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Pabouyee mecTo paguontooutens

BB orzodii 2uabe. ..

» H3yueHne OCHOBHBIX PaOOYUX MHCTPYMEHTOB, KOTOPBIE HCIIOJIB3YIOTCS KKIBIH J1€Hb.

» 3HaKOMCTBO C HCKOTOPbIMH 336aBHBIMI/I, XOTs 1 HE OY€HB IIUPOKO pACIIPOCTPAHECHHBIMHA
HHCTPYMCHTAMH

Y

Hcnons3oBanue OHHCTI/ITCJ’ICIZ, CMAa304YHbIX MaTCPUAJTIOB U APYTUX XUMHUUYCCKUX BCHICCTB
» CkienBaHue BEICH C ITOMOIIBIO KJICCB, JIATIKOM JICHTHI U APYTrux aaAre3uBHBIX BEIICCTB

» Tlouck pabodero NpoCTPaHCTBA U HepeieNKa ero “moj ceos”

Tereps 3a0yabpTe PO BCE 9TH PE3MCTOPHI U TOKU C HANPsDKCHHSAMH. Bam, BeposTHO,
HE TEpIHUTCS C TOJIOBOH OKYHYTBCS B OelicingumenbHO UHTEPECHYIO NPAKTHYCCKYIO
CTOPOHY JIEKTPOHUKH: paboTy C HHCTPYMEHTaMH.

Kaxxoe x0001 MOKHO 0XapaKTepH30BaTh €r0 COOCTBEHHBIM HHCTPYMEHTAPHUEM M HCIIOJNb-
3yeMBIMH MaTepHallaMi. DJIEKTPOHHKA He SBIETCS HCKIIOYSHUEM M3 9TOro psna. Bam, Heco-
MHEHHO, ITOHPABUTCS UTPATHCS PAOOYMMH HHCTPYMEHTaMH — OT CKPOMHOW OTBEPTKH JI0 BBI-
COKOCKOPOCTHOH JIpesii — OCOOEHHO, €CIIH BB IIPEYCIIeeTe B HX IPaBUIIBHOM 1oabope.

BrI MOJKeTe yKe HMETh IOMa HEKOTOPbIE WK JaXke BCE MHCTPYMEHTHI. ECiH Tak, TO BBl HAXO/H-
TECh BO BCEOPYXKHUH U omepexaete rpaduk. Codepure X, CIOKHTE B OIUH SIIHK H... Iepeiiaure K
cnexyroieit riase. OmHaKo, €CIM BBl HE 3HAeTe, C Yero HayaTb, M He MMeeTe Hy)KHBIX Bellei — He
pacctpauBaiiTech. BaM Bpsii Jin TIOHamOOSTCS BCE IO SAMHOTO MHCTPYMEHTHI, OIMCAHHBIC B JTOM
IJ1aBe, & COOMPATh UX MOYKHO I10 X0y TOTO, Kak OHH BaM OyJIyT Hy>KHBL.

U, xcraty, I71aBa OTHIOAB HE NPETEHIYyeT HAa MpaBo OBITH BceoObemiolieil. Hampumep,
311eCh MBI He OyZeM MmoIpoOHO 00CYKIaTh MHCTPYMEHTHI [T TTAHKH M TECTOBOE 000PYHOBa-
Hue. bonblre 0 BCEBO3MOXKHBIX IAsUIBHUKAX W IPHIOSAX BBl CMOXKETE Y3HATH B riiaBe 8, a 00
anmaparype JUisl TeCTHUPOBAHUS CXeM — MYJbTHMETpaX, JIOTHYECKHX MPOOHUKAX M OCLHILIO-
rpadax — B riaBax 9 m 10. HakoHen, MOYUTAaTh O HEKOTOPHIX CHEHUAIBHBIX HHCTPYMEHTAX,
npeIHa3HaYeHHBIX U1 H3TOTOBJICHHS IIeYaTHBIX IUIaT, MOXKHO B Ii1aBe 11.

Puyunste uncripymentivot, de3 koropsx
He odourct

Py4HbIE HHCTPYMEHTBI — 3TO IJIaBHBINA OTPs B apMuUH Balieid MacTepckoi. C MX NOMOUIbIO
BBl OyJieTe 3aKpydMBaTh BUHTHI, OTPE3aTh MPOBO/A, CTHOATh HEMOAATIMBHIM METaUl U BBINOJI-
HSTH MHOTHE APYTHe MpakTHYecKHe 3ahadn. B ciemyrommx paszmenax OyayT ONMCAHBI OCHOB-
HBI€ PYYHBIC HHCTPYMEHTHI ¥ 331a4H, JUI KOTOPBIX OHH TIOHAZ00STCA.



OTBepTKa (MHCTPYMEHT, a He KOKTEWb!)

Bb1 00s13aTeNIbHO JOIDKHBI 3HATH, YTO 3TO TAKOE, €CIIU TOJBKO BaC HE B3pacTHJA CTasi BOJI-
KOB B JIMKUX JUKYHIJISIX. MBI HCIIOJIb3YEeM OTBEPTKH JJIsl CKPEIUICHHs Belel 1 Hao00poT — JJist
pasHUMaHusl JieTalield, CKPEIUICHHBIX PE3b0OBBIMH COeMHEHUAMHU. OTBEPTKH OBIBAIOT MHOXE-
CTBa BUJIOB U pa3MepoB. B ajekTpoHHKe BaM OOBIYHO OYAyT HY>KHBI HEOOJbIIHE; HAIPUMED,
Takye, KOTOpble MOKHO HAaWTH B TaK Ha3blBAEMOM “‘Ha0Ope YacOBIIMKA', UCKIIOYUTEIHHO
ymoOHOM Juisi paboThl ¢ MHUHHATIOPHBIMU MPEIMETaMH, MOBCEMECTHO BCTPEYAIOIIUMHUCS B
JIIEKTPOHHKE.

Mpukpyumsas KpecTUKOM

BUHTBI MMEIOT MIMPOKYI0 FaMMy TOJIOBOK: HalpUMep, KpecTooOpasHbIe WM OOBIYHBIE, C
onHO# KaHaBKko# 1o oTBepTKYy (prc. 3.1). COOTBETCTBEHHO, B KaXOM KOHKPETHOM Cilydae
BaM HY>KHBI OTBEPTKH, TOAXO/IAIINE IT0]] HY)KHYIO TOJIOBKY.

Puc. 3.1. /]sa 6uda 6unmogwix 201080k

oo Kpome Bcero npodero, yoeaurech, 4TO Bbl BHIOpAId OTBEPTKY HY)KHOTO JIHAMET-
pa. OT0 0COOEHHO Ba)XHO NP 3aKPYYUBAHHH BUHTOB C KPECTOOOPA3HBIMHU T'OJIOB-
kamu. Kaxplii BUi OTBEPTOK MMEET HECKOJIKO Pa3MepoB, a UCIIOJIb30BaHUE He-
NPaBUJIBHOTO pa3Mepa MOXET 3alpOCTO MPUBECTH K IOpYE TOJIOBKM BUHTA. Tak
YTO MBI PEKOMEHJIyeM KYNHUTh Cpa3y Habop OTBEPTOK — TakUM 00pa3oM Bbl Ha-
BepHsKa Oy/ieTe MMeTh Hy)KHBII pa3mep B Jr000M ciy4ae.

Pa3nuyHble BUHTBI ANS pasinyHbIX 3apay

C yero 6bl 370 (kak Bbl AymaeTe?) BUHTBI ObIBAIOT pasHblx BUAOB? Ha camom Aene TOYHO STOr0 He 3HAET Hu-
KTO, HO, BEPOSITHEE BCETO, 30€Ch YTO-TO HEMOCTMXMUMbIM 06Pa30M CBA3aHO C 3araf0uHbIMM Kpyrami, KOTopble
OCTaBAAIOT MPULLENbLBI 13 KOCMOCA Ha Nonsx GeaHbIx GpuTaHckux depmepos. JlafHo, LyTKM B CTOPOHY! Kax-
[Iblii BUL, TONOBKM UMEET CBOM COOCTBEHHBIE MPEMMYLLECTBA, YTO MOXET 0Ka3aTbCs MONME3HbIM A/is ero npak-
TUYECKOr0 MPUMEHEHIS B TOM UM MHOM Cry4ae. BOT CNMCOK X MPEUMYLLECTB N HELOCTATKOB.

» B GonblunHCTBE Cny4aes nioau, paboTaroLuye ¢ 0TBEPTKaMM, NMPEANOYNTAIOT 0BbIYHbIE FONIOBKM C MOCKOI
KaHaBKOIA NOCEPeaMHe, MOTOMY YTO Takve BUHTHI MOXHO 3aKPY4MBaTh MPW MOMOLLY LIMPOKOrO CreKTpa
0TBEPTOK C PasHbIMM pasMepamu Neasuii. OoHaKO CedyeT NOMHUTh, YTO BCE PaBHO MPaBUILHO 3aKpydH-
BaTb BUHTHI TOMIKO C MOMOLLIbIO OTBEPTKM COOTBETCTBYIOLLErO Pasmepa.
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»  KpectoobpasHble BUHTHI ierye UCnonb3oBaTb MPY MONYaBTOMATMYECKOM MW aBTOMATMYECKOM NPOM3BOL-
ctee. OteepTka 6naroaapst GonblUen CTeneHn cMMMETpUM ObICTDEE MOMaaaeT B BbIpe3 Ha rONOBKE U
UMEeT HafEeXHbIA KOHTaKT. Takue CBOMCTBA AENAT KPECTO0OPasHbIA WAL, NPAKTUYECKM HE3aMEHUMbIM
npu KOHBENEPHO! CHopke, 1 Bbl, CKOPEE BCEro, BCTPETUTE KPECTOOOPa3HbIe BUHTHI B KYMNEHHbIX Bamy
FOTOBbIX ANIEKTPOHHBIX N3AENMUSX.

»  TONMOBKM C LIECTUrPaHHBIM LIMLIEM VU LWANLAMIA APYroi hOPMBI XOPOLLIO 0BECMeYNBAIOT HAMEXHIiA, He-
CKOMb3ALLMIA KOHTAKT OTBEPTKM C BUHTOM. Takue rofioBki MOryT MPUFOAMUTLCS, EC/IM XOYETCS NOTYXe 3aTq-
HYTb BUHT Kak, Hanpumep, B BbICOKOCKOPOCTHOM CTaHKe, rae AeTany NOCTOSHHO ABUraloTcs OTHOCUTENBHO
Ipyr opyra, unu B asTomoGune.

