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B meroanvecknx ykazaHHMSIX pacCMOTPEHBI OCHOBHBIE NPABUIIA U PEKOMEH-

JaIAH, TTO3BOJISIONINE TPAMOTHO TIOJITOTOBUTH M OPOPMHUTH CAMOCTOSITEIILHYIO pa-
ooty O6akaiiaBpa B hopme pedepara Ha 3aJaHHYIO TEMY.

[IpuBeneHbl CTPYKTypa MOSICHUTEIBLHOM 3alUCKU, KPATKOE COJEpkKaHUE ee

pa3zesnoB, peKOMeHyeMble TeMbl pedepaToB, IpaBuiaa oQOPMIICHHS JTUTEPATYp-

HBbIX HCTOYHHUKOB.

MGTOI[I/I‘-IGCKI/IG YKasaHuda MpCAHA3HAYCHbI JIA CTYACHTOB U 6aKaJ'IaBp0B,

3aHUMArOMuUxXCsl HAYYHbBIMH HMCCICAOBAHMSAMUA U OCI)OpMJ'IHIOH_[I/IX pPE3yJIbTaThI IIPO-

BGI[CHHOI?I CaMOCTOSITEJIBHOM pa6OTLI 110 AUCHUITIINHAM «BBC,ZIEEHI/IG B CIICuralib-

HOCTbY», «HP».

MGTOI[I/ILIGCKI/IC YKa3aHuAaA paCCMOTPCHBI U YTBCPIKACHBI HAa 3aCCAAHHUHN Ka-

benpst UCOUA 1 pekoMeHA0BaHbl K BHYTPUBY30BCKOMY W3/IAHHMIO.
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Ha onpeneneHHoM 3Tane pa3BUTHS TEXHUKH YEJIOBEKY HE BCEI/A YAAETCS
3¢ (dEeKTUBHO yIpaBIATh arperaTaMu, MallMHAMUA M TEXHOJIOTMYECKUMU TpoIiecca-
MU. DTO O0YCIIOBIIEHO OTPAaHUYEHHBIMU (DPU3UOJIOTUUECKUMHU BO3MOKHOCTSIMH Ye-
JIOBEKAa U YCJIOKHEHHEM MNPOUEAYPHl YIPaBICHUS MPOMBILUIEHHBIMH OOBEKTaMU
IIPU HAJMYUU BBICOKMX 3HAYECHHI TEXHOJIOTMYECKHX IAPAMETPOB M CKOPOCTEMN
MpoTEKaHusl mpoueccoB. KpoMe TOro, 3HAYUTENbHOE KOJUYECTBO XHMHUKO-
TE€XHOJIOTHYECKHUX MPOLIECCOB COMPOBOKIAETCS ONACHBIMM I YEIOBEKA BO3JECH-
CTBUSIMH XMMHUYECKOT0, TEIJIOBOIO U PaJMAllMOHHOIO XapakTepa, a mpu oOparie-
HuU B TexHojoruu JIBXK, cKaThIX WIM CHKUKEHHBIX TOPIOYUX Ta30B BO3MOKHBI
B3pPBIBBI M MOXapbl. XapaKTepHOU OCOOEHHOCTHIO TAKUX TEXHOJIOTMYECKHUX IPO-
LIECCOB SABJISIETCSI UX BO3MOXKHBIM NEPEXOJ U3 YCTOMYMBOIO COCTOSIHUSI HOPMAJIb-
HOTrO ()YHKIIMOHUPOBAHUS B HEYCTOMUMBOE — MpEAaBapuiHOE, C MOCIEAYIOIIMMU
aBApUMHBIMU CUTYAIUSIMH.

Hauano paGoT mo aBromarusanuu npoueccoB B Poccun OTHOCUTCS K KOHILY
30-x romoB. BHeapsAOTCS aBTOMaTHYECKHUE CHCTEMBI PErYIMPOBAHUS OTACIBHBIX
napameTpoB. Co BTOpod mOJIOBUHBI 60-X TOJOB BMECT€ C OypHBIM pa3BUTHEM
OBM Hauasicsa 3Tan pa3BUTHS aBTOMAaTU3UPOBAHHBIX cucTeM ynpasieHus (ACY).
Pazsutne ACYTII nmpoucxoauno B HeckoJibko 3TanoB. B 60...70-X rogax nomayuu-
Jla paclpOCTPAHECHHE JKECTKasi MepapXUUecKas CXeMa LUEHTPAIN30BaHHOIO YIIpaB-
neHud. JlanpHeumee pa3BUTHE MHUKpomnpoueccopHor TexHuku B 70...80-x romax
00yCIIOBWIIO TIOSIBJIEHHE OJHOKPATHO MPOTPAMMHUPYEMBIX KOHTPOJUIEPOB C HKECT-
KOW JIOTUKOM, Ha3biBaeMbIX [1JIC-koHTpOIepamu.

B nauane 80..90-x romoB Ha cmeny IIJIC-koHTposuiepamM MNpUILIA MOPO-
MBIIIUIEHHBIE KOMIBbIOTEpHI (KoHIenus MicroPC), obnanaroiiye psaoM HEOCIo-
PUMBIX TOCTOMHCTB. OAHAKO MIEOJIOTHSI, KOTOpasi UMEET HEeIOCTaTKU, MPUCYILINE
LEHTPAJIM30BAaHHBIM CHUCTEMaM YIIPABIIEHUS, OCTAETCS MPEXKHEN: CI0KHOCTh pas-
pabOTKH LEHTPAIBLHOTO AJIrOPUTMa, OOJbIIas MOIIHOCTh paboyeil CTaHIMH, MPO-

OJIEMBI C COBMECTUMOCTBIO U CJIOKHOCTBIO IIpHu COIIPOBOXKACHUU.



B nauane 80-x romoB Oblia MpeiokKeHa COBEPIIEHHO HOBAsk KOHLICTIIUS TO-
ctpoenuss ACY TII — cucteMsl IeHEHTpAIM30BaHHOTO ynpaBieHus. B cucremax
OOBEIMHEHBI TaTYMKU U UCTIOJHUTEIbHBIE MEXaHU3MbI, IPUMEHEH €IUHBIN IIPOTO-
KOJI CBSI3M 10 OJTHOW IOCJIEIOBATENBHON IMHE JAHHBIX, HO UCIIOJIb30BaHbl NHTEII-
JEKTyaJbHbIE Y3JIbl — KOHTPOJUIEPHI JJI JEUEHTPATU30BaHHOW O0OpabOTKH AaH-
HBIX.

ACY mnogpa3fenstorcss Ha aBTOMATU3UPOBAHHBIE CHCTEMBI YIIPABIICHHS
npousBoacTBoM (ACVYII) u aBTOMaTH3MpPOBaHHBIE CUCTEMBI YIIPABICHUS TEXHOJIO-
rudeckumu mnporeccamu (ACY TII). O6wsequnenue Heckoabkux ACY TII mexnay
cooort u ¢ ACVYII ¢ uenpro noBbIIIEHHS OOIIEH TEXHUYECKON U DKOHOMHUYECKOU
3¢ (eKTUBHOCTH MX (PYHKUHOHUPOBAHUS, HA3bIBaeTCsl MHTErpupoBaHHbIMU ACY
(MACY). UnTerpupoBanubsie ACY cTposTCA M0 UEPAPXUUECKOMY TPUHIUITY.

VYnopasnenue — 370 (QyHKUUS OpraHU30BaHHBIX CUCTEM, OOECIIeUMBaIOLIas
COXPaHEHUE WX OINPENECICHHOW CTPYKTYpbI, NOIJIEPKAHUE PEKUMOB JIEATEIbHO-
CTH, PEaJM3alMI0 MporpaMm M uenei. [log cucremMol MOHUMAETCs COBOKYITHOCTb
B3aMMOCBS3aHHBIX B OINpPEAEIEHHOM MOpPSIKE 3JIEMEHTOB (dacTeil), 0Opa3yrommx
3aKOHYEHHOE 1IEN0€ U HAXOMSIIMXCS BO B3aHMHOM COOTHOILIEHUH C OKPYKAIOLIEH
CpEIION.

Tun TeXHONIOrMYECKOTo IMpoliecca BO MHOIOM IPEIONpeaesisieT BbIOOp He-
0o0xonuMoM cucteMsbl yrpasieHud. [losBiieHre BO3MYILIEHUIA HOCUT OOBIYHO CITy-
YalHBI XapakTep W MNPUBOAUT K OTKJIOHEHHIO IMAPaMETPOB TEXHOJOTMYECKHX
MPOLIECCOB 3a HOpMHBI periamenTa. C y4eToM JaHHOTO 0OCTOSTENbCTBA MPEANPHU-
ATHE MPEACTABISIET COOOM TMHAMHUYECKYIO CUCTEMY, KOTOpasi TpeOyeT HelpepbiB-
HOTO YIpaBJE€HUS U1 MPOBEACHUS TEXHOJOTMYECKMX IPOLIECCOB B PEKHUMAX,
o0ecreynBaIMX TpeOyeMble KOJIMYECTBEHHbBIE U KaUeCTBEHHBIC MMOKA3ATENH I10-
Jy4aeMOU IPOTYKIIUH.

[lo Ha3HAYEHUIO Pa3IMYaAIOT CIEAYIOIIME BUIbl ABTOMATUKH: JUCTAHLIHOH-
HOE yIIPaBJICHUE, TEICYNPABICHNE, aBTOMaTUYECKUI KOHTPOJIb, TEXHOJIOIMYECKas

CHUTHaJIM3al s (C IMOMOHIBIO 3BYKA U CBCTOBLIX CI/IFHEUIOB), KOoTOpas noapasacisiacT-
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Csl HA KOMaHJHYI0, KOHTPOJIbHYIO, IPEAYNPEIUTENBHYIO U aBapUIHYIO0, aBTOMATH-
Yyeckas 3aliuTa, aBTOMaTH4ecKas OJOKMPOBKA, aBTOMAaTUYECKOE PETyIUPOBAHUE U
aBTOMATH3UPOBAHHOE YIIPABIICHHUE.

CoBmectHo (pynkrmonupytonme TOY u ynpasnstomas um ACYTII obpa-
3YIOT aBTOMATH3WPOBAaHHBIM TexHojornueckuit komrmuieke (ATK). B mammno-
CTPOCHUM MU APYTUMX IHUCKPETHBIX Mpou3BojcTBax B kauecTBe ATK BbIcTymaroT
ruokue mpousBoacTBeHHbIE cucTeMbl (I'TIC).

N3ydenne nucuuiuinHel «BBeneHrWe B CHENUAIBHOCTBY» IO HAIMPABICHUIO
«ABTOMAaTH3alMs TEXHOJOTHMYECKUX IMPOLIECCOB M MPOU3BOJCTB»» MPEIIOIAract
BBINIOJIHEHUE U MYOJIMYHYIO 3alUTy pedepara. Pedepar BoinonHseTcs Ha Temy,
yYKa3aHHYIO npenoaaBaTeraeM. CIUCOK TeM MPUBEAECH B MPUII0KEHUU A.

CryaeHT 00s13aH CaMOCTOSTEIbHO M3YYUTh YKAa3aHHYIO TEMY, HCIOJb3ys B
KaueCcTBE HMCTOYHHKOB CIEIUATU3UPOBAHHBIC KypHAJIbI, MOHOTrpaduu, yueOHbIE
nocodwus, pecypchl cetu UHTepHeT.

B pe3ynbTaTe npoBeIeHHBIX UCCAEAOBAHUN CTYJEHT 00s3aH NPEICTABUTD:

e pedepaT Mo ykazaHHOU TeMe;
® KOMITBIOTEPHYIO Mpe3eHTaInio0 Ha 3nekTpoHHoM Hocutene (CD/DVD-auck) mo
yKa3aHHOUW TeMe, KOoTopas OyIeT MCIOJb30BaThCA CTYJACHTOM IPH MyOJIMYHOH 3a-

IITUTE BBITTOJTHEHHON PaOOTHI.

Pa3znen 1 MeTtoguyeckne ykasaHHus K NPaKTH4YecKoil padore Ne 1

«CTpyKTYypa U coiep:KaHue MOSICHUTEJIbHOM 32NN CKID)



1.1 Crpykrypa u coaep:kaHue pa3aesioB pedepara

Odopmienne pedepata BoinoiHseTcss B coorBercteuu ¢ ['OCT 7.32-2001
«OTyeT 0 Hay4dyHO-HMCCIen0BaTeNbckol padore. CTpykTypa U mpaBuia odopmiie-
HUSD.

Crtpykrypa pedepara BKIIIOUAET CICAYIONINE Pa3aebl:

TUTYJIBHBIN JTUCT (MIPUMEP TUTYIHHOTO JINCTA IPUBECH B IPIIIOKEHUH B),
aHHOTAIIUS,

COJIEpKaHUE,

BBCJICHHC,

OCHOBHAsl 4acTh,

3aKIJII0OYEHUE,

CITUCOK UCIOJIb30BAaHHBIX HCTOUYHUKOB,

MPUIOKEHUS.

AHHOTAIUs OJDKHA COACPIKATh KPAaTKOE OMHMCAHKE BBITIOJHEHHBIX B pede-
paTe 3TaroB U JOCTUTHYTHIX PE3yJIbTaTOB.

Bo BBeieHMM TOJDKHBI OBITH OTPAXKEHBI CIEAYIOIINE KOMITOHCHTHI:
aKTyaJIbHOCTb TEMBI;
dbopmynrpoBKa 00BEKTa U TIpeaMeTa (MIpoOIEeMBbl) UCCIEAOBAHUS.

3aKTI0YNTENbHAS YaCTh BBEJICHUS MOXKET BKJIIOYATh B ce0s KpaTKOE OIuca-
HUE CTPYKTYpHI pedepara.

OkoHYaTENBHBIA TEKCT BBEICHHS PEKOMEHIYETCS OTKOPPEKTHUPOBATH ITOCIIE
3aBepIICHUs PaOO0THI HaI OCHOBHOM YacCThIO.

OcHoBHas 4acThb pedepaTa MPEACTABISIET COOON JOTUYECKH TIOCIIEI0Ba-
TENbHOE M3JI0KECHHE TIPOBEICHHOTO UccieoBanns. OCHOBHYIO YacTh CIEIyeT Je-
JUTh Ha Pa3lelbl, MOAPA3ACNbl U MyHKTHL. [IyHKTHI, Tpy HEOOXOAUMOCTH, MOTYT
JEMUTHCS HAa MOMMYHKTHIL. [Ipu meneHnun TekcTa Ha MyHKTHI U TTOAIMYHKTHI HE00XO0-
JUMO, 9TOOBI KaXKIbI MyHKT COJAEp)Kall 3aKOHYCHHYIO HHpopMaIio. OCHOBHAs

YacTh B OOJIBIIMHCTBE peqnepaTOB, CBA3AHHBIX C OITMCAHUCM IPOMBINIJICHHBIX CUC-
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TEM aBTOMAaTU3UPOBaHHOTO U aBToMatuueckoro ymnpasieHus (ACYTII u CAY),
JOJKHA BKJTIOYATh CICAYIONIUE pas3felibl: Ha3HauyeHHWe U 00JacTH MPUMEHEHUs
ACYTII u CAY; crpykrypa ACYTII u CAY; dyHKIHOHANBHBIE BO3MOXHOCTU
moayineit ACYTII u CAY; nepcnekruBsl npuMmenennss ACYTII u CAY B npo-
MBIIUIEHHOCTH.

JlomyckaeTcsl KpaTKO€ W3JI0KEHHE MCTOpUHU Borpoca. Ha mpumepe 3Tanos
pa3BUTUS UHOOPMALIMOHHBIX TEXHOJIOTUN C HUCIIOJIB30BAHUEM KOMITBIOTEPOB 3TOT
paszien MOKHO U3JI0KUTH B TAKOM BHJIE.

Cy1iecTByeT HECKOIBKO TOYEK 3pPEHMs HA pa3BUTUE HMHPOPMALMOHHBIX TE€X-
HOJIOTMM C HMCIHOJIb30BAaHUEM KOMIIBIOTEPOB, KOTOPBIE OTIMYAIOTCA MpPHU3HAKaAMHU
nenenus. OOIUM Ui BCeX HUX SBIISETCS TO, YTO C MOSIBICHHUEM IEPCOHAIBHOIO
KOMITbIOTEpA HayajCsl HOBBIM 3Tal pa3BUTUS MH(GOPMAIIMOHHBIX TeXHOJIOTHid. Oc-
HOBHOM 1I€JIbIO CTAHOBUTCS YJIOBJIETBOPEHHE NEPCOHAIBHBIX MH(POPMAIMOHHBIX
NOTpeOHOCTEH UenoBeKa Kak B MpodecCHOHANbHOM cdepe, Tak U B OBITOBOM.

[To Buay pemnraeMbIX 3ajiad U MPOIECCOB 00pabOTKU MH(OPMALIMU BIIEIS-
10T CJIEAYIOIINE JTAIBI.

e 60-70e rompr XX Beka. OOpaboTKa JaHHBIX B BBIUMCIUTEIBHBIX LIEHTPaX
B pEXUME KOJUIEKTUBHOTO MOJIb30BaHUsA. OCHOBHOE HalpaBJICHUE pPa3BUTHUS WH-
(opMalMOHHON TEXHOJIOTMH — aBTOMATHU3allisl PYyTUHHBIX ONEPAllMOHHBIX JEHUCT-
BUH YEJIOBEKA.

e C navana 80-x romoB XX Beka. Cozmanue MHGOPMAIIMOHHBIX TEXHOJO-
I'Mil, HAIPABJICHHBIX HA PELICHUE CTPATErMYECKUX 3a4a4.

[To Bumy mpobisieM, CTOAMX HAa MyTH MHGOpMATH3alMU OOIIECTBa, BbIE-
JISIOT CIEAYIOIINE ITAIbI.

e Jlo xonma 60-x rogoB XX Beka. [Ipob6iaema — 06paboTka O0nbIIUX 00BE-
MOB JaHHBIX IPH OIrPAaHUYEHHBIX BO3MOKHOCTEHN anmnapaTHbIX CPEJCTB.

e Jlo koHnma 70-x romoB XX Beka. Pacnpoctpanenue 6osbmmx IBM. TIpo-
OjemMa — OTCTaBaHHE MPOTPAMMHOI0 0OECIIeYeHHs] OT YPOBHS Pa3BUTHUS ammapat-

HBIX CPEJICTB.



e C Hayana 80-x rogoB XX Beka. KOMIbIOTEp CTAHOBUTCS MHCTPYMEHTOM
HEnpo(eCCUOHATFHOTO MOIH30BaTeNs, @ HHPOPMAITMOHHBIE CUCTEMBI — CPEACTBOM
HOJIEPKKU MPUHATHS €ro peweHuil. [Ipodiembl — HE0OOXOMMOCTh MAaKCUMAIIbHO-
IO YJOBJIETBOPEHUSI NOTPEOHOCTEN MOJIB30BATENS U CO3/IaHUE COOTBETCTBYIOIIETO
IporpaMMHOT0 UHTepdeiica 1yt pabOThI YeIOBEKa Ha KOMITBIOTEPE.

e C Hauvana 90-x rogoB XX Beka. Co3gaHue COBPEMEHHOM TEXHOJOTUU Me-
YKOpPraHMU3allMOHHBIX CBsA3€M M MH(popManMOHHBIX cucteM. Hamnbonee cymecTBen-
HbI€ MPOOJIEMBI 3TOr0 3Tana — BbIpadOTKA COTJIAIEHUN U YCTAHOBIIEHUE CTaHAap-
TOB, IIPOTOKOJIOB ISl KOMIIBFOTEPHOW CBSI3M, OPraHU3alMsl JOCTylla K CTpaTernye-
CKOU HMH(pOpMaIU, OpTraHU3alys 3alUTh 1 0€30MaCHOCTH UH(pOpPMAITUH.

[To Buay mpeuMyniecTB, KOTOPbIE UMEET KOMIBbIOTEPHAS TEXHOJIOTUsI, BbIJIE-
JISOT CIEAYIOIINE TaIbI.

e C nauvana 60-x rogoB XX Beka. JloBonbHO 3¢ dexTrBHAsS 0OpaboTKa MH-
dbopmany Ipu BBHIMOIHEHUH PYTUHHBIX OINEpaluil ¢ OpUEeHTALUEW HA LIEHTpaIu-
30BAHHOE MCIIOJIb30BAHUE PECYPCOB KOJJIEKTHBHBIX BBIYUCIUTEIBHBIX LEHTPOB.
OcHOBHOI KpuTepuil OLIEHKH 3(P(HEKTUBHOCTH CO3/1aBa€MbIX HH(POPMALIMOHHBIX
CUCTEM — pa3HHUIa MEXAy 3aTpadyeHHbIMU Ha pa3pa0OTKy U CHIKOHOMJICHHBIMHU B
pe3ynbpTaTe BHeApeHus cpencrtBaMu. OcHOBHasl mpoOjema (TICUXOJoThYecKas) —
IJI0X0€ B3aUMOJICUCTBHUE MOIb30BATENEH, ISl KOTOPBIX CO3[aBaTUCh HH(POPMALIH-
OHHbIE CHCTEMBbI, U Pa3paOOTUMKOB H3-3a Pa3IU4Ms MX B3IJISIAO0B U IMOHUMAHUS
pemaembix npobsieMm. Kak crneicTBue, co3laHue CUCTEM, KOTOPbIE MOJIb30BaTeNn
IJI0XO0 BOCHPUHUMAIOT U, HECMOTPS HA UX JOCTATOYHO OOJIbIINE BO3MOXKHOCTH, HE
UCIIOJB3YIOT B IIOJIHOU Mepe.

e C cepenunnl 70-x ronoB XX Beka. [losiBIeHHE MepCOHATBHBIX KOMIIbIO-
TepoB. VMI3MeHeHue nmoaxoAa K Co3AaHu0 MH(OOPMAIMOHHBIX CUCTEM — CMEILEHHE
OpUEHTallMU B CTOPOHY MHAMBUIYAJIBHOIO MOJIB30BATENS ISl MOAAECPHKKHA TPUHU-
MaeMbIX UM pelleHUil. 3aMHTEPECOBAHHOCTD I10JIb30BATENS B IPOBOAUMBIX pa3pa-
0O0TKax, HaJaXKUBaHHE KOHTAKTa C pa3padOTYMKaMHU, BO3HUKHOBEHHE B3aUMOIIO-

HUMaHHUs 00euX TpymNm cHenuaaucToB. Mcmonb3oBaHHe Kak HEHTPaIN30BaHHOM,
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TaK ¥ JEIEHTPAIN30BAHHON 00paObOTKU JaHHBIX, 0a3UPYIOIIEHCs Ha PEIIEHUH JI0-
KaJbHBIX 33]1a4 1 padoTe ¢ JOKAIbHBIMH 0a3aMH TaHHBIX Ha pabodyeM MecTe IMOJib-
30BaTeNsl.

e C nHauana 90-x ronoB XX Beka. AHaJIN3 CTPATErMYECKUX MPEUMYIIECTB B
Ou3Hece, OCHOBAHHBIM Ha JIOCTMXKEHUSIX TEJIEKOMMYHUKAIMOHHON TEXHOJOTUH
pacnpenenénnoit oopadbotku nungopmanuu. Llenb HHPOPMAIIMOHHBIX CUCTEM — HE
npocToe yBenudeHue 3PpPeKTuBHOCTH 00paOOTKH JaHHBIX M MIOMOIIb YIIPABIICHILY,
HO ¥ TTIOMOII[b COOTBETCTBYIOMMX UH(GOPMAIIMOHHBIX TEXHOJIOTUH MPU BbKUBAHUU
Y TIOJTyY€HHUH NMPEUMYIIECTB B KOHKYPEHTHOM Oopb0e.

[To ucnonp3yeMoMy HHCTPYMEHTAPHIO BBIICIIAIOT CJIEIYIOLIUE ITAMbI.

e Jlo Bropou nosnoBuHbl XIX Beka. «PyuHnas» texnosorus. lHctpymeHnTa-
puii — nepo, YepHUIbHHIA, KHUTra. OCyIleCTBICHNE KOMMYHHUKALIMM BPYYHYIO TY-
TE€M OTHPABKHU I10 MOYTE MHCEM, MMAKETOB, Aenenl. OCHOBHAsA LIeNb — MpeACTaBIie-
HUEe nHGOPMAIH B HY)KHOU (opMme.

e C konma XIX Beka. «MexaHudeckas» TeXHOJOrus. MIHCTpyMeHTapuil —
MUIyIas MauHka, TeaedoH, 1MkTodoH. bosee coBepilieHHbIE CPeACTBa KOMMY-
HUKaIMK (B OCHOBHOM, mo4uTa). OCHOBHAs I11eJIb — MPEACTaBIeHne WHDOopMaIuu B
HYXHOU (hopme Oosiee y0OHBIMU CPEICTBaMHU.

e 40 — 60-e rompr XX Beka. «DnekTpuyeckas» TexHonorus. UuctpymeHTa-
puit — 6onpirie 9BM 1 COOTBETCTBYIOIIEE MTPOTPAMMHOE 00ECTICUCHHE, DIICKTPH-
YECKUE TUIITYIIME MAIIMHKUA, KCEPOKCHI, TOpTaTUBHBIC AUKTOGOHBI. [lens — mepe-
MEILIEHHE aKIeHTa ¢ (popMbl mpenacTaBieHus uHopManuu Ha GOpMUpPOBaAHUE €€
COJIEpP KaHMS.

e C nHavama 70-x rogoB XX Beka. «QNEKTpOHHas» TexHojorus. MHcTpy-
MeHTapuii — Oosbiiie 9BM u co3gaBaemble Ha uX 0a3e aBTOMATH3UPOBAHHBIE
cuctembl ympasieaus (ACY) u unpopmanuonHo-niouckossie cuctembl (MUIIC),
OCHAILIEHHBIE IIUPOKUM CIEKTPOM 0a30BbIX W CHEUUAIU3UPOBAHHBIX MPOTrpamMM-
HBIX KoMILiekcoB. Llenp — em€ Oosblliee cMENIEHUE akleHTa Ha (pOpMUPOBAHUE

COJIEP>KaTENbHON CTOPOHBI MH(OPMALIUU AJIs YIIPABICHUYECKON CPebl Pa3IMUHbIX
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cdep 001IeCTBEHHOM XKM3HN, 0COOCHHO Ha OPTaHU3AIMIO AHAIMTUYECKON paOOTHI.
MHOXECTBO OOBEKTUBHBIX M CYyOBEKTHBHBIX (DAKTOPOB HE IMO3BOJIAIU DPEIIUTH
CTOSIIIIME TIEpe]l HOBOW KOHIENIMed MHPOPMAIMOHHON TexHojoruu 3anaduu. Og-
HaKoO ObUT MPHOOpPETEeH OMbIT (OPMUPOBAHUS COACPIKATEIHLHOW CTOPOHBI yIpaB-
JIeHYeCKOM MH(dOpMAaIMU U MOATroTOBICHa MpodeccuoHanbHas, MCUX0JIOrHYecKas
U collMalibHast 0a3a JiJIs Iepexo/ia Ha HOBBIM ATal pa3BUTHUS TEXHOJIOTUU.

e C cepemunnl 80-x rogoB XX Beka. «HoBas (KkoMmbroTEpHAs)» TEXHOJO-
rusa. MHCTpyMeHTapuil — MEpCOHANIbHBIE KOMIBIOTEPHI C MIUPOKUM CIEKTPOM
CTaHJAPTHBIX MPOrpaMMHBIX TpoayKToB. [lepconanuzanua ACY, peain30BaHHBIX
Ha MEPCOHAJIBHBIX KOMIBIOTEPAX M UCMOJB3YIONIUX TEIEKOMMYHUKAIIMH, YTO TIPO-
ABJISIETCA B CO3JAHUU CHCTEM MOJICPKKUA NPUHATHS PEIICHUN CHEUaTIUCTaMH.
Hanuure y noJoOHBIX CUCTEM BCTPOEHHBIX JIEMEHTOB aHAIN3a U UHTEIUIEKTa JIs
pa3HbIX ypoBHeEW yrnpapieHusl. CyllleCTBEHHbIE U3MEHEHUSI TEXHUUECKUX CPEJCTB
OBITOBOTO, KYJbTYPHOTO Y MIPOYETO HA3HAYEHUHN B CBS3M C MEPEXOJOM Ha MUKPO-
npoIeccopHyro 0azy. Hayano mmpokoro MCHoJib30BaHUsI B Pa3IUUYHBIX 00JIACTAX
IJI00QJIBHBIX M JIOKAJBHBIX BEIYMCIUTEIBHBIX CETEH.

[To crenenu BausiHUA UHPOPMAIMOHHBIX TEXHOJIOTHIM Ha TMPOIECC MaTepH-
aJIbHOTO MPOU3BOJICTBA BBIACISIIOT CIEIYIOUIUE ITAMbI.

o Jlo 1445 rona. Ilepuosa mepBOHAYAJILHOTO HAKOIUICHHS WH(OpPMAIMOH-
HBIX 00pa30B. Mctoku nHdopmaiuu — nemepHas 1 HacKaJIbHasl )KUBOMUCH. Mare-
puanbHble HOcuTenu uHbopmanuu — Oymara, ménk (apeBHuit Kurtait), manupyc
(mpeBuuii Eruner), nepeBo (HoBropojckue G6epectsnbie TpaMoThi), TnHa (BaBu-
J0H). OCHOBHBIE XpaHUTENIHN 3HAHUN — JKPEIbl, TyXOBEHCTBO. MUHUMAIBHOE pa3-
BUTHE KOMMYyHUKaIui. [lepenava 3HaHuil yCTHO, TIO HACJIEICTBY, JIMYHBIM TIPUMeE-
pom. TexHonorust 06pabOTKU JaHHBIX py4yHas. BiusiHue 3HaHM HA MaTEpHAIbHOE
MPOU3BOACTBO MUHUMaNIbHOE. CaMO MarepuaibHOE MPOU3BOACTBO PEMECICHHOE,
MEJIKOCEpHUIHOE. TeMIbl ero pocTa 1 HOMEHKJIATypa U34EIUN HEBEIINKU.

e 1445 ron — cepenuna XX Beka. M300peTeHune kHUroneyaTaHusi — neppas

I/IH(I)OpMaHI/IOHHaﬂ PEBOJIIOL M. Hauano TUPAKHUPOBAHUA 3HAaHUU U BIIMSHMS UX Ha
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MaTepHalIbHOE MPOU3BOJICTBO, YTO BBI3BIBAET COOTBETCTBYIOLIMN POCT €0 TEMIIOB
Y HOMEHKJIATypbl U3/ICIIAN.

e Cepenuna XX Beka — Hacrosuiee Bpems. [IInpokoe UCronb30BaHUE BbI-
YUCJIUTENbHBIX MAlllUH KaK CPEJICTB JOJITOBPEMEHHOTO XpaHEHHUs WHdOpMaiuu.
[Tpodeccuonanpupie 3HaHUS (HOPMATUIYIOTCS, 3aMUCHIBAIOTCS HA MAaIIMHHBIE HO-
cUTENH UHPOPMALIMKA U HAYMHAIOT HEMOCPEJICTBEHHO BIIUSATH HA PEXUMBI PaOOTHI
MIPOU3BOJCTBEHHOTO 000pYyIOBaHUs. 3a 3TO BpeMs B Pa3BUTUU HH(DOPMAIIMOHHBIX
TE€XHOJIOTHI MOXHO BBIEIUTH HECKOIBKO MEPUOIOB.

. Jlo nauana 60-x 20006 XX eexa. dnoxa 6oaeiux 9BM, paboraromiux
B NIAKETHOM PEXHME U PEXHUME peaabHOro BpeMeHu. OCHOBHOW KpUTEpHl co3na-
HUSI UTHPOPMAIIMOHHBIX TEXHOJOIMH — HKOHOMHUSI MAalIMHHBIX pecypcoB. Llenp —
MakKcuMmaibHas 3arpy3ka oOopynoBanus. llosBnenue tepmuna «MHpopmaTikay
nyTéM o0beauHenus cioB «Mapopmartuzanus» u «Asromarukay (Opanuus, 1960
r.).

= o nauana 80-x 20006 XX eexa. dnoxa MUHH — U MUKpO-DBM, pado-
TAOIIMX B [TAKETHOM PEXUME, PEKUME PEATBHOIO BPEMEHU U PEKHUME pa3/ICICHUS
BpeMeHu. OCHOBHOM KpUTEpHUIl CO3/aHus WHOOPMAIMOHHBIX TEXHOJIOTHH — KO-
HOMUS TpyJAa nporpammucta. Llenb — pazpaboTka nporpaMMHBIX HHCTPYMEHTAIb-
HBIX cpencTB. 3akperuienue TepmuHa «HMHopmaTuka» 3a HayKoOW, M3ydaromie
oOuue cBoiicTBa MH(MOpPMAIUK, CPEACTBA, METOABI U MPOLIECCHl €€ aBTOMATU3HPO-
BaHHOU 00pa0oTku. B MarepuanbHol chepe — mepexoi K KpymHOCEpUHHOMY TPO-
W3BOJICTBY, POCT €ro TeMNOB. MeJIEHHBIN POCT HOMEHKJIATYphl u3nenuii. Hauano
BHEJIPCHHSI aBTOMATHU3MPOBAHHBIX CHCTEM yrpasiieHus npennpustiaem (ACYII),
texHosornueckumu mporeccamu (ACYTII), o6pabotkoit mannasix (ACO/) u apy-
IrMX AaBTOMAaTU3WPOBAHHBIX CHCTEM OOpa0OTKM SKOHOMUYECKON HH(pOpManuu
(ACODN).

