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HOACHUTEJBHASA 3AIIMCKA

MeTtoauueckre peKOMEHIAIMK IO BBIMOJHEHUIO JTa00paTOPHBIX U MpaKTUYe-
CKHUX paboT mo mnpodeccuoHaibHoMy Moayito [IMO3«OkcmyaTals CUCTEM aBTO-
matuzanuu» MJIK 03.01. «Teopetnueckne OCHOBBI TEXHHUUYECKOTO OOCITYKUBAHUS U
JKCIUTyaTals aBTOMaTUYECKUX M MEXATPOHHBIX CUCTEM YIPABICHUS» IpEIHA3HA-
YeHbI U1 o0y4Jaromuxcs mo crnenuanbHocTu 15.02.07 ABTomaTu3aius TEXHOJIOTH-
YECKHUX MPOIECCOB U MPOU3BOACTB (110 OTpaciisiM) 0a30BOM MOATOTOBKH.

JlaGopaTopHble W MPAKTHUUECKUE 3aHATUS SBISIIOTCS BaXXHBIM 3JIEMEHTOM
y4eOHOM JUCHUIUIMHBL. B mpoliecce BBINMOJHEHUS J1IA0OPAaTOPHBIX M MPAKTUYECKHX
paboT oOy4JaronIMecs: CUCTEMaTU3UPYIOT U 3aKPEIUIAIOT MOJTYYEHHbIE TEOPETHUECKHUE
3HaHUS, Pa3BUBAIOT UHTEJUIEKTyallbHbIE U IPO(ECCHOHANIbHBIE YMEHUSI, (POPMUPYIOT
AJIEMEHTBI KOMIIETEHIIMHM OyAylIUX CIIELHAIUCTOB.

Meronnueckre peKOMEHAALMM IPEIHAa3HAYEHBbI JUIsl OPraHU3alMK BBINOJIHE-
HUS 1a00OpaTOPHBIX U IpakTUueckux padot mo [IMO3«OxkcryaTanus cucreM aBTo-
matuzarum»y M/IK 03.01. «Teopernyeckne OCHOBBI TEXHUYECKOTO OOCTYKUBAHUS U
JKCIUTyaTalsl aBTOMaTUYECKUX U MEXAaTPOHHBIX CHCTEM YIIPABICHUS»

[IporpamMmoii peayCMOTPEHO BBINOJIHEHUE 2 JA0OPATOPHBIX U 3 MpaKTUYe-
CKUX palOT, HalpaBJICHHBIX HA (OPMUPOBAHME ITEMEHMOE C1E0YIOUUX KOMHNe-
meHyu:

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTh, BBIOMPATh TUIIOBBIE Me-
TOJBI U CIIOCOOBI BHITIOJIHEHUS TPO(ECCHOHANTBHBIX 3a/1a4, OIICHUBATh UX d(PPEKTUB-
HOCTb M KQYeCTBO.

OK 3. [IpuHuMaTh pelIeHHs] B CTAHJAPTHBIX U HECTAHAAPTHBIX CUTYaLUSX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyiecTBasiTh MOMCK W UCIHOJIb30BaHUE MHGOPMALIMK, HEOOXOAUMOM
11t 9P PEeKTUBHOTO BBIMOTHEHUS TTPO(DECCHOHATBHBIX 3a/1a4, MPOo(heCCUOHATBLHOTO U
JUYHOCTHOT'O Pa3BUTHSIL.

OK 5. Ucnonws3zoBath MHPOPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTUU B

PO eCCUOHATILHOM IESITEIIbHOCTH.



OK 6. PaGoTtaTh B KOJUIEKTHBE U KOMaH €, 3OPEKTUBHO OOIIATHCS ¢ KOJlera-
MU, PYKOBOJICTBOM, IIOTPEOUTEIISIMH.

OK 7. Bpatb Ha ce0si OTBETCTBEHHOCTh 3a padOTy 4YJIEHOB KOMaHJbI (IIOI4YH-
HEHHBIX ), pe3yJIbTaT BHITIOJHEHUS 3aJaHUM.

OK 8. CamocCTOSTEN HO ONPEENITh 3a/1a4l MPOPECCHOHATBHOTO U JTHYHOCT-
HOTO Pa3BUTHSA, 3aHUMAThCSI CaMOOOpa30BaHWEM, OCO3HAHHO IJIAHUPOBATH MOBHIIIIE-
HUE KBAIU(PUKAIIUU.

[IK 3.1. BblmonHsATs paboThl MO 3KCIUTyaTalldd CHCTEM aBTOMATHYECKOIrO
YIPABJICHUS] C YIETOM CIIENU(PUKN TEXHOJOTUYECKOTO Tpoliecca.

[1K 3.2. KoHTpoaupoBath U aHAIU3UPOBATH (PYHKIIMOHUPOBAHKE MapaMeTPOB
CUCTEM B IIPOLIECCE IKCILTyaTallUu.

[1K 3.3. CHUMaTh U aHAIM3UPOBATH IMOKA3aHUS TTPUOOPOB.

YMEHUUL:
- obecrnieunBaTh PKCIUTyaTallUI0 aBTOMAaTHYECKUX M MEXAaTPOHHBIX CHUCTEM YIIpaBJie-
HUS,
-IIPOU3BOAUTH COMPOBOXKIECHUE U IKCILUTyaTallMIO alapaTHO-MPOrpaMMHOro obecre-
YEHUS CUCTEM aBTOMATHYECKOTO YIIPABICHUS K MEXATPOHHBIX YCTPOMUCTB U CUCTEM;
-IiepenporpaMMUpOBaTh, 00y4aTh U UHTETPUPOBATH ABTOMATU3UPOBAHHBIE CHCTEMBI
CAD/CAM,;
00001IeHHe, CUCTEeMATH3AIUIO, YIJIYy0JIeHue U 3aKpeNJieHue 3HAHUL:

-HOpPMATHBHbIE TPEOOBaHUSI MO IKCIUTyaTallUM MEXaTPOHHBIX YCTPOMCTB, CPEICTB
U3MEPEHUN U aBTOMATHU3AIINH;
-METO/Ibl HACTPOWKH, COMPOBOXKICHHUS M SKCIUTyaTallMd anmnapaTHO-IPOrpaMMHOIO
obecrieyeHus: CUCTEM aBTOMATUYECKOTO yIIpaBieHUs, MEXaTPOHHBIX YCTPOUCTB U CH-
cTeM;
-METO/Ibl NEPENPOrPAMMHUPOBAHUS, OOYUCHUSI U UHTETPAIIMN B aBTOMATHU3UPOBAHHYIO
cucremy CAD/CAM.

Onucanue Kaxaoi 1a00paTOPHON M MPAKTUUECKOU PabOThI COAEPKUT HOMED,
Ha3BaHUE U 1eJIb pabOThI, GOPMUPYEMBIE B TIPOIIECCE BHITIOIHEHUS PaOOThl 3HAHMUS,

YMCHHA U 3JICMCHTBI KOMHGTCHHHﬁ, TCOPCTUUCCKOC H3JIOKCHHUC HGO6XOI[I/IMOFO Ma-
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Tepuania (Mpu HeOOXOAMMOCTH MPUMEPHI BBITIOJHEHUS 3aJaHuil), BapUaHThI 3aJaHU,
OMKCaHUE AJTOPUTMA BBITIOJHEHHS paOOThl U KOHTPOJIbHBIE BONPOCHI (C LIENBIO BbI-
SIBUTh U YCTPAHUTh HEJIOYETHI B OCBOCHUU MAaTEpUAIIA).

JI1st moy4yeHust AOMOHUTENIbHOM, Oosiee moapoOHON MHGOPMAILIMK TT0 OCHOB-
HBIM BOIPOCaM y4€OHOUM AMCIUIUIMHBI B KOHIIE METOJUYECKUX PEKOMEHAAIUN MpH-

BCJICH IICPCUCHDb I/IH(bOpMaL[I/IOHHBIX HCTOYHHUKOB.

OtyeTsl CTYACHTOB IIO J'Ia60paT0pHLIM " IIPAKTHUICCKUM pa60TaM JOJIDKHBI CO-
ACPKaThb HOMCP, HA3BAHHUEC U LICJIb pa6OTBI, BBIIIOJIHCHHBIC 3a/IaHUA U UX PC3YJIbTAThI,

OTBCTHI Ha KOHTPOJIbHBIC BOIIPOCHI 1 BBIBOJLI I10 HpOHCHaHHOﬁ pa60Te.

TUTYIBHBIN JIUCT JOJIKEH OBITH O(OPMIICH B COOTBETCTBUU C MPUIIOKEHHUEM A.



HHEPEYEHDb JTABOPATOPHBIX PABOT

Ne 3a- Tema HaumenoBanue 3anstus Yacel
HATHUS
1 Tema 1 [IpumeHeHUE ANEKTPOHHOTO OCIUILIO- 4
OKcrulyaTtauus MeXaTPOHHBIX rpada ams ucciuea0BaHus
YCTPOMCTB, CPEACTB U3MEPEHUN U JIEKTPUYECKUX CUTHAJIOB.
2 aBTOMaTHU3ALIMS. CHsTHE CTaTHYECKOW XapaKTepUCTUKHU 2
MaHOMETpA.
Bcero: 6
NEPEYEHb IPAKTUYECKUX 3AHATHUA
No 3a- Tema HaumenoBanue 3aHsATHS Yacsl
HATHUS
1 Tema 1 [IpoBeaeHNEe TEXHHYECKOM 2
DKCIUTyaTanus MEXaTpOHHBIX JUArHOCTUKHU YCTPOMCTBA.
YCTPOMCTB, CPEACTB U3MEPEHUN U
aBTOMAaTHU3aIMs.
2 Tema 2 [IporpamMmMupoBaHuE€ UHTEIUIEKTYalIb- 6
Hacrpoiika, conpoBoxaeHue u Horo pere OMRON ZEN-10C1DR-D.
3 AKCIUTyaTanus anmnapaTHo- [TogkmroueHre JaTIYNKOB TEXHOJIOTHYE- 4
MPOrpaMMHOTO 00ecTIeueHUs CKOM MH(OpMAIUY U aHAIN3 UX TEXHU-
CHUCTEM aBTOMATHYECKOIO YECKUX XapaKTEPUCTHK.
YIPABJIECHUS, MEXaTPOHHBIX
YCTPOWCTB M CHCTEM.
Bcero: 12




JlabopaTopHnasi padora Nel
IIpumMeHeHHe 3JIEKTPOHHOI0 OCHM/LIOrpada 1isl UCCIeI0BAHMSA
3JIEKTPHYECKUX CUTHAJIOB.

Hesb padoTbl: PopMUpPOBAHNE YMEHUN UCCIEIOBAHNSA AIEKTPUUECKUX CUTHAJIOB
YHHUBEPCATBHBIM OCIHIUIOrpad)oM, OCBOEHHE METOJIOB U3MEPEHHSI MTApaMETPOB DJICK-
TPUYECKUX CUTHAJIOB.

3Hanus (akTyanu3anus):

-HOpPMAaTHUBHbIE TPEOOBAHUS 10 SKCIUTyaTallU MEXATPOHHBIX YCTPOICTB, CPEACTB
U3MEpPEHUI U aBTOMAaTU3all1H;
- TPUHIINIA JEHCTBUA, QYHKIIMOHATIHLHOM CXEMbI U Ha3HAUYCHUE Y3JI0B YHUBEP-
CaJILHOT'O AJIEKTPOHHOTO OCIIuIorpada;
- METOJIOB U3MEPEHUS NTAPAMETPOB JIEKTPUUECKUX CUTHAJIOB;
Ymenus:
- obecneynBaTh HKCILTYyaTAllMI0 aBTOMAaTUYECKUX U MEXaTPOHHBIX CUCTEM YIpPaB-
JICHUS,
- U3MEPATH NapaMeTPhl STEKTPUUECKUX CUTHAIIOB;

DJIeMeHTBI CJIeYHIUX KOMIIeTeHIUii:

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO AESTEIHHOCTh, BHIOMPATH TUIIOBHIE
METOJIbI U CIOCOOBI BHITIOTHEHHUS MPOGECCUOHANIBHBIX 3aJlay, OLIEHUBATh WX 3(-
(EKTUBHOCTb U KAYECTBO.

OK 3. IlpuauMaTh peiieHns B CTAHAAPTHBIX U HECTAHJAPTHBIX CUTYAIUAX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. Ocy1ecTBisATh MOUCK M UCTIOJIb30BaHUE WH(GOPMAITNH, HEOOXOTUMOM
1U1s1 3¢ (PEKTUBHOTO BBIMOIHEHUS TPOPECCHOHANIBHBIX 33714, NPOo(heCCUOHATBLHOTO
Y JIMYHOCTHOTO Pa3BUTHSL.

OK 5. Mcnonb3oBaTh nH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJIOTHH B
poheCCUOHATIBHON JIEATEIIbHOCTH.

[1K 3.2. KonTponupoBaTh U aHaIU3UpOBaTh (QYHKIMOHUPOBAHHUE MMapaMeT-
POB CHCTEM B IPOLECCE IKCILTYATALIMH.

I1K 3.3. CHuMaTh 1 aHAIM3UPOBATH MOKA3aHUS IIPUOOPOB.
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1 Teopernueckoe 000CHOBaHME
OcHOBHBIE NTOJT0KEHUS

DNEKTPOHHBINA OCIULIOTpad SBIACTCS OAHUM M3 HaMOOJee YHUBEPCATbHBIX
U3MEPUTETHHBIX TPHUOOPOB, MPETHA3HAYCHHBIX IS BU3YaJTbHOTO HAOIOICHUS
DIIEKTPUYECKUX CHUTHAJIIOB W W3MEPEHHUS UX MapameTpoB. McciemyeMbrii curnai
OTOOpaKkaeTcs Ha dKPaHE ICKTPOHHO-IYICBOW TPYOKH B BUJIE CBETAIIMXCS JIH-
HUN WM QUTYp, HA3BIBAEMBIX OCIIMILTIOTrpaMMaMu. OcIorpaMMa peiCTaBIIsIeT
co00# (yHKIHOHATBHYIO 3aBUCHUMOCTh JIBYX WJIM TpeX BeluuyuH y = F(x) unu

y = F(x,2) , kaxxnas u3 KOTOPHIX SBISETCS, B CBOIO O4Yepe/lb, QDYHKIMEH BPEMEHH:
y(), x(), z(t).

VYrpolueHHas CTpyKTypHas cxema ocuusuiorpada (pucyHok 1) coctout us
JIBYX KaHalIOB (h)OPMUPOBAHUSI CUTHAJIOB MO KoopauHatam X M Y U KaHana Z,
MPEIHa3HAYEHHOTO ISl MOIYJISIIIUU SIPKOCTHU JIy4a AJIEKTPOHHO-TTy4eBOM TPYOKH.
Kanan BepTUKaJIBHOTO OTKJIOHEHUS, IPEIHA3HAYCHHBIN JIJIS TIepeIaun Uccieaye-
MOTO CHTHaJa Ha BEPTUKAIBHO OTKJIOHSIOIIME TUTACTHHBI 3JIEKTPOHHOIYYEBOU
TpyOku DJIT, cocTOUT U3 MOCIeN0BaTeILHO COSTMHEHHBIX aTTeHIoaTopa (ocnadu-
tensi) ATT u ycunurens Y. Takoe coequHeHHME HEOOXOAMMO JJisi PACIIMPEHUS
JTUHAMUYECKOTO JMana3oHa UCCIeNyEeMbIX CUTHANIOB. TakuMm 00pa3oM, OTKIIOHE-
Hue sy4a ly Ha sxkpaHe OymeT MPONMOPIMOHATLHO TOaBaeMOMY Ha BXOJa Y CHI'Ha-
Jay U OyJeT xapakTepu3oBaThbcs KOIPHUIMEHTOM OTKIOHEHUS Komxr, UCTIONB3YS
KOTOPBIN MOKHO OTPEJEIUTh aMIUTUTYAY (pa3Max) BXOAHOTO CUTHAJIA

U y = KOWZKJZ ) Iy
KosdbdbunuueHT oTkIOHEHUS MMeEeT PUKCUPOBAHHBIC 3HAUCHUS U pas-
MepHOCTh BoaibT/fe1., ¥ yKa3aH Ha TOJIOKCHHSIX TIEPEKITIoUaTeN sl BXOJIHOTO aTTe-

HI0aTOpa. DTU (DUKCUPOBAHHBIC 3HAUCHHS CIPABEJIMBHI TOJBKO TPU MAaKCHU-

MaJIbHOM, IIJIABHO PETYJIMPYEMOM YCUIIEHUN YCUITUTETIS.
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Pucynox 1 - CtpykTypHas cxema ocumiuiorpada.

KaHan ropu3oHTanbHOrO OTKJIOHEHUS BBINOJHSET JBE (PYHKLIMU: pa3Bep-
THIBAHUE CHUTHAja MPONOPLMOHAIBLHO BPEMEHU U OTKIOHEHUE Jy4a JIOOBIM CHUT-
HaJIOM, IOJIaHHBIM Ha BXoxa X .

B nepBomM ciy4ae Ha rOpU30OHTaIbHBIE IJIACTUHBI MTOAAETCS CUTHAI OT Ie-
Heparopa nuiaoodpazHoro Hanpspbkenus ['TTH npu nonoxenun 1 nepexirouarens
[12. B 3ToM citydae j1yd 1o ocu X nepeBUraeTcs npsiMo IpornopuUHOHAIBHO Bpe-
MEHH, TI03BOJISASA HAONIOAAaTh HAa dKpaHe curHai y(t). Bpemennoi maciirad pas-
BEPTKH XapaKTepU3yeTcs KPYTU3HOW HAKJIOHA MUII000pa3HOr0 HAMNpSKEHUs U
PEryIHpYETCs NEPEKITI0YATENIEM JUIUTEIbHOCTH PA3BEPTKH C YKA3aHHEM YMCIIEHHO-
ro 3HaueHUs Kpas, IMEIOLIETO Pa3MEPHOCTh BpeMsl/AeJl., C MOMOIIBI0 KOTOPOIO

MO>KHO OTIPEICIIUTH OTPE30K BPEMEHH 10 hopmyIie



BaxxHbIM yCc10BHEM HEIMOABUKHOTO M300pakeHUsT HAOII01aeMOTr0 Ha OC-
uutorpade CUrHasa siBJIsSeTCs CHHXPOHU3AIMS YaCTOThI Pa3BEPTHIBAIOIIETO
HAMPSKEHUS U 4aCTOTHI UCCIeayeMoro curuaina. [I[py BHyTpeHHell CHUH-
xpoHu3anuu (nepexiarovarens [I1mocTaBiaeH B nojsoxenue 1) BXOAHOM cUT-
Hai noctynaeT Ha ['TIH, ocymecTBisst CMHXpOHHOCTH pa3BepTKuU. [Ipu BHewI-
Heil cuHxponu3auuu (nepextodarens [11 mocTaieH B MonoxeHue 2) CHHXPOHH-
3UPYIOIIMK CUTHAJ JOJKEH OBITh MmojiaH u3BHe Ha THe310 « BHEIIH. CUHXP.»
[1pu sTom pyukamu Ha ocumuiorpade «Y POBEHby, cienyet orperynupoBaTh
HEMNOJIBYKHOCTH M300pa)KeHHsI Ha SKpaHe.

