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Puc. 7. Hamenenue senuqunvl onycranus Kposiu nao zadounott (1)
U 3a6a1bHOU (2) cImotKamu cexyutl ceputinotl Kpenu

pyKIHs oOeclieuyrBaeT NpakTHie-
CKH TMOJIHOE BOCCTAHABIHBAHUE
CTOEK H MCKJIH4YaeT Heo0Xoau-
MOCTB BBHIIMOJIHEHHS TPYI0EMKHX

JIeHHEe H3MEpPHTENIbHOH  CeKUuH 3aMETHBIM POCTOM BEJIHYHH OITyC- OIEpaltii, CBA3aHHLIX C «IpaB-
CEepHUiiHOI KpelH, pacioIoKEeHHON KaHMs KPOBJIHM Kak Haj 3a00MHBIM, KOi» cekumd. Hapsimy ¢ 3THM
HIOKE HM3MEPUTENBHOH CEeKIMM  TaK M 3aBANbHBIM psJlaMd CTOeK  TPEAOTBPAllleHHE 3HAYMTEIbHBIX

HKCHEPUMEHTANBHOI Tpynnel Ha
23 M, CYIIECTBEHHO CHHKANIOCh OT
LHKJIA K QUKTY (pHc. 6).
CHMKEHHE  CONPOTHBICHUA
CEKIIMH Kpemu CONpOBOKIANOCH

(puc. 7). Tak, BeIMYUHBI OIyCKa-
HUA KPOBIM HAJ 3aBATbHBIM Dsi-
JOM CTOEK YBEJIHYUBAIHCh ¢ 27
no 50 MM, a Han 3a00HHBIM ps-
oM — ¢ 20 go 30 mMm. Poct Benu-

CIIMCOK JIMTEPATVYPbBI

yFﬂOB OTKJIOHECHHA CTOCK OT HOp-
MajJd K IUIOCKOCTH Iuiacrta o0y-
cloBIHUBaeT OoJsiee BhIcOKoe (ax-
THYECKOE COTIPOTHBIICHHE KPEIIH.

1. A.c. 815314 CCCP, MKH E21D23/16. YctpoiicTBO sl BOCCTAHOBJIEHHS CEKIMI MEXaHM3UPOBAHHOM
kpenu // A.H. Kopmynos, B.A. Anexcanapos, C.C. ®ponos u ap.; Kysbac. nomurexs. ua-1. — Ony6i. 23.03.81,

broa. Nell.
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PA3ZBUTHE KOMIIOHOBOYHBIX CXEM PEXY U E-IHAPOWEYHBIX 10JIOT

OCHOBHBIM BHJOM [OPOAO-
paspyliaiouero 0ypoBOro HHCT-
PYMEHTa COBPEMEHHBIX Kapbep-
HBIX OYPOBBIX CTAHKOB SBJIAKTCS
CBpHﬁHO H3rOoTaBIHBAaEMBbIC J0-
JIOTHBIMH 3aBOJIaMH IIAPOLICYHbIE
nonota. Hapsiny ¢ HM3BECTHBIMH
HPEHMYHJ,ECTBHMI/I 3TOMy Bl/Iﬂ,y
J0JIOT HPHCYLL U PSiJ| CYILECTBEH-
HBIX HEJOCTATKOB, K KOTOPBIM,
[PEXKIE BCEro OTHOCATCS HX BbI-
COKasg CTOUMOCTb, CPaBHUTEIBHO
HeBbICOKas HapaboTKa, MHTEHCHB-
HOe MbL1e00pa3oBaHHe U JIOBOJIb-
HO y3kas creuuanusauns. CoBpe-
MEHHBIE [IAPOLIEYHbIE JOJOTa —
nepeMoHTHpyeMble usgenusa. Mx

JKCIIIyaTalisl HEBO3MOXHA MpH
BBIXOJ€E U3 CTPOs (3aKIHHHBAHHH )
XOTst ObI 0J{HOM U3 mapomex [1].

