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BBEJIEHHNE

PoGoToTexHuka moiydmia IIUPOKOE paclpoCTpaHEHHE B IOCIETHEE BpeMs Kak y Hac B
CTpaHe, TaK U 3a pyOexoM. DTO, IPEXk/Ie BCEro, CBA3aHO C TEM, YTO pOoOOTHI - H3PPEKTUBHOE U JI0-
CTaTOYHO YHUBEPCAJIbHOE CPEICTBO aBTOMATH3ALMH, HCIOIb3yeMOe sl 3aMEeHbI Hanboiee TpyIo-
€MKHUX, BPETHBIX WM ONACHBIX Ul 30POBbS JI0/IeH (OPM PYUHOTO Tpya.

Bonbmmas 49acTh SKCITyaTHpYEeMBIX ceifyac poOOTOB MPHUHAUIEKHUT K ITOKOJIEHHIO MPOTpaM-
MHO YIPaBISEMBIX ITUKIOBBIX pOOOTOB, KOTOPBIE MPU CEPUMHOM M3TOTOBICHHM XapaKTePU3YIOTCS
CPaBHHTEIIFHO HEBBICOKOW CTOMMOCTBHIO. [JIaBHOE NMPENMYIIECTBO 3TUX POOOTOB 3aKIIIOYAETCS B
TOM, YTO OHM NEPEKPHIBAIOT 3HAUYUTEIBLHBINA CIIEKTP TEXHOJIOTHYECKUX MIPUMEHEHUHN MPH 10CTATOY-
HO TIPOCTOM KOHCTPYKTHBHOM ucniosiHeHnu. Hanbonee 3¢ hekTHBHO MX MCIOTb30BaHKE B YCIOBUSIX
MOHOTOHHO-IIMKJIMYECKUX ONepaluii Ipyu CPaBHUTEIHHO PEAKHX MepeHalalkax Ha HOBBIA BUJ pa-
60T. [ToaTOMy C MOSIBIEHHEM MAIIMH HOCJIEAYIOINX ITOKOJICHNI HEOOXOIMMOCTh B POCTHIX IPO-
IPaMMHBIX ITUKJIOBBIX poOOTax HE YMEHBINACTCS, @ UX Pa3BUTHE U YCOBEPIICHCTBOBAHUE MPOJOI-
KACTCH.

[lepcnekTHBBI pPa3BUTHS TAaKMX CHCTEM ONPEACNSAIOTCS Bce Oosee  IMUPOKUM
NPUMEHEHHEM  MHKpPOINPOIECCOPHON  TEXHWKH,  HCIIOJNB30BAHUEM  OJOYHO-MOJYIBHBIX

IPUHUUIIOB  I[IOCTPOCHUS  CTPYKTYpPbI, IIOBBILICHUEM rMOKOCTH  TPOTPaMMHUPOBAHMS,
YIAYUIIEHUEM XapaKTepUCTUK HAJEKHOCTU HIIEMEHTHOe Oa3bl. B 3TOH CBA3M OT Kaxaoro
UH)XKEHepa - poOOTOTeXHHKA TpeOyeTcsi 3HAaHWE MPHUHLUIIOB TOCTPOCHUS IHMKIIOBBIX

MUKPOIIPOILIECCOPHBIX CUCTEM YIpaBJICHUs, UX MPOrPaMMHUPOBAHUS U HABBHIKOB MCIOJIb30BAaHUS
JUTSL pellieHUs MPAKTUYECKUX 3a/1au.

Hacrosmue npakTudeckue 3aHATHS SBISIOTCS METOAMYECKUM PYKOBOJICTBOM, MO3BOJISIOIIMM
pa3BUTh y CTYACHTOB HaBBIKH Pa0OTy C IUKIOBBIMU, MUKPOIIPOILIECCOPHBIMUA CHCTEMaMHU YIIpaBiie-
HUS NpU pEIeHUM HMHXEHEPHbIX 3a7ad. MaTepuasl COOTBETCTBYET pabodeil mporpamme Kypca
"MHKpPONpPOLIECCOPHBIE YCTPOWCTBA M CHUCTEMbI YIPaBJICHUS POOOTOB", CONEPKUT HEOOXOAMMBIE
TEOPETUYECKHE CBEIEHUS, WUIIOCTPUPOBAH KOHKPETHBIMU IPUMEpPaMH U TO3BOJISIET CTYIEHTaM
nproOpecTH HaBBIKM CaMOCTOSTENBHOM padOThI MPU CO3JaHUU LIUKIIOBBIX CHCTEM YIPABJICHUS PO-
OOTOTEXHUYECKHMHU CHCTEMAaMH.

1. OBIIME TPEBOBAHWA 1 METOANYECKHNE YKA3AHUSA

Mukpomnpouieccopnas cucrema ynpasieHus MKII-1 - 3T0 cnokHOE TEXHUYECKOE YCTpOM-
CTBO, MO3BoJIsIfONIee YPPEKTUBHO pelaTh 3aJauu HUKIOBOTO yrpasieHus. [Ipu aTom oHa orinya-
€TCsl MPOCTOTOM IKCIITyaTalluu, Habopa U peAaKTUPOBAHUS IPOTPAMMBI.

Opnako cineayeT UMETh B BUY, YTO BCE IPEUMYLIECTBA MUKPOIIPOLIECCOPHOM TEXHUKHU I0JIb-
30BaTeNlb MOXKET MOJIYYUTh TOJIBKO MPU aKKypaTHOM OOpaIleHH ¢ TeXHOJIOTHYEeCKHMMH CpeACTBa-
MU, XOpOIIEM 3HAY€HUH OCOOCHHOCTEW MPOrpaMMHPOBAHHS U BHUMATEIBHOM OTHOIICHUH K CO-
CTaBJICHUIO U BBOJY YIPABIISABIIHUX IIPOTrpamM.

Kaxxnoe npaktudeckoe 3aHATHE U3 IPEJIOKEHHOIO LUKJIA COIEPKUT TEOPETUUECKUM MaTe-
puan. IIpy moAroToBke K MPAKTUYECKUM 3aHATHAM CIEAYET U3YYUTh TEOPETUUYECKHUE CBEACHMUS,
YCBOUTH OCHOBHBIE TOJIOKEHUS, 3aKOHCIIEKTUPOBAThH KIIIOUEBbIE MOMEHTBI, HEOOXOIUMBIE ISl BbI-
noJiHeHus 3a1aHuil. Ecnu mo xoay BBIMONIHEHUS 33JaHUN BO3HHKAET HEOOXOIUMOCTh MOAKIIOYE-
HUS IyJIbTa MMUTATOpa TeXHoJormueckoro obdopynoBanus WTO-1, mpaBUIBHOCTH COEIMHEHHN
JIOJIKEH ITPOBEPUTH PYKOBOAUTEID.

[o 3aBepiIeHHIO BHITIOIHEHUSI BCETO 00bEMA MPAKTUUECKUX 33aJaHUN CIIeAyeT MPUCTYyNaTh K
odopmiieHuto otyera. OTUeT MO MPAKTUUECKUM 3aHITHIM JIOJDKEH COIepKaTh:

1. Ha3zBanue, 1ies1b 1 3a1a4y MPaKTUYECKOTO 3aHSTHS.

2. Ha3nauenue, pyHKIMOHAIbHbIE BO3MOKHOCTH M TEXHUYECKHE XapaKTEPUCTUKH MHKPO-
koHTposuiepoB MKII-1.

3. KpaTkoe onucanue yCTpoMCTBa U CTPYKTYPHYIO CXeMY MUKPOKOHTpPOJIIEpPA.



4

4. Onucanue pexxuMoB paboThl, CTPYKTYPY NaMsITH MUKPOKOHTPOJUIEPA U CUCTEMY KOMAaH]I.
5. TeKcThI UccielyeMbIX MPOrpaMM U MPH HEOOXOAUMOCTH PE3YJIbTaThl UX BBHITOJHEHUS.

6. Pe3ynbTarhl TECTOBBIX IPOBEPOK.

7. CxeMy NOAKIIIOYEHUSI BHEITHUX YCTPOUCTB.

2. IPABWIA TEXHUKH BE3OITACHOCTH ITPU BBIITOJIHEHNHW ITPAKTUYECKUX
3AHATUAN

[Ipu BBIMTOJIHEHNY 3aJJaHU, TOCTABIIEHHBIX B IPAKTHUECKUX 3aHATHUSIX, CTYJIEHTaM HE00X0-
JTUMO UMETH JIEJI0 C dJIeKTpuueckumMu npubdopamu (MukpokoHTposuiep MKII-1 u 610k nmutanust b5-
47), 3anuThiBaeMbIMU OT ceTu 220B. [IoaTOMY Npu BBINOIHEHUH TPAKTUUYECKUX 3aHATUHN CIIEIYET
coOJTII01aTh CIEAYIONINE MEPhI 0€30TaCHOCTH.

2.1. BbIMONHATE 331aHuE MOKHO TOJIBKO TTOCJIE MHCTPYKTaka Ha y4eOHOM MecTe, TPOBECH-
HBIM IpernojaBaTesieM, 1 COOTBETCTBYIOLIEH pOCIIMCH Ka)KJIOTO CTY/IEHTA B )KypHAJIe 10 TEXHUKE
0€30MaCHOCTH JaHHOH ayIUTOpPHUH.

2.2. Ilepen BxIroueHUEM TPUOOPOB B ceTh 220 B Ham0 BU3yaTbHBIM OCMOTPOM YOEIUTHCS B
IIEJIOCTHOCTU CETEBOT0 KaOelsi M BIJIKHU, a TAKXKe B HAIMYUU 3a3€MIISIFOILIETO IPOBOAA, COSANHSIO-
HIET0 KJIEMMY C KOHTYPOM JIabOpaTOPHON 3eMJTH.

2.3. Hanagounsle paboThl, peMOHT NMPHOOPOB U 3aMEeHA MPEJOXPAHUTENCH TPOU3BOAUTCS
TOJIBKO MOCJIE OTKJIFOUEHUS UX OT CeTU MUTAHUS

¢ nmomombo Tym6inepa "CETB" u orcoeauaenus kabemsi MUTaHUS OT CETH.

2.4. 3anpemaercs paboTa ¢ MpuOOpaMu MPHU OTKPBITHIX KOXKYXaX U CHSITHIX 3aIUTHBIX MaHe-
TSIX.

2.5. 3anpenaeTcst BO BpeMs paboThl MpuOOPOB OTKIFOUATh Kaben, COSTUHSIONTNE MEXKTY
c000i MUKPOKOHTPOJIIEP, OJIOK MUTAHUSA U ITYJIBT IMUTATOP TEXHOJIOTHYECKOTO 000PYIOBaHHUS.

JdadoparopHas padora Nel
N3yuyenne ycTpoiicTBa HUKI0BOMH MUKpPONpoeccopHoii cucrembl ynpasiaenus MKII-1

1. HEJIN U 3AJJAYN 3AHATUA

Lenb 3aHATHSA COCTOUT B U3YYEHHH YCTPOMCTBA U MPUOOPETEHNH HABBIKOB IPAKTUYECKOH pa-
0OTHI C MPOrpaMMHUPYEMBIM MUKpOKOHTpoJiiepoM MKII-1.

3anaueil 3aHATHA ABISIETCS U3yYeHHE QYHKIIMOHATLHON CXEMbl, HA3HAYCHUsI OPTaHOB YIIpPaB-
JIEHUS 1 OCHOBHBIX PEXXHMOB padoThl MUKpOKOHTposiiepa MKII-1.

2. TEOPETUMYECKHE CBEJIEHU L.

2.1. Ha3nauenue.
MuxkpoxoHTtposuiep nporpammupyemsiii MKII-1 npeanasHadeH 11 HUKIOBOTO JBYXIO3ULH-
OHHOTO YNPaBJIEHUSI MAHUITYJISATOPAMHU M TEXHOJIOTUYECKUM 000PYOBaHUEM.