= /o nauana 90-x 20006 XX 6exa. Jnoxa NepcOHAIBHBIX KOMITBIOTEPOB
— BTOpas uHpopMalMoHHas peBoitolus. OCHOBHOM KpuTepuil co3nanusi uHpop-

MaIlMOHHBIX TEXHOJOTHUH — CO3JaHWe TEXHOJOTHH s (opMalu3aiuu 3HAHUU.
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[lenb — MPOHMKHOBEHNE MHPOPMAIIMOHHBIX TEXHOJOTUH BO BCe cephl yenoBeue-
CKkol nesarenbHOCTH. H(pOpMaIis CTaHOBUTCS pecypcoM HapaBHE C MaTepualia-
MU, SHeprueH, kanutaioM. [losgBieHne HOBOM 3KOHOMHUYECKOW KaTeropuu — Ha-
[IUOHATFHBIX MH(OPMAIIMOHHBIX pecypcoB. B cdepe mpom3BoACTBa HCTOIICHUE
MPUPOJIHBIX PECYPCOB BBI3BIBAET MEPEXOJ] K HUCMHOJb30BAHUIO BOCIPOU3BOAMMBIX
pecypcoB, OCHOBaHHBIX Ha MPUMEHEHUU HAYYHOIO 3HAHUS. DKCHOPT Mpodeccuo-
HaJbHBIX 3HAHUM MYTEM MNPOAAKH HAYKOEMKOW mpoaykiuu. PazpaboTka u BHe-
JPEHHE TEXHOJIOTUN aBTOMAaTU3UPOBAHHOM 00pabOTKH SKOHOMHUYECKON MH(OpMa-
uuu (TAODN).

= 90-e 200b1 XX gexa — nacmosiuee gpemsi. OCHOBHOUM KpUTEPHI cO3/a-
HUS MHGOPMAIIMOHHBIX TEXHOJOTUH — aBTOGOpManu3alus 3HaHUH, 1eJdb — HH-
dbopmatuzanusa odbmectBa. Hawano mndopmaruzanuu obmiectBa. COBOKYMHOCTh
B3aMMOCBSI3aHHBIX MOJUTUYECKUX, COLUATBLHO-DPKOHOMUYECKUX, HAYyYHBIX (DaKTo-
pOB 00€CTEeUnBAIOT JOCTYI K JIOOBIM UCTOYHUKAM WHGOPMAIMH, KPOME 3aKOHO-
JaTeNbHO CeKpeTHhIX. PopMupoBaHue 0a3 3HAHHWM MO BCEM OTPaCisM YeloBeue-
CKOM JIeATeNbHOCTH U 0a3 JaHHBIX MO0 BCEM MHTEPECYIOIIMM YeIOBEKa BOIPOCAM.
[TosiBneHne MHAYCTpUU HHPOPMALMOHHBIX yciyr. CTpaHbl CTaHOBSITCS 3aBUCH-
MBIMH OT UCTOYHHUKOB MH(OpMAIK, ypoBHS pa3BUTUSA U d(H(DEKTUBHOCTH CPEICTB
TereKkoMMyHuKamu. MHbopmanus u TBOPUECKUN MOTEHITMAN JIFOACH CTAaHOBSTCS
CTparernyeckuMu pecypcamu. (B wHAyCTpHalbHOM OOIIECTBE CTpaTernyecKui
pecypc — KanuTai.).

e [Ipu n3noxennn nepcrnektuB npumeHenns ACYTII u CAY B npomsbli-
JIEHHOCTH CJIEYET OTMETHUTh CBSI3b C BHEIPEHHEM U HCIOJIb30BaHWEM HHGpOpMa-
IIMOHHBIX TeXHOJoTuil. Hampumep, mpu BHEAPEHWH HOBBIX WH()OPMAIMOHHBIX
TEXHOJIOTUI B OPraHU3aluyd HEOOXOAMMO OLEHUTh PUCK OTCTaBAHUS OT KOHKYPEH-
TOB B pe3yibTaTe HEM30€HKHOT0 yCTapeBaHUsI TEXHOJIOTHI co BpeMmeHeM. MHpop-
MallMOHHbIE MPOAYKThI, KAK HUKAKUE JPYTHE BUIbI MaTEpUAIbHBIX TOBAPOB, UMeE-
IOT YPE3BBIYAHO BBICOKYIO CKOPOCTh CMEHSIEMOCTH HOBBIMU BUJIAMH WJIU BEPCUSI-

MU (nepnomﬂ CMEHSIEMOCTH KOJIEOIOTCS OT HECKOJIBKUX MECALICB A0 OAHOIO I0-
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na). Ecnu B mporiecce BHenpeHHs 3TOMY (aKkTOpy HE YAENATh JOJKHOTO BHUMa-
HUS, TO, BO3MOXKHO, YTO K MOMEHTY 3aBEPILECHHS IEPEX0/1a HA HOBYIO TEXHOJIOTHIO
Ta YK€ YCTapeeT, U MPUJIETCS MPUHUMATh MEPHI K €€ MoAEepHU3alMu. Takue He-
yllayd ¢ BHeJApEHHUEM MH(GOPMAIMOHHBIX TEXHOJIOTUNA OOBIYHO CBSI3BIBAIOT C HECO-
BEPIICHCTBOM TEXHUYECKHX CPEJCTB, TOrAAa KaK OCHOBHOM NMPUYMHON HEyAad siB-
JSIeTCS OTCYTCTBHME WUIM ciiabas MpopabOTAHHOCTh METOAOJOTUU HCIOJIb30BAHUS
uH(POPMaLMOHHON

[Ton aBTOMaTHM3anuel MOHUMAKOT OTPACib HAYKU U TEXHUKH, OXBAThIBAIO-
IIYI0O TEOPUIO W MPUHLUIIBI TOCTPOEHUSI CUCTEM YNPABICHHUS, NEUCTBYIOIIHUX O€3
HEIMOCPEICTBEHHOI0 JIM00 YaCTUYHBIM y4acTHEM 4YelloBeKa. B y3koM cmbicie, aB-
TOMAaTHU3ALMSI — COBOKYITHOCTb METOJIOB M TEXHUYECKUX CPEACTB, MCKIIFOYAKOLIUX
y4acTHE Ye€JI0BEKa MIPH BBIMOJIHEHUH ONepaliii KOHKPETHOTO IIpoLecca.

Kax camocTosiTenbHast 001aCTh TEXHUKH aBTOMAaTHKa MOTyYHIa NMPU3HAHKE
Ha Il Muposoit sneprernueckoit kondepennnu (bepmun, 1930), rae 6bi1a coznana
CEKLIUsI MO BOMPOCAM aBTOMATUYECKOIO0 M TEJIEMEXaHMYECKOro yrpaBieHus. B
CCCP TepMuH «aBTOMATHMKa» IMOJY4YWIl pacnpocTpaHeHne B Hadane 30-X IT.
XX Beka. ABTOMaTHKa Kak Hayka BO3HHKJIA Ha 0a3e TeOpUU aBTOMATUUYECKOTO pe-
T'YJIUPOBAHMS, OCHOBBI KOTOPOW ObLIM 3ayiokeHbl B padotax [[x. K. MakcBermna
(1868), 1. A. Brimnerpanackoro (1872—-1878), A. Crogonst (1899) u ap. B camo-
CTOSITEJIbHYI0O HayYHO-TEXHUYECKYIO0 JMCIUIUIMHY OKOHYATeIbHO OQOpMHUIACh K
1940 1.

Hcropust aBTOMaTUKU KaK OTPACIM TEXHUKHU TECHO CBSI3aHA C pa3BUTUEM aB-
TOMAaTOB, aBTOMATHYECKUX YCTPOMCTB M aBTOMATHU3UPOBAHHBIX KOMILUIEKCOB. B
CTaJMU CTAHOBJICHUSI AaBTOMATHKa OMUpPAIach Ha TEOPETUUECKYIO MEXAHHUKY U T€O-
PHIO JIEKTPUYECKUX LIETIeH U CUCTEM M pelliaja 3aJlauu, CBA3aHHbIE C pEryJupoBa-
HUEM JIaBJICHHS B MapOBBIX KOTJIaX, X0Jia MOPIIHS MapOBbIX U YAaCTOTHI BpallCHUs
AIIEKTPUYECKUX MAIIMH, YIpaBieHus paboToil crankoB-aBTromMatoB, ATC, ycTpoii-
CTBAMH peJieMHON 3auThl. COOTBETCTBEHHO M TEXHMYECKUE CPEACTBA ABTOMATH-

KH B 3TOT IICPUOA p213pa6aTBIBaJ'II/ICB H UCIIOJIb30BAJIUCh IMMPUMCHUTCIIBHO K CUCTC-
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MaM aBTOMAaTHYECKOrO peryjaupoBaHus. VIHTEHCMBHOE pa3BUTHE BCEX OTpacieu
HAayKH U TeXHUKHU B KOHIIE | monoBuHbI XX B. BBI3BAJIO TaK:Ke OBICTPBIA POCT TEX-
HUKH aBTOMAaTUYECKOIO YIpaBJIEHUs, MPUMEHEHHUE KOTOPOW CTaHOBUTCS BCEOO-
IIUM.

Il monoBuna XX B. O3HamMeHOBaNach JalbHEHIIMM COBEPLICHCTBOBAHUEM
TEXHUYECKUX CPEJICTB aBTOMATUKHU U IIUPOKUM, XOTSI U HEPABHOMEPHBIM IS Pa3-
HBIX OTpacied HapOAHOIO XO35AWCTBA, PACHPOCTPAHCHUEM ABTOMATHYECKUX
YIPaBISIOUUX YCTPOUCTB € MEPEXOJOM K O0JIee CIOXKHBIM aBTOMATUYECKUM CHC-
TE€MaM, B YACTHOCTHU B MPOMBILIJIEHHOCTH — OT aBTOMATU3aLlMM OTAEIIbHBIX arpera-
TOB K KOMIUIEKCHOM aBTOMATU3allMM LIEXOB U 3aBOJOB. CylIECTBEHHON YEpPTOM SIB-
JSIETCSI UCTIOIb30BaHUE aBTOMATHUKU Ha OOBEKTaX, TEPPUTOPUAIBHO PACIIOIOKEH-
HBIX Ha OOJBIIMX PACCTOSIHUSX IPYT OT APYyra, HalpuMep KPYIHbIE MPOMBIILUICH-
HbIC U DHEPreTUYECKUE KOMILIEKCHI, CUCTEMbI YIPABICHUS KOCMUYECKUMMU JIETa-
TEJIBHBIMU anmnaparamu U T. 4. Jld CBA3KM MEXIy OTAEIBbHBIMU YCTPOMCTBAMU B
TaKUX CHUCTEMax MPUMEHSIOTCS CPEICTBA TEIEMEXAHUKH, KOTOPbIE COBMECTHO C
yCTpOMCTBAaMH YIPAaBJIEHUS U YIPaBIsIEeMbIMU OOBEKTaMU 00pa3yloT TejaeaBTOMa-
TUYECKHUE CHCTEMBbI. BOJbIIOe 3HAaUeHHE MPU 3TOM MPUOOPETAIOT TEXHUYECKUe (B
TOM YHCJIE TeJIEMEXaHWYEeCKHEe) Cpe/CTBa cOOpa M aBTOMATHYECKON 00pabOTKU
uHpOpMaIlMU, TaK KaK MHOTHE 3aJladd B CJIOXHBIX CHUCTEMaxX aBTOMAaTHYECKOTO
YIPABJICHUS] MOTYT OBITh PEIICHBI TOJIBKO C MOMOILBIO BHIYMCIUTENbHON TEXHUKU.
Haxkowneri, Teoprs aBTOMaTHUECKOTO PETYJINPOBAHUS YCTYIIAET MECTO 0000IIEHHOM
TEOpPUH AaBTOMATHYECKOTO YIpaBJICHHs, OOBEIUHSIONIEH BCE TEOPETHUUYECKHE ac-
MEeKThl ABTOMATHUKHU M COCTABJISIOIICH OCHOBY OOIIEH TEOpUH YIIpaBIICHUS.

BakHbIM MOHSTHEM aBTOMATHKU SIBJISIETCS «aBTOMaT». ABTOMAaTr (OT
rped. autdmatos —caMoJI€HCTBYIOIINI) — CAMOCTOSITENIbHO JIEHCTBYIOIEE YCTPOii-
CTBO (MJIM COBOKYITHOCTb YCTPOMCTB), BBIIOJHSIOLIEE 110 3aJJaHHON IIporpamme 6e3
HEMOCPEACTBEHHOTO Y4YacTHsl YeJOBeKa IMPOLECCHl MOyuyeHus, Ipeodpa3oBaHus,
nepeayd M MCIOJb30BaHUSI SHEPIUM, MaTepuana W HHPOpMalMH. ABTOMATHI

MNPUMCHAIOTCA JJIsI TTIOBBIIICHUS ITPOU3BOJUTCIBHOCTH U 00JIer4yeHus Tpyaa 4eiio-
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BEKa, JUII OCBOOOXKIEHUSI €r0 OT PadOThl B TPYMHOAOCTYIMHBIX WU OMACHBIX IS
YKU3HH YCIIOBUSIX.

Tax >xe aBTOMAaT — OJIHO U3 OCHOBHBIX TIOHATHUN KUOCPHETHKH; abCTpaKTHAs
MOJICNIb TEXHUYECKOW WM OMOJIOTUYECKOW CHUCTEMBI, mepepabaThiBaroIias IHC-
KpeTHyto (nndpoByr0) nHDOpPMAIHIO TUCKPETHBIMA BPEMEHHBIMH TakTamu. Hawu-
0oree M3ydeHbl KOHEYHBIE aBTOMAThl. V3ydeHHEM TakuX aBTOMAaTOB 3aHUMAaETCs
TEOpHsI aBTOMATOB.

Takke B TeXHUKE BBOJUTCS MOHATHE «aBTOMATHYECKOE YIpPaBJICHUE)» — CO-
BOKYITHOCTh JICHCTBHI, HAIlpaBJICHHBIX HA MOAJCPKAHUE WM yiydiieHne QyHK-
IIUOHUPOBAHMSI YIPABIEMOTO 00bEeKTa 0€3 HEMOCPEACTBEHHOTO yJacTHs YeIoBe-
Ka B COOTBETCTBHUU C 33/IaHHOM II€JIbIO yNpaBJIeHUsA. ABTOMAaTHUYECKOE YIIPaBICHUE
IITUPOKO MPUMEHSICTCSI BO MHOTHUX TEXHUYECKUX W OMOTEXHHUYECKUX CUCTEMaX JIsl
BBITIOJIHEHUS OTEpallfii, He OCYIIECTBUMBIX YEJIOBEKOM B CBSI3U C HEOOXOIMMO-
CTBIO TepepabOTKH OOJIBIIOTO KOJIMYECTBA MHPOPMALIUU B OTPAHUYEHHOE BpEMS,
JUTSI TIOBBITIIEHUST TIPOU3BOIUTEIILHOCTH TPYy/Aa, Ka4ecTBa M TOYHOCTH PETYIHPOBa-
HUS, OCBOOOXKICHHS YeTIOBEKa OT YIPaBIEHUs CUCTEMaMH, (DYHKIIMOHUPYIOITUMHU

B YCJIOBHAX OTHOCHUTEILHOM HCAOCTYITHOCTH WJIN OITACHBIX JJIS 3J0POBbA.

1.23a0auu, pewraemoie npu agmomamuueckom ynpasieHuu

mexnojiocuuecKumu npoveccamu

3ajadya aBTOMaTUYECKOTO YIIPABJICHUS] COCTOUT B TOM, UTOOBI MPU HATUIUU
BJIMSTHUS TIOMEX Ha OMpeJeleHHbIe paboyre MoKa3aTelr MalliH WM annaparoB
TaK MPOTUBOACHCTBOBATH 3TOMY BIUSHUIO, YTOOBI IPUHYAUTEIBHO 00eCeunBacs
3aJlaHHbIN 3aKOH (MJIM XapaKTep) U3MEHEeHUs pabouux nokaszateneil. Takum obpa-
30M, Ojarozaps aBTOMaTHYECKOMY YIIPABJICHUIO pEryjupyemasi BeJIMYhHA MOXKET
COXPAHATh UJIM BOCIPOU3BOAUTD MPEANUCAHHBIE €M 3HAaUeHUS HE3aBUCHUMO OT BO3-

JIEUCTBUS TIOMEX WJIA BO3MYUICHUU.
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[Ipy HAMMYUU aBTOMATHYECKOTO PETYIMPOBAHMS COKPAIIACTCS MPOAOTKH-
TEJIBLHOCTh MPOTEKAHUS MEPEXOTHOTO MPOIIECCa, BHI3BAHHOTO BO3MYIIAOIINM WA
peryaupyromumM Bo3aencTerueM. PaBHBIM 00pa3oM MOXKeT ObITh oOecrieyeHa BO3-
MO>KHOCTb pa0OThI C aBTOMAaTHYCCKUMH «OTCEUKAMM», T.€. C 3aJJaHHBIM OTpaHUYE-
HUEM BEJIMYMH TOKA, HAMIPSHKEHUS U T.11.

OcHoBHas 3ajja4a aBTOMAaTUYECKOTO YIIPABJICHUSI COCTOUT B OBICTPOM Y4YETe
X0J1a PEryIUPYEMOTO MPOLIECCA U BEIMYUH, ONPEIEISIONUX €ro XapakTep, a 3aTeM
B (OpMHUPOBAHUU BO3JICHCTBUI CUCTEMBI, 0O€CTIeUnBaroOIIeil Hanboee ONTUMAaTb-
HOE peryjJupoBaHue. 3ajaya 3Ta BeCbMa CJI0KHA BCJIEJICTBHE MHOr000pa3us mpo-
W3BOJICTBEHHBIX TIPOIIECCOB U OOJIBIIOTO Yucia GakToOpoB, BIHIONMX Ha HUX. Ho,
KpOME TOTO0, M CaMHU 1€, OCYIIECTBIISIEMbIE PEryJIUPOBAHUEM, MOTYT OBITH BECh-
Ma pa3inyHbIMHU. bojee moapoOHO OCHOBHas 3ajadya aBTOMAaTHYECKOrO YIpaBiie-
HUs (peryaupoBaHusi) copMyJIHpOBaHA HUKE MPU PACCMOTPEHUH TEOPHUH aBTO-

MaTHYECKOTO YIPABJICHHSI KaK OTPACIId HAyKHU.

1.3 Teopus asmomamuueckozo ynpaenenus KaKk Ompaciv HayKu

Teopust aBTOMaTHYECKOTO YIIpaBieHUs (PEryJIMPOBaHUS) CTPOUTCSA HAa OCHO-
BE JIPYTMX HAYK: TECOPUU JICKTPUUECKHUX LETIEH, ITEKTPUUECCKON CBA3H, MEXAHUKH,
AIEKTPUUECKUX MAIINH, HO BMECTE C TEM OHA CUHTE3UPYET, pa3BUBaeT U 000011a-
€T COAEPIKAIMECS B 3TUX HAYKaX IMOJIOKEHUS.

B T0 ke Bpemsi TeopHsi aBTOMAaTUYECKOTO PEryJIUPOBaHUs OTBJIEKAaeTCs MOJI-
HOCTBIO OT PACCMOTPEHHMSI TAKUX MOHATUHN, KaK dHEPrus, TeIio (Harpes), Kodphu-
LMEHT I0JIE3HOTO JEHCTBHS, UTPAIOIIMX BAXKHYIO POJb B TEXHHUYECKHX HAayKax.
[ToaToMy oOmIasi Teopusi aBTOMAaTH3alMU MPOLIECCOB HE SIBISETCS (DU3UUECKOM
Teopuel B OOBIYHOM MOHMMAaHUU 3TOTO CJIOBA, a CKOpEee MOXOAUT Ha MaTeMaTuyde-
CKHE€ TEOPHH, TAKXKE JINIIEHHbIE KOHKPETHOIO YHEPreTUYECKOro coaepxanus. Ho
IPU BCEM CXOJCTBE C MAaTeMaTHYECKHMMM TEOPHUSIMH TEOpPHUS aBTOMATHYECKOIO

yrpaByieHus (peryJIupoBaHusi) BCE K€ HE MOXKET ObITh CBEICHA K HAM M3-3a OTCYT-
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CTBUS B MOCJICIHUX TMOHSATHN O MPUYMHHONW 3aBUCUMOCTH M 00 OJTHOCTOPOHHEH U
YIPaBISIOMIEN CBS3U.

N3ydaemoe B TEOpUH aBTOMATHUYECKOTO PETYIUPOBAHUS MMPOXOKICHUE CUT-
HAJIOB aBTOMATHU3UPYEMBIX MTPOIIECCOB («HH(OPMAITUNY ) MPOUCXOIUT BO BPEMEHH,
a caMHM CUTHaJbl MOTYT IpETepIIeBaTh HEKEJIATEIbHbIE U3MEHEHUS AMIUIUTY/IbI,
dbopmsbl 1 T.10. [0 cyiiecTBy riaBHOE BHUMaHUE B TEOPUU aBTOMATHUYECKOTO pery-
JUPOBaHUs OOpalIeHO HAa KAaYeCTBEHHYIO CTOPOHY B3aWMOJICUCTBUS MEXIY pas-
JIMYHBIMU 3JIEMEHTAMU CHUCTEMBI M Ha IOBEJICHUE BCEM CUCTEMBI B PE3YJIbTATE
ATUX B3aUMOJCHCTBUMN.

Teopusa aBTOMaTHYECKOrO PETYJIMPOBAHMS KaK OTPACIb HAYKH pa3BUBaIacCh,
HauynHas ¢ 20 - 30-x rr. XX B. U ee pa3zputue Oynet mpojoinkaThes Aanbliie. [lo-
ATOMY MMEET MECTO CYIIECTBOBAHME MHOTOYHUCICHHBIX TEPMHUHOB ISl OMHUX H
TeX K€ MOHATUN. B nmexumsx OynyT yKa3bIBaThCs TaKkKe MapauiesIbHbIe TEPMUHBI
(CHHOHUMBI ), IPUMEHSIEMbIE B TEXHUYECKOM MpaKTUKE U B JuTeparype. B Hacros-
1Iee BpeMsi T€OpUs aBTOMATHYECKOTO PETYJIHMPOBAHUS BBIPOCIA B CAMOCTOSTEIIb-
HYI0 OTpacilb HayKu €€ CBOMMH XapaKTEPHbIMU MOHATUSMH, METOAAMU, KPUTE-
pUSIMU U CUMBOJIAMM.

TepMHH «aBTOMATHUKa» IMPOUCXOJIUAT OT IPEUECKOrO CI0BA — «ABTOMATOCY, UTO
O3HAYAET «CaMOJBWXKYIIUKCS». [lepBOHAYaIBbHO 3TOT TEPMUH HPUMEHSIICA IS
0003Ha4YEeHUsI TUKOBUHOK, CAMOIBIIKYIIIUXCSI WK CAMOJICHCTBYIOIIUX YCTPOMCTB.
B name Bpems 3TO MOHATHE 3HAYUTEIBHO PACIIUPUIOCH U JUJI HETO CYLIECTBYIOT
pa3JIUYHBIC OMPEICIICHMUS.

[Toxanyii, HanboJiee MOJHOE U3 HUX CIENYIOUIee: TEPMUH «aBTOMATHUKa» 03-
HA4aeT OTPaCib HAYKM U TEXHUKH, OXBATHIBAIOI[YID COBOKYIHOCTh TEXHHYECKHUX
CPEIICTB ¥ METOJIOB, 00€CTIeUNBAIOIINX BICBOOOXK/IEHUE YEJIOBEKA OT HEMOCPEICT-
BEHHOI'O0 y4acTHs B MPOU3BOJACTBEHHOM MPOLECCE, B YACTH, CBA3AHHOU C BBIMNOJI-
HeHreM (YHKIUNA KOHTPOJIS M YIPABJICHHSI MIPOIIECCAMU IyTEM YCTAHOBJICHUS CO-
OTBETCTBYIOIIMX CBsI3el MeXAy MamuHaMu (YCTpOMCTBaAMU), OCYIIECTBISIFOIIUMU

3TOT MpOIIECC.
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[Ton aBTOMAaTM4YECKUM YCTPOMCTBOM IIOHMMAaETCS yCTPOMCTBO, OCY-
HIECTBIISIOLIEE YIPABICHUE WM KOHTPOJIb IIPOU3BOJICTBEHHOTO MPOIEcca B 3aBU-
CUMOCTH OT 33/IaHHBIX YCIOBUU U 00ecreynBaroiiee BbICBOO0XKICHUE YeTTOBEKa OT
BBITIOJTHCHUS 9TUX (QYHKITUH.

Takum oOpa3zom, aBTOMAaTHYECKOE YCTPOWCTBO, T.€. YCTPOMCTBO, NEHCTBYIO-
niee 0e3 HEeMOCPEeICTBEHHOTO0 Y4YacTHs YE€JIOBEKa, MOXKET BBIMOJHATH (YHKIUU
KOHTPOJIS, 3alllMThI, YIIPABICHUS U PEryJIHpPOBaHUS, T.€. BCE OCHOBHBIC (DYHKIIUH,
HEOOXOAUMBIC NIJISl YIPaBJICHUS JTHO00M MAIIMHOW WM JIFOOBIM MPOU3BOJICTBEH-
HBIM MPOLECCOM.

Hapsiny ¢ TepMHHaMu aBTOMaTuMKa, aBTOMAaTUYECKOE PEryJUPOBAHUE YACTO
MOJIB3YIOTCSL JIPYTUM PACHpPOCTPAHEHHBIM TEPMHUHOM - KUOEPHETHKA, KOTOPHIU
IpeACTaBIsIeT co00i OoJiee MMPOKOE MOHITHE, BKIIIOYAIOIIEe aBTOMAaTUKY KaK He-
KOTOpY!0 yacTb. Hajo cka3aTh, 4TO CIOBO «PETYJIATOP» MPOUCXOIUT OT JIATUHCKO-
IO CJIOBa «YIpPABIJIAIOIINI», KOTOPOE B CBOIO Oouepe/lb 00pa30BaHO OT IPeUeCcKOro
CJIOBa «KUOEpHecuil», T.e. KOpMUM, pyJleBOH, mpaBuTelb. B cBoe Bpems ele
[1naToH Mob30BaCs 0JIOBOM «KHOEpHETHKaY», a Ammep B 1840 r. Bocmoas3oBascs
UM ]ISl Ha3BaHUs Hayku o0 yrpaBieHuu rocynapctsom. Crycts cronerue, H. Bu-
HEp OKOHYATEJIbHO BBEJI B IIMPOKOE yIMOTPEOIEHUE 3TOT TEPMUH, KOTOPbIN BecbMa
yAQ4HO BBIPAYKAET 3aKJIFOUEHHBII B HEM CMBICIL.

[lo onpenenenuto Bunepa, «kuOepHETHKA - HayKa O CaMOYIPABIISIIOLIUXCS
cUCTeMax W 00pa30BaHUAX: MAIIMHAX, OpTaHu3Max, oomectBe». Kubepueruka 3a-
HUMAaEeTCAd M3yYEHUEM CHCTEM JIF0OOW MPUPOJIbI, CIOCOOHBIX BOCIPUHUMATD, Xpa-
HUTb U nepepadbaTbiBaTh HHPOPMALIMIO U UCIIOJIB30BATh €€ /JIs YIPABICHUS U pe-
rynupoBanus. Ha nepBom MexayHapoJHOM KOHTpecce o kubepuetuke B Hamrope
(1956 r.) O6b110 HaHO HauboJee MKUPOKOE, HO MEHEEe KOHKPETHOE OIpeIe/IeHUE KH-
oepuetukn: «KubepHerruka ecTh HCKycCTBO d(pdekTuBHOTO nericTBus». KubepHe-
THKa B IPWJIOKEHHUH K 33]1a4aM TEXHHUKH BBIJEISETCS B CAMOCTOSITENIBHYIO OTPACiIb

HAYKHU - TEXHUYECKYIO KHOCPHETHUKY.
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HecMoTtps Ha 3TO, 3a1aun 1 TPOOJIEMBbI ABTOMATHKY U TEXHUYECKON KrOepHe-
TUKU B 3HAUYUTEIIBHOM CTETNIEHU COBMAJAIOT U TOYHOTO PA3TPAHUUYCHUS MEXKIY HU-
MU MPOBECTU HeMb3s. [1oaTOMy MHOTIIA B TUTepaType 00a 3TU MOHATHUS OTOXKAECT-
BIIIIOT U JAIOT UM TaKoe OOBEIUHEHHOE OIpEJETCHUE: «CUcTeMa, ciayskamas [)
JUISl TIepe/ladll CUrHaja Wik WH(popManuu B TOW WM WHOM ¢dopMme, 2) Uil yrpaB-
JICHUSI OJHOW WJIM HECKOJIbKUMU MePEMEHHBIMIY. J1Jig 000MX 3TUX cliydaeB OyJem
HA3bIBATh TMOHATHUS «CHCTEMOW aBTOMATHYECKOTO PETYJIMPOBAHUSY, WA «KUOEp-
HETUYECKOU cucteMoi». [Ipu 310l mepeaada cUrHaigia COCTOUT B YIIPABICHUU OJI-
HOM MepeMeHHOH (Ha BBIXO0JI€) B COOTBETCTBUHM C JAPYTroi MEepeMEeHHOU (Ha BXOJE).
[TosTOMYy CcHCTEMBI WM YCTPOWCTBA, UMEIOIIME €0 C CUTHAJIaMU, BOCIPUHHU-
Marolue, rnpeodpasyroiiye, nepeaarone, Xpatsime, o0padaTbiBalONINe WIA UC-
MOJIB3yIOMKEe HMHPOpMAIUIO (CUTHAIBI) U paboTaroIIe B COOTBETCTBHHM C OIl-
peIeIeHHBIMU TIPaBWJIaMH, OyJieM Ha3blBaTh CUCTEMaMH aBTOMATHYECKOI'O Pery-

JUpOBaHMS (YIPaBICHUS) WM KUOCPHETUYECKUMU CHUCTEMaMH.

1.4 Ponw b6axanaspa u e2o npogheccuu npu agmomamuzayuu

mexHo10cu4eCKux npoyeccos u npouseo@cme

Ponp unxenepa, 6akanaBpa B COBpEMEHHOM OOIIECTBE BEJIMKA U B TIEPCTICK-
TUBE OyJEeT UMETh ellle Oosbliee 3HayeHue. Camo ClI0BO «MHXXEeHep» (PpaHIly3CKo-
ro MPOUMCXOXKICHUS U TOIpa3yMeBaeT YEJIOBEKa TBOPUYECKOTO, CITIOCOOHOTO K CO3-
JTAHUIO HOBOTO. [IOHATHE «TEXHMKa» TAKXKE CBSI3aHO C TBOPUYECKUM XAPAKTEPOM
Tpyaa. OHO NPOUCXOIUT OT CIOBA «TE€XHE», KOTOPBIM B JpeBHel ['pennu xapak-
TEPU30BAJIM PEMECIICHHUKOB, OCOOCHHO MPOCIIABUBIINXCS CBOMM MaCTEPCTBOM.
OpmHako B COBPEMEHHBIX YCJIOBUSX PEBOJIOIIMOHHBIX U3MEHEHUH B cpepe Marepu-
QIBHOTO TIPOM3BOJICTBA U B CUCTEME TEOPETUUYECKUX M MPHUKIAJHBIX HAYK (PyHK-
MM WHXEHEPA CTAHOBITCS O0Jiee OTBETCTBEHHBIMH, TBOPYECKMMHU, U TIOHSITHE
«UHXKEHEP» B CHIIy 0ObEKTUBHBIX U3MEHEHHUI BHOBb MPUOOPETAET MPEKHUIA TBOP-

yeckuii cMbIci. Teneps u B Oyaymiem, korga padoty B chepe YMCTBEHHOTO Tpy/a
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OyJlyT BBIMOJIHITH BEIYUCIUTENbHBIE MAIIMHBI, BO3MOKHOCTH 11 TBOPYECKOE Ha-
YYHOHU JIEATEIbHOCTH UHXEHEPA pacuupsroTcs. HKeHepbl MOTYT U JOJDKHBI HE-
MOCPEJICTBEHHO NPEBpAIllaTh HAYKy B MPOM3BOJICTBEHHYIO CHUITy OOIIEeCTBa, HC-
MOJIb3Ysl €€ JOCTHKEHUA ISl IOBBIIEHUS POU3BOIUTEIBHOCTH TPY/1a U KA4€CTBA
MPOJYKIMHU B chepe MaTepruaibHOro MPOU3BOICTBA.

Ponws umxenepa, OakanaBpa u jajiee OyAeT odeHb Benuka. be3 Homelen
TEXHUKHU, 0€3 HOBBIX OTKPBITUA M HOBBIX MPOHUKHOBEHUI B TaHBI MPUPOJBLI HE
MOTYT paboTaTh UHKEHEPHI, 0COOCHHO aBTOMAaTYUKU. [103TOMY OHU JOJIKHBI OBITH
CIEIUAIUCTAMU, CITOCOOHBIMU TBOPYECKU, HA BLICOKOM HAYyYHOM U T€XHHUYECKOM
YpOBHE peliaTh CTOSIIHME MEepe]] HUMH 33/1aud U T€ MPOOJIeMbl IIMPOKOTO IJIaHa,
KOTOpPBIE 3aTParuBarOT BCE CTOPOHBI ACATEILHOCTH YEJIOBEKA.

