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MY3EW HA CTONE

Vo

OTOBACH K BolHe, Hauncrckana I'epma-
HHUSA CTAPAJACh KaK MOmHO ObICTpEe OcC-
HACTHTL APMHIO HOBOH TeXHHKOMH.

Ve B cepeanne 1929 rona nenapra-
MEHT BOOPYKEeHMH BhIIAJ TeXHHYeCKoe
3alaHMe HA HOBLIH OpoHeaBTOMOOHIL HA
6ase maccH CymecTBYHIEro rpysosoro
asToMOOMJISA ¢ MPUBOJAOM HA JBe 3aJHHE
OCH H C JOTMOJHHTEJABHOH PYJeBOH KO-
JOHKOM B 3aJHeH YACTH MAITHHEI.

MamMHubl NEepPBBLIX CePHl OCHALLAJNM
OpoHHpPOBAHHBIM KY30BOM M OKPYIJIOMH
BeICOKON Oamenxkoi. Toxmmuuaa Gpone-
aucros koaebanxacek or 8 no 14,5 mm.,

Boopymxenue GpoHeaBTOMOOMIAA CO-
CTOAJNI0O M3 ABTOMATHYECKOH NYWIKH
KwK30 kaaunb6pa 20 mm u 7,92-Mmm my-
aemerta Dreyse MG-13, pazMemeHHbIX
B 6amme. Boezanac Kk nymke cocTaBJIsia

200 BmicTpesioB, K nyaemery — 1500
BBICTPEeNOB. JKHNax — 4 uvesoBexa,
macca Mmamuabsl — 53560 kr, makcu-

MaJdbHasA ckopocTts — 70 km/u, 3anac
xoma — 300 km.

Sd.Kfz.231(6-Rad) npeacrasasiau co-
Goit Tameansie GpoHeaBTOMOOHIN i 8 F:
BeIeHHsA pasBeKH H NOMJAEePIKKH Mexo-
Thi. IT0 GBIAM XOPOXKHBIe GPoHEaBTO-
MOOHJIM, PACCYHTAHHBIC HA IKcILIIyaTa-
IHIO B MECTHOCTH C Pa3BMTOM JOPOIK-
HOMH CeTsIO.

B nepexmeii vacTu kopnyca pasmema-
JIOCH ABMIraTeJabHOe oTaeJgenme. boesoe
OTeTeHHe IAHMMAJIO CPpeaHoN M 3aa-
HIOK YacTH Kopnyca. B 6oesom oranene-
HHH pacnoJaraJiuchk PYJdeBbi€e KOJOHKH.
Ixunam — 4 geaoBexa: KOMAaHIMp, Me-
XAHHK-BOIAHTEJ b, PAIHCT H HABO/TUMEK.

Asurarens Gu1n 3aKpeiT GpoHeTHCeTA-
mu. B Bepxueii u GOKOBBIX CTEHKAX Ka-
NOoTa HAXOAMAMCEH JIIOKM A A0CTyNA K

AsuraTemo. B 6oesoe ornienenme moxuo



65110 momacTh Yepes Asepu B Goprax kysosa. 06-
30p C IepejHero MecTa MeXaHHKAa-BoAuTeRsA obecre-
qHBaJH 4 CMOTDOBbIE IeJH C BKJIAAKOH B3 GpoHe-
cTexna. 3ajHee BOAHTENLCKOE MeCTO 060pyA0BaIOChH
2 menamu no Goxam u 1 caamm.

Kapxac Gamuan o6mmuBaics GPOHeIHCTOM TOJIIH-
poii 8 Mu. JIoBoBoit jmeT GpoHH (MacKa NYINKH) A0-
cruran Toamues 14,5 mv. Ha kpsime Ganras Haxo-
JNJICA ABYCTBOPYATHIMN JIOK M CTAHOK AAdA Kperne-

st semmrrEOro myzemera, 1o Goxam Oamien pacuo-
JAaraJMCh 2 CMOTpOBbie miean. Bpamenme Gamau
ocymecTaanocs spyunyno. B damme Sd.Kfz.263
paauemucaomnym,nmnymwmm-
I iepeBAHHBIN MyJIsi CTBOJA. Ilo 6oxam GamrHH
M3HYTPH KPelHIHCh MarasiHsl ¢ foenpHIACAMH.

BporeaBTOMOOHIH Sd.Kfz.231 (6-Rad) ocaama-
AMch KApGIOPATOPHBIMHE JBHIATeIAMH C BOAAHLIM
oxsraxkaenueM. X0l0BasA 9acTh HMeaa 6 xoaec. Be-
aymame 6b11r 2 3agEWE OCH. IMo3aam Ky30Ba Kpe-
OHJOCH 3amacHOe KOoJeco.

Apromobuns Sd.Kfz.261 (6-Rad) G6si1 Bapuas-
rom Sd.Kfz.231 ¢ MouiHOM paamocTaHIHed W HC-
[10J1b30BAJICA B KAYECTBE mTabHO# MalIHHLI B 3B€-

He «II0JK — JHBH3HA? .

Taxux MANIWH BHITYCTHIH BCETO 123 eguHUAIH,
HOCKOJBKY AopaboTaHHBIE MACCH rpaxKAasCKuX
rpy3oBHKOB He BhIZIeDIKHBATH Beca OpoHH B Tepd-
M TpHeMJeMble XOA0BbIe XapaKTepHCTHKH.

6-Rad B 1934 roay Bep-

MaXT noTpeboBas CIPOEKTHPOBATE HOBBII TH
6poHeaBTOMOOHIB C HYIA. Hosoe TexHHYECKOe 3a-

AaHEMe NpeAyCMATPHBAIO ocHamesue OGpOHEBHKA
[OJHBIM IPHBOJOM H JBUIraTeIeM, MOIITHOCTH KOTO-
poro 610 GBI AOCTATOMHO ANA TepeABHIKeHus 10
nepece4eHHOH MECTHOCTH.

upua Russing-NAG paspaborana cremHaJbHoe
maccH ¢ KoJiecHoit (GopMyIo ¥x¥. [IPOSKT 1Oy I
(upMenHOe ObO3HAUEHME Schwerer Panzerspah-
wagen (8-Rad) u apMeicKoe Sd.Kfz.231 (8-Rad).
YpoBhl He MyTaTh HOBBI GPOHEBHK co cTaphkiM, IIpH-
muUTOCh BBECTH B HA3BaHHE oferx MAIIWH AOTOJIHH-
TelbHBINI MHAEKC C yKasaHueM KoAHYecTBa KoJjec
(8-Rad u 6-Rad). BocbMHKOJIECHOE maccH noay4H-
710Ch HETEPeCHBIM B TEXHHYECKOM ILIaHe, HO C0MK-

HbiM, ST0 CROSAJI00L A TOMITAWY TROMIBOACTRA.

Ifopm mammas Sd.Kfz.231 (8-Rad) mmen cBap-
HOit Kapkac u3 Tasposoro npoduns. Tommuaa 6po-
HHPOBaHHA KOpHyca BapbHpOBajach OT 5 MM Ha
aaume Ao 15 MM BepxHero 1060BOro aucTa. Bamaa
MOHTWDORAJIACE HA KOPHOVCE OPH MOMOIIH IIADHKO-
DOAIMMHIHAKA COOTBETCTBYIOIIETO pasMepa.

OcHOBOII CHJIOBOIl YCTAHOBKH 6bLa GeH3MHOBLI
Kap6opaTOpHBIH ABHTaTe]lh MOIHOCTRIO B 150 n.c.
Jlns e3asl MO HepecedeHHON MECTHOCTH TPAHCMIHC-
cus Sd.Kfz.231 (8-Rad) ocHamajach COenMab-
meid peaykropom. [IoBepXHOCTD KOJIECHBIX Kamep
MOKPHLIBALACH KAYYYKOBBIM JHCTOM, KOTOPBIH KOM-
MeHCHPOBAJ NPOKOJBI M [OBPeXACHHA.

[Ipu nosopoTe GpOHEBHKA NMOBOPAYMBAINCD BCC
8 koxec: 4 mepegHHX — B CTOPOHY MOBOPOTA,
4 3agEEX — B NPOTHBOINOJOXKHYIO, NIpHIeM nepen-
HSS W 3aAHAA Napsl KoJec NMOBOPaYHBANNCH HA

Goanmmii yroa, uem cpenane. B pesyabrare noiy-
umcs asTomobmas ¢ rabapuramn KamA3a u ma-
HEeBPEHHOCTLIO JIErKOBOTO aBTOMOOMIA.

BponeasToMo06HIb AanbHEH PajgHOCBA3N C WH-
npexcom Sd.Kfz.263 (8-Rad) BmecTo Gamam nMes
HeNoABMYKHYI0 PYOKY, COCTABIAIONIYIO C KOPIyCOM
enuHoe nexoe. Kax u ero MIeCTHKOJMeCHBIN mpej-
mecTBEHHHK, BOCHMHKOJIECHBIH GponeaBTOMOGHIBL
ans CBA3HM MCMOJAB30BAJ BO BpeMs ABHIKeHHSA pa-
MOYHYIO aHTEHHY, O/IHAKO BO BpeMsi OCTAHOBOK MOT
noAHATH 9-MeTPOBYIO TeJleCKONMAYEecKyo aHTeHHY,
KoTopas HMena GonpImuii paguyc AeHCTBHA.

IIpu OoeBoii macce 8300 xr ma mocce GPOHEBHK
pasrossicH A0 100 xM/4 ¥ Ha OAHON 3ampaske
GeramHEA MOr HpOeXaTh NOPAAKA 300 xm. Mam#Ha
MOraa MOAHMMATHCH 10 CKJIOHY A0 30°, npeoaoje-
Baja MOJyMeTpOBhie CTeHKH, NpPOXOANJIA BOJHbBIE
nperpaasl rayousoi 10 1 M p0Opoz ¥ PBBI MU PHHOMK
n0 1,2 — 1,3 M.

TpexocHbIe MAIIWHE TEM BPEMEHEM OCTENeHHO
Gris ermeasTiy W3 RODMAXTA H IePEAAHBI nosAnei-
CKHM MoApa3AeeHHAM.

