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B/IMHIHHUE TPAHCIIOPTHOH CUCTEMBbI
HA ®OPMHPOBAHHE KAPBEPHOI'O

ITPOCTPAHCTBA

Cemunap Ne 13

paHCIIOPTHas CUCTeMa oIpese-
nsileT  [JOTO/THUTENBHBIA  00beM
BbIEMKH BCKPBIIIM K ee 06beMy B KOHTY-
pax Kapbepa, 3alpOeKTHPOBaHHBIX Ge3
CHCTeMbl BCKPbITHsl. BbINosHeHHbIMU B
Cankr-TletepGyprckoM ropHoOM YHHBEp-
cUTeTe MCCAefOBaHUsAMH YCTaHOB/ICHO,
4yTO (POPMHUPOBAHHE KOHEUHOTO KOHTY-
pa Kapbepa CO CXeMOHM KalluTa/lbHOro
BCKPBITHA MPUBOAWT K YMEHBIIEHUIO Yr-
7IOB OTKOCOB KOHEUHHIX OOpPTOB Ha
1—18°, 4TO BBI3BIBAET AOTIONHWUTE/IbHOE
BoBneueHve B rpanuiitl 10 30—50%
rnopoa ot obbeMa HX MepBOHaYa/IbHOTO
OKOHTYPUBAHMA, a YBe/IMYeHUe TeKYIINX
06BeMOB BCKpbIiU aocturaeT 25 %.
YHMBepcanbHbIM KpHTepreM 3dhdek-
THBHOCTU PaspabOTKH MeCTOPOXKACHHH
TMO/Ie3HbIX HCKOTAaeMbIX OTKPBITHIM CIIO-
coboM sABAsETCH KO3(PPULIMEHT BCKPHbI-
. DpdeKTHBHOCTh PaspaboTKU yBe-
MUUMBaEeTCa IpH YMeHblleHun obbeMa
BbIEMKM BCKPBIIIM MPU  HEU3MEeHHOM
obbeMe BBIEMKM T10/1e3HOr0 MCKOTaeMo-
ro. CokpaileHue o6beMa  BBIGMKHU
BCKPBIIIM B Kapbepe Mpyu popMHpOBa-
HUM TPaHCIOPTHBIX OepM U TIeperpy-
30YHBIX IVIOUIAOK fIB/IAETCA OIHKUM U3
OCHOBHBIX PE3epBOB COKpallleHHs 3a-
TpaT Ha paspabOTKy MeCTOPOXKACHHS.
Vcrionb3oBaHre B BepxHel 4YacTu
KapbepoB, pa3pabaTbiBalONIUX T1YOOKO-
3a/leraioliie MeCTOPOK/ICHUs, Keres-
HOZIOPOKHOIO TPAHCIIOPTa IMPHUBOAUT K
yBe/TMYeHUI0 OObeMa BbIeMKU BCKPBIIIU
B KOHEYHBbIX KOHTYpax Kapbepa Mpu
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dopMHUpPOBaHUK BHEIIHUX W BHYTPEH-
HUX TpaHIIeH /s Ke/Ne3HOMOPOKHBIX
cbe3noB. PaspabGoTka ryGOKHUX TOpu-
30HTOB 3THX KapbepoB C KCIO/b30BAHH-
eM aBTOMOOW/IbHO-KeNe3HOAOPOKHOIO
TpaHCropTa Tpebyer orepekalole
BBIEMKM 0O0/bIIOr0  OObeMa  BCKPBILIH
npy (pOPMHUPOBAHMHK I/IOMAA0K 101
SKCKaBaTOPHbBIE [eperpy3oyHbie CK/IazbI.
KonnuecTBo HaxoasAmMxcs B OOHOBPe-
MEHHOM paboTe 3KCKaBaTOPHBIX Iepe-
I'PY30UHBIX CK/IA0OB MOXKET ObIThb 3HAUM-
tenbHBIM. Hanpumep, Ha IlepBomait-
ckoM Kapbepe CepepHoro ['OKa VYk-
pauHbl OHO moctvrazio 11, a Ha Cap-
GarickoM Kapbepe Kasaxcrana 8 ckia-
n0B. [lns popMUPOBaHKUS TO/TBKO OAHO-
rO 9KCKaBaTOPHOTO I[Ieperpy3oyHoro
cknaga Ha raybuHe 100 M Tpebyercs
NpeaBapuTenbHas BbleMka 1,2 MaH MO
BCKPBIIIIH.

Borbllioe KomMuecTBO M7IONaA0K Mmoa
SKCKaBaTOPHBIMU reperpy3ouHbIMH
CK/IaZlaMH U Kee3HOAOPOKHBIX 3ae3/10B
Ha HUX KOHCepBUpYeT 6orblirie 06heMbl
II0/Ie3HOTO KCKOIAaeMOro W 3aTpyaHsieT
pasBuTHe PabOT B HHKHENM YacTH Kapb-
epa. Mcnonb3oBaHue B BepxHel 4acTu
rnyOOKOTro Kapbepa aBTOMOGH/IBHO-Ke-
NIe3HOIOPOXKHOrO TPAHCIIOPTa [Tpeario-
naraeT ero 3aMeHy B HMXKHEH 4YacTh
Kapbepa aBTOMOOW/IbHO-KOHBEHEPHBIM
TpaHcropToM. Pa3Meps! M7omanku mnosa
APOOH/IbHO-TIEPErPY30UYHbIM  TTYHKTOM
(AIT]) cooTBeTCTBYIOT pasMepaM I1Io-
I@IKK TIO/T 3KCKABAaTOPHBIM Meperpy-



