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KypcoBoii mnpoekt mno gucuumuinHe CHHE3 JIOTHYECKHX
CHUCTEM BBINOJHAECTCA CTYJACHTAMH BEUEPHET0 U  3a0YHOIO
oOpazoBanusi Ha 4 roay oOydeHus. [IpoOeKT BBIMOJHSIETCA TIO
WHIUBUAYyaIbHBIM  3amanusiM.  [IpeacrtaBnsieTcs B BUJE
NOSICHUTENBHOM 3allMCKH, CPOAEpPKAIIEd pPacyeTHYI0, a TaKXKe
(GYHKIIMOHAJIbHBIE ¥ IPUHIIUITUAIIBHBIE CXEMBbI JJOTHUYECKUX OJIOKOB
B COOTBETCTBUH C 3aJIaHUEM.

Huxe W31M0XKEeHBI OCHOBHBIE CBEICHUS U3 TEOPUU U
pPEKOMEHIalNK TI0 paboTe Ha/l COCTAaBHBIMM YaCTSIMU MPOECKTA.

Hepeaﬂ uacmbs npoekma

1. TTo TabGnuile ICTUHHOCTH COCTABUTh JIOTHUECKUE YPABHEHUS JJI KaXI0T0
BbIxoa B Buje C/JIH® u CKHO.

CosepiieHHas JTU3bIOHKTUBHAS JIoTAYecKas dbopma (CAHD)
MIPEACTABISIETCS JJOTHYECKOM CyMMOM MPOCTBIX KOHBIOHKIINHI, KaXAasi U3 KOTOPBIX
COJIEP’KUT BCE MEPEMEHHbIE B MPSIMOM WJIM MHBEPCHOM BHJIE HE 0ojiee OJIHOTO
pasa; B TaKue KOHBIOHKIIMM HE BXOIAT CYMMBI IIEPEMEHHBIX, & TAKXKE OTPULIAHUS
Mpou3BeACHUHN NBYX MepeMeHHbIX uiu Oonee. Bxonsmue B CAH® KOHBIOHKIIUU

Ha3bIBAIOTCA MUHTCPMAMHU WKW KOHCTUTYCHTAMU CIAWHUII. HaHpHMep:

F=abcd + abcd + abcd + abcd + abcd + abcd +

+abcd + abcd
dopmMmyiia oaydaeTcs B ABa dTana:
a) KommuecTBo cnaraeMbplXx paBHO YHCITY HAaOOpOB TaONHIBI WCTUHHOCTH, Ha
I(OTOpBIX JIOTNYECKasda beHI(HI/IH paBHa «1», d KaXKI0€ cliaracMoc€ 3TO JJOTHYECKOC
HpOI/IBBCI[eHI/Ie BCEX HE3aBUCUMBIX HepeMeHHHX
6) CTaBUTCA 3HAK I/IHBepCI/II/I Had TCMHW HE3aBUCHUMbBIMHU HepeMeHHBIMI/I, KOTOpBIe

paBHbI «0» B paccmMaTpuBaeMoM Habope (CTPOKE TaOIHUIIbI).

CosepuieHHas KOHBIOKTUBHAs HOpMaJbHas dbopma (CKH®D)
IPEJCTaBISIETCS JIOTUYECKUM NPOU3BEACHUEM JHU3BIOHKIUM, KaX/a1as U3 KOTOPBIX

COACPIKUT BCC IICPEMCHHBIC B IIPAMOM HWJIM HHBCPCHOM BHJIC HC Ooiee OAHOI'O
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pa3a. Bxogsmue B mpon3BEAEHUE COMHOMKUTEIN — JU3BIOHKIMU — HAa3bIBAIOTCS
MaKCTEpMaMH WJIA KOHCTUTyEHTaMU HyJer. Hanprumep:

F=(atb+c+d) - (ath+c+d)- (a+h+c +d) - (a+b+c +d) -

(a+b+c+d)- (a+b+c+d)- (a+b+c+d) - (a+b+c +d)
dopMyia TakKe IMOIy4aeTCs B JBa dTana:

a) KOJMYECTBO COMHOXKMTENECH pPaBHO YHMCITy HAOOPOB TaONMIIBI MCTUHHOCTH, Ha
KOTOpBbIX Jiornueckass (QyHKuus paBHa «0», a KaxAbli COMHOXHTENIb 3TO
JIOTUYECKAsi CYMMa BCEX HE3aBUCUMBIX ITIEPEMEHHBIX;

0) CTaBUTCS 3HAK MHBEPCUM HAJl TEMU HE3aBUCUMBIMH IE€PEMEHHBIMHU, KOTOpPbHIE
paBHBI «1» B paccMaTpuBaeMOM Habope.

CrpykrypHbie popmyisl B Buae CAH® u CKH® skBUBajIeHTHBI M, C TOMOIIBIO
3aKOHOB aJreOphl, JIOTUKK MOTYT OBITh IPEOOPA30BaHbI OJIHA B IPYTYIO.

2. Jlna nomydyenuss HauOosiee MPOCTOM JIOTMYECKOW CXEMbl BBINOJHUTH
MUHUMH3ALUIO0  QyHkui, 3anucaHHbix B CHH®, wucnons3dys wmeton
HEIOCPEICTBEHHBIX IPE0OPa30BaHUM.

MuHrMu3anuen Ha3bIBalOT NPOUEAYPY YIPOILEHUS JTOTUYECKON (DYHKIIHH, C
TE€M 4TOOBI OHA COZAeprKaja MUHUMAJIbHOE KOJTUYECTBO WIEHOB MPU MUHUMAJIbBHOM
yucie nepeMeHHbIX. [Ipu 3TOM UCOIB3YIOTCS 3aKOHBI aIreOphl JIOTUKH.
3akonbl byneBoii anreOpsi:

Hixe IMPHUBCACHDBI OCHOBHBIC 3aKOHBI, IMPUMCHACMBIC Ipu CHHTC3C

KOMOWHAIIMOHHBIX CXEM.

axb=bxra,a+b=b+a
ax{bxci=Caxd xc

3aKOH NEPECTAHOBKHU:

AccouuaTtuBHbIN 3aKOH: u
a+{b+cy={a+d)+c¢

y , ax{b+ey=axb+axc
JucTpuOyTUBHBIIM 3aKOH: 17§

a+{bxey={a+b)xla+c)

3aKoH JBOMHOrO oTpuLanus: & =&

Taprojoruu; EX d=dy A +4 =4

3aKoH HYJIEBOTrO d1eMenTa; & % 0=0,a+0=a
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3aKOH eIMHUYHOrO djIeMenTa; & * I=a u &+ i= 2.

