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BBenenue

Henbto wus3ydenuss aucuumuimHel «l[IporpaMMupoBaHre KOHTPOJIEPOB»  SIBISIETCS
U3JI0)KEHHE OCHOB YCTPOMCTBAa W NPUHIMIIOB pabOThl CHCTeM aBToMaTh3anuu Simatic S7,
UCIOJIb30BaHNUE COOTBETCTBYIOIIEH TEPMUHOJIOTMH, BBEIEHUE B paziuyHble HHTep(delchl B
paMKax KOHKPETHBIX 3a/1a4 (MEXaHUYECKUM, THEBMATUYCCKUN, TUAPABINYECKUM, FTCKTPUICCKUI
u ¢ ucnosp3oBanueM I1JIK), cocraBnenne u oTinaaka nporpamm Ha sizbikax STL, FBD, LAD.

3amagamu quciuIuiHbl «lIporpamMmmMupoBaHrue KOHTPOJIJICPOBY SIBISETCS OOCCIICUCHHE
0cBOCcHHS HH(OpMAaIK 00 YCTPOHCTBA M IPUHIUIIOB pabOTHI CHCTEM aBTOMaTu3aluu Simatic S7,
pabote ¢ npunoxxenuem STEP 7, HayuuTts co3aBaTh MpOCTHIE POTPAMMBI.



JlaboparopHas padora 1
3amanue 1
Ha si3pixe LAD niis kakaoii OUTOBOM OIepaliuu COCTaBUTh CXEMY IO IByM BXOHBIM
curHajgam. BUTHI BBIOpAaTh CaMOCTOSTENBHO.
KoHBHIHKLMA OnattoHkumA  CnodeHwe no Mogyno

abaAb abavb abadb

000 000 000
010 011 011
100 101 101
111 111 110
Mmnnukayma JHBYBANEHUMA
aha—b adba«—b
001 001
D11 010
100 100
1111 111

Wrpux Weddepa Crpenka MNMupca
apalb |lapalb

001 001 OTtpuyaHune
D11 010 ama
101 100 01
110 1100 110
3ananue 2

Ha si3pixe LAD nainis kaxaoro crosnbiia HauuHas ¢ 4-T0 COCTaBUTh CXEMY IO TPeM
BXOJIHBIM CHUTHaJIaM. BUTBI BEIOpaTh CaMOCTOSATENBHHO.
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JlaboparopHas pabdota 2
3amanue 1

PeanmuzoBath cxemy R-Tpurrepa Ha s3eike LAD. BxoHbie 1 BBIXOIHBIE OUTHI
HCIOJIb30BAaTh JIOOBIE.
3ananue 2
PeanuzoBath cxemy E-tpurrepa Ha si3pike LAD. BxogHble 1 BBIXOHBIE OUTHI
MCIOJIb30BAaTh JIIOObIE.
3ananue 3
[TponemoHcTHpOBaTH PabOTy CTYHAAPTHBIX RS-Trpurepa u SR-tpurrepa.

JlaGopaTtopHas padorta 3



3ananue 1
Hamnucatp nporpammy Ha si3bike LAD anst Haxoxxaenus pemenus ax + b =0
3aganue 2
Hanucats nporpammy Ha si3bike LAD i HaxoaeHMsI IepUMETpa TPEYroJdbHUKA CO
CTOpPOHAMH &, D, C ecii TpeyroNbHUK ¢ TAKUMU CTOPOHAMH CYLIECTBYET.

JlaGopaTtopHast pabora 4

CpencrBamu LAD coctaBUTh cXeMy ISl pEIICHUs] KBaIPaTHOTO ypaBHEeHUs ax2 + bx + ¢
= 0 B BemecTBeHHBIX yncnax. [lapamerpsr @, b, C nomKkHBI OBITH BXOAHBIMU apryMeHTaMu. KopHu
X1, X2 — BBIXO/IHBIC JaHHBIC. YUECTh CIIydau, KOTJa IeHCTBUTEIBHBIX KOPHEH HE CYIIECTBYET.

