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1 HOCTAHOBKA 3AJJAYAN

Pazpaborats cu€Tunk ¢ mapamienbHbIM IepeHoCcOM Ha D-Tpurrepax nByms
croco0aMu: ¢ ONTHUMAJIbHONW CXEMOU YMPABJICHHUS, BBITTOJIHEHHON HA JIOTHYECKUX
aJIeMEeHTax 00IIero 6as3uca; Co CXeMOM yIIpaBIICHUS, peaTu30BaHHON Ha IIpeodpa-
30Barelie KoAoB (ObICTpas peanu3alys, HO HE ONTUMAaJIbHAs CXeMa).

B xayecTBe MCXONHBIX JAHHBIX UCIIOIB3YETCA 3HaYeHHs nHaukaropa CNT

71a060paTOPHOTO KOMILIEKCa:

— HamnpaBnenue cuéra — BbIUNTAHUE;
— MakcumanpHoe 3HaueHne cuétunka — d (13 B gecATH4HOM cucTteme);

— IlIar cuéra — 4.

[IporecTupoBarh paboTy cXeM U yOeauThCs B UX IPABUJIBHOCTH.



2 NPOEKTHUPOBAHMUWE U PEAJIM3ALIUA

2.1 Tabauna nmepexoaoB CYHETUMKA

[To ucXomHBIM JaHHBIM MOCTPOUM TAJIMILY TIepexosia cuéTunka (Tabm. 1).

Tabmuua 1 — Tabnuma nepexoqoB cU€TUrKa

O3() | Ox(1) | O1(1) | Q1) | O3t +1) | Q¢+ 1) | Q1+ 1) | Oyt + 1)
0 0 0 0
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Tabnuira epexonoB SBISETCS YACTUYHO OIpeaeaeHHon: coctosaus 1110
u 1111 commacHO MCXOAHBIM JTaHHBIM BO3HUKATh HHUKOIJIA HE JIOJKHBI, TOATOMY
ouepenHoe coctosHuE Q(f + 1) 11 3TUX CaydaeB Mbl MOXEM UHTEPIIPETUPOBATH

KaK HaM YI[O6HO B [ICJI1X MUHHUMHM3AITUN YHpaBHHIOIHCfI JJOTUKMH.

2.2 lIpoexkTHpoBaHUE ONITUMAJIBHBIX CXeM YIIPABJICHUS TPUITEpaMHu (1epe3

MUHUMH3ANMIO IPpH oMoy kapt Kapno)

PaccmarpuBaem cronOuel Q;(f + 1) kak caMOCTOATENbHBIE (PYHKIIUU OT Ye-
THIPEX MEPEMEHHBIX U MPOBOJIUM WX MUHUMH3AIUIO.
HonyctuMm, HauHeM ¢ GyHKUMU Q5(f + 1). O1ieHUM CI0)KHOCTh MUHUMAJIb-

HBIX (POpPM, KOTOPBIE JIJIs1 HEE MOJTyYaTcs, 10 KOJIMYECTBY MEPEMEHHBIX, BXOIAIINX
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B HUX, U BRIOEpEM ONTUMANIBHYIO hopmy. JJ1st 7TOr0 MoCTpOUM HEOOXOIUMBIE Kap-
Tbl KapHo.

Ha puc. 1 nokaszana kapra MJIH® ¢pysxumm Q5(f + 1).
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Pucynok 1 — Kapra Kapuo g MJIHO gynkuuu Q5( + 1)

[Toka He Oynem 3anuceiBath popmyiny MJIH®, HO OLleHHM €€ CIOKHOCTb.
DTO JErKO CleNaTh, MOCKOJIBbKY U3BECTHO KOJIMYECTBO NEPEMEHHBIX, HEOOXOIU-
MBIX JIJIs1 OTIUCAHUS KaXK10r0 U3 NHTEpBaJIOB. HamoMHKUM 3TO KONMWYECTBO IJIS CITy-

Yasi JOTUYECKON (PYHKIIMH OT YEThIPEX MEPEMEHHBIX:

— MHTEpBaJ pazMepa | onuchIBaeTCs YEThIPEMS IEPEMEHHBIMU;
— MHTEpBaJ pazMepa 2 ONUCHIBAETCS TPEMS IEPEMEHHBIMU;
— HWHTEpBaJ pazMepa 4 onuchIBaeTCs AByMs IEPEMEHHBIMH;

— HMHTEpBAJI pa3Mepa 8 ONMUCHIBAETCS OJHOM NTEPEMEHHOM.

