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TAHK NPOPRIBA

penyioskeHue co3aaTh HOBBIN CBEPXTS-
JKeJIBI TAHK M3HAYAJBHO IIPO3BYYaJIo
B maptre 1941 roma. H3roroBiieHune
KB-5 3sannanupoBaau K 1 ceHTAOpA
1941 roga. JIo6 u GanrHa IMJIaHUPOBA-
JUCHh C TOJH[MHON OpoHu 170 MM,
oopra — 150 mMm. BoopyskeHue TaH-
ka — 107-mm opyaue. /IBurareanp —
1 200 . c. llupuHAa MaNIMHBI HE TOJI-
JKHA ObLjIa mpeBbIIAThH 4,2 M.

K 1 aBrycra 1941 roga Uskopcromy
3aBO/y MOPYYEHO OBLIO MPEeabABUTH
MakKeT M TexHUueckuili mpoext KB-5
Ha yTBep:kaenue B Hapkomart oGopo-
Hbl. K 1 okTa0pa 1941 roma moIKHBI
OBLJIM OBITH HN3TOTOBJIEHBLI OIIBITHBIE
Kopanyc u OamHsa. I'TaBHOMY KOHCT-
PykKTOpYy JleHunrpamgckoro Kuposcko-
T0o 3aBOJA IO MOTOPOCTPOEHUIO CTABM-
Jach 3aJada CIIPOEKTHPOBATH AU3EJIb
B 1 200 1. c. Ha 6a3e moropos M-40
u M-50. AmajgornuHoe 3ajJgaHue IOJY-
ynjg u XapbKOBCKHUI 3aBoa. TeMm ke
IIOCTAHOBJIEHUEM TJIABHOMY KOHCTPYK-
TOpYy 'OpHhKOBCKOTO apTUIIEPUIICKOTO
3aBOIA IMPEIINCHIBAJIOCH CIIPOEKTUPO-
BaTh U U3rotoButh nymrKy 3MC-6 ka-
au6opa 107 MM, ¢ HAYAJIBHOU CKOpOC-
ThI0 cHapana 800 m/c u yHUTAPHBIM
cHapamoMm maccoin 18,8 kr.

B uione 1941 roma mauyaauch pado-
THI HAJ TAHKOM. J[JI1 MPOEeKTUPOBAHM
KB-5 0b111a oOpa3oBaHa Opuraga KOH-
CTPYKTOPOB. Beaymum paspadoTuynKoM
KB-5 6b151 Ha3HAYeH CTAPIINHA HHIKEe-
uep H. B. Ileiiu. IIpu paspadorke KB-5
OBLJIO IMIOCTABJIEHO YCJIOBUE HCIIOJIb30-
BaTh MAKCHMYM 3JIEMEHTOB OT TaHKA
KB-1. B xone mpoeKTHPOBAHUSA IOJY-
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YUJICA MOIIHBIM TaHK BeCbMa HEOOBIUHOI BHEIIIHOCTH.
Hnsa skoHomuu mMacchbl Kopnyc KB-5 momeiTanucs cue-
JaTh MaKCUMaJbHO HUBKUM — Bcero 920 mM. ITo mpu-
BEJIO K TOMY, UTO CTPEJOK-PAAUCT 1 MEeXaHUK-BOAUTENb
MMOJTYYMJIV BBICTYIIAIOIIIE BBEPX OalteHKu. B poMGoBuU -
HoI Garrae BbicoToM 1 840 MM m Ion Hell pacoaarajaoch
IOBOJILHO ITPOCTOPHOE 00eBOe OTeIeHre TaHKa, B KOTO-
POM HaXOAMJIUCHh KOMaHAWP, HABOAUUK U IBOE 3apsKa-
omux. BamHio crenany BRICOKONM — JId pasMeIleHus
skumaka u 107-MM nymKy ¢ 6poHe0OMHBIMU U OCKOJIOU-
HO-(pyracHBIMU CHAPSALaMHU, a TaKKe IJIA TOTO, YTOOBI IO
IMIUpUHEe TAaHK yMeIIaJjcda Ha YKeJe3HOTOPOIKHOM IJIaT-
(opme, TaKk Kak 9TO OBLJIO OOHUM U3 0043aTEJIbHBIX yC-
JIOBUM TeXHUYECKOTO 3aJaHUsd.

ITockonbKy musennr M-40 aaa KB-5 chmenan eire He
ObL1, B mioje 1941 roga TaHK IMePeIpPOEKTUPOBAIU IO
napaJieJIbHYIO0 YCTaHOBKY nByX nuseseit B-2CH. Us-3a
HEBO3MOYKHOCTH M3TOTOBJIEHUA IITAMIIOBAHHON OGalrHu
C TOJICTBIMH CTE€HKaMHu B pas3paboTKy ObLila HNpUHATA
cBapHas. K aBrycry nmpoexktT KB-5 ObL1 3aBepiiieH, HO U3-
3a TSAMKeJoi 00cTaHOBKU mof JIeHMHIpagoM M3TOTOBJIE-
HIEe OIBITHOTO 00pasiia ObLJIO OTMEHEHO, a BCe CUJIbI KOH-
CTPYKTOPOB OPOIIIeHbI Ha COBEPIIIEHCTBOBAHNE KOHCTPYK-
muu tanka KB-1.

T';maBHOIT KOHCTPYKTUBHOI ocobeHHOCThI0O KB-5, oToin-
yaBIllell ero oT ocTaJbHBIX KB m npu aTom pomHuBIIEi
¢ KB-2, Onlma ymoMmsHyTas yske OOJIbIIas M BBICOKAS
OamHa pomOoBugHOIM opmbl. Takasa OaIlHsa MO3BOJIAIA
PEeIIuTh Cpasy HECKOJbKO KOMIIOHOBOUHBIX IIpobJseM. Bo-
TIEePBBIX, KA3eHHUK ITYIITKYU IPU JIOOBIX yIrilaX BO3BBIIIIE-
HUSA ocTaBajicAd B OalllHe, BO-BTOPBHIX, KOMaHIUDP TaHKa
¥ HaBOJUUK TaKiKe YMeIlaJnCch B OalllHe U He ObLIU 3a’Ka-
THI MEXKY Ka3eHHUKOM U IIOTOHOM (IIOTOH TaHKa — 3JTO
YDPOBEHb MOAINMUITHNKA TOBOPOTHOT'O YCTPOMCTBA OaIHu,
OallleHHBIN ITOTOH — BEPXHSAA IJIOCKOCTH OarirHu). Bee 910
IaBaJi0 BO3BMOKHOCTH ODOWTHCH CPABHUTEJIBLHO HEOOJIb-
mum OamreHHbIM moroHoM (y KB-5— 1 840 mm, ma
300 MM Goabliie, uem y KB-1), KoTOpBIlI IpUHUMAJ Ha
ce0sa JUINb HATPY3KY OT BhIcTpeaa. K mpumepy, amajo-
TUYHOE pellleHre TO3BOJIMIO0 PABMECTUTD B OOJIBIIION OaIri-
He KB-2 152-MmM rayb6uity, npu sToM JuaMeTp IIOTOHA OC-
rajgca Kaxk y KB-1. BeicoTa TaHKa B 9TOM cJydae BO3pac-
Taja, HO ee MOYKHO OBLJIO YMEHBIIIUTDH 324 CUET BBICOTHI

KopIyca B paiioHe 60eBOTO OTAEJIeHU [0 pas-
Mepa, 00ecreuynBaloIero TOJbKO KpeljieHne
2JeMeHTOB moaBecku. Ilostomy xopmyc KB-5
B paiioHe 60€BOT0 OTAEJIeHU 1 OTAEJeHU YII-
paBieHUA UMeJ BBICOTY Becero 920 MM U MOBBI-
majicsa 10 1 300 MM B paiioHe MOTOPHO-TPaHC-
MMCCHUOHHOTO OT/AEeJIeHU.

Beicorer 920 MM He XBaTaJjo IJIs pasMelre-
HUA MeXaHUKa-BOAUTENSI U CTPeIKa-pagucTa,
HO mIpobJieMa peliajgach YCTAHOBKOM Ha I'o-
JIOBOIT MeXaHUKAa-BOAUTEJSA OPOHUPOBAHHOTO
OTKHUIHOTO KOJITTaKa CO CMOTPOBBIMHU ITIEJIS-
MU, 00ecIIeunBaBIINMU 0030, JYUIIUHA, YeM
Ha ooeruaoM KB. Touiruaa OpoHN OTKUIHOTO
KoJmaka Oblja KaK y JJOOOBOTO JHcCTa Oalil-
HU — 180 MmM.

CTpeJIoK-pagucT UMeJ B CBOEM PaclopsiKe-
Huu OarreHKky ¢ nyjaemeroMm Ilertapesa, ycra-
HOBJIEHHYIO Ha IIOCTaMeHTe TaK, UTO OTrOHb
MOXKHO OBLIO BECTHU IIOBEPX KOJIIIaKa MeXaHu-
Ka-BoauTessa. KoHCTpyKmusa obecmeunBaa
BO3MOYKHOCTh CTPEJIbOBI II0 BO3AYIIIHLIM IIe-
asaMm. Bropas momobHas OarlieHKa HaXOAUJIach
Ha KPBIIIIe OCHOBHOU OaIllHu. ¥YCTAHOBJIEH-
HBIA B HEHW myJjieMeT OOCTYKUBAJICSA 3apsKa-
oM. B 60eBOM oTaesleHUN KOpIlyca pas-
MeIaJach yKJaJKa C YaCcTbI0 0DOEKOMILIEK-
ta 107-Mmm nymku. OCHOBHOUN 00EKOMIIJIEKT
YKJIAObIBAJICA B HUIIY GaITHU.

Komauaup Tanka pacmosarajcsa cupasa OT
OymIKu. B ero pacnopskKeHUy HAXOAUJIACH
MMOJHOIleHHAaA KOMaHIMPCKasa OallleHKa c 5
CMOTPOBBIMU IIPUOOPaAMU W HEOOJBIITUM IIe-
PHCKOIIOM, KOTOPBII ITO3BOJISIT BeCTH HABJIIO-
JIleHue OoBepX ImyJjaeMeTHOIi 6arenku. CiaeBa
OT OYIITKY HAaXOAMJICA HaBOAUYUK, a B KOPMO-
BOIT YacTH OAIlTHU — JBOE 3apsAKAIOINX, Ha-
JM4Yre KOTOPBIX B COCTABE 9KUIIAXKa, YUUTHI-
Bas Maccy CHapsamoB, OBIIO OTHIOAL He JIUIII-
HUM, TeM 0ojiee UTO B IIEPCIEKTHBE YaCThb
TAHKOB MOTJIM BOOPY:KUTH 152-MM rayouriei-
nyIikoii. B MOTOpHO-TPaHCMUCCUOHHOM OT-
IeJIeHUN ITapajiesIbHO YCTaHABJINBAJINCEH IBA

TTX CBEPXTHAXXEJIOIO TAHKA NMPOPbLIBA KB-5
BoeBasi MACCA ....vcvrnmnencnnnvennsnnnnsnsnnsnsnnnnnnnnnnsnnnas 100 T
ODKUMANK . cucenmncncnncnmsesessmsesassssmsnsnmsmsnsnssnsnsnsnnsnnns 6 uen.
TonwumHa GpoHuU:

JIOO KOPMYCA M GALLHS -.cuvucerercrcnencsnsnsmsmsnnnnnns 180 mm

OOPT srnvmnrmnrsmssnssasnssessssnssasnssnssasnssnssnsnssnsnas 150 MM

OHULLLE U KPbILUA «.eucvesnrscsnsnsnnsnsnsnssnsnsnsnnsnnnnnnes 40 MM
BOOPYXEHUE ....c.cevivreenncnnnnnnnnn--. OAHA 107-MM nyLwUKa,
.............................................. Tpn 7,62-mm nynemerta
CymMmMapHas MOLLHOCTb ABYX ABUratesie......... 1200 n. c.
MakcumanbHas CKOpPOCTb
MO NEPECEYEHHOM MECTHOCTM -.cururumnrnrnrnnnnnnnnan-a- 40 KM/Y
LLinpuHa NpeoaosIEBAEMOIO PBA ...cvcvcrrsnsnsnnsnnnnnsns 2,0 M
FMyouHa NpeononeBaeMoro OpoAa ...cvvvevrcvrasnnscnnas 1,5 M
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nuseabHBIX aBuratensa B-2K moimaocthio mo 600 1. c.
ITepexon Ha ABYXIBUTATEIBHYIO CXEeMY OBLI BBIHYKIEH-
HOM Mepoii, TaK KaK C HauajJoM BOMHBI JOBecTHu 6oJjee
MOIITHBIE BapuaHTHI B-2 ¢ TypOoHamgyBOM He ITpeAcTaB-
JISJIOCh BO3MOMKHBIM. He OBLIO 1 BO3MOXKHOCTH IIOJIY-
YUTh B IPUEMJEMBIX KoamdecTBax aBuaguaesu M-30
nau M-40. J[Buratenu coeIUHSANNCH ¢ KOPOOKOH mepe-
Iad C IOMOIIbIO IPOMEIKYTOUHOI'0 PeayKTOopa.

Kopnoyc KB-5, B otsinume ot apyrux KB, HEe umes THY-
THIX JIeTajiell, 3a NCKJIIUeHNEeM KOPMOBOT0 HUKHETO JIN-
cTa. BpoHeInCThl COeUHSAINCE IPYT C IPYTOM I'y:KOHAMU
u syieKTpocBapkoii. Toammaa 60pTOB 1 KOPMBI KOpIyca
mocturanga 150 MM, Kpbimu u gauina — 40 M.

IIpu cosmauum nymku SMC-6 mcmorb30Baan NMeIOIn-
ecsa HapaboTku. Tak, yHUTAPHBINA 3apsA ObLI II03aMCTBO-
BaH OT y:Ke mpousBogsireiica 107-MM IUBUSMOHHON IIYIII-
Ku M-60, mpu 5TOM ero MOIITHOCTEL OblLiIa IoBbIIIeHA. 1o

KOHCTPYKIIuU 1 TexHomoruam 3UC-6, ¢ yue-
TOM BO3POCIIIeli MOIIHOCTU, ObLIa B OOIIUX
yepTax aHaJOTUYHA YiKe IIPOU3BOIAIIelics
76-MM TaHKOBOU myIiKe P-34.

