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<«CTANHHCKAA
KYBANAA>»

AMBIM THAKENBIM M3 COBETCKHX ITOJe-
BhIX opyauii sBpemen Beankoit Oreue-
crBenHoi Boitabl Geira 203-mm nym-
Ka-rayomua o6pasua 1931 roxa, mme-
womana obozmavenne b-4. Ona Osn1aa
TlpP,’l"H.‘llll—l‘li‘ll}l MTJIH ImTrypma I\'lll‘lll')l‘-
Tel, NPOPLIBA YKPENnJeHHbLIX N0J0C,
pa.’%p}'[j[?ﬂ](ﬂ O30TOB M J0TOB.

IJ10 opyaHe ObLIO OYE€Hb MOIIHLIM.
OnHaKO0 OCHOBHBIM €ro HeJO0CTATKOM
ABJAJACH OYeHBb OoablIAA Macca. JTa
rayfuua BXOJQHJIA B YHCIO HEMHOI'MX
OpyaMii, YCTAHABJHBAEMBIX Ha ryce-
HHYHLIE TPAKTOPHEIE HIACCH, KOTOPLIE
B 20 — 30-x roxax mpomJjoro Beka
B ﬁ().’lblll“,‘( KOJIHMYeCTBAX BBINYCKAJIH
B CCCP, nockoasKy PpPYKOBOJACTBO
CTpaHBI B TO Bpemsa yaeasajgo Goasmoe
BHHMAHHEe Pa3BHTHIO 3aBOJO0B Celb-
xo3rexauku. Tak aro B-4, B orauune
OT IPYTrHX THXKEJILIX OPYAMH TOro Bpe-
MEeHH, Morja npodTH mo zaboaouen-
HEIM HJIH MATEHM moupamM. Jto 6R110
ee BAXKHBIM NPeHMYIIECTBOM nepejn
aHAJOrHYHBIMH apTCHCTEMAMH.

Bo Bpema KOPOTKHX NMepexoIoB ray-
6mny pazbupanu Ha asa yaaa. Ho npu
nepeMeneHMaXx HAa SHAYHMTeJIBHBIe pac-
cToAHMA ee HeoOxoaumo ObLI0 paztmu-
PATH HA MIECTh OCHOBHBLIX V3JIOB H ITe-
PEeBO3MTH THIKEJBIMH TPAKTOpPaAMM HA
npHuenax co CKOpPOCTHBH), HE nmpeBsIia-
women 15 km /4.

Crkopocrpensnocrs B-4 cocrasasnnaa
O/IHH BBICTPEJ B 2 MHHYTHI, TeM He Me-
Hée, NMpH ee MOMOIIM MOMKHO OBIJIO
athdexTurHO BecTH 3arpaamresabHbIH
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oross. IIpn ncnoabssosanuu 100-kr cHApAJ0B OpY-
Ane ¢ yernexoMm 60poJioch ¢ MOIIHBIMH YVKDeNJIeHH-
AMH DPOTHBHHKA.

l'ay6unsr B-4 ncnonssoBanucs B PuECKOI BOiTHEe
1939 — 1940 rozos. Ilo cocrosmmio Ha 1 mMapra
1940 rona Ha puHCKOM (DpOHTE HACUHTHIBATOCH 142
raybunsl. Cpen COBETCKUX COJIIAT 3TA MYINKA TO-
JyYnJia NPO3BHINE «KapeJbCKHil CKYJLITOD», BH-
AHMO IIOTOMY, YTO OHA, KAK CKYJBNTOP, AIH CO37a-
HUA Npou3BeAeHHsA yOupasa H3 KaMeHHO# ribiObl
BCE HEHYKHOE, NPEeBPAINAs 3T0 HEHYKHOE B IPyAY
meOHA (mocie MONAAaHHA HECKONBKHX AeCHTKOB

CHapaAaoB b-4 B punCKHMIT J0T OB «IpeBpamaics

B MEIIAHHHY KeeaH0i apMATYDH u obaoMKos Ge-
Tona). Paapeian cnapanos B-4 mmenn croas moug-
HOe BO3jlelicTBHe, UTO y obopoHasmuxcs B GyHEKepe
mojeii sonanuck 6GapaGaEHbIe NepPeNOHKH W Imia
HOCOM KpOoBb. [LnenHsie GUEHE! ¢ yBaKeHHeM Ha3hi-
Basu B-4 «cTammECKON KyBangoiis

K nauany Bemmkoit OredecTBennoil BoitHE ray6u-
st B-4 ocramics TOAbKO B rayGHuHEIX apTHINEpHIl-
cKkux noakax Goaemoii mommuocta PBI'K (peseps
BepxorHoro raasroxomannosanns). [locae magana
poitabl PBI'K orsenn B ryGokmit Teu, a B Goessie
JeiicTBUSA BBeaH JHIIbL B KoHme 1942 roaa, xoraa
CTpaTerH4yeckKas HMHHIMATHBA HAYAJA [NEPEXOAHTH
B pykH CoBeTcKoil apMHH.

B-4 ycnemso ucnosib30BAIN B KAYeCTBe OCHOBHOTO
OpyAHA NPH ONPOpPhLIBE YKPeIJIeHHLIX NoJIoC, IITypMe
KpenocTeii, a Tak)Xe B yauyHbIX 60osax B Goasmmx
ropojaax.

H3 raybun, KaKk H3BeCTHO, cTpeabba nNpAMOil Ha-
BOJKOH MOYTH HeBO3MOJKHA, OHH CTPeJHIOT HaBec-
HbIM orgHeM. M 3a BefileHHe TAKOrNO OrHA KOMAaHIHD
f6arapen 203-mM raybun reapanu kanutad H. Bea-
mMegeHko nmoayvunna aeaHue lepos Coeerckoro Co-
103a. Ha ogHOM H3 y4yacTkoB JIleHHMHrpajickKoro
(hpoHTa B HOYL Ha 9 wioHA 1944 roaa nox myM me-
PecTpesKH, KOTOPBIH 3arjayinas POKOT MOTOPOB,
TATAYH OOATAIHIH ABe OrpoMHEIE myﬁﬂuu K nepe-
Axemy kpaw. Korja crpennba cTuxia, a nepemerne-
HHe OpyAHil GBLIO 3aKOHYEHO, 3aMaCKHPOBAHHLIE
OpyAnA OT 'MAaHTCKOIO A0oTa — IMeJH rayomm —
HAXOAHIHCH HA paccTosHHHE 1200 M.

DTOT AOT ABAAJICA IJIABHBIM Y3JI0M CONPOTHBIE-
HHAA cui nporusHEKa. OH nMen Kene3obeToHHBIE
eTeHB ARYXMEeTPOBONM TOJNMHMHLI, VXOAAINHAe NOA
3eMJIl0 Ha TPH 3Ta»xka, OGPOHMPOBaAHHBIH Kynoa
M NOoACTYIhLI, OPpHKpPpBIBAEMBIE OI'HEM CDJ'I.BH‘I‘OBHX
nzoror. Kax Tonsko cTajo paccBeTaTh, ravomsl
Beamenenko mavanm oberpen. Isa waca 100-xr
CHapAaAbl METOAHYHO KPYIIMJIH ABYXMETpPOBHIE

CTEéHBI, M B KOHIIe KOHIIOR KDenocThk DoOOpocTyY me-
pPecTaan cCynjecTBOBATD.

CaMeiM opHrHHANBHEIM crocOGOM NpHMeHeHns
ray6un B-4 craam 6oessle meiicTus noa Kypckom.
B paiione crarmun IlouEIpH OOHADY®HAR HeMeIl-
KYI0O caMOXOAKY <«depaumHanis, KoTopasa ObLia
VHHYTOXeHa npAMbIM nonagaHueM B ee KphImy
203-m™m crapsja.

Hecmotps Ha To 9t0 B-4 He IpelHa3HAYaTaCh

ANA cTpeasbhl MpAMON HABOAKOM, OHA mMOKasara

e |

cebsa Jaxke H B TAKOM KadecTBe, 0COGEHHO B ropoj-
ckHX 6oax. AKTHBHOe yuacTHe raybunsr B-4 npu-
HHMAJH B ONepanuy no B3aTHio BepiauHa.

ITo oxoruaaun Bennkoii OreuecTBeHHOMN BOWHBI
B-4 cEAnH ¢ BOOpYKeHHA, OAHAKO MO33Ke BHOBb
nocrasuau B crpoii. Takum obpasom, raybuna o6-
pazna 1931 rozga ocrasanacs Ha Boopy:keHHH Co-
BeTCKOH apMuu g0 Havajaa 1980-x romos. Beero
6bL10 BEITymeno 727 5K3eMILIAPOB.

Mozaeas cocrout ua Tpex yanos — macen, nace-
Ta ¥ OpyAHs, KOTODbIE IPH OKOHYATEILHO cbopke
OPOCTO CKJEHBAKWTCA APYT ¢ gpyrom. PasGepem
NOCIeA0BATENRHO COOPKY KasKJA0Or0 U3 V3JIO0B.

