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OBINUE YKA3AHMUS 11O BBIITIOJTHEHHUIO JIABOPATOPHBIX PABOT

Jnst pemieHus CTOAMMX IIEPer JKEJIE3HOIOPOKHBIM TPAHCIIOPTOM 3ajaad
IIpeAycMaTpUBAETCA LMIMPOKOE HCIIONIB30BAHHE HOBEHIINX AOCTHKEHUH HAYKH H
TEXHHUKH, B TOM YHCJIE€ CPEJICTB aBTOMATHUKH, BEIYUCIUTEIFHON TEXHUKH, TeleMe-
XaHUKH U cBsI3U. OTHUM U3 BaXXKHBIX HAIIPABJICHUI Ha XKEJIE3HOJOPOKHOM TpaHC-
IOpTe SBNIAETCS aBTOMAaTHU3aLUs IMpoliecca KOHTPOIS TEXHHUYECKOTO COCTOSHHSA
MTOJIBUKHOTO COCTaBa B IYTH CJIEIOBAHMUS U OCOOCHHO €ro XOJ0BBIX YacCTEH.

C yBeJaMYeHUEM CKOPOCTH JIBM)KEHMS M Beca I0E3JI0B, PACCTOSIHUI MX 0e3-
OCTaHOBOYHOTO CJIC[IOBaHMSI, YMEHBIICHUS HHTEPBAJIOB MEXAY MOMYTHO CIENy-
IOLIMMH TIO€31aMH BOIIPOCHI 00ECIIEUeHNsT BBICOKOT'O YPOBHSI 0€30MaCHOCTH JBH-
KEHUsSI TIPHOOpEeTaroT NMEepBOCTENICHHOE 3HaueHWe. PenieHne naHHOW 3ajadn He
MOXeET OBITh TOCTHUTHYTO 0€3 COBEpIICHCTBOBAHMS TPAAUIIMOHHBIX U Pa3pabOTKH
HOBBIX METO/IOB KOHTPOJIS TTOE3/I0B B MPOIIECCE MX ABMKEHHS IO yJacTKaM 0e3-
OCTaHOBOYHOT'O CJIEJIOBaHMS.

ITpu BeIMOTHEHNN Ta0OPATOPHBIX PadOT CTYICHTHI JOIKHBI, H3YYHB yCTPOH-
CTBO M KOHCTPYKIIMIO U3MEPHUTENBHBIX MPeoOpa3oBaTesieil 1 UMesl HaBbIKH pabo-
ThI C JEHCTBYIOILIEH YCTAaHOBKOMW, UCCIEA0BATh XapaKTEPUCTUKN M3MEPUTEIbHBIX
npeobpa3oBareneil U IaTYNKOB, HUCHOIB3YEMBIX B TEIEMETPUUYECKHX CHCTEMax
KOHTPOJIS IIOABMYKHOTO COCTAaBA.

CryneHTbl 00513aHbI 03HAKOMHTBLCS € TpaKOM HPOBEACHHS JIAOOpaTOPHBIX
paboT U B Ipolecce CaMOCTOSATENBHBIX 3aHSATUH U3Yy4YUTh METOJMYECKUE yKaza-
HUS TI0 BBINOJHSIEMBIM PaboTaM COOTBETCTBYIOIIMH JIGKLMOHHBIH MaTepHan |
pa3aensl PeKOMEHJOBAHHON INTEPaTyPBIL.

[Tpu pabote Ha [I3BM crynenTs! nomkHbI codmonars «lIpaBmia skcruryara-
UM YCTPOWCTB JIEKTPOYCTAHOBOK» W MPEIIHCAHUS METOJUUECKUX YKa3aHUMH, a
TAKK€ BBITIOJHATH TPEOOBAHMS IPEMOAaBATEIS.

Otuer mo maboparopHoii padote ciuenyer ohOpMUTH B TETPagd B COOTBET-
CTBHH C TPEOOBAaHUAMH K COACPKAHUIO OTUETA, IPUBEACHHBIMA B IPAKTHKYME.

CxeMbl, pUCYHKH U TpadUKH JOJKHBI OBITH BBHITOIHEHBI YSPTEHKHBIMU TIPHU-
HaJUIEXHOCTSIMU WM pacredyaTaHbl Ha IPUHTEPE ¢ COOMI0ICHNEM TpeOOBaHUN Ha
yCJIOBHBIE Tpaduueckue n300paKeHHsI.



Jlabopatopuas pabortaNel
N3YUEHUE OTMETYHUKOB ITPOXOJA KOJIECHBIX ITAP

Hean pa6oThl: U3Yy4UTh YCTPOHCTBO, IPUHIMI JSHCTBUSA U TEXHUYECKUE Xa-
PaKTepUCTUKHM MarHUTHBIX TeaeH.

1 Kparkue cBeieHHsl H3 TEOPHH

BeckoHTakTHAsT MarHWTHAs TEJallb MPEACTABIACT COOONH MarHUTOWHIYKIIH-
OHHBI TOYCYHBIA ITyTEBOW NATYMK O€3 MCTOYHHMKA MHUTaHUs. JaTduk mpoxona
kostec Tuna JIM-95, ucnons3yemsii B cuctemax AMCK-b u KTCM (pucynoxk 1),
COCTOUT W3 KpOHIITEHHA |, KaTymKH 2, TOCTOSHHOTO MarHuTa 3, cKoOBI 6 U CO-
enuHUTENBHOTO Kabens §. C MOMOIIBI0 KPOHINTEWHA, CKOOBI W TalKM 7 MaTIuK
Kpenurcs K nopowmse penbca 5. IIoCTOSHHBIA MAarHUT YCTaHOBJEH Ha KpOH-
mTeifHe TaKUM 00pa3oM, UTO €ro MOTOK 3aMKHYT Yepe3 KPOHIITEHH, pelbC i BO3-
IYITHBIA 3a30p MEXITy TOJOBKOH pesbca U OJHUM U3 TIOTIOCOB MAarHHTA.
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Pucynok 1 — [latunk npoxoza konec IM-95

OOMOTKa M3 MEIHOTO TPOBOJA C YHACIOM BUTKOB okoito 5000 3akperuieHa Ha
maraute. [IpuHIUn AeicTBUS IaTuMKa OCHOBAaH Ha HaBeJeHUM B Karymike JD/IC
WHAYKIIUN 32 CYeT W3MEHEHHS BEIMYMHBI MAarHUTHOTO IMOTOKa TPU IPOXOJe
rpebHs Koneca 4 B BO3IYITHOM 3a30pe. B MoMeHT npulOmmkeHus rpeGHs Koreca K
30HE JCHCTBHS NATYNKA MarHUTHBIN ITOTOK B IEMH YBEIMYMBACTCS U JOCTHTACT
CBOET0 MaKCHMAaJFHOTO 3HAYEHUS, KOT/Ia KOJIECHAS Mapa HaXOAWTCS HaJ JaTdH-



koM. [Tpu 3TOM B KaTyIllKke WHIYKTUBHOCTH HABOJAUTCS KOJIOKOJIOOOPA3HBIA MM-
mysbe HanpsbkeHus. Korna rpebeHp Kosieca yAaseTcst U3 30HbI JeHCTBUS JaTYH-
Ka, MarHUTHBIN MOTOK B IIENM YMEHBIIAETCS M JaTYMK BHIpAOaThIBACT MUMITYJIBC
HalnpspKeHns: 00paTHOM mosisipHOCTH. B pesynbraTte, B 0OMOTKE € YHCIOM BHTKOB
 UHIYLUPYETCs 2JEKTPOABUKYILAS CUIIa

E =-odd/dt.

CKkopocTh TPOXOXKACHHSI Kojleca Haj Melajbio ONpeieNsieT CKOPOCTh U3Me-
HeHusI MarHuTHOTO motoka dd/dt u, cremoBarenbHO, 3HAYCHHE BBHIXOJAHOTO CHT-
Hana E. Takum o0pa3om, aMIUINTy/ia M JJIMTEIHOCTD BBIXO/HBIX CHI'HAJIOB JaT-
YHMKa OIPEAEISAIOTCS] CKOPOCTHIO N3MEHEHHSI MArHUTHOTO MIOTOKA, T. €. CKOPOCTBIO
JBIDKEHUS Toe3/1a. HrkHuil mpenen cKopocTH IBMXKEHMS MOe37a, IPH KOTOPOM
CUTHAJIBI C JIaTYMKA MPEBHIIAIOT YPOBEHb HABOJOK M MOTYT YNPABISATH paboToH
yerpotictB JJUCK-b u KTCM, cocrapnsier 5 km/4.

B psine ciydaeB aist yMEHBIIEHHUS TIOTPELIHOCTH HEOOXOIUMO ¢ MaKCHMallb-
HOH TOYHOCTBIO ONPEAENIUTh UEHTP KaXAOW neaanu. s 3Toro MOKHO HCIOJIb-
30BaTh TOHKYIO0 METAJUIMYECKYIO IIACTHHKY | (PHUCYHOK 2), KOTOpas MO JTHHHUA
LIeHTpa nefany 2 OyaeT CToATh Ha pedpe B BEPTHKAIEHOM TOJI0KESHUH.
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Pucynok 2 — CxeMa onpezeneHus LeHTpa NeJalu

Hatuuk JIM-95 MoxeT ycTaHaBIMBaThCs Ha peibchl TUNOB P50, P65 u P75.
PaccrosiHue OT TOJIOBKHM pesibca 0 JaTuuKa BBIOMPAETCs U3 YCIOBUS, YTOOBI IIPH
MPOXOje KoJjeca BO3IYIIHBIN 3a30p MEXAy I'peOHEM U MAarHUTOM ObLT MHHU-
MaJIbHBIM, HO JOCTATOYHBIM ISl MCKIIIOUYEHHS MEXaHWYECKOr0 KOHTAaKTa Jaxe
MIPY MaKCHMAJILHO BO3MOXKHOM ITpoKare Koseca. sl peryJupoBKH ITOJIOKECHUS
KaTyIIKAd W MarHuTa OTHOCHTEJIFHO TOJIOBKHM PeNibca IMPEeAyCMOTpPEHa BO3MOX-
HOCTb NEPEMEIICHNSI UX OTHOCHUTEIBHO KPOHIITEHHA. BepXHIOr0 TI0OCKOCTh Mar-
HUTa pacronararoT Ha 40 MM HIDKE BEPXHEH MIIOCKOCTH TOJIOBKH PEIIbCa.

Kabenn oT maT4mMKoB MpoXo/a KoJiec 3aBOJATCS B IBE COCTUHUTEIbHBIE My (-
161 THIIa YKM-12, K KOTOpBIM MOAXOIAT TaKkKe Kabemn OT ImyTeBoii kopoOku. U3
ITyTEeBOW KOPOOKHM CHUTHAIBI JATYMKOB MPOXO0Ja KOJEC IMOJAIOTCs 1Mo Kabemro 8 K
ycTpoiicTBaM 1mocToBoro odopyznosanus. [IpoxianpiBaroT kabenb OT HAMOIBHBIX



KaMep M MyTeBOi KOpOOKH Ha riIyOHMHE OKOJIO 1 M B acOECTOLIEMEHTHBIX WJIA ME-
TaJTHYecKuX Tpyoax auamerpom 100 mm. [pu npoknaake kabeieil OT HAMOJBHBIX
Kamep BHYTPH YCTAHOBOYHBIX PaM OCTaBIIETCS METIIs Kabesst JIIMHOM oKoJio 1 M.

[Mpuemuukom curnana ot nepanu B cucreme KTCM ciyxur cxema Gpopmu-
poBaTeist UMITyJIbCOB, pacroyioxkeHHast B moayiae M®JIO Gmnoka [TK-02I1. Mo-
ayns M®JIO obecrieunBaeT BBOA M NPEOOpa3OBaHUE aHAIOTOBBIX CHUTHAJIOB OT
YeThIPEX JATYMKOB CUETA OCEH B JUCKPETHBIE CUTHANBI, 4 TAK)KE TaJbBAHUIECKYIO
Pa3BsI3Ky MEXAY 3JIEKTPUIECKUMH LETSIMH JTaTYMKOB CUETA OCEH U ANCKPETHBIMHU
TUHUSIMA BBoja (mepBeIii KOHTYp). CTpykTypHas cxema moxyma M®JIO npuse-
JIeHa Ha PUCYHKe 3.

Ilpumeuanue — JIOOIHATENBHO TIPU H3ydeHUH paboTel Moxynst M®JIO HeoOXxoauMo pyKoBOJ-
CTBOBAThCSI CXEMOM 3JIeKTpuuecKkoi npuniunuansaoi MMH7.358.200 53.
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Pucynok 3 — CrpykrypHas cxema moayiast MO0

®dopmuposarenn moayist M®JIO paccuuTanbl Ha paboTy Kak ¢ OTpUIATEb-
HOH, TaK U C MOJOXKHUTEJIbHOMN MOJISIPHOCTBIO BXOIHOIO cUrHana. Jljis cMeHsl 1o-
JISIPHOCTH Heo0XoauMo ycTaHoBUTH perynsrtopoM IIOPOIT tpebyemyro moisip-
HOCTb U BEJTMUUHY OIIOPHOTO HANPSKEHUSL.

PabGota u npuHIMn nevicrBus popMupoBartelieil onucanbl Ha npumepe dop-
mupoBatens 1.

BxozmHoe ycTpolicTBO 0OecreynBaeT coryiacoBaHue Ierei qaTauka u GopMu-
poBates, ocinabieHre BHICOKOYACTOTHOM ITOMEXH M 3allUTy BXOJa YCTpOMCTBa
cpaBHeHUsI OT nepeHanpspkeHnid. Konrponsaoe rHe310 «[{1» (XS4) obecneunna-



€T BO3MOXHOCTb KOHTPOJISI CUTHaJIa OT AAaTYMKa KOHTPOJBbHO-U3MEPHUTCIIbHBIMU
pudopamH.

YcrpoiicTBO cpaBHEHHsT 0OecIeurnBaeT NMpeodpa3oBaHUe BBIXOJAHOTO HaIpsi-
JKEHUS JaTYMKa MarHUTHO-3JIEKTPUUECKOH CHUCTEMBI B JUCKPETHBIH CHIHAN, OH
BBIIIOJIHEH HA OIEPAIlMOHHOM YCHIIMTENE, BKJIFOYEHHOM II0 CXeMe KOMIIapaTopa.
BpemenHnbie ntuarpamMmsl padoTs! popMHupoBaTeNs IPUBEICHBI Ha pUCyHKax 4 u 5.

-uU / /_\
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Cursain or gayvka

Brixon
KOMIIaparopa

Pucynok 4 — PaGoTta opmupoBaTess CHTHaIA OT ITOJI0KUTEIFHOH OJISIPHOCTH

Hanpspkenne mopora

Cursan oT JayHKa

-U omopnoe \J ffffffffff

Berixon kommapaTopa

Pucynok 5 — PaboTa opmMupoBaTelst CHTHaJIAa OT OTPHIATEIFHON OISIPHOCTH

Curnan oT BXOZHOTO YCTPOMCTBA MOCTYIAeT Ha MHBEPTUPYIOIIMH BXO/ KOM-
raparopa, Ha HEWHBEPTUPYIOUIMH BXOJ KOMIIaparopa IOCTYIIae€T OIIOPHOE
HalpsDKEeHHE ¢ MOpOroBoro ycrpoiicTBa. C BBIXOAAa KOMIApaTropa JUCKPETHBIN
CHTHAJ Yepe3 MHAUKATOp «J[1» mocTymaeT Ha BXOJ ONTOMApHI IEPBOTO KOHTYpa
raJlbBAHUYECKOH pa3BsI3KHU.

IToporoBoe ycTpoicTBO OOECHEUMBACT PYUYHYIO PETYIMPOBKY OMNOPHOTO
HaNpsDKeHHsT KoMIaparopa. Perymmposka mopora cpabaTslBaHMA KOMIapaTropa
MPOU3BOAUTCS TepeMeHHbIM pesructopom R28 (ITOPOI'U, /I1), KOHTpOIHL BEH-
YMHBI HANpPSDKEHUS] 1OpOra OCYLISCTBIISIETCS MPHOOPOM MM ocuuuiorpadom,
MTOJIKIIIOYEHHBIM K KOHTPOJBHOMY THe3Ty «Jl1». DieMeHT moporoBoro ycrpoii-
CTBa, BBIITOJTHEHHBIM Ha OINCPAIMOHHOM YCHUJIIMTEJIC IO CXEMC ITOBTOPHUTEIA,
npe€aHasHavYCH AJIsd UCKIIIOYCHUS BJIUSAHUA U3MCPUTCIIbHBIX HpI/I60pOB Ha BBIXOI-
HOE HanpshKEHHE TTOPOTroBOr0 YCTPOICTBA.



Pabota n nmpuHUMO AEHCTBUS OCTANbHBIX (JOPMUPOBATEIISH CUTHAIOB aHAJO-
M4HBI paboTe popmupoarens /1.

[puemunkom currana ot mexamu B cucreme JMCK-b ciyxur cxema ¢op-
MHpPOBATENs UMIYJIHCOB MEIali, paclojoxeHHas B cyoomoke OUII meperonHoit
ctoiiku. PaboTa cxembl nznoxxkena B TexauueckoMm omnucanuu cucremsl JJMCK-b
786 TO [4].

2 IMopsiaoK BHINOJIHEHHSI PAGOTHI

1 O3HaKOMHTBCSI ¢ KOHCTPYKI[MEeH MarHUTHBIX nardukoB JIM-88 u JIM-95,
00paTHB BHUMaHKE Ha CIIOCOOBI KPEIJICHUS JaTYMKOB K MOOIIBE peiibca.

2 TonxmrounTh BRIBOIBI AaTunka JIM-95 ko BXomy ocummiorpada u mpoBe-
CTH HccienoBanne (HopMbI cHrHaja, GOPMHPYEMOrO JAaTYNKOM IpU IepeMere-
HUM HaJl HUM MacCHBHOTO METAJUIMYECKOro Hpeamera (Hampumep JIpyroro aat-
YHKa). 3apUCOBaTh OCHHUJUIOTPAMMY CHTHANA JUIS TOCICAYIOMIETO BKIFOYCHUS B
OTYEeT 0 JabopaToOpHOIi padoTe.

