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IKCIIEPUMEHTA/IBHBIE HCC/IEAOBAHHA
B/TUAIHHA TTPUTPY3A HA YCTOHYHUBOCTH
OI'PA’KZEHHAI BOPTOB KOT/IOBAHA

T'peacraBieHbl pe3yabTaThl dKCIIepPHMEHTa/IbHbIX HCC/Ie0BaHME Ha MOJE/IH 110 YBE/TH-
YeHHIO YCTOFYHMBOCTH OOPTOB KOT/IOBaHa 3a cyeT MPHrpy3a B ripeaenax MpH3Mbl 06py-

LIeHHHA.

KrroueBsle ciioBa: Modens 6opTa KOT/IOBaHa, /I0TOK, IPHIPY3, FOPH30HTa/IbHBIC rTepe-

MelleHHHA, JC TOHYHUBOCTb.

B COBpPEMEeHHbIX YCIOBHUAX M/OT-
HOIM TOpPOACKOW 3aCTPOUKU
BCe MeHbllle OCTaeTcd CBOGOAHBIX
r7I0aAen, yTo MPUBOAUT KaK K YBe-
AWMYEeHUI0  MacmTaboB  BBICOTHOTO
CTPOMTE/NBLCTBA, TaK M K MHTEHCUBHOMY
OCBOEHHMIO TIOA3EeMHOTrO TMPOCTPAHCTBa,
[pyY 3TOM T'PaHMULILI OCBAUBAEMBIX OT-
HOCHUTENBHO “CBOBGOAHBIX” TePPUTOPUI
OKa3blBAIOTCH MaKCHMMA/IbHO TPUGIU-
JKEHHBIMU K 3KCI/IYaTUPYEeMbIM OOBeK-
TaM. OTo TpebyeT IpU CTPOUTENbCTBE
[MOA3EMHBIX COOPYKEHUM OTKPHITHIM
Croco6OM B CTECHEHHBIX TOPOACKHX
YC/IOBUAX TPHUMEHeHVs HaleXHbIX Me-
TOZOB Kper/ieHuss GOPTOB KOT/IOBAaHa,
cpeny KOTOPBIX LIMPOKOE Pacrpo-
CTpaHeHMWe  T[Io/yuW/ia  pacliopHast
Kperb. C ee MOMOIUIBIO B KPYITHBIX [O-
ponax TMOCTPOEHBI AeCATKH KU/IOMeT-
pOB  TOHHe/eM  METPOIIO/IUTEHOB,
TPAHCIIOPTHBIX  PasBA30K W APYIHX
Moa3eMHBIX coopy:xkenuit [1]. Bmecre ¢
TeM, 3/IeMEeH-THl DPaCIOPHBIX CHCTEeM
(pacrioprM, paccTpenbl, Packochl, MOA-
KOCBI U /Ip.) 3arPOMOKAAIOT BHYTPEHHEe
[IPOCTPAHCTBO, TPUBOAAT K HEOOXOoau-
MOCTHU MOSPYCHOTO YaasieHHsl Pacliopok,
YBE/IMUMBAIOT CPOKU CTPOMTeNbCTBA U
CTOMIMOCTHbBIE 3aTpaThl, a B psze Cayda-
©B CW/IbHO 3aTPYAHAIOT BeeHUe CTPOM-
Te/TbHO-MOHTAaKHBIX PabOT BHYTPU KOT-
noBaHa.

O1n hakTophl TPEOYIOT MPUMEHeHHs
CXeM KpervieHusi KOT/IOBaHOB Ge3 pac-
rnopok. OaHakO TpaaMLIMOHHBIE KOHCT-
PYKLIMM KperieHust 6e3 pacropok U aH-
KepoB, HalpuMep, IIMYHTOBOE Orpaxk-
[IeHre WY «CTeHa B TPYHTE» He SIB/SIOT-
ca abcomoTHO KeCTkuMU. Bwmecte ¢
BMeIIAIONIMM MaCCHUBOM OHU TIpeTeprie-
BAIOT 3HauMTerbHble AeddOpPMallMU MpU
pa3paboTKe KOT/IOBaHa, OKa3biBasi Hera-
TUBHOE B/MSHHME Ha TexXHUUeCKOe CO-
cTosiHWe O/nu3iexallMx 34aHud U COo-
opyxeHnr. PakThl TAaKUX CAydaeB Mpu-
BezeHnl B [2]. OrpamxzaeHrie KOT/IOBaHa
OKa3blBaeTcsl 3(P(PeKTUBHBIM TO/IBKO B
cy4yae, ec/ii OHO CBOAMT K MHHHUMYMY
TOPU30OHTa/IbHBIE AedpopMalii GOPTOB
B CTOPOHY KOT/IOBaHa.