Mlacen rayounsl 5-4 umeer HEOOLIMHVYIO 119 OYK-
CHPYEMbLIX apTHLIEPHIICKHX CHCTEM KOHCTPYKIIHIO,
a4 AMEHHO I'YCeHHYHLIH IPHBOJ, KOTOPLIA COCTONT M3
JNIeBOH M MPABOH I'VCEHHYHBLIX TeJIeXKeK, COeJHHeH-
HBIX o0mieit ocslo. Beipeskbre KOpOyc TelexKH 54
(e 3abyabTe nepes CKJIEHMBAHWEM BBIPE3aTh JBa OT-
BEPCTHA JUIA OCH, KOTOphie 0003HAYEHBI CHMBOJIOM
HOXKHHIL), & K HeMy HNpHuKJeiTe fBe aer. 8. Mexay
GOKOBLIMHE CTEHKAMH TeJIe;KKH BKJeliTe pcraBky 22
1A ONOPHBIX KATKOB, 4 CBEpXy Ha JeT. 8 Ha 0bo3Ha-
YeHHBIe MEeCTa NPHKJIeHTe Aep’KaTeNid MoAAepIiKHBa-
QX poaukoB 3. OnopHBIE KATKHA CKJIeiTe B BHe
MEAHHAPOB M3 AeT. D 1 6 U mocjie BRICBIXaHMA IPH-
KJIeiiTe HX Ha 06osHaueHHBIEe MecTa geT. 22. [logaep-
HHBAWIIHE DOJIHKH TAKXKe CKJIelTe B BHIe MajieHb-
KHX IMTIOCKHX IHJIHHAPOB H NOoCJIeé BRICBIXAHHA OPH-
KaeliTe ux Ha gepskarTenu 3, KAK 5TO IMOKA3AHO HA
cbopouHOM YepTeske I'yCeHHYHOH TesjexxKu. Jleaus-
mBl CKJeiiTe B BHJe NWIMHAPOB M3 aeT. 4 m 46.
C aByx cTOpOH B meHTpe AeT. 4 npukjeiite ocu 51,
NpeABAPHTEILHO CKJIEHB HX B TpPyOKH, HAMOTaB Ha
cTep:XeHs rejeBoil pyukn. Beayiee KoJieco cKJeiTe
Tak ke H3 ger. 1, 42 m ocelt 51.

JleHWBIE! ¥ BeAVIIIHE KOJECA BKIIGITE B TEJIEKKY,
KaxK noxasaHo Ha cOopouHOM uepresxke. Ilocie BuI-
CHIXAHHMSA TeJlesXeK NPHKJIeHTe K HAM I'YCeHHIIbI 47,
Ecam xotHTe, 9TOGH I'YCEeHUIL! BBITVIAAETA PeaInc-
THYHEe, MOXXeTe BhIPpe3aTh ONpAMOYTOJIBHHKH B ryce-
HHYHBLIX Tpakax (mo 4 B KasKIoM Tpake), HO ans

JTOrO BAM NOHEAAOOHTCH BOOPYIKHATECA MAHMKIODHLI-
Mu posxERnamn. Ock ckaeiire ua ger. 39, mamoras

TAKTUKO-TEXHUHYECKME
XAPAKTEPUCTUKM

cessssas 17 700 xr

FOPMIOHTAMBHONOD ....ovcvrresssnssnssssnnsnses = 4°
BepTUKaANLHOro......... ana il --. oT 0 go 60°
Hauansnan cxopocts CHAPALS cccunnnnan 575 m/c

G«Opocrpqn..m...J-mrmuzuunym
Mllommnmocucm -ee 18 kM

Macca chapsga:
Pyracinell ..........c0u0n00 i ssssssanass 100 xr
GOTOHOBORHBINA .............ceeeeenenennn.... 146 xr
e L S e 15 yen.




Waccwm

€e Ha CTepKeHb OT reJIeBoil PYUKH H CKJEHB Iocje-
JiHMe BHTKH. B meHTpasbHON yacTH ocH Ha 0003HA-
YeHHBIX MeCcTax npukJeire ger. 41, yTobsl mosyun-
JIACh OrpaHHYHTeJbHBIE yTONmeHnsA. [Tocae aroro
HAJIeHbTe HA OCh TeJIeXKKH C JBVX CTOPOH.

Ha BeICTYDAKOIIHE H3 TeJeKeK KOHUMKH OCH
(B 0603HAYEHHBIX HA HUX MECTAX) HAMOTAaITe ¢ KJe-
eMm zer. 41, uyro0sl 06pa3oBaIMCh YTOIIEHHS, He 110-
3BOJIAIOIHE TeJeKKAM CBATHTHCA ¢ ocu. Ha Topust
ocu ¢ obenx cTopoH npukieiire no saraymke 40,

Jlader cxaeiire ua ger. 2, 52, 53 u 13. Bayrps
nadera BKaeiiTe nepuMeTp, cocrosmuit ua ger. 12
u 18. OTkHaHOMN ynop, cocrosmumii u3 ger. 15, 48
u 50, cxnefiTe, kaK MOKAZAHO HA cHOPOYHOM Yep-
rexxe nadera. Ha mogenn oH H306pakeH B IOXO/-
HOM mnoJsioxenun. Csepxy Ha Jaader npuxieiire
ner. 27, Ha KoTOophIe B AajibHENIIEeM Bhl IPHKJIEH-
Te opyamne. Cnepean na aer. 27 npukaeiire mur
24. Ilocneanum mrpuxom gadera asaserca geben-
Ka AJA NOAHATHA cHApauoB 44.

Opyaue. C60pky opyaus paso0beM Ha HECKOJbKO
aranos. CkseiiTe B BHAe AMMHHOrNO NUJIMHADPA A€T.
9, a x Heil ¢ ABYX CTOPOH HpHKJeliTe saraymku 16.
B o603HaYEeHHBIX MECTAX HAMOTANTE ¢ KJeeM Ha
mer. 9 neranm 7 m 14, 3arem cKJaeiTe B B

auaapa aer. 20 um npuKJIeTe ¢ ABYX KOHIOB A0- MKV I'OJ €

IIporrBooTKaTHLIN MexaHuaM cobepure U3 aer. 28
u 33, a Takxke JABYX KOPOTKHX IHJHHIDOB
(26+31) u Tpex ANMHHBIX HUIAHHADPOB (23+31).
Cobepure uX, KaK NOKa3aHO Ha cGOPOYHOM uepTe-
ske. Crueiire BMecTe BCe TPH ONMCAHHBIX BhIIIE
vana coraacuo chbopounomy uepremy. K aannmeit
YaCTH OPYANA NPHKJIeHTe Ka3eHHHUK 25, a K HUK-
Hell yacTH — 3y6uarTeiii CeKTOP NOABLEMHOIO YCT-
poiicrsa 30. CkJeiiTe B BHAe yCe4eHHOr0 KOHyca
zaer. 36 n 32 u npukaeiiTe KOHYC Ha 0003HAYEHHOE
MecTo Ha jger. 37. CkieiiTe B BUae MJIHHADA J€T.
35, 32 u 34 » npuKaeiTe NOJYYEHHBIH ITHJIHHIAD
HA TOJIBKO YTO NPHKJECHHBIH yCeueHHbIH KOHYC.
IMocaeanas 4acTh CTBOJA CKJAenBaeTca us aer. 10,
HA KOTOPYI HYXHO npukjaents aer. 34. C apyx
cTOpOH Ha aer. 38 npukaeiire aer. 29 Tak, 4T0OH!
OHHM OBIIHM CTPOrO NPOTHBOIOJAOMKHBI APYI' APYTY.
Ha ger. 29 npuxaeiitre ocu 43, ckaras uX B TpY-
6ouxky. Ha KoHusI oceil npuKJeidTe 3arJymKy —
ner. 40. Ha ager. 35 npukaeiire yernipe aer. 45
yepes paBHbIe NPOMEXKYTKH, KaK 9T0 IOKA3aHO HA

c60poOUYHOM uepTeKe.
OxoHuaTeJ bHBII MOHTAM MOJAENI: IMPHKJEHTe

sader K OCH ONOPHBIX Teaexex. Koraa seicoxner
HIKHASA YaCTh MOJENH, NPHKJIeHTe K Hel CTBOJ.
AKJIOHA MOXKeT JIeXKAaTh B JIHANIA30HE OT

0 fpaaycos.

aeimkn 19 u 37. Ha ofosnaueHHOM M H anmaclofmnl
20 npuxaeitre ger. 38 u obMoTaitTe BOKPYT|aeT. '“"3’::‘"‘3"" A. CUran




s TPEBIOLIE

CAENAWA ANS MAOWEFO

Cpeanne pexa, KROrzaa orsectpensHoe opyxcne
eme He W306pesH, BOEBATH MEYaM¥M, KOIbs-
MH, DaNHNaM#B ¥ TONOPaMH, a YTO6K mopa-
SHTb HENPHATeNA HA PaCCTOAHMH, npubera-
JH K NIOMOIH JYKA CO CTPEeJaMH M IpAaIIH.

Hpﬂmﬂ — PeMeHb, OlHH KOHeIl KOTOpPOro
HaMATHIBAJIH HA 3aIACThe, a npmﬁ ﬁpam
B PYKY — NO3BOJIAJIA 3AJI0KHTE B Hee KaMeHb
HJIH OTJIHTYIO H3 CBHHIA «Oyai0s B dopme
XKeayas H GPOCHTH AOBOJBLHO AaNeKo, MOYTH
Ha 100 M. IIpukpenasamm Takoii pemens eme
¥ HA NAJKY H, PA3MaXHYBIIHCh, HAIPABIAIH
ee B CTOPOHY uean. Pemens COCKATb3BIBAM
C DAJIKH, H CHAPAJ BhUIETAJ M3 TAKOH IpaniH
¢ GosbImoi CcHIOM.

Hy, a noromM KTO-TO AOAYMAJCA MpeBpa-
THTH Ty NANKY B AJMHHHBIH IIecT, 3aKpe-
IHATH €ero Ha OCH, & OCh — HAa JIepeBAHHOMI
pame, u TaKuM obpasom eme Goasme yBeaH-
Y|TH IJIeY0 pelYara, KOTOPBIM 3Ta MAJKA,
cobeTBeHHO roBops, H sBaserca. To ecTh
yeM 3TOT phlYar AJTHHHee, TeM Jajblle ¢ ero
[TOMOIIBEI0 MOKHO 3a0pOCHTE KAMEHb.

