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HHOACHUTEJIBHASA 3AIIMCKA

MeTtonuueckre peKOMEHIAUu 10 BBITOJHEHUIO JIA0OPATOPHBIX U MPAKTUYE-
ckux paboT mo mnpodeccuonarbHOMy Moaymo I[IMO3 mis oOydaromuxcst 1o
crenpasibHOCTH 15.02.14 OcHalieHue cpeicTBaMy aBTOMAaTU3AIMH TEXHOJIOTMYECKUX
IIPOLIECCOB U MPOU3BOACTB (110 OTPACIISIM).

JlaGopaTtopHble M MpPaKTUYECKHE 3aHITHUS SBISAIOTCS BAXKHBIM 3JIEMEHTOM
y4eOHOM JUCHUIUIMHBL. B mpoliecce BBINOJHEHUs JIA0OPATOPHBIX M MPAKTUYECKHX
paboT oOyyaroumecss CUCTEMATU3UPYIOT U 3aKPEIUISIOT NOJyYeHHbIE TEOPETUUECKUE
3HaHUS, Pa3BUBAIOT UHTEJUIEKTyaJIbHbIE U MpOdeccuoHabHbIE YMEHUS, (POPMUPYIOT
AJIEMEHTBI KOMIIETEHIUNA Oy IyIIUX CIIELHATUCTOB.

[TporpaMMoil mpeaycMOTPEHO BBIMIOJIHEHUE 2 JaOOPaTOpHBIX U 3 MpakThye-
CKUX paboT, HAIpaBJICHHBIX Ha (GOPMHMPOBAHME 271eMEHMOE CAeOYIOUUX Komne-
meHuui.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTh, BEIOUPATh TUIIOBBIE Me-
TOJIBI U CIIOCOOBI BHITIOJIHEHUS TTPO(ECCHOHANBHBIX 3a/1a4, OIICHUBATh UX d(PPEeKTUB-
HOCTb M Ka4€CTBO.

OK 3. IIpuHuMaTh pemeHnst B CTAHAAPTHBIX U HECTAHAAPTHBIX CUTYaLMSAX U
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBasTh NOMCK U UCIOJIB30BaHe MH(MOPMALIK, HEOOXOIUMOU JIJIst
3¢ ()EKTUBHOTO BBITIONIHEHHSI TPO(ECCUOHANBHBIX 3a7ad, MPOGEeCCUOHATHHOTO H
JMYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnonws3oBarh MH(MOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTMH B

PO eCCUOHATIEHOM ESITEIbHOCTH.



OK 6. PaGoTaTh B KOJUIEKTHBE U KOMaH/E, dPGhEeKTUBHO 00IIAaThCS C KOJIJIera-
MU, pyKOBOJICTBOM, ITOTPEOUTEIIMHU.

OK 7. Bpath Ha ce0s OTBETCTBEHHOCTh 3a pabOTy YJIEHOB KOMAaHJbI (IIOIYM-
HEHHBIX ), pE3yJIbTaT BHIMIOJHEHUS 3a/IaHUN.

OK 8. CamocTosTensHO OnpeneisaTh 3a4a4u NpodeCCHOHATBFHOTO U JIMYHOCT-
HOTO Pa3BUTHA, 3aHUMATHCSI CaMO0Opa30BaHNEM, OCO3HAHHO TUIAHUPOBATH MOBBIIIE-
HUE KBATU(PUKALINU.

[IK 3.1. BemmonHATh pabOTBHl MO JKCIUTyaTallM CHUCTEM aBTOMAaTHYECKOTO
YHOPaBJICHUS C YYETOM CIIEUU(DUKH TEXHOJOTUYECKOTO MpoLiecca.

I1K 3.2. KoHTponupoBaTh U aHaIU3UpOBaTh (PYHKUHOHUPOBAHUE MMAPaAMETPOB
CHCTEM B IIPOLIECCE IKCIUTyaTallHH.

[1K 3.3. CHumaTh ¥ aHATM3UPOBATH MTOKA3aHUS MPUOOPOB.

VYMEHUUL:
- o0ecreynBaTh IKCIUTyaTAI[MI0 aBTOMATHYECKUX M MEXaTPOHHBIX CHUCTEM YIIpaBJie-
HUS;
-IPOU3BOJIUTH COMPOBOKICHUE U HKCIUTyaTaIMIO allllapaTHO-MPOrpaMMHOIo obecrie-
YeHHSI CHCTEM aBTOMATHYECKOTO YIPABICHUS K MEXaTPOHHBIX YCTPOIMCTB U CUCTEM;
-TepenporpaMMUpoOBaTh, 00yyaTh U UHTETPUPOBATH aBTOMATU3UPOBAHHBIE CUCTEMBbI
CAD/CAM,;
00001IeHHMe, CUCTEMATH3ALUIO, YIJIy0JIeHUEe U 3aKPeIIeHUue 3HAHUIL:

-HOpPMAaTHBHBIE TPeOOBaHMS IO HKCIUTyaTal[Md MEXaTPOHHBIX YCTPOMCTB, CPEICTB
M3MEpEHUIl U aBTOMaTH3aI1H;
-METO/Ibl HACTPOWKH, COMPOBOXKICHUS M IKCIUIyaTalldd almapaTHO-TIPOrpaMMHOTO
o0ecrneveHns CHCTEM aBTOMATHUECKOTO yIPaBIeHUs, MEXaTPOHHBIX YCTPOMCTB U CH-
CTEM;
-METO/Ibl IEPENPOrpaMMHUPOBaHUS, O0YUEHHSI U UHTETPallii B aBTOMAaTU3UPOBAHHYIO
cuctemy CAD/CAM.

Omnucanue Kaxaou J1abopaTOPHOU U MPAKTUYECKON pabOThI CONEPKUT HOMED,
Ha3BaHUE U 1eb padoThI, (HOPMUpPYEMBIE B MIPOIIECCE BBHIOTHEHUS PaOOTHI 3HAHUS,

YMCHHA U 3JICMCHThI KOMHCTCHHHﬁ, TCOPETUUCCKOC HU3JI0KCHHC HGO6XOIII/IMOFO Ma-
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Tepuaina (mpu HeoOXOAUMOCTH MTPUMEPHI BBIIIOIHEHNS 3a/1aHUI ), BADUAHTHI 33aJJaHUl,
ONKCAaHUE AJITOPUTMA BBIITOJHEHHS paOOThl U KOHTPOJIbHBIE BOIPOCHI (C LIEIBIO BbI-
SABUTh U YCTPAHUTh HEJOUYETHI B OCBOEHUU MaTepHaa).

Jl5is mosydeHusi JOMOJHUTENbHOM, 601ee moapoOHOoN nHGOpPMAIUU 110 OCHOB-
HbIM BOIIpOCaM Y4Y€OHOHM AMCLUIUIMHBI B KOHIIE METOAMUYECKHUX PEKOMEHAALNN MpH-

BCJICH IICPCUYCHDb I/IHCI)OpMaL[I/IOHHBIX HCTOYHHUKOB.

OT4eThl CTYIEHTOB IO Ja00PAaTOPHBIM U MPAKTUYECKUM paboTaM JTOJKHBI CO-
JepaTh HOMEpP, Ha3BaHUE U 1€JIb paOOThI, BHIIIOJHEHHBIE 3a/1aHUS U UX PE3YJIbTaThl,

OTBCTbI HA KOHTPOJIbHBIC BOIIPOCHI U BBIBOABI 11O HpOHeﬂaHHOﬁ pa60Te.

TUTyJIbHBIN JIUCT JOJIKEH OBITH OPOPMIIEH B COOTBETCTBUHU C IPHIIOKEHUEM A.



HEPEYEHDb JABOPATOPHBIX PABOT

Ne 3a- Tema HaumeHnoBanue 3anstus Yacel
HATUS
1 Tema 1 [IpumeHeHue AIEKTPOHHOTO OCHIUILIO- 4
DKcIuTyaTanus MeXaTpOHHbIX rpada i uCCIeI0OBaHuS
YCTPOMCTB, CPEJICTB U3MEPEHUN U AIIEKTPUYECKUX CUTHAJIOB.
2 aBTOMAaTHU3ALIMS. CHsTHE CTaTHYECKOM XapaKTepUCTUKHU 2
MaHOMeETpa.
Bcero: 6
NEPEYEHDb IPAKTUYECKHUX 3AHSTUH
Ne 3a- Tema HaunmenoBanue 3ansatus Yacel
HATUS
1 Tema 1 IIpoBenenune TeXHUUECKOMN 2
DKCIUTyaTaius MeXaTpOHHBIX JUArHOCTUKHU YCTPOMCTRBA.
YCTPOMUCTB, CPEACTB U3MEPEHUN U
aBTOMAaTHU3AIIHS.
2 Tema 2 [IporpamMmMupoBaHre UHTEIIEKTYaJb- 6
Hacrpoiika, conpoBoXaeHuE 1 Horo pene OMRON ZEN-10C1DR-D.
3 JKCIUTyaTalus anmnapaTHo- [ToakmroueHre JaTIYMKOB TEXHOJIOTHYE- 4
MPOrPaMMHOTO O0ecTieueHus CKOM MH(pOpMaLUU ¥ aHAIU3 UX TEXHH-
CHUCTEM aBTOMATHUYECKOTO YECKUX XaPaKTEPUCTHUK.
yIpaBJICHUs, MEXaTPOHHBIX
YCTPOWCTB U CUCTEM.
Bcero: 12




JlabopaTtopnas paGora Nel
IIpumeHeHHe 3J1eKTPOHHOT0 OCHIJIIOrpada AJisl HCCJIeI0BAHUSA
3JIEKTPUYECKHX CUTHAJIOB.

Heab padorbr: DopMupoOBaHHE YMEHUN UCCIICIOBAHUS SJICKTPUUECKUX CUTHAIOB
YHHUBEPCATBbHBIM OCIIILIOrpad)oM, OCBOEHHE METOJIOB U3MEPEHUS MTapaMETPOB HJICK-
TPUYECKUX CUTHAJIOB.

3Hanus (aKTyanu3anus):

-HOPMaTUBHbIE TPEOOBAHUS 0 SKCIUTyaTallud MEXaTPOHHBIX YCTPOMCTB, CPEICTB
U3MEPEHNUN U aBTOMAaTU3ALINY;
- MOpUHLUIA AeUCTBUA, QYHKIMOHAIBHON CXEMbI U Ha3HAUEHUE Y3JI0B YHUBEP-
CaJIbHOTO AJIEKTPOHHOTO OcUUIIIorpada;
- METOJI0B U3MEPEHMS [TAPAMETPOB DIIEKTPUUYECKUX CUTHAJIOB;
Ymenus:
- oOecreynBaTh 3KCIUTyaTallui0 aBTOMAaTHUYECKUX U MEXaTPOHHBIX CHCTEM YIIpaB-
JICHUS;
- U3MEPSATH NapaMeTPhl AJIEKTPUUECKUX CUTHAJIOB;

JIEMEHTBI CJICAYIOIUX KOMIIECTeHNI:

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JE€ATEIbHOCTb, BHIOUPATh THUIIOBBIC
METO/Ibl M CIOCOOBI BBIMOJHEHUSI MPOodecCuOHATBHBIX 3a7a4, OIEHUBATh UX 3(-
(EeKTUBHOCTb U Ka4€CTBO.

OK 3. [IpuHrMaTh penieHrs B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalUsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBidTh MOUCK M UCIOJIb30BaHUE MH(GOPMALIH, HEOOXOTUMOI
U1t () (PEKTUBHOTO BBIMOTHEHUS TPOPECCUOHANIBHBIX 3a/1a4, NPOo(heCcCUOHATBLHOTO
Y JINYHOCTHOT'O Pa3BUTHS.

OK 5. Ucnonbs3zoBath HHOOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTUU B
po(eCCHOHATEHON NESITEIIbHOCTH.

[1K 3.2. KonTponupoBath U aHaIU3upOBaTh (HYHKIMOHHUPOBAHHUE MapaMeT-
POB CHCTEM B MPOLECCE IKCILTYATALMH.

[1K 3.3. CHuMaTh U aHATU3UPOBATh MOKa3aHUs MPHUOOPOB.
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1 Teoperudeckoe 000CHOBaHME
OcCHOBHBIE M0JIO’KECHUSA

DNeKTpOHHBIA ocuuiuiorpad sBISETCS OJHUM U3 HauboJiee YHUBEPCAIbHBIX
U3MEPUTENbHBIX MPUOOPOB, MpPEAHA3HAUYCHHBIX MJIS BH3yalbHOTO HAOIIOICHUS
ANIEKTPUYECKUX CUTHAIOB M U3MEPEHHUs MX MapameTpoB. Mcciemyemblil curaan
oToOpakaeTcs Ha dKpaHe AJIEKTPOHHO-Ty4eBOW TPYOKH B BUAE CBETAIIMXCS JIU-
HUll win (uryp, Ha3plBaeMbIX oclHIOrpaMMaMu. OCIuIIorpaMMa MpeicTaBiseT
co00i (PyHKIMOHAIBHYIO 3aBUCHUMOCTb JABYX WIM TpeX BenuuuH y = F(x) uium

y = F(x,7) , Kaxnast U3 KOTOPBIX SIBJIIETCA, B CBOIO O4Yepe.lb, PYHKLIMEH BPEMEHU:
Y, x(), 2(1).

VYrpoiieHHas CTpyKTypHas cxema ocuuuiorpaga (pUCyHOK 1) cocTouT u3
JBYX KaHajoB (DOPMHUPOBAHMS CUTHAJIOB MO KoopAuHatamM X U Y W KaHana Z,
MPEIHA3HAYEHHOTO JJIi MOJYJISALUU SIPKOCTH JIyda 3JIEKTPOHHO-JIy4E€BOU TPYOKH.
Kanas BepTUKaNbHOTO OTKJIIOHEHUS, NPEJHA3HAYEHHBIN I MepeJayl Ucciemye-
MOTO CHTHaja Ha BEPTUKAJIBHO OTKJIOHSIOIINME IUIACTUHBI 3JEKTPOHHOIYYEBON
TpyOku DJIT, cOCTOUT U3 MOCIENOBATENHLHO COSAMHEHHBIX aTTeHI0aTopa (ocnadu-
tenst) ATT u ycunurens Y. Takoe coenvHeHUE HEOOXOIUMO Jis PACIIMPECHUS
JUHAMUYECKOI0 JUana3oHa MCCIEAyEeMbIX CUTHAJIOB. TakuMm o0pa3oM, OTKIIOHE-
Hue Jiyda ly Ha skpaHe OyJaeT MpOMOPIMOHATIBHO MMOJaBaeMOMY Ha BXOA Y CHUTHA-
Ty ¥ OyJeT XapaKTepu3oBaThCs KOIPHUIIUEHTOM OTKIOHEHUS Komis, UCTIONB3YS
KOTOPBIN MOKHO OIpPEACNIUTh aMIUTUTYy (pa3Max) BXOJAHOIO CUTHaIa

Uy:Komm'I

y

Kospdunuent oTkioHeHus umeeT (QUKCUpPOBAHHBIE 3HAYECHUS M pa3-
MepHOCTh BoJibT/ei., U yKa3aH Ha MOJIOXKEHUSAX MEPEKIF0YaTENs] BXOJAHOIO aTTe-
HIOATOpa. OTH (PUKCUPOBAHHBIC 3HAUYEHHUS CIIPABEAJIUBBI TOJBKO IPH MAaKCH-

MaJIbHOM, IINIAaBHO PEryJIupyeMOM YCUIICHHUHN YCHIIMTCIIA.
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Pucynoxk 1 - CtpykrypHas cxema ocuuiuiorpada.

Kanan ropu3oHTaaIsHOTO OTKIOHEHHUS BBITOJIHSACT ABE (YHKIIMHU: pa3Bep-

TBIBAHUC CHUTHaJIa MPOIOPHUOHAIIBHO BPEMCHU U OTKJIOHCHHUC JIyHdad JIFOOBIM CHT-

HaJIOM, IOJAaHHBIM Ha BXoxa X .

B INEePBOM CJIy4Ya€ Ha I'OPU3OHTAJIBbHBIC INIACTHHBI IMOJACTCA CUI'HAI OT I'C-

HepaTopa nunoodpasnoro HampstkeHus: ['TIH npu monokenun 1 mepexirouarens

[12. B 3TOoM ciydae Jiyd 1o ocd X MEpPEBUTaeTCsl MpsIMO MPONOPIIMOHAIBHO Bpe-

MEHHM, MO3BOJIsiA HAOMIOAAaTh HA dKpaHe cuUrHai y(z). Bpemennoit macmrad pas-

BEPTKH XapaKTEPHU3yeTCs] KPYTU3HOW HAKIOHA MUJIOOOPA3HOTO HANPSDKCHHS H

PETYIUPYCTCA IICPCKIIOYATCIIEM JINTCIIBHOCTH Pa3BEPTKU C YKA3AHUEM YHUCICHHO-

o 3HAa4YCHUA Kpa3s, HMCIOIICTO pasMECPHOCTDb BpeMﬂ/Z[e.]'l., C IOMOIIBIO KOTOPOTO

MO>KHO OTIPEJIETUTH OTPE30K BpeMeHH 10 (popmyiie



T=K

pase " "X

BaxxHbpIM yc10BHEM HEMOBUKHOTO M300paXkeHUsT HAOII0JaeMOTr0 Ha OC-
nuutorpade curHana siBIsSeTCs CAHXPOHU3AINS YaCTOThI Pa3BEPTHIBAIOIIETO
HAINPSKEHU U 4aCTOTHI UCCIIEAYEMOTO curnaia. [Ipy BHyTpeHHell CHH-
xpouu3amnuu (nepexirodaressb [11mocTaBineH B mojioxeHne 1) BXOTHOW CHTr-
Hai noctynaer Ha ['TIH, ocymecTBisst cHHXpOHHOCTh pa3BepTku. [Ipu BHewi-
Hell cuHXpoHM3anum (epekirrouaretb [11 mocTaBiieH B MOJI0XKEHHE 2) CHHXPOHH-
3UPYIOIIUI CUTHAI I0JKEH ObITh mojiad u3BHe Ha rHe370 « BHEIIIH. CUHXP.»
[Ipu sTom pyukamu Ha ocimuiorpadge «YPOBEHDby, cnengyer oTperyinupoBath
HEMOJIBMYKHOCTh N300paKeHUsI Ha dKpaHe.

Ocoboe mecto B pabore ocumiuiorpada mpeacTaBiIsieT pekKUM BHELIHEro
3aIyCKa, UCT0Jb3yEeMOTr0, KaK MPaBUIIO, JJ1 HAOJII0I€HUSI UMITYJIbCHBIX ITPOIIECCOB
[0 JUINTEJIBHOCTH MHOTO MEHBIIMX MX IEpHOJa MOBTOpEeHUsA. B 3TOM pexume
3allyCK pa3BepTKU ocyuiecTBisieTca mnonadert Ha Bxoa «BHELIH.» cus-
XPOUMITYJIbCA, MPEAIECTBYIONIEr0 HAOMI0IaeMOMYy CUTHATy Ha HEKOTOPBIM IMpo-
MEXYTOK BPEMEHH, YCTAHABIMBAEMBIN OOBIYHO B CTaHJAPTHBIX MUMITYJIbCHBIX TI'e-
Hepatopax Kak «3SAEPKKA». JlnutensHocTh pa3BepThiBatoiiero curnana ['TTH
YCTaHABIUBACTCA CPAaBHUMOW C JUIMTEIHbHOCTHIO HAOJ0/IaEMOT0 HUMITYJIb- CHOTO
npolecca, YTo MO3BOJIIET MPOBOAUTH HAOJIOJEHHE U M3MEpPEHUE Napa- METPOB
KOPOTKOT'O HMMITYJIbCHOTO TIpollecca, KaKUM SBJISIETCS, B YaCTHOCTH, (POHT
MMITYJIbCA.

