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KAMA3-5350 ¢ komnnekcom dononHumensHod 3awumesi K3, cocmoswum u3 6poHupoeaHHoU KabuHbl U 3aujuuéHHbIM
MHo20ghyHKUUOHanbHLIM Modynem MM-501

—

Ha waccu 6poHupoeaHHbix aegmomobunel KAMA3 ycmaHoeneHs! decsamku o6pa3yoe e0eHHOU MexXHUKU U 600PYXeHUS.
Ha ¢pomo: 122-Mm peakmueHasi cucmema 3annoeozo o2Hsa «pad» Ha waccu KAMA3-5350. lMapad e yecms [Mo6eds!.
Pocmoe-Ha-foHy, 6 masi 2012 2.
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3a gocTaBKy »XYpHana HecyT OTBETCTBEHHOCTb npeanpHMATHA CBA3M.

ABTOpPbI MaTepManoB HeCyT OTBETCTBEHHOCTb 3a TOYHOCThL NPHBEEH-
HbiX (haKTOB, @ TAKXKe 33 UCMONb30BaHHE CBEflEHHH, HE NOANEMALLMX
ny6nMKaLmH B OTKPLITOM NeYaTh.

OTBeTCTBEeHHOCTh Nepej] 3aMHTEPeCOoBaHHbIMM CTOPOHAMM 3a cobmio-
JieHHe MX AaBTOPCKMX NPAB HeCYT aBTOPbI.

MHeHHe peflaKUMH He BCerja COBNajlaeT C MHEHHEM ABTOpPOB.

AOPOIrME YUTATENN!

HanomuHaem Tem, KTO He ycnen NoANHCaTbCs Ha BTOpoe Nonyro-
Ave 2014 ropa — BbiI M CeH4ac MOXeTe BbiNMCaTh NO Katanory Pocne-
HaTH M CO CNEeAYIOWETO MECSL|a PerynspHO NONy4aTh HallK H3JaHHS:

«MopaenucT-KoHCcTpykTOop» (70558),

«MopcKan konnexkums» (73474),

«ABHaKonnexuus» (82274).

H{urenu Mockesl 4 MOAMOCKOBLR MOT'YT NOANMCATLCSH M MONY4aTh
HaLLKM M3[aHMS M CTIELBLINYCKHM (N0 Mepe BbiX0fa) B pejaKiiM, a Talwe
nprobpeTarth MypPHanb M CNELBLINYCKM 3a NPoLunbie rofsl (nepeyeHs
HMEIOLUMXCS H3[jaHMH — Ha cTp. 39 — 40). MHoropoaHHm Heobxoaumo
Ans 3TOro npucnare 3assky (o6pasey eé — Ha Tex e cTpaHMLax).

BHUMAHUIO NOANMUCHUKOB

Ecrnu npu nony4eHun ovepefHoOro Homepa XypHana
«MopenucT-KOHCTPYKTOp» MK ero npunoxexnin «Mopckas
KONnekuus» 1 «ABUMaKonnekuus» Bbl OBHapPyXUTe TUNO-
rpacbckun 6pak (Hanpumep, OTCYTCTBYHOLLME UMK HENPO-
ne4yataHHble CTpaHWLbl), TO CBOM NPETEH3UKU HanpaenanTe
no agpecy:

603009, r. HwkHuin Hosropog, n/o 9, a/s 14, OO0 «Jle-
A0KOnM».

MpeTeHaun KOMNaHWen NPUHUMAIOTCH B Te4eHUe OByX
MecsLEB CO AHA BbIX0oAa HOMepa XXypHana us nedaru.

Yuraiire B CeHTAGPBCKMX HOMEPAX HALLMX Y PHANOB-NPHNOMEHHN:

B «MOPCKO#H KONNeKLHH» — GMTBLI Ha MOPE B HHAO-NIAKHMCTAHCKHX
KOHGNMKTaX;

B «ABHaKONNeKUMM» — 06 MCTOPHM CO3AaHMNA, KOHCTPYKLMM M IKC-
nnyaraumumM ctparermyeckoro 6ombapamposumxa 3M.

CTPATErMYECKHA |
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OBWECTBEHHOE KOHCTPYKTOPCKOE BIOPO

YETBEPTOE - AMLLUHEE

OB6bIMHO B NOroBOpPKeE YNnoMuHawT nsToe koneco. OgHako
HEKOTOpbleé aBTOKOHCTPYKTOPbI MOMb3ytoTcs opMynon, Ha-
Wweawen CBOE oTpaXeHWe B HasBaHUW Hallero mMartepuana.
OHW OenCTBUTENBHO CYMTAKOT YETBEPTOE KOMNeco B aBTOMobu-
ne nuwHWM. CyauTe caMu: B OTNMYUE OT YeTbIpEXHOron Taby-
peTku TpExHoras flaxe Ha HePOBHOM OCHOBaHWW He Kayaetcs
(BCNOMHWUTE LUKONBLHOE: Yepe3 TPWU TOYKU MOXHO MNPOBECTH
NMocKoCTb, U NPUTOM TONbKO oaHy). CneposartensHo, pama
«Tpéxkonécku» Bynet Gonee XECTKON, a cama MaluMHa nony-
yutcs Gonee Nérkoin M NpoYHow (a 3HauuT, u Gonee geLéBon).

KOHeYHO, «TPEXKONECKU» MMEKT MEHbLUYH YCTOMYMBOCTb
Ha MOBOPOTax MO CPaBHEHWIO C TPaAWLMUOHHLIMWU YeTbIpEXx-
KONECHbIMKM aBTOMOBMNAMK, OfQHAKO 3TO BPSA NWU MOXET
CNYXXUTb MPUYMHOWM OTKasa OT TakoW KOMMoHoBkW. Toraa,
cneaysa aToMy NpUHLUMNY, HY>XHO Bbino Bbl JaBHO OTKasaTbcA
OT TPEXKONECHOro MoTouukna c konackon. OgHako 3T ma-
LUMHBI MONb3YIOTCA MOMYMAPHOCTLIO BO BCEX CTpaHax mupa

2780

M He oTnuyaTca Bonbluel aBapUUHOCTEIO NO CPaBHEHUIO C
«YeTbIpEXKONEcKaMmmn».

CtouT nNu roBopuTb, YTO AOCTOMHCTBA TPWUMKNOB MNpu-
BNeKanu KOHCTPYKTOPOB CO BPEMEHW 3apoXOEeHUs aBTo-
cTpoeHusi. Beab nepebld negancHbld akunax KynubuHa,
nepeas naposas noBo3ka KioHblO M nepBbld GEeH3MHOBLIN
asTomobunb BeHua 6binu TpéxkonécHbiMU. Tpemsi konécamm
OocCHallann CBOW MalUMHbl KOHCTPYKTOPbl TakuX BCEMWUPHO
n3BecCTHbIX dupm, kak BMB, «MeccepwmutT», «LyHganny,
«XeWHKenb» W MHorux apyrux. B ropogax EBponbl MOXHO
BCTPETUTL HEemMarno nérkux TPEXKOMECHbIX rPy30BMKOB, a B
ropogax Asun — naxe TpéxkonécHele Takcu. B Hawe Bpems
BCEpbE3 Nogowna K COo3aaHuio TPULMKIOB 3HameHuTas up-
ma «Mepcenec», paspaboraswan U nocTpouBLlas Heobbly-
Hbl aBTOMOBUNBYMK Nog HassaHuem Mercedes F300 Life-Jet.

TpéxkonécHeit «Mepcepec» HacTOnNbko HeobbideH, 4TO,
HaBepHoe, MMeeT cmbicn nogpobHee pacckazatb 06 aTon
MawuHe. NaBHoOe B HeW TO, YTO KOHCTPyKuMs eé, obnapato-
Lias NoBbILEHHOW YCTOMYMBOCTBIO HA BUPaXax, MOXET cTaTb
3amMaH4ymBbIM 0bpasuoM npu paspaboTke camoAerbHbIX Tpu-
LMKNOB.

OcHoBHas vaes 3TOW MalUMHbl — AaTb YEenoBeKy YyBCTBO
cBob0oAbl U HAacNaXAeHUs ABWXEHUEM, YTO U NpU ynpasBneHun
moToumknom. N B To xe Bpemst obecnednTs ypoBeHb Komdop-
Ta 1 6esonacHoOCTU, xapakTepHblii asToMobunio. MNpeacTtasu-
Tenu oupmbl «Janmnep-beHu» yTBepKaawT, YTO pewarwmm
dakTopomM Ans opraHu3auuu CepuiHOro NMpPoW3BOACTBA TPU-
UMKNa ctaHeT peakuus nyonuku: ecnu Life-Jet noHpasuTca e,
TO pa3BepHyTb BbINYCK MallWMHbI MOXHO ByaeT 3a rog-apyro.
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«Tpuana-350»
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Komnonoeka TpHuHK/iIa:

1 — Gensobak (amoOMHHHEBaA KaHHCTpa EM-
kocTeio 10 n); 2 — xoneco pynesoe ¢ peeu-

HBIM py/eBbIM MexauusmoM (ot C3]0); 3,

5 — TArK ynpageJieHHs KopoOKoii nepeay; 1 2
4 — peiyar ABynuIeuwmii; 6 — pama TpH-
uMKiIa TpyOuaras; 7 — aMmopTH3a- 2 ~
TOp MONBECKH 3aHEr0 KoJeca; \

8 — MaATHHK [OJBECKH 3a/1He- :

o Kojeca; 9 — mymHrens ¢

BLIXJIONHBIM MaTpyOKoOM;

10 — meurarens HXK-1O-5 .' g’ :

¢ pyDamkoi *XHIKOCTHOTO Mo
oxnaxkaeHus; 11 — saxum > \
yCTpOHCTBAa pEryaHpos- i -
KH TNOJIOKEHHA Kpecia; -

12 — kpeciio; 13 — pykosaTka
NepeKnioYeHns mnepeaay;
14 — Bnok nenaneii ynpasne-
HHS TPHIHKIIOM (CLETUIEHHe-
TOpMO3-«ra3n); 15 — nepen- N ST AN

L 0

HHii MocT (ot C3]1) 15 \14 13/ 12/ 11

Bnpouem, BepHEMCst K Bonee NPOCTbIM TPUUMKNAM, K TeMm,
4YTO CO3aBanuChb B HalWEW CTpaHe camoaesATenbHbIMKU aBTo-
KoHCcTpykTOopamu. Cpeau HUX — xapbkoe4aHuH B. TapaHyxa, ku-
eBnsaHuH 3. Pyablk, Mocksuum . ManuHosckuin n 3. MonyaHos
“ MHorve apyrue. Hago ckasartb, YTO M KOHCTPYKTOPbI, U UC-
nbiTateny TPULMKNOB AaBanu camble BnaronpusaTHbIe OT3bIBbLI
0 Takux MawwuHax. Pasymeetcs, ynpaeneHue Tpéxkonéckamm
0OTNU4anoch OT ynpaeneHus TpaguuMOHHBIMU aBTOMOBMNAMM
(enpoyem, He B Bonbluei CTENEHWU, YEM BOXAEHWE MOTOLIUKNA
C KOMSACKOW).

MNpeactaBnsem eweé OOMH TPEXKONECHLIA aBTOMOGMN,
nonyyvBlwKniA HassaHue «Tpuapa-350». 3T0 ABYXMECTHLIN
ABYXABEPHBIA TPULMKN NOBLILLEHHOW KOMOPTHOCTH C ABYXLW-
nuHapoBsbiM aeuratenem WXK-KO-5 )uakocTHOro oxnaxaeHus ¢
pabounm obvemom 350 cm® U MOLHOCTLIO OKono 23 n.c.

3agHas vacTb waccu asTomobuns caenaHa Hanogobue
motouukna WPK-KO-5 — ¢ kavaloweincs BWMMKOW, LWITATHbIMK
CWKEBCKUMWUY» NMPYXWUHHO-TUAPaBNUYECKUMU amopTU3aTopamu
U UenHoW nepegayen ot Asuratens Ha 3agHee koneco. MNepea-
HWI MOCT — OT MoTokonsacku C3[1 ¢ TOPCUMOHHOW NOABECKON,
rppaBnuyeckMmMn aMmopTusaropamm u konécamu. OT HUX Xxe U
peeyHbl pyneBorn MEXaHU3M C pyneBbIMW BaroM U KOMEecoM.

O6nuk nepefHeit YacTU Ky30oBa B 3HAYWTENbHOW CTEneHu
onpeaensaetcsa d¢opmoi nobosoro crekna. B «Tpuage» wuc-
nonb3oeaHo 3agHee ctekno BA3-2108 (MoxHo «TaBpuu» unu
M-2141) BMecTe c YacTblo 3agHei asepu. bokosbie u 3agHee
OKHO Bbipe3aHbl U3 oprcTekna TonwuHon 4 mm. MNMpu GepexHom
K HUM OTHOLLIEHUM U perynspHoit o6paboTke cpeacTBaMu aBTo-
KOCMETUKM OPrcTEKNO [ONro COXpPaHAeT NPO3pavyHOCTb.

Ceapka pambl aBToMo6UNs npouMsBogunack Ha cranene —
OKpalueHHoM 6enoit Boao3aMynbLCUOHHOW Kpackon nucte OCI
noaxopgsulero pasmepa. Ha Hém Bbina BblMepyeHa nnaHosas
npoeKkuus pamel U NpubuTel AepeesiHHbIe Bpycku Ana uk-
cauum TpybuaTbix anemeHTOoB pambl. Kpome TOro, ucnons-
30BanUCb NpoCTeMlUMe XOMYTbl M LWYPYNbl, @ TaKKe MArkas
BA3anbHas NPOBONOKaA.

MoaroTtoBneHHble K cGopke TpyByatbie 3nMemMeHTbl pambi
B3aMMHO NOArOHANUCH U BPEMEHHO CTLIKOBamNWCh, ANA Yero B
HUX BbINK NpocBepneHbl TEXHOMNOrMYeckue OTBEPCTUS, B KOTO-
pble nponyleHa BA3anbHas nposonoka. MoarotoeneHHsbIe Ta-
kMM 06pa3om Tpybbl coeguHANUCL ABYMA-TPEMSI CBAPOYHLIMU
ToYKamu, nocne TWaTenbHOW NPOBEPKU HA CUMMETPUYHOCTL
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CTbIKM CBapvBanucCb OKOHYaTenbHO. MNpUY4émM CUMMETPUYHLIE
3MneMeHTbl pambl Bapunuck HebonblMMKM y4acTkamu No ove-
peau — aTo No3sonAno uabexarb TPYAHOYCTPaHUMbIX Tenno-
BbIX MOBOAOK KOHCTPYKUMM.

B camopenbHoM aBTOomMOGuUne, faxe CaMOM ManeHbKoM,
Haubonee cnoXHas 4YacTb — Ky30B, OCOBEHHO — HeCyLWA.
CylyecTByeT MHOMO BapuaHTOB KOHCTPYKLUUW 3TOrO CROXHOMO
NPOCTPaHCTBEHHOrO Y3Na: Ky30B U3 CTEKNOTKaHW, KNeeHbli Ha
GoneaHe unu B Matpuue, M3 NUCTOBOrO MeTanna, aHeps! Unu
opranuTa, cobupaemMbiii Ha AepPeBAHHOM UMK MEeTanNM4Yeckom
Kapkace, a Take U3 oparMeHTOB Ky30Ba CEPUAHLIX MaLLWUH C
WUCNONb30BaHWEM CaMofenbHbIX MEeTannMYeckux aetanen.

Tem He MeHee Kky3oB «Tpuagbl» BbinagaeT U3 3TOrO CNu-
cKa — y Hero nérkuin Tpyb4aTtbid Kapkac C 3akpennéHHbIMM
pamamu okoH. lNpegHasHayeH Takow Gbin He cTonbKO AnNA
NPOYHOCTU KOHCTPYKUMK, CKONbKO ANSs ¢opmoobpazoBaHus.
O6onoyka copmupoBanack C MOMOLUBI0 MOHTUPYEMbIX Ha
Kapkace Nnérkux gpaHepHbIX LNaHroyToB, NPOCTPaHCTBO MeXAay
KOTOPbIMK 3aMOMHANOCh CEeKUMAMU U3 CTPOWUTENLHOIO MeHo-
nnacra. [lanee noBepxHOCTbL NeHonnacra gosoaunack Ao Ton-
WwuHbl 20 MM, BbipaBHUBanNach U OknenBanach ABYMA-TPeMs
CMOSAIMA CTEKSIOTKAHW Ha 3MOKCUAHOM CBA3YIOLEM CHapYXW
1 ogHUM cnoem U3HyTpu. CanoH obuBancs UCKYCCTBEHHOM
Koxen. B pesynerate Tpy64yaTtbii Kapkac kak O6bl NOTOHyn B
Tonuwe neHonnacta u o6uekK. Mony4nnca NErkuin U NPOYHLIA
Ky30B.

CneqnyeT oTMETUTb, YTO ABEPM, KaXaas U3 KOTOPbIX UMeeT
cobcTBeHHbI Tpy6GyaThii Kapkac, hopMUMpOBanuch 3aueno ¢
Ky30BOM W OTAENsnuCb TOMbKO MOCMe OKNewWku ero noeepx-
HOCTU CTeknoTkaHblo. OcTekneHve asepeil — U3 OprcTekna,
bopTouKa — CABUXKHARA, CEKTOpHas.

Mon ky3oBa BbINONHEH M3 daHepbl TonwmHoW 10 MM, no-
KPbITOW HECKOMbLKUMK CROSIMKU ropsyei onndbl U OKpalLeHHOW
CYPUVKOM.

Kysos «Tpuaabl» umeer GaraxHoe oTaeneHve 3a CriHOM
BOAUTENS, Haa 3aHWM KONecom.

KysoB 3akpennéH Ha nepegHei 4acTu pambl LIAPHUPHO, a B
3aaHei onupaetcs GaraXHON Neperopoakor Ha pamy u duk-
cupyetcsi napoi GapalukoBbix raek. Takoi cnocob kpenneHus
Naét ynobHbIN OCTYN K ABUraTento npu ero o6enyxusaHum —
HY>XHO TOMbKO NPUNOAHATL 3a4HIOK YacTb Ky30Ba U noanepeTs
OTKWOHOW CTOWKOW.
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lllaccn TpHuukaa (Ha

o BHJIe CBEPXY aMOpTH3a-
TOPBI YCIIOBHO He TOKa-

580 3aHBI):

530 | — KpoHuITe#H Bana Onoka
nenanei (crankHas nouao-
ca 40x3, 4 wt.); 2 — y31sl
CTHIKOBKH paMbl H nepej-
HEro MOCTa; 3 — nepeaHHit
moct (ot C3/1); 4 — noa-
KOC pamsl (cTanpHas
Tpyba 30x2,5); 5 — non-
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HEPOH paMbl (cTanbHas
Tpyba 36x2,5, 2 wr.);
6 — J0KEeMEHT CHICHb

[

P

(wsennep 25x10x2,5,
4 wt.); 7 onopa cHAEHHH
(ctaneHas Tpyba 20x2,5,
2 wr.); 8 — nonepeynna

B-B (cTaneHas Tpyba 36x2,5);
yBenu4yeHo, 9 — Bepx pamsl (cTaibHas
nNoBEPHYTO Tpyba 30x2,5); 10 — ma-

ATHHK 3aJHEH TOJBECKH;
11 — amoptH3aTop 3an-
He#l noaBeckH (0T MOTO-
uukna MA-HO-5, 2 w);
12 - yxo KpeniaeHus
aMopTH3aTopa (cranbHas
nonoca 40x3); 14 — ya3nm

2000

260

KpPEIUICHHA JIBHIaTes, rne-
penHue (cTanbHas nojioca
30x10); 15 — kpoHwTelH
Bajla phlyara MexaHu3Ma
NepeKIioYeHHs nepeaay
(cransHas nonoca 40x3,
4 wr.); 16 — KpoHwWTEliH
BAJla PYKOSATKH MEperiTio-
YeHHd nepeay (cranpHas
nosioca 40x3, 4 wrt.)

60

VYiea CTHIKOBKH paMbl H

= —E nepeiHero MocTa:
S 1 — neperopoka (CTajb, THCT
s4); 2 — noHxepoH (noaxoc);
82
— — 3 — meka (ctanb, aMCT S3);
4 — dont M10

Mepanu ynpaeneHua asTomMobunem CMOHTUPOBaHbLI B Ca-
NOHe, Ha OCH, 3aKpennéHHon B NoHXepoHax pamsl. [pusoa
MEXaHu3Ma cuenneHus U gpoccenbHON 3acnoHkK kapbiopaTo-
pa — Tpocossii. Mpueoa TopMo30B — ruapasnuyeckuii. C Top-
MO3HbIMW MEXaHU3MaMU NepeqHUX KONEC HUKaKUX TPYAHOCTEN
He BO3HUKINO — OHX BaaunpyloTCs Ha LUTATHBIX Y3nax TOPMO3HON
cuctemMbl moTokonsicku C3[. MNMpusop e TOPMO3HbIX KONOAOK
3afHero Koneca nepegenaH M3 MexaHW4eckoro B rmgpasnu-
YECKWi C ucnonb3oBaHnem paboynMx TOPMO3HbIX LWNUHAPOB
OT MOTOKONSICKW.

PykosiTka nepekniovyeHns KOpobkW nepepgad ycrtaHosnexa
cnpaea OT BOOQUTENbCKOrO Kpecna Ha UeHTpanbHOM nogkoce
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pambl. C pblyarom Ha Bany nepexknioyeHus nepeaay oHa coe-
AVHEeHa OBYMS XECTKMMU TpyByaTbiMKu TAramu 4yepes npome-
XKYTOYHbIA ABYNne4Yuii poivar. MNepeaa nepegaya BkYaeTcs
nepemMeLleHneM pblyara OT HeMTpanu Bnepéa, BTopasi, TPeTbA
W YeTBépTas — nocneagoBarefibHbIM NepemMeLLeHEM pbivara ot
HeWTpanu Hasag.

Oewratens «Tpuaabl» 3anycKaeTcs C NMOMOLBIO PYKOATKM,
CMOHTUPOBAHHOW nogd NPUBOpPHLIM WWTKOM cnpaea OT BOAW-
Tensa ¥ CBA3aHHON KanpoHOBLIM KaHaTtoMm ¢ 6apabaHom, ycTa-
HOBMNEHHbIM, Ha MYCKOBOM Bany Asuratens BMecTO MyCKOBOIo
pbi4ara. ins atoro Ha 6apabaH HaMoTaHbI TPU BUTKa KaHara.

PyneBsoe ynpaeBneHue HW4YEM He OTNMHAETCH OT TOro, YTO
pabotaer Ha C3[]. EaMHCTBEHHAA HOBWHKA — YycTapesllee
LUTaTHOE pyneBoe KOMeCco 3aMEHEeHO Ha TaK HasbiBaeMbli
CMNOPTUBHBIWA Pynb YMEHbLUEHHOro AuameTpa.

Kak yxe ynomuHanocb, y «Tpuagbl» — MOTOLMKNETHbIA
nBuratens C XXWMAOKOCTHbIM oxnaxaeHwem. B cBoé Bpems
NOsABNEeHWe TakMx MOTOPOB BAOXHYNO HOBYK CTPY B camMo-
pesATenbHoe aBTOCTPOEHWe, AaB caMofenblUUKaM He TOMbKO
MOLLHbIA U HaAEXHbIA, HO U CTabunbHbIA B paboTe cUNoBon
arperart. PaguaTtop cuctembl oxnaxaeHus asurarens «Tpua-
Abl» YCTAHOBMEH B NepegHer 4acTu MaluMHbl B TOHHene,
CKNEénaHHOM M3 NMUCTOBOro antoMUHUs. Tam e pacnonoXeHbl
3MEeKTPUYECKUA BEHTUNATOP (OT «KUrynéBcKOro» OTONUTENS)
W CTBOpKa-aednekTop, No3BoONALWas HanpasnATh NOTOK BO3-
Ayxa Kak B CanoH, Tak U Hapyxy, noa non kabuHol.
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®DopmoobpazoBaHHe Ky30Ba TPHIMKIA
(Ha npHMepe U3TOTOBJICHHS KPBILIH):

1 — kapkac (cransHas Tpy6a 12x2 wam
16x2); 2 — mmanroytsl (¢panepa s10
WK 812); 3 — 3anonuenue (neHomnacr);
4 — NOKpHITHE (CTEK/IOTKAHB Ha MOKCHI-
HOM CBA3YIOLIEM); 5 — mpoBosoka (yaa-
JIAeTCA Nocie BKISHKH NeHOIIaCTOBOIO
3al0JIHEHHA)

JBeps (A — dpopTouka OTKpEI-
Ta, b — 3akpeiTa):

1 — xapkac (cranbHas TpyGa
12x2 wm 16x2); 2 — crexno
HENOJABHXHOE (OprcTexio
s4); 3 — wapHHp GOpPTOUKH;
4 — oprouka caBukHas (0pr-
crexio s4); 5 — 3anonHeHHe
(neHomuacr)

TonnueHbI 6ak Tpuumkna caenaH ua 10-NMTPoOBOI anioMu-
HWEBOW KaHUCTpbl, B KOTOPYIO Bpe3aH CTaHAapTHLIA MOTOLM-
KNeTHbI TONNMBHBIA KpaH-OTCTOMHUK. Bak 3akpennéH B nepeq-
Hel YacTu MawwuHbl. Mogaya Tonnuea u3 6aka — CaMOTEKOM.

BoxpaeHve Tpéxkoné&cHoi MalmnHbl 0cobbix TPYAHOCTEN He
Bbi3blBaeT. EguHCTBEHHOe, YTo cnegyet ans cebs pas u Ha-
BCerga onpeaenuThb, Tak 3T0 BENIMYUHY ONTUMArbHON CKOPOCTU
npv NpoxoxaeHun nosopotoB. CaenaTb 3TO MOXHO Ha CBO-
6oaHoln accansTupoBaHHOM nNnowagke. Mosopaynsas, Hago
nonbITaTbCA A0BECTU MalUMHY 4O OTPbiBa NepeaHero Koneca
W Jaxe npoexaTtb Ha ABYX — OAHOM MepedHeM WU 3afHeMm —
konécax (Tak, kctatu, oby4aloT BOXOEHUI0 HA MOTOLMKNAX C
konsackow). BaxHo 3acukcupoBaTb B CO3HaHWW OLyLieHUe
NOAHATOrO Kofeca — 310 NOMOXET onpeaensTe CKOPOCTb Mpu
NPOXOXAEHUN KOHKPEeTHOro Bupaxa. B octanbHOM BOXAEeHWe
TPEXKONECHOW MAalUMHbLI HUYEM He OTNMYAEeTCH OT YEeTbIPEXx-
KOMNECHON.

W. EBCTPATOB,
HWHXeHep
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BEJIOTAHAEM - U3 «JOPOXXHUKOB»

OnucaHue TpEéxkonécHoro TaHaema,
onybnukoBaHHoe B ypHane Ne 3, 1979 r,
MHE TMOHPaBWNoCL MO 3anoXeHHOW B
HEM waee: MNONy4YUTb [ABYXMECTHbIA Be-
nocunes w3 0BblYHbIX OOHOMECTHbIX, He
BHOCSH CEpbE&3HbIX M3MEHEHWI B UCXOAHbIE
KOHCTPYKLUMMN.

Mpeobnagalwowmne OOCTOMHCTBA 3TOMO
BapuaHTa B TOM, YTO UCXOAHbLIE KOHCTPYK-
UMK ocTatTcs  «uenbimu». [lpocTo Ha
PYNeByw KOMOHKY BTOpPOro Benocuneaa
HaBelumBaeTcs HeBONbLIONW KPOHLUTENH,
MOXOXWI Ha yCTaHaBNMBaeMble Ha HeKOTO-
pbiX MoAensix nepegHwe BaraxHukn. A Ha
3aHWUiA, ycUneHHbIn BarakHUK nepeoro Be-
nocunega ycraHaenuBaeTCs COeAUHUTENb-
Has KpecTtoobpaaHasa BTynkKa-LapHup.

lMpennaraemas KOHCTpPyKuus obnapaet
TEMWU Xe SKCNNyaTauMOHHbIMW [OCTOMH-
CTBaMM, 4T 1 onybnukoBaHHana paHee, HO
Kyga npouwe B uarotoeneHuu. JopaboTku
e TaKOBbl.

K BaraxHwky nepeoro Benocuneaa npu-
BapuBaeTCA NATa C OTBEPCTUAMM NOJ BWH-
Tol M4: ctona Byner KpenuTLCs OCHOBaHWe

yYacTb W3roTaBnueaeTcs w3 Tpybku Awa-
mMeTpom 28 mm. B Heé BcTaensieTcsa ock C
noAWwWnNHUKaMn OT CTaporo nepeaHero
koneca. Takum obpasom, KpecToobpasHbli
wapHup Byaet obecneuyvBaTte ABE CTENEHU
cBoboabl: NOBOPOThI BOKPYr BEPTUKANbHOM
W FOPU30OHTaNbHOM OCEN.

Y3en Kpennenus BTOpPOro Benocunena
(KpOHWTENH) M3roTaBnuMBaeTcs M3 TONCTO-
CTeHHOW Tpybkn gnamerpoMm 14 Mm (BO3-
MOXHO WCMNONbL30BaTh NOAXOAALIME HacTH
BMNOK CcTapbiXx Benocunenos). BHewHe
KPOHLUTENH MOXOX Ha MWHWU-BUNKY C NO-
nepeynHoi 1 nogkocoM. BepwwHa Ayro-
06pa3Hoi YacTu U HWKHWIA KOHeL, noakoca
NpuMBapuBaKOTCA K BblPE3HbIM YalKam,
HafgeBaeMbiM Ha pPyneByl BTYNKYy BTOPOro
Benocunena. C nNomoLbi0 NOMNOW CTAXKK,

1 — baramHuk; 2 — nara; 3 — OCHOBaHHME LIKBOPHS; 4 — IUKBOPEHb; 5
10 — bapamkosas raiika; 11 — pynesas sryika; 12 — cTaxkka

Cxema CHEIHOro y3J1a H ero JeTajJn (pa3Mepsl J1aHbl TOIBKO JHMHTHPYIOIHE):

KpecTooOpa3sHbIif apHup; 6 — KpoHTeiH; 7

noakoc; § —yamka; 9 — BKIaabI;

Ho «cam npegnoXeHHbld  BapwuaHT
YOOBNETBOPAN He O4YeHb: BCe-TakM pama
BTOPOro Befnocunega npetepnesana He-
XenartenbHble BMellaTenscTea. XoTenock
HaWTU Takon cnocob couyneHeHus, 4TODLI
npW OTCYTCTBMM HEOBXOAUMOCTH B TaHAeMe
MOXHO ObINO BOCCTAHOBUTL Benocuneabl B
nepeBoHa4YansHoOM BUAE.

MoatoMy s u 3aHAncs nouckamu 6Go-
nee MNpoOCTOr0 M YHWBEPCANbLHOMO pelue-
HUA.

WKBOPHS. A caMm OH W3roTaenueaeTcs M3
CTEPXHsA NepegHel Bunku (nogbupaetca n3
cTapbix UK 3anacHbix). CHU3Y K LWKBOPHIO
npuBapuBaeTcsi OCHOBaHWe, a CBepxy Ha
Hero HapesaeTca KpecToobpasHas BTynka-
wapHup. B kayecTee BepTUKanbLHON 4acTu
MOXET DbiTb UCNONL30BaH OTPE30K PyNeBoi
BTYNKW CTaporo Benocuneaa unu 3arotoska
13 OrMOoBOIN TPyObl: €€ TopLbl NpoTayuea-
HOTCA NOA YalUKW NOALWMINHUKOB OT pyneBow
BTYNKM. KpecToBuHHas (ropu3oHTanbHas)
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OByx Bknagblwenh v GapalikoBow ranku

KPOHLWUTEWH KPENUTCA Ha PyneBon BTYIIKE;

B Hero obblYHbIM NYTEM yCTaHaBNMBaeTCs

pynb. B kavecTtBe cTsbkku MoxeT BbiTb

MCMNONbL30BaH CTEPXEeHb nepefHend BUMKW

cTaporo senocunega.

Moctpous 1 onpoboeae Takown TaHAEM,

A ocTancs um JosoneH: yaobeH, npoct u
HaOeXeH B aKCnnyarauum,

B. KAPMYXWH,

rKpamaTtopck



MAJNTAA MEXAHU3ALUWUA

Mpuuensl K nerkoBbiM aBTOMOGU-
nam, npeepalyatolme ux B HeGonbluve
rpy30BUYKK, 0COBEHHO nonynApHbI
y CEenbCKUX XUTenem v Bnagenbues
AayHbIX yyacTkoB. W 31O ecTtecTBeH-
HO — OHW CyllecTBEHHO obneryawT
AOCTaBKy CaMblX pasnU4yHbIX rPy30B —
necka u Topda, UEMeHTa U HaBo3a,
kupnuda wu rpasus. Xanb TOMbKO,
YTO 3arpyxaTb W pasrpyxaTb UX npwu-

XOAUTCA WCKMKOYUTENBHO BPYYHYD —
C NOMOLLLIO nonarkl.

Mpegnaratd BHUMaHUIO 4YuTaTenen
npuuen-camocean Cc OMNPOKWAbIBAKO-
wumces Kysosom. Caenae cebe Ttakow,
MOXHO u36aBuTbLCA OT npobnem npwu
ero paarpyake.

[lymaetca, 4to HeT ocoboi He-
obxogumocTn noapobHO onucbiBaTb
caMy KOHCTPYKUMIO — OHa p[octa-
TOYHO TpaguMUMOHHA M O TakKux He
pa3 pacckasblBanoCk Ha CTpaHuuax
«MopenucTa-koHCTpykTOpa». U BCé
Xe Ans Havana — HecKonbko cnos o6
yCTPOWCTBE npuuena.

2500 |

NMPMULIEN-CAMOCBAI

Pama ero ceBapeHa w3 cranb-
HbiX Tpy6 KBaapaTHOro ceyvyeHus
40x40 MM, MOCT — OT MOTOKOMSACKU
C3[, ¢ ucnonb3oBaHWEM MPYXXUHHO-
rmapasnuyeckmx amopTU3aTopoB MOTO-
unkna «Ypan». K pame MoCT KpenuTcs
C NOMOLLIO NOAKOCOB, TaKKe CBapeH-
HbIX U3 KBagpaTHbIX TPyO.

Mpuuen ocHaweéH cTaHaapTHbLIM
CLenHbIM LWapoBLIM YCTPOMCTBOM, pac-
CYMTAHHLIM Ha WCMNoNb3OBaHWE Luapa
Anametpom 50 mm.

