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BBeaeHue

Manunynstop ans nepenadn a30yku Mop3e MHOT/Ia Ha3bIBAIOT TeaerpadHbIM
KIIFOUOM — 3TO 0000matouii TepMUH IJid JIF0OOro YCTpPOWCTBA, MCHOJIb3YEMOIO B
OCHOBHOM [UIsl Tiepenadyu TenerpadHoi a30yku. ABTomMarnyeckue TenerpadHbie
KJIIOYM MOXXHO pa3/ielMTh Ha JIBE COCTABJSIOLIUE: MAHHUIIYJIATOP M CaMa CXeMa
3JIEKTPOHHOTO KJtoua. B cBoell paboTe Mbl pEMIM CO3/1aTh COBPEMEHHBIN
MaHUIYJIATOp Ui yIOOHOM M KaueCcTBEHHOW mepenadn a30yku Mop3e yesnoBedeckon
PYKOH.

B HacTosimiee BpeMs BC€ MPOMBIIIICHHO BBIIYCKAaEMbIE TpPaHCUBEPHI
(pamuOCTaHIIM) YXKE COJIEPKAT BCTPOEHHYIO CXEMY JJIEKTPOHHOTO KJIKOuad, TaK YTO
Uil mepenadnd a30yku Mop3e pykoil K HUM JIOCTATOYHO JIMINb TOJKIIOYHTH
NOAXOJAIMNA MaHUOYJIATOP (KOTOPBIA KaK MpaBUIIO, HE BXOJUT B CTaHIAPTHBIN
KOMILJIEKT TTOCTaBKH ).

Iles1b IpoekTa

Pa3paboTtaTh CEHCOpHBIA MaHUMNYJATOP, coyeTaroluid B cebe yao0cTBO
UCIIOJIb30BaHUS U HEAOPOTYIO CTOMMOCTb.

HUpaes npoekra

CeHCOpHBINi MaHUIYJSITOP MOXHO CKOHCTPYMpPOBATh HCHONB3YSd 3hdeKT
AIEKTPUUYECKON MPOBOJUMOCTH YEJIOBEYECKOT0 Tea.

3aja4yM NpoeKTa

e IlpousBectr 0030p CyIIECTBYIOIIMX THUIOB TelerpadHbIX KIIOYEH U BBISIBUTH
MPEUMYIIECTBA U HEJIOCTATKU KaXKJIOr0 THUIIA.

e [IpousBecTn wucCCiIeIOBaHUE CYHIECCTBYIOIIUX MPHUHIIMIOB pPabOThl CEHCOPHBIX
YCTPOWCTB.

e BriOpars Hanbosiee MOAXOANIUN MPUHIUIT pabOTHI Il MPUMEHEHUS B Hallen
paspaboTke.

e [IpousBecTy MOUCK CYNIECTBYIOIINX AHAJIOTOB U3rOTABIMBAEMOIO YCTPOMCTBA.

e CIHpoeKTHUPOBATh U U3TOTOBUTH CEHCOPHBIM MAHUMIYJISTOP, KOTOPBIM COYETAET B
cebe y100CTBO HCIOIB30BaHUS U HETOPOTYIO CTOUMOCTb.

e [lpousBectn pacuer 00IICH CTOMMOCTH ACTaleii 1 MaTeprUaIoB, HEOOXOIUMBIX JJIS
U3rOTOBJIEHUS OJJHOTO CEHCOPHOI'O MAHUITYJISITOPA.

e [IpousBecTu NpakKTUYECKUE UCTIBITAHUS YCTPOMCTBA.



00630p cylecTBYIOLIMX TUIIOB TesierpagHbIX KJIK4Yen

B Hacrosimee BpeMs CyIIECTBYIOT CIICAYIONIME THIBI TelerpadHbIX KIOUYeH
1S iepeaadn a30yku Mopse:

MexaHuveckue KJIWOYU. beutn n300peTeHsl
caMble TIEPBBIE M CYUTAIOTCSA TPAAUIMOHHBIMHU.
MexaHuuecKuid  KIIOY  MPEeJCTaBlIsieT  co0oit
NOANPYKUHEHHOE KOPOMBICIIO, Kadaroleecs B
BEPTUKAIBHOM IUIOCKOCTH. Hakmmas Ha KoHen
KOPOMBICJIA, ONEPATOP 3aMbIKAET €IUHCTBEHHBIN
DIEKTPUYECKUN KOHTAKT. HarskeHne npyXuHbl U
XOJl KOpOMBIC/Ia (3a30p KOHTAaKTHOW TI'pYMIIbI)
pEryIupyroTcs.

IHonyaBTOMaTH4YECKHE MeXaHuYeCcKue
KJIWYM. B 3tux  kiIo4yax  KOpPOMBICIO
MaHUITYJISITOpAa KayaeTcsi B  T'OPU3OHTAIbHOM
IUIOCKOCTH B 00€ cTopoHbl. Haxknumast KopomsbICIio
BJIEBO, OMEPATOp BpyUHYIO popmupyet tupe. [Ipu
HaXaTUM BIPABO 3aMyCKAETCS MAasSTHUKOBBIM
MEXaHU3M, KOTOPbIH aBTOMAaTUYECKU (QOpMHUpYET
NOCJIEIOBATENBHOCTD TOYEK. CkopocThb
dbopmupoBaHus TOYEK peryiupyercs
NEPEMEILICHUEM Tpy3MKa Ha MasTHUKE. Takue K4, U3BECTHBI I0J Ha3BAaHHEM
«BUOpOIUIEKC (110 HAMMEHOBAHUIO NMEPBOM (PUPMBI, BHIITYCTUBIIEH UX HA PHIHOK).

ABTOMAaTHYeCKHe KJouu. Hx eme
HAa3bIBAIOT JJIEKTPOHHBIMU. OHU yIPaBISIIOTCS
IBYyMsi KOHTakTamu. [Ipu 3amMblkaHUU OJHOTO W3
HUX DOJIGKTPOHHas cxema (QopMHpyeT cepuro
TOYEK, MPHU 3aMbIKAHUU JPYTrOro - CEpHUI0 THUPE.
DJIEKTPOHHBIA KJIIOY TIO3BOJISIET PETYJIHUPOBATH
CKOpPOCTh (POPMHUPOBAHUS TOUCK M THUPE, a TaKKe
COOTHOIIIEHHE UIMTEIbHOCTH MOCBUIOK U may3. B
MoCJIeTHee BpeMsT PHOOPEd MOMYJISIPHOCTh TaK
Ha3bIBaeMble  «IMOMUYeckue»  Kirouyu. Eciam
OJIHOBPEMEHHO 3aMKHYTh 00a YyHOpaBISIOMIUX
KOHTAaKTa Takoro KiIw4ya, OH  HayMHaeT
bopMupOBaTh MOCIEAOBATEILHOCTh «TOUKA-TUPE-TOUKA-TUPE. . .».




