieli rogoBoit qo0bI4e.
O6nexT 0B,

Tabauya 1

OCHOBHBIE Ie0JI0ro-hU3NYecKre, TEXHOJIIOTHYECKUE apamMeTpsl 1 nokaszarenu s¢dexrusrocty I'PIT o nepuonam o6paboTox.
OkcmyatanuoHHbIH Gong. O6bext FOB;

ITapameTpsl 1998-2003 2004 2005-2006 2007 2008

Konuuectso I'PII, ex. 32 8 19 12 11
Teonoeo-gusuueckue napamempuol
D¢ exTrBHAS TONIIMHA, M 6,0 6,5 74 ’ 8,4 ’ 7,5
Texnonoeuueckue napamempbvi
Macca npornmnanra, T 12,3 19,1 349 38,0 37,0
YenpHas Macca MponmnaHTa, T/m 2,1 2,9 4,7 4,5 4,9
Mak. KOHIIEHTpAIHs TPOTIAHTa, Kr/M3 895 754 856 908 1144
CpenHsisi KOHIIGHTpAIHs NPOIIAaHTa, KI/M3 389 348 491 539 621
TemIt 3aKauky )KUAKOCTH Pa3pbiBa, M3/MHUH 3,7 2,0 2,5 29 3,1
Dxcnayamayuonnvie noKkazamenu

Je6ur nedru 3a3 mec. go I'PIL, 1/cyr 5,7 53 3,2 49 47
Je6ut xuakocty 3a 3 mec. no I'PII, T/cyt 6,3 6,1 3,7 53 6,7
Oo6BoaHenHoCTh 3a 3 Mec. 10 I'PIT, % 91 14,1 11,6 75 31,0
Jebut Hedtu 3a3 mec. nocne I'PTL, T/cyt 20,3 15,2 13,9 16,6 10,2
He6ur xuakoctu 3a 3 mec. mocie I'PII, t/cyt 27,3 21,3 17,4 20,7 14,2
Oo6BoaHenHOCTh 3a 3 Mec. nocie I'PIT, % 25,6 28,7 19,9 19,9 28,2
HauanbeHbld npupocT neduta HedTH, T/CyT 18,2 13,9 12,1 13,3 6,8
HauanbHbIil TPUPOCT 1eOUTA HKHIKOCTH, T/CYT 24,9 19,8 15,3 17,2 9,3
Tekymas fom. 1o0b4a Hed)TH, THIC.T 267,9 81,2 98,6 48,5 12,2
Texymiast morm. 7OOBIYA KUIAKOCTHU, THIC.T 349,1 101,4 112,2 59,6 15,2
CymM. otp. Bpems nociae I'PIT, cyr 35564 7173 12635 5371 1525
Texyuuii npupoct ne6ura HedTH, T/CyT 7.5 11,3 7,8 9,0 8,0
Texyuuii npupoct neduTa )KUIAKOCTH, T/CYT 9,8 14,1 8,9 11,1 10,0
Haxkoru1. 106. Hedtu Ha MmomenT ['PI, Thic.T/CKB 7.4 12,1 51 11,4 13,0
Haxormt. 100. »xuj. Ha MmomenT I'PII, ThIC.T/CKB 7,9 12,7 6,0 13,4 15,2
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Ha rtexymmii MOMEHT Ha CKBa)XMHAaX, KOTOpbIE
SKCIUTyaTHPOBAIHCH Ha MOMEHT miepBoro ['PII, Bemos-
HeHo 18 Bropeix u 1 Tpetuii I'PI1. CpaBHenue >¢dek-
TUBHOCTH TEPBHIX U MMOBTOPHBIX ONEPANUil IO CKBAXKH-
HaM ¢ IByMs 00paboTKaMH MPeICTaBICHO B Ta0JI. 2.

V3MeHeHNnE TEXHOJIOTWYECKUX IIapaMeTpoB IIO-
BTOPHBIX ONEpanyii OTHOCHTEIHFHO IEPBBIX HAIpaBie-
HO Ha yBEIMYECHHE MAacChl ITpoImaHTa (B cpeaneM B 1,7
pas3a) U CHIDKEHHE TEMITOB 3aKAaUKH XHIKOCTH Pa3phIBa
(ma 20%). CpemHre 1 MaKCHMaJIbHBIC KOHIICHTPAILIUH
HE MPeTepIeNN 3HAYUTENbHBIX N3MEHECHHUH.

B 83% ciydaeB nepBhIX onepauuil 3aKpervieHHue
TPELINHBI OCYIIECTBIBUIOCh MOCPEICTBOM OTHOKOMIIO-
HeHTHOTO mponmadTta (20/40, 16/20(30)), BTOpBIe OTE-
pauuu B 78% ciy4aeB BBINOJHEHBI C OBYX- U TpeX-
(hpaKIHOHHBIM MIPOIIIAaHTOM (16/20(30)+12/18;
20/40+16/20(30); 20/40+16/20+12/18) [3].

B menom, w3 18 CKBaXWH yBeIWYEeHHE IeOHTa
JKUJKOCTH W He()TH OTMEYECHO Ha 5 CKBaXWHaX (B
cpemHeM Ha 6,9 T/CyT 1O )KHUAKOCTH U Ha 5,2 T/CyT 1O
He(TH). B cpenHeM 1Mo cpaBHEHMIO ¢ MEpPBBIMH 00pa-
0O0TKaMHU HadaIbHBIN neOuT nocie Bropbix I PIT Huke —
Ha 26,7% 1o xunkoct 1 Ha 30% 1o HedTH.
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Puc. 3. lunamuka cpenHux aeOUTOB XKUAKOCTH (a) U HedTH
(0), mpUBEICHHBIX HA ATy 3aIyckKa, 1Mo HepruoaaM 00-
paboTOK MO CKBaXKMHAM DKCIUTYaTallMOHHOTO (GoHIa U
nepesonam ¢ ['PII. O6wexT IOBI.

[Tpu 3TOM MOCIIE TIEPBHIX Oneparyii HabIoaeTCs
0osiee HU3KMIA TeMn najeHus dpdekra (3a 12 mMecsien
JIeOUT XKUAKOCTH CHU3mIICS Ha 46,3%, neout HedtH -
Ha 48,8%, mocne moBTopHBIX — Ha 58,6% u 53,0% co-
OTBETCTBEHHO, pHC. 4).

I[Ipu  noBTOpHOW  00pabOTKE, MPOBEIECHHOU
20.12.2000 r., macca mpommaHnTa Obljla yMEHBIIIEHA 10
11,8 T, TemMm 3aKaykh OCTalCd HEU3MEHHBIM —
4.2 M3/MI/IH, JeOUTHI YMEHBIIMIINCH B 5,5 pasa 1o Kul-
KocTH ¥ B 3,4 pasa o Hedtu. Tperuii I'PII 6b11 mpoBe-
nen 13.03.2008 T.

Tabauya 2
ComnocTaBlieHHE FCOHOFO'(I)I/BI/I"ICCKI/IX XapaKTECPUCTHUK
IJ1acTa, TEXHOJIOTUYCCKUX MapaMeTpPOB o6pa60T01< u
nokazareneit 3¢ dexruproctu ['PIT mo ckBakuHAM ¢ AByMs
I'PI1. OkcmyarauuoHHbH Gong. O0bext IOB1

ITapamerp 1TPIT | 2TPII
Komnuectso I'PII, exn. 18 18
T'eonozo-gpuzuueckue napamempoi
D¢ dexTrBHAS TONIIMHA, M 6,5
Texnonoeuueckue napamempoi
Macca npomnnasra, T 17,2 28,7
VY aenpHas Macca MponmnaHTa, T/m 2,6 4,4
Makc. KOHIEHTPALHMs MPOTIIAHTA, KI/M 912 885
CpenHsist KOHIEHTpAIHs POTIAHTA, kr/m® 404 459
TeMIT 3aKauKy KHUIKOCTH Pa3pbIBa, M°/MHH 3,5 2,8
Dkcnnyamayuonnvle nokazamenu
Jebut Hedtu 3a 3 mec. go I'PII (nelicTs.
51 6,3
CKB.), T/CyT
He6ur xunk. 3a 3 mec. no I'PIT (gevicTs.
55 8,0
CKB.), T/CyT
O6BoaHEHHOCTH 3a 3 Mmec. 1o ['PIT (neiicTs. 7.7 20,3
CKB.), %

Jebutr nedru 3a 3 mec. nocne ['PII, 1/cyr 22,4 15,7

Hebur sxuakoctu 3a 3 mec. nocie ['PTI,

26,6 19,5
T/cyT

O6BoaHEeHHOCTH 3a 3 Mec. mocie I'PIT, % 15,9 19,3

Hauansuslit npupoct nedura Hed1H, T/CyT 20,7 10,8

HauanbHeii mpupoct nebura xuakocty, T/cyr| 24,8 13,3

Tek. non. no6b4a HedTH, THIC.T 1741 104,9
Texk. mom. 100bIYA KHU/IK., THIC.T 209,7 | 1219
Cymwm. otp. Bpems nocie I'PIT, cyr 16909 | 12722
Tek. npupoct nebura HedTH, T/CyT 10,3 8,2

Tek. mpupocT 1eduTa )KUAKOCTH, T/CYT 12,4 9,6

ia:;cc:;:}( lfo6. Hedti Ha MomeHnT ['PII, 6.2 178
i?zc;r/lic Bz.[06. kuaKocTh Ha MomeHT I'PII, 6.4 20,3
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Puc. 5. [lunamuka cpeHUX AeOUTOB XUAKOCTH (a) 1 HedTH (0), MPUBEICHHBIX HA ATy 3aITyCKa, IO TPYIIaM MaKCHMAaTbHBIX
KOHIIEHTpanuii mponmanTa. CKBaKHUHBI SKCIUTyaTalimoHHoro horga. O6nekt OB,

Temn 3akayku ObLI CHIDKEH 110 3,5 MS/MI/IH, B TO
BpeMsl Kak Macca MpOoIMaHTa U MaKCHMalbHasi KOHIICH-
Tpaimus TOCTUTIIA MaKCHUMalibHOTO 3HadeHus: — 40,2 T u
1190 kr/m°® coorBercTBeHHO. TaKike npu TpEeThel 00-
paboTke ObUT HCIIONB30BAaH MPOMMAHT Oojee KPyNmHOU
¢paxunu — 12/18. beun momydens! aedutsr: 15,8 1/cyT
— 10 XKUAKOCTH | 8,7 T/cyT 110 He()TH, OOBOJHEHHOCTD
cocraBuia 45,3%, cpeHero0Boi mpupoct — 5,2 T/CyT,
nepen oO6pabOTKOM HaKOIUICHHAsh HOObIYA COCTaBIsUIA
o xwuakoctd 39,5 teic.T, o HedtH 31,9 ThIC.T. TpeTnit
I'PII — HU3K03((heKTHBHEIHN, BpeMs 3¢ ¢eKTa cocTaBu-
JI0 8 MecsIIeB, TOMOIHUTEIbHAS J0ObUa 1,3 THIC.T.

B 2008 r. mo GONBIIMHCTBY OINEpanuii UCMOIb30-
BaJICh MAaKCHMAaJIbHbIC KOHIICHTPAIIMHA TIPOIIIaHTa
oxkoio 1200 KF/Ms, YBEJIMYCHHE HA4YaIbHOTO JebuTa
skuakocTu mociie I'PII B ¢BsI3M ¢ 3TMM HE OTMEUEHO,
OJIHAKO, B CPEIHEM 3a TOJTOa JTH OTNepaIiy MmoKasa-
71 0oJiee BBICOKHE Pe3yJIbTaThl (PHUC. 5): NEOUT KUIKO-
CTH TPHU WCIOJH30BAHUM MAKCHMAJIBHON KOHIICHTpa-
muu 6omee 1100 KI/MC B cpemHeM coctaBui 22,8 T/CyT,
neout HeTu — 18,4 T/CyT, YTO BBINIE MO CPABHEHHUIO C

I'PII c npumMeHEeHHEM KOHLIEHTPALUK [IPOIIIaHTa MEHEE
800 xr/m° — 17,9 u 14,1 T/cyT COOTBETCTBEHHO.
I'myGokuil aHATN3 MOJYYEHHOTO OIBITA JAeT BO3-
MOKHOCTh BBISIBUTH OIpPEACIICHHbIE 3aKOHOMEPHOCTH,
MO3BOJISIIONINE B JIAbHEUIIIEM MPOTHO3UPOBATH pe-
synetaTt I'PII [4, 5]. PaccmoTpum MeTosa, OCHOBaHHBIN
Ha MHOTOMEPHOM CTAaTHCTHYECKOM aHalu3e JIaHHBIX,
3a[a4a, KOTOPOH 3aKJIIOYAETCS: ONPEICTUTh HANUINE U
XapakTep 3aBHCHMOCTH MEXJy IapaMeTpamH, Xapak-
TepusyonmMu 3ddexrnBHocts ['PII n mapamerpamu,
OKa3bIBAIONIMMHU BJIMsIHHE Ha HUX. CyIIECTBEHHBIM HE-
JIOCTAaTKOM METOJWKH KaHOHHUYECKUX KOPPEISIHUi SB-
JSieTCS €€ JMHEWHOCTh, YTO OTPAaXKAeT B 3HAYUTEIIBHBIX
PACXOXKICHUSIX HMCXOJHBIX TEO0JIOTO-TEXHOJIOTHUIECCKIX
MapaMeTpoB OT CBOMX CPEIHUX 3HAUCHUH, YBETUUUTCS
MOTPENTHOCTh BBIYUCICHUH. TeM He MeHee, NaHHas
METO/MKA IIO3BOJSIET MPOBOIWTH AKCIPECC IMPOTHO3
3¢ (deKTHBHOCTH 00paOOTKH M BBIICTUTH U3 BCEHl TeHe-
PABHOM COBOKYITHOCTH TPYIIY CKBa)KWUH, B KOTOPBIX
I'PIT Gyner umeTh MakcuMaibHbIH 3 dekt. JlanpHeii-
mue Oosiee NETalbHBIC PacdyeThl MOKHO OYJeT MpOBO-
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IUTH TOJBKO HAa CKBAXXMHAX, OTHOCSIIHXCS K TOIydYCH-
HOW BBIOOpKE, & He Ha BCEH COBOKYITHOCTH CKBaXHH.

Hnst mmanmpoBanus ['PII mMoxHO wmcmonbp3oBaTh
CIIEIYIOIIYI0 MOJIENb, OCHOBAHHYIO HA CTAaTHCTHYECKOM
aHaJM3e MaHHBIX, — 3TO KOPPEJSIMOHHBIA aHaJ U3 IO
meroxny [lupcona, mo3BosIONMIT HA HAYAJIHLHOM JTare
aHaJm3a OTCEATh (PAKTOPHI, OKA3BIBAIOIINEC HAUMCHB-
niee BIMSIHME Ha mokaszareiu 3dextuHoctd ['PII, u
METOJi KaHOHWYECKUX KOPPEISIUN, [MO3BOJSIONMINN
YCTaHOBHUTH B3aHMOCBS3b MEKIY TPYIIIaMH 3aBUCHMBIX
U BIUsIOMmuX (pakropos. Jlanee Ha OCHOBE MOITYUCHHBIX
¢dopmyn mepexona K KaHOHHYECKHM IIEPEMEHHBIM
MO>KHO JIeJaTh BBHIBOIABI O HanOoiee 3HAYMMEBIX ITapa-
MeTpax, Brustonux Ha d¢dekruBHoCcTh [ PI1.

Bce pacuérsl, ucrnosb3yeMbie B pad0OTe TPOBEICHBI
B IpOrpaMMHBIX KoMmiutekcax SPSS Statistics m STA-
TISTICA.

B kagecTBe mapamMeTpoB, XapaKTEPH3YIOIIUX T'e0-
Joro-(hU3MYECKUe YCIOBHSA, BBHIOpaHBI: 00mas, oOIas
s¢dexktnBHas u d¢pdekTrBHAS HedTeHACHIIICHHAS
TOJIIIMHBI TUTacTa, KO3(QQHUIMEHT MOpPHCTOCTH, KO-
(UIMEHT TMEeCYaHHCTOCTH, IPOHUIAEMOCTh, MapaMeTp
«Anpda-IIC», kodhduIHEHT MaKpPOHEOTHOPOIHOCTH
IUTacTa ¥ He()TCHACHIIIIEHHOCTD.

IMapameTpsl, XapakTepH3YIOIIHE  TEXHOJOTHIO
nposeaenus: [ PII: macca mpomnmanTa 3aka4eHHOTO U B
IUTACTe, TEMIT 3aKAYKH U CPEeIHs KOHLIEHTPALUS MPOT-
manTa, nasiaenue I'PII u maBmenmne mocime I'PII. B ka-
YeCTBE XapaKTepUCTHK S(H(OEKTHBHOCTH TPOBEACHUS
I'PI1 BBIOpaHBI: TPUPOCTHI JACOUTOB IO KUIKOCTH M
He(TH, a Tak ke TPUPOCT oOBoaHeHHOCTH. CpenHue
3HAYEHUS, CTAaHIAPTHBIC OTKJIOHCHMS STHX IIapaMeTPOB
MIpUBEICHBI B TA0I. 3.

Kak BugHO M3 Tabm. 3, mis OONBIIMHCTBA Iapa-
METPOB XapaKTEPHBI OOJBINNE 3HAUYCHHS CTAaHIAPTHOTO
OTKIIOHCHHUS ¥ KO3 (UIMEHTa BapUaIlMH, YTO COOTBET-
CTBYeT CHJIBHOMY pa30pocy MAaHHBIX OTHOCHTEIBHO
CpemHUX 3Ha4YeHWd. TakuMm o00pa3oM, HcCCIeIOBaHHUE
3aBUCHMOCTH 3¢ ¢dektuBHOCTH TpoBenenus [PIT ot
TEOJIOTO - TEXHOJOTHYCCKUX YCIOBHHA MOXET OBITh
MPOBEIEHO KaK B IIEJIOM II0 BCEW BBIOOPKE CKBAKHH,
TaK M TO OTHENBHBIM TPYIIIAM CKBaXKHH, BBIICICHHBIM
MPH TOMOIIN CTATUCTUYECKUX METOJOB KIIacTepH3a-
uuu. B JaHHOM CTaThe pacCMOTPEHO HCCIENOBAaHUE B
IIEJIOM TI0 BCel BBIOOPKE.

Juss  BeIgenmeHns — (aKTOpPOB — OKa3BIBAIOIINX
HauOoJbIllee BIUSHUE Ha TOKa3aTeldd 3(PQPEKTHUBHOCTH
BOCTIOJIF30BAITUCH KOPPESIIUOHHBIM MeTonoM [lupco-
HA.

Tabnuya 3
OnwucaTenbHbIC CTATUCTHKA
®daxrop N Cpennee Cra. Hucnepcus
OTKJIOHCHHE

OO6mias TOJIIIMHA, M 279 21,8032 7,02292 49,321
D¢ddexTHBHAS TONIIUHA, M 279 11,1136 3,67347 13,494
HedrenacrlenHas TonmumHa, M 278 10,4842 3,52208 12,405
HedrenachleHHOCTD, 1.1 278 0,6011 0,07949 0,006
TTopucrocts, a.exn 279 0,1910 0,02337 0,001
Ansda IlC, m.ex. 270 0,7964 0,12782 0,016
TIponumaemocTs, M| 277 7,8679 9,43252 88,972
TlecuanncrocTs, 1.€1. 279 0,5743 0,26814 0,072
PacuiieHeHHOCTS, €11. 280 2,2786 1,45453 2,116
Koad. MakpoHEOTHOPOJHOCTH, €/1./M 280 0,2465 0,19919 0,040
kh mmacra, mJ]*m 277 99,7964 126,41612 15981,035
kh ved.npormact. mJI*m 276 93,2507 122,64205 15041,072
Macca mpormnanra, T (3aKa4eHHOT0) 279 35,8760 13,66933 186,851
Macca npormanra, T (B Iuiacte) 280 35,3525 13,72839 188,469
MacumaipHasi KOHIIEHTPANUS IPOTIIaHTa, kr/M® 279 1030,3692 172,28746 29682,968
CpenHsist KOHIIEHTPAIUS POTIIAHTAa, kr/M° 280 552,4893 106,13824 11265,326
Temmn 3aKauky, MY/MuH 280 2,9514 0,54233 0,294
Cpennee gaBiieHUE, aTM 280 306,7054 60,54750 3666,000
Hasnenune nocne ['PII (ISIP), atm 279 169,0108 44,27924 1960,651
Ipupoct HedTH, T/CYT 273 25,8179 11,76452 138,404
IIpupoct xxuakocty, T/cyT 273 30,7220 12,47606 155,652
IIpupoct 06BogHEHHOCTH, %o 276 17,2366 16,40927 269,264
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Tabnuye 4
Koaddummentst koppesiiuu [Tupcona r, KOMMIecTBO UCIIOIb30BAHHbIX Map 3HAYSHHUH IEPEMEHHBIX U BEPOSITHOCTD OLIHOKH P.
Bnustomuii daxrop IIpupoct Ipupoct IIpupoct
3aBucHMas MepeMeHHas HedTH KHUIKOCTH 00BOJTHCHHOCTH
OO0mmas ToJIIUHA, M Koppemsius [Tupcona 0,132 0,169** 0,066
3Hu. (2-cTopoH) 0,029 0,005 0,278
272 272 275
OddexTuBHas TONLUHA, M Koppemsnus [Tupcona 0,424** 0,419** -0,144
3H4.(2-cTOpOH) 0 0 0,017
272 272 275
He¢renacelnieHHas TONIINHA, M Koppemnsus [Tupcona 0,548** 0,457** -0,403**
3H4.(2-cTOpOH) 0 0 0
271 271 274
He¢TeHachIIIeHHOCTS, 1.1 Koppemnsus [Tupcona 0,255** 0,132 -0,436**
3H4.(2-cTOpOH) 0 0,03 0
271 271 274
[opucrocts, n.ex Koppemnsius [Tupcona 0,347** 0,296** -0,225**
3u4.(2-CTOpOH) 0 0 0
272 272 275
Anbda IIC, n.ex Koppemnsius [Tupcona 0,346** 0,295** -0,215**
3u4.(2-CTOpOH) 0 0 0
263 263 266
[Iponunaemocts, M/] Koppemnsius [Tupcona 0,03 0,047 0,021
3u4.(2-CTOpOH) 0,628 0,443 0,725
270 270 273
[lecuanucrocTs, 1.e1. Koppensius [Tupcona ,168** 0,146 -0,103
3u4.(2-CTOpOH) 0,005 0,016 0,09
272 272 275
PacuseneHHocTs, €. Koppemnsius [Tupcona -0,159** -0,088 0,059
3H4.(2-cTOpOH) 0,009 0,147 0,328
273 273 276
Koad. MakpoHEoTHOPOIHOCTH, €11./M Koppensius [Mupcona -0,363** -0,303** 0,163**
3H4.(2-CTOpOH) 0 0 0,007
273 273 276
kh nnacra, MI*m Koppensius [Tupcona 0,04 0,068 0,059
3H4.(2-cTOpOH) 0,514 0,266 0,332
270 270 273
kh med.nmpomnact. MJI*m Koppensus [Tupcona 0,072 0,082 0,005
3H4.(2-cTOpOH) 0,237 0,18 0,937
269 269 272
Macca npornmanTa, T (3aKa4eHHOTO0) Koppensiius [Mupcona 0,243** 0,185** -0,232**
3H4.(2-CTOpOH) 0 0,002 0
272 272 275
Macca npornmasra, T (B IiacTe) Koppemnsiius [Mupcona 0,238** 0,184** -0,222**
3H4.(2-CTOpOH) 0 0,002 0
273 273 276
MacuManbHast KOHIIEHTPAIIHs MPONanTa, Kr/M)| Koppemsius [Tnpcona 0,330** 0,303** -0,118
3H4.(2-CTOpOH) 0 0 0,05
272 272 275
Cpe/Hss KOHIEHTPALS TPOTTAHTA, KI/M Koppemsms [Tupcona 0,337** 0,296** -0,192**
3u4.(2-CTOpOH) 0 0 0,001
273 273 276
TeMIT 3aKa4KH, M/MHUH Koppensius [Tupcona 0,011 0,027 -0,065
3H4.(2-cTOpOH) 0,853 0,652 0,278
273 273 276
CpenHee 1aBieHUE, aTM Koppensius [Tupcona -0,115 -0,086 0,099
3H4.(2-cTOpOH) 0,058 0,157 0,101
273 273 276
Hasnenue nocne ['PIT (ISIP), atm Koppensius [Tupcona -0,039 -0,06 -0,016
3H4.(2-cTOpOH) 0,519 0,327 0,794
272 272 275

-KOppejanns UMEro1Ias CTaTUCTUICCKOC 3HAUYCHUC.
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Tabauya 5
Pe3ynpTaThl KAHOHMYECKOTO aHAITH3a
Kanonmue- VYpaBHenue
3aBUCHMEBIE . . |[loBepurenpHast
cKast Dopmyra nepexoa K KAHOHHYECKHM ITePEMCHHBIM JIMHEHHOI
nepeMeHbIe BepositHOCTB
KOPPEISILIHS perpeccuu
GT1=-1,24h3¢.u+0,095SH-0,60m+0,36arc+0,67e+0,15L-
AQB.cTann 0,64 0,15Km+0.18Mm1-0,3211 E1=0,64GT1 98,7%
E1=-AQsB
AQuccrann | 049 CT2=098ob 0. 22mi D0 e 0120 M08 Ep-0496T2 | 98.9%
Afcrar, 0,50 GT2=0,8ha¢h.u+0,75SH +0,73Ir511?:i1(£(mc+0,25KM+0,06MH+0,02H E3=050GT3 97%
. 5 O ER HanGonee pacmpoctpaHeHHbIH — Kod(duImeHT

El

4 5

~a_ 95% nosepur.

E2

GT2

E3=0,50503 * GT3

3 4

~o_95% f[oBepuT.

E3

Qo

GT3

0 1 2

3 4

“a_95% nosepuT.

Puc. 6. T'paduku TUHEHHO perpeccuu Jyis mapbl KAHOHUYE-
ckux nepemenHsx GT u E.

KOppeJsiiMM MpeHa3HaYeH JJIsi pacdyera CHJIbl U
HampaBlIeHUs JUHEHHON 3aBHCHMOCTH MEXIy Iepe-
MeHHbIMH. Koadduiment nuneitHoil koppensinuu oT-
pakaeT B Kakoi Mepe JIMHEHHO 3aBHCHUMBI MEXIY CO-
60l nBe mepeMeHHbIMU. [lepeMeHHBIE TOKHBI OBITh
U3MEpPEHB! B MHTEPBAIBHON IIKane JMUO0 B LIKaJIE OT-
HOILIEHUI.

Ecnu mpenctaBuTh ABE NMEpEeMEHHBIE Ha KOOPAM-
HaTHOM II0JIe, TO KaXkJas mapa 3HaueHuil Oymer oToo-
pakaTb KOOPJMHATHI TOUKH B 3ToM moje. UeM Ommke
TOYKH K YCPEIHEHHOM MpsAMOM, TeM BhIlIe K03(DuIu-
€HT KOpPEJSILUY.

Koaddumment koppemsiuuu ITupcona onpenenser-
cs o ¢opmyre:

i [(wi—x)+(yi—3]
(n—Lloxoy

@)

I'ne x u Y — cpaBHHBacMble 3HAYCHHS KOJHYE-
CTBEHHBIX MPU3HAKOB, Xi u Vi — CpeHNe 3HAYCHHUS TIPH-
3HAKOB, OXO)Y — CTaHIAPTHBIC OTKIOHECHHS B COIO-

rXYy =

CTaBJIACMBIX psax.

Takum oOpazom, HauOojblee BIMSHHE Ha IIpH-
poct neburta mo HeTH OKA3bIBAIOT CIEAYIOIINE mapa-
MeTpel: 3¢ddexkTuBHAs HePTEHACHINICHHAS TOJIINHA,
HEe(TEHACHIIIEHHOCTh, KOA(QQHUINEHT HOPUCTOCTH, Ia-
pameTtp «AnbdallCy, necuaHuCTOCTh, paCUJICHEHHOCTD,
KOO(PPUIIMEHT MaKpOHEOJHOPOJHOCTH, Macca IMpOIl-
IIaHTa HaAXOOJAIIECTOCA B INIACTE, a TAK)XKEC MaKCHUMaJIbHast
KOHLICHTpaLXs [IPOIIIAHTA.

Ha mpupoct neburta mo xumkocti: 3QpdeKkTuBHas
He(TeHaChIIIeHHAs! TOJIIMHA, KOAGPUITUSHT TOPHUCTO-
ctu, mapamerp «AnbpdallCy, ko3pPUIHEeHT MaKkpoHe-
OJHOPOJHOCTH, Macca IIPOINaHTa HAXOMSIIErocs B
IIacTe, a TaKKe MaKCUMalbHas KOHIICGHTPALMs TPOI-
MaHTa.

OcHOBHBIE (DAKTOPHI, BIMSIOIINE HA MPUPOCT 00-
BOJHECHHOCTH: 3(dexTrBHAas He(PTEHACHIIICHHAS TOJ-
MHA, He(TEHACBIIEHHOCTh, KO3()(UIMEHT mopucTo-
ctu, napametp «AnbdallC, xo3hdunmeHT MakpoHeo -
HOPOJIHOCTH, Macca IPOIIaHTa HaXOSIIEroCs B IUIACTe.

Jliist BIsIBIICHUS 3aBHCUMOCTH 3(dekTa npoBeaeHusI
I'PIT oT reosoro-TeXHOJIOrMYECKUX MapaMeTpOB UCIIOIb-
30BaJICSl METOJ] KAHOHWYECKHX KOPPEJSIHHA, KOTOPBIA
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MO3BOJISIET HAXOMUTh MAKCUMAJbHBIE KOPPESILIUOHHBIE
CBSI3U MEX]y IByMsI TpyIIIaMU N1apaMeTpOB.

CyTh MeToJa 3aK/IIOUYacTCsl B MOCTPOCHUU HOBOM
rpynnsl  mapamerpoB GT; (KaHOHMYECKHX IepeMeH-
HBIX), SBISIOIIMXCS JMHEHHBIMH KOMOHMHAIMSAMH HC-
XOJHBIX MapaMeTPOB U3 COOTBETCTBYIOLIEH IPYyMNIMbI U
BJIMSHHE THX MEPEMEHHBIX Ha ToKa3aten 3pdexTrs-
Hoctu I'PIL

IIpu sTOM KO3 UIMEHTHl NMPH MUCXOAHBIX Iapa-
MeTpax B JHMHEWHBIX KOMOWHALMAX ITONOMPAIOTCS TakK,
4YTOOBI KOPpENALMs B KaXJ0U Iape KAaHOHUYECKUX Iie-
PEMEHHBIX ObLIa MAKCUMAaJIbHOH.

PaccmoTpuM pe3ynbTaThl KaHOHHYECKOTO Koppe-
JSIMUOHHOTO aHanmn3a d3(QEKTUBHOCTH NPOBEACHHS
I'PII Ha mnactax rpynnsl FOB. M3HavansHO OBLIM BBI-
OpaHsb! cleayronMe napaMeTphl:

* MHOXECTBO T€OJOTHYeCKUX mapaMeTpoB G:
HE(TEHACHIIIEHHOCTh SH, HE()TCHACHILIIEHHAs TOJIIIMHA
wiacta had.H,, MakpoHeomHoponHocTh KM, mapamerp
«Anbda-IIC» amnc; xk03hUIEHT mopucTocTU M, mec-
YaHECTOCTh €, PACUICHEHHOCTS .

* MHOXECTBO TEXHOJIOTMYECKUX MapamerpoB T:
Macca IpommaHta B Imacte Mn, MakcUMasbHas KOH-
LEHTpALYs [IponmnaHTa B miacte I1.

* mapaMmeTpbl, Xapakrepuzyroumx dddexTus-
HocTh I'PIT: mpupoct nebuta xunkoctu AQx ,lIpHpocT
nebuta Heti AQH, mpupocT 06BogHeHHOCTH Af

3HaYeHNEe KAHOHHUECKON KOPPEsIMy U (popMyIIs
nepexo/ia K KAHOHWYECKUM MEPEMECHHBIM MIPUBEACHEI B
Tab. 5.

I'paduk nuHEHON perpeccun i nap KaHOHHYE-
CKUX IIEpPEMEHHBIX MIPUBEACHEI Ha puc. 6.

Takum 00pazom, MOXHO CJeNnaTh BBIBOJ, OCHOB-
Hoe BimsiHUE Ha 3¢dextuBHOCTh I'PIT 0Kka3pIBatoT ciie-
IyIOIIKe TMapamMeTpsl (B IMOPSAKE OCNa0ICHHUS BIIUS-
HUs): obmas 3¢ ¢extuBHas U 3¢ ¢pexTrBHAS HedTeHA-
CBIIIIEHHAs! TOJIIUHBI, HE(TEHACHIIICHHOCTh, TapaMeTp
«AnpdallC» u cpemHss KOHIEHTpAIUs MPOMIAHTA B
IUIacTe.

Jlanee BBIMONHSACTCS JTMHEHHBIM MIPOTHO3 BBHIOpaH-
HBIX HMCXOAHBIX IapaMeTpOB, XapaKTepU3YIOMHX 3¢-
(extuBHOCTh TIpoBeneHust [ PII. /s sToro HeoOxomu-
MO 3a]1aTh BCE HCXOIHBIC TCOJIOTHUECKUE U TEXHOJIOTH-
YecKHe TapaMeTphl, HAUTH CTaHAapTU30BaHHBIC 3HAUE-
HUSI, BRIUMTASA UX CpelHee 3HAYCHHE U AENS MOJTydeH-
HYIO Pa3HOCTh Ha CTaHIAPTHOE OTKJIOHEHHE, ITOACUH-
TaTh 1o popmynam u3 Tadn. 3 3Hauenus GT; u GT,, o
ypaBHEHUSAM JIMHEWHOW perpeccun Havth E; u E; u,
pelIMB CHUCTEMY JIMHEHHBIX YpaBHEHUI, HaliTH CTaH-
JApTH30BaHHBIC TPOTHO3HBIC 3HAYCHHS MapaMeTpoB
AQg.craun, AQx.craua u Afcrann. IIpornosnsie 3Ha-
YeHUSI HAXOIATCS YMHOXCHHEM CTaHIApTH30BAHHOTO
MPOTHO3HOT'O 3HAYEHHsI Ha CTAHAAPTHOE OTKIOHEHHUE U
npuOaBICHNEM COOTBETCTBYIOLIETO CPEIHEr0 3Have-
Husa. dopmynsl Ang pacuera MPOTHO3HBIX 3HAYEHUH
noka3zateneit apdexruBHocTH ['PIT npuBeneHb! HIKE.

AQB=AQB.cTann-cs+Ms

AQx=AQx.cTan ox+Mx

Af =Af.craun-of+Mf

rae AQs.craun, AQx.craun u Afcrann, oB, ok u
of — cranmaptabie otknonenus, MB Mx u Mf-cpennue
3HAYEHUs COOTBETCTBYIOIUX ITAPAMETPOB.

Paccmorpum cnenyromuii npuMep: HedTeHACHI-
IIeHHas ToJIMHA — 7,8 M, K03(). MAaKpOHEOJHOPOIHO-
cti — 0,64, necuanucrocts — 0,29, pacuseHEHHOCTb-D,
HedTeHachIeHHocTs — 0,6, mapamerp «Anbda-IIC» —
0,65, 1 TEXHONOTMYECKUX IapaMeTpoB: Macca IpoIl-
MaHTa B IUIacTe — 15 T, MakCUManbHasi KOHLEHTPALUS
nponmnanta — 800 kr/m. Tlocie MIPOBEICHUS pacyeTa 1o
BBIIICONMCAHHON METOJUKE IIONYyYUM IPOTHO3HBIC
snauenus AQ,=27 t/cyt, AQ~20 1/cyt, Af=15%.
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OpHa U3 OCHOBHBIX 3aj]ad YAEJIBHOIO 3JIEKTpHUYe-
CKOTO IMOCTPOUTh JBE 3aBUCUMOCTHU: MapaMeTp IMOpH-
croctd oT ko3(duruenra nopucroctu P,=f(K;) u na-
paMeTp HACBIMIEHUS OT KOX(PQHINCHTA HACHIICHHUS
P,=f(K,). DT aBe 3aBHCHMOCTH HEOOXOAMMO 3HATh
JUIsL TIOJICYETOB 3aracoB, KOTOpPhIE B CBOIO OYEPE]b
otoOpaxaroT 00beM ra3a wiu Hetu B miacte. KepH,
MOJHATHINA U3 CKBaXkMHbI poOypeHHbIN HAa PBO, mocne
OKCTPAKIMK ¥ CYIIKH HACHIIAIOT MOJENBIO ILIACTOBOM
BOJBI (CyMMapHas MUHEpaIU3alys BOMBI, T.C. COIEp-
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xkanue conr NaCl, momkHa OBITH TakoM XK€, KaKk U B
IJIACTOBBIX ycloBHsix). OOpa3iel HACHIIIaeM B CIICIIH-
QITBHOHM yCTaHOBKE NMPU KOMHATHOW Temreparype (20-
22 °C) u gepKUM MX B HACHINIAIOLIEM PACTBOPE KaKoe-
TO BpeMs (CYyTKH, JBO€ CYTOK, HEICII0) U IPOBOJUM
HCCIICTOBAHUS.

®.H. 3ocuMOB mpoBel J1abopaTOpHBIE HCCIIEIOBa-
HUs B obnact u3MeHeHuss YOC ¢ TedeHUEM BpeMEHHU
IpH XpaHEeHHH OOpas3IoB B HACHIIAIOMICH XHUIKOCTH
(KOTOpO# HACBHIAIOT OOpasell NpH IMOCTPOCHUN 3aBHU-
cUMoOCTeH), Kak NMpU KOMHATHOW TeMmIiepatrype, Tak U
MIpY TEMIIEPAType B IJIACTOBBIX YCIOBHUAX (80-85 0C). B
MPOBEIECHHBIX AKCIIEPUMEHTaX 00pa3mbl HACHINIAIHCH
BOJIOM, MHHEpalIu3alys KOTOPOM XapakTepHa s
He(Tera3oBbIX MecTopoXkAcHH 3anamHoi Cubupw,
T.€. MUHEpaJIU3aIus He npebiana 40-50r/1.

N3menenns YIC 00pa3iioB BO BpEMEHH ITOKa3aHbI
B Tao. 1.

Tabauya 1

Tabnuia BeNuYKH YACIbHOTO JIEKTPUUECKOTO COMPOTUBIIC-
HUs, ©IBMEPCHHOI'O Ha o6pa3uax C IIPOMEKKYTKOM BO BPEMCHU

B 125 cyrok
Howmep 1 3amep, p 2 3amep, p % CHMKEHUS
oOpasua OmMM OmMm Y¥3C
1 4,96 3,81 233
2 8,2 6,43 21,6
3 8,2 6,63 19,3
4 7,07 5,75 18,7
5 6,45 4,99 22,6
6 6,52 5,27 19,2
7 7,74 6,08 215
8 7,63 6,07 20,5
9 7,68 6,43 16,3

W3 tabnumer 1 ciemyeT, 9TO TPOICHT CHUYKEHUS
Y3C 06pa3ioB, OTHOCUTEILHO MMEPBOHAYAIBHBIX 3aMe-
POB, KOTOPbIE XpPaHWINCh B HACHIIIAIOMIEH KHUIKOCTH B
TeueHue 125 CyTOK TIpM KOMHATHOW TeMIlepaType,
HaxonsaTcs B mpenenax 16,3-23,2%. U3 puc. 1 BuaHo,
YTO CTaOMJIM3alKs CONPOTUBIICHUS HACTYIAeT MPaKTH-
yecku 3a 70-80 cytok. Tak jxe BHIHO, YTO TpH 00pasia
(Nel,5,8) He BBILUIM Ha aCUMIITOTY, OIHAKO U3MEHEHHE
ux YOC nocne 80 cyTok He Tak 3Ha4YMUTENIbHO. B nepu-
ox ot 80 no 125 cyrok rpaguent usmenenus YOC yxe
OuY€Hb MaJl, U K KOHIy 125 CyTOK KpHBBIE MU3MEHEHUS
Y3C Beixonmar Ha acumnrory. Muaue rosopsa, YOC
00pa3ioB yepe3 125 cyTok WX HaXOXICHHS B HACHI-
LIAIOIIEM PACTBOPE CTAOMIIU3UPYETCSI.

Tak ke B XOAe JKCIEPUMEHTa OBLIO IPOBEPEHO
BIIMSIHUE TEIUIOBOTO (hakTopa Ha m3MeHenune YIC. O0-
pasupl, nepedyrcieHHble B Tabu. 1 moasepraiuck 3Kc-
TParupoBaHUIO, CYLIKE W HACBILIEHUIO 10 METOJUKE
MOJIEJIbIO TIJIACTOBOM BOJBI (CyMMapHas MHHepaln3a-
st Bogbl, T.e. NaCl, qomkHa ObITh Takol e, Kak U B
IJIACTOBBIX YCIIOBUSX).
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Puc.1. Tlpumepst cHikeHus YOC 00pa3lioB BO BpPEMEHH.
Homepa KpHuBBIX COOTBETCTBYIOT HOMEpPaM 00pasIioB.

[Tocne nHacwmeHus: mpoBeneHo uzMepenue YIC
00pasnoB. 3aTeM OHH IOMEIAINCh B TEPMETHIHO 3a-
KpbIBa€MbIi COCYJ] U 3aJIMBAJIMCh MOJEJBIO IIaCTOBOM
Boabl. Cocyl MporpeBalyd B CYIIMJIBHOM IIKady Mpu
TeMIiepaType 85°C. Tocne xaxmoro 10, 20, 30, 70-
9acoBOTO MPOTPEBa COCYA ¢ OOpa3laMy BBHIHHMAJIH,
OXJIXKAAU 10 KOMHATHOM TeMIepaTypbl U MIPOBOAUIIN
m3Meperust YOC Ha oOpa3nax. 3aMepsl MOKa3ad, 4To
B TeueHne 70-dqacoBoro mporpea YOC o0pa3mnoB CHU-
3u0ch Ha 15-24%. Takum obGpazom, addekt 70 gaco-
BOr'0 TEILUIOBOT'O BO3JCHCTBHUS TaKOU e, Kak M OT 125-
CYTOYHOMU BBIIEP’KKH ITPU KOMHATHOH TeMIlepartype.

Jo Havana u mociie IpOBEACHUSA SKCIEPUMEHTOB
3aMepsUIOCh 3HAYCHHE OTKPBITOH TMOPUCTOCTH 00pas-
1OB. M3MepeHus mokas3ajiu, 4To OTKPbITasl MOPUCTOCTh
00pa3IoB B MpoIiecce MPOBEICHUS ONBITOB HE U3MCHS-
nack. [loaToMy, 1O MONMYy4YEHHBIM pe3yJbTaTaM MOXHO
CIeNaTh BBIBOJ, YTO OCHOBHBIM (PaKTOPOM, KOTOPHIH
oOycnaBnuBaeT cHmkeHue YIC o0pas3loB, ABIsSETCS
MUHEpaIU3alus BHYTPUIIOPOBOIO pacTBOpa BO BpeMs
XpaHeHUs1 00pa3loB B HACHIILAIOLIEH KUAKOCTH.
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OT0 OOBACHSAETCS TE€M, YTO MPH IKCTPAKUIUH, OT-
MBIBKE U CYyILIKE 00pa3loB HApYILAETCs €CTECTBEHHOE
COCTOSIHHE MOBEPXHOCTH TBEPJOH (ha3bl (IIOBEPXHOCTU
KPHUCTAJUIOB), NCYE3aeT ABOWHON 3JIEKTPUUECKUH CIIOH.
[Ipn HacelmeHnn obOpas3ma pacTBOPOM TOM WM MHOU
KOHIIEHTpAllUd Ha HMOHHOM YPOBHE IMPOUCXOAUT IPO-
necc 00pa3oBaHMS ABOHHOTO 3IEKTPUUYECKOTO CIOS.
IIpu sTOM (Kak HM3BECTHO) MOBEPXHOCTh KPHUCTAJIIOB
3apspKaeTCsl OTPULIATENBHBIM 3aps oM. OTO — BHYTPEH-
HSSL 4YacTb JBOMHOTO 3JEKTPUYECKOrO CIIOS, 3apsiibl
311eCh HETOABIDKHBL. JIJ1sl HeUTpaln3aluu 3TUX 3aps10B
00pa3yeTcst BHELIHsISI 4acTh JBOMHOIO CJIOSI, COCTOSIIIE-
ro u3 cinos lllrepra u muddysHoro cios. Konmnenrpa-
[IUSl MOHOB BO BHEUIHEH YacTH JABOWHOTO CIIOSI BCerja
BBIIIIE, YE€M COINPHUKACAIOLIETOCS C HUM CBOOOIHOTO
pacTtBopa.

Takum 00pa3oM, U3 BBIIIEU3IOKEHHOTO CIEAYET,
YTO NpH MOATOTOBKE 0OpasIoB KEepHAa K 3amMepaM HX
3NEKTPUYECKOTO CONPOTHUBICHUS HEOOXOIUMO BBLAEP-
)KaTb WX B HACBHIIAIOIIEM pAcTBOPE OIpEAEIeHHOe
BpeMs, 3a KOTOpoe B o00pasle HpoHIyT XHUMHKO-
HOHHBIE IIPOIIECCHl U BOCCTAHOBUTCSI PABHOBECUE MEXK-
Iy TBepaoi (azoil moBepxHOCTH 0Opa3la M MOPOBBIM
pacTBOpOM.

B I'OCT-ax He oTMedaloT SBJICHHE H3MCHEHHS
Y3C 06pa3ioB, XpaHAIIMXCS B HACBILIIAIOIIEM PacTBO-
pe, Bo BpeMeHU. 3amepbl YIC 00pa3ioB NpOBOAMINCH
U TPOBOAATCA B roboe BpEMsA HX HaXOXACHUA B
HACBIIIAIOIIEM PacTBOpeE.

Hecrtabunpaocts BenmmuuHbl YIC 00pas3ioB BO
BPEMEHH CTAaBUT BONPOC O CTEMEHH JOCTOBEPHOCTH
TaKUX B@KHBIX TNETPOPHU3HUCCKUX  3aBHUCUMOCTEH
P.=f(K,) u P,=f(K,). Tem cambIiM coBepiiaeTcs omuoKa
B onpenenenue K, 4To NpHUBOAUT K HENPABUIBHOMY
MOJICUETy 3amacoB. Bo3MOXKHO ofHa U3 IVIaBHBIX NPH-
YUH BBISIBJICHUH Pa3IuuMil — 3TO pa3Iudue BO BPEMEHU
XpaHeHusI 00pa3IoB B HACHIAKOUIEH MOJENIH TIACTO-
BOM BOJBI JO MOMEHTA MPOBEJICHUS 3aMepa.

B Hacrosiiee Bpemsi pu MOJATOTOBKE U MPOBEJE-
Hus 3amepoB YOC Ha oOpasiiax He MOJACTHUPYIOT Tuia-
ctoBble ycnoBus. [loatomy Heobxomum 'OCT mo mox-
TOTOBKE OOpa3IoB MO MpoBeAeHHIO 3amepoB YOC B
3amagHoit Cubupu, MOTOMY YTO NpH OONBIION MUHE-
panmmzanmu  Hackimatoniero pactsopa (100-150 /),
KoTopas XxapaktepHa nnsi bamkupum u Tarapum,
ymenbenne YOC o0pa3noB BO BpeMEHH He Oynaer
3aMETHO.

Jlureparypa:

1. 3ocumor ®.H. M3ydyenne miacToBbIX BOJ], 0OOCHOBAaHHE UX MHUHEpa-
IM3aIUH U YAEIbHOTO 3IEKTPHYECKOTO CONPOTUBICHHS HPH IIOUC-
Kax, pa3BeJIKe M MOJICUEeTe 3armacoB He()TH M ra3a Ha TEPPUTOPHH 3a-
nanHoit Cubupu. — Tromens, 1993.

2. KobGpanosa B. H. ®dusnueckue cBoiCTBa TOPHBIX HOPOA: (meTpodu-
3uka) / B.H. Kobpanosa; pex. B.H. [laxzos. - M., 1962.

3. Urenbepr C.C. [Ipombicioas reopusuxa. - M., 1961.

ITPOTHO3SHPOBAHHE HOKABQ’TEAEf;I
PASPABOTKH METOOAMH HEHUPOCETEBOI'O
MOOEAHPOBAHHSA

[ H.I'apugynrnura
Tromeuckuii THI'Y, r. Tromens, Poccus

E-mail aBropa: jam1 l@yandex.ru

OddexTuBHasS paspaboTka HedTera3oBBIX MECTO-
POXIEHUH HEBO3MOXHA 0€3 IOJHOTO BCECTOPOHHETO
MOJEIUPOBAHUS [IPOIIECCOB, MMPOUCXOIIIINX B IKCILTY-
aTHpyeMoM Iutacte-koimiekTope. K umerny nHambomee
Ba)XHBIX 3a[a4 MOJCIHPOBAHUS OTHOCST: IIPOTHO3 Be-
JTYUH AeONTOB HE(PTIHBIX CKBAXKHH; IIPOTHO3 M3MEHE-
HHS TIOJIeH IIJIACTOBBIX JaBJICHWI B IIIAcTe; OICHKa
3P PEKTHBHOCTH MPOBOAUMBIX H INIAHUPYEMBIX T'€0JI0-
ro-texHojiorunaeckux meponpusataid (I'TM).

HedrerazoHocHBIN IMIacT-KOJJICKTOP, BCKPBITHIHA
IOOBIBAIOIIMMH W HATHETATENFHBIMH CKBAKHHAMH,
SIBIIICTCS CIIO’KHOM, JTUHAMHYECKOW CHCTEMOH, TpeOy-
IOIeld CIIOHOTO, HAayKOEMKOTO, MAaTeMaTHYECKOTO
MOJEIUPOBAHUS C LENbI0 IUIAHUPOBAHUS IIHPOKOTO
CIEKTpa TeO0JIOTO-TEXHUIECKUX MEpPOTIPHSITHI M T0OBI-
gy HeTr. Ha ceromusmHuil 1eHh TpeXMEpHOE THAPO-
IUHAMUYECKHE MaTeMaTHUECKUE MOJICIH, OCHOBAaHHBIC
Ha TeOpUH (PHIBTPALINH KUAKOCTEH U Ta3a B MMOPUCTHIX
cpenax, MO3BOJIIOT AOCTATOYHO TOYHO MOZIEIHPOBATH
npoucxoasdne mporecchl. OmHAKO —HaUOOINBIIYIO
TPYIHOCTH BHI3BIBACT HACTPOWKA WIIM aJanTalus MaTe-
MaTHYECKOH MOJAEIH K peallbHOMY MpPOMEICIIOBOMY
00bekTy. CyIIecTByeT IENBIH Psl TeOTOTUIeCKUX IIa-
paMeTpoB, KOTOPBIH HE MOXKET OBITh TOYHO H3MEPCH.
3HavYeHUs TaKuX MapaMeTpoB MOAOUpaeTCs IMITUPHUIC-
CKH Ha OCHOBE OITBITA T€OJOTOB-IKCIEPTOB M T'€OJIOTO-
TEXHHYECKOW MH(OPMAIIMN TOJTydaeMON C MPOMBICIIO-
BOT0 00BEKTA.

[IpuMeHeHne TPaIUIUOHHBIX METOIOB MPOTHO3H-
pPOBaHHS MPOIECCOB HEPTETOOBIUM C HCITONTB30BAHUEM
METO/IOB pEIICHHUS KPaeBhIX 3aJad Teopuu (GribTpa-
[IUH, MoJeNel TpyOOK TOKa, XapaKTePHCTHK BHITECCHE-
HUS, CTAaTUCTUYECKUX METOJOB W T.J. COIPSDKEHO C
TPYAHOCTSIMH CBA3aHHBIMH C HEMOJHOTOW HJIM MCKa-
JKEHHOCTBIO MH(OPMAIIHH, XapaKTEepU3YIOMIEeH MoBee-
HUE MPOTHO3UPYEMOI CUCTEMBI, U, KaK CIEICTBUE, HE-
JIOCTaTOYHON JOCTOBEPHOCTH MaTeMaTH4YeCKOH MOJeNnn
U Jlaxe IMOJIHOM HECOMOCTaBUMOCTH PEAHI0 MPOMBIC-
JIOBOT0 00BEKTA.

OaHuM M3 NEepPCHEKTUBHBIX METOIOB pEIICHUs
CIIOJKHBIX 3a/1a4 HEe(TEIPOMBICIIOBOTO MPOTHO3a MOKa-
3areneil SABJISETCs HMMMTAMOHHOE MOJEJIMPOBaHUE,
peanzyemMoe Ha OCHOBE MCKYCCTBEHHBIX HEMPOHHBIX
cereii (MHC).

[IpuMeHeHne UMHUTAMOHHBIX MOJEJei, OCHOBaH-
ueix Ha MHC, yacto mpencrapnsercs 6onee menecood-
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pa3HBIM, TaK KaK TaKue MOJENH He TpeOyroT 3HAHWH O
BHYTPEHHHX IIpOIeccax, MPOUCXOAAIINX B pa3padaThl-
BaeMBIX IUIACTAX, KOTOPHIC 3a9aCTYIO OTCYTCTBYIOT.

OCHOBHBIE BOIIPOCHI, CBSI3aHHBIE C TEOPETHIECCKH-
MU U MPaKTHICCKUMU acrnekramu npumenenus MHC
MPEICTaBICHEl B MHOTOYHCICHHBIX padoTax oTede-
cTBeHHBIX Hccnenosateneii: A.H. I'po6us, B.JI. yHu-
Ha-bapkosckoro, E.H. Cokonosa, H.Il. A6osckoro,
E.M. Mupkeca, B.A. Oxonuna, C.A. Tepexosa, J[.A.
PoccueBa u gp., a Takke 3apyOeKHBIX aBTOPOB, TAKHX
kak: M. Minsky, D.E. Rumelhart, S. Haykin, G.Hinton,
T. Cohonen, R. Hecht-Nielsen, CM. Bishop, S. Gross-
berg, J.J. Hopfield, D. Hebb u apyrux.

B nacrosimee Bpemst clienaHbl TOJIBKO TEPBEHIE IIa-
Tl B pa3paboTKe HeHPOCETEBBIX MOJIeNeH A pelIeHus
3a7ad ONEepPaTHBHOTO IPOTHO3a MoKa3aTenei pa3padboT-
Ku MecTopoxaeuuit [1-5].

Ha priHKEe mpOTpaMMHBIX MPOIAYKTOB CYHIECTBYET
MHOKECTBO HEHPOUMHUTATOPOB, KOTOPBIE IMPEICTABIIS-
IOT MIAPOKHE BO3MOKHOCTHU JJISI paOOTHI C HEHPOHHEI-
MU ceTsiMu. OTHaKO OOJBIIMHCTBO, HAllEIEHO Ha pabo-
Ty C HEMOCPEICTBCHHBIM YYacTHEM IIOJNB30BaTENsd B
JIUAOroBoM pexume. Takke HeoOXOJUMO OTMETHUTH,
9TO B CYMICCTBYIOIINX HEHPOMMHUTATOPAX OTCYTCTBYET
BO3MOXXHOCTh BCTpamBaHUs B HMH(OpMAallMOHHBIE CH-
CTEMBI, JJaBHO NIPUMEHSIoNIeHcs B HeTea00bIBaromeit
MIPOMBIIIUIEHHOCTH.

Lenpto MaTeMaTHYECKOTO MMHUTAMOHHOTO MOJE-
JIMpOBaHUA HeﬁpOCGTeBLIMI/I MCETOAaMU ABJIACTCA H3Y-
YeHHE TyTEeH MOBBIMICHHUS Y(P(PEKTUBHOCTH pa3pabOTKH
3a CYeT YTOYHEHHS MPOTHO3HBIX MOKa3aTelel B ycio-
BUSIX HEIOCTATOYHOM TI€O0JIOrO-TEXHOJIOTHYECKOW HH-
(hopMaIum 0 MPOMBICIIOBBIX 0OBEKTAX.

Bce BrImIen3nokeHHOE IMO3BOJIET CUYHTATh, UYTO
WCCIIEJIOBAaHUS B O0JIACTU HEHPOCETEBBIX METOJIOB MO-
JICIIAPOBAHUS MPOIECCOB HE(PTETOOBIUN, a TaKKe pas-
paboTka HEHPOUMHUTATOPOB, MOACPKUBAIOIINX pele-
HUE 3aJad He(TEnpOMEICIOBOTO IMPOTHO3a SIBISFOTCS
AKTyaJIbHBIMU W TPEACTABIIAIOT TeOpeTI/I‘leCKI/Iﬁ u
MPaKTUYECKHUI HHTEPEC.

JIurepatypa:

1. baranoB JI.A., Xycaunos, A.T. Meroauka pOrHO3UPOBAHHS JOH3-
BJICUCHHUSI OCTATOUHBIX 3aIlaCOB HA BOJAOILIABAIONIMX HE(TAHBIX 3a-
Je)xax HaXOMSIIMXCs Ha Mo3mHMX cragusax // Hedrerasosoe neno:
9NMeKTpOH.  Hayd.  KypH. — 2013, - N 3. -
http://www.ogbus.ru/authors/ BatalovDA / BatalovDA _1.pdf.

2. Kopomes M.C., CrpekanoB A.B., XycaunoB A.T. Uureprperarms
JIMHAMHUKH PEXHUMOB PaOOTHI CKBaXKUH IS TOCTPOCHUS KapThl pac-
npezaeneHus HedreHacoimeHHocTy // HedrerazoBoe aemno: aIeKTpoH.
Hayd. HKYpH. - 2013. - Ne 1. -
http://www.ogbus.ru/authors/KorolevMS/KorolevMS_1.pdf.

3. Xycamno A.T. IlpuMeHeHHe WHCTPYMEHTapHs MCKYCCTBEHHBIX
HEHPOHHBIX CETeH Ui OINepaTUBHOrO pacuera HedrenoObum //
HedrerasoBoe neno: Hayd.—texH. )xypH. YTHTY. — (Ya). — 2013. —
Toml1, Ne 2. - C. 22-25.

4. Xycannos A.T. VIHHOBaMOHHBIIT aHAIMTUYECKUIT METOZ TS pacye-
Ta mokaszareneid Hedrenoosrau // M3ectus BY30B. Hedth u ras. —
Tromens: TroM[HI'Y. — 2013. — Ne 3. — C. 61-64.

5. XycaunnoB A.T. Meronuka onepaTMBHOTO MPOTHO3UPOBAHHS TMOKa-
3aTeneil He(TenoOBIYM CpEeCTBAMH IPOTPAMMHOIO KOMILIEKCAa C
AQHATUTUYECKUM MOZYJIEeM HCKYCCTBEHHBIX HEHpOHHBIX ceTeil //
HedrerasoBoe neno: Hayd.—texH. )xypH. YTHTY. — (Ya). — 2013, —
Toml1, Ne 3. — C. 44-51.

BYPEHHE B YCAOBHSAX AHOMAABHO
BBICOKHX IIAACTOBBIX NTABAEHHH

A/l I'onvyos
Tromenckuii THI'Y, r. Tiomens, Poccus

E-mail aBTopa: aleksandr1329d@mail.ru

OmHUM U3 BaKHEWIHX (HAKTOPOB, BIHSIONIMX HA
mpouecc OypeHHs, pa3pabOTKM H  SKCIUTyaTaluu
HE(PTSIHBIX U Ta30BBIX MECTOPOXKICHUM, SBISICTCS Be-
JIMYMHA TUIACTOBOTO AaBieHus. [lon TakuMm naBieHHEeM
MMOHMMAETCSl CWJIa, KOTOPYIO OKa3bIBAIOT ILIACTOBBIE
KHUAKOCTH (Boja M He()Th) HA BMEIAIOLINE UX TOPHBIE
MOPOJIBI.

B nporecce pa30yprBaHUs 3aJ€KU U TOOBIYM IIa-
CTOBBIX ()JIFOMJIOB JIaBJICHHWE B TOPHOM MOpOJie HAYMHA-
€T TajaTh U MEHAETCsA OT Ha4aIbHOTO (P, yaq. ), TO €CTH
JI0 BO3JEHCTBUS Ha 3aJI€Kb, 10 TEKYIIETO (P rex)-

HopManbHBIM TUIaCTOBBIM JaBJIGHUEM CUUTAETCS
JABJICHHWE, paBHOE THAPOCTATHYECKOMY JIaBIECHHUIO
cTOJI0a )KUAKOCTH B CKBaXXHMHE (CTapoe IIKOJIBHOE «po-
Jice-auty), KOTOpOEe B CpPEIHEM YBEJIMYMBaeTcs Ha 1
Mlla yepe3 kaxasle 100 merpoB. IlyreM HeXHTpBIX
BBIYHCIICHUN TOJydaeM, YTO Ha TIyOMHAax 3ajieraHus
OCHOBHBIX HE()TSHBIX 3alacoB, Hampumep, 3amagHoil
Cubupu, a 310 2000-3000 MeTpoB, IUIACTOBOE JIaBIIE-
HHUe u3Mensercsa B auamna3zone ot 20 Mlla mo 30 MIla.
OpHako Takoe pacHpeneIeHUue He BCET/Ia COXPAHSIETCS:
BCTPEYArOTCsl 30HBI ¢ aHOManbHO HU3kuUM (AHII/) u
aHoMaJbHO BeICOKMM (ABIIJ]) mmacToBbIMH JaBJieHU-
avu. KiaccupunupoBarhs 11acTOBBIE JaBICHUS MOXKHO
1o KO3 UIIMEHTY X aHOMAITBHOCTH Ky !

Ka < 0,8 — anomansno Huskume, Ky = 0,8+1,0 —
nonmxennsle, Ky = 1,0+1,05 — HOpmanbHbIe, Ky =
1,05+1,3 — noBeIeHusie, Ky > 1,3 — aHOMaIBHO BEICO-
KHe.

Kak mpaBuiio, omacHsl BBICOKOHANIOPHBIE CKOTLIE-
HUS YTTIEBOJOPOJOB, BEIb UX BCKPBITHE U HECTOCO0-
HOCTb OypoBOil Opurazsl 00y31aTh TUTAHTCKYIO JHEp-
THI0O MOTYT TPUBECTH K aBapuUiHBIM (QoHTaHaMm. B Ta-
KHX CiIydasx IOOBbIBaroIIMe KOMIIAHHH HECYT KOJIOC-
CaJIbHbIC YOBITKM Ha YCTpPaHECHUE aBapui, TepseTcs
3HAYUTEIFHOE KOJUYECTBO HEPTH W Ta3a, BO3MOYKHBI
JIFOACKHE TIOTEPH.

Bypenue, kak Ha cylie, Tak U B aKBaTOPHSX, MOKa-
3ano, yto ABIIJ[ BcTpeuaroTcs MOBCEMECTHO, HO OCO-
6eHHo yacTo — Ha rimyouHax cBeime 4000 metpos. Ilpu
OypeHuu, nabbl co37aTh MPOTHBOJABJICHUE HA CTCHKH
ckBaXuHBI B ciyyae ABIIJ, cuimbHO yTSDKENSIOT Oypo-
BbIC PAaCTBOPBI, YTO HEN30EKHO BEJET K OCIOKHEHUSIM:
MIOTJIONICHHS ¥ YXOJbI PacTBOPa, MPUXBATHI OyPHIILHO-
ro o0OpyJIOBaHUs, MUHU-TUAPOPA3PHIBEI acta. Kpo-
M€ TOr0, IepEHACHIIICHNEe OYPOBOTO PACTBOPA TBEPIAOH
(hazoit Bemer k Oojee OBICTPOMY BBIXOAY M3 CTPOS JO-
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JI0Ta, CHIKACTCS MEXaHUYecKas CKOpoCTh OypeHus. 13
3TOrO clexyeT, YTO HYXHO HE MOAABITH IUIACTOBYIO
SHEPIUIO, a HAYYUTHCS I'PaMOTHO €€ MCIOJIb30BaTh B
npolrecce ry00Koro U CBEpXIriayooKoro OypeHus.

I'nunsbl, npyu U30BITKE MPOTHBOIABICHUS, MPOSBIS-
IOT BA3KOIUIACTHUYECKYIO JiehopManuro, U IJI0X0 0/ 1a-
I0TCS pas3pyIIEHUIO, 3y0Obsl NOJIOTA JIMIIbL LapanaroT 3a-
6011, ymeHblIaercss yriayOneHue A0JIOTa B IOPOAY 3a
o6opor. IllnaM B TakOM ciydae IUIOXO BBIHOCUTCS, Iepe-
THpaeTcs U, B3aUMOJEHCTBYs ¢ OypOBBIM pacTBOPOM,
npoHUKaeT B 3a0oi. Haunyuiie pesynbTaThl JOCTHUTra-
I0TCS TIPU CO3aHUU HEOOJBIIMX MPOTUBOAABIECHUN Ha
IUIACT U HU3KOW MHTEHCUBHOCTU NIPOMBIBKH.

Tak, ynpaBienue miuactoBbiM aaBieHuem (YII)
JIOJDKHO BKJIFOUATh B Ce0s CIIEIYIOLINE MEPOIIPUATHS:

1) mporHo3upoBaHue AaBICHUI HA BCEX HHTEPBa-
Jax OypeHHs B KaueCTBE ONTHMU3AIMU U YIPaBICHUS
nporeccamMu OypeHus;

2) CBOEBPEMCHHOE PEryJIHpOBaHHE MPOTHBOIAB-
JIeHNH Ha BCKpBIBAEMBIE IJIACTHI, KaK B Xoje OypeHus,
TaK U [IIYIIEHUS] CKBAXKHH.

3a cuer mpodeccuoHanu3Ma OypoBOH Opuraisl,
KOTOpasi He IOJKHA B 3HAYMTEJILHON Mepe I0araThest
Ha MIPEBEHTOPHOE O0OpyHOBaHUE, U TPAMOTHOTO IOA-
X0Jla K COCTaBJICHUIO IIaHA MPOBEIEHUs OYpOBBIX pa-
00T (C BAYMYHMBBIM AaHAJIN30M TI'eO(HU3UUECKUX HCCIIe-
JIOBaHUM TOPHBIX MOPOJ) €CTh BO3MOXKHOCTh ITOKOPSATH
OoIbIINE FJ'Iy6I/IHI>I C HAUMCHBIIUMMH OCJIOKHCHUSIMHU.

JIuteparypa:

1. AnekcanapoB b.JI. AHOManbHO BBICOKHE IJIACTOBBIC JABIICHUS B
He(Tera3oHOCHBIX Oacceitnax. — M.: Henpa, 1987. — 216 c.

2. AmnnkueB. K.A. TIporHo3 cBepXBBICOKMX IUIACTOBBIX MaBICHUI U
COBEPILICHCTBOBAaHHE TITyOOKOro OypeHHs Ha HedTh M ra3. — M.:
Henpa, 1971. - 168 c.

W3 o6mux 3amacoB HedTn Ha cyme CaxanuHa 60-
nee 35% cOCTaBJISIIOT 3amachl BHICOKOBSI3KUX, TSDKENbBIX
HedTell. IMEHHO TakuM SIBISETCS ra30HE(TSIHOE Me-
CTOpOXKJeHUE YHINeKyThl, pacloo)KEHHOE Ha BOCTOUY-
HoM nobepexbe CeBepHoro Caxanuna. BsskocTs 1uia-
ctoB coctaBiset: I — 376 mlla*c, II — 400 mIla*c, III —
386 mlla*c, IV — 386 mIla*c.

OOBIYHBIM METO/aM Pa3pabOTKU 3TO MECTOPOXK-
JeHue He noanaerca. HeoOxoaumel TemnoBsle (TepMU-
yeckre) o0paboTKu, TaKk Kak TEIUIOBOE BO3ACHUCTBUE
OXBaTBHIBAaET BCE KOMIIOHEHTHI (TBEpIble, KHUAKHE, ra-
3000pa3HbIe) IIACTOBOM Cpebl, U3MEHAS (IIbTpaIH-
OHHBIE XapaKTEPUCTUKU KOJJIEKTOpPA B JIyUIIyI0 CTOPO-
HY.

Beenennoe B pa3pabotky B 1953 r., B 1989 r. me-
CTOPOXKJCHUE YHITEeKyThl BBIBEJICHO B KOHCEPBAIHIO
BBUIY OTCYTICTBHSI CPEACTB (PMHAHCUPOBAHUS IS Op-
TaHU3aIUK TEIUIOBBIX METOAOB BO3JACHCTBUS Ha IJIACT.
C 1enpl0 COXpaHEHHsl JMILEH3UM Ha MpPaBO IMOJb30Ba-
Hus Henpamu B 2003 r. B0300HOBJIEHA IIEpHOIMYECKas
9KCIUTyaTalus ABYX-TPEX CKBaXHH (B OCHOBHOM B JIET-
Hee BpeMs) ¢ ofHoro miacrta. Ha 3umMHuil mepuon
CKBaXXMHBI IepeBoJsITCs B HaOmoneHue. Ha neifcty-
IOIIMX JK€ MeCTOpoXKAeHusx-aHanorax Karanrnmm u
IlentpansHas Oxa, pacnoyiokeHHbIXx Ha CaxaiuHe,
IpUMEHseTCs IUIOINAAHAs 3aKayka Mapa C IMOCIexyro-
UM TIPOTAJIKUBAHUEM CO3aHHOIH MapoBOIl OTOPOUKHU
XOJIOTHOM BOJOH.

JlaHHast TeXHOJIOTHS Pa3paboTKU PEKOMEHIyeTCS U
JUIsl MECTOPOXAEHUS YMUINIEKYTbl IpU CIELYIOLEM
000CHOBAaHUY MTAPAMETPOB TEXHOJIOTHH.

Tabauya 1

O0ocHOBaHUE BUIA, TAPAMETPOB U IaBJICHUS] HATHETaHUS
TEIUIOHOCHUTEJIS B IUIACT

OIITHMAABHAS TEXHOAOT'HSI PASPABOTKH
MECTOPOXKIEHHS YUTAEKYTBI
C BBICOKOBA3KHMH HEPTAMH

A.P. I'aboynnuna, M.FO. Becnanos, H.C. AHmunuH
Tromenckuit THI'Y, r. Tromens, Poccusa

E-mail aBTopoB: alunochka-2011@mail.ru

Baxneitimeli cocraBisiromeld  ChIpheBOW  0a3bl
HeTSHON OTpaciy He TOJNbKO Poccuu, HO M psija apy-
TUX He(TeZO0OBIBAIOIINX CTPAH MHpA SIBIISIOTCS 3arachl
BBICOKOBSIBKMX TsDKeNbIX HedTei (Oonee 30 mlla*c),
TaK KakK WX 3amachkl B 5—6 pa3 0oJbIlle OCTATOYHBIX W3-
BJICKAEMBIX 3aIlacOB He(Tel Maylol M cpeqHel BA3KO-
ctu. OnHAKO BBICOKOBS3KHE HE(TH HA PHIHKE CTOST
JIELIEBIIE, OTHOCSTCA K KaTeropuu HU3KOCOPTHBIX, U HE
MHOTHE POCCUHCKME KOMIIAHUM TI'OTOBBI BKJIAJbIBAaTh
3HAYUTENFHBIE CPEICTBA B Pa3pabOTKy TaKHX MECTO-
POKICHU.

Tapamerphi Koad-t uzBneueHust
HeTH, 10T efl.

Bupa pabouero arenra

ropsiyast Boga 150 °C 0,251

nap 200 °C ¢ cyxoctbio 0,4 0,386

nap 240 °C ¢ cyxoctsio 0,8 0,399
JlaBneHue HarHETaHUS

1,0 MIla 0,392

1,5 MIla 0,405

2,2 MIla 0,425

[TomMuMo BbIlIe TPUBEAEHHON JIJIST JAHHOTO MECTO-
POXACHHUS OBLIM PACCMOTPEHBI U APYTHE TEXHOJIOTHUU
pa3paboTKH 3alleKei.

[uknuveckoe BO3JEHCTBHE — MapOTEIIOBBIE 00-
paboTKu MPU3a00HHBIX 30H TOOBIBAIOIIMX CKBAXKUH T10
cxeme: 3akayka mapa B TeueHue 30 nHeW, ocTaHOBKa
JUIsl Tiepepacrpe/ielieHus] mapa B TeueHue 15 qHel u
0oTOOp KUIKOCTH B TeueHue 45 mHEi. 3aTeM LUKI To-
Bropsiercst. [lapamerpsr mapa: 240 °C, 2,2 MIla, cy-
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xocth 0,7. OcHOBHOE TpeboBaHUE: JOCTATOYHAs TIa-
CTOBasi JHEPrHsi, T.K. METOH O0ECHEeuMBACT TOJIBKO
CHIDKCHHE BSI3KOCTU (IIOWIa B MPUCKBAaXUHHON 30HE.
TakuMm oOpa3zom, HaHHBIA MeToa OyneT HedhEeKTHBEH,
4TOOBI KOMIICHCHPOBAThH TAJICHUE JaBJICHUS U oOecte-
YHUTH IPHEMIIEMBIC TSOUTHL

Metong SAGD - maporpaBHUTAIllMOHHOE BO3JCH-
ctBue. Ero cyTh 3akirodaeTrcs B pasMEIICHHH [IBYX
CKBa)KMH, HATHETATEJILHOW M AOOBIBAIOIIEH, B OJHOU
BEPTHKAIILHOW IIockocTH. OCHOBHOE TpeOoBaHUE:
MOIIIHOCTh TJIACTa He MeHee 15 M, HU3KHE Jenpeccuu
JUTS. UCKITFOUEHHsI OBICTPOTO IMPOpHIBA Tapa, YABOCHUE
¢donma ckBakuH. TakuM 00pa3oM, JaHHBIH MeTOJ Oy-
neT Hed(h(DEeKTHBEH, TaKk KaK YBEIIMYHBACTCS CPOK pas-
paboTKH, M HE BO3MOXKEH HA JaHHOM MECTOPOKICHHUU
13-32 HEOOJBIIOH TOJIIUHEI IIacTa.

CHOPS - no0brua BcrieHeHHON HE(TH C BHIHOCOM
necka. OCHOBHOe TpeOOBaHME: AKTUBHBIA PEXKUM
BCIICHUBaHU HE(PTH, TOCTATOYHOE KOJMYECTBO ra3a B
PacTBOPEHHOM COCTOSIHUU. TakuMm 00pa3oMm, JaHHBINA
MeToJ OyaeT Hed(PEeKTUBEH, TaK KaK Ha M/p YHUTIeKy-
Thl HU3KO€ HavalbHOEe rasoconepxkanue — 10 m3/T, a B
HACTOsIIee BpeMsl raza MpakKTUYeCKH HeT.

Ha ocHOBaHMM BBINIEHU3I0KEHHOTO, K pPeaTn3aliu
pexoMeHIoBaHa pa3paboTka 3ajeked IUIONIaTHON 3a-
Kauykoil mapa co CIEAYIOUIMMH T[apamMeTpamMH Iapa:
temneparypa 240 °C, cyxocts 0,8 u mgaBieHue Harse-
tanus 2,2 Mlla. Ilocne co3naHus nmapoBOoil OTOPOYKU
TpeOyeMoro pazmepa ¢ IebI0 YIyUIeHUs: SKOHOMHUYE-
CKHMX TIOKa3aTellell BapuaHTa pa3pabOTKH PEKOMEH[0-
BaH IMCPECBOA HArHETAaTCJIbHLIX CKBAXXHWH IO 3aKavKy
HE HarpeTod BOJbI, KOTOpas OyneT MpOJBUTAThH €€ IO
IJIaCTy B CTOPOHY JOOBIBAIOIINX CKBaXKUH.

Takum o6pa3om, naHHBIH MeTon obecredynBaeT
KaK MOAACpKAaHUC IJIaCTOBOTO AABJICHUS, TaK WU IIPO-
TpeB 1Jjiacta i1 CHUIKCHUSA BA3KOCTHU He(I)TI/I. Tak xe
MMEETCS 3HAUUTCIBHBIN OIBIT YCIICUIHOI'O MPUMEHCHUSA
MeTona Ha M/p aHanorax. Ho amst oueHku 3¢ dexTus-
Hoctu I'TM B ycClIOBUSIX MECTOPOXKIEHUS IpeaycMat-
puBaetrcst B nepuox 2016-2018 rr. mpoBeneHHE OMBIT-
HBIX pabOT Ha OJHOM ydacTke. [ numme B citydae moa-
TBepKAeHUS 3(p(PEeKTUBHOCTH BBHIOPAHHBIX CHCTEMBI U
TEXHOJIOTHH Pa3paboTKH TpeaInojaraeTcsi MX IOJHO-
MacHTabHoe BHEIPEHHE, B TPOTUBHOM CITydae CHCTeMa
1 TEXHOJIOTHH OOJIZKHBI 6I)ITL NEPECMOTPCHLI.
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AHAAHU3 PABOTBI MEXAHHYECKOI'O
POHIOA CKBAXKHH HA IIEPMSKOBCKOM
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[lepMskOBCKOE MECTOPOKACHHE HAXOIWTCS B
HwxneBapTroBckoM paitone XaHTbI-MaHCHIICKOTO aB-
TOHOMHOTO OKpyra TroMeHcko#l oOiacti B 157 kM K
I0TO - 3amaay ot ropojga HuwxxeBapToBcka. MecTopox-
JieHue, OTKpeiToe B 1972 romy, pa3padarbiBacTcs C
1985 roma. HedreHOCHOCTh yCcTaHOBIIEHA B TEPPUTCH-
HBIX OTJIOXKEHHUSX BAaCIOTAHCKOW CBUTHI BEPXHEH IOPHI
(ropuzont IOB1). B skcmyaTamnmio BBEISHO Ha OCHO-
BaHMU TeXHOJIOTHYECKOW cXeMbl pa3pabortku [1], co-
ctaiienHol wHCTUTYTOM CHOHWMHII B 1979 rony u
yrBepxknennoit [IKP MHII (mporokon Ne 830 or
24.10.1979 1.).

PazpaboTky maHHOTO MECTOPOXIEHHS YCIOBHO
MOKHO pa3zenuTh Ha 3 sTama. Ha mepBoMm stame (c
1985 mo 1997 rox) 61 pOCT JOOBIYM HEDTH, CBA3AH-
HBII C WMHTEHCHBHBIM OypeHHeM CKBaXWH. B KoHIe
9TOrO dTama Mo0bYa HePTH DOCTHTIIA MaKCHMAaIbHBIX
BeNMYMH U coctaBmia 740.2 Thic.T. HehTH. Ha BTOpOoM
stanie (¢ 1997 mo 2005 rox) HabIOANIOCH TAJACHUE
JO0OBIYM HE(TH W KUJIKOCTH, a Ha TPETheM dTare (C
2005 roxa) omATh HaOJIOMAICS POCT JOOBIYU HE(DTH, U
COIIPOBOXKIAJICS MHTEHCHBHBIM POCTOM JOOBIYH K-
KOCTH B 00BogHEeHHOCTH (10 2013 T.).

Ha 01.01.2013 r. skcmmyaranus ckBakuH Ha [lep-
MSKOBCKOM MECTOPOXICHHH BEICTCS MEXaHU3UPOBAH-
HBIM CIIOCOO0M, 13 CKBaXHH OJKCIDIyaTHPYeTCS MpU
MMOMOIIM YCTaHOBOK INTaHroBEIX HacocoB (YCLIH) u
TPU CKBa)XMHBI YCTAHOBKAMH 3JCKTPOICHTPOOESKHBIX
HacocoB (YOIIH). DxcmmyaramuoHHbIi GoHI, 06opy-
JOBAaHHBIN TOTPY>KHBIMH YCTaHOBKAMH COCTaBJISIET
52% Bcero Qonma. KoadduuueHt wcmomp30BaHUSL
CKBa)kHH, oOopynoBanHbix JL[H, Haxomutcst B mpene-
nmax 0,79. Hapabotka Ha otka3z ¢ 1.01.12 r. mo 1.01.13
r. ysenuuuiack ¢ 445 cyr go 477 cyr. KonuuectBo
ckBakuH, obopymoBanHbIX LII'H coctaBmimo — 53%.
Koaddumuent ucmons3oBanust CKBaXUH, 000pyIOBaH-
seix IIT'H, wa 1.01.2013 r. coctasun 0,47. HapaboTka
Ha OTKa3 3a TOT e nepuoi, uro DL{H ymeHnbmmnacs ¢
267 cyt no 249 cyt. D10 HEOONBIION MTOKA3aTelb, YTO B
[EJIOM YKa3blBaeT Ha OTHOCHTEIHHO OJIarOmpHUsITHBIC
ycaoBUsL paboTHl MOOBIBAIOMIEr0 OOOpymOBaHUsA. 3a-
IUTAHUPOBAHHBIE YPOBHH JOOBIMM MOXKHO JTOCTHYB
CTaHAAPTHBIM O00OpYIOBaHHEM, WCIOIB3yeMBbIM Ha
[TepMsIKOBCKOM MECTOPOKACHUU.
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B nenom, Ha TeKymMii MOMEHT BpEMEHH JKCILTya-
TaIys JOOBIBAOIIUX CKBAXKUH B OOJBITUHCTBE KOMIIa-
HUI OCYIIECTBISIETCSI B OCHOBHOM ¢ Homouibio YOIIH
— 94% Bcero ¢oHzaa, ¥ 3Ta 10J MOCTOSIHHO YBEIHUU-
BaeTCs, 4TO OOBSACHIETCS HECKONbKUMH MPUYHMHAMHU.
OcHoBHBIME IpeumymecTBamMu YOILIH sBustoTcs mu-
POKHI MOJENbHBIA PSA U BO3MOXHOCTh CO3/IaHUS BbI-
COKOW JIETIPECCHU 3a CUET BBICOKMX HANOpPOB U OOJIb-
mux royouH cmycka. OpHako YOLH umeer cyme-
CTBEHHBIN HEAOCTATOK - HU3KUH K.N.A. OCOOEHHO 3TO
XapakTepHO Uil MajonpousBoguTenbHelx YOLH ¢
HOMMHAJIBHON Tmonaue B auamnazoHe 10-35 MS/CyT.
Hannas ocobennocts YOIIH 6buta oTMedeHa B pabote
[2]. B urore Mamnblii K.M.J. HU3KOIPOU3BOAMTEIBHBIX
YOIH dopmupyer BBICOKME YIENbHBIE dHEpro3arpa-
ThI, YTO BJIUAET HA DKOHOMHUYECKYIO 3(P(PEKTUBHOCTH
npouecca. M ecnu Takue mokasaTenu, Kak HapaboTKa
HAO0TKa3 ¥ MEXPEMOHTHBIH NEepHOJ, JOCTATOYHO TPYA-
HO TIPOTHO3HPYEMBI, TO YAEIBHOE SHEPronoTpedaeHue
nojjaeTcsd OOBEKTUBHOM OIICHKE C MOMOIIbI0 HHCTPY-
MEHTAJIBHOTO KOHTPOJIS, Ha OCHOBE KOTOPOTO MOXKHO
JenaTh TOYHBIE PAacyeThl, OMpEesssi SKOHOMHUYECKYIO
IPUBJIEKATEIBHOCTh PA3JIMYHBIX CHOCOOOB AIKCILTyaTa-
MU 7151 KOHKPETHBIX CKBAKMHHBIX ycinoBui. Criemnyet
OTMETUTh, YTO TPOHU3OLICALINI B TOCIEIHHE TOJbI
pocT Tapu¢oB Ha 3JIEKTPOIHEPTUI0 OOYCIOBUI MOBHI-
IIEHHOe BHUMaHHWE K 3HEProd(PPeKTUBHOCTH IOOBIYH
BO BCEX KPYNHBIX HE(TIHBIX KoMmaHusAX. llosTomy
npuMeHeHue s3HerpodddexTuBHbIx YOIIH Habupaer
HOIYJISIPHOCTb.

Oueprosdpdextuapie YILH — ycTaHOBKH HOBOTO
TMOKOJICHU:, TPEAHA3HAUYCHHBIC JI1 OTKaYKU IIaCTOBOM
KHUAKOCTH U3 HC(I)TleI)IX CKBaXXWH, UX MMPECUMYHICCTBA:
noBeimeHHsl KITJI Hacoca u gBuraTens, CHUKCHHUE
cebecTouMOoCTH J00BIYM He(TH 3a CYET IKOHOMHH
3NEKTPO’HEPTHH, CHIDKCHHBIM pasMep U Bec 000pyno-
BaHMsI YIPOIIAeT YCTAaHOBKY OOOpYHOBaHMS HAa CKBa-
JKHHE, NOHWKCHHBIN YPOBCHL TCIJIOBBIACIICHUA CIIO-
COGCTByeT YMEHBIICHUIO MHTCHCHUBHOCTU OTJIOXKCHUA
coJIel, COXpaHEHHE TOKazaTeled 3Hepro’pQeKTuBHO-
CTH Ha BBICOKOM YPOBHE€ Ha MPOTSKCHUU BCEIO CPpOKa
skcrutyatauuu [7]. Ilo maHHBIM Tpom3BOJMTENEH, Ha
JIaHHBIA MOMEHT OCHOBHOM 3aka3uuk D0 YDOIIH — 3a-
pyoexnsie komnanuu. Tak, 85% ob6opynosanus 3A0
«HoBomet-IlepMb» yXomuT 3a pyOex, B YaCTHOCTH B
Eruner u Komym6uto. CBsi3aHO ATO ¢ MHBIM MOAXOJI0M
K 00yCTpOMCTBY MECTOPOXACHHH B TPYIHOAOCTYITHBIX
pernoHax (ITyCTBHIHM, TPOIHMYECKHE Jieca), HEKETH B
Poccun [6]. B Poccum xe oTmedaercs HeIOCTaTOY-
HOCTb BHCAPCHHBLIX CTHUMYJIOB U MEXAaHU3MOB IO IIO-
BBIIICHUIO 3HEProd(ppeKTUBHOCTH, KOTOPHIE HE CIO-
COOHBI IPEOI0IETh COMHEHUS HE(PTIHBIX KOMIIAHUH 110
ImoBOAYy HAACKHOCTU U OTHOCHUTEILHOM IOPOTOBU3HBL
0D VOIIH. Kak pesynbTar, BHeJpEeHUE YHEPTOdIPPeK-
TUBHOTO 00OpYJOBaHUs B HeTeA00BIYE HOCUT TOYCYU-
HBIA XapakTep, CBA3aHHBIN ¢ HEOOXOAMMOCTHIO CMEHBI

ycTapeBlIero  o0OpynoBaHUsl, 1HOO MpPOBEIECHUEM
OTBITHO-TIPOMBICTOBBIX HUcHbITaHui [4]. OgHako Ha
JAHHBIII MOMEHT Ha O0BEKTaX KpyNMHEHIINX HePTIHBIX
npeanpustuil Poccun Bce ke BHeapeHo Oonee 600
9HeprodPQeKTUBHBIX YCTaHOBOK KoMmnaHuu HoBomer
(5, 5A u 7A rabapuros). [IpakTudecku Bo BceX KOMIIa-
HUSAX Pe3yJbTaThl IPU3HAHBI MTOJI0KUTEITEHBIMH.

TakuMm o00pa3oM, MpoaHAIU3UPOBAB IOKA3aTEIU
9Herpod(PEeKTHUBHBIX YCTAHOBOK B Pa3HBIX HCTOYHH-
Kax, Mbl MOKEM PaCCMOTPETh BO3MOKHOCTb UX IPUMeE-
HeHus Ha [lepMsakoBckoM MecTopoxaeHuH. [IpakTiye-
CKH BO BCEX KOMIIAHMAX Pe3yJbTaThl MPU3HAHBI TIOJIO-
KUTENBHBIMU. [IprMeHeHne yCTaHOBOK MO3BOJHT JO-
OWUTbCS CHIDKEHUS YIEJBHOTO 3HEpPronoTpeOieHus B
cpenHeMm Ha 25-30% Ha IlepMAKOBCKOM MECTOPOXKIe-
HHU.
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OIIPEAEAEHHE THOAPOTEOAOT'HYECKHX
IIAPAMETPOB HA YYACTKAX HE/ZP,
OKCIIAYATHPYEMBIX OTHHOYHBIMHA
BOJO3ABOPAMH B 3AIIAJHOM YACTH
3AIIATHO-CHBHPCKOI'O METABACCEHHA

B.H. Kosblpes, O.C. Mansegparosa
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u raza TromI'HI'Y, r. Tromens, Poccua
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Omnpenenenue TUAPOTCONOTHIECKUX IapaMeTpOB
MIPOBOJMJIOCH B MPOIIECCE BHITOIHEHUS paboT 1Mo OIeH-
Ke 3amacoB npecHbIX nmoazemMubix Boja (O3IIIIB). O6b-
exramu O3IIIIB sBIsUIMCH y4acTKU HEXp, HKCIULyaTH-
PYEMBIC OJWMHOYHBIMU aBTOHOMHBIMU BOJIOSa60paMI/I,
reorpa)uIecku pacroNoKEHHBIE B CEBEPO-BOCTOYHOMN
gactu CepIuioBckoi oOnacti. OIWHOYHBIC aBTOHOM-
HBIE BO/1032a00pBI B OCHOBHOM COCTOSAT U3 1-3 CKBaXKHUH
[1], koTOpBIE OOECTIEUNBAIOT XO3AUCTBEHHO-TIMTHEBOE U
MIPOM3BOJCTBEHHOE BOJOCHAOKEHHWE W Pa3MEUICHHI B
HETOCPEICTBEHHON OJIM30CTH OT TOTPEOUTEIIS.
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I'maporeonorndeckue yciaoBusi OOBEKTOB HCCIIE-
JOBaHUSI OIPENEINSIOTCS TPUHAIIC)KHOCTBIO TEPPHUTO-
pun Kk 3amagHo-CHOMPCKOMY THAPOTEOIOTHISCKOMY
Mmerabacceitny (3CMB). Ilo ycrmoBusM 3aneraHus,
(hopMHPOBaHUS OA3EMHBIX BOJ, MaJCOTUAPOTCOIOTHH
W TeoJWHAMHYECKOW dBomionmu B mpenenax 3CMb
BBIZICIISTIOTCS] TPU CIIOKHBIX HAIOKEHHBIX IPYT Ha IIPY-
ra pesepByapa | mopsiaka: majieo30UCKHU THAPOreoso-
THYECKUi OacceliH, Me3030MCKHUIA THIPOTe0I0OTHIECKUI
OacceiliH, KaWHO30HCKWH THIPOTCONIOTHYECKUuil Oac-
ceiitH. Bojo3a0opHBIMHA y4acTKaMH SKCIUTYaTHPYIOTCS
MOJ3eMHBIE BOABI BEPXHEMENOBBIX OTIOKEHHH, KOTO-
pBIe TPUYpPOYEHBl K TIEPBOMY THIPOTEOJIOTHYECKOMY
KOMIUIEKCY KalHO30MCKO-MEJIOBOH CHCTEMbI Oacceii-
HOB. B cBOIO ouepemp, ucxoms U3 ocoOeHHOCTEH
HEOTEKTOHHUKH, MOP(OCTPYKTYPHI, THOPOTEOJIOTHH U
KpHOTeHe3a, 3ydaeMasl TEPPUTOPHS OTHOCUTCS K I0XK-
HOW TpyIie 0acCeiHOB CTOKa (ceBepo-3amaJHON JacTh
Tobombckoro 6acceliH CTOKa) M pacroyiaracTcs B 30He
OTCYTCTBHS MHOTOJIETHEH MEpP3IIOTHL, C MOCTATOYHBIM
YBIaXXHEHHEM [2].

ITo nuToNOTO-PammaibHOMy | CTpaTHrpaduye-
CKOMY TIPHHIIUIIAM Ha PacCMaTpPUBAaeMOU TEPPUTOPUU
BEIICIIIIOTCS.  CIEAYIOIIHE JTAXHO PACIOIOKECHHBIE
BOJIOHOCHBIE TOPH3OHTHI U KOMIUIEKCHI, pa300IIeHHbIE
MeXIy co00i BOAOYIMOPHBIMH OTJIOXCHHSIMH: CIIa00-
BOJIOHOCHBIH JIOKAJIbHO-BOJOHOCHBIH IUTAOLIEH-
yeTBepTHUHBIH KOoMILIeKC (N2-Q), BOJIOHOCHBIH BepX-
HETIaJICOIIEH-HUKHEAOIICHOBIN (CEPOBCKUI) TOPU30HT
(PRy1.5s1), BOAOYIIOPHBIH JTOKATBHO-BOJOHOCHBIN KaMITaH-
naeoneHoBoii kominieke (Kokm - Pytl), BogoHOCHBIH
BepxHeMenoBoi ropu3onT (Ky).

Ha paccmarpuBaeMBIX y9acTKax AKCIDTyaTaI[HOH-
HBIM SIBIISICTCSI BOJOHOCHBIM BEPXHEMETIOBOH TOPH30HT
(K5). Tlopombl TOpH30HTa, 32 MCKIFOUYCHHEM JOJHMHBI P.
Typpbl, MTOBCEMECTHO MEPEKPHITHI BOAOYHIOPHOM TOJIIEHN
TAUIKAX TJIWH, 9TO OIpENENeT HAIOPHBIA XapakTep
MOA3EMHBIX BOJ. BOIBI TOpH30HTA IDIACTOBO - TPEIIHH-
HBIE W IUIACTOBO-TIOPOBEIC. BomoBmeraromme oTiIoXe-
HUSI TIPUYPOUYCHBI K KBAPLEBHIM M KBapIl - TIayKOHUTO-
BBIM TIeCKaM M TeCYaHWKaM. B MOTYMHEHHOM KOIMYe-
CTBE B pa3zpe3e y4acTBYIOT [JIMHbI, OITOKH, TUATOMUTHL.

Bon00oOUIBHOCT,  TOPU30OHTA  HEPaBHOMEpPHA.
CHMXEHHE BOJOOOMILHOCTH OOYCIIOBIIEHO  MAJIOH
MOIIHOCTBIO OTJIOXECHHH Ha BBICTYNaxX (QyHIaMEHTa
WJIM K€ UX 3ariMHU3UPOBAHHOCTHIO B Aenpeccusx. Jle-
OWTBHI CKBaXHH COCTAaBIIIOT 86-216 M3/cyT Mpyu TIOHHU-
x)eHusx 6,0-27 M. [myOuHa 3ajieraHus YpOBHS MOJI3EM-
HBIX BoJl Konebnetcst ot 2,7 mo 20,3 M. Ha yvactkax
MOTPY)KCHUST TOPU30HTA TIOJ| TOJIIY TAIWIKUX TIIHH
Harnopsl jocturart 55,2 M. KoaddummeHnt Bomompo-
BOJIMMOCTH cocTaBiisieT 36-80 MZ/CYT. XUMHYECKUI
COCTaB TIOJ3EMHBIX BOJ| TaKXKE CBUACTEIBCTBYET O
MIPUHAJUICKHOCTH WX TPEHIMHHBIM ITOJ3EMHBIM BOJaM
TPaHUTHBIX MACCHBOB, TaK KaK B HUX MPAKTUYCCKH OT-
CYTCTBYIOT XJIOPHJBI, KOTOpPBIC BCTPEUAIOTCS IIOBCE-
MECTHO B 3HAYUTEILHOM KOJHWYECTBE B ITOA3EMHBIX
BOJIaX BEPXHEMEIIOBOI'O TOPH30HTa B 3aypaibe. MuHe-
pammzanus cocraBimser ot 0,10 mo 0,1 F/Z[MS, BOJIBI
MPEHMYIIECTBEHHO THIPOKApOOHATHBIC C PA3IMIHBIM
KaTHOHHBIM cocTaBoM. OTMeUaeTcs YBEIHUeHHE MIHE-
paM3alMy BOJBI C FOTO-3aIajia Ha CEeBEpO- BOCTOK IO
Mepe TIOTPY)KEHHUS BEPXHEMEJIOBOTO TOPH30HTAa IIOJ
TOJITTY TAJTUIIKUX TJIUH.

B coctaB THIPOTECONOTHUYSCKUX HCCICIOBAHHMA
JUTSL OLICHKH 3aI1acoB IPECHBIX MOJI3EMHBIX BOJI BXOJUT
CTaHJIAPTHBIA KOMIUIEKC paboT, TJe OCHOBHAs pPOJb
OTBOJMTCS OIBITHO-(DHIBTPAITMOHHBIM pabotam. Jlis
MTOJTydeHUsI THAPOTEOJIOTHUECKUX TapaMeTpoB IPOBO-
JIATCSI OTIBITHBIE pa0OThI B BUJC JITUTEIBHBIX KYCTOBBIX
oTKauek. B HacTosmiee Bpemsl Ha aBTOHOMHBIX OJIH-
HOYHBIX BOJ103a00paxX BBHIMOJHUTh TAaKOH BHJ padoOT
BECbMa 3aTPYIHHUTEIBHO IO CICAYIONIMM MPUIAHAM:
AMEETCS YKe CIIOKUBIIASICS CXeMa U PEKUM IKCIUTya-
Taly BOJI03a00POB CYIIECTBYIONIMMH CKBaKHHAMH,
KOJIMYECTBO KOTOPBIX cocTaBiisieT 1-3 (pexe 4-5); pac-
CTOSIHUSL MEXJy CKBOKHHAMH 3HAYUTEILHO MEHBIIE
MOIIIHOCTH KaNTHPYEeMOro TOPH30HTA; OOecrevYcHue
MOTpeOUTENIeH HETIPEPHIBHON MOIa4YeH BOJBI B TEUCHUE
CYyTOK HE IMO3BOJISIET OTKIIIOYaTh CKBA)KMHBI Ha JJTH-
TEJIBHBIN MTepuoJ BpemeHu [3].