3aKOH JOMOJHUTENBHOrO 3JIeMEHTa: B byneBoll anreOpe JOMOIHUTENBHBIM

snemenToM K & apmsgercs &, mosromy: & + & = Ipyaxa=0

. .axb=a+b_ a+b=axb
3akoH nBoiicTBeHHOCTH (11e Moprana): U :

K axbh=ag+b a+b=axbh
dK U3 9TOI'O 3aKOHA BBITCKACT. u .

3aKom: {z+a><§;:&ﬂﬂ><{ﬂ+f?3=ﬂ_

Jaxor: E+axb=a+b axf{a+bi=axb

Kak 13 3TOro 3aKoHa BHITCKACT: araxb=a %bn ax{a+bj=ax f;».

3aKOH: &xé%axgzaﬂﬁa*ﬁ?\ﬁx{ﬂ% 5}2*51_

Hanpumep, mycts F paBHO

F=abcd +abcd + abcd +abcd +abcd +abced +
+abcd + abcd
[Tomyuum:

1+ 3 :abcd +abcd =abd
3+8:abcd +abed =bed
2 +7:abcd +abed = bed
4 +5:abcd +abed = abd
1+6:abcd +abcd =bcd

Hanbime ckienBaeM 1+4 1 2+5 1 OKOHYATEIBHO
F=ad +bc+bcd

CneayeT OTMCTUTDb, 4YTO JJICMCHTAPHBIC IIPHUCMbl MHHHMHU3ALIUN y,I[aéTCSI

HCIIOJB30BATh HE YaCTO — IIPU MAJIOM KOJIUYCCTBC YJIICHOB q)YHKI_II/II/I 1 HEOOIBIIIOM
YUCJIC TICPCMCHHDIX. B APpyrux ciydadx MNPUMCHANOTCA CICHUAIIBHBIC MCETOIbI
MHWHHMMHU3AIUH, O6JI€F‘I8.I-OHII/I€ INTOMUCK CKJIICMBAIOIUXCS YJICHOB, HAIIPUMEP, METOA

MHHUMM3ALMH € TOMOILIBIO KapT KapHo.
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3. IlpuBecTu mosiydeHHble MUHUMHU3UpOBaHHbIe (yHKIUU K 0asucy M-HE.

[Ipumenss 3akoH ae Moprana noiayanm

F=ad +bc+bcd =ad -bd - bed

4. BpIMONMHUTP MHUHUMHU3ALMIO (QYHKIHA c momompbio kapt KapHo u
CPaBHUTH MOJYYEHHBIC PE3YJIbTATHI.

Kapra KapnHo mnoctpoeHa Tak, 4yTo B €€ COCEAHHE KIJETKH IIOMNAJIar0T
CMEXHBIC YIeHb (YHKIUA — YJIEHBI, OTIUYAIONIUECS 3HAYCHHEM OJIHOMN
MIEPEMEHHOM: B OJIMH YJICH dTa IepeMeHHask BXOJIUT B MPsMOM popMme, a B IPYrol —
B MHBEpCHOM. biaromaps 5ToMy BO3HUKA€T HATJAHOE NPEACTABICHUE O
Pa3IMYHBIX BAPUAHTAX CMEKHBIX YJICHOB.

Kapra KapHo mmeeT CTOJNBKO KJIETOK, CKOJbKO KOMOWHAaIui (HaOOpOB)
MOYHO COCTaBUTh U3 MPSMbBIX U HMHBEPCHBIX 3HAYEHUN N IEPEMEHHBIX IO N YJICHOB
B KaxJioi. Tak, npu n = 2 KapTa COACPKUT YEThIPE KICTKHU, IPU N = 3 — BOCEMb
KJICTOK, IMPU N = 4 — 1mecTHaANATh KJICTOK.

Habopsl mepeMeHHBIX, Ha KOTOpPHIX y = 1, T.e. MUHTEpMBI (DYHKIIUHU,
OTMEUAIOTCSI B COOTBETCTBYIOIIMX KJIETKaX KapThl €IMHUIIAMHU, B OCTaJIbHbIC
KJIETKH 3alldCBhIBAIOTCA HYJIM WIM WX OCTABISAKOT NYCThIMU. J[BE CTOSIIHE B
COCEIHMX KIJIETKaX €IUWHHUIbI — CBHIETEIBCTBO TOro, 4ro B cocraBe CJIHD
MMEIOTCS WIEHBI, OTIUYAIOIIMECS 3HAYCHUEM OJHOW NMEPEMEHHON. TakuWe 4JIeHbI
ckieuBatoTcs. CKJIeMBaHHWE KaXJIOW IMapbl MHUHTEPMOB YMEHBIIAET YHCIIO
BXOSIIUX B HUX NIEPEMEHHBIX Ha €AUHUILY.

OO6mue mpaBWiia CKJICMBAaHMUS YJICGHOB, 3aHECEHHBIX B Kapty KapHo
CIEQYIOIIHNE:

1) ckineunBatbcst Moryt 2, 4, 8, ... UJEHOB; MPU 3TOM COOTBETCTBYIOIIUE
CAUHUIIAM KJIETKHM ISl HArJISIIHOCTH OXBAaThIBAIOT KOHTYpPAaMU; KAl JTOKEH
OBITH MIPSIMOYTOJIBHIUKOM;

2) OOHUM KOHTYPOM CJENYyeT OOBEAUHSATH MAaKCUMAaIbHOE KOJUYECTBO

KJICTOK;
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3) oJlHa U Ta K€ €MHUIIA MOXKET OXBaThIBAThCS PA3HBIMU KOHTYypaMu, T.€.
OAUH M TOT € MHHTEPM MOXET CKJIEHUBATHCS C HECKOJBKHMHU CMEKHBIMU;
nocyeHee OOBICHSAETCS TEeM, 4YTO 3HaueHUWEe (QYHKIMM HE MEHSETCS IpHu
MPUOABICHUH YK€ UMEIOIIUXCS YJICHOB,;

4) KpailHME CTpOKHM, a TaKXKe KpalWHUE CTOJIOIBI KapThl CUUTAIOTCS
cMeKHbIMUA. DYHKIUSA, MUHUMU3UPOBaHHAs ¢ TOMOLIBI0 KapThl KapHo, cocTouT n3
CyMMBI NPOCTBIX KOHBIOHKIMHK. Kaxkmas #W3 HUX MOJy4aeTcss B pe3yJibTaTe
CKJICMBAHUS YJICHOB, KOTOPBIM COOTBETCTBYET OXBAUYCHHBIE KOHTYPOM €IUHHUIIBL. B
TaKyl0 KOHBIOHKIIMIO BOWAYT TOJBKO TE€ NEPEMEHHBIC, 3HAYEHUS KOTOPBIX B
MpeJiesiax KOHTypa HE MEHSIOTCS.