Taoaunuma Nel. [IpenmyiecTBa U HEAOCTATKH TUIOB TeJerpagHbIX KIKO4Yel

Tunel kII09el

IIpenmymecTBa

HeaxocraTtku

Mexannueckne
KJIIOYU

1. OnepaTop caMOCTOATEIHLHO BPYUHYIO
dbopMHUpPYeT TOUKH U THUPE.

2. 3aMbIKaHHE KOHTAKTOB COMTPOBOXKIACTCS
TPOMKHUM CTYKOM.

3. OcHOBaHUE KIIFOYa HEOOXOIUMO
3a)MKCUPOBATh, YTOOBI OH HE TIePEBUTAIICS BO
BpeMsl IiepeIavuu.

4. HeoOxoauma peryarpoBKa 3a30pa MEXKTY
KOHTAKTOB.

5. IlogBM>KHBIE YacTHU KJIIOUa U3HAIIMBAIOTCS.

ITomyaBTo-
MaTU4YECKUE
MEXaHUYECKHE
KIIIOYH

Kirou cnocoben
aBTOMATHYECKH
¢dbopmupoBaTh
TOYKH

1. OnepaTop caMOCTOATENHEHO BPYUHYIO
dbopmupyer tupe.

2. 3aMbIKaHHE KOHTAKTOB COMTPOBOXKIACTCS
TPOMKHM CTYKOM.

3. OcHOBaHME KIIFOYa HEOOXOIUMO
3a)UKCUPOBATh, YTOOBI OH HE TIePEBUTAIICS BO
BpeMs Iiepeiayuu.

4. HeoOxoamma peryaupoBKa 3a30pa MEXITY
KOHTaKTOB.

5. IlogBM>KHBIE YaCcTHU KJIIOYa M3HAIIMBAIOTCS.

ABTOMaTHYECKHUE
KITIOUH

Kirou cnocoben
ABTOMAaTHYECKHU
dbopmupoBaTh
TOYKH U THPE

1. 3ambIKaHHE KOHTAKTOB COMTPOBOXKIAETCS
TPOMKHM CTYKOM.

2. OcHOBaHHE K/II04Ya HEOOXO0IUMO
3aUKCUPOBATh, YTOOBI OH HE TICPEIBUTAIICS BO
BpeMs Mepeavn.

3. HeoOxonuma peryimpoBKa 3a30pa MEXKTy
KOHTAaKTOB.

4. [ToxBM)XKHBIE YaCTH KJIFOYa W3HAIINBAIOTCS.

BI)IBOII: CYIICCTBYIOT YCTBIPC OCHOBHBIX HCAOCTATKA, KOTOPBIC IIPUCYTCTBYIOT
B Ka’>XJIOM THUIIC KJIIOUCH:

1. 3aMbIKaHHE KOHTAKTOB COMPOBOXKIACTCS TPOMKHM CTYKOM.

2. YrtoObl KIIOY HE TEPEIBUTAIICS BO BpPEMs IEpelIadyd €ro OCHOBaHHWE
HE00X0IMMO 3a(pUKCUPOBATH.

3. Heobxomma peryimpoBKa 3a30pa MeXK1y KOHTaKTOB.

4, [ToABMKHBIE YACTH KITKOYA H3HAITUBAIOTCS.




UccieaoBaHue CyleCTBYWINUX NMPUHIMIIOB PaGoOThl CEHCOPHBIX
YCTPOMCTB

CyuiecTByeT MHOMXECTBO CEHCOPHBIX YCTPOMCTB, KOTOpble padOTaloT Ha
pasHbIX (U3NYECKUX NpUHLHUINAX. MBI HccleayeM Bce MPUHIMIBI pabOThl, YTOObI
ybenuThCsl B IpaBWIBHOCTH Haumiero BblOopa. Ilocnme kparkoro o630pa Bcex
IPUHLIKAIIOB Mbl IPUBOJUM CPABHUTENbHYIO TAOIUILY.

EmMkocTHplii  mpunmun.  EmxoctHeii  (wm
MOBEPXHOCTHO-EMKOCTHBI) MNPUHUMUII HUCIOIb3YET TOT
dakr, 4Yro mTpeaMer OONBIION EMKOCTH MPOBOJUT
nepeMeHHbli  Tok. Pabodas TOBEPXHOCTh MOKPHITA
MPO3PAYHBIM PE3UCTUBHBIM MaTEPUATIOM. IECKTPOMBI,
PACIIOJIOKEHHBIE 10 YTJIAM CEHCOPHOM NOBEPXHOCTH,
MOJAIOT Ha TPOBOJAIIUN CIIONH HEOOIBIIOE TEPEMEHHOE

Hanpspbkenue. Ilpu  mpukocHOBeHMHM K paboueit N/
MOBEPXHOCTH HAlbLIEM HWIM JPYTMM  IIPOBOMASLIUM =7 & x
NpPEeIMETOM TMOABISETCS yTeuka Toka. TOK BO BceX g h:' J

YETHIPEX YIUIAX PETUCTPUPYETCS AATYMKAMH M Tlepenaéres L -~

B KkoHTpoiiep. OcobenHocTH: EMKocTHBIE CceHCOpHBIE

YCTPOMCTBA HAJEKHBI, HE MPOMYCKAIOT KUAKOCTU U OTJIIMYHO TEPIAT 3arpsi3HEHUS.
Bnopouewm, npoBogsiiee MOKpeITHE BCE emI€ yA3BUMO. [103TOMy EMKOCTHBIE SKpaHBI
IMPOKO NMPUMEHSIOTCS B aBTOMATax, yCTAHOBJIEHHBIX B OXpaHsIeMOM nomenieHuu. He
pearupyroT Ha PyKy B IIepYaTKe.