B cBs3M ¢ TAKUMH YCIOBHSIMH METOJINKA MCCIICIO-
BAHHUI CBOJUTCS K BBIINOJHEHHIO OJUHOYHBIX OTKAYEK
TPOIOJDKUTEILHOCTHIO /10 3-6 4acoB.

Tabnuya 1
I'maporeosoruueckue mapameTpst
HNureppan CraTuyeckui [lonu- | YaenpHsbIN Koopo. Koadod. [Ipopomxu-
3aneranus JeGer, 5 BOJIOTIPO-
YPOBEHB, M 3c KEHHe, neowur, BOMIMOCTH GbunbTpalyy, | TEIBHOCTH
Ne cks. BOJIOHOCHOTO abc. oT™, M Myt M a/c/m 2 ’ M/cyT OTKa4KH, CyT
TOPU30HTA M /eyT
(K;)/mMomHOCTh, M Her. Q S q T K. t
12,05
Cks. 1 87,5-124/36 97 81 173 11,9 0,17 20 0,51 8,1
Cks. la 58-120/30 S%)EO 216 19,7 0,13 12,4 0,41 45
Cks. 2 37-66/29 2027 195 6,09 0,37 15 0,52 0,13
’ 117,73 ' ' ’ ’
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AHanu3 MoJlyd4eHHbIX JaHHBIX MOKa3al, YTO Jaxe
IpU TAaKOM OrPaHUYEHHHU BPEMEHHBIX YCIOBHH BO3-
MOXKHO HaOIIOJIEHHE CTAlMOHAPHOIO peXuMa (PHUib-
TpallMd U TOJy4YE€HUE IOCTOBEPHBIX THIPOreOIOrHye-
CKHUX T[apaMeTpoB, HEOOXOAMMBIX JJi BBIOJIHEHUS
OILICHOYHEIX pabot. [loaTBepxkaaronmM (HakTOpPOM sB-
JSeTcs JOCTaTOYHO XOpOoIlasg CXOIUMOCTh pe3yJibTa-
TOB, MOJIyYEHHBIX MIPU KPATKOBPEMEHHBIX OTKauKax Ha
ABTOHOMHOM OJMHOYHOM BojJ03a0ope (CKB. 2) U IJIH-
TEJIBHON OTKA4KE, BBIIIOJHEHHON B palOHE HCCIEN0Ba-
HUS Ha aHAJIOTUYHOM TIO T€0JIOTO - THAPOreosoruye-
CKUM YCJOBUSAM KPYITHOM BOJHOM OOBEKTe, MpeaHa-
3HaYeHHOM JJIsl LEHTPAIIM30BaHHOTO BOJOCHAOKEHUS
n. Bocrounniit Ceposckoro paifoHa (ckB. 1 u 1la),
(Tabmn. 1).
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Hasnenne HachimeHus (PHac) — 3TO maBneHwme,
IpU KOTOPOM M HHXKE KOTOPOTO NMPOHMCXOIUT BhIJEIIe-
HHUE U3 He(TH PacTBOPEHHOTo rasa. OmpenemnsioT 3TOT
napaMerp IyTeM JabopaTOpHBIX HCCICJOBAHUM IIIy-
OMHHBIX P00 HedTH, OTOMpacMBIX MPOOOOTOOPHHKA-
MH 13 CKBR)XHHBI Ha TTyOMHE COOTBETCTBYIOLIEH 3ane-
TaHWIO TPOAYKTUBHBIX TutacToB. JInbGo PHac BbUmcIs-
€TCA aHaJIMTUYCCKUM MCETOJOM Ha OCHOBC SMIHpPUYC-
cKkuxX (OpMyJ, B COCTaB KOTOPBIX BXOJAT: Ta30HACHI-
menue (I'd) u otHOCTH MIacTOBOM HedTH (pH). OHA
U3 paclpOCTPAHEHHBIX SMIMPUYECKHX 3aBUCHMOCTEH:
Prac=(324,34p"u-1081p’°u+1351,2pn-
749,93pH+155,89)*T'd
®opmyna 1. Prac Tem Beime, yem BeIme ', pH U TEM-
neparypa miacra. [Ipu skcrutyaTauy BaXHEHIIUi ma-
paMeTp, KOTOPBIH OmpenensieT paboTy CKBaKHH — 3TO
ee neout. [lebut HampsMyro 3aBUCHT OT JBYX 3Hade-
HUH: TPOJYKTUBHOCTH CKBaXHH(1)) U JEHPECCHH Ha

1act (pa3HOCTh MEXY MJIAaCTOBBIM JaBienueM(Prur) u
3aboiieM (P3a0)), B nampHeiimem (AP). Q=n*AP=
N*(Pmt- P3ab).

@opmyna 2. IIpu GUKCUPOBAHHOM 3HAYEHUU T U
Prn 1eGUT cKBa)KUHBI TEM BbIIIE, 4eM HUxke P3ab, kak
BUIHO U3 (opMmynbl 2. Ho 1eOut ckBaxuHBI He BCerna
YBEIUUUBAETCS JTMHEHHO OTHOCHUTENIBHO CO37aBaeMOM
JIepeccuy Ha IUIACT, MPOUCXOAUT INeperud HHIUKa-
TOpHOI IMHUU Onmxe kK ocu AP, B OCHOBHOM 3TO Ipo-
UCXOIUT TipH cHIbKeHnU P3ab ke Prac. [Ipu BeIOOpe
JIeTIpeccuy Ha IUIacT Mbl OTpaHUYEHBbI 3HauUeHUeM PHac.
IToroMy, uto mpu cHmwxeHuu P3al, a B clIeICTBUH U
P (ecnu He ocymectsnsercs cuctema [111J1), no 0,5-
0,8 PHac, NpouCXOOUT 3HAUUTENBHOE WIH Jaxe KaTa-
cTporuyeckne CHUXKEeHUE JeOUTa CKBaXXKUHBI IO HEPTH.
KoHeuHble H3BIEKAaeMBblE 3amachl MOTYT CHU3UTHCS B
10-12 pa3 or MakcuMmanbHBIX 3HaueHwit! I[Ipumepom
3TOMY MOXET IOCHYKUTb TamuHckoe HedTsSHOE Me-
CTOPOXKJCHHUE.

KakoBel mpuurHbel? OCHOBHBIX MOXHO BBLACIHUTH
TpPH.

Bo-nepBbIX, IPOUCXOAUT Aera3anus He(TH, pac-
TBOPEHHBIM TI'a3 HAUMHAET BBLACIATHECS B CBOOOTHYIO
¢a3y B MOPOBOM IPOCTPAHCTBE U 3aHUMAET €€ YacTh B
1311, yeM cHIKaeT MiOIIA[b MPUTOKA HE(PTH K CKBa-
KUHE M 3aTpynaHser ¢uibTpanuto. Tak >xe dasopas
MIPOHUIIAEMOCTh TI0 HE()TH PE3KO MajacT.

Bo-BTOpHIX, IpU Jerazanuu U3 He(TH HAUMHAIOT
BBINAAATh B TBEPAYIO a3y TsoKenble (ppaknuu Hedry,
acganprocMmononapadHOBBIE BelIecTBa. JDTO MPHBO-
JUT K 3aKyNOpKe KaHAJIOB (PUIBTPALNH, JOMOTHUTEIIh-
HOMY (PUIBTPALIMOHHOMY CONPOTHBICHHUIO, B KOHEY-
HoM utore K cHmkeHno ®EC macrta u ero npusaboii-
HOU 30He.

B Tperhux, BA3KOCTh HE(TH YBEIHUUBACTCS MPHU
BBIJICTICHMH W3 Hee ra3a. JDTO CIIOCOOCTBYET yBelU4e-
HUIO COOTHOIICHUW TMOJBHXXHOCTEH HE(PTH W BOABI, B
pesynpTare kod(duuuentsl BoiTecHeHHs (KBBIT) U
oxBara (KoxB) ymensmatorcs, KMH = KaeiT*Koxs
COOTBETCTBEHHO Toke. HedpTh mpuobperaet npobiemsl
pa3pabOTKN MECTOPOXKJICHUI BBICOKOBSI3KOH He(TH,
CTaHOBHTCSI, IO CYTH, TPYAHOU3BICKAEMOI1.

Ecnu Ha MecTOpoXIeHHHM HavajJoch OOBOIHEHHE
MPOIYKINH, TO NpH CHIKEeHUH P3ab Hike Prac mpo-
TYKTUBHOCTH CKBA)KHHBI 110 BOJE 3HAYUTEIHHO YBEIIH-
YUTCS, POLICHT BOABI MOXET BO3PACTH 10 MaKCHMAaJb-
HOTO, TIPH KOTOPOM A00bYa He(TH CTaHET HE PEHTa-
6enpHOI. Bo3MokHO 00pa3oBaHHME BOASHBIX KOHYCOB
BOKPYT JOOBIBAIOIICH CKBaOXWHBI U3-3a CO3IAHUS
OoNBIION Jenpeccuy, Korjaa B IJIacTe MPUCYTCTBYIOT
MOJJOIIBEHHBIC BOJBI, JIEHPECCHOHHAS BOPOHKA JI0XO-
OUT 10 HUX, U BOAA, UMES MEHBIIYIO BSI3KOCTB, IO
CpaBHEHHIO ¢ He(ThIO, ycTpemIisieTcst ObicTpee K JOOBI-
BalOIIel CKBA)XMHE M 3aHUMAaeT OONBIIYyI0 YacTh B
II311. DTu HeOmaronmpusTHbIC SBICHHUS HEBO3MOXKHO
n30eKaTb, HO BO3MOXHO UX OTCPOYUTH U CHU3HUThH TEM-
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bl Pa3BUTHS, KOHTPOIUPYs Jenpeccuio Ha miacT. [Tpu
(oHTAaHHOM CrOCO0€ SKCIUTyaTaluu 3a00MHOE aaBlie-
HHE HEOOXOJMMO KOHTPOJIUPOBATH C MOMOIIBIO ILTY-
LEPOB PAa3IMYHOrO IUaMeTpa U JepKaTh Ha YPOBHE
NaBJeHus HachlieHus. [Ipu MeXaHU3UPOBAHHOM CIIO-
cobe n00srye HehTH P3ab paBHO THAPOTIMHAMHYECKOMY
YPOBHIO B 3aTpYOHOM MPOCTPAHCTBE, KOTOPBIHA peryiu-
pyeTcs IPOU3BOIUTENIbHOCTBIO YCTAHOBKH.
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WHTENIeKT — CrOCOOHOCTh CUCTEMBI CO3/1aBaTh B
X0JIe caMOOOy4YeHHS MPOTPaMMBbI JUIS PElIeHUs 3aaa4y
OTIpeIeNIEHHOTO Kjlacca CIOKHOCTH W peliaTh 3TH 3a-
naugn. Celiyac MHOTHE KOMITaHUH He(Tera3oBoil cepsl
3aHUMAIOTCSl Pa3BUTHEM HANpPaBICHHS WHTEIJICKTYallb-
HOM JOOBIYH.

EnuHcTBEHHOE, YTO HE BBI3BIBAET COMHEHUU Y
CIEIUAITUCTOB, — 3TO TOT (PAKT, UYTO UHTEIIEKTyaIbHbBIE
TEXHOJIOTHH JIJISl MECTOPOXKICHUN — HACYyIIHAsS TIOTpeO-
HOCTb CETOAHAIIHEro IIHS, U YK TeM Oojiee — JHA 3aB-
TpamHero. HekoTopsie naxe yTBEpKIalOT, YTO CKOPO
BO BCEM MHpPE BHEAPEHHUE «YMHBIX» TEXHOJIOTUN CTaHET
Hen30EeXKHBIM YCIIOBHUEM JJisi BbDKUBaHHUS HedTeraso-
BBIX KOMIIaHHI B YCJIOBUAX KOHKYPEHTHOU OOPHOBI.

Kak cunTaror sxcneptsl: «Poccuiickas HedTeraso-
Bas OTpaciip IMEPEKUBACT CETOMHS IEPEIOMHBIA MO-
MeHT». /leno B TOM, 4TO Ha MECTOPOXKICHHUSIX C YHH-
KaJTbHBIMU 3aITacaM¥ ChIPbsl, KOTOPhIC HaYalll KCILTya-
TUpoBathcs B 60-70-X Togax MpoIioro Beka, MoIXoasT
K KOHIIy 3amachl TaK Ha3bIBaeMOH «IETKoil HehTm» U
yBeNMYUBAEeTCA OOBEM JOOBIUM TPYTHOM3BIIEKAEMBIX
3armacoB, B CBSI3M C 4eM, majaetT Kod(h UIIMEHT H3BIIe-
YeHHS HEPTH.

B crnoxuBiieiics cuTyalluM CTaHOBUTCS OYEBUJ-
HOH HEOOXOAMMOCTh W3MCHCHMSI METOJOB TOHCKAa M
JOOBIYM HEPTH, KOTOpHIC CIOXKWIHCH Oojiee 4YeMm 3a
MOJIBEKA.

Halitm onTuManbHBIA, TEXHHKO-DKOHOMHYCSCKHU
000CHOBaHHBI BapHaHT Pa3pabOTKH U IKCIUTyaTalluu

He(TEra3oBOro akTHBa B TAKHX YCIOBHIX BO3MOXHO
TOJIBKO TIPH UHTETPHPOBAHHOM KOMIUIEKCHOM MOJXO0.E
K peIIeHHI0 TEeKYIINX 3a7ad IMPOU3BOACTBAa. Takoe pe-
[ICHHE 3aJI0)KeHO B KoHmenmmu «VHTemmeKTyarsHoe
MECTOPOKACHUE», KOTOpasi IO3BOJSIET BECTH Herpe-
PBIBHYIO ONTHMH3AINIO Pa3pabOTKH MECTOPOXKICHHUS
3a CYET 4Yero MOBLIMACT PEHTA0ETFHOCTh OCBOCHHS
3aIacoB YIIIEBOIOPOIOB.

[IpakTrueckn Bce KpPYMHBIE POCCHIICKHME KOMITa-
HUH, TaK WIN UHAYe, 3asBSUTH O CBOWX IDIaHAX BHE-
PATH MHTEIIICKTYaJIbHBIC TEXHOJIOTUH, M HEKOTOPHIE U3
HUX yXK€ YCIICIITHO OCBaMBAIOT TEMY Ha IMPaKTUKE, Of-
HAKO YaIlle BCEro peyb HIET O KOMIOHEHTaX PEIICHHH,
a He O IIEJJOCTHOM CHUCTEME.

PazHpie MeXayHapOOHBIE KOMIIAHWH MpPEAJIaraioT
KOMILICKCHBIE PEIIeHus sl He(Tera3oBOi oTpaciu, B
KOTOPBIC BXOIAIT KOMIUIEKTYIOIINE M Y3JIBI TSI DJIEK-
TPOCHAOXKEHWMSI, THAPABINYECKUAE U (DUIBTPYIONIHE CH-
CTEMBI TSI IPUMCHEHHS B Pa3IMYHBIX YCIOBHSX, HO
MPH 3TOM COOTBETCTBYIOUINE €IMHOMY CTaHIApTYy.
Taxxe B mopr¢erne KOMIaHUH €CTh PEIICHUS B 00JIaCTH
0€30IIaCHOCTH — COYETaHHE CHUCTEM, KOMIIOHCHTOB H
CEpBUCOB, KOTOPHIE MO3BOJISIFOT MHHUMH3HPOBATE PHC-
KH U ONITUMHU3UPOBATh HHBECTHLINH B PA3IHMYHBIX PETH-
oHax. Kpome Toro, mpemnararorcs CrenUaTU3UpOBaH-
HBIC PEIICHUS JJISI MOPCKUX He(PTeIOOBIBAIOMINX TINIAT-
(opM, B YACTHOCTH CHUCTEMY AKTHBHOW KOMITCHCAIIUH
BEPTUKAIIBHON KaUKH.

UYro e MoMyJdaroT B UTOTe He(TEra30BbIe KOMITa-
HUW, BHEAPHBINNEC HA MECTOPOKACHUSIX «yMHBIC TEX-
HoNorum»? B mepByio ouepenb CHIKEHHE HKCILTyaTa-
OUOHHBIX 3aTpaT, COKPAIICHUE PAcXOIO0B Ha IEKTPO-
sHepruro oT 12 mo 25% — 1o maHHBIM pa3HBIX HCTOY-
HUKOB. He3zaBUCHMBIEC IKCTIEPTHI MPEINONaraiT, 9To ¢
pPa3BUTHEM WHTEIUICKTYAJIbHBIX TEXHOJOTHH YHACTCS
YBETUUUTH 00meMupoByio Hedreotnaay Ha 30-50%, a
To ¥ Ha 60-70% — ¢ mepexoIoM Ha TEXHOJIOTUHU CJIETY-
FOIIETO TTOKOJICHHS.

OxHa W3 OCHOBHEIX TpPEBOT, ITOCEHIAIOIINX CO-
TPYAHHKOB  POCCHHCKHX  He(Tera3o00bIBAOIINX
MpeaNpUsITUi, CBA3aHa C TEM, YTO CHUCTeMa 3abepeTr y
Y4eNI0BeKa BaXKHBIC YIIPABISIONINE M KOHTPOJIHPYIOIINE
¢yukun. Bo3HHKaeT BOmpoc: MOXKHO JH JOBEPATH
aBTOMATHKE, HE CTaHET JIM OHAa MPUYHHOU cOOeB, aBa-
pHii, a TaKkKe MAacCOBBIX COKPANICHUH COTPYTHHKOB?
[To MHEHMIO HAIIMX YKCIIEPTOB, OCHOBAHUIA IS OecIio-
KolicTBa HeT. Hampotus, Gosee BBHICOKHI YpOBEHH aB-
TOMAaTH3alUU CIIOCOOCTBYET PEUICHUIO MPOOIEMBI Je-
¢unura KBaTH(PUIUPOBAHHBIX KAJAPOB, a TAKXKE CHH-
»KaeT ypoBeHb TpaBMatu3Ma. [Ipu 3ToM QyHKIHIO MpH-
HATHS BaXKHBIX PEIICHUH y 4eloBeKa HUKTO HE OTHH-
Maer.

Boiee xecTkue ycrmoBHs NOOBIYM HA OTHAJICHHBIX
MECTOPOXKACHUAX O3HAYAIOT yBEJIMYEHHUE 3aTpaT U MOo-
SIBJIGHUE PHUCKOB, YIPOXKAIOIIUX >KU3HU U 3JI0POBBIO
mojeil, — obpaiaioT BHUMaHue ydensle. [1o aTum npu-
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yruHaM Bc€ Oosiee SIBHOW CTAHOBHUTCS TEHICHIMS K
CHIDKCHUIO KOJIMYECTBA paOOTHUKOB HAa MECTOPOXKAE-
HuAX. CeromHs OOJBIIMHCTBO IPOHM3BOICTBEHHBIX
IPOLIECCOB HAa HE(TETa30BbIX NPEAIPUSITUIX ABTOMA-
TU3UPYETCsl, HO IIPU 3TOM 3a YEIOBEKOM OCTaeTcs Ipa-
BO IpPUHATHA Haubonee OTBETCTBEHHBIX pPEILICHUH.
Hanpumep, cnenpanuct, paboTaronii ¢ TEXHOJIOTHUS-
MH «YMHBIX» MECTOPOXKJCHUH, MOXET B PEXHUME pe-
QJIBHOIO BPEMEHU OTCIIEKUBATh TEXHOJIOTHUECKHE Ta-
paMeTpsl, a TaKke IpU HEOOXOAUMOCTH B PYYHOM pe-
JKUME YIPaBISITh TEXHOJIOTHUECKUMHU IPOLIECCAMUY.

JItobyro cucreMy aBTOMATU3alMK B 3aBUCHUMOCTH
OT CTENEHU KPUTUYHOCTH, MOXKHO 3ape3epBHPOBATH.
Jns HedremepepabaThIBaOIIMX 3aBOJOB MHOTIA HPH-
MEHsIeTCsI TpOMHasl CUCTeMa 3alllUThbl, B aTOMHOM Mpo-
MBIIIJICHHOCTH YPOBHEH pe3epBUPOBAHUS ellie OO0JIbIIE.
B mporecce xe 100buM HE(TH U ra3a TaKUX KPUTHY-
HBIX MOMEHTOB, TPEOYIOIMX MHOTUX CTEICHEH 3alluT,
HE TaKk MHOTO, U 3aHMMAaThCsl 3THUM 3KOHOMHYECKH HE
ompasranHo. K mnpumepy, eciam OCTaHOBMICS Hacoc,
IpeKpaTwiIach J00bIYa, ONEpaTop TYT K€ y3HaeT 00
3TOM M TNpEIIpUMET HeOOXOIUMBIE MEphl, HO 3TO HE
CO3/aCT KaKOi-TO aBapUiIHON CUTyallUuu.

Ilocne BHenpeHHs CUCTEM aBTOMATHU3ALUHM POJIb
nepcoHasa B OoJbIICH cTeneHH cBeAeTcs K (DyHKIUH
KOHTpPOJISA, 3TO 3HAYUT, YTO ONEPATOPBl BCe PaBHO Oy-
IyT HeoOxomuMmsbl. lIpocTo UM mpuaeTcss HaydUThCS
pa60TaT1> C TAKUMHU CUCTECMAaMH BU3YyaJIU3alluU.

PriHOK HUHTCJUICKTYaJIbHBIX CHUCTEM [JIsA He(bTera—
30/I00BIBAIOINNX MPEANPHUITANR CETOIHS HAXOIWUTCS Ha
HayaJIbHOM CTaJWM CBOEro pa3BUTHUS. BO3MOXKHO, B
JanpHednieM OyJaeT MPOUCXOJUTh — CIIEIUAIN3allns
KOMHaHHﬁ, MOCTABJIAOIIUX PCIICHUA [JIsI UHTCIIJICKTY-
AIBHBIX MECTOPOXKACHUM, a, MOXET OBITh, B TpPEHJE
OyZeT KOMIUIEKCHBIH MOAX0 K 00yCTPOHCTBY. DKcIep-
ThI CXOJSTCS BO MHEHHH, YTO BTOpPOW BapwaHT Ooiee
BEPOSITEH.

JIuteparypa:

1. http://salympetroleum.ru/media/publications/umnoe-
mestorozhdenie-dlya-optimalnogo-promysla/
2. http://weatherford.ru/assets/files/pdf/NGN_11_discussion_article.pdf

INPUMEHEHHE I'OPH3OHTAABHBIX
CKBAXHWH

H.B. MupoHoe
OOO «PH-YBatHedTeras», r. Tromens, Poccusa

E-mail aBTopa: mironovivan34rus@mail.ru

B paGote paccMoTpeH BOpoc MPpUMEHEHHE TOPU3OHTAIBHBIX
CKB2)XMH. ABTOp TMpHIIET K BBIBOAY, 4YTO MPUMEHEHHE
TOPU30HTAJIBHBIX CKBa)XUH YBEJIMYMBACT IUIOILA/Ib
JPEHUPOBAHMS CKBAKMHBI U OOKOBYIO IOBEPXHOCTH CTBOJIA
CKBa)XMHBI. YBEJIWYEHHUE TUIOIIA/IN IPEHUPOBAHUS CKBAKHHBI

MOBBIIIACT HAKOIUICHHYIO 100b1dy HedTH. ['opH30HTaNBHEIE
CKB2)XMHBI PAclpoCTpaHeHbl B (OpMalusaX, COAepKaIlnuX
TsKEIbIe He(TH.

Kniouesvie cnosa: ropusontansHble ckBaxkuHbl (I'C),
NPOIYKTHBHBIE IUIACTHI, CTBOJI, 0OCagHas KOJOHHA, XBOCTO-
BUKH, KOHIYKTOP.

s coxpaHeHusl YpOBHSA J10ObIM HedTH, Kpome
M3BECTHBIX METOJOB TIOBBIIICHUS IMPOAYKTHBHOCTH
IUTaCTOB, HEOOXOOUMO BHEIPEHHE HOBBIX METOJOB.
OmHUM U3 TaKUX METOJOB SIBIISIETCS OypeHue TOpU30H-
TAIbHBIX CKBAXKHH.

JaHHBII METOA aKTyalleH /i MECTOPOXKICHUU
HaXOIMIIMXCS Ha TO3OHEH craauu pa3paboTkd, co
CIIO)KHBIM TEOJIOTHUECKIM CTPOCHUEM 3aJICKEH, C Ts-
JKEJIOH | BSI3KOM He(THIO.

loprzoHTaNbHBIE CKBAXHHEI IIPIMEHSIOT IIPH pa3-
paboTKe TUTOTHBIX CJIA0OMPOHHUIIAEMBIX KOJUIEKTOPOB;
TUTACTOB MAJIOH TOJIIMHBI; BEICOKOIIPOHHUIAEMBIX IIIa-
CTOB U CHIKEHUS TPAIUCHTOB JAaBJICHUS U CKOPOCTH
(GWIBTpalMy B MPUCKBAKEHHOW O0JIACTH; JTUTOJIOTHYE-
CKH HEOTHOPOJHBIX IO IUIOMIANN KOJUIEKTOpOB. Takke
TOPHU30HTAJbHBIE CKBAKUHBI — HCIIONB3YIOTCS B Kade-
CTBE HarHETATCIHHBIX.

OcHOBHBIE TIpenMyIIecTBA OypeHUsT TOPU3OHTAIIb-
HBIX CKBYKHH 3aKITIOUAIOTCS B CIICIYIOMICM:

— yBennumBaeTcs 007acTh OPEHHPOBAHUS W IIO-
BEPXHOCTH BCKPHITHSA MPOTYKTUBHBIX IUIACTOB, 338 CUET
3TOTO CHIDKaeTCs (UIBTPAIIMOHHOE COIPOTHBIICHUE B
pu3a00HBIX 30HAX, YTO CIIOCOOCTBYET ITOBBIMICHHUIO
MIPOM3BOIUTENEHOCTH CKBaXXHH M HE(PTEOTIAYH;

— MOBBIIIACTCSL CTETICHb W3BJICUCHUS YTIIEBOIOPO-
JIOB W3 HEIp 3a CYCT WHTCHCH(HUKAIINK ITEPETOKOB YT-
JIEBOZOPOIOB U3 HU3KOMPOAYKTHBHEIX 30H IO ILTOIIA-
I 1 IPOSYKTUBHOMY pa3pesy;

— TIOBBIIIAETCS CTETIICHb W3BJICUCHUS JKUAKHUX YT-
JICBOJIOPOJIOB 32 CYET TMOBBIMICHUA 3(PPEKTUBHOCTH
MPOIIECCOB aKTHBHOTO BO3JACHCTBUS Ha IUIACTOBBIC
(hrou b,

— TOPHU3OHTAIBHOE OKOHYaHWE CKBAKUH pacroia-
TafoT B IUIACTE BBHIMIE ITOJOIIBEHHON BOMBI, YTO ITO3BO-
JSET TPOJUTUTH TIEpro]] O€3BOTHOMN IKCILUTYaTaIlHH.

YcnemnHas IpoBOAKA W 3aKAHYMBAHUE CKBKUH B
3HAYHTENHFHON CTENCHU 3aBUCIT OT MPaBHIIBHOTO BBI-
0opa MX KOHCTPYKIHMH, 0OeCIIeUnBaIONIel pa3aeicHue
30H, XapaKTepU3YIOUINXCS HECOBMECTUMBIMH YCIOBH-
MU OypeHHs, Pa3IUIHBIMH pEKAMaMH OYpEHUs C CO-
OTBETCTBYIOIIMMH OYPOBEIMH PACTBOPAMH.

[Monm KOHCTPYKIMEH CKBaKUHBI MOHUMAIOT COBO-
KYITHOCTh JaHHBIX O KOJIMYECTBE, AUAMETPax H TITyOu-
HaX CIIycka OOCaJHBIX KOJIOHH, TUaMeTpax CTBOJA
CKBa)XMHBI W WHTEPBAJaX HEMCHTHPOBAHUS JIIS KaX-
JIOM U3 HUX.

[pu OypeHun cKBakuH Ha HE()Th U a3 UX CTBOJBI
JIOJDKHBI OBITH 3aKpEeIUICHBI 00CAIHBIMH KOJOHAMH. B
HACTOSIIIEe BPEMs HCIIOIb3YETCS HECKOJIBKO THIIOB 00-
CaJIHBIX KOJIOHH:
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Hampasnenne — mepBasi KOJOHHAa TpyO WM OIHA
Tpyba, mpeaHa3HaueHHAas ISl 3aKPEIICHUS MPUYCThe-
BOM 4acTW CKBa)XKWH OT Pa3MbIBa OypOBBIM PacTBOPOM
1 OOpYyIICHHs, a TakkKe JUIsl 00ecIeYeHUs ITUPKYIIAIIN
*uakocTd. OOBIYHO HAIPaBJICHWE CITyCKArOT B 3a0ia-
TOBPEMEHHO MOJATOTOBJICHHYIO IIaXTy WM CKBOKUHY U
OCTOHHMPYIOT Ha BCIO JITHHY.

Konaykrop — koyioHHa 0OcaaHbIX TpyO, mpenHa-
3HAUYEHHAs U1 Pa300MmICHUS BEPXHEr0 MHTEpBaa pas-
pes3a TOPHBIX MOPOI, W3OJLIINH IIPECHOBOIHBIX TOPH-
30HTOB OT 3arps3HEHUs, MOHTaXa IPOTHBOBEIOPOCOBO-
ro o0OpYIOBaHWS W IOABECKU TOCIEAYIOIIUX 00ca-
HBIX KOJIOHH.

[TpomexyTouHast KOJOHHA — KOJIOHHA CITY>KHUT JJIS
pa3o0IIeHsl HECOBMECTUMBIX TI0 YCJIOBHSM OYpeHHUs
30H TP YIITyOJCHUU CKBAKUHBI IO HAMEUCHHBIX TIIy-
ouH. [IpoMexyTouyHble OOCaJHBIC KOJOHHBI MOTYT
OBITH CIICAYIONINX BUIOB:

— CIUIOIIHBIE — TIEPEKPHIBAIOIIAE BECh CTBOI
CKBaXHMHBI OT 32005 IO €€ yCThs HE3aBHCHMO OT KpeTl-
JICHUS IPENBIAYIIEro HHTEPBAIA;

— XBOCTOBHKH — JJISI KPEIUIEHHS TOJBKO HE 0bOca-
KEHHOTO MHTEpBaja CKBAXHHBI C TIEPEKPBITHEM TIPEIBI-
Iyliei 006caHON KOJIOHHBI Ha HEKOTOPYIO BEIMYHHY;

— JETYy4YKH — CIIeIHaJbHBIe MPOMEKYTOUHEIE 00-
caJIHbIe KOJIOHHBI, CIY)KaIlIe TOJNBKO IS THEPEKPHITHS
WHTEpBalla OCIOXKHCHHH W HE HMEIOMIHE CBS3U C
MPEIBIAYIIIMH M TOCIEAYIOIIAMEI O0CaTHBIMH KO-
JTIOHHAMH;

— OSKCIDTyaTallioHHAash KOJIOHHA — MOCIEITHSIA KO-
JIOHHA 00CaIHBIX TPYO, KOTOPOU KPETAT CKBaXXHHY LIS
pa3o0IIeHnss MPOAYKTHBHBIX TOPH30HTOB OT OCTaJb-
HBIX TTOPOJ ¥ JOOBIYM W3 IUIacTa He(TH WU ra3a WiIH,
HA00OPOT, AJISI HAaTHETaHUS B IUIACT JKUAKOCTH WITH Ta-
3a. (JI-1)

CeKUMOHHBIN CITyCK 00CaJHBIX KOJOHH U Kperuie-
HUE CKBOXHH XBOCTOBHUKOM SIBJISIFOTCSI, BO-TIEPBBIX,
MPAaKTUIECKUM PEIICHUEM MPOOTIEMBI CITyCKa TSKENBIX
00caHBIX KOJOHH H, BO-BTOPBIX, PEIICHUEM 33aJauH 110
VIIPOIIEHUIO KOHCTPYKIUH CKBKUH, YMEHBIICHUIO
IraMeTpa OOCaIHBIX TPYO, a TakkKe 3a30pOB MEXKIY
KOJIOHHAMH U CTCHKaMU CKBa)KHHBI, COKPALICHUIO pac-
X0Z]a MeTalla W TaMIIOHHPYIOIIUX MaTepHalioB, CHH-
KECHUIO CTOMMOCTH OYPOBBIX Pa0dOT U COKpAIICHUIO
CPOKOB CTPOHUTEIBCTBA CKBaXHH. Pa3paboTka KOH-
CTPYKLIUHU CKBAKUHBI 0a3wpyeTcs Ha CICAYIOIIUX OC-
HOBHBIX TCOJOTHYCCKHX H TEXHHKO-DKOHOMHYECKIX
(daxTopax:

— TeOJIOTUIECKUEe 0COOCHHOCTH 3aJIeTaHHsI TOPHBIX
mopo, WX (UIUKO-MEXaHWIeCKas XapaKTepUCTHKA,
Ha4re (IIIOUIOCOACPIKAIINX TOPH30HTOB, ILIACTO-
BEIC TEMIIEPATypHl U JAaBICHHUS, a TAKKE TaBICHUC TH-
pOpa3pbiBa MPOXOJUMEIX TIOPOIT;

— Ha3HAYCHUE U LIeTb OYpEHHS CKBAXKUHBI;

— MpEeIoIaraeMblii METO/I 3aKAaHUYUBAHUS CKBAXKH-
HBI;

— crmoco0 OypeHUs CKBAXHHEI;

— YpOBEHb OpTaHM3ALNN TEXHHUKH, TEXHOJOTHU
OypeHHs W TeOoJorHYecKas U3ydeHHOCTh palioHa Oypo-
BBIX paboT;

— YpOBeHb KBaNM(UKAUU OypoBOH OpuTalbl |
OpraHm3anys MaTepHaIbHO-TEXHIHUECKOTo obectede-
HUS;

— CIIOCOOBI W TEXHHUKA OCBOCHUS, DKCIUTyaTallUH U
PEMOHTa CKBaKHUHEI.

K 00BEeKTHBHBIM reosIoTHYeCKHM (pakTopaM OTHO-
CATCS MpearnoyiaraeMas U (akTUIecKas CTpaTUrpadus
U TEKTOHWKA pa3pesa, MOUTHOCTH HOPOJA C Pa3IHIHON
MIPOHHUIIAEMOCTEI0, IPOYHOCTHIO, MMOPUCTOCTHIO, HAJH-
gyre (QIrouIocoaepKaIUX MOpoa U IUIaCTOBBIC JaBie-
Hus. OHH OTIPEEINAIOT MPUHITAITEI TPOSKTHPOBAHMA.

I'eomormueckoe cTpoeHUE pa3pe3a TOPHBIX MOPOI
MPH TPOCKTHPOBAHNH KOHCTPYKIIMH CKBAXKHH YIUTHI-
BaeTcs Kak (PaKTop HEM3MECHHBIH.

B mpomecce pa3paboTKu 3aJeKu ee IepBOHAYATb-
HBIC IUIACTOBBIE XapaKTEPUCTUKU OYIyT H3MEHSTHCS,
TaK KaK Ha IUIACTOBBIC NABIICHHUS W TEMIICPATyPy BIIHS-
0T IPOIOIDKATENFHOCTD SKCILTyaTalluy, TEMITE 0TOopa
(bronoB, criocoObl MHTCHCU(UKAITUN JTOOBIYH U TIOJI-
Jep KaHUs TUIACTOBBIX NABJICHUH, WCIOIB30BAaHUE HO-
BBIX BHJOB BO3JCHCTBHUS HAa IMPOIYKTHBHBIE TOPU3OHTHI
C menpio 0oJiee MOJHOTO M3BIICUCHHS HEPTH U ra3a u3
Heap. [loatoMmy 3TH (hakTOphl HEOOXOJIUMO YUHUTHIBATH
MIPY IPOCKTUPOBAHUN KOHCTPYKITUH CKBaKHH.

KoHCcTpyKIHst CKBa)KUH TODKHA OTBEYATh YCIOBH-
SIM OXpaHBl OKPY)KAIOUIeH CpeAbl W HUCKIIOYaTh BO3-
MOJKHOE 3arpsI3HEHHUE IDIaCTOBBIX BOJ M MEKILIACTOBBIE
MepeToKu (hIIFOUIO0B HE TOJIBKO MPU OYPEHUHU U SKCILTY-
aTaluy, HO M TIOCIIe OKOHYAaHUS PadOT M JIMKBUIALUH
CKBXWHBL. [loaToMy HeoO0XoauMo oOecreYrBaTh
YCIIOBUS JIJIsl Ka4eCTBEHHOTO U 3(deKkTrBHOTO pazos-
IICHUS IDIACTOB. DTO OAMH U3 TIIaBHEHINX (PaKTOpPOB.

Bce TeXHWKO-?KOHOMHUYECKHE 3aBHCAT OT YPOBHS
U CTCIICHW COBEPIICHCTBOBAHMS BceX (OpM opraHm3a-
UM, TEXHUKA W TEXHOJOTHU OYpOBBIX PadOT B COBO-
KYITHOCTH.

Ipocras koHCTPYKIUsA (KOHAYKTOP U DKCILTyaTa-
OUOHHAs KOJIOHHA) HE BO BCEX CIyJasX SBISCTCS paIlul-
OHANBHOU. B mepBylo ouepesp 3TO OTHOCHTCS K TIIy0o-
kuM ckBaxuHaMm (4000 M u Gosee), BCKPBIBAIOLIUM
KOMILICKC pPa3HOOOpa3HBIX OTIOXKEHUH, B KOTOPBIX
BO3HHUKAIOT Pa3UYHBIC, HHOT/IA UAMETPATIHHO MPOTH-
BOTIOJIOXKHBIE 110 XapaKTepy U MPUPOIE OCIOKHCHHS.

CrnemoBarelbHO, pAIMOHATBHOW MOXHO Ha3BaTh
TaKyl0 KOHCTPYKIUIO, KOTOpask COOTBETCTBYET T€OJIO-
THYECKUM YCIOBUSM OypeHUs, YIUTHIBACT Ha3HAUCHUE
CKB)XHHBI M APYTHE, OTMEYEHHBIC BHIMIE (HaKTOPHI, U
CO3MAaeT YCIOBUSA sl OYpeHHsS HHTEPBAIOB MEXKIY
KpEIUICHUSIMH B Hamboiiee ckaTthle cpoku. [lociemnnee
YCJIOBUE SIBJSIETCS] MPUHIMITHAIBHBIM, TaK KaK TMPaKTH-
Ka OypoBBIX pabOT YETKO NOATBEPKAAET, YTO YeM
MEHBIIIC BPEMEHH 3aTpaunuBacTCsl HAa OypeHHe WHTEepBa-
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Jla CTBOJIa MEXY KpEIJICHUsIMH, TEM MEHbIIIE KOJInde-
CTBO M TSXKECTh BO3HMKAIOIIUX OCJIOXHEHMHA U HHUXKE
CTOMMOCTb MPOBOJKH CKBKUHBI. BEIOOP KOHCTPYKIIUHI
CKBOKMHBI - OCHOBHOM 3Tam €€ MpOEKTHPOBAHUA U
JIOJKeH 00ecTeylTh BBICOKOE KaueCTBO CTPOUTENILCTBA
CKBOXMHBI KaK JOJTOBPEMEHHO OKCILTyaTHPYyeMOTO
CJIOKHOTO HE(TEIPOMBICIIOBOTO OOBEKTa, MPEIOTBpa-
IIEHHWEe aBapuil M OCJIOXKHEHMH B Tpolecce OypeHHs u
CO3JIaHMA YCJIOBHMM Uil CHIIKEHHUS 3aTpaT BpPEeMEHH W
MaTepUabHO - TEXHUUECKHUX CpeJIcTB Ha Oypenue. (JI-2)

KonnuectBo 00camHBIX KOJOHH, HEOOXOAMMBIX
UL oOecrieueHus TEePEUNCICHHBIX TPeOOBaHMMH, MPO-
eKTUpYeTCs, HCXOJsi M3 HECOBMECTUMOCTH YCIIOBHUI
OypeHHUsT OTHENbHBIX WHTEPBAJOB CKBaXHHBL. [lof
HECOBMECTUMOCTBIO YCIIOBHI OypeHHS MOHMMAETCs
TaKoe UX COYeTaHHe, KOTJa 3aJaHHbIe MapaMeTphl TeX-
HOJIOTUYECKHUX IPOLIECCOB OypeHUs HUKeIeKaIero
WHTEpBaja CKBaXXUHBI BBHI30BYT OCIIOKHEHHS B MPOOY-
PEHHOM BBIIIENIEKAIEM WHTEpBaje, €Cld MOCIeIHUN
He 3aKperuiéH o0CaJHOI KOJIIOHHOM, a MpOBEACHUE J0-
MOJTHUTENBHBIX CIIEIUAIBHBIX TEXHOJOTHUYECKUX MEpO-
MPUATHI 10 MPEAOTBPALICHUIO dTHX OCJIOXHEHUH He-
BO3MOKHO.

[Tox Hampapnstomieil yacTblo Mpoduis clexyer
MOHUMAaTh YacTh CTBOJIA CKBAXKHUHBI OT €€ YCTbA [0
TOYKH C 3aJlaHHBIMHA KOOpPJMHATAMH Ha KpPOBJE WU
HETNOCPEJICTBEHHO B CaMOM MPOAYKTUBHOM IUIACTE,
SBIISAIOMIEMCS] HAYaJIOM TOPU30HTAIBHOTO Y4acTKa.

IIpn mpoBoake HaIpaBISIOLIEH YacTH TOPU30H-
TaTbHON CKBKWHBI HEOOXOIMMO Ha TPOEKTHOW TIIIy-
OMHE BBIBECTH CTBOJI CKBRXHUHBI HE TOJBKO B TOUKY C
3alaHHBIMH KOOPJAWHATaMH, HO M, YTO OYEHb Ba)KHO
JUIs1 JasibHEHIIEN MPOBOJIKM TOPU3OHTAIHOTO yYacTKa,
MOJT 33JIJaHHBIM YTJIOM.

Tak Kak TOpPHU30HTAJIBHBIA y4YacTOK IIpeJHA3HAucH
JUI TIPOJIOJIBHOTO BCKPBITUSl MPOJYKTHBHOIO IIJIACTa,
KOTOPBIA MOXKET UMETh Pa3InvHyI0 (HOpMY U CTPYKTYpPY,
TO, B CBOIO O4Y€pelb, TOPU3OHTAIIBHBIN YyU4acTOK mpoduiis
JIOJKEH UMETh COOTBETCTBYIOIIYIO TEOMETPHIO.

[Ipy MpOEeKTUPOBAHUN TOPU3OHTAIBHBIX CKBAXHH
HEOOXO0MMO HCIOIB30BaTh J-00pa3HbIA THIT TPOQUITAL.

CKBaXHHBI C TOPH30HTAIBHBIM YYaCTKOM TMPOTSI-
’)KEHHOCTBIO CBhIlle S00 M B II€IAX CHIDKEHUSI CHJI CO-
MPOTHUBJICHUS TIpU TIEPEMEIICHHH OypOBOTO HWHCTPY-
MEHTa B CKBa)XMHE, a TaKXKe CO3JaHUs JOCTAaTOYHOMH
Harpy3Kd Ha JIOJIOTO IIeNIeco00pa3HO MPOSKTUPOBATH C
0OJBIIMM PaTUYCOM KPUBHU3HEL [IpH mpoekTupoBaHUN
TOPU30HTAJIBHONH CKBOXHHBI CO CPEIHUM PaIHyCcOM
KPUBU3HBI TPOCKTHYI0 HHTCHCUBHOCTH YBEIMUYCHUS
36HUTHOrO yria npuHumMaror Ha 10-20% meHblie Mak-
CUMAJIbHOW WHTEHCUBHOCTH VYBEIIMYCHHUS 3E€HUTHOTO
yria, o0ecreynBaeMoOl UMEIOIUMCS B PaclOpsSHKCHUN
OypoBOi1 OpraHU3aIK OTKIIOHUTEIIEM.

[Ipodunu ¢ MadpIM U yIBTpaMaNbIM pPagHyCcaMH
KPUBU3HBI MCIIOJIB3YIOTCS IJIsl IPOEKTUPOBAHMS IIPO-
(Uil TOTIONTHUTENBHOTO CTBOJIA CKBKWHBI, OypeHue

KOTOPOT'O MPOU3BOJIUTCS U3 BBIPE3aHHOTO Y4acTKa 00-
CaJIHOW KOJIOHHBI, & TaKKe JISI BCKPBITUS TOPU30H-
TaJIbHBIM CTBOJIOM MAJIOMOIIHBIX MPOIYKTUBHBIX ILIa-
croB. (JI-3)

3aknroueHue. VIMEIOTCSI HECKONBKO MPHYHH, W3-
3a KOTOPBIX MPEANOYTUTENIFHO OYPUTh TOPH30HTAIBHBIC
CKBOXHWHBI, a HE BepTHKaJbHble. Hambonee BaxkHOU
NPUYUHOW  SIBISIETCS  YBEIWYEHHE  MPUOBLIBHOCTU
HMHBECTUIIMOHHBIX KAITUTATIOBIOKEHHI.

lopu3oHTANIBHBIE CKBaXUHBI HCHONB3YIOTCS IS
JMOOBIYM He(pTH WIM Tra3a, KOTOpble HE SBISIOTCS
OCTaTOYHBIMH 3allacaMH ¥ HE TPEOYIOT NPUMCHCHHS
CIOXKHBIX TEXHHMYECKHX METOIOB, M, B OCHOBHOM,
3aJIeral0T B T'COJIOTHYCCKU CIOXKHBIX M TPYIHBIX JUIS
pa3pabOTKH KOJJIGKTOPaX, TAKHX KAaK €CTeCTBEHHBIC
pasioMbl WM TOHKHE Iactel. CremyeT u3beratb
OypeHUS B BOJIHBIX CIIOSIX, HAXOJIIUXCS HIKE WIN
BBIIIIC  HEPTAHBIX CIIOEB, a TaKkke wu3berath
neppopupoBaHKs B 30HAX, KOHTAKTHPYIOUIMX C BOJOHN
WIK ra3oM, W3-3a BO3MOXKHOCTH 00pa3oBaHMs KOHYCOB
BOJIbI MJIM Ta3a.

lopuzoHTansHOE OypeHHE pacHpOCTPaHEHO B
bopMaImax, ConepKaIuX CPABHUTEILHBIC TOHKUE CIIOU
He(TH MO CPaBHEHUIO C HIDKEICKAIIUMH CIOSMH.
[MpuMeHeHHE TOPH30HTAIBHBIX CKBAXKHH YBEIAYHUBACT
IUIOIIA]b  JIPCHUPOBAHUS CKBAXKUHBI M OOKOBYIO
MOBEPXHOCTh CTBOJIA CKBAKHMHBL YBEIHUYCHUE TUIOMIAIN
HpeHI/IpOBaHI/ISI CKBAXXHHBI IIOBBIIIIACT HaKOHJ]eHHyIO
JIOOBIYY HedTH. I'opuzoHTanbHbIe CKBQ)KHHBI
pacnpoCTpaHeHbl B (POPMAIIUSIX, COACPIKAIIIX TKEIIbIC
HedTH.
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TOOVK HHTEPIPETAMH KPUBOH CTaOMIM3alMU aBICHUS
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(KCI) u xpusoii BoccraHoBieHus yposHs (KBY) mpumenu-
TEIBHO K yCIOoBHAM [IproOCKOro MecTOpOXKICHHS.

Kniouegvie cnosa: TMAPOANHAMUYECKUE HCCIENOBAaHM,
KOHTPOIIb Pa3pabOTKH MECTOPOXKACHUH, HU3KOIMPOHUIIaeMBIE
KOJUIEKTOpBI, KpHUBasi CHIKEHMs [aBJEHHS, KpHUBas BOCCTa-
HOBIICHUS YPOBHS.

In this paper we examine the technique of long-term investi-
gations of the hydrodynamic sensors ESP at the reception, the
comparative analysis of methods of interpretation of the curve
pressure stabilization (RACs) and the level of recovery curve
(HLC) in relation to the conditions of the Ob field.

Keywords: hydrodynamic studies, field development
control, low-permeability reservoirs, reducing the pressure
curve, the curve of recovery level.

CrangapTHble THAPOIUHAMUYECKUE UCCIIEI0BAHNA
IUTSL OLCHKH (DPHMIIBTPAIMOHHBIX CBOHCTB COBEPIICHCTBA
BCKpBITHA TIacta Ha [IpnoOCKOM MeCTOpOKICHUU
HUMEIOT OIPaHUYEHHYIO IPUMEHUMOCTb.

MN3-3a HU3KOM NPOHHUIIAEMOCTH KOJUIEKTOpAa H
HAJIMYUS TPEUINH THAPOPa3phIBa HEOOXOANMOE BpEeMs
WCCJIEIOBAaHUA AJIS OIpEleNIeHUsl MapaMeTpoB ILIacTo-
BOM cHCTEMBI (Jake IPU 3aKPBITUM CKBaKMHBI Ha 3a-
00e) — odeHb BeuKko. KpoMe TOoro Ha MeCTOpOKICHUH
OTpaHUYCHO KOJIUYECTBO (POHTAHUPYIOIINX CKBAKUH
r/ie BO3MOYKHO IPOBEACHUE UCCIEIOBAaHUM 110 METOAU-
ke KBJI. [Tostomy mccnemoBanus merogom KBJ[ (B
YHCTOM BHJE), IPOBOAUMBIC Ha JOOBIBAIOIINX CKBaXKH-
HaX, OBLIH TIPOBEIEHBI JIUIIE 5 pas.

HenocraTok HavanpHOW HH(pOpMAIUK O HUIbTpa-
LMOHHBIX MapaMeTpax IulacTa KOMIIEHCHPOBAJCS HC-
cinenoBanmsiMu 1o Metonuke KCJI (BKifouast mukimmde-
CKHE WCCIICOBAHMS) — MPAKTUIECKU TaKOU ke WHPOp-
MatuBHOCTH, 9T0 U KB/I, HO He TpeOyromnue JIUTESTb-
HOM OCTaHOBKH JTOOBIBaIONICH CKBaXUHBI. [1o KpuBOit
CTaOMIM3aIlMK ABJICHUS B TIEPHON ITyCKa CKBAYKUHBI
OIICHMBAIOTCA MPOHULAEMOCTh KOJIJIEKTOpa M Hayallb-
HBI CKUH-(pakTOp. Jlajgee B mpoliecce dKCIUTyaTaldu
KOHTPOJIUPYETCS HW3MEHEHUE OOBOJHEHHOCTH (Jist
OIICHKH (ha30BOY MPOHMIIAEMOCTH) U TEKYIIEH MPOIYK-
TUBHOCTU. Il0 3TMUM JaHHBIM BO3MOXHA HE3aBHCHMas
OIlCHKa XapakTepa H3MEHEHHs CKUH-(pakTopa, yder
koTopoit mpu mHTeprnperanun KCJ{ mo3Bomser Gonee
JIOCTOBEPHO OLIEHUTH XapaKTep CHIKEHUs IJIAaCTOBOTO
nasnenus [1].

Ha nauyanbHOM 3Tane 3KcIUlyaTalldd MECTOPOKIe-
HUsI TaKUE€ HCCICOOBAHHUA BBIIIOJHAINUCH C ITOMOIIBIO
ABTOHOMHOI'O MaHOMETpa, MOMEIIAeMOro Ha IMpHEeMe
OI[H. Tlpu HempepbIBHOM MOHUTOPHHIE 3a00WHOTO
JaBiieHus natuvkamu Ha npueme DL[H ananoruunas
3a/laya pemaeTcsi 0€3 OCTAaHOBKH CKBa)XXHHBI. TO eCTh
TaKue MCCIEeIOBaHUS B YCIOBUSAX HU3KOIPOHHUIIAEMBIX
KOJJIEKTOPOB, ApeHupyembix Tpemunoi I'PII, saBusroT-
cs1 HamOoiee Y(PPEKTUBHONW aTbTEPHATHBON CTaHIAPT-
we1x I'JIUC.

MOHMTOPUHT U3MEHEHUS] SHEPTETUYECKOr0 COCTO-
sHUSL 3anekd Ha [IproOCKOM MECTOPOKACHUH OCY-

IIECTBISIETCS C TOMOIIBIO JUCTAaHIIMOHHON CTallMOHAp-
HOW W3MEpPUTEIHLHOM CHCTEMBI, KOTOpas BKJIIOYAET B
ce0sl JaTYNKK TABJICHUS M TEMIICPATypHl, YCTAaHOBJICH-
HBIC Ha IIpeMe Hacoca.

C 2005 mo 2012 r. paGoThl IO MOHUTOPUHTY KOH-
TpoJis 3a00HOTO NaBIeHHUS CTAMOHAPHBIMHU JaTYHKAa-
MHu uccienoBanus nposeaeHsl 1008 pa3 B 994 ckpaxu-
HaX (TO €CTb C MPAKTUYECKU MOTHBIM OXBATOM JKCILTY-
aTanmoHHoro ¢oxna). B nepuox 2009-2012 rr. mpoBe-
neHo 621 wuccrmenoBaHWe, B KOTOPBIX OCYIIECTBIICHA
WHTEPIPETAINsI 10 COOTBETCTBYIOIIMM OOBEKTaM,
HaXOIMIINXCS Ha TEPPUTOPHUH pPa3OypHBaeMBIX B
HacTosiee BpeMsi yuacTtkax. OCOOCHHOCTBIO TPOBEIe-
HUS paboT SBISETCS IMUKINIHOCTh MCCIEIOBAHUM, T.C.
peructpanus naBineHus HaunHaercs mnpu cmycke HKT,
1 3aKaHYMBACTCS IPHU oABEME TpyO ¢ HacocoM. Takum
00pazoM, KaKIBIi 3Tall perucTpaluy ICBHAIIH 1aBJIe-
HUS TOJDKEH TpeaCcTaBlATh coboit nukn KCJI, npomon-
KHUTEIEHOCTh KOTOPOTO OIPEHENIeTCS BpeMEHeM He-
npepbIBHOM padoTsl D1[H.

[lepBuunas 00paboTKa MO KaKIOW CKBaKHHE
mpeaycMaTpruBaeT OOBeIMHEHHE pa3pO3HEHHBIX [aH-
HBIX 00 M3MEHEHUH TAaBIICHUS, IPEIOCTABISEMBIX €XKe-
MECSYHO B €IUHBIN (haiiin IS TOJTydeHHs oOmmiel Kap-
THHBI IHHAMHKH 3a00MHOTO JaBIICHHUS B TEUCHHE BCETO
nepruoaa paboTHl CKBOKUHEBI. B kKauecTBe HHCTpyMeHTA
UL MHTEpIIpeTanyu OblI BHIOpaH MPOTrpaMMHBIN Hpo-
nykt «Topaze» dupmbl «KappaEngineering», B KOTO-
POM peann30BaH MPHHIUIHAIGHO HOBBIA MOAXOJ LIS
aHaJM3a JAaHHBIX JUINTEIHHBIX MPOMEICIOBEIX 3aMEpPOB
(oTmuunelit oT aHamm3a tpamunuoHHex 'JIUC). B co-
OTBETCTBHE C ITUM OBLTa BEHIIONHEHA OoJiee TiryOoKast
o0paboTka Hambojiee WH(POPMATHBHBIX PE3YJIHTATOB
HCCIIEIOBAaHUH.

WNudopmarus, HeoOXoaumas IS aHAIM3a U II0-
CIIEAYIONIEH MHTEpIIpEeTalluy BKIIOYAET B ceOs clemy-
OIIHe TaHHbBIE:

— M3MEHEHHE 3a00HOTO JaBIICHHS BO BPEMEHH;

— I3MCHEHHE Ae0NTa CKBRKUHBI BO BPEMCHU;

— 00BOJHEHHOCTH MPOIYKIINY;

— CBOICTBA IUIACTOBOWM CHCTEMHI (paboTaromias

TOJIINHA, TOPUCTOCTh, CBOHCTBA (IIIOWA U TIP.);

— paboTa OIMIDKaNIIero OKPyKEeHUsT CKBAKUHEI;

— pesynbratsl [1T'H.

B kauectBe NOMOTHHUTENBHONH WH(pOpMAIMH IpH-
Biekatorcs pesyasTarsl ['JIUC no crannapTHoOil TexHO-
morud (IpH YCIOBHHM WX HAIWMYWS) B HCCICAYSMBIX
CKBa)KHHAX.

BaxHo, 4TO MONTOBpEMEHHBI MOHHUTOPHHT JaB-
JMeHusT Ha 3a00e JOOBIBAIONINX CKBAXKHH ITO3BOJISCT
CYAWTh O NWHAMUKE M3MEHCHHS COCTOSHUS IUIACTa BO
BpemeHnu. [Ipexxzae Bcero, 3T0 Kacaercsi IJIAaCTOBOTO
JaBIICHHS U CKUH-(bakTopa.

OpHAaKO OMHMCAaHHBIA COCO0 HE SBISAETCS YHUBEP-
CAITbHBIM, M HETIPUTOJICH JJIs HU3KOMPOHHUIIAEMBIX ILIa-
CTOB, TIOCKOJIBKY pPa3Mephl U NIyOUHA BOPOHKH JeTIpec-
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cud (B TOM yHClie Ha TpaHULAX 30HBI JPEHUPOBAHUS)
U3MEHSIOTCS CO CKOPOCTBIO, CPABHUMOM C pacipocTpa-
HEHHEM BOPOHKHM HMMITyJibCa AaBlieHUs B 1uiacte. [lo-
STOMY OIKMCAaHUE COCTOSHHUS U TMOBEACHUS KOJUIEKTOpa
C HCIOJNB30BAHWEM TaKUX MAapaMETpPOB, KaK CpeaHee
IUIACTOBOE JaBJIEHHE U MPOJYKTUBHOCTh, 4aCTO HE 3(h-
¢dextusHoO [1].

OcHoBHas npo0seMa UHTEPIPETALUN PEIYTbTATOB
nonroBpeMeHHbIX KCJI cOCTOUT B TOM, UTO Ha3BaHHbBIE
(bakTOpbl BO3AECUCTBYIOT OJHOBPEMEHHO M WX OYEHb
TpyAHO paznenutb. OMHO U TO K€ MOBEJCHHE JaBICHUS
Ha 3a00€ CKBaXXMHBI MOXKHO CBSI3aTh KaK C TEM, 4YTO
MPOrpECCUPYET 3arpsi3HEHHE MPUCKBAXKUHHOW 30HBI
(pacteT ckuH-(baKTOp), TaK M C TEM, YTO MAJaeT IuIa-
CTOBOE JaBJICHHE. YCTpPaHUTh JAHHYIO HEOJHO3HAU-
HOCTh yJaJoCh ITyTEM IPHUBICUEHUS B KadyeCTBE 3Jie-
meHnTa ['JIUC texnonoruu KBY.

BxiroueHue B TEXHOJOTHIO MCCIIENOBAaHUN ITUKIIA
KBY mo3BossieT MOBBICUTh KayeCTBO MHTEPIPETALIUH,
MIpUYEM JlaXKe B TOM Cllydae, KOrJa BCJIEACTBHE MaJlOi
MIPOHULIAEMOCTH IlacTa W BiIMsHUS TpewmuHbl ['PII
IJIaCTOBOE JABJIEHHE B IUKIE HE BOCCTAHOBUJIOCH.
Bcenencreue cymectBeHHoro BiusHus Ha KBY Teky-
LIETO IUIACTOBOTO [JABJIEHUS XOPOIIEr0 COBMELICHUS
pe3yNbTaTOB U3MEPEHUSI U PAaCUETOB MPU HEAOCTOBEP-
HOM 3HA4Y€HHUH 3TOTO MapaMeTpa MOITYYUTh HE yIaeTcs,
CJIEIOBATEIbHO, UCKIIOYEHO U HEOOOCHOBAaHHOE CYXK-
JieHre 00 N3MEHEHUH BO BpeMeHU CKuH-(akTopa [1].

Ha IIpnoOGckoM MecTOpOXIEHUH 3a MPOUICAIIHNA
nepuoa ObUT BBHITIOJIHEH OOJIbIIONW 00BbEeM HCCleaoBa-
HUN N0 JJAHHOM TEXHOJIOTWH, MPH PErHCTpalliU JaBIie-
Hus Kak Ha ycThe (KBY-Y), Tak u Ha 3a00€ CKBayKuHE —
npueme Hacoca (KBVY-3).

IlepBbIif BapuaHT n3MepeHHii 6osee ONepaTuBHBI,
He HeceT OOJIBIINX 3aTpaT, HO KPUBBIE, 3apETUCTPUPO-
BaHHBIC Ha yCThe, OoJiee urymHble. VccieoBanus BTO-
pbIM crocoOoM TpeOyrOT MOATOTOBKM CKBaXXHHBI, €€
OCTAHOBKH JJIsl CIIyCKa U MOJbEMa MaHOMETPA, B TOXKE
BpeMs ATOT BapHaHT PErHCTpaldu 3a00WHOTO JaBiie-
HUSI TI0 HMH(GOPMATUBHOCTH MOXXET HPUOIIDKAThCA K
merony KBJI.

Ho Bce ke, yame Bcero MHPOPMATUBHOCTH HCCIIe-
noBaHuM pake mo TexHonorun KBVY-3 odeHp HM3KA.
IIprunHa B aHOMaJbHO MaJIOM MPOHMIIAEMOCTH ITIacTa
1 OONBINUX JUIMHAX TpemuH. TeM He MeHee, dTH HC-
CJIEIOBaHMS B HACTOSAIIECE BPEMS 3aHSUIH BaYKHYIO HUIILY
B cucreme ['/IUC. D10 mpomsomio 6iaromaps Tomy,
YTO crienuanucTamMu kommnanuu ["aznpom-uedTs paspa-
00TaH HOBBIH CIIOCOO MHTEPIPETAIIH MaTEPHAIOB HC-
CJIeIOBAHUM, MPEANOJaraloliuii COBMECTHBIN aHAINU3
pe3yabpTaToB M3MepeHus aasieHus B nporecce KBY u
JIOJITOBPEMEHHBIX TIEPUOJIOB 3aIlyCKa CKBaKUHBL. B
pe3yibTaTe BO3MOKHA OIICHKA M3MEHEHMSI 3HAYCHUS
CKHH-(haKTOpa BO BPEMCHH JaK€ B TOM CiIydae, KOraa
NapajuleibHO CYLIECTBEHHO MEHSAETCs JaBJIEHUE B IUIa-
CTe.

PesynpTaTel uccrenOBaHUM, BBINOIHEHHBIX Ha
ITproOGCKOM MECTOPOXKIEHUH IO ONTUCAHHON METOUKE,
MO3BOJIMIIM CAENaTh BBIBOA, YTO B OONBUIMHCTBE CKBa-
JKUH 3HAUCHUS CKUH-(DaKTOpa NMPaKTUYECKH HE U3Me-
HSIOTCA BO BpeMeHU. TakuMm o0pa3oM, OCHOBHOM Ipu-
YUHOW MaJeHUs] POU3BOIUTEILHOCTU HOBBIX CKBAXKUH
sBisiercst He kadecTBo ['PII, a HU3Kas MPOHUIIAEMOCTh
IIacTa.

OmnbIT KOHTpOINISL pa3paboTku [IprobGckoro mecto-
POXKIEHUs], TIO3BOJIAET YTBEP)KAATh, YTO MTOJOOHBIE HC-
CIIEZIOBAHMS MOKHO MPUPABHATH K «6a30BeIM» I'JIVC.
[ToaTBepkaeHo Takxke, 4To ans ycnoBuii [IpuoGekoro
MECTOpPOXAEHUsI (0COOEHHO B mepugepuilHbIX 30HAX
IUIaCTa ¢ aHOMAJIbHO HU3KOH IMPOHUIAEMOCTHIO) MO-
J00HBIE HcClIeoBaHUS 3(PQEKTUBHEE CTaHIapTHBIX
I'’TVC, nockonbKy NpH paBHOM HHPOPMATHBHOCTU OHU
HE TpeOYIOT NMPOBEACHUS CHECIMANBHBIX MEPONPHUSITUIT
(B TOM umcne, CHeUUaTbHBIX UINTEIBHBIX OCTAHOBOK
CKBaXHH).

Hcnonp30BaHNe ONUCAHHOW TEXHOJOTUH IO3BO-
JIMJIO OXBATUTh 0Aa30BBIMM THIPOAMHAMHYECKHUMHU HC-
CIIEZIOBAaHUSMU MPAKTUUECKH KAXAYI0 SKCIUTyaTalluOH-
HYIO CKB@)XHUHY. B pe3ynpTare cranm BO3MOXKHBI 0000-
meHusT (PaKTHUECKH €AMHOBPEMEHHO IOJIyYEHHBIX pe-
3yapTatoB I'JIVC mo KpynHBIM OJIOKaM 3aIexH.
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OcHoBHas 3amava pa3paboOTKH HETSHBIX MECTO-
POXKIIECHHUH — JOCTHKCHAE MAKCUMAIBHBIX PE3yIHTaTOB
0 U3BJICUCHHUIO 3aMaCOB HEPTU U ra3a, HaXOIIUXCS B
HeIpax, IpU MUHIUMATBHBIX YKOHOMHYECKHX 3aTpaTax.
MUHAMH3UPOBATE ATH 3aTPaThl MO3BOJIUT BHEAPCHUE
CHUCTEMBI JHEPreTHYEeCKOT0 MEHEDKMEHTa (Jamee —
C3OM).

COM — 3TO COBOKYNHOCTb B3aUMOCBSI3aHHBIX U
B3aUMOJICHCTBYIOMINX MEXKAY COOOH CTPYKTYpHBIX
AIIEMEHTOB OPTaHM3aIlUH, OCHOBBIBAIOIINXCS Ha Cop-
MYJIHPOBAaHHYIO JHEPTeTUYCCKYI0 MPOrpaMMmy, LETH U
3aJa9M JCSATEINBHOCTH M0 YHEPrOCOCPEKEHUIO U TTOBBI-
HICHUIO DSHEProd(P(HEKTUBHOCTH, a TAKKE MEXaHU3M
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(crenMaNbHBIC TPOLIECCHl M TPOIECIYPhI), TO3BOJISIO-
I JOCTUTATh IMOCTABJIECHHBIX IIEIEH.

Llenn mporpaMMBl PHEProcOEpeKeHUS — BBISBIIC-
HHUE TEKYIIero MOTEHINAaIa YHEProcOepekeHIs, pazpa-
00TKa MEpOIPUATHIA U OIEHKA TEXHHKO - YIKOHOMUYE-
CKOM 11eneco00pa3HOCTH X OCYIIECTBICHHUS C YIETOM
CTOMMOCTH SHEPropecypcoB, 00OpyIOBaHHUS M TEXHO-
joruii. Peammzanms HSKOHOMHYECKH OOOCHOBAHHBIX
MEpOTIPHUSATHI U KOHTPOJIb TOCTUTHYTHIX PE3YIBTATOB.

DHepPreTHUeCcKNii MEHEHPKMEHT PAIMOHAIBHO pac-
CMaTPHUBATh KaK COBOKYITHOCTH YIPABICHYECKUX METO-
JIOB TOBBIMIEHYS dHEProd(h(HEKTUBHOCTH OpPTaHU3AIINH,
B OTJIMYHE OT WH)KEHEPHBIX, TEXHUICCKUX, TEXHOJIOTH-
YEeCKHUX U MpounX. Beiessis ynpaBieHIecKre Crioco0bI
BIIUSTHUSI Ha JHEPreTHYecKyro 3(Q(eKTHBHOCTh, Takue
KaK OpraHU3allMOHHBIC M aIMHHUCTPATUBHEIE, CIIEAYET
MOHUMATH OMNPEAETICHHYIO YCIOBHOCTH TaKOTO Jeje-
HUs. O4YEeBUIHO, YTO JIUIIB COBOKYITHOCTH PAa3INYHBIX
Mep — KaK YIPaBICHYECKHX, TaK M CICAYIOMNX 32 HU-
MU TEXHHYECKUX, — HHANBHIYAIFHO ITOJA00paHHas ISt
KaXIOT0 KOHKPETHOTO CIydas, OacT ONTHMANbHBIN
pesynbrar. Camu 1o ceOe WHKEHEpHBIE pEIleHHs U
TEeXHUYECKNEe WHHOBAIlMHM TakXkKe MpPHUBEAYyT K Ooiee
3¢ (HEeKTHBHOMY HCIOJIh30BAaHUIO JHEPIETUUYCCKHX pe-
CYpCOB, OTHAKO, IMEHHO WX ITOIYMHEHIE BHICTPOCHHON
B OpraHW3aldd YIPaBICHYECKOH CHUCTEMe CcaeaeT
YCTOHYMBBIM Kak IMPOIeCC MOBBIMEHUS dHeprodddek-
TUBHOCTH, TaK M B IIeJIOM (PYHKIMOHHPOBaHHE CaMOU
oprauusammu [1].

IIpun mpoBeneHMn sHeproaymuTa HedTerazono0bl-
BaIOIIMX MPEATPUATHH HEOOXOIUM KOMIUIEKCHBIA ITOJ-
XOJI, BKJTIOYAIOUINH PACCMOTPEHHE ITIPOIIECCOB HOTPEO-
JICHUS DHEPropecypcoB Ha++ Bcex craausx. [IpuunHoin
mepepacxozia MOXKET CIY)KUTb KaK HepalMoOHAIFHOE HC-
MOJIb30BaHUE 0OOPYHOBaHMSA, KOTOPOE JTOCTATOYHO JIET-
KO BEISIBUTH IIPH HHCTPYMEHTAJIBHOM 00CIIEIOBaHUH, TaK
U FICTIOJIB30BAaHIE YCTAPEBIINX TEXHOJIOTHH B MpoIeccax
SKCIUTyaTauuu ckBaxkuH, cuctem III1J[ u B nenom paspa-
00TKM MecTopokacHui. [loaToMy K SHeproayauTy
JOJDKHBI TIPUBIICKATBCS ~OPTaHW3AlWH, O00JaJaroIre
OITBITOM PabOTHI B JAHHBIX O0JIACTIX M UMCIOIIHE B CBO-
€M COCTaBe KOMIIETCHTHBIX CIICIIHAIMCTOB C HAYYHBIM U
MPAKTHICCKIM CTaKeM pabOoTHL.

MOXHO BBIICTHUTH CICAYIONINE HAIpaBICHHUS IO-
BBIIICHUS SHEPTOI(PPEKTUBHOCTH:

1. MexanusupoBanHasi 100bYa — CHH)KEHUE 00b-
eMa TOTpeOJIEHUs] JHEPropecypcoB TNPH TOABEME
HedTerazocoaepKamed JKUAKOCTH U3 JTOOBIBAFOIINX
CKBa)XMH HA JHEBHYIO IIOBEPXHOCTH C IIOMOIIBIO dHEP-
TOMOTPEOIISIONIEro 000PYIOBAHUS M BCIIOMOTATEIHHBIX
MEXaHU3MOB.

2. OrpaHuyeHHE BOJONIPHTOKA B CKBAXHHY
(OBII/PUP) — cumxeHne oObemMa MOTPEOICHUS SHEP-
TOPECYpCOB 3a CUET OrpaHHuYeHHs] 0ObeMa 100bIYU T10-
MYTHOH IJIACTOBOM BOABI M3 MOOBIBAIOIINX CKBAXHH U
MOCJEIYIOMIEH 3aKauKy TTIOATOBAPHOI BOEI.

3. Orpanndenue oobeMa HePPPEKTUBHOM 3aKAYKU
— CHW)XEHHEe o0beMa MOTPEOJICHUsT SHEPrOpecypCcoB 3a
CUeT BBULIBICHHWS M OTpaHUYEHHS O0beMa 3aKadymBae-
MO¥ B TUTACT BOJIBI, HE BIHMSIOIICH Ha TOOBITY HEDTH C
COOTBETCTBYIOIIEH OCTAaHOBKOW BOj03abopa, jaubo 3a
CUeT OpraHM3alUH YTHIM3alW{ H3JIUIIKOB MOATOBAap-
HOW BOJBI C MCHBIINM [AaBICHHEM 3aKAUKH BBIICIICH-
HOU TPYIOW HACOCOB B CKBAXKUHBI ¢ OOJBIION IpHe-
MHUCTOCTBIO Ml HU3KUM IIJIACTOBBIM JaBIICHUEM.

4. OcraHoBka HepeHTabeIbHOTO (POHAA — CHHIKE-
HUe oObeMa TOTPEOJICHHS DHEPropecypcoB 3a CUeT
CBOEBPEMEHHOTO BBISBICHUS HEPEHTAOCNBHBIX CKBa-
KUH JIeWCTBYIOIIEero (OoHIA JOOBIBAIOIINX CKBAXUH U
UX OCTAHOBKH C COOTBETCTBYIOIIMM COKPAIICHHEM [10-
Obrum HedTeraszocolmepkame KUIKOCTH M IOCIeTy-
FOIIEH 3aKaYKW TTOATOBAPHOU BOJIBI.

5. Hazemuas mH(pacTpykTypa — CHYKEHUE 00Be-
Ma TIOTpeOJICHHUsS 3HEPropecypcoB NpH 3aJaHHBIX /
IUTAHUPYEMBIX O00BEeMaxX II0 TEXHOJIOTHYECKOMY MpO-
Ieccy, 3a CUeT IENEBBIX MEpOIPHATHHA 10 dHeprocoe-
PEKEHHUIO WIIM MEPONPUSATHH WMEIOIINX COITYyTCTBYIO-
i sHEeprocoeperaronuii 3¢ ekt mo oovekram KHC,
JHC, VIICB, YIIH, LUIIC, LITII, VKIIT', KC u T.1.

6. DIEKTPO- U TEIUIOCHAOXKEHNE — CHUKCHHE 00b-
eMa TOTpeOIeHNsT U TOTeph DHEPrOPECYpCOB IMPH HX
TeHEepaIiy, Iepenaie U TpaHcOpMaIui B APYTHE BU-
IIB1 SHEPTHH.

7. OpraHu3aliOHHBIE W HOPMATHBHO-TIPABOBEIC
MEpOTIPHITHS, HAIlPaBIICHHBIC HA YIydIIeHHE OpTaHU-
3alMOHHOTO B3aUMOAEUCTBHA MEXIY NPO(OUIEHBEIMU
CIry)kOaMi B YacCTH BBISBICHUS JAOTOIHUTEIHHOTO IO-
TCHIIHAJIA JHEProcOepEeKEHMsI, OCBEJOMIEHHOCTH O
THUIIOBBIX W HOBBIX DHEProcOEPETaroInX TEXHOJOTHIX
MPUMEHUMBIX K TPOHU3BOACTBY, BKJIIOUas oOecreucHue
METOAWKAMHU M PETJaMeHTaMH 10 3HEProd(PeKTHBHO-
CTH.

OneHnTh 3HAYAMOCTH MEPOTIPHATHH TO CHUXKE-
HUIO TOTPEOJICHUS DICKTPOIHEPTUU B TOM WIH HHOM
HaIpaBICHIH MOXXHO Ha OCHOBE CTPYKTYpHI OTpebIe-
HUs. OCHOBHBIMHU TIOTPEOUTENSIMH AJIEKTPOIHEPTHH Ha
OOJIBIIIMHCTBE HEPTEIOOBIBAIOIINX MPEATPHUATHHA 5IB-
msrotest yeranosku [19]] m IITH, cucremsr TIITM u
CHCTEMEHI IepBuYHO moarotoBku Hedytu (I11TH).

Ha ocHOBe pe3ynbTaToB SHEpPreTHYeCKHX oOcie-
JOBaHUI JOJDKHBI COCTABISATHCS IPOTPAMMEI DHEPro-
cOepexeHnst Ui 00CIeAyeMBIX MPEIIPUITAN U yCTa-
HaBJIMBaThCA CPOKU WX peanm3anuu. [lociemyromme
SHEProayIuThl JOJDKHBI OLEHUBATH A(PPEKTHBHOCTH
SHEProcOeperarnX MEPOIPUSITAN U TOTHOTY UX BEI-
notHeHus [2].

Jlureparypa:

1. Ientp 5Hepro3pHeKTHBHOCTH MUHHUCTEPCTBA 00PA30BAHMS U HAYKH
P®// Buenpenne cucTeMbl SHEPrOMEHEKMEHTa — PexuM mocTyma:
http://energoeducation.ru/ehnergomenedzhment/

2. baiikos WU.P., Emucees M.B. IloBbimenue 3Heprod(hekTHBHOCTH
Hedreno6bran // TIpOM3BOJACTBEHHO-TEXHHYECKHIT HedTera3oBbIi
xypHan «mxenepHas npaktuka». — 2010. — Ne 3. — C. 42-43.
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MHOT'OCTAOHUHHBIN I'HIPOPA3PHIB
IIAACTA (kpaTKuii 0630p TEXHOAOTHH)

K./T. HoeosuuyutH, I1.FO. NobaHos, A.A. CkapedHos
Tromeunckuii THI'Y, r. Tromenb, Poccus

E-mail aBTopoB: Petruxa.94@mail.ru

TexHOJIOTHS MHOTOCTaJUIHOTO THAPOpa3pbiBa
wiacta (MI'PII) sBasiercst ciocoOoM pa3paboTKH Me-
CTOPOXJECHUN YIIEBOJAOPOJOB B IUIOTHBIX TOPOJAAX,
UMCHHO TaKHUM METOJIOM BO3MOXHA J0ObYa HEDTH U
ra3a u3 ciabonpOHHUIIAEMbIX 3aTJTMHU3UPOBAHHBIX KOJI-
JeKTOpoB. ET0 0COOEHHOCTH 3aKIII0YaeTcst B TOM, YTO
OH MPOBOAMTCS LUK 32 IUKIOM, B OTJIMYKE OT OObIU-
Horo I'PIL.

CymecTByeT psa npoOieM, KOTOpble BO3HHUKAIOT
npu nposegenuu MI'PIT:

— BO3MOJKHO TOCTYIIJICHHE B CKBXKUHY HE TOJBKO
He(TH, HO W TJIACTOBBIX BOJ (HampuMmep, MPpHU Hapylle-
HUU T€PMETUYHOCTH MPUJIETAIONIero0 KOJIEKTOpa C BO-
JI0if), 4TO MPHUBOJUT K CKauKy YPOBHSA OOBOAHEHHOCTHU
CKBQ)KUHBI

— yreuka xunkoctu s ['PI1 u3 ckBaxuHbI B MOY-
BY MOTYT NPHUBECTH K 3arpsA3HEHUIO0 TPYHTOBBIX BOJ
XUMHUYECKUMH BEIIECTBAMH;

— Oombue cpoku nposeaenust MI'PIT.

Jnst Toro yToOBI HAaWTHM PELICHUS TAHHBIX IIPO-
0yieM, pacCMOTPUM TEXHOJIOTHH MPUMEHsIeMbIe HedTe-
CEPBHUCHBIMH KOMITAHUSIMH.

Ha ceroausmamii mens xommanust Trican Well
Service mpeanaraeT IIUPOKUNA CHEKTp TEXHOJIOTHI
MHOTOCTaJMIHHOTO  3aKa4YMBaHUS  TOPU3OHTAIBHBIX
ckBakuH ¢ npumeHeHnem [PII. Tak obGopynoBanue
BPS (Burst Port System) npeanasHaueHo Uit yCTaHOB-
k1 B cocraBe cucreM MIPII kak B OTKpBITBIX, TaK U B
[IEMEHTHPOBAHHBIX CTBONAX. OHO CIOCOOHO CITyCKaTh-
Cs B CKBOXHHY B KadecTBE TMAPOMY(THI Al MHHIIAA-
nuu [PII, a Taxxke ans mpoBefeHHs 0OOpabOTKU MO
texromorun «plug and perf». ITomumo cBoux, yke
CTaBIIUX TPAIUIUOHHBIMH TEXHOJOTHUSMH, KOMIIAHUS
Trican Well Service npemaraer cucteMsl, CioCOOHbIE
AKTHBHPOBAaTh MY(TH C (QYHKIHEH MHOTOKPAaTHOTO
OTKPBITUA/3aKPBITHS, CKOHCTPYHPOBAHHBIX CIICITUAIBHO
st oneparii MI'PII B ropu3oHTanbHBIX CKBa)KMHAaX.
OnHoii u3 Takoil cucreM sBisgerca «i-Cany. JlanHas
TEXHOJIOTHS TIO3BOJIUT TPOBOJIUTH MOBTOPHEIC OIEpa-
uuu I'PIT unu nepexpbiBaTh OTIENBbHBIN HMHTEpBal B
ciydae obBogHeHUs. «i-Cany Tarxke obecrmeynBaet J0-
MOJTHUTEIBHYI0 THOKOCTh TIOCPEIICTBOM KOJTIOOHMHIA C
HCIIOJIB30BaHKEM MTaKepa MU Oe3 Hero.

B despane 2014 roga xommanus Trican Well
Service mpoBena omnepanuto 27-ctamuitHoro ['PIT Ha
CKBA)KMHE C YCTAHOBJICHHOM CHCTEMOM 3aKauuMBaHUs
Ttunopazmepom 114 MM co CABMXKHBIMA MHOTOPa30BbI-

Mu mydramu i-Can, aKTHUBUPYEMBIMH IPH ITOMOIIU
KoJITIoOMHTa. Bee cranuu ObuIN 3aBepIleHb! B TEUCHUE
24 yacos.

Jlaneko He BCe TEXHOIOTUU 3aKAYMBAHUS yUUTHI-
BAIOT JOJITOCPOYHBIE pPe3yJbTaThl JOOBIYM, a TaKkKe
MOCNEJCTBUSL HE3aIUIAHUPOBAHHBIX COOBITUH, MpUMe-
poM MoxeT ObITh BbImaneHue nporuianta B [13I1 nmm
3acTpsBias mpodka. /s storo kommanus Halliburton
TIIATEIBHO HU3y4aeT KOJJIEKTOPbI U MEXAHUKY TOPHBIX
HOPOA.

B konre 2005 roga xommanueii Halliburton 6sita
ycnentHo npuMeHeHa TexHonoruss CobraMax H, mms
I'PII Ha MECTOPOXIACHUHU Hoycon Kpux
(DawsonCreek). Bcero Obuto mposemeno 5 I'PIT Ha
TOPU3OHTANBHON CKBaxHHE, ¢ UHTEepBaIoM B 200 M
MEXIY COCEIHHMH TpeIlMHAMHU, C CyMMapHOM 3aKad-
koif 600 TowH mpommnanta. Ha BbImosnHeHue paboT
yuulo 5 nHeH, a ypoBEeHb JOOBIYM Ta3za COCTaBHII
160000 m%/cyt. Ipy manbHEHIIEM aHAIM3E BBIIOTHEH-
HBIX pabOT BBIICHWUJIOCH, YTO Ha 0OOpabOTKY OAHOI
CKBaXMHBI TpeOyeTcs TpHU 3a00HHBIX MHCTPYMEHTa
HydraJet™, a Ha kaxnayro 3aMmeHy — 8 4yacoB. UTOOBI
cokpaTuTh Bpems Halliburton pa3paboTana HOBYIO Tex-
Homoruto CobraMax H, xoTopas obnamaeT BbICOKOI
YCTOMYMBOCTBIO K 3PO3UH M MOXET BBLAEPKaTh BCe
palboThl Ha CKBa)kKHHE 0e3 3aMeHbl 3a00MHBIX MHCTPY-
MEHTOB.

B 2007 rony koMmaHusi BHEIpHIJIa MOJIEPHU3UPO-
BaHHBII 3a00MHBIH HHCTPYMEHT YCOBEPIIECHCTBOBAH-
HoH KoHCTpykImu — HydraJet™ TS, HOBBIH cocTaB amst
I'PIT u Gonee »ddexTuBHBIE METONBI pabOTHL. B xoze
peanu3anyy IpoeKTa B TOPU30HTANBHOM CTBOJIE OBLIO
CO3JIaHO IIECTh TPEUIUH, B KOTOPBIE ObUIO Pa3sMELICHO
690 toHH mpommanTa. [loTpeboBancs Bcero oauH 3a-
OoliHblii WHCTpyMeHT Hydra-Jet™ TS, a obGpaboTka
ObL1a 3aBepiieHa Bcero 3a 50 yacoB. CodyeTaHue ONTH-
MH3AIlUU CXeMbl 00pa0OTKH U €€ OCYIIECTBJICHHUS, TI0-
BbIIIEHNE 3PPEKTUBHOCTH PabOTHI U 3aMEHA KUIKOCTH
JUIS TUApPOpas3phiBa Ha HOBYIO, pa3paboTaHHYIO KOMIIa-
nHueir Halliburton, mo3Bommno 3aka3uMKy COKpPaTHUTh
3aTpaThl Ha CTPOUTEILCTBO CKBAXKUHBI Ha 43%.

WssectHas kommanmst «Schlumberger» cozmana
cuctemy StageFRAC, mMo3BONSIONIYI0 OXBaThIBaTh
nipouiecc I'PI1 numib ogHOM onepanuei.

StageFRAC — TexHONOTHS CTYHNEHYAaTOTO THAPO-
paspbiBa 1utactoB. OHa mo3BosisieT 3pdekTuBHO U pa-
IIMOHAJIFHO OKa3bIBAaTh BO3JCHCTBHE HA KaXIyIO0 CKBa-
#uHy. Taxke oHa npoBoauT MHorocraauiineie I'PII B
HEOOCaXCHHOM CTBOJIE CKB)XUHBI 32 OJHY OIEPALHUIO.
ITakeps! cryckaioT B HEOOCaKEHHBIH CTBOJ B SKCILTya-
TaIlMOHHOM KOJIOHHE M Da3[eiioT MPOAYKTHBHBINA
IUTaCT Ha WHTEPBAJIBI THAPABINISCKUMH My()TaMH, KO-
TOpBIC PACTIONATAIOTCS MEXAY KaKABIM KOMIUIEKTOM
nakepoB. Korga mpomcxomuT 3akadka, My(QThI MOCie-
JIOBAaTENIFHO OTKPBHIBAIOTCS COpachbIBaHWEM IIapoB M
OTCEKAIOT HIKEPACIIONIOKCHHBIE HHTEPBAJIBI  ITOCIIE
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npoBeneHuss B Hux ['PII. Texnomorus StageFRAC
obecrieynBaeT B XOZAE OIEPAIli MHOTOCTaJUHHOTO
I'PI1 TouHOE pa3mMelieHne MadeK IMPOIIAHTa, OXBATHI-
Bas BCIO 30HY mHTeHcHuKanuu. Kpome Toro, cucrema
obecrieunBaeT YIPOLICHHOE 3aKaHYMBAHUE CKBAKUHEI:
JUTSL M30JIIUU TIPOAYKTHBHOTO WHTEpBajia HE TpeOyeT-
csl IEMEHTHUPOBaTh U Tep(opupoBaTh XBOCTOBHK, a
TaKXe yCTaHABIHNBAThH LIEMEHTHBIE MOCTHI, HE TpeOyeT-
cs uype3MepHas IPOMbIBKa 00paOOTKH IIACTA TS BbI-
30Ba MPUTOKA, a TaKXKe He TpeOyeTcs MPOBOIUTH BHYT-
PUCKBaXUHHBIE PAa0OTHI IMMOCIIC OKOHYAHWs paboOT IO
uHTeHCH(UKanuun. B wuTore, Bech y4acTok CTBOJNIA
ckBaxuHbl oxBatbiBaercsa [ PII B mpormecce omgHoi 3a-
Ka4KH, YTO CYIICCTBCHHO YMEHBIIAET CPOKH IIPOBEIe-
HUS PabdOT OT HECKONBKHUX CYTOK WHOTZA IO HECKOIb-
KuxX 4JacoB. [lepBas ckBaknHa OBITa 3aKOHUEHA C MPH-
menenneM texHomorun StageFRAC B mrone 2002 1. C
TeX TOpP TEXHOJIOTUS ObUIA MPUMEHEHA IS 3aKaHIMBa-
HUs Oonee wem 2750 cTymeHed oOmieil MpOTSHKEHHO-
cThi0 Oonee yem 381 KM HEOOCaKEHHOTO CTBOJIA U 00-
nee 90,7 Kr mponmnanTa ObIIO 3aKaYeHO Yepe3 CHCTEMBI
StageFRAC.

Taxum 00pa3oM, Bce BEIIIE PACCMOTPEHHBIE METO-
IO6l W CHCTEMBI IIO3BOJIIFOT COKPAaTHTH 3aTparsl Ha
CTPOUTENBCTBO CKBAKUHBI, YMEHBIIUTH CPOKU IPOBE-
JeHusI paboT, 3HAYUTEIBHO YBEIIMYMBAOT JCOUT KaK-
JOH CKBaXWHBI M TIPENOTBPAIIAIOT 3arps3HEHUE TPYH-
TOBBIX BOA. TEXHOJOTWH OBUIM MPUMEHEHBI B pa3ind-
HBIX IIacTaX Mo BCEMY MHUPY W JOKa3aiH CBOIO 3 dek-
TUBHOCTb.

Hcrounuku:

1. http://www.trican.ru/Services/wellproductionfracturingengineering.a
spx?lang=ru

2. http://halliburton.ru/images/data/gallery/20_8369__GRP_CobraMax
_H.pdf

3. http://mww.slb.ru/userfiles/file/StageFRAC_ps_rus.pdf

MATHHUTOYIIPYTHH METO KOHTPOAS
HAIIPAXXEHHO-AE®OPMHPOBAHHOI'O
COCTOSITHHA CTAABHBIX METAAAO-
KOHCTPYKIIUH B YCAOBHUSIX CEBEPA

B.®. Hosuxoe!, A.B. PadueHKo?,
B.I1. YemuHoas3, M.C. Mumeeeg?

ITromenckuii THI'Y, r. TromeHb, Poccus
23C® UHIT CO PAH, r. Tromeus, Poccus
33A0 «Ilypras», r. l'yokuuckuii, Poccust

E-mail aBropos: radan92@list.ru

B YCJIOBUAX PE3KOKOHTHHCHTAJIbHOTO KJIMMaTa
Cesepa, rue yacto (UKCHPYIOTCS OBICTpPHIC IEPEIiaibl
CYTOYHBIX TEMIEepaTyp, METAJUIOKOHCTPYKIIMH HCIIbI-
THIBACT TEPMHUUECKHUE Ae(HOPMALINH 33 CUCT PA3THUHBIX
KO3 HUITMEHTOB TepMUYECKOro pacmupenus. U ecnu

9acTh KOHCTPYKIMH 3ariayOisieTcss B TPYHT, TO K Tep-
MHYECKUM JedopManusM MeTaiia JTOOaBISIOTCS Jie-
(dopmanuu 3a CUET CHJI MEp3JIOTHOTO Iy4eHHs TPyHTa
WIA B TIEPHOA OTTaMBAHUS 3a CUET CHI yICIHHOH Ten-
JIOTHI CMaYUBaHMS TpHU Ipocazke rpyHTa. ledopmanmn
WHOTZA TaK BEJIWKH, YTO BHUAHBI HE BOOPYKEHHBIM
B3TJISIIOM.

HexoTtoprie 13 HUX MOXKHO OTPEAEIATH MO HAKIIO-
Hy KOHCTPYKIUU CPENCTBAMU HHKIMHOMETpHuu. VHBIE
HEBUJIHBI, HO HE MeHee omacHbl. OmacHOCTh yCyryOs-
eTCs TEePHOANYHOCTHIO BO3IACHCTBUS U pa3pyLICHHEM
3a CYET MaJIOIUKIIOBOW ycTtanoctu. KoHTpons Hamps-
KCHHO - NIe(OPMHPOBAHHOTO COCTOSIHHSI MaTepuaia
MIPOM3BOIUTCS HENBIM PSIOM CPEICTB. 3a4acTyro IIpe-
UMYIIECTBO OTAAETCI TEH30METPHUECKOMY METOLY.
OpHako M OH HE JIMIIEH HEIOCTAaTKOB: CIOXKHOCTH U
TPYIOEMKOCTh BO3HUKACT IIPH MPHUKICHBAHUH WU
MPUBapUBaHUM TEH30/IaTYNKOB, M3-3a HECHAJEKHOCTU
KJICCBOTO COCTUHEHUS, HATMIMUS TIPOBOIOB U JIP.

[lepcneKTHBHBIM METOIOM KOHTPOJS MEXaHHIe-
CKUX HANpspKeHUH B METaIUIe SIBISIETCS METOX, OCHO-
BaHHBIA Ha 3 (eKTe MarHUTOYIIPYroro pa3MarHuanBa-
HUSA (MarHATOyHpyro mamstu) [1]. DToT MeTOn TpH-
BJICKATEJIEH CBOEU JIETKOCTBIO M OINEPATHBHOCTBIO U
MOXET C YCIIEXOM JOIOJHUTH TE30METPHUUECKUHA Me-
ton. s ero peanm3anuu HEOOXOAWMO B 33TaHHOM
MeCTe Ha MeTaJule TpyObl, OaJIKH MOCTA, CTaJld BBIIIKH
JIDTI, mogbeMHOTO KpaHa M T.I. OCYIIECTBHUTH JIOKATh-
HOE HAMarHWYWBaHWE, OTMETHUTH 3TO MECTO KPacKOH
WIH MapKepoM U c(HOPMHUPOBAHHBIN NaTYMK (MHIMKA-
TOp) TOTOB K padore. [Ipu HArpyKeHUH WU pa3rpyixKe-
HUHM METallla ero OCTaToYHas HaMarHHYCHHOCTh M CO-
OTBETCTBYIOIIICE €My MAarHHTHOE TIIOJIE pPAaCCEsSHU
YMEHBIIAETCS TeM OOJIbIe, yeM OoJblIe ObUIO MPHIIO-
XeHHoe Hampspkenne. CheM MHpOpMAIMKA TyTeM W3-
MEpPEHUsI BeIMYMHB MarHUTHOTO TOJISI PAcCEsTHUS JIO-
KaJbHOM HAMarHMUYEeHHOCTH TIPOU3BOAUTCS C MTOMOIIBIO
Jatyuka (Qeppo30oHAOBOTO MarHuToMmerpa. OcoOeHHO-
CTBIO TIPEIIaraeMoro IOAXOAA SIBIISETCS TO, YTO Me-
TaIUT «3allOMHUHACT» MaKCHMaJbHYI0 HArpys3Ky, KOTO-
PYIO HCIBITaa KOHCTPYKIHS B 33JaHHOM HHTEpPBaie
BPEMEHH OT MOMEHTAa HAMAarHWYMBaHUS O MOMEHTa
u3MepeHus. MeToll JaeT BO3MOXHOCTh OIEPaTHBHO
OILICHMBATh W3MCHCHUE BEIHYMH HANPSHKCHUH U o0a-
JaeT BBICOKOW MPOU3BOAMUTEIBHOCThIO. Ero MoxxHO
WCTONB30BaTh, HANPHUMEpP, IS KOHTPONS JEHCTBHS
CHEroBOW Harpy3kd Ha METaJJIOKOHCTPYKUHIO [2], mo-
TEPI0 HECYIIEH CIOCOOHOCTH HEKOTOPHIX 3JIEMEHTOB
METAJUIOKOHCTPYKIIUHA MPU HAMPSDKEHHO - NeopMaIii-
OHHOM MOHWTOPHHIE 3JaHUN W coopyxeHui. [lo-
CKOJIbKY BBIXOIHBIM MapaMeTPOM SBISICTCS MATHUTHOE
MOJIE PACCEsHUS, TO Ha Pe3yabTaThl U3MEPEHHUS MOTYT
BT BHEIIHWE W BHYTPCHHHEC MAarHUTHBIC IOIA, a
€ro OCTaTOYHAss HAMArHMYCHHOCTh MOXET U3MCHSTHCS
BO BpeMeHu [3].
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KoHCTpyKIMOHHBIE cTany 00JanaroT CPaBHUTENb-
HO HEBBICOKMM 3HAUYCHHEM KOIPLUUTHBHOHN cmibl 2-10
A/cwm. [4]. BaxkHO yCTaHOBUTB, B KaKOH Mepe OCTaToY-
Has HAMArHUYEHHOCTh KOHCTPYKI[MOHHBIX CTaliei B
YCIIOBUSX KIUMATHYECKOTO M3MEHEHUS TeMIIEPaTyphl,
BUOpaIMii, YpOBHS O3JICKTPOMATHUTHBIX TIOJNEH CTa-
OuabHA BO BpEeMCHU. 3HAHME MArHUTHBIX pEllaKCallv-
OHHBIX TPOIIECCOB MaTepualia B OMPEICICHHBIX YCIIO-
BUSX, MTO3BOJHIO OBI JENaTh JOJATOCPOYHBIC IPOTHO3HI,
OILICHUBATh OCTATOYHBIH PECYpC METAUIOKOHCTPYKIIUU
U MPeIyNpeKIaTh aBapUIHBIC CUTYAITUH.

enpro paGoOTHl CTaBUTCSA BBISCHCHHE BO3MOXK-
HOCTH MPUMEHEHUE METOJa MarHUTOYIPYroro pa3Mar-
HUYUBAHUSA IJIS1 JOJITOCPOYHOTO KOHTPOIS MEXaHUYe-
CKUX HANpPsDKEHUH CTaNbHBIX KOHCTPYKIMHA B YCIIOBH-
ax Cesepa. s uccnepoBaHusi Oblla B3ATa MIUPOKO
pacnpocTpaHeHHas KOHCTpykuuoHHas ctanb 0912C u
ctanb 10 B Buzae mnactul (15%198%3) mm. OHa Hamar-
HUYUBAJaCh, M 3aTeM IMoJBepraigach aedopMmaiuu.
Pasmeppr  oOpasumoB  craiu  09I2C  coctaBmim
(15x198%3) MM, cramu 10 — (24x196%3) mMm. YeTsipe
oOpasua noasepraiauck oTxury mpu 600 °C B TeueHUn
5 yacoB u 4 obOpasua npu temneparype 900°C B Teue-
HUM 2 gacoB. OTXKHUT NPOXOANT B 3aIIUTHOM aTMocde-
pe, TI03TOMY OKHCIICHHE U 00e3yriIepOKUBaHHE BEpPX-
HUX CJIOEB MeTaJlla ObUTO MUHHUMHU3HUPOBAHO.

