ISSN 0869—0669

YR
AN2G Pi“\JJ
BII20811, 30J]08 ANBO!

2

CMACAMUTE CAMOIJIET!



CHErobsoJiotToxona 3umJj1-29061 Jiner 1

18 19

21

36

Pa3BepTku pamel



AonyuweHo MuHncrepcteom o6pa3oBaHuUs U HayKu
Poccuiickoin depepauun

K MCro/b30BaHUIO B y4€6HO-BOCNNTATE/IbHOM rpoLecce
pPasnnyHbix 06pPa30BaTENIbHbIX YYPEXAEHW

NMPUJTIOXKEHUNE
K )XXYPHAJY «lFOHbIA TEXHUK»
OCHOBAHO B SIHBAPE 1972 rogA

20 19 CErogHs1 B HOMEPE:

Myseri Ha cTone

CHEroeoJiotToxoa 3msj-29061 ............... 1
lMonvroH
KAMEPA-JTIOLUMIA .......covcvviieiinncnnrnnnnnes 3
lonuroH

ABTOBYC HA BO3A4YLUHOM NOAYLUKE ..... 5

BmecTte ¢ apy3sbsimu
MAJIOFABAPUTHA4A CAN-O0CKA

M3 NEHOIMJIEKCA ... ceeeiceeeenss 7
OnekTpoHuka

DAYHbIA YKB-PAOUOMNPUEMHUK ........... 12
UrpoTteka

KPECTUKU UTANTIOYKM .......ccceeeeeeeeeeneees 15

© «JleBwa», 2019 .

CHEFOBOJ1IOTOXOO
3UJ1-29061

-

MY3EU HA CTOJIE

aHee MbI IIPeaJIArajif U3TOTOBUTH U3 OY-
Marv yHUKAJbHbIE€ Be31eXO0abl, BXOI -
Imye B MOMCKOBO-CIIACATEJIbHBIN KOMII-
aexc «CHMHAA nTHLA», IpeTHASHAYEH-
HBIA OJIA IMOMCKA U CIIACEHHUA, a TaKKe
9BaKyallid KOCMOHABTOB, IIPU3E€MJINB-
IIMXCA B HEIIPOXOTUMOIN MECTHOCTH.

CerogHa MBI mpeaJjiaraeM BaM CO-
opaTs Momeab cHerodomoroxoma SUJI-
29061, KoTOpPBIi JIETKO IIPOXOAUJI B Me-
CTaX, HEIIPEOTOJUMbBIX JIJISI JIFOOOU ApYy-
To# Be3IeXOTHON TeXHUKMH.

Coopxa omnbiTHOTO NIHeKoxomda 3UJI-
29061 zaBepmIMIacCh B KOHIIE BECHBI
1979 roga. Yepes3 HEeCKOJbKO THEH Ma-
IINHY HANIPaBUJIM HA PBIOHBIN KOMOU-
Hat «Hapa», mpyasl KOTOpPOro y:ke gaB-
HO HCIIOJIF30BAJIMCH B KAUeCTBE IOJIUTO-
Ha JJI UCIBITAHUNA HOBOM TexXHUKH. /[0
HA4YaJIa aBryCcTa Be3aeXol MCIBITHIBAIN
B Pas3sHBIX pPe:KUMAaX M yCIOBMAX. BhLIO
YCTAHOBJIEHO, YTO OH MOSKET ITOTHMH-
MAaThCA M CIIyCKAThCA ¢ Oepera KpyTmus-
HOH 23°. Bo BpeMs IIBAPTOBOYHBIX HC-
IBITAHUM POTOPHO-BUHTOBOMN IBUKH-
TeJb Pa3sBUI TATY B 760 Kr.

MakcuMmaabHass CKOPOCTH HA BoOe
mocturaaa 15 km/4. Ha meaxkoBoabe ¢
HWJINCTHIM THOM CKOPOCTH He IIPeBbIIa-
aa 11,3 km/4. JII0o60NIBITHO, YTO BMecCTe
c 3NJI-29061 aHmajgoruyHbie HUCIBITA-
HUA npoxoamui 6as3oBbiii 3UJI-2906.
JTa MAIINHA BIIOJHE OSKMIaeMO TaKiKe
IIOKAa3aJia BEICOKME XapPaAKTePHMCTUKH.

Hs3roroBienye Momeau IIHEKOXOIa
3MNJI-29061 npensmaraeMm HA4YATH CO
coopxu u crieiiku pamsbl 1. HakieiiTe
Ha ILTOTHBIM KAPTOH BHENIHIOKO (cepyro)
pamy 1, a Tak:Ke BHYTPEHHIOIO (CHHIOIO)
BCTaBKY paMbl. BeIpeskbTe U CKJeiTe
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3arOTOBKU paMbl BMecTe. J[o/:KHA TOJTyYUThCA JKec-
TKaA «Kopobouka». HakjeliTe Ha KApTOH OOKOBUHBI
HOCOBBIX JbIK 14, TopIesBnie HakJIagKku 21 1 60KO-
Bble HakJaaAKu 15. BuIipesxkbTe 3aroTOBKU, CKJIEIHTe
aeiEu 14 u HakgetiTe HakJaagky 21 u 15. IIpukneti-
Te JBIKU K pame. HakjeiiTe Ha TOJICTBIN KapTOH 3a/-
HUe KPOHINTEHHBI 18 1 HaKJaAK1 KPOHIITEHHOB 19.
Bripe:kbre u ckielite ux. IIpukieiitTe 3agHme KpoH-
mITeHel 18 K pame.

Hamee mpemiaraeM CKJIEUTh KaOMHY-KY30B. BhI-
pesKkbTe pasBepTKY KysoBa 5. IIpoBeguTe ITUJIOM IO
auHuaM cruda. Crieiite kysos. HaxieiiTe 6opra 25
u 26 Ha KapTOH. BEIpeKbTe U IPUKJIENTE UX K KY30-
By 5. HakjeiiTe Ha KapTOH MEPeIHIO ABEPh 6, BbI-
PeXbTe U IPUKJelTe ee K Ky3oBy. HakieiiTe Ha Kap-
TOH OCHOBaHMe KaOMHbI 27. BeIpe:KbTe U MPUKJIEHTE
K KJamaHaM Ky3oBa 5. HakieliTe Ha TOJICTBIN Kap-
TOH HAKJAAKHU 2, JomaTty 9, 6arop 7 1 KPBIMIKY JIIO-
KOB 24. BrIpesXbTe UX OCTPBHIM KaHIEJIAPCKUM HO-
JKOM U TIPUKJIENTe K Ky30BY. BBIpesKbTe TEHT-KPhI-
1y 8 m ToKe IMPHUKJIeNTe K Ky30BYy. BeIpe:xkbTe pas-
BepTKY Kabmubl 12. CkieiiTe mo KiaamanaMm. CBepxy
IpUKJIeTe 9BaKyallUOHHBIN JIIOK 10 U BEeHTUJIAIIN-
oHHBIN JioK 11. @apy-uckarens 20 cKieliTe U3 gAeTa-
aent 28, 29, 30 u 31. IlpukieiitTe hapy Ha KpbIIIe
Besnexoga. Ilepegnue (apsl cKieliTe us gerauen 13,
17 u 23. BeIpe:bTe 1 CKJIEHTEe MHCTPYMEHTAIbHBIN
AIUK 3.

IIpucrymnaeM K M3TOTOBJIEHUIO IITHEKOBBLIX IBU-
sKuTeseii. Beipeskbre TPYOHI ITHEKOB 22. CBepHUTE
B BHuIe TpyO u cKJedTe. HakjeiiTe Ha TOJICTBINA
KapToH BHEITHMNE AUCKU 35 ¥ BHYTPEHHUE AUCKU

3b5a. Hakeiite Ha nucku 35 mo Tpu aucka 35a. Ha
IucKu 34 HaKJeliTe 0 oqHOMY OUCKY 34a. B 1men-
Tpe BCeX AVCKOB IIPOCBEPJIUTE OTBEPCTUA AUAMET-
pom 2 mM. BKJieiiTe makeThl JUCKOB 35 B TPyOBI
IITHEKOB 22 TaK, YTOOBI BRICTYIIAJIU JUCKU 35. BhI-
pe:xbTe 60KOBUHBI KOHYCOB 32. CKJeliTe pa3BepT-
KM B BHJe KOHYCOB M IpuKJeiiTe K Tpybam 22,
IocJie uero mpuKJjeiite gucku 34.

Bripe:xbre Kosteuku 16, cKiedTe 1Mo 4 MITYKU U
MIPUKJIeNTe Ha IITHEK COTJIACHO PUCYHKY B BUJle BUH-
ToBOM JimHUU. Jlayiee Besocnunsl 36 BBeIUTE B OT-
BEPCTUA HOCOBBIX JIBIK M YCTAHOBUTE Ha HUX IITHE-
KU, TIOCJIe YeT0 BBEAUTE OCU B 3aHUE KPOHIIITEHHEI.
WBauIIHION IJIUHY CINI YKOPOTUTE II0 MECTY.

Pexomengyem ycTaHOBUTH HA OCh MEYKAY IITHEKOM
1 KPOHINTeHHAMH INaib0uKy 33, M3TOTOBJIECHHYIO
13 TOHKOTO IOJIMCTUPOJIA, YTOOBI JieTdye Bpalllajinuch
poropsl. HakieliTe Ha TOJICTBIN KapTOH PasBePTKY
rnocramMeHTa 37, BHIPEKbTe U CKJIEHTE TOCTAMEHT.

YcranoBute Bes3nexon Ha mocrameHT. Temephb
MOXKHO IIOKa3aTh MOJeJIb YHUKAJIBHOTO Be3exo1a
C POTOPHO-IITHEKOBBIM JBUKUTEIEM IPY3bIM.

TEXHUYECKUE XAPAKTEPUCTUKU
CHEroboOJIOTOXOOA 3UJ1-29061:
OKUMMAK . ccvcnnarncnmsmsnsnsnsansnsnsnsnsnnnnns 2 yen.
AT nanonoon00000600600000000000006000000060 4880 mm
NPT T coacconcooonoonanaoooanonaocanacoanoa 2390 mm
EHEEUE) snoaoocoanoanoa00060000000006000000000 2200 mm
WEXSE:) anoonannoonoannonoaoncoannannnanna0e00ae 1855 kr
FPY30MNOABEMHOCTD ..icvcvrurennnnnrannnnnns 397 kr

MakcumanbHasi CKOPOCTb ABUXEHUNA:
HA BODE succccrnnnncccnsnnnnssasnnnnnnnnnnns 15 km/4
[TF: WoTo ¥ T o = Y 12 km/u
HA CHETIY .uvucuniecnssanansnsnanannnnansnss 25 km/4
A. ETOPOB



FAMEDPA-TIOLIVIA

NOJIUIroOH

aK, He UMes HaBbIKA PUCOBAHUS, C HATYPHI
BPYYHYIO 3alledyaTiieTh Ji000i HETOABUIK-
HEIIT 00BeKT uau obpas? ITompobyiiTe mpo-
CTOe IIPHUCIIOCob/IeHe — KaMepy-JIIoIuIy.

IToT omTHMUEeCKUilI mpHOOp, CHAyKAIIuii
IUIsl TIepeHoca m300paskeHuil 00beKTOB Ha
oymary, 6611 M300peTeH B Hauasie XIX BeKa
aHTJIMHACKUM (pusukom ¥YuabamoM BoJiiac-
ToHOM (1766 — 1828), MBBECTHHIM CBOUMU
OTKPBITUAMU HAJJIAIUSI U POAUS, YJIbTPA-
(rosIeTOBOTO M3JIyUeHWUA, BIEPBBIE TOJIY-
YUBIIIUM B YMCTOM BHJE IJIATUHY, CO3IaB-
muM pedpaKTomMerp — mpubop, U3MepPsIIo-
Ui TOKa3aTe b MPeJOMJIEeHN CBeTa B Cpe-
e, U TOHHUOMETp — Ipudop IJsS BBICOKO-
TOYHOI'0 U3MEPEHUS YIJIOB.

Kamepoii sTo mpucmocobyieHne ObIIO Ha-
3BAHO II0 aHAJOTUU C KaMepoii-00CKypoi,
KOTOPYIO TOTZla IMIUPOKO UCIIOJIH30BaIN I
TIOJIYyUeHUSA OTITUUYECKUX M300pasKe .