BMmecte ¢ TeMm, ombIT orpeaeneHus
TOPU3OHTA/IbHBIX [epeMellleHUA  Bepxa
orpax/eHusi B CTOPOHY KOT/IOBaHa I10-
Kasa/l, 4To W pacropHoe KpervieHue,
ecy OHO BBIIO/IHEHO C OTCTYIVICHHEM
OT TeXHUYECKOTO per/iaMeHTa, MOMKeT
oOKazaTbcad MartoadderTuBHbIM. [loa-
TBEepPXKIACHUEM SABASIOTCH  Pe3y/IbTaThl
[AHHBIX MOHHTOPHHIA C ITOMOIIBIO H3-
MepuTenbHbIX 6a3 [3] ropU3oHTa/IbHBIX
repeMelleHri OrpakaeHUs KOT/IOBaHa
ryOrMHOM 8 M, BBITIO/THEHHOIO M3 BY-
TABPOB, IIOMEIIEHHHIX B MPOOYpPeHHbIe
CKBaXKMHbBI, TP CTPOUTE/ILCTBE XKUIOTO
noma B r. Mockge Ha 10-i1 [TaproBoit



I'paHMLIBbI DUCKH U C/IeaNTh 3a

6
570 | S ero repeMelleHUs MU Mexkay
550‘ —— | MepHBIMU PUCKaMH, Pacrio-
g | ——Gasat /TOXKeHHBbIMU B I1Y3bIPEKOBOM
5% S KaMepe, C TATHKPATHBIM
a5 Gasa 3
= 40 - . yBe/IMUeHWeM I10 CPaBHEHUIO
-a~Gaza
% s ¢ npuGOPOM 3aBOACKOTO M3-
" | -e-tasas rOTOB/IeHUs B Moboe BpeMs
{  CYTOK.
101 -——-‘-"‘_____;’/"____j {- Ananu3 3aperucTpupo-
0 — m::::z: BaHHBIX [aHHBIX [OKa3asl,
17.10.2008 01.12.2008 15.01.2009 1.03. 15.04.2009

-10 4

Jlara (uncjio, Mecall, roja)

Puc. 1. I'opu3oHTa/bHbIE NepeMelleHHsT BepXa LUMYH-
TOBOTO OrpaykKAeHHA NpH pa3paboTKe KOT/I0BaHa Mo
AaHHBIM MOHHTOPHHIa C MOMOWIBIO YK/IOHOMepa

yautie B riepuoa 2008 - 2009 rr., npu-
BefleHHble Ha puc. 1.

Pervictpalisa repemeliieHn BBITOZ-
HS/IaChb C TTOMOIIBIO MOZICPHU3NPOBAH-
HOTO YK/IOHOMepa 3aBOCKOrO M3rOTOB-
fleHrsl, KOTODbIN [OC/Ie YCOBePUIeHCT-
BOBaHMsl 3a CYeT OCHAllleHWs ero 1o-
TMO/IHUTE/IBHBIMK ~ 3/IeME@HTaMU, OCHOB-
HBIMM M3 KOTOPBIX SIB/ISIOTCH CaMOLIeH-
TPUPYIOIMECs: KOHUYECKHe BTYIKU, OIl-
TUYeCKOe YCTPOWCTBO C TOACBETKOM, a
TaKXke M3MepuTe/ibHast 6asa ¢ Oropami,
TO3BO/IN/T B MO/IEBBIX YC/IOBUSX Olpesie-
AsTh TIPUpAIleHrsl YI7IOBbIX aedhopMa-
LM KOHCTPYKLIMM OrpaxKaeHUs C Tod-
Hoctsio 1-10paa.