2.2. TexHHMYECKHE XapaKTEPUCTUKHU

Tun ynpaBneHus: HUKIOBOH (110 BpEMEHHOMY, IIyTEBOMY MJIM CMELIAHHOMY IPUHLIUIIAM).

B 3aBucumocTtu ot 00bemMa naMaTu pabourx MporpamMM YMcia BXOJI0B-BbIXO/I0B U HAINYUS
MOJyJIsl TOCIIEI0OBATENIFHOTO HHTEpdeiica CyIIeCTBYIOT CIIEAYIONNe UCIIOTHEHNUS MUKPOKOHTPOJI-
nepa, Taou. 1.

Tab6muna 1
HUcnonuenune Cokpaniénnoe O0BEM maMsITH Yucio Yucno Hanuuue momyns
0603Ha‘-IGHI/I€ K6aﬁT/KOMaHH BXO0J0B BbBIXOJ0B IIOCJICA0OBATCIBLHOT O
nHTepderica




4CM3.611.014 | MKII-1-16-0,5 0,5/256 16 16 HET
-01 MKII-1-32-0,5 0,5/256 32 32 HET
-02 MKTII-1-48-1 1/512 48 48 HET
-03 MKTI-1-48-2 2/1024 48 48 €CTh

MUKpOKOHTPOJUIEP UMEET CIEYIOUINE TPOrpaMMHUpyeMble (yHKIINU:

- YOpaBJlieHUE BBIXOJIaMU Ha HCIIOTHUTEIbHbIE YCTPOUCTBA;

- IpreM UH(POPMALIMHU OT JaTYNKOB COCTOSHUS 000PYIOBaHMS;

- opmMHupoBaHUE BBIAEPKEK BPEMEHH;

- YIpaBJIEHUE CUETYMKAMU;

- oOpaleHue K moAnporpaMMam;

- OpraHM3alUs YCIOBHBIX U O€3YCIOBHBIX IIEPEXO0/I0B MO MPOrPaMMe;

- CBSI3b C YIPABJISIIOIIMM BHIYMCIUTEIBHBIM KOMIUIEKCOM BBICIIETO YPOBHS
no uHTepdeicy nocnepoBaTensHoN nepeaayn nupopmarmu (a1 ucnonHenus 4CM3.611.014-03).

MUKpPOKOHTPOJUIEp UMEET CIEIYIOIINE CEPBUCHBIE (DYHKIINU:

- peaaKTUPOBaHUE IPOTrPamMM;

- TECTOBOM KOHTPOJIb MOJYJIEH;

- KOHTPOJIb pabOYHX MPOTPaMM.

JuckpeTHOCTh 3a7jaHus BbhIIEpKEeK BpeMenH - 0,1 c.

BrixoaHble curHanib )1 yIpaBiIeHUs! UCIIOJHUTEIbHBIMUA YCTPOHCTBAMM:

- KOMMYTHPYEMO€ HampsiKeHUe mocTostHHOro Toka 20+ 30 B;

- MAaKCUMaJIbHBIN KOMMYTUpyeMbIid TOK 0,5 A;

- MaJieHUue HaIpsHKEHUsI Ha BKIIFOYAEMOM BBIXOJE MPU

Toke Harpy3ku 0,25 A He Oonee 2 B.

BxoniHbIe curHalbl OT BHEIIHETO 000pYA0OBAHUS:

- BBICOKMH YPOBEHb HAIIPSKEHMsI TOCTOSHHOTO Toka 20+ 30 B;

- HU3KUI YPOBEHB HAIPSOKEHUS MMOCTOSTHHOTO TOKa He Oonee 5 B;

- BXOJHOM TOK MpU BXOAHOM HampsbkeHud 24 B 13 MA;

- BpeMsl peakIliy Ha MepeHui (GPOHT BXOJHOTO CUTHaIa 4 MC.

Cucrema cuucieHus npu BBoJe HH(GOPMAIIMH C IyJIbTa YIPABICHHS U BBIBO/IA €€ Ha TUCIUICH
- IIeCTHaALaTepUYHasl.

2.3. PexxuMbl paboThl MUKPOKOHTpOJIIEpA:

- 1101 yIIpaBJIEeHUEM IIPOTPaMMBI, 3alIMCAHHOH B MaMATh pabounx
mporpamm (aBTOMaTHYECKOE YIIpaBIeHUE);

- IO/ YIpaBJIeHUEM KOMaH/I, TOJIaHHBIX C MyJIbTa yIPaBICHUS

(py4HOE yIpaBiieHUE);

- TIOIIArOBOE BBIMOJIHEHHE MPOTPAMMBI;

- 3aMKUCh KOMaH] B aMATh pabouux mporpamm (IporpaMMUpOBaHHE);

- MIPOCMOTP MPOrPaMMBI, (BBIBOJI HA MHAUKATOP COAEPKUMOI0 MaMsITH

pabouux mporpamm).

2.4. YcTpolicTBO MUKPOKOHTpPOJLIIEPA

MUKpPOKOHTPOJIIEP BBINOJHEH B MOLYJIbHOM UCIIOJIHEHUH. JInIeBbIe TNIaHKN (YHKIINOHAIb-
HBIX MoayJiel 1 (3armylika OTCYTCTBYIOIIMX MOJyJIEH - 2), MOAYJIEH HCTOYHUKOB uTanus 3,4,5 u
JMIIeBas aHe b IyJIbTa yIpaBieHus 6 00pa3yroT MeperHIO NaHelb MUKpPOKOHTposIepa (puc.l),
COJIEpIKallyIO CIEAYIOLIUE OPTaHbl YIPABIEHUS U UHAUKATOPBIL:

- BeikimroyaTens "CETDh" u unaukaTop HanpsiKeHUs! MUTAIONIEH CETH;

- UHJIUKATOPbI HAJIMYMSI HAIIPSHKEHUH BTOPUYHBIX UICTOYHUKOB IMUTAHUS:

+5B,+12B u-5B;

- UHJIUKATOPbI COCTOSIHUN BXOJI0B M BBIXOJJOB MUKPOKOHTPOJIJIEPA, PACIIONOKEHHBIX Ha JIUILIE-
BBIX IJIaHKaX (YHKIMOHAJIBHBIX MOJYJIEH;
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- ugaukarop "OX", BKIIOUEHHOE COCTOSIHME KOTOPOTO CBUAECTEIbCTBYET
0 TOM, YTO MUKPOKOHTPOJUIEp HAXOAUTCA B PEKHUME OKUaHHs BBOJIA

uH(MOpPMAIIUHU C KIIAaBUATYPHI MYJIbTa YIPABICHUS;

- uaaukaTop "b", BKIOUeHHOE COCTOSTHUE KOTOPOTO CBUIAETEIBCTBYET O
HAJTMYUU aBTOHOMHOTO MUCTOYHWKA MUTAaHUS (0aTapen) SHeProHe3aBUCUMOTO 3aTIOMUHAIOIIIETO
ycTpoiictBa (OH3Y).

Ha 3aaneit manenn MUKpOKOHTpOJLIEpA PACIION0KEHBI Pa3beMbI ISl TOAKIIOYEHHS JaTYUKOB

Y MCIIOJIHUTEIBHBIX YCTPOHCTB BHEIIHETO 000OPY0BAHUS: CHMBOJIOM " T o603Hauen pasbeMm s

MOAKIIOYEHUS JaTYMKOB, @ CUMBOJIOM "V " - pazbeM Uil MOJKIIFOUEHHS UCTIOTHUTEIbHBIX
ycTpoicTB. B Ta0n.2 npuBeneHbl BapuaHThl YCTaHOBKH po3eTok tuma PIT 15-32 na 3agHeli manenu
MHUKPOKOHTPOJIJIEPA C YKa3aHUEM Ha3HAYEeHHS] 1 HOMEPOB MO3ULIUH B 3aBUCUMOCTH OT UCIIOJHEHUS

MHUKPOKOHTPOJLIEPA.

Tabmuma 2
Ne no- Ob6o3Haue- Hcnonnenne MUKPOKOHTPOJLIEPA Hasnauyenue
370007051 HHE PO3ETOK
pO3€TOK MKII-1-16- | MKII-1-32- | MKII-1-48- | MKII-1-
0,5 0,5 1 48-2
1 00~0F ']* + + + + Bxonpl ¢ agpecamu
2 00~0F ¢ + + + + BrIxosl ¢ agpecamu
3 10 = 1F T - + + + Bxonp! ¢ agpecamu
4 10 =1F i/ - + + + Brixons! ¢ anpecamu
5 20+~ 2F T - - + + Bxonp! ¢ agpecamu
6 20+ 2F \L - - + + BrIxosl ¢ angpecamu
7 "TI" - - - + ITocaenoBaTenbHBIN
uHTEepdeiic




3 4 5 1 2 6
OnHOCTOPOHHUI
JUCIUIEeH
+5B 5B 0 8/0 8 b OX
Q O Q QQOO O O Anpec OI1 Omnepan|
Cetb +12B |1 9|1 9
|:| O Q O O O Wnpukaropsl
eKHUMa PaboThI
2 Al2 A _peXKuma pa
OO0
3 B|3 B
0000
4 C|4 C
O O O O HupopmarmonHast
3A KJI1aBUaTypa
5 d|5 d A —
eleele ~e
6 E|6 E mQ|CldEF
A OO0 31(C)|8|9|A|b
(4[5 ]6 |7
7 F|7 F Cop ‘P 011213
Q O O Q Knasua pexuma
paboThI
M K II 1

Puc.1. JIuueBas ma"enb MUKPOKOHTPOJLIEPA.



(o¢]

Curnan | Kot E;;i}?;i %) é 5 ®;§Eﬁ£i Kour | Curnan
-U 17 14 Bx 0-0
Box0 | 24 20 DO | Bxo-l
Brix 1 7 1 Z1 25 Bx 1-0
U 30 DI 5 | Bx1l
U 14 26 | Bx2-0
Beix 2 2 1 22 D2 3 Bx 2-1
Bux3 | 1 [ 2 15 | Bx3-0
w29 D34 | Bx31
-U 20 27 Bx 4-0
Beix 4 11 ] Z4 D4 5 Bx 4-1
Boix5 | 10 — 16 | Bx5-0
+U 26 D> 6 Bx 5-1
-U 16 17 Bx 6-0
Bux6 | 5 120 D6/ Bx6-1
Brix 7 6 L] Z1 18 Bx 7-0
w31 D7 ¢ | Bx7-1
U 18 19 Bx 8-0
Brix 8 13 ] Z8 D8 9 Bx 8-1
Brix 9 8 ] 29 20 Bx 9-0
+U 25 D9 10 Bx 9-1
-U 19 28 Bx A-0
Beix A | 12 1 ZA DAy Bx A-1
Brix b 9 1 Zb Db 29 Bx b-0
+U 28 12 Bx b-1
-U 21 7c 7C 30 Bx C-0
Brix C 3 ] 13 Bx C-1
Brix d 23 ] Zd 31 Bx d-0
+U 27 Dd 22 Bx d-1
-U 15 21 Bx E-0
BuxE | 22 1 “E DE 53 | BxE-l
Beix F 4 ] ZE 32 | BxF-0
+U 32 DE 24 Bx F-1
Mo AKIFOYEHUE HATY30K K BBIXOIHBIM IMoaKII0UeHNE NATINKOB K BXOIHBIM
pazbéMaM 1 MHKPOKOHTpOJLIEpa paszbéMaM T MHKPOKOHTPOILIEPA

Puc.2. Cxema OOKIIOYEHNS BHENIHUX DJIEMEHTOB.

Cxema MoAKII0YeHHs] TaTYUKOB U UCIIOJHUTENBHBIX YCTPOUCTB TEXHOIOTHYECKOro 000pyao-
BaHMs K MUKPOKOHTPOJUIEPY MpeAcTaBieHa Ha puc. 2. J{niHa kabeneil B3 HE J0JKHA MTPEBbI-
math 10 M. Crioco0 MoAKIIOUeHNs JaTYMKOB HArPY30K K JIEKTPONUTAHUIO - PaAHaIbHBIN, TIPH KO-
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TopoM oObenuHenue 1eneit "+" u "-" (cM. puc.1) ocymiecTisieTcss He Ha pa3beMax MUKPO-
KOHTPOJIIEPA, @ HETIOCPEICTBEHHO HA 3)KUMaX UCTOYHUKA ITUTaHUS.