304HBIM CK1aaoM. [ IpousBoanTensHOCTh
AT B Heckonbko pa3d Goblie MpPous-
BO/IMTE/IbHOCTH 3KCKaBaTOPHOTO CK/1a/a.
[Ipy oanHakoOBBIX O6GBEMax Ieperpy-
KaeMOM TOpHOM MacChl MYHKTHI Tepe-
I'PY3KH TOPHOM MacChl C aBTOMOOM/ILHO-
ro TPaHCMOpTa Ha KOHBEMepHBIN TpaHC-
MOPT 3aHKUMAIOT B HECKO/IbKO pa3 MeHb-
IIYIO T/IOaAb, YeM MYHKTHI Meperpy3ku
C aBTOMOOW/IBHOTO TpaHCIoOpTa Ha Xe-
N1e3HOAOPOKHBIM TpaHCopT. B Kapbe-
pax, paspabaTbiBalolMX TI71YOOKO3a/e-
raiolie MeCTOPOKAEHUs TO/Ie3HBIX UC-
KOIaeMbIX C OrpaHUYeHHbIMHU pa3Mepa-
MU B I/IaHe, CpeaHue U I1yOOKHe ropu-
30HTBI PALIMOHA/IBHO paspabaTthlBaTh C
WCTIO/Tb30BaHUEM  aBTOMOOW/IbHO-KOHBEH-
epHoro TpaHcriopta. [lpu 3ToM Bepx-
HIOIO YaCTh TaKUX KapbepoB, B KOTOPOIA
COCpenoTOUeH OCHOBHOM O0GbeM BCKPBIII-
HBIX TIOpOA, lieecoobpasHO paspaba-
THIBaTb C MCIIO/Ib30OBAHUEM aBTOCAaMO-
CBa/IOB OO/TBIION TPY30IIOABEMHOCTH.
Ha raybokux Kapbepax, BepxHHe
FOPU30HTHl  KOTOPBIX VK€  BCKPBITHI
BHEIIHMMU M BHYTPEHHUMH Ke/e3HOIO-
POXHBIMM TpaHIIesIMU Ha KOHEYHOM
KOHTYpe Kapbepa, Kere3HOAOPOKHBIN
TPaHCIIOPT [epBOHAYa/IbHO MOXKeT ObITh
WCIOMb30BaH B KOMOHWHALIMM C aBTOMO-
OW/IbHBIM, @ B JanbHeNIeM C aBTOMO-
OUNBbHO-KOHBEMEepHBIM TpaHCIIopToM. B
rocieqHeM caydae ropHas Macca U3 aB-
TOCaMOCBa/IOB yepe3  APOOUIBHO-
Meperpy3ouHbil MYHKT TeperpyKaeTcs
Ha KOHBEHMepHbIA IMOAbEMHUK, KOTOPbIM
OHa TPaHCMOPTUPYETCSH A0 BHYTPHKapPh-
epHOM Meperpy3ky Ha Kene3HOA0POXK-
HBIM TpaHcrnopT. [as nyHKTa reperpys-
KU TOPHOM MacChl Ha Kee3HOA0POXK-
HBIM TPAHCIIOPT MOXKET ObITh HCIO/b30-
BaHa OAHAa U3 IVIOMAAOK, UCIIONb3YeMbIX
paHee Moa 3KCKaBaTOPHbIE Teperpy3ou-
Hble CK/Iaabl C aBTOMOOWIBHOIO TpPaHC-
MopTa Ha Ke/e3HOAOPOKHBIA TPaHC-
nopt. Ecav ata naomaznka no ycaoBuio
3a/leraHusi MO/IE3HOTO MCKOMaeMoro He
KOHCepBUPYEeT 4YacTb ero obwema, TO

reperpy3oyHbiii TMYHKT Ha HeW MOXKeT
OBITh HCIIO/IB30BaH A0 KOHL@ paspaboT-
ku. Ecv moa atoit niontaakon dpopmu-
pyeTcs Lie/IMK 10poz, B KOTOPOM MOXKeT
OBITh MOTEpsAHA YacThb 3aIIaHUPOBAHHO-
ro K BbleMKe OoObeMa TO/Ie3HOTO UCKO-
[1aeMoro, TO OH [0/MKeH ObITh pa3pado-
TaH, TNPU 3TOM TFOPHYIO Maccy HeoBXo-
[MMO BbIZaBaTb Ha MMOBEPXHOCTh APO-
OUIBHO-KOHBEMEPHBIM KOMIICKCOM  Ha
HOBOM MeCTe YCTaHOBKH.