Papg KOHCTPYKTUBHBIX PeIleHui, HAIpPHU-
Mep, MeXaHUUYeCKHUN TOChLIaTeIb 3apsaKaHms,
ObLIu B3ATHI oT P-42. IIpu mMacce cHapsaza
B 16,6 kr u ckopoctu 800 M/c MOIIHOCTH
3H1C-6 okasasnach B 4,4 pasa BbIIlle, YeM MOIII-
HOCTH MymKu P-32 — IITATHON IIYIIKU ce-
puiiaeix KB-1. 9To o3Hauajo, uTo Jt0b60ii co-
BPEMEHHBIA TaHK MOKHO OBLJIO IIOAOUTH €0
Cc IMCTAaHIIUNU B KUJIOMETP U Jaske Oojee.

Cepuitaoe pousBoacTBo myiiek 3MC-6 Ha-
yajoch 1 mi0asA, U, COTJIACHO OTUETYy 3aBOIa
Ne 92, «B miome — aBrycte 1941 roma ObLIO
M3TOTOBJIEHO IIATH cepuiitubix opyauit SMC-6,
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IIOCJIe Yero WX IPOU3BOACTBO IPEKpalleHo M3-3a
HETOTOBHOCTHU TSMKEJIOT0 TaHKa».

KB-5 umen psAn HeOCTIOPUMBIX ITPENMYIIIECTB IIe-
pen HeMeIKHMHU TAaHKaMH BCeX THUIIOB, BKJIOUAS
(dpaunysckue Tauku tuna B-1bis m Somua S-35.
107-mm nymka 3WMC-6 cBobomgHo mpobuBaia OPOHIO
Joboro n3 HUX Ha guctaHnuax go 1 500 m, B To
BpeMs Kak caMm KB-5 ocraBajics yA3BUMBIM TOJIBKO
I apTUJLIEPUM KPYIHOTro Kanubpa. Bmpouewm,
HEeJOCTATKOB y COBETCKOI'0 TAHKA TOKe OBbLIO HeMa-
J0. CaMBIM CYIIIECTBEHHBLIM OBbLIa OIPOMHAS Macca,
KOTopas He M03BOJIsAJa TAHKY IPOoe3sKaTh M0 60JIb-
IIMHCTBY MMEBIIKNXCS TOrJa MOCTOB, & B PHIXJIOM
rpyHTe WIn B 3abosouenHoi mectHOoCcT KB-5 Mor
BOOOIIlE IIOTEPATH IOABUIKHOCTE. Kpome TOro, BhI-
coTa TaHKa Jejaja ero OTJMYHOI MUIIEHBIO Ha
moJjie 60s. Bosmo:kuo, KB-5 6511 661 XOPOIII B 000-
POHEe — IeMCTBYA M3 3acal WJIN YKPBITHUHA, OH MOT
Obl NIPUHECTH OOJILIIE II0JIb3bl, YeM B IPIAMOM
CTOJIKHOBEHHUHU C IIPOTUBHUKOM, — KMMEHHO TaK
B KOHIIe BOMHBI HEMIIbI MCIIOJIb30BAJIN CBOY CBEPX-
TsKenble Tanku MAUS.

COopKy Momean HauHUTE ¢ Kopiyca. B mer. 14
BBIPEIKBTE OTBepCcTHEe, O0003HAUeHHOE CHUMBOJIOM
HOYKHUIL, 1 BKJIeITe 0OJIBIIION HMOIINIIHAK, COCTOS-
muii u3 merasneir 48 m 49 (Kax BKJIeMBaeTCA IO/I-
IIUITHUK, MbI MHOTOKPATHO O0BACHSAIN B IIPEABLIIY-
mux nyoaunkanuax). ITocae Toro Kaxk MOIIMIUITHUIK
BBICOXHET 1 Bbl yOeJUTEeCh, UTO OH IIPOBOPAULBAET-
ca B meT. 14, cKJeliTe BepXHIOI YacTh Kopmoyca 14
¢ HUJKHEUW JacThIo Kopmyca 5. 3aTeM CKJielTe Iiec-
THAAIATh OAJIaHCHUPOB-TOPCHMOHOB — mOeT. 16 —
U IpuKJeldTe mX B 0003HAUEHHBIX MeCTaX BIOJIb
6opToB Ha zaer. 5. [lajgee B Buae MUJINHIPOB CKJIETi-
Te IIeCTHAAIIAThL OMOPHBLIX KATKOB U3 AeTajneil 2, 7
u 11 u mocJie BRICBIXaHUA NPUKJIEHTe UX K geT. 16.

ITogmep:xuBaroiie poaIuKy CKJIeliTe TakKe B BU-
e muanEapos us geraneir 13 u 50. Ha crepsxeHsb oT
rejieBOii pyUKM HAMOTalTe BoceMb AeT. 51, IIpoKJe-
WBasg WX II0 Mepe HaMaTbIBaHUA. Y Bac IOJIydaTCs
oCH IJIs TIOAAEeP:KUBAOIIUX POJUKOB, KOTOPLIE BEI
IPUKJIENTEe K CKJICeHHBLIM paHee poauxam. Ilocie
BBICBIXAQHUSA MOAAEPKUBAIOINX POJUKOB IIPUKJIETi-
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Te UX BIOJIb OOPTOB Ha JIeT. 5 B 0003HaUEHHbBIE MecC-
Ta. Bexgyiue KoJieca ckyeliTe B Bue ITUJINHIPOB 13
meraneit 3 u 41. AHaJIOTHYHO CKJeliTe B BUAe IIU-
JIMHAPOB JIEHUBIIBI 13 Aetajyieid 4 u 41.

Benyimue KoJsieca 1 JIESHUBITHI C IIOMOIIIBIO oceil 51
OpUKJIeTe K AeT. 5, KaK 9TO MOKasaHo Ha cO0pou-
HOM uepTe:xke. Ha KpPBIIIY MOTOPHOTO OTIAEJI€HUS
npukJjaeiiTe OPOHEKOJINAKN, 3aKPbIBAIOIIIe BEHTI-
JAIUOHHBIE pelneTku 23 u 29, KaK ImoKasaHO Ha
c6opouroM uepTeske. Ha KpbIIITy MOTOPHOI'O OTe Ie-
HUSA IPUKJIEHTe TaKKe JIOKH JOCTYIAa K JBUTATEJII0
45. Bgoabp 00pTOB Ha 0003HAUEHHLIE MeCTa MPU-
KJelTe KpbLIba 12, CJI0KUB MX IIPeIBAPUTEIHHO
oIoJiaM U CKJeuB. ITociie Toro Kak KpbLIbsA BBICOX-
HYT, IPUKJIENTe K HUM B 0003HAUEHHBIX MeECTaXxX
yerwipe Amuka SUII-8. K mepengnemy u 3agHeMy
JIICTaM SHUIA B 0003HAUYEHHBIX MeCTaxX IIPUKJeHTe
oykcupubie meTsiu 10 (CI0KUB UX IIPeIBAPUTEIHHO
B Buzie 0yKBheI «T»). ITocae Toro kak yoegurech, 4To
BCe KATKHU XOPOIIO BBLICOXJIU, IIPUKJEHTEe BOKPYT
HuX ryceHunsl 31. I'yceHUIIBI CKIaIbIBAIOTCS IIOTIO-
JlaM, UTOOBI He ObLIO BUAHO OYKB C 000OPOTHOIT CTO-
pousl gucta. O6paTuTe BHUMAaHIE: C Kpas JUCTa, Ha
KOTOPOM pasMeIlleHbl I'YCeHUIIbI, eCTh KpPacHbIe uep-
TOYKHU — OHU ITOKAa3bIBAIOT, KAaKasd YaCTh I'yCeHUIIbI
SABJISETCS BHEIITHE CTOPOHOIA.

Bamruio ckieiite us geraseii 21 u 24. Obparure
BHUMAaHUIE, UTO, Iepel TeM KaK HPUKJIEUTh JHUIIEe
OalllHMW, B KPBIMNIY OAITHN HYXXHO BKJIEUTH MaJIbIi
OONIIUIHUK U3 geT. 46 u 47, TaKk KaK ogHa 13 3e-
HUTHBIX OAIlleHOK pacloJjaraeTrcs Ha KpPBIIIe OcC-
HOBHOU OGamruu. Macky OyIIIKU CKJelTe U3 Jgera-
aent 28 u 17 (B mer. 28 He 3a0yabTe caeaaTh OTBEP-
CTHe TIOJ CTBOJI IMYIIKM), TIOCJE 9TOTO K KaKI0M u3
nmer. 17 mpuraeiite neranu 35 u 30 u y:Ke B TaKOM
BHJe MACKy OYIIKHN IpUKJIeiiTe B 0003HAUEHHOM
MecTe K JoOoBomy JjucTy OamrHu. CTBOJ IYMIKK
CBEepHUTE B TPYOOUKY U3 AeT. 6 1, Korjaa OH BbICOX-
HeT, MPUuKJelTe ero K OamrHe (KOHEIl IIyIITKY JOJI-
JKeH MPOUTH CKBO3b OTBEpPCTHE B AeT. 28 u IIpu-
KJIEeUThCA K JIoOoBOMY JucTy Garirau). IIpukieiiTe
0aIrHIO K MOAIIMUITHUKY KOPITyca.

Ha xprimre 6amntam B 0003HAYEHHBIX MeCTaX IIPU-
KJeiTe JIOK 1 u OalmmeHKy KomaHaupa 25 u 26.
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ACTYIUJIO JIETO — BPeMs KaHUKYJ, OTAbIXA
1, KOHEUHO, pa3BjeueHnil y Boabl. Kynarscsa
1 3aropaTh — 5TO IIPOIIe IPOCTOTO, a BOT
MMeTh KaKOU-HUOYAb BOAHBIA TPAHCIIOPT —
MeuTa MHOrux. Ha HeM MOXKHO He TOJILKO
IepenpaBIAThLCSI Yepes PeUuKy, HO 1 COBEp-
IIaTh IJIATEJbHBIE IIPOTYJIKN U PhIOAUUTD,
OTILJIBIB MOJAJIBIIIE OT IITYMHOTO TLISKA.
IIlmaBcpencTBO OJIsE 9TOTO MOJKHO OBITH
OYeHb JIETKUM, UTOOBI ero 6e3 Tpyaa MOXKHO
OBLIIO HECTH [0 BOALI BABOEM. SHAUUT, U TIO-
CaJgOUYHBIX MECT Ha HeM JOJIXKHO OBITL ABa,
U ellje MeCTO JJIs HeoOXOAMMOTrO CHapsiKe-
Husi. [TosTomy pasmepsnl, BOZOU3MeIlleHIe
¥ OPOYHOCTH MOJIKHBI OBITH PACCUNUTAHBI
c 3amacom He MeHee ueM B 1,5 pasa.
IIporynmounsiii KaTaMapaH OTBEUaeT BCEM
oTuM TpeboBaHuAM. IIpu AIMHEe 0KOJO 3 M
OH CIIOCOOEH yaep:KuBaTh Ha BOJE JBOUX
IIacCasKMPOB Ha YPOBHE PACUETHOI BaTepJIu-
HUU — IpuMepHo 150 MM oT guumia. A ais
IIOJIHOTO 3aTOILIEHUA KaTaMapaHy mIoTpedy-
eTcs He TOJIbKO 0o0Ias pasrepMeTU3arus
BCET0 BHYTPEHHET0 BO3AYIITHOTO 00beMa, HO
U ILTIOC IIeCTh UeJIoBeK BecoM 1o 80 Kr.
KoHCcTpyKTUBHO KaTaMapaH ONUPAETCs
Ha 2 OOKOBBIX OCTOBA-IIOILIABKA. B Kaxaom
MIOIIJIaBKE YCTAHOBJIEHBI O 2 Ipe0HBIX KO-
Jieca, IPUBOJUMBIX B IBUIKEHNE IIeJaIsaMU.

BMECTE C APY3bAMU

MPOrY/1I04YHbIN
KATAMAPAH

ITornaBKY coemuHeHBI MeXKIY COOOM THUIIEM U ABY-
Ms TMACCAKUPCKUMU OaHKaAMU, WJIU CUAEHbIMIN.
BuyTpenHmMit 00beM CyaHA MEXKIY TOILIaBKAMU II0JI-
HOCTBIO repMeTrueHr. Ha BHyTpeHHeIl CTOPOHEe JHIU-
II[a HAIIPOTUB KaXKI0N OAHKU 3aKpPeIlIeHbl phluaru
TOPU30HTAJIBHO JIeHCTBYIOMINX IIemaneii. Ilaccamup
He BpalljaeT meJaasaMy BeAyIMUil BaJ I'peObHOr0 KO-
Jieca, KaK Ha BeJIOCHUIIe/e, a COO0IIaeT rOPU30HTAb-
HOe BO3BPATHO-IIOCTYyHATeJIbHOE ABUKEHNE HOTaMMU,
3acTaBJjisgd pbluaru Kojebarhesa. Ha peruarax Kas-
IO¥ Iemaau ITapHUPHO 3aKpPeIlIeHbl IMATYyHBI —
OHU-TO W BPAIlalOT KOJEHYATHIN BaJ I'PEOHBIX KO-
gec. Takoii MmexaHM3M NIpUBOAa I'peOHOrO KoJieca
HaAMHOr0 obJieruaeT mpoliecc padboTsl HoraMmu. UTo-
ObI BUZIETH, B KAKYIO CTOPOHY HAaUMHAET BPAIaThCs
rpebHOe KoJieco MpU HayKaTUU Ha JIEBYIO WU Ipa-
BYIO IIeJlaJib, B BePXHell YacTy KasKJOoro IIOIJIaBKa
HaJ Ipe0HBIMU KOJIECAMU €CTh HeOOJIbIe OKOIITKY,
3aKPBIThIE IIPO3PAYHBIM ILJIACTUKOM.

g ynopaBieHUs KaTaMapaH OCHAIleH IIITypBa-
JIOM, Ha OCH KOTOPOTO 3aKpeIlieH pyiab. Ha karama-
paHe Bce MeXaHU3MbI YIPABJIEHUA U PYJIb, HAXO -
IIUIACS IO BOJOM, PACIOJIOKEHEI He Y KOPMbI, KakK
00BIUHO, a y Hoca. Takoe paciojio:keHue pyJas 00-
JierdyaeT U3TOTOBJIEHIE U IPU MaJIbIX CKOPOCTAX CO-
BCEM He CHUJKAeT MAaHeBPEHHOCTL CyJHA.