Takasi TOUHOCTb AOCTHTHYTa 3a CYeT
OCHallleHHs IPUOOoPa AOTIO/THUTE/TbHBIMU
3/IeMeHTaMM, OCHOBHBIMM M3 KOTOPBIX
SIBASIIOTCSL  ONopHasg 6asa, KOHUYeCKHe
OMOPBI, OMNTHYecKoe ycTpoiicTBo. CaMo-
LIEHTPUPYIOLIHMEeCs] KOHUYeCKHe BTY/IKHU,
TIPe/VIOKEeHHbIe W HCIIO/b3yeMble B CIIO-
cobe MoHuTopuHra nedektoB [4], obec-
MeUMBAIOT YCTAHOBKY YK/IOHOMEepa IpU
MOBTOPHBIX M3MEPEHHsIX TOYHO B OHO
M TO e TO/I0KeHUe Ha OMOPHYI0 6a3y
6e3 modtoB. OnTryeckoe YCTPOMCTBO C
TO/ICBETKOM TI03BO/ISIeT YCTAHAB/IMBATh
BOB/YIIHBIM TY3bIPEK B TO/IOKEHUE /10
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YTO TOPHU3OHTa/IbHBIE Tepe-
MellleHUs] Bepxa OrpaieHus
KOT/IOBaHa TPOUCXONWIN B
Tpu sTtara. B riepBom stare
HaOmoneHys, Koraa OOBS-
304HBIM TMOSAC ellle He Obla
3aMKHYT, a TPYHT paspabo-
TaH Ha BCIO IMIYOUHY, TTPOU3OILIU Mepe-
MellleHUs MIMYHTOBOTO Orpa/ieHus 6o-
nee, ueM Ha 50 cMm. B peaynbrate B 3aa-
HUM, HaxOsIIeMCs B 30HE B/AWUSHUS
CTPOUTE/LCTBA, I[MTOSBUANCH MHOTOYMC-
NleHHble TpemwmHbel. B nanbHedmieM, ro-
cfle TOro, Kak Obl/l 3aMKHYT OOBS30YHBIM
MOSIC M YCTAHOB/IEHBI /OTO/HUTE/TbHbIC
paccTpensl U MOAKOCH, PErucTpUpoBa-
M HesHauWTe/IbHbIe TepeMelleHHs, KO-
TOpble OblIM  OOYC/IOB/AGHBI  COMYTCT-
ByIOIIMMU  (DaKTOpaMu:  TeMIlepaTtyp-
HBIMH, TEXHO/IOTMYECKUMU (YCTaHOBKOM
pacCTpesioB, [AEMOHTaxkeM IIOSICOB M
ap.) U T.A.

Takum o6paszoMm, U TPaAHLIMOHHBIC
MeTOoAbl KpeIlZieHusl, IpeaHa3HaueHHbIe
anst obecriedeHrss YCTOMYMBOCTU HOP-
TOB KOT/IOBaHa, HeOOXOAWMO COBep-
meHcTBoBaTh. OAHMM M3 BHUAOB CO-
BEpIIeHCTBOBAaHUA MOXKeT ObiTh pa3pa-
60OTKa M MpUMEeHeHWe aKTUBHBIX CIIO-
co6OoB, HalpaBleHHbIX Ha MHUHUMH3a-
LIMIO HM3MEeHeHWsl Haua/bHOTO Harpsi-
KEHHO-1ePOPMUPOBAHHOTO  COCTOSI-
nus (H/IC) maccuBa mipu ycTponcTee
KOT/IOBAHOB U COOPYMKEHUMU [0a3eM-
HbIX OOBEKTOB M, B UAaCTHOCTU, Pa3BU-
THe criocoba «CTeHa B TI'DYHTe» C BO-
POTHHKOM [5].



