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1. 3ATIAYY OBECNIEMEHUA KOCMHYECKHX IIOJIETOB
M MECTO B HUX KOPABEJILHBEIX H3MEPHUTEJIBHLIX TYHKTOB

OcBOeHHE KOCMUYECKOTO NPOCTPAHCTBA — IIEPCHEKTHBHAA 3a1aya
3emiisiH. 3TO CBA3aHO C BONPOCAMM HApOJOHACENeHHs 3eMIId, ee TOI-
TIMBHO-9HEPreTHYECKUMH PECYPCaMH, 3aIlaCaMH MOJE3HbIX HCKOTIAeMBIX
M MHOTMMH JIpyrdMu NipoGiieMamu. OTAenbHbIC 0011aCTH KU3HEAeATE b~
HOCTH YEJI0BEYeCTBA HANPAMYIO CBA3AHAI C KOCMOCOM:

— #anpHAs TenaegoHno-TenerpadHas CBA3b;

— [POTHO3LI TOTOAL! ¥ IPEAYNPEXASHHUS O CTUXHIHEIX OeICTBHAX;

— CY/IOBOXK/ICHHE B OKEaHe; '

—reoae3udeckue paboThl Ha CTPOHTENLCTBE Ia30IPOBOIOB H XKene3-
HEIX IOpOT;

— cocTaBlIeHHe TonorpapudecKux KapT H pa3Be/iKa IoNe3HBIX HCKO-
MAEMBIX.

VdaeHEIMH aHATM3UPYIOTCA BO3MOXKHOCTH OyAyIMMX KOCMHYECKHMX
3JIEKTPOCTaHIIMI, TOCTPOEHHBIX Ha OKOJIO3eMHBIX opbuTax. Mccienyrores
poGIEMBI MATEPHATIOBEACHHS, HCTIONE3YS BO3MOMXHOCTH JUTHTENILHOM He-
BECOMOCTH U Iity6GoKoro Bakyyma. PelmaroTcs Takke U Jpyrue HayJIHbIe
npo6IEMBI B 0611aCTH aCTPOHOMHUH, GHONOTHH U MEAHLIMHBI Ha 6a3e BO3-
MOXKHOCTH 3KCIIEPMMEHTHPOBAHMUSA B KOCMoce. B mocneniHee Bpems Bce
Gonplee pa3BUTHE IONyYaeT KOCMHYECKHIH TypU3M.

Hcnonn3oBanye yxa3aHHBIX AOCTHXKEHHH OCBOEHHA KOCMOCA B Ha-
POZHOM XO35HCTBE CBA3aHO, B IEPBYIO 0YEPe/ib, C OIIMKHUM KOCMOCOM H
ofecneanBaeTcs, B OCHOBHOM, pealn3aiieil HalHOHANbHBIX KOCMHUYeC-
KHX HpOrpamM, K pa3paboTKe M OCYIIECTBICHHIO KOTOPBIX K CTpaHaMm,
IVIATENBHOE BPEMS| YYaCTBYIOIMM B 0cBoeHKH kocMoca (Poceus, CITIA),
npucoenunsiorcs Bce Hosuie (KHP, Sinonus, Muaua u apyrue). B aroit

~ 4aCTH MOXHO Ha3BaTh W NPUMEPHI MEX/yHapPOIHOIO COTPYAHHIECTBA
[37], [52], kyna MOXKHO OTHECTH COBMECTHEIE MOJNIETEl B KOCMOC IPEACTa-
BUTeNell pa3MYHBIX CTPaH, MeXIyHapOAHEIC HABHTAIMOHHEIC KOCMH-
YECKHE CUCTEMBI, BEIBEICHHE HAIIMOHANBHEIX CITy THHKOB OT/EIbHBIX IO~
CYAApCTB C TIOMOILBIO KOCMOAPOMOB U PaKeT-HOCUTENEH JAPYTHX CTpaH.
3aKIII09ai0TCs COrVIAleHN O COBMECTHOM CO3JAHHM H 3KCIUTyaTauuH
KOCMHYECKUX cTaHIuil rpynnoi rocynapcte (Poccus, CIIA, Snounns).
Co3patoTcsi COBMECTHBIE OpraHM3ayy s KONNEKTHBHOH paboTel mo

KOCMOCY, IPMMEPOM 4ET0 MOMKET CIIYXXHTh EBpOne#ckoe KOCMUECKOe
aresTcTBO. MOXHO 0XKHAATH, YTO POLIECC MEX/YHAPOAHOTO COTPYAHM-
YecTBa N0 OCBOEHUIO KOCMHYECKOTO IPOCTpaHcTea GyeT pacupsaThCs,
TaK KaK 3Ta 3aJ(a4a KpyIHOIUIaHOBas, TpeOyeT 3HAYUTENbHbIX 3aTpaT !
IOJ, CHITY TOBKO BCEMY MEkKIYHapoAHOMY coobmecTBy. OcoGeHHO 3TO
OTHOCHTCH K npoGiemMaM paboTs! 1O JalbHEMY KOCMOCY: TOJIe€Ta K [L1a-
HeTaM COJIHEYHOM CHCTEMBI B X CITy THHKaM, HanpHMep K miaHeTe Mapc.
C pacIIMpeHHEM MEXIyHapOLHOIO COTPYJHHYECTBA B OGMACTH 0CBOC-
HHS KOCMOCA HapAay ¢ TPaJHIMOHHLIMH NOSBISIOTCS M HOBEIE 33/1a4H B
yacTi 00ecredeHust KOCMHYECKHX NPOrpaMM.

OpraHu3aMoHHO [0 CHOXKHBIIEHCS NPaKTUKe Ui 06eCneyeH s Koc-
MHYECKOTO IOJIETA UCTIONB3YIOTCA TPH KoMIulekca [4]:

— craproBsiii (CK);
— xomanHo-n3MepuTenbHeli (KHK);
— nouckoBo-cnacareeHsii (IICK).

TMockonbky Gombluas 4acTs nosepxHocTH 3emim (71 %) MOKpbITa BO-
JI0i, TO HETPY/IHO I10Ka3aTh, YTO B CHUTY HEOOXOMMOCTH MIIH B CHIIY IKO-
HOMMYECKON 1eneco00pa3sHOCTH B KXKBIH W3 YKa3aHHBIX KOMIUIEKCOB
MOTYT BXOJITE CIIELUANbHbIE [UIABY 9He COOPYKEHHUS — Kopabe/bHbIe H3-
mepuTensHeie MyHKTs! (KATT) 11s IpoBeeHHs PasiMdHbIX M3MCPCHHH
TpH 3amyckax, nonerax u nocazuke KA.

CrpykrypHas cxeMa obecrieieHUsi KOCMUYECKHX MOJIETOB NpH pas-
NUYHBIX BAPHAHTAX BBIBEIEHMS M IOCAKH KOCMITIecKoro anmnapara (KA)
mpencraeiicHa Ha puc. 1.

KoMaH/IHO-H3MEPUTENLHbI KOMILIEKC BKITFOYAET B Ce0si COOPYIKEHUA H
06opynoBatue, HeOOXOMMBIE IS KOHTPOJIA Y YTIPABICHUSA TIOJIETOM KOCMHU-
9ecKHX O0BEKTOB, IpHema OT HiX uHopmalmy H ee obpabotiu. CocTarmsio-
myie KMK pacnonaratorcs B L{entpe ynpasnenus nonetoM (LIYTT) 1 Ha u3me-
PHTEBHBIX ITYHKTaX, KOTOpbie coeauHeHsl ¢ LIYTI IMAMAMU CBA3H.

C 1elipio HCKIMOYEHHS Tak Ha3hIBACMBIX Iy XHX BUTKOB KOCMHYECKHUX
TI0JIETOB BHE 30H BHMMOCTH Ha3eMHbIX M3MEPUTEIbHBIX yHKkToB (HUIT)
TPUMEHSAIOTCA L1aByqHe (kopabebHbie) n3MepuTeNbHble MyHKTh (KHII).

ITonckoRo-criacarenbHbI KOMIUIEKC HCTIONBL3y€eTCA B Clyiac BO3Bpalle-
HHA Ha 3eMJIO CHYCKaeMoro kocmuyeckoro ammapara (CKA) 1 BknodaeT B
ce6si paiOTEXHIYECKHE CTaHIA OGHApy KeHHA U IOKCKA, CAMOJIEThI ¥ BEp-
TOJIETHI, 00CCIEYHBAIONIHE TIOUCK H 3BAKYallMIO CITyCKAEMOIO OTCEKa, a B
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Puc. 1. Cxema o6ecnedeHHs KOCMHYIECKHX MOJNETOB MIPH PasIH4YHBIX
BapHAHTAX BhLIBEACHHS M NOCAJKH KOCMHYECKOro annapara

ClTydJae aBapHH{HOIO WIH 3aIUIaHHPOBAHHOIO €10 PHBOJHEHHS HCTIONB3YIOT
crienuansHo obopyaosannbie kopatmd, Bxonsmue B IICK. ITpu sTOM Kopa-
GenbHBIE M3MEPHTENBHBIC IYHKTHI KOMaHIHO-U3MEPHUTENBLHOIO KOMILIIEKCa
(KUIT KHK), 06opyaoBaHHbIE PagHONeIeHraTopaMH U JpyrUMM yCTpOii-
CTBAMHU 15 0OHapy KeHHS M ITONCKA B OKSAHE CITYCKAEMBIX OTCEKOB CITy THH-
KOB ¥ MEXKILTAHETHBIX CTAHIMH, MOTyT Taloke npusiekatses K pabore ITICK.

B cTapTOBBIi KOMILUIEKC BXOJUT COBOKYITHOCTB COOPYXeHHH B 060-
PYAOBaHuUs, NpeAHASHAYESHHBIX IS TIOATOTOBKH PAaKeThI-HOCUTENS ¥ KOC-
MHYECKOro 00beKTa K 3amycKy M camoro 3amycka. TexHuueckue cpen-
CTBa CTApPTOBOTO KOMILIEKCA Pa3MENaloTCs Ha KOCMOAPOME, KOTOPEIH B
COBPEMEHHBIX YCIIOBHAX HAXOAUTCA, Kak IpaBuiio, Ha Cylue.

Kak ormevaroT criendanHCThi, BO3MOXKHOCTH 3allyCKa MIPH 3TOM OT-
paHHYEHBI MECTOM PACIIONIOXKEHHs Ty CcKoBO# Iiomanku. Tak, HanpuMmep,
3aITyCK CITy THHKA Ha 3KBATOPHALHYIO OPOUTY, IIPHBICKATEHLHYO 10 MHO-
THM [apamerpaMm, TpeOyeT CIIOKHOM CHCTEeMbI HaBEEHHsl, ECITH OH OCY-
LIECTBIIAETCA C ONpeAeNeHHBIX MecT cyum. [Tpobnema nerko peuraercs,
€CJIM 3aITyCK OCYIIECTBIIETCSA CO CIIE{HanbHOTO I1aByqero COOpYKeHus,
KOTOPOE JIETKO MOXET OBITh HAIPaBIEHO B HYKHOE MeCTO. Tak BO3HHKNA
HJIes TUIaByYero KoCMOAPOMa, KOTOpas 1o COOOIIEHUSM Ne4aTH riry6oko
npopabarsisaiiacs B CIIIA. TaM GbUTH BHINONHEHEI TPOEKTHI CY/0B, HO-
Jly4MBLIME HA3BaHUE "aCTPOHABTHYECKHE".

B coctaBe 060py10BaHKs ITHX Cy0B, KpOME YCTaHABIMBACMOIO Ha
CTapTOBBIX IVTOINAKAX, PEyCMaTPHUBANIMCh CUCTEMBI CIIEXKESHNS 3a yia-
CTKOM BbIBe/IcHHS. B npuHuune Takoe 060py/I0BaHHE MOXHO GBUIO Obi
YCTaHOBHTH M Ha OTJENBHBIX CIIEHaTbHbIX IIaBYYMX CTAHIMIX ClIeKe-
HHsl, KOTOPbIE COBMECTHO C JAPYTMMU CyJ[aMH, HalpUMep CHabKeHLaMH,
Moriu 661 06ecredrBaTs paboTy MaByyero CTapToBOro Komiuiekca. Jins
3THX e ueneit moryT npuenexarscs ¥ KWI KUK npu Hanvuum Ha HEX
COOTBETCTBYIOILEr0 060pyn0oBaHHA. BriepBbie B MHpE ILIaBy kit KOCMOA-
pomM ObL mocTpoeH B Poccuu Ha BEIGOPICkoM CyZOCTPOUTEIBHOM 3aB0-
ne Ha 6a3e mnaBydeii OypoBoi I1aTGopMBI. :

PaccMOTpeHHBII MaTepHaJt IOKA3LIBACT, YTO B BO3MOMHBIX CXeMax obec-
neyeHns KocMuYecKux rnoneTos KT 3aHuMaioT 3HaquTeNbHoe MecTo. [Ipu
3TOM OHM MOTYT PACCMaTPHBATECS KaK BHIHOCHBIE H3MEPHTENBHbIC MYHKThI
(BUIT) N0 OTHOILIEHHIO K HA3EMHEIM CTAlIMOHAPHEIM. B 370 cBsi3u cefyeT
OTMETHTE, YTO B KAYECTBE BHIHOCHBIX H3MEPHUTENIBHBIX ITyHKTOB MOTYT HC-
TIONB30BATLCA M KocMudeckue myHkThl m3Mepenns (KIIH), coznannbie Ha
OCHOBE CITy THHKOB-PeTpaHCIATOpoB. OHAKO, 0CTAaBAACH IPU ITOM KOCMU-
YecKIMH 00BEKTAMH, OHH CaMM TIOTPeOyIOT KOHTPOA ¢ 3eMJIH KaK IpH 3a-
IyCKe, TaK U B NpoLiecce IKCIUTyaTailuy. MOXHO npearonararh, YTo U Opu
atoM ponbs KHIT Gyzer ocTaBarhcs JOCTATOYHO CyLUIECTBEHHOM.

B kayectse BUIT MoryT paccMaTpuBaTbCA CaMONEThI, OCHALICHHBIE
M3MEPHTENBHOM aNmapaTypoii ¥ cpeAcTBaMH CBi3H. OJIHAKO OHHU 3HA1H-
tensHo yerymnaior KUIT o BO3MOXHOCTAM pasMeILEeHU] Ha HUX H3MEPH-
TeNBHBIX CPEACTB, a MX IKCIUTyaTalHs B GoNbHIeH CTENEHH 3aBHCUT OT
MeTeopoNornueckux ycnosuit. Onpenenennyio pasHouaHocTs BUII
TpeJCTaBJISIOT U BepTONeTHl, Gasupyromueca Ha KHTL.

To BeIMONHAEMO# (yHKIMY IpH paboTe ¢ KOCMUYECKHUMHE 00beKTa-
My, o6opynosanuio 1 pasMepam KHIT KUK yciioBHO MOXHO pasaenuTh
Ha YHMBepCalbHble U Malble [4].

Ha yHuBepcanbHbIX MOXET GBITh pa3sMelleH PAKTHIECKH BECh KOM-
TUIEKC PAAMOTEXHUYECKUX CPE/ICTB, XaPaKTEPHbIX JUIA Ha3€MHOIO ITyHK-
ta. C ¥X NOMOLIBI0 MOJKHO MepeaBaTb KOMaHIbl H MPOrpaMMel g yIi-
paBJIEHHs [I0JIETOM, H3MEPATh IapaMeTphl ABHXEHUA KOCMHYECKOro an-
napara, [IPUHUMATh TeJIeMETPHIECKYIO H Hay 9HYI0 HH(OPMALHIO, BECTH
panuoTeieOHHEIE M paguoTeNerpadHeie EPeroBOpsl ¢ KOCMOHABTaMH,
MHa4e rOBOPs, MONHOCTHIO 3AMEHHTh Ha3eMHbIH H3MEPUTENbHBIA MyHKT.



Ha mMansix KUTT ycTaHaBIMBAETCA MEHBIIHI COCTaB 000PYAOBAHMS 1
pelIaoT oHM Gonee y3Kuii KpyT 3aiad: HalpHMep, IIpHEM M3 KOCMOca Te-
neMeTpUyeckoi U HayuHol mHdopmaLuy 1 obecnieueHue paguo nepero-
BOPOB C 3KUMAXaMH KOCMHYECKHX kopabneli 1 opOUTaNbHBIX CTaHLUWHA.

Il myxn TICK MoryT npusnekarscs yHuBepcamshbie KHIT KUK
WU MCTIONB30BATHEC kopabnu, 060pyI0BAHHbIC, KAK MEHHMYM, CpELCTBa-
MH TpaeKTOpHEIX H3Mepennii (Maneiii KUTIT ITCK). Ha stx kopabmax
MOXET TaKKe YCTAHABIMBATHCA PANMOTENEMETPUYECKA annaparypa, 1
OHH MOTYT HeCTH Ha cebe BeprosieTsl 4 ObITH 060OpyAOBaHLI aHrapamy,
B3JIE€THO-ITOCaAOYHBIMH IUIOMANKAMH, & TAKKe HMETh CrelMalbHble YC-
TPORCTBA I NOAbEMA TIPUBOJHMBINUXCS ANNaparoB U Kancyn Ha 6opTt
xopabis. CtpykrypHas cxema KUIT npuseseHa Ha puc. 2.

ITpu onucannax 3apySexusrx KUII, obecniednBaromux KocMudec-
KHUe [IPOrpamMMBbl, UCTIONB3YIOT HX YCIOBHOE TIO/pa3ieNieHHeE B 3aBUCHMO-
CTH OT KOCMMYECKOI0 0GBEKTa, TIONET KOTOPOro oHH obecniednBaroT. Tak
roBopar o KUIT [55]:

— JUIs TIpOBEJIEeHUs U3MEPEHUil B IpOLecce MCIBITaHUH U y4eOHbIX
IIYCKOB MEXXKOHTHHEHTANBHBIX GaumncTudecknx pakeT (MBP);

— JUIS 3aITyCKOB HCKYCCTBEHHEBIX CITyTHUKOB 3eMIIH; .

— IUIs 3aIlyCKOB MEXXILTAHETHBIX 30HJOB M MUIOTHPYEMBIX KOCMH-
YecKHX Kopalueii;

KopaGennHbie H3MepUTENbHEBIC ITyHKThI 06eCIeYeHHs] KOCMUYECKHX
[IporpaMMm BXOJAT B 06uTyio rpyniy kopabneii obecneueHus kocMuYec-
KHMX NOJIETOB BMECTE C CyJaMHu:

— IUIs 3aITyCKa HCKYCCTBEHHBIX CITyTHUKOB 3emin (IUiaBy4ne Koc-
MOZIPOMBEI);

— i ces3u KUI ¢ 6eperom;

— IUI9 MaTepUanbHO-TeXHu4ecKoro cHabxenus KHIT u qpyrux cy-
OB obecrieqeHus II0JIETOB,

— i moabopa i GyKCMPOBKU CTApTOBLIX JBHraTelIcd KOCMUYECKUX
Kopabueif;

— IUIsl CTIaCeHHs CITyCKaeMBIX KOCMHIECKUX allllapaToB;

— JUIsl UCTIBITaHu 00pa3LoB NpUOOPOB U CHEUANILHOTo 060pyI0Ba-
Hus, cospatowerocs ama KHIL

Cnexyet oTMeTHTb, 9T0 KpoMe KHIT obecnieueHns KOCMUYECKHX
TpOrpamMM, B MUpOBOM NIPaKTHKE CO3aHbBI KOpabenbHbIE U3MEPUTENb-

Hble TYHKTBI, 3aHHMalolmuecs c6opoM pa3BeALIBATENbHBIX JAHHBIX
IUIS pasnMYHBIX BEJOMCTB, HanpuMep c6opa JaHHBIX O 3alycKax pa-
KeT JIpyrdMu cTpaHamH [29].

KopabenbHble H3MEPHTENbHEIE TyHKTHI ABAAIOTCA CAMOCTOSATENb-
HEBIM NOAKJIACCOM Hay YHO-HCCIeA0BaTeNIbCKUX CynoB. OHH obecneqn-
BAIOT IIPHEM TEJIEMETPHUECKOH U HayuHOH MH(OpMaUuK 13 KOCMOCa,
ee 00pabotky u nepenady B LIYII. KpoMe Hay4HO H HHXEHEPHO-TEX-
HHUYECKOTO COCTaBa CIIYKOBl KOCMMYECKUX HCCIIENOBAaHKH B COCTaB
SKCHEAMIHH 3THX CYAOB MOTYT BKIIOYAThCA MPEACTABUTENH JPYyTHUX
Hay4HbIX opraHu3anuii. [Ipu 3ToM paano-¢GHU3MKOB WHTEpPECyeT pac-
NpOCTpaHeHHe PaJuoBONH B 9KBATOPHANIBHAIX MIKPOTAX, aCTPOHOMOB
¥ acTpodu3uKoB — HeGeCHbIe ABNCHUA He HabmojaeMble C TEPPUTO-
puH cyw oTAenbHbIX cTpaH u T. A. Ha KHII MoryT BEINONHATECA pa-
60ThI 10 MporpaMMaM H3y4eHust MupoBoro okeana. 1o knaccuduka-
uun Mopckoro Peructpa cynoxoacrsa P@ KHII otHocsTes k cynaM
cnenunansHoro HasHadeHus (CCH).

Cucremsl, pafoTalouise Ha KOCMOC
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Vipasnenue Tpackropabiit TenemeTprueCKHi Caaab ©
noneToM KOHTPOIB KOHTPOE KOCMOHABTaMH
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ObecneHHBaIONIME CHCTEMBI
v v
Crnyx6a Mecro- - IYHKT <4p  Cpa3lb ¢ UEHTPOM
BpEMEHH onpeae- YIIPABJIEHH S YUPABICHHA
nenwe KHIT i"”"""""""i
Crabwmsauus Briypciurensbic KB coasp  CuyrHakosas
aHTEHH CHCTEMBI casg3h

Puc. 2. CTpyxrypHas cxeMa yHuBepcaabHoro KHK:
— mansiit KUI TICK
— — —maneii KUIT KUK

9



Cxema ycnosHoro paszenenus KUIT o obecneyenuro paboThl Ha pas-
JIMYHBIX y4YacTKax TPAeKTOpUYU HONETa, IPUHAIIECKHOCTH HX K pasnuy-
HBIM 00CHYKHMBAIOIIUM [OJIET KOMIUIEKCaM, 00beMY BBIMOIHAEMBIX pa-
60T, 06beKTam paboThl, a Tarke HX MECTO CPEAM APYTHX [TyHKTOB CIIeXe-
HUS U Cy0B 00€CeUeHUs KOCMUYE CKHUX MOJIeTOB MOKa3aHa Ha puc. 3.

TlyHKTB CACKCHHA

BrsocHbie Craumnonapssic
Koemuueckne Camonerst, KopaGan ciekenns Hecamoxoanne Hazemunie
CUYHKTHE  BEPTOACTH! 33 KOCMMYECKHMH  TLIABYUHC NYHKTh
(cnyTHURM 00BCKTaMH UASTGOPMEl  CHEHRCHNI
PETPAHCIITOPEE)
OdecieyeHIE KOCMHYECKIX COOop AuHHIX LIS PATIHYHBX
HOJICTOB BEAOMCTB

Cyaa odecreuesins
KOCMUMCCKIX HONETOB

Cyna cBopa AaHHbIX JUis
PATLHYHLIX BCAOMCTE

Cyna odecnedenns KOPABEJIbHBIE H3IMEPHTE/IBHbIE

KOCMHYECKHX 11016~ TIYHKTBI
108 kpome KHII (KHIT)
v ¥ +
Voo VT ‘
CK  KHMK [ICK Vuupep- TNaanyme [Inasyane Maasyune
(KC) (1O CaiblIbiC CTAHUMK CTaHlMd CTAHIIHH

TPACKTOP- TEACMEeT-  CBAIH
HBIX HA3ME-PHIECKHX
pendit  H3Mepenni

ObObekrnl padorst
MbP Crytaukn Kocsuueckne
kopabin 1
CTANKHH

Puc. 3. Yenosnoe pasgenenne KHUII no pasiv4abiM XapaKTepHCTHKAM
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2. DTAIbI PA3BUTHSA U KPATKOE OIUCAHHUE
OTEYECTBEHHBIX U 3APYBEXHbBIX
KOPABEJIbHBIX U3MEPHUTEJIbHBIX ITYHKTOB

C MOMeHTa CBOEIO MOABIEHWs O HAacTOSALIEro BPEMEHH MUPOBOH
¢dnor KHIT nacuursiBan Gonee 50 kopabne#t [53]. D10, mpexae Beero,
KHIT 6riBiiero CCCP, CIIA u B MeHblleil Mepe M0 YHCJIEHHOCTH KO-
pabmu Opannuu u KHP.

OreuectBennsii onbiT coznanus KUTIT 6eper cBoe Hadano ¢ 1960-x ro-
JIOB U BKJIFO4AET B Ce0s1 HECKOJIBKO ITarioB X pa3suTud. 310 KHIT navans-
noro neprona, KUIT népsoro nokonexus u KWUIT Hoporo noxonenus [52].

KopaGenbHble U3MEPUTEIIbHBIE Iy HKThI HAYalbHOTO IEPHOAA Xapak-
TEPHU3YHOTCS BPEMEHHBIM UCIOIB30BaHAEM IPY30BBIX CYJIOB B KayecTBe
cynos kocmuyeckoit ciyx6st (CKC) [21]. Bpemennoe nepeobopynosa-
Hue rpy3oBbix cya0B B KHIT He 3arparuBaio 0CHOB KOHCTPYKI{MH KOPITY-
ca CyIHa, ¥ I0C/Ie OKOHYaHUs 3a/aq [0 00ecneYeHHI0 KOCMHUYECKHX 110~
JIETOB Cy/a BO3BPAIAJIKCE B TOProBelil (ioT H MOITIM MCIIONB30BATHCA
10 CBOEMY IPSIMOMY Ha3Ha4YEHHUIO.

Axcrnyaranys KUI Ha4anbHOro nepHo/a HOMOIVIA Y TOUHHTD Tpeo-
BaHUA K IUTABYYUM U3MEPUTENBHBIM ITyHKTaM CIEIYOLIETO MOKONEHHUS.

IpuBneyenne K SKCILTyaTaH rPy30BbIX cyzioB B kayecte KMITKHUK
HAYaJILHOrO Mepuoja OTHOCUTCA K 1959 I B CBA3H ¢ HAMETUBLIUMCH 3a-
IyCKOM II€PBO# MEXIUIAHETHOM CTaHIMH H MOSABIECHUMEM NIPOGIEMbI He-
006XOIMMOCTH MCKITFOYEHUs TaK Ha3bIBAEMBIX [TyXHUX BUTKOB KOCMUY€EC-
KHX HOJIETOB BHE 30H BHIUMOCTH HA3€MHBIX U3MEPHTENBHBIX [TyHKTOB.
Jlns pewretus pobneMsl GbUIM IPARIEYEHB! CyXOTPY3HBIE CyAa TOPro-
Boro ¢nora «Kpacuonap» u «MIIbHYEBCK» — TEIMIOXOABI JOBOCHHOH MO~
CTpOiiKy U HOBBIH cyxorpys «Jlomasck» (D =8800 ).

Ha cyzax ObUia pasMenieHa HaseMHas paMOTeXHHYECKas annaparypa ¢
COOTBETCTBYIOLMMH AHTEHHAMH U aNNaparypa CUCTEMBI €JMHOIO BPEMEHH.

. Jlng peluenus aHaNOrHYHBIX 337124 K 3THM Cy/iaM TIPHCOeuHIMIC B 1962
roay Taukep «Akcait» (D, =5000 T), criocoOHbiii K TOMy e cHabxarh Tor-
TMBOM ¥ TIPECHOM BOJOM M3MEPHTENBHEIE IyHKTEI, HAXOAALIHECH B MOpE.

B 1965-1966 romax cyna «Kpacuonap» n «Mnbeudesck» Obn 3a-
MeHeHbl HOBbIMH cyaamu «bexuua» (D =17000 1) u «PucrtHar
(D, =8750 T), KOTOpBIC 3KCILIYaTUPOBAIUCH [0 CBOEMY HOBOMY Ha3Ha-
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qyennto: «Puctra» 1o 1976 r. «bexuua» o 1977 r. dxcnnyaranus cy-
Ha «J[oMMHCK» B HOBOM Ha3Ha4eHHH MPOROIKANace 10 1975 &
Pa3pyTHe KOCMUUECKUX NPOrpaMM NOTpeGOBAIIO CO3aHMS CrieLHalib-
HBIX CYZIIOB Ui obecnedeHHs KOCMH4eCKUX NoNeToB. C Lenbio CoKpalle-
HHA CPOKOB cTonMOCTH noctpoiiku KHUIT nepBoro mokoneHus co3aBajlinch
Ha OCHOBE KOPITY COB TPAHCIIOPTHOTO (UIOTa, B3ATHIX H3 SKCIUTyaTalliH WIH
CTPOSILIMXCS BHOBB IIPH HCIOTB30BAKMM IIMPOKO YHU(HKAIIHH KOpITyca,
ITIaBHOM SHEPreTHYECKOH YCTAHOBKH H pAia CHCTEM TPAHCIIOPTHOIO CyA-
Ha. K oregecteennpiM KHIT KK 31010 MOKOJIEHHS OTHOCATCH BOCEMB
MaJIBIX U TPH YHHBEPCATBHBIX KOPaOeNbHBIX H3MEPHTEILHBIX MyHKTA.
Berynnenue B cTpoif nepeeix oredectBeHHbix KHUIT KUK, co3pan-
HBIX CMIELMANBHO 115 06eciedeH st KOCMHYECKHX IIPOrPaMM, OTHOCUTCS
K 1967 r. B 3TOoM roay GBUTH MOCTPOEHBI YE€ThIPE MANBIX OXHOTHITHBIX
KHIT «Keroctpos», «Mopxosewy, «boposuyn», «Hesens» (D, =6100 T)
¥ TIepBEIA yauBepcalibHblil oTedecTBeHHb KHUIT «KocMonaer Bnamu-
mup Komapos» (D =17850 1). Cyna tHna «KerocTpopy 6bUIH CO3NaHbI B
KOpIycax CepHHHBIX J1ecoB030B. OHH MOTTIH BBITOJNHATE JBE (yHKLMU:
TIPUHMMATE TEJIEMETPHUYECKYIO H HayYHYIO HH(POPMAIHIO U TIOLIEPKH-
BaTh JIByXCTOPOHHIOIO CBSI3L ¢ KOCMOHABTaMH.

Pamnorenemerpreckoe, CBA3HOE, Hay4HOE U APyroe 000pyIOBaHHe pa3
Memmanocs B 10 naboparopusx. KT T tuma « Keroctposy SKCILTyaTUpOBAHCh
10 1990 r,, 3arem oHH ObUIH cIIMCAHBI H3 cocTaBa GioTa, Kak ycrapesiuve. Ha
puc. 4 nokaszano Manoe KMIT KHMK nepsoro noxoneHus «boposidm».

Puc. 4. Maazrit oreyecrsennniii KHIT KHK nepBoro nokoJieHus
«boposnyn»
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TlepBeiit oTeqecTBenbii ynuBepcanbapii KMIT KHK «KocMonasr
Bramumup Komapos» 6U1 co3ian B KOpItyce cepaiiHoro cyxorpysa. Ha
HeM OB yCTaHOBJIEHE! CTAHI[HH, IPAMEHAEMBIE Ha Ha3eMHBIX H3MEPH-
TENbHBIX MMyHKTaX. YCTAHABIMBAeMas Ha CyJIHE MHOrOQyHKIIMOHANIbHAA
KOMaH/[HO-H3MEpHTeNIbHad cucTeMa paboTaia B ACUHMMETPOBOM JHana-
30ne BoyH. OHa OCyeCTBIIAIa H3MEPEHHE [IApaMETPOB ABKCHUS CyT-
HHKOB H MEXIIIAHETHBIX CTAHILHH, PHEM TeJIeMETPHIECKOH 1 HayYHO#
uH(opMaLH, nepeaady KoMaH/i, BeIEHHe JBYXCTOPOHHUX NIEPEMOBOPOB
¢ KOCMOHaBTaMH. Bce 3neMeHTh KOMAaHHO-U3MEPUTENILHOH CHCTEMBI
6BUIM OXBaYeHbI OOLMM KOHTPOJEM H ynparneHueM. TenemeTpugeckas
YacTh CHCTEMEI HMeEJIa OTACIbHEIC aHTCHHEI H IPUEMHUKH, YTO NIO3BOJLA-
710 BECTH TeJIEMETPUIECKHE H3MEPEHHS U IIPHEM Hay4HOH MHGOpMALHH
6e3 BIUTIOUEHHA BCeit 0CcTanbHOM annapatypsl. J[Be 0CTpOHAIPARICHHBIE
aHTeHHbI (TPHEMHAs 1 NIepejaloilas) C JHaMETPOM MapaboIHecKuX 3ep-
KaJi 8 M, IapaMeTpUIeCKHe BXOIHBIC YCHITHTEIH, OXJIAXaeMBbIC XHIAKHM
a30TOM, MOLIHBIE NEpeAalolIie yCTPOHCTBa T03BOJISIN NOIAEPKHBATh
PaIHOCBA3b C KOCMHIECKMMHU OOBEKTaMH HA OKOJIONYHHBIX PACCTOSHUAX
(400000 kMm). TpeThs napabonudeckas aHTeHHa iMaMeTpoM 2,1 M obec-
MeYHBaJia ABTOMAaTHYECKOE COMPOBOXAEHHE KOCMHYECKUX OOBEKTOB H
BbIpabarbiBana CUPHAJIBI U1 KOPPEKIMH MPOrpaMM HABCACHHA aHTEHH.
Bce TpH aHTEHHBI ObLTH yCTAHORNEHb! Ha CTA0MIM3HPOBAHHBIX ILIAT(hOp-
Max. J{I1 CHATHA BETPOBOTO AaRJIEHHs BOCBMUMETPOBBIE aHTEHHBI ObLIH
MOMEIIEHEI 0] PaIMONpPOo3padHbie YKPhITHA AnaMmeTpomM 18 M, a nenex-
raljMOHHAs aHTEHHA IO/ YKpbITHE aAuameTpoM 7,5 M. Ilotepu anekrpo-
MAarHMUTHOH 3HEpryH MpH NPOXMKACHUH Yepe3 paauonpo3payHEIe NaHe-
JH He npeBbimany 1 %. Annaparypa KOCMAYECKHX M 00€CHedHBaIOLIHX
CHCTeM pa3MellIach Ha cyiHe B 43 naboparopusx. Ilpuem u nepesaia
Pa/IMOCHIHAJIOB OCyIIeCTRIIach 40 aHTeHHaMH pasiyBbIx THIoB. KHUI1
KUK «KocMonast Bianumup Komapos» akciutyarupoBaics g0 1990 r.,
MOCJIe YEro OH CMEHHJI CBOE HazHayeHUe ¥ ObLT nepeo6opya0BaH B a3po-
KOCMHYECKH EHTP SKONOTHH, 8 OCJie HENPOAO/DKUTENBLHOIO BPEMEHH
6511 cnikcaH M3 cocTana ¢uiora. Ha prc. S nokasaH nepBbiif OTe4eCTBEH-
He1i ynusepcanshbii KUTT KHMK «KocMonasT Biamumup Komapos».

B 1970 . oTedecTBeHHbIH GIIOT MONOJIHWICS HOBEIM YHUBEPCAIbHBIM
KUIT KUK «Akazmemuk Cepreii Kopones» (D, =21250 1) [18]. KHII 65Ut
HIOCTPOEH B KOPITyCe CEPHHHOID CyXOrpy3a U MOT BEITIOJHATH B OKEaHE BCe
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Puc. 5. Ilepsoiii oTeuecTBennbi yansepcanpubii KA KUK
nepsoro noxoienns «Kocmonast Bnagavnp Komapos»

(ynxumy, cBOHCTBEHHEIE HA3eMHBIM H3MEPUTENBHBIM NyHKTaM. Koman -
HO-H3MEPUTEIIbHAs CHCTEMA, COCTABNSNIOILAS OCHOBY HAYYHO-TEXHNYECKOTO
obopynoBanus kopabiisi, paGoTana Ha AeLMMeTPOBBIX BonHax. Ha kopabne
OB yCTaHOBIEHBI TPH NapaboIMiecKUe aHTEHHbL: IBS AMaMETPOM 3ep-
Kana 12 M ¥ ogHa ¢ JyaMeTpoM 3epkana 2,1 M, ToMelleHHas NOoJ, pajguo-
npo3padnoe ykpsrtue. O6e 12 MeTpoBbie aHTEHHBI HMeIM TPEXOCHLIE OIop-
HO-TIOBOPOTHbIE YCTPOHCTBA C AaBTOMATH4ECKOH cTabwin3aLuei no ymam
60pTOBOli M KMIIEBOM KaueK U PbICKaHus 1Mo Kypcy. Manas anTenHa 6buia
yCTaHOBJeHA Ha rupocTabumauposaHHoif riargopme. Ha KUIT «Axane-
muk Cepreii Koponesy, kak u Ha Bcex nocnenyrouwmx KWII, 6sna ycra-
HORJIEHA anmnaparypa KOCMHYECKMX H 00eCleunBalOIMX CHCTEM, Cnely-
anbHO paspaboraHHas AN MPUMEHEHHA Ha Cy/laX B MOPCKOM HCTIONIHEHHMH.

O6wee uncno naboparopuii Ha cyaue paBHo 79. CynHo umero noj-
py/IMBalOIHE YCTPOHCTBA: OXHH ABHXKUTENE B HOCY, PACIIONOXKEHHELH B
MONEPEYHOM KaHalie BHYTPH KOpIyca, M JBe JBHXXHTCIBHO- pyJleBbIe
KoioHk# B kopMe. KUTT mor 6b1Tk ucmons3oBan 11 Ky ITCK. O 6b1
ocHameHn KB u VKB neneHraropamy Juis noucka CiyckaeMbIX OTCEKOB
KOCMHYECKHX anmnapaToB IpH nocajke Ux B okeaHe. Ha puc. 6 nokasan
yHuBepcaneHbiit KUIT KWK «Axanemuk Cepreit Kopones».

Cawmelif kpyTTHEIH B Mupe oreuecTBeHHbli yHuBepcambHbii KMITKHK
«Kocmonasr H0puii [arapun» (D =45000 1) 6611 noctpoen B 1971 rony.
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Puc. 6. Yausepcanbubtii oredecrsennbiii KMIT KMK
«Axagemux Cepreit Kopoaes»

OH co3/1aH NpH 3HAYUTENBHOM YHH(UKALIMH KOPITyca ¥ ITIaBHOM sHepre-
THYECKOH YCTaHOBKH ¢ Tankepom Tuna «Codust». KHIT mor paborars ox-
HOBPEMEHHO M HE3ABUCHUMO C iByMA KOCMHYECKAMU 00bEKTaMM, OCyLie-
CTBJISIA Mepefiady KOMaHJl, TPAcKTOPHbIE H3MEPEHHS, TeIeMETPUIECKuUi
KOHTPONb, By XCTOPOHHIOIO TeNeOHHYIO U TenerpagHylo CBA3b C KOCMO-
HaBTramy, NPMEM M3 KOCMOCA Hay4HOH MHGOpMalUM{ U TEIEBU3MOHHBIX
u3obpaxkeHuit. CeaHCBI CBA3M MOIIIN OCYHICCTBIATECA ¢ KOCMHYECKUMHU
06beKTamy, HaxOAAUMHUCH Ha OKONIO3EMHbIX OPGHTAX, C JIyHHBIMHU CTaH-
IMAMH ¥ MEXIUIAHETHBIMH CTAHIIHAMH, COBEPLIAIOIMMH 1oJieT K Mapcy
u Benepe. Ha cymne 65110 ycTaHOBNEHO 75 aHTERH, CPEAN HHX JBE OCO-
60oKkpynHOrabapuTHLIX JHAMETPOM 25 M ¥ aBe auaMerpom 12 M. Obiee
4uciio naboparopuii 66110 paBHO 86. CyTHO HMENO BBICOKHE MOPEXOAHBIE

-Ka4ecTBa. OHO 6bLIO 06OPYZOBAHO NMACCHBHBLIM YCIIOKOMTENEM Kadku, B

KayecTBe paGoueil JKUIKOCTH B KOTOPOM HCHIONB30BaNach 3ab0pTHas BOAR.

KMIT 6but OcHALIEH N0APYIHBAIOIIMMY YCTPOHCTRAMM: 1BA KPBUIBSATBIX
JBHXMTeNIs B HOCY H OfMH B kopMe. KpbulsHaThble ABIKMTENH ObUIH yCTa-

HOBJIEHBI BHYTpPH KOpITyca B NIONepevHbIX CKBO3HBIX KaHanax. BxiioueHue
TIOJPY/THBAIOLIKX YCTPOMCTB OCYIECTRIIANOCH JMCTAHIMOHHO H3 pyJIeBoi
pyOxu. Ha cynne Gbiia npeaycMOTpeHa ONITHKO-3JIEKTPOHHAS anriapaty pa,
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M3MepsIoman ynpyrue aedopMaiuu Kopiyca: YIisl H3rua Kopiryca B iH-
aMeTpaibHOM ILIOCKOCTH M ILIOCKOCTH BarepiuHuH. JlanHble 06 ymax
NIOCTYHANH B CUCTEMY CTabMiM3alHH aHTEHH. ‘

KHIT «Kocmonast IOpuit 'arapus» Mor npyHMMaTh y4acTHe B pa-
6ote IICK. [Ins moucka B OKeaHe Y 9BaKyal{iH CITyCKaeMbIX OTCEKOB CITyT-
HHMKOB M MEXIUIAHETHBIX CTAHLMI Ha kopabie MOrH OBITH HCIIONB30Ba-
HBI PaJMONEeNIeHraToPbl, OCBETUTEIbHOE 000pY/I0BAHHE U OABEMHUKH.

KUII «KocMmonast IOpuii [arapuuy, kak 1 KUI1 «Akanemuxk Cep-
reit Kopones», 61 npunucan k nopty r. Opecca. [locne pacnaga
CCCP o6a cyqua ocTanuch B YKpauHe ¥ 3a HeHMEHHEM NOTPeOHOCTH
B MOROOHEBIX cyaax ObUIM BEIBEAEHBI M3 JKcILTyarauun. Ha puc. 7 mo-
Ka3aH caMbli KpyTHBIH B MEpe OTede CTBEHHBIH yHuBepcanbubii KUII
«Kocmomnast H0puit 'arapus».

B 1977-1979 rr. oreuectsennsbiit ¢pnor KHUIT KMK nononuuics ve-
TBHIPbMSL HOBBHIMM OIHOTHIHBIMH MaJibIMK KOpabenbHbIMH H3MEPHTENb-
HeiMM mynxTamu: «Kocmonast Biagucnas Bomko», «Kocmonasr Ila-
Ben Bensen», «KocMmonaeT Ieopruii Jlo6poBonsckuit» U «KocMoHaBT
Bukrop INanaes» (D =8950 ).

Puc. 7. Camelii KpynHEIii oTeuecTBennblil yuusepcaabablii KHIT KMK
«KocmonanT ¥Opuii I'arapum»
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KUIT tuna «KocMonasr BuajgucnaB BonikoB», Kak ¥ NepBble Malible
KHIT tvna «Keroctposy, GbU1H co3/iaHbl B KOPICaX CEpUHHBIX JIECOBO-
30B C COXPaHEHHEM BHEPreTUYecKol ycTaHOBKM. OHM ObLIM OCHAUICHBI
yHHBEPCAILHOH TeJIeMETPHYECKO CHCTEMOH, KOTOpas NpHHMMana uHgop-
MaLMIO OT BCEX CYIUECTBYIOLIMX THIIOB OTEYECTBEHHOM OOpTOBOH Tene-
meTprueckoit annaparypst. KHUIT Moy npuHyMare TeJieMeTpHIECKYIO 1
HAY4YHYIO MH(OPMALHMIO OHOBPEMEHHO OT JBYX KOCMHYECKHX OOBEKTOB.

