~~~~~
~

——9o {?_‘0
LA
¥
3o
+4% @
\\‘\‘\s_‘. (o/(’l..
@
= :

AN Wapare
KMGEPHETHYECKHE

MAILLHHDI
BbICLUET0 PAHIA



J.U. ITAPOJIb

KABEPHETUYECKME MAILLMHbI
BbIGLLIET0 PAHIA

N3OATEJNbBCYBO «<3HAHHUE»
MocxkBa 1963



Tpyd coten u Teicad a100eidl 062€24010T CE200HA IACKTPOHHbIE
Rubeprerudeckue mawunst, ONU PewaroT maresaTudeckue sadauu,
Bbi4UCARIOT NAAHL NEPEEO3OK 2PY306, COCTABARIOT NPOEKToL KPYn-
HbIX CTDOEK, YnpasAsiOT CTAMKQMU, IAEKTPOGO3AMU.

Ho xubepneruxa uder Oaavwe. B aabopatopusx Rayno-
sccaedosarenbekux UNCTUTYTOB €O30QI0TCA MAuuHbl, cnocoOHbie
YNpasAaTy yeabiMu npou3soOCTBeHHBLMU KomnaeKcamu (Hceae3no-
GopoxcHbLmy y3aamu, yexamu, Kombunaranu).

Bor 06 aTux ynpasasoujux MAUIURAX 6bICUIE20 PAN2A 8§ PAC-
cKa3vieaerca 8 Gpowope.

Ha npumepe xubepreTuueckozo Ha4aAbHUKG HAZPeBATeAbHNOZO
yexa meraanypeuveckozo xombunara JI. H. Lllapoav nokassieaer
npoyecc co30anun mawun Taxozo Tuna. Marepuans nodaercs acuso
u nonyasapro. CPABHENUR & AHAAOZUU, KOTOPLIMU NOAb3YETCR A6-
T0p, 0eAQiOT NONATHBIMU CAOXKHedwue TexHudeckue onpedeAerus.

B 6powrope ocsewarorca npobaemvt nodzorosxu cneyuaau:
£T06-KubepHeTUK0B, 9KOHOMUUECK020 0BOCHOBARUA IhheKTUBHOCTU
HOBOU TexHuKxu.

Bpowropa Gaer maccosomy 4uTaATEAI0 BO3MONCHOCTO 3A2AAHYTL
6 T8opueckyro aaboparopuio cozlarened Kubepreruweckod Tex«
Huxu,

HokTop Texnuueckux Hayk,
npogeccop
E. I AYAHHKOB



YNPABJEHHE YCJO)XHHI0Ch

yx(e Cco3JaHbl M ycnemHo pabotalor KHOepHeTHYecKHit ¢pe-
3€POBILHK, onepatop GJIOMHHra, MAlIHHHCT 3JEKTPOBO3a, THJAOT.
DNeKTpPOHHble BYHAEPKMHIbl yNPaB/sIOT OTIEJNbHBIMH arperarta-
MH, H HHXKEHephl IITYPMYIOT CAeAyoluil py6ex, KOTOphlil npHBe-
JeT K MOHCTHHE PEBOJIIOLLHOHHBIM npeo6pa3s0BaHHAM B HapOAHOM
X0351/iICTBE.

Oxkpyxalomwuii MHp OGYKBaJbHO COTKAaH W3 GECUHCIEHHBIX CH-
creM ynpasJyeuus. J{upekTop ynpasiiser 3aBOAOM HJIM KOMOuHa-
TOM, TOKapb — CTAaHKOM, CTajeBap — MapTEHOBCKOH IM€YbIO...

[TosBeka Ha3aj uyesiOBEK JOBOJIBHO JIETKO MOr yOpaBJisAThb Ta-
KHMH CJIOKHBIMH AJIS1 TOrO BpeMeHH 00beKTaMH, KaK XHMHYECKHii
3aBO/, WJIH JKEJIE3SHOROPOKHBII y3el.

Tenepn uenoBeyeckOMy OpPraHU3My H B NEPBYIO OYepeib MO3ry
CTaJI0O TPYJAHO CAMOCTOATENbHO YNpaBJsiTh, CKaX<eM, PeaKTHBHOH
TEXHHKOM MJH MOLIHBIM NPOKAaTHLIM craHoM. M niogu cospanu
cebe NOMOIHUKOB — KHOEPHETHYECKHX YNpaBJIeHIeB.

IMpeanonaraJock, 4To YeJOBEK OCTAHETCAd KOOPAHHATOPOM JO-
KaJbHHIX ynpasasiomux MaiiuH. Ho 3TH pacueTrhl He onpaBia-
auck. TToABHAHCH CBepXC/OXKHblE MPOH3BOJACTBEHHBIE KOMIJIEKCHI
aoneit 1 MamuH, CoBpeMeHHble XHMHUECKHE H METAJNJIypPrudecKne
KOMOHHATHI, KEJIe3HONOPOKHbIE HIH IHEPreTHUYeCKHEe CHCTEMBI COo-
CTOAT M3 ThiCAY pa3sHOOOpa3HLIX arperatoBs, KOTOphle 06CHyXH-
BaloTCs JecATKaMu Thicay Jioneit. KoopaunnpoBatrs pabory no-
JOOGHBIX KOMIIJIEKCOB € KaXXAbIM JHEM CTaHOBHTCA BCE COXKHee.

Kasanock, 4To BBIXOJ M3 CO3RaBLIEIOCS MOJIOXKEHHA — B yBe-
JHYEHHH YnpasJeHyeckoro nepconana. Ho wmrartel pocnu, a ka-
YecTBO yNpaBJ/IeHHS! YXYAluajock. Brnpouem, BHEIIHE Bce BHIVISA-
AeJlo HOpMaJibHO: 3aBOAbl pa6GoTaJiH, 3IHEProCHCTEMBI AaBaJiH
3HEPTHIO, MO JKeJie3HbIM J0pPOraM MnepeBO3HJHCh FHI'AHTCKHE map-
THH rpysa. Ho, Kak nokasann pacueTsl, BO3MOXHOCTH NPOU3BOJ-
CTBa HCMOJB30BAJHCh 1aN€KO HE MOJHOCTHIO.

YKpauHCKHEe MaTeMaTHKH, HanpuMep, PacCuMTaJH ONTHMadb-

3



HBIA [J1aH NMEPeBO30K CBEKJbl Nno pecny6Juke. OH okasascs Ha 8
MPOLEHTOB BbILIe TOr0, KAKAM MHOTO JIET M0JIb30BaJINCh TPAHCHOP-
THUKH. A atH 8 mpouenrtoB pAator 120 TeicAY pyG.aeir 3KomoMuMH,
BbicBoGoXkAatoT 10 Thicsi4 BaroHos.

U takHe «3040THIe>» NPOLEHTH ecTh Bedje. UeM cioxHee mpo-
H3BOJCTBO, TeéM JOpOXKe KaxX[Iblii mpoleHT. B 3THX He N0OBITHIX
Kpynuiax — OJHH H3 IV1aBHBIX Pe3epBOB nporpecca.

Bot noueMy MBI npujaeM OrpoMHOe 3HaueHHe CO3[LaHHUIO aBTO-
MAaToB BBICIIEro paHra: KHOepHeTHYeCKHX JHCIeTYepoB KeJe3HOo-
JIOPOXKHBIX Y3J10B, HAYaJbHHKOB LEXOB, JHPEKTOPOB 3aBOJOB.

DJIeKTPOHHBIE KOOPAHHATOPbI NPOU3BOACTBA KOHCTPYHPYIOTCA
noaubiM xoxoM. Ho B mpouecce paGoTel mosiBUJach Macca HO-
BbIX npo6JieM, noTpe6oBasioCh PelIUTh COTHH CAOXKHeHUINX 3alay.
Benb nono6HBIX MaUIMH B MUpe ellle HeT.

B Gpoiope Ha HeCKOJbKUX MPUMePaxX Mbl PACCKazkKEM O TOM,
KaK poXJaloTcsd KuhOepHeTHuecKHe ynpaBJjeHIbl, o npodJemax,
crosiux nepej paGoTHUKaAMH HOBOH OTPAC/M HHAYCTPUH, H O He-
KOTOPbIX acnekTax Oynyliero KubepHeTHKH,

KUBEPHETHYECKHUHA HAYAJIbHHK LEXA

OO0beKT ynpaBJaeHHs

Korzpa nosiBusioch 3JeKTPOHHOE YCTPOHCTBO, ympasJsiollee
(pe3epHbIM CTAaHKOM, MaJlo KOro WHTEpecoBas OOGBEKT ylpapJe-
Husi. KoncTpykuusi ¢ppesepHoro ctaHka U3BecTHa MHOTHM. Bcee xo-
TeJ Y 3HATh MPUHLHUN paboOThl yNpaBJAloOUIero yCTpoHCTBa.

A s Toro ytoObl MpeAcTaBUTb 006beM H CJOXKHOCTBL 3ajay,
CTOAIMX Tepej TBOPIAMH aBTOMATOB BBICIISro paHra, npexje
Bcero HeoOXOAMMO TMO3HAKOMHUTbcA ¢ oObekToM. HmeHnuo ¢ ero
H3y4YeHHUs HaUMHAETCs MPOILecc CO3JaHHuA YyNPaBadioulell MallHHbl,

OnHH M3 THNHYHBIX OOBLEKTOB, KOTOPLIMH COOHPAIOTCA ynpas-
JSTh Takue aBTOMaThl, — LexX. HanpuMep, HarpeBaTenbHbIH 1ex
MeTaJjiIyprayeckoro kom6unaTta *,

Llenouka npoH3BOACTBA MeTasljia Ha Ji060M KOMOHHATe HauH-
HaeTca Ha PYJIHHKe, I'lle 1006bIBaIOT pyay. 3aTeM — arjiomMepauu-
oHHasi ¢abpuka, rae pyay o6pabaTeiBaloT. 3aTeM AOMEHHBII 1ex:
TaMm MoJNyyYaioT YYryH. B MapTeHOBCKOM Liexe M3 YyryHa BhIMJIAB-
Jsi0T crdab. M, HakoHel, llex NpoKaTa, rje MeTaJll NpoKaThiBaIOT.

HarpeBarte/bHbIH 1eX pacnosoXeH MeXAY MapTEHOBCKHM M
npokatHeiM, PopmasbHO OH CUHTaeTCs BcnoMoraTeabubiM. Ho

* [lpoekr ynpapasioulefi MaWMHB [/ HarpeBaTeNbHOro mHexa MaruuTto-
TOPCKOTO0 METaMypruyeckoro Kom6uHaTa paspabaTbiBaicsi BO Bcecowosuom
LeHTPaNbHOM HAy4HO-HCC/IeJ0BaTeIbCKOM HHCTHTYTe KOMMJIGKCHOH asToMaTH-
saunu (LUHUHKA),
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HMEHHO 3TOT THXMH YTOJIOK — OJHO U3 CaMBIX «Y3KHX» MeCT Bce-
ro MeTaJJlypruyeckoro LuKJa.

B MapTeHOBCKOM Iiexe HECKOJBKO HecATKOB neyeil. [Ipumepuo
KaxJble noJjiyaca ofHa U3 neyeil BbljlaeT MJIaBKY, 3aBepilaer npe-
BpallleHHe OdYepefHOil MOpUMU yyryHa B cranab. IlnaBka — 300 7
JXHAKOH cTaju — pasauBaercs B 30 crmenuanabHelx ¢opm, crod-
WHUX Ha KeJe3HOJOpPOXKHBIX mniaTdopMax. ODJEKTPOBO3 Be3er
CTaJib B NIPOKaTHHI Hex — K O/1oMuHry. Bo BpeMsl IBHXKEHHSA Me-
TaJlJ1 OCcThIBaeT Jo teMnepatypsl 700—800°.

A GnoMHHTY HYKHa ropsuasi MHLA C TeMOepaTypoil He HUXKe
1100—1400°,

M Torma BcTynmaer B meficTBHe HarpeBaTeJbHBIN LeX.

Bnosb onnoit u3 ero cren Ha Boicote 10—12 m TaAHercs mupo-
KHIl JKeJle3HbIH MOMOCT ¢ nepuiaMU. DTO CBoeoGpa3Hblil KanuTaH-
CKHI MOCTHK liexa. 3/lecb pacrnoJsioxeHbl Bce npubophl ympasJe-
HHSl M KOHTPOJIS M HaXoQdTcs JIIOAH, YNPaBJASIOUIHEe FMTAHTCKHM
NPOHU3BOJCTBEHHBIM OPraHH3MOM.

IMox momoctoMm Bmosb Bcero Lexa, BIJIOTHYIO APYT K ApPYry,
CTOSIT Meyy: rpoMajiHble, BOCbMHMETPOBOH BBICOTHI KOJIOAIILI, CJIO-
JKeHHble H3 OTHEYNOPHOTO KUPNHYa U 3aKPhIThle CBepXY MOLIHBIMH
CTaJbHbBIMH KpblIKaMH. Yepe3 NHK/JONHYEcKHe BOpoTa B LeX
Bbe3xKaeT cocTaB ¢ niaBkoil. OH OCTaHaB/MBAaeTCs B LEHTpe liexa.
JlecsiTHTOHHBlE CJIMTKH PacKkajeHHOro MeTajyia B (opMax CTOST
BEPTHKAJbHO, CIOBHO J€TCKHE KYJIHYH,

Totuac no HeBHAMMBIM pesibcaM, YKpenJieHHHIM B TEMHOM BhI-
CH 1leXa, K COCTaBYy YCTPeMJSIOTCA BA MOCTOBBIX KpaHa.

Cranbhas KJelllHsl XBaTaer CaAHTOK. I1pouepTHB oruennyio tpa-
€KTOPHIO, OH NOBHCaeT Haj neybio. IloguuuaAsCh YbeMy-TO mpHKa-
3y, craJibHas KpbIIIKAa C TPOXOTOM OTKaThIBAETCsl, OTKPLIBAA NHI-
WylWHi njaMeHeM NPSIMOYToJbHBEIN 3eB. KiewHst onyckaer ciam-
TOK B 3eB. Kpbhllllka 3akpbiBaeTcs.

Bropoii kpaH B LeHTpe Liexa NpOJe/biBaeT aHaJOrHUHYIO One-
pauuio.

Tperuit KpaH B NMPOTHBOMNOJNIOXKHOM KOHIE lleXa BBITaCKHBAeT
HarpeTble CIHTKH U3 neveil. B neuax ciuTKH HaXOASATCH TPHU-YeThi-
pe uyaca. 3ateM spKo-Genas GoJjiBaHka OepeXKHO omyckKaercsi Ha
crajbuoil Tpancnoprep. CIUTOK N0 TPAaHCHOPTEPY MUYHTCA K GJIIO-
MHHTY.

CoBpemeHHbl#l 6JIOMUHT HeoObIYaiHO MpoxKopJ/HB. UTo6H yno-
BJIETBOPHUTb €ro amnfeTHT, OJHOr0 KpaHa-NoAHOCYHKAa MmaJio. Ilo-
3TOMY Harpetbie CJIMTKH BblJaeT W 4eTBepThlii KpaH. Ho uTo6ul ne
MelaTh TPeTbeMY, OH KJAaleT CBOH CJHHTKH He Ha TPaHCHOpTep, a
Ha TeJEeXKY-CJAHTKOBO3, KOTOPBIIl HOCHTCS BJOJIb BCETO Iexa.

ITonyuns ouepesHyIO NOPLHIO, CIUTKOBO3 MUHTCSI K TPaHIIOP-
Tepy GJIOMHHIA U ONPOKHAbIBAET HA HEro CBOIO HOWIY...

OnucanHOe COCTaBJsieT JHLIb AECATYIO NOJI0 MPOLECcoB, exe-
MHHYTHO NMPOMCXOAAIIMX B Lexe. M KaXIblM H3 HUX HajJO ynpaB-
JSATb, IPUYEM B3aHMOCBA3aHHO CO BCEMH OCTaJbHbIMH.
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Onnako, 4TOGHI He Meperpyxarh Ball MOST TeXHOJIOTHel, BPe-
MEHHO NepeiiieM K APYTHM BOMPOcaM. YKaXKeM JiHIb elle HA OJ-
HY Ype3BbIYaiHO BaXHYI0 (YHKHUHIO HATPEBATENbHOrO flexa.

BJIIOMHHT OZHOBPEMEHHO MOXXET HPOKAThIBATh JHUIb OJUH
cautok. Ho 3aT0 «ect» OH GBLICTPO M PHTMHUHO: B CPEAHEM IITYKY
B MHHYTY. 3HaYHT, MAKCHMAJIbHYIO IPOH3BOAHTENbHOCTb GJIIOMHH-
ra, OT KOTOPOro CYLLeCTBEHHO 3aBHCHT KO3()(HIHEHT IMOJe3HOro
JeHCTBUS BCEro KOMOHHATa, MOXKHO MOJYUYHThL TOTHa, KOrAa CJAHT-
KM Ha NPOKAaTHHIA ctaH OYAYyT MOCTYMaThb HMEHHO ¢ 3TOH Yacro-
TOH: He Yallle H He pexe.

[MepBoe ycioBHEe — He Yalle — BBIMOJHATH HETPYAHO. A BOT
propoe... Ciyyaercs, ABa-TPH Yaca NMOAPSAJL HH OJHA MapTEHOB-
CKasl neyb He Bbigaer miaBKy. Ecan Obl He cBoeoGpasHblil pesep-
Byap, HarpeBaTe]bHbIl LeX, GIIOMHHT cTosa Ob Ge3 paGothl. Ho
B 40 neuax o6byno cuauT okoJso 300 cautkoB. Y mpomax mapTeHa
HCNpaBasieTCs.

OrayuuresbHO CBHCTHT 3JIEKTPOBO3, BBHIBO3SILUMI pasrpyKeH-
Hblil cocTaB. B uepHoM noaHe6Geche liexa rpeMsT Kpasnl., I poxouer-
cJHUTKOBO3. Jlssraer Giiomuur. M3 neuyeir BHIpbIBalOTCSH ABYXMeT-
poBble SI3bIKH MJaMeHH. ['MraHTCKHHI NPOH3BOACTBEHHBIH Opra-
HU3M, NOJYUHASACH NPHKa3aM AECATKOB HEBHAMMBIX ynpaBJeHUEB,
BBINOJIHAET CBOIO NPOrpaMmy.

Aunaau3 o0bekTa

Cosgarenu kHMGepHETHYECKOrOo HayaJbHHKA llexa B NMPHHIHNE
HAYT TeM Ke yTeM, 4YTO H KOHCTPYKTOPHl NPOCThIX YHNPaBJSIOWHX
asromatroB, OHUH H3yualoT OGBEKT, KOTOPHIM HAaAO YNPaBJATh,
NpHEMBl H METOIBI ynpaBJsiollero nepconata. Mcnoan3ys nepsoe
U BTOpOe, OHH pa3pabaThIBAIOT MpaBHJa pabOTHl 3JEKTPOHHOrO
aBTOMAaTa Y BBOMSAT UX B ero NaMsiTh.

BnpoueM, ectb pasHuna: KuGepHeTHUECKHH (pe3epoBILHK
JNOJKEH YNpaB/siTh ONHHM CTAaHKOM, a aBTOMAaTHYECKHI Hayalib-
HHUK HarpeBaTesIbHOrO llexa — aHcaMmbJueM H3 46 pa3HOpojHBIX
yuactuukoB (40 HarpeBaTesbHbIX neded, 4 KpaHa, CJHUTKOBO3,
3JIEKTPOBO3) .

U eme. ¥ mamuHucra 371eKTpoBo3a HAH Y Toro xe ¢dpesepos-
1IMKa OGBIYHO CYHMIECTBYIOT NOADOGHBIe mpaBuja paGoThl, 4TO Cy-’
niecTBeHHO o6Jieriaer TpyA TBOPLOB aBTOMAaTOB.

HauanbHHKH XKe LleX0B, MacTepa NPOH3BOJCTBEHHBIX YIaCTKOB,
JUCreTuepbl He MMEIOT HHCTPYKUMH Ha Bce caydad Xu3uu. Kak
NpaBUJIO, CBOM pelIeHHs] OHH MPHHUMAIOT He B Pe3yJbTaTe YeTKUX
MaTeMaTHYECKHX PacyeToB, a HA OCHOBe OnblTa, HHTyHIHH. OCMBbI-
CJIUTh MPHHLUMNBI 3TOH AeATEJbHOCTH C TeM, YTOObl BJIOXKHTb HX B
naMsThb aBToMaTa, Heo6GbIYaHHO TPYLHO.

CTaHKOM HWJIH 3JIEKTPOBO30OM OOLIYHO YMpaBjaseT OJHH YeJo-
BeK. B ynpaBjiennn LexoM, HanpHMep HarpeBaTeJbHbLIM, KPOMe
Haya/JbHHKA, y4aCTByeT CMEHHbIA MacTep, MAUIMHHCTH KPaHOB,
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HarpeBaJbuluKU. BceM u3BecTHO: eHOHAYaIHe — JIYYIIHi METOX
pyxoBojacTBa. Ho ynpaBiaTh 11eXOM HaCTOJNbKO CJOXKHO, YTO MO3T
OJHOTO YesoBeKa He B CHJax mepepaboTaTb B HYXHOe BpeMsA He-
o6xonumyio uabopmanuo. [To3TOMy MOYTH Ha BCeX CIOXKHBIX 00b-
€KTax JeHCTBYyeT HeKHH OOO0OLIeHHbIH MO3r, a PYKOBOAUTE/b, Ha~
YaJbHHK LleXa HJIH JUPEKTOp 3aBOjJa, KOOpPJAHHUDYeT ero pabory.

Bor noueMy co3zath aBTOMAaT — KOOPJAHHATOP NPOH3BOJCTBA
HECPAaBHEHHO C/IOXKHee, YeM JOKaJbHYI0 KHOepHETHUECKYlo Ma-
LIMHY.

OcoGeHHO TpydeH mepBblil 3Tam HayYHO-HCCJEI0BATENbCKOM
paboThl — aHanu3 06bEKTa U CUCTEMbl YIIPaBJeHHS.

