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CUHTE3 JIOTUYECKMX CUCTEM — 3aaHuC Ha KYPCOBOEC NPOCKTHUPOBAHHEC

CHUHTE3 JIOTHYECKUX CUCTEM

KypcoBoii mpoekT
3a04HbBIN QaKyIbTET, 5 CEMECTP

KypcoBo# IPOEKT COCTOUT U3 TPEX Pa3eiaoB ¢ MHANBUAYAJIbHBIMA BAPUAHTAMHU
3amaHuil. BapuanTsl 3aganuii 00beIMHEHBI B KOMIUIEKC, HOMEP KOTOPOTO

OTpeesieTCs MOCASAHUMU ABYMs IIU(ppaMu HOMEpa 3a4€THON KHIKKH.
3ajaHNe HA KypPCOBOe€ NMPEKTHUPOBAHUE.

Yacms [: BbIONHUTH CUHTE3 JIOTMUECKOM CXEMbl LH(PPOBOrO YCTPOMCTBA

MMEIONIETO 4 BXOJIa U 2 BBIXOJIA HA 3JIEMEHTAX MaJOW CTEIIEHU UHTETPALUU.
Cooepoicanue nepsoil wacmu pabomui:

1.1 coctaBuTh noruyeckre ypaBHEHUs Uil Kaxxaoro Beixona B Bujae CHAHD u
CKH®;

1.2 BbIMOMHUTH, MUHUMM3AIUIO (yHkiui, 3anucanubix B CIAH® u CKHO,
UCIIOJIB3YSl METOJ] HETIOCPEICTBEHHBIX NMpeoOpa30oBaHMUii;

1.3 mpuBecTH MOTyYEHHbIE MUHUMHU3UPOBAHHBIE (PYHKIUU K €IUHOMY Oa3ucy
(U-HE);

1.4 BBIMOIHUTHP MUHUMHU3ALKIO QYHKIUH ¢ momolnbto kapT KapHo, cpaBHUTH
MIOJIyYEHHBIE PE3YNIbTATHI;

1.5 ompeaenuTh anmapaTHble CpEACTBA, HEOOXOAMMBIE Uil pealu3aliu
MUHUMH3UPOBAHHBIX (DYHKIIMI KaK ¢ UCIOJb30BaHUEM €IMHOT0 0asuca, Tak u 0e3
UCIIOJIb30BaHUs €AMHOTO Oa3uca;

1.6 BBIOpaTh ONTUMANBHBIN BapUAHT U MOCTPOUTH JJIsi HETO MPUHIMITHAIBHYIO

CXEMY C IEPEUYHEM DJIEMEHTOB.
Yacmp 2: CunTe3upoBaTh KOMOMHAIIMOHHYIO CXEMY I10 BapHaHTy 3aJaHUs AJs
npeoOpa3oBaHus OAHOTO KOJA B JIPYroil Wik 0OecreunBaroulyto 3aluTy Koja 1o
3aJlaHHOMY TpH3HaKy. B 3aBucumMocTM OT BapuWaHTa 3aJaHUsl MOTYT
UCITOJI30BATHCS CIEAYIOIINE KOJBI:

1. Tpexpa3psaHbIN KO Ha BCE COUETAHUS,
2. yeThIpexpa3psiaAHbIid ko ['pes;
3. IBOMYHO-IECATAYHBIN Kox 2 -4 -2 - 1;

4. TBOUYHO-IECATUYHBIN KOa 8 -4 -2 - 1;
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. ko1 JI>kKOHCOHA;

. CEMHDJIEMEHTHBIN I[GCSITI/I‘IHI)II\/'I KO,

. K011 ¢ moctostHHBIM Becom C,™ ;

. N-pa3psAHBIN KOJ C MPOBEPKOM HA YETHOCTB;

O© 00 N O O

. n-pa3psAHBIN KOJI C MPOBEPKOM HA HEYETHOCT;
10. pacnipenenuTenbHbINA 8-MU pa3psIHBIN KOJI.
3AMEYEHMUE: konmnuecTBO BO3MOKHBIX KOJOBBIX KOMOMHAIIUN OMIPEACIISICTCS

MCHBIITUM M3 YUCCII MAKCHUMAJIbHO BO3MOKHBIX KOM6HH&HHI>1 3aJaHHBbIX KOJOB

Cooeporcanue 6mopoti yacmu pabomol.:

2.1 onpeenuTh CTPYKTYPY BXOTHBIX U BEIXOJHBIX CHTHAJIOB IMTPOCKTUPYEMOM
KOMOHMHAITMOHHOM CXEMBbI;

2.2 COCTaBUTH TAOJIUILYy COCTOSTHUM;

2.3 3anucath QYHKIIMHU areOphl JIOTUKH I KaXK10M BBIXOHOM MepEeMEHHOM;
IPOBECTH MUHUMU3ALUIO TIOTYUYSHHBIX (PYHKIINN;

2.4 cocTaBUTHh PYHKIIMOHAIBHYIO CXEMY MPOEKTUPYEMOTO YCTPOICTBA.

