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BBEOEHHUE

Ha6aonass 3a nonetoM OTHI, JIOAH RABHO 3aMETHJH, YTO,
Aera NPH IOMOIIH B3MaxoB KPBUIBEB, CYLIECTBYET elle APYroH BHI IOJe-
Ta — mnapenue. IITHIH MNJaBHO CKOJIL3AT HAa pPacIVIaCTAHHHIX KPHIBAX,
CIIyCKasich BHH3, HO MOTYT H B3MEIBATh BBePX Ge3 3aTPaThl CBOEH MYCKYJb-
HOR CHJIH, HCHOJIB3YSl [NJIT 3TOTO 3HEPTHIO BOCXOLSIIHX IMOTOKOB BO3AYXa
HJH HepaBHOMepHoOro Berpa. BoJsbiine nTHIB — aAb6aTPOCH, aUCTH, OPJIH
W IpyrHe — YMEIOT YaCAMH BHCETh B BO3[yXe Ha PACIPOCTEPTHIX KPhLIb-
X, He feslas HH eJHHOTO B3MaXa H B TO JXe BDeMs 4acTo 3alupasch Ha
60JIbIIYIO BHICOTY.

[Mnanep ABnsieTca JeTaTeNbHHIM annapaToM, INOAPAXKAIOIHM TAKHM Ia-
PSAMKM NTHUAM. ¥ HEro TakXe HMEIOTCS IIHPOKO PACHpPOCTEPTHE HeNof-
BHXHEIe KPHUIbS, a BCE OCTAJbHBble YaCTH MMEIOT XOPOIIO 06TEKaeMylo BO3-
IyxoM ¢opMy, HANOMHHAIOWYI (OPMBEI NTHIHL

Hcropuueckoe 3HauyeHHe IJIaHEpa 3aKJIOYaercsi B TOM, 4TO B HEM GBUIH
3a/10)KkeHB OCHOBHBIE TDHHUHITHL KOHCTPYKUHH camoJeTa. IlepBele caMode-
TH 6BIJIM NJIaHEpaMH, Ha KOTOPHIX YCTAHABJHBAJCA MOTOP.

InapHEIM OT/IHYHEM IJIaHepa OT caMmoJieTa SIBJSETCsS OTCYTCTBHE Ha IIa-
Hepe nBuratesia. KpoMe Toro, KOHCTPyKuus NJlaHepa mpoute H Jerge. Ot-
CYyTCTBHe MOTOpA pasrpyxaer Hoc. [lis TOro 4toOHl LEHTD TAMKECTH He
oKazalica 6sarojaps 3TOMY CJAHIIKOM IO3aiH, CHIEHLE JIeTIHKa paclhoJa-
raercs 6JuXe K HOCY. YIJNHHEHHe KDHLIBEB, T. €. OTHOIIEHHe pa3Maxa Kphl-
Ja K ero xopae (WHpHHE), nesaeTcsd Takxe GoJblle, 4eM y caMmoJera.

IlnanepusM — OJZUH H3 yBJeEKaTeJbHEIX BHJOB ABHAIMOHHOTO CIOPTA.

C KaX/ABM TOJIOM YBEJHYHBAeTCS CeTh INJIaHEDHBIX KPYXKOB M IIaHep-
Heix craHunit JJOCAA®. Twicsiud MOJIOABIX CIOPTCMEHOB OBJAjeBalOT HC-
KyCcCTBOM 6e3MOTODHOrO TIOJIeTa.

CoBeTCKHe KOHCTDYKTOPH CO3JaJH M CO3Zal0OT DPa3HOOODA3HEE THIH
y4eGHBIX, TPEHHPOBOUHBIX H PEKODHHHIX MJaHepoB. CTPOAT HECTOXKHEE
yue6upe niaHepsl u B Kpyxkax JJOCAAD.,

TMpepsnaraeMasi KHHra W NPefHAa3sHAYeHA NOMOYL MJIAHEPHUCTAM H3YUHMTD
KOHCTDYKUHA IIJIaHEPOB, HX JETHHeE KadecTBa.

I[To mexkoTOpHIM [UIaHEPAM MAaTePHANEl HACTOJIBKO NMOAPOGHEH, YTO IO3BO-
ASIOT ITAHEPHCTAM IOC/]e HeGOMbIIHX MONMOJHHTeNBHEX DaCUeTOB H3TOTO-
BUTL paGoyue 4ePTEXH H CAMOCTOSITEJLHO NOCTPOHTL TIIaHep, BHECS INpH
3TOM YCOBEPIICHCTBOBAHUSA B €r0 KOHCTPYKIHIO. Lo

CKra3aHHOe OTHOCHTCA K IOCTpOfiKe IUIaHepOB MNPOCTeHIIed KOHCTPYK-
nuu, spoge A-1 wan BPO-11.

ITpu waawuuu GJIarONpHSTHHEIX YCJAOBHH JJIsl MOCTPOAKH Gojee CJIOK-
EHX MJ1aHepoB HeOGXONMMO paspaboraTh 3CKH3HHIN [DOEKT, COAEpPKamuil:

KpoMe Io-
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a) KpaTKoe ONHCaHHe KOHCTPYKUHH H OCHOBHBIE NaHHble MJaHepa;
) o6wuit Bug (B Tpex NPOEKUHAX):
B) KOMIIOHOBOUHBIC YEPTEXH Kpblla, (I03e/AXKa ¢ NocaZOYHbIM YCTPOH-
CTBOM U OIlepeHHus;
T) uYepTeXu OCHOBHHIX Y3J0B (KpemjeHHS Kphl/la, ONEPeHus, WaccH H
T. A.);
J) CxeMy yTpaBJeHHS;
e) cxemy o60pyHOBAHHS,
7K) BECOBYIO CBOAKY H LGHTPOBKY NJaHepa;
3) as3poJuHaMH4YecKH# pacueT (B NMepBOM NPHOJIMKEHHH);
H) pacyeT ynpaBJfeMOCTH H ycToiuuBocTH (1o MeTony IlenuHosa);
K) TPHKHIOUHBIH pacueT Ha NPOYHOCTb OCHOBHBIX 3/EMEHTOB IJaHepa.

OCKH3HHI NMPOEKT HOBOTO IUIaHepa CNeAyeT HaNpaBIATh B TexHuye-
ckuit komurer mpu UK TOCAAP CCCP.



OCHOBHBIE 3JIEMEHTbI KOHCTPYKILUH MJAHEPA

[nanep cocrout 3 C/IEAYIOMKHX OCHOBHHEIX YacTeil: KPHIA C OpPraHaMu
TIONIEPEYHOro YNpaBJeHHs — 3JIepoHaMH, (io3e/1:1Ka, HIH (epMb, XBOCTO-
BOr0 OIlepeHUs, YIIPABJCHHSA U TIOCAHOYHOTO yCTpoiicTBa — inaccu {pHc. 1).

Kpnino senserca Baxuelimedi wacTbio mJaHepa, CO3Jalomledl MOIBEM-
HyI0 CH/y, HEOGXOIHMYIO IJA yAeDXKaHHS IIJ1aHepa B BO3LYXeE.

K Kpbuly NpenbsB/AIOTCA CJACAYIOUHE OCHOBHBIE TpeGOBAHHA:

— IoJiyueHHe BLICOKOH MNOXBEMHOH CHJIHL IIPH MaJsoM JoGOBOM COIpo-
THBJ/IEHHH;

— BBICOKAS NPOYHOCTb NPH MaJiOM Bece H JOCTATOYHAS JKECTKOCTh Ha
H3THG ¥ KpYyuYeHHe, rapaHTHpylomlas YCTOHYMBOCTb KpHLIA HPOTHB BuGpa-
IHE # NDOTHE YpPe3MEepPHOTr0 HCKaXKeHUs ero GOopMel; .

~— IIPOETOTa H yAOGCTBO TIPOM3BOACTBA, SKOIMYaTalHH, PeMOHTa H OC-
MOTpa. :

C ToukH 3DeHHs a3DPOAUHAMHUKM HauOosee BHIFOIHBIM SBJISETCH:

— CpefHee PacIOJIOXKEeHHe KPHJa;

— ¢dopMa Kphlia B IJaHe, npubGaHXKawumasca K Gopme sanunca;

— INpuMeHeHHE TipoduJel ¢ GOJBIIOH NMOJBEMHOH CHJOH, MaXblM IIpO-
(HUNBHBEIM CONPOTHBJIEHHEM W MaJEIM HEePEMEelleHHEM IeHTPa NaBJEHHS NpPU
JNOCTATOYHOM OTHOCHTEJBHON TOVIUIHHE Npodu/s, T. €. 60JbIUKM OTHOLIEHH-
eM BBHICOTH Npoduns x xopne (10—18%);

— yMepeHHHH yros monepeysoro V (He GoJee 4°).

Hau6onpiee pacnpocTpaHeHHe HMeeT ONHOJOHIKEPOHHAs KOHCTPYKUHSA
Kpuaa (puc. 2). JlowXepoH, pacno/OXXeHHHH B HanGoJee TOJNCTOH 4acTH
Kpoila (25—35% xopAabl OT NepefHeHl KPOMKH), BOCHDHHEHMaeT H3ruba-
romuli MoMmeHT. IlepenHsss yacTh Kpblia, BHINOJHeHHast B BHAE KOPOOKH
niau TpyGH, COMPOTHBJSETCS CKPY4HBaHMIO. IIpHMepOM HBYXJIOHKEPOHHBIX
KPBHLJIEEB MOTYT CJYKUTh KPBUIbS MJaHepoB A-1 (cM. puc. 16) u A-2 (oM.
puc. 33). -

C uenplo yBeJNHYEHHS NOLBEMHONA CHAH KpEHA (IPH NMapeHHH HJIH AJS
o6JieryeHHst B3JeTa) Ha KpHJIe MJaHepa YCTAHABJIMBAIOTCA 3aKPHUIKH,
npeacrasasiomue co6ofl OTKJIOHAIOUIMECS BHH3 MOBEPXHOCTH HA 3ajHell
KPOMKe UEHTpAaJrHOH YacTH KpHLIa.

Jns yMeHbUIEHHS MOABEMHOH CHJIBl H YBEJHYeHHS YIVIa NJIaHHPOBAHHS
Npu# MOCagxe YCTAHABJIMBAIOTCA HHTEPUENTOpPH, pacmojaraeMble Ha BEpX-
Hell WM Ha oGeHX IOBEPXHOCTAX Kphla GJHXKe K NepefHell €ro KPOMKe.

dro3ennx, uan pepMa, npencrasiser co6oH KOpnyc njaaHepa, COeAHHsI0-
WHE B OfHO leJIoe BCe 4acTH IaHepa. B ¢iosesndxe pasmemlaloTcss 3KH-
nax nAaHepa, ynpasJeHue u o60pynoBanue. B ciyuae nmpHMeHEHHs BMeCTO
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Puc 1 ¥Ycrpoicrgo naanepa

(rosensxa IIOCKOR (epMbl MECTO MHJOTA 3aKPHBAeTCS JIETKAM ofTe-
KareJeM, obpasyiowuM Ka6uvy ¥ GanaHCHPHOro NaaHepa (IO3easK Mo-
JeT OTCYTCTBOBATh, TAK KaK INHJOT AEPKHTCS OOBIYHO Ha JOKTAX WJIH CH-
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AOINEPOH

Puc 2 Konctpyxyus Kpetaa naarepa

JHT BepXOM Ha JiAMKe B BhIpe3e KpPBla, IPHYEM HOTH €ro BHCAT B BO3AY-
xe (puc 3)

XBocTOBOE OnMepeHHe pasienseTcd Ha rOpH3OHTANBbHOE H BepPTHKAJNbHOE
[lepBoe cocrouT H3 crabuAu3aTOPa ¥ PYJsS BEICOTH, BTOPOE — H3 KHJIS U
py/ia HampasJeHuss XBOCTOBOE ONepeHHe CJYKHT AJs YPaBHOBELIWBAHUS
CuJI, NeHCTBYIOUINX Ha IJIaHep B lojere, AJSA COOOUIEHHS eMY YCTOHYHBOCTH
H ynpaBJieHHs IJIaHepOM

Crabuniu3aTop u KuJb 3aKpeIVICHE Ha ILIaHepe HEMOJBHKHO H mpupa-
10T eMy NpPOAOJbHYI0 U IYTeBYX YCTOHYHBOCTb, OHH ABTOMATHUYECKH BOC-
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Puc. 3. Barancupnewt naanep «/leTaioujee Kpoiaoy

CTaHAB/JMBAIOT DEXHM IoJieTa B CJlyyae ero HapyUIeHHs, HalpuMep IpH
fIOpHIBE BeTpa.

Pysiy BHCOTH, HanpaBfeHHs ¥ 5/€POHH CIYKAT A8 UIMEHSHUS TOJIO-
JKeHHS MJ1aHepa B BO3JAYyXe, HJIH, KaK TOBOPAT, AJf H3MEHEHH DelXKHMa fio-
JIe€Ta, T. e. ABJAITCA OPraHaMH YIpPaB/eHHsS TJIaHEPOM.

Pyaip BHCOTHI CTYKHT 1711 H3MEHEHUS YIV1a aTaKH H HCKPHBJICHUA TPaeK-
TOPHH BBEPX HJIM BHH3, T. €. AJs yNpaBJeHHuA MJAaHepOM B MpPOJOJLHOM Ha-
npasieHuH. IIpH OTKJIOHeHUM pyJsl BHICOTHL BBEepPX BCTPEUHBIH BO3Lyu-
HBIH NOTOK 6GyleT AAaBHTb Ha HEro BHH3, XBOCT OIYCTHTCS, YroJ aTake
Kphl1a BO3pacTreT, MOABEMHAS CHJIA KPBLIA TOXE BO3DACTET H UCKPHUBHT
TPaeKTOpHIO NoJieTa NiaHepa Keepxy. [1py OTKNOHEHUH PyJs BHICOTH BHH3
[IPOHCXOIHUT 06paTHOE ABJIEHHE, T. €, TDAEKTODHUS OJIeTa HCKPHBUTCA KHH3Y.

Pyan HampaBneHHWs npenHasHadeH AJf NOBOpOTa IaHepa BIPaBo
uau Baeso. Ero meifictBue cxomno ¢ AefictBHeM pyns Jopku. [Ipu orkiaone-
HHH DYJIsl BOPABO BO3AYHIHHE CHJBl KaBSIT Ha HETO H OTKJOHAIOT XBOCT
BJIEBO, 3aCTaBJSAS HOC NJlaHepa TOBOPAaYHBaTh BINPABO, H HA06OPOT.

DyepoHbl cayXKat JJ5 CO3RAHMSA KpeHa, HeoGX0JHMOro NPH BHIIOJHEHHH
pa3sBoOpoTOB M AJIs BHBOAA IJaHepa u3 KpeHa. IIpH OTKJOHeHHHM, HalpH-
Mep, NpPaBoOTO 3JEPOHA BBepx, a JIEBOTO — BHH3 IJIaHEP MOJydYaeT KpeH
BNpaBo. B Ty ke CTOpOHY OTKJIOHSEeTCS NMOAbeMHAst CHJIAa KphJIA H HCKPHB-
JsieT TPAaeKTOPHIO BOPABO.

TpHMMepHl IIpeACTaBAAIT COO00f HeGOJbIIHE MOBEPXHOCTH, YCTaHABJIH-
BaeMule Ha 3aJHell KpOMKe pysnefi u 3JepoHoB. Ha nunanepe o6uuHO
TPUMMED CTABHUTCA TOJbLKO Ha PyJe BBICOTH AJIs CHATHS HArpy3KH C PY4KH
ynpae/leHHs Ha JIOGOM peXuMe MNoJeTa.

Bonbluue Harpy3k# Ha pydyKy YIpaBjleHHs, YTOMJIAIOINHE MHJAOTA B
IJIATENbHOM [OJIeTe, MOTYT BO3HUKHYTbL NPH CJAENYIOLHX OGCTOATENbLCTBAX:

1.Ilpu nosetrena Goabmoft ckopocTH. Iloner ¢c 6oapmoi
CKOPOCTBIO MOXeT GEITh NJIHTEJNbHBIM NpH GYKCHDOBKe IJIaHepa CaMOJIEeTOM.
B stoM ciyuae miaHep MOXKeT NOJY4YHTb OOJIbLIOH NMPHPOCT MOABEMHOMH
CHJIBI, KOTOPAs, KaK H3BECTHO M3 a3POJHMHAMHKH, IPONOPUHOHAJbHA KBaA-
paty ckopoctd moJera. Uro6nl He YBeJHYHBATHL HOPMaJbHOE MpeBHIlICHHE
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nJaHepa Hal CAMOJIeTOM H He HOpBaTh GYKCHPHHIE TpOC, NMHJAOT BHHYXJeH
Bce BpéMst OTXMMaTh pyuky oT ce6sa. Ecau GykcHpoBouHHE 3aMOK Ha mAa-
Hepe pacmoJOMeH CJIUMIKOM HH3KO, TAK YTO CHJIAa THATH OT TPOCA MPOXOLUT
HHXKe LEeHTpa TSXKECTH IJaHepa, TO NOCJENHHH CTPeMHTCH eme 6oJjblue
YBEJIHUHTb CBOH yroJl aTakH, H OTXHMAaTb PyuUKy HEOGXOMHMO elle CHJIbHee.
2 [Ipu nmoneTe ¢ OYEeHb NMepefHEeN LEeHTPOBKOH IluioT
Ha OJHOMECTHOM IJIaHepe H MePefHHH MUJIOT HA [ABYXMECTHOM IaHepe
Cmadumtzamop ToUmMMED DImAnoKIEm
Lyne, 8 odpammyrd Cmopony

;%ﬁ;ﬁ%?
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Puc. 4. Pabora Tpummepa
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pasMellleHbl BEpefH HEHTPa TAXKecTH Bec muioTa ¢ mapawioToM ypasHO-
BEIIMBAeT BEC XBOCTa IJaHepa B TOM CJyuae, eCJH OH PaBeH BeCy, NPHHA-
Tomy B pacuere (804-10 xe).

[lpencraBuM.ceGe, 4To Bec IOUJOTAa ¢ napamootoM paBed 100 k2. B
3TOM CJlydae HeHTP TSXKEeCTH NepeMecTHTCS Buepefl, HOC MJIaHepa Oyner me-
peBellHBaTh H NJIaHep GyneT «BHCeThb HA Dyuke», T. e, MHUJIOT JOKeH Gy-
IeT AePXaTh PYUKY B TeueHHEe BCEro NnoJieTa, CHJIbHO NDHTATHBas ee K cebe.

Ipuruun peficTeus TpHMMepa, CHHUMAIOLIEr0 YCHJIHE Ha pYuKe, siceH
u3 puc. 4. ITpeanosoxuM, uTo NJaaHep KaGpupyeT (T. e. CTpEMHTCS TIOXHATH
Hoc); uToOH BOCIPENATCTBOBATH 3TOMY, PYJb BHICOTH ONyLIeH BHH3, KaK
noxa3aHo Ha npaBoM pHcyHKe OTkJoHeHHHE B OGpaTHYIO CTOPOHY TPHM-
Mep Toj AeHCTBUEM BO3AYLIHOTO NMOTOKA NMOMOTAeT pyJIO OCTaBaThCd B
ONYLICHHOM TOJIOXKEHHH H yMeHbIaeT TeM CaMHM HArpy3Ky Ha pyduke yn-
paBJieHHs.

YnpasiaeHue MmiaHepOM TORpAa3fesiieTCs Ha OCHOBHOE M BCIIOMOTAaTeNlb
Hoe OcHOBHOe ympaBJieHHe COCTOHT H3 yIpaBJeHHS pPYyJeM BRICOTH H 3Je-
poHaMu (PyYHOTO YIpPaBJEHHS) W YNpaBJeBHs pyJeM HampaslieHus (HOXK-
HOTO ylpaBneHHsi) BcmomoraTenpHoe ynpaBieHue COCTOMT M3  yIpaBJje-
HES LIUTKAMHM WJIH 3aKDEIKAMH, HHTePUENTOPaMM, TPHUMMepaMH, GYKCHp-
HEIM 33MKOM H 32MKOM CaMOIyCKa.

TIpuHUKIHAJLHAS CXEMa OCHOBHOIO YIpaBJeHHA NMOKas3aHa Ha pHC D.
Pyyka ynpaB/eHus CBfi3aHa C Py/eM BHICOTH M 3/epDOHAMH Tak, 4TO NpH

Pyns sercomer By
B A i

-~ " ________
Tpocs k
PYare HANpasnenls
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M - - T NASdamu yrpasrerus
TynEM HANPaESENUA

Puc 5 Cxema ynpasaenus nianepom i



OTRJASHENHH DYIKH NHJIOTOM Ha cé6s pyJb BHCOTH NMORHHMaetcd, 3acTds-
JSS TeM CaMuM TiiaHep HCRpRBHTL €Bol0 TPAEKTODHW BBepx. Ilpn naue
PY4KH OT ce0s Py/b BLICOTHI ONYCTHTCH, XBOCT I1aHepa INORHHMETCS M
IJlaHep HCKPHBHT TPAeKTOPHIO BHH3, .

[IpH OTK/IOHEeHHH PYYKH BIPABO JIEBHH 3JIEPOH OIYCTHTCH BHU3. a Ipa-
BHI NOAHEMeTCH BEEPX, B pe3yJbTate Yero NOABEMHAS CHJIA JIEBOro 1I0-
JYKDBELTA BO3DACTET, @ IIPABOr0 YMEHLIUHTCS. DTO 3aCTABUT IIaHEp HaKpe-
HATBCS BIpaso. Eciu nuaOT XacT pyuKky BJIEBO, TO IFPOM3OiIeT oGpaTHoe
SIBJICHHE H IJIaHeép HAKPEHHTCS BJEBO.

VYnpapnenne pyJieM HampaB/JIeHHs OCYIIECTBJISETCS HOXHBIMH 4 Iexasi-
Mu. IlpH oTXKHMe NpaBofl Mefaay PyJb HAaNpaBJEHHUSA OTKJIOHHTCS BNPABO M
nidmep 3aBepHeT BnpaBo. Ecim «AacT JieBYIO HOTY» TO IJIaHep MNOBEPHET
BJIEBO.

CrnefyeT OTMETHTb, YTO HalpaBJIeHHe OTKJOHEHHs MJaHepa COBMaleT C
HanpasJeHHeM OTKJIOHEHHSI PYYKH: DYYyKa BnpaBo — KpeH BIpPaBo, pyuka
oT ce6f¢ — nuaHep omyckaer Hoc. Ho OTK/IOHeHHe MeRasH naeT NMPOTHRO-
TIOJIOJKHOE OTKJIOHEHHE IJIaHepa: ABHXKEHHe NPaBOR nefasd Brepel BbI3H-
BaeT OTCTaBAaHHE NPaBOFO KPHJIA.