KysoB cobupaercs w3 naHenen,
Kaxgas M3 KOTOpbIX MMEET Kapkac
M3 CTanbHbIX YronkoB pasmepamu
30x30 MM u o6wmeky M3 daHepsl
TonwuHon 12 MM Ha BuHTax M6 c
rakamu. K gHuLLY KpenaTcs aBa NoH-
XepoHa u3 aepessHHoro bpyca ceve-
Huem 120x30 mM. KpenneHue ky3oBa K
pame — C NOMOLLbIO LWapHUpa, conps-

400

900

1380

1500

IIpuuen ¢ ONPOKHALIBAIOIHMCH KY30BOM:

| —cuennoe yerpoiicTeo; 2 — 3anacHoe koneco; 3 — dukcarop; 4, 7, 10 - 6opra
Ky30Ba; 5 — OpBI3roBHK; 6 — curHanbHeli GoHaps; 8 — 3aaBmKKa; 9 — CTKKa;

11 — koneco; 12 — nonxepoH Ky3oBa; 13 — wryuep noasEMHOIO yCTpOIicTBa;
14 — noxemeHT 3anacHoro koneca; 15 — pama npuuena; 16

HIAPHHP KY30Ba
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IMoabémublii Mexann3m (A — TpaHCNIOPTHOE MOJIOKEHHE Ky30Ba; b — no-

JIOXEHHE KY30Ba IIPH pasrpyske):

| — COeMHHTENBHBIH HUIAHT; 2 — IWITYUEP NOABEMHOIO YCTPOHCTBA;
3 — onopHas iomaaka; 4 — KoneLa; 5 — NHEBMOKaMephl; 6 — 4exol

Cxema coelHHEHHS THEBMOKaMep:
1 — kamepsl; 2 — pe3b0oBOit narpybok; 3 — raiiku;
4 — maibu

CxemMa KpenjeHHs WTyuepa NoAbLEMHOrO
ycTpoiicTBa:

1 —yexon; 2 — mHeBMOKamepa; 3 — yrolKoBoe KoJlb-
10; 4 — raiiku; 5 — mwaiiba; 6 — nuowanKa onopHas;
7 — wTyuep noabEMHOro ycTpoicrea; 8 — coenu-
HHTENBHBIH UIaHT; 9 — XoMyT

raemMble 4acTu KOTOpOro npuBapeHbl K
pame U NPUBUHYEHLI K NOHXepoHawm;
B nepegHei Yactn umeertcs dukcarop,
HaNOMWHAaKLWWIA 0BbIYHBIN WINWHraner,
C MOMOLLbID KOTOPOro MCKNoYyaeTcs
ONpPOKWAbIBAHWE Ky30Ba BO Bpems
OBWXEHWS.

Tenepb O rMaBHOM — O KOHCTPYK-
UMM noabémHoro yctpowuctea. OHo
nHeBMaTu4yeckoe, C NPUBOAOM OT Bbl-
XNonHoW cuctembl asuratens. [log

750

2130

b ad 1| IS —
f
524

Illaccn npuoena:

| — cuenHoe ycTpoiHcTBO; 2 — TOHXKEPOH pamsl (cTanbHas TpyOa 40x40); 3 — yxo (HKcHpYOLLEro ycTpoii-
CTBa; 4 — IIAPHHP Ky30Ba; 5 — 3aHMi nojkoc; 6 — nepeHui noakoc; 7 — kojeco; 8 — 3a1xas nonepeynHa;
9 — TopcHoHHas noasecka Mocta; 10 — nepeanss nonepeunna; 11 — GonThl, raifkyu M Waidbl KpenaeHus
nepeHero nojakoca; 12 — Gonrsl, raiiku u waibdsl kperuienus Mocta; 13, 14 — CTHIKOBOYHBIE XOMYThI

OHULLEM Ky30Ba, Mexay NoHXepoHaMu
pacnonaraloTca Tpu aBTOMOBUNbHbIE
Kamepbl B 4exne W3 MNpPOYHOW TKa-
HM — OpeseHTa WNKU CUHTETUYECKOW
napycuHbl, MPUKPEnnEHHON BUHTaMU
M5 K konbuam W3 cCTanbHOro yronka
Ha OHJWE Ky3oBa W Ha pame. Bce
Kamepbl coeauHATCa Mexay coboi
C nomouwbio pe3bboBbix NaTpybKoB,
raek, NPoKNagoK un Wanb, a K HUKHEN
NPMBUHYEH LITYUEp, W3OrHYyTbIA B
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Bupe BykBbl «L», Ha KOTOpbIA HaTs-
rMBaeTcs pPe3VHOBLIN LnaHr. YTobbl
NOAHATbL Ky30B, Heobxoaumo BTOPOM
KOHeLl| LWnaHra HageTb Ha BbIXMOMNHYH
Tpyby aBTOMOGWMNA-GyKCUPOBLUMKA W
«npuBaBuTb rasy». [1Be-Tpyu MUHYTbI —
1 Ky30B nogHumeTtcs. YTobbl onycTuth
Ky30B, AOCTATOMHO CHSATb LUMAHT C Bbl-
xnonHou Tpy6bi.

WU. EBCTPATOB,
MHXeHep
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OUPMA «5 CAM»

CTEJUIAXK 3A ABEPDIO

Bo MHOrMX KBapTMpax MOXHO HaWTu
HebonbluMe «noTalHbie» W peaKko Mc-
nonb3yembie xunbuamu mecta. K Hum,
B 4acTHOCTW, OTHOCATCA NpPOCTPaHCTBA
3a asepbMu. B TO Xe Bpems WX BnomnHe
MOXHO WCNONbL30BaTh ANA XPaHEeHWUA pas-
NUYHBIX «MENnoYen» U AaXe KHWT

B Moém ckpomHOM kabuHeTe Takke
HaWencs NOXOXWK Yronok, rae yaadHo
paamecTtunca ctennax. Ero ackus Bein Ha-
6pocaH 6eicTpo. 3aTtem nocnegoean noxon
B MarasvH 3a NoKynkowh MebenbHbIX WuTos
(cTporaHbix gocok) komnauuu «PopecT»:
Tpéx — pasmepamu 18x300x2000 mm,
ogHoro — 18x200x2000 mm w ogHoro —
18x200x1000 mm, a Takke Tpéx AECATKOB
LUYpYNoOB-CaMOpe30B M ABYX «YronkoB» AI1A
KpEenmneHnsa cTennaxa K cTeHe.

MockonbKy ynOMAHYTbl MebBenbHbie
WKUTLI, TO XO4YETCA NpeaynpeawTb MOoKy-
natenst 0 TOM, 4TO MX KayecTBO Aaneko
OT peknamupyemoro. 3T0, npexage Bcero,
nnoxasn obpaboTka noBepxHOCTM W eé
fedopmaumn. K ToMy e Ha OgHOM U3 LWu-
TOoB 0BHapyxunace AOBOMBHO NPUIMYHAR
«A3sa» M3 cmonbl. NocnegHee, BMOMMO,
CBAI3aHO C NMOXOW CYLWKOW COCHBI, K TOMY
e CNUNeHHoW He 3MMOoN, Korga npexpawya-
€TCA COKOABWXEeHWE, a NeToMm.

MogrotoBuB BCce aetanu, Heobxoaumo
HaHecTW pa3MeTKy Nnoa oTBepcTUs Ha Boko-
BUHAX ANA KPEnneHua rnomnok U NepembIyek.
Oteepctus B GokoBMHax caenan Ha ceep-
NUNBEHOM CTaHKe, NpeaBapuTenbLHO BbICTaB-
NAR UX rOPM30OHTanNbHO No ypoeHi. [eno B

TOM, 4TO €Cfnv CBEepNuTb Hanpasnsawwme
OTBEPCTUA aneKTpoapensilo, ocobeHHo B
TOpUax Nonok, To Npu ux TonwuHe 18 mm
OTBEPCTUA MOTYT NONY4YMTBLCA MNOA YIMOM
W Wypynbi-Camopesbl yiayT B CTOPOHY M B
nonkax BblAyT HapyXy.

3atem nposoaun nWHWKM nocepeauHe
pébep Nonok u, BbiCTaBMB UX NO pa3MmeTke

()TBEPCT“R B DOKOBBIX CTEHKAX CTE/LIAKA CBEPJIHJI HA CTAHKE, NPEABAPHTE/ILHO Y/IOAKHE HX NOpH-

JOHTAJIBHO ¢ NOMOIUBK YPOBHHA

Creanax 0e3 NOAroHKH 3aHAJ CBOE MecTo 3a
NBEpPLI0

ANA OTBEPCTMA WypynoB B BGOKOBMHAXx,
huUKCUpoBan ¢ NOMOLLbLIO YrONKOB, Npwka-
TbiX cTpybuuHamu. MNocne atoro, coenas
HeBonbwoe yrnybneHwe snekTpoapenslo
B Monkax, MOXHO npuctynate K cbopke
crennaxa.

Crennax XOTA WM ONWpPaeTca Ha non
(cHu3y k ero BokoBuHam npubun nnacTMac-
COBbIE MNOMO3KK), HO CBEPXY NPUKPEnun ero
K CTEHE C MOMOLLbIO YLUIEeK U CaMOpe3os.
MoaTomMy OT 3agHel CTEeHKU OTKasancs.
EAMHCTBEHHYO TOpPU3OHTanbHyl nepe-
MbIYKY ANs XKECTKOCTWU caenan BHW3Y, rae
B CTennaxe OCTaBneHa HWWa nog Tywm-
6ouky.

Ha pacnunoeky mebenbHbIX LWWTOB M
cbopky cTennaxa saTpaTvin OKONno AeBATH
4Yacos, a CTOMMOCTb BCEX KOMMMEKTYOLWMX
He npeebicuna 2000 pybnei. Beio pabory,
€CNK He cYMTaThb IneKTpogpeny (Mcnonb3o-
Ban B Ka4ecTBe LUypyrnoBEépTa) u ceepnunb-
HOrO CTaHKa, caenan Bpy4HyH.

YKenareneHo 6bino Bbl NOKPLITL «COOPY-
XKEeHWe» MOPUMKON WMNU APYruMm  noaxo-
OALMM CpeacTBOM 3alUMThl, NPUAAB emy
«ToBapHbI BMaO». Ho Ha gBope oceHb, a
FOHATL BpeaHble 3anaxu no KBapTupe He
cTouT. 3TY Npoueaypy OCTaBun Ao nera,
Bnaro ctennax MOXHO nerko pasobparb.

Ecnu ctennax npeaHasHadeH ans BaH-
HOro NOMeLLeHus, rae BCeraa noBbileHHasn
BMNa¥HOCTb, TO BCe ero getanu cneayet
obpaborate NUMHOTEKCOM uNu ApyrumMm 3a-
WMTHBIM MOKPLITUEM.

H. AKYBOBWUY
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(c BHYTPEHHER CTOPOHbI) Henocpen-
CTBEHHO Wypynamn, a C HWKHUM —
C NOMOLLLIO ankMUHUEBOrO yronka (oH
MeHblUe MOOBEPXEH KOPpO3uW, 4em
ctansHon). Ytobbl aepeBsiHHas pama
kapkaca He «Bontanacb», nNpu Kpen-
neHun BepxHU Bpycok npwxuman K
BaHHOW C HebonbLWKWM ycunuem.
OcraBanocb caenatb nocnegHee —
pacnunuTk nadenu MNBX ana u3rotoe-
neHus agepok. [nuHy ux nyywe nogo-
BpaTtb Takum obpazom, 4TOOLI ABEPKM
B 3aKPbITOM MOMOXEHUWN HEMHOTO Nnepe-
XnécTtolBanu Opyr gpyra. Ha kaxgytwo
ABEPKY Y MEHS MOLINO NO BbICOTE ABe

JKPAH AJiA BAHHbI

Hactoswemy macTtepy npocTtopa
[Onsi TBOPYECTBA XBaTUT AaXe B BAHHOM
KOMHare.

Ecnu Bbl 3agymanu 3aKkpbiTb HUX-
HIOK 4YacTb BaHHbl 3KPAHOM — He
crneLwunTe 3a HAM B MarasuH. 310 npoc-
Tellwee YCTPOWUCTBO MNpW XKenaHuu
MOXHO cgenate camomy. [naBHoe,
yT0bbI Y BAC MMEnNUcb MUHUMAarnbHbIE
HaBblkM AOMaluHero mactepa u 6bino
XenaHue NoTpaTUTb HECKOMbKO Yacos
ceobogHoro Bpemenu. [paBga, v B
3TOM cny4ae He nony4utcs obonTUCh
6e3 noxoaa B Mara3vH v AONOMHUTENb-
HbIX TPaT, HO KOE Ha YéM BCE Xe MOXHO
C3KOHOMWTb.

Ha narotoBneHue kapkaca 3kpaHa y
MeHs nowwno aga 6pycka, paBHbIX Anu-
He BaHHbI U ce4eHrem okono 30x40 mm
1 ABa KOPOTKUX Bpycka Toro xe cedve-
HUS, paBHbIX BbLICOTE BaHHbI. Bpycok
npuobpeTtatb He NPUWINOCL — OH Ha-
Lwéncs B xo3sncTee. [N\ U3rotoeneHuns

COBWXKHbIX [OBEPOK 3KpaHa OTNMYHO
nogownu naHenu MNBX, ocTtaswwuecs
nocne pemoHTa. [na coeaguHeHus
OBEpOK no Topuam s npucnocobun

Huxunii ropusoHTaabHbli Opyc «yTomien» B
CTSIKKE 11012 BAHHOH KOMHATBI M KPeNnuTCA K
CTOHKE NPH NMOMOLH YI0JIKa

NNacTUKoBbIA KOpob ANA  OTKpbITON
3MNEeKTPOnNpPOBOAKA LUMPUHOW, paBHOMN
TonwmHe nadenen MNBX. MNpuobpectun
NPULLINOCE NNacTUKOBbLIE Hanpaens-
lMe, M3HavanbHO npeaHasHa4YeHHble
ANA pasaBWXKHBIX CTEKON B KHWKHLIX
nonkax. Wcnonb3oBan TONMbKO BeEpX-
Hue — oHu Bonee rnybokue.

O6pesae no paamepam AepessiHHbIEe
Bpycbs, s BbIGpan B HMXHMX YacTax
CTOEK W HWXHEM T[OPU30OHTaNbHOM
Bpycke nasbl NOA Yronku, KOTOPbIMM
OHM OByayT cKpennaTbCs. 3aKOH4YMB
aTy paboty, nponutan Opyckd aHTu-
CenTUKOM U K 060MM ropU3oHTanbHbIM
6pyckam npubun reo3asMu NNacTUKo-
Bble Hanpasnsawwwe (nNo gse napan-
nensHo).

Bepxuuii ropusonTanbubiii Opyc Kpenures K
CTOlKe IWYPYNOM ¢ BHYTPeHHel CTOPOHBI

MockonbKy M3roToBNeHWe aKkpaHa s
3agyman B xoge pemoHTa Bcero no-
MEeLLEeHNA BAHHOW KOMHaTbl, TO HWKHUIA
6pyc ucnonb3oBan eweé v B KayecTse
onanybku BO BpPEeMS 3anuBKU CTSXKW
nona.

YCcTaHOBMB HOBYIO BaHHY CO CITMBOM
M YTOMHWB pa3Mmep CTOEeK KapKaca akpa-
Ha, coeguHUN uUx c BepxHWM Bpycom
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Moasuknan navenb 3xkpana B cbope. Topusi
ABEPOK 3aKPeIJieHbl HAETHIMH KOpobamHu s
HAPYKHOH 1eKTPONPOBOIKH

naHenu. Ckpenue ux napannensHo (no
KpasiM y HUX pacnonoxeHbl cneuvans-
Hble rpebHn U nasbl), ANA XKECTKOCTU
Ha Topubl Hagen kopoba gns anekTpo-
npoBoaku. MNMockonbky WupuHa kopobos
6bina To4Ho nogobpaxa, To nocagka ux
nony4anacb NNOTHOW, U NpUKNeusaTb
kopoba k nnutam MNBX He cTan.
Mocne ycTtaHOBKM ABEPOK Bbiwen
HEennoxon 3KpaH, MNO3BOMALWWA 3a-
KpbITb NPOCTPaAHCTBO NOA BaHHOW, rae
XPaHATCS B AOCTATOMHOM KONMUYecTBe
MoOoLLME CPeACcTBa U Apyrue Xo3sinckue
MenoYu.
H. AKYBOBWY



HA CTAPTE - P-12

R G

Ha npoxoguswem B8 2013 roay B nog-
MOCKOBHOM ropofe »Xykoeckuin Mexay-
HapoaHOM a3poKOCMMWYECKOM canoHe
(MAKC-2013) ¢ ycnexom AeMOHCTpUpoBanu
csou paboTbl OHbIe «pakeTuMku». Bonbon
nonynspHoOCTLIO Yy 3pUTenen nonb3oBanach
3KCNO3WMLMA pakeToMOAENUCTOB U3 3nekTpo-
ctanvu Mockosckon obnacTtu nog Ha3saHWeMm
«boeBble pakeTbl OT4YM3HbI». B aToi pabote
1oHble TexHukn CHOT HarnsgHo AeMoHCTpUpO-
8anu B Moaensx, BbINONHeHHbIX B MacwTabe
1:25, Ha4yanbHbIA 3Tan B CTAHOBNEHWW pakeT-
HOro WWTa Halen CTpaHbl.

Hano OTMETUTbL, 4YTO HEeKOTOopbie Mmogenu
M3 3TON 3KCNo3uuum yxe Bbinu onucaHbl B
marepuanax «M-K»: P-1 (Ne 6 — 2012 r.), P-2
(Ne 7 —2012r.) u P-5 (Ne 6 — 2014 r.).

CeroaHs Hawa nybnukauus — o pakerte
P-12 u eé mogensHoMm aHanore.

Bannuctuyeckan paketa cpegHei gansHoC-
™ P-12 (koHcTpykTop — M.K. AHrens) — nep-
Bas cTpatervyeckas pakera. OHa nonyduna
wHaekc 8K63. Mepebid nyck eé cocTosncs
22 vions 1957 ropa. Ha BoopyxeHue paketa
noctynuna 4 mapta 1959 rona B co3gaHHble
PakeTHbie BOWMCKa CTpaTerv4yeckoro HaaHa-
yennsa (PBCH). 8K63 bbina camas maccosas
paketa (u3rotoeneHo 2300 wr.). MHorue
rogbl Haxogunace Ha BoopyxeHun PBCH, u
nocneaHss U3 HUX Obina yHUYTOXEeHa B Mae
1990 ropa.

Paketa P-12 (puc. 1) Bnepebie umena
MOMHOCTBbIO aBTOHOMHYIO WMHEPLMOHANBHYH
cuctemy ynpaenenws. Paketa coctosna w3
Goesoin 4acTu, nepexogHoi toBku, Bnokos
okucnutens, mexbakosoro npuBopHoro oTce-
ka, Baka ropioyero M XBOCTOBOIO OTCeKa ¢ pas-
MeLLEHHbIMW Ha HEM CTapTOBLIMM ONopamu 1
rpachuTOBLIMKU ra30BbIMU PYNAMU, KOTOPLIMK
OCYLLECTBNANOCH ynpaBneHue rnonéTom.

Paketa P-12 Bbina ganbHenwen paspa-
BoTKOoM yxe cozgaHHbix P-5 u P-5m u ans eé
M3rOTOBMNEHUA NPUMEHANAch Ta Xe TexXHo-
noruyeckas ocHacTtka. Mcnonb3oBaHue ans
P-12 peuratens PO-214 naMeHWnNo BHeLUHWA
BUA PaKeTbl — NPULLNOCE AeNaTh KOHUYECKYH
10BKy B XBOCTOBOM OTCEKe, 4YTO A0NONHUTENb-
HO YNy4LWMNo YCTONYMBOCTL B Nonére. 3Ton
Ke Lenu Cnyxunu U YeTbipe HenoaBMKHBLIX
aspoaunHamuyeckux crabunuaaropa.

Bnocnencreuu, nocne nukeugauwm Boe-
Bbix paket P-12, Ha ux Baze 6bin pazpaborax
pakeToHocuTenb cepun «Kocmocy.

TEXHUWYECKME OAHHbIE PAKETbI P-12

Onuua — 22 100 — 22 770 Mm.

OwameTp kopnyca — 1652 mm.

Paamax no crabunuaaropam — 2003 mm.
Craptosasa macca — 41 700 — 42 200 «r.
Macca 6oeeoit yactu — 1300 — 1640 «r.
Bpemsa pabotwl gevratens — 140 c.
OaneHocTe cTpens6bl — Ao 2100 km.

Mpeanaraemans Mopenb-KOMUMA pakeTsl
P-12 (puc. 2) sbinonHeHa B macwrtabe 1:25.
Oxa, 4TO Ha3biBaeTcsi, — OBOWHOrO nNpu-
MEHEHUA: Kak npeameT 3IKCNOo3WUMKM M Kak
CNOPTUBHBLIN «CHapsAA» ANSA BLICTYNNEHUA Ha
COpeBHOBaHWAX MO MOAENAM pakKeT B KaTero-
pumn S7 — Ha peanuam nonéta. E&€ KoHCTpyk-
Top — Butanuit MNuporoe — BOCLMUKNACCHUK
nuuen Ne 7 r. SnekTpocTtans.

OCHOBHOWM «CTPOMUTENLHLIM» MaTepuan
ANA co30aHWs O3HHOW KOonuu — O0BbIKHO-
BeHHaa 4epTémHas Oymara TonwMHOM
0,22 - 0,23 mm, knew NBA unn «MomeHT»
(«Ctonsap»). U3 Heobxogumblix ans eé wnaro-
TOBNEHWA NOHanobATCA ABe oNpaBKK, UMNWUHA-
pudeckas — guametpom 65 MM v anuHoin
450 MM M KOHWYECKaa — OANWHOW 75 MM ©
yrnom koHyca 15°. Hauwbonee noaxoasiwmi
MaTepuan Ans onpasok — metann. Ans uu-
NUHAPUYECKON MOXHO C YCNEXOM NPUMEHATL
1 caHTexHuyeckne Tpybbl. TpyBbl HapyXHbIM
auaMmeTpom UMeHHo 65 MM MHorga BcTpedya-
I0TCA B MarasmHax.

Mogenb-konus paketsl P-12, kak u npo-
TOTUN, — OAHOCTyneH4yatas. 3a nonétHble
OEeMOHCTpaUMM MHOM0 O4KOB C HEeW «He
3apabotate». Ho XOpOWYK OUEHKY MOXHO
Nony4YuTb Ha «CTeHAEe» 3a Ka4eCTBO U3roToB-
NeHWsA, a TakkKe 3a MHOroABMraTeNbHOCTL NPU
nonérte, UCNoNb3ys BCE 4YeTbipe ABwratens
umnynscom 2,5 unu 5 H-c. Ho 3To Bnedér 3a
coboi ycnoxHeHne CTapToBOro «KOMeKca
ANA YCNewHoro nycka, YTo HeCKOMNbKO CHM-
XaeT rapaHTUio OAHOBPEMEHHOIO 3aXWraHus
scex MP[.

Haw BHUMAaTenbHbliA MOCTOSAHHBLIA  4YK-
Tarens, BO3MOXHO, obpaTun BHMMaHuWe Ha
ANWHY onpasku kopnyca mopenu. [a, oHa
AenCTBUTENbHO, CTana sasoe kopoye. U BoT
nodemy. MNpu pabote Hag 3Toi Konuen Mbl
BHayane caenanu ANWMHY ONpaBku OKOMo
650 mm. Ho B npouecce M3roTOBNEHUA CTONMK-
HYNUCb ¢ NpoBnemoii — CHATL C ONpaBKK Ta-
Kyl 3aroTOBKY OKa3anock HepeansHo, Aaxe
NMPUMEHAA BCEBO3MOXHbLIE YXWULLPEHWUA: ¢
yBnaxHeHue, U KOHYCHOCTbL onpasku. Ho uc-
TUHAa OKasanacb HamHOro npolle — caenartb
KOpnyc 13 AByX 3nemeHToB, a NoTOM coegu-
HUTb NPWU NOMOLUK BTYNKW, NpeaBapuTensHO
OTTOpLUEBaB COeAUHAEMbIE NNOCKOCTH.

Hago oTMeTuTb, 4TO ¥ Hac B KpyXKe ecTb
BonbLwoi onbIT paboTkl ¢ MOAENAMU-KONMAMM
pakeT. Ho kaxpgas HOBas MMeeT CBOM OCO-
6eHHocTn. [la u pebaTa-KpyKKOBLbI KaXabii
roq, npuobpeTtas OnbIT pPakeToMOoaensHoro

KOHCTPYWPOBAHWUA, BNWBAKTCA B PAQbl KO-
NWMCTOB, NPUMBHOCH B NpOLECC CO3AaHUs
W30enus 4YTo-TO CBOE, HOBOE.

MNpennaraeman TexXHONOrMs W3roTos-
neHus netawowein MOOEnu-KonNuM pakeTbl
P-12 — panbHelwee coBepLIEHCTBO paboTbl
HOHbIX MOAENUCTOB-«PaKeTYUKOBY». YCnoB-
HO 3Ty MofeNb MOXHO pa3fjenuTb Ha [ge
YyacTu: ocHOBHOW Kopnyc (anuHa 710 mm) m
ronosHol obTekatens (anuHa 199 mm). Mo-
PAAOK W3rOTOBMEHUA 3HAYEHWUA He UMeeT W
AVKTYETCA TOMbKO HanWyvem matepuana u
ycnosuamu paboTbi.

lonoeHow obTekaTenk BbITA4UBAKOT M3
UMbl Ha TOKapHOM cTaHke. 3aroToBKy Awa-
meTpom nopsigka 70 MM 1 anuHon 210 mm
3aXXMMaloT B NAaTPOH TOKApHOro CTaHka U 06-
pabaTtbiBaloT CHapyXu, yMeHbllas auamerp
K naTpoHy. 3aTem noaTtanHo pacceBepnvBaT
BHYTPM Ha rmybuHy 150 — 152 mm ce&pnamm
pasHbix avametpos — oT 10 go 25 mm u ge-
NalT BHYTPEHHIOK KOHYCHYIO pacTouKy (yron
22,4°) anuHHLIM pe3uoMm. Mpuyém Ha rmy6u-
Hy 32 — 33 MM — pacTo4Ka UMNUHApUYecKan
(amametp 58 mm). Mocne aToro BbIHUMAKOT
3aroToBKY W3 NaTpoHa CTaHKa, 3aXumaioT
HOBYIO 3aroTOBKY W AenatoT onpaeky ans o6-
TekaTens 1 3aKpennsaiT ero pacceepneHHon
vyacTelo. MecTta coeguHeHus (Ans HagéxHo-
CTU) NpoMa3sbiBaioT To4kamu knes. Mocne ero
BbICbIXaHWA cHapyXwu obpabaTtLiBaloT pesuom,
yCTaHoBMneHHbIM nog yrnom 11,2°, sauyuwarot
HaXkga4Hon Bymaroi v NOKPLIBAKOT HUTPO-
nakom. U3 chaHepbl BbITAYMBAIOT LUNAHIOYT
Anametpom 58 MM 1 Tyro BCTaBNAKT ero B
Topey, o6TekaTens, npeasapuTeNLHO BKNEUB
B Hero NeTni AnA KpenneHws napawoTa.
Motom, nocne 3arpysku oBTekartens npu
banaHcupoBKe rOTOBOW Mogenw, Hago He
3abbiTb BKNEUTH LUNAHIOYT Harnyxo.

Kopnyc mopenu-konun paketsl P-12
BbIMONHEH W3 ABYX UWNMHOPWUYECKUX 3ne-
MEHTOB: BepxHuh — anuHon 3534 Mm wu
HWKHAA — anvHon 321 mm. Kaxabin aneMeHT
CKneeH U3 OBYX CNoée 4yepTéxHou Gymaru
Ha onpaske AvameTpom 65 mm. Mocne npo-
CYLUKW NONyYeHHOMW 3aroToBku obpabaTtsiBaioT
LWOB Ha¥aa4yHon Dymaron v nokpbiBaKT 0a-
HWM Croem HuTponaka — Tak ybupaerca sopc
nocne 3a41CTKM LWKYPKON. 3atem pazmedaioT
KapaHgalwom pacrnonoXeHwe cBapHbIX LWBOB
M OKNeuBaloT KaXabll 3MNEeMeHT Kopnyca
nonockamu ToHkoW OGymaru (TonwmHa -
0,13 mm), NnpegBapuTensHO caenas Ha HUX
HakaTKy 3aKnénoyHbIX LWBOB LWeCTepEHKOW OT
vyacos c warom 2 — 2,5 mm. WnupuHa nonocok
Gymary npu aToM — aBa 3seHa, TO ecTb 86 —
88 mm. MNocne NpocyLwkn MecTa coequHeHui
NONOCOK OKNEeMBaoTCA NOMocKamMu WUPUHON
1,2 = 1,5 mm. 310 Byper umuTaumna ceapHbIX
LIBOB.

3atem onpaeKky BMECTe C HaMOTaHHOW
3aroToBKOM MOMeLLalT B Begpo C BOJOMW,
nobasnsoT 2 — 3 n. ropsayeit BoAbl U HaKpbi-
BaIOT BCHO «KOHCTPYKUMIO» MOMUITUNEHOBLIM
naketoMm — AenawT napoeyl BaHHy. Yepes
20 — 30 MWMHYT CKNEeHHbI 3NeMeHT Nerko
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Puc. 1. Baaancruyeckas pakera cpelHei 1aib-
HoctH P-12 (ungexc 8K63):

1 — ronoBHas yacThk; 2 — 610k GakOB OKHCITHTENA,;
3 — npubopHsIii oTcex (MexbakoBoii); 4 — raprpor;
5 — Bak ropro4ero; 6 — XBOCTOBO# OTCEK; 7 — a3po-
JAMHAMH4YecKHil ctabunuzarop; 8 — ra3oBeli pyns;
9 — comno asurarens — PJI-214

CHWMAETCs C onpaBku. AHaNOrM4yHo BbiKNeu-
BalOT U HWKHWIA anemeHT. lNocne npocyLuku
CHATbIE 3NeMeHTbl Kopnyca HaaesalT Ha
3aKpennéHHy AepeBAHHYI0 onpaBkKy WU Top-
uyloT no anuvHe cootBeTcTBeHHO 3534 MM
u 321 mm.

XBocTtoBoi oTcek (0bKy) BbikneusaloT
no TakoW Xe TexHonoru. Ho ana oknewnkn

1
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HapYXHOW pa3MeTku NpuaéTtcs Aenartb cne-
uManbHblid WabnoH (KOHAYKTOP), NOArOHATL
no MecTy, a MOTOM yXe TopLieBaTb Nno AnuHe
50 mm. CoeguHeHue 10Ok C HWKHWUM ane-
MEHTOM KOpnyca OCYLUECTBNAIT C NOMOLLbIO
BTYNKW, BbITOYEHHOW M3 nunbl. Ho BHauane
BKNIEMBAIOT €€ B XBOCTOBOW OTCEK.
[OewvratensHelid (cunoeoi) 6nok mopenwu
P-12 — yHmBepcanbHbid. OH UMeeT asa Ba-
puaHTa pasMelleHWs asuratenei — Osa u
yeTblpe. [JaHHana mogens cHabxeHa OBYMA
MPQ umnynscom 5 H-c). COCTOUT CMNOBOWM
Bnok 13 yeTbipéx koHTenHepos MP[ anamer-
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Puc. 2. Moaeab-konusa paxers: P-12:

1 — ronoeHoit o6TeKaTens; 2 — WNAHIOYT; 3 — neTs
NOJIBECKH MapalloTa roJoBHOH 4YacTH; 4 — napa-
IIIOT FOJIOBHOM YacTH; 5 — BEPXHHIl JIEMEHT Kop-
nyca MofieNnd; 6 — napawoTr Kopmyca; 7 — mbbK;
8 — coenMHHTeNbHAs BTYIKA 3IEMEHTOB KOPIyCa;
9 — ynepxuBaroiasn pemérka; 10 — HHAKHHH JIeMeHT
kopnyca; 11 — konreiinep MP/I; 12 — coennuuTens-
Has BTYJ/IKa XBOCTOBOTO KOHYca; 13, 14 — mnanroyT;
15 — necunosoit mmaunroyt; 16 — onopa; 17 - MP/I;
18 — umuTaumus comna; 19 — koHuveckas rOKa;
20 — razoMHaMHYeCKHi pynb; 21 — obrekarens no-
BOPOTHOIO MexaHH3ma; 22 — a’poiHHAMHYECKHii
cTabunusarop

405

@ 25

Puc. 3.
Onpaskn 115
H3rOTOBJICHHS
IeMEeHTOB
Kopmyca
MOJIe/TH-KONHH
pakersi P-12:
1 — xBocTOBOH
4acTH, 2 — LeH-
TPalNbHOH
YacTH

pom 10,5 MM 1 Tpéx 6anb3oBbIX LUNAHMOYTOB
TONWWHOM 3 — 4 MM, BbINONHEHHbIX METOAOM
nepekneiku. 3akpennaT 6nok B 6Ky noc-
ne BKNeWKn BTYNKKU U cBOpPKM BCETO HUXHEro
aneMeHTa Kopnyca.

CoeovHeHWe BepxHEro M HWXHero ane-
MEHTOB KOpnyca MpOW3BOAAT NPU MOMOLLM
BTYNKW, SBMAIOWEACS OOQHOBPEMEHHO W
yaepxuBaloLen peLeéTkon Ans nNebka u napa-
LUKOTOB NpU cTapTe modenu. [ins 3Toro B Heé
BKIIEMBAIOT HECKONbKO pacnopok u3 Bamby-
KOBbIX peek avametrpom 1,5 — 2 mm. Bcé ato
Nno3BonsieT He HapylWWTb LeHTPOBKY Modenu
B MOMEHT nycka. [Insa Han&xHOCTH TopLUeBoro
CKNeMBaHWA 3NeMEeHTOB Koprnyca cBepXxy Ha
BpeMs Haao nonoxutsb rpya (150 — 200 r).

Crabunuaartopbl (Ux 4eTbipe) Bbipesa-
10T M3 CTEKNOTEeKCTONMTa TOMMHON 2 MM,
NpOoMUNUPYIOT U KPEnAaT TYro Npu NOMOLUM
LWNWNbKA K XBOCTOBOMY OTceky. Mx ctaesT
TONBLKO ANS OLEHKW 1 Nonéra.