Vike B Xoje NepPBbIX MeCcAIleB SKCMJIyaTalnuy HO-
soro GpoHeBHKA, MPO3BAHHOrO B poiickax Achtrad
(cBOCbmo.rleani-). cTaJl NIOHATEH ero xopouruii
HOTeHIHAJ He TOJBLKO B KauecTBe 6poneaBTOMOOH-
Jf, HO H JerKoro KoJecHoro ranka. Becero 6bLJI0
uarorosaeno 240 asromoGuied CBA3H Sd.Kfz.263

(8-Rad).

TAKTUKO-TEXHUYECKME XAPAKTEPUCTUKHW

XapakrepucTuka Sd.Kfz.261 (6-Rad ' d)
S ( ) | Sd.Kfz.263 (8-Rad)
Sxkunax, yen. | 8x8
Anvna, m | 55 6
(TP y M = — .7
TR a1 -
MaxcumansHas 2,25 ;
 Ma CKOpoOCTb Nno wocce, KM/y 7206 2,6 "
Boopyxenue 10 Sansoponmu, Kaa/ = 20
- 40
7,92-mm nynemer 7,92-mm ny.




Ilepes HauasoM paboTh! MpHKJeRTe K mIoTHOM GyMare ger. 82, 85
4 88 u naiiTe UM IPOCOXHYTH.

6-xonecusnit 6poneasromobuas Sd.Kfz.261 (6-Rad).
JI¥ HAYHHTe ¢ XoA0B0i yacTu. Ckaefire pamy 54. 3aTeMUkiyiire 6.110-

KM peccop — asa nepeasux 6ioka 85 m g MH

HX, Kak [OKasaHo Ha cxeme,
npuaaiiTe UM BRITHYTYIO Gopmy
Hu gaiiTe NPOCOXHYTh.

IBa puddepernuana sagHuX
MOCTOB cKJeiiTe u3 aeraneit 21,
18, 13, 17, 20 n 33, Kak 3aT0 no-
Kka3aHOo HA cxeme cOopkH Audbe-
pernuana. O6a auddepennnaia
exneitre B efwHBbIA 06J0K, Kak
nokaszaHo Ha c60pOYHOM 4YepTe-
3Ke, ¢ IHOMOIIBLIO YeThipex peccop
88. C kamxaoit CTOPOHBI Bepx-
HIOK ¥ HHXXHIOIO peccopbl CTA-
HATE C MOMOIbIO XoMyTa 77.

OTpesxkbTe OT HCIIOJIB3OBAHHOTO
CTEPHHA LIAPHKOBOI PYYIKH Ky~
couex Takoil JTMHBI, YTOOBI ero
XBATHJIO BKJIEHTH MEMAYy ABYX
per. 17. 9ro mMATAILMA KApAaH-
HOro Bana mexjay mocramwu. Ipn-
KJeiiTe K pame B 0603HAYEHHBIX
mecrax JBe ner. 76, a K HUM IpH-
KaeiTe XoMyTsl 77 — B peayb-
TaTe 3aJlHHEe MOCTbI MOJEJNH OKa-
MYTCA NPHUKJIEEHBI K pame.
Crneitre pyneesyio 6anky mnepe-
AHEro MOCTa ¥ C NOMOIIBIO ABYX
peccop 85 npukieiite ee K nepe-
AHeH 4acTH paMsbl.

Koneca cknemBaiores Tak xe,
¢ TOH JMINb pa3HMIei, 4To 3a]-
HHe KoJieca BJBOe IIHpe mepe-
AHUX (HA peaJsbHOM aBTOMOOHMJIE
c3an® ObITM CABOEHHBIE AMCKH
ronec). Craeiite ua neraneit 8
u 10 aBa nepegnux Koseca u oj-
HO 3alacHoe, 3aTeM ¢ OJHOMH CTO-
POHEI K ieT. 8 npukieiire ger. 7
u 34, a sarem 30 u 31, kak arto
IIOKA3aHO Ha cxeme cbopku Ko-
Jeca. 3ajHuMe KoJjeca CKJeiiTe
AHAJIOMYHO, ¢ TOH JIMLIbL PA3HHU-
neit, uro Bmecro ger. 10 ucmosns-
ayiire ner. 4. [locae BrIChIXaHUA
KoJiec IpuKJIeiiTe UX K nepeaue-
MYy ¥ 3aJlHeMy MocTaM. 3amacuHoe
KOJIeCO OTJOXHTe B CTODORHY,
OHO NOHAA00HTCA HA (DHHATEHOM
arane cbopku mogenn,

B Bepxneit wactn xopnyca 15
BBIPDEXKbTE OTBEPCTHE M BKJIeiiTe
B HEro NOAINMITHHK, COCTOAIMN
u3 peraneit 36 u 37. C aeyx cro-
poH Kopnyca 15 npuxaeiite Je-
BYIO M NPaBYIO CTeHKH KOpIyca
14 u 27. IlonyunBmmuiica Kopmyc
NPHKJIEATE K pAMe ¢ KOJecaMH.

Ilepepaue kpuuiba 66 npukieitre
K Kopuycy B 0003HaY€HHOM Mec-
Te HaJ NepeJjHHMMH KoJlecaMH.
Sanune kpburba 90 rakike npu-
KJeiiTe K Kopnycy B 0o603HaueH-






HOM MecTe Haj sagHMMH KoixecamH. fAmmaxnr SHUIT —
aer. 81, 22 u 23 — npukJjeiiTe Ha KPblAbA B 0003HA-
YeHHBIX MECTAX corjacHo cbopouHoMy ueprexy. C je-
BOI CTOPOHBEI KOPIYCA NPHKJEHTe KAHHCTPY C MACJIOM
28, KaK 2TO NMOKA3aHO Ha Yeprexe obmero suaa. K pa-
Me B 0003HAYEHHBIX MECTax NpHKJeiiTe HakIaaxku 25.
Eme oA¥H MCNONB30BAHHLIN CTEPIKEeHb OT IIAPHKOBOM
PYYKH MPHKJENTe OJHMM KOHIOM K JeT. 17 nepeanero
puddepernnana, a BTOPEIM — K JHHLLY paMbl, rge 3a-
KaHYHBAESTCH HADHCOBAHHEIN KOHTYD ABHIaTeNA.

Ko BceM KpbUIbAM NpHKJeHTe OPbI3roBukn 79, KaK
3TO MOKa3aHo Ha cOopowyHOM uepre:xe. K HOCOBOM yacTH
Kopryca npukaeire dapsi 67 (sesesoro usera) u 60xo-
Bhle py4YK® joctyna K asuraremo 80. [lna okoruanus
KOpIIVCA OCTAJIOCH CKJIEHTH JIBA BRIMMYKJILIX KOPITyCa BeH-
Tunaropos. CrieiiTe HX nocJiel0BATeNLHO H3 JeTajel
61, 62, 63, 64 1 65 1 npuKJeiiTe HX K Kpbillle KOpIyca
B 0003HAYEHHBIX KPYKOYKAMH MecTax.

Bawmsio criaeiiTe ua geraneit 1, 3 u 24 » npukieire
K 6amue nogmunEuk. MMuTammo crsona nymen 69
ckaraiiTe B TpyDOURY M NpPHKJIeiTe K GammHe (AepeBsH-
HEIH CTBOJ 3aKpemnisics Ha 6amue, uTobbI He MpUBJIe-
KaTh K KOMaHAMPCKON MallnHe BHUMAHHE — BMECTO
NYIIKH B falnHe pasMeInajach paJHoannapaTrypa).

K xprLmme Gamnan mpHKJIeTe KpelieHHe PpaMOTHOMR
aETeHHBI 52 1 53. Ckaraiite B Buae Tpybouku ger. 50
H BHKJeiliTe B Hee KOPOTeHbKHII KYCOYeK MeJHOH IMpoBo-
Jouku pauHOM 7...8 MM, KoTopas 6yaer ocsio. [ler. 50
NpUKJeifTe HA nepecedeHUH aet. 52 u 53.

ITocne aroro Ha ock B jier. 50 HAlEHBTe PAMOYHYIO aH-
TeHHy 6 (B get. 6 mpoxosuTe OTBEpCTHE B 0003HAYEHHOM
MecTe). 3aJHIO YACTh PAMOYHON AHTEHHLI IPHKJIeHTe
K KOpIOycy ¢ IOMOIILIO IBVX cToeK 29, Kak 3To nokasa-
HO Ha cbopounom uepreske. Ha Topuammit kosunk ocu,
npoxoasmuii yepes aer. 6, nagensTe Aer. 51, npeasapu-
TeJbHO CKJIeeHHYIO TpPyOoukoii. O6paTHTe BHHMaHHe,
4TO nAeT. 51 Ha NPOBOJOYKY-OCh He NPHKJEeHBaeTcs,
a ToAIbKO HajeBaeTcd. Yrolul ser. 51 He cocKakuBana,
[OPHKJeATe ee K PAMOYHON aHTeHHe ¢ MOMOIILIO KpecTa
(mer. 32). Mogens mMOUYTH roTOBa — OCTAJIOCH K 3afHel
HACTH KOPOyca MeKAY CTOSK PaAMOYHON AHTCHHLI IIPH-
KJIEHTH 3alacHOe KOJIeco.

8-roxecnsuii Gponeasromobuas Sd. Kfz.231 (8-Rad).
C6opky mMozenm HAYHHTE C BepXHeil yacTH Kopmyca.
K ner. 16 cnepeau npukaeiite ger. 49, a caagm —
aet. 19. Ilocae aTOro BepXHIOW YacTh KOPHyca NpH-
KJaeiiTe K HUKHeNH vacTu xopnyca 58. K aaumy 58
npuKJeidiTe no nepumerpy aer. 2, a K Heit ger. 46
1 47, Kak nokasaHo Ha c6opounom wepreske. K 6oxo-
BbIM [IOBEPXHOCTHAM JleT. 58 npukeiire B 0603HaAYCH-
HBIX MecTax HakJaaku 44 m nmocajouHbie NIOKH 48,
Janepme ckieiiTe Kpblibsi — MNepeAHee NpaBoe M3
aer. 74, 26 u 45; nepegnee nesoe u3 ger. 68, 26, 45;
3ajsiHee nmpaBoe U3 geT. 73, 26 u 45; 3aauee nesoe U3
ner. 75, 26 u 45. Ilocne BHICHIXaHHA KPLLIbA NPH-
KJelTe K Kopnycy B 0003HAYEeHHBIX MeCTax.