CKOJIBKO K€ BCEro ObIBacT Pa3JINYHBIX TUIIOB BHHTOB? CIIUCOK IMIPUBCJICH HUIKE.

v" BHUHT ¢ IUIOCKHM HLIMIEM: CaMbIii PACIPOCTPAHEHHBIN THII, C OJIHOM KAHABKOM B r0-
noBke. [Togxonut ais 3aKkpyduBaHus OTBEPTKOU € INIOCKUM JIE3BUEM.

v" BHHT ¢ KpecTooOpa3HbIM ILIHIEM: €r0 TOJIOBKA UMEET BIpE3 B BUe Kpecra. [o pac-
MIPOCTPAHEHHOCTH TPOYHO 3aHHUMAET BTOPOE MECTO TMOCIIE€ BUHTOB C TUIOCKUM IILTHUIIEM.

v/ BUHT ¢ MIECTUIPAHHBIM HUIMIEM: B TaKUX BHHTax BBIPE3 B FOJOBKE HMeeT (Gopmy
HIECTHYTOJIbHOHN 3Be3/1bl. J[J1s1 TOro 4To0BI 3aKpYTUTH TAKOM BUHT, HEOOXOAUMO HCIIOJb-
30BaTh MIECTUTPAHHYIO OTBEPTKY WK HAbOp ['-00pa3HBIX MIECTUTPAHHBIX KiIHOUEH (OHH
elle Ha3hIBAIOTCSI KITI0YaMK AJIIeHa WM TOPIIOBBIMH KiFouami). HeBakHO, YTO HMEHHO
BBl HaiieTe, BBl JOJDKHBI TBEPAO MOMHHUTBH. MPUMEHEHUE IIECTUTPAHHBIX BHHTOB mpe-
Oyem COOTBETCTBHS Pa3MEpOB BUHTA U 3aKPYUYHMBAIOIIET0 HHCTPYMEHTA.

v' CrneuuajbHble BUHTBL: 3TH BHHTHl MOTYT UMETh COBEPIICHHO PA3JIMYHBIE TOJIOBKH.
OOBIYHO MTPOU3BOIUTEIH UCIONB3YIOT OOJIBIIMHCTBO TaKUX BUHTOB A KaKHX-TO CIIe-
U(UUECKUX POSKTOB M PACIPOCTPAHSIOT UX TOJIBKO CPEeIH JUCTPUOBIOTOPOB, TaK YTO
BBI BPsi/L JIM Oy/IeTe 4acTo CTAJIKMBAThCs ¢ HUMH B pabore. MlHOrna oHn uMeroT cobct-
BeHHble Hasanus: Topkc’, [Tosuapaiis. BripoueM, He CTOUT 3a60TUTHCA O TIOKYTIKE Ta-
KUX BUHTOB, €CIIM TOJBHKO OHU HE OyIyT To3ape3 HyXHbl. Kak W JuIs IeCTHIpaHHOTO
HIINNIA, HEOOXOJUMO HCIIONB30BaTh Ty U TOJNBKO Ty OTBEPTKY, KOTOpas MOAXOIUT K
JIAHHOM KOHKPETHOM roJIoBKe 10 (popMe 1 pasmepy.

OTBepTKM C HaMmarHn4eHHbIM HaKOHE4YHUKOM

HpI/I pa60Te C BUHTAMHU MaJIbIX JTUAMETPOB OYUCHb IOJIC3HBIM OKa3bIBACTCA UMCTh OTBCPTKY
C HaMarHW4YeHHBIM HaKOHEYHUKOM. B Takom cJryqa€ MOKHO HO,II06paTB OTBepTKOﬁ BHUHTHK,
HacaauTh €r0 Ha HAKOHCYHUK W IPAaBWJIBHO HAIIPaBUTh B OTBEPCTHUE (BCC 3TO BpPEMs OH 6y,IICT
JACPKATbCA HA KOHYUKE OTBEPTKHU 6naroz[ap;1 MaFHI/ITy). JloBKOCTH PYK 1 HUKAKOI'O MOIICHHH-
yectBa! Ecnm ke Y Bac YK€ €CTb XOPOIINE€ OTBEPTKHU, HO OHU HE MMECIOT HAMAarHM4€HHBIX Ha-
KOHCYHHUKOB, MOXHO KYIIUTh B Maras3nH€ HaMarHM4YMWBaromice YCTpOﬁCTBO n CaMOCTOATCIBbHO
KaK HaMarHu4uBaTh, TaK U pasMarHUH4MBaTb OTBEPTKU U APYTUE€ HHCTPYMEHTHIL.

He Bce BuHTHI JCJIar0T U3 MCTAJLJIOB. Ectp n Takue pe3L6OBBIe COCOIMHCHHWA, BUHTBI B KOTO-
PBIX CACJIaHbl U3 IUIACTHUKA, TAK YTO B 3TOM CJIy4a€ HaAMArHM4YMBAHUC MaJO0 YEM IIOMOIXKET.
BHpO‘IeM, M HE BCC MCTAJUIMYCCKHUEC BUHTHI MOANAKOTCI MAarHUTYy. CACIAHHBIC U3 JIAaTyHH, alltO-

! OrBeprka THMa “3Be30uKa” . — [Ipuned. peo.

2 Kpome BCEro Mmpodero, TAKME BHHTHI HCIIONB3YIOT TOTZA, KOTAA TPEOYEeTCS MCKIIOUHTH BO3MOXK-
HOCTb OTKPYTHTb HX CaMOCTOSTEIBHO, T.€. Il OTPAaHUYEHHS JOCTYNA HEKBAJIU(UIMPOBAHHOTO MOJIB30-
Barels K ycrpoiicTBy. Hanbosee 4acTo MOYKHO BCTPETHTh LIECTHI'PAHHBIC I'OJIOBKM BHHTOB. B KECTKHX
JTMCKaxX, MOOMJIBHBIX TeneoHax u T.10. — [Ipumey. peo.
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MUHUS WIA HEKOTOPBIX COPTOB HEPIKABEIOLICH CTalM TAKKE HE IIOKOPSTCS CBEPXBECTECTBEH-
HOM CHJIE OIIBITHOM HAMAarHUYEHHOU OTBEPTKHU.

oQBET A BOT COBET JJISl T€X, KTO JI0 CUX TOpP MCIOJb3yeT HEeHAMAarHMUE€HHbIE OTBEPTKHU U
3aTpyAHSAETCS MOMACTh BUHTOM B HY)XHOE oTBepcTue. Kymure B 1F000M XO3SHCT-
BEHHOM Mara3uHe HeOOJIbIION MAKETHK ¢ OOBIYHON OKOHHOM 3aMa3KOM, HAHECUTE
MaJIEHbKHI1 €€ KyCOUeK Ha KOHYMK OTBEPTKH U NPUKPENUTE K HEMY TOT CaMbIi
BUHT. Takoe coenvHEHHE JOCTATOYHO MPOYHO JUIsI TOTO, YTOOBI MOXKHO OBLIO
BCTaBUTh BUHT B OTBEPCTHE U HAYATh 3aKPyUHUBATh.

OTxBaTbiBas KOHLibl: KyCa4ykKu U UHCTPYMEHTbI
Ang 3a441CTKU nposoaos

WHcTpyMeHTBI 0 00pe3Ke U 3a4MCTKE MPOBOJIOB SIBISIOTCS 00s3aTeNIbHBIMU B CITHCKE pa-
nonoouTens. Kak BUJHO W3 Ha3zBaHus, 00JIACThIO UX MCIIOJIb30BAHUS SIBISIETCSI OTKYCHIBAaHHE
MPOBOJIOB M 3aYMCTKA MX OT M3oJisiuu. CoelMHeHHe KycayeK M MHCTPYMEHTA IO 3a4HCTKE B
“yuue” MOXHO BHJIETh Ha puc. 3.2. Takne HHCTPYMEHTHI JIETKO HAWTH B JIIOOOM MarasuHe pa-
JIMOTOBAPOB MIIH Ja)Ke XO3sICTBEHHOM Mara3uHe B COOTBETCTBYIOIIEM OTAEIE.

Puc. 3.2. Kombunayus xycauex u uHcmpymeHma
OJ15 3aYUCMKU NPOBOOA

ITpn ucronp30BaHMY CIIEIMATBLHOTO WHCTPYMEHTA AJISI 3a4MCTKH MPOBOJAB BBI JIETKO MO-
’KeTe PaBUIILHO BEIOpATh TUaMeTp nociennero (cM. Bpesky “ s 4ero Hy)XHO 3HATh THaMeTp
npoBoaa”). Bel Taroke cMOXKeTe yIalsTh ¢ IPOBOAA TOJIBKO M30JIALIHIO, HE MTOBPEXIas U He 00-
pesast caM IPOBOJHHK.
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[n9 yero HYXXHO 3HaTb AMaMETp NPoBoAA

[nq u3mepeHns TOALWMHLI MPOBOAA B CTpaHax CeBepHOi AMEpPWKM MCMOMb3YeTCs CheuwanbHas eanHmua —
TaK HasblBaeMblii “kanuop” (gauge), uam AWG (American Wire Gauge — kannbp COrnacHo ameprkaHCKOMY
CTaHgapTy Ha avametp nposoaos)S. Yem MeHbiue kanmbp, Tem 6onblue NpoBod. HaumeHbLumii npoBoa, c-
noNb3yeMmblii B aNekTpoHuKke, umeet 30 kanubp M NpUMEHSETCS AN naiku Ha neyaTHbIX mnatax (nogpobHee
06 3TOM CM. rnaBy 12). [1nsh 3a4MCTKM Takoro TOHKOTO NPOBOAA KpaitHe PeKOMeHAYETCst UCMo/b30BaTh TONLKO
CcreumanbHblii MHCTPYMEHT.

[inst 06bIYHOTO MOHTaXa PafMoLeTaneil MCronbaylTcs NPoBoAa ¢ avametpamu ot 20 fo 22. B 60bLnHCTBE
CXeM, MpefiaraeMblx B AaHHOI KHUre, Bbl Takxe ByaeTe nonb3oBatbes WM. [ns 0cobbix paboT, Takux kak 06-
MOTKa aMeKTPOABUraTeneid, ayyle MUCronb3oBatb NMPOBOZa C Avametpamu 16-18 eguHuy. [nq noHMMaHus
JIaHHOM CUCTEMbI efMHIL, cKaxem cremyioulee: nposoa 20 kanubpa umeet B avametpe 0,032 froiima, wnm
0,081 Mm, HE3aBMCMMO OT TOrO, CAEMaH OH U3 OLHOTO MPOBOAHWKA UAM CBUT U3 HECKOSbKMX XWi. Bonblue o
npoBOAAX W Ux Kanubpax MoXHO OyneT NpoYecTb B Fase 5.

oo MHorue pajiMoo0UTeNH PEAIOYUTAIOT TIOKYaTh HHCTPYMEHTBI JUIsl OTKYChIBa-
HHS Y 324UCTKH MTPOBOJIOB OT/IENBHO, BEb KAKOH-TO OJJUH U3 3TUX HHCTPYMEHTOB
3aTymUTCsl OBICTPEE, YeM IpPYroi (B 3aBHCHMOCTH OT BHjA pabOT M THIA HCIOJb-
3yeMbIX MpoBojoB). K ToMy ke, OTIeIbHbIC HHCTPYMEHTBI CTOSAT JICHICBIE KOM-
OMHHMPOBAHHBIX, U B Cllydae 3aMeHbI UX B Oy/yllIeM [0 OJHOMY, Bbl CMOXETE C3-
KOHOMUTD JICHBTH.

JIJist 3a4MCTKU MIPOBOJOB MOJKHO IOJIb30BAThCSl M OOBIYHBIMHM KyCauKaMH, KOTOPBIE H30-
Opaxkensl Ha puc. 3.3. C HX IOMOIIBI0 MOKHO OTKYCHUTb MPOBO/] HEMOCPEICTBEHHO Yy ITOBEPX-
HOCTH MEYaTHOM MiaThl. Takol MHCTPYMEHT MO3BOJISIET KOM(OPTHO paboTaTh C MPOBOJAMH C
30 o 16 xanubp, HO GoJIee TOJICTHIA IPOBOJI MOXKET MTOBPEIUTH WM 3aTYIIUTh PEXKYIIUE KPOM-
K. JIy1s1 TaKMX IPUMEHEHHH HUCTIONB3YIOT KOChIE OCTPOTYOLIbI HIIH TIOCKOTYOLIBI.

