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OT ABTOPA

IIpoextnposanne u mocTpofika AXT 3a MOCTeAHMe TOAL
npeTeplean 3HaunTe/bHble u3MeHeHHS. MI3MeHuauCH He TOJBKO
CTPOUTE/bHbIE MATEPHAJIL U METOAB! NOCTPORKH, HO IMIaBHBIM obpa-
30M INapyCHOe BOOpYKeHHe, KOHCTPYKUHHM ABHrarteself u 3JIEKTPO-
TeXHHUeCKOe obopynoBanue. [[/ish OCTPORKH AXT 3 TpaAuLUOHHBIX
MaTepHaoB — LepeBa, CTald U aJIOMHHHA — pa3paboTaHE HHTe-
PECHBIE N palMOHA/NbHble TEXHOJOrHYeCKHe MeTOAb. Jlamke TakOf
HEOObIYHDBIH CYyNOCTPOUTE/ILHBI MaTepHal, Kax aPMOIIEMEHT, Halle
CTOPOHHHKOB Cpeny JoOHTes e, CTPOALIMX SXTHl CAMOCTOSTENbHO.

Hro6b1 co3naTth MOCTAaTOYHO YyOEnUTENbHYIO ¢ NPOPeCCHOHANBHOMN
TOYKH 3p€HHS KHATY O COBPEMEHHOH NOCTPOHKE AXT, aBTOP obpaTui-
¢ K CHeunagncTaM psana CMexHBIX o6aacTell (O 3/1eKTPOTEXHIKe,
MallUHOCTPOeHHIO, OCHACTKe M T. M.). Han pasnenamu, nocesmen-
HbIMY YCTaHOBKE JABHraTenefl u 3JeKTPo06OPYyAOBaHHI0, paboTanu
coastopu Jlorap Jlothen n Hoaxum Myc. Ilo BOIIPOCAM JpPyrux
Cyry6o cnenuasbubix obsacreit CynOCTPOCHHs OblIM IPHBJAEYEHH
NPusHauubie aBTOpHTeTH. B naHmOM ciyyae aBTOp cJaenoBasd Hc-
NBITAHHO/ NPaKTHKEe COBPEMEHHOTO AXTOCTPOCHHS, IIpH KOTOPOH HaH-
AYHWIKA pesyabTaT AOCTHraeTcs paGoToi IPYIIB CIENHAaNUCTOB,
KOOpHHHPYEMOl PYKOBOZHTENEM MPOEKTa.

Hro6bl He pacummpsTh PaMKH KHHTH, B KOTOPO#l MOJUKHBI pac-
CMaTpuBaTbCs PasHYHBIE H OGWIUPHBIE 06aacTH CYyIOCTPOEHHUS, aB-
E(;pé) COSHaTgJIbHO COKPaTHJ/ 00beM CleuHabHbiX 3HAHH{ U cTapascs

€KaTh OOILUIOrO KOMHYECTBA (OPMYJ, OTIHYAIOUIHX -
laBaeMble aJ1a CHeLHaTHCTOB. Hp(ie)ll?lOJ}I,aI"aeTCH, qT:lqu:;Z;P: gg
ﬂall?[eT MHHHMAaJIbHBIMH 3HAHHAMH B 06/1aCTH COBPEMEHHON TEXHUKH,
1085, Dacomorpons a simre i o e 32
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S1y KHHTY HENb3s PACCMATPHBATh KAK PYKOBOACTBO HCKNOWH.
TeNbHO S CTpOHTesell AxT. B Hell npuBefeHbl CBEACHUS HE TOMbke
0 Meroiax MoCTPOAKH, yCTPOHCTBE M OCHALICHHH AXT, HO H O KOHCT.
PYKTHUBHBIX B32aUMOCBA3AX, @ Tak¥Xe O TGXHH‘IGCKOFK NOATrOTOBKE §
nocTpofike U B3aHMOOTHOLIEHHSIX KOHCTPYKTOpA H Bepdu.

Kypr Pelnxg,
:

>

rNMABA l. PA3PABOTKA MNMPOEKTA

s

1.1. BLIBOP MATEPHAJIA KOPNYCA
MU CNOCOBA NOCTPOUKH

B AXTOCTPOEHHH TNpPEANOYTEHHE OTAAETCS KOHCTPYK-
LMY, peanusanusi KoTopoil OymeT MaTepHasbHO ONPABAAHHOH, XOTA
5KOHOMHUECKAsl CTOpPOHA He BCETJa CTOMT Ha mepeoM muaue. Hampu-
mep, NpH HHAMBHAya/JdbHOH INOCTPOHKE SXTbI [O OPHTHHANLHOMY
NpOeKTy BCAEACTBHE BHICOKHX pPAacXOJOB Ha H3rOTOBJIEHHE OCHa-
CTKH — MATPHIL H TIyaHCOHOB — Helle1eco06pasHo MPHMEHATh HC-
KYCCTBEHHblE MaTepHaJbl M KOHCTPYKHHMM c KJaeeHoH (dopMmoBaH-
nofi) oOWIMBKON M3 ApEBECHHbl. B naHHOM cjayuae jydile CTPOHTb
CYAHO M3 HAepeBa C AHaroHa’abHolt obmuBkoi. Marortosnenne HeoO-
XOAUMBIX [Jsi 3Toro crmocofa NocTpoiKH 11a6J0HOB TNONEPeUHbIX
ceueHuit He Tpebyer OoabILNX 3aTparT.

IIpu cepuitHOH moCTpOiiKe sAXT wmesnecooOPa3HO NPUMEHSATH HC-
KYCCTBEHHBE MaTepuaJbl, yalle Bcero crekaomnactuki. OnHako H
3leCh HeJb3d HCK/IYaTb KAaK BapHaHT NOCTPOHKY KJEEHOTO H3.
AIpeBecHHsl Kopmyca (AJs CyHOB, NJIHHA KOTOPBIX HE IIPEBHIIAET
10 m). Crannp wiaM a/IOMHHHE B KaueCcTBe MaTepHaJja IJs KOPHy-
COB SIXT CEPHHHONW MOCTPOHKU TaK:Ke XOPOIIH. AJIIOMHHH, XOTA
H HeCKOJbLKO AOpOXKe cTanH, crasn oueHp nomynasped B CIIA pas
IIOCTPOUKH AXT IO THHOBBIM mpoeKTaM. CTOHMOCTL aJIOMHHHEBOTO
Koprmyca npumepHo Ha 509 BHIIe CTOHMOCTH XOpOIUO MOCTPOEH-
HOTO KOpTmyca 113 CTEKJIOMIacTHKa, OAHAKO PAacXOALl Ha €ro Haro-
TOBJIEHHE COCTaBAAOT TOMbKO 10—20% CTOHMOCTH IOJNHOCTDBIO
YKOMIIEKTOBAHHON AXTH. [IpUMEpHO Takoe rKe COOTHOlIeHHe 3a-
TPAaT ¥ A KOPTyCOB, CKJACCHHBbIX H3 AepeBa. HeymusurtenbHo mno-
3TOMY, 4TO HapaAy CO CTEKJOIIacTHKaMH AEPEBO M MeTaslsl Bce
yaile HCMOJIL3YIOTCS B KayecTBE MaTepHasja AJAS HOCTPOHKH SAXT.
Ecint tpebyercs BbicOKas ;KMBy4eCThL CyAHA TPH JETKOH KOHCTDPYK-
UHH, TO AXTY CJELYeT CTPOHTH TOJILKO M3 JepeBa.

BraronpuaTtHoe cooTHOmIeHHe MaccHl KOPIyca © JUIHHLL AXTH
MoxeT OHITH TOJVUEHO H HPH NOCTPOHKE KOPHYCa M3 alloMHHHe-
BHX cnsiaBoB. MHOrHe cHem#ajucTH BHIAT B HPHMEHEHHH JIETKHX
CniaBop Oyayuiee SXKTOCTPOeHHs BOOOIIE. 3TO KayKeTCS BEPHHM
N9 KPyNmHBIX ObICTPOXOAHBIX MOTOPHBIX SXT 1 KaTEPOB.

[lpumenenue JIETHPOBAHHLIX H HepXKaBelowHx cTaneil aag mno-
CTPO#ikH sXT, HAOOOPOT, HepeoueHHBAOT. 10 cpaBHEeHMHIO C ToOCT-
POilKO# sxT M3 OOLIUHON CTANH 3TO He 1aeT HHKAKKX MPEHMYUIeCTB
B Macce u BJaznesel CTadbHOrO CyAHA NMPH COOTBETCTBYIOUIEM YXOne
Bpsi Jau cTosikHeTcs ¢ npobjemMaMu KOPPO3HUH.




ToT ynuBuTenbHu# QarT, YTO HCKAOUHTENLHO HageRKHBIR MaTC.-
pHaJ — cTajab — TOMLKO B HacTOfllee BpeMs HONYYHA IIHPOKG -
npuMeHeHHe B SXTOCTPOCHHH, MOXKHO OGBACHHTL IUHPOKHM pacIpe
CTpaHeHHEM B Hall¥ JHH IEeCKOCTPYHHON 00paboOTKU CTaau # ¢ -
IacCHBUPOBAHHSA, KOTOPHE NPAKTHYECKH YCTPAHAIOT TMaBHbIA He:
CTATOK: BO3MOXHOCTb IIOSIBJGHHS H DPa3BHTHs KOPPO3WH. ¥ cTas:
Kak H y APYTHX MeTa/JoB, JIO60H gedeKkT Nerko o6HapyXHTb
YCTPaHUTD.

[lepyon pacupera IJ1aCTMacCOBOIO CYIOCTPOGHHS CMEHHJCS
nocse MHOTHX CBHAETE/LCTB O HEJAOCTATOYHOR INPOYHOCTH AXT, IL
CTPOEHHBIX U3 CTEKJONNAacTHKa, NePHONOM peafHCTHUECKOH OLEHK
Kauects 9TOro Matepuaja. JlioOHTeno-CYyAOCTPOHTENO0 €1Ba A
CTOHT OCTaHaBJAWBATb CBOE BHHMAaHME Ha CTEKJOIMACTHKE HE TOJI
KO #¥3-32 OTCYTCTBHA Hajjexkauiero o60pyAOBaHHsA, HO JaXkKe B TO'
¢/ayuae, KOTAa pacXoAnl Ha OCHACTKY 6/aroaaps HCIONb3OBAHH!
MaTpHll, B3SATHX HampoOKaT, MOTYT OHTbL OTHOCHTE/LHO HEBEJHKi
HenocraTok onnta paboTel ¢ 3THM MaTepHasnoM JOMXKeH NOOYAHT
JI06HTeNs 0TKa3aThcs OT PaGOTH C HUM, NPENOCTaBUB 310 fnpodec-
CHOHAJILHEIM BepdsaM. )

Croab Xe 3aTpyAHHTENbHA AN MI0OHTeNs INOCTPONKA AXT U3
apmoueMenTa, Hapsaay ¢ TakuMm CYyuieCTBeHHbIM HEIOCTATKOM, Kak
fospliasg Macca, B 9TOM HEOJHOPOJAHOM MaTepHasie KPOETCs MHOTO
BO3MOXKHHX nedexTos. Kak u y cTeknolmnacTuka, aedekTel H3T0OTO-
BJIEHHsT W3 apMONEMEHTa YacTo O6HapyXHBaiOTCA TOJBKO CHYCTS
neckonbko Jer. B Ascrpanun # Hosolt 3enaugun, rae uesa
Ha JepeBO BHICOKA, B TEUeHHe MHOTHX JeT B apMOueMeHTe BHIeaH
Aeluesblf 3aMeHHTeNb, HO cefiyaC HAcTYIHJ NEPHON OXJaXAeHHs
K 2TOoMy Matepuany. Ilpodaaxsas cTOMMOCTb apMOUEMEHTHBIX AXT
HHU3KasA, ONHAKO SKOHOMHS CPeACTs fOPH O0CTPOfKe Kopnyca He
NOKpbiBaeT TEXHHUECKHX HeJOCTATKOB apMOLEMEHTa.

[Toctpofika sXThl M3 MeTajna [pHBJAEKAeT J00HTe]s Hpexie
BCETO BO3MOXKHOCTBIO CO3JaHHsi NOJTOBEUHOrO H HeJOPOTOro KOp-
nyca, 0COOeHHO KOpHyCa ¢ [ABYXCKYJOBHMH 06BOJaMH H3 cTafH,
Kopnye ¢ RpyrsiominaHroyTHbiMH 00B0AaMH iesecoo6pasHee CTPOHUTD
C KJIEEHOM aepeBAHHOH AMAroHajbHOH OOINMBKOH — KOHCTPYKLHS,
HEIpeB3oiileHHas MO JOATOBEYHOCTH M JIETKOCTH.

1.2. NPOEKT

[Mocne Bm6opa maTepHada ¥ YETKOIO ONPEACICHHS Ha-
anayenys cyaHa (Ais JanbHUX CHOPTHBHREIX I[i1aBaHu#, Typuama
UM TOHOK) 3aKa3YHKOM H KOHCTPYKTOPOM peIlaioTcss TakHe BOnpo-
Chl, KaK MOTPEGHOCTh B CNAJbHBIX MeCTaX M CAHHTAPHBIX YCTPOHCT-
BaX, THI H MOUIHOCTh MEXaHHueCKOH yCTaHOBKH, NaibHOCThL IiaBa-
HHA NOJ MOTODPOM, 060pymoBaHHe ycTpOicTBaMM Aas obecneueHHs
GesomacHocTH (HanpHMep cnacaTejbHble WIAIONKH), THO NapycHOro
BOODYXKEHHA, JONyCTHMblEe YDOBHH 1IyMa B KawTax, Kejaembie
XOJIOBbIE KauecTBa Noj NapycaMH ¥ MODEXONHOCTh, YPOBeHb KOM-
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¢opTa, HEOGXOAMMOCTb YCTAHOBKH CHCTeM KOHIHUHOHHPOBAHHS
BO3/yXa, ONPECHUTeNS U APYTHX YCTPOHACTB H T. 1.

KOHCTpYKTHBHBIe pelUeHHsi AOMAKHH ObiTb TapPMOHHYHO COT/1a-
cOBaHH MEeXAy coGoil.- imeioTes B BHIY B OCHOBHOM CaeAyiolide
KPHTEpPHH.

Has karepa (MOTODHON JIOAKH): INAHHPOBKA CIAJbHLIX H KH-
ABIX moMeuleHHHE (MO BO3MOXKHOCTH fajblie OT HCTOUHMKOB IUyMa,
TAKHX KaK MOTOpbI, arperatel M rpebOHEle BHHTHI); pasMeuleHHe
uucTepH (Kak MOXHO GiHMXKe K IEHTPY BeJHUHHLI 110 AAHHE — AN
obneruends  AuddepeHTOBKH nNPH  pas3IHYHON  HANONHAEMOCTH
UHCTEPH); PACHOOKEHHE BUHTOB WJH BHHTA (Ha BO3MOXKHO 6OMb-
IUeM pAacCTOAHHH OT JHHUWA CyaHa H pyJas — LA YMeHbLIeHHS
pHOpalUMH); NPHMEHEHHE BHIIYCKHDbIX Ia30NPOBOJAGE C [MYIUHTEAAMH
JIOCTAaTOYHBIX Pa3MepoB H 3a60pPTHLIM BLIBOJOM N0 BO3MOMKHOCTH
fanblie OT XKHAOH masyObl H XKHABIX NOMEUIeHHH; MOLIHOCTb ABH-
raTens, obecneuuBamollas pa3BHTHe 3aXaHHON CKOPOCTH IIpH
NPOSKTHOM BOAOH3MEMIeHHH; MOIIHOCTL TeHepaTopa, HeoGxoauMmas
AN OHTaHHA NOTpebuTeNell 3/ieKTPOIHEePIHH.

Haa axtel: cIOCOGHOCTL K HECEHUIO MapycoB, 06yCAOBAHBaeMasn
OCTONYMBOCTBIO M Maccoll 6aJjnacra; IOJOXKeHHe [euTpa mapyc-
HOCTH N0 BBICOTE H IJiHHE OTHOCHTEJbHO HeHTpa GOKOBOIO COIPO-
THB/JEHHsS TIOMBOAHOR YaCTH CyAHA; oTpaHHUCHHe OCaiK¥; Heo6XoAH-
Moe ofopyaoBaHue najyObl; MnaHHPOBKA BHYTPEHHHX mOMemieHu;
H3MEHEHHE [OMOKEHHsA IEHTPa BEJHUHHH APH KpeHe; NpejenbHbie
3HaveHus B o6Mepe mo npaBunam IOR; oGecneuerne oTHOCHTENbHOR
6e30MacHOCTH OT ONPOKHUIBIBAHHS.

Las napycro-moroprozo cyOxa: B HPOEKTE TAKOTO CyjaHa Heol-
XOAHMO YUYHTHIBATb B pAaBHOH Mepe OCHOBHbie KDHTepHH Kak
NapycHoro, Tak H MOTOPHOTO CyA0B. O3THM, IO-BHAHMOMY, H
o6bAcHsAETCA TOT (aKT, UTO CerojHs HMEeeTCs CPaBHUTEJNbHO He-
fonbluoe UHCIO HAapyCHO-MOTOPHBIX CYIOB, YAOBJETBOPSIOUIHX
COBPEMEHHBLIM TPEeOOBaHHUAM.

Hapsany ¢ Ha3BaHHBIMY CIeUHANBHBIMH KPUTEPHSMH IIPH IPOEK-
THPOBAHUH OTAENbHLIX THIOB AXT YUYHTBIBAIOT OOUIHE KpPHTEpHH,
BaxkpefiuMe u3 KOTOPLIX CAEAYIOUIHE: HAuya/nbHAs OCTOHYHBOCTL H
npefenbuas OCToHuMBOCTb NpH KpeHe 90°% compoTuB/aeHue BOILE
ABHkKenHi0 cynHa {0oObIMHO pacCMaTPHBAIOT TPH COCTABASIOUIHX
€r0: CONpOTHB/JAEHHE TPEHHs, compoTuBaeHve (opMbl ¥ BOJHOBOE);
YAenbHas MOMIHOCThL (OTHOIUGHHE MOMIHOCTH Ha rpefHOM Bajdy K
BOJIOM3MENIEHHIO CYAHA); COOTRETCTRYE NIOJNOXKEHHS LeHTPa TAKECTH
HOJOXKeHHUIO LEeHTPa BENHYHHBI 0 [MHHE KOpIlyca; IaoWaib pyas;
Pasmeprr casseft Habopa; yueT mpeallICaHHil IO NpaBHAAM K1acCH-
bHKRamHOHHEX 06IIECTB.

[Tocsie Toro Kax BCce yKasaHHble KPHTEDHH YYTeHbl IO CTENEeHH
UX BayKHOCTH M INPHHATH pPellleHHs 006 WX peasH3alUNH B IPOEKTE,
MOXHO npucTynaTh K pa3paloTKe reHepa/jbHOrO MjaHa IPOEKTa.
Ilpu stom Heo6xomumo oueHHTh pacnpefeneHue O6LEMHOTO BOJO-
U3MelleHHs 1O OTHOIUEHHIO K PaclpeneseHHi0 MaCCH U BBLINONHHTD
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9CKH3HYI0 TIpopaloTKy T&OpeTHyeckoro ueptexa cyAHa. Ynceno
NOC/IEA0BATENbHBIX TPHOMMKEHHHA 3aBHCHT OT OMNbITA KOHCTPYK-
TOpa — HaYHHAIOWEMY KOHCTPYKTOPY NpHXOAUTCA nepepabaThiBaTh
TIIPOEKT MHOTO pas.

1.2.1. PacueT macchbl M MOMNOMKEHMS LEHTPA THKECTH CYAHA

PacyeT maccH U NOJOXKEHHT UEHTPa TAKECTH CYAHA —
KponorauBas pabora, xoTopas Moraa Obl NPHBECTH K HYXKHKIM
pesynbTaTaM yXe IIpH INIepBOM pacyere, ecaH Obi KOHCTPYKTOp
3HaJ TOYHOE 3HayeHHe MacChl Bcex jaeTatedl Kopmyca H obopyno-
Banusa. [Ipw >ToM pacuere BexyT OTCUeT IIeY — PACCTOSHUI
UEHTPOB TSXKECTH OTAENbHBbIX 3/J1EMEHTOB KOHCTPYKUHH HJH JeTa-

_neit or ocuosHOi auuEd (OJI) ¥ Muzens-mmnaHroyta. 3HayeHHs

IJey BIHCHIBAOT B OMHY H3 KOJOHOK pacyeTHoH tabanust. B apy-
rofl KOJIOHKE TNPOCTABJSIOT MacChl COOTBETCTBYIOUIMX 3JEMEHTOB,
B TPETbeH — MOMEHTbI, NIO/yueHHbie YMHOXKEHHEM I/eya Ha Maccy

‘naunoro aiaementa. CyMyva MOMEHTOB, pa3jie/eHHas HA CYMMY BCex |

VYTEHHBIX MacC, /[daeT pacCTOAHHE UEHTPa TAXKECTH CYAHA OT
cootBeTcrByomwed naockoctd (no Beicote — o1 OJI; mo annne —
OT Muaens).

TIpu ackusHoi mpopaGoTKe NMPOEKTa AAA HEOOMLIIHX MapyCHbIX
AXT HHOT/A BBLINONHAIOT elle pacyeT Ha Ge30macHOCTb OT ONpPOKH-
AblBaHHs TIpH KpeHe 90°.

[Tpu mepBoM pacyeTe Macchl H IOJOXKEHHS UEHTPA TAKECTH He«
n36eXKHL HEKOTOpbie AOnyieHHs. B To BpeMsA Kak pasmepni geTa«
Jell KOpTyca MOXKHO YCTAHOBHTb H3 CPa@BHHTENbHBIX JAHHLIX IO
ApPYrdM TMOAOOHBIM NPOEKTAM, AR AXT CO 3HAUMTENLHBLIM HaCbIlLe-
HHeM MEXaHHYSCKHM H 3JMEKTPOTEXHHYeCKMM 000DynoBaHHeM 4acTo
TPYIHO ONpEe/qHTb MacCy COOTBETCTBYIOILEro 060pyAOBaHHA. ITO
OTHOCHTCA NpEeXJAe BCEro K cHcTeMam TPyGompoBooB H Kabenef,
Macca KOTOPbix Ha GOJBIIHX AXTAX MOXKET COCTABJATL HECKOJbKO
toHn. Kpome TOro, npH IpeaBapHTENLHOM pacyeTe OTCYTCTBYIOT
TOUHLIE JAHHBE O Macce OTHBMbHLIX 3JEMEHTOB YCTPOHCTB H 0060+
pymoBanus. KOHCTPYKTOp OOBIYHO PYKOBOACTBYETCH CPABHUTOVIb<
HBIMH JAHHBIMH IO OTAE/JbLHBIM [PYyNIam MaecoBOH HArpyaku. Ito,
€CTECTBEHHO, HE HCKJioyaeT TOBTOPHOro JeTa/lbHOTO pacuera
Macchi 3JE€MEHTOB YCTPOHCTE W 0GOPYNOBAHHSA, JAaxKe eClH yxe
BbINOJIHEHL pacyerTbi INPOYMOCTH H OCTOHUMBOCTH H IIPOBEICHHL
6YKCHPOBOYHbIE HCIIBITAHHE MOJeNH ¢ TOCJAeAyouled KOPPEeKTHPOB-
Kol 06BojoB xopnyca. [IpH OTCYTCTBHM AOCTAaTOYHOTO KOHCTPYKTOP-
CKOTO ONbITA HEPEAKO MPUXOAMTCA NPOBOAHTL GOJbIIE ABYX pacue-
TOB MaCChi M TIOJIOXKEHHS LEHTPa TAXKECTH,

1.2.2. PazpaboTa TeOPETHUECKOro YePTeXa
M pacyeT BoAoM3IMelu eHHA

_ Crnenyiou¥M 3TaloM NPOEKTHPOBAHHA AXTb SBJAAETCH
paspaboTka TEOPETHYECKOTo yeprexka M PacyeT BOAOH3MELICHHS.
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MacinTab TeopeTHUeCKOro yepTexa Iesnecoo6pa3Ho BHGPAThH TAKUM,
g1o0B! BMOCJIEACTBHH €r0 MOXKHO OBLIO HCNOJAB30BaTh TaKXKe A/
npOeKTHPOBAHHS O6uIero pacnofokenus axTel. OcHosy uepTexa
€OCTaBJ/ISET CeTKA H3 JIMHH{ TEOPETHYECKHX LINAHTOYTOB, BaTep.H-
pufl, 6aTOKCOB B PHOMH, KOTOpble HAHOCAT Ha IPO3PAYHYIO INEHKY
¢ o6paTHOH CTOPOHBL. JTO NO3BOJSET B -AafbHeHIleM KOPPEKTHPO-~
gaTh JHHHH, I0JbL3yfiCh PE3HHKOH, 6e3 HapylueHUs JHHHH CeTKH,
fIPOBEAEHHHX C GOMBIION TOYHOCTDIO.

Cunavana BbLIYEPUHBAIOT KOHTYPH GOKOBOTO Tpoduas H nanyGH,
a rakXKe 00BOJ MHAeNL-IINAHrOYTa, 3aTeéM — OOBOIAL! APYTHX TEO-
peTHUECKHX WUNAHTOoyTOB, prifuH u BaTepauuui. [Ipu mpoekTuposa-
gy 0GBOAOB IUNAHTOYTOB W BATEPJAHHHA KOHCTPYKTOD Mpecneayer
ueln, obecnmegeHuss caMoro O6JaronpHATHOrO oOTEKaHHus Kophyca,
HeoO6X0MUMO OCTONYHBOCTH (OPMBI H 3CTETHYECKOTC BHEIIHETO
BHAa CyAHa. AOGCOMIOTHOE BLINONHEHHE 3THX YCJOBUH BbipaXkaercs
8 TOYHOM COBNIAjeHHH NpPeIBAPHTEILHO ONpPEJeNeHHOr0 HEHTPa
TAKECTH C IEHTPOM BeAHYMHB INOABOAHOTO o6bemMa KOpmyca Mo
LNiHEe, 2 TaKXe B JOCTHXKEHHH TakKOro BOJOH3MEIIeHHS, KOTOpOe
6L1/10 TIOJMYUEHO U3 PacyeTa MaccoBOH HATPY3KH.

PacnpeieseHne BOJAOU3MENICHHS N0 JAHHE ABASAETCH KPHTEpHEM,
KOTOPOMY NMPH DPOCKTHPOBAHUY GHICTPOXOAHBLIX CYNOB NPHIAIOT BCE
Goapluee 3HayeHne. OOBOAN MAapyCHLIX SXT, KPOME TOTO, TOJMKHbI
OLiThL pacCYHTaHH Ha TNaaBaHHe cyada ¢ kpeHom ot 0 mo 30°,
Heo6xoanMo, yTOGHl pacnpejeneHne BOAOM3MEINEHHS [0 AMUHE
AXTH INIPH H3MEHEHHH KpeHa H3MeHSJ0Chb KaK MOKHO MEeHbIUe,
D710 cTapoe NpaBHIO MHOTHE KOHCTPYKTOPH! CEroaHs 3abuiiu.

B To BpeMs Kak €1Ba JH CYIIECTBYET COMHEHHE B TOM, 4TO
KOPIyC MOTOPHOTO CyAHa, OCOOGHHO CyIHA, PacCYHTAHHOTO Ha
IMHCCHPOBAHHE, JAOMKEH HMETb MHHHMA/JbHOE BOAOH3MEICHIE,
Kakoe TOJbKO  JONyCKAalOT TIPOYHOCTL MaTepHana H  Macca
yCTpONCTB, O KOpNyce TNapycHOH AXTH 3TOTO CKas3aTh Heab3s.
Bo-nepseix, 3mech monsa Gannacra saBaserca (akTOPOM, Ompene-’
MAOUIHM CINOCOOHOCTh CyAHAa K HECEHHIO NMapyCoB, H, BO-BTOPHIX,
BeTep yacTo OBIBaeT HEPABHOMEPHEIM IO CBOeH CKOpoCTH. HxTa
C JIETKHM BOJOH3MeleHHEM TpH IUkBane OelCTpo HalmpaeT cKo-
pocTh, a Mocse TNOPHBa BeTpa Tak ke GuicTpo Tepser ee. Hecmotpsn
Ha ycmex fXT C ManuiM BOJOH3MeEILEeHHeM, OCOGEHHO NpPH NOAHOM
Kypce (MOX CNUHAKEPOM), OKa3ajoCh, YTO CAHIUKOM JErkoe CymHo
Ha BonHe B KpyTo# OedmeBHHI He HJeT, a <TONYETCH» HA MeECTe.
T0 CONpoBOKAAETCA HENPHUATHON KaukoH, J[JI1A MOAYyYEeHHS XOPOLIHX
BCECTOPOHHUX KAaYeCTB AXTH PallHOHANLHO, YTOOB KOPIYC M OCHACT-
Ka 6Bl JerkuMH, Kak TOMLKO AONYCKaloT TpeGoBaHUs NPOYHOCTH, .
a obujee BogoHaMeneHne Gbijio BHAEPXKAIO B PasyMHHX Tpeaenax.

Ha coBpemeHHBX fXTax He TpuUMeHsT O6oAblile ANHHHOTO
BHIA B S-o6pasHEIX WINTaHTOYTOB, NO3TOMY OOGBOAM MAaBHHKOBOTO
GannacTHOro KMJIA yalie BCEro MPOEKTHPYIOT OTAALHO OT KOpTyca,
NOAroTaBANBas CaMOCTOATENbHLIT TeopeTHyecKHid ueprex. Ha 06-
WeM TeopeTHyeCKOM HepTe:Ke CyAHa MOKasbiBAlOT YacTO TOJALKO
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KOHTYp KHJIST C OCHOBHBIMH MOMNEpeYHHIMHM paspe3aMu. B mocaep.
Hee BpeMsl MU KHJIEH MCIOJIb3YIOTCA OOTeKaeMble MPOQH/IH, HCIMbL-
TaHHBIE B a’pOAHHaMHuecKOo# TpyGe WM ONHTOBOM Oaccelfine
NO3TOMY KOHCTPYKTOPY OOBIYHO H3BECTHB! LEHTPH BeJHYHHBI Hx

i

o6béMa H ueHTPH TAXKecTd. [IpW pacuyeTe BOAOM3MEUIEHHA W .

IIeHTPa BEJIHUYHHBl CyAHAa OObeMbl NJIABHHKOB KW/ H pyJel, Kak
NpaBu/IO, PACCYMTHIBAIOT OTAEAbHO M HAHOCAT Ha CTPOEBYIO II0
WTaHrOyTaM JONOJMHHTENBHO.

CrpoeBas mo MMaHroyTaM IPH HOPMAaJbHOM H HaKpPEHEHHOM
MOJIOXKEHHH OBICTPOXOAHBIX BOJOM3MENIAIOUIMX TapYCHHX
crajia Hapsly C XapaKTePHBIMH OuePTaHHAMH KOPMOBBIX BeTBeilf
0aTOKCOB BaXKHBLIM KPHUTepHEM IIPH TNPOEKTHPOBAHHH OGBOLOR
Ona ompenesnger 3GGexKTHBHYIO IJIHHY KopIlyca Mo BaTepJIHHHH‘
KOTOpas HMEeT MaJo OOIIero ¢ TEOPETHUECKOH, HJIH KOHCprKTHBZ
HOHf, mnuHoit mo BaTepiusun (KBJI). B mpunumme Kouctpykrop
CTPEMHTCS pacIpelesuTb BOJOHU3MENIEHHE KaK MOXKHO OJIHike
K OKOHYaHMIO BaTEPJMHHH B HOCY H KopMe. Y MOTOPHOro CymHa
9Ta TEHJEHLHS BBIPAXKACTCH B TOSBICHHH 6y/1bOOBHAHOrO Hoca ii
TaKOM Ke KOPMbL. ¥ NapycHOH sAXTbl MpuMEHeHHe HOCOBOro 6ymbOa
HEBO3MOXHO H3-3a IUIOXOrO NOBEACHHs AXTHl HAa BOJHE, TaK Kak
NPH KHIEBOH Kayke OH cO3JaeT IIOBLIIEHHOE CONPOTHBJEHHE,
Komnpgmncc Obl1 HaligeH B IPHUMEHEHHH OTHOCHTENIbHO TMOJHLIX
CeyeHHil 1O HOCOBHIM IuMaHroyram. B xopmoBoit wacty, HaoGopor
uesecoobpasna KOHUEHTPaunUs BOAOH3MELIEHHS B Kopmyce AXTH,
TaK KaK 3/eCb HECJ0XKHO 00ecNeynTb IMJaBHHE CTOK BObI. HeKo-’
TOPbIe KOHCTPYKTOPBI HCIOJNB3YIOT JAaxe Iepo pyas, Kak Teso
HMe[ouee JA0CTaTOyHO OGo/bllioe BOJOH3MEIIeHHe, MEXAY TeM KaK
CyLIecTBYIOT OGBOABI KOpPIyca, KOTOPHE NMPOCTH ¥ HECMOTPS Ha 3TO
3 HeKTHBHH C TOUKH 3penus obMepa.

Pacuer BOmOH3MenIeHHS ¥ [EHTPA BEJHUYMHBLI BHIOJIHAIOT IO
npaBuy CHMICOHA, BHIYHCAAS IVIOIIAAH TEOPETHYECKHX LINAaHIOY-
ToB. [l 9TOH e HeJH HCIONb3YIOT IUIAHHMETP, € HOMOUIbIO
KOTOPOI'O HAXOAAT IIOIMAAM MINAHFOYTOB H HAHOCAT HX Ha cTpoe-
By10 o mmanroyraM. OGKaTaB CTPOEBYIO IAHHMETPOM, ONPeAesiOT
BOJLOH3MELIEHHE. [Tonwaysick npaBuaoM CuMICOHAa, MOXKHO GbICTPO
HaWTH HOJOXeHHe HEeHTPa BEJMYHHB N0 AjauHe. [JoBOMBLHO TOuHO
3TO MOXKHO CcHeJaTh, YPaBHOBEHIHBAs CTPOEBYIO MO HIMAHTOYTaM,
BHIpe3annyo u3 6ymari, Ha ocTpue Hoxa. [IpoekTHpoBanne MuHHH
TEOPETHYECKOTO uepTeXa C COINJIacOBaHHEM TOUEK TepeceueHus
BATEePJHHAH, PHIONH ¥ ILIMAHTOYTOB HAa BCEX TNPOEKUHAX, a TaKKe
NOJY4eHHe HYXKHOTO 3HAYEHHS BOJOM3MEIICHHS H INOJOXKEHHS [eH-
gpa BeJHUHHB TpebyeT OT KOHCTPYKTOpA TEepNeHHs, CHOPOBKH U
TLiTa.

1.2.3. NpouHOCTb M OCTONUMBOCTD

Ecay KOHCTPYKTOp IpH pa3paboTKe KOHCTPYKUHH Kop-
nyca He MOXKET IICIIONb30BaTh AaHHBIE O pasMepax cBsisedl Habopa

ie

AXT

i NPOYHOCTH NMOMOOHBIX CYZOB, OH JOJKeH HJH JAETajbHO paccdH-
raTh TPOYHOCTH KOpIyca, Wi OOpaTHTbeA K NPEANHCAHHAM Kaac-
crHKAILHOHHBIX obuiecTB, TakHX, Kak [epmaHCKui Jlno#in,
Anraniickuit Jlaofa u 1. n. Knaccupurauronsnbie obuiecTsa nosy-
4aloT NOUYTH BCE CBENEHH O HEOOXONHMBIX pasMepax HeraJeil
ya6opa M3 OMBITa SKCIIyaTauHH IOCTPOCHHBIX CYHOB. Onnako
OIb30BATHCS NPEeNNHCAHHAMH  K/IaCCHPHKAUHOHHOrO obuiecTsa
1enecoo6pasto, Korjaa peub HAET O THHOBBX cyaax. Ecam xe Tpe-
GyeTcsi CIPOEKTHPOBATh 4PE3BHYAHHO Jerkoe H GHICTPOXOAHOE
CYZHO, TO KOHCTPYKTOPY JyyIne OGpaTHTbCA K pacueTaM MpOYHOCTH.

BHITOMHAIOT pacueTbl obuieit NMPoAOJNbHOH MPOYHOCTH KOpTyca,
MECTHOI TIPOYHOCTH H TIPOBEPKY Ha ckpyunsanue. [lns HeBOJBLIITHX
axT pacuer ofuiefi MPOAOJIBHOM MPOYHOCTH, KAaK MpaBHJIO, HE Tpe-
6yeTcsl, TaK KaK COOTHOLIGHHE BBICOTH H JUTHHBI COBPEMEHHLIX KOp-
NMyCOB OTHOCHTEJbHO Majo. [laxe mis GOMbIIMX SXT 4acTO OTKa-
3HBAIOTCS OT BHIOJHEHHS 3TOTO pacuyeTa H3-3a ero TPYyAOEMKOCTH
(B cBA3W C HEOOXOAHMOCTBIO YyeTa JHHAMHKH soaHenus). Ilpu
3TOM KPHBYIO MacCOBOH HAarpy3kH, BHBEACHHYIO H3 pacmpeieeris
Macchi Kopryca H o60pylOBaHHA Cy[HA, CONOCTABJAIOT C MPEro-
JaraeMblM pacrpefie/leHHeM CHJ TNIaBY4ecTH A/ HECKOJNbKHX CJay-
yaeB B 3aBHCHMOCTH OT TOrO, r€ HaXOAHTCA rpeGeHb M NOJOUIBA
BOJIHB OTHOCHTEJMbHO MHjens. [IpH ynpouieHHOM MeTOAE BepUIMHBI
BOJIHB NPHHHMAIOT 33 ONMOPHble TOYKH Ha HOCOBOM H KOPMOBOM
nepreHAHKyAspax B MECTax HX NepecedyeHus C KBJI. Bosnuxat-
lee TPH TOM HaNpsiKeHHe ONPEIEJsioT B ABHO OMACHOM CEYCHHH,
B GOJILIIMHCTBE CJydyaeB B CepeiuHe CyjaHa, H OUEHHBAIT COOTBET-
CTBYIOWHM KO3G(HUHEHTOM NPOYHOCTH, B3ATHIM H3 OTHITA nocTpoi-
KH TpeaumecTByounx sxT. Ho naxe u 3TOT 3HAYHTENbHO YIPOLIEH-
HbIfi METOJ pacuera AOBOJbHO CJIOMKEH.

K KOHTDPOJBHHIM pacueraM MECTHO# HPOYHOCTH OTHOCHTCA
pacueT Ha CKaTHe KOPTyca, KaK M DPacueTsl JIeHCTBYIOUIMX HAmps-
Xemuft B OCHACTKe, py/ie H KpelvieHHH GajanacTHOro Kujs. OmbIT-
Wble KOHCTPYKTOPH HCMOJB3YIT AanHbpe Tabauu Jlpofina mpu
NPOERTHPOBAHKMH SXT OOMEerdyeHHoll KOHCTPYKUHH, yMeHbuIas yKa-
3apHble TAaM pasMepH  o/eMeHTOB Habopa Ha oIpereseHHbl
NPOHEHT.

[Moanwlt pacueT pyJs # ceuenus Gasepa BecbMa TPYLOEMKHUH,
ecjay He HCIOAb3yeTcss KOMIbioTep. XOpolIHe HCXOAHBIE JNaHHLe H
B 9TOM Cayuae MOFYT OLiTb HOyueHb H3 mnpasua [epmanckoro
Jlaofina. Ias Bubopa pasMepoB CedyeHHUs] MauT H IITAroB MOXHO
ellle BOCIOJb30BaTbCA CTApbIM aMEPHKAHCKHM METOMAOM pacuera, B
OCHOBY KOTOPOTO NOJAralTCsi NaHHHE 06 OCTOHYHBOCTH AXThHI NMpH
Kpene 30°.