HeobxoaMMocTh  NpUMeHeHHs — ak-
THBHBIX METOZIOB KPeIlIeHUs B YC/TIOBUSX
TOPOACKOM 3aCTPOMKHM OOOCHOBaHa B
[2], rme mokasaHO, UTO pasae/bHO CBA3-
Has roposa (Mecok) B KOHLe LIMK/Ia Pas-
IPY3KK TPUXOAUT B CaMOHArpsizKeHHOe
COCTOfIHME, KOTOPOE paHblle B6bIIO 13-
BECTHO /I OCAZOYHOM OO/IOMOYHOM
CLIeMEHTUPOBaHHOM Mopozasl [6, 7]. Pe-
3yNBTAThl KOMIIGKCHOTO KCC/Ie0OBAHMS
9TOrO BOIPOCA, OTPaXKEHHbIe, B TOM
yucrie U [2, 6...8], nosBonuny caenath
BhIBOZI O TOM, UYTO TIOpOJa B CaMOHa-
[IPS’KEHHOM COCTOSIHMM M3-3a YaCTUYHO-
ro CBA3BIBAHMA YIIPYroi sHepruu obma-
aeT pe3epBOM Hecyllel CrioCOOHOCTH,
rpuuyeM orpaHuueHHoe Bpems. C apy-
rO¥ CTOPOHBI, OCTATOUYHbIE HAIIPSKEHHs,
XapakTepHble /11 CaMOHAIPSXKEHHOro
COCTOfIHUSI, B TOM YKC/Ie U PacTAryBaro-
Me, BO3HMWKAIOIME B  pe3y/ibTaTe
B3aMMO/ICHICTBUS CTPYKTYPHBIX 3/IeMeH-
TOB TIOPO/ABI TIPU CHATHM BHEINHUX CH-
7IOBbIX BO3AEWUCTBUM, SBAAIOTCA T1OTEH-
LIMaZIbHOM TIPUUMHOM OB6pasoBaHUdA [ie-
$eKTOB M CHMKEHHs MPOYHOCTU TIOPO-
mel. Y1, ecny mepuioa «KM3HKM» CaMOHa-
MIPS’KEHHOrO  COCTOSIHUSI  OCAAOUYHOM
MOPObI C MoC/IeayIonier 1ieMeHTall el
[8], onpenensiomumii pe3epBL ee Hecy-
ey CroCOOHOCTH, MOMKeT AOCTUraTh
HECKO/IbKHUX MecCslleB ToC/le CHATUS
BHENIHWX CW/, TO A/IMTe/bHOCTb IIPO-
LIeCCOB pa3pylleHUsi CTPYKTYPhI TecKa
[IPYU Pa3rPy3Ke MCUUCIAETCH MAKCUMYM
yacaMi (BpeMeHeM pasrpy3ku U IIo-
cnenevictus) [2, 8]. Cneayer otMe-
THUTb, YTO MMEHHO B TaKHX I'PYHTOBHIX
YC/IOBUSAX MOCKOBCKOTO pervioHa B
pasaensHO CBA3HOM [Opoae  TPUXO-
autca obecrneynBaTh COXPAHHOCTb CY-
IECTBYIOIIMX OOBEKTOB B 30HE B/AUSHUS
BO3BOAVMEBIX KOT/IOBAHOB.

OcHoBHasi vzesi TOBBICHTb HECYIIYIO
CrIocoOHOCTh OOPTOB  KOT/IOBAHA IIPU
pa3paboTKe aKTMBHBIX METOAOB Kperl-
fleHUs1 COCTOsi/Ia B BHIMNO/HEHUU psaa
MEpPOIPUATUI B Mpeaenax IMOTeHLIa/b-

HOM NPU3Mbl OOPYIIEHUS [0 PA3/INUHbIM
cxeMaM. B uactHoOCTH, 6bI/Ia BBITO/IHEHA
SKCIIepYIMEHTa/lbHas IIpOBepKa YCTOM-
YMBOCTH Orpakiaiouer! KOHCTPYKLIMU C
[TOMOIIIBIO TIPH/IOKEHUST K BepXy CTEeHbI
OrpaKaeHusi KOT/IOBaHa K3rubaiomero
MOMEHTa ITPOTHUBOIIONIOKHOIO 10 3HAKY
AKTMBHOMY CHMMaeMOMYy Hauya/lbHOMY
[aB/IeHUIO 10 pa3paboTKy rpyHTa. Kc-
CnefioBaHUs TMPOBOAWAU B 1abopatop-
HBIX YC/IOBUSAX Ha Mozend B 70TKe. B
KauecTBe KpUTepUsl PacCMaTpUBa/IOCh
MpYpallleHre TepeMelleHrs CTeHKH B
CTOPOHY KOT/IOBaHa. B oribitax orpesne-
[S71aCh Be/MUMHA MPUWIONKEHUs TPHHY-
[WTE/NBHOTO TOPH30HTA/IBHOTO  YCHU/HS,
MMPOBOLIMPYIOINIEro Haya/io I[epemelie-
HUSl OrpakAeHHUs I10C/1e OTKOINKH KOT/IO-
BaHa.