OO0pasibl KOHCOJNBHO 3aKpeIuisINCh B HEMAarHUT-
HOM 3aXXUME€, U 4YaCTb U3 HUX HArpyxajacCb I/I3FI/I6OM C
IIOMOIIIbKO BUHTOB. MaxkcuMmaibHbie HalpsHKEHUsST pac-
CUHMTHIBAIIUCH TI0 opMmyIIe:

EAd (1)

LZ

rae £ — MoIynb yIpyrocTa g =2,06-10 [y A=
M

O rex PACUETHOE =

CTpera mporuoa;

d — TommuHa o6pasnua, L — qmuHa usrnbaemoii ya-
CTH.

JlokanpHOE HaMarHMYMBaHHE OOpa3llOB MPOU3BO-
Jquioch BOMM3M 3axkuMma 111-00pa3HBIM 3IEeKTpOMarHu-
TOM M3 DJIGKTPOTEXHUYECKOW CTalu Tpemsl pa3HOHa-
IIpaBJICHHBIMH HMITyJIbCaMH TOKa. OTUM caMbIM Ha
IUTACTUHE  CO3J]aBAIMCh JIBA  Pa3HOHAIPABICHHBIX
HAMarHWYEeHHBIX YyYacTka. B 3TOM cilyuae BHeIIHee
MAarHimMTHOE€ IOJI€ YCUJIMBACT HaAMarHM4Y€HHOCTL Ha OX-
HOM M3 YYaCTKOB ¥ OCJIa0JisieT B Apyrom. B pesynbrate
0cNabIsIOCh BO3JCHCTBAE MarHUTHOTO MMOJIA Jabopa-
TOpUU Ha pE3YJNbTUPYIOIIEe TIOJe paccesHus, |
yMEHbIIANIACh ~ OIMIMOKa H3MepeHHs. TemmepaTypa
OKpYXKarollei cpeabl M3MeHsuiach oT +15 mo +40° C.
OJEeKTPOMarHUTHBIN (POH Cpeibl, COOTBETCTBOBAT (POHY
MOMEIIEHHsI 0€3 CUIIEHOTOYHOTO 3JICKTPOCHAOKECHHUS.

Perucrparnus HopManbHOI COCTaBIISIIONIEH Hampsi-
JKCHHOCTU MArHuTHOTO IIOJISI paCCCAHUA Hn JIOKAJILHOM
HAMAarHWYCHHOCTH  MPOBOAMIACH  (HDEPPO3OHIIOBEIM
marautTomerpom MKHM-2®TII. Temnepartypa okpyxa-
IOIIEN Cpenbl U3MEeHsIachk ot +15 o +40°C.

Ha puc. 1 noxa3aHo M3MEHEHUs HANPSHKEHHOCTU
MarHUTHOTO MOJISI PACCESIHUS NP HATpy>KEHUH 00pasLa
craimu 09I'2C. U3 rpaduka BUAHO, YTO MEPBBIH IMKI
Harpy:xeHus U pasrpyxenus ctanu Ha 50 Mlla npusen
K M3MEHEHUIO0 MarHUTHOTO IOJS PAaCCEesIHUS NPUMEPHO
Ha 20 A/M. Ilocnemyromme OUKJIBI C BO3pacTaromiei
aMIUTUTYIO! MPUBOAAT K MOHOTOHHOMY YMEHBIIECHHIO
HaINpsDKEHHOCTH T0JIS

TakuMm 00pa3oM, ONBIT IOKAa3bIBAET, YTO YOBLIb
MarHUTHOTO MOJISI B 30HE JIOKAJIbHOW HaMarHUYEHHO-
cTi TeM Oombmie, yeM Oonpire medopmarms. CHATHE
Harpy3Ku Majlo CKa3bIBaJIOCh Ha BeJIMUMHE curHana. To
€CTb MaTepual JOCTATOYHO XOPOUIO 3alIOMHHAN OJHO-
KpaTHO NMPHJIOKEHHYI0 HAarpy3kKy He TOJIbKO B MOMEHT
ee MPWIOXKEHUs, HO U mocie cHATHs. IloBTopHOE MpH-
JIOXKCHUE HArpy3KH C MEHBIEH aMIUITMTYI0N IpaKTHue-
CKU HE CKa3bIBACTCsl Ha BenuuuHe noist. To ecTs MaTe-
pHAaT «3allOMMHACT» MaKCUMAJIbHYIO HarpysKy.

290
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170
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o, MIla
Puc. 1. Bnusiane HapacTalolluX HalpsbKeHUH M0 aMIUIUTYAE
Harpy>kKeHHUH U pasrpyKeHUH Ha MarHUTHOE I0JIe pac-
cestHusl MIacTuHbI U3 ctanu 09I2C.

DTO CBOHCTBO MOXET OBITH HMCIOJIB30BAHO JUIA
KOHTPOJIS TUKOBEIX HATPY30K:

— BETMYUHBI HANPSDKCHUH WCIBITHIBACMBIX B pas-
HBIX MECTaX YCTPOMCTBA TPH THIPOAHMHAMHYECKOM
yaape;

— BEJIMYMHBI U pacrlpeieNeHus] HanpsHKeHUuH, BO3-
HUKAIOIIUX B TPYOOIIPOBOJIE IPH €TI0 OIPECCOBKE;

— IPU ONPEJEIICHUU HaNpsLKEHUH, KOTOpOMY HOJI-
BEPraeTcsi METaJlJI B YCIIOBUSAX MTyYEHUS TPYHTa;

— IIpH OIEHKE MAaKCHMAIBHBIX AedopManuii, Ko-
TOpbIE BO3HMKAIOT MpU OOJBIIKX Tepenanax Temiepa-
TypBbI (-500 - +40° C) B METaJNIOKOHCTPYKLUAX BCIE-
CTBHE Pa3HUIBI B TEPMHUIECKOM KOI(PPHUIUEHTE TITHHBI
TPyHTa U METaJIa;

— TIpU OTpEAeIeHUH PabOTOCIOCOOHOCTH CTaib-
HOM OMNOpBI MyTEM paclo3HaBaHUS, HECET JIM OIopa
Harpy3Ky WJIM OHa Ocejia, U B pe3ysbTaTe Harpyska Ie-
pepacnpenenuiach Ha COCEIHHME OIOpHI, CO3AaBas B
HEKOTOPBIX Cly4yasix aBapuiiHyto cutyauuio. [Ipu aTom,
0oJbIlIOe 3HAUCHUE, UMEET CBOMCTBO CTaJIel COXPaHATh
BEJIMYMHY OCTATOYHOTO MArHUTHOTO MOJS MpH OXJia-
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XKJEHUU MeTajula. B psne ciydaeB oT MOMEHTa Hamar-
HUYMBAHUA IO OKOHYAHHS M3MEpEeHHs1 TpeOyercs 3Ha-
YUTENBHBIA TTPOMEXKYTOK BpeMmenu. [lorToMy Bo3HUKa-
€T HeoOXOANMOCTh B HCCIICIOBAaHWU BPEMEHHOH CTa-
OWIBPHOCTH OCTATOYHOW HAMAarHWYEHHOCTH KOHCTPYK-
[AOHHBIX CTAJIEH.

UccnenoBannus BpeMEHHOH CTaOMIBLHOCTH Mar-
HUTHOTO TI0JIs paccessHus (WM JTIOKAIBHOW OCTaTOYHOMN
HaMarHWYeHHOCTH) mpoBoamiioch Ha cramm 0912C u
crayi 10 mocie MOMONHUTENBHON TepMudeckoi oOpa-
OOTKM W B pa3iWYHBIX HamnpspkeHmsx. [lomydeHHbIe
JaHHBIE TIPUBEICHEI B Tabmie 1.

Tabauya 1

MapKI/I CTaJIid, TEMIIEpaTypa OTKUTra U HAIIPSHKCHUA IIPU

JIOTOBPEMEHHOM U OCTOSIHHOH fedopMariy (Harpy3Kku)

Ne Mapka T °C Harpy3ka oy,
oOpasua cTanm ’ pacuemnas, MIla
1 Cranp10 600 0
2 Cranp 10 600 272
3 0912C 600 0
4 0912C 600 204
5 0912C 900 170
6 0912C 900 590
7 Crams 10 900 IUIACTHYECKas
JnedopManuu
8 Cranp 10 900 0

Peructpanus B Mecte JOKaJIbHOTO HaMarHW4YUBa-
HHUS HOPMAJbHOM COCTABJISIIOIIECH HAMNPSKEHHOCTH
MarHUTHOTO TIOJIS paccesHus H, mpoBoamiace B Tede-
Hun 45-350 cyTok mocne HamarHuduBaHus. PesynbTa-
Thl HEKOTOPBIX U3MEPEHUN NIPECTABIIEHBI HA PUCYHKAaX
2u3.

H,, Alm
1400

1200

H, = 1040,4¢°%%% |
Xy X

1000 2= x % 4

Xp

800

600

H, = 401,65¢ %

400 -;.—l——.=.==.=‘=‘f.E~E.:—

H, = 396,66 """

_ -0,0023t

H, = 1076,6¢ _| ® O6pasen 1
B O6pasew 2
A O6pasen 3

X O6paszen 4

200

0 10 20 30 40 Cyriu

Puc. 2. VI3MeHeHNe HaNPSHKEHHOCTH MarHUTHOTO TOJISL pac-
cesiHMs H, HaMarHn4eHHoro yuactka Ha oOpasmax Ne
1- 4 nocne otxura npu 600°C.

B npomnecce omxura cranu npu temmneparype 600°
UAET ABWKCHUE YACTHI[ METallla IUCIOKAIUH, Iph
9TOM CHUMAIOTCSI OCTaTOYHBIC HAIPSDKEHUS, IPOUCXO-
muT  auQy3noHHBIN Apeiid MpPUMECHBIX aTOMOB,
YMEHBIACTCS CTPYKTypHas HEOAHOPOTHOCTh. OTHU
MPOIECCHl TPUBOISAT K YMCHBIICHUIO TBEPOOCTH U
MIPOYHOCTH CTAJIH MIPH BBICOKOH IIACTHYHOCTH.

[Mocne omxura mpu 900° C crtamb UMeeT MENKo-
3€PHUCTYIO CTPYKTYPY, BBICOKYIO BSI3KOCTB, IUIACTHY-
HOCTB, HU3KYIO TBEPAOCTh U IIOHIKEHHYIO KOIPLUTHB-
HyIO cuTy. Beimepkka B BaKyyMHOW €YU NpU JaHHOU
TeMIepaType oOecCleunuBaeT 3aBepiieHue (a30BbIX
MpEeBpAIICHU 1 pacTBOpeHue mpumeceil. B pesynprare
(dopmupyercs Oone craOWiIbHas KpUCTAUIAYeCKast
CTPYKTYpa.

[lepBast cepusi OMBITOB IO OTCICKUBAHHUIO H3ME-
HEHHsI MarHUTHOTO TIOJISL OT BPEeMEHH ObLIa MPOBEACHA
B TeueHue 45 nueil. B xauecTBe ypaBHEHUS anpoOKCH-
MaIliy BBIOpAN XapaKTepHYIO U pPeNaKCAIIMOHHBIX
MPOIIECCOB JKCIIOHEHIMANbHYI0 (QyHKIHI0. B 3Kcmo-
HEHTE CTEIIEHHOH MOKAa3aTellb XapaKTepH3yeT CKOPOCTh
peNaKCaMOHHBIX MTPOIIECCOB.

PaccunTaHHBIN CTENEHHON MOKAa3aTellb YPaBHCHUS
aNIMPOKCUMANINN PENaKCAlMOHHBIX IPOILECCOB 00pas-
ma Ne 1 cramu 10 (o =0MIla) cocrasun 5-10 a B
obpasia Ne 2 (o = 272,4MI1a) — 11-10™. Takum o6pa-
30M, II0 CTCIICHHBIM IIOKa3aTCiIsAM BUJIHO, YTO BO BTO-
poM oOpaslie peraKcalMoOHHbIE MPOIECCHl MPOTEKAIOT
HECKOJIBKO ObICTpee, UeM B NepBoM. [IpHunHOil MoXkeT
ObITh MexaHHuecKkass Jeopmaiusi, NPUBOAAILIAS K
TuhGy3HOHHOMY — TEepepaclpeieIeHUI0  MPUMECHBIX
aToMOB (IIPEXKJE BCErO aTOMOB yIiiepojia U a3oTa), KO-
TOPOE B CBOIO OUYEPEb MPUBOIUT K IBUIKCHUIO MEXK-
AOMCHHBIX I'PAHULL, YTO U COMMPOBOKAACTCA HEKOTOPLIM
pasMarnn4nBaHUEM.

CrerneHHON MOKa3aTedb YPaBHEHHS ampoOKCHMa-
UM PeTaKCaIlMOHHBIX MPOIECCOB 3a Te ke 45 maHel y
obpazsma Ne 3 cranmm 09I'2C HarpyxkeHHOH [0
(o =0MIla) cocraBun - 4:10*, a B o6pasue Ne 4
(o =136,2MTI1a) — - 23-10™. Crenennoii noxasareis

obpasna 4 3ameTHO OoJbiie, yeM y obpasmua 3. Otcrona
TaKXK€ MOXXHO CJeNaThb BBIBOJ, YTO peJaKcallMOHHbIE
MPOIIECCHl B HEOMHOPOAHO HATrPY)KEHHOM o0pasie (w3-
rub) mpoTeKaroT OBICTpEe.

Ha pucynke 3 moka3aHbl pejakCallMOHHBIE MPO-
necchl nocie omkura mpu 900°C. Obpazen Ne 5 u3 cra-
m 0912C Haxomsmmiicst 3TO BpeMsl TIOJ Harpy3KOM
o =2043MIla, a obOpazen Ne 6 mox Harpy3Kou
o =170,2MIIa Ilo cTeneHHBIM IOKa3aTeNsM ypaBHeE-

HUS alIOpoKCUMAalMM BHUAHO, 4YTO peJaKcallMOHHbIE
MPOIIECCH MPOTEKAIOT OBICTpee B OoJiee HATPY)KEHHOM
obpasue. [lomoOHas kapTHHA HAOMIOAAaETCS M Ha 00-
pasmax u3 cramu 10.

Hecmotps Ha TO, YTO penakcallMOHHBIE MPOLECCH
B HAarpy)KEHHBIX O0pa3lax MPOTEKAIT OBICTpee, cam
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a¢hdekt ocraeTcs MOCTaTOYHO ManibiM. Tak 3a 45 nHel
yOBUIb HANPSDKEHHOCTH MArHUTHOTO IOJIST PAacCEesTHHUS
cocraBwia y ctanu 10 mopsiaka 2—3% u 7-8 % y cranu
09I2C [6]. IIpuyem mporecc Hambolee WHTCHCHBHO
npotekaeT Brepsble 15-30 nueil.

UccnenoBanue penakcaliOHHBIX MIPOLIECCOB B O~
HOOCHO M OJHOPOJHO HAarpy>keHHOM oOpasle H, B
MPAKTUYECKH JKPaHUPOBAHHOM COCTOSIHUM Harpyxe-
HUS, OCYIIECTBIISUIOCH C TOMOIIBIO BUHTOBOTO 3a)KHUMa.

Pasmepsr o6paszua u3 cranu 091'2C B BUIE TOHKO-
cTeHHOU TpyOku muamerpom 30 MM U anuHO#H 140 MM.
OO0pazelnr B COCTOSIHUU MOCTAaBKH JIOJTOE€ BpEMs Haxo-
TUBINUICS Oe3 Harpy3KW, 3aKpeniif B CHEHUATEHOU
yCTaHOBKe U Harpyswiu 1o 250 MIla. BHyTps o0pasna
MOMEINAINCH TBE HAMarHMYMBAIONINE KATYIIKH, BKITIO-
YyeHHBIE BCTpedHO. C MOMOIIBI0 UMITYJIBCHOTO YCTPOM-
CTBa MHOTOKPAaTHBIMH HMITYJIbCAMH HAMarHUYMBAJIACh
LEHTpaJbHas 00NacTh oOpasua. 3aTeM KaTyIIKWd BBIHU-
Majach, a Ha UX MECTO MOMEIIAIUCH J1Ba (HeppO30HI0-
BbIX MarHutomerpa ®M-1T., BKItOUEHHBIE BCTPEUHO,
YTO MCKIIIOYAJIO BIUSHUE BHEIIHETO MATHUTHOTO TIOJISL.

MarHUTHOTO Nojs paccesiHus 3a 50 cyTok cocTaBuio 3—
4%. Pe3ynbpTaThl JONTOBPEMEHHBIX UCIBITAHUI TUHA-
MUKJ MAarHMTHBIX MOJEH paccesHusl NPHUBEACHBI Ha
puc. 4.
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Puc. 4. VI3ameHenne HapsHKEHHOCTH MarHUTHOTO TIOJIS pac-
cestHUs H, HaMarHu4eHHOTo yyacTka Ha oOpasuax No
1-4 nocne orxwura mpu 600°C.

HanbHelimme HaOmoneHHs 3a oOpaslamMu, Npen-
CTaBJICHHBIMH Ha pHC. 3, MMOKA3aJ]0, YTO 32 MOCIEAYIO-

mue 300 ngHelt yOBUIb HANpSHKEHHOCTH MAarHUTHOTO
moJisi paccestHus cocTaBwia y ctanu 10 mopsaka 30-

35% u 15-20% y cranum 0912C.

OO0parraer Ha ce0s BHUMaHHE BBICOKas CTaOWIIb-
HOCTb MAarouTHOI'O ITOJIA J'IOKaJ'II:HOﬁ HaAMAarondycHHOCTHU

y HakJICTIaHHOTO M3THOOM Iepel] UCIBITaHneM 00pa3ia.
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Puc. 3. 3MeHeHne HanpspKeHHOCTH MAarHUTHOTO IOJIS pac-
cesHHS H, HaMarHMYEHHOrO ydJacTKa Ha TpyOdaToM
oOpastie.

[okazarenb CKOPOCTH pelaKcanuy Ha oOpasie He
MPOIIEIIeM TEPMHUECKYIO 00paboTKy cocTaBmi 6-10°
* 4T0 TOBOPHUT O BEChMa MAJIBIX PEIAKCAIIHOHHBIX TIPO-
neccax npu o = 250MIla . I3MeHeHne HanpsKeHHOCTH

Kazamock OBI, 4TO MOCIIE€ HakJEla BHOBbL CO3JaHHAas
JIMCIIOKAIIMOHHASI CTPYKTYpa CIPOBOLIUPYET CTOK MpH-
MECHBIX aTOMOB K JHCJIOKAllMsIM U CO3/JaHHE BOKPYT
HuX «obnakoB» Korpemma, a 3To B CBOIO ouepeap Mpu-
BEIET B JBMKEHUE MEXJIOMEHHBIE TIPAaHMIBI M, KaK
cleACTBHE, K pa3MarHnuuBanuio. Ho BeposiTHO B3au-
MOJEHCTBUE MEXIOMEHHBIX T'PAaHMI] C CHUCTEMOM aHC-
JIOKAIMii CHJIFHO HAKJICTIAHHOTO 0o0paslia J0CTaTOYHO
BEJIMKO, YTO ObI MPOTHUBOCTOSITH U3MEHEHUSIM B METall-
Jie ¥ UIBMEHEHUSIM BHEIIHUX (DaKTOpPOB.
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Puc. 5. 3amenenue HamnpsPKEHHOCTH MAarHuTHOTO ITIOJIS pacCesIHUSA Hr HaMariu4€HHOI'o y4aCTkKa Ha o6pa3uax No 5-8 mocne oTxKu-

ra mpu 900°C.
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U3 puc. 5 cnemyer, uro 3a mocnemyromme 300
IHEH yObUTh HAIPSHKEHHOCTH MarHUTHOTO IOJSI pacce-
stHUSL cocTtaBmia nopsinka 30-35% 0e3 Harpysku, mox
Harpy3koi 2% y cramu mapku 10 u 7-8 % y cranu
09I°2C.

BriBon:

1. B HarpyxeHHBIX 10 o, 0Opasuax cram 20 u

crayi 091°2C yObUTH BEIMYMHBI MATHATHOTO TIOJIS pac-
CesHUs U JIOKaJbHOM HaMarHW4E€HHOCTU JOCTaTOYHO
HE BEJIHMKA.

2. B kauecTBe ypaBHEHHS aNIPOKCHMAIIMU BEIOpa-
U XapakTEpHYI0 M pPEeJaKCalMOHHBIX IPOLECCOB
SKCHOHEHIHATBHYIO (YHKINIO. B SKCIOHEHTe CTeneH-
HOM IOKa3aTesb XapaKTepU3yeT CKOPOCTh peaKcalu-
OHHBIX ITPOLIECCOB.

B yka3zanHOM HHTEpBaJie UX MOKHO YYe€CTb B Iep-
BOM MpPHUOMIKEHHH TPU IMPOBEACHUH JOJITOCPOIHOTO
KOHTPOJISL IUHAMHKH HAIPSHKCHHO-1e(hOPMIPOBAHHOTO
COCTOSIHHSI C TIOMOIIBIO AKCIIOHSHITNATIBHOM (DyHKIINH.

Takxum 0Opa3om, st K3yYCHHS CHETOBOM M BETPO-
BOM HArpy3oK JocTaTodHo 3-6 mecsieB. MHorue ce-
30HHBIC WU3MEHEHUS UIATCS He OoJiee 8§ MecsIeB U Mo-
TyT OBITH YYTEHBI IO pe3ydbTaTaM INPHBEICHHBIX HC-
cnenoBanwii [7].

JIurepatypa:

1. Hosukos B.®., baxapes M.C. MarauTHast 1MarHOCTHKa MEXaHHUYe-
CKHX HampspkeHuit B ¢eppomarternkax. — Tromenb: Bekrop Byk,
2001. - 198 c.

2. Hosuxo B.®., Baxapes M.C., Copokuna C.B. Hepa3pymratomiuit
KOHTPOJIb CHETOBOH M BETPOBOM HArpy3kKd METAJUIOKOHCTPYKIIHH B
pexuMe MarHUTOynpyroi mamsti // CTpouTenbHas MeXaHHMKa HH-
JKEHEPHBIX KOHCTPYKIUI U coopykeHnit: Ne3, centsaops 2008 — M.
UIIK PYJIH. - C. 51-54.

3. Bonoros A.A., HoBukos B.®., babymkuna C.B., Kymak C.M. Bpe-
MEHHasi HeCTaOMIBHOCTh OCTaTOYHON HAMArHWYEHHOCTH CTanu //
HoBble MaTepralbl, Hepa3pyLIaloMHii KOHTPOIb U HAyKOEMKHE TeX-
HOJIOTUM B MamimHOcTpoeHuu: Marepuansl |l mexmynapogHoit
Hay4HO-TeXHH4eckoi koH(peperunnu. — Tromens: demmkce, 2005. —
C. 279-281.

4. Myxukuii B.®., ITonos B.E., be3monpko I'.5l. MarauTHEIH KOH-
TPOJIb HANPSKEHHO-Ae(hOPMUPOBAHHOTO COCTOSHUS H OCTATOYHOI'O
pecypca CTaIbHBIX METAIOKOHCTPYKIUH MOIBEMHBIX COOPYKEHHI
U cocynoB, pabotaromux moj aasieHueM // Jledekrockomus. —
2001. — Ne 1. - C. 38-46.

5. T'onoBO# OTYET O AEATENBHOCTH (heAepanbHOM CIIyXKObI IO IKOJIOTH-
YECKOMY, TEXHOJIOTMYECKOMY M aTOMHOMY Hajzopy B 2005 romy.
IIhttp://gosnadzor.ru/

6. SnoBckuit b.M. 3emHoit marnetmam. — Y. 2. — JI.: 1963. — 461 c.

7. Boucosckmii C.B., llyp S.C. ®deppomarnerusm. — M.: TUTTI,
1948. - 816 c.

8. JloGanosa T.B. OGocHoBaHHe 6e30MAaCHON IKCILTyaTaI[MU OXpaHsie-
MBIX 00BEKTOB HPH OTPAOOTKE 3aMaCOB CJIENBIX PYAHBIX T y4acTKa
«Hosgrii Ileperen» // Axagemudeckuii xypHan 3anagHoit Cuoupu.
—2014. — Tom 10, Ne 4. — C. 21-22.

INEPCIIEKTHBBI IPHMEHEHHS PI'C
HA MECTOPS)}KL[EHI/HIX
000 «AYKOHA-3AITIAIHASTI CHBHPb»

A.B. Ilpomacos
Tiomenckutii THI'Y, r. Tromensb, Poccus

E-mail aBTopa: Protasov22@yahoo.com

B mocienHue ronael N0 pa3BelaHHBIX 3aracoB
He()TH W Ta3a B HU3KONPOIYKTHBHBIX, a TaK JK€ B Ma-
JIOMOIIHBIX KOJUICKTOPaX, OCIOKHEHHBIX TOICTUIIAIO-
el BOJOHM, 3aMETHO BO3pocia. TpajWIHOHHBIE TeX-
HOJIOTHHW W3BJICUYCHUS HE(PTH W Ta3a M3 TAKHX 3aJekei
AMEIOT HU3KYI0 TEXHHKO-3KOHOMHYECKYIO 3(hdeKTHB-
HOCTb, a MHOT/Ia OKa3bIBAIOTCS HepeHTabepbHbIMU. O1-
HUM W3 BO3MOXKHBIX METOJIOB YBEJIIMYCHHS HeTeOTaa-
Y MECTOPOXKIACHHU YTIIEBOJAOPOIHOTO CHIPbS MOTYT
CTaTh TaK Ha3bIBaeMbIC TOPU3OHTAIBHBIC TEXHOJIOTHH,
MOJIpa3yMEBAIONINUE  CTPOUTEILCTBO  Pa3BETBICHHBIX
TOPU30HTAIBHBIX CKBaXXHH. | OpU30HTAIBHO Pa3BETB-
JICHHBIE CKBKHWHBI — 3TO Pa3HOBUIHOCTH Pa3BETBIICH-
HBIX HAaKJIOHHO-HANpPaBJICHHBIX CKBaKHMH, TaK KaK HMX
MPOBOSIT aHAJOTHYHBIM CIIOCOOOM, HO B 3aBepIlaro-
IeM HMHTEpBaJe JOMOJHUTEILHOTO CTBOJIA €r0 3CHHT-
HBI yron ysenuuusator 10 90° u Gonee.

WzpiieyeHne He(TH TNPOM3BOJIUTCS W3 OJHOTO
HanOosee OJIM3KOTO K BEPTUKAIM CTBOJA, a OTBETBIIC-
HUS CIIY)XaT JONOJHUTEIBHBIMU JIPCHAKHBIMUA KaHasa-
MH, TI0 KOTOPBIM HE(Th MOCTyIaeT B OCHOBHOHN CTBOJ
W3 OTJCIBHBIX YUACTKOB HE()TEHOCHOTO IJIacTa, a Tak-
)K€ W3 BCKPBITBIX CTBOJIAMH, BBICOKOIIPOIYKTHBHBIX
TPEIUH W JIMH3, OCTAIONIMXCS MEKIY OOBIYHBIMH OJI-
HO3a00WHBIMH CKBOXKMHAMH W HE 3aTPOHYTHIX pas3pa-
OOTKOIA.

ONBITHO-TTPOMBIIIUICHHBIE PA0OTHI 1O BHEIPEHHUIO
JIAaHHOM TexHonoruu Ha MectopoxacHmsx 000 «{JIY-
KOﬁH-SaHanHaﬂ Cubupb» Havaynmch B 2009 romy, HO
MacCcoBO€ TPHMCHEHUE TEXHOJOTHH TPUXOIAWTCS Ha
2012-2013 rr.

Eciu mpoBoauTh mapaiiienb MEXIy TpaadilHOH-
HBIMH TOPH30HTAJIBHBIMH CKBa)KHHAMH M Pa3BETBJICH-
HBIMH, MPOOYPEHHBIMH B OJMHAKOBBIX TI'€OJIOTHYESCKHX
YCIIOBUSAX, TO CTOMT OTMETHTh, YTO CPEJHHE ITOKa3aTe-
JIK 10 JIeOUTY HEPTH M SKUIKOCTH Y MOCIICIHHUX BBIIIIC
B 2 paza.

C reosIorHYecKol TOYKW 3pEHUs IPUMEHEHUE Pa3-
BETBJICHHBIX TOPHU30HTABHBIX CKBa)XWH HambOosee 3¢-
(beKTHBHO B 30HaX C KOHTAKTHBIMH 3aracamMu, IpH
ATOM TPOBOJKA CTBOJIA OCYIIECTBIIIETCS IO KPOBIIE
MPOYKTUBHOTO IIJIACTA, C IEJIBI0 HEOIMYIICHUS TTOTSI-
THUBaHMs TOJCTHJIAIONICH BOJbI. B 3TOM ciydae, mpu
COIOCTAaBHMBIX [Ie€0UTaX MKHUAKOCTH, 32 CUET MEHBIICH
JISTIPpecCUy Ha TUIacT, MpoJJieBaeTcs Oe3BOIHBIN MEpH-
OJ1 SKCILTyaTalliy CKBaXKUH.
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U3 Bcero BBINIECKa3aHHOTO, MOXXHO CHAEJIATh BBI-
Boj, uto OypeHue PI'C mumeer mpemmyliecTBO mepen
I'C Tem, uro:

— co3maeTcs OOJIbIIAs IUIONIAh KOHTAKTa C IIPO-
JYKTUBHBIM IIJJACTOM OJHON CKBa)KWUHEI, IPUBOIAIICTO
K YBEIMUYCHHUIO TUIOMAIN TIPSHUPOBAHUS, YTO IPUBOIUAT
K yBenmdeHuto Kpo;

— co3jmaBaeMas Jerpeccusi HIKe JH00 COOTBeT-
cTByeT 00bruHBIM ['C, 4TO MO3BONSAET pa3pabaThIBATH
3aJIeKH C BOJOHC(PTSAHBIMH KOHTAKTHBIMH 30HAMH B
MIAJSIEM PSKUME TP MEHBIIEM PHCKE TOATATHBA-
HUSI KOHYCa TOJIOIIBEHHON BOIBI;

— PI'C moszBonser nmpuoOmaTh yAaaeHHbIE OT OC-
HOBHOTO CTBOJIa HE(DTCHACHIIIICHHBIC 30HBI KOJUICKTOP;

— ToBbIIIaeTCs HeTera3o o0pYa U YKOHOMUS 3a-
TPaT ¥ BPEMEHU 3a CUET TAKUX ACIIEKTOB, KaK: yMCHbB-
IICHUE KOJIMYECTBA CKBXXHH Ha MECTOPOXKICHUH, CO-
Kpallalolllee HeraTHBHOE BO3ACHCTBHE Ha OKpPYXKaro-
Iyl Cpely; 3HaYMTeNIbHOE CHWDKEHHE 3aTpar Ha yTH-
JTU3aIUI0 0TX0A0B (OYpOBBIX PAacTBOPOB U Ijlama) 3a
CYET COKpaIIeHUs1 00beMOB OYPOBBIX padoT.
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3HaynTeNbHAS YaCTh HBIHEITHEH MUPOBON JOOBIYN
HE(TH NHPOMCXOAUT HA 3PEIBIX MECTOPOXKACHUIX H
CKOpPOCTh BOCCTAHOBIICHHS pa3padaThIBaeMBIX 3aIIacoB
10 HOBBIM OTKPBITHSIM HEYKJIOHHO CHMXKAETCSl Ha TPO-
TSOKEHUM IOCIEOHUX HECKOJIBKUX JecAaThineThi. s
YIIOBICTBOPEHHSI pacTyIiel MOTPEeOHOCTH B IPOMBIII-
JICHHOW YHEPTUH TI0 BCEMY MHPY, U3BJICKACMBIC 3a11achl
He(TH B M3BECTHBIX 3aJIe)KaxX (KOTOpPBIE MOTYT OBITH
MOJTyYeHB! MPOMBIIUICHHBIM METOAOM, ITyTeM IIpHMeE-
HCHHS NEPEOBBIX METOJOB YBEIHMUCHHS HE(PTEOTIAuU
IUTACTOB M TEXHOJOTHH BTOPHUYHOTO METOAA JOOBIYU
HedTH), OyAyT WUTpaTh KIIOUEBYIO POJIb B YAOBJIETBO-
PEHMH CTIpOCa Ha SHEPTHIO B OJIIDKAMIINE TOABIL.

WHTtepec k MeToaM yBeIWYEHHs CTENeHH Hedre-
otnauu 1acta (cokp. u ganee ITHIT) Beipoc B mocien-
HHE rojia, HECMOTPsI Ha TO, YTO LIEHBI Ha CBHIPYIO HE(Th
uayT Ha cnajg ¢ 2008 roxga. B Hamm aHU cymiecTByeT
HEBEPOATHOE KOJIUUYECTBO METOJOB IO IOBBIIICHUIO
MHTEHCU(HKAIMK TpUTOKa. B nmaHHOHM cratee OymyT
IPECTaBIEHbl KpPaTKUEe 0030pbl COBPEMEHHBIX TEXHO-
JIOTUH 10 YBEIUYEHHUIO HePTEOTaauH.

Huxmuueckass 3akauka mapa (MHTeHcmdukarms
J00bIYM He(TH 3aKauKoM Mapa B IUIACT MM MApOLMK-
nuueckas 0o0paboTKa CKBAXKHHbI — TEPMHUUYECKUM Me-
TOJ), 3aBOJJHEHUE C 3aKa4KOI Iapa, a COBCEM HEJaBHO
ellle MOSBUBILEICS — IPaBUTALMOHHBIN JIPEHAX C MPU-
meHeHuem napa (III'I) Obuin Hambojee IIKUPOKO HC-
MOJIB3YEMBIMH METOJAMHU BOCCTAaHOBJICHUS TSDKENOH U
BBICOKO BSI3KOU TSDKENOM He(PTH B MEeCUYaHBIX TOPUCTHIX
MOpPOAaxX Ha MPOTSDKEHUU MOCICTHUX JECATHICTHH.
TepMmuueckre NPOEKTHl IOBBIIEHUS HE(PTEOTIAauu B
OCHOBHOM ObLIH cocpemoToueHsl B Kanane, cTpaHax
osBmiero Cosetrckoro Coroza, CIHIA u Benecyare,
bpazunus u Kurail.

Hexotopele mpumepsl MOCIETHUX IPOEKTOB I10
HarHeTaHUIO Mapa B JMTEpaType — 3TO 3aBOAHEHHE C
3aKaykoW Tapa B IUIACTOBOW HE(TH MECTOPOKACHUS
kateropuu E Ha HedTsiHOM MecTopokaeHnn CKyHEOHK
B Hunepnanmax, u Anbro no Poxpures B bpasunuu.
TeM He MeHee, HEKOTOPBIC MOMBITKU AETAIUCh C IETIbI0
o0ecrieyeHus] ONTUMAIIBHBIX YCJIOBHH Ipoliecca HarHe-
TaHMA Iapa ¢ MOMOIIBI0 PACTBOPUTENCH, ra30B, XUMHU-
YeCKUX J00aBOK M TMEHUCTOro Martepuana. OmgHuUM H3
MIPUMEPOB SIBJISIETCS] MPOILIECC KHUIKOTO JOMOIHEHHS K
napy Juis MOBBIIICHUS] He(pTEOTAaUH, KOTOPBIH COCTOUT
U3 3aKauyky B IUIACT >kuakocTu C5+ B KadecTBe Hapo-
BOM mpHCaikyd K HE(PTEIPOAYKTaM B LUKIMYECKOM
Ipollecce HarHeTaHus mapa. TeM He MeHee, 3TOT Mpo-
1ecc OBUI HCHBITAaH B IOJNY3aBOJCKOM MacuiTabe Ha
mectopoxaennu Ko JIsiik, mpouecc He ObUT paciin-
peH B KoMMepueckoM MaciuTabe. Harneranue mapa tak
&Ke OBUIO MPOTECTHPOBAHO B MECTOPOXKICHHUAX C JIET-
KOH HeThIO M HE(THIO CpPEAHEH IUIOTHOCTH, TE Iepe-
paboTka ChIpol HETH M TEIUIOBOE PACIIUPECHUE SBIIS-
IOTCSI OCHOBHBIMH MEXaHH3MaMH BOCCTAaHOBJICHHUS B
3TUX TUMax 3anexeil. OnHaKo 3aKayka mapa B 3TH Me-
CTOPOXKICHUSI HE CIIOCOOCTBOBAJA MPOM3BOIUTEIBHO-
CTH METO/IOB YBEJIWYEHHUS HE(TCHU3BICUCHHS MO BCEMY
MUpY.

l'azoserit Meton ITHIT 3aBogHeHUst OBLT HIMPOKO
WCIIOJIB30BaH KaK METOJ] BOCCTAHOBJICHHS Ha MECTO-
POXIEHHSX C JITKOH M jeTy4yell HepThI0 M KOHACHCA-
ToM. TeM He MeHee, 3aKaUMBaHUE a30Ta MPEATIONOKH-
TEJIFHO JOJDKHO OBUIO YBENWYHUTH KOI((GHUIMEHT H3-
BJICUCHHS HE(PTH IO CMEUIMBAEMBIM YCJIOBHSIM, OJaro-
MPUATCTBYIONINX HMCHApEHHIO JIETKUX (Qpakiuii HedTH
1 KoHAeHcaTa. Ha ceroaHsAmHui qeHb €CTh HECKOIBKO
TEKYILUX a30THBIX 3aBOAHEHUH, KOTOpPbIE MPUMEHSIIOT-
Csl B IIECUaHbIX KOJUIEKTOpax.
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EcmecmeseHHble Hayru

[TprMeps HECMEIMBAEMOT0 a30THOTO 3aBOAHEHIS
MPUBEICHBI HA MECTOPOXKIEHUSAX XOykuHC (mrar Te-
xac) u Ink Xwmwic (Kamupopuus) Ha ocHoe ITHIT mc-
cnepoBanuii MopuTHca. 3a mociaeaHre HECKOJIBKO JIET
He OBUIO HH OJHOTO HOBOTO OIHCAHUS a30THOTO METO-
Jla 3aBOJHEHUS B TIECYAHBIX KOJUIEKTOPAX B JINTEPATY-
pe, ¥ MBI HE TIPEABUINM MPUPALICHAE YUCIIa TIPOEKTOB,
peanuzyromux 3toT [THIT MeTon razoBoro 3aBoiHEHHUS.
AHAOTHYHO 3aKaYMBAaHUIO a30Ta, YTJICBOJOPOIHBIC
MIPOEKTHI 3aKaYKK T'a3a B OEPETOBBIX MECUaHBIX KOJIICK-
TOpax BHECIH OTHOCHTEIFHO MPENSIbHBIN BKIAJI, €CIH
paccMmarpuBaTh C TOYKH 3peHHS 00IIero oobeMa
HedTH, oOHapyxkeHHbIX B Kanane u CIIIA, B paifone
CEBEpHOT0 CKIIOHA AJCKH, TZle HAXOISATCS OTPOMHBIE
3amachl ra3a TOTOBBIE K HCIIONB30BAHUIO, HO KOTOPHIE
HE UMEIOT TPAHCIIOPTHOH CHCTEMBI K PBIHKY.
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Bce Oomnbiie HedTAIHAS TPOMBIIUIEHHOCTh CTAJIKH-
BaeTCs C HU3KONPOAYKTUBHBIMHU IIACTAMH, MHOTHE
MECTOPO>KACHHUS HAXOAATCSA Ha MO3AHEH CTaauu paspa-
0O0TKH, TI03TOMY HPUXOAMUTCS 33yMbIBaThCS O METOJAX
NOBbIIeHHs HepTeoTnaun wiactoB. OJUH U3 3THX Me-
TOJIOB SIBJISIETCS 3aKayka Taza BBICOKOTO aBIICHMS.
CyIIHOCTh AaHHOTO METOJa 3aKII0YacTcss B TOM, 4TO
MIPU ONpEIeNICHHOM JIaBICHHU M TeMIIepaType 3aKauu-
BaeMbIif ra3 00Ja/1aeT CIIOCOOHOCTHIO MOJHOCTHIO pac-
TBOPATH B cebe HedTh, TO ecTh JBe (ha3bl HAYMHAIOT
cMmemuBarthes. B mmacte oOpasyercst oTopouka rasa Ha
rpaHulle ¢ He(ThIO, TEM CaMbIM ITOJHOCTHIO MTPOHUCXO-
JIMT YCTPaHEHHE WM CHI)KCHHE JI0 MaKCHMaJbHO Ma-
JBIX BENMYMH MOBEPXHOCTHOE Mex(a3Hoe Hampske-
HHe, o0ecrieynBasi MOYTH CTONPOLCHTHOE BBITECHEHHE
He(TH U3 00beMa TOPHBIX TTOPOJIBL.

IIpn 3akadke rasa B IOJIOTO3AJIETAIONINE ILTACTHI
OTMeYaeTcs HEOJHOPOJHOCTh BBHITECHEHHS, CBA3aHHAS

pa3zmencHneM He(DTH U ras3a, I03TOMY JUIS 3aKadKH ra3a
BBICOKOTO JaBJCHUS OOJbIIE MOAXONAT IUIACTHI C
OONBIIMMU yTTIAMH 3aJIeTaHHs, PU(OBBIE WIH KYyIOJIO-
oOpasHble 3anexu. B cuiny atoro ¢akropa ko3dduim-
€HT 3ara30BaHHOCTH MOJKET OBITh 3HAYUTEIHHO MEHb-
e JJIs OTHUX M TeX K€ yCIOBWM. 3aKauka raza BBICO-
KOTO JIaBJICHUS HAXOIWUT CBOE MPUMEHECHHUE B IUIACTaX C
HU3KOIPOHHUIIAEMBIMHU TIOPOJAaMH, B KOTOPBIX 3aKadka
BOJBI IT0 TEXHUKO - YKOHOMHUYECKAM YCIOBHSM HE (-
(heKkTHUBHO.

[IpoBeneHHBIE OMBITHI ITOKA3ald, YTO MPU HArHE-
TaHWU MMPUPOTHOTO Ta3a mox aasienuem 280 at mpowuc-
XOIWT IOCTaTOYHOE PACTBOPEHHE B HEM HE(PTH, KOTO-
pasi MOXET W3BJIEKAaThCA M3 IUIACTa BMECTE C Ta3oM.
Taxum nyreM yaaercs ussneub 50—70% octaBiueiics B
racTe HeTH, HO MPU DTOM H3BIEKAIOTCS TJIABHBIM
oOpa3oM Jierkue ¢pakiyn. UToObI OJTHOCTHIO U3BJICYD
He(Th HY)KHO OoJiee BBICOKOE JaBJICHHE, HO 3TO 00XO0-
IUTCSL TOPOTO, UMEHHO TO3TOMY NaHHBIA CIOCO0 peH-
TabeJieH TOJIBKO IS JieTkuX Hedrei. [IpoBoamimch Tak
K€ OMBITHI 3aKa4YKH JKHPHOTO ra3a, 00OTaIlleHHOTO YT-
JIEBOJOpOAaMHU Oolee TSDKENBIMH, YeM MeTaH. B sTtom
cirydae TpeOyeTcsl 3SHaUUTEIFHO MEHBIIIEEe TaBICHUE.

B HH3KONPOIYKTHUBHBIX IDTACTaX 3aKadKa BOIBI
Ma03¢(GeKTHBHA B CHITY HHU3KOW MHTEHCUBHOCTH IPO-
mecca pa3pabOTKA M MaJIbIX BEIMYUH KO3 QPHUIMECHTA
BEITECHECHHUS. 3aKauKa jKe ra3a B ATHX YCIOBHAX MOXKET
OKa3aThCs BecbMa 3((EKTUBHON KaK C TOYKU 3PCHHS
He(TeoTAauH, TaK U TEMITa 0TOOpa.

CrnemyeT OTMETHTh BaKHYIO OOJIACTH BO3MOXHOTO
MPUMEHEHUS 3aKaUK{ Ta3a BBICOKOTO JAaBIICHHUS — BO-
JnoHe(TAHBIC 30HBI MecTopoXkaeHui. Crenuduka IBU-
JKCHUS Ta30)KUAKOCTHOM CMECH CIIOCOOCTBYET B ITHX
ycIoBUsX 3((HEKTHBHOMY BBITECHCHHIO HE()TH M CpaB-
HUTEIHHOMY OTCTaBAHUIO BBITECHEHHS BOIBI, YTO MO-
JKET TIPUBECTH B KOHEYHOM HTOTE K 3(P(PEKTUBHOM pa3-
paboTKe BOMOIIIABAIONINX 3ajIeKel HedTH.

Taxum 00pa3omM, 3aKkadka raza BEICOKOTO JTaBICHUS
MOJKET OBITh HCIIOJNIb30BaHA BO BHEIPEHHUH B HH3KO-
MPOAYKTUBHBIX IUTACTAX, U1 BHIPAOOTKHU 3aracoB BO-
JOHE(TAHBIX 30H, I'I¢ pa3padOTKa ITyTeM 3aKauyKu BOJBI
SIBIISICTCS. HEpeHTaOempHOH. [l 3aKauykd MOXKHO WC-
MOJIB30BATh MPHUPOIHEIA a3, 4To OyIET ropasao J0po-
ke, HO JTydIlle HCIOTb30BaTh MOy THRIN HE(PTSIHOM Ta3.
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YBenuueHue notpediieHus yrieBoJOpPOAOB Tpely-
€T KOMIUIEKCHOTO U PalHOHAIBHOIO MOAXOJa K HC-
MOJb30BAHUIO TPUPOJHOTO CBIPbS, COKPALICHUIO €ro
HOTeph NpH cOope, MOArOTOBKE U XpaHeHHHU. Dddek-
THBHOCTb Pa3pabOTKH HE(TSHBIX M HeTera3oBbIX Me-
CTOPO’KJICHUI B ONIPECNICHHOM Mepe cBA3aHa C IpHMe-
HCHHEM COBPEMEHHBIX TEXHOJOTMYECKUX IPOIECCOB
cbopa, noAroToBku, Tpancnopra u xpanenus (CIITX)
HedTH [1].

ITonroroBka HeTH — 3TO KOMILIEKC MEpOINpPHS-
THI, HaIlpaBJICHHBIX Ha IMOJY4YEHHE M3 BOJOHE(TSHBIX
SMYNbCHU, NOCTYMAIOUINX HEMOCPEICTBEHHO C MECTO-
POXJIeHHs, TOBapHOIl HeTH ¢ oNpeaeNeHHbIM KOJIUYe-
CTBOM BOJIBI, I'a3a, COJIEH M MEXaHUYECKUX MpUMECEH.
KauecTBo moAroToBkH He(TH OMpenenseTcs coxepxa-
HHEM BOJIb, MEXaHUYECKHX MPUMECEH, XJIOPHUCTBIX CO-
Jel ¥ TaBJIEHHEM HACBIIEHHBIX NTApOB.

OcHoBHas Macca TOBapHO He(TH, HOATOTaBINBA-
emoit Ha LITIC IIpupaznomHoe, craeTcs HOTPEeOUTENIO C
conepkanueM Bozbl 10 0,5% ¥ XJIOpUCTBIX coyiel 1o
100 Mr/m B COOTBETCTBHM ¢ 1 Tpymmoil xauecTtBa Io
T'OCT P 51858-2002 roxu. Jlns 3Toro Ha OOJIBIIMHCTBE
HIIC 3amaanoit Cubupu MCHONB3YETCS] TEPMOXUMHUE-
cKoe 00e3BOXKHMBaHUE, BKIIOUatoIiee 00paboTKy HehTH
peareHToOM-/1e3IMYJIbCATOPOM, HAarpeB M OTCTauBaHUE.
Jns uHTeHCU]UKAlMU Tpoliecca OTCTaWBaHUS MOTYT
WCTIONIb30BAThCS AJIEKTPOJIETUAPATOPHI [4].

B nenom ananusz pabotsl LIIIC «IIpupaznomHoe
MOKAa3bIBAET, YTO IPEBBILICHHE ITPOM3BOIUTEIHLHOCTH
Mo XKUAKOCTU cocTaisier 18% ot npoekTHO#. DakTu-
Yyeckass 0OBOJHEHHOCTh AMYJIBCHH IPEBBIIIACT MTPOCKT-
HyI0 U cocTrasisierT 39,%.

BBuny toro, uro o6BogHeHHOCTh HepTH Ha [Ipu-
Pa3IOMHOM MECTOPOXAECHUU OBICTPO pacTeT, U (haKTu-
4YecKHUe IOKa3aTeNd IO KMJIKOCTH IMPEBBIMIAIOT IPO-
eKTHbIC, Ha3pella He0OXOIUMOCTb CTPOUTENbCTBA YCTa-
HOBOK MOJATOTOBKY IIacToBbix Boa Ha JIHC-2,3 ¢ mo-
CleAyroleil OTKauKoi Ha KyCTOBBIE HACOCHBIE CTAaHLIUU
(KHC). Pemenune 31oii mpo6iieMbl MO3BOJIUT OTAEIUTh
OCHOBHOE KOJHMYECTBO BOJBI OT MPOJYKLUU CKBAXKUH
Ha JIHC u pa3rpy3urb TEXHOJIOIMYECKOe 000pyIOBa-
nue L{I1C no Boze.

OpHuM U3 Hauboslee BaXKHBIX TEXHOJIOTMYECKUX
apaMeTpoB, KOTOPBIH OKa3bIBAET CYIECTBEHHOE BIIH-
SHUE Ha YCIEIIHOE OCYILIECTBICHUE OOE3BOKUBAHMUS
HedTH, sBIseTca TemmepaTypa. HeoOxoanmas temme-
patypa mpoiiecca 06e3B0XKMBaHUS HE(TH ONpeesseTcs
arperaTUBHOM  YCTOWYMBOCTBIO — ITOJTOTABIMBAEMBIX
SMYJIBCUM ¥ CBOHCTBAMU NMPUMEHIEMOTO JAEIMYJIBIaTo-
pa. B coOTBETCTBUM C MPOEKTOM TeMIlepaTypa Ha CTY-
MICHU TIpEeBApUTEIILHOIO 00€3BOXKHMBAHMsI HE(PTH MpH-
HaTa 35°C, Ha cTymeHH TIyOOKOro 0O0€3BOXKHBAHUS
45°C. Jlns yTouyHeHHs TeMIIEpaTypHOrO pekuma 00e3-
BOXKMBaHMA HeTu ObLIa HcCleoBaHA YCTONUMBOCTH
aMmyJbcuid, noctynatommx Ha [Ipupasnomusii LIIC u
BIIUSIHUE TemIeparypbl Ha 3¢ (EeKTUBHOCTh €€ paspy-
menus [2].

HccnenoBanue ycroluuBocTu sMyibcuii Ilpu-
pasnomuoro LIIC nposeneHo Ha mpobax, 0OTOOpaHHBIX
nepen YIIH-1,2 no Touku BBOAAa AedMysbraropa, a
Takke Ha Bbixoae C-2 mocie BBOJa JedMyINbraropa.
[TpoOsl dMybcUM 00E3BOKHMBAIUCH MPHU TEMIIEPAType
40°C c BBenenuem Cenapona WF-41 B xonnuectse 20
u 40 /1. IIpo6sI 3MyIBCHH, OTOOpaHHBIE Ha BEIXOAE C-
2 mocye BBOAA AEIMYNbraTopa, pa3pyliaiuck 6e3 BBe-
JICHUS peareHra.

Kak BuaHO 13 Tabauibl 1 octaTouyHOE COepKaHHE
BOZBI B He()TH TpU Pa3pylICHUH SMYJIbCHH B CTaH-
JapTHBIX ycloBusax mpu temreparype 40°C c ynmens-
HbIM pacxojioB 40 /T cocraBnseT MeHee 0,2%.

HccnenoBanue BIMSHUS TeMIEpaTypbl Ha 3ddek-
TUBHOCTb Pa3pylICHUs 3MYJIbCUU NPOBEICHHI Ha CBe-
JKUX MPOMBICIIOBBIX AMYJIbCHUAX, KOTOPbIE OTOMPAINCH
Ha [Ipupaznomuom LIIC g0 Toukm momayu Ae3Mynbra-
TOpA.

Tabauya 1
JlanHbIe 110 00CIeI0BaHHIO HA YCTOWYMBOCTD 3MyJbcuii Ha [pupasinomuom LIIC
O0OBoHEH- Pacxon Brimenmnocs Boast OcraTouyHoe
Touka oT60pa MPoOEI HOCTb, peareHra (% oT ucX0IHOrO) 3a BpeMs OTCTOsI, MUH colepKanue
% r/T BOJIBI
10 20 30 60
20 90,2 92,9 94,9 97,6 0,84
Bxox LIC 25 30 935 | 945 | 965 99,6 0,20
(o BBO/IA peareHTa)
40 96,0 97,8 99,1 99,8 0,15
Boixon C-2 (¢ BBE/ICHHBIM B OMYJIb-
25 - 94,5 96,9 99,0 99,7 0,18
CHIO JIE3MYJIBraTopomM35r/T)
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Tabnuya 2
JlanHbIe 10 00€3BOKUBAHHIO MTPOMBICIIOBBIX 3MYyJibcnii [Ipupasnomuoro LTIC npu pa3HbIX TeMnepaTypax
Pacxon pearenra Temmeparypa Brienunocs Bogibl, (% OT MCXOIHOTO OcraroyHoe cozepKaHue
Cemnapon patyp o COZIEpIKaHUsI) 38 BpEeMsI OTCTOSI, MHH BOJIBI, B HE(TH, %
WE-41. o/t nesmynbscarun, °C
’ 10 20 30 60
20 30 10,6 15,9 25,1 74,3 6,4
30 30 15 225 29,8 85,7 3,5
40 30 15,2 26,1 34,5 90,8 2,3
20 35 14,2 241 35,6 88,6 2,8
30 35 19,6 32,1 38,4 94,8 1,3
40 35 23,0 351 40,5 99,2 0,2
20 40 30,9 37,6 42,6 94,2 1,45
30 40 36,4 42,3 56,3 98,7 0,275
35 40 40,5 54,3 64,7 99,3 0,18
40 40 42,3 56,2 65,3 99,4 0,17

IIpoMBICTIOBBIE SMYIBCUHU PA3PYLIIATHCh IO METO-
muke CuOHMHMHIIL. WccnenoBaics mpolecc mpeaBapu-
TENBHOTO U TIIIyOOKOro 00€3BOXKHUBAHUS HE(DTH MpU
temneparypax 30,35,40°C ¢ pa3HBIM pacxogoM Je-
smynbratopa Cenapora WF-41. VYuuteiBas Bpems
HaXO0XKJIEHUS ASMYJIbCHH B OTCTOWHUKAX M JJIEKTPOJE-
THIPATOPaX, TECThl OBUTH MOCTABJICHBI P BPEMEHU
oTcTost aMynbcud B TedeHuu 30 u 60 mMuHyT. Dddek-
TUBHOCTH TpOIIeCcCa OIIEHWBAJAch MO CKOPOCTH OTIe-
JIEHWs] BOJBI MPH OTCTAMBAHWM M TIO TIIyOMHE 00e3BO-
KUBAHUS HETH IMOCIIE 3aBEpIICHHUs MPOIecca OTCTOS.
PesynbraTh! uccnenoBannii mpuBeaeHs! B Ta0. 2 [3].

Kak BHIHO W3 MPENCTABICHHBIX NAHHBIX, MPU
temneparype 35°C u pacxoze pearenra 40 /T npeaBa-
puTensHOEe 00e3BOKMBaHUE B TepBble 30 MHUHYT OCy-
HIeCTBIsAETCS HepocTaTouHo 3¢ dextuBHO (40,5% BHI-
JICJIEHHOW BOJIBI OT UCXOJHOTO COJAEP)KaHHs), UYTO 00b-
SICHACT HEYJIOBJICTBOPUTENIbHYIO PabOTy OTCTOMHUKOB.
OCHOBHOE KOJMYECTBO BOJIBI BhiAesAeTcs ciycts 40-55
MUHYT.

30 muH (64,7% OT HCXOJHOTO CONEPKAHUS BOJIBI,
Jlake TPU CHWOKEHUH pacxojia peareHTa 1o 35 1/1), 9ro
HaMm U HeoOxoguMmo. Clie10BaTeNnbHO, JUIS TOTO, YTOOBI
MOJTyYUTh JIYYIIUE PEe3yabTaThl pabOThl OTCTOWHUKOB
HE0OXOJIMMO MOBBICUTh TEMIIEPATypy HarpeBa >KUIKO-
CTH Ha 1epBoii crynenu Harpesa a0 40°C. YBenuueHue
TEMIIepaTyphl HArpeBa Ha MEPBOil CTYIICHH, BO-TICPBBIX,
MpPUBENECT K YMEHBIICHUIO pacxoja peareHra, BO-
BTOPBIX, YIIyUYIIUT PabOTy OTCTOMHUKOB.

Beuny Toro, uro o6BogHeHHOCTH HepTH Ha Ilpu-
Pa3JIOMHOM MECTOPOXKJICHHH OBICTPO pacTeT, BTOPOU
¢dakTop HE0OXOaMM, IS CO3/MaHUS HEOOXOIMMBIX
yCIOBUH PabOTHI 3JIEKTPOACTHIPATOPOB B PEKHME
AJIEKTPOOOC3BOKUBAHUS.

TaxkuM 00pa3oM COBEpIIEHCTBOBAaHUE MOATOTOBKU
(TIOBBILIIEHUE TEMITEpaTyphl HArpeBa KUIKOCTH Ha Iep-
Bo# crynenu noAarotoBku ¢ 35°C no 40°C) mozBossier
YIAY4LIIUTE PabOTy OTCTOMHHUKOB (YMEHBIIMTH OOBOJ-
HEHHOCTh BbIXonsmmell HepTH ¢ 15-18% 1m0 MpoeKTHHIX
5-10%), a Taxke COKpaTuUTh pacxon peareHta «Cerma-
port WF-41» ¢ 40 no 35 r/ToHHy.

Jlureparypa:

1. Asumos [1.K. CoBepiieHCTBOBaHHE TEXHOJIOTUH cOOpa, MOATOTOBKU
U TpaHCTiopa He(TH Ha pa3pabaThIBAEMBIX MECTOPOXKICHUAX Y30e-
KucTaHa: ABtoped. Juc. ... KaHA. TeX. HayK. — TalkeHT, «Y3HepTe-
ra3mgo6sruay, 2010. — 133 c.

2. Jlyromxuu I'.C. C6op u momroroBka HedTH, raza U BOAbL. — M.:
Henpa, 1983. - 192 c.

3. Mupommnuenko E.B. Pa3paboTka TeXHHYECKOW TOKYMEHTAILIHH
TexHosornyeckux npoueccoB Ha Ipupasznomunom HIIC. 3axiroun-
TelbHBIH 0T4eT CHOMPCKOro Hay4HO-UCCIE0BATEIbCKOIO HHCTUTY-
Ta HeTAHOI npomMbInieHHoCcTH. — Tromens, CUBHUMHII, 2002.

4. VYmesa H.B. «MonenupoBaHue NpOIECCOB IPOMBICIOBON ITOJTO-
ToBKM He(pTH»: Tom. momurexH. yH-T. — Tomck, 2014. — 32 c.

TFEOAOT'O-TEO®PH3HUYECKAS
XAPAKTEPUCTHKA IOXXHO-TAMBEHCKOI'O
TFASOKOHAOEHCATHOI'O MECTOPOXIAEHHS

A.B. Lletmbanos
IO “TromeHbreoaorus:”, r. Tiomens, Poccus

E-mail aBTopa: tsymbalov_a_v@mail.ru

Jannas pabora HampaBieHa Ha PacCMOTPEHHE
0CcOOEHHOCTEH, BIMSIOMNX Ha OCBOCHHE HOBOTO, YHH-
KaJbHOTO Ta30KOHICHCATHOTO MECTOPOXKICHHUS, KOTO-
poe noBbicuT noito Poccuu B CIII (CoxmkeHHBIN MpU-
ponwuslii Ta3) B mupe ¢ 4% mo 8%. IOxHo-Tambetickoe
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ra30KOH/IEHCAaTHOE MECTOPOXJICHHE MPUYPOYEHO K
SImanbckoit HedTerazoHocHOH obnactu (puc. 1).

@dyHgaMeHT KOTOpOH M3y4eH JOBOJIFHO C1a00 M3-
3a OOJBIION MOIIHOCTH OCaJOYHBIX OTIOXkeHHH. Ilo
UMEIOIIMMCS CBEJICHHUSAM Ha CeBepe ero ciararoT Oaii-
KaJIU/IBl, Ha FOTe — II03HUE TePUUHHIBI 1 PAHHHE KUM-
MepHIbl WIIH TOJIBKO repuuHuabl. Kpome Toro, naHHbIE
reoU3NYecKuXx HCCIEAOBaHUH, a WMEHHO HalndHe
CHCTEMBI OTYETJIUBBIX JIMHEHHBIX MaKCHMyMOB I'DaBH-
TallMOHHOTO M MarHUTHOTO II0JIeH, CBHETENLCTBYIOT O
Hamuuuu B (QyHAaMeHTe Bcel 3amaaHo-Cubupckoit
w1aT(OpMbl MHOTOYHCIIEHHBIX TPa0EHOB TPEIIOIONKH-
TEJIbHO TPHACOBOTO BO3pacTa.
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ODU3UKO-TUTONIOTHYECKAsT XapaKTEPUCTHKA KOJI-
JEKTOPOB MEJOBBIX oTioxeHud lOxHo-Tamberickoro
MECTOPOXKICHHSI U3ydaach M0 MEPBUYHOMY ONHMCAHHIO
KEpHa, BBITOJHEHHOTO TEOJIOTHUSCKIMHU CITyKOaMu
SImanbckori HI'PD m TamOeiickol 3KCHemuIMer riy-
Ookoro OypeHHs M pe3yJibTaTaM aHalu3a, BHIIOJIHEH-
Horo B OAO «TromeHckas LleHTpalibHas J1a0opaTopHsDy
U B meTpodu3mdeckoil madbopaTopuu SIMambCKoOi reo-
¢uzndeckoii sxcnenunun s onpenenenus GEC ske-
npecc-mMeronoM. KomrmiekcHoe m3ydeHue mnetpodusu-
YECKHX CBOWCTB ITOPOJ] MPOBOIIIIOCH IO OOIICHPUHS-
TBIM METOIUKaM, KOTOopble mpouutd ampobdarmio ['K3.
Bce mmacter FOxHO-TaMOeHCKOTO MECTOpPOXKICHHUS,
KpoMe XM31 n TIIs, oxapakTepu3oBaHbl KepHOM. ['eo-
(u3uUecKue WUCCICNOBAHUS MOUCKOBEIX M pa3BelOv-
Heix ckBaxuH (['MC), npumeHsBIIMECS PU UCCIIEN0-

Bannn HeokoMckux (TTl; ), cenomanckux (I1K;-
XM31) otnoxeHui FOxxHo-TaMOelcKoro MecTopoxie-
HUSl, IPOBOJWIUCH B COOTBETCTBHUH C J€HCTBOBABIIUMU
Ha TO BpeMs HOPMATUBHBIMHU JOKyMEHTaMu: «TexHu-
dyeckas MHCTPYKIHUS IO MPOBEICHUIO TeOPU3MUSCKUX
ucciaenoBanuii B ckBaxkmHax» (1963 1. m 1985 1.),
«BpeMeHHbIE METOIWYECKHE YKa3aHHUS IO MPOEKTUPO-
BaHUIO U TMPOBEJEHHUIO Te0()U3MUECKUX UCCIEAOBaHUI
CKB&XMH TMOMCKOBOTO W pa3BEJOYHOro OypeHus B
I'maBTiomensreonorun» (1984 r.) u «BpemeHHble Me-
TOAWYECKHE DPEKOMEHJAIMU IO NPOEKTHPOBAHHIO U
MPOBEJCHUIO Te0(PU3NUECKUX HCCIEIOBAaHUM MOUCKO-
BOTO U pa3Bello4yHOro OypeHus: Ha He(Th U ra3 B KOH-
uepHe Tromenbreonorus» (1990 r.). B 3aBucumoctu ot
pelllaeMbIX 3a/lad BBIMOJHAJIUCH CIEAYIOUINEe BUIBI
komriuiekcoB ['IC (Tabu. 1).

Tabauya 1
Kommnekcst TC npoBenennsie Ha KOxHO-Tambetickom
MECTOPOXKICHUU

— CrangapTHbIil KapoTax

— BbokoBoe kapotaxxknoe 3ounupoBanue (bK3 u I1C)

— boxogoii kaporax (BK)

— NanykunonHsiit kapotax (UK)

— KaBepromeTtpus (npodunemerps)

— Muxkpoxaportax (MK)

— boxogoit Mukpokapotax (BMK)

— MuxpokasepHomeTpusi (MKB)

— PesucruBumerpust

— NHkmuHOMeTpUs

— Pagnoaxtusnslit kapotax (I'K, HI'K, HKT)

— Axyctrueckuii kapoTtax (AK)

— IlnotHOCTHO# ramma-ramma-kapotax (I'TK-IT)

— I'a30BBblil KapoTax

— Ot60p mpo6 Ha kabene (OIIK) u ruapoarHAMUYECKUI
kapotax (I'IK)

— Tepmomerpus (OLIK)

— Axyctnueckas niementomerpus (AKL)

Bo BpEMs TMPOBEACHUSA TTOUCKOBO-PAa3BCIAOYHBIX
pabot Ha HOxxHO-TamOelckoM Ta30KOHICHCATHOM Me-
CTOPOXIACHUU OBLT MPOBCIACH KOMIUJIECKC THApOAHWHA-
MHYCCKHUX U Ta30KOHIACHCATHBIX PICCJ'[CZIOBEIHI/IFI JIIsL
W3y4YeHUs PUIbTPAlMOHHO-EMKOCTHBIX XapaKTEPUCTHK.
Hcnwitanus NPOBOAUTINCHL KaK B OTKPBITOM CTBOJIC
CKB&XXHUH B mpolecce OypeHHs, TaKk U Mocie IeMEeHTH-
poBaHMs DKCILTyaTallMOHHOW KOJOHHBL. B mpomecce
Oypenus B 3 ckBakuHax (NeNe 72, 77, 98) mpoBeneHo
orpo0OBaHKe IIACTOB C MOMOIIBI0 KOMIUIEKTa HCIIbI-
TaTenbHblX HHCTpyMeHTOB KUM-2M-146. Beinonnex
Oonpmioit 00BEM HccIenoBaHUi MO BceMy paspesy. B
nenmoM Ha IOxHO-TamMOelCKOM MECTOPOXKICHUU BBI-
nonaeno 137 UK, 87 KB/ (KBY), 139 T'KU B 51
ckBaxuHe. [Ipu anamuze pesynsratoB [MUC u I'JIU ObI-
JI0 YCTAaHOBIICHO, YTO pabouas JJIMHA CTBOJA CKBAYKHH
3aMETHO HWXKe ee (PaKTUIEeCKON JITUHBI (Tad. 2).
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B npomecce reosoropassenoynbix padot Ha FOx-
HO-TamMOelCKOM MECTOPOXICHUU IPOBOJMICS OTOOD
mpo0 rasza (CBOOOJHOTO W celapanyi) U HACBIIICHHOTO
W CTaOWJIBHOTO KOHJIEHCATa JiJIs TabOopaTOPHBIX HCCIIe-
noBaHHUW. Bce paboThI MO MCCIIeIOBaHUIO Ta30KOHICH-
CaTHBIX CKBa)KWH, OTOOpaM Mpod M MX aHaJIU3y MPOBO-
JIJTACH COTJIACHO JCHCTBYIOIIUM METOANYECKUM PYKO-
BoIcTBaM. 3anexu mactoB IOxHo-TamOeiickoro me-
CTOPOXKICHUS TIPENCTABICHBI PE3YJIbTaTaMH HCCIIENO-
BaHuii 102 (86 kauecTBeHHBIX) POO CBOOOIHOIO rasza
n 102 (97 kayecTBEHHBIX) CTAaOMIIBHOTO KOHJCHCATA.
OTOpakoBBIBATUCH MPOOLI CBOOOIHOTO Ta3a ¢ MPHUXBa-
TOM BO3/yXa, Ha UTO YKa3bIBAET BBICOKOE COJEpKaHHE
a3oTa W YIJIEKHCIOro Tas3a, W HpoOBl, OTIWYHBIE OT
CpeIHHX 3HAYEHUH O TUIACTY.

Tabruya 2
Pa6ouas nmmaa I'C FOxuO0-TaMbeiickoro
MECTOPOKACHUA
o ean | o | PE00u
ITnacr. M. TN M. no [UC m.
N;Sé? 1 459 202 -
Nfr([):lz 400,8 134 258
Nfr([);l 882,4 624 838
N;Sr‘[‘f 1157 255 681
Ngﬁg? 737,6 382 -
N;?&? 845 479 -
N;?f/él 791,92 280 691,3
N%?{Zl 1081,8 590 423
Nfr([’;z 611,28 175 563,8
N%‘;[‘il 781,23 550 654,6
N;‘gjf 461,19 296 429
NTE%?? 811 618 640,7
N;?‘[‘l‘z 1 921,55 624 -
N;‘i_‘[‘jll 761,89 550 553,8
N%‘i%? 722,66 - 600

3anexxu mnacta I1K; m3ydyensr mo 3 ycTheBbIM
npobam cBOOOHOTO Ta3a 3ayeku TPYIIBI IIacToB XM
oXapakTepu3oBaHbl 25 mpobaMu CBOOOJHOTO rasza u3
HUX 19 KauecTBeHHBIX, U 6 pobaMu KoHAeHcaTa: (1o 2
poOsI U3 TwiactoB XM1, XM2, XM3) Bce kauecTBEH-
Hble. 3anexu rpymmbl wiactoB TII mpeacrtasnenst 71
YCThEBOM P00t cBoOOIHOTO ra3a u3 20 MIacToB, U3
KoTOopeIXx 61 kadectBeHHas. IIpuyuHBI OTOPaKOBKHU
CBOOOJHOTO Ta3a yKa3aHbl BeIme. DU3NKO-XUMUIECKas!
XapakTepucTUKa 3anexei rpynmsl miactoB TII nzyde-
Ha 92 npobaMu KOHJIEHCATa, U3 HUX 87 KauyeCTBCHHBIX.
IOpckue oTnoxkeHHs OXapaKTepH30BaHBI 2 TpodaMu
cB00OOHOTO Ta3a U 1 MpoOoi cTaOUIBLHOTO KOHACHCATA
n3 ckBaxuHbl 70 mnacta FO4. [Tnact b5y oxapakrepu-
30BaH | mpo0Ooi cBOOOIHOTO Ta3a W 3 MpodaMu KOH-
JieHcaTa, Bce MpOObI KavyecTBeHHBIC. JlaHHBIE 00 H3Yy-
YEHHOCTH 3aJIekedl Npo0aMu ITUTACTOBBIX (IIFOHIIOB
MIPeICTaBICHBI B TA0IHUIIE 3.

Kputnuecknii aHaim3 reosioro-Ghu3HYecKor xa-
PaKTEPHCTUKH ITO3BOJIIII CACNATH CIECAYIOIINI BEIBO.

BriBOOEI:

1. H3zyueHHOCTH (UIBTPAIIMOHHO-EMKOCTHBIX
CBOUCTB NPOXYKTUBHBIX IDIACTOB MECTOPOXKICHHUS II0
KEepHY He BBICOKAs M HE OTMEUYAETCS] PaBHOMEPHOCTBIO.
CrenuanbHBIMA ~ KEPHOBBIMH ~ MCCJIICIOBAHUSAMH IO
OTIPENENICHUI0 BEPTUKAIBHOW IPOHUIAEMOCTH, OCTa-
TOYHOH Ta30-KOHJCHCATOHACKHIICHHOCTH TIPOIYKTHB-
HBIC IUIACTHI HE 0XapaKTePU30BAHBL

2. TlomHOTa M Ka4eCTBO MMEIOIMINXCS MAaTEPHATIOB
T'C no3BoagroT MCHOAL30BAaTh UX JUISL JUATOJIOTHYE-
CKOTO pacuJeHEHUs pa3pesa, BHIICICHHUS KOJUIEKTOPOB
U OTIPEIETICHNS TTOICICTHRIX TapaMeTPOB.

3. Oxsar ¢oHIa THAPOIUHAMUICCKHMH UCCIICI0-
BaHUSMH B IEIOM II0 MECTOPOXKACHUIO IOCTATOYHO
BBICOK (93%) U BBINIOJIHEH IO BCEMY pa3pesy.

4. Pesyabraramu ['YIC u I'/IN ycraHoBieHo, 4TO
MPUTOK W3 TIACTa B TOPH3OHTAIBHBIA y4acTOK CKBa-
JKFHBI TTOCTYIAET 110 HEKOTOPBIM €TO MHTEPBAaJIaM.

Jlutepatypa:

1. OAO «Cu6HAILly, «ITocTpoeHHE TeOJOTHYECKON MOJCTH U
MO/ICYET 3amacoB CBOOOJHOTO ra3a M KOHJEHCATa IO Ipo-
IyKTHBHBIM IutactaM OsxHO-TamOeiickoro MecToposxaeHus.
— Mocksa, 2003. — 54 c.

2. Epmunos O.M., Kaporoaun 1O.H., Kontoposuu A.3. u ap.
Oco0EeHHOCTH T'e0IOTHYECKOT0 CTPOCHUS U pa3padOTKU YHU-
KanbHBIX 3anexeil raza Kpaitnero Cesepa 3amannoit Cubu-
pu. HoBocubupck: Uzn-so CO PAH, 2004. — 141 c.
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Tabauya 3
OxapaxrepuzobaHHOCTb HOxHO-Tambelickoro MecropoxaeHus npodamu ITnacToBbIx ¢rounos
Yo TheBHE K oageBcar
Ilnact mpoos Haomoml T ras ras | coct. Tepuc- PHIEKO- P-X Hames. | Hocaen Ipym
ceofommoro | . |cemap.| zera:. |2e6yT] ma Tesyr | Teras. | carp. THEAM. KEr.lI-lT[E _ca::m Xap-Ea| oocTas Py YTeEoI
rasa rasa mecneno| Xap-kEa keHI | ToBap.| H-mapad (yrassom coeT
ECero(EaT-x) cocras EAHIE Beero(kaa-x) | dpax. [peero(kaw-x)| coct Brero(xaT-x)
TIK, 3(3)
XM, T(6) 1* 1* 1(I+1(1)* 1(1)
XMz | BCTHL(L* 1* 1{1+1(1)* 1(1) 1* L{+1(1)*
XM 5(3) 22) 1(1) 1(1)
M 4(2)
I, 11(%) 34 1(1) D
TII, 10(9) 2 2 1 2 2 1 S 2(2) 3
TII,! 6(3) 1 1 1 1 1 5(3) 1(1) (5
TII; (1) 1 1 1 1 1 1(1)
TIL, 8(7) 1 2 2 2 2 1 1 5(5 44y
TIL' | 7(6+101)* 2+1% | 241 | 2+1f 21 1 2+1* 2 6(5+2(2* 2+ (3202
TII, 1(1) 1(1)
TII; 1(1) 1(1)
TIIg 1(1) 3 3 3 3 3 2 4(3) 1(1) 2(1)
TII, 3(3) 2 2 1 2 2 1 404 1* 1(1) 1* 101y
TI ¢ 1(1) 4* 4* 1* 1* 1* 3= 4* 1* 1(1+2(2)* 1* 101y
TII1 1* 1* 1* 1* 1* 1* 1* 1(1)* 1* 101
TII;, 1 1 1 1 1 1 1(1)
TI,5 1(1) 1(1)}
TIL: 1) 11 11}
TThsys] 40G31{1)* 5(4) 1(0) 3(3)
TII;s 1* 1* 1* 1* 1* 1* 1* 1(1)* 1* 101y
TII;; 1 1 1 1 1 2 1(1y
TII,g 1(1) 1+1* | 1+1* | 1+1*] 1+1* 1* 1+1* | 1+1* 4(+1(1)* 1* 2* 33101
TIa plw)) 1 4+0% | 4+3% | 242* ] 4+3* g 3= 4+5% | 242% S5(3+6(6)* 2(0) 1+3* 4+
pusey 2 1(1) 1(1)
TIly 1(1) 3 3 3 3 3 3 5(5 101y
o' 11 1 1(1)
TI1,, 1) 2 2 2 2 2 1 6(6) 3 4{4y
Iy 3(3) 1(1) 1(1}
Tl 1 1 1 1 1 1(1)
TII.. 1) 3 3 3 3 3 2 6(6) 1(1) 1 3(3)
TII;s 1(1) 1(1) 1(1) 1(1)}
B 1(1) 3(3)
10, 22 11 1(1) 11y
Beero: | 99(83)+3(3)* 2 J20+19%[20+11% 25+7 204050 7= 6= J28+13%] 17+6% | 87(821+15(15)=] 2= 14(13) 6+12* | 56(52)+11(11)

METObl YBEAHYEHHSI HESTEOTIAYH.
CPABHEHHE POCCHHCKOI'O
H SAPYBEIXHOI'O OIIBITA

A.E. Illepweniok, I'.A. Boikosa
Tromenckuii THI'Y, r. TiomeHb, Poccus
T'opHO-MeTassyprudeckaa Komnanug "ACT-MHBECT",

r. [lepBoypaabck, Poccua

E-mail aBTopoB: anastasija_shersheljuk@mail.ru

B Hempax 3eMim HaxomsATcs IOCTATOYHBIE 3arachl HedTH,
KOTOpbIe ObUIM M3BJICUEHBI UL yacTu4HO. [lociennue pas-

paboTKH B oONacTH MOOBMH HE(TH, ITO3BOIAT BEPHYTHCS K
9KCIUTyaTalldl MHOTUX MECTOPOXKJCHMH, CleNaThb X BHOBb
BBICOKOJICOMTOBRIMU. B crathe packpeiTo monstue MYH u
IpUBEJCHA KJIACCU(PUKALMSA METOJOB YBEIMUYCHHUSI HEPTEOT-
Jaud, IPOAHAIU3UPOBAH 3apyOCKHBIH M OTEYECTBEHHBIH
onelT npuMmeHenns MVYH, 3¢h¢eKTuBHOCTE HCIIOIb30BAHUS
MHHOBAIMOHHBIX ITOJKPEIIEHA CTATUCTUYECKUMHU JaHHBIMHU.

Knouesvie cnoea: OLEHKa SKOHOMHUYECKOH 3((heKTuB-
HOCTH, METOHBI YBEIHUCHHS He(PTEOTIaun

AKTyaJ’ILHOCTL TEMBbI JAHHOUW CTaThbu 06ycn0BneHa
TEM, 4YTO l'IOTpe6J'IeHI/Ie OHCPruu B COBPEMCHHOM MUPE
npoaonKaeT paCT, B TO BpEMA KaK 3allaCbl He(bTI/I u
rasa, ABJIAIOIOIUCCA Ha CeFOIIH}IHJHHI;'I JC€Hb OCHOBHBIMH
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SHEPTOHOCHUTEIISIMH, COKPAIIAIOTCSl OBICTPHIMH TEMIIa-
Mu. OTCYTCTBHE YHUBEPCAIBHBIX METOJIOB TTOBBIIICHUS
HeTEOTHaul IUIACTOB BBI3BIBAET HEOOXOAMMOCTEH KO-
OpAMHAIIMY HAYYHOTO U MPOU3BOJICTBCHHOTO ITOTCHIIH-
ajla B BOIIPOCAxX pa3padOTKH, UCTIBITAHUS U BHEIPEHUS
HOBBIX MHHOBAIMOHHBIX TEXHOJIOTHA [1].

B wmexaynaponnoit mpaktuke (CHIA, Kanana,
Hopgerus, Kuraii, UanoHe3us u ap.) poyib BOCIPOU3-
BOJICTBA CBHIPheBOW 0a3bl He(hTeTOOBIYM 3a CUEST BHE-
pEeHHSI COBPEMEHHBIX METOJOB YBEIHYCHUS HE(PTECOT-
nagu (TEIUIOBBIX, TA30BBIX, XHMUYECKUX, MUKPOOHOIIO-
THYECKHX) OBICTPO pPacTeT M CTAaHOBUTCS Bce Oolee
npuoputeTHol. K HacrosimeMy BpeMeHH, Onaromaps
TaKOMy HWHHOBAaIlHOHHOMY pa3BUTHIO He(TeTOOBIUH,
MHUPOBBIE JIOKa3aHHBIC M3BIICKACMEBIC 3arlachl YBEITHIH-
muck B 1,4 pasza, T.e. Ha 65 MIpA. TOHH, a MPOEKTHAS
HedTeoTnaya — 10 50%, uro B 1,6 paza OoJblie, 4eM B
Poccuu [7]. Metoasl yBenmuuenus HedreoTnaun (MYH)
- 9TO, Ta «TSDKeINas ApTUWLICPHUS», KOTOPask IPUXOIUT Ha
MOMOIIs HEe(PTSIHUKAaM W Ta30BHKAM IIOCIIE TOTO, Kak
MEPHO PEHTA0ETHLHOW JOOBIYM TPOMICH W HACTyIaeT
HEO0OXOMMOCTh TIoJiiepKaHus KodhduimenTa u3pie-
YeHUS He()TH Ha JOJDKHOM YPOBHE.

Ha cerommsamuanii neup xonnuectBo MYH Becbma
3HAYHUTENHHO, B CBS3U C YeM HAMH NPOBEAEH 0030p U
aHaJ M3 METOAOB IIOBHIMICHHUS He(TEOTHaun IIIacToB
(ITHIT), xoTOpBIE CHCTEMAaTU3UPOBAHBI B BHJIEC KIIACCH-
¢ukarmu. HamMu BBIIENICHBI TPYMIIBI OCHOBHBIX METO-
JIOB yBENWYICHUS HEPTSOTIATH.

I'pynma XuMHYECKHX METOIOB BEChMa MHOTOYHC-
JICHHa, MpPEICTaBIIeHa JECATKAMU TEeXHOJoruil. Bo3-
JCUCTBYIOMIAM areHTOM SIBJIAIOTCS XUMHUYECKHE pea-
TCHTHI, HMEIOIINE PAa3TUIHBIE OCHOBBI 10 XHMUIECKUM
XapakTepucTHKaM. [I[puMeHeHre XUMHIECKUX METOI0B
MO3BOJISIET TIOBIHUATH HA IUIACT CIECAYIOIIUM 00pazoMm:
CHU3UTh Mex(}a3sHOe HATsHKCHHE Ha TpaHHIle He(Thb-
BOJIa; U3MECHHUTh CMadMBAaEMOCTh IIOPOJBL; YIYUIIHTH
PEOJIOTHYECKHE XapaKTEPUCTUKA HE(TH; WHTCHCH(U-
Kamuu JOOBYM HEe(TH; CHIDKEHHS COIPOTHBIICHUS
(GUIBTpalMK SKHIKOCTEH TNpHU3ab0WHON 30HBI ILIACTA;
OTMBIB M HOOTMBIB HehTH 1 ap. [3]. ['pynma dusmye-
CKHX METOJIOB IPEICTaBICHA METONAMH BO3ICHCTBUS
HA TUTACT (PU3UYECKUMH TOJIIMH C Pa3IMIHBIME XapaK-
TEPUCTHKAMU: CEHCMUYECKOE, aKyCTHIECKOE, MMITYIhb-
CHOE, BOJIHOBOE, U T.JI.

BcenencrBue npuMeHeHHST PU3HISCKUX METOMIOB, B
IUTACTe BO3ZHUKAIOT ciieayromue 3¢dekTsr: nukmmde-
ckue aedopMalMy MOPOBOTO MPOCTPAHCTBA, BBHI3HIBA-
IOIIHE COOTBETCTBYIOININE U3MEHEHH TUTACTOBOTO JaB-
JEHWs, 9TO BeAeT K HWHTCHCH(UKAIMH II0 BBIXOIY
HEpTH W3 MHUKPO- B MAaKpOKAHAIBI, IHHAMHYECKOE
pamKImKEHUE BS3KOH HEe(TH; CHMIKCHHE KATILIIPHBIX
CWJI, TOBBIMIAIONIEE CKOPOCTh (ubTpamuu HedTy;
yIydIIaeTcss COOTHOIIeHWe He(dTh/Boga. B ocHoBe
TPYIIBl TA30BBIX METOMOB JIC)KUT BO3JCHCTBHE Ha

IUTACT Ta3aMH Pa3InIHBIX COCTaBOB. B kauecTBe areHra
BO3JIEUCTBHS BBICTYMaOT a3oT, YB, CO,, koHAeHcar,
ra30KUIKOCTHBIE CMECH H T.1. 1'a30BBIe METOABI IIpe-
CTaBJICHBI CIEAYIOIIUMH MOTU(PHUKANMAMH: 3aKadKa
a3oTa moj JaBjeHHeM; 3akauka YB; 3akauka CO;; 3a-
Ka4Ka ra30KHIKOCTHON CMeCH; 3aKauka KOHAEHCcAaTa.

N3 Bcex ampoOWMpOBaHHBIX Ha HEPTAHBIX MECTO-
POXICHUSX TEXHOJOTUH THAPOTUHAMUIECKUAE METOIIBI
peryaupoBaHUs Pa3pabOTKH 3aBOAHEHUEM  SIBIISIFOTCS
OMHUM W3 OCHOBHBIX HAIPABICHUI IMOBBHIMIECHUS (-
(bekTUBHOCTH pa3pabOTKH W OCHOBOH TPHUMEHEHUS
OOJIBPIIMHCTBA METOMOB YBEIMYCHHUS He(TEOTaauu.
luoponuHaMudeckue METOABI PEHIaoT  MPOOJIEMBI:
perynupoBaHuss TPOQWIS TPHUTOKA B JAOOBIBAIOIIUX
CKBa)XKMHAX; PETYIHPOBAHUE PO IPUEMHUCTOCTH B
HaTHETATENBHBIX CKBAKWHAX; CHI)KEHHE OOBOIHEHHO-
ctu; pupoct aeoura Heptu Ha 20-30%. Tepmudeckue
METOJIbI Pa3pabOTKH HE(MTAHBIX MECTOPOXICHUN SIB-
JISIFOTCS. OHUM M3 OCHOBHBIX CIOCOOOB IOOBIYM BBICO-
KOBSI3KOUW OMTYMHOM HeTH. DTH METOABI OCHOBAHBI Ha
PE3KOM CHIKEHUH BSI3KOCTH HE(TH ITIPH HArpPEeBE, UTO
MTO3BOJISIET YBEIHYHUTH MOABIKHOCTE (QIIFOMIOB B TMOPH-
cToit cpene. TepMuyeckue METOAbI IPEACTABIECHBI: 3a-
KauKoW TIapa; BHYTPHUIDIACTOBEIM TOpPEHHEM; IMapo-
TEIJIOBBIM BO3JIEWCTBHEM; 3aKAYKOW TOpSYEH BOJBI, U
np. CxemMa MUKpPOOHMOIOTHYECKOTO BO3IEHCTBUS Tpe-
CTaBILICTCS CIIEAYIOIINM 00pa30M: MHKPOOPTaHU3MBI +
MUTATENbHBIC TO0AaBKH; MHUKPOOPTAaHM3MBI + PEarcHT;
MPOIYKTHI CHHTE3a MHUKpoopraHu3MoB [2]. B mepBom
Cllygae CYIIECTBYET IBa criocoba BO3IEHCTBUS: aKTH-
BH3aIUs IUIACTOBOW MHUKPOQIIOPH M 3aKadKa MHKPO-
(hopsL.

OCHOBHBIE MEXaHNU3MBI TTOBBIIICHUS HEPTEOTIATH
IpH BO3ACHCTBHM HA IUIACT MHUKPOOHOJIOTHYCCKUMU
METOAaMH CJEIYyIONINe: CEICKTHBHOE 3aKyITOPHUBAHUE
BBICOKOTIPOHHIIAEMBIX TIACTOB; OKHCIHTEIHFHO - BOC-
CTaHOBHUTEIFHBIE TPOIECCH C MHUKPOOHOIOTHIECKUM
OKHCIICHUEM KOMIIOHEHTOB He(hTH W He(TH ¢ 00pazo-
BaHUEM HE(TEBHITECHSIONINX arcHTOB; 3aryIeHHE BEI-
TECHSIOMIEH BOIBI MHKPOOPTAaHM3MaMH; OKHUCITUTEIh-
Hasl IeCOpOIHs YIICBOIOPOIOB HE(PTH C ITOPOIBL.

OOparuMmcs K 3apyOexxHOMY OmBITY. KMerorcs
CBeJIeHUs, 10 KpaiiHeil mepe, o 1391 npoekTte nmpume-
Henuss MYH B mupe, B TOM 4ucie 0 METOJaM TEILIO-
BOrO BO3JCHCTBUS Ha Iuiactel — 587, Qusuko-
xumudeckuM — 433 u razoBeiM Metonam — 371. Tomo-
Bast JOOBIYA 33 CYET MPUMCHEHHS «TPETUYHBIX» METO-
noB onenuBaercs B mupe B 120-130 mutH. ToHH [8].

ITo cocrossHuto Ha 2014 rox B MHpe KOJIHYECTBO
nercTByrommx npoektoB  MYH cocraBmser 361.
Bonbmmass 4acTe peanu3yeMbIX MPOEKTOB IPHXOIUTCS
Ha TeIuIoBble MeToAbl — 166 npoekTa (46%). BropsiMu
0 3HAYUMOCTH SIBIISFOTCS Ta30BbIe METOABI — 169 mpo-
ekToB (47%). 3akauka MOJMMEPOB OCYLIECTBISETCS B
20 mpoekrax (7%) [5].

40 Arxademuueckuii kypHan 3anadHoii Cubupu

Ne 5 (60), Tom 11, 2015



EcmecmeeHHble HAyKu

JIroOble HedTera3oBble KOMIIAHUH HE3aBHCHMO OT
¢bopM COOCTBEHHOCTH HAIlEJICHBI HAa MAaKCHMAJIbHO
BO3MOXHOE U SKOHOMUYECKH OOOCHOBaHHOE H3BJIEUE-
HHE YTIJIEBOJOPOJHOIO ChIpbsi. IIoCKOIBKY, Kak HOKa-
3bIBAET MpakTuKa, MmacimTabbl npumeHenus MVYH B
MHpE HENPEPBIBHO YBEIUUUBAIOTCS, TO MOXKHO CJIIENIaTh
BBIBOJI, YTO OHU CIIOCOOCTBYIOT 3((PEKTHBHOMY Bele-
HHIO He(hTera3oBoro OM3Heca.

VYenemnoe npumenenne MeronoB ITHIT HeBo3-
MOXHO 0€3 COBEpIIEHCTBOBAHUS HAYYHBIX OCHOB pa3-
pabOTKU HEPTAHBIX MECTOPOMKICHHH.

KpynHele HedTerazoqoObsBatomne KOMIAHHH, KO-
TOpBIE 3aMHTEPECOBAHbI HE TOJBKO B MAaKCUMH3AIUU
NpUOBLIH, HO U B 3 (QEKTUBHON peHTabeNbHOH 100bIYe
B JIOJITOCPOYHOM INEPCHEKTHBE, WUHBECTUPYIOT OIPOM-
HBIE CpPEICTBA B PAa3BUTHE HOBEHMIIMX TEXHOJIOTHUH.
Hanpumep, Royal Dutch Shell sBasiercs ogHoit u3 tex
KOMITaHUM, B KOTOpPOH OOOCHOBaHHEM IPHUMECHEHUS
pasnuuHelx MY H Ha Tex WM MHBIX 3Tanax pa3padoTKu
3aHUMAIOTCS OTJENbHbIE JenapTaMeHTsl. I'padux npu-
meHeHust MYH B komnanun Shell npuseneH Ha pucyH-
ke 1 [9].

[lo HameMy MHEHHIO, JaHHBIN rpaduk oToOpaxa-
eT 11e71ec000pa3sHOCTh BO3ACHCTBHS Ha IUIACT C UCTIONb-
30BaHMEM KOHKpPETHBIX TexHojorui. Kak mpasuio, B
caMOM Hauasie pa3paboTKU MECTOPOXKICHUS IMPUMEHS-
I0T COJISIHO-KUCIOTHYIO 00paboTky (CKO) u paznuy-
HbIE XMMHUYECKHE METOBI JUIsl TOTO, YTOOBI BBI3BATh
nputok HedTH B TwIacT. B mepuos Hapacrtaromieit jo-
OBbIYM MPUMEHSIFOT MHOTOCTYIICHYATYI0 CHCTEMY TH]-
paBauueckoro paspeiBa tuacta (I'PII), 3aBomueHwue,
3akauky rasa. Ilocie Toro kak muk HamOojee peHTa-
OenpHOI m00BIYM TpoiineH TexHonoru Shell wcmonb-
3YIOT MHHOBAIIMOHHBIE METOJIbI, TIPUBJICKAIOT U HCIIbI-
THIBAIOT HOBENIINE TEXHOJIOTMH BO3/ACHCTBHS Ha IJIACT.

[Mocne mpumenenus: ['PI1 u 1r00bIX ApYrux croco-
00B BO37EHCTBYSI HA IJIACT IPU IOMOIIH BOABI, (GaKTH-
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YeCKHH CYTOYHBIH N1eOMT He(TH BO3pacTaeT, OJHAKO
BMeCTe C HE(TbIO OOBIBAaETCs OONbIIE BOABL, TO €CTh
pacTeT OOBOAHEHHOCTb MPOAYKIMH, YTO SBISETCS
HeraTUBHBIM 3¢ ¢exroM. [Ipn mnpoBeneHMM HaHHBIX
MEpONpPUATUI Ha Ppa3IMYHBIX MECTOPOXKACHUSX 10
BCEMY MHpY, OTMEYAeTCs HECKOJIBKO MOAXOAOB K IIe-
puony npumenenust I'PII. CymiecTBYIOT Kak CTOPOHHU-
KW TIPIMEHEHHs TaHHBIX METOIOB YBeIH4YeHHs HedTe-
OTJauyl Ha HA4aJIbHOM JTamne pa3paboTKH, TaK U CIEIH-
QJIUCTHI, HACTAaWBAIOILUE HA IEIEeCOOOPa3HOCTH BO3-
JIeHCTBUS Ha IIACT TOJIBKO B IEPHUOJA Majaromielt 100bI-
un [4].

Ha ceropHsmHuil NeHb TEXHOJIOTUH IOCTOSHHO
pa3sBUBAIOTCS U OOHOBJISIOTCS. BBIAEISIOT, TaK Ha3bIBa-
eMble, «TPETUYHBIE» METOJIbl: [a30BbIC TEILUIOBBIC, (PU-
3uKo-xuMudeckue. IlpoGnema B TOM, YTO KaxI0e Me-
CTOPOXKJCHUE WHIVBUAYAIBHO M JUIS JOCTHKEHUS
onpeaeneHHoro 3pdexra HeoOX0IUMO JeTaabHOe U3Y-
YEeHHUE BCEX COCTaBIAIOUIMX NMpoekTa. K mpumepy, onbIT
MIPUMEHEHUS apoTEIIOBOr0 BO3/EIHCTBUS Ha IUIAcT B
ITepmckoit obnact kommnanuer OAO «JIYKOUII» -
rocie MOJOOHBIX MEpOIpPUATHH, pe3Ko BbIpocia 00-
BOJHEHHOCTh MPOXYKIHH, pa3padaTelBaTh JaHHBIN
Y4acTOK CTaJI0 HEPEHTAOETIBHO.

B TiomeHckoil 00nacTH, C y4yeToM HPUPOAHBIX
CBOMWCTB ITIacTa, HanboJIee aKTyallbHA 3aKayuKa ropsiueit
BOJbl. Bo-TiepBhIX, 3TO 3((PEKTUBHO B CYpOBBIX IOTOA-
HbIX YCJIOBUAX, BO-BTOPBIX, Z[aHHI)Iﬁ METOA ACIICBJIIC
MapoTEIJIOBOTO BO3/eUCTBU. B OCHOBHOM, B JaHHOM
pEerHoHe Ha CKBOKMHAX C MaJaroIuM JeOUTOM MPOBO-
nat CKO u I'PIT [6].

