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BBEJIEHUE

[Ipu peMOHTE 2JIEKTPOHHOW TEXHUKH, B TOM YHCIIE KOMIIBIOTEpHOH, 10 70%
OTKa30B COCTAaBJISIFOT HEUCIPABHBIE SJIEKTPOJIUTUUYECKUE KOHAEHCATOPhl. MHOTMM
MPUXOJUIIOCh BUAETh  B3AYyThI€ KOHJECHCATOPbl HA MATEPUHCKUX IJIATax,
KOMITBIOTEPHBIX M JPYrux OJIOKax MUTAaHUS, I[OCTPOCHHBIX HA MPUHLUIE
HUMITYJILCHOTO MpeoOpaszoBanus. JJOBOIBHO 4aCcTO MOCIIE 3aMEHBI HEUCTIPABHOTO y3J1a
YCTPOMUCTBO HAUMHAET paboTaTh, HO 3TO MPOUCXOIUT HE BCET/A.

Jlajieko He BCe KOHJIEHCATOPbI, HECMOTPSI HA HOPMAJIBHBIA BHEIIHUN BUJL,
MOryT OBITh UCIpaBHbl. B uem s yOexnancs HEOAHOKpaTHO. MexIy Tewm,
AIEKTPOIUTHIECKHUNA KOHJICHCATOP HEOTHEMIIEMbIH AJIEMEHT JTH000T0 0JI0Ka MTUTAHUS
- BII. Ognako 20— 30 met Ha3an JaHHOU MPOOIEMBI He cymiecTBoBaso. [[puunHa B
ToM, 4uto paHee bIl cobupanmm Ha nWHEWHBIX  TpaHchopMaTopax, T.e. Ha
TpaHchopmaTopax, padoTtaBmux Ha yactote S0I'1, yacToTe 3JIEKTPUUECKOM CETH.
Knaccuueckne  BII umenu Oonpllyro Maccy M pa3Mepbl, HO TIIpoOieM ¢
AIEKTPOIUTHIECKIMHU KOHIeHCaTopaMu He Ob110. C MOosIBJICHUEM HOBBIX TEXHOJIOTHIA
KapIUHAIBbHO U3MEHUINCh METO/Ibl U3TOTOBJICHUS OJI0KOB MUTaHUA. MHOTOKPATHO
yBeIMYuiIach 4yactora npeodpazoBaHus sHepruu. Temeps yxe 50 — 80 KIl'u u
Ooonpiie. B pe3ynbraTe BCEro 3TOr0 KOHJEHCATOPHI, MPUHIMI H3TOTOBJIECHUS
KOTOPBIX OCTaJICS MPEKHUM, MEepeCcTaiu CTaOUIIbHO padoTaTh B HOBBIX YCIOBUSIX.
Pe3ko Bctam Bompoc 00 H3rOTOBIEHUM NPUOOpa, CIOCOOHOTO OMpPEaAeTUTh
HEHCIPAaBHOCTh KOHAECHCATOPA.

Hamu ObLIO pellieHO M3rOTOBUTH MPOCTEHIINN MpuOOp Uisl AUArHOCTUKHU
HEHUCIPABHOCTEH B UMITYJIbCHOM TexHUKE. OOBIYHBINMYJIBTUMETP HE MpPeAHA3HAUYEH
JUISL JAHHOTO U3MEPEHUSL.

AKTYaJIbHOCTh TeMBIL:IpUOOp 00JaaeT MaJlbIMM  MaccorabapuTHBIMU
MOKA3aTesIMU M HHU3KOM CE0ECTOMMOCTBIO, MO3BOJISIET COKPATUTh KOJUYECTBO
U3MEpPUTENBHBIX MpPUOOPOB B PEMOHTHOW MAacTepCKOM 3a CcyeT cBoel
MHOTO()YHKIIMOHAJIbHOCTH, YITPOCTUTH ITPOLIECC U MUHUMHU3UPOBATH CPOKU PEMOHTA.

I'unoTe3a: B TOManIHUX YCIOBHSAX MOKHO M3TOTOBUTHIIPOCTEUITUI TTPHUOOP
JUISl IMaTHOCTUKH HEMCIIPABHOCTEN B UMITYJIbCHOM TEXHUKE.

IIpeamert uccesie0 BaHUS: TPOIIECC U3TOTOBIEHUS TPUOOpA AJIs1 TUATHOCTUKHU
HEHUCIPABHOCTEH B MMITYJIbCHOM TEXHUKE M MCCJIEJAOBAHUE €r0 BO3MOXHOCTEH U
CBOMCTB.