IIpoeKuHOHHO-éMKOCTHBIN npuHuMn. Ha BHyTpeHHEU

CTOpoHE paboyeil MOBEPXHOCTHM HAHECEHA CETKa 3JIEKTPOIOB.
DneKTpo BMECTE C TEJIOM uejoBeKa o0pa3yeT KOHJEHCaTop; a ﬁ
KOHTPOJUIEp M3MEPSET €MKOCTh 3TOr0 KOHJeHcaropa (momaér ——— j_|
UMIYJIbC TOKa W U3MepseT HanpsbkeHue). CeHCopbl pearupyrr ———
JaXe Ha MpUOJIMKEHUWE PyKH - TMOpor cpadaTbIBaHMS I
YCTaHAaBIIMBACTCS IIPOTPAMMHO. Oco0ennocru:
TeMneparypHblii AWana3oH 4Ype3BblUaHO IUPOK. OueHb
JOJITOBEYHbl  (Y3KO€ MECTO - CJOXKHasg  DJIEKTPOHHKA,
oOpabatpiBatoniasi Haxatusi). Ha mNpoeKIUMOHHO-EMKOCTHBIX YCTPOWCTBAX MOXET
MPUMEHATBHCSA CTEKJIO TOJIIUHON BIUIOTH A0 18 MM, 4YTO NPUBOAUT K KpallHEu
BAaHIAJIOYCTOMYMBOCTU. Ha HEMPOBOASIIME 3arpsA3HEHUSI HE PEATUPYIOT, TPOBOASIINE
JIETKO MOJABJISIIOTCS POrPAMMHBIMU MeToaaMu. [103ToMy MpOEKIIMOHHO-EMKOCTHBIE
CEHCOPHBIE YCTPOICTBA NMPUMEHSIOTCS B aBTOMAaTaxX, YCTAHABJIMBAEMbIX Ha YJIULE.
MHorue Moaenu pearupyror Ha pyKy B IIEpUYaTKe.




Pe3ucruBHblil npuHuun. [Ipyn Haxkatnn
Ha pabouyr0 MOBEpXHOCTh, MEMOpaHa ceHcopa
3aMBIKAETCS C KOHTaKTHBIM MoJIeM,
KOHTpOJUIEp  C  IOMOLIBIO  aHAJIOrOBO-
uudpoBoro mnpeodpazoBaTeisi PErUCTPUPYET
W3MEHEHHE COIMPOTHUBICHHUS U Mpeodpasyer
€ro B KOOpDJIMHATBHl  TNPUKOCHOBEHHUS.
OcoOenHocTu:  Pe3uCTUBHBIE  CEHCOPHBIE
YCTpOUCTBA NEIIEBLIE u o0namaroT
MAaKCUMAaJIbHOM CTOMKOCTBIO K 3arpsi3HCHUIO.
Pe3ncTuBHBIE YCTPOWCTBA pEArHMPYHOT Ha
MPUKOCHOBEHUE JIOOBIM TJaJKUM TBEPIBIM
PEIMETOM: PYKOH (rOJIOM WM B TEpyYaTKe), MEepOM, KPEIUTHON KapTOW, TyIbIM
KOHIIOM CKaJbless. X mcrons3yroT Be3ne, Iie BaHIAIN3M U HU3KUE TEMIEPaTyphl
MOJIHOCTBIO HMCKJIFOUEHBI: I AaBTOMATU3ALMM MPOMBILUIEHHBIX I[POLECCOB, B
MenuuuHe, B cdepe obOciayxkuBanus (POS-tepmuHansl), B NEpPCOHATBHOMN
anektporuke (KIIK).

Marpuynbiii npuHuun. [Ipyanun ananornyen
PE3UCTUBHOMY, HO YymIpoueH n0 mpegena. Ha

,omkno :ﬁ““\xh

KOHTAKTHOE  II0JI€  HAHECEHbl  TOPH30HTAJIbHBIE | g Wige |
IPOBOJIHUKH, Ha MeMOpaHy — BepTUKanbHblC. Ilpu |- ﬁ"i"”""‘_ O
NPUKOCHOBEHMH K  paboueil  HOBEpXHOCTH AT
TIPOBOHUKH COTPUKACAIOTCS. KonTtponep Aty

ONpENENsACT, KaKue MPOBOJHHMKUA 3aMKHYJIUCh, H
nepesaétT B MHMKPOIPOLIECCOP COOTBETCTBYIOLIHE
koopauHaTel. Oco0eHHOCTH. IIMEIOT OYE€Hb HHU3KYID TOYHOCTb. JIEMEHTHI
uHTepdeiica MPUXOIUTCA CHEIUATBHO pAcIojararb ¢ y4€TOM KJIETOK MAaTPUYHOTO
ycTpoiicTBa. EAMHCTBEHHOE  TOCTOMHCTBO —  MPOCTOTa, JEUIEBM3HA U
HEMPUXOTIIUBOCTD.

IIpyHIMIT TMOBEPXHOCTHO-AKYCTHYECKHUX
BoiH (ITAB). PaGouas moBepXHOCTH OCHAIIEHA
MbE303JIEKTPUYECKUMHU npeoOpa3oBaTeIIMH
(IT2I1), naxomsmumucs mno yriaam. [lo kpasm
paboueil MOBEPXHOCTU HAXOMSITCS OTPa)XKarolue U
MIPUHUMAIOLIME JIaTYMKH. CnenuaabHBIN
KOHTposuiep (GOPMUPYET CUTHAI U TOCBHUIAET €ro
Ha [IDI1. TIDIT npeobpasyer stot curnai B [1AB, a
OTPaKaloIlMe JAaTYUKKM €TI0  COOTBETCTBEHHO 4 cencopsl
OTPAXKAIOT. DTU OTPAXKEHHBIC BOJIHBI TPUHUMAIOTCSI 2. OTPAXKATENM 3BYKA

3. TPAH3UCTOPbI, NOAAIOLLLUE 38YKOBBIE BONHbI
COOTBETCTBYOIIMMH JTaTYNKAMH U TOCBUTAIOTCS HA 4 npoygccop, ONPEAENAIOLLMI KOOPAUHATbI
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[I3I1. TIBII, B cBOIO OYepeah NPUHUMAIOT OTPAXKEHHBIE BOJHBI M NPE0OPA30BBIBAIOT
UX B DJJEKTPUYECKUU CHTHAJ, KOTOPBIM 3aTeM AaHAJIM3HUPYETCA C IOMOIIBIO
KoHTpoJuiepa. [lpu kacaHum paboueld NOBEPXHOCTH TNAalbIEM YacTh SHEPIUU
aKyCTHYECKMX BOJIH mnorjomaerca. [IpuéMHUKM QUKCUPYIOT 3TO H3MEHEHHE, a
MUKPOKOHTPOJUIEDP BBIUYUCIAET MOJIOKEHUE TOYKM KacaHusa. CeHcop pearupyer Ha
KacaHue IMPEAMETOM, CHOCOOHBIM MOINIOTUTH BOJIHY. (OcobeHHocTH: [TaBHBIM
JOCTOMHCTBOM yCTpoicTB Ha [IAB sBisieTCS BO3MOXHOCTb OTCIIEKUBATh HE TOJIBKO
KOOpAMHATHI TOUYKH, HO U TOYHO OIPEAEIATh paAnyC Uiu obsacTh HaxkaTus. [laHHoe
YCTPOMCTBO UMEET OYEHb BBICOKYIO MPO3PAUYHOCTh, TAK KAK CBET OT OTOOpPaXarollero
npubopa MPOXOAUT Yepe3 CTEKIIO, HE COoAepiKalllee PEe3UCTUBHBIX WIM MPOBOASIIUX
NOKpbITUH. HecMOTpss Ha CJIOKHOCTb KOHCTPYKLMH, OTH DKPaHbl JIOBOJBHO
JOJITOBEYHBI.