Hamu 0611 IpoBeieH CpaBHUTENIBHBIN aHATIN3 KO-
HOMHYECKOW 3((EKTUBHOCTH Pa3pabOTKH MECTOPOXK-
JIEHUS TOCJIe TIPEOI0JICHUS KA pEeHTa0eNbHOM T00bI-
yn ¢ npumeHeHnemM ['PI1 u 6e3 I'PIT (puc. 2).

axayca napa nnocra ($F]. waamwecsos joxoxeo nope (CSS)

3axaure PoOCTIopen oo relae

Tepmorarosoe »0iaencTane
Nopovposuraunomoe sorpercrame (SAGD]

Ios0nneHMe C rainoi Mumepanaaumes [LSF]

Joxauea NOPa SLUCOKOIO AORNeIHME

Kenasin ron

YINOPORa 8 ML Do

'PQMI € Hauana NpMmeHeama TeXHONOrMN

Puc. 1. T'paduk npumenenns MYH Ha paznuuHbIX 3Tanax pa3paboTKu MecTOpoxaeHus koMmnanuu Shell.
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Puc. 2. O6beM 100bIYH HEPTH HA CKBAXKHHAX C MAJAAI0IIHM
neburom ¢ 2011 o 2014 rr.

B pesynbrare ananmza rpaduka Ha puc. 2 MOXHO
CKa3aTh, YTO KIIFOUEBBIC IMOKa3aTeld 3(PPEKTHBHOCTH
npoekra ¢ npumeHerreM ['PII mydire, yem 6e3 mpume-
Henus texnonoruu ['PII. B cnyuae BHenpenus ['PII na
paccMaTpUBAEMBIX CKBOKHHAX C MAJAIONINM TeOHTOM,
Y cocrasun 430,7 muH. py0. be3 npuMeHeHus Ka-
KHAX-JIN0O METONOB BO3IECHCTBUA HA IUIACT JAJIbHEHIIAs
pa3paboTKa MECTOPOXKICHUS SKOHOMUYECKH He Y dek-
THBHA.

[IpommtrocTpupyeM IaHHOE YTBEp)KICHUE
npuMepe ButTeMckoro MecTopokIaeHusI.

I'mopaBnuueckuil pa3peiB 1iacta Ha butreMckom
MECTOPOXKICHUN BIIEPBBIC OBLI MpUMeHEH B 1998 roay
Ha 00BekTe FOC, B paMKax OIBITHO-ITPOMBIIUICHHBIX
pabot, a akTuBHOe ipuMeHenue ['PI1 Haganmock B Hava-
ste 2000 romos Ha 00BekTe ACqy.

B mnHacrosimee Bpemss B pabore Haxomsarcs 116
CKB&XXHH, B 22 TIPOBE/ICHA 3ape3ka OOKOBBIX CTBOJIOB, B
TpeX CKBaXWHax mpoBeneH mnoBTopHbIA [PIT (ckB.
NoNe223, 233 u Ne275), omHa CKBa)KWHA HAXOAWTCS B
oesnelictByromeM (onge (ckB. Ne280) u JBe CKBaXKH-
Hbl Ha JIaTy aHalu3a He 3amymeHbl (ckB. Ne288 u
Ne560). Cpennuii 1eOUT NEHCTBYIONUX CKBAKWH TI0
x)unkoctd (Hedtr) cocrasnser 40,5 (11,6) T/cyT, 4TO B
6,3 (2,2) paza Gombiie yeM o nposeacuus ['PII, cpen-

Ha

Hssl OOBOJHEHHOCTH yBenmnumiach a0 71,3%. 3a cuer
npoBeaeHus 146 ckBaxuHo-onepaunii ['PI1 gomoxau-
TeNbHO N00BITO 4215,12 THIC.TOHH HedTH, TIPU TEKY-
mel ynenbHou 3¢ dexkTuBHOCTH 29,27 THIC.T/ CKBaXH-
HO- omepanuii. CpemHU mpupocT neduta HehTH co-
craun 13,5 1/cyr. Oxkupnaemast yaenbHas 3QQGeKTHUB-
HOCTh OLICHHUBAeTCsl Ha ypoBHE 39,56 THIC.T CKBaXXHUHO-
omepanmii. [Tocne nposenenus 'PI1 B 36 no6siBaromux
CKBa)XMHAX Ha CTaJUU CTPOUTEIHCTBA CPETHHUNA IeOUT
x)uakoctd (HeTn) cocrapist 21,2 (9,1) T/cyT, cpenuss
00BOJHEHHOCTh JTI0OBIBaeMol Tpoaykiuu 57%. Cpen-
HUE yAenbHble Mokazatenu oT mpoBereHus ['PII mpu
9KCIUTyaTalliy JTOOBIBAIONINX CKBAaXXHMH IO TOJaM TIPH-
BelleHbl B TabOmuie 1 [6].

Takum 00pa3oM, B IENOM TEOJOrO-TEXHUICSCKUE
MEpPOIPHATHS ¢ IPUMEHEHNUEM THAPOPA3phIBa IDIACTa B
cKkBakmHaX, 3kcruryatupyronmx tuact ACIT burrem-
CKOTO MECTOPOXKICHUSI SBISIOTCSA 3(PPEKTUBHBIM CIIO-
co0OM IMOBBINICHHS HE(PTEOTAAYH IJIACTA.

OpxHako HEOOXOOMMO OTMETHTH, YTO, IPUMECHEHHUE
I'PII ¢ TOo4YkM 3peHHUs TOXOTHOCTU MPOEKTa OKYIAeTCs
He cpa3y. [ n3ydeHus BIUSHUS TeX WIN HHBIX (ak-
topoB Ha YJI/l BapmanTtoB pa3pabOTKH, HEOOXOIUMO
Ooyee OeTaNFHO WM3ydYaTh HM3MEHCHHE MOKa3aTeleil c
MTOMOIIBIO aHAJIM3a BO3MOXKHBIX CIIEHAPHEB M aHAIIN3a
qyBCTBHUTEIHFHOCTH.

Brei6op Hamboinee »KOHOMUYECKH 3(PPEKTHBHOTO
crocoba pa3pabOTKH MECTOPOXKIACHHUN SIBJISETCS BaXK-
HEHITNM acleKTOM, TaK KaK He TOJIBKO KOMITAaHWH 3a-
HWHTEPECOBAHBI B 3((PEKTUBHOCTH MPOCKTOB, HO U TOC-
YIapCTRBO.

Hanorosele moctymieHus B OromkeT Poccuiickoi
Odenepanuy OT peanm3anvu HEePTH COCTaBIAIOT 73%
BCEX NOXOAOB TocymapctBa. K cpaBHEHHIO, BTOPOH
CTpaHOW 1O 00bEMYy HAJIOTOBBIX IOCTYIUICHHUH B OOJI-
ket sBisiercst HopBerust — tam 3T0 mudpa coCTaBisIeT
68%.

Tabnuya 1
CpeHare NOKA3aTeH IKCIUTYaTalHH cKBaz®H ¢ [ PII
.Ha”f‘a. HIZOJC:BE; D;;;:Eil Jr— Io Boueﬁcmim Tlocne Boa,qe}"{c*fmm Ha 01.01.2015 rog
BOMEH | im - MIAHTA, PaspRIBa, OeDHT ACDHT Ie0HT ACOHT TedHT AcouT ,I[oncmnmﬂmjcpemmﬁ IIpH-
CTBHA Omep. | TOHH an AHIEOCTH, HedTH, AHIKOCTH, HeTH. AGIKOCTH, HedH. mobeMa HedTH, | pocT neduTa
y T/CyT y /eyt ; /eyt F
T/cyT T/eyT T/CyT TEIC. T HediTH, T/eyT
0BekT AC,;, B JeACTEVIONHX CKBAEHHAX
2005 8 8.7 33738 52 5,0 26,1 246 295 115 75,00 223
2006 10 11,1 | 3626 i8 34 39.0 292 352 112 69,16 225
2007 16 13,7 | 4388 47 43 25.6 20,4 46.8 122 54,74 204
2008 34 17.1 | 4075 52 4.6 20,6 13.8 48.7 9.2 2743 119
2009 28 234 | 3575 6,8 6,2 36,0 214 453 10,2 23,34 11.8
2010 14 202 | 3781 6,7 59 38,0 174 255 92 18,95 125
2011 8 139 | 4133 5.7 43 184 83 46,2 10.6 3.95 3.6
2012 6 162 | 3014 9.0 6,2 26,3 16.7 355 218 13,24 152
2013 15 194 | 3546 10,5 7.6 558 22.6 41.7 14.6 5.03 9.9
2014 7 221 | 3838 78 57 427 16.9 26,1 153 1.43 84
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Crnenyer y4duTbIBaTh, 4YTO, HampuMmep, B Haluel
CTpaHe MECTOPOXKACHHUS PACIIONIaraloTCa Ha Pa3IMyHbIX
TEPPUTOPHUSIX C PASIUYHBIMU TOPHO-TEOIOTUUECKUMU,
KITUMATUYECKUMH, 3KOJOTHUYECKUMHU YCIOBUSAMH, IIO-
3TOMYy TpeOyeTcsi Hay4HO-OOOCHOBAHHBIM BHIOOp TeX-
HOJIOTUH TPOBEACHUS Olepaluid Mo yBEIWYeHUI0 Hed-
TEOTJa4Yd Ha CKBOKMHAX pPAa3IMYHBIX KaTeropu u
YYaCTKOB.

OpuH U3 TUCKYCCUOHHBIX BOMPOCOB, KOTOPBIM HaM
XOTeNOCh OBl 00O3HAYUTH, pasTPaHUUYCHHUE METOIIOB
yBeJIM4eHUs He(TeoTAauyn M METOAOB WHTeHcH(HKa-
MU TPUTOKA. MHEHHs CHEelHaIiucTOB B 00JacTh pas-
paboOTKU MECTOPOXKACHUN PACXOAATCS: OJHU TPUPAB-
HUBAIOT JTAHHBIC MOHATHS, NPYTHE TPEeOYeT >KECTKOTO
pasrpaHUyYeHUsI.

Ha nHam B3risia, ecTh CMBICT pa3femsaTh JaHHBIC
noHsaTHs. ['7maBHOH I€IbI0 JOOBIBAIONINX KOMITAHHUIM
ABIISIETCSl OBICTpOE TMOJIydeHHE MPUOBUIA, MOITOMY B
cly4yae paJuKaJbHBIX BMEIIATENbCTB, Takux Kak I 'PII,
HCTIOJIb30BaHHE KOMOMHHPOBAHHBIX TPETUYHBIX METO-
JIOB, KaK TpaBUJIO, HApYyIIAeTCs] €CTeCTBEHHBIH MpH-
BBIUHBIA YpOBEHb JOOBIYM, COCTOSIIMN W3 Hapacraro-
IeH, CTAaOMIBHON U Majarouieii 100bIYH.

TakuMm 00pa3oM, CPOKH IKCILTyaTallid MECTOPOXK-
JIeHusl cokpamiaroTcs. Kak Ham KaxeTcs, MOoA00HbIE
MPOEKTHI JOJKHBI MOJABEPraThCcsi Cephe3HOMY 0OOCHO-
BaHUIO, YETKOMY OMPEIEICHUIO JaJbHEUITNX MepCeK-
tuB. B CIIJA cymecTByeT Takoe NMOHATHE KaK «KOH-
TPOJb 32 BBINIOJHEHHEM MPOCKTHBIX pemeHui». Cre-
JIOBaTEJIbHO, MOKHO CJIEIaTh BEIBOJI, YTO TAKOM MOIXO.
HEOOXOJMM TIPU HCIOJHEHUH JIIOOBIX IPOEKTOB B
He(Tera3oBoi oTpaciu.
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EOR METHODS. COMPARISON OF THE RUSSIAN
AND FOREIGN EXPERIENCE

In the bowels of the earth are sufficient oil reserves that were
extracted only partially. Recent developments in the field of
oil production, will return to the exploitation of many depos-
its, make them again vysokoduhovnym. In the article the con-
cept of MUN and classification of methods of enhanced oil
recovery, analyzed foreign and domestic experience of EOR,
efficiency of use of the innovation, supported by statistical
data.

Keywords: evaluation economic efficiency, enhanced oil
recovery methods.

PASBHTHE TEXHOAOI'HH
YIIPABASIEMOI'O POTOPHOI'O BYPEHHSI
IIPH CTPOUTEABCTBE CKBAIXKHH

C CYBIrOPH3OHTAABHBIM ITPOPHUAEM

H.A. FOpun
Tromeunckuii THI'Y, r. Tromens, Poccusa

E-mail aBTopa: gochal99292@gmail.com

B HacTosmmee BpeMs CHCTEMbI HAKJIOHHO - HAIIPaB-
JEeHHOro OypeHHs HUMEIOT OOJbLIOE 3HAueHue Ui
HE(TAHONW MPOMBIIUICHHOCTH TIPH pa3paboTKe MOp-
CKHUX MECTOPOXAECHUN, MECTOPOXKAECHUN C OrpaHUYEH-
HBIM JOCTYIIOM K IUIOIIAJIKE pasMelieHus OypoBOTo
000pymOBaHMS, B PETHOHAX CO CJIOXHBIMH KJINMaTHYC-
CKUMH YCJIOBUSIMH U C TIPOTSHKEHHBIMH IO JJIMHE TPO-
(UIAME TOPU30HTAIBHBIX YYaCTKOB CKBAYKUH.

dopMupoBaHHE JKECTKHX TpeOOBaHMII K ONTH-
MaJIbHOH TEXHOJIOTMH W TEXHHKE HAKJIOHHO - HAIllpaB-
JIeHHOTO OypeHHs BBI3BAHO Y CIICLUAIUCTOB CTpeMJIe-
HHUEM TIPOJUINTH CPOK CIYKOBI MECTOPOXKACHUI Ha MO-
pe U Ha cymie myTeM OypeHus: O0KOBBIX CTBOJIOB M3 CY-
IIECTBYIOIIETO CTBOJIA CKBAKUHBI, M 3aKaHYMBAHUS
CKBaXMH C TOPHU3OHTAJIBHBIM OTPE3KOM CTBOJA. JTH
pelIeHHs TO3BOJIAIOT YBEIHMYHBATH AEOUT W IMOTHOTY
U3BJIEYEHHSI YINIEBOAOpPOJAOB M3 IuiacTta. Ilockonbky
HaKJIOHHbIE U FOPU30HTAJIbHbIE CKBAXKMHbI 3HAYUTENb-
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HO JOPO’KE BEPTHKAIBHBIX, JaK€ YMEPEHHOE IOBBIIIE-
HUE YPPEKTUBHOCTH MX MPOBOJKH MOXKET 00ECIIeUnTh
3HAYHUTEITHHYIO SKOHOMHUIO.

TexHOIOTHH HAaKIOHHO-HANIPABICHHOTO OYypeHHUs
Y U3MEPEHUH B Ipoliecce OypeHus o0ecneunim ropas-
o Ooiee BBICOKYIO CTENEHb KOHTPOJIHUPYEMOCTH Tpa-
eKTopur. MeToapl OypeHHUs TakXKe MOCTOSHHO COBEp-
[ICHCTBOBAINCH 32 CUET CHHXPOHHU3AINH II0 BPEMCHH,
mogdopa IOJOT, ONTUMH3AIMK HAarpy3KH Ha JOJOTO,
6oee 3¢ (HEeKTUBHBIX METOOB OUYNUCTKH CKBAKHHBEI.

[TosiBneHne ympaBiseMBIX POTOPHBIX CHCTEM Oy-
PEHHS JOTMOJHSET STOT apCeHal YCOBEPUICHCTBOBAHHM,
MOSBHUBIINXCS 3a Tociennee aecstwierue. [Ipu stom
TEXHOJIOTHS YIpaBisieMoro potopaoro oypenus (YPB)
mpooipkaeT pasBuBaThes. Homelimme cuctemsl YPB
o0neryaroT OypeHHE MPOTSIKEHHBIX TOPH30HTAIBHBIX
YYacTKOB, oOecrieurBas MOJHBIM KOHTPOJIb HaIlpaBie-
HUS, BO3MOXXHOCTh OYpEHHS B CIOXKHBIX YCIOBHIX
B PBIXJIBIX W HEYCTOHYMBBHIX mopojaax. Kpome obGecre-
YCHUS BO3MOXKHOCTH MIPOBEICHUS CIIO’KHBIX
U CIIEIUAJIBHBIX OYpPOBBIX OIEpAIid, CHCTEMBI POTOP-
HOTO yIpaBisieMoro OypeHus moBbimaeT 3((HeKTHB-
HOCTH OOBIYHBIX OYpPOBBIX PabOT.

Kommanus «lllmoMOepxe» 0O0BABUIA O BBIXOJE
HOBOHM pOTOpHO-ympaBisieMoit cucremsl Power Drive
Orbit (puc. 1). HoBuHKa 3HAYHMTEIBHO pacImupser 00-
JAcTh TMPUMEHHMOCTH POTOPHO-YIPABISIEMBIX TEXHO-
JIOTUM TyTeM BO3POCIIEN JOJITOBEYHOCTH CHUCTEMBI,
obecrieyeHnsT TOYHOTO KOHTPOJIS HampaBicHHS Oype-
HUS, & TAaKXKe MOBBIMEHUS () (HEKTUBHOCTH OYPEHUSI.

«Texuonoruss PowerDrive Orbit ymyumaer KoH-
TPOJb HaJl TpaeKTOpHel OypeHHs, obecreunBas TOUHOE
MO3UIMOHUPOBAHNE JIONIOTA ¥ OTIMYHOE KauecTBO
CTBOJAa CKBaXXHUHEI, - oTmMeTin CtuB Kaydman, mpesu-
neHT nonpasaencHus Drilling & Measurements komma-
aun «lllmromOepxke». DTO maeT KIMEHTaM BO3MOXK-
HOCTHb OYpWTBH JOJIbIlIE W OBICTpee, 3aTpayrBas MCHb-
mee xonuuectBo CIIO. Bee BbllieckazaHHOE CHMXKAeT
CTOMMOCTh OypeHHs W TOBBIIIaeT ero 3(deKTHB-
HOCTBY.

KanuGparop LaTynk euGpauvu

Cucrema PowerDrive Orbit cHaOkeHa TpexoceBon
CHCTEMOH NaTYMKOB, PETUCTPUPYIOUINX JIFOObIE OTKIIO-
HEHHWs OT 3aJaHHOW TPAEGKTOPHH, a TaKKe a3uMyT
1 BETMYUHY OTKJIOHEHUs. [Ipi BORHUKHOBEHHH OTKIIO-
HEHHSI CHCTeMa aBTOMATHUYECKH OIIpeIeNsieT HallpaBe-
HHUE, HeoOXOoaMMoe Ui BO3BpaTa K BepTUKamH. Bos-
BpaT OCYIIECTBIISICTCS C IIOMOIIBIO OTKJIIOHHUTENEH, OT-
TaJKUBAIOLIUXCSA OT CTEHOK CKBa)KUHBI. VIMEHHO Takou
PSKUM  HCKIIOYACT  HEOOXOOMMOCTH  KOHTPOIIS
U PeryJIUpOBKH PabOTHI CHCTEMEI C IOBEPXHOCTH.

PaboTa cucTeMBbl TakKe HE 3aBHCHUT OT HaJMIHS
CHCTEMBl W3MEPCHHH 3€HHTHOTO VyIVIa U a3uMyTa
B mporecce Oypenns. TeM He MeHee, UCIIONB30BaHUE
HECJIOKHOH CHCTEMBI IS M3MEPEHHS 3€HUTHOTO yriia
B Ipoliecce OypeHHs oOecreYrBaeT BO3MOXKHOCTh I10-
TMy4eHUs IAaHHBIX 00 OTKIOHEHHWH CTBOJIa B PEXHME
peaTbHOTO BPEMEHH.

CKOpOCTh BpaIICHUs] MOXET PETyIHPOBATHCS IS
o0ecIieueHus] ONTUMAIbHON HSKBUBAICHTHOW ILTOTHO-
CTH pPacTBOpa U MMapaMeTPOB OYNMCTKH CKBAKUHEL.
Bpamenne Bcex KOMIIOHEHTOB 00€CTICUMBAET BBICOKYIO
3¢ PEKTUBHOCTh OYHCTKU U MO3BOJIIET JOCTHYH OITH-
MaJbHOW HSKBUBAICHTHOM IUIOTHOCTH PACTBOpa Jaske
npu OypeHHH BEPTUKAIBHBIX CKBA)KWH, KOTZIA MOIIHO-
CTH HAaCOCOB MIMEIOT OTPaHUUYCHHS I10 JABJICHUIO. JTH
(bakTOpBl UTPAIOT BXHYIO POJb MPH OypeHHH TIy0O-
KOBOJHBIX CKBa)KHH, TJIe€ BO3MOXKHBI OTPAaHMUYCHHUS II0
yIeNbHOMY Becy OypOBOTO pacTBOpa, a TakkKe MpU
MPOXOIKE HANPSDKCHHBIX, TPEUIMHHOBATHIX WU He-
YCTOMYUBBIX HOPOJ.

brnarogaps “CnoNb30BaHUIO YIPABISIEMONW POTOP-
HOW CHCTEMBI OCYIIECTBIIICTCS HEMPEPHIBHOE Bpalie-
HUEe OYypWIIBHON KOJIOHHBI, YTO CIIOCOOCTBYET 3HAYM-
TENFHOMY CHIDKEHHIO JIOKaJTbHOW WHTCHCHUBHOCTH HC-
KPHUBIICHHS CTBOJIA CKBaXXHHEL. Takxke BO3pacTaeT 3¢-
(DEeKTHBHOCTP YIIPABICHUS TPACKTOPHEH IPU OJHOBpE-
MEHHOM VBEIHUYCHHH TPOJODKUTEIHHOCTH pEicoB
U MEXaHUYIECKOH CKOPOCTH OYpEHHUSL.

12.5 tpyTa

JaT4uK 3eHUTHOTO K A3UMYTANLHOIO YTNa

5.2 dhyra

Jarmx xpyraumx
Kpunevarka MOMaNTOR
(N0 Yacosoih CTpanxe )

7.2 hyra
8.1 pyra
OTKNOHAKWMA Bnox

: KonTponsssii Gnok

HaTamnx xpy raugmux
MOMONTOR (NPOTHE
“YacoBOR CTPaNKM)

NogwmunMmk OTKNONRICWMR GNOX

|
Noawmnmunk

Puc. 1. ABromMaTHueckas pOTOpHas CUCTEMA.

Kpuneyana Ban ynpasne s
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Puc. 2. Cxema KOHTPOJILHOTO OJI0Ka.

CymiecTBYIOT pa3IHuHble MOIU(PHUKAIINN CHCTEMBI
IUTSL IIUPOKOTO HaIa30Ha IHaMETpoB cTBONA. Bee oHM
00€eCIIeunBaOT BBICOKYIO0 TOYHOCTH pa3MEIICHHs CKBa-
JKUHBI, BBICOYalIIee Ka4yecTBO cTBOJIA M 3P PEKTHBHYIO
OYNCTKY CKBKUHBI IIPH HETIPEPHIBHOM BPALICHUU CH-
CTEMBI, YTO CHIDKAeT PUCK IPUXBaTa W MPEIOCTABISIET
BO3MOXHOCTB TIOAJICPKUBATH BEICOKYIO CKOPOCTB IIPO-
XOIKH, a TakKe IMO3BOJISICT BECTH HEMPEPHIBHBIE T€O-
(u3mIecKue n3MEpeHus B IPOIecce MPOXOIKU CTBOIIA.

CrpoeKkTHpOBaHHAsI 3aHOBO CHCTEMa IPUBOJA OC-
HOBAHHUS BKYIIE C TPEXMEPHBIMH H3MEPEHHSIMHU YAAp-
HBIX Harpy30K W BHOpalWy B PEXHME PEeasbHOTO Bpe-
MEHH MO3BOJISIIOT POTOPHO-YIIPABISIEMOH  CHUCTEME
PowerDrive Orbit NPOTUBOCTOSTH CaMBIM  CIOXKHBIM
OypOBBIM YCJIOBHSAM W paboTaTh NpH 0oJiee BBICOKHX
CKOPOCTSIX BpaIleHUs, YeM TPaIUIMOHHBIE CHUCTEMBEI.
HenpepbiBHass MHOTOOCHasE MHKIMHOMETPHS U a3UMY-
TaILHBIN TaMMa-KapoTa)X CHIDKAIOT HEOTIPEIEIIEHHOCTH
IpY TO3UIIMOHUPOBAHUH CKBAKUHBI, a TaKKe NENAIOT
BO3MOXKHBEIM aBTOMATHYECKOE YIpaBICHHE Ui oOec-
nedeHus Ooyiee pOBHOTO cTBoJNA. [IOMUMO MOBBIIIICHUS
3¢ dekTHBHOCTH OypeHMsI MPU WCIOIb30BAHHH CHCTE-
MBI BO3MOXXHO COKpAIIIEHHE YHCICHHOCTH OYpOBOit
OpHurazpl, 4YTO TO3BOJSIET CHU3UTH 3aTPAaThl U CO3IAeT
JOTIOJTHHUTENFHBIE TPEHMYIIECTBA IPU OTpaHHICHHOU
wiomanyu OypoBol miomanku. PoTopHo-ympasisiemast
cucrema PowerDrive Orbit mpoma moseBsle UCIBITA-
HUsI Ha Oonee yem 500 CKBayKMHAX 32 MPOIICIIINE TPU
rofa. McmelTaHus POBOAMIKCEH B CIIOKHBIX OYpPOBBIX
YCIIOBUSX HAa3€MHBIX M MOPCKUX CKBa)KHH B TaKHUX pe-
TUOHAX, Kak bnwxHuid BoOCTOK, KOHTHMHEHTaJIbHAas
gacth CHIA, Mekcukanckuii 3ammB, Koaym6Ousi, Mek-
cuka, Kuraii, Benecyana u CeBepHoe Mope.

Ha BimxHem BocToke KIHEHTY MOHAI00HMIOCH
KOHTPOJINPOBATh HAIMPaBJICHUE NPU OYpEHHUH TTyOOKHX
OOKOBBIX CTBOJIOB B HE(TSHOM CKBa)KUHE CO CJIOKHBI-
mu ycrousiMu. Cucrema PowerDrive Orbit mpoOypuiia
pexopanbie 3870 merpoB 3a omny CIIO, mpeBbicuB
AHAJIOTHMYHBIM MMOKA3aTelbh B COCCIHUX CKBAXKHHAX Ha
33%. Pabots! 3aBepiiniIKch Ha 21 JeHb paHblile 3a1uia-
HUPOBAHHOTO CPOKa.

Hcnonb3oBaHue yIpaBIsieMbIX POTOPHBIX CHUCTEM
PowerDrive Orbit a1 GypeHHs CKBaXKMH C OOJBIIUMU
OTXOZaMU OT BEpTHUKAIH MO3BONMUIO KoMnaHuu «Caxa-
muaMopHedreraz»y (CMHI; mouepnsis ¢upma xomra-
HUK «PocHedTb») ynydmmTh MokazaTead HMpPOW3BOIM-
TEJIBHOCTH OypeHHsl U KaueCTBO CTBOJA MO CPAaBHEHUIO
CO CKBa)XMHOM, MPOOYPEHHOI 10 OOBIYHON TEXHOJIOTUU
C MCIOJb30BAHUEM BHUHTOBOTO 3a00HHOr0 JBUraTes.
BypeHue CkBaXXMH MPOM3BOAMIOCH C HA3EMHOM KyCTO-
BOM IIOINAAKH, PACHOJOXKEHHONH Ha CeBepe OCTpPOBa
CaxanuH. B cOOTBETCTBUM C TEXHUYECKUM 33JaHUEM
TOPU30HTAJIBHOE CMEIEHHE TOYKH BXOJa B IJIACT CO-
ctaBisio 4000M ot mobGepexbs OCTPOBa.

IIpu 6ypenun ObLIO 33aA€HCTBOBAHO 2 TUIOPA3Me-
pa ynpasmnsieMol poTopHO# cucteMbl Power Drive Xtra:
JuameTpoM 9 u 63/4 moima (228,6 u 171,45 mm). Dd-
(eKTUBHOCTb OYpeHUs! B CEKIHH 12%4ro0iima (311 mm)
noBbicuiack Ha 41 %, pu 3TOM BpeMs Ha MPOpaboTKy
U KaTHOPOBKY CTBOJIa CKBaXHHBI COKPaTHJIOCH Ha
38 %. CyMMapHas JIOKajabHash HHTCHCUBHOCTh MCKPUB-
JICHHS CTBOJIA CKBA)KHMHBI OB CHID)KEHa OoJiee 4eM Ha
30 % 1o cpaBHEHWIO C MHTEHCUBHOCTBIO, ITOJTYYSHHON
IIPU UCIIOJIB30BAHUHM BUHTOBOTO 3a00IHOTO JBUraTEs.

Ha puc. 3 npezacraBieH npouib CKBaXXHUHBI 216
npoOypeHHOH ¢ MCHOJb30BaHHEM cUCTeMBbl Power
Drive Xtra.

ToHE & CNyCKa
ORCEHOM KONOHHE!
13 % gl

- TodE & Chyoks
1000 ORCEAHOM KONDHHE!
9 5 prodin

1500 —

300

T —

Iy BrHa No BepTHESNM [Ra)

a 1000 2000 3000 4000
OTx08 OT BERTHESNM (M), N0 S5y Ty 71,767

Puc. 3. IIpodpuns ckBakuHb! 216.

Bypenne  ckBaxuHbl 216  IPOM3BOAMIOCH
C KyCTOBOW TUIONIAJKH, TOPU3OHTAIBLHOE CMEIICHUE
TOYKH BXO7a B TuI1acT coctaBuiio 4000M oT mobepexsbsi.
UcnonwzoBanue cucrembl Power Drive Xtra obecrieun-
110 3¢ pexTrBHOE yIpaBIIEHUE TPACKTOPUEH U BBICOKYIO
CTETICHb OYMCTKH CTBOJA CKBa)KHUHBI, a TAK)XKE CHUKE-
HHE MOMEHTA BpalleHUs OypHIbHOM KOMOHHEL biaro-
Jlaps MpUMEHeHuIo cucteMbl Power Drive Xtra ynanocs
JIO6I/ITI)C$I 3HAYUTCIIBHOI'O YMCHBIICHUSA YHUCJIa «3aTA-
KEK», YTO B AJbHEHIIEM CIIOCOOCTBOBAIO YCIIEITHOMY
CIyCKy 0OCaJHO¥W KOJOHHHI. [Ipm 3TOM 3aTpathbl Bpe-
MEHHM Ha OPHEHTHPOBAaHHOE OypeHHE C BUHTOBBIM 3a-
OOMHBIM ABHUTaTEIEM OBIIN MOJHOCTHIO HCKIFOUEHEI.

B pesynprate npumeHeHus cuctembl Power
DriveXtra Ha ckBaxuHe 216, CIeNUANHUCTBI MIPEITPHS-
tus «CaxanmuamopHedreras» (CMHI; modepnsist dup-
Ma Komranuu «PocaedTh») oTMeTHIIH:
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— 3¢ dexTuBHOCTS OypeHus noBeicuiack Ha 41%;

— COKpaTHIIOCh BpeMs Ha npopaboTKy
U CITyCKOTIObeMHbIE oniepannu Ha 38%;

— HEMIPEepHIBHOE BpaleHne OYPWIHHOW KOJOHHBI
MO3BOJMIIO JOOWUTHCS CTIAKCHHOW TPACKTOPHUH CKBa-
KHHBI;

— obecrieueHre 3 (HEKTUBHOTO YIPaBIECHUS TpacK-
TOpPHEH W BBICOKYIO CTEIIEHb OYHCTKH CTBOJA CKBAXKH-
HBI;

— CHIDKCHHE MOMCHTA BpallleHHs OYypHIbHOU KO-
JIOHHBI.

HoBast TexHONOTHS SBIISETCS IMOCIEIHNM JIOTIOJ-
HEHHEM K CEPHH pPOTOPHO-YIPABIAEMBIX CHCTEM
PowerDrive, ¢ momomipio KOTOPEIX TPOOYpeHO yxKe
0osee 41 MITH. METPOB TI0 BCEMY MHUPY C MOMEHTA I10-
SIBJICHHSI TIEPBOM CUCTEMBI 16 JIeT Ha3a.

B Hacrosmee BpeMs B Hamiei cTpane HaOmromaer-
csl TSHICHITUS CMEHBI IPUBBIYHBIX CIIOCOOOB HAa HOBBIE,
OoJree SKOHOMHYHEIE CHCTEMBI. BO3MOXKHO, 3TO CTaHET
OTIIPaBHOM TOYKOHW HOBOTO 3TAaIla B IPOLIECCE PA3BUTHS
poccuiickoro Oypenus. M 4yepe3 HECKOJIBKO JIET TaHHBIC
TEXHOJIOTHH CTAaHYT HIPUBBIYHBIMH TSI POCCHHCKIX
CIIEIMATUCTOB B oOjacTh  OypeHuss  HeTAHBIX
Y Ta30BBIX CKBAKHH.

TEXHOAOTI'HYECKHE ACIIEKTBI
PET'YAHPOBAHHSI CHCTEM
INOANEPIKAHHSA IIAACTOBOI'O JABAEHHSA

M.C. Kopones, H.B. I'opbetrko, /.B.Bonkos,
B.U. I'acbimos, M.®. Hcnamos, C.B. /laHbUWUH,
M. KoHblpeasvly el

Tromenckuii FTHI'Y, r. Tromens, Poccusa

Jnsa texandeckux ruapocucteM (TI) co crnoxHoM
CTPYKTYpOH, MPEACTABICHHON CEThI0 TPYOOIPOBOOB,
MHO>KECTBOM HACOCHBIX arperatoB, TPyOOIPOBOIHOM
apMaTyphl U CKB&)XKMH 3a/la4ya ONTHMAJIBHOTO U OIepa-
TUBHOTO PETyJIHPOBAHUS THIPABIMYECKUX PEKUMOB
(maBneHMIA U PacX0J0B KHUIKOCTH) PaOOThI CKBOKUH H
Jp. 2JIEMEHTOB sBJIAETCS aKTyaabHOU. CyTh M3BECTHBIX
CHoCcO0OB PEIICHUS] JaHHOW 3a7a4d, B OOJBIIMHCTBE
THAPOCUCTEM HE(TSIHBIX IPOMBICIOB, CBOANUTCS K Ba-
PBUPOBAHUIO TEXHHMUYECKHUX IOKa3aTesell THIPOCHCTE-
MBI TAaKUM 00pa3oM, YTOOBI 00ECIICUNTh 3alaHHbBIC TEX-
HOJIOTHEH THApaBIMYECKHE IapaMeTpsl B Hambonee
OTBETCTBEHHBIX yJ9acTKax ruapocucremsl. Ha mpumepe
THAPOCHCTEM MOJACpKaHHUS IUIACTOBOTO JIAaBJICHUS
(TIITJT) 5TO MPUEMHUCTOCTh B KaXKJOW CKBa)XMHE HarHe-
TaTenpbHOTO (oHma. B kauecTBe ycTpoWcTB (CpeacTB)
JUIT W3MEHEHUs NaBlICHWS M pacxoja >KUAKOCTH B
OOJIBIIMHCTBE THAPOCHUCTEM HPUMEHSIOTCS IITYIEPHI,
nuadparMel, KIAaHHAs I 30J0THUKOBAS 3aIllOpHAs
apmarypa (3A), He0OXOUMBbIE TSI CO3JaHUS JJOTIOJTHHU-
TEJEHOTO THAPABINYECKOTO CONPOTHBIICHHS Ha OIpe-

JICJICHHBIX YYACTKaX CXEMbI. VX MpUMEHEHHE 1MO3BOJISI-
€T yIpaBJIsATh MOTOKOpacnpenenenuem [1, 4, 5].

CornacHo MpoBeICHHOMY aHAJIU3y B MPEIbLIYITHX
pabotax [2, 3, 6, 7], cnemyer moJyiarath, 4To Hauboee
PaIMOHANBHEIM SBJISIETCS TIPOIIECC aBTOMATHYECKOTO (B
OTHOIIICHUH JMHAMUYHBIX TEXHWYECKHX IMOKa3aTeleH)
PETYIIMPOBaHUS THIPOCUCTEM, TaK KaK MHBIE CIIOCOOBI
BO MHOTOM OITMPAIOTCS Ha MOCIIEA0BATENBHBIN MoA00p,
TpeOYyIOMUI CYIIECTBEHHBIX 3aTpaT W HOCSIIAN He-
OTIpe/ICTICHHBIN XapaKTep, BCICACTBHE BO3HUKHOBEHUS
HEeCTallMOHAPHBIX TMpoieccoB B cucreme [8, 9, 10].

OcHoBHasi TpobJieMa aBTOMAaTHYECKOTO YIpaBJie-
HUS THAPOCHUCTEMOH 3aKII0YaeTCs B CIEAYIOIIEM: MPU
W3MCHCHUHU TEXHHYECKOTO IMOKa3zaTeis (Hampumep, To-
JIO’)KEHUS 3aTBOpa) XOTS ObI B OJTHOM 3JIEMEHTE BIICYET
M3MCHEHUE THAPABIMYECKUX ITapaMeTpoB (TeMIiepary-
pBI, pacxolia U JaBJICHUS HIKOCTH) BO BCEX 3JIEMCH-
TaX TUApocHcTeMbl. [lodTOMy oOmUcaTh MOCTOSHHBIN
3aKOH YIIPABJICHHSI 3alIOPHOM apMaTypoil HEBO3MOXKHO,
BCIIEJICTBHE ITOCTOSHHOI'O M3MEHEHHUS COCTOSHHUS TU-
POCHCTEMBI: BKJIFOUCHUE/OTKIIOYCHHE CKBaKWUH, HACO-
COB, TIEPEKPHITUE JIMHHUM, U3HOC AJIEMEHTOB | T.IL. [11,
12]. B cBs3H ¢ 3TUM HEOOXOJUMO NPUMEHEHHE aBTO-
HOMHBIX TujapaBimdeckux perynsropos (I'P), koTopsie
JIOJDKHBI 00ECIIeYnBaTh ONEPATUBHOE M MaKCHMAaJIbHO
JIOKaIn30BaHHoOe Bo3aeiicTBre Ha T1.

OCHOBHBIMH TEXHOJIOTHYECKMMHU 3agadyamMu [P,
MpejIaraeMoro K HCIOJb30BaHUIO B JIAHHOW CTaThe,
SIBJITIOTCS  CNIeAytolue TpeOoBaHus: 1. yaepkaHue B
OIPEICTICHHOM JHama3oHe BeIUYHHBI 00BEMHOr0 pac-
X0Jla JKHUJKOCTH B K&Ky CKBOKUHY WIH KYCT;
2. yIep)KaHue JIaBJICHHS B ONPEICIICHHOM THara3oHe,
KOTOPBIA yCTAaHABJIMBAETCS B Ka4eCTBE OMTUMAIBHOTO:
mns ruapocuctem IIITJ] — BepxHuUil npenen AaBICHHS
THIPABIMYECKOTO pa3pblBa IUIacTa, IS CHCTEM
He(TecOopa — BEpXHHIA Mpeesl HApsDKEHUS B TpyOax,
00yCIIOBIICHHBIH WX TPOYHOCTBIO; 3. IMepeMelIcHue
3aTBOpa HE JOJDKHO BBI3BIBATH THJAPABIMYCCKUX Yaa-
POB; 4. BpeMsl IPUHYIUTEILHOTO U3MEHEHHSI TIOJIOXKe-
HUS 3aTBOpPA JIOJDKHO OBITH 0OJiee pacueTHOrO BpEMEHHU
BBIXOJIa CUCTEMBI Ha CTallMOHAPHBIN pexuM [2]; 5. Ilpu
YCTaHOBKE PETYIISITOPOB B THIPOCUCTEMY JOJIKHO BHI-
TIOJTHSITHCS YCIIOBUE, TIPYU KOTOPOM 0OJiee OJHOTO pery-
JIATOpa HE MOTYT OBITh YCTaHOBJCHBI B JIMHEHHOU
CTPYKTYPHOH B3aUMOCBsI3H (Tpy00 Ha OJHOW JIMHHH); 6.
[Ipu ycTtaHOBKE pPerynsTOpoB B THAPOCUCTEMY JOHKHO
BBITIOJTHITHCSI YCJIOBHE, MPU KOTOPOM B JIPEBOBUIAHOU
CTPYKTYpe HE MOTYT OBITh YCTaHOBJICHBI PETYJISITOPHI
Ha BCEX BETBSIX: KOJHMYECTBO PETYIATOPOB JIOIKHO
ObITh MeHbIIe uiak paBHO Ny — 1, rme Ny — KoJu4ecTBO
BETBEH.

TakuM 00pa3oM, MpU YCTAHOBKE PETYJISATOPOB B
TUAPOCUCTEMY JOJDKHBI BBITIOJMHSTHCS YCIOBHS: Oolee
OJIHOTO PEryyiiTopa He JOJDKHO OBbITh YCTAHOBJIEHO B
JINHEWHON CTPYKTYPHOM B3aUMOCBSI3H; KOJUYECTBO
PEryJsTopoB AOJKHO ObITh MEHbIIE WJIH PaBHO KOJU-
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4YECTBY BETBEH, COEAMHEHHBIX C OOLIUM Y3JIOM, MUHYC
OJIHA B CUCTEMAX C CETEBOM JPEBOBUIHON CTPYKTYPOH.
ITocnenoBarenbHble MPUOIMKEHUS TIPU YCTAHOBICHUN
HEOOXOUMOTO TOJIOKEHHS 3aTBOpPA IO3BOJIIOT BBIBE-
CTU CUCTEMY Ha TpeOyeMblil CTallMOHApHBIN pEexXuM 3a
KOHEYHOE BpeMs. BEINOIHEHNE YCIOBUSA CKOPOCTH IIe-
pEMEILICHUST 3aTBOPOB B JAPOCCEIUPYIOLIEH apMarype
NO03BOMIAET U30exkaTh (PakTOpoB 0OpPa30BAHUS «B3AUMO-
B030Y)KJalONINX» THAPABIMYECKUX BOJH.

Jlureparypa:

1. Kopoaes M.C. Pa3paboTka u HcclIeoBaHHE TEXHHKO — TEXHOJOTH-
YECKHUX IapaMeTPOB PEryIUpPOBAHUs CUCTEM IOJJEP)KaHUs ILUIACTO-
BOro aasieHus: Jucc. ... kaua. TexH. Hayk. — Tiomens, 2008. — 164
c.

2. Kpacuora E.I., I'payeB C.U. [IporHo3upoBaHre KOHACHCATOOTIA4H
Ha ycraHoBKe PVT-cooTHoweHuit npu paspaboTke 3anexeil YpeH-
roiikoro Mectopoxuenust / B ¢6. IIpo0ieMsl T€oIorHn U OCBOCHHS
Henp. Tpyast XVI MexyHapoAHOrO CUMIIO3MYyMa MM. aKaJeMUKa
M.A. Ycosa. — Tomck, 2012. — C. 97-98.

3. Kpacnosa E.W., I'paueB C.1. OueHka m1acTOBBIX MOTEPh KOHACHCA-
Ta [pY HEPaBHOMEPHOM BBOjE 00BEKTOB B pa3paborky // ['eonorus,
reorpadus u rinobansHas sueprust. — 2012, — Ne 4 (47). — C. 016-
019.

4. KpacHosa E.W. BiusiHus nepeTtokoB He(TH Ha KOHJICHCATOOTa4yy B
YCIIOBHSIX pa3paboTKH ra30He()TEKOHACHCATHBIX MECTOPOXKACHNUH //
Teonorus, reorpadus u rodanbHas sHeprus. — 2012, — Ne 4 (47). —
C. 068-071.

5. Kpacuopa E.U., 3otoBa O.I1., Cuskos I1.B. [Ipumenenune cenextus-
HBIX MaTepHAJIOB IS OTPaHUYEHHS BOJOIPUTOKOB Ha MECTOPOIKIIe-
uusix 3anagnoit Cubupu / Axamemudeckuit xxypHan 3anaanoi Cu-
oupu. —2013. — Tom 9, Ne 4. — C. 17-18.

6. Kpacnosa T.JI. [IpumenHenne XHUIKOCTHOTO Gapbepa C IEIbI0 orpa-
HUYEHHS MPOpPHIBA BEPXHETO Ta3a M MOJIOMIBEHHOW BOIBI B HedTs-
HOIl TUIACT M yBeJW4YeHHUs mpeaensHoro aebura // Hedts u ras. —
1997. - Ne 6. — C. 27.

7. KpacunoBa T.JI. TexHUKO-?5KOHOMHYECKOE 00OCHOBAHUE TUAPOANHA-
MHYECKHX CIIOCOOOB OrpaHHYEHHUS IIPUTOKOB ITOJJOIIBEHHON BOIBI U
BEPXHET0 ras3a npu pa3padoTke BOJOHEDTIHBIX U He(TEra30BbIX 30H
MECTOPOXKACHUH: ABTOped. mucc... KaHI. TeXH. Hayk. — Tro-
MeHb,1998.

8. Kpacuosa T.JI. KorTpomns 3a koHycooOpa3oBaHHEM IpH pa3padoTke
He(Tera3oBbIX 3alexeil ¢ MOIOUIBEHHOH Bonoit // ['eonorusi, reodu-
3WKa ¥ pa3paboTka He(TSIHBIX M Ta30BBIX MeCTOpOXIeHHH. — 1997.
—Ne4.-C. 38.

9. Kpacnos 1., Camyiinosa JI.B., Cusxos I1.B., 3otoa O.I1. Oco-
OCHHOCTH 3KCIICPUMEHTAIBHBIX HCCICJOBAHN MHOTOKOMIOHECHT-
HbIX cucreMm Ha PVT-ycranoske Chandler Engineering // Akagemu-
yeckuil xypHan 3amaanoit Cubupu. — 2013. — Tom 9, Ne 5 (48). — C.
104-18.

10. KpacuoB N.1., Camyitnosa JI.B., Kpacuoa E.U., Jlanyruna E.C.
TloBBIIIEHHE KOMIIOHEHTOOTaYH B YCJIOBHUSX pa3paboTKH HedTera-
30KOHJIEHCATHBIX MeCTOpOXxeHui // Axamemuueckuii xypHan 3a-
nanHoit Cubupu. — 2013. — Ne 3 (9). — C. 109-110.

11. Kpacnosa T.JI., Tenko A.Il. OG0CHOBaHME TEXHOJOTHYECKHX pPe-
JKMMOB pabOTHI HECOBEPLICHHBIX CKBXKUH, IPESHUPYIONINX HedTera-
30BbIE 3aJIEKH C TMOAOIBEHHON Booii // HedbrempomsicioBoe nero.
—1997. - Ne 4-5. - C. 2.

12. TemkoB A.IL., Kpacuosa T.JI. PacdeT ONTHMAIBHOTO MECTOIOIOMKE-
HUS U 1eONTa TOPH30HTAIBLHON CKBaXKUHBI, APEHUPYIOIIEeH Hedrera-
30BYIO 3aJIeXb C MOAOUIBEHHO# Booit // [eomorus, reodmsuka u
pa3paboTka He(TIHBIX M ra30BBIX MecTOpoxaeHuil. — 1997. — Ne 6.
—C. 34.

ONITHUMH3AILIHUSA ITIPOIIECCA
IIAAHHUPOBAHMUSI TTHC HA
HECTALITHOHAPHBIX PEXXMMAX
SHABTPAITMH OAS YCAOBHH
MECTOPOXKIEHHUH TIIII «YPAHHE®TETA3»

E.C. Bopobvéea, T.B. KysemuHa

®uanas 000 "AYKOWA UHKUHUPHHT"
"KoraasiMHUITVHed 1" B r. TromeHH, r. Tromens, Poccus

E-mail aBTopoB: VorobevaES@tmn.lukoil.com

BaxxHoii cocTaBinstomeil KOHTpods 3a pa3padort-
KOH He(TSHBIX M Ta30BbIX MECTOPOXKIACHHUN SIBIIAETCS
IIaHupoBanue wuccienopanus [1-3]. IlmanupoBanue
WCCJICJIOBAHUS JIOJDKHO MUHUMH3UPOBATh MHOTHE IMIPO-
OJieMbl, HalpuMep, CHJIBHOE BIUSHHE oObeMa CTBOJA
CKB@)XWHBI, HEMpeIHAMEPEHHbIE W3MEHEeHHUs aebura
caMOl CKBa)KMHBI TIPU UCCIIEAOBAHUH, a TAKXKE HU3Me-
HEHHUs JOeOMTOB pSIOM PACIOJOKEHHBIX CKBAXKUH.
[MpoextupoBanue I'IVC HEOOX0AUMO AJISt TOTO, YTOOBI
MOKa3aTh, YTO TMPEIJIOKEHHOE TUAPOANHAMUYECKOE
WCCJICJIOBAHUE BBHITIOJNHSIET MOCTaBIEHHbIE 3adaduu [4,
5].

[Ipn 1utaHMpOBaHUM Tpollecca THAPOIUHAMHYE-
CKHUX HCCIICZIOBAaHUN Ba)XHBIM SBISETCS NPABUIbHBIN
BBIOOp MeToja wuccienoBaHus (MHIWKATOPHOW aua-
rpammbl — U1, nanenust nasnenus — KIIJZI, BoccTtanoB-
nenusi gasieHuss — KBJI, BoccTaHOBIEHUS YpOBHSI —
KBY), ontumansroil TexHosnoruu I'JIU, TexHomoruyie-
CKHUX TapaMeTpOB HCCIECNOBaHWMA NJIsl TOJYYeHUS He-
o0xoxnmoit nHpopManuu.

Cy1iecTByeT TpH BO3MOXHBIX METOJIa TPOCKTHPO-
Banwmst ['JIVC:

1. MonenupoBaHue MOBEACHUS JABJICHUS B CKBa-
KUHE, 33]]aBasi 3Ha4eHUs (DUIBTPAIIIOHHBIX CBOHCTB H
TIACTOBOTO JIABJICHUS C MIOMOIIbIO U3BECTHBIX CHMYJIIS-
topoB (ITO PanSystem Weatherford International,
Saphir Kappa Engineering, Testar).

2. OmpenesneHre KIIOYEBBIX JIEMEHTOB HCCIENO0-
BaHISI: OKOHYAaHUE BIUSHHUA >PQeKTa CKUMACMOCTH,
Havaja pagualibHOTO MPUTOKA C TIOMOINBIO CYIIECTBY-
IOIINX PacYEeTHBIX (HOPMYIL.

3. IlpoBeneHue uccieaoBaHus 6€3 ero MPOCKTHPO-
BaHUSI.

PaccmoTpum moapoOHee Bce TpH MOJIXO7a, HAUH-
Hasl C MOCIIEIHETO.

Tpetuii MeTOA WCIONB3YIOTCS ISl MCCIEIOBaHUI
Ha MECTOPOXKJEHUIX, HAXOIAIIMXCS JIMOO HAa Hadallb-
HOU cTamuu pa3paboTKH, NUOO MPUHATHIX Ha OamaHC
MIPEIPUATHS C YK€ CYIIECTBEHHBIM TIEPHOJIOM HX JKC-
IUTyaTalui, HO 0e3 JOCTaTOYHONH HCTOPHYECKOW WH-
(hopManMOHHOW OCHOBBI (0 JeOUTaX CKBaXKUHBI, C Ka-
KHMH TITyIIepamMu paboTaiia CKBaXHHA, U T.J.). B Takoit
CUTyallMM UCIOJb3yETCsl HAKOIUIEHHBIM OINBIT UCCIIENO-
BAaHHM C COCETHUX MECTOPOK/ICHUH.
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Hamnbomnee mpocTeIM M pacrpoCTpaHEHHBIM METO-
nom nipoektupoBanus I'JIUC siBnsieTcst BTopoit MeTon —
OTIpeNleNIeHNe KIIOYEBBIX JIIEMEHTOB HCCIICTOBAHMS.
JocTtaTogHo paccuyWTaTh BpeMs Hadala pamudagbHOTo
MIPUTOKA YKUIKOCTH B CKBaXXHHY.

[lepBbIii METOMT TOCTATOYHO JJIUTENBLHBIN, TPEOyeT
MHOXECTBO PacyeTOB ISl HAXOXKICHUS IIpenrnosarae-
MOTO W3MEHEHHs [aBJICHUS, WCHONB3YS YHCICHHYIO
Mozens mracta. OH HanOonee TPyI0eMOK, HO SBIISCTCS
CaMBIM TOYHBIM.

B paGote paccMOTpeHBI TIEPBBIN ¥ BTOPOH METOIBI
Ha TnpuMmepe peanbHbIX ckBaxkwH TIII «YpaiinedTte-
ra3», a TaKke Hamboiee XapaKTepHBIE OCIOKHCHHS,
BO3HHKAIOIIUE TIPH TPOBEICHUN THUAPOIMHAMIYCCKIX
WCCIICIOBAHNH, BBISBICHHBIE Ha MECTOPOKICHHUSIX 3a
niepuox 2014-2015 rr.
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HCCAEIOBAHHE 'A30KOHIEHCATHOH
XAPAKTEPUCTHKH ITPH PASPABOTKE
HE®TETA30KOHAEHCATHBIX
MECTOPOXKIEHHHU

B.B. HnakuH, B.A. Tanunun, A.B. Cosoebes,
M.B. I'ycvo, E.M. 3esizur, M.P. Henamos, 3.H. I'aceimos

Tromenckuii THI'Y, r. Tromens, Poccusa
000 «AYKOMA» 3anaguas Cubups, r. HUKHeBapTOBCK,
Poccua

VYrneBoopoapl Ta30KOHJIEHCATHBIX MECTOPOXKe-
HUH TIpU TUTACTOBBIX TEPMOOAPUUECKUX YCIOBHUAX
HaxoJATCS B Iapora3oBOM COCTOSIHUM, a TIacTOBas
cucTeMa He(TSHBIX 3alIe)Kel B KUJAKOM COCTOSIHHH [1,
2, 3]. OcOOEHHOCThIO TAa30KOHJICHCATHBIX MECTOPOXK-
JICHUM SIBIISIETCS PETPOrpagHOE BBIMAIEHUE U3 IIACTO-
BOTI'O Tra3a BBICOKOKHUISIINX YTJIEBOJOPOAOB MPU H30-
TEPMUYECKOM CHIKEHHHU TJIACTOBOTO JABJICHHS B MPO-
mecce pa3paboTku 3anexu. M3BecTHO, 4TO conepxaHue
KOHJIEHCaTa B IIJJACTOBOM I'a3€ ONPEAEsAeTCs yCIOBUsI-
MU (pOpMUPOBAHUS 3aJICKH, CTEIICHBIO €¢ HACHIIICHHO-

CTH, HAIMYMEM HE(PTSHOH OTOPOUYKM MU COCTABOM ILIA-
cToBoit HedrH [4, 5, 6].

Ilenmpro wWcclemoBaHMil Ha Ta30KOHICHCATHOCTH
ObUIO  OmpejeleHue MapaMeTpoB W IOKaszaTelnei, sB-
JSIOIUXCSA MCXOMHBIMH IAaHHBIMH U HPOEKTHPOBA-
HUS U KOHTPOJS 3a Pa3pabOTKOM Ta30KOHICHCATHBIX
3anexxed. [Ipu mccinenoBaHnM CKBaKMH CHavala orpe-
JENSIOTCs (a30BBIA W YTIIEBOJIOPOIHBIH COCTABHI T'a30-
KOH/IEGHCATHOH  CMeCH Ha  CTagdl  OTBITHO-
MIPOMBIIIICHHON pa3pabOTKH MECTOPOXKICHHUS, a 3aTeM
MIPOTHO3HUPYETCS N3MEHEHUE B POIIECCE SKCIUTyaTallnu
B cHcTeMe "IJiacT — CKBaKuHa — cenaparop". Obopymo-
BaHUE, IPUMEHAEMOE TIPU UCCICAOBAHUN CKBAKHH Me-
TOJOM YCTaHOBHBIIHXCSI OTOOPOB MOKHO Pa3lIeiuTh Ha
IIBa TUMA: TTyOMHHBIE TPUOOPHI U KOMILIEKCHI, IIPeIHa-
3HaYEeHHBIE I 3aMepa MapaMeTpoB padOTH CKBAKUHBI
HETIOCPEICTBEHHO Ha 3a00€ W MO CTBOJY CKBAKUHBI U
YCTBEBOE MCCIIEN0BaTENbCKOE 00opymoBanue [7, 8, 11].

B mpormecce reonoropazBeqovHBIX paboT M dKC-
IUTYaTallHOHHOTO pa30ypUBaHUS 3aJICKEH HIKHEMEIO-
BOr0 MPOAYKTUBHOTO KomIuiekca EH-SIXuHCKOrO Me-
CTOPOXJICHHUS HCIbITaHO 112 00beKTOB B 32 pa3Bemod-
HbIX ¥ 110 00BEKTOB B AKCILTyaTAIIMOHHBIX CKBaKHHAX.
N3 212 00bekToB uctbiTanug B 133 moirydeHsl IPUTO-
K¢ CBOOOJHOTO Ta3a, B 19 npuToku HehTH U B 26 TIpH-
TOKHW TUIacTOBOM Bonbl. B 31 oObekrax ompoOoBaHUs
MOJTY4€HBI CMEIIaHHBbIE MPUTOKH, B TOM uncie: B 11 —
He(TH U CBOOOHOTO rasa, B 9 — HehTH U BOJIBI, B IATH
— rasa W BOABI U B MIECTH O0BEKTaX OAHOBPEMCHHBIC
MPUTOKH He(TH, TUIACTOBOU BOIBI M Ta3a, B OJHOM —
BOJIa C TUICHKOH HedTH, B TPEX 00BEKTaX MPUTOKH OT-
cytcTBytoT [2, 9, 10].

WuTepBansl HCHBITAaHUS U KOJIHYECTBO OOBEKTOB
HaMEYaJUCh WCXOAS W3 OOIIeH T'eOJOTHYECKON H3y-
YCHHOCTH Ha OCHOBE HHTEPIIPETAlHU PE3YJIbTaTOB
MIPOMBICIIOBO-TEO(DU3NIECKUX HCCIEAOBAHUN CKBAKHH
W W3y4YeHHUs KepHOBoro marepuana. [lpm BeIoeneHun
O00BEKTOB [UIS HCIBITAHHUS W HCCICIOBAaHUS B pa3Be-
JNOYHBIX CKBOKUHAX YUYUTHIBAJICS CICAYIOIIUA KOM-
IUIEKC pelIaeMBIX 3a1ad:

— BBIACHEHHE U U3YY€HHUE NMPOIYKTUBHOCTH U TH]I-
POIMHAMHYECKHUX NapaMeTpOB Pa3lIMYHBIX THIIOB KOJI-
JIEKTOPOB;

— onpenenenue nmonoxenus [ BK, 'HK u BHK;

— u3y4eHHe oOmIeH TUAPOreoorHYeckoi obcra-
HOBKU C LEJIbIO BBISICHEHHS MMHEpaU3alluH I1acTo-
BBIX BOJI U PeXHUMa 3aJIexKeH.

lNazoguHamMuueckue ucciegoBaHUsl MPOBEIECHBI 1O
37 ra3oHachIIEHHBIM UHTEpBajaM B 20 pa3BeI0YHbIX U
1o 86 ra3oHachIEHHBIM HHTEpBallaM B 85 sKcILTyaTa-
LMOHHBIX CKBaXHHAaX. B OTOENbHBIX pa3BelOYHBIX
cKkBakMHax (CkB. 455, 463) uccieoBaHUsAMHU OXapak-
TEPU30BaHbl PAa3JIMYHbIE YACTHU MPOJYKTHBHOI'O paszpe-
3a. B skcmnyaraniMoHHOM CkB. 233 COBMECTHO Hccie-
JIOBAHBI TLUIACTHI BYgl'Z u Byloz. Tak, B sKcIITyaTau-
OHHBIX CKBa)KMHAaX BbIOOp WHTEPBAJOB ONPOOOBaHUS

48 Arxademuueckuii kypHan 3anadHoii Cubupu

Ne 5 (60), Tom 11, 2015



EcmecmeeHHble HAyKu

OCYHICCTBIIAJICA C LCJIbKO IOJYYCHUA YCTOI\/'I'-II/IBI)IX
IMIPOMBIIUICHHBIX MPUTOKOB ILIACTOBOT'O (bmonz[a JJIA
OIIpCACIICHNUA PCAJIbHOIO0 COACPKAHUA KOHACHCATA B
IJ1aCTOBOM ra3sc.
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I9KOAOI'HA

YCAOBHSA TPYOA KAK IIOKASATEAD
IIPOPECCHOHAABHOI'O PUCKA

HA OBOTATHTEABHOM KOMIIAEKCE
XPHU30THAOBOTI'O I[TPOU3BOJACTBA

A.B. Anexcees, A.K. Hz0ernos, M.K. Tunemucos
Kaparanguackuit 'MY, r. Kaparanna, Kazaxcran

E-mail aBTopon: Alekseevwkgmu.kz

[IpoGnembr mpodeccuoHadbHO OOYCIOBICHHBIX
3a00JIeBaHUM OCTPO CTOST B psAe OTpaciieil TopHOI0-
ObIBarOIEl MPOMBIIUICHHOCTH, HE HMCKIIOUEHHEM $SB-
NSeTCsT U XPU30TUJIOBasg. MeponpusaTusi 1Mo OlLeHKe U
VIOpaBICHUIO MPO(ECCHOHANBHBIM PUCKOM Ha TPOU3-
BOJICTBE, HAlpaBJICHHbIC HA O3JOPOBJICHUE YCIOBUI
TpyZa, CHIDKEHHE YpOBHS 3a00JI€BAEMOCTH M IPOU3-
BOJICTBEHHOTO TpaBMaTH3Ma, HallelieHbl Ha pelleHue
JaHHBIX MpoOsieM. OIHUM M3 OCHOBHBIX IOKa3aTelen
MpO(EeCCHOHANBHOTO PUCKA SIBJISIIOTCS YCJIOBHS Tpyla
pabOTHHKOB.

LHenpro nmaHHOW paboOTHl SBWUJIACH OILIGHKA
yCIOBUI TpyAa M IoKazarens MpogecCHOHANBHOTO
pucka Ha OOoratutenbHoM Komruiekce (OK) xpuzoTu-
JIOBOT'O IIPOM3BO/ICTBA.

AHanu3 ycloBUH TpyAa IpPOBOAMICS B COOTBET-
ctBuu ¢ PykoBoncTBoM «I MrMEHMYECKUE KPUTEPUU
OIICHKH M KJjaccu(UKaluy yCIOBUM TpyJa MO MoKaza-
TEJsIM BPEIHOCTH U OMAcHOCTH ()aKTOPOB MPOU3BOJ-
CTBEHHOM Cpeabl, TSHXKECTU U HAIIPSXKEHHOCTHU TPYAOBO-
ro npoueccay AJI3 PK Nel.04.001.2000. Hccnenoa-
HUEM TIPOBEJIeHBI Ha 125 pabounx mecTax ciecaped u
AJIeKTpocTecapeil Mo PeMOHTY U OOCITYy>KUBaHUIO 000-
pynoBanuss OK AO «KocraHalickue MHHEpalbDy —
€JIMHCTBEHHOTO MPEINPUATHS MO J00bue U odorarie-
Huto xpusotwina B Kaszaxcrane. Omuenka mpodeccuo-
HAJIFHOTO PHCKA TPOBOAMIACH COTJIACHO ITOJIOXKEHUHN
PyxoBoncta «IIpodeccnoHanbHBI PUCK IS 310pO-
Bbs paOOTHHUKOBY 1o penakuueit H.®.13meposa.

[IpoBeneHHBIMH HCCIIEIOBAHUSMU YCTAHOBJICHO,
9YTO OCHOBHBIMU HEOJAroNnpHATHBIMH (aKTOpPaMHU TpPY-
JIOBOTO Tpoliecca B JaHHbIX npodeccusx OK spnstoTcs
l'IpOI/I3B021CTBeHHBII71 mryM, MpOMBIIUICHHAA IbLIb, CO-
JiepKaias Xpu30THI, a TaK ke TSDKECTh U HaIpsKeH-
HOCTB TPYIOBOTO TpoIiecca.

B pesynprare KOMIUIEKCHON THUTHEHO - (pru3noino-
TUYECKON OIICGHKH MPOM3BOJICTBEHHBIX (HaKTOPOB OC-
HOBHBIX mpodeccuit OK, ycrmous Tpyma ciecapeil u
AJIEKTpOCTecapeil Mo PeMOHTY U OOCITYy)KUBaHUIO 000-
PYJOBaHHUs OLICHEHBI KaK BpelHbIe 2-i cTeneHu (Kimacc
3.2). CooTBeTCTBEHHO paboTa B IaHHBIX YCIOBHSAX MO-
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EcmecmeseHHble Hayru

ET BBI3BATh CTOHKHE (PYHKIMOHAIHHBIC U3MCHEHUS B
opraHusMe paOOTHHKOB, NPUBOJUTH K YBEIUYCHHUIO
yycna 3a00JIeBaHUN ¢ BPEMEHHOH yTpaTod TpymocCIo-
COOHOCTH, a MPH ITUTEIHHOW SKCTIO3UINH K TOSBIE-
HUIO HAYalbHBIX MPHU3HAKOB WX JIETKUX (OPM IIpO-
(heccOHANBHBIX 3a00JICBaHHA.

YpoBeHb MPO(EeCCHOHANBHOIO PHCKa IO IOKasa-
TENIO KJlacca YCIOBHH TpyZAa MO CTENCHU BPEIHOCTH U
OIMacHOCTH (DaKTOPOB MPOHM3BOIACTBEHHON CpEnbl, Tsi-
KECTH M HAIPSHKEHHOCTH TPYIOBOTO IpOIEcca OIpe-
JIeJIeH KaK «CpeIHUH (CYIECTBEHHBIN) PUCK» TpeOyro-
IIUH MEPBI IO CHIKEHUIO.

Pe3ynpTaThl MpOBENEHHBIX HCCIEIOBAHUM SIBIIS-
IOTC  OOOCHOBAaHHOW TNPUYMHOW  HEOOXOIUMOCTH
VIOyJIIeHWsT YCIIOBHH TpyHa, BHEIPEHUS CHUCTEMBI
yIpaBlieHus MPO(PECCUOHANEHEIM PHCKOM H TEM ca-
MBIM COXPaHEHHS U YKPEIUICHHUS 3T0POBBS pAOOTHUKOB
OK AO «Kocranaiickue MUHEPATBD).

OITPEAEAEHHE I'PAHHII 30HBI
CAHHUTAPHOH OXPAHBI BOJO3ABOPA
r. IPOCAABASI HA PEKE KOTOPOCAB

A.U. Axpemenrko, FO.C. Kawuerros
ApocaaBckuii I'TY, r. IpocaaBas, Poccusa

E-mail aBTopoB: kashenkovys@ystu.ru

Hacrosmas crates COTEpKUT pe3ylbTaThl padOTHI
mo TIepBoMy OJTamy 1o nporoBopy Ne 27/13 or
09.09.2013 r. ¢ ABTOHOMHOW HEKOMMEPYECKOW opra-
Hu3auuet HayuyHo-mccnenoBaTeNnbCKUil — MPOEKTHBIN
nactutyT «Kamactp» (AHO HUIIU «Kamactp») mo
TeMe «COOp HMCXOOHBIX NAaHHBIX W MaTEpPHAIOB LIS
pa3paboTKH MCXOIHO-Pa3peIINTEILHON TOKYMEHTAIIH
Ha Bomo3abop OAO «CnaBHedpTp-AHOC» Ha
p- Kotopociby.

Bono3zabop HaxomuTcs Ha mMpaBoM Oepery pekd
Kotopocns B uepte ropona Spocnars (Tadm. 1).

Tabnuya 1
Jannsie o pexe Koropocis B paiione Bogozabopa OAO
«CnaBHed1s-THOCY

Hazpanue pexu Kotopocib
Paccrosare Bomo3zabopa OT yCThsl, KM 7,4
IInomane BogocOopa pexu B CTBOpe 6325
B0J103200pa, KM

30Ha CaHUTApHOM OXpPaHbl MCTOYHUKA MUTHEBOIO
BOJIOCHA0XKECHHS CO3/IaeTCs C LENNBI0 CAHUTAPHOM 0Xpa-
HBl OT 3arps3HEHUS WCTOYHHKOB BOJOCHAOXKEHHUS U
BOJOIIPOBOJIHBIX COOPY)KEHUH, a TaKKe TeppUTOPUH,
Ha KOTOPBIX OHHM PacHoJIOKeHbl. 30HbI CaHUTAPHON
OXpaHbl HICTOYHUKOB IMUTHEBOTO BOJOCHAOXKEHUS yCTa-
HaBJIMBAIOTCS B COCTaBe Tpex MosicoB. [lepBwlil mosic

BKIIIOYAET TEPPHUTOPHUIO PACIIONIOKEHHS BOJ03a00DPOB,
IUTOIIAI0K BCEX BHUIOB BOJOIPOBOIHBIX COOPYKEHUH U
BOJIOTIPOBOAIIEr0 KaHanma. Ero HasHadeHne — 3ammra
MECT BOJI03a00pa W BOJ03a0OPHBIX COOPYKCHHU OT
CIIy4aifHOTO FUIM YMBIIUIEHHOTO 3arpsi3HEHHS U TIOBpe-
)kaeHus. [loatoMmy B mepoBoM mosice BBOAUTCS CTPOTUH
CaHWTapHBIH pexuM. Bropoit m Tpetwmii mosic (mosica
OTpaHMYCHHUN) BKIIOYAIOT TEPPHUTOPHIO, IpEeTHA3HA-
YCHHYIO JUTS TPERYNPEXACHHS 3arPs3HCHUST BOABI UC-
TOYHHKOB BOZOCHaOKeHUs. [Ipum ompeneneHnn pasme-
POB TOSICOB 30HBI CAaHWTAPHOH OXpaHBI HEOOXOIUMO
YUUTHIBATE BPEMS BBDKHBAEMOCTH MHKPOOPTaHH3MOB
(2 mosic), a IS XUMHYECKOTO 3arps3HeHMs — TajJbHOCTh
pacmpocTpaHeHus, IPUHUMAs CTaOMIEHBIM €r0 COCTaB
B BogHOU cpene (3 mosic). 30Ha CAaHUTApHOW OXpaHbI
BOJIOTIPOBOJIHBIX COOPYKEHUI M BOJOBOJOB, PACIIONIO-
KCHHBIX BHE TEPPUTOPHUU Bomo3abopa, COCTaBISIET
MIEPBEIA TOSIC (CTPOTO PEX¥Ma), BOIOBOIOB — CaHU-
TapHO-3aIIUTHYIO TOJIOCY.

B cootserctBum ¢ CanlluH 2.1.4.1110-02, rpann-
1A 1ep8o2o NOsCA 30Hbl CAHUMAPHOU OXPAaHbl TIOBEPX-
HOCTHOTO HCTOYHHKAa BOJIOCHAOKEHHS (BOJOTOKA)
YCTaHABIMBACTCS B CIEAYIOMINX peaeax:

— BBepX no teueHuto — He meree 200 M oT Bojo03a-
oopa;

— BHM3 110 TeueHuro — He menee 100 M ot Bomo3a-
oopa;

— IO TIpWJIETaIoIeMy K Bomo3abopy Oepery — He
meree 100 M OT JMHHMM ype3a BOJBI JIETHE-OCCHHEH
ME)KCHH;

— B HalpaBJICHUHN K IPOTHUBOIIOIOKHOMY OT BOJIO-
3abopa Oepery npu mupuHe pekn MeHee 100 M — Bes
AKBaTOPHS W MPOTHUBOIOJIOKHBINA Oeper mupuHOu 50 M
OT JIMHUM ype3a BOABI IIPH JIETHE-OCCHHEH MEXCHH,
npu 1mHpuHe peku 6onee 100 M — monoca akBaTopuu
mupuHor He MeHee 100 M.

I'panunia 6mopozo nosica 3onvl canumapHo oxpa-
Hbl BOIOTOKOB OIPENENACTCS B 3aBHCUMOCTH OT TIPH-
POIHBIX, KIUMATHYECKUX WM THUAPOJIOTHIECKUX YCIIO-
BHiA. B mensx MHUKpOOHOTO CaMOOYHINEHHUS TPaHMIA
BTOPOT'0 TOsICa TOJDKHA OBITH yIalieHa BBEpX IO Tede-
HUIO OT BOJ03a00pa HACTOJNBKO, YTOOBI BpeMsl IIpodera
10 OCHOBHOMY BOJIOTOKY U €TI0 IPUTOKaM, IIPHU pacxojie
BOJIBI B BOJIOTOKE 95% o0ecredeHHOCTH, OBUIO HE Me-
Hee 5 cyrok — st A, b, B u I, a taxke A xknumaru-
YECKHUX PalioHOB M HEe MeHee 3-x cyTok — mis | /], 11b, B,
I, a Take Il knumatuueckoro paiioHa. CkKopocTh
JBYDKEHUS BOABI B M/CYTKU MPUHUMAETCS YCPETHEHHON
0 IIKMPHUHE U JUIMHE BOAOTOKA WIU JJISl OTJENIbHBIX €r0
YYaCTKOB NIPHU PE3KUX KOJIEOAHUAX CKOPOCTU TEUEHHS.
I'panuna BTOpOro mosica 30HBI CAHUTAPHOH OXpaHbI
BOJIOTOKA HIYKE IO TEUYEHUIO JOKHA OBITh OIpelieeHa
C Y4eTOM HCKIIIOUEHUS BIIMSHUS BETPOBBIX OOpPaTHBIX
TeueHuil, Ho He MeHee 250 M oT Boj03abopa. bokoBwie
TPaHUIbl BTOPOTO MOsica 30Hbl CAHUTAPHON OXpaHbl OT
ypes3a BOJIbI IIPH JIETHE-OCEHHEH MEXXEHH JI0JKHBI OBITh
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PAcCIIONIOKEHBl HA PACCTOSHUM: IPU PABHUHHOM pellbe-
(e mecTHOCTH — He MeHee 500 M; IpU TOPUCTOM PEllb-
ede MeCTHOCTH — JJO0 BEpLIMHBI IEPBOTO CKJIOHA, 00pa-
IIEHHOTO B CTOPOHY UCTOYHUKA BOJOCHA0XKEHUS, HO HE
MmeHee 750 M mpu nosioroM ckioHe U He MeHee 1000 m
TIPU KPYTOM.

I'panunel mpemveco nosica 30Hbl CAHUMAPHOLL
OXpaHul MOBEPXHOCTHBIX UCTOUYHUKOB BOJOCHAOMXKEHUS
Ha BOJOTOKE BBEPX M BHU3 IO TEUECHUIO COBHAMAIOT C
rpaHULIaMH BTOPOro mnosica. bokoBblE I'paHMIBI TOJIXK-
HBI IPOXOAUTH IO JTUHUU BOJOPA3/AEIOB B Mpeaenax 3-
5 KUJIOMETPOB, BKIIIOYAs IPUTOKU.

I'panuna nepsoeo nosca 3onvl canumapHou oxpa-
Hbl  8OOOMPOBOOHBIX COOPYIHCEeHUU TIPUHUMAETCS Ha
PacCTOSHUM OT CTEH 3aIlaCHBIX U PETYIMPYIOIIUX EM-
KocTel, (PMIBTPOB U KOHTAKTHBIX OCBETJIMTENICH — He
meHee 30 M; OT BOJOHANOPHBIX OarieH — He MeHee 10
M; OT OCT&JIbHBIX MOMEIIEHHH (OTCTONHHKH, peareHT-
HOE X035IICTBO, CKNaJ| XJIOpa, HACOCHBIE CTAHIUU U JIp.)
— He MeHee 15 m.

30Ha CaHUTApHOW OXpaHBl BOJOIPOBOIHBIX CO-
OpY’KEHUH, pacloIoKEHHbIX BHE TEPPUTOPHH BOJ03a-
0opa, MpeacTaBICHA MEPBBIM MOSACOM (CTPOTO PEXU-
Ma), BOJOBOJOB — CAHUTAPHO-3aIIUTHON TOJOCOM.
I'panuna nepBoro mnosica BOJOMPOBOJHBIX COOPY>KECHUN
IpUHUMaeTcd Ha paccTosHUM: (1) OT CTeH 3amacHbIX U
PETYNUPYIOIIUX €MKOCTeH, (UIBTPOB M KOHTaKTHBIX
ocetnuteneil — He meree 30 M, (2) OT BOJOHAMTOPHBIX
OameH — He MeHee 10 M, (3) OT oCTaIbHBIX TOMEIEHHUH
(OTCTOWHUKHM, peareHTHOe XO3AWCTBO, CKJIaJ XJIopa,
HACOCHBIC CTaHIMH U JAp.) — He MeHee 15 m. llupuna
CaHWTApHO-3aIUTHON IOJIOCHI BOJOBOJIOB YCTaHABIH-
BaeTcs M0 00€ CTOPOHBI OT KpailHMX JMHUHA BOAONPO-
BOJIa Ha paccTosiHuu He MeHee 10 M mpu nuaMmerpe Bo-
noBogos 10 1000 MM u He meHee 20 M Ipu [uameTpe
B0I0BO/IOB Oosiee 1000 MmM. B ciiyuae HeoOXoquMoOCTH
JOMYCKACTCsS  COKpAIlleHHE ILIMPHUHBI  CAaHUTApHO-
3aIIUTHON TOJIOCHI ISl BOJIOBOJOB, MPOXOJSAIIUX IO
3aCTPOECHHOM TEPPUTOPHUU.

B cootBerctBuu ¢ CanlluH 2.1.4.1110-02, rpanu-
I1a TIEPBOTO MOSCA 30HBI CAHUTAPHOM OXPaHBI IMOBEPX-
HOCTHOTO Bozo3abopa Ha p. Kotopocis ycranaBimBa-
eTcs:

— BBepx 1o TeueHuto 200 M;

— BHU3 110 TeueHuto 100 m;

— 1o TpwiierarIeMy K Bogoszadopy oepery — 100
M OT ype3a BOJBI;

— TI0 HaIPaBJICHUIO K IPOTHUBOIIOJIOKHOMY Oepery,
YUUTBIBast, 4TO MHpHHA peku KoTopocmu cocramiser
59,3 M, T0 ecTb MeHee 100 M — BCs akBaTOpUS U NIPOTU-
BOTIOJIOXKHBIN Oeper mmpuHOH 50 M OT ype3a BOJIBL.

I'panunia emopoco nosca 3omvl canumapHoi oxpa-
Hbl TIOBEPXHOCTHOTO Bojmo3abopa Ha p. Kotopocns
YCTaHABIMBAETCSL:

— BBepx 1o TeueHuo p. Kotopocnu Ha ocHOBaHUHU
JAHHBIX O CpPEeIHEN CKOPOCTH IBI)KEHUS PEKU U BpeMe-

HH, 32 KOTOPOE€ MPOUCXOIMT TPOIECC CAMOOYHIICHHUS.
UYrtoObl paccuMTaTh pacCTOSIHUE OT BoJ03abopa 10
BEpXHEH TOYKH I'paHHUIIBI BTOPOTO IOsica 30HBI CaHH-
TapHOI OXpaHbl HEOOXOAMMO CPEIHIOI CKOPOCTh Te-
yenusa (V) yMHOXHUTb Ha BpeMs, 32 KOTOPOE IMPOUCXO-
ouT npouecc camoouunuienus (t). Takum oOpazom pac-
CTOSIHME MOKHO PACCUMTATh I10 CIEeIYIOIeH popmye:

L=V *t roe

L — paccrosiHue OT Bojgo3abopa 10 BEpXHEH TOUKH
TpaHUIIBI 30HBI CAHUTAPHON OXpaHbI, M,

V — cpenHsis CKOPOCTb IBM)KEHHS PEKH, M/C,

t — Bpems1, 3a KOTOpOE MPOUCXOJUT MPOLIECC CaMO-
ountieHus (3 cyTok).

Hcxonst 3 TOro, 4TO CpeiHssl CKOPOCTh TEUEHHS
pexku KoTopocnu mo pacyeram, BBINOJIHEHHBIM Ha OC-
HOBaHMU JaHHBIX SIpOCIaBCKOro LEHTpa MO TUAPOMeE-
TEOPOJIOTUH U MOHUTOPUHIY OKpYXKaloIleil cpeibl, co-
craBisier 0,1 M/c; Bpemsi, B pe3yabTaTe KOTOPOTO MpO-
MCXOIUT TPOILIECC CAMOOYHMIIEHHS COCTaBIISET 3 CYTOK
(259200 cek.), Tak KaKk TEPPUTOPHS PACIOIOKEHHS BO-
nozabopa B COOTBETCTBUHM  CO  CTPOMTEIBHO-
KJIMMaTUYeCKUM PaiOHUPOBAHHEM OTHOCHUTCS K KIIH-
maruueckomy noxpaiiony Il B (CHull 23-01-99. Crpo-
UTeNbHas KIMMAToJIOTHs), TPaHUIa BTOPOrO TIosica
BBepx mo teueHuro cocraButr 0,1 m/c *259200c¢ =
25900 m.

— BHM3 110 TeueHuto p. Kortopocnu 250 m;

— 10 TpuJIeTaroleMy K Bojgozabopy oepery 500 m
OT ype3a BOJIBI IIPH JIETHE-OCCHHEH MEKEeHH, YUUThIBas
PaBHUHHBIN penbedh) MECTHOCTH;

— I10 HAIPaBJICHHIO K ITPOTHUBOIOIIOKHOMY Oepery
500 M oT ypesa BOABI TpH JIETHE-OCEHHEH MEXEHH,
YUUTHIBasi pABHUHHBIA pelbed MECTHOCTH.

I'panuitel mpemveco nosica 30mbl CAHUMAPHOU
0XpaHsl TIOBEPXHOCTHOTO Boji03abopa Ha p. Kotopociip
yCTaHaBIIUBACTCS:

— BBEpX U BHH3 M0 TeueHUto pekn Koropociu Tak
e, KaK Il BTOPOTO MO0sica, BBEPX IO TEUSHUIO PEKH
25900 M, BHU3 1O TeUeHUIO peku 250 M.

— OOKOBBIE TPaHUIIBl MPOXOJAT MO JIMHUU BOJO-
pas3lenoB B mpejenax 3 KM, BKJIIOYas MPUTOKH PEKH
Kotopocnu (p. [Taxma (ITaxua), p. Bonnens).

Pacuer cpenneit ckopoctu TeueHus pexu Koropo-
ctH mipu pacxone 95% obecreueHHOCTH BBHINTOJHEH Ha
OCHOBE JIaHHBIX SIpOCIaBCKOro LEHTpa MO THUAPOME-
TEOPOJIOTMU U MOHUTOPHHTY OKPY)KAIOILEH Cpelibl.

Cpennsas ckopoctbs TeueHuss peke Koropoctu
(Vcp.) onpenenena mo Gpopmyiie:

Vep. =Q:F,

rue:

Q — cpemHumii MHOTOJETHHH pacxol Boabl 95%
obecnieueHHOCTH B paiioHe Bomozabopa OAO «Cnas-
Hee-STHOCY — 24,5 M*/c;

F — [uIomma s pyciia pekH B epHOJl MEKEHH, M*:

F=bxh

Ccpy
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rae b — mmpuHa pyciia peKd B IEPHOA MEKEHH —
70+80 M,

hep — cpennss TiryOnHa peKn — 0KOIo 4 M.

F=70x4=280 M.

Orcrona V,=24,5:280=0,0875 m/c.

Jns ompeneneHust BepxHell TpaHUIBI 2-TO TOsca
30HBI CAHUTAPHOM OXpaHbl IpuHUMaeM V,=0,1 m/c.

Jluteparypa:

1. CanlluH 2.1.4.1110-02. 30HBI caHUTapHOW OXpaHbIl HCTOYHHKOB
BOZIOCHA0XKEHHUS. ¥ BOJONPOBOIOB MUTHEBOrO HA3HAYCHHUS.

2. TOCT 2761-84. HCTOYHHKH LEHTPAIU30BAHHOTO XO3SHCTBEHHO-
MIUTHEBOTO BOJOCHAOXKEHHs. [ MrHeHHuYecKue, TeXHHYECKHe Tpedo-
BaHHUS U IIpaBmiIa BeIOOpa. MockBa, Ctanmaptuadopm, 2006.

OILIEHKA 3KOAOTHYECKOTI' O PHCKA,
CBA3AHHOI'O C 3ATPSISHEHHEM BO3AYXA
CEAHUTEBHBIX 30H INTPOMBILIIAEHHOTI'O
roroaAa

B.B. 3axapeHxkos, A.M. Onewenrrko, /.B. Cyprxukros,
B.B. KucnuuywvtHa, T.I'. Kopcakxosa, P.A. 'onukos

HUU KOMITAEKCHBIX IIPOOAEM MHUIHEHBI U IIPOGECCUOHAABHBIX
3aboaeBanuii, r. HoBoky3Henk, Poccus

E-mail aBTopoB: ecologia_nie@mail.ru

CoOcTBeHHasi chipbeBas 0aza Mo Mo0bIue MoJes-
HBIX MCKOIAeMBIX OOYCIIOBWJIa MpeobiajiaHne Ha ore
Kysbacca otpacneii MeTanmypru4eckoid W YroJbHOMN
IIPOMBIIIUIEHHOCTU. B IPOMBINUIEHHBIH KOMILIEKC T.
HoBoky3Hellka BXOAAT MeTAJUTyprHYeCKUidl KOMOWHAT
MOJIHOTO IIMKJIA, 3aBOJbl YEPHOH U IIBETHON METaJLTyp-
TUH, TPEINPUATHS YTOJBHOW, CTPOUTEIHHON M MHIIIe-
BOHM TIPOMBIIINIEHHOCTH, YTOJNbHBIE IAXThI, TPU TEILIO-
ANIEKTPOCTAaHIIMK. B ropome cocpemoToYeHO 3HAYH-
TEJIbHOE KOJWUYECTBO MCTOYHUKOB TOCTYIUICHHUS 3a-
TPS3HSIIOIIMX BEIIECTB B aTMoc(epHBbIi BO3AyX Ha
CpaBHUTEIBHO HeOOmbLION Tepputopun. [Ipennpustus
TSOKENBIX OTpaciiel MPOMBILIUIEHHOCTH XapaKTepu3y-
IOTCS HEIOCTaTOYHBIM (DMHAHCOBBIM OOecIeYeHuEM
aTMOCc(hEepOOXaHHON JESITeTbHOCTH, MPUMEHSIOT CTa-
pBIe TEXHOJOTHH MPOU3BOJACTBA, UX BO3yXOOYHCTHOE
000pyIOBaHNE XapaKTepU3yeTCs HU3KOW CTENEHBIO
3¢ PEeKTUBHOCTH Ta3004UCTKH [1-3].

T'opon HoBOKy3HENK pacrlojio)keH B KOTJIOBHHE,
OKpPY>KCHHOM OTpOraMH TOPHBIX XpeOToB fora 3amai-
Hoit Cubupm. ['opon 3acTpamBaicsi U pa3BHBAJICS OT-
JIENbHBIMH  TUTOIaKaMu. B pesynbrate cenuTeOHbIe
30HBI PACIOJIOKEHBI MEXAY MPOMBIIIJICHHBIMH TIJIO0-
IaIKaMH KPYMHBIX TPEINpUATHH. ATMUHUCTPATUBHO
TOPOJI pa3JieJicH Ha MIEeCTh PaiilOHOB.

Puck HemeaiaeHHOro ACHCTBUS, CBS3aHHBIM C 3a-
TPSA3HEHUEM aTMOC(EPHI, HCUUCIUICS ¢ HCIOIb30BaHH-
€M CPEeIHUX M3 MaKCUMAIIbHBIX (3a TO/) KOHIICHTPAITHiA
atMocdepHbIX npuMmeceil. CyMMapHBIH PUCK HEMeIl-

JICHHOTO JICHCTBUSL  ONpENensieTcss MAaKCHMaTbHBIM
PYICKOM OTIENHHOW MPHUMECH CPEeIH BCEX BO3JIEHCTBY-
IOIINX WHTPEIUCHTOB.

MakcuMalbHBI YPOBEHb PHUCKA HEMEIJIEHHOTO
neiictBus orMmevaercs B Kys3Hemkom paiione (0,655),
TZIe PErHCTPUPYETCs] MaKCHUMANbHBIH yPOBEHb OMNACHO-
cTH 10 B3BenieHHBIM BemiectBaM (0,309), okcuay yrite-
pona (0,345) u auokcuny azora (0,655). CymmapHbIiA
PHUCK B TaHHOW MECTHOCTH OIPENENIICTCS MaKCHMAallhb-
HBIM PHCKOM, CBSI3aHHBIM C AMOKCHIOM a3oTa. Ha BTo-
pPOM MecTe IO YpPOBHIO pucKa Haxomutcs OpIKOHH-
KHUJI3EBCKUI paliOH, Ha JaHHOW CENMTEOHON TEeppUTO-
pYY OTMEYaeTcsl BEICOKUHN YPOBEHb PHCKA, CBSI3aHHBIH C
MaKCHUMAaJIbHBIM 3arps3HEHHEM BO3IyXa (hYTOPHIOM BO-
nopona (0,5). UmMeHnHo maHHast 3arpsA3Hstomas NpuMech
U OIpenenseT CyMMapHBIH PUCK Ha STOH MECTHOCTH.
MuHUManbHBIN ypOBEHb pHCKa oTMedeH B HoBowib-
WHCKOM paioHe, T/Ie PEerucTPUPYeTCS MUHHMATBLHBIN
YPOBEHb a3POTCHHOW OMACHOCTH IO CIEIYIOUINM Be-
miecTBaM: B3pelmeHHbIe BemecTBa (0,136), okcun yrie-
pona (0,157), muokcuna aszota (0,136). Puck Ha sToi
TEPPUTOPHH OIIpENesieT MaKCHMAaIbHOE 3arps3HEHHE
BO3IyIITHOTO OacceiiHa PTOPHUCTHIM BOJOPOIOM.

HaunGonpmuii BKJIag B CyMMapHBI PHCK BHOCST
Takhe BemlecTBa, Kak auokcua azora (15,3-39,3% B
3aBHCHMOCTH OT CEIMTEOHON 30HBI), PTOPHI BOJIOPOJIA
(11,0-32,5%), oxcum yrimepoma (13,8-20,7%), B3Be-
menHbie BemectBa (13,4-18,5%), a MUHUMAaNBHBIN —
JTMOKCHJ cepbl n okcup azora. B Ilentpansnom, Kys-
HenkoM U KyHOBIIIeBCKOM palioHax ropojia HauboJb-
Ui BKIAX B CYMMAapHBIH PHCK 3aperHCTPHPOBAH IO
IUOKCUIY a30Ta, a B 3aBOJCKOM, HOBOMIBWHCKOM W
OpIKOHUKUI3EBCKOM — TI0 (PTOPUAY BOIOPOJA.

C uCHONB30BaHHEM [AHHBIX II0 CPEIHETOJOBHIM
KOHIICHTpAIHAM aTMOC(EpHBIX MPUMecel OBIT paccyu-
TaH PUCK XPOHUIECKOW MHTOKCUKAITUH.

BrIABIIEHO, YTO TIpH TOCTOSHHOM BO3ACHCTBUH
aTMOC(epHOTO BO3/AyXa, 3arpsI3HEHHOTO IMPEICTaBICH-
HBIMH TIPUMECSIMU, PUCK XPOHHUYECKONH WHTOKCHKAIHU
cocrasisgeT oT 0,289 no 0,395 B 3aBHCUMOCTH OT CEJIH-
TeOHOM 30HEI, TO ecTh 0T 289 10 395 yenoBeK U3 THICS-
YH, MOCTOSHHO MPOXKUBAIOUIMX HA HCCIEAYEeMOU Tep-
PUTOPHH, MOTYT NOJYYUTh XPOHUYECKOE 3a00JeBaHUe,
WHAYLUUPOBAaHHOE CPEIHUM YPOBHEM 3arpsi3HEHHs BO3-
nymHoro OaccefiHa. MakcUManbHBIA YPOBEHB PHCKA
orMedeH B KyiiObiesckom paiione (0,395), B 310ii xe
MECTHOCTH PETUCTPUPYETCS MaKCHUMaJIbHBIH YPOBEHb
oracHocTy 1Mo okcunay azora (0,022) u dpopmansaeruay
(0,239). Tak »xe BBICOKHI YpOBEHb PUCKa PETHCTPUPY-
etcs B Kysneukom paitone (0,364), B xoTOpoM omac-
HOCTb MPEJCTAaBIAIOT CIEAYIOIINE a3pOreHHbIE 3arpsi3-
HUTENM: B3BemeHHble BeniecTa (0,076), muokcun azo-
ta (0,047), dropun Bomopoxaa (0,049), dopmansaerin
(0,172). MuHuMaIbHBI YPOBEHb PUCKAa OTMEYEH B 3a-
BoackoM paiione (0,289), Ha 3TO#l TeppUTOPUM peru-
CTpUpPYETCSd MUHUMAJIbHBIH YPOBEHb OMACHOCTH IO Ta-

52 Arxademuueckuii kypHan 3anadHoii Cubupu

Ne 5 (60), Tom 11, 2015



EcmecmeeHHble HAyKu

KAM 3arps3HUTENSIM, KaK B3BCHICHHBIC BEIIECTBA
(0,05), mmokcun cepwr (0,005), nuoxcua azota (0,03),
okcun azora (0,012), denon (0,01), dbopmampaerun
(0,139).

HauOonbmuil BkIax B CyMMapHbI PUCK BO BCeX
palioHax ropona mnpuBHOCHT (opmanbaerun (37,6-
51,4% B 3aBHCHMOCTH OT CEIUTEOHON 30HBI), & MHHU-
ManbHbIi nuokcun cepol (1,3-2,6%) u ammuak (0,7-
1,5%). Taxoke 3HAUMTENbHBIN BKIAJ B CyMMapHBbI
PUCK XPOHHUYECKOW WHTOKCHKALUU OTMEYaeTCs II0
B3BelIeHHBIM BemiecTBaM (13,2-17,6%), nuokcuay aszo-
ta (8,3-12,1%) u ¢propuny Bogopona (7,8-13,9%).

Takum 00pa3oM, PHCK HEMEIJICHHOTO EHCTBUS
A’POTCHHBIX 3arpsi3HUTENEH s HaceneHus r. Hoso-
Ky3HelKa onpezeneH Ha ypoBHe 0,21-0,65 B 3aBucumo-
CTH OT CETUTEOHOW 30HBI, PUCK XPOHHYECKONH HHTOK-
cukanuu Ha ypoBue — 0,29-0,39. Haubonpimuii ynenb-
HBI BEC B PHUCKE BHOCAT CIEAYIOIIUE 3arps3HUTEIIH
BO3JIYIIHOTO OacceifHa: (TOPUCTBI BOAOPOA, AMOKCH
a30Ta, B3BCIIICHHBIC BEIIESCTBA U (POPMaIbICTHUI.
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BAHUSTHHE PECYPCHOI'O HSOBHAHA
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PA3SBHTHE CTPAHBI

B.HU. Konecos, M.M. Hokux, B.C. Kopocmenes
Tromenckuit THI'Y, r. Tromens, Poccusa
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CoBpeMEHHYI0 LUBWINM3ALNIO, KPYIHEHIINM aHa-
JUTHK B o01acTH HedTerazoBeIX pecypcoB JlaHwmmn
Eprun [2], npeasioxXusl Ha3bIBaTh «YTJIEBOIOPOIHOM.
ITomoOHas Touka 3peHUs 0a3upyeTcs Ha MHOTOILIAHO-
BOM BJIMSHUU YITIEBOJAOPOIHBIX PECYpPCOB, U, IMPEKIE
BCETO0, TAKMX KaK He(Th U Ta3, Ha camble pasHOOOpas-
HBIC CTOPOHBI COBPEMEHHOTO MHUpA: MOJIUTHKY, SKOHO-
MUKY, (PHHAHCOBYIO cepy U T.1.

Kazayoch ObI, OTBET Ha BONPOC O BIUSHUU OOWIIHS
YTIIEBOIOPOJHBIX PECYpCOB Ha Pa3BUTHE CTPAHBI JI0-

CTaTOYHO OJHO3HAYEH — CTPAHA UMEET KOHKYPEHTHOE
MIPEUMYILECTBO HA MUPOBOM PBIHKE YIIIEBOJOPOAOB, 3a
CYET 3KCHOPTa 3TUX PECYPCOB MOJIy4aeT BO3ZMOKHOCTb
MOMOJHSTECS. 3HAUUTEIbHBIM TPUTOKOM KaIHUTaNOB.
OpHako, KaKk OKa3ajoCh, BIMSHUE PECYpPCHOTO H300U-
JMsI UMEET U HETaTUBHOE BO3JEHCTBHE HA SKOHOMUKY
CTpaHBbI.