IIpaBna, 3aMKHYTOr0 IMPOCTPAHCTBA —
TaKOH «KaMepbl», KaK B KamMepe-o0CKype,
B OIIMCHIBAEMOM HAMU YCTPOMCTBE HET.

B marieit Bepcuy KOHCTPYKIIUU KaMepbI-
JIIOIUAABLI, KOTOPYIO MBI IIpeAJiaraeM camo-
CTOSITEILHO MB3TOTOBUTH, B KAUECTBE OCHOB-
HOT'0 9JIEMEHTA JIYYIIle UCIOJIb30BATh CTEKJIO
(unu Tpo3pauvHBIA IJIACTUK), PACIIOJOMKEH-
HOe TIoJ, yIJIoM 45° K IOBePXHOCTH JINCTA U
K rpaduyecKu BOCIIPOU3BOAUMOMY O0BEK-
Ty (puc. 1).

CopueHTHUPOBAB YCTPOMCTBO Ha Tpebye-
MOM O0'BbEeKTe, TVIALA B OKYJIAD, PUCOBAJb-
UK ONHOBPEMEHHO MOJKET BUIETh MHU-
Moe M300pakeHre KOMMPYeMOro mpeMeTra
nyin obpasa Ha MOBEPXHOCTHU JucTa OyMa-
', 3aKPEILJIEHHOT0 Ha OCHOBAHUY KOHCT-

pykmnuu. Ilocae sToro ocraercsa JHUINbL 00BECTHU
nsobpakenme KapaugamoMm. I pucyHOK, ¢ coxXpa-
HEHMeM TOUHBIX IIPOIOPIUHA 1 MePCIeKTUBLI, TOTOB
(puc. 2).

Hs1 m3roToBIEeHUSA «KaMephl» TOTPedyeTcs Kap-
TOH, MOXXHO HCIIOJIb30BATH TO(DPUPOBAHHBINA OT yIIa-
KoBKHU. Ero pasmep mo/KeH MO3BOJUTH CIeJIaTh Pas-
BEPTKY, TOKAa3aHHYIO B BEPXHEH YacTH PUCYHKA 3.

CrekJjo (1au ILI1acTUK), COCTABJIAIONIEE OIITHUYEC-
KYIO OCHOBY KOHCTPYKIIMH, TOJKHO COOTBETCTBO-
BaTh pasMepaM, ITOKa3aHHBLIM B HUKHEI 4acTu pu-
CYyHKa 3.

Buemauit Bu codbupaeMoil KOHCTPYKIIUY OKAa-
3aH Ha pucyHKe 4. KapToHHYIO 3aTrOTOBKY HE00XO0-
IUMO COTHYTBH II0 IYHKTUPHLIM JUHUAM. g 3TO-
I'o IPOBEINTE II0 JUHEHKe KOHIIOM CTePyKHS IITapu-
KOBOUM pyuKu 0e3 KpacdAIlell macThl UJIN KOHIIOM
muia, c)OpMUPOBaAB OOPO3AKY IJIA POBHOTO Cruoa.
A zarem sadurcupyiiTe Tpebyemyo ¢GopmMy Opu
IIOMOIITY KJIesd WX TEPMOIUCTOJIeTa, IPUCOeTUHUB
3allITPUXOBAHHELIE KJIAIIAHLI K CMEXHBLIM IIOBEPX-
HocTAM. [lajee cieayeT pasMeCTHUTh CTEKJIO IIOJ
yryioM 45° K TOBEPXHOCTU C OTBEPCTUEM-OKYJIAPOM
¥ 3a(pUKCUPOBATDH €r0 IPU IIOMOIIY TEPMOIIKUCTOIe-
Ta B paHee CAeJAaHHOM KAapTOHHOM KOpIyce.

s ymo6cTBa MOJIB30BAHNA KaMePOH-JTIOIUI0N
ee HeoOXOIMMO 3aKPEUTh Ha KOHCTPYKIIUH C OC-
HoBaunueM (puc. 5). IIna sToro mpepmaraeM muc-
M0JIb30BaTh (paHEPHBIN JIUCT TOJHUIMHOMN He MeHee
10 MM B KauecTBe OCHOBaHUA W OpyC C ceueHUeM
30x30 MM miyia croek u nepekJganuHbl. OpueHTH-
py#iTech Ha pasMephl, YKa3aHHbIE B IMIOSCHSIIOITUX
UJLTIOCTPAIUAX.

Hna cupaBgu. Ontudyeckuil apdeKT, KOTOPHIH
JIEXKUT B OCHOBE KaMepPbI-JTIOIUILI, HaIleJ CBOe
IpuMeHeHNe B CIeHUYeCKOM Marum B BUIE TaK
HasbIBaeMoro «mpuspaka Ilenmepa». Iaa cosna-
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HUA WITIO3UU UCIIOJb3YIOTCS JIUCT CTEK-
Jla U cIleuajJbHasA TeXHOJOTUS OCBeIe-
HUS, KOTOPAas IO3BOJISIET 00beKTaM II0-
ABJIATHCA WJIU KCYe3aTh, CTAHOBUTHCH
IpO3payHBIMU, MJIABHO IIepeTeKaTh M3
OJIHOTO B IPYIOil M MEHATH IIOJOKeHUe.
JdTa TexXHWKa HasBaHa B uecThb [[;KoHa
Terpu Ilenmepa (1821 — 1900), 6puran-
CKOTro yueHoro u maobperarens. Ho aTo
y°Ke COBCEM Apyras UCTOPUA.

A. UBHEHKO




NOJINIOH

ABTObDYC

HA BO3AYUIHOM NMOAYUIKE

paHCHIOPTHLIE MAIIUHBLI Ha BO3AYIIHOI IIO-
IVIITKE IIPOEKTUPYIOT U CTPOAT MIPAKTUUECKH
BO BCeX cTpaHax mMupa. Takas TeXHUKa OT-
JIMYHO 3apeKoMeHAoBaja cebs B O0JIOTHUCTOL
MECTHOCTH, B TYHApPe M IycThbiHe. K oCHOB-
HBIM HEJOCTATKAM aBTOMOOWMJIEI Ha BO3MYIII-
HOII IIOAYIIIKE MOJKHO OTHECTH CJIOXKHOCTH
YIOpaBJIEHUSA B CTECHEHHBIX JOPOKHBIX YCJIO-
BUAX, OOJIBIIONM TOPMO3HOM IYTh, a TaKiKe
MOBBIIIIEHHELIN IITYyM OT ABUTATEJIEH 1, COOT-
BETCTBEHHO, OOJIBIIION pPacXo TOILIMNBA.

Topucrasa mecTHOCTH IpPaKTUUYECKU HEIO-
CTYIIHA TAKWM MAIIIMHAM, OSHAKO OHU JIETKO
IIPOJIETSAT TaM, TJle cIlacyerT Jrbas apyras
TeXHUKA.

Mogens aBTOGyCca Ha BO3AYIIIHOI TTOMYIII-
Ke ¢ mH(ppaKpacHLIM yIIpaBjeHHeM 1300pa-
JKeHa Ha pucyHke 1. ABToJieT, Ha30BeM €ro
TaK, COCTOUT M3 MEeHOILJIACTOBOIO JIOTKA 3 C
HaKJIEEHHOU CHM3Y TOHKOU ITOJIUATUJIEHOBOM
mwreHKon 4. Ha JJOTOK mpuKJIeeHbI OTIOPHBIE
MeHoILTacToBbIe Opycku 5. Ha Hux ymo6mHo
MIPUKJIENTH JIETKUI MJIACTUKOBBIN Ky30B 1
OT CTApPOr0 UTPYIIEUHOT0 aBTOMOOMIA. C1-
JIYST KY30Ba MOXKHO TaKJKe BbIpe3aTh U3 II0-
TOJIOUHON IIJUTKYU W IIPUKJIEUTHL BMECTO
umeloIeroca oobemMHoro. IloBepx KysoBa
MOYKHO IPUKJIEUTh aHTeHHY MH(pPaKpPaCHBIX
CUTHAJIOB 2, a BHYTPU HETO CIPATATH TyMO-
Jep U aKKyMyJIATOP.

I TmOCTPOMKHM MOJeaU IIOHAZOOUTCS
TOHKOCTEHHBIN ITeHOIJACTOBLIN JIOTOK 3.
Yem JIOTOK 0OJIBITIE, TEM BEIIIE OyIeT IPy-
30I0ABeMHOCTh IaaTdopMmbl. B KauecTBe

BEHTHJIATOPOB 6 MOKHO MCIOJIL30BATh MaJeHbKUE
BEHTHJISTOPHI OT KOMIIBbIOTEPOB (puc. 3). Tak moiy-
YMJIOCh, YTO B HAINEM PACIOPAKEHUU OKaszajics
IIPOCTEUIINY KUTANCKUI ABYXMOTOPHBIN caMOJIeT
U3 IeHoIlIacTa ¢ MHPPAKPACHBIM yIIPaBJIEHUEM,
KOTOPBIN HeyJauHO yIaJ U cjJoMaj KpbLiabsa. Ilo-
3TOMY AJIsI OYAYIIeTro JIETAIOIIEer0 aBTOMOOUMIIA MBI
pemnuan MCIOoJb30BATh MMEKINIYIOCA B HAIUYUU
BMHTOMOTOPHYIO I'PYIIIY ¢ MH(PPaKPaCHLIM YIPaB-
JeHueM ¥ JIeTKUMU akKyMmyJaaTopamu. OmHAKO
IIPUIILIOCH CAeaTh HeGoIbIIe JOPabOTKY.

s Hauaia U3 MJIACTUKOBBIX YIIAKOBOK OT CMe-
TaHbl OBLIN M3TOTOBJIEHBI [Ba Ty0Oyca 7, B KOTOPbIE
MbI IOMECTHUJIN 3JIEKTPOMOTOPEI 6. UT0OBI ya00HO
OBLIO YCTAaHaABJIMBATH JABUTAaTeJU B Tpybax, pelu-
JIX TPOTeJJIEPHI IIOCTABUTEL BIIEPEeIU SJIeKTPOMOTO-
poB. IlpumueM KpOHINITEHHBI MOTOPOB 8 OTJIMYHO
BIIMCAJINCH B TPYObI BO3Ayx0BoA0B 7. Tak Kak mpo-
meJyiepsl 9 cTaau TAHYIIUMU, TO AJISA U3MEHEHU
HaAIIpaBJIeHUSI WX BPAIEHUSA IIPUIILIOCH IIOMEHATD
MMOJIIPHOCTH TPOBOJOB ABUTATEJEH.

3areM JJid TyOyCOB-BO3AYXOBOMOB MBI CHEJIANN B
IIEHOILJIACTOBOM JIOTKE (II0 MeCTY) OBaJIbHBIE OTBEP-
cTus mo opMe ceueHUi BO3IYXOBOAOB. Paszmepsnl
OTBEPCTU He yKasbIBaeM, TaK KakK opMa OTBep-
CTUH B JIOTKE 3aBUCUT OT TeOMETPUU OOPTOB MMeEI0-
merocs JoTkKa. Ilocae 9TOro aKKypaTHO BKJIEUJIU
BO3IYXOBOJBI 7 B JIOTOK 3 TaK, KaK M300pakeHo Ha
pucynkax 1 u 2.

Hasee K JOTKY CHU3Y MBI IPUKJIEUJIU ITOJIUITU-
JIEHOBYIO IJIEHKY 4 ¢ IeHTPaJbHBIM OTBEPCTHEM.
Cxema IpUKJIEHKY IJIEHKNU M300paskeHa Ha PUCYH-
Ke 3. Hasmnuue mIeHKHW MO3BOJUT UMETh 0oJiee cTa-
OMJIBHYIO BOSAYIITHYIO CMa3Ky MEKIY OIIOPHOI II0-
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BEPXHOCTBHIO U IIJIEHKOU JIOTKA, II09TOMY aBTO-
Jer Oymer ObICTpee u JIydIlle JieTaTh HPU CJia-
OEeHBKUX MOTODAX.

Korga mozens mpuMeT 3aKOHUYEHHBIN BUM, TO
MOKHO OyZeT 3apAAUTh aKKYMYJIATOPHI U HIPU-
CTYynuTh K IpoOHBIM 3amyckam. [locTapatiTech

PacmoJIOKUTL BCe arperaThl aBToOyca Ha BO3-
IYIITHOM MOAYIIIKE TaK, UYTOOLI ee IEeHTP TAMKec-
ta (IIT) Haxogmicsa B IleHTPe Kpyra B JIOTKeE.
Hama momenns OTIMYHO JieTaeT TOJNBKO IIPU
npaBuJIbHOM pactoso:xkerHun IIT.