3 INoMeHsATh MECTaMH BBIBOJIBI JATYHKA U OOPATHUTh BHUMAaHKHE Ha N3MEHEHHE
($opMBI CHTHana JaTyMka Ha dKpaHe ocumuuiorpada. YTOYHHTH IO OIMCAHHIO
Moxynst M®JIO BiusHUE MONAPHOCTH CHTHAJNA JaTYWKa Ha paboTy IIOPOTOBOTO
YCTpOICTBa B MOZYJIE.

4 ChopmynupoBaTh BBIBOABI IO PaboTe, B KOTOPHIX OTPAa3HTh OCOOCHHOCTH
(YHKIMOHUPOBAHUS OTMETYHUKOB MPOXO/a KOJEC B CHCTEMaX KOHTPOJIS ITOIBHXK-
HOTO COCTaBa.

Conep:xkanue oT4yeTa

HaumMenoBanue u 1enb pabOTHI, KpaTKas XapaKTePHUCTHKA HCIOJIb3yEeMbIX
JIATYNKOB C OIMCAHWEM WX JICHCTBHUS, CXEMbI UCCIEAYEMBIX IENeH, pe3yIbTaThl
HU3MEPEHHH, OCIIIJUIOTPAMMBI, OTBETHI Ha KOHTPOJBHBIE BOMPOCHI, BBIBOMBI ITO
paborte.

KonTpoanme BOIIPOCHI M 3a/1aHUA

1 C yBennueHHeM CKOPOCTH IBIKEHHMS IT0€3]]a aMIUIUTYy/ja CUTHANA C Hefain Oyner
BO3pacTaTh WM yMeHbIaThes? Yem 310 00ycnoBiaeHo?

2 C xaxkoil MUHUMAaJBHOI CKOPOCTBIO JIBIDKEHUSI MOe3/1a IeAanb HauuHaeT paboTaTh
ycroitunBo? OOOCHYMTE yKa3aHHOE TOJI0KEHHE.

3 Ipy NOAKITIOUEHHHN aTYUKA YYUTHIBACTCS TOJISPHOCTh NEPBOH U BTOPOH MOTYBOJIH
curHana. M3 kakux cooOpakeHHi 3TO JenaeTcs?

4 Kakoe KOJMYECTBO MATrHHUTHBIX IEAAICH MOXKET OBITh MOIKIIOUEHO K MOMIYIIO
Mo 10?



JlabopatopHas paboraNe2
N3YUYEHUE PEJIbCOBOM IEITA HAJIOXKEHU S

Hens padoTbl: M3yduTh HAa3HAYEHUE, YCTPOWCTBO, MPUHIMIN JEHCTBUS U
TEXHOJIOTHIO PETYIUPOBKHU PEITCOBOM LEIH HAJIOKEHHS.

1 KpaTkue cBeieHUsI U3 TEOPUH

B kauectBe penbcoBoii menu Hanoxenus (PIIH) B anmaparype KTCM u
JVICK-b ucnonb3yercs TUmoBas ekTpoHHas mefans JOI1-1, mpuMeHsemas s
ammapatrypsl aBTOMaTHUYECKOH Iepee3qHor curHamm3anuu. [lemanp Tuma OI1-1
(pucynok 1) mpexacraBiser co0Ol TeHEpaTOp M MPUEMHHUK, KOTOPHIC IMOAKIIOYa-
IOTCS K pelrbcaM M 00pa3yioT KOPOTKYIO OECCTBIKOBYIO PEITBCOBYIO IENb TOHATB-
HOM 4acToThl. ['eneparop u nmpuemHuK OII-1 moakmodaroTcs K penscaM Ha pac-
crossuun 1 M. Takoe ucnonHenue u noakaouenue PIIH He oka3biBaeT BIMSHUS
Ha paboTy PENbCOBBIX IETeil MHTEPBAIHFHOTO PETYIMPOBAHUS IBIDKECHHS TTOE30B
(penbCoBBIX 1ieTiel aBTOOJIOKHPOBKHU) TP JTFOOBIX BUAX TATH.
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PI/ICyHOK 1- HpI/IHL[I/IHI/IaJ'II;HaSI cxXeMma 3J'IeKTpOHH0171 neaain

I'enepaTop 3JI€KTPOHHOM NeJaTn COCTOUT U3 3aJafOLIEro Kackaja ¢ CaMOBO3-
OyxIeHueM, coOpaHHOro Ha TtpaHsucTope VT3, M JABYXTaKTHOTO YCHIIMTEI
MOIITHOCTH, BHITTIOIHEHHOTO Ha TpaH3ucropax VT1 u VT2.



Samaromuii Kackag Ha TpaH3uctope VT3 BBIIONHEH MO CXeMe C 00IuM
SMHTTEPOM U TOJIOKHUTENBHONW OOpaTHOM CBS3BIO Ul CO3JAHUSI HE3aTyXarolIuX
konebanuii. B xomnekropHyto menb TpaHuctopa VT3 BkiItoueH KoyiebaTenbHbIH
KOHTYp, cocrosimiuii u3 Ttpanchopmaropa T1 um komaencatopa Cl. Koutyp
HactpoeH Ha yactory 5000 I'ni. Hanpsbkenne oOpaTHOM CBsi3M moziaeTcs Ha 0azy
Tpansucropa VT3 uepe3 BropuuHyto oOMoTKy Tpanchopmaropa T1. denurens
HaTPsDKCHUS, COCTOSINH n3 pe3uctopoB R1, R2 u repmopesnucropa RS, obpasyer
HCTOYHMK cMelleHus 0as3sl TpaHzucropa VT3, ueM ycTaHaBIMBAETCS PEKUM pa-
60ThI 3a7atoniero kackana. Tepmope3ncTop RS BBIMONHSAET PoJib KOMIIEHCHPYIO-
IIETO 3JIEMEHTa U 00eCIeYnBacT CTAOMIN3AIMIO YaCTOTHI TeHepaTopa Mpu u3Me-
HEHMSAX TeMIEpaTypsl OKpysKaromiero Bo3ayxa. Pesucrop R3 cmyxur misa cosma-
HUS HalPsDKEHUS CMENISHUs Ha AIMHUTTepe TpaHsucTopa VT3.

I'enepupyemble areKTpuyecKie KojaeOaHust C BTOPUIHBIX 0OMOTOK 5—6 1 7-5
tpancopmaropa T1 moparoTcs Ha BXOJ JBYXTAKTHOTO YCHUIIUTENSI MOLIHOCTH.
Harpy3koli ycunurens siBisercs BbIXOnHOM TpaHchopmarop T2. Hampsokenue
nuTanus yeuaurens — 12 B monmaercst yepe3 cpeHIO TOUKY IIEPBUYHON 0OMOT-
ku 1-4 tpancdopmaropa T2, moakiroYeHHOH K KoJuiekTopam Tpansuctopos VT1
n VT2. Ilepuynas oOMoTKa TpaHcopmaropa 3allyHTHPOBaHA KOHJIEHCATO-
pom C6, BelMYMHA €MKOCTH KOTOPOTO BhIOpaHa M3 COOOpayKeHWIl HAacTpOWKH
Lemnu B pe3oHanc Ha yactory 5000 I'm.

YcuseHHble AIEKTPUUECKHE KoJeOaHus! ¢ BTOPUYHOW OOMOTKM 5—6 TpaHc-
¢dopmatopa T2, sBisIOmErocs OJHOBPEMEHHO COMIACYIOIIUM C HHU3KOOMHBIM
COIIPOTHBIIEHHEM PEIbCOBOU IIeTiH, Yepe3 (GUIbTp, COCTOSAmUN u3 mpoccens pl
u xoHAeHcaTopa C2, mogaTces B PEIbCOBYIO IETb (K IIEPBOMY M BTOPOMY PEIb-
cam). @umptp [pl—-C2 HacTpoeH Ha gactory 5 K[l M CIOyKHT AN 3aIIUTHI
TpaHchopmaTopa T2 OT TOKOB IMEKTPOTATH M PEIHCOBBIX IIENel aBTOOIOKHPOB-
ku. Pesucrop R4 Benmuuno#t 1 OM npegHa3HadyeH Ui OrpaHHYEHHs TOKa KOPOT-
KOT'O 3aMBIKaHU TP UTYHTHUPOBAHUH PEIECOBOIT LIENTM B MOMEHT MPOX0Ja Mmoe3a
10 Y4acTKy KOHTPOJIS.

[TpueMHUK 3JIEKTPOHHOM Mefany COCTOMT U3 MOBBILIAIOIIEr0 TPaHCchopMaTo-
pa T3 u BeIIpAMHUTENBHOTO MOCTa, coOpanHoro Ha auogax VD1-VDA4. Tlepsuu-
Hast oOMoTKa 1-2 TpaHchopMaTopa MoJKIIOYaeTcs K penbcaM depe3 QuiIbTp, co-
crosmuit u3 apoccenst Hp2 u xongeHcatopa C3. OUIbTp HACTPOEH Ha 4acTOTY
reHepaTopa W IpeAHa3Ha4yeH JUIi 3allUThl NPHUEMHHUKA OT IIOMEX CO CTOPOHEI
PeNbCOBBIX Iienei aBToOoKknpoBkU. Hampsiokenune 5 k[ ¢ BropuaHoit 00MOTKH
TparchopmaTopa T3 mocrymaer Ha BempsmurensHbii MocT VD1-VD4 u mocne
BeImpsiviteHus noxaercs Ha Beixox PIIH. Kongencatop C5 criaxkmBaer myinbca-
LM BBIIPSMIICHHOTO HAIpPSDKEHHSA. Y POBEHb BBIXOAHOTO HANpPSDKEHUS ITPUEMHH-
Ka PEryJIupyercs MOJKIIOYEHUEM MOCTA K Pa3IMYHBIM CEKLUSIM BTOPHYHOI 00-
MOTKH TpaHchopmaropa Tp3.

IIpu ucnonnzoBannu PIIH B cucteme KTCM curnan ¢ BeIXoga MocTa
VD1-VD4 o kabento nmogaercs B Moaysib M®PIL] 6;1oxa ITK-02I1/1.
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Monayns MOPI] obecieunBaert:

— nuranue ycrpoicrsa PIIH;

— BBOJA U InpeobOpa3oBaHHe curHaiga ot ycrpodcrBa PIIH B nuckperHbIit
CUTHAI;

— TalbBAHUYECKYIO Pa3BA3Ky MEXOY 3JIEKTPUYECKUMHU LIENsSMU YCTPOUCTB
PIIH n tucKpeTHBIMY JIMHUSIMU BBO/Ia—BbIBO/IA (IIEPBBII KOHTYP);

— IUCTaHIIMOHHOE CHIDKEHHUE MOpora cpadaTeiBaHus (POPMUPOBATES.

CrpykrypHas cxema Moxyist MDPLI mpeacraBinena Ha pUCyHKe 2.

Ilpumeyanue — JIONONHUTENBHO NPU U3y4eHUH padboThl Moayast MPPL] HeoOXoauMo pyKOBOJ-
CTBOBAThCSI CXEMOM 3J1eKTpuueckoi npuHiunuansaoit MTH7.358.200 33,

BxomHoe ycrpoiicTBo obecneunBaer coriacoBarne PIIH u ¢popmmposarens,
a TaKke 00eCTIeYnBaeT 3alUTy BX0Aa (POPMUPOBATENS OT NEPEHANPSHKEHHH.

@opmupoBaTENb CUTHAJIA PENbCOBON LEMH OOecrednBacT MpeoOpa3oBaHHE
BBIXOIHOTO HampspkeHHus OII-1 B AMCKPETHBIM CUTHAJ, OH BBHINOJIHEH Ha OIepa-
LIUOHHOM YCHJIMTEJIE, BKIFOYEHHOM I10 CXEME KOMITapaTopa.

CwrHan ot 3rM-1 B »>
XO[HOe > - CurHan
) " dopmupoBa > o
YCTPOMCTBO Tenb - penbcoBon Lenn
x
©
=
4 8o
n ] CwrHan ynpaenexus
- I m -
Mutanve 3MN-1 VCTOuRMK opotoaoe T o NOPOroBbIM YCTPOCTBOM
< »| ycTpoiicTBO 338
nutaHusal2 B =
=
CwrHasn KOHTPOns NuUTaHus
>
o PenbCoBoN Lenu

Pucynok 2 — CtpykrypHas cxema moayist MOPI]

Ha pucynke 3 mpuBeneHbl BpeMEHHBIE THarpaMMbl padoThl (opMHpOBaTEIS
CUTHAJIa pebCOBOM LIETIH.

Brixox DI1-1 S
Hanpsixenne nopora ———---——- D / ———————————

Brixon xommaparopa:

Pucynok 3 — BpeMmeHHbIC quarpaMMbl paboThl popMHpOBaTEIS

Cursana oT BXOJHOIO YCTPOMCTBAa IOCTYHAaeT Ha HEWHBEPTUPYIOIIUH BXOJ
KOMIIapaTopa, Ha MHBEPTUPYIOIIMH BXOJA KOMIIapaTopa MOCTYMAeT OIOpPHOE
HaIpsHKEHHUE ¢ IMOporoBoro ycrpoiictea. C BbIXOAA KOMIApaTopa AUCKPETHBIN
CUTHaJI MOCTYMAaeT Ha BXOJ ONTONAaphl MEPBOTO KOHTypa ralbBaHUUYECKOW pas-
BA3KU.
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IToporoBoe yCTpOWCTBO 00ECIECUYMBACT PYUYHYIO PETYIHPOBKY OIIOPHOTO
HaIpsHKEHUs KOMIIapaTopa U JUCTAHIIMOHHOE CHIDKEHHE OITOPHOIO HAIPSHKEHMS.
PerynupoBka npousBogutrcs nepeMeHHbIM pesuctopoMm ITOPOI. DnemeHT Ha
OTIEPALIMOHHOM YCWJINTEIIE, BKIIIOUEHHBIN 110 CXeMe MOBTOPUTENS, NpeHa3HaueH
JUISL UCKITIOUEHHMS BIMSIHUS N3MEPUTENBHBIX IPUOOPOB Ha BBIXOAHOE HAINPSHKEHUE
IIOPOTOBOI'0 YCTPOUCTBA.

Hanpspkenne nutanus Ha GOPMHPOBATENh M MOPOTOBOE YCTPOMCTBO MOCTY-
IaeT OT cTabWIN3MPOBAHHOTO HMCTOYHMKA 12 B, KOTOpHIN BBINOJHEH Ha WHTE-
rpajibHOM cTabmin3aTope | KOHJAeHcaTopax. HampspkeHue Ha BXOX CTabMiM3a-
TOpa MOJAETCs CO BTOPHUYHON OOMOTKH TOHIDKAIomero Tpancgopmaropa T1 ge-
pe3 BBIIPSIMUTEIBHBIE TUOBI.

JucTaHMOHHBI KOHTponb HanpsbkeHuss nuradus PIIH ocymectsisercs
ONTONapoN MEpPBOro KOHTYpa rajJbBAaHMYECKON pa3BsA3KHU, BXOJHOM 3JIEMEHT KO-
TOPOM yepe3 pe3ucTop BKIIOUEH B LieNb UCTOUHKKA nuTaHus PIIH.

Koutpons cocrosiuusa PIIH ocymectBisercs no unaukaropy PII, Beikiro-
4yEHHOE COCTOSIHHE MHANKATOpPa COOTBETCTBYET HAINYMIO HAIIPSHKEHUS Ha BBIXOJE
PIIH (otcyrcTBHe moe3na Ha y4acTke KOHTpois). KoHTpoiabs HampspkeHHs mura-
Hus PIIH ocymectBisiercs nnnukatopoM «+12 B PIl», BkmroueHHOEe cocTOsiHUE
KOTOPOTO COOTBETCTBYET HAIMYMIO HATIPSKECHUS.

HanpsoxeHue nuTaHus Lened NmepBoro KOHTypa rajlbBaHUUYECKOW pa3BsA3KHU
MIOCTYMAeT OT UCTOYHMKA MUTaHUs, PAcIIOIOKEHHOTo B Moayse MI'P.

Jnst 3amMThl OT KOPOTKOTO 3aMBIKAHUS B IETb NEPBHYHON OOMOTKH TpaHc-
(hopmaTopa BKIIFOYEHBI IPEJOXPAHNUTEIH.

Ha nuueBod mnaHenu Moayss paclojOKEHbl KOHTpOJbHBIE THE3ma Pl
[TOPOI" anst KOHTPOINA HANPSDKEHUH N3MEPHUTENBHBIMA IPUOOPaMH.

ITpeanpusaTHEM-U3rOTOBUTENEM OIOPHOE HANpPsDKCHWE YCTAHABJIMBACTCS
paBHbIM 4 B.

B cucreme JIMCK-b curnan ¢ Beixoma PI[H moctymaer mo kabento B CHIIO-
BYIO 4acTh IEPErOHHON cToikM Ha myteBoe pene tuna MMIII1-1700. Konrakra-
MU 3TOT0 pejie yIpaBisIeTcs cXxeMa KOHTPOJIS ITPoXo/a 1moe3/a 1o y4actky. Pabo-
Ta cxemsbl ynpasneHus ¢popmupoBaresnieM komang OKII cucremsr JJUCK-b onu-
caHa B [4].

30Ha JIeficTBUS NelalK COCTABIISET:

- Ha 3axox moe3ga 1015 m;

- ypanenue noesna 40-50 m.

Hampsoxenne mumranms PIIH +12 B. Ilpm pabore Ha HOMHHAIBHYIO
HarpysKky (mocienoBaTeIbHO coenHeHHbIe HHAYKTUBHOCTE 0,04 MI™ 1 compo-
tusnenne 1,5 Om) nemane OII-1 obecneunBaer e menee 0,6 B mpu makcu-
MallbHOM moTpebasieMoM Toke He Oomee 100 MA. HampsikeHue Ha BBIXOJE
MpUeMHUKa menanu npu Harpyske 3 kOm e mernee 10 B.