Ilepen mocTpoiikoii kKaTaMapaHa cobepuTe Heo0-
XOAMMBIE MAaTePUAJbl U IOATOTOBbTE MHCTPYMEH-
Tbl. VI3 MaTepuaJjioB BaM IIOTpedyeTcs MeHOILIACT.

CrieliTe mepuckon 22, CBEPHYB €ro B TPYOOUKY
(cBOpauMBaThL HYKHO C 0oJiee IMIMPOKOTO KOHILA),
U OpUKJIeliTe ero K geT. 26, KaK 5TO IMOKas3aHO Ha
cbopounom ueprexxke. Ha obo3HaUueHHOE MECTO Ha
KpBbIIlie OalllHy IpUKJeiiTe npuiiesa 9, CBepHYB ero
B TPYyOOUKY. 3eHUTHYIO IIyJIEMETHYIO OaIlleHKY
cKJyeiiTe us meranueii 44, 39, 36 u 19. K nepenueii
yacTu OallleHKU HNPUKJIeliTe MacKy myjaemera 42,
a Ha Hee caM myJieMeT 38. 3eHUTHYIO OAIlleHKY
npukJeliTe K Kpbiie 6amau. CKieliTe aHAJIOTUY-
HBIM 00pPa3oM BTOPYIO 3€HUTHYIO ITyJIEMETHYIO 0a-
IIeHKY — OHa IMOHAAOOUTCA YYTh IO3Ke.

B mepenneit uactTu Kopmnyca mpukJjeinTe OpoHe-
KOJIIIAK MeXaHWKa-BOLUTeJs u3 jgerasaeir 34, 33
u 37 U IPUKJENTe ero K KOPIyCy, KaK IIOKa3aHOo
Ha cOOPOYHOM uepTerke. PAIOM ¢ KOJIIIAKOM Ha
BTOpOe 0003HAUEHHOE MECTO IIPUKJIenTe Iu-
aunaap — geranu 40 u 43. B get. 43 BKJeliTe BTO-
POl MaJIBIil MOAIMIUIHUK — OeT. 46, 47. CBepxy Ha

9TOT IUJIUHAP IPUKJIENTEe BTOPYIO 3€HUTHYIO ITyJIe-
MeTHYIO Oamrenky. OHa caejaHa Ha BO3BBLIIIEHUN
ILJIST TOTO, UTOOBI CTPEJIOK-PAIUCT MOT CTPEJIATh II0-
Bepx OPOHEKOJITIaKa MeXaHUKa-BOAUTEI.

K nmo6oBomy aucTy Kopiyca mpukJjeiTe gapy
18, Kak mMoKaszaHO Ha cCOOPOUHOM uepTe:ke (3eJe-
Hasa 4acTh — HAPYyJKHasdA, a JKeJTasd — BHYTPEH-
HaAsa). K mepenHum (TpamelnueBUAHBIM) JUCTAM
famrHM, a TaksKe K 3aJHEeMYy JINCTY OaIlHu B 000-
3HAUYEHHBIX MecTaxX IpukJeilite kKpioku 20, KoTo-
pble cayKuau A AeMoHTaka Oamrau. Hanm mac-
KOM MYIIKYU IPUKJeHTe muTok 27. [[jga Toro, uro-
Obl 3aKOHUYHUTL MOJEJIb, OCTAJOCh HPUKJIEUTh II0
YeThIpe CTyIeHbKU 15 K obouM Gopram Oarau (1o
HUM SKHUIIAaK 3ajie3as Ha KPBIIIY OAIlHIM), a TakK-
JKe CMOTpOBBIe Npubopbl 32 Ha 0003HAUEHHBIE
MecTa — UYeThIpe Ha KPBIITY GalllHM U IO ABa Ha
KPBIIIY ITyJIEeMEeTHBIX OAIlleHOK.

A. CUTAA
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Jlydiite “CII0JIb30BATh CTPOUTENBHBIN 6JI0U-
HBIN, HO BIIOJIHE OJONIET U YIIaKOBOUHBIMH.
Eiie HyXHBI OYyAYT JUCTHI (DaHEPHI TOJIIITN-
HOH 3...4 MM u 7..9 MM, JepeBAHHBIE OPY-
COUKH Pa3HOU AJUHBI U ceueHusd, HO He 0o-
gee 40x40 MM, a TaKKe IBe SJOCKI-3aTr0TOB-
Ku gauuaoi 3 m, mumpuHoit 150...200 mm
¥ TOJIIIIUHOM He 6ojsiee 15 mm. Kpome Toro,
BaM moTpebyeTcda MENIKOBWHA WJIMW WHAA
rpybasg TKaHb, a B KauecTBe I'epMeTHKAa
JIYUIlle MCIIOJIb30BATH OOBIUHYIO MAaCJISIHYIO
Kpacky, cypuk uam oaudy. 3 Kpemerxa
HYKHBI OyIyT caMOpe3bl WU ITyPYIIbl, He-
0oJIbIIINIe TBO3AU U MebeIbHbIe MeTaLIndyec-
Kue yroJku. W3 roToBBIX M3AeJIUH ToTpedy-
eTcs pyJeBoe Kojeco. B KauecTBe pyJieBoii
KOJIOHKU BO3BMITE OTPE30K AIOPATIOMUHU-
€BOII TPYOKMH.

ITocTpoiiky KaTamMapaHa HaYHUTE C W3TO-
TOBJIEHUSA CAMBIX KPYIIHBIX AeTajeii — Io-
mraBKoB. CHauaja BRIDUJINTE OOKOBUHBI 13
¢aHeps! TOMIUHOHN 3...4 MM. IIoHATHO, YTO
Kaskgas (aHepHas OOKOBHMHA HE MOKET
ObITH BBITIOJIHEHA W3 €IUHOTO JIMCTa M3-3a
CBOUIX OOJIBIIINX PA3MepOB, IOITOMY OOKOBHU-
HEBI cO0epuTe U3 JINCTOB, COeAUHEHHBIX MEXK-
Iy co00i1 TTomepeyHbIMY AePEBAHHBIMU PEei-
kamu ceueHueM 10x40 mm. Paccuwmraiite
CBOU MaTepuaJ TaKUM 00pasoM, YTOOBI Jie-
Bas M mpaBasd OOKOBUHBI UMEJU HE TOJBKO
ONMHAKOBOE KOJMYECTBO DJIEMEHTOB, HO U II0
BO3MOJKHOCTH MECTAa COeIUHeHUI ObLIN CUM-
MEeTPUYHBI OTHOCUTEJILHO IIPOIOJIBHOM Oce-
BOII cymHA. OTO HYKHO JIJIS TOTO, YTOOBI 6Op-
Ta KaTaMapaHa ObLIN yPaBHOBEIIIEHEI.

Erie ogHa oueHb BasKHAS OeTalb: COEIU-
HdA JepeBsSHHBIE JNCTOBBIE TeTajaW BHA-
KJIaaKy, Iepel 3aKpeljieHrneM caMmope3aMu
00MJILHO CMa’KbTe MpHUJerarwIinue IPYyr K
IPYTY IIOBEPXHOCTU MACJIAHOM KPACKOM. ITO
WCKJIIOUUT IIOTafaHre BOAbI B TOPIILI (hame-
PBI 1 BaIIUTHUT €e JUCTHI OT Pas30yxXaHus.

Korga gamepubie saeMeHTHI OyOyT coopa-
HBI, 3aKpeINuTe UX Ha OJHOU o0Ieil Jocke
(puc. 2). Oua OymeT BBITTOJHATL QPYHKITUIO
HeCYIIero CTPUHTEPA, TOJHLKO COeTUHATH 0Y-
IeT He IINAaHTOYThI, a 9JIEMEeHThI (paHepPHOH
ocHOBBI. He 3abyabTe 1 B 3TOM cJIydae IIpo-
Ma3bIBaTh MACJIAHON KPAacKOU coequHAeMbIe
IepeBAHHbBIE ILJIOCKOCTH.

[anee Ha TOBEPXHOCTH T'OTOBOM OCHOBBI
KaKa0ll O0KOBUHBI YJIOMKUTe OPYCKU II€HO-
miacra. X HYKHO MOATOHATH APYT K APYTY
KaK MOJYKHO ILJIOTHee, YTOOBI He ObLIO 00JIb-
IIUX 3a30pOB. B MecTax pacIoJIO:KeHUsd
rPpeOHBIX KOJIeC TOJIIMHA IIeHOILIaCTa JOJIK-
Ha ObITH 100 MM, a B OCTATBHBIX MECTAX —
300 MM (puc. 2). KamapIii KycOK IeHOILIac-
Ta IPUKJIENTe KPacKo#d K (haHepHOI OCHOBE.
ITocne BBICHIXaHUS OOJUITYHTE HAPYIKHYIO
IOBEPXHOCTH IIOILJIaBKa (DAaHEePOIl TOJIITMHOMI
3 mM. Bee coenmHeHns MPOU3BOAATCS TOJIb-
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Puc. 1. O6wnii BUO karamapaHa:

1 — nonnaBok, 2 — py4ka AJsli NIepeHOCku, 3 — pyJib,

4 — OKOLLUKO KOHTpOJsi, 5 — wrypBasn, 6 — neganu,

7 — 6aHka, 8 — 6araxHoe oTtgesieHne, 9 — 3aMOK KPbILLUKU,
10 — kpbiwika rpebHoro koneca, 11 — rpebHoe kosneco,

12 — nonactb rpe6HOro koseca.

Barepnnuus

Puc. 2. YcTpovicTBO nonniaBka:
1 — ¢paHepa, 2 — gocka, 3 — neHonnact, 4 — 6aHka,
5 — 6pyckn 40x40 Mm.

3000

1100
Bpyc 40x40

KO Ha MacasaHOU Kpacke. Ilo Bceil BepxHell 4acTH IIOILJIaB-
Ka IIPUKPEINTEe IMOJOCKY TOHKOM 3-MM (haHephI C OKOIIIKA-
MU, a 119 KapMaHOB, Tlle HaXOAATCA IPeOHbIe KoJieca, Ipu
JKeJIaHUU MOJKHO CeJIaTh CheMHBIE IITATHI Ha 3aIleJKax u3
TOHKOI'0 JiucTa TexcroauTa (puc. 1).

IToce sTOrO Bech MOMJIaBOK HEOOXOAMMO IIOKPACUTH
MacJSHON KpacKou mu, IoKa OHa He BBICOXJIAa, 0OMOTATh
MEITKOBUHOH, a 3aTeM eIlle Pas MOKPAaCUTh BeCh IIOILJIABOK
M XOPOIIO BHICYHINTH. Korma Bce BLICOXHET, oOpaboTaiiTe
IIIepoxXoBaThie MecTa KPYHIHOM IKYPKO.

T'oToBBIE TIOILIABKY OTJIOMKUTE U 3aiIMUTECH U3TOTOBJIEHU-
eM mHUINA. 37ech Bce Tropasno mpoire. BuumareasHO 110-
CMOTPUTE Ha UePTEKM: THUIIE, HOC U TPAHEI[ — 9TO IIUTHI
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Puc. 3. NepgasibHbIN MexaHU3M:

A — cxema pabortbl neganevi; b — ycTtpoiicTBoO
KpuBowunnHoro sana; O — ocb rpe6Horo koseca,
1 — KpuBOLUNMNHbIV Ban, 2 — LWIAaTyH, 3 — onopa
KPOHLUTEeNHa KpUBOLUNIMHOIro Basa (4 wr.),

4 — pbryar, 5 — neganb, 6 — cTasbHOI NPyTOK J6 MM,

7 — MeTtasumyYdeckuii npyrTok J12 mm,
8 — npob6ka Tpy6ku ¢ pe3bboii.

Pasmep
rno pocry

Puc. 4. Cxema pyseBoro MmexaHn3ama.

u3 QaHepwbl TOJITUHONK 7...10 MM, apMHUpPOBaHHBIE
nepeBaHuEbIME perikamu ceueHnem 40x40 mm. OHEI
00pPas3yoT HECYIYI0 KOHCTPYKIIUIO, COeINHSIONIYIO
JIeBBIN 1 MMPaBbIA MOIJIABKU. JTU AETaJIN IIPU U3T0-
TOBJIEHNH TaKiKe IMIPONMUTAaNTe MacJAAHON KpacKoi
U1 OOTSIHUTE MEIIKOBUHOI.

HocoByio yacTh, AHUINE WM TPaHeI COeIUHUTE
¢ obomMu TOILJIaBKaMU OOJBIIUMHU caMope3aMu
B MecTaX, VKasaHHBIX Ha uepTerxax. CoequHeHUs
IOJIXKHBI OBITH TIATEJbHO MrepPMEeTU3UPOBAHBI TOM
JKe MacCJSAHON KpacKoi, C HOIMOJHUTEJNbHOMN IIPO-
KJIEHKOM IIIBOB IIOJIOCKAMM MEIITKOBUHBI CHAPYKU
u BHyTpu cyaHa. OcTtajoch IPUBEPHYTH 00e OaH-
KM — ¥ KOPIYyC KaTaMapaHa TOTOB.

Kaxk ycTpoenb! nmeganau, BUAHO U3 PUCYHKA. B Ka-
YeCcTBe PhIUaroB YA0OHO MCIIOJIB30BATh AIOPAJIEeBhIE
yroaku 25x25 mm. CaMu memaau caesaHbl U3 ajio-
MUHUS. BMeCcTo KpemeKHbIX KPOHIIITEHHOB phIua-

Puc. 5. Paamepsb! LUnNnToB.
2300

N\ 600 _

300

JlHmie

600

Hocosoii wmt
600

Pevikn 40x40
KopmoBowi wmt

Puc. 6. YcTporicTBO  pa3mMmepbi
rpebHoro koseca.

10

=
—
600

Pevikn 20x20

T'OB IIOJOUAYT CTaJbHBIe yroaKku. IIlaTyHBI TOMXKE U3
YTOJIKOB, TOJILKO MEHBINEro pasMepa — 15x15 mwm.
KosnenBan Mo:KHO cobpaTh M3 MIOPaAJIEBOIl TPYyOKU
nuamverpom 23 — 24 MM ¥ CTAJIBHBIX IPYTKOB 12
u 6 MM (puc. 3). lIlaTyHBI COEIMHSAIOTCA ¢ phIUara-
MU Iefajeil 1 KOJeHBAJIOM IIPOCTO, 6e3 MOAITUITHHI-
KoB. KoJsieHBasI 0053aTe/IbHO YCTAHOBUTE Ha KPOHIII-
TeliHe, COOPAaHHOM U3 MPOMUILHBIX YTOJIKOB U JIVIC-
TOB AIOPAaJIA TOJIIUHOHA 2,5...3 MM.