A. EFOPOB




BMECTE C APY3bAMU

IMocJIeJHYEe TOALI HAOUPAIOT MOMYJIAPHOCTD
BOJIHBIE KaTaHUA HA JOCKAX C BECJIOM —
CAIl-cepdpunr (ot anra. Stand Up Paddle
(SUP) — «BcraBaii u rpebu»). Ero arpudy-
Tl — OOJIbINIad JOCKA U BECJIO, KaK y Ka-
Ho3. Orauuaior CAIl-cepduHr HeTpeboBa-
TeJIBHOCTh K AKBATOPUU — H5TO MOKET
OBITH JIF000I BOZOEM — IIPYI, 03€P0, ped-
Ka, MOpe UM OKeaH. [[J1a 9TOro He HYKeH
BeTep, m mnepeaBuratbcea Ha CAII-mocke
MOJKeT JII00O01.

Koneuno, MOKHO KYIIUTH JOPOTYIO, 00JIb-
mryto HagyBHYI0 CAIl-mocky, HO syurie cae-
JaTh 6oJiee yO0OHYI0, MAJIOrabapuUTHYIO ca-
MOMY U3 IOAPYYHBIX MATEPUAJIOB. JHTY3H-
aCTBI-CAMOJEJBIITUKYN CTPOAT JOCKHU JaKe
13 ILJIACTUKOBBIX OyTBLIOK U YCIIEIITHO KaTa-
I0TCA ¢ APYy3baMu Ha Mope. OJHAKO UX BHe-
IITHUM BUAOM He Ka’KIbIii ObIBAeT JOBOJIEH.

Mo:xHO TaKKe IIOCTPOUTH HOCKY U3 Je-
IIIeBOT'0 HAYBHOT'O MaTpaca 1 o6pe3xoB a-
HepbI TOJIIIUHOM 4 MM, IIPUMEPHO TaK, KakK
n300pakeno Ha pucyHke 1. B aTom cayuae
MBI MICIIOJIB30BAIN OJHOMECTHBIN CIAIbHbIN
marpac 1. [lyia Toro 4To0BI TPECTH BECJIOM
CTOsI, COBETYeM BEIpPE3aTh HACTUI-NATIY0y 2
u3 (paHepsbl ToaHONE 4 MM. PaHepy Ipo-
IIle BCeTro KPemuTh ckoTueM 3. Ilepo pynaa
4 MOYKHO M3rOTOBUTH 13 (paHephl U BKJIECUTH
B mayryoy. s yBeIuueHus IIPOUYHOCTH CO-
eIVHEHUS NaNyObl W PyJIel B MecTaxX WX
BKJIEMKH, 10 O0KaM pyJieil, COBeTyeM IIpu-
KJIEUTh [OepeBIHHbIE PEeHKH ceueHueM
15x15 mm, corsacuo pucyuky 4. Takoii Ha-
OYBHOM ILJIOT XOTSI ¥ TUXOXOJEH, HO OTJINY-
HO IIOAXOAUT OJid KyIaHWsA, KaTaHUS II0
BOJIe M MOMKET CJIYKUTL TyMOOM OJIA HBI-
PAJBIITNKOB.

B maimem ciyuyae MbI PEHININ IIOCTPOUTH
6osiee ynoouyio u 6epicTpoxonuyio CAII-moc-
Ky U3 IeHoIieKca. Takyioo TOCKY MOYKHO
MIPUMEHATh IJIs KaTaHUA C OOHUM BECJIOM
WU ¢ BecJaoM OaiimapouHoro rtuma. Ilasa
TOTO UTOOBI €€ CIesIaTh, IPeIBAPUTEILHO 3a-
ImacuTech 3 JIMCTAMU IIEHOILJIEKCa pasMepa-
mu 1200x600x50 MM, a Taxkske 6 JucTamMu
meHomaeKca Toaiuuaoin 30 MM, BOJOCTOM-

MANDIABGAPHTHAA LAN-AOCKA

“7 AeRONAERCA

/

KuM KJjgeeM «Turam» OJs IIOTOJOUYHOW IIJIUTKH,
SIIOKCUIHOM CMOJIOM, XJIOMYATOOYMAMKHON TKAHbBIO
(HampuMep cuTelr), BOJOCTONKON aKPUJIOBOHN sMa-
JIbIO, M3TOTOBJIEHHON IO HEMEIIKOM TeXHOJOT1!, 00-
PesKoM ILJIACTUKOBOM HACTEeHHOU IaHeJ MW, OCTPBIM
HOXKOM MJIY HOXKOBOUHBIM IIOJIOTHOM AJISI PE3KU Me-
Tajjia, HAXKIAYHON OyMaroi 1 KMCTOUKOM IJIsd II0-
KpacKHu.

CkJeiiTe JIUCTHI COTJIACHO CXeMe Ha PUCYHKe 2.
Hanee HaHecuTe MapKepoM KOHTYP AOCKHU, M300pa-
JKeHHLII Ha pUCYHKe 3. AKKYypPaTHO BBEIPEKbTE 3a-
roToBky. O6paboraiiTe KOHTYPbI TEPKOI IJSI OBO-
e, a IMOTOM TI[aTeJIbHO BBIPOBHANTE HOBEPX-
HOCTh JOCKHM HaKJAUHOII OyMAaroii.

s npugaHusa IPOUYHOCTH COBETyeM IIOKPaCUTh
JIOCKY W3 IIeHOILJIeKca SIIOKCUIHON cMmooi. Ilocie
IMMOKPAaCKM BCe MeJKWe ITOPHI 3aIl0JHATCA CMOJIOM,
¥ HA ITOBEPXHOCTU JOCKU IIOABUTCA TOHKAA U MPOU-
Has KOpKa. YTo6bl yIPOUYHUTE 3TOT CJIOH, O0KJIeliTe
IOCKY CHUTIIeBOII TKaHBIO, a 3aTeM TIaTeJbHO IIO-
KpachbTe BOJOCTOMKON aKPUJIOBOI SMAaJIbIO.

Ecau BBI IIJIOX0 HOKPBLIN OOCKY SIIOKCHUIHOMN
CMOJIOII, TO B HEIIPOKPAIIEeHHBIX MeCTaxX KpackKa
MOJKEeT PaCTBOPUTH II€HOILJIACT, M3-3a 9TOT0 MOTYT
MMOABUTHLCA BHYTpeHHNe mycToTsl. Criacaem padboTy
Tak: IOKYyIIaeM MOHTAKHYIO IeHy, B IyCTOTaX IIPO-
TBIKAeM OTBEPCTHE II0 AUAMETPY TPYOKU, BHIXOMI -
el n3 0ajljoHa, a 3aTeM 3aleHMBAaeM II0JOCTb.
ITocoe 3ameHUBaHUA MYCTOT CBEPXY 00A3aTEeIHLHO

(Okxonuarnue Ha c. 11)



UTOI' KOHKYPCA

(Cm. «JleBwy» N2 3 3a 2019 ropn)

To, uTO BO3AyX OOBIYHO 3arpsA3HeH Ha YJIUIAX
00JIBIIINX T'OPOJOB U B KBAPTUPAaX, He TOBOPS O HEJI0-
CTaTKe KIMCJI0POoJa B IJIOTHO 3aKPBITHIX OMEIeHU-
X B XOJIOJHOE BpeMs I'ojia, HU JJIs KOTO He CeKpeT.
O ToM, KaK MOBBICUTH KAUECTBO BO3AYXaA B JKUJIBIX
IoMax, Te JIIOAU IPOBOAAT OOJIbINIE BpeMeH!, YeM
Ha yJuIle, IILJIa peub B IIEPBOI 3amaue.

BoabIIMHCTBO HIPeaI0KeHNH KacalnuCh NCIOJIb30-
BaHUA (DUIBTPOB U PA3JIUYHBIX ITPUOOPOB IJISA OUHU-
CTKH BO3AyXa: MOHM3ATOPOB, VBJIAKHUTEJEH, KOTO-
pble MOTYT COKPATUTDH KOJUYECTBO MEJIKUX UACTHII,
B3BEIIIEHHBIX B Bo3ayXe. «[JlaBHOe, — PEe3loMUPYIOT
MHOT'Me U3 HUX, — He 3a0bIBATh IIPOUYUIIATh Pery-
JISPHO caMu (PUIBTPHI STUX YCTPOMCTB».

«MpbI foMa cTapaeMcsa IPUMEHATH dKOJIOTUYHBIE
HaTypaJbHbIe YNCTAIINE CPEACTBa, HAIIpUMe]D, HIU-
I[eBYI0 COAY, TOPUUYHBIA IIOPOINOK, YKCYC WU
OOBIUHBIN JUMOH. Bce mpeKpacHO OUUIIaeTCsa U Je-
suadunupyercda. HeT 3amaxa B KBapTupe», — Ha-
nmucaja HaM 6-KJacCHUIlA M3 CTAPUHHOTO ropoza
Mypoma Ana BanmHuKOBA.

CemuraaccHuk Wrops Jlorumos us KpacHosapcka
u 5-KiaccHuIta Permuna Muxaiiinosa us [lyOoHBI oTMe-
TUJIN Ba*KHOCTH 3€JIEHBIX pacTeHuil B gome. «OHU
XOPOIIIO0 OUHUINAIOT BO3AYX, (PUIBTPYS MHOTHE SI0-
BUTBIE BelrlecTBa. KpoMe TOTro UTO OHU PagyiOT CBO-
eli KpacoToii, ellfe M BEIPA0OATHIBAIOT KUCJIOPOI», —
HanucaJyia Peruna, a Iropb mepeuyncini pacTeHusd,
KOTOpPbI€ 0COOEHHO aKTHUBHBI B 9TOM OTHOIIIEHUU, —
«MOHCTepHI, nuddendaxuu, IO, TepaHb, Qua-
KU, a JeHe:KHOoe epeBo ellle MHTEHCUBHO PUILTPY-
eT u (hopMasbaeruabI».

HelicTBUTENBHO, Ui yAaJeHNA JIETYIYUX BPeHbIX
COeIVMHEHUN IpUMeHAeTCA PAJL (PUBUKO-XUMUUe-
CKHX METOJOB, B UaCTHOCTU, aACOPOIINA MU OKIC-
agenre. Ho oHu Hea(GeKTUBHBI IIPOTUB pALa Be-
mecTs — (opMaabIeruI0B UIN XJopodopma, a y
KOMHATHBIX PACTEHUH He Bcerga xXBaTaeT Ha 3TO
«MmorHOCTH » . IlosTOMYy mames 8-wkjaaccHuKa us Poc-
ToBa AHapes TaraxoBa 0 CO3JaHUM TPAHCTeHHBIX
pacTeHuii, KOTOpble ObI MAKCUMAJbHO YTUIN3UPOBa-
JU 3THU BPeAHBIE COeIWHEHUs, OKa3aJach K MECTY.
Ceifuac BeIyTCs 9KCIIEPUMEHTEI B 9TOI 00JIaCTH yue-
HBIMU 13 BalllMHITOHCKOTO yHUBepcuTera. U B 1mep-
BBIX JK€ OIBITaX ¢ MOAU(MUIIMPOBAHHBIM SIIUIIPEMHY -
MOM (IIOmyJIsPHOEe KOMHATHOE pacTeHne ceMeiicTBa
apOUIHBIX JMAH) ObLIN MOJyUYeHbl JaHHLIE, UYTO OH
oumnIiaeT B 3 pasa 0OJIbINIe IPOCTPAHCTBA OT 3TUX
BPEeIHBIX BeIeCTB, a OT OeH3oyia — B 4,7 pasa ObIc-
Tpee. XyopodopM, KOTOPLIHl OObIUYHBIE PACTeHU,
KaK IIpaBUJIO, He IepepadaThIBAIOT, SIUIIPEMHYM
paciemisger Ha 82% B TeueHue 3 gHEH U IPAKTH-
YeCKHU MOJIHOCTBIO 3a 6 mHei.