I'enepatop u npueMHUK PIIH KOHCTpYKTHUBHO BBIIIOJIHEHBI B OJJHOM KOpITyCE.
I'abaputhbie pasmepst DI1-1: 230 x 100 x 172 mm.
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Hacrpoiika mopora cpabarbiBanusi anekTpoHHO# nenanu OII-1 B cucreme
KTCM npousBoautcs B CleAYIONIEM HOPSIKE:

- IPOU3BECTH U3MEpPEHHE BOJIBTMETPOM MocTostHHOro Toka (114317) Bennuu-
Hbl HanpsikeHnst Uy, Mexay KoHTponbHbIMM THe3fnamu PLL v | (o6mmit PII) mo-
nynst MOPL:

- NOAKJIIOYUTH BOJNBTMETP IOCTOSHHOTO TOKa K KOHTPOJBHBIM THE3JaM
[OPOI" u | (obummit PL) moxgyns M®PIL] u BpamieHnemM IBIKKA IEPEMEHHOTO
pesucropa Moyt MOPLI IIOPOTI” ycranoBuTh HanpsikeHue, pasHoe ~0,3 Uy,

Jnst mpoBepKH pabOTHI MOPOTOBOTO YCTPOWCTBA PEILCOBON IIEMTH HEOOXOAH-
MO BKJIFOYHTH TyMOJep «mutanus PL» Ha momyne M®PI] 6oka ITK-02T1/1 uiu
KpPaTKOBPEMEHHO 3aMKHYTh MEPEMBIYKON KOHTposbHBIE THe3na PI] n | (oOmmit
PII) moayns M®PII. [Ipu 3TOM NOMKHBI BKIIOYUTHCS MHAMKATOp PL] mMomyns
MO®PI] u unaukarop «Padotay momyns MOJIC-88, Ha mynbTe MODKHO OTOOpa-
3UTBhCA BpeMsl 3axofa moesza (Tekymee Bpems). Ilocine cHATHSA mepeMbIYKH J0II-
eH BBIKIIIOUNTHCS uHAuKatop PL] moxynss M®PII, u yepe3 HECKOJIBKO CEKYHA
JOJDKEH BBIKITIOUUTHCS nHAnKatop «Padoray momyns MOJIC-88. Ha uamukaTope
mynasTa otoOpaxkaercs, Hanpumep «1235 000 0 00 00», roe 1235 — Bpems yxoxa
noesza.

2 IMopsiaok BHINMOJIHEHUS PAGOTHI

1 O3HaKOMHUTBCS CO CXEMOW pEIbCOBOH IEMH HAJOXEHHWs, 00paTHB BHUMA-
HHUE Ha 0COOCHHOCTH MOJKIIIOYEHHS €€ K PEIbCaM.

2 V3y4nTh pexkUMbI paboThI PENbCOBOI 1enu: 1) cBOGOAHOM OT MOABUKHOTO
cocTaBa; 2) 3aHATOM MOC3I0M.

3 Ompenenuts no onucannio Moyist MOPL] TexHONOTHIO PeryaupoBKHU I10-
pOTOBOT0 YCTPOHCTBA B MOAYJIE.

4 CdopmynupoBaTh BBIBOIBI MO0 paboTe, B KOTOPBIX OTPa3uUTh Ha3HAUYCHUE
PIIH B cucremax KOHTpOJIS MOABMXKHOIO COCTaBa U €€ OTVIMYHME OT PENIbCOBBIX
LeNeH CUCTEM UHTEPBAIBHOIO PEryJIUPOBaHUS JBHKEHHS [10€3/10B.

Conep:xkanue oT4yeTa

HaumenoBanue u b pa60TLI, KpaTKasi XapaKTCpUCTHUKaA peHLCOBOﬁ Ja(anet
HaJIOXKCHUS C OINMMCAaHUEM IIpUHOUIIA €€ ,Z[efICTBPIﬂ, cxema HCCHC,Z[yCMOfI OCIIH,
TMMCbMEHHBIC OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI, BBIBOABI 10 pa60Te.

KonTpoanme BOIIPOCHI U 3a1aHUA

1 Ha xakoM paccTOSHUH OT PEIbCOBOH IIENH HAJIOXKEHHs! (GUKCUPYETCs IIPHOIIIDKCHUE
U ypaneHue noesna?
2 Ha xakoM ypoBHe yCTaHaBIIUBAETCsI IOPOT cpabaThIBAHMS IeKTPOHHOW nepamu JI1-17?
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3 Kakoe HanpsbkeHHe TO/DKHO ObITh Ha BbIxone mpueMHnka PITH?
4 KakuM [0JDKHO OBITH HanpspkeHue nmtanus PITH?

JJabopaTtopunas paboralNe3
MN3YUYEHUE TEXHOJOI'MYECKOI'O ITYJBbTA TIT-03

Lens padoThl: M3y4UTh HAa3HAYCHUE, YCTPOWCTBO, NPUHIMI JEHCTBUSA U
TEXHOJIOTUIO paboThl myabra [1T-03.

1 KpaTkue cBeieHHs U3 TEOPHH

[Mynbr Texnonornueckuii [1T-03 nmpeanaszHauen Jyis paboThl B KauecTBE Tep-
MHUHAJIBHOTO YCTPOMCTBa BBOJa—BBIBOJIA CHMBOJIBHOW HH(OpMaLUKM Ui KOM-
mwiekca KTCM. B pexuMe quanoroBoro TeCTUpOBaHUS 00ecrieunBaeT HaCTPOUKY
kxommiekca KTCM u HanonmbHOT0 000pyJ0BaHUS 00CITYKHBAIOIIUM IIEPCOHAIIOM.

[TynbT ocymecTBisieT MHOOPMAMOHHBIH 0OMEH ¢ nepugepritHbIM KOHTPOJI-
nepom ITK-02I1]] (B manpneiimem I1K) uepes mocnenoBaTenbHYIO JTMHHUIO CBSI3U
o unTepdeiicy RS-232.

1.1 TexHu4eckHe XapaKTePUCTHKH

[TynapT oOecricunBact:

1 IIpuem U3 NoOCIIeI0BATENBHOM JIMHUU CBSI3U U BBIBOJ| HA JKUJIKOKPUCTAILIH-
YEeCKUil CUMBOJIBHBIH MHIUKATOP (4 CTpPOKHM MO 16 CHMBOJIOB) COOOLIECHUH, CO-
JICpIKalX CHMBOJIBI, IPUBEJICHHBIE B Tabiaune 1 (B COOTBETCTBUM C PacIIMpeH-
HOM KonupoBouHO# Tabmuuei ASCII).

Tabnuya 1 — KognpoBka CHMBOJIOB B COOTBeTCTBHH ¢ pacmupenHoii Tadauneii ASCII

Kox 0 1 2 3 4 5 6 7 8 9 A | B|C|D E F
0 SP| 0Ol @ | P plA| P | a p
1 ! 1A Qla|qg|B|C|©® c
2 "2/ B|R|b|r | B|T| 8B T
3 #13] C | S|c|s|T |V |r y
4 $|4|D|T|d |t || D|nx [
5 % |5 E|U|]e|u| E| X]|e X
6 & |6 | F |V | f|v|X|IO|x i
7 |BEL 7G| W] g|w|3 | Y] 3 q
8 BS (|8 H|X|h|x | W || nu 1
9 Y Lol LY iy | MW |m|# 1
A | LF * | J|Z|jlz|K|DB]|«k b
B + ; K k J | Bl | n bl
C , < | L | M| b | M b
D |CR - =M m H| D |=n 5
E . > | N n O |0 | o 0
F /I 1?20 _|o I/ 4 |n s

[ BN
N



Ipumeuanue — BEL — 3BykoBoii curHam; BS — Bo3Bpat Ha miar; LF — nepeBoj cTpoku;
CR — Bo3Bpar kapertku; SP — npobeu.

2 BBox ¢ 21-KHONOYHOI KJIaBHATYyphl CHMBOJIOB U IEpeady B MOCICIOBA-
TEJNBHYIO JIMHUIO CBSA3U COOTBETCTBYIOIIMX MM KOJIOB (Tabmuia 2).

Tabnuya 2 — Koasl 21-KHOMOYHOH KIaBHATYPBI

Knasumra Start F5 9 6 3 + Enter
=
£ Koxn 1Bh 3%h | 36h | 33h | 2Bh | ODh
g & | Koapuua F2 | Fa 8 5 2 0 | space
56 | Kon 02h | 04h | 38h | 35h | 32h | 30h 20h
G Knasuma F1 | F3 7 4 1 x| shift
= Kox 0th | 03h | 37h | 34h | 31h | 2An
Knapurra Start F10 PgUp PgDn - Enter
£ | Kon 1Bh > 2Dh | 0ODh
wn
E Knasnma F7 F9 A v Ins <+
%
g | Kox 05h | 2Eh | 06h 08h
@
é Knasuma F6 F8 Home | €«— End / Shift
Kox 08h 2Fh

3 CkopocTh npueMa M Iepefadyu AaHHbIX B JUHUIO cBsizu 1200, 2400, 4800,
9600 6uT/Cc, MeTOx Nepeiau JaHHBIX — ACHHXPOHHBIMH.

4 ®opmar rrieMEeHTapHO! ITOCHUTKH:

- 1 crapt-Our;

- 8 OUT JaHHBIX;

- 1 cron-6ur.

[MuTanne mynpTa OCYIIECTBISIETCS OT MCTOYHHMKA muTaHus Onoka ITK gepes
mwiaty YIICT-M2 u uatepdeiicHbII TIHyp.

1.2 KoncTpyknust

KOHCTPYKTHBHO IyJIbT BBIIOJHEH B IuiactMaccoBoMm kopmyce «BOS 901»
¢bupmbr «<BOPLAY ¢ radaputHbiMu pazmepamu 220 X 100 x 30 mm.

B kopmyce ycTaHOBJIEHA TUIaTa YIPABICHHS C SJIEMEHTAMU U JKHIKOKPHCTAI-
JIUYECKUN HWHAUKATOpP. Pa3zbem muTanus u pa3beM IOCICA0BATCIIBHOTO HHTEP-
(eiica ykperuieHbl Ha 3aJHel cTeHKe Kopriyca. Ha nuieByro maHenb HakieeHa
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IUICHOYHAs KJIaBUarypa. DJIEKTPUUYECKUE COCIMHEHHs BCEX 4YacTed BHYTPU KOD-
IIyca OCYIIECTBIIOTCS IIPH IOMOIIH Pa3beMOB.
1.3 IlpuaHnun padoTel

Ha pucynke | mokasaHa CTpyKTypHasi cXeMa IIyJbTa, Ha KOTOpOi 0003Haue-
HBI OCHOBHBIC Y3JIbl YCTPOMCTBA.

CMOS Ctopox
93C46 ADMB805
A A A
\/ A\
”V'HV';'<: Apantep |[f— MuKpoKoHTponnep :+5B Crabunusarog
CBA3N ADM232 \— AT89C52 nuTaHus
WHgnkaTop KnasuaTtypa

Pucynok 1 — CtpykTypHas cxema myibTa

[Tocne BKIIOYEHHS NMHTaHUS IyJIbTa MHKPOINPOLECCOP IUIATHI YHPABJICHHS
HAYMHACT BBINOJHATH MPOTpaMMy, 3allMCaHHYI0 B MaMsTh MHUKPOKOHTpOJUIEpa
AT89C52 Ha peANPUATHU-U3TOTOBUTEIE TyIIbTA.

Muxkpocxema CMOS 93C46 npencraBisger co00il SHEPTOHE3aBHCHMOE 3aI10-
MHHAIOIIEE YCTPOMCTBO, B KOTOPOM MHKPOKOHTPOJUIEPOM COXPAHSIOTCS JaHHBIE
0 HAaCTPOHKax, MPOU3BEICHHBIX MOIb30BATEIIEM.

[Ipu mocTyrieHnH JaHHBIX Yepe3 JIMHUIO CBs3u agantep ADM232 mpeobpa-
3yeT curHai JuHUU RS-232 B ypoBHu TTL. YHHBepcaabHBII aCHHXPOHHBINA MPH-
émomnepenarunk (Y AIIIl) MUKpOKOHTpoOJUIEpa OCYIIECTBISECT MPUEM TOCIIEI0BA-
TENBHBIX JaHHBIX MJaMIUMHu Outamu Brepén. [IpuHATHIA OalT cpasy ke BBIBO-
JUTCSI HA MHIIMKATOP B COOTBETCTBHU ¢ Tabiuuei 2. Kypcop Ha uHaMKaTope re-
pemMelnaercsi B CIEAYIOIIyI0 HO3uIuio. [Ipu 3amojHEHHHM WHIMKATOpa CTPOKH
CIIBUTAIOTCS BBEPX, a BEPXH cTpoka Tepsiercsl. CleqyIomuii CMMBOJI BEIBOIUTCS
B HIEPBOM MO3ULMK 4-if cTpoKH. [T OJJHOCTPOYHOTO peMMa IpH MOCTYIICHUH
17-ro cuMBoOINa CTpPOKA HE OYMIIACTCS, CHMBOJI BBIBOJUTCS B 1-i ITO3MIINH.

3ameuanue — Ha naAMKaTOpE HE MOTYT OZHOBPEMEHHO BBICBEUMBATHCS Oonee § pas-
JIMYHBIX PYCCKUX OYKB, HadepTaHHE KOTOPHIX HE COBIAJACT C HAUEPTAHHEM JATHHCKHUX
CHMBOJIOB (HampuMep, «A» pyccKasi COBIAaeT 10 HAYePTaHHIO C «A» JIATHHCKOM, HO «U»
pyccKasi He UMEeT aHaJIOrOB).

[Ipy HakaTUW CHMBOJIBHBIX KJIABHII COOTBETCTBYIOIIMH KOJ CHUMBOJA
(cMm. Tabnuiy 2) cpa3y ke mepenaércs B IWHHUIO CBA3U B MOCIIEAOBATEIFHOM
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BUJe MiuagmuMu outamu Brepén. [lpu nHaxaruu kiaasummm «Shifty nmepemaua
HE MPOU3BOJUTCS, KypcOop NMPUHUMAET BHJ MUTalolIero MpsiMOYyrojibHHKA,
MHMKPOKOHTPOJUIEp KIAET HaxaTus cieayrouiei kiaasuiu. IloBropHoe Haxka-
tue knapuiu «Shifty ormensier 3Ty Komany.

[Tpu xpaTKOBpeMEHHBIX Nepe0osX B MUTAHWUH U NPH «3aBUCAHUM» MPOrpaM-
MBI «cTopoxk» ADMS805 Bbimaér curnan copoca, YTO NPUBOJMT K IEPE3AMYCKY
TIPOTPaMMBL.

BceTpoeHHsslii cTabnnn3aTop MHUTaHUS ITyJbTa MpeoOpa3yeT BXOAHOE Hamps-
xerne 9-20 B B Hanpspkenue +5 B, HeoOxoauMoe st paboThl YCTPOUCTBA.

2 Mops10K BBITIOJIHEHHUSI PaGOTHI

INocne BrtOYEHNS MUTAaHHUSA NPUMEPHO Ha 1,5 ¢ HAa MHAWMKATOpE MyJbTa BBI-
CBEUYMBAETCA 3aCTaBKa, B KOTOPOH yKa3bIBaeTCs TEKyINasi CKOPOCTb 0OMEHa uepe3
JUHUIO CBSI3H. 3aTeM Ha MHIMKATOpe 0TOOpakaeTcst Kypcop B BHJIE TOPU30HTAIb-
HOMW YepThI, PacIOIararolIUHCs B 3aBUCHMOCTH OT BBIOPaHHOTO YMCIIAa CTPOK HH-
quKaTopa B 1-# mosummm 1-# cTpoku (A7 pexuMa 4eThIpEeXCTPOUHOro OToOpa-
JKEHUS) WK B 1-1 mo3unuu 2-i CTpoKH (A7 peKuMa OJIHOCTPOYHOTO OTOOpaxke-
Hud). Jlajgee MUKpoOIpoLeccop OKuIaeT HakaTue KIAaBHUII MM IPUX0Aa coodle-
HUS 110 JINHUM CBSA3U.

2.1 IIpoBepka padoTOCIOCOOHOCTH MYJIbTA

[Ipu nocnenoBateapHOM HaxaTuu kinaBuin «Shifty u «F9» mynsT nmepexoaut
B PEXNM TECTUPOBAHMUS, TIPH 3TOM B TeueHHe ~1 ¢ oToOpaxaercs Hagnmuch «Te-
CTHpOBaHME MHIWKATOPa», a 3aTeM Ha 1,5 ¢ 0ToOpakaloTcs Bce TOUKH Ha SKpaHe
(64 3HakomecTa 5 X 8 Touek). OTCYTCTBHE 3aCBETKH KaKUX-THOO TOYEK TOBOPHUT O
HEHWCIpPaBHOCTH WHAMKaTopa. Jlamee Ha WHIMKAaTope OTOOpakaeTcss HAIINUCH
«IIpoBepka KmaBuI». B 3TOM pexuMe myTeM MOCIeJOBAaTENbHOTO HAXKATHS BCEX
KIIABHIII TIPOBEPSIETCS pabOTOCIOCOOHOCTD KJIABHATYPHI M COOTBETCTBHE BBIBOIH-
MBIX CUMBOJIOB Ha)XKaTbIM Kiasummawm. IIpu Haxatum knaBumum «Enter» tectupy-
ercsi sHepronezaBucumas namsath CMOS. Pe3ynbrar TecTHpOBaHHS BBIBOIMTCS
Ha skpaHe. [lo Haxatuio Mr000¥ KJIaBUIIM BBIBOAMUTCS cooOmieHue «lIpoBepka
CTOpPOXa» U MPOUCXOJUT «3alMKIUBAHUE» IIPOrPaMMBbI, YeM IpOBepsieTCst pado-
TOCHOCOOHOCTH «cTopoxka» ADMSO0S. ITpu npaBuibHON paboTe MPUOIU3UTETHLHO
4epes 2 ¢ MPOMCXOANT Mepe3aIryck NpOorpaMMBl.