I'pebGuBIe Kosieca codupatorcs ud 10-MmM daHepbl
U1 peek ceueHreM 15x15 MM mpu IIOMOIIM caMope-
30B. Bce coemmHeHUA U JepeBAHHBIE IIJIOCKOCTH,
HAIIOMHUM, HYKHO ITPOIIUTATh MACJIAHON KPAaCKOIL.
OceByIi0 BTYJIKY Ha rpe0HOM KoJiece IIPOIIe cre-
JlaTh, HaKJeUB U NMPUBEPHYB CJieBa U CIIpaBa IO
2 (haHepHBbIE HAKJIAAKU TOJIITMHONA o 10 MM B 1eH-
Tpe rpeGHOTO KoJjeca, TOrJa BTYJIKA B IIEHTPE KOJIe-
ca moayumutcsa rayounoun 50 mm (puc. 6).

Wrak, xkaramapad roroB. IlokpackTe ero ¢u-
HUIITHBIM CJIOEM IIOHPABUBIIEHCA BaM IO IIBETY
KPACKHU U 3aKPENUTe PYUYKH [ IIePEHOCKHU B YKa-
3aHHOM Ha PUCYHKe MecTe. MOKHO CIycKaTh CY/I-
HO Ha Boxy. CeMmb (pyToB mon Kuaem!

0. CKOMNKWH
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UTOI' KOHKYPCA

(Cm. «JleBwy» N2 1 3a 2014 ron)

B mepBoii 3amaue MBI IIPOCUJIN Bac MOAYMATh,
Kak 00ecIIeunTh 9JeKTPUYECTBOM PAMOHbBI, T'/ie IIPo-
mnsoInIo Kakoe-to YII u BegyTcsa aBapuiiHo-cIaca-
TesibHBIE paboThl. CTalimoHaPHBIE SJIEKTPOCETH IIPU
9TOM, KaK IIPABUJIO, BBIXOAAT U3 CTPOSI.

«Ecnu oT 3emiieTpsaceHns, HABOJHEHUS UJIN MHO-
T'O IIPOUCIIIECTBHUA MOCTPALAT HaCeJIeHHbIA MYHKT Ha
mo0epesKbe, TO OCBeIl[eHlle MOTYT 00eCIIeunTh Kopa-
OeJIbHBIE IPOKEKTOPhI, — mojaraer Maxcum Kpyr-
jgoB u3 r. CeBacromoas. — C KopabJieit xxe Ha 6eper
MOT'YT OBITH IIPOTAHYTHI U S9HEepreTUYecKe Kadeam» .

Bnagumup O:xepenbeB us moc. IloBegaukn Mbl-
TUIMMUHCKOTO paioHa MOCKOBCKO# o6JiacTu I
yZoOCTBa OCBEIleHUs IpeaIaraeT 3aKpPenuTh Ha TPO-
cax HemocpeAcTBeHHO Haa MectoM UII BosmyrmrHbII
1ap ¢ 3epKajioM, KOTopoe u OyIeT oTpaskaThb CBET
IIPOJKEKTOpa, YIyUIllas YCJIOBUSI OCBEIeHU.

Moumona1iel, pebaral dKaab TOJIBKO, UTO HPEIJIO-
JKeHHBIEe PeIleHUus TOASATCS He IJIs BceX palioHOB
OemcTBUA 1 He I BCAKOM ITOTOMIBI.

«B ropax s mpeasaraio MCIOJIb30BaTh COJTHEUHbBIE
namenau, — nuiner HaM Hacta CuHunbIiHA U3
r. Kpacuozmapa. — JlHem 3epKajJbHBIE TAHEJIU MO-
T'yT IyCKaTh COJTHEUHBbIE «3afUYNKMN», KOTOPhIE MO-
T'yT OPUTOIUTHCS IJIA JOIOJHUTEILHONI MOACBETKHI
3aTeMHEHHBIX MecT. A TJIaBHOe, 3a CBETOBO#l JeHb
OHU 3apALAT aKKYMYJATOPBI, OT KOTOPBIX OyAYT
paboTaTh CBeTUILHUKN B TEMHOE BPEMS CYTOK».

IToxo:xee perrenne npenyio:xua u ian CMUPHOB
u3 r. Kaparauasl. «...A IIOCKOJBbKY COJIHEUHBIE Oa-
Tapeu JAIOT MaJjo SHEePruu B IIAaCMypHBIe IHU U CO-
BCEM He TOATCS B 3aloJiApbe 3MMOIT, KOTJa CTOUT
MmoJITpHAsA HOYb, TO HaJeKHee BCe JKe MCIIOJb30-
BaTh MOOMJBbHLIE AU3eJIb-TeHEepPaTOPhbl, — IMIHUIIET
oH. — CBeTUJIBHUKHU K€ MMeeT CMBLICJ IIOMEeI[aTh
HA TEeJeCKOIMMUYECKUX WU HAAYBHBIX MauTaxX WK
Jajke BO3OYIIHBIX IIapax...»

«f1 mpemyararo Takme IIyTH PeITeHUA TaHHON
mpobJyieMbl, — IUIIeT HaM u3 T. Maragana AHTOH
Bacos. — IlepBrIii: HALO IIOCTPOUTD JKECTKUI ad3pPo-
cTaT B (hopMe ILJIOCKOTO MUCKa, ero 0aJIJIOHBI Ha-
MOJIHUTL TeJueM, a TaKiKe pPa3MeCTUTh BHYTPU
Hero MoTop-reHepaTop. CHU3Y K aspocTaTy Heo0Xo-
IUMO IIOJABECUTH IIPOKEKTOPhI Pa3HON APKOCTH.
YupasieHue Bcell YCTAHOBKOM MOJIZKHO OCYIIECTB-
JATHCS JUCTAHI[MOHHO. Ha MecTe 0H JOJKeH OBITH
HAJEeKHO 3aKpeIieH, YTOOLI ero He CHECJI0 BETPOM.
T'maBHBIN ero HEeLOCTATOK — HEOOXOAMMOCTD IIOJ-
BO3a TOIJIMBA W 3aIlIPaBKHU.

Bropoii: Hago ncIoIb30BaTh a3pPOCTaT, TOLOOHBII
IIepBOMY, HO IIUTAEMBIH 9JIeKTpuUYecTBOM. [ 9TO-
0 HeOOXOMMMO MOABECUTD IETIOUYKY M3 TaKUX aspo-
CTaATOB U COEIMHUTH MX KabejieM C 9JIeKTPUUECKON
CeThbI0, HAXOAsAIelica BHe 30HBI IIPOUCIIECTBUA.
JlocTOMHCTBO TaKoii CUCTEMBI — YHepreTuyecKasd

aBTOHOMHOCTB, HEIOCTATOK — BO3MOKHOCTL 00-
prIBa Kabejida IIPU IIJIOXOH ITOTOAE» .

Bo BTOpOIT 3amaue MBI IPOCUJIN Bac IIOMOYb pa-
6orHuKaM «CKOPOIi IIOMOIIH» , KOTOPBIM JOBOJILHO
YaCTO IPUXOAUTCS 9BAKYHUPOBATH OOJBHBIX 13 MHO-
rOSTAXKHBIX JTOMOB, I'le HeT JU(PTOB.

Baagumup O:xepenneB us moc. IloBeguuku Mbl-
TUIIUHCKOTO paiioHa MoCKOBCKOM 00JIacTH IIpexJia-
raetr CHaOAUTHL HOCUJIKHU KOJIeCaMH CO CTOIIOPaMH,
KOTOpHIE He IMO3BOJIAT UM PA30THATHCA IPU CHYCKEe
no jJectuumne. OJHAKO HACKOJbKO XOPOIIO OyAeT
YyBCTBOBATH Ce0s MAMEeHT HA TAKUX IPBIMAIOIINX
0 CTyIIeHbKaM HOCHUJIKax?..

V:xe 3HakoMBIZI BaM AHTOH BacoB mpeparaer
IPU TPAHCIOPTHUPOBKE II0 JIECTHUIE HAKJIOHATH HO-
cunakm mox yraom 80 — 85 rpaaycoB K TOPU30HTY
(60IbHOM, KOHEUHO, MOJIKeH OBIThH HameXXHO 3a-
KpernieH). «JlJisg ymo6cTBa IIePeHOCKH HeoOXOqMMO
TaKKe M3MEHUTh PAacIojoKeHre u GopMy pPydeK
Y HOCUJIOK — OHU JOJIYKHBI OBITH HECKOJIBbKO M30T-
HYTBI», — muiier oH. Corjacurech, TaKoe IPeIsIo-
JKeHUe 6oJiee panroHaabHO. Ero HemocTaTok B TOM,
YTO CAHUTAPaM BCEe PABHO IPUAETCA HECTH OOJIBHO-
r0 II0 JIECTHUIIE C PUCKOM OCTYIIUTHCS.

«IIpemgmarato TpaHCIOPTHUPOBATH OOJIHLHOTO BHU3
BMeCTe C HOCHJIKAMU Ha TPOCaX C IIOMOIIBIO 0C000iH
CHCTEMbI, TOJOOHOI TO¥, UTO MCIIOJIb3yeTCs Ha Bep-
ToneTax, — nuiier Ham IOpuii Kpaiimos us r. Kpac-
HOsipcKa. — KcraTu, ecam K omepanuu CIIaceHUA
nonkaounuTh Beprosier MYC, To uesoBeka mpAMO
¢ 0aJIKOHa MOXKHO OyZeT OTIIPABUTh B OOJBHUITY TIO
BO3AYyXy. ITO OymeT ObIcTpee M Hage:kKHee. Eamu-
CTBEHHBINI HEIOCTATOK TaKOH CXeMbI — 00s3aTelb-
HOe HaJInume B KBapTupe OaJIKOHAa MM, IO KpaiiHei
Mepe, IMIUPOKOro OKHA» .

Peszonnoe zameuanue. MbI ke 100aBUM K HEMY
eirfe ogHO coobpakeHme. OueHb MHOTHWE 0O0OATCS
BBICOTHI. He mpuBemeT Ju Torga MOAZOOHBINA CIIOCO0
TPAHCHOPTUPOBKU K MeUAJILHOMY MCXOAY?

ITosToMmy GoJiee MIAAAIIMM HAM Ka)KeTCsa CIIOCco0
TPaHCIOPTUPOBKU, mpemno:keHHbIiT Omerom KoH-
crauTUHOBBIM 13 I. Komomua. «I'me-To MmHe moBogu-
JIOCh UHTATh, YTO CKOHCTPYUPOBAHBLI HOCHUJIKH, CIIO-
coOHbIe, KaK ¥ WHBAJUIHLIE KOJIACKHU, II€PeIBUTATh-
csd II0 JIECTHUIIAM, — MUIIeT OH. — BoT mxX u Hazo
HCIIOJIB30BATD» ...

HNrar, mogsemem uroru. B mesom yyacTHUKY KOH-
Kypca CIPaBUJINCH C PelleHrneM IOCTABJIeHHBIX IIe-
pen HuMu 3axa4d. ToJIbKO OPUTHMHAJIBHOCTU B pellie-
HUSAX MaJjoBaTo. Kpome Toro, jauinb Biagumup
O:xepenbeB 1 AHTOH BacoB pUCKHYJIM HCOBITATH
CBOM CHJIBI B PeIeHNH cpasdy ABYX 3amad. M3 nByx
KaHAUAATOB JKIOPU IPU3HAJIO JYUIIINMU IPeIIoKe-
HUs AHToHA. 3a 9TO eMy U HoJiaraeTcs IIpus — M-
JIIOCTPUPOBAaHHAA TeXHUUECKAST SHITUKJIOIEeINS.




care- W3OBPETATENEM?

ITonyuuTs K TOMY Ke aumiaoM KypHaJya «IOHBIT TEXHUK »

1 CTaTh YUACTHUKOM PO3LITPHIIIA IeHHOro npmusa? Torma moneiTaiiTech HAWTU
KpacuBoOe pellleHre MpeaaraeMbIM HUMKE IBYM TeXHUUYECKUM 3aJadaM.
OtBeThl IpuckLIaiiTe He mo3aHee 15 mroaa 2014 ropa.

3AJA‘M 1.

Kak msBecTHO, 10 cMIaM JepeBa CIIeIHaINCThI
MOT'YT OIIPEeJeJIUTh He TOJbKO ero BO3pacT, HO
Jaske KJIMMAT TOTO MM WHOTO IIePHOLa BPeMeHMH.
A MOXHO U TY Ke MHPOPMAIUIO MOJYUYUTh, He
moBpeskgasa gepesa?

g¥ 0B 010 AF ‘ ’

BaJaqa 2.

Bo MHOTMX permoHax CTPaHbI JKeJIe3HOTOPOIKHI-
KaM OPUXOAUTCA OTMEHSATH IIPUTOPOIHBIE DJIEKT-
PUUYKU 1M3-3a UX HUBKOI peHTabesbHOCTH. A ueM
TOTJa 3aMEHUTDL dTOT BUJ TpaHcmopTa?










HasBanme Hayku TUIPABINKMN IIPOMUIOIILIO OT
IpeBHerpeuecKuxX CJIOB «BoJa» U «Tpyonl». Ho Ha-
yKa sTa JaJIeKO He TOJBKO O BoJe 1 He TOJBKO O TPY-
6ax. BcmomuuM: 00Iasa AJnHA KPOBEHOCHBIX COCY-
1oB uessoBeka okoJsio 100 000 kM. Harmre ceparie me-
peKaumBaeT IIo HUM 3a cyTKu 60 T KpoBU — IIEJIyIO
JKeJIeBHOJOPOKHYIO IIICTEPHY! OTO TOMKe CBOEro poja
ruapaBandecKkas crcTeMa. A CpaBHUTEJIbHO HEJTaBHO
o0Hapy:KeHo, UTO Jaske IIayKOB IPUPOAa HameJauja
YAUBUTEIBHLIM ruaponpusosom. Horu nayku cruba-
IOT ¢ IIOMOIIIBIO MBIIIIIL. A BOT MBIIMIII-pasrudaTeei
Y HHX HEeT, Y OHHU, YTOOLI PA30IrHYTh HOI'M, IOSHIMA-
IOT B HUX JaBJeHNe KPOBMU.