Puc. 3.3. Kycauxamu mosicHo omkycums npogoo HenocpeoCmeeHHo y
NOBEPXHOCMU NEYAMHOU NAAMbl

3 B mameit cTpaHe U cTpaHax EBpombl pacmpocTtpaneHa oOBIYHAsS METpUYECKas CHUCTEMa, T.e. BCE
JIMaMEeTPhl H3MEPSIOTCS B MEJITUMETpax. — [Ipumey. peo.
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OOpalieHne ¢ YTKOHOCbIMM NNOCKOryoLamu

XBaTaTh ¥ THYTh MIPOBOAA, a TAKXKE yJCPKUBATh JCTAH BO BpeMsi COOPKH CXEMBI IIOMOTYT
IUTOCKOTYOIBI. [Iy1s1 TOHKOH paboThI CIEAyeT MCHONb30BaTh MATHAIOWMOBBIE YTKOHOCHIE IIOC-
KOryOup!l (WM ocTporyOLEBI), TAKUE KaK HCIIOJIB3YIOT IOBEIHMPHI U YaCOBIIMKH. MHCTpyMEHT
GoJIpIIIETO pa3Mepa MOKHO MCIIOIb30BaTh AJIs BBIMOIHEHUs o0mux pabdor. Keratu, ais crpas-
KHI: pa3Mep INIOCKOTYOIeB OTPaXKaeT TOJIBKO NX 00Imue rabapuTel, HO HE TO, HACKOJIBKO IITHPO-
KO PacKpbIBAIOTCS UX ILEKH.

< CrienyeT KOHTPOJMPOBATh, YTOOBI HCIONB3yeMBIC INIOCKOTYOLBI Takke ObLIM Ipa-
BIJIBHOTO pa3Mepa. [IpuMeHeHne MHCTpyMEHTa MEHBINHX, YeM HY)KHO, Pa3MepoB,
MOJKET CEPHE3HO TIOBPEIHUTH €r0, a OOJBIINX Pa3MEPOB — MOBPEIUTH KOMIIOHEHT.

YBenuuutenbHole cTekna: “A ato — 4yToObI nyyle BuaeTh T€64...”

VBenuuureabHble cTeKIa ¢ 4- uin 8'KpaTHI)IM YBCIIMYCHNUEM TTO3BOJIAIOT HpI/IGJ'lI/DKaTL u ne-
TaJBHO MCCIIEJI0BATh KAPTHHY Balieil paboTel. Boooiie, Jiyna UCKITIOYUTENRHO YI00HA TP MO-
HCKe 3aMBIKAHWN W3 TPUIOsl, COSIUHEHHMI XOJIOMHON Mmaikoi, Hempomaes (6osiece MoAPOGHO
MastHUE U CBA3AHHAS C HUM TEPMHUHOJIOTUs OyIeT pacKphIiTa B riiase 8).

oo Koaddument yBemuyenust stynsl 4 uin 8 o3HauaeT, YTo OHa YBEJIMYHUBAET H300pae-
Hye B 4 1w 8 pa3. CyIlecTBYIOT JIMH3BI U C IPYTUMH KO3((PUIMEHTaMH, HO UMEIOLINE
MeHblIe 4 MOTYT OKa3aThCsl CIIMIIKOM CJIa0bIMM, a UMEIOIHe 00JIblle 8 — CIMILIKOM
CHJIBHBIMU JUTs1 ICTAITMPOBKH, HY)KHOM JUISI HCTIOJIb30BAHUS B JJIEKTPOHUKE.

B3risiHuTe Ha yBENMYUTENBHOE CTEKJIO, M300pakeHHOe Ha puc. 3.4. OHO NPHUKPEIUIEHO K
peryimpyeMoMy 3a) UMy M3 paspsijia UCHOJIb3YeMBIX JUlsl Kpernexka HeOonbimx aeraneit. [To-
no0HasT KOHCTpYKIu (ee elle WHOTAA Ha3bIBAIOT “TPeThs PyKa') MOKET OKa3aThCs BeChMa
yIO0OHOM MpH MassHUU WK PYroi paboTe, KOTJa MPUXOAUTCs paboTaTh ¢ HEOOJIBIIUMH JETa-
JIIMH, a 00€ PyKH 3aHATHL.

Puc. 3.4. Bcnomoeamenvhas cmpybyuna cosmewjaem
3axcum muna “ Kpokooun” u ysenuyumenbHoe Cmexio
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Ectb eme onuH crocod MoJb30BaThCs YBEIMYUTEIBHBIMHU JIMH3aMHA — HOCUTB MX Ha r'oJjo-
Be. 3BYYMT COMHUTENBHO, HA 9TO JeHCTBUTENBHO TaK. CaMO YCTPOUCTBO KPEMUTCS Ha TOJIOBE,
Kak o0pyd4, a MO3UIMIO YBEJIMYUTEIHHOTO CTEKJa MPH 3TOM MOXKHO OTPEryJMpOBaTh, YTOOBI
OHO HaXOJMJIOCh Nepe] riiazaMu. Eciiu cTekiio yxe He MoHago0uTCsl, TO €ro JIETKO OTCTETHY Th.

Mecto pns uictpymenToB. Kaxgomy — cBoe MecTo

3a monrue MecsIbl ¥ Tkl YBICUEHUS HJICKTPOHUKOH BBI, HECOMHEHHO, CKOIIUTE TOPBI pa3-
smuuHoro xyuama. Koneuno, Bam OysieT XOTeThCSl HOMHUTB O TOM, YTO TJ€ JIEXKHT, U B 3TOM IO-
MOJKET YeMOJJAHYHK C OT/AeNEeHUSIMU. Takue 4eMOqaHbl UMEIOT MHOXKECTBO SIIIIUYKOB U OT/elIe-
HUM A7 XpaHEHUs raek, BUHTOB, PE3UCTOPOB, KOHIEHCATOPOB U APYroi IOJIE3HOW MEJIOYH.
HyxHo mpocTo BbIOpaTh Takoi ueMojaH, KOJIMYECTBO U Pa3Mep SIIHMKOB B KOTOPOM MOJHO-
CTBIO YJIOBJIETBOPSIET IIOCTABIEHHBIM TpeboBaHusM. Jlydiie Bcero BBIOMpATh TaKoi, y KOTOPO-
r'o MPHUCYTCTBYIOT KaK OOJbLINE, TAK U MaJlble OTHEJCHUs: B OOJBIINX YA0OHO XpaHUTh WHCT-
PYMEHTEHI U 3aIlachl MaTepUaIOB, HAIIpUMep, PHIIOSL.

U MOXHO MOPEKOMEH/IOBATh [eNaTh Ha KaXJOM OTACICHHH MOMETKY O TOM, YTO
TaM JeXUT. Takue MOMETKH MOXHO Je7aTh KaK OT PYKH, TaK U C MOMOIIBIO CIie-
nuanpHON MarmuHky (tuma Brother P-Touch) ms mevyatw Kiaesimuxcsi STHKETOK.
st oTeNeH i, B KOTOPBIX XPAHUTCSI HECKOJIBKO PA3HBIX THUIIOB JeTaleid, yI00HO
HCIIONIB30BaTh CICIHUATbHBIC PA3ACIUTEN U eTaTh METKH ISl KXKIOH CEeKIHU
otmenbHO. He cneayer mucath mpsiMO Ha SIIMYKAX MApKepoM WM 4eM-HUOYIb
elle TAKUM K€ ePMaHEeHTHBIM. B mepByro o4Yepesib CTOUT MOAyMaTh 0 THOKOCTH B
MO/IX0/Ic — Ha TOT CJIy4aid, eCid BAPYT 3aX0UEeTCsl H3MEHHUTH COIEPIKUMOE SIIITHUKA.

HanonHsiem mactepckyio

Bpemst oT BpeMeHH ObIBAalOT HEOOXOAUMBI OOBIUHBIE CiecapHble HHCTPYMEHTHI, 0COOCHHO
eciu Bbl OyJeTe KOHCTPYHPOBATH M COOMPATH MEKTPOHHBIC Oe3enymKy (HampuMep, OHAI0-
OuTCS MMIa 0 METaJUTy WJIM JIpeib, €CIIM BbI JieJlaeTe MOTOPH30BAaHHYIO MOJIENb TPUBEICHUS
Ha XemtoyuH). OHAKO He CTOUT GECIIOKOMTHCS O TOM, YTOOBI HECTHCH CJIOMsI TOJIOBY B Ou-
JKaUIINU CTPOUTEINIbHBIM Mara3yH 3a IOKYIKOW BCEX UHCTPYMEHTOB, KOTOPBIE TaM IIPOJAOTCS.
B 3aBucHUMOCTH OT yCTpOWCTBa, KOTOpOE OBUIO PEIIEHO CKOHCTPYMPOBAaTh, OYIYT HYKHBI T€
WJIM MHBIE HHCTPYMEHTBI, IPYTHE Ke MOTYT 3aJ€CTBOBAThLCS TONBKO U3peaka. Jla u Bce, uero y
Bac HeT, B KOHIIE KOHIIOB HETPY/HO OA0JDKUTB. TosbKo OyabTe NOOPHI BO3BPATUTH TO, YTO B3Sl-
JI¥, TIOCJIe TOTO, KaK MOMNonb3yeTech!

Hioke npuBeieHO HECKOJIBKO OOIIMX PEKOMEHAIMH OTHOCHTENIBHO TOTO, YTO CTOUT UMETh
PaIroNIIOOUTENIO WIIK XOTSI ObI 3HATh, YTO 3TO €CTh Y COCEJa, KOTOPBIi OIOJDKUT HHCTPYMEHT.

v" MOJIOTOK € IBO3I0J€POM: HCIOJIB3YETCs BE3JIE, T/l TOIBKO MOXKHO YTO-HHOYIb XO-
POIIEHBKO CTYKHYTh WJIM OBICTPO BbIIEPHYTh. CaMblil YTO HH Ha €CTh OOBIYHBINH CTO-
JSIPHBIA MOJIOTOK — KaK pa3 TO, YTO HYKHO.

v KustHKa: 3TOT JEePEeBSHHbBIA MOJOTOK CIIYXKHT JUIS TIOYTH HEXHOW MOJATOHKH TEX JeTa-
Jel, KOTOpBIE HUKAaK HE XOTAT CTAaHOBUTCA BMecTe Oe3 ycmmil. OH Takxke MPUTOIHUTCS
IpH U3rudax JUCTOBOTO METAJUIA B CIIy4asx, KOTZa BBl pelnuin caenats Pobora Pooon
WM KaKOW-HUOY b APYTOii arperar B CTUIBHOM METaJUTHYECKOM KOPITyCe.

v HoxKoBKa: pexer Bce u4To yrofHo. OcoOEHHO eclii ¢ Hell B KOMILIEKTE HeT Habop mo-
noteH. KpynHo3yOble MONOTHA PEXyT IEpeBO W IOJUBHHHIIXJIOPHIHbIE TPYOBI, a MO-
JIOTHA C MEJIKMMH 3yOLlaMH OTIIMYHO CIPABJISIOTCS C METAJIIIOM.
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v CTyCJIO: CIIY>)XUT JIs1 TOTO, YTOOBI MAcTep MOTI' pPOBHO OTHWJIMTH ACTaJIb IO YTJIOM.