BaknuuTensHblit 3Tan B pabote Hag
MOENbIO — NPUKNEKa BCeX HapyXHbiX ane-
MEHTOB: KOpobOB, CTOEK, KONOAOK M OKpacka.
OcHoBHOW uBeT — xaku. Mimutaums conen
[OOHHOI YacTn — cepebpucTbii.

Mepen nonérom onpepensoTUT mogenu
(c MPO). OH gomxeH HaxoaWTLCA B paioHe
coeguHUTenbHOM BTYNkW. M3 onbita — B
ronoeHoW obTekatens Hago 3arpyautb 20 —
25 r. cBMHUA WU CHapsAUTL MoAens B NONéT-
HOe COCTOsIHMe.

CrapToBas macca Mogenu — okono 145 r.

B. POXKOB
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PAOVWONIOBUTENU NMPEONATAIOT

TENABIN «CTOA»

Pezynupoeka memnepamyphbi Onsi
JI0KafIbHO20 Hazpeea C MOMOWbIO
OpU2UHaNILHO20 HazpeeameslbHO20
anemeHma

Wpes nokansHoro Harpeea HebonbLworo
y4yacTka peanu3oBaHa C MOMOLIbIO noa-
PYyYHbIX AeTanen, KoTopble HaBepHAKa Hai-
OyTCA B 3anacax pauMTenbHoro Xo3suHa, K
yucny KoTopbix, Be3ycnoBHO, NnpuHaanexar
n pagvonibutenn. MNpuyém B KavecTse
HarpeBaTeNbHOrO SnemMeHTa MNPUMEHEH
0BbIYHbI NOCTOSIHHBLIA PE3UCTOP MOLLHO-
CTbi0 paccesaHua 2 BT. B saBucumocTtn ot
MOLLIHOCTM U CONPOTUBNEHUSA NOCTOAHHOIO
pe3ucTopa MOXHO A0CTUYb Harpesa orpa-
HW4EeHHOW NnowagkM A0 Temneparypbl —
40 °C v paxe 60 °C.

Cxema npegcrtaeneHa Ha puc. 1.

OnekTpuyeckas cxema YCTPOWCTBa
COCTOMT M3 HarpesaTenbHOro aneMeHTa
R2, ceetoguogHoro uHaukatopa HL1 u
wyHTUpylowero peanctopa R1. MNocnea-
HWA 3awmwlaeT ceetoguop oT konebaHwin
HanpsikeHus. B ganHon cxeme ceetoguopn
HL1 (ero moxHO BKntoyaTe B nobom Ha-
npaBneHnn, NocKonbKy pog ToKa B OCBe-
TuTensHon cetn 220 B — nepemeHHbIn)
BbINOMHAET ponbk WHAMKatopa paboyero
COCTOSIHMI YCTpOWCTBa, Bedb €Cnu Ha-
rpeBaTenbHblid 3NIEMEHT BbIMAET U3 CTPOS,
anekTpuyeckas ueno ByaeTr pasoMKHYTON K
ceetoawoq noracHet. Kpome Toro, B moen
KOHCTPYKUMM OH Mepuaer (c 4acTtoTon
50 Ny) poBonbHO KOMAOPTHO, ABNAACHL AO-
NOMHWUTENbHBIM MHAWKATOPOM MCMPaBHOCTH
cetu.

=3 R1 100
@\4 HL1 AN3076M
Y

R2
20K

~ 220 B

Puc. 1. DaekTpuyeckas cxema yCTpoHCTBA J10-
KaJbLHOI'D uarpena

Bnpoyem, ecnun KOMy-To Takasi MHOuKa-
UMA NoKaxeTcs M3bbITOYHOW — B A@HHOW M
6e3 Toro NpocToi cxeme — CMeno yaansure
13 cxembl anemeHTbl R1 1 HL1; ot atoro eé
paboTocnoCoBHOCTL HE YMEHbLUUTCS.

Mpu yKkaszaHHbIX Ha CXeMe 3Ha4YeHWAX
3NeMeHTOB HarpeB KadenbHOW NNacTUHbI
no temnepatrypel 40°C pgocturaetcs 3a
7...8 muHyT. Ewe yepea 10 MuHYT 3Ta TeM-
nepatypa ctabunuaupyeTtca B AuanasoHe
50...55" C.

B paHHOW KOHCTPYKLUMK, KOTOPYHO MOXHO
B3ATh 32 npumep Ansa bonee rnybokux pas-
paboTok — B YacTu npakTUYecKoro npume-
HEHWst naew, — HarpesaTenbHbIN ANeMeHT

NPUKNeeH ¢ MNOMOLLLID TenmnoCcTOMKOro
knes Fix-it (puc. 2) B ueHTpe KadensHon
nnacTuHbl paamepamu 2x3 cm, ¢ obpaTHoK
(TbINbHOW) €8 CTOPOHBI.

Moyemy MMEHHO 3TOT KNen?

Hw ogwH pgpyron knen He obnapaet
nocne BbICbIXaHUAA CTOMb  «MOLLHBIMUY
KayecTBamK; OH MOXET CKneuBaTb Aaxe...
KamMHKW, NoaxoauMT AnsA cknewBaHusa Oonb-
LWMHCTBA MaTepuanosB, XOpPOLO npucTaer
K BNaXHbIM, XONMOAHBLIM M OKpaLLEHHBIM Mo-
BepxHocTsiM. Kneesoe coegvHeHwe anac-
TUYHO, YCTOMYMBO K BOge W MOpo3y (Tem-
nepartype okpyxatowero sosgyxa (—40 °C)
u xape (+100 °C), TO ecTb BblgepxuBaeT
Harpes.

WcnbiTaH npu cknevBaHMM YacTed me-
Tanna, peauHbl, KOXW, APeBEeCUHbI U OPYrX
marepuanos.

Moyemy ons AaHHOW pa3paboTku Bbl-
6paH nmeHHo kadenb? 3TO XOpOLLO Npo-
BOAALWUMA Tenno martepwan, OTBeYaloLMi
BCEM HOpMam anekTpobesonacHocTu (anek-
TPU4ECKNIA TOK HE NPOBOAWT, OrHEYNOPHBLIN,
TBEpPAbIA, ManeHbKWi y4acTok Kadens
TpyaHo packonoTk). lNoatomy kacanue K
Kadeno co CTOPOHbI, 0B6paTHON MOHTaXy
3NeKTpU4ecknx NPOBOAOB W HarpesaTenb-
Horo anemeHTa, abconTHO BezonacHo ana
Yyenoseka W XXMBOTHOro. C Apyroi CTOPOHbI
(c nuueson) kadpenbHas nnWTKa WMeer
rmagkylo noNUMPOBaHHYl0 NOBEPXHOCTh,
4YTO OaéT BO3MOXHOCTL (haHTasnpoeaTb O
NpakTU4ecKoM NPUMEHEHWN YCTPOWCTBA, O
YEM NOrOBOPUM YYTb HWXKE.

Moxanyi, eAMHCTBEHHOE OrpaHuyeHve,
KOTOpoe BCE e ocTaBun Bbl — TaKylo KOH-
CTPYKUMWIO HE CTOMT nomeluaTb B XUAKYIO

Fix-it

Universaalliim Universalis : $
Bivers: ;I _ Yurmepcanewnif mpsd -

Puc. 2. Kneii Fix-it ckaensaer croiab Xopomo,
4YT0 KOHCTPYKIHH NOC/ie ero npuMeHeHHs Bbl-
JAePAHBAIOT HA pa3pbiB Bec 10 120 kr

cpeqgy (4tobbl He 6bINO nNpoBOAUMMOCTM
Toka). B nioBoi gpyrow cpeae u B kayecTee
pelleHWa 3agayu NokanbHoro noporpesa
OHa, NoXanyn, NoKaxeT CBOW Nydluune yHu-
BepcanbHble KayecTea.

Ha puc. 3 npeacraeneH BuAa Ha npu-
KNeeHHbl C ThiNbHOW CTOPOHbLI Kadens
peauctop R2.

Ha puc. 4 npegcTtaeneH Bug Ha noaknio-
YeHHble K peaucTopy nposoaa.

C y4ETOM 3neKTpu4eckon cxemsl (puc. 1)
W HE3HAYUTENBHON MOLLHOCTH NoTpebneHns
MHOK MNPUMEHEH OBYXWNbHLIA nNposoa
LWBBIM 2x0,75 mm?. Ero gnnHa ot po3eTku
00 MecTa MOHTaxa kacbenbHoW NNacTuHbl ©
pesuctopom — 2,5 M. C yuétom HebonbLuoi
MOLLHOCTH KOHCTPYKUWMK NajfeHue Hanpsike-
HWS B NPOBOAAX HE3HAYMTENBHOE.

Puc. 4 npegcraBneH BHUMaHWIO Yu-
Tarenen He cnyqanHo. [Ans HagéXHOCTK
KOHCTPYKUMKM W YCTPaHeHWs OnacHoOCTH
HapyweHuss KOHTakKTa npu AnuTensHOM
Harpese, coeguHUTeNbHbIE NPoBoAa npea-
BapuTenbHO He TONbKO 0bnyxusaTcs
(onamBaloTCs), HO U CKPYYMBAKOTCH C Bbl-
Bogamu peaunctopa R2.

O OETANAX

MoTpebyertcs: kadeneHan nnuTka (Ton-
LWWHOK 5 MM), NOCTOSIHHLIA OrpaHUYUTENb-
HbIl pesucTop conpotuenedunem 100 Om B
KayecTBe WyHTa ana BesonacHon paboTbl
CBETOAMOAHOrO MHAWKATOpA, NOCTORHHbLIN
peauctop conpotueneHuem 17...20 kOm u
MOLLHOCTLIO paccenaHus 5 BT — B kavyecTee
HarpesaTefnbHOro anemMeHTa, CoeauHUTENb-
Hbi npoeog WBBI (unu aHanoruyHsii),
ceetoauog ¢ Tokom o 10 mA (nopgownger
npaktTudecku nwbon) n knen Fix-it (unm
aHanorv4HbIA). Y4yacTtok kadensi Ha oavH
ONWUCaHHbIA HarpeBaTenbHbIA 3NeMeHT Mo-
XeT BbiTb — Kak B MOEM cnyyae — 2x3 cMm.;
ANsA 3TOro ero yMecTHo Bblpe3aTb C NOMO-
Wb CNeunanbHOro MHCTPYMEHTa — NAWT-
Kopesa.

Conpotuenenue peauctopa 18...20 kKOm
npeanonaraer, u 310 nogTeepxaaercs
npakTukoi (no 3akoHy Oma), 4to obwas
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Puc. 4. Bua Ha noa-
KJW4YeHHe MNpoBo-
JHHKOB K Harpeepa-
TEALHOMY WIEMeHTY-
pe3ucTopy

Puc. 3. Bua ma
NPHKJIEEHHBbIH ¢
ThLILHOH CcTOpO-
Hbl Kafens pesuc-
Top R2



notpebnaeman MOLHOCTb NPU BKMIOYEHUN
YCTPOWCTBa B OcBeTUTEnbHylo ceTb 220 B
pocturHeT npumepHo 4 Bt. CooTBeTcTBEH-
HO pagvoniobuTens He NWIWEH BO3MOX-
HOCTM YCTaHOBUTL NapannensHo (B cxemy,
puc. 1) Heckonbko NOAOBHBIX Pe3MCTOpPOoB.
MowHoCTb HarpeBa U MOLHOCTb NOTpe6-
NEHWA NPU 3TOM KPaTHO YBENW4aTCs, HO
nnowape oborpeea Toxe.

B ka4ectee R1 npumensio MNT-0,5, B
kayectee R2 — MTT-2. CeeToavon — nko-
6oi ¢ Tokom 10...15 MA.

MepcneKkTMBbl NPUMEHEHUS ONWUCaHHOM
pa3paboTku AOBONMBHO LWMPOKK U OrpaHu-
YMBAIOTCA TONbKO TBOPYECKOW haHTasunewn;
Y KOro oHa umeeT MecTo BbiTb.

B MO&M Xx03AiCTBE nOKanbHbLIA W
He3onacHblil HarpeB NpUMeHsieTcs AnA no-
[orpeBa noanoXK1 Nog akBapuyMoM 3uMON
(va nnowagky 0,5 kB. M. nogkn4YaeTcs
8 — 10 pesucTopoB), noBepxHocTH pabodero
cTona, YCTAHOBNEHHOMO Ha NOMKUM (3UMON,
[OBOMNBHO NPOXNaAHO, HECMOTPA Ha 3acTek-
nexue). Ecnu K TbiNbHOM CTOpOHe Kadens
YCTaHOBWUTb MOLLHbIE NPOBONOYHBLIE Pe3nc-
Topul TMNa M3BP (Mnu ananoruyHble) u
YCUNUTL ANEKTPONPOBOAKY, Kadens MOXeT
HarpeBsatbes oT cetu 220 B no temnepary-
pbl 1 70 u 80 °C, npuyém 3a BecbMma KOpoT-
koe Bpemsi. Ho Toraa 3aserneHHas B NepBbix
CTpOKax MOEro OnucaHus 3KOHOMWYHOCTb
pa3paboTku nepecrtaHeT BbiTb TAKOBOW.

Eweé opHa mpes npumeHeHwa paspa-
60TKM B TOM, 4YTO eé Ge3 kakux-nubo nepe-
[EnoK yMeCTHO WUCMONb30BaTh B KAYeCTBe...
dymuratopa. Ecnu Ha Harpetyio kadens-
HYIO NIWTKY NONOXWUTL NNACTUHKY Ansa dy-
MUraTopa, T0 BCA KOHCTPYKLUMUS BbINOMHUT
ponb OTNyrMBaTens KOMapoB (NeTtoMm) u3
KUNOro nomMelueHus. TonbKo B AaHHOM
cny4yae nnacTuHy ymMuratopa MOXHO no-
NOXWTb He ofHy M B nioboe mecTo nogo-
rpetoro ctona (n6oi NoBepxHOCTH), YTO
aenaet npegnoxeHve Gonee ynobGHbIM B
MCNOMNb30BaHWK, YeM, K NpUMEpY, LITATHbIA
UMK NPOMBILLNEHHbIA 3nekTpodyMmuraTop.

BnpoyeMm, HanoMHW, 4YTO BapuaHTbl
NpPaKTU4EeCKoro MPUMEHEHWA 3TOR KOH-
CTPYKLMKU HE OrpaHW4eHbl, U MOTYT HaWTK B
ymax paguonioburteneit u 6onee uabickaH-
HbIA NyTb.

Ho ato ewé He BCé.

Tenepb Ha OByXx pa3sHbiXx npumepax ga-
BaWTe NOCMOTPUM, Kak MOXHO perynupoBaTtb
Temneparypy Harpesa pesucTopa npu nog-
kniodeHnn k cetn 220 B u «BesonacHom»
NOCTOSAIHHOM HanpsbkeHun 12 B. B gaHHom
cryyae TemnepaTtypa HarpeBa Kepamuye-
CKOW NNacTuHbl (NAUTKKA) NPAMO CBR3aHa C
nageHnem HanpsxeHus Ha pesuctope R
(cxembl Ha puc. 5 u puc. 6).

YNPABIEHUE «KEPAMUYECKWUM>»
HAPEBOM B OCBETUTEINNIbHOM
CETHU 220 B

Ha puc. 5 npeacrasneHa anekTpuyeckas
cxema YCTPOWCTBa Harpesa C ynpasnsio-
UM 3MEMEHTOM — CUMUCTOPOM.

Mpu GonblIOM TOKe Yepea HarpeeaTenb-
Hbl anemMeHT (M npoyne npubopsbl ¢ peak-
TUBHbIM XapaKTepoM Harpy3ku) nogobHoe

L1 Puc. 5. JnexTpH4eckas
P PUTTA R1 10k R2 33k cXeMa peryisTopa
< — TeMIepaTyphi Harpesa
_?’ _
~ 220 B 0.033 mk R3 c2
Ay (2-33H |0.22 mk

RH 20 k r106-11 100 «
e—i__
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RS x25 B a5 3 811
12 k = 219 0.047 mk
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2 R ouT 3 = | vTi1
6y R7 10 KT827A
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Puc. 6. JnexTpHYeckas cxema c naTanHem 12 B,
PACIIHPAIOIAS BOIMOKHOCTH TEILIOTO «CTOA» J I_I Ll I_ R3max

YCTPOWCTBO CO34acT pagMuornoMexu Kak B
paguwoadumpe, TaKk U B 3NEeKTPUYECKON CeTH
B npeaenax OHoro 3NeKTPUYECKOro KOHTY-
pa (anekTpocyéTymka aHeprum). C apyron
CTOPOHbI, NpeanaraemMas Ha puc. 5 cxema,
Ha MOW B3rnsd, OTNMHMaeTcs CBOEW npoc-
ToTOM WU adhdexkTuBHOCTEIO. B KkayecTee
ynpaensiowlero  anemMeHTa  NpUMEHEH
MOLLHbIA CUMWCTOP, KOTOPbIA B OTKPbITOM
COCTOSIHUM NpOnycKaeT B Harpyaky obe no-
NyBOMNHbI NEPEMEHHOMO HanpskeHus. [ipoc-
cenb L1 (45 BuTkOB TpaHcdopmaTopHOro
npoeoga M3N1-0,8 Ha konbue 2000HH) n
KoHgeHcatop C1 crnaxuealoT nynscaumu
HanpsKeHUss B MOMEHTbI HEMONMHOro OT-
KPbITUA CMMMCTOPa MOYTK OO0 HYNs, 4TO
NOMOXUTENbHO CKa3biBAaETCA Ha aKTUBHOM
Harpy3ke. YTto 8 MMmelo B BUAY NOA 3TUM
cnoBocoYeTaHuem?

YnpaeneHue HanpsikeHUeM Ha CUMMC-
TOpe OCYLUEeCTBIAETCA NEepeMeHHbIM pe-
auctopom R2 (tuna CMO-1) ¢ nuHerHoM
XapaKTepUCTUKOA M3MEHEHWUA CONpPOTUBIE-
HuA (MHaekc B).

YcTpoicteo npegHasHa4YeHo ans
PEerynvpoBKM HanpsKeHUs Ha Harpyske
mowHocTeo ao 100 Br. B atux npegenax
CMMWCTOP Ha TennooTBoA YCTaHaBNMBaTb
HE HYXHO.

Koprniyc ¥ py4yka perynupoBku nepe-
MeHHOro peauctopa (ana GesonacHOCTH
Nonb3oBaHWA) AOMKHbI GbiTe M30NUpoBa-
Hbl. TaK Kak anemeHTbl yana nogxknioYeHsbl
K OMacHOMY ANA XU3HWU HaNpPsXKEHWUI0, Npw
aKcnnyaraumm ycTpoicTea cnegyet cobnio-
AaTtb mepbl 6esonacHocTu.

[omkeH 3amMeTUTb, YTO AaHHas cxema
B3fiTa M3 NPOMBLILNEHHOIO YCTPOWCTBA —
AMMMEpa, KOTOPble XOPOLLO MpoAaBanuch
B PO3HWYHON CEeTU JecAaTb neT Hasaa. [Ans

3KOHOMWU BPEMEHW IKCMEePUMEHTOB «Ke-
paMu4ecKoro Harpesatensa» MHol 6bin
npoeedéH OonbIT MMEHHO C 3TOW CXeMOoW
(esmecto R, no sambicny npoussogutens
BKMNKWOHaeTcA namna HakanuBaHWA MOLL-
HocTbio 11 — 60 BT). OgHako, ycTponcTeo
UCNbITAHO MU MOKasano Xopowwe pe3ynb-
TaThl: MakcuManbHbliA Harpees peawuctopa
R, pocturaetca 3a 4,5 MuHyThl. [pn mak-
CUManbHOM YyBenu4eHuM CcOnpoTUBNEHUA
peauctopa R2 napeHwe HanpsbkeHus Ha
R, Bcero okono 10 B (nepemeHHoro Toka),
M OH He Harpesaetcsi. B npuHumne, ane-
MeHTbl L1 n C1 B onpenenéHHbIx cny4asx
MOXHO M3 CXEMbI UCKITHOHUTB.

YCTPOWCTBO B HanaXWBaHWM HE HYX-
fnaercs.

MocTtosHHble peaucTopbl TUNa MIT unu
C2-33. Orpanunumsatowun peavctop R1 ¢
MOLLHOCTBIO paccesHus He meHee 1 BT
CumucTOop MOXHO 3ameHuTb Ha KY208B-
Ky208r.

Konpexcatopel C1 u C2 tuna MBM,
MBIO unu aHanoruyHblie Ha paboyee Ha-
npsbkenve He Hwke 300 B.

NnPHU NATAHUA 12 B

«Tennebi CTON» COrMAacHO cxXemMe Ha
puvc. 6 ¢ nuTaHuem 12 B nocTosHHOMO ToKa
pabotaer B AByX acnektax — BKIKYEHO
n BblKNoYeHo. HeGonblioe HanpsxeHwe
nuTaHWA BbibpaHo ANA MaKCMManbHOW
6GesonacHocTM paboTbl C YCTPOWCTBOM.
C NoOMOLLbIO 3TOM HECTNOXHOW CXeMbl yaa-
&TCA CyLEeCTBEHHO paclMpUTb BO3MOX-
HOCTU ONMWCaHHOro Bbllle OpPUrMHanbHOro
HarpesaTrenbHOro anemeHTa.

B ocHoBe cxembl — NONynNApHbIA TakMep
KP1006BM1, BknioYeHHbIn B Ka4yecTse
reHepatopa wWMnNynbcoB. CKBaXHOCTb
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MMNYNbCOB Ha BbIXO4e MWKPOCXeMbl (Bbl-
Boa 3) MOXHO perynuposatb, W3MeEHss
HanpsxeHue cMmelleHust Ha exoae 5 D1.
Takoe CXeMHOe pelleHne AaBHO NONY4Ynno
Ha3BaHWe LWUMPOTHO-UMNYNLCHOrO MeToaa
M3MEHEHWS BbIXOAHOro curHana.

B anekTpoHHyo cxemy ynpasreHus Bse-
JeHa cTabunusaumoHHas uenb, cocTosLas
u3 anemeHtoB R6, C3 wu crabunutpoHa
VD1. B ka4ecTBe nocnegHero xenartensHo
npuMeHuTb nobol M3 uMetromxca nony-
NPOBOOHWUKOBLIX NPUMBOPOB € HanpsXKeHWem
crabunusaumm 9B. Tok, noTpebnsembin
Mukpocxemon D1 B paboyem pexvme me-
Hee 10 MA, NO3TOMY NPUMEHEHWE «NPOCTO-
ro» crabunuTpoHa onpasgaHo. ONeKTpo-
nuTU4eckuin (oKcuaHbiM) koHaeHcatop C4
CIMaXKMBAET HWU3KOYACTOTHblEe MynbcaLuy
no NUTaHWIO.

Mukpocxema D1 npu BknioveHUW nu-
TaHus BblpabaTbiBaeT aneKTpuyeckne M-
nynbCbl NpsMoyroneHon opmel. Yactorta
MUMNYNbCOB  ONPeAenseTcs 3Ha4yeHUsMU
aneMeHToB Bpemsasagatowwen uenum R3C2.
UeM MmeHblue EMKOCTb KoHaeHcaTopa C2,
TEM Bbille YacToTa MMNYNbCOB Ha BbIXO-
ae (sbiBog 3 D1). Peauctopel R1, R4, R5
obpasyloT genuTens HanpsXeHWA C BO3-
MOXHOCTbIO perynuposku. KoHaeHcaTtop
C1 obecneyuBaeTr nnasHoe W3MeHeHue
CKB@XHOCTU NPAMOYrOfnbHLIX WMMNYNLCOB.
dopma MMNYNbCOB MoKasaHa Ha puc. 4.
CocrasHoi TpaHauctop VT1 oTkpbiBaetca
C KaxgbiM NONOXWTENbHLIM  (PPOHTOM
NPAMOYroNbHbIX UMMYNbLCOB, NPUXOAALLUX
B ero Dasy 4yepes orpaHU4UTENbLHLIA pe-
3UCTOP C Bbixoga Mukpocxembl. Koadydpum-
UMEHT 3anofHeHWs NnocneaoBaTenbHOCTU
uMmnynecos konebnertcs, B 3aBUCUMOCTH OT
CONPOTUBNEHWS AENUTENA HanpsXeHua Ha
exope D1, npumepHo oT 35 o 100 %.

MoaTomy HanpsixeHwWe Ha HarpesaTenb-
HOM 3neMeHTe yBenuW4yMBaeTca nponop-
LUMOHANbLHO YMEHbLLUEHWIO CONPOTUBMEHUA
nepemexHoro pesuctopa R5. lNMpu conpo-
TmBneHun R5, pasHom 1 kOm u MeHee,
HanpsxkeHue Ha R MakcumansHo.

3nekTponuTu4eckMe (OKcuaHbIE) KOH-
peHcatopbl Tuna K50-29 Ha paboqee
HanpsbkeHwe He Hwke 25 B. OctanbHbie
KOHOeHcaTopbl B cxeMe BbibpaHbl kepamu-
yeckumu unu Tuna KM. BmecTo coctasHoro
TpaHaucTopa, YynpaenawLWero Harpesa-
TENbHbIM 3NEMEHTOM, MOXHO MPUMEHUTL
npubop KT834A-KT834B.

CocrtaBHoi TpaHauctop VT1 Heobxo-
OMMO YCTaHOBUTbL Ha WM30NMWPOBaHHbLIA OT
maccekl asTomobuns paguatop. 37O NOBbi-
cuT Be30NacHOCTb 3NEKTPOHHBIX 3NeMEHTOB
¥ HAOBXHOCTb BCEro yana npu AnvTenbHon
aKcnnyatauwu. SnekTpuyeckme napametpsl
pekoMeHyeMblX TpPaH3UCTOPOB TaKoBbl,
YTO BECb y3en uMmeeT Heobxoaumbli 3anac
paborocnocobHOCTH; cyauTe camu: Makcu-
ManbHas MOWHOCTL paccemBaHusa KT827 u
KT834 — 100 BT; MakcumanbHO AonyCcTUMbIA
TOK Yepes nepexop KoNnekTop-aMuTTep AaH-
HbIX COCTaBHbIX TPaH3UCTOpPOB 5 — 8 A.

B HacTtosiee Bpems yCTPOMCTBO Mpo-
XOOMUT UCNBITAHUS.

A. KALLKAPOB

MITPOTEKA

HACTOJIbHbIN
TPEBYLUET

MHorve n3 Hac yenekanuch nogsuramu
AiseHro, JlaHcenota, untanu o bopbbe u
rmbenu Esnatua Konospata, BocTopra-
nuck pacckasamu k. PP. TonkueHa. 3tu
yBrneyeHusa Byaunu uHTepec K ganékomy
npownomy, cobupanu eauHOMbILLNEH-
HUKOB U MeuTatenen B knybbl nayveHus
WUCTOPWM U PEKOHCTPYKLIMK.

B HMX u3y4aloTcs OpeBHUMA yknag v
6bIT, BOCCTaHaBnuBalTcs no3abbliTbie
TexHonoruu. BeiabiBaeT uHTepec cpeaHe-
BeKoBaa ocagHas TexHuka. KypHan
«M-K» yxe nybnukoBan Ha CBOMX cTpa-
HWLUax onucaHwe MoJenen meTaTernb-
HbiX MawuH Torn anoxu («M-K» Ne 1 3a
2010 r.). B aTon cTatbe Mbl Npeanaraem
yutatensm pasobpatbCs B ycTpoWncTee
Tpebywera (o1 ¢p. trebuchet — «Becbl ¢
KOpPOMBLICNOM») — ocagHoro opyaus (Ha
Pycu ero HasbiBanu KamHeneT, npaiwia,
NOpOK), KOTOpOEe MCNonNb3oBanock B cped-
HUE BeKa NpW LTypMe ropofoB U 3aMKOB,
“ caenaTb ero ManeHbKy KOmnuio. *

Haw Ttpebywet Gyner Hebonblivm —
OH BMOMHE pa3smMecTUTCs Ha cTone.
CHapagamu Ansa Hero MoryT Nocnyxutb
WapWuKn, cCKaTtaHHble W3 MMWHbI, — ecnu
[aTb UM BbICOXHYTb, OHWM ByayT gocta-
TOYHO MPOYHBLIMKM, 4TOGLI BblAEpXaTb
HEeCKOMNbKO BLICTPENOB. WX Takke MOXHO
obxe4b, Kak 3To AenaeTcsa C roH4YapHbi-
MKW M30enNUAMA. MoxHo cnenutb Takue
Wapukn m3 I'IOJ'IHMEpHOﬁ MWHBbI — OHa He
TpebyeT obxura, U nocne oTBepXAeHUA
B AYyXOBKE O0CTaTO4HO npoYyHa ana Ha-
LUMX OMNbITOB.

Yrtobbl coznatb Tpebylwer, Ham noHa-
nobATca gepessiHHble Bpycku ceveHuem
20x30 MM, 0bpesku 4-MM CTPOUTENBLHOW
thaHepbl, MENKWe reo3gu U Wypynsbl.
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N3 uHCTpyMeHTa — HOX, CcTamecka,
menko3ybaa nuna no aepeey UNy HOXOB-
Ka no metanny, py4Hoi No6aunk, OTBEPTKM.
£ ewé vcnonb3oBan HacTONbHBIA TOKap-
HbIA CTAHOK AN BbiTa4MBAHUSA OCEW.

OcoBeHHOCTLI0 KOHCTPYKUMK ABNSETCA
OTKas3 OT MOMbITKK COBMNOCTU TOYHYIO KOH-
CTPYKUMIO NpoTOTUNa — ANA pambl Bbibpa-
Ha hopMa paBHOCTOPOHHErO TPeYronbHU-
Ka Kak Hambonee ycTon4MBON hUrypsbil.

Ona cbopku TpeyronbHbIX depm
Gpycku cHayana Kpenunucb CHW3Yy camo-
pesamu. BepxHuia yron, B KOTOPOM CBep-
nMTCA OTBEpCTUE ANSA OCUM KOPOMbICNA,
ukcupyetca  (haHepHOW  Haknaakon
(nos. 3), koTopaa NpUBWMHYMBAETCA Ye-
ThIPbMA WYypynaMu cedeHunem 3x20 mm ¢
NMONyKpPYrnow ronoBKown.

Mexay coboi onopHele hepmel ckpen-
NAKTCA nnaHkon ceyeHvem 40x20 mm
(no3. 2). B nnaHke caenaHa nonykpyrion
cTameckoi Bbibopka, cnyxatlas Hanpas-
nawowen pans cHapsga. PexomeHgyto
He TOpONUTLCA Aenatb 3Ty BblOOPKY Ao
YCTaHOBKU KOpPOMbLICNa — B MOEM cry4ae
KOPOMBICIIO OKa3anock pacnonoXeHo He
no ocu BbIBOPKK, YTO NPUBENO K yXyALue-
HUIO TOYHOCTH CTpenbObl.

Cobpae ofe epmbl U NpUKpPenuse
K OOHOW M3 HUX HWKHIOK NMaHKy, He-
06x0AMMO YTOYHUTL paccTosHUE Mexay
BEPXHUMM KOHUaMK depm — HETOMHOCTb
Npyv W3roTOBMEHWUW HWKHEW NNaHku, He-
napannensHocTe €& 6OoKOBbIX rpaHen
MOryT W3MEHUTb pPacCTofHWe Mexay
BepwuHamu thepm. Moatomy, Npunoxue
Aetanu Apyr K Apyry, UsMepbre 310 pac-
CTOSIHME, U eCrU YXO[ BEPLUMH CoCTaBns-
eT 2 — 3 MM, TO MOXHO NPOCTO YTOYHUTL
AnvHy umnuHapa 20 MM rnaeHoro eana
(noa. 4). Tawke noka He CTOUT CBEpPNUTL B
epmax oTBepcTMe ANs OCK — 3TO nydlle
caenaTtb, Korga ocb Oyaer BbiToveHa M
roToBa K yCTaHOBKE Ha MecTo.

HapéxHo ckpenus depMbl CTpyBLMHa-
MW, CBEPNUM OTBEPCTUE NOA OCb.

Y KOro ectb — Ha CBEpPNUNbHOM CTaHKe,
Apyrue — TWaTenbHO BblaepXuBas nps-
MO Yron MO OTHOLEHWIO K MAOCKOCTH
tdepm. lNpumepsem ocb W KOPOMBICNO
Ha MecTe — OHO AoMmkHO ceoboaHo Bpa-
LaTbCA Ha OCW, @ OHa He JomkHa BbITb
nepeKoLUeHa HWU B O[IHY CTOPOHY.

Tenepb Aenaem npotueosec. [ins Hero
cHauana nobavkom Bbinunueaem 6okosble



nnacTuHbl-WEkKM (no3. 6) , saxumaem ux
B TUCcKax M obpabaTbiBaeM nakeTom — ot
CTeneHu UX WOEHTUYHOCTU 3aBUCWT, He
OKaXeTCs N NPOTUBOBEC KPMBLIM Jaxe
Ha B3rnag. Cnegyowumu getansmu Oy-
AyT TopueBble cTeHkM (no3. 10) — ux Hago
coenate u3 Oonee Toncroi daHepsl,
4yTo6bl NpM cOopKe NPOTUBOBECA CTEHKW
He packanbisan reoagb. Mx TaKke HyXHO
obpaboratb B TUCKax naketom. Tenepb
cobepémM aTK yeTbipe AeTanu BMecTe —
npubbém GokoBble NNaHKKM K Lwekam obys-
HbiMU rBO3AAMM cedeHneM 1x14 mm (no
[ABa rBo3As C Ka¥aoi CTOPOHbI NNaHKu).
Mpwn atoM reo3gu Hapo pacnonararb Tak,
4yTO6bl OHM HE OKka3anuch CnULKom Gnua-
KO K Kpalwo, MHa4ye AeTanu pacKOnioTcs.
Tenepb npoTuBoBecy ocranock caenarb
AaHo. Mo rotoBow cBopke, npokatue eé
no nucty Bymaru, onpegensem pasmepsl
AHa Kop3uHbl (no3. 11). Beinunueaem eé
13 TOHKOW (haHepbl 1 LYPYNOM CEYEHUEM
2,5x12 MM npukpennsem K oqHOW 13 Top-
LeBbIX CTEHOK. Y4UTbIBAA TO, YTO B HEWl
y)XXe HaxoauTca JeTbipe reo3as, nepeqn
BBOpa4yvBaHMeM LUypyna Hago npocsep-
nuTbL oTBEpCTUE AUaMeTpom 1,2 Mm.
Cnepywowan onepauus — uarnb gHa
npotusoeeca no opme AHa. MNockoneky
OHO y Hac Bbinyknoe, To 6yaer oTHo-
CUTENbHO HEeCNOXHO W30rHYyTb haHepy
NPAMO Ha NpPOTUBOBECE — UMEHHO NO3TOo-
MY Mbl 33Kpenunu OAWH KOHEL HWKHen
nnaHkW. Ycunus npy msrnbe BO3HMKaOT
[AocTaToyHble, U OQHOMY LWYpYny AeTanu

JeiicTBylomas mogens Tpebymera:

1 — peiika (cocHa 20x30x200);

2 — ocHoBanHe (cocHa 17x40x200);

3 — naxnanka (4-mMmM danepa);

4 — pan (cocHa, ©20); 5 — KOpOMBICIIO 8
(cocna 10x180x25); 6 — meka KOp3HHBI

(4-mM danepa); 7 — ocb KOP3HHEI

BMecTe He ygepxaTb. [lostomy ycra-
Hasnueaem cTpybuuHy, kotopas Oyaert
CXKMMaTb 3aKpennéHHbIA KOHEeL HWKHEeW
nNaHkM M TopueByl CTeHKY — 30eCb-TO
M HyxHa Gonbwas TonuwmHa GokoBoW
CTEHKW, MHa4e OHa Obina Obl NpocTo pas-
fAaeneHa.