MoHTax JIMHUN CBA3M MUKPOKOHTposiepa ¢ 9BM BbIcIIero ypoBHs IpOU3BOAUTCS 110 MO-
clleZIoBaTeNIbHOMY HHTep(delicy BUTBIMU NTapaMy IPOBOJOB B COOTBETCTBUM ¢ puc.3. Kabenu cBa3u
IIPU 3TOM ITIOMELIAKOTCSA B METAIMYECKUIN DKPaH, UMEIOIINUN HAIeKHBIM KOHTAKT YKpaHa ¢ KOPILy-
COM MHUKPOKOHTPOJLIEPA.

MKII m T
Curnan Kour 9BM
11+ 20 * I
1 - 11 -
IpJ1 + 10 + "
TIp/1 - 26 ]

IT - npuémuux
U - ucrounuk
Puc. 3. Cxema noakimtouenusi 9BM BbICIIEro ypoBHS K MUKPOKOHTPOJIIIEPY

2.5. CTpyKTypHasi cXxeMa MUKPOKOHTPOJIIEpA.

Crpykrypnas cxema ucnonaerust MKII-1-48-2, spnsronierocss Hanbosee MOIIHBIM IO COCTa-
BY TEXHHUYECKHUX CPEACTB MPEACTABUTEIEM CEMENCTBA MUKPOKOHTPOJIJIEPOB, IPUBEIEHA HA pUC.4.

B cocTaBe u3nenus MOKHO BBIIEIUTE!

- moxyib niporieccopa (MIIP), na 6aze BMC KP580BM&0;

- CUCTEMY MaMSTH, BKIIIOYAIOIYIO B ce0s MOIyNb TaMATu ¥ Moaynu DH3Y;

- CHCTEMY BBOJIa-BBIBOJIa, 00ecreunBaroIyto cBsi3b MIIP ¢ mynbToM ynpaBiieHusl, ynpasiisi-
forieid 9BM BeIcIIero ypoBHsI ¥ BHEIIHUM TEXHOJIOTUYECKUM. 000PYAOBaHUEM,

- CUCTEMY 3JIEKTPOIUTAHUS
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Puc. 4. CtpykrypHas cxema MukpokoHntposuiepa MKII-1.

BeimoytHeHHBIM Ha 0aze BUC KP580BMS80, ocymectBiser c6op, nudpoByro
00paboTKy W BBIBOA HWH(GOPMAIMU B COOTBETCTBUU C HCIOJIHHTEIHHOU

MIIP,

v

MIPOTPaMMOii, 3aIMCaHHOH B TIEPEPOrpaMMHUPYEMOE TMIOCTOSTHHOE 3aIIOMUHAOIIEE
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ycrpoiictBo (I13Y) monynsa namsTu.

HcnonuuTenbHas mporpaMMa sBIsIeTCsl HEOThEMIIEMOM YacThbl0 MUKPOKOHTPOJLIIEpa, HEA0-
CTYITHOM 1715 moJb30BaTelns. Ee Ha3HaueHue - mpeoOpa3oBaHue WHCTPYKIIUI, BBEICHHBIX ONIEPATO-
POM € IOMOUIBIO MyJIbTa YIPABJICHUS WM MOCTYMAIOLIUX OT YIPABISAIONIEH TPOrpaMMBl, B TOCe-
JIOBATEIbHOCTh KOJOB MAIIMHHOIO SI3bIKa MUKPOIIPOLIECCOPA, PEATUIYIOIIUN 3TH UHCTPYKIIUH.

VYnpasinsmolas nporpaMma - mporpamMma, HaucaHHasi oJjb30BaTesieM B KOAaX BXOJHOTO SA3bI-
Ka MUKPOKOHTpOJIIepa (ONMucaHNe CUCTEMbI KOMaH] IPUBEJCHO B YaCTH 2 HACTOSIIIIUX METOAHYe-
CKHX YKa3aHHil) 1 o0ecrieunBarolas BhIIOJHEHUE 33/IaHHOTO AJITOPUTMAa YIIPABIEHUS BHEIIHUM
obopynoBanuem. OHa pazmerniaercs B Moayisix DH3Y u coxpaHsieTcs mpu OTKIIOUEHUH IEPBUYHO-
r'0 UCTOYHUKA TUTAHHUSL.

[Tynbt ynpasnenus (I1Y) coBmectHO ¢ MoayneM ynpasieHus (MY) cocTaBisoT TeEXHUYE-
CKH€ CPEeJICTBA OOIIEHHsI OIlepaTopa ¢ MUKPOKOHTposuiepoM. [TV Bkirovaer

B ce0st KITaBHATYpY - () JUTsl BBOJIA KOMAH/I U YIIPABICHUS PEXKUMOM pabOThHl MUKPOKOHTPOJ-
Jepa, OAHOCTPOUHBIN AUCTUIeH — (0), TpeIHa3HAYSHHBIN 11 OTOOPaKEHHSI KOHTPOIUPYEMOH, Orte-
patopom HH(OPMAIMK U HHIUKATOPBI peXXKUMOB paboTsl — (B), (cM. puc.1) MY obecnieunBaet co-
npsbKeHre KiaBuaTypsl U nHAuKauu [1Y ¢ BHyTpeHHel MarucTpanbio MUKPOKOHTPOJIEpa.

Mopynu BBoga (MBB) u BeiBoga (MBBIB) nuckpeTHbIX cUTHAIOB MpeIHa3HAuYEHbI AJI CBSI3U
MUKPOKOHTPOJIIEpA C BHEITHUM TEXHOJIOTUYECKUM 000pYyI0BaHUEM: 3JIEKTPOITHEBMOKJIIAlIaHAMH,
perne, dIeMEeHTaMU CHTHATM3AINH, JaTIUKaMH COCTOSIHUSL 000pyI0BaHUs, NCTIOTHUTEIbHBIMH
ycTpoiicTBamu | T.11. OHM 0OecTieunBaroT MpeoOpa3oBaHKe YPOBHEH M raJlbBAHMYECKYIO Pa3Bs3KY
CUTHAJIOB, a TAKe MHIUKAIIUIO COCTOSIHUS KaXKJ0T0 BX0JIa M BBIX0JIa MUKPOKOHTPOJIIEpA.

Monyns nocnenoBatenbHoro nHTEpdeiica (MIIN) npennaznaden, st oOMeHa nHdopmaruen
MEX1y KOHTPOJJIEPOM U YIIPABISIONIUM BBIYUCIUTEIHHBIM KOMIUIEKCOM BBHICIIIETO YPOBHS B
ACYVYTII, noctpoeHHBIX TI0 Hepapxuueckomy npuHiuny. MIIM npeobpasyer nmapamiensHbi Ghop-
MaT IaHHBIX B TIOCTIEIOBATENBHBIN MPU BBIBOJIE JAHHBIX U3 MUKPOKOHTPOJUIEpA M 00paTHOE MPeod-
pa3oBaHue - pu BBoJIe. Vcronb3oBaHUe MOCIE0BATENLHOTO (JopMaTa MO3BOJISIET CYIIECTBEHHO
COKpPATHUTh 3aTPaThl HA TUHUIO CBS3H U MOBBICUTH €€ MIOMEX0YCTONYUBOCTb.

Cucrema 371eKTpONUTAaHUSI MUKPOKOHTpOJUIEpa peodpa3yeT MepBUYHOE HAIPSHKEHUE MUTa-
IOIIEH CeTH BO BTOPUYHbIE CTAOMIM3UPOBAHHBIC HAaNpsDKeHUs +5B;

-5B; +12B, HeoOxoauMbIe 11 3aNTUTKH €ro Moyiiei. ClieyeT OTMETUTh, YTO KOHTPOJUIEp HE CO-
JEPKUT UCTOYHUKOB IMUTAHUS UCTIOTHUTEIBLHBIX YCTPOUCTB U JATYUKOB COCTOSIHHSI TEXHOJOTHYE-
ckoro oobopynoBanus. ObecreueHrne TOT0 MUTAHUs, UCXOI U3 TPeOOBaHUM CTAOMIBHOCTH U
MOITHOCTH, OCYILECTBIISICT pa3pabOTUNK TEXHOIOTHYECKOTO KOMILIEKCA.

3. HCIIOJIb3YEMOE ObOPYJIOBAHHUE.
JU71s1 BBITTOJTHEHNS IPAKTUYECKOTO 3aHATHS HCIIOIb3YEeTCs IPOTPaMMHUPYEMbI MUKPO-
koHTposuiep MKII-1-16-0,5.

4. 3AJAHUE HA PABOTY

3ajganue 1. M3yunTh nopsAaoK BKIOYEHHSI KOHTPOJUIEpa.

[Topsinok BeimosiHeHUs 3aaanus: 1. [logkmounTe mHYp nuTanus kK cetd. 2. Haxars kiiaBumry
"CETDB". B pe3ynbrare nomkHbl 3aropetbest unaukaropsl "CETD", "+5B", "-5B","+12B", "OX" n
"P" Ha manenu I[1Y, cBUAETEIBCTBYIOIIUE O TOM, YTO MUKPOKOHTPOJUIEP HAXOAUTCS B PYYHOM pe-
XKuMe paboTel. OTHOCTPOYHBIN TUCTIIEH - MOTallIeH.

3ananue 2. 3yunTh pyqHOl pexkuM pabOThl MUKPOKOHTPOILIEPA.
Pexxum ynpasnenns "Pyunoit" obecrieunBaeT BO3MOKHOCTD BBIMIOJTHEHUS KOMaH bl Cpa3y MocIe
BBOJIa ee kKinaBuaTypsl [1Y 6e3 3anmomuHanus kojga koMaHasl B DH3Y MuKpokoHTposuiepa. DTo mo3-
BOJISIET TPOBOAMUTDH ONEPATUBHYIO OTJIAJIKY M HACTPOMKY TEXHOJIOTHYECKOT0 000pyA0BaHUS.
[lopsanox BeimonHenus 3ananus: 1. Haxmure kinasumry "P" u, He oTnyckas ee, kinaBumy 1.
[Ipu 3TOM OJDKEH 3aropeThCst HHANKATOP pexuma padotsl "P". Jlucmeit moramen. [1pu, Bkitoue-
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HUH MUTaHUA U HaxaTuu KHOTKH cOopoc ("CBP") MUKpOKOHTpOIIIEp TaKKe MEPEXOTUT B PEIKUM
"Pyunoii". 2. [lyst BBOAA KO/Ia KOMAH/Ibl HAKMHUTE TIOCIICIOBATENHHO YEThIPe MTU(PPOBBIX KIIABUIITH
ITY, cootBerctBytomue 3HaueHusaM "Ne3", "No2", "Nol" "Ne(Q" (cm. mnakar 1 "Cucrema komana
MukpokoHnTpoepa MKII-1"), mpoBepsis nepes KaXxapM Ha)KaTHeM TOTOBHOCTh MHKPOKOHT-
posuiepa K mpueMy HHGOpMaLNHU ¢ KJIaBUATYpHI 1o 3aropanuto uaaukatop "OXK". [IpaBuabHOCTS
BBO/JIa C KJIaBUATYypPhI MO MOCIEA0BATEIbHOMY BbIBOAY 3HaUeHUU "No3","No2" "Ne]" " NeQ" Ha cooT-
BeTcTBYyIOIIEe 3HakoMecTo auctuies [TY: "Ne3"Ne2"- B 30Hy koxa onepanuit; "Nel", "NeQ" - B 30HY
onepanna (cM. puc.l). B ciydae ommOku rpu BBoje Jir000ro u3 3HaueHuin "No3", "Ne2" "Nol",
"Ne0" ermte pa3 BktounTe pexuM "PydHoit" 1 moBTOpHTE BBOJ, KOMaHABI. Y OSIUBIINCEH B TIPABUIIb-
HOCTH BBOJIa, HOKMHTE JIt00yI0 nHpopManmonnyto kiasuiry [1Y. IIpu 3ToM MUKPOKOHTpOILIED
OCYIIECTBUT BBITIOJTHEHUE BBEJIEHHON KOMaH Ibl. BBeIeHHBII KO MHAULIMPYETCS Ha IUCILIEE B Te-
YEHUE BPEMEHU BBIIIOJIHEHHS] KOMaH/Ibl, €CJIM U3MEHEHHE UHINKAUU HE TIPETyCMOTPEHO CaMoi
KoMaHIoM. [10 OkOHYaHMH BBINOJHEHUSI KOMaHbl IUCIUIER TacHeT. [IpuMep BBoAa KOJa KOMaHbI
09F5 mpuBeneH B Tabm.3.