3aneiicTBOBaTh OAMH BBIXOJHOW OHMT KOTOpBI OylneT MOKa3blBaTh CYLIECTBYIOT JIU
NeicTBUTENbHbIE KOpHU. Eciiu 1pu JaHHBIX BXOJHBIX IIapaMeTpax KOpPHEM HE CYLIECTBYET, TO
pacueT MpOU3BOAUTh HE HY’KHO M COOTBETCTBEHHO HUYET0O BBIBOIUTH B X1, X2 He cienyer.

CocTaBUTh OTYET, KOTOPBIA OyJeT conuepkarh cxemy Ha sizbike LAD, KOTOpyro MOXKHO
clienarh B J1I000M y100HOM pelakTope, B TOM YHCJIE U OT PYKH (B 3TOM Cllyyae BCTaBUTh B OTYET
cKaHbl). J[J1s1 Ka)10ro HETBOPKA HY)KHO CJIENaTh [OSICHEHHE.

JlaGopaTtopnast pabora 5
Jlano urpoBoe 1noJe i1 Urpbl KPECTUKU-HOIHUKH.
Kax1oii siaeiike moJist 3a1aH COOTBETCTBYIOIIMK OUT B COOTBETCTBHHU C TAOIHUIICH:
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12.1112.2{12.3
13.1113.2{13.3

Ecnu B kakoM-To 6uTe CTOUT 1, 3HAUUT TaM KPECTUK, B IPOTUBHOM CIIy4ae HOJHK.
J1s paccTaBIEHHOTO MOJIs ONPEEIUTh MOOEAUTENS U BBIBECTH Ha SKpaH pe3ysbTar:
e (0 —nmobGeaurenb HOJUK;
e 1 -—nobenurens KPECTUK;
e 2 — HUYLS,
e 3 —ecTh nobeHAs LIENOYKa KaK Y KPeCTHKa, TaK M 'y HOJIUKA.
CocTaBUTh OTYET, KOTOPBIA OyleT coxepkarb cxeMy Ha si3blke LAD, KoTOpyro MOXKHO
clienarh B 1I000M y10OHOM pellakTope, B TOM YHCIe U OT PYKHU (B 3TOM Cllydae BCTaBUTh B OTYET
cKaHbl). J[J1s1 KaX10ro HETBOPKA HY)KHO CJIeNaTh MOSICHEHHE.

JlaboparopHas pabora 6
Hamucats mporpammy Aiis mojacyeTa KOJIU4eCTBa 3ar0TOBOK.
BxonHbie curHaier:
e 0.0 — Bce 0OHYNHUTS,
e ]0.1 —3aroroBka nomana;
e 0.2 —3aroToBka KpacHas;
e 0.3 —3aroToBka 4yepHas;
e 0.4 —3aroTroBka MeTalInYECKasl.
BrIxogHBIE CHTHAJIBL:
e Q0.1 — mogano 3arotoBok Oobiie 10;
e Q0.2 — mo1aHO KPACHBIX 3aTOTOBOK MOJAaHO OOJIBIIE YeM YEPHBIX;
e Q0.3 — mo1aHO YEPHBIX 3arOTOBOK MOJIAHO OOJIBIIIEC YeM KPACHBIX;
e Q0.4 — momaHo OOJIBIIE OJIOBHHBI 3arOTOBOK METAJNIMUECKHUX
J1OTIOTHUTEIHHO BBIBECTH HA DKPaH CKOJIBKO OBLIO MOJAHO:
® BCEro;
® KpacCHBIX;
® YCpHBIX;



® KPAaCHBIX METATIMYECKHUX;
® YEepHBIX METAJUINYECKHUX;
CocTaBUTh OTYET, KOTOPBIM OyleT conepkarh cxemy Ha si3bike LAD, koTopyro MOXHO
clienarh B J1I000M y100HOM pelakToOpe, B TOM YMCJIE€ U OT PYKH (B 3TOM Cllydae BCTaBUTh B OTYET
cKaHbl). J{J1s1 KaX10ro HETBOPKA HY)KHO CIIENaTh MOSICHEHHE.

