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BBEJAEHUE

Ha ompenenenHom sTane pa3BUTHS TEXHUKH YEJIOBEKY HE BCETNA YAAETCS
3¢(GEeKTUBHO  YOpaBIATh arperaTaMi, MallMHAaMA ©  TEXHOJIOTHYECKUMHU
mpoueccamMu.  IJTO  OOYCJIOBJIEHO  OTPaHUYEHHBIMH  (DU3UOJIOTHUECKUMU
BO3MOXXHOCTSIMA  YE€JIOBEKAa W  YCIOXKHEHUEM  TMPOLEAYpPHl  YNPABICHUS
OPOMBIIIICHHBIMH ~ OObEKTaMM  TpU  HAIWYMM ~ BBICOKMX  3HAUYEHUHN
TEXHOJIOTUYECKUX MTapaMETPOB U CKOPOCTEN NMPOTEKaHus mporeccoB. Kpome Toro,
3HAYUTEIBHOE KOJIMYECTBO XUMUKO-TEXHOJIOTUYECKHUX MIPOLIECCOB
COMPOBOXK/IAETCA ONACHBIMU I 4YEJOBEKa BO3JIECUCTBUSAMU XUMHUYECKOTO,
TEIUIOBOTO M PaJIMalliOHHOIO XapakTepa, a npu obpaieHuu B TexHosoruu JIBXK,
CKAThIX WJIM CXKWKEHHBIX TOPIOYMX Ta30B BO3MOXKHBI B3pBIBBI W IOXapbl.
XapakTepHOl O0COOEHHOCTHIO TAaKUX TEXHOJOTMYECKHX IPOLECCOB SBIAETCA HX
BO3MOXHBIM  IIepexoJ U3  YCTOMYHMBOIO COCTOSIHHMSI HOPMAJIBHOT'O
(GYHKUIMOHUPOBAHUSI B HEYCTOMYMBOE — MPEJAaBAPUHHOE, C TOCIEAYIOIIMMU
aBApUMHBIMU CUTYAIUSIMH.

Hayano paboT no aBromaruszanuu npoieccoB B Poccun oTHOCUTCA K KOHILY
30-x romoB. BHeapsAwTCS aBTOMaTUUECKUE CHUCTEMbI PEryJIMpPOBAHUS OTAEIbHBIX
napameTpoB. Co BTOpod mOJIOBUHBI 60-X T0OJOB BMECT€ C OypHBIM pa3BUTHEM
OBM Hauasicsa 3Tan pa3BUTHsS aBTOMATU3UPOBAHHBIX cucTeM ynpasieHus (ACY).
Pazsutue ACVYTII npoucxonmsno B Heckoybko 3TamoB. B 60..70-x romax
MOJIy4YHJIa PACIPOCTPAHEHHUE KECTKAsI UepAPXUUECKasi CXeMa LEHTPAIM30BAaHHOTO
ynpasieHus. [lanpHeliliee pa3sBUTHE MHUKpomnpoueccopHor TexHuku B 70...80-x
rojax oOyCIOBWJIO TMOSIBJICHHE OJHOKPATHO MPOTPAMMHUPYEMBIX KOHTPOJUIEPOB C
YKECTKOMU JIOTUKOM, Ha3biBaeMbIX [IJIC-koHTpoOIIepamu.

B navane 80..90-x romoB Ha cmeny [IJIC-koHTposuiepaM MpUIILIA
NPOMBIIIICHHBIC KOMITbIOTEPhI (KoHuenmus MIicroPC), obGmagaromue psaoM
HEOCTHIOPUMBIX JOCTOMHCTB. OJHAKO HIIEOJIOTHSl, KOTOpas MMEET HEIOCTaTKH,

nNpucymue HOCHTPAIN30BAHHBIM CHCTCMAM YIIPABJICHUA, OCTACTCs HpemHeﬁ:
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CII0)KHOCTh pa3pabOTKU LIEHTPAIBbHOTO aliropuTMa, OoJbInas MOIIHOCTh paboueit
CTaHI[UH, IPOOJIEMBI C COBMECTUMOCTBIO U CIIOXKHOCTBIO ITPU COMTPOBOKICHUU.

B navane 80-x romoB Oblia MpeiokeHa COBEPIICHHO HOBAas KOHIICTIIIMS
noctpoenus ACY TII — cuctemsl JeEHTpATIM30BaHHOTO yIIpaBieHus. B cucremax
OOBEUHEHBl JATYMKA W HUCIOJHUTENIbHBIE MEXaHU3Mbl, MPUMEHEH €IUHBIN
MIPOTOKOJI CBA3U MO OJHOW MOCJIEIOBATENIbHONW IIMHE JTAaHHBIX, HO MCHOJIb30BaHbI
UHTEIJICKTYalbHBIE Y37bl — KOHTPOJUIEPHI Ui JIEHEHTPaIN30BaHHOW 00paboTKu
JIAHHBIX.

ACY mnoppa3nenstoTcss Ha aBTOMATU3MPOBAHHBIE CHCTEMBI YIIPABICHUS
npousBoacTBoM (ACVYII) u aBTOMaTM3UpOBAHHBIE CHUCTEMBl  YIpPaBICHUS
texHosornueckumu mpoueccamu (ACY TII). O6benunenue Heckonbkux ACY TII
Mexay coboii m ¢ ACVYII ¢ menblo TOBBIIIEHUS OOIIEH TEXHUYECKOW U
DKOHOMHUYECKON  3(P(EKTUBHOCTH  MX  (QPYHKIIMOHUPOBAHUS,  Ha3bIBaeTCA
unterpupoBanubiMu ACY (MACY). HurerpupoBanneie ACY cTpodrcs MO
HUepapXUUECKOMY IPUHIIUITY.

VYrpaBiaenue — 310 GyHKIUS OPraHU30BAHHBIX CHCTEM, 00€CIeYMBAOIIAs
COXpaHEHHWE HX  OMNPEHCICHHOW  CTPYKTYpbl, MOAJEpPKAaHUE  PEKUMOB
NESATEIbHOCTH, peain3aiuio nporpaMm U 1ener. [loxg cucremon noHUMaeTcs
COBOKYITHOCTh B3aUMOCBSI3aHHBIX B ONPEIEICHHOM MOPSAIKE 3JIEMEHTOB (4acTei),
00pa3yrolux 3aKOHYEHHOE 11eJI0€ U HaXOSUIMXCSl BO B3aUMHOM COOTHOILEHUU C
OKPY’KAIOIIENU CPENOM.

TuUn TEXHOJOrMYECKOro Mpolecca BO MHOIOM MPEAONpEeNsieT BbIOOp
HEOOXOMMON cucTeMbl yrpaBiieHus. [losBieHuE BO3MYIIEHUNH HOCUT OOBIYHO
CIIy4yallHbIA XapaKTep U MPUBOJIUT K OTKIOHEHUIO MapaMeTPOB TEXHOJOTUUECKUX
poleccoB 3a HOpMBbI peryiameHta. C  y4eToM JaHHOTO O0OCTOSITEIhCTBA
OpEeanpUsITHE TPEACTaBIsSET COOOM NMHAMUYECKYIO CHCTEMY, KOTOpas TpeOyer
HEMPEPBIBHOTO YMOPABJICHUSA JJIsI MPOBEJCHHUS TEXHOJIOTHYECKUX IMPOIECCOB B
pexuMax, OoOeCleyuBaIUX TpeOyeMble KOJUYECTBEHHbIE W KaueCTBEHHbBIC

IIOKa3aTcIn HOHy‘-IElCMOﬁ IMPOAYKIIHH.



[lo HasHayeHWIO  pa3IMYyalOT  CJHEAYIIIME  BUAbl  ABTOMATHUKH:
JUCTAaHUMOHHOE YNPABJICHHUE, TEJIEYIpPaBICHUE, AaBTOMATHUYECKHI KOHTPOJIb,
TEXHOJIOTUYECKasi CUTHAIM3aIus (C MOMOIIBIO 3BYKa M CBETOBBIX CHUTHAJOB),
KOTOpas MOJpa3JeiseTcss Ha KOMaHAHYI0, KOHTPOJIbHYIO, IPEAYIPEAUTEIIBHYIO U
aBapUiHYI0, aBTOMATHYECKas 3allliTa, aBTOMAaTW4eckas  OJOKUPOBKA,
aBTOMATHYECKOE PETYJIMPOBAHUE U aBTOMATU3HPOBAHHOE YIIPABIICHHUE.

CoBmectHo (ynkrmonupytonme TOY wu ynpaBmstomas um  ACYTIL
o0pa3yloT aBTOMATH3UPOBaHHBIM TexHoJornmueckuii komiuiekc (ATK). B
MAaIlMHOCTPOEHUN M JPYTUX JHCKPETHBIX Ipou3BojacTBax B KadectBe ATK
BBICTYMAIOT THOKKUE npou3BojicTBeHHbIEe cucteMsbl (I'TIC).

N3ydyenne nucuuiuiiHel «BBeneHue B mpodeccrio» 10 HalpaBIICHUIO
«ABTOMAaTH3alMsl TEXHOJOTHMYECKHUX IMPOLIECCOB M MPOU3BOJCTB»» MPEIIOIAract
BBINIOJIHEHHE U MyOJIMUYHYIO 3aUIUTy pedepara. Pedepar BHINOIHSIETCS HA TEMYy,
yKa3aHHyIo npenogasarenaeM. CIIHCOK TeM ITPUBEIEH B IPUIOKEHUH A.

CryaeHT 00s13aH CaMOCTOSTEIbHO M3YYUTh YKAa3aHHYIO TEMY, HCIOJb3ys B
KayeCTBE MCTOYHUKOB CIEHUAIM3UPOBAHHBIE XYpHaJIbl, MOHOrpaduu, yuyeOHbIE
nocodbusi, pecypchl cetu UHTEepHET.

B pe3ynbraTe npoBeACHHBIX UCCIEI0OBAHUI CTYACHT 00s3aH MPEACTaBUTh:

e pedepar o ykazaHHOU TeME;
® KOMITBIOTEPHYIO Mpe3eHTaInIo0 Ha 3nekTpoHHOoM Hocutene (CD/DVD-auck) mo
yKa3aHHOW Teme, KOTopas OyIeT HCIOJIb30BaThCA CTYAEHTOM NpH MyOIMYHON

3aIllMTE BHITIOJIHEHHON PabOTHI.



Pasznen 1 Meroguyeckne ykasaHus K NPaKTH4YecKoil padore Ne 1

«CprKTypa u coaecpKxanue NMOSICHUTEJIbHOM 3aIUCKI)

1.1 Crpykrypa u coaep:kaHue pa3aesioB pedepara

Odopmienne pedepata BoinoiHseTcss B coorBercteuu ¢ ['OCT 7.32-2001
«OT4eT O Hay4dHO-HCCIENOBaTeNbCKOM pabore. CTpykTypa ©  IpaBuiia
o(OpMIICHUS».

Crtpykrypa pedepara BKIIOUAET CICAYIONINE Pa3Iebl:

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

COJIEpKaHUE,

BBEJICHHUE,

OCHOBHAsl 4acTh,

3aKJTFOYCHHE,

CIIUCOK UCIOJIb30BAaHHBIX HCTOYHUKOB,

TIPYITOKEHUS.

AHHOTaIUsl JIOJDKHA COJEp)KaTh KPATKOE OIMMCAHWE BBIMOJIHEHHBIX B
pedepate 3TanoB U JOCTUTHYTHIX PE3yIbTATOB.

Bo BBeieHMM TOJDKHBI OBITH OTPAXKEHBI CIEAYIOIINE KOMITOHCHTHI:
aKTyaJIbHOCTb TEMBI;
dbopmynupoBKa 00bEKTa U MpeaMeTa (MpoodJIeMbl) UCCIICTOBAHMUS.

3aKTrOYMTeNbHAS YAaCTh BBEICHHUS MOXKET BKJIIOYaTh B CeOS KpaTKoe
OMMHMCaHUE CTPYKTYPHI pedepara.

OkoHYaTENBHBIA TEKCT BBEICHHS PEKOMEHIYETCS OTKOPPEKTHUPOBATH ITOCIIEC
3aBepIeHUs padOThI Ha/l OCHOBHOM YaCThIO.

OcHoBHas yacTh pedepara MpEJICTaBISECT coboii JIOTUYECKHU
MOCJICTIOBATEILHOE HM3JIOKCHUE IMPOBEACHHOTO HccienoBanus. OCHOBHYIO YacTh

agieayer ACIIMTb Ha  pa3JiCiibl, 1OApPa3JiCjibl W  ITYHKTHI. HYHKTBI, Ipu
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HEO0OXOMMOCTH, MOTYT JICIIUTHCS HA MMOAMYHKTHL. [Ipu nemeHnn TekcTa Ha MyHKTHI
U TOJIYHKTH HEOOXOAMMO, YTOOBI KKIBIM IMYyHKT COJEPKal 3aKOHYECHHYIO
uHpopmaruio. OCHOBHas 4YacTh B OOJIBIIMHCTBE pedeparoB, CBSI3aHHBIX C
OMMCAaHUEM MPOMBIIUICHHBIX CHUCTEM aBTOMATHU3UPOBAHHOTO M aBTOMATUYECKOTO
ynpasienuss (ACYTII u CAY), nobkHa BKIIIOYATh CIEAYIOUIUME Pa3JIebl:
HazHaueHue u obnactu npumenenuss ACYTII u CAY; ctpykrypa ACYTII u CAY;
¢ynkiuonansable  Bo3MoxkHOCTH Moxayined ACYTII u CAY; mnepcrnekTuBbl
npuMeHeHuss ACYTII u CAY B npOMBINUIEHHOCTH.

JlomyckaeTcst KpaTkoe H3JI0)KEHUEe UCTOopuu Bompoca. Ha mpumepe s3Tamnos
pa3BUTHS WH(DOPMAIIMOHHBIX TEXHOJOTUM C MCIOJIb30BAHUEM KOMITBIOTEPOB ATOT
pa3aes MOKHO U3JIOKUTh B TAKOM BHJIE.

CymiecTByeT HECKOJIBKO TOYEK 3pPEHUS Ha pa3BUTHE HH(OPMAIMOHHBIX
TE€XHOJIOTU C UCIIOJIb30BAHUEM KOMIIBIOTEPOB, KOTOPHIE OTIIMYAKOTCA MPU3HAKAMU
neneHus. OOmuUM JIJIsT BCEX HUX SIBJSIETCS TO, YTO C MOSIBJICHHEM TEPCOHATBLHOTO
KOMIIBIOTEpA HAYaJICsl HOBBIA H3Tal pa3BUTUS HHOOPMALMOHHBIX TEXHOJIOTHH.
OCHOBHO 11€JIbI0 CTAHOBUTCS yJIOBJIETBOPEHHE MEPCOHATBHBIX HH(POPMAITMOHHBIX
NMOTpeOHOCTEN YesloBeKa Kak B MpodeccuoHanbHOM cdepe, Tak U B ObITOBOM.

[Io Bumgy pemaemMbix 3aJad W TPOLECCOB 00pabOTKHM uWHOOpPMAIUU
BBIJICJISIFOT CJIETYIOIINE JTAIbI.

e 60-70e rompr XX Beka. OOpabOTKa JaHHBIX B BBIUUCIUTEIIBHBIX IIEHTPaX
B PEXKMME KOJUIEKTUBHOTO IMO0Jb30BaHUA. OCHOBHOE HaNpaBiCHUE pPa3BUTHS
WH(OPMAITMOHHONW TEXHOJOTUM — aBTOMATHU3allusl PYTUHHBIX OMEPAMOHHBIX
JICUCTBUM YEJIOBEKA.

e C mHavana 80-x romoB XX Beka. Co3zganve WHGOPMALMOHHBIX
TE€XHOJIOTUI, HAalPABJICHHBIX HA PEUICHUE CTPATETUYECKUX 3a/aY.

[lo Buay mnpobGieMm, CTOSIMIMX HAa NOyTH WHOOpMATHU3alMU OOIIECTBa,
BBIJICTISIFOT CJIEIYIOIINE TAIbI.

e Jlo xonna 60-x romoB XX Beka. [IpoGrema — o0paboTka OOJBIIMX

00BHEMOB JAHHBIX IIPpX OI'paHUYCHHBIX BO3MOXKHOCTEH arrapaTHbIX CPCACTB.
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e Jlo xonma 70-x romoB XX Beka. Pacmpoctpanenue Oospmmx OBM.
[Ipobnema — oTCcTaBaHHWE NPOTPAMMHOTO OOECIEUCHHS] OT YpPOBHS pPa3BUTHS
anmnapaTHbIX CPEJCTB.

e C Hayana 80-x ronoB XX Beka. KOMIbIOTEp CTAHOBUTCS MHCTPYMEHTOM
HEnpo(eCCUOHATBFHOTO MOIH30BaTeNs, @ HHPOPMAITMOHHBIE CUCTEMBI — CPEACTBOM
NOAJIEP)KKKA  TPUHATUS  ero  pemieHuid. [IpoOGrembl —  HE0OXOAMMOCTH
MaKCUMAaJIbHOTO YAOBIIETBOPEHUS TOTPEOHOCTEW TOJIb30BaTENsI U CO3JaHUe
COOTBETCTBYIOIIETO TMporpamMmHoro wuHTepdeiica s paboThl ueloBeKa Ha
KOMITBIOTEDE.

e C nHauvanma 90-x romoB XX Beka. Co3laHWe COBPEMEHHOM TEXHOJOTHHU
MEXOpPraHU3alMOHHBIX CBsA3el W  MHPOpMauuMoHHBIX cucteM. Haubonee
CYIIIECTBEHHBIE TTPOOJIEMBI ATOTO 3Tara — BEIpa0OTKA COTJIAIIEHUI U YCTaHOBJICHUE
CTaH/JAapTOB, MPOTOKOJOB JIJIi KOMIBIOTEPHON CBSI3M, OpraHM3alus AO0CTyHa K
CTpAaTerMYecKod HH(OpMalMu, OpraHu3anus 3alUTbl W 0€30MaCHOCTH
uHpopMaIuu.

[lo BuAy NpPEUMYIIECTB, KOTOpPHIE HMMEET KOMIIBIOTEpPHAasi TEXHOJOTHS,
BBIJICIISIFOT CJIETYIOIINE TAIbI.

e C nHauvana 60-x romoB XX Beka. JloBonbHO 3(dexkTuBHas 00pabOTKa
uHpoOpMaIlMu TpU BBHINOJHEHUUW PYTUHHBIX OINEpaluii C OpUEHTaluel Ha
LEHTPAJIU30BaHHOE HCIOJIb30BAHUE PECYPCOB KOJUIEKTUBHBIX BBIYMCIUTEIBHBIX
1eHTpoB. OCHOBHOM  KpuTepud  OIEHKM  3(PHEKTUBHOCTH  CO37aBaCMBIX
MH(MOPMAITMOHHBIX CHUCTEM — pa3HHUIA MEXKY 3aTpadyeHHbIMU Ha pa3paboTKy U
COKOHOMJICHHBIMU B pe3yJibTaTeé BHeApeHus cpenactBamu. OCHOBHas mpoOsema
(mcuxosornyeckasl) — IJIOXO€ B3aUMOJICHCTBHE TOJB30BATENICH, JJISI KOTOPBIX
co3gaBajluCch MH(GOPMAIIMOHHBIE CUCTEMBI, U Pa3pabOTYUKOB M3-3a PA3NUUUA UX
B3TJISIIOB U TIOHMMaHHs perraemMbix npobnem. Kak criencrBue, co3maHue CUCTEM,
KOTOpbIE MOJIb30BATENM TIJIOXO BOCHPUHUMAIOT M, HECMOTPS HA UX JOCTATOYHO
00JbIIIME BO3MOKHOCTH, HE UCTIOJIB3YIOT B MOJHON Mepe.

o C cepenunnl 70-x romoB XX Beka. IlosiBieHue mnepcoHaIbHBIX
9



KOMIBIOTEpOB. M3MeHeHne moaxofa K CO31aHUI0 MH(GOPMAIMOHHBIX CHUCTEM —
CMEUICHUE OpHUEHTAllMM B CTOPOHY WHAMBUAYAJIBHOIO IIOJIb30BATEN  JUIS
MOAJACPKKU NMPUHUMAEMbIX MM PEUICHUW. 3aMHTEPECOBAHHOCTh MOJIb30BATEINA B
OPOBOJAMMBIX  pa3paboTKaxX, HaJTaKMBAHWE KOHTAKTa C pa3pabOTYMKaMH,
BO3HMKHOBEHHE B3aMMOIIOHMMAaHUsI 00€uX IpyIIl crienuanuctoB. Mcnonb3oBanue
KaK [EHTPAIU30BAaHHOM, TaKk U JACIHCHTPAIU30BAHHOW OOpabOTKM JaHHBIX,
Oa3upyroIieiicss Ha peleHNH JOKAIbHBIX 3a/1ad U paboTe C JOKaIbHBIMH Oa3amu
JTAHHBIX HA paboYyeM MecTe MOJIb30BaTElIs.

e C nayana 90-x rogoB XX Beka. AHAJIU3 CTPATETUYECKUX MTPEUMYIIECTB B
Ou3Hece, OCHOBAHHBIM Ha JOCTHXKEHHSIX TEIEKOMMYHUKALMOHHON TEXHOJIOTHH
pacnpenenénnoit 0opadotku nHpopmanuu. Llens HHGOPMATMOHHBIX CUCTEM — HE
npocroe ypennueHue 3(p(PeKTUBHOCTH 00padOTKM JaHHBIX U MTOMOILb YIIPABJICHILY,
HO Y MIOMOIIb COOTBETCTBYIOIIUX UH(OPMAIIMOHHBIX TEXHOJIOTUHU MIPU BBLDKHUBAHUU
Y TIOJYYEHHUH NIPEUMYILIECTB B KOHKYPEHTHON O0phOE.

[To ucnonp3yeMoMy HHCTPYMEHTAPHIO BBIACISIIOT CIEIYIOLIUE STAMbI.

e Jlo Bropo mosoBuHbl XIX Beka. «PydHas»  TEXHONOTHA.
NHcTpymMeHTapuii — nepo, YepHUIbHULA, KHUTA. OCYIECTBICHUE KOMMYHUKAIIUN
BPYUYHYIO MYTE€M OTIPABKHU IO MOYTE MUCEM, MaKeToB, Aenenl. OCHOBHAs LEIb —
npenacTaBiieHne nHGopMaIuu B Hy>)KHOU (popme.

e C xonma XIX Beka. «Mexanudeckasn» TexHonorus. MHCTpyMeHTapuil —
nuInymas MaiiuHka, TenedoH, JaukTooH. bosee coBeplieHHbIE CpeacTBa
KOMMYHUKallMM (B OCHOBHOM, mouyTa). OCHOBHas 1ellb — NPeICTaBIICHUE
uHdopmaIuu B Hy>)kHOU (hopme Oosiee yI0OHBIMU CPEJICTBAMHU.

e 40 - 60-e rTomet XX Beka. «ONEKTPUYECKAs» TEXHOJOTHS.
Uuctpymenrapuiik. — Oonpimime OBM  u  cooTBETCTByIOLIEE MPOTPAMMHOE
o0ecrieyeHre, JJIEKTPUYECKHe MHINYIME MAIIMHKH, KCEPOKCHI, MOPTATHBHBIC
nuktodonel. Ilens — mnepemenieHwe akieHTa ¢ (GOpMbI  IpelCTaBICHUSA
uHpopmaruu Ha GOpMHUPOBAHUE €€ CONECPKAHUS.

e C mHnavana 70-x romoB XX BeKa. «IJIEKTPOHHAs» TEXHOJIOTHS.
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Uuctpymentapuit — Oompmme OBM u  co3gaBaemble Ha ux  0Oase
aBTOMAaTHU3WpOBaHHbIE cucTeMbl ympaBieHus (ACY) u  uH(bOpMaLMOHHO-
nouckoBble cuctembl (MIIC), ocHalieHHbIE IIUPOKUM CIEKTPOM O0a30BBIX U
CHELUAIN3UPOBAHHBIX IPOTrPpaMMHBIX KOMIUIEKCOB. llenb — emé Oosbliee
CMEILIEHUE aKLIEHTa Ha (POPMUPOBAHUE COJIEPIKATEIBHON CTOPOHBI MH(POpPMALUU
JUIsL yIIPABICHUYECKON Cpebl pa3MyHbIX cep OOIIEeCTBEHHOM KU3HU, OCOOEHHO
HAa OpraHU3alUI0 aHATUTHYECKOH paboThl. MHOXECTBO OOBEKTUBHBIX H
CYOBEKTUBHBIX (DAaKTOPOB HE TIO3BOJWJIM PEIIUTh CTOAIIUE Tepel] HOBOM
KOHLENIKUEW MH(DOPMAUMOHHOW TEXHOJOTrHH 3aaauu. OJHako ObLI MpUoOpeTeH
OMBIT (POPMUPOBAHUS COAECPKATENBHOW CTOPOHBI YIIPABIECHUYECKON HH(pOpMAIIU 1
HOJIFOTOBJIEHAa Npo(ecCUOHaIbHAas, IMCUXOJOTMYecKas W couuaibHass Oa3za i
nepexoa Ha HOBBIM 3Tal pa3BUTHUS TEXHOJIOTUU.

e C cepeaunnl 80-x romoB XX Beka. «HoBas (kommbroTepHas)»
TEXHOJIOTHs. MHCTpyMEHTapuil — MNEpCOHAIbHBIE KOMIIBIOTEPHl C I[IHPOKUM
CIIEKTPOM CTaHJAAPTHBIX NPOrpaMMHBIX MNpOoAYyKTOB. Ilepconammszanms ACY,
pEaIM30BaHHBIX HAa  IEPCOHAIBHBIX  KOMIBIOTEPAaX M HCIOJb3YHOLIUX
TEJIEKOMMYHHUKALIMHU, YTO MPOSBIISAETCA B CO3/IaHUU CUCTEM MOIIEPKKU MPUHITUSA
pemenuii cnenuanuctamu. Hamnume y mogoOHbBIX CUCTEM BCTPOEHHBIX 3JIEMEHTOB
aHallu3a M UWHTEJJIEKTa JUIsl pa3HbIX ypoBHeH ympaBineHus. CyllecTBEHHbIE
WU3MEHEHUS] TEXHUYECKUX CPEJCTB OBITOBOTIO, KYJIBTYPHOI'O U MPOYETO Ha3HAYEHUI
B CBS3M C TMEPEXOJIOM Ha MHUKpOIpolLeccOopHylo ©0a3y. Hauamo mmpokoro
UCIIOJIb30BAaHUSl B Pa3iMuYHbIX  00JacTsIX  MIOOAJbHBIX U JIOKAJBHBIX
BBIYHCIIUTENBHBIX CETEH.

[To cremenu BaAMsHUS UHYOPMALMOHHBIX TEXHOJIOTUH Ha MpoIlecc
MaTepHaNIbHOIO MPOU3BOJCTBA BBIACIAIOT CIEIYIOIINE ITAMbI.

e Jlo 1445 roja. ITepuon MepPBOHAYATILHOTO HaKOIUICHUS
uHpopmarmoHHbsIx 00paszoB. Mcroku wmHboOpMarum — TeniepHas W HacKajdbHas
XKUBOMHUCHh. MaTepuanbHble HOCUTENH WHpoOpManuu — Oymara, mENK (IpeBHUN

Kuraif), nanupyc (mpeBumii Eruner), nepeBo (HoBropoackue OepectsHbie
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rpamMoThl), riauHa (BaBwion). OCHOBHbIE XpaHUTENW 3HAHUM — KpeElpl,
JyXOBEHCTBO. MUHUMAIIBHOE pa3BUTHE KOMMYHHUKaluui. [lepenaya 3Hannii ycTHO,
[0 HACJEACTBY, JUYHBIM IpuUMepoM. TexHosiorus oOpaOOTKHU IaHHBIX pydyHas.
BinusHue 3HaHWMH Ha MarepualbHOE MPOU3BOACTBO MHUHUMAaibHOEe. Camo
MaTepHaJIbHOE IIPOU3BOJICTBO PEMECICHHOE, MEJIKOCEpUIHOE. TeMIIbl ero pocra u
HOMEHKJIATypa U3/1eJIMi HEBEIIUKH.

e 1445 ron — cepenuna XX Beka. M300peTeHne KHUroneyaTaHusl — mepBas
uHbOopMaIMoHHas peBoironusa. Hauamo TupaxupoBanus 3HaHUM U BIUSHUS UX Ha
MaTepUaJIbHOE MPOU3BOJICTBO, YTO BBI3BIBAET COOTBETCTBYIOLIUI POCT €r0 TEMIIOB
Y HOMEHKJIATypbl U3/IEIIAN.

e Cepenuna XX Beka — Hacrosmee Bpems. lllupokoe wucnosb3zoBanue
BBIUMCIIUTENBHBIX MAIIMH KaK CPEJICTB JOJTOBPEMEHHOTO XpaHEHUs HH(OPMALIHH.
[Ipodeccrnonanbupie 3HaHUS (HOPMAIHU3YIOTCS, 3AMKMCHIBAIOTCS HAa MAIIWHHbBIE
HOCUTEIM HH(GOPMALMKM M HAYMHAIOT HEMOCPEACTBEHHO BIIUATH Ha PEXKUMBI
paboThl IPOU3BOJACTBEHHOrO0 O00OpYyAOBaHMA. 3a 3TO BpeMs B pa3BUTHUU
MH(OPMAIMOHHBIX TEXHOJIOTUH MOKHO BBIICJIUTh HECKOJIBKO MEPUOJIOB.

= o nauana 60-x 20006 XX gexa. Inoxa 6onpimmx IBM, paboraromimx
B IIAKETHOM pEXKHUME M PEXKHUME pPEANbHOTO BpeMeHU. OCHOBHOW KpUTEpPHUI
CO3/1aHusl HMH(OPMALMOHHBIX TEXHOJIOTUH — HSKOHOMHUS MAIUIMHHBIX PECYpPCOB.
[lenr — ™akcuManbHasi 3arpy3ka oOopynoBanus. IlosBieHue TepMuHa
«Mudpopmartukay mytéM oobeauHeHus cnoB « MHpopMaTuzanus» u « ABTOMaTHKa»
(Opannus, 1960 r.).

= o mauana 80-x 20006 XX eexa. Onoxa MHUHM — U MHUKpo-OBM,
paboTaromMX B TMAKETHOM pPEXKHUME, PEXKUME pEaTbHOTO BPEMEHU M PEKUME
pa3nenenuss BpeMmeHU. OCHOBHOM KpuTepuil co3laHus HHPOPMAIMOHHBIX
TEXHOJIOTUI — SKOHOMUS TpyJa nmporpammucTta. L{ens — pa3paboTka mporpaMMHBIX
MHCTPYMEHTAJIBHBIX CPEACTB. 3akperiieHue tepmuna « apopmaTrkay 3a HayKoH,
u3ydaroliei oouume cBoiicTBa MHGOpPMAIUU, CPEICTBA, METOJbl U MPOILECCHI €&

aBTOMATU3UPOBAaHHON 00paboTku. B wmartepuanbHOW cdepe — mnepexoa K
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KPYITHOCEPUMHOMY MOPOU3BOACTBY, POCT €ro TEeMIOB. MEeIIEHHbId pPOCT
HOMEHKJIATypbl u3enuil. Havaio BHeIpeHUs aBTOMAaTHU3UPOBAHHBIX CHUCTEM
ynpasienus npeanpusitueMm (ACVYII), texuonornyeckumu nponeccamu (ACYTII),
o0paboTkoii nanubeix (ACO/]) u Apyrux aBTOMaTU3UPOBAHHBIX CUCTEM 00PaOOTKH
skoHOMHUYeckoil uHpopmanmu (ACOIN).

= o nauana 90-x 20006 XX gexa. Jnoxa nepcoOHAIbHBIX KOMITBIOTEPOB
— BTOpas wuH(OpMaMOHHAs peBomionus. OCHOBHOW KpUTEpUN CO3MaHUsA
WH(OOPMAIMOHHBIX TEXHOJIOTMM — CO3/JaHMe TEXHOJOTUi i (opmanu3anuu
3HaHuil. Lleqp — NpOHMKHOBEHHE MH(POPMALIMOHHBIX TEXHOJIOTUA BO BCE cepbl
YeJIOBEUECKOW JesATenbHOCTH. MHpopMalus CTaHOBHUTCS PECypcOM HapaBHE C
MaTepualiaMH, »JHEpruer, KanurtaioM. llosBieHMe HOBOM SKOHOMHUYECKOMN
KAaTeropuy — HallMOHAIbHBIX WH(OPMAIMOHHBIX pecypcoB. B chepe npounsBoacTea
UCTOIIEHHE NPUPOAHBIX PECYPCOB BBI3BIBAET NEPEXO] K HCIIOJIb30BAHUIO
BOCIIPOU3BOJMMBIX PECYPCOB, OCHOBAHHBIX Ha NPHMEHEHUM HAYyYHOI'O 3HAHMS.
OkcnopT NpohecCUOHATBHBIX 3HAHUW MYTEM MPOAAKUA HAYKOEMKOM MPOAYKIUU.
Pa3paboTka ¥ BHEOPEHHE TEXHOJOTMM aBTOMATHU3WPOBAHHON  00pabOTKU
skoHOMHUYeckoil nHpopmannu (TAODN).

= 90-¢ co0vt XX 6exa — uacmoswee 6pems. OCHOBHOM KpPUTEPHA
co3/aHusl MHPOPMAIIMOHHBIX TEXHOJIOTMH — aBTO(OpManu3anusi 3HaHUM, Ledb —
uHpopmatuzanus odmectBa. Hauano nudpopmaruzanuu odmecra. COBOKYIHOCTb
B3aUMOCBSI3aHHBIX  IOJIMTHYECKHX,  COLMAJIBHO-3KOHOMUYECKHX,  HAay4YHBIX
(GakTopoB 00€CNeYnBalOT JIOCTYN K JIIOOBIM HMCTOYHMKAM HH(OpMaLuu, Kpome
3aKOHOJATENbHO CceKpeTHbIX. dopmupoBaHue 0a3 3HAHMI MO BCEM OTPaACISIM
YeJIOBEYECKOW JEeSATENIbHOCTH U 0a3 JaHHBIX MO BCEM HHTEPECYIOLIUM YeJOBEeKa
Bornpocam. [losiBnenue unayctpun MHGOpMAMOHHBIX yCayr. CTpaHbl CTAHOBSITCS
3aBUCUMBIMH OT MCTOYHHKOB MH(POPMAIIUU, YPOBHS pa3BUTUS U D (PEKTUBHOCTH
CpeICTB TeleKoMMyHUKanuu. WHpopMaius W TBOPUECKUH MOTCHIHUAN JIFOACH
CTaHOBSITCS CTparernyeckuMu pecypcamu. (B  uHAaycTpmanbHOM oOuIeCTBE

CTpaTEru4ecKuil pecypc — Karurail.).
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o [I[pu wusnoxenun mnepcrnektuB npuMeHeHuss ACYTII u CAY B
MPOMBIIICHHOCTH CIEIYyeT OTMETUTH CBSI3b C BHEAPEHUEM U UCIIOIb30BaHUEM
WHQOPMAIIMOHHBIX ~ TexHosioruil.  Hampumep, Tmpu  BHEAPEHUH  HOBBIX
MH(OPMAIIMOHHBIX TEXHOJIOTMM B OpraHu3alld HEOOXOJAMMO OILIEHUTh PHUCK
OTCTaBaHMsI OT KOHKYpPEHTOB B pe3yJibTaTe€ HEU30€KHOr0 yCTapeBaHUs
TEXHOJIOTUI co BpemeHeM. MH@opMalMoHHbIE MPOIYKThI, KaK HUKAKUE APYyTUe
BUJIBl MaTE€pUANIbHBIX TOBAapOB, HMMEIOT YPE3BbIYANTHO BBICOKYIO CKOPOCTh
CMEHSIEMOCTH HOBBIMH BHUJAMHU WA BEPCUAMH (TIEPUOJBI CMEHSIEMOCTHU
KOJIEOJIOTCST OT HECKOJBKMX MeCsIleB J0 OoaHoro roaa). Ecim B mporecce
BHEJIPEHUS 3TOMY (PaKkTOpy HE YJENATh HOKHOTO BHUMAHMUS, TO, BO3MOKHO, UTO K
MOMEHTY 3aBEpIICHUS MEPEXOJa Ha HOBYIO TEXHOJIOTMIO Ta YK€ yCTapeeT, U
MPUIETCA MPUHUMATh MEPHI K €€ MOJAEpHU3alMU. Takue Heylauu ¢ BHEAPEHUEM
MH(QOPMAITMOHHBIX TEXHOJIOTUH OOBIYHO CBS3BIBAIOT C HECOBEPIIECHCTBOM
TEXHUYECKUX CpPEJICTB, TOrJa KAaK OCHOBHOM NPUYMHON HEydad sABJISETCS
OTCYTCTBUE WiM ciabasg MpopabOTaHHOCTh METOJOJIOTHUH  HCIOJIb30BAHUS
uH(OPMAITMOHHON

Ilon aBrOMarM3auMend MOHUMAKOT OTPACiAb HAYKHM W TEXHHUKHU,
OXBaTHIBAIOIIYIO TEOPUIO M TMPUHIMIBLI TOCTPOCHUS CHUCTEM YIIPaBIICHUS,
JEUCTBYIONUX 0€3 HEMOCPEACTBEHHOTO MO0 YaCTUYHBIM Yy4acTHEM 4YelioBeka. B
y3KOM CMBICJIE, aBTOMATHU3alIUsI — COBOKYITHOCTh METOJ0B U TEXHUYECKUX CPEJICTB,
HCKJTIOYAIONIMX Y4YacTHE 4YeJOBeKa IMPH BBIMOJHEHUU OMNEpalii KOHKPETHOTO
nporecca.

Kak camocTosiTenbHas 001aCTh TEXHUKM aBTOMATHUKA TMOJIy4Ynsia MpU3HAHUE
Ha Il Muposoit sneprernueckoit kondepennnu (bepmun, 1930), rae 6pi1a co3nana
CEKIIMSl IO BOIPOCaM aBTOMATHYECKOIO0 M TEJIEMEXaHWYeCKoro ympamieHus. B
CCCP TepMuH «aBTOMAaTHMKa» IMOJY4YWJl pacnpocTpaHeHne B Hadane 30-X IT.
XX Beka. ABTOMaTWKa Kak HayKa BO3HUKIA Ha 0a3e TEOpUHM aBTOMATHYECKOTO

peryaupoBaHusi, OCHOBBI KOTOpOoi ObuIM 3asioxkeHbl B padotax J[x. K. Makcgeinna

(1868), W. A. Bermnerpaackoro (1872—1878), A. Cromonsl (1899) m np. B
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CaMOCTOSITEIIbHYIO Hay4YHO-TEXHUYECKYIO JVCLUIUIMHY OKOHYaTEJIbHO
odopmumace k 1940 r.

Hctopus aBTOMaTvKM KakK OTPAaciM TEXHUKH TECHO CBS3aHA C Pa3BUTHEM
aBTOMATOB, aBTOMATHYECKUX YCTPOMCTB M aBTOMATU3UPOBAHHBIX KOMIUIEKCOB. B
CTaJUU CTAHOBJICHUS ABTOMATHKA OMUPAIACh HA TEOPETUYECKYIOD MEXAHUKY H
TEOPUI0 DJIIEKTPUYECKHX IENed M CUCTEM M pelana 3aJadd, CBA3aHHbBIE C
pEeryJMpOBaHUEM JABJICHHS B IAPOBBIX KOTJIAX, XOAA MTOPIIHS ITAPOBBIX U YaCTOTHI
BpalleHUs] DAJEKTPUYECKUX MAalWH, YMIpaBlIeHHs paboOTOil CTaHKOB-aBTOMATOB,
ATC, ycrporictBamu penerdHor 3amuThl. COOTBETCTBEHHO M TEXHUYECKHE
CpelCTBa aBTOMAaTHKM B 3TOT MEPUOJ pa3padaThIBAIMCh M HUCIHOJIb30BAIHCH
IIPUMEHUTENIBHO K CHUCTEMaM AaBTOMATUYECKOIO peryiupoBaHus. VHTeHCUBHOE
Pa3BUTHE BCEX OTPACIICH HAYKH W TEXHUKU B KOHIE I momoBuHBl XX B. BBI3BAIO
TaKk)K€ OBICTPBI POCT TEXHUKM aBTOMATUYECKOTO YIIPaBJICHUS, NPUMEHEHUE
KOTOPOW CTAaHOBUTCS BCEOOLIUM.