Bropas samaua comeprxaia BOmpoc O JOCTaBKe Ha
3eMJII0 TOJIE3HBIX MCKOIIaeMbIX, JOOBIBAEMBIX Ha
JIyue, Begb «PockocMoc» IpeArosaraeT HaJIaAUTh
ux nobwiuy ma JlyHe y:ke ueped 15 — 20 jer.

Mz1 He 6yaeM ocTaHABIMBATBHCA HA TPASUIIHAOH-
HBIX MOAXOAAaX, KOTOpPbIe MNPEAJOKUIN MHOTHE
HAITK YNUTATeJN — pPaKeTHas AJOCTaBKa U AOCTaBKa
C IIOMOIIIBI0 «KOCMUYECKOTro JudTas.

B mepBoM cayuae 570 goporo u Hesa@HeKTUBHO.
A BO BTOPOM XOTSA W HPEAIIOJaraeTcsa, 4TO TPOCO-
Basd TPAHCIOPTHUPOBKA HEMHOTO CHU3UT 3aTPAThI,
HO CBEPXIPOYHLIN 1 JIETKUIT MaTepuaJl JJis TPOCOB
TIOKAa ellle B CTaAuu pPa3paboToK.

fAmnoHcKMe yueHble, HATPUMED, ILIAHUPYIOT U3TO-
TABJUBATh TPOC 13 IMIPOUHENIINX YIIEPOAHLIX Ha-
HOTPYOOK, HO HET rapaHTHUi, UTO C YBEJIUUYEHUEM
UX OJUHBLL He TOABATCA Me(eKThl KPUCTAIInUec-
KO#l pelIeTKM, KOTOPbIe MOTYT IOBJIUATH Ha UX
IPOYHOCTS.

Wnero ncmob30BaTh 3aKOH COXPAHEHUA SHEPTUN
npenoxua 8-kiaaccHuk Kupuin Kpasros us Karu-
HuHTpaga. C yueToM KOCMHUECKOTO BaKyyMa, MC-
MOJIb3Ysl CBOMICTBA MHEPIIUHU U JIIUITUUYECKUX OP-
01T, IO €r0 MHEHHUIO, MOYKXHO OCYII[€CTBJIATH IIOUTU
6es33aTpaTHOEe MyTeIlecTBUE I'PY30B OT HUBKOM OKO-
JIO3€MHOU OPOUTHI 10 OKOJIOJYHHOM OPOUTHI U JasKe
o moBepxHocTH JIyHBI. [l 9TOTO, IMpaBaa, HYKHO
HAYYUTHLCA IPU ITOMOINY CHeNATBLHBIX Hpalreit 06-
MEHUBATh OpPOUTAMU ABA COYTHHUKA PABHBIX MACC.

KcraTtu, aToit TemMoii 3aHUMAIOTCA U PA3SBUBAIOT
ee yueHble n3 HCTUTyTa KOCMUUYECKUX MCCJIeI0BA-
Huit PAH, npeniaras BRIBECTH I'PYIIIUPOBKY CIIYT-
HUKOB C OPOUTAJBLHBIMU TPOCOBBIMU CHUCTEMAaMU.

Kaxxkmas maxasa cucTeMa mpencTaBJsgeT co0oii
CBA3KY M3 2 KOCMUYECKHUX allapaToB, COeTUHEH-
HBIX TpocoM. Ee IeHTp Macc ABUKeETCs IIO 3aJaH-
HOI opOurTe, a caMa CBA3Ka BpalljaeTcs IIOJ00HO T'H-
TaHTCKOH IIpaire.

Eciu B KaK0Ii-TO MOMEHT OT OJHOTO KOCMHUYECKO-
o ammapaTa CBA3KHU OTAEJUTDL «TPy3», TO 3a CUET
BBICBOOOKIEHUS SHEPTUHU BPAIEHUS «IIPAIU» eMy
coo0IIaeTcs IIocTynaTeabHoe ABuyKeHre. Hanboee
OIpUEeMJIEMBIM BapHUAaHTOM TPAHCIOPTHOM CHUCTEMBI
«3emaa — JlyHa» OymeT KOMILJIEKC 13 3 TPOCOBBIX
CHCTEM.

IIBe pacIojiosKeHbl Ha OKOJIOBEMHBIX OPOUTaX —
KPYTOBOIi ¥ SJIIUIITUYECKOMH, U ellle oaHa — Ha op-
6ute okoJo JIyunl. YpaBiaseMble ImepeMeIleHns
rpys3a OT OJHOU TPOCOBOM CHCTEMBI K APYIOM IIpe-
BpAIllalOT UX B €IUHYIO TPAHCIOPTHYIO apTepHuio.
Taxass TpocoBasg TpPaHCHOPTHAA cHUCTeMa OyaeT
UMeTh Maccy, B 28 pas3 MeHbIIIYI0, 4YeM I'py3, KOTO-
PBEII OHa cmoco0HAa JOCTaBUTL ¢ 3eman Ha JIyHy.
U rinasHoOe, UTO AJIA TAaKOM CHUCTEMBI He TpebyioTcs
CBEPXIIPOYHEIE TPOCHI.

IToxBogs uToru m ormeuas uneu Auapes Taraxo-
Ba u Kupunna Kpasiosa, :Kiopu TeM He MeHee Ha-
IOMUHAaeT YUACTHUKAM, UTO AJIA T00edbl B KOHKYP-
ce TpebyeTcA IPeaJIOKUTL NHTEPECHBIE PelleHnA
IBYX 3ajau. TOr0 He IIPOMUBOIILIO, II0ITOMY MIPU3
O-IIPeKHeMY OCTaeTCsd B PelaKIlniu.




U30BPETATENIEM?

ITonyuuTs K TOMY Ke aumiaoM KypHaJya «IOHBIT TEXHUK»
1 CTaTh YUACTHUKOM PO3LITPHIIIA IeHHOoro npusa? Torma monbiTaiiTech HAUTU
KpacuBoe pellleHre MpeaaraeMbIM HUMKE IBYM TeXHUUYECKUM 3aJadaM.
OrBeTsl IIpuckLIaiiTe He mo3gHee 15 ceHtsaopa 2019 roza.

Kaxapiit rox B Poccun Tepsitorea 100 Teicau de-
JIOBEK, HaXOAT IPUMEpPHO moJaoBuny. IIpomagaior
He TOJLKO B rOpojJax, HO U B Jiecax, OCOOEHHO Jie-
TOM ¥ OCEHbIO, BO BpeMs TYPIIOXOJI0B, cOopa sArom
u rpuboB. M Torma mpomnasinux uiyt MYC, BoeH-
HbIEe, TOOPOBOJIBI[EI TOMCKOBO-CIIACATEIbHBIX OTPS-
OB, IIPOYECHIBas JIECHbIe MACCUBEI U MIPUBJIEKAT K
IouCKaM BepToJieThl 1 ApoHLl. Ho He Bcerga Tex-
HHUKa IIOMOTaeT: CKBO3b I'yCTYIO JHUCTBY CJIOMKHO
4TO-I100 PasTIAdeTh BHUIY. A JIofell HyKHO Hali-
TH KaK MOXKHO OBICTpee, OCOOEHHO [OeTeill, Bedb
Iake B JIeTHee BpeMs B JieCy UeJOBEeK MOJKeT 3a-
Mep3HyTh. Kakue pelieHus BBl MOJKETe IPeaso-
JKUTH AJIS TIONCKA JIofeii B ecy?

IITunbl OIPeACTaABASIOT CePbe3HYIO0 Yyrpo3y OJis
BOBAYIITHLIX CyA0B. K corkayieHnio, CTOJIKHOBEHNE C
IIEPHATHLIMU He PEeIKOCTh B IPaKIAaHCKON aBUAIlUH,
a eXKeromHBII yIepd MUPOBBIX aBUAKOMIAHUNA OT
MMOJOOHBIX IIPOUCIIIECTBUH, IO OIIEHKAM 9KCIIEPTOB,
cocraBisger 0osee 1 muapn. gosrapos B ron. Cmep-
TeJbHBI TAKNE CTOJKHOBeHUA U AJdA nTuil. Kak Ke
peumtuTs mpobiemy?
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1. Konesi Ha gopore.

2. Mo penbcoBoMy nyTv Ha KOHHOW Tsire.

3. Yactu yyryHku XVIII B. Ha lNeTpoBCcknx 3aBoaax.

4. CKOpPOCTHOWV SIMOHCKUI rnoe3n,.

PENbCOBBIH
YTh

Hcropua xKoseca HepaspbIBHO CBA3aHA C UCTOPU-
eii mopor. C Toro MmomMeHTa, KOrja HEW3BECTHBIN
TeHUIl IPOIIJIOro MpuUAyMaJ o0CcTpyrath OpeBHO,
00JIerYUB CPEJHIOI0 YACTh M OCTABUB HETPOHYTHIMU
ero KOHIIbI, HauaJlach UCTOpuA KoJjec. 1 orcuer mx
00pPBOLI U B3AMMOIEHCTBUA C JOPOTaMMU.

YeMm TOHBIIIE U JIeTYe KOJIECO, TEM IIPOIIE JBUKE-
HUe U TeM 0oJIbIlle JIOKAJIbHAA HArpy3Ka Ha JOpPOTY
U TpebOBaHUA K €e TBePAOCTH U YCTOMUMUBOCTHU K Je-
dbopmanmam. Karkasa mosmp3a oT TOHKOTO KoJjeca,
ecJI OHO TIpoBayimBaeTcA B rpyHT? Ho uem mpoutee,
TBep:Ke JAopora, TeM TPyAHee ee MPOKJIaIKA.

B Crapom Csere Bce moporu, KakK M3BECTHO, BeJIU
B Pum. B aToii (hpase — BocxulrieHue Jogel Kaue-
CTBOM U KOJHYECTBOM JOPOr PuMCKOil nuMmepuu.
Kcratu, Kosewm Ha HUX, IpPOOUTHIE B KAMHAX 3a
TBICAYEJIeTUA, MOXKHO YCJIOBHO CUUTATEL IIEPBBLIM
«PeJbCOBBIM» myTeM. M Kojiesd COBPEeMEHHBIX Ke-
JIE3HBIX JOPOT, II0 PEJIbCAM KOTOPBIX IPOHOCATCS
CKOPOCTHBIE DKCIIPECChI, MMeeT IUPUHY KOJIeu,
BBIOUTOM B KaMHe KOJiecaMU aHTUYHBLIX IIOBO30K
(pmc. 1).

ITouemy OBI He coesaTh HOPOTY M3 KaKOro-iubo
IIPOYHOTO, OUeHb TBepgoro marepuaiga? MosKHO,
KoHeuHo. Ho cKoabKo Oyzer cTouTh 1 KM Takoit
moporu? U rae HatiTu paboumXx, YTOOBI €€ CTPOUTH?
A ecnu mpeo6pasoBaTh TOJBKO Te€ YACTU JOPOTH,
¢ KOTOPLIMU B3aWMOJEHMCTBYET KOJIECO, U CHeJaTh
UX U3 KaMH#A, AepeBa, Meau, OPOH3bI, jKeje3a U Ja-
JKe... BOOBI?

3a ThICAYM JIET BCE 3TM MaTepUaJIbl JIIOAU Iepe-
mpoboBaiu, CHeUuaIbHO 00yCcTpanBas JUIIh YACTH

5. CBapka cTbIkOB «6apxaTHOro» rnyTu.



«JIoporu» s Kojsec. K mpumepy, 9To0 MOTJIN OBITh
PacKoJoThIe IIoIepeK OpeBHA, M YKJIAAbIBAIU UX
npAMO Ha 3eMJro. Jlyuie, KOHEUHO, HA MECOK IIO
mebeHKe, HO IPU HYKAE MOTJIU U IPSAMO B I'DA3b,
KaK, HaIlpuMep, MOCTUJIY MOCKOBCKME YJIHUIILI JIET
500 maszanm.

ITo Tako# pYKOTBOPHOII KOJee JIETKO ObLIO KaTUTh
TauKy C COTHell KMJIOTPaMMOB Ipysa 1 Jake I'pysKe-
HYIO TeJiery. A BOT ecJiu elrfe 1 0001 Kojeca caeaTh
sKese3HbIM? JKasb TOJIBKO, UTO «KOJesd» TO U JeJI0
pasbes3rKaeTcsa M Kojeca ¢ Hee COCKaJIb3bIBAIOT, 3a-
PBIBAsACH IO OCHU B I'Psisb. [loaToMy ciemyromnium Ia-
TOM cTaJjia 3aMeHa JepPeBAHHBIX HACTUJIOB MeTaJlJIu-
YeCKUMU HAIIPABISIONIMMA, CKPEILICHHBIMU MEXKIY
co0oi1 111 obeceueHns IIOCTOAHCTBA IITUPUHEI, a KO-
Jec — OOPTUKAMHU, IPEIOTBPAIIAIONINIMU KX CO-
CKaJIb3bIBAHNE HA CTBIKAX U IIOBOPOTAX.