HNudpaxkpacubiii npunoun. Ha
paboueit MTOBEPXHOCTH CeTKa, o
chopMHUpOBaHHAS TOPU3OHTAIBLHBIMU U e,
BEPTUKAILHBIMU uH(ppaKpacHBIMU Wbpacie S
aygyamu. CeTka mpepbIBaeTcs IMpU N~ ] '
KacaHUM paboyeil MOBEPXHOCTH JIFOOBIM

npeameroM. KoHTposuiep onpenenser ¥ ! l

CReTOAMOa kLI

doTe
/ TPIHIMCTORLI

‘5 N\
}.:h

L ; .
Jiyum npepLISaTeA

-II‘-'IJ"I’IJ B TOYKE aCaHMA
TPAHIHCTO P

. CoeTogHone
Oco0eHHOCTH: Nudpakpacubie H

CCHCOPHBIC yCTpOiCTBa 0osTCs g .
3arpsA3HEHUNl U MO3TOMY MPUMEHSIOTCS

Tam, IJi¢ B&)KHO KA4eCTBO H300paKEHUSI. ¥
H3-3a mpOCTOTHI M PEMOHTOIPUTOAHOCTH CXEMa IOMYJIIPHA Y BOCHHBIX.

MECTO, B KOTOPOM IIyd OBLI IIPEPBaH. ii';r'
L

OnrTnyeckui MPUHIMII. MOMKa HacaHus
CrexisiHHas pabouas
MMOBEPXHOCTh cHaOxeHa | -
uHppakpacHoit mojacBeTkoil. Ha /
FPAaHULE «CTEKJIO -  BO3AYX»
IIOJIy4aeTCsl IIOJHOE BHYTPEHHEE
OTpaX€HUE, Ha TPAHULE «CTEKJO -
IIOCTOPOHHHUM  IIPEAMET»  CBET
pacceuBaeTCHl. OcobOenHocTH. \
[103BOJISIIOT  OTIAMYUTH HAXKATHS
PYKOl OT HaXaTWil KaKMMH-THOO
npeaMeTaMHt, €CTb MYJbTUTAY.
Bo3MokHBI 00JIbI1IME CEHCOPHBIE TIOBEPXHOCTH, BIIOTH J10 KJIACCHOM JTOCKHU.

UHQpaHpacHan cemHa
= - i

AHMUBHAA 30Ha 3HpaHa
= R

YnbmpadyuonemoBble ny4U, Bbi3BaHHble napamu LED,
(hOpMUpPYIOM HEBUGUMYID CeMHY Ha NOBEpXHOCMU Cmexna




TeH30MeTpnqec1cni/i MPUHIIAIL. On 3aKiIro4aeTcs B

U3MCHCHUH AIEKTPUIECKOTO CONPOTHBIICHHA TeH30p esm CTOp
MIPOBOJTHUKOB ¥ TIOJIYITPOBOTHUKOB TIPH MX MEXaHUUECKOU

nedopMarum. Oco0enHoCTH: TouHocth |1 -
TEH30METPUYCCKUX YCTPOWCTB HEBENIHWKA, 3aTO OHHU EI

OTJIMYHO BBIJEPKUBAIOT BaHAanu3M. WX mnpumeHeHue | ¢
AQHAJIOTUYHO  MPOEKUHUOHHO-EMKOCTHBIM:  OaHKOMATHI,
OwsieTHbIE ~ aBTOMaTbl W MPOYHME  YCTPOMCTBA,
pacnoJioKEHHbIE HA YIIMIIE.

NupykunoHHbIin
npuHun. Pabouass MoBEpXHOCTH Lot e
pearupyer TONEKO ERl nosepxHocT . DS
oA HOS Hepo- yCTpoﬁCTBO npoBoAHWKA

UHAYKIMOHHOTO MPUHIMIA — 3TO
3JICKTPOMArHuTHOE YCTPOMCTBO C " o
MHAYKINOHHBIMHA TOKamH, > .' = o’ 1 kpa
KOTOPBIE BO30YKIarOTCS B ' '

MeTaJlIe JIEMEHTa C NEPEMEHHBIM
MarHUTHBIM HOJIEM.
Oco0ennocrtu: [Ipumenstorces,
Korja TpeOyeTcst peakusi UMEHHO
Ha Ha)kaTusi IepoM (a He PyKOM).

NPO3paYHbIA
NPOBOAHWKOBLIA

Tabdanna Ne2. CpaBHeHHe XapaKTePUCTHK PA3JIUYHBIX THIIOB CEHCOPHBIX
YCTPOICTB.

XapakTepucTuka Em -l.'[p- Pesut | Mar ITAB | UK O Tenso i
KOC | éMK | CTHB | pu4 THY YKII

TBEpabIi

MPOBOIALLINI Ha | Ha Ha Ila Ha | Ha Ha

MPEIMET

Pyka B nnepuatke Ha Ha a Ha Ha | Ha Ha Ha

TBEpabIi

HETPOBOISIIIUN Ha Ila Ha | Ha Ha

MPEIMET

CPOICKH3HM, MIH. | 50 | o | 35 | 35 | 50 | o | o | 10 | o

Ha)KaTHUi

3ammuTa oT rpsizu u

JKUJIKOCTEN Aa | Jla /la Jla /la /la /la

Y CTOMYHBOCTH K

BAHJAIU3MY Aa | Jla Jla Jla




PesyabTarel  uccaenoBanms: IlpoBens wHcciienoBaHuE —CYyIIECTBYOIIHMX
MPUHILIUAIIOB PA0OTHI CEHCOPHBIX YCTPONCTB, Mbl YCTAHOBUJIM, YTO HAIlla HJIEs MPOEKTa
Omxke BCEro K €MKOCTHOMY NpMHHUMY (TpeAMeT OoNbIIOW EMKOCTH MPOBOJAUT
nepeMeHHbI TOK). YToObl YMEHBUIUTh CTOUMMOCTbh M3TOTOBJICHHUSI MOJIENH, B HAIeM
npoeKkTe OyIyT clienaHbl HEKOTOPbI€ W3MEHEHHUS, OTHOCUTEIBHO TPaJULUOHHOTO
€MKOCTHOT'O IIPHUHIIMIA, B KOHCTPYKIIMA CEHCOPHOTO OJIOKa!

1. BMecTo JOpOroCTOSIIEro MpPO3pavyHOTrO PE3UCTUBHOIO Marepuaia Mbl
IUTAHUPYEM UCIIOJIb30BaTh (haIbIMPOBAHHBIN TEKCTOJIHUT.

