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BBEJAEHHUE

B nanHOI pabore ObLIO pealin30BaHO NapauleIbHOE COEIMHEHUE LU(POBBIX
aBTOMATOB.

CymiecTByIOT J1Ba criocoda peajan3alii aBToMarta: anmnapaTHbli U TPOrPaMMHBIH.
CymecTByeT [Ba BO3MOXHBIX cloco0a peanu3aldyd KOHEYHBIX aBTOMATOB:
IporpaMMHBIA U anmapatHbiif. [IporpammHas peanusanus TPOU3BOAUTCS Ha JHOOOM
A3bIKE IMPOTPAMMHPOBAHUSI BBICOKOTO YpOBHs. ATapaTHas peanu3anus Tpeoyer
IIOCTPOEHUSI YCTPOMCTB NaMATH JUIsl 3alIOMHUHAHUS TEKYLIETO COCTOSHHS aBTOMATa, a
TaK)K€ MPOBOJIUTCS C MTOMOILBIO JIOTHYECKUX (PYHKIMOHAIBHBIX 3JIEMEHTOB.

B nanHOil pabore ObUI HCIIOJIB30BAH MPOTPAMMHBIN CHOCOO pealu3anuu
nupoBoro aBromara. IJTo ObUIO CHIETAHO, TaK KaK 3TOT CIOCO0 MOJpa3yMeBacT
BApUATUBHOCTh pPEANM3ALMKI, BO3MOKHOCTh TECTHPOBAHHA W OTIAJAKA BO BpEMs
pa3paboTku nporpamMmsl. B oTinuue ot annapatHoi peanu3anu Hu(poBbIX aBTOMATOB,
K MporpaMMaM MOXHO J100aBJISITh HOBbIE (DYHKIIMM IO MEpPE M3MEHEHUs LEJel, Mmoj
KOTOpbIE OHA pa3padaThIBAECTCS.

3ananue BapuanTta Nel: [TocnenoBaresibHOE COEIMHEHHE aBTOMATOB.

Lens paOOTHI - 3aKPENUTh HABBIKK PEeAIU3AIMM KOHEUYHBIX LIU(PPOBBIX ABTOMATOB.

JUiss BBINOJNHEHUS TOCTaBJICHHOW 1€ HEOOXOIMMO BBIMOJHUTE CIEAYIOLIUE
3a/1a4H.

3amaun:

— HW3yunts 3a1aHue CBOEro BapUaHTa;

— Omnmucarb aBTOMAT, COOTBETCTBYIOIINHN YCIOBHIO 3a/1a4H;

—  MByuuts criocoObl peanu3anuu MU pPOBHIX aBTOMATOB;

—  Bp1OpaTh 01MH B3 CITIOCOOOB pealn3allid aBTOMATOB;

—  PeanuzoBath onucanHbli 1U(POBOI aBTOMAT;

—  OdopmuTb OTYET. \/\ \/\m\/&\



"\ 1. COCTABJIEHUE ABTOMATOB
%" 1.1 Cnenudukanmus aBTomMarTa

037JaJMM aBTOMAaT pabOThl OOCIYyXUBaHHUA KBApTUPhl KOMMYHaJIbHBIMU
yciayramu. B paHHOW paboTe paccMaTpUBAIMCh YCIYTM MO 3JIEKTPOCHAOKEHUIO U
BOZOTIpOBOAY. JlaHHBI aBTOMAT COCTOMT M3 JIBYX, pabOTarouux HE3aBUCUMO U
MOJKIIOYEHHBIX NapajuIeIbHO, ABTOMATOB: 3JEKTPOIUTOK KBAPTUPHI U BOJONPOBOAHBIN
KpaH.

CocrtaBuM crienipUKaIUIO AJIs1 TaHHBIX aBTOMATOB:

1.2 IlepBbIit aBTOMAT «JIEKTPOIIUTOK

Cocmosnus asmomama.

— 0 — 37eKTpUYECTBO BHIKIIOYECHO;

— (1 — pyeKTpHUYECTBO BKIIIOUEHO;

— (2 — aBapuiiHOE COCTOSTHUE.
BWM&:

— a-— mepexiIoYeHue TyMmOmepa;

— b — ckauoK HampsKCHHUS,

— C— OCTaBUTh TEKYIIEE COCTOSIHHE.