B coBpeMeHHOM MAIIIMHOCTPOEHUM TI'HAPABINKA
IpUMeHseTCA IPaKTUUecK Besze. JI:000i aBTOMO-
OMJIb, JIeTATeJbLHLII almapaT, MOPCKoe CyQHO He 00-
XonuTcs 0e3 MPUMEHEHUI TUAPABINUYECKIX CHCTEM
niu ycrpoiicTB. [lo6aBUM crofja CTPOUTEIBCTBO ILIO-
THUH, 7amM0, TPyOOIIPOBOAOB, KAHAJIOB, I'le 0e3 HayKu
ruapaBInku He oboiTruck. Ha mpousBogcTBe padoTa-
IOT THIPAaBJINYECKHe IIPecchl, CIIOCOOHBIE Pa3BUBATh
KoJIoCCaJIbHbI€ YCUJINSA, U JOMKPATHI, VAEPIKMUBAIO-
e OorpoMHBIe Tsa:KecTu. VI 3mech MOMKHO BCIIOM-

h

TPAHCOOPMATOP

CUADI

HUTDH 3aHATHLIN (PAKT U3 UCTOPUM CTPOUTEIIh-
cTtBa OJiidesieBoii OammHu. Ilepeny TeM Kak
OKOHUYATEJIbHO YCTAHOBUTH MHOTOTOHHYIO KOH-
CTPYKIIMIO HA OETOHHbIE OCHOBAHUSA, €il Ipu-
JaJId CTPOr'0 BEPTUKAJILHOE IIOJOMKEeHUe C IIO0-
MOIIIBIO 4 TUAPABINUYECKUX IO HBEMHUKOB, yC-
TAHOBJICHHBIX IIOJ KasKJ0il OIOPOIi.

Hcropuuecku rugpaBinKa — 3TO OJHA U3
caMbIX APEeBHUX HAYK B Mupe. Apxeojoruuec-
Kue ucciieqopanmsa B Kurae u [Ipesaem Erwum-
Te O0OHAPYKUJIN IePBble UePTEeKU I'MIPOTeX-
HUUYECKUX COOPYIKEHMI, MCIIOJIb3YeMbIX ellfe
3a 5 000 jeT mo H. 3. OTH APEBHUE COOPYIKe-
HUSI — OPOCUTEJbHBIE CUCTEMbI, MEJbHUIIbI,
IJIOTUHEI 1 aKBEIYKU — OBIJIN IIOCTPOEHEI Ha
OCHOBEe IIPAaKTUYECKNX HABBLIKOB U He COIep-
JKaIM HUKAKUX pacueToB. IlepBble yKasaHU
0 HAYYHOM IIOAXOME K PeIlleHuI0 TuapaBIndec-
KUX 3ajad oTHocaTcAa K 250 roxy mo H. 3.,
Korga Apxumen OTKPBLI 3aKOH O PABHOBECUU
TeJia, IMOTPYIKEHHOr0 B MKUAKOCTb. ApXUMe
n300peJI ellle M MAIIUHY IS I0IheMa BOAEI,
Ha3BaHHYIO «apXMMEIOBLIM BHUHTOM», KOTO-
pas craja IpooOdpasoM COBPEMEHHBIX I'MApaB-
JINYECKUX HaCOCOB.

TugpaBanka — cBoeoOpasHBINA TpaHC)OP-
MaTOp CHUJbI, IOTOMY UTO OI'POMHBIE YCUJINSI
Ha «BBIXOZE» TOTO Ke IIpecca IMOJYUYaIOTCA 13
HeOOJIBIIINX YCUJINH Ha ero «BXOZe».

TugpaBinky HepegKo CPAaBHUBAIOT C DJIEK-
TpoHuKOU. U 3meck ecTh jJoruka. Hanpumep,
B DJIEKTPOHUKE CYII[eCTBYIOT KOHAEHCATOPEI,
B IM'IJpaBjIrKe — HAKOINUTEJbHbIE eMKOCTH.
T'uapaBiauueckue KaaoaHbl MOXKHO CDaBHUTD




r. AH-TOHOBA

C BJEKTPOHHBIMU Auomamu. TpyOomIpoBOALI He
YTO MHOE, KaK PEe3UCTOPLI, Ja U TOT JKe I'MIpaB-
JUYECKUN IPecc MOKHO CPAaBHUTD C dJIEKTpUUeC-
KuM TpaHchopmatopoMm. Hy, a naBieHue B ruja-
paBJINUECKOil cucTeMe MOKHO CPaBHUTDH C HAIIPS-
JKeHUeM 2JIEKTPUYECKOHN CeTH.

Hauano rugpaBinke mOJOMKUI PPaHIIY3CKUHI
¢usuk B. Ilackanb, oTKpwIB B 1663 1. cBOi1 Bce-
MUPHO M3BECTHBIN 3aKOH, IJIACAIIUMN, UTO IaBJje-
HUe, IPOMU3BOANMOE BHEIIHNMI CHUJIAMHK Ha IIO-
BEPXHOCTD JKHIKOCTHU, IIepeJaeTcs II0 BCeM Ha-
IpaBIeHuAM 0e3 M3MeHeHun.

P=F/S,

roe P — maBienue, F — mpuio:kenHas cuJa,
S — IIoIAnb.

B ocHOBe coBpeMeHHO# I'IAPaBINKU JeKaT 3a-
KoH Ilackanisa u ypaBHeHus Jitjepa. SHAMEHUTHIH
mareMmaTuk Jleomapn Jitnep poxuiaca B Illseiina-
puu B 1707 r., HO BCIO JKUBHb JKUJ M pabora
B Poccuu. B ocHOBe muddepeHIInaIbLHBIX YpaBHe-
Huii Oiijaepa — ABUIKeHNE UAeaJbHON KUIKOCTH.
WUpeanpbuasa KUIKOCTH — 9TO BooOpakaeMmas
JKUJIKOCTh, KOTOpasd Hec)KUMaeMa u He o0Jagaer
TEeIJIOIIPOBOIHOCTHIO U BA3KOCTBIO, TO €CTh B Hell
He BO3HHKAIOT CUJIbI BHYTPEeHHEro TpeHus. Taxux
JKUIKOCTEH B IPUPOE He CYIIeCTBYeT, HO BO MHO-
TUX cJIydyadX YpaBHEHUs Jijiepa IIO3BOJIAIOT pe-
IIaTh PAM 3a7aY O ABIKEHUH JKUIKOCTEH 11 rasoB.

B ocHoBe rugpaBJInNKM, YIIPOIIEHHO T'OBOPH,
JeKaT ABa OCHOBOIIOJIATAIONINX IIOHATHUA: JaBJie-
HHue M IoTOK. 3aKoH Ilackajisa moxasbIBaeT, UTO
JKUIKOCTDL, HaXOAsIasgcsa B KaKoM-JIubo pesep-
Byape, OKa3bIBaeT OJMHAKOBOE JaBJIeHNEe Ha ero
creHKu. Ecau BBl HajKMeTe Ha CKATyIO CTeHKA-
MU pesepByapa KUIKOCTb, BOSHUKHET JaBJeHIe
¥, ecJI AaBjeHHe OyIeT CIUIIKOM BeJnKO, pe-
3epByap pasopBer.

IIpyroe ocHOBHOE MOHATHE B TUAPABIUKE —
noTok. IIpu pasuuie maBjieHUA B ABYX TOUKAX
TUAPABINYECKOMN CHUCTEMBI JKUIKOCTb CTPEMUTCS
K TOUKe C HauMEHLIINM JaBJeHHeM — TaKoe
IBU:KEHNE JKUJIKOCTU Ha3bIBAaIOT IOTOKOM. Ha-
IpuMep: BoJa B BOJOIIPOBOIHOM TPyOe HAXOIUT-
cs IIOJ HaBJeHHEM, M KOTJa MLI IIOBOpPauMBaeM
KpaH, TO 3a CUET Pa3HOCTHU AaBJEHUSA OHA TeUeT
n3 Hero. BogaHOH IHUCTOIET ABJIAETCA XOPOIINM
OpUMEPOM IaBJIeHMS M IIOTOKa. Haskartume Ha
CIITYCKOBOM KPIOUOK CO3JaeT AaBJieHue BHYTPU
BOJIAHOTO ITMCTOJIETA, W BOJA IIOJ HAIIOPOM BBILJIe-
TaeT HaAPYKY.

O6a pacCMOTPEHHBIX IIOHATHUA — JdaBJIeHIe
¥ IIOTOK — yYacTBYIOT B 00pas3soBaHUM OJHOTO U3
caMbIX OIIACHLIX SBJIEHUN B T'MAPaBJINUKE, T'H/I-
paBimyeckoro yazapa. 'mapaBindecKkuil yoap —
9TO CKAYOK JAaBJIEHUA B KaKoli-I1mbo cucreMe, 3a-
TOJIHEHHOM JKUJAKOCThIO, BBIBBAHHBLIA KpaliHe
OBICTPBIM M3MEHEHHWEM CKODPOCTHU IIOTOKa JTOH
SKUJIKOCTU 3a OYeHb MaJIbId IIPOMEKYTOK BpeMe-
Hu. OH MO’KeT BO3HUKATHh BCJIEJACTBLE PE3KOT0
3aKPBITUA UM OTKPBITUA 3aABMKKU. ['uapoynap
OUeHb OIlaceH KaK AJsd TPpyO, TaK 1 IJIS TeIlJI000-
MEHHUKOB 11 HACOCOB, IIOCKOJIBKY MOJKET UX pPas-

pymiuTh. Ilaa mpegoTBpaIlieHUusa TUAPOYAApPOB,
BBI3BBAHHBLIX PE3KOH IepeMeHOl HanpaBJIeHUS
IIOTOKAa KUAKOCTH, HA TPyOONIPOBOAaX yCTAHAB-
JIUBAIOTCS OOpaTHBIE KJalaHbl. SIBJIeHMe TuapaB-
Judeckoro ymapa oTkpell B 1899 r. H. E. iKy-
KOBCKU. [Ing a10603HATEIBHBIX OTMETHUM, UTO
yBeJIWUeHNe OaBJIEHUA NPU THUAPABINUYECKOM
yIape ompenesisercs, B COOTBETCTBUMU C €0 Teo-
pueii, mo gopmye:
Dp=p-(x0—-vl)-ec,

rae Dp — yBenmueHue naBjieHUSA, P — ILJIOT-
HOCTbB Kugkoctu, v0 u vl — cpemgHme CKOpPOCTHU
B TPyOOIIPOBOJEe MO W MOCJE 3aKPBITUA 3aIBUMK-
KM, C — CKOPOCTh PacCIpPOCTPAHEHUS yIapHOI
BOJIHBI TI0 TPYOOITPOBOJY .

JKyKoBCKUI TOoKasa, YTO CKOPOCTb PACIPOCT-
paHeHUsA yAapHOW BOJHBI IIPAMO IIPOIOPIINO-
HaJIbHA CKUMAaEMOCTH KUJKOCTH, BeJINUUHE Je-
dopMmaluu CTeHOK TPyOOmpoBOAa 1 €ro JuaMer-
pa. CiaemoBaTesbHO, TUAPABINYECKU yaap He
MOJKEeT BOBHUKHYTH B TPyOOIpPOBOAE, comepsKa-
IeM ras, TaK KaK ras JIeTKO C:KUMaeM.

Ecnu panee rupgpaBanKa usydaJa JIUIIb OTHY
JKUIKOCTh — BOAY, TO B HAIIIM AHU IPU IIOMOIIHA
THUIPABIUKU YeJOBEeK TPAHCIIOPTUPYET He(PThH II0
TPyOOIIPOBOIaM, a MAIITMHOCTPOEHNE HEBO3ZMOYKHO
0e3 ruapaBJIUYECKMX HACOCOB, KOMIIPECCOPOB,
aMOPTH3aTOPOB, TUAPABINYECKUX ITPECCOB U ITPO-
yell TeXHUKU, rae paboTaeT He BojIa, a MacJIo.

Kcratu, o mogpreMHUKAX: Cpeili COBPEMEHHBIX
IMO’bEMHBIX YCTPOMCTB OJHO M3 IIePBLIX MECT 3a-
HUMAIOT TUApaBIndYecKue Ju@Thl. VIX ncmoan3y-
IOT IJIS IePeBO3KY I'PY30B U IIACCAKUPOB, yCTa-
HABJIMBAIOT B aAMUHUCTPATUBHBIX U JKUJILIX 37a-
Huax. B rugpaBaudeckoit 1u(TOBON cucTeMe Ka-
OvHa MOAHWMAETCA IIOJ BO3eliCTBUEM MHOPIITHS,
KOTOPBIA ABUIKETCA B PACIIOJIOMKEHHOM B IIIaXTe
TUAPOIMINHAPE. ITa Pa3HOBUIHOCTE JUQPTOB 00-
JagaeT MHOKECTBOM JTOCTOMHCTB, OTJIMUYAIOIIIUX
WX OT BJeKTPUUYECKUX U ITHeBMaTmuecKux. Tak,
OITyCKasCh, JUMPT He UCIIOJb3yeT dJIEKTPUUECTBO,
IIPaKTUUYECKU OeCITyMeH, IBUYKETCS IIJIaBHO U OC-
TaHABJIMBAETCA TOYHO B HYKHOM MECTe.

Eirie omHO 13BEeCTHOE BCEM YCTPOMCTBO — JTOM-
KpaT. ITOT MeXaHU3M OOBIUHO aCCOIIUUPYETCS CO
cMeHO# Kojec aBromoOmis. Ha camom pmesie mom-
KpaT MOKeT IlepeMeIlaTh IPOoJIeThl MOCTa, II0-
MOYb HATAHYTH MPOBOJA HA JUHUAX BBICOKOTO
HaNPAXKEHUA, CKATh MOIIHYIO IPYKUHY, IIPO-
TOJKHYTh Yepe3 TPYHT TPyOy BOIOIPOBOAA U
MHOroe apyroe. Momiable CTPOUTENBHBIE W TIPO-
M3BOACTBEHHBIE JOMKpPATHI CHAOKEeHbI TMAPOHA-
cocaMy, HO MHOI'O M OOBIYHBIX PYUYHBIX JOMKpPA-
TOB, T'/ie, KDOME CHUJIbI YeJI0BeKa, HUUYEro He HY K-
HO. Ho m B aTHX ycTpoiicTBax TpaHchoOpMaIUd
MIPUJIOKEHHON SHEPTUU MOKET OBITH OUeHb d(-
dexTuBHO. Hanpumep, nmpm moMoInum pydHOTO
JKeJIe3HOJOPOKHOTO JJOMKPAaTa OOBIYHBIN IITKOJIb-
HUK MOKET HMOJHATH B3POCJIOTO CJIOHA.