Bcero Ha cyade 50 npUeMHBIX H NepelalolMX aHTEHH pa3MYHOro
HasHayeHus. Cpeld HMX — IN1aBHas aHTEHHa JUIs MpHeMa CHTHAJIOB U3
KOCMOCa, COCTOsIIAA M3 YeThipeX NnapabonuyecKuX 3epkall IHaMeTpPOM
6M, 00beMHERHBIX B 00LIYyI0 KOHCTpYKImio. O6opyaoBanHe Ha CyndHe
pasMelleHo B 25 na6oparopusx. KHUIT tuna «Kocmouast Bnaaucias
Bonkos» OblIM YKOMILIEKTOBAHEI HOBEHIIMMM 110 TOMY BpEMEHH Cpea-
CTBAMH paiMOTENIEMETPHH, HHYOPMALIMOHHO-BBIMHCIIUTENLHON TEXHUKH
¥ MalUMHHO# 06paboTKN JaHHBIX, HOBEHIIMMH CPEACTBAMH MECTOMNOJIO-
Jenwusd, cBs3M U T. 1. OcTaBasch B paMKax 3a1ad Malbix CyJ10B KOCMHYeC-
Koii ciyx6b1, KUII npenctaBnsutd coboii 3HaYMTENBHBIA 11ar Brepes B
Pa3sBUTHM KOpabelbHbIX H3MEPHTENBHBIX IMyHKTOB. M3-32 COKpallieHHs
OTEYECTBEHHBIX KOCMHUECKHX NPOTPaMM K HACTOSAIIEMY BPeMEHH B 3KC-
TUTyaTalldy OCTANCA OAMH Kopabnb 3toro Tvna. Ha puc. 8 mokasaH Ma-
qeni KHUTT KUK «Kocmonasr Bnagucnas Bonkor».

Puc. 8. Maasiit orevecrBennbiii KHIT KUK
«KocmonasT Baaaucias BoJsikos»
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Tpo6iemsi cosnanus KHIT Ha 6ase kopnycoB TPaHCHOPTHOTO (iio-
Ta, CBA3aHHbIC C pElIeHHEM BOIPOCOB BMECTHMOCTH, OCTOIYNBOCTH,
HENOTOIUIAEMOCTH, cTabuiu3aluy, 6a1acTHPOBKYU, MPeJONpeACIHIn
coznadue KM HoBOTO MOKOJIEHH B HOBBIX, CIIE{UANIBHO U1 HUX CIIPO-
ekTHpoBaHHbIX Kopiycax [1]. KHIT HoBoro mokoneHus OWIUYaAIOTCA OT
KHI1 niepBoro noxoJeHUs PAIOM apXUTEKTY pHO- KOHCTPYKTUBHBIX OCO-
6eHHOCTEH, HOBLIUICHHBFIMH TPeDOBAHUAMH K KOMIUIEKTAIIMM CHCTEM H
YCTPOHCTB, UX B3aUMOPACIONOXKEHUIO, YPOBHIO TpeboBaHMil k Mope-
XOJHOCTU U 6e30MacHOCTH IIaBAHUS U BO3MOXKHOCTH POBEJIEHHS pa-
60Tbl [0 MPAMOMY Ha3HAYEHUIO, & TAKKE YPOBHIO NPELyCMOTPEHHOIO
pe3epsa Ha mojepHu3anuoo. CrymeHHbid Ha Bogy B 1991 roay na I'T1
«Apmupantetickue Bepdu» yHusepcanbHblii KUIT KHK #osoro noko-
- nenus «Axagemuk Hukonaii [Tunrorusy» (D =16280 T) 66Ut CIpOEKTH-
poBaH Ha kiiacc Mopckoro Peructpa cynoxoacrsa KM@JII1[2] A2 cne-
UHABHOIO HasHavyeHus. [Ipu 3ToM JBYXOTCEUHBIH CTAHAAPT HEMOTOI-
JIAeMOCTH obecreueH o TpeboBaHUIM JUIs TacCAXUPCKUX cynoB. Teo-
peTHHecKkuil YepTex CreuansHo CIPOEKTHPOBAHHOIO KOPIyCa Xapak-
TEPU3YET CKerobas KOpMa, MO3BOJIMBIIAS TMOBLICUTH [POMYITbCUBHbIH
KITJI, yny4ymuts OCTOHYABOCTD Cy/HA, pa3MECTUTh COKpalIeHHOE [0
nmuHe MKO B KopMOBoOit 9acTH, a Takke obnerdyuts yaudgepeHTOBKY
Cy/IHa 3a CHET CMELIEHHA B KOPMY WEHTpa BelHYMHbL. OCTOWYHBOCTD
CyXHa ynomjieTBopsieT TpeboBaHusM mpasun Peructpa u obecneuena
PpalMOHALHBLIM BEIOOPOM MIABHBIX pasMepenuii (B/7=3,6) u ¢opMsI ero
xopryca 6e3 npieMa Teepaoro 6aymnacta 1 HeoOXoAUMOCTH OaJIacTH-
POBKM CyAHa B pelice ¢ OJHOBpEMEHHBIM obecreyeHueM TpebyeMbIx
napaMeTpoB Mo kayke 63 NpUMEeHEHU YCIIOKOUTENbHBIX YCTPOHCTB.
Ha cynne npexaycmorpeHa Bo3MoxxHOCTh npueMa 1100 T xxuaxoro
baytacra B Gaactusie (pesepHeie) nucrepunl. Ha nosom KUIT 6611
pa3Melnes abopaTtopHeiii koMIUieke obuieil niaomaapto okosio 3000 m2.
Ha otkpeiTeix nany6ax ycrasosneHsl 11 kpynrorabapuTHbIX aHTEHH, U3
KOTOpPbIX HaubonslMe umeror guamerp 12 M. [aBHas sHepreTuyeckas
YCTaHOBKA — IByXBaJIbHasi C rPeOHBIMU BUHTAMH PEryMPYEMOro wiara.
I'maBHbIe ABHraTeNy MPOM3BOACTBA BpSHCKOrO MAaLIMHOCTPOUTENBHOTO
3aB0JIa MO JMileH3HMK QupMbl «bypmelicTep U Baili» oTiuuaeT Mansbliii
pacxofl ToIMBa, cocTasjsonui 177+7 r/kBr.u. [ina obecneuenus Bo3-
MOXHOCTH MaHEBpUpOBaHMA B jpeiide, y3kocTax u npu paborte no pe-
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LIEHHMIO LENEBBIX 33/a4 Ha CyHe YCTAHORMEHBI CPEACTBA aKTUBHOI'O yII-
paBJieHHs: B HOCY /ABa MOJPYNHBAIOIHX ycTpoiictea I1Y 2.4, B kopme
BBUABIKHA TOoBopoTHad konoHka BITK 1.6, a Takke HCIONB3YIOTCH [1aB-
HBle ABurarend, paboratoume Ha BPII. OcHOBHOE yIpaBieHHE Cpen-
CTBaMH MaHEBPHPOBAHHA OCYILECTRIAETCA C IIOMOLUBIO CHCTEMbI, pa3-
MeILEHHO| B pyneBoii pyGke. ObecnedcHre Cy[0BOXKIAECHHA OCYILECTB-
nsieTcs ¢ TMOMOILBIO HAaBUTALMOHHOIO KOMILIEKCA, 3a CYET BO3MOXKHOC-
Tel KOTOPOIo M JISIOBbIX YCHJICHHH KOpIIyca paclidpeH AMana3oH reo-
rpaduyecKUX [HUPOT BO3MOXHOIO MCIONB30BAHHUs CY[HA TI0 YCIIOBUAM
riaeasusa. OH cocTaBnseT +65° (y cynos-ananoros +60°).
Jlnst npokJiafku TpyGOPOBOAOB 1O CY/HY 6611 NpeXy CMOTPEH KOpU-
10p TPYO, PacHONOXKEHHBIH BO BTOPOM JIHE U MPUMBIKAIOLIMH K JIHaMeT-
pabHO#M MIOCKOCTH cyaHa. s mpokiTafky Kabens nobopTHO pacnosio-
HKEeHbI KOPUAOPBI, IPUMBIKAIOLIHE K HApy>KHOW OOIINBKE, B KOTOPBIX TaK-
e TIpoKIaabIBaUCEL TpyGonpoBozst. [lpoknazka kabens u Tpy6onposo-
JIOB pa3sHeceHa [10 CTEHKaM KOPHIOpOB H 6opram. Mex iy nanyOHsle Bbi-
COTBI Ha pAZie Nany6 MO0 YCIOBUAM pasMELIEHNs aniiaparypbl H3MepH-
TeJIbHBIX KOMILTEKCOB MoaHATH A0 2,7 M. Ha KHUII npeaycmorpeHs! pe-
3epBbl Ha MOJIEPHU3ALUIO B YaCTH HArpy3KH Macc, OCTOMYHBOCTH, pe3ep-
Bbl TLIOLIA/EH TaGOPaTOPHOIO KOMILIEKCA ¥ 00bEMa XKUIIbIX TIOMELIEHUI.
B pe3syasrare paspaszuBlierocs B crpane B 1990-x Ir. 3KOHOMHYECKOro
kpusuca ctpoutenscteo KUIT «Akanemux Hukonaii [Tumorun» 6suio
NPHOCTAHOBJIEHO, U B JANIbHENLIIEM CYHO GBLIO IPOaHo 3a pyGex A
nepeo0opyI0BaHUsL.
Ha puc. 9 nokaszau ynuBepcaneiplii KHMIT KMK HOBOro nokoseHus
«Akagemuk Huxonaii ITnmrorva» (Moens).
Taxum o6paszom, KUIT nosoro nokoneHus omuyatorcs ot KHIT nep-
BOIO MOKOJIEHHS:
— HOBBIM CIIELMATLHO [l HErO CIPOEKTUPOBAHHbLIM KOPITYCOM, YPOB-
HEM JIEJIOBBIX MOAKperuIeHui (II0 OTHOIIEHHIO K YHUBEPCAIbHbIM
KHUIT) u psiAOM apXUTEKTy PHO-KOHCTPYKTHBHBIX OCOOEHHOCTEH;
— HOBOM 3HEPreTHUECKOH YCTAHOBKOH, OTIIMYAOILENCS KONMIECTBOM
BANIOB, TUIIOM BUHTOB ¥ TIOBBIIICHHOH SKOHOMUYHOCThBIO [JIaBHBIX
JBHrarenei;

— noBelLUEHHbIME TpeGoBaHusME K kommekTanun KHIT cyaoBeiMu
YCTpOICTBAMU U CHCTEMaMH;
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Tabnuua l
OcHoBHbIe XapakTepucTHKH oreyecTBeHHbIX KHIT KMK

Haumetiorarue] «Kocmonast j«Kocmonast | «Axapemuk |«KOCMOHABT | «AkaleMHK
«Mopixosery | Bragucnas | Biamamup Cepreii IOpuit Hukonaii
(1967r) Bonkos» | Komapos» | Koponem» | larapim» | Iwworm
XapaxTepHer! (1977r) | a%67c) | ag70r) | 97y | (1991+)
Bopy1C [MITIRIA2
Knacc Peructpa | YJIOP4/1 C | KMQII[1] | IOP4/1 C yDOW1 C[2] (Crex.
(okcnen.) et
Jinnua mexTy
nepneHgHKy - 113,0 113,0 140,0 167.9 214,0 150,0
paMu, M
Hnpuna, u 16,7 16,7 23,0 250 31,0 240
Bricora Gopra, M 83 10,8 14,8 15,7 15,4 12,3
Bozowsuetenue 6100 8950 17850 21250 45000 16280
nonsoe, T
CKopocTs, y3. 15,6 14,7 15,8 17,5 18,0 175
- o ABTOHOMHOCTD,
Puc. 9. YuusepcaabHbiii otevectBennblii KHIT KMK Hosoroe noxoyienus oy, %0 90 120 120 130 120
«Axanemux Huxonaii Iluaorns» (Mogesib) Tanssocrs 9000 16000 19000 22500 20000 20000
TUIABAHUA, MUITH
— BHITIONIHEHMEM TpeGoBaHuii mpaBmil PerucTpa K Cyaam crnenyanie- q‘;f‘ﬂ;“:“’ﬂb
HOTo Ha3HaYeHus ¢ obecneyenneM By XOTCE4YHOrO CTaHapTa He- —— 8 139 239 307 348 212
. Hell.
MOTOMISAEMOCTH, KaK I ACCaXHUPCKOro Cy/Ha; — Tmsens T | T | Toen | e | e
— co3aHueM Ge36anacTHOro BapUaHTa CyJHa IT0 YCIoBHaM obec-- : 9JIKPH 9JIKPH | 6IKPH | 8IKPH YpoH 6JIKPH
. mewrarenw:tnt | Gonyo | sonio | 7ane0 | 74ne02 | TYVTC2 | 436 i0
HOBpEMEHHBIM
TeYeHrsn OCTOHYUBOCTH uvnenorronmemocm C OJIHOBPEM oo | 3825 2835 520 T 3575 550
BBITNIONHEHKEM TpeboBanuii 1o Kayke 6€3 IpUMEHEHHs YCIOKOH- Konmaeorss Tiysannoe
- 808 OnxosanesHoe ¢ BOII BRI
TENbHBIX YCTPOUCTB; - c
o OIIHOCT
— MOBBIICHHON MAHEBPEHHOCTERIO CY[(HA M BO3MOXHOCTBIO €ro mno- MEKTPOCTAHIMH, 1500 2490 3600 4200 7500 6400
. kBr.
3ULHOHHPOBAHUS; Komoremonss
— pacuIMpeHHeM Juana3oHa reorpaMuecKux mMuUpoT BOIMOXKHOCTH OJWTENLHOCTS, 720 1150 1800 3300 5700 3200
MCMNONB30BaHUS CyAHa; mghqu
— HaNW4HeM pe3epBa Ha MOJEPHU3ALMIO NPH 0OecreyeH!H NOBbI- moivoroma,u | 172 1.2 L4 20 1.6
o Konuuecrso: 1 - HoC
LIEHHBIX YCIOBHH MO 0GUTAEMOCTH. spycos xopyca | 3 - xopwa 4 5 > 4 4
OCHOBHbIE IPOEKTHEIE XapakTepncTiky oTeuecTeerHbx KUIT KUK #pycos A 4 A 5 p p
' npuBeleHs! B Tabn. 1. —
HCPOHHLACMBI 7 7 15 13 10 13
JLNs IOMCKOBO- CIacaTeARHOTO OBEeCTIEUeHH A CIyCKaeMBIX KOCMH4EC- ortcexos
KX annapatos npu ux npusogHenun B [ICK x 1983 . ucnonb3oBaiuch Basosoe cyamo | Jlecoos | Jlecosos | Cyxorpys | Cyxorpys | Tamkep KH::,:;Z
urects KHTIT [54]. D10 Tpu ogHoTHNIHEIX Kopabus «Caxamuny, «Cubupb», .
*
«Craccky, co3aanubie B 1958-1959 T, iBa OAHOTHIHBIX Kopabns «Hax- — CHYCK Ha BOAY
Ma» ¥ «Hymukan», BCTynuBLIKe B cTpoii B 1963 r., u kopabap «Hykot- CO3/1@aHbI B KOPIycax TPaHCIIOPTHOTO (proTa: nepsble TPH U «UyKoTka» B
Kay», CO37aHHbIi B 1959 1. (mepeobopynosan B 1963 r). Otu kopabnu 6bUTH KOpITycax yIepya0BO30B MONbCKoi nocTpotiku Tina «Jfondacer; «Hax-
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Ma» U «UyMMKaH» B KOpIycax YHHBEPCAIIbHBIX CYJIOB JUI HABAIOYHBIX
rpy3oB noctpoiixu IJIP tTuna «Jhxaukoit». Kopabnu 6sun 060pynoBaHb!
AHTEHHBIMM TIOCTAMH ¥ BEPTOJETHBIMH NioiiaakamMi. OCTORYHBOCTb U
HENOTOMISEMOCTE NPH NIPUHATOM CTaHAapTe HenoTorseMocTH (i KHIT
B Koprycax cyz0B Tuna «J{onbacc» — oqHoorceynom; s KUIT B koprry-
cax Cy0B THNa «JKaHKOH» — NBYXOTCETHOM) 00ecneuBavch yKIaaKo#
TRepaoro 6amnacta a0 10 % ot nonHoro sBofousMmelneHus. Ilo o6vemy
BbIIOJIHAEMBIX paboT ¥ cnocoly WX CO3AaHMA 3TH CyAa MOXHO YCTIOBHO
otHecTH Kk MansiM KUIT TICK nepsoro nokonenns. Otpaboras cBo# Cpok
CITyObl, OHM K HACTOSILIIEMY BPEMEHH CITMCaHbl W3 cOCTaBa quioTa.

Ha puc. 10 nokasansl KUITIICK nepBoro nokonenus: a) cyaHo «Cu-
6upby; 6) cymHo «UyMHKany.

Puc. 10. OteuecrBennsie maanie KHII IICK nepsoro noxosienus:
a — «Cubups», 6 — «UyMukan»
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B 1983 roay B crpoit setynun KUIT IICK HoBoro nokonexus «Map-
wan Hexenun», a B 1990 rogy Obin noAHAT ¢uiar Ha OAHOTUITHOM €MY
KHIT «Mapuran Kpbinopy» [52], koTOpbiil yCNEIIHO 3KCILTyaTHpyeTcs B
HacTosniee Bpems. KopaGiu Gb1in co3/1aHbl B CMIELMANILHO 1 HUX CNPO-
eKTMPOBAHHBIX KOPIyCaX ¥ HMEIOT aHaIOTHUHBIE MK ONIU3KME IPECUMY-
mecTtBa, ykasannsie 111 KUIT KWK HoBOro moxosexus.

«Mapuwan Heaenvn» v «Mapman KpeuioB» — JBYXBUHTOBbIE KO-
pabinu ¢ pasBATHIMI HAJCTPOMKAMM, MOLHBIM j1aBOPATOPHBIM KOMII-
nekcoMm obmei nnomanaesio Gonee 4000 M> U aHTEHHLIM KOMILICKCOM,
HacuuThIBaroIMM Golntee 100 aHTEHH pa3snMYHOro Ha3HaueHN, H3 KOTO-
puix Gonee 10 kpynHorabaputhbix. Kopabian o6opynoBaHbl BEpTONIET-
HBIMH TUTOIJKaAMK W aHTapaMd AJis ABYX BepToieToB. [lid BbUIOBA
CIyCKaeMBIX annapaTos M NOAbeMa UX Ha 60pT kopabau 060py0BaHbl,
KPOME BEPTOJIETOB, CNEUMANIbHBLIM TPAJIOM, YCTAHOBIIEHHBIM Ha 6opTy
kopabns. KMI1 umeloT no iBa MoJpyJIMBaOLIMX YCTPONCTBA B HOCY M
10 IBE BBIJIBUKHBIE JBMXKHUTENLHO-PY/EBble KOJOHKH B kKopMe. Kopriyc
3tux KHUIT cripoekTHpoBaH ¢ NeA0BBIMH YCUIEHUAMU NPHUMEHUTENIbHO
Kk knaccy Perucrpa ¢ cumBosioM JI1. OcToiunBoCTh kopabieit u Herno-
TOMISAEMOCTh TIPX JIByXOTCEYHOM CTaHAapTe HEMOTOMIAEMOCTH 0bec-
nedeHa no TpebOBaHHAM [JiA MACCAXKHPCKUX CYAOB pailMOHaJIbHBIM
BbIGOPOM [IaBHBIX pa3MepeHuii U GOPMBbl KOPIyCa [IPH HE3HAYHTEIIb-
HOM KOJIMYECTBE TREPAOro OajuiacTa, yKiaAblBAEMOro BO BTOPOE AHO.
Ha kopabnsx npefycMOTpeHa BO3MOXKHOCTE pYeMa XHUAKOro Gajnac-
Ta B pelice B CeLMalbHO NPEAYCMOTPEHHbIE OAITaCTHbIE LHCTEPHbI.

O6was ctabunusauus kopabiei obecneunBacTcs ABY XY POBHEBOH
NacCHBHOH YCNOKOUTENLHOMN 1IUCTEPHOH, B KOTOPO# B kauecTse pabo-
yeit HAKOCTH HCTIONB3YeTCs TOMIMBO U3 COCTABa CyIOBBIX 3aNacoB.
Jis npoknaaxku kaGenpHBIX Tpace ¥ TPyOONpOBONOB MOOOPTHO MOA
raBHOH Nany6oii NPUMBLIKAIOIMME K NIPONONBHBIM NMepebopKaM co
CTOPOHBI OOPTOB MpPelyCMOTPEHB! CKBO3HBIE HENPOHHMIIaCMble KOpU-
IOPBI, 4TO MO3BOJIMIIO IPOBOAUTE B HUX TPAcChl H TPYObI 6€3 CalbHU-
koB u ynnordennit. Ha puc. 11 nokasan KHUII IICK Hosoro noxosne-
Husg «Mapuain Kpeuios».

B 1987 rony 611 noctpoen oreuecTsenHsld KHI1 B nHTEepecax pa3-
JTHYHEIX BeAOMCTB « Ypany». Dtor KUII ¢ atoMHOH 1By XBallbHOMH 9HEpre-
THYeCKOM YCTAHOBKOW UMeEJ NPaKTH4ECKN HEOrPaHUYEHHYIO JalIbBHOCTh
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Puc. 11. OrevecrBennniii yausepcaisunlii KMII IICK HoBoro noxonenust
' «Mapuiay Kpsiios»

IJ1aBaHus1, ObUT OCHALLEH OJHUM BEPTONETOM U HMeN 060pyI0BaHHE pa-
OOTHI [0 IPAMOMY Ha3HAYEHHIO MAJIO OTIHYAOLIeecH OT 000pYAOBAHHS
KUK «Mapman Kpsios».

B Tab1. 2 npuBEEHB! HEKOTOPHIE NPOEKTHbIE XapaKTEPUCTHKH OTe-
uyectBeHHbIx KUTT TICK u KHIT «Ypan» [22], [52], [54].

PasButue pakeTHO-KOCMUYECKOI TEXHUKH BbI3BAJIO MOSBJICHHE B CO-
ctaBe BMC oTenbHbIX HHOCTPAHHBIX TOCYAapCTB KopabebHEIX H3Me-
PHUTENBHEIX yHKTOB — HOBOIO Kjiacca kopabneii, Hassisaembix B CILIA
kopabnamu ciexxenust (KC) [55], [45]. Dtu xopabnu ripeaHa3sHaueHbl A1
NPOBECHUS H3MEPEHHIH B pa3nu4HbIX paiioHax MHPOBOTo OK€aHa B IIpo-
Iecce UCTIBITAHUI U Y4eOHBIX MyCKOB MEXKKOHTHHEHTATbHBIX OaJIUCTH-
yeckux pakeT (MBP), 3aITycKkoB HCKYCCTBEHHBIX CILy THUKOB 3€MJIH, MEX-
TUIAHETHBIX 30HA0B M IMAIOTHPYEMBIX KOCMUYECKUX Kopabneit. Ommya-
IoUIMECs O TAKTUKE UCIOJIB30BaHHUs B Ipouecce o0ecedeH s 3aly CKOB
PaKeTHO-KOCMHYECKHX OOBEKTOB, KOpabiiy ClexeHUs padinyaoTCs TaK-
e [10 COCTaBy yCTaHABIHBaeMOMH alnaparypsl, BHEIIHEMY BHJY, CHILYd-
Ty, BogousMenleHuro. 1o mpuusroii B CILA knaccuduxanuy kopabnei
Boenno-mopckux cuit KC otHocstres k rpymmne T-AGM. [Tepssie kopa6-
N caexenus 6en cosganst B CIIA 8 1956—1958 rr. ais obecneyeHus,
B MIEPBYIO0 OYepelb, PAAHOTEIeMETPUISCKIX U3MEPEHUH [TpH O0Tpaborke
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Tabnuua 2
Ocnosubie xapaktepucruxu KHII ICK 1 KHII «Ypan»

Haumenosanme «Mapwan
«Cyuam «HyxoTka» Henenun»
«Crbups» (1959 r, monep- « (i({qm) (1983 r.) «Ypam»
«Caxamai» HH3ALUA (1)'9 631) «Mapuan | (1987r)
(1958-1959 ) 1963 ) k Kpsutoe»
XapaxrepucTHrE (1990 r.)
JinnHa, M 108,5 108,5 139,5 211,1 2650
InprHa, M 14,6 14,6 18,0 277 30,0
Ocanxa, M 5,75 6,15 7,60 8,10 7,50
Bonouameinensse, T 6150 6680 12740 23000 31600
Tun Y [lapopaa Taposas Jusens Jmens ADY
MAlIHHA MalllHBa
Mougiocts
IIABHOIO , 2500 2500 5400 30000 46000
JIBHIaTens, J1.C.
Konnuectso
BATOR OnHoBanbHOE JByBanbHOE
CKOpoCTb, V3. 10,0 10,5 14,5 21,5 21,5
Am“c‘;':“"""” 90 9% 120 120 180
JamsHoCTS, Heorpan
MITH 12500 10000 18900 15000 e
OKHTIAX,
e — 201 118 289 417(106) 923(233)
Komuuecrso
3aTalUTHBaEMbIX 1 1 1 2
OTCEKOB
KonmyectBo
BEPTONETOB 1 1 1 2 1

TIEPBBIX aMEPUKAHCKAX PaKeT CpeJIHero pajuyca AeicTBUsA. B 370 BpeMs
B crpoif Berymunu «Koocran kpycelinep», «Tumbep xmutuy, «Camnan
XTI, «CBOpA HOTY, «POy3 HOTY, «KoocTan ceHTpu», «Puadunm. Itu
IUIaByYMe TeJleMETPHYESCKUE CTAHLMH Pellajii 3a/]a9H IPOBEICHHS Clie-
JXCHUS 3a IOJIETOM Ha BCei TPacKTOpHH IOJNIeTa PaKkeTEl.

B 1959 r. B crpoit Berymuil KC «AMepHKkeH MapHHEp», BpeJHa3Ha-
YEHHBIH U1 KOHTPOIIA 32 rONIOBHBIMH 9acTAMH PaxeThl ITPU BXOAE B IUIOT-
HbIe CJIOH aTMOCc(ephl H H3ydeHAs PU3NKO-XUMHYECKHX IIPONECCOB, CO-
MPOBOX/AIOIIMX HX MOJIET Ha 3TOM YYaCTKe TPAeKTOPHH.

B 1961 r. 6bu1 BBEefieH B cTpoil kopabnb cnexeHus «TBUH ¢oicy,
NpeHa3HaYeHHbIH Ui POBEJCHHA TOYHBIX TPAEKTOPHBIX U3MEpeHMH
[pH 3aIlyCcKaX pakeT TaKTHIECKOro HasHauYeHus Thna «Ilepuuary.

B 1963 r. f71s BEINONHEHMSA TPOrpaMMBbl HCCIIeI0BAaHHH BXOJ1a MOJIOB-
HEBIX JacTeil pakeT B MIIOTHBIE CIOH aTMOc(ephl ObUTH BBEIEHE] B CTPOH
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Kopabnu «/[xenepan Apronsy» u «IHxenepan Baunep6epr». Ha puc. 12
nokasal KC CIIA «JxeHepan ApHOILA).

Ha6mosieHue 3a 3armycKaMy KCKYCCTBEHHRIX CIy THHKOB 3emnu (UC3)
B CIIIA nepBoHa9ajIbHO OCYILIECTBILUIOCH NIEPBEIMH HIECTBIO ILIaBY9H-
MH TeleMeTPHUECKMMH CTaHIUAMH, CO3NaHHBIMU B 1956—1958 rr. 11
obecneyenus oTpabOTKY PakeT.

B 1961-1962 rT. ¢ uensio obecneuenus 3amyckos HC3 6eun cosga-
HbI KOpaOiu ciexxeHus «PeHIK Tpekkepy», «YIIUIMHIY», « XaHTCBHILDY,
«YOoTepTOoyH», KOTOPbIE MCIIONE30BATUCH TAKKE M IIPH OTPAOOTKE PAKET.

B 1960 r. s ciaceHus KaIcysl pa3BeAbIBATENEHEIX CITy THHKOB U Kall-
CyJl APYTUX BO3BpAI@eMbiX KOCMHYECKHUX allIapaToB NPH HX MOCajKe Ha
Boxy ObUM nepeoGopyHoOBaHB! iBa TOPTOBRIX CyAHA, NMONYYHBIUIHX Ha-
3BaHUA «JIoHT Bhio» B «CaHHMB3IHI.

B 1962 r. ¢ nienblo Kccae 0Banys BOPOCOB, CBA3AHHEIX C CO3ARHU-

' €M CITYyTHHKOBOM CBs3M, 6bUI BBEIEH B 3KCIUIYyaTallHIo Kopabib crexe-

Hus «Kuarcnopr».

B 1971 r. 6buta co3ana IUiaByyas TeleMeTpuyueckas CTaHIuA «PeHpK
CEHTHHEN», nepeobopyoBaHHasd W3 BOHCKOBOIO TPAHCIIOPTA.

Puc. 12. Kopadasb ciiexeHus 3a BXOJAOM I'OJIOBHBIX HacTeH paKeT B aTMOC-
depy «dxkenepan ApHoanp» (CIIHA)
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B 19661967 rr. 1 ciexeHus U CBA3M € MHUJIOTHPYEMBIMH KOCMH-
YECKMMH KOpaOILiIMH THIA « ATIOJUIOH» OBUIMA CO3/[@HbI NATH CHELUAIH-
HBIX KOpaluieH, TpH U3 KOTOPBIX NpeAHa3HAYaNUCh g paboTHI Ha y4ac-
TKE BBIBEJEHH KOCMHYeCKoro kopabiis Ha TpaeKTOpHIO IoneTa k JiyHe.
310 KC «Banrapny, «Peacroyn» u «Mepkeiopu». JIBa Ipyrux kopabns,
nepeobopyoBaHHbie 13 uMeBIMUXCH KC «XaHTCBHILD B « YOTEPTOYHY,
npeHasHa4aInCh A8 paboT Ha aTMOc(epHOit 9acTH TpaeKTOpHH BO3-
BpallleHNs KOCMHYECKOro kopabs.

TTomumo yxasaunbx KC B CIIIA cymectBoBana rpynma xopaGiei,
obecreqnBalOLINX BEIIONHEHHE Gomee 4acTHRIX 3aa4. Tak, «O63epBeitnH
aiinenny» 1 «Komnac aiteHn» HCIIOIB30BAIMCH IS UCIIBITAHHI U OTpa-
60TKH ONBITHBIX B 1JabOpaTopHEIX 00pa3LoB MPHOOPOB, pazpadarkiBaeMbIX
Ut kopabrieit cnexceHus. OTH kopabnu 65LTH paHee paguoTeneMeTprdec-
KUMH KOpabIIsAMHU CIIEXKSHHS ¥ HCTIONE30BATHCH 1A HaOMFOAEHUH IIpH ITyc-
kax pakert «[ losapyc» ¢ nogsomHbix topok. Kopabnb « [ xunsbepr aiines
HCIMONL30BANICS B Ka4€CTBE IUIABy4ero PeTPaHCIAHOHHOTO Y3/a CBA3U
Mexny KC u 6eperoseiMu y3namu crsizu. Cosznanusiii B 1960 1. kopabiin
«PeHIDK pUKKOBEpEp) UCIIONB30BAJICA ISl HCIIBITAHMM M IKCIIEpUMEHTAb-
HOH OTpaboTKM CIeIHaIBHOrO0 000pPYAOBaHHs, CO3AABAEMOr0 U OCHA-
menna KC. B 1985 rogy 66110 noctpoeHo cynaxo «HMHaeneHmaHe» s
nondopa B OKeaHe UCTIONB30BaHHBIX TBEPAOTOILIMBHEIX ABAraTelnei nep-
BOM CTyneHH KOCMHIECKHX Kopabineii nmporpammel «[armm.

Kopabnu cnexernus CIIA 6binu co3gaHbl Ha 6ase CyqoB Jpyroro
HasHa4YeHHs, B OCHOBHOM nocTpoiiku 1944—-1945 rr. Hanpumep: KC Tina
«JIoHr BeIOY» — Ha 6a3e CyXxorpy3HbIX CyAOB THra « BukTopu» (Kak u Ko-
pabin «Penmk Tpekkepy, « PUaum:, «YarmuHm, « TBuH gomicy, «Kuu-
renop™, « XaHTCBHILID, « YOTEPTOYH» H « PEHIK CEeHTHHEI);

KC «Amepuxen MaprHep» —Ha 6ase rpy30Boro cyiHa Tumna «JInbepriy;

KC tuna «KoocTan kpyceiiep» — Ha 6a3e CyXxorpy3Horo cyJHa TUmna
C-1 (xak u «CBopA HOT», «P0Oy3 HOT», «KOoOCTan CeHTpH»);

«Jlxenepan Aproisa» H «JlxeHepan Bannep6epr» — Ha 6a3e cyxo-
rpy3Horo cyasa tuna C-4; .

KC «BsHrapa», «Pegctoyn» u «Mepkbiopu» — Ha 6ase TaHKEPOB
THna T-2.

Ipn nepeobopynOBaHHH SHEPrETUUECKUE YCTAHOBKH M KOpIIyca Cy-
JIOB coxpaHsuuch 6e3 u3MeHeHui. VickinoueHne COCTABISUIH TaHKEPEI
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tina T-2, nepeobopynosanusie B KC Tvna «BaHrapny, y KOTOPHIX JUTHHA
ObU1a yBeMueHa Ha 22,5 M, a ypyuHa Ha 2 M. B kauecTBe MIaBHBIX JBU-
raresneif Ha amepuxanckux KC Henonp30BaHbl AW3eNH, NapOBEIE Malllk-
HBI, TAPOBbIe TypOUHEI U TypO03y64aTsIe arperarsl. R

Anrennsle noctel ¥ ontuueckue cpexctsa KC CHIA pacnonaramucs,
Kak TPaBuio, B IHaMeTpanbHo# miockocTd xopabns. Ha Hekotopeix KC
paHHeit noctpoiiku (Hanpumep KC «AMepukeH MapaHEp» ) IPHMEHATIAch
mo6OpTHas yCTaHOBKA aHTEHHbBIX YCTPOHCTB, KOTOpas, KAK H3BECTHO,
coKpaiaeT cexrop o63opa. ITapabonudeckue aHTEHHB! AMEPUKAHCKHX
KC nmocturator nuamerpa 9-11,6 m (KC tuna «Badrapn» u tana «Jlxe-
Hepan ApHonba»). KpynaorabaputHas anteHHa KC «Kuarcnopt» nua-
MeTpoM 9 M 3aKpbITa PaMoONPO3patHEIM KONNaKoM JHaMeTpoM 16 m.

Ha KC, umeromux TsokeNnble aHTEHHbIE YCTPOHCTBA, A1 Yy YLIEHUA
OCTOHYMBOCTH yKJIafbIBAJICA TBEPALIH OariacT.

s ydera nusHus JedopMaiuii kopriyca kopabis Ha pe3yJbTaThl
TpaekTopHeIX u3Mepenuii Ha KC CIIIA ycTanaBiuBanu cCleLUaIbHbIE
ycTpoiicTa: Ha Kopabmax tuna «J[keHepan ApHONbI» — ONTHYECKOE
yCTpO#CTRO; Ha kopabusax Tvna «BaHrapa» — na3epHoe 060pyIOBaHHE.

‘YMeHpleHHe Kauky Ha BonHeHHH Ha pane KC, nanpumep «Permx
TpeKkkepy, « Py, «k KHHrcnop, « XaHTCBUILD», « YOTEpTOyH», 00ec-
MEeYHBAIOCHh CHCTEMOM o01el cTabumsarum.

B cBs3u ¢ TeM, 4TO GRICTPBIH Nporpecc pakeTHO-KOCMHYECKOMH TEXHHU-
KM NIpeIbABIAI Bee Hoiee JxecTkHe TpeOOBaH!s K TEXHHIECKHM XapaKTe-
PHCTHKAaM KopabeIbHBIX CPEACTB, B pe3yJIbTarTe Yero CrieuaibHoe 06opy-
Josanue KC yepes HeCKONBKO IET MOPAJIBHO YCTApEBANIo U He obecneyn-
BaJiO pelIeHNs] BHOBb BO3HUKAXOLIMX 3aa4, kopabmu ciexenus CIIIA npo-
XOIUITH HEOXHOKDPATHYIO MOJEPHH3aiIo. B pasHoe BpeMs ObLTH Mozep-
an3npoBaHbl KC «AMepuken MapuHep», «CBopli HoT», «Poy3 Hom», «Koo-
CTall CEHTPHY, «JhkeHepan ApHonbsmy, « [xenepan Bannepbepr» u ap.

B 1981 r. 6bina 3akoHUeHa MoJepHU3aLus (epeobopyaoBaHue) GbB-
miero onsrroBoro KC CIIA «O63epseiims aitenmy [29)], npexycMmarpu-
BAIOIAas YCTAaHOBKY Ha HeM cnenuanusuponadHoil PJIC ¢ anexTpoHHEIM
ckanuposanneM AN/SPQ-11 «Ko6pa [y mm», npeHasHa4eHHoMH A c6o-
pa pa3BelbIBATENbHBIX HaHHBIX 00 UCHBITAHMAX CTPATErMYECKHX paker
HMHOCTPaHHEIX FOCYIapcTB. B KOpMOBOI OKOHEYHOCTH 5TOro kopabisi 6bU1a
ycTaHoBiieHa 6alims nouytH Kybuaeckoi Gpopmsl BeicoTol 0k.10,7 M, B KO-
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TOpOi#i paamernanack ocHoBHas armnaparypa PJIC «Ko6pa Jixymu» u niepe-
Jarowas (a3upoBaHHas aHTEHHA PeleTKa BOCbMUYIONBHOM OpMBI, pas-
MEpOM OK.6,9 M B OnepeyHHKE, CMOHTUPOBAHHAS HA CJIEMKA CKOUICHHOM
cTeHke 6aniHu B cocrosias n3 12288 aktuBHBIX aneMenToB. [IBM 1 moct
ynpasneHus 31oi PJIC HaxonaTca B HaJCTpoOiike, Ha KOTOPOH CMOHTHPO-
BAHBI /1Ba CPEPUIECKUX KQIIAKa JUaMETPoM 9,8 M, 3allMIAONMX [pH-
eMHkIe anTeHHEl. K HactosmemMy MomenTy Gonsimmucteo KC CIIA u3-3a
ycTapeBaHus CIIMCaHb! U3 cocTaBa ¢uiota. Ha puc. 13 mokasan KC CIIA
«O63epBeiilH aiinenm.
HeoGxonumocTs 0Gecrieyen s pakeTHO-KOCMUYECKHX [Iporpamm obyc-
JIOBWJ1a OABJICHHE KopabneH cleskeHns U B APYTUX 3apy0e/KHbIX CTPaHaX.
B 1966 rony o ®pannuu 6slna copmupoBana rpynna kopabnei
(rpynna «M») Ui oGecrieyeHus UCHBITAHNH HalMOHATBHBIX OaIHUCTH-
4ECKHX pakeT. B rpynny BouuIM 3cKaApeHHBIH MHHOHOcel «lenpary,
cropoxeBbie kopabmu «Back» u «CaBoitapy, Tpanbumky «Jlene6anan,
«Ilerac», «benarpu». OxoH4arenbHOE 0dopMIIEHHe IPYIbl «M» 6bLI0
3aBepLICHO C BBOIOM B €€ COCTaB kopabiis cnexxeHus « AHpM ITyaHkapey,
nepeobopya0BaHHOTO U3 MPHOOpeTeHHOro PpaHIMel UTATBAHCKOTO TaH-
kepa «Mauna Mopacco», pasMepbl KOTOPOro MO3BOJIKIIHA PA3MECTHThL Ha
HEM pa3IM4HEIe aHTeHHBL, 000pYL0BaTh aHTap AJIs ABYX BEPTOJIETOB, BEP-
TONETHYIO IIIOIIAAKY ¥ 00€CIeYnTh aBTOHOMHOCTE B TeUEHHE 45 CYTOK.
KC «Anpu Ilyankape» cocoGeH H3MepATh TPAEKTOPUH TONIETa PAKET,

Puc. 13. Kopa6an crexenns CIIA «O03epBeiimH aitaen

29



ONpENENATs MECTa TaJCHNUA UX I'OJIOBHBIX YacTell U PYKOBOAUTE CHIaMHU
obecrnedenns, BEIJEIEHHBIME ISl TPOBEACHMS HCIBITAHAH.

B 1972 rony «Anpu [Tyaskape» 6si1 MogepHu3upoBan [66]. Ha nem
Obuia ycranorieHa Bropai PJIC Tuna « bepH» A/ H3MepeHHs TapaMeTpOB
TPaeKTOPHH IOJIOBHBIX YacTeli pakeT U cucTeMa HiaeHTH(uKamu GopMbl
JIETALIMX TeJI ¢ TIOMOIHBIO CIEKTPATHHONO aHANK3a Ha OCHOBE JJAHHBIX €
Mereoposormieckux MC3. Kpome Toro, 65110 yCTaHOBIEHO HOCOBO®S MO/~
PY/HBalOLIee YCTPONCTBO C MPHBOZOM MOLIHOCTEIO 736 KBT (1000 Ji.c.)

B 1991 roxy Bo ®pannuu 66Ut noctpoer HoBbiit KC «Monr» (10
BCTYIUIEHMS B CTPOH B 3apyOeskHOil TuTeparype OH IPOXO1N NOA Ha3Ba-
nueM «Anpu [Tyankape 2») [62]. KopaGme npeanasHaveH s OKeaHor-
padUuecKNX rHAPOIOTHISCKHX HCCIICAOBAHHM, @ TAKKe KOPPEKTHPOBKH
nioneta GaMcTHYeCKHX pakeT. B coctaBe DY kopalbnis umerorcs ABa
cpenHeoGopoTabIx ausens « CEMT-TIunctak» Mapku 5L 400. Ha kopab-
" Jie IpexyCMOTPEHb] Ba BEPTOJIETa H YCTAHORICHBI CHCTEMBI CYTHHKO-
Boii Hapuranuu: «Hasctapy, «Cupaky3en u «Mapucat». Ha puc. 14 no-
ka3aH KC ®@panuuu «MOHM 10 YCTaHOBKH Ha HEM aHTEHHBIX CHCTEM.

B 1979 roxy nng HabnoneHUA 3a KOCMHYECKHUM NMPOCTPAHCTBOM B
KHP 6511 cosnan kopabib cnexenns «HOaHbBaHY, IPHHAISKALIUH KO-

Puc. 14. Kopa6ab KOPpeKTHPOBKH N0JeTa 6aIMCTHYECKHX PaKeT
«Monr» (PpaHumn)
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MHTETY OO0OpOHHOH HayKH, TEXHHKH U MPOMBIILIeHHOCTH. Ha xopabne
HUMEIOTCS KPyITHOrabapUTHEIE aHTEHHBI Pa3JIMYHOrO Ha3sHaYeHus, HeoO-
XO/IMMas annaparypa s U3sMepeHHii 1 BepToneTHas miomanka. Kpome
TOro, mocjle NMpoBeJleHHs UCTBITaHH Ha Kopabie ycTaHOBIIEHa HOBasA
CTaHIMA CI[yTHHKOBOHU CBS3H, NpUcnocoOneHHas i paboThl Ha CyHax.
Jns oGecniedenns cTabmiM3anuy CyJHA IIPY H3MEPEHMAX HA HEM ycCTa-
HOBJIEHBI OOPTOBEIE PYIIH.

B KHP 6511 eme onun kopabis, ogHotunHblii KC «fOatbBan». s
obecrnieueHns MepCeKTHBHEBIX KocMuueckuX nporpamm B KHP nameua-
Jlock co3fianue ene Heckonbkux KC.

Ha puc. 15 nokazan KC KHP «lOanbBany.

B Tabn. 3 npuBeieHs! XapaKTepUCTHKH 3apyOexHbIX kopabieii cliexeHus.