2.2 Hacrpoiika nyJbTa

Ipu mocnenoBaTeabHoM Haxkathu KiaBui «Shifty u «F10» nyneT nepexoaut
B peXuM HacTpoek. Ha nuankaTope 0ToOpa)xaeTcss MEHIO HACTPOEK, IIPH MTOMOIIH
KOTOPOTO MOKHO YCTAHOBHUTH TpeOyeMble KOHTPACTHOCTh HHUKATOPA, CKOPOCTh
oOMeHa 10 JINHUHU CBSI3H M KOJIMYECTBO 0TOOPAKAEMBIX HA MHIUKATOPE CTPOK.
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Jlyis M3MEHEHHUs KOHTPACTHOCTH HHAWKATOpa B PeXHMe «MeEHI0» HakaTrh
knaBuiny «1», mocie yero Haxartuem kiapuiu «0», «1», «2» wim «3» ycTaHo-
BUTh TPEOYEMYI0 KOHTPACTHOCTh MHAMKaropa («0» — MakcHMalbHas KOHTPACT-
HOCTh, «3» — MUHUMaJIbHasi KOHTPACTHOCTH). [yl BO3BpaTa B MEHIO HaXKaTh KJia-
BuIry «Enter».

s ycTaHOBKH TpeOyeMoli CKOpocTH 0OMEHa 0 TTOCIIEI0BATEIEHOM JIHHUH B
pexuMe «MEHI0» HaXKaTh KIABUINY «2», TIOCIE Yero HaxxaTtheM KiaBuImd «0»,
«1y, wim «3» yCTaHOBHUTH TPEOYEMYIO CKOPOCTh B COOTBETCTBUH € TabuuIeH 3.

Tabnuya 3 — Y cTaHoBKa TpeGyeMoii CKOPOCTH 00MeHa

Kiragumnia CkopocTh, OuT/c
“0” 1200
“1” 2400
«“2” 4800
“3” 9600

Jlns Bo3BpaTa B peXKUM MEHIO HaXKaTh KJIaBHIIy «Enters.

Jnst yCTaHOBKH KOJIMYECTBA OTOOpa’kaeMbIX Ha MHJMKATOPE CTPOK B PEXUME
«MeHIO» HaXaTh KIJIABHIIY «3», ITOCJE Yero HakaTheM KIABHIIM «1» mam «4»
YCTaHOBHUTH KOJIMYECTBO OTOOpaXKaeMbIX CTPOK, paBHOE | Ml 4 COOTBETCTBEHHO.

Jlns BO3BpaTa B pEKUM MEHIO HaXKaTh KJIABHUIIY «Enters.

Jnst BeIXOza M3 pexkumMa «MeHIo» HakaTh KiaBuiry «Entery, ycraHoBiaeHHbIE
IapaMeTpsl 3allOMHUHAIOTCS B SHEeproHe3aBucuMoil mamsta CMOS u mponcxoaut
Mepe3aIycK IporpaMMBl.

[Ipumeuanue — [Ipu ucnonp3oBaHUM MyabTa coBMecTHO ¢ O1okom IIK ycra-
HOBHUTH CKOPOCTb 00MeHa 9600 OUT/C U pesKMM OTOOPaKEHHUS B YETBIPEX CTPOKAX.

2.3 BoinoJsinsieMble TEXHHYECKHE ONepaluu

Beimonnenue mporpaMMbl MUKPOKOHTPOJUIEp IyJbTa HAa4WHAET HEIocpen-
CTBEHHO TP TIOSBJICHUN HATPSHKECHHS TTUTAHUS.

IIpu pabore myabTa CHUMBOJIBI, MPUHUMACMbIC W3 JIMHUH CBSI3H, HEMOCPEl-
CTBEHHO OTOOPaXKAIOTCS HA MHIUKATOPE MYJIbTA.

[Ipu HaxaTum KIaBHINM Ha KiaBHaTtype (cM. Tabiuiy 2) KOI BBEICHHOTO
CHMBOJIA HETIOCPEICTBEHHO IepeaéTcsi B IMHUIO CBS3H.

ITepeuens komana KTCM, popmupyeMbIX MpU MOMOIIW MyJbTa MPUBEACH B
tadnuue 4.

Tabauya 4 — Mepeyens komang KTCM

Homep KOMAHJA KTCM

11 HauaJio perjiaMeHTHBIX pagoT
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12 OxoHYaHHe perjJaMeHTHBIX padoT

15 IIpoBepka moayJss MUKPOKOHTpoLIepa MMK

Ipooonsicenue mabauywt 4

Howmep ‘ KOMAHJA KTCM
Juarnocruxa moayaa MO/IC u nmyTeBbIX JaTYHKOB
07 OK (0CHOBHBIE KaMepbl)
107 BK (BciomoratenbHbIE KaMephl)

Pesxxum OPHEHTAIUU HANMOJBHBIX KaMep

03 JleBast OK(ocHOBHas kKamepa)

04 IpaBas OK(ocHOBHas kKamepa)

103 JleBast BK(BcriomoratenbHast kamepa)
104 [IpaBas BK(BcriomorarensHast kamepa)

Perynuposka AL B mogyse MOTC

05 OK(ocHoBHas kamepa)

105 BK(BciomorarensHast kamepa)

KoppekTnpoBka nocTossHHOiIi cocTaBiasonieii B moxyie MOTC

06 OK(ocHOBHas Kamepa)

106 BK(BcriomoratenbHast kamepa)

KaJll/IﬁpOBKa NPpUEMOYCU/IUTE/IBHBIX TPAKTOB

01 JIO
02 o
101 JIB
102 1B
IIpoBepka nrymoB GosiomeTpa

17 OK
117 BK
14 IIpoBepka kaHa1a KOHTPOJISI TeMIIEPaTypPbl
05 Peryauposka JI[THB

IIpoBepka 3ac/I0HOK HANOJBHBIX Kamep
08 OK (oTkpsITHE)
108 BK (oTkpbiTHE)
09 OK (3akpsiTHE)
109 BK (3akpeiTne)
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PerynpoBka KOHTPOJIbHBIX JIAMIOYEK

03+ ‘ JIO (mpoBepxka)
Oxkonuanue madauywl 4

Howmep KOMAHJA KTCM
04+ IO (mposepxa)

103+ JIB (mpoBepka)

104+ [1B (mpoBepka)
03* JIO (perynmpoBka)
04* IO (perymupoBka)

103* JIB (perymnupoBka)

104* 1B (perynmpoBka)

IIpoBepka cBsi3M 1 MpocMoTp Oydepa mamMsATH

16 OCHOBHBIE
116 Bcnomorarenbabie

NmuTanus noesna c KOHTPOJIbHBIMU CUT'HAJIaMH

4n N — KOJIMYECTBO BaroHOB

HmMuTanus moe3ia ¢ JaMnouKkaMu

2n N — KOJINYECTBO BarOHOB
13 IIpoBepka cueTynKa oceii 1 yCTAaHOBKH IefaJiei
00 BrIkiII0UeHHe PeryJIMpOBOYHOIO Pe:KUMAa

Habop xaxxmoit koMaHIB! JODKEH 3aBEpIIaThCsl HaKaTHeM kiaBummu Enter.
Hanpumep 11 Enter. ITpu stom TIK dopmupyer u nepenaer 8 APM JIIIK un-
(dbopmManuo 0 BpeMeHH Hadasia paboT Ha YCTaHOBKE, a Ha MHAMKATOP IYJIbTa BbI-
BOJUTCA MHGOpMALU CIEAYIOMEro BUa;

HP 09-35,

rae HP — nmavano pabor;

09-35 — Bpemst Havyaa paboT (Yackl ¥ MUHYTHI) HA MOMEHT BBO/Ia KOMaH/IbI.
ITo okoHuaHMM PabOTHI € IMyJIbTa BBOAUTCS KOMaH/A!

12 Enter

[pu >Tom T1IK popmupyet n nepenaer 8 APM JITIK urpopmMaIiuio o BpeMeHI
OKOHYaHHUS pabdOT Ha YCTAaHOBKE, HA MHANWKATOD ITyJIbTa BEIBOAUTCS MHPOPMAIHS
CIICTYIOIIETO BUA:
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OP 16-28,
rae OP — okoHuaHue paboT;

16-28 — Bpems oxoHuaHHs pabOT (4ackl U MUHYTHI) HA MOMEHT BBOJIa KO-
MaH/bI.

Jus mposepku moayiss MMK 6ioka TTK BBOAMTCS ¢ KIIaBHATYphI MyJIbTa KO-
MaH/Ia BBIBOJA PE3YJIBTATOB TecTa maMATH AaHHBIX (O3Y) m maMsaTH mporpamMm
(T13Y) moxyns MMK:

15 Enter,

Ha vHankaTop mynbTa BRIBOAUTCS OHO U3 CICIYIOMIUX COOOIIEHHH O COCTO-
sanu O3Y u I13V:

I1-0 0-0 — TI3Y u O3Y wucnpasHsl;

-0 o-1 — I3V ucmpasuno, O3Y HeHucmpaBHo;
I1-1 0-0 — TI3Y Heucnpasuo, O3V ucnpasHo;
II-1 0-1 — TI3Y u O3Y HeucnpapHBI.

Jnis BritoueHus pexxuma auarHoctuku Moxayist MOJIC u myTeBbIX JaTYUKOB
BBOJUTCS C KJIABUATYPBI IIyJIbTa KOMAaH/a:

07 Enter — 111 OCHOBHBIX HAIOJILHBIX KaMep;
107 Enter — nyis BcioMoraTeIbHBIX HAIOJIBHBIX KaMep.

HpI/I 9TOM MOAYJIb MMK nHauunaer NEPpUOANYICCKHU CUHUTBIBATh U BLIBOJUTH
Ha MHAUKATOP 1yJibTa JaHHBIC O COCTOSIHUU MOJYJISA MO,HC U JaT4YHUKOB B (1)0p-
Mmarte:

07 00000000,

IJie TIepBbIC /[Ba 3HAKA — KOJ KOMaH ibl, 3Haku ¢ 4 1o 11 — undopmanus o co-
crossHuN Moayist MOJIC88 u JaT4MKOB B COOTBETCTBHH C TaOJIUIIEH 5.

Tabauya 5 — Coctosinne moxysisi MODS 88 u naTuynkoB

3Hak 3HayeHHe UYro o3HauaeT
4 0 3aci0HKa MPaBOi HANOJLHOM KaMephl 3aKphITa
4 1 To xe oTkpbITa
5 0 3acioHKa JIeBOil HAIOJIBHON KaMephl 3aKphITa
5 1 To xe oTKpbITa
6 0 M3V moayast MOJIC ucnpaBHO
6 1 To ke HencrnpaBHO
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7 0 03Y moayns MOJIC ucmipaBHO
7 1 To ke HeucnpaBHO
8 0 Hanpsokenue nuranus OI1-1 ectb
Oxonuanue mabauywt 5
3Hax 3HaueHue Yto o3HAUaeT
8 1 To ke OTCYTCTBYET
9 0 Her curnana ot gatuuka 3
9 1 CurHan oT JaTddka 3
10 0 Her curnana ot gatuuka 2
10 1 CurHan oT JaTduka 2
11 0 Her curnana ot marumka 1
11 1 Curnai ot gatyuka 1

HabGop u BBOA Ipyrux KOMaH] OCYIICCTBISCTCS aHAIOTHYHO. OmmOoYHO
HaOpaHHAs KOMaHJa OTMEHSETCA HaKaTHeM KiIaBumd «CTapTy.

Coz[epmalme oT4yeTa

HanmeHoBaHUe U 11eNb pabOThI, KpaTKas XapaKTePHCTHKa TEXHOJIOTHYECKOTO
NyJbTa C ONMUCAHHEM IOPsIKA ero MPOBEPKH W TEXHOJOTMH HAaOOpa KOMaH[,
Ha3HaUYeHHEe KOMaH[ Uil MpoBepku pabdotocmocobHoctn kKomruiekca KTCM u
61oxa I1K, muceMeHHbIe OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHL, BEIBOJBI 10 paboTe.

KOHTpOJIbeIe BOIIPOCHI M 3a1aHUS

1 KakoBo Ha3zHauyeHue ctopoxxa ADMB805?

2 Yto o3nauvaroT 1ubpsl 232 B GoKe agantepa, IpUBEICHHOM Ha pUCyHKe 27
3 Kakoe 9ncIiio CTpoK pa3MemiaeTcs Ha AUCIUIee MynbTa?

4 C moMomIbI0 KaKHX KJIABHII OCYIIECTBISIETCS HACTPOiKa ImyIpTa?

5 Kakast KOMaH/ia IOJDKHa TIPeIIIeCTBOBATh HaYaly periiaMeHTHbBIX pabot?

JlabopaTtopHas pabortalNe4
HUCCJEJOBAHUE IPUEMOYCUJIMTEJIBHOI'O TPAKTA

Heab padoThl: U3y4UTh Ha3HAUCHUE, YCTPOMCTBO, MPUHIUN JIEHCTBUS U UC-
CIICZIOBATh PEKUMBI paOOTHI SJICMEHTOB U Y3JIOB TPHEMOYCHIUTEIHLHOTO TPAKTA.

1 Kparkue cBegeHusi U3 TeOpUHu

YCTpOﬁCTBa MPUEMOYCHUJIUTECIILHOI'O TpaKTa MpCAHasHA4YCHbI JId YyJlaBJIMBa-
HUSI MHQPAKPACHOI SHEPIUU M3IIy4eHUs] KOPITYyCOB, OYKC, IpeoOpa3oBaHus ee B
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ANIEKTPUYECKHE HMMITYJIbCHBIE CHUTHAIIBI M YCHJICHHS IOCIEIHUX /0 Tpedyemoii
BenuuuHbL. B cocra anmnapatyps! IVCK-b u KTCM BkmroueHs! ABa UM YeThIpe
IPUEMOYCUIIUTENbHBIX TpakTa Uil MpaBod M JeBOil cTtopoH moe3ma. Kaxmbrit
MIPUEMOYCHIIUTEIILHBIN TPAKT BKJIIOYAET B ce0sl MPUEMHUK WH(PAKPACHOTO H3ITy-
YeHHs: (MMMEPCHOHHbII TepMope3ucTOpHblid 6omomerp tuma BI11-2 unu BII-2),
MIPEABAPUTENLHBIA U OKOHEYHBIH YCWJINTEIM M HMCTOYHHMK NUTAHUS OOJOoMeTpa.
BonomeTp, mpeaBapuTeNbHBIH YCHIIMTENh W MCTOYHHMK INHTAaHUS OoyiomMeTpa
pa3MemaTcs B NPUEMHOH Kallcylie HAalmoJbHOW KaMephl, a OKOHEUHBIH yCHU-
nuTens — B Onoke ycuieHus croiiku ammapatypel AUMCK-b wnmm B mMonmyme
MOTC ammapatypst KTCM.

Bomomerp BII-2 coBMemmaeT nprueMHHUK HH(PPaKpacHOTO M3ITy4YeHHS (TepMO-
PE3UCTOPHBIE AIEMEHTHI) U MpUEMHYI0 onTuky. [IpuHnun geficTBust GosomeTpa
OCHOBAaH Ha W3MEHEHHMH JJIEKTPHUYECKOTO COIPOTHBIICHHUS TEPMOPE3UCTOPHOTO
JJIeMEeHTa 3a CYeT MAJAIOUIero JY4YHCTOro MoToka. KOHCTpyKTHBHO OojoMeTp
(pucyHoxk 1) cocTouT U3 Kopmyca 2, AepKarens JUH3bI 3, JTUH3bI 5, OCHOBaHUA 7,
u30ATOPOB 8, 11oK0JsA 9 U BeIBoOB 10. BHyTpH Kopmyca 6osiomMeTpa pa3MeIieHb!
OCHOBHOMH 4 1 KOMIIEHCAIIUOHHBII 6 T€PMOPE3UCTOPHBIE STIEMEHTHI.

Jlunza 6onometpa BII-2 BeimoyiHEHa U3 TepMaHus, MPOMYCKAIONIET0 HH(pa-
KpacHOe U3NydyeHHue ¢ IIMHON BOJHBI OT 1,7 1o 15 mkxM. JluH3a BnasiHa B nepika-
TeJb, KOTOPBIM KPENUTCSI K OCHOBAHMIO IIPU MOMOIIM TYroi nocagku. Takum xe
00pa3oM KPEnuTCsl OCHOBAHHE B LIOKOJIE.
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Pucynok 1 — Bonxometp BII-2

JepkaTenb JIUH3BI, OCHOBAaHHE M IJOKOJb YCTAHOBJICHHI B LIMJIMHAPUYECKOM
Kopiryce u3 kKoBapa. Hapyxusrii muamerp kopiryca — 17,6 MM, a mimmHa — 28 MM.
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Topubl qepkatens JUH3bI U OKOJISI COSTUHSIOTCS ¢ KOPILYCOM C TOMOLIBIO CBap-
KM, YeM 00€CIIeYrBaeTCsl TEPMETUYHOCTh BHYTPEHHEH MOJ0CTH 600MeTpa.

AXTHBHBI TEPMOPE3UCTOPHBINA diieMeHT 4 pa3melnaercss B (oxyce JIHH3BI,
IJie KOHIIGHTPUPYETCS U3MEPSIEMOe M3JTydeHUE, U HaXOIUTCS C HEll B ONTHYECKOM
KOHTAKTe, T. €. OCYILIECTBIEHa MIMMEPCHsl YyBCTBUTEIbHOr0 MaTepuana. Kommnen-
CallMOHHBII TEePMOPE3UCTOPHBIA 3JIeMEHT 6 pa3Mernaercss Ha candupoBO IMoj-
JIOXKKE W 3allUIIeH OT WH(PaKpacHOW paaualiy aJlOMUHHEBBIM dKpaHoM. Ob6a
SJIeMEHTa MOJAKIIOYCHB K BEIBOJAM cepeOpsHOW MPOBOJIOKOH AHMaMETpOM
0,05 mM. BriBogsl GoioMeTpa YKpEIUIEHBI B IIOKOJE Ha M30JATOpax U3 CIHEIH-
IBHOTO CTeKJA. [ BIaro3amuThl CTEKISTHHBIX W30JIITOPOB IIOKOJb 3aJIMBACTCS
CHEIHATBHBIM KOMITAYHIOM.

