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BBEJIEHUE 8 codeporcanue

CoBpeMEHHBIE TMAPABINYECKHE M ITHEBMATUYECKHE CUCTEMBI B IOAABIISAIOIIEM
OOJBIIMHCTBE CITy4aeB YNPABIIAIOTCS 3JEKTPUUECKUMH WIH JIEKTPOHHBIMU CHUCTEMAMHU
YIPaBJICHHUS.

IIpocTble CHUCTEMBI YIPABJIEHHUS CO3JAKOTCS HAa OCHOBE 3JIEKTPOMEXAHWYECKHX
peJie U MPOCTHIX JEKTPOHHBIX MOJYJIEH — TaWMEpPOB, CYETYMKOB, PEryasaTopoB. Crox-
HBIE CHCTEMBI YIIPABJICHUS OCHOBAHBI HA UCIIOIb30BAaHNN IPOrPAMMHUPYEMBIX pelIe, IPO-
rPAMMHUPYEMBIX JIOTHYECKUX KOHTPOJIEPOB, MHKPOKOHTPOJLIEPOB, MPOMBIIIIEHHBIX
KOMITBIOTEPOB Y MO3BOJISIIOT PEaTU30BbIBATH IPOrPAMMHOE YIPABICHUE THAPOITHEBMO-
CUCTEMaMU.

[Ipu 3TOM METOABI MATEMATUYECKOTO OMMCAHUSI CUCTEM YIPABIECHUAOYEHb YACTO
oJMHaKOBbl. OTIMYaeTCsl TOJBKO UX almapaTHas peanusanus. B kKoHTposibHON pabote
paccMaTpuBaeTcsi OJUH W3 TaKuX METOJIOB, MO3BOJISIONIMM pa3pabdaThiBaTh CUCTEMBbI
YIPABJICHHS] aBTOMATHYECKUM IIUKJIOM ITHEBMATUYECKHX W THIPABIMYECKUX MPUBOJIOB
KaK Ha OCHOBE 3JIEKTPOMEXaHUYECKUX PEIle, TAK U Ha OCHOBE IPOIPAMMUPYEMBIX PEJIE U
KOHTPOJUIEPOB. METO MPUMEHUM B TOM CIIy4ae, €CJIU HCIOIb3YIOTCS OMCTAaOMIIbHbBIE

pacupeacinTCiii, U €CJIN UCIIOJTHHUTCIIbHBIC ABUTATCIIN Cpa6aTBIBaIOT IMOCJICA0BATCIBHO

JPYT 32 IPYTOM.



1. KpaTkas Teopus. 8 coodepoicanue

PaccMoTpuM nHeBMaTHuecKuil puBoA (PUCYHOK 1), BKIIIOYAIOIIMKA TpU ITHEBMa-
TUYECKUX MarHuTHBIX nuiuHapa [[1-113, ynpaBnsembix OucTabuaIbHBIMU pacIipeienTe-
asmu P1 — P3. Kpalinne monoXeHus ITOKOB KaxKI0r0 HUJIMHIPAa KOHTPOJIUPYIOTCS TEP-

KOHOBBIMH KOHEUHBIMH BhIKTIOUaTesamMu SQL1.1 — SQ3.2.
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PI/ICYHOK 1 — Cxema mHeBMaTHYECKas IMUKJIOBOI'O IIPUBOAA

HeoOxonumo pa3paboraTh cucTeMy ynpaBiieHUsl, 00eCleUnBaoOIIyI0 MpU Haxa-
T KHONIKU «IlycKk» OJHOKpaTHOE BHIIIOJIHEHUE ABTOMATUYECKOIO IIMKJIA B CIEIYIOIIEH
MOCJEN0BATENBHOCTH:

1+, 112+, 13+, I11-, 112-, 113-.

IA€ «+» - BBIIBM)KEHUE IITOKA HAJIMHJPA; «-» - BIATHBAHNE IITOKA LIWJIMHPA.