Tabnuua 3

OcHoOBHbIE XapaKTePHCTHKH 3apyfexHbIX Kopabaeii ciexenus

(ropabuin CIHA)
Haimesosanne «Koocran «JDxeHepan
«Perpx Kpycaiznep», «AMepHKeH | «JIoHr BHOY, ApHONEI»,
puxosepep» | «Tumbep xura» | MapuHep» | «Carnupesitmy | «Jlxenepan
(1950t.) «CamImaH XU (1959r) (1960r.) Batizenbepm
XapaxTeperid (1956-1963 IT.) (1963 .)
m Obecneuenue | Obecnieverme | OBecnevenve mﬂfe
Hasuauenue Hcnsrranmit HCTIbITRHHHA HCTBITAHHH
creuobopyRo- KA HC3 paxer, UC3
anun a KC | P2XeTH paket KA
JUinHa, M 53,6 103,2 134,0 138,6 159.4
IHupuna, M 152 17,0 18,9 21,8
Ocanxa, M 6.4 7,3 8,0
IOHIMEIEHHE, T 730 7450 10650 10680 16600
Ilaposas | TypGosyOuarsie | Ilaposas
Tun 3¥ Husens MallMHa arperarsl TypOuHa
Mougiocts B )
FJIABHOTO . - 1288 1840 6256 6624
IBHraTeNA, KB .
: CxopocTb, Y3. 13,0 11,5 - 10,5 18,0 17,0
- ABTOROMHOCTbB, | :
St 60
. JlambHocTs, 13000
- MHIH
%, DKHDaK, I I )
(oxcnesmigis), ven| 21() 150(90) 90(30) 200(100)
Tinametp
kpynuoraGapur- | - - - 2x4,8 - 2x9,0
HBIX aHTEHH, M
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Illpononxenue rabuuns 3

OcHoBHEIe XaPaKTEPHCTHKY 3apyGexunix kopabureil ciiexenusn
(xopa6un CHIA, ®pasuun, KHP)

Haumenosanne| «Benrapm,
«PepcToyH», «OS;;PWM . «Aupn «MOHD, «OaHbRaH,
«MepxBIopH» Cﬁ)’ yaHkapen Dpanipin KHP
CHIA (1981 lg‘g;““" (1%91r) 1979r1)
XapakTepncri (19661 r) (1968 1)
Obecneuchne | COOp RAHHBIX Koppextuposxa | Habrmonerne 3a
Hasnauenve nonera 00 MCTIBITaHMAX m nonera KOCMHYECKUM
Kopabns paker s KA GaIHCTHHECKHX | pocTpaHCTBOM
«ANOLIOR» JPYTHX CTpaH paxer paker
Jinuna, M 1814 171,6 178,0 2250 190,0
Inpusa, M 22,9 232 22,3 24,8 22,6
Ocanxka, M 7.6 76 87 76 7,5
IBonon3meltieHre, T 22300 17000 24000 20460 17100
Maposas TlapoBas
Tun 3Y ap po Tiaposax
TypOuHa TypOuHa Typ6una Amem, TypOuna
MomHocTs
TTIABHOIO 7360 14200 7360 2x6615 11760
ABMraTens, kBr
A?Kopocrs, y3. 16,0 20,0 15,0-16,7 15,0 20,0
BTOHOMHOCTb,
puny 60 45 60
JansHocTs,
- 13000 20000
OKHIIaxK,
(OKcneHIms), ver, 152(108) 142(60) 280(40)
Ananerp 1x11,6 208
KpynHorabapuT- 20 5 Bauis
HBIX QHTEHH, M ’ 107

Puc. 15. KopaGis 21s Ha601eHHA 32 KOCMUHECKHM MPOCTPAHCTBOM
«¥OanbBan» (KHP)
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3. APXMTEKTYPHO-KOHCTPYKTHBHBIE OCOBEHHOCTH
KOPABEJIbHBIX H3MEPHUTEJILHBIX ITYHKTOB

ApXHTeKTypHO-KOHCTPYKTHBHBIE ocobeHHocTH KMIT onpenensiorcs B

~ OCHOBHOM HX HAa3HA9CHUEM H yCIIOBUSMH SKCILTyaraiuy [44] (cMm. puc. 16).

BaxnemumMu U3 npeIbABISEMBbIX K HHM TpeOOBaHHAMH, KpoMe 00-
IIENPOEKTHBIX, ABRIAIOTCA: 0GeceueHne HeOOX0JMMBIX YITIOB 00630pa pa-
JUOTEXHUYECKHX, pafHOTEeIEeMETPHUECKHX H APYTHX CPEJCTB, a TaKKe
HX 3NIeKTpoMaruuTHOM coBMecTuMocTi (OMC). Hasnavenne KUII —yn-
paBIeHHE KOCMIYECKUMH IOJIETaMH, TPACKTOPHBIH ¥ TEEMETPHIECKHUIT
KOHTPOJIb, CBA3b ¢ KOCMOHABTAaMH — HPEJONPEACIINIO HEOOX0AMMOCThL
YCTaHOBKH Ha CyJax GObLUIOro KoMM9IecTBa aHTEHH, BKIIFOYas KpyIHora-
OapuTHBIE, pa3MereHus JlaGoparoprii H KIaIoBbIX, a Takke GOoNbIIoro
JKUNAXKA C HAYYHBIM NEPCOHANIOM (IKCTICAHLIHCH).

B ocHOBe NPMBIMITMATEHOM KOMIIOHOBKH 0011ero pacrionoxenus KT,
KaK YXe YKa3blBaJloch, TpeOOBaHHA N0 00eCIedeHHIO MAKCHMAIBHEBIX YIJIOB
0030pa aHTEHHBIX CHCTEM M HX Pa3sMEIICHHIO ¢ YYETOM JIEKTPpOMAar HUTHOH
COBMECTHMOCTH, 8 KPOME TOr'0 — OITTHMANBHBIX JUIMH BBICOKOYACTOTHBIX TPaK-
TOB ¥ 0COOBIe TpeOOBaHMA K pa3MELICHHIO 1a00paTopHii ONHOIO Ha3HAYCHHS
¥ pe3epBUPOBAHMIO ILIOMaLeH Jabopatoprii. ApxuTeKTypHbIi obmik KAT1
onpeieNseTcs, Mpex e BCero, MOIHBIMA KOHCTPYKIMAMM aHTeHH, Hanbolb-
W JHaMeTp KOTOPBIX JOXOMHUT J0 25 M. AHTEHHEL, KaK NPaBUIIO, pacnona-
raloTCs B MAMETPABHOIM IwtockocTd cyaHa. Ha vexkoropex KMIT i cusTvs
HArpy30K OT BETPOBOIO HARIEHHA aHTEHHbI OMEILEHEI IO PaIONpO3pas-
uble ykpbrtna (PITY), HanGonbImmii MaMeTp KOTOpBIX Ha co3iaHHbiX KHIT
Joxomut 5o 19 M. CyMMa JTHH pa/[ycOB 0OMeTaHHs aHTEHH, CIIPOECLMPOBaH-
Had Ha JUaMeTPATEHYIO ITIOCKOCTB CY[HA, CITYXKUT HCXOIHOH BETHYHHOM IPH
onpezesieHNH MUHUMAITLHO JOHMYCTHMOM JUIMHEBI Cy/IHA.

Jns BEICBOOOKIEHHS: OTKPHITOM NaTyObl IOX aHTEHHBI AbIMOBas Tpy6a
CMeINaeTCs B KopMy (KOPMOBOE HJIH IPOMEKYTOTHOE pacnionioxkenne MKO),
a YJy4LIeHHIO XOO0BOro 0030pa CIIoco0CTBY €T pasMellieH e PyJIeBoi pyOKu B
HOCOBOH 4acTH Cy/Ha, CBOOOAHOM 0T aHTeHH. [1pONOIDKHTENBHOE MpeObiBa-
Hue KT B jaymu OT NOPTOB, IZe MOOKHO NOMOIHHUTE 3a11achl TOIUIMEA H IIPOIO-
BOJIECTBHA, TpeOyeT o0ecTiedeH)s 1A ITHX CYROB OONBILION JAIbHOCTH ILia-
BAHKA ¥ ABTOHOMHOCTH, T. €. pa3MeITeHns Ha 6opTy GONBIIMX CyOBBIX 3ara-
COB | Kybaryp noMenienuii moa 3ty 3anackl. HeoOxomumocTs pasMelieHHs

33



pabore

¥
CaocapeMeHHbIT

» yenonusx  f-p npuxox B paion

PaBora

Tb

H ARALHOCTL OTKPHITOTO MOPR

Bonsmue

Hasnawenne KU

34

PHc. 16. B3aumoces3b 0cOGEHHOCTEH IKCIYATALMH CYROB KOCMHYECKOH ci1yxk0b1

naboparopuii ¢ KIaJOBBIMH, KAIOT, CIYXeOHbIX, 00IECTBEHHO-OBITOBBIX U
JPYrux IIOMELEHHH ONpeAessaeT NMOAX0A K Ha3HAIECHUIO BbICOTRI 60pTa U BBI-
COTBI HAJCTPOHKH, a TAKOKE K ONTAMANBHOMY COOTHOILICHHIO ITHX BEJMIHH.
Kak moxasbIBacT CTaTHCTHKA, OTHOLIEHWE BRICOTHI Gopra k ocazmke y KUII
kanednercs ot 1,7 10 2,0, a OTHOLIEHHE BBICOThI HAACTPOMKH K BEICOTE GopTa
or 0,7 nio 1,2. KoabduupenT pasBUTOCTH HAICTPO#KkH (K, ), paBHBIH OTHOIIE-
HMIO 00BbeMa HaZICTPOIKH K 00heMHOMY BoAOM3MeeRUIo( W /V), s ote-
yectBeHHbIX KUIT n3menserca B npepenax 0,5-1,2.

Ha puc. 17 npuBeieHO CONOCTABICHUE CHILY3TOB IIACCAXKHPCKHX CY-
JI0B, IOCTPOEHHBIX B pa3Hoe BpeMs [7], H GIu3Koro K HHM IO JJIMHE U
ocajike oredecTBeHHOro yaupepcansHoro KMIT KHMK HoBoro nokoneHus
«Axagemuk Huxonaii [Tumoruny.

Kak BuaHO M3 pucyHKa, cuinydT conocraBigemoro KUIT 6auzok k
CUITYITY Ilaccaxupckoro cyaHa 1960-x rozios.

Cpenuss Beicota TBUHAEKOB (4 ) KUIT xone6anace B npenenax 2,5—
2,6 M, OZTHAaKO N0 YCIIOBHAM pa3MeleHns obopyioBaHNs B JabopaTopu-
SX BO3HHKaJIa HEOOXOMMMOCTH B pAIie CIIy4aeB YBEIHYECHHA BEDXHHUX TBHH-
JieKoB 710 2,7-2,8 M 1 6onee. I1pu Takux MexIynaryOHbIX IPOCTPAHCTBAX
KOIMYECTBO MX B Kopnyce gAoxogut fo 3-5. CrutomHas AByXbsipycHas
HaJCTpoiiKa, namy6a KOTopoii ciy>kHuT I1aT(opMoii JUIA y CTaHOBKY Oap-
6eTOB aHTEHH, B CBOIO OU€pe]ib, IOMONHAETCS B HOCOBOI, @ BO3MOXKHO H
KOPMOBO#H YaCTH MHOTOAPYCHO# pyOKoii, 4T0 00BACHAETCS HEOOXOXUMO-
CTBIO pocTa KyGaryp MOX pa3sMelleHHE aNnapaTypsbl, JKHIbI H CIyxeo-
HBIX OMEIEHUIA, a Taloke pa3MelIeHHs aHTEHH.

Puc. 17. Conocranienue ciwrysTos KUII KMK u IIC:
(I -TIC 1930-x rr; 2 — TIC 1960-x rr.; 3 — IIC 1970-x rT;;
4 —TIC 1980-x rr; 5 — KWII KUK)
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XapaxtepHoe 411 KMIT pacnpenenesne Mace 1o BeICOTe, KOTia Hau-
Gonee Tsbiesioe 06OpyNOBaHNE (aHTEHHBI) Pa3MEIIAETCA B BEPXHHX Yac-
TAX, & MEKTPOHHOE 060PYAOBAHHE CO CPABHUTEILHO HEGOMBIION Maccoi
— BHYTPH KODITyCa, NPUBOIMT K NOBLILLIEHHIO ANUIMKAThI IEHTPA Macc CyHa
MOPOXHEM (Zg nop). KpoMe Toro, xpynHoraGapuTHEIE aHTEHHBI BMECTE C
BEICOKHM Ha/IBOAHBIM 60PTOM H pa3sBUTEIMH HaACTPOHKAMU CO3/IALOT 60IIb-
UIYI0 NapycHOCTE. Bce 310 BRI3BIBaeT NpoGieMsl pu 00ECEUEHHH OC-
Toiiunsoctr KUIT B coorBeTcTBHN ¢ TpeGoBanusaMu npasun Peructpa.

MunumaieHas BeicoTa 6opTa 10 nany6sl nepe6opok (IIaBHOM) (H)
ONpeNETAeTCA N0 YCIOBHSM HENOTOMISEeMOCTH. OTCTOsHME NanyGsl iepe-
Gopok oT BepxHell NMaTyOb! XapaKTEPH3YeTCH OTHOLIEHUEM n=(H_—H_)/
h.Eciu n<l,To H =H_, T. €. 3a MaBHylo Nanyby NPUHAMAETCH BEPXHAA
nanmy6a, eciu 1<n< 2, To maBHas nany6a Ha Apyc HIKe BepXHeil.

3uaumTenbHEIe CynoBbie 3anacsl KHI, snsromuecs nepeMeHHbIMHA
MacCcaMmH, BBI3HIBAIOT U36BITOTHYIO OCTOWYMBOCTD, a CIE€AOBATENBHO, H
PE3KYIO KaIKy B HayaJie pefica 1 yMEHBIICHHE OCTOIHBOCTH 110 MEpe UX
pacxonoBanus. [Toiiepkanue ocTOHIMBOCTH B pelice Ha ypOBHE, Tpely-
eMOM npasuiiaMu Peructpa, ocymectniserca Ha KHUIT mytem npuema
XKHIKOro 6amiacta B 6annacTHbIe IMCTEPHBI [0 MEPE PACXOIOBAHHS CY-
JOBBIX 3anacoB. [Ipu 31oM, HanboNbIYIO 3 HEKTHBHOCTE IO BOCIIONHE-
HHIO OCTONYMBOCTH HMEIOT OTCEKH JIBOMHOIO JIHA, KOTOpBIE, KAK IPaBH-
710, ¥ OTBOAATCA MOXK 6aiuIacTHlE LUCTEPHBL. YUYHTBIBAS, YTO K KOHIY
petica Ha KHIT octaercs okono 10 % Cy0BBIX 3aN1acoB, C TOYKH 3PEHHA
obecrieyeHHs OCTONYMBOCTH XKENATEBHO HX TAKKE HMETH BO BTOPOM JIHE.

Hsoiinoe axo na KMIT cornacHo npasun Perucrpa JomkHO NPOCTH-
parbCs, KaK M Ha PYTHX MacCaXUPCKHX CyAax JIMHOI 6osee 76 M, Ha
BCIO JUTHHY KOpmyca.

BeicoTta asoitnoro ara (hzm) KMII onpenensaercs no YCIOBASIM BMEC-
THMOCTH MEXIYINOHHOIO IPOCTPAHCTBA NPH Pa3sMEINEHHH B HEM Heo-
XOIIMMOTO KOJIM4€CTBA YXMJIKOro 6aiacTa, YacTH TOILTHBA U 0GBEMOB IIpo-
YHX MENKHX MOMEINeHUH (KNHICTOHHBIX ALIMKOB, TIOMEINEHUH JIaros u
9XOJIOTOB, CTOYHBIX ¥ UHPKYIAUMOHHBIX MACJIHBIX HUCTEPH U T. 11.) Jis
OTHOCHTEJILHOH Be/IHYHHBI BBICOTBI JBokHOrO JHa KMIT MoxeT GbITh pH-
MeHeHa nMpubnikeHHas 3aBUCKUMOCTE [8]:

hm/ 7=(1,243 Wm/ V+C?H%5-C, Q)
e WM/ V ~ MURMMAJIbHAA OTHOCHTEIbHAs BMECTHMOCTB JBOMHOTO JIHA, 32-
BUCSAIIAA OT KOS((pHIIHEHTA PACXOOBAHMS CY/IOBBIX 3aITaCOB HA MOMEHT Gasl-
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nacTHpoBKH (K )., PaBHOIO OTHOIICHHIO H3PACXOIOBAHHKIX 3aI1aCOB HAa MO~
MeHT 62JU1acTHPOBKH K OOIMM CYHOBBIM 3aniacaMm B Hayaue pefica; C — Be-
JUYMHA, 3aBHCAINAs OT KoaddrierTa obLel MOMHOTHI Cy/iHA.
W/ V=0,253-0,186(K ), )
C=-0,35_-0,149. 3)
Io ycnoBusm obecriedenns aBapHifHON OCTOHYUBOCTH A ; NOMKHA

6bITH cBeieHa K MHHUMYMY. I1pu 3TOM OHa He MOXkeT OBITh MEHBIIE Tpe-
6yemoit npaBuiiamu Perncrpa

(A i =(L—40)/570+0,04B+3,5T/L, @)
HO He MeHee 0,65M,
rae L, B, T— juinHa, MUpUHa U 0cajKa Cy/lHa, ONipefielsieMbie 110 NpaBH-
nam Perucrpa.

JUis yMeHbIIEHHA H30bITOYHON OCTOHYUBOCTH OCHOBHEBIC 3anachl
TOILITHBA XeJIaTENbHO Pa3MeINaTh B BBICOKUX LIUCTEPHAX, T. €. B ABORHBIX
6oprax. Oto onpexenser npuMeHerne Ha KUTT npoaoibHEIX epeGopok,
KOTOpEIE OHOBPEMEHHO MOBBILUIAIOT XECTKOCTH KOpIyca CyAaHa, 6e3o-
NacHOCTE CyAHa MPH 60pTOBBIX MPOSOHUHAX (B 3TOM ClIydae HX PeKOMeH-
IyeTcs yCTaHaBINBATh Ha paccToaHuy He meHee 0,2 B ot Gopra) u co-
KpaIaroT MOTEPAHHYIO IUIOIMAb BaTEPINHHH MIPH 3aTOILICHHH, YBEJH-
4rBasi aBapUAHYIO METAUEHTPHYECKYIO BbICOTY (h,).

C Liesb10 yMEHBIIEHHs aBaPHIHOIO yriia KpeHa (8,,) mpu 3aromieHu-
AX OTHENIBHBIE aBTOPBI PEKOMEHYIOT NPONOJIbHBIE HepeOOPKH yCTaHAB-
nuBark He fganee 0,1 B ot 6opra. Pemrenue no onTUMaIbsHOMY pasMelie-
HHIO BHYTPEHHUX GOPTOB, KaK H BTOPOTO JHA, NPUHUMAETCA C YIETOM
obecrneyeHHs HENOTOIUIAEMOCTH H BMECTHMOCTH.

Ha puc. 18 noka3zaHa 3aBUCHMOCTh MUHUMAIIEHO JONMYCTHMOM OT-
HOCHTEJNbHOH IMpPHHBI ABOKHOTO GopTa (b /B) OT OTHOCHTENBHOMH
BLICOTHI IPOAONBHBIX epebopok (A /T) npu pasnM4HEIX KO3(HIIH-
enTax obue# nonHoTE cynna (3, ) U ko3 punnenTax K, npeacras-
IA10IMX co00li OTHOIIEHHE TOIUIMBA B JBOMHEIX GOpTax K 0GIIHM
3anacaM TOIJIHBA. .

I'paduk sBnsercs HHTEpNpeTalyeil NpH6IMKEHHON 3aBUCHMOCTH:

b /B=0,58 [ W /V-L/l T/ h —(2—1 /Ly"]+0,5, %)
rae W ,/V— OTHOCHTebHAs MHHEMAJIBHO JOIYCTHMas BMECTUMOCTB 60p-
TOBBIX OTCEKOB; / , L — IPOTSHKEHHOCTB NIPOAOJIBHBIX HEPeGOpoK NO UTH-
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HE CyJlHa ¥ JUIMHA CyAHA COOTBETCTBEHHO;
3HaveHus W /V 1 m ONpeSieNsACh IO CTATUCTHYECKHM 3aBUCHMOCTM:
W /V=0,998n, K +0,01 : ©)
m=p/5+0,5 1 /L-0,97 @)
IpH 3HAYCHUSX KOIPOUIHEHTA YTHIN3AIMH BOLOM3MELIEHHA TI0 Cy/I0-
BbIM 3anacam 1,=0,32, B=0,93, / /L=0,35 — cpenHnx BennuuHax, Xapak-
TEPHBIX 113 oTedecTBeHHBIX KHTT.

To rpaguxy puc. 18 MOXHO B HA9aIBHBIX CTAAMAX POEKTHPOBA-
HUS ONpE/IeTATh MHUHUMAIIEHO A0y CTHMBIE 3HaYeHus b /B npu npu-
HATBIX 3Ha4eHusx h T u K . V3 rpaduka BUIHO Takxke, 4TO Jaxe NpH
HaJIMIHU HUCTEPH, JOXONAKX 10 Namy6sl nepeGopok (B HHTepBale
h T= H_/T=1,3-2,0), B 6opTax MoxeT ObITh pasMemmeno 15-30 % ton-
nuBa npu b /B=0,1 u okono 70 % Tonnusa npu b /B=0,2. Tak Kak s
COBPEMEHHEBIX OTEYECTBEHHBIX yHUBepcanbubix KUIT K uaMeHseTcs
B npexenax 0,5-0,7, To nmpo6ieMa HCKIIIOYEHHAS Ui HUX aBapHHAHBIX
KPEHOB SBJIAETCS BeCbMa aKTyaJIbHOI.

Bo mHorux ciyyasx npo6iema pemaercs yCTpOACTBOM NEPETOKOB,
coeauHMomuX 6oproBele orcexu [13].

KomiuecTso nonepeynsix nepeGopox KUIT craparorcs cBeCTH K MH-
HHMYMY C LEJBIO COKPAILIEHK] MacCh! KOpIryca. MakcHMansHO OOy CTH-
MYIO JIIMHY OTCEKa yCTaHABIIMBAIOT B COOTBETCTBHH C TpeOOBAaHHAMH He-

by HOTOIISAEMOCTH, KOTOphIE IS
B | YHHBEPCAIBHBIX OTEYECTBEHHBIX
020 Guna KHII, xak cyzoB ¢ GONBIIHM 3KH-
GoMHE! . NaXeM M JOpOrocTosumM obopy-

0.18 —0.65 JIOBaHMEM, 3aKII0YaloTC B 0bec-
’ \ "323 . NeYEHHH ABYXOTCEYHOrO CTAHAap-
0.16 N NNk =n,,Ii Ta HENOTOILIEMOCTH IPH BBINOJ-
7 1NN 4 . HEHHH HOPM (B YaCTHOCTH IO aBa-

0,50 N i
014 0’55/ b \} K:s=06  puiiHOH OCTOWYMBOCTH), KaK JUIA
’ 0,60// ™™ k05 ~TACCAKUPCKOTO CyAHA. TToatomy
0,657 . CYMMAapHYIO JJIHHY JBYX CMEKHBIX
14 16 18 M OTCEKOB CTApaIOTCA CAENATE MUHY-
T ManbHOH. ITo ycnoBusM BMeCTH-

Puc. 18. I'padpuueckasi nurepnpera- MOCTH MHHHMANbHAA JJIMHA KaX-
Ius 3aBHcHMocTa b /B AOTr0 OTCeKa ONpejensercs ycra-

HaBNUBaeMbIM B HeM obopynoBanneM. HasHaueHne 0TCEKOB M MX pa3Me-
MIeHHE N0 JUIMHE CBA3aHO ¢ Ha3HaYEHUEM CYAHA U YCIIOBHAMM €ro dKCII-
nyaraiud. Hanywe Gonbmoro konuuecTsa notpedutene snekTpuyec-
Kol SHepruy BeI3BaJIO He0OX0AMMOCTh 060pynoBanus Ha paje KHMIT aeyx
3MEeKTPOCTaHIMH, OXHA W3 KOTOPEBIX, KaK IIPAaBUIIO, OPHEHTHPYETCA HA
CYAOBEIE HY>KIbl, @ BTOpas Ha Hy /bl SKCIIeAMIHH. DIEKTPOCTaHLMH pac-
HOJIaraloT B HOC H KopMy oT MKO. KHIT 10mKHEl XOPOLIO YIIPaBIsATEC,
B TOM YHCJIe Ha MaJIbIX X0/aX H B Apeiide. s 3Toro xenarejlbHo pasMme-
mark: B HOCY — oTcek nofpynusatomux ycrpoiicts (ITY), a B kopMe —
OTCEK BHIJBH)KHBIX JABHXHTEABHO-pyJeBsix kKonoHok (BJIPK). BAPK
MOTYT TaKX€ HCIOIB30BaThCs JUid JIBHOKEHUSA MAIBIM XOJIOM.

B cucTeMy KOHAMIIHOHHUPOBAHUA BO3/yXa, BEHTHJIAIMK M BO3MYy1H-
HOro oxyiaxaenus annaparypbl KWIT BXoauT MolHas X0JI0 UIbHAs yC-
TAHOBKa, OTCEK KOTOPOi XKeJarelbHO pPacnoiaraTe B HOC OT HOCOBOM
3IEKTPOCTAaHLUH.

PaGora B yCcjAOBHAX MOpS IO MPAMOMY Ha3HaYEHUIO TIPENBABIAET
NOBBILIEHHBIE TPeOOBaHMsA K CTAOWIK3aLUK CyHa HA BonHeHHH. Kauka
BBI3HIBAaCT MOMEXH BO BPEMs C€AHCOB CBA3H, BO3PACTAHME HArPy30K Ha
CHCTEMBI H YXYAUICHHE TOYHOCTH MX HaBeJeHUs, CHIDKaeT paborocmo-
COOHOCTh Hay4YHOTO ¥ MHXKEHEPHO-TEXHHIECKOro repconana. JlobuTecs
HeoOxoaumoii crabmmmsaiuud KHIT Tospko onTHMU3aLKER pasMepeHui
¥ XapaKTepHCTHK KOPITyca He BCEra YAaeTCs M TOrAa CyAHO 06opyayer-
CA YCIIOKOMTENEM Ka4KH., Y YUThIBasA HEOOX0AUMOCTE cTabru3auuu KHIT
Ha MaJIbIX X0ZaxX U B Apefide, B kauecTBe ycnokoutenei KHI1 npumens-
I0TCA YCIIOKOHTENBHbIE UCTEPHEL, TpeOyIolue 3anaca MeTalleHTpUYec-
KO} BBICOTEI Ha CBOOOJHBIE IOBEPXHOCTH B HUX (Ahy). OTCcekHd yCnokou-
Teneil Kauky pa3sMellaloT B paioHe MUASTIA.

Ha puc. 19 noka3aHa 3aBUCUMOCTE CYMMapHOI0 KOJTHY€CTBa OTCE-
koB KHIT (ipy OKpYriileHHH JO LIeJIOro YHMCia) OT AJIMHEL CYHa MEXIY
TIepIeHANKYIISIPaMH TIPH pa3ii4HbIX utiHax MKO (/).

I'paduk siBsieTCH MHTEprpeTamuell NPUOIIKEHHOM CTaTHCTHYECKOH
3aBHCHMOCTH ¥ MOXET OBITE HCIOJIE30BaH Ha PAHHUX CTaJMAX NPOEKTUPO-
BaHMA JUIA OTNPEACNICHUA KOJIHYECTBA OTCEKOB (77_) M YUCIIA NOMepedHbIX
HeIpOHHMIaeMbIX NepeGOpOK 414 y4eTa WX IIpH pacuerax Harpy3KH Macc.

ITo ycnoBuaM pasmenieHuss c60pyXOBaHHMs JJIHHA OTCEKOB, KpOMe
MKO, xax npaBuio, MOXeT ObITh NIPHHATA PAaBHOWH MHHHMMAIBHO JIO-
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Aor e NMyCTUMOH No TpeGoBaHUIM Npa-
ey L bs=20M |

15 \\<,—/ ~—3— B Perucrpa (Ip win)» OTIPEZCIISIE-
14— — | 28 . wmoil NPOTAXKEHHOCTEIO MPOOOoHU-
. S\ \Q’ﬁ Hbl TO JnuHe. B 3ToM ciywae
12 —— —»}Q MakKcHManbHad JAJHHA JBYX
1 \S CMEXKHEIX OTCEKOB MOXET OLITh
10 ‘| BhIpaXcHa 2max=luxo+ p min.

130 150 170 LygM Jnsg OpoknagKku MarucTpanb-
HBIX Tpacc kabens u TpyGOnposo-
Puc. 19. 3aBucumocrs n_or L_npu A0B Ha KUII ycranasnusaiorcs
Pa3sIHYHLIX 3HAYeHHAX [
MHECA Ha 3HAYMTEIBHYIO 9acCThk
Amunbl cyaHa. CoriacHo mpasui Peructpa Tpy60onpoBoAbl, POXoas-
ye yepes INaBHEIE BOJOHENPOHHIaeMble NepeGOpKH, KaK MpaBUIIo,
IOJDKHEI pacroyiararbcs OT 00pTa Ha paccTosHuM He MeHee 0,2B.
Ecm 370 ycnoBue He BBINOTHAETCA, TO IOJDKHBI GBITh IPUHATHI MEPBI,
NPEAOTBpaIRalOIIME PacIpocTpaHeHHe 3a00pTHOM BOAKI N3 TOBPEKIICH-
HOT'0 OTCEKa B IPYrHe HEMIPOHULAEMBIE OTCEKH H HUCTEPHEL
Kopunops! Tpy® u Tpacc nenecoo0pa3HO pasMelarb Hixe nanyobt
nepeGopoK u Uit obecniedeHus CBOGOIHOTO MPOXo/ia Yepe3 HelpoHHae-
Mble nepeGOpKH KOPHIOPHI BEIIENATE B CAMOCTOSTENBHBIE HEMPOHHUIIAE-
Mble OTCEKH, PaCIONIOKEHHBIE HENOCPEACTBEHHO NOJ 3Toit nany6oii. [1pu
NPOBEPKe HEMOTOILIHEMOCTH KAXKBIH 13 KOPHIOPOB PHCOSIHHSIOT K T1ape
CMEKHBIX OTCEKOB, YTO NPUBOJMT K YBEIHYEHMIO 00BEMa 3aTOILIEHUA H
aBapUfHOIO KpeHa. YYHThIBas MocNeHee, LelecooOpasHo KOPUIOps! TPYO
4 TPacc CMEMIATh OT 6OPTOB B CTOPOHY JMAaMETPAGHOM INIOCKOCTH.
YuuTEIBasd, 9To abcomorHoe GonbiurHcTBO KHIT co3aaHo B kopiy-
cax TpaHCHOPTHOro (ioTa, BONPOCH ONTUMHU3ALMY GOPMEI KOPITYCa Ha

HHX e1ne NoANexar ucciaegoBanui. OxHako yYXe ceiiyac MOXHO CAemaTh-

HekoToprie BhBOALL ITpu xopmoBoM pacnionoxenuu MKO c uensto yse-
JHYEeHHUA IUIOLaeH B KOPMOBOH OKOHEYHOCTH MOXET OBITh PEKOMEH0-
BaHa TpaHileBO-Kpeicepckad KopMa (Kpelicepckad KopMa ¢ TpaHLEM B
HaABOAHON YaCTH), MO3BOMAIOLIAA YIIPOCTHTH TEXHOJIOTHIO TIOCTPOHKH
CyZAHA ¥ CHM3HThL BHOPALIMIO BCIEACTBHE YMEHBLIEHHS KOPMOBOIO CBECa.
IIpoTsHKeHHOCTD IO CIEXHETO AOJIKHA ObITh TaKoi, 4To66! ObLia 0b6ece-
YeHa HaJieXHad 3a4Ta pynel # BUHTOB IPH [IBAPTOBKE.
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o60PTHO KOPHAOPEL, IPOCTHPAIO--

IMpeacrasnsercs, uro HakIOHHENT QpopuTesers KHIT nienecoobpas-
HO BBITIONHATE ¢ 6yns00M B MOABONHOMN 9acTH (110 yCIOBHAM XOAKOC-
TH), YTO IIPUBOAUT, OJJHAKO, K HEKOTOPOMY CHIDKEHHUIO aNfUIMKAThI LieH-
Tpa BEJIMYMHEI CyAHa (Z).

®opma Muzens onpeneseTcs TpeOOBAHHAME OCTOHYNBOCTH, HENo-
TOILIAEMOCTH, CTaOWIIH3alHHK CYIHA H YCTaHABIIMBAETCHA [IOUCKOM OIITH-
MyMa IIpH HaKJIOHHBIX (0 5—7°) wnu mpaMeix 6oprax. MakcuManbHeili
HaxJIoH 60pTa OrpaHN4MBaeTcs TpeOOBaHUAMH 6€3011aCHOH IBAPTOBKH.

Ha puc. 20 a mokaszaHa 3aBHCHMOCTb H3MEHEHHA OTHOLIEHHNA OCaIKQ
CyAHa MPH CUMMETpH4HOM 3aromieHHH MKO 1 cMexHOro ¢ HMM OTCeKa
(AT,) x H3MEHEHHIO OCAJIKH TIPH PACXONOBAHMH CYOBBIX 3amacoB (AT, )
oT ko3¢ punUeHTa paCXOXOBAHHUS 3aIIaCOB Ha MOMEHT OalIaCTUPOBKH, a
Ha pHc. 20 6 — KaK Ipu 3TOM H3MEHAETCSA OTHOILICHHUE IUHPHH aBapHHHEIX
BATEPIUHAI Y CYJIOB C HAKITOHHBIME (pa3Ban 5°) u npsMbIME 60pTaMu Ha
muzene (B /B ) npu onMHakoBoH wmpuHe cyana na KBJL

W3 rpa¢uxoB BUAHO, 4TO NpH Kod(ddULHEHTE paCXOAOBAHUS CY/I0-
BEIX 3aIIaCOB Ha MOMEHT GannactupoBki (K ). =0,5 ysenmueHue ocanxku
TIpY 3aTOIUIEHHH OoJbINe, YeM OT PacXOoOBaHUs CY[OBBIX 3al1acoB K 3TO-
My MOMeHTy. B atoM ciiydae Gopra ¢ pasBanoM Ooiiee 3PQEKTUBHEI C
TOYKH 3peHHs aBapuifHO# OCTOHYNMBOCTH, IIOCKOIEKY aBapHHHAas BaTep-
JUHUA LWIHpe, YeM Y Cy[Ha ¢ npaMemMu 6opramu. [{ns 6e3bamractHoro
apuanta (K ):=0,9 sgdekr OT HaKIOHa GOPTOB HEIHATHTENBHBIH H NIPH
I, /L<0,225 npeanoutuTesibHee npsmele 6opra.

(A%%)si \\ Bmarl g 55 (—g:a
1,6 Ll 1,008 (K*”)‘;q’s
e SR R
- ] 3
e B 5 2
0.6 \‘dﬂ\ 0,998 -l
0506 07 08 09 (s 0,15 020 025 bpu
a 7]

Puc. 20. 3aBucnmoct:
a- (AT‘/ATN)G oTr (Km)6 ul, /L, 6—(B/B), or I, /Lu (KW)G
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Ilpu BEIGOpE POPMEI MHUIENS 3aCIYXUBAaET BHUMAHHE OINBIT 1acca-
XKHPCKOIO CyAOCTpOeHHs ¢ OyneBsIMM OOpTamMH B TMIOZBOIHON 4acTH U
pasBaniom GopToB B HaLBOAHOR YacT. MOXHO npesnonararh, yto KUIT
¢ TakuMH Gopramu GyyT HMETh XOpOLIKE MapaMeTpsl Ka9Ke MU oN-
HOM BOJIOM3MEILEHHH, JOCTATOYHYO OCTOHIHMBOCTD [I0 MEPE PacxoaoBa-
HHA CYNOBBIX 3allaCcOB H XOPOLIYIO OCTOHYHMBOCTH B aBapHHHbIX CHTYa-
IMsX HpH 3aromneHuy. OIHAKO HYXKHO YUHTBIBATE IIPH 3TOM, 9TO C TOY-
KH 3pEHUs TeXHOJIOTHYHOCTH Takasd opMa 3HATUTENHHO YCIIOKHEHA.

[Tpu npoextuposarnu KHIL, yuursiBas HX AIHTENLHOE NIPeGLIBAHKE B
Mope, yaensiercs Gonblioe BHIMaHUe BONPOCAM OGMTaeMOCTH. DKHITaX U
SKCTIEMLINA Pa3MeIarOTCA B yIoOHbIX KatoTax. Ha yHusepcansubix KUTT,
YUYHTBIBas HX pasMephl, Pa3sMEINAlOTCA CaJIOHbI OTABIXA, CUOIHOTEKH, YH-
TalbHbIC 3aJ1bl, KHHO3aJI, CIOPT3al, IU1aBaTENbHbIE GacceiiHEl.

Masisie KUTT HMeroT MeHbIIee YHCIIO SKUNAKA H IKCIICHIIMH, MCHb-
L0Me aBTOHOMHOCTH, U Ha HUX 00€CTIeYHBAIOTCA Gollee CKPOMHEIE yCIIOBHS
obutaemocTd. Beray cBoux pasmepos Masie KHTT HeCKONbKO OT/IHYAIOT-
s OT YHUBEPCANBHBIX H B aDXUTEKTYPHO-KOHCTPYKTHBHOM HCIIONHEHHUH.

Ha HuX MeHbIIe KpYMHOraGapHTHBIX aHTEHH, OHH HE HMEIOT Ipo-
JONBHBIX NepeGOPOK ¥ NOAPYIHBAIOIIHX YCTPONUCTB M Ha HUX BO3MOXHO
6BUI0 06eCTIeUHTH TOJBKO OMHOOTCEUHEIH CTAH/APT HEMOTOIIAEMOCTH.

Taxum o6pasom, KHII, kak u Apyrue cyna, MMEIOT XapakTepHBIe ap-
XUTEKTYPHO-KOHCTPYKTHBHBIE OCOOEHHOCTH, Y4ET KOTOPBIX IIPH NPOEK-
THMPOBaHHHY TAPAHTHPYET ONTHMAIHLHOCTh IPHHAMAeMBIX PELIEHHIA, HC-
XOZiA M3 Ha3HAYEHHH U yCIIOBHH KCILTYaTalMK 3THX CyIOB.

4. HAI'PY3KA MACC

Harpyska Macc cyana 3aBUCHT OT MHOTHX (akTOpOB, CPeH KOTO-
PBIX IS CyAHA MOPOXKHEM HE NOCIEHEE MECTO NMPHHAIIIEKHT apXH-
TEKTY PHO-KOHCTPYKTUBHBIM 0co6eHHOCTSM [40]. KUIT, nMerowue pas-
BHTEIC HAJICTPOMKH, [TpeJHa3HA4YCHHbIE JUIS pa3MeLeHH] MHOTOYHCIIEH-
HOTO 9KMIIaXa, BKJI0Yast IKCIEJUIUHIO (7, ), B 114 060pyOBaHUA B HHX
naboparopuii pa3sNIMIHOrO HA3HAYEHHs, MOTYT OBITh CONOCTABIEHEI C
naccaxupckumu cyaamu (I1C).

Cpasnenue narpysxu KHIT u I1IC (Tabn. 4) nokaseIBaeT, 4To U1 Cpesi-
HMX 3HaveHn# Macc KUII, npencrasiedHbIX no pasgenam, Habmonaer-
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Csl, C OJIHOR CTOPOHBI, POCT Harpy3KH PaAHOTEXHHYECKOTO, HABHTAlHOH-
HOro M Jpyroro o6opynoBaHus o pasjeny «BoopyxkeHHe» H B3auMO-
CBA3aHHOC C HHM HEKOTOPOE YBEJIMYEHUE HArpy3ku mo pasgenam «Cuc-
TEMbD U «DJIEKTPOIHEPreTHYECKass CHCTEMAY, a C JPYroi CTOPOHEI, —
YMEHBIIICHHEe MACCHI 110 pa3fieNy « YCTaHOBKa SHepreTudeckas». [Tocie-
AHee 0GBACHAETCS MEHBIIMMH CKOPOCTAMH, npucyyamu KHIT, o cpas-
Henuio ¢ I1C, 1t KOTOPBIX BBICOKAsA CKOPOCTh, IOMHUMO KPYH3HOM IpH-
BJICKATeNIbHOCTH, CBA3aHa Taioke ¢ 3¢heKTUBHOCTEIO paGoThl 6OPTOBBIX
yIpasisieMbIX cTabunasaropos kadku. Ectectsenno, yTo Goblias cko-
pocte Ha I1C o6ecneunBaeTcs Goiee MOIHO# IHEPreTUYECKOM YCTaHOB-
KOii, uMeromeii cooTBeTcTBEHHO Gonbume Maccy u rabaputel. C 3710
TOYKH 3pCHHS XapaKTepHBI 3Ha4eHUA Oe3pa3MEepHEIX CKOPOCTEH, Ipucy-
e Cy/iaM, CONOCTaBNIAEMbIX Ha3HAYEHHIA:

- s KAIT: Fr=0,20-0,26

— i T1C: Fr=0,25-0,32

Tak kak MHorue u3 KHUII co3paBanuce mytem nepeo6opynosanus
U3 CYJIOB TPAHCIIOPTHOIO (PJI0Ta, KOTOPblE HMEIH U3OEITOUHEIE OOBE-
MBIl IIPUMEHHTENIBHO K HX HOBOMY Ha3HadeHHU1o, Ha psame KUII mna
obecriedeHHs OCTOHYMBOCTH, HEMOTOIISEMOCTH, MOPEXOJHOCTH TIPH-
HHMMaJca Kak TBepAblH, Tak U XuAkuH 6aynact. C TEXHHKO-3KCILTya-

Ta6bnuua 4
CpabHenne narpysku IIC u KHIIT

KHI1
Oxeancxkoe I1C
Paspen Harpy3xu O6o3nasenue PiDs, % PiDo, % &ma?gnocm
Kopnyc ¢ yerpoHcreamu P, 480(23) 46,5£9,5 0,475D+
(B T. L.IOCTORHHEIA GAILBCT) ~ oA (10,0+10,0) +250
0,030D,+
Cucrems P 25 3,5+1,5 £ 00“
VeraHoka sHeprerayeckas P 8,6 4,020 0’3315513"*‘
SnexTposHepreTHYecKas 0,02D:+
cHeTeMa Py 23 4,0£20 +400
Boopyxesse (pagHoTexHH- P _ 50430 0,05D,+
YECKOE, HABHTALHOHHEOE H I.) » Y +100
THoCTORHHBe HIUTKHE (PY3H Pu 26 2,041,0 0.9 Dt
Tpoune painen! Py 1,0 1,0:04
3anac sogommenienns | Py 2,0 1,640,5
JlenseAT (B T. 4. TOIUIMBO, oW 33,0 32,5475
BOJ1a, Macio) (10) (26,5£9,3)
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TaMOHHON TOYKM 3pEHMs HCIIONB30BaHME BOASHOrO GainacTa B Ka-
YeCTBE NOCTOAHHOIO CUNTAETCA MeHee 3PPEKTHBHEIM 110 OTHOMICHUIO
K TBepAOMYy Gajnacry.

Hamrine nocTosHHOro j%HaKoro 6aiacra yBe/IMYuBaeT Harpy 3Ky 110
pasneny «Kopmycy.

3aBHCHMOCTH MacC OCHOBHBIX Ppa3AenoB Harpy3Ku OT IIOJJHOIO BOAO-

usMeuleHus ans oredecTBeHHBX KUIT npeacrasnena na puc. 21 u 22.

AHaNMTHYECKHE BRIPOKESHNs rpaduuecKuX 3aBUCHMOCTEH PeICTaB-
JIeHEI B Taom. 4.

Yeranornennad Ha KUIT panioTexHUYecKas ¥ SNEKTPOHHAS anapa-
Typa sIBJIS€TCS OCHOBOM [ BRITIOMHEHMS BO3JIOKSHHBIX Ha HEero QyHk-
uui, nosromy xoddpdunueHT ocHamenns KUI cneuuansHsmv o6opyro-
BaHMEM, paBHBIA M =P /D , ABIAETCS BaXHOH XAPAKTEPUCTHKOH 3THX
cynos. On xapakrepusyet Hacwinenue KUIT cneuuansuemM o6opyaosa-
HUEM U B ONpeNIENIEHHOH MEpPE OTPaXKaeT MONe3HOCTE HCIIONIBE30BAHUS BO-
Aousmenenust. Tak, BKoueHHe 6asacTa B NOJIHOE BOJOH3MELLEHUE [IPU-
BOJMT K CHIDKeHMIO 1)_. Kak BuaHO u3 Tabmn. 4, M, AL OT€YECTBEHHBIX
KHII cocrasuser 0,02-0,08, npudenm Ha cynax 6onee nosaHel noctpoi-
k¥ HaGmogaercs pocT N no cpaBHeHH:0 ¢ KUIT panueil nocTpolkH.
PrPer,t : ’ % Pocr koagpunuenra ocHa-

» | LIEHWA ONpenecsCHHBIM 00pa-
10000 7( s 30M CACpXKHUBaeTCH TpeOOBaHH-
e | AMHM 3JIEKTPOMarHUTHOH co-
8000 P . BMECTHMOCTH H3NTy4aiOUuX H
: NPHEMHBIX aHTEHH: YeM 6onb-
6000 /
/

me nx Ha KHII, Tem Tpynuee
00ecnedrTh OMHOBPEMEHHOCTE

4000 . paboTsl u M30GexkaTh MPH ITOM
1 | B3aUMHOIO BO3JCHCTBUA M3ITy-
2000 . YeHHH, HCKaXKAFOIHX XapaKTep
v _1_)3*&_,_..--—-——'1" , nepenaBaceMoil M IIpyUHUMae-
= et SN R RO MO#i M3 KOCMOCa HHGOpMaLUH.

