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BBEAEHHUE

Ha ompenenenHom sTamne pa3BUTHS TEXHUKH YETIOBEKY HE BCErla yAaeTcs
3¢ (HEKTUBHO yIIpaBiIATh arperaraMu, MalliHaMU U TEXHOJOTUYECKUMHU TIpoliecca-
MU. DTO OOYCJIOBJIEHO OTPAaHUYCHHBIMU (DU3UOIOTHIECKUMHU BO3MOKHOCTSIMHU Ye-
JIOBEKa U YCJIOKHEHUEM TMPOIEAYPHl YIPABICHUS MPOMBIIIICHHBIMA O0BEKTAMU
IIPU HaJIMYUU BBICOKMX 3HAYECHUM TEXHOJIOTMYECKUX MApaMETPOB U CKOPOCTEU
npoTekanusi mnpoueccoB. Kpome TOro, 3HAUUTENBHOE KOJUYECTBO XUMUKO-
TEXHOJIOTUYECKUX MPOLIECCOB COMPOBOXKAACTCS ONACHBIMU JJI YEJIOBEKA BO3/CH-
CTBUSIMH XHMHMUYECKOTO, TEIIOBOTO M PaJAHAIMOHHOTO XapakTepa, a mpu obpaiiie-
HUM B TexHoJioruu JIBXK, cxaThlX WM COKMKEHHBIX TOPIOYHMX Ta30B BO3MOKHBI
B3PBIBBI U TMOXKaphl. XapaKTepHOH OCOOCHHOCTHIO TaKUX TEXHOJOTHMYECKUX IPO-
I[ECCOB SIBJISIETCS X BO3MOKHBIN MEPEXOJ] U3 YCTOMYMBOIO COCTOSIHUSI HOpMAJIb-
HOTO (PYHKITMOHMPOBAHUS B HEYCTOMYMBOE — MpEIaBapuiHOE, C MOCIEAYIOIUMU
aBapUMHBIMU CUTYAITUSIMH.

Hauano paGoT mo aBromarusaiuu mporeccoB B Poccun oTHOCHUTCS K KOHITY
30-x romoB. BHenpsAOTCS aBTOMaTHYECKHE CUCTEMBI PETYJIUPOBAHUS OTACIBHBIX
napameTpoB. Co BTOpoW MONOBHHBI 60-X TOJOB BMECT€ C OypHBIM pa3BUTHEM
OBM Hauancs 3Tan pa3BUTHS aBTOMATU3UPOBaHHbBIX cucTeM ymnpasieHus (ACY).
Pazsutue ACYTII npoucxoanino B HeCKoIbKO 3TanoB. B 60...70-x rogax momxy4du-
Jla PacpOCTPAHEHUE KECTKAsl UepAPXUUYECKasi CXeMa LIEHTPAIM30BAaHHOTO YIpPaB-
nenus. JlanpHenmee pa3Butue MuKpomnpoueccopHor TexHukua B 70...80-x romax
00yCIIOBUJIO TOSIBJIEHUE OJHOKPATHO MPOrPaMMHUPYEMBIX KOHTPOJIJIEPOB C KECT-
KO JTOTHKOM, Ha3biBaeMbIX [1IJIC-koHTpOIIEpamu.

B nauane 80..90-x romoB Ha cmeny IIJIC-koHTposuiepamM MNpUIILIA OPO-
MBIIUIEHHBIE KoMITbIOTephI (KoHIeniuss MicroPC), obnagatornue psaoM HEOCIo-
pPUMBIX JOCTOMHCTB. OJHAKO HJIEOJIOTHUSI, KOTOpasi UMEET HEJOCTATKH, IPUCYIIHE

HCHTPAJIN30BAHHBIM CHUCTEMAaM YIIPABJICHUA, OCTACTCA Hpe)ICHGP'IZ CJIOXXHOCTb pas-



pabOTKM IEHTPATBLHOTO AJIrOpUTMa, OOJbIIas MOIIHOCTh paboyel CTaHIMH, MPO-
0JIEMBI C COBMECTUMOCTBIO U CJI0KHOCTBIO MTPH COMTPOBOXKICHUH.

B nauane 80-x romoB Oblia mpeioKeHa COBEPIICHHO HOBasi KOHIEIIIUS TO0-
ctpoenust ACY TII — cuctembl I€lEHTPaTIM30BAaHHOTO yIpaBieHusa. B cucremax
00BeMHEHBI TATYNKH M UCTIOJIHUTEITHLHBIC MEXAHU3MBbI, TIPUMEHEH €IHHBINA MMPOTO-
KOJI CBSI3U I10 OJTHOM ITOCJIEIOBATCIBHOM IIMHE JAaHHBIX, HO MCIIOJb30BaHbl HHTEII-
JIEKTYaJIbHBIC Y37l — KOHTPOJUIEPHI IS JSHEHTPATU30BaHHON OOpabOTKU JaH-
HBIX.

ACY noapaznenstorcss Ha aBTOMATU3UPOBAHHBIC CHUCTEMBI YIIPaBIICHUS
npou3BoicTBOM (ACVYII) u aBTOMaTU3UPOBAHHBIE CUCTEMBI YIIPABJICHUS TEXHOJIO-
ruyeckumu mporeccamu (ACY TII). O6venunenne Heckonbkux ACY TII mexnay
coooit 1 ¢ ACVYII ¢ nenpro moBbIIEHUS OOIEN TEXHUUYECKOM U DKOHOMHUYECKOH
s dexTuBHOCTH WX (YHKIIMOHUPOBAHUS, Ha3bIBaeTCcs WMHTerpupoBaHHbIMH ACY
(UACY). UnterpupoBanubie ACY cTpoATCs IO HEPAPXUUYECKOMY MPUHIIUITY.

VYrpaBienne — 3T0 (QYHKIIMS OpraHU30BAaHHBIX CHUCTEM, OOECIEeUMBArOIIAs
COXpPAaHEHUE UX OMNPEJECICHHON CTPYKTYpPhI, MOAAECPKAHUE PEXKUMOB JI€SITENHHO-
CTH, pean3aiuio nporpamm u mener. [loa cucremoil MOHUMAETCS] COBOKYITHOCTD
B3aMMOCBSI3aHHBIX B OINPEACICHHOM TOPSIKE SJIEMEHTOB (4acTeit), 00pa3yrommx
3aKOHYEHHOE 1IEJ10€ U HaXOJSIINXCS BO B3aMMHOM COOTHOIIEHUHU C OKPY>Karolen
cpenou.

Tun TexXHOJIOTHYECKOTo Mporecca BO MHOTOM TPEIONpeesieT BpIOOp He-
00xoauMol cucTtembl ynpasieHus. [losBiaeHre BO3MyIIEHUH HOCUT OOBIYHO CIIY-
YaliHbIM XapakTep M MNPUBOJUT K OTKJIOHEHHUIO IMAPAMETPOB TEXHOJIOTHYECKHUX
MIPOIIECCOB 32 HOPMBI perjaMmeHTa. C y4eToM TaHHOTO OOCTOSITENIbCTBA MIPEATIPHSI-
THE TIPEJCTaBIISIET CO00M NMHAMHUYECKYI0 CHUCTEMY, KOTOpas TpeOyeT HerpephiB-
HOTO YyMOpaBJi€HUS JUIsl MPOBEACHUS TEXHOJIOMMYECKUX IPOILIECCOB B PEXKHUMAX,
obecreunBarOX TpeOyeMble KOJIMUYECTBEHHBIC W KaUeCTBEHHBIE TIOKA3aTeH T10-

Jy4aeMou POyKIHUH.



[To Ha3HAYEHUIO PA3NUYAIOT CIEAYIOIIUE BUIbI aBTOMATUKH: THUCTAHIIUOH-
HOE yIpaBJIeHUE, TEJEYNpPaBICHUE, aBTOMATUYECKUNA KOHTPOJIb, TEXHOJIOTHYECKas
CUTHaJIM3a1us (C MMOMOILBIO 3BYKa U CBETOBBIX CUTHAJIOB), KOTOpas MOAPA3AEISIET-
Csl HA KOMaHJIHY10, KOHTPOJIbHYIO, IPEAYIPEAUTEIbHYIO U aBApUHHYIO, AaBTOMATH-
Yyeckasl 3alluTa, aBTOMaTH4ecKas OJIOKUPOBKA, aBTOMAaTHUECKOE PETyJIMPOBAHUE U
aBTOMATU3UPOBAHHOE YIIPABJICHUE.

CoBmectHo (pyHkuuonupyromue TOY u ynpasnstomas um ACYTII o6pa-
3YIOT aBTOMaTU3UPOBaHHBIN TexHonornueckuii komiieke (ATK). B mamunocTtpo-
€HUU U JPYruX AUCKPETHBIX Mpou3BojicTBax B kauecTBe ATK BricTymaroT rudkue
npou3BojicTBeHHbIe cuctemsl (I'TIC).

Nzydenne nucuuruinHel «BBenenue B mpodeccuioy mo HampaBIeHUIO «AB-
TOMATHU3aLMsI TEXHOJOTHUYECKUX MPOLECCOB U MPOU3BOACTB»» MpPEIoiaraeT Bbl-
MOJIHEHUE U MyOIMYHYIO 3auTy pedepara. Pedepar BoimonHseTcs Ha TeMy, yKa-
3aHHYIO npernogaBareneM. CIUCOK TEM MIPUBEAEH B IPHIIOKEHUH A.

CrtyneHT 00s13aH CaMOCTOSATENbHO HM3YUYUTh YKa3aHHYIO TEMY, UCIOJIb3Ys B
KayeCTBE HMCTOYHHUKOB CIICHUATM3UPOBAHHBIE XYpHAJbl, MOHOTpapuu, yueOHBbIC
noco0Ousi, pecypcel cetu HTEpHET.

B pe3ynbraTe npoBeACHHBIX UCCIEIOBAHUM CTYICHT 00s3aH MPEICTABUTH:

e pedepar 1o yKa3aHHOU TEME;
® KOMIIBIOTEPHYIO MPE3EHTAINI0 Ha 3JIeKTpoHHOM Hocutese (CD/DVD-nuck) mo
yKa3aHHOUM Teme, KOTopasi OyJeT UCIOIb30BaAThCS CTYJAEHTOM MpHU MyOJUYHON 3a-

IIUTE BBIIIOJTHEHHON PaOOTHI.



Pa3nen 1 Metoanyeckue yka3aHus K NpakTudeckou padore Ne 1

«CTpyKTYpa U coep:KaHue NOSCHUTEJIbHON 3alIUCKI»

1.1 CTpykTypa u coaep:kaHue pa3aejioB pedepara

Odopmienne pedepara BoimonHseTcss B cootBerctBuu ¢ ['OCT 7.32-2001
«OT4eT 0 HaydHO-HCCIeNoBaTeNbCckol padore. CTpykTypa U mpaBmia odopmiie-
HUS.

CrtpykTtypa pedepara BKIIOUAET CISAYIONMINE pa3Iebl:

TUTYJIBHBIN JTUCT (MMPUMEP TUTYJIHLHOTO JINCTA ITPUBE/ICH B MIPIIIOKEHUH B),
aHHOTAIIHSI,

coJiepiKaHue,

BBEJICHHE,

OCHOBHAs 4acTh,

3aKJIIOYCHHE,

CITUCOK MCIOJIb30BAHHBIX NCTOYHUKOB,

TIPYITOKCHUS.

AHHOTaIMs JTOJDKHA COJEPKATh KPaTKOE OMKCAHHUE BBHITIOJHEHHBIX B pede-
paTe 3TanoB U JOCTUTHYTHIX PE3yJIbTATOB.

Bo BBeieHMM TOJDKHBI OBITH OTPAYKEHBI CIICTYIOIINE KOMIIOHCHTHI:
aKTyaJIbHOCTh TEMBI;
dbopmypoBKa 00beKTa U TipeaMeTa (poOieMbl) UCCIETOBAHMUS.

3aKTounTebHAS YacTh BBEJICHHS MOXET BKJIIOUYATh B ceOsl KpaTKOe Omuca-
HUE CTPYKTYpPHI pedepara.

OKoHYATENBHBIA TEKCT BBEJCHHS PEKOMEHIYETCS OTKOPPEKTHUPOBATH MTOCIIE
3aBepIIeHUs padOThl HaJl OCHOBHOM YaCThIO.

OcHoBHas 4acThb pedepaTa MpeACTABISIET COOON JOTUYECKH TOCIIEI0Ba-
TENbHOE M3JI0KEHHE TIPOBECHHOTO uccienoBanus. OCHOBHYIO 4acTh CIEIYyeT Je-

JIMTb Ha pa3aciibl, MOAPA3ACJIbl U ITYHKTHI. HYHKTBI, IIpu HGO6XOI[I/IMOCTI/I, MOI'yT
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JENUTHCS Ha MOJAMYHKTHI. [Ipy leneHun TekcTa Ha MyHKThI U MOAIYHKTHl HE00X0-
JUMO, YTOOBI Ka)Jbli MYHKT COJEpKaJl 3aKOHUEHHYI0 MH(popmaiuio. OcHOBHas
4acTh B OOJILIMMHCTBE pedepaToB, CBA3AHHBIX C OMMCAHUEM MPOMBIITUICHHBIX CH-
CTeM aBTOMAaTU3WPOBAHHOrO W aBTomaTuyeckoro ympasieHus (ACYTII u CAY),
JOJKHA BKJIIOYATh CIACAYIOIIUE pa3fesibl: Ha3HauyeHHe U 00JacTH MPUMEHEHUs
ACVYTII u CAY,; crpykrypa ACYTII u CAY; dbyHKIMOHATBEHBIE BO3MOXHOCTH
moayinen ACYTII u CAY; nepcnexktuBbl npuMmenenuss ACYTII u CAY B mpo-
MBIIIUIEHHOCTH.

JlommyckaeTcst KpaTkoe M3J10KE€HHWEe UCTOpuU Bompoca. Ha mpumepe sTamnos
pa3BUTHS UHMOPMALMOHHBIX TEXHOJIOTHM C UCMOJIb30BAHUEM KOMIIBIOTEPOB ATOT
pa3ziesl MOXKHO U3JIOKUTH B TAKOM BHJIE.

CyuiecTByeT HECKOJIBKO TOUYEK 3PEHHS Ha pa3BUTUE UHPOPMALIMOHHBIX TEX-
HOJIOTUMA C UCIOJb30BAHUEM KOMIIBIOTEPOB, KOTOPBIE OTIMYAIOTCS MpPU3HAKAMU
neneHusi. OOmMUM 7T BCEX HUX SIBIISICTCSA TO, YTO C MOSIBIIEHUEM TMEPCOHAIBHOTO
KOMITbIOTEPA HayasCcsi HOBBIMA ATall pa3BUTHUS MH(DOPMAIMOHHBIX TeXHOJOoruil. Oc-
HOBHOM II€JTbI0 CTAHOBUTCS YJIOBJIETBOPEHHE IMEPCOHAIBHBIX HH(POPMAITMOHHBIX
MOTPEOHOCTEH YesloBeKa Kak B MpodeccuoHanbHo# cdepe, Tak U B OBITOBOM.

[To Bumy pemaembIX 3a7a4d U NpoIieccOB 00pabOTKU MH(GOPMALIUK BbIIETIS-
10T CJIEAYIOIINE 3TaIlbI.

e 60-70e rompr XX Beka. OOpabOTKa TaHHBIX B BBIYUCIUTENBHBIX LIEHTPax
B pEXUME KOJUIEKTUBHOTO MOJIb30BaHUA. OCHOBHOE HaIlpaBieHUE PA3BUTUS WH-
(GbOpMaIMOHHON TEXHOJOTUM — aBTOMATHU3AIlsl PYTUHHBIX OMEPAIIMOHHBIX JICH-
CTBUH YEJIOBEKA.

e C navana 80-x rogoB XX Beka. Co3zmpanue WHGOPMAIMOHHBIX TEXHOJIO-
T'Ui, HAITPaBJICHHBIX HA PEIICHUE CTPATErMYECKUX 3a7ad.

[To Buay mpobiieM, CTOSIIMX HA MyTH MH(OpMATU3alMKU OOIECTBA, BbIJIE-
JSIFOT CJIEAYIOIINE ITAIIBI.

e Jlo konma 60-x rogoB XX Beka. [Ipobiema — oOpaboTka GoJIbIINX 00be-

MOB JAaHHBIX IIPpU OTPAaHUYCHHBIX BO3MO>KHOCTEHU alIrapaTHbIX CPCACTB.
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e Jlo xonma 70-x rogoB XX Beka. Pacnpoctpanenne 6ombmux 9BM. Tlpo-
OJieMa — OTCTaBaHUE MPOTrPaMMHOTO OOecleueHUsl OT YPOBHS pPa3BUTHUS ammapat-
HBIX CPEJICTB.

e C Hauvana 80-x rogoB XX Beka. KOMObIOTEp CTAHOBUTCS MHCTPYMEHTOM
HEMpOo(ECCUOHAIBHOTO MOJIb30BaTENs, @ UH(OOPMAIMOHHBIE CUCTEMBI — CPEJICTBOM
TO/IJICPYKKU MIPUHATHA er0 pemieHuid. [IpodieMbl — HE0OX0IMMOCTh MaKCUMATHHO-
r'0 yJOBJIETBOPEHUS MOTPEOHOCTEH TOJIB30BATENSI U CO3JJaHUE COOTBETCTBYIOIIETO
porpaMMHOro uHTepdeiica as padboThl UETOBEKAa Ha KOMITbIOTEPE.

e C navana 90-x rogoB XX Beka. Co3gaHue COBPEMEHHOM TEXHOJIOTHHU
MEXOPTaHU3AIMOHHBIX CBsA3ed W WHGOPMAIMOHHBIX cucTeM. Hambonee cymie-
CTBEHHbIE MPOOJIEMbl ATOrO 3Tana — BbIPAOOTKAa COTJANIEHUN M YCTaHOBJIEHUE
CTaHJApPTOB, MPOTOKOJOB MJii KOMIBIOTEPHOW CBSI3M, OpraHu3alus J0CTyHa K
CTpaTernyeckomd MHPOpMalMU, OpraHu3alus 3alMThl U 0€30MacHOCTH UH(pOpMAa-
1107078

[To BuIy mpenMyIecTB, KOTOPbIE UMEET KOMIBIOTEPHAST TEXHOJIOTHSI, BBIJIC-
JISIIOT CIEAYIOIINUE ATaIbI.

e C navana 60-x rogoB XX Beka. JloBosbHO 3(dekTrBHAs 00paboTKa UH-
dbopmanuy py BBHIMOJTHEHUU PYTUHHBIX OINEpaIdii ¢ OpHEHTAINEH Ha IEHTPaIH-
30BAHHOE HCIOJIb30BAHUE PECYPCOB KOJJIEKTUBHBIX BBIYUCIUTEIBHBIX I[EHTPOB.
OcHOBHOW KpuTepuii OIeHKHA A(H()EKTUBHOCTH CO3MaBAEMBIX WH(OOPMAIMOHHBIX
CUCTEM — pa3HHUIIA MEXK]ly 3aTPAY€HHBIMU Ha Pa3pabOTKy U COIKOHOMJIEHHBIMU B
pe3yabpTaTe BHeApeHus: cpeacTBamMu. OcHOBHasg mpobsiema (IMCUXOJIOTHYecKas) —
IJI0X0€ B3aUMOJICCTBHUE MOIB30BATENEH, ISl KOTOPHIX CO3/1aBaIuCh MHGOpMAIIH-
OHHBIE CHUCTEMbI, U Pa3pabOTUMKOB M3-3a PA3IMUUA UX B3[JISIIOB M MOHUMaHUS
pemaembix npobsem. Kak cieinctsue, co3naHue CUCTEM, KOTOPBIE MOJIb30BATEIH
MJI0XO0 BOCTIPUHUMAIOT U, HECMOTPS Ha MX TOCTATOYHO OOJIBIINE BO3ZMOXHOCTH, HE
HCTIOJIB3YIOT B MIOJTHOM MEPE.

e C cepenunbl 70-x ronoB XX Beka. [losiBneHne nepcoHaIbHBIX KOMIIbIO-

TCPOB. HN3meHeHue moaxoaa K CO3a4aHHUIO I/IHCI)OpMaI_II/IOHHBIX CHCTCEM — CMCIICHHC
9



OpUEHTALIUU B CTOPOHY MHJMBUIYaTbHOTO MOJB30BATENS ISl MOJIEPKKH MPUHU-
MaeMbIX UM peIlIeHUN. 3aMHTEPECOBAHHOCTh MOJI30BaTelNs B IPOBOJUMBIX pa3pa-
00TKax, HaJa)XKUBaHHE KOHTAKTa C pa3pabOTYMKaMH, BO3HUKHOBEHHUE B3aWMOIIO-
HUMaHUs 00eux TPyNN CHeuaiucToB. Vcrnosb30BaHWEe Kak IEHTPATM30BAHHOM,
Tak ¥ JEIEHTPATM30BAHHON 00paOOTKH JaHHBIX, Oa3UpYIOIIecs Ha PEIICHUN JIO-
KaJbHBIX 3374 U paboTe ¢ JOKAIbHBIMH 0a3aMH TaHHBIX Ha pabodyeM MecTe MOJIb-
30BaTels.

e C Hayana 90-x rogoB XX Beka. AHAJIN3 CTPATETUYECKUX MMPEUMYILECTB B
Ou3Hece, OCHOBAHHBIM Ha JIOCTH)KEHHUSX TEJIEKOMMYHUKALIMOHHOM TEXHOJIOTUU
pacnpenenénnoit oopadbotku ungopmanuu. L{ear HHPOPMAIIMOHHBIX CUCTEM — HE
pocToe yBennueHue 3PpPeKTUBHOCTH 00pabOTKH JaHHBIX U IIOMOIIb YIPaBICHILY,
HO ¥ TIOMOIIb COOTBETCTBYIOIIMX MH(POPMAIITMOHHBIX TEXHOJIOTUU NPU BBIKUBAHUU
Y TIOJIyYeHHUH NMPEUMYIIECTB B KOHKYPEHTHOM 00phoe.

ITo ucnosib3yeMoMy MHCTPYMEHTAPHIO BBIJEISIIOT CIEAYIOIIUE ITAIIbL.

e Jlo Bropou nosoBuHbl XIX Beka. «Pyunas» texnonorus. MHcTpymeHTa-
puii — nepo, YepHUiIbHUIA, KHUTra. OCyIIEeCTBICHNE KOMMYHHUKALIMI BPYYHYIO ITy-
TEM OTHPABKH I10 MOYTE MHCEM, MaKeTOB, Aenemnl. OCHOBHAs 1I€JIb — MPEACTaBIIe-
HUE UH(pOpPMAITUU B HY>KHOH opMme.

e C konua XIX Beka. «MexaHuueckas» TeXHOJOTUs. MHCTpymMeHTapuil —
MUIIyIIasi MalnHka, TenedoH, aukrogoH. bonee coBepiieHHbIE CpeACTBAa KOMMY-
HUKAIMKU (B OCHOBHOM, Mo4Ta). OCHOBHAs 1e/b — IpeICcTaBlIeHne nHpopMauu B
HYXHOU opme OoJiee yI0OHBIMU CPEJICTBAMU.

e 40 — 60-e rogpl XX Beka. «DIeKTpuyeckas» TexHonorus. MHCTpymeHTa-
puit — 6oape 9BM U cOOTBETCTBYIOIIEE MPOrPaMMHOE 0OeCIieYeHuE, IIEKTPU-
YecKre MUIIYIUEe MAlIMHKU, KCEPOKCHI, MOpTaTuBHBIE AUKTOGOHBL. [{ens — nepe-
MeIeHUE aKIeHTa ¢ GopMbl MpeacTaBiacHUus nHbopManmu Ha GopMupoBaHue e
CoJIep KaHMUsI.

e C nHauama 70-x rogoB XX BeKa. «JNEKTPOHHas» TexHoiorus. MHCTpy-

MeHTapuil — 6onpirie OBM u co3naBaemble Ha WX 0a3e aBTOMaTH3UPOBAHHBIE CH-
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crembl ynpaBieHus (ACY) u undbopmanuoHHO-TouckoBeie cucteMbl (MIIC),
OCHAIIICHHbIE IIMPOKUM CHEKTPOM 0a30BbIX M CIECHHAIU3UPOBAHHBIX MPOrPAMM-
HBIX KOMIUIEKCOB. Llenp — emé Oosbliee cMmelleHrne akieHTa Ha (GOpMUPOBaHHE
coJiepKaTeIbHOW CTOPOHBI MH(POPMALIUU VISl YIIPABIECHYECKON CpeJibl pa3InuHbIX
cdep 001IeCTBEHHOM XU3HU, OCOOCHHO Ha OPTaHU3AINI0 AHAIUTUYECKONH pabOoTHI.
MHO)eCTBO OOBEKTHUBHBIX U CYOBEKTHUBHBIX (DaKTOPOB HE MO3BOJMIM PEIIUTH
CTOSIIITUE TIepe]l HOBOM KOHIeNuel nHGOpPMaIlMOHHON TeXHoJoruu 3agauu. Oj-
HAKO ObUT MPUOOPETEH OMBIT (POPMUPOBAHUS COACPKATEIBHON CTOPOHBI YIpPaB-
JIeH4YeCKO MH(}OpMaIMu U MOArOTOBJIEHA MPOoQecCHOHANIbHAS, TCUX0JI0THYeCcKas
U collalibHast 0a3a JijIsl mepexo/a Ha HOBBIM 3Tal pa3BUTHUSL TEXHOJIOTHUU.

e C cepemunbl 80-x rooB XX Beka. «HoBasi (KOMIIbIOTEpHAs)» TEXHOJIO-
rusi. VIHCTpyMeHTapuil — MepCOHAIbHbIE KOMIIBIOTEPHI C IIMPOKUM CIIEKTPOM
CTaHJApTHBIX MporpaMMHBIX poAaykToB. [lepconamuzanus ACY, peain30BaHHBIX
Ha NEPCOHABHBIX KOMIBIOTEPAX U UCMOJIB3YIOUIUX TEIEKOMMYHUKAIUHU, YTO MPO-
ABJIIETCSI B CO3/JaHUM CUCTEM TMOAJIEPKKU NMPUHATUS PEIICHUN CHeMaIuCTaMM.
Hannure y mooOHBIX CUCTEM BCTPOEHHBIX JIEMEHTOB aHAIN3a U MHTEIUIEKTA JIJIs
pa3HbIX ypoBHEH ynpasieHHs. CylnieCTBEHHbIE U3MEHEHHSI TEXHUYECKUX CPEIICTB
OBITOBOT'O, KYJIbTYPHOT'O U IIPOYEr0 HA3HAYEHUU B CBA3U C MEPEXOJOM Ha MUKPO-
npoueccopHyro 6a3y. Hauano mmpokoro Mcrosib30BaHUs B Pa3IMYHBIX 00JACTSIX
IJI00QJIBHBIX U JIOKAJTbHBIX BBIYUCIUTEIbHBIX CETEH.