B nannom ciyuae 3agaya pemraercsi oueHb npocto. [Ipy BeIIBUKEHUN UITU BTSTH-
BaHUM IITOKA IWIMHApPA CpabaThiBa€T COOTBETCTBYIOIIMI KOHEYHBIA BBIKIIIOUATEIb.
[Toaxmtoyast BBIKIIOYATENb K 3JEKTPOMArHuTy, KOTOPBIM JOJIKEH cpadaThIiBaTh Ha Clie-
JYIOIIEM ATale HUKIIA, MOJy4aeM IEKTPUYECKYIO CXEMY, IOKa3aHHYIO Ha PUCYHKE 2 U

peanu3yIoUIyo 3aJaHHbIN aJITOPUTM PaOOTHI.
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Pucynok 2 — DnekTpudeckas cxema, peamsyromias anroputM padotsr L1+, 112 +, 113+, I[1-, [12-, 13-

B ©cxX0oaHOM COCTOSTHUYM IITOKH MIJIMHIPOB BTSHYTH U BKITFOYCHBI KOHCUHBIE BbI-
ximouarenu SQ1.1, SQ2.1, SQ3.1 (Mx KOHTAKThI 3aMKHYTHI).

1-# sran nukna. [pu Haxkarun kHonku «Ilyck» depes3 €€ 3aMKHYTBIM KOHTAKT H

gyepe3 koHTakT SQ3.1 momaéres HanpspkeHue Ha dyekTpomarauT Y 1.1. [pu aTom BKITHO-
gaeTcs JieBas no3unus pacupenenurens Pl u mrok mummaapa 11 Oyner BeIIBUTATHCSA
(atam LI1+).

2-i otan 1mkna. Korga mrok mwmaapa 11 BeigBUHETCS, cpaboTaeT KOHEUHBIN

BeIKTIOYaTens SQL.2 u yepe3 ero KOHTaKT MOJaéTcsl HANpsDKEHHWE Ha DIEKTPOMAarHUT
VY2.1. Bxirouaercs neBas mo3uLus pacrpenenurens P2 u BeiaBUraercs mToK MUIMHAPA
12 (oram L[2+).

3-if oran mukna. Korma mrok mumuaapa 12 BeIIBHHETCS, CpabOTaeT KOHSYHBIN

BhIKITIOUaTenb SQ2.2 u yepe3 ero KOHTAaKT MOAAETCs HAIpsHKEHUE Ha IJIEKTPOMAarHUT
V3.1. Bkirouaercs JieBast no3unus pacnpenaenurens P3 v BeiaBUraercs TOK HAIMHIPA
13 (atam L13+).

4-i1 sran mukaa. Korpa mrok mumuaapa 13 BeIaBUHETCS, cpaboTaeT KOHCUYHBIM

BbIKITIIOUaTenb SQ3.2 U yepe3 ero KOHTAKT MOAAETCS HAIpsHKEHUE Ha 3JIEKTPOMArHUT

V1.2. Britowaetcs npapasi mo3uius pacnpegenurens P1 v BTaruBaeTcs MITOK HUIUHAPA

11 (aram 111-).



5-# sran nukiaa. Korga mrok mumnapa [{1 BTsHeTcs, cpaboTaeT KOHEYHBIN BbI-

kimouarens SQ1.1 u yepes3 ero KOHTaKT MoAaETCs HAMPSHKEHNUE Ha AIEKTPOMArHuT Y2.2.
BxrowyaeTcst mpaBasi mo3uiius pacnpenenutens P2 u BTsaruBaeTcs mTok mumHapa 12
(oram 112-).

6-i sran nukiaa. Korma mrok munmmuapa 12 BTsaHeTcs, cpaboTaeT KOHEYHBIN BBI-

kiouarenb SQ2.1 u yepes ero KOHTaKT MOoAAETCS HAMPSHKEHUE Ha AJIEKTPOMArHuT ¥3.2.
Bxmrouaercs npaBas nosunus pacupenenurens P3 u BraruBaercs mrTok nwimHapa L3
(oram 113-).