Bxiiang TeXHUYECKON MHTEJUINTEHIMHA B Pa3BUTHE COBPEMEHHOW HAYKH 3a-
KJIFOYAeTCs B TOM, UYTO OHA, UCIIOJIb3ysl OpPraHbl IOCYAApCTBEHHOI'O YIIPABIICHUS
HAPOJIHBIM XO3SICTBOM, CUCTEMY XO3SMCTBEHHBIX M OOIIECTBEHHBIX OPraHU3aIlnH,
aKTUBHO YYaCTBYIOT B pa3pabOTKe JOJITOCPOYHON TEXHMUECKON MOJUTHUKU TOCY-
JapCTBa, B BHIPAOOTKE KOHKPETHBIX MEP MOBBIIMICHUS dY(PPEKTUBHOCTH U Ka4eCTBa
MPOM3BOJCTBA.

Takum 00pa3oM, TeXHUYECKAss WHTEJUIUTEHIUS TPOMBIIIUICHHBIX MPEIIpH-
ATUM, 3aHUMAs BaXXHBIC TIO3UIIUU B OOIIIECTBEHHOM MPOU3BOJICTBE, BMECTE C pado-
YUM KJIACCOM, YYEHBIMU BBICTYNAET OAHOM M3 OCHOBHBIX JIBUKYIIUX CUJI HAY4YHO-
TEXHUYECKOTO MPOTPECCa, MPOSIBIIssS OOJBIIYI0 aKTUBHOCTh B YCKOPEHUHU €T0 TeM-
noB. lM3MeHeHHe cocTaBa TEXHUYECKOW WHTEIUIUTCHIIMM XapaKTEepU3yeTCs HE
TOJILKO TOBBIIICHUEM YPOBHSI 00pa30BaHMs, HO U TMOSBIEHUEM HOBBIX CIEHHUAIIb-

HOCTEM, TAKMX KaK 3JIEKTPOHILUK, TPOTPAMMHUCT, MEHEIKED, TU3AUHED U JP.

21



Pasznen 2 MeTtoguyeckne yKasaHHus K NPaKTH4YeCKoil padore Ne 2
«ABTOMATHKA B IOUCTOPHYECKOM NepHOAe 1 AHTUYHOCTUH. ABTOMATHI
CpenneBexoBbsi, 3110xu Bo3po:xknenuss u HoBoro Bpemenn»

2.1 Aemomamuka é doucmopudecKkom nepuooe

[TepBbie camMOJIEUCTBYIONIME YCTPOUCTBA MOSIBUINCH €I1I€ B TTyOOKOM JpeB-
HocTu. [IpuMepamu mMepBBIX ABTOMATHYECKUX CUCTEM MOTYT CIIYKUTb OpYAHS
0XOThI. JIyK ¥ CTpensl M3BECTHBI IBEHAALATH THICAY JIET. /[[peBHHE OXOTHUKH HC-
I10JIb30BAJIM JIOBYIIIKH Ha 3BEPUHBIX TPOIAxX B BUJE MaJarollero OpeBHa WM CETU-
JOBYWIKU. B 3TOT mepuoa HaxoAsT CBOE NPUMEHEHHE TAKKE CaMOCTPENBL, 1O CHX
IIOP MCHOJIB3yEMbIE HEKOTOPBIMU CEBEPHBIMU HAPOAAMU, HAIIpPUMEDP, KOMHU CTaBH-
JM CaMOCTpEJIbl Ha 3BEps, a TAKXKE JIJIs1 OXPaHbI CBATHIIUI SI3bIYECKUX OOTOB.

JlanbHeMIIMM  pa3BUTHEM CaMOCTPEJIbHOM TEXHUKH CcTal  apoajer
(bp. arbaléte, or moszmue-nar. arcuballista: mat. arcus — ayk u ballista — mera-
TEJILHBIN CHAPSA) KaK CTPEIKOBOTO, TaK U OOJITOBOTO THIIA.

B noucropuyeckoM nepuoae NpuMEHEHHE aBTOMAaTUYECKON TEXHUKHA HOCH-
JI0 DIU30AMYECKUN XaPAKTEP U CIIYXKUJIIO YUCTO YTUIUTAPHBIM, IPAKTUYECKUM ILie-
M. [IpumeHeHrne camMoIeNCTBYIOIINX YCTPOWCTB OTPaHUYMBAIOCH HCIIOJIb30Ba-
HUEM UX JUI1 OXOThI U 3alIATHI OT AUKHUX 3BEPEN U MOCTOpOHHUX. [Ipu aTOM B Ka-
YECTBE JHEPIuH, NPUBOIALLEN B AEHCTBUE aBTOMAT, UCIIOJIb30Bajach CUJIA HATS-
HYTOW BEPEBKHU, CUJIa YIPYrOCTU BETBU WJIM CTBOJA JAEpeBa W/WIM CUia TSHKECTH

rpy3a (IpOTUBOBECA), IPUBA3AHHOIO K UYYBCTBUTEIIBHOMY 3JIEMEHTY.

2.2 Aemomamuka GHMUYHOCIMU

B anTruHOCTH 3HaueHME aBTOMATUMKK He M3MeHWIoCch. B JlpesHem Erumnre
JUTSL 3aIIUTHI YChIMANBHUI] ()apaOHOB HMCIIOJIH30BAMCH CUCTEMBI XUTPOYMHBIX JIO-
BYIIIEK: CaMOCTpPEJbl, OOPYIIUBAIOIIMECS TOTOJIKH, IUTUTHI-KIIEPEBEPTHIIMINY U

MHOTHUC APYTHC. [Tomumo 34U THBIX MCXaHNU3MOB B aHTUYHOCTU CYHICCTBOBAJIN U
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pa3HoOOpa3Hble MAlIMHBI BOEHHOTO Ha3HaueHUs. Tak, HampuMmep, Ha BOOPYKEHUU
apmun PuMckoi uMriepuu ObLIH CTpEJIOMETaTeNIbHBIEC MAITMHBI (KaTamyabThI [4]) 1
oammuctel (1at. ballista, ot rpeu. ballistos — «6pocatby).

B npeBHerpedyeckux TeaTpax HUCHOIb30BAINCH CHEIUATIBHBIE MOIBEMHbBIC
MEXaHU3MBbI — 0peMBbI (0T rped. E0reME — MOJHUMAIO).

B 310Xy aHTHUYHOCTH HEOJHOKPATHO CO3/IaBAIMCh YCTPOWCTBA, UMUTHPYIO-
M€ JIBIDKCHHSI )KUBBIX CYIIECTB 0€3 BUIMMOTO y4acTHs IBIKYIIeH cuibl. [Ipak-
TUYECKUE 3HAYCHUSI TAKUE «aBTOMATh» HE UMEIU, HO, OCTABAsICh 3aHUMATEJIbHBI-
MU UTPYIIKaMU, OHU OKa3aJMCh CBOETO poja MPEAIIeCTBEHHUKAMU COBPEMEHHBIX
aBromaToB. Tak Apxut Tapentckuii (VI —V BB. 10 H. 3.) U3TOTOBHII «JIETAIOIIETO
rony0s», Imutpuii @anepckuit (111 B. 10 H. 3.) — «IOJI3AI0UTYIO YIUTKY.

Haubonee uzBectHnl aBTOMaThl I'eépoHa Anexcanapuiickoro (I B. 10 H. 3.).
ABtoMmar ['epoHa 115t MpoAaku «CBAIIEHHO» BOJIbI SIBUJICA MTPOOOPa30M aBTOMa-
TOB JUIl OTIYyCKa XuJIKOocTeu. Takxke ['epoHy mpuHaziexan aBToOMaT, KOTOPBIU
pacraxuBai JIBepH Xpama. MexaHu3Mbl U aBTOMaThl ['epoHa HE HAIUIM CKOJIbKO-
HUOY/Ib IUPOKOTO MPAKTUIECKOTO pruMeHeHus1. OHU ynoTpeOsuiuch B OCHOBHOM
B KOHCTPYKIMSIX MEXaHMUECKUX Urpyiiek. OH MOCTPOWJ TeaTp MApUOHETOK, MC-
MOJHABIIUX MSATUAKTHYIO MbECY O BO3BpAIEHHHM TPOSIHCKUX repoeB. B kauectse
MCTOYHUKA SHEPTHH JUIsI CBOMX HM300peTeHuil ['epoH HCmoiap30Ball B OCHOBHOM
TUAPOCTAaTUUECKYIO0 HArpy3Ky, HEKOTOPbIE MPUBOJIUIUCH B JIB)KCHUE TOJ JEHUCT-
BHEM NIEPErPETOro napa.

3HaAMEHUT APYrol APEBHETPEUECKU MaTEMaTHK, MEXaHUK U UHXKeHep Ap-
xumen (287 r. go H. 3. —212 1. 1o H.3.) u3 Cupaky3. Ero reHuro npuHaIJIECKUAT
M300peTeHre ToJjucnacrta (cucreMa OJOKOB JUIsl TOMHSTHS KPYMTHOTOHHAXKHBIX
I'PY30B), KpaHa U OECKOHEUHOT0, WJIM apX1UMeI0Ba, BUHTA, UCIIOJIB3YEMOTO JO0 CHUX
nop B ErunTe aJist nogbema BOJBbI.

B npeBHOCTH aBTOMAThl NMPUAYMBIBAIM H300pETATENIU-OJUHOYKU, M, Kak
MIPAaBUJIO, B €IMHCTBEHHBIX JK3eMIUIsIpax. [I[puueM B OCHOBHOM MOCTPOEHUE ABTO-

MaTOM OCHOBBIBAJIOCH HE Ha CTPOTOH TEOpeTWdecKod Oas3e, a Ha MeTozae Mpod u
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OIMMOOK, a TaK)K€ Ha WHTYHTHBHBIX JOTAJKax aBTOpa. ABTOMAThI TOTJAa HOCHIIO
XapakTep CKOpee MPOU3BEICHUS HCKYCCTBA, HEXKEIU MPAKTUYECKH NMPUMEHUMOU
Belu. [Ipu 3TOM aBTOpBI HE PACKPBIBAIA BCEX CEKPETOB IOCTPOCHUS TaHHBIX Ma-
LIVH.

B aHTHYHBIN Iepro aBTOMAaThl B OCHOBHOM UI'Paid BTOPOCTENEHHYIO POJIb,
TaKk Kak paOoBIaJielbueckoe OOIIECTBO HE MMEJIO MOTPEOHOCTH B OOJErdyeHuu
TpyJa paboB, IO3TOMY aBTOMAaThl TOTO BPEMEHH 3a4aCTyH0 MCIOJIb30BAIUCH TOJIb-
KO JUISI YBECEJUTEIbHBIX LIEJEH WIH 3MU30AUYECKH B XOJI€ BOOPYKEHHBIX CTOJK-

HOBEHUU.

2.3 Aemomamut Cpeonesexkosvsa u snoxu Bo3poscoenusn

Cy1miecTBEHHO TMOBIUSIO HA Pa3BUTHE aBTOMATUKH W300PETEHHE YacOB C
npykuHHbIM nipuBoaoM (I1. Xenneiin B I'epmanuun, XVI B.) 1 0COOEHHO MasiTHU-
KoBbIX yacoB (X. ['oitirenc B ['ommanauu, 1657 1.), B KOTOPBIX BOEPBBIE UCIIOIB30-
BAJIUCh MPUHILMIBI U MEXAaHU3MbI, MOJYYUBIIHNE BIOCIEICTBUU IIUPOKOE MpUMeE-
HEHHE B aBTOMaTax. ABTOMAThl ATOTO MEPHOAa HOCUIU TOJIBKO Pa3BlIeKaATEIbHbBIN
XapakTep — JJIsl YBECEJIEHHU MIPABUTENIEH U 3HATHBIX BEIbMOXK. B mepuona paHHero
(deonanu3ma NpoOU3BOJCTBO UMEJIO B OCHOBHOM PYYHOM XapakTep, 4To ObLIO J10C-
TATOYHO JJIS POU3BOCTBA TOBAPOB JJIsl COOCTBEHHOTO MOTPEOICHUSI.

Tax Ans6ept Marnyc (1193 — 1280), Benukuii, B XIII B. uzo0pen mexaHu-
YECKOr0 «4eJIOBEKa-MPUBPATHUKA», KOTOPBIA OTKpPBIBAJI ABEPh M KIIAHSJICS TOCE-
TUTEIAM. 3HAMEHUTHIN HeMmelkuil yueHblii XV Beka Pernomontan (1436 —1476)
CKOHCTPYHUPOBAJ JICTAIONIYI0O MyXy W OpJjia, MAIIyIIEro KPbUIbSIMHU U KHBAIOIIETO
rojioBoi. Opén, kak OBUIO 3aayMaHO, MPUBETCTBOBaI uMIieparopa CBsIIeHHON
Pumckoit umnepun Makcumunuana | (1459 —1519).

Jleonapno na Bunum (1452—-1519) nnsa BcTpeun roctusiiero B MusiaHe Ko-
ponst JlromoBuka XII U3roTOBUII J1bBA, KOTOPBIM LIEI [0 TPOHHOMY 3ajly U y HO/I-

HOXUS TPOHA OTKPBIBAJI JIAIIAMH I'PY/b, BBICHINIAsl K HOTaM KOpoJis Jivwuny. M3Bect-
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Hbl OINHCAHUsl «TOBOPSAILEW TO0JIOBbD, co3gaHHOM Pomkepom bakonom (1214—
1294), «yKpOTUTENBHUIIBI 3MEI», TOCTPOEHHON MeXaHUKOM ['acToHOM [lemaHom.
B cpenneBekoBoil EBpone aBromMatu3M paccMarpuBaiach Kak IMPOSIBICHUE
YEpHOW Maruu, KOJIJOBCTBA M OECOBCKUX CHJI. PeMruo3sHoe MUpOBO33pEHUE Me-
mano OypHoMy pa3BuTHIO aBToMaTuku. bopr6a Csitoit MHKBU3MLIMU ¢ U300peTa-
TEJSIMU MIPUBEJIAa K 3aKPBITOCTH HAy4YHBIX 3HaHUU. bosi3Hb 0OOBHHEHUH B epecH 3a-
cTaBisuia yueHbIX CpeTHEBEKOBBSI CKpPbIBaTh CBOM M300peTeHUs. ITO ObLIO CBSI3a-
HO C PEJIMTMO3HBIMM BO33pEHUAMM Ha bora kak enMHCTBEHHOro TBOpLa — eMuyp-

ra. TBOpUTH MOT TOJBKO OH, U YEJIOBEK HE MOT OpaTh Ha CeOs ATY POJib.

2.4 Aemomamuvt Hogozo epemenu

B XVII-XVIII BB. B EBporne ObUTH 04€Hb MOMYJISIPHBI BECbMa COBEPIIIEHHBIE
U JIOPOTHE MEXaHMUYECKUE UTPYIIKHU: IIHCEI» aBCTpUiiCKOoro nzobperarens Opui-
puxa ¢on Knayca (1724-1789), cnocoOHbI npepxkaTh TEpO W MHUCATH
107 paznu4HbBIX CIOB; «yTKa» U «puetuct» ¢paniry3ckoro mexanuka JKaka Bo-
kaHcoHa (1709-1789); «mnapuxkmaxep» I'. I'pacenbaepa, «roBopsimii yeaoBeK»
BeHrepckoro umxeHepa Papkamia Bonbgranra ¢on Kemmnenena (1734-1804).
«YT1ka» BokaHcoHa Morja BOCHPOM3BOJIUTH TOBOJIBHO OOJIBLIION KOMIUIEKC pa3-
JUYHBIX ABMKeHUN. OHA HE TOJBKO KpsKalla U MepeBUranach, MepeBaAIMBAsICh C
00Ky Ha OOK, HO TaK)Ke IIaBaJia ¥ IJIECKaJlach B BOJIE, IBUrajia TOJIOBOM, pacipaB-
JsTa KPBUTbSL M TIPUBOJMJIA B TIOPSAOK TIEPhsl C TIOMOIIBIO CBOETO KifoBa. Kpome
TOTO, YTKa MHJIa BOAY W KJIeBajla 3€pHA, «IEePEBAPUBAsH) UX C MOMOIIBI0 XUMHYE-
CKUX BemlecTB. «DIEUTHCT» TOro e aBTopa MpelcTaBiisia co0oil purypy B pocT
YeNI0BeKa, KOTOpash MOABMKHBIMH TAJIbIIaMU HMCIIOJHSJIA 3aJI0’)KEHHBIE B €ro Mpo-
rpammy 11 Menonauii.

HcTrHHBIMU BHUPTYO3aMU CBOEro Jiesia ObUIM IIBEWIIAPCKHE YaCOBLIUMKU
[Teep-Kak dpo (1721-1790) u ero cein Anpu (1752—-1791) u3 lo-ne-®on. Ap-

KHM IIPUMEPOM TBOpYECTBa [[po-cTapiiero craiu 4achl, PEACTABICHHbIE KOPOIIO
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Wcnannn @epaunanay VI (1713-1759): xaxplii 9ac U3SIITHO MCIIOJHEHHBIN Mac-
TYIIOK MMOAHOCHJI KO PTY TOPH M TPYyOHJI COOTBETCTBYIOILEE BPEMEHU KOJIMYECTBO
pa3. Cobaxa, JexaBliasi y €ero HOT, JIJaéM pearnupoBajia Ha IPUKOCHOBEHUE K QpyK-
taM. Ctomwsno yOparh pyKy, Kak Jail npekpamainca. Becnoit 1770 r. I1.-2K. [Ipo
CO3/1aJ] TIEPBOT0 MEXAHUYECKOTO YEJIOBEKA — KYKIIy pa3MEpPOM C ISITHUJIETHETO pe-
oenka. OHa cujena Ha CKaMelKe Iepe]] CTOJIMKOM M IUcasia TYCUHBIM I1EpOM, 00-
MaKHBasl €ro B CTOSBIIYIO PSiAOM 4YepHWIbHHIYY. [Ipuyem He mpocTo cioBa, a Le-
able (ppasbl U Aake MPEeAoKEeHUsI KpacCUBbIM KayuiurpaduyeckuM nouepkom. Bechb
IPUBOJIHON MEXaHU3M Pa3MeLIaics BHYTPH MEXAHUYECKOTO MUCIA, OTYErO OH BBI-
rsiien eme u3siHee. Korma MexaHn4eckuid 4eJloBEK MHUCall, OH JABUTAN TOJOBOM,
13-3a YEro Ka3aJloCh, YTO OH CJIEIUT 3a T€M, 4TO numer. OKOHYMUB MUCaTh, OH MO-
CBINAJI JIUCT OyMaru Meckom Jijisl BBICYILIMBAHUS YEPHUII, a IOTOM CTPSXHUBAI €T0.

Crnenyrommm TBopeHreM cemeiicta Jlpo crana [Inanucrka. Kykia HaMHOrO
IIPEBOCXOAWIIA MO CIIOKHOCTH KOHCTPYKLIMM IPEIbLAYIIMX MexaHouaoB. OHa ur-
payna Ha pUCrapMOHUU, JIOBKO HAKUMAs NaJIbLIAMH Ha KJIABULIM, IpH 3ToM [Inanu-
CTKa HaTypaJIbHO 3aryIsiAbIBAJIa B HOTHI M 1ayKe CAyBaJla ¢ HUX COpUHKHU. Kpome To-
ro, OHa IOBOpayMBaja rojioBy U rilaza, Kak Obl cle/s 3a MOJOKEHUEM PYK, Y Hee,
KaK IIPH JbIXaHUH, MEPHO B3JbIMAJIACh IPYb.

JIBM>KEHHS BCEX TPEX MEXaHMUYECKUX KYKOJ OBbLJIM OY€Hb €CTECTBEHHBI. JTH
aHapou el (0T rped. andros — JenoBek, MyurHa U €id0S — 1mo00HbII) ObLTH U3-
TOTOBJIEHBI B KOMMEPUYECKHUX LIEJSAX: MX BO3WIH 10 EBporie, mokaspiBas 3a IJaTy.
ITo3gHee, B 3110Xy MPOMBILUIEHHONM aBTOMAaTUKH, TAKOTO POJa YCTPOUCTBA HE HC-
4e3JM COBCEM, a BBIPOJAMIIMCH B Oojiee MPOCThIE U JEHIEBbIE MEXAHMYECKHE WT-
pywku. CylliecTBOBaJIM J1aKe LiEeJble MEXaHUYeCKUe TeaTpbl. « Tearpamu aBTOMa-
TOB» yKpallaJd HAaCTOJIbHbIE Yachl, KOTOPbIE MOKYIalu OoraTblie JIOAU, U OalleH-
HBIE€ Yachl, COOPYKaBLIMECS M0 3aKa3aM rOpoACKUX Biacteid. CeroHs, Hanpumep,
B [Ipare 1o cux mop MOXHO BHUAETh yackl CTapoOMECTCKOM paTylid, Ha KOTOPBIX
KYKJIbI-aBTOMAThl €KE€YaCHO Pa3bIPhIBAIOT LIEJIOE€ MPEACTaBICHUE. 3a4aTKU MpH-

MEHEHHUS aBTOMATHYECKOW TEXHUKH MOXKHO OOHAPYXHTh MPU MaHY(HAKTypHOM
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npou3BojacTBe. Croga MOXKHO OTHECTH HCIIONBh30BAaHUE IPOOUIIOK WU BO3IYXO-
JTYBHBIX MEXOB, TIPUBOJMMBIX B JABUKEHUE BOJSHBIMH KoJiecamH. J[oporoBu3Ha u
HEHA/IGKHOCTh aBTOMATHUKHA HE TO3BOJISIM HCIOJB30BaTh €€ B Ka4eCTBE MHCTPY-

MCHTa B IIPONU3BOJICTBC.

Paznesn 3 MeTtoanueckue yKa3aHus K NPaKTH4YecKoii padore Ne 3

«ABTOMATHI — HCTOYHUKH HpOMbIIHJIeHHOﬁ PE€BOJIIOLIAN»

3.1 Aegmomamul — UCHOUHUK NPOMBLULICHHOIL PEBONIOUUL

[TepBo€ MPOMBINIIEHHOE UCIIOJIb30BaHUE aBTOMAaTOB OTHOCHUTCS K XVIII B. —
NEPUOIy TPOMBIIIUIEHHON PEBOJIIOLMH, KOT/Ia CPEJICTBA TPyAa MPHUOOPETN TaKylo
MaTepuagbHyl0 (OpMy CYIIECTBOBaHUS, KOTOpas oOyCIIOBUJIA 3aMEHY 4YelloBede-
CKOW CHJIBI CHJIAMH IIPUPOJHOTO MPOUCXOKICHUS U PYyTUHHBIX IPUEMOB B OpraHHU-
3allMU TPYJa CO3HATEIIbHBIM UCIOJIb30BAaHUEM HAKOIUJIEHHOT'O OIBITA.

K aBromMarndeckum ycCTpOWCTBAM 3TOr0 BPEMEHH, MMEBUIUM B OCHOBHOM
DKCIEPUMEHTAIIBHBIN XapaKTeP, OTHOCATCA: B Poccnn — aBTOMAaTH4eCKUid CynnopT
Annpes HaproBa st TokapHO-KONMPOBaIbHBIX cTaHKOB (20-e rr. XVIII B.), mo-
MJIaBKOBBIN perynarop ypoBHs Boabl B komie WM. U. [Tonzynosa (1765), B AHr-
JUU — 1eHTpoOexHbIN perynstop Jx. Yarra (1784), Bo @paHIun — TKAaIKUK CTa-
HOK C MPOTPAMMHBIM YIIPaBJICHUEM OT nep(okapT Mjisi BHIpaOOTKH KPYIMHOY30pUa-
Thix TKaneu K. XKakkapa (1808) u mp.

B 1784 r. motnanackuit umkenep Jx. Yarr (1736—-1819), uzobpen neHTpo-
OCXKHBIN PEryJsTOp YacTOThl BpallleHHs] MEPBOM MapoBOW MAaIIMHBI MPOMBIIILIEH-
HOT'O WCIIOJIHEHUS, 3alaTeHTOBaHHOMW UM B 1782 r. PerynupoBaHue 4acTOTHI Bpa-
HICHUS OCYLIECTBISUIOCh ABYMs cOajlaHCHUPOBAaHHBIMH Ha OJHOM OCH Tpy3aMu,
BpAILAOIIUMUCA CUHXPOHHO C BaJIOM MAlIMHbI U COEJUHEHHBIMH C JPOCCEIbHOU

3aCJIOHKOH, IEePEKPHIBAOIIEH MPOXOJHOE CEYEHHE TapOBOTO MaTpyoOKa.

27



YcranoBka nmapoBoit Mammubl [k. YarTa Ha TpaHCHOPTHBIE OOBEKTHI (I1O-
BO3KH U KOpaOJM) mpuBesia K CO3/IaHMIO0 MAapOBO30B U MAPOXO0JIOB, UTO MPHUBEIO K
NOSIBJIEHUIO TPAHCIIOPTHOIO MAIIMHOCTPOEHHUs. MIHTEHCHBHOE pa3BUTHE IApOBOM
TPAaHCHOPTHOM 3HEPreTUKU IMOCTABUJIO MEPE] HAyKOH 3a/auy pa3pabOTKU TEOpUU
peryaupoBaHusl, IPUTOAHON I MPOMBILIJIEHHOTO TPOEKTUPOBAHUS CUCTEM pEry-
JIMPOBAHMUS.

ABtomarnueckue ycrpoiictBa X VIII-XIX BB. OCHOBBIBAIMCH HA MPUHIUIIAX
U METOAAaX KIIACCHYECKOW MEXaHHWKHU. Pa3BUTHE 3JIEKTPOTEXHHMKH, IIPAKTUYECKOE
UCITI0JIb30BAaHUE 3JIEKTPUUYECTBA B BOEGHHOM JI€JI€, CBA3U U Ha TPAHCIOPTE MPUBEIU
K PSAY OTKPBITUN M U300pETEHUH, MOCTYKUBIIMX HAYYHON U TEXHUYECKOW 0azoi
JUISl HOBBIX THUIIOB aBTOMATOB, JEHWCTBYIOIIMX IPH MOMOLIM JIEKTpU4YecTBa. Baxk-
HOE 3HaueHHE UMeNu padoThl pycckux yuéHbix: nzoopereHue I1. JI. lllummmarom
(1786—-1837) maruutossekrpuueckoro peiie (1830) — oHOrO U3 OCHOBHBIX 3JIe-
MEHTOB DJIEKTPOABTOMATHUKH, pa3paboTka @. U. bamrokesBuuew,
B. M. TaraituukoBsiM 1 ap. B 80-x rr. XIX B. psima ycTpoWCTB aBTOMAaTHYECKOU
CUTHAJIN3ALUU Ha YKEJIE3HOAOPOKHOM TPAaHCIIOPTE, CO3/aHHE
C. M. AnocronossiM-bepanueBckum coBmecTHo ¢ M. @. @peilinendbeprom nepBoit
B MHpe aBTOMaTH4yeckoi TeneorHor craniuu (1893—1895) u mH. np.

Bo3HukHOBEHHE HOBOW CaMOCTOSITENIHLHOM OOJIACTH HAYKH M TEXHUKUA —
AIIEKTPOHUKH, MPUBETO K MOSABICHUIO MPUHLMIIHAIBHO HOBBIX JIEKTPOHHBIX aB-
TOMATUYECKUX YCTPOMCTB M LENBIX KOMIUIEKCOB OT 3JIEKTPOHHOT'O peie A0 YIpaB-
JISOIMX BBIYMCIUTENbHBIX MamivH. [lo Mepe pa3BUTHS aBTOMATOB PacIIMPSINChH
UX BO3MOXXHOCTU U 00JIACTH TPUMEHEHUSI.

W3 MexaHU3MOB, BBINOJHSBIIUX OJHY KaKyr-1u00 (yHKIHIO 06€3 IpsSMOro
y4acTHsl 4eJIOBEKa, aBTOMAThI MPEBPATUIIMCH B CJIOKHBIE aBTOMATUYECKUE YCTPO-
CTBa, YCIICIIHO BBINOJHSIOMME (PYHKIIMHA KOHTPOJISA, PETYIUPOBAHUS U yIpaBlie-
Husl. BMecTo OTAenpHBIX aBTOMATOB CTaJIM MPUMEHSATHCS, OCOOEHHO B MPOMBIIII-
JIEHHOCTH, DHEPreTUKE U KOCMOHABTHKE, aBTOMATHYECKHE KOMILUIEKCHI, YacTO C

HCIIOJIb30BAHUCM BJICKTPOHHBIX BBIYHCIIUTCIIbHBIX MAIIIWH.
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[lepBasi mpoMBIIIIEHHAs! PEBOJIIOIMS CO3/1aJIa HOBYIO Cpeay ISl YesioBeue-
ctBa. [IpuBensi KPeCcThsiH C TMOJIEM M PEMECIECHHUKOB M3 MAaJIbIX MAacTEpCKUX Ha
babpuku, oHa o0Oecreynia KOHLIIEHTPAIUIO U [IEHTPATU3AIMIO YEJIOBEYECKUX YCHU-
JUI M TEM CaMbIM — MacCOBO€ MPOM3BOACTBO. M300perenus k. Yarra u ap. co-
BEPIIAIOT LIMBUJIM30BAaHHBIN NEPEBOPOT. BiMsiHME HOBBIX MAIIMH HA MOBCEIHEB-
HYIO )KM3Hb UMEJIO Topa3o 0oJiee PEeBOIIOIMOHHBINA XapaKTep, YEM CaMU MaIIUHBbI.
PeBomronusi, cBsi3aHHAsE ¢ aBTOMAaTH3AIMEl, MPUBOIUT K OoJiee TIIyOOKHM COIH-
aJbHBIM TOCJIEICTBUSIM, YEM TE€ WJIM HHBIE TEXHOJOTMYECKHE YCOBEPILICHCTBOBA-
HUSL.

Ecau 8 XVII B., xoraa 0onbpmmHCTBO Jrojieid padotaiu ot 60 10 70 4 B He-
JIEJI0, YTOOBI CBECTH KOHIIBI C KOHIIAMHU, U BOIIPOC O TOM, YTO JIeJIaTh CO CBOOO-
HBIM BPEMEHEM, HE BO3HUKAJI, TO yKe K XX B. JiJIsl IPOMBIIIJIEHHOCTH CTaja MpHU-
emsiemoii 40-yacoBasi pabouas Hezenss. Muorue pabodue cTajad UMETh B HECKOJIb-
KO pa3 0oJibie CBOOOHOTO BPEMEHH U 10 MEPE PACTIPOCTPAHECHHS aBTOMATH3allUN
WHJMBUAYaJIbHAS TMPOU3BOJUTEIIBHOCTh BO3POCiA, KOJUYECTBO YEJIOBEKO-YACOB,
3aTpayMBaeMbIX Ha KOHKPETHYIO pabOTy, YMEHBIIUIOCh. DKOHOMUCTAMH MPOTHO-
3UpYeTCs] BO3MOKHOCTh BBEJICHUS B MPOMBINLIEHHOCTH 30-4yacoBoil pabouel He-
JIETIN.

HaydHo-TexHudeckasi peBOJIONUs pHUBeia K TpaHCPOopMallid MHOTUX YEPT
oO1ecTBa. 3anmpeT JETCKOTO TPYy/Aa U 3aKOHBI, PErYJIUPYIOIUe 3apad0THYIO IIJIaTy,
MIPOJIOJDKUATEILHOCTD M YCJIOBUS TPY/Ia, YBOJIIOITMOHUPOBAIIN TaK, YTOOKI 3aITUTUTh
YEJIOBEKA OT DKCTPEMAIIBHBIX BO3JCHCTBUI NMMPOU3BOACTBEHHOU Cpeibl. ABTOMATH-
3a1usi OCBOOOXKIAET JIFOJIed OT MPOM3BOJCTBEHHON 3aBUCHUMOCTH. Pabouas cuia
MepeMeIIaeTcs ¢ 3aBOJIOB B yUpexaeHUs (a GyHKIIMU caMUX yUpEeXKICHUA Bce 00-
Jiee MepexouT K paboTe Ha JOMY), UTO JiejlaeT U3 pabouero He y4aCTHHKA TEXHO-
JIOTUYECKOTO TIpoliecca, a Habmromaresnis, KOHTPOJEpa, — «IOCTUHAYCTPUATbHBIC
TPYASIIIIUECS».

HckyccTBO 1 KyJbTypa TPAOULIMOHHO 3aBUCENIN OT MAaTpOHA)Xa MPUBUIIETH-

POBAaHHBIX COLMANBHBIX cloeB. C MosiBIEHUEM Bce O0MbIIEro cBOOOJIHOTO BpeMe-
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HU 1 ACHCKHLIX CPCACTB Y HIMPOKUX CIIOCB HACCIICHUA KYJIbTYpa U HCKYCCTBO CTa-

JIM 3aHUMAaTh B KU3HU JTI0JIeH 0oJiee 3aMETHOE MECTO.