[To cTrenenu BnusHUSA MHPOPMALIMOHHBIX TEXHOJOTHI Ha MPOLIECC MaTepHu-
QJIBHOTO IMPOU3BOJICTBA BBIJEIISIIOT CIEIYIOLIUE ITAIBI.

o Jlo 1445 ronma. Ilepuon mnepBOHAYAIBHOTO HAKOIUICHUS MH(POPMAIIUOH-
HbIX 00pa30B. McToku nHpopmanuu — neiepHas U HacKaJibHas AKUBONUCh. Mare-
puanbHbie HOCUTENW WHboOpManuu — Oymara, ménk (apesHuit Kuraii), manupyc
(npeBuuii Eruner), nepeso (HoBropojckue 6epectsnbie rpaMoThl), rnHa (BaBu-
70H). OCHOBHBIE XPAHUTENN 3HAHUIN — JKPELbl, JyXOBEHCTBO. MUHUMAIIBHOE pa3-
BUTHE KOMMYyHUKauuil. [lepenaya 3HaHUM yCTHO, 110 HACJIEACTBY, JUYHBIM ITPUMeE-

pom. TexHonorusi 00pabOTKM TaHHBIX py4Has. BiusiHue 3HaHUN Ha MaTepuaIbHOE
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MPOU3BOICTBO MUHUMaNIbHOE. CaMO MarepuaibHOE MPOU3BOACTBO PEMECICHHOE,
MEJIKOCEPUMHOE. TEeMIIbI €T0 pOCTa U HOMEHKJIATYPa U3CIINI HEBEIINKH.

e 1445 ron — cepenuna XX Beka. M300peTeHre KHUTOMeYaTaHusi — repBas
uHbopMalmoHHas peBoironusa. Hauano TupaxupoBaHusi 3HaHUM U BIUSHUS UX Ha
MaTepHalbHOE MPOU3BOJICTBO, YTO BbI3bIBAET COOTBETCTBYIOIIUI POCT €r0 TEMIIOB
Y HOMEHKJIATYPbl U3IEJIHMA.

e Cepeauna XX Beka — Hacrosmee Bpems. [IIupokoe MCnosib30BaHUE BbI-
YUCJIUTENbHBIX MalIMH KaK CPEACTB JOJTOBPEMEHHOIO XpaHEHUs HH(POpPMAlIUU.
[Ipodeccronanbupie 3HaHus (HOPMATU3YIOTCS, 3aMUCHIBAIOTCS HA MAlIMHHBIE HO-
cuTeN UHPOPMALIMK U HAYMHAIOT HETMOCPEACTBEHHO BJIMSTH Ha PEKUMBI pabOThI
IPOU3BOICTBEHHOTO 00OPYA0BaHM. 32 3TO BPEMs B Pa3BUTHH UHPOPMALIMOHHBIX
TEXHOJIOTHA MOXHO BBIJIEIUTh HECKOJIBKO MEPUOOB.

. o nauana 60-x 20006 XX sexa. dnoxa 6onpiux 9BM, paboTtaromniux
B IIAKETHOM PEXHMME U PEXUME peabHOro BpemeHu. OCHOBHOW KpUTEpUH co3zaa-
HUSI UTHPOPMAITMOHHBIX TEXHOJOTHM — KOHOMHUSI MAalIMHHBIX pecypcoB. Llenp —
MakcumanbHas 3arpy3ka obOopynoBanus. llosBnenue tepmuna «HMupopmaTukay
nyTéM oobenuHenus ciaos «MHpopmatuzanus» u «Apromatuka» (Opanmus, 1960
r.).

. o nauana 80-x 20006 XX eexa. Onoxa MuHu — 1 MUKpo-OBM, pado-
TAOIMX B [MTAKETHOM PEXUME, PEKUME PEATBHOIO BPEMEHU U PEKUME pa3/IeICHUs
BpeMeHU. OCHOBHON KpUTEpHU co37aHUsI UH(POPMAIMOHHBIX TEXHOJIOTHUNA — JKO-
HOMMSI TpyZa mporpammucta. Llens — pa3paboTka mporpaMMHBIX HHCTPYMEHTAb-
HBIX cpencTB. 3akperuieHne TepmuHa «MHbopmaTukay 3a HaykKoH, W3ydaroien
oO1ue cBoiicTBa MHPOpPMAIIUU, CPECTBA, METOIbI U MPOLECCHl €€ aBTOMATU3UPO-
BaHHOU 00paboTku. B MarepuanbHoil chepe — nmepexo K KpyImHOCEPUMHOMY MPO-
U3BOJICTBY, POCT €ro TeMnoB. MeyIeHHbI pOCT HOMEHKIATYphI u3aenuil. Hauano
BHEJIPEHUSI aBTOMATHU3UPOBAHHBIX cUcTeM ympasieHus npeanpustuem (ACVYII),
texHosornueckumu mporeccamu (ACYTII), obpabotkoii ganasix (ACO/) u npy-

IrMX aBTOMAaTHU3WPOBAHHBIX CHCTEM OOpaOOTKM SKOHOMUYECKON HH(OpMalnuu
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(ACODN).

. o nauana 90-x 20006 XX sexa. dnoxa mnepcoHaIbHbIX KOMIILIOTEPOB
— BTOpast uHGopMaImoHHas peBoitonus. OCHOBHOW KpUTEpHil co3gaHus MHQOp-
MallMOHHBIX TEXHOJOTUH — CO3JaHUE TEXHOJOTUH misi (opMaln3aluy 3HAHUM.
[{enb — MpOHMKHOBEHNE MH(POPMAIIMOHHBIX TEXHOJIOTUN BO BCE Cepbl YeroBeye-
cKkoi mestenbHOCTH. MH(pOpManus CTaHOBUTCS PECYpCOM HapaBHE C MaTepuaia-
MU, SHEpruen, KanutajioM. [losiBeHrne HOBOM SKOHOMUYECKON KaTErOpUH — HallH-
OHAJILHBIX MH(OPMALIMOHHBIX pecypcoB. B cdepe mpon3BoACTBa UCTOILEHUE TTPH-
POAHBIX PECYPCOB BBI3BIBAET MEPEXO] K MCIOJIB30BAHUIO BOCIPOU3BOJAUMBIX pe-
CYypCOB, OCHOBAaHHBIX Ha NMPUMEHEHUH HAYYHOTO 3HAHUS. DKCIOPT MPOoQeccuo-
HaJbHBIX 3HAHUHM MYyTEM IMPOAAKUA HAYKOEMKOM Mpoaykuuu. PazpaboTka u BHEA-
pEHUE TEXHOJOTUU aBTOMATU3MPOBAHHON 00pabOTKH SKOHOMUYECKOM HH(pOpMma-
uuu (TAO3N).

. 90-e 20061 XX 6exa — Hacmosiwee spemsi. OCHOBHON KpUTEPHUH cO3/1a-
HUS MHGOPMAIIMOHHBIX TEXHOJOTMUA — aBTO(QOpManu3alus 3HAHWHM, LEedb — WH-
dbopmartuzarus obmiectBa. Hadanmo muHpopmaTuzammm obmectBa. COBOKYITHOCTh
B3aMMOCBSI3aHHBIX MOJUTUYECKUX, COLUATBHO-?KOHOMUYECKHUX, HAYyUHbIX (DakTo-
pOB o0ecneunBarOT AOCTYI K JIOOBIM HCTOUYHUKAM HH(OpPMAIMH, KPOME 3aKOHO-
naTenbHo cekpeTHbX. DopmupoBaHue 0a3 3HaHUN 1O BCEM OTpACIsM yelloBeye-
CKOM JesTeNbHOCTU U 0a3 JaHHBIX MO BCEM MHTEPECYIOIIUM YEIOBEKa BOIIPOCAM.
[TossBnenne wHAYCTpUU HHGOPMAIMOHHBIX yCIyT. CTpaHbl CTaHOBSTCS 3aBHCH-
MBIMH OT UCTOYHHUKOB MH(OpMaIUHU, YPOBHS pa3BUTHS U Y)PEKTUBHOCTU CPEICTB
TenekoMmyHuKkaruu. Uadopmaiiis u TBOpUECKUHN MOTEHIIMAN JIFOJEH CTaHOBSATCS
CTpaTeruueckuMu pecypcamu. (B uHIycTpuasibHOM OOIIECTBE CTpaTerHuecKUid
pecypc — Karurall.).

e [Ipu uznoxenun nepcrexktuB npuMeHeHuss ACYTII u CAY B npowmbiii-
JICHHOCTH CJIETyeT OTMETUTh CBS3b C BHEAPEHHUEM U HCIIOJIb30BaHHEM HH(OpMa-
MOHHBIX TexHonorui. Hampumep, mpu BHEIPEHUU HOBBIX HHPOPMALMOHHBIX

TEXHOJIOTUH B opraHu3anuu HGO6XOI[I/IMO OICHUTDH PUCK OTCTAaBaHUS OT KOHKYPCH-
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TOB B pe3yJjbTaTe HEU30EKHOTO yCTapeBaHMs TEXHOJOTUM co BpemeHeM. MHbop-
MallMOHHBIE MPOAYKTHI, KAK HUKaKWEe APYTrHe BUbl MAaTEPHAIbHBIX TOBAPOB, UME-
IOT YpE3BbIUaifHO BHICOKYIO CKOPOCTh CMEHSIEMOCTH HOBBIMH BUJAMH WJIH BEPCHsI-
MU (TIEPHOJIbI CMEHSEMOCTH KOJIEOIIOTCSI OT HECKOJIBKUX MECSIEB JI0 OJIHOTO To-
na). Eciu B mporecce BHeApEeHUsI 3TOMY (pakTopy HE YIENATh JOJDKHOTO BHHMA-
HUS, TO, BO3MOXKHO, UTO K MOMEHTY 3aBEpILICHHUS MEPex0/ia Ha HOBYIO TEXHOJOTHIO
Ta yXe yCTapeeT, U NMpUJeTcad NpUHUMATh Mephl K €€ MoaepHuzanuu. Takue He-
yJa4yu ¢ BHEJAPEHUEM MH(OPMALMOHHBIX TEXHOJIOTHIM OOBIUHO CBA3BIBAIOT C HECO-
BEPIICHCTBOM TEXHMUYECKHX CPEACTB, TOrJla KAK OCHOBHOM NMPUYMHON HEynay siB-
JSIeTCS. OTCYTCTBHE WJU ciadas MpopabOTaHHOCTh METOAOJOTHUU HCIIOJIb30BAHUS
uHGOPMAITMOHHON

[Tox aBTOMaTHM3aIMel MOHMMAIOT OTPACiIb HAYKHM M TEXHUKH, OXBATbIBAIO-
IIyI0 TEOPHUIO U MPHUHIIMIIBI MOCTPOCHUS CUCTEM YIIPABJICHHUSA, NEHCTBYIOMIUX O€3
HEMOCPEACTBEHHOTO MO0 YaCTHYHBIM y4acTHEM 4esoBeka. B y3koMm cmeicie, aB-
TOMATHU3alMsI — COBOKYITHOCTh METOJIOB M TEXHUYECKUX CPEACTB, MCKIIIOUAIOIINX
ydacTue 4eJOBeKa MpH BBHIMOIHEHUH OTepaliiil KOHKPETHOTO MpoIiecca.

Kak camocTosiTennbHast 001acTh TEXHUKM aBTOMAaTHKa MOJy4YWJIa NMPU3HAHHUE
Ha Il MupoBoii snepreruueckoit konpepenuuu (bepnun, 1930), rae 6b1a co3nana
CEKLMs MO BOIPOCAaM aBTOMATUYECKOTO M TEJIEeMEXaHWYECKOro ympaBieHus. B
CCCP TepMuH «aBTOMAaTHUKa» IOJIY4YMJI pacnpocTpaHeHue B Hayane 30-X IT.
XX Beka. ABTOMaTHKa KaK HayKa BO3HHKJIA Ha 0a3e TEOPUU aBTOMATHYECKOTO pe-
I'YyJIUPOBAaHMS, OCHOBBI KOTOpPOM ObLIM 3anoxeHbl B padotax k. K. Makcsenna
(1868), U. A. Bermaerpanckoro (1872—1878), A. Cromoinsl (1899) u ap. B camo-
CTOATENbHYIO HAYYHO-TEXHUYECKYIO TUCIUIUIMHY OKOHYATENbHO O(pOpMUIACH K
1940 r.

HcTopust aBTOMaTHKHU KaK OTPaciy TEXHUKH TECHO CBA3aHA C PA3BUTHEM aB-
TOMATOB, aBTOMATUYECKUX YCTPOMCTB M aBTOMATHU3MPOBAHHBIX KOMILIEKCOB. B
CTaJ1H CTAaHOBJICHUS aBTOMATHKa OMUPANACh HA TEOPETUUECKYIO MEXaHUKY U TE€O-

PHIO JIEKTPUYECKUX LIENEN U CUCTEM M PeIlaia 3aa4H, CBSI3aHHbIE C PETYIUPOBa-
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HUEM JIaBJICHHS B MApOBBIX KOTJIAaX, XO/a MOPIIHSA NapOBBIX M YAaCTOTHI BPALICHUS
AIEKTPUUECKUX MAIlUH, yIpaBieHus: paboToi ctaHkoB-aBToMaToB, ATC, ycTpoii-
cTBaMu pesieitHoM 3amuThl. COOTBETCTBEHHO U TEXHUYECKHE CPE/ICTBA ABTOMATH-
KM B 3TOT MEpUOJ pa3padaThlBAJIMCh U UCIOJIb30BAIUCH MPUMEHUTEIBHO K CUCTE-
MaM aBTOMAaTHYECKOro peryjmpoBaHusi. IHTEHCHBHOE pa3BUTHE BCEX OTpaciei
HAayKU U TEXHUKHU B KOHIIE | monoBuHbI XX B. BBI3BAJIO TaKK€ OBICTPBINA POCT TEX-
HUKH aBTOMAaTUYECKOI'O YMPaBIICHUS, MPUMEHEHUE KOTOPOM CTAHOBUTCS BCEOO-
IIUM.

Il monosrHa XX B. O03HaMEHOBaJacCh NAIBHEUIIMM COBEPIICHCTBOBAHUEM
TEXHUYECKUX CPEICTB aBTOMATUKU U IIUPOKHUM, XOTSI 1 HEPABHOMEPHBIM ISl pas-
HBIX OTpaciied HapOAHOTO XO35WCTBA, PACHPOCTPAHEHUEM aABTOMATHUYECKHX
YOPABJISIIOUIMX YCTPOMCTB € MEPEX0J0M K 0oJiee CIIOKHBIM aBTOMAaTHYECKUM CH-
CTE€MaM, B YaACTHOCTH B MPOMBIIIJIEHHOCTA — OT aBTOMAaTU3allUU OT/EJIbHBIX arpe-
raToB K KOMIUJIEKCHOW aBTOMAaTH3allMM 1EXOB U 3aB0JI0B. CylIECTBEHHON 4YepToit
SBJIIETCSI UCIIOJIb30BAaHWE ABTOMATHKKM HAa OOBEKTaX, TEPPUTOPUATIBLHO PacHoio-
YKEHHBIX Ha OOJBIINX PACCTOSIHUSIX APYT OT APYra, HampuMep KPyHHbIE MPOMBIIII-
JIEHHBIE Y DHEPreTUYECKUE KOMILUIEKChI, CHCTEMBbI YIIPABJICHUS] KOCMUYECKUMH Jie-
TaTeJIbHbIMU anmnapaTtamu u T. A. {1 CBA3U MeXIy OTIAEIbHBIMU YCTPOUCTBAMHU B
TaKuX CHUCTEMaxX MPUMEHSIOTCS CPEJICTBA TEIEMEXAHUKHU, KOTOPbIE COBMECTHO C
YCTPOMCTBAMHM YIIPABJICHUS U YIPABISIEMbIMH O0BEKTaMU OOpa3yrOT TeJleaBTOMA-
TUYECKHUE CHCTEMBI. BOmbIoe 3HAYeHNE TP 3TOM MPUOOPETAIOT TeXHUYECKHe (B
TOM YHCJIE TEJIEMEXaHUYECKHUE) CpeACTBa cOOpa MU aBTOMATHYECKOW 00pabOTKH
uH(popMaIuU, TaK KaK MHOTHUE 3aJa4d B CIOKHBIX CHCTEMax aBTOMATUYECKOIO
YIPABJICHHUS MOTYT OBITh PEIICHBI TOJHKO C MOMOIIBIO BHIYUCIUTEIILHON TEXHUKH.
HakoHel, Teopusi aBTOMaTHUYECKOTO PETYJIMPOBAHUS YCTYMAET MECTO 0000IIEHHON
TEOpUH AaBTOMATHUYECKOTO YIIpPaBICHUS, OOBEIUHSIONICH BCE TEOPETUUYECKUE ac-
MEKTHl aBTOMATUKH U COCTABJISIONIEH OCHOBY OOIIEH TEOPUHU yTIPABIICHHUS.

BaxxHbIM TMOHSTHEM aBTOMATUKH SBISIETCS «aBTOMaT». ABTOMAaT (OT

rped. autdmatos —CamMoJIeCTBYIOIINI) — CAMOCTOSITENIbHO JIEHCTBYIOIEE YCTPOM-
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CTBO (MJIM COBOKYITHOCTh YCTPOWCTB), BHITTOJIHAIOIIEE TI0 3a/IaHHOM MporpamMme 0e3
HETMOCPEACTBEHHOTO Y4YacTHsl YEJIOBEKa MPOIECCHl MOIYYCHUs, MPeoOpa3oBaHus,
nepeaadyd M WCIOJB30BAHMS JHEPrUH, Marepuaia u uHbopMmaruu. ABTOMATHI
MIPUMEHSFOTCSI 1711 TIOBBIIIICHHSI TIPOU3BOAUTEIHLHOCTH U OOJIETYCHHSI TPyla YeIlo-
BEKa, JUII OCBOOOXKJEHHUS €T0 OT pabOThl B TPYAHOIOCTYITHBIX WJIM OMACHBIX IS
KU3HH YCIIOBHSIX.

Tax >xe aBTOMAT — OJIHO U3 OCHOBHBIX TIOHATUN KUOSPHETUKHU; abCcTpaKTHAs
MOJICNIb TEXHUYECKOW WM OMOJIOTMUECKOW CHUCTEMBI, TepepadaThiBaroias IucC-
KpeTHy0 (uudpoByr0) HHPOpPMALMIO JUCKPETHHIMH BPEMEHHBIMU TaKTaMHU.
Haubonee n3yueHbl KOHEUHBbIC aBTOMAThl. M3ydeHneM Takux aBTOMAaTOB 3aHHMMa-
€TCSl TEOpHUST AaBTOMATOB.

Taxxe B TeXHUKE BBOAMUTCS MOHSITHE «aBTOMATHUYECKOE YITPABICHUE)» — CO-
BOKYITHOCTh JICWCTBHI, HANPaBICHHBIX Ha MOJACp)KaHUE WIHA yJIydlieHne (QyHK-
IIMOHUPOBAHMSI YIIPABISIEMOT0 00beKTa 0€3 HEMOCPEACTBEHHOTO yJacTUs YeloBe-
Ka B COOTBETCTBHUH C 3aJ]aHHOM IIEJIbIO yIpaBIeHUS. ABTOMAaTUYECKOE YIIPaBICHHE
IIUPOKO MPUMEHSIETCS BO MHOTUX TEXHUYECKUX M OMOTEXHUYECKUX CHCTEMax JIs
BBITIOJTHEHMSI OTIEpalliid, HE OCYIIECTBUMBIX UEJIOBEKOM B CBS3M C HEOOXOIUMO-
CTBIO TIEPEePA0OTKHU OOJBIIOTO KOJIMYeCcTBAa MH(GOPMAIIMN B OTPAHWUYECHHOE BpPEMS,
JUTSI TIOBBIIIIEHUST TIPOU3BOAUTEIILHOCTH TPy/a, KA4eCTBA M TOYHOCTH PEryIUpOBa-
HUS, OCBOOOXK/ICHUS YeIIOBEKa OT YIpaBlIeHUsI CUCTEeMaMH, (yHKIIMOHUPYIOIIMMU

B YCJIIOBHAX OTHOCHUTEIbHOM HCAOCTYITHOCTH WJIN OITACHBIX JJIS1 3I0POBBA.

1.23a0auu, pewiaemoie npu aemomamuiecKkom ynpaeieHuu

mexnojiocuiecKumu npoueccamnu

3ajada aBTOMaTHYECKOTO YIIPABIEHUS COCTOUT B TOM, YTOOBI TIPH HAJTUYHH
BIIUSIHUS TIOMEX Ha OMpeJeJICHHbIC pabouyue TMoKa3aTelu MallliH WU amnmnapaTtoB
TaK MPOTUBOICHCTBOBATH 3TOMY BIUSHHUIO, YTOOBI IPUHYAUTEIHHO 00eCIIeUrBaIICS

3aJJaHHBINA 3aKOH (MJIM XapakTep) U3MeHeHus pabouux mokaszareneil. Takum oOpa-
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30M, Oylarojapsi aBTOMaTU4ECKOMY YNPABICHUIO PEryJMpyeMasi BETUYMHA MOXKET
COXpPaHATh WJIK BOCIIPOU3BOJAUTH IIPEAIMCAHHBIEC €11 3HAYEHUSI HE3aBUCHMO OT BO3-
JIEUCTBHS TTIOMEX WIIM BO3MYIIICHUM.

IIpyn HaIMYMM aBTOMATUYECKOTO PEryJMPOBAHMUS COKPAIIAETCS MPOIOJIKU-
TEJIbHOCTh MPOTEKAHUS MEPEXOJHOrO MPOIECCA, BBI3BAHHOTO BO3MYIIAKOLIUM HIIN
peryJiupyoomuM Bo3aelcTBueM. PaBHbIM 00pa3oM MOkeT ObITh oOecreueHa BO3-
MOKHOCTb pa0OTBhI ¢ aBTOMAaTHYECKHUMHU «OTCEUYKaMMU», T.€. C 3aJJaHHbIM OTpaHHUYe-
HUEM BEJIMYMH TOKA, HANPSKEHUA U T.I1.

OcHoBHasl 3aJjaua aBTOMAaTUYECKOT0 YIPABJIEHUSI COCTOUT B OBICTPOM ydeTe
X0J1a PETyJIMPYEMOTr0 MpoLecca U BEIUYUH, ONPEACIISIIOINX €0 XapakTep, a 3aTeM
B (POpMUPOBAHUU BO3JECUCTBUN CHCTEMBI, oOecreunBaroiieil Hanboiee onTuMaib-
HOE peryJiipoBaHue. 3ajaya 3Ta BeCbMa CJIOkHA BCJIEACTBUE MHOTr0oOpasus Mpo-
M3BOJICTBEHHBIX MPOIIECCOB U OOJIBIIOTO Yucia (pakTopoB, BIuAOMKX Ha HUX. Ho,
KpOME TOTO, M CaMU LIeJIH, OCYLIECTBIISIEMbIE PETYIUPOBAHUEM, MOTYT OBITh BECh-
Ma pa3iuyHbIMU. bojee moapoOHO OCHOBHAs 3ajada aBTOMATHYECKOTO YIpaBiie-
Hus (perynupoBaHusi) cOpMyJIHpPOBaHA HUXKE MPHU PACCMOTPEHUU TEOPHH aBTO-

MAaTHUYCCKOI'0 YIIPABJICHUA KaK OTpacCjIkd HAYKH.

1.3 Teopu}l asmomamuiecKozo ynpaesjieHus KaKk ompaciib HayKu

Teopust aBTOMaTHUYECKOTO yNpaBjieHUsl (PEryIMPOBaHUs) CTPOUTCS Ha OCHO-
B€ PYTHX HAYK: TEOPUU AIIEKTPUUECKUX ILIETICH, DIIEKTPUIECKON CBSI3U, MEXaHUKH,
AIEKTPUUECKUX MAIINH, HO BMECTE C TEM OHAa CUHTE3UPYET, pa3BUBAET U 000011a-
eT cojiep Kalllecs B 3TUX HayKax MOJIOKEHUSI.

B 10 e Bpems Teopusi aBTOMaTHYECKOTO PEryJIMPOBAaHUS OTBJICKAETCS MMOJI-
HOCTBIO OT PAaCCMOTPEHUS TaKUX MOHITUN, KaK SHEPTus, TEIIo (Harpes), K03pdu-
LUEHT TOJIE3HOTO ACMCTBUS, UIPAIOIIUX BaXXHYIO POJb B TEXHMUYECKHUX HayKax.
[ToaTomMy oOmiasi Teopusi aBTOMATHU3AIMH IPOILIECCOB HE SBISIETCS (PU3NUECKOU

Teopﬂeﬁ B OOBIYHOM ITOHMMaHHHU 3TOIO CJIOBa, a CKOPECC IMOXO0AUT HaA MaTCMAaTH4C-
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CKHE TEOPHUH, TAKKeE JIMIIEHHbIE KOHKPETHOTO SHEpreTuyeckoro cojaepsxkanus. Ho
P BCEM CXOJCTBE C MAaT€MAaTUYECKUMH TEOPUSIMH TEOpUsl aBTOMATUYECKOTO
yIpaBieHus (peryJMpoBaHuUs) BCE K€ HE MOXKET OBITh CBEJCHA K HUM M3-3a OTCYT-
CTBHUS B MOCIEAHUX MOHSATUN O MPUYUHHON 3aBUCUMOCTU U 00 OJHOCTOPOHHEW U
YIIPaBISIOUIEH CBSA3U.

N3ydaemoe B TeOpUU aBTOMATHYECKOTO PETYJUPOBAHUS MPOXOXKICHUE CUT-
HAJIOB aBTOMATU3UPYEMBIX MPOIECCOB («UH(POPMAIIUK» ) TPOUCXOIUT BO BPEMEHH,
a caMHM CUTHaJbl MOTYT IMpETEpIIeBaTh HEXKEJATEeNIbHbIE U3MEHEHUS aMILIUTYbI,
dbopmsbl 1 T.10. [0 cymiecTBy riaBHOE BHUMaHUE B TEOPUM aBTOMATHYECKOTO pery-
JUPOBAaHMS OOpallleHO HAa KaueCTBEHHYIO CTOPOHY B3aMMOJACHCTBUS MEXIY pas-
JUYHBIMU 3JIEMEHTAMU CUCTEMbl U Ha MOBEJEHUE BCEM CHCTEMBbI B pE3yJIbTaTe
3TUX B3aUMOJIEUCTBUM.

Teopusi aBTOMaTUYECKOT0 PEryJIMPOBAHUS KaK OTPAciib HAyKU pPa3BUBAJIACH,
HaunHas ¢ 20 - 30-x rr. XX B. U ee pazputue Oynet mpooipKaThes Aanbiie. [1o-
TOMY MMEET MECTO CYIIECTBOBAHME MHOTOYHUCICHHBIX TEPMUHOB /I OJHUX U
TeX K€ MOHATUN. B nmexnmsix OyayT yKas3bIBaThCsl TAKXKE MapauieIbHbIE TEPMUHBI
(CMHOHUMBI), TPUMEHSIEMbIE B TEXHUYECKOU MpaKkTUKe U B nuTepaTtype. B Hacros-
niee BpeMs TEOpHs aBTOMATUUYECKOTO PEryJIMpOBaHUS BBIPOCIA B CaMOCTOSATEIIb-
HYIO OTpacib HAyKHd €€ CBOMMH XapaKTEPHBIMU MOHATUSIMHU, METOAAMU, KPUTEPHU-
SIMH U CUMBOJIAMHU.

TepMuH «aBTOMaTUKa» MPOUCXOAUT OT IPEYECKOr0 CIOBA — KaBTOMATOC», YTO
03HAYaeT «CaMOABMXKYIIUWCS». [lepBoHaUanbHO 3TOT TEPMUH MPUMEHSJIICS IS
0003HaYEHUS JUKOBUHOK, CAMOJIBIKYIIUXCS WA CaMOJICHCTBYIOIINX YCTPOMCTB.
B Haiie Bpemst 3TO MOHATHE 3HAYUTEIBHO PACIIMPUIIOCH U JJISI HETO CYIIECTBYIOT
pa3InyHbIEC ONPECICHUS.