Bor tax B Cpenmme Bexka W MOSABHIACH

jomre (or ¢p. trebuchet — Beckl ¢ KOpo-
;I:SJ'IOH). nau Ppoaanboia (Pp. frondibale,
or fronde — mpama H rped. ballo — 6po-
caio, Medy) — abdexTHBHASA MeTaTelbHAA
MAITHHA B BHje AJMHHOIO peidara, Bpamas-
Ierocs MeXKAY ABYMS CTOHKAMH. Ha anuH-
HOM KOHIIE phldara o0bIYHO 3aKPemJsaid pe-
MEeHHVIO ITpamy HJIH «JIOKKY?®, B KOTOpYIO
BKJIAABIBANH MeTATeJlbHbIe CHADAALL. A Ha
KODOTKHIl KOHEI] [0/{BelIHBATH rpys-upoTH-
posec. O6GBIMHO BTO OBLI nepeBAHHBIH AITHK
¢ KAMHAMH HJIH 3eMiei. NauEHEBIH pBIYar
OTTATMBAJH K 3eMJe, Iocje 4Yero oTnycka-
AW, B IPY3 3acTABJAJ pHIYar mpoBopatH-
BaThCH, OTUEro CHApAl BhLISTAT H3 MpallH.
I[IpHMMEHAJM TAKHE MAIINHEL OOBITHO OpH

ocagax AAMICOn M KpenocTed, a CTPeaaJgHn ua
HHX BBRITECAHHbLIMH H3 KAMHA AJpaM#, I'TH-

HAHBLIMHE MOPIIKAMH ¢ He(PThIO HJIH HEYHCTO-
TaMH, H Ja)ke OTPYOJeHHBIMH TrOJIOBAMH,

yTo0bLl HANYraTh SAIIHTHAKOB 3aMKa HWJIH
kpenocT. CTpesay U KUBBIMH JTIOABMHA —
rraBHBIM 06pa3oM, NOMMAHHBIMHE IIITHOHA-
MH, 9T0OBI IPYIHM HemoBajaHO OBLIO 3aHH-
MaTbCA MINHOHAMKEM.

YCTpOHCTBO TAKOH MAIMMHEBI BHl BHIAMTE
Ha pucyeke 1. Ee Mo3xHO nosropuTs, HO pa-
60Tl Gymer mHOro. Ilostomy ansa Haugaza

MOZKHO cAeNaTh AeHCTBYIOIIVIO MOJeNb Tpebiomie
nompome (puc. 2). Jlna paborsl BaM moHano6sTes
AepeBAHHBIEe DeilkH cedeHneMm 10x10 MM, concem
HeMHOro 3-mMm (dasepnl, cTaabHOI OpyTOK Aua-
MeTpoM 2,5 — 3 MM HMUIH 3KeJIe3HBIe IBO3JIH TAKO-
IO Xe JHaMeTpa H MaKCHMAJLHONH AMHHEBI 80 —
100 My, xecTb OT KOHCEDBHOM GankH (ATIOMUHWTI
He FOAHTCH), KYCOYeK KOXK3aMEeHUTeNs HJIH Ipy-
6ot Tkamm, kKaeit [IBA uan «CynmepuemeHnTs,
HOMHHIBI 10 METAJLTY, PYYHOR CAMOAEJTbHBIN KO-
aosoport (pHc. 4).

CHAYANIA M3TOTOBKTE OTHY CTOPOHY METATEeIbLHON
MAINITHHLI. 31'8 fOoKOBHMHA COCTOHMT M3 CTOHKH C OT-
KOoCaMH, NpHKpelIeHHBIMH K peﬁxe OCHOBaAHHA.
HapexbTe peiiku HeoOXoaMMOH IAJIHMHBI H TIIA-
TeJAbBHO NOATOTOBLTE MeCcTa CTHEIKOB.

BeuMaTe1bHO PACCMOTPHTE PMCYHOK, Ha KOTO-
poM noKasaH cnocol CoeANHEeHUA TOPIOB PeeK MpH
momomy mrLIHETOB. IlogorHas MecTo CThIKA, aK-
KVPaTHO OPOCBEPJIHTE OTBEPCTHE H, CMAa3aB KjeeM




CamopensHblii
KONoOBOPOT.

Puc. 4.

1 — MeTaTenbHblii KOBLU;
2 — oCb NYCKOBOro

$pnkcaropa;

4 — nycxkosoi ¢pukcaTop;

5 — rpys.

W1 KOX3amMmeHnTeNb;

AencTeyowen mogenm

Puc. 2. O6wwmii snn
TpeGowe:

3 — rpy6an TKaHb

——

Puc. 3. OcHoBHble
pasmMmeps! Moaenu.
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actynaer 2014 roa. ITo kuraiickomMy Kares-
aapio sro roa aomaxu. Tak uro nomanes —
aBTOMATHYECKHI [IePeKII0YaTEe/Ib HOBOTOa-
HHX MHDPJAAHA — JIOTHYHO BITHIIETCH B VK-
paineHHe Ballle# eaKH.

YeTpoeH Takoit nmepexIogaTens CJeayio-
muM obpasom: Ha o6paTHOI cTOpOHe nane-
JIM YCTPOHCTBA 3aKpernJeH MasTHHK. Ha
€ro KOHIIe PACHOJIOKeH MaXOBHK C 3aKperl-
JIEHHBIM HA HeM HeOOJBIIHM MOCTOSHHBIM
marauToM. Ha ocu MasTHHKA, HO yiKe Ha
JIHIEBOM CTOPOHE NMaHeNH, 3aKPeILIeH CH-
JyST JOmIaaH, cHMBOJH3Hpylomei 2014
roa. Konebaausa MasTHHKA 3aCTaBASIOT JO-
wmajb pacKa4yMBaThCHA, HMHTHDYVS Oer Ha
¢one 3BeagHOrO Heba.

Kasxpoe asmxenne nomaam conpososx-
AaeTcA CMEHOH CBEeTOBOIO PHCYHKA eJIKH —
THPJAAHALI DA3HONBETHBIX JIAMIIOYEK I'ac-
HYT M 3aXKHTAlOTCH B Pa3HLIX YACTHAX €JIKH,
NOAYHHAACH PATMY HE3aTyXaloIIUX KoJje-
Gannii MaATHHKA.

BMECTE
C APY3bAMMU

NEPEKAKOYHATEND
HOBOrogHuXx
rTMPAaHA

Korpa MaaTHHK HAXOAMTCHA B COCTOSHHH MOKO,
3JIEKTPHIECKAS CXeMA OTKJIIOYeHa, KpOMe OJHO U3
THDJAHJ HA ejlke (HA cXeMe MOKAa3aHbI TOJBKO J[Be
NOAKIOYeHHLIe rHpAAHALl). YToOs cxemMa Hauana
paGorars, HeOOXOAMMO BPYUHYIO NPUOIM3UTE MAAT-
HHK K NepkoHyY 3 u ornyeTuTs ero. Toraa maruur na
MAATHHKE CBOHMM MArHHTHBIM II0JIEM 3aCTABHMT cpa-
GoTaTh KOHTAKTHI NePKOHA, a TOT, B CBOIO OYepexb,
noxacT nuranue or 6arapen GB1 ua pene K2, zam-
KHeT KonTakThl K2-1 u pasoMkHeT nmranue rup-
aaaas K2,2.

Tak kax konrakTs! pene K2-1 nmogator nuranue
Ha pese K2, o, RecMoTps Ha TO UTO MaATHHEK viKe
VAAIHTCA OT NreDKOHA M PA30OMKHET eT0 KOHTAKTHI,
peJie ocTaHeTCH BKJIOYEHHBIM H OyaeT nurath cebs
Jepe3 CBOM XKe KOHTAKThl. KpoMe TOro, KOHTaKThI
9TOrO peJie 3alMTAIT IeNb NepKOHA 2 H AJIeKTPO-
MarauT OM1. MasTHHK, ABHrasich Aajbile, BKIIIO-
YHT IMepKOH 2, KOTOPBIH HAYHEeT MUTATh MATHMT
OM1. BraroyeHHLI 37IeKTPOMATHUT IPHTHHET K ce-
Oe MArHHT, 3aKPeNJICHHLIN HA MAXOBHKE MAATHHKA,

(IIpodoaxcernue na c. 10)

BCe MecTa COeJlHHeHHH, CKJIeTe PeiKH, a B OTBep-
CTHA (TakXe ¢ Kieem) 3abeliTe MIILUTHATH U3 AepeBa
AuaMeTpoM npuMepHO 2,5...3 MM (pHc. 2).

TakuMm ke 06Pa30M M3rOTOBBTE BTOPYIO CTOPOHY
TPeOioIlle H COCAMHNTE 06¢ CTOPOHBI moNmepeYHbiMi
peiikamu. B kauecTBe HACTHJIA BBIpeKbTE Kyco4ek
(haHeps! HeOOXOAMMOTO pa3Mepa, a HA HEM HAYEDPTH-
Te napajjienbHble THHHH — [OJYYATCH «JOCKH».

Jlajiee BEIpEKBTe METATEILHYIO PEHKY, IpocBep-
JiuTe B Hel HeoOXOAMMBIE OTBEPCTHA H YCTAHOBHTE
Ha CTOMHKe MPH MOMOIIH MeTaJIHYeCKOro NpyTKa.
AmuK ¢ rpysoM H3roToBbTe Takke U3 daHeps W,
KAK HA HACTHJIe, HAYEePTHTEe HA AMHKEe «J0CKH».

lenn MexxaAy HEMH ODPOKPACETE TEMHOM KPacKoMH.
B kauecTBe rpysa MOMHO HCHONBL30OBATH crapnie
raiku, Goarukm, a CBEePXY HaACHINTATE ODLIYHBLIT

peuHoi necok. ITyekoBoii ukcarop (kHOnKa mMyc-
Ka) BLIDEXKbTe U3 jKecTH, COTHHTe, KakK [IOKa3aHo
Ha PHCYHKe, M cnasiTe B MeCTe CTHIKOB ITOJOBH-
HOK. YcTranoBHTE (urcarop Ha mozeas. Taxxe us
JKEeCTH BRIPeXbTe 3aroTOBKY JeTajH, Ilie HAXOLHUT-
CA cHapax. Coranre ero B BHJe KoBma u cuasiite,

3aTeM 3TOT KOBII COAMHHTE ¢ MeTaTeNLHON peii-

KOH IDH NOMOIIH JeHTOYKH H3 KOXK3aMeHHTeJs
H KJled, a MeCTO CKJIeHKH o0MoTaiiTe TOHKHUM IIMa-
rarom (Ha kuew). Ha KoBmHKe nIpPOCBEPANTE 1Ba
OTBEDCTHH IHAMETPOM 1 MM H COEAMHHNTE ero ¢ mno-
JOCKOH KOK3aMEHHTe/Is «3aKJeNKaMH» M3 JIECKH
C NOANIABJIEHHBIMH KOHIIAMH HJIH OPOCTO INPH-
wefite auTkamu. Urak, Mmogens rpebrome rorosa,
OPHCTYNANTe K HCOBITAHUAM.