Haubonee mupoxyr HU3BECTHOCTh MONy4YMsa 00b-
SICHCHUE HETaTHUBHOTO BIMSHUS PECYPCHOIO M300UIHs
qyepe3 MOHITUE «TOJUIAHACKas 00JIe3HbY, BO3ZHUKAIOIIEH
KaK cIeACTBHE pecypcHoro mzodbunus. Ilog «romnana-
CKOM OOJIE3HBIO» NPUHATO MOHUMATh «HETATUBHBII
3G PeKT OT yKpemIeHUs peaJbHOI0 Kypca HalMOHAIIb-
HOU BaJIOThl Ha SKOHOMHUYECKOE PA3BUTUE CTPAHBI B
pesynbrate OyMa B OTAEIBHOM CEKTOPE SKOHOMUKI.
Yare Bcero 3To SBIEHUE CBSI3BIBAIOT C OTKPHITHEM Me-
CTOPOXKJICHUEM TIONE3HBIX HMCKOMAeMbIX U POCTOM LIEH
Ha 3KCIIOPT ChIphbs AoObIBaronux orpacieil. Ho 6onee
CIOXHBIN 3()(heKT, BOZHUKAIOMHUN OT pocTa IKCHOpTa
SHEPropecypcoB, 3aKIIOYAETCSd B TOM, UYTO BO3HMKAET
sddext nennaycrpuanuzanuu. [loka crpaHa B Macco-
BOM IOpPSIIKE AKCIOPTUPYET He(PTh U Ta3, Apyras Ipo-
MBIIIICHHOCTh Pa3BUBATHCS HE MOXKeT. [IpenieieHToB B
MHUpPOBOM HCTOpUM He cyuiecTByeT. Hed1h mmm ras
IIPOCTO BBITECHSIOT JI000E Jpyroe NPOU3BOJCTBO B
o0s3aTenpHOM nopsiake. M Poccuiickas ®eneparust, k
COXAJICHUIO, HA JaHHBIH MOMEHT UAET IO 3TOMY ITyTH
pa3BuUTHSL.

Jpyrum He MeHee 3HaUMMbIM U Pa3pyLIUTEIbHBIM
(haKTOPOM HETaTHBHOTO BIIMSHHS PECYpPCHOTO H300H-
TSI Ha H9KOHOMUKY SIBIIsIeTCsl 60pb0a 3a peHTy, KoTopast
Tak)Ke 00yCIIOBJIEHA M30BITKOM 3allacoOB TOT'O I WHO-
ro pecypca, B HauieM ciydae Hedtu. HecoBepieHHbIi
PBIHOK, «XpPOMAIOIMe» IMpaBa COOCTBEHHOCTH, HE IO
KOHIIa OpPraHHU30BaHHBIA TOCYNapCTBEHHBIM CTpOH —
XapaKTepHbIE YEPThI pa3BUBarolleiicss skoHOMUKU. [1pu
TaKUX 3HAYUTCIBbHBIX HEAYrax, M30BITOK  3aracoB
HE(TH MOXET CHITpaTh 3IYyI0 ILIYTKYy U HPUBECTH K
«HATHETaHUIO HEPTAHBIX Tyd» U O0prOE 3a 3TH 3amachl
MCKAY TOCYAAapCTBEHHBIMH W BHCETOCYAAPCTBCHHBIMHU
ICPYIIIMPOBKAMH, YTO, B CBOIO OYEPENb, MOXKET IPUBE-
CTH K CTpalIHbIM MOCJICACTBUAM, a UMEHHO, K I'paX-
JIAaHCKOM BOIHE.

EH.[C OJHUM HETATHUBHBLIM ITIOCIICACTBHEM HAJINYUA
CYIIECTBCHHBIX 3aI1acOB MPUPOAHBIX PECYPCOB B YCIIO-
BUAX HCPABHBIX IpaB JA0CTyNa K HUM SABJIACTCA POCT
COLIMAIFHOTO HepaBeHCTBa. [IpHYMHHO-CIIEACTBEHHAS
CBA3b 34€Ch BIIOJIHE OYCBUAHA: I'PYIIIbLI, UMCIOIIHUE OO0~
CTYII K MECTOPOKICHUSIM, HAIIPHMED, 3a CUET CBSI3CH BO
BJIACTHBIX CTPYKTypax WM Ja4u B3ATOK, MOJYy4arOT B
CBOE PACIOpPSHKCHNE HUCTOUHHUK oborameHus. C TOUKH
3peHHs JIEMOKPATHYECKUX ILEHHOCTEH 3KOHOMUKHU
CTpaH, B KOTOPbIX TaKW€ HCTOYHUKH PEHTHI OTCYT-
CTBYIOT, U MHIWUBUABI MOTYT PAacCUUTHIBATH TOJIBKO HA
COOCTBEHHBIE CIIOCOOHOCTH, SIBJSIOTCS B OOJBIICH Me-
pe commanbHO CcIpaBeAduBHIMH. PocT HepaBeHCTBa
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BHYTPHU CTpaHbl, €CTECTBEHHO, CHM)XA€T KayecTBO CO-
LUAJIBHOTO KaluTalla, YTO UMEET OTPULIATEIIbHOE BIIMSI-
HUE Ha TEMIIbl 3KOHOMHUYECKOI'0 pocCTa.

YeTBepTHIM IO CYETy MEXaHH3MOM, OOBICHSIO-
LIIMM OTPULATENIBHYI0 3aBUCHMOCTb MEXKAY OTHOCH-
TENbHOW M30BITOYHOCTRIO TIPHPOIHBIX PECYpPCOB U
TeMIIaMH pOCTa DJKOHOMMKH, SBJISETCA HETraTUBHOE
BIIMSIHUE BEJMYMHBI JOOBIBAIOMIETO CEKTOpa Ha Ypo-
BEHb 00pa30BaHUS HACENCHHS M HAKOIUICHHE YEIIOBE-
YEeCKOTO KaluTaja. DTO CBSA3aHO C TeM, YTO OOJbImas
4acTh J10XOJOB OT MCIIOJIb30BAHUSA NPUPOAHBIX pecyp-
COB HE CBsi3aHa C 3apaboTHOM miaTod. B ciydae e-
raJIbHOTO UCIOJb30BaHUs IPUPOIHBIX PECYPCOB JOXOL
[IOCTYNAaeT B OCHOBHOM B BMJIE€ AMBUJIEHIOB, COLUAIIb-
HBIX ¥ HAJIOTOBBIX JIBIOT U T.I. B ciydae nmomynerans-
HOT'O KCIIOJIb30BAaHUSI HUCTOYHHUKHU J10XOJla MOTYT OCTa-
BaThCS TEMHU )K€, HO BO3HUKAIOT B Pe3yJbTaTe KOppyI-
LMY, B3SITOYHUYECTBA U T.1I. B 1ienom, crporas 3aBucu-
MOCTh MEXIy YPOBHEM OOpa3oBaHUS W YPOBHEM BO3-
HarpaxkleHusi OTCYTCTBYET, UYTO CHIIKAET CTUMYJBl K
WHBECTULMSAM B YEJIOBEUECKUN KaIUTaJl.

Eme onuH MexaHU3M CBs3aH ¢ IpoLieccaMy MHBE-
CTHPOBaHUS W HAKOIUIeHWs Kamurtana. J[oOega u mmo-
cienyoomas MpoJaka IOJE3HBIX HCKOMAEMbIX, Kak
MIPaBUJIO, UMEET JOBOJIbHO BBICOKMH YPOBEHb pEHTa-
6enpHOCTH. [lO CyTH, OCHOBHAS 3a7ada rocyJapcTBa B
MIpOLIECCE PACIIpPENleIeHnsl MpaB I0CTYNa K MECTOPOXK-
JICHUSM TIPHPOJHBIX PECYPCOB — BEIOOpP TaKHX CXEM
IIaTexel 3a Mojib30BaHUE ITUMHU PECYpPCaMu, KOTOPbIE
00ecTeYnBaoT JOOBIBAIOIINM MPEIIPHUITHIM HYJICBON
YpOBEHb SKOHOMUYECKOW MpuoObuH. Eciin rocymapcTBo
B CHIIy KaKHX-THOO TPHYHH HE CHOCOOHO INPABIIIEHO
YCTaHOBUTb IIATY 3a IOJb30BAaHUE STUMH PECYpPCaMH,
peHTa0eNbHOCTh HOOBIBAIONINX OTpaciell OKa3bIBACTCs
BBIIIIE, YEM B cpeliHeM o 3KoHoMuke. [lockoabky no-
OBIBAIOIIME OTPACId MOTYT O0ECIeYHTh OoJiee BBHICO-
KyI0 OTIady Ha BIIOXKCHHBIC CPEICTBA, OHU CIIOCOOHBI
OpaTh KpeIUTHI 1O 00Jiee BHICOKHE CTaBKH. DTO BEJCT
K POCTY CTaBKHM IIPOLIEHTA B 3KOHOMHKE U BBITECHEHUIO
WHBECTHLIMH B Ipyrux orpaciisix. Kpome 3toro, Hakorm-
JIeHUE KaluTana, JaXe €CIM U YCKOpSeTCs, KOHLEH-
TpHUpyeTCs. B NOOBIBAIOIINX OTPACISAX, YTO JIUIIb YCH-
JIUBAET CTPYKTYPHbIE 1UCOATAHCHl B 9KOHOMHUKE.

JnurenbHoe BpeMs CYLIECTBYIOLIAs «ChIPbEBas»
MOJIENTb OTEUECTBCHHOW SKOHOMHUKHU BCe Ooyiee Hakar-
JIMBAET HETraTUBHBIE YE€PThI, IJIaBHAas U3 KOTOPBIX 3a-
KIIIOYaeTcs, NMPEeXJe BCEro, B YBEIUYMBAIOLIEMCS TEX-
HOJIOTUYECKOM OTCTaBaHWU Poccuu oT BeIylInx MHUpPO-
BBIX JIEpXKaB.

3amavya CerofHALIHEW TOCYZapCTBEHHOM BJIACTH B
Poccuu mpuioKuTh MaKCUMyM YCWJIMA M TBITAThCS
CTPOUTHh 3KOHOMHKY, OPHUEHTHPOBAHHYI0 Ha WHHOBa-
MU, OTO MO3BOJIUT CHU3UTh HETaTUBHBIE TIOCIIEICTBUS
«omnanackoii  Oone3snu». HeoOXomuMoO U3MEHUTH
MaKpOIKOHOMHMYECKYIO TOJIUTHUKY, OTMEHHUB MPAKTHKY
peBaNbBUPOBaHUS PYOJIsi, MPOBOLUPYIOLIYIO «TOJUIAH-

CKyI0 00JIe3HBY. «3aMOPOKEHHBIE» B PA3IMIHOTO poJia
pe3epBHBIX (hOHIIAX TOCYAAPCTBEHHBIE CPEACTBa HEOO-
XOAMMO HayaTh BKJIAIBIBATh peayibHBbIC aKTHBHL. llpm
9TOM MPUOPHUTET CIEAYET OTHATh HE TNPEIIPUATHIM
He(TEera3oBoro KOMILICKCA, a KOMITAHUSM, CTOMMOCTh
aKIM KOTOPBIX B JOJTOCPOYHOUM TEPCIIEKTHBE OTPH-
aTeIbHO KOPPETHpOBaHHA € IIeHaMH Ha HedTh. A
MEPCHCKTHBHAS HMHHOBAIIMOHHAS SKOHOMHKA IIOKa
HaXOIUTCS B 3a9aTOYHOM COCTOSTHHH.
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XAPAKTEPHCTHKA METOAHK OIIEHKH
YPOBHSI KOHKYPEHIIHH

T.A. Kpacrosa, M.H. Enuceesa

Tiomeunckutii THI'Y, r. TromeHnb, Poccus

Peanuzanus AeiCTBYIOIMX MEpP rOCYIapCTBEHHON
KOHKYPEHTHOM IOJIUTUKM BO MHOI'OM 3aBUCUT OT
OLIEHKU KOHKYpPEHUMHU. B 3KOHOMHYECKOI HayKe Cyllie-
CTBYIOT METOJMKU OLIEHKM KOHKYPEHTHOM CHTyalluHu,
KOTOPBIE CBOJATCS K BBISBICHHUIO YUCJIA POJABIIOB, NX
PBIHOYHBIX OJIEW M YPOBHS PBIHOYHON KOHIIEHTPALVH.
Takol moaxo JaeT MPEACTABICHUE O THUIE PHIHOYHON
CTPYKTYpbI, HO UMEET psAJ HEIOCTaTKOB. Bo-TepBBIX,
HE I03BOJISIET OLICHUTh HHTEHCUBHOCTh KOHKYPEHTHBIX
OTHOILIEHUH, BO-BTOPBIX, HE OMpPEAETSET BBICOTY Oapb-
€pOB, B-TPETbUX, HE YYNUTBHIBAET OTPACIEBYIO U PErHO-
HapHYIO crenuduky. Kpome Toro, ucciemoBarenu
BBIHY)KJICHBI OLICHMBAaTh KOHKYPEHIMIO HCKIFOUYNTENb-
HO KaK «OLIyLIEHHE» CaMUX YYaCTHHUKOB PHIHKOB [1].
Takass OIeHKa KOHKYPEHIIMH HE SIBISIETCS BIIOIHE 00b-
€KTHBHOMW, OJJTHAKO OTAEISIET KOHKYPEHIUIO OT KOHIICH-
TpaLHuH.

Pa3zBuTre MOHUTOpMHIa KOHKYPEHIIMM B paMKax
TPaAMLIMOHHOTO CTAaTUCTHUYECKOTO0 TOJIXO0Ja HMEET
CJEYIOLIUE OTPAaHUYEHHUS: HE BCE ACHEKThl KOHKYpPEH-
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IIUM MOTYT OBITh NPECTABJICHBI B I (pax, ¢ KOTOPHIMU
paboTaeT ouIMANBHAS CTATUCTHKA; TPEIIPHATHI MO-
TYT YMBIIUIEHHO MCKaXXaTh UCXOIHbBIE JAaHHBIE, JOCTO-
BEPHOCTh KOTOPBIX HE MOXET ObITh MPOBEPEHA IPYTHU-
MU HUCTOYHHKAMH; JAaHHbIE, popMHupyeMble oduUIInaIb-
HOI CTaTHCTUKOM, HE BCEr/ia SBJISIOTCS 10CTaTOYHBIMH,
YTOOBI MPOU3BECTH KOMIUIEKCHYIO OILIEHKY YPOBHS KOH-
KypeHIUH.

Hexotopsle aBTOpEI [2] mpeiaratoT UCHOIb30BATh
peryisipHble ONPOCHl PYKOBOAUTENEU MPEANPUATHH C
MOMOIIBI0 HE3aBUCUMBIX (HETrOCYIApPCTBEHHBIX) Opra-
HU3alUi, Mpeanoaras, YTo Takue aHKETHbIE JaHHbBIE
MO3BOJIAT CYLIECTBEHHO PACHIMPUTh COCTaB U yIyd-
IUTh WHPOPMATHBHOCTH MOKa3zarened. [Ipu sToM He
KOHKPETH3UPOBAaHO, KaKWe€ UMEHHO HE3aBUCHMBIE Op-
raHu3alli CMOTYT BBIMIOJHATH 3TH (PYHKIUH, a TaKkKe
BBI3BIBAET COMHEHHE TOTOBHOCTh HPEINPHUATHI pery-
JSIPHO JIENUThCS. KOMMepUecKoi nHopmMaruei o cebe,
CBOMX MapTHEpax WM KoHKypeHTax. IIpu 3ToM B Kade-
CTBE OCHOBHOH XapaKTEpPUCTUKHW KOHKYPEHLUHU Mpel-
JaraeTcsi BHIOOp MX TpeX BapUaHTOB: BBICOKas, yMe-
peHHas, ciadasl.

B 1996 r. npunsr «Ilopsaok npoBeaeHus aHaIu3a
1 OLICHKH KOHKYPEHTHOW Cpellbl Ha TOBaPHBIX PHIHKAX»
[3], B KOTOPOM JOCTaTOYHO AETAIBHO IpeCTaBICHA
METO/MKA, TI03BOJISIONIAs OCYIIECTBUTh BCECTOPOHHUI
aHAJIU3 YPOBHA KOHKypeHUuH. OIHON U3 MPHUYUH OT-
CYTCTBUS PETYJISIPHBIX UCCIICTOBAHUIN B COOTBETCTBHH C
JTAHHOW METOJIMKON MOXKET OBITh CIIO)KHOCTH B TIOJTyde-
HUM OTKPBITOM M JOCTOBEPHOW MH(OPMALUH, UCIIONb-
3yeMol B KadecTBe UCXOAHOHU O0a3bl. Jlanubii [Topsmox
IpeAyCMaTpUBAeT AJIS OICHKU KOHKYPEHTHOW Cpembl
IPOBEJICHUE pacueTHO-aHAJIUTHUUECKOH paboTy 1o
OTIPEICNICHUIO: MPOIYKTOBBIX I'PAaHMIl TOBAPHOTO PbIH-
Ka; CyOBEKTOB TOBAapHOTO pBIHKA; Treorpapuyeckux
TPaHMI] TOBAPHOT'O PBIHKA; 00BEMOB TOBApHBIX PECyp-
COB PBIHKA U JIOJH XO3SIMCTBYIOIIETO CYOBEKTa HA PHIH-
Ke€; KOJIMYECTBCHHBIX IOKa3aTesell CTPYKTYphI TOBap-
HOTO pBIHKA; KAa4eCTBEHHBIX IOKa3aTesieil CTPYKTypHI
TOBAPHOTO PBIHKA; PHIHOYHOIO MOTEHIHANA XO3Sii-
cTByfomero cyonekra. [lo pesympratamM MpOBOIHMOTO
aHajM3a MpeayaraeTcsl IelaTbh BBIBOJ O Pa3BHTOCTH
WJIM HEPa3BUTOCTH KOHKYPEHIIMH Ha TOBAPHOM DBHIHKE,
1eJIeco00pasHOCTH U opMax BO3ACHCTBUS aHTUMOHO-
MOJBHBIX OPraHOB Ha M3MEHeHue cutyauuu. Ilpu sTom
HE YTOYHSETCS, 0 KaKOMY MMEHHO KPUTEPHIO TaKOM
BBIBOJI JOJKEH OBITH CHENaH.

CBoe pa3BuTHE M YTOYHEHHE O(HIIMAIbHAS METO-
JMKa OLIEHKM KOHKypeHIH mnomydmia B «IIporpamme
pa3Butust KoHKypeHiuu P®» B 2008 1. [4], B KOTOpOI
KOHCTaTUpyeTcs, YTO B Hacrosiuee BpeMs B PO orcyt-
CTBYET KOMIIJICKCHAsI CHCTEMa MOHUTOPHHTA COCTOSIHUS
KOHKYPEHTHOM Cpeabl, BKJIIOYAIOIIas IIOKa3aTeau |
KpuTepuHu ee oleHKU. HemocraTkamu mpensiokeHHON
CUCTEMBI ITOKa3aTelel ABIAETCS KaK CII0)KHOCTh CaMOi
CHCTEMBI, TaK WU CIOXXHOCTH (B psie CIIydaeB, HEBO3-

MOXXHOCTB) TIOJIy4eHHs1 HMCXOaHOH uHpopmarmm. He
PEKOMEH/I0OBaHBl KPUTEPUH, TI0 KOTOPHIM MOXHO Clie-
JaTh BBIBOJ O CTENEHH Pa3BUTOCTH KOHKYPEHIMH Ha
pBIHKE, BCIEJICTBUE Yero JOJDKHBI IIPUMEHATHCS Olpe-
JIeTICHHBIE MepBl TOCYAapCTBEHHOTO PEryJIHpOBaHUS C
LEbI0 MOAJEPIKAaHNS WIN CTUMYJIHPOBAHUS Pa3BUTHSA
KOHKYPEHIIHH.

OmpeneneHHbIi HHTEpeC MpeAcTaBiIteT «Metoau-
Ka OIIpe/eNIeHHs] OCHOBHBIX IOKa3aTesleil 1 KpuTepHeB
OLICHKH COCTOSIHUSI KOHKYPEHTHOW Cpenbl», pa3pado-
TaHHas MuHskoHoMmpassutus P® B 2010 r. [5],
HpelycMaTpUBAOIIas aHKETUPOBaHKE MTpeACTaBUTeIeH
MaJIOro, CpPeAHEro U KpymHOro Ou3Heca JJIsi COCTaBIIe-
HHS peHTHHra HHTEHCHBHOCTH KOHKYPEHIIMH B POCCHIi-
CKHX perroHax. B cooTBeTCTBUM C JJaHHOW METOIUKOMN
MPOU3BOJUTCS ONpe/eNIeHNe MOoKa3aTeneil MHTEHCHB-
HOCTH KOHKYpeHLUH (ompenessieTcs Ha OIPOCHBIX
JIAHHBIX) U COCTOSHHSI KOHKYPEHTHOM cpezibl (OCHOBBI-
BAeTCs Ha ONPOCAX XO3SAMCTBYIOUIMX CYOBEKTOB M Ya-
CTUYHO — Ha JIaHHBIX O(UIMANBEHON cTaTUCTUKH). [1o-
JIpoOHBIN 0030p METOIOB OIEHKM KOHKYPEHIMH Hpo-
BeJIeH HaMH IIPH PaCCMOTPEHHN YIKOHOMHYECKUX METO-
JIOB PEryJINpPOBaHUs JIOKAJTBHOTO PHIHKA HE(TEIPOIYK-
TOB [6].

[IpoBeneHHbI aHAMM3 CYLIECTBYIOLIMX METOAUK
MIOKAa3aJl, 9To TpeOyeTcst NanpHeilnee U3yd4eHHEe U CO-
BEpIICHCTBOBAHHE METOAMYECKUX IOIXO/I0B K OIEHKE
KOHKYPEHIIMU B HAIlPaBJICHUH €€ 00BbEKTHBHOCTH, TOY-
HOCTH, ONIEPaTUBHOCTH TIPUMEHEHHS JUIsl Lieliel 9KOHO-
MHYECKOTO PpEryJIMpOBaHHS KOHKYPEHIIMM U MaKCH-
MaJIbHOTO y4eTa PBIHOYHBIX, PETMOHAIBHBIX M OTpac-
JIeBBIX (PaKTOPOB.

Jluteparypa:

1. Aspamesa C.b., Illactuxko A.E., Kysneunos b.E.Konkypenuus u
CTPYKTYpa PBIHKOB: YTO MBI MOXKEM Y3HATh M3 SMIIUPHUYECKHUX HC-
crenoBanmnii 0 Poccun // Poccuiickuil jKypHanm MeHEMKMEHTa. —
2006. — Tom 4, Ne 4. — C. 3-22.

2. Acnanos U.B. KonkypeHius 1 METOIbI ee nu3Mepenust // DKOHOMHKA
u ynpasnenne. — 2007. — Ne 5. — C. 92-95.

3. Tlopsmok MpoBeCHHS aHAIN3a U OLEHKH COCTOSIHHSI KOHKYPEHTHOM
cpezbl Ha TOBapHBIX pbIHKax. YTBepxkeH [Ipukazom I'KAII Poccun
ot 20.12.96 . Ne 169.

4. Tlporpamma pa3BuTHs KOHKypeHuuHM B Poccuiickoit Denepamymn.
VYr1BepxneHa pacnopsokenueM [IpaButensctBa PO ot 19.09.2009 1.
Ne 691-p.

5. KpacnoBa M.U., Pynuesa JL.H., KpacuoBa T.JI. DxoHOomHuueckoe
peryInpoBaHue JIOKAIBHOIO PHIHKA HedTenpomykKToB. - TIOMEHB:
Tiom[HI'Y, 2015. — 140 c.

Ne 5 (60), Tom 11, 2015 Arxademuueckuii xypHan 3anaoHoii Cubupu 55



EcmecmeseHHble Hayru

PU3HUKA. XHMHUSI.
MATEMATHKA

MEXAHHUYECKASY AKTHBAILIUS TAABKA
C IIOAMMEPAMHA

H.A. Bopcura, T.D. I'puzopvesa, E.T. /legeamrura,
C.B. Bocmepukos, T.A. Yoanoea, H.3. Asixos

HWuacTUTyT XUMHUHU TBEpAOro Teaa U MexaHoxuMmuu CO PAH,
r. HoBocubupck, Poccusa

E-mail aBTOpOB: grig@solid.nsc.ru

HccnenoBanue Metomamu HK-cnekTpockonuu U peHTTre-
HO(A30BOro aHajK3a MPOIECcCa MEXaHUUCCKOW aKTHBAIUH
B CHCTEME MOJUMEp — TaJbK MO0Ka3ajo, YTO MOJIUMEPHI
MEXaHOXMMHYECKH HE B3aUMOJEHUCTBYIOT C TajbKoM. B
MpOoLIecCe aKTUBALMK HCXOIHBIX CMECEeH MOIMMEpP—TalbK
MIPOUCXOUT Pa3pylICHUE CTPYKTYPhI CHIMKATa U B 0OJIb-
1Ieil CTeNeHUu MpU aKTUBALMU ¢ Moyn-N- BUHUITUPPOIIH-
JIOHOM.
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HOXMMHMYECKOE B3aUMOJICUCTBUE, HAMOJHUTEINb, MOJUME-

PBL

Pa3BuTHEe NPOMBINIICHHOCTH TpeOyeT co3aaHus
HOBBIX TOJUMEPHBIX MAaTepUAIOB C ONpeACICHHBIMHU
CBOMCTBaMM U HU3KOH cTOMMOCTBIO. Ilonydenue Takux
MaTepHaloB — TMOJUMEPHBIX KOMIIO3UTOB BO3MOKHO
MyTe€M BBEJICHUS B MOJMUMEPHI Pa3IMYHBIX HAMOJHUTE-
neii [1-3].

Br16op HamosHUTENS 3aBUCUT OT LieNei U yCIOBU
WCTIONB30BaHMs MOJUMEPHOro Kommo3uta. OCHOBHBIE
XapaKTEepPUCTUKU TaKOTO MaTepuaia OyayT 3aBUCETh HE
TOJIBKO OT BHIOPAHHOTO HATIOJIHHUTEINS, €T0 COACP KaHUs
B KOMIIO3UTE, HO U OT XapakTepa CBS3U MOJUMEp —
HaroJIHUTENb. B KauecTBe HAMOJIHUTENEH MIUPOKO HC-
MOJIb3YIOTCS pa3InyHbIe CUIUKATHI [1-3], B yacTHOCTH,
TalbK — TUMWYHBIA W30JTOp. Tallbk, Kak HAaroJIHU-
T€Jb, I03BOJISIET MOJIy4aTh 3JIEKTPOU3OJIALUOHHBIE I10-
JUMEPHBIE KOMITO3UTHI JUTsl KAOEITbHOW MTPOMBIIIIICHHO-
CTU C BBICOKOM CTENEHBIO CITMBAEMOCTH W3IETUN U
HU3KOH TermnoBo# nedopmartueii [1].

Cpenu nonumepos, nonuamun [1A-6 (HeinoH 6) B
KauecTBE KOHCTPYKIIMOHHOTO TEPMOILIACTUYHOIO Ma-
Tepuala sBISETCS OJIHUM M3 CaMbIX HIMPOKO MPUMEHS-
eMBIX HHKCHEPHBIX MAaTCpHaIOB B aBTOMOOMIBHOM
MPOMBINUICHHOCTH, MAIIMHOCTPOCHUH, 3JIEKTPOHUKE,
JNIEKTPOTEXHUKE H T. Jd., YTO OOYCIOBIEHO €r0 BBHICO-
KOH yJapHOM IPOYHOCTBIO, KECTKOCTHIO U CTOUKOCTBIO
K I10JI3y4€eCTH.

He menee BocTpeOOBaH mosuMmep CeBHIICH, 00ma-
JTAIOIMIN TIOBBIIICHHON aAre3weil K pa3iudHbIM MaTe-

puasiaM. OH XOpOIIO COBMEILAETCS C pa3iIMYHBIMU
HATOJHUTEISIMH, YTO OOYCIIOBIMBAET IIMPOKOE IIpUMe-
HEHUE KOMIIO3UTOB Ha €ro OCHOBE B JJIEKTPOHHOM, pa-
JUOTEXHUYECKOW MPOMBIIIJIEHHOCTH, Ul H30JIALUU
BBICOKOYACTOTHBIX Kabeneld B paanoOJIOKAIlMOHHEIX,
TEJIEBU3HUOHHBIX M TEJIEMEXaHUYECKUX YCTpoIcTBax
[1]. B TexHmke HCHONB3YIOTCS TakKe KOMIO3WIMOH-
HBIE  Marepuaisl ®W  Ha  OcHOBe  moim-N-
puHmupposuaona (I1BII), B wacTHOCTH aJisi TTOBBI-
IICHUST TPUOOTEXHUYECKUX XAPAKTEPHCTHUK HHIYCTPH-
aJbHBIX Macen [4].

C 3KOJOTHYECKON TOYKHU 3PEHUS MEPCIEKTUBHBIM
METOZOM (POPMHPOBAHHSI HAHOKOMIIO3UITMOHHEBIX I10-
JIMMEPHBIX MaTepUAJIOB IPEICTABIIAETCS METOHA MeXa-
HUYecKod aktuBammu. «Cyxwey» TeXHOJOTHH, Oazupy-
IOLMECS HA XUMHUYECKHUX peakUusiX B TBEPAOM COCTOS-
HUH, HE TOJBKO MMEIOT 3KOJOTMYECKHEe U SKOHOMUYE-
CKH€ IIPEUMYIIECTBA 110 CPAaBHEHUIO C TPaJAULUOHHBIMU
TEXHOJIOTUSAMH, HO U MO3BOJIAIOT OCYLIECTBIATh CUHTE-
3bl, KOTOpBIE 3aTPyIHUTEIbHBl WM NPAKTUUYECKU He-
BO3MOXXHBI METOJaMH TPaJULMOHHON «MOKpOW» XH-
MUU. B 4acTHOCTH, K HUM OTHOCATCS NOBEPXHOCTHBIE
peakuuy MHEPTHBIX HOCHUTEJEH, HalpuMep, CUIMKATOB
C Pa3IMYHBIMU OPTaHUYECKUMHU COEIUHEHUSAMH, B TOM
YHCIIe C MTOJIMMEPAMHU.

Jlst Gonee MOTHOTO MOHUMaHus BIUsHUS 3 dekra
BBEJCHMS HAIOJHUTENS B MOJHMEpP HEOOXOAWM He
TOJBKO aHANH3 (PU3UKO-MEXAHUIECKUX CBOWCTB TIONY-
YaeMbIX KOMIIO3ULIMOHHBIX MAaTe€pHajoB, HO U H3yde-
HUE CBsI3eH MEXIY MOIMMEPOM W HAIOJHUTENEeM, 00-
pa3yrommuxcs B mporecce (GOPMHPOBAHUS KOMIIO3UTA,
HX 3aBUCHUMOCTH OT COJEp)KaHUS HAIOJHUTENS B IO-
JIuMepe.

Ilenp paboOTHI: M3YYCHHUE XapaKTepa CBS3CH IO-
JTUMEp — CIIOMCTHIH CHIMKAT, 0Opa3yIomuXcs B IpO-
necce GOPMUPOBAHUS MMOTUMEPHOTO KOMITO3UIIHOHHO-
ro MaTepuajia METOJ0M MEXaHHYECKOH aKTHBALUH.

DKcnepuUMeHTaJlbHasd 4YacTh. McxoaHble Ma-
TepUaNbl: CceBuiieH, mnonuamun [IA-6, ronu-N-
puammppoiauaon (IIBII); nwamomHuTens — TanbK
Mg3(Siz010)(OH),. MK-criextpsl normnomienust (UKC)
pEerucTpUpoBali Ha CrieKTpoMeTpe Tensor-27 mo cras-
JapTHOH MeToamke [5]. PentreHodas3oBslil aHaNN3 BEI-
nojHsuin Ha jgudpakromerpe D8-Advance Bruker
(CuK-u3nydenue). Mexannueckyto aktuBarmoo (MA)
MPOBOAMIIM B IIapoBOH TutaHeTapHo MenbHHLEe Al'O-
2, 00bém OapabaHoB — 250 CM3, JIUAMETP HKCTIOJb3Ye-
MBIX IIapoB 5 MM, 3arpy3ka mapos 200 r, HaBecka 00-
pabaTeiBaemoro mopormka 10 r.

PesynbpraThl U 00CyX)acHUE.

[Mocne mexanndeckoit aktuBarmu UKC u mudpak-
TOrPaMMBbI UCXOJHBIX MOJUMEPOB OCTAIOTCA MpaKTHUYe-
CKH 0e3 M3MEHEHU, TOATOMY MOXKHO CUHUTATh, YTO UX
CTPYKTYpa CYILIECTBEHHO He Hapywaercs [6]. MexaHu-
YecKasi aKTUBAIMS TajlbKa MPUBOIHUT K OBICTPOMY pas3-
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PYLIEHUIO €r0 CTPYKTYphl U OOpa30BaHUIO aKTUBHBIX
1eHTpos [7].

Tanpk + monuamMupn.

Panee ycrtanoBieno [8], uTo B mpoliecce aKkTHBa-
UM CMeceil CIOMCTBIX CHJIMKATOB C OPraHUYeCKUMU
KHACJIOTaMHU IPOTEKACT MEXaHOXHMHUYECKask peaKus
HEUTpaau3alud OCHOBHBIX AKTUBHBIX LIEHTPOB CHUJIMKA-
Ta nporoHamu kucnor. B MK-cnekrpax Ttakux cMmecei
ucue3aroT noinocs! v, SOH-rpynn cuimkaTa ¥ KUCIOT.
VYUuTEIBas U3JIOKEHHOE, a TaKXKe CIOCOOHOCTh 3aMe-
IIEHUs] BOJOPOAOB aMHUIHBIX TPYII HA KU U ApYyTue
pamukanel [9], MOKHO NpPENNON0XKUTh, YTO B CIydae
aKTHBALUU CMECHU TalbKa C IOJIMAMHUJOM OyAeT MpoTe-
KaTh PEaKlysl HEWTpanu3alil OCHOBHBIX IIEHTPOB CH-
JMKaTa MPOTOHAMM MOJIMaMUJA.
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Puc. 1. UK-cnextpsl (a) 1 peHTreHorpammsl (0) cmeceil mo-
TraMuia ¢ Tajabkom 710 (1) ¥ mocie MexaHMYeCKOH ax-
TuBanuu B Teuenue 2 (2), 4 (3) mun. Coneprxkanue mo-
numepa B cmecu: 10%.

OpHako, KaK 3TO ClieyeT M3 pUCYHKa la, TajbK
MEXaHOXUMHUYECKH HE B3aMMOJAEWUCTBYET C IOJHMaMHU-
oM. JleiictBuTenbHO, MA cMecH TalbK + IMOJUaMHI B
TE€YeHUE T > 4 MUH HE NPUBOAMUT K YMEHBIICHUIO HH-
TeHCHBHOCTHU Mosioc v, ONH, He HabmrogaeTcs cMmele-
aue nojxocskl vC=0 [9], a Takke MOJIOC BaJCHTHBIX KO-
nebaHuii CBA3EH Vys, Vs(Si-O-Si) u vSiO™ Tanbka [10].
ITosocsl cunukaTta JUIIb HECKOJBKO yIIUPSIOTCA. B TO

)K€ BpeMsl MAKCUMYMBI TTOJIOC Te(hOPMALMOHHBIX KOJIe-
Gaunit cmost Tambka 8SIO” (06macts 600-400 cm™),
HAuuHasg ¢ 2 MHUH aKTUBAIlMU, CTAHOBSITCS MEHEE YeT-
KHMU, YTO CBUJCTEILCTBYET O HAPYIICHUU CTPYKTYPHI
TalbKa, MOCKONBKY Konebanus 6SiO° moxuduimposa-
Hbl KonebaHusmu pemetku [10]. O HapymeHusax
CTPYKTYpPHI TabKa CBUICTEIHCTBYET TAKXKE MOSBICHUE
MOJIOCHl BaJICHTHBIX Konebanuii Bogsl VOH ¢ makcu-
MyMOM 3425cm™ [8]. Ha mudpakrorpamme akTUBUPO-
BaHHON cMecu (puc. 10) MHTEHCHBHOCTU pedIIeKCOB
TallbKa PEe3KO YMEHBIAIOTCS, PEQICKCH YIIHPSIIOTCS
MOCJIe aKTUBAIMK CMeCH B TeueHue 2 MuUH. OCcOOCHHO
9T0 Kacaercs OazanbHbIX Iuiockocted (001) u (002).
AHaM3 TMONYYeHHBIX NAHHBIX IO3BOJET MPEIIIONIOo-
JKUTh, YTO B MPOIIECCE aKTUBAI[MH CMECH TaJIbK — ITOJTHU-
aMHJl, HAYMHasE C 2 MHHYT, IPOUCXOJUT MOCTEIICHHOE
paspylieHne CTPYKTYphl cuiukata. Ha moBepxHOCTH
€ro 4acTul] 00pa3yroTcsl aKTUBHbIE LIEHTPbl OCHOBHOTO
U KHCJIOTHOTO XapakTepa, MPUMEPHO B PABHBIX KOJIH-
yectBax [11], B pe3ynbTare B3aMMHON HEWTpalu3aluu
KOTOpBIX oOpasyercst Boga. O6 3TOM CBUAETEILCTBYET
noseiierre mojocel VOH(H,0) ¢ makcumymom 3425
oM [7]. Tomoca 3OH(H,0), 1640 CM'l, Hajlaraercs Ha
MHTEHCUBHYIO Totocy kostebanuii ve=0 nonmamuna.
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Puc. 2. UK-cmektpsl (a) u audpakrorpammsl (6) cmeceit

tanbka ¢ [IBII g0 (1) 1 mocie MexaHUUECKOU aKTH-
Baruu B Teuenue 2 (2) u 4 (3) mun. Coxepxanue
noaumepa B cMecu: 10%.
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HesnauurtenpHoe cmenienune monockl ONH (puc.
la) mocne MA B TeueHue 2 MUH | OoJiee, MBI ToJlara-
€M, CBS3aHO C ONpPEACICHHBIMH HAPYIICHUSMH CTPYK-
Typsl MOJMaMHUAa B IPOIECCe AKTHBAIUH, YTO TOA-
TBEPKAaeT U3MEHEHHUE IOJIOCH! Ae(hOPMAMOHHBIX KO-
nebannii o, yCH,, obGmacth 1500-1350cm™ [9]. Tor
(aKT, 9TO TanbK MEXaHOXHMHUYCCKH HE B3aUMOMCH-
CTBYET C MOJIMaMHUIOM B IPOIleCCEe COBMECTHOH aKTH-
BallM¥, C Y4E€TOM JAHHBIX aBTOpOB [13] m Hamuuus B
CTPYKType HOJIHaMHUIa aMUJHOW TPYIIIBL, MBI IOJiara-
€M, MOXXHO OOBSCHUTBH clieAyronmmM obpaszoMm. OCHOB-
HBIE aKTHBHBIC LIEHTPHI, 00pa3yrommecs: Ha MOBEPXHO-
CTH YaCTHUI] aKTHBHPOBAHHOTO TaJbKa, SBILFOTCS Oonee
CTa0BIMH  OCHOBAaHUSMH, YEeM OCHOBHBIC AaKTHBHBIC
HEHTPHl HA MOBEPXHOCTH YaCTUI] AKTHBHPOBAHHOTO
MOJIMAMHU/IA U TI0 3TOH IMpUYKWHE HE MOTYT OBITH aKIeT-
TopamMu ipotoHOB NH-rpymm momumepa.

Tanekx + monu-N-BHHUIOHPPOTUIOH.

Panee mamm ycranomieno [12] mexaHoxummude-
CKO€ B3aWMoOJeWcTBHE KaomuHHTa ¢  mHonn-N-
puaIIIIppoauaonom (I1BII) B mpomecce coBmecTHOM
aKTHBALUH ¢ 00pa30BaHUEM ITOJIMMEPHBIX MEXaHOKOM-
MO3UTOB 32 CUET HEMOJCNICHHOW DSJIEKTPOHHOH ITapbl
KHCIIOpoa KapOOHWIBHBIX TPYIH HOJIHMEpa W CHIb-
HBIX KHCJIOTHBIX IIEHTPOB KAaOJNMHHUTA, 0OPa3yIOIIUXCS
Ha ero moBepxHocTH B mporecce aktuBanuu [11]. Tlo-
I00HOE B3aUMOIEUCTBHE pPAcCMaTPHBAIOCH aBTOPAMHU
[13] npu wmccnenoBaHUK anCcOPOIMU KAOJIUHUTOM I10-
TIspHBIX opraHuueckux BemectB. B MKC o0pa3mos
kaonuHUT + [1BI], akTHBHpOBaHHBIX 4 MHH, HaOJFOIa-
JIOCh CMEIICHHE TIOJOCH BAJICHTHBIX KoJeOaHWU Kap-
GonmibHbIX rpynn vC=0, 1675em™ — 1660cm™, a
TaKX€ COOTBETCTBYIOIINE U3MEHEHHUS XapaKTEPUCTHIEC-
CKHX ToJIoC KaonuauTa [12].

Ha puc. 2 npencrabnensl MK-criekTpsl U mudpak-
TOTpaMMBI UCXOJHOH M aKTUBHUPOBAHHOW CMECH TaJbK
+ IIBII. U3 amanuza MKC cMmecu mocie akTHBaLUMU
clleyeT, 9TO KOMIIOHEHTHI CMECH B MpPOIIECCE COB-
MECTHOW aKTHBAallMd MEXaHOXUMHYECKH HE B3aHMO-
JCWCTBYIOT, MOCKOJIBKY HE HAOIIOMAIOTCS CYIIECTBEH-
HBIC M3MCHEHUS MapaMEeTPOB XapaKTEPUCTHUCCKHUX I10-
noc moauMepa: vC=0, vC-N u cunmkara: v, vs(Si-O-
Si), vSiO'.

[locne akTuBamyu cMecH B Te4eHHE 4 MHUH BCe TI0-
JIOCHl KOMITIOHEHTOB CMECH YILUPSIOTCA, H3MEHsEeTCs
¢dopma monoc 6CH, CH, mommmepa u 3SiO” cuimkara,
9TO CBUACTEIHCTBYET O HAPYIICHUSX CTPYKTYpP MOJH-
Mepa M cmwinkara. VIMEHHO B pe3yibTaTe HapyIICHUS
CTPYKTYpPHI TalbKa IOSBISTIOTCS aKTUBHBIC IICHTPHI OC-
HOBHOI'O M KUCJIOTHOro xapakrtepa [11]. Ux B3aumHas
HEHTpanm3anys MpUBOAUT K 00pa30BaHUIO MOJEKYIISIp-
Hoit Bonbl [7]. B MKC nosBnsiercs MHTEHCUBHAS OJI0-
ca VOH(H,0) ¢ maxcimymom 3430 em™. Ha audppakro-
rpaMMe aKTHBHPOBaHHOW cmecu (puc. 20, kpuBas 2)
pedIIeKCcHl TambKa MPaKTHYECKH OTCYTCTBYIOT YK€ ITO-
clie 2 MUHYT aKTHBAIlUH CMECH.

[TomyueHHbBIE JaHHBIE TIO3BOJISIOT MPEAIOIOKHTD,
YTO B MPOIIECCE COBMECTHOM akThBaIuu Tanbka ¢ [1BI1
Ha IMOBEPXHOCTH CHIIMKAaTa HE 00pa3yloTCs JOCTATOYHO
CWIbHBIC aKTHUBHBIC IEHTPHI KHUCIOTHOTO XapakTepa,
CIIOCOOHBIE B3aUMOJICHCTBOBATH C TIOJMMEPOM TIOCPE.I-
CTBOM €T0 HEMoACIICHHON aphl AJIEKTPOHOB.
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Puc. 3. UK-cnextpsl (a) u nudpaxrorpammsl (0) cmeceit
tanpka ¢ cesmwieHOM 10 (1) m mocie MexaHWYecKon
aktuBanuu B Teuenue 1 (2), 2 (3) u 4 (4)mun. Coxep-
»aHue rnosumepa B cmecu: 10%.

Tanpk + ceBUIEH.

IMogo6HO mOMU-N-BUHIIMTUPPOINAOHY CEBHIICH
MEXaHOXMMHUYECKH B3aUMOJICHCTBYET C KAOJIMHUTOM B
IpoIiecce COBMECTHOW aKTHBAIMU C (POPMHUPOBAHHEM
MOJIMMEPHOTO KOMITO3HUTA 33 CUET HEHOJCICHHON 3JIeK-
TPOHHOI Mapsl KUCIOpOoAa KapOOHWIIBHBIX TPYHI I0-
JUMEepa ¥ CHIIBHBIX KHUCIIOTHBIX IICHTPOB KAaOJIHMHHTA [—
Si—OH,"], 06pasyromuxcst Ha ero TOBEPXHOCTH B XOJIE
aktuBaiu [12]. B MMKC Takoro kommosuTta moiioce
BaJICHTHBIX KoJieOaHWH KapOOHMIBHBIX Tpynn vC=0
COOTBETCTBYET I0JI0ca ¢ MakcumymoMm 1700 em™

Ha pucynke 3 npusenenst UK—cnekTpsl u nu-
(bpakTorpaMMbl UCXOJHON W aKTHBUPOBAHHON cMeceil
tanpk + ceBwieH. U3 cpaBuenus MKC cmecu nmo u
[I0CJI€ aKTUBALUU CIEAYET, YTO B MPOLIECCE aKTUBALUU
napaMeTpbl TOJOCHl  JeOpMAIMOHHBIX  KoJeOaHui
ciosi, obnacte 600-400 CM'l, CYILIECTBEHHO HE U3MEHSI-
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I0TCsl, T10JI0CA JIMIIb HECKONBKO yrmmpsiercs. [Tockois-
Ky AehopMalOHHBIE KOJIEOAHUS CJIOSI MOAMDUIMPO-
BaHbI KOJEOAHUSIMHU PEIIETKH, MOXKHO IPEITOI0XKHUTb,
YTO CTPYKTypa CHIIMKATa, AaXe I0ciIe aKTUBALUH CMe-
CH B Te4YeHHe 4 MUH, CYIIECTBEHHO He HapyllaeTcs U
aKTHBHBIE IIEHTPHI HAa MOBEPXHOCTH TajibKa MpaKTH4e-
cku He 00pasyroTcs. O6 3TOM CBUACTEIBCTBYET TAKKE
TOT (paKT, YTO MHTEHCHBHOCTPH IOJIOCH BaJICHTHBIX KO-
neGanuii ruapokcorpymmsl, VOH, Makcumym 3677 eM™,
3aMeTHO He yMeHbIIaeTcs. B To ke BpeMs y moJochl
BaJICHTHBIX KoJiebaHui kapOOHWIbHBIX Tpynn vC=0,
1739 cM™, mocITe aKTHBALMK CMECH TOSBIISCTCS BTOPOM
MakCUMyM V., C=0, 1709 CM'l, HHTEHCUBHOCTH KOTO-
pOTO YBEJIIMYUBACTCS C YBEIMUCHUEM BPEMEHH aKTHBA-
uu (puc. 3a). OMHOBpEeMEHHO MaKCHMYyM II0JIOCHI Ba-
JIGHTHBIX KoJIeOaHHH aJCcOpOLMOHHONW BOJBI Ha IIO-
BepxHoctu cuimkara VOH(H,0), 3435 CM'l, CMeIaeT-
s B HH3KOYACTOTHYIO oGmacts 10 3412 cm™. Ilony-
YeHHbIC JaHHBIC ITO3BOJIIOT IPEAIOJIOKUTh, YTO B
Ipolecce COBMECTHOM aKTHMBAallMM CMECH TallbK + ce-
BUJIEH (0 4MUH) CTPYKTypa TajbKa CYIIECTBEHHO He
HapyIaeTcs.

Bo3morkHO, Tanek aucneprupyercs. O6 3ToM CBU-
JeTenbeTBYIOT U JaHHbele POA (puc.306). Bee peduiekcs
CHJIMKATa COXPAHSIOTCS MPU aKTHBAI[MH, YMEHBIIAETCS
JMIIb UX UHTEHCHBHOCTh, OCOOEHHO 3TO OTHOCHTCS K
6azanbHbIM TUIOCKOCTsM (001) 1 (002). MoxHO Taxxke
NPEIOI0KHTh, YTO B HPOIIECCE aKTHBAIMK 00pa3yroTCs
BOJIOPOJHBIE CBSI3M MEXAY MOJICKYJIaMH aJCOPOLIHOH-
HOH BOJIBI TAJIbKA M KapOOHWIILHBIMH IPYIIIIAMH CEBHIIE-
Ha. [Ipoucxomur, Mo-BUOMMOMY, pa3pyLIeHHE CTPYKTY-
pBl CEBHJIEHA, BCIEACTBHUE YEro MEHSIOTCS IapaMeTphl
MOJIOCHI B 00J1acTH IeopMaoHHbIX KoneOanuit —CHo—
rpynn, 3(-CH,-) [14].

3aka04eHue.

IIpoBeneHHbIE HCCIETOBAHMS MpoLiEcca MEXaHHYE-
CKOHM aKkTMBallUM CMecel TajbK + MOJMMEp IMOKa3aiH,
YTO TOJIMMEpPBI: CEBWJICH, MNOJIU-N-BUHWIMHPPOIHIOH,
nonuaMu ITA-6 MexXaHOXMMHUYECKH HE B3aMMOJIEH-
CTBYIOT C TanbKOM. CTpYyKTypa TalbKa B IPOIECCE AKTH-
BalliM C CCBWJICHOM IIPaKTHYECKH HE Hapyllaercs,
BCJICJICTBHE YEr0 aKTUBHBIE [ICHTPHI Ha €r0 MOBEPXHOCTH
He 00pasyroTcs. B ciydae aktuBanmu tanbka ¢ monu-N-
BUHWIIUPPOJIUAOHOM M TIOJMAMHUIOM IIPOMCXOAUT TO-
CTEICHHOE pPa3pyIICHHUE CTPYKTYpPHl CHIMKATa, HA €ro
HOBEPXHOCTH 00Pa3yrOTCsi aKTUBHBIE LIEHTPHI OCHOBHOTO
U KHCJIOTHOTO XapakTepa, KOTOpbIe B3aMMHO HEHUTpalu-
3ytotest. [t cMecH Tanbk + 1oiu-N-BUHHIIHPPOIHIOH
3TOT IPOIECC MPAKTHYCCKU 3aKaHUMBACTCS MTOCIIE AKTH-
BallMM CMECH B TeUCHHE 4 MUHYT.

Pa60Ta BBIITIOJIHEHA COTJIACHO rOCyIIapCTBeHHOMy 3a1aHUIO
®T'BYH UXTTM CO PAH. Ipoekr V. 45.2.7(Ne0301-2004-
0006), .. 5.2.
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MEXAHOXHMHYECKOE ®OPMHPOBAHHUE
KOMITIO3HUTHBIX CTPYKTYP
B CHUCTEME Fe/Ti
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E.T. Tlesasmrxunal, C.B. Bocmepukos!l, H.3. Asxoe!

IMHCTUTYT XUMHH TBEPAOTO Teaa U MexaHoxumuu CO PAH,
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200peaMHEHHBIN HHCTUTYT MatrHoctpoenuss HAH Beaapycy,
r. MuHnck, Beaapyce
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Mertonamu peHtreHoctpykrypHoro anaimuza (PCA) u arom-
HO-cHI0BOM Mukpockonuu (ACM) u3ydeHa COBMECTHasi Me-
xaHu4eckas aktuBauus (MA) XMMHUYECKH B3aUMOJICHUCTBYIO-
[IMX METaJIOB jkene3a u Tutana. [Ipogykrom MA B KOHLIEH-
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TpalMOHHOM MHTepBae TuTaHa oT 20 10 40 Bec. % sBIAIOTCA
MEXaHOKOMITO3UTHI Fe/Ti, B KOTOpPBIX TUTaH pacIpenesseTcst
0 MEX3epeHHBIM I'paHHLaM xelne3a. VccienoBanus, mpose-
JieHHbie st cucteMbl Fe — 20% Ti, mokasamu, 4Tto yBenude-
HUE JUIUTEIBHOCTH MA NpHBOAMT K arjioMepauuu u popmu-
POBaHHUIO YACTHUIl C IIUPOKHUM JUANa30HOM pa3MepoB (5-25
MKM), YMEHbBIIIAETCS pa3Mep KPUCTAJUIUTOB XKeJlie3a U YPOBEHb
MUKPOHAIPSDKEHUH, YTO CBUIETENBCTBYET O CHH)KEHHH
MIPOYHOCTH YaCTHUII.

Kniouesvie crnosa: xommnosutsl Fe/Ti, Mexannueckas ak-
THBAIHA, CTPYKTYPHBIE H MOP(OIOTHIECKUE XapaKTEePUCTUKU

Hanokpucrayummyeckne  KOMITO3HUIMOHHBIE — TIO-
POLIKH Ha OCHOBE XeJle3a SBJISIFOTCS NMEePCHEKTUBHBIMU
MPEeKypCOpaMu ISl TTOMYYEeHHUS LEIOTO Psifa KOMITO3H-
IUOHHBIX MaTEpUaNOB, MOKPHITUI ¢ BBICOKMMHU MeEXa-
HUYECKUMH, aHTHKOPPO3HOHHBIMH, aHTH()PHUKIIHOH-
HBIMU U JIPYTUMH (YHKIIMOHAJIBHBIMU CBOWCTBaMH [1,
2]. Marepuanbl Ha ocHoBe Fe-Ti monydmin mmMpoKoe
NPUMEHEHHE B KadyeCTBE JIMIAaTypbl MpU IOIYyYCHUU
CIUIAaBOB METOAOM ITOPOIIKOBOI METAJUTypTrHH U B CTa-
JIETUTEHHON NPOMBIIUIEHHOCTH [UIS PACKUCIEHUS U
JETUPOBAHUS CTaJIeH C IETBI0 MOBBIMICHAS UX KOPPO-
3MOHHOHU cToiKocTH [3]. OMHUM U3 OCHOBHBIX HaIpaB-
JICHWH B YITy4IICHUH CBOWMCTB CIUIABOB SIBIISICTCS IIPH-
JlaHEe UM KOHCTPYKIIMOHHOM NMPOYHOCTH 3a c4eT (op-
MHUpPOBAHUS HAHOCTPYKTYPHOTO COCTOSHHS, U B ITOM
CYIIIECTBEHHYIO POJIb UTPalOT MOP(OJIOTHUYECKHE Xa-
PAKTEPUCTUKN TIONYYaeMBIX IPEKYPCOPOB CIICKAHHS.
Bruto moxasaHo, YTO yMEHBIIEHHE Pa3Mepa X YacTHUI]
0 HAHOMETPOBEIX NPHBOIHUT K CYIICCTBCHHBIM H3MeE-
HEHUSIM CBOWCTB MaTepuana [4]. B mocnemHue romabl
HanboJiee MEepPCIEKTHBHEIM METOOM ITONYYCHHUS YiIb-
TPaJUCIIEPCHBIX TOPOIIKOB SIBISIETCS MEXaHOXHUMMYE-
ckuii MeToA [2], KOTOphId TO3BOJSET (HOPMHUPOBATH
KOMITO3HUTHBIE CTPYKTYpbl Fe/Ti ¢ GoabmIoN KOHTaKT-
HOM MOBEPXHOCTBIO MexxAy Fe u Ti, a Taxke BBICOKOM
KOHIIEHTpanuel NeeKToB B IPUTPAHUIHBIX 00TacTsIX.
3710 0becneunBaeT CynieCTBCHHOE CHIDKCHUE TeMITepa-
TypBl M YBETHUCHHE CKOPOCTH XMMUYECKOTO B3aHMO-
JeiicTBus Mexay HUMU. Kpome Toro, MeXaHOKOMIO3H-
THI aKTHUBHOTO METaJlIa B MaTPHIIE HEAKTHBHOTO MOTYT
OBITH MCIIONIH30BAHbI ST MEXaHOXUMHYECKOTO BOCCTa-
HOBJICHHSI OKCHJIOB, 00€CIIeUNBasi BRICOKHE CKOPOCTH U
HU3KHE TeMIEpaTyphl MPOLECCa, YTO MO3BONSET MOIY-
9aTh BBICOKOJHCIIEPCHBIC MaTepHaNbl C paBHOMEPHBIM
pacrpeeneHueM KOMIOHEHTOB.

Henpto pa®oThl OBUIO M3yUCHHE CTPYKTYPHI U
MOP(]OJIOTHIECKNX XapaKTEPUCTUK MEXaHOXHMHUYECKH
MOJTy9EHHBIX KOMIIO3UTOB B cucteme Fe — Ti ¢ pasnunu-
HBIM colepikanueM Ti.

MaTepuan u METOABL.

B paboTe ncnonb30BaNUCh MOPOLIKH XKele3a Map-
ku IDKPB3.200, TY6-09-5346-87 w TuTaHa Mapku

[ITOM. Meranmuueckue MEXaHOKOMIIO3UTHI ObLIH
MOJYYEHBI B BBICOKODHEPIEeTHYECKOM IapOBOM IUIAHE-
TapHOW METBHHIIC C BOISHBIM OXJaKACHHEM B aTMO-
cdepe aprosa.

Nzydenne cTpyKTypHO-(Pa30BBIX COCTOSIHUN TIO-
POIIKOBBIX KOMITO3UTOB W BIIMSHUS MEXaHHYECKON aK-
THUBAIMN HAa TOHKYIO CTPYKTYPY KPHCTAJUIUTOB IPOBO-
JVTH  METOJOM TOJHOMPO(MIBHOW PEHTICHOBCKOMN
nudpakur Ha mopomkoBoM audpakromerpe D8 Ad-
Vance ¢ MCHOJB30BAaHUEM XapaKTEPHCTHUECKOTO U3ITY-
YeHHsI METHOTO aHoJla peHTreHOBCKoH Tpyoku CuK, (A
=1.5406 A.

HccnenoBanns MOP(OIOTHIECKUX XaPAKTEPUCTHK
U Tomorpaduy MOBEPXHOCTH MOJYYaEMbIX MPOIYKTOB
BBITIOJTHEHBI Ha aTOMHO-CHJIOBOM MuKpockore NT-206
(Microtestmachines, r. ['oMenb) cTaHZapTHBIMH KOM-
Mepyeckumu V-o6pasubivu 30Hmamu NSC11 (Mikro-
masch) B KOHTaKTHOM PEKHME.

PesynbpraTe u 00CyXaeHHE.

CoriacHO paBHOBECHOH auMarpamMMe COCTOSIHUS
(puc. 1) cucrema Fe - Ti siBIsieTCS XMMHUYECKH B3aUMO-
JICHCTBYIOIICH, IS Hee XapaKTepHO 00pa3oBaHUE IBYX
MHTEPMETAIUTHIIOB ¥ TBEPIBIX PACTBOPOB.
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Puc. 1. PaBHOBecHast quarpamma COCTOSTHHS cucTeMbl Fe-Ti

[5].

Ha puc. 2 mpuBeneHsl Au(ppPaKTOrpaMMbl MOPOLIKO-
BbIX TpoaykToB MA cucremsl Fe—20% Ti ¢ mnuTensHoO-
CTbIO0 4 MuH 1 20 MUH.

Pentrenorpadudeckne uccnenoBaHusS MOKA3aiH,
gyro npu 4 MUH MA OCHOBHBIMH (pa3aMu SIBISIOTCS OL-
Fe u Ti, ¢ yBenuueHneM BpeMeHH MEXaHHMYECKOH aKTH-
Barmu 10 20 MuH HaOIrOHAeTCs 3HAYNTENIHLHOE CHIDKE-
HHUE WHTEHCUBHOCTHU AU(PAKIHNOHHBIX OTpAXXCHUH (a3l
Ti u ymupenne nukoB xene3za 6e3 W3MECHCHHS Mapa-
MeTpoB ero pemeTku. C yBelIWYeHHEM KOHLEHTPAaLUU
tuta"a B cMecu Fe — Ti 1o 30 u 40 Bec. % 3T 3aKOHO-
MEPHOCTH COXpaHsroTcs (puc. 3, a u 0).
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Puc. 2. JIndppaxrorpaMMmbl TOpOIIKOB coctaBa Fe+20%Ti
mociie MA B Teuenue: a — 4 MuH, 6 — 20 MHH.

YTOoyHeHHEe U pacueT MUKPOCTPYKTYPHBIX Mapa-
METpOB (IIapaMeTpOB pEIIETKH, pa3Mepa KpPHCTAILIH-
TOB, MUKPOHAIPSDKEHUH) MIPOBOAMIIN C UCIOIb30BaHU-
€M MEeTO/Ia MOJHOMPO(UIBHOTO PAa3NOXKEHUs TU(paK-
TOrpaMMbl 10 MeToay Pawley wu  aHamuTHYeCcKOM
annpokcumanueil npoguns pPEeHTTeHOBCKUX JIMHHUH.
Pesynbratel, nonyuennsle Metogom PCA, mokasbiBa-
10T, uto ipr MA 10 20 muH TBepabie pactBopst Fe(Ti)
He 00pa3yloTcs B M3yYCHHBIX KOHIICHTPAIMOHHBIX 00-
JacTsAX THUTaHa. YIIUpPEHHE IHKOB XKejie3a U He3Hauu-
TEJIbHOE YBEIMUYEHHE €ro IapaMeTpa peLIeTKH Ha
HavabHOU cTazmud MA 0O0yCIIOBIIEHO BBICOKHM YPOB-
HEM MUKpPOHANpsDKEHUIl. YBenudeHue AIUTENbHOCTU
MA npuBOIUT K YMEHBILIEHHUIO CPEIHETO pa3Mepa Kpu-
CTAJUIUTOB JKEJe3a, U 3TO COMPOBOXKAAETCS pellaKcally-
el MUKpOHAaINPsKEHUH.

Pazmepbl obnacTell KOTEpEHTHOrO PACCESIHUS TH-
TaHa TaKke YMEHBUIAIOTCS C YBEIMYCHHEM BPEMEHHU
MexaktuBanuu ot 8§0-90 M no 17-20 um mipu 20 MuH
MA 17151 Bcero KOHIEHTPAIIMOHHOTO HHTepBaa.

Ha ocHOBaHUM pe3ynbTaTOB PEHTTEHOCTPYKTYPHO-
r'0 aHaJIHM3a MOXKHO TPEAIOI0XKHTE, YTO paclpeaesicHue
TUTaHA OPOUCXOAUT B 3€pHOrPAaHUYHOM obsacTu xene-
3a.

I/IHTCHCHBHOCTB, OTH. €.
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Puc. 3. Tudppaxrorpammsl mopomkoB cocraBa Fe+30%Ti (a)
u Fe+40%Ti (6) moce MA B Teuenwue: 1 — 4 mun, 2 —
20 mMuH.

HccnenoBanne MoOpdoOTOrHUECKUX OCOOCHHOCTEH
CTPYKTYPBl MEXaHOKOMIIO3UTOB OBUIO MPOBEJCHO Me-
TOOM aTOMHO-CHJIOBOM MHKPOCKOIIMH ISl COCTaBa
Fe+20%Ti (puc. 4) 1 MOKa3ayno, YTO OHH SBJISFOTCS Te-
Tepoda3HBEIMH TIPH BCceX BpeMeHax MA, ogHako ¢ yBe-
JUYCHUEM BpEMEHHM aKTHUBaluu (QopMmupyroTcs Oonee
TUIOTHBIE CTPYKTYPHI (pHC. 40).

AHanu3 KapTUH pacrpeielieHHs JTaTepaibHbIX CHIT
MO3BOJISIET OICHUTh MUHHMAIBHBIA pa3Mep CTPYKTYp-
HBIX 00pa30oBaHMi, KOTOPBIH cocTaBiseT ~ 50 HM. Pasz-
Mep TEMHBIX 00pa3oBaHUil (IPEIMOTOKHUTEIHFHO THUTA-
Ha), KOTOPBIC PACIIOJIOKEHBI 110 TPaHUIAM KPUCTAJUIH-
TOB Jkene3a, coctaBmi 40-70 uM. J{is oOpasna mocie
20 mua MA pasmep kpucramnuToB merogoM ACM us-
3a UX MaJIOCTH YCTaHOBUTH HE ynajiock. Pazmep 3epHa
cocraBui 100-400 um.

BriBoibI:

IToxazaHo, YTO IpU MHTEHCHBHON MEXaHMUYECKOU
aKTUBAallMd B BBICOKOIHEPreTHUECKOH IJIaHeTapHOI
MEJIFHHUIE JUII XUMHYECKH B3aUMOACHCTBYIOIIUX MeE-
tauioB Fe u Ti B IIUPOKOM KOHIIEHTPAIIMOHHOM HWH-
TEepBaJle aKTUBHOIO MeTajuia ObLIM CHOPMHUPOBAHBI
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MexXaHOKOMITO3uTel Fe/Ti, B KOTOpBIX aKTHBHBIN Me-
tamn (Ti) pacmpeneneH Mo MOBEPXHOCTH 3ePEH Kese3a.
[Ipu OGompmux BpeMeHax MA yCHIMBAeTCsl MPOIECC
arioMepanu, U OOpa3yrTCsl YacTHIBl C LIMPOKUM
IIMAIa30HOM pa3MEpOoB, a TAaK)KE€ YMEHBIIAETCS pa3Mmep
KPUCTAJLUTUTOB KeJie3a U TUTaHA U YPOBEHb MUKPOHA-
TIPSKEHUH.

Y, un

-700

-1000

-1300

-1600

Puc. 4. ACM wuzobpaxenue tornorpaduu 1 KapTUH pacipe-
JIeJIEHNs] JIaTepallbHbIX CHUJI OPOIIKOB nocie MA: a —
4 muH, 6 - 20 MHH.

IMony4ennsie koMno3uTsl Fe/Ti umeroT 00bIIyI0
KOHTAaKTHYIO MOBEPXHOCTb M MOTYT CIIyXKHTb IPEKyp-
copamMu JJIsS TMOCHCIYIOLIEro CIEKaHWsl KOMIIO3UTOB
WIM XUMHYECKOr0 B3aMMOJICHCTBHS C BHEIIHHM pea-
TCHTOM.

Pa60Ta BBITIOJIHEHA COTJIACHO rOCyI[apCTBeHHOMy 3aJaHUuIO
®IBYH UXTTM CO PAH, Ilpoexr V.45.2.7 (Ne 0301-2014-
0006), 1. 5.1.
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KOHCTPYKIIHS, IIOCTPOEHHAS
U3 PASHECEHHBIX I10 BPEMEHH
HHCKPHUIILHI ONIPEAEAEHHUS
COBCTBEHHOTI'O KAACCA

I''K. Tumkos

MockoBckuit TYCU, Poccus

Hacrositasi craThsi siBsieTCs MPOJOJDKEHHEM pa-
6oTHI [1].

B ocHoBy mpuBenénHoil B pabote [1] KOHCTpPyK-
WY TIOJIOKEHEI IBa MPUHIIHIIA: TIPUHIAT CHMMETPHH U
NPUHLMUII pa3sHEeCeHUs 10 BpeMeHH. M3 3Tux aByx
MIPUHIUIIOB MPUHIUI pa3HECEHUS 10 BPEMEHH SBIACT-
csi Oojiee CHIIBHBIM, TaKk Kak OH IIO3BOJISIET CTPOUTH
KOHCTPYKIIMM, WMEIONIe OOoJbIliee YHCIO YpPOBHEH
uepapxun. CnenoBarenbHo, 3((HEKTHBHOCTE MOXKET
OBITH MOBBIMIEHA 33 CYET MCKITIOYEHHS TPUHIAIIA CHM-
METPHH B HOJIB3Y NPHUHIUIIA PA3HECCHUS 110 BPEMEHHU.

Ilpn peanmzanyy NpHHIOMIA Pa3HECEHHS IO Bpe-
MEHH 3a CuéT WMCmoJb30BaHus Iukia for BMecto ske-
TPaNONAMA MOXKET OBITh JOCTUTHYTO JOTIOJHUTEINb-
HOE yBEIWYCHHUE YHCIIa YPOBHEH MepapXuM U COOTBET-
CTBEHHO JIOTIOJHUTENbHOE NOBBIIEHHE 3(deKTHBHO-
CTH.

CooTBeTcTBYIOIasE KOHCTPYKIMS NpUBEICHA B
tabiune 1. Ilo cytH, 3Ta KOHCTPYKIHS SIBJISETCS KOH-
CTPYKTUBHBIM BapHaHTOM OOOOIIEHHS OIpeeNeHuns
YHHUBEpCYyMa Kak COOCTBEHHOTO Kiacca pa3sHECEHHBIX
10 BPEMEHH COOCTBEHHBIX KJIACCOB, NMPUBEIEHHOTO Ha
pucynke 1 pabotsr [2].
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Tabruya 1

for for for for for for for for for for for

(@=0; (b=0; (c=0; (d=0; (e=0; (=0; (9=0; (h=0; (i=0; (=0; (k=0;
a<1e100; b<1e100; c<1e100; d<1e100; e<1e100; f<1e100; g<1e100; h<1e100; i<1e100; j<1e100; k<1e100;
at++) b++) c++) d++) e++) f++) gt+) h++) i++) j*++) k++)
t
[a] [b] [c] [d] [e] fl [a] (] (i 1l K
MeM

Jlureparypa

1. TurkoB I'K. CummMeTpuuHasi KOHCTPYKIIMSI, IOCTPOCHHASI U3 Pa3HECEHHBIX MO0 BPEMEHH MHCKPHIILHUI OMpeaeNieHHs COOCTBEHHOro kiacca. Jlab-
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IIOCTPOEHHE HEITPOTHBOPEYHBOH

MATEMATHKH HA OCHOBE NOHSITHSI CHMMETPHH MEXXY IIPEAEABHO
YOAAEHHBIMH OB BEKTAMH.

HOBBIH NOAXO,

I''K. Tumkos

MockoBckuit TYCHU, Poccus

[IpuBenénnas B padote [1] KOHCTPYKIINSA, IIOCTPOCHHAS U3 Pa3HECEHHBIX IO BPEMEHU MHCKPHUIIIIMHA onpeene-
HUS COOCTBEHHOTI'0 Kjiacca, Ja€T HaM HOBBIN MOAXO0Jl K IIOCTPOSHHUIO HEIPOTUBOPEUMBON MAaTEMAaTUKU HA OCHOBE I10-
HATHS CUMMETPUHU MEXIY MPEIeNbHO yIANEHHBIMA 00BeKTaMU. DTOT HOBBIH MTOAXO IPOJEMOHCTPUPOBAH B TaOIH-
e 1. ITo cyrtu, Tabnuia 1 siBJISeTCS KOHCTPYKTHBHBIM BAPHAHTOM PHCYHKa 1 U3 paboThI [2].

Tabnuya 1

for for for for for for for for for for for

(a=0; (b=0; (c=0; (d=0; (e=0; (f=0; (9=0; (h=0; (i=0; (=0; (k=0;
a<1el00; | b<1el00; | c<1el00; | d<1el00; | e<1el00; | f<1el00; | g<1el00; | h<1el00; | i<1el00; | j<1el00; k<1e100;
at+t) b++) C++) d++) e++) f++) g++) h++) i++) j*++) k++)
t
[a] [b] [c] [d] e] [f] 9] [h] [ 1] (K]
MeM

Jlureparypa:
2. TurxoB I''K. CuMmeTpuuHas KOHCTPYKIHS, BKJIIOUAOMmas B ceOs
1. Twurko I'.K. KoHcTpyKIus, NOCTpOCHHAsT U3 Pa3HECEHHBIX IO Bpe- npenenbHo yaanéHuble 00bekThl. HoBBIM moaxon / AkageMu4ecKuit
MEHHU HMHCKPUIILHUI ONpesesieHns: cOOCTBEHHOTO Kiacca. AKaaeMu- skypHain 3anagnoir Cubupu. — 2015. — Tom 11, Ne 3.

yeckui sxypHain 3anaguoid Cubupu. — 2015. — Tom 11, Ne 5.
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METABOAHYECKHE U3MEHEHHUSI
B DPHTPOIIUTAX B YCAOBHSIX OCTPOM
DK30TEHHOH TOKCHYECKOH
HE®POIIATHH

H.B. BetiHukoea, B.A. CneimuHa, A.B. 2KaHnbvipuweesa
Kaparangunckuit I'MY, r. Kaparanaa, Kazaxcran

E-mail aBropos: irena9898@mail.ru

Tokcuueckass HedpomaTus NpeaCTaBIsieT coboif
OIuMH U3 Haubojee pPaCHpPOCTPAHEHHBIX IPU OCTPBIX
9K30TEHHBIX OTPABJICHUSX MATOJIOIMYECKUX CHHIPO-
MOB. [Ipu paznuusbIXx popMax MHTOKCHKaLUi Bo3pac-
TaeT pojb IPUTPOLMTOB KaK TPAHCIOPTHBIX M pEryis-
TOPHBIX KJIEeTOK [3].

Lens uccnegoBaHus: U3YUUTh YPOBEHb KapOo-
HIJIOBBIX IPOU3BOAHBIX OEIKOB M COOTHOUICHUE OKHC-
JICHHO-BOCCTAHOBJICHHBIX ()OPM I'eMOrIoOuHa B IPUT-
polMTax y IUI[ C OCTPOH TOKCHYecKoW HedpomnaTuen
Pa3NIUYHOTO I'eHe3a.

MaTtepuan u METOABL.

IIpoBeneHo uccienoBaHue BEHO3HOM KpoBH y 13
OOJIBHBIX C OCTPOI K30T€HHONW TOKCHYECKOH Hedpoma-
THEH pa3IM4HOrO TeHe3a. B KOHTpoJIbHYIO Ipymily Bo-
nuio 14 mpakTHYECKH 3J0POBBIX JIFOAEH (IEpBUYHBIC
noHophl). KoHIleHTpalnio MeMOpaHHO-CBSI3aHHOTO Te-
moraobuna (MCI'), okcuremornoduna (OxkcuHb) u
Metremorioouna (MetHb) ompenensmu mo metony
3.C. ToxrtamsicoBa [1], ypoBeHb KapOOHHMIOBBIX IPO-
u3Boaubix 6enkos (KITB) — mo metony R.L. Levine et
al. [2]. Tonyuenuble pe3yabTaThl 00pabaTHIBATIUCH C
WCTIONB30BAaHUEM IIaKeTa CTATHCTHUECKUX MpPOrpaMm
EXCEL.

PesynbpTaThl U 00CyXIeHHE.

Tabauya 1

TTokasarenn OKUCIUTEILHOTO CTPECCa U OKUCICHHO-

BOCCTaAHOBJICHHBIX (I)OpM reMorjaoouHa Yy Jin € 0CTpOI71
Tokcuueckoil Hedponatueit (M+m)

W3 manHbIX Tabmuien 1 cnemyer, uro ypoBeHb KIIb
B HCCJIEAYEMOW T'pyMIIEe MPEBHIIIAET TAKOBOM KOHTPOJIIS
Ha 86%. YpoBan OxcuHb n MetHb mnpeBpimanm koH-
Tponb Ha 45,2% u 5%, coorBercTBeHHO. OTHAKO KOH-
nentparust MCI' mpakTiudeckn He OTIMYaeTcs OT KOH-
TPOJISL.

B ycnoBusX OZHOBPEMEHHOTO Pa3sBUTHS METa0O-
JIMYECKOT0 ali103a U OKUCIHUTENFHOTO CTpecca BCIE-
CTBHE HApyIICHUS KOHICHTPALMOHHOH CIIOCOOHOCTH
MMOYeK M M30BITOYHOM OOpa30BaHWW AKTHBHBIX (OPM
KHCJIOpOJa TIPOUCXOMUT AKTHBALWS OKHUCIUTEIBHO -
BOCCTAaHOBUTEJBHBIX PEaKIHi ¢ MpeodIagjanueM OKHUC-
JUTENBHBIX MPOIIECCOB B APUTPOIIUTE, YTO OTPAKACTCS
B MMapajuIeIbHOM YBEIWYCHUH KOHIICHTPAIIMH OKCHIe-
MOTJIOOMHA M METTeMOTJIOOMHA, TIPUBOJASAIICH K clep-
JKUBAHUIO POCTa MEMOpPaHHO-CBS3aHHOTO TeMOTJIOOW-
Ha. TakuM 00pazoM, SPUTPOIUTHL B YCIOBHIX OKHCIH-
TEJBHOTO MeTabonM3Ma MOTYT CIYXHTh Oydepom
OKHCJICHHBIX METa0OIHUTOB.

Jlureparypa:

1. Determination of carbonyl content in oxidatively modified proteins /
R.L. Levine, D. Garland., C.N. Oliver et al. // Method Enzymol. —
1990. — Ne 186. — P. 464-478.

2. ToxramsicoBa 3.C., bupxanosa H.X. O MeMOpaHOCBSI3aHHOM TeMO-
riobune // Buodusuka. — 1990. — Tom 35, Ne 6. — C. 1019-1020.

3. ODH3UKO-XMMHUYECKHE CBOWCTBA IPUTPOLUTOB KPOBH OOJBHBIX IJI0-
MEpYJIOHE(PPUTOM U IHEIOHE(PPHUTOM, ACCOLMUPOBAHHBIMU C apTe-
puanbHOi rumeprensuerr / JLE. Mypasnea, B.b. Monoros-
Jlyganckuii, E.A. Konecnukosa, JI.A. Kmoes, H.V. Taukn6aesa //
OynmamenTanbble uccienoBanus. — 2011, — Ne 11. — C. 74-77.

KOI'HUTHBHBIE HAPYILIEHHSA

Y BOABHBIX C KOMOPBH/IHOM
KAPIHUOPECIIHPATOPHOU IIATOAOTHEM:
BCE AH H3BECTHO BPAYY?

T.H. Bacunvkosal, FO.A. Polburna?

ITromenckuii I'MY, r. TromeHs, Poccus
2T'opoackag nmoaukanHuka Ne4, r. Tromens, Poccusa

E-mail aBTopoB: doctorulia555@mail.ru

INoxaszarenu Konrpons (n=14) | Hedponatus (n=13)
KIIb, en./mr 9,624 + 0,069 17,879 £ 0,126
OxcuHb, % 8,124+ 0,783 11,796 + 0,891
MetHDb, % 70,894 + 3,799 74,462 + 6,887*
MCT, % 62,770 +£3,016 62,666 + 5,996

[Ipumeuanue: * - 1OCTOBEPHOCTh Pa3NUYMN IO CPABHEHHUIO C
KoHTposeM mpu p<0,05.

MarepuanaoM JuUIs HCCIEIOBAaHUS MOCIYKWIH TAIHUEeHTHl C
XOBJI B accouuanuu ¢ aprepuanbHoii runeprensueii (Al) 11
craguu — 82 yenoseka. [IpoBeseHO KOMIUIEKCHOE KIIMHUKO-
(YHKIIMOHAIBHOE HCCIIEIOBAHUE C OLICHKOW KOTHUTHUBHBIX
napymenuii (KH). Ycranosneno, 4yTo ¢ HapacTaHueM crere-
1 Tskectd XOBJI u AD' yBennuuBaeTcs 4acToTa M BbIpa-
skeHHocTh KH OT j1erkoii cteneHu 10 TSKEIO0M.

Kniouegvie cnosa: XpoHnueckas 00CTpyKTHBHAs O0JIC3Hb
JIETKUX, apTepuajibHas T'MIIEPTEH3Hs], KOTHUTHUBHbIE Hapylle-
HUSL.

B crpykType oOmieli 3a0ojeBa€MOCTH B3POCIOTO
HaceneHusi Poccuiickoit @eneparin 00JIe3HH OPraHoB
neixanus (BOJl) 3aHMMaroT BTOpoe MecTo mociie 0o-
ne3Hel cuctembl KpoBooOpamienus (Munzapas Poc-
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cun, 2014). Cpeau otnensHbIX Xpornuecknx bO/] nmpu
pacuere yucna caydaeB Ha 100 Teicad B3pOCIOro Hace-
neHus nuaupyomee Mecto 3anumaetr XOBJI [3].

XpoHunueckue 00JIe3HH HIKHUX JbIXaTeIbHBIX My~
teit (HAIl) Obmm mpuumsoit cmeptu 40,6% Bcex
ymepmux ot BOJI, npu atom XOBJI cocrasmsuia 91,9%
cpenu HuX, OpoHXHanbHas actMa — 6,9%, smdpuzema
nerkux — 0,6%, Oponxoskrazus — 0,5%. Bemymeit
npu4rHOHN JeTanbHOCTU O60nbHBIX ¢ XOBJI siBnsieTcs He
JbIXaTeNbHas HENOCTaTOYHOCTh, KaK TPaAUIHOHHO
IOPUHITO CUUTaTh, a CEPACUHO-COCYIHUCThIE 3a000I1e-
BaHwMs [6].

B ximMHHYECKON NMpakTHKE BEChbMa pPacipoCTpaHe-
Ha komopOumHocts XOBJI ¢ AI. Al sBusercs He
TOJIBKO 3a00JI€eBaHUEM, HO U BEAYLIUM (DaKTOPOM pHC-
Ka pa3BUTHA CEPJCUHO-COCYAUCTHIX (MH(PAPKT MHOKap-
na, UBC, dubpumiauus npeacepauii), uepedpoBacKy-
JSIPHBIX (MIIEMUYECKUN WIM TeMOopparudeckuil uH-
CYNbT), a TaKKe CMEpPTH, YeM, COOCTBEHHO I'OBOpS U
OTpeieNsieTCs €€ YPe3BBIYAWHO BBICOKAs HHIUBHUIY-
aNbHasi 3HAYUMOCTh AJIST KaXJIOTO YEJIOBEKAa C IIOBBI-
menHbiM A/l [1, 2]. Meauko-couuanbHas 3HaYMMOCTh
AT ompenensieTcsi ee O4eHb BBICOKOH PacIpOCTpaHEH-
HOCTBIO O JaHHBIM POCCUMCKUX HCCIEJOBAHUH OKOJIO
40% B3poCIbIX UMEIOT MOBBIIeHHOE AJ]. A 3TO B CBOIO
ouepesb MOXET NPHBE3TH K BO3HUKOHOBEHHUIO JIAKy-
HAapHBIX HHCYIBTOB U Pa3BUTHIO COCYIUCTON IEMEHIIUH
[4].

Kosapcteo AI' 1 XOBJI 3akimouaeTcs B TOM, YTO
IpoTeKasl JUIMTENbHOE BpeMsl OECCUMIITOMHO WM Ma-
JIOCUMIITOMHO € 3MHM30MYECKOl 1epeOpaIbHOi cumI-
TOMAaTUKON MPOUCXOAUT OTPaHHUYEHHE a’pOOHOro 00-
pa30BaHUSI 3HEPIHMM BCIEICTBHUE HAPYILEHHs SHEPro-
CUHTE3UpYOIIel (QYHKIMHU IbIXaTeNbHOW LIETH MHUTO-
XOHApUH. B pe3ynbraTe NPOUCXOAUT HAKOIJIEHUE aK-
TUBHBIX ()OPM KHCIOPOJA, UCTOIIECHHUE 3aIacoB SHJO-
TCHHBIX AHTHOKCHIAHTOB W AKTUBAIUs IE€PEKHCHOTO
OKHCJICHUS JIUMIUJOB KIJIETOUHBIX MEMOpPaH, YTO MOXKET
IPUBOJIUTH K TMOETH KJIETOK MO3Ta M BO3HHUKHOBEHHUS
KOTHUTUBHOTO Jie(UIIMTa OT JIETKOW CTeNeHH 0 Je-
MeHuuu [5].

Bo MHOrmX mccienoBaHHUSX, MOCBAIICHHBIX IPO-
o6neme XOBJI n AI', abcomotHo He yuuThiBatoTcs KH
OonpHOTO. B CBSI3M C 3THM IPEICTABISACTCS aKTyalb-
ueIM n3ydenne KH y 6onpusix XOBJI u A" st Gonee
000CHOBAaHHON KOPPEKIMH BBIIBISIEMBIX H3MEHECHUH,
oTpaxaroiue coctosHue narorenesa XOBJI B acconn-
amuu ¢ A’ y KOHKPETHOTO OOJBHOTO, YTO IMO3BOJIUT
AITOPUTMH3HPOBATh MATOTCHETHUECKYIO TEparuio B
Je4eOHBIX YIPSKICHUAX JII0O0T0 YPOBHS, B TOM UYHCIIE
U aMOyJaTOpHOTO 3BeHa, 0e3 MpOoBeJeHUs TpeaBapH-
TEJIFHOTO JOPOTOCTOSIIET0 OOCIEIOBaHNSA, YTO IPUH-
[IUIHAAIBHO BaYKHO B CIIyYasX HAaYaJbHBIX IPOSBICHUIN
0oNe3HM, KOTJa IAlMCHTHl HEIOOICHUBAIOT 3HAYH-
MOCTb BBISIBJICHHBIX M3MEHEHUM M ¢ TpyIOM MIYT Ha
COTPYAHUUYECTBO C BPayOM.

Ilens pab®oThl: oueHUTH BblpakeHHOCTs KH u
POJIb KOMOPOUTHON KapAUOPECIIUPATOPHOM MATOIOrUU
B nporpeccupoBanuu KH.

Marepuan u MeTOABI: oOcienoBaHo 82 yeyo-
BeKa B Bo3pacTe 55-59 ner: MyxuuHBl — 47 uyenoBek
(57,3%) ot 55 no 59 ner (cpenuuii Bo3pact 56,02+1,2);
JKeHmHBl — 35 uenosek (42,6%) ot 55 mo 57 ner
(cpennuit Bo3pact 55,1+2,2). Bece OonbHBIE OBUIM CO-
MOCTaBUMBI IO BO3PACTY, JJIUTEIBHOCTU 3a00JI€BaHUI.
Cpenusist nurensHocTs XOBJI B rpymnmax cocraBuiia
bomee 6 ner (6,5+1,2), mmurenpHOocTh Al — 8 ner
(8,1£1,0). bonpmMHCTBO GONBHBIX 00EHX TPYII UMEITH
cpenHe-crienansHoe obpazoBanue (64,4%). B 3aBu-
cumoctH oT crenenu Tsxectn XOBJI chopmupoBaHb
JBe rpynmnsl: 1-s rpynna-6oisHeie XOBJI cpenneif cre-
meHu Tsokectr B couetanun ¢ AN Il cramuu (n=49;
59,7%), 2-s1 rpymnma-0oJibHBIE C TSDKEIBIM TEYEHHEM
XOBJI B coueranuu ¢ AT II craguu (n=33; 40,3%).
Kpurepun BritodeHus: BospacT 55-59 ner, XOBJI
CpeHEM M TsKEJIOW CTENEeHH, CTalus HEMOJHOM pe-
muccu, scceHiuansias Al I craguun. Kpurepuu uc-
KITFOUEHHS: JIETKOe U KpaiiHe Tshkenoe TeueHrne XOBJI,
¢aza pemuccuy, OpraHMYeecKoe MOopaskeHUe TOJIOBHOTO
MO3ra, TPeBOXHO-JeTpecCuBHBIE paccTpoiictBa, XCH,
cumnroMatuueckas Al', HapylIeHHe pUTMa, HHTEPCTH-
IIIaJIbHbIC 32001€BaHUs JETKHUX.

XOBJI nnarHoCTHpPOBAIU HA OCHOBAaHUHM PEKOMEH-
Januif  AMEpHUKaHCKOIO TOpaKaJbHOTO — oOIiecTBa
(ATS), 2011 u EBpomneiickoro pecnupaTopHOro ooiie-
ctBa (ERS), 2009. Crenenp ApIXaTeNbHON HEAOCTATOY-
HOCTH YCTAQHOBJICHA B COOTBETCTBUH C KJIacCHU(HUKAIIH-
eit A.I'. lem60 (1957). Craguu nero4HOi runepTeH3nu
y OOJNBHBIX oOmpeeNieHbl Mo Kiaccudukanuu E.A.
Berling (1986). 'mnepronunueckast 60y1e3Hb BepUpHUITH-
poBana cornacHa kinaccupukanuu BHOK, (mepecmotp
2010 r.). Hamuurie n30bITOYHOM MacChl Tejla U CTENCHU
OKHpEHHs BepH(PUIIPOBATIH coritacHO nHaekcy Kete.
Nupexc maccel tena (MMT = Macca tena (kr) / poct
(MZ). Crax KypeHHs M MHJIEKC KypsIIero 4ejoBeKa
(UK) ouenuBanu cornacuo ¢popmyne MK =UxC/20, rae
Y — gucno BBIKYpeHHBIX curapet (B cyTku), C — crax
KypeHusi (rogei). CreneHb 3J10ynoTpeOJIeHUsS aJKoro-
JeM Bepu(UIIMPOBAIM COTIIACHO KiaccupUKauu A.A.
IToptHoBa (1973). OrmeHka KOTHUTHBHBIX (yHKIWI
IIpOBeJiEHa C ucnoib3oBaHueM wkaiasl MMSE, tecra
«Tstu cnos» (Dubois B., 2002).

Jns omeHKH NpaBHIBHOCTH pacIpeleieHus pac-
CUMTAH TOKa3aTeIbaCUMMETPUN AS, aHAJIU3 IOKasal,
yro oH paBeH 0,02, T. e. pacnpeneneHre NIPaBUILHOE.
JocTtoBepHoCcTs oueHUBanach 1o t-kputepuio CThro-
JIGHTa CO CTaTW4Yecku 3HauyuMoil rpanunei p<0,05.
CreneHb B3aMMOCBSI3€H pPA3NIMYHBIX MapaMETPOB Olle-
HUBAJACh II0 KPHUTEPHIO KOPPEISMIMOHHBIX CBs3ei
[Mupcona.

[omy4yenHble TaHHBIC AaHATU3UPOBAIUCH C UCIIOIb-
30BaHHUEM CTATUCTHUYECKOM IporpaMmebl Biostat.
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PesynabpTaTel n 00CyXaAcHHE.

ATl 1 crerrenu Opina BeIsiBIeHa y 3 (6%) OONBHEIX,
2 crenern — y 18 (36%), 3 crenenn — n=29 (58%).
YcTaHOBJICHO MHOTO(AKTOPHOE TOBpEXIAIOIIee ICH-
cteue AT’ 1 XOBJI Ha rooBHOM MO3T, KOTJa B PE3YIIb-
TaTe IMPKYIATOPHOW THIIOKCHU O4YaroBor m muddys-
HOH HIIeMHUH OEJIOro BEIEeCTBA C THOEIBI0 OJIUTOIEH -
POTJIMOIIUTOB, OCYHIECTBISIONINX B TOJOBHOM MO3T€
MHUEITHHOOOPA3YIONIYI0 (QYHKIIUIO ¥ TIOICPKUBAOIINX
CTPYKTYpYy MHEIWHA, C MOCJIEeAYIONeH NeCTpYKIHeH u
MPOTPECCUPYIOMIEH yTpaTOl MHUEIHHOBBIX BOJIOKOH,
yeyryonsucs KH. Tlo pesynapratam Tecta MMSE BEI-
siBIIeHHI Te Win uHble KH oT nerkux B Buae HapymeHus
BOCTIPHATHUS 0 BBIPQKCHHBIX (HAPYIICHHWE IaMSITH,
peun) BILUIOTH 110 JeMeHImH. B ctpykrype KH y 60b-
HbIX XOBJI B accormaruu ¢ AT 11 ct. mocroBepHO 4a-
me HaONIoManiCh HApYIICHUS pPEUYEBBIX (QYHKIUH
64,0%, nmpuyem B rpynne co cpeaHuM teueHuem XOBJI
noctoBepHo dame (42,0% mpotuB 22,0%, p<0,01),
cumwkenne mamatu 49,0%, daie ObLIM BBIABICHBI B
rpyrmme ¢ TspkenmsiM XOBJL (28,0% mpotus 21,0%,
p<0,05), mapymenue opuenrarmu — 44,0%, Takxke mo-
CTOBEPHO dalle BBIIBICHH y OONBHBIX C TSDKEIHIM
XOBJI (28,0% npotus 16%, p<0,01). IIpuuem KH ier-
KOI CTeNeHH IOCTOBEPHO dYalle BCTPEYAach y JKCH-
mwH B 1-i rpynme (96% npotus 71%, p<0,05), B rpyn-
nie 6ompHBIX XOBJI Tshxenoro TeueHus B 75% BBISBIIC-
Ha KH yMepeHHOW CTeNeHH TSKECTH, Y MYKYMH OHa
BCcTpevyasachk JAocToBepHO daue (47% mpotuB 28%,
p<0,05), B 20% ciy4aeB y My>K4UH BO 2-i IpYIIIE Bbi-
seiieHbl KH Tsxenoit crenenu.

[Ipu omeHKe NCHXOIMOIMOHATIBHOTO CTaTyca B
100,0% ciydaeB BblsBieHbl Te uian uHble KH, BbIpa-
KCHHOCTh KOTOPBIX OBLIa B3aHMOCBSI3aHA CO CTETIEHBIO
msorectrr XOBJI (1=0,71, p<0,05). O6patnas xoppems-
[IMOHHAsl 3aBUCUMOCTh MEXIy cTerneHpio cAJ[ (r=-
0,44, p<0,05) u nAJl (r=-0,31, p<0,05) u cocTosHHEM
KOTHUTHBHBIX (DYHKIMH CBUAETEIHLCTBYET O TOM, UYTO
Iake yMmepeHHoe ToBbimeHne AJl, mpuBomsmee K
HapYyIICHUIO MO3TOBOTO KPOBOTOKA CIIOCOOCTBYET TPO-
rpeccupoBanuio KH. Ilonydena cunbHas npsimas Kop-
PEISIIMOHHAsT B3aUMOCBS3b HApACTaHHsI KOTHUTHBHBIX
HapyweHuil u craxa Al (1=0,89, p<0,05). Hapsany c
3TUM HUMEJIHCh CUJIbHBIE KOPPEISILMOHHBIE CBS3U MEX-
ny BblpaxeHHocTbto KH, craxem kypenus (1=0,79,
p<0,05), ypoBuem mnorpebinenus ankorons (r=0,98,
p<0,05), UMT (1=0,82, p<0,05). IIpu npoBeaeHun
KOPPEJSIIMOHHOTO aHajii3a BBIABJIEHA TECHas OTpHIla-
TenbHas B3aumMocBs3b ODB; ¢ KH (r=-0,74, p<0,01).
Kpome Toro HamMu yctaHOBIIEHBI B3aUMOCBSI3U MHJEKCA
Tudduo ¢ KH (r=-0,45, p<0,001), ®XKEJI u KH (r=-
0,71, p<0,01).

VYcranosnena 3aBucuMocts KH ot cTenenu Beipa-
HKEHHOCTH TMIIOKCUYECKOI0 CUHAPOMA, C YBEITUYEHUEM
TSXKECTH runokcuyeckoro cunapoma npu XOBJI u
crenenu Al yxynmatorcs KH, a camo nossienue A/l

SIBJSICTCSl OJHUM M3 OCHOBHBIX (DAKTOPOB pHICKA Ie-
MEHITUH U paccTpoiictBa KH, dro B 1emom ycyryouser
TCUCHEH U JICUCHNE TaHHOM KaTerOpHH OONBHBIX.

Hapymienue  nCMX03MOLMOHANBHOIO — CTaryca,
HapsIAy C U3BECTHBHIMU M XOPOIIO U3yYCHHBIMHU (paKTo-
paMu puCKa, Y OOJBHBIX C COYETaHHOH KapauOpecHu-
paTOpHOI MATOJNOTHEN MPUBOAUT K MIPOTPECCHPOBAHUIO
kak XOBJIL, Tak u Al' u 3arpynusieT nedueHne AaHHOU
KaTteropuu OOJIbHBIX.

3aknouenue: Ha nmporpeccupoBanue kapauope-
CIMPATOPHOTO 3a00JEBAaHUS BIHMAIOT HE TOJIBKO XOPO-
10 M3y4eHHBIE (DAKTOPHI PUCKA, TaKue KaK KypeHHE,
yIIOTpeOJIEHNE AIKOTOJIS, OKUPEHHUE, HO U TICHX03MO-
MUOHAIIBHBIN CTAaTyC OOJBHOTO, MOBHIIIASL PUCK PA3BH-
THS HE TOJBKO CEpICYHO-JIETOYHON KaTtacTpodbl, HO U
CEPbE3HBIX PACCTPOUCTB MCUXUKU BIUIOTH O TSKENIOH
nemeHnuu. Bwicokast wactora Bcrpewaemoctu  KH,
BIUIOTH 1O JEMEHLHH, CBUAETENBCTBYET O LIMPOKOM
CHEKTpEe CBA3EH MeXAy ICUXUYECKHMMU M COMaTHue-
CKUMH 3200JIeBaHUSAMHU. BBICOKAs CTEEeHb COCYIHCTO-
ro ¥ OPraHHOrO MOBPEXKIEHUS MPH aCCOLUUPOBAHHON
MATOJIOTHH CIOCOOCTBYET MPOTPECCHPOBAHUIO THIIO-
KCHHU U YBEIMUYEHUIO CEPAEYHO - COCYAUCTOrO pHCKa.
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AAPPEPEHIITHAABHASN MUATHOCTHKA
PEAKTHBHBIX H IOBEHHABHOI'O .
PEBMATOHHOI'O APTPUTA Y IETEH

T.B. Mapywro, A.B. I'epmar, FO.B. Mapyuwko
Hamuonaasaaa MAIIO um. IT.A. Illynuka, YKpauHa

E-mail aBTopoB: Pr-Marushko@yandex.ru

IOBenunbHBIE apTpuThl (FOA) ocTaroTcst oiHOM U3
aKTyaJbHBIX TPOOJIEM COBpEMEHHOMN JETCKOW peBMaTO-
JOTHH W TEOUAaTPUU B IIEJIOM, IOCKOJBKY SIBISICTCS
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HauboJsiee pacpoCTpaHEHHON MaTOJIOTHUEHN cpelnu Boc-
MAJUTENbHBIX PEBMATHUECKUX 3a00JIeBaHUM IETCKOTO
Bo3pacta. Cpenu mpexacraButeneit FOA naubonee HH-
BaJIMIM3UPYIOLUIUM OCTAETCSl FOBEHWIIbHBIA PEBMATOHI-
Helid apTputT (FOPA). Binskum 1o KIMHMYECKUM MPO-
sBieHusAM K FOPA Ha paHHuX 3Tamax pa3BuUTHS 3a00-
JeBaHUS SBISETCA peakTUBHBIA apTput (PeA), xoto-
PBIH MIPH aICKBAaTHOM JICUYEHHH Y OOJBIIMHCTBA MAally-
€HTOB MPHUBOJIUT K MOJHOMY BBI3IOPOBJICHUIO, HO TPHU
OTCYTCTBUU IIOCJIETHETO MOXKET MPUHUMATh XpPOHHUYE-
CKOE€ TeueHHe M TaKKe MPUBOAUTH K 3HAYMTEIHHOMN
notepe (GyHKIUH CYCTaBOB.