Kapta Kapno nis F:

F=abcd +abcd + abed +abcd +abed +abed +
+abed + abed

ab
00 | o1 | 11 | 10
00 |1(1) 1(4)| 1(6)
01 T 102 1(7)
cd
11
10 |1(5) l(b)l 1(8)

Puc. 1. Kapra Kapno

F=ad +bc+bcd = ad -bd - bed

5. Be1bop anmapaTHBIX CPEJICTB.

Jlns peanuzanuu 3ToM PyHKIIUKA TOTPEOYyeTCs:

4 yn1-ta 2U-HE - uaBepTUpOBaHKE BXOIHBIX IEPEMEHHBIX

2 sn-ta 2U-HE - nepBblii 1 BTOPON COMHOKUTETU
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1 an-t 3U-HE - TpeTuii coMHOXHUTETD
1 a5-t 3U-HE — 3aBepmaronias KOHbIOHKIUSA

OyHKIIMOHAIbHAS CXeMa U300pakeHa Ha PUCYHKE 2.

Egl®
“HT :
Biin=h
te] "H—

Puc. 2. ®yHKIIMOHAIbHAS cXeMa KOMOMHAITMOHHOTO JIOTHYECKOTO OJI0Ka

6. Ilpumep BBINIOTHEHUS NPUHIUIIAAIBHOW CXEMbl M TEPYHS SJIEMEHTOB

IIPUBEICH B YKA3aHUAX K TPEThEW YaCTH MPOEKTA.

Bmopaﬂ uacmos npoekma
KOI[]'::I, HCIIOJB3YCMBIC B KYPCOBOM IIPOCKTC, ABJIACTCA KOMILICKTHBIMMU. 910

O3HAuaeT, YTO Bce KOMOMHAIIMHU JAHHOTO KOJia COJIepKaT OJAMHAKOBOE KOJMYECTBO
JIBOUYHBIX Pa3psIOB.

OCHOBHBIE CBEJIEHUSI O KOJAaX M TMOCTPOCHUH HX KOJOBBIX KOMOHMHALUN
TIPUBOISTCS HIKE.

1. Tpexpa3psiaHbIi KO Ha BCE COYETAHUSI.

OT0 OOBIUHBIN ABOUYHBINA KOJI, KaXKJ1asi KOJO0Basi KOMOMHAIIMSI KOTOPOTO COJIEPIKUT
3 pazpsga. OOmiee KOJWYECTBO PA3TUYHBIX KOJOBBIX KOMOWHAIUKA TIPU ITOM
paBHo 2° =8. DTOT KOA ABIACTCA MPUMEPOM APHPMETHISCKHX KOIOB, T.€. TAKHX
KOJIOB, B OCHOBE MTOCTPOEHHUSI KOTOPBIX JIEKAT U3BECTHBIE CUCTEMbI CUMCIICHUSI.

2. Kon I'pest.

OTO0T KO OTHOCHUTCA K KJACCY CICHUAIBHBIX KOAOB, HOCAIIMWX HA3BAHUC
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OTPaXEHHBIX WK pedrekcHbIX. OTIUYUTETbHOW OCOOCHHOCTHIO 3THUX KOJOB
SBIIIETCSL TO, YTO COCEJHHE KOJOBblE KOMOWMHALMU Pa3IMyaloTCs MEXIY COOOM
nu(poi TOJIBKO B OJHOM paspse. ITO MO3BOJSAET YMEHBIIUTh OMINOKUA HEOIHO-
3HaYHOCTHU CUUTHIBAHUS UPPOBOM HHDOPMALIUH.

JIrobass komoBasgs KoMmOuHamMs B Koje I'pes MoOxeT OBbITh IMOJNy4YeHa U3
COOTBETCTBYIOLIEH KOJOBOM KOMOMHAllMM KOJa Ha BCE COYETaHMs, €CIH
BBITNIOJIHUTH CJIEAYIOUINE ONEPALIUU:

a) moj KOMOMHAIMell HMCXOAHOIO KOJAa 3amucaTh TaKyl K€ KOMOMHAILIMIO, HO
CABUHYTYIO Ha OJWH pa3psAl BOpaBo (IpH 3TOM MIAAMINANA pa3psia CABUTAEMOM
KOMOMHaIMK 0TOpachIBaeTCs);

0) mpou3BecTH NOpa3psAHOE CIOKEHHWE CABUHYTOM W HECABHUHYTOM KOJIOBBIX
KOMOMHAIIUN 10 MOAYJIIO JIBa.

HpaBI/IJIa CJIOKCHHA 110 MOOYJIIO ABa CIACAYIOIIUC!

0©0=0,
0®1=1,
1©0=1,
181=0

B kauectBe mpuMepa mpeodpaszyeM KOJAOBYH KOMOMHAIIMIO KO/Ia HA BCE COUCTAHHUS

101 B ko rpes. i 3TOro BBIMOJHAM YKa3aHHBIE BBILIE ICUCTBUA:

101 - UCXOaHAasT KOMOWHAIIUS
101 - CIIBUHYTAs Ha pa3psJi BIPaBO UCXOIHAS KOMOMHAIIHS
111 - KoMOuHanus koaa ['pes

Tak npeoOpa3yroT BCce KOJIOBBIE 3JIEMEHTHI UCXOHOTO KO/a.

3. JIBonuHo-AecATHYHBIN koA 2 - 4 - 2 -1 (AJIK-2421)

OTOT KO/ (MHAYEe OH HA3bIBAETCSA KOAOM AMKEHa) HIMPOKO UCIOIb3yeTcss B OBM u
CIIYKUT JJI1 TPeoOpa3oBaHUs JECATUYHOTO YMCIIA B JIBOMYHBIN IKBHUBANCHT. [Ipu
ATOM KaXXJOMy paspsiy ACCATUYHOIO YHUCJIa CTABUTCS B COOTBETCTBUE YETHIPE
paspsiga (TeTpajna) IBOUYHO-ACCATUYHOIO KOJAAa, Beca KOTOPBIX, HAUYMHAS CO
CTaplIero, COOTBETCTBEHHO paBHbI 2,4,2,1. Kaxaplil pa3psii NECATUYHOTO YHUCIia
npeodpa3yeTcsi B COOTBETCTBYIOIIYIO TETpaay HE3aBUCHUMO Jpyr OT Jpyra.
Hanpumep, necsatuunomy uuciy 27 coorBerctByeT komOuHaums 0010 1101 B
JBOMYHO-JIECATUYHOM Kone. Takum oOpazom, mro0asi KomoBas KOMOMHAaLUA
JBOUYHO-AECATUYHOIO KOJa HMMEET KOJMYECTBO JIBOMYHBIX Pa3pslioB, KpaTHOE