OaHuM W3 HampaBIEHHMH cO-
BEPLICHCTBOBAHUS HHCTPyMEHTa
KapbepHBbIX  OYpOBBIX  CT2HKOB
ABJSIETCS CO3/aHue KOMOWHHUPO-
BaHHBIX  PEXKYIUE-IIApOIIeYHBIX
J0JI0T, UMEIOIIMX B Ka4yecTBe I0-
pOJIOpa3pylIAOUINX  DJIEMEHTOB
MIAPOIIKH M PEXYIIHE JIONacTH
umn pesusl. CrteneHs 3¢ ¢exTHs-
HOCTH TaKHX JOJIOT B 3HAYHTE]Ib-
HOH CTEleHH 3aBHCHT OT HX KOM-
[IOHOBKH, T.€. pAaCIOJOXKEHHUS LIa-
POIICK M PEKYIIMX OPraHOB Ha
KOpmyce J10710Ta.

B xone npoBeaeHHEBIX Hcce-
JOBaHUII OBLIO YCTAHOBJIEHO, HYTO
HallpuMmep, Ha ydacTkax ¢ Ipo-
ClIOMKaMM MECYaHUKOB OrpaHuye-
H2 BO3MOJHOCTb TPHUMEHEHHS
peKyLIero HMHCTPYMEHTa, a [ua-
pOLICYHBIE 0JI0TA AAIOT CPAaBHU-
TENLHO HU3KWE TI0Ka3zaTenu TpHU
OypeHHH 110 OCHOBHOI1 Macce cla-
ObIXx mopoa ycryna. [loatomy Ha
3HAYUTEIBHOH 4aCTH BCKPBILIHBIX
MOpOJl palMoHANeH TNepexoj Ha
KOMOMHHPOBaHHBIH GypoBoii MH-
CTPYMEHT, KOTOPBIH [IO3BOJIHT
o0yprBaTh MATKHE MMOPOJALI HaH-
Oonee NMPOU3BOIMTENBHBIM PEKY-
UM paboynM OpraHoM, a Kper-
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Puc. 1. Pesxcyuje-wapoweunoe 001omo
€ pedcyuuM Opeanom € ude Kobyesoil

KOPOHKU

KHe TPOCIOHKH — IIAPOLIEYHBIM,
C nenplo peaausalyy 3TOTO CIHO-
coba paspyuieHuss U ObUIM co3Ja-
Hbl KOMOMHHpOBaHHBIE OypOBEBIE
J10J10Ta.

ITepBoHauaNbHO KOHCTPYKTO-
paMM pexylle-mapoleyHbIX JIo-
nor (PLIMA) Oena npuHATa KOM-
[IOHOBOYHAs CXeMa, IpeIcTaB-
JeHHas Ha puc. 1. Pexxymui op-
rai 1 — KoznbleBasi KOPOHKH C pe-
Kylled 4acTei0 B BHIE Pacrolio-
JKCHHBIX Ha ee TopLe pe3loB, ap-
MHPOBAHHBIX I1JIACTHHKAMH TBep-
JIOT0  CIljlaBa,  BbIOypHBaBIIas
KOJBLEBYH) KaHaBKYy B MOpoje
3a00s. Yepes maiidy 2 — oHa omnu-
pamack Ha Ha0Op Tapenb4YaThIX
NpPYKUH 3, CXKaTHe KOTOPBIX pe-
ryaupoBainock raiikoii 4. [llapom-
KH 5, JKECTKO 3aKpeIUIeHHBIE Ha
KOpIlyce paspyllald UEHTpalb-
HYI0 4acTb 3a00s. OCHOBHBIM He-
JOCTaTKOM TaKOTO JI010Ta ObLI
OBICTpPBIH H3HOC €ro pexylero
oprana, ocOOEHHO B OTHOCHTEINb-
HO KpeNnKUX aOpa3suBHBIX IOPO-
nax.

bonee cosepmenneiM  PHIJI
OBLIIO 10JIOTO, NPEACTABICHHOE HA
puc. 2. Tpu nanel 1 ¢ mapomkamu
2 HemnoJBMKHO 3aKpernsuiuch Ha
KOpIIyce A0J0Ta, a pe3lbl 3 ycTa-
HAaBIMBAJIHCE B  CIEUHATLHOH
IepikaBke 4, KOTopas NPHBAPHBA-