B cnyuae ucnonb3oBaHMs KaHana X A Mojadyu J10OOT0 CUTHana mepe-
Kkirouarens [12 ycranaBinBaercs B nojoxenue 2. [Ipy 5ToM BHEIHUN CUTHAN TO-
naercs Ha BXOJ X.

Kanan 2 uicnonb3yeTcst AJisl MOJYJISIIUU SIPKOCTU CBEUEHHUSI JTy4da, IPUMEHSI -
€MOM I MOJACBETA IMPSMOr0 XOAAa Pa3sBEPTKH, CO3IaHUS METOK BPEMEHHM, DJIEK-

TPOHHOM Jiymibl U T.1. U T.11. Ha « BXO/I 2» 1151 ynpaBlieHUs sIpKOCThIO JTy4a



MO’KHO I10/1aTh BHEIIHMHA CUTHAJ, HO NPU 3TOM YacTOTa [OJaBacMOro CUTHAJIa
JOJDKHA OBITh KOTE€PEHTHA 4acTOTE HCCIEAYEMOI0 CUTHaja, a 3HAYUT U 4YacTOTe
pa3BEepPTKHU.

ITapamMeTpbl 3JIEKTPHYECKOI0 CUTHAJIA.

[TapameTpsl 2JIEKTPUYECKOK CHUTHANA, MOJAHHOTO HAa BXOJA ocuwniorpada,
OIIPENEISAIOTCSA 110 €r0 OCHUIUIOTpaMMe ITyTeM U3MEPEHHs €€ TEOMETPUYECKUX Pa3-
MEpOB U C y4eToM Ko3puirenta OTKIOHEHUS Komra 1 KOIP(ULIMEHTA pa3BEPTKU
Kjpase. Ilorpeminocts n3mMepeHus: napaMerpoB OyJIET ONpenessaThCsl HE TOIbKO TOY-
HOCTBIO M3MEpPEHUsI T€OMETPUUYECKOro pazMepa (OTKJIOHEHHS JIyya), HO U TOYHO-
CTBIO BOCIIPOM3BEICHHSI CUTHAJIa Ha dKpaHe ocuusuiorpagda.

To4YHOCTH BOCIPOU3BEACHHS AMIUIMTYAHBIX TAPAMETPOB 3aBUCHUT OT:

- HEPaBHOMEPHOCTH aMILTUTYIHO-4aCTOTHOM XapaKTEPUCTUKU;
- IOTPELIHOCTH KO3 PULIMEHTa IEpeiayn aTTeHI0ATOPa;
- YHUCJIEHHO BbIpa)K€HA B MOTPEIIHOCTH Komuc-
IIpu 3TOM YacToTa UCCIENYEMOr0 CUTHAJIA JOJDKHA HAXOMUTHCS B MpEAenax
MOJIOCHI MPOIYCKAHUSl YCWIIUTENS BEPTUKAIBHOTO OTKJIOHEHHS.
To4YHOCTP BOCIIPOM3BENCHNS BPEMEHHBIX TAPAMETPOB 3aBUCHUT OT:
- TOYHOCTHU I'PaJyHUpOBKH Mepekitodaresns ko3pduirenta pasBepTk Kpass;
- OT JMHEWHOCTH MUII000PA3HOTO HAMPSKEHHUS.

ITorpemtHOCTD Kpass OTPAXKEHA B TEXHUYECKUX XaPAKTEPUCTUKAX OCLUILIOTpa-
da.

[Ipu ucnonb3oBanuu KaHana X JUIs MOJa4y BHEUIHETO CUTHAJIa HEOOXOJUMbIM
ABJISIETCS] YCJIOBUE, YTOOBI 4YaCTOTa MOJIABAEMOI0 CUrHaja Oblila HUXKE BEpXHEH
IPaHUYHOM YacTOThI ycuuTens X.

[Ipu ucciaenoBaHUKM UMIYJIBCHBIX CUTHAJIOB OMPENETSIONIMM SIBISIETCS BpeMs
HapacTaHUs NEPEXOAHON XapaKTEPUCTUKU KaHaJIa BEPTUKAIBLHOTO
OTKJIOHEHHUS 1y, SIBISIFOIIETOCS OTKIMKOM OCIUIIorpada Ha BKIIOUEHHE UI€aTbHO-

ro CKauka HanpspkeHHs Ha Bxoze Y. Bpems HapacTaHus t, - 3TO BpEMEHHOM UHTEP-
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BaJl, B TEYCHUE KOTOPOro jy4 mepexoaut ot ypoBHs 0,1 mo yposas 0,9 ot ycrano-
BHBILIETOCS 3HAYCHHSI UMITYJIbCHOTO OTKIIHKA.

Bpems Hapactanus t, u mmosioca nporryckanus f, CBSI3aHBI COOTHOIIICHHEM

[Tpu nogaue Ha BXox ocuuuiorpaga peagbHOro CKauyka HalnpsHKeHUs ,MMEIOLIEero

dpont Ty ,Ha skpaHe OyneT HAOMIONATHCS CKAYOK HANPKEHUS C (DPOHTOM EIIE
OOJBIIEN JIIMTENLHOCTH Vgusy ,KOTOPBIH CBA3aH ¢ ()POHTOM MMITYJILCA U BPEMEHEM
HapacTaH!sI COOTHOLIEHUEM

— |2 2
Td)uw_ ’Cqb-l-fu _

Takum 00pa3zom, u3Mepus 1o ocuuwuiorpady (GPOHT UMITYJILCA Cgusu U ONpeEse-

JIUB II0JOCY IIPOITyCKaHM:A fg, MOJKHO OIIpCACINTDb HeﬁCTBHTeHBHy}O JIUTCIBbHOCTD

(dbpoHTa U3MEPSIEMOTr0 UMITYJIbCa

2
(035)
\T(%)usm \ f }

’Cqb—

2 TIpuGopwl 1 060pyIOBaHME.
1) Yuusepcanbhsiii ocmiorpad C1-159, C1-137.
2) 'enepatop curnanos ['6-43
3) MynbTuMETp

4) CoeauHUTEIbHBIC IPOBOA U KaOCIIH.
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3aganue.

1) Mo TexHWYECKOMY ONHCAHHIO OCHHIUIOTpada U3ydnuTe ero TeXHHYECKUE Xa-
PAKTEPUCTUKH, PACIIOJIIOKEHHE M HA3HAYEHUE OPraHOB YIIPABIICHMS, IIPOBEPHTE Ka-
JUMOpPOBKY KaHajla BEPTHKAJIbHOIO OTKJIOHEHHS M JUIMTENBHOCTU pa3BepTku. [lpu
HEOOXOAUMOCTH MPOU3BEIUTE PETYIUPOBKY.

2) 3smepbTe KOX(PQUIMEHT YCWICHHS M YYBCTBUTEIBHOCTH KAaHAJIOB
BEPTUKAJIBHOIO OTKJIOHEHHUS B PEXKUME MX MAKCUMAJIBHOIO YCHJICHHS.
N3mMepeHne npon3BeCTH CHHYCOMIAIBHBIM CUTHAJIOM T'eHeparopa Ha yactorel kI 1.

3) Onpenennure BEPXHIOK TPAHUYHYIO YacTOTY TMOJIOCHI TPOITYCKAHHS
KaHaJIOB BEPTUKAIBHOIO OTKJIOHEHUS. OnpeieuTe BpeMsl HapacTaHWs NEPEXOA-

HOM XapaKTEpUCTUKU YCHJIUTENS BEPTUKAIBHOTO OTKIOHEHUS.
4)TTomyunte Ha »HKpaHe ocuwniorpadga H300pakeHHE WMITYIILCHOM

MOCJIEA0BATEILHOCTHU C TEHEPATOpa UMITYJILCOB, YCTAHOBUB Ha HEM MTapaMeTPhl
COITacHO BapHvaHTa (Tabymua 1), 3aJaHHOTO MpernoaBareieM, IPUMEHUB BHEIITHUN
3aIyCK pa3BEePTKH UMITYJIHLCOM C THE3/a "CUHXpOUMITYJIbChI" reHeparopa ['6-43.

Tabnuua 1 - [TapameTpbl UMIYJIBCHOM MOCIEAOBATEIBHOCTH T€HEPATOPA.

BapuanTs 1 2 3 4 5 6 7 8 9110
Awmrutya
(mokazanue 20 (30 (40 |50 (60 |50 (40 |30 40 |50

npuoopa I'5-54) B

Yacrora 05 (10 (15 (20 (25 (3,0 |35 |40 | 4550

MoBTOPEHUS, KI 11

JlnmutenpHOCTH 800 |400 (300 |200 [150 [150 (120 [ITO | 90|70
UMITYJIbCa, MKC 250 (100 ({100 (50 (50 |30 (40 |30 30 (20

5) IlpoBeaute W3MEpPEHHE CICAYIONUX MMAPAMETPOB HMITYJILCHOM ITOCIIEO-
BaTEJIbHOCTH:
a) aMIUIUTYAy UMIYJbCa, UCTOJb3Ysl KaJTuOpOBaHHbIE 3HAYEHUS KO3(PPUIIUEHTOB

OTKJIOHCHHA. HpI/I 9TOM pYUKa IINIaBHOTI'O YCHIICHUA NOJIKHA HAXOJUTLHCA B KpaﬁHeM
12



MPaBOM MOJIOKEHUU (110 1miemuka). CpaBHHUTE €€ ¢ MOKa3aHUEM BOJIBTMETPA C YUYETOM

BKJTFOYEHHOTO KO3 (HUIIMECHTA OCITa0ICHUSI.

OHCHI/ITC TOYHOCTDb U3MCPCHUAI.

Pesynprar uamepenus npencraBbTe B BUJIE Umn = Uus,w +AU ¢ Y4ETOM IIPABUII

OKPYTJICHHS.

0) IIUTENBHOCTH HMMITYJbCOB C IMOMOIIbIO KaJIMOPOBAaHHOW pa3BEpTKH (pydka
IJIAaBHOM PEryJIMpPOBKH PA3BEPTKU JOHKHA HAXOJUThCA B KpallHEM MPaBOM IOJIO-
xKeHun). MI3mepeHne npoBeanuTe IBaXKAbl, yCTAHABINUBAsL Pa3HbIe 3HAUECHUS JJIUTEIIb-
HOCTH, 3a/IaHHbIE IIPENoaBareneM. B Kaxx1oM ciyyae OLlEHMBANTE TOYHOCTh M3MeE-
penus. Jlanapie cBenuTe B TaOmMIly 2, cOOII0as1 MpaBuia OKPYTJICHHUS.

Tabnwmma 2- 3mepenust.

[lokazaHue reHepaTopa UMITYJIbCOB, MKC T T

JUIMTENbHOCTh UMITYJIBCOB, MKC

[TorpemrHoCTh U3MEPEHHS], MKC
B)II€PUO/I MOBTOPEHUS UMITYJILCOB € IIOMOIIbIO KATHOPOBAHHOM Pa3BEPTKH.

r) U3mepbTe nnuTenbHOCTh NepenHero (poHTa umiyibca. Omnpeaenutb
JIeHCTBUTENbHOE 3HAaYeHUE (POHTA, YUUTHIBas BpeMs HapacTaHUS MEPEXOJHOU
XapaKTEePUCTUKU YCUIIUTENS BEPTUKAJIBHOTO OTKJIOHEHUssocuusuiorpaga.

n) Onpexnenure YacToTy IOBTOPEHHUS HMITYJIbCOB

F=

T

rae T - nepuo NOBTOPEHMUS.
e) OuieHuTe TOUHOCTh U3MepeHus. MI3MepbTe  4acTOTy  MOBTOPEHUS  UM-
NyJlbCOB €  TOMOIIBIO HHTEPPEPEHITMOHHBIX DUryp.

Pe3ynbratel n3mMepeHuil 3aHecuTe B TaONIMILy 3, cO0JII01ast IPABUIIA OKPYTJICHUS.

Tabnuua 3 - YacToTa MOBTOPEHUS UMITYJIbCOB.

[Tapamerp Meton kanuOpoBaHHOU pa3- Merton unrepdepeHim
BEPTKHU buryp
Yacrorta
noBTopeHus, Kl 1t
[TorpemHocTb
u3MepeHus, Kl i




3 Ilopsiiok BHINOJIHEHUST PA0OTHI.
1) Usmepenue korhGUIMEHTa YCUICHUS U YyBCTBUTEIBHOCTH KaHaIoB X 1 Y.
[Ipu sKcriepuMeHTaNbHOM OmpenesieHny KodhdumueHTa yCuaeHusT U IyBCTBH-
TEJIBLHOCTH OCITMIUIOrpada 1mo ToMy Wi HHOMY KaHalTy Ha BXOJ COOTBETCTBYIOIIETO
YCUJIUTENS MOJIaI0T CUHYCOUIaIbHOE HANPSHKEHUE C BBIXOJ1a TeHEpaTopa Takou Be-
JUYHMHBI, 4TOOBI OTKJIOHEHHUE Jy4ya coctaBuwio 0,8 - 0,9 makcuManbHOTO pa3mepa
sKkpaHa. OJJHOBPEMEHHO 3TOT CUTHAJ MOJAI0T Ha BXOJ BOJIBTMETPA JIEUCTBYIOIIETO
3Hauenus tuna B3. M3aMepuB pa3zmax (IBOWHYIO aMIUIMTY/y) CMEIICHHS 3JIEKTPOH-
HOTO JIy4a, HAWJIUTe UCKOMBIM KO3(PHUIIMEHT YCHIIeHUs 0 (opMyIie
l ' K()e,?

chz—
oy

rie | — OTKIIOHEHHE IeKTPOHHOTO JIy4a B MM;

K jen— KO3 IULIUEHT JIeTIeHUs BXOAHOTO aTTeHoaTopa (1o Tadsuiie 4);
ho - wyBcTBUTENIBHOCTD TUTACTHH DJIT(I0 PYKOBOACTBY SKCILTyaTaIllH);
Uex — BXOZTHOE HaMPsKEHUE, ONPEeIsieMOoe MO0 BOJIBTMETPY.

Tabmuia 4 - KoadduimeHT aeneHust BXOJHOTO HapsHKEHMS.

Tun [TonoxeHue nepexiovaTesisi BXOIHOTO aTTeHI0aTopa
ocumsiorpada | lenurens

MB/ nen B /nen

2 (5 [10 |20 50 |01 (0,2 |05 (1,0 (2,0 50 |10

C1-137 . 2 |5 [10 |20 50 |100 |200 |500 |10% [2-10° |5-10° |-
1:10 20 {50 [100 [200 |5-10% [10* [2:10%(5-10%3[120% [2-10* [5-10% |-
C1-159 - 2 [5 10 [20 50 [100 [200 [s00 [10® [2-10% [5-10° |10°

YyBCTBUTEIBHOCTH OCcLIMILIOTpada

2) Ompenenenue BepXHEH rpaHUYHON YaCTOTHI POy CKAHUS KaHAIA U
BPEMEHU HapaCTaHUs NIEPEXOAHOU XapaKTEPUCTUKH.

He usmeHnsas coeauHeHuid mpuOOPOB ISl ONpEAeNeHUs] YyBCTBUTEIHLHOCTH
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ocummorpa(ba, YCTAHOBUTC IIPHU MAKCUMAJIbHOM IINIABHOM YCHIICHUH Pa3sMCpP OTKIIO-
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Henus 0,8 - 0.9 makcuMalibHOTO pa3mepa dKpaHa, PEryJIupys YPOBEHb BBIXOJHOTO
cur”aiia reseparopa Ha yacrore 1 kI'm. 3aTem, yBennuuBas 4acToTy reHeparopa, J10-
GeifTech Ha PKpaHe YMEHBIICHHS OTKIOHEHHNS B /2 pa3. [Ipu 3TOM cledyeT CIemuTh
3a MOCTOSIHCTBOM BBIXOJIHOTO HaNpsDKEHHsI TEHepaTopa Mo MOKa3aHUSIM BOJIBT-
MeTpa.
[Tpousseaute orcuet 4acToThl f, IO TMMOY TeHepaTopa, ONpeeIuTe BpeMsl

HapacTaHUs NEPEXO0IHON XapaKTEPUCTUKH YCUIIUTEI KaHaIa.

3) M3mepenue nmapaMeTpoB UMITYJILCHOT'O CHTHAJIA.

N3mepeHne aMIUTUTYTHBIX U BPEMEHHBIX TAPaMETPOB AIEKTPUUECKUX CUTHA-
JIOB IPOU3BOJIUTCA Ha OCIMILIOrpade ¢ y4eToM MOJIOKEHUS IepeKIovaTesieid 4yB-
CTBUTEJILHOCTH Ha BXOJI€ KaHaia Y U MEpeKIoYaTeNsi CKOPOCTH pa3BepTKu. [1pu
ATOM PYYKH yCHJIEHHE IUIABHO KaHaja Y ¥ 4acTOTAa Pa3BePTKHU IUIABHO JOJDKHbI

HaXOOAUTHCA B KpaﬁHeM IIpaBOM ITIOJIOKCHHUM.

[Ipu u3MepeHnn aMILTUTYy bl UMITYJIbCA TIOJYYUTE Ha dKpaHe ocuuiiorpada
n3zobpaxenue, pasHoe He MeHee 0,4 pa3mepa sKpaHa u, U3MEPUB OTKJIOHEHHUE JTyda
Iy , onpenenuTh aMIIMTY Ay UMITYJIbCa IO hopMyIie

U =l K

umn OMKI *

J{ns u3MepeHus mepuojia MOBTOPEHUS TMOJYyYUTE Ha IKPaHE MOCIeI0BATEIb-
HOCTh He OoJiee 2-X MMITYJIbCOB M, H3MEPUB paccTosHUE |x MEXKTy OJTHOMMEHHBIMHU
TOYKaMH, ONIPEACIIUTE TEPUO]T TOBTOPEHUS

T = K pa36| X
st u3mMepeHus: JUIMTENbHOCTH UMITYJIbca "pacTsIHUTE" €ro Mo TOPU30HTAIH J0
BenmnuuHbl He MeHee 0,4 pa3mepa sKpaHa U, U3MEPHB Ha SKpaHe pasmep uMmmyJnca lx
1o ypoBHi0 0,5 aMIITUTY 1bI, ONPEACIUTh JITUTEILHOCTh UMITYJIbCA
T, =K

um pase IX

I[J'IH HU3MCPCHUA MIIHUTCIIBHOCTU IICPCIHETO (l)pOHTa HMITYJIbCAa 00s13aTeIbLHBIM

YCJIOBHEM SIBIISIETCS MCIIOJIL30BAHME BHEIIHETO 3aIyCcKa pa3BEepTKU ociuiuiorpada
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CUHXPOUMITYJIbCOM reHepaTtopa ['6-43 u BBeleHUEM 3a/IepKKHU BBIXOJHOTO HM-
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IyJIbca TEHEPATOPA OTHOCUTEIBHO CUHXpOUMITYJIbca. CHavana yCTaHOBUTE 3aJI€PK-
Ky paBHyio 0 W, MaHMIyIHpys pyYyKamMH CTAOMJIBLHOCTHL U YPOBE€Hb, HACTPOITE
BHEIITHUH 3aITyCK Pa3BEPTKH.

Ilpumeuanue: npoeepxoil éHeuwiHe20 3ANYCKA AGIAEMCA UCUE3HOBEHUE pa3-
6ePMKU HA IKPAHE NPU OMKTIOYEHUU CUHXPOUMNYTIbCA.