[Toxany#i, Hanbosiee MOJIHOE W3 HHUX CJEAYIONIee: TEPMHUH «aBTOMATHKa»
03HA4YaeT OTPaCib HAYKH U TEXHUKH, OXBATHIBAIOU[YIO0 COBOKYITHOCTh TEXHUYECKHUX
CpPEACTB U METOJIOB, 0OCCIEUMBAIONINX BHICBOOOXKICHHE YEJIOBEKa OT HEMOCPE/-

CTBCHHOT'O y4YaCTusd B IMPOU3BOACTBCHHOM IIpOLECCC, B HACTH, CBSI3aHHOM C BBI-
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NOJIHEHUEM (DYHKLMH KOHTPOJI U YIPABJIEHUS MPOLIECCAMU IIyTEM YCTAHOBJICHUS
COOTBETCTBYIOIIMX CBSI3€H MEXKIYy MalllMHaMU (yCTpOMCTBaMM), OCYILECTBISIOLIH-
MU 3TOT IpOILIECC.

[Tonq aBTOMAaTUYECKUM YCTPOMCTBOM IIOHMUMAETCS YCTPOWUCTBO, OCY-
LIECTBIISIIOLIEE YIPABICHUE WM KOHTPOJIb IPOU3BOACTBEHHOIO IMpOLiEcca B 3aBH-
CHUMOCTH OT 33JaHHBIX YCJIOBUU U 0O€CTIeunBaloiee BEICBOOOKICHHE YEI0BEKa OT
BBITNIOJTHEHUSI 3TUX (PYHKIIMH.

Takum o0Opa3om, aBTOMAaTHYECKOE YCTPOMCTBO, T.€. YCTPOMCTBO, NEHWCTBYIO-
niee 0e3 HEMOCPEICTBEHHOTO YYacTHs Ye€lIOBEKa, MOXKET BBINOIHATH (PYHKLIMU
KOHTPOJIS, 3alLlUThl, YIPABICHUS U PEryJIMpOBaHUs, T.€. BCE OCHOBHbIE (DyHKILINH,
HEOOXOUMbIE ISl YIpaBieHUs JII000H MallMHON WK JIOOBIM MPOU3BOICTBEH-
HBIM IPOLECCOM.

Hapsiny ¢ TepMuHamMu aBTOMaTHKa, aBTOMAaTUYECKOE PEryJUPOBAHUE YaCTO
MOJIB3YIOTCSA JPYTUM PAcCHpOCTPAHEHHBIM TEPMHUHOM - KHOEpPHETHKa, KOTOPBIN
IpeJIcTaBiIsIeT co0oi OoJiee MUPOKOE MOHITHE, BKIFOYAIOIIEE aBTOMATHKY KaK He-
KOTOpY!0 yacTb. Haio cka3aTh, 4TO CIOBO «PETYISATOPY» NPOUCXOIUT OT JIATUHCKO-
IO CJI0Ba «YIPaBIISIOIINI», KOTOPOE B CBOIO Ouepeslb 00pa30BaHO OT IPEUYECKOIr0
CJIOBa «KHOEpHecui», T.€. KOpMUMH, pyJIeBOM, IpaBuTeidb. B cBoe Bpems emie
[1naToH nmoabp30Baics 0J10BOM «KHOepHETHKay, a Amnep B 1840 r. Bocnonb3oBaiics
UM JUIs Ha3BaHMsI Hayku 00 ympaBiaeHMHM rocynapcrBoM. Choycrtsa crozierue, H.
Bunep okoHyaTenpHO BBENI B IIMPOKOE YHOTPEeOJEHHE 3TOT TEPMHH, KOTOPBIN
BECHMa YJa4HO BBIPAKACT 3aKIOYEHHBIM B HEM CMBICIL.

[To onpenenenuto Bunepa, «kuOepHEeTHKa - HayKa O CaMOYIPABIISIIOLIUXCS
cUcTeMax M oOpa3oBaHMIX: MalIMHAX, OpraHu3max, obmecrtse». Kudepueruka 3a-
HUMAETCsI U3yUYEHUEM CUCTEM JII000M MPUPOJbI, CIOCOOHBIX BOCIPUHUMATh, Xpa-
HUTh U niepepadbaTbiBaTh MHPOPMAIINIO U UCIOJIB30BaTh €€ JUIsl YIPaBICHUS U pe-
ryaupoBanusi. Ha mepBom MexxyHapoJHOM KOHrpecce o kubepHetuke B Hamrope
(1956 1.) ObL1O AaHO HauboJIee MUPOKOE, HO MEHEEe KOHKPETHOE OIpeIeSIeHUE KU-

oepuetukn: «KubepHeruka ecTh UCKYyCcCTBO 3 dekTruBHOTO neiictBusy. Kubepue-
19



THKa B IPUJIOKEHUH K 33a/1a4aM TEXHUKHU BBIJEISIETCS B CAMOCTOSTENIbHYIO OTPaciib
HAYKU - TEXHUYECKYIO KHOCPHETHUKY.

Hecmotps Ha 3T0, 3a1a4u 1 MpoOJIEMbl aBTOMATUKHA M TEXHUUYECKON KHOEepHe-
TUKHU B 3HAUUTEILHON CTETNEHH COBIIAJIal0T U TOYHOTO pa3rpaHUUYEHUS] MEXIy HU-
MU TPOBECTH Henb3s. [loaToMy mMHOTHA B JuTepaType 00a ITH TMOHSTUS OTOX-
JIECTBIISIIOT U JAIOT UM TaKoe OOBbEIMHEHHOE OMpEJEICHUE: «CUCTEMa, CITysKaras
I) nna mepenauu curHanga wiad uHGopManuu B TOW WM uHOM dopme, 2) s
YIPABJICHHUS OJTHOM WJIM HECKOJLKUMHU TIEpeMEHHBIMIY. JIJisT 000UX ITHX CIydacB
OylneM Ha3blBaTh MOHATHS «CHUCTEMOW aBTOMATHYECKOIO PEryJIUPOBAHMS, WU
«kubepHeTHueckoi cucteMoi». [Ipu 3Tol mepeaava curHajga COCTOUT B yIIpaBiie-
HUU OJHOM MEpPEMEHHOU (Ha BBIXOJIE) B COOTBETCTBUU C APYroil mepeMeHHOU (Ha
Bxoze). [loaToMy cuUCTEMBI WM YCTPOWCTBA, UMEIOIIKE JIeJI0 C CUTHAJlaMU, BOC-
MpUHUMAIOIIKE, TPeoOpa3yroIre, Mepeaaronue, XpaHsime, oopadaTbIBaomue
WIM UCTIONB3YIoNue WHPOPMAINIO (CUTHAIBI) W paboTaromue B COOTBETCTBHH C
oTIpe/IeJICHHBIMK TIPaBUIaMH, OyJIeM Ha3bIBaTh CHCTEMaMH aBTOMAaTHYECKOTO pe-

ryJIupoBaHus (YIpaBICHUs) WIH KHOCPHETUUECKIUMH CHCTEMaMHU.

1.4 Ponv 6axanaepa u e2o npogheccuu npu agmomamuzayuu

mexHo10cu4eCKux npoyeccos u npou360()cm6

Ponp unxenepa, 6akaiaBpa B COBPEMEHHOM OOIIECTBE BEJIMKA U B TIEPCIICK-
TUBE OyJeT UMETH ellle Oobliee 3HayeHue. Camo CII0BO «MHXKEHEP» (PpaHIly3CcKo-
ro IPOUCXOXKJEHUS U MOAPA3yMEBAET YEIOBEKAa TBOPYECKOIO, CIIOCOOHOTO K CO-
31aHUI0 HOBOTO. [IOHATHE «TEXHUKA» TAKXKE CBSI3aHO C TBOPYECKUM XapaKTEPOM
Tpyaa. OHO NPOUCXOIUT OT CIOBA TEXHE», KOTOPHIM B J[peBHei I'perun xapak-
TEPU30BAJIU PEMECIICHHUKOB, OCOOCHHO MPOCIIABUBIINXCS CBOMM MaCTEPCTBOM.
OnHako B COBPEMEHHBIX YCIOBHIX PEBOJIOIMOHHBIX U3MEHEHUM B cpepe maTepu-
aJbHOTO MPOU3BOJICTBA U B CUCTEME TEOPETHUYECKUX M MPUKIAJAHBIX HAYK (PyHK-

U HMHXXCHCpPA CTAHOBATCA Ooiee OTBCTCTBCHHBIMH, TBOPYCCKHMHU, H IIOHATUC
20



«MHXEHEP» B CHITY OOBEKTHBHBIX M3MEHEHUH BHOBb IIPHUOOpETAET MPEKHUN TBOP-
yeckuil cMmbIcit. Teneps u B OyayiieM, korja paboTy B cepe YMCTBEHHOIO Tpy/ia
OyIlyT BBIMOJHATH BBIYUCIUTEIbHBIC MAIlMHBI, BO3MOXKHOCTH [IJIi TBOPYECKOE
HAy4YHOW NEATEIbHOCTH WHXXEHEpa paciupstoTca. MHKEeHepbl MOTYT U JOJIKHBI
HETMOCPEICTBEHHO TMpeBpaIiaTh HayKy B MPOM3BOJCTBEHHYIO CHIIy OOIIECTBa, WC-
MOJIb3YS €€ JOCTHXKEHUA ISl MOBBIIEHUS IPOU3BOJIUTEIBHOCTH TPYAa U Ka4eCTBA
MPOAYKIIMHU B chepe MaTepruaaIbHOIO MPOU3BOICTBA.

Ponp mmxenepa, 6akanaBpa u nanee OyJeT oueHb Beluka. be3 HoBewIei
TEXHUKHU, 0€3 HOBBIX OTKPBHITUM U HOBBIX MPOHMKHOBEHUH B TalHBI IIPUPOJIBI HE
MOT'YT paboTaTh HHXEHEPHI, 0COOEHHO aBTOMAaTYMKHU. [109TOMY OHU JTOJKHBI OBITH
CHEIUATINCTaMH, CTIOCOOHBIMH TBOPYECKH, HA BHICOKOM HAYYHOM U TEXHUYECKOM
YPOBHE peliaTh CTOSIIHME Mepe]] HUMH 3a/1aud M T€ MPOOJIEMbI IITMPOKOTO IJIaHa,
KOTOpPBIE 3aTPAaruBarOT BCE CTOPOHBI JCSITEIBHOCTH YEIOBEKA.

Bxilag TeXHUYECKON MHTEJUIMTEHUUH B PAa3BUTHUE COBPEMEHHOW HAyKH 3a-
KJIFOYAeTCs B TOM, UYTO OHAa, MCIOJIb3ysl OpraHbl rOCYJapCTBEHHOTO YIPABJICHUSA
HapOJHBIM X035UCTBOM, CUCTEMY XO3SICTBEHHBIX U OOIIIECTBEHHBIX OpraHU3allnii,
aKTHMBHO YYacTBYIOT B pa3pabOTKe JOJTOCPOYHON TEXHUYECKON MOJMUTHKU TOCY-
JapCTBa, B BBIPAOOTKE KOHKPETHBIX MEP MOBHITICHUS 3PHEKTUBHOCTH U KaueCTBa
MIPOM3BO/ICTBA.

Takum o0pa3om, TEXHUYECKAss UHTSJUTUTEHIIUS MPOMBIIIIEHHBIX MPEINpHs-
TUW, 3aHUMasi BaXXHBIC TTO3UIIMK B OOIIIECTBEHHOM IPOM3BOJICTBE, BMECTE C pabo-
YUM KJIaCCOM, YYEHBIMU BBICTYNAET OJHOM M3 OCHOBHBIX JBUXKYIIMX CUJI HAYYHO-
TEXHUYECKOTO Mporpecca, MposBiisiss O0IbIITYI0 aKTUBHOCTh B YCKOPEHUH €0 TeM-
noB. M3MeHeHWe cocTaBa TEXHUYECKOM HWHTEIUINTCHUUU XapaKTEPU3YETCAd HE
TOJILKO TOBBIIICHUEM YPOBHSI 00Opa3oBaHUs, HO M TMOSBJICHHUEM HOBBIX CIICIHAIb-

HOCTEM, TAKMX KaK JIEKTPOHIIMUK, IPOrPaMMUCT, MEHEKEP, AU3ANHED U JIP.
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Paznen 2 Metoanyeckue yKa3aHus K NPaAaKTH4YeCKOM padore Ne 2
«ABTOMATHKA B IOUCTOPUYECKOM NepHoae 1 AHTUHYHOCTH. ABTOMATHI
CpenneBexoBbsi, 3110xu Bo3po:xknenuss u HoBoro Bpemenn»

2.1 Aemomamuka é 0oucmopudecKkom nepuooe

[TepBbie camMOIEUCTBYIOIIME YCTPOMCTBA MOSBWINCH €IIIE€ B TTyOOKOM JIpeB-
HocTu. [Ipumepamu mMepBBIX ABTOMATUYECKUX CUCTEM MOTYT CIIYXKUTb OpYIus
0XOThl. JIyK M CTpesnbl U3BECTHBI ABECHALATh ThHICAY JIET. JpeBHUE OXOTHHUKU HC-
MIOJIB30BAJIH JIOBYIITKHA Ha 3BEPUHBIX TPOIMAX B BHJIC MAAIOIIETO OpeBHA WA CETH-
JOBYWIKU. B 3TOT mepuoa HaXoOsuT CBOE MPUMEHEHUE TAKKE CaMOCTPEIbI, 10 CUX
MOp MCHOJIb3yEMbIE HEKOTOPBIMU CEBEPHBIMU HAPOAAMU, HAIPUMEP, KOMHU CTaBH-
JI CaMOCTPEJIbI Ha 3BEPsI, a TAKXKE JIsI OXPAHBI CBITHIIUII SI3BIYECKUX OOTOB.

JlanbHeWImuM  pa3BUTHEM  CaMOCTPEJIbHOW TEXHMKHM CTall  apOa’ner
(bp. arbaléte, ot nozmue-nat. arcuballista: nar. arcus — nyxk u ballista — mera-
TEJBHBIA CHAPS) KaK CTPEIKOBOTO, TaK U OOJITOBOTO THIIA.

B noucropuyeckoMm nepuoje NpUuMEHEHUE aBTOMATHUYECKON TEXHUKH HOCH-
JI0 AMU30/IMYECKUN XapaAKTEP U CIY>KUJIO YUCTO YTUIUTAPHBIM, IPAKTUYECKUM IIe-
M. [IpuMmeHeHrne camMoIeNCTBYIOMINUX YCTPOMCTB OTPaHUYMBAIOCH MCIIOIb30Ba-
HUEM WX JJI1 OXOThI U 3aIIUTHI OT JUKHUX 3BEPEN U MOCTOPOHHUX. [Ipu 3TOM B Ka-
YECTBE DHEPIUHU, NPUBOJAILICH B JICMCTBUE aBTOMAT, UCIOJb30BaIach CHJIA HATS-
HYTOW BEPEBKHU, CUJIa YIPYTOCTH BETBU WJIM CTBOJIA JIEpeBa W/WIIM CHUJIA TSXKECTU

rpy3a (IIpOTUBOBECA), IPUBA3AHHOTO K YyBCTBUTEIBHOMY AJIEMEHTY.

2.2 Aemomamuxka aHmuuHocmu

B anTH4HOCTH 3HauYeHME aBTOMATHMKU HE U3MEHWIOCh. B JlpeBHem Erunte
JUTSL 3aIIUTHI YChIMATBHUI] ()apaOHOB HCMOIB30BAIMNCH CHCTEMBl XUTPOYMHBIX JIO-
BYIIEK: CaMOCTPEJbl, OOPYIIMBAIOIIMECS TOTOJIKH, TIUTHI-KIIEPEBEPTHIIMINY U

MHOTHUC APYTHC. I[Tomumo 3alIUTHBIX MCXAaHU3MOB B dHTHUYHOCTHU CYIICCTBOBAJIN U
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pa3zHO0Opa3Hble MAlIMHBI BOGHHOTO Ha3HaueHus. Tak, Hanmpumep, Ha BOOPYKEHUH
apmMuu PuMckoi uMriepuu ObUIM CTpeIOMeTaTeNbHbIE MAlIMHbBI (KaTamyabThl [4]) u
Oammuctel (nat. ballista, ot rped. ballistos — «Gpocatby).

B npeBHerpedyecknx TeaTpax HUCIHOIb30BAINCH CIEUATIBHBIE MOABEMHBIC
MEXaHU3MBbI — 30peMBI (0T Irped. eoreme — MOJHUMAIO).

B 310Xy aHTHYHOCTM HEOJHOKPATHO CO3/aBAIIMChH YCTPOWCTBA, UMUTHPYIO-
M€ JIBIXKEHMSI JKUBBIX CYIECTB 0€3 BUJIMMOIO ydacTus IBMxKyuled cuibl. [Ipak-
TUYECKUE 3HAYCHUSI TAKUE «aBTOMATh» HE UMEIH, HO, OCTABasICh 3aHUMATEIbHBI-
MU WUTPYLIKaMH, OHU OKa3aJUCh CBOEr0 poja MPEAlIeCTBEHHUKAMU COBPEMEHHBIX
aBroMaroB. Tak Apxut Tapenrckuii (VI —V BB. 110 H. 3.) U3rOTOBWJI «JIETAIOIIETO
roiy6s», Imutpuit ®anepckuii (111 B. 10 H. 3.) — «TOM3AIONIYIO YIUTKY».

Haunbonee uzpectHsl aBTOMaThl ['epoHa Anekcanapuiickoro (I B. 1o H. 3.).
ABtomar ['epoHa 7151 IPOJaK «CBSIIEHHOW BOJBI SBHJICS MMPOOOPA30M aBTOMa-
TOB JUIA OTHYyCKa Xuakocteu. Taxxke ['epoHy nmpuHaziexan aBTOMAr, KOTOPBIUA
pacmaxuBai ABepu xpama. MexaHu3Mbl U aBTOMaThl ['€pOHA HE HAILLIM CKOJIBKO-
HUOYIb IUPOKOTO MPAKTUIECKOTO NTpuMeHeHuss. OHU ynoTpeOsuich B OCHOBHOM
B KOHCTPYKIMSAX MEXaHMYECKUX Urpyliek. OH MOCTpOUI Tearp MapHUOHETOK, HC-
MOJHSBIIUX MSATUAKTHYIO MbECY O BO3BPAILCHUM TPOSHCKUX repoeB. B kauecTBe
WCTOYHHUKA SHEPTHH ISl CBOMX HM300peTeHui ['epoH MCIoJib30Bali B OCHOBHOM
IUAPOCTATUYECKYI0 HArpy3Ky, HEKOTOpbIE MPUBOAWINCH B JBUKEHUE MOJ JEH-
CTBHMEM IIEPErPETOTO Mapa.

3HaAaMEHUT JAPYroll APEBHErPEUYECKU MAaTEMATHK, MEXAHUK U UHXKEHEp Ap-
xumen (287 r. 1o H. 3. — 212 1. g0 H. 3.) U3 Cupaky3. Ero reHuro npuHaIJICKUAT
n300peTeHne moymcracta (cucreMa OJOKOB JUIsl TOMHSITHS KPYyMTHOTOHHAXKHBIX
Ipy30B), KpaHa U OECKOHEUHOT'0, UJIM apXUMEA0Ba, BUHTA, UCIOJIb3YEMOI0 10 CHX
nop B Erunte aJist noibema BOJBbL.

B npeBHOCTH aBTOMAThI TPHAYMBIBATN W300pETATENU-OAMHOYKHA, H, KaK
MIPAaBUJIO, B €IMHCTBEHHBIX AK3eMIUIApax. [[pyueM B OCHOBHOM MOCTPOEHUE aBTO-

MaTOM OCHOBBIBAJIOCH HE Ha CTPOTOW TEOPETUYECKON 0asze, a Ha MeTone Mpod U
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OIMOOK, a TaKKe HAa MHTYUTHBHBIX JIOTaJKaX aBTOpa. ABTOMATHI TOTJIa HOCHIIO
XapakTep CKopee MPOM3BEICHHs MCKYCCTBA, HEXEIH MPAKTUYECKU MPUMEHUMOM
Bemu. [Ipy 9TOM aBTOpBI HE PaCKPBIBAIH BCEX CEKPETOB MOCTPOCHUS TaHHBIX Ma-
IIVH.

B aHTHYHBII TEpHO aBTOMATHI B OCHOBHOM HI'PAJI BTOPOCTEIIEHHYIO POJIb,
Tak Kak paboOBIaJeNbyecKoe OOIIECTBO HE HMMENO MOTPeOHOCTH B OOJETrYeHHU
Tpyza paboB, MO3TOMY aBTOMAThI TOTO BPEMEHH 3a4acTyIO HUCIIOJIb30BAIUCH TOJb-
KO JIJISl YBECEJUTENBHBIX IIeNICH WU SMU30AHYECKH B XOJI€ BOOPYKEHHBIX CTOJIK-

HOBEHUU.

2.3 Aemomamut Cpeonesexoswvsa u ynoxu Bo3porcoenusn

CyIiecTBEHHO TOBIUSIO HA Pa3BUTHE aBTOMATUKU H300PETEHUE YACOB C
npyxuHHBIM TIpuBosIoM (I1. Xenneitn B I'epmanuu, XVI B.) 1 0COOEHHO MasTHH-
KoBbIX yacoB (X. ['oitrenc B ['ommanauu, 1657 r.), B KOTOPBIX BOEPBBIE UCIOIb30-
BAJIUCh MPUHIMUIBI U MEXAHWU3MBI, MOTYUYMBIINE BIOCIEACTBUU IIUPOKOE MPUME-
HEHHE B aBTOMarax. ABTOMAaThl ATOTO NEPUOJA HOCUIIA TOJIBKO Pa3BIIEKAaTEIbHbIN
XapakTep — JIJIsl YBECEJIEHHUs MPABUTENIEN U 3HATHBIX BEIbMOXK. B mepuoa paHHero
dbeonanu3ma MpoU3BOACTBO UMEIO B OCHOBHOM PYUYHOHM XapakTep, 4TO OBLIO J10-
CTaTOYHO JIJISI TPOU3BOCTBA TOBAPOB JUIsl COOCTBEHHOTO MOTPEOICHUSI.

Tax Ans6ept Marayc (1193 — 1280), Benukwii, B XIII B. n306pen mexanu-
YECKOI0 «YEJIOBEKA-IPUBPATHUKA», KOTOPBIA OTKpPBIBAJI ABEPh M KIIAHSIICS IOCE-
TUTENAM. 3HaMEHUThIN Hemelkui yuenbld XV Beka Permomontan (1436 —1476)
CKOHCTPYHPOBAJ JIETAIOUIYI0 MYXy M OpJia, MAalIyIIErO KPbUIbSIMU M KHUBAKOLIETO
rojoBoil. Opén, Kak ObUIO 33AyMaHO, MPUBETCTBOBaN MMIlepaTopa CBsIIEHHON
Pumckoii umnepun Makcumunuana I (1459 —1519).

Jleonapno na Bunum (1452-1519) anst BcTpeuwn roctuBiiero B Muiane ko-
pons JlromoBuka XII U3roTOBWII J1bBA, KOTOPBIX LIEI [0 TPOHHOMY 3ally U y MOJ-

HOXUS TPOHA OTKPBIBAJI JIAIIAMU I'PY/ib, BBICHINAsA K HOram Kopouis auinuu. M3sect-
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Hbl OINHCAHUSI «TOBOPSAIIEH T0JIOBBI», co3gaHHOM Pomkepom bakonom (1214—
1294), «yKpOTUTEILHUILIBI 3ME», MOCTPOEHHON MeXaHUKOM ["acToHOM Jlemanom.
B cpeaneBekoBoii EBporie aBToMaTu3M paccMaTpuBajiach Kak MPOSIBICHHUE
YEepHOM Maruu, KOJITOBCTBAa M OECOBCKUX CUJI. Pelurmosnoe MUpOBO33pEHUE Me-
mano OypHoMy pa3BuTHIO aBToMaTuku. bopr6a Csitoit MHkBu3uLuu ¢ n3o0peTa-
TEJISIMH TIPUBEJIAa K 3aKPBITOCTH HAay4YHBIX 3HaHUI. Bosi3Hb 0OBUHEHUI B epecH 3a-
cTaBisiiia yueHbIXx CpellHEeBEKOBbs CKPhIBATh CBOM M300peTeHMs. DTO ObLIO CBs3a-
HO C PEJIMTMO3HBIMU BO33pEHUSIMH Ha bora kak eauHCTBEHHOTO TBOpLA — Jlemuyp-

ra. TBOpI/ITB MOT TOJIBKO OH, X1 YCJIOBCK HC MOT 6paTI> Ha ceOos 9Ty pOJIb.

2.4 Aemomamur Hosozo epemenu

B XVII-XVIII BB. B EBporne Obu11 04eHb MOMYJIIPHBI BECbMa COBEPILICHHBIE
U JIOPOTHME€ MEXAHWYECKUE UTPYIIKU: «IUCELD aBCTPUICKOro mzoodperatens Ppu-
npuxa ¢or Knayca (1724-1789), cnocoOHBIA aepxaTh TMEpO MW MHCATh
107 pa3nuuHbIX CJIOB; «yTKa» U «puedTtuct» (Pppaniry3ckoro mexanuka Kaka Bo-
kaHcoHa (1709-1789); «mapuxkmaxep» I'. I'pachenbaepa, «roBopsimii 4yeaoBeK»
BeHrepckoro umxkeHepa @Papkama Bonsgpranra ¢on Kemmenena (1734-1804).
«YTka» BokaHCOHa MoOrja BOCIPOM3BOJAUTH JOBOJIBHO OOJBIION KOMIUIEKC pa3-
JUYHBIX ABMKEHUH. OHA HE TOJBKO KpsKajla M MEpe/IBUrajgach, NEPEBAIUBASACH C
00Ky Ha OOK, HO TaKXe IUIaBajia U IUIeCKajlach B BOJE, IBUrajia rojioBOM, pacipas-
Js1a KPhUIbS M IPUBOJMIIA B IOPSIOK IEPhs C MOMOILIBIO cBOEro kimoBa. Kpome
TOTO, YTKa MHWJIa BOAY U KJIEBaJla 3€pHA, «IIEPEBAPUBASH UX C MOMOUIbIO XUMUYE-
CKUX BelecTB. «DIEHTUCT» TOro e aBTopa MpeACTaBisiia coOoi GUrypy B poct
4eJI0BEKa, KOTOpas MOJABW)KHBIMU MAJIBIIAMHM MCIOJIHSJIA 3aJI0KEHHBIE B €T0 IPO-
rpammy 11 menoawmii.

HcTuHHBIME BHUPTYO03aMU CBOEro Jeja ObUIM HIBEHIApCKHE YacCOBLIMKU
ITeep-XKak [po (1721-1790) u ero cein Anpu (1752—-1791) u3 Illo-ne-Pon. Ap-

KHM IIPUMEPOM TBOpPYECTBA J[po-cTapiiero craiu 4achl, MPEACTABIEHHBIE KOPOJIIO
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Ucnanun ®epaunanay VI (1713-1759): kaxnaplii 4ac U3SI1IHO UCIIOJHEHHBIN IMac-
TYIIOK MOAHOCHUJI KO PTY TOPH U TPYyOHJI COOTBETCTBYIOIIEE BPEMEHU KOJIUYECTBO
pa3. Cobaka, exaBiasi y ero HOT, JIJaéM pearnpoBajia Ha MPUKOCHOBEHUE K (QPYK-
tam. Ctousio yopaTh pyKy, Kak Jaii mpekpamaics. Becroit 1770 r. I1.-2K. Ipo co-
3]1aJ1 IEPBOT0 MEXAHUYECKOIO YEJIOBEKA — KYKIIy pa3MEPOM C MSATUIETHETO PeOeH-
ka. OHa cuzena Ha cKameike mepes CTOJIMKOM M Mucaja T'yCHUHBIM IepoM, oOMa-
KHMBasi €r0 B CTOSABIIYIO PSAOM YepHHIIbHUILY. [IprueM He mpocTo cioBa, a 1esbie
dpa3pl U naxe MPEIIOKEHHUS KPacCHUBBIM KaurpaduyeckuMm mouepkoMm. Bech
MPUBOJHON MEXaHU3M pa3Melaics BHYTPU MEXAHUYECKOTO MTUCIA, OTYErO OH BbI-
risen eule ussiHee. Korma MexaHM4eckuid 4esloBeK MUcall, OH JABUTal TOJOBOM,
U3-3a YEro Ka3aJloCh, YTO OH CJIEIUT 3a TeM, 4TO nuiier. OKOHYMB NMHUCATh, OH IO-
ChINaJI JUCT OyMaru MecKoM JJis BHICYIIIMBAHUSI YEPHUJI, a TIOTOM CTPSIXHUBAJI €TO.