Koneca ckieitTe B BUIe NHJIMHADOB U3 neT. 5 u 42.
W3 ner. 11 n 41 ckaeliTe Konmaxkm| KoJjec M NpUKJIeiTe
HX C OJHOH CTOPOHBI IO LEHTPY Kaxjaoro kKoaeca., Ocu
89 ckaraiire B TpyGouky u ckiaeiire. ITo KoHIam ocm

¢ ABYX cTOpoH Hamoraite ger. 87, urobsl ochk crasa

TOJIIIE, & KOJIeco Jydile npuKJenaocsk. Ckaeitre nonap-

HO NEePBYIO H BTOPYIO, & TAKKe TPeThIO N YeTBep-
TYIO OCH B JBa G/i0Ka ¢ MOMOINBIO peccop, Kak
aTo nokasaHo Ha cOopouHOM deprexke. Ha Bepx-
HIOK peccopy NpHKJIeiiTe och moasBecku 83.
K xaxaoit 13 oceil npukJeire KoJjeca (0HO KO-
Jleco ocTaeTcdA JHUIIHHM — 9TO 3amacka, KoTo-
pyio npukienm B Koune). Korecusie TeslerkKn
NpuKJIeiTe MO AHHINE KOPIyca, BKJIEHB OCH
NoABeCKM B BhIpe3bl Ha ger. 2.

Aumaxu 3UTT npurteitTe K KpbUIbAM. Tak kak
MX MHOr0, 9T0o0bLI BBl He 3aMyTalMCh, Y AIIHAKOB
3UII BMecTO HOMEPOB NpocTaBieHbl GYKBBI OT
«A» 110 «K», a HA KPBUTLAX B O003HAYEHHBIX JUISA
NpHKJIeHBAHUA MecTax Toxke cToAaT Oykssl. Bee
npocto — smmuK 3UII ¢ «A» HaJ0 IPUKJIEHTh HA
0003HAYEeHHOe HA KPBLJIe MeCTO, TAKKe ITOMe4eH-
Hoe OyKBOH «As».

Ha npsamoyroisHbBIe METKH KPACHOrO IBeTAa,
KOTOpBIE ecTh HA KPBUILAX 73 m 75, npukieiite
OTHEeTYIIHTEJH 78, NpeABapHTeJbHO CKATaB X
B TpyOoukH W cKJeHB. K mepeiHmMM KpbUIbAM
npurseiire dapst 67 necounoro nsera u Jer. 72,
KAaK 3T0 MOKAa3aHo Ha c60poOYHOM uepTeske odIle-
ro Baaa. C3azu HA KPBUTbA NPUKJEHTe pereTkn
BEIXJIONHEIX NAaTpyOKoBR 43. B 0003HAUEHHBIX
MecTax mpHKIeilTe DOKOBBIE JIIOKHM JOCTYNa K
asurarenio 40. YToObl KpPBIMIKH CMOTPOBBIX
npubopos 55 u 56 BIrIAAENN BRICTYIAIOIMMMH,
CKJIeifTe X BMecTe — OJfHA ITeCOYHAsA, A TOJ Hel
YeTeIpe CephiX — M NpHKJeHTe HX B 0603HaUeH-
HBIX MecTax Ha pyory. OTKHAHBIE KPBIIIKH GOJi-
HHI[ A8 cTpeasbbl M3 JIAYHOrO Opyxusa 57
CKJeiiTe Mo ABe BMecTe U npukieiite B o6o3Ha-
yeHHBIX MecTax. Haja cmorpossiMu npubopamu
H HaJ KpbIIDKaM¥ OOMHHI NpHKIeiiTe HAKJIATKHA
60 (ckaeiire no Tpu gerann) u 39 (ckaeiTe no
ase neranu). Ha kpeimy pyOKH — npukKJeiite
mok 60, a Ha 3aaHI00 cTeHKY pyOKM mocanou-
Hbli 0K 38; o6a moka nomecTuTe B 0603HAYUCH-
HBIX MeCTax.

Pamounylo anTenny npukJjenre k pybke ¢ mo-
MOIIbIO nepeAHux croek 70 u saaaux 71, Koro-
phle ckJenBaloTcs B Buje Tpybouek. K sagnemy
JueTy kopnyca 19 npukieitte saanacHoe KoJieco.
Mosens MOYTH roTOBa — OCTAJIOCHh NPHKJEHTH
TeJlecKkonuyecKyio anrenny. Iloa pamounoii aH-
TeHHOM, rae cOoKy uMeeTcss HeGONMBIIAA BBLITYK-
JIOCTB, MPOKOJIMTE IIHUJA0M BEPXHHI JIHUCT B Mec-
Te, OTMEYEeHHOM KPYXOUKOM. AHTEOHHA JOJIKHA
npoiTH Yepes aer. 16 ¥ NpHUKJIEHTHCA K JHHUIY.
Teneckonuueckas aHTEHHA CBOPAYHBAETCHA B BU-
Ae TpyGOYKHM H CKJIeHBAeTCH.

Bam ocraercsa pemmuTh, B KAKOM BHJE €€ IIpH-
KJIEUTHL — B pafoueM HJIH IPH TPAHCIIOPTHPOBKE;
ger. 84 — 3T0 aHTEHHA B CJIOKEHHOM BHJe, KOr-

naa 6poneasromobuab asuykerci. [ler. 86 (ua cbo-
DPOYHOM UYepTeske NMOKA3AHA MYHKTHDOM) — 3TO
AHTEHHA B PA3BEPHYTOM MOJIOMKEHHWH, KOrja aBTO-
mobuab cront. Ilocaegnmii wrpux: B J1060BOM
JueT pyOKH BieiiTe KYCOUeK MPOBOJIOYKH, HMH-
THPYIOIAI 060POHHUTE/ILHBI ITyJIeMeT.
A. CUram
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AKUME OBUIH JMHO3ABPEL, HEKTO TOYHO He

amnaer. Ho, onupasch HA TpeACTaBIeHHA
OANEOHTONOTOR, Mhl BIOPpABC CHYHTATL, 9TO

9TH XHBOTHBIE, POCTOM C ABYX3TAXKHBIN
JA0OM, He MOIJIH OBICTPO IlepecTaBJATH HO-
M ¥ B 9TOM CHJIBHO YCTYOAJMH COBPEMEH-
HBEIM AllepHIAaM. A JIBHIaTbCA HM IIOMO-
raJ XBOCT.

Boemnnii Buj Hamuell MOZeaH CKOpee
HanoMuHAaeT pobora B obiuKe AMHO3aBpA,
MOCKOJIbKY OH coGpaH M3 MHOIMHMX TOTOBBIX
Aeraneii (puc. 1). Monens Bxmiouaer B ce-
65 He TOJNBKO 3JIEKTPOABHTATENH, nepe-
KJOYaTeJld ¥ IPOBOJla, HO M JETalH OT
HabOpOB KOHCTPYKTOPOB, M, KOHEYHO,
BHHTHI, FafiK¥ ¥ NPOuHit Kpenex. Mul He
OrpaHHYHBAEM BAIllV TROPYECKYO thauTAa-
SHIO H He HaBABLIBAEM KaKOI0-TO KOHK-
PETHOrO HMCHOJIHEHHA OTAENbHBIX AeTa-
Jieli, a npeasiaraeM CnocodnLl peamruaamumn
BalIHX TBOpYeckux maeit. Ilosromy BEI
CaMH onpejesinTe, KaKHe AeTanH Bhl Oy-
JAeTe UCIOJb30BaTh NOTOBLIMH, KaKHe J0-
paboraere, a KAKMe HITOTOBHTE CAMOCTO-
arensno. Kpome Toro, ncxona us neraneit
ompeaesuTe pasMeph! Gyaymei mozenn
u ee sHemHwnit Buja. Hy, a reneps o Tom,
Kax paboraer Mojiesib M HA 9TO HEOOXOMH-
MO o6paTHTE BHUMAaHHE.

Bee 3naoT, 4TO ANA yeroiumBOro mo-
JIOXKeHHA NpeAMeTa Ha ILJIOCKOCTH J0CTAa-
TOYHO Tpex To4dek onopsl. Mogens nmeer
CTOTRKOD e ONnop — JiBe JANkI H XBOCT.
IIpu 3TOM Janbl — ONOPhI AHHAMHYEC-
KHe, a XBoCT — craTHdeckas. Mozeasn
verpoena TakuMm obpasom, 9TO Jankl He
Jeal0T MAroB B KJIACCHYECKOM NOHHMA-
guH. Jleso B TOM, 4TO y MIAraioimero me-
xanuama Bcero oana I1-o6passas aerais,
BBIMONHAOIAA POJb Cpa3y ABYX Jall.

Croiixcu sToil feTann — NPARBRAA H JieBasd
Nan.l — COoeJHMHEeHLI CBepPpXY HNepexaajH-

HOi#l, B cepelHHE KOTOPOil cies1aHO OTBep-
ctue ana ocu (pume. 2). Kaxxpnasa nana
3TOr0 MeXaHHW3Ma HMeeT OTAeNbHBIH

3JIEKTPOJBUTATENIb M ONHpaeTcs HA [IH-

poxyno maardpopmy — crynmio. Ocu
anexTpoaBurareneil cHabGKeHBl IKCIEHT-
PHKaMH.