Ho Takum ipocThIM crioco00M 3a/1a4a MOKET OBITh PEIICHA JIUIITh B OTPAHUICHHOM
KOJIMYECTBE CIy4YaeB M3-3a HAIMUYMS OJOKUPYIOIIUX CUTHANOB. biiokupyronmm Ha3biBa-
€TCSl CUTHAJI, KOTOPBId, BbI3BAB MEPEKIIFOUCHUE PACIIPEACINTENS HA CBOEM ATalle, Mpe-
MATCTBYET NMEPEKIIIOYCHUIO PaCTIPEACIUTEIIS Ha JpyroM dtamne. Hanpumep, paccMoTpum
IUKIL:

01+, 112+, 13+, 112-, 113-, I11-.

JInst BBISBJIICHUSI OJIOKUPYIOIIMX CUTHAJIOB MPEICTABUM LUKJIOTpaMMy padOThI
MPUBOJIA B BUJIC IMarpaMMBbl «IIIar — nepeMmerienue». Ecim, kak B peaplIyIieM ciyJae,
COCIMHUTH KOHEYHBIC BBIKJIFOYATEIN C COOTBETCTBYIOUIMMHU AJIEKTPOMArHuTaMu, TO MO-
Jy4uM, 4TO 37eKTpomMarHut Y 1.1 coequuén nocnenoBarenbHo ¢ KHONKOM «Ilyck» u ko-
HeuHbIM BeIKIIFOUaTenemM SQL.1; anexkrpomaraut Y1.2 - ¢ SQ3.1; V2.1 — ¢ SQ1.2; V2.2 -
€ SQ3.2; ¥3.1 —¢ SQ2.2; ¥3.2 — ¢ SQ2.1. /Imarpamma «Iimar — repeMenieHuey rmoka3aHa
Ha pUCYHKeE 3.

B manHOM citydae OJIOKHPYIOIIMMU SIBIISIOTCS] CUTHAIBI 1aTdrkoB SQ3.1 u SQ1.2.
Curnan patunka SQ3.1, mpucyTcTByrOmUi Ha AyekTpomMaruute Y 1.2, He macT pacmpe-
nenutelnto P1 nepexmtounThCs Ha BBIIBIDKEHHE ITOKA putnHIpa L1 B Hauase rukiia npu
Haxatuu KHOTKU «Ilyck». Curnan matumka SQL.2, mpucyTCTBYIONIMI Ha dJEKTpOMar-
Hute Y2.1, He gact pacnpeaenuTeto P2 nepekmounThCs Ha BTATMBAHUE IITOKA ITUIMH-
npa 112 Ha 4-m stane nukna (112-).

Takum o6pazoM, aJig obecriedeHus: aBTOMaTUUECKON pabOThI IUKIJIAa HEOOXOIUMO
UCKIIIOUUTH OJIOKHpYFOIUe curHaibl. CyliecTByeT HECKOJIbKO CIOCOOOB MCKITIOYCHUS

OJIOKMPYIOIINX CUTHAJIOB, OJMH U3 KOTOPHIX PACCMOTPUM JaJiee.
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PI/ICYHOK 3 - AuarpaMma «mar — nepeMercHuc» sl THEBMOIIPUBO/Jd, PCAIU3YIOIICTO LIUKIT pa6OTLI

01+, 2+, 13+, 2-, 13-, I1-.

OIIHI/IM W3 CIIOCOOOB MCKITIOUCHHUS 6JIOKI/IPYIOHII/IX CHTHAJIOB ABJIACTCA MCTO «IIa-
MATB B KaCKaJIc», OCHOBAHHBINA Ha MCTIOJIL30BAHUH YJICMEHTOB NaMsITH. B cucTtemax sJiek-

TPOABTOMATHUKH B KAYCCTBC JJICMCHTA ITaMATHU MOJKCT HCIIOJIb30BATLCA CXCMaA camo0J10-

; +Un

Myck \\ K1.2

KHPOBKH (PUCYHOK 4).