Pa3znen 4 Meroguyeckne ykasaHHus K NPaKkTH4YecKkoil padore Ne 4
«ABTOMaTHKa XX BeKka»

4.1 Aemomamura XX eexa

HoBrbrit 3Tanm B pa3BUTHE aBTOMATHYECKOTO YIPABICHHS XapaKTePU3yeTCS
BHEJIPEHUEM B CUCTEMBI PETYJIMPOBAHUS U YIPABIICHUS SJICKTPOHHBIX JIEMEHTOB U
YCTPOMCTB aBTOMATHUKU W TEJIEMEXaHHKH. ITO OOYCIOBUIIO TMOSBICHHE BBICOKO-
TOYHBIX CHCTEM CJIC)KCHHSI U HaBEJCHUS, TCICYNPABIICHUS U TCICU3MEPECHHUS, CHC-
TEMbI aBTOMAaTHYECKOTO KOHTPOJS U Koppekiuu. 50-e rr. XX B. 03HAMEHOBAJIUCH
MOSIBJICHUEM CJIOKHBIX CHCTEM YIIPaBJICHHS MPOU3BOJCTBCHHBIMU TPOIECCAMU U
MIPOMBITIIUICHHBIMUA KOMILJIEKCAMH Ha 0a3e JEKTPOHHBIX YNPABISIOMINX BBHIYHCIIH-
TeJIbHBIX MaIIUH.

Co3znanne 9BM namo HOBBIN TOMYOK JIJI pa3BUTHSI aBTOMATUYECKOW TEXHU-
KM, TaK KaK X BBIYUCIIMTENIbHAS MOIIb MO3BOJIMIA aBTOMATHU3UPOBATh HE TOJBKO
«cTapbie» MPOU3BOACTBEHHBIC 3a7a4d, HO M BHEAPSATH aBTOMATH3AIMI0 B HOBBIC
chepbl yenoBedeckor aesarenbHocTH. CuMmOunoTHueckas cBsizb OBM u aBTOMara
y’K€ HE TIO3BOJISIET UX OTJEIUTh APYT OT APYyra: TCHACHIIUS Pa3BUTUS OJJHOTO KOM-
MOHEHTAa TYT K€ BJIEUET pa3BUTHUE B APYroi 00sacTu, U HA000poT. i Hyx 1 npo-
W3BOJICTBA CO3JAIOTCS BCe O0jiee COBEPIICHHBIC CPECTBA aBTOMATH3allUU, KOTO-
pble TpeOYIOT Bce 00JIee CIOXKHBIX BBIYMCIUTEIBHBIX CPEACTB. DTO BIIEUET 3a CO-
0ol pa3BUTHE YHPABISIONIETO KOMILJIEKCA aBTOMATHKH W Ja)KE€ CO3/IaHHE HOBOTO
MaTeMaTU4YeCKOro amnmapara (TmosiBJieHue KHOSPHETUKH BOOOIIE U TCOPUU aBTOMa-
TUYECKOTO YIPABJIEHUS B YACTHOCTH), @ TO B KOHEUHOM HMTOT€ MPUBOAUT K TOMY,
YTO HOBBIC Pa3pabOTKH TYT K€ MPUMEHSIOTCS B Pa3IMYHBIX 00JaCTSIX OOIIECTBEH-

HOT'O IMPOMU3BOACTBA.

30



Hcnonb3oBaHWEe aTOMHOM 3HEPrud MPEIbABISIET HOBBIE TPEOOBAHUS IO
TOYHOCTH YIPABJICHUS U CKOPOCTHU PEAKIIMH, KOTOPhIE HAXOMST CBOIO peaInu3aluio
B CHUCTEMAX (GKECTKOT0» PEATBHOTO BPEMEHH.

JIpyrum TOJTYKOM JJisi OYpHOT'O pa3BUTHSI aBTOMATOB CTAJI0 OCBOEHUE OJIMXK-
HEro KOCMHYECKOTO npocTpaHcTBa. Tak ecin ocBoeHue JlyHbl annmapaTaMu npouc-
XOJIUJIO NP TToMoIIM yrpasiieHus ¢ 3emin (mpoektsl «Jlyna» CCCP u «Surveyory
CIIA), To yxe a1 uccaeqoBaHus MOBEPXHOCTH BeHepbl ObLIN UCIIOIb30BaHbI aB-
ToMatudeckue craniuu (mpoektbl «Benepay CCCP u «Mariner» CIIA). [dans-
Heimee uccneaopanne COMTHEYHOW CHCTEMBI MPOUCXOAWIIO C MOMOIIBIO aBTOMa-
TUYECKUX CTaHIUH (Hampumep, npoekt «Voyager» CILA).

Eme onno#t BaxkHO# cdepoil MpUMEHEHHs] CUCTEM aBTOMATH3AIlMM — 3TO
KOHTPOJIb TEXHOJIOTHYECKUX MPOIECCOB (aBTOMATU3UPOBAHHBIE CUCTEMbI yIIpaB-
JeHust TexHojgorunyeckum nporeccom, ACYTII), u B yacTHOCTH B aBTOMaTU3UPO-
BaHHBIX cCHCTeMax jgucrerdepckoro ympasineHus (ACY; anra. Supervisory
Control And Data Acquisition, SCADA).

BHeapenue aBroMatu3alndyd B HAYYHO-UCCIEAOBATEIbCKYIO (aBTOMATU3UPO-
BaHHBIC CUCTEMbI Hay4YHbIX ucciaeaoBanuii — ACHI) u koHCTpyKTOpCKYIO (CUcCTe-
MBI aBTOMAaTU3UPOBAHHOTO MpoekThupoBanusi — CAIIP) nmedarenbHOCTh MO3BOJISET
n30aBUTHCS OT PYTUHHBIX BCIIOMOTATEIBHBIX OINEpaIuii TakuX, Kak MIaHUPOBAHUE
U TIPOBEJIEHUE CEepUN DKCIEPUMEHTOB, 00pabOTKa IKCIEPUMEHTATBHBIX JTaHHBIX,
U T. 1., U COCPEAOTOYUTHCA HEMOCPEACTBEHHO Ha TBOPYECKOM aCIEKTE HAyYHOU U
MPOCKTHOM JeATeIbHOCTH. [Ipr 3TOM CHCTEMBI aBTOMAaTHYECKOTO MPOSKTUPOBAHUS
CaMOCTOSITEIILHO CJEAAT 3a COOJIIOJIEHHEM HOPMATUBHBIX aKTOB M OOJIEr4aroT BhI-
MyCK MPOEKTHOW JTOKYMEHTAIlMM B COOTBETCTBHH C HUMH, a 3TO 00JIeT4aeT BHE-
JpEHUE MPOEKTa B POU3BOJICTBO.

K xoniy XX B. aBTOMaTH3aIvs MPOHUKAET BO BCe Chephbl UETOBEUECKOM
*u3HU. [oSIBISIOTCS aBTOMATU3UPOBAHHBIE CUCTEMBI MEHEI)KMEHTA (aBTOMAaTU3U-
poBaHHbIe cucTeMbl ynpaiieHus npeanpustiuem, ACYII) u kak coctaBHON YacTu

CHUCTEMBbl JOKYMEHTOOOOpOTa (CHCTEMbl aBTOMATHU3allMH JOKYMEHTOO0OOpOTa,
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CAJl). DTO mO3BONSIET YHOPOCTUTHh BEACHHE OyXTraJlITEpCKOTO yd4eTa, oOyierdaer
IJIAHUPOBAHKUE TPOW3BOJCTBA, TO3BOJISIET ONTUMHU3HPOBATH MPEANPUHUMATEIb-
CKYIO JESTEIbHOCTh JUIsSl MOJMY4YEHUs: OOJbIIeH MpUOBLIM M U30ABUTCS OT U3IEP-
K€K, CBSI3aHHBIX C COACPKAHUEM H3IIMITHETO YIPABICHYECKOTO arapara.

Hauunasi ¢ BHenpeHusi KOHBEHEPHBIX JIMHUM, B MAIIMHOCTPOCHUU BHEIPS-
IOTCSI CUCTEMbI aBTOMAaTH4eCKoro 00padoTku metamia. Oobenuuenue 9BM u me-
Tau1I000padaTHIBAIOLIETO CTAHKA IMOPOKIAET CTAHOK C YUCIEHHBIM MPOrPaMMHBIM
ynpasienrem (UI1Y), koropsiii mo3Bosisser 0e3 BMeEIIATEeNbCTBA YEOBEKA ycCTa-
HABJIMBATh 3arOTOBKY, 00padaThiBaTh €€ Pa3IMYHBIMH HHCTPYMEHTAMHU U OTIIPAB-
JSTH TOTOBOE M3JIEINE Ha JAbHEUITYI0 00pabOTKy. YBeIndeHUEe TOYHOCTU Cep-
BOMEXaHU3MOB, WX KOMIIAKTHOCTh U O€3bIHEPIIMOHHOCTH MPUBOISAT K CO3/IaHUIO
MaHUITYJSITOpa («MEXaHWYECKON pykm»). Pa3BuTHe MaHHWMYIATOPOB MPHUBEIO K
CO3JIaHUIO TMPOMBINIICHHBIX POOOTOB, MPEACTABISIONIUX COOON BBICOKOTOYHBIM
MaHUITYJISITOP, OCHAIICHHBIA HEOOXOIUMBIM WHCTPYMEHTAapHueM (CBapoYHas To-
JIOBKA, 3aXBaT, CJACCApHBIA WHCTPYMEHT U T. 11.). [IpombInieHHbIe pOOOTHI TO3BO-
JIVJIA aBTOMATU3UPOBATH MPOIECCHI 00PaOOTKH, MOHTaKa U COOPKHU U3IEITHA.

MHOTOKpPAaTHO YBETUYMBIIHICI 00BEM TOBApOOOOPOTAa W HOMEHKJIATYPHI
TOBApOB MPEABSBISIET HOBbIE TPEOOBAHUS K BEJIEHUIO CKIIAJICKOTO XO3SMCTBA. DTO
MPUBOJUT K CO3JaHUIO CUCTEM aBTOMaThueckoro ympasieHus ckiagaoMm (CAVC;
anri. Warehouse Management System, WMS). [Ipudem 31ech pedb UIACT HE TOJIb-
KO O TpOoIlecce MpueMa U PEerUCTPaIi TOBAPOB, HO M O pa3MEIEHUH TOBapOB Ha
CKJIaJIC TPY TTOMOII aBTOMATHYECKUX OCCITMIIOTHBIX TTOTPY34YHKOB.

YcnoxkHeHne TEXHUKU BJICYET 3a COOOM KOPEHHOE M3MEHEHHE W B 00paso-
BaHuM. VHPOPMAIMOHHBIE CUCTEMBI, MPOTPAMMHUPOBAHNE U MAIIUHHBIE S3BIKU
MIPUBEIN K MPOPHIBY B TCOPHH M TMPAKTUKE 0O0ydeHHUs. ABTOMATH3aIlUs HaYUHAET
NPUMEHATHCA U B cepe oOpa3oBaHUs KaK HA CTaIUM OIICHKW 3HAHUM, TaK U Ha
CTaJMHM HETOCPEJCTBEHHOTO MPEnoaaBaHusl (aBTOMATU3UPOBAHHBIC OOYYAOIIHE
cuctembl, AOC) [6]. Croga MOXXHO OTHECTH JHUCTAHIIMOHHOE OOYYEHHE U KOMITbIO-

TCPHOC TCCTHPOBAHUC 3HaHuii. B MMOoCJICAHCC BPCMs IMOSABUJIACH TCHIACHIIMA BHC-
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JIpeHusi B 00pa30BaTeNbHBIN MPOIECC KOMIBIOTEPHBIX TEXHOJOTHUN, KOTOPBIEC TO-
3BOJISIFOT B HEKOTOPOM POJIC 3aMEHHUTH KUBOTO YUUTEIIS — KOHIIETIITUS «AJIEKTPOH-
HOTO YUUTEIS.

ABTOMaTH3aIMsl OUOIMOTEYHOTO U aApXMBHOTO Jena (aBTOMaTU3UPOBAHHBIE
oubmoreuno-uHdopmanrionssie cucteMbl, ABMC) yckopsieT moctyn kK HeoOXo-
TUMOM MHGOpMAIMKM HaXOASIIeHcs: B OMOMMOTEUYHBIX U apXUBHBIX (OHJIAX, a IMo-
CTETICHHBIA MEPEX0]] OT OYMaKHBIX HOCUTEICH K IJIEKTPOHHBIM JIEJIAET 3TOT MPO-
I[ECC €IIe MPOIIE — CO3AACTCS KOHIEIUS AIEKTPOHHBIX OMOIMOTEK U apXUBOB.

He3amMeHUMBIM CTaHOBUTCS MPUMEHEHHUE aBTOMATOB B arpEeCCUBHBIX, BPE/I-
HBIX JJI YeJIOBEKa cpenax (BBICOKMU YPOBEHBb paguaIlid, TOKCUYHOCTH CPEIbI,
HKCTpEMasbHbIC 3HAYCHUS JaBICHUS U TEMIIEPATYPhI U T. JI.) WK B UPE3BbIYAHHBIX
CUTyanusiX (pa3IuIHOrO poja MPUPOTHBIC U TEXHOTSHHBIE aBapHH, TEPPOPHUCTHYC-
CKas yrposa u T. 11.). Bc€ Oobliie aBToMaThl HAXOAST CBOE MPUMEHEHHE B BOCHHO-
000pOHHOM cpejie (Pa3IuYHOTO pojia pOoOOTHI-canéphl, OSCIMIIOTHBIE JIETATCIIbHBIC
anmapaTbl-pa3BeTINKA U T. II.).

Ho Ob110 OBI HENIpaBUIIBHBIM YTBEPXKAAaTh, YTO aBTOMATHKA HCIIOJIb3YETCS
HCKJIIOUUTEIBRHO TOJIBKO B TMPOW3BOJCTBEHHOW W HAy4YHOU cpene. ABTOMATHKA
IIPOYHO 3aBOEBAJIa CBOM TMO3UIMHU U B OBITY. MIMeeTCss MHOKECTBO aBTOMATHUYECKHIX
OBITOBBIX MPUOOPOB, 00JIETHAIONTMNX YOOPKY MOMEIIEHUM, CTUPKY Oelbs, MPHUTo-
TOBJICHUE TIHIIHA, MBITHIO TPSI3HOM MOCYAH H T. II.

Pa3BuTHe TEeXHWKHM B 3TOM HAIpPaBJICHUE NPUBOJUT K TOSBICHUIO YCT-
POMCTB, KOTOPBIC BBHITIOJHSAIOT HEOOXOAUMBIC PAOOTHI IO JIOMY CaMOCTOSITEIBHO,
HapuMep TbUIECOCHI-po00THI Gupmbl IRODOt aBTOMaTHUECKH yOHMpaeT momerie-
Hus.[8].

MaccoBoe BHeapeHue MHTEpHET-TEXHOJOTHN MO3BOJMIO OOBEIUHUTH HE
TOJIBKO TMIEPCOHATBHBIE KOMIBIOTEPHI, HO ¥ OBITOBYIO TEXHUKY, UMEIOIIYIO CETEBBIC
MOJIYJIM BBOJIa/BBIBOIA C TTOAIEPKKOM cTeka mpoTokosioB TCP/IP. Tak, Hanpumep,
xoJoamibHUK «Screenfridge» ¢upmer Electrolux mosxeT caMocCTOSATENBHO JenaTh

3aKa3bl H€O6XOI{I/IMBIX IMPOAYKTOB INTAHUSA ITOCPCACTBOM CCTU I/IHTepHeT.
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Brenpenue ceTeBbIX TEXHOJIOTHI B JOMAITHUN OOMXOJ MPUBOAMT K TIOHS-
THUIO «YMHBIA JIOM». DTO KOHLEMIUS MO3BOJIIET HE TOJbKO ONTUMHU3UPOBATH pac-
X0/J1 JIEKTPOIHEPTUHU WUJIH BOJIBI, CIICAUTH 3a MOIepKaHuEeM KOM(POPTHOTO MUKPO-
KJIMMaTa B MOMEIIECHUAX JOMa WM oOecrnednBaTh 0€30MacHOCTh, HO W MPOU3BO-

JIUTh 3TO YIAJIECHHO Yepe3 ceTh MHTepHeT uepes 3ammuineHabid VPN-kanan.
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Pa3znen 5 MeTtoanueckue yKazaHus K NPaKTU4eckoii padore Ne 5

«ABTOMaTHKA XXI| Bexka»

5.1 Aemomamurxa XXI eexa

Kak yxe ObLJ10 CKa3aHO B MAIIMHOCTPOEHUU BCE OOJIBbIIE MPOU3BOJICTB CTa-
HOBSATCA pOOOTHM3MPOBAaHHBEIMHU. [lomHass poOoTHU3aIus MaITUHOCTPOUTEIHHBIX
MPOU3BOJICTB MPUBOJAUT K KOHLEMIIMU «OE3I0IHOr0 MPOU3BOJICTBA», KOTOPOE B
ujieane JOJDKHO MPEJCTaBIATh COO0M MOJHOCTHI0O aBTOMAaTUYECKOE MPOU3BOICTBO
0€3 yuacTHs 4esIOBEKa, IJie IPUEM ChIPbsI, TEXHOJIOTUYECKHUE ONepaliii, KOHTPOJb
MIPOU3BOJICTBA U OTTPY3Ka TOTOBOM MPOAYKIIMH (2 TaKXKe JIOCTaBKa MOTPEOUTEIIO)
OyJIeT MPOU3BOIUTHCA MOTHOCTHIO aBTOMATHYECKH.

Ho ecnu BepHYThCSl K STUMOJIOTHH CJIOBA pOOOT, TO MOKHO CKa3aTh, UTO PO-
00T (oT vemick. robota — MoHEBOJIBHBINA TPY/) ObLT M300PETEH YCHICKUM MHCATE-
nem Kapenom Yanekom u ero 6patom HMozedoM u BIepBbIe HCIOIB30BaH B MbECE
«R. U. R» («Poccymckue yHUBEpcanbHbie poOoThl», 1921). B nannom mpousBene-
HUU T0J] poOOTOM TOJIpa3yMeBaliach MalllMHa ¢ aHTPOMOMOP(HBIM CTPOCHUEM U
MOBEJACHUEM — «MEXAHUYECKHUI YETOBEK.

Nnes co3mannsi «xMCKyCCTBEHHOIO YEJIOBEKa» HE HOBA. B kauecTBe npumepa
MOXHO MPUBECTH JApeBHEEeBpeickoro I'oseMa (TIIMHSIHBIN Y€TOBEK, 0KUBJICHHBIN
IpH TIOMOIIM Ka00ajbl) WM TOMYyHKyJayca (oT jaT. homunculus — denoBeuek) —
VMCKYCCTBEHHBIM YEJIOBEK B AIIXUMUYECKOM Tpaauuuu. Ho TOnpko mpu coBpemeH-
HOM YpPOBHE€ Pa3BUTHUU WH(POPMAIIMOHHBIX TEXHOJIOTUN ATa KOHIEMIIUS CTajia Kak-
HUKAaK ONMM3KOW K peanm3anuu. B oOWXol BBOAMUTCS TOHITHE «HCKYCCTBEHHOTO
unremekray (M) — cBONCTBO aBTOMAaTUYECKUX U aBTOMATU3HPOBAHHBIX CUCTEM
Opath Ha ce0s OT/AeNbHBIC (DYHKIIMH YEJIOBEUYECKOI0 MHTEIJIEKTa, TO €CTh BBHIOH-
paTh U MPUHUMATH ONTUMAJIBHBIE PEIICHUSI HA OCHOBE PAHEE MOJYYEHHOTO OIbITA

Y PAlMOHAJILHOTO aHAJIN3a BHEIIHUX YCIOBUHM (BO3JEHCTBUI).
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C 9T0i1 TOUKH 3peHHS HY>KHO TT0O-HOBOMY TTOHHMAaTh TEPMHH «aHIPOU» (CM.
BEIIIC). B COBpEeMEHHOM TMOHSTHH ATO HE MPOCTO BHEITHEE CXOACTBO aBTOMaTHYE-
CKOM CHCTEMBI C YEJIOBEKOM, HO M CXOJICTBO €r0 B3aUMOJICUCTBHS C YEIOBEKOM U
OKPYKaIOIIEH CPEJION.

VYxe ceituac UHPOPMAIIMOHHBIE CUCTEMbI, UMUTUPYIOIINE WHTEIJUICKT Yello-
BEKa, HAXOJSAT CBOE NMPUMEHEHHE B PA3JIMYHBIX 00JIACTAX HAyKH U TexHuku. Kak
y’K€ OTMEYaJIOCh PaHee, BHEIPEHUE CUCTEM MCKYCCTBEHHOTO MHTEIICKTAa B WHIY-
CTPHIO TIO3BOJISIET CO3/1aBaTh O€3JII0IHbIE TPOU3BOICTBA.

Jlns oOMeHa uHdopMaleit ¢ okpykarouen cpenon aHAPOU bl JOJKHBI 00-
JajaTh aHajJoraMd OPTaHOB YYBCTB 4YelioBeKa — ceHcopaMm. COBpEeMEHHBIE aHTPO-
nomMopdHbIe poOOTHI 001aIaAI0T NaTYUKAMHU TMOJO0KEHUs, BUJICO- U ayJAHOaHATN3a-
TOpaMH, a TaKXK€ MOAYJISIMA CHHTE3a YEJIOBEUECKOU peun. sl B3auMOJIEUCTBUS C
BHEIIIHUM MUPOM HH(OpMaIus, MoJydeHHasi OT HUX, JIOJDKHA OBITH ITpeoOpa3oBa-
Ha B udpoByto popMy U afeKBaTHO 0OpaboTaHa. ITO MOCTABHUIIA TIEPE]T CO3/IaTe-
JSIMU TIPOOJIEMBI pacro3HaBaHMs 00pa30B M aHAW3a M CHHTE3a PEYUd, JJIST 3TOTO
OB CO3/1aH COOTBETCTBYIONIMN MaTeMaTHYEeCKW ammapar. B mepcrekTuBe 31O
MOKET TIPUBECTH K CO3JaHUIO 3aMEHBI IS CeKpeTapeii-peepeHToB, mepeBoIIH-
KOB M DKCKYPCOBOJIOB H Jp. IPo(eCCrid, CBA3aHHBIX ¢ o0mieHneM. Po6oThl cMOTyT
MOHUMATh OOBIYHYIO YEJIOBEUECKYIO peuH, 00pabaThiBaTh BOMPOC B MPOU3BOJIBHOM
dbopmMe 1 1aBaTh Ha HETO OTBET, UCXOS U3 COACPIKAHUS CBOCH Oa3bl 3HAHUM.

Ha nanHBII MOMEHT yCHeNHO BeayTCs pabOThI MO MPUIAHUIO poOOTaM de-
JIOBEYECKOM MOXOAKH. /{7151 3TOTO B pamMKkax OMOMeXxaHUKH Oblia MPOaHATN3UPOBa-
Ha Jjokomorus (ot yat. locus — mecto U MOtio — ABMKEHKE) YeoBeKa U pa3pado-
TaHbl MAaTEMAaTUYECKUE MOJIETTH XOJbObl. ITO HAIUIO CBOE OTPAKECHHE B MPOEKTE
ASIMO (coxkp. ot aurn. Advanced Step in Innovative MODbility) ¢pupmer Honda.

Kak M0XHO BUIETH, MOSBICHHE POOOTOB OBLIO MPEACKA3AHO MHCATEIISIMHU-
daHTacTaMu 3a70JITO O BOIUIOMICHUS WX «B MeTayuie». B HaydHOl (haHTacThKe
Takke ObUM cHOpMYTUPOBaHbl Tak Ha3biBaeMmble «Tpu 3aKoHA POOOTOTEXHUKI

(Aiizex A3uMoB, «X0opoBoa», 1942):
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1. PoOOT HE MOXET MPUYMHHUTH BPEJa YEJIOBEKY HJIM CBOMM Oe3leicTBHEM
JIOTIYCTHUTb, YTOOBI YETOBEKY ObLIT MPUUMHEH BPE/.

2. PoGOT 10KEH BBITIOMHSATH IPHUKa3bl UeJIOBEKa B TOW Mepe, B KOTOPO 3TO
He npoTtuBopeunt [lepBomy 3akony.

3. Po6oT nomkeH 3a00TUTHCS O CBOEHM OE301TaCHOCTH B TOM Mepe, B KOTOPO
3TO He mpoTtuBopeuuT IlepBomy u Bropomy 3akoHam.

OT10 00s3aTenbHbIe I BcEX POOOTOB IpaBuia MoBeaeHus. JJaHHbIE MpaBu-
Jla 3aTparuBarOT OCHOBOIIOJIATAIOIIME MPOOIEMbI B3aUMOOTHOIIICHUS YEIOBEKa KaK
cosarens U po0OTa Kak CO3AaHHOTO UM 00BekTa. [IpudeM mpaBUTENbCTBA HEKO-
TOPBIX CTpaH BCEPhE3 03a00THIIMCH 3TOM MPOOJIEMOi, HApUMEp, MPABUTEIHCTBO
FOxHoit Kopen pa3zpabatbiBaeT «YCTaB 3THYECKUX HOPM IJI1 pOOOTOBY.

NmeeTcss TeHACHIMS co3gaHus KuOoproB (aHrir cyborg, cokp. or
aHr1. cybernetic organism — KuOepHETUYECCKHI OPTaHW3M) — OMOJIOTMYECKHX Op-
TaHU3MOB, COJIEpKAlIU MEXaHWYECKHE KOMITOHEHTBI, OMOJIOr0-MEXaHUYECKHUX
CUMOMOTHYECKHX OpraHu3MOB. Takoe ClusHUE HA JAHHOM dTare pPa3BUTHS TEXHU-
KM 3aKJII0YACTCS B 3aMEHE aMIyTHUPOBAHHBIX KOHEYHOCTEW Ha KUOEPHETHUUECKHUE
ananoru (Harmpumep, npore3bl C-LEG Hemerkoii komnanuu Otto Bock). Mmerotes
pa3paboTKH B 00JACTH BO3BpAIIECHUSI TOTEPSHHOTO 3PCHUS U CIyXa MPHU MOMOIIU
WHTEJUICKTYalIbHBIX UMIUIAHTATOB, KOTOPHIE MOCHUIAIOT CUTHAJIBI HEMOCPEICTBEH-

HO B MO3rI ITallMCHTA.
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Pa3nen 6 MeToanueckue yKa3aHusi K NpaKkTH4YecKoil padore Ne 6

«OTevyecTBEHHbIE YY€HLIC B 00J1aCTH aBTOMaTHYECKOI'0 KOHTPOJIsD»

6.1 Hcmopuueckasa cnpaeka 00 omeuecmeeHHbIX YUeHbIX 6 oO1acmu

asmomamuueCKoco KOnmpoJjia

[Toq mpoW3BOACTBEHHBIM KOHTPOJEM MOHUMAIOT MHPOBEPKY COOTBETCTBUS
KOHTPOJIMPYEMBIX NapaMETpPOB 3aJlaHHbIM TEXHUYECKUM YCIIOBHUSM. Pe3ynbTarsl
KOHTPOJISI MOKHO MOJIy4aTh B BHJIE CHUTHAJIOB, HEMPEPHIBHOTO YKa3aHUS C MOMO-
B0 CTPEJIOYHBIX YKa3aTee, 3aicy Ha JBIKYIIEHCS JIGHTE, COPTUPOBKH U T.II.

VY nenpHbIN BeC ONepaly KOHTPOJISI B TEXHOJIOTMYECKHUX MPOLECCAX COBpeE-
MEHHBIX ITPOU3BOJICTB OYEHb BeJMK. Ha HEKOTOPHIX MPEANPUITUIX B CUITy OTCTa-
BAHUSI TEXHUKUA MPOM3BOJCTBEHHOTO KOHTPOJISI YHUCIEHHOCTh KOHTPOJUIEPOB J0OC-
turaet 40 % oOmero yuciaa pabounx, 3aHITHIX HEMOCPEACTBEHHO Ha MPOU3BOICT-
BEHHBIX omnepanusix. Tpy10eMKOCTh MHOTMX KOHTPOJIBHBIX Omepaluii BecbMma 3Ha-
yuTesnbHa. Tak, HanmpuMep, OOJIT KPHIIIKY 1IaTyHa HA aBTOMOOMIIE MOXKHO 00pabo-
TaTh B 2,7 MUH, a JIJIs KOHTPOJIsL Takoro Oonta Tpedyercs 2,1 mun. Jljist oOpaboTku
MPY>KUHBI KJIarmaHa aBToMoouiia norpedyercst 0,65 MuH, a 1711 KOHTPOJIBHBIX OIle-
pauuii - 0,8 MHH.

HoMmenknaTtypa KOHTPOJIbBHO-U3MEPUTEIBHBIX HHCTPYMEHTOB Ha COB-
PEMEHHBIX KPYIHBIX MAIIMHOCTPOUTENBHBIX 3aBOJIaX JOCTUTAET JECATKOB ThICSY.
N3 130 ThIC. onepanuii, HEOOXOIUMBIX JJII U3TOTOBJICHUS] aBUAIIMOHHOTO MOTODA,
cBbite 50 ThIC. IPUXOIUTCS HA KOHTPOJbHBIC OTIEpaIuid.

B pszie mpou3BOJICTB BBIMNOJHSIOTCS U3MEPEHUSI C TOYHOCTBIO, UCUUCIIIEMOM
B MUKPOHaX, & YUCTOTY MOBEPXHOCTU MPUXOJIUTCS U3MEPATHh C TOYHOCTHIO 70 JIE-
CATBIX S TaXKE COTBIX JI0JI€H MUKPOHA.

Pa3BuTHE aBTOMAaTUYECKOTO0 KOHTPOJISI TECHO CBSI3aHO C POCTOM MAacCOBOTO
MPOMU3BOJICTBA. MexaHu3alusi 1 aBTOMATH3alMs KOHTPOJISI PE3KO YBEIUYUBAIOT

9KOHOMHWYHOCTb MAaCCOBOTO IIPOHU3BOJICTBA.
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Heo0xoaumMocTh B aBTOMAaTUYECKOM KOHTPOJIE BOZHUKAET TAKXKE B T€X CIY-
Yasix, KOT/ia orepanus KOHTPOJIIS, BHIIOJMHSIEMAs! BPYyUHYI0, TpeOyeT OTHOCUTEIHHO
MHOTO BPEMEHH, KOTJa HY)KHO IIOJIyYHTh OUYEHb TOYHBIC M3MEPEHMS WIM KOTJa
TpeOyemasi CKOPOCTh U3MEPEHHsI HACTOJIBKO BEJIHMKA, YTO OHO BPYUHYIO HE MOXKET
OBITh IPAKTUYECKU BBIIIOJIHEHO (HAIIpUMeEp, IIPU UCCIEA0BAHNH MIPOLIECCA BBICTpE-
Ja), aBTOMAaTU3alus KOHTPOJIA Lienecoo0pa3Ha, Korjna Tpedyercss KOHTPOJIUpOBAaTh
IIPOTEKAHKUE JUIMTENBHBIX MPOLECCOB M IIPOLECCOB, MPOUCXOMAMNX HA JAIBHEM
paccTosiHuM (Hampumep, KOHTPOJIb 3a MECTOHAXOXACHHEM II0€3/10B Ha XK.-[.
TPAHCIIOPTE, KOHTPOJIb PA3JUYHBIX NTapaMETPOB IPU HCHBITAHUU CAMOJIETA, KOH-
TPOJIb YPOBHA BOJIbI B 0acCeHAaX HA TMIPOCTAHLIMH U T.I1.).

ABTOMaTH3aIMs KOHTPOJII CIOCOOCTBYET YJIYUIICHHUIO KaueCTBa BbITyCKae-
MOU MPOAYKIIMH, MOBBIIICHUIO POU3BOJUTENBHOCTU TPYAa U POCTY OOIIEH KyJb-
TypBI IPOU3BOJCTBA.

JIst TOCTUKEHUsT COBPEMEHHOIO BBICOKOI'O YPOBHSI aBTOMATHYECKOI'0 KOH-
TPOJIsi NOTPEOOBAIOCH, ECTECTBEHHO, JUIUTENIbHOE BpeMsl. bonbInyto posib B pa3Bu-
TUU TEXHUKU U3MEPEHUN U METOJO0B KOHTPOJIA (B TOM YMCIIE U aBTOMAaTUYECKOIO)
CBhITPAJIM PYCCKUE U300pETATENHU U YUEHBIE.

CrnaBHas miesa y4yeHbIX, TPyAbl KOTOPBIX MPSAMO WM KOCBEHHO ITOMOTaIn
pPa3BUTHUIO pacCMaTPUBAEMOM 00JIaCTH TEXHUKU, HAUMHAETCS C UMEHH KpYyIHek1e-
ro pycckoro Meiciutens XVII B. M.B. Jlomonocosa (1711 - 1765). Tak, um Obu1a
BbICKa3aHa MJIes aBTOMAaTHYECKUX CAMOIUIIYIIMX METEOPOJIOrHUECKUX MPHUOOPOB.
Bwmecte ¢ akanemukom I'.B. Puxmanom (1711-1753) M.B. JlomoHOCOB mpou3Bel
MHOKECTBO ONBITOB U HAOJIOJIEHUN, B pe3yJbTaTe KOTOPHIX UMHU ObLI MOCTPOEH
MEPBBI B MUPE DJIEKTPOU3MEPUTEIBHBIN YKa3bIBAIOIIUN MPUOOP — DIEKTPOMETP
CO IIKAJIOW WJIA, KaK OHU €T0 HAa3bIBAJIU, «IJEKTPUUYECKUN THOMOH». I'.B. Puxman
omnucai 3ToT npubop B crathe «OO0 yKa3zarene 3JIEKTPUYECKOM M €ro yrnoTpeoiie-
HUU IIpU OonbITax...». M.B. JIOMOHOCOB mepBBIM B MUpE yKa3al Ha TO, YTO «IJIEK-
TPUUYECTBO B3BEIICHO ObITh HE MOXKET» M TEM CaMbIM MPEABOCXUTUI UJIEI0 CO3/1a-

HUSl psAfa SICKTPOM3MEPHUTENbHBIX MPUOOPOB, 3aMedasl MPH 3TOM, OJHAKO, YTO
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AIEKTPUUYECTBO — HE KUAKOCTh (KaK yBEpsIM TOTJa €BPOIEIICKUE YUYEHBIE), a JIei-
CTBUE.