Yacmp 3: CripoekTHpOBaTh HUGPOBYIO MOCIETOBATEILHOCTHYIO CXEMY (aBTOMAT),
3aJlaHHYIO0 TaOJUIE HWCTUHHOCTH, C WCIOJb30BaHUEM YyHHBEpcalbHbIX JK-
TPUITEPOB U JIOTUYECKUX KOMOMHAITMOHHBIX CXEeM. ABTOMAT MMEET HayaJibHOE
cocrosinue (HauanbHyro BepmnmHy K=0), koHeyHOe cocTosiHue (KOHEUHYIO
BepHy Kmax<15), He Gonee Tpex BepimH NporyckoB cocTostHus . Tak Kak Kiay
He IpeBbIMaET 151y, To uncao Tpurrepos (N) 10mkHO ObITh <4, (Kpay < 2.

CrpykrypHas cxema OJjioka npuBejieHa Ha Puc. 1.
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Puc. 1. CtpyktypHas cxema Hu@ppoBOro aBToMara
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BXOHBI YCTAaHOBKHN B 0 u TakTOBBIC BXOJbI Ha CXEMC 06BCHHHCHBL

KOMOHMHAIIMOHHAsT cxema oOecleynBaeT 3aJaHHYyI0 JIOTUKY TmepexoaoB. Ilon
JNEHCTBUEM BXOAHBIX HMMIIYJIbCOB CUYETUMK IEPEXOAMUT U3 OAHOIO COCTOSHUS B
npyroe. KoMOMHanms cOCTOSIHMII BBIXOJOB TPUITEPOB OIPENEISAET JABOMYHOE
YHUCJIO HA BBIXOJIE CUETUHUKA.

CopnepxaHue TpeTbel 4acTu paboThI:

3.1 B cooTBeTCTBHM C BapHAHTOM 3aJaHUs COCTABUTH TaOINUIy HCTUHHOCTH

3.2 3anogHUTh TAOJUILy MEPEXOJO0B KaXJOTO TPUITEpPa U3 OJHOIO COCTOSIHUS B

Apyroc

3.3 3anonHuTh KapThl KapHO /U151 8 BXOJHBIX MEPEMEHHBIX J1, Jo, J3, J1, K1, Ky, Kg,
Kq

3.4 BBINOJHUTh MUHUMM3ALUIO JJOTUYECKUX (DYHKIMIA U 3aIUCcaTh UX JOTUYECKUE
BBIPAXKEHUS

3.5 3anucarp nonyyeHHsle pyHkiuu B 6azuce U-HE

3.6 PazpaboTarh NpUHULIUIIHAIILHYIO CXEMY Ha dieMeHTax cepun K555
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3AJTAHUS

BapuaHTbl 3a1aHUs 10 HOMEPY 3a4YeTHON KHMKKHU (BePXHAA CTPOKA).
Bapuanumuvr 3a0anus ob6o3nauenvl 08ymsa yugpamu pazoeieHHbIMU MOYKOLL.

Ilepsas uudpa 3T0 HOMEP pasnena, a BTopas — HOMEp BapuaHTa 3aJJaHusl.