K1.1
K1 Y

71

Cron

Pucynok 4 — Cxema caMOOJIOKUPOBKH.

[Tpu nHaxxatuu kHOMKHU «Ilyck» (C HOpMAILHO-PA30MKHYTHIM KOHTAKTOM) €€ KOH-

TaKT 3aMBIKAETCs, U Yepe3 padouyro oOMoTKy pene K1 mpoxoaut Tok 1o 1emnw:



+Un — «Ilyck» — «Cton» — K1 — o0miuii mpoBoI.

ITpu 3ToM KoHTakThI pene K1.1 u K1.2 3ambikarorcs.

Konrakt K1.1 Birou€n nmapasmiensHo kHonke «llyck», moaToMy IpH OTITyCKaHUH
KHOTIKH (KOT/1a €€ KOHTaKT Pa30MKHETCS) TOK BCE paBHO OyIET MPOXOAUTH depe3 pabdo-
gyto 00MoTKy pene mo nenu: +Un — K1.1 — «Cron» — K1 — o6muit mpoBo, T.e. camo
yIep>KUBaeT ceOsl BO BKIIFOUEHHOM COCTOSIHUM cBouM KoHTakToM K1.1. OTcrona n Ha3Ba-
HUE — CXEMa «CaMOYAEPKaHUSD WU «CaMOOJIOKHPOBKI.

OcTasibHble KOHTAKThI PeJie MOT'YT ObITh UCIIOJIB30BAHBI JIJIS1 BKIIOUEHUS HAarpy3Ku
WJIM [T0JJaY¥ CUTHAJIOB yrnipasieHus. Hanpumep, npu 3ambikannn koHTakTa K1.2 Tok npo-
X0auT 4yepes anekrpomarHuT Y mo nenu: +Un — K1.2 — Y — o6muit nposoa. [Ipu atom
pacipenenuTenb, YIPaBIsseMbli 3J1EKTPOMATHUTOM, IEPEKIIOYAETCS U3 OJJTHOM NO3ULIUN
B IPYTYIO.

[Tpu HaxaTuu kHONKU «CTOI» (C HOPMAJIBHO-3aMKHYTBIM KOHTAaKTOM) €€ KOHTAKT
pa3MbIKaeTcs, Lelb AJIs1 IPOX0XKACHUS TOKa uepe3 padbouyro ooMoTKy pene K1 pa3psiBa-
ercs, koHTakThl K1.1 u K1.2 pa3mbikarorcs. COOTBETCTBEHHO, MPEKPAIIAETCA MPOXOXK-
JICHHE TOKa Yepe3 AIEKTPOMArHuT Y.

PaboTa npuBea€HHOI cXeMbI CaMOOJIOKHMPOBKH MOXKET OBITh OITMCaHa JIOTUYECKUM

BBIPAKEHUEM:

K1y = (IIyex + Kli _1) -Cmon (1)

WJIU B O0IIIEM cilyvae:
Kli =(BKJI +Kli _1) - BBIKJI (2)

rae  Klj— cocrosinue pene K1 B TeKymnii MOMEHT BPEMEHU;
K1 - cocrosnue pene K1 B mpeasiayinii MOMEHT BPEMEHU;
BKJI — ycnoBue BKIIIOUEHHUS PEIE;
BBIKJI — ycnoBue BBIKIIOYEHUS pETIE.
B cxeme Ha pucyHKe 4 ycIIOBUEM BKIIFOUEHUS SIBISETCS HaxaTHe KHONKH «ITyck»,