O0bexkT HcciaenoBaHusi: NpuOOp Uil AUATHOCTUKH HEUCIIPABHOCTEM B
HMMITyJIbCHOU TEXHUKE.

Henp muccaenoBaHusi:pa3paboOTaTh M IKCIEPUMEHTAIBHO IPOBEPUTH
M3MEPUTEIBHBIA TPUOOP JIJ1s1 AMATHOCTUKU HEUCTIPABHOCTEH B UMITY JIbCHOM TEXHUKE.

3agaum:

1. Pa3paboTka neyaTHOH MaThl Iprodopa.
2. Pa3zpaboTtka ueptexa Kopiryca nmpudopa.
3. HccrnenoBanue xapakTepUCTUK pUOOpa.

Jtanbl padoThI:

1 3Tan — copoeKTUPOBATh NEYATHYIO IIJIaTy TPUOOpa U3 NPUHIIUIUAIBLHON CXEMBI B
nporpammeSprintLayout 6.



2 3Tam - W3TOTOBWUTHILIATY NpHOOpa I JAMArHOCTHMKW HEHCIPABHOCTEH B
UMITYJIGCHOW TEXHUKE IPU IMMOMOIIH Ja3€PHO-YTIKHON TEXHOJIOTUHU

33Tan— pa3paboTarh YepTEXK KOpIyca U IepeiHel nanenu npudopa B mporpamme
CoreIDRAW.

4 sranm — cOopka mpuOOpamIs MUArHOCTUKHW HEHUCIPABHOCTEH B HMMIYJIbCHOU
TEXHUKE.

5 3Tan — NpoaHaIu3uPOBATH PE3YyJIbTAThl HCCIEIOBAHUS XapaKTEPUCTUK MpUOopa.



I'JIABA 1. PA3PABOTKA IIVIATBI IPUBOPAIVIA IMAT'THOCTUKHA
HEUCIHPABHOCTEHA B UMITYJIbCHOU TEXHUKE

1.1 ITpoexTHpOBaHHe NMEYATHBIX IUIAT B Mporpamme Sprintlayout 6

[Ipu pa3paboTke pa3IuyHBIX AJIEKTPOHHBIX CXEeM B OOJIBIIUHCTBE CIy4acB
BO3HUKAET HEOOXOMMOCTh pa3padoTaTh IJIATy K IPOCKTUPYEMOMY YCTPOUCTBY IS
pasMeleHus Ha Hel netaneit cxembl. [IporpamMmMuoe obecrieuenne SprintLayout 6 —
ATO MPOCTOM, HO B TO € BpeMs OueHb d3(HPEKTUBHBIA MTPOTPAMMHBIN MPOIYKT JJIst
MPOEKTUPOBAHUS M PYYHOM TPACCHUPOBKHU II€YATHBIX IUIAT MAJIOW W CpeIHEeu
cinoxHocTu[1].

B SprintLayout 1151 mpoekTUpoBaHUs TJIAThl UMEIOTCSI CEMb CJIOEB, IIECTh U3
KOTOPBIX CHMBOJHM3UPYIOT CJIOW peajbHOM IJIATHl U CXeMAaTHIHO M300pakeHBI Ha
puc.l.

Puc. 1. Cion niarsi
M1 — BepxHuii meaHblii coil, K1 — BepxHHil ¢JI0/i MAPKUPOBKH,
B1 — BHyTpeHHuU# MeaHbIH ¢Ji0ii 1, B2 — BHyrpe HHU MeIHBIH €JI0¥ 2,
M2 — HukHMH MeAHBIH cJoi, K2 — HU/KHMI c10/i MAapKMPOBKH

Cenpmoi clioM TpeAHa3HayeH Mg HM300pakeHUs KOHTypa IIaThl,
HeoOxoaumoro mipu mnpousBojacTtBe. B SprintLayout npu mnpoekTupoBaHuuU
WCIOJIB3YETCSl TPHUHIUII  «IPO3PAavyHOM» TJIAThl: B IHPOLIECCE TPACCUPOBKU
II0JIb30BATENb CMOTPUT HA IUIATY CBEPXY CKBO3b BCE CJIOU U BUJUT IEPBBIM CI0EM
BEpXHUHU CJIOW MapkupoBKy. CreayeT 3aMeTuTh, 4TOo HUXKHUE ciou (M2 u K2)
JIOJDKHBI 0TOOpakaThbCs 3epKaJIbHO (cM. puc.1) .