YETBIPEM, U OMPCACTILICMOC PA3PAAHOCTBIO npeo6pa3yeM0r0 JCCATUYHOI'O YHCJIa.
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[TIpu ob6pa3oBanuu koMOMHamMii koga 2 - 4 - 2 -1 chneayeT Y4YUTHIBaTh €ro
CBOMCTBO caMOJ0MNOJIHsAEMOCTH. OHO COCTOMT B TOM, UTO IEPBBIC JCCATUUYHBIC
udpsr (0,1,2,3,4) COOTBETCTBYIOT, OOBIYHOMY JIBOMYHOMY KoAay, 5 - 3to 1011.
Jlnst G6onpineit 1Udpsl  TBOMYHO-IECATUYHBIN KOJ HAXOAUTCS KaK HWHBEPCHUS
JIBOUYHBIX KOJOB JCCATUYHOTO YUCIA, JOMOIHSAIONIETO UCXOAHOE 110 9.

Hanpumep. HeoOxoaumo onpenenuts koaoByro komOunarmio JJJAK 2 -4 -2 - 1,
COOTBETCTBYIOIYIO udpe 6. JonmonmHeHueM k 6 10 9 saBugercs 3, a B JBOUYHOM
kozne 0011. BeinmosHseM NpoCTy0 MHBEPCHUIO pa3psaoB U noixydaem 1100.

4. JIBOoU4HO-IeCATHYHEIN Kox 8 -4 -2 - 1

[TpuHIIMTIHATBEHO TOT KO HE OTJIMYaeTCs OT koaa 2 - 4 - 2 - 1. Otaudmre COCTOUT
JUIIb B TOM, YTO BECa pPa3psloB, CTOSIIMX B KaXKIOW TETpaae HUMEKOT JIpyrue
3HaueHUA. DTO O3HAYAET, M0 CYIIECTBY, UTO Ka)kaas TeTpaja B koje 8 -4 -2 -1
dbopmupyeTcsi 0 TpaBUIy JBOMYHOTO YETHIPEXPA3PSIHOIO KOJa Ha BCE cove-
tanus. Hanpumep, necatuaHomy uucity 38 COOTBETCTBYET KOMOMHAIUS JBOUYHO-
necaruaaoro xoxa 0011 1000.

5. Kox JI>xoHCcOHA.

OTOT KOJA TaKXe€ OTHOCUTCA K KIIACCY JABOMYHO-IECSATUYHBIX. 3/I€Ch KaXIOMY
paspsily IECATUYHOTO YHUCIa COOTBETCTBYET KOMOWHAIMS W3 TSTH JIBOUYHBIX
pa3psioB, B KOTOPOM YKCIIO €WHUI], HAUMHAS C MJIAJIIIEro pa3psaa, JIs YUCelsl OT
0 10 5 BO3pacTaeT Ha €AUHUILY C YBEIMYEHUEM HU(PHI ACCATUYHOTO YKCIA, a JJIs
quces, OOJBIIUX 5, - YMEHbINAeTCs Ha eAuHuIly. Tak, mudpe 3 COOTBETCTBYET
koMOuHarus 00111, a mudpe 7-11100.

6. CeMHCErMEHTHBIN NECATUYHBIA KOJI.

DTOT KOA CHYXUT A "BbICBeUMBaHUA" JecATUYHOM LUPpPbI Ha UUPPOBOM
WHJIUKATOPE, COCTOSIIIEM W3 CEMU OTACIBHBIX DJEMEHTOB (CETMEHTOB). OTH

CerMeHTHI MpoHymepoBansl (Puc. 3).

1
2 3
4
5 6
-

Puc. 3. CemucerMeHTHbBIN UHIUKATOP
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[Ipu momauve HampspKeHUsT HA KakOW-1uOO 31eMeHT, oH "BeicBeunBaeTcs”. Takum
oOpa3oM, nJisi BOCHPOM3BEACHHUS JIECATUYHOM LHUPpPbl HEOOXOJUMO TOJATh
HalpssKeHUE Ha COOTBETCTBYIOIIME CETMEHTHI, W3 KOTOPBIX U TOSBISETCSA
CTIJIM30BaHHOE H300pakeHne mudpsl. Hampumep, mis mudpsl 2 HEOOXOIUMO
M0JIaTh HAIPsDKEHUE Ha cerMeHTsl 1,3,4,5,7.
7. Kon ¢ mocrossHabiM Becom Cp,™
OTOT KO ABJISIETCS MPUMEPOM Koja ¢ 0OHapykeHueM ommnbok. Kaxnaoe kogoBoe
CJIOBO JUIMHHOM n (colepxalee # JBOWYHBIX Pa3pslioB) COACPKUT M E€AUHUIL,
OCTaJIbHBIC - HYJIH.
OOmiee 4YKCIO pa3pelIeHHBIX KOJOBBIX KOMOWHAIMA B JBOMYHOM KOJE C
MTOCTOSTHHBIM BECOM PaBHO
N=CM = _om

m!(n—m)!
HeTpyaHO BUIETH, 4TO BOOOLIE BO3MOXKHO 00pa3oBath 2" pasinuuHble N-pa3psiIHbie
JIBOUYHBIE KO/I0BbIe KOMOUHaIu. M3 Hux Toibko N OynyT conepxaTh m €IUHMII,
ocranbuble (2" - N) UMEIOT uMCIIO €QWHMI, OTIMYHOE OT M1, CUHMTAKTCS
3anpenieHHbIMU, U HE UCMONB3yIoTCcs. [IpoekTupyemasi KOMOMHAIIMOHHASI CXeMa
J0JDKHA (PUKCHPOBATh OTKJIOHEHHWE YHWCIIA €UHUI] BO BXOJHOW KOJOBOM KOMOU-
HallUM OT M.
8. N-pa3psAHbI KOJ C MPOBEPKOW HA YETHOCTb.
B Takom kome u3 2" BO3MOXKHBIX KOJOBHIX KOMOMHAIMI pa3spelIeHHBIMU
CUMTAIOTCS TOJIKO T€, KOTOPBIE COJIEpKaT UETHOE YHUCIIO €AMHUIL. TakuM o0pa3om,
YHUCJIO pa3pelIeHHbIX KOMOMHAIUN paBHO 2"%, To ectp B aBa pa3a MeHble. B
KYPCOBOM IIPOEKTE MpejyiaraeTcsi pa3padoraTh CXeMy 3allUThl MHOTO Pa3psiIHOTO
KOJla OOHAPYKUBAIOIIYI0 M 3alPEIIalolly0 KOJbI, COAEpKalllie HEUETHOE YHUCIIO
CUHMULI.
9. N-pa3psmHbIi KO ¢ TPOBEPKOM HA HEYETHOCT.
OTOT KOJ NPUHLMIUAIBLHO HE OTJIMYAETCS OT KOJAa C MPOBEPKON HA YETHOCTD.
3anpenieHHbIMU  3]1€Ch CUMUTAIOTCS KOMOWHAIIMU, COJEpJKalllue€ YETHOE YHCIIO
CUHMULI.
10. PacnipenenuTtenbHbIi 8-pa3psiAHbIA KO,
DOTOT KOJA SBISIETCS Pa3sHOBUJIHOCTHIO KOJIa C IIOCTOSIHHBIM BECOM pPaBHBIM