OpxHUM U3 BaXXHBIX TPeOOBaHUII K ammaparype TeImIOBOTO KOHTPOIA OyKC SB-
nseTca obecrieueHre HEOOIBIIOTO TUaMeTpa Imoiisi 0030pa Kopiyca OyKCOBOTO
y3J1a C LEJbI0 UCKIIIOYEHHS TIpHeMa SHEPIUU M3JIyueHHsl OT IIOCTOPOHHHX Harpe-
TBIX TNPEIMETOB BO BpeMs JBIDKEHHUS Ioe3la. B jocrarouHoil cremeHu 3ToMy
TpeOOBAaHUIO YIOBIIETBOPSIOT XapaKTEPUCTHKH MPUEMHOIl ONTHKM OosioMmeTrpa
BI1-2. /lnarpamMMma HampaBJICHHOCTH ONTHUKKA OOJIOMETpa 3aBHCHUT OT Pa3MEpoOB
MIPUEMHOM TUIOIIAIM YyBCTBUTEILHOCTH AJIEMEHTA, PaAnyca JIMH3bI U KO3 PHLIH-
€HTa MpPEeJOMIICHNSI MaTepHraia JMH3bL. [Ipn BHIOpaHHBIX KOHCTPYKTHBHBIX Iapa-
MeTpax 0GoJioMeTpa IIMPUHA JUarpaMMbl HaIIpaBJICHHOCTH ONTHKU Ha yposHe 0,5
BEIXOomHOTO curHana U, cocraisier 3° (pUCYHOK 2).

/Uc, OTH.ea \

/ 0.8 \

0,6

I< 04F 3 >I\
% N

1,8 1,2 0,6 0 0,6 1,2 q, rpaa

Pucynok 2 — Jluarpamma HanpapieHHOCTH Gosomerpa BII1-2

[Ipu Takoil mupHHe JUarpaMMBbl HalIPaBICHHOCTU ONTHKK 0OJIOMETpa U BBI-
OpaHHBIX pa3Mepax YCTAHOBKHM HAIOJBHBIX KaMep OTHOCHTENILHO PENbCOB JAua-
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MeTp mojis 0030pa Kopiyca OYKCOBOTO y3Jia B PacUeTHOH TOYKE BCTPEUH CO-
CTaBJseT MpUOIM3UTENBHO 80 MM.

AXTHBHBI U KOMIICHCAI[HIOHHBIA TEPMOPE3UCTOPHBIE DIIEMEHTHI OojloMeTpa
BII-2 umeroT compotusienue 2,5 + 0,5 MOM mpu TemmepaType OKpYKarolIero
Bo3ayxa 25 °C. TemneparypHblii K03 (GHUIMEHT COMPOTUBIEHUS HOIYIIPOBOIHH-
KOBOro Marepuaia paseH 4 °C, IpH yMEHBIICHHH TeMIepaTypbl OKpPYXaloIlero
BO3/lyXa CONPOTHBIICHHE OOJIOMETpa PEe3KO BO3pPAcTaeT W MpPU TEMIEepaType MH-
Hyc 20 °C nmocturaer 50 MOwm. MHTerpanbHas 4yBCTBHUTEIBHOCTH OOJIOMETpa
ompezaensercs no popmyie
Yo

:
Wyo Fy

rae U, — curnan Ha BeIxoze Oonomerpa, B;

SZO =

Waq) — ITOJIHasA IJIOTHOCTH TCIJIOBOI'O IIOTOKA, BT/CMz;

o 2
Fﬁ — IJ1Ioazab MPpUEMHOUN MMOBECPXHOCTU YYBCTBUTCIIBHOT'O DJICMCHTA, CM .

Hus 6omomerpa BII-2 3HaueHne HHTETpaTbHON YyBCTBUTEIBHOCTH 33JaHO Ha
yposae 100 B/Bt npu TemmepaTtype okpysxatomiero Bo3ayxa 25 °C.

Hannune TemmneparypHO 3aBHCHMOCTH CONPOTHUBIEHHUS OOJIOMETpa M €ro
WHTETPAJIbHOM YYBCTBUTEJIBHOCTH MPUBEIO K HEOOXOAMMOCTH CTaOWIM3aluu
TeMITepaTypbl BHYTPH HAIOJBHBIX KaMep. 3a cueT MPUMEHEHHUS] CUCTEMBI TepMO-
cratupoBanus HanoibHeIX Kamep JVMCK-b u KTCM ynanock B 3HaunTeNbHON
CTENEHN YMEHBILIUTD BIMSHHUE TEMIIEPATyphl HAPYKHOT'O BO3/yXa Ha XapaKTepH-
CTHKH 0OJIOMETpa.

[Tpu pabote anmapaTypbl 0OHapyKeHHsI MEperpeTsix OyKc B MIMPOKOM Jaua-
Ma30HE CKOPOCTEH JIBIKCHHSI KOHTPOIMPYEMBIX MOE3JI0B BaXXHBIM ITapaMeTpoOM
MIPUEMHNKA MH(PAKPACHOTO HIITYUCHHUS SBISETCA €ro IOCTOSIHHAas BPEMEHH T.
[ocrostaHas Bpemenu Oosomerpa BII-2 3aBHCHT OT TermioeMKOCTH U K03 GHuIu-
€HTa TEIUIOOTJaul TyBCTBUTEIBHOTO CIIOS, OIPENEINeTCs] €r0 YaCTOTHON Xapak-
TEPUCTUKON (PUCYHOK 3) U paCCUUTHIBACTCS O GOpMyIIe

1

T=-—,

2nf
rae f — yacTora, Ha KOTOPOIl YyBCTBUTENBHOCTD Oonomerpa coctasisier 0,7 ero
yyBcTBUTENbHOCTH Ha yacToTe 10 I'm. ITocrossHHAs BpemeHU OoioMerpa
BII-2 maxomurtes B mpeaenax 3—5 mMc. DT1o obecrieynBaeT KOHTPOIb MOE3-
JOB 0€3 MCKa)XCHUS aMIIMTYAbl BBIXOJAHOTO CHUTHaja 00JoMeTpa JI0 CKO-
pocreit mBrmxeHuss okoio 100 xm/ga. C menpro pacIIMpeHHs IAHarazoHa
CKOpOCTEl ABIKEHHSI KOHTPOIHUPYEMBIX Moe310B 10 250 KM/4 B cocTaB

OKOHEYHBIX YCHJIMTENEH BKIIFOUEHBI CIIEIHAIbHBIC KOPPEKTUPYIOLINE LIETH.

YCcuIUTENBHBIA TPaKT MpeHA3HAYCH /ISl YCUIICHHS 10 TpeOyeMol BeTMYHHBI
CUTHAJIOB OT OYKC, MOCTYMalmuX ¢ Bbixoga Oomomerpa BII-2. MakcuManbHBIH
kodddurment yeunenns cocrasasier 1 - 10, TIpHHIMI TOCTPOCHHS YCHITETh-
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HOTO TPaKTa ONPEIENIeTCs XapaKTepUCTHKaMH HCIIoIb3yeMoro oonaomerpa BII1-2
U BBIOpaHHBIM METOJIOM KOHTPOJIsl TeMIeparypbl KopnycoB Oykc. CoriacHo 3To-
My METOJly aMIUIUTYJa CUTHaJIa Ha BBIXOZe 00JI0MeTpa MpOHOpLIHOHAIbHA Pa3HO-
CTH TeMIIepaTyp Kopiryca OYKCHl U OKpPYKAIOIIEro Bo3yxa (paMbl BaroHa), a ero
JUTUTEBHOCTD 3aBUCHT OT CKOPOCTH TI0€3/1a.
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Pucynok 3 — YactoTHas xapakTtepuctuka 6omomerpa BII1-2

Jnsi AMarHOCTHKY M OLEHKHM paboThl MPUEMOM3MEPUTENLHOIO TPaKTa B CHU-
cremax JIMCK-b 1 KTCM ucnomnp3yroTcss pexHUMbl UMHUTALUU O€3[1a C KOH-
TPOJILHBIMH, TEIUIOBBIMU M 0€3 TETJIOBBIX CHUTHAJIOB. PE)XXKMMBI MMUTAIIMH MOTYT
3a1aBaTbCsi KAaK C IEPErOHHOM YCTAHOBKHM, TaK U CO CTaHLMOHHOW CTOMKH
(AUCK-b) wmm ¢ xnaBuarypsr APMa JIIIK (KTCM). anee paccMoTpeHa ana-
THOCTUKa IpueMounsMepurenbHoro Tpakra B cucteme KTCM. Ha neperone ais
9THX LeJIeH ¢ KIIaBUaTypsl MyJIbTa BBOIATCS KOMaHAbI 4 N, 2 N wmu 3 N. s umu-
TaIWY 10€3/1a ¢ KOHTPOJIBHBIMH CUTHAIAMH C KJIABHATYPHI IIyJIbTa BBOJUTCS KO-
MaHJa:

4 n Enter,
rae N — KOJUYECTBO MMUTHUPYEMBIX BAarOHOB (3aaeTCsl HAKATHEM KIABUII C

nudpamu ot 2 10 9). I[Ipu 3TOM 3aC/IOHKH HAINOJNBHBIX KaMep OTKPbI-
BAaIOTCSl, TEIUIOBbIE CUTHAJIBI UMHUTHPYIOTCS H(POaHAIOTOBBIMU Mpe-
obpasoarensimu monyieii MOTC, a nadopmanus, BEIBOAMMAs Ha HH-
JUKATOp MyNbTa, MPU UMUTALUU COOTBETCTBYET IPOXOJY pPeaIbHOTo
rmoesjia ¢ HarpeTsIMu OykcaMu. Jlish MpOBEPKH ATOM OINepanuy Cienyer
npocMoTpeTh Oydepnyto namsats B O3V nepudepuitnoro KoHTpoLIe-
pa IIK, B kxotopylo 3ammchiBaercs nmH(popManus o0 0ocsiX, ypOBEHb
TEIUIOBBIX CHTHAJIOB OT KOTOPBIX NPEBBICHI YPOBEHb YCTaBKH «KOH-
Tponby», NpuHATEIX 0T APM JIIIK. MakcumanbHO€ KOJIMYECTBO OCEH,
3anmuckIBaeMBIX B Oydep paBHo 20. s mpocMoTpa comepKuMoro 0y-
(epa ¢ KIaBuaTypsl MyIbTa BBOAUTCA KOMaHAA!

16 Enter — 1 OCHOBHBIX HAIOJBHBIX KaMep;

116 Enter — mis BcioMoraresIbHBIX HAIOJIBHBIX KaMep.
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[Ipu 3TOM Ha MHAMKATOP MYJIbTa BBIBOJUTCS OJHO U3 CIEAYIOLIMX CO-
oO0IIeHuH:

1) HC I - uet coenunenns ¢ APMowm JITIK (mipu 0OpbiBe KabenbHOMH -
HUU, coequusoneil neperonnsle ycrpoiictBa KTCM co CTaHIIMOHHBIME);

2) B-H — B 6ydepe uet nndopmanmy;

3) 005 01 02 17 3 4 — undopmanus B Gydepe, rue

005 — mopsiKOBBIi HOMEp BaroHa (BKJIIOYasi IOKOMOTHBEI);

01 — HOMED OCH;

02 — TemIoBOH YpOBEHB, JI€Basi CTOPOHA;

17 — TenmoBO¥ ypOBEHB, MIpaBasi CTOPOHA;

3 — BepLIKHA TEIJIOBOTO CHTHAJIA B CTPOOE, JIeBasi CTOPOHA;

4 — BepiIMHA TETIOBOTO CUTHAJIA B CTpoOe, TIpaBasi CTOpOHa.

ITpocmotp Gydepa OCYIIECTBISECTCS HAXKATHEM KIIABHII «d»u «T» ma
mynsTe (IPH MHTAIOIEM Kypcope — Tocie Haxartus kiaasumm «Shifty). Tlpu

Ha)XaTHHU KJIaBHIIH ((T » Ha UHAUKATOP BBIBOAUTCS I/IH(i)OpMaHI/IH o CJ'IC}.'[yIOIIIGi;I

OCH, 3aIKCaHHON B Oydep, NPy HAKATHA KIABHIIH « ~L » Ha UHIUKATODP BBIBOJIUT-
cs1 uH(opMaIHst O IPEIBIAYIIEH OCH, 3alMCaHHO B Oydep.

CpaBHuTE cojiepkuMoe Oydepa HarpeTbix oceil ¢ HHpopManueH, MPUHITON
APMowm JITIK.

PexwM mMuTaMK TI0€37a C TEIUIOBBIMU CUTHAIAMH MPOBOAUTCS ITyTEM BBO-
Jla C KJIaBUATYPbI MyJIbTa KOMAH/IbI:

2 n Enter,
re N — KOJMYECTBO BarOHOB B UMHUTHPYEMOM II0€3/IC, 33/1aeTCsl HAXKATHEeM Kia-

Bum ¢ mudpamu ot 0 1o 9. IIpu 3TOM 3aCIOHKM HANOJBHBIX KaMep 3a-
KPBITBI, & TEIJIOBbIE CUTHAIBI UMUTHPYIOTCS BKJIIOYCHUEM KOHTPOJBHBIX
JIaMI, YCTAaHOBJICHHBIX B HAIOJBbHBIX KaMepax B IOJie 3peHHsi 00JIoMeT-
pOB.

Wndopmanus, BEIBOAUMAS HA MHIUKATOP ITyJIbTa IPH UMUTALMN aHAJIOTHYHA
JAHHBIM TIPU TIPOXOJIe peajbHOro noeszia. Pexxum mpocMorpa Oydepa aist aToro
BHJA UMHTAI[MKM AHAJOTHYCH MpPUBeACHHOMY paHee. ClieayeT yOemIuThCs B TOM,
4yT0 B Oydep 3anucana nHGopMaIys 00 OCSIX, TCIUIOBBIC YPOBHH KOTOPHIX HUMEIOT
3HaueHue He Huxe 20.

PexuM nMuTanmu noesga 0e3 TEIUIOBBIX CUTHAIOB BBOIUTCS C KIIABHATYPHI
yJbTa KOMaHI0#:

3 n Enter,

rje N — KOJMYECTBO MMUTHPYEMBIX BaroHoB (He MeHee ABYX). [Ipu 3ToMm 3a-

CIIOHKU HAmOJIbHBIX KaMep OTKPBIBAIOTCS, TEIUIOBBIC CUTHAIBI HE
WMHUTUPYIOTCSI, UHPOPMAIIKS, BBIBOJUMAS HA HHIMKATOP MyJIbTa MPU
MMHTAIMK aHAJOTMYHA JaHHBIM IIPU [IPOXOJIe peajbHOro mnoesna 6e3
HarpeTeix Oykc. Pexxum mpocmotpa Oydepa s 3TOTo BHIA HMHTA-
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MW aHaJOTHYeH MpHUBEACHHOMY paHee. CiemyeT yOeauThCs B TOM,
4to B Oydep He 3anmrcaHa HHGpopMmanus.
3anmyck MMHUTAIMK MPOXoJa KOHTPOJBHOTO Moe3fa ¢ kiaBuatypsl APMa
JIIIK na KTCM 3akmioyaercs B MOCBHUIKE KOMAaHJbl «MMHUTAIUS» Ha TMEPEroH.
Jus popMupoBaHusl KOMaHABI U BhIOOpa PEKMMOB UMHUTALMH HEOOXOJIUMO BbI-
OpaTh yKazaTelleM «MBIIIKI» n300paxenue tpedyemoro KTCMa, HaxaTh mpa-
BYIO KHOITIKY «MBIIIIKHY, B TIOSBUBIIIEMCSI MCHIO BEIOpaTh WKOHKY «/MuTanus Ha
KTCM» u HaxaTh JI€BYIO KHOIKY «MBbIIIKWY». [1OSBUTCS OKHO Ui BKJIIOUEHUS
peXrMa IMUTAIINH, IPUBEICHHOE Ha PUCYHKE 4.

Nomens (M). MmauTaTop B

|§ = gar.  CuMrHanu3auwvs

* De3 Tenn

T Tenn
© KOHTP X OrmeHa

Pucynok 4 — OKHO IOCBUTKHA KOMaH/IbI Ha BKITIOUCHHE pPeKUMa
nvutanun it KTCM-01/]

B mosBuBniemcst okne «Mmuratop» HeoOxoammo: B mone «Iloxs. ex.» BHI-
Opate TpeOyemoe uncino BaroHOB (1-9), MocTaBUTh OTMETKY B PEeKHMax MMHUTa-
UK ¥ HaxaTh KHONKY «[lepenate». [Ipn 3TOM OKHO 3akpoercsi, a KOMaHaa OT-
mpasurcsi KTCMy.

ITpu hopMupOBaHUK KOMAHIBI JOCTYITHBI CJICIYIOIINE PEKUMBI IMHTALIUH:

«be3 TeIIOBBIX» — UMHUTAIUS IIPU OTKPBITHIX 3aCJIOHKAaX, CUTHAI Ha 0oJo-
METpBI IIOCTYIIAET «OT Hebay;

«C Ten10BBIMI) — UMHUTALNSA NIPU 3aKPBITHIX 3aCIOHKAX, CUTHAJI Ha 0oio-
METPHBI MOJAACTCA OT KOHTPOJBbHBIX JIaMIl,

«KoHTpoOJIbHBIE» — UMHTAIMS TPU 3aKPBITBIX 3aCJIOHKAX, JIAMIIBI HE BKJIIO-
YaloTCs, CHTHAI (POPMUPYETCS UCKYCCTBEHHO.

Jnst mpoBepKH BKIJIIOYEHHsI YCTPOHCTB CHUTHAJIM3ALMU M OIOBEIIEHHUS HEoO-
XOAMMO TIepe]] MTOCHIIKON KOMaH/IbI TIOCTAaBUTh OTMETKY B IoJie «CHTHANN3aIH».
JlelicTBue 3TOH OTMETKHM pacHpOCTpaHsAeTCs TOJBKO Ha OJWMH WMHTAIMOHHBIN
noesa. [Ipu uMuTamu «c neperonay mwim ¢ APMa 6e3 ycTaHOBKHM OTMETKH CHT-
HaJIM3allKsl BKIFOYaThCs HE OyeT.