Ocob6oe mecTo B pabore ocumiuiorpada nmpeacTaBisieT PeKUM BHELIHEro
3amycKa, HCIOJb3yeMOTO, KaKk NpaBUIIO, I HAOIIOJACHHUS HMIYIbCHBIX
IIPOLIECCOB 10 JUIMTEIIBHOCTH MHOTO MEHBIIMX MX IMEpUOJa NOBTOpPEHUs. B aTom
pEeKUME 3amyCK pa3BepTKH ocymiectBisieTca nogauend Ha Bxon « BHEIIH.» cuH-
XPOUMITYJIbCA, MPEAIIECTBYIOMIETO HAOII0JaeMOMY CUTHATY Ha HEKOTOPBIM IMpo-
MEXKYTOK BPEMEHH, YCTaHABIMBAEMbIA OOBIYHO B CTAHJAAPTHBIX UMITYJIbCHBIX Te-
HepaTtopax kak «3AJEPKKA». JMTenbHOCTh pa3BEepPTHIBAIOIIETO CHUTHAJA
I'TIH ycranaBnuBaeTcsi CpaBHUMOM C IJIMTEIbHOCTHIO HAOII0a€MOTO UMITYJIb-
CHOTO TpoIriecca, 4YTO MO3BOJISIET MPOBOIUTH HAOIIONCHHE W M3MEpPEHUEe Tapa-
METPOB KOPOTKOTO UMITYJILCHOTO MPOIECCa, KAKUM SIBJISIETCS, B YACTHOCTH, ()POHT
HMITYJIbCA.

B cnyyae ucnonp3oBaHus kaHana X Ui oJayd JOOOTO CUTHAJIA Tiepe-
kimoyatelb 112 ycranaBnuBaercs B nosiokeHue 2. Ilpyu 3TOM BHEIIHMN CUTHAMT I10-
naetcs Ha BXO/ X.

Kanan 2 ucnonb3yercs AJisi MOIYJISIIIUU SIPKOCTH CBEUEHHUSI JTy4da, IPUMEHSI-
€MOU 711 MOACBETA MPSMOrO XOJla Pa3BEPTKHU, CO3/IaHUS METOK BPEMEHH, DJICK-

TPOHHOM Jynbl U T.4. U T.11. Ha « BXO/ 2» 111 ynpasieHust IpKOCTBIO JIyda



MOXHO MOJAaTh BHEIIHWA CUTHAJ, HO MPU 3TOM YacTOTa IMOJABAEMOr0 CHUrHaja
J0JKHA OBITh KOI'€pEHTHa 4acTOTE HCCIENYyeMOro CHUTHaja, a 3HA4MT U 4acToTe
pa3BEPTKHU.

ITapameTpsbl 3JIeKTPUYECKOK) CUTHAJIA.

[TapaMeTpbl 371EKTPUUECKOI0 CHUTHAJA, MOJAHHOIO Ha BXOJ oclHuuIorpada,
OIIPEAEISAIOTCA 110 €r0 OCHUIUIOTpaMMe IIyTEM U3MEPEHHUsS €€ TEOMETPUYECKUX Pa3-
MEpOB U € y4eToM Kod(pduieHTa oTKIOHEHUS Komrn: M KO3 (DHULIIEHTA pPA3BEPTKU
Kpas. 1lOrpeniHoCTs U3MepeHus mapaMeTpoB OyAEeT ONPEAeNsIThbCs HE TOJIBKO TOY-
HOCTBIO M3MEPEHHsI T€OMETPUUYECKOro pa3Mepa (OTKIOHEHHUS Jy4a), HO U TOYHO-
CTBIO BOCIIPOM3BEACHMSI CUTHAJIA HAa 3KpaHe ocuuiuiorpaga.

TO4YHOCTH BOCIIPOM3BEACHUS aMIUIMTYHBIX TAPAMETPOB 3aBUCHUT OT:

- HEPaBHOMEPHOCTH aMIUIUTYAHO-YaCTOTHOM XapaKTEPUCTUKH;
- IOTPEIIHOCTH KO3(PPULIMEHTA NTepeaadn aTTeHI0aTopa;
- YHUCJIEHHO BbIpa)XKeHa B MOTPEIIHOCTH Komua.
ITpu 3TOM HYacTOTa UCCIENYEMOI0 CUTHANA JOJDKHA HaXOAUThCS B Mperesiax
MOJIOCHI MPOMYCKAHUSl YCUIIUTENS BEPTUKAIILHOTO OTKJIOHEHHS.
To4YHOCTH BOCIIPOU3BEACHUS BPEMEHHBIX TAPAMETPOB 3aBUCUT OT '
- TOYHOCTH T'paayHpOBKH Nepekirodaresns koddduimenta pa3BepTku Kpass;
- OT JIMHEWHOCTH MWJIO00PA3HOr0 HAMPSKEHUS.
[HorpemrHOCTh Kpase OTPaXK€HA B TEXHUYECKHX XapAKTEPUCTHKAX OCLMIIIOTpa-
da.

[Ipu ucnonp3oBanuu kanana X JJis 0JIa4u BHEIIHETO CUTHAIA HEOOXOIUMBIM
ABJISIETCSl YCJIOBUE, YTOOBI YacTOTa MOJIABAEMOr0 CHUrHaja ObUla HUXKE BEpXHEH
IPaHUYHOM YacTOThl yeunurens X.

[Ipu uccraenoBaHUKM UMITYJIBCHBIX CUTHAJIOB ONPEACIISIONIMM SIBIISIETCA BPEMs
HapacTaHUs NEPEXOJIHON XapaKTEePUCTUKHU KaHajla BEPTUKAIbLHOTO
OTKJIOHEHMSI 1y, SIBJISIOIIETOCS OTKIMKOM OcLuUIorpada Ha BKIOUEHHE UJI€aIbHO-

ro ckauka HampsbkeHus Ha Bxojie Y. Bpems Hapactanus t, - 3T0 BpeMEHHOUN UHTep-
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BaJI, B TEUCHUE KOTOPOro Jy4 nepexoauT ot ypoBHs 0,1 mo ypoBHs 0,9 ot ycTaHo-
BUBILIETOCS 3HAYEHUSI UMITYJIbCHOTO OTKJIMKA.

BpeMSI HapaCTaHUusA t» 1 moJjioca IMPOITyCKaHUA fg CBs3aHbl COOTHOIIICHUCM

- 0,35
f

6
[Ipu nmonmavye Ha BXoj ocumiuiorpada peansbHOro CKauka HampsHKEHUsS ,MMEIOIETO
dpout Ty ,Ha dkpaHe OyaeT HaOMIOAATHCA CKAYOK HAIPSDKEHHs ¢ (POHTOM elle
OOJIBIIEH JUTUTENBHOCTH © ghusy ,KOTOPBIN CBS3aH ¢ (PPOHTOM MMITYJIbCA U BPEMEHEM

HapaCTaHUA COOTHOIICHHUCM

TakuM 00pa3oM, U3MEPHB MO OCHUIIOrpady GPOHT UMITYJIbCA  gusu U OTIPEIE-
JIMB TIOJIOCY mporyckaHus fs,, MOKHO ONpeaenuTh NCHCTBUTEIBHYIO JUTUTEIBHOCTh

¢dbpoHTa U3MEPSEMOTO UMITYIIbCa

|, (o3s)
T(}) _\ Td)usm_ f—

2 Ilpubopsl u 06opyIOBAHME.
1) Yuusepcanbubiit ocummtorpad C1-159, C1-137.
2) I'eneparop curnanos ['6-43
3) MysbTUMETp

4) CoenuHUTEIbHBIC IPOBOA U KaOEIH.
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3aganmue.

1) Mo TeXHUYECKOMY OMMCAHHIO OCIMIUTOrpada U3ydyuTe ero TeXHUYSCKHE Xa-
PAKTEPUCTHKH, PACIIOJIOKEHHE U HAa3HAUECHHWE OpPraHOB YIPABJICHHUS, MPOBEpPhTE Ka-
TMOpPOBKY KaHalla BEPTUKAIBHOTO OTKJIOHEHHUS W JJIUTEIbHOCTH pa3BepTku. [lpu
HEOOXOJIMMOCTH MPOU3BEIUTE PETYIUPOBKY.

2) 3mepbTe KOA(POHUIMEHT YCWICHHS M YyBCTBUTCIBHOCTh KaHAJIOB
BEPTUKAIBHOTO OTKJIOHEHUSI B PEXKUME HMX MAKCUMaJIbHOIO YCUJICHUS.
N3mepenne npon3BecT CHHYCOUIAIbHBIM CUTHAJIOM TeHepaTopa Ha yactoTelkI .

3) OmnpenenuTe BEPXHIOK TPAHUYHYH) YacTOTY IIOJIOCHI TPOITYCKAHUS
KAHAJIOB BEPTUKAIBHOTO OTKJIOHEHUS. OnpeieIuTe BpEMsi HapacTaHUsl MEPEeXOi-

HOM XapaKTePUCTUKU YCUJIMTEI BEPTUKAIBLHOTO OTKIOHEHHUS.
4) [TonmyunTe Ha O3KpaHe ocHuuiorpadga H300paKeHUE HMITYIbCHON

II0CJIEIOBATEIIBHOCTHU € T€HEPATOPA UMITYJILCOB, YCTAHOBUB HA HEM ITapaMETpPhI
coryiacHoO BapuaHnTa (Tabnuua 1), 3a1aHHOrO MpenoiaBaresieM, IPUMEHUB BHEIIHUN
3aIyCK pa3BEePTKH UMITYJIBCOM C THE3/1a ""CHHXpOUMITYIbCHI" TeHepaTopa ['6-43.

Tabnuua 1 - [TapameTpsl UMITYJILCHOM MOCJIEI0BATETLHOCTH TE€HEPATOPA.

BapuanTtst 1 2 3 4 5 6 7 8 9110
Amnumtyna
(mokazaHue 20 |30 (40 |50 |60 |50 |40 |30 40 |50

npudopa 1'5-54) B

Yacrora 05 (10 |15 |20 |25 |3,0 (3,5 |40 | 4550

IOBTOpEHUS, KI 1T

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

5) [IpoBeaute u3MepeHUe CIEAYIOUINX MapaMeTPOB MMITYJILCHOW MOCIIENO0-
BATEJILHOCTHU:
a) aMIUIUTYIy UMITYJIbCa, UCTIONb3Yys KaJTuOpOBaHHBIEC 3HAUYCHUS KOI(PPHUIIEHTOB

OTKJIOHEHUs. [Ipy 3TOM pydKa IUIABHOTO YCWJICHMS AOJDKHA HaXOAMTBHCSA B KpauHEM
12



IpaBOM TOJIOKEHHH (110 11esyka). CpaBHUTE €€ C MOKa3aHUEM BOJbTMETPA C yU4ETOM

BKJTFOUEHHOT0 K03 duIitmenTa ociaabieHus.

OueHnTe TOYHOCTh U3MEPEHUS.
Pesynbprar usmepenust npeacTaBbTe B BHJIE U,Wn = ULBM TAU . Y4ETOM IPaBUIT

OKPYTJICHHSL.
0) MIMTETLHOCTH HUMITYJIbCOB C TMOMOINBIO KAJIMOPOBAaHHOW pa3BepTKH (pydka

IUIABHOM PETYJIMPOBKM Pa3BEPTKH JOJKHA HAXOAUTHCS B KpallHEM IPaBOM IOJIO-
xeHum). 3mepenne npoBenuTe ABaX/Ibl, YCTaHABIMBAs Pa3HbIE 3HAUECHUS JIJTUTEIIb-
HOCTH, 3a/IaHHBIE IIpernojaBareieM. B KaxIoM ciaydyae OLEHUBANUTE TOYHOCTh U3MeE-
penus. JlaHHble cBeuTe B TaOHUIly 2, COOII01asi IPaBUIIa OKPYTJICHHMS.

Tabnmma 2- Usmepenust.

ITokazaHue reHepaTropa UMITYJIbCOB, MKC T T
JUIATENBHOCTh UMITYJIBCOB, MKC
[TorpemHocTh U3MEPEHUs, MKC

B)[IEPHO]T TOBTOPEHUSI UMITYJICOB C IOMOIIBIO KaTMOPOBAHHOM pa3BEPTKH.

r) I3mMeppTe NIuTENBHOCTH TiepenHero (poHTa uMilyibca. OmnpenenuTthb
JEUCTBUTENIbHOE 3HadeHue (POHTA, YUUTHIBAS BPEMs HapacTaHUS MEPEXOTHOM
XapaKTePUCTUKH YCUIIMTEISI BEPTUKAIBLHOTO OTKJIOHEHHS ocuyuiorpada.

n) Omnpenenure YacTOTy IOBTOPEHUS HUMITYJIBCOB

F==
=

rae T - nepuo NOBTOPEHUS.
e) OlieHuTe TOYHOCTh U3MepeHus. 3MepbTe  4acTOTy  MOBTOPEHUS  UM-
MyJIbCOB C  TIOMOIIBIO HWHTEP(PEPEHITMOHHBIX DUTYP.

PesynbraTel u3mepenuil 3anecute B TaOnuily 3, coOM0as MpaBuia OKPYTIICHHUS.

Tabmuua 3 - YacToTa MOBTOPEHUS] UMITYJILCOB.

[TapameTtp MeTto kaauOpOoBaHHOM pa3- Meton uaTepdepeHIN
BEPTKHU buryp
Yacrora
MOBTOpEHMS, Kl 11
Ilorpemnoctn
n3Mepenus, Kl i

13



3 Ilopsinok BbINOJTHEHHUS PadOThI.
1) M3mepenne ko3pPHUIMEHTa YCUICHHS U 9yBCTBUTEILHOCTH KaHaioB X U Y.

[Ipu sKcriepuMeHTaIbHOM OIlpeneaeHun Kod(huilmenTa yCuiaeHus: U 4yBCTBH-
TEIBHOCTH OCIIIIOrpada 1mo TOMy WM HHOMY KaHaly Ha BXOJ COOTBETCTBYIOIIETO
YCHJIUTENS MOAAI0T CUHYCOUAIbHOE HAMPSKEHUE C BBIXOJ/A TeHepaTopa TaKou Be-
JUYUHBI, 9TOOBI OTKJIOHEHHE Jyda coctaBwio 0,8 - 0,9 makcmmanbpHOTO paszmepa
skpaHa. OTHOBPEMEHHO 3TOT CHTHAJI MOJAIOT Ha BXOJ BOJIBTMETPA ACHCTBYIOLIETO
3HaueHnus tuna B3. M3mepuB pazmax (IBOHHYIO aMIUIMTYy) CMEIIEHHUS 3JIEKTPOH-
HOTO JIy4ya, HaluTe MCKOMBIN KOd(DPUIIMEHT ycuieHus no (popmyiie

K = l ) K()eﬂ
"oahu,

rie | — OTKJIOHEHHE JIEKTPOHHOIO JIyda B MM;

K oen — KOODPUITHEHT JeIeHrs BXOHOTO aTTeHIoaTopa (1o tadmutie 4);
ho - wyBcTBUTENBHOCTH MTacTUH DJIT (10 pyKOBOACTBY KCILTyaTAIUHN);
Uex — BXOJIHOE HAMPsDKEHUE, OTPEEISIEMOE 110 BOJIBTMETPY.

Tabmura 4 - KoadgurmeHT aeneHust BXOIHOTO HaIpsHKECHUS.

Tun [Tonoxenne nepexImoyaTesisi BXOAHOTO aTTEHKATopa
ociiorpada | Iemurens BT B /e
2 |5 [10 [20 50 {01 (0,2 |05 [10 [20 [50 [10
Cl1-137 - 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%(10% [2:10% [5:-107 |-
CI1-159 - 2 |5 |10 |20 50 [100 [200 (500 [10% [2-10% [5-10% |10%

YyBCTBUTEIBHOCTH OCHIMILIOTpada

2)  OmpeneneHre BepXHEH rpaHUYHON YaCTOThI TPOIYCKaHHS KaHaa U
BPEMEHM HAPACTAHUS NEPEXOJHON XAPAKTEPUCTUKH.
He wu3MmeHsis coenuHeHuid npuOOpOB MJisi OMNpeAeNieHUusT 4yBCTBUTEIHLHOCTU

ocummorpa(ba, YCTAaHOBHUTC IIPU MAKCUMAJIbHOM IIJIABHOM YCHWJICHUHU PasMEp OTKJIIO-
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HeHnus 0,8 - 0.9 makcuManbHOTO pa3Mepa 3KpaHa, PEryaupysl YPOBEHb BBIXOJIHOTO
CUTHaja reHeparopa Ha yactore 1 kI'm. 3arem, yBenn4uBas 4acToTy reHepaTopa, J0-
OeiiTech Ha SKpaHe YMEHbIIEHHS OTKIOHEHHS B +/2 pas. [Ipu aToM cienyeT cleauTh
3a MOCTOSIHCTBOM BBIXOJHOTO HAMNpsOKEHHS TeHepaTopa MO MOKa3aHUSIM BOJIBT-
MeTpa.
[TpousBeaure orcuet yactothl f, Mo MMMOyY TeHEpaTOpa, onpenenute Bpems

HapacTaHUs MEePEXOJHON XapaKTEPUCTUKH YCUIIUTENS KaHaa.

3) N3mepeHune napaMeTpoB UMITYJILCHOTO CUTHAJIA.

W3mepeHne aMIUTTYIHBIX U BPEMEHHBIX TapaMeTPOB JICKTPUIECKUX CUTHA-
JIOB MTPOU3BOJUTCS HA OCHMILIOrpade ¢ yueTOM MOJIOKEHUS MTepeKIIIouaTesIed uyB-
CTBUTEIIBHOCTH Ha BXOJI€ KaHana Y U MepeKIItouaTesis CKOpoCTH pa3BepTku. [lpu
ATOM PyUYKH yCHJIEHHE IJIABHO KaHaa Y ¥ 4acToTa Pa3BepPTKH MJIABHO JTODKHBI

HaXOOUTHCA B KpaﬁHeM IIPpaBOM II0JIOKCHHUU.