M3rmb BegéTtca B HarpeToM COCTOSIHUM.
B kunswein soge BblAepXKWMBAETCA KOp-
3¥Ha npoTuBOBECca B TeyeHue 2 — 3 Mu-
HYT, nocne 4ero BbIHUMAETCSH, U BTOPOW
cTpybumHoin ko BTOpOW GOKOBOWR CTEeHKe
NPUXUMaETCA He3akpennéHHbl KoHel,
HWKHeW nnacTuHbl. Korga nnactuHa akky-
paTHO npuxara Ha BCEM NPOTSXXEHUW aHa
NPOTUBOBECA, HYXXHO OCTaBUTb KOHCTPYK-
uMio Bmecrte co cTpybumHamu 4o nonHoro
BbICbIXaHUA (Y MEHs OHW Nnponexanu Ha
NOAOKOHHWUKE BCKO HOMYb, 3TOrO XBaTMNO).
CHsaB cTpyOUMHBI, NPOBEPAEM KavyecTBO
npuwxuMMa M cpasy 3akpennsem BTOpOMr
KOHEL, HWXHel NnaHkM — TaK Xe, KaK 1
nepBbliA, WYpPYNom ceveHrem 2,5x12 mm.

KopauHy Hapo 3anonHuTb rpy3om — aTo
MoryT 6biTb Menkue aetanu, NNOTHO Ha-
6uTan rMuHa uMnu, Kak y MeHs, 3anvTbii
B KOpP3uHy cCBuWHeL. [OTOBYIO KOp3WHY
NpUMepseM Ha KOPOMbICNE W Kpenum
wnunbkoi M3x30. '

Tenepb Ha Y3KOM KOHUE KOPOMbIC-
na HyXHO 3akpenuTe npauwy. [pawa
AenaeTcs BCero M3 TPéx NpOoCTerwmnX
netanen — 2-x oTpe3koB 3-MM Geuésku
AnuHoi 150 MM 1 NPAMOYronNLHOrO Kycka
TKaHu (nobon, AOCTAaTOMHO KpPenkowm —

(mmmneka M3x30); 8 — mypyn 2,5x20;
9 — crmyckoBO#H Kpro4ok (4-MM (anepa);
10 — cTenka xop3uHsl (8-MM daHepa);
11 — nHO KOp3HHBI (4-MM (aHepa)

Hanpumep, crtapas [PKMHCca) pasMepamu
100x10 MM. OTCTYNKMB OT Y3KUX Kpaés no
5 MM, caenaem Hagpesbl, Yepes KoTopble
nponyctuMm no otpe3ky OGeuésku. Ecnm
TKaHb MMEEeT CBOMCTBO pacchinarTbes (Kak,
Hanpumep, Ta Xe QXKWHca), cnegyeT npo-
KnNeuTb kpas kneem «MomeHT». lNMpawa
roToea, Kpenum eé Ha kopombicno. OauH
KOHel 8 npukpenun, npuctpenvs 6e4ésky
ckpenkor. Ha BTopoit Geuéeke cpenan
neTnio, KOTopyo 3achukcpoBarn, BCTaBuB
B Heé& cnuuky M oBMOTaB CNOXeHHLIA
KOHeL, HUTKOW C KNeemM — Tak nony4vnoch
aKKypaTHee, HeXenu nbiTaTbCA 3aBA3aTtb
y3en. 3T1a neTns HafeBaeTcs Ha KPIOYOK —
obyBHOW reo3ab cedeHuem 20x1 MM, ¢
NOMOLLbI0O HAAMUNA NULWEHHBIA LUNANKK
¥ BAaBNeHHbIW B CaMmbli TOpeL, KOPOMbIC-
na. HapyxXy TOpYMT TONbKO 5-MM KOHYMK
reo3aas.

Hy uTo xe, TpebyLwier yxe rotos kMaaTb
aapa Bo BparoB. OgHako Npov3BoawuTb
BbICTpEn, OTnyckas npuaepXvBaemblii
nanbueM KOHeL, Kopombicna, Heyao6Ho.
Cpenaem cnyckoBOW KpPIOHOK.

CHavana otmepum 30 MM OT y3Koro
KOHLa KOpOMbICNa W BKPYTUM LWypyn C
NONyKPYrnoi ronoBKoW Tak, 4Tobbl Mexay
WNANKOW W KOPOMBICNIOM OCTanoch
5 — 6 MM. CnycKOBOI KPIOYOK KPENUTCH
K pevike wWypynom cedeHuem 3x20 mm
C nonykpyrnoi ronoekoi. MNpexne 4yem
ero kpenutb, ybeaurech, YTO OH HapEX-
HO yAepXwBaeT KOPOMBICMIO 3a LwWypyn.
Ecnv KOpOMBICNO BbICKanb3siBaeT npu
ManeiLem ABWXEHUM — MOXHO yrnybuTs
na3 B CNyCKOBOM KpPIOYKE WM NepeHecTu
TOMKY €ro KpenneHvs 4yTb Ha3aj U BBEpX.
Ecnv ans nponasoacTea BbICTpena Hyx-
HO BAA@BWUTb KPIOYOK TaK, YTO ero yxe u
He BMOHO Hap pPenKkow, TO nepenBuHbTE
TOYKY ero KpenneHus BHU3 U BHYTPb KOH-
CTPYKUMM WMNW NOANUNUTE CaM KPIOHOK.
Bce atu onepauuu no npumepke nydwe
caoenatb A0 OKOHYaTenbHOro Kpennexus
KploYka, uHa4e Tam, Kyaa HyxHo Gyper
BKPYTUTb WYPYN ANA Hero, o4eHb CKOpPO
He ocTaHeTcs Xusoro mecrta. LWypyn ans
KpenneHus — onaTk xe 3x20 Mm ¢ nony-
KPYrfon ronoBKOWM.

Bot Tenepb, nposepus paboty cnyc-
KOBOro Kptoka, Heobxoaumo 3admkcupo-
BaTb MOMOXEHWe KOpOMbiCna Ha Bany.
A cpenan aTo cambiM NPOCTLIM CMOCO-
6om — npoceepnun rmasHbIA Ban ¢ obeunx
CTOPOH OT KOpOMeIcna cBeprnom 1,5 MM u
BOTKHYI B 3TW OTBEPCTUA KyCOYKM CIUYKK.
Hanpasnsiowas kaHaeka Ans cHapsaa y
MeHS yxe Bblna K aToMy BpeMeHK rotoea,
a BOT BaM s pekoMmeHAayl cpenatb eé
MMEHHO cervac, nocne ukcaumm nono-
XEeHUs KopoMmeicna.

Wtak, nocne Heckonbkux nNPo6HbIX
BbICTPENOB W ONPeAeneHnsi OCHOBHbIX
napameTpoB NOMYYUBLUETOCA OPYyAUSA
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| MOXHO coBupaTth apMuI0 OPKOB Ha LUTYPM
Xenbmosow Magu.

/ I @ Yxe nocne Toro Kak nepBbiA 3K3EM-

nnap Tpebywera 6bin cobpaH, s 06Ha-
/ A pyxun Ha npoctopax WHTepHeta nog-
pobHeiluMe oONUCaHUA CpeaHEeBEeKOBbIX
NPOTOTUNOB MOei KOHCTpykuuu. OTTyaa
60° 6binNKU NOYeprHyThl CBEAEHUS U O MaKCu-
ManbHbIX JaNbHOCTAX, U O BbIABMNEHHbIX
| B BEKOBbIX BOWHAaX ONTUManbHbIX COOT-
J HOLUEHWAX AN KOHCTPYKUMA nogobHoro
TMna. WHTepecylowmecs BONPOCOM
Tawke 6e3 Tpyaa HaiayT aTM cBeAeHUs.
5 MNpepocTaensao cBouMM nocnepoBartensam
BO3MOXHOCTb YNyYWUTb NPEONOKEHHYIO
MHOW KOHCTPYKUMIO.
, H. MATIKOB,
r.Y¢ga,
BawkopTocTaH

F'a
Y
p_-

R75
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HA 3EMNE, B HEBECAX U HA MOPE

J-IOKaﬂbele BOEHHble KOH(NUKTLI U
KOHTpTEppOpUCTUYECKUE onepaLmvu
nocnegHux net BbISBUNM nNpobnemy
CTOMKOCTM apMencKoro TpaHcnopTa
OT NopaXeHWss OrHEM BOWCKOBLIX Noa-
pasgeneHnin NpPOTMBHUKA, a TaKkke
Opy*XueM He3aKOHHbIX (DOPMUPOBAHWIA.
B Hemano# cteneHu arta npobnema
KOCHynack u asTomobunen, npeaHa-
3Ha4YeHHbIX [NS TPaHCNOPTMPOBKMU
NUYHOro cocTaBa, NePeBO3KU pas3nuy-
HbIX BOUHCKUX PY30B, MOHTaXa crneLu-
anbHON TEXHUKM.

Cpeau coTeH ThiCAY MHOMOLENeBbIX
apMenCcKuX aBToMoBUNen HecyT Cnyx-
6y KAMA3bI cemeiictBa «MycTaHry,
BbiNyckaemble cepuiiHo Ha Kamckom
aBToMobuneHOM 3aBoge. B HacTos-
liee BpeMs UX HacuyuTbiBaeTcs Bonee
50 ThicsY. MalwmWHbLI NONHOCTLIO OTBE-

|
sl

l.‘/

YatoT TpeboBaHMAM BLICOKOW NPOXoau-
MOCTU 1 MOBMNBHOCTU B yCNOBUAX 6e3-
AOPOXbS, B TO Xe BpeMs HaaEXHbl, He
CMOXHbI B 3kcnnyaTtaumun. JoctatodHo
CKasaTb, YTO Aaxe rpaxaaHcKui Bapm-
aHT KAMA3a-5350 13 atoro cemeiictsa
MOXET MpPOXoAuTb Tam, rge «aopory
ocUNATY nuwb Kn3bpaHHble. MmeHHO
atoT 5350-1 BbLINONHAN OYHKUMIO Ma-
WKWHbI TeXHWYeckoro obcnyxusaHus
Hawen komaHabl «KAMAS-mactep»
Ha 3HameHWTOM adpuKaHCKOM pannu
«Mapwx — Nakap».

Ha Boennom KAMA3-5350 ycranosiena Gponnposannas kabuna, 3amm-
Ta TOIIMBHBIX 0aKO0B, KapTepa ABHraTe/is, AKKYMYJIATOPHbIX Garapeii.
B ky3oBe pasmemén sammménnbIi Kynr-moayisb. 3amunra obecnevena no
5-my knaccy 'OCT P

Kama3oBckMe KOHCTPYKTOpbl pas-
pabatbiBanu aTy mMogenb B KadecTse
BHEAOPOXHWKa — ANSA UCMOoNb30BaHus
Ha CNOXHbIX TPYHTOBBLIX MNPOCESKaXx.
CepuiiHble MalUWHbI BNONHe onpasaa-
nM ceba B ycrnoBuaAX nepeceyv&HHoM
MECTHOCTU, B BbICOKOrOpbe, faxe B
paiioHax KpaiHero CeBepa, 1 nonyuu-
nu BonbLoe pacnpocTpaHeHue.

Kak pesynsrat — KAMA3bI ¢ HAaek-
com 5350 6binm npussBaHbl Ha BOBHHYIO
cnyxBy. 3TW rpy3oBble aBTOMOGWNK
npeactaensaoT coboil TPEXOCHYK ne-

pPeaHeMOTOpHYH MoAenb C KONECHOW
dopmynon 6x6, UmeroLyo NOCToAH-
HbIA MONHbLINA NPUBOA, NEPEOHWUIA MOCT C
ynpaensaemMbIiMu Konécamum u cbnuxen-
HbIMKU 3aHUMU MOcTamu. Pama maum-
Hbl — C NMPOAObHLIMKU NOHXEPOHaMKU K
nonepeYHbIMY TpaBepcamMu.
CHapskEHHbIA aBTOMOBUNL  MMe-
er maccy 9,1 T, MOXET Nepeso3nTb
rpyssl o 6 T U nNpu 3TOM passBuBaThb
ckopocTb Ao 100 km/y4 — Bnaropaps
yCTaHOBMEHHOMY Ha HEéM ABuratento
KAMAS3-740.30-260. 3ToT Au3ens

! .

2 L S

KAMA3-5350 na ucnpitarebHOM mojinrone. ABToMo0nIb ¢ GpesenTo-
BbIM KY30BOM
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Apmeiicknii KAMA3-5350
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3190

3080

390
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TEXHUYECKHE XAPAKTEPHCTHUKHA ABTOMOBHJISI KAMA3-5350

Bricota Gopma nnardJoprs MM..
Jlpuraresns....

Pasnaro4nas KopoOkKa..........
O0BEM TOTIHBHBIX 0AKOB, 11 ..
Pacxon torummea, 1/100 kM.

Konécnas c];opuyna‘.A.,.,...,......A.............,.,. .6x6
CHapskéHHas Macca, KI . ...9100
I py30nm0aBEMHOCTD, KT .. ...6000
Macca 6y1ccupyemom npnuena KT.. ..8000
Konécnas 6aza, MM.. SR e R .3340+]320
Kones, MM . ...2050
Knupenc, MM.. ..390
HapyxHblii pa;myc nonop{rra, M. 11,3
["'abapHTHEIE pa3Mepbl, MM:

TUTHEHE v evassons s siassnssnsisonfuiyass sssmsningansnn s sdsavundn ... 7950

IHPHHA .

BRICOTR o s s b g i b B
TaGapuTHbie pasMepsl rpy30Boii maarhopMel, MM:

JUITHHA ..

umpmla

OXJaxaeHHsd, MoHocTb 260 .c. npu 2200 06/MHH
KopoOka: Iepemad: o iaini iy
...2-cTyneH4aTas ¢ MexoceBsIM auddepenumanom

8 ummunpoab[ﬁ IH3eNb KAMA3- ';'40 30 260,
V-00pa3zublit ¢ TypOOHAU1YBOM HKHIKOCTHOIO

.KAMA3-154, mexannueckas 10-ctynenyaras

3anac xoia, KM.
MaxkcumanbHas cmpocrb tmfla
IInHet... R 2 SRR
Hpeononenaemle NPEnATCTBHA, M:
LIHPHHA PBa...
rayOouHa Gpona

TIOIBEM, TP 1.vecuessnssessvssssssesaessssstessssassrtssnssasssssasssssssssasssessessasssesntessssss sotesessesstesnssessrssanssssnrssasess

425;’85 R21

0,6
1,75
31

pa3pabatbiBancsa Takke Ha Kamckom
3aBofe, paccyMTaH Ha aKcnnyartauuio
B CTpaHax Kak C YMEpEeHHbIM, Tak W
TPONWUYECKUM KNMMAaTOM, B paloHax,
pacnonoxeHHsIx Ha BeicoTe Ao 3000 m
Hag ypoOBHEM MoOpsi; No3BonseT npe-
oponesats nepesans! 4o 4500 m. 370
8-uMNUHOPOBLIN ABUratens aBTOMO-
6unsa, V-06pasHblil 4eTbIpEXTaKTHbIV
BepxHeKknanaHHbIW, XWOKOCTHOIO
oxnaxgeHnusa. OcHaweéH TypboHanny-
BOM C NPOMEXYTOYHbIM OXNaXAEHNEM
BO3[yXa, MHOrOCTyneH4aTbiM (UnbLT-

pom, npuyém 3abop Bo3gyxa 4epes
BcacbiBalwWwmin natpybok npoucxoaut
C YPOBHS! KpbiwK kabuHel. O6bLEM aABK-
ratensa — 10,85 n; npu 2200 06/MuH
paseuBaeT MolHocTe 260 n.c. Mo ceo-
UM IKONOMMYECKUM nokasarensimM cooTt-
BeTcTByeT TpebosaHusm npasun E.-
pPONEencKon IKOHOMUYECKON KOMUCCUK
OOH (E3GK OOH) yposHs EVRO-2.
Kopobka nepepay KAMA3a-154 —
MeXaHW4ecKas C AeCATbIO CTYNEeHAMU,
pasgaTtodHas Kopobka — OBYyXCTyneH-
yartas, pacnpefensiowas KpyTALWA
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MOMEHT Ha nepeaHuii MOCT U 3aHIO
[ABYXOCHYyI0 Tenexky. B rnasHow nepe-
Aadye cpegHero MoCTa HaxoauTCs MexX-
ocesont pguccepeHumnan. CpegHui
MOCT NpWU 3TOM NPOXOAHON, OT Hero K
3aQHeMy MOCTY MAET KapAaHHbI Ban.
[uckoBoe cuenneHue — cyxoe, OpuK-
UMOHHOE — UMeeT ruapaBnUM4ecKuit
NpYBOA C MHEBMOYCUMUTENEM.

Mopeecka asTOoMOBUNA — 3aBUCU-
mas. [NepeaHWn MOCT — Ha Mpoaonb-
HbIX TNWCTOBbLIX NOMY3aNAUNTUYECKUX
peccopax W Teneckonu4eckux rua-
poamopTtu3aTtopax. [logsecka 3agHew
Tenexkn — peccopHo-6anaHcupHas.
3agHue onopbl COCTOAT M3 ABYX Npo-
[ONbHBIX NUCTOBbLIX Peccop, XE&cTKo
3aKpennéHHbIX Ha NoHXepoHe pambl,
W ABYX rvMapaBnuyeckux Teneckonuye-
ckux amopTusatopos.Takas nogsecka
npegHasHadeHa ana 6onee MArkoro
M NNaBHOro xoaa, Npu Haeafe OAHOro
13 KoNéc Ha npensaTcTBME 3Ha4YUTEeNb-
HO CHWXaeTcs BepTukanbHoe nepe-
MelleHWe Hecylwed pambl MalLWHbI.
Mpu aTom oBecneunBaroTcs HagéxHoe
cuenneHue Konéc ¢ rpyHTom, Hebonb-
woe AvHaMmuyeckoe BO3gencTBue Ha
pamy npu paboTte B TAXenbiX YCNoBu-
fX U HAUMEHbLUWA U3HOC ANEeMEHTOB
XOO0BOW YacTu.

TopMo3a rpy3oBuka UMeKT MHOro-
KOHTYPHbIA NHEBMATMHYECKMIA NPMBOA U
6apabaHHble TOPMO3HbIE MeXaHW3Mbl,
avameTpbl 6apabaHos — 400 mMm.

Konéca cHabxeHbl wWWPOKONPO-
GUNBHBIMWU MHEBMATUYECKUMU LUWHA-
Mu. Mmeetcs cuctemMa LEHTpanu3o-
BAHHOIO perynupoBaHusa AaBneHus B
LWMHaxX BO3ayxa, NO3BONAOLLIAA MEHATL
B HUX paboyee paeneHuwe, 4to obec-



XD:mBaﬂ YACTH H NepeinsAd nojiBecka aBTOMOOMIAN:
1 — pama; 2 — nHCTOBas MOMYYUIMNTHYECKas peccopa; 3 —'3ammTa Kaprepa

ABUrarens; 4 — 1eBoe nepeiHee KoJaeco; 5 — KapTep nepeaHero Mocra; 6 —sara
nonepeyHas; 7 — KapAaHHbIi BaJ 3ajHel Tenexkn; 8 — nepeaHuii Moct; 9 — npa-

BBIil TEIECKOMMYECKHIT rTHAPOaMOpTH3aTOP

ne4yvBaeT ACMONHUTENLHYIO NMowaab
onopb! Npu NepeasmkKeHnn No cnabbim
rpPyHTam, Necky u cHery. Paamep LWWH —
425/85 R21.

KAMA3-5350 nokasan ceba po-
BOMbHO MaHE&BPEHHOW MaluWHOW, pa-
AWYC ero pa3sopoTa COCTaBMAET BCEro
11,3 M npu konécHown G6ase 3340 mm n
AONONHUTENLHOM paccTosiHim 1320 m
u konee — 2050 mm. Xopolas npoxo-
AWMOCTb MalUMHbl CBA3aHa U C BbICO-
KM knupeHcom B 390 mm. OHa moxer
NOAHUMATLCH Ha BO3BbLIWEHHOCTU C
KpyTusHon go 31° , npeogonesaTth pBbl
wupuHon ao 0,6 m, Gpoabl — o 1,75 m
rny6uHown.

Ctoumocte KAMA3a pgoctaTtodHo
yMEpEeHHa.

ABTOMOGUNL OTNMYAETCH LUMPOKON
CTEeNeHb0 YHUdUKaLUMK COCTaBNSOLWNX

Jamuménuslii Moayas MM-501 kapkacHO-NaHeIbHOH KOHCTPYKIHH
B nexe uirorosienus. Ero snyrpennne paimepnr 4440x2220x1450 -

1055 mm

arperatoB M MEXaHW3MOB C ApYyrumMwu
mopgensamu KAMA3oB — oo 85% , uto
obycnaenueBaeT ero BbICOKYIO pPeMOH-
TONpUrogHocTb. MapaHTuiHbIM npober
cocrasnset 60 TbiC. KM, @ B KOMNNeEK-
Tauum EVRO-4 — 100 TbIC. KM.

C TakuMKU TEXHUYECKMMW XapakTe-
pUCTUKAMMU U IKCNNyaTaunmoHHbIMK
BO3MOXXHOCTAMM M Bbin 3a4ucnen KA-
MA3-5350 nog HazBaHuem «MycTaHm
B apMenckun cTpor. [Ans BOEHHbIX
MalLUWH, UCMNOMb3YLWWXCHA B BOWCKAaX,
B8 2006 r. B COOTBETCTBMU C pPELUEHNEM
MexBegomcTBeHHOW Komuccun MuHu-
ctepctBa 060poHbl P® Bbin npuHAT
KOMNMEKC AONOMHUTENbHOU 3alUnThbl
(KO3), cocroswmii u3 BpoHupoBaH-
HOM KabWHbI W 3aLMLLEHHOTO MHOro-
dyHKUMoHansHoro moayns MM-501 u
MM-502.

3anusas aAByxocHas Teqexka asTomoOnan. Ha nepennem naane cpennmii
MOCT H KapAaHHbII BaJ NPHBOAa MOCTAa

KO3 n MM-501 npoxoavnu Ha asTo-
mobune KAMAS3-5350 BcecTopoHHue
UCNbITAHUA Ha NPOTUBONYMNbHYIO CTOR-
KOCTb W 3alMLIEHHOCTb OT OCKOSKOB
py4YHbIX rpaHaTt Ha nonuroHe 21 HUU
MO P® (HbiHe HUWL, AT 3 UHWUU
MO) B nogMOCKOBHbIX BpoHHMUaX, B
Hay4yHo-uccnegoBaTenbckoM  UCMbI-
TaTenbHOM UeHTpe BGpoHeTaHKoBOM
TexHukn (HUAWML BT 3 UHUKX MO) B
Ky6uHke.

KomMnnekT 4ononHUTENnsHOM 3almThl
BbINOMHAETCA W3 cneuuansHon 6po-
HeBon cTtanu mapku A3. OH cocTouT
13 BPOHUPOBAHHOW KabWHbLI, 3aLWMTI
TonnueHbIX Bakos, kapTepa Asuratens,
aKKyMynsaTopHbIx Hatapeii.

KabuHa uarotaBnueaetcsi UenbHO-
mMeTannuyeckon B Buae 6poHesoit kan-
Cynbl U UMEEeT yCUINEeHHOEe OCHOBaHWe,
HaBecHble OpoHeBble naHenu, BeT-
poBble M ABEpHble CTEKNa U3 MHOro-
CNOWHbIX NynecToikux GpoHebnokos,

Moayas MM-501 yeranosjieH Ha rpy30Boii iiargopme apromodnis. B ném
pa3memiaiorcs 14 coiar co BeeM JHYHBIM CHAPAKEHHEM H OPYAKHEM
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TEXHUYECKHE
XAPAKTEPHCTHKH
SAIUMIEHHOTO MO YIS
MM-501

CHapsmEHHAA MACCA, KT ...ocovvvvrrrcenennnnn 4150
ITonnas Macca, Kr........... ....6000

KonH4ecTBO MECT, el ..ovvcvnnccrnincineennn 14
BayTpenuune rabapursl, MM:
TR oo nepa s nisnstminanessinsmsnensastimsne minss it AL)
IAPHBA i b v 2220
BBICOTA [10 LEHTPY.... ...1450
BBICOTA M0 OOPTAM ....oooeeenvneeecneennne. 1055

BKIIEEHHbIE B BPOHWPOBAHHLIE pPaMKu
60MHULbI, KOTOpble BMOHTUPOBAaHLI
B cTékna Aasepen. M3HyTpu kabuHa
MOKPbITa MHOMOCMOWHOW TEPMOLLYMO-
usonsuuen u subponornoLwlarowen mMa-
ctukon. KabuHa obopynoeaHa otonu-
TENEM C paguaTopoM, NOAKMIOYEHHBLIM
K cUCTEME OXnaxaeHus gsuratens. Ha
€& Kpblle UMeeTCs aBapWnHLIA JHOK.
YcraHaenueaetcs kabuHa Ha pame ¢
NOMOLLIbIO ABYX NEPEAHUX LWapHUPHbBIX
U ABYX 3aAHWX NOAPECCOPHLIX OMop €
3anopHbiMK MexaHuamamu. LapHup-
Hbleé COEdWHEHUs MO3BONAKT ONpo-
kuableate kabuHy Bnepén. lMoabém
€€ oCyLLecTBNSAeTCA rMApOLMIMHAPOM
YCUNTEHHOW MOLLHOCTU.

3awmWwEHHbIA MHOroyHKUKMO-
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[ CocTofAHWe MoAynNA nocne oTcTpena no 6-my knaccy NOCT P 50963 j;l

Sl [ g " -1

OneITHBI YK3EMILIAP 3AIMHIERHOrO MOAY/IA Nocjae cTPeib00BLIX HCNBITAHMI. BHARLI Jnme
BMATHHBI OT NONajgaBimux nyas sunToskn CB/1 u asTomara AKM

cebs KapkacHO-NaHenbHyK KOHCTPYK-
UMK TUNa Ky3oBa «KyHr» C 3agHUMu
pacnawHbiMM OABEepbMW ANA BXopa-
Bbixoda. VMIMeeT CMOTpOBblE OKHa C
6oiHuuammu — no Tpu no Goptam u
[ABa B 3a4HWUX ABepsx, ABa Kpyrnbix
aBapuiHbIX Noka Ha Kpblwe. B ca-
noHe mMoayns ycTaHaBnuBalTCcA noa-

IllapHHpHBIE COETHHEHHS HA PaMe ABTOMOOH.IA NO3BOISIIOT ONPOKHILIBATEL Kabuny Briepén. Moaném
eé ocylmecTBAACTCH FHAPOUHAHHIPOM YCHIEHHOH MOIHOCTH
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BecHble Tpasmocbeperawowme cuge-
Hbs. B HEM pa3melsatotca 14 conpar
CO BCEM CHapsiKeHMEM W NU4YHbIM
OpYXUeMm.

M komnnekT, 1 moaynb obecneuu-
BalOT HEOOXOAUMYIO 3alUMTY AKunaxa,
NIMYHOrO cocTaBa W  pa3MeLLEéHHo-
ro obopygoBaHusi, COOTBETCTBYHO-
wyto 5-my knaccy sawwmtel FOCT P
50963-96. OHM NpenAaTCTBYIOT MX MNO-
paxeHuio oT 7,62-MM nynb CO CTanb-
HbiM cepgeyHukom JTNC cHalnepckown
BuHTOBKM [ertapésa CB[, 7,62-mm
cTanbHbiX Nynb MNC co ctanbHbIM Tep-
MOYCUMNeHHbIM cepaevHukom TYC Kk
asTomaty AKM c guctaHumm 5 — 10 m.
Kpome TOro, sawmwiatTt ot dyracHo-
ro BO3AEWCTBUS M OCKONMKOB PY4YHbIX
NPOTUBOMEXOTHLIX rpaHaTt tuna ®-1 u
yAapHO-gUCTaHUWoHHbLIX PO, B TOM
Yucre npu HaseMHOM nogpbiBe noa
AHULWEM asToMobuns.

Mogynu MM-501 u MM-502 pas-
NM4arTcs NUWb ogHUM rabapuTom:
MX BHYTpeHHsst anuvHa 4980 mm
4440 mm COOTBETCTBEHHO. Bpems MoH-
Taxka MOaynsa Ha rpy3oBou nnatgopme
KAMAZ3a coctaensieT 30 MUH.

I'py3oBsbie asTomobunu KAMA3-5350
SBMAKOTCA NPYMEPOM COBMECTHOTO UC-
NoONMb30BaHWUSA B Ka4YeCcTBE MHOTOMyHK-
LUMOHanbHbIX TPaHCNOPTHbLIX CPEAcTB
Kak B HApOAHOM XO3R\WCTBE, TaK U Ha
BOEHHoW cnyxbe.

B.TANAHOB



1953 rogy BBC ®panumm obbssunu

KOHKYPC Ha co3faHue NErkoro csepx-
3BYKOBOro ucTpebuTens-nepexsarymka.
MpakTuyecku BCe aBMACTPOUTENbHbIE
b1pMbl U 06beauHeHUs PpaHLMK NPUHANN
B HEM y4acTue.

HOro-BocToyHoe obbeaguHeHue — Societe
Nationale de Constructions Aeronautiques
du Sud-Est (SNCASE) noctpouno
ucTpebutens-6ecxsocTky «[opaHaans», ¢
TpeyronbHbIM Kpbinom. Cunoeas ycraHoBka
coctoana w3 TPO «Atap» 101F ¢ TAroi
3400 kr n XKP[ SEPR c Taroi 825 kr.

4

- ACTOTIMUCEL

Ons dupmbl «[dacco» nonoxeHue ckna-
OblBanocb He ny4wum obpasom — BCE WNo
K NpoMrpbIlly B KOHKypce. Tem Gonee, 4to
TexHu4eckuin otgen BBC BHesanHo wu3-
MeHun TpefoBaHWA K HOBOMY CamOnéTy.
Tenepb BOEHHbIM XOTENOChb MOMYYUTH

*a» |. Ha camonére crosnu npocTeie Hepe-
rynvpyembie Bo3nyxo3abopHukv ¢ cucTemoi
0TBOAA MOrPaHUYHOrD CrOSR, YTO 3aTPyaHs-
NO NOBbILEHWEe MaKCUManbHOW CKOPOCTH,
HO 3KOHOMMWIMO [paroueHHoe BpemMs Ha
pa3paboTky. KoHCTpyKTOpbl nnaHupoBanu
CHayana obneratb MalUuHy, a yxe NnoToMm
popabotate eé BO3ayLWHbIA TPaKT.

17 Hosbps 1956 ropa B3neTen nepebiv
akzemnnsap — «Mupax» I11-001. 30 aHeaps
1957 ropa B aecsTom nonéte camonér Ha
CHWKEHWW LOCTUr CKOPOCTWU, COOTBETCTBYIO-
wen ymeny M=1,6 Ha Bbicote 11 000 M npu

BOEBOM «IVIMPAYX»

McTpeGurenn-nepexsarumK «Nupa» 1IC

Oro-aanag - Societe Nationale de
Constructions Aeronautiques du  Sud-
Ouest (SNCASQ), npeanoxun Heobbl4Hyio
npaAMoKpbinyto mawwuHy S0.9000 «Tpau-
neHT», ¢ aeyms TP Typ6omeka «MapGo-
pe» Il c Taron no 400 Kr kaxablin 1 Tpéxka-
mepHbim XKPO SEPR c Taron 3750 kr.

CeeepsHe - Societe Nationale de
Constructions Aeronautiques du Nord
Aviation (Nord Aviation) paspaGoranu
camonét 1402A «XXepdo». OH okazanca
cambiM NErkUM, U ANs nepexoaa 3ByKOBOrO
bapbepa emy BNONHe XBaTano TArM He-
topcuposaHHoro «Atapa» 101C (c Taroi
2820 «r). 3 aBrycta 1954 roga «Kepdo»
Bnepeble B EBpone npeBbICMN CKOPOCTb
3ByKa B rOpU30HTaNbHOM Nonére.