B noJiere npuxomuTes neficTROBaTh ONHOBPEMEHHO HECKOJBKUMH opra-
HaM¥t yfipaBJieHus.

Bcnomorateasnoe ynpaBiieHHe 0 KOHCTPYKIHM M HO IpHHIHNY paGo
THl CXOAHO C OCHOBHHIM yNpaBJjeHMeM. 3aKpHIJIKH, HHTEDUENTOPhI, TPHMMe-
pH TPHBOAATCA B ABHXEHHE IIPH MOMOLIM DHYAroB (pydeK), PacloJIOKeH-
HBEIX Ha jeBoM 6opTy diosensuka. Pyuku ynpasieHnss GYKCHPOBOUHEIM 3aM-
KOM M 32MKOM CaMONycKa YCTaHaBJHBAIOTCH Ha NPUGOPHEIX AOCKax HJH
B6nu3M pyuku ynpaejeHus. OcrasnbHoe ynpapjeHHe COCTOMT M3 KadaJlok,
POJIHKOB, TAT H TPOCOBOH IPOBONKH, 3aKJIOUEHHOR YaCTHYHO B GOyNEHOB-
CKyI0 000JI04KY.

HanpapneHne IBHKEHHS PydeK yNpaBJieHHs 3aKPHJIKAMH H HHTepIHen-
TOpaMH COBIIAfaeT C HaNpaBJeHHeM JBHUXEHHS IJaBHOH pPYUKH, T. € [
YMEHbIUEHHST CKOPOCTH KaXAYI0 PYYKY HYXKHO NMOTAHYTH «HA ce6s»; NPH 3TOM
HHTEPHENTOPH OTKPHIBAIOTCS, @ 3AKPLUIKH OMyCKaloTCH.

flocapoanoe ycTpoficTBO COCTOHT OORIYHO W3 JIBIKH, NpelacTasisiomedl
Co6oil HepeBRHHHIH OpYyCOK, OKOBAaHHHIA JHCTOBO#l cTanbio. JipKa HMeeT
PE3HHOBYIO HJIM NPYXHHHYIO aMopTH3aimio. KpoMe JIBDKH, COBpeMeHHEIE
nnapgepr CHaGXKAalOTCS TAKXKe KOJECHBIM IIACCH, COCTOSIUHM GoJiblielr ya-
CTbIO H3 OJHOrO KoJieca, pacnosiaraeMoro nosaiu Jubku. Haauune KoJseca
oyeHy ob6Jseryaer BaJieT NMJaHepa M €ro NepeBO3KY M BEPOSITHO CTaHeT 06s-
3aTeJIbHHIM NMOYTH /ISl BCEX IJaHepoB. [1MaHepHl ¢ BHICOKHM a’pORMHAMH-
UYeCKHM KayecTBOM CHAGXKalOTCS YOHPAIOUHMCH B IOJeTe KOJNecoM HJH 06-
X0aATCA CoBceM 6e3 miaccu (cM. omMcanust nuadepos A-11 w A-9). Tlocaxn-
Ka TPH 3TOM IIDOH3BOAUTCS HENOCPEACTBEHHO Ha HHXKHIOI YCHJICHHYIO
qacth ¢loseaska. [TnaHepsl 3Toro THHa cHaGKawTCA TeNeXKKAMH Jsf Te-
PEBO3KH; MHOTHA TeJIeXKKH COPACHBAIOTCA JHWb [IOC/TE B3JeETa.

B xBocToBo# wactn ¢ro3eNsixka yCTaHaBJIHBAETCS KOCTHLIb C PE3HHOBO
HJIH PeccOpHOH aMopTu3auueil.

OGopy/oBanHe njaHepoB, 3a HCKMOYeHHeM MJI2HEPOB NePBOHAUYaJbHO-
ro o6yueHusl, COCTOHT H3 KOMILJIEKTa 43pOHaBHTaUHOHHLIX NPHOOPOB. DJeK-
TpooGopynoBaHue, BKAYAaWIIee B ce6s nocagounyio bapy, XBocToBOH H
6opTOBLIE OrHH, JaMINbl NOACBeTa NPUOOPHOH HOCKH M .APYroe, yCTaHaBJH-
BaeTca Ha INlaHepax, NpejHa3HAUeHHBIX MJIS HOYHEIX II0JIeTOB. 3a4acTylo
niaaHeps CHAaGXAalOT TIPHeMHOR, a HHONAA H fepefalomed pafgHoCTaHuHed.
Jlns BHICOTHHIX IIOJIETOB YCTaHABJHBAIOT KHC/IOPOMHOe oGopyrosaHue. Ha
ABYXMECTHHIX IJIaHEepax WHOTAA YCTAHABJHMBAIOT 000pynoBaHue AJs ofyde-
HHSl CJIETIBIM IIOJIETaM, CeCTOAIEe M3 CABHKHOIO KOJNaKa H/AH 33HABECOK.

Kaxauf nyanep-napuTens NOJMXKEH OHITL CHAOXeH OaraxHUKOM HJIH
60pTOBON CyMKOj aas: QoOpMyJspa KapT, BhIMNENOB, §OprHaiika, anTeuku
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u T. 1. Hasemuoe oGopynoBamue cocrout u3 TeJIEXKKH, 4YeXJIOB, J0ICTaBOK,
IBAPTOBOYHBIX TPOCOB, CTPYOUHH /IS 3aKpeNieHus pyjed ® T. I

MOJIET MJIAHEPA

Kak Moxer B3;ieraTb m fepxarThcsi B BO3LYXe AaNmapar, He HMeOMH
MoTopa?

CywecTsyoT cnenyouue cnoco6s B3JjeTa NaaHepa:

1. 3anyck pe3HHOBHM WIHYPOBHIM aMODTH3aTOPOM, NMDH KOTOPOM ILIA-
Hep KaK 6nl BHICTpeIHBAETCA U3 GOJBIUOH DE3HHOBOH pPOraTKH.

2. Baster ¢ nmoMoubio JieGeskH, Ha GapabaH KOTOpoil HaMaTkIBaeTcs
TPOC, NMPHKpPeIVIEHHHE K IJIaHepy (aBTocTapT, TpPaKTOPOCTApT, 3JEKTpO-
CTapT H T. I.); cnoco6 HAaNOMHHAET 3aNyCK BO3AYIUIHOTO 3Mesl.

3. Crapr ¢ noMomsio caMoseTa-6yKCHpOBIIMKA.,

Bo Bpems 3amycka IJiaHep MPHOGpPETAeT CKOPOCTH 33 CYeT THATH aMop-
TH3aTopa uWaH Tpoca. [locie mpexpauieHus neficTBUA 5TOR TSTH, YTOGH He -
MOTepsITh CKOPOCTH H HE YNacTb, MHJIOT AOJKEH ONYCTHTL HEMHOr0 HOC
nnaHepa. Ilog neficTBHEM CHJIH TAXKECTH IIaHED HAYHET CHYCKaThCA H
CKOJIb3UTh N0 HAKJOHHOH TPAeKTOPHH BHH3, He TEpsia CKOPOCTH,

PaccMorpum cHJEBL, AeHACTBYIOIIWE HAa NJaHEpP NPH TaKOM CKOJB3SIEM
(nnanupylomeM) rnoJiere B CNOKOHHOM BO3AyXe IO NPAMOA TPAaeKTOPHH ¢
HOCTOSIHHOH cKopocThio (puc. 6).

Ha nnamep neficTByeT ABa pORa CHJI: CHJH TAXKECTH M CHJH JIABJIEHHS
Bo3yxa. PaBHomeiicTBylomas G CHM TAKECTH NPOXOAUT uyepe3 LUEHTD TH-
Kectd C njaHepa ¥ HanpaBJeHa BepTHKAJbHO BHH3, Kak H3BecTHO H3 Me-
XaHHWKH, [JS BO3MOXKHOCTH IPSIMOJHHERHOTO M PaBHOMEPHOIO HABHIKEHHS
Heo6X0JHUMO PaBHOBECHE CHJ, T. €. HEOGXOMHMO, YTOGH paBHOAeHCTBYIOM AN
R cun mamieHus Bo3oyXa MPOXoJHJa TakxkKe uepes Touky C M GHlIa paBHa
H IpAMO MpoTHBONMOAOKHA cule (. PasjoxuM KaXaylo u3 3THX CHI Ha
ABe CHJIB, HampaBJeHHBE [0 TPAaeKTOPHH M NepHeHAHKYJIApHO K Hell. Cu-
na Y, HanpaBieHHas MepNeHAUKYJ/SPHO K IYTH, HAa3hBaeTcs NOABEMHOH
cuio#, cuia Q, HampaBJeHHAs 1O NYTH TWPOTHB JABHXKEHHS, — JIOOOBLIM CO-
noprusaenueM, Caaratomue cuint G—ewnnl Gyu G,—paBHble N0 BeJTHUHHE H
IPOTHBOMOJIOKHE cus1aM Y u Q. PaccMOTpHM STH deThipe CHJIBL

[Monbemuas cuia Y yxe He paBHa cuie TskectH G, Kak 510 GBUIO nmpH
B3JleTe, a MeHblie ee, OHa ypaBHOBemMBaeT TOJBKO ciaratowyio G, CHIB
TAXKECTH. IlnaHep, cJ1eOBATEJNLHO, Y¥Ke HE MOXKeT NepXKAaThCsl B BO3JAYXe,
He Tepsis BHICOTH, H Gyler cmy-
ckartnest, Cuna G, sBJISIeTCA CH-
JIoH, HampasJeHHOH IO MyTH Io-
qera. OHa 3aMeHsieT CHJY TATH
H coofliaer nJjaHepy CKOpOCTb,
Heo6xoauMylo ans mojera. Jlas
IOSIBJIEHHST 3TOH CHJH He06Xo-
IHM HAaKJOH TPaeKTOPHH.

Hrak, nnasep He MoXer ca-
MocTosTe bHO (nomo6HO camo-
JeTy)  JleTeTh TOPH3OHTAJbHO
HIH HabupaTh BHICOTY, He Tepas
ckopoctu. OAHAKO NPH HEKOTO-
PHIX METEOpPOJIOTHYECKHX YCJIO-
BHAX MJIAaHED MOXET He TOJBKO
JeTaTh TOPH3OHTANLHO, HO H
IOXHHMATECA Ha BHICOTY He-
CKOJILKMX THICSY METpOB, Jep-
XKAaThCsl B BO3MYyXe MAECATKH ua-
Puc. 6. Haanupyromud noser naanepa COB H INPOJETaTb MHOTHE COTHH
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KusomeTpoB. Takoir floJieT, BO BpeMs KOTOPOrO ILIaHep, He TepsAs CKOPo-
CTH, JICTHT TOPH30HTAJbHO HJH HaGHpaeT BHICOTY, Ha3hIBAETCS MapsiLIUM I1O-
JeToM, Wiu mapeHueM. [lapAinHi mosieT eCTbh TOT Xe INIAHHPYIOWHA movler,
HO TOJBLKO B BOCXOAALISM MOTOKE, BePTHKAJAbHAS CKOPOCTb KOTOPOro pas-
Ha WJH TIpeBLIIAET CKOPOCThb CHIIKEHHS MiaHepa. ’

Bocxonsmue moTOKH ofpasyioTcs y CKJIOHOB rop (NOTOKH O6TeKauus).
OHU BO3HHKAIOT TaKKe BOJIGACTBHE HEPAaBHOMEDHOTO HATDEBAHUS 3eMHON
MIOBEPXHOCTH (TEIVIOBEIE HMJIH TEPMHUUECKHE TIOTOKH) ¥ 06Pa3YIOTCH BCJEACT-
BHE HHBIX NHHAMHUECKHX sinvieHu#t B aTtMoctepe. [IpusnakoM Bocxomsimero
IOTOKa YacCTo CIYXAaT KyuéBhle H ApyrHe objaxa, 06pa3yioumuecs BCICICT-
BHE KOHJEeHCAalHH BOASHOrO napa IPH ero NnogbeMe B XOJOMHEIH cJofi ar-
Mocdheprl. ITa KOHAEHCALHs OCBOGOXKHAET CKPHTYIO TEINIOTY fapoo6paso-
BAHHN H MaeT JOMOJHUTENbHbI IIOZOTPEB BO3AYXa, YTO OGEMHO YCHIHBAaeT
«mojcachBalouee AeficTBrHe» o6saKa.

KJIACCHOHUKALLUA NJAHEPOB

Bece nnanepst 3a py6exoM yCIOBHO MoApa3AesioT HA ABa THIAa B 3aBH-
CHMOCTH OT HCTOYHHKOB 3HEDruHH, KOTODLIMH OHH MOJb3YIOTCA NPH MoJere:

— CKOJMb3SIHe MJaHEPH, KOTODble MOI'YT TOJbKO CKOJb3UTH
BHH3 (MJIaHHPOBAThH), HCMOJL3YS CBOIO NMOTEHUUAIbHYIO SHEPrHIO (3HEPTHIO
NOJIOXKEHUS ) ; .

— napsulde MJaHepPH, KHCNOJb3YIOUWIHEe SHEPTHIO BO3AYIUHEIX TO-
TOKOB M CIOCOGHEIE COBEpIIaTh mapsilliye MOJIETHI.

Y Hac Takoe pasjesieHHe W CaMa TEPMHHOJOTHS Temepb He MPHHSTHI,
TaK KaK MEXAY STHMH HBYMf THIIAMA HET pe3koit pasHHubl. CKoJb3dluiue
IJIaHepHl, HMeloliue GOJIBIIYI0 CKOPOCTh CHHXKEHHS, TaKXKe CHNOCOGHH Ma-
PHTL OPM AOCTATOYHO MOUIHOM BOCXOMAAIIEM MOTOKe. PacCMOTPHM KJacCH-
(QUKaNHIO MJIAHEPOB IO JPYTHM INpH3HAKaM,

I. Tlo Ha3HayeHHIO:

A. VueGHEle — A/ NEPBOHAYAJLHOrO OGyYeHHs.

B. TpenupoBouHEHe — IJIS TPEHHUPOBKH JIHI, YXKe YMEIOMIMX JIeTaTb.

B. Pexopanbie — /% JOCTHKEHHA TOTO HJIH HHOTO pexkopla.

T. DKkcnepumenTtaJpible — [LJs HCCICLOBAHHS HOBHIX CXeM H  YCT-
po#icTs, HOBOrO 06OpPYHOBAHHA M MaTepHaJoB, CIOCOGOB B3JeTa M T. M.

II. Mo uncay MecT:

A. OpHOoMecCTHHIE. 5

B. JIByxMecTHRe — GOJblIed 4acTbIO C NBOHHBIM YNpaBJCHHEM.

B. MsuoromectHule.

11, Mo ocHoBHOMY MarepHaly HOCTPOHKH:

A. IlepepsiHHEbIE,

B. CMemanunie (06HYHO ¢ TPyG4aTeIM CBapHBIM (IlO3eJIsKEM M gepe-
BSHHBHIM KDHUJIOM U ONepeHHeM).

B. LlenbHOMeTaJMIHYECKKE.,

1V. Ilo KOHCTpYKIHH:

A. Ilo xoHCTPYKIMHM KOpmyca:

1. BesposenskHble — y GalaHCHPHBIX MmiaHepos (cM. puc. 3).

2. depMeHHble — MPHMEHAWTCA OGHUHO A yu4eGHBIX NJIAHEPOB.

3. dwo3zensxuble — Hau6oJee pPacnpocTpaHEHHAs KOHCTPYKLHA.

4, DecxBocThle — THI, PeAKO NpHMEHSEMBIE,

B. Tlo cxeme xphbina:

1. [To cnoco6y KpenieHHSA KPHIbEB:

a) ¢ nofKocaMHM — HIKHEMH WJH (PelK0) BepXHHMH,

6) ¢ pacyaJkaMH — NPOBOJNOYHEIMH HJ/H JIEHTOUHBIMH;

B) cBOGONHOHECYllHe — CaMBI PACIpOCTPaHEHHBIH THIL

IlepBrie mBa TuUmA KpemJieHHA Kpblia ynoTpebJfOTCS B KOHCTPYKUHSAX
yueOGHBIX NJaHEPOB.
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raneg - huskonnak ¢ fperson muna ., eihy”

Puc. 7. Pacnoaosxenue Kpbiag y HU3KOnAaxa

2. [lo pacrnosoxeHHI0 Kphlia: -

a) napaco/ibHbEle — KDPBUIO NOMEHIAeTCs Ha cTofikax HJIM NOAKOCaX Haj
pro3ensKeM;

6) BHICOKOKDGLLIBIe — KpBHUJIO DACMOJIOXKEHO Y BepxHero Kpas ¢rosend-
Ka HJH HEeMoCPeJCTBEHHO Hal HUM,

B) CpelHeKphUIbe — KPHUIbS YKPENJEHH Y CePeIHHE BHICOTH (ro3ess-
xa;

I) HH3KOKPHUIHIE — KDHUIbS DacloJiOKeHH Yy HHIXHero kxpas ¢iose-
JsiKa.

CxeMa «a» npHMeHseTCs HHOTAAa y ABYXMECTHHIX mJjaHepoB. CxeMmH
«6» ¥ «B» fABJAIOTCA CaMBIMH DacnpOCTPAHEHHBIMH CpPEAH TPEHHPOBOUHAIX
M DEKOpAHHX MaHepos. CxeMa «r» NpUMeHsETCS PejKo, TAK KaK HH3Koe
pacrio/ioXeHne RpHJAa HeyJOGHO IIpH NocajKe; B 3TOM Clydae KpHJIbAM
naipor 6oMbioé nornepeynoe V miu npuzaiot Gopmy «uafiku» (puc. 7).

TPEBOBAHHA K KOHCTPYKILHH NIJIAHEPOB

K nianepy B 3aBHCHMOCTH OT HasHaueHHs NpeXbABJAseTcs Pax TpeGo-
BaHHfl — K ero JETHHM M 3KCIIYaTAUWOHHHM JaHHHM H TpodrocTH. KoH-
CTDYKUMS Ka)KJOTro IJIaHEpa NpH BO3MOXHOH MPOCTOTE H AEIeBH3HE N0JIK-
Ha 06/1af1aTh MHHHMAJbHKM BECOM.

I/ist nosiyueHHs: BOSMOXHO MaJIOFO Bec8 HeOGXOAHMO, 4TOOH:

— BCe YaCTH IJIaHepa, BOCNPHHHUMAIOLIHE YCHJHS, OBIH IOJHOCTBIO
HarpyxeHH, a HepafoTamllie 4acTH — MaKCHMaJbHO OGJIETr4eHHl;

— NpHMEHSieMBle MaTepHa/JH HMeNIH MaJbi yJejbHHHA Bec npu 6oJb-
1o TIPOYHOCTH, @ MaTepHaJH ¢ GOJbIIHM YyAeJbHHM BecoM (crajn) 06-
Jlaja/¥ O4eHb BHICOKOH NPOUHOCTLIO;

— He OBLJIO M3JHIIHET0 3anaca NMPOYHOCTH, NMPHBOASALIETO K HEpeTdxe-
JIEHHIO KOHCTPYKIIHH.

PaccMorpum TexHHYeckue TpeGOBaHHS, IpelbABJsSeMHe K OLHOMECT-
HBHIM W JBYXMECTHHIM IJIaHEepaM Das3JHYHOrO HA3HAYEHHS.

YyeGHbIi OJHOMECTHBIH MJaHep NePBOHAYANLHOr0 OGYyYeHHS npelHas-
HaueH AJS NEePBOHAYAJbHOro OGY4EHHS HOJIeTaM INpH INOMOIIH PEe3HHOBOTO
aMOpTH3aTOpa WJIH HA3eMHOTO MEXaHH3HpOBaHHOrO crapra. I[liarep moa-
JKEH HCIO/Mb30BaThCH TMIaBHEIM 0GpPa3soM B MNIaHEpHHIX KPYyXKKax M Ha Iia-
HepHLIX cTaHuHsAX. [IporpamMma nepBOHa4a/bHOTO OGY4eHHs, NOMHMO TEO-
peTHuecKoif MONroTOBKH, BKJW4YaeT pafoTy ¢ IJIaHepOM, HaulHas ¢ GanaH-
CHDOBKH Ha 3eMJe NpH YCTaHOBKe ITaHepa HOCOM NPOTHB BETPa Ha cle-
H¥aJLHOM INTHpEe M KOHYas NojeTaMu ¢ passoporaMu Ha 90°

Has ycnemHoro oGyueHHs HEOGXOAHMO NpPeXBABHTb K KOHCTDYKUUK
NJaHepa cJefyloulHe TpeGOBAHHSA:

— 6e30nacHOCTL noJieTa,

— NPOCTOTY yNpaBJieHHs,;
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— Maqyi pec;

— Yno6¢TBO frpaacnqpraposxx,

— BCTPOTY cGOPKH H DA3GOPKH;

— MaJyl CTOHMOCTbL IIaHepa.

BesonachocTr fo/eTa obecnedHBaeTcd NPOIHOCTHIO, XOPQIUEH YCTOHuH-
BOCTBHIO, NMOCAYIUHECTBIO WJiaHepa PYJasM Ha BCeX PEXHMax noJjera, oOT-
CYTCTBHEM TEHAEHIHH K CAMOTDOH3BOJLHOMY CKOJILKEHHI) HA KPHIJIO H Iie-
pexony B wmromnop. Kpome Toro, :esaTesibHo, YTQOH OHIM  3aTPYAHEHH
BBOJ TJIaHepa B HHKHDPOBAHHe U «Hepeaupw», T. €. YBEJHUEHHE YT/a aTakH,
Tepexoasliee 3aTeM B CBAaJMBaHHe Ha HOC; eI XK€ NepelHp NOJydaencd,
TO NPOBAJMBaHHe HE JO/KHO HOCHTL De3KHH XapakTep. YUYeHHK MOJ/IKEH
OBITH TaKKe XOPOlo 3allMIeH OT YAApoB B clydae aBapuiHof
NOCAAKH.

Ipocrora ynpaBieHHs] COCTOHT B TOM, YTO HJaHep He JAONKeH OHTH
CHIDKOM BAJBIM W B OCOGEHHOCTH H3JIHUIHE YYTKUM K OTKJIOHEHHIO pyieh
# 2jiepoHoB. Bsisipit B ynpaBaenun nnaHep tpe6yer OT yueHHKa GOJBIIHX
JBHXEHHH DY4KOH, a UyTKHH, Hao60por, 6yIeT cHJIbHO pearHpoBaTh Ha Ma-
JieHlIve  IBHXKEHHS QPraHOB YHpAaBJEHHA H TaKHM 006pa3oM  yCHJHBATh
omH6KH B ynpasieHHH. KpoMe Toro, Heo6XOZHMO HTOGH YYeHHK HMed
nepes COG0H OPHEHTHD, [IOKA3HBAIOIKH NOJAOXKEHHE MJIaHEPa OTHOCHTE/LHO
ropu3oHTa. TakUM ODHEHTHPOM MOXKET CIYXUTb BepXHHH 06BOJX HOCa KabH-
HH, Tpy6Ka yKaszarTesas CKODPOCTH HJH Ja)e CHELHAJAbHO MOCTaBJeHHas
peiika, napaJyensHasi ocu ¢iosenska. Boabuas ckopocTs moJsiera 3aTpya-
HseT Y4eHHKa Ha BCeX aTamax obyueHHs, H NO3TOMY MHHHMAJbHas CKO-
pocTh NOJIeTa He MOJXKHA npeshilnaTe npumepHo 40 xx/#ac. Orcioma BH-
TeKaeT TpeGOBaHHe MaJIof HarpysKH Ha KpBUIO.