I'mppaBauka mpeaJsiaraeT oueHb MHTEPECHBIE,
a TJIaBHOE, IIPOCThIe ¥ YKOHOMUYHBIE CIIOCOOBI
peleHusa TEXHUYECKUX 3a1ad.
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03IaTh MaXO0JeT, KOTOPBIA ObI IOMHSII
yeJ0BeKa B BO3MYX, KaK IITUITY, MOKa
ellle HUKOMY He yaajgochb. OmHaxKo Mo-
IeJU TAKUX allllapaToB yiKe JIeTaloT.
Oame U3 HUX MBI M XOTHUM IIpeJcTa-
BUTH. VCIIBITAHUSA MaxoJieTa IIOKa3aln
XOpolIlue JIeTHLIe JaHHbIe MOIEJIN.

OO0muii BuA MoAeau M300paskeH Ha
pucyHkax 1 u 2. Mogesb BBIIOJIHEHA
II0 cXeMe IeHTpoIlJIaHa. ¥ TaKuX ail-
IapaToB IIeHTPAJbHAS YaCTh KPBLIIbEB
B IIOJIeTe HEIOABUIKHA.

IIpuBoa pesrHOMOTOpPA YCTPOEH TaK,
YTO KPYTAIIUI MOMEHT IlepefaeTca Ha
KoseHuaThlii Banm 4. BpamiarenabHoe
IBU)KEHIE BaJia IIpeobpasyeTcs B BO3-
BPATHO-IIOCTYIIaTeJIbHOE ABUKEHUE IIa-
TyHOB 17, a Te uepe3 MHPOBOJOUHBIE
KPOHINTEHHBI 16 IPUBOIAT B IBUKEHE
KOHCOJIbHEBIE IIOABUIKHBIE KPbLIbA 14.
Takas KuHeMaTUUYeCKas cXema IIPUBO-
Ja IO03BOJISAET JIETKO MOA00paTh MOII-
HOCTBH pesuHOMOTOpa 6, a IJIUHHBIE pe-
3WHOBbIe HUTU MOTOPA HAIOT MOIEJIN
JOCTATOYHYIO IJIUTEJLHOCTH IIOJeTa.
KemarenbHO, UYTOOBI KPBLIbA OeJaJIA
mo 3 — 4 B3Maxa B CEKYHIY.

DrozesaiKeM MaxoJieTa CIYKUT Aepe-
BAHHAA peiika 9 ceueHmeMm 4x4 MM.
K Hell mpuKpeneHbl molepevyHas peii-
Ka 19 ceuenmem 8x2 MM U KeCTAHaA
ckoba 10, msroToBjeHHASA U3 AJTIOMU-
HuA Toamuuou 0,8 mwm. IlomepeuHas
pelika u ckoba CKpemnJeHbl ¢ (hrosess-
skeMm HUTKamMu 26 ¢ xiaeem. Ha Kommax
TIOIIePeUHOM peliku IPUKJIEeeHbI HEPBIO-
PpbI, Ha OOKOBBIX I'PAHAX KOTOPBIX CIe-
JIaHBI HEerJIyOOKMe Ma3bl, KyAa BXOIAT
BepPXHUE KOHIbI KPOHIITEHHOB 16 u3
CTaJIbHOU HMPOBOJIOKU auameTrpom 1,0...
1,2 MM. YT0OBI KPOHIIITEHHBI He BhINA-
IaJyii, K KOHIIAM PeMKU IPUKJIeeHbI KY-
couku mioTHo# TkaHu 21 (puc. 2). OHn
00pas3yIoT HMPOCTeHINre MONIINITHIKA.
HuxH1re KOHIIBI KPOHIIITEHHOB COEIU-
HEHBbI ¢ KPbLIbAMU 14 6aMOYyKOBBIMU
pelikaMu MepeMeHHOTO ceueHus 22.
V¥ cBoero ocHOBaHUA PeKU UMEIOT pas-
mep 3x2 MM, a Ha KoHIax — 2x1,5 Mm.
KpbpLibsa, B ¢cBOIO ouepenb, CKPEILIeHb]
C KPOHIITelHAMN HUTKAMHU C KJIeeM.
Hepsrops! 1 IOABUIKHBIE KPLLIbA 00pa-
3yIOT paMKy, KOTOopas OO0TATMBaeTCsd
TOHKOH IeJio(aHoBO# IIeHKon 12.

AHUYECKAS TTTHUA

ITonyuaercs JierKoe u AOCTATOYHO I'MOKO€ KPBLIO.

CrabuansaTop MOJeNIN 8 JIyUllle N3TOTOBUTH OTAEJb-
HO, IPUKPEINB 3arOTOBKY M3 aBUAMOJEJIbHOII OyMaru
K TOHKOH JyurHe UJIU K peiike u3 bamOyka 25. 3aTem
HYKHO BCTAaBUTH CTAOMJIMB3ATOP Ha KJIEIO B IIPOIUJ HA
KOHIIe (pro3esdaKa.

Ha xBocTOBO# yacTu (pros3essaika 3aKpennuTe HUTKA-
Mu 26 ¢ KJeeM KPIOUOK pesumHoMoTopa 7. ITocse sToro
MOJKHO YCTAHOBUTH KOJIEHUATHIN BaJ 4 U C IIOMOIIIBIO
maTyHoB 17 COeAUHUTH ero ¢ MOABUKHBIMU YACTIMU
KpblabeB (cM. puc. 2).YToOBI IIATYHBI HE CJETAJH! C
KPOHINTEHHOB 16, 3auKCUPYHTE NX IIOJOKEHNE C II0-
MOIIBIO MEJIIYJIOUAHBIX WJIN KECTAHBIX I1aiid 1 Kaie-
JIeK KJied.

IIpoBepbTe JeTKOCTh BpallleHUs IPUBOAA KPBIILEB.
ITocTapaiiTech HACTPOUTDL €I'0 TAK, UTOOBI OTKJIOHEHUSA
KPBIIbEB BBEPX U BHU3 ObBLIM OAUHAKOBBIMU. CBEPXY
(drosesnsika IpPUKJIENTe CUIIYydT camoJseTra 1, BbIpe3aH-
HBIM W3 IIOTOJIOUHOUW MeHOomJacToBoil miauTKu. IIpo-
3pauHbIi KOJMMaK KaOWHbBI MUJI0Ta 2 BRIPEKbTE U3 TOH-
Koro BuHHUILIacTa (puc. 3).

JlekopaTuBHBIE IIOJOCHI M HAAMINUCH JYUIlle BHIPE3aTh
13 IBETHOI OyMarm M HaKJEuTh Ha (PIO3eJIIiK KJaeeM
tuna ITBA. Illaccu 11 u3roToBbTe 13 IPYKUHHON IPO-
Bosoku puamerpom 0,6 mm. Koseca 5 mogbepure roro-
BBIMHU OT UTpyIIeK. I[eHTpoOBKa MOAEIN BBITTOJIHSIETCS
Kak 00bryHO0. MOKHO HAa HOCOBYIO YacTh (Dro3esIsaiKa Ha-
KJIEUTDH TOJICTBINI KapPTOH WJIN JNCTOBOM ILJIACTHUK TOJI-
muHOM 1 MMm. IleHTp TsAKecTu Momeaun MOJMKEH HaXo-
IUTHhCA IPUMEPHO HA PACCTOAHUU 35 MM OT ImepemHel
KpOMKU KpbLia. JlobeliTech MPAMOJUHEHHOTO IIOJeTa
MoOJeJl, HoATuOAas 3agHNe KPOMKU cTadbuamsaropa 8
U KUIb (PI03esIdKa, U IPUCTYHalTe K 3alrycKaM MoJe-
au ¢ moropoMm. OHa moJIKHA HAOpPaTh BBICOTY 5...8 M
U 3aTeM IIJIaBHO CILJIAHUPOBATD.

C TakuMu MOJEJIAMU MOYKHO YCTPOUTH yYBJIEKATEhb-
HbBIEe COPEBHOBAHUSA Ha IPOJOJIKUTEILHOCTDh UJIN JaJIb-
HOCTBH TI0JIeTa.

Puc. 1. O6bwnii Bug mogenu.
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NOAKJTKOMAEM ARDUINO

AJIEKTPOHUKA

erepb 0 KOHKPETHOII cxeMe «yMHOI'O JOMa».
Ha6op 6;10K0B MOKeT OBITH JIFOOBIM, MCXO s
W3 IIOCTaBJIEHHBLIX 3amad. B moem mpumepe
IIPUCYTCTBYIOT MEMKILIATHAS CBA3b, HATUNKIH,
WHIKATOPHI, JpaiiBephl YIIPABICHUS CUIOBOM
HATrpPy3KOi, crcTeMa OIIOBEIeHNsA, OTIIPaBKa
SMS-coobirieHnii. AJITOpUTM PabOThI Y KaXKI0-
ro 6;10Ka cBoii. CaMas mpocTas yIIpaBJISIONas
mporpaMma — y IeHTPAJIbHOM ILIaThI.

ILnaTa KOHTPOJISA JOCTyIIa B IIOMEII[eHIEe OIl-
penesnseTr, KTO BOIIEJ B IOM — CBOI WJIU UYy-
sKoit. OpraHmM30BaTh 3TO MOYKHO PA3TIUYHBIMU
criocobamu. Harmpumep, Ipu OTKPBIBAHNUY JBE-
pu cpabaTbIBaeT TaTUMK U «COOOIaeT» ILIaTe
Arduino, uTo aBepb OTKpBLIACH. JlajbIie
Arduino B Teuenue 3apamee 3aJaHHOTO BpeMe-
HU (K TpUMepy, CeKyHI 15) sKIeT HayKaTUA HA
CEeKPeTHYI0 KHONKY. Ecim Ha)KaTua He mocJie-
JIOBAJIO, ILJIaTa ITOCHLIAET CUTHAJI IeHTPAIbHOIM
miaTe, uTo mpuiies uy:xoii. IleATpanpHasa mia-
Ta IPU IOJYYEHUHW CHUTHAJIA HAeT OTBET, UTO
curHaa mojaydeH. CooOIIUTh IT0JIb30BATEJIIO
0 COOBITHM — 9TO AEJIO IEHTPAJBLHOM IIIaThI.
B cBsA3U ¢ HOJyYEeHHBIM CUTHAJIOM AJITOPUTM
LEHTPAJILHON ILJIATHI BBIOMPAET IIOLXOMSIIee
COO0IlleHWEe ¥ OTCHLIAET €r0 MOJb30BaTEeJIIO.
IlnaTta KOHTpOJIA mOCTyIA TEPEXOAUT B IIITAT-
HBIN pesxuM. lleficTBUA MMOJIB30BATENIA MOTYT
OBITH CJIEAYIOIINMU: O0O3BOHUTEL BCEX OOMTATE-
Jieli oMa U y3HaTh, KTO 3a0bLT HAXKAaTh KHOII-
KY; U3BECTUTDL COCENeH MM TOJUIUI0 — 3TO
JIMYHOE JeJI0 KaykaIoro. K 910 Ke miaTe MOXK-
HO IIOIKJIFOUNTD JATUNKHI IIPUCYTCTBUSA, OTKPBI-

THS OKOH, 3aAbIMJIeHNsI. COOTBETCTBEHHO COOOIIIEHN-
AM JaTUMKOB IIJIaTa KOHTPOJIA AOCTYIIA IILJIeT CUTHA-
JIbI IIEHTPAJILHOM IIaTe.

IlnaTy moimBa KOMHATHBIX PACTEHHI MBI Je-
TaJabHO pasbupayu panee. Hamomumum, KaKk oHa pa-
6oraer. IlepBBIM yCJI0OBHEM ITPOBEPSETCS BJIANK-
HOCTH HOYBLI. EClIM moYBa BJasKHAA, HUUEro He
OPOMCXOINUT, TUKJ IMOBTOpseTca. Ecau cyxas —
BKJIIOUaeTCA TOJIUB. Uepe3 HEKOTOPOoe BpeMs CHO-
Ba IPOBEPAETCA BIAKHOCTD ITOUBBI. Eciiu oHa I10-
OpeXKHeMYy cyXas, TO Ha IeHTPAJbHYIO IJIATy IPH-
xoauT 00 sTOM coobIenne. Ciaeayrolee ycJI0OBHIe
IIPOBEPAET YPOBEHDb BOABLI B €MKOCTH JIS ITOJIMBA.
Eciz BOABI JOCTATOYHO, TO HAYETI'O HE IIPOUCXO-
IWUT, NHAUE Ha I[eHTPAJILHYIO IJIATY IPUXOLUT CHUT'-
HaJI 0 HEOOXOAMMOCTH IIOIOJIHEHUsI eMKocTHu. ITo-
JydJaeTcs, ILJIaTa aBTOIOJNBA NOJIMKHA IIOCHLIATD
Ha IeHTPAJbHYIO ILJIATY JBa PA3HBIX COOOIIeHM.

IlnarTa ynpaBieHus TeIJIUIEH B HAIleM CJIydae
paboTaer ¢ 3 pasHBIMU JaTUMKaAMMU 1 3 OJOKaMU
yIIpaBJeHUsS HATPY3KOU, 1 HAOOP CHUTHAJIOB AJIs
MepechlJIKY IeHTPaJbHOM maaTe 6ygeT COOTBET-
CTBYIOIITHAMN.

Ilnara canysiia B 9TOM HpHUMeEpPE CUMTAET U BbI-
BOAUT HA MHAWKATOP PACXOX BOLbLI, IPU O0HAPY-
JKeHHH BJard Ha II0JIy BBIIIE YCTAHOBJIEHHON
HOPMBI BKJIIOUAET CHUCTEMY OIIOBEINEeHUS U IILJIET
CUTHAJI IIeHTPAJbHON IjaTe.