[Tpu novicke pelileHyss 3TOM 3agauu
BbIOpaHbl caMble Heb/IaronpHsATHBIE YC-
noBUs PabOThl 3ALIMTHOIO OrpakAeHuUs
KOT/IOBaHa, a HMeHHO, IoAropHas
CTeHKa BbIMIO/IHEHa He TO/MbKO Ge3 3a-
IIeM/IeHUs] HiXKe TTO/I0UIBbI B MACCHB, HO
Y MAPHHUPHO OINMUpaZiach Ha AHO KOT/IO-
BaHa. B KauecTBe rpyHTa, craramomuero
GOpT KOT/IOBaHa, MPUMEHSIN CYXOM
Ka/IMOPOBaHHLIA IeCOK  (ClLiernieHue
paBHO Hymo) dparkumu 1,5...2 Mm.
[IpenBaputenbHo ObIIM  BHITTOMHEHbI
pacueTsl IO OINpeaeneHUI0 aKTHBHOTO
[aB/IeHUs  TPYHTa  [IOTEHLMa/TbHOMN
MPU3MBl  OOPVYIIEHWs, Be/lMUNYMHbl H3rH-
falollero MOMEHTa, HeobXOANMOro
ans obecrieyeHus YCTOMUUBOCTH Gop-
TOB KOT/IOBaHa, CHU/ TPEHUs Ilecka O
NOTOK, OKasaBHIMICS paBHbBIM 14°) KO-
TOpble YAepKUBAIOT MPU3MY OT 0OpY-
eHWsl, U ApYyrue BCIIOMOTraTe/bHbIe
BBIULIC/ICHIS.

Bbiun viccienoBaHbl CXeMbl XKECTKOTO
3aKpervieHus (pyc. 2, a) U COeIMHEeHH s C
MOMOIIIBIO apHUpa (prc. 2, 6) BepxHeHn
YaCTH OrpaxkIeHUsl C 3/1eMeHTOM, 4ye-
pe3 KOTOPBIA TNpHUrpy3 IepenaBascs
Ha IOTEHLMA/IbHYIO IIPU3My oOpyiie-
HUS.
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Puc.2. Cxembl coeaHHEHHA OrpakKaAeHHS H I/IOIAAKH C MPHIPY3oM: 1 — xKecTKoe 3aKkpert -

nenve, 2 — WapHUPHOE CoeMHeHe

[lepBas cxema mpearionarasa uc-
MO/b30BaHKe KPOHIITeHHa, KeCTKO 3a-
KPEeIvIieHHOTO Ha YpPOBHE AHEBHOM [IO-
BEPXHOCTH OrpaxaeHus, U MpHIOKeHUe
Ha KOHLIe KPOHIITEeHHa Harpysky /st
CO37IaHUsI B MeCTe COelMHEeHHUsl ero Co
CTeHKOM u3rubarollero MoMeHTa, obec-
MeyrBaloIIero Co3AaHue TMpeaABapUTe/lb-
HOTO [aB/IeHWs Ha I/IaHHPYeMbld GOpT
KOT/IOBaHa B HarllpaB/eHHH, ITPOTHBO-
[IO/IOKHOM K AKTUBHOMY /AB/EHUIO
rpyHta. OueBUAHO, YTO peasnr3allvs
3TOM CXeMbl IPHBOAWUT K AOIO/THUTE/Ib
HOMY /IAB/ICHHIO Ha IPYHT MPU3Mbl 00-
pyllleHHss B BepTHUKa/IbHOM HarlpaBs/ie-
HUHM, 4TO sBfeTCA OOCTOATE/NbCTBOM,
YAYUMIAIONIMM YC/IOBUS PabOoThl MOATIOP-
HOM CTEeHKHM KakK Orpaxk/iarolllell KOHCT-
PYKLIMKM, oObecrieyrBasi B TOXKe BpeMsi
FOPU3OHTA/IBHOE [aB/ieHre Ha 6opTa
KoT7ioBaHa. [lprMeHeHue uzaeu Mpuio-
JKeHHs K BepxXYy CTeHbl OrpakaeHusl B
rpeznenax TMOTEHLMA/TbHON TIPU3MbI 06-
pYIIeHrs] U3rubarolero MOMeHTa MPOTH-
BOINO/IOXKHOIO 3HaKa XOPOIIO [EeMOHCT-
pYIpYeTcs Ha crieayiolieM orbite (prc. 3).