Tpu sxaIOYCHAN MOJAENH TOK MOJAAETCA
oT ba'rapen NATAHHASA HA JIeBblH HJIHN opa-
BRI AJIeKTPOJABHIaTeJ b, B 3aBHCHMOCTH

ANHO3ABP

Yumea Xoquime

0T noJioKeHHs aan mojesau. Ilpu Bpamesnnn ajexT-
pOJBHraTens SKCHEHTPHK cosfaeT Bubpammo. Jlana,
BUGpMpYH, HauHHAET NepeMelaThCsa B CTOPDOHY HaH-
MeHBIIero CONpoOTHBAEHHA, YBJIeKasa 3a coboil BCio
mozens. Yrobul Mojenb ABHIaJlachk TOJNBKO BIepen,
HA CTYIHEe KaMJA0# Jamsl MMeeTcs YCTPOUCTBO, KO-
TOpPOe MO3BONAET el ABHTATHCH BIEPe] ¢ MEHBLIITAM
CONPOTHBJACHHEeM, 4YeM Hasaj, BJIE€BO HJH BIPABO
(puc. 3). Buepen nana ABHXXKeTCHA A0 TeX MOp, NOKA
llepeKIanwHEa, COeAHHANMan obe Ianel, JOCTUTHYR
ONpe/eIeHHOrO NONOMKEHUsA, He KOCHeTCH [epeKJTio-
yarens. OH OTKAKYHT BJEKTPOABHIaTE]b OXHOMN
JIallbl B BEMIOYHT Apyroi. IToxoaka npu Takom yer-
poiicTBe HANIOMHHAET MeJBeXKbIO.

Korerpyknus mogenn n0BoabHO npocra, couep-
KUT Majioe KOJIHYeCTBO Aeraseil u He TpeGyeT BBICO-
Koii TounocTH meroroniacnna. M eme ogno LIpEenMYy-
INECTBO — Aaxe IIPH HCOOJIb30BAHHH BHICOK00OODOT-
HBIX JABHraTejeil gerxo 6e3 peAyKTopoB mobuTLCA
HECNeNTHbIX ABMMKeHW JHHO3aBPa, YTO U Tpebyercs.

Kakymo poas B ABHIKEHHWH AWHO3ABpa Mrpaer
xBoct? OxassiBaercs, oueHsb BaxkHyw0. Jleso B ToM,
4TO, €CJIH Y Kopnyca MojenH He Oyzaer ¢dusmueckoro
KOHTAKTA C IUIOCKOCTBIO, OHA NOTEePSeT OPHUEeHTAIHIO
B IPOCTPAHCTBE, HOCKOJBbKY XBOCT BBINOJHAET BCE
¢dysxknun crabmansaTopa HAOPABJIEHHOrO ABHIKe-
HusA. Ecan KTo-TO cOMHEBaeTcs B 3TOM, MOKeT cae-
JIATh XBOCT ¥ CBO€H MOJEJH CheMHLIM U IIPOBEPHTH

aToT adperT.
Puc. 1. O6wnii Bug mogenn:

3 — nepexmoYaress;
4 — ceeTogMonabl;

5 — 610K NUTaHNA;
6 — BbiKIIOYaATENb.
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NMepexmovarens
Teneps 0 HEKOTOPHIX BAXKHBIX MeJOYAX. DJIEKT-
poasuraTenn ayuime noaobpars oguEakossie. Ipn
HOAKJIOYEHHH 3JeKTpoaBurareseif obpaTure BHHU-
MaHWe Ha moAkJoYeHHe miriocos. Ha npasoii sane
MOJIeJIH JeKTpoABHraTe/ b JOJIKeH BpalaTbCcs mno

YACOBOH CTpeJKe, 4 HA JIeBOH Jialle — NPOTHE. OK-
CHEeHTPHKH TOXe AOJKHBI OBITh OAHMHAKOBBIMH.

Yaen nuranmna n KOMMYTaUnMN:
1 — xouTesnep c Garapesmmn; 2 — Barapen NMUTaHWA;
3 — xopnyc; 4 — nepexmovyarens; 5 — ocs cmnosoro 6noka.

IMepexnouarens apurareneit moxbepure TAKUM,
yrobbl OH HaAeXHO cpabarsiBaJ OT JIENrKMX Kaca-
Huil. B npoTHBHOM cayuae nepexJIIovaTe b Jyvlie
cAaenaTh CaMOMY.

ITepex cOopkoit AMHO3ABPA MeTaJJIHYecKHe,
AJIOMMHHERbIe WK JaTYHHbIE JeTAJH HAYHCTHTE
a6pasusuoii Gymaroii o 6i1ecka, a 3areM IOKpPOi-
e GecrBeTHRIM JAKOM. A ecJIM Bama Mojaeab Oyaer
M3 CTAJbHBLIX jAeraeii, mocae abpasMmBHON YHCTKH
MOKHO 3aYepHHTH MX HA rasoBoil KOH(MOPKe.

Ilocse eHOpKH ONMpoOyitTe MOAeNh HA PalduTUCLU-
co6HOCTE ¥ TIPH HeoOXOAMMOCTH OTperyaupyire 1me-
pexnouenne asnextpogsurarenei. [Ipu Buje ceepxy
[1-o6pasnas ckoba, COeHHAIOMAA Janbl MOAEJIH,
JOJIKHA [I0BOpaYNBaThCA NpuMepHo Ha 90 rpagycos
(cM. cXxeMy KOMMYTAIIHH aJleKTpoABHraTese).

ITpu )xesaHNM HA roJOBe AHHO3ABPA MOXKHO yC-
TAHOBHUTE CBeTOAHOALI, HMHTHDPYIOIHE IJla3a aToro

ApeBHero ALcpa.
0. AHTOHOB
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%5) NOAWMNHUKMK

IMopmMnHEHUK — 3T0, NOXKANYH, CAMAHA PACIHPOCTPAHEHHAH JE€TAlb MAIIHH
H BCcexX MexaHuMamob. Bea Hero Hejalnexo yegerT aBTOI\thﬁHJIb. He B3JIETHT caMo-
J1eT, OCTAHOBHTCH BeJIOCHIE[, 3aMpPYVT 3aBOJACKHE CTAHKH H MAIIIHHLI, HEBO3-
MUzcna OyAeT padoTa KOHAHIIHOHEPA H JlaXke ABeph MKada-KyIe OTKPHITEL CTa-

fi6T IDOOAEMOE
i escasrernecs mo meex oRpOTOHCRUX S3LIKAX CJIOBO «[IOAIIHIHHK» HMEET

CHOC 3DY4AaNHe B LAOIRCAHTO. B cnonape R. JIATA HNOATIIHUHAKOM HaspiBacTCcHA

«TTONVITTKAS, HA KOTOPOH JIeXHT IIHI OCH HJIW Baja, TO ecTh onopa Aias OCH,
OTCIOla — <«MOJ IHII». B eBpONeHCKHX A3BIKAX 3TO CJIOBO BCErja HMeeT BTu-

poe 3HaA4YeHHe — ONOpa, NOAYIIKA. (Hanprmep, HTAAbLAHCKOE cuscinetto muam
aarauiickoe bearing.)

[MoAIHIHWKHA CKOJbMKEHNA PHMEHAINCHh B NPAAHJIbHLIX BepeTeHaxX H CBep-
JIAIBHBIX NpHcnocobnennax eme B I B. H.9. OxanM 13 n3obperareiedl NOANIHITHH-
Ka KaueHHA cumraior Jleonapo aa Burun, co3faBImero pucyHOK nandgsl no/mi-
HHMKA, OPHIHHAJIBHOCTh KOTOPO#H 3aKJII0YAIACH B 3aMeHe TPeHHs CKOJbKeHHA HA
3HAYHATEJhHO MEHbIIIee [0 BeJIHYHHE TPeHHe KaveHusn. MHOrue u3 yCcTpoHCTB,
npuaymasseix Jleorapao, kcratu, He paborann 661 63 NOAIHITHAKOB.

B XVII B. y:Ke cylecTBOBAJIA MEXaHH3MbI /1A OTKPLIBAHHA OrPOMHBIX ABe-
peil IBOPIOB C YePBAYHLIMH NepefadaMH H KOHHYeCKHMH MOAIHIHHKAMH.
B XVIII B. noABAJIHCH NOAMIMNHAKH A8 CTAHOYHOro mHcTpyMeHTta. Ilepshrit
NOAIIMIIHUK KAYEHHA M3 MEeTAJJIa HAXOAHJICHA B ONOpe BeTpAKa, NOCTPOEHHOIO
B 1780 r. B AHrJiMH, Baja KOTOPOro TOPIOM CTOfAJ HA CTAJBHOM IIAPHKE.

MaobperareseM NOAMMIHUKA KaueHHs aHrarvane cunraor Ouimnna Bora-
na, Kysnena us Yaabca, koTopeli B 1794 r. sanaTenToBasl KOHCTPYKIHIO KJIac-
CHYECKOro NOAIIMIHHKA.

ITo ApyruM AaHHBIM, OHAKO, CeapaTop NOAMMIEHKA 6bL1 H300peTeH eie
B cepeanne 1700-x rr. [I>xonom Xappucorom. B XIX B. sauanocs npuMeHeHHe
TexHOJOrHH abpaswBHON 00pabOTKH MAPHKOB AJd NOAIIHIHHKOB, UTO I03BO-
JIAJIO CKOHCTPYHMPOBATH NOAMIMIIHUK KOJIeca »KeJle3HOJOPOHOro BArOHA.

A B 1883 r. ®puapux Pumep CKOHCTPYHPOBAJ MAIIHHY 1A HUIH(GOBaAHHA
CTANBHBIX IIAPHKOB, YTO MOCIYYKHJIO OCHOBOM CO3JaHMA MMePBOil MPOMBIILIEH-
HOHl KOMMAHWW Nno nporasoacTBy noamunenkos FAG. B 1907 r. naxenep
CHEH Buarksmer HApHCOBaAJ 3CKH3 NOAIMIMNHHUKA KAYeHHA, 1A NPOU3BOACTBA
Kotoporo Ouiia ocHoBaHa KoMnanua SKF. Ceroaus ara KoMnasus sBisercs
KPYIHEeHIIHM OIPOH3BOANTEIeM NOAIIHIHAKOB B MHpe.

ITo npuHIHMNY paboTsl Bee NOAIIMNHEEKH NOAPa3AeadOTCA HA HECKOJIbKO TH-
[I0B: NOAMIMNHNAKA CKOJBXKEHHsH, KA4YeHHH, rHpaBinyecKue NOAMNNHHIKH,
NOAIIMIHAKH C Pa30BOi CMa3KOi M NOAIIMIHAKHE MarHuTHbIe. OAHAKO OCHOB-

HBIe THNOBI NOAMHANHAKOB — 3T0 NOAIIHNHHKH CKOJbXXeHHA H NOAIIHITHHKHA
KaeHna.