W3 pucyHrka 1 BunHO, uto B HaueM cirydae MJIH® Q;(7 + 1) Oyner onucana
npy noMou 2 + 2 = 4 nepeMEHHbIX UK UX OTPULIAHUM.

Teneps nponenaem ananoruunyio onepauuto aiai MKH® stoii xe pyHK-
uuu. Bo3pMeM 3a OCHOBY yKe ITOCTPOEHHYIO KapTy Ha puC. |, Beb Ha BCEX ITyCThIX
KJIETKaX TaM CTOSIT HyIu. Kpome Toro, AJisi OBBIIICHUS HAITISITHOCTH YIalIUM €]11-
HUYHBIC 3HaueHud. [lonbiTaemMcst THTEpIPETUPOBATH 3BE€3/10UYKH KaK HYJIEBbIE 3HA-
yeHus1 PyHKUUKU. Beiienum HHTEpBalibl, HOTYUYUTCS CIEIYIOIUNA puUc. 2.

Ha puc.2 xopomo BUAHO, YTO TOHUMAaHUE 3BE3I0UEK KaK HYJIEH HE yiIydla-
€T CYLLECTBYIOIINE UHTEPBAJIBI, HO IPUBOIUT K HEHY)KHOMY YCJIOKHEHUIO: TIOSIB-

JIAETCS TMIIHAA MHTEPBAJI pa3Mepa yeTbipe. [103ToMy B TaHHOM Citydae 3BE310UKHU
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Pucynok 2 — Kapra Kapno gt MKH® gynknun Q5(f + 1)

CJIEeyeT MHTEPIPETUPOBATh KaK €IMHUYHBIC 3HaUeHUs. FITOoro mMeeM: JiBa MHTEP-
Bajia pasmepa detsipe. 3HauutT MKH® Oynet umets 2 + 2 = 4 nepeMeHHbIX 100
UX OTPHUIIAHUM, YTO 3KBUBAJIEHTHO ciokHOCTH MJIH®. CrienoBarenbHO, HaM BCe
PaBHO, KaKyt0 MUHUMAaJIbHYIO (OPMY B3SITh.

3anumem MIAH® g O5(t + 1).
o5t + DMI[HCD = Q3()& 0, (1) + O5(1)&Q,(?) (1)

Jlasiee o npruBEIEHHON METOIMKE PACcCyk ACHUM paccMOTpuM (QyHKIUIO O, (1+

1). Cnauana noctpoum kapty Kapuo aiist MJIH® (puc. 3).
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Pucynox 3 — Kapra Kapno ans MJIHO gynkuuu Q,(t + 1)

Ouenum cnoxHocte MJIH®D: 2 % 2 = 4 nepeMeHHBIX WIA UX OTPULIAHUM.
Tenepb NOCTPOUM MHTEPBAJIBI U3 HYJIEBBIX 3HAUECHUI U MOIBITAEMCS UHTEP-
IPETUPOBATH 3BE30UYKU KaK HyNH, 4T00bI nocTpouth MKH® (puc. 4).

Ouennm cnoxkHocts MKH®: 2 + 1 = 3 nepeMeHHBIX WU UX OTPULAHU.
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Pucynok 4 — Kapra Kapno nngs MKH® ¢ynkunn Q,(f + 1)

Takum o6pazom nomyuaercs, uto MKH® s O, (7 + 1) cTpouTs BEITOJHEE,
yem MJIHO.
anumeM popmyay st MKH® O, (f + 1).

Ot + Do = (Q3(1) + Q1(1)& 0, (1) (2)

IIepexonum k paccMmorpenuto Q(1+1). Iloctpoum kapry KapHo miis 3anucu

MJIH® »toii pynkuuu (puc. 5).
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Pucynok 5 — Kapra Kapuo aings MAH® dynkumum Q(t + 1)

Ouenum cioxHocth M/IH®: 342 %2 = 7 nepeMeHHbIX WY UX OTPHUI[AHUMN.