3atem, UCTI0JIb3Ys [TaHEeIb UHCTPYMEHTOB ,MbI BEIOMPaeM, UTO OyIeM PUCOBATD:
JNOpPOXKKA, KOHTAaKT, SMD-KOHTaKT, MOJUIOH HYy M NPOYUE DIEMEHTHI. MOXKHO
N00aBJIATh TEKCT, YCTAHABIUBATH CBSI3U (IIEPEMBIUKN), MEKIY KOHTAKTAMHU U TaK
nayee. BHM3y B 3TOM IaHENIN €CTh IAHEIb TIE MOKHO 33JaTh [1apaMeTPbl TaKUE KaK
TOJIIMHA JTOPOKKH, TMaMeTp (BHEILIHMI U BHYTPEHHUI ) KOHTAKTa, pazmepsl SMD-
KoHTakTa(cM. puc.2) .
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Eme onun BakHbIl MHCTpyMeHT — M3meputensb. C ero moMoIb0 MOXKHO
U3MEPHUTh PACCTOSIHMS Ha 1u1ate (cM. puc.3).

Puc. 3. Ucnoab3oBanue nactpymenra ""U3sme puresn"

3aTeM, mepeMenias Makpochl U3 Oubnuoreku (cMm. puc. 4) Ha marty,
ABTOMATUYECKHU CO3/A€TCSI TaKOH OOBEKT KaK KOMITOHEHT W TOSIBJISIETCS OKHO
peIaKTHUPOBAaHUS €T0 CBOKMCTB. biaromaps pa3MeneHno MaKpoCoB Ha TijIaTe B BUJE
KOMITOHEHTOB, TO3UIIMOHHOE 0003HAYCHNE NI HOMUHAJI KOMITOHEHTa 0e3 mpodsiem
BBIJICTISTIOTCS OTJCIBHO OT CBOETO MOCAI0YHOTO MECTa MPOCTHIM MIETIKOM MBIIIH U
Mpy TEPEeMEIICHUN 3aMETHO, K KaKoMy KOMIIOHEHTY OHM MpHUHAIJIekKaT.A Mpu
BBIJICJICHU U IT0CAIOYHOTO MECTa, OHO BBIICIISIETCS BMECTE CO CBOMMH aTpuOyTamu —
MO3UIIMOHHBIM 0003HAYCHUEM U HOMUHAJIOM [2].
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1.2 TpaccupoBKa ne4aTHO i MJIATHI MPUOOPA 1JIs1 TMATHO CTUKH HENCTIPABHOCTEN
B MMIIYJIbCHOM TE€XHHMKE

[lepBoe, 4TO MBI cHaelald NpPUA CO3JAHUM IUIAThI, 3TO PACCMOTpeNnu €€
TEXHUYECKHUE XapaKTepucTUku. Onpeaennu st ce0s CKOJIBKO clIoeB OyAeT UMETh
nJjaTa, ¥ Kakue OrpaHuYeHUs CleQyeT YUYUThIBAaTh Ha €€ rabapuThl, Tak KakK IJjiaTa
TpacCUpPyeTC IO ONPEACIIEHHBIN KOpITyC. T aKkke OnpeIeMINCh C PACIIOIOKEHUEM
M KPEIJICHHE pPa3beMOB, peryisaropoB. [IpoaHanu3upoBaB TEXHUYECKHUE
XapaKTEPUCTUKHU, TPUCTYIIHIM K €€ MPOECKTUPOBAHUIO.

B nepBy1o0 ouepe b BBINTOIHWIN IPEABAPUTEIBHY IO PACCTAHOBKY KOMIIOHEHTOB
Y COCIMHMIIN UX CBs3sIMU. Ha maHHOM 3Tane Tak)ke HapucoOBajlu KOHTYp Oynylei
riatel. Jlanee mpoBeM pacCTaHOBKY KOMIIOHEHTOB TaKMM 00pa3oM, 4TOObI JITTMHA
CBsI3€l MEXIy HUMH ObUIa MUHUMAaJbHOW. BbIOpanu mpaBuiibHOE PacloIOKEHUE
«MuHyca» obuiero npoBoga. Ilociie 3TOro MpUCTYNMIM HENOCPEICTBEHHO K
TPACCUPOBKE — COEIMHEHNIO KOMIIOHEHTOB JIOPOKKAMH 110 IIPOJIOKEHHBIM CBSA35IM.
HeckonbKo 11enei BEIOJIHWIN B BUJIE aBTOMOJMIOHA M CJIENIAIU BBIPE3bl B 3aJIUBKE.
[Tocne Toro, kak TpacCUPOBKY 3aKOHYMIIN, PACCTABHIIN 0003HAYCHUSI KOMIIOHEHTOB B
CJI0€ MapKUPOBKU TaKUM 00pa3zoM, 4TOOBI MOCJE€ M3TOTOBJICHUS IUIAThl HE OBLI
3aTPyJHEH MOHTaX paJMOKOMIIOHEHTOB, a TAaKXE HaJaJKa M IOCIEIyIOUUn
BO3MOXHBIM PEMOHT. BBINOJHEHHBIM MPOEKT ME€YAaTHOM IUIAThl IMOKa3aH B
npunioxenuu (IIpunoxenue 1).