®upma «[acco» (Avions Marcel
Dassault) npoekt uctpebutens-nepexsar-
yuka nog obosHaveHnem MD.550-01 «Mwuc-
Tep [lensta». 3TOT camonér npeacTaensan
coboit BecxBoCTKy C TPEYronbHLIM B NNaHe
KpbioM pasmaxom 7,3 M W nnowagso
27 w?. Ero cunoBas ycTaHOBKa cocTosna
m3 aeyx TP MD.30 «Baiinep» atoin xe
dmpmbl ¢ TAron no 745 kr kaxaei. Ona
NOBbLILWEHUA CKOPONOALEMHOCTM CaMOneT
Héc gononHuTensHbi XXPO SEPR c taron
1500 «kr, pabotalowmin Ha cypanuHe wu
a30THOW KucnorTe,

Mepsbii nonét MD.550-01 «Mwuctep
Hensta» coctoanca 25 wona 1955 roga.
Nétynk-ncneitTatens NONOXWUTENBHO OT3bi-
Bancs 0 NETHbIX KA4eCTBax MalUKHbI, HO MO
MaKCMManbHOW CKOPOCTU OHa OTCTaBana ot
KOHKypeHTOB. W B KOHUE siHBapsa ucTpebu-
Tenb BEPHYNW Ha 3aBog Ans gopabotok. Ha
Hero ycTaHoBWnK kunb BGonbluoi nnowagm,
yBenuuunu pasmax kpbina Ha 0,2 m, 3ame-
Hunu asuratenu Ha MD.30R ¢ dopcaxHbIMK
KaMepamu 1 NnocTaBuNKu PaKeTHbIA YCKOPK-
Tenb. [opabotaHHoMy camonéTty ganu Ha-
nmeHoBaHue — «Mupax» . JléTHbie ucnbiTa-
Hus Bo3oGHoBUNUCE 25 uioHa 1956 roga, Ho
W B yCOBEpLUEHCTBOBAHHOM BWae caMonér
CMOr 4OCTUYb NALLIL CKOPOCTW, COOTBETCTBY-
owen yucny M=1,6 Ha sbicote 12 000 m.
KoHkypeHTel 13 SNCASO npeBbicunu aty
CKOpPOCTb eLué nonroga Hasag v ycnewHo
ABUranice K 2-M CKOpOCTSAM 3ByKa.

uctpebutens, obopynoBaHHbIA paguono-
KauMOHHOW cTaHuuein, ana obecneveHus
CaMOCTOATeNbHOrO MNOMCKa BO3AYLWIHbIX
uenein. 310 BNekno 3a cobol cepbéaHble
nepeaenku HOCOBOW YacTu U yBenudeHue
B3NETHOW Macck! MalwuHbl. VHXeHepbl BCé
e nNpuHAnuce 3a paboty, u B pesynsrarte
nosBUNca HoBblM npoekt — MD.550-02
«Mupax» |l ¢ geyma TP «Mabuao», Tara
KoTopbix gocturana 1540 kr. Ho pacuyértsl
noKasbiBanu, 4YTo Aaxe C 3TMMWM ABurate-
namu pybex 8 M=2 He Bynet B3aT. PaboTbi
no NPoekTy BbinNu OCTaHOBMEHbI.

W 1yt cbupma obpatuna BHMUMaHue Ha
CKOPOCTHbIE CAMONEThI aHMW4aH U amepu-
KaHueB, KoTopble yxe pelumnu npobnemy
[ocTuxeHns BonbluMX CKOpocTel nonéta
6e3 ucnonb3oBaHWSA CBEPXMOLUHbLIX ABU-
ratenen wnu XXPL, a Bcero nuwb 3a cYéT
HeaBHO OTKPLITOMO «npasuna nnowuanen».
M3yume nx paboTel, B 4aCTHOCTHU, CAMONET
FD.2 coupmbl «Peiipu», «[acco», Hayana
NpoeKkTupoBaTb HOBbIW UCTpebutens -—
MD.550-03 «Mupax» Ill.

Ona Hero 6bin BeIGpaH TP SNECMA
«Atap» G.| c Taroi 4000 kr (c dopcaxem).
OT pakeTHOro YCKOpPUTENS OTKa3aTbCA He
yaanock (ero Hanuwuua Tpebosanu BOeH-
Hbl€), HO KOHCTPYKTOPbl NpeaycMoTpenu
BO3MOXHOCTb YCTAHOBKM Ha ero MecTo 4o-
nonHuTensHoro TonnueHoro 6aka.

Wcrtpebutene umen drosensk AnNMHON
12,8 M, CNPOEKTUPOBaHHLIA NO «NpaBu-
ny nnowapgen». Bo MHOMMX OTHOLUEHUSX
«Mupax» Il npeacraensan coboi HOBYyO
KOHCTPYKLMIO, XOTS U CXOAHYIO C NPEXHUMM
npoektamu. Ero BanétHas macca B 6900 kr
Bbina noytu Ha 30% Gonblue, Yyem y «Mupa-

nonHom dpopcaxe. Yyts noaxe «Mupax» Il
c BkmoveHHsiM XKPL SEPR npesbicun
M=1,8. [lansHeWnwwee yBenu4eHne CKOPOCTH
npy HeperynupyemMbix Boagyxo3abopHukax
Bbino HesoaMoxHO. CamMonéT BepHynu Ha
3aBofl, rAe Ha Hero yCTaHOBWMNK MOABWX-
Hbleé MOMYKOHYCbl ANA CO3AAHUA CUCTEMbI
CKa4ykoB ynnoTHeHWs. Boaayxo3abopHWku
Bbinv  CABWHYTHI Bnepéa, M MonyKoHYChbl
MOIMNK NepeaBuratbCa NO HaNPaBMALWMUM,
yCTaHaBnuBanCb B TPEX (PUKCUMPOBAHHbIX
NONOMXEHUAX.

B anpene 1958 roga Hayanuce nNétHble
ucnbiTaHwa camonérta, obopypoeaHHOro
perynupyembiMu Bo3ayxo3abopHukamu. OHu
yBenu4unu Tary asuratensi Ha 20%. Yucno
M nonéra cpaay Bozpocno ¢ 1,52 go 1,65.

CepuiaHbiid npototun — «Mupaxk» 11A-001
coseplunn nepebiit nonét 12 mana 1958 ro-
0a. 24 oktabpsa 1958 roga um Bbina gocTur-
HyTa CKOPOCTb, COOTBETCTBYHOLIAA 4ucny
M=2, 6e3 sknioseHuns XKPL SEPR 84! Takum
obpaszom, «Mwupax» cTan nepsbiM eBpo-
nencKkuMm camonéTom, netaswmm Ha M=2 B
rOpM3oHTanLHOM nonéTte Toneko Ha TPL.

HayaneHo W camoW 3HaMEeHUTOW
CepuiHOW MoguduKaumen cTan Nerkun
nepexeatymk «Mupax» IIIC. Ero nepsbiv
nonér cocrosncs 9 oktabps 1960. Ha ca-
MonéTbl yctaHasnueanca TP «Atap» 9B3
CO cTaTu4ecKkon TAarol Ha copcaxe 6000 kr.
B kavyecTse AONONHUTENBHOM CUMOBOIA yCTa-
HoBkK ucnonb3osanca XXP SEPR 844, cos-
faowwmn Tary 1680 kr Ha BbicoTe 16 000 m.
XKP[] mor BbiTb yCTaHOBNEH BMECTO 40non-
HUTEnNbHOro TonnueHoro 6aka B dro3ensxe.
Bak émkoctblo 410 N ¢ HearpecCuBHbIM
dypanuHom (TX2) 3amelan CbEMHBIA MO-

Baseraer ucrpeburens « Mupax» 111A -

ceabMOi ONbITHLINH 00pasen
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«Mupaz» [1IC:

| — TopMo3HO#H napamnoT; 2 — BEpXHHI KPhUILEBOH TOPMO3HOM LIMTOK; 3 — KOJEeCO OCHOBHOM CTOHKH
maccH; 4 — 0CHOBHAA CTOkHKa maccH; 5 — mymka DEFA 5-52; 6 — HuxkHuMiT TOPMO3HO#H UIMTOK; 7 — CTBOpKA
HHIIH YOOPKH CTOHKH OCHOBHOTO Kojieca; 8 — KOHTeHHep TOPMO3HOIO napauoTa; 9 — pyib NoBOpOTa;
10 —3axonnoska kuns; 11 — orcex paaunoobopynosanus; 12 — wraHra NpUEMHUKA BO3AYLIHOTO [aBICHH;
13 — perynupyeMsiii moyKoHyc Bo3ayxo3abopHuka; 14 — a3poHaBHTalMOHHBIH OrOHB; |5 — 3anu uis ymyy-
WIEHHA YCTOHYHBOCTH; 16 — oOTekarens KauankH ynpasieHns anesoHamu; 17 — aneBon; 18 — obrekarens
KauaJlKH YpasjIeHus oneBoHoM; 19 — pyne BeicoTsl; 20 — Ko/leco OCHOBHO#M CTOMKH maccH; 21 — Topmo3
koneca; 22 — ock Koneca; 23 — cToiika maccH; 24 — NOAKOC CTOHKH; 25 — rHAPOUMIHHIAD YOOPKH H Bbi-
nycka waccH; 26 — ko3sIpéK onaps kabunbl; 27 — KaTanyaeTHOE Kpecio; 28 — OTKH/HAA YacTh OHapsA B
OTKPBITOM NO/I0AKEHHH; 29 — kauanka pyns nosopota; 30 — perynupyeMbie CTBOPKH PEaKTHBHOIO COILIA;
31 — TonnueHbIH 6ak; 32 — mHIoH; 33 — MIMTOK HHIUH KOJieca OCHOBHOH CTOlKH; 34 — cTBOpKa OTCeKa
HOCOBOTO Koneca; 35 — Koneco HOCOBOil CTOHKH; 36 — UHIMHAP YOOPKH M BBIITYCKa HOCOBOTO Koleca;
37 — nocosas cToiika; 38 — IONOTHATEIBHBIE CTBOPKH HOCOBOTO mAccH; 39 — NPHEMHHK CTATHYECKOTO
nasnenus; 40 — paauonpo3pauHeiif 06TeKaTeNs AHTEHHBI PAAHOIOKATOPA

JIéTHO-TeXHHYeCKHe XapaKTePHCTHKH
camoséroB «Mupax»111C

TR, M iiiviinsininiassvisinsrimsisiiinisiin ] 3,09
Pa3max kpbuia, M .8.20
Beicota, M .......... 4,5

ITnowans kpeina, M2..
Bec MyCcToro, K ...coveeeeeeeceeeceeeceeseree e
B3nETHBIH BEC, KT.....cccoeerernerecrerecnennen. 1980
MakcHManbHBIH B3NETHRIH Bec, KT .....12 600
MakcHMmasbHas CKOpOCTh

Ha BeicoTe 12000 M, kM/4.......................2100
MakcumanbHas CKOpoCTh

Ha YPOBHE MOPSA, KM/Y..cccvvvirenecrnnnennenn. 1100
MaxcumansHas

CKOPOMOABEMHOCTE, M/C...ovvvererinrennninenns 1 20
ITpakTHyecKHil NOTONOK, M.................18 000

Aynb B NepeaHeit Yactu giozenspka ¢ AByMs
30-mm nywkamu «[edbar; 6ak c okucnute-
nem (a3oTHas KUCNOTa) HAaXOAUNCH BHYTPU
KoHTenHepa ¢ YKP[. MNpogomkuTtensHOCTb
nonéra «Mupaxa» |lIC B BapnaHTe nepe-
xgatyuka ¢ XXP[] cocraensana 30 MuH.

«Mupax» |lIC B ogvMHakoBOi cTeneHu
MOT BbINOMNHATL Kak (yHKUMW BCENOrogHoro
rnepexsartyuka, Tak M ygapHoro camonéra
Ons arak HasemHbix uenein. [na 3toro
Ha MalluHy YyCTaHaBnueanu pasfnuyHble
BWAbl BOOPY»XeHUsi. Ha nepBbiXx CepuiHbIX
caMonértax CTOsN OAuH NoAdH3EnsHKHbIA
NUWNOH W ABa NOAKPbLINLEBLIX, 3aTEM Ha BCEX
MawuHax pobasunu ewé agBa BHELUHWMX
MoAKPLINBLEBLIX MUNOHA 4N YNpaBnseMbIx
pakeT kKnacca «BO3OyX—BO34yxX» Marnoro
paguyca gencTeus.

Cucrema ynpaeneHuss orHém «CupaHo»
npegHasHa4Yanacb ANA HaBeAeHWs paker
Knacca «BO30yXx—BO3Ayx» C MONyakTUBHOW
paguonoKaLnoHHOW ronoBKOW camoHa-
BEAEHWA WNKU Wrpana ponk AanbHoMmepa
ONs pakeT ¢ UHdPaKpacHoO CUCTeMOn Ha-
BEAEHMS.

TunuyHoe BOOPYXEHUe camonérta gna
BbINOMHEHUA nepexBaTa COCTOANO W3
paketel Matpa R.511 wnu R.530, noase-
wnBaeMown nop dprosenskem, u asyx YP
«CaiayvHgep» — nog Kpbirom.

[na HaHeceHus ygapoB MO HaseMHbIM
LuensmM noa KpeifioM Ha NWoHax nogse-
wusanuce: gee 6ombbl kanubpa 453 kr
WNW ABa KOHTEWHepa C HeynpaBnsaemMbiMu

pakeramu JL-50, Bmewatowme go 36 HYP
kanubpa 37 MM; unuM OBa KOHTeWHepa
JL-100, emewatowme no 16 HYP kanubpa
37 mM 1 600 n TonnNUBa; UNK ABa KOHTENHe-
pa JL-200, emewatowme no 36 HYP 1 900 n
Tonnuea. [ina nopaXeHWsa TOYMeYHbIX Lenen
nog drosensxkem kpenunuce YP knacca
«Bo3ayx—3emna» AS.20, a nog Kpeino — gsa
cbpacbiBaemMbix Gaka EMkocTbio 622 n.

HopmaneHbii BHYTPEHHWIA 3anac Ton-
nvBa Ha camonéte coctasnan 2200 n.
B neperoHo4YHOM BapuaHTe Nog Kpbifom
noaselmMBanuck ABa TONNuBHbIX Baka ém-
KocTbio no 1300 unu 1700 n.

Camonértel BapuanTa IlIC nog o6oaHade-
HueM «Mupax» IS 6binun 3akynneHsl BBC
Wseiiuapuu. OHu ocHawanves TP «Atap»
09C3. MNepeoHavansHo B LLBeiuapumn omxk-
HO Bbino BbiTh NocTpoeHo 80 camonéTos,
HO B CBA3M C yBENM4YeH1eM CTOMMOCTH Npo-
rpammbl caenanu nuwes 60. Paguonokartop
«CupaHo» M pakeTbl Knacca «BO3gyX—B03-
ayx» R.511 3aMeHWnM amepukaHCcKon cuc-
TEMOW YNpaBneHus OrHéM hupmMbl «XbHo3»
TARAN-1S 1 paketamu knacca «BO3gyx—
Bo3ayx» AIM-26 «®onkoH», NMLEH3NOHHOIo
nNpou3BOACTBa LWuBeAckon Gupmbl SAAB.
Kpome atoro, 6bino noctpoeHo ewé 17
CamonéToe passeabliBaTenbHoU moauduka-
umm IRS. MNepebin ak3eMnnsap pasgeg4unka
caenanu Ha dupme «[accor.

[ByxMeCTHbI TPEHMPOBOYHLIA Bapu-
aHT «Mupax» |lIB, paspabartbiBaBlumiics
napanneneHo ¢ BapuaHtoMm IlIC, nogHancsa

«Mupax» I1IS BBC Ilpeiinapun, Boopy&EHHbIN pakeTaMH Kjiacca «BO3IyX—Bo3ayx» AIM-26
«Doakou»

B Bo3ayx 21 oktabps 1959 r, a nepsbii
cepwiiHbIM camonéT — 19 wiona 1960 roaa.
MoctpoeHo Bonee 60 camonértos «Mupax»
IB. Y4ebHO-TPEHUPOBOYHLIA CcamMonér
«Mupax» [lIB umen yanuHéHHyto Ha 60 cm
HOCOBYIO YacTb, ANA Pa3MeLLeHUa CuaeHbA
BTOPOrO YNeHa 3KUNaxa, U Co CNapku CHANK
paauonokatop. Ha akcnopT nocraensnuck
BapuaHTbl camonéra IlIB: gga — BBC Jluea-
Ha (noa obosHavyeHuem lIIBL), Tpu — Wisein-
uapum (lIBS), Tpu — KOAP (IlIBZ), gea -
Mepy, wectb — Micnanwm, oguH — Bpasunuu
n pecatbe — Asctpanuu (I110). Tpu cnapku
«Mupax» IIIDP npoganu BBC MakucTaHa.
OpuH camonéT «Mupax» [IIB 6bin Moau-
(hrumpoBaH B KayecTee «netawulein nado-
paTtopuu» ANA UCcneqosaHwin no nporpamme
«KoHkopa». B kabuHe ycTaHOBUNM opraHbi
ynpaeneHua oT asMananHepa «KoHkopa» n
cneyunanbHble aBTOMaThbl BOCNPOM3BEAEHUS
yCUnuiA ynpaeneHusa u Harpy3ok. Camonér
MCNoMbL30Barncs Ans NpuobpeTeHus rpax-
AaHCKUMU NETYUKAMU-MCNbITATENAMW HaBbI-
KOB nonéta Ha CBepX3BYKOBbIX CKOPOCTSX.
16 camonértos «Mwupax» IlICZ 3akazanu
BBC HOAP ana npuMeHeHus B KauyecTBe
YOapHOro MarnoBbICOTHOrO camonéra, Boopy-
XEHHOTO pakeTamu «Boagyx — 3emna» AS.20
C paavoKOMaHHOWM CUCTEMOW HaBedeHUs.
O3HakOMMBLUMCE C  [OCTOMHCTBaMMW
HoBOro dpaHuyackoro uctpebutens, BBC
M3apauna 3akazanu ana ceba 24 «Mupaxa»
IC nog o6osHaueHwem IIICJ Bes XKPO, Ho
C [OONONHUTENbHBLIM TOMNMBHBIM - BakoMm.
B 1961 roay 3aka3 ysenuuunu Ao 72 MaluvH,
MepBble «Mupaxu» npubbinu B W3apaunb
7 anpens 1962 roga, rge nonyYwnu HoBoe
HavmeHoBaHue «lllaxak» (Shahak c wBpu-
Ta — Hebeca). 3T camonéTbl cTanu rnae-
HbIM MPOTUBHMKOM ANA COBETCKOW aBua-
TEXHUKA B MHOTOYMCNEHHbIX BOOPYKEHHBIX
KOoHtnuKTax Ha bnvwkHem BocToke.

«MWUPAX>» B BOKO

Boesoe kpeuwleHve «Mupaxa» IIICJ co-
croanock 19 aerycta 1963 roga Bo Bpems
Tak HasbiBaeMoi «BoiHbl 3a Bogy». B ator
AeHb ABa naTpynbHbIX «Mupaxa» CTONKHY-
NUCb C BOCbMEPKOW cupurckux Mul-17 un
cymenu u3 GopToBbIX Nywek coUTb oauH
M3 HUX.

B Hosbpe 1964 roga wapawnkTaHe
Ha4yanu HasemHble onepauvu NpPOTUB CH-
puiACKUX BOWCK Ha lonnaHAckMx BbiCOTax.
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14 Hosbps gBa «mupaxa» nepexsaTuna
cupuitickud Mul-21. Bnepeble B wMcTOpMM
BNUKHEBOCTOMHBIX BOWH peakTMBHble ca-
MONETbl BbINYCTUNW APYr B Apyra pakeTbl
«BO3QYX—BO3AYyX», HO OHW NPOLWIM MWMMO,
1 HEBpPEAUMbIe NPOTUBHWKM BEPHYNUCHL Ha
CBOW a3pOApPOMbI.

OuepegHble  BO3QyWHbIE — CXBATKW
npousownu B wone 1966 roga. 14 uons
«MUpaXW» BbINETENU Ha NPUKPbITUE LUTYP-
moBukoB. OBHapyxwue YeTbipe uctpebutens
Mul-21, uspaunstsHe Bpocunuce Ha nepe-
xgat. KanutaH WMopam ArmoH cbun ogwH
CaMONET NPOTUBHUKA OTHEM M3 NywweK. ITo
beina nepeas B mupe nobepa, ogepxaH-
Hasa nétymkamu Ha camonérte «Mupax» u
oAHoBpemMeHHo nepeas 6oesas noteps Ans
apabckux «MUroB».

11 Hosbps 1966 roga komaHgmp 119-i
ackagpuneu cbun vopaaHCcKWin ucTpebu-
Tenb «XaHTep».

29 Hoabps B BO3QYyLWHOE NPOCTPAHCTBO
Mapaunsa BTOPrnvMCk ABa E€rvneTckux Wc-
Tpebutens Mul-19. OguH M3 HUX cTan
wepreon «Mupaxa», BeiNyCTUBLLErD pake-
Ty R.530. 31a nobepa cuuTaeTca nepson
«pakeTHon» nobenon 8 BBC Uapauns.

7 anpens 1967 roga cupuwitckne BOMCKa
HaHecnu apTunnepuick1e yaapel No uapa-
MINBCKMM NOCENEHUAM M NOTPaHUYHBIM MoC-
Tam. B nongeHb 3T0ro AHA NATL 3cKagpunun
BBC WMapauns nogHanuce B BO3ayx Ans Ha-
HeceHWs1 OTBEeTHbIX 6oMBOoWTYPMOBLIX yaa-
POB 1O CcUpUIACKUM no3numam. B Boesbix no-
pagkax netenu «mupaxmy u3 101-i u 117-1n
ackagpwnuin. Ha nogxone k uenu B Bo3ayxe
NOSIBUNMUCH «MUMW-21» U M3pannsckue yaap-
Hble camonéTbl MOBEPHYNK Hasan, a YacTb
rpynnbl NPUKPBLITUA, «Mupaxu» u3 101-i
ackagpwneu, BCTynunu B 6oin. OamH «mur»
bbin cbut. B ato e Bpems, uctpeburenu
n3 117-i ackagpunen 3ametTunu Gonbluyto
rpynny Mul-21 Hag mopem, M nownun Ha
nepexsar. Mo 3asBNeHUAM W3pawUnbLTAH
CMPUIACKME CaMONETbl YKNOHUNUCL OT Gos.
Mocne obegpa aptobcTpen w3pavnbCKux
nocenexHnit Bo3o6HOBWUNCA U «MUPaXU» CO-
BepLwunu BTopor 6oeBoW BbINET, B KOTOPOM
1M yaanock cbutb ewé oaguH Mulr-21. Mpu-
MEpHO 4epe3 4ac nocne 3Toro Wecrépka
u3paunbckux ucTpebutenen, naTpynupys
Hag ceBepHOW rpavuuen Mapauns, obHa-
pyxwuna yetbipe Mul-21. Nétumnkn cymenm
cOuTL TpK «murar». Takum obpasom, 3a oauH
OeHb CUPUIALILI NOTEPANM LIECTL CaMONETOB,
a u3pavnsTaHe — HU OQHOTO.

Hanbonblwy W3BeCTHOCTb W3paunb-
CKMM «MUpaxam» npuHecna onepauus
«Mokeg» (Moked — uyenmp), koTopas 3a-
Krovanacbe B HaHECEHUN NPeBEeHTUBHOro
ynapa no BBC apabckux rocyaapcre. o
yucny 6oeBbix camonértoe Mapauns ycTy-
nan um Bonee 4yeMm B TpW pasa, NOITOMY
M3paunbTAHE PeLuMnn HaHecTH BHe3anHoLle
WTYPMOBbLIE yaapsl N0 aapogpomam npo-
TMBHUKa BCEMMW HaNW4HLIMK CaMonéTamu.
[ns npuKpbITMA cTpaTernyecknx obbekTos
M3paunbTaHe OCTaBUNK B pe3epBe TOMbKO
12 «mupaxei». B nepBom 3axoge aTtakyio-
wme OomkHbl Beinn cbpocute GoMbbI Ha
BIMM v pynéxHele AOPOXKKM, NpeaoTBpaLLas

«Mupazx» IIICJ n3 119-ii sckaapuabsu BBC Hspanis

B3NéT uctpebuteneir, a BO BTOPOM — Ha-
HEeCTK yaap Nno CTOAHKaM CamMonéToB.

5 mnioHs 1967 roga, B 7 Yacoe 45 MUHyT,
KOrda ervneTckMe néTYuKM OTNpaBunuch
B CTOMOBblE Ha 3aBTpaK, yaapHble rpynnbl
M3pannbCKMX CaMONETOB BLIWNKW Ha LEenu.
B nepeom Bbinete 6bino yHudTONXEHO Bonee
180 camonéToB Ha CTOAIHKaX U NOBpeXdeHb!
B3NETHbIE MOMNOChl MOYMTWM BCEX al’poapo-
MoB Ha CuHae. MapaunbtaAHe noTepsanu
9 mawwH. B peaynerate BTOpOro Hanéta
erMnTaHe nuwunuce eweé 94 camonéTos.
B Tpetbem Bbinete asuauua WMapauns ob-
pywunace Ha WopaaHuio u Cupuio, yHWY-
ToxuB 53 camonéra. Hanér Ha upakckue
aBnaba3sbl 3aKOHYMNCA HE Tak rmagko. Mpak-
Ubl cMOrMU cBUTb HECKONBKO «BOTYPOB» W
«mupaxen». ObLume notepu apabekux rocy-
[apcTe 3a Nepebiil AeHb BONHbI COCTaBWUnn
375 camonéTos, a 3a nocneaylowme nNATb
AHel 6oesbix AeAcTBUM — eLé 76 equHuL,.
Wapaune notepsn ecero 40 mawmH.

Ha cuety «mupaxein» vMenucb u He-
CKOMbKO HOBEWLUMX ANA TOro BpeMeHM
CcBepx3ByKoBbIX uctpeburenein-6ombapaun-
poBwukoe Cy-7. [epebit Cy-7 cbun
u3pauneTaHuH [nopa JOnwTeiH. Ataka
npouaeogunace ¢ 3agHen nonycdeps
Ha manow Beicote. Jlétumk Cy-7 cBoero
NPOTUBHUKA He BuAaen, u MNopa CNoKoOMHO
cBNM3MBLUMCL Ha KOPOTKYID AWUCTaHLMIO,
Jan AnvHHy odepedb u3 30-mMm nyliek
ceoero Mirage IlICJ. Erunetckuit camonért
B3OpBarcs B BO3AyXe.

8 wona «Mupax» ua 119-i ackagpunemn
cbun ermnetckmid paspegymk Mul-21P. Ha
cneaytowee yTpo Hag CuHaem nossunack
napa Cy-7, koTopble neteny Ha Gonbloun
CKOPOCTU M Manow BbicoTe. M3paunsraHam
He yaanock Mx nepexsatuTb. OuepenHon
pasBedblBaTenbHbIA  NONET nocnegoean
nocne obepga. Ha aror pa3 B Bo3gyxe ge-
KYPWUIMO 3BEHO «Mupaxei», n oauH Cy-7
6bin couT.

15 wona nétumk «Mupaxa» BnepBble
nobunca nobegbl ¢ NoMowbio yrnpaense-
mMou pakeTbl «Llacpup».

Ervnet peopraHusosan csov BBC u no-
CTeneHHo BOCCTaHaenuean Cunbl 3a CYET
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noctasok asnatexHukm ua CCCP. Ouepegn-
Has 3cKanauusi BOWHbl Ha4yanacb 8 ceHTs-
6ps 1968 ropa ¢ obcTpenoB u3pawnbCkux
NO3ULUKA.

8 mapta 1969 roga rpynna ermneTckux
CcamonéToB BbINeTena Ans yaapa no wva-
paunbCckuM noauumsam Ha CuHae, Ho Bbina
nepexsadeHa «mupaxamu». B pesynerare
BoaaywHoro 6os «mupaxwu» cbunu aea
Mul-21.

B vione npowunyu HeCKONbKO BO3AYLUHbIX
B6oés, B KOTOpPLIX BBLINO COMTO 9 MUl™-21 K
oauH Mul-17. MapaunstsiHe noTepsany oauH
«Mupax».

30 wwona 1970 ropga nunotam «mupa-
xew» yaanoch cbutb ewé Tpm Mul-21, 6ea
noTepb CO CBOEW CTOPOHbI.

B obuem utore 6oéB, NPOMCXOAMBLUMX
B nepuoa ¢ 1968 no 1970 roa Wapaune no-
Tepan 25 «Mupaxewn», 04HAKO UM yAanoch
cbute 53 camonérta NpoTUBHMKA.

OTnnuunucs «Mupaxu» W BO Bpems
Tak Ha3biBaemon «BoWiHbl cygHOro AHs»
(1973 rog). BoagywHbie 6ou Benuck C
6onbwum oxectodeHuem u notepu c obe-
Mx CTOpoH Bbinn Gonbwumu. OT maHés-
peHHoro Bo3aywHoro 60s ¢ npuMeHeHWeM
NyLeK U3paunbsTsiHe, He YKNOHAMNUCL, 3Has
o npeumyluecteax «Mupaxa» Hag Mul-21
B paguyce Bupaxa. Hanbonee ynaunvebim
M3paunbCKUM NETYMKOM, NEeTaBlUM Ha
«Mupaxax», 6bin ynomsHyTeiA MMopa 3n-
WITEWH, YHUYTOXEBLUWIA 17 camonéTos npo-
TUBHWMKA, NPUYEM 12 U3 HUX OH cBun BCero
3a ogHy Hepento 6oés, ¢ 18 no 24 okTsbps.
3a Becb e nepuog BovHbI 1973 roga W3-
paunb noTepsan B BO3AyLIHbLIX BOAX TONLKO
12 «mupaxein».

Wctpebutenn «Mupax» npogomkanu
vcnoneaoeaTecA B BBC Mapawnsa go 1982
ropa M aaxe 6binn nogroToBneHbl ANs
yyacTusa B onepauumn «Mup ans Fanunew»,
Ho B 601 ux yxe He nocnanu. MocnegHui,
npurogHbid Kk nonétam «Mupax» IICJ ¢
6opToBbIM HOMepoM 59 HaxoauTcs B My3ee
BBC Mapauns.

H. Okonenos,
A. Yeuun



onbckana kamnaHua 1939 r. aactaeuna

BOEHHOe pyKoBoACTBO Bepmaxta ocHac-
TUTb BOWCKa MOBMNBHBIMM CpeacTBaMu
Bopbbbl C TaHKamu NpOTUBHUKA. B TOM
xe rogy Ha dupme «ANKeTT» cosganu
Nepeyld CamMOXOAHYH NPOTMBOTAHKOBYIO
apTUNNepunCKyio yctaHoeky. Paapabotumnku
nocTyNUNK AOBOMbHO MPOCTO: OHWU CHANMW
c nérkoro TaHka Pz.Kpfw.| bawHo v Ha eé
MecTO BOAPY3unu pybky ¢ 47-Mm YeLLcKon
NPOTMBOTAHKOBOW NyLKoW A9,

K atomy Bpemenu Tauk Pz.Kpfw.l yxe
cyuTarncs ycrapeswum. Mmest maccy okono
5 7, TonwwHa ero 6poHu Bbina nuwe 6 —
13 MM; OH HEC TONbKO NyNeMETHoe BOOpY-

BPOHEKOAAEKLYMA

BHUMaHue Ha 76,2-mm opyaus Pak-36 (r) n
75-mMm Pak-40/2 u Pak-40/3, ycTaHOBUB UX
TaKKe Ha LacCy TaHKOB, MOTOBLIX K CMK-
caHuio. Tak, Pak-36 pasamecunu Ha wwaccu
Pz.Kpfw.Il Ausf.D n Pz.Kpfw.38(t).
OpHako Hennoxo 3apekoMeHAoBaBLIMe
cebs B Takom npegHasHaveHun Pak-36
npeacraenanM coboil Hawwu COBETCKWUEe

BpoHio kopnyca TonwimHOW Ao 30 MM,
BOOpPYXeHb! Bbinn 20-MM TaHKOBOW NYyLUKOW
KwkK 30. B 1940 r. e& cHabgunu cHapagom
C BONb(pamMoBbIM CEPAEYHUKOM, KOTOPbIM
MOXHO 6bino npobute 6GpoHlo Ao 20 Mm
Ha pacctosHuM 500 M. 10-TOHHBLIA TaHK
Pz.Kpfw.38(t) 6bin Yewickoro npoussoacTea
“ umen 6poHio 10 — 25 MMm; Boopyxancs
37-mm nywkon «Wkoga» A-7.

M Te u apyre TaHKM HEMELKOE pyKo-
BOACTBO MNOCYWTANO YyCTapeswumu, aa
1 nokasanu oHu cebs B Gosx He pocra-
TOYHO 3hdEKTUBHO, NOITOMY UX CTanu
NOCTENEHHO CHUMAaTb C BOOPYXEHUS W
MHOMMX U3 OCTaBLUMXCA Ha4Yanu npucno-

(IIEPIUEHD), OH HE «HOCOPOIN

XeHve — gga 7,92-mm «[lpaize» MG-13;
asuratens — 57-cunbHbl. B 1939 r. Takue
XapaKTepucTUKkK Bbinuy yxe HegoCTaTOuHBI.
Moatomy ero v pewwnu Kcnonb3oBaTb B
Ka4yecTBe CaMOXO4HOrO LIACCH.

Pybka, cMoHTMpOBaHHas Ha camoxodke,
npeacraenana coboin 6poHeByld KOpobky
C TONLWWHOW CTeHoK 12 — 14,5 MM, OTKpbI-
Tyl cBepxy U C KopMbl. OHa HeHaaéXHo
3awyulana KoMaHgupa MallivHbl, Bbinosn-
HABLWEro Takke (YHKUMM HaBoAYMKa W
3apsKaroLLero.

Boautens-mexaHuK Haxoauncs Bnepeau,
B OTAeneHun ynpaeneHus. [lsuratens ycra-
HoBunKu Gonee mouwHbI — 100-CUNbHbLINA
«Maibax», No3BONABLUWIA MaLLWHE C Mac-
coi 6,5 T pasBuBaTb CKOPOCTL A0 40 KM/Y.

47 MM nywka vmena AnvHy cTBona
43,4 kanubpa, eé nogkanubepHbivi cHapsad
Mor npobuTk Ha pacctosHuy 500 m BpoHio
TonwmHon noytn 60 mm. OgHako BecTu
OrOHb Ha nopaxeHue no TaHkam T-34
unu KB oHa morna nuwe ¢ Gnuakoro pac-
ctoaxus. Cama xe yctaHoeka 6e3 ocoboro
TpyAa yHUYTOXanack gaxe Hawumm 45-mMm
opyausamu.

K koHuy 1941 r. TakMx CamoOXOQokK,
nony4vslmx uHoekc 4,7 cm Pak (t) auf
Pz.Kpfz.| (wHpekc Sd.Kfz.101), BeinycTu-
nu okono 200 eguHuy. OgHako B CBA3K C
6onbLIMMK NOTEPAMM NOYTW BCE OCTaBLUME-
CA B LENOCTU MaLUWHbI CHANK ¢ BocToyHoro
poHTa 1 oTnpaeunu BoesaTb B ApUKY.

OCHOBHBIM ~ MaccoBbiM  CpPEACTBOM
60opebbl C HaWUMK TaHKamu B Hadane
BOWHbI B BoWcKkax Bepmaxta 6binu 37-mm
npoTusoTaHkoBble opyausa Pak 35/36, ko-
Topble Hayanu BbinyckaTb eweé B 1934 r.
Ha 1 centabpsa 1939 r. B apTMnnepuickux
nogpasgeneHuax Mx Haxoaunocb 11 Thic.
eavHn, K 1 vioHs 1941 r. 3TO KONUYECTBO
yBenu4unock no4tu Ao 14 500 en. Opyaus
mornu Bonee unu mMeHee ycnewHo Aew-
CTBOBaTb MPOTMB Hawwux TaHkoB BT wunwu
T-26 ¢ 6ponéin 8 — 13 mm, ¢ T-37, T-38,
T-40, Ho npotue T-34 1 KB oHu okasanuce
coBepLueHHO BeccunbHbl.