Crnenyrommm TBopeHneM cemeiictBa po crana [Inanucrtka. Kykmna HamHoro
IPEBOCXOAWIIA MO CIIOKHOCTH KOHCTPYKLMH NPEAbLAYIIUX MexaHou10B. OHa Wr-
pana Ha (ucrapMOHHH, JIOBKO HaXKMMas MajbllaMd Ha KJIaBUIIM, Ipu 3ToM [lua-
HUCTKA HaTypaJbHO 3arjsbplBajia B HOTHI U JaK€ CAyBaJla C HUX cCOpuHKU. Kpome
TOTO, OHA MOBOpaYMBajia rOJIOBY U TJla3a, Kak Obl CJeds 3a MOJOXKEHUEM PYK, Y
Hee, KaK MU AbIXaHUU, MEPHO B3AbIMAJIACH TPYb.

JIBM>KEHHS BCEX TPEX MEXaHMUECKHX KYKOJ ObLTHM OY€Hb €CTECTBEHHBI. JTU
aupousibl (0T rped. andros — yeaoBek, My>kunHa U eidos — mogo0HbIN) ObUIH U3-
TOTOBJIEHBI B KOMMEPUYECKUX LIEJSAX: UX BO3WIM 10 EBpore, nmokaspiBas 3a IJjaTy.
[ToznHee, B 310Xy MPOMBIIUIEHHON aBTOMAaTUKH, TAKOrO0 pOja YCTPOWCTBA HE HC-
4e3JM COBCEM, a BBIPOAMIIUCH B OOJ€e MPOCThIE U JICHIEBbIE MEXAaHUYECKUE WT-
pywiku. CyliecTBOBaJIM J1aKe LieJble MeXaHuueckue teatpbl. «Tearpamu aBTOMa-
TOB» YKpalllaJi HAaCTOJbHBIE Yachl, KOTOpPbIE MOKYMalu OoraThie JIOU, U OalieH-
HBIE Yachl, COOPYXKaBLIMECS MO 3aKa3aM ropoJckux Biactei. CeronHs, Hanpumep,
B [Ipare 1o cux mop MOXHO BHJETh yackl CTapoOMECTCKOM paTylld, Ha KOTOPBIX
KYKJIbI-aBTOMAThl €XKEYACHO Pa3bIIPHIBAIOT 1EJ0€ MpEACTaBICHUE. 3a4aTKu MpH-

MEHEHUS aBTOMATHYECKOW TEXHUKH MOXKHO OOHApPYXHUTh NpH MaHy(paKTypHOM
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IIPOU3BOACTBCE. CIO,Z[a MOKHO OTHECTH HCIIOJIB30BAHUC ,IIpO6I/IJIOK HJI1 BO3YyXO-
AYBHBIX MCXOB, IIPUBOAUMBIX B IBHXCHHWEC BOASHBIMH KOJICCAMM. I[OpOFOBI/IBHa 141
HCHA/IC)KHOCTb daBTOMATHKHN HC ITO3BOJIAJIM HUCIIOJIB30BATH €€ B KAYCCTBC MHCTPY-

MCHTA B IIPOHU3BOACTBC.

Paznen 3 MeTtoanueckue yKazaHus K NpakTH4eckoi padore Ne 3

«ABTOMATBHI — HCTOYHUKH HpOMbIHIJIeHHOﬁ P€BOJIIOLIAN»

3.1 Aegmomamuvt — UCHMOUHUK RPOMBLULIEHHOIL PEBONIOYUL

ITepBo€ IPOMBINIIIEHHOE UCTIOJIBb30BaHUE aBTOMATOB OTHOCUTCS K X VIII B. —
NepPUOLy MPOMBIIUIEHHONW PEBOJIOLMHU, KOTJAa CPEACTBA TpyJa MPUOOpENH TakKylo
MaTepuagbHyl0 (OpMy CYIIECTBOBaHHUSA, KOTOpas 0OyCIOBMIA 3aMEHYy YeJoBede-
CKOW CHJIBI CHJIAaMH TIPUPOJIHOTO MPOUCXOKAECHUS U PYTUHHBIX IPUEMOB B OpTraHHU-
3allMM TPY/J1a CO3HATEIbHBIM MCIOJb30BaHUEM HAKOIUIEHHOI'O OIBITA.

K aBTOMaTM4eCKMM YCTpPOWCTBaM 3TOrO BPEMEHHU, UMEBIIMM B OCHOBHOM
DKCHEPUMEHTAIIbHBIN XapaKTep, OTHOCATCA: B Poccnn — aBTOMaTnuecKkuid CynmnopT
AHnnpes HaproBa miisi TOKapHO-KONUpPOBaJIbHBIX cTaHKOB (20-e rr. XVIII B.), no-
MJIaBKOBBIN peryisTop ypoBHs Boabl B kotie U. U. I[lomsynoBa (1765), B AH-
TJIMK — LeHTpoOexHbId perynsatop k. Yarra (1784), Bo ®dpannuu — TKaukui
CTaHOK C IPOrPaMMHBIM YIIpaBJICHHEM OT MepQoKapT Uisi BBIPAOOTKU KPYITHO-
y3opuaThix TkaHei XK. Kakkapa (1808) u ap.

B 1784 r. motnanackuii umkenep Jx. Yarr (1736-1819), uzobpen neHTpo-
OEKHBIN PEryJsiTOp YacTOThl BpaIICHHs MEPBOM MapoBOM MaIIMHBI POMBIIILICH-
HOT'O MCHOJIHEHMS, 3alIaTEHTOBaHHOW UM B 1782 r. PerynupoBaHue 4acToThl Bpa-
IICHUS OCYIIECTBISUIOCh ABYMsI cOajlaHCHUPOBAaHHBIMU Ha OJHON OCH Tpy3aMu,
BPAILIAOMIMMUCA CUHXPOHHO C BaJOM MAalIMHbI U COEAUHEHHBIMH C JPOCCEIbHON

3aCJIOHKOH, EPEKPHIBAIOIIEH MPOXOJHOE CEYEHUE MApOBOTo MaTpyoKa.
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YcranoBka nmapoBoil MamuHbl k. YaTTa Ha TpaHCIOPTHBIE O0BEKTHI (TIO-
BO3KHM M KOpaOJM) MpuBeia K CO3JaHUIO0 NMAapOBO30B M MApOXOJ0B, UTO MPUBEIIO K
MOSIBJIEHUIO TPAHCIOPTHOTO MAIIMHOCTPOEHUs. IHTEHCUBHOE pa3BUTHE IMAPOBOU
TPAHCIOPTHOM IHEPreTUKU MOCTABUIIO MEpPEe]l HayKOH 3a/lauy pa3pabOTKu TEOpUHU
pEryJIMpPOBaHMUs, MPUTOTHON JJIsl HPOMBIIUIEHHOTO MTPOEKTUPOBAHUS CUCTEM PETY-
JIMPOBAHUSA.

ABroMarnyeckue ycrporctBa X VIII-XIX BB. OCHOBBIBAIMCH Ha MPUHITUIIAX
M METOJAX KJIACCUYECKOW MEXaHHWKH. Pa3BUTHE SJIEKTPOTEXHUKHU, MPAKTHYECKOE
VCIIOJIb30BaHUE JIEKTPUUYECTBA B BOEHHOM JIEJIE, CBA3U M HA TPAHCIIOPTE IIPUBEIIN
K PSAIY OTKPBITUM U M300pETEHUM, MOCTYKUBIIUX HAYYHOU U TEXHUYECKOU Oazoi
JUISL HOBBIX THIIOB aBTOMATOB, JIEVCTBYIOIIMX MPU MOMOIIM 3JIEKTpUUYecTBa. Bax-
HOE 3HaueHHue uMenu paboThl pycckux yu€Hbix: mzooperenue 1. JI. [lummarom
(1786—1837) maruurosnekrpuueckoro pene (1830) — ogHOTO M3 OCHOBHBIX 3Jie-
MEHTOB DIIEKTPOABTOMATHUKH, pa3paboTka @. W. bamokeBuuem,
B. M. TaraitunikoBeiM U Jp. B 80-x rr. XIX B. pana yCTpOMCTB aBTOMAaTHYECKOMN
CUTHAIN3ALUU Ha JKEIIE3HOTOPOKHOM TPaHCIIOPTE, CO3J1aHNE
C. M. AnocrtonoBbeIiM-bepanueBckuM coBMecTHO ¢ M. @. Opeitnenoeprom nepBou
B MuUpe aBTomMaTHueckoi tenedonHon cranmu (1893—-1895) u mu. np.

Bo3HuKHOBEHHE HOBOM CaMOCTOSITEBHOM OOJIACTH HAYKH W TEXHUKH —
AIIEKTPOHUKH, MPUBEIO K MOSBICHUIO NPUHUUIIHAIBHO HOBBIX JJIEKTPOHHBIX aB-
TOMATHYECKUX YCTPOUCTB M LIENBIX KOMIUIEKCOB OT AJIEKTPOHHOTO PENE 10 YIPAB-
JSAOIMUX BBIYUCIUTENBHBIX MalIuH. [Io Mepe pa3BUTHSI aBTOMATOB paCIIUPSIIACH
UX BO3MOXXHOCTU U 00JIACTU IPUMEHEHUSI.

N3 MexaHn3MOB, BBITIOJHSBIINX OJHY KaKylO-TH00 (QYHKIHNIO 0€3 mpsSMoro
y4acTus 4eJIOBEKa, aBTOMAThl IPEBPATUIIMCH B CIO0KHBIE aBTOMAaTUYECKUE YCTPOl-
CTBa, YCIICIIHO BBHIMOJTHSAIOMUE (QYHKIIMH KOHTPOJISI, PETYIUPOBAHUS U yIIPaBIIe-
HUsA. BMeCTO OTAENBbHBIX aBTOMATOB CTAJIA MPUMEHSTHCSA, OCOOCHHO B MPOMBIIII-
JIEHHOCTHU, DHEPTeTHUKE M KOCMOHABTHKE, aBTOMAaTHYECKHME KOMIUIEKChI, YacTO C

HCIIOJIb30BAHUCM BJICKTPOHHBIX BBIYHUCIIMTCIIbHBIX MAIlIWH.
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[lepBas nmpoMbIlIEHHAs PEBOJIOLKS CO3/1ajla HOBYIO Cpelly ISl YelloBeye-
ctBa. [IpuBens KpecTbsiH C MOJIed U PEMECICHHUKOB M3 MajblX MacTEPCKHUX Ha
babpuku, oHa oOecreynia KOHIICHTPAIMIO U IICHTPATU3AIHNIO YeTIOBEYECKUX YCH-
JUW U TeM CaMbIM — MaccoBOe Mpou3BojicTBO. M300perenus k. Yarra u ap. co-
BEPIIAIOT [IMBUIIM30BAaHHBIN NEPEBOPOT. BiiMsiHMe HOBBIX MalllMH Ha MOBCEIHEB-
HYI0 KU3Hb UMEJIO TOpa3o 0oJiee PEeBOIOIMOHHBINA XapaKTep, YEM CaMU MAITHHBI.
PeBomronusi, cBsi3aHHasi ¢ aBTOMAaTU3alued, NPUBOJUT K OoJiee TIIyOOKUM COILIM-
aJbHBIM TOCJICICTBUSIM, YEM TE€ WJIM HHBIE TEXHOJIOTMYECKUE YCOBEPIIEHCTBOBA-
HUSL.

Ecnu B8 XVII B., korga 60asuHCTBO Jtojiei padoTtanu ot 60 10 70 4 B He-
JIEJTI0, YTOOBI CBECTH KOHIIBI ¢ KOHIIAMH, ¥ BOTIPOC O TOM, YTO JIeIaTh CO CBOOO/-
HBIM BPEMEHEM, HE BO3HHUKAJI, TO YK€ K XX B. /Ui IPOMBIIIUICHHOCTH CTaJla IPH-
emsieMoil 40-yacoBas pabouas Henensi. MHorue pabodne cTand UMETh B HECKOJIb-
KO pa3 0oJibIie CBOOOHOTO BPEMEHH M TI0 MEPE PACTIPOCTPAHCHHS aBTOMATH3aIlUN
WHIUBUyaJIbHAsI TPOU3BOJUTEILHOCTh BO3POCIA, KOJIMYECTBO YEJIOBEKO-4aCOB,
3aTpayrMBaeMbIX Ha KOHKPETHYIO pa0dO0Ty, YMEHBIIUIOCH. DKOHOMUCTAMH TPOTHO-
3UpYEeTCs BO3MOKHOCTh BBEJICHUSI B IIPOMBIIIEHHOCTH 3(0-4yacoBoil paboueit He-
JIeTIu.

Hay4Ho-TexHn4eckass peBoIIoNUs MpruBeia K TpaHCPOPMAIIMA MHOTHUX 4epT
oO1ecTBa. 3anpeT AETCKOTO TPY/la U 3aKOHBI, PEryIUpYIolue 3apad0oTHYIO IJIaTy,
MIPOJIOJDKATELHOCTD M YCIIOBUS TPY/1a, SBOIOIIMOHUPOBAIIN TaK, YTOOBI 3aIIUTUTh
YyeJioBeKa OT AKCTPEMAIbHBIX BO3JEHCTBUIN MPOU3BOACTBEHHOMN Cpeibl. ABTOMATHU-
3a1usi 0CBOOOXKIAET JIt0JIe OT MPOU3BOACTBEHHOM 3aBHcHMOCTU. Pabouas cuna
TIepeMEIIAeTCs ¢ 3aBOJIOB B yUpexaAcHUs (2 QYyHKIIMNA cCaMUX YUPEKICHHUN Bce 00-
Jiee NmepexoauT K paboTe Ha A0OMY), YTO JeNaeT U3 paboyero He y4acTHUKA TEXHO-
JIOTUYECKOTO TIpoliecca, a HabIomarens, KOHTPOJEpa, — «IOCTUHAYCTPUATbHBIC
TPYISAIIHASCS.

HckyccTBO U KyJIbTypa TPAJUIIMOHHO 3aBUCETIU OT MAaTPOHAXXa MPUBHIIETHU-

POBAHHBIX COLMANBHBIX clI0eB. C MOSBICHHEM BCE OOJBIIETO CBOOOIHOTO BpeMe-
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HHU U ICHCKHBIX CPCACTB Y HIMPOKUX CJIIOCB HACCIICHUSA KYJbTYpa U UICKYCCTBO CTa-

JIM 3aHUMATh B KU3HU JITIOJCH 0oJiee 3aMETHOE MECTO.

Pa3nen 4 Metoanyeckue yKka3aHus K NPpakTu4eckoi padore Ne 4
«ABTOMaTHKa XX BEeKa»

4.1 Aemomamurxa XX eéexa

HoBblll 3Tan B pa3BUTHE aBTOMATUYECKOIO YIPABJICHHS XAPAKTEPU3YETCS
BHEJIPEHHUEM B CHUCTEMBI PETYJIMPOBAHUSA U yIIPABIEHUS 3JIEKTPOHHBIX AJIEMEHTOB U
YCTPOMCTB aBTOMATUKU U TEJIEMEXaHUKU. JTO OOYCJIOBMJIO IOSIBIECHHE BBICOKO-
TOYHBIX CUCTEM CIIKCHUS U HABEICHMs, TCICYIIPABICHUS U TEIECU3MEPEHHUs, CH-
CTEMBI aBTOMaTUYECKOTO KOHTPOJISl U Koppekuuu. 50-e rr. XX B. 03HaMEHOBAJINCH
IOSIBJIEHUEM CJIOXKHBIX CUCTEM YIIPABJICHUS IMPOU3BOJICTBEHHBIMU IIPOLIECCAMM U
IPOMBIIIJICHHBIMU KOMILUIEKCAMU Ha 0a3e 3JeKTPOHHBIX YIPABISIOMINX BBIUYUCIIH-
TEJIbHBIX MAIIUH.

Co3znanne 9BM nano HOBBIM TOTYOK /JI Pa3BUTHUSI aBTOMAaTHYECKOM TEXHU-
KM, TaK KaK MX BBIYHMCIIMTENIbHAS MOIIb ITO3BOJIMJIA ABTOMAaTU3UPOBATh HE TOJBKO
«CTapple» MPOU3BOACTBEHHBIC 3a7a4d, HO M BHEAPATH aBTOMATHU3ALUI0 B HOBBIE
cdepsbl yenoBedeckor aesrenpHocTH. CuMOuoTnyeckas cBsi3b OBM u aBTOMara
yK€ HE MO3BOJISIET UX OTAEIUTH APYT OT APyra: TEHACHUUS Pa3BUTHUS OJHOTO KOM-
IIOHEHTA TYT K€ BJICYET pa3BUTHE B APYroil o0aacTu, U HA000poT. i HyX 1 Mpo-
U3BOJICTBA CO3JAIOTCS BCce O0Jiee COBEPIICHHBIE CPECTBa aBTOMAaTU3allMU, KOTO-
pbie TpeOyroT Bce 00Jiee CIOXKHBIX BBIYMCIUTENBHBIX CPEACTB. JTO BJICYET 3a CO-
OOl pa3BUTHE YHPABISAIOLIETO KOMILJIEKCA aBTOMATHKU U JIaXKE CO3/1aHHE HOBOTO
MaTeMaTHYeCKOro ammnapaTa (HOosBJIeHHE KHOSPHETHUKU BOOOIIE U TEOPUH aBTOMa-
TUYECKOTO YNPABJIEHMs B YACTHOCTHU), @ 3TO B KOHEYHOM UTOI'€ IPUBOJUT K TOMY,
YTO HOBBIE Pa3palbOTKH TYT K€ MPUMEHSIIOTCS B PA3IMYHBIX 001acTAX OOILIECTBEH-

HOTO IMPOU3BOACTBA.
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Hcnonp30BaHne aTOMHOM SHEPrUM NPENbSBISIET HOBbIE TPEeOOBaHUS IO
TOYHOCTH YIIPABJICHUS U CKOPOCTH PEAKLIMH, KOTOPBIE HAXOIAT CBOKO PEAIM3ALUIO
B CHCTEMAX <GKECTKOT'0» PEATbHOTO BPEMEHH.

JpyruM TOYKOM Ui OypHOTO pa3BUTHUSL aBTOMATOB CTAJI0 OCBOEHHE OJIMK-
HEro KOCMMYECKOro npoctpaHcTBa. Tak ecin ocBoeHue JIyHbl anmapaTaMu IPOKC-
XOJIUJI0 Mpu oMoty ynpasieHus ¢ 3emin (mpoekTsl «Jlynay CCCP u «Surveyor»
CIA), To yxke 1 ucciieJoOBaH!s IOBEPXHOCTH BeHepbl ObLIM UCIIOIb30BaHbI aB-
tomatudeckue ctaHuuu (npoektbl «Benepa» CCCP u «Mariner» CIIA). [Jans-
Hermee uccnenoBanve COMHEYHONW CUCTEMBI IMPOUCXOIUIIO C ITOMOIIBI aBTOMa-
TUYECKUX CTaHIUU (Harmpumep, npoekt «Voyager» CIIA).

Eme oxnoit BaxkHOW cepoil mpuMEHEHHUs] CUCTEM aBTOMATH3allUU — 3TO
KOHTPOJIb TEXHOJOTMYECKUX MPOLECCOB (AaBTOMATU3UPOBAHHBIE CHCTEMBI YIIPAB-
aeHust TexHojgornyeckum npoueccom, ACYTII), u B yacTHOCTH B aBTOMaTU3UPO-
BaHHBIX cUCTeMax aucneruepckoro ympasieHus (ACHY; anrn. Supervisory Con-
trol And Data Acquisition, SCADA).

BHenpeHue aBToMaTU3allMd B HAy4YHO-UCCIIEI0BATEIbCKYIO (aBTOMATU3HPO-
BaHHbIE CUCTEMbI HayuHbIX HccienaoBannii — ACHU) u KOHCTpYKTOPCKYIO (CUCTe-
MBI aBTOMaTU3UpOBaHHOro npoekTupoBanus — CAIIP) aesTenbHOCTh MO3BOJISET
130aBUTHCS OT PYyTHHHBIX BCIIOMOTAaTENbHBIX ONEpPalliii TAKUX, KaK IUIAHUPOBAHUE
U MPOBEACHUE CEPUN IKCIEPUMEHTOB, 00pabOTKa SKCIEPUMEHTAIBHBIX JAHHBIX,
U T. II., © COCPENOTOUYNTHCS HEMTOCPEICTBEHHO HA TBOPUYECKOM ACHEKTE HAYYHOU U
IIPOEKTHOM JIeATENBbHOCTH. [Ipr 3TOM CUCTEMBI aBTOMATHYECKOTO MPOEKTUPOBAHUS
CaMOCTOSITENIBHO CIEAST 32 COOIOEHUEM HOPMAaTUBHBIX aKTOB U 00JIEr4aroT BbI-
MyCK MPOEKTHOW TOKYMEHTAllMd B COOTBETCTBUU C HUMH, a 3TO 00JierdyaeT BHEA-
peHue IpPOoeKTa B IIPOU3BOJICTBO.

K xonmy XX B. aBTOMaTH3alusi MPOHUKAET BO BCE CQEpPHl YETOBEUECKOU
#u3HU. [10SBASIOTCA aBTOMAaTU3UPOBAHHBIE CUCTEMBI MEHEKMEHTA (ABTOMATHU3H-
poBaHHbIE cucTeMbI yipasieHus npennpustueMm, ACYII) u kak cocTaBHOI yacTu

CUCTEMBl JTOKyMEHTOO0OpOoTa (CHUCTEMBl aBTOMATH3allMU JOKYMEHTOOO0OpOTa,
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CAJl). OT0 mo3BOJSET YNPOCTUTH BEACHHE OYXTaJITEPCKOro yd4eTa, oOJerdaer
IUTAaHUPOBAHKUE MPOU3BOJCTBA, MO3BOJISIET ONTUMHU3UPOBATH MPEANPUHUMATEIb-
CKYIO JEATEIbHOCTh AJISl MOJy4YeHHs! OoJblieil mpuObuin M u30aBUTCA OT U3IEP-
KEK, CBSI3aHHBIX C COJICPKAHUEM M3JIMIIHETO YIPABICHYECKOTO anmapara.

Haunnas ¢ BHenpeHHUs KOHBEMEPHBIX JIMHUM, B MAIIMHOCTPOEHUH BHENPS-
IOTCSI CHCTEMBI aBTOMAaTHYEeCKOro 00padoTku meramia. Oobenunenne 9BM u me-
Tau1000pabaTHIBAIONIETO CTAHKA MOPOXKIAET CTAHOK C YUCIEHHBIM MPOrPaMMHbBIM
ynpasinenuem (UIIY), xotopslit mo3Bosisger 0e3 BMeEIIATEIbCTBA YEJOBEKa yCTa-
HABJIMBATh 3arOTOBKY, 00pabaThiBaTh €€ Pa3IMYHbIMU UHCTPYMEHTAMHU U OTIpPaB-
JSTH TOTOBOE M3JIEINE Ha JAJIbHEWIYI0 00paboTKy. YBelnyeHue TOYHOCTH Cep-
BOMEXAHMU3MOB, UX KOMIIAKTHOCTh U O€3BIHEPIIMOHHOCTh MPUBOJAAT K CO3JAHUIO
MaHUITYJISITOpa («MEXaHUYECKON PyKu»). Pa3BuTHE MaHUITy IS TOPOB MPUBETIO K CO-
3JAHUIO TPOMBIIINIEHHBIX POOOTOB, MPEACTABISIONUX COOOM BBICOKOTOYHBIA Ma-
HUIYJISITOP, OCHAILIEHHBI HEOOXOAMMBIM UHCTPYMEHTapueM (CBapOUYHasi rOJI0OBKa,
3aXBarT, CJI€CAPHbINA MHCTPYMEHT U T. 11.). [IpombllisieHHbIE pOOOTHI MTO3BOJIUIN aB-
TOMAaTU3UPOBATH MPOIECCH 0OPAOOTKH, MOHTaXXa U COOPKHU U3ACIUH.

MHOTOKpaTHO YBETUYHUBIIMICS 00BEM TOBApOOOOPOTA U HOMEHKJIATYPHI
TOBapOB MPEABABIIAECT HOBbIE TPEOOBaHMS K BEACHHUIO CKIIAJCKOTO X03siicTBa. JTO
MPUBOJUT K CO3/IaHHI0 CUCTEM aBToMmaTuyeckoro yrpaniienus ckiagom (CAVYC;
auri. Warehouse Management System, WMS). IIpudem 31ech peub UAECT HE TOJIb-
KO O TpoIlecce MpHeMa U PEerucTpalui TOBapOB, HO U O pa3MEIlEHUU TOBApOB Ha
CKJIaJIE MPU MOMOIIM aBTOMATUYECKUX OCCIUIIOTHBIX MOTPY3YUKOB.

VYciaoxxHeHHe TEXHUKH BJEYeT 3a cOOOM KOpPEHHOE M3MEHEHUE U B 00pa3o-
BaHuu. MHbopManmoHHble CHUCTEMBbI, MPOTPAMMHUPOBAHHWE W MAIIMHHBIE SI3BIKU
MIPUBEIN K MPOPHIBY B TEOPUH M MPAKTUKE OOyueHHs. ABTOMATH3allMs HAYNHAET
NPUMEHATHCA U B cepe 00pa3oBaHMs KaK Ha CTAAUM OLICHKH 3HAHUMU, Tak M Ha
CTaJUM HEMOCPEJCTBEHHOIO MpEnoJaBaHusl (aBTOMATU3UPOBAHHBIE O0ydYaroIiue
cuctembl, AOC) [6]. Croga MOKHO OTHECTH JTUCTAHITMOHHOE 00YUYEHHE U KOMIIbIO-

TEpHOE TECTHMPOBAHUE 3HAHWW. B mocienHee BpeMs NMOSBWIACH TEHICHIUS BHEN-
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peHus B 00pa30BaTeIbHBIN MPOILIECC KOMIBIOTEPHBIX TEXHOJIOTUH, KOTOPbIE 03~
BOJISIIOT B HEKOTOPOM POJI€ 3aMEHUTDH >KMBOTO YUUTENSI — KOHUEMUHUS «3JEKTPOH-
HOTO YUHUTEISN.

ABTOMatu3aius OMOJIMOTEYHOrO0 M apXMBHOIO Jiefia (aBTOMaTU3UPOBAHHBIE
oubnuoreuno-uHpopmanronubie cucteMbl, ABHC) yckopsieT nocTyn K HE0OXo-
IuMoN MH(OpMAaNUK HaXOAsIIelcs B OMOIMOTEYHBIX U apXUBHBIX (POHIAX, a MO-
CTENEHHBIN mepexo/i OT OyMa)KHbIX HOCHUTENEH K AJIEKTPOHHBIM JEJAET 3TOT MPOo-
IIECC €l1Ie MPOIIE — CO3AETCSI KOHLICTIIUS JIEKTPOHHBIX OMOIMOTEK U apXUBOB.