Ananus nomxken GbiTh npejesbHo o6bekTHBeH. [TosToMy npu-
XOJUTCS IUTYAHPOBATh LEXOBYIO MNOKYMEHTALHIO 3a HECKOJbKO
JIeT; cpasy B AecSTKaxX TOYeK lieXa B T€UeHHe HECKOJbKHX CYTOK
XpOHOMeTpHpOBaTh paGoTy CBAapLIMKOB, MAaIUMHHCTOB KpPaHOB,
MacTepa, 3aNUChIBATh Teje(OHHbIe DaCHOPSIKEHUsI AUCIETIEPOB
PasJHYHBIX CMEH U T. A.

Ananu3 posmxed ObITh HPeNeJbHO NMOJNHBIM, H aBTOMaTH3aTo-
pbl HepensiMu GeraioT o BCeMy lleXy 3a MacTepaMH WJH HadaJllb-
HUKaM¥ M BbinbiThiBaloT: nouemy Ilasen IlerpoBuu naa umenuo
KpaHy 3 KOMaHJy HauaTb MOCAAKY CJAUTKOB NMPUOBIBLIEH MJIABKH,
a Kpany 4 — BbIIaBaTh, a He Hao6opot? Ilouemy Cepreit Bacuib-
€BHY NOMPOCHJ J}CNeTYepa MapTEHOBCKOro liexa 3alep:KaTh Mo-
crynjieHde B Lex nuaBku 1137, a yckoputh noxauy miasku 1138?

Korna uHXeHepbl M yyeHble BHepBble DPHETYMHIH K CKpPynmy-
JIe3HOMY M3y4YeHHIO mpolecca ynpaBJeHHs LexoM, OoHH Oblii Mmo-
TPsACeHbl: KaK LleXOBble PYKOBOAMTE/IHM YXUTPSIOTCA YNPaBiATh
CBOMM JHHaMHYHBIM X03siicTBoM? Benb, K npumepy, Macrepy ie-
Xa 3a CMEHy NpHXOJHUTCA pellaTh AECATKH CJOXKHEHNIHMX 3ajxady,
HEPeNKO HECKOJbKO — OJHOBPEMEHHO.

Bor oxHa u3 Takux 3afay. DJEKTPOBO3 JOCTaBHJ B Harpepa-
TeJbHbII Lex 28 cautkoB. B MOMeHT npuUOBITHA J1aBKH OAHMH
U3 UeTblpeX KpaHOB Ha PeMOHTe, a JBAa BbINAIOT HArpeThie CAHTKH.
Hy:xHo ouenb GbICTPO COO6Pa3uTh, KaKHe neyd CBOGOHBI, YUeCTb,
YTO B OJIHY Meyb MOXKHO CaxKaThb He GoJiee BOCbMH H HE MeHee Lie-
CTH CJIMTKOB H YTO CakaTh B Ieub, HAXOASAILYIOCS PsiioM C TOH, U3
KOTOpO# HJeT BblJaya CJAHTKOB, Hesb3sl, TaK KaK CTOJNKHYTCS Kpa-
Hbl. Cpasy ke HYXHO 06AyMaTb: Lenecoo6pasHo JH CHATb OJHH
KpaH ¢ Bblauu U OPOCHTb Ha MOcaj AJS €ro yCKOpeHus?

Mactep Ho/KeH DPHHATh pelleHHe B CYHTAHHBIE CEKYHIbI.
Benp Kaxjas 3aMHHKAa C Hojayeil HarpeToro MeraJjia Ha GJio-
MHHT O3HayaeT: MNpOMbILLIeHHOCTh noayyut Ha 10 T npokara
MeHblle.

Hemynpeno, yTo XHBble NPOTOTHNBI KHOEPHETHIECKOTO yrnpaB-
JleHIla MOBOJIbHO YacCTo JONycKaloT npomaxu. Hanpumep, B mex
npubblia ouepefgHas niaska. Ho macrep He gaer KpaHaM KoMaH-
oy nauuHaTb nocaf. Ilo ero cBeleHHAM, B lexe Her cBOGoAHOI
neun. A yepes yac BblscHsaeTcA: neud 37 u 38 faBHQ MyCTYIOT,..



MamunHa urpaer ¢ uUexom

Ha nepsom 3Tane paGoTsl 0YeHb BaXKHO MPABHABHO NOCTABUTH
3ajayy, UHbIMH CIOBAMH — YeTKO C(OPMYJHPOBATh KOHEYHYIO
Lenb.

Kak 3T0 HH yIHMBHUTENbHO, HO KOHEYHAs LeJb TBOPUOB Kubep-
HETHYECKOro HayaJlbHHKa HarpeBaTeJbHOro Hexa GopMyaupyercs
NpUMEpPHO TaK: CO3AaTh JEKTPOHHYIO MaIiHHY, CMOCOOHYIO... Ur-
paTh ¢ LexoM U B GOJBUIHHCTBE caydaeB JOOGHBATbCH BLIMIPLILIA.

Ia, urpatb, npryem 6e3 KaBblYyeK.

Hamra xu3Hp nponu3aHa 6ecyUC/IEHHBIMH NMPOCTHIMH H CJ0XK-
HBIMH TpolleccaMy ynpasiaenusi. M kaxabfi H3 HHX npH paccMmo-
TPEHUH MO/ ONpesieIeHHBIM YIJIOM 3peHHSI MOXHO OTHECTH K KJac-
Cy HFPOBHIX CHUTYalHil.

UTo Takoe HrpoBast CHTyauUus?

Aro caywai, Koraa asoe WM 6oJiblile MPOTHBHHKOB BCTYNaloT
B 60opb0y, B copeBHOBaHHe 3a obsajaHHe KaKUM-JHO0 BLIUTPbI+
1ieM, 3a MOJyyeHHe KakKux-au6o Boiroa. Takue KoH(MJIHKTH, Kak
H3BeCTHO, B KOHEYHOM HTOre CBOJSTCH K TOMY, YTO ORMH H3 HIPO-
KOB OLIEHHBAaeT CHTYallHIO, CNOXKUBIIYIOCA B Hrpe K MOMEHTY ero
XOJla, 3aTeM, UCNOJb3ysl HMEIOIIHECS B €ro pacnopsiKeHHH mnpa-
BHJIa ¥ MPHEMBI UTPHI, MJIAHHPYET CBOIO HIPY, BbipaGaThiBaeT CTpa-
TEruio 1 peuraer, Kakoil CAesnaTh OYepeHON XOJ; HaKOHell, fenaer
aToT x0ox. ITIpoTHBHHK mponenbIBaeT aHANOTHYHbIE ONEepaLlHH.

ITonoGHEle paccykneHUs, 3aMEeTHT YUTaTeNb, BIONHE CnpaBel-
JuBbl Ias waxmat u ¢yrbéona. Ho ¢ keM urpaer cranesap uiu
HavaJbHHK HarpeBaTe/NbHOro nexa?

HauanbHuk pexa, kak 3T0 Ha NepBbifl B3MJIAA HH MapajioK-
CaJIbHO, HTPaeT C... TEXHOJIOTHUCCKHUM NpoLeccoM B iexe. Tounee,
NPOTHB Texmpollecca BeJeT Hrpy 06OOLIEeHHBIA MO3r BCeX ynpaB-
JIeHIIeB Liexa.

Bot kak uner urpa.

B nauase cMeHbl mepBblil HrpoK (HauaJbHHK Li€Xa M €ro mno-
MOLUHHKH) BBISICHSIET, CKOJbKO CJIHTKOB OCTaJIOCh B Neyax oT npe-
JbIAYLLEH CMeHbI, KaKHe KPaHbl H NMeYd Ha PEeMOHTe H KakHe Tpe-
OYIOT peMOHTa, CKOJIbKO IJIaBOK JIBUXKETCS H3 MapTEHOBCKOro Ie-
Xa B HarpeBaTeJbHLIH, T. € H3YYalOT CHTYalHIO, CJOXHUBIIYIOCA K
HayaJy Urpsl.

3ateM Hrpok o6LyMbIBaeT XOJ. YUHTHIBAsi CHTYaIHIO HA NOJ-
CTymax K LleXy M B llexe, a TakKxke npocbOy aucrneryepa GJIIOMHH-
ra nojatb Ha NMPOKATKY B MEPBYIO OYepe/ib CANUTKH JIeTHPOBaHHOMK
cTaju, npuHAMaer pellieHHe: HauyaTth B 12.00 Bbiiauy cjauTKOB M3
neuu 21 kpaHom 2.

Haxkonen, nHactymaer TpeTuil 3Tanm — ynpaBJeHUbl lleXa HaYH-
HAIOT [ABHraThb (GUIYpH: MalIMHHCT KpaHa 2 HanpaBiasieT CBORA
KpaH K neun 21; cBaplHK 3TOf MeYH HaXKHMaer pbiuar, H 3JeK-
TPOMOTOP OTKPBIBAaeT KPLILIKY...

Bropoit Hrpok, TeXHOJIOrHYECKHH MpOIecC, Ae/NaerT OTBETHbI



XOJl: Meperopaer 3JMeKTPOMOTOP KpaHa 2; B LieX BXOAHT ouepegHas
n/aBkKa.

Curyauust pesko mensercs. [TepBeit urpok HauyiHaeT o6oyMbl-
BaTb HOBBIA XO4 U T. A.

KoneuHo, cBoH X0oJbl Iiex JesaeT Heco3HaTeabHo. Kak roBoput
onuH u3 oToB KuGepHetuku HopGepr Buuep, Hexusas npupona
He koBapHa. OHa J/iMLIb pearupyer Ha AeHCTBHA yesoBeka. JTa
peakuusi B GOJIBIIMHCTBE CJyUaeB MOJUYMHSETCS OOBEKTHBHBIM 3a-
koHaM. [TosHaB 3TH 3aKOHBI, YesIOBEK MOJIyYaeT BO3MOXKHOCTL Mr-
paTh B OCHOBHOM Ha BBHIHTPHIII.

Ectb, npaBna, Tpu «Ho». Bo-nepBblX, NO3HATh 3TH 3aKOHHI,
0COGEHHO CJIOXKHBIX CHCTEM, NOCTaTOYHO TPynHo. Bo-BTophix, He-
JKMBOI MT'POK, HANPUMEDP TOT XKe TeXmpollecC lexa, YacTo JAeJaer
HeoKHJaHHble XO/bl, He MOJUYHHSAILIHEeCS 3aKOHOMEepHOCTAM (aBa-
puM u T. I.). B-TpeTbuXx, naxe, U3YYHB METOAbI CBOEr0 MPOTHBHH-
Ka, JIIOJH He BCerAa OKa3blBalOTCsl CIIOCOOHBIMH HCMOJIb30BATh 3TH
3HaHHUsA, 4TOObI ceaTh HAUMYYIIHA X0/,

Ho Tak unn nHave UrpoBoil MOJAX0/J MO3BOJSIET YUeHbIM GoJee
49eTKO CTaBHTh 3aJlayy aBTOMAaTH3alUMH MPOLECCOB YMpaBjeHus
CJIOKHEHUIMMH NPOU3BOACTBEHHBIMU OG'bEKTaMH.

Martematuku paspaboTa/iu JaKe CHELHAJbHYIO TEODHIO WTP.
OHa cojepKHT HECKOJBKO KOMIJIEKCOB MPaBHJ, PYKOBOACTBYACH
KOTODBIMH OJHMH H3 HTPOKOB MoXeT obecneyutb ceGe mourd Gec-
[OPOUTPHILIHYIO UIPY.

Ho 06 3ToM 6osee noapoGHO MBI TOTOBOPHM HHXKe,

AieKTPOHHBII HIPOK BbIpabGaThiBaeT X0/,

Kak Hu cjoXkeH 3Tan KHGepHETHYECKOTO aHa/au3a, Korja-HH-
OyAb OH KOHYaeTCd M HacTynmaer CJAEAYIOIUH — CHHTE3 aJiro-
puTMa.

ANropuT™M — 3TO CBOJ NMpPaBHJI, COIVIACHO KOTOPBM KHOEPHETH-
YecKHe YCTPOHCTBA pElIalOT NOpYYeHHbIe HM 3aauH.

BosBpaluasce K 3J€KTPOHHOMY HayaJIbHHKY HarpeBaTesIbHOTO
1exa, MOXXHO CKa3aTb, YTO €ro aJropHuTM eCTb HHCTPYKUIIA, coraa-
CHO KOTOPOW HaYaJsIbHUK JOJIXKEeH MIPaTh C TeXHOJOTHYECKHM Mpo-
LleccoMm Iexa.

Kak noctpouTbh HHCTPYKUHIO IS 3JEKTPOHHOTO HayaJbHHKA?

IIpexxne Bcero KHOEPHETHUECKH I MI'POK JIOJIKEH BBIICHHTb CH~
tyauuio. [TosTomy B nepBoit 4acTu anropuTMa OMHCHIBAIOTCS Ole-
pauud, KOTOpble JOJIKHA MPOJe]aTh MalUHHA, YTOGH MOJYYHTH
aTH cBeflenus. OHO U3 MPABHJ ITOH YACTH aJrOPUTMA BBIIISIMT,
K NMpPHMEpY, TaK: BbIACHHTb, €CTh JIH Ha XKEJIEe3HOJOPOXKHOM MyTH
B LieXe HepasrpyXeHHblii cocTaB ¢ miaBkoi. O TOM, Kak ynpas-
Jasiioulas MallHHA NMPaKTHYECKH 3TO [eJlaeT, PACCKaKeM IIHXKe.

Y3HaB CHTyalUHMIO, 3JEKTPOHHBIH MLPOK MEPEXOAHT K C/IEfYI0<
meMy 3Tany: BbipabaTbiBa€T X0OJ, HHBIMH CIOBAMH — peLIaeT, Y4To
JieJ1aTh,



B npunuune, MalUWHHBIA aJrOPUTM M[OX0X Ha TOT, KOTOPHIi
RAXOJHUTCA B NaMATH HauaJbHUKA Llexa, Mactepa H APYTHX ynpas-
Jnenues. Beab JoaH, ¢ TOUKH 3peHus] KHOepHETHKH, TOXKe AeACTBY-
19T B OCHOBHOM COTJIaCHO MMEIOILHMCS B HX NaMsITH aJroOpHTMaM.
dakTHueckd ofyueHHe UejioOBeKa B LIKOJe, B HHCTHTYTe, Ha Npo-
H3BOJCTBE €CTh HE UTO HHOE, KAK 3aHOMHHAaHHE pPa3HOOOPa3HbIX
aJrOPUTMOB, CO3JaHHBIX NMpeJKaMH M COBPeMeHHUKaMu. THMHY-
HBII MpUMep YeJOBEUeCKOro ajJroOpHTMa—IpaBuja YJIUIHOrO JBH-
»kenusi. TobKO BBICHIHI 3Tam Halleil JNeATEeJbHOCTH, TBOPUECTBO,
NpOTEKaeT B OCHOBHOM He B COOTBETCTBHM C aJjropurMamu. Y B
3TOM NPHYHHA €r0 OYapPOBAHHUS U OJHOBPEMEHHO TPYAHOCTH.

Be3 anropuT™MoB Mbl IeHiCTBYEM H B HeNpeIBHAEHHBIX CJaydasX.

Msel yXe TOBOPHJIH, UTO M3-32 OPAaHHYEHHOCTH o06beMa ueJsio-
BEUECKOH MaMATH, M3-3a HEeBBICOKOro OLICTPOAEHCTBHSI MO3ra aJ-
TOPUTM YNpaBJeHUs IeXOM pasjieNieH Ha YacTH H PO3JaH ynpas-
JieHIaM, 06pa3yIolHM MO3T 3TOro 06beKTa.

DJyeKTpoHHASI MaMAThb MalIMHBI, B OTJIMYHME OT KHBOIO MO3ra,
cnoco6Ha BMECTUTb BeCb aJTOPUTM.

Y 371eKTPOHHOrO HayaJibHHKA lieXa aJrOPUTM MOMKET COCTOSTh
M3 HECKOJIbKHX COT WJH ThICSY Pa3HOOOpa3HbIX CHTyalHii, KOTO-
pble MOTYT BO3HHKHYTb B LleXxe B mpouecce paGoThl. (DTOT mepe-
yeHb CO3JaeTcsl B X0Jie NePBOro Tana Hay4YHO-UCCJAEA0BATENbCKOI
paboTbl — aHaJHu3a).

JInsg KaXKaoi Tako# cuTyallud nmoApo6GHO YKa3bIBAaIOTCS onepa-
IHH, KOTOpble [0J2KEH COBEPUIHTb 3JeKTPOHHBI ynpaBjeHell, 4To-
6bl HaliTH Hauayullee pemieHue. MiMest HHCTPYKUMIO, KUGepHETHYE-
CKHMH HaYaJbHHUK lieXa CMOXeT HalTH BbIXOJA U3 GOJIbIUMHCTBA MO-
Jnoxenu#t. J1oBOJNbHO YacTo AJs1 ONHOMA U TOH XKe CHTYalld B aJjiro-
pUTMe eCThb HECKOJIbKO pellieHMH.

HanpuMep, B nex npuuia njiaBka H3 TPUALATH IBYX CJAHTKOB.
Jlns ux nocajga HeoGXOAUMBI YeThipe cBOGOAHBEIE neud. B mexe xe
eCTh ceMb CBOGOAHBIX mneyeil. Hy»XHO COCTaBHThb U3 HHX BCEBO3-
MoOXKHble KOMOHHAIMM MO yeThipe U HANTH Hauayuuyio. Ha stor
cjlyuail B OCHOBHOM aJITOPUTME HMeeTCsl BCIOMOraTeJbHbIi, olie-
HOUYHBIH aJITOPHUTM.

Kaxjoii nosyyeHHo#l KOMOWHaUMM MO CIEeLHaJbHOH IIKaJe
npHCBaUBaeTCs CTOUMOCTb.

JonyctuM, B koM6uHanuio A Bomsu cBoGojaHbie neun 1, 2,
16 u 23, a B xoMGunauuio b — neuu 1, 2, 16 u 24. ITeyu xom6una-
uud b paBHOLEHHBI MO TEXHOJOTHYECKHM XapaKTePHCTHKaM.
Kaxpas u3 Hux ouenuBaercs B 3 ouka. A B neun 23 niaoxo pa6o-
TaeT nojaya BO3JyXa, U OHAa Ha3HAayeHa K PeMOHTY. Jdra mneyb
OLEHHBAETCA B OJHO OYKO (B HEe MOXKHO CaKaTh CJHITKH, HO Ha-
rpeB UJET OYeHb MEeJJIEHHO).

B pesysabrate koMOunalus A nosyuaer 10 0ukoB, KOMGHHALHS
b — 12. fIcho: nyuure BoiGpaTh B.

Ha npakTHke KaXXAblii XOi OLEHHBAIOT MO ropasjo 6Goaee
CJI0XKHOI LIKaJe. YYUTHIBAETCS Paclo/0XKeHHE NEeYeH 0 OTHOIIE-
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HUIO K GJIIOMHHTY, XOJOBBIE Ka4eCTBAa KPAaHOB, X0 HArpeBa u T. 1.
Hsmensaworesa u camu ouenku. Hanpumep, ToabK0 YTO OTpEMQH-
THPOBAaHHAas! NeYb MOJAYHAET NOBbILLIEHHYIO OLUEHKY.
Heo6xoaumo, yToGB B KaXXAbli JaHHBII MOMEHT MalllHHA Ha-
UIJIZ TAKOM BapuaHT paGoOThl HArpeBaTeJNbHOrO eXa, NPH KOTOPOM
MPOU3BOAUTENLHOCTb GJIOMHHTA Obl1a Obl MaKCHMAJbLHOI.

MawmnnHag uepapxus

OpxHa U3 OCHOBHBIX MpoGJeM, KOTopasi HeH3GEeXKHO BCTaer me-
pea cosnatessiMH KHGepHETHUECKHX YNPaBJEHUEB, — YETKO@ OI-
penenenue QyHKUHUI STHX MallHH.

B nocnennee Bpemsi HCC/AeAOBATENH BCe YAIE NPUXORAT K
BbIBOJY, YTO 1JIs1 YNPaBJIEHHS CJAOXKHBIMH OObeKTaMd THma Liexa,
3aBojia, KOMOHHaTa 1le1eco00pasHo CO3[aTh He OXHY YNPAaBJSAIO-
LlyI0 MallHHY, a CHCTeMY MallHH. B 3TOT KOMMNJIEKE AOAXKHBI BXO-
JHTb HECKOJBbKO 6oJiee MPOCTHIX MALIHH, YNPaBJAIOMHUX paboToit
OTAENbHBIX TEXHOJOTHYECKHX arperartos, H MallHHbLI-KOOPIHHATO-
pBl, IEeHTPAJHU30BAHHO YIPaBJSIOLIHEe JOKAJbHbIMH KHOepHeTHue-
CKUMH ycTpoiicrBaMH. Heckoabko MalIMH-KOOpAHAHATOPOE MOryT
HNOJYHHATBCA MallHHEe-KOOPAHHATOPY, 6oJiee BBICOKOro paHra.

Hrak, B «MamiuHHOM 0OOLIECTBE» HAMEYaeTCs Ta XK€ HepapXu-
4ecKas CTPYKTYpa, UTO H B 4eJIOBEYECKOM.

MozxHo 6bls10 OBI, O4eBHIHO, CO3[laBaTh MalIHHbI-CBEPXTHIaH-
Thl, KaXKJas H3 KOTOPHIX Obla Gbl CIOCOGHA OXHA YNPABJATDH lie-
XoM HJu 3aBogoM. OHAKO HAa NaHHOM 3Tane Pa3BHTHS TEXHHKH,
KOrJla HaJleXKHOCTb Y3JIOB MallWH KPaiHe MaJsa, 3TOT NyTb SIBHO
HepeaJieH.

Hepapxusi MalldH HarpeBaTeJbHOro llexa OGYHeT COCTOATh U3
aBTOMAaTOB JBYX paHroB. MalIHHBEI MepBOFO paHra mpejHasHaue-
Hbl [UISl YNPaBJeHHs TPAHCNOPTHLIMH CPEACTBAMH B liexe: KpaHa-
MHU, CJIHTKOBO30M, 3JEKTPOBO30M. Jlpyras rpynna aBTOMaTOB 3TO-
ro paura Gyaer ynpaBasTh pa6otoii 40 HarpeBaTe/bHBIX Meyeil.
A nesTenbHOCTb 3THUX YCTPOHCTB 6YIeT KOOPAMHHPOBATH ABTOMAT
BTOPOTO paHra.