Il monoBura XX B. O3HamMeHOBaNach JajJbHEHIIMM COBEPLICHCTBOBAHUEM
TEXHUYECKUX CPEJICTB ABTOMATUKU U IIUPOKHUM, XOTS U HEPABHOMEPHBIM IS
pPa3HBIX OTpPACIIEW HAPOJHOIO XO34KMCTBA, PACHPOCTPAHEHHUEM ABTOMATHYECKHX
YIPaBISIOUUX YCTPOICTB C MEpexoAoM K Oosiee CIOXKHBIM aBTOMATHUECKUM
CUCTEMAaM, B YAaCTHOCTM B MPOMBILIIJIEHHOCTH — OT aBTOMATU3allMM OTACJIbHBIX
arperatoB K KOMIUIEKCHOW aBTOMAaTHM3alMy LEXOB M 3aBoAOB. CyleCTBEHHOU
YepTO SABIISETCS HUCIOJIB30BAaHUE ABTOMAaTUKU HA OOBEKTaX, TEPPUTOPUAIBHO
pPacnoJIOKEHHBIX Ha OOJIBIIMX PACCTOSHUAX APYr OT Apyra, HalpuMep KPYIHbIE
IIPOMBILUICHHBIE W JHEPreTUYECKUE KOMIUIEKCHI, CHCTEMBI  YINIPABJICHUS
KOCMUYECKHAMHU JIETATEIIbHBIMHU alllapaTaMu U T. 1. /{1 CBA3U MEXY OTAECIbHBIMA
YCTPOMCTBAMM B TaKMX CHCTEMax MPUMEHSAIOTCA CpPEICTBA TEJIEMEXAHUKH,
KOTOpbIE COBMECTHO C YCTPOMCTBAMHU YHPABICHUS U YNPABISEMBbIMU OOBEKTaMH
0o0pa3yloT TeleaBTOMAaTUYECKHE CHUCTEMBl. bonblioe 3HaueHue Mpu ITOM
NpUOOPETAIOT TEXHUYECKUE (B TOM UHMCIE TEIeMEXaHUYECKUE) CpelicTBa coopa u

aBTOMATHUYECKON 00paboTku WHGPOpPMAIMK, TaK KaK MHOTHE 3a/ladyd B CJIOKHBIX
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CHCTEMax aBTOMAaTUYECKOTO YIPABIEHUS MOTYT OBITh PEIICHbI TOJIBKO C TOMOIIBIO
BBIYMCIIUTENbHON TeXHUKU. HakoHel, Teopusi aBTOMAaTHUYECKOIO PEryJIHpPOBaHUSA
yCTylaerT MecTo OOOOIIEHHONW TEOpUU  aBTOMATHYECKOTO  YIpaBICHUS,
OOBEIUHAIONMIEH BCE TEOPETHUECKHE aCMEKThl aBTOMATUKH U COCTABISAIOIICH
OCHOBY OOIIIell TEOPUU YTIPABIICHUS.

BaxxHpIM TMOHSTHEM aBTOMATUKH SBJISETCS «aBTOMaTy. ABTOMAaT (OT
rped. autdmatos —camMoAeHCTBYOIINIA) — CaMOCTOSITEIIBHO JNEUCTBYIOIIEE
YCTPOMCTBO (MJM COBOKYITHOCTH YCTPOMCTB), BBIMOJHAIONIEE IO 3aJlaHHON
nporpamMme 0e3 HENOCPEACTBEHHOTO Y4YacTHsl YeJIOBEKa IPOLIECCHl MOIy4YEHUs,
npeoOpa3oBaHus, TMepeJadyd W  HUCIOJNb30BaHHUS JHEPruu, Marepuaita |
uHdopmaIuu. ABTOMAThI IPUMEHSIOTCS JIJIsl TIOBBIIIEHUS MTPOU3BOAUTEIILHOCTH U
oOnerueHus TpyAa 4elOBeKa, Uil OCBOOOXKAEHHMS €ro OT paldoThl B
TPYAHOJIOCTYIIHBIX WJIA OMACHBIX JJISI )KU3HU YCIOBUSAX.

Taxk >ke aBTOMAaT — OJJHO U3 OCHOBHBIX MOHATUM KHOEPHETUKH; aOCTpaKTHAs
MOJIEIb TEXHUYECKOM WM OHOJOTMYECKOM CHCTEeMBbl, MepepadaThiBaronas
TUCKpeTHYI0 (1M]poByt0) HMHPOpMAIUIO AUCKPETHBIMU BPEMEHHBIMH TaKTaMHU.
Haubonee wu3yueHbl KOHEYHbIE aBTOMAThl. l3yueHMeM Takux aBTOMAaTOB
3aHUMAETCs TEOPHUSI aBTOMATOB.

Takke B TEXHUKE BBOJUTCS TOHSTUE «aBTOMATUYECKOE YIIPABIICHHUE) —
COBOKYMHOCTb JIEWCTBHUI, HANpaBJCHHBIX HA TMOJACPKAHUE WU YIyUIlICHHUE
GyHKIMOHUPOBAHUS YNPABIIEMOr0 00bEKTa 0€3 HEMOCPEICTBEHHOTO YYacTHs
YeJIOBeKa B COOTBETCTBMM C 3aJJaHHON IIEJbI0 YNpPaBJICHUS. ABTOMATHYECKOE
yIOpaBJIE€HUE MUPOKO MPUMEHSAETCS BO MHOTUX TEXHUYECKHX U OMOTEXHUYECKUX
CUCTEMAaxX JJIsI BBIIOJHEHUS ONEpaluid, HE OCYIIECTBUMBIX YEJIOBEKOM B CBSI3U C
HEOOXOJAMMOCTBIO  MepepaboTKU  OOJIBIIOTO  KOJMYecTBa HMH(OpManuu B
OTPAaHUYEHHOE BpPEMs, ISl MOBBIICHUS MPOU3BOJIUTEIHHOCTH TPYa, KAueCTBA U
TOYHOCTH PETyJIUPOBAHUS, OCBOOOXKECHHUS YEIOBEKA OT YMPABIICHUS] CHUCTEMaMH,
(GYHKUMOHUPYIOIUMH B YCIOBUSAX OTHOCUTEIBHOM HEAOCTYMHOCTH WJIM OMACHBIX

JUTS 3I0POBBS.
16


http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

1.23a0auu, pewiaemvie npu aemomamuueckom ynpasieHuu

mexnojiocunuecCKumu npovueccanu

3aaya aBTOMaTHYECKOTO YIPABJICHHUSI COCTOUT B TOM, YTOOBI NPU HAIUYUU
BJIMSTHUS TIOMEX Ha OMpEeeJICHHbIE pabodre MOoKazaTelr MalliH WM arnapaTtoB
TaK MPOTUBOJICUCTBOBATH 3TOMY BIHMSHUIO, YTOOBI MPUHYAUTEIIHHO 00€CTIeUYnBAIICS
3aJaHHBIA 3aKOH (MJIM XapakTep) HW3MEHEHHs pabouymx Tmokasarenei. Takum
oOpa3om, Onarogaps aBTOMATUYECKOMY YIIPABJICHHUIO PETyIHpyeMas BETUYHUHA
MOKET COXPaHATh WJIM BOCIIPOM3BOINUTH MIPEANMUCAHHBIC € 3HAUCHUS HE3aBUCUMO
OT BO3JICUCTBUS TTOMEX MJIM BO3MYIIICHHM.

[Ipy  HaMUYMKM  AaBTOMATHYECKOTO  PETYJHPOBAHUS  COKpAIIaceTCs
MPOJOJDKUTEILHOCTh ~ MPOTEKAaHUsSI — MEPEXOJIHOTO  Mpollecca,  BBI3BAHHOTO
BO3MYIIAIONIUM WM PEryJIUPYIOMUM BO3JeHCTBUEM. PaBHBIM 00pa3oM MOKET
OBITH OOecIiedeHa BO3MOKHOCTh paOOThI C aBTOMAaTUYECKHUMH «OTCEUYKaMU», T.€. C
3aJIaHHBIM OTPaHUYCHUEM BEJIMYUH TOKA, HAMIPSHKEHUS U T.11.

OcHoBHas 3a7a4a aBTOMAaTHYECKOTO YIIPABJICHUS COCTOUT B OBICTPOM YUETE
X0J1a PETYIUPYEMOTO TIPOIIeCcCa U BEIMYUH, ONPECIISIONIUX €r0 XapakTep, a 3aTeM
B (opMupoBaHMM BO3JEHUCTBHI CHCTEMBI, oOOecneunBaromed Hauboee
ONTUMAJbHOE pEryJupoBaHMe. 3aJada »dSTa BeCchbMa CIOXHA BCIEICTBHUE
MHOT000pa3usi MPOU3BOJACTBEHHBIX IMPOIIECCOB M OOJBIIOr0 uwucia (HakTOpOB,
BIUSIOMMUX Ha HUX. Ho, Kpome TOro, W camMu TMEIH, OCYIIECTBISICMBIE
pPETYIMPOBAHUEM, MOTYT OBITh BEChbMa Pa3IMYHBIMU. boyiee moapoOHO OCHOBHAS
3a/laya aBTOMATHYECKOTO YIMpaBlieHUs (PEryIupoBaHus) cPOpMyIUpPOBAHA HUKE

IIPY PACCMOTPEHUHU TEOPUH aBTOMATHYECKOTO YIIPABIICHUSI KaK OTPACIIA HAYKH.

1.3 Teopusa asmomamuuecxkozo ynpasienus KaK ompaciv HAYKU
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Teopuss aBTOMATHYECKOro YIpaBi€HUs (pEryJMpOBaHUsI) CTPOUTCS Ha
OCHOBE JpPYIHMX HAayK: TEOpPHHM JJIEKTPHUUYECKHX ILENei, AIEKTPUUYECKON CBs3H,
MEXAHUKH, 3JIEKTPUUYECKUX MAIllMH, HO BMECTE C TEM OHA CUHTE3UPYET, Pa3BUBAET
1 0000111aeT CoiepKAIIUECS B ITUX HAyKaX MOJIOKEHUS.

B TO Xe BpeMs Teopus aBTOMAaTHYECKOI'O pETYJIUPOBAaHUS OTBIEKAETCA
MOJIHOCTBIO OT PACCMOTPEHUsI TAKUX TMOHATUM, KAaK SHEprus, TEIo (Harpes),
KOA(UIIMEHT TMOJE3HOTO JEHCTBUS, MIPAIOIIUX BAXKHYIO POJb B TEXHUYECKUX
HaykaX. Iloaromy oOm@as Teopuss aBTOMAaTU3allMd IPOLECCOB HE SABIISAETCSA
(bu3nueckoil Teopreil B 0OBIMHOM IMOHMMAHHUU 3TOTO CJIOBA, & CKOpEe MOXOAUT Ha
MaTE€MaTUYECKUE TEOPUHU, TaKXKE JIMIICHHbIE KOHKPETHOIO 3HEPreTHYECKOro
comepxkanuss. Ho mpu BceM CXOACTBE C MAaTeMaTHYECKHMMHM TEOPHUSIMH TEOPHs
aBTOMATUYECKOT'0 yNpaBiieHUs (PEryJIHMpPOBaHUs) BCE K€ HE MOXKET OBbITh CBEEHA K
HUM HU3-32 OTCYTCTBUS B ITOCJIETHUX MOHATHI O MPUUMHHOM 3aBUCUMOCTHU U 00 0J1-
HOCTOPOHHEW U YIPABJISIFOLIEH CBS3H.

N3yyaeMoe B TEOpUM aBTOMATUYECKOIO PEryJUPOBAHUS MPOXOXKIACHHUE
CUTHAJOB AaBTOMAaTU3UPYEMBIX MpPOLECCOB («MH(OpPMALMN») TMPOUCXOIUT BO
BPEMEHH, a CaMU CHUTHajJbl MOTYT MpETepHeBaTh HEXeIaTelIbHbIe W3MEHEHUS
amMIuinTynpl, ¢gopmel U T.1. Ilo cymecTtBy rjiaBHOe BHUMaHUE B TEOpUHU
aBTOMATUYECKOTO PpEryjIMpOBaHUS OOpalleHO Ha KAa4eCTBEHHYIO CTOpPOHY
B3aUMOJICUCTBUS MEXAY Pa3IUYHBIMU 3JIEMEHTAMU CUCTEMBI U Ha TIOBEJEHUE BCEU
CHUCTEMBI B PE3YyJIbTATE 3TUX B3aUMOJICVCTBUM.

Teopusi aBTOMaTHYECKOr0 PEryJMpOBaHUs KaK OTPacib HayKH pa3BUBAIACH,
HaunHast ¢ 20 - 30-x rr. XX B. U ee pazBuTue OymeT MpOAOIKATHCS JaNbIIIe.
[ToaTOMY MMEET MECTO CYIIECTBOBAHUE MHOTOYHUCIIEHHBIX TEPMHUHOB JIJIS1 OHUX U
TeX K€ MOHATUN. B nexkumsx OynyT yKa3blBaThCsl TaKkKe MapajuiesIbHbIe TEPMUHbI
(CHHOHHMMBI), TPUMEHSEMbIE B TEXHUYECKOW MpPaKTUKE M B JuTeparype. B
HACTOSIIIEE BpEMs TEOPUS AaBTOMATUYECKOIO PpEryJIMpOBaHUs BBIPOCIA B
CaMOCTOATENbHYI0 OTpacib HAyKHM €€ CBOMMHU XapaKTEpPHbIMU MOHITHSIMH,

MCTOAaMHU, KPUTCPHUAMU U CUMBOJIAMMU.
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TepMuH «aBTOMaTUKa» MPOUCXOAUT OT IPEYECKOr0 CIOBA — «aBTOMATOCY, YTO
O3Ha4YaeT «CaMOABIXKyIIUHCs». [lepBOHAYaNbHO ATOT TEPMHUH OPUMEHSIICA IS
0003HaYeHHUsI TUKOBUHOK, CAMOJIBIXKYIIUXCS WM CaMOJICUCTBYIOIIUX YCTPONCTB.
B Hame Bpems 3TO NOHATHE 3HAYUTENIBHO PACIIMPHIOCH U ISl HETO CYLIECTBYIOT
pa3IM4YHbIEC ONPEACIICHUS.

[Toxxany#t, HauOosiee TOJIHOE W3 HUX CJEAYIOLIEe: TEPMUH «aBTOMATHKA
O3Ha4yaeT OTPacib HAYKU U TEXHUKHU, OXBATHIBAIOIIYI0 COBOKYITHOCTh TEXHHUUYECKHUX
CpPEICTB M METOJOB, OOECHEYMBAIOIIMX BBICBOOOXKIECHUE YEJIOBEKa OT
HEIMOCPEICTBEHHOIO YYacTHsl B IPOM3BOJICTBEHHOM MPOLECCE, B YaCTH, CBSI3aHHON
C BBIMOJHEHUEM (YHKIMI KOHTPOJS M YIPaBICHHUS TMPOILECCAMU IYyTEeM
YCTaHOBJICHHSI COOTBETCTBYIOIIMUX CBS3€d MEXKIy MallMHAMH (YCTpOMCTBaMHu),
OCYUIECTBIISIIOLMMU TOT MPOILIECC.

[Ton aBTOMaTWUYECKUM YCTPOMCTBOM TIOHUMAETCS YCTPOMCTBO, OCY-
HIECTBIIAIONIEE YIPABICHUE WM  KOHTPOJb IPOU3BOACTBEHHOrO Ipoliecca B
3aBUCHUMOCTH OT 3aJlaHHBIX YCJIOBHM M oOOecreuuBaroiee BbICBOOOXKICHUE
YeJIOBEKa OT BHITIOJIHEHUSI TUX (QYHKIIUH.

Takum  00pa3oM, aBTOMATHYECKOE  YCTPOMCTBO, T.€.  YCTPOMCTBO,
neiicTByroliee 0e3 HEeMoCPeICTBEHHOIO Y4YacTHsl 4€JIOBEKa, MOXKET BBIIOJIHATDH
GyHKIUA KOHTPOJIS, 3alUTHI, YIPABICHUS U PETYIUPOBAHUS, T.€. BCE OCHOBHBIC
GyHKUMHA, HEOOXOAWMMBIE [UIsl YOpaBi€HUS JOOO0H MAIIMHONW WU  JIIOOBIM
IIPOU3BOJICTBEHHBIM IPOLIECCOM.

Hapsiny ¢ TepMHHaMu aBTOMaTuMKa, aBTOMAaTUYECKOE PEryJUpOBaHUE YaCTO
MOJIB3YIOTCS JIPYTUM PACHPOCTPAHEHHBIM TEPMHUHOM - KHOEPHETHKA, KOTOPBIN
MPEACTaBIICT cO0OW OoJiee MIMPOKOE MOHSATHE, BKIIOYAIOIIEE aBTOMATHUKY Kak
HEKOTOpYI0 YacTh. Hamo ckaszarb, 4YTO CIIOBO «PETYJSATOP» MPOUCXOAUT OT
JATUHCKOTO CJIOBA «YIPABJISIONINI», KOTOPOE B CBOIO OuYepeab 00pa3oBaHO OT
IPEUYECKOT0 CJOBa «KHOEpHECHi», T.e. KOPMUHWHU, PYJIEBOM, mpaButeiab. B cBoe
BpeMmsi emie [lnaToH mosjp30Bajcs OJOBOM «KuOepHeTuka», a Ammep B 1840 r.

BOCTIOJIB30BAJICSI UM IS Ha3BaHMs HayKud o0 ympaBieHHH rocyaapctBoMm. CroycTs

19



crosierue, H. Bunep okoHUaTeNbHO BBEIN B IIUPOKOE YHOTPEOIECHUE ITOT TEPMUH,
KOTOPBIN BECbMA YIA4YHO BBIPAYKAET 3aKIFOYEHHBIM B HEM CMBICIL.

[lo onpenenenuto Bunepa, «kuOepHETHKA - HayKa O CaMOYIPABIISIIOLIUXCS
cucTeMax M 0O0pa3oBaHUSAX: MalllMHAX, OpraHu3Max, odmectse». KubepHernka
3aHUMAeTCsl M3yYE€HHEM CHUCTEM JII0OOM MPUPObI, CIOCOOHBIX BOCIPUHUMATD,
XpaHUTh U nepepadaTbiBaTh UH(MOPMAIIMIO U UCITIOIB30BATh €€ VISl YIPaBICHUS U
perynupoBanus. Ha mepBoM MEXIyHapOJHOM KOHIpEcce IO KHOEpPHETHKE B
Hamriope (1956 r.) Obuio nmaHo Haubosiee IIMPOKOE, HO MEHEE KOHKPETHOE
onpenenenre kubOepHeTuku: «KubOepHeTHKa €cTb HCKYCcCTBO 3(PQPEKTHBHOIO
nerctBus». KuOepHeTMka B MPUIIOKEHUWU K 3aJadyaM TEXHUKH BBIJIEISETCS B
CaMOCTOSITENIbHYIO OTPAcib HAYKH - TEXHUYECKYIO KHOEPHETHKY.

HecMmoTpss Ha 3TO, 3agaun W NpoOJeMbl AaBTOMAaTUKA U TEXHHUYECKOU
KUOEPHETUKH B 3HAYUTEJIBHOM CTENEHU COBMAJAIOT M TOYHOTO pa3rpaHUYEHUs
MeXJy HUMH IIpoBecTU Helb3sl. [loaToMy mHOrga B nuteparype o0a 3TU NOHATHUSA
OTOXACCTBISIIOT W JAIOT MM Takoe OOBEAMHEHHOE OIpEACNIEHUE: «CUCTEMA,
ciyxartas [) s nepenayn cCurHana uiv uHpopMaluu B To Wik uHOU Qopme, 2)
JUISL YOPABJICHUS OAHOW WJIM HECKOJbKMMH MepeMeHHbIMU». s oboux 3Tux
ciiyyaeB OyJeM Ha3blBaTh MOHATUS «CHUCTEMOM aBTOMATHYECKOIO pEryJiu-
pOBaHUS», WU «KUOepHETHYeCcKo cuctemoin». [lpu sToit mepemaua curHaia
COCTOUT B YIIPaBJIEHUU OJIHOM MEPEeMEHHOM (Ha BBIXOJI€) B COOTBETCTBUU C JPYTroit
nepemMeHHou (Ha BXxoje). [IoaToMy cuCTeMbl WM yCTPONCTBA, UMEIOLIUE JIETI0 C
CUTHAJIaMH, BOCIPUHHUMAIONIME, TpeoOpa3yrouie, Mepeaarolre, XpaHsilue,
oOpabaThIBalOIIUE WU UCTOJIb3YIoMe HHGOPMAIKIO (CUTHAJIBI) U pabOTaloIIKe B
COOTBETCTBHUHM C OIpEACICHHbIMA IpaBUjaMHu, OyJleM Ha3blBaThb CHUCTEMaMH
aBTOMATHYECKOTO  peryjaupoBaHusi (ympaBlieHHUs) WM KUOEPHETHUYECKUMU

CHUCTCMaMU.

1.4 Pons d6axanaspa u e2o npogheccuu npu agmomamuzayuu

MmMexXHOo102u4YeCKux npoueccos u npouseot)cme
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Ponb unkenepa, 6akanzaBpa B COBpEMEHHOM OOIIIECTBE BEJIMKA U B MEPCIEK-
TUBEe Oyner wuMeTh eme Oombiiee 3HaueHue. CaMoO CIOBO  «UHXKEHEP»
(GpaHIly3cKOTO TPOUCXOXKACHUS U TMOAPAa3yMEBaeT uYeJIOBEKa TBOPUYECKOTO,
CIIOCOOHOTO K CO3J1aHUI0 HOBOro. [IOHATHME «TEXHUKa» TAaKXE CBS3aHO C
TBOPYECKUM XapakTepoM TpyAa. OHO MPOUCXOAUT OT CJIOBA «TEXHE», KOTOPHIM B
Hpesueii ['peruu xapakTepu30Balid peMECICHHHUKOB, OCOOEHHO MPOCIaBUBIINXCSA
CBOMM MacTepcTBOM. OJHaKO B COBPEMEHHBIX YCIOBHUSAX PEBOIIOLUOHHBIX
U3MEHEHUH B cepe MaTepuaibHOroO MPOU3BOACTBA U B CUCTEME TEOPETUUYECKUX U
NPUKIAJAHBIX HAayK (YHKIIMM HH)KEHEpa CTAHOBATCS OoJiee OTBETCTBEHHBIMH,
TBOPUYECKUMH, U TIOHATUE «UH)XKEHEP» B CUIy OOBEKTHBHBIX M3MEHEHUI BHOBb
npruoOpeTaeT NpeKHUI TBOpUYECKU cMbIcia. Teneps u B Oyayiiem, Korjga padoTy B
cpepe YMCTBEHHOTO TpyJa OyIyT BBINOJIHATH BBIYUCIUTENIbHBIE MAIIHUHBI,
BO3MOKHOCTH ISl TBOPYECKOE HAYYHOU JEATEIBHOCTH MHYKEHEPA PACIIUPSAIOTCS.
NuxeHepsl MOTYT H JOJDKHBI HENOCPEICTBEHHO IIpPEBpaliaTh HAyKy B
IPOU3BOJCTBEHHYIO CHUJTy OOIIECTBA, UCIONb3Yys €€ JOCTUKEHUS JIJIsl MOBBIIICHUS
MPOU3BOJAMUTENILHOCTU TPYyJa M KayecTBa NPOAYKUMU B cdepe MaTepHaIbHOIO
IIPOU3BOJICTBA.

Ponb unxkenepa, 6akanaBpa u jganee OyAeT o4yeHb Benuka. be3 HoBelen
TEXHUKH, 0€3 HOBBIX OTKPBITUN U HOBBIX MPOHUKHOBEHHI B TaillHBI MPUPOIBI HE
MOTYT paboTaTh UHKEHEPHI, 0COOEHHO aBTOMAaTYUKU. [103TOMY OHU JOIKHBI OBITH
CHEeUaINCTaMH, CIIOCOOHBIMH TBOPYECKH, HA BHICOKOM HAyYHOM U TEXHHUYECKOM
YPOBHE pelIaTh CTOSUIME MEpPe] HUMH 33Jladyd U T€ MpoOJIEMbl IIMPOKOIro MJIaHa,
KOTOPBIE 3aTPAaruBarOT BCE CTOPOHBI AEATEIBHOCTH YEJIOBEKA.

Bxilan TeXHMYECKONM HHTEJUIMICHLIUM B Pa3BUTHE COBPEMEHHOM HAayKHU
3aKJII0YAETCs B TOM, YTO OHA, UCIIOJb3Yys OpraHbl TOCYAApPCTBEHHOIO YIIPABIICHUS
HapOJHBIM XO35IIICTBOM, CUCTEMY XO35HCTBEHHBIX U OOLIECTBEHHBIX OpPraHU3aln,

aKTUBHO YYacCTBYIOT B pa3paboTKe MOJITOCPOYHOM TEXHUUYECKOW TOJUTUKHU
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roCy/1apcTBa, B BBIPA0OTKE KOHKPETHBIX Mep TMOBBIIICHUA 3()PEKTUBHOCTU U
Ka4yecTBa MPOU3BOJICTBA.

Takum  oOpa3oMm, TeXHHUYECKas  HMHTEJUTUTEHIMS  MPOMBIIUICHHBIX
NPEINPUITHIA, 3aHUMasl BaYKHbIE TTO3UIIUHN B OOIIECTBEHHOM MPOU3BOICTBE, BMECTE
c pabouuM KJIACCOM, YYEHBIMH BBICTYNAET OJHON W3 OCHOBHBIX ABIKYIIUX CHII
HAYYHO-TEXHHUYECKOTO MPOrpecca, MPOABIAs OOJbIIYI0 aKTHBHOCTh B YCKOPEHUU
ero TemrnoB. M3MeHeHne cocTaBa TEXHUYECKON MHTEIUTUTEHIINH XapaKTepU3yeTcs
HE TOJBKO TIOBBIIIEHUEM YpPOBHS OOpa30BaHUS, HO U TMOSIBIEHHEM HOBBIX

CIIEHHAIBHOCTEN, TAKMX KaK 3JIEKTPOHIIUK, IPOTPAMMUCT, MEHEIKEP, TU3aNHED U

Ap.

Pazngen 2 MeTtoanueckue yKa3aHus K NPaKTHYeCKO# padore Ne 2
«ABTOMATHKA B I0MCTOPUYECKOM MEPHOAE U AHTHYHOCTH. ABTOMATBI
CpenneBekoBbs, 3n0xu Bo3poxnenus u HoBoro Bpemenu»

2.1 Aemomamuka é doucmopudecKkom nepuooe

[lepBble CcaMOJEHCTBYIOLIME YCTPOMCTBA MOSBHIKACH €HIE B TIIYOOKOM
IpeBHOCTH. [Iprmepamu nepBbIX aBTOMAaTUYECKUX CUCTEM MOTYT CIIY’KUTh OPYIHs
0XxOThl. JIyK M cCTpenbsl M3BECTHBI IABEHAALATh ThHICAY JET. JIpeBHHE OXOTHUKH
UCIIOJIb30BaJIM JIOBYIIKM Ha 3BEPUHBIX TpOMax B BHUJAE MaJaAOLIEro OpeBHa WM
CETU-JIOBYIIKHU. B 3TOT mepruosa Haxo4sT CBOE NPUMEHEHUE TAK)KE CaMOCTPEIIBI, 110
CUX MOp HCIOJb3yEMbIE HEKOTOPBIMH CEBEPHBIMH HApOJaMH, HANPHUMEDP, KOMHU
CTaBWJIA CAaMOCTPEJIbI Ha 3Beps, a TAKXKE I OXPaHbl CBATUIIMIL SI3bIYECKUX OOTOB.

JlanbHeWIuM  pa3BUTHEM CaMOCTPEJIbHOM TEXHUKH cTajn  apoaier
(dbp. arbaléte, ot mo3gHe-nar. arcuballista: mat. arcus— nyxk wu ballista —

MeTaTeIbHBIA CHAPS) KaK CTPEIIKOBOTO, TaK M OOJITOBOTO THUIIA.

22
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http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA#.D0.9F.D0.BE.D0.B7.D0.B4.D0.BD.D1.8F.D1.8F_.D0.BB.D0.B0.D1.82.D1.8B.D0.BD.D1.8C
http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

B nmoucropuyeckoM NEpHOAE NPUMEHEHUE aBTOMATHYECKOM TEXHUKH
HOCWIO  JMNU30JIMYECKHA  XapakTep M  CIYXWIO YHCTO  YTHJIMTAPHBIM,
MPaKTUYECKUM  IICJISAM. [IpumeHeHne  caMOJECHCTBYIOUIMX  YCTPOMCTB
OrpaHUYMBAJIOCh MCIOJB30BAaHUEM HMX JJI1 OXOTHl M 3aIUTHI OT JUKHUX 3BEpEd H
nOoCTOpOHHUX. [IpH 3TOM B KadecTBE PHEPrUU, MPUBOISAIICH B JEeHCTBUE aBTOMAT,
UCIIOJIb30Baach CUJIa HATSIHYTOM BEPEBKH, CHJIa YIPYTrOCTH BETBU WJIM CTBOJIA
JepeBa W/WAM cuUJa TSDKECTH Tpy3a (NPOTMBOBECA), MPHUBA3AHHOTO K

9YBCTBHUTCIBHOMY JJICMCHTY.

2.2 Aemomamuxka GHMUYHOCIMU

B anTMYHOCTH 3HaUYeHHWE aBTOMATHUKW HE M3MEHUIOCh. B JlpeBHem Erunte
JUISL 3alllMTHl yCHIMAJIBHUIL (PAapaoHOB HCIOIb30BATUCh CHUCTEMBl XUTPOYMHBIX
JIOBYIIEK: CAMOCTPEJIbI, OOPYUIMBAIOIIHUECS IMOTOJKH, IIUThI-IIEPEBEPTHIIINY» U
MHorue apyrue. [IToMruMo 3alMTHRIX MEXAHW3MOB B AHTUYHOCTH CYIIECTBOBAIH U
pa3zHo0Opa3Hbie MalIMHBI BOGHHOTO Ha3HaueHus. Tak, HanmpuMmep, Ha BOOPYKCHUH
apmMuu PuMckoi uMrnepun ObUIH CTPEJIOMETATENbHbIE MAIIMHbI (KaTamyabThl [4]) 1
oammmcTtel (nat. ballista, ot rpeu. ballistos — «6pocatsy).

B napeBHerpedeckux TeaTpax HMCHOJIb30BAIUCH CHELHUANbHBIE MOIBEMHBIE
MEXaHU3MBI — 20peMbI (0T rped. E0reME — MOJHUMAIO).

B 3noxy aHTMYHOCTH  HEOAHOKPATHO  CO3JABAJIMCh  YCTPOMCTBA,
UMUTHUPYIOIINE JIBUKEHUS KUBBIX CYIIECTB 0€3 BUJIUMOTO Yy4acTHs JBIKYIIEH
cuibl. [IpakTueckue 3HAUYEHUS] TaKUE€ «aBTOMATbl» HE HMEINH, HO, OCTaBasCh
3aHUMAaTEJIbHBIMUA UTPYIIKAMHU, OHH OKa3aJIuCh CBOETO POJia MPEeIIIeCTBEHHUKAMU
coBpeMeHHbIX aBTOMaToB. Tak Apxut Tapenrtckuii (VI —V BB. 10 H. 3.) U3rOTOBUI
«etatomero ronyos», Jmutpuit dDanepckuit (I B. 10 H. 3.) —  «mmoM3arONTyIO
YIIUTKY».

Hamnbonee m3pecTHsl aBTOMaThl I'epoHa Anexcanapuiickoro (I B. 1o H. 3.).

ABtoMar [I'epoHa UIsI TPOJAXU «CBSIIEHHOW» BOJBI SBUJICA MPooOpazoM
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http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

aBTOMATOB JUIsI OTIYCKa >KuAKOCTed. Taxkxke ['epoHy mnpuHamIe)kam aBTOMAT,
KOTOPBIM pacnaxuBall IBEpH Xpama. MexaHn3Mbl U aBTOMaThl I'epoHa He HalIu
CKOJIbKO-HUOYb HIUPOKOTO MPAKTUYECKOTO NMpuMeHeHus. OHU ynoTpeOsiuch B
OCHOBHOM B KOHCTPYKLUHSX MEXaHMYEeCKUX wurpymek. OH MOCTpows Teatp
MAapUOHETOK, HCIIOJHABIINX MSTHAKTHYIO IBECY O BO3BPALICHUHU TPOSHCKUX
repoeB. B KkayecTBe HCTOYHMKA OHHEPruu JUisi CBOMX wu300peTeHuit ['epon
WCIIOJIB30BaJl B OCHOBHOM T'HJIPOCTATUYECKYIO HAIPY3KY, HEKOTOPBIE IPUBOJUIUCH
B JIB>KEHUE MO IEVCTBUEM MEPETPETOrO Mapa.

3HAMEHUT JPYyrol APEBHETPEUECKHN MATEMATHK, MEXAHWK W HHXXEHEP
Apxumen (287 1. 10 H. 3. — 212 1. 10 H. 3.) 3 Cupaky3. Ero renuto mpuHaieKuT
n300peTeHre mnojucnacra (cuctemMa OJOKOB JJisi MOJHATUS KPYHMHOTOHHAKHBIX
Ipy30B), KpaHa U OECKOHEUHOI'0, MJIM apXUMEA0Ba, BUHTA, UCIOJIb3YEMOTO 10 CHX
nop B Erunte 1y nogbema BOJBI.

B npeBHoCcTH aBTOMAaThl NpPUIYMBIBAIM H300peTaTENN-OJUHOYKH, U, Kak
IIPAaBWJIO, B EIUHCTBEHHBIX OJK3eMIULIpax. l[IpyueM B OCHOBHOM IIOCTpOEHHWE
aBTOMAaTOM OCHOBBIBAJIOCh HE Ha CTPOrOil TeopeTHuecKor 0ase, a Ha MeToje pod
U OLIMOOK, a TaK’K€ HAa MHTYUTHUBHBIX JIOraJIkaXx aBTopa. ABTOMAThI TOI/Ia HOCUIIO
XapakTep CKOpee MPOU3BEIEHUS HCKYCCTBA, HEKEIU NMPAKTUYECKH NMPUMEHUMOMN
Bemy. [Ipu 3TOM aBTOpBEI HE PACKPBIBAIIM BCEX CEKPETOB IOCTPOCHHUS JAHHBIX
MallIyH.

B aHTH4YHBII ITEpHOJT aBTOMATHI B OCHOBHOM UI'Pajii BTOPOCTEIIEHHYIO POJIb,
TaKk Kak paOoBia/iesibueckoe OOIIECTBO HE HMMENO MOTPEOHOCTH B 00JIETYEHUU
TpyJa paboB, MO3TOMY aBTOMAaThl TOTO BPEMEHHU 3a4acTyl0 HCIOIb30BAINCH
TOJIBKO ISl YBECEJIUTEIBHBIX LENEH WM 3MU30AUYECKH B XOJE BOOPYKEHHBIX

CTOJIKHOBEHMUI.

2.3 Aemomamut Cpeonesexosvs u snoxu Bo3posrcoenusn
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CylIllecTBEHHO TOBIUSAJIO Ha Pa3BUTHE AaBTOMATHKU HM300pETEHUE YacOB C
npykuHHbiM 1ipuBoAoM (II. Xenseiin B I'epmanmu, XVIB.) M 0COOEHHO
MasTHUKOBBIX 4yacoB (X. ['toiirenc B 'ommanawu, 1657 r.), B KOTOPBIX BIIEPBHIC
VCIIOJIb30BAIMCh IPUHIMUITBI 1 MEXaHU3MBbI, MOJYYUBILINE BIIOCIEICTBUN IHPOKOE
IPUMEHEHUE B aBTOMaTrax. ABTOMAaTbl 3TOr0 MEPHOJA HOCHUIU TOJBKO
pa3BIEKATENbHBIN XapaKTep — AJIsI YBECEICHUS TPABUTENIEH U 3HATHBIX BEJIBMOXK.
B mepuon panHero ¢eomanuzMa MPOU3BOJACTBO MMEIO B OCHOBHOM PYYHOMH
XapakTep, 4To ObUIO JIOCTATOYHO MJisi IPOM3BOJICTBA TOBAPOB JUIsI COOCTBEHHOTO
NOTpEOICHUS.

Tak Ansbepr Marnyc (1193 — 1280), Benukwuii, B XIII B. uzobpen
MEXaHUYECKOTO «YEJIOBEKA-TIPUBPATHHUKAY, KOTOPBII OTKPBIBAJI ABEPh U KIIAHSJICS
MOCETUTENAM. 3HAMEHUTBIA Hemelkuid yudeHbli XV Beka Pernomontan (1436 —
1476) ckOHCTpyupOBaj JIETAIOUIYI0 MyXy M OpJla, MAIIyIIEro KpbUIbSIMU U
KHBaromero rojaoBod. Opén, kak ObLIO 3aayMaHO, NMPUBETCTBOBAJI HMIIEpaTopa
CasmmenHoi PuMckoii umnepun Makcumunuana | (1459 —1519).

Jleonapno na Bunum (1452—-1519) nns BcTpeuw roctuBiiero B MusaHe
kopousst JlromoBuka XII M3roToBun bBa, KOTOPBIM WIEN IO TPOHHOMY 3aly U Y
NOJHOXUSL TPOHA OTKPBIBAJ JIAllAMU TPyJAb, BBICHINAs K HOraM KOPOJS JIMJIUU.
N3BeCcTHBI OmNMCaHusl «rOBOPSILUEH TOJOBB», CO34aHHOU Pomxepom biakoHOM
(1214-1294), «yKpOTHTEIBHHUIIBI 3MEi», IMMOCTPOCHHONW MEXaHUKOM [acToHOM
Jemanom.

B cpenneBekoBoii EBporie aBTOMaTM3M paccMaTpHUBaiach KAaK IPOSIBICHUE
YEepHOW Maruu, KOJIJOBCTBA M O€COBCKMX CHI. Penurmo3noe MupOBO33pEHHUE
Memano OypHOMY pa3BUTHIO aBTOMATHKU. bopnOa CBstoit WHKBH3UIMU C
n300peTaressiMi MpUBeia K 3aKPHITOCTH HAYYHbIX 3HaHWW. Bosi3Hb OOBUHEHMI B
epecu 3acTaBisiyia yueHbIX CpeqHEBEKOBbsS CKpPbIBaTh CBOM H300peTEHUs. DTO
ObUIO CBSI3aHO C PEJIMTHO3HBIMU BO33pEHUSMHU Ha bora kak eIMHCTBEHHOTO
TBOpLA — Jlemuypra. TBOpUTh MOT TOJIBKO OH, M YEJIIOBEK HE MOT OpaTh Ha cels

3TY POJIb.
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2.4 Aemomamuvr Hoeozo epemenu

B XVII-XVIII BB. B EBporne 6bu1H 04eHb MOMYJSPHBI BECbMa COBEPILICHHBIE
U JIOpOTHE MEXAaHWYECKHWE HIPYIIKU: «IIUCEI» AaBCTPUICKOTO H300peTaTesns
Opunpuxa ¢on Kuayca (1724-1789), cmocoOHbli aepxaThb MEpO M MHUCATDH
107 pa3nu4HBIX CJOB; «yTKa» U «diIerTucT» ¢paHiry3ckoro Mexanuka Kaka
Bokancona (1709-1789); «mapukmaxep» [. I'pacdenpaepa, «roBopsuii
4elioBeK» BeHrepckoro nuxenepa dapkamra Bonsdranra pon Kemnenena (1734—
1804). «YTka» BokaHncoHa Moriia BOCIIPOU3BOJUTE JOBOJIBHO OOMBIION KOMIUIEKC
pa3nuyHbIX IBWKEHUNA. OHAa HE TONBKO KpsKajia U MepeBUranach, IEpeBaIlBasCh
c 00Ky Ha OOK, HO TaKkke IUIaBaJla M IUIECKaJIachb B BOJE, JBUTajla TOJIOBOMA,
pacnpapisiia KpbUlbsl U MIPUBOJWIIA B MOPSAJOK MEPbs C MOMOIIBIO CBOETO KIIIOBA.
Kpome Toro, yrka nuja BoIy M KJI€Bajla 3€pHA, «IEpPEBapHUBas» HUX C MOMOIIBIO
XUMHUYECKUX BelecTB. «DIeNTUCT» TOro e aBTopa MpeacTaBisiia codoil purypy
B POCT Y€JIOBEKa, KOTOpas MOABMKHBIMU NaJblIaMU UCIIOJIHAJIA 3aJI0’KEHHBIE B €r0
nporpammy 11 menonnid.