Jlns n110060ro mpou3BOJACTBA, B TOM YHUCJIE W JOMAIIHErO, CYIIECTBYIOT
HEKOTOPBIE TEXHOJOTMYECKUE OTPAHUYEHHS — MUHHMAIbHOE PACCTOSHHUE MEKIY
IBYMsI MEIHBIMH JOPOXXKAMHM, MUHUMAJIbHAS IIMPHUHA JOPOKKHU U T.II., KOTOPbIE
HEO0OXO0IMMO YUUTHIBATh B Ipoliecce TpaccupoBKU. Ho ommOku HeM30eKHBI U TIepe
T€M, KaK IPUCTYITUTh K IT€YaTH PUCYHKA IIJIAThl U €€ U3TOTOBJIEHUIO,MbI IIPOBEPUIIH
MJ1aTy Ha OTCYTCTBHME HapyIlIeHUN — mpoBenuTak HazbiBaeMblii DRC-konTposis. B
SprintLayout ycraHoBKa mMpaBuJl TNPOEKTHUPOBAHUS M TMpPOBEpPKA IUIATHI Ha
COOTBETCTBME 3TUM MpaBWiIaM mpousBoauTcss Ha mnaHenu «DRCy», koropas
BBI3BIBACTCS WIEAYKOM MBIIIM TI0 COOTBETCTBYIOIIEMY 3HAUKy Ha TMaHEIu
WHCTPYMEHTOB.

['OTOBBI pPHUCYHOK II€YaTHOM MJIAThl MbI BBIBEAEM Ha IIe4aThb JUJIs
MOCJICIYIOIIETO HM3TOTOBJIEHUS JIA3€PHO-YTIOKHOW TexHoisoruei.[ledataem Ha
OymMare, UCTIOJIB3Ys Ta3epHbIid mpuHTep.Haao Bcerna noMHUTB, UTO MJIaTa MOTYYUTCS
3epKajJbHO OTpakeHa OT KapTUHKH HaleyaTaHHOW Ha nmpuHTepe. [[nsg nmoiydeHus
HaWJTy4dIlero pe3yJibTaTa, Mbl MCIOJIb30BAIM Oymary W3 IIISIHIIEBBIX KYPHAJOB.
HMHTEHCHBHOCTD TEKCTA M PUCYHKOB Ha CTPAHULIE )KypHAJIA 3HAYECHUSI HE UMEET, T.K.
KYpHAJIbI I€YaTal0T Ha O)CETHOM CTAHKE C UCMOJIb30BAHUEM KPACKHU Ha CIUPTOBOM
OCHOBE. JTa Kpacka He CrocoOHa MOMeIIaTh HallleMy HEMPOCTOMY JIETy.
[IpunTep nomxkeH ObITH JIa3epHbIA, HEJABHO 3alpaBJICHHbINA, B HJe€ane HOBBIU
kapTpuk.  llewatatp  HY)KHO  Ha  MakCHUMaJbHOM  pa3pell€eHHWH U
MpeABaAPUTENHLHO OTKIIFOYMB BCE TOHEPO-cOeperatomiie PyHKINM, T.€. Ie4YaTaTh Kak
MO>KHO >KHPHEE.



1.3 U3roToBJieHNe MJIaThl NPUOOPA ISl JMATHO CTUKU HEUCIIPABHOCTEN B
UMILYJIbCHOM TeXHMKE IPH MOMOIIH JIA3€PHO-YTIHOKHO M TEXHOJIOTUH

Jl1st nepenoca MOYKHO UCIIOIb30BaTh YTHOT WJIN JIJAMUHATOP. MBI ITOJIB30BaTUCh
yTioroM. Ba)kHO OTMETUTbH, 4TO OymMary ¢ TOHEPOM HYXXHO MPUKIAABIBATH K YXKe
HarpeToOMy YTIOTOM TEKCTOJIMTY. JTO CBSI3aHO C PACIIMPEHUEM METAJUIOB IIPHU
Harpese.