ManiuHbl IepBOrO paHra B NPHUHLHNE MOXOXH Ha KHGepHeTH-
YeCKHX aBTO(Pe3epOBIIHKOB HJH aBTOMAIUHHHCTOB. Kak u3Bect-
HO, HX 3a/laya COCTOHT B TOM, YTOGbI, COrJIaCHO NMOJYYEHHOMY 3a-
JlaHU10, OGECNEYHTh ONTUMAJbHBIH PEXHUM TE€XHOJIOTHYECKOrO Npo-
Hecca.

ABTOMALIHHUCT OTJIMYAETCA OT aBTOMATa, YNPaBJSAIOUIEro pa-
6oToii KpaHa B HarpeBaTe/bHOM ILexe, B OCHOBHOM TeM, YTO mep-
BOMY 3a/laHHe JaeT YeJOBEK, a BTOPOMY == MaIUHHA-KOOpP/IHKHA-
TOP.
[Tpunuunel co3fnanus u paGoTHl KHGEPHETHUECKHX YCTPONCTB
THNa aBTOMAIIHHHCT JOBOJIbHO MOAPOGHO OCBEL{aJHCh B MEYaTH.
ITosTomMy Mbl OCTAHOBMMCA B OCHOBHOM HAa aBTOMAaTax BTOPOTO
paHra.
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Koopaunatop aymaer

Ipouecc mayynoro TBOpUYecTBa Yy KHOEDHETHKOB MOXOXK Ha
aHaJIOTHYHBIHA NpolLecCc mpeicTaBHTe el APYTHX OTpacieil Haykw,
HanpuMep MaTeMaTHKOB. Kak Te, Tak M ApYrHe HEPEJKO JeRalOT
TMIIOTETHYECKHE, HO peaJibHble npeanoJox)enus. OTTaJKHBASACh OT
HHX, CTPOAT pacuerbl. 3aTeM BO3BpalllalOTCsA Ha3al, YTOObI MOJ-
TBEPAHTb HJHU ONPOBEPrHYTb CleJaHHble NMPEeANoJOKeHHs.

CraneM Ha 3TOT nyThb. JlomycTHM, UTO KOMIJICKC YNPaBJSIOMHX
MalllMH NEPBOTO M BTOPOTO paHra JJisi HarpeBaTeJbHOro liexa yxe
co3naH. JIokanbHble MAaUIMHBl PACCPENOTOYEHBI O BCEMY CTaJbHO-
My NMOMOCTY, NMpOTSHYBLIeMycsi BAOJb lexa. [las HHX ecTb che-
HHaJbHble TePMETHYECKH 3aKPhITble MOMELIEeHHs], PacnooKeHHbIe
OKOJIO MOJOMEeYHbIX arperaToB. A B LEHTpPe 1OMQCTa B CBETJIOM
CTEKJ/ISTHHO-aJIOMHHHEBOM JOMHKE CTOUT SJEKTPOHHBI KOOpAHHA-
Top. Best cucrema xuOGepHeTHUYECKOrO yNpaBJleHUs LiexoM onpobo-
BaHa JECSATKYU pa3, NPHHATA rOCyLapCTBEHHON KOMHCCHEH.

Heckonbko cekyH Hasaj ryiaBHbI KOHCTPYKTOP HaXKaJjl Kpac-
HYIO KHONKY. BriepBble B MHpe ynpaBjieliieé THraHTCKHM LEXOM
MOJIHOCTBIO NMepefaHo MallnHaM. HeoObluHble HTPOKH HPHIOTOBH-
Jauchk. Bor-BoT HauHercs urpa.

Jasaiire nocMOTpUM, UTO OyZeT MPOUCXOAUTH B KMO3TYy» IJaB-
HOTO Y4aCTHHKA MI'Pbl — 3JIEKTPOHHOTO KOOPAHHATOPA.

B BopoTax mexa mnokasaJics 3JIeKTPOBO3 C OYepefHOf mniaB-
koii. [lepenHue Koseca 3aMKHYJH KOHTAKTHBIN JaTUHMK, COPSITaH-
HBIl B pesbCaX, H B KOOPAMHATOD nouies curxaJl, TexHoJiornyec-
KHJ1 mpolecc caesan nepeoiil xon. Mrpa Hauasace.

Koopaunatop pemaer JqHmb O6UIHe 3aJayu YHpaBJeHHS Le-
XOM, TOUHEee — OPTaHHU3yeT TPU IVIaBHBIX IpolLlecca: HOCAJKy, Ha-
TpeB H BbIflauy CAUTKOB. B o0luem ciyyae 3Tu TPH mpoiecca Mo-
FyT HATH ofHOBpeMeHHo. Ho HHOrla B Lexe HIET TOJBLKO Harpes:
HeT MJIaBKM JUIs Mocajia, HeT FOTOBBIX CJHTKOB JUIS BbLJAYH. Dbi-
BaeT, WAET Harpes U BblJaua, WM Mocaj H Harpes.

IepsBriit sTan paboTel KOOpAHHATOPA — aHaAu3 curyauud. Ou
NOChblJIaeT 3anmpochl MallMHAaM, YNpaBjsioliuM paBoToil HarpeBa-
TeJIbHbIX MeYed: YTO NPOUCXOAUT B KaXKIOM M3 COPOKa arperaTtos?
MrHoBeHHO B creLHaJbHYIO 30HY MAaMSITH KOOpAHMHATOpa MOCTY-
MaloT OTBeThl: neub 1 — cBo6GoaHa, neub 2 — HAa PEeMOHTE, B Meuu
3 uzer HarpeB CeMH CJHMTKOB JIETHDPOBAHHOI CTaJM, Mpollecc 3a-
KOHYHTCSI Yyepe3 O MHH., B neud 4 mpoliecc HarpeBa 3aKOHUYEH, BO-
ceMb CIHTKOB FOTOBHI K Bbljaue U T. [.

3aTteM KOOpAHHATOP ONMpalllMBaeT MAIUHHBI, YIPaBJSIOUINE pa-
60Toil MocTOBHIX KpaHOB. IlocTymailoT oTBeTbl (KOHEYHO, B BHIE
3JIEKTPOHHBIX HMMMYJbcOB): KpaH 1 Bejer Bblaauy us meuu 37,
0CTaJIOCh BbIAATD LIECTh CJAHTKOB; KpaH 2 CBOGONEH; KpaH 3 BeaeT
Bbijlauy cJuTKOB U3 meuu 10, ocrajock BHAATh JBa CAHTKA.

Onpoc nponoskaercs. Tenepp KOOPJHHATOP CBSA3bIBAETCH C
JuCcneTuepoM MapTEHOBCKOTO LieXa. BLIfCHAIOTCA XapaKTepuCTHKH
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npuObIBIIeH B Lex mapTuu ciauTkoB. OTBeT: TPUALATH OAUH CJH-
TOK, JIerHpoBaHHast cTaJjb, TeMneparypa 700°.

Curyanusi sicha. KoopauHaTop nepexoJuUT KO BTOPOMY 3Tally:
0o6ayMbiBaeT oTBeTHbI Xox. IIpex e Bcero ycTaHaB/IHBAET, CKOJIb-
Ko meyefi HeoGXomuMO AJs nocaja. B neub MOXKHO caxkath He
GoJsiblile BOCbMH M He MeHbllle IIecTH cJUTKoB. Jlyuile BoceMb —
B 3TOM CJyuae NPOH3BOAMUTENBHOCTh Meyu GyneT MakCHMAaJbHOM.
ITosToMy MamiuMHa noneiTaercs paccaiuTb MNJAaBKY MO BOCEMb
C/IUTKOB.

Apudmeruueckoe ycrpoiictBo pasienur 31 na 8. INoayuut oc-
taTok 7. CpaBHHT ceMb C LIECTbl0. YOEAHUTCA: OCTATOK GoJblIe.
3HayuT, 0J51 nocaja NMJAaBKH HYXKHBI 4eTblpe MeYd, MpHYeM B TPHU
U3 HHUX CJleflyeT MOCaAUTh MO BOCEMb CJHTKOB, a B OJHY — CeMb.
Ecau 6bt B ocTaTKe 0Ka3ajoCh, ZOMYCTHM, YeTEIpe, TO MalllHHA 110~
mbiTanack Gbl MOCAIUTh B KaXKAYIO NMeub MO CEMb CJAUTKOB.

Cnenywouwuii 3Tam: MNOHNCK Hauayuwero HaGopa U3 ueThIpex
¢BOGOAHBIX meueit. 34ech MalllHHa UCNOJb3YyeT MKaay oneHoK. O6-
pa3oBaB M3 BCeX CBOOOLHBIX Meyell BCEBO3MOXKHble KOMOHHAIUH
Mo YeThblpe, KOOPAMHATOP OGBEKTHBHO OLEHHT HX M HalieT onTu-
Manbuylo. Jonyctum, 3o neun 7, 8, 25 u 38.

Hanbute uper pacnpenenenue kpauoB. ITpouecc «pasmbiuiie-
HUSI» TAKOB,

Kpau 1 Bener Boinauy cauTkoB u3 neun 37. Hameuena x Boiga-
ye nmeuyp 30. DTH neun HaxoAATcs GJH3KO OT GJIOMHHTa H KpaH
COBepIIUT Haubosiee KOPOTKHH MyTh: OH MOXKET OJHH MPOKOPMHUTH
6atomunr B Teuenue 10—12 munyrt (cpegnuil putm paGoTh GJlo-
MHHIa — OJIMH CJIHTOK B MHHYTY).

Kpan 2 cBo6ojeH u MoXKeT HauMHATh MOCad HeMeJeHHO.
Kpan 3 ocBoGonuTcst yepe3 1Be MHHYTBI U TOXE MPUCTYIUT K MO-
cany. Ho B kaxue neuu? Ileun 38 B Gamxaiimue 6 MHHYT Tpo-
raTh HeJb3sl: OHa HAXOAUTCA pPANOM C meybio 37, U3 KOTOPOIi
KpaH 2 BeJeT Bbilauy. A IBYM KpaHaM psjoM paGorarb He pas-
peuraercs no coobpaxeHusiM TeXHHKH 6Ge3onacHoctH. ITocan B me-
uy 7 U 8 OJJHOBPEMEHHO BECTH HeJslb3sl 10 TEM Ke Co0GpazKeHHusaM.

Penrenne: kpaH 2 HauMHaeT mocaj B meub 7 (B HaHHBIA Mo-
MEHT OH HaXOJAHTCH K Hei OsuKe), a KpaH 3 yepe3 1ABe MHUHYTHI
HauHeT mocaj B neyb 25. 3aTeM KpaH 2 nepeijierT K meun 2, a
KpaH 3 K neun 38.

[Tpouecc pasMbllIeHHs] MAMIHHBL HA 3TOM 3Tale B NPHHUMUMNE
Bechma npoct. Hanpumep, Kak oHa BBISICHSET, YTO B Neub 38 B
JaHHblii MOMEHT NocCajl BECTH Heslb35?

B nporpamme (0 MOCTpOEHHH NPOTPaMMbl CM. HHKe) paGoTLl
MalllMHbl 3a/10)KEHO YCJIOBHE: KpaHaM He pa3pellaercs OJHOBpe-
MeHHO paboTaTh C JBYMsI COCeJHHMH NeuaMu. MIHbiMH cioBamuy,
HOMepa mneuyeil, OJHOBPEMEHHO HAaXOAALUIUXCH B paboTe, AOJAHDI
otnnyaTbesi Gosbiue, yem Ha 1. ITostomy Besikuit pas apudpmeru-
yeckoe YCTPOHCTBO MalllMHBl cpaBHHUBaeT HoMepa mneueil. Ecaw,
CKaxKeM, HAeT BblAaua H3 nedu 38, a neub 37 cBoGOJHA, TO moc/e
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npoBepkr (38—37 = 1) ha neub 37 HaknalblBaeTcs 3anper:
neun—cocenu. [locan B neub 37 BeCTH HeAb3s.

O6ayMaB XOR, KOOpJHHATOP pa3faeT 8alaHUs JIOKaJbHbIM
MallHHaM,

ABTOMaTtaM, ynpaBJsIOUHM HarpeBaTeJbHBIMH YCTPOACTBAMH,
co061LaI0TC HOMepa neyei, B KOTOpble GYAYT MOCAaXKEeHbI CAHTKH
NpHOBIBIIEH NJIaBKH, NOCAENOBATENbHOCTb 1OCajza, YHCJIO CJHT-
KOB M HX TeMmneparypa.

MamunnaM, ynpasJsiiolllHM TPaHCOOPTHBIMH CPEACTBAMH LeXxa,
coobiaercs, ¢ KAKMMH NeYaMH, KakHe KpaHbl U KOrjfa JOJIKHBI
HauyaTbh paboTy, CKOJIbKO CJIHTKOB HajO IOCAAMTh B Ty HJIH HHYIO
neyb.

TTonyunB npHKa3bl, JOKaJbHEIE MaLIHHB, CJIOBHO PYKH IIaxMa-
THCTa, HAYHYT NepeiBUraTh KPUryphl» Ha «AOCKE» Lexa: 3JEeKTPo-
BO3 BOMiJeT B LleX H, MOAYHHAACh NPHKa3aM TPAHCMOPTHON Mallil-
HbI, pacUeNnuT COCTaB Ha HEeCKOJIbKO 4acTeil Tak, 4ToGH miatdop-
Mbl €O CAHTKaMH OKasaJUCh NPOTHB Neuell, HaMeYeHHbIX AJs Mo-
caja. Kpanbl BO3bMYT nepBble CAHTKH M MOHECYT K Me4yaM H T. X

EnBa sMeKTPOHHBIN KOOPAHHATOP CHEJNAET CBOH XOX, Kak mpo-
THBHHK —— TEXHOJIOTHYECKHH MPOLECC — CIeJaeT OTBETHbI.

B nefCTBHTEJNbHOCTH NpOllecC PasMBbIUIIEHHH KOOPAHHATOpa
ropaszio cioxHee. M pemarb eMy npeicTout HeuaMepuMo GoJiblue
3agay. Beap moMMMO TpeXx TIJIaBHBIX MPOLECCOB B THraHTCKOM
opranusMe uexa HAyT Apyrue. KpaHbl, cIMTKOBO3, Meyu TpeGYIOT
npo¢uIaKTHIECKOr0 W aBapHHHOro peMoHTa. B meuax peryaspuo
NPOM3BOAMUTCH CNYCK ILIJIaKa: Ha 3TO BPeMSl OHH BHIXOJISIT H3 Wr-
pol. PeMOHT M 1IJIaKOBaHHe HeNb3sd JeJaThb Ha I1a3o0k. Muaue B
OJIMH NpeKpacHHIH NEeHb B LieXe MOJIOBHHA HJH 0O0Jbllle arperatos
oKaxeTrcsi 6e31elCTBYIOILHMH,

Mul He ckasanu M o Apyrofi cropoHe Bonpoca. [loMumo uic-
TO ONepaTHBHBIX 3ajay: KyAa NOCAJHTb, OTKyJda BbIIATh? —
KOODJMHATOPY NPHAETCA pellaTb M CTpPaTerHuecKue 3ajaud.
CAHTKH H3 MapTEHOBCKOIO lleXa B HarpeBaTeJbHbHl HAYT B Cpel-
HeM noJTopa yaca. B nyTH o6bIYHO HaXOMUTCS OKOJIO AECATH NJa-
Bok. Cpenn HHX ecth cpounble. UM Heo6xonHMO OpraHu3oBaTh 3e-
JIEHYIO YJIHLY, T. €. NIOCKOpee nponycTuTb K Garomuury. Koopau-
HaToOp 3apaHee NOJy4aeT OT JHCIETYEpa MapPTEHOBCKOrO liexa
coobuenne o Takoil miaaBke. C/J0BHO 1aXMaTHCT, MPOLYMBIBaIO-
WKl UTPY HAa HECKOJBLKO XOJOB Blepell, OH COCTaBJSET CTPaTeru-
yeckHil MJaH JBHXXEHHS CPOYHOH IJIABKH: NMPHAEPXKHBAET 10 ee
npHxoja B lleX caMble XOpOLIMe Meyu, OTAaeT MallllHaM, ynpas-
JSIOLEM HarpeBoM, NPHKa3 YCTaHOBUThb B nedyax GOpcHpOBaHHBII
pexum, 6pocaeT Ha BblAauy 3TOH NJIaBKM ABa WM AaXKe TPH
KpaHa.

Bce 3agaun KnGepHeTHUeCKHH KOOpAMHATOp GyleT pellaTh B
COOTBETCTBHH C NPOrpaMMOM, KOTOPYIO A0 HayaJsa ero padoThbl HH-
JKeHephbl BBeAYT B NaMATh MAIUMHBI,
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Iporpamma urpbt

B ocuose nporpammsl jiexut aaroputm. Ho mexny aaropur-
MOM M NpOrpaMMoil — JHCTaHLUS OTPOMHOTO pasmepa.

BHelline a/irOPUTM MOXOX Ha THIAHTCKYIO HHCTPyKuMio. Hem
c10XHee OGBEKT, KOTOPBIM MPEACTOMT YNpaBJisATh, TeM OoJiblie
[YHKTOB B 3TOH MHCTPYKLHH.

Bce nyHKTBI aJropuT™Ma TECHO CBSI3aHBbl MeXA1y coboil. Bot He-
GOJIbIIONH OTPHIBOK M3 aJrOPUTMa (NMPHMMEHHTeJNbHO K Harpesa-
TeIbHOMY LleXy):

n. 28: ecsiM YMCJIO CJMTKOB B IJIaBKe Jenutcs Ha 8 6e3 ocrar-
Ka, TO YacTHoe A ecThb 4YHCJIO Nedeil, HEOOXOAUMBEIX AJs1 mocaja
JaHHOH MJIaBKH.

Ianee cM. 1. 29: ecyiM ecTb OCTaTOK, cM. 1. 42.

YuraTtenb, OUYeBHAHO, yKe AorajaaJjcs, o ueM uier peun. [lo-
3TOMY Mbl NOSICHHM JMIIb chaenyiouiee. Ilpu cioBecHoit 3anuce
aJropHTMa BCe 3ajlauyd pacliojiaraioTcsi B onpeneeHHoi nocneio-
BatesbHoCTH. [lopsAfoK cief0BaHHs ompepensieTcss rJaBHbBIM 06-
pasoM snpaBbeIM cMbiciioM. Kaxkpnast 3agaya pasGuBaercs Ha 60-
Jlee MM MeHee MeJIKHE 3Talbl, HJIH NMyHKTbl, KOTOPblE 3aTeM MpH
nepexoje K nporpaMMe apobsrcs A0 371eMeHTaPHBIX,

B KoOHIe KamKA0ro TaKOro 3Tana yKasblBaeTcsi NYHKT, K KOTO-
pOMY HaJo NnepeHiTH B 3aBHCHMOCTH OT pe3yJbTaTa, MOJYYeHHOro
Ha JaHHOM 3Tane.

Ho nmpomonxkuM HenocpeicTBeHHBbII MOKa3 aJroputMa.

. 29: nepeliTH K pelleHHUI0 3aJayu NOHCKA CBOGOIHBIX KPaHOB,
cum. n. 30.

n. 42: cpaBHUTbL octaToK ¢ uydciaoM 6. Eciu on Gosbine uiu
paBeH 6, To uncso neyeil, HeO6XOAUMBIX Ui HOcana AaHHONM MNJaB-
kd, paBHo A+1. Tanee cM...

Ecan ocraTok Menblie 6, cM. 1. 49,

Hanum n. 49: pa3fenutb YHCJIO CIHTKOB Ha 7...

IMepexon k m. 29 roBopUT 0 TOM, UTO pellieHHe 3aJaud [OHCKA
yHc/a HeOOXOAHMBIX Medeli 3aKOHYEHO M HaUHHAETCS CJAEeNYIOLLHIT
3Tamn BHIYUCIEHH. ,

Ecnu snoruka anroputMa tpebyer mepexoxa K m. 42, To 3to
03HayaeT, YTO CJUTKU MJABKH He YAAeTCsl pa3MeCTHThL MO BOCeMb
B KaX/yl0 mneyb: Hafo NMONpo6OBaTh OCHOBHYIO YacTh CJAHTKOB
paccaJuTh HO BOCeMb, a B OJHY Meub CeMb HJH IIECTb CJHTKOB.
Ecau v 3TOT NyTh He facT pellleHHs1 (COrVIACHO TEXHOJIOTHH, B MeYb
HeJIb35l Ca)KaTh MeHbllle LIeCTH C/AMTKOB), Hajno MepelTH K m. 49
H MONbITaTbCA PacCajuTh BCIO MJABKY MO CEMb CJIUTKOB H T. L.

Vinorxa nas HarjIssAHOCTH COCTaBJASIOT OJIOK-CXeMY aJirOpHT-
Ma. [las 3TOro KaXKAblii MYHKT 3aMHCHIBAIOT B OTAEJBHOM KBaj-
pate. KBazgpatel H306paxaior Ha AJIHHHOM JIUCTE MHJJIHMETDOBKH
BepPTHKAJIbHO OJIUH 3a APYrHM. A CBA3H MEXJY OTAEe/NbHBIMH MyHK-
TaMu 0603HAYalOT JHHUAMHU co cTpenkaMu. [losyuarorest AaHHHBIE
nanupychl, M0 KOTOPHIM MOXKHO NPOC/IENHTb JIOTHKY aJropHTMa.
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B GyayuieM, Korjia ajJropuT™M NPeBPATHUTCs B NPOrpaMMy H B BH-
Je Thicay LM(P OKaXKeTcs B NMaMATH MalIHHBL, «3JIEKTPOHHAsI
MbIC/Ib» OYJ€T CTPOro H HEYKOCHHTEJNbHO MYaThCs MO 3THM JIOTH-
YeCKUM MyTAM.

Kaxablii NYHKT aJrOpHTMa CBSI3aH ¢ COCEJHHMH, a Yepe3 HUX
¢ GOJILIIHHCTBOM MPeAbIIYIIHX H nocjaenylomux. Bor nouemy npo-
LLeCC CO3JaHHA aJrOpPHTMa OOBIUHO TPOTEKAaeT B OXKECTOYEHHBIX
cnopax 1 6opb6e. Bellb Kaxk0e U3MeHEHHE, KOTOPOE HEyTOMUMbIE
KHOEDHETHKH NBITAIOTCS BHECTH B CTPYKTYPY aJropuTMa, pBer
YyTh JIH HE BCIO €ro TKaHb, NPHBOJAHT K HEOOXOJAMMOCTH HaYHHATH
nouTH Bclo paGoTy 3aHOBO. 3eCh HEBOJIbHO HANpaIIHBaeTCs CPaB-
HEeHHe C IuepeHroil ¢HINeK AOMHHO, KOTOPYIO AeTH TaK JIOOAT
BbicTpauBaTh Ha ctoje. CTOMT TONKHYTb ONHY, H PYIIHTCS BCS
HmiepeHra.