0 10000 20000 30000 40000 Dy,t

PacyeT cocTaBafslomux
Puc. 21. 3aBHCcHMOCTH Macel Kopyca  YKPYITHEHHOH Harpy3ku Macc
P_ua maccwl cucrem P_oT moiHOro  ITOPOXKHETO Cy/HA HA HAYanb-
Boxou3memenns D HBIX 3Tanax NpoeKTHPOBAHMSA
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Puc. 22. 3aBHCHMOCTH Mace 110 Pa3aejiaM OT MOJHOr0 BOJAOH3MEIICHHA:
a—-3VY,P_;6—33C-P_; 6~ BOOpYKEHHH, P'p; 2 — XHJKHX Ipy30B, P __
KHWII MOxHO NPOU3BOAMUTE IO rbopMleaM, NPUBEJCHHBIM HIXKE:
— Macca MeTaJUIHYeCcKOro KOpiyca, BKIodas ¢yHAaMEeHTHI:
P+P ¢=LBH(0,0528_‘“+0,02 1+0,32/H)+[0,1(LB)**]P+
+0,05LBH(3,25T/H-1,06), )®. ®)
[lepBoe cnaracmoe B OpMylle COCTARIAET MAcCy METALTHYECKOro
KOpIlyca, OrpaHH4eHHOro BepxHell HenpepblBHOH nmany6oH, o KOTopoi
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usMepsercs H. BTopoe cilaraeMoe ecTh CyMMapHas Macca )y HaMeHTOB B
noaxperuieHu, cocrarismomas s KT cymecTBeHHYO 00 B 061IeH
CTarbe Harpy3k# « MeTaumae ckuii KopITyc» o OTHOLIEHHIO K Cy/aM Apy-
T'IX HazHayeHui. TpeTke ciaraeMoe, oTpaXkarolnee st PacCMaTPHBAEMBIX
CYIOB YCIIOBHE ONPEICIIEHHOr0 HOCTOAHCTBA OTHOLIEHUS 00IIeit KyGary-
PBI K BOZOU3MEINEHHIO, XapPaKTePU3yeT MacCy HaACTPOeK U pybok BhIiLe
BEpXHel HeNpephIBHOK Nany6bl B QyHKIHMH OT Ky6udeckoro Moayis. [To-
TPELIHOCTH MOTy4aeMoro 1o GopMyiie peynsrara He npesbimaet 10 %.

— macca 06opynopaHus B 3aBHCHMOCTH OT (LBH)® ¢ ko3 duumen-
TOM MPONOPIHOHANBHOCTH 1+0,4;

~ Macca MOKPBITHH, CHCTEM >KUAKHX I'PY30B B 3aBHCHMOCTH OT LB ¢
xospdunuentamu 0,1+0,03; 0,163+0,012; 0,09+0,03 cooTser-
CTBEHHO;

—Macca pyleBoro ycTpoicTsa B 3aBMCUMOCTH OT LT ¢ koahduunen-
Tom 0,043+0,005;

—Macca OKpackH, MPOYHX YCTPOHCTB, 3MeKTPo0OOpyJ0BaHH s, 3ala-
Ca BOJIOM3MELICHHUA B 3aBUCUMOCTH OT D_c kodddunueHTaMmu
0,004; 0,01; 0,035+0,005; 0,025 COOTBETCTBEHHO;

— Macca JeNBHBIX BeIHeH, IKOPHOTO YCTPOMCTBA, HEpreTHYECKOH
YCTaHOBKM B 3aBHCHUMOCTH oT D %% ¢ xoddpduuueHTamn
1,0;1,25+0,30; 5,63+1,25 COOTBETCTBEHHO;

— Macca BOOpyKeHHUS (PaIOTEeXHHYECKOr0, HABMIallHOHHOIO M IIp.)
B 3aBHCHMOCTH OT 11, L% ¢ xoadpuumentamu(1,0+0,18)104;

— Macca IBapTOBHOTO, IPy30BOT0 YCTPOMCTBA M CHAGKEHHA (PYHK-
IHOHAILHO MaJIo 3aBHCHT OT pasmepoB KUII, mostoMy HX MOXKHO
y4ecThb fo6aBIeHAEM K BONOH3IMEINEHMIO 140—150T

B cocrase nengeiita KMIT cymecTBeHHy10 JOJIO COCTARISIOT 3a0achl
TOILIHEBA, YTO OOBACHAETCS, B IIEPBYIO O4EPE/lb, YCIOBHIMHM SKCILTYaTalliH,
OMNPEnENAFOLMMY [ 3THX CYA0B O0IbIIHE 3HAYEHHA ABTOHOMHOCTH, AATh-
HOCTH IUIaBaHHs, CyMMapHBIX MOLIHOCTEH aneKTpocTaHiuy. Macca 3arna-
COB 3HEPreTHYECKOH YCTAHOBKH H 3IEKTPOCTaHIMH (TOTUTHBA, Maclia U I~
TaTeJIEHOM BOILI) MOXET GBITE NIPE/ICTABIEHA BHIPKEHHEM:

Pa :m_(Pamu )Kua 3’ (9)
The P, — Macca 3almacoB TOILIHBA l'.lIaBHOI‘O JBUrarejs H KOTEJIHbHOH
YCTaHOBKHM; P = —Macca 3anacoB TOIUIHBA 3IeKTPOCTAHLVH; K, —xood-

(leII/ICHT, qubmaxouum Maccy CMasO4yHOIo Macia u l'Il/ITaTeJII:HOﬁ BOIbI,
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K, — ko3¢ ¢dpuLEEHT MOPCKOTO 3amaca.

C noMompio MpEOIMHKEHABIX 3aBUCUMOCTEH H CPEAHHMX 3HAUCHHH
ko3 duienTor, xapakrepusrx aus KU dopmyna (9) Moxker ObITh Ipe-
obpa3zoBaHa K BUIY:

P, =4,66-10%(Rv, *+694n )D °°, (10)
rie R — nanbHOCTh IUIaBaHuA, 4 — aBTOHOMHOCTb;
TENBHOTO (3KOHOMUYECKOr0) X0/1a.

3navenus koddduuuenta K, =P, /D °°, nonyyennsie no Gopmy-
ne 10, u paxTuyeckue 3HaveHHA ero Ui oteuecTBeHHbIx KHII npuse-
JeHbl B Ta0q. 5.

AHaH3 N0Ka3bIBaeT, 4To GopMyna 10 MoxeT OBITh HCIIONE30BAHA HA
PpaHHHX CTaUsX NPOCKTHPOBAHUS ISl ONIpeJiesieHHs 3a11acoB SHEPreTH-
YeCKOif YCTAHOBKH U 3EKTPOCTaHIHH, TaK KaK €€ IOrpellHOCTb 1o 60J1b-
LIMHCTBY NPUBEAEHHBIX CYJIOB He npeBsiaet 15 %.

Tpaduueckas unreprperamys Gopmynst (10) npu 3HaueHmAX 4=120
cyT u n, =300 4yen nokasana Ha puc. 23.

JIis yHUBepCaNnbHOCTH HMCIIOB30BaHHs IPHBEJCHHOIO Ha puC, 23
rpaduka npy OTKIOHESHHH 3HAYCHHI aBTOHOMHOCTH U YHCIICHHOCTH 3KH-~
naxa 9 3KCIEAUIIUE OT MPUHATHIX BBOAMTCA TONpPaBKa (a), onpeaese-
Mas o rpaguxy puc. 24.

HcnpasneHHoe 3Ha9€HUE KOSQ)(pnuHeHTa K, BBIYHCIAETCS KAk CyM-
Ma 3Hadenuil K| W koadpduumenTa a.

Pacyer nepeMeHHBIX B 9KCIUTyaTallud Macc (reaseiiTa) BO MHOIOM
3aBHCHT OT 3arpy3KH 3JIEKTPOCTAHLINY, KaK Ha CTOSHKE, TaK M Ha X0y, U
OT BRIOPaHHOTO CIIEKTpa MAHEBPHPOBAHHUA pa3IHYHBIMH CKOPOCTAMH, KO-
TOPEIH MOXET BKJIIOYATh TPH-YETHIPE CKOPOCTH (V).

V, — CKOpOCTb IJlH-

Ta6nuua 5
PakTrueckne 3aadeHus ko3dpuunenTos K, ,,
M noaydenusie no gopmyne (10)

«Kocmonanr |«KocmoHast [«AkaneMuk [«KOCMOHABT | «AKaneMuK
Koapduument | @vopxoperyy | Bnagucnas | Bramimip Cepreit FOpuit Huxconait
K (1967r) Bomcom» Komapos» | Kopones» | Tarapum» | [Mumonmn
(1977r) (1967r) (1970r.) (1971 r) (1991 1)
Daxniccune 16,5 163 476 387 52,1 31,0
3HAYEHUS
3HavueHwA 0
18,9 18,8 31,9 43,9 50,3 28,0
Gopmyse (10) :
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K an 3amac TonIMBa [MIaBHEBIX JIBUTare-

40 . - ne# KHIT Moxer OBITH OmpefeieH

4
éé: | KaK CyMMa COCTABIISIOIMX:
30 s i =
L %\“zq 8 3 P =XP_, (11
20 \w 17 . e P_,— 3anachl TONINBA 3KOHOMH-
s YEeCKMM, TIOJHBIM M MaHEBPEHHBIMH
10 Lol

5 10 15 /II'IQ,ITH c. Mﬁﬁb CKOPOCTsIMH, ONIpENEJIACMBIE B 3aBH-
CHMOCTH OT yA€JIbHOIO pacxoza Tor-
JTABa gm, MOIIHOCTH N mi“ IIpOAOJEKH-
TCIIBHOCTH IUJidaBaHUA B Ha3BaAHHBIX

Puc. 23. T'paguueckoe npexa-

cTaBiieHue Kodpdunuenta K
npu A=120 cyr., n_=300 uen

pexumMax ¢
g N3y 200 sen Ha paH}:i;ix i?;vnmlfxm;( npoelmfxg))-
= 400
10 = =300 BaHWsA 3HAYCHUE g MOXKET ObITh NMpH-
8 :::—/" 200 HATO MOCTOAHHEIM.
S e 10 3anac TOIUIHBA JTH3ENL-TEHEPATO-
-10!. {

POB IO aHAJIOTHH MOXXHO NpEACTaBUTh.
P =3P _, (13)

Aar
e Pw.— 3anacel TOIUTHBA J(H3EIb-Te-
HEPaTopOB B PEXHMAX: XOJOBOM C
TPEHHPOBKAMH, CTOSHKE C TPEHHPOB-
KaMH, B XOXOBOM M Ha CTOsHKE €3 TPEHUPOBOK COOTBETCTBEHHO.
3HayeHus ij B 3aBHCHMOCTH OT MOIIHOCTH M BpeMeHH paboThI -

3enb-reﬂeparopoa MOryT OLITE ONpPEHCIICHBI:
P =g N t K. (14)

iy ar}

Jlnst coBpeMeHHBIX BBICOK03K0H0MH‘{HI:71X Maro- ¥ cpeAHe000pOTHERIX
J3enel, HCNONE3yEMBIX B Ka4eCTBE IMIABHEIX M BCIIOMOTraTeNIbHbIX ABH-
rareneil, yaeneHsIi pacxopy TomaueBa B T/KBT.4 cocraBnser
£,.=2,=(200+10)10%.

KoaduumenT onHoBpeMEHHOCTH 3arpy3KH 3MEKTPOCTAHIIMH Ha XOIY
u Ha crone K 1uis KUIT MoXeT GBITh IPHHAT: B PeXXHME TPEHUPOBOK —
0,77+0,07, 6e3 Tpenuposok — 0,70+0,05. -

[lon pexMOM «TPEHHPOBOK) CJIEAYET IOHUMATE IIOTOTOBHTENLHBIH
epuoz paboTel UIMEPHTENBHBIX CPEJICTB, CBA3AHHBII C TIPOKPYYMBaHH-
€M aHTEHH, BBE/ICHHEM alIaparyphbl B COCTOAHHE MOpPAYEro pe3epsa, npei-

100 120 140 160 A, cyr

Puc. 24. Tlonpaska Kk BeMuHHe
K, wa oTisIOHeHHe OT npuHS-
ThIX 3HaYeHMH A un
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IIECTRYIOMUH ceaHCy paboThI Cy/IHA [10 Ha3HAYEHMIO.
3amac TOIUIMBA NS [IABHBIX JBHTATENEH M IU3ENb-TEHEpaTopoRB C
Y4€TOM MOPCKOTO 3alaca COCTaBHT:
PT’=K_‘3(Pm+Pm), (15)
rae K_=1,15+0,05
3amnac ToIMBa AN KOTENbHO! YCTaHOBKHU:

P =p P!, (16)
rae nis KAIT p_=0,15.
3anac cMa304HOro Macia:
P=pP. (7)

3amnac nmuTaTenbsHOR BOIBL:

P _=p (P+P ). (18)

Kos¢punmentst B popmynax (17) u (18) p,=p,_=0,04.

Pacyer MomuocTel n BpeMeHH paboThI [VIaBHBIX IABHrare/ed U 1u-
3€JIb-TeHEPATOPOB B IKCIUTYaTAlIHOHHBIX peXHMaX, OyYeHHbIX CTaTH-
CTHYECKH, IIpUBEJICH B Tab. 6.

3anac mpecHoit BOIBI Ha CyIHe MOXKET ObITh pacculTaH 1o ¢opmyne [48]:

P=gn A, 19
IZie —pacxoji NpecHoH BOAbI B TOHHAX Ha | desoBeka B CyTkH g,=0,15;
~aBTOHOMHOCTB 10 IPECHOH BOZiE B CyTKax A >5.

IlonmonHeHne npecHoi BoJBI Ha MONHY0 aBToHOMHOCTE Ha KHIT nnpo-
U3BOIHUTCS OT OIPECHUTENEH.

3amac npoBU3UM:

Pnp=gnpn3‘A. (20)

Pacxop mpoBH3HM Ha 1 YesoBeka B CyTKH B TOHHAX MOXET ObITh NpH-
HAT g“p=0,003

Macca cHabxenus (BKJIIO9as MacCy dKunaxa ¢ 6araxom, paBHYIO
g,71,) onpenenseTcs no gpopmyie:

Pupm:Pm(P,1+Pn+P..+Pu+P.+Pnp)’ 2n
rae xoapduument p =0,02+0,01.

Js ymeperms kauky Ha KHIT B HeoOXOmHMMBIX CIy4asX NPUMEHSIOT
yCHOKOUTEIBHEIE IcTepHBI [57]. B kauecTBe paboueif »KUAKOCTH B HUX HC-
TONB3YIOT 3allackl TOILTHBA MM 3a00pTHYIO BoXy. B mepeoM ciydae mpH
060pyIOBaHHH CY/I0B YCIIOKOHTEIISIMH KaYKH BOAOH3MEIEHHE HE YBEIHYH-
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BAeTCs, TOr/(a Kak BO BTOPOM OHO PacTeT HU3-3a HeOOXOAUMOCTH MpHeMa 3a-
GoprHo#t BoakL. Macca paGodeil JHIKOCTH B TACCHBHOM YCIIOKOUTENE Kad-
kn oredectBeHHEIX KMIT cocTamser 3—5 % 0T MONHOIO BOJIOM3MEILCHHUS,
TOIAa KakK Ha yHHBEPCAILHBIX HAyIHO-HCCIIEOBATEIECKHUX CyIaX BOJOM3-
MemenneM MeHee 4000 T 3Ta BenmurHa KoseOieTcs B npeaenax 1-3 % [27].

Tabnwnua 6
Pacyer MomHoCTel M BpeMeHH paGoThl INIaBHBIX JBHraTeeH
4 3nexrpocradunu KA
Pexn paGorsl OGo3naienue Do 3naveHnA KodpOULHEHTOB
— pMyna s KHIT
JIHAS MOILHOCTE
CNIABHBIX BUTATENel, J1. C. Na Ne=Dg**v**ICy Cy=128+6
MomniHocTs MexaHH3MOB Ha
IKOHOMUYECKOM XOy, JI. C. N Nu=Ny(va/v)>
MOLHOCTE MEXAHH3MOB PH
CKOPOCTH MAHEBPHPOBAHNY, JL C. N N=Nvdva)™
Bpems cnenosaius N
3KOHOMHUYECKHM XO[OM, 9 & b=Rivy
Bpemsa paoThi B nepros
ABTOHOMHOCTH, 4 p ;=24 A4
OTHOCHTENBLHAS MOILIHOCTH
NICKTPOCTAHLHMA HA XOMY © No/Da Na/Dg=2, 1M+
TpEeHHpOBKaMH, KBT/T +2,9n./Dy
MOIHOCTS AEKTPOCTAHIIMH o
Ha XOIly C TPEHHPOBKaMH, KBT Ner N=DoN /Dy
MOotIHOCTS AIeKTPOCTAHLHK Ha
CTOSHKE C TPEHHPORKAMH, kBT Ner Ne=KalVr Ko=0,97+0,06
MOIHOCTS ANEKTPOCTAHILIMH
Ha xofry, KB Ny Ne=KilNow K,=0,61+0,20
MoumocTs a/1eKTpoCTaHU MK
Ha CTOsHKE, KBT o N=KNx K.=0,4620,05
MOIIHOCTE NEXTPOCTAHLIMH
B uesiom, kBT Nox Nu=Kslx K.=1,73£0,20
Bpems pabors! anexrpocTanipm . = )X
Ha XOJly ¢ TPEHUPOBKAMH, I fad Xte/24
Bpemsi paboTsi anexTpocTanLm . Loyt )X
Ha CTOAHKE C TPEHHPOBKAMM, ¥ o xtn/24
Bpems pabotst . bt Hm )X
IEKTPOCTAHLMH HA XO#y, 4 m x(1=1,,/24)
Bpems paborst P =ttt
3NEKTPOCTAHLMH Ha, 4 c w(1—1,/24)
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5. BAJUIACTHPOBKA

Ha xopa0eTbHBIX H3MEepUTENBHBIX ITyHKTaX IEPBOIO MOKOJIEHH, CO-
3/laHHBIX Ha Ga3e KOPIYCOB TpaHCHOPTHOTrO ¢UIoTa, BONpOCH ofecmneye-
HHs HeOOXOAMMO# OCTOWIMBOCTH HEMOBPEXKAECHHOIO H MOBPEKICHHOIO
Cy[Ha [IPH 3aTOIUICHIAX B OCHOBHOM PEIIANKCH 33 CYET YKIAAKH BO BTO-
poe IHO TBEpAOTO 6aiacTa, IpueMa B LIMCTEPHBI KOPITyCa NOCTOAHHOIO
MUKOro 6annacra, a Takxe MyTeM YKIaAK{ TBepAoro b6amwacra v npu-
€Ma IIOCTOAHHOIO XHAKOro fajuiacTa OXHOBPEMEHHO. XapaKTEepUCTHKU
6annactupoBky oredectBeHHbIX KHIT npusesieHs! B Tabin. 7.

CyMMapHOe KONH4YeCTBO NIocTosHHOrO 6annacra (P ) Ha KHII roc-
Tarano 21 % or NoJHOTO BOAOK3MEMIEHH, YTO PUBOAWIO K YBeNHYe-
HHUIO BOJOM3MELICHHS, CHIDKEHUIO KOO(hPHIHEHTA OCHAIEHHS H S9KOHO-
MUYECKHX MoKasareneii. [To Mepe pacXo{0BaHUA CyOBBIX 3aI1acoB B peiice
ocTtoitunBocTh Ha GonbimuHcTBe KHIT BocnonHsanacek myTeM npuema Ha
HHUX JOIOJHHUTENBHOTO XuaKoro 6amnacra (Pap)' Hepenxo 310 ocyme-

TaGnuua 7
PacueT MOmHOCTei H BpeMeHH paboThi INIaBHLIX ABHraTejied
u anexrpocranus KA

Haumeronanue «KocMORaBT |«KOGMORABT |[«AKalieMHK |[«IKOCMOHABT | «AKANeMUK
« » | Brampcnas | Bnamamip Cepreit IOpuit Huxana#i
(1967r.) Bokos» Komapos» | Koponea» | Tarapw» | Ilwmormp
XapaKTepHe THH (1977r.) (1967r.) (1970r.) (1971r.) (1991 r.)
Basnact, T
Teepamii, Pe: 0 1230 1560 0 0 0
INocTosnHEIR
KUK, Pox 209 377 0 1209 9600 160*
Pea=Pst+Pe 209 1607 1560 1209 9600 160
Kupxuit npu-
HuMaeMbill, Pey 975 0 0 1993 10790 o**
OrHOmeHus:
K)s 0,1 1,0 1,0 04 0,2 1,0
Pg/Dy 0 0,137 0,088 0 0 0
P/ Dy 0,034 0,042 0 0,056 0,213 0,010
Pe/Dy 0,034 0,180 0,088 0,056 0,213 0,010
Ks=Pg/Py 0,532 0 0 0,276 0,804 0

*— xMAKHI Gajutact, NPHHATHIA AN KOMIICHCALMH KPEHALOSIO MOMEHTA HE ycTa-
HOBJICHHOTIO aHTEHHOTO MOCTA, 3ape3ePBHPOBAHHOIO Ha MOAEPHH3AIMMIO.

** _ npenycMOTpeRs GasuiacTHele LucTepHbl Ha okono 1100t 6annacra, kak asa-
PHIHEIH H MOIEPHH3ALHOHHEIH pe3epB.
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CTRIISIOCH HA PAHHHX 3TalaxX pefica eme A0 u3pacxoxoBauus 50 % cyro-
BBIX 3anacoB (y otaensHbx KUIT npu uspacxonosanuu 10-20 % 3ana-
coB). Ha Hekoropex KMIT i3-3a HeXBaTkH 065eMOB IIPHEM XHIKOTO 6a-
JIaCTa B peiice NPOM3BOJMIICA B LIACTEPHBL, 0CBOOOKJAEMBIE U3-II0 TOI-
JIMBA, YTO BBI3BIBAJIO HEOOXOMMOCTH OITAITHONO IPHEMA XKHKOTO Oaj-
7lacTa — onepanyu TPyA0eMKOH H J{alieko He 6e30MacHoM B YCIOBHSIX MOPA.

K Tomy ke, cOBMeIeHHBIE TOIHBO-6aacTHbIE nuctepHsl Ha KUI
NIPUBOJMIIH K JONOJHUTENBHBIM ITPoGIeMaM, CBA3aHHBIM C OYHCTKOH TOI-
JMBHBIX LIUCTEPH, IOCJIE OTKAYKH U3 HUX 6ajacTa ¢ BBINONHEHHEM pAaa
omnepaiui o odecneueH o He 3arps3HeHns Mops. Ha nexoropsx KHIT
TIE€PBOTO MMOKOJIEHHU HEOBXOMMMOCTh Ga/LIaCTHPOBKH BBI3BIBANIACh i‘pe-
GoBanusamu obecneyeHns 3anTy6NeH s CyiHa A HOPMATBHOM ero mocaj-
kH. Bee 370 3acTaBuno cynoctponTeneil Hapsy ¢ 0TpaGOTKOR apXHTeK-
TYPHO-KOHCTPYKTHBHBIX XapakrepucTuk KMIT — maBHbIx pasmepenmii
CyaHa ¥ K03hPHUHEHTOB IONHOTHE €ro Kopiyca (11 KHIT Hosoro moko-
JIeHUA) BHY TPEHHET0 KOHCTPYKTHBHONO NOAPA3AEEHUS — ONPEAE/IATh 1
PallHOHAIEHBIC CXEMBbI MX GanacTHPOBKH H, B [IEPBYIO O4€Pe/b, PEINATh
BOIPOC O BO3MOXHOCTH ¥ 3KOHOMHYECKOH Lies1ecO00pasHOCTH CO3JaHAA
6e36amnactroro BapuanTa KUTL

Kax mokasbisaer omnbit, no ycnosusam 6aractuposkd HoBbie KIATI
MOTI'YT OBITB:

— GannacTupyeMBIMH TBEp/bIM MK HOCTOSHHBIM XKHIKHAM Gamnac-
TOM € Pa3IMYHBIMH KO3QPHUIMEeHTaMH GaLIaCTHPOBKH K.=P_ID,
Kﬁn::PGnc/Dn’ K62=P62/Dn;

— GajulacTupyeMEIMH B pelice II0 Mepe pacX0I0BaHMA Cy/JOBbIX 3aria-
COB NPH Pa3IHIHbIX KOSDDHIMEHTAX PACXOAOBAHMA CYOBBIX 3a-
nac =,

OB Ha MOMEHT 6aJLTaCTHPOBKH (K, Ds PN/P3 H ko3¢ duimenra-
MH Gamnactuposku K, = 5o Lo

P
— bairacTHpyeMbIMH B PasIHIHEIX KOMOGHHALMAX [IEPBOTO H BTOPO-

IO BAPMAHTOB;
— 6e36annacTHEIMA.

B3 Ha npo6iieMs! 6al1ac THPOBKH Cy/THA HE SRISETCS OJHO3HAYHEIM.
Tax, JLM. Horuz cawrran, 9o, uexoas U3 IKCTUTYaTal[HOHHBIX ywbnnifx, npen-
CTaBJIACTCH PalHOHANBHBIM POEKTHPOBATH MPAKIAHCKHE Cy/ia TAKMM 00~
Pa3oM, 9T00k! OHM He HYX/IAIICh B OpUeMe 6aniacta no kpaiineit Mepe Ao
uspacxonosanus 50 % 3anaca Torumea 1 roasl. 5.H. 3axapos orMedalr, 4To
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ONTHMAJILHBIM B 3KOHOMHYECKOM OTHOIIEHUH MOXHO CUMTATh TAKOE CYIIHO,
Y KOTOPOIO [IPOYHOCTb, OCTOMYMBOCTS M APYTHE KayecTra obecnedeHs! 6e3
npuemMa Gawiacta B 0O0M BapHaHTE Harpy3KH.

OnBIT CO34aHNs CYIOB, Y KOTOPBIX apXHTEKTyPHO-KOHCTPYKTUBHBIE
0COBEHHOCTH, BHI3BaHHBIC TPEOOBAHMAMH IKCIUILYaTalldH, IPUBOAAT K
3aTpyAHEHHUIO BHITONHEHUA TPEOOBaHHIA 10 OCTONYHMBOCTH, MOKA3BIBACT,
YTO HA HHX JJIA pelIeHus npofieMsl IMPOKO HCTONB3YeTCs TBEPAbLH
6aIU1acT, XOTA OHH M CO3aBaJIUCh B HOBBIX CNIEIHAIBHO JUIA HUX CIIPOEK-
THpOBaHHBIX Koprycax. Tak, Macca NOCTOAHHOrO 6anacra Ha KpyHHbIX
NaccaxHPCKUX CyAax HoXomuT 40 10 % ot BoxonsmemeHus [5].

IMocTosHubIi GasiactT MpUHUMAETCA Ha CYTHO TOT/a, Koria npy Bo-
JOM3MEIIEHAH CYIHO TOPOKHEM METAIlCHTpHYecKas BbicoTa A<0.

IpuMeHeHre BOOAHOTO GajliacTa B Ka4€CTBE MOCTOSHHOIO C TEXHU-
KO-3KOHOMHMYECKOH TOYKH 3peHHs cuuTaeTcd MeHee d((eKTHBHLIM O
OTHOLIEHHIO K TBEPAOMY GajliacTy ¥ ero npuMeHeHHe OGbACHAETCs U3-
OBITOYHEIMA 00beMaMyl NepeoOOpYAYEMBIX TPAHCIIOPTHBIX CYNIOB MpH-
MEHUTEIBHO K X HOBOMY Ha3HAUCHHIO. ,

Teepaptit 6asu1acT, yxiaabBacMbIi Ha CyJia B COOTBETCTBHH C TPeGO-
BaHHsMH NpaBmiI Perncrpa, JO/DKeH H3IOTABIMBATLCA B BUAC METAUIH-
4eCKUX WM 6ETOHHBIX 6pyCKOB (ILIMT) MOMTYYHO MM B BH/IE GETOHHOM
(6eToHHO-MeTALIA4ECKO) OtHOpoHOH cMecH [35]. HTyunsii 6amnact
Jo/Ked OBITH PacKpeIUIeH TakuM o0pa3oM, YTOOEI HCKIIIOYHTD €ro CMe-
IIeHKe BO BpeMs SKCILTyaraiHu. J[oJDKHa NpeayCcMaTpHBaTeCs 3allluTa
MOBEPXHOCTH GairacTa B paiOHE €10 yKJaJIKi OT IPOHUKHOBECHHS BJIary
K ob1mBke ¥ Habopy mox GayracToM. B oTedeCcTBEHHOM NPAKTHKE MpPH-
MeHsieTCs TBepAblA GanacT B BUsie YyTYHHBIX OallaCTiH, pacKperuiie-
MEIX META/UIMYECKMMH 1I0JIOCAMH, NIPUBApHBAEMBIMH K HaOOpy MM 3a-
JIMBaeMEIX GeTOHOM, a TakXKe TBepABIA 6ajuacT, NPEACTaBIIAIOLMIA CMECh
qyryHHOH Apo6H ¢ GTOHOM (9yryHOOETOHOM).

Ha cynax, y KOTOpbIX B IPOLIECCE IKCILTyaTallii 3HaYMTEIBHO MEHACT-
s BogoH3MeLIeHue (B IEPBYIO OYepeab Ha IPy30BbIX), JUIA KOMIICHCALHH
nepeMeHHbIX Macc (feABeiiTa) npuMeHseTcs xukuil 6asact. Komye-
CTBO XHUJKOr0 GalLtacTa Ajis rpy30BbIX CYJOB ONpeAeNseTcs TpeOoBaHMs-
MH HOPMAJILHOH NOCAIIKH M 3aITyOneHus CyiHa, 00ecnedeH s ero ocTon-
YHBOCTH M TMPOYHOCTH U €0 KOIMHYECTBO MOXET COCTamATh15-30 % ot
Ne/BeiiTa, a y TAHKEpPOB JOXOAHTH Jaxe 10 S0 % [35].
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Cxema 6annactupobku KUTI nepeMeHHbIM XuIkuM 6annactoM, yc-

TAHABJIMBAIOIAs MAKCUMATEHOE KONIHUeCTBO fajutacTa, pa3MellleHHe ero
Ha Cy[lHe ¥ IOPSIOK NpHEMa, XapaKTepH3yeTcs:

— ko3¢rpuneHTOM GaLTaCTHPOBKH CyZHA B pelice (KGP);

— k03 ¢HIMEHTOM PacXo0BaHNS CYIOBBIX 3a[laCOB HA MOMEHT Oal-
JIaCTHPOBKH (Kps)s;

— BHJIOM IHCTEPH JUIA XUAKOTO Oayutacta (TOILTHBO-6aiacTHBIE HIH
qucTO-0aJIacTHEIE), KOTOpEIE B CBOIO OYepelh BO MHOI'OM OIIpe-
JIeNAIOT ITATHOCTH NpueMa Oainacta (B ONWH 3Tal WM IO Mepe
pacxonoBaHHs CYAOBBIX 3allacoB).

Koaddunuenr pacxonoranus cyA0oBbIX 3al1acoB (K,,) TeOpeTHIeCcKH
MOXET U3MEHATHCA B TeueHUH peiica o1 0 fo 1. B peannHoii npakTHke Ha
oraeneHbx KMIT, xapakTepusyonpxcs paHHAM IpHEMOM JKHJKOro ail-
JacTa B pefice, GayacTHpoBKa HaYMHACTCA NpH H3pacxomoranuu 10 %
CYIOBBIX 3aliacoB, T. €. (Kp3)6=0, 1.

CornacHo nipaBunam Perncrpa pacueTHEIH 3KCILTyaTallHOHHEIN CITy-
yail Harpy3kH, XapaKTepu3yloLuii kouel pefica, — 310 «Cyano ¢ 10 %
3anacoB». MOXXHO Iojarark, 4to octasimuecs 10 % 3anacos — 3T0 aBa-
PpHIiHEIH 3anac A4 obecneyeHus ABWKeHUS cyaHa. TakuM obpa3oM, (ax-
THYECKHe 3HaYeHus ko3 duiuedra (K.,)s Ans KHII MoxHO paccMarpu-
Barek B MHTepBane ot 0,1 no 0,9, u 3HaueHUs (KP3)620,9 XapaKTepU3yIoT
6e36anacTHEIN BapHaHT.

Bapuante: KHI1, Tpebylomue paHHero nprHema xuakoro 6aniacra B
peiice (K ),<0,5 ans peannsauuu BbIEYIOMSHYTOH PEKOMEHAALMH O
npHeMe XHUAKOTo bajuiacTa B pelice nociie u3pacxoxosanus 50 % cyno-
BBIX 34I1aCOB, TaloKe HYXJAIOTCH B IPHEMe MOCTOAHHOro fajuiacra.

Kak noka3sbIBatoT HCCIIEA0BAHNA, [IPH BY XOTCEYHOM CTaHAAPTE HENOTON-
Jsiemocti 1 KUIT ¢ (Km)6<0,5 3HaYEHUSA MUHMMAITEHO JIOITYCTHUMOM OTHO-
CHTENIBHOM METAleHTPHUECKOH BBICOTHI HOIDKHBI ObITh (/B), . =0,06—0,07.

Hns BapuanroB KHII, 6annacTupyeMsix B peiice, 0,9>(K p3)6>0’5
sHauenus (h/B) . =0,07-0,13.

Jns 6e3bamnactHeix Bapuantos KHII (Kp3)6>0’9 3HadYeHHud
(4/B),,=0,11-0,13. :

HsnoxeHHble BEIBOABI MIOATBEP:KAAIOTCA MPAKTHKON CO3aHUA OTe-
qecteeHHbIX KHIT, y xoropeix 4/B u3Mmensercsa B npegenax 0,06-0,11
HwxHuil npezien OTHOCUTCS K CyaaM ¢ PaHHKM IPHEMOM XHIKOro Gan-
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nacTa B peiice, a Bepxnuii k 6e3baacTHOMY BapuaHTy. Takum obpasoM,
BO3MOXXHOCTB co3fiaHus Ge3baacTHoro BapuadTa KT 6sa okasana
TEOPETHUECKA M TONYYHIIa NPaKTHYECKYIO peall3alio NPH CO3NaHUH
KHIT «Axanemux Hukonait [Trsmorus».

Ha puc. 25 nokasansl TEOpETHIECKHE Mpeiesibl u3MeHenus (A/B),
¢ KpHBOH UX CpeHHMX 3HaYeHHI1 B 3aBUCUMOCTH OT (Kps)ﬁ’ a Takxxe Io-
Ka3aHbl (akTHYecKHe 3HaYeHus A/B ANA HEKOTOPBIX OTeYeCTBEHHRIX
KHII ¢ nByx0TCEYHBIM CTaHXAPTOM HETIOTOILISEMOCTH.

CpaBHHBas BapHaHTHI CYJIOB 1O YCJIOBHSM 0allacTHPOBKH, K Iipe-
uMy1ecTBaM 6e30aJUIacTHOTO BAPHAHTA MOXXHO OTHECTH:

— SKOHOMHIO 0OBEMOB CY[IHA 3a cueT 0aJmacTHRIX IIHCTEPH;

— OTCYTCTBHE 0a/IIACTHON CHCTEMBI;

— YMCHBIIIEHME BOAOU3MEIEHHS U, KaK CIIeCTBHE, MOITHOCTH SHep-
reTH4YECKON yCTaHOBKH, CY[IOBBIX 3aI1acoB H yYBenu4yeHue koddgdu-
I[HEHTa OCHALICHHOCTH CyJqHa;

— SKOHOMHIO 9KCILTyaTallHOHHOTO BpeMeHH, CBI3aHHOro ¢ Gamnac-
THPOBKOIA;

— NOBBIIICHUE HANE)KHOCTH IKCILTYaTaI[MH CyJHa NpPU OTCYTCTBHU
Hebe3omacHo# onepali, OCyIECTBIIEMO B MOpe.

Hapsany ¢ npenMyinecTBamu 6e36ai1acTHEIM BapHAHT MMEET H CBOH
HEJIOCTaTKH. JTO BO3MOKHaA W3OEITOUHAs OCTOHYHBOCTE B HadaJle peii-
ca ¥ CBA3aHHasA ¢ 9THM HeOOXOAMMOCTH CTaOMIIN3alMH CYHA, YTO, B CBOIO
o4epesb, MOXKET IPHBECTH K YBEIIMYEHHIO BOJION3MEIEHHS CyIHa U YXYA-
HICHHIO €70 3KOHOMHMYECKHX NoKa3arenei.

Hcxona u3 cxazaHHOro, 3KOHOMHYECKas LENecoodpa3sHOCTE TOro HITH
HHOIO BapHAHTa Cy/JHa II0 YCIOBHMSM GanacTHpOBKU AOJDKHA OBITH HOA-
TBEPK/AEHA B KAXJOM KOHKPETHOM ClIy4ae IKOHOMHYECKHMHU pacHeTaMH.

IIpu peanusanuu BapuanroB KHII, 6anmactupyemMsix B peiice, cta-
parorcs o0ecne4Th Kak MOXKHO OoNbInii K03 PHIHEHT (KW)S, YTO MpH-
BOJIMT K OINpeJesieHHbIM NperMyIecTBaM 6e30a11acTHOTO BapHAHTA.
BannacTHpoBKy cTapaioTcs POBOJHMTH B OAUH 3Tall B CIIELHAIBHO Npe-
IYCMOTpEHHBIE 6aacTHble [HCTEPHBL

Onnaxo cTpouts 6ammtactupyemsbiii KHUIT ¢ (K,)¢>0,7 Moxer okasarh-
€A HEPAHOHAIBHO, TaK KaK 3aTPaTkl Ha yCTPOHCTBO M SKCILTyaTauuio 6an-
JIACTHOM CHCTEMBI MOTYT NMPEBOCXOAMTE MOJIE3HOCTH HANUYHSL YKHIKOTO Oa-
NacTa, JU1s KOTOpOro NpeAHa3sHayeHa Joporas cucTeMa 0autacTUPOBKH.
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B 3Toii cBA3H MOXXHO OTMETHTH HEKOTOpbIE MPEUMYILECTBa BapH-
anrta KHII ¢ yxnankoit TBeproro 6amnacra, npu KOTOpoM He Tpebyer-
cq 6annactHol cuctemsl. K ToMy ke npu paBHO#N Macce oObema s
TBepAoro Oanmacra Tpebyercsa mensine. KHII, ocToiiunBOCTEL KOTO-
pEIX ofecrnednBaeTCs 3a CYET YKJIAAKH TBEPAOro Gajiacta, MOryT
MMeTh MeHblINe 3HayeHus (A/B) ., 4em Bapuantel KUII, ocroituu-
BOCTBb KOTOPBIX o0ecrieanBaeTCs 3a cueT yBenudeHus B/T. Iocnenuee
MOXHO BUJAETH HA PUC. 25, Ha KoTopoM nokasaHsl /B KUII ¢ asyxor-
CEYHBIM CTaHIAPTOM HENOTOIIAEMOCTH.

Jlns onpeneneHus MUHMMAJIBHO HEOOXOAMMOIO KOJHYECTBA XKUJ-
koro 6annacra B pelice, IpHHUMAEMOTO U3 YCIOBUA 06eCleYeH s He-
06X0MMOH OCTOMYMBOCTH NpH PACXONOBAHHY CYJOBEIX 3aNacoB Ha
KHWII, npaMeM yclioBHE JOCTATOYHOM OCTOMYHBOCTH CYJHA B KOHIE
pefica. 910 ycioBHE TOrO, 4TO METallEHTpHYECKas BEICOTa 3a0aiiacTi-
POBaHHOrO CyAHa B KOHlle peiica (h,,), nomkHa 66Tk Gonbine umM pas-
Ha METAlleHTPHYCCKOH BEICOTE CYAHA Mepe]; NPUEMOM XHAKOro anna-
cra (h), T e. (h,)2(h),.

Tax kax y KHIT 1ns cOOTBETCTBYIOLIMX AMIUIMHKAT METALEHTPOB
CnpaBeIHBO HEPaBeHCTBO (Z, ) >(Z,,)s TO ANs BHINONHEHUS MPH-
HATOro YCJIOBHS HOCTATOYHO YTOGHI alMIMKAThl COOTBETCTBYIOMUX
LHEHTPOB Macc cyfaHa ObUTH paBHH (Zg 10)6=(Zgi e T- €. PaBHBI H HX
OTHOCHTEJbHEIE BENHYHHEI (K )6=(Kg Js 10 oTHOWeEHKIO K H_ .

g10
h . JIns annnuKaTsl LEHTPa Macc Cy/Ha
B ,,’ | B KOHIIE pefica, Ha KOTOPBI# B i-OM Ciiy-
0,11 ' " 4ae Harpy3KH GbUI IPUHAT Gaiiact, 3a-
0,10 7’ / " TIMIIEM:
0,09 £,7 TF T (G D2 P Z (D, P, (22)
0,08 ; 7‘/ PV rie D, u Z,, — BONOH3MELUEHHE CyHa C
0,07 prop== 10 % 3anacos 6e3 xwuxoro 6annacta u
0,06 —=< anIuIMKaTa HeHTpa Macchl 6anacra co-
ook OTBETCTBEHHO.
0.5 07 08K  Bripasus:
Puc. 25. TeoperHueckne npeeib D,=D, *P[1 -—(Km) oh  (23)
H3IMCHEHHH JOITYyCKAeMbIX 3Ha4Ye- - . _
uuit (/B)_, ot (K ), u haxruvec- D= D=P(n-1), (24
Kuie 3Havenns b/B s KA P=K,P, (25)
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rae (K ),,— ko3 duuueHT pacxo0BaHus CYOBBIX 3aIacoB npu D, , pas-
Hei#t 0,9; 1 — K09QOULMEHT YTHIM3ALMH BOXOH3MEIIEHUS 10 CYHAOBBIM
3anacam, ajd oredectBeHHbIX KUIT pasnenii 0,325+0,075.

C ydyeroM (23)~(25) 1 yka3aHHBIX KO3 PHULHEHTOB 3aBUCUMOCTS (22)
MOXXHO TNPEJICTaBHTb:

(Zg s ng/(l+K6p 12,18)+ Z /(2,18/ K, t1). (26)

Ipunss Z5,=0,5h , wyurs, yro nost KUI A /H =0,125+0,025, 3aBu-
CHMOCTE (26) ¢ y4€TOM IPHHATOrO PaBEeHCTBA OTHOCHTENLHBIX aNIUIMKAT
MoKeT OBITE Npeobpa3oBaHa K BHAY:

K5, =2,18[K, -~ (K, ) J/[ (K,) ¢ 0,065],
rie K|, — OTHOCHTe/IbHaA aNluIMKaTa LeHTpa Mace CyqHa pu D,

Pacuer K, mo tdopmyie (27) MOXKHO MPOU3BECTH B 3aBUCHMOCTH OT
(K, )suh/H_ , npuuss K, uK  —10npubmnkeHHsM GopMylam, crpa-
BeJuMBBIM s KUTT:

K,=2,09 K, J/I3,09-(K )]+0,34[1 —(K)V[B,09-(K )] (28)
K, =03 k) H 10,53,
rae K, — OTHOCHTe/bHas allIMKara UeHTpa Mace CyaHa pu D,

Tlpu 3ToM Kg, o TaKoKe MoxkeT OBITh orpenieneHo no (28) npu Kpg=0,9.