K pacueTy mecTHO NPOYHOCTH OTHOCHTCS OIpejesenue pasme-
poB kpemsieHHs 6ajiacTHOrO KWas. Y HEKOTOPHIX TFOHOYHBIX AXT
C Y3KMMH H TJAyOOKMMH KHJIAMH TPH OOJIBUINX CKOPOCTAX XOIXa,
OcoBeHHO TOJ CIIHHAKEPOM, MOABAAIOTCS 3HAUHTE’bIble Meperen-
nbe marpy3kd. OHM BO3HHKAKOT BCIEACTBHE KOCOro HaTeKaHHs
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I i .
Co;%rf\/l%u}iimxngob. Tounniit pacuer sTHX HArpy3oKk BOIMONKeH TOJIbKg
MIILIOTEPA ¢ COOTBETCTBYMOIUEH %
# TporpaMmmof
[0 pesyabTatram Tagu: 7 Krop,
X BBIYHCJAEHHH HEKOTOpHiE KOHC
; T
pa3ﬁa60Tann Gosee mpocTyio MeToguKy pvaeTap PYKTODH
anargnfxl;: gggn;xeT ynpou;(eHHoro MEeTOla And pacuera cui, ckpy
¢ AXTH. KWib ¥ pysas, ¢ omHof ; i
I JIHOH CTOPOHH
Jax, ¢ Opyro#, [awT A0OBO ’ kpyansaaLE
JILHO 3HaYHTeNLHLI
MOMEHT. ¥ fXTbl, CKOHCTD 7 o
YHPOBaHHOH 1O Npeamucan
HAM KJ .
3:;{;1;1;09:01‘0 O0IIeCTBa, 3TH HATPY3KH YYHTHBAOTCH B Koa?;qfﬁ.
. ix;?{;ae r;};?;HOCTH Kopnyca. ¥ AXT o6JerueHsofi kom
Y3K¥ CTAHOBATCA KPUTHY .
BO3HHMKAIOT YCTANOCTHLIE SIBJICHHA. P SR, Hepenxo
o ,?,Tnaa I;]paBPUIbHOI‘O OMpPEACNCHHST PA3MEPOB BCEX Y3NOB KOpmyca
Ha c Bzé W BLIIONHEHHS PAacyeToB MPOYHOCTH HEOGXOZHMO MpHUHH
vatn BHHMaHHe TPe6OBaHHA MO GE30NacCHOCTH. Maccy cnaca-
e BOMx # TPOTHBONOXKAPHLIX CPRACTB HYXHO YUHTHIBATH yIKe npu
asgpnﬁﬂgrchg;i MaccoBOM HArPY3KH. YUHTHIBAIOT TaKKe Maccy
€BOT0 yCTPOilcTBA, MaKcuUM
MaJbHBIE pasMephl
MuTa W MHHHMAaabHbie pasMephl ; P enaean.
CITHBHBIX WIMHraTtos., Bee
¢prKranKoHHbIe 06mieCcTBa BKAIO ’ TaeTer.
YHAH B CBOH HHCTPYKUHU
BYIOI{HE YcTpOiicTBa ansa obecn s,
eyeHHss 6e3onacHocTH
KOTOpHIE DEKOMEHAYeTCs HCIon S
b30BaTh AA8 MO
Ocobenno 310 Heob oy g
XOAHUMO, ecaH fXTa JAOJKHE
. HOJAYUHTH K
corniacio Ilpasuaam nocrpoiiku. das 909 napyCHblg AXT l:{oig?
E;x;r Il;ee npncaaﬂsae'rc;{6macc U KOTOPHIE cTposATcs 6es Ha,émone
THCTPa, Uesecoo6pa3Ho pPyko -
BOJICTBOBATLCS
GotanHsiMH B 1974 1 renens Log.
r. Ipasunamu kpeiicepck
oro oraeaenns [ep-
MaHCKOro INapycHOro cowosa. B P
. HUX cOAep:KaTcs MEeXAyHapo
) AHbIE
}uxeﬂiunoaagbuue IUPeKTHBH, Kacaiouihecs Mnnumanbﬂyorop cHab-
HHA ¥ 000pynOBaHUs ANs O6ecreueHwss 6e30MacHOCTH MAapaHus
MOPEXOAHLIX MapyCHLIX AXT Ha OcHOBe Tpe6osanuit ORC (Mexnay-
HapONHOro KOMHTETA OKaHCKHX TOHOK), @ TaKiKe BHITEKaloUlHe N3
9THX TPeGOBaHHH NOMONHHTENLHBIE PEKOMEHIAMHH M0 6e30MacHOCTH

1.2.4. Pacuer ocroliumBocTH

it Bcex AXT MomepeuHasi OCTOHYHBOCTL SABJAETCS BASK-

HLIM KDHTEDHEM NPOEKTHPOBAHHS H OJHHM H3 OCHOBHBIX (haKTOPOB
GesonacHocTn maasaHusA. K ToMy ke y NapycHOM SAXTH ocToﬁp u-
BOCTL HENOCPEACTBEHHO CBsA3aHA c INPOABHXKEHHeM Bmepes ';IK
KaK cuia TAr'M NPHNOXKEHA Ha 3HAUHTENbHOH BHicOTe Hapg ypésnsm
BOABI, KOTOPas B CBOIO OuYepeAb OKa3HLBAET COOTBETCTBYIOlee
COMpOTHBJEHHEe JABHKeHHI0. Croco6HOCTL HecTH mapyca, a dTmIél .a
:fb?cmxmma;l CKOPOCTh 3aBHCAT B OCHOBHOM OT oC’ToﬂqHBoclTIH
K;eﬂé ﬂxoog%g-aﬂ NPOTHBOJIEHiCTBYET A4BJEHHIO BeTPa IpPH yraax
Ecau He NPUHMMATR BO BHHMAHHE OTKDEHMBAIOLHil apdexr
SKHMaxa, TO HavanbHas OCTOHYHBOCTb AXTH Obecrneyusaercs B
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ocHOBHOM €e UINDHHON HIH, HHaue rosopst — OCcTOHYHBOCTLIO (HOP-
wp kopmyca. CnocoGHOCTh K HeCeHHi0 Mapycos wBsepT6oTOB H
JHOTOKODIYCHBIX AXT OMpEJe/eHa MOYTH HCKMIOUHTEILHO OCTOH-
qHBOCTBIO (DOPMBI, TAK XKe KaK H CKOPOCTh COBPEMEHHLIX KHJIEBLIX
gXT 3aBHCHT NMaBHBIM 00Pa3oM OT OCTOH4HBOCTH bopMBL

OCHOBHOHi XapaKTePHCTHKOM OCTOAUHBOCTH (OPMbl  ABJASACTCS
jOMepeuHblii MOMEHT HHEPUHH BaTepJHHIH. [TostoMy B mepsoM
npuOHKenHy padouyio miomanb MapycHocTd A cOBpeMEHHHIX
gxT C TAaBHUKOBBIM KHJAeM 1 00BOTaMH WBepTOOTHOTO THMA
MOXKHO MOACYHTATh MO (opmyne

S = kLB,

rpe S — maouiagb MapycHOCTH, k — svmipudecKiiil KO3 HUUHEHT,
L — nauna no KBJI; B — wipuna no KBJI.

lns coBpeMeHHBIX KH/AeBBIX AXT aauHoit 7—14 M k= 1,9..2,3.
B sozax Cesepnoro mopsa M DaaTHKH palMOHAMbHHIM OKasajcs
k= 2. Mopckue sXThl B CpEeAHeM HECYT, C/€L0BATEILHO, 2 wm?
MapyCHOCTH Ha KaXKabiif KBafpaTHBIl METP NPAMOYToJbHHKA CO
cropoHamM¥ L u B, mpuuem B 3Ty MJollaib BXOAAT TOMbKO TPOT
W TepeaHHH TNapyCHbll TPEyroJbHHK. HOas cpaBHeHHs TOHOYHas
axTa, HampuMep Kaacca «COMHHT», HMEET k= 2,32. [as nppyrux
mapycHbix cyaos, cornaco X. Baagepy, MOFyT OBIThL HPHHATH
cAeAyIOMKe 3HaueHUs k (uen3BecTHO, Mpasaa, YYHTHBaeTca JH
3gech (axTHyeckas IUIOUIAAb CTaKceas HJH ob6mepHas mnaouiaib

MepeHero TPeyroNbHHKa):

bk

T

K

THN #XTH
«3Be31mm<»....................4,18
«'I‘emneCT»...‘.,.............,.2,80
«JIpakon» . o e e e e .. 247
«RIZ» .« o i e e e e e e . 367
CDOTBKBOT» .« v« v o o e e e e e e . 2,16
Yue6uo-napycuoe cyaHo «Topx ®oK» . . . 2,34
«OnnMnHK»....................1,88
«JIeTYuHit TOANAHACUY . « « « o 0 o o o 4o 0. o 2,09
QB0BS . . . e e e e e e e e e e e e e e e . 245
Karamapan «Top:ano» e . 1,25

Y MHOrOKOpMyCHBIX CYJIOB MJOumlaab MapyCHOCTH, BhIYHC/eHHAd
10 OTHOWIEHMIO K MJIOUIAAM BaTePJHHHH, OTHOCHTEJLHO HEBENHKAE,
Tak Kag BPAI JH V HHX €CThb Pe3epsbl OCTOHYMBOCTH A3 IPeopo-
JeHMs AMHAMHUUECKHX JOMOJHHTENbLHBIX Harpysok, BLI3BIBAEMBIX
WKBaJsaMy HJIW BOJHAMH.

BOLIIHHCTBO KOHCTPYKTOPOB OLEHHBAIOT CNOCOBHOCTb  AXTHI
HOBOrO NMpPOEKTa K HECEHHIO MapycOB OMBITHBIM HYTEM M0 AAHHHIM
Npeamayliux KOHCTPyKuui. B CIIA npumensiercsd 3TaJOHHBIA
(cpaBHUTeNLHBI) pacueT OCTOHYMBOCTH, B KOTOPOM Y4YHTHIBAKOTCA
Ijoiwags, OapycHOCTH, TIeUo CTATHYECKOH OCTOMUMBOCTH, Mera-
UenTpuueckas BHICOTA, BOJOM3MEUIEHHe H MpepnofnaraeMoe pasne-
Hue Betpa. B pesyanTaTe onpeiensercs Tak HaszuBaeMuiit KOapPu-
uxenr JlenneHOyia, KOTOphIH mpelacTaB/sdeT coboli KpeH fAXTH B
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rpajycax mnpu JaBJeHHH BeTPa, PABHOM eanHHLe. DTOT npns
AEHHBI METOA XOpOW! TOAbKO NPH cpaBHEHHH
T'HYHbIMU TNIOCTPOCHHBLIMH fXTaMH.

Hlo cux mop 06 ocrofiunsocru TOBOPHJIOCh [VIABHBIM 06pa3oy
KaK 0 (aKTOpe, BAMAIONIEM HA MPOABHIKEHHE AXTHI BIEpen, HO ro.
Pasio BaxkHee oHAa KaK (akTOp obecrmeueHHss Ge30MaCHOCTH IL1a.
BaHW AXTbL. JJsl MOJHOTHI KapTHHBI HYXKHO HCCAENOBATDH OCTO}.
YHBOCTb (DOPMBI M OCTOHYHBOCTL Macchi, KOTOPas 3aBHCHUT o7
BSAHUMHOrO PacHO/NOMEHHA LEHTPA TAMKECTH M UEHTpa BEJTHYHHY,
4 TaK¥Xe CTaTHYeCKYI0 U AHHAMHYECKYIO OCTOHYHBOCTD.

Ilasi onmpeseneHns craTHyecko# OCTOHYHBOCTH HYXHO He TOJbKg
HaiTH YroJ KpeHa HpH CTATHYECKH MOCTOSIHHbIX MOMEHTaX, TaKuy,
HalpuMEp, Kak DaBHOMEPHOE jaBieHHe BeTPa, HO H KPEHsllHe
MOMCHTbBI, MOABJAOUIHECH IIpH OPHBEAEHHUM SAXThI K BETPY, H3MeEHe-
HHW [aBJjeHud BE€Tpa HJIH H3IMEHEHHH pacmopeanenenns Harpysku
orHocurensio [I1. Tlpemsapurenbuniii pacyer craTHyeckoi OCTO#-
YHBOCTH HOBOTO [POEKTA BO3MOMKEH, HO OH JOBOJLHO TPYLOEMKHi
H pAf AXT AMEHOH 10 20 M mpuMeHsieTcs pemko. [las KDY THBIX
AXT MOYTH BCErAa BDLIMOMHAIOT TOJNBKO MPEABAPHTEIbHYIO OLEHKY
OCTOHYHBOCTH Ha OCHOBE CPABHEHHS €€ ¢ H3BeCTHBIMH napameTpa-
MH OCTOHYHBOCTH MPOTOTHIOB, KOTOPLIMH PAaclOaraeT ONbITHbI
KOHCTPYKTOP.

Il1a MOPCKMX AXT AARHOH cBbime 20 M mOYTH BCEeraa mesant
ONBIT KPEHOBAHMA. YCNOBHEM [JIsl €TO BBINOJHEHHS  SBISETCR
pacyeT KpHBBIX 3/JEMEHTOB TEOPETHYECKOro ueprexa. Bee pmadp
HeflluMe HceaeZOBaHMsA, Kacalouymecs MJ1aBYYyeCTH, OCTOHYHBOCTH,
AMQGepenTa, cnycka co cTaneas H HENOTONIAEMOCTH, Gasupyiorcs
Ha 3THX KPHBbIX. Pe3y/nbTaToM nepecyera OCTOHUMBOCTH fIBJISETCH
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Puc. 1. Tunuunble gnarpaMMbl CTATHYECKOH OCTOMYHBOCTH,

A-—xaTamapal; B—usepr6ot ¢ Tpaneune#t; B,— kpeficepckuf mwaepr6or; C— axta KOMIpO*

MHCC HJH CO CKYJIOBHIMH KHJAMH; D—KuieBasi fXTa ¢ BHCOKHM HaJABOAHKIM GoproM; C; H
Di—BapHauTh AXT ¢ HapcTPORKOR-GakoM,
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guarpamva crathueckofi ocrofiumsoctd (pnmc. 1). Onbitom KpeHo-
paHHs onpeneasercs (GakTHUECKOe NHOJOKEHHe UEHTPA TAKECTH
cyAHA [0 BBICOTE. .

KpuBbie maey OCTOYMBOCTH XTI NPH PA3JHYHBIX COCTOSAHHAX
yarpy3kH (UMCTEDHbI [OMHbIE, HAMOMOBHHY 3aMONHEHHBIE HJH
qycTbie) ABJAIOTCA MOKa3aTeNAMH  CTATHYECKOH OCTOHYHBOCTH
CYAHA, MO3BOJISIOT ONMPEAENHTh MAKCHMa/bHO® NJICY0 OCTOHYHMBOCTH
§ CYAHTb O TEHACHUHAX CYAHA K YMEHbIUEHHIO I YBEAHYEHHIO
cTaTHUeCKOA OCTOHYHBOCTH.

K coxaneHdlo, paccyHThbiBaeMbie ¢ TaKHM TPYAOM KPHUBLIE f1/1ed
0CTOHUMBOCTH HE MMEIOT TOTO 3HAUYCHHA, KaKOE OHH HOJXKHbI ObIH
6n NMETh TPH HaJHYyHH eJHHOro Macwiraba anas CPaBHHTeJbHOH
OUEHKH OCTOMYHBOCTH pasubix cynoB. [Ipeanocblikofi ai1s cocras-
gequsi enHHoro macuitaba Moxer ObiTb, HAMpUMep, yyeT AHHAMH-
4eCKOTO BO3JACHCTBHA HA MONEPEUHYI0 OCTOHYHBOCTbL AXTH BHE3an-
HOrO LIKBaJa [HPH BOJHEHHH.

Pacyer gUHaMHYECKOH OCTOMYUBOCTH SIXTbI KaxKeTcs MPaKTHUe-
CKH MOYTH GecHepCcHeKTHBHHIM, 0cOGEHHO /I HEGOBbIINX MapyCHHX
axT. Jlo cHx mOp PacCYHTHLIBAIOT TOJLKO KPHBBLIE MJley OCTOHYHBO-
CTH IpH ABHXKEHHH AXTbl Ha CHOKOHHOH BOJE. YKe MHOro Jer Teo-
pEeTHKH 3aHMMaloTesd TeM, yToObl 3apaHee mnpeackasaTb OCTOHYH-
BOCTb cyAHAa Ha BoaHeHuH. Tak, B BOeHHO-MOpckom ¢Jote OPT
paspaboraHbl Ompeae/eHHble TEOPETHYECKHE CXEMbl IS pacyera
noTEPH OCTOHYHWBOCTH BO Bpems BoJaHenna. Ho sTH nccaenosanud
MOXKHO MPOBOAHTH TOJLKO Ha Gase jOPOrOCTOAIIETO HCIBITAHHS MO-
feneit, YYHTbiBag Jaxe cTaGH/AH3WpylOlIee BJHSAHHE CKOPOCTH
CyaHa. .

IIpn npoekTHPOBAHHH TOPrOBHIX CYAO0B AHArPaMMbl ocTouqugo-
CTH [epBOHAYaJbHO HOCHJH TOJbLKO CPABHHTE/bHDbI xapakrep 0e3
HCMOMb30OBAHUS ClIEeLHAbHbIX KPUTEPHEB, XapaKTePH3YIOMHX AUHA-
MHyeckoe Bo3pelicTBue BoMHeHHd. TOoyHO ObIIO H3BECTHO, YTO Kap-
THHA OCTOHYMBOCTH CyAHA Ha BOJHEHHH HE Ta, KOTOPYIO MOMIH
laTh KPHBbLiE TJ€y OCTOMUHBOCTH Ha THXOH Boje. Takum o6Gpasowm,
OCTOAYHBOCTb ONPOKMHYTHIX CYAOB HCCJIEIOBAJM [0 HX AHarpam-
MaM, paccYHTaHHbIM A/ THXOH BOABIL ’l:axﬂe Ke NaHHble UMeJHCh
H 1Jsi cyno0B, KOTOpbie CYHTadHCh ocTofunmBbiMM. Tak nocTemeHHo
YCTaHOBH/H, KaKHMM JOJXKHbI ObITb MeTameHTPHUYECKas _BBICOTa,
Nneyo BoceTanasauBalomero Momenta npu kpeme 8 30° u yroa
SaKata pHarpaMMbl OCTOAYHMBOCTH Ha THXOH BOJE, yTOOB CYIHO
nonyynsoch 3aBeOMO OCTOHUMBLIM (KpHTepHil Paxona).
© OTHM, YHCTO CTATHCTHUYECKHM, HNPUEMOM MOJb3YIOTCAd U B Ha-
CTOsiiee BpeMs /51 OUEHKH OCTOHYHBOCTH uOﬁb}‘IHbIX TOPTrOBLIX CY-
Ros. CiemosaTe/bHO, OMNpegeseHHe OCTOHYHBOCTH, HECMOTPA Ha
CJIOXKHOCTb, OCHOBAHO HA CTATHCTHYECKHX [JAaHHBIX H HOTOMY OHO
He a6CoJII0THO, 2 OTHOCHTENbHO. )

B HeoGblunbiX ycn0BRAX, HAMPHMED HPH-YPE3BHIUAIHO CHILHOM
BOJIHEeHHN, cnpaBenJsiHBOCTb YCTAHOBJEHMHBIX CErOZHS HOPM OCTOH-
YHBOCTH MOXKeT GbiTb MOABEPTHYTa COMHEHHIO.
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Crpem/ieHre OUEHHTL OCTOHUMBOCTL SIXTHI AHAMOTHUHHIM TPYio.
eMKHM H JOPOroCTOSUIMM METOAOM HCCAeAOBaHuii M paspaborog
AnA AXT AAMHOH MeHee 20 M COBEpUIEHHO HepeanbHO. JTO npep.
CTaB/JSETCA TEXHHUECKH HEBLINONHHMBIM BCIEACTBHE 60/bIIOLG
pasHoo0pa3us CYWIECTBYIOWIHX THINOB fAXT. Jleqo HE TOJLKO j
GoJsbIINX 3aTpaTax Ha [peABapUTENLHBIH pacueT OCTOHYHBOCTH y
KOHTpOJIb MHYyTeM ONLITa KpPEHOBamHA. ITH 3aTpaThl MONIH Oy
ObITb OnpaBAaHbl AJs CePHAHBIX AXT, HauHHAs C HEKOTOPHIX Oflpe-
J\eJICHHLIX pa3MepoB. Boire ynomumnajsoch 0 TOM, yTO A4Sl Pealhe
HOH OLEHKH OCTOMYHMBOCTH HapsAAy C METOLOM BBHIUMC/ICHHS CTaTH-
yeCKoil OCTOMUMBOCTH Cj1eyeT OUEHHBAaTh M AHHAMHUECKHE Harpys.
kd. OnHako A1s CNOPTHBHBLIX CYAOB NPAKTHYECKH HE CYWIECTBYer
TaKHX METOJOB, KOTOPble MO3BOJHMIM Obl MONYWHTh HEOGXOLHMYio
uHdopmanmio 00 OCTOHYHBOCTH I/ Pa3HOOGPAsHBIX THIOB X7
IlyTeM HCIHITAaHHS KPEHOBaHMA, paCyeTa KPHUBHIX 3/J1E€MEHTOB Teope-
THYECKOrO yepTexa, NauTOKapeH ¥ aHarpamMm JAHHAMHYECKOH
OCTOHIMBOCTH.

Haroroputeny H HOCTABUIMKH SIXT [OBOPAT O HEONPOKHIMIBAe-
MBbIX Cygax Ha OCHOBe OLEHKH Macchl 6annacTa, KOTopas COCTaB-
JAfeT TY WIH HHYIO JOJ10 OT BOoaouaMeuleHus cyada. [Tonoxenne
HeHTpa TAXKeCTH O6annacra OpH 3TOM COBEPIICHHO HE ROMJIEKHT
ouenke. Kpome TOro, cpesH CIELHAJHCTOB HET €IHHOTO MHEHHS
OTHOCHTE/JLHO TOTO, K KaKOMY COCTOSTHHIO HaTpPy3KH SIXTHI OTHOCHTh
NpoueHTH AoaH Oajjacra: K CyAHY C 3allOJHEHHHIMHM ILHCTEDHAMH,
¢ eMKOCTSIMH, 3alOJIHEHHBIMH HAMOJIOBHHY, ¢ dKHHAXKeM H cHalbie-
HYeM Ha GOPTY WJIH ¢ TOPOXKHUMH IpcTepHaMu u 6e3 awozelt. Bu-
Gupasi OAMH H3 HECKOJbKHX BapHAHTOB HArpysKH, MOJy4aioT pas-

1.3. BYKCMPOBOYHLIE UCMLITAHUA
MOJREU ¥ OBBOAbI AXT

OcnoBoll s npoBexerus OyKCHPOBOYHHIX HCOBITAHHH
MOAENH HaCTO CJYXKHT TEOPETHYECKHH yepTeX IIPOeKTa, Cornaco-
paHHBEIl CO BCeX BblIIE PaCCMOTPEHHLIX TOYeK 3PEHHS, BKJOYas
OTHOCHTENILHO® MOJIOXKEeHHe UEHTPa TAXKECTH fXTbl M [EeHTpa BeJH-
yuubl. MenmTanus monenefi AXT B onblTOBOM GaccefiHe oObLIYHO TAK
JOPOTH, YTO HX MEneco06PasH0 NPOBOAHTb TOMRKO s GObIINX
4 goporocroamux axrt. IIpasaa, onn Takke HeoOXOAHMH ass pas-
pabOTKH NpOEKTa CepHHHOM HMJIH THIOBON fAXTH, 0O KOTOPOMY
IOMKHO GBITH TIOCTPOEHO MHOXKECTBO CYA0B.

Waes GYKCHPOBOUYHHX HCIBHITAHHHA B Gacceiine Obl1a IpeTBOpeHa
g xu3HbL yxke B Kouume XVIII B. npu npoekTHpoBaHHH GOMbIUHX
papyCHbIXx CynoB. Mojeny CylI0B OPHBOAWIM B JBHXKEHHE C IIO-
MOILIBIO TAMAIONUIEr0 I'Py3a W TOYHLIMH BeCaMH H3MEPAJNH BEIHYH-
-4y compoTHsaenus. B 1863 r. anruuganud Buabam ®Opyn cospan
locHOBY 11 mepecuera pe3y/JbTaToB C yyeTroM Mmaciutaba Mmomend,
TaK YTO CTaJ0 BO3MOXHBIM DAaCCYHTHLIBATL COMPOTHBJICHHE HATyp-
HOTO CyJHa.

KOHCTPYKTOP SIXT, OAHAKO, H3-32 GOABLIHX PacXOA0B Ha MpOBe-
Jenue GYKCHPOBOUHBLIX HCHbITAHHMI MOXKeT HpuGeraTb K HHM TOMb-
KO BpeMs OT BpPEMEHH. Jaa HapyCHbIX fXT HCOBLITAHUSA YCJIOXKHA-
OTCS TeM, UTO MOJENH IOTXKHH GYyKCHDOBATLCA HE TOJIbKO B HOp-
MaJbHOM (IPSAMOM) MOJOXKEHHH, HO H C pPasJHYHbLIMH yIJaMH
kpeHa u apeiida (puc. 2). Hanpumep, npu HCIObLITAHHAX OJHOTO H3
npoekros bpurroHa Uenca 6vlno nenbitaHo 16 pasaMuHeIX Moge-
JAei1, kaxnaaa no 27 pas. Mroro 6o nposenero 432 GYKCHPOBKH.

JHUHbIE MPOUEHTH aoim Gatnacra. Tak Kak oCTOHYHBOCTL HMeeT 3, paboTa 3aMSIA HECKOJbKO HEIeAb, PACXOZHl COCTABHJIH
pemaipuiee 3HaueHHe 1 Ge30MaCHOCTH AXTH, 3HAHHE COOTBET- 40 ()00 mapok ®PT Ges yuera 3aTpaT Ha H3rOTOBJEHHE Mojxeded.
CTBYIOUIHX /€U OCTOHYHBOCTH MO OTHOIUEHHIO K OCHOBHBIM KPEHA Tag gagx Kaxaas M3 AEPEBAHHBIX Mojenell AJHHON oxomo 1 m ¢
LM H BOCCTAHABINWBAOWMM MOMEHTAM Hrpajo Obl He MEHBLIYIO ynpgwgoir (mpHCmocoGeHHe 1A GYKCHPOBKH) CTOHMA TaKiKe He-
pOJb. CKOILKO THICAY MapoOK, TO BapbHPOBaAHCL OBGBOABI TOJNBKO YETbi-
Eute B 1973 r. aBTOp Ha cTpaHumax xypHana «[m fAxr» NPH-pex ocHOBHLIX MOAeNell NYTEM HaNOXKEHH Ha HHUX MjacTMace ¢
Be CXeMy pacyera s BO3MOXHOCTH CDaBHeHHUS TeOPeTHYecKoH mocienyiomeir Aopaborkofi. [lyTeM CHCTEMATHUECKHX H3MeHeHHH
OCTOHUHBOCTH COBPEMEHHBX AXT. ITo 3Toi mpocroli cxeme A1000f 06BogoB B OueHb Y3KMX NpeAeTax YAAN0Ch AOCTHYL ONTHMAJbHLIX
KOHCTPYKTOP MOXKET CPaBHHTL OCTOHYMBOCTb CBOMX MDOGKTOB NDHMNOKasaresieli NpH MUHAMAJLHOM CONPOTHBJIEGHHH Ha BCeX Kypcax
kpene 90° ¢ pyrUMH AXTaMH, H3BECTHHIMH KaK 3aBeJOMO OCTOH-H mpy Bcex. cKopocTax. [laHHBle 3THX GYKCHPOBOUHBIX HCMbITaHHH
yuBsle. s ONHOH SAXTbI TakoH pacyeT 3aHUMaeT He GoJee moay-Mopesej; 16-MeTpoBofi AXTH OBIMH 3aTeM IePECHYHTaHbl IOCpes-
gyaca. COBMECTHBIMH YCHIHAMH MHOTHX KOHCTDYKTOPOB, MNpPEXAECTBOM KOMIBIOTEPHOR MPOrPaMMbl Add  APYTHX SXT TeX xe

BCEr0 co3jgaTesnedl sXT, H3BECTHbIX KaK OCTOHUYKBLIE, MOXKHO Gbl10Pasmepos.
6u1 BHPAGOTAThL UETKOE ONpeJeseHHe MOHATHA «OocTOHYMBLIA oT of-  OGe cocTaBJsioulHe CONPOTHB/EHHA: CONPOTHBICHHE GOpMH,
poKHabIBaHHs». B pasgene aroit kuurd «OcCTORUMBOCTL M heno-KOTopoe mopgumsiercss 3akoHy @pyna, U CONPOTHBJICHHE TpeHus,
TONJIAEMOCTb» [pEJJIaraeTcsi CXeMa pacuera, jAomonHeHHas asyMdH3Yuennoe PefiHonbacoM, MePECUHTHIBAIOTCSA A/ HAaTYPHOro cyaHa
npeienbHbBIMH (FPAHHYHBIMH) KPHBBLIMH A/ OUEHKM MHHMManbHuixTO pesynpraTam HcnbiTaHu# MOAETed OTAEIBHO. Ho Tak xak mpwu
M OCTAaTOYHBIX BOCCTAHABJHMBAIOWHMX MOMEHTOB OTHOCHTEIbHO pa3‘OYKCHPOBOYHBIX HCOHTAHHAX 3TH COCTaBJAOLINE CONPOTHBJICHHA
MEpOB SIXT. :‘I’IOFYT OuiTh 3aMepeHbl TOJNBKO BMECTE, TO B 9TOM I[I€pecyere eCThb
€koTopas morpewmHocTb. [IOrPemwIHOCTL 3Ta 1€M  MeHblle, ueM
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B GoabuleM Maclitabe Mo OTHOIIEHHIO K HATYPHOMY CYAHY BBIlOqye g PEXHME BONOM3MEILAIOWEro NIaBaHHA KPUBLIE (puc. 3). Tarune
Ha MOne/tb. YBeauudTh macuiTad MoAesell MOTOPHLIX AXT He Mpq ucHbITAHHA ObuM MPOBeJeHB B OMBLITOBOM OacceiiHe H CTOMJAH 3Ha<
OnemMa, Tak Kak A1d OyKCHPOBKH Ge3 KpeHa u Apefiha MOXHO og guTeAbHO MEHbBLIe, 4eM HOpMasbHbe OyKCHPOBOUHBlE HCIBITAHUSL.
[10JL30BAThCS OMBITOBBIMH OacCeHHaMn OOJbUINX pa3MepoB, pa,  CJ/O0XKHOe H3MepHTenbHOe 0GOpYAOBaHMe, HMelolleeCs B TEXHO-
CUMTAHHBIX Ha HCOBbITaHHs Mogesell Kpymubix cyaoB. CuoxHee ;joraueckoM HHctHTyTe Credenca B Xo6oKeHe nox I—Ib}o-lflopKOM,
3TOM OTHOUWIEHMH HCOBITAHHA MOJeJsell HAPYCHBIX SIXT, pasMepy cyuTAETCA OAHHUM H3 CaMBlX COBepLUeHHHX [/ HCILITaHHH MOZAE-
KOTOPHIX, KaK MPaBuJO0, ileBeJIMKH. B cBsi3u ¢ 3TUM CpaBHHTE/bHpy jefi NMaPYCHHIX AXT. OpHako u OHO paboTaeT ¢ HEKOTOPBLIMH MO+
OyKCHPOBOUHBIE HCMBITAHHS MPOBOAAT 0OJiee MPOCTHIMH METOAamy rpellHOCTAMHU H HCKIIOYHTeNbHO A0pOroe.

[lpy ncobiTaHHH AXTHI ¢ MOMOLIbIO MepeMellaiomnxes IPy3oy  DYKCHPOBOUHBIE HCMBITAHHS MOMHO He MPOBOJAHMTb, €C/IH KOH-
MOJe/MH NPHAAIOT HeOOXOAMMBIH KpeH u AnddepenT, mpHOAHKaw. cTPYKTOP pacro/naraer J0CTaTOYHO TOYHBIMH CPaBHHTE/JbHBIMH
uecs K UX 3HA4YEHWsSIM HA HATYPHOH fIXT€ MPH MOCTOSHHOM l1ap JaHHBIMH, MO3BOJIAIILHMH BHITONHATH COOTBETCTBYIOUIHE MEPECHETH
JeHHH Berpa. Pasmuunbie Il BCTPEYHOTO [OTOKA BOAB MOry ¢ paHee HCMBITAHHBIX MOJeNeH Ha HOBBII MPOEKT. Ho ux pexomen-
ObiTh YCTAHOBJIEHBl C MOMOIIBIO UIMPIOATOBHANOH MONBECKH U3 Toy. AyeTCA NPOBOAHMTD, KOraa TPebOBaHHA K MPOEKTY H§06§IHHH- Ecan
KOil CTa/lbHOH MPOBOJIOKH, 32 KOTOPYIO KPemsiT TATOBBIH TpoC. Byk mo3BOMSIOT (HHAHCH, Jydlle H3TOTOBHTb MO KpaKHeH Mepe 2—
CUPOBKAa MOXeT OMTb MpoBeieHa B GacceiiHe A HHON 0K0a0 30 y 3 MOJEJIH AXTH ¢ U3MEHsAEMbIMH 00BOgaMH.

Tloce mMpoOXOKAeHHA HayaJbHOrO ydYacTKa pasrona ¢ MOMOlibk B TOM cayuae, Koria oOBOABI AXT MOc/ie GYKCHPOBOYHBIX HCIbI-
ABYX (DOTOZ/IEMEHTOB, 3a1al0UHX HMIYJAbC Ha 3/1eKTPOHHBIH Cexyn TaHHl B OacCeilHe HYXK1aiOTCA B KOPPEKTHPOBKE, KOHCTPYKTOP elle
JIOMEp, 3aMepsiiOT CKOPOCTb yCTAaHOBWBILIErOocs MABHIKEHHS Mojen:pas mHpopabaTthiBaeT TeopeTHueckHi uepTexk. Ha Hem HaHoCAT
npu MOCToAHHOH TAre. CKOPOCTb MOJAENH 3aTeM MEePecyuTHBAIOT Hi NOJOKEHHE KOHCTPYKTHBHBIX IIMAHTOYTOB, KOTOpbie He BCerja
3HaueHHEe CKOPOCTH HATypHOil sAXTH. ONHAKO PElalomuM (akTo PacmOJOKEeHH Ha OJHHAKOBOM DACCTOSHHMM APy OT Apyra. Koueu-
poM ABAfeTcA pasjnyde B CKOPOCTAX CPaBHHBAeMbix Mojesefi. HHM pe3y/abTaTOM paboTel HaJ TEOPETHUECKHM 4EPTEXKOM sB/IACT-
Pe3yabraThl MHOTOUHCJAEHHHX OYKCHPOBOK, HAHECEHHBE Ha [pa € COCTAaBleHHe TaONHIL MJa30BbiX OpPAHHAT, AaHHbIE KOTOPOH

(UK 3aBHCHMOCTI CKODOCTH OT Macchl OVKCHDPYIOLIEro rpysa, Aaw'
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orHC' 3. Pesyabratsl GyKCHPOBOYHBIX HCIHTaHHI MOJedeil (3aBHCHMOCTH CKOPOCTH
Puc. 2. DyaCupoBOUHbIE HCMBITAHHS MOJledell MapyCHHIX AXT NPOBOAAT OpH pa.‘HH Macesl Gykcupyioulero rpysa) s Tpex pAa3JHYHBIX KHjEBBIX AXT — OIHOTOH-
JHUHBIX 3HAYEHMAX YIVIOB KpeHa u Apeiida. KOB, CBUAeTesbCTBYIOUIHE O BBICOKOH TOUHOCTH NPHMEHEHHOrO MeTO1d.
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UCTIONB3YIOT I/ Pa36HBKH TeOPETHYECKOTO YepTerXa B HAaTYpant ,opoit Harpyskd. Ecan Ha 3Tofi cTagnd pa3paGOTKH NpOEKTa HeT
Hyl0 BeJHYMHY Ha nJa3e. HekoTophie KOHCTPYKTOPH HHOrZa bl gje ICHOCTH B OTHOWEHHH H3JesHi MEeXaHHYeCKOH 4yacTH H 000-
NOJIHAIOT OKOHUATeJbHHH YepTeX B pas3fHYHBIX MacHITabax, Ha. yIOBAHHS, TO B crelH(UKALNY HOAPOGHO YKa3blBAlOT TeXHHue-
npuMep, NOPHHHMAIOT Macwitab no wupuae AXTh 1: 10 H MacuITag .gye TpeGOBAHHS K HHM.
no aaune 1:25. C noMoubio ayns ¥ maciuTabHofl JHHENKH € Men. Heitcrayomne IlpaBuna kaaccHpHRKaunu ¥ HOCTPOHKH TaKxke
KHMH [A€JeHMAMH KOHCTPYKTOp CHHMAaeT pasmepbl, No KOTODHIM o/KHBI  YUHTHIBATHCS B CHeUH(HKALMH, Kak, HampuMep, 4YHCIO
cpasy Ke COCTaBJAAOT 4epTex KOHCTPYKTHBHBIX WINAHTOYTOB B joeB M BHA MOKPHTHS HapyXHOH OOGWIHBKH, 06ben nanyGHOro
HaTypalbHYIO BETHIHHY. 06OpYAOBaHHs, MaTepHas] A/ TMOKPHITHS nanay6bl. 31ech Xe ompe-

Hpyras BO3MOMKHOCTb COCTOHT B HCNOJIL30BAHHH 9/IEKTPOHHOTO fol0T OOLMA 00DbeM CTPOMTEJbHBIX uepTexkeH, KOTOPbE KOH-
KOMIIbIOTEpa, 4TO OGUIQHPHHHTO B KPYNIHOM CYAOCTPOEHHH. Paswme. chyKTOp JOJIKEH OTIPaBHThb BJANENbIY SXTHl HJH Bep(pu,
PBl ¢ TeOpeTHYeCKOTO uepTeXa aBTOMaTHYeCKd BbIpaBHHBAWTes B OPI na Muorux Bepdsix Xopowlo 3apekoMeHJoBaJja cebs
KOMIBIOTEPOM H TOYHO COTVIACYIOTCH ApPYr C LADYroM B OTAGJbHbIX cycreMa JeJeHHS ClelMbHKAlMH Ha JEBATb OCHOBHBEIX KOHCTPYK-
ceuennsix. OpannaTh J1060ro ceuenus, oGOl BaTepaHHHH H pul TMBHBIX TPYN ¢ COOTBETCTBYIOLMMH NOATPYTINAMH.
OuHE, KaK H JIOGOro APyroro paspesa Kopmyca, MOMHO B3fiTb H3 Bce, 4To He BXOAMT B cheuHHUKAUHI0 HIH He TOMEUEHO
3alOMHHAIOLIEr0 YCTPOHCTBA KoMMbiOTepa. ONHAKO COMHHTEbHO, ya qepTekax, OTHOCAHMIHXCS K JOTOBOPY Ha MOCTPOIiKY, He BXOAHT
4ToOB 3HAYHTEJbHble DpACXOJbl, CBfi3aHHble C HCIOMb30OBAHMEM rakke H B 00beM 3aKa3a. MIHCTPYKUHS Ha NOCTPOHKY B OKOHuYas
KOMOblOTepa AJsi OGBIYHON NOCTPOHKH SAXTHI, MOT/IH OBITh ONPABIaqenLHOM pelakuHH [0JKHA OBITH TOTOBA mpexje HayaJja PaboThl
nel. Ha coBpemenHOil BepdH, pacmonaraiomefl anmapartypoll ¢ yan paBGounmu uepTexiamu jerastefl. OHa CJIYXHT PYKOBOICTBOM
NPOrpaMMHBEIM yOpaB/ieHHeM IIs Ta30BOH De3KH MeTasa, ¢ No-pag geTanbHOil pd3paboTkH M 0pH HeoGXOAMMOCTH B uYepTeikH
MOIIbIO KOTOPOit MOMKHO BBIPE3aTh HeCKOJbKO HabOPOB KHHI, jo/Hbl ObITh BHECEHH HCpaBJjenus. [IpH mocTpoiike HeGOMbUIMX
HpOLIOJIbeIX 6anox, JIMCTOB Hapyxmoﬁ OOUIUBKH MO nep(boxapTaM, AXT UJM Ha Bepd)n, 3aﬂnma}omeﬁcﬁ YaCTHYHBLIMH NOCTaBKaMH, yac-
5TH pacxoibl HMead Obl CMBICI, TaK KaK 3HAYHTEJbHBIH OODBEM 19 oTKa3HIBAIOTCA OT COCTABJeHHS NOAPOGHOH CcueuHbHUKamHH:
paboT, BLIIOJHSEMBIX Ha [uase, MOXHO Oblo 6bl COKPaTHTh. Ho gcnosHbie naHHbBle OroBapHBAalOTCA NPH 3aKJIOYEHHH [OrOBOpa.
TIOCKOJIbKY NOYTH HH OAHA Bephb Majoro CyIoCTPOeHHs He PAcno-B jofoM ciydae cnenHuKauus JOJKHAa HMeTb YETKYIO CTPYKTY-
Jaraer Taxo# yCTaHOBKOﬁ, HCNOJIb30BaHHE 3JIeKTPOHHKH BJeyeT py # OLITh Ha[‘ﬂﬂﬂﬂoﬁy yToObB! nOpU cpaye AXTbI 3aKa34yHKY CJY-
34 CO60ﬁ 60-”})[[18 paCXOZIOB, yeM 3KOHOMUH, KHUTh TAKMXKe naCHOpTOM CyAHa,

BoJ/lee pacnpocTpaHeH MeTOJ, KOTAa KOHCTPYKTOP HAHOCHT JH-
HHH yepTeXXa Ha KaJbKy M3 NPOYHOrO MJIAaCTHKA TaK TOYHO, 4TO 1.5. PABOUYME YEPTEMM
OHH € HOMOIIBIO (POTOONTHYECKOTO METOJZa PasMeTKH MOTYyT ObiTh -

HCIO/b30BAHB! NS H3TOTOBJIEeHHS WabJOHOB pa3/iMUHBIX geraJefl
xopnyca. OTOT MeTod He Tpelyer Oo/ibuinxX 3aTpaT # ycuiui, Ha
aMepHKAaHCKHX H eBPONefACKHX BepdAaX MM MOJNb3YIOTCH ¢ GOMBIIHM
yCIexoM.