[Tpu m3MepeHnn amMIUIUTYAbl UMITYJIbCA MOMYYHTE Ha dKpaHe ocuuiuiorpada
n3o0paxenue, papHoe He meHee 0,4 pa3mepa dKpaHa U, U3MEPUB OTKJIOHEHHUE JIyda
Iy , onpenenuTh aMIUTUTYAy UMITyJIbCa 10 (hopMyJie

u =1, K

umn OMmKJ *

Jns u3MepeHus nepuoja MOBTOPEHUS MOJYyYUTE HA SKpaHE MOCIeAOBaTEllb-
HOCTh HE 0oJjice 2-X UMITYJIbCOB M, U3MEPUB paccTosHue |x Mex1y OAHOMMEHHBIMU
TOYKAMH, ONIPEICIIUTE NTEPUOJ] IOBTOPEHUS

T = K pa36| X
JInst u3MepeHust IIUTEIbHOCTH UMITYJIbca "pacTsHUTE" €ro Mo TrOPU30HTAIN 10
BennuKHbl He MeHee 0,4 pa3mepa dKpaHa U, U3MEPHB Ha SKpaHe pasMep umiyiibea lx
10 ypoBHIO 0,5 aMIUIUTY/IbI, ONPEIETUTh JIUTEIbHOCTh UMITYJIbCa

T, =K

pass ) I X

JUis u3MepeHus UIMTEIBHOCTH TepenHero (poHTa UMIyJbca 00s3aTeNIbHBIM
YCIIOBUEM SIBJISIETCSI MCIIOJb30BAaHUE BHEIIHEro 3alycka pa3BEepTKU ocuusuiorpada

CUHXpPOUMIYJIbcOM reHepatopa ['6-43 u BBeneHUEM 3aJ€PKKH BBIXOJHOTO HM-
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nyJibca TeHepaTopa OTHOCUTENBHO CHHXpouMIysibca. CHayana yCTaHOBUTE 3aJ€PK-
Ky paBHyo 0 ¥, MaHUNYJIHUPYsSd pyYKaMu CTAOMJIBHOCTHL M YPOBEHb, HACTPOWTE
BHEIIHU 3aITyCK pa3BepTKU.

Ilpumeuanue: npoeepkoil éHeuiHe20 3anNycKa ANAEMCA UCUE3HOBEHUE pa3-
6epMKU HA IKPAHE NPU OMKIAIOUEHUU CUHXPOUMNYITbCA.

3areM, MAaHUMNYJIUPYS PyYKaMU 4acTOTA Pa3BePTKHU U CMelIeHHe JIy4a M0 ropu-
30HTAJIM, J00EHTECh M300pa)KEHUs OJJHOTO UMITYJIbCAa B Hayaje dKpaHa. 3aTeM BBe-

CTH HEKOTOPYIO 3aJIep KKy Ha reHepatope ¢ ['6-43 Tem, 4TOOBI Ha SKpaHe

HaOmonascs nepeaHuil GpoHT. YBEIUUYUBas 4acTOTy Pa3BEPTKH, a MPU HEOOXO/IU-
MOCTH UCIIOJb3YS MEPEKI0YaTeNb '"MHOKUTEIb Pa3BepTKU'' U, MAaHUITYJIUPYS 3a-

JIEPKKOM, TTOJIyYUTE Ha SKPaHE PACTIHYTOE N300pakeHne PpoHTa UMITYJIbCA.
Ilpumeuanue: npu ymeHbuieHUU APKOCMU CEEUEHUA U300pajrceHus ciedyem

yeenuuums 4acmomy noemMopeHus UMnynvcoe zenepamopa, I'6-43 no npu smom
Heo0X00UMO yMeHbWUmb 0JIUMEIbHOCHb UMNYJIbCA, CO0100a

1

COOmMHOUeHUE Ton < oF

nosm

[Mpoussenure orcuer paccrosaus lx mexmy toukamu 0,1Uumun u 0,9Uupn , u

OTpeNenuTe  JTUTEIBHOCTD MepeaHero GpoHTa UMITYIIbCa

=K M, -l

Tgb o pass
rae My — MHOXKUTEIb pa3BEPTKH.

, (035)
Tqbus‘M_ f—

6

HctrHHYI0 JUTHTETBHOCTH (DPOHTA UMITYJIBCA Ty =

3) U3mepeHue 4acTOThI HOBTOPSHUS HMITYJIbCOB METOJIOM HHTEP(EPEHIIN-
OHHBIX QUTyYp.

JU1st n3MepeHust 4aCTOThI MOBTOPEHUSI UMITYJIbCHBIX CUTHAJIOB 3TUM METOI0M
HEOOXOAMMO KaHaJl TOPU30HTAJIbHOIO OTKJIOHEHMs (kaHan X) HUCIOJIb30BaTh B pe-

JKNMC YCUIICHUS, T.C. BMCCTO HI/IJ'IOO6p33HOFO HAIIpsKCHWA Ha TOPU30HTAJIBHBIC IJ1a-
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CTHUHBbI 49CPC3 YCUIINTCIIb X MOKHO OBLIO noaaTrb BHEIIHUM curHajia. B Ppa3INIHbIX
OCHI/IJIJIOI’pa(i)aX 9Ta oIcpanusg IIPOU3BOIUTCS IMO-PASHOMY, YTO OTPA)KCHO B TCXHH-

YCCKUX OIIMCAaHHAX.

Ha Bxox kaHana Y HE0OXOJMMO IMOAATh UMIYJBCHBINH CUTHAJI OT TeHEepaTopa
['6-43, ycTaHOBUB BBIXO/IHBIC JaHHBIC IO BapuaHTy U3 Tabiuiel 1.Ha Bxoa X HeoO-
XOJIMMO TIOJIaTh HANpPsHKCHHE C BBIXOJIa TEHEpaTOpa CHHYCOMJIAIbHBIX CHUTHAJIOB C
JaCTOTOH paBHON YacTOTE MPSIMOYTOJBHBIX HMITYJIbCOB, PACCYMTAHHOW TPU BBI-

ITOJIHCHUH pa6OTI>I. HpI/I 9TOM, BBHUAY HC KOI'CPCHTHOCTHU 44CTOT I'CHCPATOPOB,

CHUHXPOHH3aIUA 6y,[[eT OTCYTCTBOBATD. M3MeHss 1m1aBHO YaCTOTY CHMHYCOHOAJIIBHOI'O

IrcHepaTopa I[O6€I>1T€CB HCIIOABHKHOI'O H306pa)K€HI/IH OJHOT'O UMITYJIbCA. HpI/I 9TOM

F anerul-

um

YMeHbIIMB B 2 pa3za 4acTOTy CMHYCOMJAJBLHOTO IeHepaTopa U, MOJACTpauBast

ee IIaBHO, JO0OeHTeCh Ha dKpaHe N300paKeHus ABYX UMITYJIbCOB . [Ipu aTOM

FuMnZ - 2 FZ€H2

YcTaHoBUTE YacTOTy CHHYCOMJAJIBHOIO T'€HepaTopa B 3 pa3a MEHbIIE NEPBO-
HAYaJIbHOTO U3MEPEHUS, JOOEHTECh HETOBUKHOTO N300paKEHUS TPeX UMITYJIhCOB.
IIpu 3TOM

Fwwn3 = 3F2eH3
3a pe3yabTaT U3MEPEHUs MIPUHSATH CpeHee apuPpMeTHUUIecKoe U3 TpeX u3-

MEpEHUI

FuMn = % = (Fu,aml + Fu,rwnZ + FLLMnS)

4. O¢gopmure oTyer.

5. KoHTpoJIbHBIE BONPOCHI.
1) HaszoBute OCHOBHBIC (GyHKIIMOHATBHBIC y3JIBI YHHUBEPCAJIHLHOTO
AIIEKTPOHHOTO ociyuiorpada u oOBSICHUTE UX TIPETHA3HAUCHUE B €ro padoTe.
2) UTo Takoe CHHXpPOHHW3AlMs, W KaK OHAa OCYIIECTBISACTCA B 3JCKTPOHHOM
ocrutorpade?

3) Uto Takoe BHYTPEHHsISI, BHEIIHSSI CHHXPOHU3ANUS U B KAKUX CIydasX OHA IPH-
1/



MEHSIETCS?

4) Yro Takoe KAYIIMHA PEKUM Pa3BePTKH, KaK OH OCYIIECTBIISCTCS M JJIS HaOJII0/Ie-
HUS KAKUX CUTHAJIOB OH MCIIOJIB3YeTCS?

5) Kaxk OCYLIECTBIIIECTCS KaJTuOpoBKa Kod(duIrenTa BEPTUKAIBHOIO
OTKJIOHCHUST; KamnOpoBka ko3 duiimenTa pa3BepTKu?

6) Kak ¢ moMoripo ocripuniorpada u3MEpUTh aMILUTUTY Ty HMITYJIbca?

7) Kak ¢ momomipio ocmmwuiorpada M3MEpPUTh  MEPUOJA  CIICIOBaHUS U
ITUTENTBHOCTh UMITYJIHCOB?

8) Kak  OIGHUTHP TOYHOCTh  W3MEPEHHsS]  BPEMEHHBIX W aMIUTUTYIHBIX

I[MapaMCeTpOB CUTHAJIOB, Ha6JII-0I[aeMI>IX Ha 9KpPaHC ocunnnorpa(ba?

9) Kak ONpENEIUTh HCTUHHYIO JJIMTEIBHOCTh (POHTA UMMyJIbca IMPH
U3MEPEHUU ero c ITIOMOIIIBIO ocuiorpada, MMEIOIIETO
OTPAaHUYCHHYIO 0JI0CY MPOITyCKAHUS KaHaJja BEPTUKAJILHOTO
OTKJIOHEHUS?

JIABOPATOPHAS PABOTA Ne2
CHAATHE CTATHYECKON XapaAKTEPUCTUKH MAHOMETPA.

Heap padotbl: GopMUpOBaHHE YMEHHM CHATUS CTaTUYECKUX XapaKTEPUCTHK
ne(popMaMOHHBIX MAHOMETPOB

3Hanus (akTyanuzanus):

— HOpMAaTHBHbIE TpeOOBaHUA IO SKCIUTyaTalldd MEXaTPOHHBIX YCTPOICTB,
CPEZICTB U3MEPEHUIN U aBTOMATU3aLUN;

— KOHCTPYKLIMH U MPUHLNIIA JE€HCTBHAS MAaHOMETPOB;

Ymenus:

— o0ecreynBaTh HJKCIUTyaTallMI0 aBTOMATUYECKHMX M MEXATPOHHBIX CHCTEM
yIpaBIICHHUS,

— CHSITUSI CTATUYECKUX XapaKTEPUCTUK MAHOMETPOB,

DJIeMEHTBI CJIeYIIUX KOMITeTeHIHi:

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESITEIbHOCTh, BEIOUpATh TUIIOBBIE Me-

TOJIbI M CLIOCOOBI BBIMOJIHEHMSI TPO(PECCUOHAIBHBIX 3a]a4, OLEHUBATh UX 3P PEKTUB-

HOCTb N Ka4YCCTBO.
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OK 3. [lpuanmath perieHuss B CTaHJAPTHBIX U HECTAHAAPTHBIX CUTYalHMsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBisiTh MOUCK W MCIOJIb30BaHUE MHGOpMALMK, HEOOXOIUMOMN
1St 3(PEKTUBHOTO BHITIOJHEHUS TTPO(PECCHOHATBHBIX 3a/1a4, MPOPECCHOHATBHOTO U
JUYHOCTHOT'O Pa3BUTHS.

OK 5. Mcnonb3oBath MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHU B
npodeccHoHaNBbHOM e TEeTbHOCTH.

[IK 3.2. KoHTposupoBaTh U aHaIU3UpPOBaTh (YHKIIMOHUPOBAHHE IMMapaMeTPOB

CUCTEM B IIPOILIECCE IKCILTyaTalluu.

I1K 3.3. CHuMaTh 1 aHATM3UPOBATH MMOKA3aHUS IIPHOOPOB.

1. TeopeTnueckoe 000CHOBaHUe.
JedpopmanmoHHbIe MAHOMETPHI.

JledopmalimoOHHBIE MAaHOMETPBI — OJIMH W3 Haubojee paclpOCTPAHEHHBIX
BUJIOB CPEACTB M3MEpeHUs JaBieHus. B nedopmannoHHBIX MaHOMETpaxX UCHOJb3Y-
eTCcsl 3aBUCUMOCTH JlehopMallid YyBCTBUTEIBHOTO 3JIEMEHTAa WJIU Pa3BUBAEMOM
UM CWJIbl OT uU3MepsieMoro AasieHus. [IponopuuonanbHas naBieHuo aedopmaius
npeodpasyeTcsi B MOKa3aHUsl MM COOTBETCTBYIOIIME UM HM3MEHEHHS BBIXOJHOTO
curHasia. boapmIMHCTBO nePOpMallMOHHBIX MaHOMETPOB COJEPKAT YIPYrue YyB-
CTBUTEJIbHBIE JJIEMEHTBI, OCYILECTBIIAIONINE PeoOpa3oBaHUE [aBJIEHUS B MPO-
MOPLUMOHANIFHOE TepeMelieHre padouel TOUKH.

OAHUM M3 TUNOB YNPYIMX YYBCTBUTEIBHBIX JJIEMEHTOB SIBIISIIOTCA OJHO-
BUTKOBBIE TpyOUaThie NPYy>KUHBL. Takue Npy>XKMHbI MOTYT UMETh DJUTMIITUYECKOE HWIIH
IJIOCKOOBAJIbHOE ceueHue. OOuH KOHEIl NPYXUHBI, B KOTOPBIM MTOCTYNAET H3MeE-
pseMoe JaBlieHHEe, 3aKpeIieH HEMOJBHKHO B JepiKaTese, BTOpOH (3aKpBIThIN) —
MoxeT nepemeiathes. [Ipu aTom TpyOka 3arnyTa noz yriom 270°. [lox neiictBuem
Pa3HOCTU M3MEPSEMOI0 BHYTPEHHETO M BHEIIHEr0 arMoc(epHOro AaBieHUs
TpyOuatass mpyXuHa AePOpPMHUpPYETCs: MPY>KWHA PACKPYyUYMBAETCS, U €€ CBOOOI-
HBbIII KOHEL coBeplIaeT mnepeMenieHue. Hampapienue mnepemenieHus CBOOOJHOTO

KOHIIa TPYOKM OOYCJIOBJIEHO YBEIMYEHUEM MAJIOl OCU ceyeHusi TpyOKu Mo
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BJIIMSHUEM H30BITOYHOTO JaBJICHUSI W YMCHBUICHHUA IIpH BOSI[GIZCTBHH pas3peiKe-

Husi. KOHCTpyKIMs MaHOMETpa MoKa3aHa Ha pucyHke 1.

tre

Pucynok 1- KoHcTpykiius MaHOMeTpa ¢ OJHOBUTKOBOM TpyOUaTON Py KUHOM

[lepeMelieHrE CTPENIKM OCYIIECTBISETCA C MOMOLIBIO MEPENATOYHOTO MEXa-
HU3Ma, COEJUHEHHOI'O CO CBOOOJHBIM KOHILIOM UyBCTBUTEJIBHOTO 3yeMeHTa. [loBep-
KOW TEXHUYECKHX MAHOMETPOB HA3BIBAIOT COBOKYITHOCThH OMEPALHid, BHITOIHIEMBIX
C LENBI0 OLEHKM MX IOTpemHOocTed W Bapuaumil. llepen moBepkoi mpoW3BOIAT
BHEIIHUA OCMOTpP MaHOMETpa, 4TOObl yOEIUThCS B OTCYTCTBHUU HEUCIPABHOCTEM,
MPEIMATCTBYIOIMX MMPUMEHEHUIO MTOBepsAeMoro MaHomerpa. Crpenka MaHOMETpa B
paboyeM MOJIOKEHUH U MPU OTCYTCTBUU JABJICHUS HE JOJKHA OTKJIOHATHCS OT HY-
JIEBOM OTMETKH OoJiee yeM Ha 0,5 nejleHus IIKabl.

TexHruYecKue MaHOMETPHI MOBEPSAIOT MyTEM CPABHEHUS UX MOKa3aHUH C MOKa-
3aHUAMHU MPUOOPOB O0JIee BHICOKOTO Klacca TOYHOCTU. BepxHuii npeaen nsmMepeHus
ATAJIOHHOTO MaHOMETpa JOJIKEH ObITh Ha 1/3 Oosble BepXHEro npejaesia u3MepeHus
NOBEPSEMOr0 MAaHOMETPA, & 3HAYEHUE JONMYCKAEMOW MOTPEIIHOCTH ATAJIOHHOTO Ma-
HOMETpa — B 4 pa3a MEHbIIE 3HAYEHHS JOIYCKaeMOW MOTPELIHOCTH IMOBEPSEMOIO
MaHoMeTpa. Koaum4ecTBO MpoOBEPSIEMBIX OTMETOK JOJDKHO COCTABJIATH: Uil MaHO-
METPOB Kjlacca TOUHOCTH 1,5 1 2,5 — He MeHee 5; /Il MAHOMETPOB Kjlacca TOUHOCTH

HUXKE 2,5 — HE MEHEE TpeX.
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2.11pubopsl u 00opyaOBaHHeE.

Onucanne J1a00PATOPHOH YCTAHOBKH.

JlabGopaTopHasi ycTaHOBKa BKJIIOYAeT moBepseMbli ManomeTp tuna MII-4Y u srta-
noHHbIA Tpy3onopmHeBod MaHomerp (I'TIM) tuna MII-60. Cxema noBepo4HOi
YCTAaHOBKU MPHUBEJICHA HA PUCYHKE 2.

['TIM BxIO4aeT KOJOHKY M THAPABIMYECKHNA BUHTOBOW INPECC, KOHCTPYK-
THBHO 00BEIMHEHHBIE B 0THOM Kopryce. B coctaB I'TIM Bxoaut Habop
KaMOpOBaHHBIX TPYy30B, KOTOPBIA OOecrneunBaeT JaBJICHHE PAaBHOE BEPXHEMY
npeneny u3MepeHus. ['py3oBasg KOJIOHKA COIEPKUT MOJBIA HuiauHAp 1, 3amoi-
HEHHBIA palbouel KHUAKOCThIO. BHYTpHM HMIMHIpa HaxOOUTCs MOPILEHb 2 C Ipy-
30IPUEMHON Tapeskor 3. BHYTpEHHAS MOJIOCTh HWIMHAPA COCAWHEHA KaHAIAMU
4 c noBepsieMbIM NPUOOPOM 5 M THIPABIMYECKUM IpeccoM 6 B LUIUHApPE 7 H
BUHT 8 C PYKOSATKOW 9, NpH BpalleHUHM KOTOPOW MOPUIEHb IEPEMENIacTCs B IU-
JVHJpE.