Puc. 2. Pexcyuje-
wapoueutoe Joromo ¢ pe-
JHeyujeli uacmvio, eulOYpU-
BasULEl] Onepescaruyio
CKBANCUHY

mach K TopuaMm mand jan mapo-
miek. Pesrbl, yCTaHOBIEHHBIE CO
3HAYUTENIBHBIM onepexKeHHeM,
paspymiand LeHTpalbHYI0 4YacTb
3a0051 1 BHIOYpHBAJH OllEpPEKAL0-
HIYK CKB2XXHHY, YTO CYIIECTBCH-
HO CHIDKAJIO HArpPY3Ky Ha IIapor-
KH.

Henocrarox PILIJI momoOHoii
KOHCTPYKIIMH HE TOJBKO CIOX-
HOCTb pa3MEIICHHs Pe3LOoB, HeOO-
XOIMMOCTb pa30opKH omop U Me-
XaHuyeckod oOpaboTku wiapo-
HIeK, HO U KECTKOE 3aKperieHue
BCEX TMOPO/IOPa3PYIIAONUX 3JIe-
MEHTOB Ha KOpIyce A010Ta, a
TaK)K€ HX HENpepBIBHBIH KOHTAKT
C MOpOJOH.

Pexyme-mapomieytnoe J010-
to K-PLI/I-214 (puc. 3), pazpabo-
TaHHOE KadeIpoi rOpHBIX MALIMH
u xomraekcoB KysI'TY cocrout
U3 Kopmyca 1, Kk KOTOpOMY TIpHBa-
pEHBl Janel 2 ¢ IIapolKamHu 5,
ME@XAY KOTOPBIMH Pa3MeLleHBI
IBe pexymue jgonactd 4, ocHa-
HICHHBIE CBEMHBIMH PEXYLIMMH
3JIEMEHTaMH 6 U OIHMPAIOIIHECs Ha
TapenbuaThie MPYXKHHBI 8, pazme-
HIeHHbIe B crakade 3. OT BbIIajga-
HUA W3 CTaKaHa XBOCTOBHKH IIO-
nacTei yIepKUBarOTCA MTHHTaAMU
7, KOHIIBI KOTOPBIX BXOJASAT B TIPO-
pe3n cTakaHa W MOTYT IepeMe-
IATHCS 110 HHM.

Puc. 3. Peaxcywe-wapoweunoe 0o-
aomo K-PILIJI-214, pazpabomannoe
KysI'TY

Jonoto OBIIO HCOBITAHO B
IIPOU3BOJICTBEHHBIX YCIOBHAX [1]
U OKa3aloch padoOTOCTIOCOOHBIM.
CymiecTBeHHBIH HEIOCTATOK TaKO-
ro JI0JIOTa CPaBHUTEIBHO OBICT-
pBIif M3HOC pEXYIIMX JOnacreii,
KOTOpbIC HEIPEPBIBHO HAXO0AATCH
B KOHTakTe ¢ 3aboeM mpu Oype-
HHH KaK cla0bIX, TaK M KPENKHX
nopoa. Iloatomy B nanpHelnem
PEXYILYIO JIONACTh CTAIH BBINOM-
HATH CTYNEHYaToH, y KOTOpOH
nepudepHHHbI  y4acTOK pacro-
Jarancs BbIIIE HEHTPaJLHOIO Ha
BBICOTY 3y0a mapomiex.

[Ipn Gypenun cnabelx MOpoA
BEJIMYMHA OCEBOI0 YCHJIHUA Iepe-
J1aBaeMOr0 4yepe3 MPYKUHBL, ObLIO
JOCTATOYHO JUIsl BHEAPCHHS B I10-
pony o0OMX y4acTKOB JIONACTH, H
JI07I0TO paboTallo Kak pexyIee.