OTOT MHCTPYMEHT COCTOWUT U3 CEMH- WIN JIECSTHCAHTHMETPOBOH IUIOCKOW ITOBEPXHO-
CTH, KyJla BCTaBJSIETCS JIOCKA, U JABYX 3a)XHMOB, oOpa3yrommx kaHai. [locka kiamercs
Ha IJIOCKOCTH, @ B KAHAJ BCTABIIIETCS ITOJIOTHO HOKOBKH; TAaKUM 00pa3oM, TIPH pacIIiie
OHO YK€ He CheJIeT B CTOPOHY, U pa3pe3 OyAeT cAelaH TOYHO IMOJ TaKUM YTIIOM, KOTO-
PHI UTAHUPOBATIOCH MOTYYUTh. He CTOUT CKYNUTHCS Ha XOpOIIIee CTYCIO, Kperseecs
K Bepcraky. Hampumep, He ciexyeT TpaTHTh JCHBI'H Ha NEpeBSHHOE — JIOJTO OHO HE
npoTsHeT. Jlydme nproOpecTH amOMHUHUEBOE WM XOTS OBl TUIACTHKOBOE, Ja M CTOUT
TaKoe HEHAMHOTO JOPOXKeE.

Pa3BoaHoOli KJII0OY: HHOT/A €Ile 30BETCS TPyOUYaThIM KIIFOYOM. Takoi MHCTPYMEHT MO-
JKET OKa3aThCsl MTOJIE3HBIM JIOTIOJTHEHHEM K Ballleil MacTepCKOH.

I[nockorydupl ¢ pukcanmeii: GUKCHPYIOMHNA MEXaHU3M TTO3BOJISIET JepKATh JETallH,
MOKa MX PEXYT, IUIU(YIOT, CBEPIAT WM AENAIOT 4TO-TO eme. [Ipumep maHHOrO MHCT-
pyMeHTa TokasaH Ha puc. 3.5.

[ahﬁ
Puc. 3.5. IInockoeybyvl ¢ ¢uxcayueii: Oeticmeyom
KaK 00blYHbLE NIOCKO2YOYbl, HO OONOIHUMENLHO UMe-

1om  Qukcupylowuti Mexanuszm, KOMopwvlil Oepiicum
wjeKu 3axcamvlmu

I'ae4HbIH KII0Y: 3TOT UHCTPYMEHT [IO3BOJIUT BaM 3aKPy4YUBaTh IIECTUTPAHHBIC TAKU U
KpeTexHble BUHTHIL. JIyulle KynuTh Henblid Habop, Tak KaKk TOTAa OHU OKaXyTcs JelIeB-
Jie B IIepecyeTe Ha IITYKY, Ja U HUKOT/1a TOYHO He 3Haelllb, KaKol pa3Mep MOHag00UTCs
B CJICYIOLIYO0 MUHYTY.

PyJsieTka: MOXHO MPOCTO KYNUTh CAHTUMETP B OJIpKaiieM MarasuHe TkaHei. Bpsa mu
MOHAJ00MUTCSI 4TO-TO OOJIee MPUXOTIMBOE HIIH JJTMHHOE.

Ha6op HanWJIbHUKOB: HMCIOJB3YHTE UX JUIsl HITM(GOBKH IPyObIX KpaeB PacIUIICHHBIX
JiepeBa, MeTajuia M riactuka. [Ipocro kynurte Habop HEOOJIBIINX HAMMILHUKOB B Ma-
ra3uHe. [IpyHIMI 1 KayecTBO UX pabOTHl HUYEM HE OTJIMYAETCS OT coOpaTheB Ooblile-
rO pa3Mepa, a B AJIEKTPOHHBIX MOJIEJIKaX OHU HECPAaBHEHHO yJI00Hee.

ABTOMaTHYecKasl [pejb. MPUOOPETUTE aBTOMATUYECKYIO APEb C PEBEPCOM M pery-
JTUpOBKO# ckopocTteil. [Ipu paboTe ¢ MeTauIoM U IJIACTUKOM IMPEANOYTUTENIbHEE BKITIO-
4aThb ApCJ/ib Ha MaJIbI€ OGOpOT])I. ,Z[JI}I BBITIOJTHEHUSA MPOCTHIX, HO ACJIMKATHBIX pa60T Ja-
Ke JIydllle UCIO0JIb30BaTh Py4YHyIo Jpeiib. Ho B 1enoM npu paboTe ¢ 3JIeKTPOHHBIMH T0-
JIeTIKaMy JIOCTaTOYHO MMETh JIpellb C MaTpoHOM Ha cBepia 6 wim 10 MuuMMeTpoB
(nampon — 370 3aKUM Ha JpenH, B KOTOPBI BCTABISIOTCS cBepna. Yem Gounblie ma-
TPOH, TeM OOJIbIIIE AUAMETP CBEPI, C KOTOPBIMH MOXKET paboTaTh JApejib).
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v HaGop cBeput: Juisl Ipeid, eCTECTBEHHO, HEOOXOAMMBI pasHOOOpasHble cBepia. YOeau-
TEeCh, YTO OHHU JOCTATOYHO OCTPBI M MEHSWTE UX MM 3aTayMBaiiTe O Mepe TOro, Kak
OHM OyIyT TymuTbes. Jlydire KynuTh cpa3dy Habop, a peKOMEHIyeMBble JTHAMETPBI I
paboTHI ¢ anekTpornkoii: ot 0,8 1o 6 MIIITUMETpPOB.

v THCKH: WCIONB3YIOTCS I 3aKUMa Jietaiedl B mpouecce paborsl. Kakue-to ycosep-
IIEHCTBOBAHHBIE TUCKH BPSIJI JIM MOHAN005TCsA — OyIeT JOCTaTOYHO M HEOOJNBIINX, KO-
TOpBIE KPEIATCS Ha KPalo BepcTaka.

v 3amuTHbIE 0YKH: HOCUTE UX, KOTJa paboTaeTe MOJIIOTKOM, PEXETe, CBEPIIUTE U BOOOIIE
JieTTaeTe YTO-TO, a M3 SIULEHTPA MOXKET BBUICTETh CTPY)KKa WM Kycodek MeTata. [looca-
ayticma, ucnoavsytime ux! A He IPOCTO NIEp)KUTE Ha CTEIUIAKE B CBOSH MaCcTEPCKOA.

Jge xpanums unchipuymeniivi

WTak, OCHOBHBIE MHCTPYMEHTBI, KOTOPbIE MOHAO0STCS Uil PadOThI C AIIEKTPOHHUKOH, ObLIH
OMMUCaHBI B MPEABLAYIEM pa3jiele 3TOH IiaBbl. Teneps, Korjaa Bbl BCEe 3TO UMEETe, BOSHUKAET
BOIIPOC, Tl XPaHUTh MHCTPYMEHTHI, YTOObI OHU HE MYTAINUCh MOJ HOraMH B TO BpeMs, KOrja
HE HYKHBI, 1 OJTHOBPEMEHHO OBbLIM 10/ PyKOHi, Koryia noHanoosrcs. Eciu y Bac noma yxe ectb
CHeNHaNbHOE MECTO, 000PYIOBAaHHOE MO MacTEPCKYI0, MOKHO TMOBECUTh HEKOTOPbIE HHCTPY-
MEHTBI Ha CTEHKY UMEHHO TaM. [103a00ThTech O CrierUaibHOM YXO/I€ 32 TEMU U3 HUX, KOTOPbIC
UCIIOJIB3YIOTCA Yallle JPYTHX: KycauKaMH, IJIOCKOryOlaMu U T.II.

OcrasbHble e MOKHO YKPOMHO TPHIIPATaTh B HEOOJBINON SIIMK /I UHCTPYMEHTOB, KO-
TOpBII OYy/IET CTOSITH 3JI€Ch )K€, Bo3se padouero Mecta. CaMblil IPOCTOH SAIIMK PEATBHO KYIHTh
3a kakux-To 10 j0Ju1apoB, a MOXKHO JJayKe COKOHOMUTD, B3SIB CTapbIi JEAYIIKUH ITACTHKOBBIH
SIIMK JUTSI PHIOAIKMX CHACTeH (IUTACTHK BIIOJHE COWMET, BEAb HMHCTPYMEHTHI IJisi paboThI C
JJIEKTPOHHBIMU YCTPOHCTBAMH B CBOEM OOJIBIIHHCTBE HEOOJbIIME W Jierkue). Takoil simk
HMeeT MHOXKECTBO HEOOJBIINX OTAENEHHH, B HUX YA0OHO XpaHUTh BHHTHI U NPOUYI0 MEJI0Yb,
ocCTarolIyrocs mocie cOOpKH cxeM M Oe3lelyliek, a B OOJbLUIOM OTJEJICHUH OTIMYHO IOMec-
TATCS OCTAJbHbIE HHCTPYMEHTBI: MOJIOTKH, OTBEPTKH U T.1.

[lﬂcm/zz/.aeﬂmoz /como/wze He HYIHGL
kanqoui gens (Ho moyri npuzoquiieca)

CymiecTByeT ellje HeMajao HHCTPYMEHTOB, KOTOpbIe NOMOryT Oosiee 3((EeKTUBHO UCIIOIB30-
BaTh Balle BpeMsi, MPOBEACHHOE B MAcTepPCKOM. VX HENb3s OTHECTH K KATErOPHH 00s3aTellb-
HbIX, HO €CJIU OHU YKE€ MbUIATCA B rapaxe, TO ouemMy OBl OQHaX/bl HE HaWTHU UM MMPUMECHCHUEC
U B 3JICKTPOHUKE?

PaboTtaem Ha CBEPNIMNBHOM CTaHKe

OTOT HEOOJIBIION CTAHOK MMOMOXKET MPOJIENbIBATh BCEBO3MOXKHBIE OTBEPCTHSI FOpa3io akKy-
partHee, 4eM C UCIIOJIb30BaHUEM aBTOMaTH4ecKoi apenu. Kakum obpasom? Bel noiyuure nosn-
HBII KOHTPOJIb HAJl YIJIOM M IIIyOMHOW Ka)KZAOTO OTBEPCTHS, BE/b JUISl TOTO, YTOOBI JIepKaTh
o0pabaTbIBaeMyl0 JIeTallb, BCEr/ia JIydllle UCII0JIb30BaTh THCKH, a He ToJible pykd. CTaHOK MO-
KET OKazaThCsi 0COOCHHO yIOOHBIM, €CIM OBUIO MPUHSTO PEICHHUE CaMOCTOSITENLHO C/ENaTh
MEeYaTHYIO IU1aTy (OTHOCHTENBHO TEXHOJNIOTHH WX M3rOTOBJIEHHs cM. riaBy 11). Ecim obecme-
YUTH ce0s1 HEOOJBIIMM CBEPIIOM, TO MOKHO JIETKO W HEMPUHYKIEHHO MPOJIENBIBATH OTBEPCTHS
JUTSL IOCAAKY BBIBOAHBIX PaJAH03JIEMEHTOB IPAKTHYECKHU B JIF000I1 miare.
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Su-d BeposiTHO, Bce [oMallIHUE YMENbLbl 3HAKOMBI C pPa3MEPaMHU CBEpJl, YKa3aHHBIMU B

MuuMMeTpax: 2, 3, 6 MM 1 T.1. JlnameTpsl cBepi BHIOMPAIOTCS U3 CTAaHJAPTHOTO
psina, koropsiit umeer mar 0,1 mm. B GonbinmHCTBE cityyaeB Takol TO4HOCTH 00-
Jee 4eM JI0CTaTOYHO, U, KaK IIPAaBUJIO, OCTAETCS TOJIbKO YTOUHUTh, €CTh JIU TaKOEe
CBEpJIO B Mara3vHe WU JaKe J0Ma B SIHKE C HHCTPYMEHTaMHU.