Buvixoouvie cuenanvi:

— 0 — orcyTCcTBHE ANEKTPUYECTBA B KBAPTHUPE;
— 1 — Hanmuuue >IEKTpUUECTBA B KBAPTHUPE;
Hwxke mnpencraBneHa Tabnuia, KOTOpas OMKUCHIBAET KOHEYHBIM aBTOMAT,

COCTaBJICHHBIHN 11O YCJIOBHIO 3aaa4M:

Tabnuma 1 — Tabnuira mepexo10B aBToMaTa « AIMEKTPOITUTOK)

) A
CocTtostHue
a b c a b c
qo gl - qo 1 - 0
gl qo g2 gl 0 0 1
g2 g2 g2 g2 0 0 0




Ha pucynke 1 npeacTaBieH onucaHHblil aBTOMAT B BUe rpada.

ab. c

Pucynok 1 — I'pad nepexoaoB 1iuppoBoro aBromara

1.3 Bropoii aBToMaT «Bo1ionpoBoaHbIil KpaH»

Cocmosinus asmomama:

— SO — kpaH 3aKphIT;

— S1 — kpaH OTKpBHIT.
Bxoouvie cucnanbi:

— a— IIOBOPOT KpaHa;

— b — ocTaBuTh TeKyIIEE COCTOSHHE.
Bvixoonvle cuenanvl:

— 0 - Boga He TeYET;

— 1 - Bopa Teyer.

Tabnuna 2 — Tabiauia nepexo/ioB U BBIXOJ0B aBToMaTa « BoonpoBOAHBIN KpaH»

0 A
CocrosHue

sO sl sO 1 0

sl sO sl 0 1




Ha pucynke 2 npejcTaBiieH onMcaHHbIN aBTOMAT B BUE rpada.

a'l

all
Pucynok 2 — I'pad nepexo10B iudgpoBoro aBroMara

[TapannienbHOE COEAMHEHME aBTOMAaTa TaKXXE SBIISIETCS aBTOMATOM, BXOJIHBIM
andaBUTOM KOTOPOTO SBIAETCS MPSIMOE MPOU3BEACHUE BXOJHOTO aldaBuTa
M0JIyaBTOMAaTOB, KOTOPBIC BKJIIOUYEHBI B HEr0, aHAJOTMYHO OMNPEICIAIOTCS BBIXOHBIC
andaBUTHI U BO3MOXHBIE COCTOSIHUS aBToMaTa. Huxke mpejcTaBieHa cxeMa COeIMHEHUs
ONMMCAHHBIX aBTOMATOB (pucyHOK 3). Hcmomw3dyembie obGo3mauenus: Q, A;, V; —
MHO>KECTBO  COCTOSIHMM, BXOJHOW M  BBIXOJHOM  andaBUTHI  MOJyaBTOMAaTa
«INEKTPOITUTOK» COOTBETCTBEHHO. S, A,, Y, — MHOXECTBO COCTOSIHWH, BXOAHOU M

BBIXOJTHOM asipaBUTHI MoTyaBTOMaTa «BOAONPOBOIHBIN KpaH» COOTBETCTBEHHO.

Ay T

v
Qo

ArxA Ti1xYy

Y
[F5]

Az Y,

Pucynok 3 — Cxema coeIMHEHUsI PEaTU30BaHHBIX IMOJyaBTOMATOB

I'pad mepexomoB aBTOMara, MOJYYAIOMIETOCS B pe3yJbTaTe NapalICIIbHOTO

COEMHEHUS JIBYX MMOJyaBTOMATOB, IPEICTABIICH HA PUCYHKE 4:



- ql,sl

b, al, 1

. ) a(b, ), a0, 0 _
q2.s0 = g2, sl
b A LY /s

alb, ¢}, b0, 1

Pucynox 4 — I'pad nepexo10B pe3yIbTUPYIOIIETO aBTOMaTa

Tabnuma 3 — Tabnuila nepexo10B U BHIXOJ0B aBTOMAaTa

a(b, c), b/0, 0 w

a(b, c), a0, 1

Bo3moxxnbie MEPEXO0dbl U BLIXOJHBIC CUTHAJIbI aBTOMATA IPCACTABJICHLI B Ta6J'II/IHe

= )