IMpu OypeHun Kpemkod nmopo-
Jbl, YCHUIHE MEPEIaBacMoro mnpy-
JKHHAMH Ha pEKYIIYH JIONacTb
OBIIO HEAOCTATOYHO IJIA €€ BHe-
apenust B nopoay. Ilpu cxatuu
MpYXKHH, JIONACTh  CMeEIlanach
BBEPX, M B KOHTaKkTe c 3aboem
BRICTYNAIM 1wapowku. IIpu stom
pexyulas JIonacTb KOHTaKTHpOBa-
11a ¢ 3a00eM TOJIBKO LIeHTPATbHBIM
Y4acTKOM, H3HOC KOTOpOro He
3HAYUTEJIEH BCIEICTBHUE €ro Ma-
JIOr0 pajuyca, a cjleJ0BaTe/bHO, U
MaJIoi JMHEHHON OKPYXKHOH CKO-
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pocru.
B npansmeiimem kadenpoit
TOPHBIX MalIMH H PYIHHYHOTO

TpaHcropra MpkyTckoro rocy-
JIAPCTBEHHOTO TEXHHYECKOTO
yausepcurera (MpI'TY) Obun

npemnokensl PUIJ ¢ aBromaTu-
YeCKOW M MPUHYAUTENbHOH pa3-
rpy3Koi pexxyuiero oprasa [2].

Honoro ¢ aBTOMAaTHYECKOH
pasrpy3koi  pexyuiero oprasa
CHa0KeHO YCTPOHCTBOM, KOTOpOe
IIpY TIPEBBILIEHUH 3aJaHHOTO 3Ha-
YEHHA OCEBOI0 YCHIHA, JAEHCT-
BYIOLIEIO Ha JOJOTO, CMeELlaer
PEKYIIMHA 37EMEHT BBEpX H obec-
MEYMUBACT €ro pasrpy3Ky OT oce-
BOIO YCHIHS.

Jonoro ¢ NpUHYAUTENLHOH
pasrpy3Koi peylled yacTu MMe-
€T  YCTpPOWCTBO  MO3BOJISIOIICE
MAIIMHUCTY CTaHKa OTKIOYaTh
pexXylMid OpraH M IEepPeBOJUTH
JONOTO Ha paboTy ONHUMH MIa-
pOLIKAMH MPH BCTPEYE C KPENKH-
MH M aOpasuBHBIMHM TIPOCITOHKa-
MH.

B ofoux cnywasx mnpenotT-
Bpaliaercss  MPeXJeBPEMEHHBIH
BBIXOJI U3 CTPOS pPEexKyllero opra-
Ha. OpHaxko BcieAcCTBHE 3HAYU-
TENBHOH CIIOKHOCTH H BBICOKOH
CTOMMOCTH 3TH JI0JIOTA HE HALlJIX
MPUMEHEHHUsI Ha Kapbepax.

Henpvitanua PUIJ] nmoxazanw,
YTO0 KOMOMHHPOBAaHHBIM HHCTPY-
MEHTOM OJMHAKOBO 3(()EKTHBHO
OypATcs Kak MATKHE, TaK U Kper-
KHE MOPOJIbI.

B nansueiimem Mpkyrckum u
Ky30acckuM MNOJHTEXHHYECKHUMHA
HHCTHTYTaMH OBLIM pa3padoTaHbI

Oomnee coBeplIeHHbIE KOHCTPYK-
LMK PEeXYILIe-1apOLISUHBIX 00T
[3, 4].

Ilpp  Oypenun  pexyme-
HIAPOLIEYHBIMH  JO0JOTAMH  BO3-
MOKHA OYHCTKA CKB&KHHBI OT
OypoBOIf MenouYM Kak TMPOIYBKOM
CKaThIM BO3JIYXOM, TaK M IIHE-
KOITHEBMATHYECKAs OYMCTKA, MPH
KOTOPOH BMECTO TJaAKuX TpyO
HCIIOJIB3YIOTCH MOJTHBIC IIHCKOBBIC
LUIIAHTY, a OXJaXICHHE [0J0Ta
OCYILECTBIIACTCA CKATBIM BO3IY-
XOM, MOJBOAMMOM K 3a0010 CKBa-
AKHHBI.