I'padiaeckas naTepnperaiys (27) npeAcrasieHa Ha puc. 26,

U3 rpa¢mka BUAHO, YTO NpH (K,))s>0,5 pusnue h / H Ha K, HesHauu-
TEBHO H UM MOXKHO NpeHeOpeyh B MPAKTHYECcKUX pacueTax. 3aBHCUMOCTD B
YKa3aHHOM MHTepBae K MOXeT OBITb alllPOKCHMUPOBAHA BEIPOKEHHEM:

K, =0,52—-0,58(K );. 29

Haueceunnsle Ha rpaduk puc. 29 K, -
(aKTHYECKHE 3HAYEHHS K, s otede- 0,6 hy |
creeHHbIX KW moka3eiBatot, yto 3asu- 0,5 <4
cHMOCTb (29) xopowo coorsercTByer 04 = ~
HIDKHEMY NpeJielTy aKkTHUecKux 3Hade- 07
Huif K. 3aBHCHMOCTB I BEpXHHX g’f
haKTHYEeCKHX 3HAYEHHI K6p MOXeT
OBITH annmpoKCHMUpoOBaHa GopMynoii:

K,=0,62-0,62(K ).  (30)

Hcnone3opanue 31o#i popMyIIs s
BHOBL npoextupyembix KHIT moxeTt
NPUBECTH K HEKOTOPOMY 3aBBILIEHHIO

27

- )

-

Q0

//
T LT

&

0 0,2 04 06

Puc. 26. I'paduyeckas uHTEp-
nperauns 3apucumoctu (27)
H aKTHYeCKHEe 3HAYeHHH KGP
ans otaeasnbix KT
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MHHHMaJIbHO HEOOXOIHMOTO KONMYECTBa XHAKOro GajuiacTa B pefice. 310
OOBACHAETCS TEM, YTO XHAKHI GautacT Ha co3ganubix KUIT npunumMan-
€Al HE TOJIPKO BO BTOPOE JHO, a M B BHICOKHE 6OpPTOBBIE HHCTEPHEI, (op-
IHK ¥ axTepauk. OcobenHo 3o orrocuTes Kk KUIT ¢ Tonnueo-6annact-
HbIMH 1ucTepHami. Ha maorux KUIT sxunknii Ganmact npussT He 3
Heo6X0MMOro MUHHMAITEHOTO KOJIMYECTBA, @ B MEPY €MKOCTH Gaiact-
HBIX 1cTepH. Ha otaensnex KHMIT sxuakuit Gaiact NPUHAT He U3 yClo-
BHs 0GecniedeHus HeoGXOMMMOl OCTONYMBOCTH, a 10 APyrHM OTMEUEH-
HBEIM paHee IpUIHHAM.
O6vem LuCTepH JUIA KHAKOrO GAILIACTa MOXKHO BEIPA3UTh: -
W=k, 6(0,52-0,58(K )1 P/, (€2))]
rae koapunuent K, =1,04+0,01; y,— m10THOCTS 3260pPTHOMN BOMBL.
Hns pasmemenus xuakoro 6amnacra Ha mHoBeiXx KUIT oTBOmsAT
00BIYHO €MKOCTH ABOMHOrO JHA. B 3aBHCHMOCTH OT MakCHMAIBHOIO
KONM4ECTBa KUAKOro 6annacTa noj Hero MoryT GbITb OTBEAEHE! Gop-
MUK ¥ axXTepNHK, obneryarouue obecneyeHne Heo6X0UMOI HOCaAKH
CynHa B peiice, a Ip¥ HEOOXOAUMOCTH H €MKOCTH JBoiiHOro 6opra. B
STOM Clly4yae BO3MOXHO YepeJOoBaHKe UCTEPH TOIIUBA K OanacTa B
npejenax OqHOrO OTCEKa, OrPAHMYEHHOIO IIABHBIMHU MONEPEYHBIMH
nepebopkaMu (HanpHMep, NONOBHHA GOPTOBOTO OTCEKA 3aHMMAETCH
TOIUIMBHOM HUCTEPHOM, a Apyras MoNoBHHA GannacTHo#). IT1o npu-
BOJIUT K YMEHBIICHUIO CBOGOIHEIX 3aTaniuBacMbIX GOPTOBBIX 00be-

MOB B (aJlIaCTHBIX CITy4YasX HArPY3KH U, KaK CIeACTBHE, K yMeHbIHe-
HHIO aBapHIHOTO KpeHa.

6. OCTOMYHUBOCTH H HEHOTOILISSEMOCTh

B cootsercTeun ¢ npaBunamu Peructpa KU1, kak Hay4HO-HCCTe-
A0BareNpCKHE Cya, HMEIOUIME B CHILy CBOEr0 Ha3HayeHHs Ha Gopty
Gonee 12 genoBek CNELHANBHOTO HEPCOHANA (IKCIIETUIIMH), OTHOCAT-
C1 K cyAaM cnenHainbHoro HasHadyeHusA (CCH) [46]. Ha CCH nomxen
BBIIIONHATLCA ONpeJie/ieHHblH 06beM TpebopaHuii mpasui Perucrpa,
pa3paboranHbIX Ha ocHOBe «Koznekca o 6e30MacHOCTH CY/I0B CrelH-
anbHOro HasHauenus» (Pesomonus UMO A534(13), npunsrtas 17
Hosi6pa 1983 r). Cyaam (Hay49HO-MCCNEOBATENbCKHE, SKCIICAUIIMOH-
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HEIE, ruziporpadHieckue, yueOHble H Ap.),BLIIONHAIOLHM 3TH Tpe6o-
BaHHs, B CHMBOI KJacca Perucrpa go6asnsercsa cnoBecHas XapakTe-
PHCTHKA «CIEUMANBHOrO HasHayeHHusn». B mase 2 «OcTONIMBOCTD M
JleJieHHe Ha OTCEKH» KOJeKca peaycMarpuBaercs pasaenenue CCH
B 3aBUCHMOCTH OT YHCJIa CIIEIL[HaIbHOTO IEPCOHANIa, UMEIOIIErocs Ha
60pTy cynHa, Ha TPH IPYIILL:

— nepBas rpynmna He Gonee 50 denoBek;

— Bropas rpynma 6onee 50 yenosek, Ho He Gonee 200;

— TpeThi rpynma 6onee 200 yesroBek.

Jnsa nepsrix aByx rpynn CCH koekcoM yCTaHOBIeHa HeoOXO0n-
MOCTb 06ecrneueHHs OJHOOTCEYHOr0 CTaHJapTa HEMOTOIUIAEMOCTH 110
HOpPMaM KOJEKCa (3a HCKIIOYCHHEM ITOBPEXACHHUSA, 3aTparuBaloiero
MalllHHHOE NOMEIeHHe I CyJOB MepBoil rpynnsl). TpeTbs rpymnmna
CCH nonxHa orBedaTh TpeOOBaHHUAM K JENIEHUIO HA OTCEKH H aBa-
puiiHO} 0CTOHIMBOCTH, NIpeABARIAEMEIM K ITACCAKHUPCKOMY CYJIHY, TTe-
PEBO3AIIEMY YHCIO0 MACCAXUPOB, PABHOE KONUYECTBY CNIELHMANBHOTO
nepconana. JlononHuTeNbHO K kojeKcy Tpe6oBaHUsIMH NpaBmi Peru-
CTpa, HauuHada ¢ 1990 r.,, ycTraHoBIIeHa HEOOXOAUMOCTE obecrieyeHus
JIBYXOTCEYHOro cTaHziapra Henoronnsemoctu Ans CCH BTopoii rpyn-
nbl Opy guuuHe cyasa 160 M u 6onee. as CCH TpeGoBaHuA HOPM s
NacCaXXMPCKOro CyAHA ¢ aHaJIOrHYHBIM CIIeUHANLHOMY NEPCOHANY
YHCIIOM NMacCAXHPOB JOJIKHBI BEINONHATHCA AONOTHHTENBHO K Tpe-
6oBaHHAM CyAHa crielHansHOro HasHadeHus. Takum oGpa3om, npasu-
namu Peructpa 6pUiH yxecToueHbl Tpebopanus kojekca aas CCH
BTOPO# M TpETheil rpymnimel.

BonemuHCTBO oTedecTBeHHBIX KUII G510 co3/1aH0 10 IpUHATHA
yKa3aHHOH pesomonyu. [is BRIIOIHEHHS 3aJa4 N0 NpIMOMY Ha3Ha-
yennro KHIT umetor 6onpmoe KONMIECTBO IKUIAKA H IKCTIEAUIHH U
Ha HHX YCTAHABIMBAETCA YHHKAILHOE JOpOrocrosiiee 06opyioBaHue.
Bce 310 mpenonpenenusio BRINONHEHHE HA CO3JAAHHBIX OTEYEeCTBEH-
Hbeix KHII Tpe6oBanuil 0 OCTOMYHBOCTH U HENOTOILISEMOCTH, KaK
Ui maccaxupcekoro cynsa. I1lpu atom ans yauBepcanbabix KHIT Tpe-
60BaHMA 110 HEMOTOILIAEMOCTH BBIIOIHAIIACH MPH {BY XOTCEYHOM CTaH-

.AapTe HenoTomngemocTH. CpaBHeHHe Tpe6OBaHHU 0 OCTOHYHBOCTH

4 HenotomsieMoctTH npasun Perucrpa s IIC u xoaekca ans CCH
npuBexeHs! B Tabun. 8.

59



Tabnuna 8§

Comnocrassesne TpeGosanuii npaBmwi Perucrpa 1 Koaekca
no Henoronisiemoctn pau IIC u CCH

XapaxTepHCTHKA IIC CCH
Hauansxas 20,05
METALICHTPHYECKas 20,015B/F 20,05
BBICOTA B KOHEHHOM 20,003B(Ny+NaYDFy
CTajMH 38TOMNeHHA Fo, M | B 3aBHCHMOCTH OT TOTO, YTO GONTBIIE
HIDKE HHXKHEro j1iio6oro
Tonoxeuve apapuitHol OTBEPCTHA, YEPE3 KOTOPOE
BAaTEPANHHA HiDke naity6u nepeSopox MOXET NPOUCXOMHUTE
3aTOMIEHHE
'Vron xpexa, BOSHHKIIHA
B Pe3y/IBTaTe 3aTOTUICHNS, <15 <20
61, rpaI
Yron kpesa nocne <7 — Nip¥ 33TOMUIEHHH QIHOTO OTCEKA, <7
APHHATHA Mep 1o <12-1ipH 3aTOIVICHHM IBYX OTCEKOB. <12-npu saromnen ¢
CTIPAMIIEHHIO By cop, TP TIOBPEXKIACHHEM TapaHHOH
niepeGOopKH.
IlpoTsxeHHOCTh
Y4acTKa AHarpaMMBl 230 — NpH CHMMETPHYHOM
CTATHYECKOH 3aTOIUICHHH;
220
OCTOHYHBOCTH C 220 — npy HECHMMETPHYHOM
TIQNIOXKHTENbHBIMA 3aTOIUICHHH.
TUIeYaMH, rpaa -
3+0,03Ls, wim 11m, cMoTps o L*°/3 unn 14,5M, cmoTpa
Aniika MpOGOHKEL, fp, M TOMY, 4TO Meusm:rp 10 TOMY,4TO MEHBLIE

B dopmynax Tabnunmb: 0003HaYEHO:

B, naubonpmas TeopeTHYECKas IIMPHHA Cy[Ha, U3MEpEeHHas Ha ce-
peaMHe ero AIMHLL Ha YPOBHE naiyOb! nepeGopok;

F —pacyeTHbIi aBapuiiHbIi HAXBOHBIHA GOPT [IACCAKUPCKOIO CY/HA, paB-
HEIH IUTOIAK MPOEKLMH HalBOHOM 1acTH CynHa, nenexHol Ha (2/3) L.
ILnomane ompenensercs B npamoM (6e3 yueta KpeHa) NONOKEHHH CyIHa
Mexty nanyGoii nepeGopok 1 aBapHitHOl BarepiuHuei. [Ipd 3TOM y4YHThHI-
BAeTCs TONBKO Ta YacCTh POEKIINH, KOTOpas pacnonaraercs Ha (1/3) L, B
HOC H B KOPMY OT CEPEAMHEI JUIHHEI CY/IHA;

N, —uucno monieid, obecrieyeHHEIX MECTaMH B CIIACATENLHBIX IIUTION-
kax, U3 OOIIEro KoMMYeCTBa JIOAEH, NpedyCMOTPEHHbIX IS HAXO0XKIe-
Hus Ha 60pTy CynHa B peiice;

N, —qucno mopei (BKIOYas SKUNaX), KOTOPIX pa3peiiaeTcs nepe-
BOBHTE B MPEBBILICHAE YuCTa N,;
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D — pofousMenIeHre CyTHA O 3aTONJICHHS;

L, - nnvna, paBHas 96 % NONHOM JUTMHBI CY/IHA 10 BaTEPIHHHIO, [10-
XOZIAIIYIO Ha BBICOTE, paBHOH 85 % HauMeHbILell TeOpeTHYECKOH BBICO-
Thl 6OpTa, HIMEPEHHOM OT BepXHell KPOMKH KMIsi, WIH JUIHHA OT mepe-
AHEH KpOMKH (GopLITEBHA 0 OCH Oaluiepa pyJisi O TOH ke BaTepIHHUY,
€CIIM 3Ta JUIHa Gonbline;

L — nnvHa neneHus cy[Ha Ha OTCEKM, paBHasd HauboJNbLIeH IMHE
HacTH CyJHa, PACTIONOXKEHHOH HIKe TIPEeNILHOM IHHUH MOTPYKEHHS.

AHaIIM3 XapakTepUCTHK Tabl. 8 MOKa3bIBaeT, YTo TPeGOBAHHS K XapaK-
TepuCTHKaM HenororuisemoctH y T1C Gonee Bricokue, yem y CCH, 3a uc-
KIIOYeHHEM JUIMHBI POOOHHEI, KOTOpasi, COITIACHO OMPENENAIONMX €€
¢dopmyn, s CCH Gonble. VuuThiBas nocieanee, MoXHO CKa3aTh, YTO
TpeboBanue NpaByIl perucTpa o BemosHenun 1 CCH TpeTseii rpynms
HOPM KOJ{eKCa i AOIMOIHUTENBFHO HOPM ITaCCAKHPCKOro CyAHA IPUBOJUT K
HeoOXOMMMOCTH BERITIONHEHHS JUsl HUX HOpM 6onee BLICOKHX, deM s [1C.
70 HaXOMHUTCA B ABHOM NIPOTHBOPEYMH C YTBEPXKACHUEM KOJIEKCA O TOM,
YTO HET HEOOXOIMMOCTH paccMaTpyBaTh U npeabiasiate K CCH TpeGopa-
HHA, KaK K [1acCaXUPCKOMY CYAHY, TaK KaK [PEAIONaraercs, 4YTo Crenu-
aNbHBIH NIEpCOHAN (PU3MYECKH 3/10POB, JOCTATOMHO XOPOLIO 3HAET pacro-
JIOKEHHE TIOMEIEHHH Ha Cy/IHE U NIOTYYMNT ONpeAeNeHHYIO [IOATOTOBKY B
OTHOLIECHHUH JSHCTBHH, CBA3aHHBIX C 00ecTiedeHHeM GE30IIaCHOCTH.

Heo6x0oIuM0 OTMETHTH TakKe, 4TO, KaK IOKa3hIBAIOT PacyeThi, JO-
MyCTHMasi MMHMMAaJIbHAs JUIMHA JIBYX CMEKHBIX OTCEKOB [T0 HOpMaM i
I1C Gonsbie, yem ogHOroO oTCceKa 1o Hopmam st CCH npu oxuHaKoBoi
AnuHe cyaHa. Takum o6pa3oM, IIpH BBITOTHEHHH BCeX TpeGoBaHuMil Juis
IIC npu JByXOTCEYHOM CTAaHAAPTE HENOTOIIAEMOCTH ABTOMATHYECKH
BBINONHSIOTCA Bee TpeboBanusa it CCH ¢ 0HOOTCEYHEIM CTaH{apTOM
HETIOTOIUIAEMOCTH P JJIMHE OTCEKa, paBHOH JAByM OTCEKaM 1o Tpebo-
BanuaMm s T1C. TMocnennee naer Bo3MoXHOCTh npoekTuposars CCH
BTOpO# rpynnsl NpH JUIHHE cynHa He 6onee 160 M ¢ ABYXOTCEYHbIM CTaH-
AapTOM HENOTOILIAEMOCTH 10 HOPMaM NAcCaKMPCKOTO CyJHA IIPH aBTO-
MaTH4ecKkoM BbmonHeHHH HOpM A CCH OaHOOTCEYHOM 3aTOIJICHHH.
Ilpu 3TOM A/IMHA OTCeKa NPUHUMAETCs PABHON JUIMHE JBYX OTCEKOB IIO

-HopMam 11 [IC. Tlo Takoif cxeMe NpOEKTHPOBAJICH OTE4ECTBEHHbIN YHH-

Bepcanenei KMIT HoBoro nokonenus «Axanemuk Huxonaii [Tnmoruny.
Onnaxo, npy iiHe cyaHa Gonee 160 M, Takas BO3MOKHOCTH MCKITIOUA-
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€TCsl COMIACHO YKa3aHHOMY BBILIE AOTIONHUTENBHOMY TpeOOBaHHIO Ipa-
BuJ Perrctpa o aByxorceqnoM 3aromieHun CCH Bropoii rpymmsl. ITpn
JKEJIaHHM B 3TOM CJIyyae BBIIONHEHUA HOPM MacCaKUPCKOTo CYAHA ABY-
XOTCEYHEIH CTaH/apT HEMOTOIIEMOCTH HYXKHO 00ecniednBarh npy 6oJb-
nieii MHHUMANBHO AOIyCTHMOH JUIMHE KaXJIOT0 U3 CMEXHBIX OTCEKOB,
4EM JUIA TaCCAKUPCKOTO CYHA.

Ocro¥uuBocte KHIL, kak u cyIoB Opyroro Ha3Ha4€HHs, B COOTBET-
CTBMH C NpaBWiIaMd Perscrpa HOpMHUpyeTcs Ui BEJMIUH HaYaIbHOH
OCTOMYMBOCTH, XapPaKTEPUCTHK JUAarpaMM CTaTHYECKOH OCTONYMBOCTH
H «KPHTEPHS HOTOABD).

OcToHYHBOCTL HODKHA ObITH ObecredeHa Juis moboro 3KCIuIyara-
IMOHHOIO CiTyyas Harpy3kH IpH OOBIYHOH 3KCILTyaTalldH Cy[Ha, pH
06Jie/IeHeHNH 1 TIPH 3aTOIUIEHNH Cy[Ha [pH aBapusix. [IpaBuiaMH BhIC-
TaBJIAIOTCA TPEOOBAHUA O HEOOXOMUMOCTH MOJIOKHUTENLHONO 3HAYEHUS
METAlCHTPUYE CKOH BEICOTEI IS CITy4as Harpy3ku «CyHO NOPOKHEMY.
B pacuerax ocTo#uHBOCTH 0053aTENBHO JOIDKHEI OBITH IPUBEACHEI CITY-
4an Harpysku «Cymso co 100 % 3anacos», «Cyaso ¢ 50 % 3anacosy,
«Cynno ¢ 10 % 3anacosy.

3Ha4YeHus He HCIPaBIICHHOM METAEHTPUYECKOH BBICOTBI JIJIs OTeYe-
ctBennrX KUIT KWK B ciryuae nHarpy3ku «Cyano co 100 % 3amacos»
TIpUBEJCHBI B Tab1. 9.

Pemenue BonpocoB ocroiuBocTH st KU nnepBoro nokoneHus, co-
3MaBaBIIMXCS HA 6ase KOPITYCOB TPAHCIIOPTHOTO (UIOTA, MPOMCXOMHIO B
OCHOBHOM 32 CUeT paslIfYHEIX BAPMAHTOB OaNTacTHPOBKH Cy/{Ha TBEPABIM
HOxEIKEM 6annactom. Ha KVIIT HOBOrO MOKONEHMS, CO3AIONIMXCSA B HO-
BBIX CIIELUAIIHHO JUI HUX CHPOCKTHPOBAHHBIX KOpHYycax, IpodieMa oc-
TOWYHUBOCTH B OCHOBHOM PEILIAeTCA 32 CYET ONTHMANBHBIX XapaKTEPHCTHK
ApXMTEKTYPHO-KOHCTPYKTHBHOIO HCIOJHEHHA M B NEPBYIO O4epelb €ro

Tabnunma 9

3HageHHs MeT anen'rpl»l_qeclcoi-‘l BbICOTEI H €€ OTHOCHTEJILHbIC BEJIHIHHBI Y -

oreuecrBennbix KHIT KHK

«Kocmonasr |«Kocmonaer [«Axanemuk [«KocMmonast |«Axanemuk
XapaxreprcTixa «Mopxoserpy | Bmammcnas | Bramammup Cepre#t IOpwit Huxomait
(1967r) Bomos» Komapos» | Kopones» | Tarapm» | Thumormm
(19771) (1967r1) (1970r.) (1971 1) (1991r)
h, M 1,19 1,22 2,02 1,60 2,81 2,75
h/B 0,071 0,073 0,088 0,064 0,091 0,110
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IMIaBHBIX pa3MeEPEHAH, k03¢ (HIIMEHTOB OJIHOTE KOPIIyca U BHY TPEHHET0
KOHCTPYKTHBHOTO €r0 NOApa3AeNeHHs HENPOHUIAeMbIMH KOHCTPYKLIMS-
mu. Tocnegree TpebyeT HOCTATOYHO TOYHOM OLCHKH XaPaKTEPUCTHK OC-
TOHYMBOCTM HA PAHHMX CTa[JHAX NMPOEKTHPOBAHUA KakK B Hauaie peiica,
TaK M B TSYCHHH peiica Mo Mepe pacXoLOBaHMUA CY/IOBbIX 3aIacoB.

HauanpHas nonepeyHas MeTalleHTpHYECKas BHICOTA CyIHa B [IPOU3-
BOJIBHOM (i-OM) Cltydae Harpy3ku onpenensercs GopMyJioii:

h=prZ ~Z - 33)

TAe p,— MONEPEYHbIi METALIEHTPHICCKHI PaJyC JUTA IIPOU3BOJIBHOTO CIIy-
gas Harpy3KH;

Z, Z,~ annI¥KaThl UEHTPA BEIMYMHBI H LIEHTPa Macc CyAHa COOT-
BETCTBEHHO U1 IPOM3BOJILHOTO CIIydas Harpy3Ku.

Onpenenenne p, Z_ u Z,, —B Ha9a/IbHBIX CTAJHAX NIPOCKTHPOBAHUSA
MOXXHO IIPOBECTH 1O NpHOIHKEHHBIM (popMyaM:

p=K B/128T, (34)
Zci=KciT;’ (3 5)
Z =K H_, (36)

gi gi BN

rae B,7,5, — uiapuHa, ocagka H ko3 duimeHT obiel noJHOTH CyaHa
JUis IPOU3BONIBHOTO ClIy4as Harpy3Ky;

K, K, K — K03 bUIMeHTsL, 3aBUCSLIHE B OCHOBHOM OT (hOPMBbI KO-
nyca Cy/iHa ¥ €ro apXMTeKTy PHO-KOHCTPYKTHBHBIX 0COOEHHOCTEH.

Tounocts onpenenenns h, no ¢gopmyne (33) B OCHOBHOM 3aBHCHT OT
3THX KO3 HIHEHTOB.

JUs nonHoro onou3MeIneHus ko3dduiueHT Kp‘,paBHLﬁfI K /12, mHo-
I'MMH aBTOPAMH PEKOMEHAYETCS ONPENeNATh B 3aBHCUMOCTH OT koadpdu-
IMEHTA NOJIHOTHI IIoIany BarepauHuH (o). Ha prc. 27 nana rpagudec-
Kad HHTeprpeTalus 3aBucuMoctelt s K mo pekoMeBIyeMbIM (popMy-
nam [3], [30], [38] u npuBeneHs! dakTHUecKiie 3HAYEHHUS 3TONO K03-
¢GuIMeHTa 19 COBPEMEHHBIX CyOB pa3inyHoro HasHaueHus (KUIT, ne-
COBO30B, KOHTeHHEepoBO30B, Po-Po, TaHkepoB, 6ykcupoB-cracareeii):

-1- dopmyna A I1. @an-pep-Prurta K '=0,0855a%
-2- popmyna A I1. Dan-gep-Dnura Kp‘=0,0875 o
-3- popmyna A.I1. ®an-gep-Dinta Kp’=a2/2(1+a)(2+1/a);

P

-4- popmyna Hopmana K '=0,008+0,07450%
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-5- ¢popmyna Bayspa

-6- popmyna U.A. SIxornena
-7- popmyna Tensdepa Kp'=0,0106a+0,0727a2;

-8- popmyna B.I". Bnacora K '=0,09020:+0,02;

-9- dopmyna B.B. Anuka Kp‘=0,1 10—0,035(mns a=0,64 —0,77);
-10- dopmyna HImMuara Kp‘=l,02a2/ 12;

-11- dopmyna Moppes K '=(Ga—1)/24;

-12- popmyna Kepu Kp‘ﬁ2a+0,841)2/25 5;

-13- ¢opmyna B.JI. Tlosgronuna Kp‘=( o+0,04)a/12;

Kp‘=(2a+ 1)*/326;
K= a(1+a?)/24;

3HaunTeNnbHBIN pa3bpoc Touek (PaKTHUECKUX 3HAYCHHIH K, s co-
BpeMEHHBIX CyJ(OB YKa3bIBaeT Ha HeOOXOJUMOCThL YTOYHEHUS PEKOMEH-
IyeMbIX 3aBucuMocTell. TouHocTs NpubnmkeHHbIX GOPMYI AN OHpe-
JeNeHns Kp MOXET OBITh NOBBIIIEHA NPH yueTe GOpMEI BaTEPIMHHAH B
KopMe (NOJTHAs MJIH 3a0CTPEHHAA) U OTHOCHTENILHOU MPOTSKEHHOCTH
NpAMOYTO/IBHOTO yyacTka (I, /L) B cpeaHeii YacTH BaTepiIHHHUH.

K

P

0,70

0,60

0,70 0,75 0,80 o

Puc. 27. I'paduyeckasn HHTEPNPETAHA 3aBHCHMOCTEH KP OT N0 pPeKOMeH-
NOBAHHBLIM dopMyaM H GpaKTHYECKHE 3HAYEHMSE KP Y MOPCKHX CYAOB.
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MoMeHT HMHEpIMH ILUIOIIAJH MHOTOYTOlbHHKA (CM. pHc. 28), cocTos-
1Iero M3 JiByX KOHUEBLIX PaBHOOOYHBIX TpamelUil H CPeAHEero npsamoy-
rOJILHHKA OTHOCHUTENIBHO OCH X, MOXeT ObITh 3allicaH:

I.= I"yB3/ 12+HL - l"y)(B“—- b*)/48(B - b), €¥))
unu
I x}::LB’{Iny/L-i-(l =1L /D[ - (b/B))/4(1 - b/B)}/12, (38)
O60o3Ha4uB:

K =1 /A1 -1 /L)1~ (b/BYJ/4(1 — b/B), (39)
nocie npeobpasopanuii (39) MOXKHO 3anHCaTh:
K, =020, -1 [(a, - DA1 -1 /L)+] (40)

e o, — K03()QUUMEHT NONHOTHI IUTOMAH MHOTOYrOIbHHKA.
OrxnioHenne BenuduHsl K, onpezenennslx no ¢popmyne (40), or
(akTHIECKIX 3HaYeHHH 3Toro ko3¢ pUuUMeHTa s COBPEMEHHEIX CyHIOB
C aHANOTHYHBIMH 3Ha4YeHUAMH o 1 [ /L na KBJI nokasaxo Ha puc. 29.
Cpenuas BeTHIMHA OTHOIICHHS Km‘/Kp MO3KET OBITh aNIIPOKCUMMPO-
BaHAa 3aBUCHMOCTSAMH:
— JJLs CYJIOB ¢ ToJHO# kopmoii: K /K =0,22 [ /I+0,865, “4n
— J1sL CYJIOB € 3a0CTpeHHO#M kopmoii: K /K =0,22] /[+0,830, (42)
Jns KUTT crapaiotcs nomy4uTs cBOGOAHBIE IIOLIAAH 1)1 pa3Melile-
HHS aHTEHHBIX IOCTOB M obecnedeHus He0OX0AUMOro 0030pa aHTEHH, B
¢ 3T0# T04kH 3peHua MKO y HuX HMeeT KOpMOBOE HITH IIPOMEXY TOYHOE
PacnosoXeHHe, 4TO, B CBOIO O4Yepefb, BhI3bIBAET HEOOXOXUMOCTh IIpH-
NOJIHEHUA BaTEPIMHHA B KOPMOBO#H 4acTH cyqHa. TakuM 00pasom, s
KUII 6yner cnpasemmBa ¢opmyna (41), kotopyro nocie npeobpasosa-
Huii ¢ ydeToM ¢opmynsi (40)

MOXHO 3aITHCaTh: D A - o c

K={oa+2(-Dla-1y1-1 /Ly § \iny

+1]2}/(0,221w/L+0,865), @3 |p N
Ipaduueckas murepnpera- |, N’f

nusa (43), npHBeneHHas Ha v

puc. 30, NOKA3BIBALT, 9TO IPH IO~ E’ M M’ ol

CTOAHHBIX B IpPEACTaBICHHOM <

HHTEpBAle U3MEHEHHA 3HAYEHIH
IW/L KoadpurmeHt K ysemnun-
BAETCA C POCTOM Iny/L.

Puc. 28. MHOroyrojibHHK, BIHCAHHbIH
B IPAMOYTOJIbHHK
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KpulK, ™ K,
0,94 LA 0,82 |
/4"‘ x | — L 0,85
0,90 N7 /2 ! : 0,6 = : \\Kgg
- SNeT N Lo = ——1070
0,86 % 7N < 05 y
S0 2 N ; N, o=0,65
0,82 i ! 0’4 Shoustili 4 A

0,10 0,20 0,30 0,40 [/qy/L 0 01 02 03 04

Iyl
Puc. 29. 3apncamoctb orHome-  Puc. 30. I'paduueckas unrepnpera-
uua K /K orl /L: LHs 3aBHCHMOCTH (43)
pm ny
1- s cynos ¢ nonHo# KOpMOil;
2— U1 CYJIOB C 3a0CTPEHHON KOpMOii

O6paboTka CTATHCTUIECKHX JaHHBIX 110 cyaaM ¢ 8/0=0,73—0,85 Ha
KBIJI B uHTEpBaNe u3MeHEHHA T, /T=0,7—1,0 noka3bIBaeT, YTO 1A IIPON3-
BOJIBHOTO Cily4ad Harpy3ku K MoryT GbiTe onpeienensl no gopmyre:

K=K (1,250 /a - 0,25). 44)

Onpezenenue koapduurenta K, MHOrHe aBTOPEI PEKOMEH/IYIOT IPo-
U3BOAUTH B 3aBHCUMOCTH OT K03 duIleHTa BEpTUKANBHOM MTOAHOTHI /0.

Ha puc. 31 npescrarnena rpaduueckas MHTEpIpeTaUs IPUOIIHKEH-
HbIX 3aBricumocTed [3], [30] B cpaBHeHUH ¢ PakTHYCCKUMH 3HAYEHHAMH
K_nns coBpeMeHHbIX CyOB, Bkodas # KUIL:

-1- popmyna B.I". Bnacosa K =0,372+0,1680/3;

-2- popmyna A.I1: @an-gep-Omura K =1-0,5/(2-8/cx);

-3- ¢popmyna Hopmana K =0,833-0,333-5/a;

-4- popmyna JLM. Horuna K =2/3-(2-8/a0)/6(2—5/a);
-5- popmyna B.B. Ammuka K =0,858-0,3705/a;

-6- dopmyna JI.M. Horupa K =0,5(a/8)"%

-7- popmyna JI. Diinepa K =1/(1+6/a.);

Ilpsimas 8, nocTpoeHHas MO CpeaHUM 3HAYCHUAM (AKTUYECKHX Be-
nu9uH K , MOXeT GBITh annmpoKCHMHPOBAHA 3aBHCHMOCTBIO:

K =0,802-0,3155/a. (45)
W3 rpaduka BHAHO, 4TO (akTHyeCcKue 3na9eHuA kodpdumuenTa K
HECKOJIBKO HMXKE, YEM II0lydaeMbie 1o KpuBbiM 1-7. ITocnemHee MOXHO
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OOBACHHTE y4eTOM (aKTHIECKUMH 3HAYCHUIMU K Hanmiuns BRICTYnAr0-
IMX YacTed KopIyca U JUIs psfa CyA0B OCOGEHHOCTHIO TOABOAHOMN Yac-
TH KOpITyca CyAHa, HallpiMep HOCOBOro Gyk6a.

JUis IPOM3BONIBHOTO CITy4ast Harpy3KH 3HAYEHHA K, moryT 6biITh OnI-
penenenbl Taioke o ¢popmyne (45) npu &/a=(d/ar),.

Hns onpenenerns ko3dgunuenra K., Bocnone3syemcs popMyroii:

Z ‘(Dmngno{"PyZ D, 46)
rae ngp, Z_,— aNILIMKATHI IEHTPa MACC CyAHA IIOPOXHEM H CYJOBBIX 3a-
NacoB B IPOU3BOJILHOM CIIy4ae Harpy3KH COOTBETCTBERHO;

Dmp, D, - BonousmeuteHus CyHa IOPOXKHEM U B HPOU3BOJILHOM CIIy-
4yae Harpy3KH COOTBETCTBEHHO;

P~ KONUYECTBO CYIOBEIX 3aM1aCOB B [POM3BONEHOM CITy4ae Harpy3Ki.

Vyrs, aroD =D -P,aP =P —P P (1 -K > e K i~ KO3 H-
LMEHT pacxononaﬂnx cynonmx 3QI1acos IS nponsaonwom cIydas Ha-
TPY3KH, 1OCJIe NpeoOpa3oBaHUil MOXHO 3aHCaTh:

Z= (D,—P)(D ~K P)+Z P(l—K (D —K WARNCY)

gi §“°‘P
Bgens obosHaseHus Z /H ZgJH o SATHILIEM:

K=K (-1 )/(1 K n)+K n(1-K )/(1 -K.n) 48)
Ko:xbdmuuem K op 2018 KHIT MOXeT GBITE oupeneneH I10 CTaTUCTH-
yeckoli popMmyrne: K o030 /H +0,53.
®opmyna yqn'mBaeT RIMSHHE Ha LIEHTP TAXKECTH CyAHA HOPOXKHEM
passutocTH Hanctpoiiku KUII, BrI3BaHHON HEOGXOAMMOCTBIO pasMe-
WEHHUA Ha Cy/HE IOMEIECHUHA dKUNa- g
1
ka, 3Kcnenu£mn H MHOTOYHCIIEHHBIX 0,60 i ///2
naboparopuii. 3
Koaduuwment X onpenensercs 0-58 < B
o N2
B OCHOBHOM KOHCTPYKUMEH LHUCTEPH 0,56 bl S
CynoBbix 3amnacoB u 1 KHII ¢ xon- 0.54 - 5 6/ }\w :
CTPYKLHEH THITMYHOMN A CyXOorpys- 7 \<
0,52 — R
HBIX Cyzi0B K, U3MeHdeTCs B Mpesie- i ;
_ 0,50 i
nax 0,29-0,39. Ipu cpennem 3naue- 0,65 0,70 0,75 0,80 0.85 b/
HUM K 1 ¢ yueToM (29) popmyna (48)
ibrt} nonnom BOZOHM3MEILEHHUS (K =0)
MOXET OLITh 3aMKuCaHa;

K=03h/H, (1-1)-0,19n+0,53.(49)

Puc. 31. I'paduyeckan uaTepnpe-
Tanus 3aBucamocreii K or d/a,
PEKOMEHI0BaHHBIX PHAOM
aBTOPOB
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I'paduueckas uHTEpIpeTanys (49) npeacrarieHa Ha rpaduke puc. 32,

TITocnenoBarenbHOCTL pacyeToB A, AJs Pa3IMYHBIX CTy4aeB Harpys-
kH (TIpH pasii4HBIX 3HAYCHASX K ), a Taroke npubmwkenHbie GopMynsl
Autsl onpeneNeHns u3MeHeHns ocanku T/7, masHbix pasmepenuii B/B,
L/L n ko3¢ dunuentoB GopMsI npueesens! B Tabm. 10.

Tabnuna 10

IocnenoBaresbHOCTH pacuera HAYAJIBHOM NONEPEYHOH
METAHEHTPUYECKOH BhICOTBI

[ocnenoBarenbHOCTh pacyera Kpi=0
1.McxonHble AaHHBIE:
LB, T Hyb,0.
2. Pacuer:
TIT=1-Kmdla
Bi/B=1-2T/B(1 - T¢T)tgas
L/L=1-T/B B/IL(1 -T/T)(tga.+a,)
8/6=L/LB/B,TIT{1—-a/8(1-T4T)]
K=5,718/a-2,94
ada=L/LB/B{1+K{a/6—1XTVT-1)]
K={o+2(a—1)[(a— 1)(1 - In/LY+11}/(0,221,/L+0,865)
K./K~(1,25 a,/a—0,25)
K.=0,802-0,315(8/a);
K, up=0,31/H,i 10,53 N
KK 1~ Y1~ K PRt 1~ K1 = K
P=(Ky/12)(K /K X B-Bil BY*/5(5ifS) I Ti/T)

=KaI(T{T)

Zp=KiHen
h=prZ-Zy
Ahy=h—h;

K05 | Kui 07

B dopmynax tabnuier 0003Ha4EHO:

0L ,— YTOJ HAKJIOHA K AMaMeTPaNbHOM II0CKOCTH 60pTOBOM TMHUH Ha
MHUJIEIIE;

0., — YroJI HakJioHa GOPLITEBHs K HOCOBOMY MEPIEHIUKYIIAPY;

0., — YrOJI HAKJIOHA JIMHHMH 110430pa KOPMbI K KOPMOBOMY MEPIICH M-
KyJ4py;

K — xo3(dunyenT, y4uThIBaOIMI OTKJIOHEHHE NMPSAMOIMHENHHOMH
CTPOEBOM 10 BATEPIIMHMAM OT aKTHYECKOIA.

Pesynsrars! pacyerap, Z, Zg, W /1, IpH pa3IMYHBIX 3HAYCHUAX Km,. o
npeayiaraeMbIM NpHOIKEHHBIM 3aBUCHMOCTAM TOKa3aHkb! Ha puc. 33 B
CPaBHEHHHU C pealbHEIMH 3Ha4YEHUAMH onopHoro Bapnanta KHII ¢ xa-
paxrepucrukamu L/B=7,35, B/T=3,35, H_/T=1,88, 5=0,57.
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K, T

IIpu pacuere npUHATEI cleay- - ={,34
IOIIHE 3HAYEHUS XapakTepHeIX I~ 0,8 E"Q - /’1:2
KUIT semmumn: ) =0,324, o =4°, 07 ‘:2\ — :\l%___
a =75° o =34° [ /L=0,25, __‘E%
K_=0,345, h /H,=0,93. 08109 |

H3 rpaduka BuaHO, 4TO OT- 517 10,67 A ;

KIIOHEHUs paCYETHBIX 3HAYECHHUH 0.20 025 030 035 040

h oT uX daKTUYEeCKUX 3HaueHuit  PHC. 32. [paguueckas unrepnpera-
HaxXoAATCA B ipejieNax, JOnyCTH- uns (49)
MBIX JUIA pac4eTOB Ha4albHBIX cTagui poekTupoBanus. Kpupas Ahpy.
NoKa3bIBacT BeNu4nHy cHuxKeHus 7 KUII B TeueHnnu peiica.
TpeboBanus mo obecnieyeHHIO BOCIIPUATHS CyJHOM BETPOBLIX Ha-
rpy3ok ¢opManu3yloTcs npasHjiaMi PerncTpa BeJIMUUHON «KPUTEPHS
MOTOABI», KOTOPBIH ONMpPERENsIeTCS OTHOIIEHHEM OTIPOKHABIBAIOIIENO MO-
MEHTa K KpeHslIeMy

K=M, /M
U JoJDKeH ObiTh Oolblue WM paBeH 1, KpoMe CyIOB HOFOABI H APYTHX
CYJIOB, pabOTaloKX B aHAJIOTHYHBIX YCIOBUSAX, IIe K JOJKeH ObITh 60IIb-
i€ WM paBeH 1,5,
Ha panuux cragnax npoekruposanns KHII K moxeT O6bITh onpese-
JieHa o npubmuoxeHHoi# gopmyne [42]:
K =B(h, /B—A4)/3,03 MKP/D, (50)
rae M, /D — orHocUTe/IbHAs BelHIHHA KPSHAILETO MOMEHTA, PaBHa:
M, /D=T/B[0O,\(H_/T-1)/8+0,13)(H_ /T-1+h /H -H/T). (51
3Ha4eHUs BETUIUHBI 4 MOXHO NIPEICTABUTS:
Om-10 @-10
40,2(0,,,/B-I M;/B)+O’3995’ile o/ B— 1,03’3%/3), (52)
rae 6, 6, — yribl AMarpamMmel CTaTHY€CKOH OCTOHYMBOCTH, COOTBET-
CTBYIOLOHE PacYeTHOMY 3HAYEHHIO aMILTHTY/(bI KaukKH U YITIy 3aKaTa co-
OTBETCTBEHHO;
/,— TLIedH MarpaMMBl, COOTBETCTBYIOIIHE YIIIaM.
I'paduyeckas unTepnperanus Gopmyasl (52) npuseneHa Ha puc. 34
B 3aBUCHMOCTH OT H_ /T B/T. '
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Pi> Zeis PacdeT npou3Be/ieH MCXOd U3

ig};’; f,, E — = NpUOIDKEHHBIX (hopmyn s /, [30]
5 — H BXOJIINX B HIX CpEIHUX 3Hate-
8, pi | x i HuH k03¢ }HIeHTOB, XapakTepHbIX
6,0: Anst KWIT Ipu 3anansom 3sHa9eHHH
4,05 Zei - K110 dpopmysie (50) MOXeET GBITE On-
20 hi > peZie/ieHa MUHHMAITBHO JOITy CTHMas

Ahpa [ 1%y ' HCOpaBICHHAA METALEHTPHYECKAS

0 02 04 06 08 K, BbIcOoTa, HeobXomUMmas st obecrie-
yeHus TpedyeMol BeMMYUHE! K.
Pacuer ocToifunBocTH n1pH 06-
neJeHeHHU IPOBONUTCAH IJd
HaMXy/JIIEero B OTHOLIEHUH OC-
TOHYHBOCTH pacyeTHOTO BapuaHTa Harpy3ku. TakOBBIM ABIAETCH
ciyuyail ¢ HAaUMEHBIIUM KOo3dPHIHEeHTOM ocToituuBocTH (Dh), KOTO-
peiM Ha nipaktuke A1 KHUIT o6erun0 sBmsercs «Cyano ¢ 50 % 3amna-
coB». Macca JibJia IIpM IIpOBEPKE OCTOMNYMBOCTH Ajd ciy4das obie-
JECHEHHS 3aCYUTHIBAETCA B NMEPETPY3KYy U HE BKIIOYAETCS B JAeABEHT
cyaHna. [ins GonsmuHCcTBa oTedecTeHHBIX KHFI oTHOIEeHNe MacCh
JNBJa K TIONHOMY BOAOM3MeleHuIo coctasnser P /D =0,009+0,001,
a OTHOLIEHHME aNIUIMKAThl LEHTPa Macc NbJa K BeIcoTe 6opta Z /
H _=1,36+0,24. Hckmodenne coctasaaoT Mansie CKC panneii mo-
crpofiku tuna «Kerocrposy, rae P /D =0,015.
CrarHcTHUYeCKasd 3aBUCHMOCTb YUMTHIBAEMOI pacyeTHOH MaccChl
apja ansa KUII B 3aBHCHMOCTH OT TOJIHOrO BOXOHM3MELLEHUS TIPEICTaB-
A , JeHa Ha rpaduke puc. 35
) BI=3,6 i B pesynstare yuera objeaese-
0,04 o e /-,/.L pesy. b4
0,02 ;5;2( —3,30 HIAS1 MEHBIIICHHE MCTALICHTDHEC-
0 b~ ~—1 og Kkoii Beicothl 1yt KMIT cocrammnser
002 L g Ah =0,08—-0,22 M, a ee OTHOCHTEITE-
’ B HOe 3HaYeHHe Ahn/B=0,003 -0,010,
-0,04 gyr0 cocramsieTr 4-12 % or meta-
UEHTPUYECKOH BBICOTHI TIPH MOJN-
HOM BofioM3MellieHuH. [Tpu npuHs-
TOM JBYXOTCEYHOM CTaHAapTe He-
TMOTOIIAEMOCTH aHANOTUYHbBIE

Puc. 33. Pesysisrarhl pacuera JieMeH-
TOB OCTOHYHBOCTH NPH PATHYHLIX K .
p3

1,6 4,7 18 1,9 HT

Puc. 34. I'padugeckan nnarepnpera-
st 3aBucumoctH (52)
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H3MEHEHHA OT 3aTOIUIEHHS OTCe- P, 1

xoB Ah_y KUII MoryT 10X0aHTh P

%0 30~80 %. YuureiBag, uto Tpe- 350 “*

boBaHus 110 aBapUitHOM MeTanEeH- //
250

TPHYECKON BBHICOTE AN CyAHA
npn obneneHeHUWH NMpaBUIIaMU
Peructpa He npenmsaBisioTCA,

MOXHO C/€JIaTh BBIBOJ, YTO NpH /
BBIIONIHEHHU TpeGoBaHUi no 0o 15 25
aBapHHHOMN OCTOMYMBOCTH CyHA
6e3 obneseHeHHS METaLEHTPH-
4YeCKas BEICOTa HENOBPEXIAEHHO-
ro CyaHa npu obJieieHeHny He OyNeT NPpHHUMATh OTPHIATEIbHEIX 3HA-
YeHuil, Tak Kak Ak <Ah.