Mannii Bec KOHCTPYKIHH, KOJIeCHOe NMOCAaN0yHOe YCTPOHCTBO HJIH yA06-
Has TeJjeXXKa, GuicTpas c60pKa H pa3bopka mJgaHepa HMeOT GOJbiloe 3HA-
YeHHe B 3KCIyaTalud yueGHOTO NJaHepa M HIpaloT pellalomyl0 poJib B
«ITI0JIe3HOH OTHade» MAIHHH.

MarepuanaMu [Jis NOCTPOHKH IaHepa ABJSAIOTCHA: COCHa, 6epe3oBasi
<¢aHepa, yriepogHcras cTajb, AYPaJiIOMHH B HeOGOJBLIOM KOJIHYeCTBe H
xJonyaTobymaxHass TKaHb. CTOHMOCTb MaTepHa/JOB AJA NOCTPOAKH yuel-
HOTO IJlaHepa cocTaBjser OO0JBIIYIO YacThb CTOHMOCTH NyaHepa. [loatomy
Heo6XOJHMO CTPEMHTbCS K 3aMeHe [NOPOTHX aBHaMarepHasnoB Gogee ne-
1IeBLIMH, HAallPHMEP INPHMEHSATb, TI€ BO3MOXKHO, €J]b BMECTO COCHHI, 0/IbXO-
By ¢aHepy BMecto 6epe3oBoi, KJeeBble COCTaBHl AJsi NOKPHTHS BMeCTO
a3poJiaKa H CHelHasbHylo GyMary BMECTO TKaHH.

[TpumMepom nJaHepa ISt NepBOHAYANLHOTO 0CyYeHHs sBIseTcs nagep
BPO-11, onucHBaeMuil HHXKeE.

Ilsyxmecmblﬁ yue6HbIA NuaHep mpelHasHauyeH 15 OOyUeHHS ILIaHepH-
CTOE BLIBO3HBIM METONOM. 3anyCK HJaHepa [OJIKEH NPOH3BOAHTLCA C MO-
MOLIbI0O MeX2HH3HPOBAaHHOrO crapra (ne6enkol) HAIHM Ha GYKCHpe 3a caMmo-
JIETOM.

Texunueckue Tpe6GOBaHHA K NJIaHepy 3TOr0 THMA 6uiH  paspaboTaHnl
_ TEXHHUECKHM KOMHTETOM nsiaHepHoit cexuun JOCAAQ® B 1953 r.

Ty1aBHefIUMMH H3 HHX SBJAAIOTCH:

a) CKopoCTh CHHXKeHus — He Gosee 1 m/cex;

6) MakcHMaJbHO€ a3pPOAHHAMHYECKOE KauecTBO — He MeHee 18;

B) NocallouHasi CKOpPoCTb — He Gonee 50 xm/«ac;

T) BeC nycroro nJjaHepa — He 6oJsee 180 xe;

- ) CHIeHbsl NUJIOTOB — OGODPYILYIOTCS NOJ HACNHHHHE NapallioTH;

€) NIHJIOTH HOJIKHH OBIThb 3aILMIIEHH OT BCTPEUHOIO INOTOKA H HMEThb
XopowHi 0630p ¢ 060HX NHJIOTCKHX MeCT;

) HeOOXONHMO HaJ/lH4He KOVIECHOTO LIaCCH M HHTePIeNnTOpOB,

Cpeny MOCTPOEHHHIX MJAHEPOB €lle HET HH OLHOTO, NOJHOCTHIO YIOB-
JIETBOPSIOILEro 3THM TPeOOBAHHAM.,
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OzxHoMeCTHbIA aKpoGaTHYIECKHi MaHep npefHasHayaeTcs NI TPeHHPOE-
KH IVTAHEPUCTOB-CIIOPTCMEHOB B BHICIIEM M CJIOXKHOM NHJOTaXe H JJIS 1o-
JIeTOB B CJIOXKHOH MeTeopoJorHueckoil’ o6craHoske. IIpumepoM Takoro mia-
Hepa cayxXuT nuaasep A-13 (cm. pue. 117). .

PekopaHbIf NnaHep CTPOUTCH OOLINHO B HEGOJIBLLUIOM UHCJE 3K3eMIUISpOB
H npelHa3sHauaercs 18 YCTAHOBJEHHWS HOBHIX DEKOPNOB M yUacTHd B Ina-
HEPHBIX COCTA3aHHSIX,

JJIs KaxJoro THIa TaKOTO njaHepa COCTaBJAIOTCH OCOOHE TeXHHue-

KHe YCJOBHS KaK Ha NPOEKTHPOBAHHMe, TaK H HA M3TOTOBJEHHE KOHCTPYK-
IIHH.
Pexopaubie niaHepH HMeOT o6hiyHO OGosapmof pasMax (16—20 x),
BBICOKO€ a3pofHHaMHUecKoe KagecTBO (30 K BHIIE) H 3HAYHTENbHHIA Bec
KoHcTpykuHH (220—380 k2). Marepwasm LIS NOCTPOMKH JOMYyCKAaIOTCS
mobue, HelebHIHTHEE H HeUMIOPTHHE. [l1anepoM aToro Kjacca ABjaseTcs
nnanep A-11 (cm. puc. 116).

K pexopAaHblM NJaHepaM OTHOCATCS TaKike I[JIaHEDH CTAHLAPTHOrO
kJacca. Texnnueckue TPeGOBAHHS K 5THM IJlaHepaM yTBepKIeHBl Mexny-
HapofHOH aBHaunHOHHOH depepaunelt (PAU) B despane 1957 r. O6asa-
TeJILHEIMH TPeGOBaHMSAMH K IVIaHeDaM CTAHZADTHOTO KJacca SBJASIOTCA:

a) orpaHHueHHe DasMaxa Ao 15 m;

6) 3ampelleHHe MeXaHH3allHH KPHJA (3aKPHIJIKOB, 3aBHCAICIIMX SJie-
POHOB H APYI'HX YCTPOMHCTB);

B) BO3LYIUHHE TODMO3a H HHTEpLENTOpH [/ OrpPaHHYEHHS CKOPOCTH
NHKHPOBaHHSA JOMYCKAIOTCS JI060H CHCTEMH; HCIOJb30BaHHE XBOCTOBOTO
napaunora IJIsS TOPMOXKEHHS He paspellaeTcs;

r) He paspemaercs ybupalouleecs B I10JI€Te WACCH; KOJIeCO AOMKHO GHTh
3a¢HKCHPOBAHO H CHA6XEHO TOPMO3OM MJA YMEHblLIeHHS NJHHB npobera;

L) sanpellaercs NoJb30BaHHe c6pachHBaeMHM (BOASHHIM) 6asjacToM;

e) NPOYHOCTh IVIaHepa AOJIKHA JONYyCKaTb NOJeTH B o6Jakax.

ITomuMo 3THX 00s3aTeNbHLIX YC/JAOBHH, MJaHep AOMXKeH ObITb IPOCTHIM
N0 KOHCTPYKUHMH, HEUIEBHM B IPOM3BOJCTBE H NO CTOHMOCTH MaTepHaJOB,
JIeTKo M GHCTpO cobupaTtbes B pasbHpaThCA.

[lnanep craHnaprHOro KJjacca NpelHa3sHadaeTcs AMsA BHIOJHEHHS ma-
PAIIKX [OJETOB B IPOCTHX METEOYCJOBHSIX H HOJIeTOB B o6Jsakax. IIpH yc-
JIOBMH CEPHHHOr0 NPOH3BOACTBA CTAHAADTHHIA IJIaHEp MOXET CTaThb Mac-
COBBIM /18 NJIAHEePHHX COpeBHoBaHHH, opranusyemsix JOCAA®D, u 3apy-
GexxHHIX COPeBHOBaHHII NMIaHepoB 3TOro KJjacca.

CrannapTHe niaHep MoxeT O6bITh cOo3faH Ha 6Gase NOPaGOTKH KOHCT-
pykuuu Jerkux mapurenei BPO-12 u BK-4 (cm. pre. 114 u 115).

MATEPHA/JIbI

B Hacrosllee BpeMsi OCHOBHBIM MaTepHaJOM KOHCTPYKUHH IJlaHepa siB-
Jsercs nepeso. Ho B nmiaHepoCcTpPOeHHH, TaK Xe KaK B CBOE BpeMs M B ca-
MOJIETOCTDPOEHHH, COBeplldeTcsl Tepexol OT [ePeBSHHHIX KOHCTDYKIHA K
KOHCTPYKIHAM CMELIaHHEIM H LEJbHOMETAJJIHIeCKHM.

OGbsicHAeTCS 3TO 3aTPYJAHEHHSMH B 3arOTOBKe JpeBeCHHH H ¢daHepm
Haj/eXallero KauecTBa H CJEIYIOMUMH NPEHMYLIeCTBAMH MeTaJlTHYecKok
KOHCTPYKIHH: R

a) JsiePKasi BO3MOXKHOCTh ITOJIy4eHHS HEOOXOLMMHX MAaTepHAJIOB;

6) HaMH4Me NpeANOCHUIOK NJf CePHHHOrO NMPOH3BOACTBA, TAK KAaK MHO-
rHe 3aBOJH MMeIOT 0060pYyAOBaHMe OJ8 MeTanoo6paboTKy;

B) YCTOMYHBOCTh MeTAJJIHYECKOH KOHCTPYKUHH NPOTHB BIHAHHS IIOTO-
OH H ee J0JrOBeYHOCTb (CPOK 3KCINIYaTalHd MeTa/UIHYeCKOro IiaHepa
npHMEpHO BIBOe GoJiblile CPOKA CNyXKOH JepeBSHHOro IViaHepa);

r) noBHIIeHHas 6€30MacHOCTb AJA MHJIOTA B aBAapHAHHEIX CAydasx;

L) COBEpIIEHCTBO BHINMOJHEHHS a3poaMHaMHuecKHx GOpM B Ap.
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Hapany c npenMylnecTBaMH MeTa/IHIECKHE KOHCTPYKLHH HMEIOT H He-
goctatky. HanGosee cyllecTBeHHHMH H3 HHX SIBJISIOTCS:

— BBHICOKAasi CTOHMOCTb H3TOTOBJIEHHS ONHTHLIX 006pa3lOB; LeHa MeTaJ-
JAHYECKOTO NpOTOTHNA B 2—2,5 pasa Bhlllle LeHH JePeBSHHOTO MpPOTOTHINA;

— UEJbHOMETAJIINIECKOE IIDOH3BOJCTBO TPeGYyeT H3TOTOBJIEHHS COJHI-
HOH OCHACTKH, II0O3TOMY OHO 6yJeT JelleB/e NepPeBSHHOIO TOJMbKO NpH IO-
cTpofike 6oNbLIOH CepHH;

— DEeMOHT NOBPEeXJEeHHOr0 mJaHepa GoJee CIOXEH H IOJIXKeH NpOoHu3-
BOIMTHCS Ha ClenHajbHOM 3aBoje.

Marepnanu aJisi nocTpofKH myaHepa BecbMa pasHooGpasHH. [aBHei-
IIHMH H3 HHX SBJSIOTCA: JepeBo, CTajb, AYDAJIOMHH H XJIOMIATOGYMaXKHas
TKaHb. [epeBo (NpeHMYyILIecTBEHHO cOCHA) ymorpebJasercs B BHAe Gpy-
cKoB, peek u (haHepw (nepekyefikn), Cxiefika ApeBecHHE H ¢aHepH Hpo-
H3BOOUTCH KaszeuHoBHIM (B-105 uau B-107) uau cmossumm (BHAM-B3)
W IPYTHMH KJIeSMH C YaCTHYHbLIM IIDHMeHeHHeM rBosjefi u wmypynos. Or
KauecTBa CKJEHKH H CaMOro Kjes 3aBHCHT HAaIEeXHOCTb NePEBSIHHOH KOH-
cTpykunn. IIpu ckiefike Ka3seMHOBHIM KJeeM HeOOXOIHMO NDHMEHSITb aH-
THCeNTHKH, T. €. BEleCTBa, npejoxpaHsione nepeso ot runenns. Coxpas-
HOCTb JIePeBAHHOH KOHCTPYKUHH 3aBHCHT B OOJIbINOH Mepe OT NOKPHITHSA
(HanpuMep, Mac/JsHHIM JIAKOM) H OT XOpOINEero ApeHaxKa M BeHTHJSLHH.

Mexannueckue cBOHCTBA W yIenbHHE Beca JpPEBeCHHH M (aHepH NpH-
BefleHk B Ta6u. 1 u 2.

Tabruya 1
ABUANPEBECHHA
(npr BaaxuocTH 15%)
BpeveHnnoe conpoTHB- i
AeHHe, Ke/CM2 Bec exnun
[Mopoia pepesa CRATHO  |pacTANCHA0 usl 06bemMa
BAOAb BO- | BAOAb BO- 2jems
AOKOH NOKOH
350 830 0,52
%jr.cbﬂa 320 750 0,47
Slcenn 400 1100 0,71
Hy6 400 1000 0,70
Byx 390 930 0,65
Bepesa 450 1200 0,73
Jluna 270 600 0,48
Tabauya 2
ABHADGAHEPA
C H“ Bec Bpe.\xeﬂﬂoe conporusneﬂue npu paspuiee, xifem?
- penuHit
Toamuna, Yucio exnnun 063-|  BEORB B | po o T nonepex
MM CAOEB eMa, e/cM3 JOKOH pYy- 450 BOJAOKOH
GamwkHn py6amku
BepesoBaa tanepa
Cr/1eeHHass GeNKOBRIMH KJEAMH
or 1,0 700 150 400
o wo \‘ 3 0,70
CkJaeeHHasg GaKeJMTOBOH TJEHKOH .
1,0 3 0,20 750 300 450
1,5 u 2,0 3 0,80 750 250 450
2,0 5 0,80 - 750 350 650
2,5 3 0,80 750 250 450
2,5 5 0,80 750 300 600
3,01 4,0 3 ,80 750 250 410
3,0 u 4,0 5 0,80 750 300 600
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Oxopuanue 1062, 2.

e BpeMenroe CONPOTHBJAGHHE NpPH Pa3puBe, xrca?
Tonmmuua, Yucao Cpennui Bec -
eNHHULE 06p-| BAOAb BO- oz yraon | NOUEPEK
MM ca0eB eMa, 2/cud JI0KOH py- 450 BOJNOKOH
. OamKH pybamku
OabxoBas tbauepa- )
or 1,0 3 | 0,60 [ 490 100 280
no 4,0 '
CkneeHHas G6aKenHTOBofi TNaeHKoi
or 1,0
or e | 3 l 070 | 490 100 280

Crasib NpEMEHsIeTCA B KOHCTPYKUMM IVIAHEPA [JIf H3TOTOBJEHHS CTHIKO-
BBIX Y3.10B, Qro3ensxkeil (CBapeHHBIX M3 TPyG), AeTaledl ynpaBJeHHs, NOA-
KGCOB, 60/TOB, raek, wai6 u T. 0. CHJIbHO HarpyXeHHHE Y3JH H JeTajH
H3TOTOBJAIOTCA M3 XPOMAHCHJIEBOH CTaAH € JaJjbHefiined TepMU4ECKOHR 06-
paboTkoii (3akajxofl) ¥YriepomucTas CTajlb HIET Ha HEQTBeTCTREHHHle Y3-
JIH M JeTalH.

JIJ1s 3alIHTH OT KOPPO3HH (pa3beldaHHS, PXKABUMHB) AeTald NOABEpra-
fOT OLIMHKOBKE HJHM OKPAHIHBAIOT

B ra6a 3 npuBOAATCS MEXaHHUECKHE KauecTBa
TeJBLHEIX MapoK CTaJH.

Haubosee YyNoTpeGH-

Tabauya 3

CTAJIH
(ymenpunin Bec y=7,85)

Bpemennoe conpoTHs-
Honyq)a- CoctosHHe NeHHe, Ke|mum2
HanmeroBanne Mapxka
pacraxe-
6puxar matepHana | oot O cpesy
| THIO
Yraepoanucras, 20 Juctol, n0-| OToOMMeHHbI
KOHCTPYKIHOH- HAH J0chl H HTH HOpManH- 40—50 30
Has 20A TpyO6bl 30BaHHbIH
Xpomo-Mapran- JIHcTH, Oromxennnit,! 55— 75 —
neso-kpemuucras { 30XIT'CA | npyTKH H | HOpMalH30- 70 -130 —
(xpomascuab) TpyOnt BaHHBIA, Tep- 90160 64—120
Moo6paboTan-
Hbl#
¥Yraeponucras, BC Mposoaoka| Cnennanpuan 90—190 _
DpYXHEHas OBC TepMHUeCKasn 130—200 —
o6paboTka

JlypanioMHH SIBJISieTCS OYeHb LEHHHIM ABHANHOHHKIM MarepHaJ/oM, Tak
KaK IpOYHOCTh €ro PaBHA HPOYHOCTH MSATKOH CTajH, a Mo yIeJLHOMY Becy
OH TIOYTH B TPH pa3a Jjerde ee [lypasioOMHH, TaK XKe KakK H CTajb, CTaHO-
BHTCS CoJiee NpPOYHBEIM TOCJAEe TepPMHIeCKOH o6paGOTKH, JerKo o6pabaThl-
BaeTcCs peXYIIHM HHCTDYMEHTOM H mramnyercs. OCHOBHEIMH MepaMH mpe-
IOXpaHeHHs NYypaJIOMHHAa OT KOPPO3HH SBJAIOTCHA NJIaKHPOBKA (MOKDHTHE
€ro TOHKOH NJIEHKOH WYHCTOTO aJIIOMMHMS) HJIH aHONHDOBaHHe (HaHECEeHHe
Ha MOBEPXHOCYB® IVIEHKH OKHCJIA, KOTOPHA NpENOXPaHSeT MaTepHan OT
JaJbHeHIIETro rmncneﬂnx)

exaﬂﬁxqec?me CBOMCTBa Tpex MapoK JypajiOMHHa JaHH B Ta6a 4
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Ta6auya ¢
AVPAJTIOMHUH
(yaensHuift Bec y=2,8)

Bpeuennoe conpotusie-
CocrosinHe Ma- HHe, K2/MM® Cl</
Mapka Noaydat6-
pHKAT Te€pHaxa PacTAXEHHIO,
CKATHIO cpeay
-1 MpyTkn TepmHuueckn | 35—42 25
o6paboran t
Jlaernl n Oroxxen (M) 18—22
1-16 AEHTH Tepmooqrpaﬁoran 40-43 - 28
(T)
Mpodunan | Haraprosan (TH) 35-42 —
-6 Tpy6u TepMHueckH 42—44"" -
o6paboran

Jas o6TAXKKH KPEUILEB U ONEPeHHs IUIaHepa [PHMEHSeTcss Jerkoe
xJiomyaTo6yMakHOe MOJOTHO HJIH NepKaJk, MajanosaM HiH 653b (nocien-
HHe JJis yueGHHX NIaHePOB, Kak Goslee JelleBrle TKaHH).

[Tocsie o6TsKKH TKaHb NMOKPHIBAGTCH [ABa-TPH Pa3a aspoJlakOM BTOpO-
ro nokpuTHs. IToKpHTHe yMeHbllaeT HAMOKaHHe TKaHH, yBeJHUHBAeT HaTH-
*€HHe M MMOBHIIAET ee NMPOYHOCTb. .

Cpels OCTaJbHBIX MaTepHaJioOB HeoGXOZMMO YNOMSHYTb GpOH3y, pesH-
HY, IJIaCTHKH (OpraHHYecKOe CTEeKJO, TEKCTOJNHT, TNeHOIMacT), Jaku H
KPacKH.

HATPY3KH HA NVIAHEP B NOJIETE

PaccmoTrpuM npHpoAay HAarpysok Ha IJlaHep B IOJieTe Ha NpHMepe Ha-
rPY3KH KphLIA.

Ha puc. 8 nokasaH mJjaHep, KOTODHIA JIETHT NO TOPH3OHTAJbLHOR mnps-
Mo#i. [ BHIMOJIHEHUSI TAKOro InoJieTa HeOGXOAHMO COG6JIIOIATh PaBEHCTBO
noxeeMHoRt cuin Y Becy mianepa G. Takoff mojer He MoxeT GHTL IIpo-
JNOKHTEJNbHEM, TaK KaK B OTJIHYHe OT YCTAaHOBHBLIErocsl MVIAHMPOBaHHA
(cM puc. 6) ciarapouas Cuia OTCYTCTBYeT M JIOGOBOe COTMpPOTHBJIeHHe Q
floCTeNeHHO yMeHbIlaeT CKOpocTh noJdetra [logbemHas cuia TpH 3TOM Had-
HET YMeHbLIAThCsl, ycioBne Y=0 HapyWHTCH U IUIaHED HAYHET CHHXKAThCA.
Onnako, yBeJHUHBas MO Mepe
yMeHbIIEHUSs  CKODOCTH  yTOJl Y R
aTaky NJaHepa, JeTYHK Ha He-

KOTOpOe BpeMs COXDaHHT Be-
JHYHHY NONBEMHOH CHJAW H ’////

/
TOPH3OHTAJbHOE  HAMpABJEHHE - % /
ggﬁ:;'aé OrHoleHHe MOIBEMHOH v /,.////.7}/?7//////////////,///////%
pHJia K BECy IJ1aHepa ,/////////// g7

HasuBaercs Kos3d bunmesn- A Q.

TOM NeperpyskKH, HIH npo-
cro neperpyskofl. B pan-
HOM c/aygde oHa paBHa 1. B
YCTAHOBHBIIEMCH INPSIMOJIHHEM-

HOM IUIAHMPOBAHHH  OHa He- Puc. 8. lopusontassntildl noser nagsepa
CKOJIbKO MeHbIne 1, no npasxod

2B H Ilepemeres 17



Puc. 9. Moser naanepa no rxpusoil

[Ipy MCKpHBJIEHHH TPaeKTOPHH BBEDX, HanpuMep NpPH BHIXOAe IJaHepa
H2 THKHPOBaHHS Ha GONbIION CKOPOCTH, NOJbEMHAS CHJAA CTAHOBHTCH
3HaYUTENBHO GoJblle Beca NJaHepa (pue. 9), TaK KakK OHAa ypaBHOBEMIH-
BaET BeC M UEHTpPoOexHyI cuay. Haunbonbluee 3nagenHe 3TOro koadhbu-
IIHEHTA KJAaJeTCs B OCHOBY PacueToB NPOYHOCTH.