3aTeM Mbl BBIPE3AJIM KYCOUYEK TEKCTOJUTa MO pa3Mepy Halled IUIaThl.
Pa3MeCTUINTEKCTONUT MEXKIY CIOAMH Ta3eThl. Mexay yTIOroM M TEKCTOJIMTOM
JOJKHO OBITh 3 cTa razersl. [IporpeBaeM niatky B TeueHuu 20 cek. (cM. puc. 5).

Y
Mi ll”fh

Puc. 5 PazorpeB rekcrosmra
HakianpiBaeM Hamry pacredaTaHHYIO ILIATy ¢ PUCYHKOM Ha IPOTPeTHIi
TekcTonuT. Pazymeercst Tonepom k ¢ombre (cM. puc. 6).

Puc. 6Pa3sMe e HHe nMe4YaTHO MJIATHI HA TEKCTOJIUTE
Tenepp MOMECTUIIM TEKCTOJMUT C Pa3MEIIEHHOW HAa HEMIIEYATHOW ILJIATOU
MEXKIY JUCTAMH ra3eThl U Ha4ajld HPOIJIaKUBATh C HEOOIBIIMM HA)KUMOM B Pa3HBIX
HanpaBJieHUusX. ['nmagum npumepHo 90 cekyna. [Ipu 3TOM TOHEp IUIaBUTCS U
HauyWHAET NMPUJIMNTIIATh K MeIHOU doibre (cMm. puc. 7).

—lmmﬂllﬂl@‘{

Puc. 71IporaaxxkuBanue yTIOTOM Me4YaTHOM NMJAThl HA TEKCTOJUTE



[Tocne 3TOr0,B35UIM IPYTYIO TAa3€Ty, T.K. BCE TOpsdee, MOJIOXKUIIN €€ CBEPXY U
HayaJu IPOrJIaXUBaTh PyKaMHU PaBHOMEPHO IO BCEH IiaTte. ITO HYKHO IS TOTO,
4TO0 BECh TOHEP MPUIIUI K MOBEPXHOCTU (ONIbIU (CM. puc. §).

Puc. 8IlpornaxuBanue pykamMu nme4arHoO# MJATHI HA TEKCTOJIUTE

Jlanpiie BBITAIIMIIM IUIATy M3 Ta3eThl U Jaldd € OCThITh JO0 KOMHATHOM
temreparypsl. [Ipu 5ToM Oymara A0mKHA MOTHOCTHIO MTPUIUIIHYTh K TOBEPXHOCTH
dbomnbru (cm. puc. 9).

Puc. 90cThIBaHMe NIATHI
Jlis Toro yToOBI CHSATH OyMary moclie mnepeHoca u3o0pakeHusi Hauboiee
aKKypaTHO, Mbl ONYCTHJIM IUIaTy B BAHHOYKY C Tropsiueid BOJOH M MOIOUIUM
cpenctBoM. MoIOIIero cpecTBa 100aBsATh Hal0 HeMHOro. OTMauMBaeM MPUMEPHO
1-2 MUHYTBI, TIOCJIE YETO aKKypaTHO HAYMHAEM TepeTh MOAYIICUKON Mmayiblia M0
Oymare moj; CTpy€il Terion BObI A0 MOJHOTO yaaiaeHus oymaru(cMm. puc. 10).

Puc. 100TMaunBanue mjiarbl



3areM cenanu pacTBOpP XJIOPHOIO keise3a. PacTBop moiydaercss TEMHO-
Kopu4HeBoro 1geta. Ilepen TpaBinennem mMbl Harpeau pactsop 10 50 rpagycoB 1o
[lenbcnio, ¥ BO BpeMs TpPaBJICHHUS NOIJACPKUBAIM OTYy Temieparypy. Takas
TeMmIeparypa JeiaeT pPacTBOP MaKCHMaJbHO akKTHUBHBIM.Hamuiu B BaHHOUKY
pPacTBOP XJIOPHOTO XKeJle3a U ONyCTHIIM IUIaTy JOPOKKaMU BHU3.Bo Bpemsi TpaBiieHns
MbI HEIPEPHIBHO MIEBENJIIN IIJIATy B PACTBOPE, 3TO YCKOPSET TPABJIECHUE B Pa3bl(CM.
puc. 11).