A BOT MeTaTe/IbHBIE MAIIHMHEL 6€3 Ipy3a-npoTHBO-
Beca NPHMEHAJH camypad B ANOHWH, MOHIOJBI
Yunrncxana u Barwis, sonss: Tamepiaana. Bmecro
rpy3a K KODOTKOMY PhIYATrY [PHBA3LIBAIH KAHATEI,
KOTOpBEI€ MO KOMaHAe TAHYJH JIOAH, HHOI'ZlA B KO-
argecTBe A0 cra gyenosek! OHu GuicTpo Gexxanyu Ha-
3aj, a pLIYATr, COOTBETCTBEHHO, [IeJ BIepe] W Bbi-
6paceiBas KaMeHb.

Crpenats us samedi MammEbl MOKEHO KOMKamMu
ra3eTHO# GymMaru, npHYeM H3 Hee MOKHO clenaTh
CaMble HACTOAIHE «KAMHH», BHIKDACHB B CephuIH
ueer ryamsio. Ecam Bee caenats AKKYPAaTHO, Bama
Tpebowc HaBePHAKA OKAMKETCH K MEeCTY B HIpyIey-
HOM apMHH MJiaamero 6para.

B. LUNAKOBCKMH, 10. AHTOHOB



Puc. 1. Bug nepexmouarens
C NMUEeBOW CTOPOHBI.

Pwuc. 2. Cxema
anexTpuyeckan
NPUHUMNMaNLHaNA.

VirmpnsiHas

Puc. 3. NpumepHsie pasMmepsbl
NaHenu MaaTHUKA.
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59 MMKPOBOA

MuxpononBPnoe H3JIy4eHHe — ITO JJIeKTPOMATrHHUTHLIE
BOJIHBI AJIMHOH OT ofgHOoro MuyIuMerpa (gacrora 300 I'T'n)
a0 ogHOro Metrpa (uacrora 300 MI'n). larrasa obaacTs ua-
CTOT OXBATHIBaeT JAeHMeTpPOBbie, CAHTHMETDOBRIE H 1-
JIHMEeTPOBLIE BOJIHEBI. , P e

Pusnyeckas npupoga MEKDPOBOJIHOBOI0 H3/IYYEHHA TaKas
swe, RAY V CROTA WIH pATHOBO.IH. O’IJIH‘IHE TOJBKO B 4acTo-

Te 3JIeKTPOMArHUTHBIX Kkose6anuii. MHKPOBOJIHBI HAXOAAT-
cs B IIKAJIE GACTOT MEJKAY PAIMOBOJHAME H HE(PAKDPACHBINM
pHaayYeHHeM H 00aaaaoT obuMA ¢ HHMH CBOHCTBAMH.

B ocHOBY TeOpHH MHKPOBOJHOBOIO A3Jy49eHHA JIeraH
ypaBHeHHs GPHTAHCKOIrO ¢dusura [xeitmca Makcsesna, HO
OCHOBHOE NpenATCTBHE HA MYTH CO3/aHHA MHUKPOBOJHOBOH
TeXHHKH COCTOAJIO B TOM, |TO MHKPOBOJIHOBBIH AHANA30H —
5TO Ta 4YaCTh OJEKTPOMArHMTHOTO CIEKTPa, rAe 3aKOHKI
KJIACCHYEeCKOH 3JIEKTPOTeXHHKH YiKe He paboraioT, a OTHO-
CHTeJbHO MPOCThIe 3aKOHBI ONTHKH ellle HelPAMEHHMBIL.

Hauano pasBUTHA MHKDOBOJHOBOW 3J€KTPOAHHAMHUKH
B mesom npuxogurcs Ha 1930 — 1940-e roasl, Koraa Ha-
yumIuch BO36YKAaTh padiHvHbIe THIBI BOJTH H orpabora-
M MEeTOAMKY MX HM3MepeHHi. 3arTem cOBEeTCKHH (PH3HK
Muxana HeifiMaH Mpeaioyui 1 passuil HAEI0 IOJLIX pe3o-
HATOPOB, HA OCHOBe KOTOPBIX GbLIH pa3paboTaHbl TPHOA-
aeie CBY-reneparopel. [IoBOPOTHEIM 3Xe MOMEHTOM B pa3d-
paTnu CBY-sjekTpoHHKH OBLJI0O H30o0peTeHHEe MarHeTpoHa,
cTaBIlero BHOCJEeACTBHH HamboJsee pacnpocTpaHeHHbBIM
CB4Y-resepaTopomM.

B 1930-e rojisl uccJie/IoOBAHHA MarHeTpoHa KdK IeHeparTo-
pa CBY Bennck BO MHOTHX cTpaHax. TepMHH ¢«MarLfeTpoHs
Obls1 BBeZleH aMepHKaHCKHM ¢usnkom A. Xaanom; B 1921
roay uM ke OblJ CKOHCTPYMPOBAH NepPBbIN TAKOH NMpUGOP.
finonckuii yuensiit Oxabe B 1927 roay npeasoxui cBoii
MAarHeTpOH MaJjioil MONIIHOCTH, TaK)ke He HMEIOIIHH mpak-
THYeCcKoro sHaveHHa. OCHOBHAaA 3ajadya — yBeJIHYeHHE BhI-
XOZHOH MOIHOCTH reHepHupyeMuIX Kojebauuii — Oblaa pe-
ge;ai}]1936 — 1937 rogax COBeTCKHMH HH>Xe€HEepaMH
Coaﬂauueixgiimu # J1.E. MansipossiM, paboTaBIIuMH Hax

pazuosokaropos. OHH J0OBEJIH MOIIHOCTD
marsetpona ao 300 Br, npumMeruB B KayecTBe aHOZa Mac-

CHBHBIH MeJHBIH 00K, cofepammii paA pe3oHATODOB.

Marmerpor Takoi KOHCTPYKIHH HA3bIBAIOT MHOTOPE30Ha-
TODHBIM. JTAa KOHCTPYKIHA MarfeTpoHa OKasajlach Ha-
CTONIBKO COBEPINeHHOH, YTO B IOCJeAVIOIIHe oAbl BO BCEM
MHpe paspabaThIBAIHCh H BEIMTYCKAINUCH TOJILKO MHOIOpeso-
HATOPHBLIE MATHETPOHBIL.

B 1940 roay pammucrckas lepmanua arakosasia Bemu-
kobpuraruio. OCHOBHBIE yJaphl HeMIeB NPHIIJIHCH HA
GPHUTAHCKYIO PAAHOJIOKANMOHHYIO CHCTEMY, KOTOPOH OHH
HaHeC/JM 3HAYMTENbHBIH ypoH. B paszrap BOeHHBIX AeH-
cTBHII GpUTAHCKMIl TPEMbeP-MHHHCTD Y HHCTOH Yepuniis
obpaTn/cA 3a MOMOIIBIO K CO3HMKAM BenukobGpuTaHuH.
Hy:xua 6bly1a HOBas pajMoJIOKalHOHHAA CHCTeMa, H Kak
MOJKHO CKOpeii.

Cpean Tex, KTO ycasimasa npussie Yepuniis, 6611 1 10K-
top Ilepcu Cnencep, y4eHbli, paboTaBIIHil Ha HeGONMLIIYIO
AMEPUKAHCKYI0 KOMIIaHMIO noj HassanueM Raytheon. Cnen-




cep, IHAKOMKIN ¢ CORPTCKUMH paboTaMH, mMpeio-
SKHJI B PAJIHOJIOKATOPaxX MCIIOJIb30BATH MarsHer-
pouubie TpyOxu. Jokrop Cnencep yreepxaan,
YTO HCHOJIbL30BAHHE MArdHeTPOHHBLIX TPYOOK B pa-
JAHOJIOKATOPAX [MO3BOJIMT aHrIHYaHaM o0HAPYHH-
BATL HAINHMCTCKHE CAMOJIeThl elle Ha nojjiere
K BpHTaHCKHM OCTpPOBAM, OCTABASsCH IPH 3TOM
He3aMe4YeHHbIMH.

B TO BpeMsl HCIIOJIB30BaAHHE MHKPpOBOJIH B pa-
AHOJMOKATOPAX TOJBKO-TONBKO HAYHHAIOCH,
M IBITATHCA 3APEIHCTPHPOBATE TAKOE HATYUeHHEe
NPOTHBHHUKY HEe MOIJIO JaXKe NIPHHTH B roJoBYy.
Hpyroit yuenblif koMmnanum Raytheon, ®pun
I'pocc, npuaymas cnocof MCHoAb30OBaAHMA CHC-
TEM MHKPOBOJHOBBIX PaJHOJIOKATOPOB HAa MOpe
H TakuM o6pasoM JlaJ1 aMepHKaHCKHM B Gpuran-
CKHM cyﬁmapana.u BOSMOHOCTSH CHAeJHTH 38 Ha-
LHCTCKMMH noajaoaxkamMu, GoposasimmMm npo-
cropsl Arnanruku. Kpome toro, dpupma Ray-
theon obopyznoBana pasapamm aMepHKaHCKHEe
TOoprejAHble KaTepa. B pesysbsrare cooarnkn no-
JIYYHJIH BO3MOKHOCTh OOHADYXHBATE M VHHYTO-
JKATH BpayKecKHe cyja Aake HOYbIO.