[Ipn Bupaxax Taxkxke mneperpyska nonyuaercs Gonee 1. Ilpu Hckpus-
JIEHHUH TPAEKTOPHH BHH3 MNEPErPy3KH MOTYT INOXOAHThL OO OTPHIATEJBLHEIX
BeJquuMH. KpoMe nmeperpysok Nnpu ManeBpax, MJaHED HCIHITHIBAeT mepe-
rpy3Ky NpH BXOZe B BOCXOASIUIMA ITOTOK MJIH TIDH BHXONE H3 HEro.

Y coBpeMeHHBIX IJIaHEPOB NEPErpy3KH, TOMYYEeHHHE B NOJeETEe, JOCTH-
raioT 4—5 xpar. 3To NMOKa3nIBaeT, 9TO B TOM TOJOXKEHHH, B KOTOPOM
yapHCOBaH MJaHep Ha puc. 9, Y=G-}+N=5G, T. e. Kak 6H Bec BCex da-
CTeft nyaHepa, BKJOYasi H BeC MHJIOTA, CTajJ B NATb pas Gouaswe. Orciona
cjlelyeT, YTO HNPH pacueTax Ha NpPOYHOCTb KaK XKpuuia NJaHepa, TaK H
IpYyTHX dacrell KOHCTDYKUMH HEOGXONHMO HCXOAHTbH HEé H3 HOPMaJbHOM
Harpy3kM B TODH3OHTA/JbHOM HOJeTe H Tem GoJlee B YCTAHOBHBIIEMCH
NJAHMPOBAHKHH, a H3 MAaKCHMaJbHOW, Kakasg TOJBLKO BO3MOXHa B mnoJere
17 MAHHOTO THNAa NJaHepa H KOTOpas paBHAa Harpyske B TODH3OHTaJjib-
HOM ToJleTe, YMHOXEeHHOH Ha NeperpysKky B IOJeTe.

Ecnn HopMasibHasi HATPy3Ka Ha KpHUIO paBHa xoTs Gul 400 x2 u Hawu-
fosiblnasi meperpyska B MoJieTe JOCTHraeT 5, TO 5TO 3HAUHT, 9TO MNPH Ta-
Koff meperpyske Kpulio 6yZerT HanpyxkeHno cuioit 400 x2>(5=2000 xa.

OnHAKO NPOYHOCTH JI0GOA KOHCTDYKUMH HOJMKHAa GHTH Takof, 4TOGOH
npH HaHGoJbIIeH BO3MOXKHON Neperpyske oGecrneunTb ee Nayke OT JaCTHU-
HOTO pa3spyIUeHHs H OT «OCTATOYHEIX» nedopmanufi, T. e. oT gedopMmanni
OCTAIOLIMXCA 110CTe CHATHA Harpy3kH. s 3TOro BBOZMTCS elle TAK Ha-
3biBaeMHii KOG GHuUHEeHT 6e30NaCHOCTH, DPAaBHHA OTHOIEHHK
paspymiamolieli Harpysk# K HauGosbulefi BO3MOXHOH Harpyske.

Ecan B Hamem npuMepe OPHHATh Ko3(gHUHEHT (e30MacCHOCTH paB-
HBIM 2, TO KOHCTPYKLMIO KPHJIA Hafo CclejaTh TAKOH, YTOGH OHA MOMVIA
C7OMAaTbCs JHINb MOJA HeficTBHeM CuJabl, pasHOM 2000 x2)2==4000 x2 nin
Gosblie ee.

Kosdduunent 6GesonacsocTu 1,5—2 B aBHACTPOEGHHH OUeHb Mas 1O
CPaBHEHHIO C [POYHMH OTPaciAMH MamunocTpoenust (4—5 u CGolee).
910 O6bsCHAETCS TeM, 9TO ueM GoJibllle 3alac NPOYHOCTH, TeM GOJbLUE
Bec KOHCTDYKIHH, a Bec yXyAllaeT JIeTHHe JaHHbie NJIaHepa. [1podHocT:
nJaHepa NOMKHA OHTb LOCTAaTOYHOM, HO He u3nuuuHed. Jlasg rtoro 9106b
rapaHTHPOBATh TAKYH NPOUYHOCTb, HEOGXONMMO 3HATh HArpYy3KH, HeHcr-
BYIOIlHe Ha TUIaHep B DPA3JHYHHX YCJNOBHAX NMoJeTa. YKasaHus LJs oI
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penesieHHss PAa3/IMIHHX HArpy30K, HeoOOGXONHUMHX AJs pacuera gacrteft naa-
HEpOB pA3JHIHOrO THNA, H COOTBETCTBYIOIIHE KO3(pOHIHEHTH Ge3onacHo-
cTH paen B «Hopmax npounocTH».

Yncno, NokaswBamiee, BO CKOJNLKO pa3 AOMKHA GOHTh YBeJHuYeHa
HOpMaJbilasl HArpyska nJs TOro, 4roOH IOJYYRJIAChb pa3pylialoumast cH-
Jia, HaswBaercs Ko3pduuueHTOM paspymalomei cTaTHYe-
CKOH MNeperpyskH, HIK paspymawmmeii mneperpyskof.
Paspymawomas neperpyska, npeamucesaeMass «Hopmamu mnpognoctus,
paBHa MaxkCHMAJ/IbHOH 3KCIJyaTallHOHHOM Neperpyske, YyMHOXEHHOH Ha
Ko3QduunenT GesonmacHocTH. B npuBemenHoM mpuMmepe paspyumanoumas

neperpyska paBHa %%00— =5 -2=10.

B «Hopmax npouYHOCTH® NPHUBOAATCH TaKxKe pas6uBKa nJaHepoB Ha
TPYNNE H.KJAacCH B COOTBETCTBHH C UX Ha3HadyeHHeM H DAcCYeTHHE CJy-
qau, T. €. pAN TIOJOXKEHHH NjaHepa, COOTBETCTBYIOLIHX HauOosnee TsKe-
JIBIM YCJIOBHAM PaGOTH €ro OCHOBHHIX dacTeil.

[TocTpoeHHble MIaHEPH NOJIKHH TMPOATH CTATHUECKHe HCOBITAHHA B
coorBercTBHH ¢ «HopMamm npouHoctus. Ilps cratuyecKMX HCNEITaHHAX
KaXIHH 3/eMeHT KOHCTPYKUMH IJlaHepa JOJIKEH pas3pyIIHThCS NpH Ha-
rpyske He MeHnbluell, yeM TpefyeTcs mo HopMaM npouHocTH. H36mTOK
[IPOYHOCTH MOXHO ONpeReNHTb, PA3JeJHB AeHCTBHTENBHYIO Da3pyria:o-
IyI0 Harpysky Ha paspyliaiollylo Harpysky, npeanucmisaeMmyio «Hopma-
MH TpoYHOCTH». M36HTKOM NPOYHOCTH Ha3HBAeTCH NpeBHINEHHE 3TOro
OTHOWIEHHS Haj eNwWHulell W BHpaxaercs OoGHUYHO B npoueHTax. Ecau 6H
B HallleM NpUMepe CTaTHYECKHE HMCNHITAHUA OGHAPYXHJH, U4TO KOHCTPYK-
uMs paspymaerca npu mneperpy3ke 12 Bmecro 10, TpeGyemoft «Hopmamu
NPOYHOCTH», TO OHa HMeJa Obl H3GHITOK MPOYHOCTH B (o—1) 100%=
=20%.

CraTuueckHe MCIHTAHHS CJAYKAT NPAaKTHIECKON NPOBEPKOR IIPOYHO-
cti nsiaHepa. CTaTHYeCKHe MCMLITAHUS 3aKJIIOYAIOTCS B TOM, YTO NpoOBepse-
Masl yactb nJlaHepa CTaTUYeCKH Harpyxaercs Ao cBoero paspymesus, Ha-
rpysKa MpPOM3BONHMTCA MO NOJOKEHHsAM, yKasaHHHM B «Hopmax mpouso-
CTH», BOCIPOM3BOMALIHM pacnpeneseHde yCHAHA BO BpeMs IoJeTa.

CraTHUeCKHE WCNHTAHKS TNPOHU3BOAATCS Ha CIeNMaJbHBIX NpHCHocobie-
HHSX, MO3BONIAIOIIMX NPOH3BOAUTL HATPY3KY H CNOCOS KpenjieHHs HCMBITYye-
MOTO arperaTa Tak, KaK 3TO HMEeeT MeCTO B NeACTBHTe/IbHOCTH Ha NJ/aHepe.

[ast ONBITHBIX yqeﬁaux MJ1aHepOB H JErkKHX TPEHHPOBOUHHIX MapHTese,
MOCTPOEHHHIX B OJHOM 3K3eMIJspe, paspeliaercs IIPOM3BOAHTbL CTATHIe-
CKHEe HCTHTAHHS 110 COKDALIeHHBIM NPOrpaMMaM HCNBITAHAH OTHEJbHBIX
y3i0s H arperatoB. OcTajbHEeE OTbITHEE MJAAHEPH H MUIAHEPH, NpeaHas-
. HaueHHHle JJIs CEpHHOrO NPOM3BOACTBA, MPOXOAAT CTATHUECKHE HCIKITA-
HHA B NoJHOM ofbeMe. [IporpaMMbl HCMHTAHHA AO/MKHB OHITL COIVIACOBA-
HBbI C YIpaB/ieHHeM HHXeHepHO-aBHauHoHHOH cayx6m LIK JTOCAA® CCCP.



YYEBHBIE NJAHEPH!

IAHEP A-1 (Y-c4)

B rteuenne MHOTHX JieT naaHep A-1 (mam Y-c4, T. e. «y9eGHEI, cepuH 4»)
ABJAJCS CaMBIM PACIpPOCTDAHEHHHIM Y4eGHHIM IaHepoM. [loMnumo mepso-
HayaJbHOrO o6yueHHs, MIaHep A-1 ucnonb3oBasics HJst MapeHHst Hagx CKJO-
HaM# B morokax o6tekanus. [Iporotunom A-1 6nn maanep «Cranzapr-2s,
cozganHbifi B 1930 r. mmxenepom O. K. AdTOHOBHIM.

[Tnanep A-1 sRAfe1CS PONOHAYANBHHKOM Psfa IVIAaHEDOB Da3J/IMYHOTO
nasHaueHus, [Taputeaud I1-cl u N-c2 («¥Ynaps), nuiA0TaXKHO-GYKCHPOBOY-
Hble myiaHepu B-c4 u B-cB, nByxMecTHble yueGHHE nuaHeps ¥Y-c5, ¥Y-cb u
A-2 coxpaHHJH BCE XapaKTepHhle uepThl KOHCTNVKUMM rjaaHepa A-1, BnioTh
10 OJHHAKOBHIX, Y3JIOB H JeTaJef.

- Koucrpyruus A-1 HempecraHHo COBepIUEHCTBOBaflachb HAa OCHOBE H3Y-
YEeHHS ONBITA SKCMJYyaTaLMH IIaHePOB 3TOrO THINA, CTPOMBIUKXCH GOJbIUH-
MM CeDHSIMH,

[Tnanep A-1 nmpeacrasisier co00fi 4eTHPEXNONKOCHHA MOHOIJIAH C BHI-
COKOPACHOJioKeHHHM KphioM (puc. 10 u 11). Prosensk 3aMeHeH MAOCKOH
eHTpanbHol ¢depMoit B XBOCTOBOfi GajKOH, HeCylleR XBOCTOBOE OHEpPeHHe.
Banka coeauneHa IIapHHPHO ¢ ueHTpaJbHOfl depMofi u BMecre € KuiaeM
pacuaneHa K KDHUJIY UeTHIPbMs NPOBOJIOYHEIMH DacuaJKaMH.

Oco6eHHOCTHIO KOHCTPYKUUH IJjlaHepa A-1  gBasieTcs BO3MOXHOCTb
CKJajiRBaHUA XBOCTa BGOK, BAOJL PasMaxa KpHJa, Ge3 HapyLIeHHS. NpH
3TOM PEryJHpOBKH TPOCOB ympasJeHus pyasmH. CkiaagHofi xBocT o6nerda-
eT 3KCMJIyaTalHIO MAaUIHHEL, YNPOLlaeT 33BOIKY ee B aHrap, oGjergaer me-
PEBO3KY H yMeHbIIaeT HeOOGXOAHMOE MeCTO A/l ee XpPAHeHHS, ecJH, Kak
3T0 OOHYHO GHIBAaeT HA IVIAHEDHHIX CTAaHIHMSAX, NJaHep OCTaBJSIT B COG-
paHHOM BHIE.

Bropofi oco6eHHOcThlo MiaHepa A-1 sBisercs CheMHHI O6TeKarens
NHJIOTCKOTO MecTa.

lentpanbnas depma M ynpamJjekHe niamepa

IlenTpanbHas MJIOCKas AepepsiHHAs (epMa sBJAAETCS OCHOBHOH 4YACThIO
KOHCTPYKUMH MJaHepa. K Helt npHKpenjeHH cuieHbe MHIOTA C NOACOM, y3-
JIEl KpeIIeHHs Kphula, IOJKOCOB K XBOCTOBOH GasIKH, 3amyCKHOM KpIOK, MO-
JI03 JIWXH ¥ TOCTHl yIpaBJIeHHsl TJIaHEPOM.

depma (puc. 12) usrorosjsercs H3 HaGopa COCHOBHX GPYCKOB CeveHU-
eM 3040 mm u 25)<40 mm. Huxnuit u3orHyrnfi 6pycok JEKHOH YacTH
CKJeMBaeTCA M3 TpeX MiaHOK cegenueM 1040 mm. B wmecrax cThKa

20
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npnuenemna IBYXKOJIECHOTO maccu (oM. puc. 25) Ha Jmbxe, nMo3aiu mepen
Hefl cTORKM (epMH, yCTaHaBJIHBaeTCd NOMOJHHTENbHO sceHeBasi GOGHILK.
C OTBEPCTHEM [IJI OCH IaccH. Bo6HmIKa, NPHKJEEHHAs CBEPXY JIBIKH, CIy
*HT MONCTABKOR NMOX MeNaJbHYIO KadaJKy; B MepelHed 9acTH 3To&k GoGHII
KH CHejlaHa BBIEMKa JJIfl Noja CheMHOro obrexartens.

CTofiKM H JQHAroHaJbHHA packoc (EpPMH COEIMHEHH CBEPXY KHHIAMI
n3 2-mm daneph. Huxnuas wacts ¢epmu, o6pasyiomas JHXY, 3aIHT:
3-mm banepoir. Llenrpanenuii ysen ¢epMH YCH/EH NONOJHHTENBHO Hak
JankaMu H3 5-mm daHephL

CuneHbe nuJOTa cOGHpPaeTCs OTHAENBHO U YCTAHABIHRACTCH HA depme noc:
Jle MoHTaxa ynpasJsenHs. OHo cocTout 43 10-m#m hanepHOro AHHINA, OGIIHE-
KM 6OpTOB, HHXXHell 9aCTH CHHHKHM (M3 2-mm (aHepH) H BepxHeR wuacrtH
couukH (13 5-mm ¢aHepH) ¢ KPyrioft moAymedxof,

O6mnBka GOPTOB CHAEHBS YCHJEHa ¢ GOKOB H CBepXy INIAHKaMH cege-
HHeM 10230 mm K coemMHeHa C NHHINEM CHIAEHbS TPH NOMOIEH Kjes H wy-
pymoB.

Cunerbe ycuneHo HapyxHofi danepnoft sentofi, Go6umKofi Tpeyrob-
HOTO CeYeHMS H 9eTHPbMSA CTaJbHBHIMH YIOJIKAMH, H3 KOTODHX BeDXHHE UMe-
10T VIUKA AJIS NPHKDPEIJIeHHst CheMHOTro o6TeKaTtens. B urxHuell gacTH CruH-
KH CHIEHbSl BHPe3aHo GOJbINOe OBAJbHOe OTBEPCTHe AJA MpONMyCKa mosca,
oxanToBaHHoe (haHepHON HakJIankof.

Cuzenne KpemuTest K depMe Ha HIYpyIax € NMOMOIIBIO OMOPH, COZTOSA-
meft 3 OBYX 5-#MM CTEHOK M KpoHiTefina, npeacTaBasiouero cofofi Tpe-
YTOMBHYIO PaMKy H3 3-mm daHephl, OKAHTOBAHHYIO ABYMS pefikamu. Mexny
CTeHKaMH BKJieeHa NaHka 15346 wua.

Ha puc. 13 nokazana ycranoBka Ha ¢epMy MeTassIHYeCKHX Y3JIOB M mo-
cToB ynpapneHHs. Ha BepxHHX KOHINax cToek ¢epMH YCTAHOBJEHH B2
CTHIKOBBIX y3J1a A/ HaBeCKM Kpblna. KaXKnablli y3es COCTOHT H3 JABYX cOr-
HYTHX M3 CTaJbHEIX TMJACTHH BHJOK C HaBapenHoR ceepxy 1,5-mm cranb-
HOW HakJafKOH, H KAXAHMA y3en xpenurcsd 5-mm GoatroM H TpybuaToi 3a-
knenkoft (nmucToHOM) AHaMerpoM 6 ma.

KpenJsieHust NoAKOCOH COCTOAT H3 2-MM CTANbHHIX MJACTHH, COTHYTHX
noa_yrsioM 57°, ¢ HaBapeHHHIMH manGaMu. Kaxkpoe, Kpensienne yCTaHOB-

" JleHO Ha IBYX 5-MM 6onTax M Ha 6-mm nucrome. JBa Kpemnenus o6benne-

HE C MepefHHM MOAMNNHHKOM BaJa YNpaBJeHus M ABa — C HUXKHHM y3-
JIOM KpenJIeHHS XBOCTOBOf 6aJtKu.

XBocropas Ganka kpemurcs K ¢depMme ¢ NOMOIILIO NBYX OZHHAKOBHIX
CTaNLHHX Y3JI0B, COCTOSIIHX H3 HNBYX leK, CBapeHHHX ¢ ymkoM. Kaxnawi
y3en 3akpermysierca Ha depMe Tpemst 6-mm NHCTOHAMH M HMeeT OTBepCTHe
Ing crsbxkHOro Gosita muwamerpom 10 mm, mpoxoasimero uepez o6a y3na u
npefHa3HAUeHHOro IJS COeJHHEHHs XBOCTOBOM Ganku C ¢epmod.

3anyckHolt Kpiok coctout u3 2-mm I1-o6pasHofi oGoiMH C OTOTHYTHIM
Ha3al A3HIKOM, MOAKPENJNEeHHHM OT PAa3rGaHUs NPHBADEHHON K HeMY 2-MM
CTaJbHON IJIaCTHHKOR.

OxoBka JEDKH, CBapeHHas H3 l-Mm H 2-MM CTaJAbHBIX MOJIOC, BMeCTe ¢
JOTIOJIHHTENBHOR COCHOBOR pefikofi ceuennem 12)44 um nNpHBHHUHBAETCH
K HHXHell CTOPOHE JIKDKH C NMOMOUIBIO 4-MM MOTafHEIX HIYPYNOB.

Munorcku nosc (NOosCHOR pPeMeHb CaMOJIeTHOTO THMNA) KPEMHTCH NBY-
M CTaJbHHMH NPOBOJIOKAMH NHAMETPOM 2 MM, 3aKpelJIeHHHMH Ha nepen-
HeM NHCTOHE BEPXHEro Y3Ja KpelJIeHHA XBOCTOBOA GaJIKH.

Montax ynpaBJieHHs Ha ¢depMe H HeTaJH YNPaBJeHHS INOKA3aHH HA
puc. 14. PyuHoe ynpas/ieHHe, yCTaHOBJeHHOEe Ha ¢epMe, COCTOHT H3 PYUKH
€ BaJOM ynpaBJieHHs, PYUKH CaMOMNycKa, XKeCTKHX TAT YNpPaBJIeHHS 3Jepo-
HaMH, TMOABECHOTO POJMKA H NePeJaToYHHX KauasoK.

Pyuxka ynpaBsieHHS BHIOJHEHa H3 CTaJbHOR TpYOHW AHameTpoM 25—
23 um. Ha Bepxunft Komell PyTKM HajeTa pe3HHoBas pykosartka. [lIpu

24 ;
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OTKJIOHEHHH DYUKH Ha ce6s H or ce6s oHa Bpauaercd Ha 8-#u Goare H de-
pes NPOBOAKY ‘YIPABJEHHS NPHBOANT B ABHXEHHE PYJb BhICOTH. [Ipu ot-
KJOHeHHH PYUKH B CTOPOHH NOBOPAaYHBAETcs BaJl YNPAaBJEHHS C KOPOMEIC-
JIOM, KOTOpOe C IIOMOIIBIO JKECTKHX TAT OTKJIOHSeT 3JepoHHl. HmkHuii Ko-
Hell PYYKH CIVIIOLIEH, H B HEro BBapeHa BHJKA H3 l-Mu CTANbLHOH nsacTH-
uel. B Mecre BpalieHus Tpy6a DPYYKH yCHJIE€HA HNBYMS NPHBAPEHHBIMH LIAf-
GaMH TOJIUHHORA 2,5 MM H sceHeBnM Oyxem nnuHowo 180 mm, 3a6uTHM B
Tpy6y. Ban ynpassenns cocTOMT M3 cTajbHOR TPYGH nuamerpom 30—27 mum
C TIPHBAPEeHHHMY K Hefl KDOHIWITEHHOM DYYKH, YIOPHBIM MOJYKOJBLLOM H KO-
POMEIC/IOM. -

Ban Bpamaercs Ha ABYX nopmMnuukax. [epenHmfi nommunHEK pacno-
JIOXKEH Ha BepXHell MOJIKe JILDKH M CCCTOHT H3 SICEHEBOH NMOAKJANKH C NOJay-
KPYTJIHIM BHpe30oM, 0GofAMBI U3 1-MM JIATyHH, NPHKDENVIEHHOA TIOTaRHHM
IYypYNoM X siceHeBo# momknanke (ceuenme mo [J-EE-JI, puc. 13).

3agnuit nogmunHEk (pHC. 14) cBapeH M3 JABYX INEK H TonepedHoR
KBaJIpaTHOA CTEHKH, YCHJIEHHOH NpHBapeHHOH wafi6of, ¢ oTBepCTHEM, CIy-
KallEM A MORJAEepXKKH TPy6n Baja, Ulekn noRMKNHAKA OXHOBPEMEHHO
VCHIHBAIOT LEHTPaJbHBEIA y3eN HepeBsiHHON (hepMH.

3anHuit o6pe3 TPYSH Baja YNHpaercs B CTAJbHYIO NOIKJAANKy, YKpen-
JIEHHYIO NBYMS WIYPynaMu Ha nepeanefil crofike ¢epmu (sup mo [-I,
puc. 14). IiBuXeHHIO BaJja Brepel NPeNsiTCTByeT YINOpHOe NOJYKOJBUO,
ynupamieecs B 3aJHIOI0 CTEHKY HepeaHero NOAWMMHHKA.