Puc. 111Ipouecc TpaBjieHUsI B pACTBOPe XJOPHOTO KeJje3a

Bpewmst TpaBiienus iiiathl y Hac 3aHs10 mpuMepHo 20 MunyT. Uem ObicTpee B
BBITPABUTE TIJIaTy, T€M TOYHEEe Yy Bac MeAHas (Qoyibra MOBTOPUT PHUCYHOK
HareJYaTaHHBIA MPUHTEPOM. EClIM OCTaBUTH IUIaTy B pacTBOPE Ha Mapy 4acoB, TO
JakKe 3alHUIICHHBIE TOHEPOM Y4YacTKH OyIyT CTpaBJI€HBI, M y Bac B pykax OyaeT
KYCOK TOJIOTO TEKCTOJIUTa.BakHO 3aMeTUTh, UTO CHayajga CTPaBIMBAIOTCS Camble
Y3€HbKHE YYaCTKH Ha IUIaTe, a caMble MIUPOKHUE YYACTKH CTPABSITCS MO3KE BCEX.
PexomenoBaHo mpu pa3pabOTKe IJIaThl yU4eCTh 3TOT (aKT, M HE JeNIaTh OOIBITNX
3a30pOB MEXKIy JOPOKKAMHU, JIyUIlIe JIeJaTh MIMPOKUE JOPOKKU. MBI 3a30p nenaiu
MakcumyM 0,5 MM. DTO 1MoOJIe3HO TaKKe U JIJIsl paCTBOPa B KOTOPOM BBI TPABUTE, T.K.
OH TIOPTHUTCS MPH HACHIIICHUU MeJbI0. UeM MEeHbIIIe MEJU Bl CTPABIMBAETE, TEM
JI0JIbIIIE PAcTBOP OYJET MPUTOJHBIM K TPABJICHUIO.

[Tocne TpaBieHHS OCTAaTKH TOHEpa M MapKepa HYKHO CMBITh BaTHBIM
TAMIIOHOM, CMOYEHHBIM alleTOHOM WM pacTBoputeineM 646.PexoMeHn0BaHO
MPEIBAPUTETHHO MPOCYIINTH IJIATY MMOCIIE TPABJICHUS.
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I'JIABA 2. PASPABOTKA UEPTEXKA IEPEJIHEN ITAHEJHU IIPUBOPAB
IMMPOI'PAMME CORELDRAW

OnpenenMBIIMCh C TU3aHOM MEpeaHEH maHenn MpuOopa, HAcTallo BpeMs ee
HapucoBaTb.B mporpamme CorelDraw, opueHTHPYsICh Ha 4epTEX ¢ HaOPOCKaMH,
pHCYEM TIepEIHIO TaHeb (CM. puc.16).

CorelDRAW 2017 - D:\ESR-meter of Anton Lysenko\Mepeanan nanens.cdr

Bua  Maker OBwexkr  3ddextor PacTpoebie usobpamenna  Tewcr  TaBowmua  WHorpymentsl Okdo  Cnpaeka

@ain  [paeka

i & [ 5| B[] [t 5 e0% ~ W 2 B 2 nNpeessamec v {3 [F] 3anyex v
1/ 210,0 v . 5,0 - .
Ad - E 29?:0:: —, |:| O % Uuﬂ Egubmuer: muaaumer... | <0 0,5 mm T,50 :: S Dr

‘ ﬂ Mepeanans nanens.cdr
4w

N F/0'/+/R  L/C/- ESR/Set
B ESR/C_R

L

a| L/C

F

L/C _F;‘" | Hsmepurens C_ESR/R/L/C/F/P Anton Lysenko

e @ BLO /N P O

Puc. 16Ilepeanss nane b npudopa
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TJIABA 3. CEOPKA ITPUBOPA JUISI JUATHOCTUKH
HEUCIPABHOCTEM B UMITYJIbCHOM TEXHUKE

[Tocne pacnieyaTku yepTeka, MbI IPUCTYITIIN K CO3/IaHHUI0 KOpIyca mpubdopa,
KOTOPBIA OyIeT cocTosTh W3 TekcTonuTa. CHadana BeIpe3aid BepX U OOKOBEIC
CTOPOHBI. BepXHSisi aCTh M CKOC BBIPE3AIOTCS OTHUM KYCKOM, TIOTOM JIeJIaeM Haapes
B MECTE HM3JIOMa W HAJUIaMbIBA€TCS TEKCTOJIUT.BOKOBBIE 3aroTOBKU, THUIBHYIO
CTOPOHY U TMEPEHIOI YacTh IMPHUIIANBAEM TaKUM 00pa3oM, 4YTOOBI BEPX KOpITyca
CTOSIT HA HUX — 9TO Ia€T IPOYHOCTh IPH HAKATUHU. 3aTEM MPUCTYIAEM K MOHTAXKY
3JeMEeHTOB. Pa3MmelnnaeM Ha ImjiaTe MHKpPOKOHTpoJuiep PIcl6f886 ¢ momoinbio
OTJIAJIOYHON IIATHI MPOTPaMMaTOpa, a TaKKe PE3UCTOPbhI, TpaHCHOPMATOPHI U
KOHJICHCATOPBI. Y CTAHABIMBAEM JJIEMEHT IMUTAHUS M TIPUTIAUBAEM TIJIATy K KOPIYCY
npubopa. 3aTeM Mpou3BOJUM KaTIMOPOBKY MPUOOpa MO/ TaJOHHBIC MTOCTOSHHbBIE
(cm. puc.17).