Mpeicau M.B. JlomoHOCOBa 00 3JEKTpUYECTBE MOJYUYHIN JalibHEHIIIee pas-
Butue B rpyaax B.B. [lerpora, b.C. fko6u, 2.X. Jlenna, I1.JI. llummnara, I1T.H.
SA6nouxona, A.C. ITonoBa 1 MHOTHX JPYTUX PYCCKUX YYEHBIX U U300peTarTenei.

Axkanemuk B.B. IlerpoB (I761-1834), miepBblli pyCCKHIl  y4YCHBIN-
ANEKTPOTEXHUK 3aKkpenu 3a Poccueil mepBeHCTBO MO MHOTHM BOIIpocaM, Kacaro-
IIUMCS PACKPBITHS IPUPOJIBI JIEKTPUUECTBA, KOTOPBIE JIETJIM BIIOCIEICTBUU B OC-
HOBY MPAKTUYECKOTO MPUMEHEHHUSI AJIEKTPpUUECTBA (B TOM YHCJIE€ U MHOTHX COBpeE-
MEHHBIX AJIEKTPUUYECKUX YCTPONCTB aBTOMATUUYECKOTO KOHTPOJIsS). 3HAUCHHUE €ro
TpynoB («M3BecThsi 0 rajbBaHU-BOJBTOBCKUX OMbITax...», 1803 u «HoBble 3mek-
TpUYECKHUE OMNbITh», 1804) U uccaeqoBaHus SJIEKTPUUECKOTO pa3psia B razax Mc-
KJIFOUUTEIBHO BEJIUKO.

B 1832 r. muagmuii coBpemennuk B.B. IlerpoBa - umn.-kopp. Poccuiickoit
axkagemuu Hayk [LJI. ummunar (1786-1837) mosnoxun Hayaao NPUMEHEHHUIO AJIeK-
TPUYECKOTO TOKA I MpakTUyYeckux reneil. OH u300pen mepBblid ONpaBIaBIIAN
ce0sl Ha MpaKTUKE dJIEKTpUUecKuil Tenerpad, B KOTOPOM YCIIOBHbIE CUTHAJIBI MEepe-
JIaBaJIMCh C IMTOMOIIBKD MarHUTHBIX cTpenok. [LJI. IIunnuHr npumMeHn B 3TOM Te-
jerpade CKOHCTPYHPOBAHHOE UM CaMHUM IE€PBOE B MHUPE MAarHUTOAJICKTPUUECKOE
pene. Uaeun, nexaiire B OCHOBE JIEUCTBUS MOJAOOHOrO pelie, MHUPOKO OCYIIECTB-
JSIIOTCSL B COBPEMEHHOM 3JIEKTPOABTOMATUKE, B TOM YHCIIE€ U aBTOMAaTHYECKOM
koHTpoJie. Korga B.B. IlerpoB octaBui paboty B AkaaeMuu Hayk, ero ¢gpusuue-
CKUH KaOMHeT meperien B BeaeHue Monozoro ¢usmka 2.X. Jlenna (1804-1865).
Paboter O.X.Jlenna u akan. b.C.Axo6um (1801-1874) mMeroT HCKIIOYUTEIHHO
00JIbIIIOE 3HAYEHUE ISl JATbHEUIIET0 Pa3BUTHUSI, TEOPUH U TTPAKTUKHU DJICKTPOTEX-
Hukd. OHU pa3BUIM y4eHUE 00 DJIEKTPOMArHUTHOW WHIYKIIMU, KOTOPOE JICKHUT B
OCHOBE MHOTHX COBPEMEHHBIX  JJIEKTPOMEXAHUYECKUX  KOHTPOJIbHO-

U3MEPUTETBHBIX TPUOOPOB U YCTAHOBOK.
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B 1834 r. b.C.Slxobu co3gan mepBblii B MHUpE SJEKTPOJBHUTATENh C Bpa-
HIAIOIIUMUCS 3JIEKTPOMAarHUTaMu U pa3padoTall UACI0 «IIEHTPOOEKHOr0 KOMMYTa-
Topa». OH ke CO3JaJT MEPBBIN NEKTPOTUPOCKOII, MPUMEHSAEMBIN B COBPEMEHHBIX
KypcoBbix aBromaTtax. B 1839 r. B.C. SIkobu co3man MHTEpPECHOE PETyIupPYIoIee
ycrpoictso s tenerpada. B 1841 r. b.C. fxobu u 3.X. JIeH1| CKOHCTpyHupoBallu
OpUTHHAIBHBIA TPUOOP - aBOMETP, C TOMOILIBI0 KOTOPOI0 MOKHO OBLIO MPOU3BO-
JIUTh TOYHBIE DJIEKTPUUECKUE U3MEPEHHUSL.

OdeHb BaXXHYIO POJIb B PA3IMYHBIX OTPAC/sIX HAyKH ChITpall mpubop, co3-
nauaeiii 2.X. Jlenniem B 1843-1844 rr., 1utst onpeneneHus TEMIOBOTO YKBUBAICHTA
aneKTpuueckoro Toka (3akoH Jlenua-/xoyns). B 1857 r. 9.X. Jlenu pa3zpaboTan
npubop (ocuusuiorpad) ans ompeneneHusi (HoOpMbl KpUBOM 0gHOGA3HOTO Tepe-
MEHHOTO TOKa. B CBSI3U ¢ 3TUM clielyeT OTMETUTh, YTO B COBPEMEHHBIX YCTPOUCT-
BaX aBTOMATUYECKOTO KOHTPOJS HIMPOKO MPUMEHSIOT UCI0 OCHUIuIorpadupoBa-
HUS U aHAJIM3a 110 OCLJUIONpaMMaM MPOTEKAKOLIUX POLIECCOB.

Bce st paboThl co3gainu TMPOYHYH) OCHOBY ISl JajdbHEWINEro Ipak-
TUYECKOTO HCIOJb30BaHUS JJIEKTPUUYECKOW SHEPTUMU, B TOM YHUCIE W JJIS LIEeJeH
KOHTposi. VIHTEepecHble paboThl B 00JIACTU KOHTPOJS MPOU3BOAUINCH HAITUMU
COOTEYECTBEHHUKAMH B BOCHHBIX BEIOMCTBaX, 0COOCHHO mocie KpbeiMckoi kam-
MaHUH.

Boiaronuiics MeXaHHMK, OJJICKTPOTEXHHMK W TPUOOPOCTPOUTEINb, PO-
noHadanbHUK peakTuBHOM TexHMKH K.M. Koncrantunos (1817-1871) paspabdoTan
u noctpous B 1842-1844 rr. nepByto B MUpPE aBTOMATHYECKYIO 3IEKTPOOATUIUCTH-
YECKYI0 YCTAHOBKY, MpEIHA3HAYEHHYIO JJISI U3MEPEHHUs CKOPOCTH TOJIeTa CHaps-
JIOB, T.€. JIJISl KOHTPOJsi ObIcTpomnpoTekamux nporeccoB. B ycranoBke K.M. Kon-
CTAaHTHHOBA, pacrnojoxxkeHHo Ha BonkoBoMm mosne moxa IletepOyprom, umenuch
AJIEMEHTHI aBTOMATUYECKUX KOHTPOJIBHBIX MPHUCTOCOOJICHNA. JTa yCTAaHOBKA aB-
TOMATUYECKHU JlaBaJla CUTHAJIBl B MOMEHTHI MPOXOXKACHUS CHapsaa 4epe3 ocoobie
IIUThI, TOCTABJICHHBIC HA IyTH €r0 MOJIETa, U ABTOMAaTUYECKH K€ PETUCTPUPOBAIIN

3TH CUTHAJIbl HA MUJUIMMETPOBOM CETKE, HAHECEHHOW Ha MOBEPXHOCTh PABHOMED-
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HO Bpamjatonierocst nunuuapa. Takum obpazom K.W. KoncrantunoB co3gain mnep-
BbII CAMOIIMIIYIIMI KOHTPOJIbHBIN aBTOMAT.

B 1847 1. oH CKOHCTpyupOBasl NPUOOP NIJIsi U3MEPEHUS BHICOTHI MOJIETA CHUT-
HaJIbHBIX pakeT, a B 1848 r. co3gan eHHYI0 KOHCTPYKIMIO ONTHYECKOTO JTallbHO-
Mmepa. B ato ke Bpemsa K.M. KoncTaHTHHOB pa3pabaTbiBaeT Tak Ha3bIBa€MbIN pa-
KETHBIN Oa/NIMCTUYECKUM MAasTHUK C PETUCTPUPYIOIIUM MPUCIIOCOOJIEHUEM U pe-
TYJSTOPOM YHciia 000pPOTOB. ITO yCTPOMCTBO MO3BOJIMIO UCCIEIOBATh OAITUCTH-
yeckue cBoricTBa pakeT. B 1849 r. oH co3man uHTEepecHbI Mprubop, Ha3BaHHBIN UM
«aKycTHueckuil perynarop». [Ipubop 3TOT MO3BOJISAA KOHTPOJIMPOBATH CKOPOCTH
CBEPJICHHSI.

B 1855 r. K.1. KOHCTaHTMHOB MOCTPOWJI OPUTHHAIBHBIN «aBTOMAaTUYECKHI
Pa300LIMTENBbHBIA MEXaHU3M CO CUETHBIM Mpubopom», a B 1860 r. oH co3xan pe-
TUCTPUPYIOIINI TUHAMOMETP ISl ONPEACIICHUS U3MEHEHUSl [1aBJICHUS B CTBOJIC
opynausi, onepenu Ha 10 nét nHocTpanHbx nHKeHepoB Jlenpe u Cebepa.

B T0 xe Bpems K.M. KOHCTaHTMHOB NepBbIA MPEIIOKUI TPOBOIUTH aBTO-
MaTHYECKYIO0 MOBEPKY MPUOOPOB Ha TOUYHOCTh. ClieyeT 3aMeTUTh, YTO BBIJAI0-
nruecs padotel K.M. KoHcTanTuHoBa J10T0€ BpeMs ObUIN 3a0bITHI. MHOTHE U3 €ro
M300pEeTeHH B ATOM 00JacTH HEe3acTy>KeHHO npunuckiBaiuch Y. Yurcrony u JI.
bpere, koropsie dakrudecku mo 3aganuto camoro K.M. KoHcraHTMHOBA M3rOTOB-
JISUTA 17151 HETO TIepBbIe BApUAHTBI €ro MPUOOPOB.

B 1867 r. Ha mnaByuel aptusiepuiickoit 6atapee 6mu3 p. Pesens (Tamnun),
HocHBLIEH Ha3BaHue «He TpoHb MeHs», ObUTM MPOU3BEACHBI UCTIBITAHUS CUCTEMBI
aBTOMATHUYECKOM («rajbBaHUYECKOW») CTPeNbObI, pa3pab0TaHHON IPYTrUM TaJlaHT-
JUBBIM pycckuM uzooOperareneM -A.Il. JlaBpimoBeIM. DTa cucteMa sBHJIACH TEp-
BbIM B UCTOPUM TEXHUKH aBTOMATHU3UPOBAHHBIM YCTPOMCTBOM, I'/i€ OBbLI OCYIIECT-
BJICH LIEHTPAJIM30BaHHBIM KOHTPOJIb OJHOBPEMEHHO Psifia 0ObEKTOB.

VYceranoBka A.Il. J[aBpimoBa ¢ MOMOIIBIO «TaJIbBAHUYECKUX WHAUKATOPOBY,
«MPSIMBIX ¥ TTOBEPOUYHBIX TAIBBAHUYECKUX — KPEHOMEPOB), KOJIOKOJIBYMUKOB U JPY-

TMX CUTHAJIBbHBIX yKa3aTesed oOecreunBaja MPULEIbHYIO CTPEIb0y MO JBUXKY-
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mmMcest 1ensiM. Ero ycraHoBka npuMeHsach, Kak AJisi OEperoBbIX, Tak U IS Cy10-
BbIX Oatapeil. CoBeplIEHCTBYs B AayibHeHIIeM cBoro ycTaHOBKY, A.Il. JlaBbiioB
co3all CIEMSIIYI0 CUCTEMY C KOPPEKIIMeH, KOTopasi aBTOMAaTUYECKH 00ecreyrBa-
Ja, B 3aBUCUMOCTH OT U3MEHEHUs PACCTOSIHUS Cy/IHA JI0 LEIH, HEOOXOAUMBIN yro
BO3BBIIICHUS OPYIUA.

B 1831 r. Hukonaii KanmanuHueB TMOCTpOMJ W 3alaTEHTOBAl aB-
TOMaTUYECKUN TPUOOP NI 3aMepa pacxojia KUIKOCTEH, SBISAIONIUNACS MPOTOTH-
IIOM COBPEMEHHOT'0 0OBEMHOI0 PacXxo10Mepa.

HNHTepecHbl oTHOCSIIMECS K paccMaTpuBaeMoil obnactu padotsl B.H. Uuko-
neBa (1845-1898), nzobperaresns U y4eHOro, OJJHOTO U3 CO3JaTesei MOHBIHE BHI-
XOJSIIErO CTAPEMIIET0 PyCCKOrO 3JIEKTPOTEXHUYECKOIO KypHANA «JIEKTPUIECT-
Bo». B.H. UukoneB pa3zpaboran BecbMa OpUTMHAIBHBIA (DOTOMETOH HCIBITAaHUS
napaboMYEeCKUX OTpaXKaTesel JUIsl IPOKEKTOPOB M BHIOJIHUI HEOOXOUMYIO /ISt
3TUX HUCIBITAaHUU annaparypy. POTOMETO ] OH NMPUMEHUI TAKXKE U JUIS OLpEAeIie-
HUS CKOpOCTH mojieta cHapsaaoB. B.H. Uukosnes co3gan psjg npubOpoB U CylIecT-
BEHHO YCOBEPIICHCTBOBAJ TeaeBoJbTMETP ['apTmMana-bpayha.

Kak wu3BecTHO, mpUOOPHI M MPUCTIOCOOJIEHUS NJiIi COPTUPOBKU U OpaKOBKH
MacCOBBIX M37e/Ui ObLIM BIEPBbIE NPUMEHEHBI B PYCCKOM MOHETHOM M MaTpPOH-
HOM Npou3BoAcTBax. OAHUM M3 BBIIAIOIIMXCS KOHCTPYKTOPOB U M300peTaTeiei,
paboTaromux B marpoHHoM npousBozctee, 0bu1 B.I1. Tlerpymesckuit (1829-1891).
WM Obuu co31aHbl MEXaHUUECKHE KOHTPOJIbHBIE aBTOMATHI, TIO3BOJIMBIINE MTPOU3-
BOJUTH MAacCOBYIO MIPOBEPKY MYJIb (IO BECY) U TUJIb3 (110 JUHEHHBIM pazMepam). B
mectuaecarbix rogax XIX B.®. ITlerpymeBckuii pa3zpaboTal aBTOMAaTHUYECKYHO
ANIEKTPU(UIIMPOBAHHYIO NaJbHOMEPHYIO YCTaHOBKY. MM yxke Obl1o co31aHO He-
CKOJIBKO BUIOB MPUOOPOB AJis KOHTPOJIL COCTOSIHUSI MUH M «TaJIbBAHUYECKUM T1e-
peIaTunK» MOKa3aHUK JaIbHOMEPHOIO OPYAUUHOTO YCTPOMCTBA.

Bonbuioit uaTepec npeactaBisAT Takxke padotst M.M. bopeckoBa, co3nas-
HIEr0 aBTOMAaTHYECKUE CUTHAJIBHBIE YCTPOMCTBA I «HPOCITYIIMBAHUS» MOA3EM-

HBIX MHMHHBIX pa60T HCTIPpUATCIIS.
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HNuTepecHsl paboThl B 00JacTU KOHTpOJS M3o0peraTens-mexanuka lletep-
oyprckoro apcenana B.E. Eroposa (1883-1938), ckoHCTpyupoBaBIIErO U MOCTPO-
uBmiero B 1910-1912 rr. mpubop AJisi MacCOBOTO KOHTPOJII KauyecTBa MeTalia.
OtoT npubop MMeN psij MPEUMYIIECTB MO CPABHEHHUIO C U3BECTHBIMU MPUOOpaMH
bpunens, Bukkepca. OH ycnemHO TPUMEHSIICS B apTHILIEPUNMCKUX U IPYTUX MPO-
U3BOJICTBAX.

B pycckom MopckoM (prioTe TOCTaTOYHO HIMPOKO I TOTO BPEMEHH YIOT-
pedIIsIINCh pa3InyHble YCTPOIICTBA aBTOMATHYECKOr0 KOHTpouisd. Tak, B 1873 1. Ha
Benckoii Bcemupnoit BeicTaBke pycckuit uzooperarens C.K. JpkeBeukuii 1eMOH-
CTPHUPOBAJ «aBTOMATUYECKHM MPOKIAAUYUK» Kypca kopadia. ['ox crycts B KpoH-
1/13JIT€ HUCIBITBIBAICS €r0 HOBBIM 3JIEKTPUUYECKHUH Jar, MO3BOJIIOIINANA aBTOMATH-
YECKH ONPENEIATh CKOPOCTh CY/THA U MPOMJAECHHBINA UM ITYTh.

B 1876 r. ceiH u3BecTHOro pycckoro mnyremectseHHuka @.I1. Bpanrens
®.®. Bpanrens u .M. /IMKOB CKOHCTPYUPOBAJIX U NOCTPOUIN YCTAHOBKY ISl aB-
TOMATUYECKOTO KOHTPOJI BBICOTHI MPWJIMBOB U OTJIMBOB U 3JEKTPUYECKOUN mepe-
Ja4yd MOKa3aHUil 00 M3MEHEHHHM YpPOBHS BOJAbl HA 3HAYUTEIBHOE PACCTOSIHHE B
OynKy HaOmroaTesss. ITO yCTPOMCTBO ObUIO YCTAaHOBJICHO Ha peke Bozie T. Huko-
JaeBa. JTO IMO3BOJWIO OCYLIECTBIIATh HENPEPBHIBHYIO PErHMCTPALMIO M3MEHEHUN
BBICOTBHI YPOBHSI BOJIbl, B TO BpEMsl KaK paHee CYLIECTBOBaBILIME MPUOOPHI MOTIU
MOKa3aTh TOJIbKO BBICOTY BOJbI B JAHHBIN MOMEHT.

B 1879 r. mpenomaBatens KpoHMITanATCKHMX MUHHBIX KJIACCOB M300peTaTeih
A.C. CrenaHOB CKOHCTPYHMPOBAJI INEPBBIM TEPMOTaJIbBaHOMETP, KOTOPBIA HAIIEI
NpUMEHEHUE, KPOME MOPCKOTO JI€Ja, B PA3JIMYHBIX APYTUX 00JIACTAX TEXHUKH.

VYuensriit-okeanorpad agmupan C.O. Maxkapos (1848-1904) B 1882 r. cozman
NepBbIi (QIIOKTOMETp - MPUOOP, MO3BOJISIOMINNA ONMPEAENISITH CKOPOCTh MOIBOJHBIX
TEUECHUHN B MOPSIX U OKE€aHax,

H.U. 3axapoB, kpecTbstHH CMOJIEHCKOM ryOepHUH, TaJaHTIUBBIN cCaMOyUKa, B
1885 r. mpeacraBun Ha Tperbto [leTepOyprcekyro IEKTPOTEXHUUECKYIO BBICTABKY

CBOU TpuOOp, MpeHA3HAYCHHBIN IS «aBTOMAaTUYECKOTO 3aNUChIBAHUS HA TIJIaHE
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IyTH HENPUATEIbCKOIO CYJHA U ONPEIEICHHS €r0 PACCTOSHUS U HANpPABICHUS, B
KOTOPOM OHO HaXOJUTCS.

N3 psina paboT, MOCBAILIEHHBIX APYTHMM BOIPOCaM aBTOMATHYECKOTO KOHTPO-
7151, HA30BEM CIIEAYIOLIME.

Ha mepBoii anekTpoTexHUYeCcKoW BhICTaBKe, yCcTpoeHHOU B IletepOypre B
1880 r., AeMOHCTpUPOBAJICS MIPUOOP C IMTHEBMATUUYECKUM TpHUBOJIoM A.M. XOTHH-
CKOT'0, KOTOPBbI KOHTPOJIUPOBAJ TOPEHUE IEKTPHUUECKUX CBEUEH U B CITydae IOo-
TyXaHHsI OJHOW M3 HUX MEPEBOJAWI 3JIEKTPONUTAHUE HA JAPYryro cBedy. B ycra-
HOBKE MMeEJICA 3JIEKTPOMArHUTHBINA TPUOOP, YKa3bIBAIOIIMMA HA TO, KaKas U3 CBeuen
TOpHUT.

N3o6peratens u npodeccop pusuku [lerepOyprckoro j1ecHOro MHCTUTYTA
J.A. JlaunroB (1842-1902) nmoctpomn B 1883 T. KOMIIEHCAIIMOHHBINA (OTOMETP U
ONTHUYECKOE JAaTbHOMEPHOE YCTPOMCTBO, a B 1867 I. co3qan yCTaHOBKY JUIsl KOH-
TPOJISL KA4€CTBA U30JISILIUHA BICOKOBOJIBTHBIX IIPOBOIOB.

Baxxno otmetuth Takxke padotel B.A.Tuxomupona (1849-1899), koropslit
CO3J1aJ1 HAJIC)KHBIN YIIPOLIECHHBIN raJbBaHOMETP, BXOAMBIINN COCTABHOM YaCcThIO a
HEKOTOpbIE KOHTPOJIbHO-U3MEPUTENIbHBIE ycTpoiicTBa, U padboTel Y.K. Ckpuxun-
ckoro (I849-1912), mocTOSSHHOTO COTPYJAHHUKA >KypHalla «IJEKTPUUYECTBOY», CO3-
JIaBIIETO YCTAHOBKY JUISl KOHTPOJIS OBPEXKICHUS KaOes..

Bonpe paboThl MO0 aBTOMATUYECKOMY KOHTPOJIIO MPOBOAMIIMCH M Ha XK.-I.
tpancnopte. Tak, B 1868 r. urxkenep C. IIpayc co3znan ¢ 3MeKTpOMarHUTHBIM Ma-
SATHUKOBBIM peJie JUIsl «KOHTPOJISI OBICTPOTHI ABMKEHUS moe3ioB». B 1875 - 1860
IT. HaYaldbHUK Tenerpada x.-n1. .M. banmokeBud nocTpout 3IeKTPOUHAYKIIUOH-
HYIO CUCTEMY CUTHAJIM3AallMd M KOHTPOJIS IBHKEHHS Moe3oB. B 3Toil obnactu
Takke ycnemHo padotan B.M. TaraiiunmHOB, co3gaBIIUi Psili KOHTPOJBHO-
CUTHAJIbHBIX TpuOopoB, B 1694 r. umkenepst A.Il. I'opauenko u NU.A. Tlporace-
BHY CO3JAJIA CUCTEMY aBTOMATUYECKON CUTHAIN3alUA U KOHTPOJIS.

B 1887r. uzBectnsiii puszuk A.I'.Ctoneros (1839-1896) otkpsin siBieHue $ho-

TORJIEKTpUUecKoro 3ddexra u co3man akTuHOMETp. B ToM ke romy mpodeccop
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Kazanckoro ynusepcurera B.A.Vibsuun (1863-1931) ucciaenoBan siBieHue BHYT-
pennero ¢goroddhdexra. dtumu padbotamu A.I'.CtonetoB u B.A.YnbsaHuH 3a10KH-
JIM OCHOBY JIJIsl Pa3BUTHSI DJIEKTPOHHOM aBTOMATUKHU.

B 1907 r. b. JI. Po3unr BIiepBbIe TPUMEHUI IEKTPOHHO-ITYIEBYIO TPYOKY C
MarHuTHBIM ynpasieHueMm. [logoOHas TpyOka sBISIETCS M B HACTOSIIEE BPEMs
BECbMa BaXKHBIM 3JIEMEHTOM BO MHOTMX aBTOMAaTUYECKHUX YCTPOMUCTBAX KOHTPOJIS.

BaxkHo OTMETUTH, 4YTO OAHUM U3 TMEPBBIX IIAaroB, NPUBEAIIUX 3a-
MeuatenbHoro pycckoro yueHoro A.C. Ilomosa (I85S-1905) k oTkpwiTHH paauo,
ObL1a pa3padoTka uM B 1895 r. mpubopa «1ist 0OHApYKEHUS U PETUCTPUPOBAHUS
ANEKTPUUYECKUX KOJICOAHUIN.

3HAUUTENBHBIN UHTEPEC MPEICTaBIIAET NMPUOOop, co3nanubiii B 1886 T. cTa-
peimum pycckum 3nekrporexHukoM M.A. IllareneBsiM. HoBblil npubop npeana-
3HAUaJCs JJIsl UCCIEAOBAHMS Ha dKpaHE MEPEMEHHBIX TOKOB U ObUT HazBaH M.A.
[[TateneBbiM KypOOTrpadom.

Jlaxxe D2TOT HEMOJHBIM MepeueHb paboT MOKa3bIBAET, KAKOW HEOIEHUMBIM
BKJIaJ] BHECIU PYCCKHE yu€HbIe, MH)KEHEPbl U M300peTaTenu B A0 CO3JaHus U
pa3BUTHS paccMaTpuBaeMoi o0jacTh TeXHUKU. OJHAKO CIeAyeT OTMETHUTh, YTO
MHOTHE U300peTeHHs TaJaHTJIUBBIX COOTEUECTBEHHUKOB JOPEBOIIOLMOHHON Poc-
CUU M3-32 HEAAIBHOBUJIHOCTH M KOCHOCTH IIAPCKUX YMHOBHHKOB, X paloJIenus
nepej; BCeEM MHOCTPAHHBIM, HE HAIUTM HU TMPUMEHEHUS, HU BOIUIOIICHUS JaXKe B
BHJIC OIIBITHBIX 00Pa3IoB.

MHuorue paboThl 3apyOeKHBIX aBTOPOB B 00JaCTH aBTOMATUYECKOTO KOH-
TPOJIS SBJISIFOTCS B TOW WJIM MHOM CTENEHU MOBTOPEHUEM MUJIM Pa3BUTHEM (Kak mpa-
BUJIO, 0€3 CCBHUIKM Ha 3TOT (HaKT) pabOT HAITUX COOTEUECTBEHHUKOB.

TexHuueckoe MEepeBOOPYKEHHUE BCEr0 HAPOJHOIO XO3SIMCTBA 00YCIOBHIIO
LIMPOKOE BHEAPEHHUE B MPOU3BOJICTBO aBTOMAaTHYECKOT0 KOHTPOJI. bbuta co3nana
MOIIIHAsl MPUOOPOCTPOUTENbHAS MPOMBIIUIEHHOCTh, OOecreynBaronas norpeo-
HOCTh BCeX 00JlacTel HayKu M TeXHUKH. BbIpociiu 3ameuarenbHble Kaapbl MpUuoo-

POCTPOUTEIIEH.
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XapakTepusys B CaMbIX OOIIMX YepTaxX pa3BUTUE TEXHUKH aBTOMATUYECKOTO
KOHTPOJIS 32 MOCJIETHUE TOJbl, MOKHO CKa3aTh, YTO YCIEXU YUYEHBIX, HH)XEHEPOB,
uzooperareneil U pabouynx B Hailed MPUOOPOCTPOUTENHHONW MPOMBIIUICHHOCTH
BECbMa 3HAYUTEIIbHBI.

B konie 40-x rr. B MockBe Obljia yCTpO€HA BbICTaBKa MPUOOPOB aBTOMATHU-
YECKOTO KOHTPOJIA JIJIsi MAIIMHOCTPOUTENBHBIX MPOU3BOACTB. Ha BbicTaBKEe OBLIO
npencTaBieHo Oosiee 60 pa3aMUHBIX MPUOOPOB U ABTOMATUYECKUX YCTPOMCTB ISt
KOHTPOJISI U COPTHPOBKHU JE€Tajei MO pa3MeHaM, KauyeCTBY MOBEPXHOCTEW W T.II
OpHOM 13 MepBbIX OpraHu3aluii, HA4aBIIUX 3aHUMATHCS Pa3padOTKON yKa3aHHOM
npobsiembl, Obul0 HayuHo-uccnemoBarenbckoe OOpo B3auMoO3aMeHsieMOocTH Mu-
HucrepctBa crankoctpoeHusi (HMBB). Oto Gropo paspabortanio mepBbie OTEYeCT-
BEHHBIE aBTOMAThI KOHTPOJIS, UCIOJIb3YIOUIUE 3IEKTPOKOHTAKTHBIM MeTo. [1o nH-
JYKTUBHBIM, €MKOCTHBIM U (DOTOIJECKTPUUECKUM METOJIaM KOHTPOJII OCHOBHBIE
paboThl MPOBOIMINCH BCECOIO3HBIM 3JEKTPOTEXHUYECKUM HHCTUTYTOM HMMEHU
B.U. Jlenuna (BOW). MHCTUTYT co3/1ai aBTOMAaTUYECKUE KOHTPOJIbHBIE YCTAHOBKHU
JUIi MHOTOJIMANa30HHOW COPTUPOBKH H3JIENIUA C KCIOJIb30BAHHEM YKa3aHHBIX
BBIIIIE METOAOB. 3HAUYUTENbHbIE PA0OTHI 10 ABTOMATHYECKOMY KOHTPOJIO MpOBe-
nenbl MactutyTom aBromatuku u tenemexannku AH CCCP, naboparopueit siek-
TPOAaBTOMAaTUKM MUHUCTEPCTBA TPAHCHOPTHOTO MAIMHOCTPOCHUS, SKCIEPUMEH-
TaJbHBIM HAyYHO-UCCIIEIOBATEIbCKUM MHCTUTYTOM METAJUIOPEKYIIUX CTAHKOB
(OHUMC) u np.

VYcerpoiicTBa aBTOMAaTHYECKOTO KOHTPOJISI YCHEIIHO BHEAPSAIOTCS U B s APY-
rux npousBojcTB. Eme no Benukoir OteuectBeHHou BoiHbI npod. H.C. Akynos
co3faJl anmaparypy JJisi aBTOMAaTUYECKOTO KOHTPOJISI KauyecTBa TEXHUUYECKOU 00-
pabotku aetaneit, gom. ®.E. TemMHUKOB 3aKOHUMJI CBOM pabOThI B 00JIACTH KOH-
TPOJIE MPOIECCOB Moa3eMHol rasudukanuu, akaa. [.C. JleancOepr paspaboTtai
YCTAaHOBKHU JUIsl XUMHYECKOTO KOHTPOJISI COCTaBa METAJJIOB. ['pyIilia Hay4HbIX pa-

O00THHKOB o1 pykoBojcTBOM Tipod. A.Il. UekmapeBa nomyuusna B 1941 r. rocy-
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JTAPCTBEHHYIO MTPEMUIO 32 Pa3pad0TKy aBTOMATHYECKOTO KOHTPOJIST TONIIUHBI TIPO-
KaThIBAEMOT'O JIUCTA.

O noctmxeHUsIX B 00JJACTH aBTOMATHYECKOTO KOHTPOJIA, IPUMEHSIEMOTO B
CaMBIX Pa3IMIHBIX 00JACTAX HAYKU U TEXHUKHU, IPKO CBHJICTEIBLCTBYIOT IPY/IbI BU-
JSIIUXCST YUCHBIX, MHKEHEPOB U U300peTarenield, y0CTOeHHbIX ['ocynapcTBeHHOM
MIPEMHUHU U B TIOCJIETYIOIINE TOBI.

B 1943-1944 rr. 'ocygapcTBEHHYIO NMPEMUIO MOJYyYHUIIM HHXKEHEpPH A.M.
®emromvy, J[.K. Kucenes u nap., co3ngasiue psg npruOOpoOB i MacCOBOTO KOH-
tposisi; E.M. Konomes, B.M. Kypb6ato, M.®. Cenuukuii, JI. H. KucasikoB u ap.,
MOCTPOUBIIINE ABTOMATUYECKYI0 METEOPaAUOCTAHIMIO JJIsi APKTUKUA U JIPYTHUX
TPYAHOJIOCTYITHBIX MECT.

B 1945 r. 6111 ynoctoensl I'ocynapcrsennoit npemuu JI.M. Usannos, C.JI.
Mannenpmtam, H.C. CBuaTtuiikuit 1 B.®. CMupHOB 3a pabOThI MO CO3/IaHUIO all-
napaTypsl JJIsl CIEKTPAIIBHOTO aHAJIN3a YEPHBIX U [IBETHBIX METAJUIOB U CILIABOB.