1.4. MHCTPYKLIXA NO NMOCTPOWKE

[TapannesbHo ¢ yKa3aHHBIMH BbIll€ NMPOEKTHHIMH pabo-

PaGoyHe uYepTeXH SBJIAIOTCA KOHEUHBLIM pPe3yJbTaToM
HeATesqbHOCTH KOHCTPYKTOpPA, MO KOTOP~.MY 3aKa3uHK HJH Bepdb
MOTyT oueHHBaThb ero paGoTy, He cuHTa. roroBofl AxThl. MM mpen-

 MIECTBYIOT MHOMKECTBO NPOEKTHHIX uepTexkell W Habpockos. Ecuau

CKOHCTPYHpOBaHHAsl sXTa MAOJzkHA OHITh KJacCHHUUHPOBaHa, TO
YaCTO HM3rOTOBJASAIOT emle TaK Ha3biBaeMble yTBepKjaaeMble uepTe-
KH, KOTOpble OTCHLIAIOT B KJaccH(HKamHoHHOe oOIIECTBO H MO 3a-
MEYaHHSM BHOCAT B HHX HeoOXoJHMble H3MeHEHHA. DTH uepTexH

TaMH KOHCTPYKTOD HOJIXK€H COCTAaBHThL TeXHOJIOTHYECKYI0 HHCTPYK- CAyXaT OCHOBOH s pa3pabOTKM IaBHHIX pabouux uepTexed Ha

LHIO 0 MOCTPOHiKe AXTH H ee CHENHPHKAUHIO. B 3THX JOKyMeHTaX
JOJI2KHBL colepXaTbCd BCe TeXHOJOTH4YeCKHE YyKa3aHNHs, nepeyeHt
i TexHuuecKHe JaHHble 000pYyHOBaHHA, KOTOPHLIX HET B OCHOBHBIY
paboyux ueprexax. Cremuduxauns ¥ OCHOBHBIE UEPTEXH SXTH
COCTABJAKOT OCHOBY AJISi 3aK/JIOUEHHf JOroBopa Ha TOCTPOHKY
MeXJy 3aKa3uHKOM H gep(bmo. ?TO OTHOCHTCH B OJMHAKOBOH Mept
KaK K HHAMBHAYA/JbHOH MOCTPOHKE CYAHA, TaK H K CepuiiHofi 1o
cTpofike AXT. . :

B HHCTPYKIIHH 11O OCTPOHKe YTOUHAKOTCSA BCE TeXHHYecKue i€
TaJH, KOTOpble [0 3TOro OBLIM MOJIOXKEeHB B OCHOBY pacyera Mac

22

HocTpoiiky sxTel. CaMbIMH BaXKHBLIMH fBJSIOTCA YePTeXH «MHpeNdb-
WMaHTOyT» M «KOHCTPYKTHBHEIA uepTex». OHH paspabaTbiBaioTcs
H yHTajoTcs BCerga BMecTe.

Yeprexx Mujesb-UINAHTOYTa COCTOHT 0O MeHblleli Mepe H3
ABYX-Tpex momepeyHbIX ceueHMil, HauboJee THOHMYHBIX JJf KOHCT-
PYKuuy gopmyca fIXTH, H BHIIONHSAETCS yamie BCero B MacuwraGe

10 (puc. 4). OH comep:kuT Bce HeoOXOAHMble pPa3Mephl CeueHHil
I CBelenns o MaTepuasax M cmocobax coelHHeHHs (CBapke, CO-
C0HHeHuH ya GosTax, BMHTAX WM KJuew). Ha HeM moxasaHH yBe-
JHYeHR LN Y HauGosiee THOMUHBlE AeTasH, HalpPHMep, YNJIOTHeHHe
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Puc. 4,0, 6. KOHCTPYKTHBHEIAI «MHAENb-IUNAHIOYT» CTaNbHOA AXTH «[Hapar: a—
cedenne no wn. 3/4, cM. puc. 5; 6 — ceueHne no wmn. 6/7, cM. B Hoc; [B cko6-
Kax yKa3aHbl TOJIUHHB AJA KOPIyCa M3 JIEFKOro cnJjasa).
[ —=pHHWEeBoH nosic oGmusKH, 0=5(7); 2—dsop, =4 (6); dnaanen 50 mm; §—cTenka GyH
AAMeHTa ABHrateas, 8=>5 (7); 4—mnoaka dynsamenta 8(12)X125; 5— auumesoit mosic 06-
m(?Bg}s{' 56=4(6); 6 —=IINAaHToyT, yronbu%x 36(0);405)(4 9(75)(50)(6); 7583()1;?&)51-“;01( 40><30>1<'g P
(50X35X5); 8-=seepras croiika, Tpy6a 30X3 (35X5). 9-—miraHHpb s 10— KOMHH! = 6paxera, 8==4(6); 19~ cTpunrep, 8=4(6); 20— Kuab, d=4(6); 2/ = 06WHBKA NJABHHKO-
KOKMHTA, THK 110X35; [/ —oG6UIMBKA KOKMHUTA, 8==3(5); [2—yroabHHK 75X50X4 (75X50X6), Boro gy B—6 (8): 22— anepa 8=15; 23— onopa nafiona, 60X3C, kpachoe ne-
13- MOHTaXCHHI JTIOK, 0==3(5); 14— yroabHHK 40X30X3 (50X35X3); 15— naay6a 6aka, 6=3 (5); D as1, 8=6(8); 22—wuactun, OaHep pa na X p

€80; 24— HBH 6pyc, H3 TPyOw 70X3(5); 25—nnekcurnac, O0=10; 26— nagaaika,
16— pauHBl WNAHTOYT, YroNbHAKH 60X40X4 (75X50X6); /7 —cTeHka HagcTpoikH, 8=3(5); ”*D)kase;omf:l}cigﬁlb, i i : ¥

————
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Puc. 4, 6. KoncrpykTHBHEI “MUAE/b-WNAHTOYT CTalbHOA AXTH « HApay:

8 — DaMHbIfi WNavroyT — wn. 10,

I5-~nany6a Gaxa, 6=3(5); 16 —paMEbl HWI&HIOYT, YTOJABHHKH 60X 4U 5
17 —crenka uaictpoitkn, 8=3(5); /8- Gpaxera, 6£—=4(6); 19—c§puxﬁ“e;§?o>é2?s<(gi’

20~ kuib, H="56(8).

gpHIIKH JIOKA, AeTanu WAMOMUHATOpoB # T. I Ecan «mumens-
AAHTOYT» HCHOJb3YIOT ORHOBPEMEHHO KaK 4YepTex AJf yTBepK-
jeHHsi B KNacCHHKAUHOHHOM oOllecTBe, TO MOMeLIaloT, KPome
700, NepedeHb NpeanucagHoro ofopyaoBaHus.

B KOHCTPYKTHBHOM uepTexe KOpIyca YKashiBaeTCH IHPOCTPaH-
cTBEHHOE DacCIOJIOXeHHe BCeX JeTalell OTHOCHTeJNbHO APYr Apyra
(puc. 5). CTpoHTear fXThl OmpeielsieT MO 3TOMY 4YepTexy pacmno-
joxeHie nepeGOpOK, paMHBIX LIMAHTOYTOB, KWJS, pyis H MauTH,
TOYHO TaK Xe, Kak W pacyeTHYI BHCOTY ¢JOpoB (AHHILEBHIX
aMHBIX [INAHCOYTOB), KOHCTPYKUHIO KOKIHTA, PachoJoXKeHHe Ji0-
KOB, MJJIOMHHATOPOB, KpHIlLeK UMCTepH, dyHIaMeHT AR JBHra-
genss B T. A. LI KOpPNyCcOB H3 CTeKJIONJIACTHKA B GoOJbIUIMHCTBE

.caydyaeB [eNaroT AJig HarjafiaHOCTH elie JONOJHUTENbHEIN qepTrex

$OpMOBKH KOpIyca, H3 KOTOPOrO siCHO paclo/okeHHe apMupyio-
mero cTekaoBonokHa, [lo yeprexam «MuAenb-HINAHTOYT®, KKOHCT-
PYKTHBHEI YepTeX» BMeCTe C NOAPOOHLIM uepTexkoM olilero pac-
NOJIOXKEHHSA, B KOTOPOM YyKas3aH oObem 000pyIoBaHHA B OCHACTKH,
a Takxe cheundpukauvell nas nocTpoiikd Bepdbs MoXKeT paTbh pas-
pellieHHe HAa NOCTPOMKY SIXTHL

Onas GONBUWIMX AXT K OCHOBHBIM CTPOHTENbLHBIM UYEPTEHKAM OTs

. HOCATCH TAKXKe CXEMbl OCHOBHBIX TPYGONPOBOLOB, UEPTEXH 3JeK-
| TPoOGOPYNOBAHNSA, UEPTEMH pyJf, KA, KPYNHBIX (YHIaMeHTOB,
| yeprexu napycoB M Takesaxa. Hapsiy ¢ pasMepaMH MauThl H

rMKa WJIH CBEAECHUSIMH O HEOOXOAMMBEIX MHHHMAJbHBIX MOMEHTaX
HHEpIHME B STHX uepTeXax CojepKaTca Bce JaHHBIE O THIle H AHa-
MeTpe TPOCOB CTOMYEro TakenaXa; o MaTepHaje, JHaMeTpe H IJH
He cHacTedl Geryuero Takenaxa; BCe pa3Mepbl WKATOPHH Mpeny-
CMOTPEHHbLIX [1APYCOB U T. M.

UeprexkH obopyLoBaHUsf A8 MadblX M CPeAHHX AXT MOXHO
OTHECTH K [JIABHBIM CTPOMTE/IbHBIM yepTexkaM, IDTO ABa-TPH ueps
TeXXa C COOTBETCTBYWIIHMH JaHHEIMH O THIle MaTepHana H pasMe-
Pax ceuennit meraneli. OraenbHble COeRHEHHS M y3/sl OOLIYHO HE
BLIYEDYMBAIOT, MOCKOJbKY CYLIECTBYIOT ONPEAeseHHble HOPMATHBH
BeP(hHU, a B KPYNHBIX KOHCTPYKTOPCKHX GIOpPO — CBOH COOCTBEHHEIE
Tabinupl M TuOOBble Yy3/1bl. Korma OCHOBHBIE uepTeXH TOTOBBI

: OKOHYaTeAbHO, HAUYHHAIOT TPYAOEMKYl0 pa3paloTKy AeTalbHHX

UepTexKed.

MHorne koHCTpyKTOph Ha 3amaje, K COXKaJjeHMIO, IOBOJBHO
YacTo Go.sibille XYAOKHHKH, 4eM OnbiTHble MpakTHKH. Muorza oum
BbIJAIOT BecbMa HeolpejeleHHble yepTexH 3a rnaBHble. [lockonbky
BEPdb Hmeer, KaK NpaBH/IO, AOCTATOYHO OMNLITA AJSA TOTO, 4YTOGHI
BblllyckaTy peranM Ge3 uepTexell, HJAH BLINOJHAET JeTajbHble
HEPTeKH COOCTBEHHEIMH CHJAAMHK, 3TO TEXHHUeCcKH pomycTumo, as
fAXTH CpeaHux pa3mepoB, HampuMep [4-MeTpoRoii «T'napst», goa-
KeH 6piTh cleAyIOWME MHHAMAMbHBIE 00beM yepTexell: «MHAeNb-
llmaHroyT»; ~KOHCTDYKTHBHBI uepTek»; uepTexxkn 6annacTHOro
KHag, pyas u pyJNeBOro ycTpoWcTBa; UepPTEXH (yHAaMEHTa AIf
ABHraTeqs ¥ JMHMH Baja; YepTeX YCTPOHCTBA A/ MOKbEMA SXTH
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[~pebpo 6X60; 2—odwuBKa KokmHTa, 8==3(3); d-—nogKpensenue N0 Mauty, §=4(6), nox,
120X5(6); 4—mume8c, Tpy6a 100X6 (10); 5— Gpakera, = 15; 6—obwneka, 8==3(5); 7—ku,

80X10; 8—mnonoca 60X6(8); 9— 6pakeTnl Kuas, 8=4(6); 10— 6pakeTsi KH.1, 8=5(7); 1/—o6; 1
Katesb Tpe6HOTo Basdla, 8=4(6); 12— Kuab, 80X7, 13— HacTHA uHcTepH, 8=>5(6); I4—wnacy,

nanay6u 6aka, §=23(3); 15— noJoca 80X4(6); 16— tpanelr, 8=4(6); 17~-noa0ca 40 4(6); 18— g, -

8==4(6); 19~—mepeGopka, 8=3(5); 20— cToilka nepe6OPKH, yrobHukK 40X 40X3(5); 21 —aucy I N
peGopKH, 8==4; 22—BBapuo#i aucrT, 8=10(15); 28— ancr, §==5(7); 24 —peaunonas NPOKAany, | o l
25—mn. 16, =4(6).

800 , 800 700
s 15 16 |

T T !
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Puc. 5. KoHCTpYKTHBHEIA depTex kopnyca 14-merpoBofi sxTe «['Hapas.

[y




KpaHOM; dYePTekM BAHTIYTEHCOR M NPOYHX AeTanefl Kpeflieny, npHATHOTO A1A AOCTHREHHA npeﬂeﬂggozom&%(;?r%yizﬁa niggcilg;l:
CTORMEr0 TaKenaxa; YepTex OKOBKM (OPWITeBHS; NJiaH many6y noAYYaeTCA BBINYKIOCTL Ha cherBH 0, LAMHY KOpHyca Mo Ba-
d€pTEX napycos H TakeJaka; YepTeXH 0GOpyAOBaHHS (BHA Cpey KACT ACACTBYIOUIYIO, WIH SdEKTHBHY o A 5-2)6 o oaa
Xy, O0KoOBEble IpOCKUHH, TONepeyHble CEUEHHA); uepTex neTrane Tep”"HEleHif,iog:ﬁﬁc?;K:ceieﬁgiMﬁaxxycxopocre% Ecan npuGa-
. am ’ )

JIIOKOB; OCHOBHBle YepTeXH TPYGONPOBOJOB H 3JEKTPOCHCTEM. ;3};1 K 3TOMY, 4TO NOCTPoiika KOpOyca C TaKHMH OGBOZaMH Tpy-
oeMKasi M JOpPOrocToslias, To CTAHOBHTCS MNOHATHBIM, MOOYEMY

1.6. KPUTEPUM NPOEKTA é.oﬁpaaﬂme WINAHTOYTY. He NPHUMEHSIOTCH B COBPEMEHHbIX MpPOeK-

V3 MHOXeCTBa O6IIMX H CHeUHANbHBIX KpHUTepu ax AXT.
es, npy T : oyeTaHHUH ¢ MJaBHHKO-
HHUMaeMbIX BO BHMMaHHe NPH NPOEKTHPOBAHHM MOPEXOAHHX napy V-06pasusie wnaHeo!Tol uallle BCETo' B COY

% -o0pa3Hble INHAHTOYTHI.
HBIX SAIXT, eCTb TaKHe, pPoOJib KOTOPHX nojBeprasach B nocCaenyy BpM KH/IEM yMEpeHHOH JJIHHE cMeHHaH S-o6p y

i o6Bojart 1INAHTOYTOB YMeEHbUIAETCA CMOYEHHas
FOXbl CYMECTBEHHON fepeoleHKe. PaccMoTpuM KpaT paarozaps TakKHM '
Tepun ’ P P patko st Kpi IOBEPXHOCTH {1 CONPOTHBJEeHUE TpPeHHs Kophyca, NOBHIAETCA Me

ralleHTpHUYECKas BEICOTa H, KaK CJEACTBUE,— OCTOHYHBOCTH CyJIHA.
PaBHOMepHOe pacnpefleeHie o0beMOB 0O ANMHE (nnam;iTﬁmc;,{TepHo;;;
O6Boab nOnEpPeunBIX CceyeHui KOpnyca sBJSIOTCS OxHoj Bad MO umaﬂuroyTaM) o6e\c/negna§e'rbleaglsrxlvxaoﬂfgo;;b ngncyum o
U3 CAMBIX BaXKHBIX XapaKTePHCTHK NPOEKTa HAPAAY C TaKHMH fp 00/1€€ BEICOKOH CKOPOCTH. V-0 paTHoﬁHuM 1) g]cam pucymt co-
KasaTe/lAMH, KaK pachnpeje/iedne BOJOH3MeELIeHHs A0 AJHHe sxTy BPEMEHHBIM OTHOCHTEJIBHO y3KMM CTp o oé)'re}i’i e Yoo,
COOTHOLIEHHe €e MacChl M OCTORYHBOCTH, PacHONOXKEHHe Kujg ; B3 KOTOPBIX JOCTHIAJTH OLIeJOMJSIOUIHX p p

1.6.1. O6sopawl winavroyros

pyas.

B reyenne nocaennnx et o6Bosmp Kopnyca axTh nojsepradJici
CYULeCTBEHHBIM H3MEHEHHAM. SIXTH C MNMHHOR KUJIEBOH JIHHMel
HMeBlIHe OrpoMHYI0 GOKOBYIO NPOeKUHIO KOpyca, yULIH 8 mpou
noe. Cefluac B sKCMIYATAUUH HAXOAATCSH SXTH C KOPOTKMMH KHJIA
MH N/JaBHHKOBOrO THNA ¢ pa3feNbHO OT HHX YCTaHABAHBAEMbl
pynem. IlepBonauasnbHble TPYAHOCTH B OBecneuenHy yCTORUHBOCT
TaKHX fIXT HAa KypCe yXe [1aBHO NpeOJoJeHH, H 6Jarofapsi HOBbY
SKOHOMHYHBIM CNOCO0aM MOCTPOHKH OHH CTalM ApPeo6Jafaiomm
THIOM CPEIH COBPEMEHHBIX fIXT. JTO OTHOCHTCH KO BCEM NapyCHHIN
fIXTAM HE3aBHCHMO OT TOrO, HJET JH peyb O fAXTe, PACCUHTAHHO!
Ha TOHKH Ha KOPOTKHe AMCTaHUHH, HIH O MapyCHHKE, KOTOPHIi X0
AMT BOKDYT cBeTa. KoHeuHO, KaK NaHb pOMaHTHKe W CTPEMJIEHHUK
COBPEMEHHOTO 4eJOBEKA K LEHHOCTAM CTAapHHH C 4YepTeXHHX [0
COK KOHCTPYKTOPOB HEPeAKO CXOAAT W AXThHI C YANHHEHHHM KHJel
Mrorde sIXTCMeHB KOHCePBATHBHH M He BCC KOHCTPYKTOPH! HMeio!
"AOCTAaTOYHO TBepABLI XapakTep, 4TOGB 31UHLIATL HOCTOMHCTB!
HOBBLIX HAaNpaBJeHHH. )

S-06pasHeie wnaneoyter (puc. 6) opranuyecky NPHCYLH Kop'
nycy fIXThl C AJNHHHOH KHJeBOfl JuHHeH. SINTH ¢ TakUMH 06Bond
MH HMET OoJblUyl0 CMOYEHHYIO MOBEPXHOCTb H, KaK CJAeACTBHE
Goabiloe conpoTusieHue TpeHus. CyuieCTBeHHBIM HeLOCTATKOY
ABJAETCA TJIYOOKOe pacnoiolKeHHe UEHTPA BEJAHYHHBL, a TaKuK
HepelKO BBICOKOe NOJIOXKEeHHe ueHurpa TaxecTH Gajaaacra. O6a a7
pakTopa OCYC/IOBJHBAIOT Malyl0 MeTaUEHTPHUECKYI0 BHCOTY |
BCJENCTBHE 3TOr0 MJOXYI0 OCTOHYMBOCTH cyAHa. OjHako cambl
Co/IbIION HENOCTATOK 3aKJII0YaeTCsl B KOHUEHTPANHH 3HAYuTelb
Horo o0bema B CpeflHell 4acTH CyAHA, B ero Kile. Bmecto paBHO
MEpHOro pacnoJoKeHHs BOJOU3MelleHHd NO AJHHe CyAHa, 61aro

30

BHSX BETpPa H BOJIHEHHI.
OjHako ecqu CyaHo ¢ V-06pasHbiMH WINAHTOYTaMH CTaHOBHTCA

ITHPOKHM H ny3artbiM, HayHHaeT HPUOHBﬂﬁTbCﬂ CJIelI'YlOLIJ.I/II‘rz HeJ0-
craTok: Boja, ofTeKaioulas nysaThiii Kopnyc no OonbwWoi ayre,
yCTpeMJIﬂeTCﬂ B NpPOCTPAHCTBO Mexay IIJLaBHHKOBbIM KijaeM H pac-
[OO¥KEHHbIM 103314 Hero pynem. Pe3kuit cru6 V-OéPaBHbIX WInaH-
royTos siBJjfeTCs ﬂpHQHHOﬁ OTphBIBA 0OTOKa WHPOKOH NOJOCOM NIPH
06TeKaHHH CpejHell 4acTH CyJHa, BCAEACTBHe 4ero BO3HHKAET TOp-
MO3AIHH IBUMKEHHE AXTHl BUXpeBOH WIHYP.

LTy

@
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PHC. 6. Tunnunble 06BOXH ILNMAHFOYTOB HXT: a — S-06pa3ubifi; 6-—0\.7-06pa3m,1g;
8 — pannanbubili; 2 — U-06pasHblil; 0 — WHAHTOYT TpanelenZalbHhIH; € — IliNaH-

0yT ¢ spoitolt ckynoft.
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Hpyrofi HepoCTaTok WIHPOKON SXTH € V-o6pasnasimu urmanroy, pnalHroyTos B HOCOBOH YaCTH CYAHA M MJIOCKHX TpamneneHianbHbIX
TaMH — CKJIOHHOCTL K CH/ILHOMY 3apLICKHBAHHIO CyZAHa B HaBeTpey mnaHOyTOB B KODMOBOH, MOXHO AOCTHYbL HaHJydYllero pachpese-
HYIO CTODOHY NpH CHJBLHOM BeTpe. jeHHs BOJOM3MeNleHHs MO [JIHHe Kopmyca, Bnarogapsa atomy Ha

Lnaneoyror paduarsnoeo Ttuna, uMelmHe mOx BaTep/IHHHMej 1akKOH AXTe MOXKeT OBITh JIOCTHIHYTa NpeienbHas H faike CBepx-
00BOX JyT'H OKPYXXHOCTH, peaKo BCTpeuaoTca B yUCTOM BHAe. Yauy gpHTHUECKAA CKOPOCTh BOAOH3MeEILAIOWEro NiaBaHHs.

BCEro HCnonb3yercs KoMOMHamus ¢ U-o0pasubMi uin Tpameye  BBICOKHE MOpexXOiHble KauecTsa SIXT C TpaNeleHa’bHEIMH
HIAJbHBIMHE UIMAHTOYTAMH. B npuHuMne pagualbHEle WINAHTOYTH  NAHTOYTaMH JOK43aHbl HX OJaBaHHAMH B J0OHX YCIOBHAX Ha
CO4ETAHHH C COBPEMEHHbIM MNJaBHUKOBHIM KHJeM obecneunBaio; kpyNHbIX MOPCKHX TrOHKaX. Buarogaps orTkasy ot ray6okux HOCO-
MHHHMAJbHYIO CMOYEHHYIO MOBEPXHOCTh H, C/efOBAaTeNbHO, MHHu BHX CEUEHHIl Kopnyca CyZHO HMeeT NJaBHYIO Kauky faxe Ha
MaJ/lbHOe conpoTHsienHe Tpenusd. Kasanoch 6bl, 4To TakHe 0GRopy Goaibliof BosHe. Hoc cyAna OykBanbHO CKONMB3HT MO BOMHaM Gea
JOJIKHBI CHOCOBCTBOBATL JOCTHKEHHIO HaUBLICIIEH CKOpOCTH. OfHa. TOTYKOB H Y1apoB.

KO CKOPOCTL 3aBHCHT eule H OT OCTOHYMBOCTH AXTH (KpoMe Kypcs Camoe GOsblIOe MPeHMYIecTBO KOpnyca C TpaneueHialbHbIMH
opaeBuH), KoTopasm y Kopunyca ¢ U-o6pasHsiMil WRaHroyTayy WNaAroyTami 3aK/ao4yaeTcsi B COOTBETCTBMH CTapHHHOMY NpHHIH-
naussicuas. [oatoMy yame NpUMEHSIOT KOMOHHNPOBaHHble 06Boy Ny APOEKTHPOBAHHS TapyCHBIX CYHOB: npH KpeHe cyaHa ot 0 no
coueraiomue papnaibisle u U-o6pashble ouepranns wmmanroytop 30° pacnpelelieHiie BONOH3MEIIEHHS 00 [JIHHe MEHAThCH He

U-obpasubie wnaneoyrel, oco6eHHO B COYETAHUH C OyIbOKuIey, AOMIKHO; CaefyeT cob/i01aTh HEKOTOPYIO CHMMeTpHIO OGBOXOB Ba-

O3BOJISIOT 00eCneyuTh CaMyl0 BLICOKYIO OCTOMUHBOCTD fXTH. Boib.
last CMOYEHHAs MOBEPXHOCTb KOpPAyca ¢ TaKUMH 06GBOZAMH KOw-
MEHCHPYETCs MOBLILIEHHOH CAOCOGHOCTBIO CyJHa HeCTH napyca,
Kopnyca ¢ U-00pasHbiyil IDaHrOyTaMu sBASIOTCS CAMBIMH Ghgor.
poxoxnbiMi. Jlerkue HeBosbulne NO pasMepaM SIXTH CRHOCOC.iy
llaxke rauccuposaTh B cBexufl serep. IlpeB3oliTu no xomoBmim 4
4eCTBAM [VIOCKOOHHbBIE Cyla C OCTPOCKYJMBLIMH WINAHTOYTAMH 3T« 10
THIa HA IaJKOl BOJE eBa JIH BO3MOKHO.

Cepbesnbim HenocraTkoM cyaHa ¢ U-o6pasHbiMu WINAHTOYTaM
ABJSIOTCA CHJIbHBIE ylapsl Kopmyca o BoaHy. Ha Koporkoil ecr.
KOW BOJHE yJapbl CTAHOBATCA BeCbMa YYBCTBHTENBbHBI JJ8 SKHNA
’a, a HAarpy3KH Ha KOHCTPYKTHBHbE CBf3H 3HauHTeNbHBIMH. Kop-
nyca KpeHCepCKHX fXT C MJIABHHKOBLIM KHJEM He SIBASIOTCSH, Cie-
JOBaTeNbHO, ONTHMAJbHBIM pellendeM npobJeMbl, ecaH gaxe iy
CBA3H BLIMOMHATL CBepXTKeaniMi. [lo atofi mpuunne kopnyca ¢
U-00pasHEIMH INAHTOYTaMH B YHCTOM BHIE AJA MOPCKHX AXT pac
NPOCTPAHEHHS He NONYUHJIH.

Tpaneyeudarvrole wnaHeoyTsl NOSABUMNCH [OCTE TOTO KAK CO-
rnacio obmepnoit dopmyne IOR cranu 3amepsars ray6uny tpioms
KOpnyca Ha NOJNOBHHe LiMpuHbl B. B nmocneqHHX penakuusx ari:
- Tlpasun rayOuHy TpioMa 3aMepslioT B HECKOJNbKHX TOYKAX [0 LIHpH-
He AXTHl M NI03TOMY TaKHe WINAHIOYTHl HEe JO/KHBI GblIM 6n mpen
CTaBAATL MHTEpeca 1/ KOHCTPYKTOpoB. Mexny Tem npH ucmbita-
HHAX MOJeJied B ONBITOBBIX 6accefiHax M B FOHKaxX SXT BHIACHHJIOCD,
YTO CyJa ¢ TaKiMH 00BOZAMM UINAHTOYTOB MMEIOT MHOrO 64D
NpeHMYIeCTBa, 4eM TONbKO BLIUTPHILL NpH o6Mepe, HbiHe noTepsis:
wuil cMbics. Kopnyc ¢ TpaneneuiaJbHHIMH WNaHTOYTaMH HMeel
dakTiyeckn camy0 G.1aronpHATHYI0 KOMOHHALMIO KayecTR: yme
PEHHYIO CMOYEHHYIO MOBEPXHOCTL H MO3TOMY He3Ha4YHTedbHOe o
npoTHBJEHHE TpeHHS, GObUIYI0 MeTaueHTPHYECKYIO BEHICOTY H, cJe
JOBJTENBHO, BBICOKYIO OCTOHYMB0CTb, KaK HauyaabHYI0, TaK W mp#
Gombuix yrnax Kpeda. [lpusenss womGunaumo uz U-o6pasubiy

a2

TepJHHMIt Kopnyca. [IpasuibHO CKOHCTpyHpOBaHHas $iXTa C Tpa-
melleHJaJbHEIMH [INAHTOYTaMH SBJSETCHd B 3TOM CMBIC/IE XOPOLUO
c6alaHCHPOBAHHBIM CYJHOM, 4YTO, HanpHMep, NPOAB/ISETCS B ee
ycToiuBOCTH Ha Kypce. [Ipu BHe3anHLIX WKBasjax fXTa C IIHPO-
KHM KOPNYCOM He ApOsiBjisieT HUKAKOH TeHAEHUHH K 3apHICKHBAHHIO
Ha BeTep.

EnviHCcTBEHHBIH HEZOCTaTOK KOPNycoB € TaKHMH ob6BomaMu —
TiKenass KOHCTpyKuusa. [TocKOAbKY CKysJa npH JAHHILE HMeeT Ma-«
JBlf paguyc (4erko obpucosana), ee 00BOAB! JOJKHBI OBITH Tia-
TEIbHO COTJIaCOBaHBI ¢ HampaB/JeHHeM MOTOKa BOAbl BO H30exaHue
HexkeNaTesqLHOTO OTpPBIBA NOTOKa. JTo Tpebyer npoBeleHHs 10poO-
rocTosiniuX OYKCHPOBOYHLIX HCOBITAHHI.

Octpockyavle 06800bL ¢ 080iHOL cKYyAOH npelcTaBAfIOT coboft
YOPOMWEHHBI BapHaHT OOBOJOB Kopmyca CyJHa C TpamneneHjaafb-
HbIMH HInaHroyramu. Bce oTMeueHHble BhILIE NMPeHMYIECTBA TaKHX
Kopnycos GoJsiee WIM MeHee COXPaHAIOTCA H B JAaHHOM CJyuae.
Pacnonoxxenne JHEHE CKYJ 0O OTHOLIEHHIO K NOTOKY BOAH 34€Ch,
€CTeCTBEHHO, €llle BaXKHee.

1.6.2. ConpoTuanenue cygHa,
pacnpefieneHne BOAOM3IMeELLEHUR

ConpoTHBJIeHHe BOJbl JIBHKEHHIO fXTH CYAOCTPOHTENH
PacemarpupaloT CoOCTOAMIMM M3 OBYX OCHOBHBIX COCTaBJ/SIOMIHX:
CONpoTHB/eHHs TPEHHS U CONPOTHB/IEHHA QOPMEL

Conporusaenue Tpenus 3aBHCHT OT LI€POXOBATOCTH CMOYEHHOI
0BepxHocTH OOWHBKH. YMEHbUIeHHe CMOYEeHHOH MOBEPXHOCTH Ha-
PYXHO#l o6muBKH M yMeHblIEHHE BA3KOCTH BOAB nyTeM HobaBie-
HHT 8 Hapy:kHBle C/IOM OOWIMBKH ONpefe/eHHBIX MOJIMEpoB fBJs-
OTCS HeppiTaHHBIMH CpeacTBaMM /IS CHHKEHHS CONPOTHBIEHHS
TPenns, goTopoe Ha ManBIX CKOPOCTSAX ABHXKEHHsS SIXTE COCTaBIseT
SHaunrennuyio jgomo obmero conporusienus. Mcemombzopanne
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NOJIAMePOB MOXKeT YMeHBIIHTb CONPOTHB/eH’e Tpenns Ko 36%, oy,
KO 1111 CYJOB, y4aCTBYIOUIHX B IOHKaX, 3TOT cnoco6 3anpeiien s
MH CHOPTHBHBIMH NapPYCHLIMH OpraHn3aunsmiu. Twartenbuoli nog
POBKOH NOBePXHOCTH MONBOAHON YacTH C NMOMOLUBIO BEICOKOKauey
BEHHOH MaCThl MOXKHO CHH3HTb CONPOTHBJIEHHE TpeHHS caMoe Ooy,
wee Ha 15%. CunibHoe o6pacTanie noOmBORHOH uacTH, HAof
por, BefeT K MNOBHILIEHHIO CONPOTHBJEHHS TpeHus Ha bOY
BbIILE.

HauGosee sddexruBHOli Mepoii yMeHbUIeHHs CONPOTHBJIexy
TpeRUs ABJAfAETCH, C/eJoBaTeJbHO, YMEHbIIEHHE CMOYEHHOH noBep,
HOCTH. 3a nocllefiiye TOAbI 3TO BBHIPA3HW/IOCh B ILIHPOKOM HPHMeng
HHHI KOPOTKHX KuJlelf, 6;1aroapsi ueMy COOpPOTHBIIEHWe TPeHHS yiy
Joch cHu3uTh Ha 30% u jgaxe Gonbule Ge3 OULYTHMOro ypoHa in
APYrux KaueCTB SAXTbl. YJYYIIHIHUCH YOpPaB/isieMOCTh H OCTOMHy
BOCTb Ha KypCe MO CPaBHEHHIO C TpaJHUHOHHBIMH fXTaMH, HMe
WHMH JJHHHHEE KWJIb, ¥ CHH3HJIAch CTOHMOCTb MOCTPOHKH Ouarg
naps Oojee npocTeIM 06BOnaM Kopnyca.

Conpotusarenue ¢opmel, BbI3BaHHOe 0O6pa3oBaHHeM BOJH
Buxpeofpa3oBaHieM 3a BHICTYNAIOMKUMH 4acTAMH (pyJsAMH, KHI
MH, KpPOHIUTeHHaMH rpe6HOro Bala H T. 1.), TaK NPOCTO YMeH:
WATL Hesb3A. Auraniickufl ¢usnk Busbsaim @pyn 8 Konue XVI'i:
YCTAHOBHUJA 3aBHCHMOCTb COOPOTHUBJAEHHS OT OTHOCHTeNBHOH
pocti. ¥YxKe B KOHIe 19-ro cToneTHs TOYHas OueHKA CONMPOTHBJI It
dopMH B KPYOHOM CYHOCTpPOEeHHH MPOBOJHIAcCh Ha OCHOBAHHN It
nHTaHA# Mofelell cynos B OacceiiHe. B sIXTOCTpOEHHH 3TOT M- ¢
Haya/Ju HCOONb30BaTb TOJNBKO C CepelHHBI TeKymelro CToJeTHs, \
TS H paHblle, HaNpHMep, 1715 pa3palboTKy FOHOWHBIX fXT, desa.il
NONBITKH HCC/IelOBAHYSA CONPOTUBJIEHHS (DOPMBL

H3-3a BHCOKOfl cTOuMOCTH wuCOBITAaHHA Mojesell TONBKO B I
cliefjHre AeCATHICTUS CTaJji NPOBOAWTL CHCTEMaTHYeCKHe HeC/ell
BaHHs conpoTuBieHus QopMu napycHeix axT. Ho nockosbky !
OCHOBHBIe 3JleMeHTH INIPOeKTOB AXT, MOJABEPrHYTHX HCCIIeJOBaHHS
sausoT dopmyast o6Mepa (RORC, CCA u IOR), ux pesyabrar
HUMeIOT BecbMa OTpaHHUYEHHYIO [IeHHOCTb.

KoHeTpykTOpYy fIXTH NPHXOAMTCH HMeTb JAe0 ¢ THAPOJHHA\.
KOH OBICTPOXOJHBIX BOJOH3MeIAIOUINX CY10B, KOTOPble pa3BHBaK

ckopocTh B obsacTt uncen R=25...40R= V/\/Z, rae V-

CKOPOCTh, y3; L — mnuna Kopnyca no saTepaunuu KBJI, M), 1y un
Ja COOTBETCTBYIOT aOCO/IOTHHIM CKOPOCTAM fAXTH ATuHOE no KB
10 M, papubiv 7,9—12,7 y3. Kak eusHo u3 rpaduka (puc. 7),
3TOM HHTEDeCHOM JHanal3oHe CKOpocTeHd HAaXOAWTCH TaK Ha3blBa
MHIt rop6 conpoTHBJeHHs, 00YyC/aI0BJeHHBIH POCTOM BOJHOBOTO ¢
npoTusJeHuss (cocTaBHasg yacTb CONPOTHBJEHHS (QOPMH, BbI3BA
Hasi 3aTpaTaMH 3Heprul Ha oOpa3oBaHlie BOJIH y Kophmyca CyjJHA
CKopocTb, cooTBeTcTByIOmas roply CONPOTHBJEHHS, Ha3bIBaeT
Cpelld CHeLHaJUCTOB OpelebHOH CKOPOCTHbIO BONOH3MeLlalolle:

Kopnyca. Ona pasHa 2,43 «\/E: yTo paer 7,7 y3 mas cygHa ¢ id
34

goii mo BaTtepiuHuu 10 M. To, OJHaKO, ycTapeBluas KOHTPO/bHaf
undpa- . . .

KaXIHH AXTCMeH, njaBalomui Ha coBpeMeHHOfl OBICTpOXOAHOH
roHOUHOH sIXTe, 3HAeT H3 coOcTBeHHOro omnbiTa, 4TO MfpeflesbHasf
cKOpOCTb KOpHyca, o KpafiHell Mepe, npH AJlaBaHHU NOJTHBLIMH KYp-
caMH [OI CIHHAaKepOM, BpeMeHaMH MOXeT ObiTb 3HauHTeJbHO mpe-
ppilieHa. SIXTCMeH, MJaBalouUiuil Ha TAXKeJOH TYPHCTCKOH sixTe WM
MOTOPHOM MOapyCHHKe Tuna pPHIGOJOBHOrO TeH[epa, MOXET He Me-
gATh CBOETO MHEHHS O HempeoJOosHMOCTH 3ByKoBoro Gapbepa. «/lnu-
ya GEXUT» — cTapoe MeTKOe BhIpa)eHue — H 3To BepHo. Hmeror
B BUAY, KOHEUHO, He CMOYEHHYIO MJIHHY KOpuyca 0o BaTep/udud,
K KOTOPOH uaiie BCero OTHOCAT 3HaueHHe CKOPOCTH, a AeHCTBUTE/b-
nyto, #an shdekrnBuyo, annny Batepannud. Hecomuedrso, oa-
HAKO, UTO pacnpejeseHre BOJOW3MellleHHs (0 RJHHE ABJIAETCH HC-
XOLHBIM MOMEHTOM B olipeaejeHHH 3Tof 3QdeKTUBHOH MJIHHBI

PacnpeQenenue 800ousmeujenuss HarJafJHO OpeACTaB/IseTcs
cTpoeBOi O WInaHroyTaM AXTHI, OTJAeNbHHeE OPAHHATH KOTOPO# 06-
pasyioT miowany wnauroytos (puc. 8). Xeppewod — OXHH H3 ca-
MBIX H3BeCTHBIX CTOPDOHHHKOB CHCTEMAaTH3HPOBAHHOTO MAPOEKTHPO<
BAHHA fXT — CUHTAET CHHYCOHMAY HAeANbHOH KpUBOW pacupenese:

HUA BOOOH3MEIeHUA. I/I3 TEOpHH ﬂpoeKTHpOBaHHﬁ prHHle
A o 5 8 e T
1o |
Z L '
—— Y - ey
:7! N I I
_U-- [~ . N""wL
:Li LU 4 L]
n_;_\'
L - .
10 15 20 25 40 43 40 9 5 7. 8 9 10

’

Omuocumensnas  cxopocms R= V/VL

Puc, 7. Pesxumbl gBamxeHus sXTH H 3aBHCHMOCTb CONPOTHBJEHHA TPEHHA H (HOPMEI
OT OTHOCHTe/ILHON CKOPOCTH CYAHA.

~ ckopocth, y3; L — miuma no KBJI, M; A — sonousMemawollee MA1aBaHUe;
B — nepexonipifi K ragecuposanuo pekuM; B — moayranccuposane; I' — uucroe
Tlaccuposaune,

~—COBpeMeHiuble OOBOALN AXTh; 2-—TPajHUHOHHBIE OOBOALI AXThl; J~= KPUBASK CONPOTHUBJCHHS
==conporupnenue PopMbl; 5— cONPOTHBACHHE TPEHHS.
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CyZOB, OIHAKO, H3BECTHO, 4TO GOJIbiliie 06HeMbl B OKOHEUHOCTAX CY 1. afH, 4TO CMEUIEHHIO UEHTpa BeHYHHbB B KOPMY HOJKHB COMyTCT-
Ha (Ha caMBIX KpailHUX KOHLAX CTPOEBOH [0 WINAHTOYTaM) CKa3h. ‘

oBaTb 0o.ee mIockye 00BOJABI KOPMbl, HeOOXOANMEIE A% JOCTHKe-
BAIOTCA MOJOXKMTEIbHO HA CHHMKEHHH CONPOTHBJIEHHS BOABI NPH BO.

o g BBICOKHX CKOpOCTeH.
IoH3MmemaouleM nsaBaHHH. Tak mosBHics HOCOBOH Oyanb, KOTo.

" u 9 6 6 [ToxazanHasi Ha puc. 8 cTpoeBas no WHAHroyram OLICTPOXOA-
Pbii yCHELIHO NPHMEHAIH Ha DOJILIAX MOTOPHBIX AXTAX, HO Y OONee u gx1pi ¢ NOABEMHBIM KiJeM KaXeTCs AeficTBHTENbHO Uenecool-

xrvlienxnx H nHapyCHbe AXT non]xznxn I/ICHO.H6bBOBaTb ero He JAMi. .o Hapsy ¢ pacnpenedetiieM BOAOH3MELIEHHs 0o 60AbUIOH
OJIOKHTEJBHOTO PegyﬂbTaTa-6 4K KaK HeLOJbUIAR RXTa HA XOLy) yye kWb HOBOTO BHAA CHOCOGCTBYET CO3/AHHIO TaKOH CKOPOCTH
ﬁoﬁa’é;%?i‘ggogeﬁ xo;m::; ufjcfﬂg’em” Ka;“ﬂ“ O“i:;;”e’ TO T0-.vina, KOTOpas CYHTaJach 1O CHX NOp HEAOCTHXHMOM: BMECTO
J blloe BO B AeMN B KaukH " - h

Y penmy A P ‘okobu Hempeswluaemofi 2,43 4/L =6,9 y3 npu aande no KBJI

OKynaeTcsi BCIEACTBHE POCTA CONPOTHBAEHHS (POPMBL . 9 :
CpasHeHHe CTpOeBOfl MO (UnaHroyraM HOPMaJpHOrO CyAHE (815 M Gbia erko IOCTHIHYTA CKOPOCTL I y3, HTO COOTBETCTBYET

KOPOTKHM KHJeM # coBpeMeHHO# ObicTpOoXoHOIl BOAOHM3Melaiouic3Ha4€HHIO V=3,154/L.