=

e

3

§ a, a a,b b, a b, b c,a c,b | aa|ab|ba|bbj|calch

&)
g0,s0 | gq1,s1 | g1, sO - - g0,s1|qg0,s0 | 1,1 | 1,0 - - 0,1]0,0
g1,s0 | q0,s1 | q0,s0 | 92,51 | 92,0 | 91,1 | gl1,s0| O,1 | 0,0 | O,1 | 0,0 | 1,1 | 1,0
02,s0 | g2,s1 | 92,s0 | g2,s1 | 92,0 | g2,s1 | g2,s0| 0,1 | 0,0 | 0,12 | 0,0 | 0,1 | Q0,0
g0,s1 | gq1,s0 | q1,s1 - - 90,0 | g0,s1 | 1,0 | 1,1 - - 0,0 0,1
gl,s1 | q0,s0 | q0,s1 | 92,50 | 92,81 | qgl1,s0 |qgl,s1| 0,0 | 0,1|0,0|0,1]|120]11
92,s1 | 92,s0 | 92,s1 | 92,30 | 92,1 | 92,0 | g2,s1| 0,0 | 0,1 | 0,0 | 0,1 | 0,0 | 0,1




2. PEAJINBALIIUA IN®POBOTI'O ABTOMATA OBCJIY KUBAHUSA
KBAPTUPBI KOMMYHAJIBHBIMHU YCJIIYT'AMHA

ILJISI peajn3aliii OIMHMCAHHBIX HI/I(i)pOBBIX ABTOMATOB %a pa3pa60TaHa cxXema

anropuTMa (pUCyHOK 9) M HalmucaHa rnporpamma Ha sizbike C++(sctusr 1).

Havano

int electricity_sate=10
char eleciricity_signal =-1;
int electricity_output = -1;
int water_state=10;
char water_signal = -1;
int water_output = -1

ectr\city_st@\

water_stae I=-1

12

Bizog: "Baegume A8ficTEas ¢ anerTpHueCTEOM: \n'
‘Baegure \'al", uTode nepeknounTs TyManep'n”

"Bagnute D\, ecnu Guin cxaY0K HaNDAKEHMAN"
"Beegure \'c, uTodkl OCTAEMTS TeKYLLEE COCTORHKEN

Baog: eleciricity_signal

{trdty_&lale

2 default
0
1
eledrci@ electricity_signal
default a default
e defa b ¢ o
‘ ‘ c | s | abc |

electricity_state = -1;
electricity_output=-1;

electricity_state = 1; electricity_output = ) ) B ) A e — electricity_output = electricity_state =-1 electricity_state=-1
. L ! : electricity_state = -1 electricity_state = 0 electricity_ctate = 2 electricity_output = - T R
electricity_output = 1 electricity_state; slecticty_ouput =1 slecticity output=0; electricity_state; electricity_state; electricity_output =-1; | | eleciricity_output =-1;

electricity_output=0;

| | | ]

0



water_state

0 default
1

default b
a

water_signal

default a

b
[ | |

water_state =-1;

water_sfate = -1; water_state = 1; water_output = water ctate— 1- ater ctate 0 PR
water_output = -1 " =1 | " ' | water_state = -1; water_state = 0; vater_ =
outp vater_output = 1 water_state water_output = -1: waler_output = 0 water_state water_output = -1;

ElBog; "3nexTpuyecTso
oTCyTCTRYET\N”

default
1 |
Bumon HGHEKTDMQ.CTBD /Bblanu.' "HesepHsiit EIBGD.'\n"/
,-_' MpUCyTCTRYET\N /
default
| 1 |
/BbIBOD,Z "Boga He Te-lé'r'\n'\n/ i Buisog "Boga TewéTinin” / /Bblaou,: "HesepHulit BBOD,'\H"/

o

Brieon: "BreixmiyeHue agToMaTa”

0

(: KoHey :)

Pucynok 5 — Cxema anroputma

JIuctunr 1 — Hanncannasi nporpaMMHasi peanu3aiusi:

#include <iostream>
using namespace std;

int main() {
setlocale(LC_ALL, "ru");
int electricity_state = 0;
char electricity_signal = -1;
int electricity_output = -1;
int water_state = 0;
char water_signal = -1;
int water_output = -1;

while (electricity state != -1 && water_state != -1) {

cout << "BBeauTe pgencTBae C snekTpudecTtBoMm: \n";

9




cout << "BBegute \"a\", 4TOO6b nepeknw4MTb Tymbnep\n";

cout << "BBegute \"b\", ecnu 6b1 ckavyok HanpaxeHus\n";

cout << "BBegute \"c\", 4TOOb OCTaBWUTb Tekyuee cocToAaHue\n";
cin >> electricity_signal;

switch (electricity_state)