HcTUHHBIMEH BHUPTYO3aMU CBOEro Jieia ObUIM IIBEMIIApCKUE YaCOBLIMKHU
[Teep-Kak po (1721-1790) u ero cbiH Anpu (1752—-1791) u3z Illo-ne-Pow.
SpkuMm mpumepoM TBOpuecTBa Jlpo-cTapiuero crajgd 4achl, NPEACTABICHHBIC
koposto  Ucnmanmn @epaumnanay VI (1713-1759):  kaxaplii 4ac  H3SIIHO
VCIIOJIHEHHBIM NACTYIIOK MOAHOCHUI KO PTYy TOPH WU TPYOMJI COOTBETCTBYIOLIEE
BpeMeHH KojiuuecTBO pa3. Colaka, jexaBlias y €ro HOT, JIJaéM pearupoBajia Ha
MpUKOCHOBeHUE K PpykTam. CTomino yopaTh pyKy, Kak Jiail mpekpaiaics. BecHoi
1770 r. I1.-X. JIpo co3nain nmepBoro MEXaHUHYECKOro 4eJIOBEKa — KYKIIy Pa3MEPOM C
nsaTUIeTHero pedenka. OHa cujena Ha CKaMeWKe Mepel CTOJMKOM M Iucaia
I'YCHHBIM IepOM, OOMaKuBasi €ro B CTOSIBIIYIO PSAOM YepHWIbHULY. [Ipudyem He
OpOCTO ClOBa, a 1enble (pa3bl U JaXKe MNPEAJIOKEHUS  KpPacHBBIM

KaJurpad@uueckum modyepkoM. Bech MPpUBOAHON MEXaHM3M pa3MeIajcs BHYTPHU
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MEXaHHYECKOTO MUCIA, OTYETO OH BRI elle u3sniHee. Korna MexaHndecKuid
YeNIOBEK MUCAN, OH JIBUTAJ TOJIOBOM, M3-32 YEr0 Ka3ajoCh, YTO OH CIIE/IUT 32 TEM,
yro mnumer. OKOHYMB TMHCaTh, OH TOCHINAT JUCT OyMarm TMecKOM IS
BBICYIIIMBAHUS YCPHIJI, @ [IOTOM CTPSIXUBAJ €T0.

CrenyromuM TBOpeHHeM cemerictBa J{po crana [TnanucTka. Kykia HamHOrO
MIPEBOCXOMIIA TI0 CJIOKHOCTA KOHCTPYKIIMHM TIPEABITYIUX MexaHoumoB. OHa
urpajga Ha (UCrapMOHHH, JIOBKO Ha)KMMas TaJbIlaMH Ha KIABUIIH, MPH 3TOM
[MnanucTKa HATypajbHO 3arjisijblBajia B HOTHI M JIaXe CAyBaja ¢ HUX COPHHKH.
Kpome Toro, oHa moBopaymBaia TOJOBY M Tja3a, Kak Obl CIEAs 3a MOJIOKEHHUEM
PYK, y Hee, KaK IPH JBIXaHWH, MEPHO B3JbIMajiach IPyb.

JIBMOKCHHS BCEX TPEX MEXaHMUYECKHUX KYKOJ OBLITM OYEHb €CTECTBEHHBI. DTH
aapousil (OT Tped. andros — denoBek, MyXunHa H €id0S — moao0HBIi) ObLTH
U3TOTOBJICHBI B KOMMEpPUYECKUX IeJsIX: MX BO3WIM 1Mo EBpore, mokaspiBas 3a
wiary. [lo3gHee, B 910Xy MPOMBIIUICHHOW aBTOMATHKH, TAKOTO POJia YCTPOHCTBA
HE MCUE3JIH COBCEM, a BHIPOJIWINCH B 0OJIEe MPOCThIC U JCIICBHIC MEXaHUYCCKUE
urpymkn. CymiecTBOBaiM Jake IIeJble MeEXaHWdueckue TeaTpbl. «TeaTpamu
aBTOMATOB» YKpalllaJldi HACTOJIbHBIC Yachl, KOTOPHIC MOKYIAIU OoraThie IO, H
OaleHHbIC Yachl, COOpPY)KABIIMECS IO 3aKa3aM TOpOJCKHUX Biacteil. CeromHs,
Hanpumep, B [Ipare 10 cux mop MOXXHO BUAETH Yachl CTapOMECTCKON paTyIu, Ha
KOTOPBIX KYKJIbI-aBTOMAaThl €KEYaCHO pPa3bIrPhIBAIOT IIEJIOC IMPEICTaBJICHHE.
3auaTKi TPUMEHEHHUS aBTOMATHYCCKOH TEXHWKH MOXXHO OOHApYXUTh IpHU
MaHy(hakTypHOM Mpou3BoAcTBe. Cro/la MOKHO OTHECTH MCIOJIh30BaHUE JPOOUIIOK
WIH BO3AYXOIYBHBIX MEXOB, NMPHBOJUMBIX B JIBHOKCHHE BOJISHBIMH KOJICCAMH.
JloporoBusHa ¥ HEHAJC)KHOCTh aBTOMATHKH HE IMO3BOJILIM HCIOJIL30BaTh €€ B

Ka4€CTBC MHCTPYMCHTA B ITPON3BOACTBC.

Paznen 3 MeToanueckue yKa3aHus K NpakTu4eckoii padore Ne 3

«ABTOMATBI — HCTOYHUKH HpOMbIIHJIeHHOﬁ PE€BOJIIOLIAN
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3.1 Aeémomamuvt — UCMOUHUK NPOMBLULTIEHHOIL PEBONIOUUL

IIepBoe MpOMBILIIEHHOE UCIIOJIb30BaAHME aBTOMATOB OTHOCUTCA K X VIII B. —
MIEPUOTy TIPOMBITIUICHHON PEBOJIIOIMH, KOT/Ia CPEJICTBA TPyAa MPHUOOPETH TaKyIo
MaTepualibHyl0  (QOpMy  CYIIECTBOBaHUS, KOTOpas oOycllOBUJAa  3aMEHY
YEJIOBEYECKOW CHUJIbI CHUJIaMU MPUPOIHOTO MPOUCXOXKICHUS U PYTUHHBIX TPUEMOB
B OpPTaHU3ALMU TPYJa CO3HATENBHBIM UCIIOJIb30BAHUEM HAKOIIJIEHHOTO OIBITA.

K aBTOMaTmueckum ycTpOWCTBaM 3TOTO BPEMEHH, MMEBUIMM B OCHOBHOM
DKCIEPUMEHTAIIBHBIN XapaKTeP, OTHOCATCA: B Poccnn — aBTOMAaTH4eCKUN CylopT
AHnnpess HaptoBa st TOKapHO-KOMUpOBaIbHBIX cTaHKOB (20-e rr. XVIII B.),
MOIJIaBKOBBIM perynarop ypoBHs Boasl B kotTie W. U. IlomsynoBa (1765), B
AHrnumn — uentpoOexHslil perynarop Jx. Yarra (1784), Bo @paHiuu — TKaKAn
CTAaHOK C TPOrpaMMHBIM yIpaBJICHHEM OT TmephoKapT Il BBIPAOOTKH
kpynHoy3opuarbix TkaHel XK. XKakkapa (1808) u ap.

B 1784 r. mormanackuii wumxeHep JIx. Yarr (1736-1819), wu3ob6pen
HEHTPOOCKHBIM PEryJIsTOp YacTOThl BpAIllEHUS TMEPBOM IMApOBOM MaIlIUHbI
MPOMBIIIJIEHHOTO MCIIOJHEHUS, 3anaTeHTOBaHHOM uM B 1782 r. PerynupoBaHue
YacTOThI BpaIIEHUSI OCYIIECTBIISIIOCH ABYMSI COaJaHCUPOBAHHBIMU HAa OJIHON OCH
rpy3amu, BpallalolUMHUCS CUHXPOHHO C BaJOM MAIllUHbl U COCIUHEHHBIMHU C
JIPOCCEIBHOM  3aCJIOHKOW, TEPEKPBIBAIOIICH IPOXOJHOE CEYCHUE MapOBOTO
naTpyoka.

VYcraHoBka mnapoBoi MmammHbl J[K. YaTTa Ha TpPaHCHOPTHBIE OOBEKTHI
(MTOBO3KM M KOpabJIM) MpHUBEIa K CO3JaHUI0 TTAPOBO30B M MTAPOXO0B, YTO IIPUBEIIO
K MOSIBJICHUIO TPAHCIIOPTHOTO MATMHOCTPOeHUsI. IHTEHCUBHOE pa3BUTHE MMapOBOM
TPAHCIIOPTHOMN PHEPTETUKU MOCTABUIIO MEPe] HAYKOH 3ajady pa3paOOTKU TEOpUHU
pEeryJMpOBaHUs, NPUTOJHON JUIsi TPOMBIIIJIEHHOTO MPOEKTUPOBAHUSA CHUCTEM
peryIupOBaHMUSL.

AtomaTtuyeckue yctporictBa X VIII-XIX BB. 0CHOBBIBAIMCh HA TPUHIIMIIAX

n MCTOAAaX KJacCMYeCcKoM MexaHuku. Pa3putue QJICKTPOTCXHUKH, IMPAKTHYCCKOC
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WCITOJIb30BAHUE DJIEKTPUUYECTBA B BOEHHOM [I€JI€, CBA3U U HAa TPAHCIIOPTE MPUBEIU
K PSAY OTKPBITUN M U300pETEHUH, MOCTYKUBIIMX HAYYHON U TEXHUYECKON 0azoi
JUI. HOBBIX THUIIOB AaBTOMAaTOB, JCHCTBYIOIIUX IPU IOMOIIM 3JIEKTPUYECTBA.
Baxxnoe 3HaueHme uMenu  pabOThl  PYCCKHUX  YYEHBIX:  H300peTeHue
I1. JI. Ilunmuarom (1786—1837) marauToanektpudeckoro pene (1830) — oxHoro
U3 OCHOBHBIX 3JIEMEHTOB 3JIEKTPOABTOMATHUKH, pazpaborka @. U. bamokeBuuem,
B. M. TaraituukoBsiM 1 Ap. B 80-x rr. XIX B. psiza yCTpOWCTB aBTOMATHYECKOU
CUTHAJIU3ALUH Ha ’KEJIE3HOAOPOKHOM TPaHCIIOPTE, CO3/1aHue
C. M. AnocronoBsiM-bepanueBckum coBMecTHO ¢ M. @. @pelinendOeprom nepBoi
B MUpe aBToMaThu4eckoil tenedonnoit cranuu (1893—1895) u mu. np.

Bo3HUKHOBEHHE HOBOM CAMOCTOATENBHOW 0O0JAcTH HAYKM M TEXHUKU —
AIIEKTPOHUKH, TPUBEIO K TMOSIBICHUIO MPUHUMIUAIBHO HOBBIX 3JEKTPOHHBIX
aBTOMAaTHYECKUX YCTPOMCTB M LEJIBIX KOMIUIEKCOB OT 3JIEKTPOHHOIO peje [0
YOPABJSIIOIIMX BBIYUCIMTENIBHBIX MamMH. [lo Mepe pa3BUTHS aBTOMATOB
PaCHIMPSIIUCh UX BO3MOKHOCTH U 00JIACTU IPUMEHEHUS.

W3 MexaHU3MOB, BBINOJHSBIIUX OJHY KaKyr-1u00 (YHKIHIO 0€3 IpsSMOro
y4acTHsl YeJOBEKa, aBTOMAaThl MPEBPAaTWIMCh B CIIOXKHbIE ABTOMAaTUYECKHE
YCTPOMCTBA, YCHEIIHO BBIMOJHAIOMME (YHKIUU KOHTPOJIS, PETYJIUPOBaHUS U
ynpaBieHusi. BMeCTO OTAENbHBIX aBTOMATOB CTaJld NMPUMEHATHCS, OCOOCHHO B
IPOMBIIUIEHHOCTH, SHEPreTUKE M KOCMOHABTUKE, ABTOMATHYECKHUE KOMILJIEKCHI,
4acTO € UCIOJIb30BAHUEM AIEKTPOHHBIX BBIYUCIUTENIBHBIX MAILIKH.

[lepBas mpoMBbILIEHHAas PEBOJIOLMS  CO3Jlaja HOBYIO cpedy Ui
yenoBeuecTBa. llpuBenst KpecThsiH € MOJEH W PEMECICHHUKOB M3 MajbIX
MacTepckux Ha ¢adbpuku, oHa obOecreunsia KOHIICHTPAIUIO W IICHTPATU3AIUIO
YeJIOBEUECKUX YCHIIMA M TEM CaMbiM — MAacCOBOE IMPOM3BOJACTBO. M300pereHus
JIx. Yarta U ap. COBEpIIAIOT LMBWIM30BAaHHBIM NEPEBOPOT. BiusHue HOBBIX
MallMH Ha TOBCEJHEBHYIO JKHM3Hb HMEJO Topa3fo Oosee peBOJTIOLHUOHHBIN

XapakKTep, 4YeM CaMu MaAIlOWHEIL. PGBOJ’IIOI_II/ISI, CBjiA3aHHasA C aBTOMaTHSaHHeﬁ,
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OPUBOJUT K Oojee TIyOOKHM COIMATIbHBIM MOCIEACTBHUSIM, YEM T€ WU HHbBIC
TEXHOJIOTHYECKHUE YCOBEPILICHCTBOBAHUSI.

Ecau B XVII B., xorga 0onbIIMHCTBO JiroAel padotanu oT 60 mo 70 4 B
HEJIENI0, YTOOBl CBECTHM KOHIBI C KOHLAMH, W BOIPOC O TOM, YTO JI€JaTh CO
CBOOOJHBIM BpPEMEHEM, HE BO3HUKAJ, TO yke K XX B. JUJIi IPOMBIIUICHHOCTH
ctasna npuemiieMoit 40-dyacoBas padouast Henens. MHorue pabouue cTajid UMETH B
HECKOJIbKO pa3 Oosbliie CBOOOJHOTO BPEMEHM M IO Mepe pachpOoCTpaHEHUs
aBTOMATH3allMM WHIWBUAYaJbHASl MPOU3BOAUTEIBHOCTh BO3POCIA, KOJIHUYECTBO
YEJIOBEKO-4YaCOB, 3aTpauMBaeMbIX Ha KOHKPETHYIO paloTy, YMEHBIIWIOCH.
DKOHOMHUCTaMH MPOTHOZUPYETCS BO3MOKHOCTh BBEJICHHS B POMBINUIEHHOCTH 30-
yacoBoi paboueil Heenu.

Hay4dHo-TexHr4ueckasi peBOIoLMs IpHUBeia K TpaHCPOopMalui MHOTUX YEPT
oOmiecTBa. 3anper JeTCKOTO TPyAa U 3aKOHBI, pEryIUPYIOIIKe 3apadoTHYIO IUIaTy,
IPOAOKUTEIBHOCTD U YCIIOBUS TPY/1a, YBOJIOLMOHUPOBAIN TaK, YTOOBI 3aILIUTUTh
YeJIoBeKa OT OKCTPEMAJbHBIX  BO3JECUCTBHA  IPOU3BOJICTBEHHOM  CpEIBI.
ABTOmMaTH3alUs OCBOOOXKIAaeT JOJAEH OT MPOU3BOJACTBEHHOW 3aBUCHUMOCTH.
Pabouast cuia nepemeniaeTcsi ¢ 3aBOJOB B YUpexXIeHUS (a (PYHKIUU caMuX
yUpexaeHU Bce 0oJiee MepexoauT K paboTe Ha JOMY), UTO JeJaeT U3 pabouero He
y4yacTHUKa TEXHOJIOTMYECKOIro TMpoliecca, a Halmoaaresns, KOHTpoJjepa, —
«MOCTUHIYCTPUATIBHBIE TPYISIILIAECS.

HMckyccTBO W KyJlbTypa TPAaJULUMOHHO 3aBUCEJIM  OT  IaTpOHaXKa
NPUBUIIETUPOBAHHBIX COLMAIbHBIX cjoeB. C TMosiBIEHMEM Bce OOJbIIEro
CBOOOJHOTO BpPEMEHU M JICHEKHBIX CpPEJICTB Yy IIMPOKUX CJIOEB HACEICHUS

KyJIbTypa U UICKYyCCTBO CTaJIM 3aHUMATh B *KHU3HU JII0JIel O0jiee 3aMeTHOE MECTO.
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Paznen 4 Metoanyeckue yKka3aHus K NPaKTU4ecKkoi padore Ne 4
«ABTOMaTHKa XX BeKka»

4.1 Aemomamura XX eexa

HoBblii 3Tan B pa3BUTHE aBTOMATUYECKOTO YIPABICHUS XapaKTepU3yeTCs
BHEJIPEHHEM B CUCTEMBbI PETYJIMPOBAHUS U YIIPABICHUS SJIEKTPOHHBIX AJIEMEHTOB U
YCTPOMCTB aBTOMAaTUKH M TEJEMEXaHUKH. ITO OOYCIOBHWIO TOSIBJICHUE
BBICOKOTOYHBIX CHCTEM  CJICKEHUS W  HaBEACHUS, TEJICYNpaBiICHUS U
TEJICU3MEPEHUS, CUCTEMbl ABTOMATHMYECKOTO KOHTPOJS M Koppekuuu. S50-¢ IT.
XX B. O3HAMEHOBAJIKWCH  TOSIBJICHUEM  CJIOKHBIX  CHUCTEM  YIIPaBIICHUS
MPOU3BOJICTBEHHBIMU TIPOLIECCAMU UM TPOMBIIUICHHBIMM KOMIUIEKCAMH Ha 0asze
AJIEKTPOHHBIX YIPABJISIONIMX BBIYMCIUTEILHBIX MAIIIH.

Co3manne OBM [1amo HOBBIM TOMYOK JJISI Pa3BUTHS aBTOMATHYECKOMN
TEXHUKH, TaK KaK WX BBIUYHUCIMTEIbHAS MOIIb MO3BOJIMIA aBTOMATU3UPOBATh HE
TOJIBKO «CTapble» MPOU3BOJACTBEHHBIC 3aJa4d, HO U BHEJPSATh aBTOMATHU3AIMIO B
HOBbIE c(epbl yenoBedeckor aearesnbHocTH. CumOuoThueckas cBsizsb OBM wu
aBTOMAaTa Y€ HE MO3BOJIIET UX OTACIUTH JAPYT OT JApyra: TEHJCHIUS pPa3BUTHUS
OJIHOTO KOMITOHEHTA TYT K€ BJICUET pa3BUTHE B IPYroi 001acTu, U Ha000poT. s
HY)XJI TOpPOU3BOJCTBA  CO3JAIOTCSI Bce  Oojee  COBEpIICHHBIE  CPEACTBa
aBTOMAaTH3allMk, KOTOpbIE TPEOYIOT Bce Ooyiee CIOKHBIX BBIYMCIUTEIBHBIX
CpPEACTB. DTO BJIEUET 3a COOOW pa3BUTHUE YIPABIAIONIEIO KOMIIJIEKCAa aBTOMAaTHKU
U JaXe CO3/IaHMEe HOBOIO MAaTEMaTHUYECKOTo ammapara (MOosBiICHHE KHUOCPHETUKHU
BOOOIIIE U TEOPUU AaBTOMATUUYECKOTO YIIPABJICHHS B YACTHOCTH), @ 3TO B KOHEUHOM
UTOT€ TMPUBOJUT K TOMY, YTO HOBBIE Pa3pabOTKU TYyT K€ MPUMEHSIOTCS B
Pa3IMYHBIX 00JACTIX OOIIECTBEHHOTO MPOU3BOICTBA.

Hcnonb3oBaHWe aTOMHOM SHEPTUU MPEIBSIBISIET HOBbIE TpPeOOBaHUS IO
TOYHOCTH YIPABIEHUS U CKOPOCTHU PEAKIIMU, KOTOPbIE HAXOMAST CBOIO PeaInu3aliio

B CUCTEMaAX <«GKCCTKOI'0» pCaJIbHOI'O BPCMCHH.
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JIpyruM TOTYKOM Jyisi OYpHOTO pa3BUTHS aBTOMATOB CTall0 OCBOEHUE
OJIM>KHETO KOCMHMUYECKOTO MpocTpaHcTBa. Tak ecnu ocBoeHue JIyHBI anmaparamu
MPOUCXOWIIO TpU Tomoiu yrpasienus ¢ 3emin (mpoektbl «Jlyna» CCCP u
«Surveyor» CIIA), To yxe ans HCCIEIOBaHUS TOBEPXHOCTH BeHepsl ObLIH
UCIIOJIb30BaHbl aBTOMAaTH4eCKKe cTaHuu (mpoekthl «Benepa» CCCP u «Mariner»
CIHIA). J[lanbreitmee wuccnenopanue CoOTHEYHOM CHCTEMBI TMPOUCXOAWIO C
MOMOIIIBI0 ABTOMATUYECKUX CTaHIMM (Hanpumep, rpoekt «Voyager» CIIIA).

Eme omgno#t BaxkHOU cdepoil MPUMEHEHHUS CHUCTEM aBTOMAaTH3allMH — 3TO
KOHTPOJIb  TEXHOJOTMYECKUX IMPOIECCOB  (aBTOMATU3UPOBAHHBIE  CHUCTEMBI
yopaBieHus TexHojorudeckuM mporeccom, ACYTII), u B wyacTHOCTH B
aBTOMATU3UPOBAHHBIX  CUCTeMax  jaucnerdepckoro  ympasinenus (ACHY;
anri. Supervisory Control And Data Acquisition, SCADA).

Bueapenue aBTOMAaTH3aLIUU B HAYYHO-HUCCJIEN0BATEILCKYIO
(aBTOMATH3UpOBaHHBIE CHUCTEMbl Hay4yHbIX wuccienoBanud — ACHU) wu
KOHCTPYKTOPCKYIO (CHCTEMBbI aBTOMAaTHU3UPOBaHHOTO mpoekTupoBanus — CAIIP)
JESATEILHOCTh TO3BOJISIET M30aBUTHCSI OT PYTHHHBIX BCIIOMOTATENIbHBIX OINeparui
TaKuX, KaK IUIAHUPOBAaHUE M TIPOBEIACHUE CEPUMl AKCIEPUMEHTOB, 00OpaboTKa
DKCIIEPUMEHTAIIBHBIX JAHHBIX, U T. ., U COCPEAOTOUNUTHCA HEIOCPEICTBEHHO Ha
TBOPUYECKOM AaCIIEKTE€ HAYYHOW U MPOEKTHOW AesATeNbHOCTU. [Ipn 3TOM CcucTembl
aBTOMATHYECKOTO MPOCKTUPOBAHUS CAMOCTOSITEJILHO CIEAAT 3a COOJI0JICHHEM
HOPMATUBHBIX aKTOB W OOJIETYalOT BBIMYCK TMPOEKTHOW JOKyMEHTAIlMU B
COOTBETCTBHUH C HUMH, a 3TO 00JIEryaeT BHEPEHUE MTPOCKTA B MPOU3BOICTBO.

K xonmy XX B. aBTOMaTtHu3auus NPOHUKAET BO BCE CPEpbl UEIOBEUECKOM
KU3ZHU. [TosiBnsitoTCS aBTOMATU3UPOBAHHBIE ~ CHUCTEMbl  MEHEIKMEHTA
(aBTOMaTU3UpOBAaHHBIE CUCTEMBI YyrpaBienus mpeanpustueMm, ACYII) u kak
COCTaBHOM YaCTH CHCTEMBI JOKYMEHTOOOOpOTa (CHCTEMBl aBTOMATH3AINH
nokymeHToo6opota, CAJl). IT0 MO3BOJSET YINPOCTUTH BEACHHE OYXTalTepPCKOTO
ydeTa, oOJjierdaeT IJIaHUPOBAHHUE MPOU3BOJICTBA, IO3BOJSET ONTHMH3UPOBATH

NpCANIPUHUMATCIIBCKYIO JICATCIIBHOCTD JIsI ITOJIYYCHUA OobIIeH HpI/I6I)IJ'II/I u
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n30aBUTCS  OT  WM3ACPKEK, CBS3aHHBIX C  COACPKAHUEM  W3JIUITHETO
yIpaBJIEHYECKOTO arapara.

Haunnas c BHenpeHUss KOHBEHEpHBIX JIMHUN, B MAIIMHOCTPOCHUH
BHEJIPSIIOTCS CHCTEMBI aBTOMAaTHYECKOT0 00padoTku Metaiia. O0weaqunenne 9BM
U MeTaioo0pabaThIBAIONIETO CTaHKa TMOPOXKJAET CTAaHOK C  YHCJICHHBIM
nporpamMmMHbeIM yripaBiienueMm (UIIY), kotopslii mo3Boisiser 0e3 BMellaTeIbCTBa
YyeJoBEKa  yCTaHABIMBATh  3aroTOBKY, 00OpabaThiBaTh €€  pa3IMYHbIMU
WHCTPYMEHTAMH M OTIPABISATH TOTOBOE M3JEIHE Ha JalbHEHIIy0o oO0paboTKy.
VYBenuuenue TOYHOCTH CEpPBOMEXaHU3MOB, ux KOMIAaKTHOCTh u
O€3bIHEPIIMOHHOCTh MPUBOAAT K CO3JAHUI0 MAaHUIYJSITOpa («MEXaHHYECKOM
pyku»). Pa3BuTue MaHUNYJISATOPOB TMPHUBEIO K CO3JAHUIO MPOMBIIUIEHHBIX
poOOTOB, MPEACTABISAIONIMX COOOM BBICOKOTOUYHBIA MaHUITYJISITOP, OCHAIIEHHBIN
HEOOXOJAMMBIM HWHCTPYMEHTapueM (CBapoyHasi TOJIOBKa, 3axBaT, CIECapHbIN
WHCTPYMEHT H T.I1.). [IpoMbInuieHHble pPOOOTHI TMO3BOJIUIU aBTOMATHU3UPOBATH
MPOIIECChl 00PA0OTKU, MOHTAXKA U COOPKU U3JIETUH.

MHOTOKpaTHO YBETUYHMBIIHICS 00BEM TOBApOOOOpOTA U HOMEHKJIATYPHI
TOBApOB MPEABSBISIET HOBbIE TPEOOBAHUS K BEIEHUIO CKIIAJCKOIO X03sCTBa. DTO
MPUBOJUT K CO3JaHUIO CUCTEM aBTOMaThueckoro yrpasieHus ckiaaom (CAVC;
anrin. Warehouse Management System, WMS). TlpudeM 31ech peub HIET HE
TOJIBKO O MPOIECCe MpUeMa U PErucTpalii TOBapOB, HO U O Pa3MEIIEHUH TOBapOB
Ha CKJIaJIe TIPY MOMOIIHA aBTOMAaTUYECKUX OCCIMIOTHBIX MOTPY3YHKOB.

YcnoxxHeHne TEXHHKUA BJIEYET 3a CO0OM KOpEeHHOE W3MEHEHHUE U B
oOpazoBanuu. MHpopManmoHHbIE CUCTEMBbI, MPOTPAaMMHUPOBAHME M MAaIIUHHBIE
S3BIKU TIPUBEJIM K TPOPHIBY B TEOPUU W TMPAKTUKE OOydeHHs. ABTOMATH3aAIUs
HAaYMHAET MPUMEHATHCS U B cepe 00pa3oBaHMs KaK Ha CTAaJWU OLICHKU 3HAHUH,
TaK W Ha CTaJAUU HEMOCPEJACTBEHHOTO IMpenojaBaHus (aBTOMATHU3UPOBAHHbBIC
obOyuarorie cuctembl, AOC) [6]. Crooma MOXHO OTHECTH JHUCTAHIIMOHHOE
oOydyeHHEe M KOMIIBIOTEPHOE TECTUpOBaHWE 3HaHWM. B mocnenHee Bpems

MOSIBUJIACh TEHACHIINS BHEIPEHHS B 00pa30BaTEIbHBIN MPOIECC KOMIBIOTEPHBIX
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TEXHOJIOTHIA, KOTOPHIE MTO3BOJISIIOT B HEKOTOPOM POJIE 3aMEHUTH KUBOTO YUUTEIS —
KOHIICTIIIUS «IJICKTPOHHOTO YUUTEIIS).

ABTOMaTu3aIms OMOJIMOTEYHOrO U apXMBHOTO Jieja (aBTOMaTU3MPOBAHHBIC
oubnnoreuHo-uHpopmaimonnsie  cucrembl, ABUC) yckopser pgoctym K
HEe0O0X0ouMoN HHGOPMAIIUA HAXOIAIICHCS B OMOJIMOTEUHBIX U apXUBHBIX (DOHJIAX,
a TIOCTETNEHHBIM Mepexo/i OT OyMa)KHbIX HOCUTENEH K JIEKTPOHHBIM JI€NIaeT 3TOT
MIPOIIECC ellIe MPOIIE — CO3JAETCS KOHILIETIIUS AIEKTPOHHBIX OMOIMOTEK U apXHUBOB.

He3ameHUMBIM CTaHOBUTCS TPUMEHEHHWE aBTOMATOB B AarpecCUBHBIX,
BPEAHBIX Ui dYeJOBeKa cpeaax (BBICOKMI YPOBEHb paaualiii, TOKCHYHOCTH
Cpenbl, SKCTpEeMallbHbIC 3HAUYCHHS JABJICHHWS W TEMIIEpaTypbl W T.1.) WU B
Ype3BbIYANHBIX CUTYalUIX (Pa3IMYHOTO POJa MPUPOJIHBIE U TEXHOTCHHbIC aBAPUH,
TEPpPOPUCTHYECKAsE yrpo3a H T.1.). Bc€ Oonpmie aBTOMAaThl HaXOAST CBOE
MpUMEHEHUE B BOEHHO-OOOPOHHOU cpene (pa3iMyHOro pojia POOOTHI-CAIEPHI,
OecnIIOTHBIC JIETAaTENbHBIC allllapaThl-Pa3BEIUUKH U T. 11.).

Ho Ob110 OBI HENIpaBUIIBHBIM YTBEPIKIaTh, YTO aBTOMATHKA HCIOJIb3YETCS
UCKIIIOUUTEIFHO TOJBKO B TPOU3BOJCTBEHHOM M HAy4yHOM cpene. ABTOMAaTHKa
MIPOYHO 3aBOEBaJIa CBOM TO3UIIUHU U B OBITY. MIMeeTCss MHOKECTBO aBTOMATHUECKHIX
OBITOBBIX MPUOOPOB, OOJETHAIOMUX YOOpPKY TOMEIICHUM, CTUPKY Oelbs,
MPUTOTOBJICHHUE MMHIIU, MBITHIO TPSI3HOU MOCYAH U T. TI.

Pa3BuTe TEXHMKM B OTOM HalpaBJICHUE TMPUBOIUT K IMOSBICHUIO
YCTPOMCTB,  KOTOpHIE  BBHIMOJHAIOT  HeoOXoaumble  pPabOThI MO  JOMY
CaMOCTOSITEIIbHO, HApUMep MbUIECOCHI-po00TH (GupMbl IRODOt aBTOMaTHUECKH
youpaeT nomenieHus. | 8].

MaccoBoe BHenapeHue HMHTEpHET-TEeXHOJOTHI MO3BOJUIO OOBEAUMHUTH HE
TOJIBKO TMIEPCOHATBHBIC KOMITBIOTEPHI, HO ¥ OBITOBYIO TEXHHUKY, UMCIOIIYIO CETCBBIC
MOJIYJIM BBOJIa/BBIBOIA C TIOIEPKKOM cTeka mpoTokosioB TCP/IP. Tak, Hanmpumep,
xojoaunsHUK «Screenfridge» ¢upmsr Electrolux moxxer camocTosTenbHO AenaTh

3aKa3bl H€O6XO)II/IMBIX IMPOAYKTOB IIUTAHUS IOCPEACTBOM CCTU I/IHTepHeT.
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Brenpenne ceTeBBIX TEXHOJOTWA B JOMAIIHUN OOMXOJ TPUBOIUT K
MOHSATUIO «YMHBIM IOM». DTO KOHIICHIUS MO3BOJISIET HE TOJIBKO ONMTHUMU3UPOBATH
pacxojl 3JEKTPOIHEPTHH WM BOJIbI, CIEAUTH 3a MOJJEp>KaHueM KOMGOPTHOTO
MUKPOKJIMMAaTa B TMOMEIICHUSIX J0Ma WIM OOecreyuBaTh O€30MacHOCTh, HO U
IIPOM3BOJAUTHL 3TO YHAJCHHO 4Yepe3 ceTh MHTepHeT uepe3 3amuiieHHbId VPN-

KaHalJl.
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Pa3znen S Metoguueckne ykazaHusl K NPaKkTH4Yeckoii padore Ne 5

«ABTOMaTHKAa XXI| Bexka»

5.1 Aemomamurxa XXI eexa

Kak yxe ObUIO cKa3aHO B MAIlIMHOCTPOEHUU BCE OOJIbIlIE MPOU3BOJICTB
CTaHOBSATCSI poOOTHM3MpOBaHHBIMU. [lonHAs poOOTH3aNKS MAITMHOCTPOUTEIIBHBIX
MPOU3BOJICTB MIPUBOJAUT K KOHLEMIIMU «OE3I0HOr0 MPOU3BOJICTBA», KOTOPOE B
ujeane JOJDKHO MPEACTaBIATh COOOM MOJHOCTHI0O aBTOMATUYECKOE MPOU3BOJICTBO
0€3 yuacTHs 4esIOBEKa, IJie IPUEM ChIPbsI, TEXHOJIOTHYECKHUE ONepaliii, KOHTPOJb
MIPOU3BOJICTBA U OTTPY3Ka TOTOBOM MPOAYKIIMH (2 TaKXKe JIOCTaBKa MOTPEOUTEIIO)
OyJIeT MPOU3BOIUTHCA MOTHOCTHIO ABTOMATHYECKH.

Ho ecnu BepHYTbCSI K 3TUMOJIOTHH CJIOBa POOOT, TO MOXXHO CKa3zaTh, YTO
pobor (oT uyemick. robota — MOAHEBOJIbHBIA TPYA) OBLI H300pPETEH YEHICKUM
mmacatenem Kapenom YanekoM n ero 6patom HMo3eoM 1 BepBbIe HCIIONB30BAH B
neece «R. U.R.» («Poccymckue yHuUBepcaibHble poOOTH», 1921). B mannom
MPOU3BEJICHUU O] POOOTOM TOJApa3syMeBallaCh MalllMHA C AHTPONOMOP(HBIM
CTPOCHHUEM U MOBEJICHUEM — «MEXAHUYECKUU YETTOBEKY.

Nnes co3mannsi «xMCKyCCTBEHHOIO YEJIOBEKa» HE HOBA. B kauecTBe nmpumMepa
MOXHO MPUBECTU JApeBHEEeBperckoro I'oseMa (TIIMHSIHBIN YETOBEK, 0KUBJICHHBIN
IpH TIOMOIIM Ka00ajbl) WM TOMYyHKyJdyca (oT jaT. homunculus — denoBeuek) —
VMCKYCCTBEHHBIM UEJIOBEK B QJIXUMHUYECKOW Tpamunuu. Ho Tonmpko mnpu
COBPEMEHHOM YPOBHE Pa3BUTUM MH(GOPMAIMOHHBIX TEXHOJOTHUN ATa KOHIICTIIUS
CTaJla Kak-HUKaK Onu3kol K peanu3anuu. B oOuxom BBOAUTCS TOHSTHE
«ucKyccTBeHHOro  uHTeiwiektay (M) —  cBOMCTBO  aBTOMAaTMYECKHX U
aBTOMATU3WPOBAHHBIX CUCTEM OpaTh Ha ce0s OTJeIbHbIE (PYHKIIMU YEIOBEUECKOTO

HUHTCIIICKTA, TO €CTb BBI6I/IpaTB U IIPUHHUMATh OIITUMAJIbHBIC PCHICHHA HAa OCHOBC
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paHee TMOJYyYEHHOTO ONbITa W PAIMOHAIBHOIO aHAJIW3a BHEIIHUX YCIOBUIA
(BO31IEHCTBUI).

C 9T0i1 TOUKH 3peHUS HY>KHO TT0O-HOBOMY TTOHMUMAaTh TEPMHUH «aHIPOU» (CM.
Bblllie). B COBpEeMEHHOM TMOHATHM HTO HE TMPOCTO BHEIIHEE CXOJCTBO
aBTOMATHYECKON CUCTEMBI C YEIOBEKOM, HO M CXOJICTBO €0 B3aUMOJAECHCTBHUS C
YEJIOBEKOM U OKPYKAIOIIEH CPEIOM.

VYxe ceiivac wuH(POpPMAIMOHHBIC CHUCTEMBI, HWMHTHPYIOIIUE WHTEIUIEKT
4eJIoBeKa, HAXOJST CBOE NMPUMEHEHHE B PA3JIMYHBIX O0JACTSIX HAYKH U TEXHUKU.
Kak yxe oTmeuanoch paHee, BHEIPEHUE CHUCTEM HCKYCCTBEHHOI'O HMHTEIUICKTa B
HH]TyCTPHIO MO3BOJISIET CO3/IaBaTh OE3II0IHBIE MPOU3BOICTBRA.

Jlns obmena umHpopMalmen ¢ OKpYKawIleH cpeaor aHIpPOUIIbl JOJDKHBI
o0JlajaTh aHajJoraMM OpPraHOB 4YYBCTB 4ejoBeka — ceHcopaM. CoBpEeMEHHbIC
anTporiomMmop(Hble poOOTH 00JAAAIOT JAaTYMKAMU TIOJIOKEHMsS, BUIEO- U
ayIMOAaHAIN3aTOpaMH, a TaKKe MOIYISIMH CHHTE3a 4esoBeueckoil peun. [ns
B3aMMOJICHCTBUSL C BHEIIHUM MHUPOM HH(pOpMaIus, MOJy4eHHass OT HHUX, JIOJDKHA
ObITh mpeoOpazoBaHa B IudpoByr0 QGopMy U ajaekBaTHO oOpaboTaHa. ITo
MOCTaBWIA TIepe]] CO3AaTe/sIMA TIPOOJEeMbl pacro3HaBaHus 00pa3oB W aHaIu3a U
CHUHTE3a peYM, U1 OTOr0 OBbUI CO3/1aH COOTBETCTBYIONIUN MaTeMaTHUYECKHMA
anmnapat. B mepcnekTuBe 3TO MOXKET NPHUBECTH K CO3JIaHHI0 3aMEHBl IS
cekpeTapei-pepepeHTOB, MEPEBOJUYMKOB U HKCKYPCOBOJOB U Jp. mnpodeccui,
CBSI3aHHBIX C OOIIeHHEeM. PoOOTHI CMOTYT MOHMMAaTh OOBIYHYIO YEIOBEYCCKYIO
peun, oO0padaThiBaTh BONPOC B MPOU3BOJILHON (popMe M JaBaTh Ha HETO OTBET,
UCXOJISl U3 COZIep KaHusl CBOEH 0a3bl 3HAHUI.