3aTeM, MaHUNYJIUPYs pyYKaMU 4YacTOTA Pa3BePTKHU U CMellleHHe JIy4a 1o ropu-
30HTaJIM, 00elTech N300paKeHUsI OJHOTO UMITYyJIbCa B Hauyaje dKpaHa. 3aTeM BBe-

CTH HEKOTOPYIO 3aJIepXKKy Ha reHepatope ¢ ['6-43 teMm, 4ToObI Ha SKpaHe

HaOMroAaycs nepeaHuid PpoHT. YBeauuKBas 4YacTOTY Pa3BEpTKH, a IMPH HEOOXOIH-
MOCTH UCIIOJb3Ys MEPEKI0YATEND '"MHOKHUTEIb Pa3BEePTKU' U, MaHUITYJINPYS 3a-

JIEPKKOM, TIOJTyIHTE Ha DKPaHEe PACTIHYTOE n300pakeHue GpoHTa UMITYJIbCA.
Ilpumeuanue: npu ymeHvuieHUU APKOCMU CEEUEHUSA U300DPAXNCEHUA Cledyem

yeenuuuns 4acmony nO6MopeHus UMnYibcoe zenepamopa, 1'6-43 no npu smom

Heo0X00UMO0 yMmeHbuums 0J1UmMeIbHOCHb UMNYJIbCA, COO1I00as

1

coomuowenue T < = .

nosm

ITpousseaure otrcuer pacctosuus lx wmexmy toukamu 0,1Uuum 1 0,9Uusn, u

ONMpENENNUTE  JIUTENbHOCTD MEPEAHEro (POHTA UMITYJIbCA

T¢ :K 'Mx'lx

usm pase

rae Mx — MHOXXUTEIb Pa3BEPTKU.

2
T, = ) 0,35)
T(%MS’M K fg }

3) M3mepeHre 4acToThl TOBTOPEHUSI UMITYJILCOB METOZOM MHTEp(EpeHIIU-

HctruHHYI0 TUTENTHHOCTH (POHTA UMITYJIBCA

OHHBIX (uUryp.
J5is u3MepeHust 4aCTOThI TOBTOPEHUSI UMITYJIbCHBIX CUTHAJIOB 3TUM METOJIOM
HEOOXOIMMO KaHaJl TOPU30HTAIBHOTO OTKJIOHEHHUS (KaHan X) UCMOJIb30BaTh B pe-
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JKNMC YCWIICHUS, T.C. BMCCTO HI/IJ'IOO6pa3HOFO HAIPs’KCHUA HAa TOPHU30HTAJIBHBIC T1J1a-
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CTUHBI Yepe3 YCHJIUTENIb X MOXKHO ObUIO MOJAaTh BHEIIHWHN curHaji. B pazmuynHbix
ocuusuiorpadax 3Ta onepanus Mporu3BOJUTCS MO-Pa3HOMY, YTO OTPAKEHO B TEXHU-

YCCKHUX OITMCAaHUAX.

Ha Bxon xanana Y HE0OXOAMMO MOJATh UMIYJIBCHBIA CUTHAN OT TeHepaTopa
['6-43, ycTaHOBUB BBIXOJHBIE JaHHbIEC MO BapuaHTy u3 Tabmuuel 1.Ha Bxox X HeoO-
XOJUMO MOJIaTh HANpsHKEHUE C BBIXOJA I'€HEepaTopa CHUHYCOWJAIBbHBIX CUTHAJIOB C
4acTOTOW paBHOW YacTOTE MNPSMOYTOJIbHBIX HMIIYJbCOB, PAaCCUYUTAHHON NpU BHI-

ITOJIHCHUH pa60TbI. HpI/I 9TOM, BBHAY HC KOTCPCHTHOCTH YaCTOT I'CHCPATOPOB,

CUHXpPOHU3ALUA 6YI[€T OTCYTCTBOBATh. MN3MmeHsq u1aBHO qaCTOTY CMHYCOUAJIbHOTO
reacparopa I[O6CI>1T€CB HCIIOABUXXHOI'O I/I306pa)KCHI/I$I OQHOI'0 UMITYJIbCA. HpI/I 3TOM
Fm/znl = 2enl +

VYMeHBIIUB B 2 pa3a 4aCTOTy CUHYCOMAAJIbHOI'O I'CHCPATOpPA U, IIOACTpanBasd €€

IUJIaBHO, 1OOEUTECh Ha HKpaHEe N300paKEeHUs ABYX UMITYJIbCOB . [Tpu 3TOM

F,=2F

umn2 2en?2

YcTaHOBUTE YacTOTy CHHYCOMAAIBHOTO TeHepaTopa B 3 pa3a MEHBIIIE MepBO-

HayaJbHOTO U3MEPEHUs], 100eHTeCh HEMOABUKHOTO U300pKEHUST TPeX UMITYJIbCOB.

IIpn sTOM
Foms=3F.0a
3a pe3yJsIbTaT U3MEPEHUSI IPUHATH CpeHEe apU(PMETHUECKOE U3 TPEX U3-
MEpEeHUN
1
F =_=(F +F +F )
umn 3 umnl umn2 umn3

4. Odopmure oTuer.

5. KoHTpoOJILHBIE BONIPOCHI.
1) HazoBute OCHOBHBIE (GyHKIIMOHATIbHBIE y3JIBI YHUBEPCAIBHOTO
AJIEKTPOHHOI0 ocuuiuiorpaga 1 00bSICHUTE UX NpPEAHA3HAUYEHUE B €0 padoTe.
2) Uto Takoe CHHXpPOHHU3AIUS, U KAaK OHA OCYMIECTBIIETCS B DICKTPOHHOM

ocmmumiorpadge?



3) Uto Takoe BHYTpPEHHSS, BHEUIHsSI CHHXPOHM3AIMSA U B KaKUX CIydasX OHA MpH-
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MEHSIEeTCS?

4) Yto Takoe XKIYIIUi peKUM Pa3BePTKH, KAK OH OCYIIECTBISICTCS U JUIs HAOItO/1e-
HUS KaKUX CUTHAJIOB OH UCTIONB3YETCs?

5) Kak OCYLIECTBIISETCS KaJIMOpOBKa ko3 umeHTa BEPTUKAIBHOIO
OTKJIOHEHHS; KanuOpoBKa Kod(duiirenTta pazBepTku?

6) Kak ¢ momornpto ocnmuiorpada i3MEpUTh aMILTUTYy UMITYJIbca?

7) Kak ¢ momompio ocumwuiorpaga HU3MEpPHUTh  TEPUOJ  CICIOBAaHHA U
IUTUTENIEHOCTh UMITYJILCOB?

8) Kak  omneHHTh TOYHOCTH HW3MEPCHUS  BPEMEHHBIX W aMIUTUTYIHBIX

rapaMeTpOB CUTHAJIOB, HA0JIF0IAEMBIX Ha dKpaHe ociuiorpada’?

9) Kak OMpEeNeNIUTh HWCTHHHYI JUIMTEIBHOCTh (pOHTA HMITyJbca IpHU
M3MEpPECHUN ero c IMOMOIIIBIO ocrusuiorpada, HMEIOIIETO
OTPaHUYECHHYIO T10JIOCY MIPOITY CKaHUS KaHazia BEPTUKAIBHOTO
OTKJIOHEHHUS?

JIABOPATOPHAS PABOTA Ne2
CHsATHE CTATHYECKOM XaPAKTEPUCTHUKH MaHOMETpA.

Heab padothl: GopMUpOBaHHE YMEHHI CHATHUS CTATUUECKUX XapaKTEPUCTUK
naedOopMaIMOHHBIX MAHOMETPOB

3HaHuA (aKTyan3aIms):

— HOpPMAaTHBHBIE TPEOOBAaHUS MO OKCIUTyaTallMd MEXaTPOHHBIX YCTPOMCTB,
CPEICTB U3MEPECHUI U aBTOMATU3AIINH;

— KOHCTPYKIIMH U TIPUHIIMTIA TeWCTBUS MAaHOMETPOB;

Ymenus:

— obecrnieunBaTh OKCIUTyaTalldl0 aBTOMATUYECKUX M MEXATPOHHBIX CHUCTEM
YIIpaBJICHHUS;

— CHSITHSI CTATHYECKHUX XapaKTEPUCTUK MAaHOMETPOB;

DJIeMeHTBI CJIeAYIOIUX KOMIIeTeHIIUI:

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JI€SITEILHOCTh, BRLIOUPATh THUIIOBBIC MeE-

TOJIbI M CLIOCOOBI BBIMOJIHEHHSI TPOGECCHOHATBHBIX 3a]a4, OLIEHUBATh UX 3P (HEKTHB-

HOCTb M Ka4CCTBO.
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OK 3. IIpuHuMaTh peleHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYaLUsSIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisiTh MOUCK U KCIOJIb30BaHUE HMH(POPMAIUH, HEOOXOIUMON
U1 3((PEKTUBHOTO BBINOJIHEHUS NPOPECCUOHATIBHBIX 3a]1a4, TPO(ECCUOHATBHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonp3oBate MH(OPMALMOHHO-KOMMYHHMKAIIMOHHbBIE TEXHOJOTUU B
npodeccHoHaNBbHOM NesSTENBHOCTH.

[IK 3.2. KoHTposaupoBaTh U aHaJU3UPOBaTh (PYHKUIMOHUPOBAHUE MApaMETPOB

CHCTEM B IIPOLIECCE IKCILTyaTaLUH.

[1K 3.3. CHUMAaTh ¥ aHAJIM3UPOBATH MTOKA3aHUS IPHOOPOB.

1. TeopeTuueckoe 000CHOBaHME.
JedpopManmoHHbIE MAHOMETPHI.

JleopMalimoHHbIE MAHOMETPBI — OJIUH U3 HauboJiee paclpoCTPAHEHHBIX BUI0B
CpPEICTB M3MEpeHusl NaBlieHud. B nedopMaliMoOHHBIX MaHOMETpPAX MCHOJb3Y- €TCA
3aBHUCHUMOCTH Je(opMalii 4yBCTBUTEIBHOIO AJIEMEHTA WJIM Pa3BUBAEMONUM CHJIBI
oT wu3MepsiemMoro pAamieHus. l[lponmopumoHanbHas AaBieHUI0  aedopmarius
npeoOpa3yeTcss B MOKa3aHUs WJIM COOTBETCTBYIOIIME MM HU3MEHEHHS] BBIXOJHOIO
curHana. bBoapmIMHCTBO Je(pOpPMAIMOHHBIX MaHOMETPOB COJIEp)KaT yNpyrue YyB-
CTBUTEJIbHBIE 3JIEMEHTHI, OCYILIECTBISIOIINE MpeoOpa3oBaHUE IaBJIEHUS B IPO-
MOPLUMOHANIFHOE TepeMelieHre padouel TOUKH.

OnHyvM W3 TUNOB YOPYTUX YYBCTBUTENBHBIX 3JEMEHTOB SIBISIOTCA OJIHO-
BUTKOBBIE€ TpyOUaThie NPYyXUHBI. Takue Npy>KUHbI MOTYT UMETh JJTUITUYECKOE UIIN
IJIOCKOOBAJIbHOE cedeHue. OIMH KOHEll NMpYKUHBI, B KOTOPBIA NOCTYIAeT H3Me-
pseMoe JaBJeHHE, 3aKpEIUIEH HEMOABMKHO B JepKareie, BTOPOH (3aKpbIThIA) —
MOXeT nepemeniatbes. [Ipu aTom TpyOka 3arnyTa nox yriaom 270°. Ilog necTBuem
pPa3HOCTH U3MEPSEMOr0 BHYTPEHHETO U BHEIIHEro aTMoc(epHOro gaBieHUS
TpyOuaTas npyxuHa a1eopMupyercs: Npy>KMHa pacCKpyuuBaeTcsa, U ee cBOOO- HbIii
KOHEI[ COBepIIaeT nepemenieHue. HampaieHue mnepemenieHrs CBOOOJHOTO KOHIIA

TpyOKH OOYCJIOBJIEHO YBEITMYEHHUEM MAJIOM OCH CeYeHUsi TPYOKH MO/
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BIIMSTHUEM H30BLITOYHOT'O JAaBJICHUS W1 YMCHBIICHHS TIPU BOSH@ﬁCTBHH pa3pceiKe-

HuA. KOHCTpyKIMs MaHOMETpa NOKa3aHa Ha pucyHke 1.

Pucynok 1- KoHcTpyKIMs MaHOMETpa C OJHOBUTKOBOM TPpyO4aTON Py KUHOM

[lepemenieHre CTPENKH OCYIIECTBISIETCS C TOMOIIBIO TMEPEAATOYHOTO MeXa-
HU3Ma, COCTMHEHHOTO CO CBOOOJHBIM KOHIIOM YyBCTBUTEIBHOTO dyeMeHTa. [loBep-
KOW TEXHUYECKUX MAaHOMETPOB HA3bIBAIOT COBOKYITHOCTH OTIEPAIIH, BBHIMOIHIEMBIX
C LEJNBI0 OLEHKM HMX IOIPEIIHOCTed M Bapuanui. Ilepen moBepkol NmpPOU3BOIAT
BHEITHUN OCMOTP MaHOMETpa, YTOObI yOEIUThCS B OTCYTCTBHHM HEUCIPABHOCTEH,
NPENATCTBYIONMX NMPUMEHEHHUIO MoBepseMoro maHomeTpa. CTpeiika MaHOMETpa B
pabodeM MONOKEHUH U MPU OTCYTCTBUU JABJICHUS HE TOJKHA OTKIOHATHCS OT HY-
neBoi oTMeTkH Oosee ueM Ha 0,5 geneHus mIKanbl.

TexHudeckrue MaHOMETPHI MOBEPSIOT MyTEM CPaBHEHUS MX MOKAa3aHUM C MOKa-
3aHUSAMH MPUOOPOB O0JIEe BBICOKOTO Kilacca TOYHOCTU. BepxHmii mpeaen u3mepeHus
ATAJIOHHOTO MaHOMETpa JOJDKEH ObITh Ha 1/3 OoJbIlie BEpXHETO Mpeesia n3MEepEHUs
MOBEPSIEMOTO MaHOMETpa, a 3HaYCHHUE JTOMYCKaeMON MOTPEITHOCTH dTAIOHHOTO Ma-
HOMeTpa — B 4 pa3a MEHbIIE 3HAYCHHS JIOMYCKaeMOW MOTPEUTHOCTH TMOBEPSEMOTO
MaHoMeTpa. KoamdecTBo mpoBepsSeMBIX OTMETOK JOJDKHO COCTAaBJISThH: IS MaHO-
METPOB Kjlacca TOYHOCTH 1,5 u 2,5 — He MeHee 5; 1711 MaHOMETPOB KJ1acca TOYHOCTHU

HIXKE 2,5 — He MEHEe TpeX.
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2.I1pudopsl u 060pyI0BaHKeE.

Onucanue J1a00paTOPHON YCTAHOBKH.

JlabopatopHasi yCTaHOBKa BKJIIOYAeT MoBepsieMblil MaHoMeTp Tuna MII-4Y u sta-
noHHbIA Tpy3onopirHeBod maHomeTp (I'TIM) tunma MII-60. Cxema moBepoyHOI
YCTAaHOBKHM MPUBE/ICHA HA PUCYHKE 2.

['TIM BKJIIOYAET KOJIOHKY W TUAPABIMYECKUM BUHTOBOW IPECC, KOHCTPYK-
THBHO 00BEIMHEHHBIE B 0THOM Kopmyce. B coctaB ['TIM BxoauT Habop
KaJIMOPOBaHHBIX TPY30B, KOTOPBIM OOECHEYMBAET [IaBJICHUE PABHOE BEPXHEMY
npeaeny u3MepeHus. ['py30oBasi KOJOHKA COJAEPXKUT MOJbI uuiauHap 1, 3amon-
HEHHBIM paboueill >KUAKOCThIO. BHYTpU IuIMHApPAa HAXOIUTCS MOPIIEHb 2 C Tpy-
30MPUEMHON Tapenkoi 3. BHyTpeHHsIS MOJI0CTh MWIMHIPA COSTUHEHA KaHaJIaMHu
4 ¢ moBepsieMbIM IMTPUOOPOM 5 U THAPABINYECKUM MpeccoM 6 B IWIMHJIPE 7 W BUHT
8 ¢ pyKosTKO# 9, ipu BpalleHUH KOTOPOH MOPIICHb MEPEMEIIAeTCs B IIU- JTUHApPE.
Kananet 4 Moryt nepekpbiBatbecsi BeHTWIsiMU 10 m 11. [Ins 3amonHeHus ruapas-

mnaeckor cuctembl ['TIM pabouelt KMIKOCTHIO MPEAYCMOTpPEHA €MKOCTh 12

1 — nousblit UUAUHIP; 2 — NOPIIEHB; 3 — TPy30NPUEMHAsI Tapelika; 4 — KaHaJIbl,
5 — moBepsieMblit pudOp; 6 — mopieHp; 7 — UWIHHIP; 8 — BUHT; 9 — pyKOSITKa;
10, 11— Bentmim; 12 — eMKOCTB; 13 — UTOIBYATEHIN BEHTHIIb,

14 — rpy3sb1; 15 — croiika

. Pucynok 2 - Cxema mabopaTopHON yCTaHOBKHU.
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¢ urojpyaTeiM BeHTHsIeM 13. K rpy3onopiiHeBoMy MaHOMETPY MOKHO HOJIKJIIO- YUTh
noBepsieMbli MaHomeTp 5. Ilpu wu3MmepeHun nAaBICHUS, CO34ABAEMOIO THUAPAB-
JUYECKUM TPECCOM MPU BPAIICHUU PYKOSITKH, Ha TPY30MPUEMHYIO TapeiaKy Mome-
IAIOT IPy3bl 14 B TAKOM KOJIMYECTBE, KOTOPOE 00ECIIEYMBAET COCTOSTHUE PAaBHOBE- CUs
MOPIIHS I'PY30MOPIIHEBOr0 MaHoMeTpa. O JTOCTHKEHUU TOJIOKEHHUS] PAaBHO- BECHS
CYJIIT TIO COBMAJICHUIO PUCOK Ha CTOWKe 15 u Ha pedpe rpy3onpueMHOi Tapenku 3.
Bepxnuii npenen usmepenuss [TIM tuma MII-60 cocrasnser 60 kre/cm? (6 MIla),
HOMHUHAJILHOE 3HAYEHME IUIOIAay ceuyeHus nmopmHs 0,5 cM?, mpe-aen JoIycKaeMoi
OCHOBHOM OTHOCHUTEIBHOM norpemntHocTu coctasiser 0,02 %.

3amanue: CHATH CTATHUECKYIO XapaKTEPUCTUKY MAHOMETPA.

3. llopsiaok BbINOJIHEHUSI Pa0OTHI.

1) OTKpoO#TE BEHTHIIb IPY30IOPIIHEBOM KOJIOHKH 10, BEHTHUIb MOBEPSAEMO-TO
MaHoMmeTpa 11, BeHTHIIb eMKOCTH ¢ padoueit >xuakoctbio 13. IIpu 3ToM naB- ieHue B
TUAPOCUCTEME CTAHET PABHBIM aTMOC(HEPHOMY.

2) BBenute mopiieHs 6 B HUIMHAP 7 0 yHopa BpalleHHEM PYKOSTKH 9 1o
YaCOBOM CTPENKE JUIsl YIAJIICHHS BO3/lyXa W3 CHCTEMBI.