" BoT yiKe mepen HaMU IepBhIe peabchl. O0yCT-
POMCTBO TAKOTO IIYyTHU MO3BOJISIET MHOIOKPATHO CHHU-
3UTh 9HEPro3aTpPaThl Ha IIPeoJoJeHre TaK Ha3bIBa-
eMoTro TpeHuA KaueHnusd (puc. 2).

ITouemy «Tak HasbiBaeMoro»? IloTromy, uTo mof
9TUM TPEHUEM MPUHATO 00beIUHATEL 3aTPAThI dHep-
rum Ha gedopMaImuio Kojec, ITIOBEPXHOCTH, TPEeHUE
B XOJOBOH YacTH... B KOHIle KOHIIOB, I OCU, Ha KO-
TOPBIX 3aKPeMJeHbl KoJieca, Toxe Ae)OpMUPYIOT-
cdA, TIOTPEOJIAST DHEPTHUIO.

Wnee «pesbcoB» yKe He MepPBOe ThICAUeJeTHe.
IIpaBga, TpoTOTUIBEI HACTOJBKO MAJIO IIOXOXKU Ha
COBpeMeHHBIE, UTO PAaCIO3HATh POACTBO MOYKHO
JIUING 110 UX IIpeJHa3HaueHunio. Bo-mmepBhIX, B passl
CHIJKAETCA COIPOTUBJICHIE ABUMKeHHI0. Bo-BTo-
PBIX, MCcUe3aeT JOKaJMbHAsA gedopMarua (paspyie-
HUeE) TOPOr, B3auMOAEHCTBYOIIUX C XOTOBOM Uac-
TbI0. B-TpeTbux, AOpora CTAaHOBUTCS BCECE30HHOM
¥ BCEIIOTOAHOM (0 BeCeHHe-OCeHHel PACITYTHIIe MOMK-
HO 3a0bITh). B-ueTBepPTHIX, YCKOPAIOTCSI U yAeIleB-
JISIIOTCA PEMOHTHBIE paboThl. MOXKHO HAaliTH U ellle
mitockl. Ho Bce Ke ecTb OIWH CYIIIECTBEHHBIA MU-
HYC, IO IOPBI O BPEMEHU! CJYKUBIIUHA TPEHAT-
CTBUEM JJIs PaCIpPOCTPAHEHUS PEeJbCOBOTO IIYTHU:
TZie B3ATh PEJIbCHI?

dopora uyryHHas WJIH Bce Ke jKeae3Hasa?

Pesbchbl MO3BOJIMIT TOJYYATh B ITPOMBIILIIEHHBIX
MacIiTabax JOMEHHBIN IIPOIlece, IIPU KOTOPOM M3
JKeJIe3HO! PYABLI BBIMJIABIAIT YYTyH, WMEIOIIUH
XOpoIire JUTeHHbIe XapaKkTepuctuku. VI3 Hero cra-
JU OTJUBATH UYT'YHHBIE PeJIbChI (puc. 3), MO KOTO-
PBIM IIapOBbBIE MAIIIMHEI IIOTSHYJIN IePBLIe BATOHBI.
IIepBbIe uyryHHBIE PEJIbCHI OBLIN HE CIUIITKOM TJIa-
KMMU ¥ IIJIOXO IIPOTHUBOCTOSIN YAAPHBIM Harpy3KaM
Ha cThIKax. Ho moKa CKopocTh COCTABOB OLLIA HEBe-
JUKa, XPYOKUHA YYTyH YCIEITHO BBIAEPKUBAT yIa-
PBI KoJiec 0 pesibebl. Ho cKopocTu pociu...

ITososxeHue cracja JerupoBaHHasa (¢ IpucagKa-
MU HEKOTOPBLIX METAJIJIOB) CTAJIb MapTEHOBCKOTO,
a MOTOM W KOHBEPTOPHOTO IePeaesoB, CIUTKU U3
KOTOpPO# o6pabaThIBaINCh HA MPOKATHLIX CTAHAX.

Ho mapoBo3bI cTAaHOBUJINCHL BCe MOIIHEE, COCTa-
BbI — TssKeJiee, a CKOPOCTH — BBIIIEe: K KOHITY XIX
BeKa Ha OTJeJbHBIX YUaCTKaxX OHU gocturaiu 60 —

70 KkM/4. OTu (paHTACTUUECKUE AJISA TOTO BpeMeHU
CKOPOCTH MPEIBABIIIN 0CO0Oble TpeOboBaHUA He
TOJBLKO K MaTepuajiaM 1 00paboTKe KOJeC U pejb-
COB, HO U K KaueCTBY U TEXHOJOTHMHU YCTPOICTBa
penbcoBhIX mopor. IIpuHATO cUNTATH, UTO MMEHHO
HeJ0OIleHKa 3TUX (paKTOPOB IIPUBeEJa K KPYIIIEHUIO
noesna mapsa Asekcanapa III mog XapsKoBOM.
IToHATHO, YTO ZOPOTH HO3AIIPOIILIOr0 U JaKe ce-
PeouHBI IIPOIILJIOTO BeKa He IIOMOILIN Obl I Ioe3-
IOB, pasBuBamIIux ckopocTb 100 u Gosee Km/u.
«Ilnamymue» Ha IIIajJax CTBIKKM PeJbCOB uepes
KasKkabele 25 M — He MeJIKoe HeyJZoO0CTBO: Ha 00Jb-
IIIOH CKOPOCTH He TOJbKO IIfe0eHKa HACHIIN pa36u-
BAeTCs B IbLIb, HO 1 COCTAB C PEIHCOB MOYKET COMTH.

Henxo B «abIpKe» ?

Cryk Koaec... Kazanocs 661, pomanTukal A ¢ uero
KoJieca BOOOIIle TaK CTydYaT M BaroH xauaercsa? Ha
6oabIIoi ckopocTu mo TpaHccuby TpsceT Tak, UTO
TapeyiKa C CYyIIOM IO CTOJUKY IphiraeT. Bes CTHIKOB
pesbcoB He OLIBaeT, HO U PeJIbChl 0e3pasMepHBIMU
He cleJiaellrb. Beab ux ¢ 3aBoja HAI0 3a0paTh U OT-
Be3TH, Kyjaa morpedyercs. Eile 1 ya0XUTL HALO.
ITomorator, KoHeuHO, KpaHbl. Ho Bemb u KpaH co
CJIUIIIKOM IJNHHBIM PEJILCOM He coBaagaeT. Tax uro
CTaHZapT peJibca OIpemesNujcsa JaBHO — AJWHA
«1etn» 25 M. Ho 3auem mesiaTh CTHIK B CAHTUMETD,
aTo u B gBa?

O0BbeM JIF000TO BeIllecTBa 3aBUCHUT OT TeMIIepaTy-
pri. Kaxk mpaBusio, Ipu ee MOBHIIIIEHUY OH BO3pac-
TaeT, IPU MOHMKEHUU — yMeHbInaercsa. W ¢ He-
IIOCTOSAHCTBOM IJWHBI PeJibca CTOJKHYJIUCH YiKe
IepBbIe KeJIe3HOAOPOKHUKU. Tak, peabc U3 He-
p°KaBeIoIel CTaay TP IOBLIINIEHNN ee TeMIepary-
prI ¢ 7 mo 57°C yonuusercsa Ha 2,5 cm. ITosTomy Ha
CTapbIX HOoporax npaske mpu ckopoctu 40 KM/u
«bpocaso» Kaxk Ha MOpe.

«BapxaTHbBI» yTh

CrpalllHO IPeACTaABUTD, YTO MOTJIO OBbI IIPOM30MATH
C COBPEMEHHBLIM CKOPOCTHBIM IToe3moM Tuma «Car-
caH» Ha OOBIYHOM, HOPMAJIBHOM JJIS CEPEeUHBI IIPO-
IIIJIOTO BeKa PebcoBOM myTu. XoTa 250 Km/4 masie-
Ko He npefes. dmonckuii «CunkanceH» (puc. 4) Ha-
6upaetr ckopocTh u Oosbitte — 380 KM/4. Ha ckopo-
CTHOM BBI30OB OTBETHUJIM U PEJNILCOBLIE IYTH: €CJIU
HeJb3sA OBLIO cAeJaTh MX COBCeM 0e3 CTBIKOB, TO
OKAa3aJIOCh BO3SMOMKHBLIM YBEJIUUYUTH AJIUHY MEXKIY
«ILIETAMU» PEJIbCOB — WX CTAJ CBApPUBAThL YiKe
mocJie ycraHoBKU (puc. 5). Takoil myTh, IIOJYUYUB-
mnii HasBaHMe «0apXaTHOrO», XapaKTepu3yeTcs
paccToaHmeM MEKAY CTBIKAMU, 3HAUUTEIHbHO IIpe-
BOCXOJAIUM JIJNHY CTaHZapTHOTO peibca. B Poc-
cum 310 oT 200 M CBapeHHBIX PEJIBCOBBIX «ILJIETEM»
IO IJWHBI 0JIOK-YUYacTKa C KOPOTKUMHU yUaCTKaAMU
3BEHLEBOI'0 IyTu. IlpumuemM pejabChbl MOTYT CBapu-
BaThCSA IO AJWHBI B TIEPETOH, JOCTUTAs O0Iel Aau-
HBI B HECKOJIBKO KUJIOMETPOB.

PenbcoBbIe «ILIETH» A1 6€CCTHIKOBOTO ITYTH MU3-
TOTaBJIMBAIOT U3 TEPMHUUECKU YIIPOUHEHHBIX PeJb-
coB 0e3 oTBepcTUH AJA 60aTOB. I BIEKTPOKOH-
TaKTHOM CBApPKU WCIIOJb3YIOT IIePeABUIKHBIC WJIN
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CTaIlMOHAPHBIE anmnaparhl. IlprmuemM ABAXKIBI B TOJ
(BeCHOI 1 OCEHbBIO) AJINHY «ILIeTeil» KOPPEeKTUPYIOT.
[ aTOr0 MKy HUMH YKJIAOBIBAIOT M0 4 map
penbcoB Anuuoin 12,5 M MM pesbChl MepeMeHHO
IJUHBI — YPaBHUTEJLHBIN mpoJser. I'1aBHAsS oco-
0eHHOCTh 0EeCCTBIKOBOTO IIYTH B TOM, UTO MAJIMHA
PeJIbCOBBIX IIJIETel He U3MEHSIeTCs C TeMIIepaTypoii,
a B IUIETAX BO3HUKAIOT CKUMAIOIIME MU IPOI0JIb-
HbIe pacTATUBAIONINE HATIPAKEHU .

B xapy 8To MOKeT cTaTh IPUUYMHOM BBIOpOCA
IyTA B CTOPOHY, B MOP03 — 0OpasoBaHusA 3a3opa
Opu MU3JIOMe «IIeTu». IlosTomMy mmpu yxiaagke Gec-
CTBIKOBOTO IIyTH MCIOJIb3YIOT Ie0eHOUHBIH 6ajmacT
U JKeJie300eTOHHBIE IIIAJIbI ¢ Pa3aeIbHbIM CKpeILIe-
HHEeM. A Ha yJacTKaX CKOPOCTHOTO IBUKEHUS 0CO-
0oe BHIMaHUE yIeJIAeTCs IPeqOTBPAIeHII0 BOJIHO-
00pPas3HOT0 M3HOCA ITOBEPXHOCTH PEJIbCOB.

ITo TakuM moporam MOTyT XOAUTH COCTaBbI, pas-
BuBaloIue ckopoctsb 10 250 xm/u. Ho aia ckopo-
cTell mOoBEIIlIe MOTPedoBaiach yiKe 0ojiee cepbe3Has
PEKOHCTPYKIINA PEJIbCOBOTO IIYTH.