Kananet 4 moryr nepekpniBaTbhesi BeHTW IsIMU 10 m 11. Jlns 3anosnHeHus rujpas-

mudeckoil cuctembl ['TIM pabouelt >KMIKOCTBhIO MPETyCMOTPEHA €MKOCTh 12

1 — nonblid UUAUHAP; 2 — NOPILEHb; 3 — rPY30NpPUEMHAst Tapeika; 4 — KaHaJIbl;
5 — moBepseMbIi pubOp; 6 — MOPIIEHB; 7 — MWIMHADP; 8 — BUHT; 9 — pYKOSTKA;
10, 11- Bentnau; 12 — emMKkocTh;13 — UrOJIBYATHIM BEHTHIID,

14 — rpy3sr1; 15 — cToiika

. Pucynok 2 - Cxema nabopaTOpHOI yCTaHOBKH.
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C urojpyathiM BeHTWIEM 13. K TIpy30MOpmIHEBOMY MaHOMETPY MOMKHO MOJKIIO-
YUTh MOBEPsiEeMbI MaHoMmeTp S. IIpu u3mepeHun naBiieHUs, CO31aBAEMOIO THIPAB-
JUYECKUM TIPECCOM MPH BPALICHUU PYKOATKH, HA TPY30NPUEMHYIO TapeyiKy MOMe-
HIAIOT TPY3bl 14 B TAaKOM KOJIMYECTBE, KOTOPOE 00ECIEeYMBAET COCTOSTHHUE pPaBHOBE-
cUsl TOPIIHS TPy30HOPIIHEBOrO MaHoMeTpa. O JTOCTHKEHUM NOJIOKEHHUS PAaBHO-
BEeCUs CYIAT 10 COBMAJCHHUIO PUCOK Ha CToike 15 um Ha pebpe Tpy30mpueMHOM
tapenku 3. Bepxuuii npenen wusmepenus ['TIM tuma MII-60 cocraBmser 60
krc/cm? (6 MIla), HOMUHAJIBHOE 3HAYEHME TUIOIIAAN cedeHns nopimHs 0,5 cM?, mpe-
JIEJT TOITyCKaeMOM OCHOBHOM OTHOCUTENBHOMU ITorpemHocTH coctaiseT 0,02 %.
3ananue: CHATh CTATUYECKYIO XaPAKTEPUCTUKY MAHOMETPA.

3. IlopsinoK BBINOJIHEHHS] PadOTHI.

1) OtkpoliTe BEHTWIb TPY30MOPIIHEBON KOJOHKHU 10, BEHTIIb MOBEPSIEMO-
ro manomerpa 11, BeHTWIb €MKOCTH C paboueit >kuakocteio 13. Ilpu sTom naB-
JICHUE B TUAPOCUCTEME CTAHET PaBHBIM aTMOC(EPHOMY.

2) BBenuTe mopineHb 6 B IWIMHIAP 7 A0 yIOpa BpalleHHEM PYKOSATKH 9 10
4acOBOMW CTpeKe I YAAICHHS BO3AYyXa M3 CUCTEMBI.

3) 3anoiaHHTE THAPOCUCTEMY PaOOUYEH KUIKOCTBIO BPALICHUEM PYKOSTKU 9
MPOTHUB YAaCOBOM CTPEJIKU JI0 yIOpa.

4) 3akpoiiTe BEHTUIb EMKOCTHU C paboUei JKUIKOCThIO 13.

5) Ha rpy3onpueMHYyIO0 Tapeliky 3 MOJOXHTE TPy3bl 3 B TaKOM KOJIHYe-
CTBE, YTOOBI CyMMapHOE JIaBJICHHE IPy30B ObLIO YMCIEHHO PaBHO JABJICHUIO, COOT-
BETCTBYIOILLEMY ITPOBEPsieMON OTMETKE pl (3HaYeHUs TaBJIEHUS IPY30B HAHECEHBI HA
UX IOBEPXHOCTb).

6) Bpamas pykosATKy 9 THApPaBIMYECKOrO IMpecca IO YacOBOH CTpEIKe,
nobeuTech mogbeMa MOPIIHS 2 ¢ rpy3aMu 14 10 COBMAJEHHUS PHUCOK, HAHECEHHBIX
Ha cToike 15 u Ha pedpe rpy30mpUeMHON TapesKH 3.

7) 3aHecuTe B MEPBBIA CTOJOEIl MPOTOKOJIA MOBEPKH 3HAUEHHE, COOTBET-

CTBYIOIIIEE CYMMAapHOMY JaBJICHUIO Tpy30B ['TIM.
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8) 3anecure BO BTOpOW CTOJOEI MPOTOKOJIA MOBEPKH MOKA3aHUS TIOBEpsie-
MOTO MaHOMETpa

9) IloBropute m.I. 5-9 1Isl 3HaYeHWil naBicHHUS P2—pO6 (BBIOJHUTH MpPS-
MOM XO0J).

10) IToBropute 1m.u. 5-9 s 3HaYCHWE JaBicHHS pO—pl (BBIIOIHUTHL 00-
paTHBIN XO1).

Tabnuna 1 - BapuanTel ”HAMBUTYaTbHBIX 3aJaHUN.

Ne Bapuanra ITpoBepsieMble OTMETKH LIKAJIbI

pl p2 p3 p4 p5 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) Ilocne moBepkH, Bpamas pyKosTKY 9 THIPaBINYECKOro Mpecca MPOTUB Ya-
COBOM CTpEJIKH, CHU3bTE JIaBIICHHUE IO HYJIA.
12) Otkpoiite BeHTHIb 13 eMKOCTH ¢ paboueii )KUIKOCThIo 12.
13) BeITecHuTEe paboO4yr0 KHUIKOCTH B €MKOCTh 12, Bpalas pyKosTKy 9 10
yIopa 1o 4acoBOM CTPEJKE.
14) OcymiectBuTe 00pabOTKY IKCTIEPUMECHTATBHBIX JAHHBIX:
a) OmnpenenuTe OCHOBHYIO aOCOJNIOTHYIO TOTPEITHOCTh MPSMOTO XOJa MOBe-

pPSAEMOTr0 MaHOMETpa JUIsl KaKIOW MpOBEpsSeMON OTMETKH To (popmyre:

A, =P _-P,

nx

rae Pnc — mokasanms moBepseMoro maHoMerpa (mpsmoin xom), krc/cm? (Mlla);

Po — nokaszaHus rpy30IOpHIHEBOr0 MaHoMerpa, krc/cm? (MlIla).
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6) OnpenenuTh OCHOBHYIO a0OCONIOTHYIO IOTPEIIHOCTh OOPAaTHOTO XOja MoBe-

pPSAEMOro MaHOMETpa JUIsl KaKJIOW MHpoBepsSeMON OTMETKH 1o (hopMmyJie:

A, =P -P,

ax [y

rae Pox— mokasanms mosepsieMoro Manomerpa (oOparHbli xon), kre/cm? (MIla).
B) Omnpenenute OCHOBHYIO TNMPUBEACHHYIO TOTPEIIHOCTh ISl KaXKIOW MpoBeps-

€MO OTMETKM LIKaJbl JUIsl MPSMOTO M OOpaTHOro xoja 1o (Gopmynam:

A
— w100,
Iu=p_p
A
= e 100,
’="PB-P,

rae P« Py — KOHEYHOE M HadYalbHOE 3HAYEHUS MIKAIBI IIOBEPAEMOrO MAHOMETpPA
COOTBETCTBEHHO, Krc/cm? (MITa).

r) Onpenenure Bapualuo NokazaHuii npudopa no popmyie:

V=P, —P,

n) OnpenenuTe NpUBEACHHYIO BapUallMIO MOKa3aHWil mpubdopa mo dopmyse:

V

=———-100.
F.—F,

e) Onpeﬂenme JOIIYCKACMBIC 3HAYCHUA OCHOBHOM HpI/IBe):[eHHOI\/'I IIOTPCUIHO-
CTUu U HpHBCI[CHHOﬁ Bapualuu:
}’ don = Wo«m = K
riae K — kiracc TouHOCTH IMOBEPACMOI'0 MAaHOMETpA, %.
k) CpaBHUTE HaMOOJBININE 3HAYECHWUS OCHOBHOW NPHUBEACHHOW MOTPEIIHOCTA M
HpI/IBe)ICHHOfI Bapuanyn € JOIIYCKA€MBIMH 3HAYCHHAMMU, CACTIATh BBIBOJ O IIPUIO]-
HOCTH TTOBEPsieMOTO mpubopa K u3MepeHusiM. [Ipubop cunraercst TOJHBIM, €CITH BbI-

IMOJIHAIOTCSA HCPAaBCHCTBA!

Ymsx < ¥ on>
W, <W,,.

3) [locTpoiiTe cnenyrouue rpaguky B OAHON CUCTEME KOOPIUHAT:

24



- 3aBHCHMOCTHM 3HAYEHUU NABJIEHUS, COOTBETCTBYIOIINUX MPOBEPSIEMBIM OT-
METKaM IIKAJIbl, OT 3HAYEHUW JaBJICHUs, COOTBETCTBYIOLIMX Nokaszanuil [ 1IM;

- 3aBHUCHUMOCTM 3HAY€HHUM [ABIICHHS, COOTBETCTBYIOLIMX IIOKAa3aHUAM II0O-
BEpPSEMOr0 MaHOMETpa Npu OOpaTHOM XOJAE, OT 3HAYEHUH JaBJICHHUI, COOTBET-
cTByromux nokaszanuu ['TIM;

- 3aBHCHUMOCTH 3HAY€HHUW [JAaBJICHUS, COOTBETCTBYIOIIMX IIOKA3aHUSAM IIO-
BEpPSEMOr0 MaHOMETpa INpu OOpaTHOM XOAE, OT 3HAYEHUH AaBJICHHUI, COOTBET-
CTByIOIMX nmokazanuu ['TIM.

4.0¢opmuTte oTyer.

5. KoHuTpoJibHbIE BONIPOCHI.

1) OO6BsicHuTe NpUHLIMT padOTHl AePOPMALIMOHHBIX MAHOMETPOB C OJJHOBHUT-
KOBOU TpyO4aTou MpYy>KUHOM.

2) Kakum 006pa3oM BeIOMpaeTcs 3TaIOHHBI MAaHOMETP ISl IOBEPKU TEXHUYE-
CKOTO MaHomeTpa?

3) Kakue MeTposiorniueckue XapaKTepUCTUKHU OIPENICIISIFOTCS B XOZI€ TOBEPKH

npubopa?

IIpakTuyeckas padora Nel

IIpoBeaeHue TeXHMYECKOM IMATHOCTHUKH YCTPOMCTBA.

Hean padoTbi: popmMupoBaHre yMEHUN MPOBEACHUS TEXHUUECKON JUATHOCTUKH
YCTPOWCTBA.
3HaHuA (aKTyanu3amms):

— HOpMAaTUBHBIC TpeOOBaHUS MO HKCIUTyaTallUM MEXaTPOHHBIX YCTPOMCTB,

CpPEICTB U3MEPEHUI U aBTOMATH3AIINH;
— 3aJa4¥ TEXHUYECKOTO AUArHOCTUPOBAHUS,
— METO/Ibl TUATHOCTUPOBAHUS;

Ymenus:

- obOecneynBaTh SKCIUTyaTallMi0 aBTOMATHYECKMX W MEXATPOHHBIX CHCTEM

YIIPaBJICHHUS;
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— COCTaBJIATh AUATHOCTUYECKUE AUarpaMMBbl,
— OIPENEIATh JUArHOCTUYECKHE ITapaMeTphl;
— BBIOMPATh CIOCOOBI UBMEPEHHUS TMarHOCTHYECKUX [TapaMeTPOB.
DJIEeMEHTBI CJIeYIOUUX KOMITeTEeHIHIi:
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESITENBbHOCTD, BEIOUPATh TUIIOBBIE Me-
TOJIbI M CLIOCOOBI BBIMOJIHEHUSI TPO(PECCUOHATIBHBIX 3a]a4, OLEHUBATh UX 3P PEKTUB-
HOCTb U Ka4€eCTBO.
OK 3. [IpyarMath pemieHusl B CTAaHAAPTHBIX W HECTAHIAAPTHBIX CUTYAIHSIX H
HECTH 33 HUX OTBETCTBEHHOCTb.
OK 4. OcyecTBisTh MOUCK W HMCIOJIb30BaHHE MH(POpMAIMH, HEOOXOIAUMOU
1151 9(HEKTUBHOTO BBHIMOJHEHUS MPO(PECCHOHATBHBIX 3a7a4, TPOPECCUOHATIBHOTO U
JUYHOCTHOT'O Pa3BUTHSI.
OK 5. Ucnonb3oBaTh HHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUH B
po(heCCUOHATIBHON S TENbHOCTH.
[1K 3.2. KonTponupoBaTh U aHAIU3UPOBATH (DYHKIIMOHUPOBAHUE TTAPaMETPOB
CUCTEM B IIPOLIECCE IKCILTyaTaluu.

[1K 3.3. CHUMaTh 1 aHAIM3UPOBATH ITOKA3aHUS TTPUOOPOB.

1 Teopernueckoe 000CHOBaHUE.

PaccmaTpuBaroT Tpu THNA 33a4 ONpEAeSICHUsI TEXHUUYECKOTO COCTOSIHUS 00b-
€KTOB.

1) K mepBoMy THITy OTHOCSITCS 3aJla4d OMNPEACICHUS TEXHHUYECKOTO COCTOSI-
HUS, B KOTOPOM HaXOAMUTCS OOBEKT B HACTOSIIIMM MOMEHT BPEMEHU. IDTO - 3a0auu
OUACHOCMUPOBAHUS.

2)3aja4uu BTOPOTO THUIIA - MPEJCKA3aHUE TEXHHYECKOTO COCTOSHHS, B KOTOPOM
OKaXeTCsl 0OBEKT B HEKOTOPBIN OYIyIIUA MOMEHT BPEMEHH. DTO - 3a0auu NpOcHO-
3UPOBAHUS.

3)K TpeTheMy THITy OTHOCSATCS 3aJa4Ml OMPEACICHHS TEXHUYECKOTO COCTOSI-
HUS, B KOTOPOM HaXOJMJICS OOBEKT B HEKOTOPHII MOMEHT BpeMeHH B IpouuioM. Ilo

AHaJIOTH MOKHO I'OBOPUTHb, YTO I3TO 3a0ayqu 2enesd.
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3amaun mepBoro TUMa (HOpPMaNTBHO CIETYyeT OTHECTH K TEXHHYECKOW THarHO-
CTHKE, a BTOPOTO THUIA - K mMexHuyeckou npocHocmuke (IporHo3upoBanuio). Toraa
OTpacib 3HaHUS, KOTOpas JIOJDKHA 3aHUMAThCsA PEIICHHEM 3a7ad TPEThEro THIIa,
€CTECTBEHHO Ha3BaTh MEXHUYECKOU 2eHeMUKOU.

B kauecTBe MIMPOKO MPUMEHSEMBIX AHUATHOCTUYECKUX MOJIENEH aHaJOTOBBIX
00BEKTOB MOXKHO Ha3BaTh UX Jl02uyecKue Mooenu u epaghvl NPULUHHO-CIe0CMBEHHbIX
ceszeli. ITU MOJIENIM IPUTOJHBI B TEX CIydasx, KOI/Ia BO3MOYKHA OpraHU3allus 1ua-
THOCTUPOBAHUS Ha MPUHIIMIAX JOITYCKOBOTO KOHTPOJIS MapaMeTpoB 00bEKTa. Jek-
mpuyeckue yenu Kak 0ObEKThl TUATHOCTUPOBAHUS MOTYT OBITh MPEACTABIECHBI MO-
JeNAMHU, pa3pabOTaHHBIMU B paMKax OOIIEW 3JEKTPOTEXHUKH, a U1 aHaJlu3a 3THUX
MOJEJIE C LEIbI0 MOCTPOEHUS! AJTOPUTMOB TMArHOCTHUPOBAHUS MPHUBIICKAIOTCS W3-
BECTHBIE METO/IbI pacyeTa TaKuXx Iernei.

Jlnst pemieHust 3ajad TECTOBOIO JMATHOCTHUPOBAHMS JTMHAMMYECKUX CHCTEM
MIPUBJIEKAIOTCSI METO/Ibl, OCHOBAHHBIE HA PE3YJIbTATAX Meopuu 4y8CmeumeabHOCmu.
[IpyMeHUTENbHO K JIMHEHHBIM aHAJOTOBBIM CHCTEMaM pa3pabOTaHbl Memoovl Oe-
wugpayuu pe3yabTaToB GU3NUECKUX IKCIIEPUMEHTOB HAJl TAKUMU OOBEKTaMH C I1e-
JIBIO0 KaK OOHapyXEeHUs, TaK U MOMCKA UX HEUCIPaBHBIX 0J10KOB. TecTOBBIMU BO3IEN-
CTBUSIMM IIPU 3TOM SIBIISIFOTCSI TAPMOHMYECKUE BXOJHBIE CHUTHAJIBI. MeETOoabl, MOIy-
YUBLIKE 00Illee HA3BAHUE MeMmO008 UHMe2PanlbHOU OUAeHOCMUKY, OCHOBAHbI HA aHA-
JU3€ TEPEXOAHBIX IMPOIECCOB, BBI3BIBAEMBIX CIEUUATBHBIMU BXOAHBIMH BO3JIEH-
CTBUSIMM, W NPUMEHSIIOTCS JUI1 AUATHOCTUPOBAHMSI OTHOCHTENIBHO MPOCTBIX «HEIE-
JUMBIX» OOBEKTOB (HampHuMep, pe3UCTOPOB, KOHACHCATOPOB U T.1.). Ilpu sToM my-
TeM 00pabOTKU pe3ylbTaTOB JIUArHOCTHUPOBAHUS YAAETCA OMNpeNessTh HalIudue
CKPBITBIX J1€(DEKTOB, BIMAIOIINX, HAIpUMep, Ha IOKa3aTeld JOJTOBEYHOCTU H
HaJeKHOCTHU U3CIIUM.

3amaya MOCTPOEHUSI TECTOB COCTOUT B TOM, YTOObI HAlTH (BBIYMCIUTH, BbI-
OpaTh, Ha3HAYKUTH) TAKYI0 COBOKYIHOCTb M, BO3MOXKHO, MOCJIEI0BATEILHOCTh BXO/I-
HBIX BO3JICHCTBUIL, MPU M0/1aye KOTOPOU Ha 0OBEKT NMAarHOCTUPOBAHUS MOJTydyaeMble
OTBETHI OOBEKTA B 3a/IaHHBIX KOHTPOJIBHBIX TOUKAaX MMO3BOJISIIOT C/AENaTh 3aKIIIOUEHUE

O €0 TEXHUYCCKOM COCTOSAHHUU. HpOBCp}IIOHII/IC TECTBI IPCAHA3HAYCHBI AJIA ITPOBCP-
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KM MCTIPABHOCTH WM PabOTOCIIOCOOHOCTH 00BEKTa, a TECThI MOUCKA 1e(hEeKTOB - IS
yKa3aHUs MeCTa U, BO3MOXKHO, MPUYUH Je(EeKTOB, HAPYIIAIOIINX UCTIPABHOCTh WUITU
paboTOCIOCOOHOCTh 00BEKTA AMATHOCTUPOBAHUS. J[J1s1 TUCKPETHBIX OOBEKTOB TECTHI
(ToyHEE AITOPUTMBI TECTOBOTO JUATHOCTHUPOBAHUS) CTPOSTCS JHOO MO CTPYKTYp-
HBIM, 1100 MO0 GYHKIHUOHATBHBIM MOJENAM 00BEKTOB JUArHOCTUpOBaHuUs. s mpo-
CTBIX OOBEKTOB MOJIEIM MOTYT OBITH SIBHBIMH, TSI CJIOKHBIX OOBEKTOB BCET/IA MPH-
MEHSIOTCSI HESBHBIC MOJICNIA. TeCThl MOTYT OBITh JETEPMUHHUPOBAHHBIMU WJIH BEPO-
ATHOCTHBIMHU. Cpeny MOCHEAHUX 3aMETHOE MECTO 3aHUMAIOT TECTBI, MPEICTABIISAIO-
e coooi nceBaocyyaiiHble MOCIEA0BATEIbHOCTH BXOAHBIX BO3ACHCTBUIM.