3) 3amnojHWTe THAPOCUCTEMY paboueil KHUIKOCThIO BpAIlICHHEM PYKOSTKHA 9
MPOTHUB YaCOBOM CTPEIIKHU JI0 yIopa.

4) 3aKkpoiTe BEHTHIIb EMKOCTH ¢ paboueii KUIKOCThIO 13.

5) Ha rpy3onpueMHyI0 Tapesky 3 MOJ0XKUTEe IPy3bl 3 B TAKOM KOJIHYE- CTBE,
4TOOBI CyMMapHOE€ [aBJIEHWE TPY30B OBLJIO YHCIEHHO PaBHO JaBJIEHUIO, COOT-
BETCTBYIOILIEMY MPOBEPsSieMOil OTMETKe pl (3HAUEHUA JAaBJIEHUS IPy30B HAHECEHHI Ha
UX MOBEPXHOCTB).

6) Bpamas pykosTKy 9 THIPaBIMYECKOTO Tpecca IO YacOBOH CTPEIIKE,
nobelTech MobeMa MoPIIHS 2 ¢ Tpy3amMu 14 10 coBmajeHUs puCOK, HAHECEHHBIXHA
cToiike 15 u Ha pebpe rpy30npreMHON Tapeyku 3.

7) 3aHecuTe B TEPBBI CTOJOEI MPOTOKOJIA MOBEPKH 3HAYEHHUE, COOTBET-

CTBYIOIIIEE CyMMapHOMY JaBiieHHIO Tpy30oB ['TIM.
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8) 3anecuTe BO BTOPOM CTOJ0EI IMPOTOKOJIA MTOBEPKH MMOKA3aHMs IOBEpsie-
MOTO MaHOMETpa

9) IMoBropute 1m.11. 5-9 15 3HAUECHUH naBicHUS P2—P6 (BBITIOJHUTH MPS-
MOH XOJ1).

10) IToBTopure mm.1. 5-9 s 3HaueHud AaBieHus P6—PLl (BBITOJHUTEL 00-
paTHBIN X01).

Ta6muma 1 - BapuanTsl MHIUBUAYJIBHBIX 33/IaHU.

Ne BapuanTa [IpoBepsieMble OTMETKH LIKAJIbI

pl p2 p3 p4 pS p6
1 0 5 10 15 20 25
2 1 4 7 10 13 16
3 2 4 6 8 10 12
4 2 6 10 14 18 22
5 2 4 6 8 10 14
6 6 8 10 12 14 16
7 5 8 11 14 17 20
8 4 7 15 18 20 24
9 2 6 10 14 18 22
10 3 5 7 9 11 13

11) Tlocne moBepkw, Bpalias pyKOsITKY 9 rHApaBIMYECKOrO mpecca MpOTHUB Ya-
COBOM CTpEJIKH, CHU3bTE JABJICHHE JI0 HYJIS.
12) Otkpoiite BeHTHIIb 13 eMKOCTH ¢ paboyei )KUAKOCThIO 12,
13) BeiTecHuTe pabouyro XKUAKOCT B €MKOCTh 12, Bpamas pykosSTky 9 10
yIiopa 10 4aCOBOW CTPEJIKE.
14) OcymiectBUTE 00pabOTKY 3KCIIEPUMEHTAIBHBIX TaHHBIX:
a) OnpenenutTe OCHOBHYIO aOCOIOTHYIO TOTPEIIHOCTh MPSIMOTO XOJa MOBE-

psAEeMOro MaHOMeETpa i KakJOW IMpoBepsieMOd OTMETKH 1o Gopmylie:

A,=P -P,

Lk

rie Pax — TNOKa3aHus mMoBepseMoro MaHomerpa (mpsamoit xom), krc/cm? (Mlla);

Po — noxaszanus Irpy30IOpIIHEBOrO0 MaHoMeTpa, Krc/cm? (MIla).
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0) OmnpenenuTh OCHOBHYIO aOCOJIOTHYIO IMOTPEIIHOCTh OOpPaTHOTO XOJia IOBE-

pPSAEMOTO MaHOMETpA I KaKIOW MPOBEpsieMOM OTMETKH 10 popmyiie:
ﬂax = Pmc - "F:]’

rae Pox— NOKa3aHWs MOBEPIEMOro MaHoOMeTpa (oOpaTHbIl xox), kre/cm? (MIla).
B) Omnpenenure OCHOBHYIO MPUBEAECHHYIO MOTPEIIHOCTD JIJIsI KaXI0M IIpoBeps-

€MOM OTMETKM WIKaJbl I MPSMOTO M OOpaTHOTO Xojaa Mo GopMyiam:

A
T
Y =p _p

M

A
— e 100,
’*"P-P,

rac PK, P, — KOHeYHOE€ W HaYaJIbHOC 3HAYCHUS IITKAJIBI IMOBCPACMOI0O MaHOMETPA

COOTBETCTBEHHO, Krc/cm? (MIa).

r) Onpeaenurte Bapuaiuio rnokazanui npudopa mno gopmyiie:
V=|p,—P,
1) OnpenenuTe NpUBEACHHYIO BapHUallMIo0 TMOKa3aHU npudopa mno dopmyiie:

W—L-l{]{].

P.-P,

e) Onpeaenure AOMyCKaeMble 3HAUEHUS OCHOBHOM TPUBEACHHON MOTPEIIHO- CTH

Y IIPUBEJCHHOW BapUallUu:
Vion =W, =K

rae K — kiacc ToUHOCTH MOBEpsieMOTo MaHOMeTpa, %0.

*) CpaBHUTE HAWOOJBIINE 3HAYCHUS OCHOBHOW TPHUBEACHHOW MOTPEIIHOCTA M
MIPUBEJCHHON BapHalUM C JOMYCKAEMBIMHU 3HAYEHUSIMU, CAEIATh BBIBOJ O IPUTOJI-
HOCTH MOBEPsieMOro mpuodopa K usmepeHusiM. [Ipubop cuuTaercs roHbIM, €CJIH BbI-

IMOJIHAKOTCA HCPpAaBCHCTBA!

Ymax = ¥aon>
W, <W,..

3) [TocTpoiiTe crnexyromnue rpadMKu B OJJHON CHCTEME KOOPIMHAT:
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- 3aBUCHUMOCTH 3HAYEHMH JaBJICHUS, COOTBETCTBYIOLIMX IPOBEPSIEMBIM OT-
METKAaM IIKAJIbl, OT 3HAYECHUW JABJICHUSA, COOTBETCTBYIOIIMX IMOoKazaHui ['TIM;

- 3aBUCHMOCTM 3HAUYEHHM JaBJICHUS, COOTBETCTBYIOIIMX ITOKA3aHUSAM IO-
BEpPAEMOTr0 MaHOMETpa MpHU OOpaTHOM XoOjie, OT 3HAYCHUW JaBJICHHM, COOTBET-
cTByrOIKX nokazanui ['TIM;

- 3aBUCHMOCTH 3HAQYEHHUM MaBJICHUS, COOTBETCTBYIOIIMX ITOKA3aHUSAM IO-
BEpPSAEMOr0 MaHOMETpa IMpU OOpaTHOM Xojie, OT 3HAYCHUH JaBJICHWM, COOTBET-
cTByrOIKX nokaszanuii [ TIM.

4.0¢gopmure oTyer.

5. KoHTpoO/IbHBIE BONPOCHI.

1) OOBsACHUTE MPUHITUIT PAOOTHI AHOPMAIHOHHBIX MAHOMETPOB C OJHOBUT-
KOBOHM TpyO4aToi Mpy>KUHOM.

2) Kakum 00pa3oM BBIOMPAETCS ITAJOHHBII MAHOMETP JJIs IIOBEPKH TCXHUYC-
CKOro MaHometpa?

3) Kakrie MEeTpOJIOrHUeCKHe XapaKTePUCTHKH ONPEICIISIFOTCS B XO/IC IIOBEPKHU

npudopa?

IIpakTnueckas padora Nel

IIpoBeneHue TeXHUYECKOM THATHOCTUKHN YCTPOMCTBA.

Hean padoTbi: popmMupoBaHre yMEHUN MTPOBEACHHS TEXHUUECKON JUATHOCTUKH
YCTPOMCTBA.
3HaHuA (aKTyanu3anus):

—  HOpPMAaTUBHBIC TPEOOBAHUS MO AKCILUTyaTAllMM MEXaTPOHHBIX YCTPOMCTB,

CPEACTB U3MEPEHUMN U aBTOMATU3ALINH;
— 3aJ1a4¥ TEXHUYECKOTr0 JUArHOCTUPOBAHHS;
— METOJIbl JUarHOCTHUPOBAHUSI;

YMenus:

- oOecreynBaTh SKCIUTyaTalldi0 aBTOMAaTHYECKUX W MEXaTPOHHBIX CHUCTEM

YIIPABJICHHUS;
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— COCTaBJIATh IMATHOCTUYECKUE HArPaMMBl;
— OIPENEIATh AMAarHOCTUYECKNE TapaMETPBI;
— BbIOMpATh CIIOCOOBI U3MEPEHUS INAarHOCTUYECKUX TapaMeTPOB.
DJIeMeHTBI CJIeAYIOIUX KOMIeTeHHIi:
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€ATEIbHOCTD, BBIOMPATh TUIIOBBIE ME-
TOJBI U CIIOCOOBI BBHITIOJHEHUS MPO(PEeCCHOHANBHBIX 3a/1a4, OLIEHUBATh UX 3G (HEeKTHUB-
HOCTb U Ka4eCTBO.
OK 3. IIpynuMars pemeHuss B CTaHIAPTHBIX U HECTAHAAPTHBIX CUTYyaLHUsIX U
HECTH 33 HUX OTBETCTBEHHOCTb.
OK 4. OcymiecTBasTh MOUCK U UCHOJIb30BaHUE HUH(POPMALMHU, HEOOXOAUMOMU
11 3(pGEKTUBHOTO BBIIIOJIHEHUS MPOPECCUOHANBHBIX 33]1a4, TPO(ECCUOHATEHOTO U
JIMYHOCTHOTO Pa3BUTHSL.
OK 5. Hcnonb3oBath MH(OPMALMOHHO-KOMMYHHMKAIIMOHHBIE TEXHOJOTUU B
npoeccuoHaNbHOM eI TeTbHOCTH.
[1K 3.2. KonTponupoBaTh 1 aHAIM3UPOBATH (DYHKIIMOHUPOBAHUE TTAPaMETPOB
CUCTEM B MPOLIECCE IKCILTyaTalUU.

[1K 3.3. CHuMaTh ¥ aHAJTU3UPOBATh TIOKa3aHUs MPHUOOPOB.

1 TeopeTnueckoe 000CHOBaHHeE.

PaccmaTpuBaroT Tpu THIMA 337a4 ONpeAeTeHUs] TEXHUUECKOTO COCTOSHUS 00b-
€KTOB.

1) K mepBoMy THITy OTHOCSTCS 3a/laqd OMPEICICHUS TEXHUYECKOTO COCTOS-
HUS, B KOTOPOM HaXOAMUTCS OOBEKT B HACTOSIIMII MOMEHT BpEMEHH. DTO - 3adauu
OUACHOCMUPOBAHUSL.

2)3aja4yn BTOPOTO THUIIA - MPEJCKA3aHUE TEXHUYECKOTO COCTOSHHS, B KOTOPOM
OKaXeTCsi 00OBEKT B HEKOTOPBIM OYIyIIM MOMEHT BPEMEHH. DTO - 3a0a4u NPOSHO-
3UpPOBaHUs.

3)K TpeTpeMy THITy OTHOCSATCS 3a/laydl OMPEACICHUS TEXHUYECKOTO COCTOS-
HUSl, B KOTOPOM HaXOJAMJICS OOBEKT B HEKOTOPBI MOMEHT BpeMeHH B mpouuioMm. I1o

aHAJIOTHH MOKHO T'OBOPUTB, UTO 3TO 3a0auu 2eHesd.
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3amayn mepBoro Tumna (GopMalbHO CIEIyeT OTHECTH K TEXHUYECKOW IHUAarHo-
CTHKE, @ BTOPOTO THUIIA - K /mMexHuueckol npocHocmuke (MporHo3upoBanuio). Torma
OTpaciib 3HaHWA, KOTOpas JOJDKHA 3aHUMAThCS PEIICHHEM 3alad TPEThEro THIIA,
€CTECTBEHHO Ha3BaTh MEXHUYECKOU 2eHeMUKOU.

B kauecTBe MIUPOKO MPUMEHSIEMBIX TUATHOCTHYECKHX MOJENCH aHAJTIOTOBBIX
O00BEKTOB MOXKHO Ha3BaTh HX Jlo2uyecKue Mooenu u 2paghvl NPUUUHHO-CTIe0CMBEHHbIX
ceés3eli. ITH MOJICNIM TIPUTOAHBI B TE€X CIydasiX, KOT/Ia BO3MOYKHA OpraHU3aIMs THa-
THOCTUPOBAHUS HAa MPUHIIMIIAX JOIMYCKOBOTO KOHTPOJISI MapaMeTpoB oObeKTa. Jex-
mpuyeckue yenu Kak 0ObEKTHI JTUATHOCTUPOBAHUS MOTYT OBITh MPEACTABICHBI MO-
JeNsIMU, pa3pabOTaHHBIMU B paMKax OOIIEH AJEKTPOTEXHUKH, a JUIsl aHajIu3a 3THUX
MoOJIeNIel C 1eIbI0 TOCTPOCHHS aJITOPUTMOB JIMarHOCTHUPOBAHUS TPUBJICKAIOTCS W3-
BECTHBIE METOJIbI pacyeTa TaKUX ICTICH.

Jlnst pemeHus 3adad TECTOBOTO JUATHOCTUPOBAHUS TUHAMHUYECKHUX CHCTEM
MIPUBJICKAIOTCSI METOJIbI, OCHOBAHHBIE HA PE3YJIbTaTaX mMeopuu 4y8cmeumenbHOCHU.
[IpruMeHUTENBHO K JIMHEWHBIM aHAJIOTOBBIM CHCTEMaM pa3padOTaHbl Memoosl Oe-
wugpayuu pe3ynbTaToB (U3NIECKUX IKCIIEPUMEHTOB HaJ TAKUMH OOBEKTaMU C Iie-
JBI0 KaK OOHAPYKEHUs, TaK M MIOMCKA MX HEUCIIPABHBIX OJIOKOB. TeCTOBBIMH BO3/CH -
CTBUSIMH TIPH ITOM SIBIISIOTCS TAPMOHUYECKHUE BXOJIHBIC CHTHAJIBI. METOMbI, MOJy-
yuBIIHE 0011Iee HaA3BAHUE MemO0008 UHMe2PaNbHOU OUACHOCMUKY, OCHOBAHbI HA aHa-
JU3€ TIEPEXOIHBIX TPOIECCOB, BBI3BIBACMBIX CICITHATBHBIMA BXOJHBIMU BO3JICH-
CTBUSMH, U TPUMEHSIIOTCS JJI JUATHOCTUPOBAHUS OTHOCUTEIHHO MPOCTHIX «HEe-
JUMBIX» 00bEKTOB (HampuMep, pe3UCTOPOB, KOHIEHCATOPOB | T.11.). [Ipu aTOM 1y - Tem
00pabOTKH Pe3yNnbTaTOB AUATHOCTUPOBAHMS YAACTCS ONMPEACATh HATMYUE CKPBITHIX
neheKToB, BIUSIONINX, HalpUMEp, HA TMOKAa3aTeIu JOJITOBEYHOCTH M HAJEKHOCTH
WU3CIINH.

3amaya MOCTPOEHUSI TECTOB COCTOUT B TOM, YTOOBI HAaWTH (BBIYHCIWTH, BHI-
OpaTh, Ha3HAYHTH) TAKYI0 COBOKYIHOCTh M, BO3MOXKHO, MOCJIEIOBATEILHOCTh BXO/I-
HBIX BO3JICHCTBHI, MPHU T0/1ade KOTOPOH HAa 0OBEKT TUArHOCTHPOBAHUS MOJTydaeMble
OTBETHI OOBEKTA B 3a/IaHHBIX KOHTPOJBHBIX TOYKAX MO3BOJISIFOT CIETATh 3aKIIOUCHHUE

0 €TI0 TCXHUYCCKOM COCTOSHHH. HpOBepHIOIHI/Ie TCCThI MPCAHA3HAYUCHDBI IJIS1 IIPOBCP-

31



KU UCIIPABHOCTU WJIK pabOTOCIIOCOOHOCTH 00BEKTA, @ TECThI MOUCKa J1e(EeKTOB - s
yKa3aHUs MECTa W, BO3MOXKHO, IPUYHH N1e(DEKTOB, HAPYIIAIONUX UCIPABHOCTD WU
paboTOCIIOCOOHOCTh 00BEKTA AUArHOCTUPOBAaHUS. JJIsT TUCKPETHBIX 0OBEKTOB TECTHI
(TOuHEe anTOPUTMBI TECTOBOTO AMATHOCTUPOBAHMS) CTPOATCS JHOO MO CTPYKTYp-
HBIM, JJ100 MO0 (YHKIIMOHATIBLHBIM MOJIENSIM 00BEKTOB IUarHOCTHpoBaHus. JlJis mpo-
CTBIX OOBEKTOB MOJIEIIA MOTYT OBITH SIBHBIMH, TSI CJIIOKHBIX OOBEKTOB BCET/IA MPH-
MEHSFOTCSI HESIBHBIC MOJICNIH. TeCThl MOTYT OBITh JETEPMHUHHPOBAHHBIMU WJIM BEPO-
ATHOCTHBIMH. Cpely MOCIEAHUX 3aMETHOE MECTO 3aHHUMAIOT TECThI, MPEIACTABIISIO-
e coooi nceBaocIyyaiiHble OCIeI0BaTeIbHOCTH BXOHBIX BO3ICHUCTBUM.

JIOBOJIBHO 4acTO TE€CTOBBIE BO3JEHUCTBUS BBIOUPAIOTCS MO «(HUIUYECKUM» CO-
oOpakeHUsIM, HaIlpUMEP, BO3JCHCTBUS TUIIA CKAYKa UM UMITYJIbCa BXOJIHOTO CUTHA-
Ja B METOAAaX MHTErPAJIbHOM JNUArHOCTUKH, & TAKXKE BO3ACHCTBUS, TPUMEHSIEMBIC B
METO/aX Hepa3pyIaoIIEero KOHTPOJISI TEXHUYECKOTO COCTOSIHUS.

B kadecTBe T€CTOBBIX MOTYT OBITH MCIIOJIb30BAHBI BXOJHBIC BO3/ICUCTBHUS, SB-
Jsronecs paboyuMu pu NMPUMEHEHUH 00BEKTa M0 HA3HAYCHUI0. ITO UMEET MECTO
IIpU OpraHU3allid TECTOBOTO JIMAarHOCTHPOBAHUU AHAJIOTOBBIX OOBEKTOB, B YaCTHO-
CTH TOTJa, KOTJIa MOCJEAHUE MPEICTaBICHBI UX JIOTHYECKUMHU MOJEIISIMU WJIH Tpa-
dbaMy TPUUUHHO-CIECTBEHHBIX CBsizel. CoCTaBlIE€HHbIE TaKUM OOpa30M TECThI
HA3BIBAIOTCS yHKYUuOHaNbHbIMU. DYHKIIMOHANIBHBIC TECTHI Yallleé BCETO MPUTOIHbI
TOJIBKO JIJIsI POBEPKU pabOTOCTIOCOOHOCTH OOBEKTOB, TaK Kak o0ecreunBaeMasi UMH
MOJIHOTAa OOHApyXeHUs U TiayOuHa moucka AedeKTOB OOBIYHO HEIOCTATOYHBI IS
perieHus 3a7a4 MPOBEPKU HCIPABHOCTU U moucka nedexroB. Bubpoakycrtuyeckue
METO/[bl TECTOBOT'O JIMarHOCTUPOBAHUSI OOBEKTOB C BPALIAIOIIMMUCS YACTIMH U 1Ty -
MAIIUX 00BbEKTOB (KOT/1a 00BEKTHI HE MIPUMEHSIOTCS 110 Ha3HAYCHHIO) TAK)KE MOXKHO
OTHECTH K METOJIaM, UCTIOJIb3YIOIIUM (PYHKIIMOHAJIBHBIEC TECTHI.