elIuHuLE, T.e. mpu m =1. B mo0oii pa3penieHHONH KOJOBOH KOMOUHAIIMK ITTUHON 7
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(B maHHOM ciy4dae n =8) COAEPKHUTCS TOJIbKO OJIHa enuHuIa. Yucimo Takux
KOIOBBIX KoMmOuHanmii pasHo N= (" = n. PaspelieHnble KOI0OBbIE KOMOUHALMH
OTIMYAIOTCA JPYT OT Apyra MECTOM PACIOJIOKEHUS €AMHUIIBI.
[TocnenoBarenbHOCTH padOTHI HaJ 3aJaHUEM
A. Cocmagnenue madauybl COCMOAHUI U AHATUMUYECKAA 3ANUCL (DYHKUUIL
anzeopuvl 102UKU.

Brinuiem cneBa B Ta0auIe Bce BO3MOXKHbIE KOMOMHAIIMKA BXOAHOTO KOJIa, a
CIIpaBa - COOTBETCTBYIOIIUE UM KOMOMHAIIMU BBIXOJHOTO KOJIA.
BBeneM 0003HaueHUs IS Pa3psioB BXOJHOH KOMOWHAIwH a,b,C,... U BBIXOJTHOU
z1, 22, z3..... OTtMmeTuM, 4TO B cilydae, KOrJa pedb UAET O pa3pabOTKE CXEMbI
3aIlIUTHI KOJIA, BHIXOIHAS KOMOWHAIIUA COCTOUT I'0 U3 OJTHOTO pa3psijia.
Torpa tabnuia coctossHuii OyJeT UMETh BHJ, THUIHYHBIA (PparMEHT KOTOpOMl B
ciiydae rmpeoOpa3oBaHus BXOIHOTO TpexpaspsanHoro koaa 010 B ceMUCerMeHTHBIN
npeicTaBieH B Tabmuie 1 (HmwkHss crpoka). Kak OTMEUeHO BbIllIe YTOOBI

BBICBETUTH IIU(Ppy 2 HE0OXOAMMO 3aKeub cerMeHThI 1,3,4,5,7.

Tabmuma 1

a b C [udpa | Z7 Z6 Z5 Z4 Z3 Z2 | Z1
0
1

0 1 0 2 1 0 1 1 1 0 1

[To Tabnuie cocTOsSHUNA JIorHMYecKas (QYyHKIMS IS KaKIOro paspsijia BbIXOJIHOU
KOMOMHAIIMM MOXET OBbITh 3amrcaHa B aHAJIUTHYECKOM BHJAE B OJHOU U3
COBEPIIIEHHBIX HOPMaJbHBIX (opM, Hampumep, B CIHHD - coBepuieHHOU
JTU3BIOHKTHBHOM HOpMaJIbHOU (popMme.

b. Munumu3zauus.

Crnenyroomed 3agayeld CHUHTE3a JIOTMYECKUX CXEM  SIBIISIETCA  YIPOIICHUE
BBIPAKEHUU U HAXOXXJICHUS MUHUMAIbHBIX TU3BIOHKTUBHBIX HOPMalbHBIX (PopM
(MIH®). MeTtoapl MUHUMU3AIUM PACCMOTPEHBI B PEKOMEHIALMAX K MEPBOM
4acTH paboThl. 37€Ch PACCMOTPUM JOTIOTHUTEIHHO METOMUKY monydeHus MJIHD
10 UMIUTMKAHTHON Matpuiie. BrIOOp METOIMKH MUHHMH3ALHMH TPEIOCTABISICTCS
WCTIOJIHUTEITIO.

DTOT METO/JI IPEIOIAraeT BbIOJIHEHUE CICAYIOIINX ONEePAIUNA:

1. nornyeckyro Qpynkuuio npeacrasisaot B CJHO;
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2. B nonyuyeHHoii CIIH® mnpoBomaT Bce omepanuy HEMOJIHOTO CKJICUBAHUA H
norjomeHuda. B pe3ynbTare 1oaydaeTcss  COKpalleHHash JAU3bIOHKTUBHAS
HOpMasbHasg (opma, T.e. JNUIBIOHKIMS CaMbIX KOPOTKHX M3 BCEX BO3MOXKHBIX
AJIEMEHTAPHBIX TPOU3BEACHUN (IMPOCTHIX HMIUIMKAHT), BXOISAIIMX B JTaHHYIO
JIOTUYECKYIO (DYHKIIHIO;

3. HaxoaT M/IH® 1o uMIimkaHTHOM MaTpuIie.

[Tocneansis mpeacTaBisieT cobol TabNMIy, HA BEPTHUKAJIbHBIC U TOPU3OHTAJIbHBIC
BXOJIbl KOTOPOM 3alMCBhIBAIOTCS COOTBETCTBEHHO uieHbl CJIH® wu mnpocTsie
UMITTUKAHTHI 33JJaHHOM JTorrmueckor (GpyHKuu. KiIeTkn WMITTTMKaHTHONW MaTpPHIIBL,
oOpa3oBaHHbBIE TMEPECEUCHHUEM CTPOK C HMIUIMKAaHTaM M CTOJIOLIOB C
noryiomaeMbiMu  UMH - ujieHamu C/IH®, kakum-mbo obOpa3zom momedarorcs,
HaIpUMEpP, KPECTUKAMHU.

MJIH® naxoguTcs Kak IU3BbIOHKIMS MAHUMAJILHOTO YHCJIAa UMHJIIHKAHT, KOTOPBIE
COBMECTHO HAKPBIBAIOT KPECTUKAMU BCE CTOJIOIBI MMILJTMKAKTHOU MAaTPHUIIBI.