Puc. 1711pu6op ny1s1i AMArHOCTUKH HEMCIIPABHOCTE B HMIIYJIbCHOM TeXHHUKe
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I'JIABA 4. ITPOBEAEHUE UCCJIEJOBAHUA U ET'O PE3YJIbTATDHI

4.1. UccaenoBanue 0J10Ka NMUTAHUSA KOMIbIOTEPA

B paccmarprBaeMoM KOMIIBIOTEPHOM 0OJIOKE MUTaHUS poOieMa B TOM, UToO,
KOTJIa TMOJKJII0YaeM K MaTepUHCKON TJjaTe, AeKYypHOe MUTaHue mpocenaer 1o 3,4
BOJIBT XOTsI B HOPME JIOJIKHO OBbITh 5 BosbT. [Ipobiiema yarie Bcero Kpoercs B ABYX
NapaJyIeIbHBIX AJEKTPOIUTHYCCKUX KOHACHcaTopax. [IpoBepuM uX HamuMm
npubopom. IlepBriii koHaeHcaTop - npudop nmokaszsiBaeT 0,15 Om DIIC, emkocTh
2630 Mk ananuzatop nmokasbiBaeT 0,49 Om. Konaencatop B Hopme. [loBepsem
cienytomuii. Y BToporo konueHcaropa - 0,18 Om ESR, emxocts 2630 Mk,
aHanm3atop mokaspiBaeT 1 Om. BBIBO: MMEHHO 3TOT KOHJIEHCATOP BBIIIEN U3 CTPOSI
U TpeOyeT 3aMEHBI.

4.2. UccaenoBaHue HeCNEeNHAIN3MPOBAHHOTO 0JI0KA MATAHUS

HccnenyeM cnenytomye 2 HecnenUalIu3upoBaHHbIX0IOKa TuTanus. [1epBorit
OJIOK TWUTAaHUS BBIIIEN U3 CTPOSI B CBSA3M CO CKAaykoM HampsbkeHus. Bcee
MOJIYITPOBOIHHUKOBBIE 3JIEMEHTHI ObLITN TPOBEPEHBI MyIbTUMETPOM U OHU UCTIPABHBI,
MOJ03pEHHUE a0 Ha UMIYJIbCHBIA TpaHchopmarop. Bropoit 6ok mnutaHus
abcomtoTHO pabounii. Teneps NpoBepUM MUMIYJIBCHBIN TpaHCHOPMATOP METOAOM
cpaBHeHus. [IpoBepsieM mnepBHYHYI0 OOMOTKY Ha CHJIOBOM TpaHCPOpMaTOpe
ucupaBHoro Omnoka mnutaHus. [Ipubop moxkaseiBaeT 4,15 mMIH. OOs3arenbHas
yCTaHOBKA HYJIsSI. DTy k€ 0OMOTKY IPOBEPSIEM HAa HEUCTPABHOM OJIOKE MUTAHMUSL.
[Ipu6op nokassiaer 1,78 MI'H 1 Kak BUJIUM, UHIYKTUBHOCTh OTJIMYAETCA B 2 pasa.
CoOCTBEHHO 3TO U CTaJI0 HEUCHIPABHOCTHIO JAHHOTO OJIOKA MUTAHUSL.

4.3. UccaenoBaHue XapaKTePUCTUK MPUOOPA IS JUATHO CTHKH
HEUCNPABHOCTEN B UMIYJIbCHO M TEXHHUKE

YT00b1 yOEIUTHCS, YTO MPUOOP MPABUIIBHO NOKA3bI6AEm YaCTOTYy, Mbl OyieM
M CITOJIb30BAaTh BBIXO ociiryutiorpada. ¥ manHoro ocupuiorpada Ha Beixoge 1 Ml .
Kax BuguMm, npubop nokaseiBaer 1 MI'1, To ecth npubop HalIl UCIOJIB3YETCS HE
tosbko Kak DIIC MeTp u mpubop Uit U3MEpPEeHUs: EMKOCTU KOHJEHCATOPOB, a elIé,
Kak W yactoroMmep. IIpubop mo3BojseT HU3MEpPATh MapaMmeTpbl HEOTHEMIMMBIX
AJIEMEHTOB JIEOOOro OJI0OKa MUTAHUSA: KOHJEHCATOPOB, KAaTYIIEK WHIyKTUBHOCTH,
TpaHchopMaToOpoB, a Tak ke yactory curHana ([Ipunoxenue 2).
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3AK/IIOYEHUE