Mertoarka npoBeaeHus orbita. CHa-
Yyasia coBUpasioch OrpaxkiaeHue C pac-
TIOPKOM, UMHUTHpPVYIOLIe He W3bATbIN
IPYHT B GyayieM KOT/IoBaHe. 3aTeM 3a-
ChIMAZICS TIECOK C TIOC/IOMHBIM C YIVIOT-
HeHHeM /11 MOAeMUPOBaHUA Oyayiiero
6opTa KOT/oBaHa. B pesynsrare orpax-
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IeHe OKa3blBa/IOCh 3axKaTbiM MeEXay
pacropkoit (crieBa) ¥ rpyHTOM (CIipaBa).
CobpaHHasi CTeHKa C YIVIOTHEHWeM U
OINMPaHVeM B HUKHEHM ee JacTy MO /1-
HUM, obecreurBaloliel MapHUPHOE COo-
elMiHEHWe B YPOBHE /HA KOT/IOBaHa Ge3
TpeHus, paclvpanack B TOPHU3OHTa/lb-
HOM HAalpaB/IeHUU B [IOTOK BBEPXY C
MOMOILIBIO  pacropku.  Harasasocts
OIbITA 3aK/I0YaeTC B TOM, UTO CHSATHE
Pacropku MPUBOAW/IO K Hauaay IMOBO-
POTa OrpakaeHus ¢ IOC/IeAYIONINM TIa-
[IeHreM ero B KOT/IOBaH, ITpHYeM B Mep-
BbII MOMEHT 3TOrO IIPOLIeCCa YaCTHLIbI
recka B MpU3Me OBpYILIeHUs TepeMelia-
MUCh C Pa3HbIMU CKOPOCTAMU B TIOrpa-
HUYHOM c710e. KOHCTPYKIIMS CThIKa Or-
paxaeHusi CO CTeHKOM KOT/IoBaHa obec-
reyrBazia CBOBOAHBIN TTOBOPOT 6e3 Tpe-
HUSl 3TOTO OrpaxKAeHWs Mexkay ABYMs
CTeHKaMH /I0TKa W 6e3 HapylleHHs
“repMetvzalivy’ IO BCEM BbICOTE Orpa-
KACHUHA. I—[pI/I 9TOM VIIZIOTHEHHEe TOYHO
M MSATKO C/1e[IOBA/I0 3a TOBEPXHOCTHIO
CTeHRH, obecreurBas TepMeTHU3aLIMIO
(MecurHKRY He TPOCHITMA/IMCh B KOT/IOBAH)
Oaxke B Ipolecce obpyiieHus GopTa
KOT/IOBaHa.

[lanee Ha TOPH3OHTA/IBHYIO TOBEPX-
HOCTb TecKa B Ipesenax Mpu3Mbl oOpy-
IIeHKs YCTaHABIMBA/IM KPOHIITEMH (puC.
3, a), Ha KOTOPLIF TTOMEeIa/Id [IBe TMpH
(puc. 3, 6) no 2H kaxmas (akTHBHOE



Puc. 3. MoaennpoBaHHne YCTOHYHBOCTH 6OpTa KOT/IOBaHa: a) — CTeHKa C PacriopKoi, 6) —
YCTAHOBKH TPHUTPY3a C MOMOIIBIO THPb, B) — CHATHE PaCIIOPKH

flaBneHyie TpyHTa, MOAYYeHHoe Mo Tpe-
Yro/IbHOM 3Mope, COo3daeT Harpy3ky B
4,5H). YcraHoBKa Harpy3ky mpuBena K
TOMY, YTO IIMPHHa ‘TpaHiien YBeaudu-
nack Ha 0,2 MM, npu 3TOM pacriopka
ocnabna (Hadasa “Gonrtatbea’). Kow-
Tpo/bHask MPOBepKa MoKasasa, UTo pac-
MOpKa CHOBa OKa3bIBaeTCs 3axKaToM, ec-
X THUPU YOpaThb C MOBEepPXHOCTH KPOH-
IITeMHOB. TakuM 0Opa3oM, KOHCTPYK-
LIMsI, BK/IOYalollas OrpaxaeHue, ropu-
30HTA/IBHYIO TI/IONIA/IKY, KOHCTPYKTUBHO
CBA3AHHYIO C OrpaxzaeHueM, IpHUrpy3
Ha TOPH30HTA/IBHOM MMOBEPXHOCTH HopTa
KOT/IOBaHa 3a CUeT W3MeHeHWs Harps-
JKEHHO-1ePOPMUPOBAHHOTO  COCTOSIHMSA
(H/IC) npuBoAUT K MOBBINEHUIO YCTOM-
YMBOCTH GOPTOB KOT/IOBaHa (puc. 3, B).
CrneayioniyM maroM B UCC/1e0BaHHUN
SIBUW/IOCh TPHUMeHeHHe T'OPHU30HTa/IbHOM
[/I0MAAKK B TIpesenax IpU3Mbl 0OpYy-
MIeHUsI, Ha KOTOPYIO TPHK/IAIbIBAIN
BEePTUKA/IbHYIO  HArpysky  (mpurpys),
PacrofioKEeHHYI0 B Tpesesnax IPU3MbI
obpylleHUs] C ABYMS BapUaHTaMH CO-
eIUHeHHs1 ee C Orpaaalollel KOHCT-
PYKLIMEH (XKecTKoe | IIapHUpHOEe) B
CrelMa/IbHO M3rOTOB/IGHHOM /10TKe. Ero
KOHCTPYKIIMA obecriedrBazia OTCYTCTBHE
3a30pa Mexay MOZenblo OrpakaeHUs U
OOKOBBIMM CTEHKaMH /IOTKa MpaKThye-
ckU Oe3 Tpenus. CreHka Oblla BBITO/-
HEHa M3 MeTa//TMYeCKOro /IMCTa TO/IIU-