[Ipumeuanue: cumBoa " x" 03HAYAET, YTO MHAUKATOP MOTALIEH.

Tabmuma 3
Cocrostaue Hab6op Ha Nunukanms
WNunukatopa | KinaBuarype Anpec - KOII Omnepann
"OX" Iy

Bkirouen P1 X X X X X X X X

" 0 X X X X 0 X X X

" 9 0 9 X X

" F 0 9 F X

- 5 0 9 F 5

3amanwue 3. U3yunts pexxum padotsl "BBoa mporpamMmsr”.

B pexume "BBoa nporpamMmsl" MpOUCXOIUT 3alIUCh KOJOB KOMaH 1 yIIPaBJISAIOLIEH porpam-
MBI, BBOJIUMBIX ¢ KiaBuatypsl [1Y, B OH3Y.

[lopsanox BeimonHenus 3ananus: 1. Haxmure kinasumy pesxxuma "P" u, He oTnyckas ee, Kia-
Bumy. 3. [Ipu 3TOM 3aropurtcst nHAMKATOp pexknma padotsl "BII", a Ha nucmiee u 30He aapeca UH-
nuuupytotes 3HaueHus "BA" u "CK". OcranbHble 30HbI qUCIUIes noramieHsl. 2. BBog koMaH b1
(manmpumep: 09F5) BBITTOTHUTE aHAJIOTHYHO BBOY B pexxuMe "Pydunoit". B ciydae ommubku npu
BBOJIE elle pa3 BKiIounTe pexuM "Box nporpammel” (3HaueHus "BA" u "CK" B 30He, agpeca He
MEHSIOTCS) ¥ IOBTOPUTE BBOJ KOJ]a KOMaH Ibl. Y 0eIMBIIUCH B IPAaBUILHOCTH BBOJIA, HAXMUTE JIIO-
Oyto nHpopmannonnyo kiasumry 1Y, npu s3tom chopmupoBaHHbIif koA 3anuceiBaeTcst B OH3Y mo
anpecy, onpenensiemomy 3HadenreM "CK" u "BA". [1lo okonuanuu 3anucu koja B DH3Y 3HaueHue
"CK" yBenuuuBaeTcs Ha €IUHUILY U BBIBOJUTCS Ha JUCIUIEH B 30HE azipeca. OCTalbHbBIE 30HbI AHC-
1iest morameHsl. MUKpOKOHTPOJUIEp TOTOB K IMIPUEMY U 3aITUCH HOBOT'O KOJa.

3amanwue 4. 3yunts pesxxum padotsl "[IpocMoTp nmporpammer'.

Pexxum "[IpocMoTp nmporpaMMbl” 03BOJISIET KOHTPOJIMPOBATh YIPABIISAIOLLYIO IIPOrpaMMy, 3aIlu-
cannyo B OH3Y, myTeM nocneaoBaTebHOr0 MpoCcMOTpa KOJOB B HAMPABICHUH YBEIUYCHUS WIIH
yMmeHbleHus 3Hauenus "CK"

[Topsimok BeimosiHeHUs 3aaaHud: 1. Haxmure kinaBumy "P" u, He oTmyckas ee, kinaBuiiy 4,
€CJIM ITPOCMOTP IIPOrpaMMBbl UIET B HAIIPaBJICHUH YBEJIINYEHUS, U KJIABULLY 5, €CJIM B HaIlpaBJIEHUN
YMEHBUICHHUS aIpecoB yIpaBistoiel nporpaMmMel. [Ipu 3ToM 3aropaercs HHAUKATOP pexUMa pa-
6ot "[NI1", Ha qucnee B 30He afpeca oToOpaxkarores 3Hauenus "BA" u "CK", B 30Hax koja one-
panuu 1 onepanaa - Ko KkomaHabl, 3anmrcanHoi B DH3VY mo atomy aapecy. 2. Haxxmure Ha mo0yio
uHpopMannoHnyo kinasumry. [Ipu stom 3nauenue "CK" yBennunBaercs: (yMeHbIIAeTCs1) HA €IUHU-
1y, ¥ Ha IUCIUIEH BBIBOAATCS aJIpec U KOJ CIeIyrOIel KOMaH/bI.

3aganue 5. M3yunts pexxum padotsl "[lomarossit'.
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B pexxume "llomaroelif kaxkaoe HaxaTre HHPOPMAITMOHHOW KJIABUIIN HHUITUHPYET BBIOI-
HEHNE OJIHOW KOMAaH/Ibl, YTO MO3BOJISIET ONEPATOPY BBINOIHATH YIPABIISIOLIYIO IPOrpamMmy, 3anu-
cannyto B DH3VY, B HE00X0AMMOM €My TeMIIe U HCIIOJIb30BaTh 3TOT PEXKHUM KaK OTIIaI0UHBIM.

[Topsimok BeimosiHeHUs 3aaaHus. 1. Haxxmure knaBury "P" u, He oTnyckas ee, Kjlapunny 2.
[Ipu sTOM 3aroputcst unauKatop pexuma padotsl "I1". Ha aucriee oroOpaskatorcst 3HaueHus "BA"
u "CK" u ko komausl. 2. HaxxmuTte mo0yro nHPOPMAIMOHHYIO KJIaBUITY. MUKPOKOHTPOJIIIED BbI-
HOJIHUT KOMaHly, MHIULUPYEMYIO Ha AUCILIEE, U IO OKOHYAHNUHU BbIBEAET Ha Jluciieil kox cieny-
FOIIell KOMaHIbI.

3amanwue 6. 3yunTs pesxum paboThl "ABTOMATHYECKUN".

Pexum paboTel "ABTOMATHYECKHI" SIBIISIETCSI OCHOBHBIM PEXHMOM pabOThl MUKPOKOHTPOJI-
Jepa ¥ npeJHa3zHavyeH Ui YIpaBIeHUsS TEXHOJIOTHYECKUM 000pyI0BaHUEM B COOTBETCTBUH C aJIrO-
PUTMOM, PEATU30BAHHOM B BHJIE YIIPABIISIIOIIEH TPOIPaMMBI.

[Topsimok BeimosiHeHUs 3aaanus: 1. Haxmure knasumy "P" u, He otmyckas ee, knaBumry "0".
[Ipu 3Tom 3aropurcsa nnaukatop "A". Jlucmiiei noraieH, 1 3a UICKIIOYEHUEM TEX MOMEHTOB, KOTJa
WHIUKAIKs 00yCIIOBJIEHA BBITIOJHIEMOM KOMaH101. BRITIOIHEHHE yITpaBIIstomeld mporpaMMbl Ha-
ynHaeTcd ¢ ajapeca, 3anucaHHoro B "BA" u "CK" B MOMeHT BKiItOYeHHS pexuma "ABTOMaTnye-
ckuit". 2. JIns OCTaHOBKH BBITIOJHEHHS YIPABISAIONICH TPOrpaMMbI MEPEKITIOUUTE MUKPOKOHTPOJI-
Jep B M000# Apyroit pexxumM padoTel. MUKPOKOHTPOJIIEP BHITOJHUT TEXHUUYECKYIO KOMAHY, YBe-
auunT 3HadeHue "CK" Ha eqMHUITY 1 TIepeiaeT B HYXKHBIN pekuM padoThl. 3. [Ipu BKItoueHHH pe-
*kuMa " ABTOMaTHYeCcKUi'" najgbHeIee BIMOJHEHNUE YIPABISIIOUIEH TPOrpaMMbl IPOU30UIET C
KOMaHJIbl, Ha KOTOPOW MPOU30IIIe]I OCTaHOB. 4. OCTAaHOBUTH BBIMOJHEHUE YIIPABISAIONIEH TPOT-
pammbl MOkHO Takxke komanoii CTOIIL, BBeneHHOI B TpeOyemoe MecTo mporpaMMel. JlJist gaiib-
HEHUIIIEro MPOJIOJDKEHHS pabOoThl B pekuMe ""ABTOMATHYECKUN'" HAKMHUTE JII0O0YI0 HHPOPMAITMOH-
HYIO KJIABUIIIY.

5. HakoHell BO3MOKEH OCTAHOB YIPABJISAIONICH TPOrpaMMbl € IIOMOILbIO BHEITHETO CUTHAJIA,

noxasaemoro Ha Bxox "F" pasvema 00 + OF ) MHMKPOKOHTpOJIIEpa (KOHTAKThI 32,24).
5. KOHTPOJIBHBIE BOITPOCHI

1. Kakoil Tun ynpaBieHus peaiu3yeT MUKPOKOHTpOJLIEp?
2.YeM oTaM4aroTCs IpYr OT Apyra pa3JIndHble UCTIOJTHEHUS
MukpokoHTposuiepa MKII-1?

3. KakoBbI OCHOBHBIE TPOrpaMMUpyeMble (YHKIIUNA MHUKPOKOHTpOJLIepa?
4. Ha3zoBUTE OCHOBHBIC 3JIEMEHTHI (M UX HA3HAUCHHUE) JTUIIEBOI
HaHEJIX MUKPOKOHTPOJLIEPA.

5. Ins yero HE0OXOAUMO TOAKITIOYCHHE OJHOTO M3 UCITOTHCHUN
MUKpPOKOHTpoJuiepa K OBM BbIciiero ypoBHa?

6. HazoBuTe OCHOBHBIE MOYJIM MUKPOKOHTPOJIJIEPA.

7. Ha30BUTE OCHOBHBIE PEKUMBI pabOTHI (M UX HA3HAUYEHUE)
MUKPOKOHTpOJLIEepa.

6.COAEPXKAHUE OTUETA
OTtuér nomKeH conepxarb CTpyKTypHYyto cxeMy MKII1, cxembl NOOKITIOYEHHS YCTPONCTB K
HEMY U OIHMCaHHE PEKUMOB PabOTHI

7. BUBJIMOI' PAOGMUYECKUI CITMCOK PEKOMEH/TYEMBIX NICTOUYHNKOB.

TexHnueckoe onucanue Mukpokonrposiepa MKII-1 4CM3.611.014.11C.

VYpasnstomue cucTeMbl TPOMBITIUIEHHBIX po0oToB/10. JI. Annpuanos,J1. 4. ['neizep,
M.B.UrnarbeB u np.; [lox o6m. pex.I.M.Maxkapoga,

B.A.YuranoBa.- M.: MamuHoctpoenue, 1984.-288 C.
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JlaGopaTopHas padora No 2

N3y4denne cucTteMbl KOMaH/l IUKJIOBOIl MUKPONPOLECCOPHOM CHCTEMBbI YIIPaBJICHUS
MKII-1

1. HEJIb 1 3AJIAYU 3AHATUA

[enbto 3aHATHS SABISETCS, IPUOOPETEHNE HABBIKOB MMPOTrPAMMUPOBAHMS MUKPOKOHTPOJLIIEPA
MKII-1.

3anaveil 3aHATHS SIBJIIETCA U3YUEHHUE CUCTEMbl KOMaH/ U CTPYKTYPbI MAMATH MUKPO-
KOHTpOJIIEpa, pa3padoTKa U 3aMKCh MPOCTEHIIINX TIPOrpaMM.