Pewus noebicuTe 6GoecnocobHOCTb
CBOMX apTUNNEepUACKUX nNoapasaeneHui,
apMmenckoe KoMaHpoBaHue obpatuno

opyaus OWBUM3WOHHOW aptunnepun ©-22,
B HemanbIX KOnu4yecTBax 3axBade€HHbiX B
KayecTBe TpodeeB B Hayane BOWMHbI. [nA
cTpenbbbl U3 HUX UCNONBL30BaNUChL Takke
coBeTckue TpodelHble Ooenpunacel, B
ToM yucne u 6poHeBoiHbIE, U OCKONOYHO-
yracHble. Ha gansHocti 1000 m GpoHe-
6oiHbEIM cHapsigom npobuBanack 6GpoHs
TonwwmHon 80 — 100 mm.

MpUMEHANM HeMUbl UX M B KavecTee
rnonesbiX OpyaWr, NpUYEM Ha Bcex hpoH-
Tax. OHM umenu HeGonblyw Mmaccy —
Bcero 1700 kr n ckopocTpensHocTe 12 —
15 BbiCTP./MUH.

lMpoTtueoTankoBble opyaus Pak-40 no-
CTaBunuM Ha BOOpyXeHue B Hosibpe 1941 r.
OHU uMenu ganbHOCTb NPAMOTO BbICTpena
900 - 1300 m. TonwmHa 6poHu, npobusae-
MO nogkanubepHbIM CHapsiAOM Ha ganb-
HocTu 500 m, paeHanace 150 MM. Hawwumm
BOEHHbLIMK CcreuManucTamMmu Bce BbiCTpensl
13 Takux opyaun Bbinu «npuaHaHbl onac-
HeiMM ansa T-34». YCTOANUM NPOTUB HUX
TaHkn NC-2 u T-44. AHrnuyaHe He cMornu
co3faTe MalUMHbl C NPOTMBOCHAPSAAHLIM
6poHupoBaHuem, nuwb B CLUA noseunca
[OCTaToqHO HanéxHbii M26 «MeplwmnHr.

Camoxogku Ha waccu TaHkos Pz.Kpfw.ll
Ausf.D umenu maccy okono 9 T, no6osyio

=

cabnueatk nop Waccu NPoTUBOTAHKOBBIX
CaMOXO[OK.

OcHoBy NpOTUBOTAHKOBOW apTUNNEpUu
Bepmaxra B TO BpeMs cocTasnsano 88-mm
opyave Pak 43 Ha konécHom xogy. OHO
6bina secbMa 3(hPEKTUBHBIM CPEACTBOM
60pbbbl ¢ GPOHMPOBaAHHOW TEXHWKoW. W3
BCEX BOEBaBLUMX Ha (PPOHTaX TaHKOB Npo-
TMB €ero OrHg Mor yctosaTe nuwe WC-2,
BepxHAa noboBas Cco «CnpAMNEHHBLIMY»
HOCOM BpOHEennNuTa KOTOPOro XOPOLLO Bbi-
AepxuBana nonagaHusi, Ho 31O He Aaearno
YAOBNETBOPUTENbLHON 3alUTbl B LUENoMm:
cHapsgbl Pak 43 OTHOCUMTENbHO nerko
npobusanu ero GawHw, GopTa U HUWKHUA
noboeow nuct. B obuwei cratuctuke no
6easoaepaTHbIM notepsm NC-2 nopaxeHus
ot 88-mm nyLuek coctaensnu okono 80 %.
IMoboi apyro Tank CCCP, AHrnuu, CLUA
He NpefocTasnan CBOEMY 3KUNaxy 3aluu-
Tbl OT cHapsgoB Pak 43. HapéxHbiM mMor
crate MC-3, HO OH He NpuHUMan y4yacTue
B DoeBbIX OeicTBUAX.

OpHako npu BCEX CBOMX OTNMYHBIX
BGannuctTuyeckMx [aHHbIX opyave 6bino
ManonoaBuXHbIM M3-3a GONbLWION Maccsl,
COCTaBnsBLIEA B MNOXOAHOM MONOXEHUW
no4tm 5 7. M xota ana ero Gykcuposku
NPUMEHANCA CneuManbHbii MOLLHBIA TAraY,

88-mm camoxonan apTHLIepHiickan yeranoBka Pak 43 «Hacxopu». Beinymeno 494 equnnn
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Camoxoanas apTHaIepuiickan yeranoska Pak 43 «Hacxopu»:

1

JynmbHBIH TOpMO3 mymikH; 2 — crBon 88-mM nywku Pak 43; 3 — pyGka

CAMOXOKH; 4 — BEJIOMOE KOJIECO; 5 — 3ariyllka OTBEPCTHA KHK-CTapTépa;
6 — onopHeIi KaToOK; 7 — Beayilee Koneco; 8 — 0K paancTa; 9 — muT nymkH;
10 — kpounwrein-pukcarop cTeona mymks; 11 — OpoHekonnak orsepcTus
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OXJIakIeHHA Topmosa; 12 — HakiaaHas OpoHs wMTa NywkH; 13 — MaxoBHK
BEPTHKA/ILHOIO HaBeieHus; 14 — mymmTens; 15 — cHueHbe HaBoauHKa; 16 —Ma-
XOBHK FOPH30HTANLHOIO HaBeleHHs; 17 — niok Mexanuka-soautens; 18 — npu-
Gopwl Habmonenns Mexanuka-poautens; 19 — npuuen; 20 — kopMoBbie ABEpH
pyOkn; 21 — 3anacHOi ONOPHBIH KATOK



IKHNAK YCTAHOBKH HA CBOMX pabounx mecrax:
CJIeBa — PAJIHCT, CIPABA — MEXAHHK-BOHTEIb, B
pylKe: cjieBa — 3apaAKAOLIHI, B IEHTPE — HABOJI-
4HK, CNPABA — KOMAH/IHP MalIHHLL BocTounblii
¢ppont, 1943 1.

NpoxXoAuMOCTbL, Hanpumep, Ha cnabbix
rpyHTax 6bina HeyqoBreTBOPUTENLHOWM.
Kpome Toro, ecnu aTo opyave BCTynano B
601 C TaHKkamu, TO 3a4acTyio BbIATU U3 HEro
He NpeacTaenanock BO3MOXHbLIM: NM60O OHO
OOMKHO BbINO YHWHTOXWUTL NPOTUBHUKA,
N1B0 BbITE YHUHTOXEHHBIM CaMoMy.

Cneactenem Gonblioi maccel okasa-
NUCb BbLICOKME NOTEPU B MaTepuansbHOM
4acTu U NUYHOM cocTase. [oaToMy Hemeu-
KOe BOEHHOE PYKOBOACTBO NPeanpuHANo
OencTBuas No OOHOBPEMEHHOW 3awuTe
OpPyAWHA W WX Pac4yeToB W YBENWUYEHWUID
TaK Ha3blBaeMOW TaKTUYEeCcKoW rmbkocTwm,
npeepaTuB Mx B camoxodHbie. [ns artoro
WUCNoNbL30Bann yxe nNpuUMeHEHHbIA paHee
MPUHLMN COBMELLIEHWA OPYAUS U TAHKOBOTO
waccu: Pak 43 paamecTtunu Ha Pz.Kpfw.lll
(vHaeke Sd. Kfz.141). 3toT TaHk umen mac-
cy 19,5 1, 6poHio — no 30 mm. BoopyxéH
6bin 37-mm nywkoi KwK 36 mnu KwK 39,
noaxanubepHbli CHapsa KOTOPO Ha Aanb-
HocTi 500 M mor npobuTb BpoHio ToNWK-
HOW 0o 72 MM, a Ha 1000 m — go 38 mm.
Beinyckancsa Pz Il go 1943 r.

Onsa ocywecTtenenus TpeboBaHuiA BO-
eHHbIX bepnuHckas pupma «ANKeTT», yxe
MMeBLUas onbiT B NoaobHbIx paspaboTtkax,
mogepHuampoeana kopnyc Pz lll, ncnons-
30BaB NPU 3TOM €ro Xe TPaHCMUCCUIO,
avdbdepeHumnansl,  Begywwve  konéca,
HekoTopble arperatel WM Yy3nel. [pyrve
aneMeHTbl XOA0BOIN YacTU: NoAAEPKUBALD-
LKMe 1 ONOPHbIE KaTku, BeAoMble Konéca,
TPaku ryceHuu B3snu ot Tadka Pz.Kpfw.IV.
Oeuratenb nocrtasunu OT eweé apyroro
TaHka — Pz.Kpfw.IV mogudukauum F. 3T10
6bin  12-umnuHapoBLIM  KapGropaTopHbI
«Mawnbax» HL 120TRM, V-o6pasHbiii qe-
ThIPEXTaAKTHbLIWA; €ro MOLWHOCTL COCTaBnana
300 n.c. npu paboyem o6béme 11 867 cm?.
Paamectunn ero B ueHTpanbHOW YacTu
Kopnyca, Hafl HUM CMOHTUPOBAnNU yCUNeH-
HbI HACTWUM, HA KOTOPOM Ha CTaHOaPTHOM
kpectoobpasHom nadetre ycTaHOBWUMIU
NyLKY.

Pybka ©GoeBoro oTgeneHus 3aHana
BCIO KOPMOBYIO 4acTb MalwwuHbl. E& npo-
unupoBaHHbIM NobOBOM NWCT, NO CyTw,
OPYAWWHBLIA  LUWT, WMEN CKPYINEHHYI0
copmy, obecneumBllyld NOBOPOT CTBONA
opyavs no ropuaoHTanu. OgHako ero Ton-
WwwuHa coctaensana Bcero 10 mm. Takoi xe
TOoNwiMHel 6binn BOpPTOBLIE M KOPMOBbLIE
NUCTBI, NOCTABMNEHHbIE BEPTUKanLHO. Mpak-
TUYECKW OHW OKasanucb Mano HaaéxHoW
3awmTon ana obcnyxuearowero pacyéra,
orpaxaas nNuib OT MENKUX OCKOMNKOB U He-
6poHeboitHbIX Nynb, XOTA NepsoHaYanbHO
B NpOEKTe 03By4MBanach NepeaHss 4acTb
pybku us neruposaHHon ctanu SM-Stahl
TonuwmuHon 50 MM, 6opTa n Kopma QOMKHbI
Bbinu BbiTe No 20 MM. OgHako, UCNbITLIBASA
Bonbwon AeUUUT BbICOKOKAYeCTBEHHOW

88-MM NpOTHBOTAHKOBOE OpYIHE

Pak 43

= r
Boesas macca.............4380 kr
Jlmna.... 9114 MM
BricoTa........ccceeneeee. 1981 MM

cTanu, OT BCero 3Toro oTKasanucb, ocTa-
BMB nuwb 30-munnumeTpoByld GpoHi0 B
noGoeom nucTe kopnyca MaluHbl. Ton-
WWHa ocCTanbHbiX eé YacTen cocTaenana:
6opTa — 20 MM, kopMa — 20 MM, KpbilLa —
10 MM, gHuwe — 15 MM, BCE OHWM Takke
OCTaBanucb Mano3aluLLEHHBIMM.

Mog gHuwem Goesoro otaenexHva pas-
Melannce aga TonnueHbix Baka no 300 n
KaXabli; UX 3anvMBOYHLIE TOPIOBWHbLI Bbl-
X0Aunu BHYTPb pybku. Tonnueo — aTunupo-
BaHHbIW DEH3MH C OKTAHOBbLIM YWUCNOM 74,

BoanyxozabopHuku asuratens, npukpbi-
ThI€ Xarn3au, HaxoAWNUChb Ha HaAryCeHWUY-
HbIX NONKax no UEeHTpy Kopnyca no obenm
ctopoHam py6ku. Mogaya Bo3gyxa Npous-
BOAWNAaCk C NOMOLLbIO ABYX BEHTUNSATOPOB.

B kopMme MalumHbl, Takke Hag ryceHuuamm
pasmMeluanuce AWk ¢ 3MMom n nHcTpy-
MEeHTaMu.

Xoposaa 4acTb MMena BOCeMb CABO-
€HHbIX ODpe3aMHeHHbIX OMOPHbIX KaTKoB
Ha BGopt guametrpom 470 MM; OHWM Gbinu
COeAVHEHbI B YETbIpe TEeNnemku, UMEeBLUNX
NOABECKY Ha NUCTOBbIX peccopax. [yceHuy-
HaA neHTta anuHon 3520 mm cocToana w3
104 Tpakos wupuHon 400 mm.

MmaBHOW OCOBEHHOCTLID KOMIMOHOBKU
MalluHbLl SBUNOCH pasMelleHVWe TpaHc-
MUCCUM, BeayLLMX KONEC B NepeqHein YacTu
eé Kopnyca v asurartens B LeHTpe. TpaHc-
MMUCCUA COCTOSANA M3 KapaaHHOW nepegayqu,
rnasHoro pukuyMoHa, kopobku nepegad,
MexaHW3MoB nosopoTa u BopToBbix nepe-
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Pacuér nymxu 3arpyxaer 6oexomniext. Cnpa-
Ba B pyOke — paGoyuee MeCTO HABOIYHKA, nepe
CHIEHBEM BHICH MAXOBHK TOPH3OHTAJIBLHOIO
HaBeleHHs, B Kopme pyOKkH — crepeorpyda Ko-
MaHIHpa

TAKTHKO-TEXHHYECKHWE
XAPAKTEPUCTHKH
INPOTUBOTAHKOBOI'O OPY/IUS
PAK 43
BoeBas MaCCa, Kr......occveeecrcrerercrnen.... 4380
JUTHHA CTBOMNA, KAM. .....eeeeveererccvevisncvesisnanns 11
JUTHHA CTBOMA, M. 0610

9114

Jmna opynus, MM..... y
.. 1981

Beicora opyaus, mMum...
Haubonbimas
HNATBHOCTB CTPEJIBOBI, M......cvcveevenee... 15 300
[IpHuensHas AanbHOCTB, M ...................2500
MakcumanbHoe
BO3BBILICHHE CTBOJA, IPAMl...covreenrirunreererenn 38
CKOpOCTpENbHOCTh, BLICTP./MHH .........8 — 10
Hauanenas
CKOpOCTh CHapsaja, M/c.................950 — 1130
bponenpobusaemMocTs
M0/IKaTHOEPHBIM CHAPAZLOM, MM:
Ha 1adbHOCTH 500 M......cocvicircecennenn . 217
Ha gansHoCTH 1000 M. w193
Ha JanbHOCTH 1500 M. 171

Aay. OHa obecneynBana gecaTb CKOPOCTeit
BNepén v ogHy — Hasag.

Ewé ogHa HemanoeaxHan getans: Ha
MalUMHe UMencs WHEepUMOHHBIA CTapTép,
NPUBOAMBLUMIACA B [OEWCTBUE KUKCTapTE-
pom.

O6wupHas no ceoum pasmepam py6ka
no3sonvMna YCcTaHOBUTb HA CcaMoxopke
MOLLIHYIO MONyaBToMaTUYeckyto 88-Mm nyiu-
Ky Pak 43 ¢ gnuHow cTBona 71 kan. Hap eé
CTBOSIOM HaxoAuncs pekynepaTtop, nof
HUM — HaKaTHWK, No Bokam — cneuvansHble
KOHTpBanaHCUpOBOYHbIE LIMNWHAPI.

Mywka wvMena CKONb3AWWA TOPU3OH-
TanbHO 3aTBOp, NONyaBTOMaTUYECKWUH
MexaHuaMm 3apskaHus. E& crtBon npwu
ctpenbbe npsMoit Haeoakon Haxogowuncs

Ha sbicoTe 2240 MM OT ypoBHsA 3emnu. [1ns
YCTOWYMBOrO NOAAEPXaHWA CcTBoMa npu
nepeasuXxeHn MCnonb3oBanu yCTPOMCTBO
B BMOE «TPEHOrM» C aBTOMAaTWMYECKUM
ynpasneHuem u3a pybku.

OcHoBa npoTHBOTAHKOBOH 060poHLI BepmaxTa — 88-MM IHBH3HOHHBIE nymku Pak 43 na koaécnom
aadere U Ha 3eHUTHOM J1adeTe. AbepauHCKHil noanron, wrar Mapuiena, CIUA

30 «MopenucT-koHcTpykTOp» Ne 9'2014

CekTop €& ropu3oHTanbHOW HaBOAKM
cocTaenan no 15° B kaxayl CTOPOHY, no
BepTuKanu — ot —5° go +20°. BHavane Ha
CaMOoXO[Ku ycTaHasnueanw ABa npuuena
Zieleinrichtung 34. OguH 13 Hux cnyxun
ONsi OTHA NPAMOW HaBOAKOW, OpYyron —
C 3aKpbITbiX No3vuuii. MNosgHee pasmecTu-
nu npuuensHyt cuctemy Zieleinrichtung
37/43 ¢ nepuckonom SlI.ZFla, nossonss-
wyto Bectu oba supga crpensbul. Ckopo-
CTpenbHOCTL NYWKW — A0 10 BbICTp./MUH.

B pacnopsxeHun pacuéra umencs
GonbLLIOK KOMNNEKT CHapsaoB pasnuyHo-
ro AencTeus: KymynatueHbix Gr.39 HL u
Gr.39/43 HL, 6poHebonHo-TpaccupyoLmx
Pz.Gr/Patr.39/1 wn Pz.Gr/Patr/39/43,
ocKono4Ho-dyracHblx Spr.Gr.Patr.43. MNo-
cnegHumn, maccon 9,5 kr, MOXHO Bbino
BECTU OroHb Ha pansHocty Ao 15 000 m.
BpoHeboitHble kanubepHble cHapaasl Mac-
coit 10,2 kr, UMes HavanbHyK CKOPOCTL NpK
Bbixoae ua cteona bonee 1000 m/c, mornu
Ha panbHoctT 1000 m npobute GpoHio
TonwwmHon noytn B 200 mm, Ha 1500 m —
£o 170 mm.



BOEITPHUITACHI ITYIIKH PAK 43

[ Tun

Bpone6oiinblii ¢ y3KHM BeIyIIMM NOACKOM

BponeGoiiHblii ¢ IIMPOKHM BEIyLLHM HOACKOM

Bponeboiinbiii noakambepHslii

Ka.mﬁel;m,le ﬁpoueﬁoﬁu_@l_e CHAps/LI (AyabLHAR _l_.‘.__l:‘_(_lp_(l(“l_'l? 10@'}@_:_»;;5&; B

Bponeboiinbie non_lca.rmﬁ_epnb;e cHApsIbI (1ya1bHAS ckopocts 1130 m/c)

Ocko104H0-(yracHblii cHapsi1 (1yabHas ckopocTs 750 m/c)

OckonoyHo-(yracHas rpasara

KyMynaTueHbIH cHapan

KymMyasiTHBHBIH cHApSA (1y/abHAas cx_tlgoérh 600 m/c)

Mapka Macca, kr | ~ Macca BB, r
Panzergranate 39/1 _IO 5 | _(;W&J—nemamiy_qﬁoéaﬂnoin_
= _____(APCBO) | " |  rekcorema
Panzergranate 39/43 | 10.2 60 r drermMaTH3MPOBAHHOIO
S ____(APCBO) | Al SN 8 reKcorena .
Panzergranate 39/43 Al 10,2 | - |
Panzergranate 40/43 P B -
~ (HVAP) 73 | He HMEH
1 Sprenggranate 43 95 | L xravvorona
Gr43/43 HIKwK 43 u 7,65 { g

KyMyIATHBHBIH 39/43 HI

BPOHEINNPOBHMBAEMOCTB CHAPSIJIOB ITYIIKH PAK 43

KaanGepreie Gponeboiinbie cnapsini Panzergranate 39/1, 39/43 & 39/43 Al

JdaabHocTh, M

Ipu yrie Berpeun 60°, mm

Tlpu yrie Berpeun 90°, mm |

100 203
500 182
1000 B 167
1500 153
2000 139
2500 127

. N

~200-215

i JlanbHoCTh, M Ipu yre Berpeun 60°, vm | Tpu yrae serpeun 90°, mm
100 gl 5 =23 — B _
500 _ j B 3 ¢ S| L
1000 193 - 222
- 1500 171 |
2000 153 | -

B 6oekomnnekT Bxogaunu 40 opyauiiHbIx
BbICTPENOB, pa3MeléHHbIX no Goptam B
yKnagkax no BOCeMb B KaXOoW: eweé 24
Haxoaunuce Ha nony 60eBoro oTaeneHus.
Kpome Toro, umenuce natpoHbl kanubpa
7,92 Mm k nynemétam MG — 600 wtyk u
naTtpoHel kanubpa 9 mm k MP-40 — 384
WTYK.

Obnapas Takoih BpoHenpobusaemo-
CTbl0, YCTAHOBKa MoNny4vBlIas Ha3BaHue
«HacxopH» («Hocopor»), Gbina wucknio-
YATENbHO OnacHa ANA BCeX TaHKOB Mpo-
TUBHUKa npu BegeHun 6oa Ha Gonblumx
paccrosHuax. OpHako, B BnvxHem 6oto
OHa Tepsna cBou npeumyliecTea. B atom
cny4Yae HayuMHano CKasblBaTbCA HedocTa-
ToyHoe GpoHupoBaHue. M3-3a OTKPLITOWM
py6ku oHa Bbina BecbMa yA3BUMa B G-
Hem 6o, @ U Ha CpPeaHUX AUCTaHUMAX
OTEYEeCTBEHHblE «TPUALATLYETBEPKUY WU
KB octaBnsanu ei mano WaHCOB Ha Bbl-
XunBaHue, ocobeHHo npu cTpentbe npsamoi
Hasogkon. Camoxodka Morna ycneiwHo
[AenCcTBOBaTh NULWb Ha AgansHocTax Gonee
2 KM Wnu ¢ 3apaHee BbibpaHHbIX NO3nLKiA,
cobniogas onpenenéHHyl AWCTaHUUIO
601. No3gHee BLIACHUTCS, YTO HACTOALLMIA
ncTpebutens TaHKOB JOMKeH Gbin UMeTb
He TONbKO MOLLHOE BOOPYXEHWEe, HO W
6biTb XOpowo GPOHWPOBaHHLIM, a TaKkke
UMETb HU3KUA CUMYaT, 3aTPYAHAIOWKA No-
paxeHue camoxoAHoW ycTaHoBku. MNocnen-
HUMW ABYMS AOCTOMHCTBaMM «HacxopH»
He obnapana.

Kpome nyLuku B BOOpYXeHWe CaMOXoaku
Bxogunu aea 7,92-mm nynemérta MG-34. a

TaKKe B Ka4ecTBe NWYHOro OPYXWUA — aBa
nuctoneta-nynemétra MP-40 kanubpa
9 MM.

3kMnax MallMHbLl COCTaBnAnNM nATb
Yenosek. B nepeaHeit yactv kopnyca B oT-
AenbHon pybke crnesa HaxoauNca MexaHuk-
BoguTens, cnpaea — paguct, B GoesoW
pybke pasMellanca KoOMaHaup MaluWHbI
M elé aBa 4yenosBeka apTUNNEPUIACKOro
pacyéta. CeA3b nNUHEWHbIX YCTAHOBOK

ocywectenanace YKB-paguoctaHumamm

F

Fu.Spg.Ger.«f» unu Fu.G5, paboraswumm
B AunanasoHe 27 — 33 MINy ¢ ganbHOCTBIO
devctena go 10 km. [ns ycTtaHOBOK Ko-
MaHaupoB Bartapeil NpUMEHsNUCL paguo-
cradumm Fu.G5 unu Fu.G8 c pagumycom
aeictema ao 80 km.

YeraHoBku Bbinycka 1943 r. umenu ka-
MYynsKHYIO OKPacKy M3 NATEH ONWBKOBO-
3€eM&HOro M KpacHO-KOPUYHEBOTO LIBETOB MO
necovHo-xéntomy ¢oHy. bonee nosgHue
MaLlunHb! BbINK ONUBKOBO-3EMEHOT0 LBeTa.
B 3uMHUiA nepuoa Bce OHU OKpalLMBanuck
CMbiBaeMoin 6enon Kpackown.

MepBble UCTpebUTENU TaHKOB — caMo-
XodHble ycravoBkM Sd.Kfz. 164 c adp-
heKkTMBHLIM 88-MM OopyaveM MpUHANW Ha
BOOpYyXeHue B koHue 1942 r. CepuidHbli
BbIMYCK Hayarcs B hespane crneayLlero
rogpa Ha 3asoge cupmbl «[oide JSinseH-
sepke» B [lyincbypre. OHM npoussoaunuch
c despans 1943 r. M OO KOHLA BOMHbI.
Bcero 6bino BbinyweHo 494 eauHWULbI.
CAY cocTosinu Ha BOOPYXEHWWU TAXKENbIX
UCTpebUTENBHO-NPOTMBOTAHKOBbLIX YacTewn
Pesepea aeHoro KomaHaosaHus U Haxo-
AWNUCL B COCTaBe OTAENbHbLIX AUBU3MOHOB
uctpeburenen taskos. OHM nNpuaaBanuce
pasnuyHbIM 4HacTAM W COeAMHEHWAM ans
MX YCUINEHWA NO pacnopsikeHuto wrtabos

[Mymxa Pak 43 ycranapauBaercsi pacuéromM Ha OrHEBYIO MO3HIHIO
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CAY «Hacxopn», nonduran oruém Hawmei apruiLiepun. Benopycensn, 1944 .
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Ixunax CAY B 0KHIAHHH NPHKA3a HA BBUIBHACHHE HA OrHeBY10 no3uunio. Hraans, 1944 r.
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TAKTHKO-TEXHUYECKHE

XAPAKTEPHCTHKH
CAY «<HACXOPH»
BoeBas MACCA, KT ......cccovenvrvrrnrsnnsnennennn. 24 000
117371 1 iV L 1Y) PR,
INomnas AMHHA, MM.......cccvvenverienennnenen... 3440
Jlnuna Ges yuéra cTBona, MM.................6200
LLIMPHHA, MM ..c.coevrereriricaniiserennnen . 2950
BBICOTa, MM...coovrirircaeneereeneenreesnnennn 2940
KJIMPEHC, MM......ooovercicmrnnsisnenssnonnanse 300
Ba3a ryceHMIL, MM .......ccevecnnnrnsnnenesnnnnn 2320

Jlnuna ryceHuil, MM ...
[LIHpHHA TPAKOB, MM....cccvrirnens

NeNbHOE JABIEHHE Ha TPYHT, Kr/cm?

JIBHIATEND ......coevenrenennen. | 2-IHIHHAPOBBIH

YeThIPEXTAKTHBIH

xapOropatophsli «Maitbax» HL

120TRM V-o0pa3sHblii KHIAKOCTHOTO

oxjaxkaeHns; mouHocts 300 n.c.,

o0bém 11 867 cm’

Tpancmucens .................. 10 nepenaq Bnepén

XOA0BAA YACTD ...ccveviririessiarsennen & OTIOPHBIX

00pe3HHEeHHBIX KATKOB,

00beMHHEHHEIX B 4 TEJIEKKH;

MOJBECKA Ha

JHCTOBBIX peccopax,

BelylHe Konéca nepeaHue

BoopykeHue .............. 88-mM mymka Pak 43,

nBa 7,92-mMm

nyneméra MG-34

BOEKOMIUIEKT.........ccoceveneeene... 40 BBICTPEIIOB,
7,92-mm narponos — 600
CBA3b......covirerenereneeeen. paTHOCTaHIHH YKB
Fu.Spg.Ger. «f»,
Fu.G5, G8
EMKOCTB TOTUIMBHBIX GAKOB, 1 ................600
3anac xoaa, KM:
T10 HIOCCE ..ecevverrreeaeseansesesasseresesseereeness 200
110 NnepeceyéHHoi MECTHOCTH . 130
CKopoCTh, KM/4:
MAKCHMATIBHA......covirrevnerninesaerernesaerernesnnd)
KpelcepeKas Mo WIOCCE ....covveveerecnrnennnn 23
110 MPOCENKY oovevriierrnenessrneresaseennnens 13 — 20
Ipeononepaemeie NPENATCTBHA, M:
BBICOTA CTEHKH w..eveveveeesssessnsnssnssnssnnnnn 0,0
1111 T AR A R e ey
EIVOHHA ODONR . cocssnsmrmensmmmeimmmssictamsszsed 0

KOPMycoOB Mnu apMmuid. Yalye Bcero ucnonb-
3oBanvce nobaraperHo Ha TaHKOONACHBLIX
HanpaeneHusx. Mo WwraTHOMY pacnucaHuo
B Ka)XAOM AMBU3WMOHE Haxoaunocb no 45
MalLKH.

BnepBsbie «HaCXOpPHbI» NPUHSANKU yYacTue
B boesbix AencTeusAx Ha Kypckoii gyre B co-
crase 655-ro nctpeburenbHOro TaHKOBOro
nonka. Becero 3a nepuon BOAHbI HEMeLKoe
KOMaHgoBaHWe CMOrMO YKOMMNEeKToBaTh
LWEeCTb MONKOB, Ha BOOPYXEHWU KOTOPbIX
HaxoAWnUcb TONbKO 3TW YCTaHOBKK.

Moa koHeu 3aMeTUMm, YTO NPOEKT 3TOro
uctpebutens TaHKOB C camoro Hadana
HOCKMN HaMmeHoBaHue «XopHucce» («lep-
WeHb»), Ho B siHBape 1944 r. no NUYHOMY
ykasaHuio MMTnepa ycraHoBka noyemy-to
Bbina nepeMmeHoBaHa B «HacxopH» («Ho-
copor»). BoamoxHo, No MHeHuio dropepa,
ANA NPOTUBHWKA por Hocopora Bbin cTpalu-
Hee Xana LepLHs.

B. TANAHOB



MTEI(. lepmanus Betynuna B lMepeyio
MWPOBYIO BOWHY, NPOCNaBMBLLYIO «Cyb-
MapuHbl Kail3epa» B Ka4eCTBE Camoro rpos-
HOro OpyXws B BOWHe Ha mope. Berynuna,
uMmes ... Bcero 28 noaBogHbLIX NOAOK, Mo-
NOBWMHA M3 KOTOPbIX, Kak Toraa cYMTanocs,
Bpsa Ny Bbinu cnocobHbl AeicTBOBaTL BHE
BuaumMocT Gepera, a ocranbHble easa
MornuM onepuposaTth BOnuam paxe 6nu-
Xawwwero, BocTouHoro nobepexba Benuko-
Bputanun. M HUKaKUX Maen OTHOCUTENbLHO
TOro, Kak Bcé ato «GoraTcTBo» WUCMonbL30-
BaTtb. bonee TOro, ocoboro yny4weHus B
6nvxanwem Byaywem v He NpeaBMAEnNoCs:
no Gonblion nporpamMme pasBUTUS nog-

HenocpeacTBeHHON BNU30CTM U BECTU Ha-
6niogeHve 3a Mmopem. Beyepom Bcs komna-
HUA BepHynack B ceor nopt. Ctonk y6orui
«KpeaTuB» MOXHO OOBACHUTL, passe 4To,
onaceHusAMW HeMeaneHHOro peiga BCero
BpuTaHckoro ¢noTta ¢ uenbi ycTaHOBUTL
BnuxHioo Grnokaay.

OpgHako aHrnuyaHe He NOLWKW Ha Takyto
rMyNocTb, M HEMUbl NOTUXOHBLKY Ha4anu
1cnonb3oBatk CybMapuHbl Kyaa kak Gonee

aKTMBHO. XOTA M3Ha4YansHO No-npexHeMmy
HeypadyHo. B nepebiit noxog k Geperam
Bputanum otnpasunucek cpasy 10 nogok.
«U-15» Bpopne 6bl cpa3y xe noseano: 8 as-
rycta s6nuan ot LLleTnaHackmx oCTPOBOB C
noaku 3ametunu GpuTaHckue OpeaHoyTh,
nposoguBwme y4ebHble cTpensbbl. OHa
faxe npou3sena TOpNeaHyl araky, Ho
npomaxHynack. [1oABOAHUKKM pewwmnu npo-
AOMKUTL OXOTY, HO HEOXMAAHHO Camu npe-
Bpatunuce B Audb. Ha cnepywouwee yTpo
«U-15», HaxoavBLWYIOCA B HEMNOABUXHOM
COCTOAHWM Ha NOBEPXHOCTW BOAbI, 3aMeTH-
nu c kpeincepa «bupmuHrem». Mo MHEHUIO
aHrnu4aH, Ha nofke Aaxe He Bernochb Ha-

U-BOOT - NPEBDBILLE BCEro

BogHoro cnota, npuHsaTon B 1912 rogy,
6bino peweHo noctpouTb 70 eguHuy. Ha
nepeblit B3rnNsg, AOBONLHO MHOMO, HO 36
M3 HWUX npegHasHadanuck Ans 06OopOoHbI
lenbronaHgckon ByxTel, ewé 12 — ana
NPUKPBITUA HENOCPEACTBEHHbLIX NOAX0A0B K
6asam, npexae Bcero, k Kunio, 10 gomkHb!
BbinKn cocTaBUTL «MaTepuanbHbii peseps».
W Tonbko 12 nogok, no MHeHu Agmupan-
wrtaba, pykoBoaMBLUErO MOPCKUMK onepa-
UMAMKM repMaHckoro nora, uaHayarnsHo
BbIAENANUCL ONS aKTUBHLIX Onepauui.
Mpuyém He panee, yem B CeBepHOM Mope.
YouMBnana v HecnewHocTb CPOKoB: 3T 70
eQvHUL npeanonaranock UMeTb B CTPOHD
ax... k 1919 rogy! N'epmanus npakTuyecku
BCE MnocTasuna Ha pa3BWTWE CBOEro Haa-
sogHoro ®nota OTkpbiToro Mops, koTo-
pbiii AomkeH Gbin COKPYLWWMTL BpUTaHCKUA
MpaHa-OnuT B pEeLMTENLHOM CpaXeHWUM
3a c4ét Bonee KavyecTBeHHbIX Kopabnen u
NOAroTOBKKU NMMYHOTO COCTaea.