Ha naHHBII MOMEHT yCHENmHO BemyTCs padOThl MO TPHIAHUIO POOOTaM
YyeloBeYeCKOM  MmoxoAku. Jms »sroro B pamMkax OWOMEXaHUKH  Oblia
npoaHaau3upoBaHa Jjokomomnus (oT ar. locus — mecro m MOtI0 — aBMKEHHE)
YeJIOBeKa M pa3pabOTaHhl MATEeMATHUYECKHE MOJIETH XOABOBI. JTO HAILIO CBOE
orpaxxenue B mpoekte ASIMO (cokp. ot anri. Advanced Step in Innovative MO-

bility) ¢pupmsr Honda.
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Kak MOXXHO BHIETH, MOSIBICHHE POOOTOB OBLIO MPEACKA3aHO MUCATEISIMHU-
(danTacTamMu 3a707TO 10 BOIUIOIICHHS UX «B MeTaie». B HaydHol ¢aHTacTHKe
Takke ObulM C(OPMYJIMPOBaHbl TaK Ha3blBaeMble «Tpu 3aKOHA POOOTOTEXHUKN
(Aitzek A3zumMoB, «XopoBoay», 1942):

1. PoOOT HE MOXET NPUYMHUTH BpEJa YEJIOBEKY WJIM CBOUM Oe3aeicTBHEM
JOIIYCTUTb, YTOOBI YEIOBEKY ObLI IPUUUHEH BPE.

2. PoGOT 10KEH BBIIOTHATH IPUKa3bl UeJIOBEKa B TOM Mepe, B KOTOPOil 3TO
He npotuBopeunt [IepsoMy 3akoHy.

3. Po6oT nomxken 3a00TUTHCS O CBOEH O€30MacHOCTH B TOM Mepe, B KOTOPOH
3TO HE npotuBopeunt [lepomy nu Bropomy 3akoHam.

Oto oO0sA3aTenpHble A BceX poOOTOB mpaBwia MoBeAeHUs. JlaHHbIE
npaBujia 3aTPardBalOT  OCHOBOMOJATaroIIMe MpOOJEMbl B3aWUMOOTHOILLIEHUS
YyeloBeKa KakK co3jaTesis W pobdoTa Kak Co3JaHHOro UM oObekra. Illpuuem
IPABUTEIBCTBA HEKOTOPHIX CTPaH BCEpbE3 03a00TWINCH 3TOM MpPOOJIEMOH,
Harpumep, npaButTenbcTBO HOxkHOU Kopen paspabarbiBaeT «YCTaB 3THYECKHX
HOPM /7151 pOOOTOBY.

HNmeeTcss TeHACHIMS co3gaHus KuOoproB (aHriL cyborg, cokp. or
aHri1. cybernetic organism— kuOepHETHYECKUH OpraHu3M) — OHOJOTHYSCKUX
OpPraHMU3MOB, COJEpP KA MEXaHWYECKHE KOMIIOHEHTHI, OMOJIOTr0-MEXaHUYECKUX
CUMOMOTHYECKHX OpraHu3MoB. Takoe CIUsSHUE Ha JaHHOM JTale pa3BUTHS
TEXHUKH 3aKJII0YAaeTcsl B  3aMEHE aMIIyTUPOBAHHBIX KOHEYHOCTEN  Ha
kuOepHeTnyeckue aHainorn (Hampumep, npore3sl C-LEG Hemenkoil koMmaHuu
Otto Bock). NmeroTcst pa3paboTku B 001aCTH BO3BPAIICHUS TIOTEPSHHOTO 3PSHUS U
cillyxa IpU TOMOIIM HWHTEJUIEKTYAJIbHBIX HWMILUIAHTATOB, KOTOpPbBIE IOCHUIAOT

CUT'HAaJIbl HCTIOCPCACTBCHHO B MO3I' ITATKMCHTA.
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Pa3znen 6 Meroanueckue yka3aHusi K NpaKTH4YecKkoil padore Ne 6

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

6.1 Hcmopuueckasa cnpaeka 00 omeuecmeeHHbIX YUEHbIX 6 0O1acmu

asmomamuuecKkoco KonmpoJia

[lox mpOU3BOACTBEHHBIM KOHTPOJIEM NOHUMAIOT IPOBEPKY COOTBETCTBUS
KOHTPOJIMPYEMBIX I1apaMETPOB 3aJaHHBIM TEXHUUYECKUM YCIOBHUAM. Pe3ynbrarhl
KOHTPOJII MOJKHO IIOJy4aTh B BHJIE€ CHUTHAJIOB, HEIPEPBIBHOIO YKa3aHUS C
MOMOILBIO CTPEJIOYHBIX YKa3aTelel, 3alIMCH Ha ABUKYILEUCS JIEHTE, COPTUPOBKU U
T.II.

VYienbHbId BeC oOmepaldd KOHTPOJs B TEXHOJOTMYECKHUX Mpoleccax
COBPEMEHHBIX IPOU3BOJCTB OUYEHb BEIMK. Ha HEKOTOPBIX MPEANpPUATHSAX B CUILY
OTCTaBaHMUSl TEXHUKU MPOU3BOJCTBEHHOIO KOHTPOJS YUCIEHHOCTh KOHTPOJUIEPOB
nocturaer 40 % oOmero uuciaa padouMX, 3aHATHIX HEMOCPEICTBEHHO Ha
IIPOU3BOJICTBEHHBIX Ollepanusax. TpyJoeMKOCTh MHOTMX KOHTPOJIBHBIX OIEparLii
BeCbMa 3HauuTelbHA. Tak, Hampumep, OONT KPBIIMIKK IIaTyHa HA aBTOMOOWIIE
MO>HO 00paboTath B 2,7 MHH, a JIJIsl KOHTPOJISI Takoro 0onra tpedyercs 2,1 MuH.
Jis 00paboTKM TpyKUHBI KilanaHa aBToMoOmis notpedyerca 0,65 mMuH, a s
KOHTPOJIBHBIX orepaunii - 0,8 MUH.

HomeHkiiaTypa KOHTPOJIBHO-U3MEPUTEIBHBIX HHCTPYMEHTOB Ha  COB-
PEMEHHBIX KPYIHBIX MalIMHOCTPOUTENBHBIX 3aBOJIaX JOCTUTAET JECITKOB THICSY.
N3 130 ThIC. onepanuii, HEOOXOIUMBIX JJII U3TOTOBJICHUS] aBUAIIMOHHOTO MOTODA,

cBbilie 50 ThIC. IPUXOIUTCA HA KOHTPOJbHBIEC ONIEpaIUid.
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B psige npon3BOACTB BBINOJHSAIOTCS U3MEPEHUS C TOYHOCTBIO, UCUUCIIIEMON
B MHUKpPOHAaX, & YHCTOTY IMOBEPXHOCTH MPUXOAUTCS HU3MEPATH C TOYHOCTHIO [0
JECATBIX 51 JaXKe COTBIX J10JIEH MUKPOHA.

Pa3BuTrie aBTOMaTH4E€CKOr0 KOHTPOJIS TECHO CBA3aHO C POCTOM MAacCOBOTO
IpOM3BOACTBA. MexaHM3alusl U aBTOMaTHU3alysl KOHTPOJS PEe3KO YBEIWYUBAIOT
HKOHOMUYHOCTh MacCOBOI'O IIPOU3BO/ICTBA.

HeoOxoaumMocTh B aBTOMAaTHYECKOM KOHTPOJIE BO3HHMKACT TaKke B TeX
cllydasiX, KOrja OIepalnus KOHTPOJs, BBIIOJIHAEMas BpY4YHYIO, TpeOyeT
OTHOCUTEIBHO  MHOTIO BpPEMEHH, KOIJa HYXKHO IOJYYUTh OYEHb TOYHBIE
U3MEpPEHUsI WM Korja Tpedyemasi CKOPOCTbh M3MEPEHHS HACTOJIBKO BEJMKA, YTO
OHO BpYYHYIO HE MOXET ObITh MPAKTUUYECKH BBIIOJHEHO (HAmpuMep, MpH
UCCIIEOBAaHUM IIpPOLIECCa BBICTPEJA), aBTOMAaTH3alMsl KOHTPOJS LieIecooOpasHa,
Korjga TpeOyeTcss KOHTPOJMPOBAaTh MPOTEKAHWE JJIMTENIbHBIX IPOLECCOB U
IPOLIECCOB, MPOUCXOIAIIMX Ha JajJbHEM PACCTOSIHUM (HampuMep, KOHTPOJb 3a
MECTOHaXOXJACHUEM TIOE€30B Ha K.-J. TPAHCIOPTE, KOHTPOJb Pa3JIMYHBIX
apaMeTpoB MpHU HCHBITAHUU CaMOJIETa, KOHTPOJIb YPOBHSI BOJIbI B OacceiiHax Ha
TUAPOCTAHIUH U T.I1.).

ABTOMaTH3alMsl ~ KOHTPOJS ~ CHOCOOCTBYET — YIYYILIEHHIO  KauecTBa
BBIITYCKa€MOM MPOAYKIMH, IMOBBILICHUIO NPOU3BOAMUTEILHOCTU TpPyAa U POCTY
oO1Iel KynbTyphl IPOU3BOICTBA.

JUIsL 1OCTHXKEHUS COBPEMEHHOI'O BBICOKOI'O YPOBHS aBTOMATHYECKOTO
KOHTPOJISI TOTPEOOBAIIOCh, €CTECTBEHHO, JUIMTEIbHOE BpeMs. bonblilyio ponb B
pPa3BUTHUM TEXHUKA M3MEPEHUH M METOJOB KOHTpods (B TOM YHCIE U
aBTOMATUYECKOT0) ChIrpalii PyCCKUE U300peTaTeNu U yUeHbIE.

CnaBHas mesja y4yeHbIX, TPYAbl KOTOPBIX MPAMO WM KOCBEHHO MOMOTaIu
pa3BUTUIO paccMaTpuBaeMOl  00JIaCTH TEXHUKH, HAUYMHAETCS C HMMEHHU
kpynHeiiero pycckoro meicaurens XVII B. M.B. Jlomonocosa (1711 - 1765).
Tak, wuM Obula  BbICKa3aHa  HJ€d  ABTOMATHMYECKUX  CAMOIMUIIYIIHUX

MeTeopoJIorHYecKuX IpuoopoB. Bmecte ¢ akamemukxom I'.B. Puxmanom (1711-
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1753) M.B. JIoMOHOCOB TpOHM3BENT MHOXECTBO OIBITOB W HAOMIOIECHUN, B
pe3yabTaTe KOTOPHIX UMHU ObLT MTOCTPOEH MEPBBIA B MUPE JICKTPOUIMEPUTEIbHBIN
YKa3bIBAIOIIUN MPUOOpP — JIEKTPOMETP CO LIKAJION WJIM, KAK OHU €r0 Ha3bIBaJIH,
«OnexTpudeckuii THoMoH». [.B. Puxman omucan stor mpubop B crtathe «0O0
yKazatelie 3JIEKTPUUYECKOM U €ro ynorpeOieHuu npu omneitax...». M.B. JlomoHocoB
NEPBBIM B MUpE yKa3aj Ha TO, YTO «AJIEKTPUUYECTBO B3BEIICHO ObITH HE MOXKET» U
TEM CaMbIM TMPEIBOCXUTUI U0 CO3JaHUS pPsAfa BJICKTPOU3ZMEPUTEIBHBIX
npubOpoOB, 3aMeuas MpU 3TOM, OJJHAKO, YTO AJIEKTPUUECTBO — HE KUIKOCThH (Kak
YBEPsUIN TOT/1a €BPOIEICKIE YUEHBIE), a ICHCTBHE.

Mseicin M.B. JloMoHOCOBa 00 »3JIEKTpUYECTBE MOJYUYWIU JajbHEIIee
pasButue B rpyaax B.B. IlerpoBa, b.C. SIxko6u, 2.X. Jlenna, I1.JI. Ilunnunra,
I[LH. #6noukoBa, A.C. IlomoBa W MHOTHX JApPYIHX PYCCKMX YYEHBIX U
uzooperarene.

Axkanemuk B.B. [TIletrpoB (I761-1834), mnepBblii pycckuii  y4deHBIN-
AIEKTPOTEXHUK 3akpenuia 3a Poccueil mMmepBEeHCTBO IO MHOTHM BOIPOCaM,
KACaloIIUMCSl PACKPBITUSI TPUPOJIBI SJIEKTPUUECTBA, KOTOPBIE JIETJIN BIOCIEACTBUN
B OCHOBY MPAaKTUYECKOTO MPUMEHEHHUS JJIEKTPUYECTBA (B TOM YHUCIE U MHOTHX
COBPEMEHHBIX JIEKTPUUYECKUX YCTPOUCTB aBTOMATUYECKOTO KOHTPOJISI). 3HAUEHUE
ero TpynoB («M3BecTusi 0 ranbBaHH-BOJIBTOBCKHMX ONBITaX...», 1803 m «HoBbie
ANEKTPUUECKUE ONBITB», 1804) 1 nccaenoBaHus 3IEKTPUUECKOTO pa3psaaa B razax
HCKJIFOYUTEIBHO BEIUKO.

B 1832 r. mimanmmii coBpemennuk B.B. IlerpoBa - un.-kopp. Poccuiickoii
akagemuu Hayk ILJI. Munmnuar (1786-1837) monokus Hayano MNPUMEHEHUIO
JIEKTPUUECKOTO TOKa JJis mpakThudeckux 1eneid. OH  m300pen TepBbId
ompaBAaBIINN ce0s HA TMPAKTUKE ICKTPUUYECKUM Tenerpad, B KOTOPOM YCIOBHBIC
CUTHAJIBl TI€PEIaBaJIMCh C MNOMOIIpIO  MarHUTHBIX crpesiok. [LJI. Iummuar
NPUMEHWI B ITOM Tenerpade CKOHCTPYHPOBAHHOE MM CaMUM IEPBOE B MHpPE
MarHuTO3JIeKTpudeckoe pene. Mueu, nexaimine B OCHOBE ACHCTBUS MOAOOHOTO

pelie, IIMPOKO OCYIIECTBIISIFOTCS B COBPEMEHHOM 3JICKTPOABTOMATHKE, B TOM YHCIIC
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u aBromatnueckoMm koutposie. Korma B.B. IletpoB octaBun paboty B AkaneMuu
HayK, ero (¢u3nyecKkuil KaOWHET mepemiesn B BeAeHHEe Mosoaoro ¢usmka 9.X.
Jlenna (1804-1865). Paboter O.X.Jlenna u akan. b.C.Ako6u (1801-1874) umeror
UCKIIFOUUTEIBLHO OOJIBIIOE 3HAYEHWE [UIS JAJIbHEWIIEro pa3BUTHs, TEOPHUH U
NPAKTUKU DJIEKTpOTeXHUKU. OHHM pa3BUIM yUe€HHE OO0 BJIEKTPOMArHUTHOMN
WHIYKIUH, KOTOpOE  JICKHUT B OCHOBE MHOTHX COBPEMEHHBIX
AIEKTPOMEXAHUYECKUX KOHTPOJIbHO-U3MEPUTENBHBIX IPUOOPOB U yCTAHOBOK.

B 1834 r. b.C./lkoOu co3gan mepBbli B MHUpPE DJEKTPOABUTATENb C
BpAIAIOMIUMUCA DJEKTPOMAarHUTAMU M pa3paboTal UL «IEHTPOOEKHOIO
KoMmyTaropa». OH K€ co3Jan NEPBBIM AIEKTPOTMPOCKON, NPUMEHSIEMBIN B
COBpEeMEHHBIX KypcoBbix aBToMarax. B 1839 r. b.C. SIkobu co3nman uHTEpecHOe
perynupytoiee ycrpoictBo st tenerpada. B 1841 r. b.C. Sko6u u 3.X. Jlenn
CKOHCTPYUPOBAJIM OPUTHMHAJIBHBIM NPUOOP - aBOMETP, C IMOMOIIBI0 KOTOPOTO
MO’KHO OBLIIO MPOU3BOAUTH TOUHBIE FNEKTPUUECKUE U3MEPECHHUSL.

OdeHb BaXHYIO pOJb B PA3JIUYHBIX OTPACISAX HAyKH ChIrpasl Opudop,
co3gannbiii 2.X. Jlennem B 1843-1844 rr., ana ompeaeneHus TEIIOBOTO
HKBUBAJICHTA AJIEKTpUUECKOTO Toka (3akoH Jlenua-/[xoymns). B 1857 r. 9.X. Jlenn
pazpabotan mnpubop (ocumiorpad) IS ONpEACIICHUS dbopmbl  KpUBOI
0JHO(A3HOrO0 MEPEMEHHOr0 TOKa. B CBA3M C 3THM clleqyeT OTMETHUTh, YTO B
COBPEMEHHBIX YCTPOWCTBaX AaBTOMATHYECKOTO KOHTPOJIA IIMPOKO TNPUMEHSIOT
UJC0 OocIuIiorpadUpoBaHrs M aHANW3a IO OCIWUIOTpaMMaM MPOTEKAIOIIUX
MPOLIECCOB.

Bce 3tu paboThl coO3/MaMM OPOYHYHO OCHOBY [UJIsl JalbHEHMIIEro mpax-
TUYECKOTO HCIIOIb30BAaHUS SJIEKTPUYECKOM DHEPrUU, B TOM YHUCIE W JUIA LeNen
KOHTpoJisi. MIHTepecHble paboThl B 00JACTH KOHTPOJISI MPOU3BOAMINCH HATUMHU
COOTEUECTBEHHUKaMH B BOEHHBIX BeIOMCTBaX, ocoOeHHO mocie Kpbimckoit
KaMIaHWH.

Boiaronuiics MeXaHHMK, OJJICGKTPOTEXHHMK W TPUOOPOCTPOUTEINb, PO-

noHadanbHUK peakTuBHOM TexHMKU K.M. Koncrantunon (1817-1871) paspabdoTan
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u noctpoun B 1842-1844 rr. nmepByr0 B MHpPE aBTOMATHYECKYIO
ANIEKTPOOAJUIMCTUYECKYIO  YCTAaHOBKY, MpEIHA3HAYCHHYIO JUIsl  M3MEpPEHUs
CKOPOCTH TOJIETa CHAPSAOB, T.€. IJIi KOHTPOJISI OBICTPONPOTEKAIIUX IpoleccoB. B
ycraHoBke K.M. KoHcTraHTHHOBA, pacronoxeHHoW Ha BoikoBoM mnosie mon
[TetepOyprom, MMEJINCh AIIEMEHTHI aBTOMAaTHYECKUX KOHTPOJIbHBIX
NPUCIOCOOJIEHUI. JTa yCTaHOBKA aBTOMAaTHMYECKU JlaBajia CUTHAJbI B MOMEHTBI
MPOXOXKICHUS CHapsAIa uepe3 0coOble INTHI, TOCTaBJICHHBIE HAa MYTH €T0 IMOJEeTa,
M aBTOMATHUYECKH K€ PETHCTPUPOBAIA ATU CUTHAIBI Ha MWUIMMETPOBOU CETKE,
HAaHECEHHOM Ha IOBEPXHOCTh PABHOMEPHO BpAIAIOMIETOCA LWIMHApPA. Takum
oOpazom K.M. KoHCTaHTHHOB cO037a7n MNEpBBbIA CaMOMUIIYIIUNA KOHTPOJIbHBIN
aBTOMaT.

B 1847 r. oH ckOHCTpyupoOBan NpuUOOp AJII U3MEPEHHS BBICOTHI IOJIETA
CUTHAJIBHBIX pakeT, a B 1848 r. co3mal IEHHYI0 KOHCTPYKIMIO ONTHYECKOTO
nanbHoMepa. B asto ke Bpemss K.M. KoncrantnHOB paspabarbiBaeT Tak
Ha3bIBAEMBId  PAKETHBIA OANIMCTUYECKHM MAsTHUK C  PETUCTPUPYIOLIUM
IPUCIIOCOOJIEHUEM U PETYIATOPOM YKcia 000pOTOB. DTO YCTPOWCTBO MO3BOJIUIIO
UcCleIoBaTh OauIMcTUYecKue cBoicTBa pakeT. B 1849 r. oH co3pan MHTEpeCHBIN
npuboOp, Ha3BAaHHBI MM «aKyCTHYECKUU peryisTopy». [Ipubop 3TOT mo3BOIISII
KOHTPOJIMPOBATh CKOPOCTH CBEPJICHMUS.

B 1855 r. K.1. KOHCTaHTHHOB MOCTPOWJI OPUTHHAIBHBIN «aBTOMATHYECKHUM
pPa300IIUTENbHBII MEXaHU3M CO CYETHBIM MpuOopom», a B 1860 r. oH cozman
PETUCTPUPYIOIINI JUHAMOMETP ISl ONIPECIICHN U3MEHEHUS JaBJICHUS B CTBOJIE
opyausi, onepeauB Ha 10 nét nunocTpaHHbIX UHX)eHepoB [lenpe u Cebdepa.

B 10 xe Bpems K.M. KOHCTaHTHMHOB MEpBBIM MPEITIOKUIT ITPOBOIAUTH
aBTOMATHUYECKYI0 TOBEPKY MNpUOOpPOB Ha TOYHOCTh. Creayer 3amMeTUTh, YTO
BeIatomuecs padotel K.M. KoncrantuHoBa gosroe BpeMst ObLIN 3a0bIThI. MHOTHE
U3 €ro U300peTeHui B 3TOI 00J1aCTH HE3aCIyKEeHHO MpUnHUCchiBaIuch Y. Yurcrony
u JI. bpere, xotoprie ¢akruuecku mno 3amanuro camoro K.M. KoHncranTuHoBa

HU3TrOTOBJIAIN AJIA HECI'O IICPBBIC BAPHUAHTEI €TI0 HpI/I60pOB.
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B 1867 r. Ha maByuel aptuiiepuiickoit 6atapee 6mu3 p. Pesens (Tammmn),
HOCHBIIIEH Ha3BaHue «He TpoHb MeHs», ObUTH TPOU3BEACHBI UCTIBITAHUS CUCTEMBI
aBTOMATHUYECKON  («TraJlbBAaHUYECKON») CTpenbObl, pa3pabOTaHHON JPYruM
TaJaHTJIMBBIM pycCcKUM mn3o0peratenem -A.Il. J[aBpl1oBBIM. DTa cucTeMa sSIBHJIACh
NEpPBBIM B HUCTOPUM TEXHUKA ABTOMATHU3UPOBAHHBIM YCTPOMCTBOM, Tlie OBLI
OCYIIECTBJICH [IEHTPATU30BAHHBIA KOHTPOJIb OJTHOBPEMEHHO Psiia 0ObEKTOB.

VYcranoBka A.Il. [laBbijioBa ¢ MOMOIIBIO «TAaJTbBAHUYECKUX WHIIUKATOPOBY,
«MPSIMBIX ¥ TOBEPOYHBIX TaJbBAHUYECKUX — KPEHOMEPOB», KOJOKOJIBYMKOB U
JPYTUX CHUTHAJIBHBIX YKa3aTelie oOecneuuBalia NPUIEIBHYIO CTPEIb0y II0
JBIDKYIIUMCS 1esiM. Ero yctaHoBKa npUMeHsIach, Kak Jijisi O0€peroBbIX, Tak U J1JIs
cynoBbix Oarapeil. CoBEpIIEHCTBYsS B JajbHEHIIEM CBOIO ycTaHOBKY, A.IL
JlaBbIIOB CO34al CIEASNIYI0O CHCTEMY C KOPPEKIHEH, KOTopash aBTOMaTHYECKU
oOecrieuynBaia, B 3aBUCUMOCTH OT HW3MEHEHUSI PACCTOSHHS CyJIHA [0 IIEJH,
HEO0OXOUMBIN yYTOJI BO3BBIIICHUS OPYIUSL.

B 1831 r. Hwukonaihi KanmanuHueB MOCTpOMII W 3alaTEHTOBAl aB-
TOMATUYECKUN TpuOOp [JIsi 3aMepa pacxoja O KUJAKOCTEH, SIBISIOLIUNCS
MPOTOTUIIOM COBPEMEHHOT'O 0OBEMHOIO PacX0o0Mepa.

WNuTtepecHsl oOTHOCAIMECSs K paccMaTpuBaeMoit obmactu pabotsl B.H.
Uukonesa (1845-1898), uzoOperaTenst © y4eHOro, OJTHOTO U3 co3jaTeliell TOHBIHE
BBIXOJSIIIIETO  CTapeHIero  pyccKoro  DJIEKTPOTEXHHYECKOro  KypHalla
«OnexrpuuectBo». B.H. Uukones pa3padoTan BecbMa OPUTHHAIBHBINA (HOTOMETO/
UCIIBITAHUSI TIapabOJIMUeCKUX OTpakaTteled [Jisi MPOXKEKTOPOB U  BBITIOJHUII
HEOOXOJMMYIO JJIsl ITUX UCIBITAaHUN anmnapatypy. PoTomMeTon OH NPUMEHUI
TAKXKE W JJIA ONPEACIICHUsI CKOPOCTH Ttojieta cHapsaaoB. B.H. UukoneB co3nmain psia
pUOOPOB U CYIIECTBEHHO YCOBEPIIEHCTBOBAI TeneBoiIbTMETp ["apTmana-bpayHa.

Kak wusBecTHO, TPUOOPHI M MPUCTIOCOOJICHUS NJIi COPTHUPOBKU U OPaKOBKH
MAacCOBBIX W3JeNuid OBUIM BIIEPBbIE TPUMEHEHBI B PYCCKOM MOHETHOM W
MaTpOHHOM Mpou3BoACTBaX. OAHUM U3 BBIJAIOMIUXCS KOHCTPYKTOPOB U

uzobperareneii, paboTarOmMX B TAaTPOHHOM mpou3BojacTBe, Obur  B.III.
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[TerpymeBckuii (1829-1891). MIm Obumm cO3mMaHBI MEXaHUYECKHWE KOHTPOJIbHBIE
aBTOMAaThl, MO3BOJIMBIINE IPOU3BOAUTH MAaCCOBYIO MPOBEPKY MyJb (IO BECY) H
ruib3 (Mo JMHEHHBIM  pasmepaMm). B mectumecateix romax XIX B.O.
[lerpymeBckuii paszpadoran aBTOMATHYECKYIO ANEKTPUPUITHPOBAHHYIO
JATbHOMEPHYIO YCTaHOBKY. MM yxe ObUIO CO3/1aHO HECKOJIBKO BHJIOB IPHOOPOB
JUISL KOHTPOJII COCTOSIHUSI MUH M «TaJIbBAHUYECKUU MEPENATUHUK» IMOKA3aHUM
JAIBHOMEPHOT'O OPYAUUHOTO YCTPOMCTBA.

bonpmiolt wHTEpec NPEeACTaBISAIOT Takke padborei M.M. bopeckosa,
CO3JAaBILIEr0 ABTOMATHYECKUE CUTHAJIBbHBIE YCTPOMCTBA ISl «IPOCIYIIMBAHUS)
MOA3EMHBIX MUHHBIX PA0OT HETIPUSITEISN.

NutepecHsl paboThl B 00JIACTH  KOHTPOJIA  HM300peTaTess-MexaHuKa
[TerepOyprckoro apcenana B.E. Eroposa (1883-1938), ckoHcTpyupoBaBiero u
noctpouBiiero B 1910-1912 rr. nmpubop A MaccoBOrO KOHTPOJISI KayecTBa
MeTauia. DTOT MPUOOp HUMEN Psifl MPEUMYIIECTB MO CPABHEHUIO C W3BECTHBIMU
npudopamu bpunens, Bukkepca. OH ycnenHo NpuMeEHsJICA B apTUIUIEPUICKUX U
JPYTUX MTPOU3BOJICTBAX.

B pycckoM MopckoM (uioTe AOCTaTOYHO MIMPOKO JMJii TOrO0 BPEMEHU
yIOTPEOISUIUCh pa3IuYHbIe YCTPOICTBA aBTOMATHYECKOT0 KOHTpouis. Tak, B 1873
r. Ha Benckoit Bcemupnoii BeicTaBke pycckuit mzooperarens C.K. IpxeBerkuii
JEMOHCTPUPOBAJ «aBTOMATHYECKUI MPOKIAAUMK» Kypca Kopabmus. ['ox ciycts B
KpoHmigaare WCHOBITBIBAICA €r0 HOBBIM DJIEKTPUUYECKHUM JIar, IO3BOJISIOLINAN
aBTOMATHYECKHU OMPEACIISAThH CKOPOCTh CyHA U IPOUICHHBIM UM MYTh.

B 1876 r. ceiH m3BecTHOro pycckoro mnyremecrseHHuka @.I1. Bpanrens
®.D. Bpanrens u U.M. /IUKOB CKOHCTPYHMPOBAIM U IOCTPOUIN YCTAHOBKY JUIS
aBTOMAaTHYE€CKOTO KOHTPOJISI BBICOTHI MPUIMBOB U OTJIMBOB U DJEKTPUUYECKOMN
nepeaauyn rnoka3aHuii 00 M3MEHEHUU YPOBHS BOJBI Ha 3HAYUTEILHOE PACCTOSIHUE B
Oynky HaOmomarens. OTO YCTPONCTBO OBUIO YCTaHOBIIGHO Ha pEKe BO3JE T.

HukonaeBa. DTO TMO3BOJIWIO OCYLIECTBISATH HENPEPHIBHYIO PETUCTPALIMIO
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W3MEHEHUN BBICOTHI YPOBHS BOJBI, B TO BpeMs KaK pPAaHEE CYIIECTBOBABIIUE
pUOOPBI MOTJIM MTOKA3aTh TOJIBKO BBICOTY BOJABI B JAHHBIN MOMEHT.

B 1879 r. npenonasatens KpoHIITaATCKMX MHUHHBIX KJIaCCOB M300peTaTeih
A.C. CTenaHoB CKOHCTPYHMPOBaJ NEPBBIA TEPMOTAIbBAHOMETP, KOTOPBIA HaIlen
MpUMEHEHUE, KPOME MOPCKOTO JI€JIa, B PA3JIMYHBIX APYTHX 00JIACTAX TEXHUKH.

VYuyensiit-okeanorpad aamupan C.O. Maxkapos (1848-1904) B 1882 r. coznan
nepBbIN (PIOKTOMETp - MPUOOP, TO3BOJISIONIUIN OMPEAENIATH CKOPOCTh MOBOIHBIX
TEUECHHUM B MOPSIX U OKEAHaXx,

H.N. 3axapos, kpecTbssHUH CMOJICHCKOU I'yOepHUH, TaJaHTJIMBBIA CAMOYYKa, B
1885 r. mpeacrasun Ha Tperbro IleTepOyprekyro 3MeKTPOTEXHUUECKYIO BBICTABKY
CBOM mpuOOp, MpeIHa3HAYECHHBIN ISl «aBTOMATHYECKOIO 3alMChIBAaHUS Ha IJIaHE
IyTH HENPUATEICKOrO CYJHA U ONPEIECICHHS €r0 paCCTOSHUS U HAINpPABICHUS, B
KOTOPOM OHO HaxXOJUTCS.

N3 psana paboT, NOCBSAIIEHHBIX JpPYrMM BOIpOCaM aBTOMATUYECKOTO
KOHTPOJIsI, HA30BEM CIIEAYIOIIHE.

Ha nepBoii s1eKTpoTeXHUYECKON BBICTaBKe, ycTpoeHHOU B IletepOypre B
1880 r., meMoHcTpupoBajics NpuOOp ¢ MHEBMATHYECKUM MpuBojoM A.M.
XOTUHCKOTO, KOTOPBIA KOHTPOJUPOBAJI TOPEHUE DJIECKTPUUYECKUX CBEUEU U B
cllydae MOTYyXaHHsl OJHOM M3 HUX MEPEBOJAMI JEKTPONUTAHUE HA JAPYTYIO CBEUy.
B ycTraHoBKe UMelcs 3JIEKTPOMAarHUTHBIA MpuOO0p, YKa3bIBAIOIIMMA Ha TO, KaKas U3
CBEYEH TOpHUT.

N3o0perarens u npodeccop dusuku [lerepOyprckoro JeCHOro MHCTUTYTA
J.A. JlaunroB (1842-1902) nmoctpomn B 1883 T. KOMIIEHCAIIMOHHBINA (HOTOMETP U
ONTHUYECKOE JAIbHOMEPHOE YCTpPOWCTBO, a B 1867 TI. co3man yCTaHOBKY I
KOHTPOJISI KAueCTBA U30JISLIUUA BHICOKOBOJIBTHBIX MPOBOIOB.

Baxxno otmetuth Takxke pabotel B.A.Tuxomupona (1849-1899), koropsrit
CO3/1AJT HAJIC)KHBIN YIIPOUICHHBIN raJbBAHOMETP, BXOAUBIINN COCTABHOM YaCThIO a

HEKOTOpbIE  KOHTPOJIbHO-U3MEpPUTEIbHBIE  ycTpoiictBa, u  pabotel Y.K.
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CKpUAKUHCKOTO (I849-1912), MMOCTOSTHHOTO COTpPYIHHUKA JKypHala
«DNEKTPUIECTBOY», CO3/IABIIECTO YCTAHOBKY ISl KOHTPOJISI TIOBPEXKACHUS KaOersl.
Bonbime paboThl M0 aBTOMATUYECKOMY KOHTPOJIIO MPOBOJAMIMCH M Ha XK.-I.
tpaHcnopre. Tak, B 1868 r. mmxenep C. Ilpayc co3gan ¢ 30€KTPOMarHUTHBIM
MasITHUKOBBIM peJie JUIsl «KOHTPOJISI OBICTPOTHI JBHXKEHUS 1Toe310B». B 1875 - 1860
IT. Ha4YaJIbHUK tenerpada K.~ O.N. bantokeBnu TIOCTPOUII
ANEKTPOUHIYKIIMOHHYIO CUCTEMY CUTHAIM3ALUKU U KOHTPOJISI ABUXKECHUS TTOE3/10B.
B a1oif o6nactu Takxke ycnemHo pabdoran B.M. TaraitumHOB, co3qaBIIMM psijl
KOHTPOJIbHO-CUTHANIbHBIX TpuoopoB, B 1694 r. unxenepsr A.Il. ['opauenko u
N.A. IIpoTaceBuy cO31aJIM CUCTEMY aBTOMATUYECKON CUTHAIM3ALMU U KOHTPOJISL.

B 1887r. uzBectnbiii ¢puszuk A.I'.CroneroB (I839-1896) oTkpwin siBneHUE
dbotoanekTpudeckoro 3pdekra u coznan aktTuHoMeTp. B ToMm ke roay npodeccop
Kazanckoro ynuBepcutrera B.A.Viubsaun (1863-1931) wuccnenosan siBieHue
BHyTpeHHero ¢ororddexra. Dtumu padotamu A.I'.CronetoB u B.A.YiabsHuH
3QJI0KUJIU OCHOBY JIJIsl PA3BUTHUSI DJICKTPOHHOU aBTOMATHKH.

B 1907 r. b. JI. Po3uHr BriepBhIe MPUMEHUI SJIEKTPOHHO-TYUYEBYIO TPYOKY €
MarHuTHbIM yrpaBiieHueMm. [lomoOHas TpyOka sIBJISIETCS W B HACTOSIIEE BpeMs
BECbMa BAXKHBIM 3JIEMEHTOM BO MHOTHX aBTOMATUYECKUX YCTPOIMCTBAX KOHTPOJIS.

BaxkxHO OTMETUTH, 4YTO OAHUM W3 MEPBBIX IIAroB, NPUBEAIIUX 3a-
MeyatenbHoro pycckoro yueHoro A.C. Ilomosa (I85S-1905) k oTkpeiTHM paguo,
ObLa pa3padoTka uM B 1895 r. mpubopa «1jist 0OHApYKEHUS U PETUCTPUPOBAHUS
AIEKTPUUECKUX KOJICOaAHUIN.

3HAUUTENBHBIN MHTEpPEC MPEACTABISIET MPUOOP, CO3TAaHHBIN B 1886 r.
cTapemuM pycckuM siektpoTexHukom M.A. IllareneBbiM. HoBbrit mpubop
npeHa3HavyayICs JId UCCIIeIOBAaHMs Ha dKpaHe TIEPEMEHHBIX TOKOB U OB Ha3BaH
M.A. lllaTeneBsiM KypOOTpadom.

Jlaxke STOT HEMOJIHBIN TepedeHb paboT MOKa3bIBAET, KaKOW HEOIEHUMBIN
BKJIaJl BHECJIM PYCCKHE Y4YeHbIe, MH)XKEHEPhl U M300peTaTeIn B JIEJIO CO3JaHUs U

pa3BUTHS paccMaTpuBaeMoil oOsactu TexHUKH. OHAKO CIIETYyeT OTMETUTh, YTO
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MHOTHE H300pETeHUS TAJAHTIMBBIX COOTEYECTBEHHHUKOB JIOPEBOJIIOIMOHHON
Poccun wu3-3a HETATBHOBUIHOCTH M KOCHOCTH IIAPCKMX YHWHOBHUKOB, WX
pabojyieniusi 1mepes; BCEM MWHOCTPAHHBIM, HE HAalUIM HU [PUMEHEHHUS, HU
BOTUIOIICHUS Jake B BUJIE OIMBITHBIX 00Pa3IOB.

Muorue paboThl 3apyOeKHBIX aBTOPOB B 00JACTH aBTOMATHYECKOIO
KOHTPOJISL SIBJISIIOTCS. B TOM WJIM MHOM CTETNEHHU MOBTOPEHUEM WJIM Pa3BUTHEM (Kak
paBuiIo, 0€3 CCHUIKM Ha 3TOT (akT) paboT HAIIMX COOTCUESCTBCHHUKOB.

TexHuueckoe MEpPeBOOPYKEHHUE BCETO HAPOJHOIO XO3SIMCTBA 00YCIOBHUIIO
HIMPOKOE BHEAPEHHUE B MPOU3BOJICTBO aBTOMAaTHYECKOT0 KOHTpOJIs. bbuta co3nana
MOTIIHAS prOOPOCTPOUTENbHAS IPOMBIIIEHHOCTD, oOecreunBaromast
NOTPeOHOCTh BCceX 00JacTel HAyKW M TEXHUKH. BhIpocin 3aMeuaTenbHbIe Kagpbl
IpUOOPOCTPOUTEIIEH.

XapakTepusys B CaMbIX OOIIMX YEPTaxX Pa3BUTHE TEXHUKH aBTOMATUYECKOTO
KOHTPOJISL 32 MOCJIEIHUE TOJbI, MOKHO CKa3aTh, YTO YCIEXU YUEHBIX, HH)XCHEPOB,
uzooperaresneil U pabouynx B Halleld MPUOOPOCTPOUTENHHOW MPOMBIIUIEHHOCTH
BECbMa 3HAYUTEIIbHBI.

B konme 40-x rr. B MockBe Oblla yCTpo€Ha BBICTaBKa MPUOOPOB
aBTOMATHYECKOTO KOHTPOJS JJisi MAaIlIMHOCTPOMTENbHBIX MPOW3BOACTB. Ha
BBICTaBKe OBLJIO MpejcTaBieHo Oosee 60 pa3mTuyHBIX TPUOOPOB U ABTOMATUYECKHUX
YCTPOMCTB MJIi KOHTPOJSL W COPTHPOBKM JeTalled MO pa3MeHaM, KadecTBY
noBepxHocTed U T.n. OAHON M3 MEpPBBIX OpPraHU3alMi, HAYABIIMX 3aHUMAThCS
pa3paboTKol ykazaHHOM mpoOiemMbl, Obul0 HayudHo-uccienoBarenbckoe Orpo
B3auMo3aMeHseMocTd MunuctepctBa crtankoctpoenuss (HMBB). Dto Oropo
pa3paboTanio TepBbIE OTEYECTBEHHBIE AaBTOMAThl KOHTPOJS, WCIOJIB3YIOIINE
AIIEKTPOKOHTAKTHBIN METO/I. ITo WHIyKTUBHBIM, €MKOCTHBIM u
(OTOPIEKTPUIECKUM METOJaM KOHTPOJII OCHOBHBIE PabOTHl  MPOBOIMINCH
Bcecoto3HbIM  37IeKTpOTeXHUYECKUM MHCTUTYTOM uMeHu B.M. Jlenuna (BON).
MHcTUTYT  co3Mal  aBTOMATHYECKHE  KOHTPOJBbHBIC  YCTAHOBKH IS

MHOFOHHaHaSOHHOﬁ COPTHUPOBKH I/ISI[eJ'II/II\/JI C UCIIOJIb30BAHHUCM YKA3aHHBIX BbIIIC
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METOJIOB. 3HAaYUTENbHbIE Pa0OTHl MO ABTOMATHYECKOMY KOHTPOJIO MPOBEICHBI
Nucturytom aBromMatuku wu  Teinemexanmku AH CCCP, nabopartopueit
AJIIEKTPOABTOMATUKM  MUHHUCTEpCTBA  TPAHCIOPTHOTO  MAIIMHOCTPOECHUS,
AKCIIEPUMEHTAJIbHBIM HAy4YHO-UCCIEA0BATENbCKIUI HHCTUTYTOM METAILIOPEKYIIHUX
crankoB (QHUMC) u np.