2. Ha ceHcopbl Oyner mojaBaTbcs HE IEpEMEHHOE, a HeOONbIIOE MOCTOSHHOE
HanpspKEHHUE, T.K. HAM HE HYKHO MMO3UIIMOHUPOBATh TOUKY KACAHMS.

[loucK cynecTBYOLMX AaHAJIOTOB YCTPOHCTBa

[Tonck aHANOTMYHBIX YCTPOWCTB B MHTEPHETE W CHEUUAIM3UPOBAHHBIX
MarasuHax BBISIBWJI, UTO B HACTOSIIEE BpPEMsl aHAJIOTOB B MPOJIayke He cyliecTByeT!
Ha caiite www.youtube.com ObliM HaiieHbI HECKOJBKO BHJCO3aMHMCel padOThI
OTEepPaTOPOB HAa CEHCOPHBIX MAHUITYJISITOpaX, HO, K COXAJICHUIO, OHU HUKAK HE ObLIU
JIOKYMEHTHPOBaHbBI (OTCYTCTBOBAJIA CCHIJIKHM HA ONMKUCAHUS U CXEMBI).

B Poccuiickom cermMeHTe HWHTEpHETa BCE CCBUIKM BEIyT Ha pa3paboTKy
paguomoourens u3 ropoaa llonecck, Kanumnunrpanckoin o6msactu Auekcanzapa
CuzoBa (UA2FT). OH B cBoeil paboTe TakKke OTMEYAeT, YTO MPO UACH CEHCOPHOTO
MaHHUITYJIATOpPA OH CIBIIIAJ, HO INPAKTUYECKUE CXEMbl He mnomnaganuce. [Ipusoaum
NPUHIIMIHAIBHYIO CXEMY M KOHCTPYKIIMIO CEHCOPHOI'O YCTPOMCTBA €ro pa3padoTKU:
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CeHCOpHBIE KOHTAKThl €r0 YCTPONCTBA BBIMOJHEHBI TAK)KE U3 TEKCTOJIUTOBBIX
wiacTuH. Ha xaxmoi U3 HUX 4epeayloTcs JOpOKKa, uaylias K o0IIeMy MpoBoOIy,
JOPO’KKa, COEAMHEHHAas C BXOJaMH COOTBETCTBYMOIIEro snemeHta (puc.2). Ilpum
MPUKOCHOBEHUHU TNajiblla BBIXOJ 3JIEMEHTAa MEHSET CBOE COCTOSIHUE, CpadaThiBaeT
TPAH3UCTOPHBIN KJIIOY U IEPEAAETCS CepHUs 3HAKOB.
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ABTOp OTMEYaeT TIJaBHBIM HEOOCTATOK CBOEW KOHCTpykiuu: CrenaHo
CIMIIKOM Y3KO€ pPacCTOsIHUE MExXAy Jopokkamu. Korga BCHnoTeBmIMA Maseln
omneparopa OCTaBISICT BIAXKHYIO IJIEHOUYKY, TO KJIIOY MOXKET IMepeaaBaTh JUIIHUE
3HAKM MTOKa OHA HE UCTIAPUTCS.

1. 3amerriM, UYTO Ha TPEAJIOKEHHOW aBTOPOM KOHCTPYKIIMM  CEHCcopa
3HAYUTEILHOE YBEIMYEHUE PACCTOSIHUA (Jaxe JO 5 MM) MEXIy KOHTAKTaMH
CEHCOPOB MPUBEIET K TOMY, YTO OINIEPATOP HE BCerja OyeT nomnaaath pOBHO HA
JIBa KOHTaKTa, U COOTBETCTBEHHO K04 He OyeT paboTaTh KaK HaJo.

2. BTopoil HemocTaToK, KOTOpBIA 3aMe€UeH HaMu: JUIsl MUTAHHUS KOHTpoOJUIepa
yCTpOMCTBa HEOOXOAMMO BHEIIHEE HampsbkeHwe +5 BoNbT (KaKk BUIHO U3
CXEMBI).

[IpyuHI MO paGoOThI HALIEr0 YCTPOMUCTBA
bJiok-cxeMa CEHCOPHOT0 MAHUITYJISATOPA

CeHcopHBbII biok biok KoMmmyTanmoHHbIi
010K 00paboTKu HOJICTPONKHU 010K

[IpukocHOBEHUs1 omnepaTopa K CEHCOpaM (PUKCHPYETCS KOHTPOJUIEPOM,
KOTOPBIM mepeaaéT CUTHAIbl B KOMMYTAIMOHHBINA OJIOK JIJIsi YIpaBJIeHUs] BHEIIHUMU
ycTpoiicTBaMU. bjok mojacTpoilku HEoOXOauM JJisi HACTPOWKH YyBCTBUTEIBHOCTH
CEHCOPOB, KOTOpasi MEHSETCA B 3aBUCHUMOCTH OT THUIA TPAHCHUBEpPA WM BHEIIHEW
CXEeMbl aBTOMAaTUYECKOT0 KIII0Ua MOAKIIOYEHHOTO K KOMMYTaIllMOHHOMY OJIOKY.

YcTpolicTBO 060pyIO0BaHO TpeMsi ceHCOpaMu. ba3oBbIil ceHCOp pacIoiokKeH Ha
ropu3oHTanbHOM TUIaTPopMe Kopiyca. CeHCOpbl TOYEK U THPE PACIOIOKEHBI
BEPTUKAILHO U YKPEIUIEHbl C OOEUX CTOPOH OCHOBHOM croiiku. [ns pa®oTel Ha
MaHUITYJISITOPE OMEepaTop pacroyiaraeT CBOE 3amsicThe Ha 0a30BOM CEHCOpe, a
MoayIIedkaMu OOJIBIIIOTO M YKa3aTENIbHOTO MAaJbIEB KacaeTcs CEHCOPOB, KOTOPHIC
OTBEYAIOT 3a Mepeayy TOUEK U THPE.

KOHCTpPYKTUBHBIE 0COGEHHOCTHU

Brei6op matepumana 1j1si M3rOTOBJICHUS CEHCOPHBIX 3JIEMEHTOB OBbLI CHAENaH B
noJib3y (haJIbrUPOBAHHOTO TEKCTONMUTA. Ha 3TOT Marepuan HaHECEH TOHKHUM MeIHBIN
CJIOH, KOTOPBIH, 00J1a1aeT HEOOXOJUMOM IIEKTPUUECKON MPOBOIUMOCThIO0. Martepuan
OTJINYAETCS OTHOCHUTEJIbHO HEJIOPOTOM CTOMMOCTBhIO M yA00eH B o0OpaboTke (1o
CpPaBHEHUIO ¢ MeMOpaHaMu PaCIPOCTPAHEHHBIX CEHCOPHBIX YCTPONCTB).