Henvro Hameidl paboTsl cranm aHamu3 audde-
pPEHLMATIbHO-TMAaTHOCTUYECKUX OTIMYHMNA y JIeTel ¢ AB-
JEHUSIMA apTPUTA, KOTOPble OOHAPYKUBAIHUCH C TIOMO-
IO YJIBTPa3BYKOBOT'O 00CJIEOBAaHUS HAa PAHHUX CTa-
JIUSIX OOJIE3HM.

Martepual U METOJHI.

ITox mHamuMm HaOmroneHHEM Haxomuiioch 20 mereit
¢ nuarHozoM FOPA u 20 neteii ¢ AMarHO30M peakTUB-
HBII apTpPHUT CO CPOKOM OT Hayaja 3abosieBaHus 4-6
Henenb. B katamHese (12 Henens oT Havaja 3aboJieBa-
HUS) TUarHo3 He U3MEHHUIICS.

Jletn ¢ peakTUBHBIM apTPUTOM OBLIM B BO3pacTte
ot 10 mo 14 net. Y 5 nereit 3abosieBaHus CyCTaBOB pa3-
BUJIOCH TIOCJIE TIEPEHECEHHON aHTHHEL, B 9 — mocie me-
peHecenHoro OPBU Ha ¢oHe XpOHHYECKOTO TOH3MII-
TUTa, B 2 CiIydasx B aHaMHe3e HaOmoanach TucyHK-
1Usl KAIIeYHUKa, Y 4 eTell BBIACHUTH CBS3b C TPEIbI-
aymie WHQEeKIUM He MpeICcTaBUIOCh BO3MOXKHBIM.
[Ipu moctynieHuu B cTalMOHAp AETH KaJOBAIHUCh HA
00Jb ¥ MPUMYXJIOCTh B OTACNBHBIX I'PYIIax CyCTaBOB
(100% xonennbix, 40% TroNEHOCTONHBIX, 25% yde-
3aMCTHRIX, 5% Mex¢anaHrossix). boixe B cycraBax
nosiBiisfiach Ha 7-14 JeHb OT Hadvaja MEPEeHECEHHOTO
MH(EKIMOHHOTO TIpoliecca, HOCWIIA HEYCTONUMBBII
XapaxkTep, YCHIMBAJach BEUEPOM, YTPECHHSS CKOBaH-
HOCTh OTMeuasach y 4 0ONbHBIX B TeueHue ot 15 mo 30
MHUHYT. Bo BpeMs1 KIIMHHYECKOT0 00C/IeIOBaHUS Y BCEX
OONBHBIX OBLT HCKITIOUEH PEBMAaTHUECKHUN TpoOLIecC.

ITox mHammMm HaOmrOAEeHHEM Haxonuwiiock 20 nereit
¢ TPEeUMYIIECTBEHHO cycTaBHOM (Gopmoii FOPA ¢ Hus-
KOH U cpe/iHEl CTENEHbI0 aKTUBHOCTHU B Bo3pacte oT 10
1o 14 ner. MonoapTput Habmomaics y 6 merei, omu-
roaptput — y 12, nommaptput — y 2 6onbHbIX. Konen-
HBIC CYCTaBbl OBLUTH BOBJCUCHBI B IATOJOTHICCKUIM
nponecc y 100% nmereit, myuesansictieie — y 15% 60i1b-
HBIX, TOJCHOCTOMHBIE — ¥ 35%, MexdanaHroBeie cy-
CTaBbl ¢ MPHU3HAKAMU BOCIANCHUs HaOmoqamch B 5%
ClTydasix.

PesynbsTaTel u 00CyXACHUE.

[Ipu mpoBeaeHUN yIBTPa3BYKOBOTO 0OCICIOBAHUS
y gereil ¢ peakTuBHbIM apTpuToM U IOPA Ha panHem
aTare 3a0ojeBaHus y aerell ¢ PeA kpome mpHU3HAKOB
BBITIOTA, MMOYTH HE HaOIrogaeTcss TUNepTpoduu CUHO-
BHUAJBHON O0OJIOYKH, COBCEM HE HaOII0Janach MpoJIH-

(epanus U rUNEpBacKyIApU3anns CHHOBHAIBHOH 000-
JIOYKH, MOPaKEHHE CYCTaBHOTO XpsIla, KOCTHBIE 3pO-
3WM, YTO MOXKET 3HAYMTENBHO CIIOCOOCTBOBATH CBOE-
BPEMEHHOMY YCTAHOBJICHHIO JTMarHO3a M CBOEBPEMEH-
HOMY Ha3Ha4YeHUIO a/IeKBaTHON Teparnu.

BriBoibI:

1. HawuGonee uHGOPMATHBHBIMH ITOKA3aTEISIMU
KJIMHIYEeCKOro o0ciienoBanus i au(depeHanbHON
nuarHoctuku Mexay IOPA u PeA Ha panHem stare
3a00JieBaHUs SBISIETCS MPOJOIDKUTENBHOCTh YTPEHHEH
CKOBAaHHOCTH U CBS3b C MH(EKIIMOHHBIMH 3200JI€BaHM-
SMU.

2. YV pmerell ¢ peakTUBHBIM apTPUTOM HA paHHEM
9Tamne 3a00JIeBaHUs KPOME IPU3HAKOB BBINOTA, TOJIBKO
y 15% mHabmomaeTcs runepTpodus CHHOBHAIBHON
000JI0YKH ¥ COBCEM He Habrofanack npoaudepanus u
THIEePBACKYIAPH3alisd CHHOBHAIBHOH 000JIOYKH, I10-
paXKeHHE CYCTaBHOTO XpsIlla, KOCTHBIX HSPO3HMH, 4YTO
MOYET 3HaYUTEIBHO CIIOCOOCTBOBATH CBOEBPEMEHHOMY
YCTaHOBJIGHHUIO JIMAarHO3a M CBOEBPEMEHHOMY Ha3Haue-
HUIO aJIeKBaTHOM TeparuH.

PA3PABOTKA METOJA KOMIIAEKCHOH
OILIEHKH COCTOSTHHS OPTAHH3MA

HA BA3E AHAAH3A U30BPAXKEHHUN
TASOPA3PAAHOI'O H3AYYEHHSA

A.A. ITecouras, H.B. I'nyxosa

J[HenmpomeTpOBCKAasa MEAUIIMHCKAS aKaJeMus, YKpanHa
HarroHaabHBIH TOPHBIH YHUBEPCUTET», YKpaWHa

E-mail aBTopoB: Pesotskaya23@mail.ru, GLNAVI@ukr.net

B CcOBpeMEHHBIX YCIOBHUSAX Pa3BUTHS MEAUIMH-
CKOHM JMAarHOCTUKU OJHOM U3 aKTyaJbHBIX IIPUOPUTET-
HBIX 3a/1a4 SIBJISIETCS] pa3pabOTKa TaKMX METOJIOB KOM-
IUIEKCHONH OLIEHKH COCTOSIHHSI OpraHM3Ma, KOTOpBIE
obecnieunBany Obl A3PPEKTUBHOE pEIICHUE TTOCTaBJICH-
HBIX JAMAarHOCTHYECKHUX 3aJ]lad, OJHOBPEMEHHO Oa3upy-
SICb Ha KPUTEPUSIX HEHMHBA3MBHOCTH, MHHHMYyMa Bpe-
MEHHBIX M allapaTHBIX PECYPCOB.

B kxadecTBe 0ZHOTO M3 METOMIOB, KOTOPHIE CIIOCO0-
HBI TIPEOCTAaBUTH (PPEKTUBHOE AOCTHKCHUE yKa3aH-
HBIX BBIIIE IEJIeH MEIUIIMHCKON TUArHOCTUKH, MOKHO
MPEITIOKHUTD MOXO/, 3aKIIFOUAIOIINNCS B aHATIN3e Kap-
THHBI Ta30pa3psAHOTO M3ITyICHUS (haJlaHT MaibLeB PyK
9eJIoBeKa, KOTOpOEe BO3HMKAET IIPU BO3JCHCTBUH
BHEITHETO HMITyJIbCHOTO 3JIEKTPOMAarHUTHOTO ITOJIS
(apdexr Kupnuan). Teopernueckne U METOAMUYECKUE
OCHOBBI ITPUMEHEHUS JAHHOTO METOJa B MEAMIIMHCKOM
JIUarHOCTHKE ObUTH paspaboTansl Ilurepom Mannenom
B koHie XX cT. Merox obOecrieunBaeT BO3MOKHOCTD
OLICHKM COCTOSIHUS 4YEJIOBEUECKOr0 OpraHu3Ma B lie-
JIOM, a TaKKe IMOBBILIEHUE YPOBHA AETalu3aluM Jua-
THOCTHKHU Ha 0a3e CEKTOPHOro aHalln3a M300pakeHui
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ra3opaspsIHOro u3iydeHus. B mpennaraemom aBTOpa-
MU BapuaHTe, cUCTeMa JUarHOCTUKHU OCHOBAaHa Ha CEK-
TOPHOM aHaJIM3€ KapTUHBI ra30pa3psiHOrO U3Iy4YEeHHUs.
Jtst Kaxaoro manblia 3aJeHCTBYETCS OIEHKAa TeOMeT-
PUYECKUX U APKOCTHBIX IIapaMETPOB U3JIyUEHUSL.

Pacyer reomerpuyeckux napamerpoB H3IY4YEHHUS,
TaKUX Kak LIMpUHA KOPOHBI U €€ MeluaHa B Ipenaeiax
BEIOOPKM W3 IBEHAIIATH CEKTOPOB, ITO3BOJISIET OIle-
HUTb COCTOSIHHE OTHEJIbHBIX OpPraHOB WJIM CHCTEM Op-
rauu3ma. VccnenoBaHue SpKOCTHBIX XapaKTEPUCTUK B
3aJJaHHBIX CEKTOpax I03BOJIAET OLEHUTh THUIl CBEUYEHUS
(HOpMabHBIN, YHIOKPHHHBIN, TOKCUYECKHH, JereHepa-
THBHBIH).

Ha xapakrep u reomerpuyeckue napaMeTpbl Ko-
POHBI M3ITy4eHUs (allaHT TalbIIeB YSIIOBEKa OKAa3bIBa-
IOT HENOCPEICTBEHHOE BIHMSHHE OCOOEHHOCTH CTpOe-
HUS U QYHKIMOHUPOBAHHS €TO OpPTraHW3Ma, YTO AeJaeT
HEBO3MOXXHBIM (POPMHUpPOBAHHE HEKOETO ATAJIOHHOTO
THIA CBEUCHMS, JIN0O YHUBEPCANBLHOU IS BCEX HOPMBI
TEOMETPHYECKHX W (DOTOMETPHIECKHX IapamMeTpoB
razopaspsgHoro u3nydenus. [lostomy B paspaboral-
HOM aBTOpaMH MeETOJE aHaIu3a M300pakKeHWi mpen-
JIO)KEHO B KauecTBE THUIIOBBIX 3HAUYE€HUH IJi1 KOHKpeET-
HOTO TNAalMeHTa HWCHOJb30BaHHME MEIMaHbl, Kak
HAWTYYIIed OLIEHKH HanOoJiee BEPOSTHOTO 3HAYCHUS
XapaKTEePUCTUK U3ITYyUCHHUS.

IIpy HOpMaJIbHOM THIIE CBEYEHMsI OTKJIOHEHHUS OT
BBIYMCJICHHOTO 3HAY€HUs MeEIUaHbl HE3HAYUTEIbHbI
Kak B CTOPOHY MHUHUMYyMa LIMPHUHBI KOPOHBI, TaK U B
CTOPOHY MaKCUMaJIbHOT'O 3HaU€HUs IHMpPUHBIL. B ciyuae
WHTOKCHKAIlUM OPraHHU3Ma, OTKJIOHEHUS MHUHHUMAaJIbHON
LIMPUHBl KOPOHBI OT MEAMaHbl HECYIIECTBEHHBI, HO
3HAYUTEJIBbHO BO3PACTAIOT OTKJIOHEHUS B CTOPOHY MakK-
CHMaJbHON IIMPHHBI B cekTtopax. [ns mpoueccoB ne-
reHepalyu B KayecTBE JIMArHOCTUYECKUX IMPU3HAKOB
cielyeT WCHOJb30BaTh Kak IIMPUHY KOPOHBI, TaK M
napaMeTrpbl ApKOCTH, B YaCTHOCTH, OTHOLIEHHE MHUHH-
MaJbHOHM SPKOCTH B CEKTOPE K MAaKCUMAaJIbHOMY €€ 3Ha-
YEHHUIO.

OHJOKpUHHBIA THIl CBEUYEHHS XapaKTepusyercs
«BBINIAJICHUSIMI» CTPUMEPOB B OTAENBHBIX CEKTOpaXx,
KOTOpBIE B JAHHOM METO/I€ JUarHOCTUKU KOPPEIUPYIOT
C OIpeneNIeHHBIMA OpraHaMH JIH0O CHCTEMaMH Opra-
HU3Ma. B cOOTBETCTBUM C 3THUM, 3HAUUMBIM IHATHO-
CTUYECKUM NPU3HAKOM SIBJISIOTCS CYLIECTBEHHBIE OT-
KJIOHEHUSI MUHMMAaJIbHON IIMPHUHBI KOPOHBI (3HAUYE€HHE
KOTOpPOW B KpailHEM cilydae AOCTHraeT HyJIA MpH IOJ-
HOM BBITIA/ICHUHU B CEKTOPE) OT BETMYMHBI MEIUAHBI.

BriBobI.

B pabote mpeacraBieH METOA aHaIH3a M300paxe-
HUH Tra30pa3psIHOro M3JIy4eHHUs MajiblieB PyK YeJoBe-
ka. [IpennmokeHHbI MOAXOA PEANU3yeT MNPOUEHYPY
MONJEPKKA MPUHATUS AUArHOCTUUECKHUX PpeIIeHUui
Onaronmapsi OICHKE T€OMETPHYCCKUX U SPKOCTHBIX ITa-
paMeTpOB KOPHBI CBEUEHHUS B ONIPEIETICHHOM CEKTOPE.

OCOBEHHOCTH KOMIIAAEHTHOCTH .
BOABHBIX C COMATHYECKOH ITATOAOTHEH

B.B. Ilonos, H.A. Hosuxosa, E.A. Andpeesa,
T.B. PomaHosa, A.B. Kyouroea

CeBepusbrit 'MY, r. Apxanreasck, Poccus

E-mail aBTopoB: ianovikova@mail.ru

B coBpemenHOV MenWIMHE OIHUM W3 BAKHBIX
(aKTOpPOB TEPANEeBTHUECKOTO IIPOIEcca SIBISIETCS CO-
riacue 60IEHOTO Ha PEKOMEHIYeMOe JICUeHHE, CTETIEHb
JIOBEpHS K Bpady, CTpeMJICHHE TOOPOBOJBFHO BBITION-
HATH HA3HAYCHHUSL.

B ymrepatype mokazaTeinn, OTpaXKarOIIUi CTETICHb
COOIIOZICHUS TIAIIMEHTOM PEKOMEHIANWi Bpaya, MOIy-
Y1 Ha3BaHUE «KOMIUIaecHC» (oT sat. complere — co-
BEpIICHNE, WCIOJIHEHNE, BBITOJMHEHUE, WIA OT aHTII.
compliance — cornacue, nmpucnocobieHue, pa3aeaeHne
B3TJIAI0B); «IIPUBEPKEHHOCTH K JICYCHUIO
(adherence). KomIutaeHTHBIM Ha3bIBAIOT IIOBEICHHE
MAIMeHTa, COBIAJAIONIee C PEKOMEHIOBAHHBIM JIeUe-
HueM [3]. BreimonHeHne pekoMeHIauii OTHOCUTCS KaK
K TIpHEeMy JEKapCTBEHHBIX CPEACTB, TaK W W3MCHEHUIO
oOpasa xu3HU (YCTpaHEHHWE BPEIHBIX MPHBBIYCK, Tpa-
BHJILHOC TTUTaHHE, (U3NYeCcKasi aKTHBHOCTD, COOJIOIC-
HUE peXXuMa TPyJa U OTAbIxa) [2].

Bcemupnas opranusauus 3apaBooxpanenus (BO3)
OTIpENeISICT MIPUBEPKEHHOCTh OOJIBHBIX K JICUCHHUIO KaK
«CTETeHb, B KOTOPOW ITOBEICHHE MAIlMEHTa OTHOCH-
TENFHO TIpHEMa IPETapaToB COOTBETCTBYET paHee CO-
TJIACOBaHHBIM C HUM peKoMeHmanusMm Bpada» [4]. Tlo
JIAHHBIM Pa3NIMYHBIX WCCIIeOBaHUH, OT 25 no 75% mna-
[UCHTOB HE COOJIONAIOT PEXHMM IIpHeMa MpenapaTtoB
[1]. Hauusie BO3 [4] cBUAETEIBCTBYIOT O TOM, 4YTO
JUTHTETIbHOE COONIoIeHNe Ha3HAYCHUH Bpada IpH Xpo-
HUYEeCKUX 3aboneBaHusax HaOmomaercs mumb B 50%
CITy4aeB.

Hecmotps Ha uMmeronuecs myOJIuKaIyu, mpooieMa
KOMILTACHTHOCTH OONBHBIX C COMATHYECKHMH 3aboJie-
BaHUSIMH JIO CUX TOP OCTaeTCS HETOCTATOYHO HM3YUCH-
HOM.

I[lens wWcClIeTOBAHUS: BBIIBUTH OCOOCHHOCTH
KOMILTACHTHOCTH OOJIFHBIX C COMaTHYECKOM MATOIOTH-
enl.

Marepuan u METOIHI.

Hamu 05110 00cnenoBano 128 OOIBHBIX ¢ COMATH-
yeckuMH natosorueit (68 xenmun (53,1%) u 60 myx-
ynH (46,9%)); n3 Hux 30 mMauueHTOB UMETU TUArHO3 —
umemuyeckoi 6onesnn cepana (MBC), 28 — runepro-
Hudeckorr 6one3nu (I['B), 26 — caxapHoro nmabera 2
tuna (CJI), 20 — s3BenHoit Oone3nu (S1b) nBenamaTu-
MepCTHON Kumikw, 24 — OponxuansHOH acTMbl (BA).
Cpennuii Bo3pact 6onsHbix UBC cocraBun 58,6+2,31
ner, AI' — 51,8+2,74, CI1 — 58,3+0,79, b — 38,1+1,56,
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BA — 42,98+1,76 ner. J1is u3y4eHus: KOMIJIACHTHOCTU
ucnomibp3oBasics TecT Mopucku-I'puna (xoMmriaeHT-
HOCTh). CTaTUCTUYECKUI aHAINU3 OCYILIECTBIISUICS C TO-
Motipio mporpammbl SPSS 18.0 (kputepun CThrofeHTa
u Oumepa).

PesynbpraTsl U oO6cyxaeHuE.

Beo ycranoBneHo, 4Tto MeHee 1/3 TaIMeHTOB ¢
COMAaTHYECKON IMAaTOJIOTHEeH ObUIM MPHUBEPKEHBI K Jie-
YEHHIO, TO €CTh 0E3yMPEeYHO CIIEIOBATIN PEKOMEHIAIIH-
aM Bpaya. M3 Bcex MaIMEeHTOB, Yallle BCEro KOMILIa-
CHTHBIC TAIUCHTHI BCTpedyaluch cpeau OonbHBIX CJ
(40%), 4To, BEpOSITHO, MOXKHO OOBSICHUTH OoJiee JJIH-
TEJBHO CYIIECTBYIOIIEH CUCTEMON 00yueHHsI OOJIbHBIX
C/l, B pesynbTaTe 4ero MalleHThl CIEAYIOT PEKOMEH-
JAysiM 10 MpUEeMYy MpenapaToB U BEACHUIO COOTBET-
CTBYyIOIIETO 00pa3a ®u3HU. B To ke BpeMs pexe BCero
KOMIUTaeHTHBIE OOJIbHBIE BCTpeYaIuch cpenu jui ¢ b
(20,0%), uTo MOXXHO OOBSACHUTBH, KaK MpaBuio, Oojee
OJIaronpUATHBIM TeUEHHEM 3a00JIeBaHUSI C HEUACTHIMHU
000CTpEeHHUSIMU M PEIKUMU OCJIOKHEHUSMHU OOJIE3HU B
CpaBHEHUHU C JApyrod matosnorueid. Cpemu oOciemye-
MbIX ¢ I'b Takke ObUIO HE MHOTO JIUI] MPUBEPKEHHBIX
nedenuto (21,4%), 4ro yka3piBaeT Ha BO3MOXKHOCTh
MOCTIEICTBUN Yy JaHHOM KaTeropuu OONBHBIX BCIE-
CTBHE HE HAJIKAIIETO BBIMOJHEHUS pPEKOMEHIAIui
Bpaua.

Hemnpusep:keHHbIE K JICUEHHIO MAIMEHTHI Yallle
BCETr0 BCTPEUAIHCh MPH TakuX 3aboseBaHusx kak Sb u
HBC (o 40,0%), 4To yKa3bpIBaeT Ha CIOKHOCTH B KOM-
MEHCAIUK JJAHHON TaTOJIOTMH U BO3MOXKHBIE OTpHIIa-
TeIbHBIC TOCIencTBus, ocobenHo ¢ MBC. Menbiie
BCETr0 HETMPUBEPIKEHHBIX K JICYCHUIO MAIUEHTOB OBLIO C
I'b (10,7%), CA (15,3%) u BA (16,7%).

AHanu3 IUTEepaTypsl MO3BOJII BBIIBUTH U 0000-
IIUTh OCHOBHBIE (PAKTOPHI, 00YCIABIUBAIOIINE HU3KYIO
MIPUBEPKEHHOCTh TIAIIUEHTOB: XAPAKMEPUCmuKa Jie-
KapcmeenHo2o cpeocmea (HEymoOCTBO MpHueMa JieKap-
CTBEHHOTO Tperapara; MOJUMNparMasus; HeI0CTYII-
HOCTh TIpenapara; (puHaHCOBasi HEJOCTYIMHOCTh Ipemna-
pata; mioxas IepeHOCHUMOCTb; JAOITOBPEMEHHBIH MpH-
eM; MemIeHHBIH 3¢ (deKT; pasMep U BKYC JICKapCTBEH-
HOTO TperapaTa; XapakTep YHNaKOBKH); JUYHOCHb Nd-
yuernma (MYXCKOHM TOJ; BO3pacT 10 35 NeT u crapiie
65 neT; TUIT OTHOIIEHUS K 00JIe3HH (TUTIO- U aHO30THO-
3WYECKH); HEBPOTHUYECKHE PACCTPOUCTBA; CHIDKCHHE
WHTEIUICKTa;, HU3KUA YpOBEHb OOpa30BaHUS; HHU3KHE
BOJICBBIE KayecTBa JIMYHOCTH; «HETEPIIEIHBOCTHY»; OT-
CYTCTBHE BEpHI B JICUCHHE, BTOPHUYHBIC BBITOJBI OT 3a-
0oJIeBaHHUsI; HEIOCTATOYHASI OCBEIOMIIEHHOCTh O 3a00-
JIEBaHUM; HU3KOE KaYECTBO YKU3HU;, HU3KUI COITHAILHO-
9KOHOMHMYECKHH CTATYC), 83AUMOOMHOUEHUS 8 CUCme-
Me «epau-nayuernmy (HU3KUKH YpOBEHb JOBEPHS K Bpa-
4y; 00CTOSITETILCTBA BU3UTA; INYHOCTHBIE 0COOCHHOCTH
Bpaya; HU3KUH IPECTIK Bpauya; HU3KUI NPECTUXK Me-
JUIAHCKOTO YUPEXKICHHS; HU3Kasl JOCTYIHOCTh MEIH-
IIMHCKOM MOMOIITHN; BpeMsi U KPaTHOCTH BH3UTOB K Bpa-

qy; HEaJCKBAaTHOCTh NPEIOCTABISIEMON MAI[MEHTY HH-
(dbopMaIum; COMaTHIECKOE COCTOSHUE MAIMEHTa); che-
yugurxa namonozuu (pepakTepHOCTh K JICUCHHIO; OT-
CYTCTBUE PEMHUCCHI B TeueHHE 3a00JeBaHUs; OECCUMIT-
TOMHOE TeueHue 3aboseBanus). Kaxaplii U3 BbIIEICH-
HBIX ()aKTOPOB MOXKET CIOCOOCTBOBATH PA3BUTHIO HE-
KOMILIACHTHOCTH TAlMCHTA K TEPAINH, B TO K€ BpeMs
MHOTHE M3 HUX B3aUMOCBSI3aHBI IPYT C JPYTOM.

BriBobI:

1. HempuBep>KeHOCTh K JICUCHHIO OTMEYAETCS Y
1/3 manueHToB ¢ COMATUYECKOM MATONOTUEH, TP ITOM
Yale BCETO C S3BCHHOH OOJIE3HBI0 WM HMINEMHYCCKOU
bonesnbto cepana (40%). Menee 1/3 GOJBHBIX ¢ coMa-
TUYECKOH IaTOJOTHel KOMILIACHTHBI, HAHOOJIbIIEE
YHCIIO TAKUX JIUI] HAOJIOAaeTCs MPU CaXapHOM Juadere
2 Tuma.

2. OCoOEHHOCTH KOMIUIAEHTHOCTH OOJBHBIX C
COMAaTHYCCKHMHU 3a00JICBAaHUSIMU HEOOXOJUMO YUHTHI-
BaTh MPU pa3pabOTKe PEKOMEHIAIMI 110 ONTUMH3AIUU
B3aUMO/JICHCTBUS B CUCTEME «BpaY-TIAMEHT» B IIEJIIX
(GbopMHPOBaHUS Yy TANMCHTOB MPUBEPKEHHOCTH K Jie-
YCHUIO, TOBBIIICHUSA 3P(PEKTUBHOCTH JICUeOHOTO BO3-
JIeNCTBUS.
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HAPYIIEHUS $YHKIIHH IHIUTOBUIHOM
HEAE3bI H ®YHKIITHOHAABHASA
AKTHBHOCTBH TPOMBOIIUTOB

U.B. Panvuerko, M.B. Yenuc,
E.C. PanvueHnko, A.A. KnumeHoea

Tromeunckuii MY, r. Tromens, Poccus

OpnHOMt M3 cepbe3HBIX MEIUKO-COLUANbHBIX MPO-
O5leM BO MHOTHIX PETHOHAaX MHpa SBISIOTCS 3a00JeBa-
HUS IIUTOBUIHOM sxese3bl. Cpeau SHAOKPUHHBIX 3a00-
JIEBaHUIM PacHpOCTPAaHEHHOCTh MATOJOTHMHM LIUTOBUI-
HOU JKeJe3bl Y HACeNICHHs Ha OOJNBIIMHCTBE TEPPHUTO-
puii Poccun 3anmMaeT mepoe Mecto. OmHUM H3 (ak-
TOPOB, HE CBS3aHHBIX C AHATOMHUYECKUMH OCOOCHHO-
CTSIMM IIUTOBUIHOM >K€Je3bl, HO OOYCIOBIMBAIOIIHUX
MOBBILIEHHYI0 KPOBOTOUMBOCTb IPU ONEPATUBHOM Jie-
YEeHUU TUPEOTOKCHYECKOIro 300a M3/1aBHA CUUTAIOT U3-
MEHEHUS (PYHKIIHOHAIBHOTO COCTOSHHS CUCTEMBI CBEP-
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ThIBaHUsI KpoBH [1, 3]. OOHapyXeHO, YTO UMEET MECTO
u oOpaTHas CBS3b, MPOSABIIIOMIASACS TEM, YTO IIPH He-
KOTOPBIX IaTOJOTWYECKUX CABHIAaX B CHCTEME I'€MO-
cTasa Hapymaercss (YHKOHS IIUTOBUAHOW KEJe3Hl.
['opMOHBI MUTOBUIHONW >KENE3bl OKa3bIBAIOT pa3iIud-
Hble 3((}EeKThHl Ha CHCTEMYy TeMocTas3a, dTO IOJTBEp-
KIAeTCS TeM, YTO CYOKIMHUYECKHWE WM SBHBIC IHIC-
(YHKITNH ITUTOBUIHON KEeNIE3bI MOTYT OBITH CBSI3aHEI C
COCTOSIHUEM THIOKOATYJISIIAU WIIM THIIEPKOATyJIIHN
[5, 6].

Baxwayro ponb B (pU3nOIOTHH CBEPTHIBAHUS U TIPH
MaTOJIOTHHM HTpatoT Tpomborwthl [7]. M3BecTHO, 4TO
MOCTOSTHHOE HM30BITOYHOE AKTHBHUPOBAHHE TPOMOOIIH-
TOB — OJMH W3 MAaTOOMOXMMHUYECKUX MEXaHH3MOB Pa3-
BHTHSI aTepOTPOMOOTHIECKUX OCIOKHEHHU. Bmecte ¢
TeM, M3-3a HapyIICHHWsS aKTHBAI[H TPOMOOIIMTOB, 3a-
MEIJICHHsl WM TPEKpamIeHUsl aAre3dH W arperalvd,
YCHJICHUS NIe3arperalii MOTYT Pa3BUBAThCA TSDKEIbIC
remopparuu [2]. Takum o00pa3oMm, Kak HEZOCTATOY-
HOCTB, TaK ¥ TIOBBIINICHHAs aKTHBHOCTH TPOMOOITUTOB
AMEIOT KIMHHYECKOe 3HAaYeHHE M TPeOyroT yriryOieH-
HOTO W3y4YeHWs arperannonHod ¢yHkuum. Vccrmemosa-
HUS TI0 OIICHKE COCTOSHUS TPOMOOIIMTAPHON (BDYHKIIUU
y OONBHBIX C HAPYIICHUSAMH (QYHKIUH ITUTOBHIHON
JKEJIe3BI SBIAIOTCS NMPOTHBOPEUUBLIMHA. DTHM OIpere-
JICHO HAaIpaBJICHUE HAMIUX HCCICIOBAaHUH. YCTaHO-
BHTH, 0OCOOCHHOCTH M3MCHEHHSI arpETalliOHHON aKTHB-
HOCTH TPOMOOIINTOB Y TMAIMEHTOB C HAPYIICHUSIMHU
(YHKITUH [IATOBHUIHOM KEIEe3bl.

st MOCTYOKEHSI TSN CTaBIITH 3a1a49u:

1. W3yuuTh M3MEHEHHWS TPOMOOIMTAPHOTO 3BEHA
reMocra3a y OOJBHBIX ¢ CYOKITMHHYECKHM THIIOTHPEO-
30M.

2. V3yunTh arperanioHHYI0 aKTHBHOCTh TPOM-
OOITUTOB y OOJIBHBIX ¢ MAaHH(DECTHBIM THIIOTHPEO30M.

3. H3yunth arperaniioHHYI0 aKTHBHOCTH TPOM-
00oIUTOB y OONBHBIX C OJHOY3JOBBIM HETOKCHUECKUM
3000M.

B uccaenosanue Obu10 BKIIOYEHO 60 ManyeHTOB
HaXOIUIIINXCS Ha TUCIIAaHCEpHOM HaOmojaeHuu B Tro-
MEHCKOM OOJIACTHOM JHIOKPHHOJIOTHYECKOM IHCIaH-
cepe. Bee OoipHBIE MMenn HapylleHWe (QYHKIHU IIH-
TOBHTHOH KeJIe3bl — CyOKITHHUYECKUH 1 MaHH(DECTHBIN
THIIOTUPEO03, OJHOY3JIOBOH HeTOKcuueckuit 300. Kon-
TPOJIGHYIO TPYIITY cocTaBiIN 30 MpaKTHYECKH 3I0pO-
BBIX JOOPOBOIBICB, HE MMCIOIINE HapyIIeHUH (yHK-
WY IIUTOBHIHOM JKEIE3bI.

B pabore MCmonp30Baiy CIEAYIONINE MaTepPHAIBI
U METOJIBI UCCIICIOBAHUS: aKTUBUPOBAHHOE YaCTHIHOE
tpomboriactuaoBoe Bpems (AUTB) mo T.H. [le-
TUHKUHOM W np. [4]. Hdna oueHKH arperaruoHHON
(GYHKIIUE  TPOMOOIIUTOB HCIIONB30BANI  arperoMeTp
“buona”, yctaHaBlIMBas Ha arperarorpaMMax 3Hau4eHus
MakcuMaibHO# arperanuu (MA). MHaykTOp arperauuu
— AJI® B KOHEYHOH KOHIEHTpaluu 2,5x10™ Mo/
(cormacHo ¢QupmenHoit wmHCTpyKumH). ConepikaHue

TPOMOOITUTOB OMNpPEACUIA YHUDUIIMPOBAHHBIM METO-
noM (TMOoACYeT B KaMepe C WCIOJb30BaHWEM (ha30oBO-
KOHTPAaCTHOW MHKPOCKOITNH). ATrperamuoHHble (yHK-
UM TPOMOOIMTOB M3yYaldH C MOMOIIBIO Ja3epHOTO
arperomerpa “buona”. PacmmdpoBbiBas arperaTo-
TpaMMBI, YCTaHABIWBAIM: 3HAUCHHUS MAaKCHUMAIBHON
arperanuu (MA), MaKCUMalIbHYIO CKOPOCTB arperariu
(MakcUMalbHBIA TaHTEHC yIiia HaKJIOHa KPWUBOH arpe-
rarorpamMmbl K ocu abcrmcc /tg o/). MakcuManbHbIH
pasMep TpoMOonuTapHbeix arperatoB /MPA/ oneHuBa-
T TIO pe3yibTaTaM MX JUHAMHYECKOTO M3MEepeHus (Ha
arperomerpe).

PesynpraTel 00cieqoBaHUS TPYMIBI JTOHOPOB CO-
MIOCTABJICHBI C MAIMEHTAMU C CYOKIMHHYECKHM THIIO-
THpeo3oM) (Tabm. 1).

Tabnuya 1
OO01mas cBepTHIBAEMOCTh KPOBH, PEAKIIMs
TPOMOOIMTAPHOTO FEMOCTa3a y MalUCHTOB
C CYOKIIMHUYECKUM THIIOTHPEO30M

[TanmeHTHI
TTokazaTenu JloHOpBI cybimHe-
CKUM THIIOTH-
peo3oM
AYTB, ¢ 29,24+0,35 30,45+0,75
®ubpuHoreH, /i 3,02+0,08 3,48+0,08*
Tpom6Gormtsr, n'x10%n | 240,68+6,15 | 235,67+5,73*
CA, % 1,29+0,13 1,36+0,08*
AJLD-AT, % 22,73+4,59 16,43+2,85*
tga,c 62,74+5,54 3,29+5,96*
MPAI, y.e. 4,65+0,43 2,46+0,38*
tg a, c MPAI, y.e. 5,77+0,60 20,04+0,83*

O6o3nauenns: AUTB-akTHBHpOBaHHOE YaCTHYHOE TPOMOOTLIA-
ctuHOBOe Bpemsi, CA — cnontaHHas arperamus, AD-AI' —
AJI®-uHmyMpoBaHHAs arperamnys, tg a — CKOPOCTh arperaiuH,
MPAi - wMakcumanbHblii pa3mep arperatoB mpu AJ[D-
arperamuy, tg a, ¢ MPAI, y. € — CKOpPOCTh JOCTH)KEHHUSI MAKCH-
MaJIbHOTO 3HAYEHMs arperaroB 3HaK * — JOCTOBEPHBIE OTIMIHUS
OT HICXOJJHOTO COCTOSTHHSI.

ITo maHHBIM HCCIICIOBAHUSAM YCTAHOBJICHO, YIUIH-
nenne AUTB, yBennuenue @I, oTpaxaroiiee HaKJIOH-
HOCTb K THIIOKOAryJisiunu, CHUKCHUEC 06mero KOJIN4e-
CTBa TPOMOOIIMTOB, CHIDKEHHE arperalfioOHHON aKTUB-
HOCTH TPOMOOIIUTOB, POCT CKOPOCTH arperaiuu, CHH-
JKCHHE MaKCHMAaJbHOTO pa3Mepa arperaroB W yUINHE-
HUE CKOPOCTHU ANOCTHMIKCHUA MAKCHUMAJbHOTO 3HAYCHHSA
arperaroB. Haubomnee BeposTHO, 3TO 00YCIIOBIEHO TEM,
9TO B JAaHHOM cCilydae HaOJIOAaeTcs IOCTOSHHOE
HaIpsYKEHUE TEMOKOAryJIAIIUOHHBIX MPOLCCCOB, BbIpa-
JKaromuecs pasButueM InpusHakoB JIBC-cunzpoma ¢
XPOHUYECKUM TCHCHUEM.

B ciydae OOnmpHBIX ¢ MaHH(ECTHBIM THIOTEPHO-
30M, pPAacCOIIaCOBAaHHWE IIOKA3aTeJNiel CBEpPTHIBAIOIICH
akTuBHOCTH Oonee 3ameTHbl. (AUTB ymiunenue, yBe-
muuenne OI'). Habiromaercss pocT arperalfdOHHON aK-
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TUBHOCTH TPOMOOLIUTOB, C PE3KUM YBEIMYEHHEM CKO-
pocTH 00pa3oBaHUs arperaTos.
Tabauya 2
OO01mast cBepTHIBAEMOCTh KPOBH, PEAKIIHS
TPOMOOLUTAPHOTO TeMOCTa3a Y MalUCHTOB
¢ MaHU(ECTHBIM TUIIOTHPEO30M

ITanpeHTsI ¢
[Tokazarenn Jonops! MaHH(ECTHBIM
THIIOTHPEO30M
AUYTB, c 29,24+0,35 32,04+0,25
OubpHUHOTEH, T/ 3,02+0,08 3,534+0,06*
TpOMOOITHUTSI, nx10%/n 240,68+6,15 194,20+6,89*
CA, % 1,29+0,13 1,31+0,18*
AJ1D-AT, % 22,73+4,59 26,58+3,28*
tga,c 62,7445,54 2,07+4,87*
MPAI, y.e. 4,65+0,43 2,93+0,51*
tg a, c MPAI, y.e. 5,77+0,60 21,3+0,69*
Tabauya 3

OO1mas cBepTHIBAEMOCTh KPOBH, PEAKIIH
TpOMOOIIMTAPHOTO TEMOCTa3a y HallMeHTOB
C OHOY3JIOBBIM HETOKCHUYECKHM 3000M

[TarueHTsI €
Tlokazarenn JoHOpBI OJIHOY3JIOBBIM
HETOKCHYECKUM
3000M
AYTB, ¢ 29,24+0,35 32,33+0,74
dubpuHoreH, /71 3,02+0,08 3,78+0,06*
Tpom6Gouutsi, n'x10%/1 | 240,68+6,15 | 181,50+6,93*
CA, % 1,29+0,13 1,87+0,24*
AI®-AT, % 22,73+4,59 6,57+3,12*
tga, c 62,7445,54 1,88+5,47*
MPAI, y.e. 4,65+0,43 2,01+0,73*
tg a, c MPAI, y.e. 5,77+0,60 13,14+0,84*

VY HanueHToB C OJHOY3JIOBBIM HETOKCHYECKUM 30-
00M JaHHBIE H3MEHEHUs Oosiee BBIPaKEHBI: yUIMHEHNE
AYTB, yBenuueHue KoindecTBa (pUOpUMHOTEHa, CHU-
KEHHE KOJIMYECTBA TPOMOOIUTOB, pocT CA, CHIKEHHUE
AJ1O-uHAYIMPOBaHHOM arperanuy, pocToM CKOpPOCTU
o0pa3oBaHMs arperaTtoB, CHIKEHHEM pa3Mepa arpera-
TOB.

CrnenoBatensHO, y OOJBHBIX ¢ HApyHICHHEM (YHK-
IIUM IIATOBHUIHOM »eJe3bl CHCTeMa TeMOKOAryJIsIiuu
HAXOOUTCS B HANPSDKCHWUH, BBIPAXKAIONIASICS Pa3BUTH-
eM npusHakoB JIBC-cuHapoma ¢ XpOHHMYECKHUM Tede-
HUEM, JaHHBIE U3MEHEHHS MPOSBISIOTCS Ooliee TIy0o-
KO y OOJIBHBIX C OJJHOY3JIOBBIM HETOKCHYECKHM 3000M.
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MAPKEPBI H KOMIIOHEHTBI
METABOAHYECKOI'O CHHIAPOMA

Y XXEHIIIUH PEIIPOAYKTHBHOI'O

H IEPHMEHOIIAY3AABHOT'O BO3PACTOB

M.C. Pycmamosa, M.X. Badanosa, C.A. Padxxabosa,
O.B. llymunuHa, M.A. A6O0ypaxmarosa

Tamxukckuit HUM akymepcTsa, FTMHEKOAOTHH
U IIEPUHATOAOTUH, TaXKUKHCTaH

E-mail aBropoB: mehrinisor@mail.ru

Metabommyeckuii cuaapom (MC) sBisieTcss 0HOM
n3 HanboJee MPUOPHUTETHBIX M COIHMAIBHO 3HAYMMBIX
rI00aNBHBIX Mpo0IeM MEIWIUHBI B CBSI3H C BHICOKOU
PacnpoCTPaHEHHOCTBIO M MPOTrPECCUBHBIM YBEIHUYEHU-
€M €ro YacTOTHI IT0 BCEMY MUY, KOTOPBIH CIIOCOOCTBY-
€T Pa3BUTHIO CEPACYHO-COCYIUCTON U OHKOJIOTUYECKOU
MATOJIOTHH, CaXxapHOTO Anadera 2 THIA W HApyIICHUH
perpoayktuBHON cuctemsl [1-5]. Onpenenenne 0CHOB-
HBIX MapkepoB U KoMnoHeHToB MC mo3BoiieT cBOe-
BPEMEHHO JUarHOCTUPOBATh U KOPPUTHUPOBATH BBISAB-
JIEHHbIE HapYIIEHUS, YTO YKa3blBaeT Ha aKTyaJlbHOCTb
HCCIIEIOBAaHUM.

Henbro ucciaenoBaHUs SBUIACH ONpeAeiCHHUE
MapkepoB ¥ KoMHnoHeHTOB MC y JKEHIIHMH penpomyk-
TUBHOT'O U NIEPUMEHOIay3aJIbHOTO BO3PACTOB.

OOBEKT U METOIHI.

O6cnenoBansl 112 eHIMH C METaOOIMYSCKIM
cHHApOMOM, oOparuBmuxcs B Tamkukckun HUU
aKyllepcTBa, THHEKOJIOTHH U TIEPUHATOJIOTHU 32 MEPU-
01 2013-2014 rr.

Kputepun wucKiItOUeHHsI COCTaBWIIM: CaXapHBIH
IabeT, TSDKENbIe CepAeYHO-COCYIHMCTBIE W OHKOJIOTH-
geckue 3a0oieBaHus. B KOHTPONBHYIO TPYIIY BKIIO-
YeHBbI 25 MPaKTUYECKU 30POBBIX JKEHIIWH C HOpMalb-
HOU penpOIyKTUBHON (PYHKIIHEH.

Bce sxeHmuHb ObUTH WH()OPMUPOBAHBEI U AU
JOOPOBOJIBHOE COTJIACHE ISl TIPOBEIEHHS OOCIEeIOBa-
Hus. BospacT oOcienoBaHHbIX Konebancs ot 25 1o 58
net. B | u |l — ocHOBHBIE TPYIIIBI COOTBETCTBEHHO BO-
uun: 49 KeHIIUH penpoayKTUBHOTO (25-44 net) u 63
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KEHIIMHBI TIEPUMEHOIIAay3alILHOTO BO3pacToB (45-58
net) ¢ MC.

[IpoBenena orenka mHaekca maccel Tena (MMT)
mo bpero, ompeneneHne COOTHOIICHHUS OKPYKHOCTH
Taquu K okpyxHoctu Oemep (OT/OB), oneHuBanmch
MOKAa3aTeNy apTepHaNIbHOrO naBieHus. KpoBw mmns uc-
cienoBaHus 3a0upanack HATOMIAK, U3 JIOKTEBOW BEHBI,
CcBOOOTHBIM TOKOM, M B HEH ONpEeneisuIoch comepKa-
HUE XOJIECTEpWHA, TIOKO3bl, Tpurmiepunos (TI),
JUTIONIPOTEUIOB — BbICOKOW tuioTHOcTH (JITIBIT) m
Huskor mmotHoctr (JIITHIT) sH3eMaTHUeCKUM Kanopu-
METPHUUYECKIM METOJIOM C HCIOJIB30BaHHEM HaOOPOB
pearenToB «Bwurtan-/luarnoctuka» (Cankr-IlerepOypr,
Poccust). KoHiieHTpaluss HHCYIHMHA B KPOBU OTIPEIEIIs-
Jach PagHOMMMYHOMETPHUIECKAM METOAOM, C IIOCie-
ayromuM onpenenennem uaaekca HOMA (Homeostat-
ic Model Assessment/ roMeoCTaTUCTAYECKAS] MOJEIb-
Has OlleHKa). MeTaboIuYecKuii CHHIPOM YCTaHABIIH-
BayICs MIPU HAIMYXH 2-X U OoJiee KOMIIOHEHTOB TI0 KPH-
TepusiM MeXIyHapoaHOH Accoruarnuu o auadery.
CraTucTHyeckylo 00pabOTKy pe3ysIbTaTOB HCCIEI0Ba-
HUS IPOBOIIIIH 110 KpuTepusiM CThIOIEHTA.

PesynsTaTel m 0o0CyXICHUE.

Bce o6cnemoBannbie (100%) KeHITUHBI 00SHX
TPYII HMENN TOBBIIICHHYIO Maccy Tella B BHIE €€ W3-
ObITKa wiu oxupeHus. B | rpymre npeoGiaganu sxeH-
IIMHBI ¢ W30BITKOM Maccel Tema (25/51,0%), a Bo I
TpyIIe — NaNueHTKH ¢ OKUPEHHEM Pa3IIMIHON CTere-
HU (38/60,3%). UMT sxenmun |l rpymmer ¢ MC B
cpenaeMm coctaBun 31,2445 KF/MZ, YTO JOCTOBEPHO
(p<0,001) mpessimano B 1,1 pa3 u B 1,5 pa3 ananorud-
Hble Mokaszarenn sxeHmua | (29,843,6 KF/MZ) U KOH-
TpoabHOU rpynn (20,310,8 KF/MZ). V JKEeHIIWH OCHOB-
HOM rpynmbl  cootHomenne OT/Ob (mo 0,91+£0,04 u
0,94+0,06) ObUTO BBINIEC aHAJOTHYHOTO KOHTPOJIBHOTO
sHauenus (0,70£0,06; p<0,001), gto yka3pBaso Ha
pa3BUTHE y HUX BHCIEPAILHOTO THIIA OKUpEHHS. BEI-
cokre IH(PHl apTepHANBHOTO AABICHUS Y JKEHIIWH
MEPUMEHOIIay3aJIbHOTO BO3pacTa 3a)UKCHPOBAHEI B 7,4
pasza gaie, M0 CPaBHEHHIO C >KCHIIMHAMHU PEIpPOIyK-
THBHOTO Bo3pacTa (2/4,4%).

AHanmu3 mokazaTeield XoJecTepuHa B KPOBU KCH-
[IMH OCHOBHOW TPYIIBI BBIIBHII €TO IOBBIIICHUE IO
6,2+0,5 mMMone/n y 46,9% u 55,6% xenmuu | u 1l
IPYIIl COOTBETCTBEHHO, uTO noctoBepro (p<0,001)
BBIIIIE KOHTPOJBHOM BemuuuHbl (4,6+0,5 MMOIB/N).
OpaunakoBo yacto (y 14,3% >KEHUIMH) YCTaHOBJIEHO
noBbIlIeHHOE conepxanue B kposu JIIIHII B cpennem
1o 4,4+0,24 mmonw/n u TT' (y 34,9% >XeHIIWH) — 10
2,4+0,6 mmoms/11, Ha ¢one cHkenus JITIBII (y 63,3%
JKEHIIWH) B cpeaneM 1o 1,3+0,09 MMoib/m, Mo cpaBHe-
HUIO C AHAJIOTWYHBIMU MOKA3aTeIIMH KOHTPOIBHOMN
rpymmel:  1,35+0,07 mmone/a, 1,3+0,03 mMone/n u
2,1+0,04 MMOIJIB/T COOTBETCTBEHHO. MareMaTuyecKas

00paboTKa MOJy4eHHBIX PE3YJIBTATOB IMOKa3aiga BBICO-
KYIO CTaTUCTHYECKYIO TIOCTOBepHOCTH (p<0,001).

VYrneBonHbI 0O0OMEH y 00CIIeTIOBaHHBIX OCHOBHOU
TPYIIBl XapaKTePU30BAJICS MOBLIMICHHEM YPOBHS TITIO-
KO3BI B Iu1a3Me kpoBH y 8/16,3% (I rp.) u 16/25,4% (Il
rp.) co cpenHuMHu 3HadeHWsIMH 5,8+0,08 MMoms/m u
5,940,39  MMOJB/T  COOTBETCTBEHHO,  IPEBBIIIAS
(p<0,01) XOHTPONBHYIO MeIHaHy TIIOKO3bl B KPOBH —
4,3+0,5 MMoIIB/II.

KonmuectBo mHCYynMHA B KpoBU OONBHBIX (64,5%
u 66.4% mo rpynmnaM) B cpenHeM cocraBuiio 22,5+8,5
MKME/Mia n 23,5+11,1 MmxkME/mit ¢ aMmaty o kose-
6anusg ot 18,2 go 28,0 MmkME/Mi, 4TO Takke I0CTO-
BepHO (p<0,001) oTiMUaNOCh OT KOHTPOJHHBIX 3HAYE-
mud (12,2+1,3 MxkME/Ma ¢ konebGanusmu 3,9-17,6
MKME/Mi). TIpu stom maIekc HOMA ObUT BRICOKHM Y
77,7% mamueHToK 00euX TPYIIL, B CPETHEM COCTABIISSL
4,9+2.5 en., mpeBsimas B 2,1 paza KOHTPOIBHYIO Cpel-
=010 (2,3+0,5 en., p<0.001), 9TO SABJISIETCSA MPU3HAKOM
Pa3BUTHA WHCYTUHOPE3UCTCHTHOCTH B UX OpPTaHU3ME.
I'mukosniupoBanHbIil remorioouH (7,9+1,1%) npu MC
npeBbilIaeT Ha 25,7% KOHTPOJIbHOE 3HAYEHHE.

3aKkJIOUYeHue.

[Monmy4eHHbIe pe3yabTaTH YKAa3hIBAIOT HA Pa3BUTHE
MC y >XeHIIUH PENPOAYKTHBHOTO U IEPUMEHONAY-
3aJFHOTO BO3PAcTOB. B mepuMenomay3aapHOM meproe
JOCTOBEPHO dYaIlle BBIABILIIOTCS Takue Mapkepsl MC,
KaK: O)XKHpEHUE, apTepHaIbHAs TUICPTCH3HS, TINKEMHUS
Y TIOBBIIIICHNE TIUKO3WIHNPOBAHHOTO TEMOTIIO0NHA, 9YTO
yKa3pIBaeT Ha OoJiee BBIpa)KCHHBIC HApYIICHHUS METa-
Oosueckux mporeccoB. CienoBaTelbHO, HEOOX0IUMO
CBOEBPEMEHHO IHArHOCTUPOBATh U KOPPHUTHPOBATH
MeTa0OIMYEeCKHe HAPYIICHUsS y JKCHIIMH BCEX BO3pac-
TOB C LENBIO TOBBIMICHUS dPPEKTHUBHOCTH JICUCHUS U
WX KadecTBa KHU3HH, a TAKKe MPEIYIPEkKICHIS Pa3BH-
THS BO3MOXXKHBIX 3200JIeBaHH.

Jlureparypa:

1. AnekceeBa O.Il. u np. MeraGonu4eckuii CHHIPOM: COBPEMEHHBIC
MOHATHS, (PAKTOPBI PUCKA U HEKOTOPHIC acCOLMUPOBAHHbBIE 3ab0ie-
BaHus. — Hwxunit Hosropoa: HVDK MA, 2009. — 111 c.

2. Teopksir M.A. OKHpeHHE U PEPOAYKTHBHOE 37I0POBbE JKEHIIMHBI
// Oxxupenne u Merabommsm. — 2008. — Ne 3. — C. 12-14.

3. Jyb6occapckas 3.M. MeraGonudecKuii CHHAPOM M THHEKOJIOTHYE-
ckue 3aboneBanus / MeIUIMHCKHE acHEKThl 3[J0POBbS HKEHIIMH. —
2010. - Ne 2. - C. 1-13.

4. PycramoBa M.C. u np. KOMIIOHEHTBI M TIPOSIBIEHHs MeTaboimde-
CKOr0 CHHIpOMA Y KEHIIMH ¢ OecruionueM // Jloknansl AkaneMun
Hayk Pecrryoimkn Tamxukucran. — 2014, — Tom 57, Ne 5. — C. 425-
431.

5. WHO obesity: prevention and managing the global epidemic: Report
of the WHO. Consultation on Obesity // Geneva: Tech. Rep., 2000. —
I-XII. — P. 894.

72 Arxademuueckuii kypHan 3anadHoii Cubupu

Ne 5 (60), Tom 11, 2015



EcmecmeeHHble HAyKu

XUAPYPTHUS51. OHKOAOI'HSA

BBIBOP CITOCOBOB 3$$»EPEHTHO-
KBAHTOBOH TEPAIIHH B XHPYPTHH

A.B. Agepura, M. /. Pomaros,
A.B. Bunkxos, B.U. /lagbloKuH

HU Mopnosckuti I'Y um. H.I1. Orapéna, r. CapaHnck, Poccusa

E-mail aBopoB: mgu-hospital-surgery@ya.ru

B Hacrosmee Bpems B KIMHHYECKOW NPAKTUKE
NPH  CHHIPOME OHIOTCHHOW WHTOKcUKaruu (DN)
BHEJIPEHBI pa3ImuHble criocoObl d(hHepeHTHON U KBaH-
toBoi Tepammu (DuKT). IIpu TupeoTrokcrmkose, THOM-
HO-JIECTPYKTHBHBIX 3a00JIEBaHUAX JIETKUX M IUIEBPEHI,
MIEPUTOHUTAX XOpOIIO ceds 3apekoMmeHmoBaio YDO
ayTokpoBH [1-2, 7, 9], momy4ast mpu 3TOM OTYETINBBIN
kiuHugeckui s dexrt. s moBeimeHus 3GpPeKkTHBHO-
CTH JETOKCHKANIWN TPAAUIMOHHYIO TEPANUIo MpemsIo-
JKEHO JONOJHATh TakuMM crnocobamu DKT, kak Hece-
JICKTUBHBIA M CEJIEKTHBHBIN Tm1azmadepes [7, 11, 15],
miazmasputpocoporus (I13C) [3], remapuHKpHOIpe-
munuraradpepes (I'KITA) [4-6, 8], cucteMHas 030HOTe-
panwust [10], a Takxke crocobamu (HU3HKO-XUMHUIECKOTO
BO3/ICHCTBHS HA TOJOCTHBIE O0Opa3oBaHWUs, B T.4. JIeT-
KUX U 1wieBpsl [12—14]. OgHako A0 HACTOSILIEro Bpe-
MEHHU BEJETCS JUCKYCCHS O IejiecooOpa3sHOCTH u 3(-
(heKTHBHOCTH COYCTAHWA C TPAIUIHUOHHON Tepamueit
cnoco6oB OKT, moka3aHusX M MPOTHBOIOKA3AHHUIX K
Pa3IMYHBIM €€ BapHaHTaM ¥ KOMOWHALIHSM.

[Henapro pa®oTHl OBLIO ONpENEICHUE KPUTEPHUEB
BEIOOpa crocoba DuKT mpu XupypriageckoM SHIOTOK-
CHKO3€ Pa3IHIHON THOIOTHH.

Marepuan u METOABI.

ITox HammM HAOIIOAEHUEM HAXOIWIMCH 339 Xu-
pyprudeckux OOJIBHBIX ¢ CHHApOMOM DU B Bo3pacte OT
16 o 87 ner. Y 224 (66,1%) oTMeueHBI OCTphIE lie-
CTPYKTUBHBIC 3a00JIeBaHHS JIETKAX M IUICBpPHL, 91 —
THOWHO - HEKPOTHYECKUE OCJIOKHEHUS TNAa0ETUIECKHX
U aTepOCKIIEPOTUUECKUX AHTHOINATHI HIKHUX KOHEd-
HocTel. MykunH ObuT0 246, sxeHnmH — 93.

OuKT nmpoBogumu Ha GoHE TPaIUIUOHHOTO Jieue-
s, [lmazmadepes ocymecTBsud mo meromy B.M.
T'oponenxoro (1984) ¢ 70-75% 3amerienuem miaa3zmo-
NOTEepH JTOHOPCKOW Iu1a3Mod U anbOymuHOM, YO
ayrokpoBu — 1o HO.B. Tlorory u JI.M. Kykyto (1979),
I'KITA — o B.H. JleBurany B momudukamuu C.I1. bs-
kuHa, W.B. ®enoceiikuna (1998). TexHuka Ipyrux
cnoco6oB DuKT sBisieTcss OpurnHaIbHON pa3pabdoTKOit
KOJUIEKTHBA KadeApsl rocnutanbHod xupyprum MIY
um. H.IT. Orapesa (1993-2008) [11].

I'pynny cpaBuenus cocraBunu 128 (37,8%) u3 339
THOWHO-CENTUYECKUX OOJBHBIX, TMOJYYaBUIMX Tpaau-
nuoHHOE jeuenue 0e3 BxiroueHua DuKT. V 211 manu-
€HTOB TpaJuIMOHHAs Tepanus aononHeHa JuKT, B T.u.
118 HecelneKTUBHEIX, 45 CEIEKTHBHBIX U 48 KOMOMHM-
pOBaHHBIX omepanuil. 13 HeceleKTUBHBIX CIIOCOOOB
OKT mnposenensr 227 ceancoB mia3madepesa y 93
6onbHBEIX U 75 ceaHcoB YDO ayTokpoBu y 25 60b-
HBIX. 13 cenextuBHBIX criocoboB Ou KT 42 onepanuu
no I'KITA npoBezneHs! y 15 60nbpHBIX, 65 onepanuii 1o
I13C ¢ oTMbIBaHHMEM 3PUTPOLUTOB MpoBeAcHbI y 30
60mbpHBIX. K KOMOMHMpPOBAaHHBIM OTHOCHIIM IazMade-
pe3 ¢ YOO spuTpouuTHON B3BECH, TPOBEIACHHBIN y 32
MaueHToB B konundectse 85 onepauuit, [ KIIA ¢ YOO
JIeUKO-TpOMOOIIUTHOH B3BeCH — y 16 MaIMeHTOB B KO-
nuuecTBe 39 oneparuil.

PesynbsTaT M 06CcyX)aeHHE.

YCTaHOBJIEHO, YTO MPH HCIOIB30BAHUHU IPU CHH-
apome DU CeneKTUBHBIX U KOMOMHUPOBAHHBIX CIIOCO-
60B O u KT momydens! Oojee BBIpaKEHHBIC IETOKCH-
KallMOHHBI W TPOTUBOBOCHATUTENbHBIA 3()(eKTh B
CPaBHEHMHU C HECENEeKTUBHBIMH criocobamu. [Ipu sTom
HE BBISBJICHBI 3HAa4YMMble HapyIICHUS OEJIKOBOTO, JH-
MUJHOTO U YIJI€BOAHOTO OOMEHOB B CPaBHEHUH C Je-
YEHUEM HECEJIEKTUBHBIMM OIepalusMu U 0e3 HX HC-
nosab3oBaHus. OKa3aaock, YTO MPUMEHEHUE CETIEKTHB-
HBIX 1 KOMOMHUPOBAHHBIX ONeEpalii IPUBOAUT K CHU-
KEHHMIO YKclia He TOJIBKO OOIIMX, HO W TpaHC(]y3UOH-
HBIX OCJIOKHEHHH, YTO CIIOCOOCTBYET YMEHBIIECHHIO
Yyclia TOBTOPHBIX M WHBAIHMIU3UPYIONINX ONEpalnid 1
JIETaNbHBIX MCX0m0B Ha 1,3 u 6%. YV 8,8% O00IbHBIX
THOMHO-HEKPOTUYECKUMHU OCJIOXKHEHUSIMU aHTHOMAaTHH
HIKHAX KoHeuHocTed u 13,7% OonbHBIX abcrieccaMu
U TaHIPEHAMHU JIETKUX OTMaja HEOOXOAMMOCTH B MPO-
BEJCHUHN XUPYPTUYECKUX BMematenscTB. Ilocie mpu-
MeHeHust D ¥ KT y OONbHBIX ¢ AJUTETHHBIM MU TsDKE-
TBIM cuHApOMOM DU, conpoBOKAAOIIUMCS PacCTpOii-
cTBaMU OOMEHOB U Ha (hOHE TSDKEIBIX COIYTCTBYIOIINX
1 (OHOBBIX 3a00JI€BaHUI Pa3BUTHE MTOJHOPTraHHONW He-
JIOCTAaTOYHOCTH M HACTYIJICHUE JIETAIBHBIX HCXOIOB OT
Hee HaOmonamu B 4,4 1 2 pa3a pexe COOTBETCTBEHHO
[0 CPaBHEHUIO C TPAAWUIMOHHBIM JICICHHUEM H TpPHUME-
HEHHMEM HeceleKTHBHBIX crocoboB D u KT. Ilocne uc-
MOJIL30BaHUS CENICKTUBHBIX M KOMOMHUPOBAHHBIX CIIO-
coboB D u KT wnHabnromganu B 6,1 pasa MeHbIe MocT-
TpaHC(Y3UOHHBIX OCJIOXKHEHHUH 0 CPaBHEHMIO C HECe-
JICKTUBHBIMH, YTO CBUAETENBCTBYET O OONbIIeH HX
6e3onmacHoct. [IpruMeHeHne KOMOMHHPOBAHHBIX CIIO-
coboB Om KT mo3BONMIO YBETUUUTH KIWHHUKO-
HSKOHOMHYECKYIO 3((EKTUBHOCTS JieueHus Ha 12%.

BriBoibI.

[Ipu BeIGOpE crioco6a O u KT y 6ompHBIX ¢ 3HI0-
TOKCHKO30M HEO0XOAWMO OPHUEHTHUPOBATHCS Ha IOKa-
3aTeny SHAOTOKCEMHH, (PYHKIHH OPTaHOB U CHCTEM.
ITpu BBIpaXCHHOM 3HIOTOKCHKO3€ 0€3 HapyLICHUS BH-
TaJbHBIX (PYHKIIUHA MOXKHO MCIOJB30BaTh I1azMadepes

Ne 5 (60), Tom 11, 2015 Arxademuueckuii xypHan 3anaoHoii Cubupu 73



EcmecmeseHHble Hayru

C aJeKBaTHBIM IIazMo3amemenueM u Y®PO ayTokpo-
BH, NIPU HApylIeHUH (PYHKIUI KU3HEHHO Ba)KHBIX Op-
TaHOB IMPEANOYTEHHE CIEAYET OTIATh CEJICKTUBHBIM, a
MIPY COYETAaHUM YKa3aHHBIX MPU3HAKOB CO CHM)KEHHUEM
penapaTUBHBIX MPOILECCOB — KOMOMHUPOBAHHBIM OIle-
panusm.
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Paspemenne xonmecraza npu MepBHYHOM Owmiinap-
HOM LUPPO3€ IIEYEeHN M TOPTATHHON THIEPTCH3NN IIPU
MMOCTHEKPOTHIECKOM ITHUPPO3€ CBUIETEIHCTBYET 00 aK-
THUBAIUN JEKOMITPECCHOHHON (hyHKIMH JTUMGO IpeHa-
Ka, ONTUMHU3AINN OEHTPAJILHOTO M OPTaHHOTO KPOBO-
oOparieHus B pe3yibTare MPUMEHEHUS OSKCTPaKOPIO-
PAITBHBIX METOJIOB COPOIMOHHOM JeTOKCHKAamuu. B
CBSI3U C 3TUM JIS1 JOCTATOYHO ITOJTHOTO MATOTEHEeTHIe-
CKOTO O0OCHOBaHHS JIPEHUPOBAHUS TPYAHOTO JIMM(pa-
THYECKOTO IIPOTOKA 1 JIMM(POCOPOIIMY HAMH TTPOBEICHO
aHaTOMO-MOP(OIOTHIECKOE HU3YUCHHE CEKIHOHHOTO
MaTepuaia — rPyAHbIX JIUM)aTHIeckux IpoTokoB (12)
u Ouoricuii ieueHu (15) GONBHBIX, yMEPIINUX OT IUPPO-
3a TICYCHH.

HccnenoBanns mokasaid, 9To y OOJBHEIX C Iede-
HOYHOM HEJAOCTATOYHOCTHIO KIIANAHHBIN anmapar rpya-
HOTO JTUM(PATHIECKOTO MPOTOKA IIPETEPIIEBACT P H3-
MeHeHui. [Ipexkae Bcero, yToJmamTcs U AeQOpMHUpY-
FOTCS TIONYJIYHHBIE 3aCTIOHKU KIIAIIaHOB, HHOTAAa OOHa-
PYXKXUBAIOTCS (POPMEHHBIC AJIEMEHThI KpoBH. JInMdoc-
Ta3 B TPYAHOM IIPOTOKE CIIOCOOCTBYET CKIIEPO3HUpPOBA-
HUIO KJIAMaHOB, YTO OJIOKUPYET TPAHCHIOPT JTUMHI.
CrnemoBaTensHO, CTPYKTYPHBIE W3MEHEHUS TPYIOHOTO
JTUM(PATHIECKOTO TPOTOKA Y OOJBHBIX IIUPPO30M Ieue-
HU C TOPTaJbHOW THIIEPTCH3UEH YKa3bIBAlOT HAa HEOO-
XOAMMOCTh TIPHHYIUTEIHHOTO BEIBEICHHUS U3 OpPTaHH3-
Ma IUMQBI, coIepXKamed BBICOKHE KOHIIEHTPAUN
MIPOAYKTOB METa0OIM3Ma U aIeKBaTHYIO KOMITCHCAIIHIO
muMdonoTepu. ITHM TpeOOBAHUSM OTBEUYAIOT HAPYXK-
HOE JIPCHUPOBAHHE TPYIHOTO JIUM(PATHIECKOTO MPOTO-
Ka ¥ 9KCTPaKOpIOpaIbHas TUM(POCOpPOIIHsL.

B pexume ckaHupyromieil 3JI€KTPOHHOH MHKpPO-
CKOIIMU HAMH W3y4YeHa MOBEPXHOCTH MEMOpaH KIETOY-
HBIX 2JIEMEHTOB MBI, aICOPOUPOBAHHBIX TPaHyITaAMHU
YTIIEPOIHOTO COpOCHTA Mmociie THM(OCOpOIHH.

HUccnenoBanne muM(bl 0OHAPYKWIO B IIpemapare
OCHOBHYIO MAacCy JIMM(OLUUTOB U B HEOOIBIIOM KOJH-
9eCcTBE TPOMOOIUTOB. Y OOJBHBIX MTOCTHEKPOTUICCKAM
OUPPO30M TEYEeHU OOINbIIas YacTh (DOPMEHHBIX dJe-
MEHTOB TpEACTaBICHA 3PUTPOIMTAMH, OCOOCHHO MpHU
BEIPQ)KEHHOH MOPTANBFHON THHEPTEH3UH. DTO SPUTPO-
LUTHl C U3MEHEHHON KJIETOYHOW MEeMOpaHO# - 3XHHO-
LOUTBI, CTOMANUTHl u chepouuTsl. OTHOBPEMEHHO C
3THMHU (OpMaMU OOHAPYKUBAIOTCS TPYIIIBI arrIIOTH-
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HHUPYIOLIUX SPUTPOLIMTOB B BU/I€ MOHETHBIX CTOJIOMKOB
u OechopMeHHbIE TIBI09aThIie 00pa30BaHUs - OEIKOBBIE
HPELUNUTATEL

[Mocne mepdy3nu muMs! yepe3 yriaepoaHsle cop-
6enThl Mapku «CKH-2K» y G0NBHBIX ¢ TsXKeol mede-
HOYHOH HEI0CTaTOUHOCTBIO MPOUCXOAUT YMEHBIICHUE
KOJINYECTBA APUTPOLUTOB C H3MEHEHHOH MOBEPXHO-
CTBIO KJIETOYHOM MeMOpaHbl. OCHOBHas Macca KJIETOK
TuM@BI NpeACcTaBiIeHA AUCKOLUTAMU. Pe3Ko CHIDKEHO
KOJINYECTBO arrJrOTHUHUPYIOUIMX (OPM 3pUTPOLIUTOB U
OEIKOBBIX IPELUITUTATOB.

CrenoBatenbHO, HapsAAy ¢ 3IUMUHALMEH TOKCUYe-
CKUX MPOIYKTOB MeTaboiu3Ma B mpolecce JIuMpoc-
opOLUM yIydlIaeTcss KadeCTBEHHBIH COCTaB JUM(BI.
ITocnenHee cmocoOCTBYeT ONTUMM3ALUU PEOJIOTHYE-
CKUX CBOHMCTB NUM(BI, peHH(pY3UpyeMOil B KPOBEHOC-
HYIO CHCTeMY U OJOKUpYyeT 00pa3oBaHHE MHKPOCTYCT-
KOB B OpraHax M TKaHAX Oo0JbHBIX. OIHOBPEMEHHO
IPOBEJICH YNbTPa CTPYKTYPHBIH aHaIM3 3PUTPOLUTOB
BEHO3HOM KPOBU OOJBHBIX C MOCTHEKPOTUYECXUM LIUP-
PO30M MEUEHU U CTOMKHM acLUTOM Iocie TpaHchy3uu
OUHILCHHON aCIUTUYECKOM >KUAKOCTH - aCIIUTOIHKBO-
pocop6uu. Kak mpaBuiio, xakux-mub0 W3MEHEHWH B
COCTOSIHMM MaTpHKCca 3pUTPOLUTOB HE 0OHapykeHo. B
eIMHUYHBIX KJIETKaX BOJIM3U Pa3pBIXJICHHBIX MeMOpaH
HOSBISIIOTCA  YYacTKU IIPOCBETICHHSA COAEPKUMOIO
sputpounToB. CKaHHpYIOMIAs 3IEKTPOHHAS MUKPOCKO-
MUs BBISIBWJIA JIMIIh HAJIMYKME KPaTepooOpasHbIX yriryo-
JICHUH Ha UX IIOBEPXHOCTH.

Takum 00pa3oM, BBISIBICHBI HEKOTOpPHIE MeXa-
HU3MBI 3¢ (GEKTUBHOCTH JTHM(pO- U ACIUTOIUKBOPO-
copOIM B KOMIUIEKCHOM JIEYEHHH TSDKEIBIX (opM
IUPPO3a MEYEHU U TOPTAIEHON TUIIEPTEH3UH.

ITPOTHOCTHYECKOE 3HAYEHHE
IIHPKYAHPYIOIIIHX OIIYXOAEBBIX
KAETOK ITPU METACTATHYECKOM
KOAOPEKTAABHOM PAKE

O.HU. Kum, FO.A. I'esoprsin, H.B. CondamruHa,
H.A. Hosuxkosa, I1.B. Illynuxos, ®.P. /rxarouzo8eaq,
A.I'' Munaxux

PHHOM, r. PoctoB-Ha-[ony, Poccus

B CIIA u ctpanax EBporibl mpoBOAUTCS aKTUBHOE
M3y4eHre OCOOCHHOCTEH COIepKaHUs IUPKYIUPYIO-
IIUX OITyXOJIEBBIX KJIIETOK TPH PA3IMYHBIX JIOKATU3a-
UAX W CTaAMSIX 3JIOKAYECTBEHHBIX omyxoueid. [lomy-
YeHHBIC JTaHHBIC JOKa3bIBAIOT IIEJIECO00Pa3HOCTh HC-
MOJIB30BAHUS IUPKYITUPYIONINX OIMYXOJEBBIX KIIETOK
Kak (pakTopa MPOrHO3a KIMHUYECKOrO0 TEYCHHUS OMyXO-
1 ¥ 3Q(HEKTHBHOCTH TEPAITHHL.

B uccnenosanue BxiitoueHo 60 OONBHBIX KOJIOPEK-
TaJbHBIM PAKOM C METACTATUYECKUM PE3eKTa0CIbHBIM
nopaxenueM neyenu T,4Ng.1M;. Ha 10-e cytku mocne

ONEPAaTUBHOIO BMEUIATENLCTBA HA TOJCTOM KUILIKE U
PE3EKIMU NTeYEeHH Y OOJIBHBIX MPOU3BOAUIU 3200 KpO-
Bu B mpobupku CellSavePreservativeTube. Jlerexuto
LHUPKYTUPYIOMIUX OIYXOJNEBbIX KIETOK MPOBOJUIN C
ucronszoBannem  cucrembl  CellSearch™Veridex
(Johnson & Johnson, CIIA). [lns oTmeneHus KJIETOK
KPOBU U OIYXOJIEBBIX OT ILIa3Mbl, KPOBb LIEHTPUDYTH-
poBaniack u neperocuiach B ammapar CellTracks® Au-
toPrep® System, KOTOpHIil B aBTOMAaTHYECKOM PEXUMeE,
yaaisis IiasMy KpoBH U (POPMEHHBIE SJIEMEHTHI, UM-
MYHOMAarHuTHO oboraman obpaszel] MUKpOYacTHIIAMU
JKele3a, IOKPBITHIMY aHTUTENaMU K MapKepaM aJre3uu
snurenuansHeix kietok EpCAM, CD45 u nurokepa-
tuHamiu 8,18,19. KayecTBo paboOThI CUCTEMBI OILIEHHBA-
JU C UCIOJIb30BaHUEM CTaHAapTHOro koHTpoist CTC
controlkit. Matepuan CKaHHpOBaJCSA B aHAIHM3aTOPE
CellTracks® Analyzerll®. C yderom mopdomoruye-
CKUX XapaKTePUCTHUK U 3KCIPECCHM MapKepOB pPEru-
CTPUPOBATIMCH LUPKYIUPYIOLIUE OIyXOJEeBbIC KIETKH.
OO11ee 4nCII0 BBISIBICHHBIX OIYXOJIEBBIX KIETOK SIBIIS-
JIOCh KOHEUHBIM Pe3yIbTaTOM.

PesynbTaThl U 00CyXaeHHE.

N3 60 GONBHBIX METACTATUYECKUM KOJOPEKTaNb-
HBIM PakoM, y 36 OOJBHBIX YPOBEHb IUPKYIHPYIOIIUX
OIyXOJIEBBIX KJIETOK COCTaBWJI A0 3 B 7,5 MJI KpOBH,
IpU4eM y 8 U3 HU3 OIyXOJICBBIC KJIETKH B KPOBH He
ObUI OOHapyxeHbl. Y 24 OOJNBbHBIX OBbUIO BBISBJICHO
Oomnee 3 HMUPKYIHPYIOIUX OMYXOJEBBIX KJIETOK B 7,5
MJ KpOBU. MaKCUMaJIbHBIM ypOBEHb LIMPKYIUPYIOIIHUX
OIyXOJIEBBIX KJIETOK, 0OHAPYKEHHBIN Y OOJBHBIX, OBLI
15 xnerokx. Bce GosbHBIE TOIy4aald MHOTOKYPCOBYIO
xumuoTepanuio o cxeme FOLFOX. Tlpu aunamuue-
CKOM HaOJIIOEHUH 3a OOJILHBIMU B TeUeHUE 6 MECSIIEB
B 1 moxarpynmne OOJIBHBIX MPOTPECCHPOBAHUE METACTa-
THYECKOTO MOPAXKEHUS B MEYEHH HE OBLIO BBISBIEHO,
BO BTOpOI MOATPYyNIe y BceX 36 OONBHBIX 3a BpeMs
HaOIIO/IeHNsI BBISBUIIM NPOTPECCHPOBAHUE METAcTaTH-
YEeCKOT0 NMOpakeHHsI MedeHu. To ecTs, mpH cojepxa-
HUYU LMPKYJIUPYIOLIMX OIyXOJIEBBIX KIETOK 110 3 B 7,5
MJI KPOBH MOXKHO CUHTATh ONEPATHBHOE BMEIIATENb-
CTBO OINTHMAJIBHBIM I[MTOPSIYKTUBHBIM, JTHKBHIUPY-
IOIIMM BCE IIPOSIBJICHUSI OIIyXOJIM M METACTa30B, U IPO-
BOIUTH TaKUM OOJBHBIM CTaHAAPTHYIO Tepamuio. [Ipu
YPOBHE IUPKYIUPYIOIINX OITyXOJIEBBIX KIETOK Ooiee 3
B 7,5 MJI KpOBU KJIETOK MO>KHO IIPOIHO3UPOBATh IIPO-
IPECCHPOBaHUE METACTATUYECKOrO ITOPAKEHUS KOJIO-
pexranbHOro paka B 100% ciyyaeB npu cTaHgapTHOH
IIPOTUBOOIIYX0JIEBON TEPAIMH.

BriBon.

WzyueHne MUPKYIUPYIOMIMX OIMYXOJNEBBIX KIETOK
MOJKET BHECTH OOJBIION BKJIAJ B Pa3BUTHE (yHIAMCH-
TaJIbHOW OHKOJIOTHH, a TAKXKE MOKET UTPaTh 3HAUNMYIO
KIIMHAYECKYIO POJIb B Ka4eCTBE MPOTHOCTHYECKOTO OH-
KOMapKepa HOBOTO ITTOKOJICHHS, BIUSIOIIETO Ha BEIOOP
1 KOHTPOJHUPYIOIIEro 3(QpPeKTHBHOCTh MPOTUBOOITYXO-
JICBOTO JICUCHHUS.
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AATIAPOCKOIIMYECKHH OOCTYII
B XHPYPTHH KOAOPEKTAABHOT'O PAKA

O.HU. Kum, IO.A. I'egoprsan, H.B. CondamKuHa,
B.E. Konecruxkos, .A. Xapazesos, ©.H. I peukur

PHHOMW, r. PocroB-Ha-/lony, Poccusa

KonopekranbHblil pak MpoI0KaeT 0CTaBaThCs aK-
TyalbHOW TPOOJIEMO COBPEMEHHOW OHKOJIOTHH, YTO
00yCITOBIIEHO KaK POCTOM 3a00JIEBAEMOCTH PaKoM 000-
JIOYHON W TPSIMOU KWIIKH, TaK M HEPEIICHHBIMH IPO-
Osiemamu JeueHus [3, 4]. OCHOBHBIM METOJOM JICUCHUS
OOJIEHBIX KOJIOPEKTAJIHHBIM PAaKOM SIBIISIETCSI XUPYPIH-
yeckuii, nmeronuit 200-1etHro0 uctoputo. EcrectBen-
HO, YTO 3a MHOTOJIETHIOIO HMCTOPHUIO CYLIECTBOBAaHUS
METOJia B HEM IIPOU3OILIN IPOTrPECCUBHbBIE U3MEHEHHUS.
Tax, yriryOiaeHHe MO3HaAHUH 00 aHATOMHH, OITYXOJIEBOM
pocTe, COBEPILIEHCTBOBAHUE XHPYPIUYECKOW TEXHUKH
MPUBENO K pa3paboTKe U MHUPOKOMY BHEAPCHHIO B XH-
PYPTHIO KOJOPEKTAJIBHOIO pakKa pacIlUpeHHON JIuM-
(OIICCEKITNH, TOTATFHONH ME30PEKTYMIKTOMUH, MeXa-
HUYECKUX aHACTOMO30B, HU3KHUX IMEPEAHUX PE3EKLUI
NpsMON KHILKH, XUPYPIMYECKUX BMEIIATENbCTB IPHU
METacTaTHYeCKUX (hopMax KOJIOpEKTaJIbHOTrO paka [1,
2]. Ocoboe ToJIoKEeHHE B Py MAHOBAIIMOHHBIX TEX-
HOJIOTUH B XUPYPIUYECKOM JIEYEHUH KOJIOPEKTaIbHOIO
paka 3aHUMAaIOT JamapoOCKONUYEeCKHe XUPYpruueckue
BMelIaTenbcTBa. [IpenmMyiecTBaMu JanapocKonnye-
CKOTO JIOCTYTa SIBJISIFOTCS: MEHEe BEIpaKCHHBIN OoJe-
BOM CHHIpPOM, MEHbIlas KPOBONOTEPS, YMEHbILIEHUE
MPOJOILKUTEIIFHOCTH TpeObIBaHNs OOJHHOTO B CTAIlH-
oHape, ObicTpasi peabuiuTanus. B HacTosmee Bpems B
crpanax EBpombl, AMepuke J1lanapoCKONMUYECKUE BMe-
IaTeabCTBa 3aHSUIM JIMAMUPYIOLIEe MECTO B JICUEHUH
KOJIOPEKTAJIbHOTO paKa, a JIanapoTOMUS BBIIOIHIETCS
TOJIBKO MpHU HAJUYMU MPOTHBOINOKA3aHUH K Jamapo-
ckonuu. B Hamiel cTpaHe BHEApPEHHE JanapoCKOmuye-
CKHMX BMEUIATEIbCTB MPU KOJOPEKTAIbHOM paKe pa3BH-
BaeTcsi HE CTOJNIb OYpPHO, YTO OOYCIIOBJICHO MHOTHMH
¢dakxTopamu. OIHAKO B HACTOSAIIEE BPEMS B KPYITHBIX
OHKOJIOTUYECKHUX LEHTpax Halleld CTpaHbl OILyTHMas
JI0JIS1 OTEpaTUBHBIX BMEILATENILCTB HA TOJICTOH U Ips-
MOH KHIIKE BBINIOJIHIETCA JIAIAPOCKOIUYECKH C XOPO-
LUIMMH pe3yJIbTaTaMu.

Lenr paboThl: mpoaHaNIM3UPOBATH OIBIT Jiama-
POCKOIIMYECKUX BMEIIATENBCTB MPU KOJIOPEKTAIHLHOM
pake kinHUKN PI'BY «PocToBCKkHi HAydHO - UCCIIENO-
BaTeNbCKUI HHCTUTYT» MuH3apaBa Poccnn.

MaTepuasi u METOMBI.

IIpoBenen aHanu3 pe3yabTaTOB JIaapOCKOHUYeE-
CKHX BMEIIATeNbCTB y 350 OGONBHBIX KONOPEKTAIEHBIM
pakoM T31.4Ng.1Mg.1, HAXOMBIIUXCST HA JICYCHUH B KITH-
Huke OI'bY «PocToBCKNH HAYYHO-MCCIIEN0BATEIbCKAN
OHKOJIOTHYECKUI MHCTUTYT» MuH3npaBa Poccun c¢

centsopst 2011 no uroHp 2015 1. BonpHbIe HAXOAMITUCH
B Bo3pacte oT 25 go 81 roma. I'mcromormuecku y
OOJIBIIMHCTBA OOJBHHBIX OBUIA YCTaHOBJICHA aJleHOKap-
IMHOMA Ppa3lIMYHOM CcTermeHu IuQQPEpEeHITUPOBKH.
BonbHBIM BEITIOTHEHBI pa3IYHbIE JIATAPOCKOITHICCKIE
BMEIIATEIbCTBA HAa TOJCTOM M MHpsIMOM  KHUUIKE,
HanOOJBIIYIO0 JOJI0 U3 KOTOPBIX COCTABHIIM:IICPEIHSIS
pesekmust npsimoit kumku — 104 (29,7%), pesexums
curmoBuaHOM Kumkn — 101 (28,8%), reMUKOIIKTOMUS
cupaBa — 58 (16,6%), OpIOMIHO-TIPOMEKHOCTHAS JKC-
TUpHanys npsMor kumku — 53 (15,1%). 13 ocobenno-
CTell JIamapOCKONMYECKUX BMEIIATENbCTB IPH KOJIO-
PEKTaIbHOM paKe XOTeNOCh ObI OTMETHTH CIIEAYIOIICe.
CuntaeM NPHUHIUIHAAIGHO BaXXHBIM BBIIOJHEHHE TO-
TABHOH ME30PEKTYMIKTOMHUH IPH XHPYPTHYECKOM
JIEYEHUH paka mpsMou kumrku, koropas ¢ 2010 roma B
OI'BY «PocToBckHii HAay9IHO-MCCIIEIOBATEIIHCKUN OH-
KOJIOTWYECKU WHCTUTYT» Mun3npaBa Poccun BBImOI-
HseTCsL BceM OONMBHBIM. [IpH BBHITOTHEHUN T€MHKOIIK-
TOMHUH MEKKHIICYHBI aHACTOMO3 YaIie (pOpMHUPOBAIN
PYYHBIM CIIOCOOOM dYepe3 MUHIIAIIAPOTOMHYIO paHy.
[Ipu pe3exnmy CUTMOBHIHOM W TPSIMOW KHWIIKHA aHa-
CTOMO3 (POPMHUPOBATH C MCIIOIB30BAHUEM OTHOPA30BO-
T'0 CIIMBAIOLIETO CKPEIIOYHOTO aImapaTa Mo THIY «KO-
HeIl B KOHeny. [IpeBeHTHBHAS KHUIIIeYHast CTOMa HaKJa-
JIBIBAJIACH NPU NEPEAHEN PE3eKUHUH MNPSIMOUN KHILIKU B
CITydasix TOJIOKUTEIBHON BO3AYIIHOW TPOOBI, a TakkKe
MpU HU3KOW mepenHeil pe3ekuuu npsaMon kumku. [Ipu
9TOM Ha JTalax CTAHOBJICHUS JIAAPOCKOIMYECKON XU-
PYPTHH KOJOPEKTAIFHOTO paKa B HANIEM YUPEKICHHUU
MIPEBEHTHBHO BHINOJIHIACH TPAHCBEP30CTOMHUS, OHA-
KO B HAacCTOsIIee BpeMs omeparmedl BbIOOpa CUHTaeM
BEIBEIICHHIC HIICOCTOMBI. PexoHcTpyKTHBHO-
BOCCTAaHOBUTEJBHEIC OIEPAIli 3TUM OOJBHBIM OBLTH
BBITIOJTHEHEI uepes3 1-2 mecsa.

PesynbpraTel u 00CyXKaeHHE.

[MocneonepannoHHBIE OCIOKHEHUS Pa3BUWINCH Y
28 (8%) GompHBIX. YacToTa HECOCTOATEIFHOCTH allIa-
pPaTHOTO KOJOPEKTAIBHOTO AaHacTOMO3a COCTaBHIIA
5,8%. Brime yactoTra HECOCTOATEIHLHOCTH AHACTOMO3a
HaOmojanack TOCIEe TNepeaHed pe3eKUud MpsIMOi
kumku — 9,4%. B wucciienoBaHuM Mbl BBISIBUIH TIpe-
HMMYILECTBA JIANapOCKOIMMUECKOT0 JOCTYyIa B XUPYPTrUun
paka TpSMOH KHUIIKH: MEHEe BBIpAKEHHBIH OoJeBon
cuHapoM (B 2,7 pa3a CHIKAETCs MOTPEOHOCTh B aHAITb-
reTHKax), YMEHBIIEHUE MPOJOJKUTEILHOCTH MpPeObl-
BaHUs OOJIFHOTO B cTanuoHape (Ha 3-5 mHeit), ObicTpast
peabunuTanus OOMBHBIX (COKpALICHUE CPOKOB BOCCTA-
HOBJICHHUS (PU3NYECKON aKTUBHOCTH HA 3-4 CYTOK).

BriBox.

BHenpeHune 1amapocKONMUYECKHX — ONEPaTHBHBIX
BMEIIATENbCTB SABJSETCS HECOMHEHHBIM JOCTHKEHHUEM
XUPYPIUU KOJIOPEKTAJILHOTO paka, a JajlbHeillee pas-
BUTHE JAHHOTO HANpaBJIEHMs MO3BOJUT YIYYIIUThH pe-
3yNBTATHI JICYCHUS OOJTHHBIX.
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IIPEOOIIEPAITHOHHAS AYYEBASI TEPAIIUSA
IIPU PAKE ITPSIMOM KHIIIKH:
KAHMHHKO-MOPPOAOTHYECKHE 3PPEKTHI

O.U. Kum, FO.A. I'eeoprsin, H.B. CondamruHa,
H.A. Hosurosa, M.A. I'ycapesa, /1.A. Xapazesos,
B.A. lonyos, C.H. ITonysxkmos

PHHOMU, r. PocroB-Ha-[oHy, Poccusa

[IpenoneparyonHas ydeBas Tepanus craja CTaH-
JIapTOM JICUCHHUS paka NpsMord Kumkd. [lomumo kmu-
HUUECKON 3(P()EeKTUBHOCTH (CHIDKEHHE YaCTOTHI MECT-
HBIX YBEIHYCHUE OC3pelMIUBHON BBEDKHBACMOCTH), K
IIPEUMYIIECTBAM IIPEJONEPALIMOHHON Jy4eBOH Tepa-
UM OTHOCUTCS U BO3MOXKHOCTb YBEJIMYEHHS dYHCIIa
COHUHKTEPCOXPAHSIOMNX ONECPATUBHBIX BMEIIATEIHLCTB
Ha NPAMOU KHUIIKE.

Martepuan u METOHI.

JlanHbBIE 055 OOJIBHBIX Pe3eKTa0CTbHBIM PaKoOM T 3.
4No.1Mg. Tucronornyecku y Bcex OOIBHBIX ObLIA yCTa-
HOBJIeHa ajieHoKapiuHoma. OcHoBHoU rpymmne (N=30)
IPOBOJMIIACH KPYMHO(MPAKIMOHHAS JIyueBasl Tepamus
Ha MEePBUYHBIA OYar W MyTH METacTa3UpOBaHMsS B Teue-
Hue 5 ceaHcoB 1o 5 I'p 10 cymmapHON 04aroBou 10356l
25 I'pna anmapate Teratron u HU3KO’HEPreTUUECKOM
nuHelHoM yckopurete Varian Unique. Xupyprudeckoe
BMEILATENbCTBO IPOBOJUIOCH B T€UEHHE 72 4acoB MO-
clle OKOHYaHMs Jy4eBoi Tepanuu. KoHTposbHas rpymn-
na cocTosuia u3 25 GONBHBIX, Y KOTOPBIX HMEIHCh MPO-
THUBOIIOKA3aHMUs K Jy4eBOM Tepamuu. 47 OONBHBIM
(85,5%) ObLTa BBHIMOJTHEHA MICPEMHSS PE3CKIHS IPSIMOI
Kumky, 8 O6oibpHBIM (14,5%) — OpIOIIHO - IPOMEX-
HOCTHas 3KcTHpHauusa npsmoi kumku. Kojopekrainb-
HBIH aHACTOMO3 (POPMHUPOBAIH C MCIOIB30BAHUEM OJI-
HOPA30BOr0 CIIMBAIOILEr0 CKPEMOYHOr0 anmnapara.

Marepuanom aist MOp(HOIOTHYECKOTO HCCIeI0Ba-
HUSl CIOy)XWJia TKaHb YAaJ€HHOHW BO BpeMs omepanuu

OITyXONM NpsAMoi KumKkH. CTeneHb JIe4eOHOro Mmaro-
Mopho3a ormyxonu onpenessiy 1mo [.A. JIJaBHUKOBOH.

PesynpTaTel n oOCcyxeHHe.

[Ipu mnpoBeneHum mNpegONEPAMOHHON IJTy4EeBOH
Tepanuy MEeCTHBIE JyYeBble PEeakKiMH HaOJ0JaINCh Y
34 (61,8%) mammenTos. Iloce okoH9aHUS Kypca Tyde-
BOMW TepaIy NPOTSHKEHHOCTD OITyXOJM YMEHBIINIACh C
6,8+0,6 cM g0 4,5+0,5 cm (p<0,05). PaccrosHue oT
aHyca 10 HWJKHETO Kpas OIyXOJH YBEIWYHIOCH C
6,3+0,6 cM 10 7,6+0,6 cM (p<0,05).

Moporornueckoe Mccie0BaHNe BBIIBUIO O9aru
OECTPYKIMK TIOCTIe IPOBEOCHHS JyUeBOW TEpaIuH,
CTENIeHb KOTOPOH BappHpoBajia OT CJa0BIX [0
50,3+1,6% muomaan wccieqoBaHHOTO MaTtepuaia. Jle-
4yeOHbIil matomop¢o3l crenenu no I'.A. JlaBHUKOBOI
obu1 yeranoBieH y 10% OGonpHbIX. [lpu aTOM oTMeda-
JHUCh €N1ab0 BBIPAKEHHBIE MOP(ONOTHYECKUEe H3MEHE-
HUSI OITyXOJIM B BUZAE TUCTPO(HUH KIETOK ormyxond. Jle-
4yeOHbIil nmatomopdosll cremenu ycranoBieH y 25%
O0onbpHBIX. [IpH 3TOM MOMHMO TUCTPOPHUUECKUX HU3MeE-
HEHUH OIyXOJIEBBIX KJIETOK BBIABISJIMCH HEKPOOHOTH-
YecKHe yJacTKH (MX Turomanb cocrasisuia 14,9+2,5%).
JleueOnslit matromop¢o3 Il crenenu ycranosneH y 65%
OonpHBIX. [l7Omans HEKPO3OB OIMYXOJNH COCTaBILIA
41,3+4,9%, ctpoma omyxonu npeobiagana HaJ mapeH-
XUMOM, HAOITIOJIANICS CKJIEPO3 W THAIMHO3 CTPOMBI. Jle-
4yeOHbIi maToMopdo3 IV creneHu He BHISBICH.

B mHameM wucciemoBaHWM BCETO HECOCTOSTENb-
HOCTh KOJIOPEKTAJIBHOTO aHAaCTOMO3a pa3BWiIach y 4
(8,5%) OompHBIX. B rpymme G0MbHBIX, KOTOPBIM OBLT
MIPOBE/ICH KypC MPENONEPalMOHHON JTyueBOl Teparuu,
HECOCTOSITEIFHOCTh aHACTOMO3a Bo3HHUKIA Y 2 (8,0%)
OonbHBIX. B rpymnmne GONbHBIX, KOTOPBIM HE IPOBOIU-
Jach TpeNoTepanuoHHast JIydeBasi Tepanus, HECOCTOs-
TEIBHOCTh aHACTOMO3a BO3HMKIJIA Takxke y 2 (9,09%)
oonpHBIX. [locne mpoBeneHUSTPEONIEPANMOHHON JTy-
YeBOW Tepamnuu, B CPOKax OT 6 MecAleB 10 2 JeT MecT-
HBII PENUINB OIyXOJNH BBIIBJICH TOJNBKO y 1 OOMBHOTO
(3,3%). B rpynme 60apHBIX, KOTOPBIM HE IPOBOANIACH
MpeoNepallHOHHAS JTydeBasi TePaIus, PEIHINBEI OITY-
XOJIY TIPSIMOH KHUIIKH BBISIBIEHH! Y 3 (12,0%) GOIBHBIX.

BriBoon.

IIpenonepanuonHas JydeBas Tepanus KpPYIHBIM
(bpakIMOHUPOBAHUEM HO3bI B JICUCHHH paka IMPSIMOM
KHIIKA SIBJISIETCSl 0€30MacHbIM U 3()()EKTUBHBIM METO-
JIOM JICYCHUS, TMPUBOIIIIAM K CHIDKCHHUIO 3II0Kaue-
CTBEHHOTO MOTEHIMAJIa OMyXoyu (mpeobiamaHue Jie-
geOHOTrO matoMopdosa omyxonu |l cremenu), cHibke-
HUIO YHCJIa pEeUaINBOB 6e3 YBCIIMYCHUA YaCTOThI I10-
CJICONIEPAIIOHHBIX OCIIOKHEHHUH.
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AHAAHN3 PAHHHX ITIOCAEOITEPAITHOHHBIX
OCAOXHEHHH U AETAABHOCTH IIOCAE
AOPTOKOPOHAPHOTI'O IIYHTHPOBAHHS
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B.Y. Kacerog!, A.M. MawxuH!