VYerpoiicTBa aBTOMAaTHYECKOTO KOHTPOJISI YCHEIIHO BHENPSIOTCS U B Pl
npyrux npousBoActB. Eme no Bemukoit OteuectBennoit Boinbl mpod. H.C.
AKyJIOB co3Jai ammaparypy s aBTOMAaTHUYECKOro KOHTpOJS KauyecTBa
TEXHUYECKON 00paboTku neranelt, noin. @.E. TeMHUKOB 3aKOHUMI CBOU paOOTHI B
00JlacTU KOHTPOJIA MPOoIlleccoB moja3eMHoi rasudukanuu, akan. ['.C. Jlenacoepr
pa3paboTasl yCTaHOBKM JUIsl XUMHUYECKOTO KOHTPOJS cOcTaBa MeTayuioB. ['pymma
Hay4YHbIX PaOOTHUKOB MOjA pykoBojacTBOM mpod. A.Il. YekmapeBa monyuyuna B
1941 r. rocynapCTBEHHYIO NMPEMUIO 3a pa3padOTKy aBTOMAaTHYECKOIO KOHTPOJIS
TOJIIUHBI IPOKATHIBAEMOTIO JIUCTA.

O noctmxeHusiXx B 00JACTU aBTOMATHYECKOTO KOHTPOJIA, MPUMEHSIEMOTO B
CaMbIX Pa3JIMYHBIX O0JACTSIX HAYKHM W TEXHUKH, SIPKO CBUJECTEIHCTBYIOT TPYIIbI
BUJIAIIMXCS ~ YYEHBIX, HHXXEHEPOB W  M300perareneil,  yIOCTOCHHBIX
['ocynapcTBEHHOM MPEMUU U B MOCJIEAYIOIINE TOJIBI.

B 1943-1944 rr. I'ocygapCTBEHHYIO MPEMUIO MOJYYHIN WMHKEHEpbl A.M.
Oemromun, J.K. Kucener u np., co3mgaBiivde psja npuOOpoB JJisi MacCOBOTO
koutpotisi; E.M. Konomnes, B.M. Kyp6aros, M.®. Cenunikuii, JI. H. Kucnsikos u
Jp., IOCTPOUBILKE ABTOMATHYECKYIO METEOPATUOCTAHIINIO 151 APKTUKHU U APYTHX
TPYJAHOAOCTYIHBIX MECT.

B 1945 r. 66111 yaocroens! I'ocynapcrsennoit npemun JI.M. UBannos, C.JL.
Mannensimitam, H.C. Ceuntuukuit 1 B.®. CmupHOB 3a pabOThl MO CO3/IaHUIO
anmnaparypbl [Jis CHEKTPaJbHOTO aHaldM3a YEPHBIX W LBETHBIX METAJUIOB M
CILUIaBOB.

N3 paboT, BBICOKO OLIEHEHHBIX MPABUTEIBCTBOM M  yJIOCTOCHHBIX

['ocymapctBenHoii mpemueit B 1946 1., MOXHO Ha3BaTh pabOTy HH)XEHEPOB
49



CrankocTtpoutensHoro 3asoga uM. Opmxonukuaze u DHUMC: B.II. Jlebenena,
I[IL.LU. CrpoiBkuna, M.S. BonoBuka, C.A. Kaiicopsuua u C.A. HukutuHa,
CO3/aBIINX BBICOKOIIPOU3BOAUTENbHYIO JIMHUIO CTAaHKOB JUIsi 0OpaboTKH OJIO0KOB
MotopoB aBTomMoOmiIst 3UC-150; paboTsl JOKTOpa PU3UKO-MATEMAaTHYECKUX HAYK
coTpyaHuka [maBHOW acTtpoHomudecko obcepBatopun H.H. Ilamioga,
pazpaboraBiiero  (POTORIEKTPUUECKHI ~ METOJ  PEerucTpaluud  3BE3JHBIX
IPOXO0’KICHU, TOBBIIIAIOIINNA TOYHOCTh aCTPOHOMUYECKUX HAOJIOICHHM.

B 1947 r. 6p1mm ynoctoensl I'ocynapcrBennoit npemuu K.M. Bypues u ap.,
BBINIOJIHUBIIIME KOMILUIEKCHYIO aBTOMATH3al[MI0 MPOKATHOIO CTAaHKA, BKJIIOYas U
onepaunu kKoHTposst; A.M. lamkuii, B.O. Apytionos, 1.C. CTekOnbHUKOB U Jp.,
CO3/aBIINE pa3IUYHbIC BUABI OCHUIUIOTPAUUYECKUX YCTAHOBOK, UMEBIIMX OYEHBb
BAKHOE 3HAYEHHE B TEXHHKE H3MEPEHUH W KOHTPOJIs, B TOM YHCIE U
aBTOMAaTHYECKOTO.

N3 pabor 1948 r. cmeayer ormeTuTh padotel M.M. Bonkoma, I'.H.
["onbieBa u 1p., pazpadoraBmmx aspoiornyeckuid npudop; H.A.Toncroro u ILIL
®deo¢unoBa, co3gaBmIUX MOpUOOpP M MCCIEAOBAHUS OBICTPONPOTEKAOIINX
MPOLIECCOB.

B 1949 r. ormeuensl ['ocynapcTBEHHBIMH MPEHUSAMH — padoTa akajgeMuKa
B.I1. Jlunnuka unxeHepoB H.T. IllamaeBa, A.W. IlomoBa, I''M.TonmaueBa u
MexaHuka-coopmuka JI.d. SmmanoBa 3a co3gaHue KoOMIUIEKca MPUOOPOB s
UCCIIEIOBaHMsI KauecTBa OOpa0OTKM TMOBEPXHOCTEH U JJIs  OIpeaeeHUs
mukpotBepaocty; padota B.K. ITpokodresa, H.C. CBuntunkoro u K.M. Taranosa
110 CO3/IAHHIO U BHEJPEHUIO B MPOMBIIIJIEHHOCTh HOBBIX METOJIOB U YCTPOMCTB JIs
CHEKTPAJIbHOTO aHAJIN3a METAJJIOB U CILIABOBY.

W, nakonen, cpeau padot 1950 r., cCBUIETETBCTBYIOUX O HOBBIX KPYITHBIX
ycrexax COBETCKHX M300peTaTesiell U YYeHBIX BO BCEX 00JIACTSIX HAYKU U TEXHUKH,
B TOM YHCJIE U B J€JI€ CO3/1aHHs ABTOMATHYECKUX YCTPOMCTB, CIEIYET B MEPBYIO
ouepelb Ha3BaTh pabOTy MO CO3JaHHMIO aBTOMATU3UPOBAHHOTO 3aBoja. OHa

SIBJISIETCSI JIOTHYECKUM 3aBEpIICHUEM paboT, MPOBOAUBIINXCS PSIJIOM OpraHU3alnun
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(OHUMC, HUEB wu gap.), HauMHas OT CTaHKa-aBToMaTa K aBTOMAaTHYECKOU
CTAaHOYHOI JIMHUU M Jajiee K LEIOMYy 3aBOJy-aBTOMATy. 3a y4acTHE B CO3JaHUU
3T0ro 3aBoja 25 yenoBek mnoj pykooactBom wwi-kopp. AH CCCP B.J.
JukyminHa ObUTH  yIOCTOEHBI ['OCyJapCTBEHHON TIpeMHH TEpBOIl  CTETEHH.
Pa6ornuku HUEB TI'.E. T'opeuxuii, uwxenep E.P. JIpopeukuii, umxenep H.D.
PeiMapp u gpyrue co3gand s 3TOTO  3aBOJa HOBBIE  KOHCTPYKUHUU
aBTOMATHUUYECKUX MalluH U NpubopoB. B Tom xe roxy nHxeHepsl A.A. AHApees,
M.C. bapcykoB u JApyrue co3fgaiud [ 3TOTO 3aBOJAa HOBBIE KOHCTPYKUHUU
ABTOMATHYECKUX KOHTPOJIBHBIX MAIIuH U NpubopoB. B TOM e roay MHKEHEPHI
A.A. AngpeeB, M.C. bapcykoB u Jpyrue CKOHCTPYMPOBAIM HOBBIE
aBTomMaTudeckue umeputenbHbie npudopsl; A.C. HouxoB, b.C. baitbypo u
JIpyrue pa3padoTany CTATUCTHUYECKH METOJ KOHTpPOJs KayecTBa MPOAYKIUU U
HOBBIE KOHTPOJIbHBIE CTAHKU-aBTOMATHI.

B 3akmiouenue oTMeTHM pabOThl KOJUIEKTHBA KOHCTPYKTOPOB 3aBOja
«Komubp» u BOU, BbeimonHenHsle noa pykoBoacTBoM H.E. Hukurtnna, no
CO3/IaHUI0 BBICOKOTOYHOTO aBTOMAaTa sl KOHTPOJISI U COPTUPOBKM KOHUUYECKHUX
POJIMKOB. DTOT aBTOMAT U3MEPSET U COPTUPYET posinku 1o 30 rpyunr o 1uamerpy
U YTy KOHYCa ¢ TOYHOCTBIO +1 MK, yTO B 15 pa3 Bblllle TOUHOCTH MIPUMEHSBILIUXCS
JI0 CHX TOp COPTUPOBOYHBIX MAIlIMH, U HWMEET B 2 pasza OOoJblIyl0, 4eM Yy
AHAJIOTUYHBIX MAILIWH, TPOU3BOJAUTEIBHOCTD.

Ha nepBoit craguu pa3BuUTHs KOHTPOJIBHBIX ABTOMATUYECKHUX YCTAHOBOK
CO3JaBAINCh  KOHTPOJBHBIE  HW3MEPHUTEIBHBIE  YCTPOWCTBA C  NPOCTBIMHU
WHJVMKAaTOpaMU B BHJE€ yKas3aTeJled WM CUTHAIOB. B mocienyromem cBoeM
Pa3sBUTUM KOHTPOJIBHBIE YCTAHOBKM HMEJIHU YK€ CIIOXKHBIE HCIIOJHUTEIIbHBIE
AJIEMEHTHI, U3 KOTOPBIX CIEAYET OTMETUTHh PAa3JIMYHOIO POJa PETUCTPUPYIOLIUE
npucnocoOsenns. Ha Oonee mo3gHeM dTame pa3BUTHS ITUX  yYCTPOMCTB
HaOMIOMaeTCsl  JajbHEHImass aBTOMATH3alus, paCIIMPEHUEe ¢ YCIOXKHEHHUE
WCIIOJTHUTEIBHBIX (PYHKIIUM - BBIMOJIHEHUE COPTUPOBKH, CUYeTa OTOPAKOBKH,

MHOTO(YHKIIMOHAIILHBIN KOHTPOJIb M T.A. Psn omeparuii 1Mo CUTHAIW3allid |
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PETUCTPALIMM ABTOMATHI BBIMOJHSAIOT HAPSAY C YKAa3aHHBIMU OCHOBHBIMU JJISI HUX
(GYHKIUAMMU.

XapaktepHass OCOOCHHOCTh Pa3BUTHSI COBPEMEHHBIX aBTOMATHUYECKUX
KOHTPOJBHBIX YCTPOUCTB, paszpaboTaHHbix B 60-80 rr. XX Beka — WuX
NEeKTpUpUKALKI. ITO TMO3BOJISIET MNPUIATh WM CBOWCTBA JAMCTAHIIMOHHOCTH.
[locnennue noctTuxeHus: B 00J1aCTH aBTOMAaTUYECKOT0 KOHTPOJISL HAMIYT IUPOKOE

IPUMEHEHUE.

Pa3znen 7 MeToauyeckue ykazaHus K NPaKTH4YecKoii padore Ne /
«HUcropuyeckasi cipaBka 0 pa3padoTkKe TEOPUM ABTOMATHYECKOT0

YIIPaBJICHUA»

7.1 Hcmopuueckas cnpaska o pazpadomie meopuu a6momamuiecKozo

ynpaenenus

Teopust aBTOMaTHYECKOTO YIPABJICHUS KaK HayKa Hadaia OypHO pa3BUBATHCS
co BTOpoii mosioBuHBI XIX B. DTOMY Mporieccy mpeamnecTBoBago 00IbIIOe YUCIIO
pa3pab0TOK MHOTHX W3BECTHBIX YYEHBIX, BHECIIUX OTMPECICHHBIA BKIAT B
TEOPUIO YIIPABIICHHUS.

[IpuBeneM kpatkue cBeAeHUS 00 ITUX pa3padOTKax.
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I'EPOH Crapmmuii Anekcannpuiickuii (oxkoso 120 r. g0 H.3.). ABTOp padoT, B
KOTOPBIX CUCTEMATUYECKU M3JI0KEHBI OCHOBHBIE JOCTH)KEHHS aHTUYHOIO MUpa B
o01acTy NPUKIIAJHOW MEXaHUKHU.

B pabore «IlmeBmatuka» I'epom ommcanm pa3audHBIE MEXAHHU3MBI,
IIPUBOJMMBIE B IBUYKEHUE HAIPETHIM CXKAThIM BO3YXOM HJIU TIAPOM.

B «MexaHuke» OH ONMCHIBAI IIATH MPOCTEHINMX MAIIWH: pblYar, MOBOPOT,
KJIMH, BUHT W OJIOKM, TaM € JaeT OIWCaHue Mpuoopa Mg H3MEPEHUS
IPOTSKEHHOCTH JOPOT (TAaKCOMETP), aBTOMATA JIJIsl MIPOJAXKH «CBSIIEHHOI» BOJBL,
TUJPABINYECKON MAIIMHBI (BOJOYEPIIANIKHI) U JIP.

Mexanu3mMbl MW aBTOMaTbl ['epoHa HE MOIJIM MONYYUTh CKOJIbKO-HUOYIb
IMIMPOKOTO0 MPAKTUUECKOrO IPUMEHEHUs B pabOBIAJEIbUYECKOM OOIIECTBE U
MCITIOJIb30BAJIMCh MPEUMYIIECTBEHHO B KAUECTBE CBOCOOPA3HBIX UTPYIIEK.

OHUMKIONEAUEH aHTUYHOW MPUKIAAHOW MEXAaHUKH SBILAIOTCA  Mare-
matuueckue padotel ['epona. B «Merpuke» manbl npaBuia ¥ (GopMmynsl s
TOYHOI'O U MPUOIMKEHHOTO pacueTa pa3inyHbIX reoMerpuueckux ¢uryp. Tam xe
npusoguTcs popmyia ['epoHa A onpeneneHus mIolad TPEyrojJbHUKa [0 TPEM
CTOpOHAaM.

Brnusuaue pabdor ['epoHa MokHO mpocienuTs B EBpome BIIOTH 10 3MOXU
Bo3zpoxnenus.

JIEOHAPJO na Bunum (I452-1519). UtanbsHCKUI XyIOXKHUK, YYEHBIH U
WHXKXEHEP, OOWH U3 BBUIAIOLIMXCS  NPEICTAaBUTENIEd HCKycCTBAa  DAIOXHU
Bo3poxnenus.

Ponuncs B HeOosbmioM ropojke Bunum, Onu3z @nopenuuu, OTely ero,
3aKUTOYHBIA HOTapUyc, MepeCceUBIINCH BO DIOPEHIINIO, OTAA ChIHA B 00y4YeHUe
K 3HAMEHUTOMY CKYJbNTOpY W kuBomucuy A. Beppokmo. Oxono 1482 .
Jleonapno na Buaum noknHyn @nopeHuuio U yexain B MunaH, rae nocrynui Ha
cnyx0y k JlromoBuky Mopo B KauecTBE BOCHHOTO WMHXKEHEPA, apXUTEKTOpa,

YKUBOIIKCIIA U CKYJIBIITOPA.
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[Tocnennue nBa nmecsrwietvs >ku3HU JleoHapao na Buxum ObutM TOMaMU
CKUTAHWUW, 3aBEepIIMBIIMMUCA BO @DIOpeHIMH, KyAda OH ObUI MpUIJIALEH
Opannuckom . YMep on Bo @pannuu. «JleoHapao ObUT TUTAHOM TIO CHJIE MBICIH,
CTPACTH U XapaKTePy, 10 MHOTOCTOPOHHOCTH M YYEHOCTH», KaK nucan @.JHrenbce
00 ydeHbIXx TOM »noxu. OH ObUI TEHHATBHBIM XYJI0O)KHHUKOM, apXUTEKTOPOM,
CKYJIBIITOPOM, HHKEHEPOM, (PUBUKOM, MY3bIKAHTOM.

M cTOYHMKOM 3HaHWUK OH CUMTAJ OIBIT, C IMPE3PEHUEM OTHOCSCH K BEPE B
MaruyecKue 3aKJIMHaHUs, ACTPOJOTHIO U T.I. OH MPOBEN OTPOMHOE YUCIIO OIBITOB,
CO3/J1aJ]1 ITPOEKTHI MAIllMH, CTAHKOB, JIETAJIbHBIX alllapaToB, OPYINN, MEXaHU3MOB.
EmMy npuHamiexaT TepBble IMONBITKM B OOJAaCTH BO3AYXOIUIaBaHUA U
KOHCTPYMPOBAHHUS JIETATEIIbHBIX aIlllapaToB. B ero 3amMeTkax Mbl HAXOJIUM CXEMBbI
[apanIroTa, BEpTONeTa M APYTMX MHTEPECHBIX KOHCTPYKUIMW. EMy mpuHammexar
MHOTOYHCIICHHbIE KOHCTPYKIIMU TOKApPHBIX, TKALIKUX U MEYATHBIX MalIuH, MHOTHE
JBIKEHUS KOTOPBIX OBLIM aBTOMATU3UpOBaHbl. Cpelu dTUX MaIllMH HAXOJUTCS U
CTAHOK JJii HACCYKHM HANWIbHUKOB, B KOTOPOM HE TOJIbKO pabouue, HO H
BCIIOMOTATEIIbHbIEC JBU)KCHUS BBIMIOJIHSIUCh aBToMaTuyecku. ['anunenn [Manuiieo
(1564-1642) — uranbsHCKUN (U3UK, MEXaHWK W acTpoHoM. Poxmics B r. Huse,
MpUHAIekKAT K 3HATHOW, HO oOemHeBied ceMbe. OTell ero ObUT TaJIAHTIUBHIM
My3bIKaHTOM. /{0 nByx Jiet ['anunen xui B [Iuze, 3ateM nepecenusicst ¢ CEMbER BO
@nopeHIHnIo, TI€ YYUIICS B MOHACThIpe. B ceMHaanaTe €T 0 HACTOSTHUIO OTIA OH
noctynui B [IM3aHCKHIM YHUBEPCUTET, TAE U3ydall MEAULIMHY.

VYBreyeHHbId TeoMeTpuell U MexaHukoi, ['anuneit Opocusl MEIMLMHY H
Bo3Bpatuiica Bo Dnopenunto. B 1589 r. oH monyumn kadenpy maTeMaTUKH B
[Muze, a B 1592 r. B [lagye - 3TO mepuoj HAWBBICIIETO paclBETa TBOPYECTBA
["anunes, korga oH cO3[ajl CTATUCTUYECKHUE UCCIEAOBaHUS O MalIuHaX, paboOThI O
3aKOHaxX CBOOOJHOTO MaJeHUs TEN U JIp.

B 1609 r. oH mocTpousi CBOW MEPBBIM TEIECKOI, AEMOHCTpAIUs KOTOPOTO C
OamHu cB. Mapka B Benenuu npousBena OrpoMHOE BIIEYATJICHUE Ha 3pPUTEIICH.

ACTpOHOMI/I‘—IeCKI/Ie OTKPBITHUA Ianunes IMMOCITYKWJIN OCHOBOH M IIPpUTTIalICHUA
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ero B kauectBe (unocoda u mepBoro marematuka OIopeHIMN KO ABOPY repriora
Ko3umo Meauuu. B 1632 r. nosiBunace ero 3HaMeHuTasi KHura «J/{uamor», Bckope
3ampenieHHasl M ocyxjaeHHas nHkBu3uuuei. B 1637 r. 'anunei ocnen, a B 1642 1.
yMep.

bnaronapsi teneckony ['anmuieil ciemanm HECKOJBKO OTKPBITHH B 001acTu
aCTPOHOMHUHM Y TOKa3aj, 4YTO HaOJoJlaeMble WM SBJIEHUS COOTBETCTBYET
rejeoleHTpuYeckor cucteme mupa. OH mpoBesl OOJbIIyI0 padoTy MO CO3AaHUIO
OPUHIIMIIOB MEXaHWKH, CGHOPMYJIUPOBAB OCHOBHBIC TMOHSATUS KUHEMAaTHKU.
DKCNEPUMEHTATBHO YCTAHOBHWJI KOJIMYECTBEHHBIM 3aKOH MAJCHHS TEN B IIYCTOTE.
Emy xe npuHaiexxuT GopMyJIUpoBKa UCXOJIHOTO 3aKOHA JTMHAMUKH - MPUHIUIIA
uHepiuu. OH OTKpPBUI 3aKOH KOJieOaHWs MasiTHUKAa W TEPBbIM BBIIBUHYI HJCIO
OTHOCHUTEJIbHOCTH JIBUKEHUS.

HAPTOB Amnapeit KoncrantunoBuu (1693-1756). Beimaromuiics wma-
muHocTpouTenb Poccum mepBoii monoBuHbl 2YII B. Co3marenb CI0XHBIX
KOMHUPOBAJIBHBIX CTAHKOB C MEXAHUYECKUM (aBTOMATHUYECKUM) CyNIoOpTOM,
00eCIeunBaOIINX aBTOMAaTUYECKOE U3TOTOBJIICHHE C KOMHUPKH Oapenbedos,
CJIOKHEMILIEE Y30POB U T.II.

Paboty B kauectBe Tokaps A.X. HapToB Hayan B MIKOJIE «MAaTEMaTUYECKUX
¥ HaBUTAIIKUX Hayk», Te Ha Hero oOparmn BHUManue [letp 1. Bekope Haprom
ObL1 BeI3BaH B IletepOypr u Hauan oOydatbesl TOKapHOMY Jieny y mactepa FOpus
Kypnocoga.

B nanpHeiimer HaproB enmer 3a rpaHuily Juisi 3HaKOMCTBA C TOKAPHBIM
nenom. [To Bo3BpailieHnM K3-3a pyOexka OH 3aBeJI0BaJl TOKApHEU, MpUHAJIeKAIIEeH
mnado Ilerpy I. 3xgecs HapToB co3gan opuruHalibHbIE CTaHKH i (pacOHHOMU
00pabOTKM M CTaHKM C MEXaHM4YeCKUM cynmnoprtoMm. Haubonee ortueTnuBo upaes
MEXaHUYECKOTO CYIOPTa BbIpaKeHa B OOJIBIIOM TOKAPHO-KOMUPOBAIHHOM
CTaHKe, TJAE pe3€l, 3aKIIOYECHHBIM B CYNNOPTE, MEPEMEIIACTCA IOCPEICTBOM

PECYHOTO MCXaHN3Ma.
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[Tocne cmeptu Ilerpa I HaptoB paboran Ha MoHeTHOM JBOpe, rAe co3aal
pa3lIMuHbIEe YCTPOUCTBA, oOJieryarone TexHoiaornueckuil mpouecc. [lo3xe Benan
MepeaeIoM B MOHETHI JBAJLIATH ThICSY KpacHOM Menu Ha CecTpopenkoM 3aBoJIe.
3atem oH paboTaeT Ha MOHETHOM JBope B Mockse. IlepecTpanBaeT MmITIO30BBIC
BOpoTa B Aokax Kponmranara.

C 1736 r. AK. HaproB Bo3miaBmsii MacTepckue AKaJeMHUH Hayk,
SABJISIIOIINUECS] €IUHCTBEHHBIM MpeanpusitueM B Poccuu, M3roTOBISIONIMM TOYHbBIC
npubopsl. UM Hanmucana oOoOmaromiast pabota Mo CTaHKOCTpoeHUIo «TeaTpym
MaxuHapym». C 1742 r. u g0 xoHua xu3Hu HaptoB Tpyauics Haj pa3paOOTKOH
TEXHOJIOTUYECKUX TPOILIECCOB U O0O0OpyAOBaHUSI JJisi HM3TOTOBJICHUS CTBOJIOB
apTUUICPUUCKUX OPYJIHM, 3aI€JIKOM B HUX PAKOBHUH, CO3/1ajl MOJbEMHBIA BUHT C
rpaydpOBOYHOMN IIKAJIONH W MHOXKECTBO JAPYIHMX U300pPETECHUU, MTOCTABUBIIUX €O
B YHCJIO CaMbIX akTUBHBIX Aesarenei Texuuku XVIII B.

[TOJI3YHOB MW Ban WBanoBuu (1726-1766). Boinatomuiics pycckuit
TEIUIOTEXHUK, pa3pabOTaBIIMIl MPOEKT CO3JaHUS YHUBEPCAIBHOTO TEIJIOBOTO
JIBUTaTels, BOAONAPOPACIPEEICHUE B KOTOPOM OCYIIECTBISIJIOCH MOCPEICTBOM
CIEIUAIBHOTO aBTOMAaTUYECKOTO YCTPOUCTRA.

N.N.TTom3ynoB pomuics Ha Ypaie, yuwics B ExarepunOypre, B mepBoii
PYCCKOM TOPHO3aBOJICKOM 11KoJIe, ocHOBaHHOM B.H.Tatumessim, B yetsipHaauaTe
net Ilon3yHoBa HampaBUJIM B PACHOPSDKEHHE TJIABHOTO MEXAaHUKA YpajdbCKUX
3aB0JI0B Hukutel bakapeBa B kauecTBe OJHOIO U3 «MEXAHUYECKUX YUYEHUKOBY». B
1748 r. W.W.ITon3yHOB mNOAy4Yusa MAOKHOCTh TEXHUKa (TUTTEHUIpeiepa) H
nepeexan B r. bapuayn. B 1750 r. oH mony4yun 4uMH yTTepa-IIMXTMEWCTEpa, a
3aTeM B 1759 r. - mmxTmencTepa.

B 1O Bpemss Ha TpPOM3BOJACTBE B OCHOBHOM IMPUMEHSIMCh T'POMO3IKHE
MalliHbI, OCHOBHAs 4YacTh JeTaJieli KOTOPHIX ObUTa W3rOTOBIIEHA W3 JEpeBa.
OCHOBHBIM JHEPreTHUECKUM JIBUTATENIEM MPEANPHUSATHH OBIJIO BOASHOE KOJIECOo,
KOTOPO€ YacTO OCTaHABJIMBAJIOCh OT HEIOCTAaTKa BOJILI WJIM JIOMAJIOCh BO BpeMs

nonoBoabs. M.U. Tlon3yHOB pemmn «BOASHOE PYKOBOJCTBO IPECEUb» U CO3HAI
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OTHEHHYI0O MallNHY, «CIIOCOOHYIO MO BOJIE€ HalIei, 4To OyAeT MmoTpebdOoBaHO,
ucrpasisaTey». B anpene 1763 r. on nogan HadyaneHUKY KosbiBaHO-BockpeceHcknx
3aBOJIOB MPEJIOKEHHUE O TOCTPOHKe U300peTeHHOM UM MaluHbl. B siuBape 1764 .
kaHuensapuss KoibiBaHO-BOCKpeCceHCKHX 3aBOJIOB BHECHA IMOCTAHOBJIEHUE O
peanu3anuu npoekrta [lon3yHoBa.

Oco0eHHO Ba)XHO OTMETUTb, YTO WM OBUIM CO3[aHbl CIIELUAJIbHbIC
TOKapHbIE M PACTOYHBIE CTaHKH, 4TO Xxapakrepusyer [loa3yHoBa HE TOJBKO Kak
TEIUIOTEXHUKA, HO M KaK BbIJAIOLIErocs MammuHocTpoutenss. HexBaTka neHer u
OTCYTCTBHE JOCTaTOYHOTO KOJMYECTBAa pabOUYMX 3aTATHBAIM M 3aTPYIHSIN
paboty. MHoroe mnpuxoaWiIOCh JejlaTh CBOMMHM pykKamu. B pesynbrare
HenocuibHas paborta nogopsaia 310poBbe [lonsyHnoBa u 27 mast 1766 r. oH ymep.

MammHa Obula MOylieHa B SKCIUIyaTalUI0 YK€ II0CliEé €ro CMepTH H
npopaloTalia BIIOJIHE UCTIPaBHO 43 1Hs, IpuHecs oKoso 12 Teic.pyOseil mpuObLIn.
OnHako BCKOpe €€ KOTel Jajl Tedb, B pe3ylbTaTe 4Yero MamivHa Oblia
OCTAHOBJICHA.

BOJIOCKOB Tepentuit WpanoBuu (1729-1806). Bwimaromuiics pycckuii
MEXaHUK-CaMOyudKa. ACTpOHOMHUYECKHE 4Yachl BoJOCKOBa aBTOMAaTUYECKU
OCYLIECTBJISUIM CJIOXKHBIE BBIYMCIICHHS M IIOKa3blBAIM MX pe3yabTarbl. OHU
MOKa3bIBAJIM B IBUYKEHUH BCE, YTO MPOUCXOIUT B JAHHBIII MOMEHT Ha HEOOCKJIOHE.
OcymectBusiochk nepemenienne Jlynsl 1 ConHila coriacHo kKaieHaaps. Yacel
aBTOMATUYECKU OTCUMTBHIBAIM JHH, YUUTHIBAs IIPOCTHIE U BUCOKOCHBIE TOMBI, JUIS
Yero B MeXaHu3Me ObUI NPEeayCMOTPEH CHElUalbHBbIA JHUCK, COBEpPIIABIINAN
MOJIHBIA O0OpPOT OJMH pa3 B 4yeTbipe rojga. OTMeyanu penuruo3Hble Mpa3gHUKH.
Kpome toro. BoJsiockoB co3nan opuruHaibHbl Teneckon. Kak u ero oren, oH
3aHUMAJICS TIPOM3BOJICTBOM KPACOK, MOJYUYUBIIHUX HIUPOKYIO U3BECTHOCTh. Kpacku
obun onpoboBanbl [leTepOyprckoit akageMueil Xyn0oKecTB U MOJy4YHSIM BechbMa
MOJIOKUTENbHYIO OlIeHKY. [locMepTHO BojockoBy Obuta mpucykeHa menaib 3a

U300pETeHHE KPACOK.
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KVJIMBMH Wgan IlerpoBuu (1735-1816). Co3narenb OpuruHaIbHbIX 4acoB
u TeaTpoB-aBTOMaToB. Pomuincs Kynubun B Hixknem HoBropose B ceMbe MeIKOTo
TOPTOBIIA.

BoceMHaaTUiIETHUM IOHOIIEH OH yX€ HE TOJBKO PEMOHTHUPOBAI CIOKHBIE
Yyackl, HO U CO3/7aBajl HOBbIE, OJarojgapsi 4emy HUKETOPOJCKUN YaCOBIIUK-
n300peTaresb CTal U3BECTEH JAJIeKO 3a MpeiejaMu CBOETr0 Topo/ia.

B 1764-1767 r1r. OH W3rOTOBWJ Yachkl, MPENOAHECEHHbIE UM B Jap
umneparpuiie Exkarepune II. Yacwel cocrosiin u3 427 MHUHUATIOPHBIX JETaJICH,
MMeEJId 4acOBOM, 00€BOM U KypaHTOBbIM MeXxaHu3M. OcoObIi MEXaHU3M MPUBOAMII
B JIBIJKEHHE (PUTYphl TeaTpa-aBTOMaTa BCTPOCHHOrO B yacaX. 3J€Ch Ha MCXOJE
KaXJIOr0 4Yaca OTBOPSUINCH CTBOPYATHIE JIBEPH, OTKPBIBAS «3JIAThIA 4YEPTOT», B
KOTOPOM aBTOMAaTHYECKH pPa3bIlPhIBAJIOCH TMPEJCTABICHUE, COMPOBOXKIAEMOE
MY3bIKOM ¥ 3BOHOM KOJIOKOJIOB.

Bonbiioe KoaMuecTBO pa3HOOOpa3HBIX CIOKHBIX JAEUCTBUH TpeboBaio
TOYHOI'0, COTJIACOBAHHOT'O JBUKEHUSI OTPOMHOI0 KOJIMYECTBA PA3JIMYHBIX JETaNEH,
YTO 3aCTaBJIIET CUUTATh 3TH 4Yachl OJHUM U3 3aMEUaTelIbHbIX aBTOMAaTOB TOTO
BPEMEHHU.

N3o6peTarens yacoB ObLT BhI3BaH B [leTepOypr u Ha3HaueH B kKoHie 1769 r.
PYKOBOJIUTENIEM MEXaHUYECKUX MACTEPCKUX AKaJeMUU HAYK, TJIe OH JOJDKEH ObLI
«PYKOBOJHWTH MHCTPYMEHTAJIBHOIO, CIECAPHOIO M TOKApHOK NajaTamH, a Takke
TOM, TJIe NEeNAI0TCS ONTUYECKUE NHCTPYMEHTBI, TEPMOMETPHI U 0APOMETPHIY.

3HaYUTEIBLHOE YUCIIO MPUOOPOB, HaXoAsAIUXCss BO BTopoit mosoBuHe XVII
B. B oOpauieHuu B Poccun, 0b110 BbINOJHEHO 1o pykoBoacTBoM M.I1. KynuOuna.
Onupasice Ha mnpenpiaynue uszooperenus, W.II. Kymubun  ckoHcTpympoBad
ACTPOHOMHUYECKHE Yachl, TJl€ NPUMEHWI H300pETEHHOE WM KOMIIEHCAIIMOHHOE
ycTpoiicTBO. Yachl MOKa3bIBaIM BpPEMs IO/, MECSUbI, JIHU, Yachl, MHUHYTHI,
cexkyHabl. Takxe npegycmarpuBaiics mokas $a3 Jlyasl, Bocxoa u 3axon ConHia B
[TerepOypre u MockBe. Kpome paboT B 061acTu yacoBoro mckyccrtBa, Kynnoun

c/enan n300peTeHrs B CTPOUTEIILHON TEXHHUKE, TPAHCIIOPTE, CBSI3U U JIP.
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Wm 6611 pazpaboTaH MPOEKT OJAHO3HAYHOTO JEPEBSIHHOTO MocTa yepe3 Hey,
MOJieJIb KOTOPOTO BbIJepKasla MCTBITAHHUS U MOJNy4Hiia OJ00pEeHHEe CrennaaIbHON
KOMHUCCHUS aKaJeMUH HaYK.

B 1794 r. KynmuOun Hayanm pa3pabOTKy MPOEKTa ONTHYECKOTO Tenerpada,
co3aall KoJI.

[To3’xe OH M300pen «BOCXO», CIIOCOOHBINM IBUraThCS BBEPX IO TEUEHUIO
PEKHU, TPOKEKTOP, «CAMOKATKY», CESIIKY, INIABYUYIO MEIBHUILY U MHOTO€ JIPYTroe€.

3AXABO IlaBen [AmutpueBuu (1779-1839). Pycckuii uzobperarens u
KoHCTpyKTOp. Co3naTens pa3iMyHbIX CTAHKOB JUIsl MPOU3BOACTBA. B wacTHOCTH,
UM CKOHCTPYHPOBAHBl OpPUTHHAJIbHBIC CTAaHKU JJs BHYTPEHHEH pPacTOUKH,
MOCITY’KUBIIME OCHOBOM JJISi CO3JIaHUSl CTBOJIOHAPE3HBIX MOJyaBTOMATHYECKUX
cTaHKOB. VMM caemaHbl CTaHKM JUIsi OKOHYATEJIIbHOTO CBEPJICHHUS CTBOJIOB, IS
Hape3aHusl pe3bObl B OTBEPCTUM KAa3€HHOW YacTH, AJI CBEPJCHHUS OTBEPCTUS B
3aMOYHOM J0CKe ( C aBTOMAaTUYECKOM Mojauel CTOINKA), JIO)KETOKAPHbIN CTaHOK U
Ap.

JUist  co3maHMsl Pa3IMYHBIX CIENHUAIBHBIX CTAHKOB 3aXaBO MIMPOKO
UCITOJIb30BaJ MPUHIMI arperatupoBaHusi. M300peTenus 3axaBbl B 3HAUUTEIbHOU
CTENIEHH MEXaHU3UpOBAIM oOlepaluu oOpabOTKM CTBOJA W JPYrux JAeTanei,
KOTOpPBIE JI0 3TOT'O BHINOJIHSIMCH BPYUHYIO.

B pesynbraTe AesTenbHOCTH 3axaBbl ObUIM YCTPAHEHBI PYUYHBIE ONEpaIUU
IpU U3TOTOBJICHUM CTBOJIOB M BBeleHa 00paboTKa pe3llaMu, YTO 3HAYUTENIBHO
MOBBICWJIO YPOBEHb MEXaHHU3alMd M aBTOMAaTU3alMM O0O0pabOTKH METaIoB
pE3aHUEM.

OCHOBOITOJIO)KHUKOM TE€OPUU aBTOMATHYECKOTO PETYJIMPOBAHUS  SIBISETCS
W3BECTHBIM TmeTepOyprckuii  mpodeccop U umxkeHep HMBan AjekceeBuu
Beimaerpanckmii  (I831-1895). Jlo Beixoma B CBET MepBOi €ro pabOThl B ITOM
obnactu, T.e. 10 1876 T., TEOpHs aBTOMATUYECKOTO PETYIUPOBAHUS (HAKTHUCCKH

HC CyHICCTBOBaJIa, HCCMOTPA HA TO, YTO PETYIIATOPOCTPOCHUC YIKE€ PAa3BUBAJIOCH B
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TEUEHUE IMEeJIOTO CToNeThst (Co BpeMeHW W300pEeTEeHUsT TMEePBOr0 B  MHPE
aBTomaTuieckoro peryisaropa M.M. [TonzyHoBeiM B 1765.1.).

Oto cronerue (mo 1876 r.) Xapakrtepuszyercs  HUHTYUTHUBHOMN
MU300peTaTenbckoil paboToil W pa3pabOTKON OTHCNBHBIX, TJIaBHBIM 00pazoM
cratudueckux pacuetroB. K cepeaune Il Beka ¢ yBennueHueM OBICTPOXOIHOCTH
NapoBbIX MAIIMH M TMOSBJICHUEM [MapOBBIX TYpOMH BO3HUKIA MpobieMa
VIYUYIIEHUSI KayecTBa ILIEHTPOOEKHBIX PETYISTOPOB CKOPOCTH. 371eCh TEXHHKA
MPAKTUYECKHA CTOJIKHYJIACh C MPOTUBOPEYUEM MEXKIY CTAaTHUYECKON TOYHOCTBHIO U
JMHAMUYECKUMH KAaueCTBAMU CHUCTEMbl aBTOMATHYECKOIO PpEryJIHpOBaHUs, a
MMEHHO: TOMBITKU YBEIUYEHUS CTATHUYECKON TOYHOCTH MPUBOJMIIA K MEJJICHHO
3aTyXaroluM  KoJieOaTeNbHBIM  TEPEXOJIHBIM  MpolleccaM M Jaxe K
HeycTtoiunBocTd. Ho »Ta mpobnemMa He Moria OBITh pellleHa CTaTUYEeCKUMU
METOJAMU pacueTa U KOHCTPYKTOPCKOW HMHTyulHel. OTAenbHble JUHAMHYECKUE
UCCIICIOBAaHUSI, TPOBOJUBIIHECS pAa3IUYHBIMU aBTOPAMHM, HE PEUIWIM 3TOU
pPOOJIEMBI.