Ha mapaspHoM 60/Te DYUKH YNpaB/eHHS YKpenJIeHa HA CHelHaJabHOR
BTYJIKE DYUKa CaMONyCKa, COelHHeHHast 1-Ma cTaqpHOA NpOBOJIOKORA C Me-
XaHH3MOM CaMONYCKa, CMOHTHPOBAaHHHIM HAa XBOCTOBO# Ganke. Pyuka npen-
CTaBJseT COG60f pHIYAr M3 CTaJIbHOM TVIACTHHH C JePeBSHHOH TOJIOBKOI.

JKeCTKue TArH YNpaBJeHHS 3JIepOHAMH COCTOST H3 CTAaJbHHX TPY6 AN-
amerpoM 12—10 mu ¢ perynHpyeMuHIMH BHJIbUATHIMM HAaKOHEUHHKAMH.

lMonsecnoit posuk (puc. 14) c yaneuxoit u3 nposonoks Mapku OBC
yCTaHOBJIEH Ha cepbre moj NemanprOf Kauasakofi. Uepes ponnk npoxomHr
oGpaTHHA TPOC K PYJIO BHICOTH.

IlepemaTounse Kauasku (puc. 13), 3aMeHsOUIME DOJHKHM B MeCTax ne-
peri60B NPOBOJOYHHIX TAT K PYJNIO BHCOTH W HampaBJeHHS, IIpeACTaBJs-
10T CO060H OfHONJNEeYHe phLiYard H3 2-MM CTaJH C NPUBAPEHHHIMH BTYJNKaMH
H3 Tpy6ox nuaMerpoM 10—8 mu. B oTBepcTHs Ha Kadaskax, CAYXAalNX
IJIsT TIPHCOEMHEHHS NPOBOJIOYHHX THT, BCTABJEHH pa3BajbLOBAHHHE NH-
CTOHH IS YBeJMUEHHA NJOWIAKY CMATHA NMOJ YUWIKAMH TAT.

Bce Kauanku (ABe AJA NPOBOJIOKH YNPAaBJEHHS K PYJsAM BHICOTH H fABe
IJsl TAT pyJasi HanpasJeHHsl) BpalialoTcs Ha obmiefl oCH, NpencTaBasiolles
co6oto 8-mM BaJHK C NpHBApEHHEIM K HeMy oaanueM. PJiaxen AONoOJHH-
TeNbHO 3aKpemyieH Ha ¢depMme IBYMs S5-Mm 60/TaMH, NPOXOASIIMMH uepe3
¢daconnyio waitby, umeomyw dopmy aanna.

YcranoBneHHoe Ha (depMe HOXHOe YNpaBJEHHe COCTOMT M3 MeqaJibHON
KayaJky M ABYX NEPefaTodHmiXx kauasok. [lefmanbHas Kauajka BHINOJIHEHA
u3 scenesoro 6pycka. Oua Bpamaercss Ha 8-umm GoJsTe, MpoxonsiieM ue-
pe3 6o6HIIKY Ha BepxHeil moJke JuDKH. I/ yMeHblUeHWs TpPeHMS Ha Ka-
9ajKy Hajera cHu3y o6Gofima u3 0,5-mm craas. Ha konmax kauanku
npu6GUTH Gpe3eHTOBHIE NETJH, NOJAepXKHBAIOLIHe HOTH MMJIOTA CHH3Y.

Ocra/jbHBe AeTaNH yNpas/JeHHS W ero mpoBOfKAa MOKA3aHhH Ha . Cxeme
ynpasaenus (puc. 15). IlpoBogxa ynpaBienns Ha NmpAMBEIX yyacTKax co-
CTOMT M3 cTajbHofi mpoBosiokn Mapkun OBC anamerpom 2 ma ¢ TaHzepa-
MH (CTAXKKaMH).

Bce nepepsinHHe waciH (hepMH MOKPHIBAIOT MAC/ASHLHIM JAKOM H Mac/f-
Hofi kxpackofi. O6TaxKa (epMbl NMPOM3BOJHTCH MaljamnosaMoM, NOKpHIBae-
MHIM a3poJlakaMH IIepBOro H BTOPoro nokpuitHfi. MerannnueckHe neTasu

MOKPHIBAIOT B rOopsvdeM BHIE YEPHBIM aClbaJIbTOBbIM JIAKOM HJIH OLHHKOBHI-
BAaIOT.

27
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Kpeiio (pHc. 16) mMeer npsaMoyrodbHylo GopMy B IVaHe H  JesuTCH
Ha JBa NOJYKDHIJIA C NMOCTOSHHBIM NO pasMmaxy npodusaeM. KoHCTpykums
KpHLIa mpocTa H yAoGHa Ans COOpKH.

OCHOBOIO KaMAOro MOJYKDHIIA CJAYXKHT TaK HasbiBaeMas <«KopoGka
JIOHXEPOHOB», €OCTOSUas H3 IepefHero H 3aJHero JIOHXKEPOHOB, COeNH-
HeHHHIX IIECTBI0 pacnopkaMH H JMaroHaJbHBIME pacdalkaMu H3 ¢QaHep-
ubix Jenr (puc. 17). .

JloHxepoHHE KphlJIa HMeloT Kopo6GuaToe ceyeHHe W COCTOAT M3 ABYX COS-
noBbix moack cedennem 10330 mm ¢ noxx/ieeHHBHIMH YCHIMBAIOWHMMHU pefl-
KaMH TaKOTo e CeueHMA, IBYX CTEHOK u3 l-mm daHephnl, ceMH CTOEK H 60-
6uimex. Ha puc. 17 noxkasaHa KOHCTpYKUMS JOHXeDOHa, NpHYeM /st Har-
JIAHOCTH MacIUTal JOHXKepoHA MO pa3Maxy B3AT B NATb pa3 MeHblle Mac-
mraba Mo BBICOTE.

Pacnopkn nMeror $OpMy IPAMOYTONBHHIX DaMOK. TOpHOBbie DaCrlOpKH
co6pannl K3 peexk cedenHeM 103< 13 mm, a cpeiHue —H3 peek CedeHHEM
10X 15 Mm, coefHHEeHHHX KHHIaMH H3 l-mx danepsl.

InaroHa/IbHBle JIEHTOUYHBIE pacdalkH H3 2-#m (baHepH paCHOJOXEHH B
BepxHefl H HHXKHeH NJIOCKOCTAX KOpoOKH JIoOHKepoHoB. Ilep n KpemeHueM
JIeHTOYHBIX PACUAJOK K TOJKAaM /JOHMEeDOHUB CpPelHHe 9acTH pacdalox
MpenBapHTENBHO BEIMAYHBAIOT B BOJE, UTO CHOCOGCTBYET XOpOMUemYy HATH-
JKEHHIO JIEHT MOoCJe HX BblchiXauus. UToObl oGecrneuuTh pa3Meledde CTHIKO-
BHIX Y3JI0B, PacuajlKH NepPBOro HHXKHEro KpeCTa HECKOJbKO CHBHHYTH K
KoHny Kpbila. KpoMe nHaroHaibHBEIX JIeHT, Ha KOpOGKe JIOHXEDOHOB CTa-
BAT ellle AOMOJHHTEJALHYIO JIGHTY B MeCTe KPelJIeHHs K 3aJHeMy JIOHXepo-
Hy NPOBOJOYHOMA pacyasikKm XBOCTZ IJIAHEpa.

Ha co6pannyio KopoGKy JIOHXKEePOHOB HajaeTH 16 HepBwp Kphuia, npu-
KpenJIeHHBIX K JIOHXepoHy reo3mamu (puc. 18). e TopuoBbie HepBIOPHI
KpensiTcsi MO KOHUAM KpHUIA, a OJHA HEPBIOpA C YCHJEHHEIM XBOCTHKOM
CTaBHTCA Y KOpDHS 3JIepoHa.

HopManbHble H yCHJIEHHasi HePBIODH JIETKO HAHH3HWBAIOTCA Ha xoxﬁnﬁxy
JIOH)XXEePOHOB, TaK KaK He MMeIOT B CPefHefi YacTH PACKOCOB K CTeHOK. Hux-
HAS YacCTb 3THX HEPBIOP COCTOMT K3 OJNHOH MOJKH ceuenHeMm 6)X8 mu, xoTO-
pas npukpenasiercs HeGOJbLIMMH GOGHILKaMH K AHAroHa/JbHbHIM  (anep-
HBHIM pacyayKaMm.

OcranbHble AepeBAHHBIE YaCTH KpBUJIA COCTOST M3 PacuajoK, Noixpern-
JAIOHMX TOJKH TOPLOBBIX HEpBIOP, peek ceuenueM 6)X(15 mm, obpasyio-
WIHX paMKH IJ8 CMOTPOBHIX JIIOUKOB, BHPABHHBAIOWHX peeK, haHepHBIX JIeHT,
VCHJIHBAIOIIAX NMOJKH TOPLOBLIX HEPBIOD M XBOCTOBYIO YaCTh YCHJIEHHON
HEepBIOPHL, 3afHero CTpHHrepa (pe6pa) Kphila C KHHUAMH H JIOGOBOH 06-
WHBKH. BeipasHuBaimouie pelku ceueHHeM 6X6 mm crasstca Ha
HUXKHEH TIOJIKe MepefHEro JIOHXKEepOHAa, Ha 3JIEDOHHOH 9aCTH 3aJHEro JIOH-
epoHa ¥ Ha JIOHXKEeDOHe 3JepoHa. '

MeraJiHyecKie Y3JB M. HETaJM KPEIa COCTOAT H3 VY3J0B KpemJeHHs
Kpeia X ¢GepMme, TpPexXIJeYHX DHIYATOB YNPABJAECHHA 3JEDOHAMH, Y3J0B
KpernJieHHsi MOAKOCOB H PaciaJioK XBOCTA, Y3JIOB NMOLBECKH DOJHKOB M 1ap-
HHPOB TIONBECKH 3JIePGHOB.

Y3ubl H3rOTOBJIEHBl H3 YIJIepORHCTOH cTadu Mapkd 20. MorTtax Meran-
JIMYeCKHX Y3JI0B Ha JIOHXKEPOHAX KPhia M KOHCTPYKUHM y3J0B IOKa3aHH
ua puc. 19 u 20.

Daeporu (puc. 16) mmewT npsMoyroseHyio ¢opMy B MmJIaHe CO
CKOCOM Ha KOHile [JIA-NpefloXPaHeHHs HapYXKHBIX KOHLOB 3JIepPOHOB OT MO
BpeX/JeHHs NPH ONYCKaHHH KpHLIa Ha 3eMJI0. DJIepoH NoxBeuleH K Kphl-
Jy Ha Tpex UIapHHpaXx. : . )

_ DuepoH cOGHpaeTcs 3a0[HO € KPHIIOM, H €r0 HEPBIOPH ABJAAIOTCA XBOCTO-
BHIMH YacTAMu HepBiop Kphiia. Ilocse nocranoBKM 3agHero pebpa kpuiJja -
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. H OPHKDENJIEHHS HepBIOP K JIOHXKEPOHAM 3JIEPOH BMECTe CO BCTABJEHHHM
3apaHee JIOHXEPOHOM 3JlepOHa OTpe3aeTcsi OT KpHJa W OGIIMBaercs Che-
penu l-mm donepoir, o6pasyomeir D-o6pasryio TpyGy ¢ BOCeMblO Iepero-
poikammu H3 5-uu daHeph. Dta Tpy6a paboTaer Ha KpyueHHE OT ycHJIuH,
KOTOpBble NMPHJIOKEHH K NJedaM KaGaHUHKa 3J1€POHA,

Tpy6a npepriBaeTcs B MeCTax KPeNJIeHHs MIaPHHPOB 3JSpOHA, YTO OC-
Ja6aser CONPOTHBJEHHE JepOHAa KDYUEHHIO, OCOGEHHO OKOJIO KaGaH4MKa.
JJ11 NopKpenneHHs 3TOrO MeCTa Bech NpoJieT MEXAY HEPBIOPAMH 3alld-
Baercsa C ABYX CTODOH l-mm ¢aHepoii.

JIoHxXepoH 3/1epOHA HMeeT NOCTOSIHHYI0 BHCOTY 90 mm. KophiTHoe cege-
HHe JIOHXKepoHa o6pa3oBaHo ABYMA noaxkaMmu ceueHuneMm 10310 mm u cren-
Kol (pacnosoxeHHoN no3anu) u3 l-mm Qarepn. Mexnay noskamu, B Me-
CTaxX YCTAHOBKHM Ka6aHUHKa W YIIKOBHIX LIADHHPHHIX GOJTOB, BKJEEHH TPH
6o6hIIKK: cpenusiga pasMepoM 103703190 umx u nBe GOKOBEIE pasMepoM

- 103707100 sn. Tlo Xouuam moMeulennl crofixy pazmepoM 10>C10X70 ma.
Bo6BlmkY ¥ cTOfiKH 3aK/eeHH C NepeiHed CTOPOHBI JIOHXEPOHA NATHIO
KHHIaMH u3 l-um daHepHl.

KoHcTpykuusa kaGaHuHKa ajepoHa nokasaHa Ha puc. 20 (ysen 7).

Kapkach Kpulla ¥ 3JIepOHOB MOC/E NMOKPHTHS MAc/AsHHM JaKoM 06Ts-
CUBAlOT MajanojaMOM H NOKPHBAIOT ajpojakaMH. [Ipu OOTSXKKe Kpuila
Ha HHXKHEH ero NOBEPXHOCTH CTABAT KPHIIIKH CMOTPOBHIX JIIOYKOB AJSA Ha-
GMIONeHNsT 3@ COCTOSHHEM TPEeXIVIeUHX PHUArOB H POJIHKOB.

Ha o6pese 3agneii KpOMKH MeXIY KPBUIOM H 3JeDOHOM YCTaHABJHBA-
10T 3aCTeXKH Ha NHCTOHAX, CAyXalllHe A TNPHCTErHBAHHA 3J€pOHAa K
KPBLTY. DTH 3aCTeXKH NpEeoXPAHAIOT 3JEDOHLl U yNpAaB/eHHE 3JeDOHAMH
OT pa3Ga/ITEIBaHHS Ha 3eMJe.

ITogKOCH KpHJa JepeBsHHEE, CO CTaJbHHIMH HAKOHEYHHKaMH, MO-
CTaBJIEHHBHIMH Ha TPy6uaThIX 3akjenkax (puc. 16). KoHUH NOAKOCOB OKJie-
HBAIOT TIOJIOTHAHOH JeHToH. 13 ueThipex NOJNKOCOB [Ba BHIHECEHH BMepef,
49TO6Hl MOAKPENUTh HHXKHIOW uacTh ¢GepMH (JBXKY) NPH yhaapax crnepeny
H cO0Ky BO BpeMs NOCAAKH.

XBocrosass Oaaka

XBocroBas 6anka (puc. 21) CJOyXHUT A5l KpelJleHHS XBOCTOBOTO oOmepe-
Hus. OHa npeicTaBiser co6oi KOpoGuaThiff JIOHXKEPOH TpaneuHeBHAHOR
thopmel. 3anHul KOHel §asJKH Pa3BHT B BEPTHKAJLHOM HampasJeHul, o6pa-
.3yl 5THM HHKHIOIO 9acCTh KHJS.

Kapkac 6aJKH COCTOHT H3 JABYX IOJIOK, NlepenHero pe6pa KW/ H ero
IBYX JIOHXKEPOHOB, MOZKOCA AJs KDEeNJEeHHS] KOCTHISA, paclopoK MEeXAY
noJakamu u Tpex Gobriuiek. Ceuennst GpycKoB ykasaHH Ha puc. 21. Kapkac
o6uinT 2-mm haHepofi, NpHYeM Hapy:XKHHE BOJOKHA (aHePsl HampasJeHH
BILOJIb TOJIOK C LEJIbI0 YBEIHUEHHS XKeCTKOCTH GaJKH Ha NMPOJOJbHEIA H3rH6.

B nepenueii qacTd GaJKHM HMeeTCq CKBOSHOE BEPTHKAaJbHOE OTBEpPCTHE
pas 10-mm Goara, Ha KOTOPOM XBOCTOBas OasliKa MoxXeT Bpamatbcs. Yro-
66l oGecrneynTh BO3MOXKHOCTHL BpalleHHs OaJjiKu, ee mepefHee peGpo 3a-
KPYTJIEHO,

Ha xBocrosofi 6aJiKe YCTaHOBJEHH CJAENYIOIIHe META/IIHYECKHE Y3Jhl H
AeTaju: Y3JH KpelvleHus K (epme, YIIKH KPeNJeHHA HHXHHX pactajiox
XBOCTA, YINKOBHHA GOJT IMIapHHPa PyJs HaNpaBJeHHs, KOCTHUIbHHA y3ea A
caMOIycK.

Ys3nu KpeneHus 6aiaxu K QepMe aHaJIOTHYHH y3J1aM, NOCTABJEHHHM Ha
nenTpanpHoii Gepme (cM. pHC. 13). YIIKH HMXHHX XBOCTOBHX pacuajiok
NpeacTaBJsIoT COGOH COTHYTHle NOX YTJIOM CEpbrH H3 2-MM CTalu C ABYMS
OTBEPCTHAMH. YUIKH KpenaTca Ha Gaixe 8-um Godrom. B orsepcrus aas
pacuasok BKJAENAaHB NMHCTOHH M3 CTANBHHX TPyGOK nuaMeTpoM 6—4 mxu.

KOCTHIIL H3TOTOBJIEH H3 SiCEHEEOTO GPYCKa M yCHJEH CTaJbHOfi OKOBKOM.
a5
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Puc. 21. Tranep A-1. Xeoctosas Gaaka, KocTeirs w deraru camonycka




Yaen kpensieHust KOCTHUIS COCTOMT H3 ABYX CTAlbHHX HAKJAANOK ¢ OT-
GOPTOBAHHKIMHE ¢ ABYX CTOPOH KpasiMH. KOCTHIL BpalijaeTcsi MeXIy 3THMH
HakJaJKaMH Ha pacnopHo#i TpyOke, 3axartofl 6-um Gonrtom. [lepennuii ko-
Hell KOCTHA NPUTAHYT K 6anke 10-mM aMOPTH3aUHOHHBIM LIHYPOM.

Ha nepenunit 8-mm 60T KOCTBIIBHOTrO y3ja HajfeTa CTyHeHYaTas BTYJ-
K4, Ha KOTOpPOH BpalllaeTcsd PHYAKOK CAMONyCKa, NPUTTHYTHHA K 3anHef
cTeHKe 0alKH NPYXHHOHA. PEIUa)kok caMONyCKa CBA3aH NPOBOJIOYHON TATOH ¢
DYUKO#l caMomycka, HaxoAsuiefica B KaGHHe MHJIOTa, H MOXKET OTKJIOHATH-
csl Bmepel Ha HeKOTODHH yros. IIpu OTK/IOHEHHH PHYAXKOK OCBOGOXKIaeTr
KpecT caMonycka, KOTODHIl npu 3ToM c6pachiBaerT NETMIO CTapTOBOLO TPO-
ca, ylepxHBaIOLero XBocT nJaHepa.

XBocTOBOE OnepeHue

XBOCTOBOe ONEpeHHe MMeeT MPOCTHe NPAMOJHHeHHbIE OYePTaHHT H CO-
CTOHT M3 CTaGHJH3aTODA, PYJA BBICOTH, KHJS C NMOAKOCAMHM H pyJas Ha-
npaBJeHus.

Cra6unuszarop (puc. 22) rpeyronbHoli B nuane ¢opMe. Kapxace
crabuiM3aTopa HMeeT NepegHee pe6po, JOHXKEDPOH, CpeJHIOI0 PACIOPKY, YeTH-
pe HEepBIOPHI, IEHTH pacyaJjoK, GOGHIUKH, KHHIH H MeTa/JJIHYeCKHe OeTajd.

[Tepennee pe6po craGunusatopa ¢pesyeTcs H3 peflku ceueHHeM
20)<30 mm. JlomxkepoH craGuiy3aTOpa BHNOJHeH U3 maaHkd 10040 ma,
CYKeHHOH Ha KOHUAX 10 BHCOTH 8 mm. Criepenu Ha JIOHXEPOH HAKJCEHH
GOGBILIKH B MeCTax KpelJeHHus MAaPHHPHHX GOJTOB H NOAKOCOB ONEPEHHS;
03341 IO OCH JIOHXEepoHa HakJeeHH pefikn cedeHneM 10010 mm ¢ a-
ckaMu. Pellkn cayxar fiad yMeHbIIeHUS IUIADPHHH HIeJH MeXAY cTabHau3a-
TOpDOM H pyseM BbicoThl. CpenHsia pacnopka CraGH/IH3aTopa CeueHHEM
14340 mm B Tpex Mecrax yumupeHa no 44 mm HakJefiko#i ¢ ABYX CTODOH
6o6LIIeK.

Hepsiopu BrimosiHeHH M3 NJ1aHOK ceuenHeM 840 mm. PaHepHble JNeHTH
ceyeHHeM 220 MM YOIDOUHAIOT KOHCTPYKUHIO CcTabunu3aTopa u paboraior
Ha pacTsXeHHe, BOCHDHHHMAS YCHJIHS OT TPOBOJOYHLIX TAT YIPaBJIeHHA,
NpHMOKEHHHX K KaGaHuuKaM pyJ/s BEICOTHL

Bee wactu xapkaca cBsizaHbl Mex1y co60ii KHHIAMK U3 dareps ToJ-
munoft | mm u 1,5 mm. DBosapiuve KHHIBI, yCTaHOBMNEHHBle HA cpenHedl pac-
NOpKe, CAYKAaT AJa TONKPeNJyIeHHUs MOJOTHAHON OGTAXKKH H AJAf NPOMyCKa-
HHA Yepe3 HHUX HAKJAJIO0K KPeNJIeHHS KHJA.

Merannuyeckne Hetanu craGuau3aTopa Kpensitcs K JOHxepory. Omm
COCTOSIT M3 LIECTH YIUKOBHX GOJTOB H BHJIOK KDEIJIeHHS MOAKOCOB. BHJKy
06pa3yioT ABe JIMCTOBHE HAK/IAAKH H3 l-um cTanu pasMepom 16)<X62 mm
¢ TpeMs orBepcrHaMu. Kaxias mapa HaknagoK KDeNHTCH NBYMS IHCTOHA-
MH gHaMeTrpom 4X6 am.

Pyab BHCOTH COCTOHT M3 #BYX uacTeit. Kaxpgas wacTs pyist BH-
cotel (puc. 22) HMeeT JOHKEDOH, WIECTb HePBIOP, 3ajHee peGpo H ABa Go-
KOBHIX pe6pa, GOOHIIKY, KHHIE H MeTa/lIH4eckue HETaJH.