B kadecTBe Kapkaca ycTpoicTBa BBIOpaHBI IUJIOMaTepuaibl Ha 0a3e QaHepbl
TOJIIMHOW 3 MM U JIOCKH TOJIIIMHON 35 MM. Be1Oop 3THX MarepuasioB ObLI CjenaH Ha
OCHOBE UX HEOOJIBIIIONW CTOMMOCTH U JIETKOCTH B 00paboTKe.
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CoenuHeHus KapKaca YCTpPOMCTBA BBINOJHEHbI Ha Immypynax 4,5x20 MM u
3,0x16 MM u3 HepKaBEIOIIeH CTalu ¢ MOTAHHBIMU NUTSIIKaMU. i1 KaXI0TO mIypymna
B KapKace YCTpOWCTBa MpOM3BEICHA 3E€HKOBKAa, KOTOpas MO3BOJISIET TMOJIHOCTHIO
CKPBITh HUIANKH ImypynoB. CoennHeHUs MIacTUH (hambrupOBAaHHOTO TEKCTOJIHTA C
KapKacOM YCTPOMCTBa BBINOJHEHBI C ITOMOIIBIO 3MOKCUIHOM CMOJIBL. JlepeBsiHHBbIE
JI€Talli KOpIlyca YCTPOMCTBA IOCJE OKOHYATEIbHOW NOBOJIKM Ha)XJayHOW Oymaroit
oOpa0oTaHbl JEpEeBO3ALIUTHBIM JIEKOPATUBHBIM cpeAcTBOM buorekc «YHuBepcam»
(uBeT psOMHA), KOTOPOE YBEIMYMBACT CPOK CIIY)KOBI, MPUAACT JETKUH ONiecK W
[OTYEPKHUBAET ECTECTBEHHYIO CTPYKTYPY JAPEBECUHBI.

PacyeTHass CTOMMOCTDh

[Ipu co3pgaHuyM HaIIEro YCTPOWCTBA MBI CTApaINCh OOOWTHUCH KaK MOXKHO
MEHBIIMMU 3aTpaTaMd WU HCIOJIb30BaTh MOApPYYHbIE Marepuainbl. [lumomarepuans
(oOpe3ku gocku U (aHepa), paguOACTAIM W Kpenex OblUIM  HaWJeHbI
HENOCPEICTBEHHO Ha Hamiel paguoctaHuuu. CpenctBo st 00pabOTKHA JpEBECUHBI
buorekc Hanuioch Ha Jade pPYKOBOJAUTENS Haimlero oObenuHeHus. B maraszune
«MukpoHuka» ObuUIM TNPUOOpPETEeHbl JUCTHI (aJIbIMPOBAHHOIO TEKCTOJIUTA s
U3TOTOBJIEHUS CEHCOPOB U Pa3bEMBI JIs OJI0Ka KOMMYTAIIMH.

Mp1 BeIpaxkaeM OTpOMHYIO 0JiarolapHOCTh 00beAuHEeHUI0 «CyaoMoaenu3m» B
e J[3emunikeBuua Onera [laBioBuya, 3a npeaocTaBieHUe SMOKCUIHONW CMOJIBI JUIs
COEIMHEHMsI TUIACTUH CEHCOPOB C KapKacoM ycTpoicTBa. Takke Mbl Ojarogapum
oObenuHeHne «ABuamoaenusm» B Juie AdanacbeBa Bacumusi bopucouua 3a
NpPEAOCTaBJICHUE BO BPEMEHHOE IM0Jb30BAaHUE HEKOTOPHIX HHCTPYMEHTOB ISl
00pabOTKHN MIIIOMATEPHAIIOB.

HToro Ha W3rOTOBIICHHWE OIBITHOTO O0pa3la HAaIIero yCTPOHCTBa OBLIO
notpadeHo 162 py6.ast 00 koneek.

IIpn MaccoBOM NIPOU3BOJACTBE CTOMMOCTH OJHOTO CEHCOPHOI'O MAaHHUILYJISATOpa
U3 MAapTUA MOXHO pacCUMTaTb Kak CyMMYy CTOMMOCTEM NETalel W MaTepHuasoB,
HEOOXOAMMBIX JJIsl €70 U3TOTOBJICHHUS.

Co cTouMOCTBIO JeTanieil BCE MOHATHO, T.K. OHU MPOAAIOTCA MOILITYYHO,
CJIOKHEE BBIYUCIUTH CTOMMOCTH MAaTEpUalOB, HEOOXOIMUMBIX JUIsl M3TOTOBIICHHUS
OJHOT0 MaHuIyJIsATOpa. Jlaxke, eciiv NPOU3BOAUTH 3aKYyIIKY B POZHUYHOM MpPOJaxe, TO
OJIHOM €IMHHUIIBI HEKOTOPBIX MAaTE€pUaiOB XBAaTAa€T HA M3TOTOBJIEHUE HECKOJBKUX
MaHUITYJISITOPOB, IIOTOMY JUIsl HATJISITHOCTH MPUBOMM pacyeT B BUJIE TAOJIUIIBI.
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Taoaunma Ne3. KajabkyJsiuusi CTOMMOCTH MATEPHAJIOB M JeTajed IJjas
U3rOTOBJICHUSA OTHOI'0 YCTPOICTBA.

CTOUMOCTbH KOJI-BO CTOUMOCTbH

HaumeHnoBaHue MaTepuaJa, ferajei MaTepuana, | KOMILUIEKTOB U3 | /Il OAHOTO
aerajei MaTepuaJia KOMILJIEKTA

Jluct danepsr pazmepamu 3x1525x1525 mm (st
U3rOTOBIICHUA 6a;0,01301/1 m1aTdopMbl Kapkaca, 362,00p. 85 4.26p.
3aJlHel ¥ BEpXHEH CTEHKH OTceKa OJoka
00paboTKN)
Hocka pazmepamu 40x300x1600 mm (15t
W3TOTOBJICHHS] OCHOBHOM CTOWKH U ABYX I - 428,00p. 72 5,94p.

00pa3HbIX CTEHOK 0JI0Ka 00pabOTKM)

[Tnactuna (hanbrupoOBaHHOTO TEKCTOIUTA
100x270 MM (117151 M3rOTOBJICHUS KOMIUIEKTA U3 140,00p. 1 140,00p.
TpEX CEHCOPOB)

KowmmiekT paguoneraneit (s
KOMMYTAIIMOHHOTO 0JI0Ka, 6J10Ka 00pabOTKH U 215,60p. 1 215,60p.
0J10Ka MOJCTPOMNKH)

AMIIS MI'IIB 1.0 MmoHTa)HBIN TPOBOJ 5 M
(7151 PIAEKTPUUECKOTO COCTUHEHUSI

. 63,00p. 20 3,15p.
panuoneTaneil BHyTpH OJIOKOB U MEXTY
0JI0KaMu)
[Tpunoii [TOC 40 Tp d=2.0mm 1 M cimpais (Juist 54,00p. 12 4,50p.