OOpe3ka aeTaneii Np1 NOMOLUYM CTaHKa UMW LIUPKYASPHON NUNbI

Hcnonb3oBaHue CTaHKa WM IUPKYJISIPHON NMHIIBI YPE3BBIUAHO 3aMaHUYMBO ITPU HEOOXOAH-
MOCTH PACIWINTh 3arOTOBKY W3 JIepEeBa MM IUIACTHKA OOJBINOW JUIMHBL. [[Jis TOrO 4TOOBI
obecreunTh MPsAMOiA pa3pes3, Hy)KHO HCTIOJIb30BATh HAMPABISIONIYIO JTHHEHKY U 3axuMbl. Eciu
HET YBEPCHHOCTU B TOM, KaK 3Ta HalpaBJIAOMIas BBITJTIAJUT WIM KaK TOYHO €€ HMCIOJIb30BaTh,
PEKOMEH/IyeM CIiepBa 03HAKOMHTHCS C PYKOBOJACTBOM, MPHJIATaeMbIM K CTaHKy. [loMHHTE —
0€301acHOCTh MPEXJIE BCETO.

Eciu B unure IJIaCTUK, TO MOTPYAUTECH NOMEHATH JUCK Ha MeJIKO3y6LII>i, HnHaye 1pu uc-
MOJIb30BAaHUH OOBIYHOTO JIMCKA IS Paciiiia IepeBa Bbl PUCKyeTe pa3apoOHTh Ballly 3arOTOBKY.

BbinonHeHue AenuKkaTHbIX padoT npy NoMoLLyM 60p-MaLUMHKK

Bop-MammHka, nim MUHU-IpeIs, U300pakeHHast Ha puc. 3.6, npencrasisier cobol MUHHA-
TIOPHBIH BapHaHT aBTOMAaTHYECKOW JIpeiu, HO UMEIOIINI 3HAUUTENBHO 00Jiee BBICOKOE YHCIIO
060poTOB — 25 THICAY B MUHYTY U JaXe BbIIIe (U1 CpaBHEHHST — CKOPOCTh BpAICHHs 00bIY-
HO¥T ObITOBOM jpenu peako mpessimaet 2500 06/muH). Y coBepiieHCTBOBaHHbIE, (PUPMEHHbIC
00p-MallIMHKH, KaK IPaBUJIO, UMEIOT PETYJINPYEeMBbIil KOHTPOJIb 0OOPOTOB.

Puc. 3.6. Bop-mawunkxa pabomaem Ha 4pe38blualiHO GbICOKOU
ckopocmu;, 61a200aps IMOMY ee MONCHO UCNOAb308AMb OJisl
cgepenusl, pe3ku U Npuoanusi opmuvl npakmuyecku 1obomy
mamepuany

Jnst BBITIONTHEHHMS JTI000H paboOThI IIPH IMTOMOIIN OOpP-MAaIIMHKH TOYHO TaK K& HEOOXOAUMO
BBIOWpATH NMPaBWJIBHBIA THI U pa3Mep cBepiia. K mpumepy, He cieayeT NUH(pOBaTh METAILT HIIH
IUIACTHK palIliiIeM, NIpeAHa3HAuYeHHBIM Ul JepeBa, MOTOMY YTO ONMIKH MaTepuaja OYeHb
OBICTpO 3a0BIOT co0o¥ THUIHdYyromue OOPO3AKH Ha MOBEPXHOCTH PAIITIIIL. [IpaBUIBHO BHI-
OpaTh CBEpIIO, MOIXOAAIISEe K MaTepHATy, C KOTOPBIM BBl HMEETE AENO0, HOMOXKET HHCTPYKLHS,
npuiaraeMasi K Takod MUHUIPEIIH.
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Cogeprmanue uncrzpymentinol wuchioruu
U CMAIAHHbLUN

®DaxT, TPOBEPEHHBIN JKU3HEHHBIM OIBITOM: JICKTPOHUKA HE JIOOUT rps3u. [1maTel, komrto-
HEHTHI, ]a ¥ BCE OCTAIBHOE TOXKE JIOJDKHBI CUATh YACTOTON, MHAa4Ye OHU He OyAyT paboTaTh Kak
HaJI0 WIH paboTats BooOIe. OcoOEHHO BBICOKHE TPEOOBAHUS K YHCTOTE CIIEAYET MPEIbIBIATH
BO BpeMs TalKK Ha IMevYaTHOH 1iare. I'psi3b Ha mocieqHel MPUBOIUT K TOSBICHHUIO TUIOXO TPO-
MAsTHHBIX COCTUHEHUH, a OHHU, B CBOIO OYepe]h, — K TOMY, YTO CXeMa FJIH He OymeT paboTaTh
BoOOIIIE, WK paboTaTh Uik nHorAa. Ceifyac MBI paccKa)keM O HEKOTOPHIX BeIaxX U METO/ax,
KOTOpBIE IIOMOTYT BaM COZEPKaTh CBOe pabouee MECTO B UHCTOTE U TOPSIIKE.

Cusiowas aneKTpoHuKa

Bo3M0XHO, BB yKe HMeeTe MOJ PYKOH BCe HEOOXOMWMBIE YUCTALINE CPEACTBa, IOMI-
Xondmye A paboT ¢ IIEKTPOHHUKOW, MMOATOMY MBI TOJNBKO OBICTPEHBKO MPOUIEMCS IIO
oMy, 9TOOBI MPOBEPUTH, BCEM JIH BBl 3amacinucb. BOT CIUCOK, KOTOPBHIM MOKHO CMEJO
PYKOBOACTBOBATHCS.

v/ Msrkasi TKaHb. [pOIIE BCErO JEPKaTh B YUCTOTE
paboyee MECTO W MHCTPYMEHTBI, BpEMsI OT BPEMEHH
npotupas ux OT meUIM Os3p10. He pekomenmyercs
MPpUMCHSATH 6I)ITOB]>Ie pacnbliuTe I €  YUCTAIIUM
Cp€ACTBOM, MOTOMY YTO HCKOTOPBLIC M3 HUX MOTYT
HaKanjinBaTb CTATHUYCCKOC DJICKTPUYCCTBO U, TaKUM
00pa3oM, MOBPEUTH CXEMY.

v' CikaTblii BO31yX: ObICTPO yOpaTh MbUIb C TOHKHX
JJIEKTPOHHBIX CXEM MOXKHO IPH IIOMOIIHM CXKATOr'O
BO31yxa. bamion ¢ HuMm (puc. 3.7) HepemKko MOXKHO
HAlTH B XO35ICTBEHHOM MarasuHe.

v BbITOBbIE YHCTHLIME CPEACTBA. YTOOBI YAAIUTH
MPUCOXIIYIO TPSI3b U XKHUP ¢ MHCTPYMEHTOB, pabo4mx
MOBEPXHOCTEH M BHEIIHHX CTOPOH BJIEKTPOHHOTO
yCTpOiicTBa, NOIyCKaeTcs HaHeCTH Ha HUX HEMHOTO
cIpesi U3 pacubUIMTeNs OBITOBOH XUMHUH. OIHAKO U3-
3a BOJHOM OCHOBBI TaKHMX CPEICTB 3alperiaeTcs Hc-
MOJIB30BATh UX JUIl OYHCTKU CXeM, TeM Ooliee Haxo-
JSIIAXCSL IO/ HAaPSDKEHHEM, TaK Kak BBl HEIIPEMEHHO
YTO-TO 3aMKHETE.

v OYMCTHTEIL/00e3KUPUBATENb U YJIEKTPOHUKH: Puc.37. Cocamiii 6030yx? Heco-
€CIH YXK BaM HE TEPIUTCA OYMCTUTD OT IPA3H HETO~ oo oono us ayuumx cpedems
CPEIICTBEHHO PaINOdIIEMEHT WM BCIO MIEUATHYIO TU18-  (u9 yoanenus nou ¢ Oemukammbix
Ty, TO 00A3aTEIBHO HCIONb3YHTE TONBKO CIEHMATBHO  nekmpoHHbIX CXeM
MIpeAHa3HAYCHHBIE Ul OYHMCTKH JIEKTPOHUKH OYH-
marommue win obe3xupuBaronme cpeactsa. OHu mpo-

JIAfOTCS KaK B BUJIE CIIPEEB, TaK U B OYTHUIKAX CO IIe-
TOYKaMH.
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Hexkotopble anekTpuueckue Jeranu, ocOOSHHO JIBUIaTeld, 00s3aTeNbHO OJDKHEI
OBITh MOKPBITHI MAIIMHHBIM MACJIOM WM JPYTOM CMa3Ko JUisi HOpMaIBHOTo (yHK-
MOHUpPOBaHUs. He mepeycepcTByiTe U He CMOUTE €€ ¢ TeX JeTalei, /sl paboThI
KOTOPBIX cMa3ka HeoOxoauma. Eciu yx Tak MpUCTIMYMIO OYMCTHTH JIeTallb, HYX-
JIAIOIIYIOCS B CMa3Ke, IOTPYANTECh HAHECTH NIOCIIe OKOHYaHHs paboT CBEXYIO.

Macno n cmaska ans copepXaHus getaneil

B Tex aneKTpOHHBIX YCTpOICTBaX, I/ie UCIIOIb3YIOTCSI MEXaHHUECKHE JIeTaId, MOXKET ITOHa-
JIOOMTBhCS HavyallbHAsl CMa3ka M NEPHOJUYECKOe ee MOBTOpeHre. B kauecTBe mpumepa MOMKHO
BCIIOMHUTB XOTs OBl I1araromiero pooota. [1oBMKHBIE COSIMHEHUS B €r0 HOTaX TPEOYIOT ryc-
TOW CMa3KW MAIIMHHBIM MacjiOM WM YeM-TO €lIe B TOM K€ POoJe JUIsl TOr0, YTOOBI IapHHUPbI
MOTJIM JIBUraThesl TUIaBHO. Kakol MMEHHO BHJI CMa3KM CIIEyeT HCIOJIb30BaTh, 3aBHCUT OT
HIPUMEHSIEMOH 3aJauH.

v’ JIns cMa3K¥ BpaLIQFOIIUXCs JeTaeil JIydlie HCIOoib30BaTh CBETIIOe MAIIMHHOE MAcio,
TaKo€ Kak JJIs CMa3KM IIBEHHBIX MAIIMH U MY3bIKaJIbHbIX MHCTPYMEHTOB. He crout
IIPUMEHATh Macja C aHTUKOPPO3UOHHBIMY MHIPEJUEHTAMH, IOTOMY UYTO IIOCJIEIHUE MO-
ryT IpOpearupoBaTh C IIIACTUKOM JAPYTUX JETaJIed U PacILUIaBUTh UX.

v’ JIis CKONB3AIIMX U CIEIUISIONIMXCS JeTalell ClefyeT UCIOIb30BaTh CHHTETHYECKYIO
CMa3Ky, HallpuMep CMa3Ky Ha JINTHEBOH OCHOBE.

.Hy‘IH.Ie BCETO KYIIMUTH U CBETIIOC MAllIMHHOE MAacCJI0, U CHHTCTHUYCCKYIO CMa3Ky B OJHOM U3
MarasvHOB DJIEKTPOHUKH WU OBITOBOM XHUMHH, MIBEHHOMN TIPOAYKINHU U JaKE€ MY3bIKaJIbHOM.