00 01 02 03 04 05 06 07 08 09

1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 1.10

231 [2.32 [2.33 |2.34 |2.33 |2.36 |217 |218 |219 |2.20

329 |330 (331 |332 |333 |334 |33 |336 |337 |3.38

10 11 12 13 14 15 16 17 18 19

111 112 (113 |114 (115 |116 |1.17 |1.18 |1.19 |1.20

2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 2.10

339 |340 |3.41 |3.42 |3.43 |3.44 |3.45 |3.46 |3.47 |3.48

20 21 22 23 24 25 26 27 28 29

121 |11 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9

211 212 213 |214 |215 |216 (217 |218 |219 |220

349 |350 |3.51 |3.52 |3.53 |3.54 |3.55 |3.56 |3.45 |3.46

30 31 32 33 34 35 36 37 38 39

110 (111 (112 (113 (114 |115 |116 |1.17 |1.18 |1.19

221 |2.22 (2.23 |2.24 |2.25 |2.26 |2.27 |2.28 |2.29 |230

319 320 |3.21 |3.22 |3.23 |3.24 |3.25 |3.26 |3.27 |3.28

40 41 42 43 34 45 46 47 48 49

1.20 121 |11 1.2 1.3 1.4 1.5 1.6 1.7 1.8

231 |2.32 |2.33 |2.34 |2.33 |2.36 |2.7 2.8 2.9 2.10

3.09 |310 |3.11 (3.12 |3.18 |3.14 |3.15 |3.16 [3.17 |3.18




5

CUHTE3 JIOTUYECKMX CUCTEM — 3aaHucC Ha KYPCOBOEC INPOCKTHUPOBAHHEC

50 |51 |52 |53 |54 |55 |56 |57 |58 |59
19 |110 [111 |[112 113 |114 |115 |1.16 |1.17 |1.18
21 |22 |23 |24 |25 (26 |27 |28 |29 [210
330 |331 |3.1 |3.2 [3.3 |34 |35 |36 |37 |3.8
60 |61 |62 |63 |64 |65 |66 |67 |68 |69
119 [120 |121 |13 |14 |15 |16 |17 |18 |19
211 |212 |213 |214 |[215 |216 |217 |218 |219 |2.20
329 |330 |33l |332 |3.33 |334 |335 |336 |3.37 |3.38
70 (71 |72 [73 [74 [715 |16 |77 |78 |79
111 |112 [113 |[1.14 |115 |116 |1.17 |1.18 |[1.19 |[1.20
221 |2.22 |2.23 [2.24 [2.25 [2.26 |2.27 |2.28 |2.29 |2.30
339 |3.40 |3.41 |3.42 |3.43 |3.44 |3.45 |3.46 |3.47 |3.48
80 |81 |82 |83 |84 |85 |86 |87 |88 |89
121 |11 |12 |13 |14 |15 |16 |17 |18 |19
231 [2.32 [2.33 [2.34 |2.33 |2.36 |27 |28 |29 [210
349 |350 |3.51 |3.52 |3.53 |3.54 |3.55 |3.56 |3.22 |3.23
90 |91 |92 |93 |94 [95 |96 |97 |98 |99
110 |111 [113 |[1.14 |115 |116 |1.17 |1.18 |1.19 |1.20
21 |22 |23 |24 [25 |26 |27 |28 |29 [210
319 |320 |[3.21 [3.22 |3.23 |3.24 |3.25 |3.26 |3.27 |3.28
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BapuanTtbl 3a1aHU# 110 pa3aejiaM NPoeKTa.

Ilepewuit pazoen.
bazoBas Tabnuia uctuanocty (Bapuant 1.1)

Tabmura 1
Ne BXOJIbI BbIXO/IbI Kon
BBIXOJIa
a b c d F Q FQh
0 |0 0 0 0 1 0 2
110 0 0 1 1 0 2
2 |0 0 1 0 1 0 2
310 0 1 1 0 0 0
4 |0 1 0 0 1 0 2
5 |0 1 0 1 0 0 0
6 |0 1 1 0 1 1 3
7 10 1 1 1 0 1 1
8 |1 0 0 0 1 1 2
9 |1 0 0 1 1 1 2
10 |1 0 1 0 1 1 2
1111 0 1 1 0 0 0
12 |1 1 0 0 0 0 0
13 |1 1 0 1 0 0 0
14 11 1 1 0 0 0 0
15|1 1 1 1 0 1 1

[IpencraBneHHas BbIllie TaOJIMIIA HICTUHHOCTH COXPAHSAET HEM3MEHHBIMHU 5 CTOOIIOB
B JIEBOM YaCcTH TaOJIUIGI IS BCEX BApUAHTOB 3aJaHMI, a MMEHHO CTOJIOLEI (Ne) ()
(b) () (d), Ho nmeeT u3MeHsIEMBIE 3HaUEHUS B cTOI0Iax F 1 Q. B mpuBeneHHbBIX
HUKE BapraHTax 3HaueHUs B cTonbOmax F u Q mpeacraBiensl 00beuHEHHBIM 16-
pruabIM KoztoM FQh (cmotpu rpady “Kox Beixona” B Tabmuie 1).