2. TEOPETUYECKHWE CBEJJEHU A

2.1. Cucrema xoMaH

Cuctema KOMaH MUKPOKOHTpOJUIEpa puBeeHa B Ta0I. 1.

COBOKYITHOCTh KOMaH/I MUKPOKOHTPOJIIJIEpa, 00pa3yromias yrpasisionlyto MporpaMmy, 3amu-
CBIBAETCS M XpaHUTCS B MojyIie (Moayssix) DH3Y.

2.2. CTpyKkTypa naMsaTu

B 3aBucumocTH OT BapuaHTa UCIIOJHEHUS B COCTaB MUKPOKOHTPOJUIEPA MOT'YT BXOJAUTH OT 1
1o 4 monynen DH3Y.

O6wem moaynss OH3Y MUKpOKOHTpoJuIepa Mo3BOJIseT 3anucarh 256 komann (512 Gaiit) u
COCTaBJISIET OJHY 30HY MaMaATu. Kaxias 30Ha namsTH, B CBOIO Ouepe/ib, ACIUTCS Ha JIBa CTPAaHULIbI,
obwemoMm 1o 128 komang (256 GaidT).

Crpyktypa DH3Y MHKpOKOHTpOJUIEpa NpeacTaBieHa Ha puc. 1

MDH3Y 0 MDBH3YVY 1 MDH3Y 2 MDH3YVY 3
BAO BAI BA2 BA3
08 09 0A 0b 0C 0d 0E OF
CTpaHULACTPpaHUIId CTpaHULIACTPaHNIIE CTpaHULACTPpaHHUIId CTpaHULACTPaHUIIA
0 30oma DH3Y 1 3ona DH3Y 2 30ona DH3Y 3 3oma OH3Y

Puc.1. Crpykxrypa DH3Y

Tabmuma 1
O6o03HaueHue dopmMat KOMaH bl Kpatkoe conepxanue
KOMAaHIBI Kon onepannn Onepann
1 2 3 4
OXO0 01 Anpec Bxona Komanp! BBOSIa — BBIBOJA
Ilepexon K BBIOJHEHUIO CIie-
I%11(S7

KOMAaH/Ibl IPOMCXOJUT TOJIBKO
IpU OTCYTCTBHH CUTHAJa Ha
BXOJI€ C 3a/IaHHBIM a/IpECOM
OX1 02 Anpec Bxona IIepexo K BBIIIOIHEHUIO CIIE-
AyrOLIEi

KOMAaH/Ibl IPOMCXOIUT TOIBKO
IIpY HAJIMYMU CUTHAJIa Ha BXO-
e ¢ 33JaHHBIM a/IPECOM

I1PO 03 Anpec Bxona IIpu oTcyrcTBUM CUTHANIA HA
BXOJI€ C 3a/IaHHBIM a/IpECOM
OUT yCIIOBUS COXpaHSET




ITP1

04

15

Anipec Bxojaa

npeplayIlee 3HaueHue, B Ipo-
TUBHOM CITydae OUT YCIIOBHS
oOHyIseTcs

[Tpy HaM4MM cUrHaNla Ha BXO-
Jie C 33JaHHBIM a/IpecoM OUT
YCIIOBHSI COXPAHSET MPEIbITY-
11ee 3Ha4eHue, B IPOTHBHOM
ciydae OWT yciaoBHsl OOHYIISI-
eTcs

BKIJI

BbIKJI

bY

bY

YCT BY BX

YCT BY BX

HOII

CTOII
bVYII

VIII

05

06

12

13

07

1E

1F

00

08
09

0A

Anpec BbIXoaa
Anpec BbIXoaa

Anpec BbIXoa

Anpec BbIXoa

Anpec BxoJza

Anpec Bxojaa

00

00
AJnipec KOMaH/IbI

AJlpec KOMaHIbI

VIIO

BAII

0B

OF

AJlpec KOMaHJIbl

0 | YcTranoBka

BximtounTh BBIXOJT € 33JIaHHBIM
agpecoM

BreIkirounTh BBIXOJ € 3a7aH-
HBIM aJIpECOM

Brixon ¢ 3amaHHbBIM agpecom
YCTaHaBIMBAETCSA B COOTBET-
CTBHH C COACP>KUMBIM OHTa
YCIIOBHS

Brixon ¢ 3amaHHbBIM agpecom
yCTaHaBJIMBAETCSA B COOTBET-
CTBHUH CO 3HAYEHHUEM IIPOTHBO-
MIOJIOKHBIM COJIEPKUMOMY OH-
Ta yCIIOBUS

Komanpa 3aaeprkka BbINOIHE-
HUSI YIIPABJISIIOILEH Mporpam-
mbl Ha Bpemss 7 =1 0,1 ¢

but ycioBust npyuHUMaeT 3Ha-
YeHHe CUI'Haja Ha BXOJE C 3a-
JAHHBIM aJIpEcOM

but ycnoBus npuHUMaeT WH-
BEpPCHOE 3HAYCHUE CUTHAJIA Ha
BXO/JIE C 3aJIaHHBIM aJPECOM
Komanasl yipaBjaeHus IIpo-

IrpaMMOit
Her onepauun

OcTaHOB IIpOrpaMMbl

be3ycioBHbIN TEPEXO] K BbI-
MOJIHEHUIO KOMaH/IbI C 3a/1aH-
HBIM aJpEcoM

[lepexon K BBITOJHEHHIO KO-
MaH/bl C 331aHHBIM aJIPECOM
IIPU YCIIOBUH, UTO OUT YCIOBHUS
paBeH 1. B npoTtuBHOM ciiydae
IIPOUCXOUT BBIIIOJHEHHE Cie-
JYIOIIE KOMaH/Ibl

[lepexon K BBITOJHEHHIO KO-
MaH/bl C 331aHHBIM aJIPECOM
IIPU YCIIOBUH, UTO OUT YCIOBHUS
paseH 0. B mpoTtuBHOM cityuae
IIPOMCXOUT BBIIIOJHEHHE CJie-
JYIOILIEH KOMaH1bl

W3menenue 6a3oBoro aapeca




I1I1
Bosspar
cCu

+CY

PEJI

10
11
0D

0C

OE

14

16

AJipec KOMaH/IbI
00

0 Howmep
CUETUNKA

0 Howmep
CUETUMKA

VYcra-| Homep
HOBKa CYET-
YuKa

AJlpec KOMaHIbI

IPOrpPaMMBI
IIepexon x mognporpamme
Bosspart u3 noanporpaMmsl

KoManns! ynpaBiieHUs CUET-
YUKAMHU

COpoc cuérumka C 3aJJaHHBIM
HOMEPOM

Conepxxumoe CU€TUHKa C 3a-
JTAHHBIM HOMEPOM yBEJINYHBa-
ercs Ha 1

Ecnu cogepxxumoe cuérumka c
3a/IaHHBIM HOMEPOM PaBHO
YCTaHOBKE, TO OUT YCJIOBHUS
COXpAaHSET CBOE MPEIbIAYILIEE
3Ha4YeHue. B mpoTuBHOM CIi1y-
yae OUT ycJI0BUs OOHYJIsIETCS
KomaH/1a KOHTpoJIS U pefak-
TUPOBAHUS IPOTPAMMBI
Komanipl mporpamMmsl, HauM-
Hasl ¢ YKa3aHHOTO aJipeca u 10
MIEPBOTO aJIpeca, COIepKAIIEro
komanny "HOII", cnuraercs B
CTOPOHY YBEJIMUYEHUS aJPECOB
Ha oauH war. [To ykazanHomy
aJZipecy 3aMMCbIBAETCS KOJ KO-
manasl HOIT (0000)

Komanna PEJ] ucnonb3yercs
JUTIsl BCTAaBKU KOMaH] B TIPO-
rpammy.

KCII

Tect MIIN

Tect MOH3Y

Tect BBOIA-

BBIBOJIA

3arpy3umk

15

2C

18

19

17

Howmep crpannist

00

KomnuectBo npo-
BEPSAEMBIX MOLY-
nen

Brpruncnenue KOHTPOJIBHOU
CYMMBI KOJIOB KOMaH]I COAEp-
JKAIIUXCS B CTPAHUIIE MTAMSITH C
YKa3aHHbIM HOMEPOM
Komanpl TECTOBOTO KOHTPOJIS
GYHKIIMOHATBHBIX 0JI0KOB
Komanga nposepku MIIN
Komanna nposepkun MOH3Y

Komanas! npoBepKu cUCTEMBI
BBOJIA — BBIBOZA

Komanje! 3arpy3ku nporpam-
MBI, 00€CIIeUMBAIOIIEH KOM-
TUIEKCHYIO MTPOBEPKY (HYHKITH-
OHAIILHBIX OJIOKOB MHUKPO-
KOHTpOJLIepa

Howmep 30HBI siBIsieTcs: 6a30BbIM aApECOM JJIsl OTCUETa KOMaH I yIPaBIISIOLIEH MPOrpaMMmBl,

3aMMCcaHHOM B 3TOM 30HE, a XpaHUTCSA B ciaykeOHOM peructpe "BA" - 6a30BbIi aapec.
[Tomumo "BA" B O3Y MHKpPOKOHTpOJUIEpa OPraHU30BAHbI CIIEAYIOLINE
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PETUCTPBI:

"CK" - cueTurK KOMaH/l, COAEPKUMOE KOTOPOTO OMPEACIISIET aapec
KOMaH/IbI B TIpe/ieNiaX 30HbI MaMsITH;

"BY" - 6ut ycioBus, 3HaYe€HHNE KOTOPOT'O YCTAaHABINBAETCS B 3aBUCUMOCTH OT pe3yJibTara
BBITIOJIHEHUS Psi/ia ONEpalfil U UCTIOIB3YETCs JUIsl YIIPaBIEHUS IPOTPaMMOit;

"VC" - ykazarens cTeka, onpenessomuii aapeca ssaeek O3V (CTeKoBOM MaMsITH), B KOTOPBIX
3anomuHaeTcs 3HadeHus "bA" u "CK" npu obpaieHnn K moamporpaMme, 1 OTKyaa OHM BbIOUpa-
FOTCSI TIPY BBITTOJIHEHUHW KOMaH bl "Bo3Bpar".

[IlecTHAAIIATH CYETUYUKOB, COJACPIKUMOE KOTOPHIX MOKET U3MeHuThes ot, 0 1o F. Tlpu HeoO-
XOJUMOCTH CYETYHK MOKET UCIOJIb30BaThCS KaK OHOOUTHAS MaMSTh.

2.3. KomaHuas!l BBOJA-BLIBOIA

KoMmaH e BBOZa-BBIBO/Ia 00€CTIEYNBAIOT BBOA HH(DOPMAIIMH OT TaTYUKOB COCTOSIHUS 000pY-
JIOBAHMS Y BbIJIauy YNPABISIONINX BO3ICUCTBUIA HA HCIIOJIHUTEIbHBIE YCTPOUCTBA. B KOMaHmax
BBIBOJIA A/IpEC BBIXO/1a KOAUPYETCS ABYMs IecTHaaaTepuaabiMu unciaaMu Nel, NeO (cm. tabi.1)
MePBOE U3 KOTOPBIX MOKET MPUHUMATh 3HaueHUs oT 0 10 2 U onpenenseT OJuH U3 3-X MOJyJIei
BBIBOJIa IUCKPETHBIX CUTHAJIOB, KOTOPhIE MOTYT OBITh YCTAHOBIIEHBI B KOHTpOJUIepe. Bropoe uncio
(Ne0) ompenensieT oJuH U3 MECTHAIIATH KOHKpeTHBIX BhIx010B (0 +F) B mpeenax BrIOpaHHOTO
MO

B koMaHax onpoca JaTYMKOB COCTOSIHUS apeca JaTYMKOB ONPEAETSIOTCS aHAIOTMYHBIM
obOpa3zom.

CocTosiHHE KaXXIOro BXOJa M BBIXOJA OTOOpa)kaeTcs Ha MHAMKATOpax Ha MepeqHuX
MaHEeISIX MOJYJIEH.