ITocsre BoiHBI CIPOC HA PAXHONOKATOPHI M Mar-
HeTPOHBI pe3ko ynaj, u Raytheon mauana me-
KaTh cnocobbl NPUMEHeHNUsI CBOMX BOSHHLIX H300-
PeTeHHH B MHDHBIX uensax. Tak, goxkrop Cnesn-
Cep, NPOBOAA IKCIEPUMEHTHI C MATHETPOHHLIMH
Tpy6KaMu, OGHADYIKHI, YTO KypHHOe AHNO, MO-
MelleHHoe B 06JacTh BO3eNCTBHA MarseTpoHa,
B30pBanoCh, a WOKoJaA pacniaasuiacs. HMenno
TOT'A& OH MOHAJ, UTO DHEPrHA MHKDOBOJH IIPH-
POJIHA 11 NpUrOTOBNeHus mumu. B 1945 roay
Cnescep 3aperucTpupoBas maTesT Ha MHKPOBO.1-
nosyio meun. Ilepsyro, upeanasnavennyio ais
[IMINEBOH NPOMBINIIEHHOCTH, MOLIHOCTEIO 3 KBT
(B ABa pasa MoUIHEe COBpPeMEHHOIH O6rITOBOI),
MHKPOBOJIHOBYIO N€4Yb BBINYCTHJIA KOMNIAHWS
Raytheon. Becnna ara CBU-neus 340 xr, a Bhico-
TOii 6bl1a B yesOBeueCKHit poct.

IIprEnMn feiicTBUA MUKPOBOAHOBOH meun ce-
FOAHA BCEM H3BECTE€H: MArd{eTpoH mneofinazver
AJIEKTPHYECKYIO 3HEPIrHI0 B CBEPXBEICOKOYACTOT-
HO€ 3JIeKTPOMArHUTHOE IIoJIe, 3acTasiasiollee
OeHE GEICTPDO ABMTATLCA MOJEKYIAR BOALI B IPO-
AYKTaxX, 9TO IPUBOAHNT K UX DA3Orpesy.

B mamm gau chepa OpHMeHeHHMA TeXHHKH, HC-
NOJIB3YIOIEH MHKDPOBOJHOBOE H3JIyYeHHe, JocTa-
TOHO MIMPOKA U BCe GOJIbINe BXOAHT B OOBCETHEB-
HYI0 QRHaHb-“KpOME H3BECTHBIX BCeM MHKDOBOJI-
HOBBIX MeyYeil, MOYXHO OTMETHTEL Taxme obaactn
OPHMECHEHHA, KAK DAJMOJIOKAIHS, paamoHaBUra-
IHA, CHCTeMBI CIYTHUKOBOTO TeJIeBHAeHHuA, COTO-
Bad CBA3b, MeMUHUHA U MHOTOE Jpyroe.

IIpumenenne MHKDOBOJIHOBOIO H3JIyYeHHs
B Te€X HJH HHBIX BUAAX COBDEMEHHON TeXHHKH
0asupyercs Ha DasIHYHBIX CBOHCTBAX AernuMer-
POBLIX, CAHTHMETDOBBIX H MHJLTHMETPOBBIX
BOJIH. Jlenmmerporwie u canTumerposie pomLI

PacupoCTpasAOTCA CTPOTO IPAMOJHHEHHO, KaK
JYYH CBeTa, H TPeOyIOT NpAMOil BHAHMOCTH
MEeXAY NepeAaTiuKoM M npueMHHKoM. Mukpo-

BOJIHBI, JUTHHA KOTOPBIX COCTABJIAET CAHTUMETPEI,
IpM BLICOKMX YPOBHAX HSJIyYeHHA CMOCOOHELI
OKas3sIBaThH OMoJIorHueckoe Bozjeiicreue. CaHTH-
METpPOBOe H3JIyYeHHe MOKHO KOHIEeHTPHPOBATh
B V3KOHANpaBJeHHkIH syd. 910 cBoificteo CBY-
BOJIH HAMPAMYIO CKas3biBaAeTCH HA KOHCTPYKIHHA
NpHeMHBIX HJIH MepefaioniuXx aHTeHH, paboralo-
X B 9TOM AHAIIa30HE.

MuKpOBOJIHEI, KAK y3Ke CKAa3aHOo, NoA06HO cBe-
TV, PACIPOCTPAHSIOTCS MO NPAMOH B mepeKphIBa-
jorcsa TBepAbiMH obbekTamMm, Hamnogobme TOrO,
KakK CBeT He NMPOXOAHMT CKBO3b HENpo3pavyHbIe
rena. Ilpm HAMMUYHMHM HA TYTH PACHPOCTPAHEHUA
rop, 3AaHui, JepeBbes el MMeTPOBbIe BOJIHbI OT-
paxatrorca. [Ipu aToMm xapakTep oTpakeHHs 3a-
BHCHT OT NPOBOAMMOCTH npensaTcTeusa. Yem oHa
Bbillle, TeM JIy4Ille OTpa’<XeHHe H MeHbIlIe HoIJio-
ueHue. 3To 1aeT BOZMOXKHOCTE ONPeIeIuTh, 4TO
npeacTrasaseT coboit oTpakaomas MoBepXHOCTh,
TO €CTh HOHATH: JePeBO WJIH KaMEHHOe CTPOeHHe
OKAa3aJIoch Ha NyTH Jy4da. 9T0 06CTOATENBCTBO
OYeHb BAYKHO, TAK KaK JaeT BO3IMOXHOCTH HA
CPABHHMTE/IBHO JAJIEKOM pPacCTOAHMUHM, He BHASA
OpeAMeTOB, ONPEJeJHTH He TOJbKO UX HAJH4YHe
Ha yTH pacnpocTpaHeHHs, HO ¥ MX CBOHCTBA.

PacnpocrpaseEne MUKDPOBOJH R CROGOIHOM
OpoCTpaHCTBe, HAUPHMEpP, BJOJb NOBEPXHOCTH
3€MJIH, OrPaHMYeHO MOPH3OHTOM, B IPOTHBOIMO-
JI0ZKHOCTh KODOTKHM BOJIHAM, KOTOPHIE MOIyYT
orubaTh 3eMHOIf Iap 3a CYeT OTPAKEHUS B CIOAX
HOHOC(epHI.

ITouemy MUKpOBOTHOBOE M3TyYeHHE HCIIOJIb3Y-
€TCA B CHCTEMe COTOBOM CBA3H, €CJIM OHO He 06J1a-
AaeT Takoil AaJLHOCTBHIO PACHPOCTPAHEHNS, KAK,
Hanpumep, Koporkue Boaubl? Ilpuuuna B TOM,
HTO HeM BBIIIE YaCcTOTA U3JIYUYEHHSH, TeM Ooabmie
HHQOPMAINMH MOKHO NepejaBaTh C e€ro IOMO-
mpio. [Ipn aroM MUKpOBONHBI, B OT/MYHE OT Ja-
3€pHOro Jy4a, He pacceMBalTCA B arMochepe.

MHKDPOBOJIHBI MHJIMMETPOBOTO JHAIIA30HA ¢ ye-
[IeXOM NPHMEHAIOTCA B MeJHIIHHe, IOCKOJILKY 00-

MANMAWYT Twanir TRATIIr A unrrioass omoocoBrrcoss xo
B Omomorm=aecknme Tramas (0,2 — 0,8 nara) 1 npar-

THYECKH MOJHOCTHLIO MOIJIOIMAKTCA ITOBEPXHOCT-
HEIMH CJOAMM KOXXH, He OKA3LIBAA IPH 3TOM TeIl-
JIOBOTO BO3AE€HCTBUA Ha BHYTPEHHUE OpraHsl,
Ecte nonmtn ucnoassosars CBY n Kak opy-
#mue. B CIIIA paspa6orana yCcTaHOBKa, KoTopas
¢CTPpEJAeT» Y3KOHANPABJICHHBIM CBY-nyuom.
KTHBHa#A NaJbHOCTE €€ «CTPebL6hi» cocTan-
1AeT 0k0a0 1 kM. Ilo MEEHHIO paspaborunkon,
9TO YCTPOMCTBO He NMpeAcCTaBisieT CMepTeJbHOM
YTpo3sl B OyAeT NPHMEeHATHCH ans pasroHa ne-
MoncTpanui. ITo ciosam Tex, KTo IIOIAJ IIOA Ta-
KOif sy, koxa GyaTo GbI pasorpesaercs OYeHb
TOPSAYHM BO3AYXOM, YTO BBI3bIBAET JKEJIAHHE VK-
PEITheA. JleiicTBHe JanHOTO yeTpoiicTBa cBS3AHO
C TéM, 4TO0 MHKDOBOJIHOBOE M3JIyUeHHe MPOHUKA-
€T na LUIMH/UIHMETPA B CJI0OW KOXKH W BhI3LIBAET
JIOKQJILHLIM HAIDEB 34 JA0JH CeKYHALI. DTOro goc-

TATOYHO, 4TOOBI OMYTUTE 00JIb U 3KIKEHUe.
r. AHTOHOBA
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Puc. 5. Kpenneune n yCTPOWCTBO MaaTHMKa: 1 — OCb; 2 — KOHTYP
nowanam; 3 — nuuesas navens npubopa; 4 — KpenexHas NNacTuHa;
5 — KpoHWTeH; 6 — KOHTPOBOYHBIE raikn; 7 — waibul; 8 — rpys;
9 — xpenexHas nNAacTuHa repkowos; 10 — maruuT; 11 — repkox;
12 — uzonarop; 13 — KPOHWTEHH repkoHa;

14 — perynupoBOYHbIA BUHT.

Puc. 6. KouTyp nowagn
(xnerxka 10x10 mm).
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fobaBnAA eMy KHHeTHYeCKYIO aHepruioo. MaaTHHK,
IIOJIYYHME MMIYJIbC, JOCTHTHET I'epKOH 1 B 3aMKHeT
ero nens, nuranomyo peae K1. HopmansHo 3aMK-
HyThle KOHTaKThl K1-1 pasomkxmyTca, obecrouar
CXeMy, HO BKJIIOYAT BTOPYIO THDJISHAY, JABAA ITOJ-
HYI0 cBOOOAY ABMIKEHHIO MAATHHKA B O6paTHYIO
CTOPOHY, YTOOBI HAYATHL HOBBLIM IHKJI.

s MOHTa)a CXeMBbl I'IaBHOE — NPABHJIBHO TO-
nobpats Heobxoxumseie pene. Pexe, nuraomuecs
HanpsaxeHneM 6 B, Tpebyior ana cBoero cpabarsi-
BAHHA 3JHAYMTENBHBI TOK — mnopsaka 100 —
110 MA, noatomy Hajoaro Garapeii He XBaTHT;
aykme nogobpars peJe, paGoramwiiee Ha MOBBIIIIeH-
HOM HaNpaA>»XeHHH, Hanpumep, 12 B.