SXTH [OKA3HBAET 3HAUHTEJbHOE COBNAAEHHE KPUBBIX B HOCOBOil 1a. DUOJHE OYeBHIHO, 4YTO TOPG conpoTHBIEHHS (cM. puc. 7)

cri. Ha rpaduke ¢ HaHeceHHBIMH CTPOEBHIMH IO LIMAHTOyTaM j 1aCMECTHJCH N0 MEHbIIEH Mepe B 06s1acTh, 0603HAYEHHYI0 NYHKTHPOM.

AXT Pa3HOro THMA 6poCAlOTC B rJas3a upe3Bbl4aiiHo maJble 06 :eB 3TOH o6sacTH Ha KOpMYy Cy[AHa AEHCTBYIOT yXe 3HauHTe/IbHBHIE

Mbl B 06/1aCTH HOCOBOH 4acTH y CYAHA ¢ AJHHHBIM KHJeM — OH(rcAHHAMHUYECKHE CHJIH NOAREep:KaHuf, NOITOMY lipy [PABHILIOM

113 OJHOTOHHHKOB, HocTpoeHHEIX B ®PI. drta axTa oKasasach 01k oiiCOUETAHIH 00B0ZI0B KOPMBI SXTHI C HOBBIM THOOM KnJf HMEIoTCA

H3 CAMBIX THXOXOJAHBIX HAa MeXJIYHapOIHbIX perarax. NPEANOCHIKH A1 TNepexoia oT OBLICTPOXOHOM  BOZOH3MeEMIal0-
Wnave ofcToMT feso ¢ pacnpejeneHdHeM BOAOM3MemieHds pH€H AXTH K TJIHCCHpYIOUleMy OapyCHHKY C MOTODOM. B smobowm

KOpMOBOH 4acTH kopnyca. KTo H3 KOHCTPYKTOPOB BHepBbie npHire1C1ydae pacTRHyTOe MO JJIHHE pacnpeieeHne BOLOH3MEILEHHH 115

K MBIC/H O pachpejeJeHu’ GO/IbUIEro BOROH3MEIEHNs B KopMe, ie-OBCTPOXONHHX BONOM3MEMAIOWMX CYIOB C NPABHABLHLIM obTexanH-

usBecTHo. Dpurron UeHe, HampuMep, CYMIECTBEHHO yJay4wins :o-®M KOpOyCa HY:XKIAeTCs B TIIATEJbHOH paspaborke.

JIoBHe KayecTsa jpeHajuarumerposdka «WHTpemnm» Gaaronsps

KOHUEHTPAUHH BOJOH3MELIeHHS B KOPMOBOH 4aCTH CyjaHa H 3T

IXTa yBepeHHO NMobean/a KOHKYpeHToB B ronkax Ha Ky6ok AMepiiki

1970 r. Cmelenre 06'beMOB MOABOAHOH 4aCTH B KOPMY B OCHOBHOM

ofecreunBaso ycnex, XoTs B HEKOTOPHIX CAyYafiX H He AaBAJO0 K€ japyev oo

JlaeMoro peayJabrata. B 3THX ciayyasx KOHCTPYKTOPH HE YUHTGHl

1.6.3. O6Bo bl HOC@ Y KOPMBbI

HekoTopbie npoekThl AXT ¢ OaaronpHATHLIM pacnpene-
JIOH3MellleHHd 0o AJHHe, KaK yXKe rOBOPHJOCH BHIe, He
RaJu KenaeMoro addeKTa nosbllIeHHS NpeneabHOH CKOPOCTH Npex-
le BCEero mOTOMY, 4TO He OBLIH NMpHMEHEHB KOPMOBHIE 00BOABI C
Gonee naoCKHM AHHIEM, HEOOXOAMMble A% HOCTHXKEHHS BBICOKHX
. CKOpOCTEi.

Hoc Ecte aBa ob6bscHenus rtoro ¢axkra, moyeMy 4acTo He YYMThIBA-
0T 3TOr0 KpuTepHs NpH NpoekTHposaHuH obBogos. [lepsoe — ato
CywecTayiomas TenieHUHs BbKHMaTh 3 dopmyan IOR mpH npo-
eKTHPOBAHMH AIXT MHHHMA/IbLHBIA MoOHOUHBHT GaJ. ITo ycaosuaMm o6-
Mepa KopmoBbIx 0XBaTOB KOpnyCa KOpMa [OJY4aercs CpaBHHTE/b-
HO y3Kkoli M co 3HAUMTeJbHOR KHJeBaTocTblo anuma. OnHako Ha
Aene dopwmyia IOR oTHIOAb He NpPHHYXKIAeT KOHCTPYKTOpa K TOMY,
YTOOBI M36eraTh TeXHHYECKH OJaronpHATHBIX MJIOCKHX 00BOAOB
Kopmu. [Ipu pacuere ronoysoro Gasaa Takie oGBoawl mTpadyior-
(4, HO He HACTOJIBLKO, YTOOBI CBECTH na HeT MpeHMylLLecTBa B CKO-
R pocru,

Bropoe o6mbsichenne eule npoie. BoJbUIHHCTBO KOHCTPYKTOPOB
He 3naer, npu Kakux 06Boxax M CKOPOCTSX MOTOK BOAH OTPHIBAET-
o1y OGpasvercs TOPMO3fiMil ABHXKeHHe KXThI TypOyJeHTHBIH no-
?—lj%lﬂg;prgg::aszofzx?s‘:f:l:iewerlx?lﬂu;[i:;{r(?i:irenf::ﬁ“::{iﬁ'H;;r—.ﬁxmcJ.lmmﬂoPl gua 3¢ ir]OK? STO Kaxerca no4rti HeBepOﬂTHHM’ 1o 06’bﬂCHHeTCﬂ HpOCTO.

’ Pi npoekTnpoBannn AXT HeT 6OJBWOrO KOMMEpPYECKOTo HHTe-

nimnefl; 3~~HXTa ¢ HOPMAJbHBIM KOPOTKHM MJIABHHKObRIM KHJEM; Qz—ndiomanb HE e pec -
wnanroyra; L— RaWH2 HXTH MO BaTePAHHHH, a paspaéaruaam CyAHO, paccudTanuoe Ha nepexGadHbly K
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FIACCHPOBAHNIO PEXHM WM HA UYHCTOE INIHCCHpOBaHue. Canceep
MOTOPOM H N0JYIIHCCeP 3HAUHIGIbHO NPEBOCXONAT NapyCHOE Cyjy
¢ TOYKH 3peHHA KOMMEpYeCKOfl 3((PEKTHBHOCTH, MOCKOJLKY 6,
ToLaps ROCTATOYHOMY YHOpY rpeGHOro BHHTAa MOTODHbIE Cyla y
'TYT mpeojosesaTh rop6 CONPOTHBIEHHS, KOTOPHIl MOYTH BCe KOHy
PYKTOpBI BOZOH3MEIIAIOUIHX NApyCHBIX fAXT, CO3HaBas cBoe Gecqy
Je, paccMaTpHBAIOT KaK Mard4eckuil 3BykoBofi Gapnep. Toan,
ATl OYeHb CNENHAJbHBIX Uesefil U npu GoabUIMX (GHHAHCOBHIX 3
TpaTax fiXTa MoXKeT ObHITb TAK TOYHO HCCAeAOBaHa, 4TO NPOEKTaHy

KOHIIEHTPAlHe# BOLOH3MEUIeHHS B KOpEVIOBOl’I Y4aCcTH CyHHA, 4TO 03-
jauaeT yMeHbllenHe «7efCTBHTEJbHOIl JJIMHBI BaTePJHHHH» HA
pHICOKHX CKODOCTAX, paBHbix 2,2...2,54/L. DT0T HenocTaTok —
joBbILUEHHOE COMPOTHB/IEHHe (MpHUMepHO Mpy 7—8 y3 y cynHa Aanu-
goit 10 M mo KBJI) moxHO OblI0 Obl yCTPaHHTb, YBEIHYHB MOJHO-
7y 00BOIOB KOpMBI TaK, 4yTo6bl MOJYYHTH YeTKO 0003HAuMBUIMHCH
goHELl CTPOEBOH MO WIMaHroyTaM. o
O6pesnas xopma (puc. 10) ¢ yraom Beixona Gatokcos 10 3
y GOJblle SIBJASIETCS, B NEPBYIO ovyepenb, CAeACTBHEM NMPOeKTHPOBa-
yus 06Boaos no dopmyne IOR Ges yuera comporusieHns (QOpMEL,

YSHAIOT, NpH KAaKHX yIIax BLIXONa KOPMOBBIX JIHHHA U NPH Kaky cuIbHO BO3DACTAIOWIEro MpH BBHICOKHX CKOPOCTAX 13-32 OTpHBA NO-
CKOpOCTAX HacTymaeT OTPbIB nmoToka. Ilia 3Ttoro Heo6xomumo mp ToKa. TaKoil THM KOpMbI XOpOUI B niana3OHe HH3KHX OTHOCHTEJNb

BeCTH COTHH HCHHITaHNi B OacceilHe ¢ ykasaTelsmy HanpaBJeny
JHHHHA TOKA Ha MOJeNsAX.

PesyibTaThl mONOGHHX HCOWITAHHH, NPOBeREHHHIX s Ky Gkt
BulX fAXT, oOmepsieMblx no dopmyne IOR, Heawss, omHako, nep;
HOCHTb Ha BCe Cyna, MOCKOJIbKY OOBOIBI KOPMBI BO MHOTOM OV
JIOBJIeHBI TIpaBHaamMu o6Mepa.

Hekoropble KOHCTPYKTOPH! HCMOMB3YIOT CeyeHus TEOPeTHY( %
O 4eprexa Kopmyca sXThl AHATOHAJbHBIMH MIOCKOCTAMH — P .
HaMH B KayecTse NefCTBHTEILHOIO KPHTepHs MPH OlleHKe mpes -1
HBIX YIVIOB OTpBIBa MOTOKA. BarepsiuHuu Oosee XapaKrepHb! 1
CY/Z0B, KOTOPble XOAAT MOA NapycaMu C OTHOCHTEJBHO HeBOoJab I
KPeHOM.

ITaockas kopma (puc. 9) ¢ 6aTokcaMu, PacHOJOKEHHBIMH M
yraom 15° OTHOCHTeNBHO BaTepPAHHMH, MPH MaloOM BOLOH3MEILeH!
U [OCTAaTOYHO GO/blIOH TAAre MapycoB MO3BOJIET SAXTE IJIHCCHp
BaTb. DTOrO MOXHO JOCTHYDL NPH MABAHHH MOA CHHHAKEPOM M
ApudTepom Ha nojHOm GaxwiTare wau opnesuHze, npexkae Bcel
npu 1AHHHOH momyTHolt BosHe. Takas kopma iedecoobpasua 1
GLICTPOXOZHBLIX BOAOM3MEINAIOWIMX NAPYCHLIX AXT, KOTOpHe pacm
narasg  MOIUHBIMH  BCIOMOTATe/bHBLIMH  ABHTATeIsIMH, CHOCOGH
pa3BuBaTL CKOPOCTb, OJH3KYIO K CBeDXKPHTHYECKOH CKOPOCTH B
AousMemaloiiero niasanus. Kopnyca ¢ eme Gosee unpokum tpa
ueM H HakjioHoM Oatokcos nox yraom 10° k sarepiumun npy ¢
OTBETCTBYIOIUHX YCJHOBHAX (6,1aronpHaTHOE COOTHOLUeHHe AN
Kopmyca K UIHDHHE H BBICOKAs HAarpy»eHHOCThL mapycamMu OTHOC
Te/IbHO BOAOM3MELIEHHs) MOTYT HATH HAa MEPEeXOIHOM K IJHCCIp
BAHHIO pexxuMe C OTHOCHTeAbHOH CKOpocTbio V =4 4/L 1 gu
(nas cynHa ¢ aausolt mo KBJI 10 M V cocrasaser 12,6 y3
sorwe), OAHAKO HEMHOTHe KOHCTPYKTOPBI CETOAHS NP UMEHSIOT 114
CEYI0 KOPMY AJISi KHJIEBBIX SIXT, IOCKOJBKY OHH NOJIKHH YYHTBIBZ
odMepHbIe (OPMYNBI M MPOEKTHPOBATL BMeCTO aBCOMIOTHO GBICTP
XOMUBIX AXT TOJNBKO OTHOCHTedbHO GbIcTpoxomHble, Kpome Toro.
o6JtacTH COBCEM HH3KHX OTHOCHTeJNBbHHIX CKODOCTEll BC/encTs
yBeTHYEHH CMOYEHHOH NMOBEDXHOCTH H3-3a NOTPYXKEHHS KOpMOBO
(Beca MOBLILIAGTCH COMPOTHBJEHHE BOAK ABHIKENHIO SXTH. Of
ro HegoCTaTKa MOXHO H30exaTth NmyTeM YKOPauuBaHus KOPMORO
cBeca. JIpyrue TexHHueCKHe TPYIHOCTH OOYCIOB/IEHH yMeper !
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HplX CKopocTeil (mpumepHo g0 V=2 A/L y3, uro cocras/ser
6,5 y3 y cynda aaunoii 10 M mo KBJI). OnHako mpu CKOpOCTAX
BLIIIE 3TOTO 3HayeHHs OTPHIB MOTOKA C CHJIBHO TOPMO3SLIMMHI XOJI
AXTHl 3aBHXPeHHAMH 3a KOpMOfi neusbexcen. Xora nopobubie 06so-

W 1m0 He sBasioTca OOIeNnpHHATHIMH, HO YXKe MOJAY4YHJH [OCTaTOUHO

mupoKoe pacnpocTpaneHie. MHoraa mpeamosaraioT yayquinth ye-
JoHs 0OTeKaHHs TaKoil KOPMBI Ha BBICOKOH CKODOCTH, NPOEKTH-
pys xoutyp JIT nox yraom 20° x KBJIL.

I aockasn kopma sodousmeujarouyezo cyona (puc. 11) obecmeun-
paeT yrie cxopa noroka 20° u meHee M M03BOJIAET CKOHUEHTPH-
pOBaThL NOCTATOYHYIO 4aCTh BOJOM3MELIEHHS Yy KOPMOBOIO KOHUA
BaTepJ/IMHHH, YTO Heo0X0AHMO NMpH pacCueTe HA MJaBaHHe CO CBepX-
KPHTHYeCKO# CKOpoCTbio. Duaropaps mooGHbIM o6BonaM KOPMBI
MOXKHO JOCTHUb OTHOCHTE/JIbHOH CKOPOCTH OKOJ0 V=34/L (111
cyiHa ¢ L =10 m V &~ 9,5 y3) 6e3 orTpeiBa noroka. B arom
N1ana3oHe JIeXKHUT, NpaBAa, NOYTH KpafiHHuil Mpenes CKOPOCTH, KO-
TOpylo MOXKeT pa3BHTh BoOJAOH3Memaloliee CyaHO. Eule Hexoropoe
NOBLILIeHHe CKOPOCTH MOXHO MOJMy4HTb 3a cyeT Oosiee pe3KOro
o6pesa KopMbl NpH ONHOBPEMEHHOM YMEHbIIEHHH YIJOB CX0nad
notoka. OnHago misi tToro 4roGbl momacTe B obmacTb CKOpoCTeH
NepexOJHOr0 K IJIMCCHPOBAHHIO peXkHMa, Heab3s OGOHTHCH 6?3
WHPOKo# OMOpHON MOBEPXHOCTH [HHMIA y TpaHma. Paspaborka
Takoil (opMbI KOPMBbI AXTBI-MOJYIJIACCEPa C XOPOUIMMH MOPEXOil-
HEIMH KaueCTBaMH OCTaeTCHl [0 CHX MOP ellle HepellleHHOH 3aJaueH.

Menbule BapuaHTOB HMeeTCs NPH NPOEKTHPOBAaHHH HOCOBOM
OKOHeYHOCTH KHJeBofl AXTH. 3jeCh (hakTOp MNOBeleHus B MOpe Ha
BOJIHe ycTaHas]yBaeT TPaHKUY KOHUEHTPAUWH BOAOH3MelleHHd B
Pocopoii wacru. Hecmorpst Ha 3TO Bpems OT BpeMeHd y HEOMNBIT-
BHIX KOHCTPYKTOPOB BHOBb BO3HHKAaeT [OBOJbLHO CTapas Haes
VaAb6osOro noca. Takas SIXTa BBLAepXKHBAeT, OAHAKO, TOJBKO Oyk-
ChposoyHble HCMbITaHusd Ha THXOH Bofe. Kak mokasbiBaeT aHa/u3
CTPOeBBLIX [0 WIMAHroyTaM ObICTPOXOAHBIX #XT (cM. puc. 8), KOH-
UeHTpanys BOAOM3MENleHHst B HOCOBOH 4aCTH BO3MOXKHA TOJIBKO 1O
Olpesesennoro ypoBHs, WHaye MOBeJeHHe CyJAHA Ha BOJMHEHHH
Gyner He6/1aronpHsATHBIM.
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Puc. 9. ITnockas KopMa ¢ HaKJOHOM 6aTOKCOB K BAaTEPAHHHH MOX
yraoM 15° u Huxe QaeT BO3MOMKHOCTb NMPH YCAOBHM COOTBETCTBY-
folllefi TATY Mapycos KBHraTbCs B pexkuMe cepdunra. Ilpu yraax
BLXOga 6aTokcos HHke 10° B oNpegeleHHBIX yCJOBHSX BO3MO-
HeH MepeXOAHLI K _IVIHCCHPOBAHHIO DEXHM C OTHOCHTE/bHOM
ckopoetbio V = 44/L u puiwe.
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Puc. 10. O6pessas xopMma, y KOTOPOH JAHHHEH GaTOKCOB HAKJO-
HeHB MoA yrioMm Ao 35° k¥ KBJI, npuMeHsieTcs B o67acT# HH3KHX

OTHOCHTEJBHBIX CKopocTefl. Hauunas npumepuo ¢ V = 24/L , He-
H30eXKHE OTPHIB IOTOKA H 3aBUXPEHHS B KOpMe.
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Puc. 11. TTnockas KopMa BOZOH3MEIIAOIIETO CYAHA € YIJIOM Bhi-
xoda GatokcoB go 20°. JKenartenbHa KOHUEHTpPAlUus BOLOH3Me-
UleHHs B KOpMe, Heo6XOaHMas AAA LOCTHIKEHHS CBEPXKpHTHYe-
CKOfl CKOPOCTH.

B mnocsnenHHe rOAbB BHIABHINCE ABE OCHOBHHE TEHHIEHUHWH B
gPOEKTHPOBAHHH 00BONOB HOCOBOH OKOHEYHOCTH.

1. Kaaccuyecgu#t rayGoxkuii sxox dopwresns (puc. 12) ¢
ocTpBIMU o6BosaMu Hixke KBJI oégcngqnaaeT caMoe Jaydliee fose-
jeBHe CyAHa Ha BOJHe, M0 KpaiiHell Mepe, OTHOCHTEIBHO Jer-
Kux AXT.

2. Ilnockne ouepTaHus HOcoBoii okoHeyHocTH (puc. 13)— mpy-

‘ras KpaiiHocTb. B coueranun ¢ cHabHo U-06pa3HbIMM LInMaHroy-

raMd H IJOCKAM AHHUIeM MoxKeT OBITb QOCTHLHYTa Takas KOH-
geHTpallia BOJoH3MEUWleHHS B HOCY, KaK Y KJacCHYeCKOro THna
o6BOlOB KopHoyca ¢ ray6okum norpyxenuem dopiuresHs. [lpu
cOOTBETCTBYIOIIEH TAle MapycoB fXTa ¢ TaKHMH 0oOBOXaMH MOXeT
JOCTHIAaTh BBICOKHX CKOpoCTed.

B cayyae KoMOHHALMH MOCKOro AHHIA € TpaleueHpadbHBIMH
WmaHroyTaMH OTCYTCTBYIOT OOAbIuMe NPHBOAALIHE K BETPY MOMEH-
TH AaxKe Yy WIRpPOKUX cynos u Ha wkeanax. [losesenne nHa poane
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Puc. 12. HocoBas OKOHEYHOCTb AXTH ¢ MNyGOKHM BXOLOM.
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Puc. 13. Ilnockuit HocoBoil MOXpes HMeeT NPeMMylIeCTBa AAA
BICTPOXOAHKX BOLOM3MEIAOLIUX AXT CPenHero TOHHaXKa.
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[InaBuuk PyJsi, HeCOMHEHHO, CTafunu3MpyeT AXTY Ha Kypce,

CYAHA ¢ TaKHM HOCOM, OCOBEHHO IXThI HOPMAJABHOTO BOZOM3MeleouHaKO aOCONIOTHO HeoGXOAHMBIM OH He sBafercsd, Kak Oblio
HHA, YIMBHTENBHO XOpOllee. SIXTa ABHXKeTCs N0 BoLe MpaKThus yyoKA3aHO Ha NpUMepe pAlla y[LauHHX [POCKTOB AXT C GanaHcup-
Ge3 HOCOBOH BOJIHEI 1 He yAapseT XecTKo [AHHIEM O BOAHY  guuMB PYJAIMA. Ceituac y KOHCTPYKTOPOB AXT YKOPEHUWJIOCH MHEHHE,
KaK MpH KpeHe B KOHTAKT C BOAOH BCTyMaeT CKyaAa MaJdorwro [PaBHIbHOE pacnpeleneHde BOAOHSMelleHHA B COUeTaHMH C
padnyca, a ue miockoe AHuule. UpesmepHo ofserueHHsle AXTh npymepeHHOM IHPHHOK KoOpMyca M TpanelenialbHbiMH WITAHTOYTAMH
ABUXKEHHH HaBCTpedy BoJHe OKa3HBAlOTCA HE TaK XOpPOLIY, Gofee CYLIECTBEHHO BJHMSET Ha yNpPaBAfeMOCTb, ueM (opma nepa
Mexny aBymMs pacCMOTpeHHBIMH KpaliHuMH THnamu o6BozopyAs. nepBOH?anIbele unpo6neMb1 Ha «Onrtumucre» OHIN cBA3a«
HOCOBOI OKOHEUHOCTH fIXT pa3pabaThiBaloT pasiuuyHbe BapHaHTyas C OOJBIIOH ULIMDUHOM KOpryca B COHETAHUM C UCKJIOYHTENbHO
KOTOpHe He NPUHOCAT ¢ cof0oii MHOTO HOBOrO. U-o6pasHbiMi IITaHrOyTaMH, a Takke HeOAaronpHATHHIM pacnpe-
jJeneHieM BOJIOM3MeElIeHHs [0 AMHHE Kophyca.
PacnpocTpaHeHHOE MHeHHe, 4TO AXTH ¢ JUIMHHBIM  KHJIeM
1.6-4. Pasmeuienne wuna u pyna ycrofiuMBee Ha Kypce H Gosee NMPUTOAHH 177 nyTeiecTBHi Ha

Hazunauenue kusd Hapsay ¢ obecnedeHuem HeoGxonpbonbiive paccTofAHHsl U KPyTrOCBETHHIX naaBanuil, yeM SXTB C KO+

MOl OCTORYUBOCTH SXTH NyTeM O0a/iacTHPOBKH COCTOMT B ToypOTKUM KHIEM, owubouno. Huxe Oyper chaenaHa mnOMbTKA [OKa+
uToGH MpenATcTBOBaTh Apeiidy WM yMeHbwaTh ero. [Ipu HeGoi,3aTh Ha NPHMEpe H3BECTHLIX MPOEKTOB AXT 3aBHCHMOCTD yopasinses
IIOM OTKJOHEHHH pyas Ha 3—5° B MOABETPEHHYIO CTOPOHY KuaMOCTH H YCTOHYMBOCTH Ha Kypce OT PacHooMXKeHHT KW H pYis.
fnojiydaeT HECHMMETPHUHBIH NPODHIb, Ha KOTOpOM: co3paercillis BO3MOXKHOCTH cpas- 2
THAPOJMHAMHUECKasA CHaa, NpenatcTayomas apefidy. VY  aAxHeHUA AXT pA3AHUHBIX pa3- o L o
C KOPOTKHM KH/JE€M H OT[eAbHO DacfnojIOKEeHHHM pyjseMm nossagMepenuii MacwTabrr GbiaH | /—_7-—;
ercs colMyTcTBYOUMA 3 (heKT — TeHIeHIHs K 3apbiCKUBaHMio (TAK MEPecuuTaHbl, 4TO Ha N ‘;
HaBeTPEHHYI0 CTOPOHY. puc. 14 monyuaercs omiHa- —

lFonnanackuit koHcrpyktop Ban zme Ilrtaar Guin nepsmm, knkOBas AJnHAa [0 BaTepJH- N
pewins ycipaHuTb 3TOT HenoCTaTok. OH yCTaHOBHA 3akpblior HAH. ‘
(TpuMMep) Ha KOPMOBOH KDOMKe MJIaBHMKOBOIO KH/id, OTKjoHs  FI3BECTHo, UTO paccTof-
koTopuifi ot I, MoXHO ObIIO MOJIYUHTL ONTHMAAbLHYIO MOxbeMHYKHAE MEXKIY NEHTPOM TiXKe-
CHNY Kuif 6e3 Kakoro-mubo OTKAOHeHMS pyaf. BrocsmexcrswCTH nJomatefi reomeTpude-
KOHCTPYKTOPbHI, KOTOpHe HE MOHSJH CMHCJA 3aKpblika Ban aCKHX QUIyp Kiligd u pyss
Wlranra, coeanHunu TpUMMep ¢ OCHOBHbiM pyaem. Tak kak tpuyHapaay ¢ ¢opMod Kop-
Mep, TNpHMeHseMbili MpaBu/ibHO, AaBasj AXTe npeumywectsyCa d  pacipefeieHHeM
B TOHKax, To B oOMepHyio ¢opmyay GuaH BBeieHH iTpacHb: BOLOUIMEMIEHHS ABITIOTCA
nopasky, yuuTHBawUile sddekT MOABHKHON vacTH Kuag. Dro :KPUTEpHAME 1epBOro Mo-
JaJIbHERIIEM TMOJOXHIIO KOHel MpUMeHeHHIO AuddepenToBoyuor PAAKE. Uem 3To paccrof-
pYJs Ha TOHOYHHIX fIXTax. HHe MeHble, TeM MeHblle

B 1951 r. Bau ne Hlrtaar aemoHcrpauuell csoefi yapaumol Biusier pynb Ha ynpasise-
B FOHKaX SIXTHl «3€eBaJjK» OTKPHI 3Py AXT C KOPOTKHMH kuasyi MOCTb. [Ipu usyuenuu mpo-
dajpHeRuleMy ycleXy KOTODBIX crnocoGerseBast amepukanen Pi Wi [oxBOAHOR  4acTH
yapa Kaprep, npuMeHHB TakHe KHJIHM Ha CBOHX UIMPOKHX OKeal PasavuHpix AXT ACHO BHI-
CKHX fXTaX THNa wBepT6oToB. OrsAbBafch Ha3al, MOXKHO 3aMé N8l OCOGEHHOCTH ITHX CY-
THTb, 4TO 3TOT ycrmex Obl 0oOyC/OBJeH ckopee MpeuMyliecTBay Zos. Crapas «Wnguro» —
B o0Mepe, KOTOphle AaBaJja 4pe3MepHas oOMEpHAs WIHPHHA KOPM) —
cosB Kaprepa.

[TysaTeie sixThl Kaprepa ¢ KOpPOTKHM KH/eM THMa 3HaMeHHTO! Phe. 14, Cpasuutenbuble oYep-
oaHotonunka «OnTUMHCT» BHauvaJe OBUIM HEAOCTATOUHO YCTOHYHBY yijﬂm loxsonHOro npoduis AXr, P)
MH Ha Kypce (K CJ0BY CKa3aTtb, 9TUX IpobJieM He BO3HHKAJO Ha X! K°é°%“° OpuBeeHHBIX K OAMHA-

0 P .
«3eeBaaks). [Ipennosarany, uTo Ha 3THX AXTaX HempasH/bHO OH a— H’“’"“e no sarepaminn L:

g HRErO»; 6 — «OUTHMHCT>;
yCcTaHOBJIeH Dpyab GajaHCHPHOTO THNE, JAOKa3aTeAbCTBOM uel 5=~ <«Uenc.32»; 2 — «Xpuernua»; 49%1L
CuHTaNN yJayulleHHe YCTOHUHMBOCTH AXTHl Ha Kypce nocje ycTaHo! ~ «Tuapa»; e — «Koutpar. ~49%

KH IIJIaBHUKa Tepes pyJem. 43
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Ouictpefimasn axra ®PT 1966 r. u mpourpaswas 3aTeM HecKO.dky
MeXAyHapOAHbIX Perat, HMeeT camMmoe MaJsieHbKOe paccTOAHHE Mex
LeHTPaMH Ouolilafeil Kuas u nepa pyas (okoao 255% L). Hecmg
pa Ha GOJblIYIO N10UWAAb nepa PyJs, PeakKlus AXTH Ha MOJI0Keny
pyJast mpu MaHeBpax cnaba U CyJHO HEMOBOPOT/IUBO.

Y AXTH ¢ AJHHHHM  KHJeM [oAOOHBIH HeloCTaToK MO Ky
OODBACHATL TeM, UTO MEXAY KHIEM M PyJeM He MOXKeT fpoTeKar
Boga. Krto jJymaer, 4TO 3Ta HeHOCTaTOyHas MOBOPOTIHBOCY
KOMIIRHCHPYEeTCA XOpOLIeH YCTOMYMBOCTBIO Ha Kypce, ownbGaerc,
«MHANTO» CO CBOMM AMMHHBIM KHJeM NPH CHIALHOM BeTpe, 0COOey
HO MOJ CMHHAKEPOM, 3apLICKHBAJa Aaxe GOJblle MePBHX fAXT
KODOTKHM KHJIeM, HMeBIIHX AedeKTH. :

OnnotoHHHK «ONTUMHCT», ABaXKAH BHIUTPHBaBIIUH YeMIHOHg
MHpa B 3TOM KJacce SIXT, MOC/Ae YBRJHUGHUS HAK/AOHA mepa pya,
CTaJ YCTOHYNB Ha KypCe M XOpOWIO ynpaBjseM MPH BCeX MOToy
HBIX YCa0BHSIX. PaccrosiHHe MeXAY HeHTpamu mJowmagell Kuig §
pyas, pasHoe 46% L, xomneHcupoBano paHee oOHapyKeHHHe h
poctaTki V-00pasHbiX IUMAHTOYTOB NPH My3aTOM IIUPOKOM Ko
nyce M 3HAUYHTEJbHOH KOHLEHTPAUMM BOJOH3MELIEHHS B CPejHe
yactu cyaxa. To, uro mosxe Kmayc Xenep Ha sixte tuma «Onm
MHCT» [PHHSAJ y4aCTHe B FOHKaX OAHHOUEK uyepe3 AT/aaHTHYecK:
u Tuxuil okeaHbl M He HMeJ TPyAHOCTel C ympaBieHUEM §IXT:
FOBOPHT caMoO 32 cebs.

flxra «Yenc-32» moxeT cuutaTbess OGPA3HOM TOTO, KAK Bl
MOJIOXKHUTETbHbHE  KOHCTPYKTHBHBI®  KauecTBa  TpamenenasbHE
IIaHTOYyTOB, PACTAHYTOTO pachpefe/eHHsT BOLOU3MeIeHHS, VM
PeHHOI WHPHHLL ¥ OGOJIBLIOTO PACCTOSAHHA MEXAY LEHTPAMU 0K
waned pyas u xuas (npumepno 48% L) mpusesu x oTauuHe
yupasasemoctd. CyAaHO pearupyetr nake NOpH Jerkofi 3ubH ¢
cnaluifl HakKMM ManbleM Ha PyMMedb H BMeCTE C TeM HeCMOT)
Ha MaJjyio MJIOWaAb [epa PYJS HCKJIIOYHUTSABLHO YCTOHUMBO |
Kypce.

«XpucTuHa», npusep ronok Axmupanbckoro Ky6ka, ckoHcTpy!
posatHas [lyrom Ilerepconom, umeer eme Gosee pacTanyToe pa
npejefeHye BOAOM3MEIEHHS U ellie OOJbINYIO MIOWAAL [Epa Py
yem «Yenc-32». CoueraHHe TpameueMmAafbHHX IUMAHTOYTOB
AOCTaTOYHO 0G0JILLUIOTO PAaCCTOSHHA MeXAY LeHTPaMH [Jomiaie
guas u pyas (46% L) nafo ¢ onHoit CTOPOHH OT/IHYHYIO yeTol
YHUBOCTb HA Kypce H ¢ APYrof — OTJIHYHYIO MaHeBPEeHHOCTb Aak
NPH ype3BHYaHHBIX YCJAOBUAX TOHOK.

«['uapa» — 14-meTpoBasi AXTa ¢ ABOHHOH CKYJ/IOH, UMeEET OTHOC
TeJbHO HeOOoJbIUYI0 OCAAKY, AJHHHHIA NJAABHUKOBLIH KWL H 60
wyio miomanb nepa pyas. Beaepcrsue Toro uyrto mauta Aas ast
MATHYeCKOTO CTAKCeNsl Pacro/ioxeHa NAJeKO OT HOCA, PacCTOsH!
MeXAYy UeHTPAMM miowmlajed Kuasg W pyas meslue (37,4% L), ue
Ha APYrux fXTax C OTACJbHHIM OT KM/ pysaem. Bmecre ¢ pactf
HYTHIM pacnpelefieHHeM BONOM3MELISHHS, YMePeHHOH wWHpPUHOIl
obBojamu kopmyca ¢ ABOHHOR CKyJoli modyunmsaoch JgocCTaTouf

A4

(0BOPOT/IHBOE H YCTONuMBO® Ha Kypce cyaHo. Jlaxe mpu ckopocTd
{6 y3 mOA crmHHakepom sxTa B 1974 T. B roHkax Ha [aBasx wJa
«kaK M0 penbcam», H KOMaHAa, Aenas B CyTKH 10 227 MOpCKHX
MH#Jb, AOCTHI/IA CBORH ILeJH. Uto6u H30aBUTbCA OT HEAOCTATKOB,
cs3aHHHIX C HeylOOCTBOM CIYCKA HWJH mnopbema Ha Oeper H
06yCJIOBIEHHBIX KOPOTKUM KHJEM, Ha MHOTHX MOC/eAYIOUIHX fXTax
970r0 THMa ocaiky ymeHbliuau jgo 1,60 M M HeMHOTO YAJIHHUJIH
[JABHHK KHJS.

«Kontpa» anunoft 6,80 m n obuefi maccoit okosio 900 Kr —
oNTHMaJbHas fIXTa AJIs MePeBO3KH Ha Tpekepe — HMeeT caMmoe
Goabilloe PACCTOSIHME MeXAy LUeHTpamH MJIOMajed KWIa H py/as
(oxosno 49% L). Baaropapa GoJbluofl mioinanH mepa pyds sxTa
obnajaeT OTAMYHOH ycTORUMBOCTbIO Ha Kypce. Pynesoid MoxeT
0CTaBJIATL pyMmeab Ha Kypce GefineBuna ans paborthl Ha Oaxe; HE
IpeAcTaBasieT TPYAHOCTH H MOBOPOT B Y3KOM MPOCTPAHCTBE.

[MoaBoas HMTOTH, HYXHO CKa3aTb, 4TO oObluHas sXxTa C AIHH-
§HM KHJeM He TOJbKO 3HAuMTeJbHO THXOXOJHee, HO H MeHee
vnpasisieMa. Kak okeaHckasi sixTa A8 JMHMHHBIX MePeXxolloB oHa
yeTynaer B Ji06OM OTHOLIGHHH CDeHell AXTe C KOPOTKHM KH/eM.
[laxke oObiuHBLIH apryMeHT, 4YTO THXOXOLHO® H TAXKeJN0e CYAHO
B OTKPHTOM Mope MeHblle TpefyeT OT KOMaHibl BMeulaTe/nbCTBa
QIS yUpaBAeHHs HM, He Moxer OwTb npunat. Cpeansas fxTa
¢ KOPOTKHM KHJIEM, CMellHa/bHO CKOHCTpYHPOBaHHAs AN KpeHcep-
CKMX nJaBaHuli, notpebosa/a Obl 1/l MeHblieil CKOPOCTH M MeHb«
wyio nJoilaab mnapycos. Kpome TOro, pacxoxbl Ha MOCTPOHKY
AXTH ¢ AJHMHHBIM KHJEM BHIUE, He TOBOpPA YyXe O TOM, 4TO
OKpPACKA MOJBOXHOH uacTH u3-3a Obubliell ee miomlamn ROPONKeE.
Takum o6pasom, HeT OoO/blie HHKAKHX CEPbE3HBIX apryMeHToB B
NO/b3y TPAAHLHOHHBIX AIXT C IVIMHHOW KH/ISBOH JIMHHEH.

1.6.5. Tunb! kunem

[MpumeHenue Pa3HUHHIX THUMOB KHWJIeH I/ NMApycHHIX
SIXT, XOTSl B NpPHHIHIE OHH BCE AO/IKHHI BHINOJHATH OAMHAKOBYIO
PO/Ib, MOMXHO OGBACHUTL PA3NHUHHIMH MPEACTABACHHUAMH KOHCTPYK«
TOPOB fIXT O BaXKHOCTH TeX WJH HHHX THAPOAMHAMHYECKMX XapaK-
TePUCTHK KHJIeHl.

OCHOBHLIE CBEJEHHMS O CONPOTHBJCHHAX H KO3(PUUHEHTAX -
NogbeMuolt cuabl npoduieit, npuMeHseMbX IaA Kuoneﬁ napycHsix
fIXT, MOCTYMAlOT M3 a3POAHHAMHYECKHX JabopaTopui aBUAUHOHHOR
NPOMBIIIIEHHOCTH. MHOTHX KOHCTPYKTOPOB fIXT 3TH CBeJSHUS He
yirosnersopsioT. ONBHIT, HaKOMIGHHBIA MPH p;ispaﬁome GHICTPO-
XOJHHIX MapycHHIX AXT, HE COBMNANAeT M/IHM TOJNbRO 4aCTHUHO coBIa-
laeT ¢ peayJbTaTaMH MPOAYBKH NPOduiedi B aspOAMHAMUYECKHX
Tpy6ax. 1o oObBACHARTCH, BO-NMEPBHIX, TEM, YTO KHJIH MapyCHBEIX
AXT TOJLKO B HMXHell YacTH HaxoasTcs B CIOKOHHOW BOAe Ge3
NOBepXHOCTHHIX 3aBlxpeHHH. Bo-BTOpHIX, NMpH KHJIEBOH Kauke B
Clyyae WTOpMa HA MOPe YCJAOBHS OOTEKaHMA KHAA CyLIECTBEHHO
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H3MeHAITCS
Grarenany f.m'gax, Hanpumep, Kasajocb Ovl, 4T0 G6yAbL6ORBIE KH
Orehapd I cK'OMy MOJIO’KEHHIO UX HeHTPa TSHKECTH OYeHb XOPo JIH
o 6ym;6§ TBHUE 60prma MOTOKOB Ha BepxHell u meﬂer“f clﬁﬂ
, HeH30eXHOTo mpu i 7 "
pH peskoit kuieBoH kauke, Bo3my. Y

poe CBOAHT Ha HeT Mpeumy.

KaeT MOBLILIeHHOe CONPOTHBJICHHE, KOTO
{l1ecTBa 3TUX KHUJel.