He3ameHUMBbIM CTaHOBUTCS MPUMEHEHHUE aBTOMATOB B arpeCCUBHBIX, BpEI-
HBIX JJIs 4YelloBeKa cpenax (BBICOKUW YPOBEHb pajuallid, TOKCUYHOCTH CPEIbl,
HKCTPEMAaJIbHbIC 3HAUEHUS JABJICHUS U TEMIEPATYPhl U T. J1.) WIHA B Ype3BbIYalHBIX
CUTyalusax (pa3InyHOro pojJa MPUPOJHBIE U TEXHOTC€HHbIE aBapUU, TEPPOPUCTHYE-
CKas yrposa u T. I1.). Bc€ 6ombIiie aBTOMaThl HAXOIAT CBOE IPUMEHEHUE B BOCHHO-
000poHHOH cpefe (pa3MMIHOTO poaa POOOTHI-can€phl, OECIUIOTHBIE JIETATEIHHBIC
anmnaparbl-pa3BeTUMKU U T. 1.).

Ho Obu1o ObI HEMpaBHIIBHBIM YTBEP)KJaTh, YTO aBTOMATHKAa HCIIOIb3yeTCs
UCKJIIOUUTEIFHO TOJBKO B IPOU3BOJCTBEHHOM M Hay4yHOU cpene. ABTOMAaTHKa
IPOYHO 3aBOE€Bajia CBOM MO3UIMH U B ObITY. FIMeeTcss MHOKECTBO aBTOMAaTHUECKHUX
OBITOBBIX MPHUOOPOB, OOJETYAIOMINUX YOOPKY MOMEIICHUN, CTUPKY Oembsi, MpUro-
TOBJICHUE MUIIH, MBITHIO TPSI3HOM MOCYAM U T. TI.

Pa3BuTHe TEXHMKM B OTOM HampaBieHHE NPUBOJUT K TOSBICHUIO
YCTPOMCTB, KOTOPbIE BBIMIOJHSIIOT HEOOXOAUMbIE PAa0dOThI MO JOMY CAMOCTOSITEb-
HO, HalpuMep MbLIECOCHI-POOOTHI (GUPMBI iRobot aBTOMAaTHUUECKH yOUpaeT rmomMe-
meHus. [ 8].

MaccoBoe BHeapeHue MHTEpHET-TEXHOJOTHUI TMO3BOJUIO OOBEAUHHUTH HE
TOJILKO NIEPCOHAIbHBIE KOMITBIOTEPHI, HO M OBITOBYIO TEXHUKY, HIMEIOIIYIO CETEBbIC
MOJIYJIH BBOJIa/BBIBOIA C TTOAIepkKOH cTeka mpoTokosioB TCP/IP. Tak, Hanpumep,
XOJIOAUIBHUK «Screenfridge» dbupmbl Electrolux MoXeT caMOCTOSITENBHO JeIaTh

3aKa3bl H€O6XOI[I/IMBIX IMPOAYKTOB INTAHUSA ITOCPCACTBOM CCTU I/IHTepHeT.
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BHeapenue ceTeBbIX TEXHOJOTHMW B JIOMAIIHUN OOMXOJ MPUBOAMUT K IOHS-
TUIO «yMHBIA IOM». DTO KOHIIEIIIHS MO3BOJISIET HE TOJIBKO ONTUMHU3UPOBATH pac-
XOJT AJICKTPOIHEPTUH WIIA BOJIBI, CIICIUTH 32 MO KaHeM KOM(OPTHOTO MUKPO-
KJIUMaTa B MOMEIICHHUSIX JIOMa WIK 00ecrednuBaTh 0€30MacHOCTh, HO M MPOU3BO-

JIWTH 3TO yIAJIIEHHO yepe3 ceTb MHTepHeT uepes 3ammiuensslii VPN-kanai.
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Paznen S Metoanyeckue ykazaHusi K NPaAKTU4YeCKOi padore Ne 5

«ABTomMaTtuka XXI Bexa»

5.1 Aemomamura XXI eéexa

Kax y>xe Obl710 CKa3aHO B MAIIMHOCTPOSHUH BCE OOJIBIIE MPOU3BOJICTB CTa-
HOBATCA poOOTM3HpOBaHHbIMU. [lonHas poOoTH3alKs MAaIIMHOCTPOUTEIBHBIX
MPOU3BOJICTB MPUBOJIUT K KOHUENIUHU «OE3MI0AHOT0 MPOU3BOJICTBA», KOTOPOE B
ujieane JOJDKHO MPEJCTaBIATh COO0M MOJHOCTHIO aBTOMATHYECKOE MPOU3BOJICTBO
0e3 yyacTusi 4eJoBeKa, IJie MPUEM ChIPbsl, TEXHOJOTUYECKUE ONepalui, KOHTPOIb
MIPOU3BOJICTBA U OTTPYy3Ka TOTOBOM MPOAYKITMH (2 TaK¥Ke JTOCTaBKa MOTPEOUTEITIO)
OyIeT MpOU3BOIUTHCS MOTHOCTHIO ABTOMATHYECKH.

Ho ecnu BepHYTbCSI K 3TUMOJIOTHH CJI0Ba pOOOT, TO MOKHO CKa3aTh, YTO PO-
00T (0T uenick. robota — MOIHEBONBHBIN TPy1) ObUT U300pETEH YEHICKUM IHcaTe-
nem Kapenom Yanekom u ero Gpatom HMoseom U BrepBblie HCIONB30BAH B IIbECE
«R. U. R» («Poccymckue yHUBepcanbHble podooTh», 1921). B nanHOM mpousBee-
HUU 10J] poOOTOM TOApa3yMeBaiach MalllHa ¢ aHTPONOMOP(GHBIM CTPOCHUEM U
MOBEJICHUEM — «MEXAHUYECKUN YETIOBEK.

Nnest co3nannsi «MCKyCCTBEHHOIO YEJIOBEKa» HE HOBA. B kauecTBe npumepa
MOXHO TMPUBECTH JApeBHEEBpercKoro I'oseMa (TIIMHSIHBIN YeIOBEK, 0KUBJICHHBIN
IpU MOMOIIM KabO0ajbpl) WM TOMyHKYyJyca (OT JaT. homunculus — 4eloBeUYeK) —
VMCKYCCTBEHHBI YEJIOBEK B AIIXUMUYECKOM Tpamuuuu. Ho Tosbko mpu coBpeMeH-
HOM YPOBHE Pa3BUTHUM MH(POPMALIMOHHBIX TEXHOJOTUN 3Ta KOHIIEMIIMS CTala KaK-
HUKAK ONMM3KOW K peanm3anuu. B oOWXo BBOAMTCS TOHSITHE «HCKYCCTBEHHOTO
unresektay (M) — cBONCTBO aBTOMAaTUYECKUX U aBTOMATU3HPOBAHHBIX CUCTEM
Opath Ha celsi oThenbHbIe (DYHKIIMM YEJIOBEYECKOr0 MHTEIIEKTa, TO €CTh BHIOU-
paTh U NPUHUMATH ONTUMAJIbHbBIE PEIICHHS] HA OCHOBE paHEe MOJyYEHHOTO OIbITa

Y PalMOHAJILHOTO aHAIN3a BHEIIHUX YCIOBUH (BO3EHCTBUI).
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C 3TO¥ TOYKM 3pEHHUS HY>KHO II0O-HOBOMY IIOHUMAaTh TEPMUH «aHIAPOUI (CM.
BbIIlIE). B COBpeMEHHOM NOHATHUHM 3TO HE MPOCTO BHEIIHEE CXOJCTBO aBTOMATHYE-
CKOI CHCTEMBI C YEeJIOBEKOM, HO U CXOJCTBO €ro B3aWMOJACHUCTBUS C YETIOBEKOM U
OKPYKarOUIEU CPEOH.

Vixe ceituac UHPOPMALIMOHHBIE CUCTEMbBI, UMUTHPYIOIINE WHTEIUIEKT YeIo-
BEKa, HaXOJAT CBOE NMPUMEHEHUE B PA3IMYHBIX O0JACTAX HAyKH U TexHUKH. Kak
y’K€ OTMEUAJIOCh paHEE, BHEIPEHUE CUCTEM HUCKYCCTBEHHOTO MHTEJJIEKTA B MH]Y-
CTPHIO MO3BOJISIET CO37]aBaTh O€3IIF0IHBIE TPOU3BOJICTBA.

Jlns oOMeHa uHopMmalmeit ¢ oKpyskaromei cpeaon aHIPOU bl T0HKHBI 00-
JaiaTh aHajJoraMu OpraHOB UyBCTB 4esloBeKa — ceHcopaMm. COBpEMEHHbIE aHTpO-
noMop¢HbIe poOOTH 00J1a1AI0T JATYMKAMHU TMOJIOKEHUA, BUACO- U ayAuoaHalIn3a-
TOpaMH, a TaKKe MOIYJIIMUA CHUHTE3a 4eJIOBEeUeCKON peun. [l B3auMoencTBuUs C
BHEITHUM MHPOM HH(pOpMaIus, MOJIy4eHHas OT HUX, JT0JDKHA ObITh Mpeodpa3oBa-
Ha B UG poBYyI0 opMy U afekBaTHO oOpaboTaHa. ITO MOCTaBUIA MIEPE]] co3aaTe-
JSIMU TIPOOJIEMBI pPaclo3HaBaHMs OOPAa30B M aHAIM3a U CHHTE3a pedH, JJIsl 3TOro
ObUT CO3/1aH COOTBETCTBYIOIMI MaTeMaTHUeCKHil ammapaT. B mepcmektuBe 3TO
MOJKET MPUBECTH K CO3JAaHUIO 3aMEHbI Ul CeKpeTapeil-pe)epeHTOB, NEPEBOIUH-
KOB M 9KCKYpPCOBOJIOB H Jp. podeccuii, CBA3aHHBIX ¢ o0meHnemM. Po6oTe cMoTyT
MOHUMATh OOBIYHYIO UEJIOBEUECKYIO peur, 00pabaThiBaTh BOMPOC B IPOU3BOIBHON
(¢opMe u 1aBaTh Ha HETO OTBET, UCXO/IS U3 COJIEPKaHUs CBOEH 0a3bl 3HAHUI.

Ha naHHBIII MOMEHT yCIENIHO BeAyTcs paOOThl MO MPHIAHUI0 poOOTaM de-
JIOBEUYECKOM MOoXoAKH. J{J1s 3TOro B paMkax OMOMEXaHUKH ObUIa MpOaHAIU3UpPOBa-
Ha JokomoIwms (OT JaT. locus — MECTO W motio — IBIKEHHUE) YesloBeKa U pa3pado-
TaHbl MAaTEMAaTUYECKUE MOJIEIN XOABObI. DTO HAIIO CBOE OTPAKEHHE B MPOEKTE
ASIMO (coxkp. ot anra. Advanced Step in Innovative MObility) bupmbl Honda.

Kak MOXXHO BHIETH, MOSBICHHE POOOTOB OBLIO MPEACKA3aHO MUCATEISIMHU-
(danTacTamMu 3a70IT0 10 BOIUIOUICHHS UX «B MeTajuie». B HayuyHoil (aHTacTHKe
Takke ObulM COPMYJIMPOBaHbl TaK Ha3blBaeMble «Tpu 3aKOHa pPOOOTOTEXHUKN

(Aitzek A3zumoB, «XopoBoay», 1942):
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1. POOOT HE MOXXET MPUYMHUTH Bpe/la YEJIOBEKY MM CBOUM Oe3/eliCTBHEM
JOMYCTUTb, YTOOBI YEJIOBEKY ObLII MPUYUHEH BPE.

2. PoOOT n0oMmKeH BBITIOMHATH MPUKA3bl YEJIOBEKAa B TOH Mepe, B KOTOPOM 3TO
He npotuBopeunt [lepBomy 3akony.

3. Po6oT nomxen 3a00TUTHCS O CBOEH 0€30IacHOCTH B TOM Mepe, B KOTOPOH
3TO HE poTtuBopeuuT Ilepomy u Bropomy 3akoHam.

OT10 00s13aTenbHbIe I BceX POOOTOB IMpaBuia rnopejeHus. J(anHble npaBu-
Ja 3aTParuBalOT OCHOBOIIOJIATAIONINE MPOOIEMbl B3aMMOOTHOIIIEHHUS Y€IOBEKa KaK
co3aaTenst ¥ poboTa Kak CO3JaHHOTO UM 00bekTa. [IpuueM mpaBUTEIHCTBA HEKO-
TOPBIX CTPaH BCEPbE3 03a00TUIIMCH 3TOM MPOOJIEMOH, HAIIPUMED, TTPABUTEIHCTBO
FOxnoit Kopen pazpabatbiBaeT «YcTaB 3TUYECKUX HOPM IS POOOTOBY.

Nmeetcss TeHIeHIMs co3laHMs KUOOProB (aHII. cyborg, COKp. OT
aHri. cybernetic organism — KMOEpPHETUUYECKUM OpPraHU3M) — OHMOJOTUYECKUX Op-
TaHU3MOB, COJEpP KAl MEXaHWYECKHE KOMIIOHEHTHI, OHOJIOrO-MEXaHUYECKUX
CUMOMOTHYECKUX OPraHU3MOB. Takoe ClIMSIHKME Ha JaHHOM JTare pa3BUTHS TEXHHU-
KH 3aKJII0YAeTCsl B 3aMEHE aMITyTHPOBAHHBIX KOHEYHOCTEH Ha KHMOEpHETHUECKHE
anajnoru (Hampumep, npotes3bl C-LEG Hemenkoit komnanuu Otto Bock). ImeroTcst
pa3paboTKu B 007aCTH BO3BPAIICHUS MOTEPSHHOTO 3PEHUS U CIIyXa MPU MOMOIIU
MHTEJJICKTYyaJIbHBIX MMIUIAHTATOB, KOTOPBIE MOCHUIAIOT CUTHAIBI HEMOCPEACTBEH-

HO B MO3I' TIalITUCHTA.
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Pa3nen 6 MeTroanueckne ykazaHusi K IpaKkTH4eckoii padore Ne 6

«OTeuyecTBEeHHbIE Y4Y€HbIC B 00J1aCTH aBTOMATHYECKOI'0 KOHTPOJIsD»

6.1 Hcmopuueckasa cnpaeka 00 omeuecmeeHHbIX YUeHblX 6 oO1acmu

asmomamuiecKkozo KORmpaoJii

[loq mpoW3BOACTBEHHBIM KOHTPOJEM IOHUMAKOT IPOBEPKY COOTBETCTBUSA
KOHTPOJIMPYEMBIX I1apaMETPOB 3aJaHHBIM TEXHUYECKUM YCIOBUSM. Pe3ynbTaTsl
KOHTPOJISI MOYKHO MOJIy4aTh B BHJIE CUTHAJIOB, HENPEPHIBHOTO YKA3aHUS C MOMO-
b0 CTPEJIOYHBIX YKA3aTEIIEH, 3aIIMCU Ha JBHXKYILEHCS JICHTE, COPTUPOBKH U T.II.

VY nenpHBIM BEC ONEpaliMi KOHTPOJISI B TEXHOJIOTMYECKUX IpoLeccax COBpe-
MEHHBIX ITPOM3BOJICTB OYEHDb BEJMK. Ha HEKOTOPBIX MPEANPUATHAX B CHIIy OTCTa-
BaHMs TEXHHUKU IMPOU3BOJCTBEHHOIO KOHTPOJS YUCIEHHOCTh KOHTPOJUIEPOB J0-
cturaet 40 % oOmero yuciaa pabounx, 3aHATHIX HETIOCPEACTBEHHO Ha MPOU3BO/I-
CTBEHHBIX onepanusx. TpyJoeMKOCTh MHOTHMX KOHTPOJIBHBIX ONEpaluii BechMa
3HauuTeNnbHa. Tak, Harpumep, OONT KPBIILIKY IIaTyHa HA aBTOMOOMJIE MOXKHO 00-
paboTaTh B 2,7 MUH, a JJIsI KOHTPOJIS Takoro Oosra Tpedyercs 2,1 muH. [lns o6pa-
OOTKM TPYKUHBI KJanaHa aBTomMoOmia norpedyetcs 0,65 MUH, a /Ui KOHTPOJIb-
HBIX onepanuii - 0,8 MuH.

HomeHnknatypa KOHTPOJIbHO-U3MEPUTEIbHBIX HWHCTPYMEHTOB Ha  COB-
PEMEHHBIX KPYIHBIX MAIIMHOCTPOUTEIBHBIX 3aBOJIaX JOCTUTAET JECSITKOB THICSH.
N3 130 ThIC. onepanuii, HEOOXOUMBIX JJII U3TOTOBJICHUS] aBUAIIUOHHOTO MOTODA,
cbile 50 ThIC. MPUXOANUTCS HA KOHTPOJIbHBIE OTIEPALIMA.

B psiae npon3BOACTB BBINOJHAKOTCS U3MEPEHUS C TOYHOCTBIO, HCUUCIAEMON
B MUKpPOHAX, & YHUCTOTY MOBEPXHOCTU MPUXOAUTCS U3MEPATH C TOYHOCTHIO JI0 JIe-
CATBIX 5 JJaXK€ COTBIX JOJIEH MUKPOHA.

Pa3BuTre aBTOMAaTHYECKOr0 KOHTPOJS TECHO CBA3aHO C POCTOM MacCOBOTO
poU3BOACTBA. MexaHu3alusi U aBTOMAaTH3alUs KOHTPOJII PE3KO YBEIMYHUBAIOT

9KOHOMHWYHOCTBb MaCCOBOI'O IIPONU3BOJACTBA.
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HeobxoaumocTh B aBTOMAaTUYECKOM KOHTPOJIE BO3ZHUKAET TAKXKE B TEX CIIy-
yasx, KOTJla onepalusi KOHTPOJIs, BBIMOJIHsIEMas BPYUHY0, TpEOyeT OTHOCUTEIBHO
MHOI'O BPEMEHHM, KOT/la HY>KHO MOJY4YUTh OYEHb TOYHBIE U3MEPEHUS WM KOTJa
TpebyeMasi CKOPOCTh U3MEPEHUSI HACTOJIBKO BEJIMKA, YTO OHO BPYYHYIO HE MOXKET
OBITh MPAKTHYECKHU BBIIIOJHEHO (HAIIpUMED, MPU UCCIEIOBAHUU MTPOLIECCa BBICTPE-
Ja), aBTOMAaTU3alusg KOHTPOJIA 1ienecoo0pa3Ha, Koraa TpedyeTcss KOHTPOJIUPOBATh
MPOTEKAHHUE JUIMTENBHBIX MPOLECCOB U IMPOIECCOB, MPOUCXOAIIINX Ha JalbHEM
paccTosiHUM (HanpuMep, KOHTPOJb 33 MECTOHAXOXKJACHHEM IOE€30B Ha K.-1.
TPAHCIIOPTE, KOHTPOJIb PA3JIUYHbIX MTapaMETPOB IPU HCHBITAHUU CaMOJIETa, KOH-
TPOJIb YPOBHS BOJIbI B 0acceiiHaX Ha TMAPOCTAHIIUH U T.I1.).

ABTOMAaTH3a1Msl KOHTPOJIA CIIOCOOCTBYET YJIYUIIEHUIO KayeCTBa BBIITyCKae-
MOU MPOAYKIIMH, MOBBIIICHUIO MPOU3BOJUTEIBLHOCTH TPYJa U POCTY OOILIEH KYJIb-
TYpbl IPOU3BOCTBA.

JUIsl JOCTHUKEHUs COBPEMEHHOI'O BBICOKOI'O YPOBHSI aBTOMATHYECKOTO KOH-
TPOJIsi MOTPEOOBAIOCH, ECTECTBEHHO, JTUTENIbHOE BpeMsi. bosbIyto poiib B pa3Bu-
TUU TEXHUKU U3MEPEHHUN U METOJ0B KOHTPOJIA (B TOM YUCIE U aBTOMATHYECKOIO)
CBITPAJIA PYCCKUE U300pETATENU U YUCHBIE.

CrnaBHas 1iesa y4eHbIX, TPYbl KOTOPBIX IPSIMO MJIM KOCBEHHO IOMOTAJIH
Pa3BUTHUIO pacCMATPUBAEMOM 00JIaCTU TEXHUKH, HAUMHAETCS C UMEHU KpYIHEHIIIe-
ro pycckoro Mmbiciautens X VI B. M.B. JlomonocoBa (1711 - 1765). Tak, um Obuia
BBICKa3aHa HJIes aBTOMAaTUYECKUX CAMOIUIIYIINX METEOPOJIOrHUECKUX MPHUOOPOB.
Bwmecre ¢ akagemukom I'.B. Puxmanom (1711-1753) M.B. JloMmoHOCOB mipou3Ben
MHOKECTBO ONBITOB M HaOJIOJIEHU, B pe3yJibTaTe KOTOPhIX UMHU OB MOCTPOEH
NEPBBIA B MHUPE 3JICKTPOM3MEPHUTENbHBIN yKa3bIBAIOIIUN MPUOOP — IIEKTPOMETP
CO IIKAJIOW WJIA, KAK OHU €TI0 Ha3bIBAJIM, «AJIEKTpUUYECKUU THOMOH». ['.B. Puxman
onucain 3ToT npubop B cratbe «OO ykazaTene 3JIEKTPUUYECKOM M ero ymnoTpeoie-
HUHU IIpU onbITax...». M.B. JIoMOHOCOB mepBhIM B MUpE yKas3ald Ha TO, YTO «IJIEK-
TPUYECTBO B3BEUICHO OBITh HE MOXKET» M TEM CaMbIM MPEIBOCXUTHII UICIO CO3/a-

HUSl psAfa SJICKTPOU3MEPHUTENbHBIX MPUOOPOB, 3aMeyasi MPU 3TOM, OJIHAKO, YTO
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AIIEKTPUUECTBO — HE KUAKOCTh (KaK YBEpsJIU TOI/Ia €BPOINEHCKUE yUEHbIE), a Aei-
CTBHE.

Mpeicin M.B. JlomoHOCOBa 00 3JIEKTpUUYECTBE TMOMYYMIIN JajbHEHIIee pas-
Butue B rpyaax B.B. Ilerposa, b.C. flkoou, 3.X. Jlenua, I1.JI. unnunra, I1.H.
S6noukoBa, A.C. IloroBa 1 MHOTHX APYTUX PYCCKUX YUEHBIX U H300peTaTeneil.

Axkagemuxk B.B. IlerpoB (I761-1834), mnepBblii pycCKHid  yYEHBIN-
ANEKTPOTEXHUK 3aKkpenuia 3a Poccueil mepBeHCTBO IO MHOTMM BOIIPOCaM, Kacaro-
LIUMCSI PACKPBITHSI PUPOABI MIEKTPUUYECTBA, KOTOPBIE JIEIVIM BIOCIEICTBUU B OC-
HOBY MPAKTUYECKOr0 MPUMEHEHUS JJIEKTPUUYECTBA (B TOM YMCIIE U MHOTHX COBpE-
MEHHBIX 3JIEKTPUYECKUX YCTPOMCTB aBTOMATHYECKOTO KOHTPOJIS). 3HAYEHUE €ro
Tpy10B («M3BecTusi O rajibBaHU-BOJBTOBCKUX OMbITax...», 1803 u «HoBble 3iek-
TpUYECKHUe OmnbITh», 1804) U UccienoBaHus IEKTPUUYECKOTO pa3psiia B ra3ax Hc-
KJIFOYUTEIBHO BEIIUKO.

B 1832 r. mutanmmit coBpemennuk B.B. IlerpoBa - un.-kopp. Poccuiickoii
akagemuu Hayk I1.JI. ummunar (1786-1837) mosmoxui Hayaao MPUMEHEHHUIO dJICK-
TPUUECKOTO TOKa JAJisl MpakThdeckux Ieneil. OH n300pen MmepBblid OnpaBaaBIINi
ce0s Ha IPaKTUKE AIEKTPUUECKUM Tenerpad, B KOTOPOM YCIOBHBIE CUTHAJIBI Tepe-
JIaBaJIMCh C IMTOMOIIBKD MAarHUTHBIX cTpenok. [1.JI. IIInimnuHr npuMeHun B 3TOM Te-
aerpade CKOHCTPYUPOBAHHOE UM CaMUM IE€PBOE€ B MHUPE MarHUTOAJIEKTPUUECKOE
pene. Uneun, nexaiive B OCHOBE JEUCTBHS MOAOOHOTO pejie, MHPOKO OCYIIECTB-
JSAIOTCS B COBPEMEHHOM JJIEKTPOABTOMATHKE, B TOM YMCJIE U aBTOMAaTUYECKOM
kouTpoJie. Korga B.B. IlerpoB octaBun paboty B AkajneMuu Hayk, ero ¢uzuye-
CKMM KaOuHeT mepernien B BeaeHue monojoro ¢usuka 2.X. Jlenna (1804-1865).
Pa6oter D.X.Jlenna m akan. b.C.Slko6u (1801-1874) uMEOT HMCKIIOYUTEIHHO
OOJIBIIOE 3HAYEHUE IS TaJIbHEHIIIETO Pa3BUTHS, TEOPUH U MPAKTUKHU DIEKTPOTEX-
HUKA. OHU pa3BWIM y4eHHE 00 3JIEKTPOMArHUTHON MHIYKIUHU, KOTOPOE JICKHUT B
OCHOBE MHOTHMX  COBPEMEHHBIX  JJIEKTPOMEXAHUYECKUX  KOHTPOJIBHO-

U3MEPUTENBHBIX TPUOOPOB U YCTAHOBOK.
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B 1834 r. b.C.5Iko6u co3nan mepBblii B MUPE AJIEKTPOJABUTATEL C Bpallla-
IOLMMHUCS AJIEKTPOMArHUTaMH U pa3padboTai UIeH0 «UEHTPOOEKHOTO KOMMYTATO-
pa». OH ke co3fan MepBbIA ANEKTPOTHUPOCKOI, MPUMEHSIEMBI B COBPEMEHHBIX
kypcoBbix aBroMatax. B 1839 r. b.C. SIko6u co3man uHTEpecHOe peryupyloiiee
ycTporictBo st Tenerpada. B 1841 1. b.C. Sxobu u 3.X. JIeHn ckoHCTpyrupoBan
OpUTHUHAJTIBLHBIA IPUOOP - aBOMETP, C MTOMOIIBI0 KOTOPOTO MOXHO OBLIO TPOU3BO-
JUTh TOYHBIE DJIEKTPUYECKUE U3MEPEHHUSI.

OdeHb BaXXHYIO POJIb B PA3IMYHBIX OTPACISAX HAYKW ChIrpaj mpudop, co-
3aanubid O.X. Jlennem B 1843-1844 rr., qyis onpeneneHus TEIIOBOTO YKBUBAJICH-
Ta AJEKTPUUECKOTO TOKa (3akoH JleHma-J/[xoyist). B 1857 r. B.X. Jlenn paspabo-
Tan npudop (ocumuiorpad) mia onpeneneHus GopMbl KpUBOKH 01HO(PA3HOTO Tie-
PEMEHHOT0 TOKa. B CBsI3U ¢ 3TUM clielyeT OTMETHUTb, YTO B COBPEMEHHBIX yCTPOii-
CTBaX aBTOMATHYECKOTO KOHTPOJISI IMIHUPOKO MPUMEHSIOT WL OCHUILIOrpadupo-
BAaHMS U aHaJM3a M0 OCHWIJIOTpaMMaM MPOTEKAIIIUX MPOIIECCOB.

Bce »tu paboThl co3/Mamu TPOYHYKO OCHOBY HJisi JaldbHEHIIEro Ipak-
TUYECKOTO HCMOJb30BAHUS JICKTPUUYECKOW SHEPTrUU, B TOM YUCIE U JJIs LIeJIeH
KOHTpoOJisi. MIHTepecHble paboThl B 00JIaCTH KOHTPOJIS MPOU3BOJUINCH HAIIMMU
COOTEUECTBEHHUKAMHU B BOEHHBIX BEIOMCTBaX, 0COOCHHO mocie KpbIMCkol KaM-
MaHWH.