JlabGopaTopHas pabora 7
Hanwmcate nmporpammy, koTopas OyneT peaiu30BbIBaTh padboTy cBeTodopa coriacHo
cxeme:
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e I N
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BxonHble curHans:
e 10.0 — Brirrounts CBeTodop.
BpixoHbIE CUTHATIBI:
e Q0.1 - ropur KpacHsrii;
e Q0.2 — ropur Xentsrii;
e Q0.3 —ropur 3eneHsbIi.
Bpemsi, kotopoe Oymer ropeTh cBerodop BHIOpaTh  CaMOCTOSITENIBHO,  HO
MPONOPIIMOHATIFHO BPEMEHHBIM HHTEPBAJIAM CO CXEMBI.
CoctaBuTh OTYET, KOTOPBII OyneT cojepxarb cxemy Ha sizbike LAD, KOTOpYI0 MOXHO
clenarh B JII000M yIOOHOM pPelaKTOpe, B TOM YHCJIE U OT PYKH (B 9TOM CITydae BCTaBUTh B OTYET
cKkaHbl). [l KaXKJI0TO HETBOPKA HY)KHO CZEJaTh MOSICHEHHE.

JlaGopatopHas paboTa 8
B mporpamme BBoATCS 2 ABY3HAYHBIX IEIBIX ITOJIOKUTENIBHBIX YUCia a u b.
HeoOxoaumo cuenats cnemyronee:
1. TlocuwuTaTh U BBIBECTH CyMMY LiU(p uncia a.
2. TlocunTaTh U BBIBECTH CyMMY KBaapatoB udp uncna b.
3. Pemuth ypaBHeHue ax = b, pemieHne HEOOXOAMMO OKPYTIIHUTH JTHOOBIM CIIOCOOOM
710 EJIBIX, & TapaHTUPOBaHO He paBHO 0, pe3yabTaT BBIBECTH HA HKPAH.
4. CocTaBHTh U BBIBECTH YETBIPEX3HAYHOE YKCJA MyTeM CKIICHBAaHHUS a u b,
Harpumep, eciau & = 12 u b = 34, To pe3ynbTat 10KeH ObITh 1234.
5. HaiiT cTOpOHY ¢, eclii a ¥ b 3TO KaTeThl MPSIMOYTOJILHOTO TPEYroJIbHUKA.
CoctaBuTh O0TYET, KOTOPBII OyzmeT coaepxarb cxemy Ha si3bike LAD, KOTOpYyI0 MOXKHO
cllesaTh B JII00OM yZIOOHOM PEAaKTOpe, B TOM YHCIE U OT PYKH (B 3TOM CIIydae BCTABHTH B OTUET
cKkaHbl). [l KaXKI0T0 HETBOPKA HY)KHO CZEJaTh MOSICHEHHE.

JlaGoparopHas paboTa 9
Pabora cucremsl 3a1aHa rpadoM MepexoJ0B MEXKAY COCTOSTHUSIMHU:
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X0...X7 — BXOAHBIE MTApAMETPhI CUCTEMBIL. 3HaK "'-" 03HAYaeT OTpPHUIIAHHE.

Tak ke B cucteme umerotes Beixoasl Y 1...YS. Hike npencrariena Tabauna, U3 KOTOpoi
BUJIHO JUTSL KQXKJIOTO COCTOSTHUS KAKHE BBIXOIbl aKTUBHBI M TIPEICTABICHBI TA0IHIIBI COOTBETCTBUS
BXOJIOB-BBIXOJIOB STYCHKAM ITAMSITH:
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HeoOxonuMo ¢ mOMOIIBIO aBTOMAaTHOIO MPOrPaMMHUPOBAHUS PEan30BaTh paboTy
cucreMsl cpeacrsamu LAD.

JlaboparopHuas pabora 10
PaboTa cucteMsl 3a1aHa rpad)oM NIEPEX0I0B MEXKITY COCTOSTHHUSIMHU:

XO0...X7 — BXOJIHbIE MTAPAMETPBI CUCTEMBI. 3HAK - 03HAYAET OTPHUIIAHUE.