Hpyrofi da i
aBHaIi)gOHHOﬁQ)nx;q(‘)(;fémxoropbm NpH HCCJIeLOBAHHAX npoduiel
Toraiiae Tpouts HJIEHHOCTI/I He TIPHHHMAeTC BO BHHMaHHe,—
omofROCTL Y B;éxypce. Hs MHOKeCTBa Mpodunei KOHCTp}"K
e e B partb Tako#H, KOTOpPLIH paer HaHBbXCUJ\'l.
%eaﬂbeIX yraos afaKMM”KHMljxhziaﬂ:HOHh;6§OHPOTHBMHHH ; yqerbg
ToRbIX i ramliemMy moTo ;
1/1CCJIEILOBaHHTﬂaKl;II);YTeHI&Equ”eu Bpurron Yenc ngosen oxﬁymui)off:
ﬁmos obTekaHus Kopﬁg(c)gsmpu:;;);%ﬁrepenuﬁ BD,EﬁCTBl/]TEJIbeI?{

Jop of AXT. Ja

qecxoZrLo 14a3 MBeHI;I:;;mHyTe TexHonoruy CrupeHca mMyTem céuocpTiIaoapTI:'[»
aeckoro Maneneins Kgﬁq)nnn KWl B PasjgM4HBIX BLICOTAX MOJ ]
e enaBHUKOBL K b, ¥ KOTOpOro LEHTp I‘HﬂpOﬂHHaMHl{ECKgﬁ
nomwentioh nochne OJIOXKEH B ero Bepxsei TpeTH. DToro yaa
oo Ho¢ er(;-IHbIM yBEJIHUEHHEM OTHOCHTENLHON TOJHU.);I"L;
g s 2 e HIXKHUX Ceuenusx. Busaromaps rtomy I
e 0 PeuHble CeueHUs PaclOAOKEHB! B HINKHEHd ua y
, MOXKHO COCPeLOTOUNTL GONbuIyld Maccy c:x;r‘ g

VM 4yyTyHa U Te
M CaMmbiM obecleyu
LHeHTPa TSIKeCTH 6ataacta. Tb Gosiee HH3KOE MOJOKe! ¢
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nokasans Ha puc. 15. Ckoc
Hazan naer OcoObl 3hdeEKT.
rem OoJblie yBEJIHYHBACTCSH

O6BONL TAKOTO HI€abHOTO KHAS
KpOMOK KRS npuUMepHo Ha 30—60°
v GonbliMH KpeH MoJiyuaer fAXTa,

e
jexesaTeNbHbi MOMEHT IpHBELeHHS AXTEL K BETPY. C npyroit
cTOpOHBI, ueM cuibHee KpeH, Tem GOsblIas uaCTb MJaBHUKOBOIO

TOKa 32 KOpPIyCcoMm, 0CO-
HifaHroyTH ¢ OTHO-

B TEHeBOH CTOPOHE MO
¢ umeeT TpameneHganbHble
Kyqoil. BeaeacTsue 3TOro HEHTP THAPOANHAMHU-
uns cwveliaercss BHH3, a Osnaronaps CKOCY
an. Paccrosiune MeXLy UEHTPOM 60KOBOTO
mapyCHOCTH, CJeaosaTenbuo, ¢ BO3pa-
aercst, uTo crnocobCTBYeT yMeHbLIe:
enrta. [IpuBenenHble NaHHbIE TMOAY-
CTpupOBaa 3TOT appexT

gl OKa3biBaeTCs
feHHO eCcjiH Kopmy
'cHTeAbHO octpo#t ¢
yeCKOTO fnaBneHHs K
KpOMOK — elle H Has
conpOTHBJEHHS H UEHTPOM
craneM KpeHa TakxKe yBelHIWB
§ui0 MPUBOASILErO K BETPY MOM
yenbl Ydbda Pokcom, KOTOpHIH MPOLEMOH
pa cBoeMm [pOeKTe rJAUCCHpYIOlLEA FAXTH «Daaitar @udTae». Ipy-
roe MPeHMYLLecTBO CKOLIEHHOIO Hasaj CTPeIOBHAHOIO n1aBHHKO-
BOro KHisl [OJMKHO 3aKniodarbcd B yAyuUIeHHOH YCTOHUHBOCTH
gxthl Ha Kypce. Teopud HJIH SKCIepUMEHTOB, MOATBEP KAAIOWHX
5TO Mpexpnonokenne, Npanid, HEeU3BECTHO.

Onas co3nanus TOABEMHOH CHJBI Ha npobuae Kuas M0 Bcefl
o BbICOTe LenecoofpasHo BHIIOAHATH coenuneHue OOKOBHIX IO~
KOPIYCOM MOJ MPAMBIM YTJIOM. Ha puc. 15310
HeHo CKpyrJeHHbiM C He6oabLUIMM PagHyCoOM
& obecreueHHss MPOYHROCTH — C UEJbI0 CHH=
KeHHil B MecTe CoeiuHenHs ¢aaHua

er
BepxHOCTeH KH14 C
coeiMHEHHE BHIIOJ
TOJABKO M3 COOGpakeHH
WenHg paeficTsyloUlux Hamnpd
KU/ C KOPIYyCOM.

Tlpn orpaHudyeHHOH 0Ca
Kuib, a B Clyuyae orpaHutie
oboliTich 6e3 obaerdeHHOro
KOMIeHcHpoBaTh HefoCTaouy
KOTOpOM [OABelIEH fannacrt.
nepeBo3UMbIX Ha Tpeiinepe, KOTO
ocajike, TaK u o Macce.

1Ke 1eaecoo6pasHo YLAHHHTD daabu-
nHoli macchl Oanjnacra o0ObuHO HEJb3A
6yab60BOro KHJf, KOTOPHIH 1M03BOJAET
jo Maccy yselnueHHem [seua, Ha
D10 ocobeHHo yaoOHO Ans JOIOK,
phle HMEIOT OrpaHiyeHnHe Kak o

ey

"
—_ I L//
——— -1
[~
L
Puc. 16, Tlpuumun ycrpoiicTsa [OXBEMHOTO KHJAs HA HXTE «Cegypa» AJIAROH
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SIXTa-KOMIpOMHCC, UMeIOmasn BHIABUKHON KHIb H GannacThy
¢anbukuab, ObUla paHblle eIHHCTBEHHbIM peuleHueM npobiey,
CyAHa ¢ MmajoHl ocaakoidt. as Toro 4robui A0CTHYDL fPH OTHOCy
TeJbHO HebOoJabIIOM yraybaeHusn GasanacTa A0CTAaTO4HON ocTOMy)
_BOCTH, Heo6X0AHMO MOBBIWATL KO0 Oadnacta B obuied Magce
AXTBL. DTO ABJAAETCA GOJMbUIAM HEZOCTATKOM npexjae BCero a
AXT, PAaCCUHTEIBAEMBIX HA [JIHCCHPOBAHHE WJIH Ha NePEBO3KY i
aBTOMOGHIAbHOM MmpHuene — Tpeitepe. Ecuu peub HAeT JaMWb |
HeMHOro GoabuwieM GasliacTe, TO AXTa-KONPOMHCC OCTATCH U ceryg
AHS NpUeMJIeMbIM pelleHHeM.,

SIxta-komnpoMmuce u sxTa ¢ GasaacTHHM LIBePTOM — 002 THI
OAHHAKOBO NPHIOAHBI ISl CyJHA C OTPaHHYEHHOH OCaIKOM. [Tpi
ONHHAKOBOH Macce GannacTa AXTH C THKeJbIM uiseprom obecie
HHBAIOT JOCTATOYHYIO OCTOHYHBOCTb M MOITOMY BHITECHHJH BO MHG
TAX  C1yqasix SXTH-KOMIOPOMHCCH. SIXTHI, CHaGXKeHHBIE TaKUMmi
KHIAMH, OGBIYHO HMEIOT MEHbUIYIO CMOYEHHYIO MOBEPXHOCTb U OKa
3BIBAIOTCA GBICTPOXOAHEE OOBIUHBIX AXT-KOMIIPOMHCCOB.

[Mogvemuulit kuab sBAseTCs cBoero poxa OaJjjacTHPOBaHHLIY
LUBEPTOM, KOTOPLIH ONyCKaeTcs M MOJHHMAETCs OCPeACTBOM TaJlel,
Je0el0K, BAHTOBOrO LINHHAEAS WAH ¢ MOMOLLBIO rufpasanki. Ecm
MOABEMHBIH KH/Ab M LIBEPTOBBIi KOJOLEl KOHCTPYKTHBHO BHINOM.
HEeHBbl NMpaBU/JIbLHO, TO KacaHHe O TPYHT He OMAacHee, 4eM Ha SXTe
C MJIaBHHUKOBBIM KuJeM. [IpH mocajake Ha Meab 0OBLIYHO AOCTATOYH
HECKOJIbKHX 00OpOTOB PYKOSATKH MOIXBEMHOrO ycTpoicTBa, 4ToOh
CYAHO BHOBb OBLIO Ha MJIaBY, B TO BPEMS KaK SAXTA C MNOCTOSHHBIN
KH/IEM B TaKOM CJy4ae CHAHT HA IPYHTE NPOYHO.

Bannacruwrit spamaomuiics mwsepr mo CPaBHEHHUIO C MOMbeMHHIM
KHJICM WUMEeT OJHO NPeHMYINeCTBO H JABa HeloctaTka. [Ipemmy-
LleCTBO 3aK/I04aeTcs B TOM, 4YTO UWIBEPTOBBIM KOJOAELH MOKHO
YCTPOHTL MOA CTOJIOM, TAe OH He CO31aeT HeyaoGeTB mpH obopy-
AoBaHHH KaloThl. HelocTaTkaMi SIB/IAIOTCS OTKPHITAs LIeJDb 1Bep-
TOBOTO KOJIOAU2 B obuineke Kopnyca, obpasyiomascs nosann Gal-
JaCTHOro LIBePTa B ONYIICHHOM [OJOXKEHHH, M MOBBIHICHHBIE Ha-
TPYSKH Ha WBePT, BO3HMKAlOUlHe NPH KaCaHuu o rpysr. [lps
JKeCTKOH Mocalke Ha Melb CHCTEMa pHLIYAroB W/ TUIPaBAHKA
MOTYT GbITb MOBPEXAEHB, XOTS CYAHO M He NOCTPajiaer. Kpoae
TOro, MoAbeMHble TANX MOIYT PasOpBAaTbCA WM CIYTaTbCA, KOLAA

BBICOKO NOAHATHIE GassacTbil

/= IIBePT  HEOXKUAAHHO  ypage!
s A / Buns.
/ ]/ == [ogvemuwiit Kmab  xoporio

3apeKoMeH[0Basl ceba Mmpex ¢
BCero mJs HeGoJbiinx sXT. | 2
AXTax LJIHHOH Gosee 9 M pes »

W Puc. 17. fx1a co crynosmMu KHJIﬁMHE

H UeHTPAaJbHBIM 6a/IaCTHEIM KHJEM.
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c0006pa3HO MPUMEHATh BHYTPeHHUH Gaajacr ¢ EM, ngS:Lﬁmzlzcca-
[OLBEMHOrO KW/ He npesnillaga 700——8900 kr. Weepr e
chl MOXKHO MOJHATb C [OMOLIBIO MPOCTEHUWIHX MeXaHH3MOB
MHHB}’IE:;OﬁCTBO NOABEMHOrO KHJS ¢ JACCATHKPaTHBIMH Ta:::ow ::
Tpoca H HeSoJblUoll CaMOTOpPMO3sLLIeH .neéeuzmon noxaana ok
puc. 16. JleGenka pacnosoxena MOA nany6oi okosio TP Banom’
gT0 €€ MOKeT OOC/AyXKuBaTh AXTCMEH, CTOALLWM 3a WTYp 0N,
SIXTBI CO CKYJIOBBIMH KHJIAMH HeNonyJsApHBI Bcneacmneﬁe oo
TUXOXONHOCTH. Bo-nepshiX, orpaHndeHHas ocajka H, Kak ucqnélaer
pue, Majoe 3araybsenite Oassacta TOYHO TaK XKe orpTagoTa aet
cOCOBGHOCTL  9THX m}car HEeCTH napgﬁc:, u};ago:og;xxmiigleﬁ o i
AXThi-KOMIIpomucca. Bo-BTopeIX, © BLIX KilIell OKadu:
paetcsl (XOTA M DeIKO) B THAPOAHHAMHYECKOH Te oracio
cerOfHsi npusHaHHOk HesepHol. OpxHako HaBeTp '
f{%pbﬂgsme HepejKO MoJAHUMaeTcs U3 BO;Ib;TI/; B;gﬁlégril:ec;;;?r CHOa
npoTHBJEHUe BOAB IBUKEHHIO BIEpel bl CBONHT K
I, KOTOPH{l HAaIOT CKyJOBbe KHJIH B CONp
ngzﬁglgfl?rg;}yﬁosoﬁ Emn, He TOJBKO npnprmaef_lcs{ Kogngracorfl,a ﬂz
W BoJeACTBHE pachojoxeHus mox yraom K [ Kgﬁog " daue
BCero [MpHUMEHAeMoro Ha rgqa;mn::},mﬁa noaseTpe p
aspBaeTcs Manoshekr .
Kop%foar;: HfoxosHE KWW INPUMEHSIOT COBMECTHOFI; ggﬁnggu.[
CPeHUM KHJeM, Ha KOTOPOM 3akpeleH 6aJsacT. gerg M C yPl
J0BHIE KWJAW VCTanaB/JHBAlOT HEMHOIO MOo3ajH %pezéoo o
C HAKJOHOM K BepTHKanu HapyXy mox yrjiom 15— > c%n 'oma:
B cayuae kpena cpelHuil KH/b OKa3bIBaeT BCE MEHbLI ° o apcraer
NeHue, a AedcTBHE MOABETPEHHOro CKYJ0BOrO Kémm p racr.
I WJIbHOM KOHCTPYKTHBHOM HcroJiHeHHH Osiarofiaps sTomy
el eiG HpoKlie cyAa OKa-
CMellleHHI0 LeHTpa GOKOBOTO COMPOTHBJEHHS [IHD la_oxa-
3uBaoTCH cOANaHCUPOBAHHBIMM TaK, UTO OHH Aaxe NPH ¢
WIKBaJax He NPHBOLATCA K BETPY.

1.6.6. OCTOMUMBOCTL M HENOTONNAEMOCTDL

[pu oueHke OCTOU4UBOCTU SXTH MOMHO npt(e)zc}nonommbsz
NTO ocTaTOUHas ocTofiuMBOCTb Macchl upi kpenme 907 aBaserc
CaMbIM 3HaUMTeJbHBIM [OKasaTesneM OCTOHUHBOCTH, K Kogopon:[g;
MOXKHO 3aTe€M OTHOCHTb (PaKTOpPbl AHHaMUUECKOro BO3Ae CTlBg)
BHenux cua. HarasaHo 3To MOXKHO NPEACTaBUTb TakK (pnc(; 18).
Kopnyc sixrei mpuHMMaloT 3a WHIMHID, KOTOpbB/I He ?I»ggce);{e:mm
YHBOCTH (hOpMBl H BpaIL@ETCsi BOKPYT leHTpa L, pacio/ Hor0
Ha noJosume BBICOTH HajaBoxHoro OopTa, ecau CyAHO ma/lT 1a-
My6uoe. Ecan peab uier o axre ¢ 6akoM H.H passgggﬂ HaélchKa-
KOH, Gopra KOTOpOHl 3aBajiennl He Gojiee yeM Ha TKBBog fKa
T4, 70 [KonoJHUTENbHBIH -3aMac MJaBydecTH yLmeEBa;o e};mm
NeHny nosoxenns Touku nosopora D. B arom ciydae orzpeu, o1
&uny HagcTpoiikil — 6aka B NpoueHTax K ofiell AIuHE Cyad
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Souciaaﬁﬂ CxeMa I8 OHEHKM OCTONUMBOCTH fAXTH <«KOHTpa» ¢ KoMIIeKkTOM
4550 A.HH:II: Mx;?{;;l):lcocs. Llex;/{p apycHOCTH paclofoXed HA paccTOsHH:A
Hu3y. Macca Takeaama paccuuThiBaeTcs ‘

LETAAbHO 4l

B3BellnBaiueM ((pH NPaBHibHO ROAOOPAHHOM TaKeNaXe ero macca pasiiil
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§a CTO/BKO ¥Ke NPOUEHTOB YBEJHUH
gopra. [lpeanonaraercs, YTO TOHKA
(HCIPABJIEHHOM»  BBICOTHI

oukl T0BOPOTA HAXOAAT KpeHalue WA

MoMeHTbI OCHOBHBIX neﬁcmywmux CcHuJl.

BAlOT BBHICOTY HAIBOAHOIO
D nexuT Ha
gopra. OTHOCHTEBHO 3TOH yca0BHOH
BoCCTaHaBJ/HBaIoNLHE

[oJOBHHE

Jlas  olpejelenus KpeHALLHX MOMCHTOB YYUTBIBAIOT Maccy

4 pacCTOSIHUS OT TOUKH D UeHTpOB THKECTH HAACTPOEK,
napycos. [Ipu pacuere BOCCTaHaBJHBAIOUINX MOMEH-
BHMMaHHE Macchl H PaccTOSHHS OT 3TOH TOUKHU

rakenama H
0B PHHHMAIOT BO

paHroyra,

no sepmxa.rm HEHTPOB TsKecTH 0a/yiaCcTHOTO KW/ H HHU3KO pac-

noJlO}KeHHOI‘O ABUTATEASA.

[Ipu yacTHYHOM 3aIMOJHEHHH CBHHULOM

/aBHUKa KHAS MOACYHTHIBAIOT TOJBKO MacCy CBHHIA, @ He Maccy
yeTaqanyeckoi oOLIHBKH KU/ HH AefByaa.
yroauieHHs OGLIHBKY AHHIIA MOXKHO TaKiKe paccmaTpHBaTh KaK

gannacT. ColepXuMoe UHCTEPH yIHTHIBAIOT TOMLKO B TOM cayuae,
Tabauya 1
flokasatenn OCTOAYUBOCTH AXTH «KoHTtpar
<ontpa-1»
. {(zapHaHT <Kontpa-2»
XapaKTepHCTHKI ¢ HOCTOSHHHBIM KOMIIPOMHCC)
Kujaem)
. 45 45
< Macca, Kr 3
g Mreuo, M 4,68 4,68
S MowmeHT, KI-M 210 210
Macca, KT 250 250
[Taevo, M 1,22 0,93
5 MoMeHT, KT+M 305 232
g BoccTanaBAHBaOILMi MOMEHT, KI'M 4305 4232
=2 Kpenauuii MOMEHT, KI-M —210 —210
a8 QctatOoyHbIil MOMEHT, KI*M +95 422

122m

4,66m

1

UDhMepto 2,5 maccsl OpoQHIN MauThl): Q — BApHAHT KuJeBoll AXxThl; 6 — Ba-
?“aHT IXTHI-KOMIPOMHCCA; 8 — PacderHas cxema cHil pH kpere 90°,
TURHTD napycBOCTH; 2-—UEHTP TRIKECTH gopnyca; 3—

LWEeHTy TAMKECTH @ulilblu KH.19
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€CIn ero UEHTP THXKECTH JIeXKUT BHIIE TOYKU D). HO.HO}KI/ITQJIBH()

BIHAHHE CONEPKMMOrO LHCTEPH Ha BOCCTAHABIMBAIOUIMA MOMey
B TpHHUHNE He VYYMTBIBAIOT, TAK KaK UHCTEPHH MOTYT Gbip
H nycThiMH. OCTOHYMBOCTb SXTH C BBIABHMKHBIM KHJeM HYXKHO Pac
CUHTBIBATL B MOJIOKEHHH C MOAHATHIM Kuiem (puc. 19 20).

B kauectse masoctpauuu B taba. | NpHUBeNeHBl 3HAUEHHUS B
CTaHaBIHBAKIIHUX H KPEHAUWMUX MOMEHTOB I/ SXTHI «KonTpa

[TonoxkuTenbHble OCTaToOuHBe MOMEHTBI, paccMaTpHBaeMble
STOM CpaBHHTE/NBHOM pacueTe KaK BOCCTaHABIHBAIOUHe MOMEHTy
ABJAIOTCA KPUTEPHEM /IS OUCHKH OCTOHUMBOCTH SIXTHI B 3aBHCy
MOCTH OT ee pa3MepoB u pafioHa miaaBaHus. Puc. 21 Mmoxer oy
HHUTb OCHOBOH 1J11 OLEHKM OCTOHUYHBOCTH SIXT MO BeqHulHe 0CT:
TOYHBIX MOMEHTOB. Pasymeercs, ocTaTouHBle MOMEHTH, onpejeJey
HbBle H3 CPAaBHUTENBHOTO pacueTa, He/b3si CPABHHBATbL C AAHHBIMY
SaMEPCHHbIMU MPH KPeHOBAHMHM SIXTHl, WJIH C NaHHBIMH, MOJIYYey
HBIMH H3 [OJIHOTO pacyeTta CTaTHUYeCKOH 0CTOHYMBOCTH,

7 //'
.. /4 120 //
0nr

Puc. 19. 10-merpoBas KuneBas sixta
THna «TapaHra» MoXeT CYHTaTbcs Hop-
MaJbUEIM BapHaHTOM KHJIEBOH SIXTH ¢
pybrofi. Ilpu pacuere ocroifiunBocTH
Haj0 yuHTBIBATL 0GO3HAueHHBle HA DH-
CYHKe MacCHl H MOJIOMEHHE HX HEHTPOB
TS13KECTH.

Puc. 20. OcrofiunBocTs sixTh «Cekyp?
¢ NOABEMHLIM KHJIeM MOXeT OHTb pd
CinTada Ha chaydafi y6paduoro KM
TOUHO TaK XKe, Kak MJisi HOpPMaJbHO
NaBaHusl ¢ onylleHHHIM KuieM. I

NOJHHTENbHBIA  BHyTpenHuil  Ganad
oGecneunBaeT abCoMOTHYIO OCTOHUHROC!
U IPH NOAHATOM BHIABHXKHOM KHJe.
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[pannyHble KpHBHE Ha pHC. 21 MO3BOJIAIOT Crenath npenaap:;

AbHHH BbBOA 00 OCTOAUMBOCTH CyAHa /sl MJIaBAHUS B MOPCKH}
TZﬁoHax (kaTeropun 3 u 4) HAH B OTKPHTOM Mope (KaTeropuu
nﬂaI?lZHHnﬂpIiM[:z;)zg.npoeKTa axTol «KonTpa», npucrnocobseHHOR pJst
epeBO3KH Ha Tpeiisiepe, MOCTPOEHHOH C yueTOM 9K0H0Trs414luﬂgg;:§:{
ji pasMepenHil, MOXHO 3aK/IOUHTb, YTO TOJIBKO BapHaH | ananer,
¢ [OCTATOYHO ocmﬁq)uabm ANl KaTeropHii MiaBaH

UOPEeKHOTO). .

r IeS.aZ;I)J:;}?f 2p ¢ Takum e 0annacToM MaccoH 25;0()?;,1‘61;12“3
Gosee KOPOTKHM I171e4OM BBIABHIKHOTO KM/ H €ro Tomx: enene
peGONbLINM  MONOXKHTENbHHM  OCTATOUHBIM I\éOMeSMom {rozeko
99 Kr-M) He WMeeT 3alaca OCTOHYHBOCTH, HEOOXOA oro st Mo
PEXOAHOro Cy1Ha. Uro6el 3TOT BapHaHT caegan,acm funi,
HyXKHO 106aBHTb 10GpEIe 100 kr csuHUOBOrO 6aJjn cTa K ueio.
mwumes 250 Kr, 4TO H MPeayCMOTPEHO B KOHCTPYKTHBH 6a1qgcmmm
IS TOYHO Tako# e SXTB, HO C LeEHTPaJbHBIM em;bvm THBD
KUMeM H CKyJOBBIMH KHJISMH, M A/ SXThl C YIJIHH

KHUM KHJAEM.
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Pue. 91, 3aBHCHMOCTL OCTOHUMBOCTH fXT OT HX AJHHL H PafiOHa MIaBaHHA.
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He ToNIbKO AXTHI OGMEryeHHON KOHCTPYKIHY HepenKo He YIos.
JIETBOPSIOT TPeBOBaHUAM MHUIIIMAABLHOH OCTOHYHBOCTH, HO H GO.Jee
KPpYOHble AXTHl € PassHTBIM [ TSKENBIM TaKeJaXeM, BJIHSHHe
KOTODOr0 Ha OCTOMYHBOCTL SIXTHI NpH Kpene 90° wacTo Hegoome.
HHBAIOT.

Ecrb ewte Gosblnoe KonHuecTBO KpeiicepcKUx 1IBEPTOOTOB, OCTA.
TOUHBIH MOMEHT OCTOHUMBOCTH KOTODPHIX OTPHUATEJNbHHIH. 3HaHue
9TOr0 MO3BOJISIeT AXTCMEHy C ONLITHON KOMaHIOM HeCHTHACTHSIMY
niasaTh Ge3 ompokHabiBanusi. OcoGoil omacHoCTH MoABepraioTes
HEOMBITHBIE AXTCMERb, MOJyyuBLIYe BO BJaJEHHe SIXTY, KOTOpas Mo
AaHHHIM TMpOCNeKTa SIBASAETCA «uYPEe3BLIYAHHO OCTOHYLBORY» M.y
Ada’ke «HeONpPOKHAbIBaeMOM», TaK KaK «3T0 obechmeyuBaercs noJey
0a/jiacTa BO CTONLKO-TO MPOUEHTOB OT BONOU3MELIEHHS.

B AXTocTpoeHMH, ONHAKO, HYXHBI SICHblE TeXHUYeCKHe hakTh,
a He pacn/ibiBYaThle dopmynauposku. Tlpensaraemulii cpaBHHTeNb-
Hblil METOA pacuera MpPeICTaB/seTCs aBTOPY peasbHON OCHOBOR
AJ151 CTATHYECKOH OUEHKH OCTOHUMBOCTH AXTHI.

Henoronasemoctv xak KauecTBO OCTOHYHBOH H MODEXORHOM
KHJIEBOH SIXTHI Ha MepBbIfi B3TJISIA ONMPEIENHTH MPOCTO: 3aNOJHEH-
Has BOJOH sIXTa M/1aBaeT WJH He MJaBaeT. B npuHuMme 3To, Ko-
HeuHo, npasuibHo. Hecmorps Ha 3710, MO manHOMy BOmpocy Guio
MHOTO OCTPHIX JHCKYCCHH M MpexJe BCero B CeBepOeBpPOMeliCKux
CTpaHax.

SIxTa, KOTOpas B 3aTOM/IEHHOM COCTOSIHHH gePXMTCH Ha nosepx-
HOCTH BOJBI, MOMKET NPeACTaBAATh OMAaCHOCTb [/ CYJI0OXOICTBA.
Eciu B Takom COCTOSIHMM €e MOxbeMHasi CH/Ia OKa3blBAETCH HeMHO-
ro HUXKE MacChl, AXTa TOHET OUeHL MeNeHHO H HAXOLHTCH, CMOTpS
no o6CTOATENbCTBAM, B  HeycTOHuMBOH HyneBOfl  NiaByuect.
B wropM H CHAbHOE BO/IHeHHe CYIHO MOXeT BpeMeHaMM moss-
JIATbLCS H& MOBEPXHOCTH H BHI3bIBATL HEMPEeIBHACHHBIE WHLUMICHTLI.
Ecin sxTa HemMHOrO TsKesee, TO OHA ONYCKAaeTCs Ha >KECTKHIT
IpYHT, TAe MOJ AeficTBUEM OOJbIIMX BOJH ee KOpHyC pa3buBaerca
B IenKH.

W xak Obl 9TO HH 3BYYa/0 MapaiOKCaAbHO, OPraHH MO Han3o-
py 3a GesomacHOCTbIO MOpemaBaHHs H aXke CTPaxOBHe obuiec -
Ba BHICTYNalOT 3a To, uTOOb 3amo/MHEeHHas BOAOH BCACACTB] 2
MOBPEXAGHUA IXTA C rapaHtdell satonyaa. C MOMOILBIO MAACTHK( -
Boro Oyfika u Oyfipena MoxHO 0603HaYdTh MeCTO 3aTOMJeH; i
SXTH U B Ja/bHedlleM oOJIerudTh ee MOAbeM. DTHM UCKAIYAETC i
BO3MOXKHOCTb MOBpEXIeHHUS JAPYTHX CyIOB, KOTODHIE MOINIH 6id
CTOJIKHYTbCS C OCTaBIleics Ha N1aBy AXTOH.

CnenaTh KHIEBYIO AXTY BIOJIHE HEMOTOMIEMO, B MPOTHBOMC-
MOKHOCTb HEOOMbIIMM NAPYCHBIM CYAaM, He HMEIOWUM BaJliacTa,—
MOUTH Hepaspeuwnmas KOHCTPYKTHBHAsI 3anava. s KUJeBHIX sXT
¢ KOpNyCoM H3 MeTas/la HJIH MJIaCTMacchl, HaUHHAsl C AAHHH 7 M,
obecnevuTh WX HenoTON/SAEeMOCTh, HE yMeHbluas BHYTPeHHero npe-
CTPaHCrBa KOpNyca, HEOOXOLMMOrO It pPasMelleHust GhTOBOrY

oBopyroBanus, Kaxercs gesnoM GecnepcnekTusHuiM. HeoGxogumbi i
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ronHbl. ECTECTBEHHO, YTO MHOTHE BJIajenbUbl MAJTbIX CyAOB CTapas
jcb 3aKa3blBaTh HOBBIE Cy[a, HMeloulHe pa3Mephl, Gauskue K
yKa3aHHBIM.

" T[losxe Obiii OPraHH30BaHbLl MEPBEIE pPeraThi OJHOTOHHHKOB,
goTOPHIE MOJBb30BATHCEH Goablioll monyasipHocTeio. Torga M’Igapolm—
jach MBICAb TPOBOAMTbL MapyCHble TOHKH ges ragavkana. Tak Kak
opMy/1@ TEM3HHCKOrO TOHHaXKa Moraa o 'beKTélrlBHO OLUEHHTb BMe-
(THMOCTb KODNYCOB oOlNpefeieHHoro Tuma (6apx), MOABHIHCH
JOBKHE CTPOHTENH, KOTOpble BHIMOJHANH cBOM Gapxku Gonee Jer-
gamu H crpoiiibiMu. OHHM Oblin GLICTPOXOAHEE CTaphbix H Heykaio-
#HX OJHOTOHHHMKOB, H MPHMEHeHHe oéxuwepﬂou dopMmy./ibl IpUBEsO
toraa K OBICTPOMY Pa3BHTHIO MapycHOHl TeXHHKH 8 Moab3y Oosee
CKOPOCTHBIX CY110B

CerofiHsl SIXTCMEHbI !l KOHCTPYKTOpbt LOJB3YIOTCS BCEMUPHO
papecTHoit dopmynoit IOR, koropas qéBeKTHBHa, HO B TO Xe
BpeMsl U OueHb CJ/IOXKHA. PasButue 310l (opmMynnl MNPOUCXOAUT B
gopbbe Mexay Komurerom, COCTOAUIMM H3 foJiee WU meHee KBa-
AHQUIMPOBAHHBIX  CO3/ATENeH dopmyabl, KOHCT%yKTOépaMH,
|KOTOpbIE HAXOJAT B Heil HOBble na3efikd ANs TOro, yTobH obecre-
'yHTb CBOWM SIXTaM [PEeHMYUIeCTBa B FOHOUHBIX KadyeCTBaXx. Tonvko
'HEMHOTHE H3 KOHCTPYKTOPOB He cjenyioT 3TOH TeHIAEeHUHH H CTa-
BAT BO IJaBy Yria (pu3HYECKHE OCHOBbI KOHCTPYHPOBaHHA, a He
.yxuipenus ¢ o6mepHoi (opmynoit. CrpoeKTHPOBAHHBIE HMH AXTH
o6nanaloT abcomoTHOR OLICTPOXOMHOCTBIO HJH ABAAIOTCA KOMIPO-
MHCCHBIM pellieHHeM.

KomuTter o6MepHbIX NpapHa BPeMst OT BPEeMEHH HOJKEH «ilTos
nath Jasefiku» B [Ipasusax oBmepa sAXT. TONbKO HelaBHO TpeThs
penakuus Gopmyas IOR Mark III 3acrasuna mnepeoOmepuThb
Thiciud IXT. B Ooabluefl Mepe 3TO KOCHYJIOCH CTOPOHHHKOB KJjac-
COB AXT ¢ (hHKCHPOBAHHOIN BEeNMYHHOH roHOWHOro Ganna: yeTBepThb-
TOHHHUKOB, MOJYTOHHHKOB, OXHOTOHHHKOB M Mp. DTH AXTbl CAeAyeT
BeCbMa CYLIeCTBEHHO MepecTpauBaTh, MePeBOOPYKATb M MepeoCHa-
WaTe Ans TOoro, uTto6bl OHHW XOTA Obl MPHOMAHU3UIHCL K YPOBHIO CO-
BDEMEHHBIX fAXT, CIPOEKTHPOBAHHBIX C MOMOMIBIO KOMIBIOTEPOB.

Hpyrofi menocratok $opmynsl o6Mepa, Mo KpaiHell mepe aas
CNeguanicToB-KOHCTPYKTOPOB fXT, elle Oojiee 3HAUHTENEH: KOH-
CTPYKTHBHBle VCOBEPIUEHCTBOBAHHA, KOTOPBIe BJAHAJH Obl MOJNOXHU-
TEIbHO Ha CKOPOCTh H MOBeJeHHe CYIHA Ha BOJHe, TaK CHIBbHO
Wrpagyiores [Mpasunamu JOR, 4To OT HX HCMNOMBL3OBAUHA B HOBBIX
IpoekTax mpuxomHTCs OTKasbiBaThed. BoT HECKOJIbKO MPHMEpOB.

L lupokuit mysaTslit Kopnyc c OCTpO# KOpMOH CuHTancd B
TPoIIbIe rosbl ITAJOHOM A/ KPeiicepCKO-TOHOUHOM sIXThL. MHorue
VXe nymanu, uTo MPHHIMN NPOGKTHPOBAHHS «ITMHA GEIKHT» OKOH-
laTenbno yerapen. To, uTO yCmeXH HEKOTOPHX «BepemenHbix
YCTPHLY Gpitn 06YyCJI0BJIEHEl TOJILKO OTHOCHTeNbHO Oosee BBICOKOf
CKOpocThIO, onpenesenHoll no o6mepHof hopmyie, 3abulan. Bemon-

"1 06 3ToM TOLKO mocTe ycnexos Gosiee y3koit axTel «[andap-
HeussecTHoro Toraa IleTepcoHa, cBepxy3KHx saXT DpurTona
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Uenca # slAeraHTHHIX SXT aBCTPanuficKOro KOHCTPyKTopa Bof
Munnepa. O Tom, 4To NpH OAHHAKOBHIX 3aTPaTax Ha MOCTPOIik
y3KOe CynHO (pakTH4yeCkM ObICTDOXOnHEe, HIET Kpyde K BeTpy ,
Hmeer Oosiee OnaronpusiTHO® MOBeAeHHe Ha BOJHEHHUH, 4YeM WMpg
Koe, MHOrHe KOHCTPYKTOPH, paboramouide no ¢opmyne IO}
npocTto 3a0biaH. .

2. CyXeHHe KopNyca Ha TpaHue, NPOANKTOBaHHOe HeobGXxoap
MOCTbIO YMEHbIIEHHSI KOPMOBOTo OXBaTa KopIyca, siBJsieTcs mpy
YHHOH CYLeCTBEHHOLO POCTa BHXPEBOrO COMPOTHBJEHHS BOAH /By
KEeHHIO fIXThl yXKe NPH cpeaHux ckopocTax. [Ipumenenuem Goae
MIJIOCKHX CeYeHHH JHHIlA B KOPMe B COYETAHHH C NPaBUJABLHO CKOE
CTPYUPOBAHHBIM KOPMOBLIM CKEroM MOXKHO MOJY4dThL GoJiee Bbict
KHe CKOPOCTH NpH Tex xe 3aTpartax.

3. lupoxoe miockoe AHMIE Ha MuAene ¢ 3aBajoM GOPTOB
nanyGe CTaHOBUTCA MPH CHJIbHOM KpeHe NPUUHHOH CHJIBHO;
PHICK/IHBOCTH H MDHBEIEHHS §XTHl K BeTPY. TOJNbKO HEKOTOPH:
KOHCTPYKTOPH  HCCJAEAYIOT 3TH OTpHLATeabHble saBJaeHud. [l
OCTa/IbHBIX IJIABHEIM SBJSETCA TOT (PAKT, YTO YBeNH4eHHe LIUDPHH
B npHBOAMT K CHHXKEHHIO roHoyHoro Gaana IOR.

4. DKoHOMHYHAs BHNyKJAas (KapanacHas) manyba Bxogm
corjiacHo opMyJse, B oOMepH Kopnyca d M0O3TOMY AJas JioGHTeN
BBKMMATb M3 (OPMYJIbl BCE BO3MOXKHOE He MPEICTaBaseT HHTepecs

5. Donee wHpokuil TpaHenm ¢ OTHocHTeabHO U-o6pasubim
wnauroyTaMud obecnedynBaeT HeoOXOAUMYIO OCTOH4HBOCTH (OpM:
Ge3 usAMUIHEro VIIHPEHHUN SXTH N[0 MuAeab-winaHroyty. Tak ka
006BOIbI KOPMBl CHJIBHO BJIHAIOT Ha ObiCTPOXOAHOCTHL AXT (B abce
JIIOTHOM MOHSATHH CKOPOCTH), TO OHM CHJLHO wWTPadyroTcs dopMy
Jo#t IOR.

6. Beccriopro, 4To rayGokuit y3kui Keib AaeT A mapycHol
axTu OonbuiHe nNpeHMyllecTBa. TakXKe H3BeCTHO, 4yTO Ha MPAaKTHK
nas OonbWiMHCTBA ¢ apBaTepoOB H3JAHUIHAS OCaAKa $XT — SIBJEHH
HexenaTenbHoe. PapuoHanbHoe peuleHne MoxKeT ObiTh HalfifieHo |
npHMeHeHnu 6aniacTHOrO WIBEPTa, 3AHUMAIOMIETO OYTH BePTHKaJb
HOe MOJI0XeHHe NPH MNnaBaHud H yOupaloulerocs B Kopnyc ap
kacaHuu o rpyHr. Onnako ¢opmyna IOR knaccupuuupyer Ttaxo
KM/b Kak Nepememamowuics 6annact H 3anpelllaeT ero mpuMent
HHe IJs1 fXT, XOTS MepeMellleHHe peHTpa TsAXKecTH Oannacra B 1pl
JOJLHOM HaNpaBJAeHHU CYAHA elBa JH JAaeT MPEUMYUIECTBO AN
nmapycHOH SXTHI

7. Ananoruunble HeJefble pellleHUS] MOMXKHO HAWTH H B ocHa(!
ke. [Tocse HepasyMHO Y3KUX TPOTOB, NPHUMEHSIBIIHXCH Ha §xTa!
nocrpoedubix no npasuiam RORC, Temepb mosiBusiach TeHpeHi
K HMCHOJbL30BAHHIO OcHacTku Tuna 7/8 uau 3/4. BmecTto peneccol
PA3HOTO TOIMOBOTC BOOPYXKEHUST 9TO 03HAWaeT BHOBb mnpuUMeHcH:
TPOMO3AKHX KouTpmTaros u Oaxwitaros. Teopernueck# naowal
napycos Moxuo yaBouTb Oe3 wrtpada, ecin npeayvcMOTpeTh ¢id
ce/ib, YCTaHaB/IHBaeMbiil HOCTATOYHO HH3KO Ha Mayre. [Ipekpaciv
TPIOK, @ KaK PannoHajbHol
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Tlepeuncienne MogoGHLIX MPpuUAMepoB MOXHO Ouiio Ont mponon-
xuTh, OIHAKO MONLITaeMcsi MPOAEMOHCTPHPOBATHL BJAHAHHE obmep-
gbia (POPMYJT HA 1BYX KPaMHHUX mpuMepax: 1Be II-METPOBHeuﬂXTb{,
ofe C ONWHAKOBOH BLICOTOH TaKeJaxa Haja BaTepIHHHEH, obe
gpHMepHO C OAMHAKOBHIMH HAICTpOHKamH, 4TO, KaK H3BECTHO,
CYIULECTBEHHO ONPEAensieT 3aTpaThi Ha MOCTPOHKY, HMEIOT CcOBep-
[IeHHO Pas3JHuHBI roHouHblil Gann mo gopmyne IOR, a umenHO
93 u 31,5 ¢yros. [leppas fixTa, cieloBaTeNbHO, NOYTH OLHOTOH-
guK, a Apyras — mouru aByxToHHuk! [Ipu paccMOTpeHHH NpOEKTa

nepBOﬁ SIXTbl MOXKHO TOBOPUTH O MOJHOM BOCIPDHSITHH KOHCTPYK-

TOPOM

GoJblIyIo  MJOMIalb

dopmyast IOR (puc. 23). Dr1a fXTa HMEET CPABHUTEILHO
napycaoctd: 41  m?

{rpot - nepeanu

TpeyroJibHK) H 0OMepHYIO WHpHHY Kopiyca B = 4 M -—THnHuHbIE
snaueHns AAs «Bbhkumateas (opmyab» IOR! Manas yaenbHas

Puc. 23 Ilpoexkr axTH, cO3ZanHbifi 00
$opmyse IOR, BOCHpHHATHI KaK 4pes3-
BblYafigbiii «BbiXKHMaTeJdb (GOPMYJBI» CO
CBepXIWIHPOKHM KOPIYCOM.

CHOBHbie faHHbe: HaHOOJbMIAs AJIH-
Ha 11,00 m; gamna no KBJI 8,10 w;
Wupuna 4,00 M; sogonsMeiienue 7,0 T;
Ocanka 1,80 m.

Jomags napycuocTH (rpor H Iepex-
HUl  papycnmit Tpeyroibhuk) 41 M2
YAensuas nnomans aapycHocrs 1,35,
23-’“1 no npasmiaMm IOR — okono
3 dyros,

T —

~d

Puc. 24. IMpoekT rauccipyioueil MoTop-
HO-HApYCHOH fAXTH € Y3KHM KOPIyCOM
(WwHpHHa orpadHdeHa (i0  YCJOBHAM
TPAHCIOPTHPOBKH).

QclioBHble faHBble: HauOoJbINas LJAHHA
11,00 m; mmuaa no KBJI 9,40 m; mupu-
Ha 3,00 M; ocafka cO LIBEpTOM/KOpuy-
coM 1,90/0,80 M; BopousMeilenue 6,5 1.
[Mnomwans mapycHocTH (rpoT H nepeg-
nufl TpeyroapHuk) 53 ™% yResbHas
naomans napycHoctd 2,17, baan no
npasunaM IOR — oxono 31,5 ¢yra.
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IoIMalb NapycoB OTHOCHTENABHO MIOWLAAK BaTePAHHHH — TOML
1,35 M2 Ha kaxawbii KBaApaTHLI

HMeeT WIaHCBl Ha ycrex B rou
BeTpe. AGconoTHYIO Ke CKOPOCTb 3TOH AXTH

K
MeTp mpsMoyroabuuka L X B -
A3ET CBEpXOCTONHUMBOE H HeAOrpyKeHHOe napycaMu cynHO, KOTOPog

KaX TONLKO B WITOPM MPH MOMyTHoy0MP
OTHOCHTEJNLHO ¢ I0T

ganom? OueBMIHO, Ha 3TOT BONPOC MOXKHO OTBETHTB /HUIL OTpH-
{

tenbHo. O KakoM TeXHHUYeCKOM [pOrpecce B SIXTOCTPOEHHH MO-
uaeT HATH peub, €CMH Ha NpakTHKe Jiobas dopmyna oémep? mpe-
» efeJsieT THMN SIXTHl U MaJjefille OTKJOHEHHS B [0Jb3Y aoco:
HOIl CKOPOCTH KecTKo 1wTpadytorca? Topmosut ./, ciaenosa

i 3BHTHe siXTOCcTpoeHusi? DBeccmopHo, u
PasMepeHHH MOXKHO OLEHHTb Kak HHYTOXKHYI0. Tak e caenyeTeabHO, popmyna IOR pa p

OUCHUTb H MOBeleHUe 3TOH My3aToll sXTH B
€€ JIaBHPOBOYHbIE KauyeCTBa.