M3 aHanusa MCronb3yeMbix Ha Kere-
30PYAHBIX KapbepaxX YKparHbl criocoOoB
BCKPBbITHMSl TOPHM30HTOB, Ha KOTOPBIX
pa3MeniaTcs  APOBUNBHO-TIeperpy3oy-
Hble IMYHKTHI, C/1eyeT, YTo IpH I0A3eM-
HOM Crioco6e BCKPBITHS THUIIOBOW SIB/Is-
ercs CXeMa BCKPBITMSI C pasMelleHHs
MIEHTOYHOT'O KOHBEMepHOro MoabeMHHKa
B HAK/IOHHOM CTBO/Ie U KBepll/larax,
Pacro/okeHHbIX 338 KOHEUHBIM KOHTY-
poM Kapbepa. [Ipu 31Ol cxeMe BCKpHI-
THS APOBUIBHO-TIepPerpy304Hbie MYHKTHI
pa3MellaloTcs Ha lle/IMKax [opoa —
BpPeMeHHO HepabourX yuacTKax OOpPTOB
Kapbepa. [locne yanvHeHUs Hak/IOHHO-
IO CTBO/A C MOABEMHUKOM U CTPOUTE b
CTBa Ha HIIKe/IeXalllX TOPHU30HTaX
Kapbepa HoBoro /Il ¢ pasMelneHriem
KOHBeliepa OT Hero A0 CTalMOHApPHOIO
noabeMHYKa B KBepiiziare crapbiit [I1T1
1 KOHBeMep B KBeplil/lare AeMOHTHUPVYIOT,
a Le/vK Topoa Mo HHUM pa3padaTbiBa-
10T. [lpy aTOM B3pBIBHBIE PabOTHI, HC-
Mo7Ib3yeMble  TIpY  paspaboTKe  Lie/Ka,
He OKa3blBaIOT BAMSIHUS Ha CTaLlMOHap-
HBIM KOHBeMepHbIN ITOIbeMHUK.

[Ipu pa3MelieHUy /I@HTOYHBIX KOH-
BelfepHBIX MMOABEMHUKOB Ha KOHEUHBIX
6opTax KapbepoB ropHasg Macca C Apo-
OW/IbHO-TIEPerPY304YHbIX TMYHKTOB I1Oa-
ercs Ha TMOAbeMHUK C TIOMOIIBIO KOPOT-
KUX T/1aCTMHYaThIX nuTarteseit. Llenvku
MOPO/ TIO/T 3TUMU TMYHKTaMM TPUMBIKa-
I0T K TIOAbEMHHKaM HernocpeacTBeHHO.
Onu He MoOryt ObITb OTPabOTaHbI, TaK
KaK MX paspaboTKa C MCMO/Ib30BaHHEM
B3PbIBHBIX PabOT HeW30ekHO MpHBeaeT
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K TIOBPEXICHUIO ToAbeMHHKa. B 1enu-
Kax TepseTrcs uacTb obbeMa I1071e3HOTrO
HCKOI1aeMoro, UyTto CHUXKaeT 3ppeKTUB-
HOCTb PaspabOTKH C HCIO/Ib30BaHHEM
APOOH/ILHO-KOHBEMePHBIX KOMIT/IEKCOB.

["padpmueckoe MomenvpoBaHue Kapb-
epoB C APOBUNBHO-KOHBEHEPHBIMU KOM-
M/IeKCaMU  TIO3BO/IM/IO YCTAHOBHUTh, UTO
TeXHO/IOTMYEeCKasi CxeMa APOOH/IbHO-
KoHBelepHoro Komriekca ([IKK) ¢ pas-
MellleHWeM /IeHTOUHOTO KOHBeMepHOro
MOMbeMHUKa B BbIpabOTKAax Ha KOHeY-
HOM GOPTY Kapbepa A0/MKHAa COOTBETCT-
BOBaTh CXeMe KOMII/IeKCa C pa3MellleHH-
eM MOoAbeMHUKa B HAK/IOHHOM CTBO/E U
kBepurarax. [as storo, ot AN, pac-
MO/I0KEHHOTO Ha 3aKOHCEepPBHPOBAHHOM
yyacTke pabouyero GopTa Kapbepa, A0
CTAlIMOHAPHOTO KOHBEHMepPHOrO  MOb-
eMHHKa, Pacro/ZIoREeHHOr0 B BhIPabOT-
Kax Ha KOHeuHOM GOpTYy Kapbepa, rop-
HYIO Maccy HeoBXOAuMO I0AaBaTb /1eH-
TOUHBIM KOHBeEMepOM, Takke pPacrioo-
JKEHHBIM B HaK/IOHHOM BHIpabOTKE Ha
KOHEUHOM 6OpTYy Kapbepa. IJTOT KOH-
Beiiep BBIIO/HACT TY XKe (PYHKLMIO, UTO
M KOHBerep B Kepuriare. Ero anvHa
[IO/MKHa COOTBETCTBOBaTh 6e30racHOMY
PaCcCTOSIHUIO TIOABEMHHKa OT MecTa Be-
feHus B3pbIBHBIX pabot. [lpu ucnons-
30BaHUM TaKWX IepeaaTOUHBbIX KOHBew-
epoB LIe/IMKK TIOpOoA ToA T/IoMaakaMU
[T Moryr 6bITh paspaboTaHbl C HC-
I10/1b30BaHKEeM B3PbIBHBIX paboT 6e3 1o-
BpeXJeHUs CTalLlMIOHapHOIO KOHBeuep-
HOTO MOABEeMHHKA.