2 lopsiiok BHINOJHEHHST PadoThI

B cooTBeTcTBHMU € OMMCaHHMEM MMUTALMU IPOXOJa Moe3/a C MynbTa Ha Iepe-
roHe u ¢ APM JIIIK npoBectn auarHoctuky naboparopHoit ycranoBku KTCM.
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Pe3ynbTaThl MMUTALMU TPOKOHTPOIMPOBATH 10 HHIUKATOPY IYyJIbTa U 110 TabIu-
mam APM JITIK.

Conep:xkanue oT4yeTa

HanmenoBanue u 1enb paboThl, KpaTKasi XapaKTEPUCTHKA TEXHOJIOTHH UMH-
TaIUM MPOX0/ia KOHTPOJIBHBIX IMOE3/I0B C OMHMCAHMEM Mopsaka Habopa KOMaH[,
Ha3HA4YEeHUS KOMaHJ JUII AMArHOCTHKH M IPOBEPKH pabOTOCHOCOOHOCTH KOM-
mwiekca KTCM, tabmuuet APM JIIIK ¢ pe3ynpTaraMu MMUTalWHM, NMHCbMEHHBIE
OTBETHI Ha KOHTPOJILHBIE BOIIPOCHI, BBIBOJIBI 110 PadOTE.

KOHTpO.]'ll)Hble BOIIPOCHI U 3a1aHUA

1 Ilepeuncnure y31abl U IPUOOPHI, BXOIANINE B MPHEMOYCHIMTENbHBIN TPAKT, U yKa-
KHUTE UX Ha3HAUYCHHE.

2 Yemy paBeH quaMeTp 1o 0630pa 60I0MEeTpOM Kopiryca OYKCHI B PaCUETHOMH TOUKe
BCTpeun?

3 Uemy paBHa mocTosiHHas BpeMeHH Oonometpa BII-2 u 10 Kakux CKOpocTeil ABHKe-
HUs obecrieunBaeTcs KOHTPOIIb 1moe3a?

4 OOBbsicCHUTE 3HAUCHHUE CICAYIOUIMX LU(p, 3anucaHHBIX B OydepHyto mamsate O3Y
nepudepuitHoro kouTpoiutepa: 005 01 02 17 3 4?

5 [ns xakod Henu U KakuM 00pa3oM OCYIIECTBISETCS TEPMOCTATUPOBAHUE HAIOIb-
HbIX kaMep B ycraHoBkax JAMICK-b u KTMC?

6 Kakas xomanzaa BBogutcs ¢ nyibta [1T-03 mis uMutanuu nmoesaa ¢ KOHTPOJIbHBIMU
curHasnamu B ycraHoBke KTCM-01/1?

Jlabopatopuas paboralNeb
OPUEHTANIMSA HAITOJbHBIX KAMEP

Ieap padoThl: M3yINTh HA3HAYCHUE W TEXHOJIOTHIO HCIIOJIb30BAHMS OPHEH-
THUPHOTO YCTPOMCTBA, a TAK)Ke METOIMKY KOHTPOJIBHOM HMPOBEPKH M KaTHOPOBKU
MIPUEMOYCHIIUTEIILHOTO TPAKTA.

1 KpaTkue cBeieHUsI M3 TEOPUHU

OpueHTanus HAONBHBIX KaMep 3aKII0YacTCsl B HACTPOMKE ONMTHYECKUX OCEH
npueMHUKOB MK-m3irydeHnst Ha 30Hy KOHTPOJISI OyKCOBOTO y3J71a ¥ TIPOU3BOIUTCS
TIPH TTOMOIIN OPHEHTHPHOTO ycTpoiicTBa. OpHEHTHPHOE YCTPOHCTBO COCTOUT W3
TOPU3OHTAIIBHOM U BEPTUKAIBHOU peeK. I'opu3oHTanbpHas peilka CIyXuT AJis
YCTAHOBKH Ha PEIbCHl U MMEET COOTBETCTBYIOUINE (PUKCATOPHI MOJOXKEHHUA. Bo
n30ekaHue KOPOTKOTO 3aMBIKaHUS MEX]Yy PellbcaMU peiika cleiana pa3pe3Hoi ¢
H30JIIUOHHOM IIPOKIAAKOM MEXIy 4dacTsAMH. Pelika, BBICTyNAOLAs 3a TOJIOBKY
penbca Ha paccTosiHue 650 MM, sSBiIIETCS padodeii ¢ OIUPPOBAHHON MIKAIOW OT
300 go 650 MM yepe3 5 mMm. Pabouast 4acTh rOPU3OHTAIBHON PEHKH UMEET IPO-
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pe3b IS yCTAaHOBKHU U IEPEMEILECHUS] BEPTUKAIbHOU peiiku. BepTukanbHas pelika
¢ ouu(pOBaHHOHN INKAJIOH, MEPEeMEIIAONIAsICS [0 BEPTHKAIW W TOPU3OHTAIH,
CHa0)KeHa CIIELHAIbHBIM JIEKTPOHHBIM YCTPOWCTBOM, UMHTHPYIOIINM Harperoe
teno. IlepemerntieHne peiku B ABYX HalpaBJICHUSIX MO3BOJISET HAWTU B MPOCTPaH-
CTBE TOUKY, Ha KOTOPYIO HEOOXOJIMMO OPHEHTHPOBATh ONTHKY.

Pa3MereHHBIN B TOJI0OBKE UMUTATOP HArpeToro Teiaa COCTOUT U3 FeHeparopa,
SMUTTEPHOTO MOBTOPUTENS, PEIE€ U CUTHATBHOM nammsl. [Ipu nogaue nuraromero
HanpspkeHns (kabeneM M3 CHIIOBOTO IUTAa) UMITYJIbCHl T€HEPAaTopa C OINpelesIeH-
HOM 4aCTOTON MOCTYNAIOT Yepe3 SMUTTEPHBII MOBTOPUTENL U YCHIIUTEND HA pe-
Je, KOTOpOE C TOM e MEPUOAUYHOCTBIO 3aMBIKAET LENb CHUTHAIBHOW JIAMIIBIL.
«Muraromias» JJaMIa UMUTHPYET HarpETOe TENO.

1.1 MeToanka opHeHTAIMH HAMOJIBHBIX KaMep

OpueHTanus KaMmep MPOU3BOAUTCS CIEAYIOLUIMM 00pa3oM:

1 Ha penbchl, iepe; HAOJIBHBIME KaMEpaMH, yCTaHABINBAIOT OPUEHTUPHOE
ycTpoicTBO. IlOpANOK yCTaHOBKHM OpPHUEHTUPHOIO YCTPOWCTBA Ul HAIOJIbHBIX
xamep AVICK-b u KTCM:

- A7l OPHEHTALMH OCHOBHBIX HAIOJBHBIX KaMEp OPHEHTHUPHOE YCTPOMCTBO
ycranaBnuBaercsi cornacHo «kKTCM-01]1. YcTaHoBKa HaIlOJIBHOTO M BCIIOMOTa-
TeapHOro ob6opyaoBanus npu moaepHmzanmu JIMCK-B, MoHTaxHBIH depTex
MNH7.359.000MY»; mist opHeHTallMHd BCIOMOTAaTEIbHBIX HAMOJBHBIX KaMep OCh
TOPU30HTAJIBHOM PEUKU OPUEHTHPHOIO YCTPOWCTBA COBMECTUTH C IIPOJOJIbHOM
OCBI0 CHMMETPUH HAIOJILHOM KaMepbl, MPOXOJAIIeil 4depe3 TOUYKY KperuIeHHs
JaTduka npoxona konec I15;

- 3aKpENUTh TOJIOBKY OPMEHTHPHOIO YCTpOMCTBa Ha BEPTHUKAJIBLHOH peiike B
COOTBETCTBYIOIIEM ITOJIOXKEHHH;

- OJKJTIOYNTH ITUTAIOMNHI KaOelnb K OpHEHTHPHOMY YCTPOHCTBY;

- yOemuThesl B HOPMAJIBHOM paboTe OPHEHTHPHOTO YCTPOHCTBA 110 MHUTAHHIO
CUTHAJIBHOM JIAMIIBL.

2 C xyaBHATYyphl epr(EepUIHHOr0 KOHTPOIIepa BBOAAT KOMAHbI BKIFOUCHUS
pEKHMa OpUCHTAINH:

03 Enter — mus1 1eBO¥M OCHOBHOM HAIOJIBHON KaMepBhl;

04 Enter — ni1st npaBoi OCHOBHO# HAIOJIBHOM KaMepbl;

103 Enter — a5t 1€BOi BCIOMOTraTeIbHON HAMOJIBHON KaMephbl;

104 Enter — anst mpaBoii BCIOMOTaTeIbHON HANOJIBHOW KaMephl.

[Tpu 3TOM JOIKHBI OTKPBITHCS 3aCJIIOHKH HAlOJBHBIX Kamep, a nepudepuii-
HBI KOHTPOJUIEP IIEPEXOJUT B PEKUM IEPHOIUUECKOTO CUMTHIBAHHS TEILIOBBIX
CUTHAJIOB (U1l YCTPaHEHHMs IIOIPELIHOCTH, CBSI3aHHOMU C IEPEXO0IHBIM MIPOLIECCOM,
CUMTHIBAHUE YPOBHEH HAYMHAETCS Yepe3 5 ¢ Mocie OTKPHITHS 3aCTI0HOK);

3 KOoHTponMpyIOT OTKPBITHE 3aCTIOHOK HAIIOJIBHBIX KaMep.

4 Bo BpeMs CUMTHIBaHUS MAaKCHMyMa TEIUIOBOTO HUMITyJbca (IIPH BKJIIOYEH-
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HOW JlamMIle OPHEHTHUPHOTO YCTPONCTBA) HA MHIUKATOP BBIBOJUTCSA OIHO U3 Cie-
JYIOIIUX COOOIICHUI:

03 30 — 114 1eBOI KaMmepsl,

04 30 — 1 paBoii KaMephl.

[epBbie nBe un¢pbl B cOOOIMIEHUN — KO/ PEKUMa, NOCIEIHUE — BEIMYHHA
YPOBHSI ITOCJIEAHET0 UMITYJIbCA TEIUIOBOTO CUTHAJIA.

ITo napopMary, BEIBOANMON Ha WHIMKATOP IyJbTa, YOSTUTHCS B TOM, YTO
TEIUIOBBIE MMITYJIBCHI, IIOCTYTAIOIINE OT JIAMITBI OPHEHTHPHOT'O YCTPOWUCTBA, CUH-
TBHIBAIOTCA aImaparypoil (B IepBOM 3HaKe KOJla KOMaH/bl HA HHAUKATOpPE MyJbTa
cuMBOI «0» 3aMeHsETCS Ha CHMBOJ «0» C YaCTOTOM NMOCTYIUICHHS TETIOBBIX MM-
ITyJICOB OT JIAMIIBI).

Ecnu B mporecce OopHEHTalMM BEMMYMHA CHUTHAlA OT JIAMIBI MPEBBIIIACT
ypoBeHb 50, HEOOXOAMMO YMEHBIINTH YCHJIEHHE TpaKTa BpalICHHEM COOTBET-
crByromero perymsitopa YPOBEHD (rpy6oii winy TOYHOH HAacTpOMKH) MOIYJIs
MPYV, nocne yero npoBecTH OPUEHTALUIO TIOBTOPHO.

Ecnu npu paboraroriieii jaMre Ha HHIAKATOP MyJIbTa HE BBIBOAUTCS UHGPOP-
MaIysi, To He0OXOAUMO YBEIUYUTh YCHJIEHHE B JTaHHOM KaHajle BpallleHHeM CO-
orBercTBYyIOIero peryiasropa YPOBEHbD (rpy0oii nnm To4HOW HacTpoWku) Mo-
nyns MPY.

5 IIpon3BosT OPHEHTALMIO HAIIOJILHOM KaMephl.

[Mopsinok opueHTanny B BEPTUKAJIHHOM HAIPaBICHUH AJIsI HAMIOJIBHBIX KaMep
JNCK-b u KTCM:

- YCTaHOBHTH TOJIOBKY OPHEHTHPHOTO YCTPOWCTBA CTPOTO II0 TOPU30HTAIN HA
oTMeTKy 380 MMm;

- YCTQHOBUTH BEPTHKAJIBHYIO PEHKY OPHEHTHPHOTO YCTPOWCTBA HA OTMETKY
510 mm;

- CYMTATh C MHAUKATOPA YPOBEHb CHTHAJIA IIEPBOM TOUKH OPUCHTAIUH;

- IIepEeMECTUTh BEPTUKAIBHYIO PEHKY OPHEHTHUPHOTO YCTPOWCTBA MO BEPTHU-
KaJii Ha oTMeTKy 450 mMm;

- CUMTaTh C MHAMKATOpa IylbTa YPOBEHb CUTHaja BTOPOH TOYKHM OpPHEHTa-
LK,

- CPaBHUTH YPOBHU CHTHAJIOB B IIEPBOI M BTOPOI TOUKaX OpUEHTAlNH, OTIH-
4yue ypoBHEl He JODKHO npeBbimats 20 %;

- €C/IM 3HAa4YCHHE ypPOBHEH CHTHAJIOB B IEPBOM M BTOPOH TOUYKaxX OpHEHTa-
uy oTmngarorces 6oree yem Ha 20 %, He0OXOANMO OCITAONUThH TaWKH KPETUICHHS
HaIOJIBbHOM KaMephl K OCHOBAHUIO, H3MEHSISI BEPTUKAIBHOE ITOJIOKEHNE KaMepHI,
1, KOHTPOJMPYS YPOBEHb CHTHANA, JOOMTHCA PaBEHCTBA YpPOBHEH (C y4eToM
nomycka 20 %) B Toukax 510 1 450 MM 1o BepTHKaIH.

Opuenranus ocHOBHBIX HamonbHBIX Kamep JIMCK-b u KTCM B ropuzon-
TaJIbHOM HAaIpaBJICHUU MPOMU3BOIUTCSA aHAJOrH4YHO. IIpm 3TOM rojoBka opueH-
THPHOTO YCTPOWCTBA YCTaHABIMBAETCS IO BEPTHKAIM Ha oTMeTKy 480 MM u mie-
peMeniaercs mo ropuzoHTanu ot oTMeTkH 350 10 410 MmM.
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IIpoBepka MpaBUIBHOCTH OPHEHTAIMHM BCIIOMOTATEIbHBIX HAMOJBHBIX KaMep
JUCK-b u KTCM B ropu3oHTaJIbHOM HampaBIEHUH MPOU3BOAUTCS B CIIEIYIO-
1IeM HopsiKe:

- OCb TOPU30HTAIBHOM PEHKU OPUEHTHPHOTO YCTPONCTBA COBMECTHUTH C IPO-
JIOJIbHOI OCBIO CUMMETPHUH HalOJIBHONW KaMepbl, IPOXOAdIIel uepe3 TOUKy Kpeln-
JIeHUs JaT4yuka rnpoxopa koiuec I15;

- BEpTUKAIBHYIO PEIKY YCTAHOBUTH Ha OTMETKE 520 MM OT OBEPXHOCTH Ka-
TaHUS pelibca, IPU 3TOM JiamIa OPUEHTHUPHOrO YCTPOICTBA J0JKHA HAXOAUTHCA
Ha paccrossHuM 100 MM OT BHYTpEHHEH I'paHU TOJIOBKH PENbCA B MONEPEUHOM
HallpaBJICHUU;

- [I0BOpAYXBasl NEPEIHUI TOPEL] HaOJbHON KaMephl BIPABO WM BJIEBO OTHOCH-
TENIFHO OCH 33HETO KPEMEKHOro OOJNTa, YCTAaHOBUTH KaMepy Tak, YTOOBI CHTHAN OT
OPHEHTUPHOTO YCTPONCTBA, CUMTHIBAEMBIH C IMyJIbTa ObIT MAKCUMAITHHBIH.

6 [Ipon3BOIST OPHEHTALMIO OCTANILHBIX HAIONBHBIX KaMep.

Ecnmu B mporecce OpHEHTallMM H3MEHSJIOCH TIOJNOXKEHHE PEryJsTOpOB
YPOBEHbD monyns MPY, To nmocie opueHTanuu He0OXOJUMO BEpHYTh UX B HC-
XOJIHOE TTOJIOXKEHUE WIIN MTPOBECTH KAJIHMOPOBKY ITPUEMOYCHIIUTEIIEHBIX TPAKTOB.

B mpomnecce skcrulyaTallud OpHEHTAlLlUsl HANONbHBIX KaMep NpoBepsieTcs
eXEHEeNbHO OpUrasoil JIeKTPOMEXaHHUKOB M3 ABYX 4elloBeK. KoHTposbHas
MIPOBEPKA U OPUEHTALUd ONTHYECKUX CHUCTEM HAIMOJbHBIX KaMep Ha KOHTPO-
JTHUPYEeMYI0 30HY OYKC IMPOBOJUTCS €KEMECSYHO C YIaCTHEM CTapIIero 3JeK-
TPOMEXaHHUKA.

1.2 Onncanne na6oparopuoii ycranopkn KTCM

JlaGoparopHasi ycTaHOBKa JAJsI OpPHEHTAllMM HAIOJBHBIX KaMep COCTOUT M3
nepucepuiinoro konrposurepa ITK-02ITJ] u nByx mpHeMHBIX Karcya ¢ 6ojoMeT-
pamu. [IpuemHBbIe Kancysl OAKIIOYEHBI KO BXOJaM KOHTPOJUIEPa TSl OCHOBHBIX
Kamep, COOTBETCTBEHHO, JIEBOW U MpaBoil. MakeT OpUEeHTUPHOTO yCTPOICTBA CO-
CTOUT U3 PEJICHHOr0 T'eHepaTopa U CUIHAIILHOM JIaMIIbl, YKPEIIJIECHHONW Ha CTOMKE.
CursHanbpHas jamMIia BMECTe ¢ OTpakaTesleM MMeEeT BO3MOXHOCTh IepEeMeIIaThCs
BJIEBO U BIIpaBo Ha 50—-60 MM. OTuM obecrieunBaeTcs BO3MOKHOCTh UCCIIENOBATh
OPHUEHTAINIO U OCYLIECTBIIATh PEryIUPOBKY IPUEMOYCHIUTEIBHOTO TPAKTA.