ITocsne coTBOopeHust GJIOK-CXeMbl HJET 3Tal MaTeMaTH3alluH.

Ha npuMepe BLISIBJCHHA 3aNPETHHIX MeYell Mbl yKe MOKa3blBa-
JIM, KakK J1000e, Jaxe caMoe CJIOBECHOe NPaBUO0, MOXKeT ObITh
npeicTaBieHo B BHAE YHCTO MaTeMaTHYecKoi 3anauu. CoBpeMeH«
Hasi MaTeMaTHKa MO3BOJISIET NepeBecTH Ha A3bIK (OpPMYyJ, CHMBO-
J0B H uudp, 3aKOIUPOBaTh, NPAaKTHUECKH JI060e coobluienue, 3a«
TE€M CO31aI0T COGCTBEHHO NPOrpamMmy.

Mpl He OGyzeM OCTaHaB/IHMBATbLCS Ha Ipollecce MPOTPaAMMHPO-
BaHHUs 3JIEKTPOHHBIX LUH(POBBIX BHIUHCAUTENbHBIX Malind. OH po-
CTATOYHO NOAPOGHO OCBELleH B JHUTepaType. 3aMETHM TOJIbKO,
YTO B MPHHIHUME NPOLECC CO3JaHUS NMPOrpaMMbl YHCTO BBHIYHC/IH-~
TeNbHOH MallHHBI (HanmpuMep, TOH, Kotopas B JaGopaTOpHH pe-
1aeT 3a/layyd BbICLIEH MaTeMaTHKH) H BBIUHCJIUTEJNBHON yIpaBJsi-
oiell (15 ynpaBJieHHsi, CKaXKeM, HarpeBaTeJbHBIM LIEXOM) aHa-
aoruunbl. M1 B nepBoM M BO BTOPOM cJyyasiXx aJirOPMTM, 3anHcCaH-
HbIl B BHJE MOCJe[0BAaTEeNbHOCTH MaTeMaTHYecKux dopmya, ne-
peBOAUTCS HA LUGPOBOH A3BIK, MOHATHBIA MalIMHE, H BBOJUTCS B
ee naMATh.

Hecko/ibKo HEOOBIYHO Y yNpaBASIOIMX MaLIHH NpPOTEKaer
JHMIUb 3Tan NpOBepKU pa3paGOTaHHOH NPOrpaMMbl.

Kak npoBepsi1oT nporpaMmy 4YHCTO BbIYHCIUTENbHON MaLIHHbI?
Jlonyctum, Asis MallMHBI THOA «YpaJ» CO3JlaHa HOBasi Nporpam-
Ma peleHHs] CJHOXKHBIX CHCTeM JAH(ddepeHIHaNbHLIX YpaBHEHHI.
Heo6x011M0 BbIICHHTb, MPABHJIbLHO JIH COCTaBJIEHbl AJTOPUTM H
nporpamma. bes mMaluHbl Ha 3TOT BONPOC OTBETHTh HEOOBIYaiHO
c103XHO. MaTeMaTHKaM NPHULJIOChL Obl B TeUEHHE MHOTHX MeCsIeB,
KOMHUpYs MalliHHHbIE METOJAbl paGoThl, PEIIHUTh HECKOABKO COT CH~
CTeM ypaBHEHHH.

DoJbIIMHCTBO COBpEMEHHBIX 3JIGKTPOHHBIX MallHH M3 Bcex
apudMeTHYECKHX omepaluil npeAnouuralor cioxenne. M ocyuie-
CTBJSIIOT OHH 3TY OMepPalHio OYeHb OLICTPO, HHbIE A0 MHJJHOHA
COXKEHHH B CEKYHLY.

Oja1a u3 OCHOBHBIX 3aJa4 MPOTPAMMHCTOB H COCTOHT B TOM,
4yTOOb NPHBECTH OOJLIIHHCTBO MaTe€MaTHYECKHX OMNEpalHil ajaro«
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PHTMa K eJHHOMY BUAY: caoxeHHU10. (BriunTauue saMensieTcs cio-
JKeHHeM ¢ oOpaTHBIM 3HAKOM, YMHOXK€HHE — MHOTOKPaTHBIM CJIO-
JKeHHeM, JleJleHHe — MHOTOKPATHbIM BBIYHTAHHEM H T. JL.).

Bor nouemy mporpamMmbl JJsl pelieHHsi JaxKe MPOCTHIX Mare-
MaTHYeCKHX 3ajay BHeLIHEe BBHIIVISAST BeCbMa BHYIIHTEJNbHO H CO-
CTOAAT U3 JECATKOB HJIH COTEH ThICSY «IIAaroB», KOTOPble HOJKHA
cienaTbh MaluuHa. SIcHO, UTO NOMBITKa NPOBEPUTH TaKylo Mporpam-
MY «BPYYHYIO», IyTE€M CJIE[IOr0 CJI€JOBAHMSI MO STHM ILIaram, Bbl-
raaauT abcypaHo, BeAb UeJOBEK [e]laeT B CEKYHJIY BCEro OKOJIO
NATH ONepauuii CAOXKEHHs, Ja M TO C MATH-LIeCTH3HAYHBIMH YHC-
JaMH.

O6biyno nocrynator tak. Mcnonb3ys o6bluHble. METOALI MaTe-
MaTHKH, rie yMHOXeHHe b Ha 100 sierko nmpoU3BOAMTCS B yMe, a
He CBOJUTCSl K ONEpalMH CJIQXKEHHS CTa MATEPOK, CO3JaTeNH Mpo-
rpaMMbl BPYYHYIO PEHIalOT HECKOJbKO NMPHMEPOB. 3aTEM 3TH Xe
3ajJayy NopyyaloT MallHHe.

Pesyabrathl cpaBuuBaioT. Ecin onu coBnanaior, mporpamma
cocTaBJ/ieHa BepHO. Tenepb MallMHA MOXET PellaTh MUJJIMOHM 1O-
NOOHBbIX 3324, U ee CO3/aTe/H, PeryJspHO KOHTPOJIHPYS CXEMbI,
6YAVT COKONHBI 332 JOCTOBEPHOCTb OTBETA.

Y TBOPLOB ynpaBasiOmell MalIHHBl HET BO3MOXKHOCTH MOA06-
HbIM NyTeM NpPOBEpPUTb NporpaMmy paGoThl CBOEro JeTHiua.
DNIeKTPOHHBII KOOPJHHATOP HarpeBaTesNbHOro lexa, K NpHUMepy,
6yner pelaTb He MaTeMaTHYeCKylo 3ajadyy, a 3ajfauy ymnpasJe-
aust. O6pasHo roBopsi, oGbIYHAST BHIYHUCJAHTE/NbHAS MallMHA 110XO0-
JKa Ha MarteMaTHka. EMy Bblnaju Bce HeOOXOAMMBbIE YCJAOBHA 3a-
Jlaud, H BOT OH CHAMT B THILIH J1aGOpaTOpHH H YNOPHO, METOAHY-
HO, He BCTpeuas HMKAaKHX HeOXHAaHHOCTeil, ee pemaer. A Koop-
JUHATOP MOX0X Ha maxmaTtucra. EMy H3BecTHbl OCHOBHbie MpH-
eMbl urpbl npotuBHUKa. Ho B 11060/ MOMEHT OH JOJIXKeH KJaTh H
HEOXKHAAHHBIX H JaXKe OLIHGVYHBIX XOJ0B.

OueBuzHO, YHTaTeIb YyXKe HorajgaJcs, KyAa BeleT JIOTHKa Ha-
IIHX PAacCyXXJAeHHi: AJs TOro 4roGbl MPOBEPHTb MPOrpaMMy CO-
3JlaBaeMOro Wrpoka, HeoGXOIHMO JaTb €My BO3MOXKHOCTH CHIT-
paTb HECKOJNBKO MapTHH C «IPOTHBHHKOM». 3HAUHT, CaM HIPOK
JIOJ2KEH MOABUTbCA Ha CBET paHblle NporpaMMbl. 3aMKHYTbIA
Kpyr?

Her. Yuenble HalllIM BBIXOL.

Oka3sblBaercs, MOXKHO TEOpPEeTHYECKH OPraHM30BaTh IPOBEPOY-
HBIF MaT4 KOOPJAHHATOP — HarpeBaTeJbHbIl LeX.

B namsTb GOJIbIIOH BBIYHCJHTEJIbHOH J1a6OPAaTOPHON MalIMHBI
BBOJIAAT nporpaMMmy pa6oThl KoopAHHaTtopa. B apyryio 4acTb na-
MATH 3TOH Ke MalUHHbI BKJAJbIBAIOT TaK Ha3bIBaeMY0 MaTeMa-
THYECKYI0 MOjedb liexa. Ml HauuHaeTcs Hrpa.

IlpencraBbre ce6Ge, YTO B TEYEHHE HECKOJbKHX MECAILEB BbI
JIOBOJIbHO 4aCTO HrpaeTe B IIaXMaThl C BAIlHM cOCeioM. B Komie
KOHLOB Bbl HACTOJIbKO M3yYHTe NPHEMbl ero Mrpbi, YTO y Bac B
naMaTi ob6pasyercs ero «iiaxMaTHbI o0pas» — HeKass Mojelb
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npotusHuka. Hauunasi ¢ aTtoro MoMeHTa, Bbl MPH KeJaHHH CMOKe-
Te UrpaTh C BAlllAM COCEJOM JlaXxe TeopeTHUeCKH, B yme. Bol 6y-
JleTe JieqaTh CBOU XOJbl H CaMH JXe OTBeyaTh 3a BoOOpa:KaeMmoro
NPOTHBHHUKA.

MaTtemaTHyeckas MOJeJb 1l€Xa U €CThb TOT TEOpeTHUecKHi 06-
pas TeXHOJIOrMYECKOro Apoliecca, KOTOPHIH CO3/al0T MaTeMaTHKH
Ha OCHOBe H3yueHusi paGOThl PeasibHOro NPOH3BOACTBEHIIOrO 00Db-
ekra. DT1oT 06pa3 B BUJe peajibHbIX MaTeMaTHYeCKHX (OpMYJ OHH
BBOJAT B NaMsTh J1a60OPaTOPHOI BHIUUCAUTEIbHOH MALIIHLL.

Jloruka U ombIT roBOPAT: KaK Obl XOPOIIO Bbl HH H3YyYaJH Ba-
Hfero coceja, NPOTHBHHUKA MO IIaXMaTHBIM 60AM, BBl BCerja JoJ-
XKHbl KJaThb OT Hero Kakoro-160 HeoOBIYHOrO, HEOXKHIAaHHOTO
X0Ja, CO3HaTeNbHOro MU own6ouHoro. IlosTomMy KuGepHeTHKH,
co3naBasi MaTeMaTHUYeCKHe MOJeNH ITPOH3BOJCTBEHHBIX OOBHEKTOB,
Bcerjga JaloT BO3MOXKHOCTb NMPOTHBHHKY JAeJaThb CJy4yaiiHbie XO/Ibl.
B sTOoM cayyae ynpamasiollee ycTpoHcTBO (y Hac — KOOpJAHHA-
TOp) GYIEeT BeCTH UrPY B yCJOBHSIX, OJH3KHX K peanbHocTH. Ecre-
CTBEHHO, CJydaiiHble XOJbl, KOTOpble NOMycKaeTcss jaesnaTh Moje-
Jd uexa, OepyTcs He ¢ MOTOJKA, a U3 CHTyallMi, KOTOpbie KOorja-
a160 BO3HUKAJHU HA 0ObeKTe.

[Tocne cosmaHusi MOJAENH 3JEKTPOHHAs MallMHA, HAXOMICh B
nabopaTopHH, HaUHHaeT KakK Obl B yMe pasbiTpelBaTh MaT4 MeiK-
Ay MaTeMaTHUYeCKUMH MOJeNAMH Liexa H KoopAHHaTopa.

Ecau okaxercs, YTO KOOPJAMHATOP Y/JO0BJETBOPUTENBHO pelra-
€T 3a/1aul, MOXKHO NMPHUCTYNaTb K KOHCTPYHPOBAHHIO OMBITHOTO 06-
pasla creudaJbHOH ynpasJsiouwei Mawmuubl. HMubiMH caosamu,
aBTOMATY BbICHIErO PaHra Jaercs NyTeBKa B KHU3Hb.

Ecsiu KoopiHHATOp TeOpETHYECKHIT MaTy NPOUTPaeT, HauHHaeT-
csl yJayulleHHe aJirOPHTMa ynpaBJieHHsi LeXoM, 3aTeM HOBas Mpo-
BepKa, u T. L.

HanoMHuM, MaTtyy MeXAy MOAENsIMH HAYT B OYEHBb CKAThIe
cpoku. Hanpumep, MoneaupoBanue TpexMecsyHOro mpoiecca yi-
paB/ieHHs] KPYMHBIM L€XOM 3aHMMaeT BCEro HEeCKOJbKO MHHYT.
TlpaBna, moaroToBKa MaTda ¥ CO3JaHHe MOJAeNeH IJUTCA Heje-
JISIMH.

MaMaTb MalUHBI

IMpouecc co3nanusa KuGepHETHUECKON MaIIHHE B KaKOfi-TO cTe-
TIeHH MOXXHO CPaBHUTb C TOSIBJIEHHEM Ha CBeT U (POPMHUPOBaHHEM
yesioBedeckoil nuuHocTH. Henapom cpenn kuGepHeTHkoB B nocien-
HHE rOJbl HAaYajoCh JOBOJILHO MHTEHCHBHOE Da3jieieHHe Ha TpH
Cpymnibl: pOAMTeNeli, NeJlaroroB U COCJHYKHBIEB,

Ponuteny npoekTHPYIOT W HENOCPEACTBEHHO M3 CONMPOTHBIIe-
HHS, NMOJYNPOBOJAHHKOBBIX TPHOJOB, (PEPPUTOBBIX CEPAEUHHKOB H
APYTHX 3/JIeMEHTOB CO3/al0T Te CaMble CTaJjIbHble IKA(Qbl C HEOHO-
BbIMH TJ1a3aMH, KOTOpPble TaK KPaCOYHO OMHCHIBAIOT XKYDPHANHCTHI.
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IMenarorn BKJAABIBAIOT B MaMATh MalIHH 3HaHHUS, HeoOXonH-
Mble UM s JasbHeimel paGoThl.

CocnyuBUB YYacTBYIOT B 3KCIVIyaTallHh MallHuH, pabGoTtaior
BMECTE C HUMH.

IlpaBna, nOpsOK NOSABJEHMS] Ha CBET YNPaBJAIOLUINX MalIUH
HECKOJIbKO HeoObluHblit. CHayasa mefarord cosjgaloT nporpammy
HX paboThi, a YK 3aTeM POJAHUTE]IH NPHUCTYNAIOT K COTBOPEHHUIO Ca-
MHX MaIlHH.

Hrak, nporpaMMa paGoTH KOOpPIHHATOpPa HarpeBaTeNbHOro
Hexa cosflaHa M mpoBepeHa B JabopaTopHbix ycnaoBuax. Hacry-
naer yepen AeHCTBOBATh POJUTENSAM,

ITpexne Bcero HauMHaeTcs TILaTebHOE H3YUEHHE MPOTPaMMBL.
BBIUKC/SIOT TeMN TEXHONOTHYECKOro Npolecca, KOTOPhIM GyjieT
ynpaBJaATh MallHHA. 3aTeM MNOACYHTHLIBAIOT KOJUYECTBO apugMe-
THYECKHX oflepalluii, KOTOpble B CpeJHEM JOJKEH COBepliaTh B
CBOEM 3JIEKTPOHHOM yMe KOOPJIHHATOP AJsl TOTO, YTOGH 06AyMaTh
ojluH xof. Tenepr MOXHO BBIYHCJHTb cpejlHee OBICTPOAEHCTBHE
MallHHbl, T. €, YHCJIO ONepalHuil, COBEPIIAEMEIX B CEKYHAY.

JonycTuM, HarpeBaTeJNbHEIH lieX B cpeJHEM JeJlaeT OfMH XOJ
KaXJIyio MHHYTY (XOX 00beKkTa — KauyeCTBEHHOE H3MEHEeHHe Ha
«JocKe»). B HameM ciyuae NpH3HAKOM TAaKOTO HU3MEHEHHS MOMKET
CJYXKHTb NPHXOJA HOBOH NJIaBKH, MOJOMKa Kakoro-iu6o TexHoJio-
FHYECKOro arperata ¥ T. . A 1js Toro yToGbl BHIGpATh H CHEIATH
OTBETCTBEHHBIH XOJA, KOODAHMHATOPY HEOOGXOAUMO MpPOH3BECTH
120 000 apucmerHyeckux onepauuit caoxenus, Kakoe cpennee
6bicTpOelicTBHE JOMIXKHA HMETh MalllMHa?

120 000 onepanwmii : (1 X 60) cek.= 2000 onepauuit B cEKyHay.

Chnenyouiasi 3ajjaua — pacuer Heo6X0AUMOro 06bEMa NamsaATH
MalUIHHBL, ¥ COBPEMEHHBIX 3JIeKTPOHHBIX MalllUH ABa BHAA NaMATH:
IOJrOBpeMeHHast M onepaTuBHasi. Pasinuue MexJ1y HUMH NpH-
MepHO TaKoe ¥Ke, KaK MeXJ1y NaMsfTbl0 Hallero Mo3ra H MaTepH-
aJIbHOM MaMsThIO, B IEPBYIO OYepeb KHUI'aMH.

UYesioBeueckHil MO3r chnocoGeH 3alOMHHAaTb H OTHICKHBATh B
cBOejl MaMATH HEOOXOAMMble AaHHble NOYTH MIHOBEHHO, Onepa-
tHBHO. HO 06BbeM 3TOro omepaTHBHOrO 3aNOMMHAIOLIErO YCTPOii-
CTBa M3 XUBHIX KJeToK orpanuyed. Ilostomy c¢ pasBHTHEM uH-
BUJIH3aIHHU, C YBEJIHUEHHEM KOJIHYeCTBAa HAKOMJIEHHBIX 3HAHHH JI0-
JAM MPHUILJIOCh CO34aTh HCKYCCTBEHHYIO, JOMNOJHHTENbHYIO Ma-
MsATb, PaKTHYECKH BCSl Halla MaTepHajbHasi KyJbTypa — KHHUTH,
My3eH, apXHUTEKTypHble aHCaMOJIH — eCTb He YTO MHOe, KaK 3amnu-
caHHasl Ha BeKa, Ha ThicAyeneTHss HHGOpMallks, KOTOPYIO BbIpBa-
JIH Yy OIPUPOABL HALUK MPEIKH.

B cBoi0 NoNroBpeMeHHYI0 MaMATh Y€JOBEGK OGBIYHO 3aHOCHT
CBeJEeHHs, KOTOpble He HYXHBI €My eXeCeKyHAHO. A BCIO onepa-
THBHYIO HH(OOPMALHIO OH IEPKHT B CBOEH NaMsTH.

Tax u y maumud. OnepaTuBHas SJIEKTPOHHAS MaMSAThb OGBHIYHO
BO MHOrO pa3 MeHblle Mo 06beMy aosrospemento. Peanusylores
OHHM C MOMOILBIO Pa3/HYHBIX (PH3HYECKHX NPHHUHMOB, IPHYCM OMe-
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paTHBHAsl NaMsATb OGHIYHO CTOMT ropasio AOPOXKe N0JITOBPeMeH-
Hoil. B cBA3u ¢ 3TuM nepex kuGepHeTHKAaMH OOLIUHO CTOUT OYEHD
CJIOXKHas 3ajaya: MOCTPOUTH paboTy MaliHHbI TakuM oOpa3om,
4TO6Bl CBeCTH 00beM OMepaTHBHON NMaMATH K MHHHMYMY.

C npyroit cropoubl, 3amich U BbIGOPKA HEOOXOAHMBIX JaHHBIX
B mpolecce paGoOTH MaLIMHBI H3 JOJrOBPEMEHHOH naMsTH HPOHC-
XOIHUT ropasfo MejiJieHHee, YeM H3 onepaTHBHOi. Bcnomuure Ka-
Kyl0-i160 1aTy ropasio Jierye, 4eM HCKaTb B CIPaBOUHHKE HJH
IHUHUKJAONEAHH. DTy CTOPOHY BONMPOCA NPUXOXUTCH YYHTHIBATD MPHU
pacuere ObictpopeiicTBust MauHHbl. OOGLIYHO B OMEpaTUBHYIO MNa-
MATb MallMHbl BHOCAT MPEX/Je Bcero nporpamMmy ee paGorsl. Ecau
6bl 5TY HHCTPYKLUUIO POJTHTEIH MOMECTHIH B JAOJTOBPEMEHHYIO Na-
MATb, TO X HETHLIE OKa3aJoch Obl B MOJIOXKEHUH YesOBeKa, CeB-
HIEro 3a pyJib aBTOMAIUHHbI, HE BbIYYUB NPaBHJ ABHXKEHHs, B Ha-
JexXJe Ha CnpaBOYHHK, KOTOPBIH OH cCOOMpaeTcsi BHITACKHBATh U3
KapMaHa Ha KaX/IOM nepeKkpecTke.

YacTh onepaTHBHO! NaMSATH KOOPAHHATOPA HEOGXOAHMO OT-
BECTH [Js1 3allOMHHAHHS CHTyallMH B Uexe. Beab sta uudopma-
uMs [OCTYMaeT K HeMy MOUTH exXeceKyHAHo. Ilo mpoiunectsuu He-
KOTOPOrO NpOMeXYyTKa BpeMeHH 3Ty HH(POPMAaUUIO HEOGXOAHMO
CTHPATh.

Hakowen, B onepaTHBHOl NaMATH 3aMHCHIBAIOTCS U HEKOTOPbIE
HauboJiee Ba{Hble MPOMEXYTOUHble Pa3MBbIIJIEHHS] MaIlHHbI, TO,
YTO JEpPKaT «B yMe».