JIOBOJIBHO 4acTO TE€CTOBBIE BO3JEHCTBUS BBIOUPAIOTCS MO «(HUIUIECKUM» CO-
00pa)KeHUsIM, HalpuMep, BO3JIEHCTBUS TUIA CKauKa WM UMITYJIbca BXOJHOTO CUTHA-
Jla B METOJaX MHTErPAIbHOM JMArHOCTUKH, a TaKXKE BO3JCHUCTBUS, IPUMEHSIEMBIE B
METO/IaxX HEPA3PYLIAOIIEr0 KOHTPOJIS TEXHUYECKOTO COCTOSTHUS.

B kayecTBe T€CTOBBIX MOTYT OBITh MCIOJIb30BaHbl BXOJHBIC BO3JCHCTBUS, SIB-
nsromuecs paboYrMH MPpU MPUMEHEHUH O0BEKTa TI0 Ha3HAYEHUI0. ITO UMEET MECTO
IIpY OpraHU3allid TECTOBOTO TUArHOCTUPOBAHUU aHAJIOTOBBIX OOBEKTOB, B YaCTHO-
CTH TOIJa, KOTJa MOCIEAHUE MPEACTABICHbl UX JIOTMYECKUMU MOJIEISAMU WU Tpa-
dbaMu TPUYUHHO-CJIEICTBEHHBIX CBsizei. (CocTaBleHHbIE TaKUM 00pa3oM TECThl
Ha3bIBAIOTCS @yHKYuoHanohubimu. OYHKINOHAIBHBIE TECThI Yallleé BCETO MPUTOIHbI
TOJIBKO JIJISl POBEPKU PabOTOCIOCOOHOCTH OOBEKTOB, TaK Kak o0ecreurnBaecMasi UMU
MOJIHOTAa OOHApYKEHUSI W TIIyOWMHA MOWCKA JEPEKTOB OOBIYHO HEAOCTATOYHBI JIJIS
pelieHus 3a7a4 MpPOBEPKH MCIPABHOCTU M mMoucka JedextoB. Bubpoakyctuueckue
METO/Ibl TECTOBOTO JUATHOCTUPOBAHUS OOBEKTOB C BPAIIAIONTUMUCS YaCTSIMH U TITy-
MAIUX 00BEKTOB (KOTAa 0OBEKTHI HE MIPUMEHSIOTCS 110 Ha3HAYCHHIO) TAK)KEe MOYKHO
OTHECTH K METOJ1aM, UCTIOJIb3YIOUIUM (PYHKIIMOHAJIBHBIE TECTHI.

[Ipu co3naHum cUCTEM TUATHOCTUPOBAHUS HE MEHEE Ba)KHOM SIBJISIETCA 3a/1a4ua
BbIOOpa WM pa3pabOTKU CPEICTB peanu3auuu TectoB. CpeacTBa CUCTEM TECTOBOTO
JUArHOCTUPOBAHUS COAEPKAT JBE OCHOBHBIE YACTH - T€HEPATOP TECTOBBIX BO3JEH-
CTBUH M aHAIM3aTOp OTBETOB OOBEKTA HAa 3TH BO3AeWCTBUA. [Ipu «Kiaccuyeckoin»

peanu3aluu CpeACTB TECTOBOIO JIUAarHOCTUpOBaHus (puc. 2, a) reneparop / U aHa-
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TU3aTop A BBIONHSIOTCS (YHKIIMOHAIHHO M, BO3MOXKHO, KOHCTPYKTUBHO pPa3eiib-
HO. DYHKIIMU reHepaTopa 3aKIYaloTcs B TOM, YTOOBI B MpoIecce paboThl CUCTEMBbI
XPaHUTh WJIM T€HEPUPOBATH TECTHI U MOJIaBaTh MOCIEAHUE HA OOBEKT JUArHOCTUPO-
Banus O/]. AHanu3arop nperHa3HAuYeH Ui XPaHEHHs 0°KHIaeMbIX OTBETOB OOBEKTA
Ha TECTOBbIC BO3JCHCTBUSA, CpaBHEHUSI (PAKTUUECKUX OTBETOB C OKUJIAEMBIMU M JJIsI
BbIJlauu auarHosa /[. Tam, rae 3To BO3MOXKHO U 11eec000pa3Ho, aHATU3aTOp MOXKHO
BBITIOJTHUTH B BUJIE€ COBOKYMHOCTH 3TajoHa 3, MPEICTAaBISIIONIET0 CO0O0M 3aBEIOMO
UCIIPABHYIO KOMUIO 00BEKTa IMarHOCTHUPOBaHUA, U cxeMbl cpaBHeHUs1 CC (pUCYHOK
1, 6). Ilpu 3TOM HCKITIIOYAETCSI HEOOXOAMMOCTh XPAHEHUS 0KUJAEMbBIX OTBETOB 00b-
€KTa IMarHOCTUPOBAHUS, HO BOSHUKAIOT 3a00THI MO CO3JaHUIO ATAJOHA U MOJepKa-
HUIO €r0 B UCIIPABHOM COCTOSIHUHU.

[Ipu AuarHoCTUPOBaHUU AUCKPETHBIX OOBEKTOB MCEBIOCTYyYalHBIMU TECTaMU
MOCJIETHUE TEHEPUPYIOTCS PETUCTPOM Pe ciBura ¢ oOpaTHbIMU CBSI3SIMU (PUCYHOK 1,
8), UTO CYILIECTBEHHO COKpAaIlaeT 3aTpaThl Ha amnmaparypy AJI peaju3aluy reHepa-
TOpa TECTOB, TaK KaKk HE TpeOyeTcs MmamsTh IS XpaHeHUs nocieanux. C I1enbio
CKaTHs JIMHHBIX BBIXOJIHBIX MOCJIEIOBATEIHHOCTEH (OTBETOB AUCKPETHOTO 0OBEKTa
JTUAarHOCTUPOBAHUS) TPUMEHSIIOT TaK Ha3bIBa€Mble CUTHATYpHbIC aHanuzaTopbl CA,
MPEICTABIAIONINE CO00M OOBIYHO PETUCTPHI C OOPATHBIMU CBS3SIMU WJIM CUETUUKHU
(pucynok 1, 2). I qucKpeTHBIX 0OBEKTOB MOXKHO OOBEAUHUTH (DYHKIIMU TeHepa-
TOpa MCEBOCIYYaHBIX TECTOB U CUTHATYPHOTO aHAJIM3aTopa B OAHOM peructpe Pe
- CA c nobaBneHreM B psjie CaydaeB JOMOIHUTEIBHOTO ycTpoiicTBa [V, obecneun-

BAIOIIETO YJIYYIIICHUE Ka4eCTBA FTEHEPUPYEMBIX TECTOB (PUCYHOK 1, 0).
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Pucynok 1 — Cxema cpencTB TECTOBOTO TUAarHOCTUPOBAHUS.

3aganme. Onpenennure BO3MOXHBIE Je(eKThl 000pyA0BaHUS, COCTABbTE JUATHOCTH-

YECKYIO IUarpammy.

Xon Bo3moxHbie Bosmoxuble npuuunnsl | ['mybuna | Cnocod 06- | Crocob
paboThl: | ne(eKTh neeKToB nedexTa | Hapy>KeHHsl | yCTpaHEHHs
No i/t
1. OO6mBexT He | a) OTKIIIOUEHO NTUTaHuE 1 BusyanpHo | Briarouuts
BKJTFOYAETCSI 6) Cropen mpenoxpaHu-
TEJIb 1 Bremnuit 3aMEHUTH
OCMOTp

2. ..

2. HadepTuTe MMarHOCTHYECKUE TUArpaMMbl B COOTBETCTBUU C Tabmwuiei 2 (cM. pu-

CYHOK 2).
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O0BEeKT He BKJIIOYaeTcs

Her
OTKIIOYEHO
auTanue?
Y
Ha [IpoBeputs
Bxi1rounTs ceTh HpSAOXpatHTeny
IIpenoxpa-
HUTEb UC-
IIpaBeH?
Her Her
O0BeKT
BKJIFOUHIICS?
Ha
[IpoBepUTh KOHTAKTHI
BBIKJIFOYATEIIS
Ha
Brikiroua- Her | 3amenuts
TEJIb UCIIpa- BBIKJIFOYATEb
BeH? 3aMeHUTh
T NpeAoXpaHu-
Y

IIpoBepuTh NpaBUIBHOCTH
(YHKLIMOHUPOBAHUS OOBEKTA |~

Pucynox 2- I[lpumep n1uarHoCTHUECKOM TUarpaMMbl

3. Odpopmure oTuer.
4. KoHTpOJIbHBbIE BONIPOCHI:
1) Ha3zoBuTe airoputM JAMarHOCTHPOBAHHMS, DJIEMEHTAPHBIC MPOBEPKH, KOH-
TPOJIbHBIE TOYKH.
2) KakoBo yrpaBiieHHE W KOHTPOJIb MO0 OTHOIICHHIO K CHCTEMaM JTHArHOCTHPO-
BaHUA.

3) Koraa npou3BOAUTCS MOHTaK PUOOPOB U CPEIICTB aBTOMATH3AIINN?

31



4) HazoBute Mojaenu oOBbEKTa MPH JUArHOCTUPOBAHWU W TIPHU MPOTHO3UPOBA-
HHH.

5) HazoBure 4eThIipe 00beMa MOIy4aeMOn aipUOPHON HHMOOPMALIMK O TEXHUYEC-
CKOM COCTOSIHHH OOBEKTA.

6) Hapucyiite cxemsbl peanu3anuu CpeCcTB TECTOBOTO JUArHOCTUPOBAHUSI.

IIpakTHueckasi padora Ne2
IIporpammupoBanue uHTeIekTyaabHoro pejie OMRON ZEN-10C1DR-D

Heap padotel: GopMUpOBaHHE YMEHMSI BHIIIOJIHEHUSI TPOTPaMMHUPOBAHUS UHTE-
JEKTYAJIBHOTO PEJIE.
3HaHus (AKTyaJIu3au)
— texHunueckue xapakrepuctuku ZEN-10C1DR-D;
— CHCTEMY KOMAaHJl M IPUHIIUIIBI IPOTPaMMHUPOBAHUS;
YMEHHUS:
— COCTAaBJIATH YNPABISAIOIIAE IPOTPAMMBI,

— TPOBEPATHh padOTy MPOrPAMMBIL;

DJeMEHTHI CIIEAYIOINX KOMITETEHIUH:

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO ACSITEIbHOCTD, BEIOUPATh TUIIOBBIE Me-
TOJIbI U CTIOCOOBI BBITTOJIHEHHS TPO(PECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3P (HEKTUB-
HOCTB ¥ Ka4eCTBO.

OK 3. [IpyarMaTh pemieHus B CTAaHAAPTHBIX W HECTAHAAPTHBIX CUTYalUSIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBasiTh MOUCK M HCMOJIb30BaHHE MHGOpPMAIMK, HEOOXOAUMOU
11t 5(PEKTUBHOTO BHITIOJIHEHUS MTPOQPECCHOHATIBHBIX 3a/1a4, MPOPECCHOHAITBHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OK 5. Mcnonb3oBath MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B

npodecCHoHaNbHOM e TEeTbHOCTH.
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1K 3.2. KontponupoBaTe U aHaIU3UPOBATh (HYYHKIIMOHUPOBAHHUE MapaMeTPOB
CUCTEM B IIPOLIECCE IKCILTyaTal1u.

[1K 3.3. CHuMaTh ¥ aHATU3UPOBATh MOKa3aHUs MPUOOPOB.

1. Teoperuueckoe 000CHOBaHMeE.
IIporpammuposanue pejie ZEN-10CIDR—D c¢ ucnosbn3oBanuem IIDBM
1) IIporpamMmmMupOBaH¥e HHTEIUIEKTYAITBHOTO PElie MOYXKHO Mpor3BoAuTh HAa [[I9BM
C MTOMOIIIBIO MaKeTa mporpaMMupoBanust ZenSoft B oneparmonHbix cructemax Windows
98/2000/XP. TIporpammupoBanue ¢ momoinbio ZenSoft nmpoussomutcs yepe3 COM-
nopt [I9BM ¢ momoIipo ceruanbHOro Kadels CBSI3H.

[TporpammMHuoe obecrieuenne ZenSoft uveeT ciemyromnyie BO3MOKHOCTH:

BBIOOp THUIIA UHTEIUIEKTYAJILHOTO PEie;

yCTaHOBKa mapameTpoB cBs3u pene ¢ [1K;

CO3/IaHUE U PEIAKTHPOBAHHUE IPOrPaMM;

IpOCMOTp nporpamMmsl B Bujie AuarpamMm PKC uin snekTprudeckux cxeM;

CO3JaHUE U MPOCMOTP KOMMEHTAPUEB K TPOrPAMME;

KOMITUJISILMS, 3aIIMCh B PEJIE€ U BBITPY3Ka U3 HETO MPOrpamm;
OTJaJIKa ¥ MPOBEPKa MPAaBUIBHOCTU PaOOTHI IPOrpaMMbl Ha CUMYJISITOPE.

IHoaroroBka nmporpamMmsl

JIJig TOATOTOBKM MPOTPaMM MPHU MPOBEACHUH JIAOOPATOPHBIX PabOT CIIy>KHUT IPO-
rpamma ZenTool Russian. E€ 3anmyck ocymiecTBisieTcs: 4epe3 COOTBETCTBYIONIHN SPITBIK
Ha paboyem crose wam 1o nytu «Ilyck/ITporpammer/Omron/ZenSoft/ZenTool
Russiany.

ITocre 3ammycka nporpaMMsl MOSIBISIETCS] OKHO, IPEACTABIEHHOE HA pPUCYHKE 1.

B oxHe mporpaMMbl MOKHO BBIJIEIHUTH CIEAYOIKe oonactu: 1-4 - pa3nuyHbie na-
HEJIM UHCTPYMEHTOB, 5 - padouee MoJie MporpaMMbl, UCIOJIB3yeMOE MPHU MPOTrpaMMHU-
poBaHUU pesie (mporpamma MOKET NPeACTaBIsAThCS B BUe nuarpamm PKC wnm snek-
TPUUYECKUX CXEM), 6 - OKHO, B KOTOPOM E€CTh BO3MOKHOCTb BbIOpATh CIEAYIOLIEE Aeii-
CTBHE (CO3/1aHME HOBOW MPOTpaMMBbl, 3arpy3ka MmporpaMmmbl u3 ¢aiina, 3arpyska mnpo-

rpaMMbl U3 HHTEILICKTYanbHoro pene ZEN), 7 - ctpoka cocTosiHus, B KOTOPO# 0TOO-
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pa’kaeTcsi COCTOSIHUE BBIIEIIEHHOTO 371eMeHTa. [l Toro 4yToObl co34aTh HOBYIO IPO-
rpamMmy, He00XouMo BbIOpaTh B OkHe 6 MyHKT «HoBas nporpammay. IIpu atom no-
SBUTCS OKHO HAaCTPOMKHU HapaMeTpoB (PUCYHOK 2), B KOTOPOM HEOOXOJMMO BbIOpaTh
tun pene (nmone «Tun ZEN»), ykasate Hannune Moayneil pacmmpenus (mous «Mo-
Oyab pacmup.1», «Moayns pacumup.2», «Moayie pacmup. 3»), BBECTH UMsI HOBOTO
npoekTta (nosie «Mms mpoekra»), a Takke HEoOXOJWMble KOMMeHTapuu. BbeiOpas
HY)KHBIE TIapaMeTphl, cleayeT HaxaTb KHOMKY «OK» 1 moaTBep:kneHus BbIOOpa
n «OTMeHay» -1 oTMeHBI. [lociie 3Toro By nporpaMMsl J0JKEH U3MEHUTBCS - T10-
SABWJIOCh OKHO PEIAKTUPOBAHMS MPOrpaMMbl (PUCYHOK 3), MPEACTABISIONIEE YUCTOE
noje. B mocneayroniemM MOXXHO U3MEHUTh NapaMeTphl IPOEKTa, BbIOpAaB Ha Ma-

Heau MeHio «Paits/CBorcTBaY).
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!
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7 INEIMTY mpoTaLew 2y JEN
N 1
/7
// P4
Voo o t L
Yorme ey 3 2 T T AN I A T 3 Mg S ARTNREO XN T
Taja e
w“mwgwwwravmm. 25 Kie Offtne

Pucynox 1 — Okno nporpammer Zen Tool Russian
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HCYHOK 2 — OKHO HACTPOHKH MapameTpos

Pucynok 2 — OKHO HacCTpPOMKH mapaMeTpoOB

Pucynok 3 — I'taBHOE OKHO pOrpaMMBbl

JIJ1st OTKPBITHS YK€ CYIIECTBYIOIIETO MPOEKTa HEOOXOAMMO B OKHE BHIOOpa
(pucyHOK 2) BbIOpATh MyHKT «3arpy3uTh nporpamMmy u3 ¢aiia». [losBurcs okHo

BbIOOpA MPOEKTA (PUCYHOK 4).
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J111s BbIOOpa HEOOXOIMMO BBIJENIUTH YKa3aTEJIEeM MBIIIN HY>KHBIM MPOEKT U HAXKaTh

KHOIIKY «OTKpBITB» I IIOATBCPIKACHUA WU «Ot™MeHay - A1 OTMCHBI BLI60pa.

MCHTO

Haz: pa60th ITOJICM IIPOTpaMMBI PACIIOJIOKCHBI PA3JIMYHBIC ITAHCIIM HHCTPY-

B (PUCYHOK 5).
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Pucynok 4 — OxHO BbIOOpA CYIIIECTBYIOIIETO MPOEKTA.
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Pucynok 5 — [Nanenu uactpymentoB ZenTool Russian

B taGaure 1 mpuBeneHo KpaTKoe OMMCaHue HIEMEHTOB IMaHelleld HHCTPYMEHTOB

Ta6mmma 1 — Onrcanue 3JIEMEHTOB.
Nn-
Wucrpy-
CTpy- OnucaHue MHCTpyMEHTa MCHTEL Onucanue HHCTpYMEHTA
MEHTBI
1 Co31aTh HOBBIA MPOCKT 13 CnpaBka
2 OTKpPBITH CYIIESCTBYIONIUNA MPOSKT 14 Crpenka BeIOOpa 00BEKTOB
3 CoxpaHHUTh M3MEHEHUS B IIPOEKTE 15 BcTaBHTH KOHTAKT
4 Ileuars npoekTa 16 BcTaBuTh KaTymky
5 [IpeaBapuTeNbHBINA TPOCMOTP HA IICYATh 17 BcTaBHTh TOPHU30HTAIILHYIO JIMHHIO
6 Bripesarts (¢ 3anomuHaneM) pparMeHT 18 BceraBuTh BEPTUKAIILHYIO JIMHUIO
IPOTPAMMBI
7 Komnuposats parMeHT mporpamMmMsl 19120 |U3meHenue MaciuTaba pegakTupye-
MOM IIPOrpaMMbI
8 BceraButh (hparMeHT IporpaMMBbl 21 ITokazaTk ceTKy
9 Y nanmute (parMeHT OporpaMMel 22 IToka3zaTb KOMMEHTAPHUHU K IIPO-
10 OTMEHUTE COBEPIIEHHOE JCHCTBUE 23 [Toka3zats B Buje auarpamm PKC
11 IloBTOpHUTHL OTMEHEHHOE ICHCTBHE 24 ITokazars B BUAE DIIEKTPUIECKUX
12 Haiit HeOOXOAUMBII JIEMEHT
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J5i1 Havayia mporpaMMHpPOBaHUST HEOOXOMMO MEePEBECTH Kypcop Ha pabouee
moJie, TJIe OH MPUMET B KapaHjaaiia. BeiOpaTh MECTO YCTAaHOBKH 3JI€MEHTa M HE00-
XOMMBIA 3JIEMEHT Ha pabodell maHelIn HHCTPYMEHTOB. [Ipu BBOJIe KOHTAKTa MOSBIIS-
eTcst okHO «V3MEeHUTh KOHTaKT» (PUCYHOK 6), B KOTOPOM HEOOXOJMMO BHIOpATh UMS
pere, TUI KOHTaKTa (3aMBIKAONIUN WM Pa3MBIKAIOIINIA), BBECTH €T0 HOMEpP U KOM-
meHTapuu. Jlanee HyxHO HaxaTh «OK» mns moarBepxkiaenus wim «OTMeHa» - st
OTMEHBI.