B kauectBe mpumepa paccmoTpum mnogydeHue MJIH® c nomoibio TaOIUIIbI

UMIUTUKAHT JUIs1 JIorndeckon pyHkiuu Z, 3anucanHoit B8 C/IHO:

z = abc +abc + abc + abc + abc

HpOI/IBBOI[H BCC OIlICpalliki HCIIOJHOI'0 CKICHBAHHA, IIOJYUYUM CJICAYIOIIHC

mvromkanrs: 80, aC, bC, ab

CocraBisieM UMIUIMKAHTHYO MaTpuity (Tadm. 2).

Tabnuia 2
VIMmivkaHTHAsE MATpHIA IS QYHKIHH Z
abc | abc | abc | abc | abc
ab t__T-l-
ac + +
bc L A 4
B T

W3 tabnuipl 2 BUAHO, YTO MOKHO IOJIYYHTh JIBE PABHOLIEHHBIE MO KOJIUYECTBY

Bxosumx B ¢Gopmyny OykB MJIH® ¢ynkumu z; ogHa M3 HUX HAXOAMUTCSA Kak
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JU3BIOHKIOWA UMHIIMKAHT, OTMCUYCHHBIX CILIOLIHOM HHHHeﬁ, M 3aITMIICTCA B BUJC:

z=ab+ac+ab,a BTOpAsi U3 UMIUIUKAHT, OTMEYEHHBIX IITPUXOBOU JIMHUEH:
z=ab+bc+ab

B 3akmroueHne OTMETHM, 94TO BCE PaCCMOTPEHHBIC BBIIIE CIIOCOOBI MUHUMM3AITUN
HE WCKIIIOYAIOT Ha 3aKIIOYMTEIILHOM dTare JalbHEHIIee YIpOIeHHe JTOTHIEeCKON
(GYHKIIMH ITyTeM BBIHECEHUS OOIIMX MHOXHUTENEH 3a CKOOKHU (€CIIM 3TO BO3MOKHO
U 11e71ec000pa3Ho).

B. Cocmagnenue pynkyuonanvnoii cxemol.

[To mosydeHHBIM IJI1 KaXIOTO pas3psa BBHIXOJHOH (DYHKIIMHM MUHHMAIbHBIM
dbopmaMm cocrtapisieTcst GyHKIIMOHATbHAS cXeMa pa3padbaThiBA€MOro YCTPONCTBA.
Cnegyer OTMETUTh, 4YTO KaXAbIA JJIEMEHT CXEMbl OTpakaeT JIUIIb
(GYHKIHOHATIBHYIO CBSI3b MEKy BXOJHBIMU U BBIXOJHBIMU NIEPEMEHHBIMH. JTO, B
YaCTHOCTH, O3HAYAET, YTO KOJUYECTBO BXOJHBIX TMEPEMEHHBIX Y OJHOTO OJIOKa
MOXET OBITb CKOJIb-yTOJIHO OOJBIIMM W KaXIbIH BBIXOJ OJIOKA MOXKET
Harpy>kaThCsl IPOU3BOJILHBIM KOJUYSCTBOM HATPY30K.

CocraBneHHass TakuM o00pa3oM (QYHKIIMOHAJIbHAS CXeMa pa3pabaThIBAEMOTO
YCTPOMCTBA MPUBOIUTCS HA OTIEIbHOM JMcTe (popmata A4 B MOSICHUTEIBHOU
3amucke.  TpeOyeTcss coOmofaTh CTaHAAPT Ha M300paKEHUE JIOTMUECKHX
sanemMeHToB B cootBeTcTBHM ¢ 'OCT 2743-72 ECK/I.

[Ipumep pyHKIMOHAIBHON CXEMbI IPUBEJIEH HA PUCYHKE 2.
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Tpemwvsa ywacms npoekma
CrtpykTypa pa3zpabaThiBaeMOro aBTOMaTa n300pakeHa Ha PUCYHKE 4.

DD1
]
n
. 1 ; LY NATE
/ —| g Yicy 2
R
I
3 R TT Q2 o Y12 3
C =
4 PR
K2 2 T ®© |Ygo 4
'R | © ] w=
1 ()
I
DD2 < X
5 o
‘]3 TT Q3 l; - Y'IQ 5
C
6 — o ®
Lg Q33— Yka 6
R ¥ T
4| TT |y Yu 17
C
o _
1 | K4 Q4 Yo 8
_R]| R r

Puc. 4. Ctpykrypa pa3pabaTbiBa€MOro aBromara

[lycth 3amaHuemM mnpeaycMoTpeHa pas3paboTka aBTomara, umeronero Kp=11 u
npomyck coctossHuid Ni=4, N,=8 u N3=10. CocraBum TabGnuIly HCTUHHOCTU
OIMCHIBAIOIIYIO 3aKOH (YHKIIMOHMPOBaHUs aBToMaTa (Tad:. 3).

Tabmauma 3

Brixoae! Tpurrepon

Ne |Qs 1Q2 [Q1 | Qo

0 |0 0 0 0 HauanbHoe cocTosinne

1 |0 0 0 1

2 |0 0 1 0

3 |0 0 1

4 |- |- |- |- [Tponyck

5 10 1 0 1

6 |0 1 1 0

7 |0 1 1 1

8 |- |- |- |—= |Ilponyck

9 |1 0 0 1

10 |- — — —

11 |1 0 1 1 Koneunoe cocTosiHue
Bo3sBpailieHne B HYJIEBYIO CTPOKY

3akoH ¢yHKuMOHUpoBaHUsl JK-Tpurrepa WIIIOCTPUPYETCS COKpAIEHHOM
Tabauiel nepexonoB (tadiu. 4). B Tabnuiie mokazaHbl BCE BO3MOXKHBIC MEPEXOIbI
TpUITE€pa M3 OJHOIO COCTOSIHUSL B Jpyroe, B Hell cuMBOIOM X 0003HA4YE€HO
0e3pa3InuHOe COCTOSTHUE.
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ITon npeiicTBHEM BXOJHBIX HUMITYJIbCOB CYETYUK MEPEXOAUT M3 OIJHOTO
coctosinug B Apyroe. KomOuHanus cOCTOSHUN BBIXOJIOB TPUITEPOB OIMpPEIEISIET
JIBOMYHOE YHMCJIO Ha BBIXOJE CUETUMKA. 3HAUCHHUE ITOT0 YMCIa YBEJIIMYUBAETCS Ha
CAVHUILY WM  YCTAaHABJIMBACTCS  PaBHBIM  HYJIIO  TMOCIE  JOCTHXKECHHMS
MakcumanbHoro 3HadeHus: N-1. Takue nepexopl U3 OJJHOTO COCTOSIHUS B IPYroe
3aHOCSATCS B TAOJIHMITY MEPEXO0JI0B KAXKIOT0 TPUITEepa cueTunka (tad. 4).