Bcest ocranbHas undopMalus, € xoropofi onepupyer ynpasas-
ollasi MallldHA: JOJTrOBPEMEHHbIH NPOTrHO3, OCHOBHbIE XapaKTepH-
CTHKH ynpaBJjsgeMoro o6bekra (A5 KOOPAMHATOPA — YHCJIO Ile-
yeil B Lexe, YUCJO KPAaHOB, MJAHOBBI rpaduKk peMolta neued
M T. I.), 3aMUCBIBAaeTCsl B JO/rOBPEMEHHOE 3alMOMHHAIollee YCT-
PONCTBO.

HepBHag cucrema

IlesaTenbHOCTb HHKEHEPOB, CO3MAOIHX YIPABASIOUIYIO MallH-
HY BBICIIEr0 paHra, OTHIOAb He KOHYAeTCs IOCJe NOSIBJCHHS Ha
CBeT CaMoro aBToMaTa. DJIeKTPOHHAsl MaUIMHA — SIAPO, MO3r Y-
pasasioutet cucreMel. Ho n/1s Toro yro6ul oHa cMor/1a ynpasaaTh,
ee HeoO6XOJHMO CHaOIUTh «HEPBHOH CHCTEMOII».

ABTOMAaThHI MepPBOro PaHra ympaBJsiiOT HENOCPEACTBEHHO TeX-
HOJIOrHYeCKHMH oObektamu. [losTomy B uX «HepBHyio cucremy»
BXOJSIT TepMomaphl, PacXof0OMeDbl, ra30aHa/IM3aToOPHl, T. €. jaT-
YMKH, C MOMOIILIO KOTOPbIX 3JIEKTPOHHAsl MalIHHA MOJy4YaeT HH-
(opmaunio o paboTe BBEPEHHOro eii arperata W llesasi ceThb Ka-
HaJIOB CBA3H, 0 KOTOPLIM ABHXKeTc HHOOPMAaLHUs K MallHHE U OT
MaLIHHbL.

ITono6no HauanbHUKY LeXa, KOOPAHHATOP GYAET NoNyYatTh HH-
dopmauuio HE OT MEPBUYHELIX MPHGOPOB, @ OT CBOMX 3/1eKTPOHHBIX
MOMOUIHHKOB — MaLUHH NepBOro paHra.,
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VX npukassl BOCHPUHUMAIOT IPYTHe 3JeKTPOHHbIE MalluHbl U YXKe
CaMH ynpasJsIOT UCIOJIHUTEIbHBIMHM OPTaHaMH.

«HepBHasi cuctema» koopauHaTopa HarpesaTe/bHOTO [exa
6yleT CocTOATb M3 MHOTOUYMCJEHHbIX KaHasoB cBsizu. Koopauna-
TOp AOJXKeH ObiTh B Kypce paGoThl BCEro yuacTKa: MapTEHOBCKHH
LeX — HarpeBaTesbHbI 1eX — O6ioMuHr. [lostoMy nBoiiHble Ka-
HaJ/Ibl CBSKYT €ro ¢ AHCIeTyepaMH MapTeHOBCKOro uexa H 6Jio-
munra. Tague e JUHMH CBA3H MOUAYT OT KOOpAMHATOpa K Ma-
IIMHAM, YNpaBasioOlUM paboTol medell M TPAHCHOPTHBIX CPEICTB
HarpeBaTeJbHOro Lexa.

Korna Gymer cosmaHa MHorocryneHuartass KuGepHeTHUeCKas
CHCTEeMa YrnpaBJieHHs] MeTaJIypruieckuM KOMOHHATOM CBEpXY H0-
HH3Y, CrlelHaJbHble KaHaJbl CBA3H COENHMHAT KOOPAUHATOP C BbI-
HIeCTOSILIMMH 3JIEKTPOHHBIMH HayasbHuKaMH. Ha mepBoM iKe 3ra-
ne paGoThl POJib BHIIIECTOSIEr0 HadajbHUKA OYIET BBINOJHATH
omnepaTop, KOTOpBIH, B CBOIO Ouepelb, CBSXKETCS C TJIaBHbBIM HH-
JKeHepOM HJIH JPYTHMH PYKOBOJUTENSIMH KOMOHHATA.

Kax u3BecTHO, BCe 3JEeKTPOHHble MAIIHHBI «Pa3roBapHBAIOT»
U «pa3MbIILJSIOTY Ha JIEKTPOHHO-UMNYJILCHOM si3biKe. EcrecTBen-
HO, YTO aBTOMAaThl NEPBOTO U BTOPOTrO pPaHroB OYIAYT OGMEHHBAThL-
ca uHdopMalueil TakXKe Ha 3TOM s3blKe. A JIHMCIEeTYepH MapTeHa
n 6atoMuHra 6yAyT nepefaBaTh CBOM COOOGILEHHSI KOOPAHHATOPY C
IOMOLIbIO annapara, MOX0Kero Ha TejaerpadHbIil.

OTMeTHM OJHY OCOOEHHOCTb: TMOcjaeJHHe paGoTbl aBTOMAaTH-
3aTOPOB MOKa3aJjH, 4TO BCe KHOEPHEeTHYECKHe YNpaBJeHIbl paH-
ra Hava/IbHHKa LleXxa M BhIlle JOJIKHB HMeTb CBOeoGpasHoro...
aJekTpoHHoro cekperaps. IlpaBaa, B Texuuueckux oruerax HUU
3TOT «CeKpeTapb» HUMeHyercs Kyaa ckpomHee: YCO (ycrpoiictBo
cBsi3u ¢ o6bekToM). Ho B npunmune 31oT 6J10K BHINOJNHSCT H ce-
KpeTapckhe (QyHKLHH.

JonycTuM, KOOpAHHATOP CO3[aH U YNPaBJsET HEXOM. DJeKT-
POHHBIH MO3r COCPEJOTOYEHHO pellaeT 3ajayy focajna NMpUOLIB-
wefi nnaBku. M BApPyr MawmuHa, ynpasasiomas paGoToii TpaHc-
nopra, nmocelaer BHeouepenHoii curuaj. Uro nenars? IlpepBath
BbIYHC/IEHHS M pa3obpaTh HOBoe coobuwenue? HMau ynpsimo mpo-
AOJKaTh paboTy? ODVEKTPOHHbIH MO3r, KaK U YesoBeK, He Mo-
XKeT peliaTh ABE 3a/a4M OJHOBPEMEHHO, A BADYT CHrHaJ aBapuii-
HBIiT?

Atum BonpocoM H 3aiiMercsi YCO. OHo BHISICHHT CTeNenb BaxK-
HOCTH CHTHaJIa, B C/lyyae HEOOXOIUMOCTH NpepBeT mpoiecc pas-
MblLLJIEHHS Haua/bHHKA. Eciu coobluenue MoXer mopoxaath, To
YCO 3anoMHHUT €ro H nepefact KOOPIAHHATOPY, KOTJa TOT 3aKOH-
YUT OUepelHOil ITam pacyera,

K coxaJsieHulo, cpeiicTBa COBPEMEHHON BBIUHCIUTEILHON Tex-
HHKH He JOCTHIJIH elle HeoOXOJHUMOTO YPOBHSI HajexuocTd. [lo-
3TOMY CO3JaTesNH KHOepHeTHYECKHX YNpaBJeHleB, 0COGEHHO BhbIC-
uiero paHra, 00513aTeJIbHO MPEAYCMATPUBAIOT KOHTPOJIb [esATeb-
HOCTH MaLIHH cO CTopolbl yeaoBeka. C 3Toil Uenblo Bece BaxHeii-
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HIHe pelleHusi, NPUHUMaeMble Mall{HOI, BHIBOAATCA HA CBETOBOE
Tab/0 KBanH(pHUMPOBaHHOro KouTposepa. OH oleHABaeT HX ¢
TOYKH 3PEHHMS PasyMHOCTH M Ge3onacHoctd. Ecnu pemienue npu-
HSITO NPaBUJbHO, KOHTpOJEp AaeT «100pO» M HaXKMMaeT ChneuH-
aJbHYI0 KHONKY. TeM caMblM OH MOZHHUMaeT HEeBUJIMMBbIH IJar-
6aym, u npukas, BbipaGOTaHHBII MalUWHOM, peanusyercs. B cay-
Yae OWMOKH MPHKA3 3JIEKTPOHHOTO YNpaBJEeHLA OTMEHseTcs, H
KOHTPOJIEp CaM NPHHHMAaeT HYXKHOe pelieHHe.

Kcrarth, nogo6Has cTpaxoBKa CYLIECTBYeT M B CHCTeMax, Tie
HeT MamHH. B aBapHilHBIX CHTyauMsX B TPy BCTymaer Bhiciuee
HayaJbCTBO.

HEKOTOPDBIE NPOBJEMbBI

Iae roToBAT KNGEPHETHKOB

Co3znanne KHGEPHETHUECKHX YNPABJIEHUEB BBICLIEr0 PaHra —
O/lHa M3 CaMBIX CJIOXKHbIX 3aJlai COBPEMEHHOH HayKH M TEXHHUKH.
YueHbie ¥ HHXKEHEPH MAYT MO IeJIMHE: B MHpPE N0 CHX MOP HeET
BY OJIHOH MaNIWHBI, YNpPaBJAAOLEH OQHMM LEXOM MWJH HECKOJb-
KHMH.

EctecTBeHHO, Ha NMHOHEPOB XJLIHYJa JIaBHHA TEXHHYECKHX,
S5KOHOMHYECKHX, MaT€MaTHYeCKHX, ICHXOJOTHYECKHX npoGJaeM.
Oana U3 HUX — HOJATOTOBKA HHXKEHEPOB-KHOEPHETHKOB.

PaGora Hax nepBbIMH aBTOMAaTaMM BBICIHEr0 paHra I0Kashbi-
BaeT, YTO HYXHbBI BbICOKOKBaJH(PHUHPOBAHHbIe KHOEpHETHKH.
Benb, K NpHMepy, B NPOEKTHPOBAHHH KOOpJAMHATOpa HarpeBa-
TEABHOTO 1Ll€Xa Y4YacCTBOBAaJH MAaTEMaTHKH, TEIIOTEXHHKH, KO-
HOMMCTBI, METAJUIYPTH, CNEUHaJNUCTl N0 TeleMeXaHHKe, BBbIYHC-
JHTENBHON TEXHUKE, NIPOPPAMMHDPOBAHHUIO...

OnuH yesioBEK HE MOXET BMECTHUTb B CBOIO NaMSATh TaKYIO
yitmy 3nanuii. 1 B HayyHO-HCCIel0BaTENbCKUX HHCTHUTYTaX MOsB-
JSIOTCA CHHTETHYeCKHe KHOEDHeTHKH, T. €., TOBOPSI MOMpPOCTY, —
rpynnbl CHENHAJHCTOB Pa3HbIX npodHuei.

BnpoueMm u 3aech ecTb TpyAHocTH. He xBataer cnennasucros,
yjeHbl rpynnbl fojaro cpabatbiBatoresi. Bor nouemy muorne HUU
¢ kuGepHEeTHYECKHM YKJOHOM CErojiHsl MOXOXH Ha (pUIHAJbl HH-
CTHTYTa YCOBEPLIEHCTBOBAHHS HHKEHEPOB M TEXHUKOB.

I'ne Buixop? B MOCKOBCKOM SHEPreTHUECKOM HHCTHTYTE, Ha-
npuMep, N0 MHUIHATHBE CTYJ€HYECKOr0 KOHCTPYKTOPCKOro Giopo
pa6oTalOT KOMIJIEKCHbIE TPYNINbl AJS PEUIeHHs] KHOEPHETHYeCKUX
sagau. Ilocsne okonuanus yueGHl 3TH TPyNnbl B MOJHOM cOcTaBe
HaNpaBJsIOTCH B HayYHBIE UEHTPLI CTPAHBL.

MaTeMaTUKOB-NPOrPaMMHCTOB M1 BBLIUHCAHTENLHBIX MallHuH
TOTOBAT M B CPEJHHX IKoJaX. Bnepsbie B MHpe 3aHATHA N0 3JeK-
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TPOHHO-BBIYHC/HTEABHON TEXHUKE OPraHH30BaHBI B MOCKOBCKOH
mxosae Ne 455. Hag mikonbuukaMu wedcerByer LlenTpanbHblii HH-
CTHUTYT KOMIJIEKCHOH aBTOMAaTH3alHUH. YUEHHKH MPOXOAAT MPakK-
TUKY B BBIYMC/IMTENBHOM LIEHTPe HHCTHTYTa, coTpyAauiku HHUH
YUTAIOT B LIKOJIE JIEKIUH, HeJlaBHO HHCTHUTYT MepejfaJ KoJje Bbi-
YUCAUTEJNbHYIO MAlIHHY.

KoHeuHo, Henb3sl 3aKpbiBaTh Ivia3a Ha TO, YTC COBpeMeHHas
BBIUHC/IHTE/IbHAA TEXHHKA elle oYeHb cloXkKHa. Bor noyemy 6oJib-
IOl UHTepec BhI3bIBAIOT paboThl YUEHBIX H HHKeHepoB KHeBcKoro
HHCTUTYTAa KuGepHeTHKH. OHH TNPOEKTHPYIOT BBIYHCJIUTENbHbIE
MalUHHBI CpeJHero GLICTPOAEHCTBHSA C HeOObIUafiHO MPOCTHIMH YCT-
poficTBaMu BBOJ@ M BnlBoJa HH(OpPMAIMH, UTO HaMHOro obJerya-
€T 33a/lauy B3aHMONOHHMAaHHS MeXIY YeJOBEKOM H MalIHHOI.

ABTOpBI 9THX MallHH HEJaBHO NpOJienajd HHTEPECHbIR OMbIT.
HecATUKNIACCHUKY, COBEPUIEHHO HE 3HAKOMOMY C BBIUHCJHTE/b-
HO{l TEXHHKOMH, Jajii NMPOYEeCTb HHCTPYKIHIO MO HCMOJb30BAHHIO
MaiuuHbl. Yepes nosyaca loHolia ces 3a myJabT U HayaJ CaMOCTO-
ATe/bHO peliaTb KHOepHeTHYEeCKHe 3a1auH,

EcTecrseHHbI 0TOOP

KpynHeiimue yuensle MHpa NpPH3HAIOT: cefivac Ha 3eMue co-
BeplllaeTcs BTOpasi NMPOMBILIJIEHHas1 peBogouus. B xone mepsoit
PEBOJIIOLUH JIIOJH Nepefaji NapoOBLIM U SJIEKTPHUECKHM MallHHaM
pa6oTy, KOTOpYIO paHblle Henanu HX PyKH U Horu. Tenmephb asek-
TPOHHBIE BBIYHCJIHTENbHbIE MAUIMHE! BHIMOJHAIOT GYHKIUY YesoBe-
yeckoro Mo3ra. Hanpumep, ynpasJ/siioT NpOU3BOACTBOM,

B 6auxaiiliie roabl cTpaHe NOTPeGYIOTCS TBHICSYH YNPAaBJSIO-
IMX MalluH. MaccoBoe NMpPOH3BOACTBO 3KOHOMHYHO TOJIBKO NpH
TUNU3alHM U aBTOMATH3aLHH TEXHOJOTHYECKHX MPOLECCOB.

Bo3MoxHa /1M B NMpUMHUMIE aBTOMaTH3aLUsl HHAYCTPHU 3JEK-
TPOHHBIX MallHH?

B AMepHKe y»Ke HECKOJIbKO JeT NEHCTBYET MOJHOCTHbIO aBTO-
MaTH3UPOBAHHbIH 3aBOJ, NPOU3BOASILIUI PAAHONPHEMHHKH, DJeK-
TPOHHAsI HAUYHHKA COBPEMEHHBIX BBIYHCJHMTEJbHBIX THFAHTOB B
IpHHIIKIE He OTJIHYaercs oT paaxocxeM. MHrepecHo, uro B ynpas-
JIeHHH 3THM PaJH03aBOJOM LIHPOKOE ydacTHE MPUHHUMAIOT BbIUKC-
JautenbHble yerpoiictBa. MHBIMH ciloBaMHM, He HCK/IOYEHO, 4TO
3/eKTPOHHblE MallMHbI OYAYT CO3laBaTh CBOHX CoGpaThes, T. e.
3aHUMAaTbCA caMoBocnpousBeaeHueM. B stoit dopmynuposke et
HHuero crpamuoro. JJocTaToyHo BCOOMHHTB, YTO MeTan1006pada-
ThiBalOLU[HE CTaHKH (aKTHUYECKH TOXKe 3aHHMAaIOTCA CaMOBOC-
fIpoU3BeJleHHeM, NpaBaa NMoj ynpaBJeHHeM JIoLeH,

Bonpoc 0 THIOBOM H MacCOBOM NPOM3BOACTBE KHOGepHETHYEC-
KOl TEXHUKH YK€ CTOUT Nepes HHKEeHepaAMH H YYeHBIMH.

Ho 3neck ecTb nenblii psag npobaeM.

OpraHu3M KaXJ0ro 4e/oBeKa, CJIOBHO M3 KHPMHYHKOB, MOCT-
poed u3 100 TPUIJHOHOB CTAaHAAPTHBIX 3J1EMCHTOB — KJETOK. A
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B MalIHHHON KHOEPHETHKE MOKa HJAET OTHIO[Ab HE THIIOBOE CTPOH-
TEJbLCTBO.

UyTb 14 HEe B KaXJo# JabopaTopuH, He roBops yxe o HUH,
€OTBOPSAIOTCA CBOM COGCTBEHHBIE 3J1€MEHTHl 3JEKTPOHHBIX MaIUHH,
B crpane paspaGoraHo u LeHCTBYeT NO MeHblLIeil Mepe HEeCKOJIbKO
COT pa3Ho06Gpa3HBIX CXEM M KOHCTPYKUHH, TPHITEPOB, YCHJHTeEH,
BelTHJIeH, CyMMaTOPOB H T. . MOXHO CKa3aTk, 4TO B 3JIEKTPOHH-
Ke uaer cBoeoGpasHbiil ecrecTBeHHbI or6op. Hano npusuatsh, 4ro
3TOT OTGOP COBEPINAETCSA B THICAUH, @ TO H B MHJIJIHOHBI pa3 ObICT-
pee, ueM TOT, KOTOPHIH OCylLlecTB/seT NepBO3faHHasi npupoia B
MHpe XKHBbIX OpraHu3MoB. UTo6bl H36aBHTh Ye/IOBEKA OT HEHYX-
HOTO €My XBOCTa, BpHpoje NOoTPe6oBaJOCh 0KOJI0 CTa THICAU JeT.
Co3paTesy JKe 3JeKTPOHHLIX MallMH B TeYEHHe NeCATHJETHS me-
peliyid oT JaMi K NOoJyNPOBOJAHHKAM.

B nocaensee BpeMsi B 00J1aCTH YHH(HKALHH 3JIeMEHTOB Ha-
METHJICSL M3BeCTHHII mporpecc, MHorue HayyHo-HCCJAeL0BaTe/] b~
CKHe OpraiH3alMH CTpeMATCA BbIGpaTb H3 CYUIECTBYIOIHX CXEM
HaWJyylliie ¥ MCIOJb30BaTh HX AJS CO3AAHHUA CAMBIX Pas3.JHUYHBIX
MaiiyH.

CylLecTBYIOT THICSUH Pa3anyHbixX npodeccuii. OnHaKo BCIOAY—
Ha cleHe TeaTpa, 3a LITYpPBaJOM CaMoOJieTa, Y KYXOHHOH IJIH=
Thi — AeilCTBYeT OAHO H TO XKe «YyCTPOHCTBO» — yeyioBek. Hawm op-
TaHu3M — [OHCTHHE YHHBepCaJlbHasl KOHCTPYKIHsS., 3a HCKJIoue-
HHeM DEAKHX CJydaeB BCe OCHOBHblE MapaMeTpbl YeJIOBEYECKOro
oprannama — 00beM NaMATH, CKOPOCTb PaGoOThl MO3ra, CHJa My-
CKYJIOB, OBICTPOTA PEaKUHH H T. . — B CPellHEM OAHHAKOBHI,

A B Mupe 3/JIEKTPOHHBIX MalUHH COBCEM HHasi CHTyalLus.

Ectp THXOXOAHBIE MalUHHBI, coOBepulaioiiHe B cekyHay 100
onepauwii, U THFaHTbl, PabOTAIOLIHE B THICAUY H 6o/ee pa3 GbiCT-
pee. Tak ke pe3ko Kosebjercs o6beM maMmaTH. Ectb Maluunbl
YHHBepcaJibHbie H CNelHaJH3HPOBaHHbIE; NepBble CNOCOGHLI pe-
WaTh OYeHb MHOIO Pa3JHYHBIX 3aJaY, BTOPble — JIHUIb OJHY KOHe
KpPeTHylo.

Hinxenepnl u yueHble Bce Yallle PHXOAAT K BHIBOAY, UTO HEOO-
XOAHMO YHH(UIHPOBATbL HE TOJNbKO 3JIeMEHTbl MallHH, HO U CaMH
MauminHe. EpyvHoro MHeHus 3jechb euwie HeT., Ho oueBujno onHO:
KOHCTPYKTOPbl MallMH He OYAYT C/eno caefoBaTh 3a MPHPOAO.
BeposTHO, NOABHTCA HECKOJIBKO CTaHAAPTHBIX THNOB MallHMH, KO-
TOpble OYAYT HCNOJB30BaThCA B ONpeJe/eHHbX cdepax.

TlepBbiit War B 3TOM HanpaBJieHHH Yyxke cienaH. B Kuesckom
BUCTHTYTe KHOEDHEeTHKH pa3paboTaHa yHHMBepcaJibHas MalIMHA
minpokoro Hasuavennss (YMUIH). Oua cnoco6ua pewats wupo-
KHIl Kpyr 3ajay ynpaBjeHH NPOH3BOACTBEHHBIMH IMPOilecCaMH.
Mauiuna nyweHa B cepHio.

KuGepuernku HAYT H Aanbile. Kak Mbl yKe rOBOPHJIH, OTPOM-
HYI0 JIOJII0 TPYy/Ja OTHHMaeT pa3pab0TKa aJropuTMa H COCTaBJie-
HEe nporpaMMbl pa6oThl Mauinubl. MHxeHepb! 06bIYHO TaHLYIOT
OT MEYKH: allaJH3HPYIOT 0OBEKT, COCTaBJAAIOT aJTOPUTM H T. A.