B noammMnHENKe CKOJbXXEeHHSA BaJl CKOJb3NUT HENOCPEeACTBEHHO MO0 OMOPHOM
NOBEPXHOCTH. Takne NOAINITHITHHKH MOTYT HMeTh ODHIHHIPHYECKYID, KOHHYecC-
KYI0O HJIH mAapoByio ¢hopMmy onopHo# nosepxHocTH. [loAmunEnK cKOMbKEHUA
COCTOMT M3 HAPYXXHOI0O M BHYTPeHHero koijen. Memxay KoJablaMM HAXOOHTCH
cMa3ka, KO'I'O"]JEH NO3BOJIAET BAJY BPAINIATHCHA C MAJIBIM COOPOTHBJIEHHUEM. Bes
CMa3KH TAKOM MOAITMITHWK BBIHJET U3 CTPOA OT NeperpeBa U HCTHpPaHHA pabo-
YHX NOBEPXHOCTEH, UTO ABJISETCHA ero OCHOBHBIM HejgocTaTkoM. HecmoTps Ha To,
4UTO NOAIIHIHHK CKOJILMKEeHHA He OYeHb AOJATOBeYeH, ero ImMHPOKOo OpHMEHAKT
B ABHTraTeJeCTPOCHHH — NOoAaBAIomIee OOJIbIIMHCTBO KOJIEHYATHIX BAJIOB JIBC
OIHMPalOTCA HA NOJIIHNHHKH CKOMbXKeHHA. [IoOAMHNENKA CKONbKEeHAA TAKKe
ABJIAIOTCH HEOTHEeMJIEMOH 4YaCThI0 MHOIMX KDYIHBIX M OTBETCTBEHHBIX arpera-
TOB, IIHPOKO NPHMEHAIOTCA B 3HEPreTHYeCKOM 000OpYI0BAHWH, MOIIHLIX HACO-
cax, KoMmpeccopax, 3JIeKTPOABHTaTeNAX. Manoe KoJIHYeCcTBO AeTaneil B TAKHX
NOAMNIMHAKAX obecniednBaeT GOIBIIYIO TOYHOCTh H3TOTOBJIEHASA, H MO3TOMY HX
UCIIONB3YIOT B ABHTATENIAX KECTKHX AHCKOB KOMILIOTEDOB, Ifle HY:KHa Hperu-
3HOHHAA TOYHOCTH NO3UIITHOHHPOBAHHUA CUYHTHLIBAOIIUX MNOJIOBOK.




. AHTOHOBA

IMoamHITHAK KAYEeHHSA COCTOHT H3 BHEIIHETO KOJIb-
Ia ¢ AOPOMKKOH KadYeHHH, MAPWKOB HIH POJIHMKOB,
cenaparopa i3 2 MOJIOBHHOK, H BHYTPEHHET0 KOJIbIA,
TaKKe C J0poyKKOoil KaueHns. CenapaTop yAep:KHuBa-
eT mapHKH Ha ONpeJeIeHHOM DACCTOSHHH APVT OT
apyra. Hororos/ieEne NOAIIMNHHKOE KAYEHHS B 34-
BOACKHX ycsoBuax 6bu1o Hadaro B 1883 r. B I'epma-
auu. ITo HApaBJIEHAIO IeHCTBAA HATDYSKH Das3IHtia-
OT NMOAIHMNOHHAKH: paJuaibHble, PaAHAILHO-YIOP-
HBle, YIIOPHO-PAAMAJLHEIS, YIIOPDHEE H IHHEHHLIe.

IITapMKONOAMMITHAKA OHOPAAHOTO PAAHATBHO-
ro THTIA MCIOJB3YVIOTCH TAM, I'ie AeHCTBYIOT OCeBhie
# paguaibEbie Harpyskn. OT npocTo ynopHELX noa-
IIHIHAKOB UX OTITWUAET BhRICOKAS cTeneHs OuicTpO-
XOAHOCTH NpH GONBIION YACTOTE BPAICHHS H HH-
TeHCHBHBIX Harpyskax. OfHopaaEsie paiuatbHbe
NOAIMIMMHEMKH HAXOAAT [MIHPOKOe NpEMEeHeHHEe B
CeJIbCKOX03AWCTBEHHBIX MAITHHAX, CTPOHTEILHOM
060opy10BAHNH, KOHBElePHBIX CHCTEMAX, TKANKHX
CTAHKAX, BeHTHUJIATOPaX, 4 TAKXe B YIAK0BOYHBIX
MamwuHAX ¥ 060pY/I0BAHHN IS DHINEeBOH TPOMBIII-
JIEHHOCTH.

PaamanbHBIEe IIAPHKOUOAIIHIHEEN HCOOAB3YIOT
B OBITOBOI TeXHHKE, 2JIEKTPOABHraTeasx, Heboab-
IIAX BHICOKOCKOPOCTHHIX PEAYKTOpax, B MeAHIIHH-
cKkoM 000pyAOBaHUM H JepeBoolpabaThiBarOmIHNX
CTAaHKAaXx.

K nocToMHCTBAM NOAIIMIIHMKOB KadYeHHA OTHO-
CATCHA MaJjble NOTEPH HA TPEHHE H He3HAYHTEIb-
vl Harpes. OHu He Tpebyior ocoboro BHUMAHHS
IpH SKCOJAYATAIIHH, HMCIOT DLICOKYIO CTCICHL B3a
uMo3ameHseMocTH. HelocTaTKH DOAIMMIHENKOB Ka-
YeHHS — YYBCTBHTEJBLHOCTH K yAapHmM H BHOpa-
IIMOHHBIM HArpy3KaM, OHH MaJIOHAJZEXHE! B BBICO-
KOCKOPOCTHBIX HPHBOAAX, IIYMAT nps Goasmmux
CKOpPOCTAX.

IIlapukn — camMas CI0KHAA B TEXHOJOTHYECKOM
cMmeicie gerasib. OHU IMIalKHe H COBEDINeHHO KPyr-
Jble. YTobsl 1o6uTHCA Takoil hopMul, HeobXoAHMO
cTporoe cobaieHne CI0XKHON0 TEXHOAOIHYeCcKoro
noponecca, oﬁecne'{unaxomero H3roToBRI€HHEe IapH-
KOB C TOYHOCTBIO 10 AECATHIX Aojei Mmuxposa. Kak
UX aenawoT?

CHauana U3 CTAJIBHOH TPOBOJIOKH HADPE3AKT 3aro-
TOBKH, KOTOpPEIE 3aTeM (QOPMHDYIOT — NOMEIaioT
MeXXJY ABYMSA JUCKOBEIMM MATDHIAME H o0xmHMAa-
OT, mocJie Yero OHH y>Xe CTAHOBATCH OOYTH INapH-
KaMH, TOJBKO ONOACAHHBIMH METANLITHYSCKHMH
obogkamu. Caeayonuil 9Tan NPOH3BOACTEA MADH-
KOB — 3TO BX rpybas abpasusHas ofpaforka B cne-
nHaJIbLHLIX OapafaHax, HANOJHEHHHMX abpasHBHBIMH
YMIICAMH, I'Zle IPOMCXOJUT CHATHe 0G0AKOB H HPO-
YHAX HEePOBHOCTEIl.

8aTeM 3aroTOBKH NONAJAIOT B CHENHAJbHBIE
CTAHKH, COCTOAIIME M3 JABYX IUIaHmaib, Mexay
KOTOPBIMH [0 AaBJI€HUEeM MHOTOKPATHO IPOKATHI-
BawoTca. IIpm aToMm oHM npHobGperaT HASAALHYIO
cheprueckyo popmy. Ilocne nporarkm mapukn
noABepraloTca TepMuyuecKkoil o6paborke — Harpe-
BY, 3aKAJIKEe M OTKHIY B CHEINHANBHBIX My(heIsHbIX
nedax, OpHAAOMAX MIAPDHKAM HeoOXOAMMYIO TBep-
Aocte. Jlanee mpoucxoaur mandoBra HIADHKOB,

‘

IpH KOTOPO# TOYHOCTH pasdMepa MAKCHMAJIbHO
npubausxaerca k HyxkHO#. H ToabKo mocae aroro
MAapHKW MOCTYNAIT HA NPOMBIBKY H KOHTPOJb.
Bor Tarkum o6pasoM Ha COBPEMEHHOM IIPOM3BO/ICTRE
H3rOTABJIMBAIOT 3TY BA*KHVIO JeTajlb HOAIINIIHUKA,
HecyTyio OTBeTCTBeHHOCTh 3a BCIO paboTy yaa.

A Kak e coOMpaloT IMAapPUKOBbIH HOAIIMIIHAK Ha
npoussoactee? 3ro omepanus, Tpebynmas BeICO-
KO TOYHOCTH.

Crauana MADHKH pasMelalT Ha [A0POXKKe
BHeIIHero KoJabna 6e3 3asopa. 3aTeM BCTABAAIOT
BHYTpPeHHee KoJablo. Yncao mapuKoB NPy MOHTA-
;e crporo orpasudeno. Ilpn oueHs GONBIIOM KO-
AWYecTBe IMAPHKOB MOHTa)X OyaeT HEBO3MOXEH,
aayke ecJlH KamercH, 4TOo OJA HHUX eCTh MeCcTO.
BryTpeHHee KOJbIO IPOCTO CTABUTCA HA CErMeHT
OKPYIKHOCTH, 06pa3oBaHHON MAPHKaMH. ITOT Cer-
MeHT He goJpkeH npessimats 180°. Jlasee mapuxku
PA3ABHTAIOTCH B COOTBETCTBHH C OTBEPCTHAMM 1IO-
aycenaparopa. 3areM obe yacTH cemaparopa, BCTa-
BHEB HX C IBYX CTOPOH, COeJIMHSAIOT CBAPKOM.