{
case 0O:
{
switch (electricity_signal)
{
case 'a':
{
electricity_state = 1;
electricity output = 1;
break;
}
case 'c':
{
electricity_output = electricity_state;
break;
¥
default: {
electricity state = -1;
electricity_output = -1;
break;
}
¥
break;
}
case 1:
{
switch (electricity_signal)
{
case 'a':
{
electricity_state = 0;
electricity _output = 0;
break;
}
case 'b':
{
electricity_state = 2;
electricity _output = 0;
break;
}
case 'c':
{
electricity_output = electricity_state;
break;
¥
default: {
electricity_state = -1;
electricity_output = -1;
break;
}
¥
break;
}
case 2:
{
switch (electricity_signal)
{
case 'a':

10




case 'b':

case 'c
{
electricity output = 0;
break;
}
default: {
electricity_state = -1;
electricity output = -1;
break;
}
}
break;
}
default: {
electricity_state = -1;
electricity_output = -1;
break;
}
}

// Water proccessing.........

cout << "BBeauTe pencTBae C BOAOMNPOBOAHbIM KpaHom: \n";

cout << "BBegute \"a\", 4TO6b MoBepHyTb KpaH\n";

cout << "BBegute \"b\", 4TO6b OCTaBWUTb Tekyuee cocTosHue\n";
cin >> water_signal;

switch (water_state)

{
case 0:
{
switch (water_signal)
{
case 'a':
{
water_state = 1;
water_output = 1;
break;
}
case 'b':
{
water_output = water_state;
break;
}
default: {
water_state = -1;
water_output = -1;
break;
}
}
break;
}
case 1:
{
switch (water_signal)
{
case 'a’
{
water_state = 9;
water_output = 0;
break;
}
case 'b':

11




water_output = water_state;

break;
}
default: {
water_state = -1;
water_output = -1;
break;
}
}
break;
}
default: {
electricity_state = -1;
electricity_output = -1;
break;
}
}

// OUTPUT PROCCESSING.......o00..
switch (electricity_output)

{

case 0O:

{
cout << "dnekTpuyecTBO OoTCyTCTBYeT\n";
break;

}

case 1: {
cout << "dnekTpuyecTBO nNpucyTcTByeT\n";
break;

}

default: {
cout << "HeBepHbii BBOZ\N";
break;

}

}

switch (water_output)

{

case 0O:

{
cout << "Boma He Te4yéT\n\n";
break;

}

case 1: {
cout << "Boga TeyéT\n\n";
break;

}

default: {
cout << "HesepHbit BBOA\N\Nn";
break;

}

}

}
return 0;

12




R 3/ TECTUPOBAHUE ABTOMATA

J1  aHaJI3a IIPABHUJIBHOCTHU @YHKHHOHHPOBaHHﬂ COSHaHHOﬁ peaIn3annn
KOHCYHOI'O aBTOMAarTa CO6XOHHNK)HPOBGPHTB BCPHOCTH IICPCXOIOB €TI0 COCTOSIHUM U

BBIXOJIHBIX CH M3aIys aBToMaTa MporpaMMHasi, TO TECTHPOBATh paboTy

aBToMara OyjJeM, OCHOBBIBAasCh Ha 3HAYCHHUAX IEepPeMEHHBIX electricity state wu
water_state, onpenersromux TeKyee COCTOSHUE aBTOMATA, a TAKXKE PE3yJIbTaTa BHIBOIA
COOOIIICHHI Ha SKPaH, OMPEEISIONNX BBIXOISIIANA CUTHAI.

IIposepka cuenana (a, a) uz cocmosnus (0, S0). [Iporpamma BeIBEACT COOOIIEHNE
O BKJIIOYEHUU DJICKTPUUECTBA U BOJbI, COCTOSIHUS M3MeHsATcs Ha (1, s1. JlaHHbId TecT

HpCHCTaBHCHIﬂlpHCYHKGG.

[nybuHa nomcka: 3

Vima 3HaueHue
@ electricity_state 1
# wat & 1
Jobasume 31eMeHm & KoHMpo...