Bropas sxta (puc. 24) lipeacrasisier cobo# ruamnccHpyowe; kil

AeHcTBYIOL a5 ILEC
AJSL CBEpXKpUTHUeCKOrg AXTH

MOTOpHO-NapycHoe cyaHo. CuibHO pacTsiHyTas
AJIAHA SIXTHl 110 BATEPJHHHH, ONTHMAJbHAS

Mope (Ha Bosine) ,cerOAHf CYUIECTBYET 6osbllas OMacHocTb, YTO YyjaayHble BO BceX
v

oTHOLUIEHHSIX MpOeKTHl H3-3a ONaceHHs MONYUUTb CJHIIKOM BbICOy:
rOHOYHBIH 0aJjs1 MOSABASIOTCS BCe peXke, XOTH HX MO)K};]O ocy
TBUTb C TAKUMH Ke HJIH Jaxke MeHbWHMHK 3aTpatamu. [Ipoekt
u3obpaxeHHHH Ha puc. 24, He sBJseTCs, KOHEUHO, peleln-

7 wH. 3apasblil cMbica, HaobopoT,
PekHMa BOIOH3MEWAIOWero N/IaBAKNS, UIMPOKUI TpaHell, HeoGxg TOM AJS PAlMOHATBLHON KOHCTPYKLL Ap :

AMMBIH 51 N/1aBAHHS B MePeXoAHOM K T/IHCCUPOBAHHUIO peKHaie,

OTHOCHTENbHO HeGonbuwiast wiMPHHA (3 M) 48 SKOHOMHYHOTO nJa-
BaHUs MOX MOTODOM ~— BCe 3TH OCOGEHHOCTH OTIHYAIOT JdaHHbrj
IpOEKT OT HOPMAJIbHLIX COOTHOLIEHHU ABYXTOHHHKa (Tabm. 2)
Bmecro B cpexdem 73 m? nmiomanu NapycoB ABYXTOHHHKA 3Ty
CllennanbHas sAXTa HeceT NPUMepHOo 53 M2, T. e. yAeabHas Mo
Wanb NapycHocTu nosiyyaercs paBHoi 2,17 M2 Ha Kamawli KBaJ-
PaTHBII MeTp MpsIMOYrosbHUKa BaTepnuHuu. C ydyeToM wUIMPOKOI
KODMBl CynHa 3TO OTHOCHTENLHO TSKeJoe BOOpYXKeHHe B JaHHOM
cl1ydae AOMYCTHUMO.

Tabauya |
OprenTupoBouHEE pazMepeHus KPeH#cepcKo-TOHOYHLIX $XT Mo npagHaam JOR

ot A R
HaunGonb- = < = 23
Knace axrat uas © g = . T m
) dnuna, M | Ex Ex 3 gi

M g8 | 3 | &2 =
16,0 1 4,80 6,50 500 | 2,30 1,20 18
YerBepTbTONHNK 180 | 5,50 7,60 580 | 2,60 1,80 24
[Monyronnnk 21,7 | 6,60 9,20 6,90 | 290 3,30 35
3/4-TOHHHK 24,5 [ 7471 1040 | 7.80| 320 4,80 45
ORHOTOHHUK 275 | 838 11,40 8,70 1 3,50 6,80 58
JAByxTOHHUK 32,0 9,75 12,80 10,20 | 3,80 9,50 73
40,0 | 12,20 15,80 (12,80 4,20 16,00 105
HexstaccHsie axThl { 50,0 | 1524 18,60 (15,50 | 480 24,00 150
70,0 | 21,34 24,00 121,001 6,00 36,00 230

Ioa nmapycamu ato abcomioTHo OBICTPOXOLHOE CYAHO, KOTOpoe
NOKASLIBACT CBOE NMPEUMYUIECTBO Mpexje BCETO MpH craboy BeTpe
Ha OCTPBIX Kypcax W MNpPH cpelHeM BeTPe Ha KyDcax raaosuug
(OPIEBHH/, HO MOUYTH HE HMeeT IHAHCOB BHHIPATh B FOHKAX, Mpo-
BOIMMBIX € TaHAMKamoM no npasunaMm IOR, y «Beuxmmarenc
(bopmynbi» THIA M306DarKeHHOro Ha prc. 23,

Moxer nu dopmynra IOR wuawm Kakas-HUOYAbL ppyras obmep-
Hast opMyna yuecTh TakMe KpafiHue HWHAHBHAYAJIBHOCTH MPOEKTA,
5TO0Ll [0JAHOCTBIO YPABHSTH LUAHCH Ha nobey B roukax ¢ ram; i .
&0

¢

nofcKasbiBaer paspalbaThiBaTb /A SIXT cneuuangﬂgrzﬂf:{iiﬁizef;lii
UHAHBHAYA/bHbie MPOEKTHl, He JOMYyCKasi CUJIbHOIO BJ
5 7 . «CrneunajbHoe Ha3HadyeHHe» uallle BCero
LA A A e HH SIXTCMEHOB —
06YC/IOBNEHO HEROCTaTKOM CBOGOAHOIO Bpeme y eion —
npefcTaBHTesedl CpPeHero KJjacca uoémecmaj, a Takxke 1 bl
nyTeM, KOTOPHIH fXTa JOJKHAa MPOATH K paiioHy MJaBaHHS.
HO-MOTOpHasi fXTa Mpeof0aeBaeT 3TH pPACCTOSHUSA
o opberbio 12 , 3 yaeT BO3MOKHOCTb
co ckopocTtbio 12—15 y3 u Takum obpasom moay oct
[OJHOIEHHOTO MJaBaHHs MOA NapycaMH B H30paHHOM ;:ijOKMi
Tako#i coBpemeHHBIH npoem,lé)igﬂaxo, HUMeeT upe3MepHO B
i1 6aaa 1no dopmyne .

rOH(EIqHpnglneﬂuerw BT((l))ﬁpIU/}IIJIEMMbI MOMKHO He TOPOMHTLCH, TaK KaK
Blaledblly M0JA00HOH TJHCCHpYIOULEH MOTOpHO-HapyCaHXOI/IC oﬂg;[;
Bpsil JIM TMpUJAET B TOJIOBY MBIC/bL yuacTBOBaTbL B rom;M C 0ue:
pom no npasunam IOR. Bexb oH BROKHJ CBOH JEHDI -
YeCKM MOJie3Hbie COCTaBJsiouiMe NpoeKTa: B 6amacmbm KHJb H
noxbeMHbil WBepT, ObecrneunBaioUlHe CTOAHKY B Ve”KOBOﬂg;gX_
raBaHsix uiW Ha pefifax, u B Oojee MOUIHbH [BHraTesb, Heo o
AMMBIA A1 MOJIYUeHHsi BHICOKOH CKOpOCTH Ha Mepexolax M J !
GesomacHocTy B apapuiiHblx cuTyauusix. Bce 3To He Moxer np”u
HeCTH JQaHHOMY CYAHY [peuMyllecTBa B CKOPOCTH [OX napycz;z)a\4
B Jaxe WTpadyeTcss BLICOKMM TOHOUHHM OaJjiom HJaH sanpey Hla
no npasuaam IOR. ¥ Baajgenbina Takoro paluoHaNbHOrO C)[lﬁ
32 HeMMeHHeM JeHer OTCYTCTBYeT Ha sIXTe OOJIbUIMICTBO U3 SIKOOH
MuuEManbHo HeoOxoguMmbix (mo IOR) 16 nepeanux mapycos
NONHOrO KOMIJIEKTa BOOpYMKeHHSl, BKJIouas clUHakep (cMm.
CTp. 311). Bmecto HeoOxoAuMOH [/ POHOK XOpOIO TPEHl/IpOBaH.-
HOH KomaHAbl B €ro pacrmopsizKeHHH HAXOAATCH TOJNbKO 2KeHa
U netu. TMostoMy niasaeT OH ualle BCero C TYPUCTCKHM BOOpYiKe-
Hiem Ges crmumaxepa, KOTOPOE IKOHOMHT CHJIBL H CPEACTBA CeMbH
(e, ctp. 316). Tlpu Takux HepaBHBIX YCJAOBHEX Bialesell AaHHOH
AXTH emBa M BHIIZET Ha CTapT peraThl BMecTe ¢ TOHOUHBIMU
AXTaMu, creynadbHO NOCTPOEHHBIMH M OCHAULEHHBIMH JJIS 3TOH
Hean o suiam IOR. i

Corn;p: TbJIICﬂ‘IlI BJ1a7€/bIeB AXT pa3MepeHuil ueTBepTbTOHHUKOB
" ToayTonnukos Haxe He MpoBOAMAM oOMepa CBOHX CYAOB, Tak
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KaK 3Ha!OT, YyTO APOTHB HOBeHUIHX NIPOEKTOB, ONTHMH3UPOBaHky
no mpasuiam 1OR u ocHamennwx Gompiidy KOJIMYeCTBOM nap,
COB, OHH He UMEIOT HUKaKHX UIAHCOB Ha yciex B ronkax. [Toaroy
Pa3BHTHE «TOHHHKOB» mo npasunam IOR sBisieTcs yaeaoM
HEMHOTHX AXTCMEHOB-NPOdEcCHOHANO0B | nonynpogeccHoHasos
Gonbwumu geasramu. I[lo CPABHEHHIO C APYrHMH BHIAMH CIOpr
B KOTOpHIX Hapsly ¢ TpeGOBaHHEM PEKOPIOB MHOLO CHENAaHO Ty
KE€ ]I/ DA3BUTHS MX MACCOBOCTH, MOPCKMe MJaBaHus Mox map
CaMH B 9TOM HaMPaBJeHHU HMEIOT Upe3BLIYAHHO Mpaun,
NepCreKTHBH.

Manenpkasi KJAMKA 3a)KHTOUHBIX 4ecToi:o0ueB  BBIMTPHIBa
PETaThl yxe Ha 4YepTexHON MdOcKe, 3aCTaBiss KOHCTPYKTOp:
BHIHCKUBATh J1a3eHKH B oOmepHOi dopmyne. A nonwrku yeTp:
HHTL 9TH JIa3eHKW MNPHBOISIT K YaCTHIM H3MEHERHAM dopMy)
IOR (1V, Vv, VI peaakuuu WU Taxk jgaJjee CO BCEMU BHITEKA IO 1Y
OTCIOAA pPaCXOAaMH H XJOMNOTaAMM cynosnagensues). Dopmy,
obMepa, TakuM 00pa3om, He CTHMYJIHDVET aJibHeR1Iero passim
B MPOGKTHPOBAHHH AXT. Peuwenne npobaers MOXHO HafiTH & m
CTPOfiKe MOHOTHNOB B  COYETAHHU ¢ NpHMEHEHHEM  CHCTey
«SpacTuk», '

s/

rNABA 2 TUNOBLIE NMPOEKTH! GXT

2.1. EBPOMENCKME MOHOTHIBI.

Tenpenuns K nocTpofike MOHOTHNOB ﬂpOHBI/IJIaCbJ

CBASH C DA3BHTHEM CEPHAHOrO CTPOMTENLCTBA SIXT. BOJIbLIHHCT
cTpouTeseH, npasaa, x OCHOBHOMY BapHaHTy TOTOBOH SIXTHi [1ru!
BCCrla NpeLnaraoT AOMOJHHTENBHOE BOOPYMKEHHE W obopyn 8.
HHE, 4TO MPAaKTHYECKH HEe MO03BOJsIeT obecleyuTs CTPOTYIO 0.4
THIHOCTb BCEX AXT JAAHHOTO KJaccd, BHIMYIIEHHBIX Bepdbio,
IpakTHKY OOJBbUIHHCTBO MOKynaTeef paccmaTtpusaer kak oo
HBIH OOMaHHBIN MaHeBp, Tak Kak AeACTBUTE/IbHAS LeHa MONHOC b
OCHAIEHHOH SIXTH HaCTO Ha AOBOJLHO 3Ha'-ll/lTeJIbHy}O CYMMy apr
BHIIAET OCHOBHYIO HJIM peKnamHyio ueHy. [Toka takas npak ik
CYLIEeCTBYET, COOTBETCTBYIOIHH THN SHXT paccMaTpUBaOT K
MOHOTHII.

B nocaeguue FOIbl BBISICHHIOCH, YTO SXTH, OTHOCSIIIHEC: -
Knaccy WBepTOOTOB U HeGOMBILNX KUAEBHIX SIXT, nocrasyieHHble |
MOJHOA HeHe ¢ NoapobHol HHCTPYKILHER Kaaccos, 3anpemaioult
Mio0yi0 Mepefiesiky, KOTOpasi coaaer MpeuMylllecTsa, o4eHb ol
JISIpHBL Y MOTpebuTeasi. 32 HECKONLKO JieT Obiiu NOCTpOeHw MHOM
THICAYH TaK4X cynoB. as GOJbIIMHCTBA SIXTCMEHOB OHH HMme
KOJI0CCaNbHOE MPEUMYIIeCTBO: AOCTYMHYI UEHY, Tak Kak Jiof
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eranb OGOpPYNOBaHMST M OCHACTKH MOXKHO H3rOTOBUTH nﬁx néxe:_-
[HYHEIM dYepTexkaM u B JoGeIX KomuyecTsax. Her Hné(:n}ieé Kpl))m-
yuH, NPENATCTBYIOUIUX MOROGHOMY Da3BHTHIO K/accoB
OpCKHX AXT. .
meolrxbx%ﬂme KOHCTPYKTOpPH! B COAPYKecTBE ¢ MOULHBIMH Bepg)ﬁ}}n::T
cTaBUIHKaMH [OKa3a/j¥ B MOCACAHHE TOAB, YTO OHH «aep
noK Ha My/Jbce SIXTCMEHAa» H CO3J4I0T SXTHl, KOTOphbie YCMEWwHOo
acr)x]pompanmorcs{. 310 obmbsicHeTCs TEM MPOCTHIM Q)a;ﬁo%,m;';o.
KOHCTPYKTOD H MOCTABILHK KPOBHO 3aHHTEPECOBAHEl B paclp
co3aHHuH.
Heﬂll?(lepcfl?:g Bb[élKaSbIBaeTCH onaceHue, 4TO omocmeanTo aHHeel\::{Oe-
fOUHC/IEHHbBle KJIACChi SIXT, NMOJYYHBIIHE LIHPOKOE pacnpg:ﬁg HeHke,
MOTYT CO31aTh JOMOJHUTE/NbHBE TPYAHOCTH npl:anosmlc)ﬂ X
COPEBHOBAHMAX Ha HEMIHOHATH. IJTO ONaceHHe Cﬁonbmoﬁ e
BepHee, UTO Ha JApYyrHe HAUMOHAJbHbiE KAACCH FXT T v
MOCTH, Hanmpumep <«TemmecT» H <<K?4m;(;{;x;%>;, C:(?Ogbl)éoxﬂ. Hpyr
T XOTS KOHCTPYKTHBHO , .
%g?xiib(; :g SIXTH cero,rm;xp)zz«oryT pa3suBaTbes B pacl’IpOcT(;pE(l)f:f:Hl;Ill(;l
KJaacc-MOHOTHI, KOTOpHe yIauHbl [0 xoncrpyémuu, oxﬁ pCTO e
KayecTBY H BMecTe C TeM JOCTYIHH MO ueHe. prerb aagmué
HaLUOHAJbHBiE MapycHbie cOI3B MOTYT KOOPAMHHPOBATL P

\

Pnc‘ . JIOXKeHHe fXTH-MOHOQTHIIA <<H}IOH>>.
cno§2£186;;§ef1£§:cn1{()au60nbmag niauHa 9,056 m; aauHa no KBJI 7,10 M; wepuua
93 M; ocanka 1,66 M, BogousMellenue 3,80 T,

BaJlJlacr 1,53 1.

Man, napycHocts 0Koa0 38 M2



Lol

OTAENbHEIX KnaccoB. Hanmpumep, KoposeBckas napycHas acgy
uHauus [lawun nopyuuia OLHOMY H3 CAMBIX ONBITHLIX B EBpOngcﬂa MEHSIOTCH B CJayuae, KOT'Ja BHOCSATCS KOHCTPYKTHBHHIE yCO-
KOHCTPYKTOPOB $IXT Ban Je Mranry cospars MpOeKT HXTH_MOHOjepmeHCTBOBaHuﬂ, BAMSIIOILHE HA CKOPOCTh AXTH. [Ipu Takux
THIIa B pasMepax NOJNYTOHHHKA, KOTOPAasi MOIMa Gl yuacTBopar ¢A0BHAX Hallo BHOBb HAUMHATL C MPOCHOTO uhcaa «ApACTHK>

B ronkax mo npasuiam IOR Kak moayTOHWK miu Kak momoryl TOATBEPXKAATD HSMEHEHHYIO CKODOCTh BO MHOTHX CPaBHHTE/LHbIX

B roHkax 0e3 ramaukana. dTa coBpeMeHHefiluas SIXTa-MOHOTH#
HasbiBaemas «[Iuow», yxe momyumna umpokoe pacmpocTpaHeny

KaXx. H,Jlﬂ SIXT-MOHOTHIIOB 3TOr'O neJqaTh HEe HAaOo.

(puc. 25). 2.4. NPUMEPBI NMPOEKTOB 4XT
B MHCTpYKuMAX sxXT 3TOro Kaacca Toumo onpeneneH H orpauy PA3JIMYHbIX KOHCTPYKTOPOB
yeH o6beM OCHACTKH H 06OpyROBaHHS, YcraHosaeno, HanpuMe) EcTb KOHCTPYKTOPH $IXT, CBOGOAHblE OT KoneGaHuii

qHC H i ; o "
TpHJ(:gJIb ;;;?0’}2““39‘%30;3, P83pemeHblNToano OLHH TDOT, ONM onyy OHM HaxOZAT CBOH KOHCTPYKTHBHBIH THN CyIHA H B Teue-
wTopMogoﬁ CTaKCeS.’IIb o H’Hof‘ga renyst Ne 2, onun crakces, Oy nOMTHX JIET HOBOAAT €ro 40 TEXHHYECKOT'O COBEPILEHCTBA.

» Ol ACIIHHAKEPHBIW CTaKCeNb, ABa cnmy PaccMOTPHM NPOEKTH! SIXT HEKOTOPBIX KOHCTPYKTOPOB, O KOTO-

Hakepa (puc. 26). Pasmepn Bcex NapycoB 3aHeCeHnl B
MepHTeb a3aTh, UTO OHH HAlUIH CBOI COOCTBEHHYIO JHHHIO.
HOe CBHIETSNbCTBO. B cayuae 3amenn Jo6ofi napyc BHOBb 061\/1@”’Ix MOHO cRasaTh, 1 ’

PAIOT W 3aHOCAT B MEDHTE/IbHOE CBHUAETENLCTBO. peI‘HCTpOBblP

HOMED CTApOr0 mapyca CTaHOBHTCS HeleHCTBHTENbHHM H napy, 2.4.1. Ban pe Llirapr: «CnaHkep»

y6upaoT ¢ axtel. XoTsl MpaBHAa AOMyCKaioT Nofo6HYI0 3aMehr Ocnosnue nanawe )
1apyCoB, ONHAKO KaXXIbiH BJajenel, MMeeT BCeraa paBHOe Koan Iausa san6oabmast, M . . » . 12,87
YECTBO MapycoB Ha 6opty sXTH. [Togo6ubfi myTs OTp aHHYeHy; Hasna no KBJI, m. . . ... 1000
OCHACTKH NPABHJAMU KIacca SIBASIETCS HEMPEMEHHBIM YCIOBHer Wupnua, u . . .o vvw v 372
MOHOTHNIA. Ocamka, M . . « . « « v . « . 218
Bonousmemenue, T . . . . .. 9385
IMaowans napycuoctd, M2. . . 75
2.2, CEPUHAHBIE AXThbl U SXThl y%xenbﬂagl fJIOIa b NMapyCHOCTH,
NOBUTENbCKOM NMOCTPOMKM : M? va v’ naowann KBJI . . . 2,44
. Tonnannen Ban ge Wranr cuuTaercss onHUM H3 CaMBbIX

noc:TpoﬁKHKJ;(;CH%JTBQ(L):L?JTOCBe HI;/II;}KHOE pasBHBaTh Ha  OCHOBONHTHHIX M nOC/enoBaTeNbHbX KOHCTPYKTOPoB. OH CIPOEKTHPOBA
| p H. DIHHHYRAS MOCTPO#Ka Mipgy YIoauHBIX SIXT C OCTPOCKYJAbIMH ofBogamMu M paboTaer Han
NPUYHHE BBHICOLON CTOMMOCTII SIXT 6-bICTpO YTPauHBaeT CBOH MNO3WmpoexTamu OBICTPOXOZHBIX KpeHCepCKO-TOHOYHBIX SXT, NapycHO-
» LUHH: JlaXe PacxXoibl Ha NMPOCKTEMOTOPHBIX SIXT M TYPHCTCKHX cyhoB. Bau jge llraar — omun u3
poBaHHe W NeTalbHYI0 PaspaboTknemmoryx KOHCTPYKTOPOB, KOTO-
UEPTEXEH He  ONpABABIBAIOTCH {PHe He pee mOCTABHIA HA Kap-
3TOM cayyae. Panuonanbuoe eTy Gopmyast JOR.
uieHHe COCTOMT B paspaborke ri «Cnankep» — kpekcepcko-ro-
OBHIX MPOEKTOB A1 CEPHUAHOIN 10 HOouHay gxta KoTopasi JobuTe-
cTpoHKH. Tlpu Takux ycaos 9 dej BOCXH]_Lla,eT a CrelnaJJuCcToOB
KOHCTDYKTOD ABJSIETCS LEHTPa v Yiupaser CO';eTaHHeM ONnTH-
HOH ¢urypoii: ou oTmaer Bepd! Masbrorg pacnpeneJyenuss BOHAO-
JUIEH3HI0O Ha MNOCTPOHKY u mpel U3Mewenug no gauHe ¢ sJaeran-
NpHHUMaeT MepByl0 perucTpauil THhyy o6BogaMu HOCOBOH uac-
— ™ W pckaounTENBHO CTPOHHBI-
" cecamu (puc. 31—33).
Pric. 26. CxeMa napycioctu sxre <) HHUK DBHIGHH B KOpME OYeHb
rpoT — 19 Mm% renys Ne 1 — 28,9 n? IUIOCKHe H [O3TOMY 00BOAH

Hys Ne 2—247 um?% crakcesp Ne Jdar

18,6 m% crakceap Ne 2 — 12,5 Mm% L CUPHATHH 175 ABHXKEHHS]
M;Boﬁ crakcenb — 6,4 M2 Toanb
12,1 M?%; cnmHagep — 62 M2 Hy ~ P
29,1 w2, P o

3l. Cxema mnapycHOCTH SXTH
‘ «CnaHKep»_ 1%
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B pexkume cepduura. CrpoiiHbie ocTpbie OOGBOAB HOCOBOH uagy™
o6ecneunBaloT MSTKOE BCIVIBITHE HA BOJHY, Y€MYy fakKe CIOCOG;
BYIOT MNJaBHble napabosinueckoil ¢popmbi 06BOABI LINAHTOYTOB. M
Lenb-IWNaHroyT uMeeT KOMOHHHDOBAaHHBIH 00BOA Tpanenendadby
r0 ¥ pajinalbHOrO THMNA C COOTBETCTBEHHO YMEHbIIEHHOH CMOug
HO¥ NOBEPXHOCTHIO KOpIyCa.

YnauHbli KOMIIPOMHCC — BOT OCHOBHOH NPHHIMII B OYEPTaHy
JM1060H neTanu AXTH. DTO MOXKHO CKa3aTb H O BBITSHYTOM KOpn(| |
BOM CKele C yMepeHHBIM BOjoH3MellleHHeM, Gjaroaapsi KOTOPOy

Y

YAV

/!

4/

/
7

A 7

CTeKaloWMil ¢ Kopnyca NOTOK BOABI He OKa3blBaeT TOpMO3silile ™
BuxpeBoro sddexta. Koneuno, cTpoeBast mo wnaHroyTaMm He | |

’Jﬁqym\‘ig\lﬁ 765

COBEpUIeHHa, KaK XOTesoch Gbl HHOMY KOHCTPYKTOPY, »Kelaloliey
YAJHUHATE 3¢ deKTuBHyl0 NIHHY NO BaTepauHuH. Her Taxxke yeul
BHUH 17151 OTpbiBa IOTOKA, HEOOXOAHMMOTrO AJSI BHICOKHX CKOPOCTd

Boabiioe paccrosiune Mexay KujgeMm H pynem oGecnewaa&

NSNS A

AN

BBICOKYIO yCTOHUHBOCTb Ha Kypce. OTKa3 oT riay6oKoro ckera rog
PHT O NOJHOM /[OBeDPHH KOHCTPYKTOpa NpHHUHMY GafaHCHP
pyJsi, NpuMeHsieMoro uM ¢ 1945 r., ¢ nomolbio KOTOPOro NpH Ip.

20

A\N

4d910%| | |
0TI Ty

g

W

BHJIBHOH OpraHU3alHH NPHUTOKA BOABI Ha BCEX Kypcax M HIpl
6ol cHsle BeTpa AOCTHTAeTcst Jyyllash yCTOHUHBOCTb HA KypCe, ue
y SIXT C [JJHHHBIMH KHJSMH H HaBeCHBIMH pyisamH. BJjaroa
CONIMAHOMY OGaJuiacty, cocTasisiomeMy 45% BoaousmeleHny,

6osblOfl OCafKe MOMKHO OXWAAaTh XOPOWIHX XOMOBBIX Kau-cl
SXTHl B OefineBuHI, OCOGEHHO B CHJbHBIH BeTep. 3HauyHTeN!.H:

SE—

njomanb MapyCcHoCTH u Hebosbillast cMOUeHHasI MTOBEPXHOCTbL (]

myca, HMelollHe pellalomee 3HaYeHHe /s CKOPOCTH TIpH ¢l
BeTpe, OGecneyuBaloT H B 3THX YCJIOBHAX XOPOLIHE pe3ysbl T

-l

—— e ————————

SR

2 .

Puc. 32. Cxema o6uero pacnojoxerus axThl «CliaHKep».
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Puc. 33 Teopernyeckuii deprex AXTH «CraHKep».




[TapycHoe BoOpyXKeHHE C OTHOCUTENBHO Y3KUM T'DOTOM SIBJSsle;
MaJieHbKOH YCTynKol camoMy OJaronpustHoMy o6mepy no I
KakK H Hebonblloi H3ru6 06BOLAa MHAe b-IUMAHIOYTa BHILe Bay
JRHUHK, KOTODHIH HeCKOJbKO YyBeJHYHBaeT OOMepHYIO ILHpy
TpuMMmep na 3agHelt KpoMKe KuJs, H300peTeHHHH Bau ge Ly,
ToM B 1945 r., 3hech GoJbine He nNpuMeHseTcs, TaK KaK T
no npasunam IOR caniukoM Benuk. B paHHOM cayuae o6Mmep;
Gopmyna cnoco6CTBYeT CHHMKEHHIO 3aTpPaT Ha MOCTPOMKY H yn
11eHHIO KOHCTPYKIHH SXTHI.

Ban ne Ilrtaar He sBAsieTCS npHBepkKeHUEM (HOPMYJH,
OblJI0 NOKa3aHO ero BHIXOAOM H3 TeXHHYecKoro koMmuteTa OR
HeCKOJbKO JieT ToMy HasafA. Ou JlenaeT Bce HeOGXOAMMOe, uT(
CHU3UTh TOHOYHBIH 6anJs NMPOEKTHPYEMBIX $IXT, H COXKaJeeT,
(opmyNa npensTCTBYeT eMy co3laBaTb ele GoJdee GHCTPOXOI:

cyna. 3auumasnch ¢ 1930 r. npoekTupoBaHHeM AXT, Bau ne L4 !
He OTHOCHTCH, KOHeyHO, K 3Be3laM CpelHl KOHCTPYKTODOB s{
KOTOphle Kak OBICTPO BOCXOASIT, TaK u OHICTpo ucuesaior. ond

ynopHoii paGoThl OH npo6uBaJ CBOH TPOrPeCCHBHBIE MpOEk
1 ckorcTpyupoBas cbiie 100 sxT. EMy ynasoch n0o6uThest yeny
B 1951 r. B dPacTHeTCKOH TOHKe CO CBOeH SXTOH «3eeBaJsik», I
BOM AXTOH ¢ OCTPOCKYJbIMH 00BOJaMH, NOCTPOEHHOH MO NpaBua

o6mepa RORC u uMelowieli o6JeryeHHyio KOHCTPYKIHIO. Paszzel ;

HOE pacno/ioXKeHHe KHJIS W pydsd H AnpPepeHTOBOUHBIH 3aKpLii
KHas — TpuMMep Obuin BRoc/aeAcTBuu npuHate P. KapTepow

HCMOJb30BaHB HAa CYMepLIMPOKOM  «BbiKHMaTede (HOPMYJby -

OAHOTOHHHKe «THHE>.

2.4.2. bpurron YeHc mnapgwui: «YeHc-32/28»

OcHOBHbIE JaHHhie

Iauna HanGoavwas, M . . . . 975
Hauna mo KBJ,m . . . . . . 8,45
HlupeHa, M . v v ¢ v v 0 o & 3,05
Ocamka, M . « « v « v o o o 1,88
BonouaMelenne, T « « « .+ . . 5,6 |
Macca ¢aapmguasg, T. . . . . 2,15
Taomans napycHoctd, m2. . . 425 |
YmenbHas maowanb, napycHo-
ctH, M? Ha M2 nsomann KBJI 1,98

Bce Hanmpassenuss B NPOEKTHPOBAHHH sXT, KO7 |
npuiep:KuBaeTcs aMepukaHen Bpurron UeHc, oTpaxkeHbn B i
npoekte. C cepenuHsl 1971 r. KOHCTPYKIHS He NpeTeplieBa.
IeCTBEHHBIX M3MeHeHu#. [lo 3TOro HOCOBas HacTb SAXTH i
HEeCKONbKO O6/bINYIO OCAaNKY.

Uenc cucTeMaTHyecKH pa3pabaTeiBaJ XapaKTepHbie 00B0
CBOMX fIXT ¢ MOMOMIBIO KOMIIbIOTEPA W OYKCHPOBOUHBIX HCNHTAH

* ORC — Offshore Racing Commilee — Komurer Oxeanckux rosox e
HapoJHOro mapycsoro coiosa IYRU,
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g&ﬁgﬁ%?ﬁagﬂﬁcz p;cgzm?é{:ﬂ M@H GLICTPOXOLHOTO BOAOH3y, P MPOTHBONOJOKHOCT Gosee IHPOKHM M THKENbIM  CylaM,
e mosexenty Ha Bgm{e plt_)I ioc aﬂ%HCHpOBaHHOCTH H XOpgoropble MOTYT HeCTH CIHHAKep naxe npu Ooabuiofl BOJHE H
KOHCTDYKTopa  3aHHMAION e gaBma o6Mepa B COOGpaXeHkyy1pHOM BETpE, CTpOHHEIE Cyla Uenca He paCCyHTaHBl Ha LITOP-
TeXHHUECKHX pemennii on lIaCTI())OH MeCTo H6B LeJsIX ONTHMalblyyopple YCIOBHA. Bhicokasl CKOpPOCTb HOCTHraercs IMpH NONyTHOM
Cyna Uehca nourn scer IMH TpEHEOperaer. gerpé U OTHOCHTEJBHO HeGOIbILIOR PHICKIHBOCTH. Cyna UYenca xo-
HMeolHe TAKOH Ke rOHOquIfo? 6M§IH1>UJC€, 4eM Cyla KOHKyDeHTyuqr KPYyTO K BETDY MpH KpeHe 20—25°, Bnarojaps ueTKO BHIpa-
KHBACTCH TornCH AT Doy Ba J. JIEIL06B,aTEJIbHO, OH NIpH/e yeHHBIM TPaneNen1abHbIM 06BoAaM IIMAHTOYTOB MpHUMEPHO NpH
CKOPOCTS, Mpi saAHALX pa}é\'o oﬂsmoxmo OMBILIYIO aBcomoTnyypene 20° He TOJIBKO HaMHOTO MOBHILAETCS OCTOHYHUBOCTb (POP MBI,
OKYNACTOS B TOMKAX MO ‘aBl:I?IX ﬁof&ocrponxy. T0 He BCeryyo ¥ BCTYNaeT B AefCTBHE 3HAYHTEAbHas Maccd baablukuag. Tax
HHE <OTHOCHTENbHASY (nopomoﬁj\éﬂ , B KOTODHIX WMEeT 3Hayyag O6Jar0Laps XOpOueMy paClperelentio BONOHSMEIEHH no
pocts, To 4To sxrh Uenca Gup HIO K roHOYHOMY GaJny) ckgguHe SIXTH jaxe MNpH KpeHE 95—30° He MpOsIBJSIETCA TEHIEH-
CTIPOGKTUDOBAHAEIX €r0 KOHK eHTOT MOYTH BCErla BNEpemH syyuu K NpHBEIEHWIO CyLHA K BETDY, 970 06b1yHO TpeGyeT OTKJ/OHE-
SIBJISIETCSI Pe3yJbTaTOM €ero c};&TeMaM”’ lake Ha CaMylo Majoctyps pyad, TO TiAra napycos MOJIHOCTBIO HCHOJb3YETCs Ha ABHXKeE-
Ka3a CELOBATh MOLHHIM BesTHHS aTHYECKHX HCCJAeNOBAaHMH U oywe BIEPeL. B MpOTHBONOJOKHOCTh IUHPOKHM KOprmycam AXT
B 068BO1ax ero sxT (pHe 341\11;36 \wBepTGOTHOTO THNa, KOTOPLIE JOJKHA niaBaTh BEPTHKAJbHO, TaK
KOTODHIE MOJOMKHTENLHO F};M-HIOT ] ) TMOJLYEPKHYTHl BCe q)aKTOpsixaK yHaye TOpMO3sUl¥e MOMEHTH MPHBEAEHHS K BETpPY CTAHOBATCS
noBexeHue Ha Boane. UeTKo Biy a;xa CKOPOCTb U YPaBHOBEIIEH HjcaHLUKOM 60bIIMMH, HA Y3KAX CYHax Uenca mourn He HMeEeT
JHL MNAHTOYTOR BMeeTe OTHOCFI)/ITe.:HHbIe TpanenexiaJbhble 00p cMpC/Aa OTKPEHHBAaTh AXTy MACCOM 3KHNAXKA. Mpu kpene 20—25
BOH OKOHEUHOCTH CIOCOGCTBYIOT MebHO TIOCKHM JHHIEM B HoC cyZHO CTAHOBMTCA UPE3BHIYAMHO OCTOHYMBEIM H MOXET HITH KDYyTO
LW OpHREIEHME FXTH K }I;ET y Pl)ibmeﬂmo HEMPHATHON Tew,.¢ x BeTpy. [IpH 3TOM MOJOXKEHHH B KOHTAKT C BOJIHOH BCTyMaeT He
BOIOH3MeUIEeHHs, TPeKe Bceropg. 6 aNHOHAJbHOE paclpene.Ici IoCKoe AHMIlE HOCOBOH uaCTH, 4 CpaBHWTEJbHO OCTpasd CKyJsa.
ot o e 06JaCTH KOPMOBO/ OKOHEUHOCT 3TO OGDbICHSET OBLIEH3BECTHLIE XOPOLIME XOAOBBIE KauecTsa, KO-
KOPMOBLIMH 00BOZaMH 06€CNeuHBaeT BHICOKY: TOpEHIMH OTJIHYAIOTCA NPOEKTH Henca B GelifeBHHIL.

CKOPOCTb Ge3 06pasoBaHHA TOPMOSALMX 3aBAXPeHHi. dxra «Uenc-32/28» GoJblue MOAXOAHT SXTCMEHY-TYDHUCTY, HeM
apyrue npoekThi HeHca. Tlourn obsizaTeqbHas A5 TOHOYHBIX fXT

" nona Gaanacta B 50% Bojou3MelleHHs 31eCh COGTaBJSIET BCETO

399%. D10 cTaJ0 BO3MONHHEIM CHelaTb 0es yilep6a 1Js oCTOHYH-

______ = 1. £ =— i T ———————=—y BOCTH fAXTbl, MOCKOJbKY kopnyc «32/28» ne Takoil y3KuH, KaK y

npefnaymux AXT YeHca.
O6opynosasne «UeHca-32/28» cyllecTBeHHO OTIHYACTCA  OT

ofopynoBaHus TOHOYHHX AXT. .
~ Yerplpe CTauUHOHAPHBIX KOHKH,
PYRAYKH ¥ [OMeLleHHs IJjafa 3a-
NacoB MpOBM3HH, MPOCTODHbIH
caqon, gambys, ymRo6HBIE rajb-
0H ¢ yMBIBaJbHHKOM CO34210T
KOManjge #3 4deTHpEX YeJOBEK
Hactosmuit komdopt. [lpu He-
obxommmocTst OOedeHHBIl CTOA
MOXHO mpeBpaTHTh B ABYCHalb-
Uylo gokiky eule AjasA ABYX 4He-
J0BeK,

Bpurron Uenc Kak KOHCT-
PYKTOp sixtT sBasieTcs o6paso-
BaHHLM  npodeccHoHaNoM ¢

a'
bp%{;”}

Pue, 3¢ ¢ .
Puc. 35. Cxema obliero pacnonoxeHus axTul «Henc-32/28». “ieuc.gg)ggi‘xem mapycHoCTH - AXTH
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GONbIIMMH MO3HAHUAMY B 06/1aCTH TUAPOAMUHAMHUKH AxXT. Eme
CTylleHUeCKHe ToAnl OH paboTan, c Ilbepom ne CI/IKC-——pyKOBoE’
TeJeM 9KCIEPUMEHTAJIBLHOTO OTAeNa 0 GYKCHPOBOUHBIM HCIBITap
SIM CyLOB HHCTHUTyTa TexHosoruu CtuBeHca. Ero mepeeiM ycne
HBIM NpoekToM Obita sxta «Kommaekc-V» kaacca R5,5, noctpo 5
Hass B 1963 r. C 1967 mo 1973 rr. Ha sxTax npoekroB Uenca 6y
BBIMTPAHBE! BCe YEMNHOHATH MHpa B 3TOM KJaacce. B 1967 r. 12 =
TpoBUK YUenca «MuTpemuas ycnemHo samuuman Ky6ok «Amepuy: -
[ToTom nociegoBand AXTH-NPU3ephbl, TaKHe KaK «DKB3HILHD ¢ By
S
by

BOPaYMBAIOWHKMCS KHJeM, M3 ONbiTa TOCTPOHKH KOTOPOH BO3HHE,
cynepsixta «Onpun» aauno#t 21 M. Mexny HuMH OHUN Tay, -
yoauyHble NpoekTh, Kak «YopHep», «PT-30s, «Uenc-30» «-J; —‘ Yo v:o- /|
«-33/29», «-24», a TakXKe onucaHHas sxTa «-32/28». Co caoy ~
CHJIbHBIM KOHCTPYKTODCKHM KOJJIEKTHBOM B 4—6 uUeJjoOBeK, OT
tToporo Yenc tpebyeT noaHOK OTAauM, OH co3fgan 3a 12 jeT cBoy

70 NpOeKTOB SIXT, U3 KOTOPbIX MHOTHe OLIIM OCBOEHH B CepHIiy
nocrpoliike.
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2.4.3. Puuapp Kaprep: ofAHOTOHHMK «Mapan . —~ i e slm 5 /

OcHoBHbie JaHHble

Hnupa waubogblmas, M. . . . 11,25
Omaga o KBJ, M . . . . .. 8,63
upuna, M

|
......... 3.74
Ocazgka, M . . « + v o v o . . 1,94 —WI
|
|
-

&/

BopousmeueHne, T . . . . . . 7,8
ITnomwape napycsoct, M2. . . B85
VYnenbHas mjomiagb fapycHo-

cta, M% Ha mM? naowanu KBJT 1,83

Y tulkﬁu
YKe ¢ mepBOro B3rJsila 6pocaeTca B IJjasa HeoObI'TH

3aBaJjoM LINAHroyToB BHYTPb (puc. 37—39). SIxTa cKoHcTp: Up
BaHa c yuyeroM obmepa iwupuebl no npaeuiaM IOR. Lens w
OYEeBHAHOH — BHICOKAs OTHOCHTEe/NbHasl (T. €. B OTHOIUIEHHH K \
yuHe TOHOYHOro 6ajJsa) CKOpOCTb, YTOOBI YKe Ha 4epTekKHO T T \‘
cke BbiMrpath KyG60K OZHOTOHHMKOB. 3JTO yAaJoch cheda \ N
\
\
1

meHHa KOpl‘cha, KOTOpaH B ONTHYECKOM BIIEUYATJEHUH CMATYLCT '
| | ] ™

v
<A
=~

1973 r. ¢ mnomouwbio sIxTcMeHa-npodeccHonana CrtpayauHo.
[Tpoekt «Hapbi» ¢ ee yTpupoBaHHOH IWMPHHON mpu oOCTP
0o6BONAaX OKOHEYHOCTell BecbMa OTJHYaeTcsl OT HIeaJbHOH SIXT
cnocoGHON pa3BUTb MaKCHMaJbHYI0 abCOJIOTHYIO cKopocTb. I1Ind .
roytsl V-o6pasHoll ¢OpMEI TOJILKO B caMOH HMIKHell yacTH gHul i/ 1S -
HMEIOT TJIOCKHMH YyYacTOK H Bce e CYIULEeCTBEHHO OTJIHYAIOTCH ; '
HAaCTOSIIKX TPaleleniaNbHBIX OGBOAOB, 4TO OCOGEHHO KesaTesb
AJ9 IUHPOKHX SIXT B 1IeJSIX YMEHbIIEHHsI UX TeHIEeHIHH NpuBeleH A
K BeTpy.
OGBonbl WNAaHTOYTOB HOCOBOH YacTH, 3HAUHTEJNbHO OTJHUA
muecs oT wnaHroyrop U-oGpasHodl ¢opmbl, Bhi6paHs ¢ e’y

P
4RM

@)

Puc. 37. TeoperHueckuii geprex onnortonHnka «Mapa».
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yJAyulleHns TMOBENeHHS cyAHA Ha BoaHe. IauHuBIf y3KHi cKer
[IEPEL pyJem NMPemsTCTBYeT cBOGOAHOMY NepeTeKaHHIO BOAB MeXIy
KHJIEM H DyJeM, 4TO, BEPOATHO, SIBJSETCS DaUHOHAJIbHBIM pellleHH-
€M 1Jg C/JHIIKOM IIHPOKOTO Cy[Ha.