PaccmotpenHas cxema /IKK moxer
ObITb peasiM3oBaHa TOMBKO TIPU OAHO-
OOPTOBOM crcTeMe paspaboTku. Bmecro
CTALIMOHAPHBIX APOBUABHO-TIepPerpy30y-
HBIX TMYHKTOB B HeM MOMKeT ObITh HC-
Mo/b30BaHa Tepe/BUKHas APOOUIBHO-
neperpy3ouHas ycraHoBka ([1/I[1Y), ne-
peMeliiaeMast 10 Mepe TMOHWXKEHUs Top-
HeIx pabor. Ee mnepemenaror Baonb
MOABEMHOIO  /IGHTOYHOIO KOHBeiepa,
KOTOPBIM pasMellaloT B BbhipaOOTKe Ha
BpeMeHHO HepaboueM ydJacTke Mo rpa-
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HUlle paboyero v KOHEYHOro OOPTOB
kapeepa. C aTOro KOHBerepa TOpHas
Macca TMeperpyaercs Ha IepeaaTou-
HbIMl KOHBeMep, KOTOPBbIM TPaHCIIOPTH-
pyeT ee [0 CTAaLMOHAPHOIO KOHBeHep-
HOTO MOABbEMHHKa. JTOT KOHBeHep, Kak
M CaM MOAbEeMHUK, Pacrio/ZiokeH Ha Ko-
HeuHOM Gopty Kapkepa. C 1envio co-
KpallleHHsI PacCTOsHUS TPaHCIIOPTHPO-
BaHMA TOPHOM MacChl BHYTPHUKapbePHbIM
aBTOTPAHCIIOPTOM, BAO/Ib OAHOIO TaKO-
ro KOHBeriepa MOryT OhITh paccpeaoTo-
yennl ase [T/TTY.

[lpu UeHTpasbHOM KO/BLIEBOM CUC-
TeMe paspabOTKu ApPOOUIBHO-KOHBeHe-
HBIT KOMITIGKC TepBOHAYa/IbHO MOKeT
ObITb PACIIoZIoXeH Ha OOpPTY Kaphepa,
[IOCTAB/IGHHOM, C Liefbio obecrieueHus
paLIMOHA/IBHOTO PeKKMa FOPHBIX pPaboT,
Ha [OMTOBPEMeHHYI0 KOHcepBalmio. B
3TOM Crydae Le/IMKH TIoOpoa o4 IIIo-
mazaror pasmertnenust [1ITY npuMbika-
IOT HerocpeACTBEHHO K BpeMeHHOMY
7IeHTOYHOMY KOHBENMepHOMY I10AbeMHU-
Ky, @ KOHBeliepHas BCKpbIBAlOIlas BbI-
paboTKa BK/IOUAeT 3/IeMEHThl TpaHIleu
v nonytpaniten. C TTAIY Ha koHBe-
epHbIi OabeMHUK IopHas Macca Ioaa-
eTcsi KOPOTKMM [/IaCTUHYAThIM Tiepe-
rpyxkaresieM. [locne Bhixoda cocemHero,
C TOCTaB/IGHHBIM Ha KOHCepBalMio 60p-
ToM, 60pTa Kapbepa Ha KOHEUHBII KOH-
TYP BPEeMeHHbI KOHBEMepPHbIN [101beM-
HUK [EeMOHTHPVIOT, a 3aKOHCepBHPO-
BaHHbII OOPT paspabaThiBaloT M APO-
OU/IBHO-KOHBEMEpHBIN  KOMIIeKC pop-
MUpYeTCs MpyU OAHOOOPTOBOI CHCTeMe
paspaboTKU C pasMelleHUeM [TOAbeMHU-
Ka Ha KOHeyHoM Gopty, a [IITY Ha
BpeMeHHO Hepabourx ydacTKax pac-
KOHCePBUPOBaHHOIO OopTa Kaphbepa.
Ecnu npu sTolt cucTteMe paspaboTKu
MOCTAHOBKa O/IHOrO M3 BOPTOB Ha [071-
TrOBpeMeHHYI0O  KOHCepBallMIO  HeBO3-
MOKHa, TO CTalUMOHapHBIM KOHBeuep-
Heil moabeMuyk u AT (uan T1ATTY)
MOTYT ObITh pa3MellieHbl TOMBKO Ha KO-
He4yHOM GopTy Kapbepa. UTobbl HCKO-



Puc. 1. [Ipo6H1bHO-KOHBeliepHbIH KOMIIIEKC C NeHTOYHbIMH KOHBeHepaMH Ha KOHed-
HoM 60pT1y Kapbepa: o — c [I1I1; 6 — c [1AI1Y; 1 — koHBelepHsIit noabeMHuK; 2 — A1 u
[1Ar1Y; 3 — 6ynkrep ¢ nurareneM; 4 — aBTOCaMOCBal

YUTb BBIEMKY [OIO/THHUTE/TIBHONM BCKPbI-
umm, [T nomkeH 6bITh pacrionoxeH Ha
TN7IoaZKe, COTIPSKeHHONM C PasBOpPOT-
HOM TI/IOMaZKOM KalMTa/lbHOTO Che3na,
C pa3rpy3koi Apob1eHOM rOpPHOM MacChl
Ha KOHLIEBYIO YacTb CTaLMOHAPHOIO
noabeMHrika. [Ipy atom sarpyska apo-
OWIKU KPYIHOro ApoOG/eHus, KoTopasi
BMeCTe C KOHIIeBOM UaCThiO MOIbeMHHKa
pasMelliaeTcsi B TpaHIlee, OCYIIeCTB/If-
ercs uepe3 BYHKep C M/IaCTUHYATBIM IU-
TareneM. DyHKep ycTaHaBIMBalOT B
BepxHel 4YacTM BCKpbIBalOller BbIpa-
60TKH, UMelolllelt hopMy MOIYTPaHIlIeH,
B KOTOPOM IpH VA/IMHEHUU KOHBeuep-
HOTO TOABbEMHHKa YCTaHaB/IHBAIOT KOH-
BeliepHhIii cTas (puc. 1, a).