B  pesynbrare nmpOBEAEHHOIO  HMCCIEAOBAHUS  CTAJIO  BO3MOXXHBIM
MO3HAKOMHUTRCS ¢  mporpammoit  Sprintlayout 6, mnpemHasHaueHHOW s
IIPOCKTUPOBAHUS W PYYHOM TPACCUPOBKM II€YATHBIX IUIAT MaJOM U CpEIHEU
CIOXHOCTH. 3yunTh caMy nporpammy, IpUHIUIBI €€ padoThl, a TAK)KE pa3padboTaTh
nnaty mnpubopa Uil IUArTHOCTHUKH HEUCIPABHOCTEM B HUMITYJIBCHOM TEXHUKE.
Hcrnionp3yst J1a3epHO-YTIOKHYIO TEXHOJOTHIO, IUlaTa Oblla H3roToBJieHa. B
nporpamme CorelDraw 6b11 pa3paboTan 4epTExX MepeHel Manen mpudopa. 3aTem
ObLT MPOU3BEICH MOHTAXK 3JIEMEHTOB C 11€JIbIO CO3AaHUsI TPUOOpa JJIsl JUATHOCTUKHU
HEUCIPABHOCTEW B UMITYJIbCHOU TEXHUKE.

Taxum oOpazom, 11e71b 1 337241, TTOCTaBJICHHBIE B padoTe, OBUTH MOJHOCTHIO
nocturHyThl. [lpm u3yyeHMH U aHamu3e JUTEpaTypbl OBUIM HCIOJIH30BAHBI
pa3nuyHble HHHOPMAIIMOHHO-TEXHOJIOTMUECKUE U3AAHUSL.

CuuTaeM, 4TO Halla rMIOTE3a MOATBEPAMIIACH, Mbl CMOIJIM B JIOMAlIHUX
YCIIOBHSIX U3TOTOBUTH MPOCTEHITUIN mpubOp sl AMATHOCTUKU HEHCIIPABHOCTEN B
UMITyJIbCHOM TexHuke.lIprubop mo3BosSeT M3MEPATh MapamMeTpbl HEOTHhEMIUMBIX
AJIEMEHTOB JII000ro OJIOKa MUTAHUS. KOHAEHCATOPOB, KATYLIEK MHIYKTUBHOCTH,
TpaHCcPOPMATOPOB, a TAK K€ YACTOTY CUTHAJA, HE BCE NEPEUUCIICHHbBIC TapaMeTpPhl
MO’KHO U3MEPSATH C OMOILBIO MYyJIbTUMETPA.

[maBHOE€ oOTIIMYME MJAHHOTO TpUOOpa OT aHaJoroB dTO (PyHKIHS
aHaJIM3aTopa,KOTopass MO3BOJSET ONEpPaTUBHO OOHAPYKUTh HEUCIPABHBIM
KOHJIeHcaTop Oe3 JeMOoHTaxa 3ieMeHTa. B mpubope ectb QyHKIUS “yCTaHOBKHU
HYJI J1J1s TPOBEICHUs 0oJiee TOUYHBIX M3MEPEHUM, TaK)Ke UMeeTcs cBou ““Service”
HaCTPOMKHU, YTOOBI HACTPaUBATh MPUOOP O] ITATOHHBIE MOCTOSTHHBIE. C TOMOIIBIO
JAHHOTO YCTPOMCTBA MOXKHO U3MEPATH:

ESRanexkTponuTnueckux konaeHcatopon 0-50 Owm;

€MKOCTb JIEKTPOJIMTUYECKUX KOHAEHCATOPOB 1MKD - 20000MK D;

€MKOCTh MOCTOSIHHBIX KoHAeHcaTopoB 1011d - 1mMxD;

UHAYKTUBHOCTH 10MKI'H — 1T'H

yactoTy cur"ana g0 20MI'n
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Briok numaHusi 0snsi Hoymb6yka

ABTOpPBI padOTHI:
JIbicenko AuToH Anekcanapoud, X « A» kiace
JIsnueBnu Marseit FOpbreBuy, X « A» kacc
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