B npoTHBONOMOKHOCTL  HOBBIM KOHCTPYKTHBHBIM pelleHHsIM
pacnpejenende BOLOH3MEILEHHs MO JLJHHE KOPNyCa XapaKTepH3y-
€TCs1 cOCpenoToueHHeM GoJbIUHX 06beMOB B HOCOBOH YacTH, a He
B KOpMOBO#L. [liowann pyas u xuas xopouio COpa3MepeHH H pac-
CTOSIHUE MEXKLY HHMH JOCTaTOYHO BENHKO /s 06eCrneyeHust Xopo-
weit ycTOH4HBOCTH Ha Kypce. IT0/I0KHTEIbHYIO POJIb B 3TOM urpaer
TaKxKe NJMHHBIA ysKuil cker nepen pyqae. I11aBHuK KHJas BHGpan
OTHOCHTEJbHO TOJCTHIM, BCJEACTBHE YEro Ha CTPOEBOH 10 mInaH-
royTam sICHO BUIHA BBINYKJOCTb. C 3THM HELOCTAaTKOM, OYeBHIHO, |
NPHILIOCH CMUPHTLCS, 4TOOH HMEThb BO3MOMKHOCTb Pa3MECTUTh
B KHJ€ THIpaBJHYeCKUil npuson rpebroro Bada. Ban pacnosoxen
TOPH3OHTAJIbHO B HanpaBieHun Haberaloulero noToka BOAM IO
BEpXHeH KpomKe Kuas. CMBlCaA n0106HOTO pasMeLLeHHS] COCTOSLI
TaKXKe B HELOCTaTOYHO TOYHOM ONpPENeNeHHH NMONPABKH Ha TpeBGHON
BuHT B dopmyse IOR, uro naBano «Mape» npemmymwectsa s
TOHKax.

[lnanupoeka xawoT 1 06opynoBanne nany6u mOJHOCTDIO ‘paccyu-
TaHbl Ha 1LeJecoo6pasHoCTh B roHkax. Popuuk npenHasHaueH wis
XpaHeHust napycos; 4eThipe KOMKH H 1Ba JAHBaHa XODOLIO pasMe-
I AIOTCH B CPEHEH YacTH ny3aToro Kopnyca.
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Puc. 38. Cxema 06Iiero pacmosoxeHHs OZHOTOHHHKA «Hnpas.
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AHanoruyHo ¥ OCHAcCTKa 3TOH SXTHI — ILJIIOTN C TOMOBHIM CTaK-
ceaeM — MOJHOCTbIO DPACCYHTaHA Ha TOHKH. OTHocheﬂbH;;ﬂ no-
maib MapyCHOCTH HECKO/MbKO HuKe OGHIYHO L[H(bpb;: 2 M Ha M
npsmoyrosbinka LX B. C npyroit cToporbi, 58,5 M? napycoB LJs
OXHOTOHHHK2 OUEHb MHOTO H, BePOSITHO, KOHCTDYKTOp A0GuJCH
3TOr0 TUlATENbHOH NpopaboTKofi o6MepHO# GOPMYJB NpH NPOEKTH-
pOBaHHH KOpIyca. X X

Kak yTtBepkAaeT sixTcmeH-ac ['anc-Deitniken, kotopwii xopomwo
snaer «Hapy», 3To nysaToe cyaHO MOJKHO XOAHTb 6e3 Kpena. Ecan
WHPOKYIO H [IOJIHYIO CPEJHIOI0 YaCTh «BIABHT» B BOLY, MOSABJIAIOTCH
geKesaTe]bHble THAPOAHHAMMYECKHE MOMEHTHl, [IpHBOASLIHE K
PHICKMHBOCTH SIXTHl. JTO, KOHEYHO, TOPMO3HT XOL sIXTH. B romkax
BeCb 9KHMNaX JOJKEH pacCrnojiaraThCss Ha HaBeTPEHHOH CTOpOHe
nanyGh, G/HIKe K CepelHHe SXThl, H OTKPEHHBATb CyIHO, CBECHB
HorH 3a 6opT.

Ewe B 1965 r. KapTep He muMen cnepuaabHOTO 06pasoBaHus
SIXTGHHOTO KOHCTpYKTOpa. Ho OH OBLI yBJ€UEHHBIM SIXTCMEHOM H
xopouinm HabuaonateneM. B 1965 r. on nopasua MHD Clennain-
croB B @acTHeTcKoi#l ToHKe Gaarofapsl ycnexy cpoefl mepBoil camo-
CTOSITEJbHO CKOHCTPYHpOBaHHOH AXTH «P366ut-1s. B 1966 r. ero
onHOTOHHUK «THHa» BHHrpaja KyOGoK, 3aTeM nosiBuics «ONTHMHCT»,
koTopeiit MoGenni B 1967 r. Ha romkax B Taspe u B 1968 1.
B Tenbrosange. Toabko B 1969 r. OnHOTOHHHIH KYyG6OK BHIHT-
pajd HOBO3eJaHAubl Ha sixTe KOHcTpykuumH Cnapkmena u Cre-
¢enca. X 5

Ceiiyac Kaprep — riaBa KOHCTPYKTOPCKOH M SIXTOCTPOHTENbHOH
dupmb «Kaprep Oddwop» ¢ duanasamu no scemy MHpy. Besy-
CJIOBHO, YTO STOT OHIBIIHH KOHCTPYKTOD-TIOGHTE]b CBOHMH MpOEK-
TaMH IIHPOKHX OKEaHCKHX TOHOYHBIX $IXT BHeC Ofpene/eHHbH
BKlad B 006/1acTb KOHCTPYHpPO-
BaHug #XT. YacTo BhICKa3hiBaeT-
Csl MHeHue, YTO HMEHHO OH BBell
B SIXTOCTpOEHHEe pasflebHOe OT I
KWt pacroJjioKeHne pyJs, HO I
3TO HeBepHO, 3TO 3acayra Bau i
Re [lragra. Kaprep, oxHako, ¢ )
ycnexom  CKOMGHHHpPOBaJ 9TO Fi
HOBOBBeneHHe ¢ IUHPOKHM OCTOMH- i
YHBHIM KopnycoM. [To cayxawm, H [
B Oylyuiem OH XoueT OCTaThCsl T
BEPHBIM cBOeMy MpUHLUNY B BEI- I

Ope [mIMpPOKHX KOpPNYCOB, HO i~
YXe cefiyac CyIeCTBEHHO H3Me- 7,
HHI 06BOfE CBOMX $IXT, CJAELYSt I

HOBuIM BesHHAM. ;
—_— /

r

Pac. 39, Cxema napycroctn «MapHs. _Sm
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2.4.4. Kapn Mentu: 10,5-~ierpoaan Axra
C BOOPYIHEHHMEM KIT-KeY

OcHoBHbHlE AaHHbIE

Haupa nan6oapmas, M . . 10,50
Hanga mo KBJ, v . . . . 7,90
Hlupuna, M . » . . . « .+ 3,08
Ocafika, M .+ + « « v + « & 1,78
Bozonamelense, T.. Oxkonao 3,00
Iaowags napycsoery, m® . . 50,6

YinenbHass naoliagb mapyc-

HoctH, MZ Ha M? muowWaaH
KBJA. ......... 2,33

Kag koHcTpykTOp sIXT Kapa ®enTu cras ImHpPOKO H3Be-
CTeH, KOTHa CIPOEKTUPOBAHHBIA MM YeTBEepTbTOHHHK «JIMCTaHT» B
1969 r. BbIMTpasn dYeMIHOHAT Mupa B cBoeM KJjacce. [das ero
IDOEKTOB XapaKTepHsl a0cONIOTHO ObICTPOXOAHBlE SIXThl JIErKof
KOHCTPYKLUHMHM ¢ TAKMMM IJOCKHMH O0BOJAMH [HHILA B KOPMOBOH
yacty (puc. 40—41), uTo HpMm COOTBETCTBYIOLIMX YCAOBHSX OHH
BBIXOASAT HA peXkuM TauccupoBaHus. C Apyrodl cTOPOHBI, OTJHHUHOE
sHaHue uM dopmyan IOR ¢ ee nasefikaMy W oMOKaMH TPUBOJIHT
K TOMY, YTO HepeLKO ¢ ero AOCKH CXOAAT [IPOEKThHl HACTOAIMIMX «Bhl-
KuMmatenedl Qopmyabl». OIHEUM H3 HUX SIBJSIETCs] paccMaTpHBae-
Mbift npoekT 10,5-MeTpOBOH SIXTH, NOCTPOEHHOH M3 aJIOMHHUEBOIO
cljiaBa ¥ umewowed Tonbko 3 T Boaousmelledus. [lpu maoumans
napycoB Gosee 50 M2 sxTa uMeer Tako# Oann mo ¢opwmyae I1OR,
KOTOpHIi AOIMycKaeT ee y4YacTHe B KJacCHBIX TOHKaX [10JyTOHHH-
KOB.

B oTanune OT KOHCTPYKTOPOB OGEIYHBIX «BhlKHUMaTeneid dopmy-
JIBl», KOTODhl€ CHHIKAlOT TOHOYHBIH 6aji Ha3HAYEHHEM 4pe3MepHo
Goablliol WIMPHHBI Kopnyca B, 4To BeaeT K yMeHblUeHHIO abcomior-
HOH cxopocTH, Pentu He AenaeT HHKAKMX COMHMTEJNbHHIX KOMIPO-
MHCCOB B OTHOIUeHHH Kopnyca. COOTHOIIeHHe AJAHMHBI K IIMpHHE €ro
MPOEKTOB BIIOJIHE HOpPMAaJbHOE, a OTHOCHTEIbHO IJIOCKAf M UIHPO-
Kas KOpMa noAXOAMT AJiS AOCTAaTOYMO BHICOKOH ckopocTH. B 00BO:
Lax ero sIXT HeT XapaKTepHOH /s SIXT, NMOCTPOEHHBIX N0 [paBH:
aam IOR, obyxeHHOH KOpMBI ¢ KPYThIM BBIXOLOM GaTOKCOB, UTO
SIBJISIeTCS TPeNnsITCTBHEM AJisl pa3BuTHsl OoJiee BBICOKOH abcouioTh )il
CKODOCTH.

O6soanl Mo wNaHroyTam NpeiCTaBJsOT cobofi KoMOGHHALTH
paanaabubix ¥ U-00pasHHX IINaHroyToB, yTo obecneYHBaeT OT
CHT&JIBHO Manylo CMOYEHHYIO OBEPXHOCTD ¢ CHABHO APOTPECCHp]
1Lefl OcTOHYHBOCTBIO GOPMBI YI3KE TIPH He3HAUHTENbHOM KpeHe. [
GoJiee BBHICOKHX CKODOCTSIX, HpH KOTOPHX H0Asl TpeHus B ol
0anance cONPOTHBJIEHHS, KAK H3BECTHO, YMEHBLIAETCS, CMOYEH!
MOBEPXHOCTb  YBEJHYWUBAETCS] BCJAEACTBME [MOTPYKEHHS IJIOCk
KopMHl. Bospacraiouiee OpH 3TOM CONPOTHBJIEHHE TPEHUST KOMID
CHPYETCS 3HAUNTEJbHBIM HOBBIIUEHHEM OCTOHYHMBOCTH ¢oOpMbl, T »
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Puc. 40. Teoperruecknii 4epTeX SXTH K. ®eatna.
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’ HHaMHYecKie HeACCTaTKH
CYIIECTBEHHO YBEJNHUYHBAETCS MOMEHT HHEDUHH BaTepauuuu. [TopyuHas PenTueM OCHACTKa HMeeT aspoll HHecKe HONOCTATKH
MO NpH OrpOMHOI nnoma~p3.3a 3aBHXpeHuH OT IBYX MauT ¥ WX HHIYKTHB p

l1€HHE OCTOHYHBOCTH (GOPMB HEOGXONH

! OT HeoOBIYHBIH mpo-
ocTa HecMOTps Ha yXHUlpeHHs KOHCTpYKTOpa, 9T P

TapycHOCTH SIXTBI, KOTOpas TONBKO ¢ IPOTOM M OH3aHBIO ¢ 5 ANy 4As
, Y6OKOM MIaBHHKOBOM Kite O/ pggr MOJYYH NMPOH3BOBHO NOMONHHTENBHBIA WTPad K 6anny I

asier 50,6 m2. B Y3KOM H T

COLepxatvCss nmpumepHo 509% BomoH3sMemtenus AXTH, T. e, 1,5

6annacra. Toabko pH TaKOM YCJIOBHH 6ymeT obecreyena OCTOliypopMyIe IOR.
BOCTb OT ONPOKHALIBAHHS 3TOH HEOBBLIYHON SIXThi OCHallleHH
; ’om,moe neOMoﬂeﬂﬂMH SIXT, NPOEKTHpOBaJ H MO3JHEe CTPOHJ OLICTPOXOAHbIE

ABYMSl BBICOKHMH MauTaMH ¢ TSKenbiM TaKenaxem. B

goro, 4TO0bl H36exkaTh CaHWIKOM rpy6oro pasobiayents OLIHGOK B
tl

Euie 1oHoweit PenT NpOBOAHI KCNEPHMEHTHI ¢ OyKCHPYEMBIMH

YeHb SQ)QJeI;mBepTﬁOTbI. Brnocnencteun oH ocHoBasn Bepdb, UAe CETrOAHS €ro

4, HaBElIeHHOe Ha TAYGOKHA M Y3KHH MIaBHHK. o
pyad, y y ’ KOBOI'O KijyHOBbS MO NMPOEKTaM OTLA CTPOST NMEepPBOKJIACCHBIE MeTaliHYeCKHe

THBHO, a 3HAYHTeJbHOE OTCTOSHHE pPYAS OT MJaBHH
0GeclieunBaeT XOPOIIYIO YCTONYHBOCTD Ha Kypce.

JIerkoro BOLOM3MewEH S 5TON HXTH YRa/oCh NOCTHYL 6jarop;
Psl MDHMEHEHHUIO BBICOKOMPOYHO! KOHCTPYKIHH H3 Jierkux CIlJIaBy
H CYpOBOH SKOHOMHH B 06OpYNOBAHHH H OCHALLEHUH. 31eck, Hampy

gopnyca [isi GLICTPOXOAHBIX SIXT.

2.4.5. Cnapkmen 1 Credpenc: «Caynaan»

OcHOBHble naHHbIe

MEp, MPenyCMOTPEHO TOMBKO TO YHCJAO KOEK, KOTOpOe perJyaMenry Inuea sanGosvias, M 14,30
POBaHO NMpaBuIaMH ISl NONYTOHHHKOB. KOHKH cOCTOSIT 13 TpyOus Ianma no KBJ, m. . . 11,95
TOro Kapkaca, o6TsuyToro napycuuoit. Ilnomanb nona s Kaox Mupuna, M . . . . . . ;,g?
MHHHMa/bHast, KaMOy3 cnapTaHCcKHi, 3amuBKa 60pTOB BHYTPH my Ocamka, M . . + + « . . 175
Bonousmelenne, T . . . 8
HUMasbHas. Iaomans HAPYCHOCTH
«JIucranr» umen macey noutw ma 40% HMKe Macchl CBOHX Ko obmepHas, 12 .. 88,00
KYPeHTOB. AHAJOTHYHO 3TOMY M B faHHOM poeKTe Ghiio crenan| Yaembras maowams na-
BCE 11 OGMErveHns KOHCTPYKUHH H HOCTHIKEHHS caMofi BBICOKO} PYCHOCTHBJ"I‘ HAMEIAO oy
abcosoTHoit ckopocTy. wapn KB oo 2 -
Visiomunka npoekra, ogwako, B ocnacTke. Y 6es wee naHHH UckaouuTenbHO TPYAHO YTO-1HG0O cKa3aTh O 6}% o
Kopnyc 6b1 6bl OueHs GHICTPOXOZHBIM, HO fIXTa nosy4una 6bl Bb jenpy KOHCTPYHPOBaHHA  GOJBILIOTO  KOHCTPYKTOPCKOIO po.
yenoBek paboTalOT B pasJHUHHIX OTAENAX

Coxne wTpader no dopmyse IOR. UTobm 060iiTH 3TH WTpadsBonee apamnaTH
®Qenty uenonbzosan Jaseiiky §
dopmyne IOR Mark-111, ko
pyio kKomurer ORC cmor 3av
PHITb TOJILKO B YeTBEPTON pe
AaKuHH GOpMyABI: TpoT n O
3anb, wuMeomwue darTHyecky |
mnomwans 50 m2, no oBmepy 10
| JIyYaloTcsl MHOTO MeHbuie, Y 3-3
/ ’ OTCYTCTBHSI NepeJHero Tpeyris
! / HHKA Hesmb3sl, KOHeYHO, HoCT
! CUHAaKep. Hononuutent 15
25 M? 6u3anb-cTaKkcens IC
Hbl B KaKO#-TO Mepe Komme i
POBaTb 3TOT HexocTaTOK. Kpomt her
. Toro, Gaarogaps ynpomeHHoM, [ s
/_;_ X _ YUpaBJeHHI0 napycamu, Ha 310! ~ =
! o SIXT€ MOXKHO O6OHTHCH MeHbIiH! SN 4 \'}3 —_
(T

oo K
/ UHC0M sKnnaxa. Koneyno, rul
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Puc. 41. Cxema napycmocrn s P
K. ®earya. P € 42, Cxena obuiero pacrnonoxenus axToi «Caynam»,
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npeacrasurenbrofi dupmu «Cnapkmen n Credenc» noa pyxow 2.4.6. Mmens fiotyp: «Riotyp-31»

‘ crBoM Ouauna Credenca. O, OLHH M3 CaMbiXx aKTHBHBIX SXTehy. OCHOBHBE JaHHbIE

\\‘ KOHCTPYKTOPOB B MHDE, JHYHO CKOHCTPYHDOBAJ MHOTHE 3HAME, p,uua manGombwas, M 9,40 Miomans  mapyewocts, o
Thie TOHOYHBIE SIXTH. B HacTosilee BpeMsl ellBa JIH MOXKHO ye, JauHa 1o KBJL, M. .. 7,00 o6mepHas, Mm% . e
HOBHTb, B KaKOM IIPOEKTe COMAepIKUTCsI GOJblle JHYHOTO BKjs IlupuHa, M . . - « - - 174 iﬂ?g 145 yﬂe;‘ﬁ;*ﬁé‘m"“‘;‘é‘a‘ﬁ’a M2
3TOTO KOHCTpykTOpa. M Tem mpusituee ToT (akT, uTO 3KCTpema, OQ0amka M . - - oo D00 0 3nomam{ KBJA. ... 22

Hble «BBKHMATend (OPMYJbi» HE CMOIIH YTBEPAUTHC BonoHIMEIEHIE, T« ‘
npoekto CredeHca Hg) ILpOJ'I¥OE BpeMms. JTREPRATRER By C roit nopsi kak M. liogyp B 60-¢ roaxt C”pﬂoemg‘;oz?}ﬁ
Bosepar k pa3spaBoTKe KOpIyca ¢ HOPMaJbHLIMH COOTHoy CBOH [OJYTOHHHK «Apnax», HMeBIHH YCHEX,H:};(; H[/IIWMEB?IIYIOPUJ[/I-
HHAMM AJWHB K LIMpUHE TpeicTaBaser coboit sxta «Cayg, CTajfo MHPOKO H3BECTHO. Ecnu cpaBHuTh «ﬁ pc KO’H o oby-
(puc. 42 u 43), kotopasi B 1973 I. BHecJa BecbMa CyuleCTBeny. POKHM ¥ [OJHBIH KOpIyc C OCTPOH KOPMOH, . Bpe);ueﬂuﬂx oy
BK/Jal B 3aBoeBaHue AnMupasanckoro Ky6ka nass ®PI. Tloctpoe pa-31», TO MOKHO OTMETUTH HEKOTOPLIH HOBOﬁO p He CTaBUT BO
Hasl N0 THIY aHTJIHHCKOK AXTH «[lpocmekt od YurGu» us Jergy KOHCTPYKTOpA. [Ipn npoekTHpOBaHHH SIXT e;"‘igﬁn ovucen. Kax
cnjaea, OHA HMeeT WCKJIOYHTe/bHO Jerkui Kopnyc. Bnouaue Hy raasy yraa o6MepHBe (GOpMYJbL, a Jlorxycxaa6a bIBaTEE)H oex’rf:l ax
MaJbHOE IS pa3MepoB SIXTH BonOu3Memlenue (moyru 13 |, KPYMHBI NOCTABUIHK SXT, OH ROJIKEH pasp TIOR C p rof 1o.
ABASIETCH CMENCTBUEM TSKENOTO 6aMnacta, COCTABSIOMEro Goy YCHEUHBIX B FOHKax npy oOMepe no mpabuiam LR, ﬂPYﬂ Lo
589 Bomou3Meilenus. Baaaact 7,5 T mpumaeT TOH sIXTe ¢ Bmoy POHbI, OH CO3HAET TAKXKE, UTO BpeMs paszéymun HaBiI?FOF;II\:lZTogﬁco-
HOpMaJIbHOH YAEJIbHOH NJOAAbI0 MApPYCHOCTH OTJIHYHBIE XOJOB KaHYWBAeTCsl ¥ Ha [epeiHuH MJjaH Bce OOJblUE b bly
KauecTBa IpH JaBHPOBKE Na)ke B CW/bHBII BeTep. B couweramw /10THAs CKOpOCTD SXTHI H ApYIHE TEXHHUECKHUE (baelj]eHI;el-v[ BOZOU3ME-
OYeHb OCTPOI HOCOBOM YaCThlo MOMNHO OXKUJAThb XOPOLIEH Crnocosy C ymepeHHO pacTHYTHIM [0 IJIHHE pacnpei IHDOKHM TpaHILeM
CTH SXTH NJaBaTh 10 GypHOMY Moplo 6e3 nmortepu ckopoctH. Jocj LleHUd, V-06pa3HbiM¥ HOCOBBIMH IIIAHTOYTaMH p (p e
TOuHO 6OMBIIAs OTHOCHTEJbHAS IJHHA SXTH Mo3Boasier eff menj sxra «Jiodyp-31» aBAsercs onpeleneHHo LiaroM B“e%eﬁ 6%?15'11101?;
X0 XOWTb TAKKe Ha HOJHHX Kypcax. OnHako ob6sonm «Cayas 45 u 46). Msarkne papuajbHbie 06BOAB! mnaHl‘OyoTOBaC ue onbion
Heqb3sl OLEHHTb: (UpMa, Kak NpPaBHIO, He NYOJHKYeT Teoperdy TEHAEHLHEH K U-o6pasubiM 00BOAAM B KOPMOBOH qH ToceraTquoﬁ
CKHX YepTeXKeill CBOMX SIXT. DTOT OpeoJ TAaHHCTBEHHOCTH H 3actd  HOCHTEJBHO HeGOJbIIYIO CMOYEHHYIO TIOBEPXHOCTb NpH I
JsieT 3aKa3uYuKOB AenaTh BLICOKHE 3aTpaThl Ha MOCTPOHKY #
®upMa penko uuer P

— e A

TaabHOH paspaborke 060)

JoBaHus naJgybbl u OCHACH
npupaercs  Bceria o
00/bIIOE 3HAYEHHE, KOHCT]!
TOpPH HE 3KOHOMSAT Ha Text
ke. Kto 3to omJauypaer, 1
MOKylaeT TaKXe H KOMah
%3 TpodecCHoHanoB, 4To
onpaBAaTb 3aTparhl U BH
paTh pellaioulue roHku. T
o6bsicHsIeTcss TOT (akT, ¢
3a saxramu «Cnapkmena
Credenca» yRepxuBae!
ciaBa  BBHHTpHIBaTh  perd

.
oo

x . i =~
yxKe Hamnonosuny Oaarot’ = | :
HX TIPOEKTY. o ! e
,j.:{x:x;\.:
’ s ).
Puc. 43. Cxema mapycmocts 7 —r— 1 1 1
«Caynan». Puc. 44. Cxema oGuero pacnojoxerns axtu «iodyp-31».
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ofiuuBOCTH (HOPMH. DTO CHJBHO HarpykeHHOe NMapycam¥ CyIHO
JyMeeT ONpEIeenHo Xopoie X0J0Bble KauecTBa B cnabblit BeTep.
ypemuueHne OCTOHYHBOCTH ¢opmbl Graroaaps MOrpYKeHiio npH
kpeHe umpgxoﬁ KODMbi B CHJbHBIH BETEDP rOBOPHT TOJNBKO O XO-
ouIix CBOHCTBAX AXTHI B CPEIHION norofy Np# BeTpe A0 YeTHIpeX
aJJioB. YMEpEHHO MJIOCKHE GaToKCHl B KOpMe, HMeEoulue BBIXOA
o 20° ¥ KBJI, 6arONPHATHE! AJA BOAOM3MELIAIOUIETO njiaBaHus
¢ OTHOCHTE/IbHO BLICOKOH CKOPOCTbIO, <0Ta 06JacTh CBEPXKPHTHYE-
¢KHX CKOpOCTefl BCJIENCTBHE TONbKO yMepeHHO pacnpeae/eHtoro no
THHE BOJAOH3MENIEHH BPAR /U JIOCTHKHMA.

CynHo fimeeT CpaBHUTENBHO nebonpio# 6annact -— OKOJO 38%
BOA0M3MELIEHH . Buecre ¢ 60JbLIOH 0CaAKOH (1,74 M) NJIaBHHKO-
BOCO KHJIS STOrO BIIOAHE A0CTATOUHO ans oBecrneyeHns OCTOHUMBO-
cTH AXTHI NMOA MOJHBIMY MapyCaMi npu BeTpe Gojee 4eTHIPEX 6an-
joB. BapuaHT fAXTHL C yMeHbIIEHHOH 10 1,45 M ocaakoii mpy TOH
we Macce 6annacta paccduTan Ha Gonee THxylo morogy. CymHo
of/1agaeT XOpolleH yCTOHUUBOCTbIO Ha KypCe 6aaroaaps GoJbUIOMY
pacCTOAHMIO MEXAY M2BHHKOBbLIM KHJIEM M KOPMOBBIM CKErOM
C pyneM.

[IpoaymaHHOE o6opynLoBaHHE 1AET AXTCMEHY-TYPHCTY MaKCH-
Mym TpocTopa H koMdopTa, H 3TO CTaO0 ANA Hodypa yxe Tpa-

AMLHEN.

e
Vo 7’
- / KBA

/
Ny
7

A

ANNAY

\
R\

// [apycuas ocHacTKa H yerpoiicTBo naiyObl TaKKe TUIATENbHO
npoLyMaHbt. Hapsaay ¢ 0ObIYHBIM pacnojioxeHyeM LIKOTOBBIX nebe-

/ joK Gpocaercs B rnaasa npoBOAKa THKa-WKOTA, KOTOpLI! BbIHECEH
Hajgeko Brnepea Ha nany6y pyOKH. iodyp npeanoyen 3aechb He-

BoJblIle YCHJAMsA [IKOTA Ha HOKE [HKd yRo6eTBY 0OCTYXKHBAHHS,
tak Kak [pu MPHHATOH MPOBOLKE rHK4-WKOT4 KOKMUT H Tpanl
ocratorcs CBOOGOLHBIMH.

B ofuwem #XTa «Jltodyp-31» BOMIOUWIAET MPOEKT, B KOTOpPOM
nesnecoo6pa3HoCTh KOHCTPYKuHH coyeTaeTcsl € YAOBJIETBOpEHHEM
TpebGoBatuii o6Mepa Mo MpaBHIaM IOR. Tonouuni 6anj NpHMEpHO
B 23,3 ¢yra — OueHb HH3Kad peMyMHA AJ8 9TO# MPOCTOPHOH

AXTHL.

Puc. 46. TeopeTuyeckuit yeprem »xtot «Aopyp-31z.

2.4.7. Tapu Myn: «Mmnpo63ibnn

OcHOBHBE AAHHHE

Naupa nanGoabuiaf, M . . . - 12,83
Tausa no KBJL, M. o v v oo 11,20
Iiapura, M« o 0 o o o o 3,08
OcCafKa, M « « o o o + &+ o * = 2,16
BopnousMellenue, T . « - - - 7,75
Tlnomans napycHoctH, oOMep-

Haﬁ,Mz..........7,7
VYrneabHas niolanb napycuocry,

w2 na w2 naomand KBJI. . 26

Puc. 45. Cxema mapycHoCTH #uXxtht <«Jio-

dyp-31s.

i Fapu Mya—oaun U3 BOCXOASIHIMX  KOHCTPYKTOPOB
l B KajudopHuH, YIEHHK Cnapkmena n Credenca, BHIpa0OTaBLINHA
CBOIO CoBCTBEHHYIO KOHCTPYKTUBHYIO JIHHHIO. Ou cBeJs 0 MHHAMYMA
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Puc. 49, KoucTpykTHBHBI — MHAeB-
unanroyt «Mmnpo63i6as.

!~—caunnosnit Gaanacr, 2,7 T; 2—oO6muska
InaBHuka, craap O8=6; J-—kuap 89X460;
§=Gonr M25; 5— duiop, crantk 8=6; 6—mman-  Pyc. 50. CxeMa napycuoctu «Mm-
POyT 64X 125; 7 —06INBKA, KJICCHAR H3 CEMU npo 636>

CJI0eB Kaypu TONMHON 3 MM; 8— CTPHHIrep .
51X25; 9 npuBaavumit 6pyc 51X76; 10— na-

CTHI many6u u3 TPEX CJOEB KaypH TOJIIUHON

O MM; 1] —py6Ka H3 ceMH CJOEB KaypH TOJ-

Wuuolt 3 mm; 12—xoknut, danepa O=13;

’3‘mnauroyT, KneeHbifi H3 Tpex peexk 38X 125,

Puc. 47. Teopermmeckuit TepTex AXTH <HUMIpo63i6s,
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KOMNPOMHCCE, K KOTODHIM NPHHYXIaeT NMPOEKTHPOBaHHe Mo Opa. GeWIM BJOXEHH B GYKCHPOBOUHBlE HCMEITAHHA AJIs yCTAaHOBNEHMS
Butam IOR, u npeamouuraer POCKTHPOBATL AXTBL C BLICOKHMy oNTHMAJbHOH (OPMbI KOpMyca, KOTOpas M03BOAWAa Obi ocyle-

abCOMOTHBIMH CKOPOCTSIMH,
Korxa omun us sakasuukos saxoren HMeTb OYeHb GBICTPOXOp.
HYI0O OK@AaHCKYI0 TOHOYHYIO fIXTY ¢ MHHHMAaJbHbIM oGopynoBaRuey

M He cTecHH!1 Mysa orpaHHyeHHAMH, BO3HHK npoekT «HMMnpo6s.
#61». fIxra Gb1a mocTpoena B 1971 r. B Hosoil 3enanpuu c KOp-
(lyCOM, BBIK/I€CHHBIM H3 LDEBECHHBI KaypH, H Ha HCDIBITAHHAX pas.

BUBajla ckopocts 16—20 ya. [locTpoennas Ges yueta copmyay
IOR», OHa, ONHAKO, BbIHrPala MHOTHE FOHKH, ONerauTHble JHHuY
STOH y3KOH AXTHl C HaK/JIOHHBIMH K KBJI npuMepHo mog 15
OJIOTHMH GaTOKCaMH B KOpMe MO3BOMSIOT JOrafbBaThCA O BO3.
MOXKHOCTH DasBHTHSL BBICOKOH CKOPOCTH Ha pexume cepdunra,
OcroitunBocts obecneunsaeres coueTanveM OOBONOB C PE3KO B
PaXKeHHOH CKYJNOH ¢ Tsmeabim 6an1acToM, cocTaBSOLIHM 509
BOJOH3MellleHHs (puc. 47—50).

[lnockue V-o6pasubie UIMAaHTOYTH CO CKYJIOH MaJoro panuyca
Le/1ec000pPasHbl TOMLKO Y TaKUX Y3KHX CynoB, kKak «MMnpo6sii6ny.,
To ke MOXHO ckasaTh u o AHHIIEBOM CKere, BRITSHYTOM BJO.b
KOpnyca /s NOBBILEHHS YCTOHYHBOCTH Ha Kypce ¥ pacnoJoxen
HOM TNepeil MIaBHUKOM y pyas. CKer u naaBHHK BMecTe ¢ 60.1b-
UMM pyJeM, KOTODHI pasMellleH na TpaHue, Kak Yy 1BepT6oTa,
00eCneynBaioT BBICOKYI YCTOHUHBOCTL Ha Kypce H XOpoliyo ympa-
BAAEMOCTb B CaMbIX TPYRHBIX YCJAOBHAX. Bosbiiag yaenbHas m.o-
Wank mapycos (2,6 m* Ha M? NPAMOYroabHHKaA BaTePIHHHH), KiK
H y BCeX OBICTPOXOAHBIX SIXT, NMO3BOISET HCHOMbLIOBATE HMemy 1)-
€A OCTOHYUMBOCTB Goablie, ueM OObIYHO. Hecmorps na sro, pH( bl

Ha Mapycax 3Toil sixTel GepyTcst penko. Baaronapst weswaunre.in- '

HOMY COMPOTHBAEHHIO BOABI W BBICOKOH CKOPOCTH «HMMnpo6sii6.i»
JAYHIIE NPEOLONCBACT CHALHBIA BeTep, ueM 0ObluHast sxTa. Ha K[
TBIX K BeTDy KypcaX eCTb, KOHeUHO, mnpefe.bl, oBycioBsenn (e
OCTOHYHBOCTBIO.

Okunax axtel «UMnpo6si6s BBIHYXI€H OTKa3bIBaTbCSt OT mi¢ i-
Horo Komdopra. B aToii «MOpcko#i pakere» HMmernTes YeTwipe o] Ii-
HOYHBIX KOHKH H AByClanbHas KOiKa NOJ KOKIHTOM, Kam0y3 ¢ >o-
MORHILHHKOM, NIDOCTOPHBIH Cany3en B HOCOBOH uacTH, a Tagse
MexaynanyGHOoe NPOCTPAHCTBO HOPMaJbHOH BbLICOTL] BO BCeM -
JIOM OTceKke. BBICOKOKauecTBeHHAS MOJHOCTBIO KileeHas AepeBs |-
Hast KOHCTPYKUHS L0oNYCKaeT BbICOKHE Harpy3KH MpH Xopolue# po I-
roseuHocTH. Cneuanbuas danepHas Npoao/abHas nepe6opka me. -
Ay KHJIeM ¥ 1anyGoi B HOCOBOH wyacTW obecmeunBaer KeCTKOC rb
KOpfyCa 0IpH NeHCTBHH BBICOKHX Harpy3oK ot dopmrara. Yeu.e-
HHeM IHHIIEBBIX (JIOPOB H3 OUHHKOBAHHOH CTaJH JOCTHraeres H i-
AeXHOe KpellleHHe 0a/ni1acTHOrO Kuas. Bce B KOHCTPYKuUM 3sToll
OKEaHCKOH TFOHOUHO!N SIXTBI NPOCTO H 1e1ec000pa3sHO H BHI3BIBALT
RoBepue. BMecTto opHenTanuu Ha obmepuyio popmyay fipy Opoex:
THpOBaHuY «MMnpo6siiba» BPeMA, AEHbIU U YCHIHA KOHCTPYKTOp4

90

C¢TBJAATL ABHIXE€HHE B pexuMe cep(t)m{ra.

2.4.8. Xopcr Mnacep: «Tnacep-34»

OcHOBHbie JaHHbIE

Hnnna wauboJsbias, M A 10,40
Homuga no KBJI, v . . . . . . . 8,00
Hiupuna, v . . . v v v« o v o . 3,35
Ocanka, M 1,68
Bopousmemenne, T . . Oxono 4,0
Ilnomane napycuoctn, obmepHas,

O - 1< X0
YaenbHas osomanb napycHocTH, m2

na m? naomamzn KBJT. . . . . 1,6

SIxra «Cucy-1I» konerpykuuu [nacepa seMrpata B

1975 r. ronky «Ckaren Psjicy B caMblXx CYpOBBIX MOroAHbIX
yCJOBHSX, KOTOPble MHOTHe Apyrde sXThl He BblAepxkaah. XOpeT
[nacep — ObIBIIMH MeDHTENb KpelcepCKO-TOHOYHBIX SAXT B OCHOBY
CBOETO NpOeKTa MONOXHJI AOCTHXKeHHe HH3KOro FOHOYHOTo GaJia.
ITono6Ho GoabluHHCTBY cyR0B KapTepa 3nech Bce NPOEKTHPOBaHHE
BEJOCh BOKPYT cBepxinpuunl B. B orauyue or npoektoB Kapre-
pa y [nacepa HeT paBHOMEPHOrO paclpefe]eHHS BOJLOH3MEILEHHS
N0 AJyHe BaTepaHHUH W Goabuoro Gannacra. Macca danbmiguns
cocrasisier 32% BoJOU3MelLleHHS, KaK Pa3 CTOJNLKO, CKOJBLKO HeoG-
XOA¥MO M JOCTHXKEHHfi AOCTaTOuHOH ocroiunBocTH. CyaHO ¢ ro-
HouHbiM Oajiom 21,9 ¢yra (mOYTH Kak NOJYTOHHHK) HMeeT Mmaccy
npumepuo 4 T, YTO O4YeHb MaJO I/15 KOPHyCa TaKHX pa3mepoB.
CnenaTh Takywo JNerkylo saxty (Kpome Jerkoro aabliKu/Is MacCoH
1,3 1) ymanoch Gaarogapsi nNpHMeHeHHI0 MeToaa (HOPMOBAHHS KOp-
Iyca W3 CJ0€B TOJCTOrO HWIMOHA. YaeabHas oW ank napycHOCTH
(1,6 % Ha 1 m? npamoyronbHuka KBJI) upesBmiuafino mana. Coe-
LoBaTesibHO, O «['1acepe-34» MOXKHO TOBOPHTb Kak O «sAxTe-Oype-
BeCTHHKe», KOTOpash MOMKeT HATH ¢ HesapHdJeHHBIMH nmapycam
B CBeXXHUH BeTep, KOr4a SIXThI-KOHKYDEHThl TaKHX Xe pa3MepeHui,
HO Oosiee HArpy:KeHHble fMapycaMud H ¢ OOJbIIHM TOHOYHBIM GaJ-
JOM yKe NaBHO B3fHM pHGBL (pHC. 51"—53);

B ycoioBusix Jerkoro BeTpa OrpoMHBI# kopmyc «[aacepa-34»
€ ero 60ab1IOH CMOYEHHOH MOBEPXHOCTbIO, KOHEYHO, SABJSETCS He-
Iocratkom. [laoumiasbp MapycHOCTH CJIHUIKOM MaJjeHbKasd, H TOJNbKO
OTHOCHTENBHO JIerKOe BOJOM3MElIeHHe CIIaXKHBaeT ACKJIOUHTENb-
Hoe Beccusiye 3T0# AXTH B caabbie U cpefHHe BeTpa. B CHAbLHBIR
Berep nysartas sdxra, noao6uo okeauckum wmsepT6oTam Kaprepa,
AOMKHa HATH ¢ KOMaHugoH, BUCAWEH HAa HaBeTPeHHOM G6OpTY, uTO-
b 1136ex)aTh GOabLIOrO KpeHa. IIpu KpeHe NoABASeTC CHIbHAA
TeHQeHuHs K IPUBEEHHIO AXTH K BETPY. .