Tak xe B cucreme umerorcs Beixoas! Y0...Y7. Huxe npencrasinena tabiauia, U3 KOTOpon
BUJHO JUIS KQXKJIOTO COCTOSIHUS KaKH€ BBIXO/1bI aKTUBHBI M IIPEACTaBIIEHbI TA0IHIII COOTBETCTBHS
BXOJZIOB U BBIXOJIOB SYEHKAM ITAMSTH:



YO | Y1 | Y2 |Y3|Y4|YS5| Y6 | Y7 X0 |10.0 YO0 (Q0.0
0 - - - - - + + - X1 (10.1 Y1 |Q0.1
1 - + - - - + - + X2 |10.2 Y2 |Q0.2
2 - - + - + - - - X3 [10.3 Y3 |Q0.3
3 —+ —+ - - —+ + + - X4 [10.4 Y4 Q0.4
4 + - - + - - + + X5 |10.5 YS |Q0.5
5 - - + + + - + - X6 |10.6 Y6 Q0.6
6 - —+ - - —+ —+ + + X7 |10.7 Y7 Q0.7
7 + + + - - + + -
8 - + - - - - + -
9 + + + + + - - +
10 - + - - - - - +

HeoOxonmuMo ¢ MOMOIIBIO aBTOMATHOTO MPOrPaMMHUPOBAHUS pea30BaTh pPadOTy
cucrteMsl cpencteamu FBD.

JlaGopaTtopHnas pabora 11
HeobOxonumo pazpaborats ciaenyromiie pyHKIuu:
1. Beluncnenue cpeHero apupMeTHIecKoro Tpex Yucell.
2. Brpruuciienue cyMMbl [P YETHIPEX3HAYHOTO YUCIIA.
3. Beoruucnenue Gosbieil 1 MeHbIIEH HU(PBI TPEX3HAYHOTO YHCTIA.
4. BpluucieHue AJIMHBI BEKTOpa ¢ KOOpAUHATaMU X, Y, Z.
5. Bbruucnenue Homepa YeTBEPTH IJIOCKOCTU C KOOPAUHATAMH X, Y.
Omnpenenure BXOAHbBIE U BHIXOAHBIE MTAPAMETPBI UTOOBI ATUMH (QYHKIUSIMH ObUIO Y100HO
noJsib3oBatbes. [IpogemMoHcTpupyiiTe paboTy Kaxaoi.
CocTaBUTh OTYET, KOTOPBIN OyIeT coaepkaTh cxembl Ha si3bike FBD, xoTopyro MoxHO
clienath B 1I000M yI00HOM pelakTope, B TOM YHCJIe U OT PYKH (B 3TOM ClIydae BCTaBUTh B OTUET
cKaHbl). J{J1s1 KaX10ro HETBOPKA HY)KHO CJIeNaTh MOSICHEHHE.

JIaGopartopHas pabota 12
3ananue 1
Ha s3pike STL mns xaxnoid OMTOBOW OIEpariil COCTAaBUTh CXEMY TI0 JIBYM BXOJHBIM
curHasiaM. bUThbl BEIOpaTh CaMOCTOSATENBHO.
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3aganue 2

Ha si3p1ke STL st kaxporo crondua HauuHas ¢ 4-T0 COCTaBUTh CXEMY 110 TPEM BXOJIHBIM
curHasiaM. bUTbl BEIOpaTh CaMOCTOSATENBHO.