2.4. KomaHpl ynpaBiaeHUs IporpaMmMon

Komanps! yripaBieHus IporpaMMOi MO3BOJIAIOT 3(PGEKTUBHO PelIaTh 3a4a4 POrpaMMHO-
JIOTMYECKOTO yIpaBlIeHUs] 000pyI0BaHUEM, HCIIOJIB3Ys OJIOK-CXEMY alrOPUTMOB YIIPABICHHUS.

OTH KOMaHbl MOXKHO Pa3eUTh Ha JIBE TPYIIIbI: COXPAHSIONINE HOPMATIBHYIO IIOCIEI0BA-
TENBbHOCTH BBINOIHEHUs TporpaMMsl ("Het onepanun”, "Cron"), n namMeHsoomue ee (KOMaHIbl
0€3yCIIOBHOTO U YCJIIOBHOTO IEPEX0/10B, OOpaIIeHUs U BBIXOJIa U3 MOAIPOrPaMMBbI).

BertBnenue nporpammsl mpousBoauTcs oTHocuTenbHO "CK" koMaH1aMu ycII0BHOTO ITEpEXo-
na "VII" , "VII0" ananuzupyromumu coaepxkumoe "bY". Aapec nepexona 3agaercs B mpeaenax
30HbI NaMATU. [1o okonuanuu BeinonHeHus komang "YII1" u "VII0", "BY" ycranaBnuBaeTcst B uc-
xonmHoe coctosiHue (1).

Hcnonp3oBanue koMan bl oOpaeHus k nogmnporpamme "II1" sBnsercs 3¢ pexTuBHbIM
CPEACTBOM 3KOHOMUHU MAMSATH, €CJIH B IIPOLIECCE BBITOJHEHUS IPOrpaMMbl HEOOXOAMMO MHOTO-
KpaTHOe oOpaleHre K HEN3MEHHOM €€ YacTH.

ITpu Beimosnennu komanasl "II1", 3anucannoit Ha agpece"Ne" cogepxumoe "CK" yBennuu-
Baercd Ha 1, T.e. mpuHuMaeT 3HaueHue (Ne+1) u 3arpyxaercst B CTEK BMecTe, co 3HaueHueM "bA"
30HBI TAMSATH.

B "CK" 3acputaercs anpec, Haxonsuuiics B nosie onepanaa komanael "II1". Anpec 3agaerca
B IIpezenax 30HbI naMaTH. HaunHas ¢ 3Toro ajgpeca, NpoUCXOAUT MOCIE0BATEIbHOE BBINOJIHEHUE
KOMaHJ IOANPOrpaMMbl BIUIOTh A0 aJpeca, Ha KOTOpoM cTouT koMaHza "Bozspat". I1pu BbI-
MTOJTHEHUH 3TON KOMaH/IbI coiepkumoe creka (Ne+1) mepememaercs B "CK", BoccTraHaBnuBaeTCs
3HaueHue "BA" 1 nponosKaeTCs BHIIOJIHEHNE KOMaH/1bl OCHOBHOW ITPOIPaMMBl, 3alIMCAHHOM Ha
aapece (Ne+1).

Crek, opraHu30BaHHbIIl B MUKPOKOHTPOJUIEPE, IT03BOJISIET PEAIN30BaTh BOCEMb YPOBHEN
HOJIPOTPaMMBI.

Jn1st TOro 4ToOBI MEPENTH K BHIMOJIHEHUIO YIPABISAIONIEH IPOrpaMMBbl PAacIioIOKEHHO! B Ipy-
roii 30He NaMsTH, HEOOXOMMO U3MEHUTh 6a30BBIN aipec MPOrpaMMbl U BBIOJIHUTh KOMaHIY
YCIIOBHOTO, 0€3yCIOBHOTO Mepexoa Wi oOpalieHus K NoIporpaMMe, B IoJie OnepaHaa KOTOPhIX
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COJIEPKUTCS aJpec KOMaHAbl U3MEHEHHOU 30HbI aMsTH. 3HaueHue "bA" u3Mensercs komaHa01
"BAII", B mone onepana KOTOpoH 3amaeTcs HoMep 30HbI mamsat ot 0 1o F

2.5. KomaHipl ynipaBieHUs] CYETYMKAMU
KoManzp! ynpaBieHHs cueTYMKaMH OCYLIECTBIISIIOT ONIEPAlMA OYUCTKH, MHKPEMEHTA U CPAaBHEHHUS
HaJ MIECTHAIIATHIO0 CYETYUKAMU, COJEPKUMOE KOTOPBIX MOKET U3MEHAThCA B Ipenenax, ot 0 go F.

Benuuunnoit "Ne0" B 1osie onepania komaHabl 3agaercs Homep cuerduka (0 + F'). Hanpu-
Mep, komanzaa ¢ kogoMm "0COA" ocyiiecTBiIsieT UHKpEMEHTUPOBaHHE cueTurka "A", a koMaHaa ¢
kogoM."0D02 " ocymiecTBisier cOpoc cueTdnka "2".

Benuuunoit "Nel" B nose onepanga KOMaHAbl CPAaBHEHHUS 33/1a€TCSl BEIMYMHA YCTAHOBKH OT
"0" mo "F", c KOTOpOI CpaBHUBAETCS COACPKUMOE CUETUMKA C HOMEPOM, 3aJaHHBIM BEJIMUUHON
"Ne(Q". B cimyuae coBnangenus "bBY" coxpaHseT mpeapiayiiee 3HaueHne, B MPOTUBHOM CiIy4dae 00-
nHynsercs. Hanpumep, komanaa ¢ kogoM "0E3F" ocymiecTBisieT cpaBHEHUE COAEPKUMOTO CUETUNKA
F ¢ Tpoiikoii.

[Ipu noCTHXKEHNH CYeTYMKAMHU MaKCUMaJIbHOTO 3HaUeHUs npubdasieHue "1" He BBI3BIBAET €T0
OOHyJIeHUs1, IOATOMY JajibHEHIIee HCIIOIb30BaHUE TOI0 CUETYHKA B IIPOrpaMMe BO3MOKHO TOJIb-
KO IOCJIe ero cOpoca COOTBETCTBYIOLIEH KOMaH I0M.

JlabopaTopHasi padora 3.

Cnoco0bI padoThI ¢ JaTYNKAMU € HCIIO0Jb30BAHHEM KOMAaH/ MUKPOKOHTPOJLIepa
MKII-1-16-0.5.

Hcnoap3yeMoe 000pyIoBaHue

JUJ1s1 BBIITOJTHEHUSI TPAKTUYECKOT 0 3aHATHS UCIIOJIb3YEeTCsl TPOrpaMMHUPYEMBbIi MUKPO-
koHTposuiep MKII-1-16-0,5, ucrounuk nuranust b5-47 u pe3nucropbl-MUMUTATOPbl TEXHOJIOTUYECKO-
ro 000py0BaHMUS.

3ajaHue .
N3yunTh KOMaHABI BBOJA TUCKPETHOM HHPOpMaLnu B MUKpoKoHTposiep MKII-1.

ITopsimok BRINOJHESHUS 3aIaHUS

l. IlepeBennte MUKpOKOHTpOJUIEp B pexuM "BBox nporpammsel” u BBeaute B OH3Y
nporpammy 2 (tabi. 3).
2. VYcTaHoBUTE PE3UCTOPHI-UMUTATOPHI JATYUKOB B UCXOTHOE MOJIOKEHHUE B IIETH JaT-
yukoB DO u D1 BxogHoTrO pazpéma.
Ta6ymma 3
An- Koz ome- Orme- ConepxumMoe KOMaH/ bl
pec panuu paHa
00 01 00 Oxuianue pa3MbIKaHUsI 1aT-
yuka D0, NoKII04YeHHOTO K pa3b-
émy 00 = 0F T
01 05 01 Bxurounts Harpysky Z1
02 02 01 Oxu1aHue 3aMbIKaHUS JaT4YH-
ka D1, NOAKITIOUEHHOTO K pa3beEMy
00+0F T
03 03 02 [IpoBepka pa3oOMKHYTOTO CO-
CTOSHMSA naTunka D2, mogkiIrodeH-
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Horo k pazsémy 00 + OF )
04 04 03 IIpoBepka 3aMKHYTOr0 COCTO-
SHMA gaTdnka D3, MoaKII0OYEeHHOT O

k paseémy 00 + OF )

3. IlpoBepbTe MpaBUIBLHOCTH BBO/A ITPOIPaMMBbI U NIEPEBEAUTE MUKPOKOHTPOJUIEP B PEKUM
"IlomaroBbrit".
4. MuTHPYS NEPEKITIOUEHUS PE3UCTOPOB-UMUTATOPOB TaTYUKOB JIUIsI U3MEHEHUS COCTOSHUS
YIPABISIEMOTO 000PYIOBAHUS BBITIOJIHATE MporpamMMmy 2 B pexume "[lomaroBsrii" HECKOIBKO pas.
5. BeimonHuTe mporpaMmy B peskume "ABTOMaTHUECKUI'"'B OECKOHEYHOM LIUKJIE.
6. Ilpennoxute crnocod MpoBEpKH 3HAUEHUS OUTA YCIOBUS MOCTIE BBHIIIOJIHEHUS KOMaH/ € KO-
mamu 03 u 04.

JdadopatopHas padora 4.
OTnagka ynpasisiiOIUX MPOrpamMM € HCMOJIb30BAHMEM BXOJAHBIX CHTHAJIOB OT JaT4YH-
KOB M TeCTOBbIE NIPOBEePKHU MUKPOKOHTpoJLiiepa MKII-1.

Hcnoap3yeMoe 000pyIoBaHue

I[JI}I BBIITOJIHCHUS IMTPAKTHYCCKOI'0 3aHATUA UCITIOJIB3YCTCA HpOFpaMMpreMBIfI MUKPO-
koHTposuiep MKII-1-16-0,5, ucrounuk nutanust b5-47 u pe3sucTopbl-UMUTATOPBI TEXHOJIOTHYECKO-
ro 000pyAOBaHMUSL.

3aJaHue .
N3yunTh KOMaHABI YIIPABICHUS IPOIPAMMOM.

ITopsimok BEINOJIHESHUS 3aIaHNS

3. [TepeBequTe MUKPOKOHTpOILIEP B peskuM "BBoa nporpammel” u BBenute B DH3Y
nporpammy 2 (tabi. 3).

2. YcTaHOBUTE PE3UCTOPBI-UMUTATOPHI JATYMKOB B MICXOIHOE MOJIOKEHHUE B LIETIH JAaTYNKOB
D1 BxonHoro paznéma.

Tabmua 4.
Anpec Kon onepanyn Onepann CoJiepKUMO€e KOMaH/ bl

00 IF 01 but ycnoBus yCTaHOBIIEH B COOT-
BETCTBUU CO 3HAYEHUEM CHUTHAJIa
Ha Bxoxe "01"

01 0A 04 VY ciioBHBIN nepexo/1 Ha azipec
"04", ecu OUT yCIIOBHS YCTAHOB-
aea B "1"

02 0B 0 VYcnoBublii nepexon Ha aapec "0",
€cJIi OUT YCIIOBUSI YyCTaHOBJIEH B
"0"

03 09 00 be3ycnoBHBIN epexo Ha aapec
"00"

04 05 00 Bxumrounts Harpysky Z0

05 07 10 Brinepxka Bpemenu - 1 c.

06 06 00 Brixmrounts Harpysky Z0

07 03 02 [Ipu Hanuuuu curHana Ha BXOJIe
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02 OuT ycioBust 0OHyIsETCS, B
IPOTUBHOM CJIydae COXpaHseT
npeblayIiee 3HaueHue

08 09 02 be3ycnoBHBIN epexo] Ha aapec
"02"

10 05 02 BxurounTs Harpysky Z2

11 08 00 Cron

3. IlpoBepbTe MPAaBUIBLHOCTH BBOJA IPOrPaMMBbI U IIEPEBEIUTE MUKPOKOHTPOIIIEP B PEKUM
"TTomrarossrit".

4. Imutupys NepeKIrou4eHus pe3uCTOPOB-UMUTATOPOB JaTYUKOB JJI1 M3MEHEHUS COCTOSHUS
yIpaBJisieMoro o0Opy10BaHUs BBIIIOJHUTE porpaMMy 4 B pexkume "llomraroBelil" HECKOIBKO pas.