Jins cxemMbl NMPHTOOHEI DeNe CO CASAVIOTLHMM
nacmopramu: ans 12 B — P3C-9 (macmopr
PC4.524.202 wim PC4.524.215), P9C-22 (nacmopr
P® 4.523.023-01 uau nocaeguue ase nudpur 05
wim 12). Hy a ana 6 B — P3C-9 (macmopr
PC4.524.203). Ho nyumie, KOHEYHO, MHTATH TAKYIO
CXeMy He OT rankRaAHMuUeckux Garapeii, a or cere-
BOro ajganrepa Ha 12 B.

Cunyar nomaam BH MOYKeTe BHITHIMTE U3 3-MM
danepsl. PUCYHOK JIOmIafn MOKeTe MCIOJIb30BATH
m1060#1, HO ecaIM y BAC HEeT BO3MOKHOCTH Buibopa,
npepsiaraeM Jiomlajb HA PHCYHKe, ¥ H3roTOBJIEH-
HOM (urypsr 06s3aTeLHO HARO HATH IEHTP ropm-
SOHTAJILHOTO PaBHOBeCHSA, 4T0o0Onl 06e MOJMOBHHEI
OBbUIH PaBHOBHAYHEI 110 BECY MPH T0HOM yrioBom

nojioxkeHHuH. YTo KacaeTcs pasMepoB BCEero usje-
JIAs, OTPAaHHYEHHH HeT, HO cJeyeT NOMHHTE, 49TO,
yeM GosbIe MAATHHK, TeM MeHbiue Oyaer ero am-
mIMTyaa konebarumit, a somans Gyaer KavaThCH
MeHee 3aMeTHO. A ans Toro, 4rolGbl HOAAEPIKATH
HYKHYIO aMIUTHTYAY KonebaHndA, HeoOXoaumo yBe-
JIMYUTE MOIHOCTH DM1.

HaroraBimBaTh HOBOIOAHMIT MEPeKIIOYATE b HAY-
HHTe ¢ HanboJIee CIOKHBIX AeTanell, BRIIHINTe KOH-
TYP Jiomann u HalixuTe B (HTYPe TOYKY rOPH30H-
TAJIbHOINO PABHOBECHA. 3aTeM M3rOTOBLTE NAHENIL U3
Gonee Toncroit dasepst (6...8 MM) u ocHOBanMe H3
AomeukH ToammEHEoN 15 mm. Bee MmoHTa)kHOE mpo-
CTPAHCTBO HA BHYTPeHHeil CTOpOHe NaHeJH B HallleM
BapuanTe oTKpurro. Hecomnenno, sammm apyabam
GyZieT HHTepeCHO 3arAAHyTH 3a NaHeAb H Y3HATH, KAK
Bce 310 paboraer.

Bee neranm, Haxoasmmecs B HENOCPEACTBEHHON
6am3ocTn or masTHHKA (3 repkora m 9M1), ayu-
e 3aKpenmHuTh Ha PeryJiHpyeMbiX KpPOHIITeiHHax
(puc. 5). Perymmposka paccroanmii Oyaer HeoGX0IH-
Ma nociae c6opku yerpoiicrea. IIpu yeranoske OM1
ybexuTech, 9TO MOMIOC 3J€KTPOMATHHTA TPOTHBOIIO-
JIOJKEH MNOJIIOCY MOCTOAHHONO MATHHTA HA MAXOBHKE
MaATHWKaA. B xauectBe OM1 MOKHO HCIONIB3OBATH
KaTymKy ¢ cepleTHHKOM oT Gosiee MOIIHOTO pee.

YcnexoB BaM, Apy3bs, u C Hacrtynawomuam Ho-
BbIM rojom!

0. CKOMNKMH
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pexxcae UeM NpUCTYIHTE K SARTIOYHTENb-
HOM YACTH, 3aJa/lHM B MOJAEAH KOHTPOJH-

pyemyio Temneparypy nporpassuoc. [loa-
HBIfl TEKCT NPOIPAMMEI ¢ KOMMEHTADH MU

BBl MOJKeTe CKavaTh C calTa XypHajla
«lOHBIIT TexHUK» (Www.utechnik.ru), ona
HAXOAMTCHA HA CTPaHHIe xypHana «Jles-
was. IIporpaMmma pacCuHTaEa Ea moauep-
JKaHWe TeMmIieparypsl or 22 zo 24 rpaay-
cos. [Ipu CHMXKeHHHM HMAHM DpeBLIMeHUH
TeMuepaTtypsl 60Jiee uem Ha 5° BRIWOUaETCH
CHCTEMAa OIOBEIeHH, 4 IPH BO3BPAIICHHH
TeMIoeparypsl B HOPDMY CHCTeMa onoBele-
HHA OTKJIIOYAeTCH.

Beeas 8 Arduino nporpammy, npucry-
OHM K CO3JaHWIO NMOJIHONEHHOTO YCTPOii-
crBa. He sa6u6aiime npo mexnuxy 6e3o-
nacnocmu! ITpu paGomax ¢ cemeswvim na-
NPpRIEKUEM NPUCYMCMEUE SIPOCABLX
ofinzamenvno!

-------------------------------

B ——

Cobersenno, HyxHO OyjeT UGMeHHUTH GJIOKH yII-
paBjieHus, nopaboTaTh HAJX CHCTEMOI ONOBeIeHNs
1 f06aBuTs 610K BEIGOpDA KOHTPOJIMPYEMOil Temre-
parypsi. OcransHoe y3ke roroso K pabore.

B Mopesn KOHTPOJMPYEMYIO TeMIEDPATYPY MbI
3a/aBaji nporpaMMHO. Ecoin B HOMeIeHun J{0JI%K-
Ha MoJJIepuBarscsa Becerjga (MM MeHATHCHA OYeHb
PeAKo) ogHA M Ta e TeMIepaTypa, TO 9TO HOp-
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MaabHO. Ecii ke 3HaYeHHe NOAAePyKHBaeMOi TeM-
nepaTyphbl MeHfeTcs AOBOJBLHO YacTO, TO HYKEH
annapaTHBIA M DporpaMMHEINA 610K Anas BeiGopa
HYXHOMH TeMmuepaTtypbl. OpraHu3oBaTh ero MOXHO
HAa OCHOBe HEPGMEKHOFO pe3ncTOpa H SMEﬁCTBCP
BATH II0J1 9TO ellle OAMH aHAJIOroBLIi Bxoa Arduino.
MoxHO, KOHEYHO, H06aBHTh KOMIAKTHYI KJAaBHAa-
TYPY, HO JJid BBOJa BCEro OJAHOro napaMmerpa 3To
H30BITOYHO.

Cxema 2JeKTPOHHOI YacTH NOX0XKa Ha cXeMy
AaTYHKa TEMIIePATYPhI, TOJBKO BMECTO TEPMODPE3H-
CTOpA HYKHO YCTAHOBHTL IEPEMEHHBIH PE3NCTOP
W eIMe HYKHO nobaBmuTe HebGoabmoi rymbrep nas
BbIOOpaA peskxuMOB paboThi: «BbIOOpP TeMOepaTypbli»
H <«NoAAep:KaHHe TeMIEePATYDhI»,

B pexume «BuIGOpD TeMmepaTypbis HHAHKATOD
nepeKJYaeTcid Ha ynpasJieHHe MePeMeHHBIM pe-
3MCTOPOM, ¢ NOMOIIBI KOTOPOTO Bhl YCTAHOBHTE
HYKHYIO TeMneparypy. OHa 3anmnuchIBaeTcs B nepe-
meHHYI0. [IpH BRKIIOYEHHN peskHMa «[IoAeprKaHne
TeMIePATYDbI» 3JIEKTPOHHKA OyIeT noaaepKuBaTh
BbIOPAHHY IO TeMIIEPATYDY .

Biioku ynpaBiieHHs Npeiarai B3fTh OT MOJEIH
M HEMHOI'0O MOJIepHH3MPOBaTh, J00ABHEB TyAa peJie.
Pene myxHO nogoOpaTh NmO XapaKTepHCTHKaM,
HOAXOAAIMM AJIA BKJIYEHHA HAarpy3kKH, ¢ HeKO-
TOpLIM 3anacoM. I'laBHBIe XapaKTepHCTHKH s
Hac HAOpAsKeHHEe U CHJA TOKA KOMMYTALHH,

Kraonka seibopa pexxuma «BeIOOp TeMmepaTypsis /
«[IOJ/IePIKAHNE TeMIepaTypbl» 40/KHa ObiTh ¢ Puk-
calHeit, a elme Jyvine, KAk CKa3aHo, NOAOHAeT TYyM-
Os1ep. B mosIoyKeHHH «Pa3sOMKHYTO» NpHOOpP peryiim-
pyeT TeMIepaTypy, 4 B MOJOXKeHHH «3aMKHYTO»
WJeT YCTAHOBKY pPeryJmpyemMoii reMueparypsi. Peau-
crop R3 nobasnen ans 6e30nacHOCTH: B cayuae He-
BEPHOIO KOJA HJIM MOAKJIOYeHus oH cnaceT Arduino
OT BBIXOZIa H3 CTPO4.