JlowxepoH pyJiss BHICOTH fpeacTaBifer coGo#fl MNJaHKy ceueHueM
10340 mu. B MecTax KpensieHHS KaGaH4YWKa H IIADHUPHHIX KPIOYKOB TIPH-
Kieensl GoOniukn., C nepefnHefi CTOPOHBI JIOHKEPOHA IpPHKJIEeHH DeAKH
10X 10 mx nns yMeHbIUEHHs HieqH MeXIy pyneM H craGunuszatopoMm. Hep-
BIODHl COCTOAT M3 JBYX NOJOK ceyeHHeM 6>(8 mm u creHok u3 l-mm dane-
phl. 3anHee # Gokosble peGpa mmeior ceuenne 8X30 mm. Bee kHuUE BH-
noJiHeHH H3 l-mm damephl.

Merasnyeckre y3Jh COCTOAT M3 KaGaHUHKA H [BYX LIAPHHPHHIX KplOd-
koB. Ka6aHyuk pyss BHICOTH BLITOJIHEH M3 NJIACTHHE], BHIDE3aHHOH H3 JH-
cTa 2-mm Crany H TpHBapeHHOH X oGofime ToJIHHOA 1,5 MM, OXBaTHIBAIO-
wel c3ain JoHXepoH pynd. KaGaHuuk Kpemutcs GOITOM OT IIAPHHPHOTO
Kpiouka. KpIOUKM aHAMOTHUHEl [IADHUPHHM KpIOYKam dJepoHa (puc. 20).
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Kuab TpeyroacHoii ¢opMmul (puc. 23), COCTOHT H3 JOHXKePOHA, Nepexr-
nwero pe6pa, TPex HepBIOp, PACKOCOB, KHHIl M MeETAaJJIHUECKHX JeTaJe.
JlorxkepoH kulsi ceueHueM 10040 mm ycuneH GOGHIDKAMH B MECTax Kpem-
JeHHsi MeraJaudeckux neraJteit. [Tepennee pe6po XuU/IR Takoe Xe, KaK H Y
cra6unusaropa. HuxHAs HepBIOpa Kuis aHajloruyHa BepxHell = HepBlOpe
KHJIS XBOCTOBOH 6ankH. B HUKHEH wacTH KHJb OGIIMT ABYMS MOJOCAMH U3
2-mu Ganepm wmupuuHolo 70 mm. CpenHss HepBIOpa  COCTOHT M3
dauepuux JgeHT 2320 mm ¢ 6o6rmkol Mexnay HuMH. Bepxuas uepriopa us
8-mM NMJIAaHKH KpPEemHTCA Ha 1-MM KHHMIAX.

B kune nocrasnens asa packoca cedenneM 10340 mm: nepemnuil pac-
KOC BOCTIPHHHMAaeT BMECTe C JIOHKEeDOHOM YCHJIHS OT HATSKEHH pacuasox
XBOCT4; 3a1HHH Packoc NOLKpeIiger OT H3rHOa JOHXKEPOH Kuas B Yyaie
HHUXKHero mwapeupa. Kuuuma BToporo packoca H BepxHAs KHHIA, COTHYTas
BOKDYT NepefHero pe6pa, UMET 1-Mm TOMLIHHY.

Merannuueckde [eTaJH KHJAS COCTOAT H3 HeTHpeX 2-MM CTaNbHEIX Ha-
KNaJ0K C TPHBApEHEBIMH mMafi6aMHK, YCTAaHOBJEHHHX Ha KHJe C MOMOIIBIO
pasBaJbllOBAHHEIX NHCTOHOB M3 TPYOOK muameTpoM 6—4 mse. Haxnanxn
CTaBATCA Mocse OOTSXMKH KHJIA MazanosamoM. Haknazku mpoxomaT uepes
cTaGHIN3aTop, MJIOTHO OGXBATHIBAIOT M0 CPEIHIOI DACIODKY H 3aKpemJs-
10T cTabuan3aTop Ha GaaKe C TOMOUILIO ABYX 8-MM GOJTOB, KOHTPAIIMXCH
6yJaBKaMH.

OcrajgpHHE MeTajJIHYecKue NeTand KDemnsTcd Ha JOHXKepoHe KHAN 10
cOODKH NOCJeJHEro H COCTOSIT H3 IBYX VIUKOBRHIX IIAPHUDHBIX O6OJNTOB ¥
IBYX HAKJal0K, VKpelUVIeHHHWX nByMs 6-ms nucromamu. Haxmankn o6pa-
3YIOT BUJKH [JJ15 KpelJieHHs BePXHHMX KOHILOB NOIKOCOE onepeHus. 3amuas
HAK/IaJKa KMeeT IBe Naphl YIHKOB, H3 KOTODHIX ABa HHXKHHX YIIKa OTOTHY-
,THl BIepel M CJYXKaT AJS KPeIJIeHHs BEePXHHX PacyasJiok XBOCTa; B OTBep-
CTHAX 3THX VUIKOB BCTABJEHH H PAa3BajblOBaHH NMHCTOHB! . M3 CTAJbHBIX
Tpy6ok amamerpoM 6—4 mm.

Pyab HanpaBaeHHs (puc. 23) ONMHAKOB C PYJSAMH BHCOTH H
OTIIMYAETCs OT HHUX TOJbKO GosbluuMu raGapuramu. CeueHus peexk pyas
Hanpap/eHus, KaGaHUHK W IIADHHPHEIE KPIOUKH TaKHue Ke, KaK U Ha pyJe
BhICOTBHI. ’

Bce "gactH XBOCTOBOTO ONEpeHHS JAKHDPYIOT, OOGTArHBAIOT MananojaMoM
H NOKDHIBAIOT a3POJIaKaMH.

[Tonkocu omepenus (puc. 23) NpPHAAIOT HEHM3MEHHOCTb B3aHM-
HOMY pacno/IoKeHH0 cTabuam3atopa M Kuss. ITOAKOCH H3rOTOBJAIOT M2
peex ceuenxeM 1030 mm c 3aKpPYrJeHHLIMH TDaHSAMH M JBYX HaKOHEUHH-
koB. Hakonegnuxu cocrosar u3 [l-o6pasnHrix o6ofiM u3 l-mm cranu ¢ npH-
BapeHHHIMH o6pe3kaMH TpyGok auamerpoM 8—6 mm. Haxgoneynuknm Kpe-
AATCA K TeJy MOAKOCA NMHCTOHAMH AHameTpoM 6—4 ma.

Pacyanka xBocTa COCTOMT H3 WeThIDeX 2-MM CTaJbHHX MNPOBOJIOK, 3a-
IeNaHHHX B YIIKH Ha KHJe M Ha Gaixe. Ha mepemnnx KoHuax pacuaJiox
HMEIOTCH TaHNepH, KOTOphle KPensiTcsd K YIIKAM Ha 3aAHHX JIOHXePOHAX
KDHJIZ MOCPENCTBOM 5-MM BaJHKOB, 33aKOHTPHBAEMEIX GYJAaBKAMH.

CremHbift o6Tekatenb KaGuHbBI

O6rtexarens npencran/seT coGof ¢aHepPHHIN SIIMK NMPAMOYTOMLHOTO Ce-
UeHHs C 3aKpYIJeHHOH mepenwed wacTeio. HapmeTwift Ha ¢depmy, obrekatens
o6pasyer NWJIOTCKYI0 KabuHY (puc. 24).

O6Tekarens co3maer yaoGCTBa MM 06Y4aeMOro TeM, 4To MOMOraeT yye-
HHKY 10 BEepPXHedl IVIOCKOA 9acTH oO6TeKaTeNs BHAEPKHUBATH 3aTAHHEIR
YToJl IpH MoJieTe- MO NPAMOH, N/IaHHPOBAHHH H HaGope BHICOTHI, MpefoXpa-
HA€T MHJOTAa Ha C/ylad OGPEIBA aMOPTH3aTOpa; OGJeruyaeT OCMOTP YMIpaB-
JI€HHs H PEMOHT mepefHed YacTd GepPMEl H yayullaeT adPOAMHAMHKY NJIa-
Hepa.

40
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Puc. 24. Hranep A-1. Coem msk obrexareas
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HixHas wacTh 06TexaTeass CAYXKHT moJjioM Kabunel, C3anu ofTexaTedb
IVIOTHO TPHJeTaeT K GOPTaM CHNEHbS M KPENHTCS K HHM JABYMA Kpiou-
kamu. KoHCTpyKuHs ofTekare/s BHIOJHeHa H3 peek 10X10 wm; o6linBKa
n3 1- 1 1,5- mu paneph.

KoaecHoe waccu

st B3JieTa, IOCafKH H NEPeBO3KH NJIaHep MOXeET OLITh CHaGXKeH ABYX-
KoJeCHHM WaccH (puc. 25). KosmecHoe maccn 0coGeHHO ynoGHO MpH mep-
BOH4YaJbHOM OGYYeHHMH, Tak KaK OHO O6JeruaerT mpOGEMKH H IOAJETHL.
BosbIloA XOX aMODPTH3allMH NpefOXpaHsAeT IMIAHEp OT NMOJOMOK NPH Tpy-
ObIX NMOCaZlKax yYeHHKa.

IlBa Kosleca HacCaXXeHH Ha OGLIYI0 OCb, COCTOAILLYIO M3 TOJICTOCTEHHOI
TpyOh anaMerpom 30 mu. UTOGH oCb He Bpalllajach B T'OPH3OHTAIbHOMN
IJIOCKOCTH, €€ PacuajiuBalT ABYMA 2-MM CTaJbHEIME NPOBOMOKAMH BIEpel
K OnHO# M3 Gobnmek sbkH. Ha puc. 25 nokasana aMOpTH3auHs OCH IIac-
CH, COCTOSAINASl M3 IUHYPOBOTO aMOPTH3aTopa nHaMerpoM 15—I18 mm.

Kosneca nnamerpom 300 sm H3TOTOBASIOTCS OGHUHO M3 gmepeBa C  (a-
HepHBIMH AHcKamH. OfGox KoJeCa OKOBHIBAETCS JIMCTOBOH CTaJblo HJH OK-
JenBaercs Koxeir, CymecTsyeT TakkKe OJHOKOJECHHH BapHAHT LIACCH,
TIpenJIOXeHHHR KoHcTpykTopaMu A, Jlo6axosum 1 M. 3aspunM (puc. 26).

L N

Bombwoft onuT akcnsyarausu naawepa A-1 mokasad, 4To o CBOHM
JETHBIM H SKCIIYaTAIHOHHEIM AaHHBIM OH OTBEYdeT CBOEMY Ha3HAYEHMIO
CIYXHTb B KadecTee yyeOHOH MALUHHBL. TeXHOJIOTHA H3DOTOBJEHHS IJaHeDpa
BECbMa IPOCTa M He TpefyeT ClenuaJH3HPOBAaHHOTO OGOPYAOBAHNSA H CJIOXK-
HOM OCHACTKH.

JesaTe/lbHO. MPOAO/IKHTL PaGoTy (MpeKpallleHHYIo Gosee HECATH Jer
TOMY Ha3all) HaA AaJjbHeHIIMM YCOBEPLIEHCTBOBAHHEM KOHCTDYKUMH Iia-

' /zu/mmaamw

Puc. 25. aanep A-1. [lsyxxosecnoe waccu

Hepa A-1. B wacrtHOCTH, XeNaTeNbHO YNPOCTHTH c6opxy M pasBopKy mia-
Hepa, pa3paboTaTth CTAHAAPTHOE ONHOKOJECHOE LIACCH, YCTAHOBHTH 33aMOK
A5l GYKCHPOBKM IJIaHepa JieGelKod, YMEHbLIHTh BeC KOHCTPYKIHH H T. II.

OnnoBpeMeHHO Haflo NPHHSATL MEPH K CHHMKEHHIO CTOMMOCTH nJlaHepa M fno-
BHILIEHHIO CDOKa ero CJayGHl.

42
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TR SIVENAdE 48 o

B 1936—1937 rr. nunxenepom O. K. AHTOHOBBIM GHLIH CO3NAHH ABYXMECT-
Hple BapHaHThl ONHOMECTHOTO Y4eGHOro nuanepa ¥-c4, noJyuHBIIHE Ha3Ba-
upe Y-c5 M ¥-c6. [locnennufi U3 STHX TIaHEDOB SBJAETCH IIPOTOTHIIOM
nsiaHepa A-2, moctpoennoro B 1942 r, :

ITnanep A-2 mpegHasHayaercs /s NMepBOHAUAJBHOTO OOyueHHsl nniaHe-
pHCTOB. 3anyck NJaHepa B BO3AYX MOXKET NPOM3BOLHTBCA KAK C MOMOIIBIO
Je6eNKH, TaKk 1 GVKCHDOBKOH €ro 3a CaMOJIETOM.

Inanep A-2 (puc. 27) B or;nuuMe oT miasepa A-1 umeer IBYXMECTHY
FOHIOJY C ABOHHBIM YNpaBJEHHEM, KpHUIO GOJBUIETO pa3Maxa, J06oBHER
pacyajJKH MeXIy NOJKOCAaMH H YBEJMYeHHHIH pa3Mep Dy./s HanpaB/ieHHA,
Kpome Toro, niaxep A-2 o60pyI0BaH 25pOHABHIalMOHHEIMH NPHGOPAMH.

KoHCTpykuus niaHepa BHINOJHEHAa M3 ABHALHOHHOM COCHH M (aHEepH.
OO6WHBKa KpblIa W ONEPeHHS -— NOJOTHSHAs, MeraJl/HueCKHe Y3JH H3r0-
TOBJIEHE M3 VTIJIepOAHCTOH cTasd Mapxu 20.

drosensx

KoHcrpykuus drosenska rakas xe, Kak ¥ y miaHepa A-l.

Ilnist Toro 9TO6E! MOMECTHTH BTOPOTrO MuJAOTa, hepMa mianepa A-2 mume-
eT 60JbIuKe NJHHY M BHICOTY, Yem y naaxepa A-1. C sToli e nesbio Ha
A-2 BMeCTO 1MaroHalbHOrO packoca (epMH Kaxjuas H3 IBYX CTOEK TOJA-
KpenseHa nogkocoM (puc. 28).

OcHoBHbIE CTEDXKHH (epMb HMelOT cevenne 36340 mam. Ha mumxwedt ua-
CTH (hepMel YCTaHOBJIEHH! [IBe ONOPH AJS CHIEHHH MNHJOTOB, [pHYeM 3al-
Hsis ONOpa HEMHOTO HHXKe NepeiHedl, YToGH CBOGOAHEE Pa3MECTHTb HHCT-
PYKTOpa IoJ KPHITOM.

Huxuss u 3anuas wactu depmsl, a Takxe BepXHHil y3eJ MepefHux Cro-
exk (epMBl 3aWHTH C ABYX CTOPOH 2-MM (haHEpOi.

Ha ¢epme (puc. 28) cMoHTHpoOBaHM y3/IH Kpenaenus KpblIa, Y3.hl
KpEIIeHHS OAKOCOB, Y3JIHl KPellJeHHsI XBOCTOBOH 6aJKy, ABa KPOHMITeRHa
PO/IHKOB, Y3/IHl KDETJIEHHS NPHBA3SHHX pemHeff, GYKCHDPOBOYHBIA 3aMOK,
OKOBKA JIBIXH, TMOCTH PYYHOTO YNpaB/ieHHss M HOXHOe yrnpapJeHue. Koucr-
PYKLHA METa/LIHYECKHX Y3JIOB MiaHepa A-2 CXoiHA ¢ KOHCTDPYKUHeHl y3/0B
nnaHepa A-1, o Ba nuanepe A-2 y3im caenaps 6odee TIPOYHBIMH.

Y3lbl KpemseHHsi Kpbiia NOZOGHH y3jiam miasepa A-1. K ywkam sa-
JIOK NpHBapPeHb! Wafbel pasmepoM 1,5X20 mm.

B cBsizu ¢ TteM, uTo 3anuuil JIOHXKEPOH Kpbllia NOAXOAHT K (hepMe mopg
KOCBIM YIVIOM, YIIKH CKOG Y 3afHEero KpoHIITefiHa COTHYTH He MOJ NPSMEIM,
@ MO KOCHIM YIVIOM H HAK/alKa, COENUHSIOMAs CKOGH, He NpsSMOYTObHAS.

Y3/IB KpelsieHus NOAKOCOB MONOGHEL yanaM A-l, Ho u3 GoJee TOJCTOlN
cranu (2,5 mu). Ilepennudt ysen nogkoca uMeer BTOpOE YUIKO JJISl KpemJe-
HHA HHXHEro KOHNA pacyalkH. Kaxpas mapa ysioB Kpemures k nopxocy
TpeMs 6-mm GoJaTaMu. . )

Y3JBl KpelJIeHHs XBOCTOBOA 6ajiKk TaKHe e, Kak y mJjaHepa A-l.

KpoHIITeAHbl POJTMKOB CBAPEHH H3 ABYX HROTHYTHIX MIACTHHOK M3 1-MM
JHCTOBOMA cranu. Kaxnwit KpoHIITeAH moNiep:KHBaeT Mo nBa poJiuka nua-
MeTpoM 40 mM, BpAINAIOLIKXCS HA PACMOPHOMN BTyJKe. Yepes posnku npo-
XOAAT TPOCH yNpaBJeHUs pyJieM BHCOTH. KpOHIITeAHH pOJIMKOB VKpere-
HH Ha Qepme ABYMs GOJTAMH XHAMeTPOM 5 mm u 6 mm. llecTHMHATHMeT-
POBLIT GOAT CHYKHT OLHOBDEMEHHO H OCbI0 DPOJHKOB (CM. CeYeHHs 1o
B-B u no B-B Ha puc. 28).

Y3/bl KpenyieHHs NMPHBA3HBIX PeMHelH NpPeNCTaBJAAIT COGOH TT-o6pasHo
COTHYTH® IVIACTHHEl H3 2-MM JIMCTOBOH CTaJH C NPHBADEHHHMH K HUM
Tpy6KaMH nuametpoM 11—8 mu. [laacTHHH OXBATHBAIOT MOXKOCH thepmMu
H KDensaTcs Kaxnas ABYMS 4-Mm GOJTAMH.
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BykcnpoBouHBEIH 3aMOK (pHe. 20) COCTOHT M3 KPOHIITefiHA 3aMKa, proq-.
Ka, 3anopHofl CKOOLI, TPeX PacHopPHHIX TPYGOK, ABYX NDYKHH HTpex 8-mm
6oaTOB ¢ rafixaMH M wafi6amu. KpoHwTelin 3aMK4 CBapeH M3 IBYX INeK H
IT-o6passo COTHYTOro BKJAAMIINA, BHIOJHEHHHX H3 1,5-Mm jgucropofi cra-
nu. Yepes ymkM KpoHwTefiHa nponyiled 6OJT C pacnopHo#l Tpy6Kol mma-
merpom 10—8 mm. Ha 1py6xe Bpaiaercs xpiouoxk. OH BHnuaeH uz 10-mm
CTa/X M HaBapeH Ha BTYJKY H3 TPyOe auamerpoM 14—I10 muy.

DByKcHpPOBOUHHIL 3aMOK yCTaHOBJEeH Ha JbDKe (epMbl Ha pacCTOSHHH
350 mm oT HOcKa (epMH M NPHKpEIIEH K JBDKEe ¢ NOMOUIBI0 Tpex 10-mm
nucroHoB. CHapy)XXM Ha KpOHHITeliH 3aMKa HajzeTa 3anopHas Cko6a, KoTo-
pas yAepXHBaeT KPIOYOK 3aMKa B 32KPHITOM MOJIOKEHHH C MOMOWIBIO ABYX
npyxul K3 2-mm nposojokn OBC. 3anopuas cxo6a MOXEeT BpaliaThCs Ha
GosTe, POXOASIEM Yepe3 WIEKH KpoHIuTeitHa. CkoGa COCTOMT H3 ABYX Ha-
crelf, CBapeHHBIX u3 2,5-uM CcTasmm, IPHUEM JleBas 4acTe CKoGul obpasyer
PHIYAXKOK, CAVKAUIUA IJ18 OTTSAKKH CKOGHL.

OKoBKa JIBKM COCTOMT W3 ABYX CTaJbHEIX OTGOPTOBaHHLIX IIOJOC, CBa-
PEHHBIX B CTHIK. [lepeHAA yacTh OKOBKH HMeeT TOJIWHHY | MM, 3amHAA—
2 um.

Fowpgoma (puc. 30) kpemutcs X ¢epMe u npencrasiseT coboit da-
HEpHBIH MK 00TekaeMoll ¢opMe. 3anHsAs 4yacTb KaGHHH OOTSHyTa TNo-
JOTHOM, nepefHss o6uura dadepoli. CBepxy TOHAOIL YCTAHOBJEHH [Ba
HeGO/IBLINX TaprpoTa, X KOTODHIM ITPHKDEIJIeHB KO3bIPbKH H3 OpraHuue-
cxoro cteksa, B neBom GopTy 3anHell KaOHHH HMeeTCs [ABepb 1/ MOAXO-
1a K 3aJHEMY CHJCHbBIO MHJOTA.

OCHOBHEIMH YacCTAMH TOHIOJB SBJAAIOTCA: TOJ TFOHLOJBI, INECT: HinaH-
rOyTOB, NepeliHee W 3aJHee CHAEHbS, BepPX TOHIOJbBI, HH3 CTeKaTe/sd TOHIO-
Jbl, TepeaHult W 3aJHHUH raprpoTsl, OGLIKBKA H 1Bepb KaGHHHL.

[Ton ronmoasl coctouT u3 aByx mosoBuH (puc. 30), NpuUKpenieHHBIX
KjieeM H OLMHKOBAHHBIMH TBO3ASIMH K BeDxHelf TNOJKe JBDKHOH uacTi
thepMEL )

Kapxac kaxno#i mnosoBuHB nona npeacrassaser cofoit miockyio dep-
MY, COCTOSIIYIO M3 IBYX NPONOJBHBIX peek M pacnopok. OfHa NMpoioJbHad
peiika (npuJjerawias x depme) npsMas, npyras (HapyxHas) pefika ckie-
€Ha K3 Tpex uacreil, YaCTMYHO U3OTHYTHIX. [Ipono.bHBIe pefiku HMEOT ce-
yenue 15X 15 mm, nonepeursle pacrnopkun —— 10015 mm (xpome oauoil, ce-
geyueM 15—25 mm). ;

Csepxy no.1 o6wuT 2-uw danepo#, chuzy — 1,5-ms u l-mm danepois.
B mecrax pacnosokeHds nepajefl HOKHOroO yrnpaBJeHHS 0] VCHJIeH Ha-
KJankaMH u3 5-um (anepsl. Ha moiy HMeOTCS ABa OTBEPCTHSA AJS NPOXO-
Ia TepeIHHX TOLKOCOB KpHIa.