5. BeimoaUTE porpamMmy B pexkume " ABTOMaTHYECKUN''B OECKOHEYHOM ITHKJIE.

6. O0BsicHUTE, KaK OyneT paboTaTh alrOPUTM MPOrpPaMMBbl IPU 3aMeHe NepBoi koMaHab! 1F
Ha komaHy 02.

JdaGopatopHas padora S.
Crnoco0blI 3a1aHUs1 BBIXOJHBIX CHTHAJIOB C MOMOIILI0 BPEMEHHBIX IHATPAMM € HCIOJIb-
30BaHHMeM KOMaHJ MUKpPokoHTposiepa MKII-1.

1. Mcnionb3yemoe 060pyi0BaHue

JUis  BBINOJIHEHMSI TMPAKTHUYECKOTO 3aHATHS MCIOJB3YEeTCS MPOrpaMMHUPYEMBIH MHKpO-
koHTposuiep MKII-1-16-0,5, ucrounuk nutanus b5-47 u pe3aucTopel-uMUTATOPBI TEXHOJIOTUYECKO-
ro 000py/I0BaHMUS.

2. ITopsAa0K BBINOJHEHHUS 3aAaHUS:

1. IlepeBenuTe MUKpPOKOHTposuiep B pexuMm "BBox mporpammsl" u BBeaute B OH3VY mpo-
rpammy (Tabm. 5).

2. YCcTaHOBUTE PE3UCTOPHI-MMUTATOPHI JATUUKOB B UCXOJHOE IMOJIOKEHUE B IENU JAaTYUKOB
X01, X02, X11, X12 BxoaHoro pazbéma.

3. YcTraHoBHUTE PE3UCTOPHI-MMUTATOPHI HATPY30K B MCXOJHOE IMOJIOKEHHUE B LEMU JTaTYUKOB
V1, VY2, V3, V4 BeixogHoro pazbéma.

3. Peanu3anus anropurma ynpapiaeHUs 3alaHHOTO HUKIOTPaMMOit

[{ukiioBOE yrpaBIeHNE MOXKET OBITh PEATM30BaHO M0 ITyTEBOMY U BPEMEHHOMY MIPUHITUTIAM.

[Ipn myTeBOM NpUHIMIE YIPABJICHHUS KOHCTaTUPOBAHUE OKOHYAHMS BBIITOJIHEHUS TEKYIIEH
KOMAaH/IbI U MEePEXO0/l K BBIIIOJHEHHIO CIEAYIONMIEeH KOMaH/ bl OCYIIECTBISETCS 110 CUTHATY MTyTEBOrO
JaTyrKa, YOPaBIsSeMOro Ha JaHHOM Illare, NMPOTrpaMMbI 3JIEMEHTa TEXHOJIOTMYECKOTO 000py-
noBaHusl. TakuM JaTYMKOM MOKET OBITh KOHIIEBOW WIJIM TePKOHOBBIN (100 J1F000# apyroit mpupo-
JIbl IaTYMK) BBIKIIOYATENb, cpabaThIBAIOUINI MPHU JOCTHKEHUH YIPaBIsIeMbIM pabOYUM OpraHOM
KpalHEero MOJIOKECHHUS.

[Ipn BpeMEHHOM NpPUHLHUIIE YNPABICHUS MEPEXO] K BBIIOJHEHHUIO CIECAYIOUIEro Iara mpo-
IPaMMBbl OCYILECTBIISETCS MOCIE BPEMEHHOM 3a[epXKKH, PEAIM3yeMOW MUKPOKOHTPOJIEPOM, J10-
CTaTOYHOM (C ONpPEIEICHHBIM 3a11acOM) JIJIsl BBITOTHEHUSI TEKYIIEH TEXHOJIOTHUYECKOH Orepaliyi.

s peanuzaiiuu MUKIOBOTO YIPABJICHHUS MO BPEMEHHOMY MPUHLMUITY CYIIECTBYET KOMAaH/bl
BBIZICp)KKH BpemeHH - 0,1 ¢. Hanbonbimmas oqHokpaTHas BeIAEpKKa - 25,5 C.

[TycTts paboTa ynpasisieMoro o0bekTa OrucaHa IUKIOrpaMMOH, PeICTaBICHHON Ha pUc. 5
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Puc.5. HukiorpamMma paboThl 00bEKTa yIIPaBICHHS.
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3nece Y1, YO - nByxXmo3unuoHHbIE 0OBEKTHI yrpaBieHus ¢ agpecamu 01 u 00 coorser-

CTBCHHO,

X01, X02 - myreBble natunku o0bekTa ynpasienus Y0 c aapecamu 00 u 01 cooTBeTcTBEH-

HO;

X11, X12 - myreBble gaT4uku oobekTa ynpasienus Y1 ¢ agpecamu 02 u 03 cOOTBETCTBEHHO;

V2, V3

[{uknorpamMmmy, MpeACTaBICHHYIO Ha PUC. 5, peanus3yer nporpamma (Tadum. 5).

- UCIIOJHUTENIbHBIE 3JIEMEHTHI, Pa0OTaIONIME 10 BPEMEHHOMY MPUHLUIY, ITOAKIIIO-
YeHHbIE K BbIXxoaaM ¢ aapecamu 02 u 03, COOTBETCTBEHHO.

Tabmuma 5
Anpec Kon Orme- ConepKuMoe KOMaH bl
KOMaH bl orepanuu paHa
000 05 00 Bxtounts Beixon "00" (V0)
001 02 00 OxujaHue HaIM4us CUrHasia
Ha Bxoze "00" (X01)
002 05 01 Bxutounts Boixon "01" (V1)
003 02 02 OxujaHue HalIu4Ms CUTHaja
Ha Bxoze "02" (X11)
004 07 02 Bxotounts Beixon "02" (V2)
005 05 03 Brinepxkka Bpemenu T1=0,3 c.
006 06 03 Bxtounts Beixon "03" (V3)
007 07 06 Brinepxkka Bpemenu T,=0,6 c.
008 06 03 Beixmrounts Beixoxa "03" (V3)
009 07 03 Brinepxkka Bpemenu T3=0,3 c.
00A 06 02 Briximrounts Beixoxa "02" (V2)
00B 07 04 Brinepxkka Bpemenu T4=0,4 c.
00C 06 01 BeixmrounTts Beixoa "01" (V1)
00D 02 03 OxujaHue HaIM4Ms CUTHaja
Ha Bxojze "03" (X12)
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00E 06 00 Brixmrounts Beixog "00" (V0)
00F 02 01 Oxuganyue HAINYNS CUTHAaJIa
Ha Bxoze "01" (X02)
010 07 03 Brinepxkka Bpemenu Ts=0,3 c.
011 09 00 besycnoublii iepexon Ha aapec "00"

4. 3ajanue Ha paboTy

1. [TpoBepbTe NMPaBUIBLHOCTH BBO/A IIPOTPAMMBI U NIEPEBEAUTE MUKPOKOHTPOJUIEP B PEKUM
"IlomraroBbrit".

2. UMuTupys nepekiitoueHus: pe3ucTopOB-UMUTATOPOB JaTUUKOB JUIS U3MEHEHUS COCTOSHUS
yIIpaBiIieMoro 000py10BaHHs BBINIOJIHUTE porpaMmy B peskume "IlomaroBsiit" HECKOIBKO pas.

3. BeimoauTe porpamMmy B pexkume " ABTOMATHYECKUN" B OECKOHEYHOM IUKJIE, U3MEHSS
COCTOSIHUS TaTYMKOB.

5. KOHTPOJIBHBIE BOITPOCHI

1.Kakum 06pa3om IpOBOIUTCS PEIaKTUPOBAHUE MPOrpaMm?

2. Kakum o6pa3zom npoBoautcst rect MOH3Y?

3. Kakum 006pa3om mpoBOAMTCS TECT MOJTyJIel BBO1a-BbIBOAA?

4. Kakue KoMaHIbl alTOPUTMA MIPOTrPAMMBI JOPMUPYIOT yTEBOUM MPUHIIUIT YITPABICHUS?

5. Kakne koMaH 11 aJITOpUTMa MPOTPaMMbI (POPMHUPYIOT BPEMEHHOW MPUHITUTT YIIPABICHUS?

6.COJIEP’)KAHUE OTUETA
OTYET AOMKEH COIepkKaTh CXEMbI MOJIKIIOYEHHUS! YCTPONUCTB K HEMY U TEKCThI OTIaKEHHBIX
IpPOrpaMM yIpaBJICHHUS.

7. BUBJIMOT' PAOGMYECKHI CTIMCOK MCIIOJIb30BAHHBIX HCTOYHNKOB
1. Texunueckoe onucanue Mukpokonrposuiepa MKII-1 4CM3.611.01411C.

JdadopaTopHasi padora 6.
OT1nagka ynpap/siloIiMX NPOrpaMM ¢ MCHOJb30BAHUEM BBIXOJHBIX CUTHAJIOB M TeCTO-
Bble POBEepPKH MHUKPOKOHTpoJuiepa MKII-1.

1. Ucnonp3yemoe 060pyoBaHue

Jlnst BBINOJIHEHHMSI TPAKTUYECKOTO 3aHATUS MCHOJb3YeTCS MNPOrpaMMUPYEMbI MHUKPO-
koHTpoJuiep MKII-1-16-0,5, ucrounuk nuranusi b5-47 u pe3sucTopbl-UMUTATOPHI TEXHOJIOTUYECKO-
ro 000pyAOBaHMUSL.

2. ITopsaoK BBINOJHEHHUS 3aaHUS:

1. TlepeBenute MUKPOKOHTpoOJUiep B pexkuM "BBoa mporpammbl" u BBeauTe B DH3Y mnpo-
rpammy (Tabm. 5).

2. YcTaHOBHUTE PE3UCTOPbI-UMUTATOPBI HArPY30K B MCXOIHOE IMOJIOKEHHE B IIEMH JaTYHMKOB
V0, V1, V2, V3 BeixoaHOro pazbéma.

3. Peanuzaius anropurMa ynpaBiaeHUs 3a/IaHHOTO LIUKJIOTPaMMOM

[{uknorpamMmy, MpeAcTaBICHHYIO Ha PHUC.5, 3aMEHUTHh Ha LIUKIOTPaMMYy BBIXOJIOB MPOCTOTO
JIBOMYHOTO CU€Ta Ha yBEJIMYECHHE BBIXOAHOTO Kojaa oT 0 1o 15

CocraButh nporpammy ymnpasieHus Boixogamu Y0, Y1, V2, V3, ucnons3ysa B KaueCTBE MpHU-
Mepa mporpaMmy u3 Tabi.5., HCIONb3yss MUHUMAaIbHOE BpeMs n3MeHeHus Beixona Y0, paBaoe 0.2c.

4. 3amanue Ha padoty
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1. ITpoBepbTE NPaBUIBHOCTH BBOJA IIPOIPAMMBI U NIEPEBEAUTE MUKPOKOHTPOJUIEP B PEXKUM
"ITommarossrit".

2. BeimonHuTe nporpamMmy B pexkuMe "ABTOMaTHYECKU" B OECKOHEUHOM ITUKIIE, U3MEHSIS
COCTOSIHUS aTYUKOB.

5. KOHTPOJIBHBIE BOITPOCBI

1.Kakum 00pa3oM MpoBOAUTCS peAAKTHPOBAHUE IPOrpamMM?