Pabora M.A. Bemmserpaackoro. IlepBas B mupe pabora, B KOTOpOH
NpaBWIbHO ObLla pelieHa mpoOjeMa JIUHAMUKH MPOCTEUIINX PEryJsaTOpOB,
npuHamiexuT M. A. Beimaerpaackomy. MoMeHT BbIXojia B cBeT ero padbotsl «O0
oOmieil Teopuu perynsaTopoB» B 1876 T. sABISIETCS JaTON POXKIACHUS TEOPUHU
aBTOMATHUUYECKOTO PEryJIUPOBAHMUS.

[IpaBWIIBHO pEIIUB Ba)KHBIC [JIsI PErYJIUPOBAHMS TOTO BPEMEHHU 3ajlayH,
BelmHerpaackuii - IBWJICST OCHOBOIIOJIOKHUKOM CBOEM  COBPEMEHHOW TEOpUU
aBTOMAaTHUYECKOTO pEryJUpoOBaHUs, €ro paboTa coXpaHWJa CBOE 3HAUYCHHE U B
Hamy JHUA. OH J1all MHXKEHEepaM MPaKTUYEeCKUEe KOHKPETHBIE YKa3aHUSI O TOM, Kak
BIIMSIOT pa3JIMUHble KOHCTPYKTHUBHBIC MapamMeTpbl CHUCTEMbI Ha KadecTBO
peryJMpoBaHHUsL.

Nmenno WM.A. BelmiHerpajckuii CBOMM KOHKPETHBIM HCCIIEIOBAHHEM
MOKa3aJjl, 4YTO Ka4eCTBEHHBIN PEryJIATOP MOXKET OBITh CO3aH TOJILKO HA OCHOBAaHUU

COBMCCTHOI'O pacdCTa 3TOI0 pCryJrsiTopa € 00BEKTOM PEryJIMpOBaHU:. On noka3zan
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TaKXXe, 4TO HU B KOEM CIIy4ae HEJIb3s OIPAHUYMBATHCS CTATUYECKUM PACUETOM, a
HY’)KHO OJHOBPEMEHHO IIPOM3BECTH M JUHAMHUYECKHMM pacyeT € Y4YeTOM
CTaTUYECKUX W JIMHAMHUYECKHX CBOMCTB 00BeKkTa MU peryniaropa. M HaoOoporT,
HEJIb351 OTPAaHUYMBATBCSA PACUETOM IIEPEXOJHBIX MPOLECCOB, HE ONPENEIsisl NpHU
TOM CTAaTUYECKOW OIMMUOKH TAaHHON CUCTEMBI PEryJIMPOBAHMS.

B cBoeM wuccieoBaHMM OH TPUMEHWI JIMHEAPU3ALHMI YPABHEHHUI
JVHAMUKHA CHCTEMBI PETyJIMpPOBAaHUSA, IIOJIOKEHHYIO Celd4ac B OCHOBY BCEW
JIMHEWHOMN T€OPUU PETYITUPOBAHUS.

Beimnerpaackuii M.A. BbIBEN yCIOBHE YCTOMYMBOCTH ITWHAMHUYECKOW CHC-
TE€MBbI, ONHCHIBAEMOW JIMHEUHBIM JU((PEepEeHINATbHBIM YPaBHEHUEM TPETHETO
nopsiaka. OH BHepBble BBEJ M300pakeHne o0nacTell yCTOWYMBOCTH Ha MIIOCKOCTH
OCHOBHBIX ITAPAMETPOB CUCTEMBI.

Boimnerpanackuit LA, moctpoun auarpamMmy, B KOTOpPOW 00JacTh yc-
TOMYMBOCTH pa30MBajach Ha TPU 4YacTH, OJHA, UB KOTOPBIX COOTBETCTBOBAJA
KOJIeOATeIbHBIM MEPEXOHBIM IpolleccaM, a ABE JIPYTrMe€ - Pa3IMYHbIM THUIIAM
allepUOANYECKUX IIPOLECCOB. TeM camblii OH IOJOXKWI HAYaJI0 HCCIECAOBAHUIO
KadyecTBa IepexomHoro mponecca. OH moOkKaszana, B YaCTHOCTH, 4YTO HAJIMYWE
KOMIUIEKCHBIX KOpHEH B XapaKTepUCTHUECKOM YpaBHEHHUU CaMoO MO cebe OTHIOIb
elle He O3HayaeT Koye0aTeJbHOCTH MEpeXoJHOro mnpouecca. Jluarpamma
BrImiHEerpagckoro M celdac HEMOCPEACTBEHHO HCIOJB3YETCS B TEXHUYECKHX
pacuerax.

A.M. JlanyHOB M 3HayeHWE ero paboT mo ycTronyuBocTH. [lockoyibKy B

TEOPUM ABTOMATUYECKOTO PETYJIMPOBAHUSA CYIIECTBEHHYIO POJIb UIPACT TEOPUS
YCTOMYMBOCTH PABHOBECHSI U JIBIDKCHUS JUHAMHYECKUX CHUCTEM, TO HEOOXOIMMO
3J€Ch IT0Ka3aTh 3aCIlyT'd OCHOBATEJsI CTPOTOW TEOPUU YCTOMYMBOCTU JBHKEHUS -
BEJIMKOTO PYCCKOrO MaTeMaThKa, akajaemuka Aujsekcanapa MuxaitioBrua
JIsmynoBa (I1857-1918).

TepMUH «yCTOMYMBOCTBHY» MPUMEHSJICS, KOHEYHO, U O HEro, HO JIsAmyHoB

BIICPBLIC OaJl MATCMATHYCCKHM TOYHOC OIIPCACIICHUC IIOHATHA YCTOI‘/JI‘—II/IBOCTI/I. B
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CBOEH JOKTOpCcKOM auccepramuu «OO0mas 3amada 00 yCTOWYHUBOCTH JABUKCHUS)
(1892r.) oH mokazal TEOpPEMbI O 3aKOHHOCTH HCCJIEJAOBaHUS YCTONYMBOCTU IO
NepBOMY MPHUOJIMKEHUIO, T.€. M0 JMHEAPU30BAHHBIM YPAaBHEHUSIM. DTH TEOPEMbI
JlsmyHOBa CiIy’)KaT MaTeMaTHYeCKUM OOOCHOBAaHMEM BCEH JIMHEWHOW TEOpUU
aBTOMATHUYECKOTO PETYJIUPOBAHUS OT BhIlIHErpajcKkoro M 10 HalIUX JHEH.

Kpome Ttoro, tam ke JISmyHOB BechbMa TOHKMMU MAaTeMAaTHUYECKUMU
METOJJaMU UCCJIEIOBAIT LIEIIBIN PsiZl OCOOBIX CIy4aeB, MOTYYAOIIUXCS MPU HATMYUHU
HYJIEBBIX M YHUCTO MHUMBIX KopHed. OH cpaenan Ienbld psii  BbIAAIOIIMXCSA
MaTeMaTUYECKUX BBIBOJOB. BaxkHyI0 poJib UrparoT ceityac Metoabl JIsimyHoBa 1ist
WCCIICIOBaHUSI YPAaBHEHUUM C MEPUOIUYECKUMU KOAPPHUIIMEHTaMH, B YaCTHOCTHU
MIPU UCCIENOBAHUN YCTOMYMBOCTH HEIMHENHBIX MEPUOJUYECKUX ITPOLECCOB.

Haxowner, ocoboe 3HaueHue uMeeT npsimMoit metoa JIsmyHoBa (Ha3blBaeMbIi
TaK)Ke «BTOPOM METOJ»), KOTOPBIM COJEPKUT 3HAMEHHUTHIE OOIIME TEOpeMbl 00
YCTOMYMBOCTH M  HEYCTOMYMBOCTH  JBWKEHUS W  PABHOBECHS  JIIOOBIX
JWHAMUYECKUX CHCTEM, YTO 4Yallle BCEro HCIOJb3YeTCsl MPU HCCIEAOBAHUU
HEJIMHEWHBIX CUCTEM M CUCTEM C NIEPEMEHHBIMU MapaMETPaMHU.

Teopuss peryimupoBanuss B Poccun no 1917 r. BaxkHoe 3HaueHme wuMeeT

BbIJIAtONIMECsT PabOThl PYyCCKOTO MaTeMaTuka, akaaemuka [ladpuyrus JIpBoBHMua
Yeonimera (1821-1894), B uactHOCTH ero padora «O HEHTPOOSIKHOM ypaBHUTEIIC).

CyliecTBEHHBIM  BKJIQJJOM B HAUaJIbHOM CTaguud Pa3BUTUS  TEOPUU
pPETyIMpPOBaHUs SIBWIKCh paboThl cioBankoro ydyeHoro A. Crojonibl 10
peryJMpoBaHuio MapoBbiX TypOuH (1893), KOTOpbIN MPOMOIKUI U Pa3BUI HIIECH
N.A. BelHerpaackoro.

BaxnpiMu siBnsitorcst pa6otel A.B. I'peuanunoBa B 1896 u 1899 rr., S.U.
I'pnuna B 1898, 1899 u 1900 r.r. u A.U. Cunoposa B 1900 r.

bonpmoe 3nauenne wumena pabora Huxomas Eroposuua XKykoBckoro
«Teopust perynupoBaHus XoJa MalluH», omyonukoBanHas B 1909 1.,
MpEACTaBIsABIIAS COOOM W3JIOKEHUE JIGKIUA 1O TEOPUHU PEryIUpOBaHUS,

IIPOYUTAHHBIX B BbICIICM TCXHHNYCCKOM y‘{e6HOM 3aBCACHUM. TaK, B HHX
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U3JIaraeTcsi TEOpUsi AaBTOMATHYECKOTO PpEryJIupoBaHUsS TOTO BPEMEHU U
coJiepKarcsi COOCTBEHHbIC pE3yJIbTaThl aBTOpPa, B YACTHOCTH MO HEIMHEHHOU
3a/la4€ O BJIMSHHUHM CYXOTO TPEHHUS Ha IMPOLECC MPSIMOrO PEryJIMPOBAHUS U IO
TEOPUU HMITYJbCHOTO PEryJIupoBaHusl (PEryJMpOBaHUSI Ha OTCEUKY IMapa) ¢
IPUMEHEHUEM JIMJICWHBIX YPAaBHEHUH B KOHEYHBIX pa3HOCTAX. KyKOBCKHUI
MOKa3aj, 4YTO IPH HU3BECTHBIX YCIOBUSAX HMIYJbCHOE PETYIUPOBAHUE MOKET
paccMaTpuUBaThCS Kak HEMPEpPHIBHOE, a YPABHEHUS B KOHEYHBIX Pa3HOCTSIX
nepexoasaT B 0ObIKHOBEHHbIE AU depeHIInaIbHble YpaBHEHUS.

[IepBOHaUaIbHO TEOpHS PETYIUPOBAHUSA MPUMEHSIACH K PETYJIUPOBAHUIO
napoBbix MamuH U TypOuH. C Havama IX Beka OHa cTajga TPUMEHSTHCS K
pPEryJIupoOBaHUI0 O0OOPOTOB dJEKTPOJBHUraTeNeH, HANPSDKCHUS JIIEKTPUUECKHUX
TeHEepPaTOPOB, TEMIEpPaTyphl, NaBJICHUS U Mp., a B JaJbHEHIIEM - U K Ipudopam
aBTOMATHYECKOTO YNOPABJICHUSA BOJSHBIMH TOpPHEAAMHU, apTUILIEPUNCKUMHU
OpYAUsIMH U K aBTOMMIOTAM, T.€. K aBBTOMAaTHUYECKUM PETYJIATOPaM Kypca, BBICOTHI,
KpE€Ha CaMoJIeTa U T.II.

Teopus perymupoBanus B Poccum mocie 1917 r. OcoOeHHO MHTEHCHBHO
TEOpUsT aBTOMATUYECKOTO PpEryJMpOBaHUS Hadajia pa3BUBAThC B TOJbI
NPEABOCHHBIX  MATWIETOK B  CBA3M C  aBTOMAaTHU3alUed  ynpaBieHUs
MIPOU3BOJICTBEHHBIMU IMPOLIECCAMH, KPYITHBIMUA 3HEPreTUYECKUMHU YCTAaHOBKAMU U
T.1I.

B pesynbrare npaktuueckoi padOThl Pa3jIMYHBIX OPraHU3alluid B OTIEIbHBIX
00JIacTSIX TEXHUKU BBISIBWIOCH, YTO MPHUHIUIIBI TOCTPOCHUS U METObI
WCCIICIOBAHUSI PA3JIMYHBIX aBTOMATHMUYECKUX CHUCTEM, NpEeAHa3HAYCHHBIX s
YOPABJICHHS PA3IMYHBIMH TI0 CBOEHM (PU3MYECKON mpupoje Mporeccamu, UMEET
SIUHYIO0 TEOPETUUYECKYIO 0a3y.

Pa3znen 8 Metoguueckne ykazaHusl K NPaKTH4YeCKoii padoTe Ne §

«HcTopuyeckasi CipaBKa 0 pa3BUTHU HHPOPMALHOHHBIX TEXHOJIOTHil»

8.1 Hcmopusa pazeumus un@opmayuoHHblX mexHo102Ull
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CrpeMuTenpbHO  pacTylmiue B IOCJIEIHHE TOJbl  TpeOOBaHUSA K
npo(eCcCUOHANM3MY JIMI, pabOTaIoLUMX B O0JacTH aBTOMATH3alUU Pa3IMYHBIX
chep UenoBEeUeCKON IeSATENbHOCTH, MPUBEIN K YCHUJICHHIO MOJITOTOBKU 3THUX
CHELIMATUCTOB B o0slacTd  MH(OpMALMOHHBIX TexHonoru. HacrosTenbHo
OLIYIIAETCS] HEOOXOAMMOCTh 00ECIIEYEeHNsI YETKOM paboThl ClieUaIn3upOBaHHBIX
noapazaeneHuii ACY. OueBUIHO, YTO MHKEHEP MO ABTOMATU3ALMH JOJDKEH OBITh
CHELIMAIUCTOM COBPEMEHHOI'O YPOBHS IMOATOTOBKM B 00JIACTH KOMIIBIOTEPHBIX
TE€XHOJIOTHI, HMEIOIMIMM TIOJHOE NPEICTaBICHUE O NPOOJIEMHON CHUTyalUU.
OpnHako, Hapsily CO 3HAHUEM KOHKPETHOW MPEIMETHOM OOJacTH, JJIsi OCBOCHUS
WIH XOTsI Obl O3HAKOMJIEHUS! CO MHOT'MMM CMEXHBIMU NPEAMETHBIMHU O0JIAaCTAMH,
OH JIOJDKEH OBITh BOOPYKEH METOJIOM MU METOJIOJIOTMEN B cepe COBPEMEHHBIX
uHpOpMallMOHHBIX TexHosoruid. [loaTomy mnpencraBisercs 1enecoo0pa3HbIM
O3HAKOMHTH OyIyIIMX CHELHMATUCTOB IO aBTOMATHU3ALMMU C STanaMH pPa3BUTHS
UH()OPMAIMOHHBIX TEXHOJIOTHUH.

CyliecTByeT HECKOJBKO TOYEK 3pEHUs Ha pPa3BUTUE HH(POPMAIMOHHBIX
TEXHOJIOTUI C HUCMOJIb30BAHUEM KOMIIBIOTEPOB, KOTOPHIE OTIMYAIOTCA MPU3HAKAMU
nenenus. OOIWUM Ui BCeX HUX SBIISETCS TO, YTO C MOSIBJICHUEM NEPCOHAIBHOTO
KOMIIBIOTEpA Hayajcs HOBBIM 3Tanm pa3BUTUS HH(OPMALMOHHBIX TEXHOJOTHUH.
OCHOBHOI 11€JIbI0 CTAHOBUTCS yJIOBJIETBOPEHHE NMEPCOHATBHBIX NH(POPMALIMOHHBIX
NOTpeOHOCTEH UenoBeKa Kak B MpodecCHOHANbHOM cdepe, Tak U B OBITOBOM.

[lo Buoy pemaemMbIX 3a4a4 MW MNpoLeccoB 00padoTku HHPOpPMALUH
BBIJICIISIIOT CJIEYIOLIUE ATAIbI.

e 60 — 70e rogpt XX Beka. O0paOoTka TAaHHBIX B BBIYUCIHMTEIBHBIX
LHEHTpaX B PEXKHUME KOJUIEKTUBHOTO T0JIb30BaHUsA. (OCHOBHOE HaIpaBliCeHUE
pa3BuUTHS  MH(MOPMAIMOHHOM  TEXHOJOTMM — aBTOMATH3alMsl  PYTUHHBIX
OTIEPAIMOHHBIX JECHCTBUHN YEJIOBEKA.

e C mnayana 80-x romoB XX Beka. Co3zganue WHGOPMAIMOHHBIX

TeXHOHOFI/Iﬁ, HaIpaBJICHHLIX HAa PCHICHHUC CTPATCTUUCCKUX 3a/a4.
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[Io Buay mnpodJem, cTosmux Ha MyTH WHPOpPMATH3AMKA OOIIECTBa,
BBIJICIISIFOT CJIEYIOLIUE ITAIIBI.

e Jlo xonua 60-x rogoB XX Beka. [IpobGrema — 00paboTka OOJIBIINX
00BEMOB JJaHHBIX TIPU OIPAHUYEHHBIX BO3MOKHOCTEHN anmapaTHbIX CPEJICTB.

e Jlo xonua 70-x romoB XX Beka. Pacrpoctpanenue Oosbiinx DBM.
[IpoGnema — oTCTaBaHWE NIPOrPAMMHOTO OOECHEYEHUs OT YPOBHS Pa3BUTHS
anmnapaTHbIX CPEJICTB.

e C navaua 80-x rogoB XX Beka. KoMnbloTep CTAaHOBUTCSI HHCTPYMEHTOM
HEeMpo(EeCCHOHAILHOTO MOJIb30BaTENs, @ UHHOPMAIIMOHHBIE CUCTEMBI — CPEJICTBOM
NOMJIEPKKKA ~ TPUHATUS  ero  pemeHuid. [IpoOGrembr —  HE0OXOAMMOCTH
MaKCUMAaJIbHOTO YAOBJIETBOPEHUS! MOTPEOHOCTEN TOJIb30BATENII W CO3JaHHE
COOTBETCTBYIOIIIETO MPOTPAaMMHOTO HHTepdeiica s paboThl YeIOoBEeKa Ha
KOMITBIOTEPE.

e C navana 90-x rogoB XX Beka. Co3naHue COBPEMEHHOW TEXHOJOTUU
MEXOpPraHU3aIMOHHBIX CBsi3e W uHpOpManMoOHHBIX cucteMm. Haubonee
CYILLECTBEHHbIE TPOOJIEMBI 3TOT0 3TAA — BEIPA0OTKA COTJIAIEHUI U YCTaHOBJICHHUE
CTaHJApTOB, MPOTOKOJOB Il KOMIBIOTEPHON CBSI3U, OpraHM3alus A0CTyna K
CTpaTeruyeckod uH(OpMallMK, OpraHu3anus 3aluThl W 0€30MacHOCTH
uH(popManuu.

[Io BuOy mpeMMyIeCTB, KOTOPbIE HMEET KOMIIBIOTEPHAasi TEXHOJIOTHS,
BBIJICJISIFOT CJIETYIOIINE JTaIbI.

e C navama 60-x romoB XX Beka. J[oBoibHO 3 dexTuBHas oOpaboTka
uHOpMAIIMU TIpU BHITIOJIHEHUM PYTUHHBIX OIEpaluidi C OpUEeHTalued Ha
LEHTPAJIM30BaHHOE MHCIOJIb30BAHUE PECYPCOB KOJUIEKTUBHBIX BBIYMCIUTEIBHBIX
neHTpoB. OCHOBHOM  KpuTepuil  OlEHKH 3(P(PEKTUBHOCTH  CO3/1aBAEMBIX
WH()OPMAITMOHHBIX CUCTEM — Pa3HUIA MEXAY 3aTPAaueHHBIMU Ha Pa3padOTKy U
COKOHOMIJICHHBIMU B pe3yJibTaTe BHeApeHus cpeiactBamu. OCHOBHas mpoOsema
(mcuxonoruyeckas) — IUIOXO€ B3aMMOJCHCTBUE IMOJIb30BATENEH, IJIsi KOTOPBIX

co37aBaIlCh WH(MOOPMAITMOHHBIC CHCTEMBI, U Pa3pabOTUMKOB W3-3a PA3IHUUAS HX
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B3IJISI0B M TIOHMMaHUs pelraeMbix npobnem. Kak criencteue, co3gaHue cucTeM,
KOTOPBIE MMOJIb30BATENM IUIOXO BOCHPHHHMAIOT U, HECMOTPS Ha MX JIOCTATOYHO
OoJbIIMEe BO3MOKHOCTH, HE UCTIOJIB3YIOT B TIOJIHOM Mepe.

e C cepennnbl /0-x romoB XX Beka. IlosBieHne nepcoHAIBHBIX
KOMIBIOTEpOB. M3MeHeHne moaxofa K CO3MaHUI0 WH(POPMAIMOHHBIX CHUCTEM —
CMEIIECHUE OpPUEHTAMH B CTOPOHY WHIAMBHAYAJbHOIO IIOJb30BATENS JIS
MOAJCPKKU MPUHUMAEMbIX UM PEHICHUN. 3aMHTEPECOBAHHOCTh MOJIb30BATEIS B
OPOBOJAMMBIX  pa3paboTKaxX, HaJTaKMBAHME KOHTAKTa C pPa3pabOTYMKaMH,
BO3HMKHOBEHHE B3aMMOIIOHMMAaHUsI 00€HMX TPYyIIl crienuanucToB. Mcnonb3oBanue
KaK UEHTPAJIU30BAaHHOW, TaK M JACHEHTPAIUM30BAHHOW OOpaOOTKM JaHHBIX,
0asupyroleicss Ha perIeHUH JOKaJIbHBIX 3a7a4 U paboTe ¢ JIOKaJbHBIMU 0azamu
JTAHHBIX Ha pab0YeM MECTE MOJIb30BATEIIS.

e C nauvajua 90-x rogoB XX Beka. AHallU3 CTPATETUUYECKUX MPEUMYIIIECTB
B OM3HECe, OCHOBAHHBIA Ha JIOCTHKCHHUSIX TEJICKOMMYHUKAIIMOHHON TEXHOJIOTHH
pacrnpenenénnoit oopadbotku unpopmanuu. Llenp HHPOPMAIIMOHHBIX CUCTEM — HE
npocroe ypennueHue 3 PeKTUBHOCTA 00padOTKM JaHHBIX U TOMOILb YIIPABJICHILY,
HO Y TIOMOII[b COOTBETCTBYIOIIUX WH(OPMAIITMOHHBIX TEXHOJIOTHUU MTPU BEDKUBAHUHU
Y TIOJIyY€HHUH MPEUMYIIECTB B KOHKYPEHTHOM O0pb0e.

[To ucmoJib3yeMoOMy HHCTPYMEHTAPHIO BBIICIISAIOT CIEAYIONIUE ITAIbI.

e Jlo Bropoii mosoBuHbl XIX Beka. «PydHas» TexHOIOrHA.
NHcTpymMeHTapuii — nepo, YepHUWIbHULA, KHUTa. OCylIECTBIEHUE KOMMYHUKAIIAN
BPYUYHYIO MYTE€M OTIPABKHU IO MOYTE MUCEM, MaKeToB, Aeneml. OCHOBHAS LEIb —
npeacTaBiieHne nHpopMaIuu B Hy>)KHOU (hopme.

e C xonua XIX Beka. «Mexanunueckas» TexHosnorusa. UHCTpyMeHTapuil —
MuIIyIas MaiiuHka, TenedoH, aukTooH. boiee coBeplieHHbIE CpeacTBa
KOMMYHUKAaIIMU (B OCHOBHOM, 1o4Ta). OCHOBHas 1edb — NPEACTaBICHUE
uH(popmanuu B HYy>)kHOHU (hopme Oosiee yAOOHBIMU CPEJICTBaAMHU.

e 40 — 60-e roablt XX Beka. «DJeKTpUUECKas» TEXHOJOTHUS.

Nuctpymentapuii — Oonbimie OBM  u  cOOTBETCTByIOIEE MPOTPAMMHOE
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oOecrieueHne, HIEKTPUUECCKUE TMHUIIYIUE MAIIWHKH, KCEPOKCHI, MOPTATHUBHBIC
muktoponbl. llenp — mepememienne axneHTa ¢ (GOpPMBI  MPEACTABICHUS
uHpopmaiuu Ha GOpMHUPOBAHUE €€ COIePKAHUSI.

e C mnavama 70-x romoB XX Beka. «DJEKTPOHHAS» TEXHOJIOTHA.
Wuctpymentapuiik — Oombmme OBM  u  co3gaBaeMble Ha ux  0Oase
aBTOMaTU3UpOBaHHbIE cucTeMbl ympaBieHus (ACY) u  uHbOpPMAIMOHHO-
nouckoBbie cuctembl (MIIC), ocHaiieHHBIE IMPOKUM CIEKTPOM 0a30BBIX U
CHELUAIN3UPOBAHHBIX MPOTrPaMMHBIX KOMIUIEKCOB. llenp — emé Oosbliee
CMEIICHUE aKIIeHTa Ha (OPMUPOBAHUE COJEPKATEIBHOU CTOPOHBI MHGMOpPMAIIH
JUISl YIIPABJICHYECKOM CpeAbl pa3IMuHbIX cep OOIIECTBEHHOW >KU3HU, OCOOCHHO
HAa OpraHM3alyi0 aHAJUTHYECKOM paboThl. MHOXKECTBO OOBEKTHBHBIX W
CyOBEKTUBHBIX (DAKTOPOB HE TMO3BOJWIM PELIUTh CTOSIIHME TIepe]; HOBOM
KOHIIeNIMed HMHPOPMAIMOHHON TexXHOoJoTuM 3anauu. OaHako ObLI mpHOOpeTeH
OTIBIT (POPMUPOBAHUS COACPKATEIHHOW CTOPOHBI YIIPAaBICHUYECKON HHMOpMAIIU U
MOJATOTOBJIEHAa TpOo(eccuoHaNbHasA, NCUXOJOTUYECKass U CcolMalbHas 0Oa3za s
MIepEX0/1a Ha HOBBIN 3Tall pa3BUTHS TEXHOJIOTHHU.

e C cepexunbl 80-x romoB XX Beka. «Hoas (komMmbroTepHas)»
TexHonorusa. MHcTpymeHTapuii — MEpCOHANIbHBIE KOMIIBIOTEPHI C IIUPOKUM
CIIEKTPOM CTaHJApPTHBIX NpPOrpaMMHbIX MNpoAykToB. Ilepconammzanus ACY,
peanu30BaHHBIX HA  NEPCOHAIBHBIX  KOMIBIOTEPAX W MCHOJIB3YIOIIHUX
TEJIEKOMMYHUKAIUHU, YTO MPOSBIAETCS B CO3JJaHUM CUCTEM TOJICPKKHU MPUHSATHUS
pemieHuii crienmanuctamu. Hamnume y mogoOHBIX CUCTEM BCTPOEHHBIX 3JIEMEHTOB
aHanM3a M UWHTEUIEKTa [JIsl pa3HbIX ypoBHeW ympasieHus. CyliecTBEHHBIE
W3MEHEHUS TEXHUYECKHUX CPEJICTB OBITOBOTO, KYJIbTYPHOT'O M ITPOUYET0 Ha3HAYCHU I
B CBA3M C TMEPEXOJOM Ha MHKpoIpoleccopHyro 060a3y. Hauwamo mmumpokoro
UCIIOJIb30BAaHUSI B Pa3jIMYHbIX  OOJACTAX  TJIOOQIBHBIX M JIOKAJIbHBIX
BBIYUCIIUTEIBHBIX CETEl.

[Io crenenu BJAMSAHMA WHPOPMANMOHHBIX TEXHOJOTHH Ha Mpolece

MAaTEPHAJIBHOI'0 IPOU3BOACTBA BbIACIIAIOT CICAYIOIINEC OTAIlbI.
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e Jlo 1445 roaa. ITepuon MIEPBOHAYAIBHOTO HaKOTIJICHUSI
nH(opMaImoHHBIX 00pa3oB. Mcroku wmHbOpMaruu — TemepHas W HacKajdbHas
KUBOMUCh. MatepualibHble HOocuTeNnn uHpopMmanuu — Oymara, meENK (IApeBHUN
Kurait), mamupyc (apeBumii Erumet), nepeBo (HoBropogckue OepecTsiHbie
rpamMothl), riauHa (BaBwioH). OCHOBHbBIE XpaHWUTENW 3HAHMM — HKpELBI,
JyXOBEHCTBO. MUHMMalIbHOE pa3BUTHE KOMMYHHKalui. [lepenaya 3HaHuil yCTHO,
10 HACJICJICTBY, JIMYHBIM TpUMEpoM. TexHojorus oOpabOTKM MAaHHBIX pydHAs.
BinusgHue 3HaHMH Ha MarepUalbHOE MPOU3BOACTBO MHUHUMAaibHOe. Camo
MaTepUaibHOE MPOU3BOJICTBO PEMECICEHHOE, MEJIKOCEpUiTHOE. TeMIIbl ero pocra u
HOMEHKJIaTypa U3/eINi HEBEIUKH.

e 1445 rox — cepeauna XX Beka. M3o0pereHue KHUTONEUATAHUS —
nepsasi nHpopManuOHHAs peBoJonus. Hauano tupaxupoBaHus 3HAHUU U
BIIMSHUSL UX HA MAaTEpUAIbHOE MPOU3BOJICTBO, YTO BBI3BIBAET COOTBETCTBYIONIUMN
POCT €ro TEMIOB U HOMEHKJIATYPbI U3IEITUN.

e Cepennna XX Beka — Hacrosimee Bpems. lllnmpokoe wmcnonp3oBaHue
BBIYUCIUTEIBHBIX MAIIMH KaK CPEJICTB JOJTOBPEMEHHOTO XpaHEHUsI UH(POPMAIUH.
[Ipodeccuonanbupie 3HaHUS (HOPMAIU3YIOTCS, 3aMKMCHIBAIOTCS Ha MAIIUHHbBIE
HOCUTENM WHOOPMAIMM M HAYMHAIOT HEMOCPEJICTBEHHO BIUSATH HA PEKUMBI
paboThl MPOU3BOACTBEHHOro oOopynoBaHus. o konma XIX Beka B cdepe
MaTepHaIbHOTO MPOU3BOJICTBA pabotano 95% TtpymoBoro HaceneHus, B cdepe
oOpabotkn uHpopmanmu - 5%. K cepenune XX Beka 3T HUPPBI COCTABUIU
cootBeTcTBEHHO 70% 1 30%. K 90-m 1. 1. XX Beka B pa3BUTHIX CTpaHax B cdepe
obpabotku wuHopMamuu 3aHATO 60-80% TpymOBOro HaceleHHsS, a JOJs
npo¢eCCUOHANIBHBIX 3HAHUM B C€0ECTOMMOCTH HAayKOEMKUX HM3JETUNA COCTaBJIsET
npubausuTenbHo 70%.. 3a 93T0 BpeMs B pa3BUTUU HH(POPMAIIMOHHBIX TEXHOJIOTUN
MOYHO BBIICIUTh HECKOJIBKO TIEPUOJIOB.

= o nauana 60-x 20006 XX gexa. Inoxa Oonbimnx IBM, paboraromumx
B IAKETHOM pEXKHUME M PEXKHUME peanbHOro BpeMeHU. OCHOBHOWM KpuUTEpHUil

co3gaHusi UH(OOPMAIIMOHHBIX TEXHOJIOTUH - SKOHOMUSI MAlIMHHBIX pecypcoB. Llenn
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- MakcuManbHas 3arpy3ka obopynoBanus. [losenenue tepmuna «upopmaTukay
nyTéM oO0benuHenus cioB «Mudopmaruzanms» u « Apromatuka» (Opanmus, 1960
r.).

= o nauana 80-x 20006 XX eexa. Onoxa MUHU — U MHUKpO-OBM,
paboTalonMX B MAKETHOM pPEXKUME, PEXKUME PEalbHOTO BPEMEHH M PEXHUME
pasznenenus BpeMeHH. OCHOBHOM KpuUTepHid CO3laHUA HMH(POPMAIMOHHBIX
TEXHOJIOTUI — 3KOHOMUS TpyJa mporpammucta. L{ens — pa3paboTka mporpaMMHBIX
MHCTPYMEHTAJIBHBIX CPEACTB. 3aKkperieHue TepMuHa «MHpopmaTrkay 3a HayKoH,
u3yyJarouiei oO1me cBoiicTBa MH(OpMaLUU, CPEACTBA, METOAbl M IPOLECCHI €€
aBTOMATU3UPOBAaHHON 00paboTku. B wmarepuanbHOi cdepe — mepexoa K
KPYIIHOCEpUIHOMY IPOM3BOJCTBY, POCT €ro TEMIIOB. MeIeHHbI pOCT
HOMEHKJIATypbl u3nenuil. Havano BHeIpeHUs aBTOMAaTHU3UPOBAHHBIX CHUCTEM
YIOPaBICHUS SKOHOMHUYECKHMMH Mpou3BoaAcTBOM (ACY), TEeXHOIOrMYECKUMHU
npoueccamu  (ACY  TII), o6paborkoit ganueix (ACOJ) wu apyrux
aBTOMATU3UPOBAHHBIX CUCTEM 00pabOTKM 3KOHOMHUYEcKoi nHpopManuu (CODN).

= o nauana 90-x 20006 XX gexa. Jnoxa MepcOHAIBHBIX KOMITBIOTEPOB
— BTOpas HMH(POPMALMOHHAA peBoJOUUsA. OCHOBHOM KpPUTEPUH CO3JAHUS
UH(POPMAILIMOHHBIX TEXHOJIOTUA — CO3/JaHHE TEXHOJOrud Ui (opmanuzauuu
3Hanuil. llens — npoHMKHOBEHHE MH(POPMAIIMOHHBIX TEXHOJIOTUM BO Bce cepbl
YeJnoBeUecKor AesTenbHOCTU. MH(popmalis CTaHOBHUTCS pecypcoM HapaBHE C
MarepuajgaMM, JSHEpruer, kanutajoM. [losiBiieHME HOBOW 3KOHOMHYECKOU
KaTeropuy — HallMOHAIBHBIX HH()OPMAIMOHHBIX pecypcoB. B cepe nmpoussoacTra
UCTOILIEHUE TPHUPOAHBIX PECYPCOB BbI3BIBAET NEPEX0J K HCHOJIb30BAHUIO
BOCIIPOU3BOJMMBIX PECYPCOB, OCHOBAHHBIX HAa NPHUMEHEHUM HAYYHOI'O 3HAHMS.
DKcnopT npodecCHOHANBHBIX 3HAHUM MYyTEM MPOAaXH HAYKOEMKOW MPOIYKIUU.
Pa3paboTka ¥ BHEApEHHWE TEXHOJOTUW AaBTOMATH3UPOBAHHOW 00pabOTKHU
skoHOMHYeckoi napopmarmu (TAODN).

= 90-e¢ co0bit XX sexa — macmoswee epems. OCHOBHOM KpUTEPHd

co3zaHusl HHGOPMAIMOHHBIX TEXHOJOTHH — aBTO(OpMaNHu3anus 3HAHHWH, IeNh —
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uHpopMatuzauusa  obmectBa. Hawano  undopmaTMzanum  oOuiecTBa.
COBOKYITHOCTh B3aUMOCBSI3aHHBIX IOJHUTUYECKHX, COLUATBHO-3KOHOMUYECKHX,
Hay4yHBIX (PaKTOPOB 00ECIEUMBAIOT JOCTYI K JIFOOBIM MCTOYHHKAM MH(pOpMaluuy,
KpOME 3aKOHOJATEeNIbHO CEeKpeTHbIX. PopMupoBaHue 0a3 3HAHUNA 1O BCEM
OTpaciiiM YeJIOBEUYECKON JAESITEIbHOCTU U 0a3 JaHHBIX 110 BCEM HMHTEPECYIOLIUM
yenoBeka BonpocaM. llosBienune mHaycTpun MHQOpPMALMOHHBIX Yyciayr. CTpaHsl
CTAaHOBATCSA 3aBUCUMBIMH OT HMCTOYHMKOB HWH(GOpPMAlLlMH, YPOBHS Pa3BUTUA H
3(p(EKTUBHOCTH CPEACTB TelIeKOMMYHHMKanuu. HWHpopmanus U TBOpUECKUH
NOTEHIMAI  JIOAEH  CTaHOBATCS ~ cTpaTerndyeckumMu  pecypcamu. (B
WHYCTPUAIBLHOM OOIIECTBE CTPATETMYECKUI PECYPC — KallUTall. ).

OCHOBHBIE UEpTHI MEPEXOJHOI0 MePUuoJa K UHPOPMAITMOHHOMY OOIIECTBY:

® [IEPCOPUCHTALMS HKOHOMUKHM Ha OHKCIUTyaTalulo HH(POPMAIMOHHBIX
peCypcoB;

e BOBJICUEHHUE NMPO(HECCUOHAIOB B IIPoliecC aBTO(opMaIu3aliuy 3HaHUK;

® YCKOpPEHHE TEXHOJOTMYECKOTO LIMKJIAa Pa3BUTHS «3HAHHE — IPOU3BOJICTBO
— 3HAHHEY;

® MacCOBO€ TUPAXKUPOBAHHE MPOPECCUOHATBHBIX 3HAHUU.
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Paznen 9 MeTtoanueckue ykazaHus K NpakTu4eckoii padore Ne 9

«BHez(peHHe H UCITOJIB30BaHHUE I/IH(l)OpMaHI/IOHHLIX TEXHOJIOTHi»

9.1 Baenpenue u UCnoib30BaHre HHPOPMAITMOHHBIX TEXHOIOTHIA

[Ipn BHeApeHUH HOBBIX HH(MOPMAIIMOHHBIX TEXHOJIOTMM B OpraHu3aliu
HEOOXOJMMO OIICHUTh PHCK OTCTaBaHUS OT KOHKYPEHTOB B pe3yibTaTe
HEM30€KHOTO YCTapeBaHMsI TEXHOJOTMM co BpemeHeM. HMudbopmarmonnbie
MPOAYKTHI, KaK HHUKAKUE JpPyrde BUILI MaTCPHANTBHBIX TOBAPOB, HMMEIOT
YPE3BBIYAHO BHICOKYIO CKOPOCTh CMEHSIEMOCTH HOBBIMHM BHJIAMU WJIH BEPCHUSIMU
(mepuoabpl CMEHSIEMOCTH KOJIEOTIOTCS OT HECKOJIBKUX MECSIIEB JI0 OJHOTO Trojia).
Ecnm B mporiecce BHeApeHUS 3TOMY (aKTOPy HE YACIATH TOJDKHOTO BHUMAHMUS, TO,
BO3MOYKHO, YTO K MOMEHTY 3aBEpIICHUS MEPEeX0/ia Ha HOBYIO TEXHOJIOTHIO Ta YXkKe
yCcTapeeT, U MPUJETCS MPUHUMATh MEphl K €€ MojepHU3aluu. Takue HeyJgauu C
BHEJIpEHUEM  HWH(POPMAIMOHHBIX  TEXHOJOTMH  OOBIYHO  CBSI3BIBAIOT  C
HECOBEPIIICHCTBOM TEXHHUYECKUX CPEJICTB, TOTJa KaK OCHOBHOM NMPUYMHON HEy/1a4y
SIBJIICTCSI OTCYTCTBUE WU c1abasi mpopaboTaHHOCTh METOIOJIOTHH HCITOIb30BAHUS
UH(OPMAITMOHHON TEXHOJIOTHH.