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O/nHaKo OnbIT TOBOPHT, YTO MHOTHE NMPOLECCH  YNpaBJaeHHT
onHoTHnHbl. U, clienoBaTesnbHO, B IPOEKTHPOBAHHH HOBOM CHCTe-
MBI MOJKHO HCIOJIb30BaTh OT[EJbHbIE YAaCTH HJIH JaXe HeJble yke
HMeIoIHeCs] aJropuT™Mbl W nporpaMmbl. MHbBIMH c1oBaMH, peub
HJIeT 0 co3laHHH COOPHHKOB YNpaBJsIOIMX aJrOPHTMOB H Mpo-
rpaMM, KOTOPBIMM MOLJH Obl MOJIb30BaThCA aBTOMATH3aTOPbI pas-
JIHYHBIX OTpacjell HapOJHOro Xxo3siictBa. Tak, aJrOpUTM BBIYHC-
JHTENbHOI MaIIWHBl IJsSI  YIPaBJeHHS TEeMJ03JIEKTPOCTaHIIHEM,
paspat6oraunsiii B LIHUMKA, rogurcs u ans ynpasneHus npyru-
mu TILI. A B anaropurMe cOBeTYHKAa AHpPEKTOPa MarHuTOropcKo-
FO MeTaJulypruyeckoro kom6unara (06 sToii MawmnHe GyjaeT pac-
€Ka3aHO HHXKE) €CTh 3JIeMEHThl, KOTOPblE MOMKHO HCIOJb30BATh
npH paspaboTke COBETYHKOB NpeAcelaTesell COBETOB HapPOIHOTO
X0351iCTBa.

MaremaTHyecKHil nyThb

Koria yueHnie NpOEKTHPOBaJ/iM MalIHHBI CO CKOPOCTBIO NECATh
THICAY ONepalyil B CEKYHAY H Bbillle, MHOTHE YIHBJAJHChL: 3a-
yemM? Ha 3emsie He Tak y»X MHOro 3ajnayd, KOTOpble HEOOGXOAHMO
pellaTh C MOMOIIbI0 MamIHH. 32 KOPOTKHH CPOK BAlUH 3JEKTPOH~
Hble THIFaHTHl NepepelnanT Bce. A 4To NoToM?

C Tex nop npouuio aecsith Jer. [ efcTBYIOT yXKe THICAYH CBEPX-
6LICTPOAEHCTBYIOIHX KHOEPHETHYECKHX BBIUHCJHTENEH, a NOTOK
3ajay He yMeHbHIaeTcs. Bo BceX BbIYMC/IHTENbHBIX LIEHTPAX CTpa-
Hbl Ha «NpHEM» K MalIMHAM 3aNHCHIBAIOTCA 33 HENENH H MeCSIbl.

Hnrepecno u apyroe: ectb 3ajaui, IJs PElIeHHA KOTODPHIX He
xBataet ckopoctd B 100 Thicsu onepauuil B ceKyHny u Gosee. Uto-
6Bl peliuTh, HanpUMep, 3aflayy ONTHMaJbHOrO CHabGXKeHus B Mac-
mrtabax YKpaHHbl, HyKHa MalllMHa, COBepIIAiOWass B CEKyHAY
MHJIHAPAbI onepaluii.

3nauuT, HaAO0 CO34aBaTh MALIMHHE ¢ GOJBIIHM GHICTPOAEHCT-
BHEM.

Ho paGora Hax nepBpIMH OLICTPONEHCTBYIOLIMMH MalIHHAMH
noKasaJia, YTO MOBLIIIEHHEe CKOPOCTH HeH306€XKHO BeJeT K yCJI0XK-~
HEHHIO KOHCTPYKIHH, YBEJHUYEHHIO YHCJIa 3J1eMEHTOB MAaHIHHBHI.

M 3pech BO3HHKaeT cepbe3Hoe «HO». Kak mpaBuso, usgeiue,
paccuHTaHHOE Ha JJMTEJNbHYIO 3KCIJIyaTalldlo, He MOXeT mpopa-
6oTaTh Bechb cpok Ge3 mosoMok. Ho kak "acto 6Gyiaer BHXOAHTH
H3 CTPOsl AaHHOe YCTPOHCTBO MM JeTanb? Ecau rosopar, uro na-
Jle’XHOCTh 3JeKTpHUuecKoit Jammnouku pasHa 0,99, smauuT m3roro-
BuTe b rapanTHpyetr Ha 99 npouenTtoB u3 100, uTo 3Tta 1aMnouka
He NepPeropHT paHblie NOJ0XKEHHOTro el CpoKa.

B cucreme, cocrosameii 3 10 mogoOHLIX JlaMnoyek, BepoAT-
HOCTb TOTO, YTO MEPEropuT XoTs Obl OJHA H3 HHX, BO3pacCTaeT B
10 pas.

CaenoBaTtenbho, UeM 6oJibllie 3JIeMEHTOB BXOAHUT B COCTaB TeX-
HHYECKOro yYCTPOHCTBA, TEM HHXKE HAAEKHOCTb 3TOr0 YCTPOICTBa
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(aBCOMIOTHO HAJEeXKHbIX SJEMEHTOB B TEXHUKE HE CYIIECTBYeET).
B snektpuueckoi nammnouke 11 meraseii, B teseBu3ope — 500, B
asroMoGuJjie — okoJsio 10 Teicsiu. B coBpemeHHBIX 3JIGKTPOHHBIX
MallMHax 4ucjo 3JaeMeHToB aoxonut a0 100 teicau. Hewucnpas-
HOCTb XOTSI OBl OJHOTO 3JIeMEHTa, BXOJASILLEro B COCTaB TeXHHUe-
CKOTO YCTPOKCTBA, HEPEAKO BBIBOJHT €ro U3 CTPOsl,

ITosToMy noBbillieHHe GLICTPOAEHCTBHS MallHH MyTeM yBeJduye-
HHMS YMCJa BXOAALIKMX B HHUX AeTalieill — OTHIONb He JYUYInHuil crno-
c06. Oco6eHno onaceH OH AJS co3[aTesieil yNnpaBasIOMUX MalliH.
Benp nocsieiHUM AOBepsieTcsl YNpaBJeHHe CIO0MHEHIIHMH 06beK«
TaMH, HalpUMep CTpPaTerdiyeCKUMH PaKeTaMHU HJ/H XKeJe3HOAOPOXK-
HbIMH COCTaBaMH.

K coxaJienn1o, COBpeMeHHbIM BBIYHCJIHTENBHEIM MalIHHAM ellle
oueHb faJieKo 0 HaJeXXHOCTH yesnoBeyeckoro mMosra. Jlyu Ilacrep,
HanpuMep, clejiajl Bce CBOH OTKPBITHA, UMes JiHIIb OXHY M0JO-
BHHY Mo3ra: apyras Gelna aTpodHpoBaHa B JeTCTBe B pe3y.bTa-
T€ KPOBOM3J/IHAHHS.

CyiiecTByeT TeOpHSI CO3[aHHSl HaJeXHBIX YCTPOHCTB H3 He-
BaJleXXHbIX 3jeMeHToB. Ho ee omucaHue BBIXOJHUT 3a PaMKH JaH-
HO# 6POLIIOPHI.

KuGepHeTHKaM MPHXONUTCS HCKAaTh HHblE BO3MOXKHOCTH MO-
BbIIIEHHs] CKOPOCTH pabGoThl cBOMX MalliuH. BrnpoueM, menaior ond
3TO M M3 APYTHX coOOpaKeHHui.

B npunuune GbicTpOoAeiiCTBHE MaIUHH 3aBUCHT OT CKOPOCTH
JIBHKEHHST MMIYJIbCOB MO 3JIEKTPOHHBIM KOMMYHHKALMAM BHYT-
pu ycrpoiictBa. HauGoabie#i ckopocTbio 06/1aJaI0T HMMYJIbChI
csera, Takum o6pa3oM, Ha MyTH YBeJUYEHHUS] OHBICTPOHEHCTBHSA
JIeKTPOHHBIX MAalIMH METONOM YCKODEHHs JBUXKEHHS HMIYJbCOB
BCTaeT TEOPUST OTHOCHTEJbHOCTH.

Cefiyac kuGepHeTHKH HauOoJiee NepCNeKTHBHBIM TPH3HAIOT
maTeMaTHuecKHil nyTb. Peub uuaer o pa3pa6oTke chnemHaJbHbiX
MaTeMaTHYeCKHX METONOB YCKODEHHOTO pelLIeHHsI MallHHAMH
pa3/IMUHBIX 3ajay ynpasJjenus. X MOryT npHMeHsiTh TOJIbKO Ma-
winnbl, [l yesoBeyeckoro MbILIJIEHHS OHH CJMIIKOM TPOMO3JKH.

31ech MOXKHO CHOBAa MPOBECTH AaHAJOTHIO C HIAaXMaTHOH Wr-
poil. [lomycTHM, 4TO LIaXMaTHCT-JIIOOHTENb, 3HAIOIHA OCHOBBI
IIaXMaTHOTO HCKYCCTBa, nMepeGUpaeT mepef KaxKAbiM XONOM Bce
BO3MOXHbIE, B TOM YHCJ/Ie ¥ NJIOXHE, BADHAHTBHI CBOEH HrPbl H OT-
BeTOB MPOTHBHHKA. He HCKJIOUEHO, 4TO OH cMOXKeT O6bIrpaTth Aa-
Ke rpoccMeiicTepa, ecad 3abblTh O LEHTHOTE.

OnbiTHBIN WaXMaTHCT, OTOPAcbiBasi 3aBelOMO HErOIHbIe XObl,
HaXOJHT ONTHMAaJIbHBIH NyTb K BBHIUTPHILIY ropa3jo GbicTpee.

BoT TakuM yCKOpeHHBIM NpHeMaM paGoThl MaTeMaTHKH CTpe-
MATCS HayYUTb KHOEpHETHYEeCKHe MaLIHHBL,

MeToabl TEOPHH HIP, TEOPHH MacCOBOr0 OGC/AYKHUBAHHSA, TeO-
PHH JIHHEHHOro M JHMHaMHYECKOTO NMporpaMMHPOBAaHHS — MepBbie
lard B 3tomM HanpasJjenud. Ho v onu nospossitoT yckoputh mpo-
lecc pelleHHs 3a4ay B COTHH H ThICAYH pa3,
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dddext Geccnopen

HenoBepue K xuHOepueTHKE, NPOJOJIKABIIEECS MOYTH JECATh
JieT, CMEHHJIOCh TIOJIHBIM NpH3HaHWeM. Tenepb Halll KHOEpHETH-
YecKHe MaUIMHBI BelyT SKOHOMHYECKHEe pacyeTbl, NPOBOISAT MEAH-
IHHCKHE SKCMEePHMEHTbl H XHMHYeCKHe HCCIeJOBaHHA, pellaioT
6nosornyeckue npoGJaeMsl H T. A.

Ho ects eute o6sacty, rae 371eKTpOHHbIE MalIMHBI BCTPEUYaloT
kpacHbiit cBet. Oco6eHHO MHOrO mperpaj mepejy BXOLOM B coepy
ONepaTHBHOTO YNpaBJeHHsI NPOH3BOJCTBOM.

Ilpon3BoACTBEHHHKH HEPEeNKO PacCyKAaloT TaK: OAHO e
paspelliuTh MalllHHE 3aHHMAaTbCSl TEOPETHUECKUMH pacyeTamH,
Ipyroe — JOMYCTHTh €€ K HENoCPeJCTBEHHOMY YMpPaB/EHHIO Iie-
XOM. B KaKo#-TO CTeNneHH HX MOXKHO NOHATb. PaHblie aBTOMAaTH-
3aTOpbl MPETEHAOBAJM HAa CTAHOK, NPECC, MAKCHMYM Ha JHHHIO
cradkoB. Y nupekTop 3aBoza, HHOrja JlaxKe U3 GOSI3HH MPOCABITH
pytiHepoM, mea Ha puck. Celluac aBTOMAaTHKAa MIET HaJibile.

Axkapnemuka B. M. I'nymkosa, nupekropa Kuesckoro HHcTuTy-
Ta KHOEpHETHKH, KaK-TO CIPOCHJIM, NOYEMY CBOIO YHPaBJSIOLLYIO
MallHHY OH BHepBbie NMOCTaBHJ Ha COJOBOM 3aBoje. Beab Goliu,
HaBepHoe, 6oJiee BaXKHble 0O BEKTHI,

AkajeMHuK JyKaBo yJbIGHYICSA:

— JlupekTop 3TOoro 3aBoxa Mo# Xopouluik 3Hakombiit. OH no-
BEpHJ B Hallly MallHHy, Temnepp-To ee PBYT Ha 4acCTH — 3KOHO-
MHUYECKHI 3¢ (¢eKT orpoMHbiii. A BHauyaie...

dxoHoMuyeckui 3¢ ¢ekT ...ABTOMaTH3aTOPH ENHHOAYIIHH B
OLIEHKe POJIH 3KOHOMHYECKOro 060CcHOBaHHUS 3((PeKTHBHON Kubep-
HeTHuYeCKOH TeXHHKH. OHH CYHMTAIOT, YTO B OCHOBE TNPOEKTa KOM-
JIEKCHOH aBTOMATH3aLMH JI000r0 MPOU3BOACTBA NOJKHbI CTOSTh
uH}PE, BbIpaXKaloOlHE 3KOHOMHYECKYIO BLIFOAY, KOTOPYK JacT
cHCTEMa.

JKoHOMUUecKH# 3¢ (deKT TecHO cBsizaH ¢ 3((PeKroM HCHXO0J/10-
ruueckHM. OT TOro, KaKk BCTPeTAT KHOEPHETHYECKYIO TEXHHKY I1po-
H3BOJICTBEHHUKH, 3aBUCHT OYeHb MHOTO. MI3BeCTHBI CiyuaH, Koraa
Ha 3aBOAax Oe3jEHCTByeT HOBeilas aBTOMaTHKAa, a paboTaior
no crapuske, Bpyunyio. CoTpyAHHKaM 3aBOAa KaXeTcs, YTO TakK
NPOH3BOJHTEJbHOCTb BbIILE,

Heckonbko JieT Ha3af Oblsla CIPOEKTHPOBaHA BBIYUCAHTENbHAS
mamuHa «CTanb-1» 1Jd ONTHMaJbHOrO packpost nMpokarta na Mar-
HHTOrOpCKOM KoMOuHaTte. IlpuBe3nn mpoekt Ha Maruutky. Yue-
Hble NPHKHHYJIH 3KOHOMHYecKui 3¢ dekt. Ho 4ToOH HE MPOCABITE
(antazepaMH, CHJIbHO €r0 3aHH3HJIH.

Hayanace Hanajika MailluHbl Ha o6bekTe. Bece 310 Bpemst or-
HOLIleHHE 3aBOACKHX PaOOTHHKOB K KHOEDHETHUECKOH <«ILUTyuKe»
6bly10 GoJiee YeM MPOXJajfiHOEe: MO pacyeTaM, ona eaBa cebs OKy-
naJna.

Hakonen, mMaluga 3apaboTaja H npenojHecia aBTopaM H Xo-
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3sieBaM MPUATHBIN clopnpu3: 842 Teicsiun pyGJell KOHOMHHM B
roj, T. €. OKyNuJach 3a [Ba Mecsiua.

Jdasa toro 4yro6bl MpeAyNpeiuTh HeNOBepue K KuOepHeTHKe,
BnepellH aBTOMaTU3aTOPOB MOJRKHBl HATH 3KOHOMHCTHI.

Jlo cux mop He CYIIeCTBYeT HayYHOH METOJHKH WJH TEOpHH
otlenkH 3()(HhEeKTHBHOCTH CHCTEM KOMILJIEKCHOH aBToMaTu3auluH. A
cTapbiMH METOJaMH 3TH 3a/layd pelaThb NPaKTHYCCKH Heb3s. Y-
paBJsiioll{He aBTOMAThl BBICHLIErO paHra sBJASIOTCA KadyecTBEHHO
HOBOfl CTYNeHblo aBToMaTH3auuu. [losToMy oHu o6aanaoT psaaoM
cnenngHrueckux ocobenHocreil. Kak nokasasna npakTuka cosua-
HMSA NEepPBbIX TAKUX CHCTEM, HX BHEJADeHHe He COKpalliaeT obuiero
ypcaa Joojeil, 3aHATHIX Ha npou3dBoacTBe. Hepenko KosnuecTso
o6CayKUBAIOLEro nepcoHana jaaxe ysenuuuBaercs. Ilo crapeim
MepKaM 5KOHOMHCTOB 3TO SIBHbIH NpH3HaK Hea(h(HEeKTHBHOCTH HO-
poil Texuuku. Ho Bech cekpeT B TOM, UTO ympaBJsiiOUlXe MallHHbI,
HEMHOTO YBeJHUYHBasi YHCJO YNpaBJeHLEB, Pe3Ko YyAy4ylIaloT Ka-
YeCTBO YIpaBjieHHus, JeNalT ero ONTHMAaJbHBIM. DTO HaeT 3KOo~
HOMHUECKYIO BBIOAY, BO MHOTO pa3 GoJIblIYIO, YeM CTOUMOCTh He-
CKOJIBKHX IITATHBIX €JUHHUIL.

Ho ponyctum, 4to 3KoHOMHYecKas 3(h(peKTHBHOCTH KOMIIIEKC-
noll aBToMaTH3allMH JAOKa3aHa. HayuHo-HcclenoBaTebCKMH HH-
CTUTYT NPOEKTHPYET ynpaB/siollyo MaliuHy. M TyT BHOBbL BO3-
HHKalOT BOMPOCHI IKOHOMHYECKOr0 XapakTepa.

[Mpouecc co3nanns kuGepHeTHIECKOr0 HayaJbHHKA Iiexa He-
o6bluaiiHo coxeH. MOXKHO CMeJIo cKa3aTh, YTO IO CHX MOP HHIKe-
1epbl U YYeHble MOYTH He CTaJKHBAJ/HCh C 3aflaiaMH Takoro Mmac-
mwraba. (Mbl He TOBOPHM O TeX HEBEPOSITHO CJAOXKHBIX 3afauax, <
KOTOPBIMH CTaJIKHBAJIHCh CO3JaTe/JH aTOMHOH G0MObI, CNYTHHKOB,
6aJ/JHMCTHYECKHX PaKeT, — 3TH BONPOCH BLIXOAST 32 paMKH HaHIEH
Gpotopsl) .

BriBaer, uto rpynnsl H JabopaToOpHH, CO3AAIOIIHE YIIPaBISIO-
e KuGepHeTHYECKHe CHCTEMbl, CAMH NPEBPAILAIOTCI B IIJIOXO
ynpasJaseMble «06beKTbl». M Torna 3atAruBaloTcs CpoKM OKOHYa-
HHS Hay4YHO-HCCJIEe/l0BaTeJbCKHX paboT, CHUXKAEeTCs HX KauyecTso,
NOBLINIAETCS CTOMMOCTbH MaUlHH,

Bor mouemy nayunble paGOTHHKH BCe OCTpee CTaBST BONPOC O
BHEJPEHHH JICKTPOHHBIX MalllH B NPAKTUKY HaYYHBIX HCCJ/IeA0Ba-
uuii. UHbBIMU cl10BaMH, pedyb HAET 06 aKTHBHOM YYacCTHH BBHIUYHCJIH-
TeJbHbBIX MalIHH B CO3JaHHH BbIYHCJAHTEJIbHBIX MAaIIMH.

[Tpexje Bcero 3/eKTPOHHbIE MALIHHbl JAONMKHBI LIKPE HCMOb-
30BaThCsl /151 06PAaGOTKH BHYTPUMHCTHTYTCKOH HH(pOpPMaluu: co-
CTaBJIeHHs] KaJbKy/sALUMH, NJIAHOB U T. . MallKHbI JOJXKHBI yua-
CTBOBATb B CHHTE3€ aJrOPUTMa H CO3/@HUH YNPABJASIOWHX MpPo-
rpamM. Kcratu, MaTeMaTHKH YK€ LIHPOKO MCHOJb3YIOT YHHBEp-
caJ/lbHble BbIYHC/IHTE/NbHbIC MALIMHbI Ul COCTABJEHHSI IPOrPaMMbl
pellleHHsT HEKOTOPLIX 3ajad (TaK Ha3blBaeMOe aBTOMAaTHueckoe
nporpaMMupoBanue).

KuGepueruxku uayr nanpiie. Henasnq B KueBe Hauasoch npo-
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eKTHpoBaHHe coBetunka aupekropa HHH. D1o oGrikHOBeHHaA
yHHBepcaJbHasi MalIHHA, HAXOASAMIAsACs B BHIYUC/AUTEBHOM LEHT-
pe uncturyta. Ho nis1 Hee paspabarbiBaeTcss cheLHaJibHAas Npo-
rpamma. Ilo srtoit nporpamme MmaiinHa GyneT nmoMoraTh AHPeKTO-
py MHcTHTyTa akajemuky B. M. I'nymxoBy nsianupoBaTh Hayu-
HO-HCCJIelOBaTeNbCKHe PaboThl BHYTPU MHCTHTYTa, pacnpenensThb
ocuusiorpadbl ¥ TPaH3HCTOPHl MeXJy JdaGopaTOpHUAMH, ynpas-
JATh pPaGoTOl ONBITHOIO NPOH3BOACTBA.

KHBEPHETHKA HACTYNAET

Jucneryep Kelle3HOZOPOIKHOIO Hexa

ABTOMaTHI BHICILIETO PaHTra ellle He BBILLIH B CAMOCTOSITEAbHYIO
JKHM3Hb. B HapoJHOM X03sHiCTBE CTpPaHBl MOKa HET AEHCTBYIOLIHX
KHOEPHETHYECKHX AMCIETYEPOB JKEJNE3HONOPOKHLIX Y3/0B, Ha-
YaJIbHUKOB L[eXOB, AUPEKTOPOB 3aBofoB. Ho noxroroBka K Hacry-
NJIeHUI0 KUGEPHETHKH Ha MPOMbIIIJIEHHOCTb MJET OBICTPHIMH TEM-
NaMH U WIHPOKUM (PPOHTOM.

Mbi yxe pacckasbiBajJlH O NPOEKTe KOOPIHHATOpa Harpesa-
TeJIbHOro Hexa, pa3pabareiBaBlierocst B LleHTpasbHOM HayyHO-
HECJE0BATENbCKOM HHCTUTYTE KOMMJIEKCHOH aBTOMaTH3aliud. B
STOM K€ HHCTHTYTe CO3alOoT AHCMeTHYepa XKeJe3HOJLOPOXKHOIO Le-
Xa JJIsl MeTaJulyprugeckoro koM6uHaTta (Ha KOMGHHATe 3TOT Liex
HasbiBatoT LIITIC — uex noAroToBKu COCTaBOB).