[Tpu mepexo/ie B moJie, BBIACIEHHOE 3€JIEHBIM IIBETOM MOYKHO BCTaBUTH TOJIBKO
katymiky. [Ipu e€ BcTaBke MOSIBIIACTCS OKHO «VI3MEHHTBH KaTyliky» (PUCYHOK 6 -0).
B naHHOM OKHE MO>KHO BBIOpATh UMsI peJie, BHIMOJHAEMYIO (QYHKIHIO pelie, 0003Ha-
YUTh €r0 HOMEpP W BBECTH HYXKHbIE KOMMEHTapuH. [[s MOITBEp>KIIEHHUS BBITION-
HEHHBIX JIeWcTBUN HeoOxoaumo Haxath «OK» miia noareepxkaenus win « OTMeHay -

JJIs1 OTMCHBI.
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Pucynok 6 - OxHa BbIOOpa MapaMeTpOB KOHTAKTa U KaTyILIKU

37



[Ipu ABOMHOM Ha)aTUHU JIEBOM KJIABUIIM MBIIIM B MO3UIMN YCTAHOBKU KOHTAKTa
WIA KaTyIIKA aBTOMATHYECKH TIOSIBISIETCS OKHO PEJAaKTUPOBAaHUS  KOHTAKTa
(cM. pUCYHOK 6 - a) HJIH OKHO PEIaKTUPOBAHUS KaTYIIKH (CM. PUCYHOK 6 -0).

[Tpu penakTHpOBaHUU MPOTPAMMBI MOYKHO TIPOU3BOUTH CIICIYIONTUE OTICPAITHHN:
a)  MOXKHO BBIIEIATH HEOOXOMMMBIE 00JIACTH TPOTPAMMBI U TIPOU3BOUTH C HUMHU
JercTBUs (Yepe3 KOHTEKCTHOE MEHIO, MOSBIISIIONIEHCS MTPU HaXKaTUU npaBoi
KHOTIKH MBIIITH WU Yepe3 TaHellb MHCTPYMEHTOB), IPECTaBICHHbBIE B TabmuIe 1.
0) mpu nepeMenieHN 00bEeKTa C HAXKATOM JIEBOM KIIABUIIICH MBIIIU IPOUCXOIUT €T0
nepeMerieHre (He KOMMPOBaHUE) Ha HOBOE MECTO;
B)  €CTh BO3MOXXKHOCTh OTMEHSITH IIPEIBIIYIINE TCHCTBUSI.

[Tpy HEOOXOAMMOCTH MOXKHO M3MEHUTH JIFOObIE MapaMeTphl paHee yCTaHOBJICH-
HBIX DJIEMEHTOB IMPOTPaMMBbI, Ha’KaB Ha HETO JIBa pa3a JICBOW KHOIKOM MBITIIH.
Brigenenue yacti mporpamMmbl MIPOU3BOIUTCS KyPCOPOM MBIIIIH MPH HAXKATOM KJIABUILIE
«SHIFT». Kypcopom He00XOIMMO BBIICIUTh HAYAIbHYIO M KOHEYHYIO TOYKU He-
00X0anMOit 001aCTH.

Jlyia ynaneHusi Kakoro-im0o 3JieMeHTa HEOOXOIMMO BBIJICIUTD €TI0, Ha)KaB Ha HETrO
OJIUH pa3 JICBOM KHOMKOW MBIIIH U HaXKaTh KiaBuiny «Deletey. Jlns ynaneHus: ctpoku
MPOTPaMMBI [IEJTUKOM HYXXHO YBECTH KypCOp 10 Mpejieia BJIEBO U HaXKaTh KIaBUIITY
«Deletey.

Jlis coxpaHeHUs pOeKTa CayKaT MyHKTH «CoxpaHuTh» u «COXpaHUTh KaK...» B

MeH «Danm.

IIpumep nporpammel, pazpadorannoii Ha [ID9BM B ZenSoft
Bremnui Bua nporpamMmel IpUBEIEH Ha pUcCyHKe 7. TaMm ke puBeAeHbI nlapa-
METPBI €€ AIEMEHTOB (BXOJIOB, BBIX0/1a, IPOMEXKYTOUHOU MTEPEMEHHOM, TaliMepa U

CUETYUKOB).
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Pucynok 7 — IIporpamma u napaMeTpsl €€ JIEMEHTOB

[Tocrne 3aBepieHUs] COCTABIIEHUS POTPAMMBI €€ HEOOXOAMMO MPOBEPUTH (OTKOM-

nmmpoBarts). st atoro B 3akianke «ZENy Heo6xomaumo BeiOpaTh MyHKT «lIpoBepka

IIporpaMmaD,». ITocne IMIPOBCPKU OOJDKHO ITOABUTBCA OKHO, IIPCACTABJICHHOC HA PHU-

cyHke 8). Ecnu B mporpaMmMe CyIiecTBYOT Kakue-JIu00 OMUOKHU, TO MOSIBUTCS OKHO

(pI/ICYHOK 9), B KOTOPOM IICPCUYHCIICHBI BCC OIITNOKH C YKa3aHUCM PACITIOJIOKCHUA 00b-

eKkTa (CTpoka u cToJidern).

Prcynok 8 — OKHO ITPOBEPKH NPOrpamMmbl

39



4 No contact or o is connected, or & connection line s disconnectsd.
A\ No contact or colt is connected, or a connection line is disconnected.
“J A\ No contact or coll is connected, or a connection line Is disconnected

Pucynok 9- OxHO BbIBOJIa pe3yyibTaTa MPOBEPKU MPOTPAMMEI.

IIpoBepka NpaBWIBHOCTH NMPOTPAMMBI € IOMOIIBIO CHMYJISITOPA

JJ1 IpoBEpKY MPABWIILHOCTH PAOOTHI MPOTPamMMbl B MIPOTPAMMHOM OOECTICUECHUH
ZenSoft ecTh BCTPOCHHBIN CUMYJIIATOP peJie.

J71st paboThI ¢ CUMYJISITOPOM PEJie CYIIECTBYET CIeIMaibHas aHeIb HHCTPYMEH-
TOB, PacCTOJIOKEHHAsT HaJl pabouynM OKHOM mporpammsel (pucyHok 10). B taGmnwmie

ZHPHBCJICHO KpaTKO€ OIMMMCAaHUEC 3JICMCHTOB )IaHHOI\/’I MaHCJIN NHCTPYMCHTOB.

i

Pucynok 10 - ITanens HHCTPYMEHTOB U1 pA0OTHI C CUMYJIISITOPOM

Tabmura 2

Wu-
crpy- | Omnmcanue UHCTpyMEHTa
MEHTBI

Wuctpy-| Omnumcanue HHCTpYMEHTA
MEHTBI

1 [1yck BBINOJIHEHNUST TPOTrPaAMMBI 4 [Toka3zarp JHCT TEKyIIMX 3HAYEHUU
IPOrPaMMBbI

2 (OcCTaHOB BBITIOJIHEHHS [IPO- 5 IToka3are yacel

3 ITokazath nzo0paxenne 2EN 6 I[Tyck/ocTaHOB cMyIsITOpa
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[Ipu HaXkaTuu HA KHOMKY 6 (MPU 3TOM OHA OCTAETCS HAXKATOM) TOJDKHO TOSBUTHCS
auanoroBoe OkHO (pucyHok 11- a), B kKoTopoM HeoOxomumo BbiOpath OK s
npoAoskeHus. Jlanee MOMKHO MOSBUTHCS M300pakeHHE MHTEIUIEKTYaIbHOTO Pefie U
MporpaMma NepeusIéT B pexuM cUMyJsiiuu (pucyHok 12). Jlyis 3amycka mporpamMmMsl
HeoOxoauMo Haxath KHOMIKY 1 «Ilyck» (cm. pucynok 10). [Ipu mpaBUILHOM BBITION-
HEHUU BCEX orepaluii panee HaOpaHHas IporpaMmMma J0JKHA BBITIOMHATHCS (O BBITION-

HCHUHN NIPpOTrpaMMbl CBHACTCIBCTBYCT 3eI€Has IIOACBCTKA BKJIFOUEHHBIX KOHTAKTOB U

KATyIEK).

Pucynok 11- OkHa mycka 1 OCTaHOBKH CUMYJISITOPA

[Ipyu HE0OXOAMMOCTH OCTAHOBKHU BBIMIOJIHEHUS MPOTPAMMbl HY)KHO Ha)kKaTh KHOII-
Ky 2 «Ctom». BeimoiaHeHue mporpaMmbl JAOHKHO TpeKpaTuThes. s BbIxoma w3
peXuMa CUMYJISILIMM HEOOXOUMO OTXaTh KHONKY 6. IIpu 3TOM mosBUTCS €€ 0JHO

JMAIOTOBOE OKHO (prCyHOK 11 -0).
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Pucynox 12 - Buemnuii Bug cumynstopa ZEN

HoakaovyeHnne u 3anMch NPOrpaMm

Ilepen BKIFOUCHHEM HEOOXOJMMO OOCCIICUHMTH CBS3h MHTCIUICKTYAIBHOT'O pelie
C TEepPCOHAJBHBIM KOMITBIOTEPOM depe3 mnocienoBarenbHbii mopt (COM-moprt)
[I5BM ¢ noMomib0 COeANHUTENBHOTO Kades.

ITepen mpouenypoit cBszu IIK ¢ pene HeoOX0aAMMO HACTPOUTH TapameTphl
cBsizu. Jlns aToro B 3akianke «®ailiy Ha MaHeId MEHI0O HEOOXOAMMO BBIOpATh
MYHKT «YCTaHOBKU CBSI3U», MPU ATOM MOSABUTCS OKHO «CBEAEHHUS O MECTOHAXOXK-
neaum» (pucyHok 13). 3mech HeoOXxoauMo HaxaTh «OT™MeHa». [ToTom moaTBep-
IUTH cBoe neucTBue, HaxkaB «OKy. Ilocie 3Toro JOKHO MOSBUTHCA OKHO «YcCTa-
HOBKa CBs3u» (pucyHoK 14), B KoTopoMm HeoOxoaumo BbIOpaTh ums mopta (COMI
unmu COM2). Jlns nmoaTBepkaeHUss HY>kHO HaxaTb «OK», a 11 OTMEHBI CBOUX
IerucTBUU - «OTMEHaY.

Jisi  TMOAKIIOUeHWST K HWHTEJUICKTyalbHOMY peje HEOO0XOIUMO HaXaTh

KHOTKY  j («Go Onliney).

[Ipu 3TOM MosiBiAsieTCAS OKHO (PUCYHOK 15), BKOTOPOM IpEaJiaraeTcs CBSI3aThCs

¢ pene. HaxaB «OK», Mbl IepexouM B pexkuM cBsizH ¢ pese. [Ipu atom ¢oH mpo-
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rpaMMbl MEHSETCS Ha CEPbIi, U aKTUBU3UPYIOTCS MAHEIU MHCTPYMEHTOB. ABTO-

MAaTHUYECKH aKTUBU3UPYETCS HOBAsI IAHEJb HHCTPYMEHTOB (PUCYHOK 16).
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PHcyHOK 13 — OKHO CBeleHHT 0 MECTOHAXOAKICHUH

“Mosem Ycranosen nopta

MacTOMaKOwASHE Coaguanns ¢ anl
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Pucyhok 14 - OkHO yCTAHOBOK CBA3M
X
A < CN e 2
[ ] omes |

Pucynok 15 — Okno cBsi3u

Pucyunok 16 — [lanenu uHCTpYMeHTOB 15 paboThl ¢ pesie
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B tabnune 3 npuBeneHo onucanue GyHKIMN KHOTIOK MaHEJId HHCTPYMEHTOB.

Tabmura 3 — OyHKIMY KHOMOK.

Nn- Vnctpy-
CTpy- Ornrcanyie HHCTPYMEHTA MOHTLL OrnucaHe HHCTPYMEHTA
MEHTEI
1 Y CcTaHOBUTE CBS3b C pelie 5 Cpasuurts ¢ ZEN
2 IlepexmodeHne peKUMOB PaOOTHI pe- 6 Y CTaHOBUTH 3alTUTY
3 3arpy3uts B ZEN I CHATD 3aIIUTY
4 Cuuratb u3 ZEN

Jljis 3anucu mporpamMMbl U yCTaHOBOK B pesie HEOOXOAMMO HakaTh KHONKY 3
«Ilepenaua B ZEN». IIpu 3TOM MOSIBUTCSI OKHO, B KOTOPOM OYZIET IPEAJIOAKEHO OTIpa-
BUTH Mporpammy ¢ yctanoBkamu B pene ZEN (cm. pucynok 17 -a). [lnsg Havana ot-
IIPAaBKU JTAaHHBIX HE0OXoaumo HaxaTh KHONKY «OK». Ilocne 3Toro mosiBUTCST OKHO,

MOKAa3bIBAIOIIEE CTEIICHB 3arpy3KH MPOEKTa B pete (pucyHok 17-0).

Pucynok 17 -Oxna npouecca 3anucu nporpaMmmsl B pene ZEN

B cnydae ycTaHOBKM HENMPaBWIBHBIX NapaMETPOB CBA3M WIM IapaMeTpOB
[I19BM wu pene unm HENPaBWIBHBIX JEUCTBHUI TOJIL30BATENS CBA3hL C pelie HEe Oyner

YCTaHOBJICHA U MOSIBUTCSI OKHO OIIMOKHU (PUCYHOK 18).

Pucynok 18 - OkHo c6os coenunenus ¢ pene ZEN
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JdonmosHuTenbHble QyHKIMA

C nomomipto TTO ZEN Tool Russian ects BO3MOXHOCTD MPOU3BOAHUTH YCTAHOBKY
CUCTEMHBIX HacTpoeK MHTesiekTyasibHoro peie ZEN. Jlnsg 3Toro Ha maHenum MeHO
HeoOxoauMo BeIOpaTh «ZEN/ YcranoBuTh 3ammTy/Y cTaHoBKW». [Ipy 3TOM JOKHO
MOSIBUTHCS] OKHO «Y CTAHOBKW» (pUCYHOK 19), T/ie ecTh BO3MOXKHOCTH BBIOOpa MEpexo-
Jla Ha JIETHEe BpeMsl, si3blka cooOIeHui, ypoBHs kouTpacta KKU - skpana pene, Bpe-
MEHU BKJIIOYCHHS IIOJCBETKH, BPEMEHHU 3aJCpXKKHA Tepeaavyd MaHHBIX, a TaKKe

HAaCTPOUKHU BXOJTHOTO (UIIBTpA.
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TIRtHen spas [+ - Conoamod womime. |07 *] enur  100Me  15we o _]
N PR e ol
P cootgunmi | rwic i = MO, pacmep # Y l 40 st 100me 1580
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Pucynok 19 - OxHO «Y CTaHOBKW» JJIsl HACTPOMKHU MapaMeETPOB

pabotsl pene ZEN

Taxxe ¢ momorsio AaHHoro I1O ecTh BO3MOKHOCTh HACTPOMKHU BpeMeHH. JJIst 3TOro
Ha TaHenu MeHI HeoOxoauMo BbiOpath «ZEN/YcranoButh 3ammry/Hactpoiika
BpeMeHW». [Ipu 3TOM TOJKHO MOSIBUTHCS OKHO HACTPOMKH BpemeHH (pucyHok 20), B

KOTOPOM YCTAaHABJIMBACTCA BPEMS U IaTa BHYTPCHHHUX 9aCOB PCJIC.
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Pucynok 20 — OkHO HACTPOMKHN BHYTPEHHETO peJie BPEMEHHU

K pononHuTenbHBIM (PYHKIMSAM CTOUT OTHECTHM YCTAaHOBKY maposisd. Jlis
ATOr0 HA MAHETU MEHIO0 HYXHO BbIOpaTh «ZEN/YcraHoBuThH 3amuTy/Y CTAHOBUTH
naposib». Ilpu 3TOM HOSIBUTCS OKHO «YCT. mapoib» (pucyHok 21), B KOTOpoM
HE00X0JAMMO BBECTH IMAPOJIb (IIPH 3TOM HEOOXOAMMO PACKJIAAKy KIaBHATyphl Iepe-
KJIIOYUTh HA aHTJMICKYI0) M HIDKE MOATBEpIUTh ero. [lotom HeoOXoaumo Haxartb
«OK» st moaTBEepKAEHUA CBOUX ACUCTBUN Miau «OTMEHa» - JUIsl OTKa3a OT HHX.

Takke ecTb BO3MOKHOCTh YJIAJIMTh CTAPBIN MAPOJIb.

Holwd Nap- i ,r=> oK I
QAT SN # NAD-NA }"" o Oty |
Crpaea ]

Pucynok 21 - OKHO ycTaHOBKM MapoJist

JI1st 31U Thl IPOTPaMMBbI OT YHUUTOXKEHHUS CYIIECTBYET (QYHKIIMS YCTaHOB-

KH 3amuThl. J{1st aToro Heooxomaumo BeIOpath «ZEN/3ammra/Y ctanoButhy. Jlanee

MOSIBUTCSI OKHO, B KOTOPOM HY>KHO OYJ€T YCTAaHOBUTH MapoJib. [[Jisl CHATHS 3alTUTHI

HeoOxoauMo BbIOpaTh «ZEN/3ammTa / CHTB 3a1UTY», MOCIE 3TOTO0 BBECTH AP0,
W 3a1mTa OyJIeT CHsTA.

Taxke ¢ momotibio gaHHoro IO ecTh BO3MOXHOCTh OYMCTKH MaMATH pelle.

s sToro HeoOxoaumo BeIOpaTh «ZEN/ Ouuctuth Bcto mamsate ZENy. Ilocie

ATOTO TMOSBHUTCS JUAJIOTOBOEC OKHO JJIA TMOATBEpKIeHUs AeucTBus. HeoOxomumo
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HaxaTtb «OK» - ns noareepxkaeHus i «OTMeHa» - ISl OTMEHBI OUYMCTKH MaMsi-
TH.