Kax nokaspiBaloT HCClleOBaHNs, Ha BEIMUUHY A, Hapsaxy ¢ Tpebosa-
HMSIMH BOCIIDHMSITHS -BETPOBBIX HArPY30K, CyIIECTBEHHOE BIMAHHE OKa3bl-
BaroT TpeOOBaHMS 110 aBapHIHON METAllEHTPUYECKOH BBICOTE U JPYTUM
napaMeTpaM JuarpamMMel CTaTuueckoif ocroifunBocTH. FisMeHeHue 4 B pe-
3yJbTare 3aToIuleHus Ha oredecTBeHHBIX KHIT Haxomutcs B mpeaenax
Ah =0,5—1,7M, 1 ee BeTMYHHA BO MHOTOM OMpE/IENIAETCS APXUTEKTY PHO-
KOHCTPYKTHBHBIMH 0ocobeHHocTAMH. HTak, ¢ OfHOM CTOpOHBI, yCJIOBUA
SKCILTyaTal{HH ¥ PAJl apXMTEKTYPHO- KOHCTPYKTHUBHBIX OCOOCHHOCTEH Cy/iHA
BIMAIOT Ha MPEABARICHHBIC K HUM TPEOOBAHUSA U BENMIHHY A/

— TpeGOBaHMsA IO JByXOTCEYHOMY CTaHAAPTy HEMOTOILIAEMOCTH C

HOpMaMU JJjIs aCCAKUPCKOro CyaHa;

— CyMMapHas AJIMHA ABYX CMEXHEIX OTCEKOB, onpezesemas raba-
puramMu MKO 1 MEHMMAIBHO AOIMYyCTHMOM JUTMHOH CMEXHOIO OT-
ceKa;

— BBICOKO PacTOJIOKEHHbIH HEHTP Macc OPOXKHEro CyIHa;

— Hanu4¥e NPOoRONBHEIX Nepebopok H ABOHHOIO IHa;

— Hanmfqye NoOOpTHBIX KOPHAOPOB Tpacc 1 Tpyo.

C apyroii cTopoHEl, TpeOOBaHKA O HEIOTONIAEMOCTH CAMH BAMSAIOT
Ha XapaKTePHCTHKH apXHTEKTYPHO- KOHCTPYKTHBHOIO THIA Cy/IHA:

— MOJIOXKEHHE ToNepe HBIX IepeOopOoK 110 JIHHE CYyAHA, UX KOJIH-

4EeCTBO U YHMCJIO HENPOHMUAEMBIX OTCEKOB IIPH CBEACHHH JJIH-
HBl OTCeKa Kk [ ;

min’

150 ?"/

35 Dy mHC.T
Puc. 35. 3aBHCHMOCTL MACChHI JBAR
npH ofiieaeHeHHH OT BOXOH3MEEHHNK
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~ HONOXeHHe NanyOkl nepe6GopoK M BTOPOTo AHA [0 BLICOTE CYAHA U
OTCTOSHHE NIPOAONBHBIX NIepe6opok oT Gopra;
— MECTOPACHON0KEHHE TOOOPTHREIX KOPHAOPOB Tpacc H TPyO, 1uc-
TEPH OCHOBHOTO 3af1aca TOILTHBA ¥ XKHJKOro basacra.
Heo6xonuMo OTMETUTE, YTO HAa BETHYHUHY /1 OKA3bIBAIOT BIMAHHE H
TpeboBanus nmo xadke. C oHON CTOPOHBI, AN ObeceYeHus ILUIaBHOM
Kauku TpebyeTcs yMEeHbIIEHHE A, U C 3TO# TOUKH 3peHus TpeGoBaHus 1o
Kayke OrpaHUYHBAIOT BEpXHUI Npejest JoMyCTUMBIX 3Hadenwuii 4. C apy-
IO CTOPOHBI, IIPH IPHMEHEHHH YCTIOKOUTENRHBIX LIHCTEPH IS CTabK-
Jmzanuu KUIT tpeGyeTtcs 3anac ocTONYMBOCTY HA CBOOOMHEIE MOBEPX-
HOCTH B YCTIOKOUTENNbHOH HUCTEpHE Ah, YTO NPHUBOJNUT K YBEIHYECHHIO
JIOIyCTUMOTO HIDKHETO [Ipefiena h. BiuaHne paccMOTPEHHBIX (aKTopoB
Ha BeJIMYHHY /1 TI0Ka3bIBaeT Ha HEOGXOAMMOCTh KOMIUIEKCHOTO HIOXO0A
K mpo6JieMe peHIeHust BOIPOCOB, CBA3AHHEIX C 0OeCIeYeHreM OCTOHIH-
BOCTH M HenoTorwsemoct KHTT.

7. CTABHJIM3AIIMS. OBECITIEYEHUE PABOTLI
B YCJIOBHAX MOPA

AHTEHHBI HA3EMHAIX H3MEPUTEIIBHBIX IYHKTOB H KOpaOensHbIX H3Me-
PHTEJNBHEIX ITYHKTOB, [TpeAHa3HaYeHHEIe U1 H3MepeH s KOOPAHHAT CIyT-
HHKOB ¥ MEXILIAHETHBIX CTAHIHM, IPHEMa TeJIeMETPHUYECKUX CUI'HAIIOB H
Nepe/iay KOMaH[, ¢ LENbIO YBEANYCHNA abHOCTH paboThl UMEIOT OCT-
poHarnpariieHHEIe JiarpammMel. [ToaTroMy BO Bpemst paboThI BO3HHKAET 32~
Zaya B COBMEIIEHUM JMarpaMMbl HalpaBJIeHHOCTH C JMHWeH BU3HpPOBa-
HMsl aHTEHHa-KOCMHYeCKHH 06bekT. HeoOXonMMo 0TMETUTS, 4TO H3MEpH-
tenbHele cpenctsa KT, Bemonnss ananornyunsie ¢ HUI 3aauy, pabota-
10T B 60/iee CIOKHEBIX YCIIOBHSX, YEM TaKHe e CPEICTBa Ha 3eMie. I10
OOBACHACTCS MPEX/IE BCETO BIUSHHEM Ka9KH, BO3/EHCTBUEM MOPCKUX BET-
POBEIX HAIPY30K U AMHAMHKOMH JBIKEeHUs kopabis. Pabora KUII no nps-
MOMY Ha3Ha4€HMIO MPOM3BOAUTCA B JOCTATOYHO KECTKHUX YCIOBUAX MOp-
CKOIO BOJTHEHHS A0 5—7 6aiioB, 4TO, ONHAKO, HE ABJIAETCH [PEAL/IOM, HO
TpH AanbHeieM nosbiennyn 6ansHocTd pabora KHUIT BecbMa OCIOMKHS-
ercs. Ha KT nepsoro nokoneHus ckopocTb BETPa, NPy KOTOpOii obecre-
9MBaNachk paboTocnoCcoGHOCTL aHTeHH ObLIa 16—17 M/C (Ha OTAENBHBIX
KHIT 12-15 m/c). PaGorocrioco6rocTs oredecTennnix KUIT HoBoro mo-
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KonieHus obecrneunBaercs npu Berpe 10 20 m/c. KopaGenbrble aHTEHHEL,
AuaMeTp KOTOphIX Ha oTaenbHbx KUIT noctur 25 M, 3Ha4HTENBHO yBeH-
YMBAIOT NAPYCHOCTh CyJHA OCOGEHHO B NMOJIOXKCHHM, XapaKTepHOM I
Havajia CeaHca CBA3H, — «IOCTARICHHbIE Ha peOpoy» U o0palieHHEIe Ha GOpT.
Tpu cxopocTsax BeTpa, Gosee JOIMYCTHMBIX 10 YCIOBHAM paBoToCIIOCoG-
HOCTH aHTECHH, OHH JOJLKHEI GbITh 3aCTONIOPEHBI B IIOJIOKEHHH «ITO TIOXO-
HOMY» M HanparieHb! B 3eHHT. [Ipu HeoGXoaMMOCTH IpoBeeHHs paGoT B
3TOT MOMEHT OHH NPOBOJATCHA YKOPOYCHHBIMH CEaHCaMM M3 TOJIOKEHHS
«mo-noxoaHoMy». PaGota KWIT npoponurcs Ha xomy Wid B apeiide. [Tpu
3TOM CYZHO MOXET OTKJIOHMTBCH OT Kypca, a KOpITyc, Tonazjas Ha rpebeHs
HIIM BIHAJMHY MEXZXY NByMs rpeGHAMU BONH, nporubaerca. Bee atH 06-
CTOATENBCTBA HEOOXOAMMO YUHTHIBATH IpH NpoekTapoBanuu KUIT, uro B
CBOIO O4€PE/Ib CBA3AHO C peLIEHHEM psjia IpobeM obecnedeHus paboThl
KHIT o npaMoMy Ha3HaYeHHIO B YCIOBHSIX MOPS.

Kauka cynHa Ha BOTHEHHH CO3JaeT 3HAYHTEBHEIE IOMEXH Jis paGo-

Thl C KOCMHYECKUMi1 OObEKTaMM, yXy/IlIas IPHEM ¥ TepeJiady 3/IeKTpo-
MarHuTHBIX KoneOaHuii:

— BIIMAET HA HAJAEXKHOCTh H TOYHOCTE pabOThl N3MEPUTENLHOM arna-
patypel;

— YXY/AII2eT TOYHOCTh HaBeleHUsA KOpaOelIbHbIX aHTEHH;

— YCIIOXKHSET NOMCK 00BEKTa, BCIECACTBHE 9er0 BO3PACTAET BEPOAT-
HOCTE [IOTEPH H3MEPHUTENBHOM HHpOPMAMU H3-3a BO3MOXKHOCTH
yxoAa HaGnonaeMbIX OOBEKTOB U3 TIOJIS 3PEHHS ONTHYECKHX
CPEeACTB HIIA 3a MpEeAENibl JHarpaMM HaNpaBIEHHOCTH PafHOTeX-
HAYECKOH annaparypsi;

— NMPUBOJIUT K BO3PACTaHMIO HATPY30K Ha CHCTEMBI CTaOHMIM3alHK
KOpaGeJIbHBIX AHTEHH, Ha KOHCTPYKIIMH CaMIX aHTEHH M KOPIyC
CYZlHa B LIEJIOM;

— CHIDKAeT paboTOCIOCOGHOCTh HAYTHOTO U HHKEHEPHO-TEXHH-
YeCKOro IIEPCOHANA, YYaCTBYIOIIEro B IPOBENCHHH CEaHCOB CBS-
3H, a TaKxe paborocrnoco6HOCTE 3KkUmaxa Kopabni. B Teopuu
Ka9KH pacCMaTPUBAIOT TPH OCHOBHBIX €e BHAA: GOPTOBYIO, KH-
JIEBYIO ¥ BEPTHKAIBbHYIO. 3HaYeHHUA IapaMeTPOB KauKH (aMILIU-
Tyaa 3 % obecrie4eHHOCTH M nepuoL) A/ls GONbIIKMHCTBA OTede-
cteeHHbIX KUIT Ha 6-7 6anbHOM BONHEHMH HAXOAMTCS B Npe-
JeJlax, yKkasaHHBIX B Tabm. 11.
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Tabnuma 11

XapakTepucTHKA Kauku oreuecTBeHubix KHATT

Bun kauk# AmiumTyna Ilepuon, ¢
BoproBas <10° 212-13
Kuesan <3-5° >6-7

Beprukamnan 4™ 29

Obecnedenue yka3aHHBIX ApaMeTPOB KadKH JOCTHraeTcsa obmie
crabuinsanmeii CyHa 3a CIET ero apXUTEKTYPHO- KOHCTPYKTHBHBIX 0CO-
Gennocreit (Ha KHIT HOBOro NMOKOJEHHA) U MPUMEHEHHA B HEOOXOTH-
MBIX CIIy4asaX pasTMIHbIX YCIOKOUTENeH 60pTOBOil kKauku. YCIIOKOUTENH
KHJIeBOi ¥ BepTUKaNbHOH kadek Ha KUIT He nauum npumenenus.Heo6-
XOAMMOCTE B JOIONHUTENbHON obmieit crabunusamuun KHIT Bo3nukaer
TOrAa, KOT/Ia 3HAYEHNS aMIUTHTY/bI kaukH (6,,), ony4eHHEIE 110 pacye-
Ty, G0MbLIe NpeenbHO Oy CTHMEIX 3HAYEHHUH (6,), yxasaHHbIX B TEXHH-
YECKOM 33JJaHNK Ha MPOEKTHPOBAaHHE CyAHa. BeiGop u npoekTHpoBaHue
YCIOKOUTENEH Ka4KH NOIDKHBI IPOM3BOAUTHCA H3 YCIIOBHUA HEOOXOMHMO-
ro koadpuuuenTa yMepeHus, BeIMYHHY KOTOPOrO MOXKHO HPeJCTABHTE:

K 26,76, (53)

Amiuiutyna 60pToBoi kauku 3 % obecneyeHHOCTH Ha PaHHMX CTa-

IUSAX NPOCKTHPOBAHUA MOXET OBITh OIpeziesieHa 10 NpHOImKEHHOM (op-
MyJie, pekoMeHa0BaHHO# jyin KUTT [23]:

0,,,=2,11(47/x - 2)(H,,,— 1)(1,55 - 0,22B/T)(0,34+3), . (54

TZie ,,, — BBICOTA BOJIHEI 3 % 006ecneueHHOCTH; T — NepHOR OOPTOBOM KAYKH.

A1 paHHMX CTaJMi IPOEKTHPOBAHKA T MOXKHO ONIPERENHTH 110 (op-

Mylie
=K B/h">, (55)
rae K — craructudeckuit koadpdunuent, pasHbii ans KUIT 0,8.
3HayeHus 1, ONpeeNeHHbIe N0 (popMylie (55), AOIDKHEI OBITh HE Me-
Hee YKa3aHHbBIX B TEXHHIECKOM 3aJdHHH.

Onpenenennsiit no gopmyse (53) ¢ yaerom gopmyin (54) u (55) K, ne
RomieH ObITh 6JIM30K K 1, Tak Kak B IPOTHBHOM CIIydYae yMepeHHE KauKu ¢
TIOMOIIBIO YCIIOKOMTENS C 3KOHOMHIECKOH TOUKY 3peHus OyeT Helleneco-
0GpasHo ¥ ee HyXHO NPOBOJHTE ApyraMu mepamu. IlpakTuieckoe npume-
HEHHE YCTIOKOMTENCH Ka4Kyl, HallpHMep MAaCCHBHEIX YCIIOKOWTENBHBIX -
CTEpH, MOXKHO Habmoars npu KWZ] .3, XOTA Kw=1,3—1,5 CUYUTAKOTCA Ma-
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JbiMH. B MupoBoii npaktuke cospanus KT, kpome CKynoBbIX KueH, Ha-
IeUX MPUMEHEHHE HA MHOTHX THUIIaX CY[OB H MMEIOLIMX HEBRICOKYIO
3(PEeKTHBHOCTL YMEPEHHS, IPHMEHAIOTCS TACCHBHEIE YCIIOKOUTEBHBIE
IUCTEePHBI, AKTHBHEIE YCIIOKOUTEIBHBIC HHUCTEPHBI H OOPTOBBIE YNpaBiise-
Mble pyiH. Kax/ipii H3 yKa3aHHBIX THIIOB YCTIOKOMTEIEH Ka4KHd HMEET CBOH
JOCTOMHCTBA ¥ HeAOCTaTkH. B oreuecrBennoll npakTuke cozmanus KUIT
DOy YITH IPUMEHEHHE OTHO U JIBY XY POBHEBBIE TACCHBHEIE YCTIOKOHTEb-
HbIE [UCTEPHBI, B Ka4eCTBe pabouei >KHIKOCTH B KOTOPBIX HCIIONE3YeTCs
3a60opTHas BOJa WM TOILIMBO M3 COCTaBa CyJOBLIX 3anacoB. DddexTus-
HOCTB JJByXypPOBHEBOH LIHCTEPHBI NOBEIIIaeTCA NPHMEPHO B J(Ba pasa.

[pu npuMeHeHUH NACCHBHBIX YCIIOKOMTEIBHEIX LIHCTEPH, 3aIIONHS-
€MBIX 3a60pTHOH BOJOMH, YCIOKOHTENb KAYKH MOXKHO HCIIONE30BATh B Te-
YeHHe BCero pekica, HO B 5TOM CJlydae pacTeT BOAOH3MELNEHHE CY/IHa.
IlpumMeHeHHe yCIIOKOMTENS, 3aII0HAEMOrO TOIUIMBOM, HE TPHBOIMT K
YBEIIMYECHHUIO BOJOM3MEILEHHS, OIHAKO CBA3AHO C PacXOJOBAHHEM TOII-
JiiBa B pefice, 4To, B CBOIO 09€pe/Ib, MOXKET CHU3HTH 3¢ (eKTHBHOCTE €ro
HCTIoNb30BanHus. IIpakTHIeCKH OTKIIOYEHHE YCITOKOUTENS B 3TOM CIy-
43¢ NPOMCXOAUT NPH M3pacXonoBaHuH okoio 70 % CyOBbIX 3alacoB.

IMaccuBHBIE yCIOKOMTENEHEIE IUCTEPHBI, Mest HeOOMbIOi Ko du-
LHAEHT YMEPEHUS KauKu (KyM He Gonee 1,8), 3HAYHTENIHLHO CHUXXAIOT Ha-
YaJbHYI0 OCTORYMBOCTD, KAK HEMIOBPEXKACHHOIO, TaK M NOBPEKIEHHOTO
cyaHa. OTHOCHTENbHOE 3HAYECHNE NIONPAaBKU Ha CBOGOAHbBIE IOBEPXHOC-
TH B YCHOKOUTENBHO! LMCTEpHE (Ahy) 10 OTHOIIEHHIO K METaleHTpu-
YECKOH BBICOTE NPH IOIHOM BOJOM3MEIEHUH (/,,)) NOXOOUT Ha OTeve-
ctBeHHbx KUIT xo 3HadeHwmit Ah fh, =0,34.

BnnsHue nomnpasky Ha CBOOOJHEIE TOBEPXHOCTH B YCIIOKOMTENIE Kad-
KH Ha XapaKTEpUCTHKHU JHarpaMMBbl CTaTHIECKOH OCTOHYHBOCTH HEMOB-
PEXEHHOIO U NOBPEXISHHOTO CYIHa MOXET OBITh YMEHBIIEHO «IpO-
Ka4Ko¥ YCTIOKOHTENA, T. €. MyTeM y4eTa UCTHHHBIX 3HaUeHHiT TONPaBKH
npu HakpeHeHuH cyaHa. Cneuuanuctht CHIA nipu cosgaauu KUIT octa-
HOBHJIH CBOH BEIOOp Ha MACCHBHBIX M [0 HEKOTOPEIM CBEJICHUAM aKTHB-
HEBIX YCIIOKOMTENBHBIX LHCTepHaX. [Tocnexane MOryT yMepsTh Kauky B
5~6 pa3. OHaKO aKTHBHBIE YCIOKOHTEbHBIE HCTEPHEI TPEOYIOT MOILL-
HBIX JJOPOTOCTOALIHX MEPEKaYHBalON{MX HACOCOB, HE MIPOH3BOAAIUXCH
OTEYECTBEHHOM NIPOMBILIIEHHOCTEIO.
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Ha KWIT KHP npumeneHs! GOpTOBbIe ympasisieMble pyiii, obecie-
YHBAKOILME 3HAYUTENILHOE YMEPEHHE KaYKi HA OTHOCUTENBLHO OOJBIINX
CKOPOCTAIX XO/1a, HO Majlo2()eKTHBHBIX HAa MalbIX CKOPOCTSX H IIPAKTH-
HECKH HE yMEPSIOIMX KavKy B Apeiide u Ha cTosHke, a pabota KHIT Ha
STHX peXKHMax UMEET HEMAJIO IIPEUMYILECTB. [y pa3sMeIeHHs 1 yIIpas-
neHHs GOPTOBEIME PYJIAMU TPeGYIOTCA JONONHHTENbHbIE MJIOMAIN |
06BeMEI Ha cyaHe, a paGoTa Ha 6OILIIMX CKOPOCTAX TpebyeT yBeJIHdeH~
HBIX 3aI1acoB TOIUIKBA.

Taxum 06pa3om, HCNOAB30BAHHE YCIIOKOKTENEH KAUKM IS CTa-
Gunusauun KUII cBs3aHo ¢ nposBieHHeM NPHCYIHX KaXJOMY BHIY
CTabuIH3auHuK ONpeNeNeHHBIX NONOXATENBHBIX H OTPHLATEIBHEIX
CTOPOH. Y4uTEIBas 3T0, nmpoekTaHTEl KUII HOBOro mokoneHus cra-
ParoTCs HalTH 061aCTH BO3MOXKHBIX PeLIEHUH, rie GBI BOIIPOCHI CTa-
OuiM3auMy pemanics Ge3 IpuMeHeR s JOMOTHUTENbHBIX YCTPOMCTB.
ITyTh peweHus npoGiemsl B GoNbLIeH Mepe 3aBHCHT OT COBepIUeH-
CTBOBAHHUS aPXUTEKTYpPHO-KOHCTPYKTHBHOTO THIIA CyAHA M BapHaH-
TOB €TO0 3arpy3ku. MOXHO Ha3Batk psj ocobeHHOCTEH cyqHa, npH-
BOJAMIMX K yMEPEHHIO Ka4KH B HaYaJIbHblE IEPHOABI pelica Uiy B
TEYEHUH BCEro peiica. APXHTEKTYPHO-KOHCTPYKTHBHBIE OCOGEHHO-
CTH, NPHBOASAINHE K YMEHBIICHUIO U30BITOYHOM OCTONYMBOCTH B Ha-
yaje peiica:

— GyneBast popMa KopIyca Ha MUJIENE, MO3BONAIOIAS UMETh MEHb-
1Iy¥o nomane sarepauHud Ha KBJI, a crano 6bite MeHBIIYIO Oc-
TOHYMBOCTE 1 Gollee MIIaBHYIO KauKy;

— BBICOKHE OOPTOBEIE WM NOINATYOHbIE WUCTEPHBI I pasMeie-
HHS 9aCTH 3aacoB TOIUIMBA, IPHBOJALINE K MOBEIIECHUIO ATlILIH-
KaTbl LICHTPa Macc CyTHA H YMEHBUICHUIO OCTOHYHBOCTH Cy/HA,

— GajutacTHpyeMsiii B pefice BApHaHT CYZiHA, IPUBOAALIMIA K YMCHB-
IIEHHIO HEOGXOAUMOTO 3aIaca OCTORYHBOCTH Ha pacXo/I0BaHHE Cy-
JIOBBIX 3aI1acoB;

— BAPHAHT CY[IHA C YMEHBIUCHHLIMH CyOBBIMH 3al1acaMH, IPHBO/IS-
HIHH K CHIDKEHUIO CO3/IaBAEMOT0 HMH GaIaCTHPOBOYHOTO MOMEH-
Ta (HanpuMep, BAPMAHT ¢ aTOMHO# DVY);

~ BAPUAHT CyJHA Ge3 yCIOKOMTENbHOM LHCTEPHEI, He TpeCyomuil
IPEAYCMOTPEHUS 3araca OCTONYMBOCTH Ha KOMIEHCALUIO B HEM
CBOGOAHOM HOBEPXHOCTH.
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ApXHUTEKTY PHO-KOHCTPYKTHBHbIE OCOOEHHOCTHU CYIHA, IIPHBOASA-
Iue K YMEPEeHHIO KauKH B TeYCHHE Bcero pefica, CBA3aHEI C IUKBHIA-
uuei GonbIMX YMEHbINEHHH OCTONYUBOCTH CyJHA B Pe3yJLTaTe ero
aBapHAHOro 3aTOIUIEHMs, YTO JOCTHTaeTCs B OCHOBHOM PalHOHANb-
HBIM KOHCTPYKTHBHEIM BHYTPEHHHM JIEJIEHMEM CY/IHA HETIPOHHL[AEMEI-
MH KOHCTPYKIMAMH H o6ecriedeHHEM B HEOOXOMMBIX ClIydasX MX Of-
HOCTOPOHHEH MPOHHIAEMOCTH. BapuaHT cyaHa ¢ nocrosHHbIM Gan-
JIaCTOM, NIPHBOAAIIUHA K BO3MOXHOCTH co3fanus KUIT ¢ MeHbmmMu
3Ha4YeHUAMH B/T, a cTano 6bITh MEHBIIMMH YMEHBLUIEHHAMM O CTONYH-
BOCTH B PE3YJIETATe 3aTOINICHHA OTCEKOB, TAaKXKe IO3BOJAET CO3JATh
BapHaHT Cy[iHa, UMEIOIIKH Ooliee MIaBHY0 Kauky. Bo Bpems #Cros30-
BaHHA MEPONPHATHA 110 CHIXXEHHMIO MMUHHMMAJIBHO HOIYCTHMOH Mera-
LHEHTPUYECKOH BEICOTHI 32 CYET YMEHBIICHUA BEIMYHHEI IOTEPH OCTOM-
YUBOCTH IIPH 3aTOIIEHUH C LENIbIO CO3/AaHMs TUIAaBHOM Ka4uKH, HeobXo-
MO YYHTEIBATE, UTO MPH Olpe/ieNneHHbIX 3HadeHusx D/L, B/T u koa¢-
¢GuuHenTa pacXoA0BaHHS CYZOBEIX 3a1aCOB HA MOMEHT GallIaCTHPOBKM
(Km)6 npeo6iajalolMMH B Ha3HAYEHHH MOTYT OKa3aThCs TpeGoBaHUs
110 KKPUTEPUIO OTOHEIY.

TMomumo obmeit crabunusanuu Ha KHUIT npuMensieTcs MecTHas cTa-
Gunuzanys M3MEPUTENBHBIX CpelCTB. IMEIOTCH IBe HEe3aBUCHMEIE CHC-
TEMBI aBTOMATHYECKOTO PEryNIHpOBaHAA: WA IathopMel (Henocpen-
CTBEHHAs CTaOMNH3alMA), HA KOTOPOi YKPENIEHO OCHOBAHHE AHTEHHBI
(npoTnBOneHCTBHE KauKH), H LI 3epKajia aHTEHHbI — JBH)KESHHE J{Har-
PaMMBI HaNpaBICHHOCTH BCIE] 38 KOCMHYECKHM 00beKTOM (KOCBEHHAA
cTabunmsanus). Kaxapii 13 AByX yKa3aHHBIX CIOCO60B MECTHOI cTabu-
JH3aUAH TAK)KEe UIMEET CBOH JOCTOMHCTBA M HEJOCTATKH. B mepBoM city-
4ae obecneynBaercs Hanbolee TOYHOE HABECHHE HAa KOCMHYECKHI
06bexT. Bo BTOpOM ciiyuae cTaGHIM3MpyiOLiee YCTPOMCTBO yaaeTcs
BBINOIHATE MEHBLIMM 110 Macce, HO IIPH 3TOM CHHXKAETCH TOYHOCTE CTa-
Gunu3anyy ¥ HaBeleHHs aHTeHHoro nocta. Ha KUII Haium npumene-
Hue 00a cnocoGa MecTHO#M cTabuimM3anuy.

Hapsany ¢ yckopeHUsiMH OT Ka49KH Ha IUIOLIA/b AHTEHH 3HAYNTENb-
HBIE MOMEHTEI, TIPUJIOKEHHEIE K 3NIEMEHTaM 3JeKTPOCHIOBOIO IPHBO-
Jia ¥ KOHCTPYKLIHH aHTEHH, CO3AaeT BETPOBOE JaBjeHue. B pesynbrare
CHHXXAETCS TOYHOCTH CTA0MAU3anuu W ynparineHus. [IpuMeHenne Ha
KUIT anTeHHBIX cTabHIM3aLHii, CO3MaHHBIX s paboThl B Ha3€MHEIX
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YCJIOBUSAX, NPHBEJIO JJid OTJACNBHBIX H3 HEX K IPEBBHICHHIO B IPUBO-
nax GaKkTUYECKHX yCHIIMIE HaJ PaCYETHBIMH, BHIOPAHHBIMH H3 YCIOBHS
paboTel B Ha3seMHBIX yCHOBHAX. [lisi BO3MOXHOCTH YCTAHOBKH TaKMX
cranuuii Ha KHIT 6511 npiaMeneHs! paguonpospadnsie ykpeitus (PITY),
KaK npaBuiio wapoobpasHoii Gopmsr. PITY Ha KHII ycrpaHsioT BeTpo-
BO€ NIaBIE€HHE U II03BOJIAIOT IPOBOAMTE CEAHCHI CBA3H IIPH JIOGOM Ha-
npapiieHun Betpa. KpoMe Toro, oHM 3allMIIAIOT aHTEHHE! OT JOMK/A,
CHera, OpBI3r MOPCKO# BOJIBL, COHEYUHOM PAMALIMK U MTLULH, Cy1eCTBEeH-
Ho obnervas o6cmyxuBaHUe aHTeHH. [10JI0XKKUTEIBHBIE CTOPOHBI YCTa-
HoBku PITY na KHUII, a takxke yueT He0GXOXMMOCTH NpoBeaeH s pabo-
TBI B OTAEJIBHEBIX ClTy4asX B yCIOBUAX Oolee IECTKHX, YeM PacueTHBIE,
CIOCOOCTBOBANM MOABICHHUIO MHEHHS O MONE3HOCTH ycTaHoBKH PITY
Ha KHMII co cTaHnusMH, CO3AaHHBIME JJIs MOPCKHX YCIIOBHH pa6oTeL(B
JHTEpaType OTMEYAETCs, YTo Obla HEOOXOMUMOCThL paboThl CTAHIUK
TPaeKTOpHLIX U3MepeHHii oTedectBeHHoro KUII IICK npu ckopocTi
BeTpa 23 m/c [37]). IIpuHATHE OKOHYATEILHOTO pelieHHs! 06 YCTaHOB-
ke PITY wa KMII J0/mKHO NPOM3BOLMTHECH C YYETOM OTPHLATENBHEIX
CTOpOH, CONY TCTBYHOMIMX IpuMeHennto PITY. Jro, npexae Bcero, cnox-
HOCTb OCyLIeCTRIEHH: MOHTaxa PIIY na cyane, pocT Harpy3ku macc
CyAHa ¥ €r0 BOJOH3MEIIEHH, a TAKXKE YBEJIUYEHHs €r0 IapyCHOCTH.

AnTtennsl KHI1, ycraHoBIIEHHBIE B pa3HBIX MECTaXx 110 [JIMHE CYHA,
npy gedopMallHaxX KOPITyca, BEI3BAHHEIX BO3ACHCTBHEM BOJIH M BETPA,
HAKJIOHAIOTCS IO OTHOLUEHMIO APYT K APYTY H OCH ONOPHO-TIOBOPOTHBIX
YCTPOIMCTB M NIepecTaloT ObITh NapaiieabHbIMH.

OTO BesieT kK OMMOKaM MPH OTCYETE YIIIOB, ONPEAEIAIOIHNX T10-
JIO)KeHUE JINHUA BH3HPOBaHWsA aHTCHHA-CMYTHHK. TakuM oGpa3soM,
BO3HMKAeT NpobiieMa obecrneueH s MOBBIEHHOI )eCTKOCTH KOpIyca
cynsa [19]. ApxXHTeKTYpHO-KOHCTPYKTHBHbIE ocob6eHHocTH KHII
CIOCOGCTBYIOT 06€CIIEUCHUIO HEOGXOAUMOM KECTKOCTH KOoplyca.
9To, npexje BCero, HalIMYHE MPOXOIBHBIX NEepeGOpPOK, KOTOPHIE
BBITIONHAIOTCA JOCTATOYHO JKECTKMMH H IIPOJJIEBAlOTCA Ha MaKCH-
ManbHO-BO3MOXKHOE paccTosHue cyaHa. [To BeicoTe 3TH nepeGopku
PacnpoCTpaHsIOTCA AOCTATOYHO BBICOKO M HaYUHAKOTCA OHH OT BTO-
poro aHa. B nBoiiHOM nHe moA nepeGopkaMu yCTaHaBIMBAlOTCA
cTpHHrepsl. Ilonepeunrle nepeGopku CTapalOTCsA BBIIOIHHUTL O3
YCTYIIOB H PELIECCOB, a KOIMYSCTBO BRIPE30B B HUX CBOIAT K MUHH-
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MyMy. [IOBBIIIEHHIO )KECTKOCTH CIOCOOCTBYET W HANIMYHE AOCTATOU-
HO JJIMHHON HaACTPONMKHM, KOTOPas HaAEKHO NEPEeBA3BIBACTCA C KOP-
nycoM. HapyxHele NpoAONbHbIE CTEHKH HAACTPOEK W MPOJOIbHEIS
BBII'OPOAKH KOHCTPYKTHBHO IE€PEBA3LIBAIOTCS ¢ NPOJOJIbHEIMU Ie-
pebopKaMH U BRIFOPOJKAMH, a TaKXKe MoNepeyHbie NepeOOpPKH U BBI-
ropojKH ¢ MIaBHBIMH NONEPeYHBIMH nepebopkamu. HaxexxHo nepe-
BA3BIBAIOTCA 6apbeThl aHTEHH ¢ OCHOBHEIM kopniycoM. Koprnyc nox-
KpenJseTcs B MECTaX yCTAaHOBKH MacCCHBHBIX aHTEHH M JPYTHX 3Jie-
MEHTOB 000py/JOBaHU A, 00J1aHal0UX 3HAYUTENLHOH Maccol. Beinon-
HeHUe NepeYNCIeHHBIX KOHCTPYKTHBHEIX MEPOIPHATHI IIPHBEJIO K
3HAYUTEbHOMY MOBEIEHHUIO XecTkocTh kopnyca KHII o otHowe-
HUIO K )XECTKOCTH KOpIyca TPaHCIOPTHOro cyaHa. Jledopmanuu Kop-
myca, YMEHbIICHHbIC 3a CUET NOBBIIIEHHOH XKECTKOCTH KOpIyca, 3a-
mepsrorca Ha KUII cnenmansHeiM ycTpolicTBOM. J{nsd M3MepeHus
nedopmanuii xoprnyca KHII Brons ero ocu (noa nany6oii # ocHoBa-
HUAMH aHTEHH) MPOKJIAJbIBaeTCd KaHall, B KOTOPOM IPONYCKAaeTCs
Jy4 cBeTa HnM nyd aasepa. Korna cyiHo HAET MO CHOKOHHOM Boze
JIyd CBETA B KOHIIe CBETOBOIO KaHaja NonafaeT TOYHO B LEHTP MH-
LIeHH, cocTosel U3 CBETOUYBCTBUTENBHBIX 3neMeHTOB. I1pH Hirn-
6e xopryca Jy4 cMeniaeTcs OT HeHTPa MHUIIEHH, 4TO N03BONAET 110~
JY4HTh JJIEKTPUYECKHE CHTHAIbI, NPONOPLHOHANbHBIE BEIHYMHAM
Aedopmanuii. CHrHaJ IOCTYNAeT B BBITUCIUTENbHYIO MAUHHY H Y4H-
THIBAa€TCA NPH pacyeTax. Tak kak aHTEHHBI pa3sHECEHEl MO JIHHE U
pa3MelleHre KaHaja 1o BbICOTe CyAHA BO3MOXKHO HHXe NanyOrl me-
pebopoK, TO MPOTAKEHHOCTH KaHANa MOXET 3aXBAaThIBATE HECKOJILKO
HeMpoHHLaeMbIX nepe6Gopok. B 3ToM ciyuae ¢ Lenblo obecrieyeHus
TpeOOBaHH 10 HETIOTOIUIAEMOCTH KaHaJl JOJKeH ObITh HEMPOHHLIA-
€MBIM 110 KOHTYpY, 1H00 HMETh HENPOHUIlaeMEI€ 3aKPHITHI Ha Kax-
noil HenpoHKLaeMoit mepeGopke. H3mepenne nedopMmanuit Heo6xo-
JUMO, KOTJla MECTa YCTaHOBKH KOpaOelbHEIX aHTEHH Pa3HeCEHBI 10
nany6aM, a caMd aHTEHHBI 00J1alalOT OCTPOHANPABIECHHBIMHA JHar-
pamMmamu. [Ipy cnaboHanpaBlieHHBIX aHTEHHAX MJIM YCTaHOBKE Ha
KHII oxgHoit ocTpoHanpaBieHHOH aHTEHHBI H3Mepenue AedopManuit
KOpryca MOXeT HE IPOBOAMTLCH.

Insa yaepxanns KHUIT Ha kypce Bo BpeMsi IPOBEAEHUA CEAHCOB CBSI-
3M Ha MAJIBIX CKOPOCTAX M B Apeiide Ha yHuBepcanbHbix KHIT ycTanas-
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JIMBAIOT HOCOBBIE NOJPYTHBAIOLIHE YCTPOHCTBA H OZ[HY-/IBE BHUBHIKHEIE
JBHXHTELHO-PYJIEBBIE KOJIOHKH B KOPME.

PaccmorpenHslit Mareprai o crabunusanuu KUIT ¢ yuetoM cxeMsl
PHC. 36 MO3BONAET CAENATh BBIBOJ, YTO [IPOGIIeMbl 0GecneueHus paboThl
KMHIT B ycnioBusx Mops TpeGyIoT KOMIUIEKCHOTO paccMmoTperst. Tax, pe-
IeHne MpobeM TOYHOCTH H HAJIEKHOCTH MOMCKA M M3MEPEHHH, Ipo-
GreMBEl POYHOCTH NPUBOJOB aHTEHH M NpPOBIEMBI (H3NOIOIHYECKOTO
BO3/ICUCTBHS Ka4YKH Ha NEPCOHall CBA3aHO C obecredeHneM ob1ei cTa-
Grnu3anmu cyqHa. MecTHas e CTaGUIM3alis aHTEHH B JOTIOTHEHHE K
ob1eit crabunu3anuy MoKeT 06eCNIeHHTh JIUIE TOYHOCTD H HAJIEKHOCTD
Toucka u usmepenuil. YposeHs obuueit ctabunuzanun KUI 1 MecTHO#M
CTa0WIIM3aLMK AHTEHHBIX TOCTOB JOJDKHEI HAXOMUTHCS B OTNIPEIETICHHOM
COOTBETCTBHH JPYT OPYTY.

Taxk, 9em BEIe o6ecniedeHa o61was cTabunu3alys, TeM MEHee XKeCT-
KUMH MOTYT OBITh TpeOOBaHHUA K MECTHOM CTaGWUIM3aLUK AaHTEHH M Ha-
o6oport. [Ipu paccMOTpeHHH B KOMIUIEKCE BCEX YKa3aHHBIX TIPOBIIEM He-
00X0MMO UMETH B BUIY, YTO NpobieMa 00ecniedeHHs NPOYHOCTH MpPH-
BOJIOB aHTCHHBIX CHCTEM NIPH KavKe, JOJDKHA PACCMaTpHBAaTLCS OXHOBPE-
MEHHO C aHaIOrM4YHOMN Tpo0IeMoi OT BO3NEHCTBHUS BETPA ¢ YUETOM Iie-
necoo6pa3sHOCTH YCTaHOBKH Ha aHTeHHY PITY.

Ha o6uryio crabunusauuio KUIT 0ka3bIBaIOT NONOKUTEABHOE BIIH-
SIHHE KOHCTPY KTHBHEIE MEPOTIPHUATHS, THKBUAUPYIOIIUE H3GHITOYHYIO
OCTOHYMBOCTH Cy/IHA B HayaJie peica. Beibop xe ycnokourteei kad-
KH, HMEIOIUX JOCTOWHCTBA H HEJOCTATKU, JO/DKEH OCYIIECTBIATECA
Ha OCHOBaHHMM 3KOHOMMYECKHX PacdeTOB, YUMTHIBAIOMIMX ONBIT MX
npuMerenus. Ilpu 3ToM HeoGXonMMO NpHHUMATh BO BHEMAHHE TOT
(hakt, 4T0 GopTOBEIE YNpaBiIsieMble PyIiH, TpeGyiomue As 3ddeKTuB-
HO# paboThl OCTATOYHO GONBLIMX CKOPOCTEH, MOTYT peuIarh npobie-
MBI TOJIBKO TOYHOCTH U HAJEXHOCTH MOUCKA U U3MEPEHHUI BO BpeMs
apwkenus KUIL. TIpo6neMsl sxe MPOYHOCTH MPHBOAOB M PHU3UYECKO-
ro BO3/IeHCTBUS Ka4KH Ha IEPCOHaJ, TpeOyIoue pelieHus Kak Ha XAy,
TaK W Ha CTOMe, 06€CneYeHBl TONBKO ¢ IIOMOIUBIO YCTaHOBKHA 60pTO-
BBIX yNIpABASAEMBIX pylieli ObITh HE MOTYT.

VYipolennas cxeMa npo6ieM ¥ KOHCTPYKTMBHBIX pemieHnii oBecre-
ueHus pabotel KUIT B ycnoBusx Mops mokasaHa Ha pyc. 36
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Pabora KHIT 8 ycnosusx mops

I(agm Berponas narpyska
14 v vy .
TipoGuembs  [IpoGremnr anmrauii 4 INpoGuemst [1poGaembr
TOYHOCTH 1 (PHIHONIOTH-  KONaK NPOMHOCTH  OCTOHYUBOCTH
HAJEKHOCTH  UYECKOro (PITY) TMIPHBOAOB
MOHCKA  BOJJCHCTBHA AHTCHHBIX J
W HIMCPEHHIT Ha TIepcoHan CHCTEM
\ 2 M —» OBIAS] CTABHJIM3ALIMA
¥ Vaepxaxue floapyausaiouice ~» Hocosoe _____j'___“__,
= Tha Kypce YCTPOHCTBO  —p Kopmosoe } $
- )‘ff:;ﬁ”;c?’ YernokoHTeH APXHTEKTYPHO-
s aHe . c " KAYKA  KOHCTPYKTHBHBIC
—p [LBMCEPEHHC Verpoiictso ~» CBeToBO# nyy OCOOEHHOCTH
Aecpopmauuii HIMEPCHHL - P JlazepHblif 1yd
Kopnyca
MecTaas Yerpoiicrso .
~» 1ol —» Henocpeacrsennoe
crabunusanms ﬂam::lum s Kockeunoe
——— e 4~ AKTHBHbIE TMaccupanie — GopToBbie KIUTI
Y—>» Boprosnie Almtrmue MNaccusnubie  —p TOMMBHLE
YHpaBIACMKIE  yCHOKOMTENHRLE yCIlIOKOHTENbHbIE ~ Bopusinie
pynu UMCTEPHbE UMCTEPHB!
v
+
Pa6ora KHIT na PaGora KNI va
Gonsmux xoaax XOAY M HA CcTONE
v
1/ v v ¥ v + +

Herpaanuwnos- Byns6osas Onrumansnas  Beicokue  Arommas Bansac- Tlaccnsuuiii
uag popma  opma  opma xopriyca Goprosue H 3V THPOBEa  YCHOKO-
Kopiryca MuJCHS  H KOHCTPYKUME noynanyGusie B peiice  HMTENb

nepexpuirii LHCTEPHBL KavykH

Puc. 36. anomeuﬂa;l cxeMa npoGieM M KOHCTPYKTHBHBIX pelneHuHii obec-
neyeHusi paborol KHII B ycroBusix Mops
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8. OTHOCHUTEJBbHAA METAUEHTPUYECKAS BEICOTA
(OIPEAEJIEHHUE 'PAHUYHBIX YCJIOBHH)

OTHOCHTENEHAN HaYalbHAA METALEHTPHYECKAS BRICOTA, KAK XapaKTe-
PHCTHKA NIONEPEYHON OCTONYMBOCTH [2], ARISAETCA MCXONHOM BeIHYHHON
I OTIpe/IeNIeHHH ITIaBHBIX pa3MEPEHUI U IHPOKO UCTIONB3yeTCs MPH pe-
INEHUH MHOIHX 33]1a4, CBA3aHHLIX C OCTOHIMBOCTHIO, HENOTOILISEMOCTERIO
H crabumasanueii cynHa. ITpaBuisHOE ee HasHAYeHUE YXKe HA PAHHKX CTa-
AMAX TIPOSKTHPOBAHMs BO MHOTOM FapaHTMPYET BHIOOp TaKuX TIIABHBIX
pasMepeHuit CyAHa, IPH KOTOPBIX OyAyT YAORIETBOPATHCA TPEOOBAHHKS 110
OCTOMYMBOCTH, HEMOTOILIAEMOCTH M KaukH. Jiis cosnauneix KUIT otHo-
CHTENIbHAs METaLEHTPHYECKas BLICOTA H3MEHAETCS B JOBONBLHO IIMPOKOM
unTepsaie A/B=0,06—0,11 [23], 4To co3naer onpeeneHHbIE TPYAHOCTH
NpH Ha3Ha4YEHUM €€ BEIHYMHEI Ha PAHHUX CTaZIUAX NPOEKTHpOBaHus. J{is
FapaHTHPOBAHHOIO Ha3Ha4YeHUA //B ¥ 0COOEHHO ¢ rpaHUYHBIX 3HAYEHHI:
MHUHUMAJILHO NOMyCTUMOTO (A/B), . 1 MakcumankHo nomyctumoro (h/B),
HEOGXOIMMO YCTaHORICHHE 3aBICHMOCTY OTHOCHTENILHON METALEHTpHYEC-
KOt BBICOTBI OT IVIABHBIX pasMepeHHH H APYrHX XapaKTepUCTHK Cy/IHa.
AHanus BbInonHeHns TpeGoBaHHH K OCTOHYMBOCTH H HEMOTOILISEMOCTH
npumenuTenbHO K KU nokassiBaet, 4T0 Ha HIDKHIOKO MPaHHUILY AOIYCTH-
MBIX npaBwiamMd PervcTpa BeIHYHH NONajaloT 3HAYEHHUA HAYaIBHOM mo-
TNiepe4Hod METALEHTPHIECKOH BBICOTEI IPH CUMMETPHYHOM H HECHMMET-
PUYHOM 3aTOIUIEHHH OTCEKOB (/,), yron KpeHa Npy HECHMMETPHYHOM 3a-
TOILUTEHHUHU OTCEKOB (Glp), KpuTepuil noroziet (K) ¥ NpOTHKCHHOCTh YacTH
JMarpaMMBbl CTaTHYECKOH OCTOHYHBOCTH C MOJOKHTEIBHBIMU Y4aCTKAMK
€ Y4eTOM 3aiiMBaeMOCcTH [42] (cM. Tabn. 12).