[Ipu cozmanuu cucTeM NMArHOCTHUPOBAHUS HE MEHEE BAKHOW SBJISIETCS 3a7a4a
BbIOOpA UM pa3pabOTKHU CPEACTB peann3anuu TecToB. CpeAcTBa CUCTEM TECTOBOTO
JMAarHOCTUPOBAHUS COAEPKAT JIBE OCHOBHBIE YaCTH - T€HEPATOpP TECTOBBIX BO3JEH-
CTBUU W aHAIM3ATOpP OTBETOB O0OBEKTa Ha 3T BoznaeucTBus. [lpu «kimaccuueckoin»

peanu3ayy CpesCTB TECTOBOTO TUATHOCTUPOBaHUs (puc. 2, a) reHeparop / u aHa-
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U3aTop A BBIONHSIOTCA (PYHKIMOHAIBHO M, BOBMOMXHO, KOHCTPYKTHUBHO DPa3feiib-
HO. DYHKITMU TeHepaTopa 3aKII0YaloTCsl B TOM, 4TOOBI B TIpoliecce padoThl CHCTEMBI
XPaHUTh WJIM T€HEPUPOBATH TECTHI U T0JIaBaATh MOCJIEIHUE HA OOBEKT AUArHOCTUPO-
BaHust O/]. AHanuzaTop NpeaHa3HAueH ISl XPAaHEHUS 0KUIAEMbIX OTBETOB OOBEKTa
Ha TECTOBbIC BO3JCHCTBUS, CpaBHEHUS (PaKTUUECKUX OTBETOB C OKUJIAEMBIMHU U JIJIS
BbIJlauu auarHosa /[. Tam, rjae 3To BO3MOXKHO U 1I€JIeCO00pa3HO, aHAIU3ATOP MOKHO
BBIIIOJIHUTHh B BUJE COBOKYITHOCTH 3TajJOHa O, MPEACTABISIOIEr0o coO0M 3aBEIOMO
UCIIPaBHYIO KOTHIO 00BbEKTa IMarHOCTUPOBaHUs, U cxeMbl cpaBHeHus: CC (pUCyHOK 1,
0). Ilpu sTOM HCKIIIOYaeTCsa HEOOXOAMMOCTh XPaHEHUSI 05KHIA€MbIX OTBETOB 00b- €KTa
JMAarHOCTUPOBAHUS, HO BO3HUKAIOT 3a00THI MO CO3/IaHUIO HTAJIOHA U TOJIEp Ka-HUIO
€ro B UICIIPaBHOM COCTOSIHUH.

[Ipn nUarHOCTHUPOBAHUU JUCKPETHBIX OOBEKTOB MCEBAOCTYyUYalHBIMU TECTaMU
MOCJIEAHUE TEHEPUPYIOTCA pErUcTpoM P2 ciBUTa ¢ 0OpaTHBIMU CBSI3IMU (PUCYHOK 1,
8), UTO CYIIIECTBEHHO COKpAI[aeT 3aTpaThl HA ammaparypy i pealn3aluu reHepa-
TOpa TECTOB, TaK Kak He TpeOyeTcs mamsiTh g XpaHeHus nocieqHux. C 1emnbro
CKaTus JUIMHHBIX BBIXOJIHBIX MOCIIEI0BATEILHOCTEH (OTBETOB AUCKPETHOIO OOBEKTA
JUArHOCTUPOBAHUS) MPUMEHSIOT TaK Ha3bIBa€MbI€ CUTHATYpHbIE aHanu3atopbl CA,
MPEJCTABIIAIONIME COO0M OOBIYHO PErHCTPhl ¢ OOPATHBIMHM CBS3SIMU WUJIM CUETUUKU
(pucynok 1, 2). Jlnsg nUCKpPETHBIX 0OBEKTOB MOXHO OOBEIUHUTH (PYHKIIMU TeHepa-
TOpa TICEBJOCTYYaHBIX TECTOB U CUTHATYPHOTO aHaMu3aTopa B OJJHOM peructpe Pe
- CA ¢ nobGaBieHueM B psjie cliydaeB JOMOJHUTEIBHOTO ycTpoiicTBa [V, obecnieun-

BAIOIIErO yJIydIlIeHHEe KaueCTBa FTeHEPUPYEMbIX TECTOB (PUCYHOK 1, 0).
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Pucynok 1 — Cxema cpeicTB TECTOBOTO JUArHOCTUPOBAHUSI.

3apanme. Onpenennure BO3MOXKHBIE A1ePEKThl 000PYI0BAHUS, COCTABHTE JUATHOCTHU-

YECKYI0 IHarpammy.

Xon Bo3morxHbIE Bo3mokuble mnpuunnbl | ['my6una | Cioco6 06- | Crioco6
paboThl: | nedeKThbl nedexToB nedexra | HapyKeHHUsI | yCTpaHEeHUs
Ne n/mn
1. OObexT He | a) OTKJIIOYEHO MUTaHHe 1 BusyansHo | Brirounts
BKJIFOYAETCS 6) Cropen npenoxpaHu-
TEJb 1 Buemnnii 3aMEHHTh
0CMOTp

2. ..

2. HauepTuTe MUarHOCTUYECKUE AUarpaMMbl B COOTBETCTBUM C Tabiuiiei 2 (cM. pu-

CYHOK 2).
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O0BEeKT He BKJIIOYaeTcs

Her
OTKIIIOYEHO
auTanue?
| |
Ha [TpoBepuTh
Bxirouuts ceTh - | MPCAOXpaHUTEIb
[Ipenoxpa-
HUTEIIb UC-
Her IpaBeH? Her
O0BeKT
BKJIFOUMIICS?
Ha
IIpoBepuTh KOHTAKTHI
BBIKJIFOUATEIIS
Ha
Brikioua- Her | 3amerurs
TEJIb UCIIpa- BBIKJTIOYATENb
BeH? 3aMeHUTh
Jla MpeIoXpaHu-
| |

IIpoBepuTh NpaBUIBHOCTH
(YHKIIMOHUPOBAHUS O0OBEKTA |~

Pucynox 2- Tlpumep quarHocTUYECKON AMarpaMMbl

3. OdopmuTe oTUYeT.
4. KoHTpoJIbHbIE BONIPOCHI:
1) HazoBuTe ajropuT™M TUarHOCTUPOBAHWUS, SJIEMEHTAPHBIC MPOBEPKHU, KOH-
TPOJbHBIE TOUKH.
2) KakoBo ympapieHne U KOHTPOJIb MO OTHOIIEHHIO K CHCTEMaM JHarHOCTUPO-
BaHMS.

3) Koraa mpon3BoAnTCS MOHTAXK IPUOOPOB M CPEJCTB aBTOMATU3AIUH ?

35



4) HazoBuTe MoJenu oOBEKTa MpPU JUArHOCTHPOBAHHH W TIPH MPOTHO3HPOBA-
HUM.

5) Hazoswure 4yeThipe 00beMa MOIy4acMOi anpuopHON HHPOPMALIUU O TEXHUYE-
CKOM COCTOSIHUU OOBEKTA.

6) HapucyiiTe cxeMbl peaau3amnuu CpeACTB TECTOBOTO JUATHOCTHPOBAHUSI.

IIpakTnueckas padora Ne2
IIporpammupoBanue uHTe LIekTyaabHoro peide OMRON ZEN-10C1DR-D

Hean padoThl: popMupOBaHKE YMEHHUS BBITOJIHEHHS IPOIrPAMMHUPOBAHUS HHTEI -
JIEKTYyaJIbHOTO pEJIe.
3HaHus (AaKTyaJau3anms)
— texuuyeckue xapakrepuctuku ZEN-10C1DR-D;
— CHCTeMy KOMaH/ M IPUHIHUIIBI TPOTPAMMUPOBAHHS,
yMeHMSI:
— COCTaBJISITh YIPABISAIOIINAE TPOTPAMMBI;

— MPOBEPSTH pabOTy NPOrPAMMBIL;

DJIEMEHTHI CIEYIOMMX KOMIIETEHIINM:

OK 2. Opranu3oBsIBaTh COOCTBEHHYIO JESITEIbHOCTh, BHIOMPATh THUIIOBBIC Me-
TOJIbl U CIIOCOOBI BBHIMOTHEHUS MTPOPECCUOHANIBHBIX 3a]1a4, OLICHUBATh UX 3 (PEeKTUB-
HOCTb U Kau€eCTBO.

OK 3. IIpuHuMars pemieHuss B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYyalMsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBisTh MOUCK U UCIOJIb30BaHUE MH(OPMAIMHU, HEOOXOAUMON
11t 5 PEKTUBHOTO BHITIOJIHEHUS TPOPECCHOHANIBHBIX 3a/1a4, MPOGeCCHOHATBHOTO U
JUYHOCTHOI'O Pa3BUTHS.

OK 5. Hcnonb3oBate MH(OPMALMOHHO-KOMMYHHMKAI[MOHHbBIE TEXHOJOTUU B

npohecCHoHABbHOM NeSTENbHOCTH.
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[1K 3.2. KoHTpoaupoBaTh U aHAIU3UPOBATH (PYHKIIMOHUPOBAHKE MApaMETPOB
CUCTEM B IIPOLECCE IKCILTYaTALMH.

[1K 3.3. CHuMaTh ¥ aHATM3UPOBATH TTOKA3aHUS TPUOOPOB.

1. Teoperudeckoe 000CHOBaHHE.
IIporpammupoBanue pese ZEN-10CIDR—D ¢ ucnoanzoBanuem [I9BM
1) [IporpaMmMHupOBaHNE HHTEILICKTYAIBHOTO PEJie MOXKHO MPon3BoAuTh Ha [I9BM
C TIOMOIIIBIO TTaKeTa MporpaMmmupoBanus ZenSoft B oneparmonnsix cucremax Windows
98/2000/XP. IIporpammupoBanue ¢ nomoriisio ZenSoft npousBoautcs yepes COM-
nopT [I9BM ¢ nomMoripio crenuaibHOTro Kadess CBSI3HU.

[TporpammMHuoe obecnieueHre ZenSoft umeeT cieayroue BO3MOKHOCTH:

BBI60p THUIIA HHTCJUICKTYAJIbHOI'O PCJIC,

yCTaHOBKa mmapameTpoB cBsi3u pene ¢ [IK;

CO3JJaHUE U PEIAKTUPOBAHKE IPOTPAMM;

MPOCMOTp nporpaMmmel B Bujie guarpamMmm PKC wim 3eKTpuiyeckux cxem;

CO3/IaHKE U MTPOCMOTP KOMMEHTAPUEB K IIPOrPAMME;

KOMIIWIALINSA, 3a1IUCh B PeJie U BBITPY3Ka U3 HEro Mporpamm;
OTJIa/IKa ¥ IPOBEPKa MPAaBUILHOCTH PAOOTHI IPOrPaMMBI HA CHMYJISITOPE.

IHoaroroBka mporpamMmMsbI

JIJi MOATOTOBKHM IIPOrpaMM P MPOBEJCHUH JIa0OPATOPHBIX PA0OT CITY>KUT MPO-
rpamma ZenTool Russian. E€ 3amyck ocyIiecTBiIsieTcs: 4epe3 COOTBETCTBYIOIIHN SIPITBIK
Ha pabouem croie win mo nytH «llyck/ITporpammer/Omron/ZenSoft/ZenTool
Russian».

[Tocne 3amycka mporpamMmbl MOSIBIIIETCS OKHO, MMPEJCTABICHHOE Ha PUCYHKE 1.

B okHe mporpaMMbl MOXHO BBLIETUTH clieayomue odnactu: 1-4 - pa3nnyHble na-
HEJIW UHCTPYMEHTOB, 5 - pabouee 1moJie MporpaMMsbl, HCIOJIb3yEMOE MTPU MPOrpaMMH-
poBaHMH pelie (Iporpamma MOXET NpeAcTaBiaThes B Buae nuarpaMMm PKC nnn snek-
TPUUYECKUX CXeM), 6 - OKHO, B KOTOPOM €CTh BO3MOXKHOCTh BBIOPATh CIEIyIOIIee Jeii-
cTBUE (CO3/1aHNE HOBOM IpOrpaMMBel, 3arpy3Ka nporpammsl U3 ¢aiiia, 3arpyska mnpo-

rpamMMbl U3 HTEIUIeKTyansHoro pene ZEN), 7 - ctpoka cocTosiHusI, B KOTOPOU 0TOO-
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paXkaeTcsi COCTOSIHUE BBIACICHHOIO 3JIeMeHTa. /{151 Toro yToObl cO3/1aTh HOBYIO TPO-
rpaMMy, HEOOXOAMMO BBIOpaTh B OKHE 6 MyHKT «HoBast mporpammay. IIpu stom mo-
SABUTCSI OKHO HACTPOMKH MapaMeTpoB (PUCYHOK 2), B KOTOPOM HEOOXOIUMO BbIOpATh
tun pene (none «Tun ZEN»), yka3aTb Halmuue MOJyJiei pacimmpenus (moss «Mo-
Oyib pacmup.1», «Moayns pacmmp.2», «Moayis pacmup. 3»), BBECTU UMSI HOBOTO
npoekTa (mone «MMs mpoekTa»), a Takke HeoOXOoAMMble KOMMEHTapuu. BpiOpas
HY>KHBIE TIapAMETPBI, CIeAyeT Haxarb KHONKY «OK» nms monareepxaeHUs BbIOOpa
i «OTMeHay -1u1st oTMEHBL. [locie 3Toro Bua nporpaMmsl 10JKEH U3MEHHUTHCS - 110-
ABWJIOCh OKHO PEJAaKTHPOBAaHUS MPOrpaMMbl (PUCYHOK 3), MPEICTABISIONIEE YUCTOE
nosie. B mocnenyronieM MOXXHO M3MEHHUTh MapaMmeTpbl MPOeKTa, BHIOpaB Ha ma-

Henu MeHr «®Paitir/CBoMcTBaY.

Pucynok 1 — OxHo niporpammel Zen Tool Russian
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McyHOK 2 — OKHO HACTPOHKH NMapaMeTpon

PucyHnok 2 — OkHO HacTpOWKH MapamMeTpoB

Pucynok 3 — 'maBHOE OKHO MTPOTPaMMBI

JIJis OTKPBITHS Y’KE CYLIECTBYIOIIErO MPOEKTa HEOOXOAMMO B OKHE BbIOOpa
(pucyHoKk 2) BbIOpaTh MyHKT «3arpy3uTh nporpammy u3 Qaitnay. [losBurcs okHO

BBIOOpA TIPOEKTa (PUCYHOK 4).
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I{J’IH BBI60pa H€O6XO,III/IMO BBLICJIUTL YKAa3aTCJICM MBIIIH Hy}KHHﬁ IMPOCKT U HAXKATb

KHOIIKY «OTKpBITB)) IJI1 IOATBCPIKACHUS WU «OT™meHay - A4 OTMCHBI BBI60pa.

Han pabounm mnosiem nporpaMMsl pacroioKeHbl pa3InyHbIe MaHEIU HHCTPY-

MEHTOB (PHCYHOK 5).
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Pucynok 4 — OkHO BbIOOpa CYIIIECTBYIOIIETO MPOEKTA.
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Pucynok 5 — [Nanenu unctpymentos ZenTool Russian

B taGnuiie 1 npuBeneHo KpaTKoe OMMCcaHue dJIEMEHTOB MaHeIe HHCTPYMEHTOB

Taomuna 1 — Onucanue 31€MEHTOB.

40

Nu-
Hncrpy-
CTpYy- OnucaHye UHCTpYMEHTa MEHTE Onucanue HHCTpyMEHTa
MEHTHI
1 Co3natb HOBBIH TPOEKT 13 CrnpaBka
2 OTKpBITH CYIIECTBYIOIIUI IPOEKT 14 Crpernka BbIOOpa 00BEKTOB
3 CoxpaHuTh U3MEHEHHUS B [IPOEKTE 15 BceraBuTh KOHTaKT
4 Iledats mpoekra 16 BcraButs KaTymky
5 IIpeaBapuTenbHbINA IPOCMOTP Ha I1€YaTh 17 BcTaBuTh ropu3oHTAIBHYIO TUHUIO
6 Bripesarts (c 3aniomMmuHanueM) pparMeHT 18 BcTaButh BepTHKAIBHYIO TUHUIO
IPOTpaMMBbI
7 KomnupoBathb (parMeHT nporpaMmsl 19u20 |H3meHeHue maciitaba pegakTHpye-
MO IIPOTpaMMBbI
8 BcTaButh pparmMeHT nmporpammel 21 IToka3atb ceTky
9 VY nanute hparMeHT mporpammel 22 IToka3aTh KOMMEHTapUH K IPO-
10 OTMEHHTD COBEPIIEHHOE ICHCTBHE 23 [Toxa3zats B Bujae nuarpamm PKC
11 [ToBTOpPUTH OTMEHEHHOE JICHCTBHE 24 [Toka3zaTh B BHIE STIEKTPUICCKUAX
12 Haiiti He0OXOAMMBII PJIEMEHT




J{ns Havana mporpaMMHUpPOBaHUs HEOOXOAMMO MEPEBECTH Kypcop Ha pabouee
moJie, I7ie OH MPUMET BUJI KapaHjaaiia. BeiOpaTh MECTO yCTaHOBKH 3JIeMEHTa U HE00-
XOJIMMBIHN 3JIEMEHT Ha pabodeil maHeau HHCTPYMEHTOB. [Ipu BBOIe KOHTAKTa TOSIBIIS-
eTcsi OkHO «3MEeHUTh KOHTaKT» (PUCYHOK 6), B KOTOPOM HEOOXOAMMO BHIOpaTh UMS
pere, TUI KOHTaKTa (3aMbIKAIOUUN WIIM Pa3MbIKAIOIIHi), BBECTH €r0 HOMEP U KOM-
MeHTapuu. Jlanee HyxHO HaxaTh «OK» s moareepxkaeHust i «OTMeHay - s
OTMEHBI.

[Ipu niepexone B moJie, BBIAEIEHHOE 3€JIEHBIM [IBETOM MOXHO BCTaBUTh TOJIBKO
katymky. [Ipu e€ BcTaBke mosiBisieTcst OkHO «M3MEHHUTH KaTymiky» (pUcyHOK 6 -0).
B nanHOM OKHE MOKHO BBIOpAaTh UMS pelie, BHIMOJIHAEMYIO (PYHKIIMIO pelie, 0003Ha-
YUTh €r0 HOMEpP W BBECTHM HY)KHbIE KOMMEHTapuu. [[1s mOATBEpKACHUS BBIOJ-
HEHHBIX JeHCTBUI HeoOXxoauMo Haxath «OK» s moareepkaeHus win «OTMEHay -

JJI1 OTMCHBI.
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Pucynok 6 - OkHa BbI0Opa mapaMeTpoB KOHTAKTA U KaTYIIKU
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[Ipu 1BOMHOM HAXKaTWHU JICBOM KJIABUILN MBIIIH B MTO3ULWHA YCTAHOBKM KOHTAKTa
WM KaTylIIKM aBTOMATUYECKU TOSBISIETCS OKHO PEIAKTUPOBAHMS KOHTAKTa (CM.
PUCYHOK 6 - @) MJIM OKHO peJaKTUPOBAHUS KaTYIIKU (CM. pUCYHOK 6 -0).