Boiparomuiics MeXaHUK, JJIEKTPOTEXHHUK M MNPUOOPOCTPOUTENb, PO-
noHadanbHUK peaktnBHOW TexHukn K.M. Koncrantunos (1817-1871) paspaboTtan
u noctpous B 1842-1844 rr. nepByro B MUpPe aBTOMATHUYECKYIO JIEKTPOOATUCTH-
YECKYI0 YCTAHOBKY, MpeIHa3HAYEHHYIO ISl U3MEPEHUsI CKOPOCTU ToJIeTa CHAps-
JIOB, T.€. JIJISl KOHTPOJIsi ObIcTponpoTekamux mpoieccoB. B ycranoske K.M. Kon-
CTAaHTHHOBAa, pacnojiokeHHOM Ha BoakoBom mnose mox IletepOyprom, mmenuch
AJIEMEHTHI aBTOMATUYECKUX KOHTPOJIBHBIX MPHUCTOCOOJICHWA. JTa yCTAaHOBKA aB-
TOMATUYECKHU JlaBajla CUTHAJIBl B MOMEHTBI MPOXOXKACHUS CHapsaa 4epe3 ocoObie
IIUTHI, TOCTABJICHHBIC HA ITYTH €r0 MOJIeTa, U aBTOMAaTUYECKH K€ PETUCTPUPOBAIIU

3TH CUTHAIBI HA MUJUTUMETPOBOM CETKE, HAHECEHHOM HAa MOBEPXHOCTh paBHOMEP-
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HO Bpaiaronierocsi uunuuapa. Takum odpazom K.M. KoHctaHTHHOB co3nan nep-
BbIM CAMOITUINY U KOHTPOJIbHBIA aBTOMAT.

B 1847 r. oH CKOHCTpyHpOBaJ PUOOP I U3MEPEHHUS BBICOTHI TTOJIETA CHT-
HaJIbHBIX pakeT, a B 1848 r. co3nan HEeHHYI0 KOHCTPYKIUIO ONTUYECKOTO AaIbHO-
mepa. B ato ke Bpems K.M. KoncranTuHOB pa3pabaTbiBaeT Tak Ha3bIBaeMbIN pa-
KETHBIM OaUIMCTUYECKUI MasTHUK C PETUCTPHUPYIOIIMM MPUCITIOCOOIEHUEM U pe-
T'YJSTOPOM 4YHcCiia 000POTOB. DTO YCTPOMCTBO MO3BOJIMIIO UCCIIEOBATh OAJTHCTH-
yeckue cBoiicTBa pakeT. B 1849 r. oH co3nan uHTEpecHbI MPUOOP, HA3BAHHBINA UM
«aKycTuueckuil perynarop». [Ipubop 3TOT MO3BOJSI KOHTPOIUPOBATH CKOPOCTH
CBEPJICHUA.

B 1855 r. K.1. KOHCTaHTMHOB NOCTPOMJI OPUTHHAIIBHBINA «aBTOMAaTHYECKUI
Pa300IIMTENIbHBI MEXaHU3M CO CUETHBIM MpuOopom», a B 1860 1. oH co3gan pe-
TUCTPUPYIOIIUN JTUHAMOMETpP JJIA ONpPEACIICHUs U3MEHEHHs JaBJICHUS B CTBOJIE
opyawsi, onepeauB Ha 10 nét nHOCTpaHHBIX HHXXEeHEPOB Jlenpe u Cebepa.

B To xe Bpemst K.M. KOHCTaHTMHOB NEpBbIA NPEAJIOKUIT TPOBOJAUTH aBTO-
MaTHUYECKYIO MOBEPKY NpHUOOPOB HA TOYHOCTh. CleayeT 3aMeTUTh, YTO BBIJIAFOIIIH-
ecsi paborsl K.M. KoHcTanTuHOBa nosiroe Bpemsi ObUM 3a0bIThl. MHOTHE U3 €ro
U300peTeHnil B 3TOM 00JacTH He3acly>KeHHO npumnuckiBanuch Y. Yurctony u JL
bpere, kotopsie (aktuyecku mo 3amanuto camoro K.M. KoncrantuHOBa M3roToB-
JISUTA 17151 HETO TIepBbIe BApUAHTHI €ro MPUOOPOB.

B 1867 . Ha mnaBy4ei apTiwiiepuiickoit 6atapee 6iu3 p. Pesens (Tamnmmn),
HocuBIIeH Ha3BaHue «He TpoHb MeHs», ObUIM MPOU3BEEHBI UCIIBITAHUSI CUCTEMbI
aBTOMATHUYECKOH («rajbBaHUYECKOW») CTPENIbObI, pa3pabOTaHHON IPYruM TaJlaHT-
JuBBIM pycckuM u3oOpetarenem -A.Il. JlaBpiqoBbIM. DTa cucTema sSBUJIACh Iep-
BbIM B HCTOPUM TEXHUKH ABTOMATHU3MPOBAHHBIM YCTPOMCTBOM, TZi€ ObLI OCY-
IIECTBJICH IIEHTPATM30BAHHBIN KOHTPOJIb OJTHOBPEMEHHO PsAJia OOBHEKTOB.

VYcranoBka A.Il. JlaBbIioBa ¢ MOMOIIBIO «TaJlbBAaHUYECKUX WHAUKATOPOBY,
«TPSIMBIX Y TOBEPOYHBIX TaIbBAHUYECKUX — KPEHOMEPOB), KOJIOKOJIBYUKOB U JPY-

I'MX CHUTHAJIBHBIX YyKa3zaTelle obOecreuuBaia MPULIETbHYIO CTPENbOy MO JBHUXKY-
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mmmMcs nensiM. Ero yctaHoBKa MpUMEHsITACh, Kak JiJisi O€peroBbIX, Tak U JJIs CyI0-
BbIX Oartapeil. CoBepIlIeHCTBYS B JajbHEHIIeM CBOIO ycTaHoBKY, A.Il. JlaBbinoB
CO3/aJl CIESIIYI0 CUCTEMY C KOppEKIuel, KoTopas aBTOMaTHYeCKu o0ecrevynBa-
Ja, B 3aBUCUMOCTH OT U3MEHEHUsI PACCTOSIHUS CyIHA JI0 LEIH, HEOOXOUMBIN yro
BO3BBIIICHUST OPY/IUSL.

B 1831 r. Huxkomaii KanHnanuHiieB NDOCTpOWJI W 3alaTEHTOBAT aB-
TOMATUYECKUU MpuOOp AJIA 3aMepa pacxojia >KUIKOCTEH, SIBISIOIUNUCS TPOTOTH-
IIOM COBPEMEHHOT0 00BEMHOTO Pacxo1oMepa.

HNHTepecHbl OTHOCAIUECS K paccMaTpuBaeMoi ooiactu padotsl B.H. Yuko-
neBa (1845-1898), uzobperarens U y4eHOro, OJHOTO W3 co3jaresyiell MOHBIHE BbI-
XOJIAILIEr0 CTApEHIIero PyCcCKOro 3JEKTPOTEXHHUYECKOro JKypHalla «DJIeKTpuye-
ctBo». B.H. UukoneB pa3padoTan BecbMa OpUTrHHAIBHBIA (POTOMETOI UCIIBITAHUS
napaboIMIECKUX OTPAXKATENCH IS MPOKEKTOPOB M BHITIOIHUI HEOOXOAUMYIO IS
ATUX HUCNBITAaHUHU annaparypy. POTOMETO OH MPUMEHWI TAKKE U JJISl ONpeJere-
HUs CKOpocTH moseTa cHapsanoB. B.H. UukoneB coznman psa npuOoOpoB U cyliie-
CTBEHHO yCOBEPIICHCTBOBAJ TeneBoJIbTMETp ['apTmana-bpayHa.

Kak wu3BecTtHO, mpHOOPHI U MPUCTIOCOOJICHUS JIi COPTUPOBKU U OpaKoOBKH
MaCCOBBIX M3JEINI ObUIA BIEPBbIC MPUMEHEHBI B PYCCKOM MOHETHOM M MaTPOH-
HOM Mpou3BoAcTBaxX. OAHUM U3 BBIAAIOMIUXCS KOHCTPYKTOPOB U M300peTaTesei,
paboTaromux B maTpoHHOM mpousBojcTse, 06l B.IL. TTerpymesckuit (1829-1891).
WM ObLIM cO371aHBI MEXaHUYECKHNE KOHTPOJIHHBIC aBTOMATHI, IIO3BOJIUBIIIAE TIPOU3-
BOJUTH MAaCCOBYIO MPOBEPKY MyJib (IO BECY) U TWJIb3 (110 JTUHEHHBIM pazMepam). B
mectuaecareix rogax XIX B.®. IlerpymieBckuii pazpaboTaj aBTOMAaTHYECKYIO
ANIEKTPU(UIMPOBAHHYIO JTaTbHOMEPHYIO YCTaHOBKY. MM yxe ObUIO cO37aHO He-
CKOJIBKO BUIOB MPUOOPOB ISl KOHTPOJISI COCTOSIHUSI MUH U «TaJIbBAHUYECKUM T1e-
penaTYnK» MOKa3aHui JAITBHOMEPHOTO OPYAUNHOTO YCTPOUCTBA.

Bonbiioit uaTepec npeacTaBifoT Takke padotsl M.M. BopeckoBa, co3mas-
IIEr0 aBTOMAaTHYECKUE CUTHAIBHBIE YCTPOMCTBA I «IPOCITYIIMBAHUS) MOA3EM-

HBIX MHMHHBIX pa60T HCTIPUATCIISD) .
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NutepecHsl paboThl B 007acTH KOHTpOJIsSI u3o0OpeTaTens-mexanuka lletep-
oyprckoro apcerana B.E. Eroposa (1883-1938), ckoHCTpyHpOBaBIIEro U MocTpo-
uBmiero B 1910-1912 rr. mpubop nns MaccoBOro KOHTPOJIA KauecTBa MeETaJlIa.
O1oT pubOp UMeI Psij MPEUMYLIECTB MO CPABHEHHUIO C M3BECTHBIMU MPUOOpaAMuU
Bbpunens, Bukkepca. OH yCnemnHo NpuMeHsIICA B apTUIUIEPUIACKUX U IPYTHUX MPO-
U3BOJICTBAX.

B pycckoM Mopckom ¢iioTe JOCTATOYHO IIUPOKO I TOTO BPEMEHU YIO-
TPEOJISITUCH pa3INUHBIC YCTPONCTBA aBTOMATHYECKOTO KOHTpoJs. Tak, B 1873 T.
Ha Benckoit BcemupHoii BeicTaBke pycckuil nzooperarens C.K. JlpxkeBeuxuit ae-
MOHCTPHUPOBAJ «aBTOMATUYECKHM MPOKIATUUK» Kypca Kopabns. ['on cmycts B
KpoHmgaaTe ucnbIThIBAICA €r0 HOBBIM AIEKTPUYECKUM JIar, MO3BOJISIONIMNA aBTO-
MAaTHYECKHU ONPEAEISITh CKOPOCTh CyIHA U IPOUICHHBIA UM ITYTh.

B 1876 r. cbiH u3BecTHOro pycckoro myremectBeHHuka @.I1. Bpanrens
®.D. Bpanrens u .M. /I[MKOB CKOHCTPYMPOBAJIA U IOCTPOUIIN YCTAaHOBKY JJISI aB-
TOMAaTUYECKOTO KOHTPOJIA BBICOTHI MPWJIMBOB M OTJIMBOB M AJIEKTPUUYECKOU mepe-
Ja4d TOKa3aHUil 00 M3MEHEHUHM YpPOBHS BOJbI Ha 3HAYUTEIILHOE PACCTOSHUE B
Oyaky HaOdroaTeNs. ITO yCTPOHUCTBO OBLIO YCTAHOBIIEHO Ha peke Boszie r. Huko-
JaeBa. DTO IMO3BOJWIO OCYUIECTBISATh HENPEPBHIBHYIO PETHMCTPALMIO M3MEHEHUMN
BBICOTBHI YPOBHSI BOJIbI, B TO BpEMsl KaK paHee CyIIeCTBOBABIINE MPUOOPHI MOIIIN
MOKa3aTh TOJIbKO BBICOTY BOJbI B TAHHBIM MOMEHT.

B 1879 r. npenonaBarens KpoOHIITaATCKMX MHUHHBIX KJIaCCOB M300peTaTeNb
A.C. CtenaHOB CKOHCTPYHMPOBAJI MEPBBIM TEPMOTAIBBAHOMETP, KOTOPBIM HaIIEN
IpUMEHEHUE, KPOME MOPCKOTO JIeNa, B PA3IMYHBIX APYTHX 00JACTAX TEXHUKH.

VYuenslii-okeanorpad aamupan C.O. Maxkapos (1848-1904) B 1882 r. coznan
NEePBBIA (QITIOKTOMETp - MPUOOP, MO3BOJISIOIINNA ONPEAEIATH CKOPOCTh MOIBOIHBIX
TEYEHHUU B MOPSIX U OKEaHax,

H.N. 3axapos, kpecTbsiHUH CMOJIEHCKOM TyOepHUH, TATAHTJIMBBINA CaMOYYKa, B
1885 r. mpeacraBun Ha Tperbto [leTepOyprekyro 3JMeKTPOTEXHUUECKYIO BBICTABKY

CBOU TIpUOOP, MpeTHASHAYCHHBIN ISl «aBTOMATHUYECKOTO 3aIlMChIBAHUS HA TUIAHE
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IIyTH HENPUATEIBCKOTO CyJHA U ONPEAEIIECHUS €ro pacCTOSIHUS U HAIlpaBJICHUS, B
KOTOPOM OHO HAaXOAUTCS».

U3 psga paboT, MOCBSIIEHHBIX APYTMM BOIPOCaM aBTOMAaTHYECKOTO KOH-
TPOJIsl, HA30BEM CJIEIYIOILIHE.

Ha mepBoi#i s1eKTpoTeXHUYECKON BBICTAaBKe, ycTpoeHHOU B IletepOypre B
1880 r., neMoHCTpHUpOBajCs Mpudop ¢ MHEeBMaTHUecKuM npuBooM A.M. XoTuH-
CKOTr'0, KOTOPBI KOHTPOJIUPOBAJ TOPEHUE DIEKTPUUYECKUX CBEUEH M B Clydae Mo-
TyXaHUs OAHOW M3 HUX MEPEBOAMWI SJEKTPOIHUTAHUE Ha APYryro cBeuy. B ycra-
HOBKE UMEJICS JIEKTPOMArHUTHBIN MpHOOP, YKa3bIBAIOIIMM Ha TO, Kakas U3 cBeuen
TOPHT.

N3o6petarens u npodeccop ¢puszuku [leTrepOyprckoro JeCHOTO WHCTUTYTA
J.A. JlauunoB (1842-1902) moctpous B 1883 r. KOMIEHCAIMOHHBIA (POTOMETP U
ONTUYECKOE JTAIbHOMEPHOE YCTPOMCTBO, a B 1867 . co3iai yCTaHOBKY JJIsl KOH-
TPOJISl KAY€CTBA U30JISIUHA BRICOKOBOJIBTHBIX MPOBOIOB.

Baxxno otmetuth Takxke padotel B.A.Tuxomupona (1849-1899), koropsiit
CO3J1QJ1 HAJIC)KHBIN YIIPOILICHHBIN rAJIbBAHOMETP, BXOJIMBIINN COCTABHOM YacCThIO a
HEKOTOpbIE KOHTPOJIbHO-U3MEPUTENIbHbIE ycTpoiicTBa, U padoThl Y.K. Ckprkun-
ckoro (I849-1912), mocTOSSHHOTO COTpPYIHHMKA >XypHana «JIEKTPUUYECTBO», CO-
3/1aBIIETO YCTAHOBKY ISl KOHTPOJISI TIOBPEXKICHUS KaOeTsl.

Bbonbe paboThl MO aBTOMATHYECKOMY KOHTPOJIIO MPOBOJAMIMCH M Ha XK.-I.
tpancnopte. Tak, B 1868 r. umxenep C. IIpayc co3nan ¢ 31eKTpOMarHUTHBIM Ma-
STHUKOBBIM peJie JUIsl «KOHTPOJISI OBICTPOTHI ABMXKEHUS 1moe3ioB». B 1875 - 1860
IT. HadyanpHUK Tenerpada xk.-a1. .M. bantokeBud mocTpous 3JaeKTPOUHIYKIIMOH-
HYIO0 CHUCTEMY CHTHAJW3allMi UM KOHTPOJIA JBMXCHHS TMOe3/0B. B 3To# oOmactu
Takke ycnemHo pabotan B.M. TaraitumHoB, co37aBIIMM PsAJl KOHTPOJILHO-
CUTHAJIbHBIX TpuOopoB, B 1694 r. umxenepst A.Il. ['opauenko u MU.A. Tlporace-
BHUY CO3/1AJIA CUCTEMY aBTOMAaTUYECKOW CUTHAIM3ALUKA U KOHTPOJIA.

B 1887r. uzBecthsiil puzuk A.I'.CtonetoB (I839-1896) otkpsin siBieHue $ho-

TORJIeKTpuueckoro 3pdexra u cozman akTuHOMETp. B ToM ke romay mpodeccop
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Kazanckoro yausepcurera B.A.Viubsuun (1863-1931) uccnenopain siBlIeHUE BHYT-
pennero ¢gotoaddexra. dtumu padboramu A.I'.CtonetoB u B.A.YbsHUH 3a510Ku-
JIM OCHOBY JJI PA3BUTHS 3JIEKTPOHHOM aBTOMATHKH.

B 1907 r. b. JI. Po3uHr BriepBbIe TPUMEHUII SJIEKTPOHHO-TYUYEBYIO TPYOKY C
MarHuTHbIM ynpasieHueMm. [logoGHas TpyOka sIBISIETCS M B HACTOAIIEE BpeMs
BEChbMa BAXKHBIM 3JIEMEHTOM BO MHOTHX aBTOMAaTHYECKHUX YCTPOMCTBAX KOHTPOJIS.

BaxxHo oTMeTHTbh, YTO OJHMM M3 TIEPBBIX IIaroB, MPUBEAIINX 3a-
MeyaTenbHoro pycckoro yueHoro A.C. Ilomosa (I85S-1905) k oTkpeiTHH paauo,
ObLa pa3padoTka uM B 1895 r. mpubopa «1j1s1 oOHAPYKEHUSI U PETUCTPUPOBAHUS
AIEKTPUUECKUX KOJICOaHUI.

3HAYUTENbHBIN UHTEpPEC MpeCTaBIsIeT Npudop, co3nanueiii B 1886 r. cra-
peiiumM pycckuM sektpotexHukom M.A. [llareneBsiM. HoBrwiil npubop npeaHa-
3Hayaycs JJIs MCCIENOBaHMs Ha SKpaHe MEepEeMEHHBIX TOKOB M ObLT Ha3BaH ML.A.
[[TareneBbiM KypOOTpadom.

Jlaxxe 2TOT HEMOJHBIM IMepeueHb PaboT MOKa3bIBAET, KAKOW HEOILCHUMBIM
BKJIQJl BHECIU PYCCKHE YUYEHBIE, NHKEHEPBhl U M300peTaTeny B JEJO CO3JAHMS U
pa3BUTHSl paccMaTpuBaeMoil o0nacTu TeXHUKH. OJHAKO ClIeqyeT OTMETUTbh, YTO
MHOTHE U300pETEHHS TAJAaHTJIUBBIX COOTEUECTBEHHUKOB JOPEBOJIIOLUOHHON Poc-
CHM H3-3a HEAAJbHOBUJHOCTH U KOCHOCTH LIAPCKUX YMHOBHUKOB, X paboJienus
nepea BCeM MHOCTPAHHBIM, HE HAILUIM HU MPUMEHEHMs, HU BOILUIOIICHMS JaXe B
BU/IC OTIBITHBIX 00OPAa3IIOB.

MHorue paboThl 3apyOeXHBIX aBTOPOB B 00JIACTH aBTOMATHYECKOTO KOH-
TPOJISL SIBJISIFOTCS B TOM WMJIM MHOW CTETIEHU MOBTOPEHUEM WJIM pa3BUTHEM (Kak mpa-
BUJIO, 0€3 CCBUIKHM Ha 3TOT (haKT) pabOT HAIIMX COOTEYECTBEHHUKOB.

TexHuueckoe MEpPEeBOOPYKEHHUE BCEr0 HAPOJHOIO XO3sICTBA 00YCIOBUIIO
LIMPOKOE BHEAPEHHUE B IIPOU3BOJICTBO aBTOMAaTHYECKOTO KOHTpOJIs. bblna coznana
MOIIIHAsI TPUOOPOCTPOUTENbHAST TPOMBIIIUICHHOCTh, OOECIeUHnBaronas MmoTpeo-
HOCTh BCEX 00JlacTel HayKW M TeXHUKH. Bbipociiu 3amedarenbHble Kaapbl Mpudo-

POCTPOUTETIEH.
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XapakTepusys B CaMbIX OOIIMX YEPTaX Pa3BUTHE TEXHUKU aBTOMATHYECKOTO
KOHTPOJIS 32 MOCJEAHUE TOJIbI, MOKHO CKa3aTh, YTO YCIIEXH YUYEHBIX, NHKEHEPOB,
u3zobperateneil U paboynMxX B HaIIe MPUOOPOCTPOUTENHHON MPOMBIIIIEHHOCTH
BECbMA 3HAYUTEIbHBI.

B konne 40-x rr. B MockBe Obl1a yCTpOE€HA BBICTaBKa MPUOOPOB aBTOMATH-
YECKOT0 KOHTPOJIS JJII MAlIMHOCTPOUTEILHBIX MPOW3BOACTB. Ha BBICTaBKE OBLIO
npenacrasiieHo 6osee 60 pa3nTUYHBIX MPUOOPOB U ABTOMATHYECKUX YCTPOUCTB AJIs
KOHTPOJISI U COPTHPOBKHU JE€Tajed Mo pa3MeHaM, KaueCTBY MOBEPXHOCTEU M T.II
OpHOM W3 MEepBBIX OpraHu3alui, HAYaBIIUX 3aHUMAThCS pa3pabOTKON yKa3aHHOMN
npobiemsl, Obulo HaydHo-uccienoBarenbckoe OHOpo B3auMo3aMeHsieMOCTH Mu-
HuctepcTBa crankoctpoenus (HUBB). Oto Gropo paspaborano mepBbie OTede-
CTBEHHBIE ABTOMATHl KOHTPOJIS, HCHOJIB3YIOIINE 3JIEKTPOKOHTAKTHBIM MeToA. [lo
WHIYKTUBHBIM, €MKOCTHBIM U (DOTODJEKTPUIECKUM METO/IaM KOHTPOJISI OCHOBHBIC
paboThl MPOBOAWINCH BCECOIO3HBIM AIEKTPOTEXHUUYECKUM HHCTUTYTOM HWMEHH
B.N. Jlenuna (BOW). MHCTUTYT CcO3/1a]1 aBTOMAaTHYECKHE KOHTPOJIbHBIE YCTAHOBKH
JUIi MHOTOJIMANa30HHOW COPTUPOBKH H3JIETUNA C HCHOJb30BAHUEM YKa3aHHBIX
BBIIIE METOAOB. 3HAUUTENbHbIE PA0OTHI MO aBTOMATUYECKOMY KOHTPOJIO IPOBE-
nenbl MactutyTom aBromatuku u tenemexanuku AH CCCP, naboparopueit siiek-
TPOAaBTOMAaTUKM MHHUCTEPCTBA TPAHCHOPTHOTO MAIIMHOCTPOECHUS, IKCIEPUMEH-
TaJbHBIM HAyYHO-HUCCIIECOBATEIbCKUA HHCTUTYTOM METAJUIOPEKYIINX CTAaHKOB
(OHUMC) u np.

VYcerpolicTBa aBTOMaTHYECKOTO KOHTPOJISI YCIIEIIHO BHEAPSIIOTCS U B PAIL APY-
rux npousBojcTB. Eme no Benukoit OteyectBenHoi BoiHbI mipod. H.C. Akynos
CO3/aJl ammaparypy Ajs aBTOMaTHYE€CKOro KOHTPOJIA KayecTBa TEXHMUYECKOH 00-
pabotku netaneit, nom. ®.E. TeMHUKOB 3aKk0HYMJI CBOM pabOThI B 00JaCTH KOH-
TPOJISL MPOIECCOB Moa3eMHoi razudukanuu, akan. [.C. JleancOepr paspaboTai
YCTAHOBKH JUIsl XUMHUYECKOTO KOHTPOJISI COCTaBa MeTajuioB. ['pymnna HaydHbIX pa-

O0THHKOB MoJ pykoBojacTBOM Mpod. A.Il. Uekmapepa nonyuuna B 1941 r. rocy-
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JAPCTBEHHYIO MPEMUIO 32 Pa3padOTKy aBTOMATUYECKOTO KOHTPOJIS TOJIIMHBI MPO-
KAaThIBAEMOTO JIUCTA.

O nmoctmxeHUsX B 00JJACTH aBTOMATHYECKOTO KOHTPOJIS, MPUMEHSIEMOTO B
CaMbIX Pa3JIMYHBIX 00JIACTAX HAYKU U TEXHUKH, SIPKO CBUIETEIbCTBYIOT I'PYAbl BU-
JSIITIXCST YICHBIX, MHKEHEPOB M M300peTaTelield, YIOCTOCHHBIX [ 0cy1apcTBeHHON
MPEMUHU U B TIOCJICTYIOIINE TOJIBI.

B 1943-1944 rr. 'ocynapCTBEHHYIO MPEMUIO MOJIYYUIN HHXKEHEpbl A.M.
®enmrormmy, J[.K. Kucenes u ap., coznasiue psij mpuOOpPOB IJIsI MACCOBOTO KOH-
tposisi; E.M. Konomes, B.M. Kyp6ato, M.®. Cenuuxuii, JI. H. Kucnsaxos u ap.,
MOCTPOMBIIIUE ABTOMATUUYECKYI0 METEOPAAUOCTAHIMIO i1 APKTUKHA U JIPYTHX
TPYAHOJIOCTYITHBIX MECT.

B 1945 r. 6111 ynocroens! ['ocygapcrsennoit npemun JI.M. UBannos, C.JI.
Mangnensimram, H.C. CBuntunkuii 1 B.®. CMupHOB 3a pabOThI 10 CO3/IaHUIO arl-
napaTtypsl JUIsl CIEKTPAIIBHOTO aHAJIN3a YEPHBIX U [IBETHBIX METAJUIOB U CILIABOB.

N3 paboT, BHICOKO OLICHEHHBIX MPABUTEIBLCTBOM M yAOCTOCHHBIX ['ocynmap-
CTBEHHOM Tipemueii B 1946 r., MOKHO Ha3BaTh pabOTy MHKeHEepoB CTaHKOCTPOH-
TenpHOro 3aBojia uM. Opmxonukuaze 1 DJHUMC: B.I1. Jle6enera, I1.1. CtpbiB-
kuHa, M.S. BonoBuka, C.A. Kalicopsnaia u C.A. HukutuHa, co31aBIINX BBICOKO-
MIPOU3BOAUTENIbHYIO TUHUIO CTAHKOB JIJI1 00pa0OTKH OJIOKOB MOTOPOB aBTOMOOMIIS
3UC-150; paboTbl qoKTOpa (PU3MKO-MAaTEMAaTUYECKUX HAyK cOTpyaHHKa ['aBHOU
actpoHomudeckoit ooceparopun H.H. [laBrnoBa, paspaborasiiero ¢hoTo3neKkTpu-
YECKUM METOJ PETUCTPALMHU 3BE3AHBIX MPOXO0KIACHUM, IMOBBIIIAOIIAN TOYHOCTH
ACTPOHOMHYECKUX HAOJIOICHUIA.