ITocTpoum kapty Kapno mist MKH® ¢ynkium Q(t + 1) (puc. 6).

Ouenum cinoxHocTh MKH®: 3422 = 7 nepeMeHHBIX WX UX OTPUL[AHUN.

Takum o6pa3zom nomyuaercs, uro ciaoxHocte MKH® u MJIH® Q, (¢ + 1)
OJIMHAKOBA, MO3TOMY HET PA3HUIIBI B BLIOOPE OJTHOM UX HUX.

3anumeM ¢popmynry MJIH® Q, (¢ + 1).
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Pucynok 5 — Kapra Kapno nns MKH® ¢ynkunn Q(f + 1)

O, + Do = Qo(0&Q (1) + O3(N& Q0 (1) + O3()&Q,(1)&Q0 (1) (3)
N3 tabmuup! 1 BUgHO, uTo Q)(f + 1) = Q7).

2.3 Peanm3auus c4eTHYHKA C ONTUMAJBHOM CXeMOM YIIPABJICHUS

[Ipu momouy Noay4eHHBIX (OPMYIT BBIIIOJIHUM pPEaIM3alUI0 CXEM YIIpaB-

JI€HUs JUIsl TPUTTEPOB cueTuHKa (puc. 7)

Crynenr JIn4uHbIi KOX:

g
YeTpoiicTso | {4
2| npoBepku | |

nafopar f

Pucynok 6 — CxeMa cyeTurka ¢ OJKJIFOUEHUEM K YCTPOUCTBY IPOBEPKHU

Kak BUJIHO U3 puCyHKa, TECTUPOBAHUE [TOKA3aJ10 MPABUIBHOCTH pabOThI CXe-

MBI.



2.4 Peanm3anus c4eTYHKA HA Mpeodpa3oBareseil KOI0B

BrinonHuM OBICTPYIO peann3aiuio cueTuyrKa Ipy IOMOIIM npeoOpa3oBare-
JIsl KOJIOB B KQYECTBE CXEMbI YIIPABJICHUS TPUTTEPAMU.

3nech He TpeOyeTcss HUKakas MUHUMU3AIUs, HE00X0IUMO TIPOCTO 10 Tald-
JIUIIE TIEPEX0I0B MPAaBUIILHO COSIMHUTD BBIXOIBI e (paTopa co BXogamu mud-
paropa.

Takum 006pa3om, MOKHO cpasy MOCTPOUTH CXeMY cueTurka (puc.8).
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Pucynok 7 — Cxema cueTurka ¢ NOAKIIOYEHUEM K YCTPOUCTBY NMPOBEPKHU

OOparuTe BHUMaHUE, U1 TaHHON peann3alui CUeTYHKa yKe He TPeOyroTCs
WHBEPCHBIEC BBIXOABI TPUTTEPOB.

TecTupoBanue mokazasno, 4To cxeMa paboTaeT MpaBUIIBLHO.



3 BbIBO/IbI

B xone nanHoit maboparopHoil paboTsl ObLT pa3paboTaH CUETUHK C Tapal-
JeJIbHBIM TIEPEHOCOM Ha D-Tpurrepax mpu nomMoIiy onTUMalbHON CXeMbl yIIpaB-
JISHUSI ¥ CXEMBI yIIpaBJICHHs, peaji30BaHHON Ha ITpeoOpa3oBaresie KojaoB. [laHHbIe

CXEMbl OBLTM MPOTECTUPOBAHBI U UX paOOTOCHOCOOHOCTH ObLIA MOATBEPKICHA.
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4 CIIMCOK HHO®OPMAIINMOHHBIX NCTOYHHUKOB

1. Cmupnos C.C., Kapnos /I.A. Undopmatrka: MeToanueckue ykazaHus 1o
BBITIOTHEHUTO MpakTHyeckux padot. / C.C. Cmuphos, JI.A. Kapnos—M., MIPDA
— Poccuiicknii TexHomornueckui yausepcuret, 2020.—102c.

2. Boponos I''b. Jlekuuu no undpopmaruke. / I.b. Boponos. -M.: MIP-
DA — Poccuiickuil TexHonornueckui yausepeuret, 2021.: URL: https://online-

edu.mirea.ru/mod/webinars/view.php?1d=262229 (mara obpamenus 11.11.2021)
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