GOBET

&HME

&,

Ecmm momante, XKenesnsni [JlpoBocek u3 Bonwebnuxa H3ympyouwoeo eopooa
CHIIFHO HYXXHaJcs B OONBIION OaHKe MaIIMHHOTO Macia, YTOOBI MOCTOSIHHO CO-
nepxath ce0s B mopsinke. OgHAaKo B OONBIIMHCTBE AJIEKTPOHHBIX MPOEKTOB JTakKe
JUTS JTUTEIBHOTO TIOIepKaHus MX (QYHKIIMOHUPOBAHHUS HY)KHO COBCEM UyTh-UyTh
cMa3kd. OTIUYHON aJbTepPHATHBOH MAIIMHHOMY MAaciy B OyTBUISX M JKEJE3HBIX
0aHKax MOXXET CIYXXHTh JKAAKas cMaszka B mmpunax. Kak BHIHO U3 HaMMEHOBa-
HUS, TaKasg cMa3Ka IpOJNAaeTCs B THOKMX MWIMHAPHYECKUX OaUIOHYMKAX, 1Mo (op-
Me HaIlOMHHAIOMWX MeOuuuHCKui mmpun. Ero “urma” mpencraBnser coboit y3-
KAH HOCHK, KOTOPBI HIEaThHO MOIXOAUT [UIL paObOTHl B TPYTHOIOCTYITHBIX MeC-
Tax. TakWe IMPHUIBI TPONAIOTCS B Mara3pHax 3JEKTPOTOBAPOB W B HEKOTOPHIX
(hoTO- 1 My3BIKaTLHBIX Mara3uHax.

HexkoTopble MexaHHYeCKHe KOMIIOHEHTHI He TPEeOYIOT HAJM4Ms CMasKH M Jaxe
MOTYT HOBPEIHUTHCS, €CIM HAHECTH Ha HUX Macio. CyLmecTBYIOT CaMOCMa3bIBaf0-
IIMecs IUIACTUKH, KOTOPBIE TEPSIIOT CBOM CBOMCTBA, €CIIM OKAXYTCS ITIOJBEPrHYTHI
BO3JICHCTBHIO Macell Ha OCHOBe HedTenmpoayKkToB. Tak 4To He CrelHuTe HAaHOCUTh
CMa3Ky JI0 TeX Iop, IoKa He OyzxeTe Ha CTO NPOLIEHTOB YBEPEHBI B TOM, YTO JAH-
HBI y3en WM Jeraib TpeOyer ee Hamuums. Jlydnre Bcero, 0COOCHHO eciu ycra-
HABJIMBACTCS HA MECTO KAaKOW-TO MEXaHWYECKHil y3ed BHACOMAarHUTO(OHA HIU
CD-mneiiepa, 0OpaTHTHCS K HHCTPYKIIHU TPOU3BOIUTENS.

HakoHel, HecMOTpsI Ha OINpe/ieliCHHbIe YI00CTBa B HCIIOJIb30BAHUU PACIIBUISIOIINXCS CHH-
TeTU4eCKux cMa3ok (kak Harnpumep, WD-40), He CTOUT IPUMEHSTH HX B JICKTPOHHBIX YCTPOIi-
cTBax. BOT 11Ba Ii1aBHBIX (hakTOpa, NPENATCTBYIOLINX ITOMY.
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v’ Tlpu UCHONIB30BAHUM PACIIBUIMTEINS JOCTATOYHO TSDKEIO KOHTPOJIMPOBATH ILIOMIA/b 110~
KPBITHS CMa3bIBaeMON MOBEpXHOCTU. Crpeil MOKeT MonacTh Ha MHOTHE OJIU3Nexalie
JIeTaay, KOTOpbIe COBCEM HE JAOJIKHBI OBITh IOKPHITHI CMa3KOil.

v MHOTHE CHHTETHYECKHE PACIBUINTENN SBJIAIOTCS H30JTOPAMH. XOpOLIO COPBI3HYB
YCTPOWCTBO, BBl PUCKYETE€ MOJTYyYHTh OCATOK Ha TEX JIEMEHTAX, KOTOpPBIE B IpOIECcCe
paboOTHl JTOJKHBI OOECIICUMBATH IEKTPUUCCKUH KOHTAKT Apyr ¢ apyrom. CoorseTct-
BEHHO, €CJIM paclblICHHE IPUBEIET K HApyIIEHUIO KOHTAKTOB, CXeMa He 3apadoTaer.

QOMHAY CMa3bpIBaroImuii MaTepran HeOOXOIUMO HAHOCHUTh HEMOCPEICTBEHHO Ha JIETallb,

TpeOYIOILyI0 CMa3KH.

UHCTpyMeHTbI Ans aanbHenwwen YUCTKU U KOHCTPYMPOBaHUS

PaboTas ¢ 3MeKTpOHNUKOM, MOKHO HCIIOJB30BATH €I MOpE APYTHX YIOOHBIX CPEICTB UL
OYHUCTKH, OOCTY)XKHBaHHUSA W KOHCTPYHUPOBAHHUS BamnX MoAeioK. CIMCOK TaKWX ITOJIE3HBIX Be-
el BKITFOYaeT ClIeaylomiee.

v' KHCTOYKH JJIsl PUCOBAHUSA. TAKUMHU KUCTOUYKAMH OUYEHb YIOOHO CMETATH YK€ MOPSI-
KOM IOJIHAI0CBIIYI0 TbUTh. CoBeTyeM M30eraTh JCIIEBBIX KHCTOUYCK, METUHA KOTOPBIX
co BpeMeHeM BbImanact. Jlydie KynmuTh cpa3y mapy KHCTEHl — OJHY TOHKYIO U OIHY
TOJICTYHO, YTOOBI MOXKHO OBUIO BBIMOJHATH JIF000M THIT paboT 1o ourcTke. Eie MOXHO
HCIIOJIB30BaTh 3yOHbIE IIETKU (TOJIBKO CHAayalla HEMIOXO Obl MX MPOMBITH OT OCTATKOB
MaCThl ¥ XOPOIIEHBKO MPOCYIIIUTB).

v/ ®@ororpaduueckasi KHCTOYKA Ui 0G0bEKTHBA. COUETAET MATKYIO KUCTOUYKY U IPYILLY,
OUUINAIOIIYIO BO3/IEHCTBHEM BBIIyBaeMOI'0 BO3AyXa. Takyro KHCTOUKY MOXKHO HPHOO-
pectH B (GOTOOTAENE KPYITHOTO Mara3uHa.

v' KOHTAKTHBIH 0YMCTHTED. TO3BOJISET JIETKO OYMCTUTH OT IPSI3U DJIEKTPUUECKHE KOH-
TakTbl. OYUCTUTEIN OOBIYHO MPOAAIOTCS B BUIE CIIPEEB, HO MOXKHO X PacIbUIsTh CHA-
Yajia Ha KUCTOUKY, a 3aTe€M €} y’ke U yJalsiTh IPsA3b C KOHTaKTOB.

v' TkaHeBble caJ(eTKH. C UX HOMOIIBIO JIETKO YAAJIUTh U3OBITOK Macia, CMasKd Hid
ouncrutelsi. MOXHO IPHOOPECTH YIaKOBKY ITOIOOHBIX cayi()eTOK B JII000I anTeke.

v' MapJist: Ul Mapiii CIIPaBeyIMBO YTBEPKIACHUE O TOM, YTO YEM IIHUPE JIEHTa, TEM OHA
ayarre. Mapiist Beceria o4eHs uncrtasi ((pakTHIeCKH OHa JOIDKHA ObITh CTEPUIIBHOMN) U HE
OCTaBJISET MOCIIe ce0s TKAHEBOW MBUTH MK HUTOK. OHA BechMa yI00Ha JUTs CTUKATHOM
OYMCTKHU paJiUOJeTaNeH.

v T1aJ04YKH M MHJIOYKH /ISl HOI'Tel: THXOHBKO OTOEPUTE y CBOEH CECTPBI MU TOJPYHK-
KW MaHUKIOpHBII HaOop. XpaHsIuecss B HEM IITYYKH JUIsl HHAWBUYaJIbHOTO yX0/a I10-
MOT'YT BaM COCKOOJIMTb BBEBILYIOCS B IEYATHYIO IUIATy IPsi3b M OYUCTUTDH AJIEKTpHUE-
CKHE KOHTAKTBHI.

v' KaHueasipckasi CTHpPaTeIbHAs PE3MHKA. HEGOIbIIOM KYCOUEK JIACTHKA IPOCITYKUT BaM
JIOJITYIO ¥ YECTHYIO JKH3HB, IOMOTasi COJIEP’KATh B YUCTOTE KOHTAKThl, OCOOCHHO 3aJIUThIE
KUCJIOTOM OT MoTeKux Oarapeek. OfHAKO ClienyeT COOI0aTh OCTOPOKHOCTD, BBITHUpAs
TpsA3b C MOBEPXHOCTH MEUATHOH IUIAThI, MOCKOJIBKY HECJIOKHO M “HaTepeTh’ CTaTHYeCKUil
3apsi. Bo u3bexxanue mogoOHBIX HENPHUSATHOCTEH yOenuTech, UYTO UCIOJIB3YETE HATy-
PpaJIbHBIN JaCTUK PO30BOTO 1IBETA, @ HE U3rOTOBJICHHBIN U3 nosiuMepa. [lonmumepHsie pe-
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3UHKU MOTYT OCTaBUTbH Ha ILIATE I'PsA3b, KOTOPYIO [IOTOM 3HAYUTEIbHO TPYIHEU BbIBEC-
TH, 4YeM Ty, paAH KOTOPBIHA BbI Opanu 3Ty pe3sHUHKY B PYKH.

3ama3ska: Jydiie MpUMEHsITh 3aMa3Ky, KOTOpasi MOJAXOAMUT JJIsi COOPKH TIaCTMACCOBBIX
aBuamozesnei. OHa 3alOJHUT TPEIIUHBI U CKOJIBI, TEM CAMBIM OOJAaropoJUB BHEIIHUH
BUJI BaIlIMX JEKTPOHHBIX MOEIIOK.

Krewn na bexa

KoncTpykTopckne paboThl BO MHOTHX 3JEKTPOHHBIX IMPOEKTAX MPEIyCMATPUBAIOT HCIIOJb-
30BaHUE KJISSIINX BEIIECTB TOTO WIM MHOro poja. K mpumMepy, 4ToObI 3aKpenHTh HEOONIBIIYIO
MEYaTHYIO IUIATy BHYTPH HEOOJBIIOTO IUIACTMACCOBOTO KOPITyca, MPUXOJHUTCS CHIENaTh mapy
Mas3KOB KiIesl.

B 3aBucumocTn OT THMa 3aJa4d, MOKHO HCIIOJIB30BAaTh KaK OOBIYHBIM OBITOBOW Ki€H, Tak U
STIOKCHTHBIN WM IIMaHAKPUIIATHBIH, @ TO ¥ ABYXCTOPOHHIOIO KIISSIIITYIO JICHTY MM TEPMOIIUCTOJIET C
PpacIUIaBICHHBIM CHJIMKOHOBBIM KiteeM. Hrnke nprBeieH crimcok Hanbosiee yaauHbIX PEIICHHH.

v

Benviii 6bimosoii kel (IIBA) npojaercst IPaKTUYECKH BO BCEX CYIEPMapKeTax, CTPOH-
TENBHBIX M XO3HCTBEHHBIX MarazuHax. OH BBITyCKaeTcs IPOMBINUICHHOCTHIO B HE-
6ousbinux Oankax u coxueT oT 10 10 30 MuHyT (0JHAKO MOJHOE BPEMSI BBICHIXaHHS CO-
cTaByseT 10 24 4acoB). DTOT Kiel UAeabHO MOJAXOMUT ISl CKICHKH JiepeBa U APYTrux
MOPHUCTHIX MaTepuayioB. Ecii ke BB coOMpaeTech MCIIONB30BaTh METAJUl WU IDIACT-
Maccy, OyIer paymMHee BRIOpATh TOT WM WHOM KJIEH U3 MPUBEICHHBIX HIDKE.