Bueapenne nnhOpMaIMOHHBIX TEXHOJIOTHI B OpraHU3allii OTPaKaeT
CJIOXKHUBIITHECS TOYKH 3PCHUS Ha CYIIECTBYIONIYIO CTPYKTYPY OpPTaHHU3AIUU U POJIh
B HEW KOMITbIOTEpHOU 00paboTku nHbopmaru. OHO MOXKET MPOBOJAUTHCS ABYMSI

CIroco0aMmu.

e HoBeie  wH(MOpPMAIIMOHHBIE  TEXHOJOTHU  OPUEHTUPYIOTCS Ha
CYIIeCTBYIOIIYI) CTPYKTYPY OpPraHM3alMu U TpricrniocadnuBaioTcs K Hel. [pu
TOM MPOMUCXOAMT MPOCTasi MOAEPHU3AIMUS METOJOB PpaldOThl C pa3lieJIeHUEM
GyHKIIUH ~ MEXAy — TEeXHUYECKUMH  pPAa0OTHUKAMHU U CIHEHUATHCTaMHU.
KoMMyHHKalMM NpakTHYECKHW HE PA3BUBAIOTCS, PAUMOHAJIU3UPYIOTCS TOJBKO

paboune mecta. J{0CTOMHCTBO 3TOro crnocoda — MUHUMAaJbHasl CTENEHb pHUCKa,
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TaK KaK 3aTpaThl Ha BHEJAPEHHE MUHUMAJIbHBI M OpPraHU3allMOHHAs CTPYKTypa
opranu3anuu He MeHseTcs. HemoctaTok — HE0OXOAMMOCTH HEMPEPHIBHOM
MoJepHHU3au  (HopM TMpeAcCTaBlieHUs WH(OpMammu, MNPUCTIOCOOIIEHHON K
KOHKPETHBIM TEXHOJIOTHYECKUM METOJaM W TEXHHYECKHM CpEACTBaM, HYTO
CYIIECTBEHHO CHI)KAET OTIEPATUBHOCTH MPUHUMAEMBIX PEIICHUH.

e HoBrie mMHGOpMAMOHHBIE TEXHOJOTHMH OPHUEHTHUPYIOTCS HA OyayIIYIO
CTPYKTYPY OpraHu3anuu, KOTOPYIO TMpeArojiaraeTcs JJOCTUTHYTH B XOJE
MoaepHm3aruu. [Ipm  3TOM  mpenmonaraercs  MaKCUMaJIbHOE  Pa3BUTHE
KOMMYHUKAIIMii ©  pa3paboTKa HOBBIX OPraHM3allMOHHBIX B3aMMOCBS3EH.
JIOCTOMHCTBO CIIocOo0a — POCT MPOTYKTUBHOCTH OPTaHU3AIMOHHON CTPYKTYPBI
OpraHu3alliy, TaK KaK apXWBbl JAHHBIX PAIMOHAIBHO PACHPENeIsIOTCs, 00beM
UPKYJIUPYIONIEH WH(OOPMAIIMU CHUXKACTCS, JOCTUTACTCS COATaHCHPOBAHHOCTH
MEXIy periacMbIMH 3aa4aMu, HHTETPUPYIOTCS MpodecCHOHaAbHBIE (YHKIINH 3a
CUET HCIIOJIb30BAHUSI CPENICTB KOMMYyHUKaluu. HegocTaTkm — CyIeCTBEHHbIE
3aTpaThl Ha IEPBOM 3Tale BHEIPCHUS HA MCCIICIOBAHNE CTPYKTYPhl OPTaHU3AIINH,
pa3paboTKy o0OIIeld KOHUEMIMKA MCHOJb30BaHUSI HOBBIX HH(POPMAIMOHHBIX
TEXHOJIOTH, O0MbIIIast POJb CYOBEKTUBHOTO (PaKkTopa (HATMYUE TICUXOJIOTUYECKON
HAIPSHKEHHOCTH W3-3a TPEANOoaracMbIX H3MEHEHUU CTPYKTYPhI OpTraHU3AlAA H,
CJIEIOBATEIbHO, U3MEHEHUS IITATHOTO PACITUCAHNSA).

B opranuzanuu KoMmbrOTEpHBIE WH()OPMAITMOHHBIC TEXHOJIOTHU MOTYT

peajin30BbIBATHLCH JIBYMsI crocodamu.

e [lenTpasmuzoBanHasi 00padorka nHpopmauum. Mctopruuecku oHa craa
MPUMEHSTLCA TIEPBOM, YTO OBUIO OOYCJIOBICEHO HEJOCTATOYHBIM YPOBHEM
OCHAILIEHHOCTY OPTraHU3alMil CPEACTBAMU BBIYMCIMTEIBHOU TEXHUKHU. IIpu sTOM
UCTIONIB3YIOTCSL  Oonbiiie DBM  BBIYHMCIMTENBHBIX IEHTPOB KOJIJIEKTUBHOTO
MOJIb30BaHMs, TIpeJHA3HAYCHHBIC JJI1 00paOOTKU OOJIBIIIMX MACCHBOB JaHHBIX U
MOJIYYCHUS] PA3IMYHBIX BUJOB WH(GOPMAIMOHHBIX MPOAYKTOB. [0CTOMHCTBAMU

TaKOr'o Croco0a SBJISIOTCS HAJIMYUE BO3MOKHOCTH JJIs1 II0JIB30BaTCIIA O6paTI/ITBC$I
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K OOJIbIIMM MaccuBaM JaHHBIX M HWH(POPMAIMOHHBIM MPOAYKTaM IIUPOKOU
HOMEHKJIaTyphl 51 CpaBHUTENbHAS JIETKOCTh LEHTPAJIM30BaHHOT O
COBEpIIEHCTBOBAaHUSI MH(POPMAlMOHHBIX TexHojoruil. Hemocrarkamu sBisercs
CHJIbHAs 3aBUCUMOCTh OT KBaJM(UKALIUK TIEPCOHANA TOJIOBHOTO BHIYMCIUTEIIHHOTO
LIEHTpa, OrPaHUYECHHE BO3MOXXHOCTEH II0Jb30BATENs IPU IOIYYEHUU U
UCIOJIb30BaHUU HMH(OpPMAIMM U HHU3Kasg ONEpPaTUBHOCTb €€ IMpenocTaBieHUs (B
TOM 4YHCI€ W3-3a OrPAHUYEHHOM OTBETCTBEHHOCTM HH3LIEr0 IEPCOHAJIA
BBIUMCIIUTENBHBIX ILIEHTPOB), YTO CHMXAeT 3(P(YEKTUBHOCTh HNPUHUMAEMBIX
pELIEHUN.

e JlenenTpasiu3oBaHHasi o0padorka wuHpopmanmu. OHa MOSIBUIIACH
II0CJIE IIMPOKOT0 BHEIPEHUS MEPCOHAIBHBIX KOMIIBIOTEPOB U PAa3BUTHEM CPENICTB
TEJIEKOMMYHUKAIIMK. B Hacrodmiee Bpems OHa SBISETCS IOMHUHMpYHOmen. Eé
JOCTOMHCTBA — THUOKOCTh CTPYKTYpbl 0OpabOTKM HH(OpManuu, 4YTO HAET
BO3MOYKHOCTbB I0JIb30BATENSAM MPOSBISATh MHUIMATUBY, PEAIN30BaTh TBOPUYECKUN
MOTEHIMAJ, YMEHbILIEHHE MOTPEOHOCTU B 3arpy3Ke T'OJOBHOTO BBIYMCIUTEIBHOIO
HeHTpa (MU, COOTBETCTBEHHO, B KOHTPOJE€ C €ro CTOpPOHBI); YCHJIEHUE
OTBETCTBEHHOCTH COTPYJHHUKOB HHU3IIEero 3BeHa. Hegocrarkamu sBISAIOTCA
CJIIOHOCTh CTaHJAPTH3aLMU U3-3a OOJIBILIOTO YMCJIa YHUKAIbHBIX MPOrPaMMHBIX
pa3pabOTOK, HEpaBHOMEPHOE pa3BUTHE M BHEApPEHHE UH(POPMALMOHHBIX
TEXHOJIOTUI Ha JIOKAJIbHBIX pabO4YMX MECTaxX, YTO OMpeAeisieTcd KBalu(puKauuen
KOHKPETHOTO  pa0OTHUKA; TCHXOJIOTMYECKOE HEMPUATHE  IOJIb30BATEISIMHU
PEKOMEHIYEMBIX  BBIUHACIUTENBHBIM  LEHTPOM  CTaHJAPTOB U TOTOBBIX
MIPOTPAMMHBIX MMPOAYKTOB.

PannoHanpHOl cuMTaercd craeayromas MpPAaKTUKA BHEAPEHHS HOBBIX
MH(OPMAIMOHHBIX TEXHOJIOTUH. LlenTpanbHbIi opraH (ronoBHOM
BBIYMCIIUTENbHBII 1EHTP) BbhIpadaThIBaeT OOIIYI0 CTpPATEruio, OIpeaesserT
NOJINTUKY NPHUMEHEHUS] TEXHUYECKUX W MPOrPaMMHBIX CPEACTB, YCTaHABIUBAET
CTaHJapThl, OKa3bIBAET MOMOIIb MOJI30BATENSIM B pabote u oOyuenuu. Ilepconan,

peanmymumﬁ I/IH(I)OpMaL[I/IOHHBIe TCXHOJIOTHH, BBIIMMOJHACT YKa3aHHsA I'OJIOBHOI'O
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BBIYHCIIUTEIILHOTO IIEHTPa U pa3padaThIBAET JOKATHHBIC CUCTEMBI U TEXHOJIOTHH B
COOTBETCTBHHM C OOIMM TUTAHOM OpraHu3aruu. ParmoHalbHAs METOI0JIOTHS
MO3BOJIIET JOCTUYL OOJbIleld THOKOCTH, TMOAJIEPKUBATh OOIIME CTaHAAPTHI,
KOHTPOJIMPOBATh COBMECTUMOCTH JIOKAJIBHBIX HWH(OPMAIIMOHHBIX MPOJYKTOB,

CHM>KATb I[y6JII/IpOBaHI/I€ BHUOOB ACATCIBHOCTH.

HoBas uH@opmanrioHHasi TEXHOJOTUS B OPraHU3alMU JOJDKHA OBITh TaKoM,
9TOOBI YpOBHU WH(MOpPMAIMU U 00pabaThIBalOMIME €€ MOJCUCTEMBI CBS3BIBAINCH
MeXy coOoi enuHbIM MaccuBOM MHGpopManuu. [Ipu 3ToM npeabpsaBisioTCs ABa
TpeOoBaHus. Bo-niepBhIX, CTPYKTypa CUCTEMBI ITepepadOTKA HHPOPMALIMH TOTHKHA
COOTBETCTBOBATh PACIPENEICHAI0 TOJHOMOYMN B OpraHus3auuud. Bo-BTOpPBIX,
uHpOpMalusl BHYTPU CUCTEMBI JJOJDKHA JOCTATOYHO MOJIHO OTpa)kaTb BCE YPOBHU

yIpaBJICHUS.
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10 Bakarouenue

3akiIl04eHune JOJKHO COJIEPKATh NEPEYUCIEHUE OCHOBHBIX BBIMOJHEHHBIX
B KOHTPOJIbHOW paboTe€ »JTanoB M IOJYYEHHBIX pE3yJbTaTOB, a TaKke
chopMyIMpoBaHHbIC BEIBOABI. Hampumep, B Takom BUjeE.

Pa3BuTHEe CHCTEMBI «YEIOBEK — aBTOMAT» CTAJO YCIOBHEM KOPEHHBIX
npeoOpa3oBaHUil B COJEpKaHUM U Xapaktepe Tpyaa. llupokxoe BHeapeHue
aBTOMAaTHU3alMK MOPOXKIAET MPOOJIEMY «4YeJIOBEK — TeXHHUecKasi cuctemay. Poib
YeJIOBEKa B MPOU3BOJCTBEHHOM IPOLIECCE OLIEHUBAETCS MO TOMY, B KAKOW CTENEHU
OH OCBOOOXKJAETCS OT PYTHUHHBIX OAHOOOpPA3HBIX OlEpanui, a €ero Tpya
HACBIIIAETCA B IIMPOKOM CMBICIIE TBOPYECKUM coepkaHueM. Ha MexaHmdeckom
JTane aBTOMATHU3ALMU MPOUCXOAUT TEXHOJOTMYECKOE TMOJYMHEHUE 4YeJIOBEKa
TEXHUYECKUM CpeACTBaM Tpyna. YemoBeK 31eCh SBIKIETCS  NPHUIATKOM
aBTOMATUYECKOM CHUCTEMBbl MalIMH. TEeXHOJOrMYecKoe NOJYMHEHHE JH00
3aKpeIUIAeT COLMAIBHOE IOJAYMHEHHE YEJIOBEKa TEXHHUKE, MO0 BBICTYNAET
CIEpPKUBAIOIINM (DAKTOPOM B TOM Ciyyae, KOrJa TEXHHKa COLMAIIbHO MOJYUHEHA
YEJIOBEKY.

ABTOMaTHuYECKass TEXHHMKA CTajla CIYy)XHTb 0a30d i TyMaHU3aluu
IIPOU3BOJACTBEHHON  AEATENBHOCTH, I HCIOJB30BAHMS  COBPEMEHHBIX
HAyKOEMKHX TEXHOJOTUHA B KAaueCTBE CPEACTBAa peadMIMTAlUMU U COXPaHEHUs
€CTECTBEHHON cpeAbl M OCBOOOXKIEHHS YeNIOBEKa OT TSXKEJIOro, PYTUHHOTO,
HETBOpUYECKOro Tpyja. beicTpoe pa3BuTHe MHPOPMALMOHHBIX TEXHOJOTHH JaeT
OOJbIIME BO3MOYKHOCTH TOBBIIICHHS] HWHTEUIEKTYaJbHOTO TMOTEHUHMana JUis
KOKJOTO 4eloBeKka. B 3TOM KOpEHHTCS BO3MOXKHOCTh COBCEM HMHA4€ BIIHCATH
aBTOMaTUKy MW TEXHUKY BOOOIIE B COLMAIBHO-KYJIbTYPHBI KOHTEKCT,
BUJIOM3MEHHUTh CaMO COJEpXaHHE TEXHOJOTHH, COEIWHUTH MPOECCHOHAIBHOE,
TEXHOJIOTU3UPOBAHHOE  MACTEPCTBO  C  MHAMBUAYAJIbHBIM  TBOPYECTBOM,

rapMOHU3HUPOBATH U TYMAaHU3UPOBATh HAYYHO-TEXHUYECKUIN TIPOTPECC.
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[IIupokoe BHEIpPEHUE aBTOMATHUUYECKHX CHCTEM HAXOIHUT CBOE OTPaKECHUE
KaK B MCKYCCTBE, TaK U B OCMBICIICHUHU OYIYyIIEro 4eJIoBeKa Kak OMOJIOTHIECKOTO
BU/IA.

B nuTteparype OCHOBHBIM JKaHpPOM Hay4dyHOH (DAaHTACTHUKU SIBIISCTCS
kuOepmank (anri. cyberpunk, ot anrm. cybernetics — kuOepHetnka U punk —
oTpeObe, MaHK)— MOPKaHp HayyHOW (DaHTACTHUKH, OMHMCHIBAIOMIMKI HEZaNIEKOTo
OyAymiero, B KOTOPOM BBICOKOE TEXHOJOTHMUECKOE Pa3BUTHE COCEACTBYET C
rIIyOOKMM  COIIMAIbHBIM  PACCIOCHUEM, HHUILIETOW, OecrnpaBUeM, YIMYHBIM
OecnpeiesioM B TOPOJCKUX TPyIIo0ax. DTOT XKaHp OTpaxaeT 00ECIOKOCHHOCTh
TEM, 4YTO HOBBIE TEXHOJOTHH HE YJIydliaT COIUATHHO-3KOHOMUYECKYIO
0o0CTaHOBKY, a HaobopoT ycyryost ee no mnpenena. Crpax mepes HOBBIMU
TEXHOJIOTHSIMH TIOSIBIISIETCS YK€ HAa PAHHWX dTamax pa3BUTHSA TEXHUKH. Tak
U3BECTHO, YTO KUTAWCKUE CTAPUKHU OTKA3bIBAJIMCh UCIOJIH30BATh BOJSIHOE KOJIECO,
a MPOAOJIKAIM TacKaTh BOAY IPH IMOMOIIM KOPOMBICIA U BEEP, MOTUBUPYS TEM,
YTO TEXHUKA MOTIUHACT ceOe, He OCTaBIIsIeT CBOOOABI AcHCTBUA. C 3TUM TPYIHO
MOCTHOPUTH, TaK KaK MOBCEMECTHOE BHEAPEHHUE aBTOMATHKU (M TEXHUKUA BOOOIIE)
JieNIaeT YeI0BeKa 3aBUCHMBIM OT Hee.

C npyroii CTOpPOHBI ceildac B pPa3BUTHIX CTpPaHaX CPEIHECTATUCTUUYECKUIL
oObIBaTeb YK€ HE MBICIUT ce0s 0e3 ompenereHHOro Habopa TEeXHUYECKUX
CpEACTB, 00JIeTYaIONIUX BEICHUE JOMAIITHErO X03iCTBa, OM3HEca, YKU3HHU BOOOIIIE.
Takum 00pa3oM, TEXHUKA JAET BO3MOXKHOCTh YEJIOBEKY OTPEIIUTHCS OT OBITOBBIX
npo0JeM U MOCBATUTH OOJbIIE BPEMEHHU MJisi TBOPYECTBA M caMOOOpa3OBaHMs, a
WH()OPMAITMOHHBIE M KOMMYHHMKAITMOHHBIC TEXHOJOTHH TIO3BOJISIIOT OOIIAThCS
JIOJSIM, HECMOTPSI Ha PACCTOSIHME W S3BIKOBBIE Oapbepbhl, OBICTPO MOIYy4YaTh
HEO0OXO0IMMYI0 MH(OPMALIMIO U3 BCEX YTOJIKOB IJIAHETHI.

JlocT>KEeHUS TEXHUKHA U TEHHOW WH)KEHEPUU HaBOIUT (GUI0CO(OB HA MBICITb
0 TpaHCTyMaHH3Me — (UIOCOPCKOMY MBIKCHHIO, B OCHOBE KOTOPOTO JICHKHUT
MPEANOJIOKEHNE, YTO YEJIOBEK HE SBJISCTCS IOCICAHMM 3BCHOM DBOJIIOIUH, a

S3HAYUT, MOXCT IIPCOOOJICTh (I)YHI[aMeHTaJ'IBHI)Ie npeacijibl  4CJIOBCUCCKHUX
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BO3MOKHOCTEM IOCPEACTBOM JOCTWKEHMM HAyKM M TEXHUKH. B pamkax
TpaHCTyMaHHW3Ma BBOJMUTCA TIOHSTHE TIOCTYENIOBEK — THUIIOTETHYECKUN 00pa3
OyAyIIero 4YejIoBEeKa, IOTEPSBIIETO IMPUBBIYHBIA YEJIOBEUECKUA OOJUK B
pe3ynbTaTe BHEAPEHUsS OCTIKEHUH B 00JIaCTU TEXHHMKH M OmoTexHojoruu [19].
TaxuMm o0pa3om, MPOCIEKUBAECTCS TEHACHLINA MOSIBICHUS OMOMEXaHOUIOB (OT JIp.-
rped. bios — »ku3Hb, rped. mechanos — Mexanuueckuii u €id0oS — MOJOOHBIN) —
OroMexaHn4ecKo (OPMBI KU3HU; KUOOPTOB, B KOTOPHIX MEXaHMYECKHUE YACTH
SBIIIIOTCS €CTECTBEHHOM YacThlO OpPraHM3Ma, CO3/IaHHOTO IyTeM KOMOMHAIWUU
T€HHOM MHKEHEPUH U HAHOTEXHOJIOTUH.

B 3akmroueHMM MOXHO CKa3aTb, YTO aBTOMAaTHUKA NPOLLIA JJIWHHBIMA IIyTh
pa3BUTHA: OT NPUMUTHUBHBIX OpYIUH OXOThl MEPBOOBITHOIO YEJIOBEKAa [0
CJIO)KHEWIINX aHAPOUJIOB COBPEMEHHOCTH. B CBOEM HCTOPHMYECKOM pPA3BUTHHU
YeJI0OBEK MCIOJIb30BaJl aBTOMATUKY JINOO AJIs pa3BieueHus, MO0 Al 00JIerdyeHus
CBOCH TPYHAOBOM HeATENBHOCTU. IIpuyem mnocinenHss UIocrach aBTOMAaTUKU 3a
nocinennue 300 et ctasia ocHOBHOW. OOsierdast cBOW TPy, YEJIOBEK MOJIydYaeT
OoJbIlle BO3MOXHOCTEH [UIsI CaMOCOBEPILIEHCTBOBaHMsA. i1 3TOro emy Takxke
MOT'YT IOMOYb aBTOMATBI.

BbiBoabl 00BIYHO OQOPMIISIIOTCS B BHJAE HEKOTOPOTO KOJIMYECTBA
IPOHYMEPOBaHHbBIX a03alleB, YTO NPUIAET HEOOXOAUMYIO CTPOHHOCTD U3JI0KEHHIO

MPEJICTABICHHON K 3aIlIUTE€ KOHTPOJIbHON PaOOTHI.

11 O¢dopmiieHune cnucka UCNOJIb30BAHHBIX HCTOYHUKOB

Anamu3 mpopabatpeiBaeMoil MH(pOpMAIMM — OfHA W3 BAKHEUIMX 3a1ad. Bcro
uHpOpMaII0O HEOOXOIUMO KIIacCU(PHUIIUPOBAaTh W CHUCTEMATHU3UPOBATh. VICTOUHMKH
MOYKHO CHCTEMaTH3UpPOBATh B XPOHOJOTHYECKOM TIOPSIIKE WM IO TEMaTHUKe
aHAJIM3UPYEMBIX BOIIPOCOB.

B nepBoM ciydae BCro nH(OpMAIHIO TI0 TEME CUCTEMATHU3UPYIOT IO dTanaM. J[jist

ATOTO IIEJIECOO0PA3HO B HCTOPUHU Pa3pabOTKU JaHHOW TEMbI BBIJCTHTH HAYYHBIC
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ATaIlbl, KOTOPBIE XapaKTEPU3YIOTCS KAUECTBEHHBIMU CKAUKaMHU.

Ha xax1oM 3Tarne aureparypHble MCTOYHUKH HYKHO MOJBEPTHYTh TILIATEIBHOMY
KpUTHUYECKOMY aHaim3y. JlJisi 3Toro He0OXOIUMO MMETh OIPEICIICHHYIO 3PYIUIIMIO,
ypoBeHb 3HaHWM. [Ipm TakoM KpUTHMUECKOM aHANIW3€ pa3lUYHbIe WACH, (PaKThI,
TEOPUU COIMOCTABIIIOT JIPYr C JpyroM. LIeHHBIM SIBJISETCS yMEHHE HAY4YHOIO
pabOTHHKA YCTAaHOBUTH dTall B UCTOPUM MCCIIEyEMOTO BOIPOCA, ONPEACIUTh PYOeK,
1I0CJIE KOTOPOr0 B JAHHOW TEME MOSIBIJIUCh MJEH, KAYECTBEHHO W3MEHUBIIHE
HarpaBJICHHE UCCIIEIOBAHUIM.

B mporiecce akTUBHOTO aHaiM3a BO3HUKAIOT COOCTBEHHBIE COOOpaKCHUS U
MHEHWUS, BBIABIIIOTCS HAU0O0JIee aKTyalbHbIE BOIPOCHI, MOAJIEKALINE UCCIIEIOBAHUIO
B IMEPBYI0 U BTOPYIO Ouepeib, (GOpMHUPYIOTCS IpEACTaBieHMs. Bce 310 mocTeneHHO
dbopmupyet pyHIaMEHT OyayIlel THIOTE3bl HAYYHOTO UCCIICAOBAHUSI.

BriBaroT ciydau, Korza B MpoIecce aHATMTUUECKOT0 0030pa HayyHbIN paOOTHHUK
JIMIIIb TIEPEYUCIIIET aBTOPOB U MIPUBOAUT aHHOTAIIMU MX padOT, HE BBHICKA3BIBAS MPH
TOM CBOEro MHEHHUs. Takoil mnaccuBHbBIM, (hOpMaTbHBIA 0030p HH(POPMALUH
COBEPLIEHHO HEJOIYCTHM.

WNubiM BapraHTOM aHaiM3a sBJsieTcs TeMmatudeckui. Bech 00bem uH(popmarmim
CHUCTEMaTH3UPYIOT M0 BOIpocaM pa3zpadarbiBaeMoil TeMbl. [Ipu 3TOM paccMaTpuBaroT
HOCNIEIHUE W3JJaHUsl HAyYHO-TEXHUYECKOM HH(OpManuu, M0 BO3MOXKHOCTH
MOHOTpauH, B KOTOPBIX MOJABEIEH HTOI HCCIECJOBAHMNA MO JAHHOMY BOMpPOCY.
JIOMOMHUTENBFHO BBIOOPOYHO AHATM3UPYIOT HCTOYHMKH, IPEACTABILIONME OCOObIM
UHTEpEC.

Bropoii BapuanT 0030pa Oosiee MpOCTOM, €ro yarie NpUMEHSIOT, OH TpeOyeT
MEHbIIIE 3aTpaT BpeMeHu. OHAaKO OH MEHee MOJIHO TO3BOJISET MPOaHAIN3UPOBAThH
HUMEIOIITYIOCS 110 TeMe MH(OpMaITHTo.

Kaxxaplii ICTOUHUK aHAIM3UPYIOT C TOUKH 3PEHUS UCTOPUYECKOTO HAyYHOI'O
BKJIaJIa B pEIICHUE W pa3BUTHE JaHHOW TeMbl. [Ipy »TOM THIaTENbHO pa3zOuparoT
POJIb TEOPHH AKCIIEPUMEHTA U LIEHHOCTh MPOU3BOACTBEHHBIX PEKOMEHIAITHIA.

[To pe3ynpraTam npopaboTku UHGOPMAIIUH JIETA0T METOIOJIOTHYECKHUE BHIBO/IBI,
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B KOTOPBIX MOJBOASAT UTOT KPUTHUYECKOTO aHaIn3a. B BBIBOIAX JOLKHBI OBITH OCBELICHBI
CJICTYIOIE BOMPOCHI: aKTyaJbHOCTh M HOBH3HA TEMBI; MOCIEAHUE JOCTIDKCHUS B
00JIaCT TEOPETHUYECKUX U AKCIIEPUMEHTAIBHBIX MCCIEAOBaHUN MO TeMe, BaKHEHIIMe
HanOoJiee AaKTyaJlbHble TEOPETUYECKUE W OKCIEPUMEHTANbHBIC 33/1aud, a TaKkKe
MPOU3BOICTBEHHBIE PEKOMEHIALINM, MOJIeKAIMe pa3paboTKke B JAHHBIA MOMEHT;
TEXHUYECKas 11e7IeCO00Pa3HOCTh U SIKOHOMUYECKas 3PPEKTUBHOCTD 3TUX Pa3padOTOK.
[lpy o>TOM BaxHas PO TPHHAUIOKUAT TIPEMONABATENI0 — HAYYHOMY
pykoBoguTemo. OH OrpaHMYMBAaCT W HAMpaBISICT MOMCK, MMOMOraeT pa3o0paThCs
(0COOCHHO HAuyMHAIONIEMY HAydHYIO pPa0OTy CTYACHTY) B OIPOMHOM TIOTOKE
uH(popMaImm, 0OTOPOCUTh BTOPOCTENIEHHBIE HCTOUHHKH.
OdopmieHre cHucka HUCTOYHUKOB JIOJDKHO IIOJHOCTBIO COOTBETCTBOBATH
TpeboBaHUsIM  rocynapctBeHHoro cra"gapra [OCT P 7.0.5 2008
«bubmuorpaduueckas cChlIIKa.
B nepedeHb uCHoap30BaHHBIX HICTOYHUKOB BKITFOUAIOTCSL:
— TOCYJJapCTBEHHBIE U MEXIYHAPOIHBIC CTAHIAPTHI;
— clielMajIbHas JIUTeparypa Mo UccienryeMoi temaTtuke (yueOHUKU, MOHOTpaduu,
JUCCEePTAIMOHHBIE UCCIIEIOBAHUS H IP. ).
— yOJUKAIMK TIEPUONYECKOM MeuaTu (KypHaJbl, COOPHHKH);
— ajipeca UCTOUYHUKOB B ceTH VIHTepHeT.

Bxiroduenne B ciMCcOK UTEpaTypbl HCTOYHUKOB, HA KOTOPHIE HET CCBHIJIOK B
TeKcTe padOoThl, TOMYCKAETCs, €CIM OHU ObUIM JEHCTBUTENIBHO HCIOJIb30BaHbl B
MpOIECCe HM3YYCHHUS NPEIMETHOW 00JacTH, HO HE OXapaKTEePH30BAHBI BBUIY
OTPaHUYEHHOTO 00bEeMa TEKCTOBBIX TOKYMEHTOB WIIU APYTUX OOCTOSATEIHCTB.

[Tpumepsl oopMIIEHHS CCBUIOK M MPUCTATEHHBIX CHUCKOB JUTEPATYPHI

MIPUBEJEH B IPUIOKEHUHU b.

12 TlpwuioxkeHus
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B MPUIIOKCHUA MOKCET BKIHOYATHCA BCIIOMOTaTeJIbHbBIN Marcpuall: Ta6J'II/II_U>I
YMUCJICHHBIX JAHHBIX, MECTOANYCCKUC MATCPUAJIbI, MJUIFOCTPAlIUH, CXEMbI, pPUCYHKH,

OIIMCAHUC AJITOPUTMOB U APYIUC MaTCpHUaAJIbI.

13 TpeboBanus k opopMJIeHHI0 TeKkcTa pedepaTa

Texct pedepaTta nomkeH ObITH OTIEYAaTaH HA OJHOM CTOPOHE CTaHIAPTHOM
ocmori Oymaru d¢opmata A4 (pasmep — 210 x 297 mm). Tekct medaraercs
mpuprom 14 Word (Times New Roman) mnonyTopHbIM HHTEpBaJioM B 1
sK3eMIUIsIpe. Paspemaercs  WCMOIB30BaTh  KOMIBIOTEPHBIE  BO3MOXKHOCTH
aKIIEHTUPOBAHUSI BHUMAHMS Ha OINPECICHHBIX TePMUHAX, (HopMysax, TEOpeMax,
MpUMEHSS MPUQTHI pa3HON TAPHUTYPHI.

Crnenyer BbIIEpKMBATh CIEAYIOMIME pa3Mepbl mojeil: jgeoe — 30 M,

npaBoe — 15 MM, BepxHee U HIKHEE — 10 20 MM.

14 TloaroToBka AokJaaa no reme pedepara

Texcr nmoknaza B 00s3aTENBHOM TOPSIKE JODKEH OBITH MPEIBAPUTEIHHO
HaIKiCaH.

Hoxnan gomxeH ObiTh kpaTkuM (10-15 MUH.), HO TpPU ATOM MOJHOCTHIO
PACKpBIBAIOIIMM COJIEpKaHUE BBIMOJHEHHOTO HCCIeNOBaHus. PexomeHayeTcs
JTIOKJIaJT OCHOBBIBATh Ha ClIaiflaX KOMIIBIOTEPHOU MPE3eHTALIUH.

N3noxenne nokiana HYKHO BECTH TPOMKUM TOJIOCOM. JlIs Jydiiero
U3JIOKEHUST JIOKJIala HEOoOXOJIMMO MpEeABAPUTENIBHO JIOMa OTPENEeTHPOBATH €ro

HECKOJIBKO Pa3 ¢ KOMIIBIOTEPHOMN MTPE3EHTALIUEN.

15 O¢gopmiieHne KOMNBIOTEPHOI MPe3eHTAIUN
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KommproTepnas npeseHTanus JokHA ObITh pazpaboTrana B cpeae Microsoft
Power Point asist conpoBoxaeHus MyOIUYHOTO AOKIIaAa MPH 3aIuTe pedepara.

PexomenmyeMoe KOJIMUECTBO CIaiiIoB B Mpe3eHTaIlK — He Ooiee 15.

®doH cnaia T0KEH OBITh CBETIBIM (JKEJIATEIIEHO — HE OCIIBIM).

Texcr Haamuced AOMKEH OBITH KPYMHBIM, TEMHOIO I[BETA, XOPOIIO
Pa3IMYUMBIM U3 ayIUTOPHUH, B KOTOPOM MPOXOAUT 3aIIUTA TUTIJIOMHBIX MPOEKTOB.

TUTynpHBIA cHaill nOpe3eHTauuu B 00sA3aTEIbHOM MOPSAKE JTOJKEH
coJiepKaTh CIEIYIONTYI0 HH(GOPMAIIHIO:

HaMMEHOBaHUE Ka(eapsl,
HAaMMEHOBAaHUE CIIEUUATBbHOCTH,

TeMa pedepara,

®UO u xox yueOHOM IpynIibl CTYACHTA,
®UO npenogaBaTes,

r'O/Jl BBITIOJIHEHUS PAaOOTHI.

Bce cmaiinel mpe3eHTanuu (KpomMe THUTYJBHOTO claija M ciaiiga c
coJiep>kKaHUEM) JOJDKHBI COJIepkKaTh HOMEpa Jisl yA0OCTBa CChUIKM Ha HHUX B
IpolLIecCe U3JI0KEHUS JOKIAa.

I'paduiku, quarpaMMbl U CXEMBbI TOJDKHBI OBITh, IO BO3MOXKHOCTH, Pa3MEPOM
BO BECh KPaH U JOCTATOYHO YETKO BOCIIPUHUMATHCS U3 ayAUTOPUH.

3BYKOBOE  CONPOBOXKICHHE  CIAWAOB W  UBJIMIIHEE  IPUMEHCHHE
aHUMAIMOHHBIX A(()EKTOB HE TOMYCKACTCH.

PazpaboTunky nmpeseHTanuu HeoOXOAMMO 3HaTh, YTO BOCIIPUATHE IIBETOBBIX
raMM Ha »JKpaHE MOHUTOpPa M Ha JEMOHCTPAlMOHHOM OJKpaHE HEpPEeIKO
pasznudaetcs. [loaTomMy mepen moka3oM Ha 3alIuTe HEOOXOIUM MPEIBAPUTEITHHBIN
IPOCMOTP TMPE3EHTALMM Ha JAEMOHCTPALlMOHHOM »JKpaHe, ITOCIE YEero MOXKET
OKa3aThCsl HEOOXOUMOM Pa3IMIHOTO POJIa KOPPEKTUPOBKA CIIANIOB.

VYrhpapieHne TOKa30M TMPE3eHTallud BO BpeMs JIOKJIaJla  JIOJHKHO

OCYHICCTBJIATHCA BBICTYIIAIOINHMM CTYACHTOM CaMOCTOATCIIBHO B PYYHOM PCKHUMCE.
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[Tpunoxenue A

(pexomeHyemoe)

Tembl L CaMOCTOATCIIBHOI'O U3YUCHUA CTYACHTAMHA U HAITUCAHU A pe(bepaTa:

1.

o o &

9.

OOBEKTHI, BUIABI M XapakTep Oymaymeld mpodecCHoHaTbHOW ACATEIHHOCTH
OakainaBpa 1o HamnpasieHuto 220700.62.

[Ipocreimme ycTporcTBa aBTOMATHKH.

Ponb pycckux uzobperarenieil 1 yU4€HbIX B Pa3BUTUM TEXHUKH U3MEPEHUM U
METOJ0B KOHTPOJIS

JlocTrxkeHus B 00JaCTH aBTOMAaTUYECKOTO KOHTPOJISL B COBETCKHE T'OJIbI.
Teopus perynupoBanus nocie 1917 r.

Ponp TexHoNOrMii B HAYyYHO-TEXHUYECKOM MPOrPECCE.

Ponp aBTOMaTH3a1MK B yIPABICHUN TEXHOJIOTHYECKUMU MTPOIIECCAMHU U
MIPOU3BOJICTBAMH.

[Tpunnmn aBroMatuszanuu TexHoiaoruueckux npoueccon (TII) u
MIPOU3BO/ICTB.

ABTOMATHKA B AJOUCTOPHUCCKOM IICPUOACLC

10. ABTOMAThl aHTUYHOCTH

11. ABromatsl CpeTHEBEKOBbS U d1I0XH Bo3pokaeHus

12. ABromatsr HoBoro BpemeHu

13. ABTOMATBI — HICTOYHHUKHU HpOMBIHIJ'IGHHOfI PEBOJIIOLINHA

14. ABromartuka XX Beka

15. ABromaruka XXI Beka

16. Vctopudeckas crpaBka 00 OTEYECTBEHHBIX YUEHBIX B 00J1aCTH

ABTOMATHUYCCKOI'O KOHTPOJIA

17. Ucropuueckas cripaBka o pa3paboTKe T€OpUU aBTOMATUYECKOTO YIPaBICHUS
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18. Vctopus pa3Butus HHOOPMATMOHHBIX TEXHOJIOT I

[Ipunoxenue b
(o0s3aTeIBHOE)
[Tpumepbl oopMIIEHUS CCHUIIOK U TPUCTATEUHBIX CIIUCKOB JIUTEPATYPHI HA
PYCCKOM SI3BIKE
(Enunbiii popmat oopMiieHHs IPpUCTATEHHBIX OUOIHOTrpaduUECKUX CChIIOK

B coorBeTcTBUU ¢ [OCT P 7.0.5 2008 «bubnauorpadudeckas ccpuika)

Crarbu U3 :KYPHAJIOB U COOPHHUKOB:
Anopuo T. B. K moruke cormanpabix Hayk // Bonp. ¢dunocodrm. — 1992, — Ne 10. —
C. 76-86.
Crawford P. J. The reference librarian and the business professor: a strategic alliance
that works / P. J. Crawford, T. P. Barrett// Ref. Libr. — 1997. Vol. 3, Ne 58. — P. 75-
85.
3acon060K 3anucu 6 CCblIKe MONCEM COO0epHCamb UMEHA OOHO20, O08YX WU mpex
asmopoe Ookymenma. HMmena aemopos, VKa3aHHble 6 34207I08Ke, MO2Ym He
NOBMOPAMbCS 8 CBEOEHUSX 00 OMBENICINBEHHOCIL.
Crawford P.J., Barrett 7. P. The reference librarian and the business professor: a
strategic alliance that works // Ref. Libr. 1997. Vol. 3. Me 58. P. 75-85.
Ecnu asmopos wemvipe u bonee, mo 3aconosox ne npumensiom (I OCT 7.80-2000).
Kopuunos B.M. TypOyneHTHbII MOrpaHUYHBIA CJIOW Ha TeJie BpAIICHUS IPH
nepuoaueckoM BayBe/orcoce // Temnodusuka um adpomexanuka. — 2006. — T. 13,
Ne. 3. —C. 369-385.
Kyznenos A. 0. KoHcopuimym — MeXaHHU3M OpraHu3aliy MOIMUCKN Ha 3JIEKTPOHHBIE
pecypcbl // Poccutickuii o pyHIaMEHTATEHBIX UCCIICIOBAHUI: IECSTh JIET CITY>KCHHUSI
poccuiickoi Hayke. — M.: Hayd. mup, 2003. — C. 340-342.
Tapacosa B. U. ITomutnyeckas uctopus JlatuHckoi AMeprKH : y4e0. 171 By30B. — 2-€

u3n. — M.: Ilpocnekt, 2006. — C. 305-412
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onyckaemcs npeonucannvlii. 3HAGK MOYKY U mupe, pasoeaowull oonacmu
oubnuoepaguueckoeo onucanus, 3aMeHsms Mo4KOlL.

dunocodust KynbTypsl U puocodusi Hayku: MPoOIEeMbl U THIOTE3bI :MEKBY3.
c0. mHayu. Tp. / Capar. roc. yu-T; [mox pea. C. ®. MapteiroBruua]. Caparos : 13-
Bo Capar. yH-ta, 1999. - 199 c.