B zaBepmenme HECKOJLKO CJIOB O JIPYIUX BHAAX
goAmMNEAKOE. IIOAMANHAKH ¢ TA30BOH CMA3KOMH
NOAPAa3AeNA0T HA JBA THIA: ra30CTaTHYECKHe —
¢ BHEIIHHM HarHeTaHWeM JaBJeHHHA, U rasoqHHa-
MHYeCKHe — ¢ BHYTPEHHHM HarHeTaHueM jaBJie-
aua. Takue NOAIIHNMHWUKH HCIIOJB3VIOT B AJIEPHBIX
sHepreTHYecKux ycraHopkax. K ux miaiocam oTHO-
caTtca paborocnoco6HOCTE MPH SKCTPEeMAaJbHBIX
TeMnepaTrypax, AOJTOBeYHOCTh W HAaJeKHOCTh,
CTOHKOCTE OpOTHE PaAaIHAIIHOHHOINO H3JYUYeHHH,
HH3KHH ypoBeHb mIyMa M BuOpanuu. MHHyCB —
NOAMIMIHEUKH 3TOro THna TpedbyoT BBICOKOH TOY-
HOCcTH oOGpaboTku, a anA ux paborsl HeoOXoaHM
HCTOYHHMK rasa NOBBIMIEHHOrO AaBJIeHNA.

I'mapasamYecKHue MOAIIMNHAKH — 3TO MOALIMII-
HHKH, B KOTODPBIX HENOCPEJCTBEeHHYIO HATPY3KY OT
BaJIA BOCIPHHHMAET TOHKHI caoil kuaxkoctu. Ta-
KHe NOAIMHNHAKY NPUMEHSIOT B HLINGOBAIBHBIX
CTAHKAaX, Hacocax, B BEHTHJATOpPAaX IJdA oXJiaxKae-
HHUA NOpPOIeccOpoB KoMmnbioTepa. I'mapocmasky
NPHUMEHAOT A8 NOAIINIHUKOB U3 IJIacTMace, mMa-
TePHAJOB HA APeBeCcHOH ocHOBe M pesuHEkl. [JocTo-
MHCTBAMH HX SBJIAKITCA MAaJblili KoahduIHeHT
TPeHHSA, MAJIas yieabHas Macca, BRICOKAsS HAIex-
HOCTH B HeboabIIas CTOMMOCTS.

MarsuTHBIH DOAIIHIHUK HMEeT B CBOeH OCHOBE
NPUHIHAN MArHATHON neBuTanuu. OCHOBHBIM IPO-
H3BOAMMBIM CETOJHSA BHUAOM MATHMTHBIX MOAIIMII-
HHKOB sBIAeTCHA ﬂRT‘HBBHﬁ MATHHTHBIH OoaIIMII-
HuK (AMII). B Takux DOANIMIHUKAX BpaIIafoIHii-
cd BaJ NOJBeNIeH B MOIHOM MATHUTHOM II0JIe.
CHcreMa AaTYMKOB HOCTOSHHO OTCJIEKHBAET ero
MOJIOKeHHe W MoAaeT CHTHAJLI HA MArHUTHI CTATO-
pa, KOPPEeKTHDPYA CHIY NPHTAMKEHHA ¢ TOH HIH
HHOM CTOPOHSI.

Heocnopumoe nmpemMyImecTBO MATHHTHBIX ITOJ-
IMHITHHKOB — IIOJIHOE OTCYTCTBHE TPYLIHXCH [IOBEp-
XHOCTel, H3HOCAa M TpeHHs. B Hacrosmee Bpems
AKTHBHBIe MAHHTHEIE NMOAIMMIIHHUKHA OpHMEeHAT
B He(rrenepepabaTeIBaOIIell IPOMBINIIJIEHHOCTH, JIa-
3€PHBIX CHCTEMAX H ONTHKE BBICOKOH TOYHOCTH.




. BMECTE C APY3bAMW

eTaIIAA MOJieJb, KOTOPYIO MBI NIpeiaraeM
HCOBLITaTh, IOX0XKAa Ha BepPTOJeT, HO 3TO He
BepTOJIeT — MOCJie BajleTa, KOrja NnoJHOCTHIO
PACKPYTHTCH PESHHOMOTOP, MOAC/Ib IPOAOJI-
JKaeT IoJeT 10 HHEePIHH B IJIAHUPYIOIIeM
perxuMe, B pesKMMe aBTOPOTallHH, KaK aBTo-
JKHpP, HO H aBTOXKHDOM ee Ha3BaTh HeJAb3s,
TAK KAK ABTOXKHDP OObIYHO HMEeT TOJKAalo-
il 6o Tarymmit BuET. Hensssa annapar
HA3BATH H BHHTOKDBLLJIOM, H KOHBEpPTOILIA-
HOM, TAK KaK y Hero Her Kpsuibes. Camone-
TOM €ro TOMe He HA30Relllk, TAK KAK OT cAa-
MoJIeTa y Hero Toiabko crabmimaarop. [oaro-
My # ¥ HA3BAJ 2TOT ANMNAPAT BHHTOILIAHOM.

O6muit B/l BHUHTOIJIAHA NOKA3aH Ha PH-
cyake 1. OH mMeeT ABa HeCYIIHX BHHTa
H [BA PE3MHOMOTOpPa B TPYOYATHIX KOPIY-
cax, yCTAHOBJEHHLIX Ha CHJIOBOM mnoneped-
Hoii TpaBepce. @diozendAxK BHHTONJIAHA
naockuii, KOWTYDHKIN, cDOKY WMeeT aJ-
JIMTICONAHYIO (hopMy, B epeJHel JacTH ero
HaxXoAUTCA GannacTHBIi oTceK. XBOCTOBOE
onepeHHe ¢ 3aKpPeIUIeHHBLIM CBEPXY CTpeso-
BHAHBIM cTa6MIN3aTOPOM YCTAHOBJIEHO HA
XBOCTOBOI 6ajyKe, BHINOJAHEHHOM H3 ABYX
peexk. Illaccu TpexkonecHoe — JBa Kojeca
o KpasM Hecyllleil TpaBepchl, a TpeTbe —
onmopHoOe.

Ha pucyske 4 nokasaH BHJ BHHTONJIAHA
cBepXy, Ha PHCYHKe 5 — BHJA cbory, Ha
pHCYHKe T — BHJ cIepeaH. Prosensas BhI-
nuneH u3 aneps TommmuOR 3 Mm. Jlse
6oKOBbIE IEYKH M3 TaKoil xe daneps! 06-
pasyior 6a1IacTHBIA OTCEK, B KOTOpBIA 3a-
CHITIAIOT CBHHIOBYIO Ap0o0b AIA peryjiupos-
KM YyeTOWIWRBOCTH MOJAEJIH.

[IleuyKkH CKJIEeHhI C OCHOBHOI IIACTHHOMK
(drosenaxa Kieem «CynepmomenTs. XBOC-
TOBBIe GaJIKH — COCHOBBIE PeHKH CeueHH-
em 8x3 mu. Tpasepca, Hecylas pe3HHOMO-
TOpHI H MIACCH, — COCHOBasA peiika ce4eHH-
em 10x6 mm. OHa yKpenJjeHa BCTABKAMH
TpeyronbHoil opmei. HepBiopsl crabuin-
3aTopa M3roToBJeHbl H3 6aab3bl (puc. 6).
Kuap B crad0iansarup vonacennt KanbROI;

mocjie MPOCYMKH KJes OOMBKY ONPhIC-
KATh BOJIOH H3 IyJbBepH3aTopa, AaTh Npo-
COXHYTH Ha conHIe (o6mHBKa OpH 3TOM
HATATHBAETCH) U 3aTeéM NOKPLITH Npo3pai-
HBIM JIAKOM.

Kb BcTaBAAeTCA MEKAY pelikaMH XBO-
CTOBOII 0a/JKH M 3aKpeILIfeTca KjeeM, 3a-

p—————— S A obhouy ~TANOH

BLUIMTOINAAT

¢ nocaeayiomei mpoMaskoii kneem ceepxy. Crabu-
AM3ATOP HaJeBaeTcA Llesibio, oOpasoBaHHOM 6/1H3-
JexanuMH NeHTPAaTbLHLIMHA HepBIODAMH, HA BepX-
oKW "IacTk KHAJAA H elcpennnmu T HAM KIIeeM
«CynepMoMeHT».

KoHCTpyKIHS CTOMKH MIACCH IOKA3aHA Ha PH-
cynke 8. Croiika BunmIeHa u3 aHepsl TOMIHHOM
3 mm. N8 OCHOBHBIX KOJIeC IIACCH HCIOJb30BAHBI
KoJileca OT JeTCKHX HMrpylleK; MOXXHO HCIO0Jb30-
BaTh H ANCKH H3 daHEepHl.

Kopnyca peamHOMOTOPOB M3rOTOBJIEHBI H3 BaT-
MAaHA — TPH CJOA HYXXHO NPOKJEHTh MEXAY CO-
Goit. B HEMyKHeH 4HAacTH NHJIHHAPOB BhIpe3aloTcs
NPAMOYTOJbHBIE OTBEPCTHA 1A NMPOXOAa HecyIen
Tpasepchl. JKryr peamHOMOTOpA NENJAIOT 3a Tpa-
Bepcy, Beipe3aaB B Hell Heboublloe NOJYKpPyriaoe
yraybJeHEne 0oj KOPIYCOM MOTOpa, YTOOBI JKI'YT He
cmemasca npu pabore. IlpaMoyroibHbIE OTBEpP-
CTHA JJIA TpaBepchl B IHJIHHADE MMEIT PasHylo
rAYOHHEY, 9T0 He0GX0AUMO, YTOOB! IMIKNHAPE! ObLIH
clerka HAKJIOHEHB!, KAK Ha PHCYHKe 7.

I[uaMEAPEl HACAXKHBAIOT HA Tpasepcy nocJje yc-
TAHOBKH HA MECTO Pe3HHOMOTOPOB (IIPOKJIEHBATH
HX He CJeAyeT, MOXeT NOHANOOHTHCH AOCTVII K pe-
auHOMOTOpaM). B KauecTBe pe3HHOMOTOPA MCHOJIb-
30BAH JKI'YT OT ABHAINMOHHBIX Pe3HHOMOTOPHBIX
moneseii. JlonacTH BHHTA H3rOTOBJEHBI H3 TPeX-
caoitHO# harepsl ToamuHEOH 1 MM. JlonacTu MOX-
HO c/leJIaTh H3 6anb3bl, JHIBLI HJIH COCHBI (TO/LuM-
ga miactTue 1 MM — pue. 11). LleaTpanssas Kpe-
cropmHa BuHTA (pHe. 9) H3roTOBJIEHA U3 COCHBI HJIH
daneps TOJNIIHHON 4 MM. B 60KOBBIX OTPOCTKAaX
NpONHJIeHbl HAKJOHHLIE Na3hbl (1 mM), B KOTOpBIE
HA KJEK BeTaBasiorcs jgonacti. CBepxy KOMJIH
JronacTeii AOTOJTHATEALHO OOMATHIBAIOTCA MO OTPO-
CTKaM KPECTOBHHBI OJIHHM CJIO€M HHTOK H MpoKJe-
usatored (puc. 10).