HOM 2 MM. B rauectBe npurpysa npu-
MeHsiIM Habop MeTa/lTIMYeCKUX AHCKOB
BecoM 10H kaxabiit.

[loTOK OCHalaMu H3MepHUTeTbHbIMU
npudopamu, 06eCTeurBaIOIIMMU Peru-
CTpallMM Haua/IkHOrO U MOC/ICAYIOMMX
COCTOSIHUI OrPakIeHUsl, a TaKke ropu-
30HTa/IbHOM T/IoMaAKK. B psane cayyaen
anst ay6nvuposBanus onpenenenvs H/C
GOpPTOB KOT/IOBaHa, PacCrO/IOKEHHOro
Mexay orpakaeHveM W MPHU3MOM 06py-
IIeHUsl IO YI7ZIOM (@, PervcTpyUpOBa/Iv
CUTHa/Ibl aKyCTHUecKkoi asmuccuu (AD).
OO61rit BHMA N0TKa C MeCKOM  MpeACTaB-
neH Ha puc.4.

[locrie cOOpKRY 3KCIIepUMEHTaTbHOIO
NI0TKa, MPOBOAW/IN HY/IEBOM OTCUeT WH-
OVMKaTOpOB C TIOCAeaYIoUIMM CHATHEM
PacropoK, KOTOpbIe 0 3TOTO YAepku-
Ba/lM OrpaxzieHrie B BePTHUKA/bHOM [1O-
noxeHun. B sToM cyyae ycTOMUMBOCTD
orpaxaeHus obecreurBazach 3a Cyer
CO3MaHUA NPOTHBOAAB/ICHUS U CYIIECT-
BYIOIIMX CH/I TPeHHs IecKka O OOKOBbIC
CTeHKH /10TKa. Dbornee Toro, okasanocs,
YTO OMNMCAHHAS KOHCTPYKLIMA Orpaxie-
HUS HAZICXKHO YAePXKHBaeT OrpakaeHre
GOpTOB KOT/IOBaHa He TOMBKO I1OC/e
yOOPKH Pacriopok, HO U /OMycKasia
[IPU/IOKEHUE OTO/MHUTE/IBHOTO TOPH-
30HTA/IBHOTO YCH/IMA K OrpamkaeHUIo B
CTOPOHY KOT/IOBaHa, T.e. MMesna “BHYT-
peHHuit” 3amac ycroiunBoctu. [Ipose-
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[IeHre KOHTPO/IBHOTO OIbITa TOKa3allo,
yTO OrpaxzaeHve 6e3 MpUrpysa U pac-
MpeaenuTelb-HON TI/IONIAJAKU  OBpyIlaeT-
cf B KOT/IOBaH.