Tabnuna 4
J | K| Qn|Qnu
0|X| 0| 0 |Xpanenue, Ycr 0
1 (X, 0] 1 |Verld
X1 1] 0 |VYer 0, MaBepcus
X|0| 1] 1 |Xpanenue, Yer 1

JUist ocyliecTBlieHHs TakuX nepexoAoB Ha Bxoaax J um K kaxzporo w3
TPUITEPOB  JOJKHA OBITh YCTAaHOBIEHAa COOTBETCTBYIOIIAs KOMOWHAIWSA
yhOpaBisitonux curHaioB J, um K, HeoOXomumblx i (YHKIHMOHUPOBAHUS
CUETYHKA TI0 33JaHHOMY aJITOPUTMY.

PaccmoTpum, mOCIIENOBATENBHOCTh  JAEWCTBHA IO  IPOEKTHUPOBAHUIO
cuetunka ¢ Knox = 9 u mponyckom 3Hauennii K; = 1, K, = 3, K3 = 5. Ilpexne
BCEr0, COCTAaBUM TaOJIMIy UCTUHHOCTH (CM. Ta0I. 3).

Ha ocHoBaHuu TaOauIbl WMCTUHHOCTH 3aIOJIHUM TaOJMIy HepexoJoB
tpurrepoB Tl — T4 wu ynpasnsronmx curHanoB J;, K; Ha w#uxX BXojmax,
obecrieunBaOIIMX 3TH Tepexojbl. Meroauka 3amojHeHus Taomuibel mo J u K
BXOJiaM cienyromas. PaccmarpuBaeTcst N-as cTpoka 11 BeIXo0B Tpurrepos Q1 —
Q4 u B npenpiaymyo cTpoky N-1 mas BxogoB J u K BOMChIBalOTCS Te 3HAYCHUS,
KOTOpBIE 00ECIICUNBAIOT MEPEXO TPUTTEPOB U3 UCXOAHOTO COCTOSIHUS (CTpoKa N-
1) B HOBOE coctosinue (ctpoky N). Hampumep, mpu mepexome or N=0 x N=2
tpurrep Q2 mepexoaut u3 coctostaus 102.0 B cocTosinue s102.1. B cooTBeTcTBUY C
Tabauen 4 Mel 3anuceiBaeM J, = 1 n Ky, = X,

B pesynaprare ommcaHus ~BCeX ~NEPEXOJOB  IMONy4aeM  TaOmuIry
(GYHKITMOHUPOBAHUS CHHTE3UPYEMOTO CUCTUHKA.

Tabmura 5

N | Q4 | Q3 | Q2 | Q1 | J4

e
SN

&
A
s
&
A
2

O oONO|IR~N O
Rk ololololo
OO P IFLPIOIO
OO, IFRIO|IFk O
llell Dllellellelleo)
X | X |—|olojojo
PO X 4P| 4| 4
OO XX X |~ |O
XX P |o|o|X | X
OO X X[~ |X|P
XX P o X [X
X=X |o|ojo
= [ 4 |
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MuHuMH3a1uIo Jorudeckux (QyHKUMN mpoBeaeM ¢ moMolnbio kapt Kapho.
Kapra Kapuo nns nepemenHoii J4 nzo0paxxeHa Ha pucyHKe 5.

Q2Q1

Q2=1

0 |X|X|0

Q4Q3 | 0[|X|1]0
Q=L P X [ x XX
SAl X | X | X | X

Ja
Puc. 5. Kapra Kapno s J4

N3 kapThl mNoJydyaeM MHUHHMHU3UPOBAHHOE JIOTHYECKOE BBIPAKEHHUE IS
bynkuuu J4:  J4=QI

Kapter Kapro ans octanbnbix 7 nepemenasix J3 K4 ... J1 K1 npuBeneHsl
Ha pUCYHKe 0.

o X[ X] 1 1] X| X[ X o X[ X| 0

X| X| X| X 11 X| X[ X of X| X| 1

X[ X] X| X X[ X| X| X X[ X| X| X

O[O0 X| X of0] X[ X 1| X| X[ X

J3 J2 J1
X[ X] X| X X[ X| X| X X[ X] X[ 1 X[ X] X| X
X| X| X| X Of X] 1|0 X| X[ 1]0 X| X[ 1] X
X[ X] X| X X[ X| X| X X[ X| X| X X[ X] X| X
of1] X| X X[ X| X| X X| X[ X| X X[ 1] X| X
K4 K3 K2 K1

Puc. 6. Kapter Kapuo ms nepemennsix J3-J1 n K4-K1

ITo xapTam KapHo noiay4yuM MUHUMH3UPOBAHHBIEC BBIPAXKEHUS (PYHKIUMI:

J1=0Q2-Q3+Q4 Kl=1
J2=Q4 K2=Q3+Ql
J3=Q2 K3=0Ql

J4=Ql K4=Ql
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[Tomyuennsie cooTHomeHus Tpedyetcs 3anucath B 6azuce U-HE. Jns storo
npeobpasyem Belpaxkenue J1 no mpaswmity 1e Moprasa:

J1=Q2-Q3+Q4=Q2-Q3-Q4,
K2 =Q1+Q3=Q3-Ql.

Peamuzyem 1mudpoBoii aBromat Ha Mukpocxemax cepuu K555. B atoit cepun
umeercs MC  caBoennoro  JK-tpurrepa  KS555TB6.  Jlng  mocTtpoenus
KOMOMHAITMOHHOM CXeMbl MOXHO HCIIOJIb30BaTh JBYyXBXoaoBeie MC 2U-HE
(K555JIA3). Jlns moctpoenus cxeMbl (puc. 1) TpeOyeTcst 1Ba Kopiryca MUKPOCXEM
tpurrepoB u oauH koprmyc MC K555JIA3, conepkammii 4 snemenra 21-HE (4x2U-
HE).