2. Kakum o6pazom npoBoautcst Tect MOH3Y?

3. Kakum 006pa3zom MpoBOIUTCS TECT MOy IeH BBOJJa-BbIBOA?

4. Kakue KoMaH/Ipl JIFOPUTMA IPOrpaMMbl (OPMHUPYIOT ITyTEBOM MPUHLIUI YIIPABICHUA?

5. Kakue koMaHapI aropuTMa MporpamMmsl POPMHUPYIOT BPEMEHHOW IPUHIIHIT YIIPaBICHUS ?

6.CONEPXXAHUE OTYETA
Otuér JOJDKEH COACPKATh CXEMBI IMOAKIIOYCHHA YCTpOﬁCTB K HCMY U TCKCTbI OTJIa)KCHHBIX
nporpamMm ynpaBiaCHHUSI.

7. BUBJIMOT'PAOUYECKUI CITMCOK MCITOJIb30BAHHBIX MICTOYHUKOB
1. Texunueckoe onucanue Mukpokontposuiepa MKII-1 4CM3.611.01411C.

JdaGopatopHas padora 7.
Cnoco0bl MPOBEPOK yCJA0BHI TexXIpolecca ¢ UCnoab30BaAaHMEM KOMAaHJ MUKPOKOHTPOJI-
Jgepa MKII-1.

1. Ucnonb3yemoe o0opyoBaHue

JUis  BBINOJIHEHMSI TMPAKTHUUYECKOTO 3aHATHS MCIOJB3YEeTCS MPOrpaMMHUPYEMbI MHKpO-
koHTposuiep MKII-1-16-0,5, ucrounuk nutanus b5-47 u pe3aucTopel-uMUTATOPBI TEXHOJIOTUYECKO-
ro 000pyAOBaHMUs.

2. I1opsaI0K BRINOJTHEHMS 3aJaHMS:

1. IlepeBenuTe MUKpPOKOHTposuiep B pexum "BBox nmporpammsl" u BBeaute B DH3VY mpo-
rpammy (Tabm. 4).

2. YCcTaHOBHUTE PE3UCTOPHI-MMUTATOPHI JATUUKOB B MCXOJHOE IMOJIOXKEHUE B IIENU JAaTYUKOB
X0, X1, X2, X3, X4 BXOJIHOIro pazbeMa.

3. YcraHoBHUTE PE3UCTOPHI-UMUTATOPHI HATPY30K B UCXOJHOE IMOJIOKEHUE B LIEMIH HArpy30K
VYOF, YOA BBIXOJHOTO pazbEma.

3. Peanuzaius anropurMa yrnpapieHUs 3aaHHOTO OyiIeBbIMU QYHKIIUIMU
Hcnonb3ys our YCIIOBUS (bY), MOXHO, peanu3oBaTh ANTOPUTM
yIpaBieHUs BHEIIHUM 000pYAOBaHUEM, 3aJaHHBIN CIEIYIOIIUMHU, HAIIPUMED, BHIPAKEHUSMU:

ylzxo.xl.xz.XS.x4;

Y2 =V

I'me

V1>V, - UCIIOIHUTENBHBIE JIeMEHTEHI ¢ anapecamu OF u OA cOOTBETCTBEHHO;

X, X|,X3- IaTYNKH COCTOSHHS TEXHOJIOrHYECKOro obopynosanus ¢ aapecamu 00, 01 u 03

COOTBCTCTBCHHO, 9KBUBAJICHTHBIC HOPMAJIbHO PA30MKHYTBLIM KOHTAKTaM PEJIC,

X,,X, - JaTYUKU COCTOSHMS TEXHOJIOTHYECKOro obopynosanus ¢ aapecamu 02, 04 coorser-
CTBEHHO, 9KBUBAJICHTHbIE HOPMAJIbHO 3aMKHYThIM KOHTAKTaM peJie.
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[IpennosxeHHBIN aNTOPUTM pean3yer nporpamma (Tadi. 7)

Tabnuua 7

Anpec Kon onepaunu | Onepanjg CoaepxrumMoe KOMaH Ibl

KOMaH/Ibl

000 1E 00 [IpoBepka coctosiuust garuuka "X0" ¢ 3aHe-
ceHueM ero 3HaueHus B "BY"

001 04 01 [IpoBepka BK/IIOUEHHOTO COCTOSIHUS AAT4YH-
ka "X1"

002 03 02 [IpoBepka BBIKIIFOUEHHOTO COCTOSHUS JaT-
yuka "X2"

003 04 03 [IpoBepka BK/IIOUEHHOTO COCTOSIHUS AAT4YH-
ka "X3"

004 03 04 [IpoBepka BBIKIIFOUEHHOTO COCTOSIHUS JlaT-
yuka "X4"

005 12 OF VYcranoska Beixoza "OF" B cooTBeTcTBUU €O
3HaueHuem "bY"

006 13 0A VYcranoska Bbixoga "0A" B cocTosHUE TIpO-
THUBOIONO0XKHOE "BY"

4. 3ajanue Ha pabory. Peanusyiite anroput™ ymnpaBieHusi, 3aJaHHbIA OyleBbIMU (DYHKITHS-

[Topsaok BeIMOMHEHUS 3a/1aHUS:

1. Bxitouute pexum "BBoa nmporpaMmmbl'.

2. Benute u mpoBepbTE MPOrpamMmy.

3. IlocraBwTe B ucxoaHoe noyioxenue naruuku 0,1,2,3,4 (umurarops! garunkos "X0", "X1",

"X2H’ "X3 H’ "X4H).

4. Bkmounte pexxum: "[lomarossii".
5. Heckonpko pa3, Haxumas 00y WH(GOPMAMOHHYIO KJIABUIILY, BBIIIOJHUTE BCIO MPO-

rpaMmy.

6. ITo COCTOSTHUIO COOTBETCTBYIOLIMX HHIUKATOPOB yoenuTech, uro: Y1 =0, Y2 = 1.
7. IlepeBenute natuuku 0,1,2,3,4 B cocTosinus, coorBercTBytomue; X0= 1: XI= 1; X2= 0;

X3=1;X4=0.

8. Eme pa3 moBTopuTe MyHKTHI 4 U 5 HACTOAIIETO 3aaHUs.
9. ITo cocTOsIHHMIO COOTBETCTBYIOIIMX MHIUKATOPOB yoeauTech, uro Y1 =1, V2 =0.

5. KOHTPOJIbHBIE BOITPOCBHI

1.Kakum 00pa3oM MpoBOAUTCS peAAKTHPOBAHUE IPOTpamMM?

2. Kakum o6pazom npoBoautcst Tect MOH3Y?

3. Kakum 006pa3zom mpoBOJIUTCS TECT MOJTYJISl BBOJIa-BBIBOIA?

4. KakuM 00pa3oM peasin3yroTcs alTOPUTMbI YIIPABICHUS, 331aHHbIE OyJIeBBIMU (DYHKIIMSIMU?

6.COAEP)KAHUE OTUETA

Otuér AOJKCH COACPIKATH CXCEMBI IMOAKIIOYCHUA yCTpOﬁCTB K HCMY U TCKCTbI OTJIA’KCHHBIX

IpOrpaMM yIpaBJICHHUS.

7. BUBJIMOT' PAOMYECKHI CTIMCOK MCIIOJIb30BAHHBIX HCTOYHNKOB
1. Texunueckoe onucanue Mukpokontposuiepa MKII-1 4CM3.611.01411IC.
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JdadopaTopHasi padora 8.
OT1nagka ynpaBJsilOIIMX NPOrpaMM, MPOBEPSIOIIUX YCJIOBHS TeXNpPouecca, U TeCTOBbIE
npoBepku MUKpPoKoHTpoJuiepa MKII-1.

1. Ucnonbp3yemoe 060pyIoBaHue

Jlnst  BBINOJIHEHMSI TPAKTUYECKOTO 3aHATUS MCHOJb3YeTCS MNPOrpaMMHUPYEMbIH MHUKPO-
koHTposuiep MKII-1-16-0,5, ucrounuk nuranusi b5-47 u pe3sucTopbl-UMUTATOPHI TEXHOJIOTUYECKO-
ro 000pYyAOBaHMUSL.

2. Iopsa0K BBINOJHEHHUS 3aaHUS:

1. TlepeBenure MUKPOKOHTpOJUiep B pexkuM "BBoa mporpammbl" u BBeauTe B DH3Y mnpo-
rpammy (Tadam. 4).

2. YCcTaHOBHUTE PE3UCTOPHI-MMUTATOPHI JATYUKOB B MCXOJHOE IOJIOKEHUE B LENHU JaTYMKOB
X0, X1, X2, X3, X4 BxogHOTo pazbéma.

3. YcraHOBHTE Pe3UCTOPHI-UMHUTATOPHI HATPY30K B MCXOJHOE IMOJIOKEHHE B 1M HArpy30K
YOF, YOA BbIX0HOTO pazbéMa.

3. Peanu3zaius aaropuTMa yrpaBiacHUs 3aJaHHOTO OYJIEeBhIMHU (D YHKIUSIMU

Hcnonb3ys ouT YCIIOBHS (bY), peaan3oBaTh AITOPUTM
yIpaBICHUS BHEIIHUM 000PYOBaHUEM, 33JaHHBIN CIICTYIOIINM, BRIPAKCHHECM:

Y0 = (~X0) * (X1) * (~X2) * (X3)

Y1=(~YO0)

rme YO, Y1 — Beixogueie curHansl MKII-1; X0, X1, X2, X3 — Bxogusle curdansl MKII-1;
CUMBOII «~» - HTHBEPCHOE 3HAUYCHUE CUTHAJA.

CocTaBHTh ¥ OTJIQJAUTH MPOTPaMMy 10 00pasity Tabi. 7

4. 3aymanue Ha paboTy. PeanmusyiiTe anropuT™M ympaBiieHHs, 3aJlaHHBIN OyJIeBBIMU (DYHKITHS-

MH.

[Topsiiok BBITOJTHEHUS 3a/IaHUS

1. Bkmouute pexum "BBox nporpammer”.

2. BBeaute u npoBephTe MpOrpammy.

3. IloctaBbTe B ucxonHoe nojnoxenue aaruuku 0,1,2,3 (umuratopsl gatuukoB "X0", "X1",
"X2", "X3").

4. Bxmtounre pexxuM: "[lomarossrii”.

5. Heckonpko pa3, HaxxuMas JTIOOyH0 MH(POPMAIMOHHYIO KJIABHUINY, BBITIOJIHUTE BCIO IPO-
rpammy.

6. ITo cOCTOSIHUIO COOTBETCTBYIOIIUX HWHIUKATOPOB yoeauTech, uto: Y0 =0, V1 =1.

7. llepeBenute gatuuku 0,1,2,3,4 B cocrosinus, coorBercTBytomme; X0= 0: XI= 1; X2= 0;
X3=1.

8. Emie pa3 noBTopuTe NyHKTHI 4 U 5 HACTOSAIIETO 3a/1aHUS.

9. ITo cocTOsIHHMIO COOTBETCTBYIOIIMX MHIUKATOPOB yoeauTech, uro Y1 =1, V2 =0.

5. KOHTPOJIbHBIE BOITPOCBHI

1.Kakum 00pa3oM MpoBOAMUTCS peAAKTHPOBAHUE IPOrpamMM?

2. Kakum o6pazom npoBoautcst Tect MOH3Y?

3. Kakum 006pa3zom mMpoBOJIUTCS TECT MOJTYJISl BBOJIa-BBIBOJIA?

4. KakuM 00pa3oM peasin3yroTcs alTOPUTMbI YIIPABICHUS, 3a1aHHbIe OyJIeBBIMU (DYHKIIMSIMU?

6.COAEP)KAHUE OTUETA
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OTYET AOMKEH COIepkKaTh CXEMbl MOJIKIIOYEHHUS! YCTPONUCTB K HEMY U TEKCThI OTIaKEHHBIX
IpPOrpaMM yIpaBJICHHUS.

7. BUBJIMOT' PAOGMYECKHI CTIMCOK MCTIOJIb30BAHHBIX HCTOYHNKOB
1. Texunueckoe onucanue Mukpokontposuiepa MKII-1 4CM3.611.01411IC.