yCIIOBUEM BBIKIIIOUEHUS — «CTOM», HO YCIIOBHUS MOTYT OBITh M 00JIe€ CII0KHBIMHU.
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J1st uckitoueHus OJTIOKUPYIOIIMX CUTHATIOB LIUKJI pa30MBAETCs HA YaCTH, B KAXKIOM
13 KOTOPBIX JIFOOOU MIJIMHIP COBEPIIAET TOIBKO OJHO ABMKeHue. KonmdaecTBo HE0OX0-
JVMBIX AJIEMEHTOB MaMATH — HA €IMHHILy MEHBIIE, YEM KOJIMYECTBO TaKuxX 4acteu. B
IIEPBOM YaCTH BCE JIEMEHTHI MTAMSTH BBIKJIIFOYEHBI, BO BTOPOU BKJIIOYAECTCS MEPBBIN dJIe-
MEHT, B TPETbeU — BTOpOi U T.1. B KOHIIe 1uKIa (WK B HaYalie) BCE AJIEMEHTHI MaMsITH
BBIKJTIOUatoTCs. JlaTunku, cpabaTbiBaoiiye B MepBON YacTH LIUKIIA, BKIFOYAIOTCS MOCIIe-
JIOBATEJIbHO C HOPMaIbHO-3aMKHYTHIM KOHTAKTOM MEPBOrO pefie (JIeMEHTa MaMsITH), BO
BTOPOM 4acCTU — C HOPMAJIbHO-PA30MKHYTBIM KOHTAaKTOM IIEPBOTO pEJE, B TPETHEH - C

HOPMAJIbBHO-PA30OMKHYTBIM KOHTAKTOM BTOPOI'O pCJIC U T.A.

2. Illpumep. 8 coodepaicanue

PaccmarpuBaemsriii nux 11+, 112+, 113+, [12-, 113-, I{1- MoxHO pa3obuTh Ha J1BE
YacTH:

1-sg gacte: 11+, 112+, 113+;

2-s yacth; 112-, 13-, I11-.

Torna ayiga uCKIIIOYEHUsT OJIOKUPYIOIINX CUTHAJIOB HEOOXOAUM OJUH DJIEMEHT Ia-
MATH M, CUTHAJI KOTOPOTO TTOKa3aH Ha pUCYHKE 3.

B cooTBeTcTBHM C quarpaMMoi 3J€MEHT MaMsTH JI0JKEH YCTaHABJIMBATHCS MPU
cpabarteiBannu natunka SQ3.2, a cOpacweiBathes — mipu cpadbareiBannu SQ1.1. CooTBeT-

CTBCHHO, JIOTHYCCKOC BBIPAKCHHC HJIA PCIIC 6yz[eT HUMETHb BU.
K;=(SQ32+K, ;)-SQL1 3)

Koneunsie Beikmouarenu SQ1L1.2, SQ2.2, SQ3.2 10mKHBI BKIIOYATHCS MTOCIEI0-
BaTEJIbHO C HOPMaJIbHO-3aMKHYThIM KOHTakTOM pee K1, a SQ2.1, SQ3.1, SQ1.1 — no-
CJIEIOBATEILHO C HOPMAIBHO-PA30MKHYTHIM. T.€. JIOTUYECKUE BhIPAKECHUS TS DJICK-

TPOMAarHUTOB OYJIyT UMETh BUJ:

Y1.1=(Ilyck+SQ1.1)-K (5)



Y2.1=SQ1.2-K
Y3.1=SQ2.2-K
Y¥2.2=5Q3.2-K
Y¥3.2=5Q2.1-K
Y1.2 =SQ3.1-K

(6)
(7)
(8)
©)
(10)

Hatuuku SQ3.2 u SQ1.1 BcTpeuaroTces: B BRIpaKEHUSIX J1Ba pasza. s yBennueHus

KOJIMYCCTBA KOHTAKTOB OHHU ITOAKIOYAKOTCA K 00OMOTKaM YHpaBJICHUSA PCIIC, 4 KOHTAKThI

PCIIC MOAKIIIOYAIOTCA B HYKHBIC YHACTKH CXCMBI. B oxonuaTensHOM BHUAC ITIOJIYYUM CJIC-

JTYIOIIYIO CUCTEME JIOTUYECKHUX BBIPAXKEHUI, OMKMCHIBAIOIINX pa0OTy CUCTEMBI yIpaBIIe-

HUA:
SQ1.1=K1
SQ3.2=K2
K3 (M) = (K2 +K3) - K1
Y1.1=K3- (Ilyck + K1)
Y2.1=K3-SQ1.2
Y3.1=K3-SQ2.2
Y2.2 =K3-K2
Y3.2 =K3-5Q2.1
Y1.2 =K3-5Q3.1