3amaua IeHTPAIbHON IIaThl — codupaTs uHQOP-
MaIlMIO C OCTAJbHBIX YCTPOICTB M Ha €e OCHOBe
(hopMHUpPOBATE U HOCHLIATEH COOOIIIEHNA IT0JIb30BaTe-
JI0 cucTeMbl. Momy b OTIIPAaBKM COODIIIEeHMIT Ha OC-
HOoBe Arduino 1 cTaporo MOOMJIBHUKA MbI II0ZPOOHO

HALEMHLIN
U3o0MATOP

Paboras ¢ 91eKTpoceThio Ha 3aropoJHOM YUYACTKe, HYsKHO OBITH IIpe-
IeJIbHO OCTOPOYKHBIM. Ec/iu paboThl IIPOBOAATCS HA OIPEAEeIEHHOMN BhI-
coTe, MasKe B CYXYIO COJTHEUHYIO IIOTOAY JIYUIIe IT0Jb30BAThC JePEBIH-
HOM JIECTHUIIEH, IOAJIOKUB IO Hee MJISI M30JIAIINY JBONHOM JUCT TOJIS
uiu pybepouga. Eciu ke BMeCTo JepeBAHHON JeCTHUILI OyAeT MeTa-
JUYecKas, a Iorofia chbIpasi, K U30JANNN HYKHO OTHECTUCHh OUeHb BHU-
maTteabHo! IIpolile Bcero moJoKUTh HA 3€MJII0 CTAPYIO IMOKPBIIIKY OT
aBTOMOOMJISA, 4 HA Hee — AepeBAHHLIN 1muT. Ha TaKoi IOMOCT MOKHO
YCTaHOBUTH JaKe MEeTAJINUYECKYIO JIECTHUITY U He omacaTbes (pasoBOTO
HampsiKeHus (CM. puc.).

T
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OIMCHIBAJI B MPEABLIAYINUX BBITYyCKax «JIeBIIuM».
Jabbl He YCIOMKHATH AJTOPUTMBI BCeX OCTaJIbLHBIX
0JI0KOB, B 9TOIT IPOTI'PaMMe CJIeIYeT YUeCTh KOHTPOJIb
orupaBku SMS mo Bpemenu. Hampumep, B cucTeme
MOJIBA 3aKaHUYMBAETCA BOJA, a JOMa HUKOTO HET.
Biox mosmmBa momaeT curHAaJ IEeHTPaJbHOU ILIaTe.
ITeuTpanbHaa maata o6pabaTbIBaeT CUTHAJ U IILJIET
SMS. BJiok moJsimBa 6yaeT OTIPaBIsAThL CUTHAJIBI IeH-
TPaJIbHOH IIJIaTe ITOCTOSHHO, MTOKA He TOJILIOT BOIY.
JlommycTrM, OCTaBIIENCA BOAbI B €MKOCTH HOJIXKHO
XBaTUTh Ha 2 yaca. B aaroputrme Hamo IIpeaycMOT-
PeTh TaKyl CUTYyalllI0 M 3a/IeliCTBOBATh KaKOU-HU-
OyIb cueTUHK-TaiiMep, 4YTOObI caenyroiiee SMS or-
MpaBUJIOCh He paHee yeM uepes3 2 uaca. B curyaiuu
C KPUTUYECKUMH IIapaMeTpaMu (9TO CUTHAJBI OT
IJIaThl KOHTPOJIA JOCTYIIa MU ILIAaThI canysiaa) SMS
MOXKHO OTIIPABJIATH Yallle, HO TOXKE C IIePePhIBOM.

OTaesbHO OCTAHOBJIIOCH HA MEJKILJIATHON CBSA3M.
B mpogaske cyiiecTByeT MHOTO Pa3HOOOPA3HBIX I'OTO-
BBIX ILTAT OJs coeamHenusa Arduino mexay co0Ooii.
OHu OBIBAIOT IPOBOJHBIE U O€CIIPOBOAHBIE. JTH ILjIA-
THI MIOIEPKUBAIOT PA3HbIE IIPOTOKOJILI U 3a€HCTBY-
IOT pasHoOe KOJIMYECTBO IPOBOAHUKOB. IloaKIoueHme
¥ IPOTrPaMMUPOBAHNE 9TUX YCTPOMCTB MHOTOKPATHO
¥ TIopo0HO onrcano B CeTu 1 CHeluaJIn3npOBaHHOLI
JUTEpaType, TPAaTUTh APArolleHHOe MECTO B JKypHaJe
MbI He OyaeM. CKaxKy JIUIIb, UTO KYIIUTHL TOTOBOE yC-
TPOHCTBO — 9TO IPABUJILHO, HO TOT/a HeueM OyAeT
ropauTbesa. I1oaToMy MbI CO3JaAUM CBOM HPOTOKOJI.

B mamem mpumepe miarta camyasJjia ILJIeT I€HT-
PaJILHOM IIIaTe BCero OJHO COODIIeHUe, a IJIaTa Tell-
JINITBI — HECKOJILKO, IIePBLI BApUAHT 3HAUUTEIHLHO
nporirie. C Hero 1 HauHeM.

3amaua 1. OgHOMI mIaTOM (GOPMUPOBATH U ITOCHI-
JaTh ONH-eINHCTBEHHBIN CUTHAJI, a APYTOH ILIaTON
OTpUHUMATE ero. [lJia Hage:KHOCTH paboThl 106aBUM
noATBep:KAeHUe TprueMa curHaia. I[isa Takoii cBasu
moTpedyeTcsa TPEXIPOBOAHOE COeINHeHNe, 2 ITPOBO-
Ila TIpueMa-mepeaun, u 1 IpoBoa oOIIMi (3eMJIsd).

/7
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JIOTKOM.

R e

B nporpamwme canysna PIN 3 (zomepa PINoB B34-
TBI JJIA IIPUMEpPa, MOTYT OBITH JI00bIE) O0BABIAEM
Kak Beixon, PIN 2 — kak Bxozx. B mporpamme 1eH-
TpaabHOU miaaTsl TO Ke: PIN 2 — Bxonx, PIN 38 —
BBIXOZ. B 000MX ciiyuasx Ha BBIXOJAaX yCTaHABJINBA-
eM HU3KHUI YPOBEHb.

Eciu B 6J10K-cXeMe BRIKMHYTh CUTHAJ TOATBEPIK-
IEeHUs, TO MOXXHO COKPATUTh OAUH IIPOBOM 1 3HAUU-
TEJILHO YIIPOCTUTDL AJTOPUTM.

3amaua 2. [lepBasa maaTa BeIOUpAET U MOCHLIAET
OIMH CHUTHAJ U3 HeCKOJbKHUX, a APyrasd IjaTa ero
IPUHUMAET, UACHTUPUIINPYET U B COOTBETCTBUU
C HUM BBITIOJIHAET oIlpelesieHHoe aeticTBue. MoK-
HO IIOCTYHUTh ABYMS CIIOCO0AMM, CJaTh CHUTHAJ
(11es10€ YMCII0) 13 TOPTA B HOPT HapaJiebHO, STOT
crrocob sameiicTByeT O0JabIIoe KoauuecTBo PINoB.
Mo:kHO caaTh YMCJIO0 IOoCaeL0BaTeIbHO, 9TO 3a/eli-
CTBYET MEHbBIIIe COeTUHEHMI, HO YCIOKHUT ajro-
putm. IIpo6yem BTOpOIL cIocob.

IlnaTa TemauIlbl MOXKET IIOCJATH IEHTPaJIbHOMR
mjiaTte 2 curHajia, IIouyBa cyxas — o0o3Hauum 2,
TeMIlepaTypa Bo3ayxa 00JbIlle HOpMBI — 0003HA-
yuMm 3. Ha camom gesie aTuM cmoco60M MOXKHO 0OY-
IeT mepenaBaTh U OOJIbIIIe CUTHAJIOB, He YCIOMKHAM
anropurma. OupemenuM: IocaaTb 2 — 3TO OTIpA-
BUTH C MHTEPBAJOM 2 CHUTHAJIa BLICOKOTO YPOBHI,
IIOCJIaTh 3 — BTO OTHPABUTH C MHTEPBAJIIOM 3 CUT-
HaJia BBICOKOTO YpOBHdA. Ilepea u mocjie CUTHAJIOB
BBICOKOT'O YPOBHSA OyAeM MOCBLIATH CUTHAJBLI HU3-
KOT'0 YPOBHS, JJIA YeTKOTO cpabdaThbIBAHUS YCTPOI-
CcTBa, HAIpUMep, OTIPaBKa 2 OyIeT BBITJIALETH
tak: 01010. ITpuemuas miata goJasKHA OyIeT IOJIy-
YeHHBbIe CUTHAJILI ITIOCUUTATD 1, COTJIACHO ITOJIyUeH-
HOMY pe3yJabTary, orupaBuTh SMS. Kpome Toro,
IMpueMHAasd IJIaTa OOJKHA 3HATh, KOTJA HAUMHATD
Y KOTJa 3aKaHUYMBATh CUNTATh BXOIAIINE CHUTHA-
JIbI, MHAUE OHAa IIPOCTO OyIeT X CUMUTATh 4O OEeCKO-
HEUHOCTU, HUUeTo He Jejasa. SHAUUT, HYKHO J00a-
BUTH ellle OJWH CUTHAJI, Ha30B€M €r0 CUTHaJOM

JIEBLUA COBETYET

HE NPOMAXHEWILCA

HNuorma Heo6xoamMo 3a0UTH HEOOJBIIION I'BO3b B MECTe, I'lle HeJIb3sd
MPOMAaXHYyThCHA, UYTOOBI HE ITIOBPEAUTL HAXOAAIIMECT PAAOM CTeKJISHHBIE,
pe3Hble UM UHKPYCTUPOBAHHBIE TTIOBEPXHOCTH.

O6bIuHAaa (paHepa MK OTPE30K JKECTU yOeperkeT X OT MOBPEeXKIeHUH,
a ero rJajKas IMOBePXHOCTDH IIOCHYIKUT HAIIPABJISIONIEN AJA yaapa Mo-
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cuHXpoHU3anuu. ECTh CUTrHAJI CUHXPOHUB3AIIUUA —
cunraeM, HeT — He oOpalrlaeM BHUMAHUS Ha TO,
YTO IPOUCXOIUT B IOPTY. UTOOBI HE IIyTaTh C IIpe-
IBITYIIIUM IPUMEPOM, 3ajelicTByio apyrue PINGbI.

B nporpamme remmurner PIN 4 u PIN 5 o6baBisa-
eM KaK BBIXOJbI, B IIpOoTpaMMe IIeHTPaJbHOM Ijia-
el PIN 5 u PIN 4 o0baBisemM Kak Bxonabl. Ilpu
stoM PIN 5 — jgunusa cuuxpouusamnuu, PIN 4 —
JUHUS TaHHBIX.

YT06bI OTIPaBUTh IU(GPY 2, UK HATO ITIOBTOPATH
2 pasa, B0oOOIIle, CKOJILKO HAAO0 IIepeaaThb, CTOJIBLKO
u moBTopsaeM nukJa. Kaxxaeii 0 n xaxxkgas 1 mepezna-
forcsa B Teuenue 0,1 c. Ecau mepegaBaTh MITHOBEHHO,
npuuanMmalomuii MK mMoxxeT He ycmeTrh mx o6pado-
TaTh, B TO JKe BpeMsdA CUJIbHO 3aTATUBATH IMAy3y
HeJIb3s1, MOXKHO IIPO3eBaTh APYrue CUrHaabl. Bpems
0,1 ¢ B3ATO ¢ OOJBITIM 3alIacoOM, MOKHO ITPOOOBATH
0,01 ¢ u UBMeHATH B OOJIBIITYIO0/MEHBIITYIO CTOPOHY
ILJIS OTIpeaesIeHIs YCTONUNBOI pPabOThI.

B aroii 610K-cxeme PIN 4 — jguHUA CUHXPOHU-
sanuu, PIN 5 — jgunna gamaeix. @aar u X-mepe-
MeHHbIe, KOTOPhLIe B Hauajie IMporpaMMbl HAa0 00-
HyauTh. Eguaunia B mopty Bucut 0,1 ¢. Ecoiu MK
HUYEeM He 3aHAT, OH MOJKET ee IIOCUUTATh HECKOJIb-

JIEBLLUA COBETVYET

KO Thicsu pas. Piar Hy:KeH IJsd TOTO, UTOOBI ATO-
ro He npoucxoauigo. B X sanuceiBaeTcs mepeaaBa-
emoe uncio. [luky KpyTuTed Ko Tex Iop, IMoKa Ha
JUHUYU CUHXPOHUB3AIUU €CTh BBICOKUII YPOBEHb.
Ha BrIxXoge 13 nuKkjia X mpoBepsAeTcs, 1, COTJIACHO
MOJIYyYEeHHOMY Pe3yJIbTaTy, IIOJb30BATEJI0 OTIIPAB-
asgerca SMS. X u ®@jyar oonyasaoTcsa. [aa yseiu-
YeHUA NPUHUMAEMbBIX KOMAaHJ IPOCTO H00ABIAEeM
yCJOBUSA IIPOBEePKU X.

IIpu opranmsanuy IPoBOJHON MEKILJIATHON CBA-
3U CJIeyeT yUecCThb, YTO COeINHUTEIbHBIE IIPOBOA,
0CcO0eHHO JJINHHBIE, OYAYT JOBUTH moMexu. IloaTo-
MYy COeIMHUM HX C OOI[UM IPOBOAOM Uepes3 BBICO-
roomHuoe (or 10 kOm) comporusiaenue. [[abbr usbe-
JKaTh HEIIPUATHBIX CIYYalHOCTE, JKeJlaTeJIbHO Ha
onHOI u3 miatr (HeBasKHO, IPUHUMAIOIIEN UJIn 1Ie-
penaroieil) TMOAKJIIOUNTH CUTHAJbHBIE IIPOBOJA
K PINawm uepes auskoomuoe (100 Om) compoTuse-
Hue. OOIIMIT TPOBOJ COETUHSIEM HAIIPAMYIO.

IIpu sHauMTEeIBLHOM yAAJIEHUHU ILIAT APYT OT APY-
ra curHaJj Haumps:xkeHueM 5 B moixeT morepAThca
B IIpOBOgax. B sToMm ciyuae MOYKHO HNPUMEHUTH
VIIOMAHYTHIE B IPEObIAYIIINX BBIIYCKAX «JIeBIITH»
OIITPOHBI, IPU STOM, BO3MOYKHO, ITOHATOOUTCA yBe-
JUYUTh UHTEPBAJ IIPU Iepeaaue HyJel U eIUHUIL
Ias1 6osiee ycToiumBoil paboTbl. ONTPOHOB € KaiK-
IO CTOPOHBI HYKHO IIOCTABUTH CTOJIBKO, CKOJIBKO
BBIBOJIOB 3a/I€MICTBOBAHO B Ilepefave JaHHBIX.

Ilnara 1 nmepenatorriasi. Conmporusienue R3 3aBu-
CHUT OT HANIPAKEHUSI UCTOUYHNKA nuTanusda. Hamps-
JKeHle NCTOUHUKA nNuTanud 1enu csasu 12...30 B,
HO He 0oJiee MAKCUMAJIbHO JOMYCTUMOTO 3HAUCHU S
JULSI OLITPOHOB.