[Ipu perakTupoBaHUU MTPOTPAMMBI MOKHO MPOU3BOINUTH CJIETYIOLINE ONEPALIAN:
a) MOXXHO BBIJEIATH HEOOXOIWMBIE 00JaCTH MPOTpaMMbl U TPOU3BOAWTH C HUMH
NehcTBUA (4epe3 KOHTEKCTHOE MEHIO, MOSBIISIONICHCS pU HaXKaTUU paBou
KHOIIKH MBIIIU UJTK Yepe3 MaHesIb MTHCTPYMEHTOB), IIpeICTaBlIeHHbIE B TabmuIe 1.
0) npu nepemMenieHnd 00beKTa C HaXaTol JIEBOM KIIABUIIIEH MBIIIU MPOUCXOJUT €ro
nepemelieHne (He KOMMpoBaHKe) Ha HOBOE MECTO;
B) €CTb BO3MOXKHOCTH OTMEHSITH IPEIbIIYIIIE JCHCTBUSI.

[Ipy HEOOXOAMMOCTH MOKHO U3MEHUTH JII0ObIC TapaMeTphl paHee YCTaHOBJICH-
HBIX AJIEMEHTOB ITPOrpaMMbl, HaKaB Ha HETO JIBa pa3a JIEBOW KHOIKOMN MBIIIIH.
Brinenenue yacty nporpaMmbl IPOU3BOIUTCS KyPCOPOM MBI MPU HAXKATOM KIIaBUIIIE
«SHIFT». KypcopoM HEOOXOAMMO BBIICIUTh HAYAIBHYI) M KOHEUHYIO TOYKU HE-
00x0IMMOM 00IaCTH.

Jns yaaneHus: Kakoro-in0o sJeMeHTa He0OX0UMO BBIJICTUTh €r0, HaXKaB Ha HETO
OJIMH pa3 JIeBOM KHOIMKOM MBIIIY U HaxkaTh kiaBuiny «Deletey. [lnst ynanenust crpoku
MPOTrpaMMBbl LIEIUKOM HY>KHO YBECTH Kypcop 10 HpeJielia BIEBO M HaXXaTh KIJIABUIILY
«Deletey.

JIns coxpaHeHus MpoeKTa ciyKaT MyHKThl « CoXpaHuTh» U «COXpaHUTh Kak...» B

MeHI0 «Danmy.

IIpumep nporpammel, pazpadorannoii Ha [IPBM B ZenSoft
Buenrnuii Bug nporpaMMbl IpUBEAEH HA pUCYHKE /. Tam e npuBeeHbI apa-
METPHI €€ JIEMEHTOB (BXOJ0B, BBIX0/a, IPOMEKYTOUYHON IEPEMEHHOM, TailMepa U

CUYETUHKOB).
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Pucynok 7 — [IporpaMmma u mapaMeTpsl €€ 3JIEMEHTOB

[Tocne 3aBepiieHUst COCTaBICHUS TPOrPaMMBbl €€ HE0OXOAUMO MPOBEPUTH (OTKOM-
nunupoBath). s aToro B 3aknaake «ZEN» HeoOxoaumo BeiOpaTh MyHKT «IIpoBepka
nporpammseby. Ilociie mMpoBEpKU TOHKHO MOSIBUTHCS OKHO, MPEACTABIEHHOE Ha pHU-
cynke 8). Eciu B mporpamme CymieCTBYIOT KaKUe-JIHMOO0 OMIMOKHU, TO MOSIBUTCS OKHO
(pucyHOK 9), B KOTOPOM IEPEUNCIICHBI BCE OIIMOKY C YKa3aHUEM PACTIONI0KECHHUS 00b-

eKkTa (CTpOKa U CTOoJIOEeI).

N0 gna rporpadsspoBars ZE8

Pucynok 8 — OkHO poBepKH IPOTpaMMBbl
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8 No contact o1 coll 12 connected, or a tonnaction line is discannected

E ’ tar col is conneeted, or & connaction line 15 discannacted.
1/4), No contact of coil is connected, or a connection line is disconnected

Pucynoxk 9- OxHO BBIBOJIa pe3yiIbTaTa MPOBEPKH MMPOTPaAMMBI.

IIpoBepka NpaBWILHOCTH NPOTPAMMBI € IOMOIIbI0 CUMYJISITOPA

JI71st mpoBEpKU MPABUILHOCTH PAaOOTHI MTPOTPaMMbl B IPOTPAMMHOM 0OECIICUEHUU
ZenSoft ecTb BCTPOCHHBIN CUMYJISTOP peie.

JIist paboTBI C CUMYJIITOPOM peJie CYIIECTBYET ClielUalbHas MaHelb HHCTPYMEH -
TOB, PaCIOJIOKEHHAsI HaJ pabodyuM OKHOM mporpammbl (pucyHok 10). B TaGmwmie

ZHPHBeJIeHO KpaTKOC OIMMCAHUEC DJICMCHTOB lI&HHOfI IMMaHCJIN HHCTPYMCHTOB.

12345 6

Pucynok 10 - ITanens ”HCTPYMEHTOB J171s1 pa0OThI C CUMYJISITOPOM

Tabnuia 2
Nn-
Wuctpy-| Omnurcanne nHCTpyMEHTa
ctpy- | Omnmcanue UHCTpyMEHTa
MEHTBI

MEHTBI

1 [Tyck BBIIOTHEHHS TPOTPAMMBbI 4 [Toka3zaTh JHCT TEKYIIUX 3HAYCHUN
MIPOTPAMMBI

2 OcCTaHOB BBINOJHEHHUS IPO- o ITokazarp yacer
3 [Tokazarp m300paxenue 2EN 6 [Tyck/octaHoB cumyIsTopa
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[Ipu Ha>kaTUK HA KHONIKY 6 (TIpU 3TOM OHA OCTAETCS HAXKATOW) AOJHKHO MOSBUTHCS
nuanoroBoe okHO (pucyHok 11- a), B koropom HeoOxomumo BbeIOpaTh OK mis
npoAoDKeHusd. Jlanee JOMKHO MOSBUTHCS U300paKEHUE WHTEIUIEKTYaIbHOTO pelie ’
nporpamMma neperseT B peskuM cuMyJisiiuu (pucyHok 12). lns 3amycka nporpaMMebl
Heo0xoauMo HaxaTh KHONIKY 1 «Ilyck» (cM. pucynok 10). Ilpu npaBuiabHOM BBITION-
HEHUU BCEX ONepaluii paHee HaOpaHHas MporpaMMa J0HKHA BBITTOJIHATHCS (O BBITTOJ-
HEHUU MPOrPaMMbl CBUCTEIbCTBYET 3€JIEHAs TI0OJICBETKA BKIIOUYEHHBIX KOHTAKTOB U

KaTylIeK).

Pucynoxk 11- OkHa nycka u OCTAaHOBKM CUMYJISITOpa

[Tpu HEOOXOTUMOCTH OCTAHOBKH BBITTOJTHEHUSI MTPOTPaMMBbI HY)KHO Ha)KaTh KHOII- KY
2 «Ctormy». BeITtoaHeHNEe TPpOrpaMMBbl JJOJDKHO TTPEKpaTUThCs. J{J1 BRIX0Aa U3 peKuMa
CUMYJISIIUM HEOoOXOAMMO OTXaTh KHOMKYy 6. Ilpm sToM mnosBUTCA e€mé OJHO

JMAIoroBoe OKHO (pucyHOK 11 -0).
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Pucynok 12 - Baemrnuit Bug cumyssitopa ZEN

HoaxkaroueHue u 3anMCh MPOrpamMm

[Tepen BKIIOUCHHEM HEOOXOJAMMO OOECIEUYUTH CBSI3b MHTEIICKTYaJIbHOTO pPeElle
C MePCOHAJILHBIM KOMITBIOTEPOM uepe3 nociieioBaresbHbiii mopt (COM-nopt) [I3BM
C TOMOIIIBIO COEIMHUTEIHLHOTO Kabes.

ITepen npouenypoit cBsizu IIK ¢ pene HEOOXOIUMO HACTPOUTH MApaMETPhI
cBsi3u. [ aToro B 3akianke «Daitiy Ha maHeIu MEHIO HE0OXO0IMMO BBIOpaTh
MYHKT «YCTaHOBKU CBSI3W», MPU ITOM MOSIBUTCS OKHO «CBEICHUSI O MECTOHaXO0X-
nenun» (pucyHok 13). 3aecs HeoOxonumo HaxaTh «OTMeHa». [loTom moaTBep-
INTH cBoe jaeiicTBue, HaxkaB «OK». Ilocne 3Toro g0/mkHO MOSABUTHCS OKHO «YcCTa-
HOBKa CBsi3u» (pucyHoK 14), B KOTOpOM HeoOXxoanmo BbIOpaTh uMs mopta (COMI
nnu COM?2). Jlnsg noaTeep KaeHust Hy>)kHO HaxkaTth «OK», a 1J1s1 OTMEHBI CBOMX
IeucTBUN - « OTMEHAY.

JIns  MOAKIIOYEHUsT K HWHTEJUICKTyaJlbHOMY pejie  HeoOXOAuMO  HaXaTh

KHOTIKY o («Go Onliney).

[Tpu >TOM TOSBIIIETCS OKHO (PUCYHOK 15), BKOTOPOM MpeIaracTcsi CBA3aThCs

c pene. Haxxas «OK», Mbl mepexoum B pexuM cBsi3u ¢ pene. [lpu stom o mpo-
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IpaMMbl MEHSETCS Ha CEPhIil, U aKTUBU3UPYIOTCS MTAHEI HHCTPYMEHTOB. ABTO-

MaTHYECKH aKTUBU3UPYETCSI HOBas AHEIb HHCTPYMEHTOB (pUCYHOK 16).
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PucyHok 13 — OKHO CBEAIGHHH O MECTOHAXOK/IEHHH
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Pucyrnok 14 - OKHO YCTAHOBOK CBS3H
170 214 parparepomanrs 260 S Y]

! 5 Congvenme £ JEN, Npcgomeitn”

R

Pucynok 15 — OkHo cBsizu

PucyHnok 16 — INaHenw HHCTPYMEHTOB /11 paboThl ¢ pene
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B tabnuue 3 nmpuBeaeHo onucanue PyHKIMM KHOMOK MaHeIn HHCTPYMEHTOB.

Tabnuia 3 — @yHKIMH KHOTIOK.

e Hsctpy-
CTpy- Onucanne UHCTPYMEHTA MEHTLL Onucanue HHCTPyMEHTa
MEHTHI
1 Y CTaHOBUTH CBSI3H C perie 5 CpaBuuth ¢ ZEN
2 [lepexmouenue pekuMOB paObOTHI pe- 6 Y CTaHOBUTH 3aIUTY
3  |3arpysuts B ZEN 7 CHATB 32Ty
4 |Cuurtatp u3z ZEN

Jly1st 3amucu mporpaMMbl M YCTAaHOBOK B pelie HE0OOX0IUMO HakaTh KHOMKY 3
«Ilepenaya B ZEN». [Ipu 5TOM MOSABUTCS OKHO, B KOTOPOM OYJIET MPEJIIOKEHO OTIpa-
BUTH IIporpammy ¢ ycranoBkamu B pene ZEN (cm. pucyHok 17 -a). g Hayana oT-
MpaBKH JIaHHBIX HE0OX0oAuMO HaxkaTh KHOMKY «OK». [Tocie 3Toro mosiBUTCS OKHO,

MOKa3bIBAIOIIEE CTENEHb 3arpy3KH MpoeKTa B pee (pucyHok 17-0).

Dynpassrs 8 ZEN x

Pucynok 17 -OkHa npoiiecca 3anucu nporpammel B pesie ZEN

B cinydae ycTaHOBKM HENpPaBWIBHBIX MHapaMETPOB CBSI3M WM MHapaMETpPOB
[I19BM wu pene unm HEMPaBWIBHBIX JEUCTBUI MOJB30BATENs CBSI3b C peiie He OyneT

YCTaHOBJICHA U MOSBUTCSI OKHO OIIMOKU (pUCyHOK 18).

10 ann apor parveposarics RS S|
|

Q)
e

Pucynox 18 - OxHo c60s1 coenunenus ¢ pene ZEN

48



JdonosHurenbHble PyHKIUN

C nomomsto I10 ZEN Tool Russian ecTb BO3MOXXHOCTb MPOU3BOAUTH YCTAaHOBKY
CHUCTEMHBIX HACTPOEK HMHTEJUIEKTyaJbHOro pene ZEN. [l 3Toro Ha maHenum MeEHIo
Heo0xoauMo BbIOpaTh «ZEN/ YctanoButh 3anmuty/Y craHoBku». [Ipu 3TOM JT0KHO
MOSIBUTBCS OKHO «Y CTaHOBKHY» (PUCYHOK 19), r/ie ecTh BO3MOXKHOCTB BBIOOpA ITEPEX0-
Jla Ha JIETHeE BpeMsl, si3bIKa cooOIeHni, ypoBHs koHTpacrta JKKU - sxpana pene, Bpe-
MEHHU BKJIIOUYCHMSI TOJICBETKH, BPEMEHHU 3aJICpKKH TMEpeayd JaHHBIX, a TakKkKe

HaCTPONKH BXOJHOTO (DUIIBTpA.
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Pucynok 19 - OkHo «¥Y cTaHOBKWY JJ11 HACTPOUKH IMapaMeTPOB

pabotsl pene ZEN

Taxxe ¢ nomonipio JaHHOTO [1O ecTh BO3MOXHOCTh HACTPOUKHK BpeMEHH. st 3TOro0
Ha TaHeNu MEHI0 HeoOxomumo BbIOpaTh «ZEN/YcranoButh 3amuty/Hactpoiika
BpeMeHm». [Ipu 3TOM OKHO MOSBUTHCS OKHO HACTPOUKH BpeMeHU (pucyHok 20), B

KOTOPOM YCTAaHAaBJIUBACTCA BPEMS U IaTa BHYTPCHHHUX YaCOB PCJIC.
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Pucynok 20 — OkHO HACTPOWKHN BHYTPEHHETO pelie BPeMEHU

K nononuurtenbHbIM (YyHKIUSAM CTOUT OTHECTH YCTaHOBKY mapodis. [
ATOr0 Ha MaHEJIH MEHIO HYXHO BbIOpaTh «ZEN/YcTaHOBUTH 3amIuTy/Y CTAHOBUTH
naponb». [Ipu 3ToM mosiBUTCS OKHO «YCT. maposib» (pucyHok 21), B KoTOpoM
HEO0OXO0JMMO BBECTH MapoJib (IPU 3TOM HEOOXOJUMO pacKiaJlKy KjIaBUaTyphl repe-
KJIFOYUTh Ha AHTJIMICKYI0) M HUXKE MOJATBEPAUTH ero. [IoToM HeoOXoAMMO HaxaTh
«OK» nyis moaTBepKIeHUS CBOMX JAEUCTBUM MM «OTMeHa» - JJid OTKaza OT HUX.

Take €CTh BO3MOXKHOCTh YJIUIUTh CTapbIi MapoJib.

{ < |
B 3 {
Mogmepwa & nap-na - | " Ofstoitre l {

Copagca ]
|

Pucynoxk 21 - OkHO yCTaHOBKH HapoJis

J1J1s 3a1UThI IPOTPAMMBI OT YHUYITOXKEHUS CYIIECTBYET (DYHKIIHS yCTaHOB-

KM 3ammThl. [ aToro Heo6xoaumo BeiOpath «ZEN/3amura/Y cranoBuTthy. [lanee

MOSIBUTCS OKHO, B KOTOPOM HYKHO OYJIET YCTAaHOBUTD MApOJib. JJIsT CHATHS 3aIUThI

Heo0xoauMo BbIOpaTh «ZEN/3ammuTa / CHATH 3aIUTY», IOCJIE 3TOT0 BBECTH MapOJib,
¥ 3amuTa OyieT CHsTa.

Taxke ¢ momompro ganHOTO IO ecTh BO3MOXKHOCTh OYHUCTKH MAMSITH PEe.

Hnsa sroro Heobxoaumo BbiOpaTh «ZEN/ Ouunctuth Bcro mamsatb ZENy. Ilocre

9TOro MOABUTCA AHUAJIOIOBOC OKHO IS IMOATBCPIKIACHHA I[CI;'ICTBHH. HGO6XOI[I/IMO
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HaxaTbh «OK» - nns noarBepxkaeHus wim «OTMeHay - 111 OTMEHbI OYUCTKH Mamsi-
TH.

Taxke B KauecTBe JOMOIHUTEIbHONW (DYHKIIMU CTOUT OTMETUTHh BO3MOXHOCTb
BBIBOJIa CO3JIAaHHBIX MPOrpaMM Ha mevaTh. i1 3TOro HeoOXOAUMO HaXKaThb
KHOTIKY (8 «Prinvy iy Ha MaHeNH MeHIO BbIOpaTh «@aiin/Ileyarsy. Ilocne saToro
JOJKHO TOSIBUTHCA OKHO HACTPOMKHU ME€YaTH MPUHTEPA, B KOTOPOM IOJIb30BATENb

caM BI)I6I/IpaCT YCTAHOBKH IIPUHTCPA.

2.11puGopbI u 000pya0BaHME.
JlabopaTtopusbiii crenn CAY-makc.
1) Monyns naTEIDIeKTYabHOTO pesie ZEN.

2) CbeMHBIE TTaHEeIIN ¢ H306pa}i(eHI/IHMI/I CXEM aBTOMATU3HUPOBAHHBIX 0OBEKTOB.

3ananmue.
1) CocTaBUTH aNTOPUTM pabOTHI OOBEKTA.
2) 3anporpammupoBaTh pesie ZEN Ha 3aaHHyI0 OCIIe10BAaTEIBHOCTh JCH-
CTBUH.
3) IIpoBepuTh MPaBUIBHOCTH PAOOTHI IPOTPAMMBI HA CUMYJISTOPE.

BapuanTsl 3a1anuii nmpeicTaBieHbl B Tabmuie 4.

Tab6numa 4
Howmep Gpurane 1us 2ub 3u’ 4u8
Unen Opuraabt 1 2 3 1 2 3 1 2 3 1 2 3
Bapuant o6bexTa 112 3 4 |5 6 718 1 2|5 8

Onucanue 0OBbEKTOB B IPUIIOKEHHUH b.

3. Ilopsiiok BbINOJTHEHHS PAOOTHI.
JluuieBas maHesb MOJyJIsl HHTEIUIEKTyanpHOoro pene ZEN mpeacrasiena

Ha PUCYHKe 22
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Pucynok 22 — JlunieBas nanesiab MOJyJis MHTEIUIEKTyaasHOTO pese ZEN.

Cxema srekTpudeckast mpuHIMnHanbHas Moyt P npuBenena B mpuiioskeHuu 3.