A\ B| €¢|=B|=C.|=BA=C|BV=BA=C| ANBV=BN-0C)
0O(0] 0] 1 1 1 1 0
OO0 1] 1 0 0 0 0
0O(1]0] 0 1 0 1 0
0|23 8]0 0 1 0
I [0 o 4 1 1 1 1
L|6:| 4] 4 0 0 0 0
1({1]0]| 0 1 0 1 1
L2132 ] 0.8 0 1 1
JlaboparopHas pabora 13

Co3aarh OJIOK TaHHBIX C MACCHBOM IICJIBIX YUCEN Ha 7 AJIeMeHTOB ¢ uHaekcamu (1 ... 7) u
1eIouncIeHHoM nepemenHoi Result. Oprann3oBath BO3MOKHOCTH 3aJIaHHE DJIEMEHTOB MacCHBa

CIIETYIOLIHM 00pa3oM:

e Ecmu10.0=1u10.1=1, to B 1-bIii 37eMeHT MaccuBa 3anucath 3HaucHue MWO.
e Ecmu10.0=1u10.2 =1, To B 2-blii 37€MeHT MaccuBa 3anucath 3Haucuue MWO.

e Ecmml0.0=1wul0.7=1, To B 7-Blif 2JIEMEHT MaccHBa 3anucaTh 3Haucaue MWO0.
[TocuuTaTh CyMMy 371€EMEHTOB MaccuBa B iepeMeHHyt0 Result u BeiBecTn ee B MW2.
but Q0.0 = 1, eciu Bce 3JIEMEHTBI MAacCHBa MOJI0KUTEIbHEIC.
bur Q0.1 =1, ecniu Bce 371€MEHTHI MacCHBA OTPHUIATEHHBIC.
but Q0.2 = 1, eciii 371eMEHTHI MacCHBA PACIIOIOKEHBI TIO BO3PACTAHHMIO.

Jlaboparopnas pabota 14

3amaune 1



PeanmzoBats cxemy RS-tpurrepa ma MJIM-HE nHa si3pike STL. BxonHble U BBIXOIHBIC
OWTHI HCIIOJTH30BATH JIIOOBIC.
3aganue 2
Peanm3oBath cxemy S-tpurrepa Ha si3bike STL. BXogHBIC U BBIXOTHBIC OUTHI
UCIIOJIb30BAaTh JIIOObIE.
3ananue 3
PeamuzoBate cxemy E-tpurrepa Ha s3eike STL. BxomHple W BBIXOJHBIE OHUTHI
WCIOJIb30BAaTh JIFOOBIE.

JlaboparopHas pabora 15

Coznats 6ok FB u Hamucath B HEM MporpamMmy, MO3BOJISIONIYIO peann3oBaTh paboTy
cueryrka Ha yBenuuenue. Co3ganHbpiil 010k FB 10mKkeH MMeTh Te e BXOJBI-BBIXOMBI, YTO U
o0bryHbBIN cueTurK (He cuntas EN, ENO).

[Ipn Hamucanuu nTPOrpaMMbl HE HCIOJB30BaTh CTAaHIAAPTHBIC CUYETUYHKU. TeKylee
3HAUEHHUE CYETa U MPEAYCTAHOBKH CUETUMKA XPAHUTh B CIEIHUAIBHO CO3JAaHHBIX CTATHYECKHX
nepemeHHbIX. B 6i10ke OB1 opranusoBats Bb130B FB cueTunka u mpoBepuTh ero padboTy.

JlaboparopHas pabora 16
Hamucate mporpammy, kKotopas OyaeT peaau30BbIBaTh paboTy cBeTodopMa COrIacHO
cxeme:
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Bxo/Hble cUrHambI:
e |1.1 - Bxmounts Cetodop.
BbIX0/1HBIE CUTHAIBL:
e Q1.3 —ropur KpacHslii;
e Q1.5 —ropur Xentslii;
e QL.7 —ropur 3eneHsblil.
Heo6xoauMo MConbp30BaTh BpeMsi TOPEHHSI KaXKI0TO CUTHAJA COTJIACHO TPUBEACHHOMY
M300pakeHUIO.
CocTaBUTh OTYET, KOTOPBIM OyneT coaepxkarh cxemy Ha sizbike STL, KOTOpYO MOXKHO
clenarh B 1000M y100HOM pelakTope, B TOM YHCJIEe U OT PYKH (B 3TOM CJIydae BCTaBUThH B OTUET
ckaHbl). st KaXKI0TO0 HETBOPKA HY)KHO CIEaTh MOSICHEHHE.
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