[pu wucnonszoBanun [1ATY ee u
KOHLIeBYIO 4aCTb KOHBEMEpHOro Moab-
eMHMKa YCTaHaB/IMBAIOT Ha [IIOIaaKe,
COIPAXKEeHHON C Pa3BOPOTHOM IIIOIIaa-
KO KalWTa/IbHOTO chesda. K3 aBToca-
MOCBa/IOB FOPHYIO MacCy C Pa3BOPOTHOM
M/IOMAZKU  KallMTa/IbHOIO Chesla Iepe-
rpyxkatot B [1/IITY uepes 6yHkep ¢ nia-
CTUHYATBIM TMMUTaTe/1IeM, KaK W MPU HUC-
nons3oBanun [Nl ycTaHOBEeHHBIM B
BepxHer 4YacTh BbIPpaOOTKH 718 pa3Me-

IlleHVsl B HeM C/iealyiollero KOHBenepHoO-
ro crasa (puc. 1, 6).

[lpy nopaboTke Kapbepa 3TOT OYH-
Kep YCTaHaB/IMBAIOT Ha OCHOBAaHWUMU I1O-
AyTpaHIlen — HaK/IOHHOM MpeaoXpaHu-
TenbHOM GepMe OT FOPU30HTa Pa3rpy3Kr
[IO HMZKerexkalllero ropy3oHTa (puc. 2).

[leHTOYHBIE KOHBeVepbl MOTYT ObITh
WCTIO/Tb30BaHbl B KOHBEHMEPHOM TOAbEeM-
HHKE TO/IbKO Ha MPAMOMMHENHBIX YJacT-
Kax 60pToB KapwepoB. Vx wmcnons3oBa-
HUe Ha 6opTax OKpYraoi popMbl IO-
B/eUeT BbIeMKY Oo/blX  0GbheMOB
BCKPBIIIM  OT  CIPsSM/IGHUS  YYacCTKOB
6oprtoB. Ha kapbepax ¢ orpyrzioit dpop-
MO KOHEUHBIX GOPTOB MOTYT OBITh KC-
IMO/1b30BaHbl KPYTOHAK/IOHHBIE KOHBEM-
epbl, YI7ibl HAK/IOHA KOTOPBIX COBITAAAIOT
C yraMu OTKOCcoB GopToB. [pu mcrons-
30BaHUM 3THX KOHBEMEepOB APOOH/ILHO-
Teperpy3ouHble MYHKThI Le1ecooBpasHo
pa3Melath Ha KOHEUYHbIX BopTax Kapbe-
pa. UToOBI HCKIIOUMTh pasHOC GOPTOB
WM OCTaB/IeHWe LIe/IMKOB TMOpoa oA
[/I0MAZKU KX pasMelleHrs, 3TU II/10-
I[aZIKU MOTYT ObITb COBMEIIeHbl C TOpU-
30HTa/ILHBIMU [/I0IMAAKaMU KarruTa/lbHO-
ro chesza.
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Puc. 2. [lopaboTka Kapbepa ¢ neperpyskoH ropHoi macchl H3 aBTocamocBanoB 1 Ha
KOHBelepHbIli MoaAbeMHHK 2 yepe3 GYHKep c muTaTteneM 3 Ha OCHOBaHHH NOAYTpaH-
IleH — HaK/IOHHOH npeaoxpaHuteasHon 6epme 4 u I/AITY 5

B stoM cayyae  apo6bunbHO-
reperpy3ouHbie MYHKTbl YCTPaMBalOT B
HHIIaX, KOTOpble POPMUPYIOT B YCTYIax
C TOPU3OHTA/ILHBIMYU TI/IOMIAAKAMH Karlu-
TaBHOTO Che3Za WM C T/IOUIAAKaMH,
COMNPSKEHHBIMH C Pa3BOPOTHBIMH  [1710-
IAJAKAMK KalMTa/IbHOTO che3za (puc. 3).
I'lpu pasmemenun /N1 Ha HuKHMX TO-
PU30HTaX Kapbepa B HMIIE ero IpexHe-
ro pasMellleHys YCTPauBaioT y3es rnepe-
I'PY3KH MEXKIY KOHBEMEePHBIMH CTaBaMHM.