N3 paboT, BHICOKO OLICHEHHBIX MPaBUTEJIBCTBOM M yAOCTOCHHBIX ['ocynap-
CTBEHHOM mpemueii B 1946 r., MOKHO Ha3BaTh padboTy MHKeHEpoB CTaHKOCTPOH-
TeabHOro 3aBoja uM. Opmxonukuaze u DHUMC: B.I1. Jlebenesa, [1.1. CtpbiB-
kuHa, M.S. BonoBuka, C.A. Kalicopsaana u C.A. HUKWTHHA, CO3/IaBIINX BBICOKO-
MIPOU3BOUTENIbHYIO JTUHUIO CTAHKOB JIJIsi 00pa0O0TKH OJI0KOB MOTOPOB aBTOMOOMJIS
3UC-150; paboThl goKTOpa (PU3MKO-MAaTEMaTUYECKUX HAayK COTpyIHUKa ['aBHOM
actponomudeckoit ooceparopun H.H. [laBnoBa, paspaborapiiero ¢hoTodaeKTpU-
YECKUM METOJ PETUCTPALIMU 3BE3JHBIX MPOXOKICHUW, MOBBIIIAKIINNA TOYHOCTh
ACTPOHOMMYECKUX HAOIIOICHUI.

B 1947 r. 611 yaoctoensl ['ocynapcrBennoit npemun K.U. Bypues u p.,
BBITIOJTHUBIIINE KOMIUIEKCHYI0 aBTOMATH3allMI0 MPOKATHOIO CTAaHKA, BKJIKOYas U
oneparuu koutpossi; A.M. Jlamkuii, B.O. Apytionos, .C. CTEeKOIbHUKOB U JIp.,
CO3/aBIINE PA3TUYHBIC BUABI OCHUIUIOTPAPUIECKUX YCTAHOBOK, UMEBIIMX OYEHBb
BAJKHOE 3HAUYCHHE B TEXHUKE U3MEPEHUN U KOHTPOJIS, B TOM YUCIE U aBTOMAaTHYe-

CKOTO.
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U3 pabot 1948 r. cienyet otmetutsh pabotel M.U. Bonkosa, I'.U. T"onbrmie-
Ba U JIp., pa3paboraBmux asponorndeckuit mpuodop; H.A.Toncroro u ILII. ®eo-
¢bunoBa, co3naBmux TpuOOP JJIsl UCCIEIOBAHUS OBICTPOIPOTEKAOIIUX MPOIIECCOB.

B 1949 r. ormeuensl ['ocynapcTBEHHBIMHM NMpPEHUAMH  padoTa akaJeMUKa
B.I1. Jlunnuka unxxenepoB H.T. [llanaeBa, A.W. [Tonoa, I'"M.TonmaueBa u Mexa-
Huka-cOopiuka JI.MD. SumanoBa 3a co3laHue KOMIUIEKCa MpUOOpPOB i HCClie-
JIOBaHUsl KayecTBa 00OpaOOTKH MOBEPXHOCTEN W I ONPEAEIICHUS] MUKPOTBEPAO-
ctu; padota B.K. Ilpokodnena, H.C. Cuntunikoro u K.M. TaranoBa o co3mnanuio
Y BHEAPECHUIO B MPOMBIIIJIEHHOCTh HOBBIX METOJIOB M YCTPOMCTB ISl CIIEKTPaIb-
HOT'O aHAJIN3a METAJUIOB U CILIIaBOBY.

U, nakonen, cpeau padot 1950 r., CBUIETETBCTBYIONUX O HOBBIX KPYITHBIX
yCrexax COBETCKMX M300peTaTesiell U YUEHBIX BO BCEX 00JIACTIX HAYKU U TEXHUKH,
B TOM YHCJIE€ U B JIEJIE CO3/IaHUSI aBTOMATUYECKUX YCTPOMCTB, CIEAYET B MEPBYIO
ouepe/b Ha3BaTh pabOTy MO CO3JaHUI0 ABTOMATU3UPOBAHHOTO 3aBojia. OHa SBIIS-
€TCsl JIOTUYECKMM 3aBEpIIECHHEM padOT, MPOBOJIMBIIUXCS PSIOM OpraHU3ALMMA
(OGHUMC, HUEB wu np.), HaunHasi OT CTaHKa-aBTOMaTa K aBTOMATHYECKOW CTa-
HOYHOM JIMHUY U JAJIEE K LIEJIOMY 3aBOJy-aBTOMATy. 3a y4aCTHE B CO3JaHUH 3TOTO
3aBojia 25 yenoBek noj pykoBoacTBoM ui.-kopp. AH CCCP B.U. lukymmnHa ObI-
au yaoctoeHsl ['ocymapcTBeHHOW mpemuu TiepBoil crenenu. Pabornukun HUEB
I'.E. I'opeuxun, unxenep E.P. /[IBopeuxuit, unxkenep H.®D. Peimaps u npyrue cos-
T JUTsl 9TOTO 3aBOJa HOBBIE KOHCTPYKIIMA aBTOMATHYECKUX MAIWH U MPUOO-
poB. B Tom xe rony nnxkeHepsl A.A. Aaapees, M.C. bapcykoB u apyrue co3naim
JUUISL OTOTO 3aBOJIa HOBBIE KOHCTPYKIIMM aBTOMAaTHUYECKUX KOHTPOJBHBIX MAIlUH U
npubopoB. B Tom xe roxy umxkeHepsl A.A. Auapee, M.C. bapcykoB u npyrue
CKOHCTPYMPOBAJIM HOBbIE aBTOMAaTHYECKHe U3MepuTeabHbie mpudopsl; A.C. HoBu-
koB, b.C. baitbypoB u npyrue pa3paboTajii CTATUCTUIECKUN METOJI KOHTPOJS Ka-
YeCTBa NPOIYKINHU U HOBbIE KOHTPOJIbHBIE CTAHKU-aBTOMATHI.

B 3akmouenne orMeTM paboOThl KOJIEKTHBA KOHCTPYKTOPOB 3aBoja «Ko-

aubp» u BOU, Bemmonnennsie noja pykoBoactsoM H.E. Hukutuna, mo coznanuto
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BBICOKOTOYHOTO aBTOMATa I KOHTPOJSA M COPTUPOBKH KOHUYECKHX POJIMKOB.
OTOT aBTOMAT M3MEPSET U COPTUPYET posuku 1o 30 rpyul no AHMAMETpy U yriiy
KOHYyCa C TOYHOCTBIO +1 MK, 4TO B 15 pa3 BbIlIE TOYHOCTH PUMEHSBIIMXCA 10 CHX
1IOp COPTUPOBOYHBIX MAILIMH, U UMEET B 2 pa3a OOJbIIYIO, YEM Y aHAJOTUYHBIX Ma-
IIVH, IPOU3BOJUTENBHOCTb.

Ha mepBoii craguy pa3BUTHS KOHTPOJIBHBIX aBTOMATHYECKUX YCTaHOBOK
CO3JaBAINCH KOHTPOJIBHBIE M3MEPUTEIBHBIE YCTPOMCTBA C MPOCTHIMU MHIWUKATO-
paMH B BUJE yKasaTeled WIA CUTHAJIOB. B mociienyromemM CBOEM pa3BUTHUU KOH-
TPOJIbHBIE YCTAHOBKHU MMENH YK€ CI0KHBIE UCIIOJHUTEIBHBIE JIEMEHTBI, U3 KOTO-
PBIX CIEAYeT OTMETHUTh PA3JIMYHOIO poja PErucTpupyromue npucnocoodnenus. Ha
0oJiee TO3/IHEM 3Talle Pa3BUTHSI ATUX YCTPONCTB HaOII0aeTcsl NajdbHeHas aBTo-
MaTHU3alusl, PaclIMpEHNEe U YCI0KHEHUE MCIOJHUTENbHBIX (DYHKIMHA - BBITOJIHE-
HUE COPTUPOBKH, CUYE€Ta OTOPAKOBKH, MHOTO(PYHKIMOHAIbHBI KOHTPOJIb U T...
Psan onepauumii 1o CUrHAIM3aLUKA U PETUCTPALIMM aBTOMATHI BBINIOJIHAIOT HApsLy C
yKa3aHHBIMH OCHOBHBIMU JJI1 HUX (QYHKUIUSAMH.

XapakTepHass 0COOCHHOCTh Pa3BUTUSI COBPEMEHHBIX aBTOMATHUECKHX KOH-
TPOJIBHBIX YCTPOMCTB, pa3padboranHbix B 60-80 rr. XX Beka — ux anekTpudpuka-
ys. JTO MO3BOJIAET NMPUAATh UM CBOMCTBA JUCTaHUMOHHOCTH. IlocnenHue moc-

TH>KEHHS B 00J1aCTH aBTOMAaTHYECKOT'O KOHTPOJIA HaﬁHYT IIUPOKOC IIPUMCHCHUC.
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Pa3znen 7 Meroguyeckue yKasaHHuA K NPaKTH4YeCKoil padore Ne /
«Hcropuyeckasi cipaBka 0 pa3padoTke TEOPUM AaBTOMATHYECKOI0

ylpaBJIeHUS»

7.1 Hcmopuueckaa cnpagka o pa3pabomike meopuu agmomamuiecKozo

ynpaenenus

Teopus aBTOMaTHUECKOTO YIIpaBIeHUs KaK HayKa Havasia OypHO pa3BUBAThCS
co BTOpoil nonoBuHbl XIX B. DTOMY Mpoleccy npeamecTBoBago 00NbIIOE YUCIIO
pa3pab0OTOK MHOTHX HM3BECTHBIX YUEHBIX, BHECIIUX OMPEICIICHHBIM BKJIAJ B TEO-
PHIO YIIPABJICHUA.

[IpuBenem kpatkue cBeieHUs: 00 3TUX pa3pabOTKax.

I'EPOH Crapmmit Anexkcannpuiickuii (oxosio 120 r. g0 H.3.). ABTOp padoT, B
KOTOPBIX CUCTEMATUYECKN U3JIOKEHBI OCHOBHBIE JOCTMIKEHUS aHTUYHOI'O MUpPA B
00J1acTU MPUKIATHON MEXaHUKH.

B pabore «I[IneBmaTtuka» ['epou omucan paziuyHbie MEXaHU3MBbI, TPUBOIU-
MBbI€ B JBH)KCHUE HATPETHIM CKAThIM BO31YyXOM WJIA MapOM.

B «Mexanuke» OH ONHUCHIBAJ IISATh MPOCTEMIIMX MAIIWH: pblyar, MOBOPOT,
KJIMH, BUHT U OJIOKH, TaM >K€ JaeT OMUcaHue Mpuoopa A U3MEPEHUsl MPOTHKEH-
HOCTH JIOpOT (TaKCOMETp), aBTOMAaTa JJIsl TIPOJIaKH «CBSIIICHHOW» BOJBI, THIPaB-
JUYECKOW MalllMHbI (BOJIOYEPHANIKN) U Ap.

MexaHu3Mbl 1 aBTOMAThI ['epoHa HE MOTJIM MOJIYYUTh CKOJIbKO-HUOYAb HIUPO-
KOT0 MPaKTUYECKOro MPUMEHEHHs] B pabOBIIa/IeIbueCKOM OOIIECTBE U UCIOJb30-
BaJIUCh MIPEUMYIIIECTBEHHO B KA4€CTBE CBOCOOPA3HBIX UTPYIIICK.

DHUUKIONEAUECH aAHTUYHOM TMPUKIATHOW MEXAaHWKHU SBISIIOTCS — MaTe-
Matuyeckue padbotsl ['epona. B «Metpuke» nansl npaBuiia U GOPMYIBI IS TOY-
HOTO W TPHUOJMIKEHHOTO pacyeTa pasMdyHbIX reomerpudeckux ¢uryp. Tam ke
npuBoautcs ¢popmyia ['epona uis onpeneneHus mioiaad TpeyrojabHUKa Mo TpeM

CTOpOHAM.
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Bnusinue pabot ['epona moxxHo mpocienuts B EBpone Bmiots 10 snoxu Bos-
POKIEHUS.

JIEOHAPIO na Bunum (I452-1519). UtanbsHCKUI XyIOXKHUK, YYEHBIH U
WHXXEHEP, OAWH M3 BBIIAIONIMXCS MPEACTaBUTENEH MCKyccTBa »noxu Bospoxne-
HUSL.

Ponuicst B HeGonbiom roposike Bunuu, 613 Onopenuu, Otery ero, 3axu-
TOUHBIM HOTapuyc, NepeceauBIICch BO DIOpeHInIo, OTJal ChiHA B 00y4YeHHE K
3HAMEHUTOMY CKYJIbITOPY U kuBonuciy A. Beppokuno. Oxono 1482 r. Jleonapno
na Bunun nokunyn ®nopeHuuio u yexan B MusaH, Iie MOCTyHWI Ha CIyXkO0y K
JronoBuky Mopo B KauecTBE BOCHHOIO MH)KEHEpA, apXUTEKTOpa, JKUBOIHCLA U
CKYJIBIITOpA.

[Tocneqnue nBa aecstuietus >xu3Hu Jleonapno na Bunuu Obutn Togamu
CKUTaHUM, 3aBepiMBIIMMUC Bo DopeHnnu, KyJa oH ObuT mpuriamieH OpaHiiu-
ckoM 1. Ymep on Bo @pannuu. «JleoHapao ObUT TUTAHOM IO CUJIE MBICIIH, CTPACTH
U XapakTepy, 10 MHOTOCTOPOHHOCTH U YYEHOCTH», Kak nucan @.JHrenbc 00 yue-
HBIX TOW 31oxu. OH ObUT TEHHAIBHBIM XYJOKHHUKOM, apXUTEKTOPOM, CKYJIBITO-
pOM, UHKEHEPOM, (PU3UKOM, MY3bIKAHTOM.

W cTOYHUMKOM 3HaHUK OH CUUTAJ OIMBIT, C IPE3PEHUEM OTHOCACH K BEpE B Ma-
TMYECKHE 3aKJIMHAHMS, acCTPOJIOTUIO U T.M. OH MPOBEJ OrPOMHOE YHUCIIO OMBITOB,
co3JaJl MPOEKThl MAalIUH, CTAHKOB, JIETAIBHBIX aIapaToB, OPYAHM, MEXaHU3MOB.
Emy nmpuHaaiexaT rnepBbie MONBITKH B 00JIACTH BO3AYXOIUIABAHHS U KOHCTPYHUPO-
BaHMs JIETATENbHBIX anmaparoB. B ero 3ameTkax Mbl HAXOJHUM CXEMbI MMapallioTa,
BEpTOJIETa U JAPYTUX MHTEPECHBIX KOHCTPYKIMN. EMy mpuHaaiexaT MHOTOYHC-
JIEHHbIE KOHCTPYKIIMU TOKAPHBIX, TKAKUX W ME€YaTHBIX MAIINH, MHOTHE JIBUKEHUS
KOTOPBIX OBLITM aBTOMATHU3UPOBaHbI. Cpeid ATUX MAIllMH HaXOAUTCS U CTAHOK JIJIst
HACEYKM HANWIHLHUKOB, B KOTOPOM HE TOJBKO pabodue, HO U BCIIOMOTATEIbHBIC
JBYKCHHS BBIMTONHSUTMCH aBToMaTwuecku. [ammneir [ammmeo (1564-1642) —
UTANBSIHCKUM (U3HUK, MEXaHUK U acTpoHoM. Pomuics B r. Huze, nmpunaanexan K

3HATHOW, HO 0OemHeBIIe cembe. OTell ero ObUT TATAHTIUBBIM MY3bIKaHTOM. J[0
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nByx et ['anmwiient xun B [In3e, 3aTeM nepecenuiics ¢ ceMben Bo DiopeHnno, rae
YUUJICA B MOHACTBIpE. B ceMHaauare JieT 1o HaCTOSHUIO OTUA OH nocTtynui B [Iu-
3aHCKHI YHHUBEPCUTET, T/I€ U3y4all MEIULINHY.

VBIleueHHBIN TeOMETpUEH U MeXaHUKOU, ["anuneld Opocun MEeIUIIMHY U BO3-
Bpatuiica Bo dnopeniuo. B 1589 r. on nonyuwmn kadenpy marematuku B [1uze, a
B 1592 r. B [lagye - 3T0 mepuol HaWBBICIIETO paclBeTa TBopuecTBa ['anuies, Ko-
r1a OH CO37ajl CTAaTUCTUYCCKHUE HMCCIIENOBAHUA O MalluHaX, pabOThI O 3aKOHAX
CBOOOTHOTO MaJCHHUS TEJ U JIp.

B 1609 r. o mocTpousn cBOM NEPBBIA TEIECKOMN, AEMOHCTPAIUS KOTOPOTO C
OamHu cB. Mapka B BeHenuu npousBena orpoMHOE BII€UATJICHHE Ha 3pUTENICH.
ACTpOHOMHUYECKUE OTKPBITHS ['anmuiess MOCIyKUJIu OCHOBOW JUIsl MPUTJIAIICHUS
ero B kadyectBe (prsiocoda u nepBoro mareMarrka OIOPEHIIMN KO ABOPY Tepiiora
Ko3umo Meauuu. B 1632 1. mosiBuiaach ero 3HamMeHUTas KHUra «Jluanor», BCkope
3ampelieHHas u ocyxjaeHHas nHkBu3uuuei. B 1637 r. Nanuneit ocnen, a B 1642 1.
yMep.

bnaronapst Teneckomy ['anuieit cienan HECKOJIBKO OTKPBITUM B 00JIacTH ac-
TPOHOMUH W TOKa3ajl, YTO HAOJIIOJaeMbIe UM SIBJICHUS COOTBETCTBYET T'€JICOIICH-
Tpudeckoi cucteme mupa. OH mpoBes O0JBIIYI0 padOTy MO CO3AaHUIO MPUHIIUIIOB
MEXaHUKH, CPOPMYJIMPOBAB OCHOBHBIE MOHATHS KHHEMATUKH. DKCIIEPUMEHTAIBHO
YCTAHOBWJI KOJIMUYECTBEHHBIN 3aKOH MAJCHUS Tea B mycToTe. EmMy ke mpunHaiie-
KUT (HOPMYITUPOBKA MCXOJTHOTO 3aKOHA JUHAMHUKHU - NMpUHIMINA uHepiuu. OH OT-
KpbUT 3aKOH KOJicOaHUsT MasgTHUKA W MEPBBIM BBIABUHYJ HCH) OTHOCHUTEIBLHOCTU
JIBYKCHUS.

HAPTOB Amngpeit KoncrantunoBuu (1693-1756). Beinaromuiicas wma-
muHocTpoutenb Poccun nepBoi nosoBuHbl 2YIII B. Co3gaTens CI0KHBIX KOIH-
POBAIBHBIX CTAHKOB C MEXaHUYECKUM (aBTOMATHYECKHUI) CyNMIOpPTOM, OOECTICUH-
BAIOIINX aBTOMATHYECKOE HM3TOTOBJICHHE C KOMUPKH OapenbedoB, CIOXKHEUIee

y30pOB U T.II.
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PaGoty B kauectBe Tokaps A.X. HapToB Hayan B mKojie «MaTeMaTHIECKUX
Y HaBUTAIIKUX Hayk», r7ie Ha Hero oOparwyi BHUManue [letp 1. Beckope Haprtom
ObL1 BeI3BaH B [leTepOypr u Hauan oOydaTbesl TOKapHOMY neny y mactepa FOpus
KypHocoga.

B nanpHelimeir HapToB eneT 3a rpaHuily i 3HAKOMCTBA C TOKApHBIM J€-
jgoMm. 1o Bo3BpamieHun u3-3a pyOeka OH 3aBe/lOBajl TOKApHEW, MpHUHAJJIeKAIIen
anuno Ilerpy 1. 3mecs HapToB co3man opurnHanbHble CTaHKU Ui (PacOHHOM 00-
pabOTKK U CTaHKM C MeXaHW4eckuM cynmnoproM. Hauboree otyernuBo uaest me-
XaHUYECKOTO CYNIOpPTa BhIpaK€Ha B OOJIBIIOM TOKAapHO-KOMHPOBAJIBLHOM CTaHKE,
I€ pe3ell, 3aKJIFOUEHHBIN B CYNIIOPTE, NIEPEMEIIAETCS MIOCPEACTBOM PECYHOTO Me-
XaHU3Ma.

[Tocne cmeptu Ilerpa I HaptoB paboran Ha MoHeTHOM ABOpe, A€ co31al
pasIuyuHbIe YCTPOMCTBa, obJeryaronue TexHojgorunyeckuil npouecc. Ilo3xe Benan
IIEpPEIEIOM B MOHETHI JIBA/IATH ThICSY KpacHOW menu Ha CecTpOpenkoM 3aBOJIE.
3arem OH paboTaeT Ha MOHETHOM JBope B Mockse. IlepecTpanBaeT HITIO30BBIC
BOpoTa B 1okax Kponmrazara.

C 1736 r. A.K. HapToB BO3rnaBisi1 Mactepckue AKaJeMHHU HayK, SBIISIO-
1yecs €AMHCTBEHHBIM IpeanpustueM B Poccuu, M3roTOBIAIOIMM TOYHBIE MPHU-
6opsl. UM Hammcana o6o61aromias paboTa 1Mo CTaHKOCTpOeHUI0 «TeaTpyMm Maxu-
Hapym». C 1742 r. u 10 koHIa ku3HU HapToB Tpyauics Haa pa3pabOTKON TEXHO-
JIOTHYECKHX MPOLIECCOB U 000PYIOBAaHUS AJI1 U3TOTOBJICHUS CTBOJIOB apTUILIEPHii-
CKUX OPYJHM, 3aJ1€IIKOW B HUX PAKOBHUH, CO3aJjl ITIObEMHBIN BUHT C TPALYyUPOBOY-
HOM MIKaJIOW M MHOECTBO JIPYTUX U300pETeHHMH, MOCTABUBIIUX €r0 B YUCIO ca-
MBIX aKTUBHBIX fearency texuuku XVIII B.

ITOJI3YHOB HBan MBanoBuu (1726-1766). Beinaromuiicss pycCKuii Temio-
TEXHHK, Pa3pabOTaBIIMK MPOEKT CO3/JaHUS YHHUBEPCAJIBHOTO TEIJIOBOIO JIBUraTe-
751, BOJOIIAPOPACHPENCIIEHUE B KOTOPOM OCYILECTBISJIOCH IOCPENCTBOM CIIEIU-

AJIBHOI'O aBTOMAaTH4YCCKOI'O YCTPOﬁCTBa.
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N.N.TTom3ynoB poauics Ha Ypaie, yunics B EkatrepunOypre, B mepBoit pyc-
CKOM TOpHO3aBOACKOW MKoje, ocHoBaHHOM B.H.TarumesbiM, B uersipHaanarte
net [lon3yHoBa HaNpaBUIIM B PacCIOPSKEHHUE TJIABHOTO MEXAHHMKA YPAJIbCKHUX 3a-
BoJIoB Hukutel bakapeBa B kauecTBe OJHOTO M3 «MEXaHUYECKUX YUYCHUKOB». B
1748 r. N.M.Tlon3yHOB MOJIy4MJI HOJKHOCTh TEXHUKA (TUTTEHIIpEHaepa) U nepe-
exan B I. bapnayn. B 1750 r. oH noay4un 4vH yTTepa-IIMXTMENCTEpPA, a 3aTEM B
1759 r. - mmxTmencrepa.

B 1O Bpems Ha pOM3BOACTBE B OCHOBHOM IIPUMEHSUIUCh TPOMO3JKHAE MAalllu-
HbI, OCHOBHAsl 4acTh JI€TaJiell KOTOPbIX OblIa M3rOTOBJIEHA U3 epeBa. OCHOBHBIM
HHEPreTUYECKUM JIBUTATEIEM MPEANPUATHNA ObLIO BOASHOE KOJIECO, KOTOPOE YacTo
OCTaHABJIMBAJIOCh OT HEJAOCTaTKa BOAbI WIH JIOMAJIOCh BO BpeMs nosnoBoabs. W.1.
[Ton3yHOB pemmi «BOASHOE PYKOBOJICTBO MPECEUbY» U CO3/1aJl OTHEHHYIO MAIlIUHY,
«CTIOCOOHYIO TI0 BOJIE Hallel, yTo Oyner morpeboBaHO, UCIpaBiIATh». B ampene
1763 r. on nonan HayanbHUKY KoisibiBaHO-BOCKpECEHCKHX 3aBOJOB MPEIJIOKEHUE
0 TOCTpoiike n300peTeHHo UM MamuHbl. B suBape 1764 r. kanuenspus KosbiBa-
HO-BOCKpeceHCKuX 3aBOJOB BHECIIA IIOCTAHOBIICHUE O peanu3auuu npoekra [lon-
3YHOBA.

Oco0eHHO BaXHO OTMETHUTh, YTO UM OBLIM CO3/IaHbI CIICIUAILHBIE TOKap-
HBIC U PACTOYHBIE CTAHKH, UTO XapakrepusyeT [lo3yHOBa HE TOIBKO Kak TEIUIO-
TEXHUKA, HO M KaK BBIJIAIOIIECTOCA MAIIMHOCTpouTeNa. HexBaTka IEHET U OTCYTCT-
BUE€ JIOCTATOYHOTO KOJMYECTBA pabOUMX 3aTATUBAIN U 3aTPYIHSIU paboTy. MHO-
roe NpUXoJIUJIOCh IeJlaTh CBOUMH pyKaMmH. B pesynbrare HenmocuiibHas paboTa mo-
nopBaiia 310poBbe [lo3yHoBa u 27 mas 1766 r. oH ymep.

MarmmmHa ObUIa myIeHa B AKCIUTyaTalHio YKe TOCIIe er0 CMepPTH U mpopado-
Tajia BIOJIHE UCIpaBHO 43 mHs, IpuHecst 0koio 12 Teic.pybiiei mpubsuin. OaHako
BCKOpE €€ KOTEJ Jjajl TeUb, B PE3yJIbTaTe Yero MaiimHa Obljla OCTAHOBJICHA.

BOJIOCKOB Tepentuii iBanosuu (1729-1806). Beinaromuiics pycckuii me-
XaHUK-CaMOy4yKa. ACTpPOHOMUYECKHUE Yachl BoloCkoBa aBTOMaTUYECKU OCYIIECTB-

JJIA CJIIOKHBIC BBIYUCIICHUA M IMOKA3bIBAJIM UX PE3YJIbTATHI. Onu nokasbpIBajid B
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JBUKEHUH BCE, YTO MPOUCXOANUT B JAHHBII MOMEHT Ha HeOockiioHe. OcyIecTBIs-
jock nepementenre Jlynsl u ConHua cornacHo KajneHaapsa. Yacsl aBTOMaTHyecKu
OTCUMTBIBAJIM JTHU, YUYUTHIBASI IPOCTHIE U BUCOKOCHBIE TOJIBI, JIJISl YETO B MEXAHU3-
Me ObUI MPETyCMOTPEH CHEIUANbHBINA JUCK, COBEPILIABIINI MOJHBIA 000POT OJUH
pa3 B uethipe roga. OTMeuanu peauruo3nsie npasaHuku. Kpome toro. Bosockos
CO3/1aJ1 OPUTMHAJIbHBIN Teneckor. Kak u ero oreu, oH 3aHUMAaJICS POU3BOACTBOM
KPacoK, MOJyYHBIIUX HIMPOKYIO U3BECTHOCTh. Kpacku Obun onpoboBansl [letep-
Oyprckoi akajaeMuen XyaoXkKeCTB U MOJYyUYUIM BECbMa IOJIOKUTEIbHYIO OLICHKY.
[TocmepTHO BOnockoBy OblIa MpuCysk1eHa Nefanb 3a H300peTeHrne KPacok.

KVJIMBUH Wsan IlerpoBuu (1735-1816). Co3natenb OpurunHaIbHbIX 4acoB
u TeaTpoB-aBTOMaToB. Ponuncs Kynubun B Himxknem HoBropose B ceMbe MEIKOTo
TOPTOBIIA.

BocemMHaaaTUIETHUM FOHOLIEH OH yX€ HE TOJBKO PEMOHTUPOBAJI CIOKHBIE
Yyachl, HO M CO3/1aBajl HOBbIE, Oyarojgapsi 4yeMy HUKETOPOJCKUN YaCOBIIMK-
n300peTaresb CTal U3BECTEH JAJIEKO 3a MpeeIaMu CBOEro ropo/ia.

B 1764-1767 rr. OH U3roTOBWJ 4achl, MPEMOJHECEHHbIE UM B Jap UMIIEpaT-
puue Exarepune I1. Hacel coctosun u3 427 MUHHAATIOPHBIX AE€TAlIEN, UMEIHN 4aco-
BOM, 00€BOM M KypaHTOBBIN MexaHu3M. OcoObIli MEXaHU3M IIPUBOIUI B IBUKCHUE
¢urypsl TeaTpa-aBTOMaTa BCTPOCHHOI'O B yacaX. 3/1€Chb Ha UCXOJ€ KaXKIOro yaca
OTBOPSUIMCH CTBOPYATBIE IBEPH, OTKPBIBAS «3JIATBIA YEPTOT», B KOTOPOM aBTOMA-
TAYECKU Pa3bIrPbIBAIOCH IIPEACTABICHUE, CONPOBOXKIAEMOE MY3BIKOM U 3BOHOM
KOJIOKOJIOB.

Bonbiioe Koau4ecTBO pa3sHOOOpPA3HBIX CIOXKHBIX AEHCTBUN TpeOOBaslo TOY-
HOT'O, COTJIACOBAHHOT'O ABMIKEHHsI OTPOMHOIO KOJIMYECTBA PA3IUYHBIX JETaJeH,
YTO 3aCTaBJIIET CUUTATh 3TH 4YaChl OJHUM M3 3aMEUYaTENIbHBIX aBTOMATOB TOIO
BPEMEHH.

N3o06peraTens yacoB OblT BhI3BaH B [leTepOypr u HazHayeH B KoHie 1769 r.

PYKOBOAHUTCIIEM MCXAHNYCCKUX MACTCPCKUX AKa,Z[CMI/II/I HayK, I1€ OH JOJDKCH OBLI
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«PYKOBOJUTH MHCTPYMEHTAJBHOIO, CIECAPHOI0 W TOKApHOIO MajaTaMH, a TaKKe
TOM, TJIe AeNal0TCs ONTUYECKUE HHCTPYMEHTHI, TEPMOMETPHI U OapOMETPHI».

3HAUUTENHFHOE YKCIIO MPUOOPOB, HAXOAIIMXCsI BO BTopoi nonoBuHe XVII
B. B oOpamenun B Poccuu, 66110 BoITIoNIHEHO 10/ pykoBoacTBoM M.I1. Kynubuna.
Onwupasice Ha npeasiaymue u3zodperenus, W.II. Kynubun ckoHcTpyHnpoBan ac-
TPOHOMUYECKHUE Yachl, TJ€ MPUMEHUI U300PETEHHOE UM KOMIIEHCAIIMOHHOE YCT-
poricTBo. Yackl MOKa3bIBaIU BpeMs Tofa, MECALbl, JHH, Yachl, MUHYTBI, CEKYH/IbI.
Taxxe npegycmarpuBaiics mokas a3 Jlynsl, Bocxon u 3axoq Connua B IletepOyp-
re 1 Mockse. Kpome pabot B o6actu yacoBoro uckyccrsa, Kynubun caenan uzo-
OpeTeHus B CTPOUTEIHLHON TEXHUKE, TPAHCIIOPTE, CBSI3U U JIP.

WM Ob11 pazpaboTaH MPOEKT OJAHO3HAYHOTO JEPEBSIHHOIO MocTa yepe3 Hesy,
MOJieJIb KOTOPOTO BBIFepasia MCIBITAHHUS U MONyYriia OJ00OpEeHHe CrenHnaaIbHON
KOMHUCCHUS aKaJIeMUU HaYK.

B 1794 r. KynuOun Hayan pa3paboTKy MpPOEKTa ONTHYECKOTO Tenerpada,
co3gaJl KOJI.

[To3:xe oH n300pes «BOCXOA», CHOCOOHBIN JBUTAThCs BBEPX MO TEUEHUIO pe-
KU, IPOKEKTOP, «CAMOKATKY», CESITKY, IIAaBY4yIO0 MEIBHHILY M MHOTOE APYTOE.

3AXABO IlaBen Imutpueud (1779-1839). Pycckuit nzobperarens u KOH-
crpyktop. Co3znarenb pa3iMuHBIX CTaHKOB I NMPOU3BOACTBAa. B yacTHOCTH, UM
CKOHCTPYHPOBAHBI OPUTUHAIBHBIC CTAHKH TSI BHYTPEHHEH PacTOYKH, TTOCTYKHB-
1€ OCHOBOM ISl CO3/IaHUs CTBOJIOHAPE3HBIX MOJyaBTOMAaTHYECKUX CTaHKOB. MM
CIeTIaHbl CTAaHKH JJI1 OKOHYATEIHHOTO CBEPJICHUS CTBOJIOB, /ISl HApe3aHUs pe3bObl
B OTBEPCTUH Ka3eHHOW YacTH, AJIs CBEPJICHUS OTBEPCTHS B 3aMOYHOM JTOCKE ( C aB-
TOMaTHUYECKOM Mojayueii CTOJIMKA), J0KETOKAPHBIM CTAHOK U JIp.