B HapyxHOH pefike 06B07a Mosia BHIpe3aHhl Ma3sl s KpelJeHHd
wrauroyros Ne 1, 2 u 4. OcranbHble MMAHFOYTH VCTAHOBJEHHI HAM Pac-
HNOPHBIMH pefikaMH NOBepX OGIIHBKH [oJja.

Ulnanroyt Ne 1 umeer [1-o6pasHyw ¢opMy H cofpar H3 Tpex peek Ce-
yenneM 10315 mam, ckpemyeHHBIX KHHLAMH H3 1-um (paneps (puc. 31).

[Unanroyter Ne 2 u 4 Takoil e KOHCTPYKIMH, KaK M mmadHroyt Ne 1.
Ceuenne npasoii crofixd — 10X 15 mu, a aeBoit — 1525 ma. Heo6xonn-
MOCTL VCHJIEHHS JIEBBIX CTOEK BhI3BaHa YCTAHOBKON Ha .1eBoM 6GopTy py-
yeK ympasjeHus GVKCHpoBOuHBIM 3aMxoMm. CeueHHe BepxHefl pefiku mmas-
royra Ne 2—10>(15 mm, a Ne 4-—103<25 mm. B yriax pelixu mnauroyros
CBSI3aHB VFOJKaMi W KHunamu. [loxasanunie Ha puc. 31 Go0HIUKM Hu Ha-
KJagky Ha wnadroyrax Ne 2 u 4 npenHasHavaroTcs A4S yao6cTBa c6OPKH
KaGUHBL.

MInanroyrel Ne 3 u-5 (pHc. 31) npencrasnsior coboll HEBHICOKME paM-
KM, Ha KOTODBIE OMHPAIOTCS NMepelHue Kpas A0COK OGOMX cHIeHuil. Pefiku
STHX WMAaHroyToB HMetor cedeHne 10310 mm, a CTeHKH BHpe3aHsl H3 3-MM
(hanepHl.
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HInanroyr Ne 6 mMeer BMA paMku TpaneuueBupHolt ¢opMu. Tpu cro-
poHBl paMKH oGpa3oBaibl peifkamu cedeHneM 10310 mxm, a wueTBepras
(npaBast) — cTofiKoit ceueHneM 15X25 mm. Ha srtoft croiike kpenurcs
¢dopTouka cTekarenss KaGHHH.

CHIeHbsl NHJIOTOB BXOJAAT B KOHCTPYKUHMIO KapKaca rosmoabl. Kaxmoe
CHIEHbE COCTOHMT M3 AOCKH, BHNOJIHeHHOH H3 [10-mm (paHepH, CIHHKH — H3

2-mm ¢aHepHl, ABYX GOKOBHX NaHOK ceueHHeM 10330 mmx u BepxHefl me-
pexJanuHH.

Ha nepennem kpae nocku cumenbs (puc. 31) mpuk/eena 3akpyrieHHas
CBepXY MJaHKa, clyXKalllas AJis yAepXHBAHHS Ha Mecte moxymku. Ha san-
He#l wacTH HOCKH CHAeHbSI yKpellVleHa OOGHIIKA TpPEYTOJLHOIO CEueHus,
npeAHa3HayeHHAS IJIS YCHJEHHS CBA3K MEXIY AOCKOH M CIHHKOH CHIEHbA.
Bepx cnHHKH NepefHero CHAeHbs KDPEeNHTCH K TMOMNepeyHOH NepexJajiuHe,
cocTosillell U3 MOJOCH 5-mm ¢aHepH, YCHJEHHOM CHH3Y NJaHKOH CEeYeHHEeM
1540 mm u cBepxy — AByMA pefikamu ceyenneM 1010 mm. Cnunxa
3aJHero CHIeHbsl NPHKpeNJeHa K 5-uM (aHepHOA LOCKe C NOMepeuHbIMH
pefikamu ceyeHueM 1010 mm. Sta daHepHasi AOCKa YBEJIHYHBAET BHICOTY
safHell CHHKH H 0o0pasyeT cTeKaTeslb 3a I'oJIOBOH BTOporo nujora. Hmx-
HHIl Kpail CIMHOK OGOMX CHIEHHH OKaHTOBAaH (paHEpHOH JEHTOHR CedeHHeM
2X25 mm.

K 3anHeMy CHIeHbIO KpemsiTCsi Ha uYeThlpeXx 5-mam GoJiTaXx HBa KpPOH-
mitefina ¢ pPOJAMKAMM AJs TPOCOB HoXHoro ympasnenus (puc. 31). Kpon-
IITeAHH BBLIIOJHEHB B BHUAE YIVIOB H3 2,5-MM JHCTOBON CTajM ¢ npHBapeH-
HEIMH K HHM 6-M# GOJITAMH, COYXKAUIEMH OCAMH /1K POJHKOB. Postnkun nua-
MeTpoM 40 Mm BpamaloTca Ha pacloOPHBIX BTYJKaX H3 TPyOOK IAHaMeTpoM
8—6 mum.

Bepx rongoan (puc. 30) npeactasiaser co6oil paMKy, ouepTaHHe Ko-
TOpO# COOTBETCTBYeT (hopMe KaGHHBI B MiaHe. BHYTPH paMKH yCTaHOBJe-
HEL BHYTPEHHAS Ayra K DsIA PACHOPOK, MIaHOK, packocoB M GoOwillex.
Bepxussi CTOpOHA pPaMKH 3alIMTa YacTHYHO l-mm aHepoir. MMelomuecs B
OBGLIMBKE OTBEPCTHA CJYyXKaT AJf Npoxoja TPyOoK NPOBOAKH K IpuGopaM.
Pamka oksieena us nepenuell u 3agHelt ayr <etenueM 15)15 mm m aByx
NPAMEIX DeeK TAKOro e cedeHHS. DTH DelKH YCHJEHBl NPHKHEEHHBIMH K
HUM pefikaMu pasmepoM 103<153<425 um.

Hus crekatena rouzodn (pHc. 32) COCTOMT M3 ABYX H3OTHYTHIX peex
10>(15 MM, pacnopoK TaKOro »Ke CeYeHHs, OCLIMBKA H KHHL H3 l-mm da-
HepkHl.

FaprpoTn cayxaT AJS K[LemJeHHss NPHOOPHBHIX ZOCOK H 3aKPhIBAIOT
npHGOpH M NMPOBOAKY K ¥uM (pHuC. 32).

[Tepexuuit raprpoT COCTOHT U3 pelikd ocHOBaHMA ceueHHeM 1515 mm,
coruytoit mo ¢opMe HOCOBOH AYTrH BepXa rOHOOJE, 3afHell AYrH CedeHHEM
1520 mm, yxpemieHHORA nog yriom 70° X BepXy KaGMHE, MOMNEpeTHOH
CTeHKH B BHJE JIEFKOH HEPBIODH H NSTH NMPOJOJBHBIX IiaHOK. I'aprpor o6-
wut l-mm ¢daHepoir u uMeeT CBepxy GOPTOUKY AJf NOAXOAa K NMpPHGOpaM.

3agHuil TaprpoT HMeeT B IIaHE NPAMOYTOJALHYIO (OPMYy H IO KOHCT-
PYKIMH CXOZeH C NepeAHHM TaprpoTOM.

K 3apguuM ayraM raprpora NpHKpelJieHb Ha IIypynax npuGopHbie Ao-
CKH, BHIpe3aHHble H3 6-um (paHepH H OKJIeeHHHle NEPMAaTHHOM.

Ko3blppbkn KaOuWH COTHYTH H3 4-Mm opranuyeckoro creknaa. K Ko3wipb-
KaM [pHK/eNaHbl HapPyXHHE H BHYTPEHHHE OKAHTOBKH, BBIKOJIOUEHHHE H3
aJioMHHEMeBOTO cmiasa AMuM  rtoaummmolo 1,5 u 0,8 mm. Kosppbka
Kpensrcsi K raprporaM ¢ [OMOLIbI0 MIYPYIIOB,

Jlo nmepsoro IIMaHroyta OGIIMBKA HOCOBOH YacCTH KaGMHBI COCTOHT H3
l-mm ¢aHepH, a oT NepBOro WINAHIOyTa A0 OOKOBHIX NJIAaHOK 3aJHEro CH-

nenbs — #3 1,5-mm Qanepnl. Konen crexaTesnss ka6uum 3amuT 1no GokaM
1-mm danepoii.
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IBeph co6paHa M3 ueTHpeX peeK ceueHHeM 15)X25 mm u 3ammra cha-
pyxu 1,5-mm ¢danepofi. Pefikn nmeloT 606HIIKY AJA KPEIJIEHHS KDIOUKAa ¥
yeThHpe KHHUH. [IBepb noasellleHa Ha ABYX MeTaJJIHUeCKHX NeTJHX, ycTa-
HOBJIEHHHIX Ha JeBOi cTolike IumaHroyta Ne 4, g 3amHpaeTcs KPIOUKOM ¢
NpefOXPaHUTeNbHOR MPYXHHOH.

C npaBo#l CTOPOHH CTeKaTelds xaOHHE HMeeTcs GoJbiras GopTouka aas
OCMOTpPa TPOCOB H POJIMKOB YIIPaBJIEHHS.

XBocToBasg 6aJKa N0 KOHCTDYKUMH M DPa3MepaM He OT/HYaeTcs
oT xBOoCTOBOR Gasnku miaHepa A-1. daHepHas OOGWIHBKAa KHJIEBOH wHacTu
6aJkn HeCKOJLKO yCHJeHa (mocraBieHa 2,5-um (anepa BMecTo 2-MM}. Y3-
JIB KpervieHHs GaJKH aHaJOTHUHH y3J1aM, cToAlliuM Ha ¢epme. K Ganke
V3JB KpensiTca ¢ TNMOMOUIb0 6oATa H TpeX NMHCTOHOB AHaMeTpoM 6 M.

Koctninn nianepa A-2 rtakoit xe, kak u miaHepa A-1. Camomnyck or-
CYTCTBYeT.

Kpsino

Kphito HMeeT pa3beM mo OCH CUMMeTpHH IlaHepa. Kaxkaoe mONyKph:-
J0 mpencTaBiaseT CO6OH B IJaHe [Be COeJHHEHHHIE OCHOBAHHSMH Tpane-
UMH C 3aKpyrJeHHeM Ha KoHuax. Ilo BceMy pa3Maxy KpELIO HMeEeT Ipo-
¢une HATH-PIII, HeckonbKO H3MEHEHHEI TOJIBKO B 3J€DOHHOH YaCTH KpH-
ja. [To KOHCTPYKUMH KpPEIO CXOAHO C KPBLIOM MiaHepa A-l.

Kapkac KaxIo#l NOJOBHHE KPHJIAa COCTOHT H3 KOPOBGKH JIOHXEDOHOB,
17 nepsiop, 15 hopMepos, 106aBOYHOrO JOHMKEPOHA, KOHLEBOH AYTH, CTPHH-
repa, 3amHero pe6Gpa, packocoB, O606bimek ©  (aHepHOH  OOGIUHB-
Ku (puc. 33).

B orsimune ot xpmuia miaanepa A-1, kpbuto A-2 uMeer KOpoGKY JOHKe-
poHoB B GopMe TpameuMH; COCTOHT W3 JBYX JIOHXKEDOHOB, Pacnopox H ta-
HEepPHEIX pacyaJioK.

Ilepennuit JMOHXEepOH KOopoue 3aAHero Ha 33 MM H HMEET HECKOJbKD
HHOE DaCloJIoXKeHHe CTOeK H Go6hieK. 3arOTOBKH HOJOK H CTEHOK, a TaK-
JKe pacHopKH M GOOHLIIIKH ONHHAKOBHI [/ OGOHX JOHKepoHOoB. B mecte
KpenJieHHs MoAKOCa BepXHSAS NMOJIKa HMeer ceyeHHe 35)X46 MM, HIKHSA —
22X35 mm. B KOpHeBOM 1aCTH JIOHXKEPOHBI MMEIOT OMHAKOBYIO BBHICOTY
(145 mm) u umpuny (38 ms) Ha nporsxkeHHH okosno 3 M. K KoHUaM Kph-
Jla CeueHHe JIOHXEPOHOB yMeHbmaercs no 12)X55 mum. Ha panne 2416 mu
(cumras OT KOpPHs) JIOHNKEPOHH OGIIHTH C ABYX cTopod 1,5-mm danepoi,
a panbme — l-mm danepoi.

Pacnopk#n KODOOKH KPHIbEB IPEACTaBJASIOT CO060H INPAMOYTOJbHBE
paMKHK CO CTOHKaMM H KHHuaMH u3 l-uxu ¢anepnl. [lepBrie nsaTh pacnopok
cobpans u3 peek ceuenneM 10016 mm, ocrajnbHEe UeThipe — H3 pPeek ce-
venneM 8X12 mm. BocbMmas M NeBATas PacNOpPKH 3alUMTH CIVIOLIL C OfHOH
CTOpOHBL 1-MM (aHepoil.

daHepHbIE PacyaJKH KOpOGKH KpHUIbeB HMEKOT PasjHuHble ceyeHHs (OT
2X50 mm po 1,5X25 mm), B 3aBHCHMOCTH OT NPHXOASIIHXCH Ha HHX
YCHJHA.

Hepelopsl KphiIa CXOAHH C HepBIOpaMH nuaHepa A-1. YcuienHas Hep-
Blopa Ne 1 cocToHT H3 Tpex nosok ceueHHeM 6X15 mm. Hocok wepsropu
3amuT 2-mm (paHepoi. BOGHIIKKH HOCKA BHIIONHEHH M3 JHILL, CTEHKH —
u3 1,5-um daHepHl, a paCHOPKM H XBOCTOBas KHHmAa — H3 l-»u (daHepH.

Hopmanbure HepBiops (¢ Ne 2 no Ne 9) coGpauni, kak w Ne i, u3 Tpex
NoJOoK ceueHrneM 68 mm, HOCKa H3 2-mm (baHepHl, OT Tpex A0 NATH pac-
nopoK — KHuU H3 l-um (aHepr Ha BepxHeM (opMepe HepBIOPH, CTEHKH
u3 1-#m (danepn ¥ XBOCTOBOH KHHUH M3 1-mu daneph.

Hepeiopa Ne 10 — 16 oTsmgaioTcs oT HOPMAMbLHBIX HEpPBIOD OTCYTCT-
BHEM XBOCTHKOB. -3aJHHE KOHIEI HEPBIOD HMEWT SGOGHIIKH ¢ BhHPe3aMH
AJs TOJOK N0GaBOUHOrO JIOHIKEpPOHa: . :
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B Mecre pacnosokeHHs 106aBOYHOro JIOH:KEPOHA, HAUHHASA C HEPBIO-
pel Ne 9, mpotHJIb KpBLIA NOCTENEHHO NPHOGPETaeT BOTHYTOCTh CHH3Y. K
KOHIly Kphlia 3Ta BOTHYTOCTb IIOCTENI€HHO CIJIaXKHBAeTCH, TaK UTO KoOHIe-
Bas HepBIODa MMeeT CHoBa HcxOAHHIE npodmae P-111. Hamenenue npodu-
Jf TO3BOJsET YINPOCTHTh KOHCTPYKIHMH H06ABOYHOTO JIOHXKEPOHA H JIOHXKe-
poHa 3JepOHa, CHeJaB HX OJHHAKOBLIMH II0 BRICOTE TIO BCEMY Da3Maxy.

Mexny HepBIOpaMH INoOCTaBJeHH (GOpMepHl, CayxKallue AJS Jydliero
BEIMOJIHEHHS NPOQUNS BepXHed NMOBePXHOCTH Kphina. Dopmepsl mpeicras-
JSI0T coGOo BePXHHE JacTH HOPMAaJbHOH HEpBIOPH M BHINOJHEHH H3 ABYX
ToJMIoK ceueHHeM 6—8 MM, C OJHOCTOPOHHHMH KHHIIAMH HJIH CT€HKAMH H3
l-mm danepel. Popmepnr Ne 5, 9 u 12 geasiOTCd HOPMaJbHEIMH HepBIOpa-
MH 0e3 HOCKOB.

Jlo6aBouHBI JIOHKEPOH HMEET KODHTHOE cedeHHe W COCTOMT H3 JBYX IO-
J0K (ceuennem 8) 12 mm co cteHkoft u3 1-mm aHeprl), PacnopkH, Tpex
Go6rilllex MoJ KpenJeHHe LIAPHHPOB H YeThipeX KHHI.

Konuesas ayra tonmuHoo 20 s Bhikieena w3 Ganepn. Crpuarep,
NOJAEPKHBAIOUIHA KOHIEI HEpBIOp, HMeeT cedyeHMe 8)X26 mm. 3anHee pef-
po Kphula HMeeT ceueHne 10330 mm.

O6wHBKa KpHJIa COCTOMT H3 J060BOH OGIIMBKH, OGIUHBKH MeXIy ¢op-
mepoM Ne 12 u mepsiopoit Ne 13, Mex1y xBOCTHKaMu HepBiopul Ne 5 H 06-
IIHBKH KOHIOB KpHLJIA. Jlo6oBas OGWHBKa HMeer TPeyroJbHule BHpPE3H B
Mecrax mnpoxona HepBiop H ¢dopMepoB. Baaronaps ToMy utTo Kpas OGUIHBKH
NPHK/ICEHBl HHXKE TOBEPXHOCTH KPhlAa, MepexoA oT (daHepHOH K NOVIOTHS-
HO# o6uBKe noaywaercs Gosiee myiaBHEIM (Ge3 pebpa).

Merananueckre JeTalH KpHJa YCTAHOBJEHH Ha Bcex JOHXepoHnax. Ouu
CXOIHE C MeTa/VIHUeCKHMH Y3JaMH H JeTaJsgMH Kprnua IiaHepa A-1, Ho
cnenansl 6onee npouHmiMH. Il 3TOA Xe mesd y3Jbl MO MOZKOCH Ha Ie-
peXHeM H 3aJHeM JIOHXEPOHaX CoelHHEHH JONOJHHTEJNbHO PaclopKofl H3
cTaspHOR Tpy6H auamerpoM 16—14 mam.

Ha nepennux JIOHXepOHaX CMOHTHDOBAaHH Y3JdBl KpeIUIeHHs KpELIA,
Tpexmjieyas Kauajka (TOJBKO Ha JIeBOM JIOHXKEDOHE), Y3JH KpelJeHHs
NOJKOCOB H Y3JIbl TIOABECKH DOJIMKOB.

Ha puc. 34. moxasan MOHTa) MEPefHEro W 3aJHero JIOHXEPOHOB KpHI-
Jna. Y3ael KpemsieHHs Kpblla BROOJIHEHB H3 1,6-mm  JHcTOBON crasu
¢ npuBapeHHuIMH waf6amu 1,520 mm. Kaxknasd mapa HakJagoK KpenuT-
cfl K JIOHXXEPOHY IBYMS NHCTOHAMH H3 TPyGul AHaMeTpoM 16—14 mm H on-
HHM 8-MM GOJTOM. )

Tpexnseuass KayaJika COCTOHT H3 COTHYTOM IIaCTHHEI TOJINHHOW 2,5 MM
¢ TpeMsl NMpPUBAPEHHBIMH K Hel mafGaMu ¥ BTYJKOH H3 TpYyGH 12—10 mm.
CorHyThle IJIeYH KadajkKH COEJHHSIOTCS MJAacCTHHOH ceueHMeM 2,5—16 mm
TIOCJIE TOTO, KaK B YIIKH KauaJkH GyAYyT BCTaBJEHH BaJHKH C HAJETHIMH Ha
HHX CepblaMH IJs TPOCOB yIpaBJseHHs. Tpexmieduas xauasJka Bpalaercs
Ha ¢acoHHoM 60.ITe, NMPOXOASILEM Yepe3 JIOHXKEepOH.

¥3es AJs nogKoca CBapeH H3 IBYX LIEK TOJIIMHOW 1,5 MM, ymka u3
2-mm crand c npuBapeHHOH mai6oit 1,5—20 mm u ymKa aas pacnopHO#
TPyGHl, COTHYTOTO H3 2,5-MM JHCTOBOH CTaJH.

Y3es KpenuTcs Ha.JIOHKEPOHE ABYMS 6-mam GONTAMH M NHCTOHAMH JHa-
MeTpoM 8 mm.

[ToxBecka poJIMKOB COCTOHT H3 y3/Ja H IBYX y3Jeuek C POJIMKAMH. Y3el
COTHYT U3 2-mM IJIaCTHHB H HMeeT TPH YIIKa pa3Horo pasmepa. [Ipa Ma-
JBIX YIUKa, YCH/IE€HHHle NIDHBAapEHHLIMH luafi6aMH, . CAyxKaT AJs HaBeCKH
y3aedeK. Bosbioe yIIKO CHJBHO Pa3BHTO KHH3Y M CIYXKHT s TPHBS3H-
EaHHA NJaHepa Ha CTOSIHKe.

Y3neukn, corsythie u3 2-mm npososiokn OBC, ¢ poankamu JHAMETPOM
60 mm (o xaHaBKe) aHAJOTMUHBI Y3LEYKaM MOABECHHX POJUKOB nJanepa
A-1. Ponvku cHaGxeHH npenoxpanmenbaamn cko6aMu H3 1-Mm JHCTOBOH
CTaJIH.
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V3es nMONBECKH POJIHKOB KPENHUTCS K JIOHXKEPOHY ABYMs 6-mm Gosramy,
NpOXOAAIMHMH uepe3 606HIKY. UTo6H npefoTBpaTHTL BO3MOXKHOCTH BHI-
puiBaHus GOCHIUKH H MepefaTh YCHAHs OT HaTSXKeHHS TPOCOB Ha IMOJIKH
JIOHXKEpOHa, Ha TNepefiHedl CTEHKe JIOHXKEpPOHA YKpelJeHa coCHOBAaS ILIAHKa
ceuenueM 1036 mm.

Ha 3aJHHX JIOHXePOHaX KpBL1a YCTAaHOBJEHH Y3Jbl KDeMJeHHs KphJia,
TaKHe Xe, KaK H Ha NepPelHHX JIOHXeDOHaX, U Y3Jhl AJs NMOAKOCOB. 3anHHi
y3eJ1 NOAKOCa OTJIHYaeTcs OT NEpEeAHero ysJja TeM, 4TO B HHXKHEM yIUKe
y3la 106aBJeHO BTOpOE OTBePCTHE /IS KPeIJIeHHS NepelHell pacyaJkH,
npHBapeHH [ONOJHHTeNbHO ABA YuIKa A KPEIJIEHHS XBOCTOBHIX pacua-
Jgok (puc. 34).

Ha no6aBOYHLIX JIOHXKeDOHaX YCTaHOBJEHO 1O TPH IIAPHHDPHHIX KpIO-
yka (pHc. 35). KaxnInit KpiOUOK CBapeH M3 COTHYTOH IO NMpPSIMEIM YIJIOM
IINHJIbKH QHAMETPOM S mm, ¢ Hape3Koi Ha KoHle u yroaxa u3 1,5-mu mia-
crudkH. [locse yCTaHOBKM IIADHHDHOTO KpIOYKAa YrOJIOK 3aKpemaseTcs
IIYPYHOM IJISL TOTO, YTOOH KPIOYOK He NOBOpAuHBAJCH.