KpyToHak/oHHbIE KOHBEHepbl MOTYT
ObITb WCIIO/Ib3OBaHbl  A718  YAMUHEHUs
NIeHTOYHOTO KOHBEMepHOro MOAbeMHU-
Ka, TaKXKe KOHBeMepHbIN MOABEMHUK OT
[MOBEPXHOCTH TIO/THOCTBIO MOXKeT OBbITh
COCTaB/leH M3 3TUX KoHBerepoB. [las
MOHTaxa TaKHUX KOHBeMepoOB C HCIIO/b-
30BaHMEM CTPOUTE/IBHOTO KpaHa MOTYT
ObITh KCIIO/IB30BaHbl [/IOMAAKH, COBMe-
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IIEHHBIE C [penoXpPaHUTe/IbHbIMU Gep-
MaMmu Kapbepa. OT KalWTa/lbHOrO Ches-
fa [0 STUX IVIOMAZOK AO/MKHBI ObITh
YCTPOEHBI Che3abl A1 AOCTaBKU TPY30B
Ha TPAKTOPHOM TerleXKe U CTPOHTE/lb-
Horo KpaHa. [ IpenoxpaHuresnbHeie Gep-
MBI, KCIIO/Ib3YeMble [0/ CTPOHTe/lbHbIC
T/I0IAAKU, MOTYT ObITh pacliMpeHbl 3a
cyeT YBe/MUeHMsl YI7IOB OTKOCOB YCTY-
OB, PAaClO/IOXKEHHBIX BbIIIE W HUXKE
CTPOMTENBHOM TI/IOMAAKA. DTO [OCTUra-
eTcs YKpervieHHeM OTKOCOB.
[penoxpanutensHeie 6epMbl Kapbe-
pa ¥ rOPU3OHTA/IbHBIE T/IONIAAKK Karlu-
Ta/TbHOTO Che3/a 10 UX MIMPHHE AO/MKHBI
ObITh TIO/THOCTBIO MCIO/IB30BaHbl 101
I/I0MAAKU  APOOUIBHO-TIEperpy30UYHbBIX
[MYHKTOB, Y3/10B IePerpy3kyu Mexay KOH-
BelepHbIMHM CTaBaMU W /s MOHTaxKa
KOHBEMepHOro MoabeMHHKA.



Puc. 3. [Ipo6uasHO-KOHBelHepHbI KOMIIIEKC C KPYTOHaK/IOHHBIMH KOHBelepamu: 1 —
gouBeriepsl; 2 — [II1; 3, 4 — yanbl neperpysku; 5 — MOCTHI; 6 — KalWTa/lbHbIN Che3n; / — aB-

TOCaMOCBa/1

[lnst 3TOro cpeaHssi 4aCTb KaXKIOTo
KOHBEMepHOro CTaBa AO/MKHa ObITh pas-
MellleHa B TpaHllee M Ha Oropax, HWXK-
HAS 4YaCTh — B TpaHllee M BepXHsAd
4acTb — Ha OIopax.

PaccMoOTpeHHble  YCTpOMCTBa  ApO-
OU/TBHO-KOHBEHMEPHBIX ~ KOMITICKCOB  C
NIeHTOUHBIMU M KPYTOHAK/IOHHBIMM KOH-
BeliepaMi  TI03BO/SAIOT  POPMUPOBATh
KapbepHoe IIPOCTPAHCTBO 6e3 BhIEMKU
BCKPBIIIM OT pasHOCa KOHEUHbIX BGOPTOB
Kapbepa U OCTaB/IeHMs TIO/Ie3HOro HC-
KOIAaeMOro B TOCTOSIHHBIX LIe/IMKaX I10-
poa moA  T/IONIAAKHM  APOBUIBHO-
Meperpy3ouHbIX MYHKTOB, I/IOMAAKA Y3-
NIOB TIeperpy3ku Mex/ay KOHBeMepHbIMH

CTaBaMH, CTpOMTE/IbHbIe I[I/IOaAKN U
3ae3/Ibl Ha HHUX.
TexHornornueckre cxeMbl aBTOMO-

OU/IBHOTO TPAHCIIOPTa, HCITO/Ib3YeMOro
npy pa3paboTke TNYOOKUX KapbepoB,
[O/MKHBI  0BecreyrBaTh palMioHa/TIbHOe

dhopMUpOBaHKUe KapbepHOTo IPOCTPaH-
CTBa, MPU KOTOPOM pabouve U KOHeu-
Hble GOpTa B HMXKHEM 4YacTH Kapbepa
dopMUPYIOT ¢ BoMee KPYThIMU OTKOCa-
MM B CpaBHEHUU C ero BepxXHer 4YacThio.
OTOro MOXKHO AOOHTBCHA 3a CUET YMEHb-
IIeHUs] IMPUHBI Pabouyux IVIOIAAOK U
YMEHbIIIeHsl B [IBa Pasa IHUPHUHB GepMBbI
aBTOMOOW/IBHOTO Che3aa MPU HUCMOIb30-
BaHWM B HIDKHEHM 4YacTH Kapbhepa aBTo-
CaMOCBa/IOB T'PY30IIOABEMHOCTBIO B He-
CKOMBKO a3 MeHbIlIel MPY30roabLeMHO-
CTH aBTOCAaMOCBA/IOB, MCIIO/b3YeMbIX B
BepxHel 4acTh Kapbepa. Vcrons3oBa-
HYe B HMXKHeM 4acTh Kapbepa aBToca-
MOCBa/IOB OTHOCUTE/IbHO Ma/lOM TPy30-
MMOABEMHOCTY BMECTO OO/IbIIerpY3HbIX
ABTOCAMOCBA/IOB TIO3BO/IUT B HECKO/BKO
Pa3 COKPATUTh 06BbeM BBIEMKU BCKPBIILU
rpy POPMUPOBAHMK GepPMbl KarMTa/lb-
HOI'O che3aa. Takye aBTOCaMOCBA/IbI MO-
ryT ObiTh 5P(EKTHBHO MCIIONB30BaHEI
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TONMBKO C BHYTPUKApPbEpHOM TMeperpys-
KOM TOPHOM MacChl B OGOrbllerpy3Hbie
aBTOCAMOCBa/Ibl W/ Ha KOHBerepHhbie
MOTbeMHUKH.