J7is co3aHust pa3InyHbIX CIEIUANTBHBIX CTAHKOB 3aXaBO IMUPOKO MUCTIOIb-

30BaJl IPUHITUT arperaTupoBanus. M300peTennst 3axaBbl B 3HAUUTEIBHON CTETICHU
MEXaHU3UPOBAIM Omnepanun oOpabOTKK CTBOJIA W APYTUX JAETajeil, KOTOpble N0

9TOT'0 BBINIOJJHAJINCH BPYUYHYIO.
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B pesynbrate pestenpHOCTH 3axaBbl ObUTM YCTpPaHEHBI PYYHBIE ONEPALUU
IIPU U3rOTOBJICHUH CTBOJIOB M BBEAEHA 00padOTKa pe3liaMH, YTO 3HAYUTEIBHO MO-
BBICHJIO YPOBEHb MEXaHU3AIMU U aBTOMATU3AI[MU 00PaOOTKH METAIIJIOB pE3aHUEM.
OCHOBOMNOJIO)KHUKOM TE€OPHUH AaBTOMATUYECKOI'O PETyJIMPOBAHUS  SBIIAETCA
U3BECTHBIM TeTepOyprckuil mpodeccop u uHxkeHep MBan AnexceeBudu BelmiHe-
rpajackuii (I831-1895). [lo BbIX0O/1a B CBET MEPBOM €ro pabOThI B 3TOM 00J1acTH, T.€.
10 1876 r., Teopusi aBTOMaTHYECKOTO PETYJIMPOBaHUS (DAKTUUECKU HE CYIIECTBO-
Bajla, HECMOTPS Ha TO, YTO PETYIATOPOCTPOCHUE YK€ PA3BUBAIOCH B TCUCHHE Lie-
JIOro CcTOJeTus (CO BpEMEHU M300pETEeHUs MEPBOI0 B MUPE aBTOMATHYECKOTO pe-
ryasitopa .M. [lon3zynoBsiM B 1765.1.).
Oto cronerue (1m0 1876 r.) XxapakTepu3yeTcsi MHTYUTUBHON M300peTaTesb-
CKOM paboTOM U pa3pabOTKON OTNENbHBIX, IIAaBHBIM 00pa30M CTaTUYECKUX pacue-
ToB. K cepenune 111 Beka ¢ yBennueHrneM ObICTPOXOIHOCTH MMAPOBBIX MAILIMH U TO-
SBJICHUEM TapOBBIX TYpOMH BO3HMKJIA MpoOJieMa YIydlleHUs KayecTBa IIEHTPO-
OEXHBIX PETYJISTOPOB CKOPOCTH. 3/1€Chb TEXHHMKA IMPAKTHYECKH CTOJIKHYJACh C
IPOTUBOPEUHEM MEXKIY CTaTUYECKOW TOUHOCTHIO M JMHAMUYECKMMHU KayeCTBaMH
CUCTEMBbl aBTOMAaTUYECKOI'O PEryJIMPOBaHUS, a WMEHHO: TOMbBITKH YBEIHMYEHHUS
CTaTUYECKON TOYHOCTH NPUBOAMUIM K MEIJEHHO 3aTyXaloIlUM KoyeOaTelbHbIM
NEPEXOIHBIM IpolieccaM U Jlaxe K HeycroiunBocTd. Ho 3Ta mpobiema He morua
OBITh pellleHa CTATUYECKMMU METOJAMH pacyeTa U KOHCTPYKTOPCKOW MHTYHIUEH.
OTnenbHbIE TUHAMUYECKUE HCCIEIOBAaHUS, MPOBOIMBIIMECS DPA3NIUYHBIMU aBTO-
paMHu, HE PELINII ATON MPOOIEMBI.

Paborta U.A. Beinerpaackoro. IlepBas B mupe paborta, B KOTOpO# mpa-
BUJILHO ObLIa pellieHa MpoOsieMa TUHAMUKH MPOCTEUINNX PEryJsTOpOB, MPUHA-
nexut M.A. BeimmnerpagckoMy. MoMeHT BbIxozia B CBET ero pabotsl «O0 o01ein
TEOPUU PEryasaTopoB» B 1876 r. siBisieTCss JaTON POKACHUS TEOPUU aBTOMaTHYe-
CKOT'O PETYJIMPOBAHHS.

[IpaBunbHO pelIMB BaXkKHbIE JUIsl PETYJIMPOBAHUS TOTO BPEMEHHU 3ajayd,

BrimHerpaackuil SBUIICS OCHOBOIIOJIOKHUKOM CBOEH COBPEMEHHOM TEOPHUH aBTO-
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MaTHYECKOT'0 PEryJupOBaHusA, €ro paboTa cCoXpaHWa CBOE 3HAYEHHE W B HaIIH
nHU. OH ga)l MHKEHepaM NPAKTUYECKUE KOHKPETHBIE YKa3aHUS O TOM, KaK BIUSIOT
pa3InyHble KOHCTPYKTUBHBIE TAPAMETPhI CUCTEMBI HA KAYE€CTBO PETYIIMPOBAHHUS.
Nmenno M.A. BeliHerpajckuii CBOUM KOHKPETHBIM HCCJIEIOBAHUEM IO-

Ka3aJl, YTO KaUYeCTBEHHBIA PETYJIATOP MOXKET ObITh CO3/1aH TOJbKO HA OCHOBAaHUU
COBMECTHOT'O pacueTa 3TOr0 PEryyisaropa ¢ 00beKTOM perynupoBaHus. OH mokaszan
TaKXXe, 4TO HU B KOEM CIIy4ae HEJIb3s OIPAHUYMBATHCS CTATUYECKUM PACUETOM, a
HY’KHO OJTHOBPEMEHHO IPOU3BECTH U JMHAMHYECKUI pacyeT C y4eTOM CTaTh4e-
CKMX M JUHAMHYECKUX CBOMCTB 00BEeKTa U peryisaropa. M1 Hao0opoT, Heb3s orpa-
HAYMBATBCS PACUETOM IEPEXOJHBIX MPOLECCOB, HE ONPEAEISAs IPU 3TOM CTaTHYe-
CKOM OIIMOKH JaHHOW CUCTEMBI PETYJIUPOBAHUS.

B cBoeMm nccnenoBaHuy OH MPUMEHMII JTMHEAPU3ALUI0 YPABHEHUN JTUHAMU-
KM CUCTEMBI PETYJIMPOBAHMS, NIOJIOKEHHYIO CEYac B OCHOBY BCEW JIMHEMHOU TEO-
pHUU PETYJINPOBAHUS.

Beinerpaackuii M.A. BbIBEN yCIOBHE YCTOMYMBOCTH ITWHAMUYECKOW CHC-
TEMBbI, ONUCHIBAEMOM JTMHEWHBIM AU(PPEpeHnaIbHbIM YPaBHEHUEM TPETHETO MO-
psaka. OH BrepBble BBeN H300pakeHUE 00JacTeil YCTOMYMBOCTH Ha IUIOCKOCTH
OCHOBHBIX IAPaMETPOB CUCTEMBI.

Beimnerpanckuii LA, moctpoun auarpamMmy, B KOTOpPOW 00JacTh yc-
TOMYMBOCTH pa3OuBallach Ha TPU YAaCTH, OJIHA, UB KOTOPBIX COOTBETCTBOBAJIA KO-
nebaTenbHBIM MEPEXOAHBIM MpoIeccaM, a JBE JPYTHe - pa3Iu4HbIM THUIIAM arie-
PHUOAMYECKHUX MPOLECCOB. TemM caMblii OH IMOJIOKHWIJI HAYAJIO UCCIENOBAHUIO Kade-
CTBa IepexoAHOro npouecca. OH mokas3an, B YaCTHOCTH, YTO HaJW4YuEe KOMILIEKC-
HBIX KOPHEH B XapaKTEPUCTUYECKOM YpaBHEHUU CaMo 10 cebe OTHIOIb elle HE 03-
HayaeT KoJebaTelIbHOCTU MepexoHOro nponecca. Jluarpamma BeimHerpaackoro
Y CEHYac HEMOCPEACTBEHHO UCIIOJIb3YETCS B TEXHUUYECKUX pacyeTax.

A.M. JIanyHOB ¥ 3HaYeHHE er0 PaboT Mo YCTOWYMBOCTH. [I0CKOIBKY B T€O-

pUU aBTOMATUYECKOTO PEryJUpOBaHMs CYIIECTBEHHYIO POJb UI'PAaeT Teopusl yc-

TOWYMBOCTHU paBHOBECHUA W ABWIKCHUSA JUHAMHWYCCKUX CHUCTCM, TO HCO6XOI[I/IMO
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3/1€Ch NIOKA3aTh 3aCIyTrd OCHOBATENS CTPOTOM TEOPUU YCTOMYMBOCTH JIBUKEHUS -
BEJIMKOI'0 PYCCKOI0 MaTeMaTHKa, akajeMuka Anekcanapa Muxaitiouya JlsmyHo-
Ba (I857-1918).

TepMUH «yCTOMYMBOCTE» NPUMEHSIICS, KOHEYHO, U 10 HEro, HO JIAmyHoB
BIIEPBBIE J1aJl MATEMAaTHUYECKM TOYHOE OMNPEACIICHUE TMOHSITUS yCTOMYMBOCTH. B
cBOEHl JOoKTOpcKoM auccepranuu «OO0mas 3agadya 00 yCTOWYHMBOCTU JABUKCHUS
(1892r.) oH mokazal TEOpEMbl O 3aKOHHOCTH HCCJIEAOBaHUS YCTONYMBOCTU IO
NEPBOMY MPHUOIMKEHUIO, T.€. MO JIMHEAPU30BaHHBIM YPaBHEHUSIM. DTH TEOPEMbI
JIsamyHoBa ciy>)kaT MaTeMaTHYeCKUM OOOCHOBAHHMEM BCEW JIMHEMHOW Teopuu aB-
TOMAaTHYECKOTO PETYJIUPOBAHUS OT BBIIHETPAICKOrO U A0 HAIKX JHEU.

Kpome Toro, tam xe JISAmyHOB BecbMa TOHKMMHM MAaT€MaTHYECKHMMH METO-
JTaMU MCCIIEI0BAN LENbIA pAJl 0COOBIX CITy4aeB, NOJYYAOMIMXCA IPU HATUYUU HY-
JIEBBIX U YUCTO MHUMBIX KOpHeW. OH caenail Hesbli psj BBIIAIOIINXCSA MaTeMaTH-
YECKUX BBIBOJOB. BaxkHyI0 posib UIrparoT ceryac MeToAsl JIsmyHoBa It Uccieno-
BaHMsS YPABHEHHI C IEPUOJIUUYECKUMH KO3 (PHUIIIEHTaMH, B YACTHOCTH IIPH UCCIIe-
JIOBAaHUM YCTOMYMBOCTH HEJIMHEWHBIX EPUOAUYECKUX ITPOLIECCOB.

Hakonen, oco0oe 3HaueHue umeeT npsaMon Meron JIsmyHoBa (Ha3bIBaeMbli
TaK)Ke «BTOPOW METO.»), KOTOPBIM COACPKUT 3HAMEHUTBIE 00IIUE TEOPEMBbI 00 yc-
TOMYMBOCTH M HEYCTOMYMBOCTH JBH)KEHHUS U PABHOBECHS JIOOBIX JTUHAMUYECKUX
CUCTEM, YTO Yallle BCETO MCIOJIb3YETCS MPHU UCCIEA0OBAHNN HEJIMHENHBIX CUCTEM U
CUCTEM C IEPEMEHHBIMHU [TapaMeTpamu.

Teopus perynupoBadusg B Poccun 1o 1917 r. BaxxHoe 3HaueHne UMEET BbI-

Jarormecs: paboThl pyccKoro mareMaruka, akajgemuka [laguyTtus JIbBoBHua Ye-
obresa (1821-1894), B wactHocTu ero padora «O 1eHTPOOSIKHOM YpaBHUTEIIEY.
Cy1niecTBEHHBIM BKJIAJ0M B HaYaJbHOW CTaIUU Pa3BUTHUSL TEOPUU PETYIIHUPO-
BaHUs SIBUJIMCH pabOThI CIOBAIIKOTO yueHOro A. CTom0bI IO PEeryIupoBaHuIo Ma-
poBbIx TypOuH (1893), koTopsIii MpogoxmI U pa3sui uaeu M. A. Beimnerpaacko-

ro.
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Baxupimu siBnsitorcss pabotel A.B. I'peuanunoBa B 1896 u 1899 rr., S.U.
I'pauna B 1898, 1899 1 1900 r.r. u A.M. Cunoposa B 1900 .

Bbonbuioe 3nauenne umena pabora Hukonas Eroposuua XKykosckoro «Teo-
pHsl peryJIrpoBaHUs X0/Ja MalluH», onyonukoBanHas B 1909 r., npencrasisiBias
cO00M M3J0XKEHHUE JIEKIMI N0 TEOPUH PETYIUPOBAHUS, POUYUTAHHBIX B BBICILIEM
TEXHUYECKOM Y4eOHOM 3aBelieHMU. Tak, B HUX H3JIaraercs TEOpHUsl aBTOMaTH4e-
CKOT'O PETyJIMPOBAaHUS TOTO BPEMEHU U COJAEPHKATCSA COOCTBEHHBIE PE3YJIbTAThl aB-
TOpPA, B YaCTHOCTH I10 HEJIMHEWHOM 3a7ja4u€ O BIMSHHUM CyXOT'O TPEHHs Ha MPOLECC
IpsIMOrO PEryJupoOBaHMS U MO TEOPUU HMMIYJIBCHOTO pEryaupoBaHus (pery-
JMPOBAHMS HAa OTCEUKY Mapa) C MPUMEHEHUEM JIMJICHHBIX YPABHEHUI B KOHEUHBIX
pa3HocTAX. JKyKOBCKHI IMOKa3ajl, 4TO IPH M3BECTHBIX YCIOBUSAX MMITYJIBCHOE pe-
TyJINPOBAHUE MOXKET PACCMATPUBATBHCA KaK HEMPEPBIBHOE, & YPABHEHHS B KOHEY-
HBIX Pa3HOCTSAX MEPEXOAST B OOBIKHOBEHHbBIE (PP epeHIInaIbHbIE YPaBHEHUS.

IlepBoHa4YaIbHO TEOpUSl PETYIUPOBAHUS MPUMEHSIACH K PETYJINPOBAHUIO
napoBbIX MalvH U TypOuH. C Havana [X Beka oHa cTajla NPUMEHSATHCS K PEeryJiu-
pPOBaHUIO 0OOPOTOB FNEKTPOABUTATENCH, HANPSIKEHUS dJIEKTPUUECKUX T'e€HEepaTo-
pOB, TeMIIepaTyphl, NaBJICHUS U Tp., 3 B JAJIbHEWIIEM - U K TpruOOpaM aBTOMATH-
YECKOTO YIPABJIECHUS BOASHBIMHU TOPHENAMM, aAPTHIUIEPUUCKUMU OPYIUSMHU U K
aBTOMWJIOTAM, T.€. K aBTOMaTHYECKUM PETYJISITOpAaM Kypca, BBICOThI, KPEHa CaMO-
JeTa U T.II.

Teopus perymupoBanusi B Poccun mocie 1917 r. OcobeHHO HMHTEHCHUBHO
TEOpHUsI ABTOMATHYECKOTO PETYJIMPOBAHUS HAadajla Pa3BUBATHCS B TOJbI NPEIBOCH-
HBIX MSATWJIETOK B CBSI3M C aBTOMAaTHU3allMeil yNpaBlieHUs MNPOU3BOJICTBEHHBIMU
IIPOLIECCAMM, KPYITHBIMHU SHEPreTUYECKUMHU YCTAHOBKAMHU U T.J.

B pesynbrare npakTuueckod pabOoThl pa3jiM4HbIX OpraHU3aluid B OTIEIbHBIX
00J1aCTAX TEXHUKH BBISIBUIOCH, YTO MPUHIIMITBI TOCTPOCHUS U METOABI UCCIIEI0BA-
HUS Pa3IMYHBIX aBTOMATHUYECKUX CHUCTEM, MPEAHA3HAYEHHBIX I YIPaBICHUS
Pa3IMYHBIMU IO CBOEH (hU3MUECKON MPUPOE MPOLECCaMU, UMEET EIUHYIO Teope-

TUYECKYIO 0a3y.
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Pa3znen 8 Metoguueckne ykazaHusl K NPaKTH4YecKoii padore Ne §

«McTopuyeckasi cipaBKa 0 pa3BUTHH MHGPOPMAIMOHHBIX TEXHOJIOTHil»

8.1 Hcmopus pazeumus un@)opmayuoHHblX mexHoa02uil

CtpeMuTenbHO pacTylive B MOCJEIHUE To/ibl TpeOOBaHUS K MPoQeccuoHa-
JU3MY JIHI, paboTamux B 00JaCTH aBTOMATH3alUN PA3IUIHBIX cep ueroBede-
CKOM JIeITeNIbHOCTH, MMPUBEIU K YCUJICHUIO TTOJITOTOBKU 3THUX CIECIHAIUCTOB B 00-
JacTid WHOOPMALMOHHBIX TexHoJoruil. HactositensHO omlyiaercss HEOOXO0au-
MOCTb 00€CTIeUeHUsI YETKON pabOThl CrielMaIN3upOBaHHbIX NojapasaeneHuiit ACY.
O4eBUHO, YTO UHXKEHEP MO aBTOMATU3AIUU JOJIKEH OBbITh CIIEIUAIMCTOM COBpPE-
MEHHOTO YpPOBHS MOJATOTOBKH B 00JaCTH KOMIIBIOTEPHBIX TEXHOJOTHUN, UMEIOIIAM
MOJIHOE TIpeJICTaBlieHne o npobieMHoi cutyanuu. OgHaKo, HApALy CO 3HAHHEM
KOHKPETHOM MpeMETHON 00J1acTH, I OCBOCHMSI UM XOTSI Obl 03HAKOMJICHUS CO
MHOTHMH CMEKHBIMU TIPEIMETHBIMU O0JIACTSMHU, OH JOJIKEH OBITh BOOPYKEH Me-
TOJOM W METOJOJIOTHEN B cdepe COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTHUH.
[TosTOMy mipeacTaBisieTcs 11e71€CO00pa3HbIM 03HAKOMUTh OYIYIIUX CHEIUATUCTOB
M0 aBTOMATH3AIIMU C dTarlaMH pa3BUTHS HH(DOPMAITMOHHBIX TEXHOJIOTHH.

CymiecTByeT HECKOIBKO TOUYEK 3PEHHs Ha pa3BUTHE MHPOPMAITMOHHBIX TEX-
HOJIOTMM C HWCIOJIb30BAaHUEM KOMITBIOTEPOB, KOTOPBIC OTJIMYAIOTCS IMPU3HAKaAMHU
nenenusi. OOmMUM JIJIsT BCEX HUX SBISIETCS TO, YTO C TOSIBJICHHUEM TMEPCOHAILHOTO
KOMITBIOTEpA Ha4yajICsl HOBBIM 3Tal pa3BUTHS WH(GOPMAIIMOHHBIX TexXHOJOTHA. Oc-
HOBHOM IIEJIbI0 CTAHOBUTCS YJIOBJIETBOPCHHE IMEPCOHANTBHBIX HH(POPMAIIMOHHBIX
NOTpeOHOCTEH UeIoBeKa Kak B MpoecCHOHAIbHOM cdepe, TaK U B OBITOBOM.

[Io Buay pemaemMpIX 32/1a4 M MPOLECcCOB 00padoTku HHGOPMALMHU BbIJIEC-
JISTIOT CJIEAYIOIINE JTAIBI.

e 60 — 70e roapt XX Beka. OOpaboTKa TaHHBIX B BBIYUCIUTEIBHBIX ICH-
Tpax B PeXHUME KOJUIEKTUBHOTO MOiIb30BaHUs. OCHOBHOE HANpPABJICHUE PA3BUTHUSA

UH(GOPMAIIMOHHON TEXHOJOTUU — aBTOMATHU3allsl PyTUHHBIX OMEPAllMOHHBIX Aeii-
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CTBHM YEJIOBEKA.

e C nauana 80-x rogoB XX Beka. Co3ganue HHPOPMAIIMOHHBIX TEXHOJIO-
I'Mil, HAIIPABJICHHBIX HA PEIICHUE CTPATErMYECKUX 3a4ad.

ITo Buay mpodJeM, CTOALIMX Ha MyTH MHPOpMaTU3aluu OOLIECTBa, BbIC-
JSIOT CIEAYIOIINE TAIbI.

e Jlo konuma 60-x rogoB XX Beka. [Ipo6iema — 06paboTka OONBIIMX 00h-
€MOB JIAHHBIX [IPU OTPAHUYEHHBIX BO3MOYKHOCTEN almapaTHbIX CPEICTB.

e Jlo xonua 70-x rogoB XX Beka. Pacnpoctpanenue Oombiinx DBM.
[TpoGiiema — oTcTaBaHuE MPOrpaMMHOIO OOECIIEUYEHUsI OT YPOBHS pa3BUTHUS amra-
pPaTHBIX CPEJCTB.

e C Hayana 80-x roxos XX Beka. KoMIbroTep CTaHOBUTCS HHCTPYMEHTOM
HEMpO(ECCUOHATIBHOTO MOJIb30BaTENS, @ UHYOPMALIMOHHBIE CUCTEMBI — CPEJICTBOM
HOJIEPKKU NMPUHATHS ero pemeHuil. [Ipodiembl — HE0OOX0MMOCTh MaKCUMAaJIbHO-
ro yJIOBJIETBOPEHHUS MOTPEOHOCTEN MOIB30BATENS U CO3/IaHUE COOTBETCTBYIOILIETO
IpOrpaMMHOTr0 UHTepdeiica 1yst pabOThI YeIOBEKa Ha KOMIIBIOTEPE.

e C nayana 90-x rogoB XX Beka. Co3naHue COBPEMEHHOW TEXHOJOTUH
MEXOpPTraHU3ALMOHHBIX CBsI3eld W MHPOPMAIMOHHBIX cucTeM. Hamboinee cymiect-
BEHHBIE IIPOOJIEMBI 3TOTO ATana — BbIpabOTKa COTJIAIIEHUH U YCTAaHOBJICHHUE CTaH-
JApTOB, NMPOTOKOJIOB JJII KOMIIBIOTEPHOU CBSI3M, OPraHU3alus JOCTyIa K CTpare-
ru4eckoil MHpopMalry, OpraHu3alys 3aIUThl 1 0€30MaCHOCTH UH(POPMALIUH.

[To Buay mpeMmMyliecTB, KOTOpPbIE HUMEET KOMIBIOTEPHAS TEXHOJOTHUS, BbI-
NS0T CIEeAYIOIIUE ITAllbI.

e C navana 60-x romoB XX Beka. J[oBoinpHO > dexTuBHas oOpaboTka
uHGOpPMaIlMU TIPU BHINIOJHEHUH PYTHHHBIX ONEpaldii ¢ OpUEHTAlMeld Ha LEHTpa-
JIM30BaHHOE MCIIOJIb30BAHUE PECYPCOB KOJUIEKTUBHBIX BBIYMCIUTEIBHBIX LIECHTPOB.
OCHOBHOHM KpUTEpHUIl OLEHKH 3(PPEKTUBHOCTH CO3/1aBAEMBIX HMH(OPMALMOHHBIX
CUCTEM — pa3HULA MEX]Y 3aTPAUYE€HHBIMU Ha Pa3padOTKy M C3KOHOMJIEHHBIMH B
pe3ysbraTe BHEApeHus cpeacrBamMu. OcHOBHas mpobsieMa (TICMXOJIOTHYECKas) —

IUIOX0€ B3aUMOJICHCTBHUE MOJIB30BATENEH, A1 KOTOPBIX CO3/AaBaIMCh UH(POpMAIH-
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OHHBIE CHUCTEMBI, U Pa3padOTUYMKOB HM3-3a PA3NMUUS WX B3[JISIIOB W TIOHMMAHUS
pemaemsbIx npodsieM. Kak cineacTBue, co3laHue CUCTEM, KOTOPBIE MOJIb30BaTENN
IJI0XO0 BOCIPUHUMAIOT M, HECMOTPSI Ha UX JOCTAaTOYHO OOJIBIIIME BO3MOXKHOCTH, HE
WCIIOJIB3YIOT B TIOJIHOW MEDE.

e C cepeaunbl /0-x ronoB XX Beka. [losiBieHre nepcoHaIbHBIX KOMIThIO-
TepoB. VI3MeHeHue nmoaxoAa K co3AaHui0 HH(OOPMAIMOHHBIX CHCTEM — CMEILICHUE
OpUEHTAIIMU B CTOPOHY MHIMBHIYaJIbHOIO MOJIL30BATENS IJI MOAACPKKU TPUHU-
MaeMbIX UM pPEIICHUN. 3aMHTEPECOBAHHOCTh MOJIb30BATENS B MPOBOAUMBIX pa3pa-
00TKax, HaJaXKMBAaHUE KOHTAKTa C pa3padOTUYMKamMH, BO3ZHUKHOBEHHE B3aMMOIIO-
HUMaHusg 00eux rpynn cnequanucToB. Mcrmoiap30BaHHE Kak LEHTPaJIU30BAHHOM,
TaK U JICIIEHTPAIN30BaHHON 00pa0OTKM JTaHHBIX, OA3UPYIONICICS HA PEIICHUH JIO0-
KAJIbHBIX 33Ja4 ¥ padoTe ¢ JOKalIbHBIMU 0a3aMu JaHHBIX Ha pab04eM MECTE MOJIb-
30BaTelIs.

e C nauvana 90-x rogoB XX Beka. AHaJIU3 CTPATETHUECKUX MTPEUMYILECTB
B OM3HECe, OCHOBAHHBIA Ha JIOCTHKCHHSIX TEJICKOMMYHUKAIIMOHHON TEXHOJIOTHH
pacnipenenénnoit oopadotku undopmanuu. [lenbs nHPOPMAITMOHHBIX CUCTEM — HE
npocroe yBennueHue 3 PeKTUBHOCTA 00paOOTKH JaHHBIX U TTOMOIIb YIIPABJICHILY,
HO ¥ TTOMOII[b COOTBETCTBYIOIMMNX UH(GOPMAIIMOHHBIX TEXHOJIOTUH MPU BHDKUBAHUU
Y TIOJTYY€HHUH MPEUMYIIIECTB B KOHKYPEHTHOM Oopb0e.

[To ucmoJib3yeMoOMy HHCTPYMEHTAPHIO BBIICIIAIOT CIEAYIONIUE TAIbI.

e Jlo BTOpOil mosnoBuHbl XIX Beka. «Pyuynas» texnomorus. MHCTpyMEeH-
Tapuil — Mepo, YepHUIbHUIIA, KHUTA. OCYIIECTBICHUE KOMMYHUKAIIUA BPYUYHYIO
MyTEM OTIPABKHU IO MOYTE MUCEM, MaKeTOB, Aenenl. OCHOBHAs LEIb — MPEIACTaB-
aeHue nHGopMaIKi B HY)KHOU dopme.

e C xonua XIX Beka. «Mexannueckas» TexHosnorusa. UHCTpyMeHTapuil —
MUITyIas Maruaka, tenedoH, nukrodoH. boree coBepiiieHHbIE CpeaCcTBA KOMMY-
HUKAIMKU (B OCHOBHOM, mouta). OCHOBHAs 11eJib — IIPEICTaBIeHne nHpopMauu B
HYKHOU popme Oosiee yT10OHBIMH CPEACTBAMH.

e 40 — 60-e roast XX Beka. «JnekTpuyeckas» TexHonorus. Uucrtpymenra-
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puit — 6onpiie 9BM u cooTBeTCTBYIOIIEE TPOrpaMMHOE 00ecredeHne, dIEKTPH-
YeCcKue MUIMYIUE MAITUHKU, KCEPOKChI, opTaTUBHBIE AUKTO(OHBI. Llens — mepe-
MEIIEeHUE akKIeHTa ¢ GopMbl MpeAcTaBieHus UHGopMmanuu Ha GOpPMUPOBAHUE €€
COJIEpKaHMS.

e C navana 70-x romoB XX Beka. «DNEKTpOHHas» TexHojorus. MHcTpy-
MeHTapuil — Oonbiue 9BM u co3gaBaeMble Ha MX 0a3e aBTOMATU3MPOBAHHBIC
cucrembl ympasinenus (ACY) u undpopmanmonno-nouckossie cuctemsr (UIIC),
OCHAILIEHHBIE IIHPOKUM CIEKTPOM 0a30BbIX M CHELUMAIU3UPOBAHHBIX MPOTrpamMM-
HBIX KOMIUIEKCOB. Llenp — emé Oombliee cMmelleHue akieHTa Ha (OpMUPOBAHUE
coJiep>KaTeIbHOM CTOPOHBI MH(pOpMaLUMU I YIPaBICHUYECKOW Cpebl pa3IuyHbIX
cdep oOIIeCTBEHHOHN KU3HU, OCOOEHHO Ha OPraHU3alMI0 aHATUTUYECKON padoThI.
MHO0X€ECTBO OOBEKTUBHBIX M CYOBEKTHBHBIX (DAaKTOPOB HE MO3BOJMIA PEUIUThH
CTOSIIIUE Tepe]l HOBOM KOHIeNued nHGOPMAIMOHHON TeXHOJoruu 3agauu. Oj-
HaKO ObUT MPUOOPETEH OMBIT (DOPMUPOBAHMS COJIEPKATEILHON CTOPOHBI YIIpaB-
JIEHYEeCKO MH(}OpMaIMU U MOArOTOBJIEHA MPOo(ecCuOHaNbHasA, MICUXOJIOTHYecKas
U coluanbHast 6aza JJis mepexo/ia Ha HOBBIM 3Tan pa3BUTHS TEXHOJIOTUH.

o C cepenunnl 80-x ronoB XX Beka. «HoBas (koMmblOTepHas )» TEXHOJIO-
rusi. MIHCTpyMeHTapuil — MepcOHAIbHBIE KOMIIBIOTEPHI C MIMPOKUM CIEKTPOM
CTaHJAPTHBIX IPOrpaMMHBIX NpoAyKTOB. [lepconammsanus ACY, peann3oBaHHBIX
Ha [EPCOHAJIBHBIX KOMITBIOTEPAX U MCIOJB3YIOIIUX TEIEKOMMYHHUKALIUH, YTO TIPO-
SBJIIETCSI B CO3/IaHUU CHUCTEM MOJJIEPKKU TMPUHATUSA PELICHUN CHEeLHAIUCTAMU.
Hanuuue y moJoOHBIX CUCTEM BCTPOSHHBIX 3JIEMEHTOB aHAJIM3a U UHTEJUIEKTA JUJIs
pa3HbIX ypoBHeW ymnpaBieHUsl. CylIeCTBEHHbIE U3BMEHEHHUS! TEXHUYECKUX CPEJICTB
OBITOBOT'0, KYJBTYPHOT'O Y MPOYETr0 Ha3HAYEHUH B CBS3M C MEPEXO0JIOM Ha MUKPO-
npoueccopHyto 6a3y. Hayano mmpokoro ucnosb30BaHusl B Pa3iInYHBIX 00JaCTAX
IJI00QJIBHBIX U JIOKAJIBHBIX BEIYMCIUTEIBHBIX CETEH.

[To crenenn BAMAHHA MHPOPMAIMOHHBIX TEXHOJOTHI HA MpoLecc MaTte-
PHAJIBHOI0 MPOU3BOACTBA BBIIEISAIOT CAEAYIOIINAE 3TaIlbI.

o Jlo 1445 ronpa. Ilepuon nepBoHaYaIbLHOTO HAKOIUJIEHUS WH(POPMALMOH-
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HBIX 00pa30B. VMctoku nHpopmalmu — nemepHas 1 HaCKaJIbHas )KUBOMUCH. Mare-
puanbHble HOCUTeNnu uHpopManuu — Oymara, ménk (apeBHuit Kuraii), manupyc
(npenuit Eruner), nepeBo (HoBropojckue GepectsHble rpaMoThl), riuHa (BaBu-
70H). OCHOBHBIE XPAHUTEIHN 3HAHUI — Kpelbl, JyYXOBEHCTBO. MUHUMAJIBHOE pa3-
BUTHE KOMMYyHUKanuii. [lepenaya 3HaHUI yCTHO, 1O HACIEACTBY, JIMUYHBIM MPUMeE-
pom. TexHonorusi 00pabOTKM JaHHBIX pydHas. BiausiHue 3HaHUI HA MaTepuaibHOE
MPOU3BOJICTBO MUHUMaJbHOE. CaMO MaTtepualibHOE€ MPOU3BOJICTBO PEMECICHHOE,
MeJIKocepuitHoe. TeMIbl ero pocta i HOMEHKJIATypa U3EIUN HEBEIIHKHU.

e 1445 roa — cepenquna XX Beka. M300peTeHre KHUTONEUATaHUSI — MeEP-
Bast MHpopMaLMOHHAaA peBoONUA. Hadano TupaxupoBaHusi 3HAHUN U BIUSHUS
UX HAa MaTepUaIbHOE MPOM3BOJICTBO, YTO BBI3BIBAET COOTBETCTBYIOLIUNA POCT €ro
TEMIIOB M1 HOMEHKJIATYPhl U3ICTUH.

e Cepennna XX Beka — Hacrosimee Bpems. lllnmpokoe wmcnonp3oBaHue
BBIYHCIIUTENHHBIX MAIIUH KaK CPEJCTB JOJTOBPEMEHHOTO XpaHEHUsT UHPOPMAIIUH.
[Tpodeccrnonanbupie 3HaHUS (HOPMATHIYIOTCS, 3aNUCHIBAIOTCS HA MAlIMHHBIE HO-
cuTenu MH(pOpMaIMU U HAYMHAIOT HEMOCPEACTBEHHO BIIUATH Ha PEXXUMBI paOOTHI
MPOM3BOJICTBEHHOTO 00opynoBaHus. Jlo konma XIX Beka B chepe MaTepruaabHOTO
Mpou3BOJICTBa padoTano 95% TpymoBoro HaceneHus, B chepe oOpaboTku uHPOP-
Mmanuu - 5%. K cepequne XX Beka 3tu 1udpbl COCTaBMIM COOTBETCTBEHHO 70% 1
30%. K 90-m r. r. XX Beka B pa3BUTHIX CTpaHax B cepe o0paboTku uHPOpMAITHH
3anaTO 60-80% TpynoBOro HaceneHus, a 10Jisd NpodecCuOHANbHBIX 3HAHUI B ce-
0ECTOMMOCTH HAayKOEMKHUX W3JIEINi cocTaBisieT npuommsutenbHo 70%.. 3a 91o
BpeMs B pa3BUTHH MUHGOPMAIMOHHBIX TEXHOJIOTUNA MOXHO BBIICIUTh HECKOJIBKO
NEPUOJIOB.