B 1947 r. 661 ynocroensl ['ocynapctBennoit mpemun K.M. Bypres u ap.,
BBITIOJTHUBIIINE KOMIUIEKCHYI0 aBTOMATH3allMI0 MPOKATHOI'O CTAaHKA, BKJIKOYas U
oneparuu koutpossi; A.M. Jlamkuii, B.O. Apytiono, 1.C. CTeKOIbHUKOB U Jp.,
CO3/aBIINE Pa3IUYHbIC BUIBI OCHMIIIOTPAPUUECKUX YCTAHOBOK, UMEBIINX OYEHBb
BOXHOE 3HAUCHHE B TEXHUKE U3MEPEHUN U KOHTPOJIS, B TOM YUCJIE U aBTOMAaTHYe-

CKOro.
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N3 pabot 1948 r. cnenyer ormetuth padoTel M.W. Bonkosa, I'.U. T"ombimie-
Ba W JIp., pa3paboraBmux a’pojorundeckuii mpuoop; H.A.Toncroro u ILII. deo-
¢duoBa, co3naBmIUX MPUOOP TSI UCCIETOBAHUS OBICTPONPOTEKAIOUINX MTPOLIECCOB.

B 1949 r. ormedensl ['ocynapcTBEHHBIMU MIPEHUSAMH  paboTa aKaJeMHKa
B.II. JIunnuka nnxenepo H.T. [Ilanaesa, A.H. [Tonosa, I'.M.TonmaueBa u mexa-
HuKa-coopuka JI.®. SAmmaHoBa 3a co3iaHue KOMIUIEKca MPUOOPOB ISl UCCIie-
JIOBaHUsl KayecTBa 00pabOTKU MOBEPXHOCTEN U JJIA ONPENEICHUS] MUKPOTBEP/IO-
cti; padora B.K. Ilpokodresa, H.C. Cuntuiikoro u K.M. Taranosa mo co3nanuto
Y BHEAPECHUIO B MIPOMBIILICHHOCTh HOBBIX METOJIOB M YCTPOWCTB JJISI CIIEKTPAJIb-
HOT'O aHAJIN3a METAJJIOB U CILJIABOB.

W, nakonen, cpeau padot 1950 r., CBUIETENBCTBYIOIUX O HOBBIX KPYITHBIX
yCIexax COBETCKHX M300peTaTesiel U YYeHBIX BO BCEX 001acTsIX HAYKH U TEXHUKH,
B TOM YHCJIE U B JI€JI€ CO3/IaHHsI aBTOMATUYECKUX YCTPOMCTB, CIEIYET B MEPBYIO
ouepenlb Ha3BaTh PabOTy MO CO3AAHUIO aBTOMATH3MPOBAHHOTO 3aBojaa. OHa SIBIIS-
€TCsl JIOTMUYECKUM 3aBEpIICHUEM padoT, MPOBOJUBIIUXCS PSIAOM OpraHU3aIuil
(OHUMC, HUEB u np.), HaunHas OT CTaHKa-aBTOMaTa K aBTOMAaTHYECKOW CTa-
HOYHOW JIMHUU U JAJIe€ K LIEJIOMY 3aBOy-aBTOMATy. 3a y4acTHUE B CO3JaHUU 3TOTO
3aBojia 25 denoBek 1noja pykoBojacTtBoM uwi.-kopp. AH CCCP B.U. [QukymuHa Obl-
o yaoctoeHsl ['ocymapcTBeHHOM mpemun nepBoi cremnenun. Paborankn HUEB
I'.E. I'opeuxuit, unxenep E.P. JIBopeuxuit, naxenep H.D. Peimapp u gpyrue co-
3J1ajy JJI 3TOTO 3aBOJA HOBbIE KOHCTPYKUMH aBTOMATHYECKUX MAIWH U MPUOO-
poB. B Tom xe rony nHxxeHepsl A.A. Auapee, M.C. bapcykoB u apyrue co3ganu
JUISL 3TOTO 3aBOJIa HOBBIE KOHCTPYKIIMM aBTOMATHYECKUX KOHTPOJBHBIX MAIlMH U
npubopoB. B Tom ke rony unxkenepol A.A. Anapee, M.C. bapcykoB u apyrue
CKOHCTPYHMPOBAJIM HOBbIE aBTOMAaTHYECKUE n3MepuTenbHbie mpudopsl; A.C. HoBu-
koB, b.C. baitdypoB u apyrue pa3paboTaiyd CTaTUCTUYECKUN METOJ KOHTPOJIS Ka-
YEeCTBA MPOIYKLUHN U HOBbIE KOHTPOJIbHBIE CTAHKH-ABTOMATHI.

B 3akmoueHne orMeTHM pabOThl KOIEKTHBAa KOHCTPYKTOPOB 3aBoja «Ko-

aubp» u BOU, Beimonnennsie noa pykoBoactsoM H.E. Hukutuna, mo coznanuto
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BBICOKOTOYHOI'O aBTOMAaTa Il KOHTPOJS M COPTUPOBKHM KOHHYECKHX DPOJIMKOB.
OTOT aBTOMAT U3MEPSET U COpTUPYET posuku 1o 30 rpyir no AMAMETPY U YLy
KOHYyCa C TOYHOCTBIO +1 MK, 4TO B 15 pa3 BbIlIE TOYHOCTH MPUMEHSBIIHNXCA 1O CHX
[IOp COPTUPOBOYHBIX MAIIMH, U UMEET B 2 pa3a OOJIbIIYI0, YEM Y aHAJIOTUYHBIX Ma-
LIMH, TPOU3BOAUTEIBHOCTD.

Ha nepBoyt cranuu pa3BUTHsA KOHTPOJIBHBIX aBTOMAaTUYECKUX YCTAHOBOK CO-
3/1aBAJINCHh KOHTPOJIbHBIE H3MEPUTENIBHBIEC YCTPONCTBA C POCTBIMA MHIUKATOPAMU
B BUJIC YKa3aTeJe WM CUTHAJIOB. B mocienyromemM CBOEM pa3BUTUN KOHTPOJIb-
HbIC YCTAHOBKHM HMMEIIN YK€ CIIOKHBIC MCIIOJIHUTEIBHBIE 3JIEMEHTHI, U3 KOTOPBIX
CJIeIyeT OTMETUTH Pa3IMYHOIO pojAa perucTpupyronme npucrnocodnaenus. Ha 0o-
Jee T03/IHEM 3Talle Pa3BUTHSI ATUX YCTPOICTB HAOII01aeTCs JalbHENIasi aBToMa-
TU3alMs, PACIIUPEHUE U YCIOKHEHUE MCTOJHUTENBHBIX (DYHKIMI - BBIOJIHEHUE
COPTHUPOBKH, Cue€Ta OTOPAaKOBKH, MHOTO(YHKIIMOHAIbHBIA KOHTPOJb U T.O. Psn
omnepanui o CUrHaJIM3alyy U peruCcTpaldyi aBTOMATHI BBIIIOJIHSIOT HapsAy C yKa-
3aHHBIMH OCHOBHBIMH JJI1 HUX (PYHKUIUSAMH.

XapakTepHass 0COOCHHOCTh Pa3BUTHS COBPEMEHHBIX aBTOMATHYECKHX KOH-
TPOJIbHBIX YCTPOMCTB, pa3pabotanHbix B 60-80 rr. XX Beka — ux anekTpudpuka-
nys. OTO MO3BOJISIET NPUAATh UM CBOWMCTBA AUCTaHUMOHHOCTU. [locnegnue no-

CTH)KEHMS B 00J1aCTH aBTOMAaTHYECKOTI'O KOHTPOJIA HaﬁHYT IMUPOKOC IIPUMCHCHHUC.
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Paznen 7 Meroanyeckue yKazaHusl K NPaKTH4ecKoi padore Ne 7
«HMcTopuyeckasi CipaBKa 0 pa3padoTKe TEOPHH ABTOMATHYECKOI0

ynpaBJeHHsD)

7.1 Hcmopuueckasa cnpaska o papadomie meopuu agmomamuieckozo

ynpaenenus

Teopust aBTOMaTHYECKOTO yMPaBIICHUS KaK HayKa Hadaia OypHO pa3BUBATHCS
cO BTOpO# MmojoBUHBI XIX B. DTOMYy mpolieccy MpeaIecTBOBAIO OOJIbIIOE YUCIIO
pa3pabOTOK MHOTHX HM3BECTHBIX YYEHBIX, BHECIIMX OMpPEACICHHBIN BKJIAJ B TEO-
PHUIO YIIPABJICHUS.

[IpuBenem kpaTtkue cBeIeHUSI 00 3TUX pa3padOTKaXx.

I'EPOH Crapmmit Anexcannpuiickuii (oxosio 120 r. g0 H.3.). ABTOp padoT, B
KOTOPBIX CHCTEMATUYECKU U3JI0KEHBI OCHOBHBIE JOCTMIKEHUS aHTUYHOTO MHUpPA B
00J1acTH MPUKIIATHON MEXaHUKHU.

B pabore «IlneBmaTtuka» ['epon ommcan pa3iuyHble MEXaHU3MBI, IPUBOIH-
MBbI€ B IBU)KCHUE HATPETHIM CXKATHIM BO31yXOM WJIA MapOM.

B «Mexanuke» OH ONHUCHIBAJ ISTh NPOCTEMIIMX MAIIWH: pblYar, MOBOPOT,
KJIMH, BUHT U OJIOKH, TaM >K€ JaeT OMUCaHue Mpudopa i U3MEPEHUS MPOTHKEH-
HOCTH JIOpPOT (TaKCOMETp), aBTOMaTa JyIsl MPOJaKH «CBSIIIIEHHOM» BOJbI, THIPAB-
JMYECKOW MalllMHbI (BOJIOYEPHANIKA) U AP.

MexaHu3Mbl 1 aBTOMaThl ['€poHa HE MOTJIM MOJYYUTh CKOJIBKO-HUOYAb HIUPO-
KOT0 MPaKTUYECKOr0 MPUMEHEHHS B PabOBJIaIEIbUeCKOM OOIIECTBE M UCIOJb30-
BaJIUCh MIPEUMYIIECTBEHHO B KA4€CTBE CBOCOOPA3HBIX UTPYIIIEK.

DHUUKIONEIANEH aHTUYHOM TMPUKIAJHOW MEXaHUKH SIBJISIFOTCA — MaTe-
Matuyeckue padbotsl ['epona. B «Metpuke» nansl npaBuia U GOPMYJIbI I TOY-
HOTO W TPHUOJIMIKEHHOTO pacueTa pa3MyHbIX TeoMerpudeckux ¢uryp. Tam ke
npuBoauTcs Ghopmyiia ['epoHa i onpeneneHus oA TPEyrojabHUKa 10 TpeM

CTOpPOHAM.
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Bnusaue pabot I'epona moxkHO mipociienuth B EBporie BIioTh 10 3noxu Bosz-
POXKJICHHUS.

JIEOHAP/JIO na Bunum (I452-1519). UtanbsHCKUI XyHOXKHUK, YYEHBIA U
WHXXEHEP, OAVH W3 BBLAAKOLIMXCS MPEACTaBUTEIEH MCKYyCCTBa »noxu Bospoxne-
HUSL.

Ponwcst B HeGonbmom ropoake Burun, 63 @nopentuu, OTelr ero, 3axu-
TOYHBIM HOTapuyc, nepeceauBUINCh BO DIIOPEHLNI0, OTJal ChlHA B 00y4YeHHE K
3HAMEHUTOMY CKyJbOTOPY M xkuBonuciy A. Beppokno. Oxono 1482 r. Jleonapno
na BuHum nokunyn @uopeHuuo u yexan B MuiaH, rie nocTynuia Ha Ciyk0y K
JIronoBuky Mopo B KadecTBe BOCHHOI'O MHIKEHEpA, apXUTEKTOpa, KUBOIKCLA U
CKYJIBIITODA.

ITocnennue nBa necstunerus xu3Hu JleoHapno na Bunum Obuiu rogamu
CKUTaHMi, 3aBepIIMBIIUMUCS BO DIOpEeHLIMHU, Ky[a OH OblI npuriameH dpanimc-
koM [. YMmep on Bo @panuun. «JIeoHapao ObLI TUTAHOM IO CHJIE MBICIIH, CTPACTH
U XapakTepy, 10 MHOIOCTOPOHHOCTH U YYEHOCTH», Kak nucain d.JHrenbe 00 yue-
HBIX TOM 31m0xu. OH ObUI T€HHATBHBIM XYJOKHUKOM, apXUTEKTOPOM, CKYJBIITO-
POM, UHXKEHEPOM, (PU3UKOM, MY3bIKAHTOM.

M cTOYHMKOM 3HAaHUK OH CYUTAJ OIBIT, C PE3PEHUEM OTHOCACH K BEPE B Ma-
TUYECKUE 3aKJIMHAHUA, aCTPOJIOTHIO U T.. OH MPOBEI OrPOMHOE YHUCIO OIIBITOB,
CO3JaJI MPOEKTHl MAalllMH, CTAHKOB, JICTAJBHBIX aIlllapaToB, OPYAUM, MEXAHU3MOB.
Emy npunaayiexar nepBble MONBITKA B 00JACTH BO3YXOIJIaBaHUSI U KOHCTPYHUPO-
BaHMs JICTAaTENIbHBIX annaparoB. B ero 3amerkax Mbl HAXOAMM CXEMBI IapalloTa,
BEPTOJIETA W APYTMX MUHTEPECHBIX KOHCTPYKUMN. EMy NpHHAmIe)KaT MHOTOYHC-
JICHHBIE KOHCTPYKI[MU TOKAPHBIX, TKALKUX U NI€YaTHBIX MAIlIVNH, MHOTHE JIBUKCHUS
KOTOpBIX ObLIM aBTOMAaTH3UpOoBaHbl. Cpeny 3THX MAIIMH HAXOAMUTCA M CTAaHOK AJIs
HACEUKH HAMWIbHUKOB, B KOTOPOM HE TOJIbKO pabouue, HO U BCIOMOTaTeJIbHbIC
JIBH>KCHUS BBIOJHSIMCHh aBToMaTtuuecku. ['anmuneir [Nanuneo (1564-1642) — ura-
JBSHCKUH (U3HUK, MEXaHUK U acTpoHOM. Poausics B 1. Huze, npunaanexan K 3Hat-

HOM, HO oOemHeBHIel cembe. OTell ero ObUT TaJaHTJIMBBIM My3bIKaHTOM. /{0 nByX
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ner lamunen xwun B Iluze, 3atem mepecenuscs ¢ ceMberd BO DiopeHuuro, rue
YUYWICS B MOHAcCThIpe. B ceMHaauaTh JIET IO HACTOSIHUIO OTLa OH mocTynuiI B [Iu-
3aHCKMM YHUBEPCUTET, TI€ U3y4all MEAULUHY .

VYBIIeUeHHBIN TeOMETpUEH U MeXaHUKOU, [ anumnel Opocuia METUIIMHY U BO3-
Bpatuics Bo @nopennuto. B 1589 r. on monyumnn xadeapy matematuku B [luse, a
B 1592 r. B [lagye - 3T0 nepuoj HaMBBICIIETO pacuBeTa TBopuyecTBa ['anunes, ko-
r1a OH CO3Ja]l CTAaTUCTUYECKUE HCCIEIOBAHMSA O MalluHaX, pabOThl O 3aKOHaX
CBOOOJHOTO MaJEHUS TE U Ap.

B 1609 r. o nocTpounst cBO# MEPBBIM TEIECKOI, JEMOHCTpALUsI KOTOPOTO C
OamHu cB. Mapka B Benenuu mpowusBena OrpoMHOE BII€UATICHUE Ha 3pUTEIICH.
ACTpOHOMUYECKUE OTKPBITHS ['anmuiess MOCIyXWUJM OCHOBOW JJIsl MpPUTJIAIICHUS
ero B kauectse (unocoda u nepBoro marematuka OiIopeHIMU KO ABOPY repiora
Ko3umo Meanun. B 1632 r. nosiBuiiach €ro 3HaMeHHUTasi KHUra «/{uamor», Bckope
3ampenieHHas U ocyxJieHHasi uakpusunueil. B 1637 r. [Nanuineii ocnen, a B 1642 1.
yMep.

bnaronaps teneckomny ['anmumeit cienan HECKOIbKO OTKPHITHI B 00J1aCTH acT-
POHOMMH M TOKa3all, 4TO HaOIIOJaeMble UM SIBJICHUS COOTBETCTBYET TI'eJICOLICH-
Tpuueckoil cucreme Mupa. OH mpoBest 60JIbIIYI0 paboTy MO CO3/IaHUI0 IPUHIIUIIOB
MEXaHUKH, CPOPMYJITMPOBAB OCHOBHBIC MOHATHS KHHEMATUKH. DKCIIEPUMEHTAIHHO
YCTaHOBHWJI KOJIMYECTBEHHBIN 3aKOH NMAJEHUs TeN B mycTtoTe. EMy ke mpuHazie-
KUT (HOPMYJIUPOBKA MCXOJIHOTO 3aKOHA AWHAMUKHU - MpUHIMIA nHEepiuu. OH OT-
KpbUI 3aKOH KOJE€OaHMs] MAasgTHHKA W NEPBBIM BBIABUHYJ UACK OTHOCUTEIHHOCTU
JIBUKEHUS.

HAPTOB Amnppeii KoncrantunoBuu (1693-1756). Beimarommiicss ma-
muHocTpouTenb Poccun niepoi nmosioBuHbl 2YIII B. Co3naTens CIIOKHBIX KOIH-
POBATBHBIX CTAHKOB C MEXaHMYECKUM (aBTOMATHYECKUIA) CYMIIOPTOM, OOECredn-
BAIOLMX aBTOMATHUYECKOE M3TOTOBJIEHUE C KONMUPKHU OapenbeoB, CIOXKHEHIIee

y30pOB U T.II
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Paboty B kauectBe Tokapsa A.X. HapToB Hauan B 1IKOJIE «MATEMATHUYECKUX
W HaBUTAIIKUX HayK», TJie Ha Hero oOpatwn BHuManue lletp 1. Bckope Hapros
obu1 BbI3BaH B [letepOypr u Hayan oOydarbes TOKapHOMY ey y mactepa FOpus
Kypnocoga.

B nmaneneiimen HaptoB ener 3a rpaHumy st 3HaKOMCTBA C TOKAPHBIM Jie-
jom. [lo Bo3BpameHnn u3-3a pyOeka OH 3aBeIOBaj TOKApHEW, MpHUHAJISKAIICH
mnuHo [letpy 1. 3necs HapToB co3nan opuruHanbHble CTaHKU JJi (PAaCOHHOU 00-
pabOTKM M CTaHKHU C MEXaHWYeCKUM cymmnoptoM. Hambornee oTueTnuBo uaes me-
XaHUYECKOTO CYIIOpPTa BhIpa)KeHa B OOJIBIIOM TOKapHO-KOMHMPOBAJIHLHOM CTaHKE,
i€ PE3€ll, 3aKIIOUYCHHBIA B CyNIIOPTE, NEPEMEILIAETCS TOCPEACTBOM PEECUHOTO Me-
XaHU3Ma.

[Tocne cmeptu Iletpa I HapToB padotan Ha MoHETHOM JBOpE, Ile CO3al
pa3inuHBIe YCTPOICTBa, oOJeryarone TexHojaoruueckuii nmpouecc. [lo3xe Beman
NEpPEeIeIOM B MOHETHI JIBA/ILATH THICSY KpacHOW menu Ha CecTpopenkoM 3aBOJIE.
3arem OH paboTaeT Ha MOHETHOM JBope B Mockse. IlepecTpanBaeT HITIO30BbIE
BOpoTa B Aokax Kponmrazra.

C 1736 r. A.K. HaptoB Bo3rnasiisii MacTepckue AKaaeMUM HAYK, SIBJISIOLIN-
ecsl €IMHCTBEHHBIM TPEANPUATHEM B POCCHU, M3TOTOBISIONUM TOYHBIC TIPHOOPHI.
WM Hanmcana o6o01marorias pabota o CTaHKOCTpoeHuto «Tearpym MaxuHapym.
C 1742 1. u o xoHla xu3Hu HapToB Tpyawiics HaJ pa3paOOTKONW TEXHOJOTHYE-
CKHX TPOIIECCOB M OOOPYIOBaHUS JJISI U3TOTOBJICHUSI CTBOJIOB apTUILICPUHUCKHX
OpyAui, 3aJ€JIKOM B HUX PAKOBHUH, CO3JaJl MOABEMHBIA BUHT C I'PaLyHpPOBOYHOM
IIKAJIOW U MHOXECTBO JAPYTUX M300pPETEHUHU, MOCTABUBIIUX €r0 B YUCJIO CaMBIX
aKTUBHBIX nedreiied TeXxuuku X VIII B.

ITOJI3YHOB HBan MBanoBuu (1726-1766). Beinarommiicss pycCKuii Temio-
TEXHUK, Pa3pabOTaBIIMK MPOEKT CO3AAHUS YHHUBEPCAIBHOIO TEIJIOBOTO JIBUraTe-
J5, BOJONAPOPACIPEAELICHUE B KOTOPOM OCYILIECTBISJIOCh MOCPEICTBOM CIIELH-

QJIBHOTO aBTOMATUYECKOTO YCTPOMCTBA.
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N.N.TlomyHoB poawics Ha Ypane, yuuicsa B ExkatepunOypre, B epBoi pyc-
CKOM TOpPHO3aBOJACKOM IMIKojie, ocHOBaHHOW B.H.TatumeBsiM, B yersipHammarte
net Ilon3yHoBa HanpaBuiu B pacloOpsKEHHUE IVIABHOTO MEXaHMKA ypaJIbCKUX 3a-
BoJ0B Hukutel bakapeBa B KauecTBE OJHOTO M3 «MEXAaHUYECKUX YUYECHHKOB». B
1748 r. N.N.ITo3yHOB NOJIy4us AOJKHOCTh TEXHUKA (TUTTEHIIpEaepa) U nepe-
exas B I. bapuayn. B 1750 r. oH nosiy4uws1 YuMH yTTepa-IIUXTMENCTEPa, a 3aTEM B
1759 r. - mmxtmencTepa.

B 10 BpeMs Ha pOU3BOJICTBE B OCHOBHOM MPUMEHSIIUCH TPOMO3/IKUE Malllu-
HbI, OCHOBHAsI 4acTh JIeTaJlel KOTOPbIX ObLIa U3roTOBjIeHA U3 AepeBa. OCHOBHBIM
HYHEPreTUYECKUM JIBUTATEIEM MPEANPUATHIA ObUIO BOJSHOE KOJIECO, KOTOPOE YacTo
OCTAHaBJIMBAJIOCh OT HEJOCTATKA BOJBI WJIM JIOMAJIOCh BO BpeMs noJsioBoabs. V.1.
[Ton3yHOB pelnil «BOJASHOE PYKOBOJICTBO IIPECEUYL» U CO3/aJl OTHEHHYIO MAIlIMHY,
«CIOCOOHYIO 10 BOJIE Hamlei, 4To OyAeT moTpeboBaHO, UCHPaBIATH». B amperne
1763 r. oH nojxan HadyanebHUKY KoabiBaHO-BOCKpEeCEHCKHX 3aBOJOB MPEIOKEHUE
0 TMOCTpOiike n300peTeHHOM UM MamuHbl. B sHBape 1764 r. kanuenspus KosbiBa-
HO-BoCKkpeceHCKHX 3aBOJIOB BHECJA NIOCTAHOBIIEHHWE O peanu3auuu npoekra [lon-
3YHOBA.

Oco0eHHO BaKHO OTMETUTb, YTO UM OBLIA CO3/IaHbl CHEIUAIIbHBIE TOKap-
HbIE U PACTOYHBIE CTAaHKH, UTO XxapakrtepuzyeT [lon3yHoBa HE TOJIBKO KakK TEIIO-
TEXHHKa, HO M KaK BBIJAIONIETOCA MalMHOCTpouTens. HexBaTka JeHEr U OTCyT-
CTBHE JOCTATOYHOTO KOJHMYECTBAa pabOYMX 3aTATUBAM U 3aTPYAHsUIM padoTy.
MHoroe npuxoaunaoch Aenarb CBOMMU pykamu. B pesynbrare HemocuibHas pabo-
Ta nojopsana 310poBbe [lon3yHoBa u 27 mas 1766 r. on ymep.

MarmmuHa Oblsia myIeHa B AKCIUTyaTaIfio YKe MOCe €ro CMepTH B Tpopado-
Tajia BIOJIHE UCIpaBHO 43 AHS, MpUHECS 0K0J0 12 ThIC.pyOsieit npubsumn. OaHako
BCKOpE €€ KOTEJN Jaj] TeUb, B PE3YJIbTATE YEro MAIIMHA ObLJIa OCTAHOBJICHA.

BOJIOCKOB Tepentuii iBanosuu (1729-1806). Beinaromuiics pycckuii me-
XaHUK-CaMOy4dKa. ACTpOHOMUYECKHE Yachl BoIoOCKOBa aBTOMaTUYECKU OCYIIIECTB-

JJIA CJIOKHBIC BBIYUCIICHUSA W IMOKA3bIBAJIM UX PC3YJIbTATHI. Onu nokasbsIBajid B
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JBUKEHUHU BCE, YTO MPOUCXOAUT B IAaHHBI MOMEHT Ha HeOockiioHe. OcyliecTBs-
nock nepemenienre JIlynsl u ConHIla COTJIacHO KajeHzaps. Yackl aBTOMaTUYECKH
OTCUMUTHIBAIM JIHU, YUUTHIBASI MPOCTHIE U BUCOKOCHBIE TOJIbl, IJI1 YETO B MEXaHU3-
Me OB MPEeayCMOTPEH CHEIUATbHBIA JUCK, COBEPILABIINNA MOJHBIA 000POT OJUH
pa3 B yeThipe roga. OTMeuanu peaurno3nbie npasaauku. Kpome toro. Bosmockos
CO3/1aJ1 OPUTMHAJIBHBIN Teneckon. Kak m ero oren, oH 3aHUMAaJICS NPOU3BOIACTBOM
KpacoK, MOJyYUBIIMX IIMPOKYIO U3BECTHOCTh. Kpacku Obuin onpoboBansl [letep-
Oyprckoil akajgeMueil XyJO0XKeCTB U MOJYyYUSIM BECbMa MOJIOKHUTEIbHYIO OLEHKY.
[TocmepTHO BOnockoBy ObLIa MpucyskJieHa nejaib 3a H300peTeHrne KPacok.

KVJIMBMH HBan Iletpouu (1735-1816). Co3naTenb OpUTrHHATIBHBIX YacoOB
u TeaTpoB-aBTOMaToB. Ponuics Kynubun B Huxuaem HoBropone B cembe MenKoOro
TOPTOBIIA.

BocemMHannaTiieTHUM IOHOLIEH OH yX€ HE TOJIBKO PEMOHTUPOBAII CIIOKHBIE
yackl, HO M CO3JaBaJl HOBBIE, Ojarojapsi 4YeMy HHKETOPOACKUN YaCOBIIHK-
n300peTaresb CTal U3BECTEH JAJIeKO 3a IpeielaMu CBOETr0 ropoia.

B 1764-1767 rr. oH U3roTOBUJ 4Yachl, MPENOJAHECEHHbIE UM B Jap UMIIEpa-
tpuiie Exatepune I1. Yackl coctosuin u3 427 MUHUATIOPHBIX JI€Tal€d, UMEIN Ya-
COBOM, 00€BO M KypaHTOBBIM MexaHU3M. OcOObIN MEXaHW3M MPUBOIWI B IBHKE-
HUE (Urypsl TeaTpa-aBTOMaTa BCTPOCHHOI'O B yHacaxX. 37€Ch Ha MCXO/AE KaXIO0ro
yaca OTBOPSUIMCH CTBOPYATHIE JBEPU, OTKPBIBAS «3JIATHIA YEPTOT», B KOTOPOM aB-
TOMAaTHYECKHU Pa3bIIPbIBAIOCH NMPEICTABICHUE, COPOBOKIAEMOE MY3bIKOM U 3BO-
HOM KOJIOKOJIOB.