Taxoke B kauecTBE AOMOJTHUTEIBHON PYHKIIUU CTOUT OTMETUTH BO3MOKHOCTD
BBIBO/Ia CO3JJaHHBIX MPOrpaMM Ha redarh. Jjisi 3Toro He0OX0AMMO HaXKaTh
KHOTKY ' # «Print» WM Ha TTaHe U MeHI0 BhIOpath «Daitnn/Iledatsy. [locie aToro
JOJIPKHO TOSIBUTHCA OKHO HACTPOMKHU II€YaTH IIPUHTEPA, B KOTOPOM IOJIb30BATEIb

caM BBIOMpPAET YCTaHOBKU IIPUHTEPA.

2.I1puGopsl u 060pyI0BaHME.
Jlabopatopnsiii creny CAY-Makc.
1) Monynb unTemekryamsHoro peie ZEN.

2) ChbeMHBIC ITaHEeIIU C I/1306pa)KeHI/IHMI/I CXCM aBTOMATU3HUPOBAHHBIX 00BEKTOB.

3aganue.
1)CocraButh anroput™ pabOThl 00BEKTA.
2)3anporpammupoBaTh peie ZEN Ha 3amaHHy0 MOCIEA0BaTEIbHOCTD JCH-
CTBHUI.
3)[IpoBepuTh MPaBUIILHOCTH PAOOTHI MPOTPAMMBI Ha CUMYJISITOPE.

BapuanTsl 3a1anuii peacTaBieHbl B TabuIe 4.

TaOmuma 4
Howmep Opurast 1 us 2ub6 3u’7 4ul
YsieH Opurajisl 112 3 1 |2 3 1 |2 3 1 (2 3
Bapuant o6bexTa 1 ]2 3 4 |5 6 7|8 1 2|5 8

Onucanne 0OBEKTOB B MPHUIIOKEHUH b.

3. Ilopsiiok BbINOJTHEHHUS PAOOTHI.
JluneBast maHenb MOAYJS UHTEIeKTyanbHoro peine ZEN npencraBieHa

Ha PUCYHKE 22
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Pucynok 22 — JIunieBas maHennb MOyl HHTEIUIEKTYanbHOTO peie ZEN.

Cxema snekTpruyeckas NpuHIUIMaabpHas Moyt IP mpuBeneHa B pUIIOKEHNUH 3.
Uccnenyemoe perne 2 3akperuieHO Ha JIMIEBOW maHenu moayis. Ceertoaunos 1
MHJUIUAPYIOT HAJIMYKUE BXOJHBIX CUTHAJIOB pejie, MOCTYMAIMUX OT TPEX KHOIMOK 8 U
TpEX TymMOJIepoB 9 y37a BXOAHBIX CUTHAIOB. KOoHTakTHBIE THE3MA 3 MOAKIIOYAOTCS K
BbIxomam pene. [lutanne xk mMomaynro moaBoautTcs uepes3 pazbeéM 4. Uepe3 pazbeém S
o0ecreynBaeTcsl CBSI3b pesie ¢ MEePCOHATBHBIM KOMITBIOTEPOM TIPU MPOTrpaMMHUpPOBa-
HUU. Y31 MaTpuIlbl CBETOAUOAO0B 6 MpeaHazHayeH JUIsl MHIUKAIMKA PabOThl IPOrpaM-
MBI HUCCIIEyeMOro pese. Y3en 7 mpeacTaBiisieT coO0M MaTpHIly KOHTAKTHBIX THE3,
CBSI3aHHBIX C COOTBETCTBYIOIIUMU CBETOANOIaMH MATPUIIBI 6.
[Tpu BeIMOSMHEHUH JTAOOPATOPHOM PabOTHI JIsl KAXKJA0T0 BapyaHTa 3a7a4ll UMEETCSI
CBOsI ChEéMHas maHenb. [laHenp mpeacraBisieT coO0i JTUCT, Ha KOTOPOM HM300pakeHa
CXeMa aBTOMATHU3UPYEMOTO OOBEKTa U UMEIOTCS OKHA HAMPOTHUB CBETOJMOJIOB MATPH-
16l 6. Ha maHenu HaHECEHBI MO3UIIMOHHBIE 0003HAYEHUS UCTIOIb3YEMBIX B JAHHOM Ba-
pHUAHTE 3a/1a4¥ CBETOJIMOAOB, @ HAIIPOTHUB UCIOIb3YEMBIX B JAHHOM BapUAHTE KHOIOK
1 TyMOJIEpOB — HAJNMUCH O (DYHKIIMOHATHLHOM Ha3HAYEHUU ITUX DJIEMEHTOB. BHer-

HUW BUJ MIAHEJEN IPEACTABIIEH TP ONTMCAHUH BapUAHTOB 3a/1a4.
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Uccnenyemoe pene Al nmonyuyaer nutanue 24 B mOCTOSIHHOTO TOKa 4epe3 pa3beéM

X2.

1)
2)

3)

4)
5)

6)

7)
8)

Pa3paboTaiiTe aJirOpuT™ pelieHus.

Omnpenenurech ¢ aapecaeil BXOAHBIX M BBIXOJHBIX TIEPEMEHHBIX B COOT-
BETCTBUU C 0003HAYCHUSMHU HCIOIB3YEMBIX CBETOIMOIOB U BXOJIHBIX CHI-
HAJIOB U3 COOTBETCTBYIONICH MaHEeIn 00bEKTA.

Omnpenenureck ¢ aapecanueil BBOAUMBIX MPOMEKYTOYHBIX TIEPEMEHHBIX U C
ajipecaleil 1 napaMeTpamMu MCIOJIb3yeMbIX TAHMEPOB U CUETUHKOB.
Cocrabte nporpammy s peie ZEN.

YcraHoBUTE Ha MaTpPUIly CBETOJMO/IOB MaHENb C U300paKEHUEM aBTOMATHU-
3UpyeMOro 00beKTa (4epe3 OTBEPCTHS B MMAHENN BUAHBI TOJIBKO HCIIONb3Ye-
MbI€ CBETOJMOJIbI U TOJANKUCAHO, KAKUE UCIOJIB3YIOTCS KHONKU U TyMOIie-
pBI).

BBenure moAroTOBIEHHYIO JOMa MpOrpaMMy B pelie ¢ HCTHOJIb30BAaHUEM
nporpaMMHOro obecrieueHus Zen Soft wim ¢ kiaBuatypsl He HaHeau (T0
BBIOOPY CTYIECHTA).

OcymiecTBUTE MPOBEPKY padOTHI TPOTpaMMBbl HA CUMYJISITOPE.

3anmycTuTe mporpaMmy B paboTy U yOeIUTECh, UTO OHA pabOTaeT MpaBUIb-
HO. [Ipy Hammunm ommbOK B paboTe YCTPAHUTE WX M MPOJACMOHCTPUPYHTE

ee paboTy mpernoaaBarTelto.

4.0¢opmure oTyer.

5. KoHTpoJibHbIE BONPOCHI:

1) KakoBo otimuue Bxo10B 10...13 ot BxomoB 14 u 15?

2) CKOJIbKO TaltMEpOB MOYKHO Peai30BaTh B UCCIEAYEMOM perie?

3) Uto 03HAUYaeT TEPMHUH «pabOUre OUTHD»?

4) Kakue pe>kMMbl MOXKET peajin30BaTh Taiimep?

5) Kakyro MakCHMaJbHYIO 3aI€P/KKY BpPEMEHH MOYKHO BBITIOJHHUTD Ha Taiimepe?

6) Uro obecreunBaeT napaMerp A MPHU €ro YCTAHOBKE SIpU MPOTPAMMHUPOBAHUU

TaiMEPOB M CUETUUKOB?
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7) CKOJIbKO CYETYNKOB MOYKHO peajn30BaTh B HCCICTYEMOM pelre?

8) Kakyro MakCHMMaJIbHYIO YCTaBKY MOYKHO 33]1aTh CYCTUMKY?

9) Kakoe MakCHMallbHOE YHCIIO TOCIICAOBATEIHPHO BKIFOYEHHBIX KOHTAKTOB MO-
’)keT ObITh B 1ieru PKC?

10) B uem omimume nporpammupoBanus B Bujae PKC u B BUIE 3JIEKTPUUCCKUX

cxem?

IMPAKTHYECKAS PABOTA Ne3
[Moak/I0ueHne JaTYUKOB TEXHOJOTHYeCKO HHpopMauuu u

AHAJIHU3 UX TCXHUYCCKHUX XAPAKTCPHUCTHK.

Lean padoThi: GopMUpOBaHHE YMEHUN COCTABJICHUS CXEMBbI JIEKTPUUECKOU
COCIMHECHUM.
YMEHHUS:
—  BBINOJIHATH 3CKU3 MOHTAXXHOW CXEMbI PACTIOJNIOKEHUS JJIEMEHTOB;
—  OIPEIEeIISITh HA3HAUYCHUE JIEMEHTOB
3HAHUA (AKTyaJIM3anus)
— Ha3HaA4YCHHE JATYUKOB,

— TCXHHUYCCKHC XapaKTCPHUCTUKU.

Teopernuecknii MmaTepuaJ:

B pexxume TOpuEBOToO BBIKJIIOYATENs IJIABHBIM M3MEHEHHEM MoyiokeHus BO
MPOM3BECTH BKJIIOYCHHE U OTKIIOYCHHE JaT4YWKa (KOHTPOJIUPYETCS MO COCTOSHHUIO
ceeroauona). Ilpu Hamuuus ocmuorpada 3apuUKCUpOBaTH MEPEXOAHBIN IMPOLIECC
BKJIFOUEHUS U OTKJIIOYeHMsI AaTyuka. [Ipons3BecTH BKIIIOUEHUE U OTKIIOUEHUE TaTYH-
Ka 3aJJaHHOE YUCJIo pa3 (ee MeHee 5), Pukcupys 1o MUKpOMETpy mosioxkenue BD.

JIis MCKITIOUeHUs BIUSHUS JIOPTOB B IMepenaye CielyeT Mociae OTKIIOUEHUs
naatuuka emeé yaanutb BD oT Hero, yToOBI B HaUajae 04epeTHOTO UK SKCIIEPUMEH-
Ta MPOXOJANUTH MOJIOKEHNE OTKIIFOUEHUS B HAMPABICHUH JBUKCHHS K BBIKITFOUATEIIO.

[To pesynpTaTaM U3MEpPEHMI BBIYUCISCTCS CpeaHee apupMeTHYecKoe 3Have-
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HUE Pe3yJIbTaTOB HaOMI0AeHUH 10 hopmyiie

Ll

lep = ——

rae li- pesyabrar 1-ro HaOIrOACHUS; N- YUCIIO HAOIIOICHHIA.

Omnpenensitorest cornmacHo 'OCT 8.009-72 cpenHee 3HaYeHUs MOTPEIIHOCTH

IIpU U3MEPEHUsX 1 CO CTOPOHBI MEHBIIUX (OOJBIINX) 3HAUCHU:

_ r=| Am _ Zjnz[(lcp - lim)

A
m n n
ZEL[A z:?—I(lb - lczo)
Abz =
n n

rae lim (1b) - M3MEpeHHbIC 3HAYCHUS MPU U3MEHEHHH | CO CTOPOHBI MEHBIITUX
(6omBpIINX) 3HAYCHUH;
N - 9UCJIO OIBITOB MPH onpeaeiacHun Ay (Ap).

Cucremarnueckas coCTaBJrOomass ACHCT IMOTrpCIIHOCTHU OIIPCACILACTCA (l)OpMy-

A, t A,

cucm™— 2

Cpennee KBaapaTUYECKOE OTKIOHEHUE CIYyYallHOW COCTABJISIONIEH MOTPEITHO-

CTH ompeiensieTcs: popMyson

YA =B+ (A -As)
4=l [ ]
2n~1

o=

['ucrepesuc matuuka (auddepeniman xona) J, To ecThb pacCcTOSHUE MEXKITY
TOYKaMH BKJIFOUCHHS M OTKIIFOUEHUS JaTYMKa, IO pe3yJbTaTaM dKCIIEpUMEHTa oIpe-
JIEJSIeTCsl KaK pa3sHOCTh MEXIAY MaKCHUMAaJIbHBIM B CEPUU OMBITOB 3HAYEHUEM TIOJIO-
xeHust b npu oTkimoueHnn BRIKITIOYATENs 1o, MUHUMAIBHBIN 3HAYEHUEM TOJI0MKe-
Hust BO nipy BKIIFOYEHUM AaTYUKA | .

[Moaxmrouast k THE3MAM JA0X0/a JATYHKA ITUGPOBOM HHIUKATOP MOMYIS MYJIhb-
TOBOTr0 000pynOBaHUs, 3apUKCUPOBATH 3HAUCHUE HAMNPSHKEHUS HA BBIXOJIE JaTUMKa

ITpH €ro OTKJIIOYCHHOM U BKJIFOUEHHOM COCTOSIHUSIX.
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Jns uccnenoBaHusl JaT4MKa B IYTEBOM PEXKUME HEOOXOJUMO PACCTOSIHUE
MEXAY TOPIOM JaTyuka U BD nmpu BKIIOUEHHOM COCTOSIHUM pa30oUTh HA 3 IPUMEPHO
PaBHBIX YaCTH, KOTOPHIM OYyAYT COOTBETCTBOBATH MoJioxkeHust BO Iy, 1,1s.

[Ipy moBopoTE pyUYKH MUKPOMETpPA MPOUCXOAAT MoBopoT "yca" BD, BbI3bIBa-
IOIMI BKIIIOUECHUE/OTKIIIOUeHHE AaTduka. s kaxmoro u3 Tpé€x nojoxxkenui li...13 n
pa3 (3HaueHHUE 3aJaeTCA TMPENOoJaBaTesieM) MPOU3BECTH BKJIIOYEHUE U OTKIIIOUYEHUE
naturka. [locne BkItOUeHUs JaTyvka M (UKCAIMU MOKa3aHUN MUKpOMETpa Bpallle-
HHUE MHUKPOMETpPA OCYIIECTBIISETCS B MPOTUBOIOJIOKHYIO CTOPOHY (B CTOPOHY OT-
KItoueHus naruyuka). [locie dukcanuu nokazaHuii MUKPOMETpa MPU OTKIIOUYEHUU
JaTYMKA JUTsl UCKITIOUCHUS BIMSHUS TIO(TOB ClenyeT elié YIaIuTh «yc» OT JaTuuKa,
YTOOBI B HavaJie OYEPETHOIO LMKJIA IKCIIEPUMEHTa MPOXOIUTh MOJO0KEHUE OTKIIIO-
YEHUS B HAIIPABJICHUHU JIBM>KEHUS K BKIIFOUEHUIO.

[To pe3ynpTaram SKCHEPUMEHTOB Ui KaKJIOro M3 MoJjioxkeHui [...13 Heobxo-

JTUMO:
° ONPENETUTh CPEAHEE KBANPATUUECKOE OTKIIOHEHUE C;
° TUCTEPE3UC NaTUHKA;
° 3HAYECHUE BBIXOJHOTO HAMPSHKEHUS MPU OTKIOYEHHOM M BKJIOYEHHOM

COCTOSIHUSIX JaTUMKa;

o OLICHHUTh, KAK U3MEHSIOTCSI 3HAUCHUS C U TUCTEPE3NUC C U3MEHEHHUEM pac-
CTOSIHUS MEXKIY TOPIIOM Jartunka u BO.

[Ipu uccnegoranuu BK UIIII ¢ aHaOroBBIM BBIXOJOM HEOOXOAMMO BBIMOJI-
HUTH CJIEAYIOLIEE:

B pexume TOpieBOro BBIKIIOUATENS CHATh U MOCTPOUTH (3aaHHOE TMpernoja-
BaTeJIEM YHCIIO pa3) Ha OJHOM rpaduKe 3aBUCMMOCTH BBIXOJHOTO HAIPSKEHUS JaT-
YuKa OT PACCTOSIHUS MEXIy TopuoM aatyuka Kk BJ, [lo gaHHBIM 3KCIEpUMEHT pac-
CUMTATh U TMOCTPOUTh HOMUHAJIBHYIO CTATUYECKYIO XapaKTEPUCTUKY AaTyuKa. Bbi-
XOJIHO€ HAMpPSHKEHUE MPU KaKI0M MOoJIoKeHHH BD paccunThiBaeTcsi Kak cpeHee U3
BCEX PE3yJIbTaTOB U3MEPEHUI MTPU JaHHOM ToJ0keHnn B,

PaccuutaTte HamOosbllee 3HAYEHHE CYMMapHOM mMoOrpemHoctd A Kak

HauOoJIbIIee 10 a0COTIOTHOM BEJIMYUHE U3 OKCIICPUMCHTAJIbHO IMOJIYUYCHHBIX 3HA4C-
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HUH Ap U Ap. 3mech An  (Ap) — I-asg peaym3anus MOTPENTHOCTH TPU M3MCHEHHUU
BXOJIHOTO CUTHAJIa CO CTOPOHBI MEHbIIUX (OOJIBIINX) 3HAYEHUN [0 3HAUCHUS 3a/laH-
HOTO.

B myTeBoM pexxume paOOThl JaTYMKa Uil 33JJaHHBIX PACCTOSHUM MEXIy TOp-
IOM JIaT4yuka 1 BD HeoOXoaumo:

- CHATh W TIOCTPOUTh HA OJHOM TpaduKe 3aJaHHOE TMperoaaBaTeieM 3a-

BUCHMOCTHU BXOJHOTO HAIPSKEHUS TATYMKU OT yria nmoBopora BD mnsa uznan-

HBIX PaCCTOSIHMM MEXly TOPLOM JaTtunka u BO;

paccuuTaTh U MOCTPOUTh HOMUHAJIbHBIE CTATUYECKUE XAPAKTEPUCTUKH IS 3a-

JTAHHBIX PACCTOSTHUM MEXTy TOPIIOM JlaTyrka u BO;

paccuMTaTh HAMOOJBINEE 3HAUYCHWE CYMMApPHOW MOTPEITHOCTH IS KaXKIOoH

CTaTUYECKOUN XapaKTEePUCTHKU;

OIICHUTHh M3MEHEHHE TUCTEpE3nca JaTUNKa C M3MCHEHHEM PAaCCTOSHHS MEXITY

TOPLIOM JaTtunka u BO.