[ns meperpyskd roOpHOM MacChl U3
aBTOCAMOCBA/IOB B aBTOCAMOCBA/Ibl MO-
IYT HCTONBb30BaThCsl OYHKEepHbIe WK
SKCKaBaTOpHbIe Meperpy3oyHbie MyHK-
Thl. ByHKepHbIe reperpy3oyHble MyHKThI
obopyayiotcsa OYHKepaMy C I/1acTHHYa-
TBIMU MUTaTe/IsIMKU BMecTuMocThio 300-
400 T. DKCKaBaTOPHBIE Teperpy3ouHbie
MYHKTBI TIPU Pasrpyske aBTOCaMOCBA/IOB
MO/T OTKOC YCTYIa UMEIOT GO/bIIYIo BMe-
CTUMOCTb U 06ecrneurBaioT GO/bIIYIO
He3aBUCHUMOCTh PaboThl ABTOCAaMOCBa-
7IOB Pa3NMYHOM IPY30MOABeMHOCTH APYT
oT apyra. [las pa3MelieHyst U3BECTHBIX
Meperpy3ouHbiX MYHKTOB  TPeOyIoTCH
[IOTIO/IHUTE/IbHBIE TI/IONIA/IKK U 3ae3/Ibl
Ha HUX. B uenvkax mopoa moa aTUMuU
I/IOMAKaMK  TepsiloTCsl  3HAUWTe/IbHbIe
MMPOEKTHbIe OOBEeMbl A0ObIUU [10/1e3HOTO
HICKOTIAeMOro, UTO YBE/MUMBACT Cpes-
HUM KO3(pULIMEHT BCKpbILW. akue
reperpy3ouHbie MYyHKTHI [TPAKTHUECKH
WCKMOYaloT 3(P(PeKTUBHOCTb MpPUMEHe-
HUSI aBTOCAMOCBA/IOB Ma/lOM IPY30TMOab-
eMHOCTH TMpU A0paboTKe IYOOKUX
KapbepoB. PaspaboTaHbl Meperpy3ou-
Hble TIYHKTBI, HCK/IIOUAIONIMe 1Ie/MKH
rnopoa. B Hux mnsomanku neperpysoy-
HOTO TIYHKTa M 3ae3lbl Ha HUX MaKCH-
Ma/IbHO COBMeILeHbI C MPeAoXPaHUTe /b
HbIMU GepMaMu U GepMOM KarHTa/lbHO-
ro ches/a.

Yribel OTKOCOB KOHEYHBIX GOPTOB B
HWXXHEM YacTU Kapbepa, Iae MCIIONb3y-
IOTCA aBTOCAMOCBa/lbl Maslol  IPY30-
MOABbeMHOCTH, TaKkKe MOIYT ObIThb YBe-
MUYEeHbl 3a CYeT [IOBBINICHUS YK/IOHA
cbe3noB. OH MoxkeT ObITh TOBBIIEH /10
23° mpu UCMOMb30BaHUM aBTOCAMOCBa-
7IOB C T'YCEHHUUHBIM XOOM. [IYHKTBI a7ist
reperpy3ky TOPHOM MacChl M3 3TUX aB-
TOCaMOCBa/IOB B KO/IECHble aBTOCaMO-
cBasbl GO/BIION TPY30MOABeMHOCTH MO-
ryT ObITb CPOPMHUPOBaHbl Ha TOPHU30H-
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TaAbHBIX T/I0MAAKaX GepMbl MHMPOKOTO
KalMTa/IbHOTO chesda. [lna aToro Ha
nzomazke 6epMbl U3 BCKPBIIIHBIX TTOPO/I
POPMUPVIOT HACKITB MO PA3rPY30UHYIO
I/IOMAAKY M 3ae3a Ha Hee A1s T'YCeHWY-
HBIX aBTOCAMOCBA/IOB. M3 3THX aBTOCa-
MOCBa/IOB TOPHYIO MAacCy PasrpyKaioT
MO/T OTKOC HAChIMM Ha TOPU3OHTATBHYIO
M/IOMAJKY Che3lla M 3KCKaBaTOpPOM TIie-
perpyxaioT B GO/IbIIerpy3Hble KOIeCHbIe
aBTOCAMOCBA/IbI.