SHAK ¢MWHYC» IOHAZOOHMTCS B TOM CJIVuae, ec/iy
MbI OyaeM paboTaTs ¢ OTPDHIATELHEIMH TeMIepa-

NEBLIA COBETVET

rypamu. Jl1s ero NoAKIOYEHUS JyUIe HCI0b30-
BaTh aHAJOTIOBBIH BXOX AH, 00'bABHB €ro Kaxk mud-
poBoii, muELI 0 B 1 cienmasbHO He TPOraeM, BAPYT
KOMY-TO MOHaZ0OUTCA BLIBOAUTL 3HAYEHHUSA B Tep-
muaag IIK, Iloabupaem a1a 9TOro HOAXOAALINI IO
uBety H opme cBeToamoa, 1ubo, ecau ecTh CBO-
60HBIH cCeMHCerMeHTHbIH MHAHKATOP, CTABUM €ro,
HCHOOJB3YH TOJBKO IEeHTPAJLHbIA CerMeHT.

C npubopoM oxsaxeHUA He BCe TaK IPOCTO.
Bentnnarop npobiem He pemuT, ecam B momerie-
HHH HY)XHa TeMIlepaTypa HHXKe, 4eM Ha YyJIHIe.
BoamoxHO, y KOro-To OCTaJICH CTapPbiil KOHAHIIHO-
Hep 6e3 peryisTopa TeMTepPATYPLI, TONAA MOMNHO
HCIIOJIb30BAThL €ro, HO, AyMAal, He Y BceX OH eCTh.
Hnsa copcem HeGoabIIHUX 00beMOB (KOPIYCOB MpPH-
60poB) MOxHO npuMeHUTH saemeHT [leasThe. IIpo-
XJaJHas TeMneparypa Aep:KHTCA B NOABAIaX H IO-
rpebax, ecJaH eCTh BO3MOKHOCTh, MOMKHO OTTYAA
NPOTAHYTE BO3AYVX0BoA. Eme BapuanT — HATAHYTH
NOJOCKH JIENKO BIMTHIBAKOIIEH BOAY TKAHH, KOHILbI
KOTOPBIX GVAVT ONVIIEeHkl B eMKOCTh ¢ BOJo#H. Ox-
JarKAaollAH BEHTHIISATOP AOJKEH AYyTh HA 9TH 110-
JIOCKH. JTa cHcTeMa Oy/IeT oXJaaxaaTh BO3AYX, HO
npu 3ToM OGYAeT ero CHJALHO YBJIAXKHATH, YTO HE
Bcerjia nmose3so. Emje BapuaHT — HaKalJIMBaThL
IPOXJIaAly HOYBIO, a4 JJHEM MCIIOJIL30BATH HAKOILIeH-
Hoe. Kopoue, ¢ yeTpOHCTBOM OXJIAXKAEHHA Mpej-
CTOHMT IIOBO3HTLCSH, TYT BO3MOKHBLI pasHoo0pasHbIe
BapuaHThl. Ecaim maobperere 4To-TO HOBOE, He 3a-
OyabTe 3anaTeHTOBATH.

CucreMy OIOBeIeHNS U3 CHPEHBI, KAK MBI JeJIaIH
B MOJIeJIM, HEMHOIO H3MeHuM. BapuaHT ¢ rpoMKuMH
CHpeHaMH He Bcerza gonyctuM. S npeanararp same-
HHUTH CHPEHBLI MHTAIOIIHMH CBeTOAHOAAMH B 3YMMe-
pamMu. YTobul He MPONYCTHUTL CHTHAJ, MOMKHO 3TH
aJleMeHThI TPoAYOJIHPOBATh B PA3HBIX MecTax.

Tne B3ATH YIPaBAAIONMIYIO IPOrPAMMY, MBI y3Ke
CKa3aJId, Tenepr HeCKOALKO nmpuMeuanui. B npo-
rpamMme ecTh oAMH Hepocrarok. CHavana Hajgo nepe-

nAPULIMA 3UMA?

Bcem uaBecTHbIN MHCTPYMEHT cafioBoga — rpabim — ecTh Ha Kax-

aom npuycanebaoM yuactke. Mmu yaobuo crpefats TpaBy M ONABIIYIO
JTACTBY, PHIXJTHTHL BEPXHMI C10i MOYBLI H HABOAHTH YHCTOTY TPH CE30-
Ha B rogy. A ammoii rpabam npocrauBaior 6e3 aexa. Ho ux HETPYAHO
IpPeBPaTHTh B CKPefOK, KOTOPLIM YA06HO YHCTHTS AOPOKKH OT PHIXJIO-
ro cHera.

Crenars Takoit ckpebok 1o cuaam Kaxaomy. IllnTox MoxHO BEIpe-
3aTh M3 J06Or0 JHCTOBOTO MaTepuana. Ecim ato Gyaer xxecTsb, TO mia-
CTHHY MOKHO BCTABHTh MEKAY 3yObeB, ZOCTATOMHO 3T0 CAEATD 110 Kpa-

fIM rpabess. A ecoim IATOK BLIMTHAKTL M3 danepsr Toammuoit 3 MM, TO
€r0 MOYKHO NPUKPENUTH TOHKON IPOBOJIOKOM, KAk HA PHCYHKe.




BecTH TyMOuiep B pesKUM «BLIOOD TeMmnepary-
Phl», BKJIIOYHATH YCTPOMCTBO, BHICTABHTDL pe-
ryJupyeMyIo TeMIepaTypy, a4 3aTeM nepesec-
T TyMGJep B PeXHM «NOJIEPIKAHHE TeMIIe-
paTyphl». Eciii 31010 He CAeJaTh, YVCTPOHCTBO
6yzeT NoAAePKHBATH TeMIEPaATYPy, VKa3aH-
Hy10 B obnactH oObABIeHHA NepeMEeHHBLIX
(B Hauase nmporpaMMsl) B cTpoke: int tn=25;
(a Buibpan 25 rpaaycos Ans OpHMepa, a BaM
HY’KHO YCTAHOBHTbH CBoe 3Hauexme). B mpo-
mecce paboThl PeKHM MOMKHO MEHATH CKOJb-
KO YIrOoAHO pa3s. DTOT HeJOCTATOK MOMKHO yCT-
PAHHUTL 3ANKCHIO PEryjHpyeMoil TeMIepary-
psl B namars Arduino, HO 3T0 yxe coBceM
Apyras uCTOpHs.

Kopnye npeajarax M3roToBHTh ABYXCEK-
LMOHHBIM, B OJJHOHN YacTH Oyaer CMOHTHPO-
BAHA BBICOKOBOJILTHAA YaCTh, B APYrod —
BCS OCTAJIbHAA DJIEKTPOHHKA.

Xouy orMeTUTbh, YTO NAHHLIH 3JeKTPOH-
HBIN GJIOK MOMHO NPHMCHHTL AJA BRJANYC-
HUA [ONOJHHMTEJIbHBIX BEHTHAATOPOB 0X-
JIKACHHA CHCTeMHOro OJloKka KoMubsloTepa,
AJ1f ABTOMATHYECKOT0 BKJIIOUYEHHA BHRITAMKH
HaJ KYXOHHOW MJMUTOM, ANA JTOro 3HA4YM-
TeJILHO YIIPOIlaeM cXemMy U Kojl, youpas sce,
uTO cBA3aHO ¢ HarpesoM. Min naobopor: aas
NOA/IePKAHMA 3aBeJJOMO BBICOKHX TeMmepa-
TYp yOHMpaeMm 3JIeMeHTbl, CBA3AHHLI® C 0X-
Jaxaeanem. Bujen onucanme nogobGuOM
KOHCTPYKIIMH, KOTOPAA JUIA Peryainposanus
TeMOEepaTypbl B IIOMELIeHHH yHpasiasajaa
yyTh JH He 00br9HOM neunio. Moxxno ybpars
pPeryJMpoBKY TeMnepatrypsl u aobasuTs mo-
Gosapine AATYHKOB, TOrJA MOJYUHTCH NOMroA-
HAsl CTAHIUA ¢ M3MEepeHNeM TeMuepaTyps
B Pa3HbIX [IOMELUEHMAX M Ha yanue, Boe sa-
BHCHT OT Bamei Boau U (paHTAZHH.

K. XOnocTos

-—

F31EX0O1AD

e Beajie eme Jer cHer, a JIOOHTeJXAM JbIXKHOIO
cnopra He TEPIHTCH CKopee Ha JbDKHIO. Hesalo-
mAX paHblle HAYATH JBDKHBIA Ce30H BuIpyYar
IJIACTHKH — BHHMILIACT, HOJIMITHJIEH, XJIOPBH-
Hua wm propomnacr. Ha aspkax, mog6UThIX aTH-
MH MATEPHAJAMH, MOMHO KATATBLCH, JUIIL TOJIb-
KO JfAeT Ha cMepamyviocsa TpaBy mHeit. [laxe
TOpHAIllHe Koe-rje KaAMHH H 3eMJIA He MmoMeImanT
CKONB3UTh.

A BcnmoMHHM oTrenesb. K oOBIYHBIM JIBIZKAM
CHer JHAIMHEeT TAK, 4TO MellaeT lepeiBUraThCH.
I[InacTHKOBBIE e KATAT KAK HH B yeM He ObIBa-
no. Ha HUX MOXKHO KATATHCH [0 NO3/HENH BeCHbI,
KOorjga 1 CHera nmnodTH He OoCTaJioCh. OHn nocJyiui-
Hbl JBIXKHHKY H 0€3YKOPH3HEHHO [ep:KaT Kypc,
HEe COCKAaJIb3blBafA Jajke Ha IOJIOrMX HaJemgAX.

KoneuHo, HEAOCTATOK NJIACTHKOBBLIX JBIXK —
cuabHas oraada. Maa Ha HMX, DPHXOAMTCA M0O-
CHABLHEee HAJeraTh Ha JbIKHBIe nanku. Ho ornauy
MOXHO YCTPAHHTH JDKHBIMN MA3AMM, Ja O Heif
M He BCIOMHHIIB, €CJH KATHIILCA ¢ ropbl. A UX
OCTPbIE KPOMKH ITO3BOJIAIOT AEPIKATH KYyPC TaK e
YeTKO, KAK HA HACTOAIMX TOPHBIX JblIdax cO
CTAJIBHBIMH KaHTaMH.