Aaepon

Kaxnpift 37epon TIOABELIeH K KPHIYy Ha Tpex apHHpax. KoHCTpyKuus
3/IepoHa OHOJIOHXEPOHHas, ¢ KOCHIMM HepBIOpaMH, O6eCleuHBaIomHMH
5/1epOHY NOJIXKHYIO XKEeCTKOCTb Ha KPYUEeHHE,

Kapkac asnepoHa cocTouT H3 JIOHXepoHa, 13 HepBIOp, KOHIEBOTO H 3aj-
Hero peGep, nuapparM, GOGHILIEK, YTOJKOB, KHHI, M JOG0OBOR OOGUIHBKH
(puc. 33).

JlonxepoH 3/1epOHa KODHITHOTO CeYeHHs, IOCTOSIHHOH BHICOTH, C 3a0-
CTPEHHEIM KOHIIOM, COCTOHT H3 ABYX NOJIOK ceueHHeM 10X 10 mm, crenku
u3 1-mm danepn, 7 pacnopox, 4 Go6uiex u 9 KuuilL. :

HepsiopH anepoHa, 3a HCKIIOUEHHEM YCHJIEHHHX, HMEIOT KOPHTHOE ce-
UeHHe M COCTOSIT M3 ABYX TOJOK ceueHHeM 66 mm u ¢daHepHOf CTeHRH
u3 l-mm daHepH. YcuieHHble HEPBIOPH BHUTOJHEHH M3 COCHOBHIX TUTAHOK
TOJILIHHOK 8 MM.

Pe6pa snepona BricTporansl u3 peek ceuenuneM 1040 mx. Juadpar-
MH J060BOJ OGIUMBKM BHINOJHEHH H3 S5-mM (aHeph. KHHIH Hape3aHH U3
1,5-mu danepsL

B Hauase C60pKH JIOHXEDOH ¢ YCTAHOBJEHHHIMH Ha HeM AHadparMamu
o6wusaior 1-um danepoit. K nosdyueHHOH TaKAM o6pasoM Tpy6Ge Kpemsit
Ha KHHIaX HepBIODH H BCe OCTaJbHBIE AeTa/JH 3JepoHa.

MeTaanuyeckue OeTalu 3J€POHA COCTOAT H3 TpeX 6-mM YIIKOBHX 60J-
TOB ¢ rafikaMu H wai6amu u KaGaHUMKa, YCTAaHOBJIEHHOTO Ha YeTHIpex
5-mm Gonrax. KaGaHuuk cBapeH H3 JBYX INJAcTHH TOJIIHHOI 2 MM
(puc. 35).

XBoCTOBOE OnepenHe

XBocToBoe onepeHue NuaHepa A-2 (puc. 36) OT/IHUaeTCs OT XBOCTOBOTO
onepedus MaaHepa A-1 TeM, 4TO Ha PyJ/SIX BHICOTH YCTaHOBJEHH GOGHILIKH
IJIs KpelUieHHsl KaGaHUMKOB M yCHJIeHa HaKJefka JIOHXepoHa B MecTe
KpelJIeHHs] BHYTPEHHHX IIADHHDHHX KploukoB. KoHcTpykums KaGaHUMKOB
BHIMOJIHEHA aHajJorniHo kaGaHumkaM syepoHa. Ha kmae noGasiena Hep-
BIODA y BEepXHEro IIapHHPA M YCHJeHa CPeNHAS HepBIOpa. YBEJIHUEHO IIO-
NepeyHoe cedeHHe ITOJKOCOB OMePEHHS.

Pyap uanpas/enus Mo CpaBHeHHIO € pyJem miaaHepa A-1 ysenuuen no
nromanu k mo pasmaxy. Kapkac pysis COCTOHT H3 JIOHXKEpOHa, CeMH Hep-
BIOp, H0GaBOYHOrO JIOHXKEPOHA, BEepPXHero, HHXKHEro H 3aaHero pebep, 6o-
OBIIEK ¥ KHHIL.

JloH:XepoH BuMOMHeH M3 MJIaHKH cedeHueM 10040 Mm, ¢ HaKJeeHHHMH
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Blepeln peAKaMH CeueHHeM 1010 MM u Tp=2ria TIAHKAMH pa3MepaMm
1034040 mm (2 wT.) M 103403200 mm. =71 iKJeeHHHIMH Ha 3afHed
CTEHKe. i

Bce HepBIODPB, KpOMe BepXHEH, HMeIOT KOPHITHOe CeYeHHe H COCTOSAT H3
IBYX TONOK CedeHuem 6X8 mm n cTeHkH u3 1-um (aHepl. Bepxusas uep-,
plopa BHIIOJHeHa W3 ABYX NJaHoK ceyenueM 8X16 mu. JloGaBouHHi JIOH-
JepOH NpONylleH Yepes BCce HepsiopH, OH clelaH M3 INIAHKH CeueHHEeM
8% 28 mm. Pe6pa umewor ceuenve 10330 mu, KHHUB BEpe3aHH M3 l-MM H
1,5-mm banephL.

MeTaJ/iHUeCKHe YacTH PyJsl HalDaBJSHHS COCTOAT H3 TPeX IIapHHPHHIX
KpIOUKOB M KaGaHUHKa, TaKHX Xe, KaK W Ha PYyJsX BHICOTHI.

KpernJieHHe XBOCTOBOTO ONepPeHHst Ha GajKe OJHHAKOBO C KpelleHHeM
omepeHus Ha nuadepe A-1,

HuxHne pacua/ike XBocTa CleaHb M3 cranabHoi npoBosokH BC nma-
MeTpoM 2,5 mm, BepxHHe — H3 3-mm Tpoca. Pacuankm Kpensrtcs 6-mm Ba-
JIMKaMH.

MocanouHoe ycrpoicTo

IMocaska NaaHepa MPOH3BOAHTCS Ha JIBDKY, OKOBAaHHYK JIHCTOBOH
crajiblo. B 3HMHee BpeMs OKOBKY CHHMAIOT, a BMeCTO Hee YCTaHaBJHBAIOT
HAa Wypynax 3WMHIOK JbUKY. DTa JBDKA TpeicTaBlser CcoGoit mojocy
10-#» (asepn Anmuoit 2270 mm u wupuHof 120 mm, oKoBaHmylo l-MM
CTaJBIO.

OrcyTcTBHE KOJIECHOTO INIACCH 3aTPyAHfAeT 3anyck IUIaHEpPa Ha3eMHBIM
arperaToM u NpelCTaBisfeT HeyloGCTBO NPH MEePEBO3Ke IIaHepa.

B 1954 r. B mactepckux LlentpaabHoro aspokay6a umenu B. II. Uka-
JoBa 6HIa TpoM3BefeHa A0PaGOTKa KOHCTPYKNHH NaHepa A-2 ¢ ueanio
yCTpaHeHHsl yKa3aHHHIX HemocraTkos (puc. 37).

[To ocH cHMMeTpHH IJlaHepa B BHIDE3e, CIEJAHHOM B JIEDKHOH 4YacTH
depMH, YCTAaHOBJEHO KOJeCO C MHeBMaTHKOM pasmepoM 2553110 mx. Ha
nepefHe YacTH JLIKH YKpellJleHa JONOJHHTeNbHAs Omopa.

Jas moseroB ¢ MOTOCTapra A06aBJeH BTOPOX GYKCHDOBOYHEIH 3aMOK
Ha paccTosHHHM 750 MM OT HMeKIerocs 3aMxa. ¥CraHOBKAa KoJeca 3HauM-
TeabHO o6jerunna pasber NJaHepa W ero TPaHCIOPTHPOBKY. DBaaronaps
yJydlleHHI0 aMODPTH3aUMH GBUIK JIHKBHAHDOBAHH JIOPTH B KpeI/IeHHAX
NOJKOCOB K KPHIY H K (DlO3eJaxKy.

[Tepenecenue TOUKH KpenJieHHs GYKCHPOBOWHOTO Tpoca Hasall, G/HXKe K
IEHTPY TAMKECTH, PasrPy3HJ0 HOC MudHepa NPH B3JeTe OT YCHJHA, Ha-
IIPaBJEHHOTO MO0 TPOCY BHH3 M CO3[alOIlero NpONOJBbHEI MoMeHT. Harpys-
K2 Ha FOPH30HTAJbHOE ONepeHHe H JaBJeHHe HAa PYUKY YNpPaBJieHHS yMeHb-
muauch. Baser cran Gosee GeaonacHHM. BricoTa B3jera C NOMOIIBIO Je-
Genku yeenmummace Ha 150—200 x.

Tpoc ynpasienns BTOPHIM GYKCHPOBOYHBIM 32MKOM NMOABOJAHTCA K HMEIO-
mweficsl pyuke Ha JeBoM GOpTy NepenHell KaGHHHL

¥npasaenne

YnpaBnenne nnanepa nBofiHoe. COCTOHT H3 DPYYHOrO H HOIKHOTO YNpas-
JleHHH W ynpaBlieHHs GYKCHpOBOYHBIM 3aMkoM. Ha puc. 38 nokasana cxe-
Ma ynpaBJieHHs. MoOHTaX H Yy3/1H ynpaB/JeHHS MOXHO BHIETb Ha pHC. 28
H 39.

Pyunoe ynpaBJleHHe COCTOHT H3 IBYX pyueK, Baja, TATH, Tpex-
Ileuefi KayaJIKH, pPOJIMKOB, TPOCOBOH H NPOBOJOUHOA NpPoBOAKH. Kamxnas
PydKa KauaeTcs Ha OCM KDOHIITefiHa Ba/la K NPUBONHT B JBHXKeHHe PYJIH
BRICOTH. [lpH OTK/JIOHEHHH B CTODOHHl Dyuka BpalliaeT BaJ C pHYarom,

60
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KOTOPHIH ¢ TIOMOINBI0 TPy6uaToR TATH H Tpexfviedell Kauajku Nepesaer ABH-
. J€HHE TpOcaM 3JiepOHa.

Ba ¢ PYYKAMH YNpaBJ/eHHS YKDEIJeH C MpaBofl CTOPOHH ~(epMH Ha
ABYX MOJIIMMHHKAX. KaXieil NOAIIHIHHK COCTOHT H3 OGOWME!, COTHYTOM
U3 l-mm CTANbHOH NJIACTHHEI, IPOKNaIKH H3 1-mam JHCTOBOH JaTyHH, sce-
HeBofi GOGHLIIKH M OBYX PEe3MHOBHIX MpoOKAafok (puc. 39).

BaJsi ynpaeJjenust cOCTOMT ¥3 TpPYyGH guamerpoM 30—27 mxm, asyx Kpoa-
IITEHHOB ¥ PyuYeK YIpaBJeHHS, 3JEPOHHOTO PRYAra H ABYX YNOPHHIX NOJY:
koJen. Kpoumreitusl cornytel ¥3 1,5-mm cramun. K ymkaMm Kporuurefina
npuBapeHsl WakGnt 220 mm. YNopHEIE NOMYKOAbUA H3 1,5-MM cranu ynm-
paloTca B TOAIUMIHHKM M YHAEDXHBAOT BajJd OT NPONOJBHHX nepe-
MeleHH .

Pyuku ynpaB/eHHS BRINOJHEHB H3 TPyGH nuamerpoMm 25—22 mm c npu-
BapeHHBIMH N0 Gokam maifibamu 2,520 mu u BRAAABIEM H3 2-MM JH-
cToBoll crajaH. Bepx pyuek OTOrHYT B MJIOCKOCTb CHMMETDHH TJIaHepa H 06-
MOQTaH IUTaraToM.

Tsara x saeponam cpenaHa u3 18—16-mm TpyGei. Bepxnuil perynupye-
MBI KOHEI{ TATH COCTOMT H3 NPHBAaPEHHOTO CTAKaHUMKA C 8§-MM BHIbYATHIM
Goarom H rafixofi. Huxuui koHen TaArn ofpasyer BHJKY C BBADEHHBIM
BKJajblneM H3 l-MM TTaCTHHKH.

Tpexnneuas kauaska, HOMelleHHasi Ha 3alHell CTeHKe JIGBOTO JIOHXKEpO-
Ha, GBla ONMHCAaHa BHIlle H W3o6paxeHa Ha puc. 34.

[MonBecHoft pONHK yNpaBJEHHS DPYJASMH BHICOTH XKpPENuWTCs K GOGHINKe
KavyaJku nepenHux mnepanaefr 10-mx GoaroM. [logBecHble DOJHKH B  KDHUIE
onucannl Bhule. Ha cxeMe ynpasaenus (puc. 38) BHIHO pacnosioxeHHe
IIPOBOJIKH PYYHOTO YNpaBJeHHS Ha NJ/aHepe. TpocoBas NMpoBOAKA Ha yua-
CTKe OT 3aJHero KpOHWiTeiHa pOJIMKOB Ha depMe [0 KaGaHYHKOB py.js
BBICOTH, 3aMeHeHAa 4eTHPbMs NMPOBOJOKaMH. Bce wacTH ynpasieHus coe-
JHHeHbl 6-#M BaJHKaMH CO INIVIHHTAaMH KW mafiGaMuH. JlHamMeTp TpocoB
3 mm, nporosokH (MapkH OBC) — 2,5 uxm,

HoxHoe ynpaBJeHHE COCTOMT W3 ABYX MENAJbHHX KauajoK H
npoBopkk (puc. 38). [lemanpHEeE KauasJK¥ BHIMOJIHEHH! H3 SCEHEBHIX WJIM
Gepe3oBuix 6pycKoB ceueHHeM 25)C45 mm B cpenHelt wactu u 1627 mm
Ha koHuax. CpeiHee OTBepcTHe AJS OCH MefaNH YCHJIEHO pas3BaJjblLOBaH-
Ho# TpyGko#i auamerpoM 10—8 mx. B cepeamnHe Kauasku, CHH3Y, YKpel-
JIEHEl Ha TBO3JAX OGONMH M3 TOHKOM cTasJu. Ha KOHIax KadaJk#d HaleTH
Y346 B BHJAe GallMakoB IJisi KPeIVIEHHs DeMHell. Y3Jbl YAEDKHBAIOT NpO-
XO[sIIKE Yepe3 HHX H yepe3 GPYCOK nmenaseft y3neuky u3 nposonoku OBC
auamerpoM 3 mm. Ha 3apmeli menann uMmeercs elle Bropast apa y3zeuexk,
pacnojioxkeHHass 6/1HXe K OCH KadaJKu menalei.

KoHueBrie y3meukn cayXKart [LJsl COeflHHeHHs ofeux nefaseil Ipososo-
kamH guaMmetpoM 2,5 mu. Ko BTOpo#t mape y3meuek 3ajHell nemasy mpucoe-
IHHEHHE TPOCH AHAMETPOM 3 MM, IPOXOAAIIHE K KaOAaHUHKY PYJsl HanpasJe-
HUsA Yepe3 DOJIHKH, VKpenJieHHble Ha 3aJHeM cHaeHbe. OrpaHHYUTe]b OT-
KJIOHEHW# pyJ/s HANpaB/eHHS YCTAHOBJEH BIePeld 3ajHell NMenany H npel-
cTaBjsieT Co6oit AepeBAHHYIO COOHIUKY, DPHKDENJeHHYIO K (epMe deThipb-
M5 IYyPyNaMH.

YopaBieHHe G6YKCHPOBOUYHHM 32MKOM COCTOUT H3 OBYX
PY4eK, YKpelJleHHBIX Ha JleBOM 60PTy KaGHHBEI, H NPOBOJKH. PY4KH BEINOJI-
HEeHH H3 2-MM JIHCTOBOR CTaJi ¢ NPHBapeHHHIMH B MecCTe BpaLIeHHs pydeK
mafi6amMu H cHaGKeHbl JePeBAHHHIMH ToJIOBKaMH. Pyuku Bpamaiores Ha
PacnopHBIX BTyJAKaX, HaoeThiX Ha 8-mam GO/TH, M COEAHHEHHI NPOBOJOKOH
JIMaMeTPOM 2 ua, 3aKJOUEHHOH B Goynenoscxy}o 060JI0UKY.

K nuxkHeMy Nuieuy nepefHed PYYKH NPUCOeJHHEH 2-MM TPOC, MpPHKpen-
JIEHHBIH APYrMM KOHLOM K PBIYaXKy GyKCHDHOTO 3aMka. Tpoc mpoXoJdT

yepe3 HaNpaB/sIOUlyi0 TPYOKY AHaMeTpoM 8—6 mm, yxpemseHHylo 5-MM
SoATaMu K JbiKe W K WnaHroyty Ne 2
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Puc 39 Ilranep A-2 Monrax pyunozo ynpasseHus



O6opynoBanne

Ha nmepenneft npu6GopHOfi HOCKe PACMONOXEHH (C/I€Ba HANMPABO): BHCO-
ToMep BJI-12, ykasatesap ckopoctu YC-350, ykasateap nosoporos YII-2,
komnac KH-11 u Bapuomerp B-2, Ha 3ammelt 1ocKe CMOHTHPOBAHH Te e
NpHGOPH ¥ B TOM JXe NOpsiKe, Ho 6e3 xomnaca. [lpueMnux Bo3aywmHoro
L2BJIEHHS YKPelJIeH B HOCOBOH 9acTH KaGMHH K NMPOLOJLHOR IjiaHKe Bep-
xa ka6uHbl. Tpy6ka Bentypu pacnonoxkeHna Ha mpasoM GOpTY. )

Ocrasbtoe 060pynOBaHHE COCTOUT W3 MATKOM OKaHTOBKH GOPTOB KaGH-
HBI, 3aTOJIOBHHKOB, IOAYLIEK CHAEHHH, 60PTOBOH CYMKH W CYMKH Has ¢op-
MyJspa, CTaHRAPTHHIX NPUBSA3HHIX PeMHeH M anTeyek.

* ¥ *

ITo KoHCTpYKUMH NyIaHep A-2 NPOCT H TeXHOJIOTHYEH, IO NPOU3BOACTBEHHO-
MY BHIIOJIHEHHIO HeCJI0XeH H JeleB. B 3KCIIyaTalHy OKa3aJcs HeNpHXOT-
JMBHIM H XHBYUHM B Das/IM4HHIX YCJIOBHAX CJAYXKGHL.

3a Bpems [oaroJeTHefl 3KCIIyaTauuH NiiaHep A-2 Hoapeprajics M#Ho-
rOUHCTIEeHHEIM JoBojakaM. Bec mycroro mnanepa (6e3 noyHoro oGopynosa-
HHst) pocrur 160 Ke, MexXay TeM KakK NpelIleCTBYIOIHH miaHepy A-2 nua-
Hep Y-c6 Becus 136 xe.

OcHOBHOII NMpHYMHON YTSAXKeJeHHs TlaHepa, a CJle[AoBaTeJbHO, yXyllle-
HHA JIETHHIX CBOKHCTB H CHHXKeHHs el0 NMPOYHOCTH, INOCJIYKH/JAa MeTOdHKa
o6yueHHsi MJIAHEPHCTOB, NpHHATas ellle BO BpeMs Besankofi OreuecTBeHHOMN
BOHMHBI, a HMeHHO: MeToL ofyuenusi Ha Gykcupe 3a caMoJjeroM. B rtor me-
pHOZI BHUMAaHHe OHJIO HanpaBJeHO HA TO, YTOOH CO3/aTh yyaluleMycs obcra-
HOBKY, GJIM3KYI0 K OOyUeHHIO Ha BOGHHBIX MAIUIHHAX.

Mertosn mepBoHawasbHOrO 06yueHHs NoJeTaM Ha IJiaHepe C TNOMOLIbIO
camoJleTa-6yKCHPOBIUKA SBJSETCS MOPOYHHIM, MCKAXKAIOMIHM CMBICI IJa-
HepHoro oGyuenssi. C NepexofoM Ha CTapT C MOMOINbIO Je6GelKH NMOBHIIe-
HHe BecCa NJIaHEpa H CKOPOCTH CHHXKEHHS CTaJH oCoGeHHO 3aMeTHhMH. Ilo-
HamoGuiach TaKxKe H YCTAHOBKAa KOJECHOrO HIACCH.

CylecTBeHHEIMH HeJOCTaTKaMH MNjaHepa A-2 apisioTcs mioxoit 0630p
nepeaHe mosnychepH HHCTPYKTOPOM, CHAAIIUM B 3afHeH KaGHHE, H CHJb-
HOe 3aJyBaHHe, HECMOTPA Ha Ha/JWuHe OOJBIIOTO KO3BIPbKa, YTO MEJIaer
paboTy HHCTPYKTOpa, OCOGEHHO B 3HMHee BpeMs, BecbhMa Tskesof. K uncny
HEeOCTaTKOB HaJ0 OTHECTH TaKXe OTCYTCTBHE MECT AJS NapalioToB (He:
06GXOMUMBIX TIPH MapeHHH) W TYyroe yIpasJjeHHe 3/epOHAMH. )

NJIAHEP BPO-9

B 1953 r. 6biu npoBelleHH JIETHHIE HCNEITAHHS HOBOTO ydyeSHOro Iuia-
Hepa BPO-9 xkorcrpykuun B. Y. Omkunuca. Vcneranus noxasanu, 4To
naasep o61afaer XOPOIUMMH YCTOHYHBOCTBIO W YIDPaBAsfeMOCThIO H Gojee
BHICOKHM a5DOJHHAMHUYECKHM KaueCTBOM, 4yeM Nuianep A-1. Ilianep Jerko
co6upaercs ¥ pasbupaerca H yAoOeH AJs NMEPeBO3KH.

To cxeme maanep cxojeH ¢ riaHepoM A-1 M sBisieTcst JIBYXMOLKOCHBIM
BHICOKOIIJIAHOM C pacyaseHHbIMH JbDKed W XBOocTOBON GankoH U OnepeHHEM
noakocHoro tuna. Ilo radapuram BPO-9 Menbme nnanepa A-1. Ilnanep
HMeeT KoJieCHoe IIACCH H TOCAafouHylo aeiky (puc. 40).

KOHCprKIlHﬂ J1aHepa UeJHKOM JAepeBsHHas, C He0Oo/bUIUM YHCJIOM
MeTaJ/JIHYeCKHX Y3J0B.

Pro3ensK
Kak. ¥ y npebAyluX nJjaHepos, QYHKIHH (lo3e/IsixKa BBIMIQIHAT T'OH-
Josa ¥ XBoCcToBas OaJka.
Kapxac rOHZOMR COCTOMT M3 [BYX GaJloOK OCHOBaHHS, NTH IIMAHIOY-

5 B. H. llepemerer 6%



-

4750 — <

2000

Puc 40 Crema naanepa BPO-9 kouctpyxyuu B H Ouwirkunuca