MalKH JIEKTPUIECKUX COCTMHEHU)

VYnakoBka mypynos 4,5x20 MM - 1000 mwtyx
(715 KperIeH!ss OCHOBHOM CTOWKHM M OCHOBHBIX 581,00p. 166 3,50p.
AJIEMEHTOB KapKaca MCIoJIb3yeTcs 6 ITYK)

VYmnakoBka mypynoB 3,0x16 mm - 1000 mtyk

(U1t KpeTUIeHHsI CTEHOK KapKaca UCIOIb3YeTCs 488,00p. 66 7,39p.
15 mTyK)

Kieit MomenT-1 30 mut (a1 KpemieHust 41,00p. 3 13,67p.
CEHCOPHBIX 3JIEMEHTOB K KapKacy HU3/1eJIus)

bymara naxnaynas MIROX-150 115x5 mm (ans

00paboTKH AepeBIHHBIX JeTalell Kopiyca 98,00p. 10 9,80p.
YCTpOiicTBa)

JexoparuBHoe cpenctBo buorekc "YHusepcan"

0,8 11 (st 06pabOTKM IEPEBAHHBIX JI€TaNeH 141,00p. 50 2,82p.
KOpITyca yCTpoHCTBa)

HUTOI'O 410,63p.

JlaHHbIE O II€eHaxX Ha MNWJIOMATEepUaNIbl M KpPEneX NIPUBEICHbI IO JaHHBIM
TOBAPHBIX IIEH CTPOUTENBbHOrO runepmapkera «Merpuka» Ha 19.01.2012. /{annble o
LEHAaX Ha paJMOJIETalli U MaTepUaibl JJiI U3rOTOBJIEHUS CEHCOPOB IMPUBEIEHBI U3
npaic-11ucTa Mara3uHa 3JeKTpoHukH « Mukponuka» Ha 19.01.2012.
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HamMu Obl1 mpou3BENEH COLMOJOTMYECKHM ONpOC paJuoNIOOUTENIed |
CIIOPTCMEHOB paJnoTeNerpa(ucToB, KOTOPBIA MOKa3aj, YTO OHU TOTOBBI MOKYMATh
Halll CEHCOPHBI MaHUMYJATOP IO IIEHE OT 2 70 5 Thicad pyoOsieil. YuuThiBasi, 4To B
CBOOOJIHOI MpoAake aHAJIOrOB HAILIETO YCTPOWCTBA HET, @ CTOMMOCTh JIPYTUX THUIIOB
MaHUITYJISITOPOB JICKUT B mpenenax oT 3,5 a0 15 Teicsy pyOsneil, Mbl cuUTaeM, 4TO
IPU PHIHOYHOM LeHe 2,5 ThIcAYM py0Jieil Halle YCTPOMCTBO OyAeT M0JIb30BaThCH
00JIbIIMM CIIPOCOM CPEU 3TOI0 CETMEHTA MOTPEOUTENEH.

[IpakTHYecKHe UCNBITAHUA YCTPOMCTBA

[Tocne mpakTHYEeCKUX WCTIBITAHUNW HAa YJ0OCTBO HCIIOIB30BAHUS BCE YIICHBI
HaIlel KOMaHJbl OJHO3HAYHO OTMETHJIHM, YTO MOJIb30BAThCS YCTPOHCTBOM YAOOHO.
Ham maHumynsTop NMOAXOAUT Kak Jisi TTOBCEAHEBHOM paboOThl B 3dupe a3z0ykoii
Mop3e, Tak U IJIs y9acTusi B COPEBHOBAHUSIX IO CKOPOCTHOM paguoTenerpaduu.

HcnpiTanus Mo NOAKIIOYEHHUIO K Pa3HbIM THIAM TPAHCHUBEPOB TAKXKE MPOLLIO
yCHEMHO. MBI MOOYEepEeHO MOAKIIOYAIM MAHHUITYJISTOP KO BCEM HMEIOIIHMMCS B
HaieM OoObeAMHEHUH TPAHCHBEPAM pa3HbIX Mapok M mpousBojauteneit (Yaesu FT-

817, Yaesu FT-950, Yaesu FT-990, Yaesu FT-2000 u Icom-718) u oH Be31ie OTIUIHO
paboTai, 61aroaps 070Ky MOACTPONKH UyBCTBUTEIBHOCTU CEHCOPOB.

TexHudyeckne 3aMepbl IOKa3ajdd, YTO KOHTPOJUIEp HAIIEr0 CEHCOPHOTO
MaHUMYJIATOpa, OJ1arogaps 6JIOKY MOJACTPONKU, MOXKET OBITh 3alMTaH HAIIPSYKEHUEM B
nuana3oHe oT 3 10 12 BOJBT.

UcnbiTanuss Ha NOPOYHOCTh MPOU3BOJMUIMCH B BHUAE HMMUTALMM MaJCHUN
MaHHUIYJATOpa € BbICOTBI 750 MM (cTaHgapTHasi BbICOTa CTOJA) Ha pa3jIMYHbIE
NMOBEPXHOCTH. McnipITanus moKasany, 4To Haila pa3padoTka 00JagaeT 3HaYUTEIbHBIM
3amacoM MIPOYHOCTH OTHOCHUTENBHO IPYTHX MAHUIYJIATOPOB HMEIOIIMXCS Yy Hac B
HaJIUYUH.

HoBu3Ha U MperMyIlecTBa YCTPOHCTBA

M3-3a CIIOKHOCTH M3TOTOBJICHUS CEHCOPHBIX MAHHUITYJISITOPOB OHHU HE CHIBHO
NOMYJISIPHBI  CPeId CHOPTCMEHOB paauoTenerpadguctoB M paguoirodurencii. Ha
HACTOSIIIIMA MOMEHT HE CYIIECTBYET HH OJHOTO IPOW3BOAUTEINIS BBITYCKAIOIIECTO
TaKW€ MAHUITYJATOPBl cepuitHO. Haie ycTpoiicTBO BBITOJHO OTJIMYAETCS OT
aHAJIOTOB, T.K. MPU €ro CO3JAaHWHM OBUTM YYTEHBI BCE ILTIOCHI M MHHYCBHI JIPYTHX
pa3paboToK.
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B npouecce mnpakTHYECKMX ~HCNBITAHUNA OBUIM  BBIABICHBI  CIEAYIOLINE
IIPEUMYLIECTBA HAIIETO YCTPOUCTBA!

1. be3zonacHocTh. Ham ceHcopHbli MaHUNYJIATOpP aOCOMIOTHO Oe3omaceH s
YeJIOBEKa, T.K. HANpPSIKEHWE NMUTAHUS KOHTPOJUIepa JEXHUT B Juarna3one 3-12
Bonpr.