B pepxHeii 9acTi TPyOKH HMeeTCH ¢aamen, B KO-
TOpBIi YIIHpaeTcd NeHTpalbHad KpecTOBHHA BHHTA
(puc. 10). B BepXHeil 4acTH BHHTA YCTAHOBJICH KOK
u3 cocHsl (ger. 1), CKBO3b KOTOPBIH NPOXOAHT OCh
guHTa 2. B KOKe yCcTaHOBJIEHA OPYXKHHA 12 u yK-
peILieHs! ABa JKeJe3HbIX MTHPTA, 13 u 14. dpyrue
KOHIBI ITH(TOB BXOAAT B Na3kl B HeHTpajIbHON
xpocronune 3. TIpw cKPYUYEHHOM JKIYTE pe3nHOMO-
topa (puc.12) ero HaTAMKeHHE CXKHMAET NPYXHUHY,
3aCTABIAA KOK CIENHThCSA ¢ KPeCTOBHHOM mTHPTa-
mu. ITocae TOro KaK pesMHOMOTOpP PacKpyTHTCA,
Mojens BaneTHT (puc. 13), HaTAMKEHHE JKTyTa OC-
nabmer, npy:xuna 12 oTBe/ieT KOK BBepX, a mTH(-
7ot 13 1 14 BIIAYT U3 CBOMX I1a30B, MO3BOJIMB TEM
caMbIM BHHTY CBOOOJHO BpaliaThbCA MOA HAIOpOM
BCTDEYHOr0 BO3AYIIHOIO MOTOKA.
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JIOK HMHIHKAIHH. 3a OCHOBY
BO3bMEM IHHAMHYECKYIO WHIH-
KAIIMIO M3 HPeAbIAYyIHX CTaTei.
Eeonm moMumTe, MR HAVUW THCK
BBIBOJHTEL ITHGPPLI HA HECKOJIBKO
pEauKaropos. Tenepb 3ajaka
BHIBECTH JBY3HAUHOE YHCJIO (7e-
CATKHM ¥ eIMHMIILI FPAJyCcoB) Ha
aBa HEAWKatopa. Yrober aTO
caenartb, pasbeiiTe 4MCIO Ha
paspsaasl ¥ BhIBEMTE 3HAYEHUSA
Ha wHIUKaTOpel. Kpome TOro,
ecJH YHCJIO0 OTpHIaTeIbHOe,
HYKHO He 3a0BITh BKJIIOYATH HA
HHAMKATOPE 3HAK MHHYyCA. 9TO
OyaeM AesiaTh TakyKe € MNOMO-
[IBIO MATEMATHYEeCKHX (opMy.I.

Hanpumep, Arduino name-
puna 27 rpaaycoe. 3HAYMT, HA NTPABLIA WH-
IMKATOP HAJ0 BHIBECTH 3HAUEHHE eJHMHHIL
7, Ha JIeBBIll — 3HAYeHHWe JecATKOB 2. Ham
BCe MOHATHO, HO KAaK 3T0 OO0BACHHUTH
Arduino? ITpome mocyHTaTh 3HAYEHHE Jle-
caTkoB (o6o3raunm [1). Crauana pasaennm
remneparypy Ha 10, 27/10=2,7 (uenas
yacTh KaK pas OyjaeT COOTBETCTBOBATH KO-
JIAYECTBY JeCATKOB), Tenepb OCTANO0Ch OT-
6pocuTh ApOoOHYIO YACTb. ITO MOXKHO CcAe-
JIATH KOMAHJOM int, 3Ta KOMaHaa upeobpa-
3yer apo0HOe YHMCJIO B Hej10e, MPOCTO OT-
6paceiBas ApobHYIO YacTh. Popmyna Ans
HAXOXKACHNA 3HAUEHUS JECATKOB AnA Ar-
duino 6yaer BerasgeTs caeayommum obpa-

som: [I=int(27/10). Tenepsr exuHHALBI
(o6o3naunm E). C HMMH HECKOJBKO
cJI03KHee — IpH JeJIeHWH BO3MOXKEH
ocraTok. B Hamem cayuae 27-10=17,
17 6oapme 10, BorumTaem eme pas,
17-10=7, 7 mespme 10, 3nauunT, 3TO
u ecTh ocraTok. [lia Arduino aro 6y-
JleT BHIIVIAAETH IPMMEepPHO Tak (mpumep
HA ANTOPATMHYECKOM fA3BIKE):

E=27

HOBTOPATH LUK, moka E>9

E=E-10

KOHeIl IHKJIa

B arom (parMenTe Koja CTPOK# 2, 3
# 4 6yAyT NOBTOPATHCA HYHHOE KOJH-
yecTBO pa3, NoKa MBI He MNOJYy4YHM
HY>KHBIH HAM OCTATOK, HE3aBHCHMO OT
HAYAJILHOrO 3HAYeHUs. B 1aHHOM CIy-
qae mocse BhIMoaHeHus aroro anropurma E Gyaer
paBHO 7. BOT MBI B NOJy4nIu 3HAYEHNE NECATKOB
I1 n 3uavenue eaunui E. BoisecTn X Ha HHANKA-
TOp — Ae0 TeXHHKH.

Bnoku ynpasBlieHHs HarpeBaTejleM H OoXJiaguTe-
neM y Hac uaenTHyHbie. ITo komanze Arduino onn
6yAYT BRJIOUYATE HIH BBIKJIIOUATHE HArpeBaTeb H
oxsaauTens. Onpeaeanum, 9To y Hac GygeT BHINOJ-
HATH POJb HarpesaTens M oxiaagmrens. Jlnsa Ha-
rAAAHOCTH mpeaaaramn HCNOJIBL30BATH BEHTHJIIATOD
OT KOMIBIOTCPA H JaMNy HAKATHBAHUSA HA 12 B,
He OUYeHb MOIIHVIO. BeHTHJAATOD MHE A0CTaJCA OT
BRIIIEANIEro U3 cTposd 6JI0Ka NHTAHWA KOMIBIOTE-
pa. Jlamny 3a 3 pyGas KynuJ B aBTO3anvacrix,
caMy1o MaJIOMOIIHYIO (cM. GOTO).

Ioacemas apobe B 6a1nacTHBIN HOCOBOH OTCEK,
nobeiirech, 4To0bl HEHTP TAKECTH HAXOAHJICH IIe-
pea AMHHeH PesHHOMOTOpa NpUMepHO Ha 31 MM
(puec. 5). Caerxka moaHAB HOC anmapara, JauTe
BHHTAM MAKCHMAJIBHO PACKPYTHTHCSH, NOCJIE Yero
PHIBKOM 3allyCTHTE ero HaBcTpedy BeTpy. Hame-
HAA KoaugecTBo bannacra, gobelTech YCTONYHBO-
ro NJIAHAPOBAHHSA.

IIpm HAKPYTKe Pe3HHOBLIX JKI'YTOB CJIEAVeT I10-
MHHTDH, 9TO BHHTHI JAOJIXKHBI BpamaTbCH B pa3Hbie
CTOPOHBI, HABCTPeuy ApyT Apyry. Koanuecrso Ha-
KPYYHBaeMBIX 060pOTOB B 060HX pPe3aMHOMOTOpax
nogxzxno 6BITE OIMHAKOBEIM.

OJieJIb B HavaJe noJiera HaKJIOHAeT
BEJAYMHA NOABEMHON CHJIBI Boapac'raelfrc,)cc};(?;gcn-re;:
YBEJIMYHBAETCH, ¥ MOJENh BRIDABHUBAETCS,

B. PYBLIOB
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JIEBUWA COBETYET

'CE'T“"" MOMHO...

OxasuBaeTcs, YAAIHTE CO CTEKJIA 3ACTHIBIUMI CHIAMKATHEIN Kjeil He-
BeposTHO caoxHOo. [Ipofosarn cockabauBaTh pesakaMy M3 JEerHpoBaH-
HEIX CTATSH, KAel CHUMASTCS, HO HA CTOKTR OCTATOTCS TIADATTWHEL.

H Bce e ecTs cnocod CHATH 3aCTHIBIIMI CHIIHKATHBIA KJIeH CO CTeKJa.

Kanuure Ha sacTRBIINI K€l KAIUTIO COIMPTA MM OAEKOJIOHA M IOJ0-
sxrare. Kaedi B aroM MecTe, Harpesasch, pasmardaercsa. Teneps camoe
BpeMs ero COCKOOANTE KaKoi-Eubyasr HesaKasleHHOH xeneanakoil. Koneu-
HO, MOXHO H OOBIYHEIM HOMKOM, HO He CHJIbHO HaxkuMasi. Hanomuuaem,
YTO AEAaTsh 3T0 HY:XHO, cofamojas Bce Mephl IPeA0CTOPOKHOCTH.
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B paGouem ycTpoiicTBe Harpyska Oyaer nuTaTh-
ca or ceru 220 B. Jlna sopmansHO# paboTsl 06-
mui nposox Arduino goasken OGbITH COeIHHEH C
obmum nmposogoM 6i0Ka yOpaBieHHS HATDY3KOM.
Ecnm B pesyabrare npoboa kakoro-Eubyas ane-
MEHTA HJIH KOPOTKOr0O 3aMbIKAaHHMA HalpsiXXeHHe
220 B payxe Ha MHKPOCEKYHAY NONajeT Ha BHIXOA
Arduino, To npugercs aenats HOBy0 Arduino.
Kpome Toro, ecam gae Mbl ciejlaeM Bce IPDABHJIb-
HO, Aeranu BeibepeM cBepxHajexHble H Oyaem
OYeHb AKKYPATHBI, caMa HACTpoOiiKa Bce paBHO Oy-
JeT OMacHBIM npoieccoM. [JA NpeAoTBpalleHnA
ONAaCHBIX CHTYANMN # NMpejjaraip HMCIO0Jb30BaTh
onTHyeckoe ynpapieHne. OHO COCTOMT M3 ABYX
yacTeil — MCTOYHHKA CBETA W CBETOYYBCTBHTEJIb-
HOro anemenTa (cMm. puc.).