Otciopa NoHATHA Ta HepPeLLMTENbHOCTL,
ecnn He ckasaTb — pobocTb, C KOTOpOW
HEeMUbI NPUCTYNWNM K NOOBOOHOW BOWHE.
Havyano eé okasanocb BeCbMa CTPaHHbIM.
Ha BTOpoi aeHb BOWMHLI, yTPOM 2 aBrycTa
1914 ropa komangoBaHWe BbINYCTUNO
HECKONbKO NOAOK W3 raBaHW OCTpOBa
lenbronaHg ¢ NpyKa3oM cTaTe Ha AKOpbL B

Moasoanan aoaka «UB-1» (Tun UB I), lepma-
Hus, 1907 .

Crponnace upmoii «lepmannssepdm B Knne.
THn KOHCTPYKUMK — OHOKOpNYCHBIH. Bonouime-
LieHHe MoABoAHOe/HanBOAHOe — 127/166 T. Pas-
Mepbl: nHa 28,10 M, anamerp kopnyca 3,15 m,
ocanka 3,03 m. Marepuan kopmyca — crans. [ny-
OuHa norpyxetus — 10 50 m. [{urarens: 1 auzens
MouHOCTEI0 60 n.c. M 1 3nekTpoMoTOp MOIIHO-
cthio 120 n.c. CxopocTs HaABOAHAA/MOABOAHAS —
6,5/5,5 y3. Boopywenue: 18a 450-MM ToprieAHBIX
annapara B Hocy (2 Toprie/ibl), OHH 8-MM MyneMET.
Okunax — 14 gen. B 1914 - 1915 rogax nocrpoeno
17 eaMHHUL B ABYX MOACEPHAX.

Hcnone3oBanack B OCHOBHOM B Ka4eCTBe y4eOHOMH.
B 1919 . BeiBesiena u3 cocrasa dora, BEIKYILIEHA
(dupmoii «'epmanusasepdr» u nepenana [epman-
CKOMY MY3¢et0 B MioHXeHe
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6niogeHve 3a 06CTaHOBKOM, U Tam NPOCTO
He 3ameTunun Gonbluoi Kopabnb! A BOT KO-
MaHOWMP Kpencepa He MeluKan v npukasan
HemMeaneHHo UATK Ha TapaH. «BupMuHrem»
CHavana ypapun cybmapuHy B KOpMY,
3aTeM pesKo pasBEepHYyNiCs M CHOBa Npo-
TapaHwn CBOK XepTBy, Ha aTOT pa3 NPOCTO
pa3pybus eé& nononam. AHrMUYaHe MOrMK
npasgHoBatk nobeay, XOTA UEHHOCTL 3TOM
nogkv Ans CoBpeMeHHOW BOMHbI ABNANach
Bonee 4yem comHuTenbHoW: Ha «U-15»,
cKkopee Bcero, bbinu kakve-To npobnemsi
TEXHUYECKOro xapakTtepa, a NpUMEeHEHHbIN
«BupMuHremomM» npuémM noaxoaun ckopee
Kopabnam, kak MUHUMYM, NPOLLOro BeKa.
M3 atoro nepeoro gecATka He BEpHynacb
eweé un «U-13», cynsba koTopoi Tak wu
octaétcs HeuasecTHoW. (Ckopee Bcero,
OHa norvbna Ha MUHax.)

lMOHATHO, YTO TaKWe «ycnexu» MOrnu
TONbKO 03a4a4YMTb repMaHcKoe KomaHpo-
BaHue. [laxxe cam agmupan Tupnuy npea-
NOMOXWUN, YTO araku kopabner NpoTMBHKKA
B OTKPbITOM MOpe HEeBO3MOXHbl NPOCTO
TexHuyeckd. OcTaBanoce KapaynuTb
BputaHuUeB B KakMX-TO KIOYEBbIX TOYKaX,
Hanpumep, nobnu3oCcTM OT WX MNYHKTOB
6a3npoBaHus. MIMeHHo 3To pelleHue BEChb-
Ma HeoXWMpaHHO npuHecno ycnex. Mapa
cybmapuH oTnpaeunacb K Bxogy B 3anvs
dépT-0h-PopT, 0fHOW M3 BpuTaHckux 6as.
MmeHHO Tam 5 ceHTabps «U-21» HaTkHy-
nace Ha noTUNUID BpUTaHCKUX 3CMWH-
uee BO rnaese c HeGonbluMM Kperncepom
«MNardpainHpep». OHK ckopee noxogunu Ha
OXOTHWMKOB, YEM Ha XepTBY, 4@ U BONHEHUE
BbINo A4OBONBHO CUMBHLIM U U3PAAHO pac-
Kaumsano noaky. Ho Bcé aro He nomeLsano
komaHaupy cybmapuhbl OTTO XepauHry
TOYHO NPUUENUTBCA W  EAWHCTBEHHbLIM
nonagaHnemM OTNpaBUTb KpPeWcep Ha AHO
BMecTe ¢ 259 YneHamu akunaxa.

M ato crano nuwb npengueirn K no-
cnepgoBaBllent BcKope kartacTtpode ans
BputaHun. Katactpodbi, KOTOPYD, MOXHO
cKasaTb, M OpPraHU30BanK-TO CaMK aHmu4a-
He. PykoBoacTteo AgmupanTteicTea Bbige-
NWnNo AN NnaTpynupoBaHWA panoHa Mexay
nobepexbamu KOxHoW AHrnuKM 1 Benbrun
v NonnaHauu, Hocueluee aaxe ocoboe Ha-
3gaHue «lllupokne 4eTblpHaguatbie» (no
rmybuHe Boa, paBHOA npumepHo 14 Mop-
CKAM caxeHsM), uenylo 3ckagpy 6Gonb-
wux BpOHEHOCHbIX KpeicepoB NNC Ase
GnoTUNUM ACMUMHUEB M OAHY NOTUAKIO
NoaBoAHbIX NOAOK. VCKNIOYUMTEeNBLHO Ha TOM
OCHOBaHuK, 4TO «BpuTaHuA BO BCex BOWHax
aepxana TaMm 3cKagpy»; peanbHO Xe TH-
XoxofHble BpoHeHocHble «Kpeccu» mornm
CcTaTb pa3Be 4TO TONbKO NErkoi XepTBoW
ANSA repMaHCKUX NUHEeNHbIX Kperncepos.

OpaHako MX Nana4yoMm COBEPLUEHHO He-
OXWAAHHO OKa3sanacbk repMaHcKas noasoa-
Has noaka. MNpv4ém ogHa M3 cambix nep-
BbiX. «U-9» nog komaHQoOBaHMEM KanuTaH-
neniteHanta OTtTo BepawreHa sbilwina w3
Kunsa 20 ceHTsbps ¢ npuka3om aTakosaTb
TpaHcnopTel y nobepexbs PnaHgpuun. Oa-
HaKo «CTapyllka» He CMOrna CnpaBWTbCA
C CMNbHOW BOSIHOW, KOTOpas rHana eé K
nobepexbto MonnaHauu. B TedeHwe aByx

CYTOK Nnoaka Aepxanacb Ha NOBEPXHOCTH,
6Gopscb ¢ BOMHaMKW, KOTOPblE U BbIHECNM
€& npAMO K HEOXWOAHHOW W NaKOMOW
uenn. YTpoMm 22 ceHTsibps BepawHreH
3aMeTun noaxodswme c tora GputaHckue
6poHeHocHbIe kpeiicepa. 3To Gbinu naTpy-
nupylowme «Abykup», «Xor» u «Kpeccu»,
weawwue mansim xogom. Ewé nsa kopabns
7-i ackapgpbl, BKMKOYasA aaMUpanbCKuii, No
pa3sHbIM NpUYMHam otnpaeunvcek B 6asbl —
CKopee BCero, Ha CBOE cyacTbe. JCMUHLUbI
OTCYTCTBOBanu: UM MeLLano TO Xe camoe
BOMHEHME.

«U-9» ycnena norpysnTbCa He3amedeH-
HOW (BCNOMHWM OTHIOAL He BoraTbipckue B
3TOM OTHOLLEHUWU XapaKTepUCTUKN NepBbIX
repMaHcKMx NoAcK) U BbIATU Ha waeanb-
Hy10 noavumio B 500 M OT ManonoaBMxXHON
uenu — ronosHoro kKpencepa. EguHcTBeH-
HaA BbiMyLIEHHaA Topneaa nonana noyTu
B cepeauHy «ABykupa». Kpeiicep cunbHo
HaKpeHWncsa, U ero KoMaHgup, 3amMeHsB-
LUKMA N0 COBMECTUTENbLCTBY OTCYTCTBYHO-
Lero KoMaHaylowero 3cKkagpou, cosep-
Wwun pokoByio owunbky. CoBeplueHHO He
Y4YUTbIBaA BO3MOXHOCTb TOPNEQHOW ataku,
OH pewun, 410 kopabne nogopeancsa Ha
MWHe 1 npukasan «Xory» u «Kpeccu» no-
[OATK, Y4TOObI CHATE KOMaHgy. [MepBbiM
nocnen «Xor», 3acTONOPUBLUMIA MaLLWHBI
W Ha4yaBLUMIA cnycKaTb Wnnku. Beé ato —
B 300 meTtpax ot noaku BeaauHreHa! Tomy
NPOCTO HUYEro He OCTaBanocCh, Kak BbiNyc-
TMTL ewé aee Topneasl. O6e nonanu, u
«cnacarenb» nocneaoean 3a cnacaembim
ouyeHb b6bICTPO, CKpbIBWIMCH NOA BOAOW
yepes OecATb MUHYT.

Yyneca Mexay TeM NpOAOMKaIUCh.
Yepes nepuckon BepawHreH co Bcé BO3-
pacTtaBliMM yOMBREHWEM BWAEn, 4To W
TpeTuih Kpeicep ctout Ha mecte! U ato
B TevyeHne 20 ¢ NUWHUM mMuHyT. [epman-
CKWI KOMaHOWp BOLUEN BO BKYC M pewwun
arakoBaTb, HeB3Mpasa Ha To, YTo BGaTtapeu
cybTuneHOM noakM OKasanucb NOYTH
MOMHOCTbLIO pa3pskeHHbIMU. A Beab Nogky
NpULLINOChL pa3BepHyTb, 4YT0ObLI BBECTU B
[eno KopMOBble TOpnegHbie annapatbl.
HeBaxHO: aHrmuMyaHe TOXe HUKyaa He
cnewwnu. MNepuckon oHW, B KOHUE KOHLIOB,
3ameTunu, Ho Bbino yxe nosgHo. U3 aByx
Topnes ofHa nopasuna uenb B Camylo
cepeavHy. «Kpeccu» HakpeHuncs u yxe
He MOr 0Ka3aTb HUKAKOro COMPOTHUBNEHHS.
Ha «U-9» octanacb eguHCTBEHHas Topne-
pa. Ew nepesapsgunu HocoBoi annapar
M BbINyCTMNU B GECNOMOLUHLIA Kpeicep.
OH nepeBepHyncs, U 15 MUHYT cnycTa Ha
NMOBEPXHOCTU HE OCTanock HU4YEro, Kpome
HECKONbKUX LUMIONOK M coTeH Boprowmx-
CA 3a CBOIO XW3Hb B BONHax BpuTaHCKuX
mopskoB. A «U-9» cnokoiHo scnnbina v
oTnpasvnack OOMOW: €& aKKyMynsaTopbl
AEWCTBUTENbHO paspsannnc NONHOCTbLIO.

MoTepu OT QOBOMBHO-TAKM NPUMMWTUB-
HOI1 U ycTapesluei cybMapuHbl okasanucb
YygosuLHBIMKU. MMormbno noyTu nonTopbl
ThICAYM YEMNOBEK, He rOBOPA YXe O CaMux
Kpeficepax o6WuM BoOOW3MELLEHUEM
6onee 35 Tbic. TOHH. BeaaureHa xe, kKak
M ero KomaHay, »aanu camble BbICOKWE
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Harpagbl. Komangup nonyuun XKenesHbiit
Kpect nepeoro 1 BTOporo knacca cpasy, a
BeCb akunax — XKenesHole Kpectsl BTOporo
Knacca. XoTa Bpaxeckue Harpagbl BNonHe
MOXHO 6bino 6bl Bpy4MTb BpUTAHCKUM
agmupanaMm 13 AgmupanTtencTea, oTnpa-
BMBLUMM cBOWM Kopabnu Ha 3aknaHue. Kak
M KOMaHgupam camux KpewncepoB, BUHA
KOTOpbIX, BPOYEM, OTHACTU KOMNEHCUPY-
eTCA MNOMNHbIM HEe3HaHWEM BO3MOXHOCTEW
M KayecTB HoBoro Buaa GoeBblXx cun Ha
MOpe — NoABOAHbIX NOAOK.

KoHeyHo, aHrnuyaHe caenanu Heobxo-
AuMble BblBOALL. B onacHbix ¢ ToukM 3pe-
HWA BO3MOXHOCTU NOABOAHLIX atak Bogax
6onbLlumMm kopabnam npeanuckLIBanoch Asu-
raTbCA TOMbKO 3Mr3aroM M Ha [OCTATOMHO
BbICOKOW CKOpOCTU. M HM B KOem cnyyae
He OCTaHaBNMBATLCA ANS CNACEHWUA 3KU-
naxa gaxe Toraa, Koraa OAvH U3 HWX cTan
XepTBoW noasoaHoro BapbiBa! [na aton
uenu paspeluanocb UCNoNb3oBaTh TOMbKO
«pacxofHblid MaTepuan» — manble Kopabnu
ackopTa.

Ho 4yTo ocTtaBanock genartb B Tex cny-
yasx, Korga Takux cnacatenei He Gbino
noa pykoi? CypoBblii OTBET Ha BOMPOC
nAan Bcé ToT e BepawHrew, kak u paHee, ¢
y4actuem BputaHckoro AgmupanTeicTea,
NPOAOMKMUBLLETO MOPOYHYIO NPaKTUKY
naTpynupoBaHuA YCTapeBLMMKU KpeWce-
pamu Tex BoA, rAe OHW MOrNW pasBe 4To
cbirpatb ponb Uenu Ans NpoTUBHWMKA. Ha
3TOT pa3 peyb wna o 10-A ackagpe, co-
cToABlUEM W3 KpynHbiX BpoHenanybHbIX
KpeicepoB Tuna «3arap», HaxoaueLUencs
15 okTAbpst HAa NUHWM NaTPYNMpPOBaHWs B
Tom xe CeBepHoM mope. M BHOBb agmu-
pan oTcyTCTBOBas Ha MecTe: ero kopabnb
ywén npuHumate yronb. OcTanbHble
Kpeicepa BbITAHYNUCb B NIMHWIO Ha OuC-
TaHuuu 10 Munb apyr ot apyra. Okono
yaca OHA Ha narmaHckom «3prape»
NPUHANKM paguorpammy OT OPYroro Kpew-
cepa, «Teaeyca», ¢ coobuweHnem o Tom,
4YTO TOT BbIN aTakoBaH NOABOAHONM NOAKON,
HO YKNoHWncs ot Topneasl. OTpsay Gbino
NpuMKa3aHo HEeMeAneHHO MOKUHYTb pavioH
naTpynupoBaHvsa, HO OOuH W3 Kopabnen,
«Xok», He otossancs. lMpukas noctynun
eMy CNWLLIKOM No3aHO: «XOoK» K TOMY Bpe-
MEHW yxxe Haxoauncs Ha gHe. Eweé e 9:30
OH 3acTOMOPUN MaLUMUHbI, YTOBbI CNyCTUTL
LWMIONKY ANS NpMéma noYThl, KOTOPYH A0-
cTaBuMn «Konnera», «3HOAUMUOH». «XOK»
ycnen AaTe Xo4, HO K TOMY BPEMEHW He-
NOABWXHYIO Lienb yXe otcneaun Beaawk-
reH, YCNeBLUMIA 3aHATb BbIFTOAHYHO NO3WULMIO.
M B 10:30 nocnepoBano nonagaHwe, no
obbikHOBeHMIO kaBanepa eneaHoro Kpec-
Ta, HanpaeneHHoe NpaKkTUYeckn B cepean-
Hy kopnyca. C kpefcepa ycnenu cnycTuTb
NUWbL ABe LWIMKONKK; TONLKO HaXxoauBLUMECS
Ha Hux 68 mopsakoB u cnacnuck. OcTtans-
Hbl€ NATL COTEH NorMbnu — 1 310 NpU ToM,
YTO OCTanbHble Kpeicepa AOMKHbI Bbinn
6b1 HaxoaUTLCA B Npegenax NpsAMoi Buaw-
mocTu! BHoBb HecobniogeHwe NpocTenwmnx
Mep NpPefoCTOPOXHOCTM CTano NPUYMHOW
rubenu nogei, KOTopble faxe He BUAENU
cBoero Bpara. A 4eTbipbMs AHAMU paHblue



tol et

IMonsonunasn noaka «UB-18» (Tun UB II), lepmannsn, 1915 r.

Crpounacs pupmoii «baom yra @oce» B FamGypre. Tun KOHCTPYKLHH — ABYXKOpITycHBIii. Bononsmemenue
noasoaHoe/HaaBoaHoe — 127/166 1. Pasmepsr: wmuna 36,10 M, auamerp kopryca 4,41 M, ocanka 3,7 m.
Marepuan kopryca — ctaib. [ybuna norpyxenns — a0 50 m. JIgurarens: 2 qusens MomHocTsio 280 1.c.
# 2 anexTpoMotopa MouHocTsio 280 i1.c. CkopocTh HanBoAHas/mogsoaxas — 9/5,75 y3. Boopyxenue:
aga 500-mM TopnieaHbIX annapara B Hocy (4 Topreast), oaHo 50-MM opyaue. Dxunax — 22 uen. B 1915 -
1917 rogax nocrpoeno 30 eaunui B AByX moacepusax. 18 u3 Hux norubam B xone GoeBwIX eiicTBHIlL,
OCTAJIBHBIC PA3/IC/ICHbl MEX/1Y COK3HHKAMH H IMOLLTH HA CJIOM rocnie BOMHBI

Ha bantuke aHanoruuyHas cygbba npwu-
MepHO B Tex xe obcrosTenscreax — na-
TPYNUpoBaHWe KpelcepoB ManbiM XO4o0M
M MPAMBIM KYpCOM — MOCTUrNa PYCCKWA
kpencep «[Mannaga». Topnepa ¢ «U-26»,
arakoBaBLUeW, HECMOTPSi Ha MpPUCYTCTBUE
«Ha cueHe» 3cMMHUA «HoBMK», nonana
B norpeb Goesanaca, u nocnegoBasBLWiA
B3pble OykBanbHO pasopBan Kopabnb u
BCIO €r0 KOMaHAy B KNoYbs.
HeyaueuTensHo, YTO HEPBO3HOCTL MOpPS-
KOB BO BCEX YMHAX, OTHIOAb He XenasLimx
norubare OT «noAnoro Bparay», CUMbHO BO3-

pocna. Bcem 1 Bcloaly Tenepb MepeLimnuch
nepuckonbl. 3a4acTylo 3TO NPUBOAMIMO K
BECbMa CepbE3HbiM nocneacTenam. Tak,
HEeCcCKonbko 3ckagp 3HameHuToro [paHa-
®nuta 1 ceHTsabps 1914 roga akcTpeHHO
BblluNM B MOpe M3 cBoeW rnasHou 6asbl
8 Ckana-®noy nocne TOro, Kak MOpSKW C
AexypHoro kpencepa «PanmyT» 3ameTunu
«NoABOAHYO Nnoaky». Aamupan [xennuvko
npogepxan eBecb NoT B MOpe B TeHeHue
5 cyTok, noTpaTMB HeMano AOoporocTosi-
wero n aedUUNTHOrO TONNMBA U OCHOBAa-
TenbHO «Harpyauve» nogein u MexaHuambl,

Tak U He 06HapyXuWBe Nogky; ckopee BCero,
naHWKy Bbi3Ban He BOBPEMS BCMNbIBLLWA. ..
TIONeHb. 3TOT 3NM30A Aaxe nony4un y
CKMOHHbIX K CAMOMPOHWUW aHIM14aH Hasga-
Hue «lepeasi 6Gutsa npu Ckana». CnycTs
nonTopa Mecsua cocrosinace «Bropas Gut-
Ba npu Ckana». OnaTte 6binv 3ameyeHsl To
nn cneabl Topnea, To N1 NEePUCKONbI cpasy
Heckonbkux cybmapuH. Kopabnu gaxe or-
Kpbinu GecnopsgoyHbiA OroHbL MO BOMHAaM.
CHapsflbl pUKOWETUPOBAnNM OT BOAbI,
M TONbKO YyAOM HWKTO He nocTpagan.
B pesynerate agmupan [kennuko cHosa
YBEN CBOW NWHeNHbIW noT noganblue oT
repmMaHcK1Mx Noaok, Teneps yxe Ha Apyryio
cTopoHy OputaHckux ocTtpoBoB, B Jlox
Cunnu, Ha cesepHoM nobepexbe Wpnaw-
avun. B peaynerate Mpana-®nut okasancs
«BHe wrpbl» Bonee yem Ha Tpu Hegenwm,
octasus CeBepHoe MOpe B pykax HEMLEB.
(K cyacTeto anst aHrnu4aH, NpoTMBHUK 06
3TOM W He nogo3pesan). TONbKO B CamoMm
koHUe 1914 roga Gbinv NpeanpUHATLI Cepb-
€3Hble Mepbl MO 3awuTte rnaeHoi 6asbl
6purtaHckoro dnoTa. B nponueax, BeayLmx
Ha OrpoOMHbIA peig, NoCTaBuNM MUHHbIE
3arpaxaeHuvs, a Ha beperax pasmecTUnucb
MHOrouUcneHHble GaTtapen 1 NpoxekTopa,
rnepekpbIB BNOCNEACTBAM YacTb NPOMMBOB
NOMHOCTbLIO GOHOBLIMK 3arpaXXaeHUsAMU |
Aaxe 3aTONNEeHHLIMWU TOProBLIMU CyAamM.
M He 3ps: ans Bcex 3TUX Mep NOSBUIUCH
yXe W HacTosliue ocHoeaHus. B Hosbpe
«U-18» nonbiTanack Ha fgene ocyLecTBUTbL
TO, YTO YyAWNOCb AHITIMACKUM MOPSAKaM.
«fluca» npoHukna Ha peing Ckana ®noy
4yepes nponue Xokca CayHfa, HO, Ha cya-
cTbe BputaHuam, «KypATHWK» OKasancs
nycteiM — kopabnu MpaHp ®nuta B 3T0
BpeMs Haxogunuck B Mope. Pasouapo-
BaHHbIA KOMaHOUp yXe OTnpaBuncs B
obpartHblii nyTb, HO nepuckon «U-18» 3a-
MeTunu ¢ bopTta HeboNbLWOro AEXypHOro
Tpaynepa, KoTopbii xpabpo cmsan «rnasa»
HenpuaTena. Hemubl nonbiTanucb yuTu
no W3BWUNUCTOMY MPONUBY, HO HaTKHYNMCh
Ha cKany u BCMNbiNK Ha NOBEPXHOCTL, rae
Xpabpbii Tpaynep HaHEC BTOPOW TapaHHbIi
yaap. K HeMy npucoeauHWNCcs 3acMuHel,
OTKPLIBLIWIA OrOHb, U KOMaHAe MPULLNOCH
3aTONUTb NOAKY U COATLCA B MNNEH.

CTouUT OTMETWUTb, YTO MMEHHO MNOTEpM
B NMOAAX, Oa elé 3aMeTHbIA YpoH Ans
ctatyca «Bnapgblqvubl mopei» ctanu
Haubonee HENPUATHBLIMU MOCNEACTBUAMM
BO3aencTeuA Ha boeson hnot BpuTaHckon
uMnepun. XOTA 4YMUCNO MOTOMNEHHbIX B
roabl MNepBoi MUPOBOW BOMHBLI HEMELIKUMM
cybmapuHamu BoeBbix eauHUL ABNRETCH
3ameTHbIM (a nomumo BepauHreHa Ha-
LWNOCh HEMano Apyrux KOMaHaMpOoB, BKIO-
Yas Takux MacTepoB, Kak yXKe YNOMSAHYThIN
Hamu OTTO XepauHr, NnoTonuBLMIA ABa Gpu-
TaHckux 6poHeHocua v ABa Kpewcepa, Unu
M'yro choH Xenmbypr, oTNpaBmBLLUMIA Ha OHO
YeTbipe NoABOAHbIE NOAKK), C MaTepuans-
HOW TOYKWM 3PEHUA 3TU NOTEPU HE UMEenu
CTONMb YX Ba¥HOro 3Ha4YeHWs. BonbluH-
CTBO noTONNeHHbix Gonbwwux kopabnewn,
6poHeHocCUeB 1 KpelricepoB Gbinu CTapbiMu
M He MHoro 3Hauunu B obuwem GanaHce
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cun. XepTBamu repMaHckmx cybmapuH 3a
BCIO BOWHY CTanu Nullb ABa COBPEMEHHbIX
kopabns, MMeBLIMX peanbHylo 6oeBylo LieH-
HOCTb — Nérkue kpencepa «HOTTUHrem» w
«®anMyT», notonneHHsie 8 1916 roay.

OpHako MHorokpatHo Gonee cunbHy
Yyrpo3y repMaHckue noaku COCTaBUNU He
BOEHHbIM KOpabnsaM, a MUPHBLIM «Kynuamy.
MepeoHayansHO ucnons3osaHue cybmapuH
ONA TOProBOAW BOWHbI BO BCEX CTpaHax
paccmaTtpuBanocb Kak BTOpPOCTEneHHas
3apfava. [leAcTBuTenbHO, Npasuna Bepe-
HWA BOWHbI NpeaycMaTpueani AOCTaTONHO
CMOXHYI0 npoueaypy: AOCMOTP NOA03pu-
TENbHOrO CydHa NPWM3OBON NapTuenW u, B
cnyyae Hanuyiua Ha HEM KoHTpabaHabl,
KOHBOMpOBaHKWe ero B NOPT, rae cnpaseg-
NUBOCTb 3afepXaHusa fomkeH bbin pewnTs
CyA, KOTOpbI MOT 1 OTNYCTUTL «Nogo3pe-
BaeMoro gaxe» BMecTe C ero rpysom. lMo-
HATHO, 4YTO NOABOAHbLIE NOAKK C MX HeBOonNb-
LION CKOPOCTBIO M cnabbiM BOOPYXEHUEM
fnaneko He Bcerga mornu 6bl Nnpogenarts
BCE 3T HeobxoauMbie Lwarw.

Hapywenunsa 6binv  HeunsbexHbiMu.
M oHu nocneposanu goctatodMHO GbicTpo.
20 okta6ps 1914 roga «U-17» octaHosuna
HeBonbwoi BputaHckuin napoxog «MuT-
pa», wenwuin u3 Hopeernn. Mpy3 HUKaK He
TAHYN Ha BOEHHYI0 KOHTpabaHay: wBen-
Hbleé MalUMHKW W BUCKM AaXe MNpU OYeHb
Bonbwoit haHTasum CNoXHO NPUTAHYTL K
TakoBon. Tem He MeHee, KOMaHAWP NOAKK
neiteHaHT PenbkupxHep npukasan 6Gpu-
TaHCKOW KOMaHAe CecTb B LUMKMKK, nocne
Yero BbiCAAMBLUMECS HA Napoxod Hemubl
OTKPbLINWU KMHICTOHI.

KomaHaup «U-17» oTHoge He 6bin
cyacTnve ceoein «nobenow» Hag NOPTHbI-
MU 1 nioButensamu cnuptHoro. OH SIBHO He
BbINONHUN TpeboBaHWA NpaBun BeaeHWs
BOWHbI HA MOpe U BCepb&s onacancs, YTo
rocne BO3BpalleHWss B NOPT ero otaagyT
nog cyn. OgHako, HanpoTUB, ero AencTeus
Bbi3Banu nonHevwee opobpexue. Bonee
TOro, Ux B3snu 3a obpaseu. AaMmupan-wrab
3anpocun y npaBuTenbcTea U Kansepa pas-
pelueHusi NPUMEHATL W ropa3no Gonee xec-
Tokue metoabl. Mages Beirmagena npocro:
ecnu TonuTb ToproBble cyaa 6e3 scakoro
gocMoTpa U npeaynpexaeHus, BMecTe
C KOMaHaamu, TO Mopckas TOproens, OT
KOTOPOW OYeHb CWNbHO 3aBucena AHIus,
npekpatuTca. HUKTO He 3axo4eT puckoBaTb
CBOMMM TOBapamu, Tem Bonee, XU3HAMM.

Hayano 6bino nonoxeHo. OCHOBHblE
NPUHUMNBI  HEOTPaHUYEHHOW NOABOAHOW
BOWHbI cthopmynupoBaHbl. Ho ucnonHe-
HWE noKa ocTaBanocb B MNOABELUEHHOM
COCTOSIHUW: NpaBUTENLCTBO MepMaHum BCé
ewé konebanocsk. M no koHua 1914 ropa
HeMeLKWe MOoABOAHbLIE NOAKW NOTONUNN
BCEro TPU TOProBbiX CyaHa COl3HMKoB. Ho
B cheBpane cnefyiowero roga peLuarLmMin
war 6bin cpenaH. Mioboe cyaHo B Gpu-
TaHCkuMX Bofax 3aeefomo 06bLABNANOCH
uenblo, noanexailen yHuuTOXeHuo 6e3
onoeelleHna ero Komauabl. Haudanack
BOWHA repMaHckux cybmapuH NpoTUB BCEro
octansHoro mupa. Bnpodem, daktudecku
Hayanack OHa paHblie. Eweé B oktsabpe

1914 ropa «U-24» kanuTau-neWteHaHTa
WHengepa 6ea npepynpexaeHus Top-
neguposana B Jla-MaHwe dpaHuy3ckuit
napoxoa «Amupane aHTom», Ha Gopty
KoToporo Haxoaunuce okono 2000 Genb-
r’Mckux BexxeHLUes, B TOM YMCNE XeHLMHbI
1 getu. Torga HYU B YEM He NOBUHHLIM Ti0-
OsM noBesno: Topneaa TonbKo Noepeavna
CygHO W ero ypganock OT6ykcupoBaTh B
nopT, xotst 40 YenoBek Bce-Taku Mormbnu.
OpHako aTo NpecTynneHue cTano TONbKo
nepBbiM  «LBETOYKOM» OT

repMaHCKux
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NoABOAHUKOB. Hanutble KPOBLIO «SArOAKW»
6binu Bnepeaw.

Ye B criegytoweM Mecsue Yucrno no-
TONMNEHHbIX BPUTAHCKMX CYOQOB CKa4koMm
BO3pOCNO A0 NoYTH Tpéx pecsaTkoB. Ho
pewarwwmum cran anpenb, korga cybma-
puHa AoCTMIMa camoro KpynHoro B 3TOW
BOMHE «ycnexa», NycTMB KO AHY nanHep
«JlyautaHua» BogonamelLeHnem 44 Tbicaun
TOHH. «OTNUYMNCA» KanuTaH-NerTeHaHT
Banerep Weurep, komanaup «U-20». OH
nogkapaynun TpaHcatnaHTuk, Ha 6Gopty

Moasoanasn aoaka «UB-48» (Tun UB III), Fepmannsn, 1917 .

Crpounace ¢upmoii «binom yun @ocen B NamBypre. Tun KOHCTPYKUMH — ABYXKOpIycHBIH. Bomons-
MEILCHHE MOABOAHOE/HaiBOAHOE — 516/651 1. Pasmepsi: winna 55,30 m, mmpuna 5,8 M, ocazaxa 3,75 m.
Marepuan koprryca — crans. ImyGuna norpyxenns — 10 50 m. JIsurarens: 2 ausens Mmomuoctsio 1100 mn.c.
u 2 anexkrpomotopa MomHocTeio 790 n.c. Cropocts HaaBoaHas/moasoaHasA — 13,5/7,5 y3. Boopyxenne:
nsath S00-mm TOprieaHbIX annaparos (4 B Hocy, 1 B kopme), 10 Topnes, oaxo 88-mm opyaue (B 1918 .
3ameHeHo Ha 105-mM.) Dkunax — 34 gen. B 1917 — 1918 ronax 3akasano 200 eauuull, HO 3aBepIIEHO

NOCTPOiKOi TONBKO 98
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Monsoanas goaka «U-51» (Tan «U-19» — «Boennas cepus»), Fepmanus, 1915 .

Crpounacs ¢pupmoii «IepmanusapepdT» B Kune. THn KOHCTpYKUMH — ABYXKOPITycHBIH. Bogonsmenenune
noagoanoe/HanBoaHoe — 715/900 T. Pasmepsl: uthHa 65,2 M, mupHHa 6,4 M, ocaaka 3,6 M. Marepuan
Kopiyca — ctaib. [yOnHa norpyxesns — a0 50 m. JIsurarens: Z.me MouHOCThIO 2400 1.c. u 2 anexTpo-
moTopa MomHocTeio 1200 51.c. CropocTs HanBoHas/moaBoaHas — 17/9 y3. Boopyxkenue: yetsipe 500-mMM
TOpre/HbIX annapara (2 B Hocy H 2 B kopMme), 8 Topren, aBa 88-mMm opynus. Dxunax — 35 yen. B 1915 —
1916 rr. noctpoeno 6 eaunuit: «U-51» — «U-56». «U-51» u «U-56» norubau 8 1916 r., «U-55» nocne
BOHHBI nepesiana SInoHuy, caaHa Ha cioM B 1922 r. OctanbHbIe TAKKe CAaHBI HA C/IOM B 3TOM e IOy

KoTOporo Haxogunocb noytu 2000 yeno-
BEK, W, He BCNNbiBas W He npegynpeams,
BCagun B Hero Topnegdy. OrpoMHoe cygHo
3aToHyno 6bIcTpo, B TeyeHue Beero 20 mu-
HYT, np1 atom noru6no 1200 naccaxupos
1 YNEeHOB KOMaHAb.

MocnepoeaBlwun  MeXAyHapoaHbLIN
ckaHgan c yqactvem CLUA npusé&n k Tomy,
YTO repMaHCKoe NPaBUTENLCTBO OTMEHUNO
CBOIA NpUKa3s 0 BeeHWn ToTanbHoi nogsoa-
HOW BOMHbI. HO He cpa3y (Npowno no4TH
YeTbipe Mecsiua) U He B NOMHOW Mepe, a
C MHOroYMCneHHbIMK orosopkamu. Bbino
MOHATHO, YTO CTONb BLIFOAHLIA cnocob
HaHeceHuAa NpoTMBHUKY Gonblworo yuwep-
6a OKOHYaTenbHO YrHe3guncs B rornosax
HeMeLUKuX MWUHMCTPOB U agmupanoB. Bo-
306HOBNEHWE «4pe3BbivaiHbLIX Mep» Bbino
TONbKO BOMPOCOM BPEMEHM.