®axrtuuecku IIIC — kpynHbIT  Kele3HONOPOXKHBIA  y3ed.
3neck okosio cra crpesiok, cemadopnl. LIIIC nogaer cocrassl ¢
MeTaJlJIOM H3 MapTEHOBCKOTO Lexa Ha GJIIOMHHT, OPraHu3yeT BO3-
BpaT NopoXKHsika, popMupyer coctaBbl. Hepenko Ha nyTax Haxo-
autesi no 50 cocraBoB. OcHOBHAs 3ajaua Lexa — OPraHu30BaTh
puTMHuHOe GecnepeboiiHoe ABHxKeHHe TpaHcnopra. Cefiuac paGo-
TOH 3TOr0 CJIOXKHOIO OpPraHH3Ma yhpaBJsioT Jiad. B Hauage
Kaxnaoii cmenbl aucneryep LITIC, yuutwbiBas cuTyauuio B Mapre-
HOBCKOM Liexe U Ha OJIIOMHHTE, COCTaBJseT rpaduK ABUIKEHHUS CO-
craBoB Ha 8—10 yacoB Bnepen. 3aTeM B TeUueHHe CMEHbI HEXO-
Bble ympaBJieHUbl CTPeMATCH BBIAEPXKAaTh 3TO pacinucanue. Ho
MOYTH HENpPEPLIBHO YTO-TO CJyyYaeTcs: 3aKNHHUBAET OLHY H3 CTpe-
JIOK, OCTAaHaBJIHBAeTCS Ha PEMOHT GJIIOMHHT, MOSIBASIETCS CBEPX-
CPOYHBI] COCTaB, KOTOpOMY HeoGxoauma 3eneHas yauna. Ilpu-
XOAMTCS CIEUIHO, Ha XOAYy, U3MeHATh rpaduk. ficHo, 4ro perue-
HMS IPHHUMAIOTCS OTHIOAb HE HaHJyYLIHe,

dnexTponnniii aucneruep, cospawomuiica B LITHUHKA, npex-
HasHayeH JJisl ONTHMAJIBHOTO YIPaBJIeHHSI IIEXOM.

B nacrosiuee BpeMsi pa3paboTaH ¥ NPOBepeH HA YHHBEPCAJb-
HOH BBIYMC/IMTE/bHOH MallUHe NMEPBBIH BapPHaHT aJropHTMa 3TOil
MaluHHbI.

29



AaexTpounsbiit aucneryep Mocksb

B naBoparopun opranusanuu u crpourenscrsa HHHMocerpoi
paspabaTbiBaeTcsl 3JeKTPOHHBIR Aucneryep Mocksnl (DM).

Ha nepsom stane cBoeii gesitennuocta DJIM Gyner onepaTus-
HO YNpaBJIsSTb CTPOHTENbCTBOM B crosume. Mosr aucneryepa,
3NeKTPOHHAS BBHIYMC/JUTENbHAA MAIUMHA, PA3/IHIHBIMH HHGOPMA-
LMOHHBIMH KaHajlaMH CBSIXKETCHl C 3aBOJAMH CTPOHTEJ/IbHBIX JeTa-
Jiefl, CTPOUTEJIbHBIMH NJIOIAAKaMH, PACTBOPHBIMH y3JaMH.

Co Bcex 3THX OOBEKTOB B MaMATb MAIUHHBI JHEM U HOYbIO
NOAAYT cOOGLIEHHS O X0/Je CTPOHTENbCTBA, BHITYCKEe FOTOBOM MPo-
aykuud 4 T. 1. Kpome toro, JIM Gyzner pyKoBOJHTb COTHAMH aB-
TOMaIIUH, OCYLIECTB/SIOUIHUX B ropoje MnepeBo3KH CTPOHTE/bHbIX
rpy30B, aBTOKpaHaMH, 6y/bJ03epaMH.

Hcnonb3yst crneusajbHble ajJropuTMbl, Aucneryep Oyper He-
TIPEepPBIBHO KOHTPOJIHPOBATh TPaduK CTPOUTENBHBIX paboT, KOTO-
pHlit oH caM Ke cocTaBuT. B ciyyae Hapynienusi DM MruoBeH-
HO BBIYWCJIUT HOBBIfl, ONTHMAJbLHBIA HJS1 CO3[ABIIEHCS CHTYalHH
rpatuk U COOGIUUT ero AucietTiepaM 3aBOJOB H CTPOEK, BOLHTE-
JfiM aBTOMaIuH, 6ynbro3epoB, aBTOKpaHoB. IIpu sTom oH Ppac-
CUHTaeT JJIs KaXA0# aBTOMAIUHHLI HAWJYYIIHHA MapmipyT ABUKe-
HYA no ynuuaM MockBsl ¢ yueToM HX 3arpy3kd. DM onun 6yaer
JesaTh TO, YeM CerofHA 3aHATa Hesas apMHA HHXKEHEepOB, TEXHH:
KOB, popa6oB, 5koHOMHUCTOB, B gasnbneimem DM nonyuur H 6o-
Jiee LWHPOKHE TIOJTHOMOYHS,

CoBeTYHK AHpeKTOpa

HHCTHTYT KOMNJIEKCHOH aBTOMaTH3alHH B COOTBETCTBHH C pe-
urenusimu XXII cwvespga KIICC yuactByer B pa3paboTke nmpoekTa
ABTOMATH3aIHH Bcero MarHuTOropcKOro MeTajyypPrugeckoro Kom-
Gunara. 3/1ech TPEANOJaraeTcs YCTAHOBHTD UEJblil KOMILIEKC KH-
GepHeTHYCCKHX MalHH Pa3NUYHOrO PaHra, co3/aTh CBOero poaa
MaWIHHHYI0 Hepapxuio. B YacTHOCTH, MJIAHHPYETCA COBETUHK AHM-
pekropa KoMOHHAaTa.

Mbl HepelKo KDHTHKYeM YNpaBJIeHIEB 3a pPa3iayThle LITATb
aAMHHHCTPAaTHBHO-X03MCTBEHHOTO anmnapata. B Gosbiniuacrse
cayuaes, ynpeku Bepubl. Ho unoraa... Kak nokasanu nccnenona-
nus corpynaukos LIHUHMKA, paa ontumajbHOro ynpasJenus
MaruuToropckuM KOMOGHHAaTOM €ro ynpaBJEHYECKHN mnepcoHan
NOAKEH eXEeCYTOYHO [0Jy4aTh H 06pabaThiBaTh NPHMEPHO B
50 pa3 6Gosablie uHdOpMauuH, dem ceivac., HM3-3a roro, yto 3to
yCJIOBHE He BbIMOJIHAETCS (NPHILIOCH Obl PE3KO YBEJIHUHTb H Ge3
TOrO COJIHJHble HITaThl!), AMPEKUUS MOJNyYaer HTOrOBHIE CBeje-
Hus 0 pabore KoMOHHATa 3a MapT B KOHUe anpeas. Ecrecrsento,
ONEPaTHBHO PeryJHpoBaTh NPOH3BOJACTBEHHBI MPOLECC B 3TOM
ciyyae HeBo3MoxHo. Koraa BCTynmHT B CTpOit COBeTYMK, AupeK-
TOP CMOXKET U3MEPATh «MyJbC» KOMOMHATA €XEeCyTOYHO.

30



NPEABUIUWUMOE BYAYIIEE

Camoo0yyeHne MawuH

Pa6ora Ham kuGepuernueckum nucmnetdepom LIIIC uper yxe
TpeTu#l rol. B nociesnnee BpeMs B Hell yuacTBYeT OKOJO ABajla-
TH KaHIMAATOB HAayK, acnMpaHTOB, HHXKEHEPOB, TEXHHKOB M Ja-
60paHTOB. AHaJIOTHYHAsI CATyallMsl CO3/1aJach H Ha IPYTHX y4acT-
Kax (poHTa KHUOEepHETHUYECKOTO CTPOUTEJbCTBA.

Bpsn i B 3TOM BHHOBATBHl TBOPLBI MalluH. 3anauu, CTosILIME
nepeg HUMH, HeoObIYaHHO ¢/a0XKHbl. [ToJOGHBIX CHCTEM elile HeT
HHUTJE B Mupe,

Bee sto tak. Ho...

B Osmxaiiliue rofpl YHCI0 KHGEPHETHUECKHX MACTEPOB LEXOB,
IUCIIETYEPOB a3PONMOPTOB, JAUPEKTOPOB 3aBOJOB M KOMGHHATOB
6yZneT HempepbIBHO YBEJIHYHBATBCA: B 9TOM 3aJior mporpecca (ce-
rOJHsI MOA0GHble paGOTHI B COOTBETCTBHH ¢ pemleHusaMi XXII cbes-
na KIICC Beayr neciTKM HayyHO-HCC/IEJOBATeNbCKHX H IPOEKT~
HBIX OpTaHH3aUHU#l CTPaHBI).

Uro ke npousoiifieT, ecjaH CO3JaHHe KaXkKJOro MacTepa HJH
JMcreTyepa moTpebyeT CTOJNbKO K€ BPeMEHH M JIIOACKHX pecype
COB? YXKe cefiyac B MHpe AECATKH, a TO U COTHH ThiCAT JIoJeil 3a-
HATHl «00YyueHHeM» KHOepHeTHYeCKMX MAaLIMH Pa3JIMYHBIM yNpaB-
JIEHUECKHM CHelHabHOCTAM. YUepe3 fecsiTb JleT HX MOTrYT OHITh
MuaIHoHE. He craner AH yuyuTenell Maluu Gosblle, 4eM yuuTe-
Jiell B LIKOJIax?

dra npobseMa Oyer pellleHa C MOSIBJEHHEM CaM0oOGYUa IOl HX-
cs1 Mamud. ITpescTaBUM Ha MrHOBeHHe, UTO JIIOAH HE CIOCOGHBI K
camoo6pa3oBaHH0. Bech onbiT, Bce 3HaHUS OHM MOJYYAIOT JIMUIDb
B LIIKOJIE HJIH MHCTHTYTE. YUHTHCA MPUHIIOCH Gbl TOTAA BCIO KH3Hb.

KuGepHETHKH yXKe HaBHO PacCMaTPHBAIOT BOMPOC O MPHHIM-
nax camMooGyuenusi maumui. Paspa6GoraHa Teopus, NpOBeEHbI
MHOTOYHCJIEHHbIE SKCHEPUMEHTHI B J1aGOpaTOpUSIX.

KoncTpykuus caMoo6yualoluxcst ynpaBasioliuX MallHH J0J-
XKHa ObITh MOX0Xa Ha OObluHble YNpaBJslollHe aBTOMaThl. Bech
(oKyc B npolecce CO3JaHHS aqropuTMa HX paboTsl (aJAroput™m
OGBIYHBIX YNPaBJSIOUIMX MAUIMH OT Hayuaja JO KOHIa COCTABJSIOT
KHOEepHETHKH, MPHYEM Ha 3Ty YacTb pabGOTHl YXOIHUT JibBHHAA J0-
a5 BpeMenn). €amooOyyalomuecss ynpasJsiiollde MaLIMHBl NPU
CBOEM MOSIBJIEHUH MOJYYaT TOJNBKO HEKOTOPBIH, HaYaJbibli aJro-
putM oOyueHus. IleficTBys cornacHO 3TOMY aJrOPHTMY, OHH B
TEUeHHEe HEKOTOPOro BpeMeHH OyLyT CaMOCTOSTENBHO 06Y4aThCA
KaKoil-1M60 ynpaB/leHYeCKOll CNeuHaJbHOCTH, CaMH CO31aBaTh
cBoil anroputM. M Jub 3ateM HepeHAyT HENOCPeNCTBEHHO K
ynpaBJIeHHIO.

3lechb HEBOJIbLHO HampallMBaeTcsl CPaBHEHHE C MNOATOTOBKOI
cneuyanueros, CHayasa yesIOBEK NosydaeT obllee HaYajbHOe
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o6pasoBaHue. 3aTeM, HCHOABL3YA ITH 3HAHHS, OH B TEXHHKyMe HJIH
HHCTHTYTeE, HJIH NyTeM caMooGpa30BaHus ClEUHAAU3HPYETCHA B Ka-
KOH-TO onpeje/eHHoi 06/1acTH.

To ke u ¢ camooOyuaoluMcst KUGEpHETHYECKHM YmpaBhe-
HHEM, HallpuMep KOOPAHHATOPOM HarpeBaTelbHOro nexa. Buaua-
Jle Gpuraja KHOGEPHETHKOB H3YUHT 00BeKT. DTOT mpouecc Oyrer
BeCbMa KPaTKOBPEMEHHbIM, TaK KaK AJs CO3RaHHUsS ajropHTMa
caMooGyueHHs] (MPH HAJMYHH, KOHEUHO, OOLIMX NMPHHIHKIOB MOCT-
poedHsi MOLOOHBIX AJrOPUTMOB) Yy4YeHbIM He MOTpeGyercst CJHIL-
KOM [VIy0OKO BHHKAaTh B TeXHOJIOTHUYECKHH MpOLEecC Lexa.

AnroputTM caMooOyueHHS BBeLyT B NMaMATh YHHBEPCAJbLHOTrO
ynpasJsioliero aBToMara (O4eBHIHO, K TOMY BpeMeHHU yxKe GyayT
co31aHbl yHHUBepCcanbHble KHOeDHEeTHIeCKHe ynpaBJeHLbl sl pa-
60Thl ¢ 00 bEKTAMH KJl1acca Liex) .

Byayumero koopauHatopa BbIBE3yT Ha 00bekT. C mnoMouibio
CReliHaNbHbIX KaHaJIOB CBfA3H NMOAKJIOYAT B Mapajefb K JeicT-
BYIOlLeil «XKHBOH» CHCTeMe YNpaBJeHHA. 3aTeM HEKOTOpOe BpeMsi
‘MauiMHa Gy/ler H3yuyaTbh ONBIT PaboOThl MacTepoB, HayaJbHHKA Le-
Xa, HarpeBaJbIIHKOB, AHcnerdepa u T. n. HempepwiBHo, auem u
HOUbIO, ,B MaIIHHY OyAer NocTynaTb MHGOpPMaLHs O CHTYallUd Ha
yuaCTKe MapTEHOBCKHMIl LieX — HarpeBaTeJbHbIl UeX — GJIOMHUHT,
O pelleHHsAX, KOTOpble B JaHHOH CHTYallMH NMPHHSAJA VOpaBJeHyec-
KHi{ MepCOHaJs lLiexa, Peaklus TeXHOJIOrHYeCKoro mnpouecca, JAaH-
Hble 5KOHOMHYECKHX OpraHoB KoMOuHaTa 06 3(peKTHBHOCTH pa-
GOTHl lexa H JAp.

AHnanusupysa 3Ty HH(GOPMAINHIO, CDaBHHBAsI MPUEMbl pa3uy-
HbIX MaCTepOB, MalllMHa caMa BbipaGaTbiBaeT HaWJyYIIHe NpaBH-
Ja cBoeii paboThl, caMa CO34aeT CBOIO MPOrpammy.

Uepes onpelesieHHbH CPOK, CIaB «9K3aMeH» CHELHaNLHOH KO-
MHCCHH, CaMOOOYYHBINHICA KOOPAHHATOP BO3bMET Gpasibl mpas-
JIEHHSI 11eXOM B CBOH DYKH.

Ho na 3TOM mpouecc ero camooGpa3oBaHHs HE 3aKOHYHTCS.
YnpaBass UexoM, oH OyleT HenpepbiBHO HNOBLIWIATH CBOIO KBAJH-
¢ukauuio. JonyctuM, B mpouecce paGoThl B LeXe CO3Jaercs CH-
Tyallusl, KOTOpasi paHbllle HHKOrja He BCTpedasiach. M, caegoBa-
TeJIbHO, B NaMATH MaUIHHbI HET FOTOBOro oTBeTa. Toraa Koopnu-
HaTOp HaMJeT B CBOEH MaMfATH CHTYalHIO, HaHGoJ/ee NOXOXKYIO Ha
HE3HAKOMYIO, H cAesaer aHajoruuubiii xon. Ilycts okaxercs, uro
B TaKOH CHTYyalMd MOAOOHBIA XOA MNPUMEHATb I1eJecooGpasHo.
Mamuna BBISICHUT 3TO, IPOaHaJNH3HPOBAB SKOHOMHUYECKHe Noc/e]-
CTBHSI, KOTOpBIE e COOOILHT TeXHHKO-IKOHOMHUYECKHI OT/leJ KOM-
6unara. Toraa 3JeKTPOHHBIH ynpaBjeHel NMPHCOBOKYNHT K CBOe-
My ONBITY BHOBb HaleHHOE pelleHue. B npoTuBHOM ciyuae He-
yAauHblii XO# Oyler BbIYEPKHYT U3 NaMATH. B caepyouuin pas
B MonoOHOM CHTYallHH MallHHA NPHMET APYyroe pellieHHe.

He nago mymaTthb, 4TO mpuBe/l€HHblE PACCYXHECHHA LEAUKOM
Jiexxart B chepe ¢anrasun. Hanpumep, B OLHOH H3 CBOUX cTaTel
akaaemuk B. M. ['nymkoB paccka3biBaetT 06 HHTepecHOH pabore
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KHEBCKHX KHGEpHETHKOB. YHHBepcasbHAasi BbIYMC/IMTENbHAA Ma-
muHa 6bla MOLKJAIOUEeHA C MOMOLUbIO JBYXCTOPOHHEH Tenerpad-
HOft THHMHU CBSI3H K CJIOXKHOMY TEXHOJOrHYeCKOMY arperarty, pac-
nosioxkeHHoMy B Apyrom ropone. Okosio ABYX Mecsues Malluxa
Mosua Habalogata ¥ u3yyaja paGory mactepoB. A 3aTteM nomor-
Jla y4YeHbIM COCTaBHTb aJIFODHTM aBTOMAaTHYECKOro YNpaBJieHus
3THM OOBLEKTOM.

TpynHo npesncka3aTh, B KAKOM Toiy Ha CTPaHMUAX Hauied ne-
YaTH MOSBUTCA COOOGIIEHHE O CO3JaHHH OTEYeCTBEHHOro CaMooby-
yaoulerocss aBTomara Bbiciuero paura. Ho ono nosButca. Henpe-
MEeHHO.

YenoBeKO-MaIHHHDIA A3BIK

CeronHs B HaCTYMJIEHHU HA MPUPOLY YYacCTBYeT OObeHHeHHAA
apmus monelt 1 Mmamwud. OHH HAMOMHHAIOT BOHHCKOE COedHHeHHe,
B KOTOPOM COMJ{aThl FOBOPSAT Ha Pa3HbIX I3bIKAX.

Ha coBpeMenHom MeTasnsypruuecKoM KoMOGHHATe CyllecTBYeT
HMEHHO TaKas CHTyallHsf: HEeCKOJIbKO JIEeCSTKOB ThicsIY paboTHH-
KOB KOMOUHATa rOBOPAIT HA OJTHOM, YeJIOBEYECKOM fI3biKe, a AeCsT-
KH ThICSY MalldH, npuOOPOB, MeXaHH3MOB — Ha JIPYroM, BepHee
npyrux. B pesyibrare Bo3HHKaeT HEOGXOAUMOCTb B THICAUAX Cre-
LHAJbHLIX YCTPOUCTB, 3aHATHIX TEPEKOJHPOBKOH YeJOBEYECKHUX
KOMaHJ Ha MaUIUHHBIN S3bIK, © MAllIUHHBIX COOGUIEHUI — Ha A3bIK
noneit. (Pa3Be Hesb3s CUHTATh TAXOMETD, H3MEPSIOWIH{T CKOPOCTH
BpalleHus poTopa TYpGHHBI, CBOEOOpPa3HBIM NMEPEBONYHKOM MeEXK-
ny TypGuHoil u uenoBekom?). Kak H3BeCTHO, NepeBOUHKH OTHIOAD
He CrocoGCTBYIOT YJYUIIEHHIO KauyecTBa M YCKODEHHIO Mpouecca
o6mena HH(bOpMaLHH,

Bor mouemy npobsema yayullleHHss nepefaud HHpopMauHu
MeXJIy JIIOAbMH H MallHHAMH, B NEPBYIO oyepenb KHGepHeruye-
CKUMH, CTOUT celiyac HeoObIUaiiHO ocTpo. B nocaenuue roasl Ha-
METHJ/IUCH MPUHIHIIHALHO HOBBIE MYTH e PelieHHs.

IIpexxje Bcero pedyb HAET O TOM, YTOObI HAYYHTb MaLIMHBI 4e-
JIOBEYECKOMY SI3bIKY. DTOT Te3HC CJIeLYeT NOHHMAaTb MOYTH OyK-
BasbHO. les10 B TOM, 4TO H Y HaC, H 32 pyOe’KOM HHTEHCHBHO Be-
AyTcsl paGoThl MO CO3AaHHIO CJYLIAIOIUX H FOBOPSLIMX aBTOMA-
T0B. He uckaouexo, uto B G/mKafileM GYRYyIeM HHIKeHep-KOHT-
posiep, BOHIsI B LeX, BO3bMET B PYKH MHKPOGOH M MOAPOCHT KH-
GepHeTHYECKOTO HaYaJibHUKA LieXa COOOLIHTh XHMHUYECKH{l COCTaB
n/1aBKU, Yl yCHABIIIUT HYXKHBIH OTBET,

Ewe Gosbline nepcnekTHBB! B PAa3BUTHM B3aMMOOTHOLICHHIL
Jioell ¥ MalluH OTKpbiBaeT OHonuka. IIpuHmun ynpasnenns
MBICJ/IbIO, JIeXKallluil B OCHOBE 3TOil HaYKH, NO3BOJIMT MaKCHMAaJIbHO
yCKOPHTb HH(POPMALUOHHLI!I OOMEH B CHCTEME YeJOBeK—MallHHa.

T'oBopsi 0 B3aMMOOTHOLIEHHUAX JIIONEH H MAIIHH, ClAeayeT KOc-
HYTbCSI U ellle OJHO! IPaHH 3TOro Bonmpoca.