Cih

BeeauTe geilcTBae C 3NeKTPUYECTBOM:

Beegute "a",

Beeante "b", e J 0K

Beeante "c", uTobb OCTEEBMTL TEKylWEe COCTOAHMWE
a

BeeauTe aedcTBae ¢ BOAONPOBOAHLIM KPEHOM:
Beeaute "a", uTobb pPHYTb KpaH

Beegute "b", u ODCTABUTE TEKYUEE COCTOAHMWE
a

INEKTPUYECTBO NPUCYTCTBYET

Boga TeueT

Pucynok 6 — Tect Nel

IIposepka cuenana (a, a) uz cocmosnus (g1, s1). Ilporpamma BeIBEAET COOOIIEHNE
O BBIKJIFOYEHHH DIIEKTPUYECTBA M BOJBI, cocTosiHus u3MmensTcs Ha (0, SO. JaHHbIM TecT

MPECTABIICH HA PUCYHKE /.
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KoHTponbHbIE 3HAUEHWA 1

P~ [ny6wuHa nowncka: 3

3HaueHue

Jobasume 31emeHm 8 KOHMpPO...

3

Beeaute

BeeauTte

BeeauTe "b"

Beegute

a

BeeauTte

Beegute “"a",

Beeaute "b", uT OCTaBUTb TEKYWEE COCTOAHUE
a

INEKTPUHECTBO OTCYTCTBYET
Bopa He TeuyéT

Pucynok 7 — Tect No2

IIposepka cuenana (C, b) uz cocmosanus (90, s0). [Iporpamma BEIBEACT COOOIIICHNE
O BBIKJIIOYEHHH JJICKTPUYCCTBA M BOJBI, COCTOSHHS HE HM3MCHATCS. JlaHHBIA TecT
MPEJICTABJICH HA PUCYHKE 8.

KOHTpONbHbIE 3HAUEHWUA 1 yax
P~ y6uHa nomcka: 3~ l',lT Jil,_‘]

Mma 3HayeHue

@ electricity_state 0
@ wate 0

o] DASWAMP\TPMIO\IP3\nporm\PTSA\Debug\PTSA.exe

BeeguTe peicTBa

w_m

Beeaute "a",
Beeaute "b",

Beegute "cC » HYTOU OCTaBWTh TEKYylee COCTOAHHWE

C

BeeauTe AeicTBae C BOAONPOBOAHLIM KpPaHOM:
Beeaute "a", uTobel NoBepHYTbL KpaH

Beeaute "b", u bl OCTEBWTb TEKYWEE COCTOAHWE
b

INEKTPUYECTBO OTCYTCTBYET

Bona He TeuéT

Pucynoxk 8 — Tect Ne3

IIposepka cuenana (b, b) uz cocmosnus (g1, s1). Illporpamma BeIBEAET COOOIIEHNE
O BBLIKJIFOYEHUH DJIEKTPUYECTBA U BKJIIOUCHHUH BOJBI, COCTOSHHS M3MEHSTCSA Ha (2, S1.

JlaHHBIN TeCT MpeCTaBlIeH Ha pUcyHke 9.
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HTpPOAbHb aueHma 1

P~
Nmsa 3HaueHue

@ electricity_state
P

Beegute
Beegute
BeeauTe
BeeauTe
b
Beegute icTBa BOAONPO
Beeaute 5 S NoBepHyTb
Beeaute "b", - 0CTaBWTb
b
JNEeKTPUYECTBO OTCYTCT
Joga TeyeT

Pucynok 9 — Tect Ne4
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1)

2)

3)

4)

5)

JAK/IIOYEHUE

ITpu BBIMOJHEHUH JOMAIITHETO 3aaHUs ObLIM U3YYCHBI CIIOCOOBI COCANHCHUSI
aBTOMATOB.

BbUTM MOJyYeHbl MPAKTHYSCKHE HABBIKM B MPEACTABICHHH aBTOMATOB
Pa3IMYHBIMHU CIIOCOOAMH.,

3akperyicHbl HABBIKK MPOrPAMMHON peasii3allid KOHCUHBIX aBTOMATOB Ha
npuMepe pean3alii aBTOMaTa, BKIIIOYAMONIEr0 B ce0s JBa MOJyaBTOMATA,
COCTMHEHHBIX MapaJlIeIbHO.

[IporpaMMHO peanu3oBaH KOHEYHBI aBTOMAar B cpene paspadorku Visual
Studio 2019 na s3sike C++ cranmapra 17.

3akperIeHbl HaBBIKH O(OPMIICHUSI OTYETa IO MPOJICITaHHON paboTe ¢ yueToM

tpeboBanmii 'OCT 7.32-2017.
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