(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)

CxeMa 3JIeKTpriecKasi CUCTEMBI yIpaBlieHus, pa3paboTaHHass Ha OCHOBE ATHX JIO-

TMYECKUX BBIPAXKECHUH, MIPE/ICTABIICHA HA PUCYHKE .
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Pucynok 5 — Cxema 3yieKTpuvecKasi CHCTEMbI YIIpaBiieHHs Ha ocHoBe ypaBHeHwid (11) — (19)

3. 3aganmue. 8 coOeporcanue

Pa3paboraTh cxemy 3JIeKTPUUECKYI0 TPUHLIUIINATIBHYIO CUCTEMBI YIIPABICHUS, pe-
AJIM3YIOLYI0 3aJaHHYIO IOCJIEOBATEbHOCTh pabOThl B aBTOMATHYECKOM LIMKJIE IpU
HaxaTuu KHonku «Ilyck». BapuaHThl mocienoBaTeabHOCTEN NpuBeneHbl B Tadiuie 1.

Howmep BapuanTta — nocneanue nBe nudpbl HoMepa 3a4€THON KHUKKUA. Bee numuuapbl

YHOPaBIIAIOTCA OMCcTaOMIBLHBIMHU pacupCacianTCIIsIMH.



Ta6nuna 1 — BapuanTsl 3aganuii

Bap. ITocnemoBaTeILHOCTE TUKIIA Bap. ITocnemoBaTenbHOCTE ITUKIIA
00 | I11+, 112+, 13+, 114+, 112-, 13-, [14-, [11- | 50 | I{1+, L2+, 114+, 113+, [12-, 13-, 114-, I11-
01 | L1+, L2+, 03+, L4+, 112-, 114-, 13-, I11- | 51 | L1+, 2+, 14+, 113+, 112-, 114-, 13-, 111-
02 | IL[1+, 112+, 13+, 14+, 113-, 112-, [14-, [11- | 52 | I{1+, 2+, 114+, 113+, [13-, 112-, 114-, 111-
03 | I[1+, 112+, I3+, 14+, 113-, 114-, [12-, [11- | 53 | I{1+, L2+, 114+, 113+, [13-, 114-, 112-, I11-
04 | L1+, L2+, I3+, L4+, 114-, 111-, 112-, 13- | 54 | L1+, 02+, 114+, 113+, 114-, 111-, 112-, 113-
05 | 1M1+, 2+, 113+, 4+, [14-, [11-, 113-, 112- | 55 | L1+, 12+, 114+, 113+, 114-, 111-, 113-, [12-
06 | L1+, L2+, 113+, L4+, 114-, 112-, 111, [13- | 56 | LI1+, L2+, 114+, 113+, 114-, 112-, I11-, 113-
07 | I11+, 12+, L3+, 14+, 114-, 113-, [{1-, 12- | 57 | L{1+, L2+, 114+, 113+, [14-, 113-, I{1-, 112-
08 | L1+, L2+, 13+, L4+, 112-, 114, 111-, [13- | 58 | LI1+, L2+, 114+, 113+, 112-, 114-, I11-, 113-
09 | I[1+, L2+, 3+, 4+, 113-, 111, [14-, [12- | 59 | I{1+, L2+, 114+, 113+, [13-, [11-, 114-, 112-
10 | II1+, I3+, 12+, 114+, 112-, 113-, 114-, I11- | 60 | I{1+, L3+, 114+, 112+, [12-, 13-, 114-, I11-
11 | L1+, L3+, 12+, 14+, 112-, 14-, 13-, [11- | 61 | I{1+, 03+, L4+, 112+, 112-, 114-, 13-, 111-
12 | 101+, 13+, 112+, 114+, 13-, 112-, 114-, I[11- | 62 | I{1+, 113+, 114+, 112+, [13-, 112-, 114-, 111-