[Ipu uccnenoBanuu ontudeckoro aatuuka BO B nmabGoparopuu HEOOXOIUMO BBI-
MOJHUTH CIEAYIOIIee:

OTtpaxkarens ¢ 6enoit Oymaroi MocTaBUTh B KCXOAHOE TMOJIOKEHHUE, B KOTOPOM
ONTHYCCKUI JaTYMK OTKItoueH. [IpuOmmwkas oTpaxaTenb K HaT4UKy, TOOUTHCS €ro
BKJIFOUCHMS. 3a()UKCUPOBATh PACCTOSTHHE MEXKIY OTpa)KaTejIeM M TOPIIOM JaTdhKa.
VY nansist orpaxaTenb OT JaT4hKa, JOOUThCS €ro BhIKIIoueHus. Takke 3auKCUpOBATh
paccTostHUE MEXIy HUMU. BEepHYTh OTpakaTesb B UCXOHOE TOJIOKEHUE U N pa3 (He
MeHee 5) TOBTOPUTH dKCHEPUMEHT. J{JIs1 UCKITFOUEHUS BIUSHUS JIFOPTOB HEOOXOAMMO
oTpakaTeslb MEepPeMeNIaTh B UCXOAHOE TMOJI0KEHHUE, YTOOBI MOJIOKEHUE OTKIIOUCHUS
JaTYMKA MPOXOIUTH B HAMPABIICHUN ABWKCHUS OTpaXkaTellsd K AaTduK). OnpenaennuThb
CpelHee KBaJIpaTUYECKOE OTKIOHEHHUE C, TUCTEPE3UC M 3HAYCHUSI BHIXOTHOTO Hampsi-
KEHUS TaTYUKa TPH OTKIIFOYEHHOM M BKJIIFOUEHHOM COCTOSIHUSX JaTtyuka. Mcciemye-
MbIC €MKOCTHOM W WHAYKTHUBHBIN JTaTYUKH MOTYT HCITOB30BATHCS B IBYX PEKUMAX:

1. KonTposb npoxoxaenuss BO MuMmo narumka;

2. KOHTpoJIb M3MEHEHUS pacCTOSTHUS MEKTy BO 1 TopiioM gaTumka.

VY CII0BHO BBEAEM ISl pa3/ICJICHUS] 3TUK JIBYX PEKUMOB BO3JICUCTBUM COOTBET-

53



CTBEHHO TEPMHH «IIYTEBOU PEKUM» U «PEKUM KOHEYHOTO BBIKIIIOUATENS («TOpIle-
BOH PEXKUM»).

JIns ucciienoBaHus 1aTYMKA B IIYTEBOM PEXKUME, OH YCTAHABIIMBACTCS B BEPX-
HEE MOHTA)XKHOE OTBEPCTHE CTOMKH JATYMKOB, IIpu 3TOM mccinenyercsi BO3AEHCTBHE
Ha JaT4uK «yca» BD, TO ecTb HCHOJIB3YETCA MOBOPOT BO3JICUCTBYIOLIETO 3JIEMEHTA.
B pexxuMe KOHEUHOro BBIKJIKOYATEIS] TATYUMK YCTAHABIMBAETCS B HUKHEE OTBEPCTHUE
CTOMKH M UCClenyeTcs: npubanxeHue/ynanenue Kpyrioit yactu BO.

3amanue. CocTaBUTBL CXeMY JIEKTPUYECKHX COeIMHEHMIA.

Xoxa padoTbl

1. Ipoiimure TECTUPOBAHUE MO TEXHUYECKUM XapaKTEPUCTUKAM M CIIOCOOaM
MOAKIIIOUEHUS JaTYMKOB TEXHOJIOTUUECKON MH(OpMAIIUHU:

2. PaccMoTpute paboTy B JBYX PEKHUMAax ISl KaXJIOT0 M3y4aeMoro JaTdyuka
AKCIIEPUMEHTAIIHO: B PEKUME MPOXOXKICHUS BO3/ICHCTBYOMIECIO 3lieMeHTa (BD) mu-
MO JIaTYHMKA U B PEKMME U3MEHEHUS PACCTOSTHUASI MEK]ly TOPLOM JaTtunka u BO;

3. JIg KaxJI0TO M3 PAacCMOTPEHHBIX PEKUMOB PAbOT CHUMHTE 3aJaBacMOE
MpernojaBaTesieM YUCIO pa3 BKIIOUCHHE/OTKIIOUCHHUE J1aTurka, PUKCUPYS paccTos-
HUE MEXy AaT4ukoM u BD;

4. Tlo pe3ynpTaTtaMm 3KCIEPUMEHTOB OINPEAECIUTE CPEIHEE KBAIPATUUECKOE OT-
KJIOHEHHUE CIIy4YalHOM MOTPEIIHOCTA U TMCTEPE3NUC AATUUKA,;

5. DKCIEpUMEHTAIBHO OLIEHUTE KaK M3MEHSETCS CPE/IHEE KBAIPAaTUYECKOE OT-
KJIOHCHHE CIIyYalHOW IOTPEIIHOCTH M THCTEPE3UC C M3MEHEHUEM HCXOIHOTO pac-
CTOSIHUS MEXIY JaT4YuKoM u BO;

6. Jlyist naTyuka ¢ aHAJIOTOBBIM BBIXOJOM SKCIEPUMEHTAIIBHO CHUMHTE U TO-
CTPONTE HOMHUHAJIBHBIE CTATUYECKHE XapPaKTEPUCTUKW MPHU PA3HBIX PACCTOSTHUAX
MEXIy JaT4ukoM U BD, paccumTaiiTe HO HUM HauOOJIbIIIEEe 3HAYCHHE CYyMMapHOU
MOTPENTHOCTH, OLICHUTE U3MEHEHUE TUCTEPE3nca ¢ U3MEHEHUEM PACCTOSTHUS MEXKIY
IaT9uKkoM u BO.

7. IloBTOpUTE ONMMCAHHBIE BBILIE 3KCIIEPUMEHTHI €1Ie IS ABYX Pa3HbIX OTpa-
KAIOIIUX MaTepualioB oTpaxarensd. [IpoBeauTe COMOCTaBICHUE OTPSKAIOIINX

CBOMCTB HCIOJIb30BaHHBIX B OKCIICPUMCHTC MAaTCPHUAJIOB.
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8. OTBeTUTH HA KOHTPOJIbHbIE BOIIPOCHI:

- KakoB mpuHIUI JeHCTBUSL MHIYKTUBHOTO BBIKTIOUATES?

- KakoB npuHIumn AecTBUs EMKOCTHOTO BBIKITIOUATENS?

- K xakoMy TUITy OTHOCUTCSI ONTHYECKUH BBIKJIIOYATENb U KAKOB €r0 MPUHIIMIIT
IEUCTBUS?

- Kak obecnieunBaeTcsi mUTaHWE UCCIEAYEMbIX JAaTYUKOB U KaK MOJKIIOYAETCS
Harpys3ka K ux BbIXogam?

- UTo Takoe rucTepe3nc AaTyuka U Kak ero onpeeIuTh IKCIIEpUMEHTaIbHO?

- UeMm OTIMYaroOTCs MyTEBOM peXUM pabOThl TaTYMKOB OT PEKUMA KOHEYHOTO
BBIKJIFOUATENA?

9. OdopMHUTB M cIaTh OTYET MPENoAaBATENIO.
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IIpunoxenue b

BapuaHThl 32124 1)1l HHTEJJIEKTYAJIbHOIO peJie:

Bapuanr 1.

Cxema ynpaBiieHHsI HarpeBaTeIsIMU Ie4H IpeAcTaBieHa Ha pucyHke 1. Ileus compo-
TUBJICHUI COJIEPKUT TP HarpeBaTeNbHbIX 37eMeHTa R1, R2 u R3, kaxaplii u3 KOTO-
pbix Bkiroyaerca cBouM anmapatom KM, KM2 u KM3. CuHre3upoBaTh cXemy,
00€eCreynBaoNIyl0 CIACAYIOMUNA aIrOpUTM pabOThl HAarpeBaTeIbHBIX 3JIEMEHTOB,

MpeICTaBICHHBIN B TabuIie 1.

Ta6nuna 1- HarpeBatenbHbIC 3JIEMEHTHI.

Homep wummnyms- | - 1 2 3 |4 5 6 7 8 9
CHOTO  TeHepa-
TOpa

Cocrosinne R1 0 1 0 0
Cocrosuue R2
Cocrosane R3 0 0 0 1 1 0 1 0 0 1
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Hauvano paGoTsl ocyiiecTBiseTcs mociae HakaTus Ha KHOMKY «ITyck».

[{ukn ympaBiaeHUs MeYbl0 COCTOMT M3 6 TakToB. Ilepexon ¢ omHOTO TakTa Ha
JPYTOM OCYIIECTBIISIETCS] TIPU MOCTYIUICHHH OYEPEIHOr0 MMIYJhca OT T€Heparopa
UMITYJTbCOB. [IMKIIBI yIIpaBIeHHS] HEMPEPHIBHO CICAYIOT IPYT 32 IPYTOM.

[Ipu noctrymnennn komanasl "Cron" mpekpaiaercs mojgaya UMITYJIbCOB, U BCE
CONIPOTHBIJICHUHU OTKIIIOYarOTCs. [[711 BO30OHOBIICHHUS pabOTHl HEOOXO0IMMO Ha)KaTh Ha
KHONKY «Ilyck».

Mty nbCchl MOJAIOTCS TIPH TIPOBEACHUH PadOT Jaub0 ¢ KHOmKH «MIMmymbsey,
160 (popMUPYIOTCS TPOrPAMMHBIM Ty TEM.

BKIIOYCHHOMY COCTOSIHMIO COMPOTHBJICHUS B Ta0J. 2 COOTBETCTBYET «1», OT-

KIIFOUEHHOMY - «0».
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Pucynoxk 1- Cxema yrnpaBiieHUsI HarpeBaTeJISIMU TICUH.

Bapuanrt 2.

Cxema nmanenu "YnpaBjaeHHE aCUHXPOHHBIM 3JIEKTPOJABUTATENIEM' MPEACTAaBIEHA HA
pucynke 2 . Ceeromuoasl VD2, VD5 u VD26 cBeToanogHo MaTpHIlbl OTPaKArOT
COCTOSIHUE D3JIEMEHTOB cXeMbl. CBEUEHHUE ATUX CBETOJIMOJIOB COOTBETCTBYET BKIIIO-
YeHHBIM KOHTakTOpaM anekTponpuBoga KM1 (Bpamenue «Bnepén»), KM3 (komanaa
«beicTpoy) 1 KM2 (Bpamenue «Hazany).

Heo6xonumo 3anporpaMMHUpOBaTh Ha pesie CICAYIONIYIO MOC/IeI0BATEIbHOCTD
JNEUCTBUUA. B HMCXOAHOM IIOJIOKEHUHU BCE CBETOAMOJbBI morameHsl. [Ipu Haxatuum
kHoMKH «Bnepen» noimkeH 3aroperbest ceeToanon VD2 u uepes 3aepkKy BpeMeHU
— cBetoauoa VDS kontakropa yckopenuss KM3. Ilpu naxxatun kHonku «Hazamy
JOJDKHBI TToracHyTh cBetoanoapl VD2 u VDS, Bkmrounthes ceeroauon VD26, a de-
pe3 3a7ep KKy BpeMEHH - CHOoBa cBetoauona VD5.

HpI/I Ha)kaTUH KHONKH «CTOoI» BCe CBCTOOMOOBI OTKIKOYAarOTCA.
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PucyHOK 2 — cxema ynpaBJieHHs] IBUTATENEM.

Bapuanr 3.

Cxema maHenu g JIEMOHCTPALMM «TUPJISIHABDY MIPEACTABIICEHA HA pucyHke 3. ['mp-
nsHga coctouT u3 4-x ceeroanonoB VD3,VDY, VD15 u VD20, kotopsie yCIOBHO
00o3HaunM 1mudpamu 1, 2, 3 u 4 cooTBETCTBEHHO. TpedyeTcsi peaqn3oBaTh CXEMY,
o0ecreunBaolyl0 IpU HaxaTMd KHONKU «llyck» M MOJOXEHUM NepeKIrodaress
«IIpssmMo» cremyromuii MOPSAI0K BKIFOUEHUS CBETOMMO0B: 12-23 -34... [Ipu nocTa-
HOBKE TMepeKiIrovarens B mojoxeHne «OOpaTHO» MOPSA0K BKIIOYCHHS! JODKEH OBITh
cirenyrmum: 34-23-12-34-32 ...

[Tpu Haxatun Ha KHONIKY «CTOI» BCE CBETOAMOIbI BHIKITFOYAIOTCHI.
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Pucynok 3 - CxeMa «rupiasiHIbD).



Bapuanr 4.

CxeMa JTMHMM OTKayKH APEHAKHBIX BOJ MpEACTaBieHa Ha pucyHke 4. OTKauka JIMB-
HEBBIX BOJ ocymecTsisercs Hacocamu H1-H3, ypoBeHb KOHTpOIMpPYETCS JaTYMKAMU
YO-VY3. Ecimu ypoBens Bozbl B coopHOM pesepByape (CP) moctur ormetku Y1, To
BKJItO4aeTcst Hacoc HIl u ero oTkiroueHne npou30MaET Npyu NOJHON OTKAUYKE BOBI.
Ecnu ypoBeHb BOJBI JOCTHIaeT OTMETKH Y2, TO JOIOJHMTEIBHO BKIIFOUYACTCS
Hacoc H2, koTopblil oTKIt04aeTcs npu noiaHom omycromennn CP. Eciu ke ypoBeHb
BOJBI ITPOJIOJKAET MOBBIIIATHCS M JOCTUTAaeT OTMETKU Y3, TO BKIrOYaeTcst Hacoc H3,
KOTOPBIN OTKJIIOYAETCS NPU YMEHBIICHWH YPOBHs BOJbI 10 oTMEeTKH Y 1. Ecim xe
IIpy BKJIIOUeHUU H3 ypoBEHB BOJIBI HE OIYCKAETC HUKE OTMETKH Y2, TO C BBIIECPXK-

KOM BpECMCHHA I mocne oTkauku HUKE YPOBHA V73 BKIIIOYaCTCS CBETOBAS HMHIWKAaIIA.
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Pucynok 4 - Cxema JIMHUY OTKAYKHU APEHAKHBIX BOJ.

Bapuanr 5.
Cxema manenu cBetodopa mpencraBieHa Ha pucyHke 5. CBerodop paboraer B

JBYX PeKUMax: JHCBHOM M HOYHOM. B THEBHOE BpeMs UepeIOoBaHKME CUTHAIOB U MX
JUTUTEIBHOCTH CJIEIYIOIINE: KPACHBIN - 5 C, *KENTHIN - 2 ¢, 3eN€Hblid - 5 ¢. B HOuHOE
BpeMs (110 CUTHATY ornepaTtopa) cBeTodop paboTaeT B PEKUME MUTANIKU: KEITHINA TO-

pUT B TeueHue 1 ¢, He TopuT - 1 ¢, BHOBb TOPHUT KENTHIN B TeUeHUe 1 ¢ U T.1.
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Pucynox 5 — Cxema cBetodopa.

Bapuanrt 6.

Cxema maHenu cyé€ra UMITYJILCOB MPEACTABIEHA HA pUCYHKE 6.MMmynbCchl moaa-
IOTCSl Ha BXO/JI peJie HaKaTheM KHONKU «MIMIyJibe» WM C TeHepaTopa, peain3yeMoro
nporpaMMHbIM ITyTEM B pelie. [Tocne nogauu 10 uMITynbCOB JOJKEH 3aropeThCs CBeE-
tomuona VD11. Ilocne mpoxoxkaeHus: BTOPOTo JAeCsATKa UMITYIbCOB JIOJKEH 3arOopeTh-
csi ceeroanoa VD16, ceeroanon YBI11 mpu 3ToM ocTtaércsi BKIIOYEHHBIM. AHAIO-
TUYHO CUUTAIOTCS] TPETUN U YETBEPTHIA NECATOK UMITYJIbCOB, (DaKT MPOXOKICHHUS KO-
TOpbIX (PUKCUpPYETCs cOOTBETCTBEHHO cBeroanomamu VD21 u VD2S5. Ilocne mpo-
XOXKJIEHUS 4-0r0 JeCATKAa UMITYJIbCOB MOCIEAYIOUIME UMITYJIbChl HE MEHSIIOT COCTOSI-
HUA CBETOAMONOB. [Ipu KpaTkoBpeMeHHOM Ha)kaTuu KHONKH «COpoc» Bce CBETOU-

OJbI JOJIZKHBI ITIOTACHYTB M Cpa3y KC NOJIDKCH HAYAThCA HOBBIU IMUKJI pa6OTI>I CXCMBI.
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Pucynok 6 - Cxema cueTa UMITyJIbCOB.



Bapuanr 7.

Cxema Oerymiero oOrHg mOpeiacrtaBieHa Ha pucyHke 7. Heobxogumo 3a-
nporpamMmmupoBaTh pene ZEN Ha BeimonHeHue cienyromied 3agadu. [lpu HaxkaTum
kHONKH «Ilyck» u monoxennn «IIpsmo» mepekirovaresns HarpaBieHus «0Oera» cBe-
TOAMOIBI JOJDKHBI BKIIOUATHCS W 3aTEM OTKIIOYAThCS B CIEAYIOMICH TI0-
cnepoBatensHoctd VD2, VD20, VD23, VD5, VD2, VD20 u T1.1. [Ipu noctanoBke
MepEeKITIoUaTeNsl HampaBlieHUus «Oera» B mojiokeHne «(OOpaTHO» IOCIeI0BaTEIhb-
HOCTb BKJIIOUCHHUSI/OTKIIIOUCHHS CBETOIMOI0B U3MEHSETCS Ha IMIPOTUBOIOJIOKHOE, T.€.
VD2, VD5, VD23, VD20, VD2, VD5 u t.a. Ilpu nepexitoueHun MepeKTrodaTess
«MenneHHo/BbICTpO» MEHSAETCSI CKOPOCTh «0era» mpu JIIObIX MOJIOKEHUSX Mepe-
Kirovarenst HampaBieHus Oera «lIpsmo/O6patHo». Ilpn HaxaTun kHOMKH «CTOI

BCC CBCTOAUOABI TACHYT.
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Pucynok 7 — beryniuit oross.

Bapuanr 8.

[Tanens mponecca «IIpuroroBnenue cMecw» npeacTaBieHa Ha pucyHke 8. CMech
rotoBUTCs U3 IBYX KOMIOHEHTOB Nel u No2. Tlpu naxatuu kHomku «llyck» omHo-
BpEMEHHO BKIIO4aroTcs (oTKpbiBatoTcsl) BeHTuwin VD2 u VD26 nogaun KoMnoHeH-
ToB Nel u No2 B émkocth ¢ «memankoity VD16. Uepes Bpems t, oTkiIrouaercsi BeH-
s VD2, gepes Bpems t; - Bentwias VD26. 3atem BrirouaeTcst Ha BpeMms t3 «wme-
majka» VD16 B éMKoCcTH MpUTOTOBJIEHUS cMecH. Uepe3 Bpems 14 mocie oCTaHOBKU
«MeIaNKu» Ha BpeMs 15 Bkitouaercs BeHTW b VD18 Bbiaun rotosoii cmecu. [locne

oTkroueHus BeHTwIs VD18 nukin npurotoBienus cMmecu noBTopsieTcs. LIukibl npu-



TOTOBJICHUSI CMECH HENPEpPBIBHO CIEAYIOT JPYr 3a APYroM JO0 HaXKaThs KHOIKHU

«Ctom».
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PI/ICYHOK 8 — Cxema Imponecca IpuroToBJICHUA CMCCH.
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