Hamnpuwmep, Ha moapebcoBoe OCHOBaHUE G€CCTHI-
KOBOT'O ITyTH, NUMEIOIIee MOBLIIIIEHHOe COIPOTHBIIe-
HUe IIONEePEeYHOMY CMEITeHUI0 PeJbCOIINaaIbHON
pellIeTKN, BMECTO JKeJIe300€TOHHBIX IIIIaJ CTaABAT
MajiorabapuUTHbIE PAMEBI; COeJUHEHNE IITe0eHOUHOTO
CTaOMIN3UPYIOIIETro CI0sA-0a/IacTa IIPOUCXOTHUT C
TIOMOIIbIO BSKYIIUX IIOJNMEPHBIX COCTABOB; MU
BOOOIIle OAJJIACTHBIN CJIOH 3aMelaeTcs JKee300e-
TOHHBIM MOHOJIUTHBIM OCHOBAHWEM.

Hape:xmasa pabora 6eCCTBIKOBOTO IIYTH 3aBUCUT OT
IIPeIOTBPAIIEH IIPOJ0JIBHOTO IIepeMeIeHIs Pelb-
COBBIX ILJIE€Teli, UTO MOXKET OBITh 00eCIIEeUeHO HaleikK-
HOH CBA3BIO pesibca ¢ OCHOBaHMeM. I1pu HemocTaTou-
HOM HAKATHUHU NPYXKUHHBIX KJIEMM IPOMEKYTOU-
HBIX PEJbCOBBIX CKPEIJIEHWH Ha MOIOIIBY pejbca
TIOJ, BO3AEMCTBUEM KOJ€eC IIOIBUKHOTO COCTaBa BO3-
HUKAIOT MECTHBIE IOABUMKKY CBAPHBIX «ILJIETEH».
O0pasyoTcs 30HBI JOOABOUHOTO CXKATHA, CKJIAALIBA-

JIEBLUA COBETYET

SICh C TeMIIEPATYPHLIMU CUJIAMM, OHM MOTYT IIPHBE-
cTH K BeIOpocy myTu. OZHOBPEMEHHO HA APYIOM CTO-
POHE «ILIETH» ITOSIBJIAIOTCA JOOABOUHBIE PACTIATHBA-
IOII[Yie CHJIBI, KOTOPBIE IIPY HU3KUX TeMIepaTypax
MOT'yT CTATh MIPUYMHON ee M3JI0Ma 1 PasphIBa.

A B CIITA 1pH KOCTBIIBHOM IIPOMEKYTOUHOM
PEJILCOBOM CKPEILJIEHNHN Ha JePeBAHHBIX IIIaJIax
IS IIPeJOTBPAIIleHIs IIPOSOJIHLHOI0 IIepeMeIleHu s
HA IOJOIIBY PeJbCa YCTAHABJIMUBAIOT IPYKUHHBIE
CKOOBI-IIPOTHUBOYI'OHEI, YINPAIOIINEC B O0OKOBBIE
IIOBEPXHOCTHY IIIMAJ.

ITo «bapxaTHOMY» IIyTH IPU BLEICOKOM CKOPOCTH
TaKKe Oe)XKUT BoJHA JedopMaluu, SHepro3aTpar-
Hasd 1 paspylamomias 3ToT nyTb. CHU3UTH ee BBICO-
TY MOJKHO TOJBLKO 3a CUET O0COOBIX KOHCTPYKITHH
PeJIBLCOBOIO IIYTH M XOLOBOM YacTu, HO, I'IABHOE,
CHHMKEHUSA MAacChl IIoe3a. ITO JOCTUTAETCA IINPO-
KUM IIPHMMEHEeHHEM JIETKUX CIIJIaBOB, TEPMOILIAC-
TOB (ILIACTMACC) WM KOMIIO3UTHBLIX MATEPUAJIOB:
Belb I'OHATH II0 PeJIbCaM CTaJIbHYIO BOJHY HA CKO-
poctu 350 KM/4 — mOporoe YAOBOJILCTBUE, U KaiK-
OBl «0alI» ee CHUMKEHHUS OUYeHb 3aMeTeH.

Camoier — XO0poIlio, a moes Jydiie ?

B npunmume, Ha «CaMOJIETHBIX» CKOPOCTAX, BbI-
mre 400 — 500 KM /4, eCTb CMBICJI BOOOIIle OTKAa3aTh-
¢S OT IPUBBIYHBIX PesibcoB. Iloe3n-camoner u jleTeTs
JIOJIKEeH 10 BOBAYXY, a MOAIepP:KUBaTh €r0 B TAKOM
COCTOSTHMM MOJKET, HallpUMep, MarHUTHAA ITOAYIIIKA.
W raxoii cocTaB y:ke ObLI HMCIOLITAH B SImoHMM, mHoc-
TUTHYB cKopocTu 603 KM/4u. Ho aTo Oyzer y:xe co-
BCEM JpPyTas UCTOPUS, U HE O PEJTbCOBBIX MyTAX —
TBEPAOE IO TBEPJOMY, a O TPAHCIIOPTe OyAYIIEro:
MATHUTHBIX MIOAYIITKAaX, BAKYYMHBIX TyHHEJAX, CyO-
opOUTaNBHBIX JaliHepax 1 rojiorpaguyecKux IBOM-
HHUKaX ¢ 3ppeKTaMu CeHCOPHOI'O B3anMOeICTBU I, —
CJIOBOM, O (haHTacTHMKe, KOTOpasa OYKBAJIbHO HA Ha-
IIUX TJIa3aX CTAaHOBUTCS PeaJIbHOCTHIO.

C. TPEXOB

GOPEMCA CO CHKOTYEM

Kax ymaxkoBouHBIN MaTepuas CKOTY He3aMeHUM. V Bce OBI X0OpO-
1110, HO IIOCJIe ero yAaJeHUs OCTaeTCs KJIEeHKHuM ciien. 3acrapesblil
CKOTY yOpaTh He Bcerga mpocto. O0eryuTsh 3agauy MOMKET O0OBIUYHOe
pactuTeabHOEe MacJyo. Ecau ero HaHeCcTH HA 3arpA3HEHHOE MECTO
U TIOTEPEeTh, a 3aTeM OCTaBUThL MUHYT Ha 10 — 15, To KJjeii oTcTameT
jgerue. Hy»XHO OyZeT TOJBKO XOPOIIEHLBKO IIPOMEITH 3TO MECTO
MBIJIBHBIM PAcTBOPOM, UTOOBI yIles KUPHBIHA O0JecK. Takoi cmocob
MOAXOAUT IJIS METAJINYECKNX, CTEKJISHHBIX 1 IIACTUKOBLIX IIOBEP-
xHocTel. C OKpallleHHBIX IIOBEPXHOCTEN MJIN CTEKJA CJIEILI OT CKOT-
Ya MOKHO YIAJUTH allTeYHLIM CHUPTOM, CMOUYHB MM BAaTHBIHA AUCK,
WJIN K€ CPEJCTBOM JJIS MBITBS CTEKOJI.
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(Oxonuanue. Havwano Ha c. 7)

g

MOJIOJKUTE TPy3, HaAIpPUMep,
KHPINY, TaK KaK IeHa BbIJa-
BUT TOHKYIO O0OJIOUKY U TIPU-
IeTcsa 6GOpoThCcs ¢ 00pas3oBaB-
mmMes Oyrpom.

ITocye mokpacku saMuTECh
M3TOTOBJEHUEM 1epa pyad. diasa
Hero mojoumeT o0pe3oK ILjaac-
TUKOBOU HACTEeHHOI IIaHeJH.
Omna mpounas u jgerxasa. CoTbl
He 00A3aTeJIbHO 3aI0JHATL Ma-
CTUKOI mau mpobkamu. Becio
MOXKHO CIIeJIaTh CAMOMY TIO CBO-
eMy POCTy, OZHAKO MOTOMIeT 1
o0bIuHOE OaiimapounHoe. IIpen-
JOXKUTE BaIlllUM IPY3bAM CIe-
agatb no CAII-mocke u xaraii-
Tech Ha 3J0POBbe II0 BOIHOIA
rIagyu Bcel KoMmIlaHuen!

A. ETOPOB

11



AAYHBIN YKB-PAAMOMPUEMHUK

AJIEKTPOHUKA

12

xem Y KB-pagumonpuemunka Ha KC1066XA1
(TDA7000) moBOJIBHO MHOTO, a4 OOHOI U3
HUX TPUMEPHO UYEeTBEePTh BeKa. Ba3AB oTy
cxXeMy 3a OCHOBY, MOKHO coOpaTh AByXIUa-
nazouHbIit Y KB-pagmonpueMHNK, KOTOPHIH
epeKpLIBaeT paguoBeNniaTebHbIe JUanaso-
HBI 64 — 74 MI'it 1 100 — 108 MTI'11, a Tak-
JKe MMeeT JOCTATOUYHBIH 3alac 1Mo HMInpUuHe
o0oux aMaasoHOB, YTOOLI 3aXBATUTH 3BYKO-
BO€ COIIPOBOKIeHNe KaHasoB TB.

Ycunureab 3BYKOBOW YaCTOTHI MOIYKHO
WCIIOJIB30BATE JIIO00U moaxoaAaiuii. B gam-
HOM BapHaHTE MCIIOJb3YeTCA YCUIUTENb Ha
K174YH14 (TDA2003), KoTOpHI# OpU IU-
Tanuu 12 B obecmeunBaeT BLIXOSHYIO MOIII-
HOCTL OKoJIo 2,5 BT Ha Harpyske 8 Owm
(4 Br Ha Harpyske 4 Om). [lida cramuoHap-
HOT'O BapMaHTa Jy4llle CHAOAUTL MPUEeMHUK
CcTabMINBUPOBAHHBIM OJIOKOM ITUTAHUSI HA
KP142EHS8B (7812), kak moKasaHo Ha cXe-
Me cIIpaBa.

Ecsiu BBI cobmpaeTrecs cayIaTh HECKOIb-
KO PaguoCTaHIINil, TO €CTh CMBICJT JOOABUTDH
B IPUEMHUK OJIOK (DMKCUPOBAHHBIX HACTPO-
€K, UTOOBI He KPYTUTh Ka'KIBbIN pas pydyKy
HaCTPOMKM, a IEePeKJIUAThLCI MeXAY pa-
IUOCTAHIIUAMU IIPU IIOMOINMYM KHOIIOYHOTO
WJIMW TaJIeTHOTO IepekJgoouarend. OguH us
BapHaHTOB 0JI0KA (PMKCUPOBAHHLIX HACTPO-
ex (BPH) nmpuBeneH Ha puCyHKe.

Bce 5T0 MHOMKECTBO MOACTPOEUYHBIX PE3U-
CTOPOB BMECTe C IIepeMEeHHBIM U BI0OOABOK C
mepeKJIrouaTeaeM IIPU3BAaH0 3aMEeHUTh Iepe-
MeHHBIN peaucTop R2 B 0CHOBHOI cxeMme.

C KoJIm4YecTBOM (PHMKCHUPOBAHHBIX HACTPOEK
yCepACTBOBATh HE CTOUT — JIYUYIlle OCTAHOBUTHCS
Ha 4 — 6 IITyKax M IOACTPOEUHBIX Pe3MCTOPax
comporuBgenuemM He MeHee 100 KOm. Ilepemen-
HBIIT pes3ucTop, obosHauensiii Rn+1, 8 BOH mpen-
Ha3HaUeH JIJId IJIaBHON HACTPOMKU Ha paguoOCTaH-
o (TO eCcTh ATO TOT caMbIii R2 13 0CHOBHOI cXe-
MbI). Hy, ecin KoMy OHU He HYXKHBI — KCIIOJb-
3yiiTe B KauecTBe R2 mepeMeHHBIT pe3UCTOp, JIyU-
IIIe MHOTOOOOPOTHBIN — 3TO 00eCIeunuT ya00CTBO
HacTpoiiku. IlepeMeHHBIe PE3UCTOPHI, MOLOOHBIE
CII3-36 (ycramaBauBauchk B 0soxax KBII u CBII
TeJIeBU30POB), MOYKHO MCIIOJIb30BATh U B KAUECTBE
IIKaJIEl HACTPOUKMU.

Tax KaKk KOHIeHCaTOpPHI y Bac OyayT, CKopee
BCero, caydaiiuble, IPUEMHUK OyIeT «yIJILIBATDH»
Ipu U3MEHEeHUU TeMIIepaTyphl (HaIpuMep, Imocie
2 — 3 yacoB paboTsl). g TOro 4ToOBI C 9TUM
KaK-To 60pPOThCA, MOYKHO HOOABUTH IIEePEMEeHHBIN
pesucTop TOYHOM IMOACTPONKU Ha CUTHAJ PagUo-
CTAHIIUY, KaK IIOKAa3aHO HAa PUCYHKE.