13 | L1+, L3+, 12+, 14+, 113-, L14-, 112-, [11- | 63 | L{1+, L3+, L4+, 112+, 13-, L14-, 112-, 111-
14 | 111+, 13+, 112+, 114+, 114-, LI1-, 112-, [13- | 64 | L{1+, 113+, 114+, 112+, [14-, 111-, 112-, 13-
15 | L1+, L3+, 12+, 14+, 114-, 11, 13-, 12- | 65 | L1+, L3+, L4+, 112+, 114-, L11-, 13-, L12-
16 | L1+, L3+, L2+, 14+, 114-, 112-, 11-, 13- | 66 | I{1+, L3+, L4+, 112+, 114-, 112-, I11-, 113-
17 | 101+, 13+, 112+, 114+, 114-, 13-, 111, [12- | 67 | L{1+, 13+, 114+, 112+, [14-, 113-, I11-, 112-
18 | L1+, L3+, L2+, 14+, 112-, 114-, 111-, 13- | 68 | L{1+, L3+, L4+, 112+, 112-, [14-, 111-, 113-
19 | 101+, I3+, 12+, 114+, 13-, LI1-, 114-, [12- | 69 | L1+, 113+, 114+, 112+, 13-, 111-, 114-, 112-
20 | L1+, 114+, 112+, L3+, LI2-, 113-, 114-, I11- | 70 | L11+, 04+, 113+, L2+, 112-, 113-, 114-, 111-
21 | I[1+, 14+, 112+, 113+, 112-, 114-, 13-, [11- | 71 | I{1+, 104+, 113+, 112+, 1[12-, 114-, 13-, L{1-
22 | L1+, 4+, 112+, 113+, 13-, 112, [14-, [11- | 72 | I{1+, 104+, 113+, 112+, 13-, 112-, 114-, 111-
23 | L1+, L4+, 112+, L3+, 13-, L14-, 112, I11- | 73 | L1+, 4+, 113+, L2+, 113-, 114-, L12-, 111-
24 | 111+, 14+, 112+, 113+, 114-, I11-, 1[12-, 13- | 74 | L1+, L4+, 113+, 112+, [14-, 111-, 112-, 13-
25 | L1+, 14+, 112+, L3+, U4-, 111-, 13-, 112- | 75 | L1+, 14+, 113+, 112+, 114-, 111-, 113-, 112-
26 | L[1+, 114+, 112+, 113+, 114-, 112-, [11-, 13- | 76 | L1+, L4+, 113+, 112+, 114, 112-, I11-, 13-
27 | L1+, 14+, 112+, L3+, 4-, 13-, 111, [12- | 77 | L1+, L4+, 113+, 112+, 114-, 113-, L11-, 112-
28 | L1+, 114+, 112+, 113+, 112-, 114-, [11-, 13- | 78 | L1+, L4+, 113+, 112+, 112-, 114-, 111-, 13-
29 | I[1+, 114+, 112+, 113+, 13-, [11-, [14-, [12- | 79 | L1+, L4+, 113+, 112+, 13-, 111-, 114-, 112-
30 | II1+, L2+, 03+, L4+, 12-, 113-, 111, [14- | 80 | LI1+, L2+, 114+, 113+, 112-, 13-, [11-, 114-
31 | I01+, 12+, 3+, 14+, 112-, 114-, [11-, 13- | 81 | I[1+, L2+, [14+, 113+, 112-, 114-, I11-, 13-
32 | L1+, L2+, 3+, 14+, 13-, 112-, 111, 114- | 82 | LI1+, 12+, 114+, 113+, 113-, [12-, [11-, 114-
33 | I[1+, 112+, 113+, 114+, 113-, 114-, [11-, [12- | 83 | L1+, L2+, [14+, 113+, 13-, 114-, I11-, 112-
34 | L1+, L2+, I3+, 14+, 11-, 114-, 112-, 13- | 84 | L1+, 12+, 114+, 113+, 111-, [14-, 112-, 113-