ITromeHckuii I'MY, r. Tromens, Poccus
206aacTHag KauHu4deckas boapuuna Nel, r. Tromens, Poccusa
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AoprokoponapHoe myHTHpoBaHue (AKII) sBis-
eTcst 9Q(QEKTHBHBIM METOAOM JICUSHHS UIIEMHYCCKOM
6one3nu cepana (MUBC). ExeromHo B MUpe BBITIOTHS-
etcst okosio MuntnoHa AKII y GOMbHBIX XpOHHUYECKOM
HBC [5]. B coBpeMeHHBIX cTaHAapTax pa3paOoTaHbI
KpuTepuu oTOopa marueHtoB [1, 4]. Haubonee yacto
BCTPEYAIOIIMMUCS SIBILIIOTCS TIEPHOIIEPANMOHHBINA WH-
¢dapkr muokapna (MUM), HeBposiorndeckue, WHPEKIN-
OHHBIC OCJIO)KHEHHS, CHUCTEMHBIH BOCIAJIUTEIbHBIN
OTBET, a TAK)KE Pa3BUTHE IMOYECYHOW HETOCTATOYHOCTHU
¥ pa3nuyHbBIX aputmuit [2, 3, 6, 7]. TpaguuuoHHo K
MPEIUKTOpaM PaHHUX ITOCIICONEPAIIIOHHBIX OCIIOKHE-
HUM TOCiie KOPOHAPHOTO IIYHTHPOBAHUS OTHOCSTCS
BO3pacT crapiie 65, >KeHCKHW 1oJ, Qpakius H3rHaHUS
neBoro sxemynouka < 50%, cTeneHb CTEHO3UPOBAHUS
KOpOHApHEIX aprepuii 6onee 70%, coueTanne CHIDKEH-
HOU (DYHKIIMH JIEBOTO JKEIYI0YKa B COYCTAHHU CO CTe-
HO3aMH OCHOBHBIX KOpOHapHbIX aptepuil 6oinee 70%
[1, 4, 5]. Tem He MeHee, OCIOXHEHUS, B TOM YHCIIC H
(daTaipHBIe, TPOJODKAIOT BCTPEYAThCS B IPAKTHKE
PEBACKYISIPU3UPYIONIEH XUPYPIHH MHOKapa, U4TO Tpe-
OyeT mambHEHIIEro W3Y4YeHHs, COIMOCTABIICHHS, IS
JAJIbHEHIIIe ONTHMH3AIMKA 0TOOpa MAIMEHTOB W MPO-
(UIIAKTHKH OCIIOXKHEHUH.

Lenp mccnenoBaHUs: U3YyIUTh YaCTOTY U CTe-
MeHb TSDKECTH OCIIOKHEHUH B ONMKalIIeM IocIeore-
PAllOHHOM TIEPHOJIE ITOCTIE OIEpPAIld a0OpTOKOPOHAP-
HOTO IITyHTHPOBAHUS.

MaTtepuansl U METOIHI.

B perpocnexkTuBHOE Hccaen0BaHNE BKIIOYEHbI UC-
Topuu Oone3nn 141 nmanueHTa, IEPEHECIINX OTIICPALIUI0
AOPTOKOPOHAPHOr'O IIYHTUPOBAHUS B YCIOBHIX MCKYC-
ctBerHOro kpoBooOpamenust (MK). Cpennee kommde-
CTBO HAJIOXKEHHBIX LIYHTOB cOocTaBWio 2,76. Y 9 nauu-
eHTOB (6,3%) aopTOKOpPOHApHOE HIYHTUPOBAHUE COUe-
TaJOoCh C PE3EKIHel aHEBPU3MBI JIEBOTO JKENyJ0UKa, Y
OJIHOTO TMAIMEeHTa ¢ PEKOHCTPYKLKEH JEBOr0 JKEeIya04-
Ka W IUIaCTUKOW pa3pbiBa MEXIKEIYIOUYKOBOM Iepero-
polku. Bomnpliyro yacTh ONEPUPOBAHHBIX COCTABHIIN
MmarMeHTsl Myxckoro moma — 116 (50,3%), xeHmmH
osu10 25 (10,7%) coorBeTcTBeHHO. BO3pacT manuenToB
kosebancs or 47 mo 76 mer. Mudapkr Muokapma B
anamHeze wumenu 116 mamuentoB (81,2%), ocTpbie
HapyILIEHUs] MO3TOBOr0 KpOBOOOpaleHHs — 28 ManueH-
T0B (19,6%), cTeHTUpOBaHUE KOPOHAPHBIX apTepuii 14

(9,8%). C nmopaxenuem crBona JIKA onepuposansi 17
narmeHToB (11,9%), Tpexcocymucroe mopaxkeHne 3a-
¢ukcuposano y 74 (51,8%). K III-1V ¢ynkunonans-
HOMY KJIacCy IO CepACYHOI HETOCTATOYHOCTH OTHECE-
el 82 mammenta (57,4%), dpakums BeiOpoca < 50%
otMeueHa y 64 (45%) nanueHTos.

PesynbpTaTh U UX o0CcyXIeHHE.

HckyccTBeHHOE KpOBOOOpaIIeHHE IPOBOAWIH B
YCIOBUSX HOPMOTEPMHUHU U MCKYCCTBEHHOH T'€MOIUIIIO-
nuu. Ilepdy3noHHbIi WHIOEKC B mpexenax 2,5-2,8
n/muH. CHCTEMHOE apTepHaNbHOE TaBIICHHE BO BpeMs
HCKYCCTBEHHOTO KPOBOOOpPAIIEHUS COCTABIISIIO 56-65-
72 MM pT cT. YpoBeHb Jiaktara B nepuog UK xomeda-
cs B mpenenax 1,17+0,57 mmoinb/n. CpenHss mpoJoJi-
xkutenpbHOCTh MK cocraBuma 79,5+10,5 muH, Bpems
OKKITF03uH aopThl 43+13 muH. J{ns1 3anuTel MUOKapaa B
MIEPUOJ WIIEMUAN HWCIOIH30BaIH XOJIOJOBYIO Kapano-
wrernto pactBopoM «Koucomy. [locne cusaTHA 3akuMa
C Q0PTHI CAMOCTOSTEIFHOE BOCCTAHOBIICHHE CEPICUHOM
JesTenbHOCTH HaOmonamm y 119 mamuentor (84,4%),
22 manmueHTaM IMOTpeOOBaIOCh BBITIOJIHEHHUE JIEKTPO-
neubprsmun. [locne BEIOMHEHHS TPOKCUMATBHBIX
aHACTOMO30B Y 3 MAIMEHTOB OTMEYEH CHHIPOM HH3KO-
IO CEpIEYHOr0 BBIOpOCA, PE3UCTEHTHBIA K IMPHMEHE-
HUIO WHOTPOIIHBIX IPENapaToB U NOTPeOOBABIINI TPO-
BEICHHUS KPATKOBPEMEHHOW BCIIOMOTATEIHLHOW BEHO —
apTepuaTbHON mep(y3uH ¢ OKCHTCHAIEed W IOAKITIO-
yennss BABK. B Omwkaiimem mocieonepanioHHOM
Mepruoe OCTPBI HHMAPKT MHUOKApAa AUATHOCTHPOBAH
y 17 nauuentos (7,3%), ocTpble HapyILIEHUS! MO3TOBOI'O
KpoBooOpamenust y 2 maruentoB (0,86%). [locneone-
palroHHas JeTambHOCTh cocTaBmia 3,5% — 5 maruen-
TOB: 4 MyxuuHsl u | xxeHmmHa. Bospact: 51-68 ner,
cpenanii — 56 ner. [lpu maronoro - aHATOMHUYECKOM
BCKPBHITHH y 4 TAaIMEHTOB OBLI BBISBICH OCTPHIA HH-
(apkT MHOKapIa ¥ y OJHOTO ITallHeHTa OCTPHIH KOPO-
HapHBI CHHIPOM 0e3 MOpP(OIOTHUECKUX MPU3HAKOB
nH(papkTa. [IpUunHON pa3BUTHS WHTPAOIICPALIMOHHOTO
nH(papKTa MHOKapa BO BCEX CIIy4asx MOCIYKHUI CTe-
HO3UPYIOIIHNK aTepoCKIIepo3 KOPOHAPHBIX apTepuid 3—4
cTanuu, 4-5 CTeneHu CO CTEHO3UPOBAHHUEM IPOCBETa
no 2/3, B 2 cimydasx TspKenble pyOIOBBIE M3MEHCHHS
MHOKap/ia COYETAUCh C (POPMUPOBAHHEM XpPOHHYE-
CKOW aHEBPH3MEI JICBOTO JKEITyIOUKA.

BriBonl.

1. Yacrora octporo mH(papkra MHOKapaa IOCie
OIlepalil  A0PTOKOPOHAPHOTO IIYHTHPOBAHHS COCTa-
Bmwia 7,3%, YactoTra OCTPHIX HAPYIICHHW MO3TOBOTO
kpoBooOparerust — 0,9%.

2. PasButHe ocTporo mH(papKTa MHOKapIa B paH-
HEM IMOCJIEONEPALMOHHOM TepuoJie 3aKOHYMIIOCH Jie-
TaJbHBIM UCXO0JI0M B 23,5% cnydaeB. Hapymenust Mmo3-
TOBOTO KPOBOOOpPANICHUS HE TPHUBEIU K JIETATEHBIM
HCXOaM.

3. B menom neranbHOCTh B HCCIEAYEMOH IpyIie
coctasuna 3,5%. Cpeau HauOosee TSDKEIOW IPYIIIbI
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(TshKenple pyOLIOBBIE M3MEHEHHS B COUCTAHHU C aHe-
BPU3MOH JIEBOTO KEIyJ0YKa) JIETAIbHOCTh COCTaBMIIA
20%.

4. Taxum 00pa3oM, OCHOBHBIMH (aKTOpaMH,
OIIpECMBIINMH HeONIaronpHuATHEIH MCXOA, B aHaJM-
3UpPYyeMOil TpyIIIe CTAJIM BBICOKAs CTEIEHb CTEHO3a KO-
POHAPHBIX apTepHii, B COUYSTAaHHU C YK€ WMEBIINMUCS
TSDKENTBIME PYOLIOBBIMH M3MEHEHHUSIMH M XPOHHYECKON
aHEBPU3MOH JIEBOTO KEIyA0UKa, YTO TpeOyeT 0coboro
BHUMAHUE NIPU NPEAONEPALIUOHHOM OTOOpe U 00CYX-
JICHUH OTIepalMOHHOTO PUCKA.
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Y OETEH
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Kak moka3siBaeT OIBIT, H3BECTHBIE CIIOCOOKI OICH-
KU pe3yJbTaTOB JICYEHUSI IIEPEIOMOB II03BOHKOB Y
B3pPOCIIBIX HE MOTYT B MOJHOW Mepe UCIOIb30BAThCA B
neAuaTpuyeckoil mnpaktuke. OTHOCHUTCA 3TO Kak K
onpocHuky Ocsectp [3], Tak u k mwkaie C.T. Berpun
[2]. YeTko ¥ mOCIeI0BAaTENbHO U3JIOKEHHBIX KPUTEPH-
€B, TO3BOJLIIOMIMX IPOBOJUTH OOBEKTHBHYIO OICHKY
pe3yJabTaTOB KOHCEPBATUBHOI'O JIEUEHHUS MEPEIOMOB
MO3BOHKOB y J€Tel, B JOCTYHNHOH HaM JIUTEpaType
BCTPETUTh HE yAaloch. BmecTe ¢ TeM MOTpeGHOCThH B
TaKOll OLIEHKE CYLIECTBYET, TaK KaK MMEHHO HU3Yy4eHHUE

OTHAJEHHBIX PE3yJbTAaTOB BCKPBIBAET JIOMYIICHHBIS
OLIMOKH, 4TO TIO3BOJISIET CBOEBPEMEHHO pa3padaThIBaTh
3¢ QeKTUBHBIE MEphI N0 UX NpoduIakTHke [4].

Lenpro wnccinemoBaHHWs sBWIACh pa3pabOTKa
KPHUTEPHEB OLICHKH PEe3yJIbTaTOB KOHCEPBATHBHOIO Jie-
YeHHs KOMIPECCHOHHBIX HEOCIIOKHEHHBIX MepeIoMOB
TEJ TPYIHBIX U MMOSCHUYHBIX TO3BOHKOB y JAETeH.

Martepual U METOIHI.

Pacmionaraem 3-X J€THHM ONBITOM TMHAMHYECKOTO
HaOJII0IeHN U KOHCEPBATHBHOTO JieueHus 267 neteii B
BO3pacTe OoT 3 g0 18 ;eT, MOIyYUBIIUX HEOCJIOXKHEH-
HBlE TepPeJIOMBI TeJl I'PYAHBIX M HOSCHUYHBIX ITO3BOH-
koB. KoHcepBaTHBHOE JleueHHe MPOBOIMIOCH IO OpH-
THHAIbHOMY crocoOy (mateHTel Pd  Ne2525198,
124876). OtnaneHnele pe3ynbTaThl (depe3 1-2 roma c
MOMEHTa TpaBMbl) uzydensl y 102 (38,2%) nerteit.

B xoze uccnenoBaHus MCIOJIB30BaHBI TPAIUIINOH-
HbIE U1l OKCTPEHHOH TPaBMAaTOJIOTHU METOJbI JHAarHO-
CTUKM: OILIEHKA >kanod, cOop aHaMHe3a, KIMHUYECKUI
OCMOTp, JIy4eBasi AMarHOCTHKA, CTaTHCTHYecKas oOpa-
00TKa MaTepuaa.

PesynbTaThl U 00CyXxaeHHE.

OueHka pe3yJabTaToOB MPOBOAWUMOI Teparnuu mpo-
BOJMJIACH C YYETOM KPHTEPHUEB, XapaKTEPU3YIOIIMX
KJIMHUYECKOe, JIydeBO€ M aHaTOMO-(DM3HOJIOTHYECKOe
COCTOSIHHE IT03BOHOYHMKA TOCTpaaaBimx aered. Orne-
HHBaeMble KIIMHUYECKHE KPUTEPHH B MIPOCKLUH KOHCO-
JIMIUPOBAHHBIX ITO3BOHKOB ObLIH CICAYIOINUMU: KaJI0-
Obl Ha Oosin, nedopmainyu, nedaHC MBI, OONE3HEH-
HOE orpaHuveHne (QyHKIMY, O0JIE3HEHHOCTh MPH Mallb-
nanuu.

JIydeBble KpUTEPUM B IPOEKLIHUU KOHCOIHIUPO-
BAHHBIX ITO3BOHKOB OBIIH npeaACTaBJICHBI HEIIPaBUJIb-
HOU (opMoil Temn, BepTeOpPOreHHBIME AedopManusiImMu;
CHMIITOMaMH OCTEONEHHUH I OCTEON0pO3a.

AHatoMo-(pu3HoNIOrHueckue KPUTEPUU XapakTe-
PH30BAIMCh, MPEXIE BCEro, HaJMYMEM BPOXKICHHBIX
aHOMAaIUK pa3BUTHA MMO3BOHOYHHKA BHE 3aBUCHUMOCTU
OT JIOKQJIU3alMK KOHCOJIMJMPOBAHHBIX MO3BOHKOB. K
oTUM aHoManusM oTHocumu spina bifida LV u Sl mo-
3BOHKOB, JitoMOanm3anuio Sl mo3BoHKa, cakpalnu3aiuio
LV mno3BoHKa, He3apalleHHE KpECTIIOBOIO KaHala,
AHOMAJIMIO TPOIHM3Ma CYCTaBHBIX OTPOCTKOB, TPAIeIH-
esuaHy0 Gopmy LV mosBonka, criongminonus LV mo-
3BOHKA, CIIOHIWJIOIMCTE3, MHOTOYHUCIICHHBIE (0ojee 5)
rpepku HImopis.

INonyueHHbIe CBeZCHHS 3aHOCHIIMCH B CIICLHATBEHO
paspabortanHyto Kapty. [Topsgok nmpUMeHEHHs KapThl:
OLICHMBAJIOCh HAJIWYUEC WU OTCYTCTBUEC KaXKIOI'0 U3
MEPECHYUCIICHHBIX CUMIITOMOB MPUMEHUTECIBHO K KOH-
KpeTHOMY NalUeHTy. B ciydae Hamuuusg cuMmmToma
0aJ1 o JYepKUBAJICs, PU €r0 OTCYTCTBUU ATOT Oasll B
Tabnune 3auepKUBaICA. 3aTeM IOTYEPKHYTHIC OailIbl
CYMMHPOBAJIHCH W BRIHOCHIIOCH 3aKIIOUEHHE O PE3YIIb-
TaTe MPOBEJCHHOTO JICUCHUs M0 3-X OaJIbHOW cucTeMe:
«XOPOUIHI», «YIOBJIETBOPUTENBHBIN» U «HEYIOBIE-

Ne 5 (60), Tom 11, 2015 Arxademuueckuii xypHan 3anaoHoii Cubupu 79


mailto:skryabineg@mail.ru

EcmecmeseHHble Hayru

TBOPUTENBHBINY». XOPOIIUM PE3yJbTaTOM CUWTAIH,
€CJIM TManueHT «Habupam» or 0 g0 3 GamwioB, yJaoBie-
TBOPHUTENBHBIM — OT 4 110 6 0A/UIOB M HEYJOBICTBOPH-
TENBEHBIM — OoJiee 6 6aioB.

[IpoBeneHHBIN aHATN3 MMO3BOJIUI YCTAHOBUTH, YTO
XOpOIIIHE PE3YNbTATHI JICUEHUS 3aPETUCTPUPOBAHEI B 24
(23,52%) cnydasix, yOOBICTBOPUTEIBHBIE — B 72
(70,6%), wueymommeTBOpHUTENBEHEIE — B 6 (5,88%)
HAOJIOICHUSX.

Ha mam B3rian, npu oeHKe pe3ylbTaToB KOHCEP-
BaTHBHOTO JICYCHUS] KOMIIPECCHOHHEBIX MEPEIOMOB I10-
3BOHKOB y JETeil CliemyeT OPHEeHTHPOBATHCS, MPEXKIE
BCEro, Ha KIMHAYECKUE M PEHTTCHOIOTHYECKHE CHUMII-
ToMbl. OTICHHBATh HEHPOPU3NOIOTHICCKHE KPUTEPHH C
MO3UIUI TTepPEHECEHHBIX IEPEIOMOB MTO3BOHKOB Y Jie-
Teil cumTaeM HeuenecooOpa3HEIM. M3BecTHO, dTO,
HaIpuUMep, Ha COCTOSHUE BEreTaTHBHOIO TOMEOCTa3a
BIIHSIET MHOXKECTBO (DaKTOPOB U «CBS3ATH» MX TOJIBKO C
BepTeOPOTeHHBIME (paKTypaMH OyaeT HEeNpPaBUIbHBIM,
MOCKOJIBKY C CaMOTO PaHHETO0 BO3pacTa OTPOMHOE KO-
JMUYECTBO JETeH MMEeT TaKhue NUArHO3BI, KaK «Berera-
THUBHAsT TUCQYHKIHST», «CHHOPOM BETETO-COCYIHCTON
TFICTOHUID».

besycrmoBno, Hambonee TPYyIHO OLEHHBAEMBIMHU
SIBIISIIOTCS KIMHUYECKUE CHMIITOMBI, TaK Kak OHH HE
SIBIISIIOTCS. TTATOTHOMOHWYHBEIMA [UTSL TIOCIIENCTBUHN TIie-
PEHECEHHOU NEeTEMHU TpaBMBI. OTHOCUTCS 3TO, MPEKIE
BCET0, K TAKMM KIMHIYECKUM IPOSBICHUSIM, KaK OOIb,
nedopmalvii, HapylmeHHue (YHKIWW, MBIIICYHBIA Je-
(aHC 1 0OJIE3HEHHOCTh TTO3BOHOYHHUKA MTPH MaTbITAllNH.
VYka3zaHHas CHMITOMATHKAa XapaKTepHa UIs OOJBIIHH-
cTBa 3200JIeBaHU MTO3BOHOYHHKA TUCIIIACTHUECKOTO U
JeTeHEePaTUBHO-TUCTPOPUIECKOTO XapaKTepa, JacToTa
KOTOPBIX B JIETCKOHN MOMYJSIIUU MOXKeET gocTuratb 30%
[1]. ImMeHHO 1O 3TO¥ MpUYMHE TIPEAJIaracM OIEHWBATH
Ba)XHEHIIINE KIMHUIECKAE CHUMIITOMEI BepTeOpOreHHON
MATOJIOTHH TOJIBKO B MPOCKIHUH KOHCOIUINPOBAHHBIX
MTO3BOHKOB. DTOTO K€ IMPHUHIUIA OIICHKH CIEIYeT MPH-
Jep )KUBAThCA U TIPH WHTEPIPETAINH PEHTTCHOJIOTHYE-
CKUX TPOSIBICHUN MOCIEACTBHI TpaBM y nerei. Bre-
CCHHE B OIICHMBAEMBbIC KPUTCPUU aHATOMO - (PH3HOIIO-
TUYECKUX OCOOEHHOCTEH MO3BOHOYHUKA HaNpaBJIeHO,
MpeXIe BCEro, Ha TOAYSPKUBAHHE BAXXHOCTU BPOXK-
JICHHBIX aHOMAJIHI €T0 Pa3BUTHS B XOJI¢ peabrInTauu
MoCJe TEePEeHECEHHBIX BepTEOPOreHHbIX (pakTyp. W3-
BECTHO, YTO MMEHHO 3Ta pa3HOOOpa3Has 10 CBOEMY
XapakTepy IaToJOTHs, O KaKOT0-TO BPEMEHH IPOTe-
KaeT JIATCHTHO, HO CPBIB KOMITCHCAITUH MOXET IPHBE-
CTH K MaHH(ECTANH KIMHUYECKUX MPOSBICHUH, YTO
OIIMOOYHO MOXKET OBbITh PacUEHEHO, KaK MOCIeICTBUS
MIEPEIOMOB TO3BOHKOB. [Ipu 3TOM (akT TpaBMBI I0O-
3BOHOYHHKA CIEIyeT TPaKTOBAaTh KaK BaKHBIH MeXa-
HU3M CpbIBa KoMIeHcanuu. Kak mokaspBaeT KIMHHYE-
CKHUU OIBIT, TIOCJEJICTBUS MEPEIOMOB TeJl TO3BOHKOB Y
nerell HanboJee HEeOIArompHsITHO MPOTEKAIT UMEHHO
Ha (DOHE MMEIONIMXCS AHOMAJIMA Pa3BHTHS MO3BOHOY-

HUKA U 49eM TsDKellee XapaKTep aHOMAaJHH TeM, Ooiee
TPYIHO MPOTEKACT BOCCTAHOBUTEIBHBIM MHEPHOI II0-
CJeICTBHI TpaBM. BrlllieckazaHHOE OTHOCHUTCS, TIPEXK-
Jle BCero, K TaKMM aHoMajusaM, Kak hiatus sacralis total-
is, cionamtonus, spina bifida anterior.

[IpencraBienHast KapTa OLIEHKH PE3yIHTATOB KOH-
CEpBATHBHOTO JICYCHHUS IIEPETIOMOB [TO3BOHKOB Y JETEH,
BEPOSITHO, HE JINIIEHA HEJOCTaTKOB. MBI, Kak ee pa3pa-
0O0TYNKH, 3TO TOHUMaeM. B To e Bpems, mpencTaBisis
KapTy Ha OOCYXIEHHE CIICIHAJIICTOB HaIeeMcs, 4YTO
OHA BBI30BET IIPEIUIOKEHHS MO BBEJCHUIO HOBBIX KPH-
TEpUeB, WIX HA000pOT, HCKIIOUCHHIO HEKOTOPHIX M3
nmeromuxcs. [IpenmyrmecTBaMr TpPUMEHEHHS Mpea-
CTaBJICHHOW KapThl B KIMHUYECCKOI MPAKTHUKE SBISIOT-
Cs ee IIPOCTOTA B UCTIONB30BAaHHH, HATJIIAHOCTh, OTCYT-
CTBHE HEOOXOAMMOCTH TPOBENEHHUS TPYHOSMKHX IIOJ-
CUETOB.

3aKJIOUYeHHe.

PasnuyHpie acmeKTh HEOCIOKHEHHBIX KOMIIpEC-
CHOHHBIX TIEPEIOMOB TeJ TPYIOHBIX M MOSCHUYHBIX IO-
3BOHKOB Y JETEH MPOAOIDKAIOT COXPAHAITH CBOIO aKTY-
ampHOCTh. Ecnu mpuMeHHuTeNnsHO K BOMPOCaM IHArHO-
CTUKH H JICUCHHUS BEpTCOPOTCHHBIX (PAKTYp yXKE BBI-
paboTaHa M TPUMEHSCTCS CIWHAS TAKTHKA, TO OICHKa
PE3yIbTaTOB KOHCEPBATHBHOTO JICUCHHUS 10 HACTOSIIIE-
ro BPEMEHH OCTaeTCsl HepemeHHOoH mpobiemon. [Ipo-
BEJICHHBIN aHAIN3 OTHAJICHHBIX Pe3yIbTaTOB KOHCEpBa-
THBHOTrO jJeueHus 102 gered mokasall, 4TO TJIaBHBIMU
KpUTEPUSAMH, XapaKTEePH3YIONMMH  3(PPEKTUBHOCTH
TepalyH, SBISIOTCS KIMHUYECKUN W PEHTTEHOJIOTHYE-
ckuil. Hapsimy ¢ »TuMu AByMsI KpUTEpHSAMH IIpeuiara-
€TCsI OLICHUBATH UCXOJHOE COCTOSIHHE TI03BOHOYHUKA, B
MEPBYIO OYepens BPOXKICHHBIC AHOMAIHU Pa3BUTHS
MMO3BOHOYHHKA.

Pazpaborannas kapra M3y4eHHUS OTHAICHHBIX pe-
3yIIBTaTOB KOHCEPBATHBHOTO JICUCHUS BEPTEOPOTCHHBIX
(hakTyp MO3BOJIIET CYMMHPOBATh OLICHUBAEMBIE KPHUTE-
pun o 0ajuiaM ¥ BEIHOCHTH 3aKIIIOUCHHUE O Pe3yibTaTe
MPOBEICHHON TEparuy OOHON U3 TpeX OLEHOK. Pe3yib-
TaTOM IIPOBEJCHHOTO aHAIIN3a CTaja KOHCTATANHUS TOTO
¢axTa, uro xopommui 3¢pdekr rocturayT B 24 (23,52%)
KIMHHYECKAX HAOTIOACHUX, YIOBICTBOPUTEIHHBIN — B
72 (70,6%), neynoBnerBoputTenbHbli — B 6 (5,88%)
CITyJasix.
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CHAI\:’I’COBAH 3ABHCHMOCTS Y IIOAPOCTKOB
- HEUPOIICHXOAOI'HYECKHH AHAAHU3

A.A. Benvko, I1.U. Boxnau, O.C. TpybuHa
IOxkHO0-Ypaasckuiit I'MY, r. Yeaabunk, Poccusa

E-mail aBTopoB: larisbenco@mail.ru

N3ydeHne maToreHeTHYeCKUX MEXaHW3MOB XHUMHU-
YeCKHUX aJIUKTUBHBIX PACCTPOMCTB B MOCTEAHEE BpeMsI
SBIISIETCS aKTyalbHOU mpobaemoit. [Ipu sTom pesuny-
aIbHO-OpraHNYeCcKas MaToJIOTUsl Y TOJPOCTKOB MOMKET
BBICTYIATh KaK OMOJIOTHYeCKas MPEAUCIIO3UITUS alTuK-
TUBHBIX paccTpoicTB [1]. U, HecMOTps Ha n30uparTenb-
HocTh BozaelcTBust CK Ha CB-1 m CB-2 penentopsl
TOJIOBHOTO MO3ra, B HACTOAIIEE BpeMs JIOKaIH3allHsl
1epedpaJbHOH HEOCTaTOYHOCTH IPH  TOKCHYECKOM
BozjeiictBur CK Ha TOJOBHOW MO3T B CHENHATU3UPO-
BaHHOM JIUTEpPAType TOCTATOYHO HE OTPaXKEHA.

Lenp mccnemoBaHUS: CPaBHUTh OCOOCHHOCTH
MOPaKEHUsI CTPYKTYP TOJIOBHOTO MO3Ta y MOJAPOCTKOB,
CTPaJIafOIIUX TOUCKOBBIM IOJIMHAPKOTU3MOM W TOJ-
POCTKOB C pe3uayabHO-OPTaHUYECKUM TICUXOCHHIPO-
MOM.

Martepuan u METOIHI.

Beuto obciemoBaHo JBe TPYMIBI  MOAPOCTKOB,
MYKCKOTO M >KeHCkoro momna, 13-16 mer: 1 rpymma —
MOJIPOCTKH,  YIOTPEOIISAIONINEe HAPKOTUYESCKHE CMECH
(n=29), 2rpymma — TMOAPOCTKH C pE3UAYaTbHO-
OPraHUYECKUM TPUXOCUHIPOMOM, 0€3 aJJTUKTUBHBIX
pacctpoiictB (n=30). MeToasl HCCIEIOBAHUSA: KOM-
IUIEKCHBIN KJIIMHUKO-HEHPOIICUXOJIOTUYECKUM aHanu3
COCTOSIHHSI BBICIINX TICUXWYECKUX (DYHKIHH C OI[EHKOM
HApYIICHHBIX 3BEHBEB IICUXMYECKOH JEesATEIHLHOCTH,
KITMHUKO - TICUXOMATOJIOTUYECKHA, KIMHUKO - aHaM-
HECTHYCCKHUI METOIBI.

PesynbpraTsl m oOcyxaeHHE.

[Ipy oneHKe TNOJYYCHHBIX pE3yJbTaTOB Yy JIHII
MIEPBOM TPYIIBI OblJIa BhISABICHA (YHKIIMOHAILHAS HE-
JIOCTaTOYHOCTh JIOOHBIX Joyiel: B 98%, U3 HUX Hapy-
IIEHUH 10 THUIy JIETKOH CTENeHW BBIPAKEHHOCTH
Helporncuxojornaeckoro aedunuta — 63%, ymepeH-

HOM cTemeHn — 32%, Tsoxenmon crenenu — 5%. Taxoke
BBISIBIIEHa (DYHKIMOHAJbHAS HEIOCTaTOYHOCTD 30HBI
TPO B 90% cityuaeB, U3 HUX HapylICHUs JIETKOM cTe-
neHn — 60%, ymepeHHol — 37%, TaxKenoil cTeneHu —
3%. B mepBoil rpynmne MMeENUCh HapyIIEHUs MEXIO-
JyIapHbIX B3aumopeiicteuil B 60% ciydaeB U (QyHK-
[MOHANbHAs Ae(QUINTAPHOCTh CTBOJIOBBIX OTIENOB B
70% ciy4aeB, OTMEUAIOCh CHMXEHUE OOBEMOB KpaT-
KOBPEMEHHOM M JONroBpeMeHHOH mamsatu B §2% ciy-
qaeB. Y MOJPOCTKOB BTOPOH IpymHIbl ObLIO BBIABICHO:
MOpa’KeHUE CTPYKTYp 3HEpreTudeckoro 010ka — B 59%
ciyuaeB, nopaxkenue 30Hel TPO — B 52%, dyHkuumo-
HaJlbHas HEJIOCTaTOYHOCTh JOOHBIX moneir — 33%,
cHkeHue namatu — 30%, HapylleHHe MEXIIoylap-
HOro B3anmoneicTeus —12%.

BriBo1bI.

1. [TompocTku ¢ anaMKuuedl MMErT IpeuMyle-
CTBEHHOE MopakeHue JOOHbBIX noyei — 98%, npu opra-
HUYeCKOU ncuxocuuapome — 33%.

2. [Topaxxenue 3061 TPO B 90% nponcxoaut npu
XMMUYECKOW aJAuKIUK, 1O CpaBHEHUIO0 ¢ 52% mpu
OpPraHUYECKOM TICUXOCHHIPOME.

3. bonee BBIpa’KCHHOE CHMXKEHHE KPAaTKOBPEMEH-
HO W ponroBpemeHHOH mamatu (82% wu 30%) u
HapylLIeHHEe MEXIOMYyIIapHoro B3aumMoneiictus (60%
u 12%) npu agAMKTUBHBIX HapYyLICHUSX, YEM IPU pe-
3UyalbHO-OPraHN4eCKOH aTOJIOMH COOTBETCTBEHHO.

4. JlanHble pe3yabTaThl OOCIEIOBAHUS MOXKHO
OLICHHUTH KaK OoJiee TITyOUHHBIE U TSOKETBIC TTOPaKEHUS
CTPYKTYp TOJIOBHOTO MO3Ty NPHOOPETEHHOTO MHTOKCH-
KaI[MOHHOTO XapaKTepa, 4YeM MpU BPOXKICHHOH pe3ury-
aNbpHOMU 1IepeOpaIbHOM MAaTONIOTHH y AETEH.

Jluteparypa:

1. Byropun I'l'., Kanunumna H.B. ®opmupoBanue OpraHu4eckoro
paccTpoiicTBa JIMYHOCTH y HOAPOCTKOB B KOHTEKCTE MHOTOOCEBOTO
nmuarHo3a // BectHuk KemepoBCKOro rocymapcTBEHHOTO YHHBEPCH-
tera. — 2013. — Ne 4-1 (56). — C. 106-112.

IOTPAHHYHBIE IICHXHUYECKHE
PACCTPOMCTBA Y IETEH,
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HEBAATOIIOAYYHBIX PAHOHAX
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E-mail aBTopa: g1l966@mail.ru

ABTOpBI, U3y4yaBIIME TCUXUYECKOE 3/10pOBbE [e-
Teﬁ, MOJABCPTaArOMINXCA He6HaFOHpI/IHTHBIM JKOJIOIrn4e-
CKUM BO3JIEHCTBHM, BBICKA3bIBAIOT BeChbMa IPOTHBO-
peuuBsle MHeHHA. OTHH HCCIEIOBATENN OTPHUIAIOT
CYIIECTBCHHOE BIUSHHE TaKoro (pakropa Ha Icuxude-
CKOe 370pOBbe Aerer [1], mpyrue yka3pIBarOT Ha BO3-
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EcmecmeseHHble Hayru

HUKHOBEHHE LIEJIOTO psAa PacCTPOWCTB, BIUIOTH [0
Ncuxoopranndeckux [2]. MoxHo mosaratb, YTO UCCIIe-
JOBaHUsI, MO3BOJIAIONINE MOIYYUTH IPEICTABICHUSI O
pPacipoCTpaHEHHOCTH HEPBHO-TICHXUYECKON MaTOJIOIHU
y IeTeli B YCIIOBHAX XPOHHYECKOTO SKOJIOTHIECKOTO
HeOJIaronoy4ust ABJISIOTCS JOCTATOUYHO aKTyaJbHBIMU.

Ha HeckompkuxX €T MO HAIIUM HaOIIOACHUEM
Haxoawiock 80 neteii B Bo3pacte §...10 ner. O6cneno-
BaHHE IPOBOAMIOCH B CTAIMOHAPHBIX, aMOYITaTOPHBIX
YCIIOBUSIX M HEMOCPEJCTBEHHO B 001eo0pa3oBaTeib-
HBIX IIKOJIaX. B OCHOBY mcciemoBaHus OBIIH MOJIOXKeE-
HBI, TIPEeXJe BCEro, KIMHUYECKHE METOAbl (KIMHHKO-
aHAMHECTUYECKHE,  KIMHHUKO-TICHXOIATOJIOTUIECKHUE,
KIMHUKO-TMHaMu4yeckue). Kpome Toro, ucmonb3oBa-
JUCH TICUXOJIOTHYECKass TUAarHOCTHKA (aJalnTHpOBaH-
HBI BapHaHT METOJIWKU Bekciepa u METOIMKHA OpHEH-
THPOBOYHOM OIIEHKH INKOJIBHOM 3pEIOCTH), OIEHKa
COMATO-HEBPOJIOTHYECKOT0 CTATyca, AIEKTPOPU3HOIIO-
THYECKHE METOMBI, KOMIIBIOTEpHAs TOMOTpadus; mpo-
BOJAMJICSl @aHAJIU3 OTJENIbHBIX KIMHUKO - COLIMOJIOTHYE-
CKUX JaHHBIX.

s Gonee OOOCHOBAaHHOI OLIGHKH pPE3YJIbTaTOB
HCCIICIOBAHNS, CBSI3aHHBIX CO CIEUU(PHKON IKOJIOTHYE-
CKOTro (paxkTopa, MPOBOAMUIOCH KOHTPOJIBHOE CPaBHEHUE
C aHAJIOTMYHOM TPYIION JeTeil TaKoro e Bo3pacTa u3
«urcToro» paiiona (50 4yenoBek), UMEIOIIUX HIESHTHY-
HBIC XapaKTepUCTUKU. B Xome wmccieqoBaHUS COIO-
CTaBJSUICS KOMIUIEKC IMAaTOT€HHBIX (PaKTOPOB, BBISB-
JICHHBIX B OCHOBHOH M KOHTPOJIHON TPYIIax, IMO3BO-
JUBIIKE C JOCTATOYHOM JOCTOBEPHOCTBIO CYOHUTH O
BIIUSTHUM Ha KJIMHUYECKHUE OCOOCHHOCTH (haKTa MPOKH-
BaHU B 30HE IKOJOTMYECKOTO HEOIaromnomyus.

Bruto ycranoBneHo, 9TO BO BCEX HAONIONCHUSIX Y
JIeTeld OCHOBHOM TPYMIIbl 0OHAPYKUBATUCH KaK 00IIue,
TaK ¥ pa3MdHbIe KIMHIIeCKHe mposiBieHus. K oOmmm
MICUXOIATOJIOTHYECKUM XapakTepucTukaMm (B 46,6%)
OTHOCWJIACH: TIOBBIIICHHAs MICHXHWYECKas HCTOIIae-
MOCTb, OBICTpas YTOMIIIEMOCTb, HU3Kas paboOTOCIO-
COOHOCTh M AMOLMOHANBHAs NabmwibHOCTE. [lo cBoOeH
CTPYKTYpE 3TH XapaKTEPUCTHKH OOJbIIE BCETO COOT-
BETCTBOBAJIM KIMHUYECKOMY IMOHATHIO "TICHXOOpPTaHH-
YECKUH CUHIPOM", OCHOBHBIM COZIEp>KaHUEM KOTOPOTO
B HaIMX HAONIONEHHSX ObUIa IepeOpanbHas acTCHUS,
cocTaBistonas "aapo"” BcexX NCUXMUYECKUX HAPYIIEHUH.
LepeOpanpHast acTeHHsS TMPOSBUIACH YaIle BCETro
ACTCHO-aJJUHAMUYECKUM BapUaHTOM, TIpH 3TOM, B
HEBPOJIOTMUYECKOM cTatyce B 96% ciydaeB ObLIO KOH-
CTaTUPOBAHO HaJIW4yKe Oojee MATH PE3HIyanbHO-
HEBPOJIOTHYECKUX 3HAKOB. M0OXHO OBLIO TONArark, 9To
MIPUCYTCTBYIOIAs HEBPOJOTHYECKAass MHUKPOCHMIITOMA-
THKa OTpakaja HENOJHOLEHHOCTh MO3ra, 00yCIOBIIEH-
HYI0O PaHHHUM €T0 IIOBPEXKICHHEM, TaK KaKk BO BCEX
HAOJIOICHUSIX B MEJUIIMHCKON JOKYMEHTAIIUH B TIEPH-

0Jlc HOBOPOXKJCHHOCTH 3a(UKCHPOBaHA «II€pPUHATANIb-
Has oSHuedanonatus». Hammume wnepeOGpanbHOi awc-
(byHKIMK OBIIIO BEepUDUIIMPOBAHO JaHHBIMH HeHpohu-
3MOJIOTUYECKUX  WCCIENOBaHUM, ITOATBEPIKAAIOIINX
OpTaHMYeCKHi TreHe3 OOHApYKEHHBIX MaTOJOTHYECKUX
n3MeHeHn. KiuHM4Yeckne W JMHaMHYECKHE 3aKOHO-
MEpPHOCTH BBISBJICHHBIX PACCTPOMCTB C MO3UIUN OTe-
YEeCTBEHHBIX aBTOPOB TPAKTYIOTCS KaK «XPOHHYECKHH
OpPTaHMYECKHH TCHXOCHHIPOMY» HIH «pe3nAyalbHEBIE
suuedanonartun» [3, 4]. B coorBercteun ¢ MKB-10 [5]
MMOTOOHBIE COCTOSTHUS MOTYT OBITh OTHECEHBI B pyOpH-
Ky FO6 — «/lpyrue ncuxudeckue paccTpoiicTBa Beiea-
CTBHE MOBPESKICHUS WIN TUCHYHKINU TOJIOBHOTO MO3-
ra, 1100 BcneAcTBue (puzndeckoi Oone3Hm». Bmecre ¢
TeM, KIMHHYCCKUH MOMMMOP(U3M IICHXOMATOJIOTHYE-
CKUX IIpOSIBICHUH, HaOIromaeMblil y neteil OCHOBHOI
TPYIIBL, HE YKIAABIBAJICS B PaMKH OXHOU PYOPHKH U
TpeboBan Oonee nupdepeHIUPOBAHHON OIICHKH BBISIB-
JIEHHBIX paccTpoicTB. Tak, ocHOBomomararomwe (oce-
BbI€) NICHXONATOJIOTHYECKHE TPH3HAKU IiepeOpabHON
aCTeHWH OOJIbIIIE BCEr0 COOTBETCTBOBAM pPyOpHKe
F06.6 — «Opranuueckoe acCTEHHYECKOE PacCTPOHCTBOY,
a COYETABIIMECSI C HUMHU B OOJIBIIMHCTBE HAOJIIOIEHUI
WHTEIUIEKTyallbHbIe HApyIICHHS B BHIE BBIPAKESHHOU
YTOMIISIEMOCTH, OAMOIMOHAIBHON  HECIepKaHHOCTH,
Pa3HOOOPa3HBIX HEMPUSATHBIX (U3MYECKUX OILIYIISHHUH,
00JIeii, a TaK)Ke CHUKCHHE HHTEIICKTYAITBHON TIPOIYK-
TUBHOCTH (HapyIIEHUsI IAMSITH, TPYAHOCTH B O0y4EHHUU
U COCPEAOTOUYCHIH BHUMAaHN), OBLTH OoJiee aIeKBaTHBI
IIOHATHUIO <JICTKUX KOI'HUTHUBHBIX paCCTpOfICTB))
(F06.7).

Takum 00pa3oM, MPOBEIEHHOE CPAaBHEHHE IMO3BO-
JIAET TOJIaraTth, 4To B (OPMHUPOBAHHM OCOOCHHOCTEH
KJIMHUYECKUX IPOSABICHUN Yy IeTel, NPOXKUBAIOILUX B
30HC XPOHMYECKOTO pPaTUaldOHHOTO BO3ICHCTBH,
NPUHUMAIOT yyacTHe 0coOble 3THOJOTHYecKue (hakTo-
PBI, OTCYTCTBYIOIIHME B KOHTPOJBHOW Tpymme U o0y-
CJIaBJIMBAIOIINUEC HAJIUYHC TCPCHUCICHHBIX BBILIC TICU-
XOTIATOJIOTHYECKUX OTIIMIHH.
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CoBpeMEHHBII MHp XapaKTepU3yeTCs IIUPOKUM
BHespeHneM VHTepHeTa BO Bce cephl )KU3HU YelloBe-
ka. IHTepHeT Tak e HCHOIb3YyeTcs B IKOIEHOM 00pa-
30BaHMM, CTal IOCTYIHBIM JJISI aKTUBHOTO HCIIONB30-
BaHIsI B 00pa30BaTEIBPHOM MPOCTPAHCTBE. 3HAKOMS
pebeHka ¢ MHGOPMAITMOHHBIMHA TEXHOJOTHAMH HYXHO
eMy OOBSICHHTB, YTO K MH(QOPMAIINH, pa3MEIICHHON Ha
WuTeprer caiiTax HY)KHO IMOIXOAWUTH H30OHUPATEIHHO.
[ mpenynpekaeHns OTPHLIATEIHFHOTO BO3ICHCTBHS
Ha IIKOJbHUKA CETH WHTEPHET HEOOXOIUMO IIPOBExe-
HUE I[ICJICHANPABJICHHOW BOCIHMTATEIILHOW PabOTHI
IIKOJIBI C YYAIIUMIUCSA U C TEeJarorHUeCKIM KOJIICKTH-
BOM. Tak e B IUIaH MEPONPHUATHH MO MPOPUIAKTHKE
HETaTHBHOTO BO3JEHCTBUS WHTEPHETA HA INKOJbHUKA
HEOOXOAMMO BKJIIOYHTH Pa0OTy C CEMBbSAMH IITKOJBHH-
KoB. Tak Kak WMHTEPHET MO OOJIBIICH YacTH HEraTHBHO
BO3/ICHCTBYET Ha IICHUXHUKY, TO paboTy 110 MpOQHUIaKTH-
KE€ HETaTHBHOTO BIUSHHS WHTEPHETa HAa INKOJbHUKA
HY)KHO TIPOBOJUTH B COTPYOHHYECTBE C IEAarOroM
TICHXOJIOTOM U YIUTeJIeM HHPOPMATHKH.

OdeHb Ba)KHO, YTOOBI paboTa C yUYaIlMMHUCS MPO-
BOIWJIACh C YY€TOM KX BO3PACTHBIX OCOOEHHOCTEH.
Tak, eciii 3TO YUCHUKH CPEIHEH IIKOJIBI, TO Hauboliee
YMECTHO OyZAET MPOBOIUTH MEPOIPHUITHS B BUE POJIe-
BBIX TP, TUCITYTOB, TPCHUHTOB.

Urak, coBpeMeHHOE OOIIECTBO TUKTYET CBOM IIpa-
BHJIa, M BCE OOJIbIllee 3HAYCHHUE MTPHOOPETACT HHTEPHET
B IIOBCEIHEBHON XU3HM MIKOJbHUKA. [ 1T00anpHasa Oasza
JAHHBIX OYEeHb 3KOHOMHUT BpEMsl, HO CTOUT MOMHHUTb,
9TO Ype3MEepHOE MOJIh30BaHHE HMHTEPHETOM BIUSICT Ha
MICUXWKY IIKOJIBHUKA U pa3pymaet ee. Kak utor MoxkeT
OBITh BBI3BAaHO HHTEPHET PACCTPOICTBO.

B mxonmax B cucreme MPOBEICHUS MEPONIPHITHI
MO0 MPOQUIAKTHKE HETATUBHOTO BO3ACHUCTBHS HHTEPHE-
Ta MPUHAUICKHUT YIUTEIIO0 HHPOPMATHKH U KIACCHOMY
pykoBoauTento. UTOOBI HE JOMYCTUTH PACHpOCTpaHe-
HUst IHTEpHET 3aBHCUMOCTH, HEOOXOIUMO 3HAThH BCE O
cetd MHTEpHET M BO3MOXKHBIX MOCICICTBHAX MOIB30-
BaHUSI M, BJIaJCTh TEXHOJOTHAMH BEACHUS MPOQUIAK-
TUKU HETATUBHBIX BO3JCHCTBUHA CpPEeIU OOYYArOIINXCS
HE TOJIKO Ha ypOBHE TEOpHUH, (HOPM M METOIOB, HO U
Ha YpOBHE KOHKPETHBIX MPOSBICHHA CHUMIITOMOB HH-
TEpHET 3aBUCHMOCTH y ydJammxcs. Ha ocHoBe 3Toro
pa3paboTaHa METOJUKA MPOBEACHUS MEPOIPUITHS 10

npo(WIaKTHKEe HMHTEPHET 3aBHCUMOCTH Y YyYaIllUXCs
CTapILEro 3BEHA.

[Ipenyaraercsa opraHu30BaTh KOHKYpC. BRIMyCTUTH
cTeHrazery «S1 momb3oBarens cetu MHTepHeT», rie
yualmuecs MOKaXyT CBO€ BUJEHUE MOIb30BaHUS MH-
TepHeT caiiTamu. Tak ke MOXXHO OpraHU30BaTh KOH-
KypC CO3[aHMsl IPOEKTOB MO MOUCKY aTbTEPHATUBHBIX
3aMEH CEeTH MHTEpPHET IpU MOATOTOBKE K YpOKaMm,
HalmucaHuu pedepaToB M APYrUX TeX WIM HHBIX
MIKONBHBIX 3a1aHuil. IIporpamma «JleHs Ge30macHOro
HHTepHEeTa» BKIIIOYAET B CE0s1 HECKOJIBKO MEPONPUSITHUIH,
JIEUCTBUE KOTOPBIX HAMPABJICHO HA MOMOIb B YCBOCHUU
OCHOBHBIX IpaBUJ O€30MAaCHOI0 MOJIb30BAaHUSI UHTEPHE-
TOM POAUTEISIMH, YICHUKAMH U YUUTEIAMHU:

1. IlpoBeneHue kiaccHOro yaca Ha TeMmy «bes-
OTIaCHOCTb B ceTH MIHTepHET».

2. Pomutenbckoe coOpanume Ha Temy «be3omac-
Hbli THTEpHET neTsIM».

3. Bomyck OykneroB «MHTepHer u Oe3omac-
HOCTBY.

Jns Toro 4to0OBl MCXOJ MEPONPHUSTUS HOCHI IO-
JIOXKUTENIBHBIN XapakTep paboTa AOJKHA OBITh MpPOBE-
JICHa KOMIUIEKCHO B CHCTEME CeMbi-IIKoJa. ToJbKO
COBMECTHasi paboTa y4uTeNns U CEMbU CMOXET INPEJo-
cTepeub AeTe OT BO3MOXKHBIX OIIMOOK IOJIB30BAHUS
uHTepHeToM. Crenyromieil 3agadeii OymeT pazpaboTka
HepedHsl peKOMEHMAAIMi Mo olecnedyeHuro HHpopma-
IIMOHHOW Oe30macHOCTH It poauteneid. B cBssu ¢
rnobanu3anueid mpodaemMbl 3aBUCUMOCTH HIKOJbHUKA
oT MHuTepHeTa, ObUTH CO3[aHBI CaWTHI, UCIIOIL30BAHNE
KOTOPBIX MOXKET CYHICCTBCHHO 00€301IacHuTh IIKOJIbHHU-
Ka OT HCraTUBHOI'0 BJIMSAHUA B CCETU HHTCPHCT:
www.saferunet.ru, www.detionline.org,
www.interneshka.net. Jlerckuit 6payszep I'orymns paspa-
0oTaH AN TeX POAUTENCH, KOTOpPHIE MO MAaKCUMyMY
XOTSIT OTPaJNTh CBOETO peOeHKa OT TOCEIICHHUS CATOB,
KOTOpbIE HEraTHBHO CKa)KyTCsl Ha €ro pa3BuTuu. [laH-
Has mporpamma (UIBTpyeT cojepxkumMoe MHTepHeT-
pecypcoB. OOs3aTelIbHBIM YCIOBHEM SIBIISICTCS yCTa-
HOBKa CHELUAIBHBIX CHCTEM (WIBTpAlMd CaiTOB B
00pa30BaTEIBHBIX YUPEHKACHUSIX.

CraenyromuM maroM OyAeT POAUTEIBCKHH JICKTO-
puii:

1. OBnanenue, poaUTENSIMU 3HAHUM O CYIIHOCTH
HWHTEPHCT 3aBUCUMOCTH Yy IIKOJIbHUKOB.

2. YMeHHUe YCTaHOBHUTH (DaKT WCIOIB30BAHUS CETH
MHTEpHET yJalluMCs HE IO Ha3HAUCHUIO.

3. OBnasieHNEe TEXHOJOTHEH BEICHUS MPOQUITAKTH-
KU HETAaTUBHBIX HOCJ’IC}ICTBI/Iﬁ TOJIb30OBaHUS UHTECPHETOM.

4. OneHKa BEpOSITHOCTH MPUOOIICHUS Y4allerocs
K 3aBUCUMOCTHU UHTCPHETOM.

Hcnonp30Banne MHTEpHETA ¢ COOIONCHHEM BCEX
IpaBuil U pCKOMCHIIaHI/Iﬁ HC HAHCCET BpC€la IKOJIbHU-
ka. HeoOXoquMo MOHMMATH, YTO COBPEMEHHBIH PUTM
KM3HM MIKOJBHUKA HEBO3MOXKEH 0€3 HCIIOJIB30BAHUS
KoMmmbloTepa U MHTepHeTa. [IpuBuBaTh peOCHKY «IIpa-
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BWIBHO» U «HENPaBWIBHO» HY)XHO C CaMoro Hadaia
moJp30BaHus nHTepHEeTOM. Kakne ObI He OBUTH KOMIIb-
IOTEPHBIN 3aIIUTHl M (QUIBTPHI HA Pa3JIMUHBIC CAWUTHL
[IpaBmiibHO W BOBpeMs CHOPMHUPOBAHHBIN B3I pe-
OeHka Ha TO UL 4ero eMy HyxeH VHTepHeT urpaer
pemraronnyto poiib. IMeHHO Torma ¢ cuity cBoed obpa-
30BaHHOCTH W KYJIBTYPHI PEOCHOK MOXKET CaM BBICTY-
MTUTh B POJIU «(WIBTPa» HETAaTHBHON HH(pOpMany.
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HAITPABAEHHBIX HA CHHIXXEHHE
IICUXUYECKHX 3ABOAEBAHHU Y AHIL
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BO3PACTA

B.B. Konimozoposa
FOxkHo-Ypaasckuii 'MY, r. Heaabunck, Poccus
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[IpoBenenne nCUXONPOPIITAKTHISCKUX Mep Ha
IOxHOM Ypane o0ycIOBIEHBI CIOXKHBIMH JKOJOTHYE-
CKAMH aHTPOIIOTCHHBIMU (PaKTOpaMHU BO3ICHCTBHUS Ha
3I0POBbE JIOAEH W TMPOMOIDKUTENBFHOCTh WX JKHU3HH.
PaccmarpuBast sKoIOrH9YecKrue aHTPOIOTeHHEBIE (pakTo-
pel B 1 YenssOMHCKO# 00macTh, ciaeqyeT OTMETUTh, YTO
3arps3HATEISIMA aTMOC(EPHI, MMOYBBL, BOJHBIX PECyp-
COB 3HAYHUTENHFHOE MECTO 3aHUMAIOT PaTUOHYKIHIHL,
TSKEJIble METaJllbl, ONacHble TOKCHYECKUE BELIECTBA,
BbIOpachIBa€Mble IPOMBILUIEHHBIMU NPEANPUATHIMUA U
aBTOTpaHcrnopToM. OTMmeuaeTcs mpsiMas 3aBUCHUMOCTD
MEXY 3arpA3HUTEISIMH NPUPOJHOU Cpeabl WHIPEAH-
SHTaMH aHTPOIIOTEHHOTO XapakTepa U (popMUpOBaHUEM
y HaceleHUs] 00JIaCTH TSDKENBIX W XPOHUYECKUX 3a00-
neBaHuil [3, 4].

Pe3ynabTaThl U METOABI HUCCIENOBAHUS.

OO6cnenoBaHHble OOJIbHBIE COCTABUIM TPH TMOJ-
rpymnmbl (OCHOBHas rpymmna). B nepByto noarpymnmy Bo-
LIUIA TalUEHThl CTapUIero 3peyioro M MOXKUIOr0 BO3-
pacta (N=268), 00Iy4eHHBIX U NPOKUBAIOILUX Ha pa-
JUOAaKTUBHO 3arpsA3HEHHBIX Teppuropusix. Bropyio
MOATPYIIY NpPeACTaBUIM OO0CIIEJOBaHHbIE MAalUEHTHI,
MoCTpajaBlIie B pe3yjbTaTe TOKCHYECKOTO AEUCTBUS
«TSDKEIBIX» METAJIOB M OMNAaCHBIX XUMHUYECKHUX Be-

mectB (N=144). TpeTbio NMOATPYIY COCTABWIA OOJb-
HBIE C aTpO(UIECKUMHU HAPYIICHUSIMU TOJIOBHOTO MO3Ta
(n=29). B 0CHOBHYIO TPYIIITy BOILIM OONBHBIE, KOTOPHIM
JUarHOCTAPOBAIH K30T€HHO — OPTAaHWYECKHE Hapylle-
HUS TOJIOBHOTO MO3ra (TICHXOOPTaHWYECKUN CHHIPOM)
(F06.3-F06.9; F07.0-F07.9 mo MKB-10); cocymucteie
MOpaKEHHS TOJOBHOTO Mo3ra (COCyIUcTas JeMEHIUS —
FO1-F01.9 no MKB-10); 6one3nnr Aublreiimepa (FOO-
F00.9); 6omesnn Ilapkuacona (F02.3); cmemanHas je-
mennwms (FO02). Mable HEpBHO - icuXxudeckue 3abolieBa-
Hus (Oone3np [lapkwHCOHA, JEeMEHIMs TpH OOJe3HU
l'enTunrrona, gemeHIws ¢ TenblnaMu JIeBu u op.) HUIMA
B KIIMHUYECKOH MPAKTHKE HE BCTPEUAIHCE.

Bce o0ciieoBaHHbIe TAllMEHTHI OBUIA B BO3pacTe
5269 ner, cpennuii Bozpact — 60,5+0,9 roma, cpenu
HUX MyX4nH — 146 gemosek (63,4%), xeHmwuH 84
(36,6%). Y mui crapmiero 3pernoro Bo3pacra BO3pacT-
HBIE TIapaMeTphl cocTaBuiu 52 — 60 ner, y JuI moxu-
moro Bo3pacta oT 61 mo 69 mer. IlpeacraButensamu
rpymibl cpaBHeHus (200 4emoBek), MPOXKUBAIOIIUE Ha
9KOJIOTHYECKUX YHUCTHIX TEPpUTOpHIX YenmsOuHCKOU
00JIacTH B BO3PACTHOM, HAIIMOHAJIHHOM, IIOJIOBOM H
OPYTUX OTHOIICHHAX COOTBETCTBOBAIM OCHOBHOM
rpymme. [Ipy u3M0oKeHHH pe3yIbTaTOB WCCICIOBAHUS
MPOBOJIUIIUCH TONMBKO aocToBepHbe oTiauuus (P<0,05)
OCHOBHOW TpYIBI U TPYIIEl cpaBHeHHWA. KimHuko —
MICUXOJIOTHYECKOe  00CIEeIOBaHME BCEX MAIMEHTOB
BKITIOYAJIO: KIMHUYECKYI0 PEUTHHTOBYIO INKATy Ie-
MEHIINH, KPaTKyIO IIKalTy OICHKH IICHXHYECKOTO CTa-
Tyca, UIIEMHUYECKYIO IIKally Xa4uMHCKOro, I'mcceHos-
CKuil orpocHuk, meroauky CAH.

Marepuanbsl UCCIIeTOBAHUSA.

[NcnxompodunakTiHdeckine MEepONpUITHS BO BCEX
00CIIeIOBaHHBIX TPYIIAaX HAYWHAIHN C JOKIMHIIECKOTO
YPOBHSL.

1. [Tpu 3K30T€HHO — OPTaHUYECKUX 3a00JICBAHHUIX
TOJIOBHOTO MO3Ta M COCYIHCTHIX 3a00JIeBaHMIX He3a-
BHCHUMO OT OCTPBIX HIIM XPOHHUYECKUX OTPABICHUIX
MIEPEYNCICHHBIMA BHIIIE XHMUIECKAMH BellecTBaMy. B
9THX CITydasx Hadalo TeParuu OOBIYHO MIPOBOIIIOCEH C
(opcHpOBaHHOTO IUype3a, TeMOIHAaIn3a, NEPUTOHH-
IpHOTO Auanu3a. [Ipu 3TOM CTPOTO YYUTHIBAJIOCH Ia-
TOTCHETHYeCKOe POPMUPOBAHUE 3200JICBAHHS.

2. Hambonee >((eKTUBHEIMA MEpaMH IIEPBHIHOM
MPOPIIAKTHKY PU COCYTUCTOH AeMEHIHHU (IIPU COCY-
JCTBIX 3200JICBAaHUSAX TOJOBHOI'O MO3Tra) SIBIISFOTCS
Pa3bSICHUTEIBHBIE MEPHI O BaKHOCTH KOHTPOJISA 33 CO-
CTOSTHHEM COCYAMCTBIX3a00JICBaHUA, B IEPBYIO OYe-
penb 3a apTepHaNIbHON THIICPTCH3HUEH.

3. IIpu Goxne3nn AnphreliMepa Ha3Ha4YeHHE OOpa-
TUMBIM MHTHOMTOPOM (hepMEHTA aleTHIXOIUHICTEpa-
3b1 (AChE) — HuBanuHa (raiaHraMuHa THAPOOPOMHE),
JOHeHe3na (anmsenuia), SKceloHa (PUBACTUTMMHA
TapTpaTa), MAIOT YMEPEHHBIC W JIETKHE MOCIA0ICHUS
JIEMEHTHBIX TPOSIBIICHUH, OCOOCHHO B Ha4allbHBIN Tie-
puon [1, 2].
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4. CMmenI1anHbple JEMEHIMH BCTPEYAINChH Yalle, YeM
YHCTO COCYIMCTHIE JAEMEHTHBIe cocTosHMsA. Komrurekc-
HOE NMPHUMEHEHNEe MHTUOUTOPOB XOJHMHACTEPas3bl U aKa-
THHOJIA MEMaHTHHA YIIYYIIalOT HEKOTOpPhIe KOTHUTHUB-
Hble (pyHKIMH [1, 5].

BriBOnEL.

1. B obcnenoBaHHBIX Ipynnax OOJBHBIX OTMeEua-
eTcsl IpsMas 3aBUCHMOCTb MEXAY SKOJIOTHYECKH He-
OnaronpusTHON 0OCTaHOBKOH M (OPMHUpPOBaHHEM Tsi-
XKeJbIX 3a00JIeBaHUH IIEHTPATbHOW HEPBHOM CHCTEMBI,
KOTOpBIE OTIMYAIOTCA XPOHW3alMeHd 3abolieBaHUA U
CJIOHBIMH MTPOPHITAKTHYECKUMH MEPOTIPHATHAMHU.

2. Haubonee uacto B Hamei rpymnme OONbHBIX
BCTPEYAINCh SK30T€HHO — OpraHHYecKue 3a00JIeBaHUs
U COCYAWCTHIC IEMEHIINH.

3. CoBpeMEHHBIE JIEKapCTBEHHBIC Ipemaparsl y
00cIeI0BaHHBIX NMAIUEHTOB 3aMEUIAIOT TeUCHHUE 3a00-
JeBaHMs, a NepeoJuyecKd (IPH ICUXOOPraHHYECKOM
CHHAPOME U COCYIHCTOM NeMEHIMH) U YCTPaHSIOT Iie-
JIBIHA PSA NaTOTeHHBIX (PAaKTOPOB.
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B mocnennue ronbl «hOHOBOE» COCTOSIHUE aKTHB-
HOCTH KOPBI TOJIOBHOTO MO3ra CTajo MPUBIEKATh BCE
OoJiplllee BHUMAHWE WHcclieqoBareiieii. B yacTtHOCTH
0OJIBIION MHTEpEC BBI3BIBAIOT MCCIEIOBAHUS TOJIHA-

na3oHoB anbda putma I0I. JlokazaHo, YTO H3MEHEHHS
B Pa3IMYHBIX YaCTOTHBIX JHana3oHax anb(a aKTHBHO-
CTU SBISIFOTCS KOpPEISITaMH pa3sHbIX KOTHUTHBHBIX
¢bynkwmii [9, 12].

Pe3ynpTaTel HamUX HCCIENOBAHUI TO3BOJSIOT
IPEANONIOKUTh, UYTO HCXOAHbIE (DOHOBBIE XapaKTEPH-
CTHKM ayb(a aKTUBHOCTH, a UMEHHO INpeolJiailaHne B
¢oHOBOI ODI" BBIPAXKEHHOCTH HU3KOI'O MU BBICOKOTO
JUana3oHoB ajlb(a pUTMA, MOTYT PacCMaTpUBAThCS B
Ka4eCcTBE MPOTHOCTUYECKUX KPUTEPHEB PE3YIbTaTHUB-
HOCTH OTAEIBHBIX BUJOB MHTEIUIEKTYalbHOU JEsTENb-
HocTU [5, 7]. YuutbiBas, uto crneuupuka MO3rOBOM
OpraHu3allu HeBepOAIbHOM NEATEIPHOCTU XapaKTepH-
3yeTcsl IMHAMUKOM KOIepeHTHOCTH OBICTPOBOJIHOBBIX
nuanazonoB D01 [2, 4], B 1aHHO# padoTe Halle BHU-
MaHMe ObUIO COCPEJOTOUYECHO HA JTUHAMUKE CIIEKTPAllb-
HO-KOT€pPEHTHBIX MoKasarenei Oera-2 purma OOl y
JMIl C Pa3InYHBIMU CIIEKTPAJIBHBIMU XapaKTePUCTHKA-
MU anbgha putMma GhoroBoit DI MHTEpec K TUHAMUKE
nokaszaTesieil UMEHHO 3Toro auamna3oHa 321" o0ycios-
JeH eIme U TeM, 4YTO M3MEHCHHE CIIEKTPaJIbHO-
KOTEPEHTHBIX XapaKTEepPUCTHK OeTa2-puTMa paccMmat-
PHUBAIOT B KaUeCTBE KOPPEISATOB PA3HBIX KOTHUTHBHBIX
MPOIIECCOB, B YaCTHOCTH BHUMaHUs U niepuenuuu [11].

Metonuka. McnplTyeMbIM (IOHOLIM B BO3pacTe
18-21 ropna, mpaBun), npemiaraics MoaU(UIMPOBaH-
HBII U KOMIIBIOTEPU3UPOBAHHBIM HaMU TeCT «Y CTaHOB-
JIeHHEe 3aKOHOMEPHOCTEi», CyTh KOTOPOro MOApoOHO
ONHCaHa B HAIIMX MPEABIAYINX MyOnukamusx [3, 5].
PaccunteiBasin ko3¢ ¢unuent ycnemroctu (KY) BbI-
MOJTHEHUSI TECTOBOTO 3aJaHus 1Mo (opMyne, yIUTHIBA-
fome ofImee YHCIO IMPOCMOTPEHHBIX IH(POBBIX
TPYII M YHUCIO AOMYLICHHBIX NPH 3TOM OHIMOOK [6].
D3I peructpupoBajgy MOHOMOJAPHO (1o cxeme “10 —
20” B 3ateuounbix (02, O1), remennsix (P4, P3), nen-
tpansHbIX (C4, C3), nobubix (F4, F3) u Bucounsix (T4,
T3) oTBeneHuUAX; peepeHTHBIC NIEKTPOIBI pacroiara-
JUCh Ha MOYKaXx YIIEH) B UCXOJHOM COCTOSIHHH, Ha 1-U
U 3-ii MUHYyTaX BBIIIOJHEHMS TECTa U IIOCIIE 3aBepllie-
HUSl TecTHpoBaHMA. besapredaxTHbie (parMeHTHI 3a-
nucu 0o0paboTaHBl C TOMOIIBIO TIAKETa IPOrpaMM
«HEHMPO-KM» (OO0 «Cratokun»). CreKTpaibHO-
KOTEPEHTHBIH aHaJ N3 MPOBOIMIN HAa OCHOBE OBICTPOTO
npeobpazoBanus Dypwe, Mpu d1M0xe aHanu3a 4 cex u
JUTNTEIIFHOCTH KaKAO0T0 aHAJIM3HPYEeMOro (yparMeHTa B
1 munyTty. PaccuumThiBaiu CHIEKTpajlbHYIO MOLIHOCTb
(CM) un xoaddumment korepentHoctu (Kkor) Gera-2
JIuanasoHa D01, koTopelil onpenensn A Beex 45-tu
BO3MOXHBIX KOMOMHAIMH MEX- U BHYTPHITOIYIIAPHBIX
map OTBeACHHWI 31eKkTpomoB. CTaTUcTHUEcKylo obOpa-
OOTKy pe3yJbTaTOB MPOBOAMIM C MCHOIH30BAHHEM II1a-
kera nporpamm “STATISTICA v.6”. JlocToBepHOCTh
pazIuYMil aHaTU3UPYEMBbIX TOKa3aTelied y CTYACHTOB
BBIJICJIEHHBIX TPYIN OICHUBAIN C IIOMOIIBIO JHCIIEp-
cuonHoro amanm3a “Breakdown and one-way
ANOVA”. JIocToOBEpHOCTh M3MEHEHHS 3HAYCHUH I10-
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Kazaresje B pa3HbIX CUTyalMsIX y OJHOW TPYIIIBI HC-
MBITYEMBIX OLEHUBAIH C HCIOIB30BAHUEM (-KPHTEPHs
IUTS CBSI3aHHBIX BEIOOPOK.

PesynpTaTel u 00CcyXaeHHE.

ITo BeipasxkenHoctn CM anbda-1 u anbda-2 nuana-
30HOB B 3aTBUIOYHBIX OTBeAeHUs X DI, 3apeructpupo-
BaHHOH B MCXOIHOM COCTOSIHUH IIPH 3aKPBITHIX TJIa3ax,
OBUTH BBIENEHB 1B TPYIIBl HCHBITYeMBIX. B 1-f0
rpymny  (N=8) Bomum Jmia, y kKotopeix CM ambda-1
purMma (7-10 I'mr) coctaBmsna 6onbime 70% 0T MOIIHO-
CTH 00mIero amamasoHa anb(a pUTMa; BO 2-10 TPYIIY
(n=9) cocraBunu ucneITyemMble, y KoTopsix CM anbda-
2 purma (10-13 T'm) Owmia Gosmbme 70% ot oOmiei
MOIITHOCTH AWana3oHa anbda-purMma.

CpaBHHUTENBHBIN aHAINU3 pe3yJabTaTa MOKa3aj, 9To
KY 6p11 mocroBepHo Bbimie B 1-if rpynme (32,2+1,8 B
1-it m 24,7+1,7 Bo 2-ii Tpymme; p=0,009) 3a cyer
00JIBIIIEr0 KOJMYeCcTBa MpocMoTpeHHbx (34,0+1,8 B 1-
u u 28,2+1,8 Bo 2-it rpynme p=0,038) u Oosbmero
KOJIMYECTBA NMPaBHIbHO oTMedeHHBIX (11,9+0,6 B 1-ii n
8,6+0,7 B 2-i1 rpymie p=0,005) mudpoBHIX rpyrIIL.

TakuMm o00pa3zoMm, pe3yIbTaTHBHOCTh TeCTa ObLIA
BEIIIE B TPYIIIE CTYAECHTOB C MCXOIHO BBICOKOH MOII-
HOCTBIO aibda-1 quanazona 391

B wucxoanom coctossauun CM Gera-2 puTma ObLIa
IIOCTOBEPHO BHIIIE Y CTYACHTOB 2-i TPYIIBI B MPaBBIX
M JeBbIX 3aThuIOUHBIX (p=0,002 u 0,015), TeMeHHBIX
(p=0,022 u 0,045) u npaBom neHTpaabHOM (p=0,014)
otBeaeHusix DOI'. [Ipu BEIMOTHEHNH TecTa €€ 3HAYCHUS
Y CTYICHTOB 2-i TPYNIIBI YBEINYUBAIHCH OTHOCHUTEIH-
HO HMCXOAHOTrO coctosHus (3Haunmo B 02, p<0,05) B
MpaBoOW W JICBOW 3aTBUIOYHBIX 00JIACTAX KOPBI Ha Tep-
BOH W TpeThel MUHYyTaX paboThl. Takum oOpa3om, Ha

nepBoid MuHyTe pabothl ¢ Tectom CM Oera-2 putMma
ObUTa JIOCTOBEPHO BBINIC Y CTYICHTOB 2-W TPYIIBI B
nmpaBoM W JeBoM 3aTbutouHbix (p=0,002 u 0,027) u
mpaBelx  TemeHHoM  (p=0,007) ® UEHTpaIbHOM
(p=0,045) otBenenumsx DOI. Ha TpeTheil MUHYTE BBI-
nostHeHUs Tecta CM Oera-2 puTMa ocraBanach JOCTO-
BEPHO BHIIIE Y CTYACHTOB 2-i TPYNIBI B IPABBIX U Jie-
BbIX 3arbutouHblx (p=0,001 wu 0,009), TeMeHHBIX
(p=0,002 u 0,048) u nmpaBom neHTpambHOM (p=0,019)
orBenenusax DI ITocne Beimonuenus tecta CM Oera-
2 puTMa BO3Bpallaiach K HWCXOJHBIM 3HAUYCHUAM. Y
CTYAEHTOB 1-# rpymmbl 3HauuMbIX m3MeHeHnii CM Oe-
Ta-2 pUTMa IpU BHITOJTHEHUHU TeCTa HE HaOIIOIalIoCh
(puc. 1).

B Hammx mpenpIAymMX HCCICIOBAHUSAX 3aperu-
cTpupoBaHo cHmkeHne CM Oera-1 puTMa IpPH BBITOJI-
HEHHWHU 3pUTEIHFHO TMPOCTPAaHCTBEHHOH 3amaun y Ooiee
YCIIEIIHBIX UCTIBITYEMBIX C UCXOJHO BBICOKHM IIOITHA-
mazonom anb(da-1 [7]. B uccnemoBanuu [8] BeICKa3bI-
BaeTCs MPEAIONIOKECHNE, YTO IOBBIIICHHE aKTHBHOCTH
B Oerta amanazoHe D3I MPUBOAUT K YXYIIICHUIO THO-
KOCTH TIOBEIEHUSCKNX W KOTHUTHBHBIX (pyHKumit. He-
KOTOpBIC aBTOPHI TaKkKe HAOIFOMamH 3PPEKThI CHUXKE-
HUSI MOITHOCTH 0eTa aKTUBHOCTH B IIPOIECCE BBITION-
HEHUS KOTHUTUBHBIX 3amaHuil [10]. DTo, Mo MHEHHUIO
HCCIIeIoBaTeNeH, IPOUCXOIUT IIOTOMY, UTO B IIpOIecce
aKTHBAMU KOPBI MMEET MECTO pa3pylIeHHE TallaMo-
KOPTUKAIFHBIX CHHXPOHM3UPYIOIINX MEXaHU3MOB, YTO
SIBJIAETCS. TPUYMHON JIeCHHXpOHU3HpoBaHHOH DOOI.
Opnako B OonpmuHCTBe pabor dakr cHmwkenus CM
Oera-2 nuamna3oHa He comocraBisiercs ¢ 3(QQekTHBHO-
CTBIO JCATEIEHOCTH.
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Puc. 1. CnexrpanbHas MOIIHOCTB Oeta-2 auanazoHa D3I (M+m) y crynentoB 1-# u 2-i rpynn B ucxonHom cocrosuuu (P1), Ha
MIEPBOIf U TPEThEeil MUHYTaX BBIIOJHEHUS TECTa U MOCye 3aBepiicHus: paboTsl (D2).
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Hcxons U3 HalIMX JAHHBIX HACTOSILETO U MpeJbl-
JQyIIUX UCCIENOBAaHUM, ClIeAyeT AyMaTh, YTO CHIDKCHHE
(MM OTCYTCTBHE HM3MEHEHUH Kak MOKa3aHO B JAaHHOM
pabote) CM OBICTPOBOIHOBBIX JHANla30HOB y UCIIBITY-
eMBIX ¢ UCXOAHO Bhicokoi CM mognmanazona anbga-1
CIOCOOCTBYET MOJIy4EHUI0 MU 0OoJjiee BBICOKOTO pe-
3yJbTaTa UHTEIUIEKTYAIbHON e TeIbHOCTH.

B 1CXOMHOM COCTOSHMM y CTYIEHTOB 2-# IpYIIIbI
JOCTOBEPHO OoJtee BBICOKHE 3HadeHus Kkor auamazona
6era-2 3aperucTpUpOBaHbl MEX/IY MPAaBOM 3aThUIOYHOMN
U JICBBIMU TEMEHHON M LEHTPATIbHBIMU O0JIACTIMU KO-
pbl. AHanu3 usMmeHeHud Kkor Ha 1-if m 3-if MunyTax
paboThl MOKa3aJl, 4TO MO0 CPABHEHUIO C HUCXOAHBIM CO-
CTOSHHEM y CTYJACHTOB 1 IpymNIBl UMEJNO MECTO CHH-
JKEHHE, a y CTYAEHTOB 2-i rpymmsl yBenndeHue Kxor
YTO SBIWJIOCH IPUYMHON YCTAHOBJIEHUSI JOCTOBEPHBIX
MEXTPYNIOBBIX paszauuuil. Ha 1-f MuHyTe BBINOIHE-
HUSI TeCTa KOTepeHTHOCTh OeTa-2 1auamna3oHa Oblia J0-
CTOBEPHO BBIIIE y HCHBITYEMBIX 2-if TpyMNIBl B Mapax
orenenuit: P3-02 (p=0,041), P4-O1 (p=0,0260), P3-
P4 (p=0,036) u P4-T3 (p=0,047).

Puc. 2. I'papuaeckas kapTa Ko3(DPUINEHTOB KOTEPCHTHOCTH
6era-2 nuanasona OOI' B ucxomnom cocrostaun (O1),
Ha NEpBOH U TpeTbeil MUHYTaX BBIIOJIHEHUs TecTa U
nocine 3aBepiieHust padots! (D2). JIunausamu 0603HaA-
YeHBI ITaphl OTBENCHHH, KO3((HUIHEHT KOTePEHTHOCTH
KOTOPBIX OBUI TOCTOBEPHO HIXKE Y HCHBITYEeMBIX 1-i

TPYIIIBL.

Ha 3-ii munyTe paboThl ¢ TecToM 3HaYeHHs Kkor
Oera-2 OblIa TOCTOBEPHO BHIIIE Y CTYACHTOB 2-i TpyII-
mel B mapax oteeaenwmit: P3-02, p=0,001; C3-0O2,

p=0,0005; F3-02, p=0,025; T3-O2, p=0,008; P4-Ol,
p=0,008; C4-O1, p=0,017; F4-O1, p=0,035; P3-P4,
p=0,007; C3-P4, p=0,021; T3-P4, p=0,029; C4-P3,
p=0,036; F4-P3, p=0,030; T4-P3, p=0,008; T4-C3,
p=0,006; T4-F3, p=0,044; T3-T4, p=0,005 (puc. 2).

Ha 3-it MmunyTe paboTsl ¢ TecToM 3HaueHHs Kxor
Oera-2 ObUIa JOCTOBEPHO BBIIIE Yy CTYACHTOB 2-i Tpym-
nel B mapax otBeaenuit: P3-02, p=0,001; C3-02,
p=0,0005; F3-02, p=0,025; T3-O2, p=0,008; P4-Ol,
p=0,008; C4-O1, p=0,017; F4-O1, p=0,035; P3-P4,
p=0,007; C3-P4, p=0,021; T3-P4, p=0,029; C4-P3,
p=0,036; F4-P3, p=0,030; T4-P3, p=0,008; T4-C3,
p=0,006; T4-F3, p=0,044; T3-T4, p=0,005 (puc. 2).

TakuM 00pa3oM, OCHOBHBIE Pa3IHUUSl MEXAY
IpyNIaMu UCHBITyeMBIX B 3HadeHusX Kkor auamasona
Oera-2 ObUIM OTMEYEHBI Ha 3-if MUHYyTe palbOTHI C Te-
CTOM M HOCHJIM MCKJIFOUUTEIBHO MEXKIIONYIIAPHBIN Xa-
paktep. B uccnenosanuu [1] Takke BBISIBICHO AOCTO-
BEpPHOE CHIDKEHHME YPOBHS KOI'€pPEHTHOCTH OeTa-2 mua-
[a30Ha MpPU MBICICHHOW palboTe pa3sHOro BUAA IO
CPaBHEHMIO C COCTOSIHUEM ITACCHBHOTO OOAPCTBOBAHUSI.

Kak cnemyer u3 Hamux AaHHBIX, B Ipymnme 6onee
YCIIEIIHBIX HCIBITYEMBIX II0 Mepe BBIIOIHEHHS TecTa
UMEJI0 MECTO CHIDKEHHE MEXIIOIYIIApHOTO B3aUMO-
JefcTBUS Ha 4acToTax OeTa-2, YTO MPUBEJIO K 3HAUU-
MBIM Pa3IHuUsIM 3HadyeHHH KKor MexIy BBIAEICHHBI-
MU T'pYyIIaMu UCTIBITYeMBIX. [Ipuuem, ecau Ha 1 MuHY-
Te paboThl pa3IMyMsl PETUCTPUPOBANUCH B 4-X Mapax
MEXKIIOIyIIapHbIX OTBEIEHUM, TO HA 3 MUHYTE MEXKIIO-
TyIIapHOE B3aMMOCOJICHCTBHE OBLJIO 3HAYUMO HHKE Y
CTyZIeHTOB 1-if rpynmel yxe B 16 mapax OTBEICHHH.
Takum obOpazom, paboTa ¢ TECTOM COMPOBOXKAAIACH
MOCTETIEHHBIM CHMXEHUEM CONPSHKEHHON aKTHMBHOCTH
MOJyIIAapui W, KaK CIEACTBHUE, YCHJICHHEM POJH CIIe-
[UATTN3alMK TONyIapuil [y 6onee YCIEUIHON pean-
3alliM JTAHHOTO BHJIA HHTEIUIEKTYalbHOM JESITENbHO-
CTH.

BriBoibI.

1. Pe3yapTaTMBHOCTh TecTa «YCTaHOBJIEHHUE
3aKOHOMEPHOCTEH» ObUIa BBIIIE B IPYIIE CTYACHTOB C
HCXOTHO BBICOKOW MOIIHOCTBIO aib(da-1 auama3oHa
90T 3a cueT OONBIIET0 KOJTUIECTBA IPOCMOTPCHHBIX
MPaBUIBHO OTMEUEHHBIX HU(POBBIX IPYIIIL.

2. Y HCIBITyeMBIX ¢ IpeoOnaganneM B (OHOBOM
O0I" BBICOKOYACTOTHOTO anb(a pUTMa CIEKTpaIbHAS
MOIIHOCTh OeTa-2 jauanazoHa Obljia TOCTOBEPHO BBIIIE
B 3aTBUIOYHBIX, TEMEHHBIX M IIPaBOM LIEHTpPalIbHOMN
o0macTsIX KOpBl, Kak B COCTOSIHUH CIIOKOHHOTO
O6oapcTBOBaHMA, Tak U MpH padboTe ¢ TecToM. Kpome
3TOTO TpH pPaboTe C TECTOM Y HHX HMEJIO MECTO
YBEJIMYCHHUE CTIICKTPAIbHON MONIHOCTH OeTa-2 puTMa B
MPaBO 3aTBUIOYHON 00JIaCTH KOPEI.

3. Y crynenToB ¢ nmpeobnaganueM B GoHoBoM DI

HU3KOYACTOTHOTO  anbpa  putMa  KO3PQUIHMEHT
KOTepEHTHOCTH B Juama3oHe Oera-2 ObUT 3HAYMMO
Hwke. OCHOBHBIE DPa3aHuUs MEKAYy TIPYIIIaMu
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HCTIBITYyeMBbIX B 3HaueHWsX Kkor amamazoHa Oera-2
ObUTH OTMEYEHBI Ha 3-i MUHYTE PabOTHI C TECTOM H
HOCHJIA UCKITIOYHUTEILHO MEXKIIONYIIAPHBIN XapaKTep.
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YPOBEHb CAMOAKTYAAHU3AITHHA
AHYHOCTH Y XXEHIIIHH B YCAOBHSAX
KPH3HUCHOI'O IEHTPA

M.FO. KpacunvHukosa
Yenabuuckuii ['T1Y, r. Yeaabunck, Poccus

E-mail aBTOpa: marina.kras0904@yandex.ru

TpanchopMaluu, KOTOpbIE MPOUCXOAIT B POCCHI-
CKOM O0OIIIECTBE, HAXOMIAT OTPaXKCHHE BO Bcex cdepax
KU3HH JIIO/IeH. VI3MEeHEeHHs MPOUCXOJST HE TOJBKO B
SKOHOMUKE, TIOJINTUKE, UCOJIOTUN, HO TIPOSBIISIOTCS 1
B corraibHOU cdepe. CocTosiHre 00IIeCTBa BO MHOT'OM
onpezenseTcs MoJIoKeHueM >keHuHbl. C apyroit cro-
pOHBI M3MEHEHUS, KOTOPhIE MPOUCXOJAT B 0OOINECTBE,

OTPaXAIOTCA B CHCTEME IICHHOCTHBIX OPHEHTAIHiA
JKEHIIMH.

[To utoram 2011 roma B 3147 yupexxaeHuit couu-
ITBHOTO OOCITY’)KHBaHHUS CEMbH U JeTeH, NeHCTBYIOIINX
B Poccuiickoit ®enepanuu, odparminock 12551289 ye-
noBek. U3 Hux: 4817955 wenmmn, 1814725 myxunH,
3095248 neBouek, 2823361 MaIbYHUKOB.

ITo coctosuamro na 01.01.2012 r. moMoIb B TSHKE-
JIBIX JKA3HEHHBIX CHTYallUsAX KCHIIWHAM OKasbIBaeT 21
KpU3UCHBIA LIEHTp, 120 KpU3HCHBIX OTAeNneHui, 23 co-
[HUaJbHbIE TOCTUHHUIIBI.

Ilenp paboOTHI: HCcCcIeNOBATh HAMPABICHHOCThH Ha
[IEHHOCTH JIMYHOW CaMOpEeaTM3alliy Y )KCHITHH B yCIIO0-
BHSIX KPU3HCHOTO IIEHTPA.

OnHYM W3 BapUaHTOB IPEOJOJCHHS KPH3HUCHBIX
CUTyallMii MOXKET CTaTh TpaHC(HOpPMAaIHs IEHHOCTHBIX
OpUEHTANMH JTUYHOCTH, (DOPMHUPOBAHHE HAIPABICHHO-
CTH Ha IICHHOCTH JIMYHOM camopeaau3anu [1-4].

Hccnenopanne mnpoBoawioch Ha Oaze YensOuH-
ckoro kpusnucHoro nenrpa «Kapuracy. B Hém npunsm
yuactue 15 xxenmuH B Bo3pacte ot 18 mo 40 ner.

BBuT TIpOBeNieH TeCT Ha OIpelelcHHe YpPOBHS ca-
MOaKTyaJIn3aIui JHIHOCTH. Tect coctont n3 14 mkai.
Jliis aHanm3a MbI BeIOpain 6 mikan. J[Be W3 HUX OCHOB-
HbIC — OpPHUEHTAIUSA BO BPEMECHH W MPUHATHE TIOICPK-
KM OT JPYTUX JIFOJCH; W YeThIpe JOMOIHUTEIbHBIC, KO-
TOpbIE B COBOKYITHOCTH OOpasyroT aBa Oioka. biok
neHHocteil. U 6110k caMOBOCTIPHSTHSI.

CHayalia paccMOTpPUM IOKa3artenu no mkane Opu-
eHTalus Bo BpeMeHH. [1o pe3ynbTaTaM TeCTHpOBAHHS Y
93% wccneayemMBbIX JKEHIWH MOKa3aTelb 1Mo dTOH IIKa-
Jie HU3KUH, y 7% B npenenax HOpMBL. Y Bcex UCCIeay-
eMBIX OBUIM JIETCKHE TPaBMBI, OHH JKAIYIOTCS Ha TO,
YTO HE BHIAT MepcrekTuBhbl Oyaymero. JK.C. Mameno-
BOH Ha MpUMepe JCTMHKBEHTHBIX IMOJPOCTKOB OBLIO
0oOHaApyXEHO, 4YTO «4eM OoJiplie Tu(epeHIupoBaHa
BpEMEHHas TEPCIeKTHBa, TeM OoJiee chopMHpOBaH-
HBIMH SIBJISTIOTCS IICHHOCTHBIC opueHTarmm» [S]. Hame
HCCIICIOBAHHUE ATY B3aUMOCBS3b MOJITBEPINIIO HA TIPH-
Mepe JKEHIIHMH, HaXOMAIIUXCSA B YCIOBHAX KPH3HUCHOTO
[IeHTpa.

[To mkane moanepkka (MPUHATHE TOIIEPKKH OT
mojaeit) y 66% KeHIIUH HU3KUN Moka3ateinb, y 44% -
HOopMa. Huskuit 6an mo 1ikaiie HaOIr0aaeTcs y JTI0ACH,
Yhe TIOBEJCHUE OPWEHTUPOBAHO HA MHEHHE JPYTHX
TMoJiei, HeOOXOAUMO TIOCTOSIHHOE 0J00peHHe, THIep-
TpohHpoBaHHAs MOTPEOHOCTH B MPUBA3AHHOCTH.

Y OOJNBIIMHCTBA JKEHIIMH, HAXOIAIIMXCS B KpH-
3UCHOM IICHTpE, HAPYIICHHBIE JETCKO — POJUTEIHCKUE
OTHOIIEHUS, OHM JIMIIECHBI TOJJEPKKH CO CTOPOHBI
POIHBIX ¥ OJIN3KUX.

[llkana TICHHOCTHBIX OpPHUEHTALMHA HW3MEpSeET,
HACKOJIbKO YEJIOBEK BIAJCeT IICHHOCTSIMH CaMOaKTya-
nusupytouleiica auuHoctu. [lo pesynbraTtam uccieno-
BaHUs y 66% EHIIUH 3TOT [oKa3aTenb HU3Kuil, y 44%
— HOpMa. JTa MIKaja UMEET B3aUMOCBS3h C IOKa3aTe-
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JeM THOKOCTH moBeneHus. PaccMaTpuBaercs: THOKOCTh
MIOBEJICHUS B PAa3JIMYHBIX CHTyaIusx. Bricokuii Oamn (B
HaiieM uccienoBaHuu 20% XKeHIUH) — YeloBeK ObICT-
poO pearupyeT Ha MU3MEHEHHEe cuTyanuu. Huskui Oamn
(80%) o3HauaeT, 4YTO IMYHOCTb OUYEHB XKECTKO MPHUIEP-
JKUBAETCS OOLINX MPUHIUTIOB.

XapaKkTepUCTUKN BOCTIPUATHS ceOI UMEIOT TaKKe
Hu3kKue nokaszarenu. CamoyBaxkeHue — 67% HHU3KUI
6ami, 33% — peanbHas camoakTyanusanusa. Camonpu-
HATHE (CIOCOOHOCTh YeNOBeKa MPUHUMAaTh cebs co
BCEMHU CBOMMH cnabocTsmu) — 93% HHM3KMI MOKaza-
Tenb, /% — HopMa. Pe3ynbTaTel HCCiieI0BaHUA 110 3TUM
[IKaJaM TOBOPSAT O HU3KOM YPOBHE MpPHUHATHUS celsl, a
COOTBETCTBEHHO U MIPUHATHS APYTUX JFOMCH.

Takum 00pa3oM, MOXHO cJelaTh BBIBOA, YTO Y
JKEHIIMH HAXOAAIIMXCA B YCJIOBHUAX KPHU3UCHOTO IICH-
Tpa, YPOBEHb CaMOAKTyallu3allid MO HCCIeI0BAHHBIM
IIKaJaM JOBOJBHO HU3KHIA, YTO TOBOPUT O HEOOXOIHU-
MOCTH MPOBEJIEHUS TICUXOJIOTO — MEAarorHieckoil Kop-
pexiuu chOpMUPOBAHHOCTH IIEHHOCTHBIX OPUEHTAIINH,
OpHEHTALIMU BO BPEMEHH, a TaKKe MPHUHITHE cedsl U
JIPYTUX JIOJIeH, KaK IIEHHOCTH.
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IIOPOT'OBASI ITIPOBAEMA Y
HMIINAAHTHPOBAHHBIX ITAITHEHTOB

C.M. Ilempos
«E Petrov», r. Caukr-Ilerepbypr, Poccua

E-mail aBTopa: senn200 l@mail.ru

Henbo nganHo#l pabGoOTHl SABISIETCA paccMOTpe-
HUE BOIMPOCOB O 3HAUYEHUH U MPOBEIEHUH I[OPOroBOi
ToHanpHOU aynuomerpun (IITA) y ummnaHTHpoBaH-
HBIX TAIKEHTOB, a TAK)XXE OMHCHIBACTCS CIIOCO0 OIpe-
JIEJIEHUsT W YCTAHOBKM IIOPOTOBBIX 3JIEKTPUUECKHX
YpOBHEH B Iporpamme (KapTe) UMILIAHTA.

TouHoe ompenesneHne MOPOTOBBIX YPOBHEH BOC-
NPUATUS DIEKTPUYECKUX CTHUMYJIOB M 3allUCh 3THUX
YPOBHEH B mporpaMmy Ipoleccopa — Ba)kKHash COCTaB-

JSIOIAST 4acTh HPOLEAYPbl HACTPOMKHM KOXJIEAPHOIO
nmranTa (KN).

Jist obnerdeHust IOHUMaHUS U3JI05KEHUS IIPHMEM,
4TO MOPOroBbIil YPOBEHb CpabaThIBAHUSA PEUEBOTO MPO-
neccopa 1o 3Byky paBeH 40 nb Y3JI. Oto 3HaueHue
65u3K0 K peanbHOMY. lIpu Takolf HHTEHCUBHOCTH 3BY-
Ka MpPOILIECCOp BBIPAOATHIBAET IEKTPUUECKUH CTUMYI
C aMIUIMTYJOM, paBHON 3HAYEHHIO, 3alUCAHHOMY B
IporpaMme MpoLeccopa, Kak MOPOroBblil ypOBEHb TOKA
(THR) u marmeHT BocnpuHHMAeT (WM HE BOCIIPHUHH-
MaeT) HekoTopblil 3ByK. Ilpu Tounoll ycrtanoske THR
MAallUeHT BOCHPUHUMAET €ABa CIBIIIMMBIH — IOpPOro-
BBIN — 3BYK.

B nyOnukanusx no KM mpuBonsTcst pe3ynbTaTbl
TOHanbHOW moporosoit aymuomerpun (IITA) y KU-
nmanueHToB. Jlagee MBI CKaXeM HECKOJBKO CJOB O
nposenenuu IITA y KH-gereit u paccMoTpuMm, Kak
MOJKHO OIUPAThCS Ha OSTH Pe3yNbTaTbl NMPU OLIEHKE
HACTPOIKHU UMIUIaHTA?

Omnpenenenue NOporoB CIBIIIMMOCTY 3ByKa y UM-
IUIAHTUPOBAaHHBIX JeTed — 3ajgaua ropasno Oosee
CIIOJKHAsI, YeM Y TYTOYXHX MaIeHToB. B mobom ciy-
qae B IIEPBYIO ouyepe/lb HEOOXOJUMO 3HaTh, B KaKHX
KaHaJlax UMIUIaHTa (ux 12) oOpaOaThIBarOTCS OKTaB-
HBbIC TOHAJIBHBIE CUTHAJIBL. B 3aBHCHMMOCTH OT 4acToT-
HOTO Mafna3oHa HMMIUIAHTa 3THX YacTOT MOXET OBITh
ot 6 10 8.

Kak mpasuio, tyroyxue aetu cisimar asyms (1)
yIIIaMH, UMEIOT CITyXOBOH OmBIT (!), YMEIOT Onpe/ensiTh
MOJIOXKEHUE HCTOYHHMKA 3ByKa B ImpocTpancte (!). B
OTIIMYHE OT TYTOYXUX, UMIUIAHTUPOBAHHBIC MAIIUEHTHI
BOCTIPUHUMAIOT 3BYKH 4Y€pe3 OAMH HEHAIPABICHHBIN
MHKPO(OH, YTO TOYTH HCKIIOYAeT JIOKAIU3AINIO HC-
TOYHHMKA 3BYKa M, IMO3TOMY, OIpECICHUE MOPOTOBBIX
YPOBHEM BOCHpPUATHS 3KyKa 110 OPUEHTHPOBOYHOM pe-
akuuu 3atpyaHeHo (uckimrodeHo?). Ilomymaiite, kak
MaJICHbKMH MAIMEHT, UMIIAHTUPOBAHHBIN, HAIpUMeEp,
CIpaBa, CMOXET OTIIMYUTh, YTO 3BYK CTaJl THUINE, TOTO-
My, 4TO OH IOJaeTcs cieBa (TeHb T'OJIOBHI), a HE MOTO-
My, uT0 Y 3]l 3ByKa yMEHBIIICH CIpaBa.

Tak 7m, 3TaK U, HO IIyCTh IOPOTOBAasl TOHAIbHAS
aynuorpamma c noporamu B 40 n1b Y3/1 nonyuena. Ilo-
CMOTPEB Ha Hee, MOXHO cKa3aTh, uTto Kl-manment
HUMeeT MEepBYI0 CTENeHb Tyroyxoctu. Ho s3to ommbou-
HOe (JI0’)kHOE?) 3aKITI0UYCHHE.

Kak MOXHO roBOpUTH O IEPBOM CTENEHM TYIO-
yxocty, ecnu KM-nanueHTs! MOTyT pasiiiduTh TOJIBKO
12 okparmieHHbIX (!) TOHOB, BOCIPUHUMAEMBIX IO MECTY
PAcCIIONOXKEHUS JNEKTPOAOB MO JUIMHE Oa3miIsipHON
MeMOpaHBbI (MIPOTUB Pa3TUYCHUS JECATKOB TOHOB TYTrO-
yxuMH). [Ipo 3HaUUTENBHBIC PA3THYMS MEXy UMIUIaH-
TUPOBAHHBIMU M TYTOYXHUMH HallMEHTaMU B 00paboTKe
HaJMOPOTOBBIX YPOBHEH CTHMYJIOB MOXKHO HMPOYUTATH
B Hamen «[lamarke» [2]. Od4eBHAHO, YTO TOBOPUTH O
nepBoil creneHu Tyroyxoctd y KM-manrentoB B moHs-
THSIX CYPAOJIOTUH a0COIOTHO HEBEPHO.
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Takyro «ayauorpaMMmy», U Jaxe ¢ OOJIBIINM yCIe-
XOM, MOYXHO TIOJIYYWTh U MPU HEMPABHIBHON HACTPOIl-
Ke, a IMEHHO TPU 3aBBIIIEHHBIX, 3aMucaHHbIX B THR,
ypoBHsix moporo. Hanpumep, npu ypoae THR B 20%
ot most comfortable level (MCL). Ilpu takux HeBep-
HBIX yCTAHOBKaX ITIOPOTOBBIX YPOBHEH TOKa JUIs He-
OTIBITHOTO TIAIIMEHTa oOJier4aeTcss OOHapyXKeHUE 3BY-
koB mHTeHCHBHOCTHIO 40 n1b Y3]l u «mepBas cremneHb
TYroyxocTu» OyIIeT JIerko noiydeHa. Ho ompeneneHHO
YXYIIIaeTCs pa3jMueHUEe HAAIMOPOTOBBIX 3BYKOB IIO
WHTCHCUBHOCTH, 4YTO, HECOMHEHHO, OTPHIIATEIIHHO
BIIUSICT Ha pa30opuYrBOCTh peun [1].