Dnoxcudnasi cmona pojaeTcs B AByX ToOMKax. HermocpencTBeHHO nepes mpuMeHeHHEM
BBI JIOJDKHBI CMEIIATh PaBHbIE YACTH COJCPKUMOIO TIOOMKOB M HAHECTH IOJTY4YHBIIYIOCS
CMeCh Ha CKJIEHBaeMble JieTanu. boJbIIMHCTBO AMOKCUITHBIX KileeB coxHeT oT 5 o 30 mu-
HYyT, HO TOJIHOE 3aTBEpIEHHE M B ITOM Cllydae 3aHMMaeT Jo 12 yacoB. Mecto ckielku
SMOKCHUJIHBIM KJIEEM IOJIy4aeTCs OUeHb KPETIKMM U YCHEIIHO MPOTHBOCTOUT KHAKOCTH.

Luanaxpunamuelii kneii CKICUBAET MPAKTUIECKH BCE Ha CBETE MOYTH MTHOBEHHO. On-
HAaKO HCIIOJIb3YHTE €ro O4E€Hb OCTOPOXKHO, MOTOMY YTO C TOH XK€ JIETKOCTHIO MOKHO
CKJICUTh W Tanblpl. [Ipy ckielike TTagkux W WACaTbHO MPHIICTAIONIMX MOBEPXHOCTEH
OTJINYHO TIOJXOJUT OOBIYHBIN IIMAHAKPHUIIATHBIA KIICH; €CIIM )K€ MOBEPXHOCTH HE 0CO-
OEHHO IJIOTHO HPHJIETAIOT APYT K APYTY, MOXHO IONPOOOBaTh Oonee BSA3KUi, 3aIoi-
HSFOIMH BIIAANHBI [HAHAKPUIIAT.

V' Jleyxcmopounas kaetkas nienka TPEACTaBIseT cob0M OBICTPBIN, HO HE 0CO00 HAaIEXk-

HBIA METOJ| Kperexa jaeraneil. Takas JieHTa unealbHO paboTaeT Ui KPEIICHUs Mevart-
HBIX IUIaT B KOPITyCcE WM HaJEXHOW CTSHKKHM CBOOOIHO Oonraromuxcs aeraiel. JleHra
yI00Ha TeM, YTO MOYKHO OTpe3aTh KyCOK NPaKTHYECKH JIto00i (OopMBI U pa3Mepa, KOTo-
PpHIii TpebyeTcs, a ecli Hy>KHO 3alOJIHUTh IHUPOKYIO IIeb, TO HETPYAHO HAKIEHTH JIEH-
Ty B Heckosbko cioeB. Ilepen mokieikoil cienayer yOeaUThCS, UYTO CKJIEUBAeMbIe IO-
BEPXHOCTH CyXHe€ U TIIATEIbHO BBITEPTHI OT MBUIH U I'PA3H.

PacninaBieHHbIH CHIIMKOHOBBIN KJICH M3 TEPMOMHCTONETA, H300paXXeHHOTo Ha puc. 3.8,
OTJINYHO TIOOWAET IJIsl PAJHOIOOUTENs, KOTOPBIH HE MOKET BBDKAATH TE HECYACTHBIC
HECKOJIbKO YacoB, YTO KJICH COXHET JIO0 TOJIHOTO OTBepAeHHs. UTOObI HAaHECTH Takou
KJIel Ha MECTO CKJIEHKH, JOCTaTOYHO BCYHYTh CHJIMKOHOBYIO MaJIOYKYy B TEPMOIIUCTO-
JIeT, BKIIFOUUTH €T0 B CETh U MOJ0XK/ATh, TIOKA OH pa3orpeeTcs. Bpemst BEICBIXaHUS Kiles
COCTaBJIAET BCEro OKOJO 2 MHHYT. CaM CHIIMKOH BOJOCTOEK M B PACIUIaBICHHOM CO-
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CTOSIHUHM 3aIOJIHSCT BCE MICTH U HEPOBHOCTH, T.€. CIYXKUT repMetukoM. OJIHAKO Cley-
€T MIOMHHUTB, YTO TeMIIepaTrypa ero IasieHus cocraBisieT oT 120 mo 150°C — mocra-
TOYHO, YTOOBI 00XKEeUYb KOXKY, €CIIH MOMaeT, HO, K CUACThIO, BCE €I CIMIIKOM MAJo,
YTOOBI TIOBPEAUTD PAIHOIETAIIH.

™

Puc. 3.8. Cunuxonoeviii xneii us mepmonucmonema
ObICMPO U HAOEIICHO CKpenum 0emanu emecme

Odycipoticiibo aadoparmopun
faquosrodurizeds

ITpaBuabHBIA BEIOOP MECTa, TI€ BBl INIAHUPYETE 000PYI0BAaTh CBOIO JTA0OPATOPHIO, TAK XKE
Ba)KEH, KaK M IpaMOTHas pa3pabOTKa CaMUX 3JIEKTPOHHBIX NMPOEKTOB U aCCOPTHMEHT pabodImx
MHCTPYMEHTOB. Tak ke, Kak U B ONEpalusix ¢ HEABIKUMOCTBIO, I PaJAnOIIOONTENHCKOI J1a-
GopaTopuy CIpaBeJINB MIPUHIUIT IPUOPUTETHOTO MECTA PACIIOJIOKEHUS. Y TauHO 3aHSB yToJ B
JIOME WM KBapTHUpPE, BBl HE TOJBKO CaMOOPTaHHM3yeTeCh, HO M IOJIy4HTe eme OoJbliee yno-
BOJILCTBHE OT HKCIIEPUMEHTOB C 3JIEKTPOHUKOH. HeT Hiuero xyske, 4eM paboTa Ha 3aBaJI€HHOM
pabodeM MecTe IpH CKyJHOM OCBEICHUH B TIOMEIIEHHH C 3aTXJIBIM BO3IYXOM.

OCHOBHbIE MHIPeANEHTbl MeanbHoN nadopaTopun

[TepBBIMH COCTABISIOMIMMH XOPOIIO YCTPOCHHOHN 3JIEKTPOHHOH J1a00paTOpUH SABISIFOTCS.

y,HO6HOC pa6oqee MECTO — €CTECTBEHHO, CO CTOJIOM M CTYJIOM,

XOpouIee OCBCUICHHUE;

JISTKOAOCTYITHAA DJIEKTPHUUICCKas pO3€TKa, O6€CHC‘II/IB8.IOH.IEIH TOK KaKk MUHUMYM 15 A,
MHCTPYMECHTBI U J€TAJIM HA PACIIOJIOKCHHBIX PSAAOM IIOJIKAX MIJIX CTEIJIaXKaX,
KOM(I)OpTHaﬂ 1 cyXas KiImMaThu4iecKas 06CTaHOBKa;

TBep/asl U riiajKas padouasi IOBEPXHOCTH;

NN NN R

THUIITHHA U CIIOKONCTBHE.
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e
S WneansHoe pabouee NPOCTPAHCTBO HE JOJDKHO M3MEHUTh CBOU OUEPTAHHMS, €CIH

BBl OCTaBHUTE €r0 Ha HECKOJIBKO YacoB WK Jaxke aHei. Taxoke ObLI0 OBl OTIMYHO,
ecii Obl OHO OCTaBaJIOCh TPYAHOJOCTYITHBIM WIIM BOOOIIE HEAOCTYHBIM I Ba-
X ieTeid. JIIoOOnbITHBIE IETH U 3JIEKTPOHNKA HECOBMECTHMBI IIPAKTUYECKH HU B
oJ(HOM mpomnopiuu!

8‘,9

Urak, BBl yXKe MpUayMaiy, Ijie 10Ma Bbl CMOXKETE HAWTH NMPHOEKHUIIE U 00YCTPOUTh MECTO
Juist paboTHI ¢ 31eKTpoHMKOW? Eciin ere Het, TO mociienytomiye pas3/iesibl HOMOTYT BaM PELIUTh
3TOT BOIIPOC OKOHYATENBHO.

BbiOOp MaeanbHOro MecTta ansg 3aHATUIN 3NEKTPOHUKOM

Iepen HayanoM NMPaKTHYECKHX PadOT MO AJIEKTPOHUKE XOPOIIO MOJyMalTe Hal TeM, TIe
MMEHHO B BallleM JIOMe Bbl coOupaerech paboTaTh JOJITMMHU Beuepamu. MieanbHbIM MecTOM
Jutg 000pyJOBaHUS Balllel MacTepPCKON SBISIETCS TapaX, MOCKOJIbKY TaM MOYKHO NasiTh, MUINUTh
U CTPOTaTh, HE OIAcasiCh 3a CBOM HOBBINM KOBep. Bam He moTpebyeTcs Tak y»K MHOTO MecTa —
Bcero npuMepHo 1 Ha 1,5 merpa. PaGouee mpocTpaHCTBO MOXXKHO YCTPOHTH IJIE-TO COOKY M
MapKoBaTh MAIIMHY KaK U paHblIle, €CIIH TOJIBKO TaM COOKY y Bac y»Ke HE CTOSIT BEJIOCHUIIEBI,
ra30HOKOCHJIKA, CTapble UTPYILIKU U YepT 3HAET YTO elIe.

B ropozckoit kBapTHpe WIM JOME MOXKHO HCIOJb30BaTh KOMHATY, HO TOJIBKO €CIHM OHa
YIOBJIETBOPSIET XOTSI ObI OCHOBHBIM TPEOOBAaHUSIM K MacTepckoil u naboparopuu. Ecian B xom-
HaTe y)e JIeKUT KOBEP, TO HEIUIOXO Obl MPUKPHITh €r0 KaKMM-HUOY/b 3alUTHBIM ITOKPBITHEM,
4TOOBI BOCIIPEISITCTBOBATh HAKOIUICHHUIO CTATUYECKOTO AJIEKTPHUYECTBA — HANPHUMED, HCIIOJIb-
30BaTh aHTHCTATHYECKUI KOBpUK. bolyiee moapoOHO 0 Mepax aHTUCTATH4YeCKOW 0e30MacHOCTH
BbI MOTJIM IPOYECTH B TJ1aBe 2.

<OE e KpoMe cHmKeHHUs pucKa CTaTMYECKOTO paspsifia, MCHOJIb30BAHUE CIEIHATBHOTO

MOKPBITHS TTO3BOJIUT BaM Cpa3y YOUTb M BTOPOro 3aiflia; KOTJa Ha HEM CKOMHUTCS
BCSIKM HallaJIaBIIMK CO CTOJIa MyCOp, MOKHO OyJeT B3sTh BEIOMBAJIKY, BBITAIUTh
MOKPBITUE HA YJIHIly U XOPOIIEHbKO BBITPSAXHYTh. 1l0ocae 3TOro mOKpbITUE CTAHET
KaK HOBEHbKOE, a UTO KacaeTcs BHIOMBAJIKH, TO OHA W MOJABHO OCTAHETCS B HJie-
aJIbHOM COCTOSIHUM €L1€ MHOTO JIET.