35 | L1+, L2+, 13+, L4+, 11-, 114-, 113-, [12- | 85 | LI1+, 12+, 114+, 113+, 111-, [14-, 113-, 112-
36 | L[1+, 112+, 113+, 114+, 112-, 114-, I[11-, 13- | 86 | L1+, L2+, [14+, 113+, [12-, 114-, I11-, 13-
37 | L1+, L2+, I3+, 14+, 13-, 114-, 111, [12- | 87 | L1+, 12+, 114+, 113+, 113-, 114-, L11-, 112-
38 | L1+, 112+, 113+, 114+, 13-, 114-, I11-, [12- | 88 | I[1+, 112+, [14+, 113+, 13-, 114-, I11-, 112-
39 | II1+, L2+, O3+, L4+, 112-, 111-, 114-, 13- | 89 | L1+, 12+, 114+, 113+, 112-, [11-, [14-, 113-
40 | II1+, L3+, L2+, 114+, 112-, [13-, [11-, 114- | 90 | I{1+, L13+, 114+, 112+, 112-, 113-, 111-, 114-
41 | L1+, 3+, 2+, 114+, 112-, 14-, 111-, 13- | 91 | LI1+, I3+, 114+, 112+, 112-, 114-, 111-, 113-
42 | L1+, 3+, L2+, 114+, 113-, 112-, 111-, 114- | 92 | LI1+, I3+, 114+, 112+, 113-, 112-, [11-, 114-
43 | L1+, L3+, 12+, 114+, 113-, 114-, [11-, 112- | 93 | L{1+, L[3+, 114+, 112+, 13-, 114-, 111-, 112-
44 | 111+, 03+, L2+, 114+, 111-, 114-, 112-, 13- | 94 | L11+, I3+, 114+, 112+, 111-, 114-, 112-, 113-
45 | 111+, L3+, 112+, 114+, 111-, [14-, [13-, 112- | 95 | L11+, L3+, 114+, 112+, 111-, 114-, 113-, 112-
46 | L1+, 13+, L2+, 114+, 112-, 14-, 111-, 13- | 96 | LI1+, 13+, 114+, 112+, 112-, 114-, 111-, 113-
47 | 1+, L3+, L2+, 114+, 13-, L14-, 111-, 112- | 97 | L1+, L3+, 114+, 112+, 113-, 114-, 111-, 112-
48 | 11+, L3+, 112+, 114+, 113-, L14-, [11-, 112- | 98 | L11+, 13+, 114+, 112+, 13-, 114-, 111-, 112-
49 | 101+, 03+, 2+, 114+, 112-, 111-, 114, 13- | 99 | LI1+, I3+, 114+, 112+, 112-, 111-, [14-, 113-
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4. Ilopsaaok BbITOJTHEHHUS. 8 cooeparcanue

4.1. 3anummTe HOMEp BapHUaHTa, 3aJaHNC U 3aJaHHYIO MTOCIIEA0BATEIHPHOCTh
UK.

4.2. HauepTrTe MHEBMATHYECKYO MPUHIMITHAIBHYIO CXEeMY MPUBO/Ia (TI0 aHAJIO0-
T C PUCYHKOM 1).

4.3. CocTaBbTe UKJIOTPaMMy pabOThI MpUBOA (TI0 aHAJIOTHU C PUCYHKOM 3).

4.4. CocTaBbTE CUCTEMY JIOTHYECKHUX BHIPAKCHHM, OMMMCHIBAIONINX PabOTy CH-
CTeMBI yIpaBiieHus (1o aHajgoruu ¢ cuctemoi (11) — (19)).

4.5. Haueptute cxemy 3JIEKTPUICCKYIO TPUHITUITHAIBHYIO CHCTEMbI YIIPABJICHUS

(M0 aHAJIOTUU C PUCYHKOM 5).
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