Pe3syneTaTe! anamm3a 00BACHAIOTCA:

— HEOOXOMMOCTBIO Y0BNeTBOpeHus Ha KUTI, uMeromux 60ibHoi
9KHMI@X M AOPOrocrosinee 060pyoBaHHe, MOBBINEHHBIX TpeGo-
BaHMi K HEMOTOIIAEMOCTH M OCTOHYMBOCTH, a HMEHHO — 0becrie-
YeHHE JByXOTCEYHOIO CTaHAAPTA HENOTOILISEMOCTH H BhINOJHE-
HHE TaKHUX JK€ HOPM II0 aBapUHHOR OCTOMYMBOCTH, KaK M IS f1ac-
CaXXMPCKOIO CYJ(HA, H TaKUX e TpeGoBaHMUi K OCTOMYHBOCTH, KaK
Y CYAOB OO/,

— OCOOGEHHOCTAMH aPXHTEKTYPHO- KOHCTpYKTHBHOro THna KHUII,
XapaKTepH3YOUIEroCs HATMYHEM Ha CyAHEe IPOJOJILHEIX Niepe6o-
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Ta6bauna 12

TpeGoanns npasui Perncrpa k ocTOHYHBOCTH H NpeAebI
H3MeHeHHs HOpMHpYyeMbIX Besinunn y KHAII

3navenue no Ipenesbl H3MEHEHHA
XapakTepucTHka O6osuaseive, npaBHIaM y KHIT npH pa3maHbIX
PAMEPHOCTS Perucrpa COCTOSHHSIX HATPY3KH
=1
Kpurepuit noroast K >1,5-ms 1,5-3,3
CYJIOB TIOTOzb
MakcuMansHoe neyo
JMarpaMMEl CTaTHUECKOH (Fer)maos M 20,2 0,7-1,6
OCTORYHBOCTH
Tonoxenne MakcuMyma
o Q 230 npu 35-50
JIAarpaMMBl CTATHIECKO#H e, TPAA. 13105 M
OCTOHYHBOCTH
260 npu
Yo 3aKara MarpaMmsl 0, B/T>2 60-73
" rpan. pa3peuaeTcs
CTATHHECKO#H OCTOHYHBOCTH o
yron
MeraleHTp1YecKas BbicoTa Hucnp, M >0 0,54-1,80
Yron kpeHa Ha YCTaHOBHBLIEHCS ~ < 1,5-8,0
[ — 6z, rpan 12
Yron 3axkaTa JquarpamMmbl
CTaTH4EeCKOH OCTOHYHBOCTH (03)osn, TPAA. 255 59-70
npH obneneHeHnn
Yron KpeHa HeCHMMETPHIHOTO
3aTOIUICHHA 10 IPHHATHA Mep 6,p, Tpax. <15 5,515
1O CIPAMIICHHIO
MakcuMaLHOe WieHo
JMarpaMMe! CTATHIecKoi (ler maxh, M 20,1 0,12-1,0
OCTONHMBOCTH [PH 3ATOIVICHUH
TIpOTSDREHHOCTS NONCKHTENEHON
YACTH [JHArpamMMbl CTaTH4ecKod
OCTOHYHBOCTH € YHETOM YInia
3aMBAEMOCTH: >
— NPH HECHMMETPHYHOM TPty chl 220 20-60
3aTOILIEHAH
— IIPH CHMMETPHIHOM 530 47-60
3aTOILICHHH
Merauenrputieckas BEICOTa B M 2005 0,05-1,10
CyJiHa IPH 3aTOIIICHUH

POk, oGpasyroux gBoiHbIe GopTa, B KOTOPLIX pasMelnaercs 6omnb-
1as 4acTh 3a0acOB TOILIMBA, a TAKXKe HANHYHEeM GOJBINOro Ko-
JHYECTRA KPYyNHOrabapuTHBIX AaHTEHH MPH BBICOKOM HaJ{BOJHOM
6opTe ¥ pa3sBUTHIX HAACTPOMKAX, IIPEAONPEAEAIOIMX SHAIUTEIb-
HYIO NapyCHOCTb.
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MyuHuUManbHad HavyanbkHas TMonepeYHas MeTalleHTPHYEeCKas BhICOTa,
HeobxoaMMast JUId YAOBIETBOPEHHUA TpeGoBaHuMit K OCTONYHBOCTH HETIOB-
PEXICHHOTO ¥ aBApHIAHOTO Cy[Ha C Y4eToM obecneueHus crabnnu3annu
MOXET OBITh IPEACTaBIeHa KaK CyMMa 3aliacoB OCTOHYMBOCTH Ha KOM-
NEHCAlMIO Pa3NHYHBIX (PaKTOpOB:

h . =XAh

Jns ycnosus obecredeHus TpeboBaHNi K OTHOCHTENIbHON MeTaleH-
TPHYECKOH BBICOTE NPH CHMMETPUYHOM 3aTOIUIEHHH OTCEKOB (Ah/B)w
MOXKHO 3aMUCaTh:

(h/B)m,.nc=(Ah/B)pa+(Ah/B)“+(Ah/B)yc+(Ah/B)M+(Ah/B)pc. (56)
Jlis ycnosus obecniedeHus tpeGoBaHuM K YNy KpeHa NpH HECHM-

MCTPHYHOM 3aTOILICHHH

(W/B),,, ~(Ah/B) +(Ah/B) H(Ah/B) +(Ah/B) +H(AhIB),.  (57)
Jnsa ycnoBus obecriedeHus TpeGOBaHUH K KPUTEPHIO MOTOABL:
(4/B),,,,~(AhIB)  HAhIB) +(Ah/B) +HAh/B),. (58)

B dopmynax (56)(59) o6o3nayeHo:

- (Ah/B)p;— 3anac OTHOCUTENBHONW METaleHTPHUYECKON BBICOTHI Ha
H3MeHEeHHe OCTOHYHBOCTH CYAHA NPH PACXOMOBAHUH CYIOBEIX 3a-
[acoB;

— (Ah/B),_, (Ah/B),,— T0 e NpH CHMMETPUYHOM M HECHMMETpPHY-
HOM 3aTOIIEHHH OTCEKOB COOTBETCTBEHHO;

—(AW/B), (Ah/B)yc, (AA/B),,, (Ah/B),, ~ TO e Ha KOMIIEHCALIHIO CBO-
60HBIX OBEPXHOCTEH B LIMCTEPHAX KOPITYCa ¥ LIUCTEPHE MaCcCUB-
HOT'O YCIIOKOMTENS Ka4KH [IPH pacieTax CAMMETPHYHOTO H HECHM-
METPHYHOTO 3aTOIUIEHHS M KPUTEPUs MOrobl COOTBETCTBEHHO;

- (Ah/B)pc, (Ah/B)p, (AA/B)_ ~ To ske Ha BHINONHEHHE TpeGoBaHHil
npasui Perucrpa kx aBapuitHoll MeTaleHTPU4ECKOH BLICOTE, aBa-
PHITHOMY KpEHY ¥ KPUTEPHIO OTOJbI COOTBETCTBEHHO.

Pacuers! BenmmuuH (Ah/B) o (AA/B),, (AN/B)_, (AN/B) o (Ah/B), G
TPOU3BE/ICHBI C HOMOIIBIO IPHOMDKSHHBIX POPMYIT TEOPHH POSKTHPO-
BaHHs CY/IOB IPH CPEAHHX 3HAYECHUAX KOIP(PHIIHEHTOB, XapaKTEPHEIX VI
KUIT. TIpn 3TOM C LeJIbIO COKPALeH s KOIMYECTBA PACIETOB H BO3MOXK-
HOCTH IrpadHuecKoro npeAcTaBleHHs 3aBUCHMOCTell 3HaueHus H/T u &
NPUHSTHI IOCTOSHHBIME ¥ paBHbIME H/T=1,85 1 §=0,6, xak cpeaHue 3Ha-
YEeHHS B MHTEpBanax u3sMeHeHus >Tux BemuuuH 1 KUTT (H/T=1,7-2,0,
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6=0,57-0,63 — unrepsan no & onpexaeneH no gopmyne FO.M. Jlapkura
s Fr=0,20-0,26).

Ha puc. 37 nokasana rpaguueckas HHTEpIpETaLWA BRIPOKEHH AN
onpexenenus (Ah/B) ot

(AW/B), =p/B(1—py/pY+Z/B(1 -Z JZ )*Z /B(Z (/7 ~1),  (59)
THe P, Py 2,24 2 o Z o~ METALCHTPHYSCKHUE PA/IUyChl, aNIUIHKATH] [IEH-
Tpa BEJIMYMHBI ¥ LIEHTpa Macc cyaHa npu 100 % 3anacoB ¥ nepej npu-
eMoM xuKoro 6annacra coorBercTBeHHO. M3 rpadmka BUIHO, 4TO Y IIps-
MOOOPTHOTIO CyHa BEJIUYMHA (Ah/B)ps B 3HAYUTEJBbHOHN CTeTIEH! 3aBUCHT
OT IPHHATOH CXEMBI OAIUIaCTUPOBKH, XapaKTepH3YIOLIESHC MOMEHTOM
Hayarna npuema XuaKoro damacra, BelpaxkaeMoit k03¢ dHIHEHTOM pac-
XOJOBaHHS Cy/IOBBIX 3aNIacOB Ha MOMEHT 6a1acTUpOBKH (K. );.

3anac OTHOCHTENILHOM METalleHTPH4EeCKOH BBICOTHI Ha M3MEHEHHUE
OCTOHYMBOCTH Cy/HA TIPH 3aTOILICHUH OTCekoB (Ah/B)_, (Ah/B), w 3anac
OTHOCHTENEHON METalleHTPUYECKOIi BRICOTEI, HEOOXOMUMBII I BBUION-
HeHus TPeGOBaHMH K aBapUHOMY KpeHy (A4/B) ,, 3aBHCAT B TIEPBYIO O'e-
Pelb OT CXeMBl JieNieHHs CyIHA Ha HENPOHHLaeMbIe OTCEKH (CM. pHc. 38).

CyMMapHas Hanbobluas JJIMHa JByX CMEXHBIX OTCEKOB ¥ CUMMET-
puyHOM 3aroruieHun orcekoB KHUIT MoxeT GbITh onpezienicHa o popmyne:

(Ianr)c= um+lpmin' (60)

IpuHAB B COOTBETCTBHH C NpaBmiaMu Perucrpa lpm=3+0,03L HY9TH,

4ro y oreuecTBeHHbix KMIT /[ /1=0,15+0,04, MOXHO 3anucars:
(/,,).=0,18L+3.

Ilp¥ KOpMOBOM WJTH IIPOMEXACY - Al
TOYHQOM PacIoJIOKEeHHH MKO, xa- (”B—)
pakxrepsoM Juis KUII, nponons- 0.07
Hele nepebopku B MKO ¢ nensio ’
obecriedeHuss HEOOXOAUMEIX ILTO- N

9
0,05—— <
manell He yCTaHABNMBAIOTCA WIH 107 \
~ \
\
~
\

(61)

™~

iy

JeNnaroTcs MPOHALAeMBIMH. 0.03 0.5

Kak nmpaBuio, no ycnosusm .
pa3MmemeHus obopynoBaHus »
JUTHHA KaXAO0TO U3 BOJAOHENPO- 29 31 33 BIT
HHUIL[a€MBIX OTCEKOB BHE paiioHa
MKO mosxeT GBITh IPHHATA paB-
HO#H lpm‘.n WiH, Ipu Heobxoaumo-

b~

Puc. 37. I'paduaeckan nurepnpera-
UM 3aBHCHMOCTH (59)

85



(lp.mm)c. [nm Ip.mln 1012 10’1‘1
<> PECHRe P ’// Ip.mm
- ~—
\ § T an NN T an
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(12max)c. (bmax)u. (hmasu.
a 6

Puc. 38. Cxema pestenna KUII nenpouunaeMuiMi nepeéopkamMu:
a — CAMMETPHYHOE B HECHMMETPHUYHOE 3aTOIUICHHE JBYX CMEXHBIX OTCEKOB;
6 — HECHMMETPHYHOE 3aTOIUICHHE NIPH YCTAHOBKE AONOIHHTENBHBIX nepe6o-
POK B ABoitHOM GopTe

CTH, JUIMHA 3aTaliNBaeMoi wacT OOpPTOBOro OTceKa JOBEIEHAa A0
9TOM BEJTMYMHBI YCTAHOBKO! JOMONHHATENBHbBIX HENPOHNLIAEMbIX Tie-
pebopok B aBoifHbIX GopTax (cM. puc. 38). Torma cymmapHas HaH-
Gonbluas AJIMHA JBYX CMEXHBIX OTCEKOB [PH HECHMMETPHYHOM 3a-
TONJIEHUHU OyJeT paBHA (IM)H=21W.". IIpenmonaranocek, 4TO MpU He-
CHMMETPHYHOM 3aTOIMJIEHUU OTCEKH PACIOJOKEHE BONU3H MHJIENS,
T/i€ IKMPHHA CyHa Haubonemas. PacdeTsl NPOBOAKINCH METO/IOM I10-
CTOSTHHOT'O BOAOU3MeleHUA. [1py 5TOM cuHMTaNoCh, 4TO JBORHOE JHO
HE NIOBPEXICHO U HE 3aTaluinBanock. OTHOCHTENbLHAS BEICOTA ABOI-
HOro fHa i /T NpUHMMANack B 3aBHCUMOCTH OT MHHHMAJIEHO JIOMy-
CTHMOH €ro OTHOCHTE/IbHON BMecTUMOCTH W /V U3 ycnoBus pasMe-
LIEHWS B HEM YacTH TONIUBAa U HJIKoro Gammacta. Koagdunuenr
MIPOHHLAEMOCTH OTCEKOB |4 IPHHUMAJICH IPU CHMMETPHYHOM 3aTOII-
jgeuun 0,85 (MKO M cMexHELT OTCEK, Kak MPaBHIIO, IEKTPOCTaH~
Iys), TP HECHMMETPHYHOM 3aToruieHud 0,95 (Kuisle MOMeILEeHuU,
KJIaAOBbIE).
3anac OTHOCHTENILHOM METAalEHTPHYIECKON BBICOTHI HA M3MEHEHHE
OCTOWYHBOCTH CY/HA MPH 3ATOILIEHHH OTCEKOB MOXHO ONpEJENHTh 110
dopmyae: :
(Ah/B) =(Ah/B), H(Ah/B) +(Ah/B) o T(AA/B),,. (62)
3anac Ha M3MEHEHHE OCTOWYHMBOCTH 32 CUET 3aMelaeMbIX rpy-
308 (Ah/B) ,_MoxeT GbITh yUTeH IIpH OIpelelIeHHH (Ah/B),. Ilpu 3TOM
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K K03QGUIMEHTY pacXoAOBaHHUA CYJOBBIX 3allacOB Ha MOMEHT Oai-
JACTUPOBKH (Kpa)6 oJpkeH ObITh npubaBiieH KO3QQUIHMEHT 3aMeia-
eMbIX rpy3oB K =P /P (P_ - KONM4YECTBO 3aMEUIAEMEIX TPy30B B
3aTanJKBaeMEIX OTCceKkax). B pesyinbrare BeIpacteT (Ah/B)pg, T. €. Ha-
JIHYKE 3aMELAEMBIX IPY30B OTPHIATENBHO CKa3bIBACTCH Ha BEJIUYU-
He aBapuAHOH 0CTONYHMBOCTH IIPH CUMMETPHYHOM 3aTorueHuu. [pu
HECHMMMETPUYHOM 3aTOIJIEHUH 3aMelljaeMble Tpy3bl, pa3MellaeMble
B 6opTax, yMeHbIIAOT BeauYHHY (Ah/B) po> T- €. OKa3bIBAIOT MOJI0-
XKHUTeabHOe BauAHue. [Ipu pacueTax Bennuuna (Ah/B), npuHUMaiach
PaBHOH HYNIO B IPEANONOKEHMH, YTO IPH CUMMETPHUIHOM 3aToIle-
HUY pucTepHsl B MKO M 351eKTPOCTaHIMHA OTCYTCTBYIOT. J{nd He-
CHMMETPHYHOTO 3aTOIIEHHs 3HadeHue K CHMXKAEeTCs C pOCTOM (KPS)G
U [pH KP3=0,9 xo3¢punuent K _npaktuueckd paseH 0. ITpu K ,<0,9
XapakTep y4yeTa 3aMellaeMbIX Ipy30B, 3aBHCALINX OT HPHHATOM cXe-
MBI pacnpeeleHHs U pacCXOA0BaHMs CYNOBBIX 3al1acoOB, 3aTPyAHEH U
BeJM4uHa (AA/B), ¢ MOrpemHOCThIO B 6€30NaCHYI0 CTOPOHY MOXET
6biTh IpUHATA paBHO# 0.

3amac OTHOCHTEJBHOM MeTalleHTPHYEeCKOH BBICOTEL HA M3MEHEHHe
OCTOHYHBOCTH NPAMOCTEHHOTIO (THIA IOHTOHA) CYAHA, a TakKe 3anachl
Ha M3MeHeHHe ¢GopME! U JuddepeHTa MOXKHO NPEICTaBAUTh B BHIE!

(AK/B) =AZ_[B+Ap /B, (63)
(AIB)=AZ [B+Ap /B, (64)
' (AWB),=AZ, /B+Ap /B, (65)

Ipu cnmmerpuudoM 3aroriernn MKO n cMexHoro orceka qugde-
PEHT Cy/iHa IOBBIIIAET aBAPHIfHYIO OCTOHYMBOCTB 34 CYET BXONA B BORY
Golee MONHBIX KOPMOBBIX BarepaHHHH. TakuM 0Opa3oM, IPU CHMMET-
PHYHOM 3aTOIUIEHHH paccMarpHBaeMbIX oTcekoB (Ah/B) » OTPHLATENIbHA
H, KaK ITOKa3bpIBAIOT pacyeThl, ee BesmuuHa s KU Moxet 6bITh NpH-
aata 0,01. IIpy HECHMMETPUYHOM 3aTOILIEHHH OTCEKOB, PacIlONOMKEH-
HbIX BONIU3U Muzens, (Ah/B) p MOXKET ObITh IIPUHATA PAaBHOM HYMIO.

Ha puc. 39 npubesacHa rpaguraeckas HHTEprpeTalis 3aBUCUMOCTH (62)
JUT CHMMETPHYHOTI0 3aroiuieHus apyX orcexoB KT 1, paccunTaHHasi P yka-
3aHHBIX BbIIIE JONYIIEHUsIX B HHTepBale oTHOmEeHU D/L=100-200 1/M.

3anac OTHOCHTEIbHOM METALEHTPUYECKOH BBICOTHI Ha o0ecrieueHu e
CyZAHOM TpeGoBaHuit paBMI Pernctpa x KpUTEpHIO TOTOJIbl MOXHO MpeA-
CTaBUTh
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0,05

(AHWB)=3,03(KIB)M, /D+A, . (66)

HHTteppeTanus 3aBHCUMO-
ctd (66) npecTaslieHa Ha Ipa-
tuke puc. 40.

3amac OTHOCHTENbHON Me-
TaleHTPHYECKOH BBICOTHI HA
KOMITEHCAI[HIO CBOGOJHBIX MO-
BEPXHOCTEH B HUCTEpHAX KOp-
Hyca MOXKHO ONpeNeNdTh IO
dopmyne:

3 =059

01—
~ 05 —T

K
a/

0,03
—-—/

-t

2,9 3,1 33 BIT

Puc. 39. I'paduyeckas uHTEpnpe-
Tauua (62)

(Ah/B) =(Ah/B) /11 ~ K )n,) 67)

‘TAe (Ah/B)uloo — 3anac OTHOCHTENbHOH METalEHTPHYECKOH BHICOTHI Ha

KOMIIEHCAUHIO CBOOOXHEBIX NOBEPXHOCTEH B LHCTEPHAX KOPMyca CyaHa
npu 100 % 3anacos, pasHbii A KT 0,005+0,002.

JU1s ynpolueHMs pacyeToB NPHHUMAIOCH (Ah/B)pc=0,003.

I'paduku 3asucumocreit (4/B), . wu (h/B),, 1o gopmynam (56) u(58)
6e3 yueTta 3aacoB OTHOCHTENBHON METAllEHTPHIECKON BbICOTHI Ha CBO-
GonHble MOBEPXHOCTH B TACCHBHOM YCIIOKOHMTENE Ka4KH [IPEACTABIICHbI
Ha puc. 41. ITyHKTHpPOM HOKa3aHbI y4aCTKH KPHBBIX, COOTBETCTBYIOIIIHX
3Ha4CHUAM A/B MeHbIle JOIyCTHMBIX MPH YKAa3aHHBIX (Kpa)e.

OObnacTh 3HaYeHHUH, Nexanias Ha PUCYHKE HHXKE OrpaHHYHTEIBHBIX
KPHBBIX IpH (Kp3)5=0’5’ cooTBeTcTBYeT TeM Bapuantam KHUII, Ha xoto-

Ak ) 5 pble HeOOXOIUMO PUHMMAThL
B /x : TBEpPABLHA GaILIACT, MOCKOJILKY
0.07 // }Kv'-=°’9 npuem xwuzKoro 6aiacta 1o

b T A u3pacxogosanus 50 % cyzno-
=104 // 1 K =05  BPIX 3al1aCOB /i1 BHOBb IIPO-
0,05 150"/"' — J ’ €KTHPYEMOro Cy[Ha Hexelna-
0.03 200 pd / tened. O6nacth 3HauYeHUH
’ 100 //7 (Ah/B), ., Nexaast MEXTy Or-
150 L —20 PaHUYHTETBHRIME KPUBLIMH B

29

W
5

1 33 35 BT HMHTepBae (Kp)6=0,5—0,9, on-
penenser BapuanThl KHII,
6amacTupyeMele B pefice npu

pa3nuIHbIX Ko3ddurueHTax

Puc. 40. I'paduyecican unTepupera-
uus (66)
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A
() ™~ P=100
0,12 : / .\_ = ~ :
’\g = ‘k-‘—— B )min. c ,
Sy [~ T T 150 | ¢ (Kpo)=09
~’ -—— L ___200

0,10

-

0,08

-~
——
4

h D_ :
\& 11—50100 — 200 l |
0,06 —~= '\\\‘:\<; Ag,//‘ ‘ J (K;,-a)°=:0,5

. — .~ i

Puc. 41. 3apucamocrs (4/B),, w (4/B),, or B/Tu (K )

e — - —

(K.,)s- Y, HakoHer, o6macTe npu (KP3)520,9 cooTBeTCTByeT be3bannact-
HeiM KHIL.
JUtd HeCHMMETPHYHOTO 3aTOIIEHHS OTCEKOB MOXKHO 3allHCaTh:
(AK/B) ;=57,3/8 vIV'y /B [1+s/(S - )], (68)
rae V' u S — obbeMHOe BOROM3MeEllieHUE CY[HA W IUIOM@AhL BaTePIHMHIU
COOTBETCTBEHHO;

v, ¥,» $— 00BEM 3aTAIIHBACMBIX OTCEKOB, OTCTOSHUE LEHTPa 00beMa
ot JI1 v nnomanas noTepsHHOM BaTEpIUHUM COOTBETCTBEHHO.

C yuetom 3aBucuMocTH (68) BeipakeHne (57) moxkeT ObITh NpesicTas-
JIeHO B rpaguyeckoii popme, kak moxasaHo Ha puc. 42. U3 rpaduka Buj-
HO, 4TO YMEHBIIIEHHE OTHOCHTEJILHOTO OTCTOSHHSA IPOJONIBHEIX NTepedo-
pok oT Gopra b /B NONOXHTENEHO CKa3biBaeTcA Ha (AK/B),, . . Ectb pe-
KOMEH/IAI[iH OTpaHUYEeHUs BeJIMYHHEI OTHOCHTENBHOTO OTCTOSHUS OpO-
AosbHBIX niepebopok ot Gopra b /B=0,1 [42].

Ecnu (W/B),,,  6onewe (W/B) . wu (h/B),, ., TO Ha CyAHE I CHIKE-
uust (h/B),,,,  HYXHO yCTPaMBaTh NEPETOKH.

Bonpocsi 06opynoBanus KHWIT naccHBHBIM yCIIOKOMTENIEM Ka4yKH pe-
LIAIOTCS U3 YCIOBUsA obecnieYeH s IPUEMIIEMEIX IIapaMeTpoB Kadkd. Ecim
no tpeboBaHuAM cTabUIM3aLMH HE0OXOKMMa MacCHBHASA YCIIOKOHTENb-
Haf LMCTEPHA, TO 3HAYeHHS MHHHUMAIBHO JOIYCTHMOH OTHOCHTENBHOH
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Pnc. 42. 3asncamocrs (h/B),,, , ot B/T, & )e b /Bu D/L

MeTaleHTPHYECKOH BLICOTHI, MOMyUeHHble 10 dopmyie (56), AOKHEI
65ITh yBenmuueHsi Ha 0,01-0,03. Bug pabouei xKuaKOCTH MaCCUBHOIO yC-
NOKOMTENN Kauk¥ (TOILIMBO MM 3a00pTHaA BOAA) ONpeNe/seT MOMEHT
ero OTKJIIoueHHs. ECIIH YCIIOKOMTENE 3anoNHAeTCs TOIUIMBOM, OH 00BIY-
HO oTkmoyaercs npu K >0,7 (npu IByXypOBHEBOM YCIIOKOUTENE BO3-
IQyIUIHBIE MOAYIIKA CTPABIUBAlOTCA, a TOILTHBO IPH HEOGXONMMOCTH Iie-
peKayuBaeTCcs B TOIUIMBHbIE UCTEPHBI). B 3TOM ClIy4ae MOXHO CYHTATh,
uro npu K >0,7 (Ah/B)y=0.

ITpoTsieHHOCTh 4aCTU AMArpaMMbl CTATHYECKOH OCTORYHMBOCTH C NO-
JIO)KUTENBHEIMA yYacTKaMU BO MHOTOM ONIpefieNideTcs BEMMYMHON yria
3aMBaeMocTH. C 3TOH TOYKH 3peHNs HKeNaTelIbHO 9T00k! Bepe3kl B IIaly-
6ax (Tpansl, IAaXThl CXOIa M T. I1.), 4epe3 KOTOPhie BO3MOXKHO NONaJaHue
BOJBI BHYTPb KOpITyca Cy[Ha, pacrojaramch Kak MOXKHO GmKe K fAua-
METPATIbHOM ILIIOCKOCTH. :

Taxum 00pa3oM, IpH BEIOOpE INIaBHBIX pa3sMEpPeHMIl Ha PaHHHX CTa-
AMAX TIPOEKTHPOBAHMA MUHMMANBHO JOMYCTHMAast OTHOCHTENIbHAs MeTa-
nenrpuyeckad Beicota KMIT moxert 65ITh onpeneeHa B 3aBHCHMOCTH OT
otowenuit B/T, D/L, b /B u xoagdunuerHTa (KN)G.

MakcuManbHO JOMyCTHMbIE 3Ha9eHUS (h/B) _ onpenensiorcs us yc-
nosus obecnieyenus TpeGyeMbIX NapaMeTpoB GOPTOBOR Kauku: aMIUId-
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TyAbI O, neproja T ¥ yCKOpeHHui a.

Hns onpenenenus (4/B) , wu (W/B)  MOryT OBITH HCIIONB30BAHbI
tdopmynel (54) 4 (55), 3anUcaHHbIE OTHOCHTENLHO A/B.

HAns pacueta (W/B), ,  MoxeT OITb HCTIONB30BaHa GopMysa:

8,...=57.3a(t/2m)*2/B, 69)

KOTOpast Takxe ¢ nomolbio popmya (54) u (55) AomxHa GBITh BeIpaXKeHa
OTHOCHUTENLHO A/B.

Ha puc. 43 nana rpajuueckas MHTEpNpeTauys 3aBucuMocreii (A/B),
ot D/L n B/T, paccuutannbix npu 8, =0,6 nns 6=10° t=13c u a=0,1g.

W3 rpadrka BUAHO, YTO NP NPUHATHIX 3HAYCHHAX AMILTATY/IEL, Ii€-
pHOAa ¥ yCKOpeHH# HeOGXOAMMOCTh ydeTa yCKOPEHUH BO3HUKAET TOJb-
ko nipy 3uadenusx D/L>180-190 t/m. O6nacte rpaduka, orpaHH4eHHas
oceio (A/B),  u xpusbiMu (h/B), ., onpenensiet sapuanTsl KHII, Ha ko-
TOPBIX HeOOXOAMMO 06OpyIOBaHHe YCIIOKOUTeNeH Kauky, a 061acTk rpa-
¢uKka, orpannyeHHas ocelo D/L v xpuBbiMH (h/B),, . ., — BADHAHTHI CY/OB,
r€ YCIOKOHTENH Ka9KU HE HY>KHBI.

GO,

0,12

@)

]
0,10 4
0,08

0,06

A

0,04 :

50 100 150 200 D/L, T

Puc. 43. ['papuueckas unTepnperauus sasucuamocreii (4/B)__or D/L u B/T
10 Pa3IHYHBIM KPHTEPHSIM XapAKTEPHCTHK KAUKH.
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9. BLIBOP IVTABHBLIX PASMEPEHHI

IIpu onpeJeneHNH NEMEHTOB IPOEKTUPYEMOTO CYHA UCTIONB3YIOT
J(Ba METOZa: METO/l NOCHeJOBaTeNbHEIX NPHOIKEeHNH U METO]| BapHa-
1uif. OTH MeTOIBI He HCKIIFOYAKOT APYT APYra, a 4acTo AononHsiotr. [pu-
MEPOM TOMY MOXET CIIy>KUTh BHIOOp INIaBHBIX pa3sMepeHuit cylHa ¢ ro-
MOIIBIO MOCTPOCHNUS COBMEILIEHHOTO rpad)ika IeMEHTOB H XapaKTepHc-
Tk cynHa (CI'D u XC) [9], [10], [39]. CI'3 u XC upencraenseT coboit
HOMOFpaMMY CETYaTOro BUJIA, I03BOJIIOLIYIO ONpPeNeNnUTh 001acTh BO3-
MoxHbIX pemenuii (OBP), oTHocsmIyIocs K BapUaHTaM CyHa, OTBE4alo-
UM TpeGOBaHHAM TEXHUYECKOTO 3a/{aHusl, IPABHIIAM 10 OCTOHIHBOC-
TH, HENOTOIIIEMOCTH, MOPEXOAHOCTH M JPYTMM KadecTBaM cyaHa. Co-
BMeEILEHHEIH rpaduK IMO3BOMIAET HATAHO BRJICIUTH ONTUMAIBHEIH Ba-
pHaHT cyaHa no npuHaToMy kputepmo. Koncrpyxrusso CI'O u XC Mox-
HO NPEACTABHTE COCTOALIMX U3 ABYX JacTel: CETKH COBMEINEHHOIO Ipa-
¢uka (a1 He 3aTEHEHHS TIOC/IEAHEr0 MOKET He CTPOUTHCA) U HaHECEH-
HBIX Ha CETKY NpeAeNnbHO AOMYCTHMBIX BermauH (I1/IB), xapakTepusyo-
LIMX BhIIIETIEpeUHCIIeHHbIE KadecTBa cyHa i obpasyroumx OBP. OcHos-
Hoit ocobennocteio CI'D u XC, onpepensieMoii criocoboM ero nmocTpoe-
HUSA, ABJSETCS COOTBETCTBHE MOGOH TOUKH, Jiexallieif Ha mone rpaduka,
YPaBHEHHIO IIaBy4€CTH IPH MOCTOAHHOM BOJOU3MELIECHHH:

D =y x OLBT, (70)
Tae Y, K, — IWIOTHOCTB 3a00pTHOH BOJBI M KOIPPHULUMEHT, yJUTHIBAIOLIHH
BBICTYTAIOIIME YaCTH KOPIyCa CyAHA COOTBETCTBEHHO.

Buapl cOBMEIIEHHEBIX IPaMKOB AMEMEHTOB ¥ XapaKTEPHCTHK CyAHA H
METOAMKH HX HOCTPOEHUA Pa3sHOOOpas3HbI, Kak B OTHOINEHUH BbIOpaHHOH
KOOPAMHATHOH CHCTEMBL, TaK U NPENe.ThHO JOIYCTUMBIX BENMYHH, U 3aBH~
CAT OT THNA CYAHA, /Ul KOTOPOro OHHU CTPOSTCH, ¥ OT HHAMBHAYAIBHBIX
(BKyCOBEIX) 0COOEHHOCTE} KOHCTPYKTOPOB, IPUMEHSIOUIMX TOT METOX
BBIOOpA IMaBHEIX pasMeperuit. CI'D u XC moxer ctpouTtses B 6e3pasmep-
HOH WM B pa3MEpPHOH KOOpAMHATHOH cucTeMe, BEIOOP KOTOPOif HMeeT oIl-
peneneHHEIR Joruueckuii cMmebica. Tak, And psaja THIIOB CyAOB Ha PaHHUX
CTajiuAX NPOEKTHPOBAHMS IPHHUMAIOT HAUGONBIITYIO ROMYCTHMYIO IO Y-
JIOBHAM SKCILTyaTalluH ocaKy 1"y BapbHPOBAHHE €10 Ha JanbHEHIINX CTa-
IVAX He IPOU3BOJIAT. B 3TOM Cilyyae BbIOMpaeTCs KOOpAHHATHAA CUCTEMA
(L/B, 6). JIns HEKOTOPBIX TUIOB CYAOB YIAeTCs BEIOPATh O YCIOBUAM 00-
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meii KOMIIOHOBKH ONTHMANBHYIO IMHY cyJHa L u Jjanee ee Lenecood-
Pa3sHO NPUHATH NOCTONHHOM U rpad)uK CTPOUTH B KOOPAMHATHOM CHCTe-
Me (B/T, 3). Kpome Toro, npu BeIGOpe KOOPAMHATHON CHCTEMBI IIPUHUMA-
€TC4 BO BHUMaHH€ BIUsAHHE COOTHOMICHH IMIaBHBIX pa3MepeHHit Ha Mope-
XOJiHble KaiecTsa cyHa. OTHonieHue L/B B U3BECTHOM CTENEHH XapaKTe-
PH3YET XOAKOCTb CyAHA, U rpadux B KoopAuHaTHOI cucteMe (L/B, 8) Mo-
*KeT ObITE PEeKOMEHIOBaH NPH MPOSKTHPOBAHHH CYXOB C MOBBIIICHHBIMH
TpeboBaHusAME No xoakocTd. OtHOIenne B/T 3HauUTENbHO BIMAET Ha
OCTOHYHMBOCTE Cy/{Ha, H KOOpAUHAaTHas cuctema (B/7, 6) arnseTca Gonee
JIOrMYHO# NPH pellieHAH 3a]1a4 JUIA CYHOB, Y KOTOPBIX BEINOIHEHHE Tpe6o-
BaHH 110 OCTOHYMBOCTH ¥ HENOTOILIAEMOCTH CYILIECTBEHHO BIMACT Ha HX
IKCILTyaTaliMOHHO-2KOHOMHYeCkHe IoKa3aresd. BeIOrpas KoOOpAMHATHYIO
CHCTEMy CllelyeT YUHUTBIBATh, YTO IIPH NOCTOSHHOM 7" (KOOpJAMHAaTHAs CHUC-
Tema L/B, 6) nameHsioTca L 1 B. B 370M cilydae NOrpelHocTh JONYIEHNUS
0 MOCTOSHCTBE BOAOHU3MEILIEHUS MOXeT onpefenatecs B 0,6—~1,0 % otHO-
CHTENBHO Ipy3onogbeMuocTH (onbrt paciera CI'D M XC wis Tankepa [9]).
Ilpu mocrosanHoM L usmenstorca B u 7. B 3ToM ciiy4dae NOrpeliHoCTh 3Ha-
YHUTENbHO YMEHBINAETCS, YTO OCOOCHHO BaXKHO [UIA CYJOB, HE IEpEeBO3s-
IOMX I'PY30B, a CTAIO ObITh H HE MOTYI{MX MX YMEHBIIATE IIPH HETOYHOC-
TAX ONpEAENeHUsA BOTOU3MEIIECHHS.

Ipu He06XOAUMOCTH OLIEHHTH BIUAHKE L Ha XapaKTePHCTHKH Cy/Ha
1pu BeIOpaHHO# koopauHaTHO# cucteme (B/T, §) MOXHO NOCTPOHTH 2—3
COBMEUIEHHBIX rpadHka ¢ pa3NMYHLIMHA 3HaYEeHHAMHU L H OTKOPPEKTUPO-
BaHHOM JUIsl K&XIOTO Cllyyas BETHIUHO# D .

CewmelicTBa KPUBBIX CETKH COBMEIIEHHOTO rpaduka B KOOPAMHATHOM
cucteMe (B/T, §) pacCUMTBIBAIOTCA O GOpMynaM:

— ceMeliCcTBO NOCTOAHHBIX WHPHH (B=const):

B/T=vyx 8B*L/D,, an
— ceMeiicTBO NocTOAHHBIX 0caok (7=const):
BITH(D /L)y x, ST (72)

Tax xak paccYUTaTh NUHAH TIPEAEIBHO AOMYCTHMEIX BEIMYHH IS
HETIOCpe/ICTBEHHOrO HX HaHECEHUA Ha COBMEINEHHBIH rpaduk He Bceraa
yZaeTcs, TO pacCYUTHIBAIOT U CTPOAT BCIIOMOTraTelibHble rpauky, ¢ Ko-
Topeix nuHuu I1/IB nepectpausaror Ha CI'D 1 XC. [Ipouecc pacuera u
IIOCTPOEHHUs BCIIOMOTaTelIbHLIX H COBMELIEHHBIX rpadMKoB CylIecTBEH-
HO ofnerdyaer ucrnoins3oBanne IBM, paspaGorka mporpaMm s KOTO-
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phix TpebyeT MaTeMaTHueckoi hopmanm3auy 3a1ayd. CTpyKTypHas cxe-
Ma ompezneneHus riaaBHbix pasMepenmii KUIT ¢ nomompio CI'D u XC
npeAcTaBieHa Ha puc. 44, a IOCIEN0BaTEILHOCTh PAacyeTOB Ha puc. 45,

Bri6op rnaBHBIX pa3sMepeHHi HauUHAETCA C ONpeHeNieHHUs 3leMeH-
TOB H XaPaKTEPHCTHK OIIOPHOIO BapHaHTa. YacTh U3 3THX XapaKTepHc-
THK B JalbHEHIIEM [P NOCTPOEHHH Irpaduka NPHHAMAETCS TOCTOSH-
HbIMH, Hanpumep Du L.

B cootBeTcTBUM ¢ TpebOBaHUAMH TeXHU4ECKoro 3axanus (T3), oro-
BapuBatomero 4, 4, R, v, v, n_, Ha OCHOBE aHau3a 06beMa yCTaHaBIH-
BaeMOro 060pyI0BaHHS H HCCIIEIOBAHMSA NIPOTOTHIIOB ONpPEAENAeTCs CyM-
MapHasi JUINHa NPOSKUWH PaJuycoB 0OOMeTaHus KpymHorabapHTHBIX aH-
TEHH Ha IMaMeTPANbHYIO IIOCKOCTE LR ( Ha paHHUX CTaJUsAX IPOEKTU-
poBaHHs 32 LR, MOXHO NPHHATH CyMMy ra0apHTHBIX pa3MepoB aHTEHH
IO JUIMHE CYJHA), @ TAKXKE XapaKTePHCTHKN apXHTEKTYPHO-KOHCTpPYK-
TUBHOTO THIA CyAHAa U cxeMbl Gannactuposku: K, 4, (K )6 H OTHOIIIe-
uus L/B, B/T, H/T. [lanee HeoGXoauMMo onpe,uenwrs D. lIns[ PpaHHHX
CTagufl NPOEKTHPOBAHMS ONTUMAIBHBIMA INIaBHBIMH PasMepeHMUsMH
06010 Hay4HO- HCCIIENOBATENLCKOTO CyaHa H B ToM uucie KHIT anpu-
OpHO MOKHO CYMTATh TAKME Pa3sMEpEHHs, IPH KOTOPBIX CYIAHO HMEET HaH-
MEHpIllee BOAOHIMELICHHE N CTIOCOOHO BHIMONHATEL BCE MOCTARICHHEE
nepes HUM 3aa94 NpH YAOBIETBOPEHHM TPeOOBaHUAM K OCTOINIHBOCTH,
HEMOTOMNIAEMOCTH, XOAKOCTH, MOPEXOAHOCTH, BMECTHMOCTH M T. Il. J[jis
oredectBeHHbIX KUII CBA3b BOMOU3MEILEHNS C IMaBHBIMHA Pa3sMepeHHs-
MM MOXKHO IIPEACTaBUTE B BUAe [43]:

D=K,LBH+P_. (73)

3aBucuMocTs k03 uruenta K, OT COOTHOHOIIEHHS [MABHBIX pas-

MEpeHHii NpeACTaBleHa Ha rpaduke puc. 46 U MOXeT GbITh alpPOKCH-
MHPOBaHa BEIPaXKEHHEM

K,=0,286L/BH+0,2. 74)

Ecnu nna KAIT kopnyc cynHa IpoeKTHPYETCs Cliel{MalbHO, TO npo-
€KTHPOBIMK JOJDKEH CTPEMHUTHCH K TOMY, YTOOHI Bce TpeGoBaHMS,
NpeabsBAAEMBIE K Cy[HY BBIIONHANUCE 6€3 IpueMa TBEPJOro H IoCTo-
AIHHOI'O JKHMAKOTO 6ajinacTa, T. e. P, =0. Torna ¢ yuerom (74) dopmyna
(73) npnoGpeTaer Bux;

D =0,2LBH+0,286L> (75)
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Texumueckoe saxanne
Tpebosanms TIpasusna
HopmarusHiie JOKYMEHTE!
OnbiT JKCINyaTalsH
‘ Muzens
Ynpomensas MaTEMaTHYeCKat | —p Hoc
MOZIEND KOpITyca CyaHa Kopma
HagcTpoiixa
}IBo;“moe AHo
Yirponiennas cxema —
BHYTPEHHETO JCHCHUA KOPITyCa Tonepeynrie nepeﬁopm
TpoxonsHsie nepebopku
Cxema paciipe1elicHHs TOTUIHBA
Ynpontennas Mozxens > H Gaacra
IKCIUTYRTALAK CY/BA TNopazok pacxoioBanus TOMMBA
OpsA0K npHeMa Gamiacta
J ¥
MuuBMansHbIC!
BOJOHIMEIEHUE,
Kpnrepitn siGopa ——p|  CTpOMTENEHAL CTOHMOCTH,
Orrrumasroro Bapuanta IKCILUTYaTALHOHHEIC PACXOZBL,
KOMPOHLMEHT IPHBE/ICHHBIX 3ATPar
¥ ¥
KommuiexcHas noruyeckas Al
- e MAPaT pacyeTa
BuecTHMOCTb, OCTORYHBOCTS,
Tposeaentne pacaersl HENOTOIUIAEMOCTD, Ka4ka,
XOIKOCT
! v
061acTh BO3MOXHBIX pemcnm‘i I el CosMemeHHbiH rpa¢;ﬂ(
IEMEHTOB H XaP4KTEPHCTHK
Onpepenchne ONTHMANLHOTO |
BAPHAHTA cynsa

Puc. 44. CTpyxTypHas cxemMa onpeje/ieHus IIaBHEIX pasMepennii KHIT
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Tpebosanus T3
(MCXOAHBIE JAHHEIE)

L/B, BIT, HIT

v v
(Crmr] Gl B e

Puc. 45. TlocnenoBaTeILHOCTHL pacueTa raBHbIX pasmepennii KUIT

W3 dopmynsl BUAHO, 9TO IS CHUXKEHUA BOJOU3MELICHUS CEAYET
YMeHBIIaTh KyOuueckuli MOAYNb U JUIMHY cyaHa. BMmecTte ¢ TeMm cle-
AyeT YYUTBIBATH, YTO BHIOOp JIMUHBI CBA3aH ¢ HEOOXOAMMOCTBIO pa3s-
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MEIECHHA Ha CyHe KpynHoraba- K,

putHbIX anTeHH KHII, obecrieue- 0,5 % x
HHEM JIOCTATOYHBIX YIWIOB X 06- 04 S X
30pa U ¢ y4eTom obecnesenus O

" 0,2
HeOOXOANMO# 3JIeKTPOMArHHT- _

HOH COBMECTHMOCTH paJuOTeX-
HHYECKHX cpeacTB. CTaTHCTH-
qeckas 3aBUCHMOCTb JUIMHEI CY -
Ha OT CyMMapHO# JJIHHEI POeK-
uu# paguycoB o6meTanus (R ) Ha AMaMETPaNbHYIO TUIOCKOCT Ui
oteyectBeHHbIX KHIT nokxasana Ha puc. 47.