Hccnenyemoe pese 2 3akperyieHo Ha JIMIEBOW maHean Moayis. CBeToauobl 1
WHIULIUPYIOT HaJM4KMe BXOJHBIX CUTHAJIOB pelie, MOCTyNaIUX OT TPEX KHOIOK 8 U
TpEX TyMOJepoB 9 y31a BXOIHbIX curHasioB. KoHTakTHBIE THE3AA 3 MOAKIIOUAIOTCS K
BbIXOJaM pene. [lutanue k Moaymnro moaBoauTcsa yepes pasbéM 4. Uepes paszbém S
o0ecreynBaeTcsl CBS3b pejie ¢ MEepCOHAIbHBIM KOMIIBIOTEPOM IMPU MPOrpaMMHpPOBa-
HUU. ¥Y3e] MaTpullbl CBETOINOI0B 6 IpeiHa3HaueH ISl UHAUKALMU padOoThl IPOTpaMm-
MBI UCCJIEAYEeMOTo pelne. Y3en 7 mpeacTaBisieT co0oi MaTpully KOHTAKTHBIX THE3,
CBSI3aHHBIX C COOTBETCTBYIOUIMMH CBETOIMOIAMU MaTPHULIBI 6.

[Ipu BeIMOMHEHNHN Ja00PATOPHOI padOTHI ISl Ka)K0TO BapraHTa 3aaul UMEeTCs
CBOSI ChEMHAas maHenb. [laHenp mpeacTaBisger coOOW JUCT, HA KOTOPOM HM300pakeHa
cXema aBTOMaTH3UPYEMOro 00bEeKTa U UMEIOTCS OKHA HAIIPOTUB CBETOIMOAO0B MaTpH-
el 6. Ha manenu HaHeceHb! MO3ULIMOHHBIE 0003HAYEHUS UCII0JIb3YEMbIX B JAaHHOM Ba-
pHaHTe 3a7a4 CBETOANOIOB, & HAIIPOTUB UCIIOJIb3yEMbBIX B JAHHOM BapHAHTE KHOIIOK
U TyMOJIEpOB — HAJMUCH O (PYHKIIMOHAIBHOM Ha3HAUYEHUH TUX AJIEMEHTOB. BHem-

HUU BU IaHeneu MMPEACTABJICH IIPH OIMMCAHWH BapHUAHTOB 3a/a4.
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Uccnenyemoe pene Al nosyuaetr nutanue 24 B MOCTOSTHHOTO TOKa Yepe3 pazbeM

X2.

1)
2)

3)

4)
5)

6)

7)
8)

PazpaboraiiTe anropuTm pemeHus.

Onpenenutech ¢ aapecaeil BXOJHBIX U BBIXOJIHBIX MEPEMEHHBIX B COOT-
BETCTBUM C 0003HAYEHUSIMU UCIIOIb3YEMBIX CBETOJIUO/IOB U BXOIHBIX CHUT-
HaJIOB U3 COOTBETCTBYIOILIEH MTAHETN O0BEKTA.

Onpenenutech ¢ aapecarueil BBOAUMBIX TPOMEXKYTOUHBIX TIEPEMEHHBIX U C
azpecanyei U napaMeTpaMy UCIO0JIb3yEMbIX TAMEPOB U CUETUUKOB.
CocraBbte nporpammy 11s pene ZEN.

VYcTaHoBUTE Ha MaTpHUILy CBETOJIMOAOB NaHENb ¢ U300paKEHUEM aBTOMATH-
3UpYyeMOTo 00beKTa (4epe3 OTBEPCTHS B MAHEIN BUHBI TOJHKO MCIOJIb3Ye-
MbI€ CBETOJMOAbl U MOAMUCAHO, KAKUE HCIOJIB3YIOTCS KHOMKH M TyMOJe-
pBI).

BBeauTe MmMoAaroToBICHHYIO J0Ma INPOrpaMMmy B pele€ C HCIOJIb30BAaHUEM
nporpamMmHoro odecnedeHus: Zen Soft wim ¢ kiaBuatypsl He naHenu (1o
BBIOOPY CTYJICHTA).

OcymiecTBUTe MPOBEPKY pabOTHI MPOrPaMMbl HA CUMYJIATOPE.

3anycTuTe nporpamMmy B paOOTy U yOEAUTECh, UTO OHA pabOTaET MPaABUIb-
Ho. [Tpu Hanmuuu ommOOK B paboTe YyCTPAHUTE UX U TPOJIEMOHCTPUPYITE €€

paboTy MmpenoaaBaTelto.

4.0¢opmure oTyer.

5. KoHTpoJibHBbIE BONIPOCHI:

1) KakoBo otiuune Bxoa0B 10...13 ot Bxom0B 14 u 157

2) CKOJIbKO TaliMEpOB MOKHO PEaTM30BaTh B UCCIICyEMOM pelie?

3) Uro o3Ha4aeT TEPMHUH «paboure OUTHD?

4) Kakue pe:xuMbl MOKET peasin30BaTh Taiimep?

5) Kakyro MakcuMalbHYI0 3aJIepKKy BPEMEHHN MOYKHO BBITIOJIHUTH Ha TaiiMepe?

6) Uro obecrieurBaeT mapaMeTp A MpH €ro YCTaHOBKE SPHU MPOrPaMMHPOBAHUN

TaliMepOB U CYETYUKOB?
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7) CKOJIbKO CYETUYHNKOB MOKHO PEaJIM30BaTh B UCCIICyEMOM peie?

8) Kakyro MakCHMaJIbHYIO YCTaBKY MOYKHO 33]1aTh CUCTUHKY?

9) Kakoe MakcHMManabHOE YHCJIO MOCIIEAOBATEILHO BKIIOYEHHBIX KOHTAKTOB MO-
xeT ObITh B 1ienu PKC?

10) B uem orimume nporpammupoBanus B Buae PKC u B BHIE 3JEKTpUIECKUX

cxem?

ITPAKTHYECKAS PABOTA Ne3
Hoak/iroyeHne JaTYNKOB TEXHOJIOTHYeCKON HHGOpMALMU 1

AHAJIHU3 UX TEXHUYIECCKUX XaPAKTECPUCTHK.

Heab padoTei: PopMHUpOBAHNE YMEHUN COCTABIICHUS CXEMBbI DJIEKTPUUYECKON
COCIMHECHUM.
yMeHHUS:
—  BBIMIOJHATH ACKU3 MOHTA)KHOM CXEMBI PAaCTIONIOKEHUS DJIEMEHTOB;
—  ONpenaesisiTh Ha3HAUYCHHE DJIEMEHTOB
3HAHUA (AKTyaJIU3aLUA)
— Ha3HAYCHME JIAaTYMKOB,

— TCXHHUYCCKHUC XaAPAKTCPUCTHUKH.

Teopernueckuit MaTepua:

B pexume TOpIIEBOro BBIKIIOYATENS TUIABHBIM M3MEHEHUEM IOJIoxkeHuss BD
MPOU3BECTH BKJIIOUEHUE U OTKIIOUCHUE NaTYMKa (KOHTPOJIUPYETCS MO COCTOSHUIO
ceeroauona). [Ipu Hammuus ocrusuiorpada 3aduKCUPOBATh MEPEXOIHBIM TPOIIECC
BKJIFOUCHHS Y OTKITIOUCHHMS AaTduKa. [[pon3BecT BKIIIOUCHHUE M OTKIIOUCHUE JTaTYH-
Ka 3aJ[aHHOE YKCII0 pa3 (ee MeHee 5), GuKcupys Mo MEKpOMETpPY mojioxenne BO.

JInst uckiroveHus BIMAHUS JTO(TOB B mepenaye ciaeAayeT Mocie OTKIIOUEHUS
naTarka eme ynanuth BD oT Hero, yToObI B HaYajae 0O4epeaHOrO MUKIIA AKCIIEPUMEH-
Ta MPOXOIUTH TOJIOKEHHUE OTKIIFOUCHUS B HAIIPABICHUU JBMYKCHUS K BBIKITIOUATEIIO.

[To pe3ynpTaTaM U3MEpEHUN BBIYUCISIETCS CpefHee apuMeTHYecKoe 3Haye-
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HHC PC3YJIbTATOB HEI6JIIOI[CHHI>'1 110 (bopMyJIe
o l;
lcp = [=]

n

rie li- pesynbrat 1-ro HaOMIOACHHUS; N- YUCIIO HAOJIOICHHI.
Omnpenenstorcst cornmacio ['OCT 8.009-72 cpennee 3HA4YEHHS MOTPEHTHOCTH

pU U3MEPEeHUAX 1 cO CTOPOHBI MEHBIIKX (OOJIBIIINX ) 3HAUCHUI:
Zn Am Zn (lcp - lim)
1=l

_ =
Am= n n
A Z?:[A _ Zr_|(lb — lep)
b n n

rae lim (1p) - U3MepeHHbIC 3HAUCHUS MTPH U3MEHEHUHU | CO CTOPOHBI MEHBIIIMX
(O60MBIINX) 3HAYCHUI;

N - YKCJIO OTBITOB MPH onpeaeacHun Ay (Ap).

CucremaTnueckasi COCTAaBIAIOMAA Agyer TOTPEUTHOCTH OIpeaessieTcs: Gopmy-

Jou

LA+ A,

cucm— )

CpenHee KBagpaTUYECKOE OTKIOHEHUE CIYyYalHOW COCTaBIISIIOLIEH MOTPEIIHO-

CTH ompezensieTcst popMynon

Z{:’.‘.u -A.) +E{.ﬁ,—, -..15}:
= i=)

2n-~1

o=

['uctepesuc patumka (auddepenuunan xonaa) [, To €CTh pacCTOSHUE MEXKITY
TOYKAMH BKJIFOUCHHS M OTKJIFOYEHUS JAaTYMKA, [0 pe3ysibTaTaM 3KCIIEpUMEHTA OIpe-
JEeNsieTcsd Kak pa3HOCTh MEXKIYy MaKCHUMalbHbIM B CEpPUM OMNBITOB 3HAYEHUEM IOJIO-
KeHus bO npu OTKIFOYEHUH BBIKIOYATENS | orkn MUHUMAJIBHBIA 3HAYEHUEM I10JI0KE-
Hust BO npu BKITIOUEHUM AATUHUKA | gy

[Tonkimrouast k THE3AAM 0XO0/a AaTUyMKa HU(POBONH MHAMKATOP MOZIYJS MyJIb-
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TOBOTO 00OpymOBaHMs, 3a(pUKCHPOBATh 3HAUYCHHE HAIPSIKEHUS HA BBIXOJE JATUYHKA

IIpn €0 OTKIIIOYCHHOM U BKJIFOYEHHOM COCTOSIHMSIX.

53



Jlnst uccienoBaHMsl JaTYMKa B IyTEBOM PEXKUME HEOOXOAMMO PACCTOSHUE
MEXAy TOPIIOM JaTyuka U BD mpu BKIIIOUEHHOM COCTOSTHUU pa30uTh Ha 3 MPUMEPHO
PaBHBIX YaCTH, KOTOPHIM OYAYT COOTBETCTBOBATH MoJioxkeHust BD 14,15, 1s.

[Ipu moBOpOTE PyYKH MUKpOMETpa MPOUCXoaaT noBopoT "yca" BD, BbI3bIBa-
IOIIUM BKJIFOUCHHE/OTKIIIOUCHHE aTunKka. [ kakmoro u3 Tpéx mosioxkeHui Ii...1s n
pa3 (3HaueHHE 3aJaeTCs MPEro/iaBaTeIeM) MPOU3BECTH BKIIOUYECHHE M OTKIIOUCHHE
natuuka. [locne BkIOUeHHs AaTyvKa U (PUKCallMU MOKa3aHUW MHUKPOMETpa Bpallle-
HUE MHUKPOMETpPA OCYUIECTBIISIETCS B MPOTHUBOIOJIOKHYIO CTOPOHY (B CTOPOHY OT-
KiodeHus natuuka). [locne ukcanuu mokazaHuil MUKpoMeTpa MpU OTKIIOYEHUU
JaTYUKA JUTSl UCKITFOUCHUS BIUSHUS TIO(TOB ClIeayeT ené yAaluTh «yCc» OT JaT4YHKa,
yTOOBl B Ha4aJI€ OYEPETHOTO IMKJIa AKCIEPUMEHTa MPOXOAUTH MOJIOKEHUE OTKIIIO-
YEHUS B HAIIPABJICHUU JIBXKCHUS K BKIIFOUCHUIO.

[To pe3ynbraram >KCIEPUMEHTOB JUIsSI KaXJ0TO U3 MojoxkeHui li...13 Heobxo-

AUMO:
L4 OIIPCACIINTD CPCAHCC KBAAPATHICCKOC OTKIIOHCHHUC C;
L4 TUCTCPC3UC AaTYHKA,
L4 3HAYCHUC BBIXOJHOI'O HAIIPSIKCHUA IIPH OTKJIFOYEHHOM M BKJIFOUYEHHOM

COCTOSIHUSIX JaTUMKa;

° OLICHUTDh, KaK U3MECHSAIOTCS 3HAUEHUS C U TUCTEPE3UC C U3MEHEHHUEM pac-
CTOSIHUS MEXKIY TOPLIOM JaTtdnka u BO.

[Tpu uccnenoBannu BK UIIII ¢ aHAmOroBbIM BBIXOJOM HEOOXOIUMO BBITIOJI-
HUTH CJIEAYIOIIEE:

B pexunmMe TOpIEeBOro BBIKIIOYATENS CHATh W MOCTPOUTH (3aJaHHOE Iperojia-
BaTeJIEM YHCIIO pa3) Ha OJHOM rpadHKe 3aBUCHMOCTH BBIXOJHOTO HAIPSKEHHUS J1aT-
YHKa OT PACCTOSIHUA MEXIy TOpHoM aatuuka Kk BD, [lo gaHHBIM 3KCIEpUMEHT pac-
CUUTATh U MOCTPOUTh HOMHHAJIBHYIO CTaTUUYECKYH) XapaKTEPUCTHUKY HaTyuKa. BbI-
XOJHOE HaIpsHKEHUE MPHU KaKAO0M MOJ0KEeHUH B3O paccuuThiBaeTCs Kak CpelIHee U3
BCEX pE3yJIbTaTOB U3MEPEHUI NTPU JAHHOM ToJI0keHuU BO.

Paccuntath Haubomblliee 3HAUYCHHME CYMMapHOM MOrpemHocTd A  Kak

HauOoJIbIIee 10 a0CONIOTHON BEJIMYMHE M3 OKCIICPUMCHTAJIbHO ITOJTYUYCHHBIX 3HA4YC-
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HU Am ¥ Ap. 3aecs Am (Ap) — i-as peanusanus MOTPEHIHOCTH NMPH M3MCHEHHH
BXOJIHOTO CUTHaja CO CTOPOHBI MEHBIINX (OOJBIINX) 3HAYEHUN SO 3HAYCHUS 3a7aH-
HOTO.

B myTeBoM pekume paboThl JaT4HKa TS 3aJaHHBIX PACCTOSHHM MEXIY TOp-
oM jaturka u BD Heo6xoaumo:

- CHATb W TOCTPOUTH Ha OJHOM TIpaduKe 3aJaHHOE MpernojaBareieM 3a-

BUCUMOCTH BXOJIHOT'O HAIpPSHKEHUS JaTYUKKU OT yriia moBopota BD nns uznan-

HBIX paCCTOSHUI MEXIy TOPLUOM AaTunka u BJ;

paccuuTaTh U MOCTPOUTH HOMUHAJBHBIE CTATUYECKUE XapaKTEPUCTUKHU JIJIA 3a-

JIAHHBIX PACCTOSIHUI MEXIy TOPLOM AaTurka u BO;

paccuuTaTh HauOoJIbllIee 3HAYEHHE CYMMAapHOW IOTPEIIHOCTH ISl KaXKIOu

CTATUYECKOUN XapaKTEPUCTUKH;

OLICHUTh U3MEHEHHUE TUCTEpEe3rca AaTUMKa C U3MEHEHUEM PACCTOSHUS MEKIY

TOPLOM JaTtunka u BO.

[Ipu uccnemoBanuu onrtuyeckoro natumka BO B jmabopaTtopun HEOOXOIUMO BbI-
MOJIHUTH CJEAYIONIEE:

OTtpaxkarens ¢ 6enoit Oymaroil moCTaBUTh B UCXOJHOE TOJIOKEHHUE, B KOTOPOM
ONTUYECKUM JaTYUK OTKIIOUeH. [Ipubnmkas oTpaxkareib K JAaT4YUKY, JTOOUTHCS €ro
BKJIFOUCHHS. 3aUKCUPOBATh PACCTOSIHHE MEXKIY OTpakaTelieM M TOPIIOM JaT4HKa.
VYnansis orpaxkatenb OT JaTdyuKa, JOOUTHCS €ro BBIKIIIOUeHUs. Takxke 3auKCUpOBaTh
paccTosiHie MEXy HUMU. BepHyTh oTpakaTeslb B UCXOAHOE TOJIOKEHHUE U n pa3 (He
MEHEE 5) MOBTOPUTH IKCTIEPUMEHT. JIJIs1 HCKITIOUEHUS BIUSHHUS JTIO()TOB HEOOXOIUMO
OTpaXkaTelsib MepeMeIlaTh B UCXOHOE MOJIOKEHUE, YTOOBI MOJI0KEHUE OTKIIFOYCHUS
JaTYMKa MPOXOJIUTh B HAMPABJICHUU JABUKECHHS OTpa)katels K JaTyuk). OnpenenuTsb
cpeaHee KBaIpaTUUECKOE OTKIOHEHHUE C, TUCTEPE3UC U 3HAYCHUS BBIXOJIHOTO HaIps-
YKEHUsI JJaTYMKa MPU OTKJIFOYEHHOM M BKJIIIOUEHHOM COCTOSTHUAX aartuuka. Vccnemye-
MbI€ EMKOCTHOW U MHIYKTUBHBIN JATYMKH MOTYT UCIIOJIb30BATHCS B ABYX PEKUMAX:

1. Kontpons npoxoxaenus BO Mumo natumnka;

2. KoHTpons wn3MeHeHMs paccTosHUs Mexay BD u TopuoM nardmka.

YCn0BHO BBEAEM JJIA PA3ACICHUS ATUK JIBYX PEKUMOB BO3IECUCTBUN COOTBET-
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CTBEHHO TEPMHH «ITyTEBON PEKUM» U «PEXKUM KOHEUHOTO BBIKIHOYATENSD («TOpIie-
BOH PEXKHUM).

Jns uccnegoBaHus JaTYMKA B IyTEBOM PEXUME, OH YCTAaHABIMBAETCS B BEPX-
HEE MOHTAXHOE OTBEPCTUE CTOMKH JAaTUYUKOB, [Ipr 3TOM ucciemyercs: BO3ICMCTBUE HA
JaT4uK «yca» BDO, TO ecThb MCHOJIb3yeTCsA MOBOPOT BO3JAEHUCTBYIOLIErO 3JieMeHTa.B
pEKHME KOHEYHOTO BBIKJIKOYATEINS] JaTYUK YCTAHABIMBAETCA B HUKHEE OTBEPCTHE
CTOMKH U HCClielyeTcsl NpuOImKeHne/y1ajaeHue Kpyrioi yactu BO.

3amanue. CoCcTaBUTH CXeMYy JJIEKTPHUYECKHUX COCAMHEHHUIL.