Cxema CIpOEKTHUPOBAHHOTO CUETYMKA NpEACTaBiIeHa Ha pucyHke 7. Cxema
BBIUEPUMBACTCS BPYUYHYIO WJIM C HCMOJB30BAHUEM TEXHUYECKUX CPEACTB Ha
OTIIEeIbHOM JiucTe (popmaTa A4 M MPUBOIUTCS B MOSCHUTEIBHON 3amucke. Cxema
COMPOBOXKIAETCs crenudukanueil (mepeuHeM IEMEHTOB).
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Puc. 7. IlpuHiiunuaneHas cxema CYETUNKA
Crneundukanus 3J€eMEHTOB CXEMbI Tabnuua 6
Ne | Oboznauenne | Hanmenoranue Korr- [pumeuanwne (TY)
BO
MukpocxeMsl
DD1 K555J1A3 1
Pesucropsl
R1 Pesucrop C2—33H - 0,125 — 1,2xOm - ABIIIK.434110.046
+5% TY
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COJIEP)KAHUE NMOSACHUTEJIbHOM 3ATIMCKA

Tutyneueiil muct (npumep odopmienus B [IPMJIOXKEHHNUA 1)
Pedepar (npumep opopmiuenus B [IPUJIOXKEHNUA 2)
JlaHHBIE 3aaHSI

BBEJIEHUE

YACTb 1

pacyeTHas 4acTh, COJIEpXkKaIlasi JOTMUECKUE YPaBHEHUS ISl KaXKJI0TO
Bbixoja B Bujie CIH® u CKH®; Mmunumuzanus Beipaxenuit C/IHD
u CKH® wmeTonoM  HENOCPEACTBEHHBIX  MPeoOpa3oBaHUM;
npuBeeHre BbIpaxeHn QyHkimii k 6asucy U-HE; munumuzanus c
noMoliibio kapT KapHo; cpaBHEHUE pe3yIbTaTOB.

(GyHKIIMOHATIBHBIE CXEMBbI pean3alui PyHKIINH;

armapaTHbIe CpeJICTBa, HEOOXOAUMBIC ISl peanu3anuu QyHKINHA, KaK
C MCHOJB30BAaHHMEM €IWHOro Oa3uca, Tak M 0€3 MCIIOJb30BaHUS
eInHoro 0asuca;

BBIOOp ONTHMAJIBHOTO BapuaHTa U MPUHIUIIHMAIIBHAS CXEMa CO
crienuduKaIuen;

BBIBOJIBI.

YACTDB 2

Ha3HAUYCHHUE KOMOMHAIIMOHHOM CXEMBI

pacdyeTHas 4YacTh, COACpIKalias OMHCAHWE CTPYKTYPbl BXOJIHBIX H
BBIXOJ/IHBIX CUTHAJIOB; KPaTKHE CBEACHUS 00 MCITOIb3YEeMBIX KOJaX, UX
OCOOCHHOCTSX, 00JacCTAX TPUMECHCHUS, TaONUIIA COCTOSHUM;
aQHAJTUTUYECKUE BBIPAKCHUS JIOTHUCCKUX (DYHKIUN; MUHUMU3AIUSI U
000CHOBaHNE METO/1A.

pa3zpaboTka GyHKIIMOHATBLHOM CXEMBI.

BBIBOJIEL.

YACTB3

Ha3HAYECHUE CXEMBI;

pacueTHasi 4acThb, cojepkamias TaOmuIbel  (YHKIIMOHUPOBAHUS
YHUBEPCAIIBHOTO TpUITEPA W CYEeT4YMKa, KapTel KapHo; cuHTE3
MPUHLIHNHAIBHON CXEMBI; CHUCOK UCTIOJb3yEMOM JINTEPATYpPHI;
NpUHIMIHATbHAS cXeMa U crienuPuKanus (mepeyeHb JJIEMEHTOB);
BBIBO/IbI

3AKJIFOYEHUE 5
CIIMCOK UCITOJIb3OBAHHOU JIMTEPATYPEI
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ITPUJIOKEHME 1 - TutynbHbI JIUCT

MHWHOBPHAYKU POCCUN
denepanbHOE rocyIapCTBEHHOE OI0KETHOE 00Pa30BaTEeIbHOE YUPEKICHUE BBICIIIETO
npodeccuoHanbHOro oopazoBanus «CaHKT-IleTepOyprckuii rocy1apcTBEHHBI MOPCKOM
texHuueckuil yauepcuter» (CIIGIMTY)

Kadenpa CynoBoii ABromatuku u M3mepenuit

CUCTEMBI IOTTHYECKOI'O YIIPABJIEHUA

[TOACHUTEJIBHA A 3AIINCKA
K KYPCOBOMY IIPOEKTY
110 JucuuIuInHe «CUHTE3 JIOTHYECKUX CHCTEM)

3ananue Bapuant Ne

BeimonHun cryaeHt rp. N.0. ®damunus

MOJITHCE, TaTa

IIposepun H. B. CemunerHoB

MOJITHCE, TaTa

Canxkr-IlerepOypr 201
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MNMPUJIOKEHE 2 — Pedepar (mpumep)

PE®EPAT
[losicHuTenpHas 3amucka K KypcoOBOMY IIPOEKTY IO aucuuiuiiHe "CHHTE3 JIOTMYECKUX

cucrteM":  CTpaHMI], _ PUCYHKOB,  TaOJHI], _ HMCTOYHHUKOB.

OObekTOM pa3pabOTKH  SIBISIOTCS JIOTMYECKHE CHCTEMbl YIPaBICHHS OOBEKTaMHU
AaBTOMATH3aIlMH B COOTBETCTBHUH C 33J]aHUEM Ha IPOCKTHPOBAHUE.

[lenp paboOTHI — OCBOMTH METOJBI aHAJIM3a M CHUHTE3a JIOTHYECKUX CHUCTEM YIIPABJICHUS,
MPAKTUYECKH IPUMEHHUTD UX U TIPOJAEMOHCTPUPOBATHh YMEHHE pa3padaTeiBaTh ()yHKIIMOHATIHHBIC
Y MIPUHIIAITHAIEHBIC CXEMBI CHCTEM.

B nosicHUTENbHOW 3aITUCKE OTPaXKECHBI ATAIbl M CYIIECTBO PAaOOTHI MO MPOSKTUPOBAHUIO
KOMOWHAIIMOHHBIX W IOCJICIOBATEILHOCTHBIX  JIOTHYECKUX  OJIOKOB W YCTPOKCTB.
[TponeMOHCTPHPOBAHO YMEHHE COCTAaBJISATH JIOTHUSCKHE BBIPAKEHUS, MUHUMHU3UPOBATH WX,
NPUBOJIUTH K 3a/IaHHOMY 0a3ucCy M pa3padaThIBaTh MPUHIUITHAIBHBIC CXEMBI.

HpOGKT BBIIIOJIHCH B COOTBCTCTBUHU C 3aJaHHECM U B IIOJTHOM o0BeEME.