Boo0riie-To criajibHs, KI1aJ0BKa WK 00I1as KOMHATa TOXKE MOTYT OKa3aThCs IPUEMIIEMbIMU
JUISL MCTIONIb30BAHMSI B POJIM MAacTEPCKOM, HO JIydllle, €CiIM YK Ha TO TOILIO, PaCUUCTUTh cede
yroj, B KOTOPOM, KpOME BaIllUX MHCTPYMEHTOB, HIUEero He Oynet. Cirydaercs Tak, 4To MpUXO-
JUTCA OCTaBJIATH 3ﬂeKTpOHHbll7[ IMMPOCKT Ha HOYb WJIK AK€ Ha HCONPECACICHHOC BPEMA, U XO-
4eTCs IOTOM HAMTH CBOIO pabOTy B TOM e BHJIE, B KAKOM €€ OTJIOXKHUIIH.

Ecnu xe Bamie pabouee MECTO HaxOAWTCS B XKHUIOM IPOCTPAHCTBE JOMA, TO JKEJNATEIbHO
(kpaiiHe kenmaTenbHO) TOCTIE OKOHYAHHsS PabOThl MpATaTh €ro. Bo Bpems paboOThl BbI MOTIIH
MOPSIIKOM HAaCOPHUTh, OCOOEHHO B CEpeMHE IMpollecca OTIIaJIKU MpoekTa. B Takom citydae He-
OoJibliast CKJIaHAas IUPMA MOMOKET OTJIMYHO CKPBITH Ballle pabouee MpOCTPAHCTBO, 0COOCHHO
€CJTM OHO 3aHHUMAET YTOJI B )KUJION KOMHATE.

g‘*’""s Ecnu Baiie pabodee MeCTo JOCTYITHO JIPYTUM WIEHAM CEMBH, TO IIPOCIIEAUTE, YTOOBI
HHTETPAJIbHBIC CXEMbI U OCTPLIC MPCAMETLI HE MaJlajIi Ha MMOJI — HACTYIIMB Ha HUX,
BalM OJIM3KWE BPSJ JIM UCIIBITAIOT NMpUsiTHBIE ouryuienus! Erue sydme BooOie or-
PaHUYMTB JOCTYI K pabouyeMy MECTy TeM, KTO He 3HaKOM C IpaBHjIaMu Oe30macHo-
CTH TPU OOpPAICHHH C JICKTPUYCCTBOM U DIICKTPOHHKOW. OOBIMHO HAMOOJbIIICE

JIIOOOIBITCTBO KO BCEM HMHTCPECHBLIM HITYYKaM NPOABJIAIOT ACTU, IOOTOMY, €CJIM OHU
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Y BacC €CThb, Jy4dlI€ JACpKaThb CXCMbl, HHCTPYMCHTBI U BCC OCTAJIbHBLIC 3amachbl TAe-
HUOYIb HAa BHICOKOH TOJIKE WJIM 32 3aKPBITON JABEPBIO, BHE MPENENIOB AETCKON JOCs-
TaeMOCTH.

oo Ecnu yx Bac He yauBisieT uuest paboTaTh B ClaJibHE WIIM KJIaJ0BKE, TO B OJHH
NPEKPacHbIH J€Hb BaM MOXKET B30PECTH B TOJIOBY MBICIIb PACIOJIONKHUTh MacTep-
CKYIO B TyayeTe. Torna npocTo IIOTHO 3aKpOWTE JBEPbh, U HUKTO HE JIOTaJlaeTcs,
YTO Ha CaMOM JIeJIe BBl CTPOUTE MEXTaJIAKTUYECKHHA KOCMHYECKHil Kopalib co
BCTPOEHHOU KO(heBapKOu.

TpoWHas yrpo3a: Xonog, Xapa v BAaXHOCTb

He cronp yx BaxkHO, TJie IMEHHO BBl OPraHM30BajJIM CBOIO MACTEPCKYIO — JaBaiiTe Jryulle
paccMOTpUM KIMMaTH4eCKHe YCJIOBUS Ha BaieM pabodyeM mecte. Eciu tam, rie Bbl paboTaete,
XOJIOZHO, XapKO WJIM ChIPO — OTKAXHUTECh OT 3TOro mecra. KpaifHocTu TemmepaTypsl WiIH
BJI&YKHOCTH HE TOJIBKO CIEJIal0T HeyJOOHBIM Tpolecc paboThl, HO U MOTYT OKa3aTh HETATUBHOE
BIIMSIHHE HA CAMy CXEMY.

YroObl pa3odparhest ¢ TPEOOBAHUAMH K KIIMMAaTHUECKUM YCIIOBUSIM, TPOUTHTE CIIEAYIOIIEe.

v Ecnu Bbl pabortaeTe B rapaxe, Ha 4epjlake WM B IOJBaJle, TO MOAYMAiTe O TEPMOM30-
JSIIMM Baliero paboyero Mecra, €cid OHa OTCYTCTBYET. B LemsX HM30IISIHMU MOXKHO
MPUMEHSTh CTEKJIOBOJIOKHO, PYJIOHBI KOTOPOTO CTOSIT OTHOCUTEIBHO HEAOPOTO, a ycTa-
HOBKa TpeOyeT TOJIBbKO HalIW4usl HHCTPYMEHTa JUisl KperuieHus ckoO. [paBna, crexioBo-
JIOKHO MOXET OBITh OIIACHBIM, €CIIM BIBIXaTh €ro IMbLJIb — II0TOMY YIPSIMO COOII0oNanTe
BCE PEKOMEHIAllNH, H3JI0KEHHbIE B HHCTPYKIMU MO ee MOHTax. [Ipu camocrosrensHOM
000pyIOBaHNM Ballero pabodero Mecra CTEKIOBOJOKOHHON H30JsLueil HajaeBaiiTe
MEepYaTKH, OYKH U PECIIUPaTop.

v' HekoTopble TOABAJBI M rapaXkd CTPaJAIOT OT Haluyus M30bITOYHON Biard. Ecmu pa6o-
Yyee TTOMEIICHHE HaXOIUTCS HIDKE YPOBHS TPYHTOBBIX BOJI, TO Ha ITOJIy MOXKET CKarlIu-
BaThCs BoAa. M3 coobpaxeHuii 6€30MacHOCTH MpH pabOTe C AIEKTPUIECTBOM CIEILYET
n30eraTh MecT, I'/Ie T10JI MOKPBII MM JTa’Ke Yy Th BIIAXKHBIH.

v’ PaGotast B rapaxe, MpoOCII€IUTE, YTOOBI BAIll BEPCTAK HE CTOSUI PSZIOM C JBEPHIO HIIM OK-
HOM. DTOT LIar BOCHPENATCTBYET IONaAaHHIO BJIark C YJHIBI Ha Ball padoyuuil MPOEKT.
Brl Taxoke He CTOJKHETECh C TPaBOM, MECKOM WM BCAKMMHU OyKaIlKaMU Ha MEYaTHBIX
mnarax. (OcoOeHHO HeMPHUATHO, KOTa MO/ Kydyel MeYaTHBIX IUIAT HAYHHAIOT BHTH Tay-
THHY SJIOBUTBIC TTAYKH — U TaKoe ciaydaercs!)

BepcTak

Bam He notpeOyercs o4eHb OOJBIION M yCOBEPLIEHCTBOBAaHHbIH Bepcrak. Ero pasmep
JydIlle BCEro nojo0paTh, UCXOAS U3 TUIIOB 3aja4, KOTOpPbIe INITaHUPYETCS pellaTh ¢ ero MoMo-
IIbIO, HO JUIsi OOJIBIIMHCTBA M3 HUX MOXKHO CMEJIO IIOCOBETOBATh ITOBEPXHOCTh METpP Ha I10JI-
MeTpa. A MOXeT ObITh, y Bac y)ke€ UMeeTCs HeOOJIbIION MUCbMEHHBIH WM YEPTEXKHBIA CTOJI,
KOTOPBII MOYKHO IMPUCIIOCOOHUTH U MOJI BEPCTAK.

Ecnu xe Her, TO BOT, U3 4Ero €ro MOXHO CAEIATh.

v/ B KayecTBe CTOJEHIHUIILI MOXKHO B3STh CHATYIO C METENb JBEPb. BhImimTe moj Hee
HOXKH JUIMHOM NMPUMEPHO 75 ¢M M3 OpycheB TONIIMHOW He MEHee 5 CM M IPUKPENnuTe
UX, UCIOJB3ys MonepedHsle Opychs. Bece MaTepuansl MOXKHO JIETKO MPUOOPECTH B JIHO-
60M XO34HCTBEHHOM MarasuHe. M3 cooOpa’keHHHf SKOHOMHM MOXHO B34Th U IIOJIOE
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JIBEPHOE IOJIOTHO, HO CIUIOIIHOE MPOCIYKUT HAMHOT'O JI0JIbIIIEe U HE OyJeT IporudarThes
noj OonbIuM BecoM. Kpome Toro, CTONENIHUIYY MOXKHO CJIeJIaTh U MOJTHOCTBIO CAaMOMY,
HCIIOJIB3Ys XOPOIIIyto ToJcTyio Ganepy win JICII.

He xotute JCJIaTh HOXKH JJIs1 ,I[BepI/I? COOpy,I[I/ITC BEPCTAK, MOCTABUB IIOJIOTHO HA MAapy
ITHJIBHBIX KO3CJI. HpCI/IMyH.IeCTBa TaKOH KOHCTPYKIIMA COCTOUT B TOM, 4YTO, KOTJa BBI HE
pa60TaeTe, BEPCTAK MOXKET MMOCTOATH pa306paHHBIM 3a JABCPbIO.

MHorue paauonoOuTen U JOMAIIHHE MacTepa MPEeANOoYUTaroT paboTaTh 3a CTOJIOM,
MOKPBITBIM MATKOW OONMHIOBKONW. Takoe MOKpHITHE NEHCTBYeT Kak cMArdaromas Io-
JlyILlIKa [IPY MaJICHUY TIeYaTHBIX IUIAT, SIIMKOB U MHCTPYMEHTOB. Eciu U BBl peuure uc-
MOJIB30BaTh KYCOK KOBpA, TO BO3bMHTE HOBBIH, YHCTHIH KYCOK M OOpPEKBTE €ro JI0 HyX-
HBIX pa3MepoB. Yem Kopoue Bopc, TeM Jydiiie (BbI He Oy/eTe TepsiTh B HEM MEIKUE Payo-
sneMeHTsl). Hermmoxo mproOpecTd KOBPHK, MPEABAPUTENBHO O0OpabOTaHHBINA aHTHCTA-

THUKOM WJIH, €I JIy4dllIE, couepn{amnﬁ AHTHUCTATHYCCKHEC MCTAJINIMYCCKUC HI/ITI/I4.

U eme! [TomHuTe — paboTast Haa NPOEKTOM, BBl OyzeTe MPOBOJUTH 32 Pa0OYUM MECTOM

1ieJible 4achl. BBl BIOJHE MOXKeTe COKOHOMHUTH, KYNMUB HEOOJBIION MM HEIOPOTOH CTOJ, HO
€CII BBl JI0 CHX IIOp HE MMeeTe yIO0OHOro CTyna, MOCTaBbTE €r0 Ha IepBOE MECTO B BallleM
CIIUCKE HEOOXOJUMBIX MPHOOpPETEeHHiA. YOeauTeCh, YTO BHICOTA CTYJIa YCTAHOBJICHA TOIXOIs-
iei Ay Bamiero Bepcraka. HeynoOHoe cusiuee moIoKeHUE MOXKET JISTKO MPUBECTH K OOJISIM B
CITMHE U MOBBIIIIEHHOMN YCTaJloCTH.

4 COMHHTEIbHBIH COBET, IMOCKOJIBKY IMasATh WIN NMUJIUTh Ha KOBPUKE HACTOATECIBHO HE PEKOMEHIYET-

cs1. — [lpumeu. peo.
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