[ToaTroMy HEOOXOOUMO TOHWUMATh, YTO IPOBEIS
«TOHAJILHYIO ITOPOTOBYIO ayJAHOMETPHIO» U 0OHAPYKHB
y KU-manuenTa «ImmepByro CTEIEeHb TYTOyXOCTHY, HEllb-
351 3asBIIATH, YTO 3aIIUCh IMOPOTOBBIX YPOBHEH TOKA B
mporpammMme Iporeccopa 3aMedareibHas. bonee Toro,
€CJIM TIPH TIEPBOM OOCIICZIOBAHUN OKA3aJI0Ch, YTO ITOPO-
TOBBIE YPOBHH BOCIHPHATHS 3BYKa Yy MaJICHBKOTO pe-
OcHka HaxonsATcs Ha ypoBHe 40 nb Y3/I, 3T0 HaBepHs-
Ka O3HayaeT, YTO 3allMCaHHBIC B TPOBEPSIEMOM IPO-
rpaMMe ITOPOTOBBIC YPOBHH DIICKTPUUECKUAX CTHMYIIOB
3HAYUTEIHHO 3aBBIIICHBI. OTYETIMBAs peakius peOcH-
Ka Ha 3BYK ¢ HHTeHCHBHOCTHIO 40 16 V3 ]I MokeT OBITh
HEBEPHO BOCIIPHHATA POJUTEISAMH, KaK pe3yJbTaT JNB-
HOW HACTPOMKH, IMMOCKOJIbKY Y HETO OOHapy)KeHa «Iep-
Bas CTEIEHb TYrOyXOoCTH». HelocTaTouHo KOMITETEHT-
HBIA ayJMOJIOT HE CMOXET Pa3BesTh ATO HEJIopasyMe-
Hue. 1 naxke HanpoTUB, YKPEOUT POJUTENICH B HEM —
Bellb TIepBas CTENECHb TYrOYXOCTH — 3TO HE OYCHBb
ctpamHO. HeT HUKakuxX pa3yMHBIX OCHOBAaHHU TOBO-
PUTH POJUTEISAM, YTO TOCJEC OMNEpaluu y WX pedeHka
Oyzer mepBas CTCIEHb TYrOYXOCTH M BBICTABIATH JTO
KaK JIOCTOMHCTBO M JOCTI)KEHUE KOXJICAPHON MMILIaH-
Taiuu. Takoe 3asBieHue, IO MEHBIIEH MEpe, O3HAYaEeT
BBOJIUTH POJUTENICH B 320y IeHHE.

Kak aprymMeHT B MoJib3y TPaBHJIBHOW YCTaHOBKH
MTOPOTOBBIX YPOBHEW TOKA HEKOTOPHIC «CIHCIIHATHCTHI»
MIPUBOST BOCTpUATHE (M Naxxe MOHWMaHue!) menoT-
Hoit peun KM-manmenToM Ha paccTosHUHM 6 M. DTO a0-
COJIIOTHO HeNpaBWIbHOE yTBepxkaeHue. Hacrosmunit
IIENOT UMeeT YPOBEHb 3ByKOBOro AaBienus 20-25 nb
V3] (20-25 ¢doHOB). A 3TOT ypOBEHb MHTCHCHBHOCTH
HaXOAMUTCA HI)KE MOPOTOBOIO YPOBHS CpabaThIBAHUS
nporieccopa B 40 n1b V3], T.e. mpomeccop mpocTo He
MOJXET €r0 «CIIbIILIATh» U, €CTECTBEHHO, YTO MPU TAKUX
YPOBHSIX 3BYKa DIICKTPUYCCKUE CTUMYJBI HE BBIpada-
ThiBaeT. Jlaxke 3aBbliieHHbIe YypoBHU THR He momoryt
ycnblmaTh menoT. B Hexoropeix cucremax KU ecthb
rporpaMmHasi BO3MOKHOCTh B pexume «IETIOT»
CHU3UTH YPOBEHb cpabaTbiBaHus mpoueccopa a0 20 n1b
VY3/I. Ho B mobom ciayudae To, uyro KM-manueHTHI
CIBIIAT W JAXKe MOBTOPSIOT, SIKOOBI HICTIOTHBIC CIIOBA
Ha pacCTosHUU 6 M, 3TO JHOO TPOMKHH WICHOT, JINOO
Tuxas pedb. CienoBaTeNnbHO, 0 Pa300PUUBOCTHU (U JaXKe
0 CIBIIIUMOCTH) HacTodAlei menotHoi peun KMU-

MAIMeHTOM Ha pacCTOSHUM 6 M HHKAaKOro W MIEroTa
OBITh HE MOJXKET.

Ecim xe BB cobeperecy npoBoauth [ITA y KU-
MayeHTa, TO NeNaTh 3TO CIexyeT TakK. Bo-mepBbIX,
He0OXO0JMMO 3HaTh, B KaKMX KaHajlax uMIivianta (12)
HaXOJATCS OKTaBHBIC TOHAIBHBIC CUTHAIBI (6-8). [Tocne
MOJYYEHUS «ayANOTPaMMBD» HAIO OITyCTHTH, €CIIH €CTh
peaKuus Wi MOAHATH, €CTIH €€ HEeT, IOPOTOBBIE YPOB-
HU Toka THR B COOTBETCTBYIOIIMX KaHAlaX W jaliee
noBTopsath [ITA ¢ mociemyromieit KOpPpEeKTHPOBKON
ANEKTPUIECKUX YPOBHEH JO TeX IOp, MOKa He Oymer
MOJy4eHa NOPOTOBas »JIEKTpUUECKas ayauo-
rpamma Ha 3ByKku ¢ Y3/] 40 nb.

EctecTBenno, Bo3nukaer Borpoc. HyxxHo nu mpo-
BOAMTH Takoe rpomosnakoe I1TA oGcnenosanue? Her,
He HyxHO. OHO Hejemno, MOcKoibKy, ecmu KU-
MAIIMEHT MOJXKET BBIOATH JOCTOBEPHBIE PE3YNIBTATHl B
takoM [1TA «obcnenoBaHum», TO HET CMBICIIA €T0 MPO-
BoquTh. Benp Takomy tonkoBomy KU -mamumeHTy MOX-
HO IIPOCTO II0/IaBaTh DJIEKTPUUCCKUE CTUMYIEI C TIPO-
rpaMMmbl «Maestro», ompeneuts B kKaxaoMm u3 12-tu (1)
KaHAJIOB ITOPOTOBHIC YPOBHM HAa TOK M 3alUCaTh UX B
nporpamme kak THR.

YTo KacaeTcs yCTAaHOBKHU DIIEKTPUIESCKUX ITOPOTO-
BeiX ypoBHe#d (THR), To mocrymath clieayeT Tak.
Omnpenenuts ¢ momonibio mporpammser HIYIT (ayawo-
MeTp, oTkanuOpoBaHHbIA Ha B&K yxe 4153) [3] ypos-
HU DJIEKTPHYCCKUX CTHMYJOB Ha IIOpOTe 3BYKOBOTO
muckomdopra u 3amucath uXx kak MCL. IToporoesie
ypoBHU 10 ToKy THR ycraHaBimBarOTCS Ha ypOBHE
10% ot MCL. Mo>xHO U MEHBIIE, TIOCKOIBKY €CTh Me-
JETTOBCKHE PadOTHI, TAC MOKa3aHO, YTO XK€ HYJCBBHIC
YCTAaHOBKH ITOPOTOB IMOYTH HE BIMSIOT Ha pa30opyu-
BOCTh peur. D10 moHsTHO ¢ ydetom MAP-Law, otkynma
U BBIPOCJIa MOsI MakcuMa: «Hu OmUH WMIUTaHTHPOBaH-
HBIN TIAIMEHT HE MOXKET HE CHBIIATh 3BYKH 1O Y3][
HECKOJBKO BBIIIE IIOPOTOBOTO YPOBHS cpabaThIBAHUS
nporieccopa». Kpusas MAP-Law oroOpakaeT 3aBu-
CUMOCTH 3HA4YCHHsSI TOKa OT Y3]] BXOZHOTO 3BYKOBOTO
curHanma. B Tex ke MenenmoBckMX paboTax cKa3aHo,
YTO 3aBBHIIMICHHAE TOPOTOBBIX YPOBHEHU IO TOKY yXyAIIa-
€T pa300pPUMBOCTh PEUYH, UTO TAKXKE MOHATHO u3 MAP-
Law.

Tak yTo nUHaAMUYecKHui nuana3oH mo Toky (MCL-
THR) B 15% — 3To0 ManoBato, a 20% — Kak ymopHO
PEKOMEHIYIOT HEKOTOPBIC «CIEUAIUCTBDY,  IPOCTO
Bpenut KU-mammenty. [Ipu 3aBBIIEHHBIX YCTaHOBKAaX
ypoBHeil THR 1o TOKy HpOMCXOIUT CY)KEHHE OITH-
MaJEHOTO AWHAMHYECKOTO JAWara3oHa M0 TOKY, B pe-
3yIbTaTe Yero MPOUCXOTUT CHKATHE IHHAMHYECKOTO
JIMarla30Ha PEYM IO 3BYKY M, KaK CIICACTBHUE, YXY/IIe-
Hue ee Bocnpuatus [1]. A Bemp mns KHM-nanuenra
KaXIbIH MUKPOOUT Jopor. KTo-To CMOKET HOIHOCTBIO
MMOHUMAThH PeYb W IMPH 3aBBIIICHHBIX MOPOTaxX IO TOKY
(criekTpanbHas W30BITOYHOCTh TPeOEHYATOH peud Be-
JUKa), HO €My JUI1 MOHUMAHWs PeYd HYKHO Oyaer
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npunarate Oonee 3HaumtenbHbie «listening effortsy.
JKute 6yner nocnoxuee. 3aueM Tak aenars? Benp «He
HaBpean» xe?

Bonpockl 31eKTpoayAMOMETPUU T.€. 3JIEKTPOTe-
CTUPOBaHMs KAHIUJIATOB HAa KOXJEAPHYIO HMMIUIAHTA-
U0 OBLIM PacCMOTpeHbl Hamu paHee [4]. bonee mo-
JpOOHO HEKOTOpBIE BOIPOCHI MOPOTOBOH MPOOIEMBI Yy
KHM-nanuentoB paccMarpuBarorcs B Hamel «llamsaTke»
[2].

BriBonbL:

1. IloporoBas ToHanbHas aynuomerpus y KU-
MalUEHTOB TPyLOEMKas U HeJlenas Ipoueaypa.

2. Tloporossle ypoBan 1o Toky(THR) ycranaB-
nuBaroTcs Ha ypoBHe 10% ot MCL, onpenenenHoro c
nomotipto mporpammsl LIYII (aynuomerp, oTkanuOpo-
BaHHBIN Ha B&K yxe 4153).
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THITHOTEPAIIHA B KOMIIAEKCHOM
AEYEHHH IMTATOXAPAKTEPOAOTHYECKOI'O
HEOEPXAHHSA KAAA

H.B. Cansiryes, H.A. 3yiikosa
PY/IH, r. MockBa, Poccusa

E-mail aBTropos: hypnosis@post.ru

DTO paccTpOMCTBO MO CBOEH CYTH OTHOCHUTCS K JH-
Kompe3y HeopraHmdeckoil mpupozpe (F-98.1) m xapak-
TEepPU3YETCsl MOBTOPSIOIIMMCSA MPOU3BOJIBHBIM WM He-
IPOU3BOJIBHBIM OTXOKACHUEM KaJla, OOBIYHO HOPMAalb-
HOM WM TIOYTH HOPMAJIBHOM KOHCHUCTECHIIMEW, B Me-
CTaX, KOTOpPbIE B IaHHOM COLIMOKYJIBTYpHOU Cpeze sB-
JISIOTCS] HEaleKBaTHBIMU M HEPUEMIIEMBIMHU TSl 3TOTO
[2], kak pe3ynapTaT NaTOXapaKTEPOIOrMUECKON PeaKIU
naccuBHoro mnporecta [1]. Ilpu coxpaHeHuu ncuxo-
TpaBMUPYIOLIEH CUTyaIu CcBBIIE 1-2 MecsieB gopma
pearupoBaHusl OT PEAKLHMHU MEPEXOJUT B HEBPOTHYE-
CKOEe CcOCTOsHHE (a 3TOMYy CIOCOOCTBYET HalIH4YUe
MM/, 4epThl OpPraHWYECKONM NCUXHMKHU: IMOBBIIICHHAS
BS3KOCTh aexra, MHEPTHOCTH, TYrOAyMHE, MEIIH-
TEJNbHOCTb, YIPAMCTBO, COMaTHUECKas MaToJIOTUsI) U
MOYET MPOAOJIKATHCS HECKOJIBKO JIET C (POPMUPOBAHU-
€M HapylIeHus TUYHOCTH [1], eciu He mpoBOAMUTCS He-
00X0IMMOE JIEUEHUE.

Knuanueckuid cnmyyail, NpuUBOAMMBIN aBTOpaMH,
wutoctpanus 3Q(HEKTUBHOCTA TUITHOTEPANTUH B KOM-
TUIEKCHOM JIUEHUH JaHHOH maTosoruu y peberka B. 9

net. OOpatuics ¢ MaTephlo ¢ xKalobaMu Ha «Kajloma-
3aHHEe W OOWJIBHBIM BBHIZEIICHHEM Kaja». M3 amamHesa
JKU3HU U 3a00JIeBaHUA, CO CIIOB MaTe€pPH U3BECTHO, YTO
B TIeproJi OEpEMEHHOCTH Ha 6-M MecsIle oTel peOeHKa
ycTpauBall 4acTO HEOOOCHOBAaHHBIE CKaHAAJbl, OCHO-
BaHHBIC Ha IOJ0O3PECHUH B M3MeHe. Math peOeHKa mc-
MBITHIBAJIa YaCTO SMOIMOHAIIBHOE HampshkeHue (0TMe-
qaJcs TpeMOp HaibIeB PYyK, 3aHKaHWE), KOTIa BO3HU-
Kan ckaHpai. Hazesdnach, 4To Bce M3MEHHUTCS MOCTe
poxnaenus peO&nka. [IpiTanack cebs YCIOKOWTH, T.K.
«HaKJIaJbIBAIach OIPOMHAas OTBETCTBEHHOCTh — IIOSIB-
neHue peObEéHka». PeOEHOK poauiics B cpok or 1-i Oe-
PEMEHHOCTH, 1-X HOpMaJbHBIX POJIOB, 3aKpHUYall Cpasy.
Bec npu poxxaennn 3500 r. Poc u pa3BuBaics cooTBeT-
CTBEHHO Bo3pacTy. Jlo IBYX JI€T OTHOLIEHHS MEXIy
POIWTEISIMU HANAIWINCh, HO 3aTeM «Ha IJla3aX y pe-
OcHKa CcTaqy MPOUCXOIUTH Y)KacHbIE CCOpBI: oTel] B.
MOT IOBHIPSATH B MaTh Pa3HbIC IpPEAMETHI, TOTHIMATh
PYKY, YHIXKaTh U OCKOPOJIATH». Manbuuk 0osjics oTLa
W, TIOPOii, BO3BpamIasch U3 JETCKOTO cala Jake TOBO-
pun Marepu: Mama naBail He moWnéM nomoi». Torna
B. u «Haganm maykath TPYCHKH Kalom», HO MaTh HE
MpuaBaiga dTOMY 3HaueHUs, JyMaia, 9To «MaJeHbKUI
emgé, 9To npouacrt...». B 2009 r. ona mpuHsana perre-
HUE O Pa3BoJIe, U yIlIa ¢ PEOEHKOM KUTh K POIUTEIISIM.
[Tocne odunmanproro passoaa B 2010 r. kazanock, 4To
Bcé OyneT xopouio u y B. cramu ypexarscst nposiBie-
HUS DHKoIpe3a. PeOEHOK KpoMe cajMKa Imocelnai pas-
JUYHBIE KPYXKKH, TOTOBWICA K 1kojie. Ho yxe ¢ Hava-
Ja TIOCEMICHUS MIKOJNBI (HOBas OOCTaHOBKA W HOBBIC
JIETH, CTPOTHE MpaBUiia MOBEACHUS) SHKONPE3 3aMETHO
YCHTHIICSA: «HA4YaJloCh OOMIIBHOE HEKOHTPOIUPYEMOe
BbIIeTieHHe Kajiay. Co CJIOB MaTepH «TaKHhe CepbE3HbIE
MepeMeHbl B KH3HU Maibunka (ydeba B INKOJIE) H
CIIPOBOLIMPOBANIM  o0ocTpeHue Oose3nu». [lepuoauye-
ckd, B.,xuBs ¢ MamMol 0e3 OTIa, «KOMMUPOBAJ €ro 1o-
BEJICHHE B OTHOIIIGHWH MaTepu: Tpy0do ockopOysan eé
(«B aHayormyHoM (opmatey), MOJHUMAT PYKY... Ilo-
TOM COXaJleJ M TepexuBall, YTO Tak moctynui. M B
CIOpe C IpY3bsIMH WIN OJHOKIACCHHUKAMH BeNl ceOs
arpeccuBHO, CIOP OBICTPO TEPEXOAUT B CCOPY «C
OCKOPOJICHISIMUA U KyJakaMm». Bce MOmBITKE MaTepu
OOBSACHUTB, YTO HENB3sl Cpa3y APaThCs, & MOXKHO paz-
PELIUTH CHOp CJIOBaMH, - HE JaBajH MOJOKHUTEIHLHOIO
pesynbTara. B. Mondan u He Kenaj ciymarh MaTh. bo-
UTCSl, YTO MaTh €ro OPOCHT, T.K. BpEMEHHO yexajia Ha
3apabotkn B MockBy. OHa CTpOWT IJIaHBI BHIMTH 3a-
MYX U CO3/1aTh HOBYIO CEMBIO C JIOOMMBIM YEJIOBEKOM
U CBIHOM, KOTOPBIN NPOSABIIAET UHTEPEC K OTUUMY, Td-
HETCs K HEMY».

[Ipu mepBUYHOM OCMOTpE B KIMHHYECKOW Oecene
CMOTpPHUT Ha Bpada U3 O] JOObsS, HEMHOTOCIOBEH, HO
YTBEpAUTEIHHO KHBAET T'OJIOBOM Ha BOMPOC O HEOOXO-
JIUMOCTH JiedeHus. [IoTHOCThI0 OPUEHTHPOBAH B MeCTe,
BpEMEHH W TIPOCTPAHCTBE, COOCTBEHHOH JMYHOCTH.
WHTennekT cooTBETCTBYET BO3pPAcTy M MOJYYEHHBIM
3HaHUAM. [loaTBEp)KIaeT «CBOIO YIPSIMOCTE)» B Xapak-
Tepe U «HEMPUMEPUMOCTB» B Pa3pelleHHH KOHMIHK-
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TOB IIyT€M KOMIIPOMHCCOB, NEpEyOeKICHHUS, CIOBEC-
HBIX CIIOPOB, a «He KyjakoB». Cornamaercs U3MEHATh
CBOE ITOBEICHHUS : «IIBITATHCS TOTOBAPHBATHCS HA CIIO-
Bax, a He KyJaKaMH OTCTauBaTh CBOIO NPaBOTY HIIU
COTJIaIIaThCs C MPaBOTON MpUSATENeH, Mpru3HaBas CBOU
omnOKmy. JloCTynHBI aOCTPaKTHO-IOTUYECKHE IOHS-
THSA. OMOIMOHAIILHO Ja0WieH. SIBIeHHs SHKOMpe3a
noxareepkaaer. Ho He Bcerna cocoOeH peryimpoBaTh
KaJIOBBIACIICHUE M KOHTPOIHUPOBATH CeOS MPH MO3BIBAX
«TIOKaKaTh». ['0TOB BBINOJIHATH BCE YCJIOBUS JICUEHUS
(mpuem nekapcTB, (QYHKIIMOHAIBHBIC TPEHUPOBKH, Ce-
AHCBl BHYILIEHHUS] U CaMOBHYIIEHHUS), PELIUTENBHO KHU-
Bas IOJIOBOI B 3HAaK COIJIACHsl.

KomekcHoe neueHuss Havainoch cpa3y Tocie
0OCMOTpa C Pa3bCHUTEIFHON TICHXOTEPAIN M BHYIIIE-
HUs HasiBy. OCHOBHBIE CYITECTHM HasBy, a 3aT€M B
runHo3e (15 ceaHCOB Ha Kypc) ObUTM HAINpaBJICHBI Ha
pealn3alrio MPaBUIBHBIX CTEPEOTUIIOB TMOBEACHUS B
KOH(IUKTHBIX CHUTyalWsAX, YMEHHUIO MpPOIIATh OOWIHI,
MPUMEPATHCST ¢ OOMTUMKAMH, IOCTOSHHOMY CaMo-
KOHTPOJIIO K ITO3BIBaM Ha JAe(eKaluio, TUTHCHE U BEI-
MOJIHEHUIO (PYHKIMOHAJIBHBIX TPEHUPOBOK (yaeprka-
HUIO MPOJOJITOBATOTO IpeAMeTa, HalpuMmep, KapaHia-
ma ¢ MIaJKUMU KOHIIaMH, B aHyce 5-10 MHUHYT exe-
ITHEBHO B TEUCHHE Mecsma). MennkaMeHTO3Hoe Jede-
HHUE OCYIIECTBISUIOCH MPUEMOM TaHTOTraMa U pacTBOpa
HEYJENpuiIa B MaJbIX Mo3ax. [lomokuTenpHas quHaMu-
Ka OblIa yXe uepe3 Hajento. B TeueHue 2-x Mmecsdien
OCHOBHAsI CHMIITOMATHKA PEIyIHPOBAIIACE.

Karamnues uepe3 1 roa: co cinoB marepu, y B.
«...’HKOTpE3 YCTPaHEH, YIy4YIIWIOCh ITIOBCICHHE B
IIKOJILHOM KOJIJIEKTUBE U YCIIEBAEMOCThY

JIurepatypa:

1. Bysuos M.U. Henepxanne Moun u kama. — M.: M,1985. — 184 c.

2. MmHorooceBas KiacCHMHUKAIMS TICHXUYECKAX PACCTPOUCTB B JIET-
CKOM M TIOZIPOCTKOBOM Bo3pacTe. Kiaccupukamus NMCHXHYECKHX U
MOBEJCHUECKUX PACCTPOICTB y A€TeH U MOJPOCTKOB B COOTBETCTBUU
¢ MKB-10: yu. ITocobue. — 2-e n3manue., uctp. — M.: Cmsic; U3na-
TENBCKUH HEHTp «Akanemus», 2008. — 408 c.

3. Mlaneko I'I'. m ap. DHKONpPE3 HEOPTraHWYECKOH TPUPOABI y JETEH,
2006.

IKCIIEPHMEHT

OILIEHKA TAKTHUABHOHM
YYBCTBHTEABHOCTH

IIPU MOJAEAUPOBAHHH MHTPEHH

HA KPBICAX C TOMOLIMCTEHHOMHEH

L.P. AHukuna, E.B. I'epacumosa, O.B. “Arxoenesa
KdY UPMub, r. Kazans, Poccua

E-mail aBTopoB: a-olay@yandex.ru

T'oMomnmcTenHeMust — 3TO COCTOSIHHE C TTOBBIIICH-
HBIM OT (PU3UOIOTUYECKH TOITyCTHMOM HOPMBI COAEp-
KaHHEM TOMOIIMCTEeNHA B IazMe KpoBH (KocTiouenko,

2003). B Hacrosiiee BpeMsi aKTyaJbHBIM SIBIISICTCS BO-
MIPOC, CBSA3aHHBIN C UCCIICIOBAHUEM Pa3BUTHS MUTPECHU
y OONBHBIX ¢ TOMOUMCTEWHEMHEMHEH, T.K. M3BECTHO,
YTO MHOTHE MAIIMEHTHl C TOMOIUCTEHHEMHUEH CTpaIaloT
MUTPEHEBBIMU OO0JIIMH. MHTpEeHb — HEBPOJIIOTHUECKOE
3a0oneBanne, HauboJiee 4YaCTBIM W XapaKTePHBIM
CHMIITOMOM KOTOPOTO SIBIISTIOTCS MN30IUYCCKUE FITH
peryJsipHBIC CHIIBHBIE M MYYHTEIbHBIE MPUCTYIBI TO-
JIOBHOW 0OJM B OJIHOW (pelKo B 00EHX) MOJIOBUHE TO-
JIOBEI, 9TO OOYCIIOBJICHO PACIIMPEHHUEM COCYIOB TBEp-
JIOW MO3TOBOM OOOJIOYKH, YBEIMYCHHEM AaMILTUTYIbI
MyJIbCOBBIX KoseOaHuit COCYAHMCTOM CTEHKH
(Harrington et al., 2011).

I[lenpro naHHOW pPabOTH SABISETCS H3ydYCHHE
B3aMMOCBSI3M HapyIIeHWs OOMeHa TOMOLMCTEMHA U
MUTPEHBIO Y KPHIC.

Pabora Obua mpoBesieHa Ha OENBIX KpbICax JTUHUH
Wistar. JIs co3maHus DKCIEPUMEHTAILHOW MOJCIH
TOMOLMCTEHHEMHHN HCIIONB30BAJICSI METHOHHH, KOTO-
pBIi B X01€ METa0OIM3Ma IPEBPaIaIcs B TOMOIHCTE-
ud. JXuBotHble ombrTHOW rpymmel (N=10) moaydanu
METHOHHWH C MUIIeH (cyTouHas nmo3a 7,7 I/KT) TeUeHUH
21 cyrox (DeVriese, 2004). KouTposibHas rpyrmiia
(n=10) maxommmach Ha CTAHIAPTHOM pAaIMOHE IIMTa-
HusA. Korma OMOXMMHMUYECKHH aHaJIM3 TOKa3bIBal yBe-
TUYeHUE TOMOITICTENHA B KPOBH AKCIEPHUMEHTAIBHBIX
KHBOTHBIX MPUMEPHO B 5 pa3, KUBOTHBIE 3a0Wpanch
Ha OMBIT. MUTpEHb BHI3BIBANIACH BBEJCHUEM HUTPOTIIH-
[epruHa BHYTPHOPIOIINHHO U3 pacdeTa Ha BeC KPBICH —
10 mr/kr.

TaxkTHabHAS YYBCTBHUTENHLHOCTH OICHUBANACh C
noMompo Tecra «Bomocku @pes», KOTOpPBIA Mpena-
CTaBJIAIOT CcO0OW HA0Op CHENUATBHO IMOA00PaHHBIX
TpaJIyHpPOBAaHHBIX BOJOCKOB M HICTUHOK, NMPHKPEILICH-
HBIX TI0J TIPSIMBIM YTJIOM K PYyKOsITKe. TecTupoBaHme
MPOBOJMJIN Ha KOXE ¢ BHOpHCCAaMH, B 3aBUOPUCCHOM
30HE (C TPEABAPUTENHHO yJalNeHHOU mepcThio). [lo-
CJIeJIOBATEIIBHBIM TIEPeOOPOM BOJIOCKOB BCE OOJIBIIETO
IraMeTpa (COOTBETCTBEHHO W CHJIBI JTABJICHUS) OIIpe-
JeNcsl TOpor OOJEBOH WyBCTBHUTEIHHOCTH, TPH TPEX
MTOJIOXKHUTEIBEHBIX OTBETAX HA Pa3IpakKUTEIb.

TecT Ha TaKTUIBHYIO YyBCTBUTEIHHOCTH MOKA3al,
4YTO B KOHTPOJIE MOPOr OOJIEBOI YYBCTBUTEIHLHOCTH C
MPaBO# W JIEBOW CTOPOHBI BHOPUC HE OTIIMYAICS U CO-
craBui 3,4+0,2 mxM. IIpu BBeZeHUU HUTPOTIMIIEpUHA
TaKke He HAOII0aeTCs aCCUMETPHUN B UyBCTBUTEIBHO-
CTH, HO CPEIHUI MOPOT UyBCTBUTEIBHOCTH JOCTOBEP-
HO cHUXkaetcs 10 2,340,2 mxm (p<0,05), oTHOCUTENBHO
HavyalbHBIX 3HadyeHWd. HaOmromenne B TeueHue 3-X
JacoB IMoOKa3alo ocnadineHue dpdexra co BpeMEHEM,
qTO COrjiacyeTcs C JINTEPATYyPHBIMHU JaHHBIMH
(Harrington et al., 2011).

VYV KMBOTHBIX ONBITHOM TIPYHIBbI IOPOI YyBCTBU-
TENFHOCTH OBUI TOCTOBEPHO HIDKE KOHTPOJBHBIX 3HA-
yeHu# u coctasuia 2,5+0,1 mxwm. [Ipu BBenenun Hutpo-
TJIUICPHHA )KUBOTHBIM OTIBITHOW TPYIITEI HAOMIOAAaIOCh
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YBEJIIMYEHUE [10POra 4yBCTBUTEIBHOCTH OTHOCHTEIBHO
HayaJbHBIX 3HaueHuil. HaOmomeHwe B TeueHue 3-X
4acoB BBISBUJIO IMHUK U3MEHEHUH Mopora 4yBCTBUTEIb-
HOCTH 4epe3 2 yaca MOocje BBEJICHHUS HUTPOITIHLIEPUHA
(3,240,2, p<0,05). AnanoruuHele U3MEHEHHs HaAOIIO-
JIaIUCh MIPU TECTUPOBAHUU 3aBHOPHUCOBOI 30HBI y XKU-
BOTHBIX B KOHTPOJIBHOM M ONBITHOM rpynnax. M3mene-
HUSl TaKTUJIBHON UYBCTBUTEIBHOCTH Yy XHBOTHBIX C
MO/JIEIIBI0 TUTIEPTOMOLIUCTEUHEMHUHU 00CYKIAI0TCSL.

Pabora moanepxana PH® Ne 14-1500618.

H3YYEHHE INOBEAEHHS JXKUBOTHBIX
IMOABEPTIIINXCH PAHHEH
U30PAYPAHOBON AHECTE3HHU

B OABPAKTOPHOM TECTE

E.B. I'epacumosa, K.C. Koposeea,
O.B. SIkoenesa, I.d. Cmoukxosa

Kazanckuii dpenepasbHbI yHUBepcUTeT, I. Kasans, Poccus

E-mail aBTopoB: Gerasimova.El.201 1@yandex.ru

Cuuraercsi, 4TO OOJIBIIMHCTBO COBPEMEHHBIX aHe-
CTETUKOB 0e30macHbl Al OOECTedeHUs] Hemocpen-
CTBEHHOM IIENIM AaHECTE3UH U IIOCJICOINEPAI[IOHHOTO
nepuoga. OnHAKO MPU OLEHKE JOJITOCPOYHBIX BO3ICH-
CTBHI BO3HMKAET Bce OOJIbIIE MPOOJIEM U HETaTUBHBIX
IIOCIIEAACTBUN CO CTOPOHBI HEPBHOM CUCTEMBI U HEUPO-
KOTHUTHBHOH (PyHKIIMH, OCOOCHHO y HOBOPOXKICHHBIX
U JIeTell paHHEro Bo3pacra.

Ifenpr0o maHHOTO HCCIEAOBAHUS OBUIO U3Y-
YEeHUsS] BIUSHUS paHHEH aHecTe3nu H30(QUIypaHOM Ha
MaMsTh )XUBOTHBIX.

Pabora Obla poBesicHa Ha Kpbicax juHun Wistar.
ONBITHYIO TPYIITy XHUBOTHBEIX (n=22) B Bo3pacte 4-5
JTHEH Tocie poXKIeH!s TIOMEIIalii B CTEKIISTHHBIN O0KC,
U B TeUeHHE 6 4acoB momaBanu m3oduypas 1,5% c Bo3-
nyxoM. KoHTposbHYIO rpymnmy *KMBOTHBEIX (n=19) Toro
K€ BO3pacTa IMOMEIaNnd B CTEKISTHHBIH OOKC ¢ MOCTO-
SSHHOW To/1aueil Bo3ayxa Ha 6 yacoB. Temmeparypa B
Ookcax mozanepkuBajiach Ha ypoBHe 37,5-37,8°C. Te-
CTHPOBAHHE MPOBOJIMWIOCH Ha B3POCIBIX JKUBOTHBIX B
Bo3pacte 60-70 gHeil mocue poxxAeHHUS.

[IpoBoawan HecomMaabHBIA BapUAHT OJbPAKTOP-
Horo TecTa. B kneTky nomemianu 1 6aHOUKy ¢ CHIIBHBIM
3amaxoM (3(UpHOE MAaCIO MSATHI), MOCIE YEro Ca)xallu
>)KuBOTHOE. [IpoBoannu 5 mocienoBaTenbHbIX TPEX MH-
HYTHBIX CECCUM C IIEPEPHIBOM B 15 MUHYT AJI1 CEHCOp-
HOU aJlanTaluy )KUBOTHOrO. Bo Bpemst mectoit ceccuu
0aHKy ¢ 3()UPHBIM MacliOM MSATHI 3aMEHSUTH aJIbTEpHA-
TUBHBIM 3amaxoM (3(HUpPHBIM MacjoM IHXTH). Peru-
CTPUPOBAJIH JATCHTHBIN MEPHOJ HAXOXKICHHUS IPUMaH-
KU ¥ BpeMs HCCIeI0BaHus 3amaxa (B CeKyHIax).

Cratuctudyeckuil aHanM3 pPe3yibTaTOB: KPUTEPHl
Manna-Yutan (Pu<0,05) — mis He3aBUCHMBIX BBIOO-

pok, kputepuii Bunkokcona (Pw<0,05) — nnst cBsizan-
HBIX BBIOOPOK.

HUccnenoBanne B «Onb(hakKTOPHOM TECTE» MOKa3a-
JI0 3HAYMMOE YMEHBIICHUE CPEIHEr0 BPEMEHH OOHIO-
XHMBaHUS KOHTPOJBHBIMH KMBOTHBIMU OQHOYKH C 3a-
maxoM co BTOpo# mo maryw ceccuro (Pw>0,05) (mo
CpPaBHEHUIO C INEPBOM ceccuil, Koraa sl KpbIC TECTH-
pyeMmblii 3anax 3(pUpHOro Macia ObUT HE3HAKOMBIM €).
Bpems wucciemoBaHust coctaBuio: 1-1 ceccust —
14,01+£1,44 ¢, 2-9 ceccus — 10,31+2,03 ¢, 3-1 ceccus
10,26+2,33 ¢, 4-1 ceccus 9,01+1,78 c, 5-9 ceccus
8,68+1,97 c. IIpn 3ameHe GaHOUKH C IPyrHM dPUPHBIM
MacioM (6 ceccusi) BHOBb OTMEYAeTCSl yBEIMYEHUE
BpeMeHH oOHIoxuBaHua Oanouku (11,94+2.34 c), 3Ha-
YUMO HE OTJHMYarouieecs OT BPEMEHHU OOHIOXWBaHUS
0aHOYKM C TIEpBBIM 3amaxoM B 1-if ceccun TecTUpOBa-
HUSI )KUBOTHBIX. OHAKO y JKUBOTHBIX OIBITHOH TpyIi-
el MOJO0OHON IWHAMHUKK He HaOmojganock. Bpewms,
MOTpaueHHOE Ha U3yYEeHUE C TIEPBOH 110 MATYIO CECCHIO,
3HauYMMO He MeHsuiock (Pw>0,05). Bpems uccrnenosa-
HHS cOCTaBMIIO: 1-1 ceccusa — 9,22+2,08, 2-s1 ceccust —
6,94+1,22 ¢, 3-1 ceccus 6,01+1,55 ¢, 4-1 ceccud
5,05%1,34 ¢, 5-1 ceccus 10,77+2,09 c. IlpenwsBneHue
HOBOT'O 3amax B 6-10 CECCHIO TaK)Ke HE BBI3BAJIO 3HAYH-
MOT0 YBEJIMYEHHS BPEMEHH HUCCIIEOBAHUS U COCTABHIIO
9,72+1,92 ¢ (Pw=0,05). IIpu cpaBHEHHH BPEMEHHU HC-
CJIeIOBaHMs y KOHTPOJBHOM M ONBITHOH Ipyni B 1-to
CECCHIO OBIJIO BBISBICHO 3HAYMMOE OTIUYHE, KUBOT-
Hble€ KOHTPOJBHOM TIpYNIBbl TPaTWIA Ha H3Yy4EHUE
OomnblIe BpeMeHH.

[laHHblEe pe3ynbTaThl MOTYT CBHUIETENBLCTBOBATH O
BO3MOJKHOI ONb(aKTOPHOM TUCKPUMHHAIIMK WM O TI0-
HIDKEHHOM HCCIIeIOBATEILCKOM aKTUBHOCTH >KHUBOTHBIX
MOABEPTIINXCS paHHEH U30(TypaHOBOI aHECTE3UH.

Pabora BbImONMHEHa 3a CYET CPEACTB CYOCHIUHM, BBIICNICHHOI
Kazanckomy (enepanbHOMY YHUBEPCHTETY JUISl BBIOJHEHUS
TOCYJJapCTBEHHOTO 3aJaHus B cdepe HaydHOH MAEsTENbHOCTH;
TaKxke paboTa mojmepxana rpantoM PODOU Ne 14-04-31344.

HCCAEOOBAHHE CKOPOCTH CO3PEBAHHS
CEHCOPHO-IBHI'ATEABHBIX PEPAEKCOB
Y KPBICSAT C THITIEPTOMOIIHCTEHMHEMHEH

A.M. 'unemymounos, H.H. XaepmomHos,
O.B. “Ixoenesa, E.B. I'epacumosa

Kazauckuii ([IpuBoaxkckuti) @Y, r. Kazans, Poccusa

E-mail aBTopos: a-olay@yandex.ru

PanHMil TIEPHOM KU3HU MHOTHX MIICKOIUTAIOIIHX
JKHBOTHBIX — 3TO BPEMsI, KOT/Ia B TOBEICHUU TPOUCKOJIAT
OYEHb Ppe3KHe W3MEHEHHs, OOBIYHO Hambojee 3HAYH-
TEJIbHBIC U3 BCEX, IPOUCXOANIMX HA MPOTSDKEHUU KU3-
uu (ManuHoBckast, 2014). TomorucTenHeMusT — 3TO
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3a00NICBaHUE, CBA3aHHOE C TOBBIICHHBIM COACPKAHUEM
roMonucrenHa (0oxee 15 MKM/T) B TuIa3Me KpOBH, OC-
HOBHBIM MECTOM MOBPEXKIAIOIIETO ICHCTBHS KOTOPOTO
OKa3bIBaeTCs BHYTPEHHSA CTEHKA COCYHOB. Tarke of-
HHUM U3 €r0 CUMIITOMOB SIBJISICTCSI HAPYILICHUE KOTHUTHB-
HBIX (YHKIWA, KOTOpOE TaK WM WHa4Ye OyIeT MpOsiB-
JSITBCS B OPHEHTUPOBOYHO-IBUTATETIFHONH aKTHBHOCTU U
MelKoi MoTopuke xuBoTHOTro (Herrmann, 2006).

I[lenpro Hamel pabOTH SBIIOCH HCCICIOBA-
HHE CKOPOCTH CO3PEBAHUSI CEHCOPHO-IBUTATEIHHBIX
CHCTEM y KPBICSAT B HOPME M C THIIEPTOMOLNCTEHEMH-
eil.

Pabora Oblia mipoBeaeHa Ha Kpbicax guaun Wistar
B Bo3pacte oT 0 g0 9 ;mHel, BBIpalICHHBIX B YCIOBHAX
BuBapusi KOV npu cBoOOIHOM JIOCTyIE K MHUIIEC U BO-
Je, a TaKKe ECTCCTBEHHOM YepelIOBAHUU CYTOYHOH
OCBEIIEHHOCTH. MoJennpoBaHie TOMOLMCTEUHEMHH Y
kpbic. CamMOK B TeueHue 3 HeAeNnb B CTaHAAPTHOM pa-
[IUOHE MUTAHUS MOJTyJald METHOHHUH B 1o3e 7,7 T/KT B
cytku. Ha 21-22 nenp mocne Hauajga JAHHOW JHETHI
MIPOBEPSUICS YPOBEHb TOMOIMCTEHHA B KPOBU JKHBOT-
HBIX. Ecnii ypoBeHs TOMOIIMICTEHHA B KPOBH YKHBOTHO-
ro Obu1 Beime 30 MKM/KT, K CaMKe ITOACaKUBAJIA CaM-
ma I pa3MHOKEHHS M KpPBICATA OT ATOH CaMKH BXO-
IVWJTH B OTIBITHYIO TPYIy. [leTeHBIN OT caMOK KPBIC,
HAaXONUBIINXCS Ha CTAaHAAPTHOM pALUOHE ITHTAHWS,
BOIIUTH B KOHTPOIBHYIO TPYIIITY.

CKOpOCTh CO3peBaHHS CEHCOPHO-ABHTATEIBHBIX
pedIeKCOB B MEPHOA BCKAPMIUBAHUS U3ydalldl CIIEAY-
foleil 6atapeeil CTaHIAPTHBIX TECTOB: IMEPEBOpPAYHBA-
HUE Ha IUIOCKOCTH, OTPHLATEIBHBIA T'e€OTaKCcUC, n30e-
ranue oOpbIBa, peakIys Ha aKyCTHIECKAN CTHMYJI, Ma-
SITHUKOBBIA peduiekc U 000HATEIbHBIN pediekc. Omnbl-
THI TIPOBOIUIN 1 pa3 B IEHH O MOJTHOTO (popMUpoBa-
HUS pedIeKcoB Mo yka3aHHBIM TectaM. CTaTHCTHYe-
CKMHM aHalM3 pE3yJIbTaTOB: KpuUTepuid MaHHa-YWUTHH
(Pu<0,05) — st HE3aBUCHMBIX BBIOOPOK.

B tectax, mpoBOAMMBIX B paHHUU MEPHUOJ pa3BH-
TAA KUBOTHBIX (P2-P9) moCTOBEpHBIX W3MEHEHHU
MEXJy KOHTPOJIBHOW W OMNBITHOW TpymHmoi ObUIO He
BEISIBIICHO JIMIIB B ABYX TECTaX: OTPHIATEIHHEBIA Teo-
TaKCUC M PEaKlMU Ha aKyCTHYeCKui cTumyn. B Ttecre
«TIepEeBOpPAYMBAHNE HAa IUIOCKOCTH» HE HAOII0IaeTCsI
JOCTOBEPHBIX OTIUYWI B ITHE POPMHUPOBAHUS pedIiek-
ca (6,7 u 6,8 mHEl MOCNE POKICHNUS), HO HAOIIOMaeTCs
OTJIMYHE B CKOPOCTH BBIMOJTHEHUS pediekca. Tak B
KOHTPOJIbHOM TpyIie nepeBopaunBatorcs 3a 1,61+0,18
cek (N=32), a B ombITHOH rpynme 3a 2,67+0,21 cex
(n=44, Pu<0,05). B Tecte «u3beranue OOpPbHIBa» MbI
HaOdromaeM 3aMeiicHue (popMHpoBaHHA pediekca B
ONBITHON rpynne. Pe3ynpTaThl TecTa «MasTHUKOBBIN
pedrexcey Ha 9-i JeHb MOKa3allH, YTO Y ONBITHON TPYI-
bl KOJIMYECTBO MOBOPOTOB TOJIOBBHI 32 MUHYTY HOCTO-
BEPHO MEHbILIE, YeM Y KOHTpoabHOU (Pu<0,01).

Takum 06pa3zom, IpU OLEHKE COCTOSHHS HEBPOJIO-
TMYECKOTO Pa3BUTHA Ha PAHHUX CPOKAX Pa3BUTHUS Y
KUBOTHBIX ONBITHON TpyMIbl ObUIO OTMEYEHO 3HAYM-

MO€ OTCTaBaHHWE B PAa3BUTUH II0 CPABHCHHUIO C KOH-
TPOJIbHBIMH JKUBOTHBIMH.

Paborta BBIMONHEHa 3a CUYET CPENCTB CyOCHIONM, BBIAEICHHON
KasaHckoMy (QeznepaqbHOMY YHHMBEPCHTETY I BBIIOJHCHUS
rOCYIapCTBEHHOIO 331aHus B cdepe HaydHOH IEATeNbHOCTH M
noanepkana PHO 14-1500618.

IMPOIIECCBHI SHAOITUTO3A
CHHAIITHYECKHX BE3SHKYA B
ABHTATEABHOM HEPBHOM OKOHYAHHH
MBIIIIH ITPH S9KCIIEPHMEHTAABHOM
CAXAPHOM OHABETE

O.B. froenesaq, E./l. Kypmawosa
Kazanckuti ([TpuBoaxkckuii) VY, r. Kazaus, Poccua

E-mail aBTOpoOB: a-olay@yandex.ru

Caxapusrii quadet (CJ1) — 3To sHIOKpUHHOE 3200-
JICBaHUE, XapaKTEepPHU3YIoIleecs IOBBIIICHHEM YPOBHS
caxapa B KPOBH BCIICICTBHE a0COIIOTHOTO FITH OTHOCH-
TENFHOTO NepHINTa WHCYJINHA — TOPMOHA MOKEIY-
nmouHoi kenesbl (Vincent et al, 2011). OHO BBI3bIBaET
(hyHKIIMOHAIEHBIE ¥ MOP(OJIOTrHYECKHE W3MEHEHHUS B
pPa3NUYHBIX OpraHax M TKAaHAX, BKIOYas HEPBHYIO,
CEPJICYHOCOCYTUCTYIO ¥ MBIIIEYHYO crcTeMbl (Vincent
et al., 2011). B psae ucciemoBaHuii ObLIM ITOKa3aHbBI
Mopdosornyeckue W (YHKIIMOHAIbHBIC HM3MECHEHUS
HEPBHO-MBIIICYHOTO CHHAICA KaK Ha Ipe-, TaK U MOCT-
CHHANITHYCCKOM YPOBHSIX, BKIIOYAIOIINE KaK HapyIie-
HUS CEKPEIH MEeIUaTopa, CHIKCHUE YKCIIPECCUH alle-
THIIXOJIMHOBBIX PEIENTOPOB U aleTHIXOINHICTEPA3bl,
YMEHBIIIEHHE YHWCla CHHANTHYECKHX Be3ukysn (Said,
2007).

[enpio pa®oOTH SBWUIOCH HCCICIOBAHUE ME-
JICHHOTO MAaCCHPOBAaHHOTO SHOIKTO3a B HOPME U TPH
skcriepuMeHTabHoM CJ B amadparMaibHON MBI
MBIIITH.

Marepuan u METOIBI. DKCIEPHUMEHTHI MPOBO-
VT Ha HM30JMPOBAaHHBIX HEPBHO-MBIIIEYHBIX Mpema-
parax muadparManbHON MBIIIIBI JIA00OPATOPHBIX OENBIX
Mblliend. s uccieoBaHUs MNPOLIECCOB AK30LUATO3a
CHHANTHYCCKUX BE3UKYNI B JBHUTATEIbHOM HEPBHOM
OKOHYAHHWH HCIIONB30BalH (DIyOPECHEHTHBIN MapKep
FM 1-43 (3 MkM), KOTOpBIA OOPATHMO CBSI3BIBACTCS C
MPECUHANITHYECKONH MeMOPaHOU W BO BPEMsI SHAOIMTO-
3a CHHANTUYECKUX BE3WKYI OKa3bIBACTCS BHYTPH HEPB-
HOW TepMHUHAIH («3arpy3ka» TepMuHaiu). Perucrpa-
[UIO CBCUCHHSI HEPBHBIX OKOHYAHUI MPOBOIWIU C I0-
Mompio MuKpockoma AxioScope Al («Carl Zeissy,
Iepmanusi), OCHAMIEHHOTO OBICTPOAEUCTBYIOIICH wep-
HO-Oenoii  Bupeokamepoit AxioCam MRm («Carl
Zeiss», I'epmanus). Bce HaOmMogeHUs MPOBOIUIN
TOJBKO Ha MOBEPXHOCTHO-JIEKANUX HEPBHBIX OKOHYA-
HusX. OUEHUBAIH CPEAHIOI WHTCHCHBHOCTH CBEUCHHUS
Ha y4JacTKe HepBHOW TepmuHanu anuHou 10-20 MM B
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OTHOCUTENBHBIX eIUHHULAX (0.€.), OLCHUBAsl CBEUCHUE
nukcenst oT 0 mo 256. [yia ucciegoBaHus poiid Mel-
JICHHOTO MYTH 3HIOLUTO3a CHHANTHYECKUX BE3UKYII
UCIIOJIb30BaNIM OJIOKATOp TJIMKOTE€H CHHTA3 KUHAa3bl 3
(GSK3) — 1-azakenpaullone (pupma Sigma) B KoHIIEH-
Tpauuu 2 MKM.

PesynbpTaThl HCCIIeTOBAHUSA.

Ilokasarenem 3arpy3ku kpacurens B HO mpu
SH/IOLIUTO3€ CUHANTHUCCKUX BE3UKYJ SIBIISIOCH IOSIB-
JIEHUE XapaKTEPHOIO CBEUCHUSI HEPBHBIX TEPMUHAJCH.
Jis aHanmu3a MHTEHCHUBHOCTH NPOLECCOB HHIOLUTO3a
UCIIOJIb30BAJIM TPU NPOTOKOJIA «3arpy3KH» KpacHUTels.
Y KOHTpOJIBHBIX )KUBOTHBIX IpU fnobaBineHnn FM 1-43
BO Bpems ctumyisinuu (1 muH, 50 I'n) cBeueHune HEpB-
HBIX TepMUHaNed coctaBuio 85+3 o.e. (n=14); mpu
Jn00aBlIeHUH KpacuTeldss Ha 7 MHUH IOCIE OKOHYaHHUS
CTUMYJALUU — 5612 o.e. (n=15); mpu mo6aBieHUN Ha
BECh MEPHUOJ BO BpeMs CTUMYJILUU U MOCIE €€ OKOH-
ganusa — 87£3 o.e. (n=13). Y XUBOTHBIX C SKCIIEPUMEH-
TasbHBIM CJl IPOUCXOUIIO YCUIIEHHE CBEUEHUS! HEPB-
HBIX TEpPMHUHAJEH MpHU BceX IMPOTOKOJAX <«3arpy3Ki»
kpacurens: 99+£3 o.e. (n=10, n<0,05), 6542 o.e. (n=7,
n<0,05) u 96+2 o.e. (n=8, n<0,05), COOTBETCTBEHHO.

H3BecTHO, YTO B HEPBHOM OKOHYAHHWH MBIIIU TIPH
BBICOKOYACTOTHOW CTUMYJISIIMKM HaOJt0aeTcs mpeoo-
JagaHue OBICTPOTrO PHJIOIUTO3a Haj MeieHHbIM (Betz,
Angelson, 1998). HenaBuue mcciieoBaHus IIOKa3aiH,
yro GSK3 sBisieTcst CymeCTBEHHBIM (DaKTOPOM ISt
3aIycKa MEAJICHHOTO ITyTH 3HJOIUTO3a B PE3ysbTaTe
pedochopunuporanus gunammaa 1 (Clayton et al.,
2010). Oxka3anoch, 4TO IpeABAPUTENIBHAS HMHKYOAIUs
HEpBHO-MBIIIEYHOTO TpenapaTta B Oimokarope GSK3 -
1-azakenpaullone we BiMsuIa Ha CBEYCHHE HEPBHBIX
TepMuHaiel B koHTpode (81+4 o.e., n=5), Torma Kak B
ychoBusix akcnepuMmeHtansHoro CJ/l  mpowmcxoanio
CHIDKCHHE CBEUYCHMS HEPBHBIX TepMHUHAICH a0 65+2
o.e., (n=6, p<0,05).

Taxum 00pa3oM, B HEPBHBIX OKOHUAHMSAX MBIIIEH
¢ mozenbo CJ/l MpoHCXOOUT YCHJIEHHE TPOIIECCOB
SH/IONUTO3a CHHANTHYECKUX BE3UKYJ, U 3TOT (heHOMEH
npenoTBpamiaercs npu omokupoanun GSK3.

HUCCAEOOBAHHUE JBUT'ATEABHOM
AKTHBHOCTH H OMOITHOHAABHOTI'O
CTATYCA KPBICIT IIPH
THIIEPTOMOIIHUCTEHMHEMHHA

.U dHeuposa, H.H. XaepmouHos,
O.B. “roenesa, E.B. 'epacumosa

Kazauckuii ([IpuBoaxkckutii) @Y, r. Kazans, Poccua

E-mail aBTopoB: a-olay@yandex.ru

l'unepromouucTenHeMuss — 3TO COCTOSHUE C IIO-
BBIIICHHBIM OT (DU3MOJIOTHMYECKH IOMYCTHMOW HOPMEI
cofepkaHHeM TomolucTenHa B Iwia3me kpoBu (Ko-

ctioueHko, 2003). IIpuunHO#l 3TOro sBiIsIETCAs W30BI-
TOYHOE BHYTPHUKJIETOYHOE COJEpKAHHE TOMOLIUCTENHA,
CBA3aHHOE C HapylIeHHEeM ero JalbHEHIIero mnpeBpa-
IeHus B POAyKThI pactana (Bostom, 1999). Tomorru-
CTEHH CIIOCOOEH OecNpensTCTBEHHO MPOHUKATh Yepe3
TUTALICHTY U OKa3bIBaTh TOKCHUUECKOE NEHCTBUE HA IO
(ApyTionsH u 1p, 2010).

Henbro pabGoOTHl ABISAETCS BBISBICHHUE PA3INUHUMA
B XapakTepe [BUraTeIbHOW AKTUBHOCTH U 3MOIHO-
HAJIBHOTO CTaTyca y 3J0POBBIX KPBICAT U KPBICAT C TH-
MEeProMOLUCTEHHEMHUEH.

Pabora Oblna mpoBefieHa Ha O€NbIX KOHTPOJIBHBIX
kpbicsatax nuauu Wistar. VccnenoBanue IpoOBOIHIN C
MOMOIIbIO CTaHAApTHOro TecTa «OTKPBITOE TIOJIe»
(OIT). B 3aBucMMOCTH OT BO3pacTa KpBICSAT TECT MPO-
BOAMIM B MaHekax pasnuuHoro auamerpa. OIll (Bo3-
pact 8 aHei) — nuamertp nousia coctaBisa 30cm, OIT2
(16 mueit) — 63 cm, OI13 (70-72mus) — 97 cm. TloBepx-
HOCTh BCeX MaHexel Obuia pasneneHa Ha 16 xBaapa-
ToB. OILIGHWBaJIM TOPU3OHTAIBHYI) M BEPTUKAIHHYIO
neurareibHyto aktuBHOCTh (['ZIA 1 BIA), xonnyecTBO
aKTOB TPYMMUHTa, eeKallii U ypUHAIIHH.

CaMoOK B TedeHHUE TpeX Heledb B CTaHAapTHOM pa-
LMOHE TUTaHUS MOJy4yald METHOHUH B J03€ 7,7 I/KT B
cytku. Ha 21-22 neHp mociie Hayana JaHHOW JTUETHI
MIPOBEPSIICS YPOBEHb TOMOLIMCTEMHA B KPOBU KUBOT-
HbIX. Eciu ypoBeHb rOMOIIMCTEWHA B KPOBU SKMBOTHO-
ro owu1 BeIie 30 MKM/KT, K caMKe ITOJCaKUBAJIM CaM-
1a Juis pa3MHOXKEHHUSI M KPBICSATA OT 3TOW CaMKH BXO-
JIWIA B OTNIBITHYIO Tpymiy. J[eTeHbI OT caMOK KpBbIC,
HAXOAMBIIUXCSA HA CTaHAAPTHOM pallioHE MHUTaHUS,
BOIILJTM B KOHTPOJIBHYIO TPYIITY.

B tecte OII-1 I'TA y *KMBOTHBIX OIBITHOM I'PYIIIBI
Obl1a JTOCTOBEPHO HUXKE, YeM B KOHTPOJBHOW TpyTIIIe.
Tak B Bo3pacTe 8 JHEH KOJWMYECTBO MEPECEUEHHBIX
KBaJIPaTOB y KUBOTHBIX OIBITHOM T'PYMIBI COCTaBHUIIO
7,4+0,4, a y xontponbHOH 18,9+2,1 xBagparoB (Pu
<0,01); BepTuKaIbHAS M UCCIEAOBATENbCKAS (OPUEHTH-
POBOYHAS) AKTHBHOCTH (KOJMYECTBO BEPTHKAIBHBIX
CTOCK W TIOJHSATHH TOJIOBBI) Y JKUBOTHBIX OIIBITHOM
TpYyNIbl Takke Oblla HHXKE, MO CPABHEHUIO C KOH-
TposibHOM Trpynmnoi. KonudyecTBo akTOB TpyMMHHTA,
nedekalliy ¥ ypUHAILIMU B OTIBITHOW TPYIINe He OTJInYa-
JIOCH OT KOHTPOJIBHOTO.

OII-2 npoBoanmoe B Bo3pacte 16 gHEl mokazano
takke cHmwkeHne I'JIA u BJIA XUBOTHBIX OIBITHOM
rpynns! (17,8+4,5 u 1,3+0,03) o cpaBHEHHIO ¢ KOH-
TposnpHO# rpymmoi (39,1+£3,3 u 5,6+0,8) (Pu<0,01).
[Ipy >TOM YBEIMYWIOCH KOJMYECTBO TPYMMHHTA C
1,4+0,2 x 3,1+0,6 (Pu <0,05), 4T0 MOXKET OBITH CBSI3aHO
KaK C aKTHBHBIM BBIBEJICHUEM W3 OpraHU3Ma BEIEeCTB,
B TOM YHCJIE U Yepe3 KOXKY, TaK U C TIOBBIIICHHON Tpe-
BOXKHOCTH HBOTHOTO, O YeM CBHJIETCIBCTBYET YBEIIH-
YeHHE aKTOB Ae(eKallu ¥ yPUHAINH 110 CPAaBHEHHIO C
KOHTPONBHOU rpymnmoil. CHIKEHHE MOCTYIUICHHUS Me-
THOHHHA C MOJIOKOM Ha PaHHHUX dTarax HE MPUBOIUT K

Ne 5 (60), Tom 11, 2015 Arxademuueckuii xypHan 3anaoHoii Cubupu 95


http://www.ncbi.nlm.nih.gov/pubmed/?term=Clayton%20EL%5BAuthor%5D&cauthor=true&cauthor_uid=20526333

EcmecmeseHHble Hayru

BOCCTAHOBJICHHIO ()YHKIIMH OpraHu3Ma, u (QU3HOIOTH-
9YecKoe Pa3BUTHE KUBOTHBIX IPOIOIKACT OTCTABATh.

Ouenka pesynpratoB Tecta OIl3 mokasana, 4To y
onwiTHOM Tpynmel ['JIA u BJIA crana mocTtoBepHO BHI-
mie 10 CPaBHEHHIO ¢ KOHTPOJIBHOH Tpymnmoi (76,2+9,1
n 48,8+7,8). [Ipu 3TOM KOJUYECTBO aKTOB TPYMMHHTa,
nedeKaui U ypHHAIIUH, TaKkKe ObLJIO JTOCTOBEPHO BBI-
e, 9eM y KOHTPOJIFHON TPYIHIIBI, YTO MOXKET CBHIIE-
TEJIECTBOBATH O OBBIIICHHOW TPEBOKHOCTH KUBOTHBIX
(Pu<0,01).

TakuMm 00pa3oM, KUBOTHBIC OIBITHOW TPYIBI B
BO3pacTe OT 72 JHEW MOKa3alu BBICOKYIO JBHUTATENb-
HYIO aKTUBHOCTH 10 CPAaBHEHHIO C MTOKA3aTeIsIMU B 00-
Jiee paHHEM BO3PacTe, YTO MOXET OBITH CBS3aHO C II0-
HIDKEHHEM TI0CTYIIaeMOT0 TOMOIIMCTENHA B OPTaHU3M.

Pabora BEImoONHEHA 3a CYET CPEACTB CyOCHAWM, BBIIEICHHOM
Kazanckomy ¢enepasbHOMY YHHBEPCHUTETY ISl BBIIOJHEHHS
roCyJapCTBEHHOTO 3aJaHus B cepe HAydyHOH NEATENBHOCTH U
noanepskana rpantoM PH® 14-1500618.

YCTAHOBAEHHE NOBPOKAYECTBEHHOCTH
MAS3H «-AHEJIHUKAO3OABb»

C HCIIOAB3OBAHHEM OIITHYECKOI'O
METOOA AHAAHU3A

H.H. Bauesa, K.HU. Hnues
Tromenckuit 'MY, r. Tromens, Poccus

E-mail aBTopoB: zas.91@mail.ru

B nactosiee Bpemsi mpaBuTenbcTBO Poccuiickoi
denepanyy MPOBOJUT TOJIUTUKY UMIOPTa3aMelleHus,
B CBSI3H, C YeM aKTyaJIbHBIMU SIBIISIIOTCS 3314 10 pas-
paboTKe OTEYECTBEHHBIX JieKapcTBeHHBIX Gopm. Hamu
co37aHa HOBas MsTKas JieKapcTBeHHas ¢opma «AHe-
JIUKII030J1b», cocTosimas u3 aHecresuHa 1,0 r, Hatpus
mukiopenaka 0,5 T 1 ocHOBHI — Tens «Tuzonb» g0 100
r. OHa MOXET HalTH NPUMEHEHHWE B MEIMIIMHCKON
MPAKTHKE B KAa4YeCTBE IPOTUBOBOCIAIUTEIHLHOTO U
MECTHOAHECTE3UPYIOIIETo cpelcTBa. llpu n3roromie-
HUH JIEKapCTBEHHOH (hopMBI, HEOOXOAUMO TPOBOAMUTH
OIICHKY JIOOPOKAaYECTBEHHOCTH €€ M3roToBIeHU [3, 7].
C aT0¥ 11eThI0 HAMU BBIOpAH COBPEMEHHBIH, IPOCTON B
BBITIOJTHECHUHY, (PU3UKO-XMMHYECKUH, ONTHYCCKHHA Me-
TOJI — crieKTpodoTOMETpHSI.

XapakTep CHEKTPOB TOTJIONMIEHUS COSIUHEHUH B
ynbTpaduoneroBoid obmactu 3aBucHT OT PH cpems
pactBopoB. Ocoboe BimsiHME OKasbiBaeT pH cpensl Ha
T—T* DIIEKTPOHHBIC MEPEXO0JIbl, TaK KaK MPOUCXOIMT
MIPOTOHU3AINS HOHU3UPOBAHHBIX TpyIi. [losTomy u3y-
YEHHE CICKTPAIBHBIX XaPaKTEPUCTHK JIEKAPCTBEHHBIX
npernaparoB B Y®-o0macTi mMpoOBOAWIA TIPU pas3iiny-
HBIX 3HAYCHHAX PH cpensl ¢ Ienpio morydeHns: HOHH-
3UPOBAHHON M MOJICKYJIAPHOW (hOPM HCCIIEAyeMbIX Be-

mecTB [1, 5]. [lornmomenue cBeTa B CUIIBHOKHCIION Cpe-
ne (PH=1) cooTBeTCTBYeT CHEKTPY HOHH3UPOBAHHON
(katnoHna), B memouHoit cpene (PH=13) — monekyisap-
HOW (pOPMBI JIEKAPCTBEHHOTO IperapaTa, MOKa3aHHBIX
Ha npuMmepe aHectesuHa (puc. 1). Jlns co3manus pH
cpensl ucnoib3oanyd 0,1 MOJIB/JT pacTBOPHI XJIOPOBO-
JOPOAHOM KUCIOTHI U TUAPOKCHAA HATPHS.

+

NH; NH3
+
H
e
e S
OH
O=C_O_CZH5 O=C_O_C2H5

Puc. 1. NonuzupoBaHHas U MoJjeKyJsipHas (OpMbI aHe-
CTe3HHa.

VYieTpaduosneToBsle CHEKTPhI HOTJIOMEHUS U3yYa-
nmu B npeaenax AnuH BoaH 210-360 HM ans aHecTe3u-
Ha, 220-330 HM ana Hatpus muksiodenaka. Onrtuue-
CKYIO TUIOTHOCTh PacTBOPOB JISKAPCTBEHHBIX Ipenapa-
TOB U3MEPSIIM B KIOBETE C TONIIMHOM pabodero cios 10
MM 4epe3 5 HM, a BOJM3H MakCUMyMOB U MUHHMYMOB
CBETONOTJIONIEHUS — uepe3 | HM.

0.3

E= -

210 230 250 270 280 310 320 350 370 A JHM

Puc. 2. CnexTpsl OTNIOIIEHHS aHEeCTe3UHA. | — HOHU3HPO-
BanHas popma (C=1-10" momn/m); 2 — MoneKyssp-
Hast popma (C=5,0-10" Momb/1); 3 — ITAHOIBHBIIT
pactBop (C=5,0-10"° mous/).

Crnektp mornomeHus anectesuHa B 0,1 Mojw/n
pacTBOpe XJIOPOBOJOPOAHON KHCIOTHI UMEET JIBE€ BbI-
COKOMHTEHCHUBHBIE IOJIOCHI ¢ MAaKCUMyMaMH TIOTJIOIIEe-
HUSI [IPU JUTMHAX BOyH 226-228 um (£=9200), 269-271
M (¢=1100) u murUMYM 1ipu A = 254-256 um (puc. 2,
kpuBas 1). llenounoil pacTBop JeKapcTBEHHOTO Mpe-
rnapara MakCUMaJbHO IOTJIOLIAET CBET MPH JIMHE BOJI-
HBI 265-268 M (€=20000) M MHHAMAIFHO — MIPHA A =
235 - 237 um (puc. 2, kpuBas 2). [lonoca moraomeHus
MOJICKYJIIpHOH (QOPMBI JICKAPCTBEHHOTO IIpermapara
cMmelleHa 6aToXpOMHO Ha 42 HM MO OTHOIICHHUIO K Tep-
BOMY MaKCUMyMy KaTHOHHON (DOpMBI M HaOJIOmaeTcs
THIIEPXPOMHBIA 3P PekT. CIeKTp MOTNIONCHUS aHeCTe-
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3WHA B 9TaHOJIC UMEET JIBE MOJIOCHI MOTJIOICHHUS ¢ MaK-
cUMyMaMH TIpH JiauHax BoiH 223-225 um (g = 9200),
293-295 uM (¢ = 17000) 1 MUHUMYMOM TIOTJIOIICHUS
npu 1 = 240-243 um (puc. 2, kpusas 3).

A
1,0 - 3
0,8
0.6 1

04 | 1

210 230 250 270 290 310 330 3 ,uM

Puc. 3. CrnexTpbl TOIJIOIIEHUS HATpusi AUKIO(EHaKa
(C=4,0-10" Momb/1). | — moHM3UpOBaHHas dopma; 2
— MoJIeKyJspHas GpopMa; 3 — 3TaHONBHBIN PacTBOP.

CriekTp morjiomeHusi HaTpus aukiogpeHaka B 0,1
MOJIB/JI PacTBOPE XJIOPOBOAOPOTHON KHCIOTHI WMEET
MaKCHMyM TIpH JutHHE BOJNHBI 270-272 uM (¢=7750) n
MHHUMYM — Tipu A=249-251 HM (puc. 3, xpuBas 1).

IIlenouHON pPacTBOpP COEAMHEHHS MAKCUMAalbHO MO-
riomaeT cBet B obnactu 274-276 um (e=11250) u mu-
HUMaJIBHO — nipu A=247-249 u™m (puc. 3, kpuBas 2).
ITooca cBeTOIOITIONIEHHsT MOJIEKYIAPHONW (OPMEI Jie-
KapCTBEHHOTO IperapaTa CMeleHa OaTOXpOMHO Ha 5
HM II0 CPaBHEHHUIO C MAaKCHUMyMOM CBETOIOIJIONICHUS
KaTHOHHOH (POpMBI C CONPOBOXKAECHUEM THIICOXPOMHO-
ro 3¢ ¢exra. CHeKTp MOTIIONLIEHU HATPUS AUKIO(peHa-
Ka B 3TAQHOJIE UMEET OJHY BBICOKOMHTEHCHBHYIO IOJIO-
Cy IOTJIOIICHUS ¢ MAKCUMYMOM B o6sactu 282-284 HM
(e=14500) 1 munumymoMm mpu 250-252 um (puc. 3,
KpuBas 3).

Ilo u3y4eHHBIM CIIEKTpaM IIOIJIOMIEHUS! KaTHOH-
HOU M MOJIEKYJISIpHOM (OpM aHAIM3UPYEMBIX COEIUHE-
HUM pacCcUUTaHbl ONTHUYECKHE XapPaKTEPUCTHKH [2]:
MOJISIpHBIE U yJENbHBIE KO3((HUIHUEHTHl CBETOIOIIIO-
IIEHUS] B MaKCUMAJbHBIX, MUHUMAJIbHBIX TOUYKAX M UX
OTHOUICHUS, JIOTAPHU(PMBI MOJISIPHBIX KO3 (PHULIUCHTOB
CBETOIOIJIONICHHUS, OTHOIIECHUS ONTHYECKUX IUIOTHO-
CTel IpH SKCTpeMyMax U MUHUMyMax (Tabm. 1).

[IpuBeneHHble MOKa3aTENU 3aMETHO OTIMYAIOTCS
JIpyT OT JpYyra, 4yTO MO3BOJISET HUCIOJIb30BaTh UX IS
UACHTU(UKAINY JICKApPCTBEHHBIX IIPENapaTtoB B CyO-
CTaHIIMU U JIeKapCTBeHHOU (opme [4, 6].

Tabnuya 1
OnTryeckre XapaKTePUCTHKH KATHOHHON M MOJICKYJISIPHOH (hopM JIeKapCTBEHHBIX MPEapaToB
pH=1 pH=13
KoncranTsl Hudporsie 3HAUCHHS Koucrantsl Hudpossie 3HaUCHUS
AmnecTe3nH
8max(226) 9200 8max(268) 20000
Emax(270) 1100 Emin(235) 4200
Emin(256) 500 Emax(268)/Emin(235) 4,76
Emax(226)/Emin(256) 18,40
lge 4,30
Emax(270)/€min(256) 2,20 Gmax(260)
19€max(226) 3,96 I9€min(z3s) 3,62
19€max(270) 3,04 1%
E™len 1210,72
| Gllgmin(zsm 2.70 10/1 (268)
El/omw (226) 556,93 E™"lcm23s) 254,25
E™ uom0) 13,32 1% 1%
E™ 50 30,27 E™ cn268/E ™" 10m(235) 4,76
Hatpus muxnodenak
8max(270) 7750 8max(275) 11250
€min(250) 5250 Emin(248) 5875
Emax(270)/€min(250) 1,48 Emax(275)/€min(248) 1,91
Igsmax(270) 3,89 Igsmax(275) 4,05
19€mine2s0) 3,72 19€min(248) 3,77
El%lcm(270) 243,60 El%]cM (275) 353,62
El%lcm(250) 165,02 El%lcm(248) 184,67
E™, o270y E™, om(250) 1,48 E™, @75y E™, em(248) 1,91
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JOIIOAHEHHSA

AIJAIITHBHAST PUSHYECKASA
PEABHAHUTAILIUA CIIOPTCMEHOB

C IOPCOIIATHEMN, 3AHUMAIOIIIUXCS
PYKOIIAIITHBIM BOEM

L.A. Capecsin
Aunenkwuii I'TIY, r. Aunenk, Poccus

sargsyandaniel@mail.ru

CriopTHBHasl [IIESTEIBHOCTh TPEIBSBISET Opra-
HHU3MY Pa3HOCTOPOHHHE TPeOOBaHMWSA, U BEIET K MOp-
¢donornyeckuM #  (YHKIIMOHATIBHBIM IepecTpoiikam
HEPBHO-MBIIIEYHOr0 almnapara y CIOpTCMEHOB. Upes-
MepHBIe (pHU3UYecKHe Harpy3KH MOTYT CTaTh IPUYNHOMN
MOBPEXKICHUS TKAHEH OIMOPHO-ABUIATENLHOTO amlmapa-
Ta. [Tpu aTOM pa3zBuBaeTcs JET€HEPATUBHBINA MIPOLIECC B
MEXIIO3BOHKOBBIX JHUCKAX, YTO B CBOIO OUEpENb BEAET
K BTOPUYHOMY pa3BHTHIO PEAKTHBHBIX W KOMIICHCA-
TOPHBIX H3MEHEHHUI B KOCTHO-CBSI30YHOM ammapatre
MO3BOHOYHHKA [2].

Cpemn MHoOrmX (pakTopoB, 0OYCIIOBIMBAIOIINX
BO3HMKHOBEHHE JIOPCONATUU y CIIOPTCMEHOB - €IMHO-
OopIieB, HEMAJIOBA)XKHOE 3HAYCHHWE HMeeT (QYHKINO-

HaJIFHOE TMEpEeHaNpPsDKeHUE OTOPHO-IBUTATEIIHHOIO all-
napara ¥ TpaBMOOIacHasg CKOPOCTHO-CHUJIOBas yJaapHas
TEXHHKa B pe3yJabTaTeé MHOTOKPAaTHOTO IIOBTOPCHUS
OJTHOTHITHBIX JTBMIKCHUH, MPEBBIMIAOIIUX (HU3HOTIOTH-
YecKHe BO3MOXKHOCTH. 3a0oJeBaHWE HEpPENKO MpPUHU-
MaeT XPOHHYECKHU-PEIUIUBUPYIONICEC TCUCHHE C 4Ya-
CTBIMH M TIPOJOJDKUTENBEHBIME 00ocTpeHmsiMU. Hapsimy
C JIBHTATEbHBIMHU, YyBCTBUTEIBHBIMY, BET€TATUBHBIMU
HapyOICHUSIME BEIYIIUM CHMIITOMOM SIBISIETCS OOIb
Pa3IMIHON JTOKATU3AIUH.

PykomamHpiii 60# — 3TO CKOPOCTHO-CHIJIOBOHW BHJI
CIIOpTa, B KOTOPOM BBIITOJHEHUE CHEIU(DUICCKUX JBH-
raTelbHBIX aKTOB CBA3aHO C YAApPHBIMH ACHCTBHAMHU
pyKaMH U HOramu, OOpIIOBCKUMH HpPUEMaMU H Kak
CIIEZICTBHE CO CTAHOBOH HArpy3KOH M POTAMOHHBIMHU
JIBYDKCHUSIMHU, OOJIBIION aMIUTUTYAON ABHXKCHUS B IO-
3BOHOYHOM CTOJIOC, W BBICOKUMH OCEBBIMH (H3HUE-
CKUMH Harpy3KaMH Ha TOSICHUYHBIA OTIEN ITO3BOHOY-
HUKa. B pesynbrate aToro Hecmnenuduyeckas 00yb B
CIHMHE, 00YCIIOBIICHHAs (DYHKIIMOHAIBLHBIM WU JICTCHE-
PaTUBHO-AUCTPO(YUICSCKAM TOPAKEHHEM MEKII03BOH-
KOBBIX JIICKOB, MTO3BOHKOB, apTHKYJISPHBIX W TEpHAp-
THUKYJISIPHBIX TKaHEH, MBIIICYHOTO W CBSI30YHOTO allma-
paToB MO3BOHOYHOTO CTOJI0A, pAaCIpPOCTPaHEHA UCKITIO-
YUTENHFHO IIHPOKO CPEIOH CIIOPTCMEHOB - PYKOIAIITHH-
koB. Hambonee 4yacto BCTpedaroUIMMHCA y CHOpPTCMeE-
HOB, 3aHUMAIOIIUXCS €ANHOOOPCTBAMH, SIBIISTIOTCS JOP-
COIATHUU B O0JIACTH MOSICHUYHOIO OT/IEJNa MO3BOHOYHH-
Ka, 4TO OOBACHSECTCS OCOOCHHOCTSAMH (DYHKIIHOHAb-
HOI aHATOMUHM MOSICHUYHOW 00J1aCTH ¥ BHJIOM CIIOpTA.

Omsuyeckast peaObWIHTans CIOPTCMEHOB - PYKO-
HANTHUKOB C JIOPCOMATHEH MOSICHUYHOIO OT/AENa IO-
3BOHOYHHKA COCTOUT M3 TPEX IEPHUOIOB: MEPHUOI Me-
JUIAHCKON peabUIIUTAIIUH, TPSHUPOBOYHO - BOCCTAHO-
BUTEJbHBIN, IEPUOJ CIOPTUBHON TPEHUPOBKU. TpeHU-
POBOYHO-BOCCTAaHOBUTENBHBIM NEPUOJ, XapaKTepU3yeT-
Cs TIONTHBIM TIpeKpaleHneM OoJieil B IIOKOe M 0CTaTo4-
HBIMH (DYHKIMOHAJIBHBIMH HApYyLUICHUSMH THOJBIKHO-
CTHU TIO3BOHOYHUKA [1].

B mpomecce peabunmuranmuu B TPEHUPOBOUYHO-
BOCCTAaHOBUTEIHHOM IIEPHOJE 0cO00C BHUMAaHHE YIe-
JISETCs YIY4IICHUIO (YHKIIMOHATIBHOTO COCTOSIHHS TIO-
3BOHOYHHKA M TPEHHUPOBKE CIIOPTHBHO - MPOdEecCcHo-
HAJIbHO 3HAYUMBIX q)yHKHI/II‘/‘I U Ka4y€CTB, YTO SABJIACTCH,
IO CYIIECTBY, aIaNTalOHHO-PEAOIUTAIIMOHHON TO-
TFOTOBKOH MAalMeHTa K BO3BPALICHHUIO K Mpodeccro-
HaJLHOU nestenbHoCTH [3].

B xone amanTHUBHBIX peaOUIMTAIIMOHHBIX MEpO-
OPUATHA ~ CHCHUAIBFHO-TIONO0OpPaHHBIE  CKOPOCTHO-
CHJIOBBIC YIIpaXxHCHUA ITIO3BOJISAKOT IIOATOTOBUTH
CHOPTCMEHA K TEPUOIY CIOPTUBHOW TPEHUPOBKU M
W3Yy4UTh HaiW4ue OO0JICBOTO CHUHApPOMa B MpoIlecce
TPEHUPOBOYHOH ACATEIEHOCTH.

B cootBercTBUH C BBIICHU3JIOKCHHBIM, 6])1]'[3
copMyTUpoBaHA MENb HCCICIOBAaHUSI, KOTOpas 3a-
KIIF0YaJIach B HEOOXOJUMOCTH HCCIICIOBAHUS M IKCIIe-
PUMEHTAIIFHON TPOBEPKH IpeIiaraéMbIX peaduinTa-
LUOHHBIX BO3JACHCTBUHA IS yCTpaHEHHS (PYHKIHO-
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HaJIbHBIX HApyLIEHU! MOABMXKHOCTU NO3BOHOYHUKA U
MOJTOTOBKE CIOPTCMEHAa K NPO(ECCHOHAIBHON mes-
TEJIbHOCTH.

OKCIepUMEHTAIbHOE MCCIEA0BAaHUE IPOXOIUIIO
Ha Gase Bcepoccuiickoro Gu3KyJIbTYpHO-CIIOPTHBHOTO
obmectBa «/Iunamo» r. Jlumenka. Ha ocHoBe momy-
YEHHBIX JIAaHHBIX MEPBUYHOTO TECTHPOBAHUS (PYHKIIHO-
HQJIBHOTO COCTOSHMSL IIO3BOHOYHMKA M CKOPOCTHO-
CHJIOBBIX CHOCOOHOCTEH CHOPTCMEHOB-PYKOINAIIHUKOB
C OCTAaTOYHBIMH TPOSIBICHISIMA JOPCOMATHH OBLTH
ONpeJeNieHbl KOHTPOJbHAas M 3KCIIEPUMEHTANbHAs
TPYIIIBI 110 6 YEIIOBEK.

B xoze crnenuamu3sMpoOBAaHHBIX, 4Yalle HEMEAMKA-
MEHTO3HBIX, PeaOMINTAIIMOHHBIX MEpOIPHATHIA KOraa
BOCCTaHOBJIEHA JUHAMHUUECKas (PYHKIUS MO3BOHOYHM-
Ka CIIOPTCMEHa U OTCYTCTBYET HEBPOJIOIMYECKasi CUMII-
TOMAaTHKa IIPU BBINOJHEHUHU CIHEIMANbHBIX YIpaskKHe-
HUH, co3maeTcs OIaronpuaTHas BO3MOXKHOCTD MPUCTY-
IUTh K CHOPTUBHBIM TPEHUPOBKAM B CIydae MOJIHOTO
oTCyTCTBUsL OoyeBoro cuHmpoma. IlosTomy mms
CIIOPTCMEHOB-PYKONAIIHUKOB 18-24 ner, Hamu Obuia
pa3paboTaHa MeTOIUKAa Ha BOCCTAHOBJICHHUE, YIydIIe-
HHE (DYHKIHMOHAIBHOIO COCTOSHHMSA MO3BOHOYHHMKA U
poheCcCHOHANEHO-3HAYUMBIX JIBHUTATENbHBIX KadeCTB
(CHJIIOBBIX M CKOPOCTHO-CHJIOBBIX) B TPEHHPOBOUHO-
BOCCTaHOBUTEJILHOM NIEPUOJIE.

MertoaMka BKJIIOYAJIA BBHINOJHEHHE KOMILIEKca Jie-
4eOHOW TUMHACTHKH B YCIOBHSAX (HU3KYJIBTYpPHO-
CIOPTUBHOIO aucnaHcepa, ynpaxsuenuil JIOK u crnenu-
(brvecKuX yrmpaXHEHUH B IOMAIIIHEH YTpeHHEH 3apske.
Js KOJIMYECTBEHHOTO MCCIIEJOBaHUS OOJEBOTO CHH-
IpoMa TpUMeHsITach KOMOMHHUPOBaHHAS IIKaIa H3Mepe-
HHUA HMHTCHCHBHOCTH 60.]'[1/1, KaK BHa4daJI€ 3KCIIECPUMCH-
TaJILHOT'O MCCIIEA0BAHMSA, TaK U M0 €r0 OKOHYAHHH.

CneﬂyeT OTMETHUTDH, YTO IMEPEXOJ K BBLIIIOJIHCHUIO
CHCIU(PUUECKNX CHIIOBBIX M  CKOPOCTHO-CHIIOBBIX
YIPaXKHEHUN OCYILIECTBIISIETCSI B COOTBETCTBUU C U3-
BECTHBIMU IN€arOrMYECKUMHU IPUEMAMU  YIPOLIEHUS
XapakTepa ABMKCHUA, IPUMCHCHUSA B IAAAIIC - ABUT'A-

TEJIbHOM PEXHMME U IOCIEA0BATEIbHOTO UX YCIOXKHE-
HUSL.

Db heKTHBHOCTh MPUMEHEHUS METOJVMKH OIpeJie-
JSIACh TI0 M3MEHEHHSIM XapaKTEePUCTHK IBIDKCHHUN I10-
3BOHOYHHKA B CArHUTTAIHHON U ()POHTAIBHOW IIOCKO-
ctax (tabmn. 1). M3ydenune cocTosHUs POodeCcCHOHAb-
HO-3HAYMMBIX (U3NUECKUX KayeCTB (CHUJIOBBIX M CKO-
POCTHO-CHJIOBBIX) B TIpOLIECCE€ OKCHEPHUMEHTa OCY-
HIECTBISUIOCH 110 Pe3yJbTaTaM UX TECTUPOBAHUS: YHUCIIO
MTOBTOPEHUI MOJHUMAHUS TYJIOBUINA M3 ITOJIOKEHUS
JIexa Ha cruHe B cef 32 30 c.; OTKUMaHMe U3 yrnopa
JIe)ka Ha 1oty (KOJI-BO pa3); MPHDKOK B JJIMHY C MecTa
TOJNIYKOM C JBYX HOT. OmpeleneHne MHTEHCUBHOCTHU
0o B mporiecce MPUMEHEHUSI METOTUKHU OLCHUBAIOCH
110 KOMOMHMPOBAHHOI! IIKae 0O0JIH.

W3MmeHeHns mokazateneil (pyHKIMOHAIBHOTO CO-
CTOSIHUS TIOJIBMYKHOCTH M THOKOCTH T03BOHOYHHKA B
mporiecce 3KCIepuMenTa noctoBepHo Beime (P<0,05) B
SKCIIEPUMEHTANILHOW TpyIIe IO CPaBHEHUIO C KOH-
TposbHOU. Tak, MPHPOCT MO TECTy «HAKIOH TYJIOBHUINA
BIIEpel» B KOHTPOJBHOI rpynne coctaBun 12,7%, a B
JKCIEpUMEHTaNIbHOU — 32,2%, TI0 TECTY «HAKJIOH TYJIO-
BUINA Ha33aq» — B KOHTPOJbHOI — 35,2%, B skcnepu-
MeHTainbHOU — 55,3%, MO TecTy «HaKJIOH BIPaBO», B
KOHTpONbHOU rpymnne — 16,7%, B sKCIepUMEHTAIBHOMN
— 27,6% u mo Tecty «HakIIOH BIeBO» - 9,2% u 32,3%
COOTBETCTBEHHO. [loka3aTenn HHTEHCUBHOCTH 0O0JH MO
KOMOWHHMPOBAaHHOH IMIKajle yMEHBIIMINCH B KOHTPOJb-
Hoii Tpynme Ha 0,6 6amia (23,1%), B SKCIIEpUMEHTAIIb-
HoH rpymrre — 1,4 6amma (50%).

HHH BBISIBJICHUSI YPOBHSI COCTOAHHUA CHUJIOBBIX U
CKOPOCTHO-CHJIOBBIX ~CITOCOOHOCTEH, Kak Hambolee
3HAYUMBbIX HpO(l)eCCI/IOHaHI)HLIX JABUTATCIIBHBIX Ka4YE€CTB
UL JaHHOTO BUJAA CIOPTa MPUMEHSUIACH CIIETYIOIIHNe
TECTBI. YHUCJIO HOBTOpCHI/Iﬁ NOoAHMMAaHUA TYJIOBHIIA U3
MOJIO’KEHUS JIevKa Ha cruHe B cel 3a 30 c.; oTxuma-
HHE U3 yrnopa Jiexka Ha 1oty (KOJI-BO pa3); MPBIKOK B
JUTHHY C MECTa TOJTIKOM C JIBYX HOT.

Tabnuya 1

Jlunamuka 1okasaresneil TeCTUPOBaHUs CIIOPTCMEHOB KOHTPOJIbHOM U DKCIIEPUMEHTAJILHOM Py
B IIPOLIECCE IKCIIEPUMEHTA

ITokazarenu Tpymmna | 710 3KCeprUMeHTa 3Kcnré;§n\4mema P leg/gOCT
KT 320431 363433 >0,05 127
BHEPE, CHAA Ha HOMY, EM 1 5 343434 45,7438 <0,05 32,2
KT 10.2+1,0 13,5414 >0,05 35,2
HasaL, e or 114+1,1 17,7+1,9 <0,05 55,3
Haxion KT 23,6+1,7 26,4+2.4 >0,05 16,7
BIIPABO CTOS, CM
TyJoBHIIA Sr 22.4+1 4 28,6122 <0,05 27,6
KI' 21,3+£2,1 23,2+1,8 >0,05 9,8
BJIEBO CTOSI, CM or 19,2+1,4 25,4+1,5 <0,05 32.3
S 25125 33,639 <0,05 338
OIleHKA HHTEHCHBHOCTH 60ITH (KOMOH- KI' 2,6+ 0,5 2,0+0,2 >0,05 23,1
HUpOBaHHAs IIKaJa), OayIbl o T 2,8+2.4 1,4+0,4 <0,05 50,0
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PesynbraThl mokasareneld JaHHBIX TECTOB Ooiee
BBICOKHE B JKCIIEPUMEHTAJIbHOMN TIpyIie B KOHLE JKC-
MIEPUMEHTAIBHOTO HCCJEIOBaHUS 110 CPAaBHEHUIO C
KOHTPOJIBHOM, U UMEIOT JOCTOBEPHBIEC PA3IUYHs MOJTY-
YEHHBIX MPUPOCTOB. B KOHTPOIBHOU Tpymme MpUpoOCT
3HAYE€HHUI MOKa3aTesiel coctaBuia oT 3,5 % mo 24,3 %.
B skcnepruMeHTanpHOM TpyMIe CIOPTCMEHOB MPUPOCT
3HAUCHUHN MOKa3aTelel 0oJiee 3HAYUTEIIBHBIA M COCTa-
Bun ot 13,5% mo 41,2%.

ITo gaHHBIM 3KCHEPUMEHTAIBHOTO HCCIIEIOBAHUS
MOKHO CJIeJIaTh BBIBOJI, YTO METOAWKA aJalTHBHOU
¢dusnueckorl peabHIMTAIIMK OKa3ala IOJIOKUTEIBHOE
BIIUSTHUE Ha (YHKIIMOHAILHOE COCTOSIHUE MTO3BOHOYHH-
Ka (MOJABMKHOCTP M THOKOCTh) B CAaruTTAIBHOW U
(pOHTATLHOM TUTOCKOCTSX, a TaKXXe IOKa3zaTelield CH-
JIOBBIX U CKOPOCTHO-CHJIOBBIX CIIOCOOHOCTEH, YMEHb-
MICHHE WHTEHCUBHOCTH OOJIH Y CIIOPTCMEHOB JKCIIEPH-
MEHTaJIbHOW Ipynnsl. Bce uccieayemsle NokasaTenu
AMEIOT OoJiee BBICOKHMH JAOCTOBEPHBIH MPHUPOCT B JKC-
MEPUMEHTAILHON TpyIe MO CPaBHEHUIO C KOHTPOJIb-
HOM, 4TO J0Ka3biBaeT 3(h(HEKTHBHOCTh pa3pabdOTaHHON
METOIUKHU.

Jlureparypa:

1.  JyOposckwuii B.1. JleueOHas ¢usmueckas KynbTypa (KUHE-
3otepanus). — M.: I'ymanur. m3a. uentp BJIAJIOC, 2001.
- 608 c.

2.  Emudanos B.A., EnudanoB A.B. OcTeoxoHApo3 mo3Bo-
HOYHHWKA (IMAarHOCTHKA, JedyeHHe, npoduiaktuka). — M.:
ME dnpeccundopm, 2008. — 272 c.

3. Tlonos C.H. ®wusuueckas peadbunurtanus. — PocToB Ha
Homny, ®ennke, 2005. — 623 c.

BO3MOXHOCTB HCIIOAB3OBAHHA
PAOJHOH3OTOITHBIX HCTOYHHKOB
SHEPTHH B HMIIAAHTHPYEMOM
MEOULIUHCKOHN TEXHUKE

K.C. AegueHko
IIIkoaa Buomenunimusl, [IBPY, r. BaAamuBocTok, Poccusa

E-mail aBropa: nuklon47@mail.ru

Lenr paboTel: mpom3BecTH 0030p pHIHKA,
OIICHUTH BO3MOKHOCTH HCIOJIB30BAHHS PaTdON30TOI-
HBIX MCTOYHUKOB SHEPrHU B MMIUIAHTUPYEMOH MeIu-
IIUHCKOI TEXHUKE, a MMEHHO KapAHOCTUMYIISTOPOB,
HEHPOUMIIIAHTOB.

JI1s nocTHKEeHUsT KOHEUHOM 1M OBbLIN IOCTaBJIe-
HBI CIIEAYIOLIHUE 3aJauu:

1) makcuMmanbHOE BpeMsi ABTOHOMHOW paboThl,
CPaBHUTEBHO C aHAIOTaMU;

2) MUHHMATIOpU3anus OJI0KA UTAHMSL.

OCHOBHOH XapaKTepHCTHKOW JI000TO TOpPTAaTHB-
HOTO YCTPOWCTBa SBISICTCS BpEeMSI aBTOHOMHOM pabo-
Tbl. OHO HANpPSIMYIO 3aBUCUT OT TUIA UCTOYHMKA MUTA-
HUSL.

Hcnonb3oBaHue nepe3apsskaeMoro UCTOYHMKA MMH-
TaHWsd B UMIUIAHTUPYEMOHM MEIULIMHCKONW TEXHUKE

orpanuueHo. Tak Kak Aisi TIepe3apsiiKid yCTPOMCTBa
MIPUXOJUTCS MTPOU3BOAUTD WM XUPYPIHUYECKYIO OIepa-
LU0, WTH YK€ HMCIOJIH30BaTh OCCKOHTAKTHYIO 3apsAKYy,
KOTOpasi co3JaeT B Ipolecce CBOoel pabOThl AIEKTPO-
MarHUTHOE TIOJIe, OKAa3bIBAIOIICEe HAa OPTaHW3M B TOH
W MTHOM Mepe.

B macrosimee BpeMs B WUMIUIAHTHPYEMOW MeEIH-
LMHCKOM TEeXHUKE MPUMEHSIOTCA Herepe3apsKaeMble
WUCTOYHUKN TuTaHus. Hamboree cOBEpIICHHBIMU SB-
JIAIOTCS TUTUA-THOHWIIXJIOpUAHBIE Oatapen [2], BpeMs
paboTBI KOTOPBIX COCTABIAET OKOJIO 5 et [1].

Bapuantom, s JOCTHXKEHUS HaWOOJBILErO
0O0JIBIIIETO CPOKa CIYKObl MCTOYHHMKA, TUTAHUS MOTYT
OBITh IPUMEHUMBI PAIUOU30TOIHBIE HICTOYHUKOB SHEP-
THH.

Panuon3oTonHbie NCTOYHUKHN SHEPTUH MPUHLIUIIH-
QIFHO OTJIMYAETCS OT aTOMHOTO PEaKTOpa TeM, YTO B
HEM HCIIONB3YETCS HE yIpaBlisieMas LenHas peakuus, a
SHEPTHUsl €CTECTBEHHOTO paclaja paIuOaKTUBHBIX H30-
TOMOB. DHEPTOEMKOCTh MPEBOCXOIUT XUMUYECKHE HC-
TOYHHUKH B COTHHU TBHICSY Pa3, M yCTYIAeT JIHUIIb yIIPaB-
JIEMOU AJEPHON PEaKLIUU.

CaMBIMH TEpCIICKTHBHBIMU B JIaHHOW 00JacTH
MIPUMEHEHUS SIBJIAIOTCS aTOMHBIE MOJIYTIPOBOJHUKOBBIE
aneMeHThl. O0JIafaroye MajgbIMU TabapuTaMu U He-
00XOJMMBIMU BBIXOJHBIMH TIapaMeTpamMH TOKa H
HanpspkeHus [3]. Pa3zpaboTraHa cxema MHHHATIOPHOTO
WCTOYHHKA MUTAaHUS HA OCHOBE MPUMEHEHUS MOJIYIPO-
BOJIHUKOBBIX JJIEMEHTOB, C HUCIIOJIE30BAHAEM DIIEMEHTA
Awmepurus-241.

[TpuHIHT pabOTHI:

1. Anbda-yactunpl, oOpasyromuecs Hpu anbda-
pacname AmMepunus-241, o0ay4aroT JIOMHHOPOpP, KO-
TOPBI B CBOIO OYEpEb MO UX BO3AECUCTBUEM U3ITyda-
eT (OTOHBI.

2. DOTOHBI YJIAaBIMBAIOTCS MOIYIPOBOJAHUKOM P-
THTa (TOHKHUM CIIOM 305I10Ta, WHXKEKTHUPOBAHHEIN B Ce-
JIeH), CO3/1aBasi Pa3HOCTh MOTEHIIMAJIOB MEXAY CIOSIMHU
(dotoanemenTa (hotosc).

3aknwueHue. B pesynbTare mpojenaHHON pa-
00Tl OBLIA OIIEHEHa BO3MOXKHOCTH HCITOJIH30BAHUS
PaaAuON30TOIMHbIX MCTOYHHUKOB SHCPIrUU B HUMIIJIAHTHU-
pyeMol MEIUIIMHCKON TeXHUKe. MICTOYHMK NMUTaHus Ha
OCHOBEC NPUMCHCHUS MOJYIIPOBOJHUKOBLIX 3JIEMCHTOB,
C HCIOJb30BAHMEM B KaueCTBE AKTHUBHOIO 3JIEMEHTa
cucteMbl Amepunus, obOecreunBaeT MaKCUMAaJIbHOE
BpeMsi aBTOHOMHOH paboTHI, CPaBHUTEIBHO ¢ OaTapes-
mu Li-ion, Li-Pol, NiMH TumoB, a Takxe yI0BICTBOPS-
€T KpUTEPUAIM MUHHATIOPHOTO DJIEMEHTA MUTaHMS.
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