YcranoBnenue GoJsiee TECHbIX OTHOLUEHUH MeXAy KHOepreTH-
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YeCKHMMH MallHHAMH M JIIOAbMH UJET, KaK 3TO HH KaXKercs yAHBH-
TeNIbHBIM Ha MEPBbIH B3IV, HA M0Jb3Y nocaefHHM. ONbIT MHOTHX
HayYHO-HCCJIeOBATEIbCKUX OpPraHu3alUil CTPaHbl MOKa3blBaer,
YTO MHOTOJIETHSISI paG0oTa C BHIYHCAHTENbHBIMH MallHHAMHU JHCHH-
MJIMHEPYET YM cheuualucTa, jenaer ero GoJjee coOpaHHBIM, 3a-
€TaBJISIET BO BCEX CJAyYasX HCKAThb M HAXOJHUTb YETKHE OTBETHI.
Belb MallWHa HE TEPHNHT HESICHOCTH, He MPH3HAET IePeKypoB, HE
3BOHMT B pabouee BpeMs N0 TenepOoHy 3HaKOMBIM,

HHKeHepHas NCHXO0JOTHs

Io-BuauMOMY, NpOHJET elle HEMaJIO JIeT, Mpexjie YeM B3aHMo-
OTHOILIEHHS] MEXJY JIOJbMH H KHOepHeTHYeCKHMH MallHHaMu Oy-
JAYT CBeJleHbl K BblJaue 3afaHMil M MOJYYEHHIO FOTOBOH MPOAYK-
muu. JllonsiM npujaeTcs elue A0Jro pabotaTh BMecTe ¢ MalIMHAMH,
XOTs1 HX QYHKIHMH BCe yallle GyLyT CBOXUThCS K KOHTpoJo. [TosTo-
My npoG/ieMa B3aHMOOTHOILUEHHH YeJlOBeKa H MaLIMHbl 3aHHMaeT-
CEerojiHsl NMOYeTHOe MecTo B paboTax HHIKEHEePOB H YUEHBIX.

Bosnukna sta npoGsema emte B XIX Beke, Korza Hayajioch
YCHJIEHHOE BHeJpeHHe TeXHUKH B yesoBeueckoe obuwectBo. C mo-
sIBJIeHHEM 3JIEKTPOHHBIX YNPaBJSIOINX THTaHTOB OHA OKa3allach
B YHCJIE IepBOOYepeIHbIX.

B camoM zene, yesloBeK B CEKYHAY HesaeT B CPeNlleM OKOJO
nsITH apH(MeTHYECKHX onepauuil. Bolunciauresbable MallUHbI One-
pupyioT ¢ MHOrosHauHbiMu yHcaMu B 20 000 pas Geictpee. [laxe
€CJIH NPEANONOXKHTb, UTO Ha KOHTPOJIbHOE Ta6Jio KHGepHeTHYeCKo-
ro Haya/JbHHKa llexa, paboTarouiero ¢ Takoil CKOPOCTbio, GyAyT
BBIBOJMTBLCS JIHMIIb KOHEYHble Pe3y/bTaThl ero pa3MblllenHii, sfc-
HO, UTO XKHBOH KOHTPOJIep BPSAM JIH OKaXKeTCsl B COCTOSTHHH 3ddek-
THBHO BBINOJIHSITH CBOIO MHCCHIO.

Ho nenb3s e CHH3HTh ObICTPOAEHCTBHE MAaUIMH, 3a]€pXKaB
npouecc.

He nyxHo Takxke 3a6blBaTh, YTO BHEIDEHHE 3JIEKTPOHHBIX
ynpasJieHIleB B NPOH3BOACTBO HIeT nocreneHno. Mamuunam nepe-
JaioT 6pa3ibl NPaBJIeHHs JIHIIb OTAEAbHBIMH TEXHOJOI'HUECKHMH
spenbsiMu. IlosToMy nepBble xuOepHeTHUYECKHE HayaJbHUKH Lie-
XOB, IMCIeTYepbl MPOH3BOJACTBEHHbIX YUaCTKOB GynyT paGoraTb B
TECHOM KOHTaKTe C XKHMBbIMH Haya/JbHUKaMH M JHCIOeTiepaMH co-
€eJlHHX LIEXOB H YUYaCTKOB.

B3auMOOTHOIIEHHAMH JI0JeH H MallMH 3aHHMAIOICS HHIKEHe-
Pbl M MCHXOJIOTH, 0ObeAMHUBIIHECS HeJaBHO mojJ (JaroM HOBOK
HayKH — HHKeHepHOH mncuxojorud. Ee mpeacraButenu paccyx-
NAIOT BIIOJIHE JIOTHYHO: KOPeHb MPOGJIeMbl «YeIOBEK-MaIIHHA» Jie-
JKHT B TOM, HacCKOJIbKO Liesiecoo6pa3Ho pacnpejenerbl (yHKUUH
MeX1y HUMH U COrJacOBaHbl BO3MOXKHOCTH.

Bor mouemy MH2KeHEDbl M NCHXOJIOTH NpexJe BCEro H3yyaioT
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BO3MOMHOCTH Y€JIOBEUECKOr0 OPraHW3Ma. YCTaHOBJACHO, YTO Hall
opranusaM o6sajaer OrPOMHBIMH pe3epBaMH, HAMHOIO MPEBOCXO-
RAUME o0Lenpunsithie npegensl. OnbiTHble UVTH(OBANBILHKH
pasaunuator npocsets B 0,6 Mk, TOrga Kak oGbIYHO YeJOBEK 3aMe-
yaer npoceer Jauiib B 10 mx. XyooXKHHKH yJaB/JAHBAIOT Jaxe ca-
Mble HE3HAYHTEJNbHbie OTK/IOHEHHS B NPOMOPUHAX ABYX CpaBHH-
BaeMbIX npeameros, JJs TeKCTHJ/bLIHKOB cyuwectsyer a0 100 or-
TEHKOB 4€PHOro 1iBeTa.

HekoTtopbie niofin nMpou3BOAAT B yMe BLIYHCJIEHHSI CO CKOPO-
CTbIO GOJbLIEH, YeM COBPEMEHHBIE 3JIEKTPOHHbIE BHIYHCAHTE/bHbIE
MalUHHbI, HAPHMEpP, 3a HECKOJbKO CEKYHH H3BJIEKAIOT KOpPeHb
1WecToH cTeneHH H3 uucaa 40242074 782 776 576.

B konue Beaukoit OrteuecTBeHHOH BOHHBI CKOPOCTb CONHKe-
HHSl CaMoOJIETOB Ha BCTPEeYHBIX KypcaX COCTaBJsijia  OKOJO
1000 km/uac. Cuuranoch, 4To B CpefXHeM YeJIOBEK MOXET pearu-
poBaThb Ha BHENIHHE CHTHAJIbBI (MPOU3BOJHTH KaKHe-TO Liejlecool-
pasHble feficTBUsI) He ualue, yeM oxuH pa3 B 0,5 cek. Teoperuue-
CKH BBIXOJHJIO: eC/IH JIETYHK CaMoJieTa, HAYLIero HaBcTpeuy npo-
THBHHKY, He OTBEpHET MawmuHy 3a 150 # Ko ToukH BCTpeunm (3a
0,5 cek., camoJsieThl cOauxaores Ha 150 m), To caeaywllee JBH-
JKeHue pbluara oH yxKe cuenathb He ycneer. OIHaKo COBETCKHe JieT-
YHKH ONMPOBEpPrJH 310 noJoxkeHue. OHH OTBOPAYHBAJIH CBOH Ma-
IIHHBI OYKBaJbHO 33 HECKOJbKO METPOB OT HPOTHBHHKA, paccrpe-
JIUBAJIM €ro B ynop. 3HayuT, Halla MCHXHKA B JIOBOJLHO INHPO-
KMX TpejiefiaXx MOXKeT Pery/IupoBaTh (PH3HOJOrHUECKHe BO3MOXHO-
CcTH opraHuama. Ham Mo3r akTHBHO YYHTHIBAaeT HampsXKEHHYIO
06CTaHOBKY, CKJIaAbIBAIOUIYIOCS BOKPYr Npo6GJjeMbl B3aHMOOTHO-
IIEHHH YeslOBeKa H MallHHbI.

Kak usBecTHO, Ue/IOBEK 3ama3[blBaeT C NPUHATHEM HEOOXO/H-
MBIX pelleHHH# H3-3a HeCmoCOOHOCTH MO3ra IepeBapuTh BCIO I10-
cTynaolyio uHdopManuio (omepatop COBPEMEHHOro penbcoba-
JIOUHOTO CTaHa JeslaeT B MHHYTY HECKOJIbKO J€CSITKOB Pa3MHYHBIX
JIBHXEHHI PYKaMH M HOraMu: mepeMelllaeT pblyard ympaBJieHHs,
CJAENHT 3a MOKa3aHHSAMH NMPUGOPOB, BBHICAYIIHBAET MOCTYMAIOIIHE
1O pajHo COOOLIEHHS JUcneTyepa U T. I.).

Mo3sr BcsiueckH CTPEMHTCSI OYHCTHTb HH(MOpPMAUMIO, MOCTyNa-
IOILYIO K HEMY H3 BHEIIHEro Mupa. TOT NPOLECC MOXKHO CPABHHTh
C AEHCTBHUSIMH OTIpaBHUTeNs TeserpaMMbl. B orinune oT nucem,
Oecen u TenedOHHBIX Pa3roBOPOB, B TeJerpaMMe TEKCT COKpalleH
JIO MHHHMYMa, BOJa TILATEJNbHO OTKaTa.

Mo3r ujger u najbiue:; rJa3 YUTAIOLIEr0 OCTAHABAMBAETCA He
Ha KaxJnoi OyKBe, a TOJbKO Ha OAHOI H3 YeThipex-mectd. H we-
CMOTPSl Ha 3TO, Mbl HOHHMAaeM CJIOBO IEJHKOM: MOMOTAIOT HaKOM-
JeHHble paHee 3HaHusl. He cBfizaHo Ju ¢ 3THM CBOACTBOM Mo3ra
yMeHHe HEKOTODPbIX CTYJEHTOB YHTATh NepeJ, SK3aMeHaMH KHHIH
H KOHCIEKTBI [10 1MaroHaJjau?

OTKpBITHS HHXEHEPHOH MCHXOMOTHH IHPOKO HCMOAB3YIOTCH
co3faTeNiAMH KHOepHeTHUeCKHX MaliHH. Heckonbko sieT masan B
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Hentpasbiom HHUM komnaekcHO! aBTOMaTH3alUHH HAYalH CTPO-
HTb KOHTPOJIbHbIH MyJbT MAIIHHBI, NPEJHA3HAYEHHOH sl ynpas-
Jennsa paboroii MouiHo# TemsoajekrpocTaniud. CocraBuian npo-
eKT nyJbra. OH noayuHJcsi AJHHOH B HECKOJNBKO METPOB, C JNECsT-
KaMi npu6OpoB, COTHSIMH KHONOK M nepekmouateneir. Hu oxun
CBEPXTEHHAJIbHBIH ONepaTop He CMOT Gbl C 3TOr0 MyJAbTa KOHTPO-
JMpOBaTh PaGOTY 3JEKTPOHHOrO FMraHTa.

Oxasasioch, YTO CO3/aTe/Nd NMYJbTa HE YWIH 3JIeMEHTapHBIX
JOCTHXEHMH HHXKeHepHO# mncuxosorud. Hanpumep, Takux: mpo-
HeHT OmHUOOK MPH CUMTHIBAHHHM YeJOBEKOM MOKa3aHuil ¢ mpubo-
pOB, HMEIOILUX BEPTHKAJbHYIO KAy, paBeH 35, MOJYKPYIaylo —
16, a WKany THNa «OKHO» (moaBH:KHOH uudepOnat npubopa mne-
peMeLlaeTCs] MHMO HeNOJBHKHOH CTPEJIKH, PACIOJNOXEHHOH B Npo-
pesu),— 0,6. Hamu rnasa Jsyuille BOCIPHHUMAIOT COAepKaTesb-
Hble CHTHAJ/Ibl (HanpuMep, MoKasaHusi NpuGOpoB). ABapuiiHble Xxe
CHIHaJIbl Liejiecoof6pa3Hee BBOAMThH Yepe3 CJyxoBble KaHaJbl. Ha
60JIBLIIOM pAacCTOSIHMM TJ1a3 TOYHee BOCNIPHHHMaeT OeJble JIHHHM
Ha yepHoM (poHe, a Ha 6/M3KOM — yepHble Ha GenoMm. HanbGoaee
TOHKOe M3 BCEX HalllUX OpPraHOB 4yBCTB — ocsizaHue, Ocs3aTeib-
Hble cHrHaJbl mocrynaioT B Mo3r uepe3 0,09 cek. mocse TOro, Kak
BX BOCNDHMET OpraH ocsi3aHus, ciyxoBble — uepe3 0,12, a 3pu-
tejbHble — yepes 0,15,

3aTto 3puTe/bHble KaHajbl 06JanaioT HauGOJAbLIEH NPOMYCK-
Hoii cnocobHocThlo. I'1asa mepepator mo3ry npumepuo B 30 pas
6oJibliie uH(pOpMALIUH, YEM YIHH.

Celtuac Hu ojHa kuGepHeTHuYECKasi CHCTeMa He co3jaeTcss Ge3
yuyacTus HHXKeHepOB-NCHXoJoroB. BMecre ¢ kuGepHETHKaMHU OHU
€TpeMATCsS K TOMY, YTOObl yNpaB/ATb 3THMU CHUCTeMaMu Haubo-
nee NMPOM3BOIUTENBHO.

A panbme?

DJleKTpOHHBIE YNpaBJeHLbl 3HaMEHYIOT HOBBIH 3Tanm B pasBu-
tuu Ku6epHetuku. Cefiyac KubepHeTHUECKHE MALUIUHBL, B TOM 4HC-
Jie W ynpasJjsioilive, paboraloT caMocTosiTesNbHO. Ternepb CTOMUT
BONPOC O CO3JaHHH cHcTeM MallMH. TpynHO cka3aTh, M0 KaKOMY
AyTH NOAAYT TBOPLBI TaKHX CHCTeM: OYAYT CO31aBaTh 3JCKTPOH-
HbIX THTaHTOB — €JHHOHAUaJlbHHKOB, JH60 KONMHPOBaThb MHOTOCTY-
NeHYaTyl0 CTPYKTYPY YNpaBJ/ieHHs, CYILECTBYIOULYI0O B COBpEMEH-
HOM OOLIECTBE,

IToka xuGepHeTHku BeIOpanu BTOpol myTh. [IpaBna, kaxnas
3/IeKTPOHHAST yNpaBJeHyecKasl eIHHHMIA pellaeT ropasjo GoJblie
BONPOCOB Osarofaps ObICTPOAEHCTBHIO H 00beMy namsartu. Ier
OpUYUH — MOPAJIbHBIX, TEXHHUECKHX, 3KOHOMHYECKHX — COMHe-
BaTbCs B TOM, YTO KHOEPHETHUECKHE CHCTEMbl ynpaBJieHusi OYayT
HenpepLIBHO PACIIMPATL CBOH yNpaBjieHYecKHe (hYHKUHH B HAPO-
nom xoasiicree. Hao6opoT, mo pacyeraM yueHbIX, 3KOHOMHYCCKUH
BLIMFPBI OT NPHMEHEHHs MaliuH OyJeT HempepblBHO pacTu.
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O6GbenunendHe COTEH M THICAY MAIUHH PAa3/JHYHBIX PAaHroB B
€HHble CUCTEMbI YIpaBJeHHs OTAeJbHbIMH OTPaCAfiMH MPOH3BO/1-
CTBa MO3BOJIUT LIHPE HCNOJb30BAThb BO3MOXHOCTH 3JIEKTPOHHBIX
BYHIEPKHUHIOB. B 3THX cHCTeMax pe3Ko YCKOpsieTcsl mpolecc me-
penauu, nojiyuyenust u nepepaboTkn uHdopmauuu. B cnyyae HeoG-
XOJMMOCTH Ha y3KHe YYacTKH (DpoHTa MOXKHO Oymer 6pocaTth pe-
3epBHble cuiibl. OmnbiT, HAKOMJIEHHBIH B XOJle aBTOMAaTHYeCKOTO
yapaBJIeHHs] XHMHYECKHM 3aBOJIOM, CAMH MalIHHBI 0600LIAT H me-
penanyT kuGepHeTHUECKOMY YHpPaBJeHLY, NpUCTynamoleMy K
«IOJIXKHOCTH» JUPEKTOpa TEeKCTHJIbHOro KomGuHata. He uckimoue-
HO, UTO B CHCTEME, CKaXKeM, 3JIEKTPOHHOTO YNpaBJieHHSI KPYHHbIM
aJMHHHCTPATUBHBIM PafiOHOM CTPaHbl OYAeT HECKOJbKO pe3eps-
HbIX MaluuH. B ciayuae BbIXoJa U3 CTPOST KaKoro-iubo ynpaJsio-
1ero aBToMara, pe3epBHasi MallkiHa MTHOBEHHO MOJYYHT U3 KOOD-
JUHALHOHHOrO UEHTPa COOTBETCTBYIOUIHHA AJTOPHTM M 3aMEHUT
BbIOLIBIIIErO U3 CTPos ynpaBaenua. (PesepBHas MalllMHA OTHIONb
He JOJI)KHAa TePPHTOPHAJBHO HaXOAHUTHCS Ha TOM O0OBeKTe, KOTO-
pbiM OHa Oyzer ynpaBasaTh. Eif 1ocTaTOUHO GBITH CBSA3aHHOMN C HIM
TeJIeMeXaHUYECKH ).

Hamu yyennle miauupyior co3nath K 1980 rony o6iierocynap-
CTBEHHYIO HH()OPMALHOHHYIO CHCTEMY, COCTOSIILYIO H3 MHOTHX Je-
CATKOB HH(OPMAaLOHHO-BbIYHCIIUTENbHbIX LEHTPOB, aBTOMaTHYe-
CKH CBA3aHHBIX Mexay co6oii. He uck/loueHo, 4To oHa JSAXKeT B
ocHoBy Ennnolt kuGepHeTHYECKO!l CHCTEMBI ynpaBJieHHsT Hapoj-
HbIM X035IICTBOM CTPaHBbI.

Koe-kTo ceronHsi BCTpeBOKEHHO CMPAIIHBAET: €CJIH yKe B GJIH-
JKaline rofibl 3JeKTPOHHEE MalllWHbl COGUPAIOTCS CTaTh Hauaslb-
HUKaMH LEXOB H JHPEKTOPaMHU 3aBOJOB, TO YTO XKe OYAeT Hajib-
mwe? Yro ocTraHeTcs YeAOBEKY?

Jymaertcs, ocHoBaHHil 051 MaHUKH HeT. Mup Gecnpenenen. U
mpolecc ero no3HaHusA GecKoHeueH. A faxe caMble sipble Kubep-
HeTHKH MpPHU3HAIOT: TPYA H300peTaTtesell H yueHbIX, mucatesell u
KOMIO3HTOPOB — TBOPHOB, HIHYLIHX HOPHHUHUMNHAJBHO HOBOE, HH-
KOMY He H3BECTHOe, 3aNporpaMMUpOBaTh Hejb3s. M, ciegoBatesns-
HO, HeJb3s1 3TH 8aauyu Nopyuutb MawuHe. [TosToMy naxKe ecau
GyayT co3laHbl MHJIHAPAbl KHOEPHETHYECKHX BYHAEPKUHAOB, I
YeJI0BEYeCKOro yma padora Hainercs.

Yenosek npoJxken tBoputh. HerBopueckue samaum nycrb Ge-
PYT Ha CBOH KeJe3Hble MJeYd MallHuHbI.
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K CBEAEHHUIO MOAMHUCYUKOB 1V CEPUH
«TEXHHUKA»

1963 rony no cepun «TexHHKa» BBHIILIM B CBET CJeAYyIOlIHe

GpOLIIOPHL:

©OOND U N -

10.

11.
12.
13.
14,
15.
16.
17,
18.
19.
20.
21.

22.

23.

. H. A. CbIPOMSATHHUKOB. dnextpuuectso B MyTH.
. B. JI. PYIOMN. HoBast ku3Hb CTeK/1a.
. A. II. MEPKYJIOB. VkpolueHnHbiii cMepy.

C. U. KJIIOYHUKOB, Ilitamn u peser.
U. M. MUPOHOB. JIoKOMOTHBBI HACTOALLETO ¥ OYAYILEro.
B. H. NYIWWKHWH, B. C. 3TYPCKHMH, YenoBex u aBTOMAT.

.. A, PENOTOB. Ha nytd Kk MHKpPO3JIEKTPOHHKE.
. JI. H, JEJJIOKUH. Mexauusm ¥ aBTOMAaThI-COOPILUKH,
. U. . JUTBUHEHKO. 3s1eKTpoH-9KOHOMHCT.

B. H. TYTOBCKHM, K. A. MOCKATOB. Coo3uuxu 4 co-
HepHUKH MeTaJljIoB,

CBOPHHUK. AsromaTtusanus ceroins u 3aBTpa.

A. KJIAYKO. ABtromMaTiKka TOUHOCTH.

JI. A. TUWJIbBBEPTI. Ha Bo3nyuiHoii nonylke,

E. MYCJIUH. I'pyssl uayt no tpybam.

JI. M. TEMMAH. Tlyte Ha ropusoHT 723.

B. U. MELOBAP, I0. B. JIATAILL. Cranb poxJaeTcs BHOBb.
0a. MEABENEB. Ilytu mMeranaypruu.

B. B. 3YBKOB. Mauusel — yHHBEpCaJbl H CIIEUHAJHCThL.
A. A. YMAHCKHM, TTuuty rotoBAT aBTGMATHL

A. U, BEPT'. Ku6epHeTnka u HaleXHOCTb.

10. BYOJAHUEB. DaexTpoHHble MOMOLIHHKHM AHCIETYepa.
J. MHAINKO. Tperbe usmepenue.

K. A. TJIALKOB. HoBoe npu3Banue 3JeKTPOHA.

He 3a6ynste opopmuts moamucky Ha 1964 rox!

HNOAIMHCHAA LEHA:

Ha rog — 1 py6. 80 xom.
Ha nmoayromue — 90 xor,
Ha xsapran —_ 45 Kor.
Ha wmecsin —_ 15 kom.

IMoxnucka npunuMaercss BceMH oraenenusmu «Colo3neyatis»
A OOLIECTBEHHBIMH PACIPOCTPAHHTENSAMH [1€YaTH,

H3AATEJBCTBO «3HAHHE»
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