Muxpocxema KC1066XA1 (TDA7000) umeer
BO3MOKHOCTH OecrirymHoIT HacTpoiiku (BIITH), Ho
ee BKJIIOUeHNUE (Ha cxeMaX, KOTOpble MOKHO Ha-
T B WHTEpPHETEe, OHA IIOCTOSHHO BKJIIOUEHA —
SAS3 3aMKHYT, a TOUHEee, BMECTO HETO MMeeTCs I10-
CTOSIHHOEe coearHeHMe BhIBoAa 10 MUKPOCXEMEI
KC1066XA1 ¢ «marocoM» MUTAHUA) YMEHBIIAeT
YyBCTBUTEJBHOCTh paJuoIpueMHUKAa 10 6 MKB.
3a ropoIoM 9TOTO MOYKET OKas3aThCA HeIOCTaTOU-
Ho. IIpu orkarouenHoit BIIIH uyBcTBUTENBHOCTD
OpUeMHUKA cocTaBadgeT okoyo 1,5 MmkB. menuo
MO3TOMY B cXeMy mo0aBJieH BBIKJIOUATENb Oec-
mIyMHOUM HacTpouku SAS.

BTOPAN MMU3HL

BreiBaeT, uTO B KaKOM-TO MOMEHT PyYKa CaMOT'0 OOBIUHO-
ro pabouero MHCTPyMeEHTa, HAIIPUMEP OTBEPTKHU, IIPUXOIUT
B HeTonHOCTh. IIpu aTOM caM MeTaIIMYeCKUHA CTEePKEHb
ey u HeBpeauM. He cnemnTe MoKynaTh HOBBIA MHCTPY-
MeHT. Bo3bMuTe TEPMOIUCTOJIET, 3aI0JHUTE KIeeM 00bIu-
HBIT MeIUITMHCKUM IIIIPUI], IPeIBapUTEJIbHO CPE3aB MO
IMaMeTpPy YacTb, TIe BCTABJIAETCS UIJIa. 3aTeM, MoKa KJei
He 3aCThLJI, BOTKHUTE II0 IIEHTPY CTePKEeHb OTBePTKHU. 3a-
TBEPJEBIIYI0O UMIIPOBU3UPOBAHHYIO PYUYKY aKKYPATHO BbI-
TOJIKHUTE HaApPY:Ky C IIOMOINbIO MITOKA-HOpHIHA. Tak BBI
OPOJJIUTE JKU3Hb CBOEMY MHCTPYMEHTY.



WAT DA1 R3 10 k SA3 K +Unut YHY
crezo . €10 0,15 mx €23 100 wkx 25 B
/7957 cm KC1066XA1 2 €21 0,1 mk
C22 10 mkx 10 B 5 DA3 KiTAVH14
+ 1 3 C26 1000 mex25 B
C11 0,022 mx C18 1800 4
© : 2 R9 R11
R4 22k R7 100 k s 2 20 1 Bat
C30,1 mx C12 0,01 mx d R8
15 4 43
co7
0,1 mx
c20 ., 5 L 25 R10
ci7 12 470 mkx 10 B 22
5220 C9001m L2
13 6
R2 100k ggg
g1, 7 AHanorn mukpocxem:
Igg K KC1066XA1 = TDA7000
VD2 K174YH14 = TDA2003
13 1 C18
70y 8 15180 001w KBIZIA Kp142EHeE = 7812
C8 330 0 . C14 3300
R6 V3
11 SA1 FUt D1 DA2 KPI42EHBE 500 o7y 1 it .
-208 ! 8
+Unut YHY R1
2 c19
c15 220 Mkx25 B : R2
470 mkx25 B R
3
ToyHas nogcTpovika (BMecTo R2 Ha OCHOBHOVI CxeMe).
2
R1 100 k R3 100 k
PY50 PY50 3ameHa
nepemMeHHoro n
R2 22k R4 100 k pesuctopa 6710KkoM
To3Ho T04HO ¢pukcpoBaHHbIX Rn+1
HacTpOEK.
2
Bapuant 1 Bapuant 2

JIEBLLUA COBETVYET

KPOCCOBKAM —
GEMAU3HY!

Korga mocuth 00yBb ¢ 6esioii mogoIIBoi, Kak He JetoM! Ho Bce
0esroe Tak MM HHA4Ye OBICTPO IIAUKAETCsI, OCOOEHHO €CJIM IONaIellb
IO NOXKOb. BEepHYTH IIO0IIIBaM JIIOOMMBIX KPOCCOBOK U KEIO0B IIep-
BO3JAHHYIO O€JIM3HY JOCTATOUHO IPOCTO. IloumcTuTe X CMECHIO
OOBIYHOM IIMILEBOM COMbI, BOALI U IIEPEKNCH BOLOPOJA B IIPOIOPIIHAN
2:1:1 nu ke cmernaiiTe cony, BOAy u 3yOHyIo macty. Iloayunre oT-
JINYHBINA pe3yJbTar!
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U ertie ogHO 3aMevaHMe: YacTO PEKOMEHAYIOT IIH-
rauue +4,5 B paa KC1066XA1 (TDA7000), mo
HUTJe He 00'bACHSIOT, 3aueM 2To geJaercsa. O0bsac-
HUM: IPYA JAHHOM HUTAHUN MHKPOCXEMAa C BAPU-
KaIHOM HACTPOMKOI paboTaeT B ONITUMAJIBHOM pPe-
JKHMe, ¥ YaCTOTHBIN AUAIla30H 3aHUMAET HPaKTH-
YeCKHU BCIO IIKAJy HACTPOMKM, UTO oOecIeunBaeT
ymno0cTBO HacTpoiiku. IIpu Gojiee HU3KOM HaIpPs-
JKeHUU IUTAHWS AUANAa30H CABUTAeTCA B HU3KOYA-
CTOTHYIO 00JIaCTh, IPHU 60Jiee BLICOKOM — B BBICO-
KOYaCTOTHYIO.

Temeps HEMHOTO O KOHCTPYKIIMM UM HaJaKHUBa-
uun. Karyimku MmorarTea 00MOTOUHBIM IIPOBOLOM
auamerpom 0,41 MM Ha OImpaBKe AUAMETPOM 3 MM
(cTep:KeHb OT IIAPMKOBOM aBTOpyuKm). Karymika
muamnasona YKB-1 (64 — 74 MTI') comep:KuUT 8 BUT-
KOB, Karymka auamnasona YKB-2 (100 — 108 MTI'mm)
comep:kuT 4 — 5 BUTKOB. B KauecTBe aHTEHHBI
MOJKHO HCIIOJIb30BaTh TEJECKOINUYECKUI IITHIPD
IJIUHOM OKOJIO 75 CM MM OTPE3OK IIPOBOAA TAKOI
sKe muauHBL. [lepexmiouarens SA2 BKIOUAET B KOH-
TYp TY WIN UHYIO KaTYIIKY, TO €CTh HePEeKJII0UaeT
IVanasoH IPUeMHUKA.

Iemourka R8, C8 B 610Ke ycuauTe i mIpegHasHa-
yeHa IJIS YCTPAHEHUS CAMOBO30YKICHUS YCUIUTE-
as. Ee MOXKHO He IOAKJIIYATh, €CJIN CAMOBO30Y K-
IeHus HeT. R7 — peryasTop rpOMKOCTH.

Ina paboTel HaM HysKeH 0ok nmutanusa. Cam
0JIOK paAuoONpUEeMHHKA IIOTPedJIdeT TOK OKOJIO
8 MA, uTo camo 1o cebe He MmHOTOo. Hamps:keHue
nurauud 6J0ka npueMHuka 4,5 B, oHO cosmaercs
mpocTeHbKUM cTabuiusaTopom Ha R6 1 VD3. Ycu-
JUTEJb TMOoTpebJsieT 3aMeTHO 06O0JIbIlle — YeM OH
MoOIITHee, TeM OOJBINUI TOK eMy HY:XKeH. B mpun-
IuIe, Heo0XOAMMOCTBIO INTATEL YCUJINTEIb 1 3a/1a-
IOTCs TpeOboBaHUA K OJIOKY IUTAHUA.

Ha cxeme npuBeneH TOJBKO OAUH M3 BAPUAHTOB
0JIOKa MUTAaHUA U YCUIUTedAdA. I TaHHOTO Bapu-
anra: gmHamMuyg JIAII-2-8 wmam 3TAII-2-4 (mx

JIEBLUA COBETYET

crapoe obosHauenue — 2I'I1-40), TpamchopmaTop
IOJIKeH obecrieumBaTh HampsaskeHue 15 — 18 B,
B KaUeCcTBe JVOJHOTO MOCTA MOKHO MCIIOJIb30BaTh
JI00ble BBHIIPSIMUTEJbHBIE OUOABLI WUJIM MOCTHI Ha
TOK O0ojsiee 1 A u Hanps:xeHnue 6osee 50 B. MoxxHO
obotriTuch 1 6e3 6JI0Ka MUTAHUA, €CJIU UCIIOJIbB30-
BaThb B KauecTBe MCTOUHUKA IMUTAHUS, HAIPUMED,
aBTOMOOUJIBHBIN aKKYyMYJIATOP.

HanarxkvBanwue sydirie Bcero mpom3BogUTh 110 0J10-
Kam. [IepBbIM mesioM mpoBepsAeM OGJIOK TUTAHUSI —
OH JO0JI:KeH obecreunBaTh HeOOXOAUMbIe HaIPAKe-
Hua nurtasud. [{anee cmorpum ycuamrens. Hasa-
JKUBaHUE CAMOT0 PaJUOIPUEeMHUKA CBOIUTCA K yC-
TAHOBKE I'PAHUI] AMAIa30HOB. JTO HeJaeTCsa CiKa-
THEeM-PacTsIKeHNeM BUTKOB KaTyIek. Jlydire, Ko-
HEUYHO, IIPU 9TOM II0JIb30BAThCA M3MEPUTEIbHBIM
BY-reumepaTopom, HO MOKHO CAEJIATh 3TO 1 IIO CUT-
HaJaM paJuoOCTaHIUU — 0Jaro ceiyac mxX B KPyII-
HBIX ropogax xBaraer. Ilociie HacTPOKU KaTyIIIeK
WX BUTKWU KeJlaTeJIbHO YeM-TO 3a)MKCUPOBaTh, Ha-
mpuMep, BOCKOM WM KOMIIAyHIOM.

Camas GoJibIiliad mmpobjseMa BcexX PaguoJio0uTe-
Jel: rae B3ATh KOpImyc AJA KOHCTpyKiuu? OxHo
u3 HamboJee MOAXONAIINX PEIIeHNH — HCIIOJIb30-
BaTh aDOHEHTCKUI TPaHCIAINOHHLIN 'POMKOTOBO-
puTenab, TOJIBKO BOT TMHAMUK JIyUIlle 3aMEeHUTDb Ha
6oJiee BBICOKOKaUeCTBeHHBIN. Ecau npumMmeHuTh 60-
Jiee MOIIIHBIH OJIOK IUTAHUA U MOSHATH €T0 BhIXO/I-
Hoe Hampsa:xeHue 1o 15 — 18 B (moTpebyercs 1me-
pecuuTaTh COIPOTUBJIeHUEe pe3uctopa R6), Bapu-
aHT — WCIIOJIb30BATH OTKPBITHIE AKYCTUUECKUE CH-
cTeMbl ayieKTpodoHa «AKKOpa». Takoil BapuaHT
OYeHb XOpoII g fauyu. Eciv Huduero ms aToro mof
DPYKOM HeT, TOTZa IPUETCA CAEJATh MOAXONAIINHI
AMUK 13 GaHephl UJIU ellle U3 Uero-HuoyIb.

Ha, uyTh He 3a0bLI: AJA MUKPOCXEM CTabMIM3a-
TOpa ¥ YCUJINTEJS BeChbMa M BeChbMa KeJIaTeJIbHBbI
panuaTopsi!