Ha stom Bce. Ha caitre www.utechnik.ru Bsr mo-
JKeTe 03HAKOMUTBLCA C OIMCAHHLIMU B CTAThe 0JIOK-
cxXeMaMU: JIOCTyIla B IIOMeIlleHNe, I0JIMBa KOMHAT-
HBIX PACTEHUN, YIIPABJIEHUA TEILIUIEN, CAHY3JIa, aJl-
ropuTMa ¢ TaiMepoM, cxemMaMu K 3azadam 1 u 2.

K. XOJIOCTOB

KAK PE3ATL
CTEKNO

IIpe:xme uem pesaTh CTEKJIO, 00sI3aTEIBHO IOTPE-
HUPYHUTECh Ha HEOOJBININX ero KycKkax. Bam Heo0-
XOAMMO IIOYYyBCTBOBATh, C KAKOW CUJION HAJO Ha-
JKUMAaTh Ha CTEKJIOpe3, U HAYUUTHCA COXPAHATH
OIMHAKOBYIO BEPTUKAJIb NHCTPYMEHTa Ha IPOTs-
JKeHUU Bcel JuHuu oTpesa. He maBuTe HA CTEKJIO

1 — CTtexsiope3 NpoBOoAST OAHUM ABWXKEHUEM.

2 — Ucnonb3yloT BbIEMKU AOJIF1 OTJIOMA Y3KMUX MOJIOC.
3 — LWLunpokue nonocsl OT/IaMbIBalOT Yepe3 OCTPbIn
KpaWn.



OCTOHT 5TA I'OJIOBOJIOMKA U3 IISTH DJIEMEHTOB
IIOJIMMUHO M KOPOOOUKM.

dopma sJIeMeHTOB IMOKa3aHa Ha pucyHke 1.
Howmep snementra — 5, 6, 7, 8, 9 — cooTBer-
CTBYeT ILJIOIAAN TAaHHOIO dJIEMEHTa B eNu-
HUYHBIX KBajgpaTax. Kopobouka ¢ 60pTHUKa-
MU UMeeT KBaApaTHyo (GOpMY, BHYTPEHHUI
pasmep 8x8 en.

TomoBoIOMKA TO3BOJISAET CTABUTDL U PEIIATh
3aauy Pas3JIUUYHON CJIOMKHOCTH. BOT HEKOTO-
pble U3 HUX.

1. PaccraBbTe BCce IATH 3JIEMEHTOB BHYTPHU
KOPOOOUKH B pPeIKUMe «aAHTHUCJANI», TO €CTh

CTON-r0N0BONOMKA

TaK, YTOObI HM OAUWH M3 5JIEMEHTOB He MOT OBITH
CABUHYT HM B KAKOM HaIPaBJICHUMN.

KosmnuecTBO M3BECTHBIX CIIOCOOOB peIllleHUsd
sagaun — okoJio 500. CremeHb CIOKHOCTHU Ta-
KOI1 3a7auy II0 ceMUOAJIJIbHON IMKaJje OIleHUBa-
ercsa B 2 6ajsia. B xauecTBe mpuMepa IPUBOLUM
OIMH U3 BApMAHTOB peIllleHusa (cM. puc. 2).

2. OTJI0K1Te B CTOPOHY DJIEMEHT 5, a OCTaBIIIN-
eca 6, 7, 8 u 9 paccraBbTe B KOPOOOUKE B PEIKU-
Me «aHTHUCJIANL». JJIEeMEHTOB CTAJI0 MEHbIIe, HO
pellleHre 3amaun 3aTPYLHIIOCE. CII0MHOCTD 3TOM
damaun 3 Oasaa. KosndyecTBO M3BECTHBIX pellle-
HU# 37, OAWH M3 HUX CM. Ha puc. 3.
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CJIUIIIKOM CUJIBHO — OHO MO-
JKeT JIOMHYTh, a HIPU CJIUIII-
KoM ciyaboM Ha)XaTUU BHI
TOJILKO IIOIIaparnaeTe CTeKJIO.
CrpesKemyuii 3ByK T'OBO-
PUT O IpPaBUJBHOU cHUJe Ha-
skmMa. PaboTaTh CO CTEKJIOM
HAJ0 B TOJICTBIX, HAIIPUMeED,
KOJKaHBIX IIepUaTKax, HaleB
3allUTHBIE OYKH. PesaThb
CTEKJIO HaZ0 Ha POBHOMU IIO-
BEPXHOCTH C MATKHUM IIO-
KpbITueM. Eciu cTeKJio mpe-
BBIIIIAeT 1o miormaau 1 m2,
TO 00s3aTesbHO paboTaiiTe
¢ TIOMOIITHMKOM, a IIOCJie pa-
0OTBHI CMETHUTE IIETKOU MeJI-
KM€ OCKOJIKU U KPOIIKY.

... HUKAKUX
MO3OMEN!

ITomonb poguTenaM Ha gadue Bce-
raa Hy)KHa, HO paboTaTh MO0 MO30-
Jer He ctouT. IloIOCKY ImOpoJioHA
IMUPUHON ITpuMepHOo 50 MM U TOJI-
mmHOoM 10...15 MM cImreiiTe KOJIBIIOM
(yuuTeiBag mMupuHy JazoHu). Ha-
IeHbTE BTO KOJIBIIO HA PYKY, U OHO
OPeIoOXPaHUT KOMKY OT MO30JIei,
a paboTaTh He IIOMEIIIAeT.
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3. Eie Oosee ciokuad 3amaua. BepHure sie-
MeHT 5 u orjaoxkuTe 9. OcraBinnecs 5JIeMeHTHI 5,
6, 7 u 8 paccTaBbTe B KOPOOOUKE B PEKIIME «aAHTH-
ciIanm».

CyMMapHas IJIOIIaAb UI'POBBIX DJIEMEHTOB CO-
KpaTuiach, 1 3ajiada ycJaoKHMUIachk. Takoe Brieuar-
JIEHIE, UTO He XBaTaeT CTPOUTEIbHOI0 MaTepraa.

IIpuBoguM OOWH BapwaHT peleHus us 24 BoO3-
MOKHBIX (cM. puc. 4). HalimuTe caMoCTOATEILHO
emre XoTsA Obl oguH BapuaHT. CJIOKHOCTE 3amaun
4 6ana.

4. Cambie Tpyaubie 3agaun. CI0KHOCTDL pellie-
HUuA 6 6aJIJIOB.

4.1. PaccraBbTe 271eMeHTHI 5, 6, 7, 8 1 9 BHYyTpPU
KOPOOOUKIU B PEKHME «aHTHUCJANI» TaK, YTOOBI
o0pasoBaJiach 3epKaJbHO-CUMMETPHUUYHAS purypa.

4.2. PaccraBbTe syieMeHTHI 6, 7, 8 u 9 BHyTpU
KOPOOOUKHU B pPEKHME «aHTHUCJANI» TaK, YTOOBI
oOpasoBaJiach IeHTPAJIbHO-CUMMeTPUYHAA (PUrypa.

Kaxxgaa us sTux 3agau mMeeT eJUHCTBEHHOE pe-
mrenue. JKexaem ycmexos!

B. KPACHOYXOB

Co6opka
ky6a 4x4x4

=

8x4x2

Ans Tex, KTo Tak  He peLuns1 roJIoBOJIOMKU B pybpuke «Urporeka»
(cMm. «JleBwy» Ne 4 3a 2014 rog), ny6simkyem OoTBeTbI.

N c%
5x4x3 %% 6x5x2

naBHbIA pepakTop
A.A. PUH

OTBeTCTBEHHbI peaakTop
10.M. AHTOHOB
XynoxxecTBEHHbIN peaakTop
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BbINyCK N3[,aHUS OCYLLECTBJIEH NPpU PUHAHCOBOW NoanepXxkKe

d’enepanbﬂoro areHTCcTBa no ne4Yat 1 MaccoBbiM KOMMYHUKaUNAM.

B onuncaituux nomepax
«JleBLUN»:

00 anmmaparax JJIs UCCJIeLOBAHUA MOPCKUX IJIY-
OMH BBI y3HAETe B CJHEAYIOIleM HOMepe KypHaja
¥ 110 IPUJIAraeMbIM PasBePTKAM CMOYKETE BBIKJIE-
uth mozesiu 6atuckada «Tpuect» u TOA «Mup».

JIro0uTen 9KCIePUMEHTUPOBATD ITIO3HAKOMSTCS
C KOHCTPYKI[Meil OPUTrMHAJIBHOIO ABUMKUTES PeU-
HOT'O TPAHCIIOPTA, IJIS KOTOPOI'O ellle Jaje He IIPU-
aymano HasdBauusa. Kax paboTaeT 5TOT «BepPTOJIET
HAa000pPOT», BbI IIOMIMETe caMi, IIOCTPOUB AEeHCTBY-
IOIIYI0 MOZEJIb II0 OIyOJMKOBAHHBIM UePTEMKAM.

B cienyromiem HOMepe IOHBIE 3JIEKTPOHIMUKN
MPUCTYIIAT K M3IOTOBJIEHUIO CIIOPTUBHOIO podoTa,
a BO BpeMs JOCYT'a Bbl CMOXKETEe IIOJIOMATEL T'OJIOBY
Hang 3amavamMu Baagmmupa KpacHoyxoBa. U xax
BCerja, BLI HalijeTe B HOMEpPE HECKOJIbKO II0JIEe3-
HBIX COBETOB.
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JTOPOI'ME YUTATEJIN!
IIpomon:xaemM mMyOJIUKAIIMIO CEPUU
KPOCCBOP/IOB-TOJIOBOJIOMOK II€PBOTO
moayroausd 2014 r. YciaoBus ux

pelnreHuss OnyoJIMKOBaHBI
B «JIeBmie» Ne 1 3a 2014 rox.

JleBwa Ne 7 OTBeTbI 3a BTOpOE
JleBwa N2 8 nonyrogue 2013 ropa.
JleBwa N2 9
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1. O6paTHasa cTopoHa MOHETHI, Megaan. 2. CTONAPHBIA NHCTPYMEHT [IJIs TOHKOUN 00paboTKu usmeanii. 3.
CaMbIl TBEPABIN IPUPOSHBIN MUHepaJ. 4. BosbIitas MeTalanuecKas JionaTta AJIA 3eMJIAHBIX pador. 5. ToH-
KO BbIZleJIaHHAs KOJKa, CIYKUBIIAA B APEBHOCTHU JJid mucbMa. 6. CTpoeHMe TBEPAOTO BEIleCTBa, PUCYHOK
moBepxHOCcTHU. (. Huta B cTeHe KoMHAaTHI. 8. MaruHa AJs ITepeIBUMKeHUA 10 6e310p0oKbIo. 9. YcTpoiicTBO
IJIs IPpeo0pas3oBaHUA SJIEKTPUUECKUX KOoJIeOaHUN nan (PU3NUecKuil Ipubop OIS O0OHAPYKeHUA PaSOaAKTHB-
HOTO MUJIU TEeIJIOBOTO uaaydeHus. 10. YeprekHbIi 1pubOp A1 HaHECEHUA NapaslyIeIbHbIX JUHUMN IPU pas-
MeTKe. 11. OyleMeHT KpelljieHus B cTpouTeabcTBe. 12. OTeTyn B HauaabHO#N cTpoKe Texcra. 13. KoBruii
MeTaJLJT CuHeBaTo-0eyioro mmsera. 14. ABTOMOOMIBLHBIA KY30B ¢ MATKUM OTKHIHBIM BepxoMm. 15. CobcTBeH-
HOe HasBaHUE OTAEJLHOTO reorpaduyeckoro mecra. 16. YcroiiuuBsiii cesoHHbI# BeTep. 17. IloryaparoieH-
HBII ITOAEJIOUHBIN KaMeHb 3ejieHoro 1sera. 18. ITopomkooopasHoe B3pbIBUaTOE BelecTBo. 19. AcTpoHOMU-
yecKuii ontuueckuii mpudop. 20. IlepeHocHOe 3BYKO- MJIN BUAEOBOCIPOM3BOAAIIee ycTpoiicTBo. 21. Cur-
HaJIbHBIN niucToseT. 22. Tpuronomerpuueckas GyHKuA. 23. BpeBHO, 6pyc, YCTAHOBJIEHHBIN BEPTUKAIBHO.
24. Ilnauka OJjig paMOK U KapHU30B. 25. Besblii MATKUN CIOUCTBIN MUHepaJ, yIoTpebisgeMblii B TeXHUKE,
cuopte u meguiuae. 26. JKumoe momerienne Ha cygae. 27. CoenuaJabHBIN JIOK Ha KopalJe, IIOABOSHOMN
gonke. 28. OmHO M3 HAIpaBJeHUN cTpeaKku Kommraca. 29. Paszbopka Ha cocTaBHbIE YaCTH MAIIIWHLI, alnapa-
Ta, coopy:kenus. 30. Bxoguoe orBepcrue nmeun. 31. McKyccTBeHHAsA HACBIID 13 MYCTHIX TOPHBIX IIOPOA. 32.
WMHCTPYMEHT [IJIsi CBEPJIEHUS OTBEPCTUH BO JbAy. 33. PyuHoe cTpeKoBOe OpysKHue, B KOTOPOM 3amac maTpo-
HOB pasMelIlleH BO BpalailieMcsa Oapabame.
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Moanucarbcsa Ha HawWwn n3[aHUs Bbl MOXETe C JII000ro mecsiya B JIl0O0M NMOYTOBOM OTAEJIEHUMN.
MoanucHbie NHAEKCbl NO KaTasiory areHTcTtea «Pocnevyarb»:
«JleBwa» — 71123, 45964 (romoBasg), «A noyemy?» — 70310, 45965 (ropoBaq),
«lOHbI TexHuk» — 71122, 45963 (ropoBas).
Mo kaTtanory poccuiickou npecchl «Moyta Poccumn»: «JleBwa» — 99160,
«A nouemy?» — 99038, «lOHbIN TexHuk» — 99320.
Mo katanory «Mpecca Poccum»: «JleBwa» — 43135, «<A nodyemy?» — 43134,
«lOHbIN TexHuk» — 43133.
Odopmuts NOANNCKY C [OCTaBKOMV B JIIOOYIO CTPaHy MUPA MOXXHO
B UHTEepHeT-Mmara3nHe www.nasha-pressa.de
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