2. IIpounoctb. lVcnpiTanuss Ha NPOYHOCTH MMOKA3aldM, YTO Halla pa3padoTka
o0nazaeT 3HAYMTEIBHBIM 3allacOM MPOYHOCTH OTHOCUTEIBHO  JPYTHX
MaHUIMYJIATOPOB.

3. beciuymHocTh. B HameM  ycTpoiicTBE  OTCYTCTBYIOT  IOJIBHKHBIE
MEXaHUYECKUE KOHTAKTHI, IPHU 3aMbIKaHUN KOTOPBIX CO3JAETCS IIYM.

4. Huzkasi CTOMMOCTH. YCTPOWCTBO CHPOECKTUPOBAHO TaK, YTO MJISI €ro
U3TOTOBIICHUS HE TPeOyeTCs JOPOTOCTOSIINX JeTaNe U MaTepUasoB.

5. YuuBepcanabHOCTh. Ham ceHcopHblii MaHumynstop, Osaromapst OJOKy
HOJICTPOMKM YPOBHEW, MOXHO MOJKIIOYUTH K JIO00H THIy TpPaHCHUBEPOB
pasHbeIX mnpousBoauTenei. Kpome H3Toro mnpu MNOAKIIOYEHUH  HAIIETO
YCTPOMCTBA K TPAHCHUBEPY B KOMMYTAllMOHHOM OJIOKE MOXHO BBIOpATH
MOJISIPHOCTh KOHTAKTOB TOUEK U TUPE.

6. DcreTH4HbI BHA. YCTPOHCTBO HMMEET ICTETUYHBIM BUJ U €ro HE CTHITHO
IOCTaBUTh Ha pabouuii CTOJN PSAOM C JOPOTOCTOSIIIMM  HUMIOPTHBIM
000pyTI0BaHUEM.

7. YcroilumBocTh K 3arpsisHeHMI0. briaromaps o0paboTke yCTpoWCTBa
JE€PEBO3AIINTHBIM JIEKOPATUBHBIM CpeACTBOM buorekc «YHuBepcam» B
JIEpPEBSIHHBIC YaCTH YCTPONCTBA HE OY/IET BIIUTHIBATHCS TPSI3b.

8. He TpeOyer ¢ukcanun. KOHCTPYKTHBHOE WCIOJIHEHUE  HCKIIOYACT
HEOOXOMMOCTh JIOTIOJIHUTEILHOTO (PUKCUPOBAHUS OCHOBAHMS yCTPONCTBA BO
Bpems pabotel. [lpu pabore Ha HalleM MAaHMIYJISTOPE ONEPATOP pacHojaraer
3amacTbe paboueld pyku Ha miaaTdopme, TeM CaMbIM, PUKCUPYS MaHUIYISTOP
BECOM CBOEH PYKHU.

9. He TpeOyer IONMOJHUTEJBHOTO JjeKTponuTanusi. I[lutanue koHTposUiepa
YCTPOWCTBA  OCYULIECTBISETCSI  HEMOCPEACTBEHHO  OT  NOJAKIOYEHHOIO
TpaHCUBEpa MO TOMY € KabOento, 4TO W MaHumyssinus. Takke s paboThbl
YCTPOMCTBA HE TPEOYETCSI HUKAKUX aKKYMYJISITOPHBIX OaTapei.

10.MMognepxkka simOmM4veckoro pexuma. Ham MaHuUnydasTOp TNOAIEPKHUBAET
AMOUYECKHM peXuM paboThl, MPO KOTOPHIA OMHCAaHO B 0030pe THUIIOB
TenerpadHbIX KITFOYEH.
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BoIiBOj,

B xoxe mnponenaHHON NPOEKTHO-UCCIEAOBATEILCKOM pabOThl Mbl JOCTHUIIIU

M3HAYAJIBHO MOCTABJICHHYIO MepeJl COO0M 1esb. A TakKe TOMUMO 3TOTO, BBHITTOTHUIN
BCE HIDKETIEPEUHCIICHHBIC 3a]]a4l MIPOCKTA:

[TpousBenu 0030p CyIIECTBYIOLIUX THUIIOB Tejerpa@HbIX KIOYEH U BBIIBUIN
IPEUMYILECTBA U HEJOCTATKU KaKJOr0 THUIIA.

[IpousBenu wcciaeaOBaHUE CYIIECTBYIOIIMX HPUHIUIOB pPAOOTBl CEHCOPHBIX
YCTPOMCTB.

BriOpanu Hanbonee MOAXONAIIMNA MPUHUUIT padOTHI Uil NPUMEHEHHUs B Hallen
pa3zpaboTke.

IIpou3Beny NOKUCK CyIIECTBYIOIINX aHAJIOIOB U3rOTAaBIMBAEMOr0 YCTPOMCTBA.
CrpoexTupoBaii U U3rOTOBUIIM CEHCOPHBIH MaHUIYJIATOP, KOTOPBIA COYETAET B
ceOe y100CTBO HCIIOIB30BaHUS H HEJTOPOTYIO CTOMMOCTb.

[TpousBenu pacuer oOuel CTOMMOCTH JIeTalleld U MaTepUaioB, HEOOXOIUMBIX JIJIs
U3TOTOBJIEHUS OJHOTO CEHCOPHOTO MaHUIYJIATOPA.

[IponsBenu npakTUYECKUEe UCIIBITAHUS yCTPOMCTBA.

Hcnosib3yeMble HCTOYHUKU MHPOpPMaALUHU

1. http://ru.wikipedia.org/wiki/%D2%ES%EBY%ES%E3%FO%E0Y%FA%ED%FB
%E9_YEAWNEBY%FEY%FY

2. http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BD%D1%81%D0%BE
%D1%80%D0%BD%D1%8B%D0%B9_ %D1%8D%D0%BA%D1%80%D0%
B0%D0%BD
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http://ru.wikipedia.org/wiki/%D2%E5%EB%E5%E3%F0%E0%F4%ED%FB%E9_%EA%EB%FE%F7
http://ru.wikipedia.org/wiki/%D2%E5%EB%E5%E3%F0%E0%F4%ED%FB%E9_%EA%EB%FE%F7
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BD%D1%81%D0%BE%D1%80%D0%BD%D1%8B%D0%B9_%D1%8D%D0%BA%D1%80%D0%B0%D0%BD
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BD%D1%81%D0%BE%D1%80%D0%BD%D1%8B%D0%B9_%D1%8D%D0%BA%D1%80%D0%B0%D0%BD
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BD%D1%81%D0%BE%D1%80%D0%BD%D1%8B%D0%B9_%D1%8D%D0%BA%D1%80%D0%B0%D0%BD
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