Tabnuma 1 cooTBeTCTBYET 3a/1aHuto 10 BapuaHTy Nel.l.
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BapuaHTBI IepBOro pasaejia MpoeKTa

Bapuant 1.2 Bapuant 1.3 Bapuanr 1.4 Bapuanr 1.5
No Kon No Kon No Kon No Kon

ctpoku | FQh ctpoku | FQh ctpoku | FQh ctpoku | FQh

0 2 0 0 0 2 0 2

1 2 1 2 1 2 1 2

2 0 2 1 2 2 2 0

3 1 3 1 3 1 3 1

4 0 4 1 4 0 4 0

5 0 5 0 5 0 5 0

6 2 6 2 6 2 6 0

7 1 7 0 7 0 7 1

8 1 8 1 8 0 8 1

9 0 9 0 9 0 9 0

10 2 10 2 10 2 10 2

11 0 11 0 11 0 11 0

12 2 12 2 12 1 12 2

13 0 13 0 13 1 13 0

14 0 14 2 14 0 14 2

15 1 15 1 15 1 15 2

BapuanT 1.6 Bapuanr 1.7 BapuanT 1.8 Bapuant 1.9
Ne Kon No Kon No Kon Ne Kon

ctpoku | FQh crpoku | FQh ctpoku | FQh ctpoku | FQh

0 2 0 2 0 2 0 0

1 0 1 1 1 3 1 0

2 0 2 0 2 0 2 0

3 1 3 2 3 1 3 1

4 1 4 0 4 0 4 0

5 0 5 0 5 0 5 0

6 1 6 3 6 2 6 2

7 1 7 1 7 1 7 3

8 0 8 3 8 1 8 1

9 0 9 0 9 0 9 0

10 2 10 2 10 1 10 3

11 0 11 0 11 0 11 0

12 2 12 2 12 2 12 2

13 0 13 0 13 3 13 1

14 0 14 0 14 0 14 0

15 1 15 1 15 1 15 1
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BapwuanT 1.10 BapwmanT 1.11 BapwuanT 1.12 BapwuanT 1.13
No Kon No Kon No Kon No Kon

ctpoku | FQh ctpoku | FQh ctpoku | FQh ctpoku | FQh

0 1 0 3 0 0 0 2

1 3 1 1 1 0 1 2

2 0 2 0 2 0 2 0

3 1 3 1 3 1 3 1

4 0 4 0 4 0 4 0

5 0 5 0 5 3 5 0

6 2 6 0 6 3 6 0

7 1 7 1 7 1 7 1

8 0 8 1 8 1 8 1

9 0 9 0 9 0 9 1

10 2 10 1 10 2 10 2

11 0 11 0 11 0 11 0

12 0 12 3 12 2 12 2

13 0 13 0 13 0 13 3

14 0 14 0 14 0 14 0

15 1 15 1 15 1 15 0

Bapuanr 1.14 Bapuanr 1.15 BapuanT 1.16 Bapuant 1.17
Ne Kon No Kon Ne Kon Ne Kon

ctpoku | FQh ctpoku | FQh crpoku | FQh ctpoku | FQh

0 1 0 1 0 0 0 3

1 1 1 0 1 0 1 0

2 0 2 0 2 3 2 0

3 0 3 3 3 2 3 1

4 0 4 0 4 0 4 3

5 0 5 0 5 0 5 0

6 2 6 2 6 0 6 2

7 1 7 0 7 1 7 1

8 1 8 0 8 0 8 1

9 0 9 0 9 0 9 0

10 3 10 2 10 3 10 2

11 0 11 0 11 0 11 0

12 1 12 2 12 1 12 2

13 0 13 3 13 0 13 0

14 0 14 0 14 0 14 0

15 1 15 1 15 1 15 0
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BapuanT 1.18 BapuanT 1.19 BapuanT 1.20 BapuanT 1.21
No Kon No Kon No Kon No Kon

ctpoku | FQh ctpoku | FQh ctpoku | FQh ctpoku | FQh

0 0 0 1 0 0 0 0

1 3 1 1 1 1 1 0

2 0 2 0 2 0 2 3

3 1 3 0 3 3 3 1

4 0 4 0 4 0 4 0

5 0 5 0 5 0 5 0

6 3 6 2 6 2 6 1

7 0 7 0 7 1 7 1

8 0 8 1 8 1 8 0

9 0 9 3 9 0 9 0

10 1 10 0 10 2 10 1

11 0 11 0 11 0 11 0

12 2 12 1 12 3 12 2

13 0 13 0 13 0 13 0

14 0 14 0 14 0 14 0

15 2 15 0 15 0 15 3
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Bapuanmur emopozo pazoena npoexma