MesKAy HAMH CYIIECTBYET TOJbKO ONTHYeCKas
CBASH, aJIeKTpH4YecKoil cBa3n HeTr. HeTounuky cBe-
Ta 5 B BnoaHe gocrarouHo. CBETOYYBCTBHTEIbHBIHA
AJIEMEHT HMMeeT O4Y€Hb BEICOKO€ CONpPOTHBJEHHEe,
a Korja Ha Hero nomnajaeTr CBeT, CONPOTHBJIEHHE
pe3ko ymMeHbIlIaeTcH; aTo CBOMCTBO H HCIOJABL3YIOT
ansa ynpasneEnsa. Cam no cebe cCBeTOYYBCTBHTEIb-
HbI 271eMeHT GOJMBIIOH TOK NMPONYCTHTEL HE MOXKEeT,
K HeMy moakJo4aloT 6oJiee MOIIHOE KJIHOYEBOE yC-
TPOHCTBO, & OHO, B CBOIO O4Yepeab, KOMMYTHpYeT
nens ¢ MOIHON Harpyskoii. Ecsm B nenn ynpasie-
aua npousoiifier c6oil, B pesyabTaTe KOTOPOTO BhI-
COKOe HanpAMKeHHe noﬁne‘r A0 CBETOYYBCTBHTEJb-
HOT'O 2JIeMeHTa, TO Ha HeM OHO H OCTAHOBHTCH, a4 B
nen# Arduino oHO He nmonajuer.

BuIBAIOT TOTOBBIE ONTHYECKHe ycTpoHcTBa —
onTpoHsl. MOXHO ONTPOH M3TOTOBHTH CAMOCTOA-
TenbHO. B KadecTBe HCTOYHHKA CBeTa 4allle HC-
NOAb3YIOT CBETOAHOJA, & CBETOYYBCTBHTEJIbHBIM
aneMmernToM MoxkeT OuiTh hoTopeancTop, dhoToaHOn

HaH POTOTPAH3HCTOP.
B GOnBIMIMHCTBE TAKHX 3JIEMEHTOB HMeeT 3Have-

HHe NOJAPHOCTH BKIIOUEHHS (CM. cxemy). ¥ MeHsH

JIEBLUA COBETYET

M#A H CHJBI.

B HAJMYHH OKA3aJIOCh ONTHYECKOE YCTPOMCTBO
4n33, aT0 cBeTOAHOA C (POTOTPAH3UCTOPOM B OXHOM
Kopryce, H3 caMbix Hegoporux cepuii. MoxkHo on-
TPOH «J0OBITE® B CTAPOH MIADHKOBOH MEIIIKE
(o6BIYHO HX TAM He MeHee /IBYX) MM CAeJIATh ca-
MOCTOATEJBHO.

OnTpoH HAAO NOMECTHTH B HeIpO3pauHbLIM KOp-
nyc, uHadve ja000i cBeT OyJeT «IOMOraTh» HaAM yII-

paBJATH HATPY3KOM.

K Arduino 610k ynpasieHHA MOIIHOH Harpys-
KOil mogK/IIouaeTcs, KaKk oberaHbIi cBeroanoa. nsa
VIOPaBJEHHUA BEHTHAHTOPOM H JaMIOOR A MOCTaBHJI
MOIIHBI noaesoii Tparauctop N-tuna. B sasucu-
MOCTH OT ONTHYECKOro yCTpoicTBa AJA YeTKOro
cpabaremBarus R1, R2 u R3 npuaerca KOppeKTH-
poBaTh. IlongpHOCTE BKIIOUEHHS KOMIBIOTEPHBIX
BEHTHJIATOPOB HMeeT 3HauYeHHe.

Bagaua Gi10Ka ONOBEIEeHMA — COODIIHUTL HAM
0 HeEBO3MOXHOCTH ABTOMATHKH BBINOJHHTL CBOKO
sagauy. [IpmuamEs MoryT 6siTs pasasle. Kro-To or-
KpbU1 ¥ 3a6bL1 3aKpHITH ABephb. TeMnepaTypa Hava-
Jia maaaTh, BKANOYHJICA NOJOrpes. I[Be‘pb He 3aK-
PLLIH, H TeMOepaTypa Jajblie NpPoAoJIKaeT omyc-
KATbCHA. DJIeKTPOHHOE YCTPOMCTBO NPOBEPHAET, 9TO
NoAorpeB BKJOYEH, HO TeMuepaTtypa nagaet. OHO
JIOJIFKHO OMOBECTHTH Hac 06 arom. MoxkHO oboiTHCh
CBeTOAHONOM C HAANMHCHLI «+BHHMAHHE», HO MbI MO-
seM ero He 3aMeTHTh. 3HAYHT, HYXKHO A00aBHTH
elle ¥ 3ByK. BoT 2TOT BapHaHT A U NpejaJjarai pac-
CMOTpPeTE.

B Hameil Mojies I NpeUIaraip CHCTeMYy omnoBele-
HHS NOCTPOMTH HA MOKAPHOH CHPeHe HJIH aBTOCHT-
HAJM3AINHA. ITH YCTPOMCTBA NOTPeOAAI0T HEMHOTO
TOKA B MMEIOT Pa3Hyio MomHocTe. [logkimounm ero
yepe3 Takoil ke GJOK, KaK M AJA yOpasBJeHH:A
MomHo# Harpyskoii. [lonapHOCTs BKAYEHHA CH-
peHbl HMeeT 3HaYeHHe.

B. XONocCToB
( ITpodoaxcerue caedyem)

HE CBEPAO, A... LIAKGA

YacTo OIpHXOAHTCA CHEMATH (PACKH C OCTPHIX KPOMOK IIPpOCBEpJIeH-
HEIX oTBepceTHii. Bee 2170 06BIYHO AenaeTcs Apesibio — CMEeHHJ CBep-
JI0 HA Apyroe, 60JabIIero AnaMerpa, BKJIKYHI Apejb H JOTPOHYJICH A0
rpomrn. Cexynaga — nu dackxa caara.

Ho GmiBaeT B Tak: Korja JAHaMeTp HNPOCBEePJEeHHOTO OTBEpPCTHSA
CAMIIKOM BeJHK, AJfA CHATHA (ackm TpebyeTrcs Takoe OrpoMHOe
CcBEpJI0, KOTOPOe He BXOAMT B NaTPOH Apenn. B rakux cayvaax dac-
Ky CHHMaloT Bpy4Hyo. Ho ecqim BMecTO cBepsia NPHMEHUTE OOBIYHYIO
cranbHy0 manby, kak naobparkeHo HA pHCYHKe, TO COKOHOMHTE Bpe-



OJIOBOJIOMKA COCTOHT M3 CHEIHATLHOrO Habopa s3AeMeHTOB reKcaMuHO B Kopobouku. UTo Takoe rek-
CaMHHO, HAIIM NOCTOAHHLIE THTATEAN 3HaXNT no nybanxanuaM B NeNe 5 u 8 sa 2012 r. Iloansiit Ha-
60p reKkCaMHMHO COCTOHT H3 35 aAeMeHTOB, HO Ais 9TOH roOJOBOJIOMKH BaM norpebyercsa Bcero 9 aje-
MEHTOB, TOKA3AHHBIX Ha pHcyHKe 1.

H3roToBEM Takke KOpoGOYKY ¢ GOPTHKAME; BHYTDEHHHMI ee pasMep JOJKeH cocTaBaaTh 6x9 ean-
HHUN (3a eHHUIY NPHHATA CTOPOHA EANHHYHOIO KBAaJADATA JJ€MEHTOB).

YI0XHM BCe JIeMEHTH B KOPOBOYKY, Kax MOKas3aHO Ha PHCYHKe 2.

Yem yHuKanen uMeHHO sToT Habop saemenTos? [leso B TOM, Y4TO OH MO3BOJAAET COOPATH DHUIYDHI,
nofoGuse caMuM siemenTam. Hanpusep, Ha prcyske 2 daxTiueckn cobpaH MPAMOYroIbHMK, 105006-
HEIH 37eMeHTy 7.

Bou1o2kum 9/1eMEHTH B3 KOPOGOYKHE Ha CTOA H, HCIOAB3VSA BECh Habop, nocrpoum durypy, nogob-
HYI0 aseMeHTy 6. Pemenne npusegeso 2a pucysake 3.

Puc. 1
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PYYKA K PAMKE?

Tor, 70 npoGoBas NOKPHTH PaMKY AJIA (POTO JAKOM HMJIH KpackKoii,
3HAET, 9TO 9Ta paboTa TOABLKO HA NEPBHI B3IJAJ KAXKETCHA IPOCTO.
Heao B Tom, 9T0 paMKy, 0cOBEHHO MAJEHBKYIO, IPH NOKPAaCKe IPHUXO0-
AHTCE DOCTOAHHO AEPIKATE B PYKax, HOBOPa4YMBATh B PA3HbIE CTOPOHHI,
ocnobomiaan MeCTO 1A NOKPHTHA NOJ uaabuamMM, l1€pexXBaThIBATH, MTAY-
Kas Damzbihl.

HorparsTe MHHYTY, 4TOOB NPHKDENHTH K obpaTHO# CTOpPOHE paMKMn
PECSEY, KaK NOKA3aHO HA DHCYHKE, H Bbl He TOJLKO H30eKuTe HeIpHAT-
nocmi. HO H COKOHOMHWTE B KOHEYHOM HTOIe BpeMsda.

[pexpenuTs NIAHOYKY MOXHO JIOOKIM H3BECTHLIM BAM criocoboM, HO
[TpOome = Jerde BCero — ABYXCTOPOHHNM cKoT4eM. Jlepika paMKy 3a aTy
BPEMEHEYI0 DYVIKY, Bbl 34 NATH MHHYT BHIOOIHHTE BCIO paboty, a pyknu
OCTAHYTCE YHCTHIMH.
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