= o nauana 60-x 20006 XX gexa. Inoxa 6onpimmx IBM, paboraromimx
B [TAKETHOM PEXHUME U PEKUME pPeabHOr0 BpeMeHH. OCHOBHOM KPUTEPUI CO311a-
HUS WHGOPMAIMOHHBIX TEXHOJOTHUH - IKOHOMHS MAIMHHBIX pecypcoB. Llens -
MaKcUMasbHas 3arpy3ka oOopynoBanus. llosiBaenue tepmmua «ubopmaTikay

nyTéM o0benuHenus cioB «MHdbopmatuzanus» u «Apromatukay (Opanius, 1960
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r.).

. o nauana 80-x 20006 XX eexa. Inoxa MUHH — U MUKpO-DBM, pabo-
TaIIMX B TAKETHOM PEXKUME, PEKUME PEATLHOTO BPEMEHH U PEKUME Pa3ICICHUS
BpeMeHru. OCHOBHOM KpUTEPHUI CO3MaHusS WHOOPMAIMOHHBIX TEXHOJIOTHH — KO-
HOMUS Tpyaa nporpammucta. Llenb — paspaboTka mNporpaMMHBIX HHCTPYMEHTAIb-
HBIX cpencTB. 3akpemieHue TepmuHa «MHopmaTuka» 3a HayKoW, M3ydaromie
oO1iue cBOMCTBa MH(POPMAIUH, CPEJICTBA, METO/IbI U MPOIIECCHl €€ aBTOMATHU3UPO-
BaHHOU 00paboTku. B MarepuanbHoil chepe — nepexo K KpyInHOCEpUHHOMY IMpo-
U3BOJICTBY, POCT €ro TeMNOB. MeUIeHHbI pOCT HOMEHKJIaTypbl u3aenuid. Hauano
BHEJIPEHUSI aBTOMATU3UPOBAHHBIX CHUCTEM YHPABICHHUS 3KOHOMHUYECKHUMH MPOU3-
BoAicTBOM (ACY), texnonornueckumu mnpoueccamu (ACY TII), o6paboTkoii nan-
HbIX (ACO/l) 1 Ipyrux aBTOMaTU3UPOBAHHBIX CUCTEM 00pabOTKH S3KOHOMHYECKOU
unpopmaruu (COON).

= o nauana 90-x 20006 XX gexa. Jnoxa nepcOHAIBHBIX KOMITBIOTEPOB
— BTOpast MHPOPMALMOHHAsA peBoaOUMA. OCHOBHOM KPUTEpHUI CO3JaHUSA WH-
(bOpMaIMOHHBIX TEXHOJIOTHI — CO3/IaHME TEXHOJIOTHH i (popManu3anuu 3HaHUH.
[{eab — NpOHUKHOBEHHE MH(POPMALIMOHHBIX TEXHOJIOTUH BO Bce c(ephl yenoBeue-
cKoil mesrenbHOCTU. MH(pOpMaLns CTaHOBUTCS pecypcoM HapaBHE C MaTepuaa-
MH, dHEpPTrHeH, KanutajioM. [losBiieHnEe HOBOM KOHOMHYECKOW KAaTErOpUuM — Ha-
MOHAJIBHBIX MH(POPMALMOHHBIX pecypcoB. B cdepe mpousBoacTBa HCTOUIECHUE
IPUPOAHBIX PECYPCOB BBI3BIBAET NEPEXOJ] K MCIOJB30BAaHUIO BOCIPOU3BOANMBIX
pecypcoB, OCHOBaHHBIX Ha MPUMEHEHUU HAYYHOIO 3HAHUS. DKCHOPT Mpodeccuo-
HaJbHBIX 3HAHUN MyTEM MNpPOAaXKH HAYKOEMKOW mpoaykiuu. PazpaboTka u BHe-
JPEHHE TEXHOJIOTHMH aBTOMATHU3UPOBAHHON 00pabOTKH SKOHOMUYECKON MH(pOpMa-
uuu (TAODN).

= 90-e 20061 XX gexa — nacmosiuee gpemsi. OCHOBHOUM KpUTEPHl cO3/a-
HUS UH()OPMALMOHHBIX TEXHOJOTMA — aBTOo(opManu3anus 3HAHUM, LENb — HH-
dbopmaruzanus obmectsa. Havano nagpopmaruzanuu odmecrsa. COBOKYITHOCTh

B3aMMOCBA3aHHBIX ITOJIMTHYCCKNX, COLUAIIbHO-9KOHOMHWYCCKHNX, HAYYHBIX (baKTO-
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pPOB 00ECEeUnBaIOT JOCTYI K JIFOOBIM UCTOYHHKAM WH(GOpPMaLUU, KPOME 3aKOHO-
naTenbHO ceKpeTHbIX. DopMupoBanue 0a3 3HAHUHN MO BCEM OTPACTSM YelloBede-
CKOH NIEeATENHHOCTH U 0a3 JaHHBIX MO0 BCEM WHTEPECYIOIINM YeIOBEeKa BOIPOCAM.
[TosiBneHne MHAYCTPUM HHPOPMAIMOHHBIX YyCayr. CTpaHbl CTaHOBATCS 3aBHCH-
MBIMH OT UCTOYHUKOB MH(OpMAIHH, YPOBHS Pa3BUTUSI U dPPEKTUBHOCTH CPEICTB
TeleKoMMyHUKanuu. MHbopManus 1 TBOPUECKUH MOTEHITHAN JIIOJEH CTaHOBSITCA
cTpaTermyeckumMu pecypcamu. (B unayctpuanbHOM 00II€CTBE CTpaTerHYECKUI
pecypc — Kamurail.).

OCHOBHBIE UYepTHI EPEXOHOI0 Mepuoaa K "HHOPMAITMOHHOMY OOIIECTBY:

® TEepEOpPUCHTAIMS HPKOHOMUKH Ha SKCIUTyaTalnio WHGOPMAIMOHHBIX pe-
CYPCOB;

e BOBJICUEHUE NMPO(HECCUOHAIOB B IIPOliecC aBTO(OpMaIu3aluy 3HaHUK;

® YCKOPEHHE TEXHOJOTHYECKOTO ITUKJIa Pa3BUTHUS «3HAHUE — MPOU3BOACTBO
— 3HAHUEY;

® MacCOBOE€ THPAXKUPOBaHHE NMPOPECCUOHATBHBIX 3HAHUU.

9 3akioueHue

3akJ/r04eHue J0JDKHO COAEPKAaTh MEPEUUCIIEHUE OCHOBHBIX BBITIOJHEHHBIX
B KOHTPOJIbHOW paboTe ATanoB U MOJYYCHHBIX PE3yJbTATOB, a Takxke chopmynu-
poBaHHbIE BbIBOJBI. Hampumep, B TaKOM BHJE.

Pa3Butne cucTEMBI «4EIOBEK — aBTOMAT» CTaJ0 YCIOBUEM KOPEHHBIX Ipe-
oOpa3oBaHuii B coJiep)kaHnM U xapakrepe Tpyaa. lllupokoe BHeApEeHNE aBTOMATH-
3alMM MOPOKIAET MPOOIEMy «UeJIOBEK — TEXHUYEcKasi cucteMay. Polb yenoBeka B
MPOM3BOJCTBEHHOM IIPOLIECCE OLICHUBAETCA MO TOMY, B KaKOW CTENEHU OH OCBO-
00XIaeTcsi OT PYTUHHBIX OJHOOOPA3HBIX OIEpaluii, a ero TPya HaCBIIAETCS B
LHIMPOKOM CMBICIIE TBOPUECKUM cojepkaHneM. Ha MexaHnueckom srare aBToMa-
TU3alUU TMPOUCXOJUT TEXHOJIOTMYECKOE ITOJYMHEHUE YEIIOBEKA TEXHUYECKUM

cpeacTBaM Tpyaa. UenoBek 3/1eCh SBISAETCS MPUIATKOM aBTOMATUYECKONW CUCTEMBI
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MamH. TeXHOJOTHYEeCKOe MOAYMHEHUE OO0 3aKpeIvisieT COIHMATbHOE MOTYHHE-
HUE YeJIOBEKa TEXHMKE, TMOO BBICTYMAET CACP>KUBAIOIIUM (DAKTOPOM B TOM CITY-
yae, KOrJja TEXHUKa COLUANIbHO TIOTYMHEHA YETIOBEKY.

ABTOMaTHUYECKasi TEXHUKA CTaja CIy>KUTh 0a30il A TyMaHU3alUU MPOU3-
BOJICTBEHHOU JEATEIbHOCTH, AJI UCIOJIb30BAHUSI COBPEMEHHBIX HAYKOEMKHUX TeX-
HOJIOTHM B KaueCTBE CPEJICTBA peaOUIMTAIIMU U COXPAHEHUSI €CTECTBEHHOU Cpeibl
U OCBOOOXICHHS YEJIOBEKa OT TSKEJIOro, pyTHHHOTO, HETBOPYECKOTO Tpyaa. bei-
CTpO€ pa3BUTHE MH(POPMAIIMOHHBIX TEXHOJOTUHN J1aeT OOJIbLINE BO3MOXKHOCTH I10-
BBIIICHUS] MHTEJUIEKTYaJIbHOIO MOTEHIMAIa I KaKI0ro yenoseka. B atom kope-
HUTCSI BOBMO>KHOCTh COBCEM MHAu€ BIHCATh ABTOMATUKY M TEXHHUKY BOOOIIE B CO-
[IUAJbHO-KYJIBTYPHBIH KOHTEKCT, BUJAOU3ZMEHUTh CaMO COJIepKaHUE TEXHOJIOTHUH,
COEJIMHUTH MPO(ECCUOHATBHOE, TEXHOJIOTM3UPOBAHHOE MAaCTEPCTBO C MHIUBHIY-
QIbHBIM  TBOPYECTBOM, TapMOHHU3UPOBATh M TyMaHU3UPOBATH  HAYYHO-
TEXHUYECKUH MPOrpecc.

[IIupokoe BHEIpEHHE AaBTOMATHYECKHUX CHCTEM HAXOJUT CBOE OTpPaKECHHE
KaK B UCKYCCTBE, TaK U B OCMBICJIICHUN OYAYIIEro yeloBeKa Kak OMOJIOTHYECKOTo
BUJIA.

B nutepatype OCHOBHBIM >KaHPOM HAay4YHOU (DAaHTACTUKH SIBISETCS KuOep-
naHk (aHri. cyberpunk, ot anrm. cybernetics — kubepHetnka u punk — orpeodbe,
MaHK) — MO/PKaHp Hay4yHOU (haHTACTHKHU, ONMMUCHIBAIOIINNA HEJANEKOro Oy ayIiero, B
KOTOPOM BBICOKOE TE€XHOJIOTHUECKOE Pa3BUTUE COCENICTBYET C TNTyOOKHUM COILUANIb-
HBIM PACCIIOEHUEM, HUIIETON, OECIipaBUEM, YIUYHBIM OECIpPEAeioM B TOPOIACKUX
Tpyo6ax. DTOT XKaHP OTpakaeT 00ECIMOKOEHHOCTh TEM, YTO HOBbIE TEXHOJIOTUHU
HE YJy4IlIaT COIMAIbHO-3KOHOMHUYECKYI0 0OCTaHOBKY, @ HA000pOT yCyTryosT ee 110
npenena. Ctpax mepen HOBBIMU TEXHOJIOTHSIMHE MOSIBIISIETCS yKE Ha paHHUX dTarnax
pa3BUTHS TEXHUKHU. Tak W3BECTHO, YTO KUTAHCKHE CTAPUKH OTKA3bIBAINCH UCTIOJb-
30BaTh BOJSHOE KOJIECO, a MPOAOJLKAINA TaCKaTh BOAY MPHU NOMOIIN KOPOMBICTA U

BCACP, MOTHUBUPYA TCM, UYTO TCXHHKa IMOAYHHACT 0666, HE OCTaBJIACT CBO60,Z[I>I

69


http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

neiictBusi. C 3TUM TPYJHO MOCMOPUTH, TaK KaK MOBCEMECTHOE BHEIPEHHE aBTOMa-
TUKU (M TEXHUKH BOOOIIE) JAEIAaeT YeJIOBEKA 3aBUCUMBIM OT HEE.

C napyroit cTOpoHBI cefidac B Pa3BUTHIX CTpaHAX CPETHECTATUCTUYCCKHUH
OOBIBaTENb YK€ HE MBICTUT ceOsi 0e3 OmpeeeHHOTO Habopa TEXHUYECKUX
CpPEICTB, 00JIETYAIOIINX BEICHUE JOMAITHETO X03sHCTBa, OM3HECa, )KIH3HU BOOOIIIE.
TakuMm 00Opa3oM, TEXHHUKA JAaeT BO3MOKHOCTh YEJIOBEKY OTPEIIUTHCS OT OBITOBBIX
npo0JieM W TOCBSTUTH OOJbIlIE BPEMEHHU Il TBOPUECTBA U CaMO00pa3oBaHUs, a
MH(GOPMALMOHHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTMH MO3BOJISIOT OOIIAThCS JIIO-
JIsiM, HECMOTpSI Ha PacCTOSIHUE U SI3BIKOBBIE Oapbephl, OBICTPO MONTydaTh HE0OXO-
TUMYI0 HH(OPMAIIHIO U3 BCEX YTOJIKOB IJIAHETHI.

JloCTHKEHUsI TEXHUKU ¥ T€HHOW MHKEHEPUU HaBOIUT PHiIocO(OB HA MBICIH
0 TpaHcryMaHu3Me — (uIocockoMy IBIKEHUIO, B OCHOBE KOTOPOTO JIEKHUT
IPEIOJIOKEHNE, YTO YEJIOBEK HE SIBJISIETCS MOCIEAHUM 3BEHOM 3BOJIIOIMHM, a 3Ha-
YUT, MOXKET NMPEOJI0JIeTh (PyHIaMEHTANIbHbIE Mpeebl YeTOBEUECKUX BO3MOMXKHO-
CTEH IMOCPEACTBOM JOCTHKEHUMM HAyKHM M TEXHHKU. B paMkax TpaHCrymaHu3Ma
BBOJMTCS TMOHSATUE MOCTYEIOBEK — TMIOTETHYECKHM 00pa3 Oyayllero 4enoBeka,
MOTEPSBIIETO MPUBBIYHBIN YETOBEYECKUN OOJHMK B pe3yjIbTaTe BHEIPEHHS TOCTH-
KEHUW B 00J1aCTH TeXHUKU U OnotexHosoruu [19]. Takum oOpa3zom, mpociiekuBa-
eTcs TCHICHIMUS TIOSBJICHUS OuoMexaHouzoB (oT jp.-rped. biOS— ku3HB,
rped. mechanos — mexanndeckuii u €idos — mogo0HbBIN) — OMOMeXaHU4YeCKO# (op-
MBI JKU3HH; KHOOPTOB, B KOTOPHIX MEXaHMYECKHE YaCTH SIBJISIOTCS €CTECTBEHHOU
4acThIO OpraHU3Ma, CO3JaHHOTO MyTeM KOMOWHAIIMK TeHHOW WH)XCHEPUU M HaHO-
TEXHOJIOTHH.

B 3akmioyeHMH MOXHO CKa3aTh, YTO aBTOMAaTHKa MPOLUIA JUIMHHBIN MyTh
Pa3BUTHUA: OT MPUMHUTUBHBIX OPYIUNA OXOTHI MEPBOOBITHOTO YEJIOBEKAa JO CIIOXK-
HEHIINX aHAPOUJIOB COBPEMEHHOCTH. B cBOEM HCTOpHUYECKOM PAa3BUTHH YETIOBEK
WCITOJIB30BaJl aBTOMATHKY JIUOO MJIsi pa3BIICUEHHUs, JTUOO JUIsi OOJerdyeHus CBOEH
TPYAOBOH AesiTenbHOCTU. [Ipruem nmociaenHss umocTach aBTOMATHKH 3a TIOCIICAHNE

300 et crama ocHoBHOUM. OOseryasi CBOW TPy, YENOBEK IMOTy4YaeT OOJIbIIE BO3-
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MOXHOCTEN I CAaMOCOBEPIICHCTBOBaHUS. [[1s1 3TOro emy Tak:ke MOTYT IMOMOYb
aBTOMATHI.

BbiBoabI 006IYHO OPOPMIISIOTCS B BHJIE€ HEKOTOPOTO KOJIWYECTBA MPOHYMeE-
POBaHHBIX a03alleB, YTO MPHUJAECT HEOOXOIUMYIO CTPOMHOCThH M3JIOKEHUIO MpPE-

CTaBJICHHOM K 3alIUTC KOHTpOHLHOfI pa6OTI)I.

10 OdopMmienne cnucKa UCHOJIb30BAHHBIX HCTOYHHUKOB

AnHanu3 npopabaTtbiBaeMoii HH(DOpMAITUK — OJTHA U3 BayKHEUINX 3a/1a4. Bcro uH-
dhopmalro HeOOXOMMO KIIACCU(UITMPOBATh U CUCTEMAaTU3UPOBaTh. VICTOUHUKHA MOXK-
HO CHUCTEMaTU3UPOBaTh B XPOHOJIOTHUECKOM IMOPSAAKE WU [0 TEMATHKE aHAJIM3HUpYye-
MBIX BOIIPOCOB.

B nepBoM ciydae BCro MH(OpPMAILHIO TI0 TEME CUCTEMATU3UPYIOT O ATanaM. J{is
ATOTO 11€7IeCO00Pa3HO B UCTOPUM Pa3pabOTKU JAaHHOM TEMBbI BBLICIUTh HAy4YHbIE dTa-
b1, KOTOPBIE XapaKTEePU3YIOTCS KAUeCTBEHHBIMU CKauKaMH.

Ha xaxom sTare aureparypHble ICTOYHUKH HY>KHO MOJIBEPTHYTh TIIATEIBHOMY
KPUTUYECKOMY aHaim3y. il 3Toro He0OXOMMO UMETh OIPEICIICHHYIO 3pPYIULHIO,
ypoBeHb 3HaHui. [Ipy TakoM KpUTHYECKOM aHaIM3e pa3IMdHble UaeH, (HaKThl, T€O-
pPHH COTIOCTABJISIIOT APYT C IApyroM. LleHHBIM siBIsieTcs yMEeHHEe HayqHOTo pabOTHUKA
YCTAHOBUTH ATAIl B HICTOPUH HCCIIETyEMOro BOIPOCA, OMPENeSUTh PyOex, MOCIe KOTO-
pOro B JaHHOM TeMe MOSBIINCH WIEH, KAaUeCTBEHHO M3MEHHUBIINE HAIpPaBJICHUE HC-
CJIEIOBAHUH.

B npouecce akTUBHOTO aHajiM3a BO3HUKAIOT COOCTBEHHBIE COOOpaXKeHUS U
MHEHHSI, BBISIBIISIIOTCS. HAaOOJIee aKTyasIbHbIE BOTIPOCHI, MOJIEKAIINE UCCIIETOBAHUIO
B TIEPBYIO 1 BTOPYIO 04epesib, (POPMHUPYIOTCS TIpe/icTaBieHus. Bee 31o mocteneHHo dop-
mupyeT GyHIaMEeHT OyIy1el TUIOTe3bl HAy4HOTO UCCIIeIOBAaHMS.

BriBatoT ciydan, Korzia B MpoIecce aHAIMTHYECKOTo 0030pa HayyHbIN paOOTHHUK
JIMIIIb TIEPEYUCIIIET aBTOPOB U MPUBOAUT aHHOTAIIMU MX padOT, HE BBHICKA3bIBAs MPH

3TOM CBOETr0 MHEHHMs1. Takol MacCUBHBIN, (POpMaITbHBIN 0030p HH(POPMAIIMN COBEPIICH-
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HO HEJIOMYCTHM.

WHpIM BapriaHTOM aHalM3a sIBJSIETCSl TeMaThdeckuid. Bech 00beM uH(poOpMarmm
CHCTEMaTHU3UPYIOT TI0 BOIPOCaM pa3padarhiBaeMoil TeMbl. [Ipu 3ToM paccMaTpuBaroT
MIOCIICIHAE U3JAHNST HAyYHO-TEXHIUUYECKOW MH(POPMAITIH, TT0 BO3MOKHOCTH MOHOTPa-
¢un, B KOTOPBIX MOJBEACH UTOT UCCIIEIOBAHUN IO JaHHOMY BOTpocCy. JlomomHuTeb-
HO BBIOOPOYHO aHATIM3UPYIOT UCTOUYHHKH, TPEACTABIISFOIINE OCOOBII MHTEPEC.

Bropoii BapuanT 0030pa Ooyiee TIPOCTOM, €ro Halie MPUMEHSIOT, OH TpeOyeT
MeHbIIIe 3aTpaT BpeMeHH. OHAKO OH MEHEee IMOJIHO MO3BOJIAET MPOaHAIU3UPOBATH
MMEIOIIYIOCS 110 TeMe MH(POpMAaITHIO.

Kax1p1ii MCTOYHHUK aHATM3UPYIOT C TOYKH 3PEHHS HCTOPHYECKOTO HAYYIHOTO
BKJIaJIa B pEIICHUE U pa3BUTHE JaHHOW TeMmbl. [Ipu »TOM THIaTENbHO pa3zOuparoT
POJTb TEOPHH KCIIEPUMEHTA 1 IIEHHOCTD MPOU3BOJICTBEHHBIX PEKOMEH TAITHIA.

[o pe3ynbraTam npopadoTKu HHPOPMALIMH JIETAI0T METOIOJIOTHYECKHUE BHIBO/IBI,
B KOTOPBIX MOJBOST UTOT KPUTUUECKOTO aHAM3a. B BBIBO/IAX JIOJKHBI OBITH OCBEIIICHBI
CIIEAYIOIIHME BOMPOCHI: aKTyaTlbHOCTh U HOBH3HA TEMBI; ITOCIICTHUE TOCTIKEHUS B 00-
JIACTH TEOPETUIECKUX U IKCTIEPUMEHTATIBHBIX UCCIIEIOBAHUIA TI0 TeMe, BKHEHIIIE Hau-
0oree aKkTyaJlbHBIE TCOPETHUECKUE M IKCIIEPUMEHTAIBHBIE 337auM, a TAKKe MPOM3-
BOJICTBEHHBIE PEKOMEHIAINH, TTOJIeKAIIe pa3paboTKe B JaHHBIM MOMEHT; TEXHU-
YecKas 11e1eco00pa3HOCTh U SKOHOMUYECKasi 3((EKTUBHOCTh ATUX Pa3pabOTOK.

[Tpu 5TOM Ba)kHast POJIb TIPUHAICKUT MPETIOAABATEN0 — HAYYHOMY PYKOBOJIHTE-
mr0. OH OrpaHMYMBACT M HAMPABISIET TIOMCK, TOMOTAET pa3o0paThCsi (OCOOCHHO HAYH-
HaloOIIEeMy Hay4dyHYIO paboTy CTYAEHTY) B OIPOMHOM MOTOKE HMH(pOpMAIH, OTOPOCHUTH
BTOPOCTEIICHHBIC UCTOYHUKH.

OdopmiieHne crricKka UCTOYHUKOB JIOJDKHO MOJTHOCTHIO COOTBETCTBOBATH TPEOO-
BaHusAM rocyaapctBennoro crtangapra 'OCT P 7.0.5 2008 «bubnuorpaduue-
CKasi CCBhIJIKay.

B mepeuens ncnosib30BaHHBIX UICTOYHUKOB BKITIOYAIOTCS

— IrOCYAAapCTBCHHBIC U MCXKAYHAPOAHBIC CTAHAAPTEI,
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— cleuuagbHas JUTEpaTypa Mo UccienyeMon Temaruke (yueOHUKU, MOHOTpaduu,
JUCCEePTAIMOHHBIE UCCIEIOBAHUS U IP. ).

— MyOJIMKaIUK IEPUOIUYECKOM neyaTH ((KypHasIbl, COOPHUKH);

— ajgpeca UCTOYHUKOB B ceTu VIHTEepHeT.

BrxurodeHne B CIMCOK UTEpaTyphl HICTOYHUKOB, HA KOTOPBIE HET CCBHIJIOK B
TeKCcTe PabOThHI, TOMYCKAETCS, €CIM OHU ObUIM JEHCTBUTEIHLHO HCIIONH30BAHBI B
MPOIECCE U3YUYCHHSI TPEIMETHON 00IacTH, HO HE OXapaKTepHU30BaHbl BBUIY Orpa-
HUYEHHOTO 00BheMa TEKCTOBBIX JOKYMEHTOB WIIU JPYTHX 00CTOATEIHCTB.

[Tpumepbl oopMIIEHUS CCBUIOK W TPUCTATEWHBIX CIHUCKOB JUTEPATYPHI

IIPUBEJIEH B IPUIIOKECHUHA b.

11 IpwniioxkeHust

B IIPUIIOKCHUA MOJKCT BKIHOYATHCA BCIIOMOTaTEJIbHbIN MaTcpuall: Ta6J'II/II_[I>I
YHUCJICHHBIX JAHHBIX, METOANYCCKUC MATCPUAJIbl, MJJIFOCTPAlIUH, CXEMbI, pPUCYHKH,

ONMCAHUE aJITOPUTMOB U IPYrue MaTEepUallbl.

12 TpedoBanusi k odopMmiaeHuI0 TekcTa pedepara

Tekcr pedepaTta A0KEH OBITH OTIEYAaTaH Ha OAHOW CTOPOHE CTaHIAPTHOM
oenoit 6ymaru dopmara A4 (pazmep — 210 x 297 mm). Tekct nedaraercs mpud-
ToM 14 Word (Times New Roman) moiayTopHbsIM MHTEpBajioM B 1 3Kk3emIuispe.
Pa3pemiaercs ucnosib3oBaTh KOMIBIOTEPHBIE BO3MOXKHOCTH aKIIEHTUPOBAHUS BHU-
MaHHUS Ha OIpENeNCHHBIX TepMHUHaX, (HopMyliax, TeOpeMax, MPUMEHss HPUPTHI
pa3HOU FapHUTYPHL.

CrnenyeT BbIIEpXKUBATh CIEAYIONIUME pa3Mephl noiieid: geBoe — 30 MM, mpa-

Bo€ — 15 MM, BepxHee 1 HIkHee — 10 20 MM.
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13 IMoaroroBka qoKjaaaa o Teme pedepara

TexcT nokiaga B 00s13aTEIIBHOM MOPSAJKE JTOJDKEH OBITH MPEIBAPUTEIIBHO
HaITMCaH.

Jokinazn nomkeH ObITh kpatkuM (10-15 MuH.), HO IPU FTOM MOJHOCTBIO pac-
KPBIBAOIMM COJIEpPKAaHUE BBIITOJIHEHHOTO MCCIIEN0BAHMs. PEKOMEHIYETCS TOKIIa
OCHOBBIBATh HA CJIAWIaX KOMIIbIOTEPHOU ITPE3EHTALUN.

N3noxxeHue n10KJIana Hy»KHO BECTH IPOMKUM IOJIOCOM. [ Jryquiero usio-
KEHUs JIOKJIaJa HEoOXOAUMO MpEeABapUTEIbHO J0Ma OTPENETHUPOBAaTH €ro He-

CKOJIBKO pa3 ¢ KOMITBIOTEPHOU TIpe3eHTaIHEH.

14 OgopmiieHne KOMIIBLIOTEPHOH NPe3eHTALUN

KowmmnbroTepHas npeseHTtanus JokHa ObITh pazpadboTana B cpeae Microsoft
Power Point aJist conpoBoXAeHUs MyOIMYHOT0 AOKIaaa Mpu 3anuTe pedepara.
PexomenmyeMoe KOIMUeCTBO CIaiIoB B Mpe3eHTaIn — He Ooee 15.
®doH cnaiia 10KEH OBITh CBETIBIM (3KEJIATEIbHO — HE OEJIBbIM).
Texcr Haamuce AOMHKEH OBITH KPYMHBIM, TEMHOTO I[BETa, XOPOIIO pa3iu-
YUMBIM U3 ayJIUTOPUU, B KOTOPOIl MPOXOAUT 3aLIUTA JUIIJIOMHBIX IPOEKTOB.
TuTynbHBIN cral npe3eHTaluu B 00513aTeIbHOM TOPSAKE JOJIKEH COJep-
XKaTh CIEAYIOULYI0 HH(POPMAIIHIO:
HaMMEHOBaHUE Kadeapsl,
HAaMMEHOBaHUE CIIEUUATBLHOCTH,
TeMa pedepara,
®UO u xox yueOHOM TpynIbl CTYACHTA,
®UO npenoaBarens,

0o BBIIIOJTHCHUA pa6OTBI.
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Bce cnaiinpl npe3eHTanuu (KpoMe TUTYJIBHOTO Cllaiifia ¥ cinaija ¢ coaepka-
HUEM) JOJKHBI COZiepKaTh HOMepa JAJisl yJ0OCTBa CChUIKM Ha HUX B MPOIIECCE U3-
JIO’KEHUSI TOKIIaa.

['paduku, TuarpaMmbl U CXEMbI JOJKHBI OBITh, IO BO3MOKHOCTH, Pa3MepoM
BO BECh IKpaH U JOCTATOYHO YETKO BOCIIPUHUMATHCS U3 ayIUTOPUH.

3BYKOBOE COINPOBOXKJICHUE CIANI0B M U3JIHUIIHEE MPUMEHEHHE aHUMAaI[UOH-
HBIX 3Q(PEKTOB HE JOMYCKACTCSI.

Pa3paboTunky npe3eHTaunu HeoOX0IMMO 3HATh, YTO BOCIPUATHE LIBETOBBIX
raMM Ha 3KpaHe MOHUTOpAa M Ha JEMOHCTPALlMOHHOM 3KpaHE HEPEJIKO pa3indacT-
cs. [loaToMy mepen Moka3zom Ha 3alIuTe HEOOXOAUM MPEABAPUTEIBHBIN TPOCMOTP
IpE3eHTALUN Ha IEMOHCTPALMOHHOM 3KpaHe, MOCJIe Yero MOXKET OKa3aThCsl He0O-
XOJIMMOM Pa3IMYHOIO POJIa KOPPEKTUPOBKA CIIANIOB.

VYipaBiaeHUe OKa30M MPE3EHTALMKM BO BpPEMs JOKJIAIa JOJDKHO OCYILECTB-

JITBCA BBICTYIIAXOIIHUM CTYACHTOM CaAMOCTOATCIIBHO B PYYHOM PCIKHMC.
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IIpunoxenue A

(pexomeHyemoe)

Tembl 17151 CaMOCTOATETHLHOTO U3YUCHUS CTYJICHTAMU 1 HanmMcaHus pedepara:

1.

A

9.

OObBeKThI, BUIBI U XapakTep Oyayiied npodeccuoHaIbHOU AEeSTENbHOCTH
OakanaBpa o HanpapieHuto 15.03.04.

[Ipocreimme ycTporcTBa aBTOMATHKH.

Ponb pycckux mzo0perareneid 1 yYeHBIX B PA3BUTUM TEXHUKU U3MEPEHUN U
METOJIOB KOHTPOJIA

JlocTrxeHus B 00J1aCTH aBTOMAaTUYECKOTO KOHTPOJISI B COBETCKHE T'OJIbI.
Teopus perynupoBanus nocie 1917 r.

Posib TeXHOJIOTHI B HAYYHO-TEXHUYECKOM IIPOTpecce.

Ponp aBTOMaTH3a1MK B yIPABIECHUN TEXHOJIOTUYECKUMU MTPOIIECCAMHU U
MIPOU3BOJICTBAMH.

[Tpunnmn aBromatuzanuu TexHojaoruueckux npoueccon (TII) u mpous-
BOJICTB.

ABTOMAaTHKA B JOUCTOPUUECKOM MEPHUOJIE

10. ABTOMaThl aHTUYHOCTH

11. ABromatsl CpeTHEBEKOBbS U d1I0XH Bo3poxkneHus

12. Astomatsl HoBoro BpemeHH

13. ABTOMATHI — UCTOYHUKHU MPOMBIIICHHONW PEBOIIOIIUU

14. ABromartuka XX Beka

15. ABromaruka XXI Beka

16. Vctopudeckas cripaBka 00 OTEYECTBEHHBIX YUEHBIX B 00JIACTH aBTOMAaTHYE-

CKOTO KOHTPOJIsS

17. Vcropudeckas cripaBka o0 pa3pabdOTKe TEOPUU aBTOMATUIECKOTO YIPABICHHUS

18. Vctopus pa3Butus HHOOPMAITMOHHBIX TEXHOJIOTHIA
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[Ipunoxenue b
(o0s3aTeIBHOE)
[Tpumepsl 0OpMIICHUS CCBIJIOK U MMPUCTATEHHBIX CIIUCKOB JINTEPATYPHI Ha
PYCCKOM SI3BIKE
(Enunbiii popmat oopMiieHHs IPpUCTATEHHBIX OHOIHOTrpadUUECKUX CChIIOK

B cootBercTBUn ¢ [OCT P 7.0.5 2008 «bubnuorpaduueckasi CCbLIKA» )
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