[ns cpaBHeHus Oblla UCCAeOBaHa
cXeMa C IIApHUPHBIM COeaMHEHUEeM
I7IOIAAKU C BepXHel 4acThlo orpaxzie-
HUs, He CO3AlOMM H3rubaouero Mo-
MeHTa. [Ipu aToM HMKHAA YacTb rOpu-
30HTa/IbHOM II/IOMAAKK /715 BbIpaBHKBa-
HUA CKOPOCTeM TIepeMelleHU YacTHLl
MacCHBa B pa3HbIX C/1051X Oblla cHabxe-
Ha pelieTkol B Buze rpebeHku. Okasa-
710Ch, UTO, Kak U B IIEPBOM BapHaHTe,
Takasg cxeMa JOIyCKaeT ITpW/IoxKeHHe
AOTO/THUTE/IbHOM FOPU30OHTa/IbHOM  Ha-
rpysky. Haubosnbiive nepemenierus or-
pazkaeHue MOMYUW/IO B MOMEHT YOOPKU
PacriopoK, IOTOM 4Yero IpHpalleHHs
repeMelleHri  paavKa/lbHO — YMEeHBIIH-
muck. ['padpuk 3aBUCUMOCTH MekAaYy TPU-
K/aZbIBaeMbIMH OPU30HTA/IBHBIMH  YCH-
MUAMA U COOTBETCTBYIONIMMU WM Tepe-
MEUIeHUsAMHU TIPU Be/IMUMHe TPUrpysa,
paBuoit 0,8 OT aKTMBHOIO /aB/ICHUS,
Ipe/CTaB/IeH Ha puc. D.

AHa/mM3 TO/IYUYEHHBIX — Pe3y/IbTaTOB
MOKasas1, YTO Be/lWYMHa [PU/IOXKEHUs
[OTIO/THUTE/TbHON  TOPH3OHTA/IbHON  Ha-
IPY3KH K OrpakAeHUI0 B CTOPOHY KOT-
70BaHa B OOOMX BapHaHTax COIMOCTaBH-

12

Puc. 4. Cxema (a) u o6muit Bua (6) yctaHOBKH /151 IPOBeAeHHs HCIIbITaHHH YCTOMYH-
BOCTH OrpakAeHHs KOT/I0BaHa C MPHIPY30M

Ma C BeIMUMHOM aKTMBHOIO AAaB/ICHUS
IPYHTA TOTEHLMA/IBHOM TIPU3MbI OOPY-
mweHvs. Ha nepeoM starne npuioxeHs
YCH/IMS K OrpakaeHUIO (IPUMEpHO 70
BeiuvHBl 0,5 OT aKTHMBHOIO JaB/IeHYs)
repeMelieHrsi CTeHKH B CTOPOHY KOT/IO-
BaHa — He3HauuTesbHBle, B Mpeaenax 1
MMm. [lanee CKOpPOCTb [epeMelieHni
YBe/IMUMBAETCH, Y TO/IBKO [IPY Be/TMYUHE
npuMepHo 0,9 OT akKTUBHOTrO AaB/eHHs
HauMHAeTCs  [POTrPeCcCUpVIoNas  IO/-
BIIXKKA OTPaKICHMUS.

Takum 06pasoM, 3aMKHYTast CUCTeMa,
BK/IOYaloIllasg ~ Orpak/eHre, TOpPHU30H-
Ta/lbHYIO T/IOMAZIKYy Ha TOBEPXHOCTU
GopTa, KOHCTPYKTUBHO CBSI3aHHYIO C Or-
pamkaeHUs W TIPUrpy3 IMpy OTCYTCTBUM
Pacropok TMPHBOAWT K YBE/TMUEHUIO He-
cyllell CrocoBHOCTH TPyHTa B Ipeae-
max npuaMbl oOpyieHus. CHyKeHye
Be/mMuMHbI purpysa a0 0,6 oT akTHBHO-
ro aB/eHusl, MPUBOAUT K TOMY, UTO Z0-
TO/THUTE/IbBHOE TOPU3OHTA/IBHOE YCH/HE,
[Py KOTOPOM 0OBecrieurBaeTcsi YCTOM-
YMBOCTb BBIPDAOOTKM, CHUKAETCH TPU-
MepHO B 1,5 pasa. B cnyuae 3zammemre-
HUSI CTeHKH B [IHO KOT/IOBaHa Be/lMuMHa
MIpUrpy3a, AOCTAaTOYHas a71a obecriede-
HUS YCTOMUMBOCTU OGOPTOB KOT/IOBaHa,
cocraBnser 0,4 akTMBHOrO AaB/eHUA
[MOTEHLIMA/TbHOM TTPH3MBI OOPYIIEHYS.
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VOIUme K OrpakIeHI B J0/AX 0T Pe3y/IbTHp YHoulell HoTeHIALHOT 0

AKTHEHOT 0 TARTEHILA

Puc. 5. 3aBHCHMOCTH MeKAY TrOpPH3OHTa/lAbHBIMH YCH-
AHAMH K OrpPaykAeHHIO C MPHIPY30M H COOTBETCTBYIO-
IIHMH NepeMelleHHAMH B CTOPOHY KOT/I0BaHa
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