No No No

BapHaHTa | 3ajaHue BapuaHTa | 3ajaHue BapuaHTa | 3ajaHue
2.1 1/2 2.13 | 8(n=4) 2.25 |5/6
2.2 1/3 2.14 |9(n=3) 226 [1/10
2.3 1/5 2.15 |9(n=4) 227 |2/10
2.4 1/6 216 [3/1 2.28 |3/10
2.5 2/1 217 | 3/4 229 |5/10
2.6 2,3 218 [3/5 230 |10/1
2.7 2/5 219 [3/6 231 |10/2
2.8 2/6 220 |4/3 2.32 |10/3
2.9 Cs’ 221 |4/5 233 |C,°
210 |[Cs° 222 | 4/6 234 |Cs
211 |C/° 223 |5/1 2.35 [3/2
2.12 [8(n=3) 224 |52 236 |5/3

O0o03HaueHns B TaOJIHUIIE:
a) Ne BxosiHOM K0J1/Ne BRIXOHOM KOJ (IMTOPSIKOBBIC HOMEPA KOJIOB MMPUBECHBI B
BBIIIIC)

0) Cnm — KOJI C IIOCTOSIHHBIM BECOM
B) 8(N=) / 9(N=) — KOBI C MPOBEPKOM HA YETHOCTH / HEYECTHOCTH, N —
pa3psAIHOCTD KOJIA.



CUHTE3 JIOTUYECKMX CUCTEM — 3aaHuC Ha KYPCOBOEC NPOCKTHUPOBAHHEC

11

Bapuanmuot mpemuezo pazoena npoekma

IHponmyck

Ne
BapHaHTA Kmax Is(l)CTISSZIHII{ﬁ?,
3.1 9 |2 4|4
3.2 10 2 | 6 6
3.3 11 4 | 4 6
3.4 12 1 2 4 | 4
3.5 13|12 |6 |6
3.6 14 2 | 4 6
3.7 15 2 | 4 | 6
IHpomyck

Ne
Kmax/ cocTostHusI
BapHaHTAa N1 N2 | N3
3.8 9 |3 /5 5
3.9 10 3 |7 7
3.10 11 5|5 7
3.11 12 3 |5 | 7
3.12 13 3|5 7
3.13 14 3 | 5 7
3.14 15 3 |5 | 7
IIpomyck

Ne
Kmax €COCTOSIHUS
BApHAHTA N1 N2 | N3
3.15 9 |4 6 6
3.16 10 4 | 6 8
3.17 11 4 | 6 8
3.18 12 4 | 6 8
3.19 13 4 | 6 8
3.20 14 | 4 | 6 | 8
3.21 15/ 4 6 | 8
IIponyck

Ne
BApHAHTA Kinax |§?_CT|3521H1|{|’I3
3.22 9 |5 7 7
3.23 10 57 9
3.24 11 15 | 7] 9
3.25 12 | 5 | 7|9
3.26 13/ 5 7|9
3.27 14 57 9
3.28 15 517 9

IIponyck

Ne
Kmax | COCTOSIHMSA
BApPHMAHTA N1/ N2 | N3
3.29 9 155
3.30 10 ' '1 1] 5
3.31 1 1 7 | 7
3.32 12 '1 /3 | 6
3.33 13 /1 3 | 7
3.34 14 /1 3 | 6
3.35 15 |1 |4 | 7
ponyck

Ne
BApPUAHTA Kimax l\f](_)CTI\(I);I HHNH3
3.36 9 2 125
3.37 10 2 5] 5
3.38 1 2 | 5 | 7
3.39 12 ' 2 | 5 8
3.40 13 ' 2 /5 9
3.41 14 2 5] 10
3.42 15 2 5|11
ponyck

Ne
Kmax | COCTOSIHUS
BAPHAHTA N1 N2 | N3
3.43 9 313 5
3.44 10 | 3 | 5 |5
3.45 11 | 3 | 5 | 8
3.46 12 1 3159
3.47 13 | 3 | 6 |10
48 14 3 | 6 |11
3.49 15 3 | 7 |12
Iponyck

Ne
BapHAHTA Kinax Ncgcﬁ’zmlﬁ;
3.50 9 1,22
3.51 10 | 2 | 3 | 5
3.52 11 3 1 4 | 6
3.53 12 4 | 5 | 7
3.54 13 |5 6 | 8
3.55 14 6|7 |9
3.56 15 | 7 1 8 |10