Xoa padoTbl

1. IlpoiiguTe TeCTUpOBAHUE MO TEXHUYECKUM XapaKTEPUCTUKAM U crocodam
MOJIKJIFOYESHHS TaTYNKOB TEXHOJIOTMUECKOW HH(POpMaIUu:

2. PaccMoTpuTe paboTy B ABYX PEKHMAaxX IS KaKIOTO M3ydaeMOro JaTduka
HKCIIEPUMEHTAIILHO: B PEKUME MIPOXOXKICHUS BO3IEHCTBYIOIIEIO diieMenTa (BD) mu-
MO JaT4YHMKa U B PEKUME U3MEHEHUS PACCTOSTHUS MEXKIY TOPLIOM J1aTuynka u BO;

3. JIig KakIoro M3 PacCMOTPEHHBIX PEKMMOB pabOT CHUMHUTE 3ajaBacMoe
IpernoaBaTesieM YUCI0 pa3 BKIIOUYCHHE/OTKIIIOUCHHE JaT4HKa, PUKCUPYST paccTos-
HHE MEXy AaTYuKOM u BD;

4. Tlo pe3yapTaraMm SKCIEPUMEHTOB OIMpPEACIUTE CPEIHEE KBAIPATUUECKOE OT-
KJIOHEHUE CITyYalHOW MOTPEIIHOCTH M TMCTEPE3UC NaTUHKa,

5. DKCNEpUMEHTAIBHO OLIEHUTE KaK U3MEHSIETCSl CpeIHEE KBAIPAaTUUECKOE OT-
KJIOHCHUE CIIyYallHOM TMOTPENIHOCTA M THUCTEPE3UC C U3MEHEHUEM HMCXOJHOTO pac-
CTOSIHUS MEXIY JaT4YMKoM u BO;

6. JIyist naTymka ¢ aHAJIOTOBBIM BBIXOJIOM JKCIIEPUMEHTAIBbHO CHUMHUTE W T10-
CTPOMTE HOMHUHAJIBHBIE CTATHYECKUE XAPAKTEPUCTHUKH NPU PA3HBIX PACCTOSHHAX
MEXIy naTdukoM u BD, paccumTaiiTe HO HUM HauOOJbIIIEEe 3HAYCHHE CYMMAapHOU
MOTPENTHOCTH, OLICHUTE U3MEHECHUE TUCTEPE3Uca ¢ U3MEHEHUEM PACCTOSTHUS MEXIY
IaT4YuKoM u BO.

7. IloBTOpHTE ONMUCAHHBIE BBIIIE SKCIEPUMEHTHI €lIe AJIs JBYX Pa3HbIX OTpa-
KAOIUX MaTepualioB oTpaxarend. [IpoBenute COMOCTABIEHHUE OTPSIKAKOIIUX

CBOMCTB MCIOJIb30BaHHBIX B 9KCIICPUMCHTC MATCPHAJIOB.
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8. OTBeTHTH HA KOHTPOJIbHbIE BOIIPOCHI:

- KakoB npuHIMN 1€HCTBHUS HHIYKTUBHOTO BBIKITHOYATEIS?

- KakoB npuHIMNI 1€ACTBHUSI €MKOCTHOTO BBIKJIFOYATEIIS?

- K KakoMy THITy OTHOCHUTCS ONTUYECKHUI BBIKIIOYATENb U KAKOB €r0 MPUHIUI
erucTBU?

- Kak obecnieunBaeTcsi MUTaHNWE UCCIIETYEMbIX JaTYMKOB M KaK MOJKIIOYAETCS
Harpyska K uX BbIXOJam?

- UTo Takoe TUCTEPE3NC NaTYMKa U KaK €r0 ONPENEIIUTh SKCIIEPUMEHTAIBHO?

- Uem OTIMYAIOTCS MYTEBOW PEXHUM pabOThl JATUUKOB OT PEKMMa KOHEYHOTO
BBIKJIFOUATENS?

9. OdopMHUTH U €IATH 0TUYET MPENoAaABATENIO.
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Cnmcok peKoOMeH1yeMOM JINTepaTypbl

OCHOBHBIC HCTOYHHUKH:

1.BopobObeB B.A. Dkcrutyaranys ¥ peMOHT 3JIEKTPOOOOPYAOBAHHS U CPEICTB aBTO-
MaTu3aluu [TeKcT]: YueOHuk u npakTukyM i ctyaentoB CI10.- M.: M3natens- cTBO
«¥Opaiit», 2019. - 365c.

2.1lpaBuna TeXxHUYECKOW W OE30MaCHON AKCIUTyaTallMu CPEJICTB aBTOMATUKH, TeJe-

MEXaHUKU U KOHTPOJIbHO-U3MEpUTENbHBIX mpudopos P/ 153-112 THII-028-97

JlonoiHUTE IbHBbIE HCTOYHUKH:

3.Kanuneuenko, A.B. CrpaBOYHUMK HHKEHEHpA MO KOHTPOJIbHO-U3MEPUTEIbHBIM
nmpudopam B aBToMatuke [DnekTpoHHbld pecypc| / A.B. Kanunnuenko, H.B. YBapos,
B.B. JloiinukoB. - M.: Undpa-Unxenenpus, 2017. - 576 c. — Pexxum nocty-
na:http://znanium.com/catalog/product/536470

4. MoHTax, HallaJiKa v SKCIUTyaTalys 3JIEKTpooOOpyI0BaHUsl [ DIEKTPOHHBIHN pe-
cypc]: yue6. nocobue / H.B. I'pynroBuu. — Munck: HoBoe 3nanue; M.: UHDOPA -
M, 2018. — 271 c. - Pexxum noctyma: http://znanium.com/catalog/product/947807

5. Coopka, MOHTaX, pEeryJMpoOBKa U peMOHT 3JiekTpoodopyaoBanus (IIM.01) [Dnek-
TpoHHBIN pecypc]: Yuebnoe nmocodue / Onudupenko H.A., Xneictynosa T.H., OB-
gyuaaukoBa WM.B. - Pa/ll:®enukc, 2018. - 366 c.: - Pexum gocryma:
http://znanium.com/catalog/product/977576

6. TexHoMOTHSI pEMOHTA U OOCTY>KUBAHMS AJIEKTPOOOOPYAOBaHHUS [ DIEKTPOHHBIN pe-
cypc]: Yuebnoe nocobue / Haitnexko B.A. - Mu.:PUIIO, 2018. - 375 c.: - Pexxum no-
cryna: http://znanium.com/catalog/product/977910

7.Bpi00op m Haymamgka 37IeKTpOOOOpYIOBaHUS [DIEKTPOHHBIA pecypc]: CIpaBOYHOE
nocobue / B.K. BapBapun. — 3-e uzg. — M.: ®OPYM : NHODPA-M, 2017. — 238
c. - Pexxum nocryma: http://znanium.com/catalog/product/908450

8. PynbHOB A.A. ABTOMATHYECKOE PEryJIMpoBaHHe [DIEKTPOHHBIN pecypc]|: Yueo-

Huk/ A.A. PynbnoB, N.U. T'opronos, K.1O. Escradbes.- 2-e uzn., crep. - M.: HULL
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NHOPA-M, 2016. - 219 C. - Pexum JOCTyma:
http://znanium.com/catalog/product/536470

9. bparan C.M. ABTOMaTuyecKkoe YIpaBJEHHUE MPOIECCAMU MEXaHUYECKON
o0paboTku [DnekTpoHHbIi pecypc]: Yueonuk / C.M. bparan, E.A. Jlesuenko, H.W.
[Toxunrenuna, A.O. Xapuenko. — M. : By3oBckuit yueonnk: UHOPA-M, 2017. —
228 c. - Pexxum nocryma: http://znanium.com/catalog/product/556921

HNuTepHer — pecypcesbi:

http://window.edu.ru/

http://www.metod-kopilka.ru/

http://www.school.edu.ru/

http://subscribe.ru/

http://dic.academic.ru/

ru.wikipedia.org/wiki
http://infotechlib.narod.ru/

http://mehanik-ua.ru/
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[Ipunoxenue b

BapuanTbl 3a1a4 VIl HHTEJLUIEKTYaJIbHOI0 peJie:

Bapwuanr 1.

CxeMa ympaBiieHUs1 HarpeBaTeIs MU NI€4H IpeacTaBiieHa Ha pucyHke 1. Ileus compo-
TUBJICHUM COJICPKUT TPU HarpeBaTeiabHbIX d7eMeHTa R1, R2 u R3, xaxapiil uz koto-
ppix Bkmroyaerca csouM anmaparoM KM, KM2 u KM3. Cunre3npoBars cxemy,
00eCneunBalOIIyI0 CIEAYIOMUNA aJIrOpUT™M pabOThl HArpeBaTeNIbHBIX 3JIEMEHTOB,

MpeICTaBICHHBINA B Tabsuiie 1.

Ta6muna 1- HarpeBatenbHbIC 2J1€MEHTHI.

Homep wummymib- | - 1 2 3 4 5 6 7 8 9
CHOTO  TeHepa-
TOpa
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Cocrosane R1

Cocrosiane R2
Cocrosinne R3 0 0 0
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Hauano paboTsl ocyIiecTBisieTcsl HOcae HaxaTHs Ha KHONKY «ITyck».

[{ukn ynpaBiaeHHs TeUbl0 COCTOUT M3 6 TakToB. Ilepexon ¢ onHOroO Takra Ha
OPYTroM OCYIIECTBISAETCS NMPHU MOCTYIUIEHUH OYEPEAHOTO HMITyJIbCa OT T'e€HEepaTopa
MMITYJIbCOB. [{MKIIBI yIIpaBiieHUs HENPEPBIBHO CIEAYIOT APYT 34 APYTOM.

[Ipu nocrymiennn komanasl "Cron'" mpekpamaeTcs nojada UMITyJIbCOB, U BCE
COMPOTHUBJICHUU OTKJIIO4atOTCs. JJiss BO30OHOBIEHUS! pabOThl HEOOXOUMO HAXKATh Ha
KHONKY «IIyck».

My nbChl MOJAI0TCS MPU MPOBEAECHUH pad0T MO0 ¢ KHONKH «MITybey, 1100
(opMuUpyIOTCS MPOrPaMMHBIM ITyTEM.

BKI1I0Ou€HHOMY COCTOSIHUIO CONPOTUBIIEHUS B TaOJ. 2 COOTBETCTBYET «1», OT-

KIIFOYCHHOMY - «O».
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Pucynoxk 1- Cxema ynpaBieHUs] HarpeBaTeIs MU MeYu.

Bapwuanr 2.

Cxema manenu "YmpaBlieHHE aCUHXPOHHBIM 3JIEKTPOABUTATENEM' MpeIcTaBiIeHa Ha
pucynke 2 . Ceeroguoasl VD2, VDS u VD26 cBeTonMOIHON MaTpULBI OTPAXKAIOT
COCTOSIHUE 3JIEMEHTOB cXeMbl. CBEUEHHE ITUX CBETOAMOJOB COOTBETCTBYET BKIIIO-
YEHHBIM KOHTakTOpam 3JiekTponpuoaa KM1 (Bpamenue «Bnepény»), KM3 (komana
«bbicTpo») u KM2 (Bpamenue «Hazany).

Heobxoaumo 3anmporpaMMHUpoBaTh Ha pefie CIEAYIONIYI0 TOCIe0BATEIbHOCTD
NEeUCTBUM. B HMCXOIHOM TMOJOXKEHWH BCE CBETOAMOJBI moramieHbl. [Ipu HaxkaTuum
KHONIKU «Briepen» mommken 3aropetbes cBeroanon VD2 u yepes 3aAepKKy BpeMeHU
— cBeroanon VDS kontaktopa yckopenuss KM3. Ilpu naxatuu kHomku «Hazam»
JTOJKHBI TOTacHyTh cBeToauoasl VD2 n VDS, Brmtounthes ceroguon VD26, a ye-
pe3 3aJepKKy BpeMeHH - cHoBa cBeroaunon VDS.

[Tpu Haxxatuu KHONKU «CTOI BCE CBETOAMO 1Bl OTKITIOYAIOTCHI.
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PucyHok 2 — cxema yrpaBieHUs JBUTATEIIEM.

Bapuant 3.

Cxema maHeu IS IEMOHCTPAIMU «TUPJISHIB MpecTaBiIeHa Ha pUCyHKe 3. ['up-
JAHAA cOCTOMT U3 4-x ceroanonoB VD3,VD9, VD15 u VD20, kotopsie yCIOBHO
o6o3naunM 1udpamu 1, 2, 3 u 4 cooTBeTcTBeHHO. Tpedyercs peain3oBaTh CXEMYy,
00eCIIeuynBaOIIYIO P HAKAaTUU KHOTKH «Ilyck» M MOI0KEeHNN TTepeKITouaTes
«ITpsMoy» ciemyrommii MOpsI0OK BKIIOYEHHUST cBeTonon0B: 12-23 -34... Ilpu nocra-
HOBKE TIEpPEKII0YaTeNs B mojokeHne «OOpaTHO» MOPSAOK BKIIFOUCHHS JOJDKEH OBITH
cnenyromuMm: 34-23-12-34-32 ...

HpI/I Ha’>XaTHH Ha KHOIIKY «Crom» Bce CBCTOOMOObI BBIKIFOYAKOTCS.
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Pucynox 3 - Cxema «rupistHAbD).



Bapuanr 4.

CxeMa NTMHMM OTKAaYKH JPEHAKHBIX BOJ MpEACTaBieHa Ha pUcyHKe 4. OTKayka JIMB-
HEBBIX BOJ ocyliecTBisieTcss Hacocamu H1-H3, ypoBeHb KOHTpoIMpyeTCs JaTunKamMu
YO-VY3. Eciiu ypoBenb Bozibl B coopHoM pesepByape (CP) moctur ormerku Y1, To
BKJIIO4aeTcst Hacoc HI 1 ero oTkiroueHne npon30MAET Npu NOJHON OTKAYKE BOBI.
Ecnu ypoBeHBb BOJBI JOCTUIaeT OTMETKM Y2, TO JOIOJIHUTENIBHO BKIIFOYAETCS
Hacoc H2, koTopselil oTKIr0yaeTcs npu noiaHom omycromennu CP. Ecin ke ypoBeHb
BO/JIbI MPOJIOJKAET MOBBIIATHCS U TOCTUTAET OTMETKHU Y3, TO BKIIFOYaeTcst Hacoc H3,
KOTOPBIM OTKJIFOYAETCSI NP YMEHBUIEHUH YPOBHS BOABI A0 oTMeTKH Y 1. Ecim xe
Ipy BKIIIOUeHUM H3 ypoBEeHb BOJIBI HE OIYCKAETCsl HUKE OTMETKH Y2, TO C BBIAECPK-

KO BpeMeHH | mocie oTKauku HYKe YpOBHS Y3 BKIIFOYAETCS] CBETOBAS MHAMKALUS.
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Prcynok 4 - Cxema TMHUM OTKaYKH JPEHAKHBIX BO/I.

Bapuanr 5.

Cxema manenu cBerodopa mpeacTaBiieHa Ha pucyHke 5. CBerodop padoraer B
JBYX peKMMax: THEBHOM U HOYHOM. B nHEBHOE BpeMs uepeoBaHUE CUTHAJIOB U UX
JUTUTEIIBHOCTHU CJEAYIOIIME: KPACHBIN - 5 ¢, )KENTHIN - 2 ¢, 3eN€HBIN - 5 ¢. B HOUHOE
BpeMms (TII0 curHaily omnepaTtopa) cBeToop paboTaeT B pexKMMe MHUTAIKHU: KENTHIHN T0-

puT B TeueHue 1 ¢, He TopuT - 1 ¢, BHOBb TOPUT KENTHINA B TeueHue 1 ¢ u T.1.
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Pucynok 5 — Cxema cBeTodopa.

Bapwuanr 6.

Cxema naHenu c4éTa MMITYJbCOB MPEJICTaBICHA HA pUCYyHKE 6.MIMmynbChl mojaa-
IOTCSl Ha BXO/JI peJie HAKaTUEM KHONKH «VIMITyIbC» M ¢ reHeparopa, peajin3yeMoro
nporpaMMHbIM ITyTéM B pelie. [Tociie mogaun 10 uMITyabCcoB TOMKEH 3aropeThes CBE-
toauonx VD11, [Tociie mpoxoxieHus BTOPOTo AECATKA UMITYJIbCOB JOJKEH 3arOpeTh-
csa ceeronuog VD16, ceeroguon YBI1 nmpu 3ToM ocTaércd BKIOUEHHBIM. AHaO-
TUYHO CUUTAIOTCS TPETUN U YETBEPTHIN JECATOK UMITYIHLCOB, (PAKT MPOXOXKIACHUS KO-
TOpPbIX (UKCHPYETCS COOTBETCTBEHHO cBeroauomamu VD21 u VD25. Ilocne mpo-
XOXKJIEHUS 4-0ro JIeCSITKa UMITYJIbCOB MOCIEAYIONINE UMITYJIbChl HE MEHSIIOT COCTOSA-
HUsl cBeToAno10B. [Ipu KpaTKOBpeMEHHOM HaxaTuu KHOMKU «COpoc» BCE CBETO/IU-

OJbI JOJKHBI ITIOTACHYTB U Cpa3y KC JOJIZKCH HAa4aTbCA HOBBIN THUKJI pa6OTI)I CXCMBI.

Cpac| 7
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Pucynok 6 - Cxema cueTa UMITyJIbCOB.




Bapwuant 7.

Cxema Oerymiero OrHs mpejicTaBleHa Ha pucynke 7. Heobxoaumo 3a-
nporpaMMmupoBath pene ZEN Ha BbIIOTHEHHWE cienyromend 3amaud. [Ilpu Haxatun
kHonku «Ilyck» u nmonoxenun «IIpsmo» mepexiaroyaTessi HanmpaBiieHus «Oera» cBe-
TOAUOABl JOJDKHBI BKIIOYAThCA W 3aT€M OTKJIIOYATbCS B CIEAYIOIIEH IIO0-
caenoBarensHoct VD2, VD20, VD23, VDS, VD2, VD20 u T.1. Ilpu nocraHoBke
NepeKyIoyaTeNsi HalpaBieHus: «Oera» B moJiokeHHe «OOpaTHO» MOCIIeI0BaATENb-
HOCTb BKJIFOUCHUS/OTKIIFOUEHUSI CBETOIMO/I0OB U3MEHSIETCSI Ha MPOTUBOIIOJIOKHOE, T.€.
VD2, VD5, VD23, VD20, VD2, VD5 wu T.1. Ilpn nepexinoueHun MepeKIrodaTess
«MennenHo/bbICTpO» MEHSETCsI CKOPOCTh «0era» Mpu JIFOOBIX MOJIOKEHUSX Tepe-
KJrouarens HanpasieHus oera «IIpsmo/O0patHoy. [Ipu Haxkatnn kHonku «CTom» Bce

CBCTOAUOAbBI I'AaCHYT.
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PucyHnok 7 — beryumuii oross.

Bapwuanr 8.

[Tanens npouecca «IIpuroroBneHue cMmecu» NpeacTaBiIeHa Ha pucyHke 8. Cmech
roTOBUTCA U3 IBYX KOMIIOHEHTOB Nel u Ne2. ITpu Haxkatum kHonku «Ilyck» omno-
BPEMEHHO BKIIOYAIOTCS (OTKpbIBaIOTCA) BeHTUIM VD2 m VD26 nomaun KOMIIOHEH-
TOB Nel u No2 B éMkocTh ¢ «memankoi» VDI16. Uepe3 Bpems t, OTKIIOYAETCS BEH-
b VD2, yepes Bpems t, - BeHTHIsr VD26. 3areM Bkiodaercss Ha BpeMms t3 «wme-
manka» VD16 B éMkocTu mpuroroBiieHusi cmecu. Yepes Bpems {4 1ocae oCcTaHOBKH
«MEIIAJIKI» Ha BpeMs ts BKIItoUaeTcd BeHTW b VD18 Bergaun rotoBoil cmecu. [locne

oTkioueHus BeHtwist VD18 IUKII ITIPUTOTOBJICHHUA CMCCH ITOBTOPSACTCA. HI/IKJ'IBI npu-



TOTOBJICHUSI CMECH HEMPEPBIBHO CIEIYIOT JIpYT

3a APYroM J0 Ha)XaTus KHOIIKH
«Ctom».
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