HauGonee nonxo npenmyiie-
CTBa KOMOMHHPOBAaHHBIX JOJOT
MPOABISIOTCA MPH IIHEKOMHEBMa-
THYECKOH OYMCTKE, MCIIO/Ib30Ba-
HHE KOTOPOH I103BOJISIET 3HAYH-
TETBHO YMEHBIIHTh KOJHUYECTBO
NBUTH BBIJABAEMOH U3 CKBAsKUHBI
H BCIIEICTBHE 3TOTO B pAje clyda-
€B CYIIECTBEHHO YIPOCTHTH CHC-
TEMY TIbIJICYIaBIHBAHUS OYPOBOTO
CTaHKa.

IllHekoBbIit  OypoBoil  cTaB
IIPH LIHEKONHEBMATHYECKOH OYH-
CTKE MOKHO pPacCMaTpUBATh Kak
Oarapero TmocIe0BaTENLHO pac-
MOJIOKEHHBIX ~ MYJBTHIHKIOHOB:
MBIIEBO3IYLIHBIH TOTOK, MPOX01s
10 MEKBHTKOBOMY IIPOCTPAHCTBY
IIHEKOB, 3aKPY4YHBaAETCSI.

Ilpn 3TOM JerkHe YacTHIEI,
COIIPUKAcaACh CO CTEHKOH CKBa-
JKMHBI, TEPSIOT CKOPOCTb H (Io-
KHpyIOT (cnumarorcs), oOpasys
(hJTOKYNBI, KOTOpBIE OCEJalT Ha
CTEHKe, a 3aTeM cockpebawTes ¢
HEe CNUpaNbl IIHEKa W TpaHc-
HOPTHUPYIOTCS K YCThIO CKBAXKHHBI.

CIIMCOK JIMTEPATYPBI

ITpn OypeHMH yBIIaXXHEHHBIX MO-
pOA ITOT NPOLECC 3HAYMTENIBHO

HHTCHCHPHULIUPYETCSL.

Takum o00pa3oM, TpH IIHE-
KOITHEBMAaTH4ECKOH OYHCTKE
CKB@)KUH, BblIEJIEHHE IbUIM U3

CKBaXHHBI 3HAYUTENIBHO COKpa-
maercs. [Ipu 3ToM st ynaBiuBa-
HHUSl Hanboyiee KPYMHBIX MPOAYK-
TOB pa3pylieHHs B KauyecTBe mep-
BOH CTYNIEHH HCIOJB3YeTCs 30HT,
YCTaHABIMBACMBIH HAX  YCThEM
CKBRXHHBI, 4 B KauecTBe BTOPOM
CTYIIEHH LMKJIOH uiad Oarapes
MYJIBTHIIMKIOHOB.

Tpetss Hanbonee rpoMo3aKas
M HCHAJIe)KHAs CTYNCHb B BHJE
PYKaBHBIX (PUIBTPOB B BHAY pe3-
KOr0 COKpAlLIeHUs] KOJIWYecTBa
MEIIKOAMCIIEPCHBIX  (pakuuii B
OONBILIHMHCTBE CIY4aeB CTAHOBUT-
ca m3nuimnei. Takas ynpoueHHas
cucTeMa [bUICYJIABIMBAHUSA MO-
JKeT 00ecneunTh CHH)KEHHE 3allbl-
JIEHHOCTH BO3AyXa [0 CaHUTap-

HBIX HOPM.
IIpaBoMepHOCTE  MOJIOOHBIX
BBIBOAOB  TOATBEPHKAAETCS  pe-

3yAbTaTAMH HCTBITAHHH CTaHKOB
MIapoIIeUYHOro OypeHus ¢ IIHe-
KOITHEBMATHYECKOLH OUUCTKOH
CKBaKHH Ha Kapbepax [ 'ypbeBcko-
ro pyaoynpasienus [10 «Cubpy-
na» B Kysbacce.

HccnenoBanus KysI'TV,
HUUOI'P, UpI'TY u 'MI'’XC no-
3BOMHMJIM OOOCHOBATH MapaMeTpsbl
PIIJ, HeoOXOMHMOCTL CO3JaHHS
KOTOPBIX W OpraHW3aIs HX IMpo-
M3BOJICTB JIOCTATOYHO 00OCHOBa-
Ha.
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