2 Ilopsiiok BbINOJIHEHUS] pa60OThI

1 YcraHOBHTH J€BYHO IPUEMHYIO Karcyny Ha pacctossHuu 400 MM OT Makera
OPHEHTHPHOTO YCTPOMCTBA.

2 BkIII0YMTH NMUTaHWE MakKeTa OPHEHTHPHOTO YCTPOWCTBA OT MCTOYHHUKA
CII-2 u ybenuThCcsi B HOPMaJIbHOW paboTe OPHEHTHPHOTO yCTPOKUCTBA IO MHTa-
HUIO CHTHAJIBHOH JIaMITBL.

3 B cooTBETCTBHNHU ¢ METOAMKON OPHEHTALNH HAITOJIBHBIX KaMep, MPUBEICH-
Ho#i B 1. 1.1, mpoBecTH n3MepeHns: ypoBHEH CUIHAIOB NPH OTKJIOHCHUU CUTHAIIb-
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HOM namriel Ha 25-30 rpagycoB oT BepTuKalbHOI ocu. BHumanue. He nmomyc-
KaeTcs NPUOJIMKATS CHTHAJIBHYIO JIAMIIOYKY K IPHEMHOH KarcyJie 0JmxKe
200 MM BO M30exaHHe MOJAYM YPE3MEPHOr0 CBETOBOr0 NMOTOKAa Ha 00J0-
MeTp M (POPpMUPOBAHNSA NMOKA3aHUI NMyJbTa cBbie 120 eAMHUL yPOBHA .

4 YpOBHH TEIIOBBIX CHTHAJIOB MPOKOHTPOJIMPOBATH MO MHAUKATOPY IIyJIb-
Ta. [Ipr HEOOXOIUMOCTH MOBTOPUTH PETYIMPOBKY IO METOIMKE, TPUBEIECHHOMN
B 1. 1.1. Pesynbrarel opueHranuu opOpMHUTh B BUAE TaOJIUIBI ¢ LUDPOBBIMH
JAaHHBIMU.

Conep:xkaHue oT4yeTa

HaunmeHoBaHMe U 11e)1b PaOOTHI, KpaTKasi XapaKTePUCTHKA TEXHOJOTHH OPH-
€HTAI[MM HAMOJNBHBIX KaMep Ha KOHTPOJUPYEMYIO 30HY OYKC C  OMHUCAHHEM I10-
Ps/IKa BBINONHEHHS PaboT, HAOOpa U HA3HAYCHUST KOMAH/[ ISl OPHEHTALIUH, ICKH-
3bI pa3MEIICHHUsI OPHEHTHPHOTO YCTPOWCTBA U HAIOJBHBIX Kamep, TaOJIHIIbI C pe-
3ylbTaTaMU U3MEPEHUH, MMCHMEHHBIC OTBETHI HA KOHTPOJbHBIC BOMPOCHI, BHIBO-
JIBI TIO paboTe.

KOHTpOJ’lLHBIe BOIIPOCHI M 3a1aHUA

1 C kaxoii IepHOAMIHOCTBIO MPOBOJUTCS MPOBEPKA OPHEHTALNH HAMOJBHBIX KaMep
Ha KOHTPOJIUPYEMYIO 30HY OyKc?

2 Ha xaKyio MakCUMAaJIbHYIO BEIMUMHY MOTYT OTJIMYAThCSl YPOBHU CHTHAJIOB B MIEPBOIL
U BTOPO# TOUKaX OpHeHTaln?

3 IlpuBenuTe MpUMEpbl KOMaH[ BKIIOYEHUS PEXHMMa OPUEHTALUH ISl OCHOBHBIX U
BCIIOMOTATEIbHBIX HAIOJBHBIX KaMep.

4 Ha3oBHUTE 3IIEMEHT YNPAaBIICHHs, IOCPEICTBOM KOTOPOTO OCYIIECTBISCTCS PEryiu-
poBka K03 QHUIHEHTa yCHIIEHHS TEITIOBOTO CUTHAJA B IPHEMOYCUIUTEIBHOM TPAKTE.

5 C moMomIbIo KaKOro JaT4rKa IPOX0Ja KOJIeC OCYIECTBILICTCS OPHEHTALHS BCIIOMO-
raTelbHbIX HAMOJIBHBIX Kamep?

JlJabopaTtopuas paboralNe6
PETI'YJIUPOBKA TPAKTOB TEIIJIOBBIX CUTHAJIOB

He.]]b paﬁOTLl! HU3Y4YUTb MCETOAUKY M TCEXHOJOTHIO PETYJIUMPOBKHU TPAKTOB
TCIIOBBIX CUTHAJIOB.

1 Kparkue cBeieHHs U3 TEOPUH

PerynupoBka TpakTOB TEIUIOBBIX CUTHAJIOB BKIIOYAeT B ceOsi Cleayrolnue
TEXHOJIOTHYECKUE OIICPaIiH:
- perymupoBky ALIT moxyneit MOTC,
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- KOPPEKTUPOBKY KOMITEHCAIIH TIOCTOSTHHON COCTaBIISIOIIEH;

- KaTMOPOBKY MPUEMOYCHIINTENILHBIX TPAKTOB;

- IPOBEPKY YPOBHS IIyMOB B TPAKTaX TEIJIOBBIX CHTHAJIOB,;

- PEryJlMpoOBKY JaTuMKa TeMIIepaTypsl HapyxkHoro Bozayxa JTHB.

[epeuncnenHble peryaMpoOBKY BBIIONHSIOTCS Ha (PYHKIMOHAIBHBIX y371aX H
cxemax moxyist MOTC.

Monynms MOTC obecrieunBaeT ycuieHHe W IpeoOpa3oBaHHe B HU(POBOM
KO/l DJISKTPUUYECKHX CHUTHAJIOB, ITOCTYMAIOIINX OT IPEIyCHIIUTENEH HarOIbHBIX
KaMep M JaTYhKa TEeMIIepaTyphl, pydHYI0 ¥ aBTOMaTHUECKYIO (10 yIpaBlIeHHEM
MMK) koMIIeHCAITHIO TOCTOSTHHOHM COCTaBIIAIONIECH HA BX0/IaX KAHAIOB YCIJICHHS,
a TaKke 00ecIeYnBacT KOHTPOIIb ITyMOB ITPEAYCHINTEIICH.

Mogynme MOTC Takke obecriednBacT BBOJ COCTOSIHHUSI YETBHIPEX TOKOBBIX
JIMHUHM 1 KOMMYTAIUIO YEThIPEX BBIXOIHBIX JIMHUH IS STHX BXOZOB.

Crpykrypras cxema moxynsi MOTC mpuBenena Ha pucyHke 1. JlomomHu-
TEJBHO TIpH U3ydeHnH padoter Moxynss MOTC HeoOXonuMo pyKOBOICTBOBATHCS
METOIMYSCKUMH YKa3aHISIMH [l] ¥ cXeMO# 3JeKTPHYeCKOW MpPUHIUITHATEHON
WH7.215.000 23.

]/:VCMCTEMHEQ wrHa

dopmupoBaTtens
curHanos
CUCTEMHO LUNHBI BHYTpeHHsIst cucTeMHas WwuHa
JIvHum BbIBOOA
1 .
|| MMporpammupyemein Ynpasnsiowmii perncTp Ll AUM
YIP napannenbHbii
Siz : Q—» apanTtep + O yy
1T 1T o R
INuHnn BBOAA v
LA LAMM
+ YBX o
A AN > CcY
TouReon__ ! yiiTn . KAC
YBXM >
Tennoeon Y
npaebii — ] *
yYOTn
OTHB —» YCAOr

Pucynoxk 1 — CtpykrypHas cxema Moyt MOTC

dopMupoBaTENM CUTHAJIOB CUCTEMHOM IIUHBI TPeIHA3HAYEeHbI JIJIS COTIIaco-
BaHUs HArPy30YHON CIIOCOOHOCTH JTMHUN CHCTEMHOM IIWHBI U BHYTPEHHUX IeTel
MOJIYJISL.
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JIByHanpaBiieHHbIH (OpMHUpOBaTENlb CUTHAJIOB CUCTEMHOM IIMHBI IIpeIHA3HA-
4yeH it Oydepusaunu mmHbl gaHHbx DATO-DAT7. Paspemenune padotsl Gop-
MHUpPOBATENs OCYLIECTBISAETCA MpPU MOCTymieHnn Ha BxoX OE Hu3Koro ypoBHsS
curHaia cucteMHoil mmHel SMOD (BbIOOp Moayinsi). Hanpasnenue nepemaun
JaHHBIX Yepe3 (OPMUPOBATEIh YCTAHABIMBACTCSI CHTHAJIOM Ha BXoJe T.

IIporpammupyemslii napamnensssiil agantep mogynst MOTC peanuzoBaH Ha
BUC KP580BB55 m mozBossier ympaBiaTh paboToi ABYX IHM(POaHAIOTOBBIX
mpeobOpaszoareneii ieBoro u npasoro kaHainoB (LIAII u LIATIII cooTBeTCcTBEH-
HO), a TaKKe NMPOU3BOIUTH BBOA-BEIBOX MH(opmarmu Moxynem MOTC uepes
mHy JaHHBIX DO0-D7 u3 n1Byx 4-pa3psaHbIX IIOPTOB.

VYupasnenne paboroir AT ocymecTBisieTcst uepe3 mopT A amamrepa, a
ynpasienue padoroit LHAIIII ocymecTtsisiercs aepe3 mopt B amanrepa cooTBeT-
CTBEHHO MOpTHI A 1 B paboratoT Ha BBIBOI.

BBonx auckpeTHoi nHGOpMALUK OT IOMOJIHUTEIBHBIX JATYMKOB IIPOU3BOJIHT-
Cs1 IO JIMHUSAM BBOJIa Yepe3 YCTPOMCTBO rajgbBaHU4YecKol pas3Bsizku YI'P mopra C
ajanrepa, BbIBOJ MH(OPMAILMH MPOM3BOAUTCS Yepe3 JAPYyrue paspsilibl STOTO e
IopTa ajanrepa.

Mudpoananorossie npeodpazosatenu LIAIIJI u ATl npenHasHadeHs aist
aBTOMAaTHUYECKOM KOMIIEHCALUU TIOCTOSIHHOM COCTaBJIAIONIEH COOTBETCTBEHHO
JIEBOTO U INPAaBOrO KaHAJOB ycuieHus. B kauecTBe perucTpoB yIpaBieHUs HUC-
noib3ytoTes mopTel «A» (it HATLT) m «B» (mms LIAIIIT) BUC KP580BBSS.
Boixognoii curnan LIAITI nogaeTcst Ha MHBEPCHBIN BXOJ YCHIJIUTENS TOCTOSTHHO-
ro toka jeoro kaHama (YIITJI), a Berxomuoi curaan LIATII] — Ha WHBEPCHEIHA
BXOJI YCHIIUTENS TIOCTOSTHHOTO TOKa rpasoro kanamna (YIITII).

Amnanoro-mudposoit mpeodpazoBatens DA20 (ALIT) npenna3znaueH amus npe-
00pa3oBaHMs TIOCTOSIHHOT'O HAIMPsDKEHUS B BOCBMHUPa3psiaHbId kox. ALl mpeo6-
pa3yeT BXoJHOE HampspkeHue auanazona oT 0 1o 2,5 B B kof ¢ auamna3oHOM 3Ha-
yenuit ot 00H 1o FFH, Bpems npeoGpa3zoBanus cocrasusgeT 0,5 MKC.

3amyck npeoOpa3oBaHus MPOU3BOIAMTCSA YCTAHOBKOHN curHaia joruyeckuii 0
Ha Bxoae DE AIIII, nocrymaromiero ¢ Beixoaa uHBepropa D7.6 ympapisioiiero
peructpa, u npu 3amucu Moxyiaem MMK noruueckoit 1 B crapmmuit paspsg
ynpasistomero peructpa DS5. IIpu 0 nHa Bxone DE AILIIl nepuoguuecku npous-
BOJIUT CUUTHIBAHHE aHAJIOTOBOIO CHUTHAJIA U npeoOpazoBanue ero B koxa. Ocra-
HOBKa IpeoOpa3oBaHus M (UKCAIUS JAaHHBIX MPOU3BOIUTCS YCTAaHOBKOH MOIY-
meMm MMK curnana morudeckoit 1 va Bxoge DE AII. Dmement D5.2 dopmupyer
curnan garenus g bBUC AIIIL.

Yeunurenu nocrossHHoro toka YIITJI nesoro u VIITII mpaBoro xaHanos
NpeAHa3HaueHbl Uil ycuwiieHus aHanorosslx curHannoB. YIITJI u VIITII asastores
CYMMHUPYIOIMU YCHIUTEIAMHI C OOMUM KO3(Q(UIMEHTOM YCHIEHHS KaXIOTro
yeunutenst 10. B cymmatope YIITJI ckiagsiBaroTCsi BXOJHOM TEMJIOBON CUTHAI U
HaIpsDKEHHE, MOCTYIAIOIIee ¢ IEPEMEHHOT0 PE3UCTOpa, KOTOPBIM POU3BOIUTCS
py4Has KOMIICHCAIVS IOCTOSTHHOM COCTaBIAIONICH MPeTyCHIINTENS.
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Ycrpoiicteo BeiOOpku-xpanenus YBXJI nesoro u YBXII mpaBoro kaHaios
MpeHa3HaueHbI AJI 3alIOMUHAHUS MaKCUMaJIbHOW aMIUTUTYABI CUTHAJIA Ha Mepu-
oIl mpeoOpa3oBaHus (XpaHCHUE) ¢ LENbI0 ycTpaHeHus norpernnocta AL, cBs-
3aHHOW ¢ n3MmeHeHneM curHana. C Beixoga YBXJI (YBXII) curnan nogaercs Ha
BXOJ KOMMYyTaTopa aHajaorobix curaainos (KAC).

[Nepexitouenne pexxuma Beioopkn win xpanenust YBXJI n YBXII npowusBo-
qutca MonyineM MMK 3anuceio COOTBETCTBYIOLIETO 3HAUEHMSI B pa3psia 7 ympas-
JISIFOILIETO PETUcCTpa.

Ammumarynaeie  metektopsl (AIJI, AJIIl) mpemHa3zHadeHBI I KOHTPOJIS
YPOBHS ITyMOB NPEAYCHINTENCH HANONBHBIX KaMep. AMIIIMTYIHBIE IETEKTOPHI
AT (AAII), BEITOTTHEHHBIE HAa OMEPALMOHHBIX YCHJIMTENAX JICBOTO W IPABOTO
KaHaJIOB, 3allOMUHAIOT Ha CIEHHUAIBHBIX EMKOCTSIX MaKCHMalbHOE 3HAYCHHUE I10-
JIOKHUTENFHOM TONYBOJIHBI IIYMOBOTO CHTHana. YrpasieHue paboroir AJlJI
(AIT) ocymiecTBisieTcs aHAJIOTOBBIMU KirouamMu. OHH M3 HUX 00OECIEeYHBAIOT
nipuBs3Ky 0, Apyrue Kirouu 00ecreunBaroT pa3psi EMKOCTEH TaMSITH.

Kommyratop anamoroseix curHanoB (KAC) mpenHasHaueH Ui MOJKIIIOYE-
HUS aHAJIOTOBBIX KaHAJIOB KOHTPOJIA K coriacytomemy ycuurento (CY). B kaue-
crBe KAC npumensiercs komOonnuposantas bUC KP590KH6, paboTatomas nox
YIpaBJIEHUEM YIPABISAIONIET0 PETUCTPa U MO3BONIAONIAs MOAKIOYATh OJUH U3 8
kaHasoB (Bxoabl A1-A8) k CY B 3aBUCHMOCTH OT KOJIOBOW KOMOWHAIINH, 3aIlH-
CaHHOM B yNpaBJISAIOUINI perucrp.

KAC obecneunBaer mogkiroueHue k CY ClieyIOMmuX KaHAaJIOB KOHTPOJIS

1 xkaHa; — WIyMbI IPEAYCUIIUTENS JIEBOM HAOJIBHOM KaMephl;

2 KaHaJ — IIyMBI IPEIYCHIIUTEIIS IPABOH HAITOJIBHOW KaMephI,

3 KaHaJ — CUTHAJ JIEBOTO TPaKTa TEIIOBOTO CUTHANIA,

4 KaHaJ; — CUTHAJI IPABOTO TPAKTA TEIUIOBOTO CUTHANA;

5 KaHaj — «HoJIb» Ha Beixone ALIIT;

6 KaHaI — KICTOYHHUK MUTAaHUS «+5 By,

7 KaHaJ — UICTOYHUK MUTaHuA «-5,2 By;

8 KaHaJl — AaTYMK TeMIepaTyphl Hapy>KHOTO BO3AyXa.

VYeunutens curHana natuuka temmneparypsl YC/T mpennasHauen ans ycu-
JIEHUs] CUTHaJIa TEPMOYYBCTBUTEIBHOTO JJEMEHTA, PACIOJI0XKEHHOTO B JaT4HKE
TeMIeparypsl HapyxHoro Bo3ayxa JJTHB (ueprexx MH7.349.000).