Kak crano wussectno, kopuyc «[aacepa-34», yMmeHblLeHHbIH
B pasmepax, Obla HCNOML30BaH AJSl NOCTPOHKH SXT H3 MIacTMacc,
KOTOPble NOJKHB OBITL HENJOXHMY XOXOKaMH.
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Puc. 51 Teopetuueckns gepTex saxtH «[iacep-34».
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I napycrocry sxth «[aacep-34».
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2.4.9. Xopcr WituxnoT: MOTOPHO-NapycHas
fiXxtra gnuuom 15,5 m
TIpoekT sTO#i TypuCTCKO# sxThl (pHuc. 54—56) sassse
NPAMBIM BOIJIOUWIEHHEM MOCJAeAHKHX AOCTHXKEHHA B NPOEKTHPOBay AN
AxT. B kauecTBe MaTeprasa Kopnyca NpHMeHeH apMOLEMEHT,
TOPHIH MO CBOEH MpPHPOAe MOMKET HCMOJAb30BATHCA MOYTH HCKAK: |
TeNbHO AAS TAXKEeAbIX SXT ¢ AJUHHBIM KujeM. [lomsecHbie y
QHHIIEM JeTafH, TakWe KakK [JIaBHUKOBEHIE KHJY U PYJIEBHE CKe ‘
Obii  Obl W3 3TOTO XPYNKOTO Matepuada HEIOCTaTOYHO [ ‘ | \
HBIMH. |
MaccuBubifi Kb, KOTOpHIH fgaetT Ha CTPOEBOH MO LMaHroyy \‘ &
HEBHTOAHYIO Ad5l XOAOBBIX KaudecTB BHIIYKJOCTb, HMeeT Gobiy |0 — b
o0beM, HCIONbL3yeMHHl B KauecTBe nHcTepH. Macca comepKHumy . !
3TUX [HCTEpH, MO KpaiHell Mepe BpPeMeHHO, YBeJHuHBaeT Mag i ‘ © N
6annacra, NOCTOSHHAR COCTaBAfIOWAs KOTOPOro 5,2 T paBHa Toy
ko 229% BomousMelienHs. DTOT pe3eps A5 MOBHILIEHHS OCTOHYK
CTH, XOTfl M He SABJASETCS ONTHMaJbHHIM pellenHeM Npobiembl 6
OMacHOCTH, HO B JaHHOM Clyyae BCe Ke HeoOXOauM.
Hast Toro uro0bl TakKoe TAXKeN0e CYyIHO C OTPOMHOH CMOYeHN
MOBEPXHOCTLIO Pa3BUBAJIO MPHEMJIEMYIO CKOPOCThb, HeoOGX0aHMa }
cTaTouno Oosbwasf Oaolajas mapycHoctd. [IpH ydenbHo# mapyo
ctu 2,23 m? na 1 m? npamoyronruuka KBJI napycos kaswen
BIIOJIHE AOCTAaTOYHO, UTOOBI KOMMEHCHPOBATH OOJBIIOE COMPO”™ &'
HYe TpeHusi Kophyca. [lpu cBeikeM NONYTHOM BeTpe ¢ NOJHC
PYyCHOCTBIO 3Ta sIXTa MOXKeT JOCTHYb MpeAeJbHOH CKOPOCFH
MOXKHOH AJst KOpnyca Bojgou3Meinawulero tuna. O6sacTh (
KPHTHUECKHX CKODOCTEH OcTaercsi AJs 2TOH TSKEJNOH SAXTH ¢
HBIM KHJeM HeloCTyNnHOH.
3HauHTenbHasd MAOIAAbL KHaAst oGecheudsaer He6GOJNBUION ¥
Apefiha AXTH npH craboM BeTpe ¥ Ha MaJoMm xoay. [Iph momwe
Ha CJaHN fixTa ¢ NOAOOHBIM A/JIHHHBIM KHJEM uMeeT fBHbe Npeny
mecTBa MO CpaBHEHHIO C CyJaMH, UMEOLIMMH OuyeHb KOPOTK
NJIaBHHKOBBI KHJAb. ECIM oCTaBHUTH B CTOPOHE XOJ0Bbie Kayedt
MOXKHO HafTH ¥ JApYTrHe aprymMeHThl B MO/Jb3y 3TOrO MNpOex?
JIioOuTeasiMm AabHUX [MyTeliecTBWH, Hanpumep, MOHpaBsaTcs el
koMdopTabeabHble KalOTH Ha 6OPTY 3TOro CyaHa.
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2.4.10. Kypr Peiinke: «fuppan/«Omeran L k

[lncatb 0 cBoeM cOGCTBEHHOM RaNpaBleHHH B NPOeK! =
poBaHuH AXT npocto. Ho Ha 3TOT pa3 aen0 OCJAOKHserca Tem, ¥ ‘
ISl aBTOpa DPaBHOMPABHO CYLIECTBYIOT ABa OCHOBHBIX MpuHUE : >
NpPOEKTHPOBAHHSA: JTHOO cO3naeTcss MPOEKT MOpexXoaHofl mnapycH
AXTBI, JHOO MPOEKT OBICTPOXOAHOH MOTOPHO-NApycHOH AXTHL, ¢ ‘
coOHOH pa3BHTb CBEPXKPHTHYECKHE CKOPOCTH BOZIOH3M el a0l
M1aBaHHs [OA MapycaMy, 110 BO3MOXKHOCTH JIETKOH, Mpucnoco6a® |
HOI [Asi ABMXKEHHs1 B peXHMe cepduHra H noayrauccHpopat’ T
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OcHOBHBIE nanHbIe

ImHa nanGosbwas, w 15,5
Hauua no KBJ, m . . . . 12,5
Wpnaa, m . .., . ., , . 4,54
Ocanmka, m . . . .. . 1,80
Bononsmewenne, t . . . . 23,4
O6mepras maomazs napye-
moetn M2 . . T 1160
Snesvuas nsouwians napye-
HOCTH, M? Ha M? mJaomanu
KB .... ... . ¢
g

Puc. 56. Cxema ofuero pacmosox:

MOTOPHO-NApYCHON SIXTHL

OcHoBHble aaHHbie «[HApBI»

Oauna nHauboabliasi, M 14,00
Juuua no KBJI, u 12,40
[Uupusa, v . ... . . .« . . 3,90
Ocafka, M . .. . . . . . . 1,80/1,60
Bonoun3melgnue, T . . . 11/14
[laomwans nmapycHoctd, m? . 90

Ymeabnass mjomajb mapyc-
HOCTH, M2 Ha M? miomanu

KBJI..... ... ...

Puc. 58. Cxema oBuero pacnosiomeHns «I HAPEL».

Puc. 57. Cxema mnapycHOCTH A ey 7
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TYp HCTCKQJ

«lugpa»  nmpoekTnposanacs Kak OBICTpOXORHOE
. CyaHo (puc. 57-—59), [Ipumenenne nsyxsanmpuoi rpeGHOll yeTatgy
KH LO/KHO OBLIO yAYYLIHTE MaHeBpEHHbIe KauecTBa CynHa npu ng,
BaHUN 10X MOTOPOM M NOBBICHTb HageKHOCTE B Clyyae NOJiow,
Asuratens. Hecmotps wua s1o KOHCTPYKTOp crapadacs BBIXKar,
H3 SIXTH HCKJIIOUHTENbHO BBICOKIE CKOPOCTH MOA napycawmu. Xop;
NPOCTOTa ynpasaeHHst Gy cay

XOT@JOCh, YTOOH 3Ty AXTy morau CTpouy,
CYROCTPOHTENN-T106HTE . ‘

B coorsercrun ¢ stumu TpeGoBaHUAMH Gbina CIIPOeKTHPOBay,
y3Kaf s1XTa C ABYXCKYJAOBHIMH 00BOIAaMU 1 OUeHb AMMHHOH Barep|
JHHHEH, C MPOCTOH M HanexKHOI KOHCTpYKUHeH Kopnyca us MerTay,
1a. PaBHomepHo pactipeneneHHoe no panHe BoLOM3MelleHHe fony.

CKaeT nJjaBaHHe Ha CBEPXKPHTHYECKHU X CKOpoCTAax, npesbia IOy

3,24/L y3. B nannom cayuae sta CKOPOCTb COCTaB/seT Goue
1 ya. IIsyxckynoswie 006BoxE KOpmyca AONYCKAIOT OOWHBKY .
CTaMi mMeTallla Ges mpeasapHTeNbHON TrHOKH. Octprie cryabi, kol
TOpBbIe ODHEHTHPOBAHM BAOJbL MOTOKA BOABL, 1alOT naxe mpeuyy.
llecTBa B8 pofonHHTEeNbHOM GoKoBOM conipoTuBsieHnn npe,r'%q)y,,f
O6Boar kopnyca «Fuppely, kak n o6sogm KOPlycoB MeHhb 1y,
AXT ORHOTOHHOIO KJAacCa, SBHINCH PE3Y/IbTaTOM MHOTOYHCEH )
6YKCHPOBOYHBIX MCMBITA KNI, ‘

3aTpaTh Ha PaspaboTKy TaKHX NPOCTHX B 1I0CTPOKe NP oexTo,
IXT ¢ OOIIMBKOH M3 NMIOCKHX 31eMeHToB ABHO onpasraince. Oam
H3 AXT, NOCTPOEHHBIX IO poekty «I'mapbi» n3 amoMunneny:
CillaBoB, npouwia 3a cytkH 227 muab. [To coobuienno ameprka:
CKoro KypHasa «Cafinur», Takas ®e sixtra BoO BPEMA TOHOK Hi'
lasaitckux octposax 8 1975 r. NOX CNHHAKEPOM JIETKO BBILUJ« R
PeXHM cepbuHra M nocTHrag TpH 3TOM CKOPOCTH 14 y3. [lan 1er
KOH TOHOYHOH fXTH ¢ BonousamemenneM scero 11 T mpu g

14 M B sTOM, BIIPOYEM, HET HHYerp HeoObluloro. TaKue pesyanre
Tl MOTMIM OBl OBITh yAHBHTEILHBIMH
€ IOMHbLIM KoMdOopTOM Ha Gopry,

Bapuaur axrm mus craJy,

AJI MOTOPHO-NaPYCHOH sxTH,
BKJII0Yas BAHHYIO.
UMEIOIHH BONOH3MelleHHe Ha 3 !
Gosblte, wHPOKO pacipo
CTpaHeHHbi#t B Espone, X
TS M He HMeeT chunaxep!
1 He TJIHCCHPYeT, HO 06.F
LaeT XOopounMH XogoBHM
KauecTBaMu Ha kypce 6ei
ACBHHA 1 Ha J1aBUPOBKS
Cxopocts 3T0r0 ysror?

Puc. 59. Teoperuueckup Kopayt
AXTet «Fuppa»,

b

pOeMKO, UTO 4acTO [PenATCTBYET WX HCHOJb30BAHHMIO Ha GOJbIIHH-
cTBe Bepdeli cnoprusHOro cynocrpoenus. HecmoTps Ha ato HEeKO-
ropble Bephn Hepeako Gepyr Ha cebs yacThb PacXoZOB Ha NOCTPOi-
§y MaKera, AMes B BHAY TeXHHUCCKHE NDEUMYUIECTBA, KOTOPble
paeT BHECeHHe HEOOXOAUMbIX H3MeHeHRH B pabounii npoexr.
Hepeako nar/isiaHble MOIENH B yMEHbIICHHBIX MacuiTabax oka-
3WBAIOTCA (I0/IE3HBIMH B YCTPAHEHUM HEIOpa3yMeHHii MeKIy mo-
Kynatenem, BephbIO M KOHCTPYKTOPOM. YacTo Takune Mogeas H3ro-

' TOBJAIOTCA €Ul€ Ha CcTajuu npopaéorxn TEXHHYECKOro [poeKTa,

0cOGEHHO €C/IH Ha 3TOM HacTauBaeT 3aKa3uHK, KOTOPLIi TOTOB of-
AaTHTb COOTBETCTBYIOUIHE PACXOALL.

C ns1asa cHMMaWOT HeoGXOZHMBIE paaMeph A/ pasBepTKH JHC-
T0B OOWHBKI 1 H3TOTOBJEHHS WabJOHOB, 3TH JaHHBIE 3atem wc-
D01b3YIOTCS NpH paboTe MOZAELIINKOB, 3aroToBMTedell neTadell

ca H CyloCcOOPUIHKOB.
Kopyl}éxaﬂa, ymanuZm u nyancons, (puc. 61) OTHOCAT K NpOH3BOA-
CTBEHHOIl OCHACTKE, KOTOPas fABASETCS BCHOMOTAaTENbHLIM CPeaCT-
BOM [LJIs H3TOTOBJEHHS KOpIlyca, HO AeTa/sMH KOHCTPYKLUHM KOp-
nyca HX CUHTATb HEIb3A. .

[Ipun nocrpoiike Jexkan u apyroi OCHAaCTKH AJIA q)opMOBaHu?
KOpPIyCOB SIXT M3 MJjacTMacc HJu (bopuMOBaHHOI:I banepn (inona
9TH 3/1€MEHTbI fB/IAIOTCH CYLLeCTBEHHOA CTaThell pacXOLOB, KOTOPbie

He, 6], Tlyancon (Goasan) nas NOCTPORKH SXTbl H3 1LMOHA.
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HecyT 8akasyMK H Beppb 0pH nocTpoiike cyana. Marpuma ag,
tdopmoBanus KOpIlyca 4acTo CTOUT MOYTH BABOE AOPONKe, ueMm 1B
BbIKJIeeHHHIX 10 He#t Kopmyca.

Eme 66nblias 104 pacxoaos 3aTpauHBAeTCs Ha H3TOTOBJIEHE
«MONOMHTENbHOM» (POPMBI — NyaHCOHA, ¢ KOTOPOH MOTOM CHHMa.
I0T «OTpHHATENBHYIO> popmy — marpuny. CToumMocTb Takoll ocHa
CTKH A/1S1 MOCTPOMKH AXT M3 MNJIACTMACC 4acTO MPEBHIUAeT CTop
MOCTb NIOCTPOEHHO# MO He#l H MONHOCThIO OCHAIEeHHOH AXTHL. [103Tg.
My ¢ OOMOWbIO OCHACTKH MOXHO CTPOHTb TOJMBKO CepHIo
HeCKONbKHX SIXT, HA KOTOPbie MOXKHO PasHeCTH PacXOAbl MO H3rg.
TOBJIEHHIO OCHAaCTKH. [IpH HCMONb3OBAHMM YOPOILEHHBIX MeETOx0;
MOCTPOKH MOMKHO H36eXKaTh 3THX AOMONHHTENbHBIX 3aTPart, Hampk.
Mep, o6il¥Bas KOpHOyc JHCTAMH CTalH, KOTOpHE He Tpebywn!
CMOXKHOU NeKanbHOU THOKH B ABYX Hanpas/JeHHAX.

Kak anst W3rorosneHHs ocHacTK# s HOPMOBAHHS KOpMycos
IXT U3 IIMOHA UAH CTEKNONJACTHKA, TAaK ¥ AN HSTOTOBJAEHUS -
TetHBIX Mopene#l (agplukHaet Heo6XoxHMMa TOYHAs pa3sbHBKa Teo
perHyeckoro yeprexa Ha mnasze. C nnasa cHuMamoT WAa6JOHBI no-
MepeuHblX CedeHu# Kkoprnyca U3 QaHephl, a NPH H3TOTOBJIEHHH .
TeAHbIX MOLeJel A5 KHJIsi WCHOJb3YIOT WabJOHb BatepiHuHi,

rNABA 3. MOCTPOMKA AEPEBAHHbBIX AXT

Hlepeso — camslil cTapblit CyAOCTPOHTEBHbLIH MaTepual,

KOTOpHIl COXpaHseT cBOe 3HaueHHe, HECMOTPS Ha IIHPOKOE mpuMe

HeHue MHOTMX HOBBIX MarepHaJsoB. Dojee TOro, B nmocaegHue rofs
AepeBsiHHble SIXTH BHOBb CT2/1H NpHOGpeTaTh MONyNspHOCTD.

B 50-e roasl 6b11 co3naH cBOeOGpAasHBIl KYJAbT CTEKJIOMIACTHKI

B AAXTOCTPOEHHH, KOTOPHI TOJNbKO B HAacTOflllee BpeMsi Hauyuael

cnasatb cBoM nosuuud. B ®PT — crpane, rae nocrpoiika nepessit

HBHIX AXT BCerja OT/JAWYanach BHCOKHM KaiecTBOM, CUHTAIOT, T

BpAA M MOMXKHO [OCTPOHTb SXTYy H3 JAPYroro MatepHalza, KpoMt
nepeBa, Kotopasd HMmena Onl Takoe 6saronpHsaTHOE OTHOLIeHHe
JOH3MeLIeHHst K AJHHe [0 BaTepJHHUH H TaKyi0 [0JTOBEYHC
XoTsl AXTy AGCTATOYHO JETKOH KOHCTPYKUHH MOXHO MOCTPOHTI
aJIOMHHHEBHIX CIJABOB, HO MalO KTO BO3bMeT Ha cebs cMmen
yTBepAKAATh, UTO MeTajJHyecKas fXTa CMOXET mjaBaTh 6¢
50 ner, T. e. 6LIThb AOJNTOBEYHEe XOpOleH NepeBsHHOH SAXTHL }
nyca, MOCTPOEHHBIE H3 CTaMbHBEIX JHCTOB, 06pabOTaHHBIX MeTo
macCHBallUH, XOTS H HMEIOT MNPHO/IH3HTENbHO TaKyi0 XK€ BHICO
JOJTOBEYHOCTb, KaK AePeBSIHHBIE KOpNyca KAeeHOH KOHCTPYK!
HO HX Macca NOYTH BABOE boJblie.

CoBpeMeHHEIe KOpmyca M3 NNacTMAcC OKa3bIBAIOTCS HaM:
TsXKenee NepeBSHHLIX, M, KpOME TOro, HX CTPOHTeNH He apaioT HY
KaKOH rapaHTud Ha Takoll e cpPok cayXKObl. Jlerkwe maacrmaccd
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gpl€ KOPIyCa TPEXCIOHHON KOHCTPYKUHMH («COHABHY») XOTSi H
MOTJIH Obl KOHKYPHPOBATb C J1epeBsiHHbIMH KOpiiycaMu oGJeryenHos
KOHCTPYKUHH, H0 [0 CHX NOp He N0Kas3aju NPpHOAH3HTeNbHO OfHHa-
{oBO# OpoYHOCTH H pojaroseyHocTH. Kopnyca u3 apmouemenra,
gaKOHell, ¢ rapaHTHeHl MNPOYHOCTH OKasHBawTcs B 3—4 pasa T4-
xKejee M H3-32 HeOQHODOAHOCTH MaTepHalda, Kak M IlacTMacca,
MOTYT HMeTb CKPHIThie aedeKThl BClencTsre abcopOHpoBaHHA BOAB
j TIOCJAeNyIOlle 3pO3HH NPH MHHYCOBLIX TeMIepartypax.

[lepeBo xOTst H moraoliaer Bogy, HO 6aaromapsi cToiko# 3Jac-
THYHOH CTPYKType KJeTOK He NojBep:KeHO 3po3Hu. OnmacHOCTh 3a-
[HYBAHUA JAPEBECHHbI MOXHO CBeCTH QO MHUHHMyMa MOpaBH/IbHBIM
BI60pOM TOPOALl M HCIONB30BAHHEM COOTBETCTBYIOLLEH NpeaBapH-
TenbHOH 06paboTKH (KOHCepBAaLHMH) H COBPEMEHHBIX JaKOKpacou-
HBIX TTOKPBITHH.

[TpHpOAHBIM HEZOCTAaTKOM ApEBECHHbI KaK CYAOCTPOHTENbHOTIO
maTepHana sBAfieTcsl pasjHyHas NPOYHOCTL BAONbL H MONEPEK BO-
nokoH. Baaropapsi ¥3o6peTeHHi0 ¢aHeps H MHOTOCHONHBIX Kiee-
HHIX KOHCTPYKUHMH yCTpaHeH He TOJbKO 3TOT, HO TakKXe H Apyrof
IPUPOLHBIN HeAOCTaTOK JApeBecHHH: ee pepopmalHsi B 3aBHCHMO-
CTH OT BJAXHOCTH. Tak Kak B COBPEMEHHOM JQepeBAHHOM SXTO-
CTPOEHHH NPAKTHYECKH BCE 3arOTOBKH PEXYT Ha peHKH H noasep-
raloT CHALHOMY BBICYLIMBAHHIO, TO NO3AHee B aeTanisix MOLYT BO3-
HHKHYTb HAUpPSKEHHS TOJbKO BeleacTBHe HalyXaHHsf apeBecHHHI.
JeficTBye 3THX HanpsKeHHH, OAHAKO, MOXKHO YCTDPaHHUThb, €C/]H pa-
6oTa BHIMOMHSETCS CHENHaUCTaMHU [0 AepeBy.

[To cpaBHeHHIO ¢ MOCTPOMKON AXT U3 MIACTMACC BO3MOXKHOCTH
CHHXKEHHsi TPYyLOEMKOCTH MNPH HU3TOTOBJAEHHH [ePeBAHHBIX SIXT,
KOHEYHO, OrpaHHueHbl, H He CEeKpeT, YTO BLICOKOKauyecTBEHHas MOJ-
HOCTBIO KN€eHasi nepeBsiHHasf sxta npumepHo Ha 209, xopoxe xo-
pouledl SIXTHI H3 CTEKJONNacTHKa. B mociefHHe roAnl Bce GoJbllee
YHCNIO0 MOKyNaTesedl FOTOBO ONJNATHTb MOCTPOHKY AepeBAHHON AXTHI,
4100b1 Hapsily ¢ BBHICOKOH NONTOBEYHOCTHIO H 6JaTONPHATHEIM CO-
OTHOLLIEHHeM BOLOH3MeELIeHHS H NJIHHBl UMeTh H ApYyTHe mpeHMylle-
CTBa, HanpuMep 3(deKkT Xopouiell H30JAAUHH OT ILIyMa MODA.

CoBpeMeHHble MeTOAH MOCTPOHKYM JAepeBfHHBIX KOPHYCOB C
IpHMeHeHneM (OpMOBAaHHOH (aHepsl H/IH QHArOHa/lbHOH KJIeeHOH
OOIIMBKH Ha NPOZOJbHBIX CBA3AX HMEIOT Tak e Mano obluiero ¢
TPajHUHOHHBIMH MeTONaMM MOCTPOHKH HepeBfHHBIX KOpmycoB, KakK
KOHCTPYKIMSt COBPEMEHHOrO MIacTMaccoOBOrO KOpIyca C KOHCTPYK-
Uhell TyseMHBIX JIOLOK, CASNAHHBIX HamogobHe NaeTeHHX H obMma-
SAHHLIX TIHHOM KOp3HH. COBpEMEHHBI KOPNYC AePeBsiHHOH SAXTHI,
NOCTpOeHHHINt ¢ HCNONb30BAHHEM KJeeB Ha DEe30PUHHOBOH cMose,’

TH30K 1O CBOMM KayecTBaM K NIJ1aCTMacCoBOMY KOpHycy.

3.1. KOHCTPYKUMUSA U PASMEPDHI CBA3ENA

[Ipu npoexktTHpoBaHHH HOBOH IXThI COBEPUIEHHO HeJOCTaTOYHO B
Kauectge mnpororuma Mcmoab30BaTH  yCTapeBUIHE  KOHCTPYKLHH.
O4TH HM OJZHA M3 AXT, NOCTPOEHHHIX M3 JAepeBa C MPUMEHEHHEM
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COBPEMEHHOTO MeTOJAa CKJICHBAHHSA, He Gb.aa maccmpnunposana,;
LI09TOMY CTaTHCTHYECKHE AaHHBlE KJacCH(MHKALHORHONO ofLecTy,!
HeyGeanTesbHEl. Clleq0BaTeIbHO, KOHCTPYKTOp AO0JIKeH MOJaraticy
B OCHOBHOM Ha CBOH COGCTBEHHBIH OMNBIT. [Tpn stom nensBexny
HCIILITAHHS CNEenHaNbHO H3TOTOBJNEGHHBIX KJEEHBIX 06pasuoB gera.
JeHl, KOTOPhle MOABepraioT POLOIBHOMY CIKATHIO M ADYTHM BHiay
Harpyskn. B o6aactu wuccienosanns COBPEMEHHbIX KOHCTPYKLH],
ACPEBAHHEIX KODNYCOB, G/1aroaapsi MpH3HAKHIO 3TOrO CTPOHTEJIbHO.
FO MaTepnasna uanGosee NOAXOAAIAM /IS BbICOKHX nepeMeHHpy
Harpysok, B mocJjleaHue roasl MHOTO cxe/laHo BOEHHO-MODPCKHM (.10,
TOM. BbicTpoxoanble TOpmeaHsle KaTepa # TpaJbIIHKH, A KOTO.
PBIX BaXXHBI HeMarHHTHBlE CBOHCTBA APEBeCHHBI, KaK H Mpex e
CTPOATCH GOJIbIIEH YaCThIO NePEBSHHEMY C OUeHD GJ1arONpPHATHblY
COOTHOUIeRHEM MacChi # AJIMHBI KOpmyca IpR BBICOKOH HOJIrOBey.
HOCTH.

Koncrpyktophr sixr, KOTOpBiE yuacTBOBA/NH B Pa3BHTHH COBpe.
MEHHBIX METOAOB MOCTPONKH KOPNYCOB H3 jpepeBa, 3HAIOT, YTO CTa.
Pble KOHCTPYKUHH MOTYT CTaTh COBPEMEHHBIMH He TOJBKO Onaroaa-
pA TOMY, YTO BMeCTO CBHHLOBHIX OeJu H WYpYynoB B KauecTse
CPCACTB COeAHHEHHS Temeph NPHMEHSIOT CKJenpanine. Baikuo f1o-
HATH, YTO AepeBO BROJb BOJIOKOH HMeeT AOCTATOUHO BBICOKYIO 110y
HOCTb, a nomepek BOJOKOH — He3HAYHTENbHYIO. [TosTomy TOumOE
B8HaHHe CHJI, NCHCTBYIOUINX B COCdHHEHHSX KOprnyca pepeBsBHOI
AXTBl, fIBJIAETCH YC/IOBHEM MPaBHIBHOLO ero IpOEKTHPOBaHHS.
IonrocThio KaeeRbI KOpMyc He nOmycKaeT BO3MOMKHOCTH Iedop-
MATHBHbIX MepeMellleHHii NPOYHO BKJIEEHHBIX aeTasell: B Govee
KPYIHBIX KOHCTPYKUHMSX KHJS, CTPHHIEPOB M T. 1. NOMKHH GhiTh
NpenyCMOTPEHbl cpeacTBa NMPOTHB UX H3rH6a. ,

OnbiTHBIE KOHCTPYKTOP TOYHO 3Haer, KaKYIO IHADUHY CK/IeHBae:
MOIi MOBEPXHOCTH NOJ/KHA HMeTb npujeraiomas K xetanu Habopa
9aCTh HAPYKHON OGIINBKH, CO3LAIOILAR HANPTKEHHS. DT0 Bas 10
pexae BCErO MNPH HCMONb3OBAHHH  KJEEHBIX JIaMHHHpOBaHI: 1Y
WnauroyTos. HenpasuabHO CKOHCTPYHpOBakHbIe IINAHTOYTH .10
nawTes  n3-3a  upe3MepHHIX HalpsKeHUi HapyXKHOH 06wyt s,
BOSHHKAIOUINX, HANDUMeED, NMPH BHE3ANHO HaJeTeBlleM MKsaje . 1l
Ipu ynape o npuyanbhyio csaw. [IpobaeMa KOHCTPYHPOBaHHS K
TyCOB Ha MONHOCTbIO KJeEHBIX IIMAHIOYTaX pellaercs NpUMeHC
€M LOMOJHUTeNbHBIX MOKPBITHH NOBepXHOCTE, 3allyiamnnx
Blarn MacCHBHBIE JepeBsiHHble ReTanu. [IpHK/IeeHHBe MIaHKH
PYXHOi OOWIHBKH HONOJHHTEbHO KPenaT K IUNaHroyTam Iy
mami, 60ATaMi WM Ha 3aKJelnKax.

ODTOT MeTOx, KOHEYHO, He sABASeTCS NOCJHEAHUM CJIOBOM B K
CTPYMpOBaHWH H TEeXHOJOTHH MOCTPOHKH §IXT. Anbreprari
8aK/II0UaeTCs B HCNONB30OBaHHU HeHabyXaiomieil (baHepH uJau g8
CNOMHO! KOHCTPYKUMH HapyXKHOH OGINHBKH MO NPOROIBHO-TIO 1+
PeYHOH H/I¥ NPOROALHOM CHCTeMe Habopa. OxHako To.bKO HeKO e
Pble KOHCTDYKTODHl 06.1a1al0T COOTBETCTBYIOLINM :

ONBITOM B 370F
00/1aCTH 11 TOJNBKO OHH B COCTOSHHY ONpenesuTh ONTHMA/IbHEIE P13’ .
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yepbl 3JEMEeHTOB KOHCTpyKuHi. TO Ke OTHOCHTCH H K hOopMyeMbIM
g3 WIMOHA KOpNycaM, KOTOPble HCOOJb3YIOTCH MPH CepHHHOM mpo-
#3BOACTBE JepeBsHHBIX sXT. Kpanupuunposannas sepdb MQkKeT
(TPOUTD JlerKkiie AepessiHkble SXTH, He MpHGeras K YpesMepHOMy
gMEHbIUEHHIO CeueHHA aerajied nabopa, UTO TPO3HT COKpallleHieM
IPOAOJIKHUTENIbHOCTH KH3HH fAXTBL. MHOrue aepessikuble AXTH 11pH
cJTBETCTBYIOIIEM YXOAe MaBajy 6ounee 50 ser. MoxHO OXKHAATD,
470 COBpEMEHHble MEeTOAbl MNOCTPOMKH $IXT NOJNHOCTBIO KJeeHOH
KOHCTPYKUHH MO3BOJISAT CTPOHTH cyja ellle 0O/Jee NOJNTOBEYHBIMH,
ec1d HX Kopnyca OyAyT npaBu/IbHO CKOHCTPYHPOBAHBI.

3.2, CBEAJEHUS O MATEPUANE

[MToxpoGHbie cBefedus O depeBe 3aHAIH Gbl MHOTO TOMOB,
HO AJIS HACTOSIIIEIO «MOHHMAKHS AepeBa» H 3THX TOMOB HeJOCTa-
TouHO Ge3 MHOronerHell mpakTuku. Llenbp npusoanMbix 3gech BeCh-
Ma KpaTKHX CBeleHHH COCTOUT B TOM, UTOOB AaTh o630puc30ncm
HEeKOTOPBIX [OPOJ APEBECHHDI, NMPHMeHseMbIX M5l MOCTPOHKH SIXT.
CpaBHeHHe [IPOYHOCTH ¥ JOJFOBEYHOCTH [ApeBeCHHBI — Hanbojee
BaXKHble NaHHble 1151 KOHCTPYKTOPa # CTpOuTess AxT. epeso camo
no ceGe, BpeMsl ero py6KH, NMpoiece CyUIKH MPeACTaBJsSioOT HHTepec
Gonblie AJI1ST TOProBUA JeCOM H JecOo3arOTOBHTe/s, KOTOPbIH NMOKy-
naer 1epeBO Ha KODHIO, peXeT ero Ha NuJoMaTepHalbl U XPaHHT.
Menkue sepdhn u AOOHTENN NOJKHBI [10J1aTaThCs B 3TOM OTHOLIe-
HUY Ha CBOW KBaJM(PUKAUHIO H OMBIT.

Pa6ota depesa unu deghopmayus Opesecurst 8 3ABUCUMOCTU OT
ee 8AQKCHOCTU, UMeeT BaXKHOe 3HaueHne AJS AanbHellell o6pabot-
KM ApeBecHHBbl. B BRICYLIEHHOH Ha BO3AyXe IpeBecHHE CoaepKanue
Braru cocrasasier okosno 15%. DTo cpenHee 3HaueHne KosebieTcs
B 3aBHCHMOCTH OT BPEMEHH IOj1a, BJA)XXHOCTH H TeMITepaTypsl BO3-
Ayxa. B Takoil mpesecnue MOXKHO, HANpPHMep, CHH3HTb COjJepKanue
Brlaru o 6—12%, u Torna 3aTOTOBKH yMeHbUIATCS B oobeMe.
Korpa snamuocTh aepessiHubix AeTasleil B NMOXBOAHON YacTH KOp-
nyca ypeJuuuBaercs, OHH HalyXaloT 4 CO3XAIOT 3HAUHTENbHBIE
Hanpsskenns B KOPMyce, eC/lH He BOCHPENsTCTBOBATh 3TOMY ¢ IO-
MOIbIO ClenHalbHBIX KOHCTPYKTHUBHBIX Mep. ¥Ycylika (ycanka)
IpeBecyHbl pa3nHYHA B 3aBUCAMOCTH OT TOTO, H3MEPSIOT JH ee
BIOML BOJIOKOH, B paidalbHOM HAlpaBJCHWN HIH B HallpaBieHHH
Tonuyneix xosen (TaHreHuHanbhom). IlpesecuHa pas nocrponé{u
fXT BraxkHOCThIO 15%, KOTOPYIO BHICYLIHBAIOT 10 Baa)kuoctd 6%,
UMeer ycagky BROJb BoJMOKOH Okono 0,1—0,15%; B pamuajsbHOM
Hanpagnenun 1,5—1,7% © B TaureauualbHOM HanpasAeHUH
2,6—2,89,. Xopourde copra THKa W KPacHOTO IepeBa MOTYT HMEThb
Yeanky noutd BABOe MeHbIIyI0. Ycaaka Ay0a, MUCTBEHHHUIB], e1H
¥ cocypr coctasaser 0koao 30—50% ykasaHuBIX 3HaueHHH.

Has ouenku uabyxaHusi APeBECHHBI [1pH MOBBILIEHUH BJaXKHO-
Tn or 6 go 159 mnoaxomsT Te ke cambie 3Hauenus. -C pospa-
‘Tauuem comepwaHnus Baarn R0 309 HabyxaHde [peBecHHb
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o I OLEHHBAIOT N0 NPOJOJIKHTENLHOCTH ee
yBenuunBaercs noytu Basoe. Onnaxo OpH MOJHOCTBIO KJeeHOH gop, HAX MOPOABI APEBECHHB Ol P

CTPYKUMH OTHeNbHBE JeTajld OKaseBaloTcs

2 i - Malefi:
PYIOWEH NJIeHKO# KJaes, M0STOMY morfouieHne piaary cyuecTpeny, 18KT€ € 3€

YMeHbLIaeTCs.

B coBpemennom AXTOCTPOCHHM C YCYWIKOH # Habyxamuem Go.
PIOTCH NyTeM WU3OMAUNU LpPeBEeCHHBI OT IPDOHUKHOBEHUS B Hee By
rd. B camom cosepuiennoM Brge 310 nabaonaercs y tdanepnr. O,
HEpa NpUHHMaeT HCK/IIOUHTENbHO MaJio BOIBI, TaK Kak KJaeTk
APCBECHHE], YMEeHbIIEHHBE MeTOq0M yeymky go 6—89, 6aaronaps
COBEDLICHHOH H3OMAUUK NOYTH He BNUTHIBAIOT Brary. CnpeccoBay.
HBIH HOROGHBIM 06pasoM NOPHCTHIH MIacTHK TakKe NOYTH He Bny.,
TEiBaeT Boay. Ecau npu o6paborke ApeBecHHbl B Hel coxpaHsiercy|
Coxep:xkanue Baard 6—8%, 1o pame aerom IpH CaMOM CHJBHOY
BO3NEHCTBUY COIHLA apeBecHHA He oABepraercss pagbHelme]
yeymke. [Ipu noHwkenu# Baaxkmoctrd c 6 o 0% mnocaenyiourag
YCYIIKa BOSMOXKHA MPaKTHYECKH MpH Harpese B YCJIOBHSIX O4Yeny
HU3KOM BJIaXKHOCTH BO3AYXA HJIH B CYIUUNBbHOH meyy.

BiaxHocts npeBechun  Moxer ObITH  U3MepeHa JI0CTaTOuHy
TOYHO. B cymuapHoM npubope o6pasmsl HpEBECUHBI B3BEIIHBal0T
Ha TOUHBIX BECaxX, KOTOpble HACTPOGHH Ha HyJb, U Pa3HULY B Mac
€€ TOCIe BEICYNIHBAHHS CUMTHIBAIOT CO IUKAMB KAk conepiKanHe
B1ard. Turpomerpnr Ha ocHose H3MEPeHHS 3JeKTpHYecKoro conpo-
THBJCHHA NDEBECHHBI NAIOT JIHUIb npUbIHKEHHYIO OLEHKY cozep-
’KaHus B Hell Bjary.

Kopobaenue dpesecunn ABIACTCH, KAK MPaBUJIO, CJAENCTBHeN ee
yeywkd. TlTockoabky Tanrenmuaabuas ycamka npu BLICYIHMBaHHH
IOYTH B ABAa pasa Go.blle, 4eM B paguasbHOM HamnpasJeHuy, 0co-

6eHHO cHABHO KOpo6BaATC  pocKH TaHTeHIMA/IBHOH  pacmu/IoBKY
(puc. 62). Takue gocku c lapaleNbHBIMY N1aCTH TOAHYHBIMI
KOJbUAMH M/ IOCTPOHKH AXT HElpHeMJaeMpl.

Cymoctpourenu HCIOIBb3YIOT ROCKH pPagvanbHON pacnu/IoBky ¢
NEPNERAUKYNAPHBIMU  N1ACTH TOAHYHBIMH  KOABUAMH wtH Ke ¢
HaKJIOHHBIMH KOJbUAMH, HO He Gosee uyem Ha 30° g KPOMKe J0CKH.
[Ipu BBIpe3sanum Takux nocok ua 6peBHa, HeCMOTPS Ha crempans
HYIO pa3sMerTky, noayuaworcs G6oJbliHe OTXOXBL. Hecmotps na s,
HEOOXOMUMO NPUAEPKUBATLCS 3TOrO TpeGoBaRuUs, ecau peup uel
O OPAMBIX M/IARKAX, MIAHWHPAX 4 T. 1. JII KJeeHbix (namunm
POBAHHBIX) neTalefl MOXKHO HCHOABL3OBATE peiiky ¢ Hak./JoHOM r0-
AUYHBIX KOJeW K KpoMmke 1o 45°, Tak xak pacnonaras COOTBeTCT
BYIOWHM 06pa3oM pefikH BHYTPH LeTand, MOKHO KOMIIeHCcHpoBaT:
MOBLILIEHHYIO 1e(pOPMALHIO TAKUX peek.

Hocku HabopHo# nany6el ROJXKHB GBITH HEPEMEeHHO pajpHa.lb
HOWl pacmuOBKH ¢ TOAHYHBIMH KO/IbllaMy, pacnoJjaraeMpimy I
BO3MOKHOCTH G/IHIKE K MePHEeHAUKYAAPY K MIACTH. ,

Honeoseunocts, npounocte u naotnocts APEBECUHBI SBJSIOTCS
BAXHBIMH (PaKTOpAMH MR MOCTPOHKH cyanos. Ha OCHOBaHWU D€
8YJbTaTOB HCCIEAOBAHHHA DA3NH4HBIX HHCTHTYTOB M0 AepeBy GblF
YCTQHOBJIEHB! KJACCH AOJATOBEYHOCTH. B CpeaHeeBponelckux ycic
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| cnyxObt B roflax Aas HEKOHCEDBHPOBAHHON APEBeCHHH NDH €€ KOH-
PasneneHHBIME U304y, ¢

IIponoaxurennHocTs CIaYXKOHL, IIpoTROCTs ApeBecHHN

Kaace et
1 - Bonee 25 Ouenb xopolas
2 : 15—25 Xopowas
3 10—15 Cpenusas
4 Menee 10 TMocpencreennas
5 Menee 5 [Inoxas

TpoAO/IKHUTENBHOCTh HCNONB30BAHUS ApPEBECHHE, nonBeeryToHyf
KOHCEpBALWH, KOHEUHO, CyllecTBeHHO GoJabile H nnerxo ysemme_
BaeTCSl MPH XPaHeHHH B BOAE TOIBKO ORMH ce30H. [Ipounoctsb 11;) -
BECHHB B 3aBHCHMOCTH OT €€ NOPOAbl H MNPHJIONKEHHS Harpy KU-
pasiuyHa. CaMylo BBICOKYIO NPOYHOCTb APEBECHHA HMEeT mpH ge:_
CTBHH HarpyskH BIOJIb BOJOKOH. ITpy CKATHH BLO/Ib BOJIOKOH gx ga_
3elL paspyiiaercs yxe B cayyae AeHCTBHA NPHUMEPHO nongsm; e
npsiKeHuH, JOCTUTaeMBIX NPU pa3pyLICHHH ero OT pacTsaxKeHus. }er-
pacTsi;KeHHU Nomepex BOJOKOH 1/16 uyacTh mpoYHOCTH Ha pacTs e
Hie BHOJb BOJOKOH fIBASIETCA KOHTPOJbHBIM 3HAYEHHEM, KOTOpO-,
0JHAKO, MOXeT CHUXKAThCHi MOYTH A0 Hyas. B cayuae cXarus nloo
nepek BOJIOKOH o6pasell paspyulaercs NpH HaOpsKEHHSAX OT X
1o 209% nHanps:KeHH# Ha pas3pblB NPU PACTAKEHHH BAOJb BOJOK -
OTH HanpsXeHHs Ha pa3pbis NOpH CKATHH [ONEPEK BOJOK !
ABNAIOTCA TaKXKe OCHOBOH A/t pacyeTa paspylllaloyX HampsiKe
Hﬂuﬁ;;T:glc‘:feapeBecnﬂm B TaK Ha3HBAeMOM BO3XYIIHO-CYXOM
cocTossHuY (€ BJAXKHOCTBIO oOKoao 15%) HaxomuTcss BO B3auMo-

01-015% 8dons

=Nz

% 45°

>
KL A

Puc. 62. 3aBHCHMOCTL YcaaKu 3arOTOBOK H3 APEBECHHBI OT cn:ggglal
PacnusoBk# 6peBHa (a); nOnYCTHMOE PACIoJOXKeHHe FOIIIOB}?(l))I({CprK-
B fockax OGWHBKH (6) W nadKax OJs Jlauuﬂuposaﬂ;bgmocmcﬁ .
UHH (8). YKa3aHHBle Ha PHCYHKe MpPOUEHTH ycaﬂxﬁo/
CyllKke npeBeCHHH Ha Bo3nyXe ¢ 15Y% miaxHoCTH 10 6%.
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