JIEBWA — XX BEK

EWE NOCAYMMNT

Smmoil, ROHEYHO, NPUXOANTCH HAAEBATH TEILTYIO oxeskay. Bor Torna
H BRISCHSETCH, YTO V 3uMHeHl KYPTKH He B NOpPAJAKe «MOJHuA». Ecan
«MONHHA» Ha Helt waw GoTuHKe ocsnabsa, OHOH M3 MPHYAH MOKET
6uiTs pasboarasmmiica samouek. To ecTh MeXAYy HHKHel W BepxHel
NOTOBHHKON 3amMka obpaszorancs BoTsNION 3a30D, ¥ 3aMOK HEe MOMKeT
FECTRO COSIHHNTE JJIeMEeHTHl «MOJIHHN». B 9TOM ciryuae ee MOIKHO 1o-
YHHHTS, CHXAB NACCATHIKAMH BEPXHIOK W HHXXHIOK YACTH 3aMOYKa. JTa
onepanus spdextTusHa, HO Tpedver 60JbIION AKKYPATHOCTH, IIOTOMY
YTO €CTh ONACHOCTH CIAOMATH 3aMOK.

Bropoit nprun=EO# ocnabaeEHsa «MOJHHH» MOeT OBITh MOTpenaH-
HOCTH MPaBO# HJIH JeBoiH TeChbMBl, HA KOTOPOH 3aKpenJieHbl 3JIeMeHThI
samia. [IponuTaiiTe TRaHL TeCEMEI ¢ 0OpPaTHOH CTOPOHBI CHITHKATHBIM
KJeem ® Xopomo npocyiamTe. OHa cTaHeT ’KecTdye, a4 3JIeMEHThI 3aMKa
[LIOTHEe COeAMHSATCS.
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Jna noagOMBKH JBIXK DIPAMEHsAeTCA [LJIaCTHK TOJ-
mueoM 1,5...8 MMm. Buruniacr, ecau ero pasor-
peTh Haj rasoBOi ropeskoi, Jerko Messaer Gopmy
H CBApHBaeTCH. A noToMy MOMXHO HCOONB30OBATH
ero oOpeskH, KOTOpPble MOYKHO HAHTH B MarasgHax.
JIEHTV BHHHILJIACTA B NropAYeM COCTOAHHH obrarn-
BAIOT M0 JbIXKe M 3aKPeIIfAoT MeJKHMH mypyna-
mH, craBsa B 10 MM OT KDOMKH B JiBa pAJia C IIATOM
170...200 mM. He 3abyanTe sapanee NpocBepJIHTH
B ILIACTHKE OTBEPCTHA NOJ IIYPYILI H CAEJATH yr-
aybneHHsA MO roJIOBKH.

IlnacTHKOBOE MOKPHITHE CAEAYET BOCIIPHHAMATD
KaK BpeMeHHOe, N0 JIYIOIHNX BpeM€H, ChbeEMHOE opa-
cnocobyierne. [10aToMy He KpemHuTe ero 3akJjaenka-

JIEBLUA COBETYET

mu. [logymaiiTe, MOKeT OBITH, CTOMT H3TOTOBHTH
JOTIONTHATEABHYIO napy JeDK H3 gockH. loguresa
mobas, JTHIOL Okl B Hell He OBLJIO FHWIH B KPYIIHBIX
cyukos. [Togoiger u abika ¢ 06JIOMaHHBIM MBICOM.
Ilupuay nDIaCTHKOBOH JIeHTHl He 00A3aTeJbLHO
6paTh Tako# e, 4TO H JblI’KkHA. B3AB ee nommupe —
0 100 MM — MOKHO COOPYAHTH NMOA0OHEe OXOTHH-
uybHX JbIK. OHH BABOe KOpo4Ye OOBIYHBIX, C HUMH
Jierie MaHeBPHPOBaThH Ha CHOYCKe, Ja H yaoOHee
B TpaHcnopre. He onacaiiTecs, 4To U3-3a yMeHbIIIe-
HHUA ONOPHON NOBepXHOCTH BBl Oyjere rayboxo
IPOBAJIMBATHECSH B CHEr, — BeJb 3TH JILIXKH H cleJia-
HBI JJIA TAKMX YCIOBHH, Korja rinyGoKHX CHeron
elre WIH yxe HeT.

MUKPOMETPA

OTHM COBETOM JIeJIUTCA ¢ YHTaTeasMa MakceHm Cabypos u3 r. Kasa-
ai. OH yBJIeKaeTCs 2JIeKTPOHMKOI H yMeeT 663 MHKPOMETDA H3MepPATH
OOBIYHOM JTHHEWKOH AMaMeTp Aarke CAMBIX TOHKHX ITDOBOXOR JUTH HA-
MOTKH Pa3JIMYHBIX KOHTYPOB H TPAHCOHOPMATOPOB € TOYHOCTBLIO A0 CO-
ThIX AoJieli MAAAAMeTpa. A aejaeT oH 2T0 Tak. MaKcHM HaMATBLIBAET
Ha IAIHHAD (HanpuMep, KapaHAAIl) ABA-TPH JeCATKA BHTKOB npoBoaa
HEH3BECTHOIO AMAMEeTpA, a 3aTeM HaMepsAeT oObIYHON JIuHeH Kol mHUpH-
HY HAMOTKH. THCJIO0 MUITHMETDOB OH 3aTeM JeJHT Ha KOJHYECTBO BHT-
koB. Hanpumep, mmupnaa HAMOTKH 5 MM, a KOJHYECTBO BHTKOB 20,
Toraa amameTrp nposoaa Gyaer pasen 5/20=0,25 mm. IToasTHO, YTO YeMm
6oJIbIIIEe BHTKOB Bbl HAMOTAaeTe, TEM BBIIIIE TOYHOCTL H3MEepeHu .



OBYIO NOJIOBOJIOMKY DOPOM Jerde NpHAYMATH, Y€M JAATh
et HaszBaHne. A Kak On Bh HA3BAJAH BOT 3TV I'OJIOBO-
aoMky? CocTOMT OHA M3 CASAVIONIHX 3J1eMeHTOB.

Os1eMeHThl, KAK Mbi BHAHM, COCTABJEHHI COOTBET-
erBeHHo U3 7, 8 n 9 kyburon. Ecam y Bac He poannocs
CBO€ HaA3BAHHEe, MOXHO HA3BATH rojoBoOJIOMKY cYna-
KOBKa-789», OCKONBKY 3anavell ABASETCH KOMIIAKT-
HAS YKJAJKA IIeCTH 3AeMEeHTOB B eauHull 6Gpycok
4x4x3 KyOHKa.

JJIeMEeHThI MOKHO CKJIEHTS H3 NOTOBMIX AePeBAHHBIX
KyGukos — mux norpebyercs 48 mryx — mam ua 6py-
COYKOB COOTBeTCTBYIOmEe# pamusi. Harorossre Tarkxe
AIHK C BHYTPEHHHUM pasmepom 4x4x3.

A renepb nonpolyiiTe yA0MXHTS BCE IECTH JNEMEHTOB
TaK, YTOOL! OHH He BHICTYNATH 3a NpPeAe sl AUHKA.

ooura-20714»

Bblpebre N8 KapTOHA, Dasepsl BaM LIACTHEKE dJe-

MEeHTHI 10 cXxeme, n3obpameHHoH Ha pHCcyHEKe 1, H mo-
KpachbTe ¢ 06eMX CTOPOH B 3eleHEIH IBeT.

M3 HUX JIerKO MOXXHO COCTABHTEH TPAAHIHOHHYIO HO-
BOT'OJHIOIO €JIOUKY ¢ (hoHapHKOM B menaTpe (puc. 2).

Ob6parnTe BHHUMaHHEe: PHIypa eA09YKH 3€PKaIbHO
CHMMETPHYHA OTHOCHTEJIbHO BEPTHKAILHOM OCH, MPO-
BeJIeHHOM Yepe3 BePIIHHY eNoYKH.

S
=
o
a
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S

YHUBEPCAMLHARN
NOACTABKA

Kasopait Hopsiit roa Bee Ml 3aKpeIUIsieM eJIKY B MMelIencs y Hac
poacrasxe. Ho eaxn GuiBaloT pasHbie, a NojcCTaBKa, Kak NpaBuJo,
B AOMe OfHa, W He QaKT, YTO OHA MOAOIHAeT AN MobOMH eJKH.

Vausepcansaas nogcTaska, nsobpakeHHas HA PHCYHKe, IPOCTa
B MITOTORMSHWH W HMEeT MAJVIO MJIOIIALb ONOPLI, HO cIIOcCO0HA yBe-
JAHYHETECA A0 TAKHX pasMepoB, 4TO CMOXKeT HaJIeKHO yAepXKaTh eJIKY
saicoToil 70 2,5 M. BoasMuTe oTpe3ok (aHeps! TONIMHON He MeHee
15 s, asa Gpycouxa anunoit 300 mm u ceuennem 40x40 MM, YeTsni-
pe mebeanunie neran u Asa 6oara M6 anunoit 50 — 60 MM c raiika-
Mu B maitbamn. [lepessHEbLIe AeTAJH CKJeHTe APYr ¢ APYroM H 3aK-
penuTe GonTaMH, KAK NOKA3AHO Ha PHCYHKe.




3anaua. ITocTpoiiTe M3 3THX 3JIEMEHTOB APYIry0 CHMMETPHYHYIO QHTYDY.
DieMeHThHI MOXHO IOBOPAYHMBATE H NePEeBOPAYHBATL, HO HEJIb3A HAKJAJLIBATH

ApyT Ha Apyra.
INoackaska. MoxHO HekaTs Gurypy, o61a1a0myo ApyraM BHIOM CHMMeT-

PHH — MOBOPOTHOM CHMMeTpHel, B 3TOM ciaydae Gurypa, noBepHyTas BOKPYT
nenTpa cummerpun Ha 180 rpaaycos, coBnanaer cama ¢ coboii.
Kenaem ycenexos! C HouiM rogom!
B. KPACHOYXOB

Ans Tex, KTo Tak n He peLwnn ronososoMkn B pybpuke «Mrporexka»
(cm. «Jleswy» Ne 11 3a 2013 ron),
nybnnkyem orseTsl.

B oauncatiiuux Homepax
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