[ns cpopMupoBaHusi GepMbl  Karu-
Ta/bHOTO Che3la Ha I7YOOKHUX TOPH30H-
Tax Tpebyercsa BbleMKa O60bIMX OObe-
MOB BCKpbimiM. [Ipy wmcnonb3oBaHuy B
HIMXKHEM YacTH Kapbepa aBTOCaMOCBa-
7IOB TPY30TIOABEMHOCTBIO B HECKO/IBKO
pa3 MeHbller I'Py30NOAbeMHOCTH aBTO-
CaMOCBa/IOB, MCIIO/B3YeMbIX B BepXHer
YacTM Kapbepa, U MaKCHUMa/ZlbHOM CO-
BMeEIlIeHHH Y3KUX TPAHCTIOPTHBIX GepM ¢
HaK/IOHHBIMH MpeaoXPaHUTe/TbHBIMU
GepMaMy Kapbepa MOKHO 6e3 A0MO/MHH-
Te/IbHOro pas3Hoca GOPTOB Kapbhepa Ha
BBICOTY HECKO/IbKHX YCTYIOB YBE/THUWTh
ero TMpPOEeKTHYIO [MYOUHY WM, HAIpH-
Mep, NPy HeU3MeHHOM ITPOEKTHOM I71y-
6uHe Ha 50,4 MAH KyGOMETPOB YMEHb-
IUTh OObEeM BBIEMKU BCKPBIIK B Kapbe-
pe npu raybuHe MpHUMEeHeHHs aBTOCa-
MOCBa/IOB Ma/IoM TPY30TOABEMHOCTH OT
400 no 600 m. I'lpeanoxeHHsie peiie-
HUS1, 3a/10KeHHbIe B MPOEKT PaspaboTKU
Kapbepa, AaloT SKOHOMHUYECKHH 3¢hdeKT
ymKe TpU ero CTPOWTeNbCTBE 3a cyer
YMEHBIIIeHHsI KOHEeUHBIX Pa3MepoB Kapb-
epa Mo TMOBEPXHOCTH M, COOTBETCTBEH-
HO, yMeHbllleHUss oOObeMa  BBIEMKU
BCKPBIIIIH.

[lpu nopaboTke Kapbepa C Bblaaueit
BCcero obbema MO/1e3HOrO HCKOMaeMOro
M3 ero HWXHe! YacTU Ha T[MOBepPXHOCTb
MPOBU/IBHO-KOHBEMEPHBIM  KOMIT/IGKCOM
BCKPBIIIHbIE TIOPO/IbI, AOCTaB/sgeMble U3
3TOM 4YacTH Kapbepa aBTOCaMOCBa/laMU
Ma/Iolt TPY30TOABEeMHOCTH, MOTYT OBITh
CK/IaAMPOBaHbl Ha yacTH M/iommaau Gep-
Mbl Che3fa /7151 aBTOCAMOCBA/ZIoB BO7Ib-



Puc. 4. Huxuasa yactb Kapbepa ¢ ApOGHIbHO-KOHBEHepHbIM KOMIIIEKCOM: o — Ha Haua-
710 CKIAIMPOBAHKMsS BCKPBILIHBIX MOPOA; 6 — Ha KOHell pa3paboTky; I — IeHTOUYHbINM KOHBeHep-
HbIM MMOAbEeMHHK; £ — KPYTOHAK/IOHHBIN KoHBetiep; 3 — [I1l1; 4 — aBTocamocBasbl; 5 — oTBar

rnopoa; 6 — MpeaoXpaHrUTeNbHbIN Barl

IIOM I'PY30MOABEMHOCTH TI0 ee IIMpPUHe
(puc. 4). [lpyras yacTth rviomaard GepMbl
Mo ee IMPHHe, OT/e/leHHas OT OTBa/a
BCKPBILUIHBIX [10POA  [PefoXPaHUTe /b
HBIM Ba/IOM K3 3THX MOPO/I, HCIOIb3YeT-
cd TOA Che3a A/ aBTOCAMOCBA/IOB Ma-
710 TPY30IMIOABEMHOCTU. Takoi criocod
BHYTPHKapPbepHOTO CK/IaIMPOBaHHsA
BCKPBIIIN MO3BOMNUT 3HAYUTE/IBHO COKPa-
TUTb PacCTOsHWE ee TPaHCIOPTUPOBA-
HUSA W3 HIXKHelN JacTu Kaphepa, B CpaB-
HEHUM CO CK/a[IMPOBaHMeM B OTBa/l Ha
MOBEpPXHOCTH, U,  COOTBETCTBEHHO,

YMEHbILINTh 3aTpaThl Ha TPAHCIIOPTUPO-
BaHMe.

PaccMmoTtpeHHble  criocobbl  popMu-
POBaHUsS TPAHCIIOPTHOM CUCTEMbI TI0-
3BOMAIOT  (POPMUPOBaTh  KapbepHoe
IMPOCTPAHCTBO C MAaKCUMA/ILHO BO3MOXK-
HBIMU YIr/laMU OTKOCOB Pabourx U KO-
HeuHbIX OOPTOB Kapbepa, UTO [IPUBOANT
K BbleMKe MUHUMa/IbHBIX  OObeMOB
BCKPBIIIM [IPY HEHM3MEHHOM o0beMe Bhl-
eMKHM TI0/Ie3HOTO HCKOMAaeMOro U, COOT-
BETCTBEHHO, K CHIKEHHIO 3aTpaT Ha
paspaboTKy.

Kopomko 06 asmope

bBepceries B.A. — Vnctutyt ropHoro aena YpO PAH.

[loknan pekoMeHIOBaH K orny6/rKkoBaHuio cemMrHapoM Ne 13 cumniosnyma «Henernsi ropsika-2008».
PetieHseHT a-p TexH. Hayk, npod. B.B. MebHHK.
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