W Mepmanmus pewunna He TepsTb Bpeme-
HW 3pA. YToBbI TOTanbHbIE AeHCTBUA cTanu
no-HactosweMy addekTuBHbiMK, Tpebo-
Banocb UMeTe MHOro cyGmMapwH, Torga Kak
WX Y1cno Ha cepeauHy 1915 rona Bcé ewé
OCTaBanocb HesHauyuTensHbIM. Ho mepsbl K
TOMY BpeMeHU yxe Bbinu NpUHATBLI U ocTa-
Banoch XAarb pesynsraTtos.

Yto kacaetrca Tunoe cybmapuH, TO
apnecb npobnem He 6bino. [lononHuTenb-
HOTO BpeMeHu Ha pa3paboTky 4yero-tTo
NpPUHUMNManNbLHO HOBOro He TpeGoBanochk.
PaapaboTtaHHbIi K Ha4any BOWHLI BApWUaHT,
0b6biyHO 0603Hauvaemblit kak «tun l»,
BMOMHE YAOBNETBOPAN repMaHCKoe Ko-
maHpoeaHue. [oatomy 6ykBanbHO B
nepeble Xe Heaenu nocnegoean «mobu-
NU3aUMOHHBIA» 3aKa3 Ha WeCTb eauHuL:
«U-51» — «U-56», npakTu4eckn HU4em He
OTNUYAIOLMXCA OT NPeAYCMOTPEHHBIX eLé
[0 BoiHbl nogTunoe «U-31» n «U-43». 3a
HAMW BCKOpe nocnegosana cnegylouwlas
wectépka, «U-57» — «U-62», TaKk xe po-
craBwasca c¢upme «Beaep». Cnegywme
TPU eauHMubl, «U-63» — «U-65», pocta-
nuce «lepmanusiBepcT». Ha cranensx

3TOr0 Xe npeanpuATUA CTPOUIMUCL eLé
NATb aHanorMyHbix cybmapuH ans cows-
HoW AscTpo-BeHrpun, 4TO He nomewano
KOH(PMCKOBaTL UX B CBOIO Nonb3y. OHKM no-
nyunnu Homepa: «U-66» — «U-71»,

Mocne nepBbix ycnexoB CBOMX cyGmapuH
y nobepexbs BputaHun HEMUBI NOHANM, YTO
Hanbonee BocTpebOBaHHBIMK TEXHUYECKU-
MU napamMeTpamu NOAOK Ha AaHHbI MOMEHT
CTaHOBAITCA JaNbHOCTL NNABaHUA WM CKO-
pocCTb norpyxeHus. MoatoMy 3anac Tonnuea
yeenuuunu o 130 T, a cKpbITLCA C NoBepx-
HOCTU BOAbI HOBble «MOBMNU3aLMOHHBbIE»
cyOMapuHbl MOMMU MeHee YeM 3a MUHYTY,
ANA Yero CnyXunu cneynanbHble UWCTEepHbI
3KCTpeHHoro norpyxenus. MNpu atom gans-
HOCTb MOABOOHOMD X0Aa ocTaBanachk KpaiHe
He3HauuTeneHoW, scero 50 munb. Ho ans
NOpaXXeHUs TOProBbIX CYAOB OHa U He Tpe-

6oBanacb, B OTNIMMME OT «apTUNNEPUU»,
KOTOpas yaBounack yxe B NpoekTe Ao AByX
88-MMnNNUMETPOBOK. A B XOO4€e BOWHbI Ha
HeKoTopbix cybmapuHax BMecTo OgHOW M3
ITUX NylwekKk NoABMNOCE ANWHHOCTBONBHOE
105-mMm opyaue — BecbMa Cepbé3Hblit «ap-
rymeHT» B GO0 C BOOPYXEHHLIMK Tpaynepa-
MU ¥ NApoxoaam.

Cepun HemHoOro MoaudUUMPOBAHHbIX
«TPOeK» CneaoBanu oOpHa 3a ApYyron.
B kavectBe HawGonee CepbE&3HOrO W3-
MeHEeHMA MOXHO OTMETWUTE NOABNEeHWe B
HOCY BTOpOI Napbl TOpPNEAHLIX annaparos.
BnepBbie Takoe ycuneHue 6bino NpUHATO
Ha HeCOCTOSABLUMXCA KOHMUCKOBaHHbIX
«aBCTPUAYKAX», pacnpocTpaHuBLUMCH
3aTeM W Ha OTe4ecTBeHHble CcyGMapuHbI.
3aoaHO yBenuuMncs W 3anac Topneg -
¢ 6 o 12 wtyk (no nape Ha Kaxablil anna-
part). B octanbHOM passuTWe NOABOAHBIX
Kopabnei Wno BC& No TOW Xe HavyanbHON
NUHWK: Ha OEeCATOK-Apyrod ToHH Gonblie
3anac TonnuBa, Ha HecKonbKo cekyHg 6o-
nee BbiCTpoe norpyxeHue. Yxe Ha cambix
nocnegHUX B 3TOW BOWHE cepusx cyGmapuH
yMcno Topnen eweé pa3s yBenuyuunu — o
16-Tu. MNpuunHa nexana B U3MEHUBLLUMXCA
YCNOBUAX atak, 0 YEM Mbl eLLE paccKaXeM.
A Tak, no cytu pena, lepmaHusa 3aseplua-
na BOWHY C TOW Xe OCHOBHOW NOAKOW, C
KoTopon e& u HauvHana. MocnegHue 3a-
Ka3aHHble «Tpéwkun», «U-229» — «U-262»,
XOTSl U UMENW BOAOU3MELLIEHNe, AOCTUMLee
900 TOHH, HO NPaKTU4ECKW BECb ero pocT
ywén Ha yBenvyeHve 3anaca Tonnusa (go
160 T — B nonTopa paza Gonblue, YeM Ha
nepBbIX «MOBMNU3ALUMOHHBIX»).

[a, Tun cy6mapuHbl ot u ero komaH-
AoBaHWe BNOMHe ycTpamsan, HO HUKaK He
CKOpOCTb NOCTpOikU. B pokoBom aerycre
1914-ro npakTMyecku Bce npegnonaran,
YTO BOWMHA HEe MpOANWTCA Aonblue roaga,
MakcuMyM — nonytopa net. Hemupl npe-
KPacHO OCO3HaBanu, 4YTO edWHUUB TUna
«U-51» HMKaK He nocnerwT B 3TOT CPOK.

IMonsoanan goaka «U-66» («Tun UD»), Nepmanns, 1916 r.

Crponnace Ha roceepdu B Jlanuure. T KOHCTPYKLIMM — ABYXKOPITyCHbli. Bofonsmemenne nogsonHoe/
HaasoAHoe — 790/935 1. Pasmepsr: annHa 69,5 M, mmpuHa 6,3 M, ocanka 3,8 M. Marepuan kopmyca —
crank. [nybuna norpyxenus — 1o 50 m. JIpurarens: 2 qusens MomHocTsio 2300 s1.c. u 2 3neKTpoMoTOpa
momHocTeio 1260 n1.c. CropocTh HagBonHas/moaeoaHas — 16,75/10,25 y3. Boopyxenue: nars 500-mm
TOpneAHbIX annapatos (4 B Hocy u |1 B kopme), 12 Topnen, onHo B8-mM opyaue. Dxunax — 36 gen. 3a-
Ka3aHbl ABCTpo-Benrpueii, koH(HCKOBaHBI C HaYaJOM BOHHBI, JIOCTPOEHEI N0 HIMEHEHHOMY IPOEKTY.
B 1915 r. nocrpoeno 5 emuunn, «U-66» — «U-70». Bee, kpome «U-70», noru6nu B 1916 — 1917 rr,

«U-70» cnana Ha cJIOM MocJie BOHHBI
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Ionsonnas noaka «U-87» («Boennstii Tun»), Fepmanns, 1916 .

Crponnace Ha rocsepdu B Jlauuure. THI KOHCTPYKUMH — ABYXKOPITYCHBIH.
Bonousmemenue noasoaHoe/HagsogHoe — 755/998 1. Pasmepst: mumHa 65,8 M,
wHpuHa 6,2 M, ocanka 3,9 M. Marepuan xopmyca — crans. ['myGuua norpy-
xenns — 10 50 m. [Isurarens: 2 au3ens MouHocThio 2400 n.c. u 2 3nekTpo-

MoatoMmy yxe 4epes Tpu Hedenw nocne
Havana Goesbix AewcTBuii Mopckoe Mu-
HUcTepcTBOo noTpebosano paspaboratb
NPOEeKT Tako cyBMapuHbl, KOTOPYIO MOXHO
BBECTU B CTPOW HE MO3Xe, YeM OCeHbH
1915 ropa. MoOHATHO, YTO NPOAYKT TaKOM
paspabotku OyoeTr M ManeHbkum, W Oo-
CTaTOMHO NPUMWTMBHLIM. TeM He MeHee,
pelleHne MOCTABNEeHHOW 3afaYu Morno
HaWTUCb TOMBKO B BUOE BO3BpaTa K MUHUA-
TIOPHbBIM NOAKaM.

OpHako BO3BpaT 3TOT OCYLIECTBNANCA
yXe Ha HOBOM YPOBHe, npexge BCero,
6a3upoBanus. Hemubl 3axBaTWnu Kycok
nobepexbs, npuHagnexawmun bBenbrum,
TeMm camMmbiM NOABMHYB BO3MOXHbIE NYHKTbI
BbixoAa B noxoa MHoro 6nuxe k nopram
IOKHOTO U BOCTOYHOro nobepexwvs Bpura-
HUK. W, KOHEYHO, NOABOAHOE AENO LWarHyno
Brnepén co BpeméH «U-1». Tem He MeHee,
nepBbid BapuaHT, «npoekT 32», Bbirnsgen
COBCEM YX CKPOMHbIM. Bopouamelenue
Bcero 80 TOHH, eauHbIM ABUraTens, eQUHCT-
BEHHbIM TOpNeaHbI annapar... 3aTo uHxe-
Hepbl rapaHTMPOBanu, YTo Takne Kkopabnuku
MOXHO «KnenaTb» 3a YeTbipe mecaual

Bnaropasymmusa 3aka3yukoB (TO ecCTb
afMupanoB ¥ CneuuanucToB NO NOABOA-
HbIM CyAaMm) XBaTuno Ha To, YTo6bli NOWTH
Ha yBenuuyeHwe pa3MepoB NOAKW, NYCTb
U 3a c4éT Hebonblioro pocra BpeMeHu
noctpoiiki. Tak 6bin BbiGpaH HECKONbKO
yBenu4yeHHbin 1 bGonee peecnocobHbI
125-TOHHbIA «nNpoeKT 34», cCTaBUUK npw
sponnowieHun Tunom «UB-1». U mcé xe

KOHCTPYKUMS, BbIHY)KOEHHO OOHOKOPMyCHas,
ocTaBanacb BecbMa NpuMMTMBHOW. MecTa
XBartuno TONbKO ONA coBCeM HebBonbworo
60-cuneHOro Av3ens, rMaBHbIM JOCTOMH-
CTBOM KOTOPOrO OCTaBanocb TO, YTO ero
He HyxHO Obino paspabatbiBate. OH W
TaKKe eAWHCTBEHHbIN 3M1eKTPOMOTOP BABOE
Gonbluei MowHOCTM paboTanu Ha oauH
Ban. CaM npoyHbIi KOpnyc npeacTaensn
coboit umnuHAap, K koTopoMmy ¢ obeux cTo-
POH NPUKNENBLIBANUCL YCEYEHHbIE KOHYCbI,
B CBOIO OvYepeflb, 3aKaHYMBaIOWMUECH YyTb
Gonee OKpYMbIMK NErKUMIK KOHCTPYKLIMSIMM.
Mo Bepxy mpodvHoro kopnyca pacnonara-
nace Hapctpowika ¢ Hebonblwoin pyGkoi
nocepeguHe. MHTepecHo, 4To npu obem
npoekTe MPMbI-CTPOUTENW UMENK 3HaYM-
TenbHyo csoboay B ero BONMOLUEHWM, Tak
YTO €AWHWUUBI, MOCTPOEHHble Ha pas3sHbIX
BepdAX, UMEeNu MHOMO MEenKUX pasnuyui,
HauuHas oT ¢opMbl Kopnyca WU pyBku u
3aKaH4MBas KOMWYECTBOM W pa3Mepamu
wnuratos. CTOUT Taloke OTMETUTD, YTO, KakK
¥ B cny4yae ¢ 6onbwumu nogkamu, Hemubl
yaenunu MakCcuMym BHUMaHUA BOOpYXe-
HUKO M NUWb MUHUMYM — oburaemocTu.
naBHbIM OpyxuMem sBnsnucek asa 450-mm
TOpneaHbIX annapata B HOCOBOW 4acTu.
Wmenack 1 ceoeobpasHas «apTunnepus»,
pOofb KOTOPOW uUrpan 8-mMm nynemér Ha Tpe-
Hore, ycTaHaBnMBaeMbii Ha pybke wnu nps-
MO Ha nany6e. B obuem, aedcTBUTENbHO,
pevHKapHauuva nepebix cybmapuH XX Beka
Ha HOBOM TEXHOMOrMYECKOM YpOBHE. JTO
He npocTo obpa3s peuu: CpoK MOrpyxeHus
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Motopa MomHocTeI0 1200 n.c. CkopocTs HansoaHas/nogBoaHas — 16,75/9 y3.
Boopyxenue: mects 500-MM TopneIHBIX anmaparoB (4 B HOCY H 2 B KOpMe,
12 Topnen), opxo 105-mMm opyaue. Dxunax — 36 gen. B 1916 r. noctpoeno
6 emunnn: «U-87» — «U-92». Bee, kpome «U-91», noru6mm s 1916 — 1918 rr.,
«U-91» cnana Ha ciom B 1921 .

Manbix NOAOK yOanock COKPaTUTb NOYTH
A0 TPeTM MUHYTbI. [la u nog Bogom 6e3 ao-
3apAaKY aKKyMynsaTOpPOB OHWU MOITIM NMPOATH
MOYTU CTOMBKO XK€, CKOMbKO WX CTapluve
«CEcTpbl» — okono 40 munb. Bneyatnana u
rnyBuHa norpyxeHus, kotopasa u B pabouem
BapuaHTe coctaensana 50 m. Ha ucnbitaHu-
AX ronosHan «UB-1» npoGbina Tam B Teye-
HWe aByx Yacos Bea kakoi-nubo Teun.

YTo Kacaercsi ycnoBuid Xu3Hu u pabo-
Thl, 3KMNaXy M3 14 YyenoBek NPUXOAUNOCH
coeceM Hecnagko. [llepeBoHayanbHoO 3TO
onpaegbiBanock xoTs Gbl TeM, YTO noaku
npegHasHavanuch ANA noxoaoB ANWTEnNb-
HOCTbIO He Gonee TPéX CyTOK; Ha HUX He
6bIM0 HU NONHOUEHHOro Kamby3aa, HU Koek
Ana Bcei komaHabl. OQHOBpPEMEHHO OT-
AbiXaTb MOrna TonbKo TPeTb 3kunaxa. Ha
Aene Xe AanbHOCTbL HAABOAHOMO XoAa Ma-
NIOTKK cocTaensna okono 1600 mune, Tak
YTO OHa Mmorna gepxaTteca B Mope Gonee
10 cytok. OgHako yxe nocne HegenbHOro
noxoga cwnbl NOOEA NPakTUYeckn uc-
yepnblBanucek, Noatomy 6onee NpPogoOMKM-
TenbHble «KpyW3bi» cOoBepllanvch KpahHe
penko. [laxke camu ataku oKasanucb Aenom
BecbMa HenpocTbiM. [Mocne Beinycka Top-
negbl HOC NOAKM HeMeaneHHOo WEN BBepx,
U KOMaHge npuxogunocs CNoMsi ronosy
6pocatbCA B TOpneaHblii OTCeK, YTobbl
YyPaBHOBECWUTb CBO& CYAEHBILIKO, KOTOpoe,
B NPOTMBHOM Cny4ae, TyT xe o6HapyxuBa-
o CBO& NpUCyTCTBUE.

3aTo MHXEeHepHO-CTpoUTENbHLIe pelle-
HUA Bbirnsgeny Gnectswe. OgHy w3 UB



«lepmaHnaBepdT» yxuTpunacke NocTaBuTb
3a CpoK 4yTb 6onee Tpéx MecAUER, pesynb-
Tar npocto ¢heHoMeHanbHbIW. [a u BBOA
B CTPOW BbIrNsAen BeCbMa TeXHOMOMMYHO.
BonbWKUHCTBO NOAOK AOCTABNANM K MECTY
cnyx6bl B pazobpaHHoM Buae. CyGmapuHy
npeasapuTenbHO UCNbITLIBANK, pastupanu
Ha 4acTu, rpy3nnu Ha XXenesHoaopoXHbIe
nnatopMbl M OTNPABMsANM Ha MECTO
OEACTBUA, MHOIAA 32 COTHU U AaXe ThiCAYM
kunomeTpos. C6opka B 6asax unu noprax c
npunu4HbLIM 06opynoBaHnem 3aHMMmana He
6onee aByx Hepenb. Mocne eé oKoOHYaHUs
104K UCNbITbIBANKM Ha BOAOHENPOHULae-
MOCTb, Nocne 3Toro oHU BbinNKu NONHOCTLID
rotoBbl K «pabote». BONbWWHCTBO U3 HKUX
npoxoaunu Bce 3T npoueaypsl B GoiBlueM
Genbruickom AHTBepneHe, OTKyaa WX
CNNaensnu Ha NoHToHax no peke Wenbaa
1 KaHanam k mecty GasmpoBaHus B Bpiorre,
4YTO 3aHMMano MeHee Hegenwu. Hekotopbim
UB npeactosn ropa3go Gonee AanbHui
nyTe B aBcTpuickyio 6asy B lMone. Mocne
BCTynneHuss OTTOMaHCKOW WMnepuu B
BOWHY ofCyxaanacb faxe BO3MOXHOCTb
nepeeo3ku U cbopku B KoHCTaHTUHOMONE,
HO B TO Bpemsa epmaHus He uMmena cyxo-
nyTHoro coobwexus ¢ Typuuen, U oT 3ToN
Maeu oTKasanuch.

Mo «npoekTy 34» nocTpounu nepebie
17 epvHuy UB, nocne 4ero sowepwwue
BO BKYC HeMLbl pelunu YCUnuTb CBOM
npubpexHbie cybmapuHbl. M aoBonbHO
3HauuTenbHo. Bogouameluenve tuna UB I
npesbillano TakoBOe Y MNpealwecTBeH-
HuL Gonee 4yem BAagoe. MpupocT nowén
Ha nepexoQ K ABYXBanbHOW CUNOBOW

YCT@HOBKE, YTO 3Ha4YUTeNbHO MNOBLICUNO
onepauuoHHble BO3MOXHOCTW. Begb npwm
noboit aBapun eaAMHCTBEHHOMO AU3ens Ha
nepebiX nogkax tuna UB oHu npeepawa-
NNCb M3 rpo3HbIX NUpaToB B GecnomolLHbIe
HenoaswxHble XepTebl. Kpome Toro, Ha
ManoTkax rnosBuNUCL Opyaus, NycTb noka
HeGonbwue 50-MM, HO 3TO yXe He nyne-
METbl. [la M TopneaHble annapaTbl BMECTO
«ManoMoLLHbIX» 450-MM cTanu ctaHaapT-
HbiMu 500-mMm. lMosBUNMCE WM 3anacHble
Toprieabl (B nNepBoHa4YanbHOM BapuaHTe
orpaHuMuMBanncb TONMbKO ABYMS B anna-
patax), cHayana fApe, NoTOM W 4YeTbipe.
B utore 60eBble BO3MOXHOCTW «MarnoTOK»
3Ha4YUTeNbHO YBENUYUIUCD.

Mo Hoeomy npoekTy UB Il 6bino noctpo-
€HO Tpu aecaTka cybmapuH: ¢ «UB-18» no
«UB-47». lloaku ewé ctpounuch, korga
noaBoAHWKKM 3aTpebosanu o4vepegHoro
ynyyleHusa Xxapaktepuctuk. B wtore po-
avnca TpeTuid BapuaHt UB, KoTOopblit He
MMen co CBOMMM npeawecTBEeHHULAMM
yXe npakTh4ecku Hudero obwero. He
MYAPCTBYA NyKaBO, KOHCTPYKTOPbI B3sifu
3a NpoOTOTUN BCE TY Xe OCHOBHYIO, W, Kak
okasanocb B utore, Haubonee ypauyHyio
«TPOWKY» B €& «Mo6unu3auMoHHOM» Ba-
puaHTe, U3bAB C Heé BCE, 4YTO ObiNno BO3-
MOXHO. Tak poaunca NpoMexXyTouHbii Ba-
puaHT: Bpoae 6k1 hopmantHo npubpexHas
cybmapuHa, Ho B YHUBEpCaNbHOM OBNMYMK.
Mpwn BopounamelueHmn B 500 ¢ HeGonbLUMM
TOHH NoJKa BHOBb MMena ABOWHOW Kopnyc,
NPOYHLIA NMKOC NETKWMA, NATb TOPNEaHbIX
annapaTtoB M [eCcATOK Topnen (Bknwodas
3anacHblie). BepHynack Ha cBo& MecTo Ha

nanybe u rposHas 88-munnumeTpoBka.
B obwem, nonyuunace BOOpPYXE&HHaA OO0
3yboe maneHbkas akyna. [la A3blK U He
NoBOpa4YMBAETCA Ha3BaTb €& ManeHbKOW
unu «npubpexHor»: gansHocte UB Il go-
cturana 8500 — 9000 mMunb, B 3aBUCUMOCTH
oT chupmel. OnsThb, Kak U B cnyyae ¢ UB |,
CTPOMTENWU NOMYYUNU 3HAYMTENLHYH CTe-
NeHb BONbHOCTW B NPUHATMM YACTHLIX KOH-
CTPYKTUBHBIX PELUEHUI, TaK YTO TN pas-
6unca Ha MHOro NOATUNOB, OTNMYABLLMXCS
MEXaHU3Mamm, MecTamu X pacrnonoXeHus
M faxe pasmepami.

TeM He MeHee, pelLMB CTPOMUTL NOAKW B
GonblUMX KonuyecTeax, HeMLbl NOAOLLAN K
Aeny ¢ npucywiein UM oBCTOATENbHOCTLIO,
Mocne cocraBneHWss npoekTa ouvepeaHon
cepuun Ans cKopocTu pa3paboTku yepTexen
NepeHoCUni Ha OrPOMHbIE KYCKM BaTMaHa B
macwutabe 1 k 10. 3To noasonsAno Twarens-
HO NoAOrHaTh YacTu «GymaxHoro kopnyca»
6e3 ocobbix 3aTpar Ha pacuyéTbl U nepe-
YepuuBaHue. 3atem yxe U3 MeTanna usro-
TaBnuBanu oTAenbHbIe OTcekun Basoe Gonee
KpynHoro pasmepa (1:5) n ucnbitblBanu mx
noa AaBneHWeM B crieLnarbHbIX pesepsya-
pax Ha NPOYHOCTb. TakMM e «3K3eKyuu-
AIM» NnoABepranuce Moaenyu UNW HaTypHble
Aetanu, paccyMTaTb KOTOpble ANA Toraalu-
Hel «BbIYUCNUTENEHON TEXHWKM», npes-
craeneHHon, no Gonbwei yactu, apud-
MoMeTpamu, 6bino Gbl CNMLWKOM CROXHO
unu gonro. B utore a3KOHOMUNOCHL M BpeMs,
1 cpeacTea, Ans AOCTWKEHUA pesynbrara.

Cronk Xe TWarensHO U pa3yMHO pas-
pabaTbiBanca M npouecc NOCTPOWKM.
PUPMbLI-NOAPAAYMKM NONyYanu 3akassl Ha

.................................................................................................................................... =
! 3AABKA

: | Ha mpHoOpeTeHHe H3JaHUH PeJaKUHH KypHaaa «MoaeJHCT-KOHCTPYKTOP» (TOJILKO A5 pernonos Poccrnu)
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. HMeioTes Takke OTAeNbHbIE HOMEDA KypHAIA «MopeancT-KoHcTpyKTOp» 32 1996 I (N2 3,4,5,6,7,8,9,10,11,12),1997 . (Ve 1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12),1998r. (M 1, 2, 3,

1 4,5,6,7,8,9,10),1999r. (\e 1,7, 8,9, 10), 2000 . (N2 1, 3, 4, 5,6,7,8,9,10,11), 2001 . (M 1, 2, 3, 4,5, 6, 7, 8, 9, 10, 11, 12). A Taxke «Bponexonexuns» 3a 1996 r. (M 6), 1997 r.

L (N1, 6), 2000 r. (Ne 4, 5), 2001 r. (M2 1, 2, 3, 4, 5, 6); «Mopckas KoTexkus» 32 1997 . (Me 1,2, 4,6), 1998 r. (Ne 3), 2000 r. (M2 4, 5,6), 2001 . (Ne 1, 2,3, 4,5, 6). Bce HHTepecyiomue
‘* Bac Homepa minanuii 06BeauTe KPYXKKOM H OTIPABLTE B Apec PeJAKIHH 3ASBKY H NOYTOBBIH KOHBEPT ¢ Mapkoii B Bamum agpecom.
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IMonsoanas noaka «U-166» («IIpoexT 43»), 'epmanns, 1917 r.

Crponnace ¢upmoii «Bynkan» B BpemeHe. THn KOHCTPYKUHH — AByXKopmycHuIH. Bogonsmemenune
nojsoa-Hoe/HaaBoaHoe — 800/1000 1. Pasmepsl: pinua 71,6 M, mupHHa 6,3 M, ocaaka 3,9 M. Marepu-
an Kopmyca — craib. [iybuHa norpyxenus — 1o 50 m. [purarens: 2 gusens momHocTsio 2400 n.c. u
2 snexktpoMotopa MomHocTeio 1200 n1.c. CropocTs HaaBoaHas/moasoaHas — 16,75/8,5 y3. Boopyxkenue:
mecTk 500-MM ToprieaHBIX annapatoB (4 B Hocy 1 2 B Kopme, 12 Toprien), onHo 105-MM opyame. DKuIax —
36 yen. B 1917 — 1918 rogax mocrpoeno 8 equnni, «U-160» — «U-167». [Tocneasss noaxa To# ke CEpHH
«U-168» He Oblna 3aKOHYEHA CTPOHTEILCTBOM, KaK H emé 13 3aka3aHHbIX equHHL. Emé 3 equuuub Toro
e THna He ObLIH 3a50%keHbl. Bee caaHbl Ha CIOM MOCTE BOHHbI

MexaHuambl u obopyaoeaHue ooHOBpeMeH-
HO C 3anycKkoM HOBOW CepuW. YCTaHOBKY
Aauv3enen U aNeKTPOMOTOPOB OCYLLECTBNSA-

NO3BONANO TLATENLHO BLIBEPUTL NWUHUK
BanoB, CHWKAs TeM CaMbiM TpeHWe W
YPOBEHb LIyMa «MeXaHWku». 3asepLuan

MCNbITaHWA, BKNIOYABLUWE He TONbKO Norpy-
)XEHWe W BCNNbITUE, HO ¥ MaHEBpUpOBaHHe
B CaMbiX Pa3HbiX YCNoBuaX. 3aTeM NpoBo-
avnuce y4ebHble cTpensbel apTunnepuei
1 Topnegamu. CTOWUT 3ameTUTb, YTO Npo-
rpaMma UCnbiTaHUA BblAepXWBanach aaxe
B CaMbiX TSXKEMNbIX BOEHHbLIX YCNOBUAX
1917 — 1918 rogos B nonHom obbéme.
OuepepHoit  «U-BooT» Mor cuuTaTbes
NPUHATLIM B cocTaB (prioTa TONbKO B TOM
cny4ae, ecnv oA akTom noanucbiBanuch
BCE YNEeHbl KOMUCCUM: Hanuyne «4acTHbIX
MHEeHUW» 03Ha4ano, 4yTo kopabnb HegocTa-
TOYHO Xxopow AnsA 6oeBbix AEACTBUNA.

Bcé ato nossonuno pa3sBepHyTb no-
WUCTMHE MacCOBYIO MNOCTPOMKY NOAOK B
YCNOBWUAX OTHIOAb He GnaronpuATHBbIX.
OrteeTHan ToproBas Gnokaga epmanum,
BBeaéHHan BpwtaHuen ¢ camoro Havana
BOWHbI, BC& Gonee 3aMeTHO CKa3blBanach
Ha 3KOHOMWKE, B TOM 4UCNe BOEHHOW.
Ons Tex e NOAOK 3a4acTyio He XBaTano
[edUUNUTHBIX MaTepwuanoB, NpUXOAUNOCH
MCXWUTPATBCA W WCKaTb WM 3aMeHUTEenw.
«3p3aubl» 3aHANW OCHOBHOE MECTO U B
MEHIO 1 NOABOAHWKOB, U pabounx, cTpou-
Bwux cybmapuHbl, Tem Gonee, y 4neHoB
MX CeMmel, KOTOpbleé K KOHLY BOWHbI YXe
OTKPOBEHHO ronogand. Tem He meHee, Ha
PeaKocTb yaayHbid BbibBOp OCHOBHOMO Bapw-
aHTa noaBoaHoro kopabns eweé go Havana
6oeBbix AEWCTBUIA NMNIOC OPraHW30BaHHOCTL
1 u3obpeTtaTenbHOCTL NMO3BONUNM CO3AaThL
OuYeHb rPO3HOE OpYyXWe, B KOHLE KOHLOB,
e[Ba He NOCTaBMBLLEE Ha KOMNEeHU [MaBHOro
npoTuBHMKa — BputaHuio.

N1 B yXe cnyLeHHon Ha Boady noake. 310 npouecc NoCTPOMKK Oﬁl.LIl-'IprlE NpUémHbie B. KOOMAH
PN . \
3AABKA '
HA npuolpeTeHne HINAHMI pelaknHu xypHaAIa «MoJeTHCT-KOHCTPYKTOP» (A8 pernonos Poccun) :
«BpoHEeKOLTEKIHID): «Bbponerankosas Texnuka Tperbero pefxan Brnwen B aerycre 2002 r. !
wlBriumii Tank T-26» Buimen g susape 2003 r. i
«BponearromoGmmn KpacHoit Apmim. 1918—1945» Beimen 8 noabpe 2003 r. '
«lInaparonmii Tank [1T-76» Brimen B mapre 2004 1. '
«BpoHeTaHKOBaA TEXHHKA Kpacnoﬁ Apmun. 1939—1945» Benuen B centabpe 2004 . :
«Yép womka «IT peadd Buimen 8 despane 2005 . ;
«Ommé'muc TAHKH» Brimen 8 nosbpe 2005 r. !
«Boeprie MAIHHEL JIECAHTa» Beumen B mae 2006 r. :
«Asromobumn Kpacuo#t Apmun. 1941—1945» Brimen B oktaGpe 2006 r. i
«OTevecTserHble konécHble GpoHeTpaHCNOPTEPL Buimen B mae 2007 r. y
«Tpoden Bepmaxran Brimen & noaGpe 2007 r. !
M PYKTOp»: «Hcrpeburenn. 1939—1945» Bumen B centabpe 2002 . ,
Mﬂpmpolm 1939—1945» Brimen B oktaGpe 2002 r. i
= Pa3sBeYHKH, KOPPEKTHPOBMIHKH H IITYPMOBHKH. I939—1945» Brimen B mapre 2003 1. :
= «l’hmcmnmm 1939—1945» Besimen 8 asrycre 2003 r. '
E‘ «Cxaiipeiinep: ot Kopen o Beernaman Bumen s oxtabpe 2003 r. \
3 «letaronme xpuutes [xona Hoprpoma» Buimen B susape 2004 r. 4
] «Mopckue camonéra nanyGHoro u Geperosoro GaiHpoBaHHD) Brimen B espane 2004 r. L
E] «Mupaxm» nan Opanumein Brimen B mone 2004 r. !
2 « camonéTsl. 1939—1945» Bsimen B asrycre 2004 1. :
& «wPeaxTusnsie B Kopeen Bsumen 8 aneape 2005 r. '
a «]JlansHue M BRICOTHBIC passeqauku. 1939—1945» Buumen B gpespane 2005 r. i
;, «Kopeilickuii nomHron» Brimen B mone 2005 r. Li
g «CamonéTel cTpaTerHeckoil passeaxuy Brimen B ausape 2006 r. '
8] «Mul"-21 nporus F-4 Phantom» Buumen p mione 2006 r. ]
«Banét no sepTHKATHN Bsimesn 8 mapre 2007 . '
«BpHIUTHAHTE! GPHTAHCKOH KOPOHBY Buimen B centabpe 2007 . '
«BboMBapaHpoBIIHKH CepHH « Vi Brnmen B mapre 2008 . -
Mop KOJL «Iuaxopst THIa «LLlapaxoper» Brumen B nosGpe 2002 r. '
«Jlunkopel THNA «AiioBan Brimen B anpene 2003 . -
«lepmanckne nomsonHeie noakn VII cepumn Beimen B mae 2003 . 4
«BonbIuse OXOTHHKH rrpoem ]223;’]226:!1:» Bermen B anpene 2004 r. '
«Mopckne cp BOiHE. 1904—1905» Brimen 8 nexabpe 2004 r. '
«JIMHKOpE THRA «Cayf Ilama» Brimen s anpene 2005 r. i
«BricTp ie TPANBIHKH THNA «Dyracy Brumen B aexabpe 2005 r. L
«ABHAKOLIEKIAR»: «Camonérsl cemeficraa P-5» Brimen B asrycre 2005 . :
«bombapmuposmmk Ty-2» (. I) Brimen s mae 2008 r. :
«bomGapauposuik Ty-2» (u. II) Buiren 8 #osGpe 2008 . :
w/lansami -16» Brumen B Mae 2009 1. '
Btk Mul-27» Beumen s Hosbpe 2009 r. 3\,
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Ucmpebumens mankoe «HacxopH» Ha 6a3e manka Pz.Kpfw.ll Ausf.D. U3 sxcnoszuyuu TaHKkogo20 my3es apmuu CLUA
8 A6epduHe, CLLUA

«HacxopH» 8 akcrnozuyuu My3es maHKkogo20 oopyxeHus 8 nodmockoeHol Ky6uHke. YemaHoeku ebinycka 1943 2.
umesiu KamyhnsKHYH0 OKpackKy u3 nsimeH O/1U6K080-3e/16H020 U KPacHO-KOPUYHE8020 YEEMOE M0 MeCOYHO-XENMoMy hoHy
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