Jlonyckaemcss He ucnonw3osamv  KeaOpamuvie CKOOKU Ol CBeOeHUl,
3aUMCMBOBAHHBIX He U3 NPEONUCAHHO20 UCMOYHUKA UHPOpMAYUU.

Pait36epr b. A. CoBpemeHHbII 3koHOMMYecKui crioBaphb / b. A. Paitzoepr, JI. UJ.
JlozoBckuii, E. b. Crapoayo6iiesa. -5-¢ uzsl., nepepad. u gomn. — M.:MMTHDOPA-M,
2006. — 494 c.

3ae0n1060K 3anucu 8 CColiike MOXNCEem cO0epHcamob UMeHa 00OHO20, 08X UIU mpex
aemopos  Ookymenma. Flvena asmopoe, yKazanHvlie 8 3a2006Ke, He
NOBMOPAIMCs 8 c8ederusix 00 omgeemcemeeHHocmu. [losmomy:

Paitzoepr b. A., JlozoBckuii JI. III., CrapomybueBa E. b. CoBpemeHHbII
AKOHOMHUYECKHUH CII0Bapb. 5-€ u3/l., nepepad. u pomn. M.: UHOPA-M, 2006. 494 c.
Ecmu asmopos uemvipe u donee, mo 3aconoeox ue npumensiom (I'OCT 7.80-
2000).

ABTOpedepaTbl

I'myxoB B.A. Hccnenosanue, pazpaboTka U TOCTPOCHUE CUCTEMBI DJICKTPOHHOMN
JOCTaBKA JIOKYMEHTOB B OMONMOTEKe: ABTOped. AWC. KaHI. TEXH. HAayK. —
Hosocubupck, 2000. —18 c.

Juccepranum

@enyxun B. M. OtHononutuyeckue KOoH(IMKTHI B coBpeMeHHoW Poccum: Ha
npumepe CeBepOKaBKa3CKOTO PErHOHA : JUC.... KaH I, OJUT, HayK. — M.. 2002. —
C. 54-55.
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DOKOHOMUKA U TIOJMTUKA Poccuy u rocymapcTB OMMKHETO 3apyOeKbs : aHAIMT.
0030p, amp. 2007/ Poc.akan. Hayk, VIH-T MHPOBOI SKOHOMHUKHA M MEXIyHAp.

otHomreHuii. — M. : UMBMO, 2007. — 39 c.
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HNHTepHeT-10KYMEHTBI:

OduianbHpie  TEPUOAUYECKAE W3IAHUS © DJIEKTPOHHBIA IyTEBOAUTENH /
Poc.nan. 6-xa, Llentp mnpaBoBoii wuHbopmarmu. [CI16.], 2007. URL:
http:/AMww.nlr.ru/lawcenter/izd/index.html (mara oOparrenus: 18.01.2007).
Jlorunosa JI. T'. CymHocTs pe3ynbTara JOMOJHUTEILHOIO 00pa3oBaHus AeTei //
OOpa3oBaHue: HCCIIEAOBAHO B MHUpE: MEXKIyHap. Hayd. Mei. MHTEPHET-KYpH.
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MHUHUCTEPCTBO OBPA3BOBAHHUS U HAYKH POCCUMCKOHN ®EJEPAIINN
DenepajibHOE rOCYy1apCTBEHHOE aBTOHOMHOE
o0pa3oBaTe/ibHOE YUYpe:KJAeHUe BbICHIEro 00pa3oBaHusA
«CEBEPO-KABKA3CKHWM ®EJEPAJBHBIN YHUBEPCUTET»

HeBMHHOMBICCKHMIT TEXHOJIOTHYEeCKUA MHCTUTYT ((prituad)

MCTO}II/ILIGCKI/IG YKa3zaHuAg OJIs1 MMPOBCACHUS CaMOCTOSITEJIbHOU pa6OTI)I CTyACHTaA

no nucuurinHe «BBenenue B mpodeccuro»

Hanpasnenne noarorosku 15.03.04 ABTomMaTu3anus TEXHOJIOTUYECKUX MPOILIECCOB U
MIPOU3BO/ICTB

Hampasnennocts (mpoduins) MHbopMainoHHO-yIPABIISIONINE CUCTEMbI

Hesunuomsbicck 2022



Meronnueckue yka3zaHus NpPEJHA3HAYEHbI JIsI NMPOBEIEHUS CAMOCTOSTENBHOM pPabOThI
CTyJEHTa MO0 JucuuIUIMHE «BBeneHue B NpoQeccuro» JUisl CTYJIEHTOB HalpaBiIeHUs
noarotoBku 15.03.04 ABromMarusanys TEXHOJOTHMYECKUX IPOLECCOB M NPOU3BOJACTB H

cooTBeTcTBYIOT TpeboBanusM @I'OC BO HanpaBieHus: NOATOTOBKU OakajaaBpoOB.

Cocrasutens: goueHT kadgeapst MICOA JI.B. Camoiinenko
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1 IloaAroTroBKAa K JEeKIUAM

['maBHOE B mepuoj MOATOTOBKH K JIEKIIMOHHBIM 3aHSITUSIM — HAYyYUTHCS METOAaM
CaMOCTOSITEJILHOTO YMCTBEHHOTO Tpy/a, CO3HATEIbHO pa3BUBAaTh CBOU TBOPYECKHE
CrIOCOOHOCTH W OBJIJIeBaTh HAaBBIKAMHU TBOPUYECKOW paboThl. JJisi 3TOro HEOOXOIUMO
CTpOro coOJIIoAaTh MUCHUIUIMHY y4eObl M ToBeleHUs. YeTkoe TJIaHUPOBAHHE CBOETO
pabodero BpPEeMEHHU U OTAbIXa SBIAECTCS HEOOXOAUMBIM YCIOBUEM JJIA YCHEHTHOMN
CaMOCTOATEIbHON palboThl. B OCHOBY €ro HyXHO MOJOXHUTh pabouue MpOrpaMMbl
U3Y4aeMbIX B CEMECTPE TUCIUILINH.

KaxaoMmy cTyneHTy ciienyeT COCTaBJISATh €KEHEJEIbHBI M CEeMECTPOBBIM TIJIaHbI
paboThI, a TaKXKe TJIaH Ha KaxJbelii pabouunii nenb. C Bedepa Bcerjaa HaJa0 paclpenessiTh
paboTy Ha 3aBTpallHUN JeHb. B KOHIlE KaXJ0ro IHS IEJIeCO00pa3HO IMOJBOJIUTH UTOT
paboOTHI: TIIATEIIBHO TPOBEPHUTH, BCE JIU BBHIMOJHEHO 110 HAMEYECHHOMY IIJIaHy, HE OBLIO U
KaKuX-TM0O OTCTYIJICHUM, a €Cliu ObUIM, MO0 KaKOW MpUYMHE 3TO Tpousonuio. HyxHo
OCYIIECTBIIITh CAMOKOHTPOJIb, KOTOPHIN SIBIAETCS HEOOXOJIUMBIM YCJIOBHUEM YCIIECITHOM
yueObl. Eciim 49TO-TO OCTaloCh HEBBINOJHEHHBIM, HEOOXOIWMO H3BICKATh BpEeMS IS
3aBEPIICHUS ITOM YacTH pabOThI, HE yMEHbIIass 00beMa HeJIeIbHOTO IJIaHa.

Cnymranue W 3amuch JEKIMH — CJIOXKHBIM BHJ BY30BCKOW ayJIMTOPHON pabOTHI.
BaumartensHOE ciylaHue ¥ KOHCIEKTHPOBAHHE JIEKIIUH IpeJroiaracT WHTCHCHBHYIO
YMCTBEHHYIO JEATEIbHOCTh CTyleHTa. KpaTkue 3amucu JIeKIud, WX KOHCIIEKTHPOBAHHE
IIOMOTAeT yCBOUTH YyueOHbIH MaTepuan. KOHCHEKT SBseTCs IOJC3HBIM TOTa, KOTaa
3alIMCaHO caMoe€ CYIIECTBEHHOE, OCHOBHOE W CJEIaHO 3TO CaMHUM CTyaeHToM. He Hamo
CTPEMUTBHCS 3alUCATh JIOCJIOBHO BCIO JIEKIUIO. Takoe «KOHCHEKTHUPOBAHHME)» IMPUHOCHUT
OombIlie Bpeaa, YeM TOJB3bl. 3alMCh JICKIMA PEKOMEHAYETCS BECTH MO BO3MOXKHOCTHU
coOcTBeHHBIMU  (hopmynupoBKkamu. JKenmaTenbHO 3amUCh OCYIIECTBISATH HA OJHOMN
CTpaHHUIE, a CJICAYIOUIYI0 OCTaBIsATh JJisg MNpopabOTKM y4yeOHOro Marepuala
CaMOCTOSITEJIbHO B JOMAIIHUX YCIIOBUSIX.

KoHcriekT nexmuii mydine mMoApas3ieNsaTh HAa MYHKTHI, maparpadsl, cobOmromas
KPAacHYIO CTPOKYy. DTOMY B OOJBIIONW CTENEHH OYyIyT CIIOCOOCTBOBATH MYHKTHI TLIaHA
JEKIUHU, TpEeJIOXKEHHbIE TMpenojaBarensaM. [IpuHUMNUANIBHBIE MECTa, OMNpeAcsIeHHUS,
dbopMynbl U IPYyroe CIeayeT COMPOBOXKAATh 3aMEUYaHUSIMH «BAXKHO», «0CO00 BaXKHOY,

«XOpOomo 3aliIOMHUTL» W T.II. MoxHO ACJIaTb 3TO U C IIOMOINBIO PAa3HONBCTHLIX MAPKCPOB



iy pydek. Jlyumie eciiu oHU OyAyT COOCTBEHHBIMU, YTOOBI HE MIPUXOIUIIOCH TPUCUTh UX
Yy OJHOKYPCHUKOB M TE€M CaMblM HE OTBJEKaTh MX BO Bpems Jjekuuu. llenecoodpasHo
pa3paboTaTh COOCTBEHHYIO «MapKorpaduio» (3Hauku, CUMBOJIbI), COKpailleHus cioB. He
JUIIHUM OYyJEeT M Hu3y4deHHe OCHOB cTeHorpaduu. PaboTas Haj KOHCIEKTOM JIEKILIHA,
BCErJa HeOoOXOAMMO HMCIIOJIb30BaTh HE TOJIBKO YY€OHUK, HO U Ty JHUTEPATYPY, KOTOPYIO
JOTIOJTHUTENIBHO PEKOMEHI0Ball JIeKTop. IMEHHO Takasi cepbe3Hasi, KpornoTinBas padora ¢

JICKIIMOHHBIM MAaTCPpHAJIOM IMO3BOJIHUT I‘J'IY6OKO OBJIAACTh 3HAHUAMMU.

2 CamocTosiTeJibHOEe U3yueHue TeMbl. KoHcnekT

KoHcriekT — HamOomee coBepiieHHass U Hanbosee cioxHas popma 3amucu. CioBo
«KOHCITICKT» TPOUCXOJUT OT JIATHHCKOTO «CONSpectus», dYrto o3HA4YaeT «o0030p,
U3JI0’)KCHHE». B MpaBUIbHO COCTABIICHHOM KOHCITEKTE OOBIYHO BBIJICIICHO CAMOE OCHOBHOE
B U3y4aeMOM TEKCTE, COCPEOTOYCHO BHUMaHUE Ha HanboJiee CYIMECTBEHHOM, B KPaTKUX
U YeTKHX (DOPMYJIUPOBKAX 0000IIECHBI BaXKHBIC TEOPETUUYCCKHUE TTOTIOKCHUS.

KoHcriekT mpencrtaBiasieT co0OH OTHOCHUTENIBHO MOAPOOHOE, IMOCIEI0BATEIBHOE
M3JI0KEHHUE COJEp)KaHUsl MPOYUTaHHOTO. Ha mepBhIX mopax meraecooOpa3HO B 3amUCIX
ONMKe Nep)KaThCs TEKCTy, MpuOeras 3adacTyl0 K TIpSIMOMY IIMTHPOBAHHIO aBTopa. B
JaJbHEHIIIeM, 0 Mepe BBIPAOOTKH HAaBBHIKOB KOHCTICKTHPOBAHUS, 3alMCH OYyAYyT HOCHUTH
0oJiee cBOOOIHBIN M CHKATBIM XapaKTep.

KoHCIeKT KHUTH OOBIYHO BeJEeTCS B TeTpaaW. B camMoM Hadajne KOHCIIEKTa
yKa3bIBaeTcs (aMWIHsS aBTOpa, MOJHOE Ha3BaHWE MPOM3BEICHHS, W3IATEIBCTBO, TOI U
MecTo m3naHus. [Ipu muTHpoBaHWM 0O0s3aTenbHasl CChUIKA HAa CTpaHUIly KHUTH. Eciu
[UTaTa B3ATa U3 COOpaHMs COYMHEHUH, TO HEOOXOIUMO yKa3aTh COOTBETCTBYIOIIMI TOM.
Cnegyer MOMHUTH, YTO YETKas CChUIKA HA WCTOYHUK — HENPEMEHHOE IIPABUIIO
KOHCIIEKTHPOBaHUA. ECITM KOHCIIEKTHPYETCSl CTaThs, TO YKa3bIBAeTCA, TJe W KOTJa OHa
Oblia HameJaTaHa.

KoHcrniekt mopapaszzaensieTcsi Ha 9acTh B COOTBETCBTHHM C 3apaHee MPOIyMaHHBIM
riaHoM. [IyHKTBI MaHa 3amMCBHIBAIOTCS B TEKCTE WIIM Ha MOJSAX KOHcmekTa. [Iucath ero
PEKOMEHyeTCSI YETKO M Pa30op4YMBO, TaK Kak HEOpeKHas 3amucCh C TEYCHHEM BPEMEHU
CTAaHOBHUTHCS MAJOMOHATHON s ee apropa. CymecTByeT MpaBWIO: KOHCTIEKT,
COCTaBIICHHBIN MJIsi c€0s1, TOJDKEH OBITh IO BO3MOKHOCTH HAMKMCAaH TaK, 4TOOBI €Tr0 JIETKO

MPOYMUTA U KTO-IMOO IPYTOM.



®opMbl KOHCIIEKTa MOTYT OBITh Pa3HBIMHU U 3aBUCST OT €ro IIEJIEBOr0 Ha3HAYEHUS
(u3yyeHue MaTepuayiia B ILIEJIOM WU MOJ| ONPEACICHHBIM YIJOM 3pEHHS, MOATOTOBKA K
JOKJaJy, BBICTYIUIGHUIO HA 3aHATUM M T.JI.), @ TaKKe OT XapakTepa IMPOU3BEICHUS
(moHorpadusi, ctaths, NTOKYMEHT U T.1.). Ecnu peub umer mpocto o0 H3JI0KEHUU
cojiep>kaHusi pabOThl, TEKCT KOHCIIEKTa MOKET OBITh CIUIOIIHBIM, C BBIJICICHHEM 0CO00
B)KHBIX TOJIOKEHUN MOYEPKUBAHUEM WIN PA3JIMUYHBIMU 3HAYKAMH.

B ciyuae, korna He OrpaHUYMBAIOTCS TIEPETIOKEHUEM COJEpKaHus, a PUKCUPYIOT B
KOHCIIEKTE M CBOM COOCTBEHHBIC CYXKJICHHS IO JaHHOMY BOIIPOCY WM JOTOJHSIOT
KOHCIIEKT COOTBETCTBYIOIIMMHU MaTepHalaMU UX APYTUX UCTOUYHHUKOB, CIEIyEeT OTBOJUTH
MECTO JIJIsl TAKOTO poja 3anmuceil. PekoMeHnayeTcs pa3aeinuTh CTpaHUIIbl TETPAIH TOTOoJIaM
0 BEPTUKAIW W B JIEBOM YacCTH BECTH KOHCIEKT IPOU3BEJCHUS, a B IMPaBOM CBOU
JOTIOJTHUTEIIbHBIE 3aITUCH, COBMEIIAsI MX 110 COCPIKAHUIO.

KoncnexktupoBanre B Oojbllell Mepe, 4yeM JApyrue BHUILI 3alUCEH, MOMOTacT
BbIpaOaThIBATh HABBIKM TPABWJIBHOTO W3JIOKEHHUS] B TIHCHhbMEHHOW (OpMe BaKHBIC
TEOPETUYECKUX W TMPAKTHUYECKUX BOIPOCOB, YMEHHE UYETKO MX (HOPMYyIUpOBATH U SCHO
U3JaraTb CBOUMH CIIOBaMHU.

Takum oOpa3om, cocTaBieHHUE KOHCIEKTa TpeOyeT BAyMYMBOM pabOThI, 3aTpaThl
BpPEMEHU U TpyJa. 3aTO BO BpeMs KOHCIIEKTUPOBAHMS MTPUOOPETAIOTCA 3HAHUS, CO3ACTCS
dbon 3amucei.

KoHcriekT MOXeT ObITh TEKCTyalbHbIM WM TEMaTHYECKUM. B  TekcTyanbHOM
KOHCIIEKTE COXpPAaHSETCsl JIOTMKa M CTPYKTypa H3y4aeMOro IpPOM3BEICHUS, a 3aIucCh
BEJIETCSI B COOTBETCTBUM C PACIOJIOKEHUEM Marepuaja B KHUIE€.  3a OCHOBY
TEMATUYECKOTO KOHCTIEKTa OepeTcs He TUIaH MPOW3BEACHHS, a COIepKaHUEe KaKOH-Tu0o
TEMBI WA TTPOOIIEMBI.

TexcTyanbHbId KOHCHEKT JKE€JIaTeIbHO HAYMHATH IIOCJIE TOr0, KaK BCS KHHUra
MpOYMTAHA U TIPOJyMaHa, HO 3TO, K COKaJIEHHIO, HE BCETJ]a BO3MOXKHO. B nepByto ouepenb
HEOOXOIMMO COCTaBUTH IUIAH MPOM3BEICHHUS MUCHMEHHO WJIM MBICIEHHO, MOCKOJIbKY B
COOTBETCTBUHM C 3TUM IUIAHOM CTPOMTCS JajbHeiias padora. KoHCIEKT BKIIOYaeT B ce0s
TE3UChI, KOTOPBIE COCTaBISIIOT €ro OcHOBY. Ho, B oTiuuuMe OT TE3UCOB, KOHCIIEKT
COJICP’KUT KPATKYyH 3alKiCh HE TOJILKO BBIBOJAOB, HO U JIOKA3aTeNbCTB, BIUIOTH [0

dakTudyeckoro marepuana. lMHadye roBopsi, KOHCHEKT — 3TO pPaCIIMPEHHBIE TE3HUCHI,



JIOTIOJIHEHHBIE PACCYKICHUSIMU M JIOKa3aTeIbCTBAMH, MBICISIMH U COOOpaKEHUSIMU
COCTaBHUTEJS 3alKCH.

Kak mpaBuiio, KOHCIIEKT BKJIFOYaeT B ceOf W BBIMUCKH, HO B HETO MOTYT BOUTH
OTJEIbHBIE MECTA, LINTUPYEMBIE TOCIIOBHO, a TAKXKe (PaKThl, IPUMEPHI, ITUPPHI, TAOJIULIBI U
CXEMBI, B3iAThle U3 KHUTH. CleayeT MOMHUTh, YTO paboTa HaJ KOHCIEKTOM TOJBKO TOTIa
OyZeT TBOpPYECKOM, KOI/la OHa HE OrpaHWyYeHa TEKCTOM H3Yy4aeMoro IpOU3BEACHUS.
Hy>xHO TOTOMHITH KOHCTIEKT JAHHBIMU U3 APYTUMHU HCTOYHUKOB.

B xoHcrekTe HEOOXOAMMO BBIACIATH OTACIBHBIE MECTa TEKCTa B 3aBUCHMOCTH OT
X 3HAYMMOCTH. MOXKHO TMOJIb30BAaThCA PA3JIMUYHBIMH CIOCOOAMH: TMOMYSPKUBAHHUSIMU,
BOMPOCUTEIHHBIMA M BOCKIIMIIATEIIBHBIMU 3HaKaMH, PEIUIMKAMH, KPaTKUMHU OILIEHKAMH,
nucaTh Ha TMOJSX CBOMX KOHCIIEKTOB CJIOBA: «BAXXHO», «OYEHb BAXHO», «BEPHOY,
«XapaKkTEPHOY.

B KOHCIIEKT MOTYT TIOMEIIAaThCsl JUArpaMMbl, CXeMbl, TAOJIUIIbI, KOTOPBIC TPUIATYT
€My HarJIsiIHOCTb.

CocCTaB/IEHUIO TEMAaTUYECKOT0 KOHCIEKTa MPEAIIEeCTBYET TIIATEIbHOE H3Yy4EHUE
BCEll uTepaTyphl, HOJOOpPaHHOM NIl pacKpBITUS TaHHOM TeMbl. bpiBaeT, 4To Kakas-mudo
TeMa pacCMaTPUBAETCS] B HECKOJIBKHX IJIaBaX UM B Pa3HbIX MECTaX KHUTU. A B KOHCIIEKTE
BECh MaTepual, OTHOCAILIUICS K TeMe, OyIeT cOCpeloTOYeH B OJHOM MecTe. B miane
KOHCIIEKTa PEKOMEHAYETCs JesaTh MOMETKH, K KAKUM MCTOYHHUKAM (BIUIOTH /10 CTPAHUIIbI)
HOpUIETCST OOPaTUTHCS ISl PaCKPBITUS BOMPOCOB. TeMaTndecKuil KOHCIIEKT COCTaBISAETCS
OOBIYHO JUIS TOTO, YTOOBI INyOXK€ M3yYUTh ONPEIEICHHBIN BOIPOC, MOATOTOBUTHCSA K
JOKJIay, JIEKIMM WM BBICTYIJICHUIO HAa CEMHHAPCKOM 3aHATHH. Takoil KOHCIEKT IO
COJIEp)KaHMIO MPUOIMXKaAeTC K pedepaTy, JOKIaay 1Mo W30paHHON TeMe, 0COOCHHO €CIIH

BKJIFOYAET U COOCTBEHHBIN BKJIAJl B U3yUYEHUE MPOOIEMBI.

3 IToaroroBka Kk NPAKTUHYC€CKHUM 3aHATUAM

[ToaroToBKy K KaXIOMy HNPAaKTHYECKOMY 3aHSITHUIO CTYICHT JOJDKEH HayaTb C
03HAKOMJICHUS] C METOAUYECKUMH YKa3aHUSAMH, KOTOPBIE BKIIOYAIOT COJIEpKaHue PadOTHI.
TuiatenbHOE TPONYMBIBAHME W HM3YYEHUE BOMPOCOB OCHOBBIBAETCA Ha MPOpPadOTKe
TEKYILeT0 MaTrepuaina JEKIMH, a 3aTeM H3y4eHUs 0053aTeJbHOM M JOMOJHUTEIbHOU

JUTEpPATYypbl, PEKOMEHAOBAaHHYI0 K JOaHHOM TeMe. Ha oOCHOBE WHIMBUIYalTbHBIX



NPEANOYTeHUI CTYAEHTY HEO0OXOAMMO CaMOCTOSTENbHO BBIOpAaTh TEMy JOKJIada IO
npo0emMe U M0 BO3MOXKHOCTH MOATOTOBUTh MO HEMY MTPE3EHTALIUIO.

Ecnu nmporpamMmoil DUCHUIUIMHBI TPEAYCMOTPEHO BBINIOJHEHUE MPAKTAYECKOTO
3a/1aHus, TO €r0 HEOOXOJUMO BBIMOIHUTH C YUYETOM MPEAJIOKEHHON MHCTPYKIUU (YCTHO
WU THChbMEHHO). Bce HOBBIE MOHATHUS MO M3y4aeMOW TeMe HEOOXOJIUMO BBIYYHTh
HauM3yCTh M BHECTH B TJIOCCapHii, KOTOpBIN Iieiecoo0pa3HO BECTH C CaMOro Hauaja
u3y4deHus Kypca. Pe3ynbrar Takoil paboThl TOJKEH NPOSBUTHCS B CIOCOOHOCTU CTYJI€HTA
CBOOOJTHO OTBETUThH Ha TEOPETHUECKHE BOMPOCHI CEMUHAPA, €r0 BBICTYIUICHUH U y4acTUU
B KOJUICKTMBHOM OOCYXXJIEHUU BOIPOCOB H3y4ya€MOW TEMbl, MPABUIBHOM BBIIIOJHECHUH
MPaKTUYECKUX 3aJJaHUM U KOHTPOJBHBIX paboT.

B 3aBucUMOCTH OT cOAEPKAHUSA U KOJIMYECTBA OTBEICHHOIO BPEMEHU HA U3YUYEHUE
KaK/I0M TEMBI IPAKTUYECKOE 3aHATHE MOXKET COCTOSITh U3 YETHIPEX-TISATH YACTEH:

1. OOcyxaeHne TEOPEeTUYECKUX BOMPOCOB, OINPEACICHHBIX IMPOrpaMMOi
JTUCIIUTUTAHBI.

2. Joxnan v/ uiau BBICTYIUICHHE C MPE3EHTAIMSIMU IO BRIOpaHHOM mpobiieme.

3. O6cyxaeHue BhICTYIICHUH IO TeME — JTUCKYCCHSL.

4. BeInoJHEHHE MPAKTHYECKOr0 33JIaHUs C MOCJIEeAYIONUM pa300poM MOTydeHHbIX
PE3yNbTATOB UK 00CYK/IEHHUE MPAKTUYECKOTO 3aJaHusl.

5. IlogBeneHne UTOrOB 3aHITHUS.

[lepBasi gacThb — 0OCYXJIE€HHE TEOPETUUYECKUX BOMPOCOB — IMPOBOJUTCS B BHJE
dbpoHTAIBHOW Oecenpl €O BCcel TPYNNOW W BKIOYAECT BBIOOPOUYHYIO TPOBEPKY
MpenojaBaTeyeM TEOPETUYECKUX 3HaHU cTyAeHTOB. [IpuMepHas mpoaomKUTEIbHOCTD —
1o 15 MunyT. Bropast yacTb — BBICTYIUIEHUE CTYJEHTOB C JIOKJIalaMH, KOTOPbIE JOJIKHBI
COMNPOBOXKJATHCS MPE3EHTAUUAMHU C LEIbI0 YCUJICHUS HArjasiJHOCTH BOCHPHITHS, IO
OJTHOMY U3 BOIPOCOB TMPAKTHYECKOro 3aHATHsA. OO0s3aTenbHBIA JJIEMEHT JOKJIana —
MpEeACTaBICHUE M AaHAIM3 CTATUCTUYECKUX JaHHBIX, OOOCHOBAHUE COI[MATbHBIX
MOCJICJICTBUN JIIOOOTO JKOHOMUYECKOTO (hakTa, SIBICHHS WM Tmporecca. [IpumepHas
npogonkutenbHocTh — 20-25 MunyT. [locne mokmazoB cieayer uUX OOCYXKIEHUE —
nuckyccusi. B xome 3TOro 3Tama  MpakTUYECKOTO 3aHSATUS MOTYT OBbITh  3aJlaHbl
YTOUYHSIIOIIAE BOMPOCH K JOKJIamdukaM. [Ipumepras mpomomKuTenbHOCTh — 10 15-20

MHUHYT. Ecim nporpaMMoil mpeayCMOTPEHO BBIITOJIHEHHE NPAKTUYECKOrO 3aJaHUs B



paMKax KOHKPETHOH TEMBI, TO MIPENOJaBaTEIIMH ONPEACIIAETCS €ro ColepKaHue U 1aeTcs
BpEMsi Ha €ro BBINOJIHEHHE, a 3aMeT WAET o0CyxiaeHue pe3ynbTaTtoB. [loaBeaeHuem
UTOrOB 3aKaHYMBAETCS MPAKTUYECKOE 3AHSITHE.

B npouecce moAroToBKM K MPAaKTUYECKUM 3aHATUAM, CTYJEHTaM HEO0OXOAMMO
o0paTuTh 0c000€ BHHUMaHHE Ha CAMOCTOSITEIbHOE M3Y4YEHHE PEKOMEHJOBAHHOW y4eOHO-
METOJMYECKOM (a TaK)Ke HAy4YHOU M MOMYJISIpHOM) utepatypbl. CamocTosTeNbHAs paboTa
C ydyeOHHMKaMH, Yy4YE€OHBIMM MOCOOMSMH, HAYyYHOM, CHOPABOYHOH U TMOMYJSIPHON
JUTEPaTypor, MarepuaiamMu NepUOJUYECKUX W3AaHui U WHTepHeTa, CTaTUCTUYECKUMH
JaHHBIMM sIBIIA€TCS HaumbOoisiee 3P(HEKTUBHBIM METOJOM MOJyYEeHMs] 3HAHWH, MO3BOJSET
3HAYMTENIPHO aKTUBU3UPOBATH MPOIECC OBIaJeHUs] MHPOpMAaIMed, CIocoOCTBYeT Oosiee
rIyOOKOMY YCBOEHUIO M3y4aeMOro Marepuaia, GOpMHUpPYET y CTYAEHTOB CBOE OTHOIICHUE
K KOHKpeTHOH mpobieme. bonee riyOOKOMYy pacKpbITHIO BOMPOCOB CIOCOOCTBYET
3HAKOMCTBO C JIOMOJIHUTEIBHOU JUTEPATypOil, PEKOMEHIOBAaHHOW MpenoaaBaTeyieM I10
KaXJ0i TeMe CEMHUHApPCKOr0 WM IMPAKTHYECKOrO 3aHSTHUS, YTO MO3BOJIAET CTYACHTAM
NPOSIBUTh CBOIO HWHIAWUBUIAYAJBHOCTh B paMKaxX BBICTYIUIGHUS HA JaHHBIX 3aHITHSX,

BBISIBUTH IIUPOKHM CIIEKTP MHEHHM 110 M3y4yaeMoil mpobiieme.

4 TloaroroBka pedepara

Odopmiienne pedepara BeimoaHsiercss B coorBeTcTBUU ¢ [OCT 7.32-2001 «OTuer
0 Hay4YHO-HUCCclenoBaTenbckoi pabore. CTpykTypa u mpaBuia 0hopM-JICHHS.

Crpykrypa pedepara BKIIOUYACT CISAYIONTUE pa3Ieibl:

TUTYJIBHBIN JIUCT (IIPUMEP TUTYJIHHOTO JIUCTA MPUBEJICH B MPIIIOKEHUHU B),

aHHOTAIINS,

coJiep)KaHue,

BBEJICHUE,

OCHOBHAs 4acTh,

3aKJTFOYCHHE,

CITUCOK MCTIOJIb30BAHHBIX UCTOYHUKOB,

IPHIIOKCHHUS.

AHHOTaIUsl TOJDKHA COJEP)KAaTh KPaTKOE OMUCAHWE BBITONTHEHHBIX B pe-depate
ATATOB M IOCTUTHYTHIX PE3YJIHTATOB.

Bo BBCACHHNHU JOJIXKHBI OBITh OTPa’XCHBbI CJICAYIOIINC KOMIIOHCHTBI:



aKTYaJbHOCTb TEMBbI;
dbopmynupoBka o0bekTa U peameTa (IpoOaeMbl) UCCIETOBaAHUS.

3akmrounTeNbHas 4acTh BBEJICHHMS MOXET BKJIOUAaTh B CEOSl KpAaTKOE OMU-CAHUE
CTPYKTYpBI pedepara.

OKOHUATeNbHBIH TEKCT BBEICHHUS PEKOMEHIYETCS OTKOPPEKTUPO-BaTh IIOCIIE
3aBepllIeHus: padoThl HaJl OCHOBHOW YacCThIO.

OcHoBHas yacTh pedepaTa IpeacTaBisieT cOO0OM JIOrMUEeCKH MOCIeN0Ba-TEIbHOE
U3JI0’KEHHE MPOBEJEHHOT0 HccaeaoBaHus. OCHOBHYIO YacTh CIEAYET JEIUTh Ha pa3/ebl,
nojapasaenbl U MyHKThI. [IyHKTBI, Tpy HEOOXOAUMOCTH, MOTYT JACIUTHCS Ha MOAIMYHKTHI.
[Ipu neneHuM TEKCTa Ha MYHKTHI M TOAMYHKTHI HEOOXOAMMO, YTOOBI KaXKJBIA IMYyHKT
cojiepkan 3akoHueHHYI0 uHpopmanuio. OCHOBHAsg 4YacTh B OOJBIIMHCTBE pedeparos,
CBS3aHHBIX C ONHWCAaHUEM TNPOMBIIUJICHHBIX CHUCTEM AaBTOMAaTU3UPOBAHHOTO U
apromatuueckoro ympasieHus (ACYTII u CAY), nobkHa BKIKOYATh CIEAYIOUIWE
paznensl: HazHaueHue u o0-nmactu npumenenus ACYTII u CAY; ctpykrypa ACYTII u
CAY; ¢dynknuonansapie Bo3MoxHOCTH Moaynedt ACYTII u CAY; nepcnexkTHBBI
npuMmeHeHust ACYTII u CAY B npoMbllIJIEHHOCTH. JlomycKaeTcsi KpaTkoe H3JI0KEHUE
UCTOPUH BOMIPOCA.

Texct pedepaTa gomKeH OBITH OTIIEYATaH HA OJJHOM CTOPOHE CTaHAApPT-HOM Oeroi
oymaru gopmara A4 (pasmep — 210 x 297 mm). Tekcer nedaraercs mpudrom 14 Word
(Times New Roman) momyTtopHbIM uHTepBaioM B 1 3K3emiuisipe. Paspemraercs
UCIIOJIb30BATh ~ KOMIBIOTEPHBIE  BO3MOKHOCTH  AKIEHTUPOBAaHWS  BHUMAaHHS  Ha
OTIpEJICIICHHBIX TEPMUHAX, (OPMYIIaX, TEOpEMax, MPUMEHSISI PUGTHI pa3HONW TAPHUTYPHIL.

CrnenyeT BbIAECPAKUBATH CIEAYIOLIME pa3Mepsl nojei: gesoe — 30 MM, npaBoe — 15
MM, BEpXHEE U HIKHEe — 110 20 MMm.

TexcT nokiaga B 00s13aTE€ILHOM MOPSAKE JOJKEH OBITh IPEIBAPUTEIHLHO HAMKMCAH.

HNoxnan pomxeH ObiTh KparkuM (10-15 MuH.), HO NpU 3TOM MOJHOCTHIO
PACKpBIBAIOIIUM COJIEp’KAHUE BBIMIOJIHEHHOTO HCCleoBaHusl. PekoMeHnmyercs Aokian
OCHOBBIBAaTh HA CalJaXx KOMIBIOTEPHOM MPE3CHTALUU.

N3noxxenue noknaaa HYy>KHO BECTU TPOMKHM royiocoM. [[s mydiero mu3noxeHust
JOKJIaja HEOOXOAUMO MpEABAPUTEIBLHO J0Ma OTPENETUPOBATh €ro HECKOJIbKO pa3 C

KOMITBIOTEPHOW MPE3CHTAUEH.
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KomnwrotepHas mpeseHTalus 10KkHa ObITh pazpabotana B cpene Microsoft Power
Point qy1s1 conpoBokIeHMs MyOIUYHOTO JOKIaaa mpu 3amurte pedepara.

PekoMeH1yeMoe KOJIMYECTBO CIIaiiI0B B Ipe3eHTauuu — He Ooee 15.

®doH cnaiiia T0JKEeH OBITh CBETIBIM (JKEJaTeIbHO — HE OeIbIM).

Texct Hanmuceidlt OMKEH OBITh KPYMHBIM, TEMHOTO I[BETa, XOPOIIO PA3IMYUMBIM
U3 ayAUTOPUH, B KOTOPOI MPOXOIUT 3alIUTa JUTUIOMHBIX TPOEKTOB.

TutynpHBIN cnailyy npe3eHTalud B 00A3aTEJbHOM MOPSIKE JOKEH COIEp’KaThb
CJIEIYIONTYI0 MHPOPMALIHIO:

HauMeHoBaHue Kadenpsl,

HAaUMEHOBAHUE CIEIUATBHOCTH,

TeMa pedepara,

®OUO u xox yueOHOM TpyNIbI CTYACHTA,

®UO npenogasarens,

r'OJl BBITIOJTHEHUSI PaOOTHI.

Bce cnaiiapl npe3eHTanuu (KpoMe TUTYJIBHOTO Cllaiijla U ciaifia ¢ coepKaHueM )
JOJKHBI COZlepKaTh HOMEpa JUIsi yAOOCTBa CCBHUIKM HAa HHMX B IPOIIECCE H3IIOKEHUS
JOKJIa1a.

I'paduixu, muarpamMmbl U CXeMbl JTOJKHBI OBITh, IO BO3MOXHOCTH, pa3Me-poM BO
BECh DKPaH U JIOCTATOYHO YE€TKO BOCIIPUHUMATHCS U3 ayTUTOPUH.

3BYKOBOE€ COIPOBOXKJEHUE CIIAW0B W H3JIMIIHEEC NMPUMEHEHHE aHUMAaIllMOHHBIX
3¢ eKTOB HE TOMyCKaeTCs.

Pa3zpaboTunky npe3eHTanuu He0OOXOAUMO 3HATh, YTO BOCHPHUITHE I[BETO-BIX TaAMM
Ha JKpaHe MOHMTOpPA M Ha JEMOHCTPALIMOHHOM 3KpaHe Hepeako pasznuuaercs. [loaTomy
nepes MOoKa3oM Ha 3aluTe HEeOOXOJUM MpeABapUTENbHBIN NMPOCMOTP HpPE3eHTAlUU Ha
J€MOHCTPALIMOHHOM 3KpaHe, IOCJEe YEro MOXET OKazaTbCsi HEOOXOAUMOW pPa3IMYHOIrO
poJIa KOPPEKTHUPOBKA CIIANI0B.

VYnpapneHue moka3oM MPE3eHTAlUKd BO BpeMs JOKJIana JOJKHO OCYIIECTBISITHCS
BBICTYNAIOIINM CTYIEHTOM CAMOCTOSTEIHHO B PYYHOM PEKUME.

Tembr qy1s1 HancaHus pedepara:

1. OOwbekThl, BUABI U XapakTep Oyayuied npodeccuoHaIbHON NESITeIbHOCTH

OakanaBpa o Harnpasienuto 220700.62.
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2.

[Ipocrenmme ycTpocTBa aBTOMATUKMU.

3. Ponb pycckux uzoOperaTeneil U yYEHBIX B pPa3BUTUM TEXHUKH U3MEPEHUHN U
METOJI0B KOHTPOJISI

4. JlocTwxkeHus B 00J1aCTH aBTOMATUYECKOTO KOHTPOJISI B COBETCKUE TOJIBI.

5. Teopus peryauposanus nocie 1917 r.

6. Ponb TexHONOrUI B HAYYHO-TEXHUYECKOM MPOTpPECCeE.

7. Ponp aBTOMaTHM3alMM B YNPABICHUU TEXHOJOTMYECKUMH TMpolleccaMu U
IPOU3BOJICTBAMU.

8. Tlpunmun aBTOMaTH3amuM TexHoJoruueckux mnporeccoB (TII) u mnpous-
BOJICTB.

9. ABTOMaTHKa B JOMCTOPUUYECKOM MEPHUO/IC

10. ABTOMATBHI aHTUYHOCTH

11. Asrtomatsl CpeHEBEKOBBS U 31I0XH BO3poxkacHHs

12. AstomaTthl HoBoro BpeMeHu

13. ABTOMAaTBI — ICTOYHUKH NMPOMBILIUICHHONW PEBOJIIOIIUU

14. Astomatuka XX Beka

15. Astomatuka XXI Beka

16. HWctopuueckass copaBka 00 OTEUYECTBEHHBIX YYEHBIX B  00JacTH
aBTOMATHUYECKOTO KOHTPOJIS

17. Wctopudeckas cripaBka 0 pa3pabOTKe TEOPUH aBTOMATHYECKOTO YIPaBICHUS

18. MHcropus pazButus HHPOPMAITMOHHBIX TEXHOJIOTHN
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