TepMOUyBCTBUTENBHBIN 3JIEMEHT UMEET CIEAYIOIYIO 3aBUCHMOCTD

U = 107,
raeU,,s — HampsbkeHue Ha BeIxoge, MB;
T — remnepatypa, rpagyc Kenbsuna.
YCAT umeer ko3 duniueHT ycuinenus, paBHbli 10, uTo obecneynBaeT KOH-
TPOJIB TeMIleparyp B auamnazone ot munyc 50 mo miroc 50 °C u coOTBETCTBYET

1 °C Ha oaun war kBantoBanus. C Beixoga YC/T curHan nocTymaeT Ha KaHai
8 KAC.
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2 Ilopsinok BHINOJTHEHHS] PadOThI

2.1 PerynupoBka AL moayns MOTC npon3BoauTCsS B CISAYIOIEM IIO-
psnke:

— BBECTH C KIIABHATYPHI ITyJIbTa KOMaHAY:

05 Enter — mist momyist MOTC-1 (oCHOBHBIEC HATIOJIBHBIE KAMEPHI)

105 Enter — gnst monynss MOTC-2 (BcrioMorarenbHble HAllOJIbHBIE KAMEPHI).

ITpu stom nepudepuitapiii kouTpouiep (I1K) HaunHaer nepuoguuecku cuu-
ThIBaTh AaHHble ¢ Beixoga AL coorBercTBytomero moayinst MOTC, Ha unnuka-
TOpE IYJIbTa 0TOOPAXKAIOTCS IAaHHBIE B BUJIE:

0500-025.0-5.1,

rae 05 — ko pexuma,

00 — BenmuunHa cMemienus Hymst AL,

munyc 02 — TemmepaTypa HapyKHOTO Bo3nyxa, °C (B quama3oHe OT MUHYC
50 mo mmoc 50);

5.0 — Hanpspkenue nutarus mwioc 5 B ALIL, (momyctumoe OTKIOHEHHE
+ 0,2 B);

MuHycC 5.1 — Hanpspkerune nuranus Muayc 5,1 B AL, (momyctuMoe OTKIIO-
uwenue = 0,2 B);

- BpaleHneM JBuXkKa nepeMmeHHoro pesuctopa OALIIl cooTBeTcTBYIOMIETO
Monynss MOTC ycTaHOBUTH 1O WHJMKALMKM MyJIbTa 3HAYEHUE CMELICHHS HYJIS
AT, pasaoe 00 nnu -00;

- 110 WHJIUKAIMU MyJIbTa YOSIUTHCS B HATMYUKM HanpsokeHud nutanus AT
wiroc 5 u munyc 5,1 B.

2.2 KoppekTUpOBKa KOMIIEHCAIIUM MOCTOSIHHON COCTABJISAIOLIEH TPAaKTOB
TEIUIOBBIX CUTHAJIOB IIPON3BOIUTCS B CIICAYIONIEM TOPSIKE:

- BBECTH C KJIaBUATYpPHI ITyJIbTa KOMaHIY:

06 Enter — mist Moyt MOTC-1 (0CHOBHBIE HAIIOJIBHBIE KAMEPHI);

106 Enter — st moaynss MOTC-2 (BcrioMorareNnbHbIe HATIOJNIbHBIE KAMEPBI).

[Ipu stom IIK HaunHaeT mepuoOaNYEcKN CUYMTHIBATh W OTOOpakaTh HAa MHIH-
KaTope IyJIbTa AaHHbIE C BHIXO/IA KAHAJIOB TEIUIOBBIX TPAKTOB B BUJE:

06-03 02 005-008,

rae 06 — ko pexuma,

03 — BenMuMHA TOCTOSIHHOM COCTABJIIOLIEH Ha BXOJE JIEBOI'O TEIIOBOTO
TPaKTa;

02 — BenMYMHA TOCTOSIHHOHM COCTaBISIONICH Ha BXOZAE HPABOTO TEIJIOBOTO
TpaKTa;

005 — KOMIIeHCAaIMOHHAs COCTABIISIONIAsK JIEBOTO KaHAIa B KBAHTAX;

-008 — xomITeHCaIIMOHHAs COCTABIISIONIAst IPAaBOTro KaHalla B KBAaHTaX;

- BpallleHueM JBUXKOB nepeMeHHbIx pe3uctopoB JIBAJL u ITIBAJI coorBet-
creyromiero moayiasi MOTC ycTaHOBUTh MO HMHAMKAIWM ITyJbTa MHHHMAJIBHO
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BO3MOYKHBIC 3HAYCHUS KOMIICHCAIIMOHHBIX COCTABIIIONIMX JICBOTO W TPABOTO
TEIJIOBBIX TPaKTOB B quana3oHe ot MuHyc 020 o miroc 020 kBaHTOB.

2.3 KannOpoBka NnpHeMOYCHJIUTEJIBHBIX TPAKTOB 3aKIIOUaeTCsi B ycTa-
HOBKE ITPH ITOMOIIH PETYIATOPOB ypoBHeH Monyist MPY 6roka ITK-02I1]] Heo6-
XOAMMBIX 3HaYEHHUH TEIUIOBBIX CHTHAJIOB Ha BXOJIE aHAIOro-Ii(pOBIX Ipeodpa-
3oBareneii moxyneit MOTC. KannOpoBka mpon3BoIuTCsl C MCHONB30BAaHUEM Ka-
mmbpatopa (4ept.78.23.4), Bxomsmero B cocras anmnaparypsl IVCK-b.

HenocpenctBenHo mepen KalnOpPOBKOW TNPHEMOYCHIIMTENBHBIX TPAKTOB
HEOOXO0IUMO:

- U3MEPHUTH PTYTHBIM HMJIHM CIIHPTOBBIM TEPMOMETPOM c IieHOH neneHus 1 °C
TeMIIepaTypy HapyXHOT'O BO3/lyXa B TEHEBOH 30HE;

- BBIOpaTh M3 MpUJIOKeHUs A TpeOyeMyro TeMmepaTypy H3JIydaTels B 3aBU-
CHMOCTH OT TeMIepaTypsl Hapy>KHOTO BO3AyXa JUUIsl 3HAUECHUS YPOBHS «TPEBOTa»
(ypoBenb 38 st Tabnuiibl HacTpoliku Ha 140 °C);

- CHSTh Hapy>KHbIe 000IpeBaTENIN HAIOJILHBIX Kamep;

- MOITOTOBUTH KAIMOpaTOp K pabore;

- TOClie TOT0, KaK TeMIeparypa H3Jjydarelsl JOCTUTHET TpeOyeMoro 3Haue-
HUSI, YCTAHOBHUTH KaTMOpaTOp Ha IMEPEAHIOI CTEHKY KaMOpyeMoil HaroJbHOM
KaMepsbl.

B na6oparopnoii ycranoBke KTCM pouns kannOparopa BBIIOJIHSIET MHUTako-
Imasi JTaMITOYKa HaKaJMBaHU, YCTaHOBJICHHAs Ha paccTostHuM 300 MM OT mpHeM-
HOH KancyJibl.

ITpoBecTn KaMMOPOBKY NPHUEMOYCHIUTEIBHBIX TPAKTOB!

- BBECTHU C KJIaBUATYPHI ITyJIbTa KOMaH/y BKIIOUCHUS PEKIMA KaTMOPOBKH:

01 Enter — ay1s1 1eBOr0 OCHOBHOT'O TEIIJIOBOTO TPAKTA;

02 Enter — ay1st npaBOro OCHOBHOT'O TEIUIOBOT'O TPAKTa;

101 Enter — nyis1 J1eBOro BCIIOMOTATEIBLHOIO TEIJIOBOTO TPAKTA;

102 Enter — st mpaBoro BCIIOMOTATELHOTO TEINIOBOTO TPAKTA.

IIpu 3TOM OTKpBIBaIOTCS 3aCIOHKU HamonbHbIX kKamep u [IK nepexomut B pe-
UM CUUTBIBAHHS TEIJIOBOTO CHUTHAJA COOTBETCTBYIOLIETO TEMJIOBOTO TPAKTa
cootBercTByromiero Moxyast MOTC. CuuteiBaHuE YpOBHEHM HauMHAeTcs yepes S ¢
IIOCIIE OTKPBITUS 3aCIIOHOK;

- B 3aBHCHMOCTH OT 33JJaHHON KOMaHJIbl, BO BPEMsI N1ay3bl MEXXIY TEIUIOBBIMU
HMITYJIbCaMH Ha HHANKATOP ITyJIbTa BBIBOJHUTCS OTHO M3 CICAYIOIINX COOOIIEHMH:

01 23 — mpu kanIOPOBKE JIEBOTO TETLIOBOTO TPAKTA;

02 23 — npu kanuOpoOBKe MPAaBOrO TEIUIOBOTO TPAKTa,

T/ie TIepBbIe 1B MU(PBI 0003HAYAIOT KO PeXUMa, MOCIeIHUE IBE MUPPHI —
BEJIMYMHY YPOBHS IOCIIEIHETO UMITY/IbCa TEINIOBOTO CUTHAA.

BennuuHa TEmIOBOTO YPOBHS 3aBHCHT OT PAa3HOCTH TEMIIEPATyphl MEXIY
JUCKOM KanmuOpaTopa M m3nydaTteneMm. UYem Ooublie pa3HOCTh TEMIEpaTyp, TeM
BBIIIIE TEIJIOBOM YPOBEHb. B 3aBUCUMOCTH OT 3aJjaHHON KOMAaHJbl BO BpEMS CUU-
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ThIBAHUA MaKCHUMyMa TCIUIOBOI'O HMMITYJIbCa Ha WHAUKATOP BBIBOJAWUTCA OAHO U3
CIETYIOIINUX COOOIIEHUH:

nl 23 — npu kanuOpoBKe JIEBOTO TEIJIOBOTO TPAKTa;

n2 23 — npu KanuOpoBKe NPaBOro TEMIOBOIO TPAKTA;

- 1o nH($OpMaIH, BBIBOJUMONW Ha MHMKATOD MyJIbTa, YOSAUTHCS B TOM, 4TO
TEIUIOBBIE MMITYJIBCHI, ITOCTYNAMONINE OT KaJuOpaTropa, CYMTHIBAIOTCS amIapary-
poii (B mepBOM 3HaKe KOJla KOMaH/Ibl Ha MHMKATOpe MyinbTa cuMBOJI «0» 3aMeHs-
€TCsl Ha CHMBOJI 1T C YaCTOTOM MOCTYIIJICHUS! TETIJIOBBIX UMITYJIBCOB);

- BpamenueM perymaropa YPOBEHD (rpy6o#t mim ToUHOH HacTpoWkH) co-
OTBETCTBYIOLIETO TEIUIOBOTO KaHaja Moayist MPY ycTaHOBUTH ypOBEHBb TEILIO-
BOIO CHTHA/a, BBIBOAMMBIM Ha MHIUKATOP IYJIbTa B COOTBETCTBHU C YPOBHEM,
MIPUBEICHHBIM B MIPWJIOKECHUH A;

- IPONU3BECTH KaJ'[HGpOBKy OCTaJIbHBIX TCIIJIOBBIX TPAKTOB B TOM K€ IMMOPAAKE.

2.4 IlpoBepka ypoBHS IIYMOB B TPAKTaX TEMJIOBBIX CHTHAJOB IIPOU3BO-
JUTCA B CIIEAYIOIIEM IOPSIKeE:

- BBECTU C KJIaBUATYpPhI IyJIbTa KOMaHy:

17 Enter — it mpoBepKU TPAKTOB OCHOBHBIX HAIOJIBHBIX KaMep;

117 Enter — a1t IpOBEPKH TPAKTOB BCIIOMOTATENIbHBIX HAIMIOJIBHBIX Kamep.

[Tpu 3TOM Ha MHAMKATOPE ITYJIbTa OTOOPAKAFOTCS ITAaHHBIC B BUJIE:

ITY 020 030 05,

rae I1Y — nmpoBepka ypoBHS;

020 — Benmmumaa trymoB I1Y neBoro TpakTa, MB;

030 — Bermumna trymoB I1Y mpaBoro tpakTa, MB;

05 — Bpems1, ocTaBIeecs 10 OKOHYaHHS aHAJIU3a IIyMOB, C, (BpeMs KOHTPOJII
YPOBHSI IIIyMOB IMPUEMOYCHIIMTENIBHBIX TPAKTOB cocTasisieT 10 c, mocie gero pe-
KM BBIKJIIOYAETCS aBTOMAaTHYECKH, HH(OpPMAIKA NOCIEIHET0 0TCUeTa COXpaHsi-
eTcs Ha MHIUKATope IyJIbTa);

- IIOCJIC OKOHYaHUsA pa60T1)1 CUCTUYMKA BPEMEHU ITPOU3BECTHU OLICHKY BEJIUYU-
HBI [ITYMOB MIPEAYCHIINTEIICH HAOIbHBIX KaMep: TIPU YpoBHE myMoB 6osee 80 MB
3aMEHUTH [IPUEMHYIO KalICyJly Ha UCIIPaBHYIO.

2.5 IIpoBepka pa0doThI KaHAJIA KOHTPOJISI TeMIIEPATyPbl HAPYKHOTO BO3-
AyXa ¥ 0TOOpaKeHHE TEKYIIUX YCTaBOK IMPOM3BOJUTCS ITyTEM U3MEPEHUS TeMIIe-
patypsl Hapy»XHOTO BO3JlyXa PTYTHBIM HJIM CIIMPTOBBIM TEPMOMETPOM C IIEHOH
nenrenus He 6oxnee 1 °C.

BBecTy ¢ kaBHaTyphl KOMaHITy:

14 Enter.

IIpn 3TOM Ha MHAWKATOp ITyIbTa BBHIBOAWTCS WH(OpManus O TEMIEpaTrype
HapyKHOTO BO3AyXa M 3HAYCHHS yCTaBOK, NpUHATHIX oT APMa JIIIK, Hanpumep:

-02C 18 20,

e -02C — remmnieparypa munyc 2 °C (B auanazone ot Munyc 50 1o mwoc 50 °C);

18 — Tekymee 3Hayenue ycraBku «llopor mepemaun HKOw, mpunsitoe ot
APMa JITIK;
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20 — rtexymee 3Hauenue ycrtaBku «[lopor nepemaun HKB», mpunstoe or
APMa JITIK.

[TpoBepHUTh COOTBETCTBHE BHIBOAMMBIX YCTAaBOK (DaKTHMYECKH YCTaHOBJICHHBIM
B APMe JITIK.

CpaBHHUTH IOJIy4Y€HHbIE 3HAYEHUs TeMueparypsl ¢ ¢aktuyeckumu. [Ipu oT-
KJIOHEHUH TIOJIYYSHHOTO 3HAYCHUS TeMIIEpaTyphl HAPY)KHOTO BO3IyXa OT (haKkTH-
yeckoro Oosee yeM Ha 2 °C IPOM3BECTH PETYIMPOBKY AATUYMKA TEMIIEPATYPHI
HapyxHoro Bo3ayxa (JTHB), mocme yero moBTOPUTH IPOBEPKY.

PerynupoBka naturka JJTHB npousBoauTcs B CleAyOLEM HOPSAKE:

- TIPOM3BECTH M3MEPEHHE TEMIIEPATyphl HAPY)KHOTO BO3IyXa PTYTHBIM HIIH
CIHPTOBEIM TEPMOMETPOM ¢ IIeHOH neneHus ue 6onee 1 °C;

- BBECTHU C KJIaBUATYPHI ITyJIbTa KOMaHLIY:

05 Enter.

IIpu stom IIK HaurMHaeT mepuoOUYECKH CUUTHIBATh JaHHBIE ¢ Bhixoma ALIIT
Monynst MOTC-1 (ocHOBHBIE HalOJNBHbBIE KaMephl), Ha HHAMKATOpE MyIbTa 0TO0-
paXaroTcs TaHHBIC B BUJE:

0500-025.0-5.1,

rne -02 — Temneparypa HapyxHOro Bo3nyxa, °C (B auamnasone ot mioc 50 10
munyc 50 °C);

- BpallleHHEM JIBIKKa repeMenHoro pesucropa R10 mogymns MOTC-1 ycra-
HOBHTH 3HAUCHHME TEMIIEPaTypbl HApyXHOTO BO3JyXa Ha WHIUKATOpe MYNbTa,
paBHOE MMOKa3aHHUIO TEPMOMETpaA ¢ TOUHOCTHIO 10 1 °C.

Conepmalme oT4yeTa

HammeHoBaHme U 1enb paOOTHI, KpaTKas XapaKTCPUCTHKA METOIUKU U TeX-
HOJIOTUHU PETyJIMPOBKU TPAKTOB TEIUIOBBIX CHTHAIOB C OMHCAHHEM MOPSAKA BbI-
noJiHeHus pabot, Habopa M Ha3HAYEHHs KOMaH[ JJisl PETyIUPOBKHU, TAOIUIIBI C
pe3yibTaTaMu U3MEPEHUil, MMChbMEHHBIC OTBETHI HA KOHTPOJIbHBIE BOMPOCHI, BbI-
BOJEI 110 pabore.

KOHTpOJIl:HbIe BOIIPOCHI M 3a1aHUSA

1 Kaxue pynxuuu Bemonnasior AL B cxemax moxyneit MOTC?

2 Jlnst Kakoif Lesid MPOU3BOAUTCS KaTMOPOBKA MIPUEMOYCHIUTENbHBIX TPAKTOB?

3 C xakuM ypoBHEM LIYMOB IIPUEMHBIE KAICYNbI MOAJEXKAT 3aMeHe?

4 Tlpu Kakoi pa3sHOCTH MEXAY TeMIIEpaTypoil HapyKHOTO BO3JyXa M TEMIEpaTy-
poi TEKyIIero 3HaYeHHs] YCTaBKH HEOOXOIMMO IPOM3BECTH DPETYIHPOBKY AAaTUHKA
ATHB?
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IIPUJIO)KEHUE A
(obs3amenvroe)

HOPOFOBLIE 3HAYCHUS CUTHAJIU3alNHU

TemmepaTypa Hapy’»KHOT0 BO31yXa

TemnepaTtypa Boasl, °C

B TeHu, °C
-40 -13 14 11 26 46
-39 -12 15 12 27 47
-38 -11 16 12 27 47
-37 -10 17 13 28 48
-36 -9 18 13 29 49
-35 -8 19 14 30 50
-34 -7 20 14 30 51
-33 -6 21 15 31 52
-32 -5 22 15 31 52
-31 -4 23 16 32 53
-30 -3 24 16 33 54
-29 -2 25 17 33 55
-28 -1 26 17 34 56
-27 0 27 18 35 57
-26 1 28 18 36 58
-25 2 29 19 36 59
-24 3 30 19 37 60
-23 4 31 20 38 61
-22 5 32 21 39 62
-21 6 33 21 39 63
-20 7 34 22 40 64
-19 8 35 22 41 64
-18 9 36 23 42 65
-17 10 37 23 43 66
-16 11 38 24 43 67
-15 12 39 25 44 68
-14 13 40 25 45 69
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Ilpumeuanue — B Tabuuie NpuBEICHBI 3HAYCHHS TEMIEPAaTYpbl BOIbI HPHU HACTPOHKE
KTCM-01/] Ha oGHapy>keHHe IeperpeThix Oyke ¢ TemmepaTypoi mogmmnauka 140 °C
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