M. JIEBEAEB

SAUIUTU CEBA OT KOMAPORB

XopolIIio JieToM Ha gave, HO BeUuepaMU OJ0JieBaloT Komaphl. Kormeuno,
MOJKHO BOCIOJIB30BAaThCS IIPEIaraeMbIMI B MarasmHax CIIeI[aJIbHBIMU
cpeacTBaMi, UTOOBI 3aIIUTUTLCA, HO €CTh 1 JPYTHe CIIOCOOEI.

Temnamuit Kupmmua us Kaayru coBeTyeT HaTepeTh OTKPLITHIE YUACTKU

KOXKU JINCTBhAMU UYePEMYXU WM PAOMHEI. 3amax oT Oy3UHEI M JUCTHEB TO-
MAaTOB TaK:Ke oTIyrHeT KoMapoB. Mrops MuxaiiiaoB n3 Tamb6oBa UCIIOIB3Y-
eT KaM(Oopy WIU BAIEPbAHKY, HAIUTYIO B EeMKOCTDb 1 UCIIapAEMYIO0 HaJ I'o-
penkoii. Upuaa KoBkuna ns MerTuil cunraert, 4To 9p(HEeKTUBHBI 3(hUPHbIE
MacJja TBO3IUKY, 0asmInKa, aHuca, 9BKaIunTa. Eciim cMOUYNTL MacjioM 9TUX
pacTeHUi BaTKY U IOJIOXKUTh HA MOAOKOHHUK, MM CMa3aTh KOXKY PACTBO-
pom — 5 — 10 Kamesab OJHOTO M3 MaceJl Ha CTaKaH BOALI, MU Ke OPOCUTH
HA MCTOYHUK OTHA — B KAMWUH, KOCTEP, HA CBEUKY WUJIM Pa30TPETYIO0 CKOBO-
poay, TO 3BOHA HACEKOMBIX MOXKHO JOJITO HE YCJILIIIATD.
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KFECTVKU U TANOYKIA

BIPEKbTE U3 KapToHa, (aHEepPKH WJIU
IIBETHOTO IIJIACTUKA 3 MeHTaMUHO (Kpec-
TOOOPA3HBIN JJIEMEHT) W 5 TPUMUHO
(YyronkoBbBI#A daeMeHT). PeKoMeHyeMbIi
pasMep eIMHUYHOTO KBajapaTa, o6pasyio-
miero sjgeMeHTnl, 1 eg. = 20 Mm.

3amaua. Mcooab3ys Bce 8 3JIeMEeHTOB,
cobepuTe Ha CTOJIe OJHOBPEMEHHO 2 KOHT-
py»sHTHBIE (OAMHAKOBBIE IO (hOpMe U pas-
MepaM) CUMMEeTPUYHLIE (PUTYPHI.

YuureiBasi, 4TO U3 5 YroJKOBBIX 3JIe-

MEHTOB MOXKHO cocTaBuUTh 6oJsiee 400 pasiInUYHBIX CUMMETPUYHBIX (QUTYDP, CKaXKeM, YTO 3aJaua 3Ta
HemrpocTa. Ho, ecsim mpuBJeub Ha IIOMOINb JIOTUKY, BBl HalieTe eJMHCTBEHHOE 1 JOBOJBHO KpPacCH-
BO€ peIlleHre STON I'OJIOBOJIOMKH.

s ynoGeTBa XpaHeHUs 9JI€MEHTOB IOJIOBOJIOMKHM COBETYeM CleJiaTh IPAMOYTrOJbHYI0 KOPoOoU-
Ky ¢ BHYTpeHHUM pasmepoM 4x9 ex. (To ectb 80x180 mm). [Ipumep pasmerieHust 3J1€MEHTOB B KO-
pobouKe ITOKa3aH Ha PUCYHKE.

IIpu sTOM BOSHMKHET ellle OHa HelmpocTaa 3agada. PasMecTuTe 5JIeMEHTHI B KOPOOOUKe TaK, UTO-

OBI ITyCcTHIE 00JacTH pacioo:kuianch cuMmMmerpudno. (Ilogckaska: KpomMe IPUBBIYHOM 3epKabLHOMN
CUMMETPUHU He 3a0bIBaiiTe pacCMAaTPUBATH €Ille M CUMMETPHIO IIOBOPOTHYIO).

UIrPOTEKA

BEHTUAATOP ANA
nofiuBAa

He camoe maTepecHOe 1eJio MOJUB ra3oHa WM pPacTeHUH Ha aadve,
Ia elle B KapKuil AeHb. CTOUIIL U My4Yaelllbcs Ha COJHIeIeKe, 0CO-
0eHHO KOrJa HeT aBTOMaTHYecKoro mojusa. Ho mas storo meia
MOJKHO ITPHCIIOCOOUTH BEHTUJIATOP HA CTOWKe. 3aKpemuTe B BepX-
Hell YacTH Ha MeTaJIINYEeCKOl ceTKe KOHeIl IILJIaHTa JepiKaTesieM
I8 KPYOHBIX IIPEeIMEeTOB U BKJIIOUNTE BEHTUIATOP. BpaieHue Jio-
macTeill 00ecIleunT pacCessHHLIN IIOJNB, 4 IIOBOPOTHAA UYacTh — OX-
BaT OOJbIIeH miuoiagu. BpemMsa ocBOOOAUTCS OIS APYTUX JauHBIX
3a60T. ByabTe TOJIBKO OCTOPOXKHEI — BOJA He JOJI2KHA MOMaJaTh Ha
KopIryc miu npoBoga BeHTuisTopal Ha Beakuil ciryuait mpemgoxpaHu-
Te ero OT MOIAaJAaHusA BJaaru!
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PELLIAEM KPUMNTOIPAMM®BI

Kpunrorpamma — (mo-rpeuecku — TaWHONNCH) — 9TO MaTeMaTHUYeCKoe BbIpakeHUe, B KOTOPOM
nu@psl 3aMeHeHbl OykBaMu. Kaskgoii OyKBe COOTBETCTBYET TOJIBKO oxHa mudpa. Kak npasuio,
KPUIITOTPAMMBbI AJIA 3aHUMATEJIbHOCTU COCTABJIAIOT B BUJE OCMBICJIEHHBIX (hpas.

IIpegnaraem Bam pemuTh caenymolnue KpunrorpaMmmbl. Ix aBrop B. KpacHOoyxoB yTBep:KIaer,
YTO KasKJasd U3 HUX MMeeT CBoe (He3aBUCHUMOE OT APYTHUX) pellleHre U JOTUYEeCKHe PacCy:KIAeHUA
MOTYT CYIIIECTBEHHO COKPATUTh BPeMs IIOMCKAa 3TUX PEeIeHUH.

UTak, Kpuntorpamma 1
HOJIb + HOJBb + HOJBb + HOJb = MAJO

(nodckaska: 0ykea «o» 6 0aHHOU Kpunmozpamme coomeemcmaeyem uugpe 0)

Kpuntorpamma 2
OAVH + OIMH = MHOIO

Mlenoem ch/uxo‘@ W orgem Boawmnx ovibenod!

Ans rex,
KTO Tak U He peLunJ1 roJIoBOJIOMKUN
B py6puke «Urporeka»
(cm. «JleBwy» Ne 6 3a 2019 ron),
nyo6simkyemMm oTBeThl.

HanomHuMm, 4TO, NO yCnoBMsSIM 3aaa4dn, u3 3 UrpoBbIX

3/IEMEHTOB, BbIJIOXEHHbIX HA MOBEPXHOCTU CTONA,
TpeboBanocb cobpaTb CUMMETPUYHYIO DUrypy.

FnaBHbIA pepakTop
A.A. PUH

OTBEeTCTBEHHbIW pefakTop
r.n. BYPb94HOBA
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B onuncainuuux nomepax
«JleBLUN»:

B pyb6pukre «Myseii Ha crojse» Japbutenu Oy-
MaKHBIX MOJeJell Y3HAIOT 00 MCTOPUU CO3TaHUS
KpelicepcKoii moaBoaHOMN Joaku cepun K2 Bpemen
Benukoit OTeuecTBeHHOI BOMHBI 1 CMOT'YT BOCCO3-
IaTh MOJEeJIb 9TOTO IIOABOAHOTO CYAHA IO pa3Bep-
TKaM M YepTerkaM.

W3sroroBuTh 1 3amrycTUTH IJIaHep U3 OymMaru cMo-
TYT Te, KTO IPEeAIOUYNTaeT AeHCTBYIOIIEe MOJEIH.

CxeMy 2J€KTPOHHOTO Ipubdopa A o0JIerdyeHus
TOCJIEICTBUH YKYCOB HACEKOMBIX HAWIYT B HOMEpE
JIIOOUTENN BJIEKTPOHUKH.

Ilnsa gacoB gocyra «JleBmia» mpenpsaraer 4ura-
TeJAM ToJIoBoJOMKHU oT Bnamumupa KpacHoyxo-
Ba, a JAOMAIIIHWMEe MacTepa, KaK Bcerjga, HAUAYT
I cebs moJie3Hble COBETHI IIOA PyopuKoit «Jles-
I1a COBETYEeT».
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ITo kpyry: 1. JleraTenbHbI anmapar TaKeaee Bosayxa. 2. Ilogpoaubrii annapar Kanutana Hemo. 3. Kpa-
auduKanusga, npuodperTaeMasa CTyI€HTOM IOCJIE OCBOEHUA IporpaMMsbl o6yueHus. 4. IToapocTor (cuHOHUM).
5. EcTecTBeHHBIN BBLIXOJ HOA3€MHBIX BOJ HA 3€MHYIO IIOBEePXHOCTEL HA CYIIle MJIM HOoA Boxoii. 6. Bepxusasa
KOHCTPYKIIUA 3NAHUA, KOTOPAs CHAYIKUT IJIA 3AIUTHI OT aTMOC(EPHBIX 0CAAKOB, HJOMKIEBOM U TaJIOl BOALI.

ITo ropusonTamu: 7. JKecTKU MarHUTHBIA OUCK, HAKONMUTENb. 8. 3HaKM oTanuud. 9. CaMOXOIHBIN aB-
TOMATHUYECKUI almapar, IpeJHasHauYeHHbBIH IJId IepeaBiKkerHnii mo mosepxuoctu JIyuasl. 10. Samai, yoor-
pebasgeMbIl Ay nHUIuAuU B3peiBa. 12. I[logBMiKHAA KOHCTPYKIUSA AJIA IIOJHOTO MJIXM YACTUYHOI'O 3aIlu-
panusa orBepctus. 13. Mcropuueckoe nuiio, kapauuaia B pomaHe A. [ioma «Tpu mymkerepa». 14. Kpuc-
TAJLJINUECKOe BeIlleCTBO, 00JIafaiolree 0OJILIION B3PEIBUATON CiIoi. 15. YCTpoHcTBO, MpeqHA3HAUEHHOE IJIs
oIpeaeeHns HAJINUnsa 00beKTa, PACCTOAHUS A0 HEero, ero HalpaBjaeHus U cKopocTu. 17. PeryaspHsule mpas-
JHIYHO-00pa30BaTeILHO-AeJ0BbIe COOBITIA I'0Jla, Opranru3yeMble B TPAAUIIMOHHO OIpe e ieHHOM MecTe. 18.
JparomenHbplii KaMeHb, PABHOBUAHOCTE Oepuiraa. 19. MeXaIyHaApOIHBIA a3pomopT demepalbHOT0 3HAYCHUA
B CeBepo-3amagaoMm (enepanbHoM oKpyre Poccuu. 20. Haspanme agMUHACTPATUBHO-TEPPUTOPUAILHON WIIH
YYeTHOM eqUHUIIbI Ha TEPPUTOPUH, B TOM MU WHOM rocyzapctse. 21. ITousa, sems.

ITo BepTukaamu: 7. VlcKkyccTBeHHaA IPUOPeKHAA KOHCTPYKIIUS, 3alUINA0IAsa raBadb oT BoaH. 11. Tor,
KTO paboTaeTr ¢ TEKCTOM, COCTAaBJISIET, IIPOBEePSIEeT U UCIIPABJISAET COAePyKAaHe B COOTBETCTBUU ¢ TPeOOBAHI-
AMMU JKaHpa, TOTOBUT usgaHue K meuatu. 12. Hayka o sxkuBoTHOM Mupe. 16. I'pamgannH, IIOCTOSIHHO IIPO-
JKUBAIOINI B rOCYAapCTBe X HOJHOCTHIO IOAUNHSIONINICSA ero 3aK0HO4ATeIbCTBY.
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