3aBHCHMOCTE aNTIPOKCHMHpYeETCs (opMyIIoi:

L=1,3ZR +85. (76)

Kax n3BecTHO, 3Ha4eHUs QJIMHEI CyJJHA B ONpeJIeNICHHON Mepe CBA3a-
HbI TAaKXKE C BEIMUHHOM TPAaHCIIOPTHOIO MOMEHTA CyIHA:

L=K (D v)'?, a7
rae K — xoapduumMenT, 3Ha9eHHs KOTOpOro Juis oreuecTBeHHbIX KHII
paBHEI 2,3+0,16.

Taxym 06pasom, 3a onrrumManbHyto Juiiiy s KT moxer GbITh DPUHSTO

HanboNbilee 13 3HAYEHNH L, Onpe/ieIeHHbIX [0 ABYM MOC/IeAHAM GopMyiam.
Ko3($puLHeHTs HOMHOTH MOKHO ONPENENHTD M0 CTATUCTHIECKAM

dbopmysam:
8, =0,74-0,59Fr — dopmyna IO.H. Jlapkuna [25]
a=0,65_ +0,39 (78)
B=0,36 8/at+0,646 a9
Bri6op BeicoTHI 60pTa CRBA3aH ¢ 00ecneueHneM HEOOX0AUMOl BMeC-
THMOCTH M 3anaca ruasydectu KHI1. s MUHMMaNBbHO Oy CTUMO OT-
HOCHTENbHOH BHICOTEI 60pTa 10 BepxHeif nanyObl O YCIIOBHAM BMECTH-

04 05 06 07 LBH,

Puc. 46. 3aBucumocrs K, » OT OTHOMIe-
uus L/BH

Lyn,M

4

MOCTH MOXKHO 3allHCaTh: x
H_|T=(W/V-K =, (80) : v
180 <
e W,/V — MUHAMANBEHO JOIYCTH- ~
Masi OTHOCHTENbHas CyMMapHas 140 =q

BMECTHUMOCTE CYAHa,; J*ﬂ/l
100
K, — k03¢ puLUHEHT Pa3BUTOCTH 20 40 60 80 ZR,wM

HaZICTPOHKH; Puc. 47. 3aBucamocts L oT IR,
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d/oL — koI PHIHEHT BEPTHUKANLHOM HOJIHOTHI CY/{HA.
Pemenne ypapaenus smectumoctu st KT nokassiBaer, 410 OTHO-
wende W /¥ MOXHO NpeJCTaBUTh B BHAE CYMMBI:

WJV=(WIV) H(WIV),H(WIV),+ (WIV),, t1))
tie (W/V),— oTHOCHTENbHAA BEIHYHHA BMECTHMOCTH, 3aBUCALIAA OT -
HBI, BOJOM3MEILEHHNS, YHCIEHHOCTH KUIaXa U SKCIECAUIHY, pPaBHAs:

(W1v)=(292+0,03n_— 21240/L)L/D;
(WIV), — orHOCHTENBHAS BENHYHHA BMECTHMOCTH, 3aBHCALLAL OT BOJO-

M3MEILUCHHS, YMCIIEHHOCTH IKHIIaXa ¥ SKCIIC/IHIIMH M aBTOHOMHOCTH CyJi-
Ha, paBHas: ’

(WIV),=(33,4+0,02A)n_/D;
(W1V), — oTHOCHTeNbHAs BENMYHHA BMECTHMOCTH, 3aBUCALIAs OT BOJO-
H3MENIEHUs U CKOPOCTH XOJia, paBHasi:
(W1V),=2,44-10°(v/D)*»+0,15;
(W1V), — oTHOCHTeTbHAs BEIMYHHA BMECTHMOCTH, 3aBHCALIAsA OT K03¢-
GULKEHTOB yTHIM3ALMH BOAOM3MELIEHHSA N0 CYAOBBIM 3aI1acaM H pacxo-
J0BaHUA CYOBHIX 3allaCOB Ha MOMEHT OalTacTHPOBKH, paBHAs:
wiv)y 4=n3[2—0,6(Kp3)6].

MuHNMaNBEHO ONYCTHMasi OTHOCHTEbHAS BRICOTA 0OpTA [0 Taly-
051 nepe6opok MOXKET GbITh ONpEAEieHa B 3aBUCHMOCTH OT MAKCHMAJIE-
HO¥ OTHOCHTENBHON JUIMHBI ABYX CMEXHEBIX oTcekoB 1 /L u oTHOCH-
TenbHOM aGCLUCCHI HX LEHTPOB 06bemoB X1 /L:

— AN IPOMEXYTOYHOTO pacronoxkenus MKO ( [X1 /2=0,16-0,24):

2max

H_/T=(1,96 pl, /L+0,61)(2,12 Lx1 /L +1,3), (82)
— Juist kKopMoBoro pacnonoxenus MKO ( Ixi/L =0,32-0,40):
H /T=(24AT W,  /L+0,51)(2,93-3,33 Ix] /L), (83)

Jls uHTEepBana Ixi/L =0,24-0,32 3na4enus H_/T MOXHO BBIHACIIUT
no ¢opmyine (83), mpunss Ix1/L=0,32.

MuHuMansHOE YHCHO APYCOB KOPIyca CyAHa ONPEAENAETCA U3 Bhl-
PaKEHUA:

n, ~HT-h /DTIh, (84)
NPH OKPYITIEHUH NOTY4EHHON BETHYMHEI 1 JI0 LENOro YHCna B Golb-

1ryio cropony. B popmyne (84) H/T Gonbinee U3 3Ha4CHHH, Oy 4aeMbiX
no ¢opmynam (80) unu (82), (83).
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OrtHocHTenbHag BeicoTa asoitHoro aaa KHIT moxer ObITh HalineHa

no ¢opmyne (1):
B T=(L243W [ V+CH)*-C,
rae W, /V=0,253-0,1 86(K.,,)s
C=-0,35_-0,149.

3uauenns h, /T, nony4ennsie no ¢popmyne (1), He ROKHBI GBITE Me-
Hee MnoNy4yaeMsbIX no gopmyne (4) wiu 0,65 M.

YTouyHeHHas BbICOTa 60pTa 20 BepXHell nayObl, oTBeyaromas yclo-
BUAM BMECTHMOCTH, IIABY9YECTH M BHYTPEHHETO pa3jefieHus Cy/Ha 10
BBICOTE Naly0aMH U BTOPLIM JTHOM, BEIPA3UTCA: :

H =hn_ +h

Bn T spk  an’

Ocanxa o yc/ioBHUAM MIaBy4eCTH:
T=[(D/L-B/T)ly x,31*. (86)
[Iponssepenue BH,  ¢dopmynst (75) B nepsoM NpubaMKEHHH MOXET

ORITE OTIpesieNeHo;

BH _=(B/T-H_/T)/((L/B-B/T-1/L). 87
Taknm o6pasom, o popmyne (75) moxer 6bITh onpeneneno D, u
Ranee (WJ/V),(H JT),T,(n_),(H ), B, Ilpa rocTHXeHHH AOMYCTH-
MO# CXOAHMOCTH Monyneit lﬁ[—)’Bn u LB (H_ ), MOXHO CYATaTh pasMepe-
HHSL OITOPHOTO BapHaHTa BEIOpaHHBIMH. /11 aHaIM3a MONYy4EHHBIX pa3-
MEPEHHI MOXHO BOCNONB30Barbcs rpadukamMu pHC. 48, NpeAcTaBiIfo-
IMX CBA3b Bofon3MeleHnl otedecTBeHHBIXx KHMIT ¢ X pasMepeHUsMH.
I'lo ycTaHORIEHHBIM IIABHEIM Pa3MEPSHHAM MOXET OBITh TaKXKe yTO4-
HEHO BOAOHM3MEIICHHUE MOCTATEHHBIX PacieTOB COCTABISIOIMX HArpy3-

(85)

220 . l///
25
180 nc/ 7"

X
X x H
15 X
140 X
. /{s‘?" r
x
15 25 35 D,mhic.T : 15 25
a 6

Puc. 48. Ceasb riaBHbIX pa3mepennii orevecrsennnix KUII ¢ Bogonsme-
mennem: L(a); T, H_, B(6)

35 D,TteiC.T
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KM TI0 3aBHCHMOCTAM pasfiena 4. DTa omnepaiysi MOXeT IPOH3BOAUTCA
nocne yrouneHns B/T, Ha coBMeLieHHOM rpaduke.
JUid yTouHeHus 3Ha4ueHuit B/T, &, BapbUpyq HX 3HaYSHHSMH, NOCT-
pouM coBMEILUEHHBIH rpaduk 3neMeHToB U Xapakrepuctuk KUTT B ko-
opauHarHO# cucteme (B/T, ) ¥ 0603HaYMM Ha HeM 00IACTH BO3MOXCHBIX
pewennii (OBP), B kKOTOpBIX BapHaHTEHI CYAHA yAOBIETBOPAIOT Tpebo-
BaHHAM OCTOHYHMBOCTH, HETIOTOIUISEMOCTH U cTa0WiH3anuu. JTH Tpe-
Gosanus Beipaxatorcs ycnosuem (h/B), <h/B<(h/B), , peanmusyloTcs
pewennem paBenCts h/B=(h/B), ; h/B=(h/B), .
I'pannynsie kpuBsie OBP:
— MMHUMMAJILHO JOITY CTUMBIC 3Ha4eHus /4/B 110 YCIIOBUAM CHMMETPHY-
Horo 3arorutenus (h/B),,,, , HeCUMMeTpHYHOrO 3atonienus (4/B) .
M 110 KpuTepu:o noronsl (A/B), . .

— MaKkCHMAIILHO JIOTIy CTUMBIE 3Ha4eHus h/B no ycnoBusaM obecrie-
YeHHA 3a1aHHOH aMIUINTY bl 50PTOBOM XaukH (h/B),, . ¥ nepHo-
na (h/B), .

daxTHuecKue 3Ha4eHuA A/B onpepensrorcs no dopmyme (33).

Ha puc. 49 npuBeneH coBMeINeHHblH rpaduk IEMEHTOB H XapaKTe-
puctuk KHII, noctpoennsiii npu D/L=127 t/Mm u L=191,4 m.

Ha rpaduke npencTaBneHsl JBe BO3MOXHbIE 061acTH pemeﬁnﬁ:

—OBP , 3aK09€HHAT MEXAY Ipa-

Sy HAYHbIMU KpuBbivH (A/B) . .
* \@ (WB),,,, n (WB),_ . BapnasTsl
0,63 LRSS /43 CynOB,OTHOCSIIMECA K 31O} oGia-
. : ‘\‘§ CTH, TpeGYIOT yCTpOHCTBa IIepero-
X =3 KOB B GOPTOBBIX OTCEKAX, TaK KaK
2 ;\\\S y ux WB<(WB),, ;
0,60 @ — OBP,, 3akmo4eHHas Mexay
0.58 8 & IpaHuHbEIMA KpuBbivE (4/B), .
_ %\si\\\ >, S wB),,. u(WB), . Jins Bapuan-
0,57 AR Y TOB CY/IOB, NIONAJAIOIHX B 3Ty
§§§>f ! obnacTs, HEOGXOMUMBI YCIIOKOH-

TENHU Kadk#, TaK Kak y HHX
h/IB>(WB)), . o

Haumenpinne 3HaYeHHA
npom3penenust BH umerot Bapn-

3,1 32 33 BIT
Puc. 49. CopmemenHkii rpadux
37ieMeHTOoB M xapaxrepucruxk KHII
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aHTBI, IeKALHe B TOYKE NepeceyeHns KpuBeIx (A/B), . w(W/B)_, 1 OBP
u(h/B),, u(WB),  n«ns OBP,. [Tockoneky TOUKe repeceyeHs KPUBbIX B
o6mact OBP, COOTBETCTBYIOT MeHbIIIHE 3Ha4enus BH, 10 BapuaHT B 3T0H
TOYKE MOKHO CHHTATH JIyIIIMM, 00eCNIeIMBaIOLIMM paHee MPUHATOE YCIIOo-
BHE O MHUHHUMYMe Bofom3MelieHna. TakuM 00pa3oM, NpeIOKEHHBIC 3aBH-
CHMOCTH ¥ IpadMKi HO3BOJMIOT YIKE HA PAHHHX CTAJIMsAX POEKTHPOBAHMS
KHUI1 B nepBoM npHOIIKeHUH ONITHMHU3HPOBATE HX Pa3MEpeHHs. OTH pas-
MEpEeHHs. ¥ XApPaKTepPUCTHKH Ha NATLHEHINNX CTAAHAX MPOSKTHPOBAHKA
MOTYT TOJUIEXATh YTOYHEHHIO B CBA3H C pa3paboTKoi ueprexeil obiero
pacronoxkeHus ¥ IpyToii 06mexopabenbHoi JOKYMEHTALHH.

10. IPOBJIEMBI NIEPCIEKTUBHOI'O PA3BUTHA

TMosmiieHne B cocTase ¢UIOTOB HOBOTO Kiiacca Kopabnel — kopabenb-
HBIX M3MEPHTENBHLIX IYHKTOB U NPOONEMEI MO3TAMHOIO HX PasBUTHA
NOCTABHUJIY Mepe]] CyAOCTPOUTEIAMH PAX 3334, HEOOXOMMBIX A/ pa3-
peleHus TIpH X co3faHuu. Blok-cxema npo6ieMHOro CeKTpa KOCMHU-
YeCKHX TMOJIETOB H CO3aHus IIaBydMX IyHKTOB NpHBEAEHa Ha puC. 50.

OcBoeHue KOCMHY€CKOTO MPOCTPAHCTBA 33/1a4a MHOIOILIaHoBasd H €€
OCYLIECTBJIEHKE B IIOTHOM 06beMe IO/, CHITY TOJNBKO MEKIAYHapOAHOMY
coobmecTBy B uenom. [TostoMy B nocienee BpeMs Hapamxy ¢ Haluo-
HaJIbHBIMH IIPOrPaMMaMH, KOTOPEIE [0 IPEXHEMY Pa3BHBaloTCA (0 roTo-
BAIMXCA NoseTax Ha JIyHy ¢ [eNBIo oIy deH s SHEPreTHICSCKOTo pesep-
Ba «renuii-3» o6pssmau CIIA, Sinonus v Kurait), HOABIAIOTCS MEXKAY-
HapOAHbIE KOCMUYECKHUE NPOTrpaMMBl, KaK ABYCTOPOHHHE, TaK H MHOrO-
CTOpOHHHE. B CBA3H ¢ 3THM Ha MOBECTKY JHA BCTAlOT BONPOCH! obecme-
YEeHHsA ITUX MPOrpaMM KopabesibHbIMY H3MEPUTENbHBIMHU Iy HKTaMH, 4To,
B CBOIO O4Yepe/lb, TpeGyeT yTOUHEeHHs COCTaBa yCTaHaBIHBACMBIX HA HHUX
CpEZCTB ¥ 06BeMa BRIMONHsieMbIX MMH 331a4. Ha nepcriexruBubix KUII,
npeAHa3sHayYeHHBIX Ui 0OecnedeHHs MEXIYHApPOAHBIX KOCMUYECKUX
IIpOrpaMM, JOJDKHO YCTAHABINBATECA COOTBETCTBYIOLIEE 0G0PYAOBaHHE,
TaK KaKk KOCMHYecKas TeXHHMKa, C KOTOpOH OHH JOJDKHEI paboTarh, He
HMeET eJHHBIX MEXKAYHAPOIHEIX CTAHAAPTOB U SBJAETCH, KaK NPaBHUIIo,
ynukansHoi. [epcriextuBabie KMIT 6ynyT oTingarsesi AanbHEHIINM
pasBuTHeM kadecTs KUIT HOBOro NOKOJIEHH B 9aCTH ONTHMAILHBIX HOPM
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KOpITyCa, IMaBHOH 3HepreTHYeCKoH YCTaHOBKH, BHYTPEHHEIO KOHCTPYK-
THBHOIO JeNCHUS KOpIyca HEMPOHHLIAEMBIMH KOHCTPYKUHMIMH, CO3/a-
HieM KUII ¢ koHTeHHMpOBaHHBIMU 1aGOPATOPHAMH, ONTHMAIBHBIM pe-
LICHHEM BOTIPOCOB 110 cTabMiIM3anuH, 6amiacTHpoBKe, O3UUHOHAPOBa-
HHIO H JIPYTHM KopabesbHbIM KaieCTBaM.

Ilo ycnoBusiM sxcITyaTanuy ¥ 0COGEHHOCTM apXUTEKTYPHO-KOH-
cTpykTHBHOrO TUna KUII 3HaunTensHO OTINYAIOTCS, KaK OT KPyIHBIX
Hay4Ho- uccnegosareasckux cynos (HHUC) nna nposenenns xoMmnek-
CHBIX SKCIICAHLHH 10 M3YYEHHIO YAAICHHBIX AKBATOPHUIA U MaJIOHCClIe-
AoBaHHBIX HacTe MupoBoro okeana THma «AkageMuk Kypuaros»
(D=6000-7000 T), IpeBOCXOAS KX MO Pa3sMePaM 1 BOJOH3MELLEHHIO, TAK
1 OT NAaCCHKUPCKUX CYNOB, NPUOTH3UBINMCE K OCIEAHHM IO Pa3BHTO-
CTH HaJIBOXHEIX 06BEMOB, BKITIOHast HaACTPO¥Ky. B Toxe Bpems HUC u
I1C srnsrorcs Hanbonee Gnuskumu nporotunamu as KUIT. Otmeues-
HOC MO3BOJIAET NPH NPOeKTHPOBAHHH HOBBIX KUII, Hapagy ¢ OmBITOM
CTPOMTENECTBA U IKCIUIyaTALMH paHee CO3AAHHKIX ITyHKTOB, HCHOJb-
30BaTh HAKOIUICHHBIH ONBIT co3aHmA KpynHbX HUC U naccaxupckux
CynoB, Kak HauGolee OTBEYAIOIMX OMBITY IKCIUIyaTalMH U APXUTEK-
TY PHO-KOHCTPYKTHBHEIM 0COGEHHOCTSIM.

Kak 65110 0TMEUEHO B paszene 3, OTe4eCTBEHHbIN ONBIT CO3IAHMS
KHIT HoBOro nokosieH s 0CTaHOBKII CBOH BEIGOP Ha KOpIIyce ¢ HeGomb-
LIMM yKIIOHOM GOpTOB Ha MEAene (3~7°), y4uTbiBasd, 4To oRo6HEIE Gop-
Ta IONOXKHMTENBHO CKAa3bIBAIOTCS Ha XapaKTePUCTUKAX AHArpaMMEI CTa-
THYECKOH OCTOMYHBOCTH HEMOBPEXIEHHOIO U MOBPEKACHHOTO CY/IHA.
Tlocnennue BEIBOZBI 110 TPAHCTIOPTHBIM CY/AM O BO3MOXHOCTH Ge3omnac-
HOI'O C TOYKM 3PCHHS IIBAPTOBKU YBEJIHYEHHS JUIA HHX YKIOHA 60pTOB
Ha mujene 1o 10-13°[17] roBopst o ToM, 4To ¥ Ha nepenexTHBHBIX KU1
STOT YKJIOH TaKOKe JO/DKEH OBITh pacCMOTPEH, NPOAHAIM3HPOBAH H IO
pe3synsraraM aHanM3a MOXKET OLITH pealn30BaH.

MoxxHo npeamionarars TaKke, 9T0 MOMCK MO BEIGOPY ONTHMANIBHBIX
opm xopryca, NO3BONMIOMMXK PELIATE CTOSIIHME NMEPe ITHMH CYXaMK
3a/1a4u, U, B IEPBYIO OY€pe/ib, [10 OCTOHYMBOCTY 1 CTabHIM3aLHUH, OyeT
nponomxeH. HepasHomepsocTs 3arpy3ki KUTT BEI3bIBaeT pe3kyro KauKy
B Haqajie pelica ¥ HEJOCTAaTOYHYIO OCTOHYMBOCTS B KOHIE ero. J{ns pe-
LIEHHs aHANOrMYHOH NPOGEMEI B TACCAKUPCKOM CYIOCTPOCHHH NPH-
LITH K HEOOXONMMOCTH CO3/1aHKs KOPITyCa ¢ Gy/eBLIMH 06BoaMH B CpeJl-
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Hel dacTH cyaHa [26], [56]. Takas ¢dopma kopryca, XapakrepHas uis
UTANLAHCKHX JIaitHepOoB nocTpoiiky 1945-1975 rr., 103BONSET NOMY4UTH
YAORJIETBOPHTENbHBIE TAPaMETPhl KUK yTeM CHHOKEHUS OCTONYHBOC-
TH (OpPMBI, YBEITMIHTE OCTOHYHUBOCTS CyZiHa B 6aynacTHOM npobere 1o
CPaBHEHHIO C CyZIHOM B Ipy3y M YMEHbLIUTh CONPOTHBIICHHE Gnaronaps
CO3JaHMIO XOPOUIMX YCJIOBHH IPOJONRHOTO OOTEKaHUs H TUIABHOCTH
¢$opMel Kopriyca. DTH NPEHMYILIECTBA BIIOJIHE KOMIIEHCHPOBAIM HE3HA~
YHTENBHEIH IIPHPOCT MACChl, CTOHMOCTH KOHCTPYKIHH KOPIyca H HEKO-
TOPOE CHIKEHHE MPU3MAaTHYECKOTo ko3¢ duumerTa. MoxHO mpeamnoa-
rare, YTO aHaloru4Has (opma kopryca, npumerensas s KUIT u no-
TIOJIHEHHAS ITPH HEOOXOIMMOCTH O YKa3aHHBIM BhIIIe NPHYMHAM pa3Ba-
JoM 60OpPTOB B HAJBOAHOM YacTH, Momia GBI CHATE NPo6lieMbl HEPABHO-
MepHoCcTH 3arpys3ku KHMII B Tedennu peiica U cBA3aHHBIE C ITUM Npobiie-
MbI cTabunusanuu. IIpu 3ToM nomkHa GbITE AaHa NpeABapHTeIbHAas SKO-
HOMHMYECKas OLIEHKA IIenecoo6pasHOCTH NOK0GHOM KOHCTPYKLHH C Yue-
TOM 3HAYUTENBHOIO YCIOKHEHHA TEXHOJOTHYHOCTH KOpIyca.
TpyanocTH pH cO31aHUA OHOKOPILYCHOTO HCCEeI0BaTeNCKOro CyX-
Ha, xapakTepHble 4 Juia KUI1, — obecniedeHne Xopollei 0CTOHIMBOCTH 1
HoJy4eHYE JOCTATOYHBIX IUIOMA/ie Ha BepxHeit nary0e /i pasMenieHHs
nabopaTopuii — 3acTaBIIOT 00paruTh BHUMaHde npoekTupoBikos KHIT
Ha KaramapaHsl — Cy/ia ¢ AByMs kopiycaMu. K HacTosI[eMy MOMEHTY ITO-
CTPOEHBI NacCAKNPCKHE KaramapaHbl, KaTamMapaHbl IJIA CracarelbHBIX
onepauyii ¥ Uccle0BaTeNbCKUX paboT, KaTaMapaHbl I MPOMBICIOBBIX
paboT. MHorue 3apy0erxHble HHCTHTYTHI 3aHATHI H3y4EHHEM OCOOEHHOC-
TeH NPOEKTHPOBAaHMA KaraMapaHoB. OcobeHHo 310 Habmonzaercs B CIIIA.
Hccnenosarensekue karaMapaHsl N0 CPaBHEHHIO C KJIACCHYECKHMH OJTHO-
KODITYyCHBIMH CyAaMH 00JIaialoT CJieyIOHMMH TIpenMyLiecTramu [27]:
— OTHOCHTENbHO GONBIIMMH pa3sMepaMH ILToliajiell Ha BepxHeil na-
yGe; :
— Gonee yxoGHBIMH yCHOBHSMH paboThi C TSHKENOH ¥ TPOMO3AKOH
3a60pTHOI anmapatypoi; .
— NYYIHAMH yCIOBHAMH JUIS pasMellleHus J1abopaTopHBIX oMeie-
HHH;
— Myquredl oCTOHYHBOCTRI} M HEITOTOILIAEMOCTERIO;
— Gonbieit 3¢GeKTHBHOCTHIO S HEPreTHIECKOM yCTaHOBKY;
— GONBIIMMH CKOPOCTAMH XOZa. >
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Ha xatamapaHax He Hy)KHBI YCIIOKOMTENN Ka9KH U aKTUBHEIE pyJIEBLIE
CPEACTBa, TaK KaK OHM 00JIAJIal0T XOPOIINMH MaHEBPEHHBIMH Ka4YeCTBAMH
U IOCTATOYHOM YCTORIHBOCTEIO JIaXKE B YC/IOBHAX CHIILHOTO BOJHEHHS.

K HezocTarkam karaMapaHoB 0COGEHHO ¢ HU3KOPACTIONOKEHHOM T1a-
1y60ii MOXKHO OTHECTH:

— OYeHb KOPOTKUM NepHox Ka4KU Ha BONHEHuH (3,54 ¢);
—6onpInee 1o CPaBHEHHUIO C OAHOKOPITYCHBIMH CYJIaMH CONIPOTHUBIIE

HHeE NpH MalbIx yuciax Opyaa; '
— CHJIBHBIH CJIEMHHT B paifOHaX COeAMHUTEILHOTO HACTHIIA.

Yeunus npoexrantoB HUC HanpagrineHs! Ha IOHMCK pelIcHuH, ¢ no-
MOIIBIO KOTOPBIX MOXHO OCIIa0HTh RIMAHUE YIOMSHYTHIX BbILIE OTPH-
LiaTebHBIX Ka4eCTB karamapaHoB. HeoOxonuMo oTMeTHTS, 4TO HMcCle-
JIOBaHUA N0 BO3MOXHOCTH IpHMMEHEHH KaraMapaHoB B kauectse HUC
OIrPpaHMYHBAIOTCA BOLOM3MEINEHUIMH 33,5 THIC.T, 9T0 3HAYUTEILHO OT-
JIM4aeTcs OT BOAOM3MELIeHHH FkcIuTyarupyeMerx KHUTIT.

Ui {OCTHXKEHMS NPHEMIIEMbIX IAPaMETPOB Kaykd HA BOJHEHHH
CILIA npoBonumu paGoThl ¢ LENBI0 H3YYEHHS BOSMOXHOCTH CO3JAHHUS
CaMOXOAHBIX TUIABYYHX IIYHKTOB PaJHONOKalMOHHOrO OOHapy XeHHs,
CHEXKEHHUA M PaIMOCBA3H Ha OCHOBE NMi1argopM, ONUPAaIOIUXCH [MIHHA-
PHYECKHMH KOJOHHAMH Ha [OrPY’KEHHBIE KOPIYCa ¥ MMEIONIHX MO3TO-
MY 3HAYUTENILHO MEHBIIYIO Ka4YKy Ha BONHEHHH [0 CPaBHEHHIO € OORIY-
HbIMH CyfamH [58]. B ocHOBy pa3paGoTK# GBLIN IOJIOXKEHBI PE3YJIBTaThI
MPOEKTHPOBAaHUA IMONYIOrPYKEHHOH IiaBy4eil 6ypoBoil ycTaHOBKHM
cBepxriry6okoro 6ypenus «Moxom». IIpeanonaranocs, uro, pemas pas-
THYHbIC 3a/1a94 PaAHOCIIEKEHUS U PAJUOCBA3H, TAKHE ILIABy9Ue NOrpyx-
HbI€ YCTaHOBKY MOIIH 61 06ecneynTh GONBIIYIO TOUHOCTH H3MEPEHHH
npu 6onee HU3KOM CTOMMOCTH MOCTPOMKH M IKCILTYaTalMOHHEIX PacXo-
JoB. B 1966 . B CIIIA 6bumi npoBeAeHbI paboThI 10 MPOEKTHPOBAHHIO
TaKoi MiaBy4el yCTaHOBKHM NOJ Ha3BaHHeM «Jlenoc». IpoekTHbIe HC-
CJICXOBAHHS MOJNYYHIIM MOJIOXKHUTENBHOE 3aKOYSHHE, HO PeaTM30BaHb!
He ObUIM. MOXHO IIpeArionarars, YT0 MOUCKH 10 CO3JAHHMIO ONTHMANb-
HBIX ¢opM kopmyca ana KHIT GyayT npomoiskeHsl, Kak B 9acTH peajid3a-
LMH OJHO-, TaK ¥ MHOIOKOPIyCHOro (KaTaMapaHHOIO) CYAHA, a TaKKe
CYZIOB C MaJIO¥ IUIOLHA/AbIO BATEPIHMHUH.

Hapsany ¢ onrumansHO# $opMOii KopIryca MpOEeKTaHThl CTaparoTes
BBIOpaTh M ONTHMANBHYIO 3HEpPreTUYecKy1o ycranoky (V) ms KUIL
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K neit npexpsapnsmorcs TpeGoBaHus 60JBLIONH aBTOHOMHOCTH, ITUPOKOr0
JMana3oHa CKOpoCTeH, BBICOKOH ManeBpeHHOCTH. [Ipu BeiGope DY yuu-
TBIBAIOTCS MAacCa, IUIoMaay, 00heMbl, pacxo/ibl TOIUIMBA, MPaKTHYe CKas
PeaNLHOCTE HOCTaBKK 060PYIOBaHNUA B TPEOYEMBIE CPOKH H, B KOHEYHOM
cyeTe, CTOMMOCTE. it MupoBoro onbita cozfnanus KUIT xapaktepHsiM
ABISIETCA IPUMEHEHHE B Ka4€CTBE IIaBHBIX JABHraTene auseneil u napo-
BbIX TypOuH. [Ipuuem nepBblie B Oonbllell Mepe COOTBETCTBYIOT OTede-
CTBEHHOMY OIBITY, a BTophle onbiTy CILA. Heo6xoauMo OTMETHTB, YTO
aHeprerdeckue ycraHoskr KMIT neporo noxoneHus, co3gaHHbIe B KOp-
Mycax TPaHCHOPTHOTO (JIoTa, nepeobopyROBaHUIO HE TOJBEPralIUCh, H,
cTano 6bITh, HX BEIGOD B Gonbiueit Mepe ObUI OOOCHOBAH ONITHMANEHOC-
THIO HCHONB30BaHMA HAa TpaHCHOPTHRIX cydax. IIpu BeiGope OY HUC
MIPOEKTAHTBI CTPEMATCA 00€CHEeYNTh:
— IUIABHOE PEryJIMPOBaHUE CKOPOCTEH X0/1a, 0COOEHHO Ha MaJIbIX X0-
Aax;
~ KOHOMHYHOCTE pabOThI SHEPreTH4YeCKOl YCTAaHOBKM Ha J0JIEBBIX
Harpys3kax.

BriGupas 3Hepretiyeckyio ycraHosky wis HUC, o6p14Ho paccmar-
PHBAIOT CIEAYIOLIHE THITH ABHIraTeNei:

— NapoBBie TyPOUHEI U Ju3els C peAyKTOPHO# nepejayeil Ha rpe6-
HbIE BaJIbl;

— IM3eN ¢ psaMoii nepeaadeli Ha rpe6ubie Bansl ¢ BPILI;

— Ma0000pOTHBIE JU3€ENH C PAMOIA Iepefiaieii Ha rpeOHBIE BAJIBI C
BHHTaMH PUKCHPOBAHHOIO IIIara;

— IHU3€eNb- ANMEKTPHYECKHE U TypOOIIeKTpHIEeCKHE S3HepreTHIecKue
YCTaHOBKH.

Kak oTMedaeTca B TEXHHUECKO# IATEPATYpe, TOJIBKO C HOMOLIBIO dJIeK-
TPOABHXKEHHMS MOXKHO BBINOJIHUTH Bee Tpeboanus k DY HUC. Ilpu stom
3NEKTPOABUIaTEN M 3HAYMTEIILHO YMEHBIIAIOT LITyM U JOITY CKAOT ILIaBHYIO
PEryaMpoBKy CKOPOCTEH X0a CyAHa. DNEeKTPoABUIaTe I T'opa3io KOMITaK-
THEH, YeM apoBbIe TypOHHEL, M TO3TOMY HX JIETHE Pa3sMECTHTh Ha CyJHe.

Crietyet OTMETHTE LeNieco0Gpa3sHOCTh B IEPCIIEKTHBE PACCMOTPEHHS
ucnonssoBanua L HUC, Bxmoyas KUIT, aemwkuTensHO-pyieBbIX KO-
JIOHOK B Ka4€CTBE JHEPTEeTHYCCKHX YCTaHOBOK B MCHOJHCHUH CpeHe-
060pOTHOTO IH3eBHOT0 BAPHAHTA HIIM BAPHAHTA C JIEKTPOABIDKEHHEM.
Orot THR DY ofNiazaeT NOBHILUEHHON KOMIIAKTHOCTBIO M OTCYTCTBHEM
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HEOoGXOIMMOCTH YCTAHOBKH PYJIeBOrO YCTPOHCTBA M KOPMOBBIX MOAPY-
JIABAIOLIUX YCTPOHCTB.

OtevecTBeHHBIH oneIT cos3nanus KHIT mokasbiBaeT, 4To qU3eNh-
Hble YCTaHOBKH MMEIOT TAKKe JOCTAaTOYHO BBHICOKMI MOTOpecypc, Ma-
HEBPEHHOCTh ¥ 00/1a1al0T B [[€/IOM BBICOKHMH TEXHHUKO- S3KOHOMHYEC-
KAMH nokasaresnsimMu. CnesyeT oTMeTHTs, uto Jns KUIT onpenenen-
HYIO NPHUBJICKAaTeIbHOCTE NPEJCTABIAET H ATOMHAsA IHEPreTHYECKasd
yctaHoBka (AY), koTopas N03BOJSET COKPATHTh CYJOBEIE 3alachl, H,
craino 6biTh, co3nare KHII, sxcruryaTHpylomuiics NpakTHIECKH TIpH
TIOCTOSIHHOM BaTepIUHHUH, YTO BAXKHO JJIA pellleHUs BOMIPOCOB OCTOl-
YMBOCTH, HETIOTOMNAEMOCTH, CTAOUIN3aLUK CyHA U OCOOEHHO NpH-
BJIEKATEIbHO C TOYKH 3PEHHS MOCTOAHCTBA YNPYTroif THHHH CYJAHa,
OCHOBHO®€ Ha3HaYeHHe KOTOPOro—ipoBesieHHe usmepenuii. [Tpu AV ue
Tpebyercs npIMoBas Tpy6a, YTO NO3BONsIET OCBOGOAUTE Mamy6y mjs
pasMemeHus aHTeHHbIX TOCTOB. TakuMm o6pasoM, B kauecTBe DY nep-
cnekTHBHEIX KUIT MOXHO 0XUAaTh MpUMEHEHME NHM3encH AH3eNb-
nexTpuueckux DY u AY.

BoI60op THIA B MOIIHOCTH YHEPreTHYECKOH yCTAHOBKH, Hapady ¢
OTMEYEHHEIM, B 60IBIION CTENEHH CBA3aH C MAKCHMMAIBHON CKOPOCTRIO
Xoaa, MO3TOMY NpaBHIBHOE €¢ Ha3HaYeHHe OueHb BaxkHo 1t KUII. C
OJIHOM CTOPOHBL, CKOPOCTH omnpegenseT MobwisHocTe KHII 1 B 3T0i
qacTd KHIT nepBoro noxoneHus UMENH ONpENENiCHHbIE OrpaHHYEHH s,
TaK KaK MX CKOPOCTh 3aBHCEld OT MOHIHOCTH paHee yCTaHOBJIEHHOM
A7 TpaHcnopTHoro cynaa QY. Cxopocts KUIT HOBOro nokonenus ue-
CKONBKO BBIPOCHA, ONHAKO €€ POCT OrPaHHYMBAETCH PANHOHAILHBIM
noxxozioM k ee Benuyune. Ilpn Ha3HaAYCHUM MAaKCHMANBHON CKOPOCTH
KHIT Heo6X0muMO yIUTHIBATH, YTO €10 paboTa MPOMCXOMUT Ha MAJIBIX
xonax wiu B apeide. Ilepexon U3 nopra npuNKcky B pabouuii paiion
OCYIIECTBSETCA HAa CKOPOCTH JUIMTENBLHOTO XO0/a, OnpelenieMoi He-
06XOMMOCTEIO CBOEBPEMEHHOTO IPUOBITHS Cy/HA B paiioH paGoTsl. B
GonbmuncTBE cmywaeB pabora KUIT nnaHupyertcs 3apaHee W BpeMs,
3aTpa4uBaeMoOe Ha Nepexo/ B paiioH paboTEl, He ABIAETCS KPUTEPHEM B
BeIGOpe 1 He TpebyeT MAaKCHMANbHON CKOPOCTH Xofa. B 3ToM ciyuae
MaKkCHMaJIbHas CKOPOCTh X0/a BEICTYNAET Kak CKOPOCTh, HeOOXoAHMast
IUis oGecriedeHHs HEe3anIaHUPOBAHHBIX aBAPUIHBIX CHTYAlHil: HANpH-
Mep, GbICTPOro mepexofia B aBapuilHEINA paiioH ¥ NpH HEOOXOAMMOCTH
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OCYIIECTRIICHNA B HEM ObicTporo nouncka. B aToif cutyanuu s peine-
HHUs yKa3zaHHOH 3ajadyu MOriu Obl ObITh MCIONB30BaHb! KOpabenbHble
BEPTONETHL, KAK BLIHOCHBIE H3MEPHTENbHbIE IyHKTHI, 0ONafatomue 60515~
el MobuneHOCTRIO 1o oTHOWeHMo k KUIT ux 6asupoBanns. C yye-
TOM U3IOXKEHHOTO MOXHO HpeJiioNararh, 4To0 MakCHMaNIbHas CKOPOCTh
KHII 6ynet orpanudena 17—19 yanamu, a Beproners! Oy yT HMETh LIU-
poxoe npuMmeHeHue ocobernno va KHIT TICK.

Kak 651710 oT™MedeHO panee, kpyr 3ana4 KHIT oBONBEHO IIHPOK H
4acTo MeHAeTC, 9T0 Tpebyer yBenumueHus aucna KHMII u ux gacroi
MojepHusanuy. Obecneuenne npucnocabausaemoct HUC k uzme-
HEHHIO 33/a9 CTapaloTcs JOCTUYH 3a CHET BHIOJHEHHS J1abopaTopuit
¢ obopynoBaHueM B BHJIe KOHTeHEpHLIX Monyeii, mpucnocobnen-
HBIX [ 6BICTPOro JEMOHTAaXK@ HIIH MOHTAXa H NOIKIIOYEHHA K CYyHO-
BbIM cucTeMaM. KoHTeliHepEl B 3TOM Cllydae yCTaHaBIHBAIOTCA THO0
Ha OTKpHITO# nany6e, mubo 3arpyxaroTcs BO BHYTPb CyAHa 4epe3 cHe-
IHAJIBHYIO paMILy 110 FTOPH30HTANEHOMY KOPHIOPY HIIM IPy3ATCA Kpa-
HaMH uyepe3 moku. Konreiinuposanue naboparopuil nepcnekTHBHBIX
KHWIT moxet GBITH peaqTn30BaHO ¢ pa3pelieHeM BOMPOCOB MPUHI{U-
NHANBHON0 KOHCTPYKTHBHOTO BHYTDEHHEro JieleHHs Kopuyca. JTo
NpexJie BCEro ONTHMallbHas PacCTaHOBKA NMONEPEeYHBIX M MPOHOJib-
HBIX nepe6opoK, BTOPOro AHa, KOHCTPYKIHMH M PACIIOIOXKEHHA KOPH-
JOpOB Tpacc U Tpy6. OnTuManbHbIH apXHTEKTYPHO- KOHCTPY KTHBHBIH
tun 6ynyumx KHI tecHo cBsizaH ¢ panioOHaNbHBIMHA CPEACTBAMH Tpe-
6GyeMBIX Ka4ecTB Cy[Ha C 1leJiblo ofecleyeHns ero OCHOBHOTO Ha3Ha-
YeHMs U ¢ Pa3yMHBIM O0OCHOBaHHEM IIPEANIOYTEHHAA TEM HIH HHBIM
KadecTRaM Cy[JHa. JTO Ipexklie Bcero 6annacTHpOBKa CyAHa, CTabM-
nH3anud, NpeApaBIsieMble TpeOOBaHUA IT0 XOAKOCTH, XXUBYYECTH, CTe-
MEHH OCHAILEHHOCTH 000pyJOBaHUEM.

Tak, HarpuMep, NpH pelIeHUH BONIPOCOB O paMOHansHOHR Gannac-
tipoBke KUIT Ha nepBoe MECTO BBIXOAUT BOIPOC O BOSMOKHOCTH U 3KO-
HOMHUYecKol nenecoobpasHoctu Ge3banacraoro Bapuanta KHII, o rpa-
HHLaX BAPHaHTOB CY/0B, Ga/lacTHpyeMbIX B pefice 10 Mepe pacXoA0Ba-
HMA CYJIOBBIX 3aIlacOB IPH Pa3iMYHBIX KO3(pPHUUEHTaX HX PacXOHoBa-
HMA HAa MOMEHT 6aiiacTHpoBKH. TeCHO CBA3aHHAs C BOIPOCAMHU OCTOM-
YHBOCTH M HEMOTOIUIZEMOCTH 3aJa4ya cTabunu3aruy Tpebyer coBepLieH-
croBanus KHII npu ydete 0Te4eCTBEHHOIO M 3apy0e:kHOTO OIIBITa MX
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OCHOBHBIC XaPAKTEPHCTHKK

Puc. 50. Bnok-cxema npo6aemnoro cnextpa KHII

CO3JaHuA U KCILTyaTaluH.
M3noxeRHbli MaTepuan 1o mpeanonaraeMoMy Pa3BHUTHIO NEPCIEK-
" TuBHBX KUIT nosBommsieT caenars CIEAYIOIHE BBIBOJIBI:
— C Pa3BUTHEM MEXIYHaPOAHOIO COTPYAHHYECTBA 110 OCBOEHHIO KOC-
MOCa MOXHO IIPEATONaraTh O BO3MOXHOCTH U OXHMIATh AalbHEH-
uiel HeoOXOAMMOCTH CO3aHus neperneKTHBHBIX KHIT;

108

—HCXOJIS U3 YTOYHEHHMSA TIOCTABJICHHBIX 32124 H YCIOBHM SKCILIyarTa-
uuu KUIT Gyner ocymecTBIAThCS OMCK U COBEPLICHCTBOBAHUE
¢opmei xopryca nepenexrueusx KUTL, Bkmouas HeTpaauiUoH-
Hbie (HOpMEI;

— OyayT NPOO/DKEHbI H3BICKAHUA 110 BBIGOPY ONTHMAJBHEIX THIIOB
SHEPreTHYECKOH YCTAHOBKH C YCTAHOBJICHHEM PAHOHAIBHEIX MAK-
CHMAaJIbHEIX CKOpOCTEH X0/1a;

— TIPOJOIDKATCS NMOHCKU 6oJiee pallMOHANBHBIX CXEM BHYTPEHHETO
KOHCTPYKTHBHOTIO J€JIEHHs KOPITyCa C O{HOBPEMEHHEIM PellleHH-
€M BONPOCOB 10 KOHTEHHUPOBAHHIO JIab0paTOpHid, COBEPILIECHCTBO-
BaHUEM BHJIOB CTaOHIM3ALMH H OTPabOTKH CXeM (all1acTHPOBKH.
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