Bosbiioe Koau4ecTBO pa3sHOOOPA3HBIX CIOXKHBIX JEHCTBUN TpeOOBAO TOY-
HOT'O, COTJIACOBAHHOTO ABMKEHMS OTPOMHOTO KOJMYECTBA PA3JIMYHBIX JETANIEH,
YTO 3aCTaBJIIET CUMUTATh 3TH 4YaChl OJHUM M3 3aMEUaTelIbHbIX aBTOMATOB TOIO
BPEMEHH.

N3o6peraTenb yacoB OblI BhI3BaH B [leTepOypr u Ha3HaueH B kKoH1E 1769 r.

PYKOBOAHUTCIIEM MCXAaHNYCCKUX MACTCPCKUX AK&,Z[GMI/II/I HayK, I'I€ OH JOJIKCH OBLI
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«PYKOBOJIUTh MHCTPYMEHTAJIBHOK, CIECAPHOK0 M TOKApHOIO MajaTaMu, a TakkKe
TOMH, TJIe IEeNAl0TCs ONTUYECKUE UHCTPYMEHTBI, TEPMOMETPBI U 0apOMETPHI.

3HAUUTENTFHOE YHCJIO TMTPUOOPOB, HAXOIAMIUXCS BO BTOpOi mojoBuHe X VII
B. B oOpanieHuu B Poccun, 66110 BbINoSIHEHO 110 pykoBoacTBoM M.II. KynuOuna.
Onwupasce Ha npeasiaymue uzooperenus, M.I1. Kynmnbun ckoHcTpynpoBan act-
POHOMHYECKHE 4Yachl, IJ€ MPUMEHWIT H300PETEHHOE UM KOMIEHCAIIMOHHOE
yCTpoucTBO. Yackl Moka3pIiBalid BpEMs I'0J1a, MECALbL, THH, YaChl, MUHYTHI, CEKyH-
nel. Taxkxe mpemycmarpuBaics noka3 a3 Jlynsl, Bocxoa u 3axon Comnnua B Ile-
Tepoypre 1 Mockse. Kpome paboT B 0051acTH 4acoBOro uckyccra, Kyanbus cue-
Ja1 u300peTeHusl B CTPOUTENLHON TEXHUKE, TPAHCIIOPTE, CBSI3U U JIP.

WM 6611 pazpaboTaH MPOEKT OAHO3HAYHOTO JEpPEeBsIHHOrO MocTa yepe3 Hey,
MOJIeJIb KOTOPOTO BBIIEp:Kala UCHBITAHUS U TOJy4usia 0J00peHre CreluanbHOu
KOMHUCCHS aKaJeMHUH HAYK.

B 1794 r. KynmuOuH Hauyan pa3pabOTKy MpOEKTa ONTHYECKOro Teierpada,
CO3/1aJ1 KOZ.

[To3ke oH nU300pen «BOCXOd», CIIOCOOHBIN IBUTAThCS BBEPX IO TEYCHUIO pe-
KU, IPOKEKTOP, «CAMOKATKY», CESUIKY, IUIABYYYIO MEIBHUILY U MHOT'O€ JIPYTOE.

3AXABO Ilaen Amutpuesud (1779-1839). Pycckuit n3obperarens u KOH-
ctpykrop. Co3zaaresib pa3iaM4HbIX CTAaHKOB JUJIS MPOM3BOJCTBA. B yacTHOCTH, UM
CKOHCTPYUPOBAHbl OPUTMHAJIbHBIE CTAHKHU JJIsI BHYTPEHHEN PACTOYKH, MOCITYKHUB-
IIME€ OCHOBOM JIJISl CO3JJaHUsI CTBOJIOHAPE3HBIX MMOJYyaBTOMATHYECKUX CTAHKOB. VM
C/IeJIaHbl CTAHKHU JIJI1 OKOHYATEJIbHOTO CBEPJICHUS CTBOJIOB, JIJISl HApe3aHUs pe3bObl
B OTBEPCTUU KA3€HHOM YacTH, JIJIsl CBEPJICHHS OTBEPCTUS B 3aMOYHOM J10CKe ( C aB-
TOMAaTUYECKOM M0/1aueil CTOJIMKA), T0)KETOKAPHBIN CTAHOK U JIp.

JIns co3maHus pa3iMYHbIX CIIEIUAIbHBIX CTAHKOB 3aXaBO MIMPOKO HCIIOJb-

30BaJl IPUHITUII arperaTupoBanus. M300perennst 3axaBbl B 3HAYUTEIIBHON CTETICHU
MEXaHU3UPOBAIM OIepanuu 00pabOTKM CTBOJA W APYTHX JeTajeil, KOTOphIE 0

3TOTO BBIMOJIHSJIUCH BPYUYHYIO.
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B pesynbrare aesTenbHOCTH 3axaBbl ObUIM YCTPAHEHBI PYUYHBIE OIEpaluu
IIPY U3TOTOBJICHUH CTBOJIOB M BBEZEHA 00pabOTKa pe3liamMu, YTO 3HAYUTEIBHO T0-
BBICHJIO YPOBEHb MEXaHU3AINHN H aBTOMATHU3AIIUN 00PaOOTKH METAIIJIOB pe3aHUEM.
OCHOBOIIOJIO)KHUKOM TEOPUH aBTOMATUYECKOTO PEryJIMPOBAHUS  SIBISIETCS
M3BECTHBIA TieTepOyprckuii mpodeccop u uHxkeHep VBan AnexceeBudu BrrmiHe-
rpanckuii (I831-1895). /o BeIX0oaa B CBET MepBOI €ro paboTHI B 3TOM 00JaCTH, T.€.
1o 1876 r., Teopusi aBTOMaTUUECKOTO PETYJIUPOBaAHUS (PAKTUYECKU HE CYIIECTBO-
Bajia, HECMOTPS Ha TO, YTO PETYJIATOPOCTPOCHUE y>KE PA3BUBAIOCHh B TEUEHUE LiE-
Joro ctojieTusi (CoO BpeMEHU M300pEeTeHUs MEPBOr0 B MUPE aBTOMATHYECKOTO pe-
rynaropa .. [TonzyHnoBeiM B 1765.1.).
910 cronerue (10 1876 r.) xapakTepusyeTcsi HHTYUTUBHOM H300peTaTesb-
CKOM paboToi U pa3pabOTKON OTJEIbHBIX, IIABHBIM 00pa30M CTaTHYECKUX pacue-
ToB. K cepenune Il Beka ¢ yBeauueHHEM OBICTPOXOIHOCTH NMAPOBBIX MAIIUH U TO-
SIBJICHHEM TIapOBBIX TYpOMH BO3HHKIIA MPOOJIeMa YIydIleHUs KadyecTBa IEHTPO-
OCXKHBIX PETYJISTOPOB CKOPOCTH. 3/1€Ch TEXHHMKA MPAKTHUYECKH CTOJIKHYJIACh C
MPOTUBOPEUYHEM MEXK]y CTATUUECKON TOYHOCTHIO M JUHAMUYECKMMH KaueCTBaMU
CHUCTEMBl AaBTOMAaTHUYECKOIO PEryJIMPOBAHMS, a4 HWMEHHO: TOMNBITKU YBEIUYEHUS
CTATUYECKON TOYHOCTH MPUBOJIWIN K MEICHHO 3aTyXalolUM KOJeOaTeIIbHBIM
NEPEXOIHBIM TpolieccaM U Jaxe K HeycToiunBocTH. Ho 3Ta mpobiema He morna
OBITH pellleHa CTATUYECKMMU METOJAMH pacyeTa U KOHCTPYKTOPCKOW MHTYHUIUEH.
OtnenbHble AUHAMUYECKUE HUCCIEAOBAHUS, MPOBOAMBIIMECS Pa3IMYHBIMU aBTO-
paMu, HE PeLnIN 3TON TPOOIEMBI.

Pabora M.A. Beimnerpajackoro. IlepBas B mupe pabora, B KOTOpOH Ipa-
BUJILHO ObLTa pelieHa mpobiieMa TUHAMUKH MPOCTEHIINX PETyJIATOPOB, MPUHA-
nexut U.A. Beimaerpajackomy. MOMEHT BbIXOJIa B CBET €ro padboTsl «O0 o01mei
TEOPUU PEryJaATOpoB» B 1876 I. sABIsSIETCS NAaTON POXKIECHUS TEOPUU aBTOMaTHYe-
CKOT'O PEeryJIUpOBaHUS.

[IpaBUIIBHO pELIMB BaKHBIC NI PETYJIMPOBAHUS TOIO BPEMEHH 3a]ayH,

Brermnerpaackuii IBUICST OCHOBOMOJIOKHUKOM CBOE€M COBPEMEHHOW TEOPUU ABTO-
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MaTUYECKOI'0 PETYyJIMPOBAaHUS, €ro padoTa COXpaHWIIa CBOE 3HAYECHHWE U B HAIU
nHu. OH a1 HH)KEHEPAM PaKTUYECKUE KOHKPETHBIE YKAa3aHUs O TOM, KaK BIHSIOT
pa3IMYHbIE KOHCTPYKTUBHBIC IAPaMETPbl CHCTEMBI HA KAYE€CTBO PETYJIMPOBAHUSL.
Nmenno M.A. BeliiHerpajgckuii CBOMM KOHKPETHBIM HMCCJIEJOBAHUEM I10-

Ka3all, YTO KaYeCTBEHHBIA PETYISITOP MOXKET ObITh CO3/1aH TOJILKO Ha OCHOBAHWUU
COBMECTHOTI'O pacuera 3TOro peryisTopa ¢ 00beKToM peryiupoBanusa. OH mokasai
TaKXe, 4YTO HU B KOEM CJIy4ae HEJIb3s OIPAHUYMBATHCS CTATUYECKHM PACUETOM, a
HY>KHO OJHOBPEMEHHO IPOM3BECTU U JUHAMUYECKUH PACYET C y4ETOM CTaTH4e-
CKHMX U IMHAMHYECKUX CBOMCTB 00beKTa U peryistopa. I Hao6opoT, Henb3s orpa-
HUYMBATBhCS PACUETOM IEPEXOJHBIX MPOLIECCOB, HE OMPENEIISAS IPU ITOM CTaTHYE-
CKO OIIMOKH TaHHOW CUCTEMBI PETYJINPOBAHUS.

B cBoeMm nccnenoBaHuM OH NMPUMEHWI JIMHEAPU3ALUI0 YPAaBHEHUIN TUHAMU-
KM CHCTEMBI PETYJIMPOBAHMS, MTOJOKEHHYIO CEM4ac B OCHOBY BCEU JIMHEMHOM TEO-
pUHU PETYIUPOBAHUSL.

Brimnerpaackuii M.A. BbIBEN yCIOBHE YCTOMYMBOCTH JUHAMUYECKON CHC-
TEMBbI, OTIICHIBAEMON JIMHEWHBIM U] PEpPEHITNATBHBIM YPaBHEHUEM TPEThETO T0-
psnka. OH BHEpBbIE BBEN M300paykeHHWEe 00JiacTeld YCTOMYMBOCTU Ha IJIOCKOCTH
OCHOBHBIX [IapaMETPOB CUCTEMBI.

Breimuerpanckuit ULA. moctpows nuarpamMmy, B KOTOpPOM 005acTh yc-
TOMYMBOCTH pa3OMBallach Ha TPU YACTH, OJIHA, UB KOTOPBIX COOTBETCTBOBAJA KO-
Je0aTeNIbHBIM IIEPEXO0IHBIM IIpoIeccaM, a BE APYTHE - PA3JIMYHBIM THUIIAM allepH-
OJIMYECKHUX IpoLeccoB. TeM caMblil OH MOJIOKUJT HAYAJIO MCCIIEIOBAHUIO KA4eCTBA
nepexonHoro mnpouecca. OH Mokas3ajn, B YaCTHOCTH, YTO HAJIMYHUE KOMILJIEKCHBIX
KOpHEW B XapaKTEpUCTUYECKOM YpaBHEHUH caMo MO ceGe OTHIOJIb eIle He 03Hava-
€T KOJeOaTelbHOCTH MepeXoqHOro mnpoiiecca. Juarpamma BeimiHerpaackoro u
cerlyac HEMOCPEACTBEHHO UCIOJIb3YETCS B TEXHUUECKUX PACUETaX.

A.M. JIanmyHOB ¥ 3HaYE€HHE €ro padoT MO YCTOWYMBOCTHU. [I0CKOIIBKY B T€O-

pUU  aBTOMATHYECKOTO PETyJIHpPOBAaHUS CYIIECTBEHHYIO POJIb HIPAeT TEOopHs

YCTOﬁqHBOCTH PaBHOBECHUA U ABUKCHUSA JHHAMHUUYCCKUX CUCTCM, TO H€06XOI[I/IMO
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3/1eCh MOKa3aTh 3aCIyTd OCHOBATENsl CTPOTON TEOPHH YCTOWYUBOCTH JIBHKEHUS -
BEJIMKOTO PYCCKOTO MaTeMaTHKa, akaJeMuka Anekcanapa Muxaitnosuda JlsmyHo-
Ba (I857-1918).

TepMUH «yCTOWYMBOCTH» MPHUMEHSJICS, KOHEUHO, U JI0 HEro, HO JIsAmyHOB
BIICPBBIE J1aJl MAaTEMATHYECKH TOYHOE OMPEICICHUE MOHATHUS yCTOWYMBOCTH. B
cBoel JokTopckor muccepTaruu «OOmas 3amada 00 yCTOMYMBOCTH JIBHKCHUSD)
(1892r.) oH mokaszanm TeOpeMbl O 3aKOHHOCTH HCCJICIOBAHUS YCTOWYMBOCTH IIO
NEePBOMY TMPHUOIIKEHUIO, T.€. M0 JIMHEAPU30BAHHBIM YPAaBHEHUSIM. DTH TEOPEMBbI
JIsmyHOBa CITy’)kaT MaTeMaTHYeCKUM OOOCHOBaHHWEM BCEH JIMHEHHOW TEOpUU aB-
TOMAaTHYECKOTO PEryJIMpPOBaHUs OT BBINIHErpaaCcKOTO U 10 HAITUX JTHEH.

Kpome Toro, tam ke JISmyHOB BechbMa TOHKHMH MAaT€MAaTHYECKUMHU METO-
JIaMH UCCIIeIOBAIT TIEIBIA PSJT OCOOBIX CITydaeB, MOYYAOIIUXCS MPU HATUYUH HY-
JICBBIX ¥ YUCTO MHUMBIX KOpHEH. OH cienalt mesbli psjl BRIIAIONNXCS MaTEeMaTH-
YECKUX BBIBOJIOB. BakHYIO poJib UTparOT ceityac MeToabl JIsmyHoBa st uccieno-
BaHUs YPAaBHCHUI C MIEPUOTNICCKUMU KOAPPHUITMEHTAMH, B YACTHOCTH TIPU HUCCJIe-
JIOBAaHUHW YCTOWYMUBOCTH HEIMHEWHBIX MEPUOJNIECCKUX MPOIIECCOB.

Hakonern, ocoboe 3HaueHne umeeT npsmoil Meron JIsimyHoBa (Ha3bIBaeMBbIiA
TaK)Ke «BTOPOW METON»), KOTOPBIM COMEPNKHUT 3HAMEHHUTHIC OOIINE TEOPEMBI 00
YCTOMYMBOCTA W HEYCTOWYMBOCTH JBWIKEHUS W PABHOBECHUS JIIOOBIX IUMHAMUYE-
CKHX CHUCTEM, YTO Yallle BCETO MCIOIB3YETCs MPH UCCIICOBAHUH HETMHEHHBIX CH-
CTEM M CHCTEM C IIEPEMECHHBIMU TTapaMeTPaAMH.

Teopus peryiaupoBadusg B Poccun 1o 1917 r. Baxxnoe 3HayeHre UMEET BbI-

naromyecs: paboTbl pycCKOro MaremaTuka, akajgemuka Ilagpnytusa JIbBoBuua Ye-
osimena (1821-1894), B wactHOCTH ero padoTa «O EeHTPOOESIKHOM YPABHHUTEIISY.
Cyl11ecTBEHHBIM BKJIAJIOM B HAYaJIbHOM CTaANM Pa3BUTHUSL TEOPUH PETYJINPO-
BaHUs SABHJIMCH PaOOTHI CIOBAIIKOTO yueHOro A. CTOA0MbI IO PETYIMPOBAHUIO Ma-
poBbIx TypOuH (1893), koTopsIif mpoxokuI u pa3sui uaeu U.A. Beimserpaacko-

ro.
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Baxueimu siBnsirorcss pabotel A.B. I'peuanunnoBa B 1896 u 1899 rr., S.U.
I'pouna B 1898, 1899 u 1900 r.r. u A.U. Cunoposa B 1900 r.

bonbiioe 3nauenne nmena padora Huxomnas Eroposuua XKykosckoro «Teo-
pHUs peryJIMpoBaHUs X0Jla MallluH», onmyoirkoBaHHas B 1909 r., npencrapisBiias
co00¥ H3JI0KEHUE JICKITUH 10 TEOPUH PETYIUPOBAHMS, TPOUYNTAHHBIX B BBICIIIEM
TEXHUYECKOM Y4eOHOM 3aBe/ieHHWU. Tak, B HUX W3JIaracTcsi TEOpUs aBTOMaTHYe-
CKOI'O PEryJMpOBaHUs TOTO BPEMEHU U COAEPKATCA COOCTBEHHbIE PE3yJIbTaThl aB-
TOpa, B YACTHOCTHU IO HEJIMHEIHON 3a7ja4e O BIUSHHUM CYXOTO TPEHHS Ha MPOIEcC
OPSIMOTO PEryJUpOBaHUS U TIO TEOPUU HMMIYJbCHOTO PETyJIMpoBaHusl (pery-
JUPOBAHUS Ha OTCEYKY Mapa) ¢ MPUMEHEHHEM JIUJICHHBIX YPABHEHUN B KOHEUHBIX
pa3zHocTsX. JKyKOBCKUI MOKa3all, YTO MPU U3BECTHBIX YCIOBHSIX UMITYJIbCHOE pe-
TyJIMPOBaHUE MOXKET PacCMaTPUBATHCA KaK HEMPEPhIBHOE, a YPaBHEHHS B KOHEY-
HBIX Pa3HOCTSX MEPEXOAT B OOBIKHOBEHHbBIE AU(depeHIInaIbHble ypaBHEHUSI.

[TepBoHAYaIbHO TEOPUST PETYIUPOBAHUS MPUMEHSIACH K PETYJIUPOBAHUIO
napoBbIX MamuH U TypOuH. C Hauyana [X Beka oHa cTaja NMPUMEHSTHCS K peryJiu-
POBaHUIO 00OPOTOB AJIEKTPOJBUTATEIICH, HAMPSKEHUS AICKTPUUECKUX TeHEpaTo-
pPOB, TEMIIEPATYpPhI, TABJIICHUS U TIP., a B JAJbHEUIIIEM - U K IprubopaM aBTOMAaTH-
YECKOr0 YMPAaBJICHUSI BOJSHBIMU TOPHEAAMU, apTHIUICPUUCKUMU OPYIHSIMU U K
aBTOINUJIOTaM, T.€. K aBTOMAaTUUYECKUM PETYJIATOpaM Kypca, BbICOTHI, KpEHa CaMo-
JeTa u T.II.

Teopus perynupoBanusi B Poccun mocne 1917 r. OcoOeHHO MHTEHCHBHO
TEOpHUsl aBTOMATHUYECKOTO PEryJMPOBAaHUs Havalla pa3BUBATHCS B TOJIBI MPEIBOCH-
HBIX TSTWIETOK B CBSI3M C aBTOMAaTHU3allMed YIPaBJICHHS IPOU3BOJICTBEHHBIMU
MPOIECCAMH, KPDYTTHBIMHU YHEPTE€TUUECKUMH YCTAHOBKAMHU U T.JI.

B pesynbTare npakThueckoi pabOThl pa3IMUHBIX OpPraHU3alUi B OTIEIbHBIX
00JIaCTSAX TEXHUKHU BBISBHIIOCH, YTO TIPUHITUIIBI TIOCTPOCHHS U METOJIbI UCCIIEI0OBA-
HUSI Pa3JIMYHBIX ABTOMATHUYECKUX CHUCTEM, MPEIHA3HAYCHHBIX MJI YHpPABICHUS
Pa3IMYHBIMU 10 CBOEH (U3UYECKON MPUPOJIC MPOIIECCaMU, UMEET €IMHYIO Teope-

TUYECKYIO 0asy.
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Pa3nen 8 Metoanyeckue ykazaHusi K NPaKTU4ecKkoi padore Ne 8

«HAcropuyeckasi CipaBKa 0 pa3BUTHUA HHPOPMANMOHHBIX TEXHOJOTMI»

8.1 Hcmopusa pazeumus unpopmayuoHubviX mexHoa02ui

CtpeMHUTENBHO pacTylIUe B MOCIEAHHUE ToJibl TpeOOBaHUs K MpodeccruoHa-
JU3MY JIMII, pabOTaloMUX B 00JIaCTH aBTOMAaTH3allMK Pa3IMYHBIX cep uesoBeye-
CKOH JIeITeTbHOCTH, MMPUBEIN K YCUJICHUIO TTOJATOTOBKU 3THX CIEIIHAIMCTOB B 00-
JacTd HH(OPMAIMOHHBIX TexXHoJoruil. HacrositenbHO olrymaercss HeoOXoau-
MOCTb oOecriedeHusI YeTKON padoThl CrielMaIn3upoBaHHbIX noapazaeneHuit ACY.
O4eBUHO, YTO WHXKEHEP MO aBTOMATU3AIMH JOJDKEH OBITh CIICIIHAIINCTOM COBpE-
MEHHOTO YPOBHS TTOJATOTOBKH B 00JIACTH KOMITBIOTEPHBIX TEXHOJOTHUH, UMEIOIIAM
MOJIHOE TIpeNICTaBlieHne O mpobOyieMHON cutTyanuu. OJHAKO, HApSAY CO 3HAHUEM
KOHKPETHOM MPEeIMETHON 00J1acTH, 11 OCBOCHUS WJIM XOTS Obl O3HAKOMJICHUS CO
MHOTHMH CMEKHBIMU TIPEIMETHBIMU OOJIACTSMHU, OH JOJDKEH OBITH BOOPY)KCH Me-
TOJOM W METOJOJOTHEeH B chepe COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTHUH.
[TosToMy mipeacTaBiIsieTcs 11e71eCO00pa3HbIM 03HAKOMUTH OYAYIIUX CHECIUATUCTOB
M0 aBTOMATH3AIIMH C TarlaMu pa3BUTHS UHPOPMAITMOHHBIX TEXHOJIOTHH.

Cy1iecTByeT HECKOJIBKO TOUYEK 3PSHHS Ha pa3BUTHE MHPOPMAIIMOHHBIX TE€X-
HOJIOTUH C HUCIOJIb30BAaHUEM KOMIIBIOTEPOB, KOTOPBIE OTJIMYAIOTCS MpPU3HAKAMU
nenenusi. OOmMUM 711 BCEX HUX SIBIISIETCSA TO, YTO C MOSIBIIEHUEM MEPCOHAIBHOTO
KOMITBIOTEpA Ha4yajICs HOBBIM ATall pa3BUTHUS WH(OOPMAIMOHHBIX TeXHOIOTHi. Oc-
HOBHOM II€JIbI0 CTAHOBUTCS YJIOBJIETBOPCHHE IMEPCOHANBHBIX HH(POPMAIIMOHHBIX
NOTpeOHOCTEH UeIoBeKa Kak B MPoQEeCCHOHAIbHOM cdepe, TaK U B OBITOBOIA.

[Io BuAy pemaemMspIX 3a/1a4 M MpPOLeccoB 00padoTKkH MHPOPMALMH BbIJE-
JISTFOT CJIEAYIOIINUE JTAIbI.

e 60 — 70e rogpl XX Beka. O0paboTKa JaHHBIX B BBIUUCIUTEIIBHBIX 1ICH-
Tpax B PEXHUME KOJUJIEKTUBHOTO TMOJIb30BaHUs. OCHOBHOE HAIMpaBJICHUE PA3BUTHUS

WH(OPMAITMOHHONW TEXHOJOTUM — aBTOMATH3allMs PYTUHHBIX ONEPAIMOHHBIX JICH-
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CTBUU YEJIOBEKA.

e C navyana 80-x rogoB XX Beka. Co3ganue MHPOPMAIIMOHHBIX TEXHOJIO-
T'Ul, HAIPABJICHHBIX HA PELIEHUE CTPATErMYECKUX 3aad.

[To Buay mpodseM, CTOSIIMX HA MyTH MHPOpMATH3AUU OOIIECTBa, BbIJE-
JISIOT CIEAYIOIINE ITaIbI.

e Jlo konma 60-x rogoB XX Beka. [Ipo6iema — 06padoTka OONBIINX 00b-
€MOB JIAHHBIX IPU OI'PAaHUYEHHBIX BO3MOKHOCTEN anmnapaTHbIX CPEJCTB.

e Jlo xonna 70-x romoB XX Beka. Pacnpoctpanenue Oonpmmx OBM.
[TpoGiema — oTcTaBaHKE MPOrPaMMHOIO OOECIIEUEHUs OT YPOBHS pa3BUTHSA amia-
pPaTHBIX CPENICTB.

e C nauyana 80-x romoB XX Beka. KoMIbroTep CTaHOBUTCSI UHCTPYMEHTOM
HEMpO(ECCHOHAIBHOTO MOJIb30BaTENS, 3 MHOOPMAIIMOHHBIE CUCTEMbI — CPEICTBOM
NOJICPKKU MPUHATHS ero pemeHuil. [Ipodaembl — HEOOXOAMMOCTh MaKCUMAIBHO-
ro yJIOBJIETBOPEHUS MOTPEOHOCTEN MOJB30BaTElNd U CO3aHUE COOTBETCTBYIOLIETO
nporpaMMHOro uHTepdeiica s paboThl YeIoBeKa Ha KOMIIBIOTEPE.

e C navana 90-x rogoB XX Beka. Co3naHue COBPEMEHHOW TE€XHOJIOTUHU
MEXOpPTraHU3AlMOHHBIX CBA3ed M WH(pOpMaIMOHHbIX cucTteM. Haumbonee cymie-
CTBEHHBIE TPOOJIEMBI 3TOr0 3Tama — BbIPa0OTKa COTJAIICHWNH U YCTAaHOBIICHHE
CTaHAApTOB, MPOTOKOJIOB IJIsi KOMIIBIOTEPHOM CBSI3M, OpraHU3alMs JOCTyIla K
CTpaTernyeckoi MH(popManuu, opraHu3alys 3alluThl 1 0€30MacHOCTH MH(OpMa-
1007078

[To Buay mpemMyliecTB, KOTOPble UMEET KOMIIBIOTEPHAsI TEXHOJIOTHSI, BbI-
JEJSIOT CIEAYIOIINE ITAMBI.

e C navaaa 60-x ronoB XX Beka. J[oBoinbHO 3¢ dexTuBHas oOpaboTKa
uH(OpMaAMU NIPU BBINOJHEHUH PYTUHHBIX ONEpaluid ¢ OpUEHTAIMel Ha LeHTpa-
JIM30BAHHOE MCMOJIb30BAHUE PECYPCOB KOJUIEKTUBHBIX BBIYMCIUTEIBHBIX [IEHTPOB.
OcHOBHOI KpuTepuii OIeHKA A((PEKTUBHOCTH CO3AaBAEMbIX HWH()OPMAIMOHHBIX
CUCTEM — pa3HUIA MEXJY 3aTPau€HHBIMU Ha pa3pabOTKy W COIKOHOMIIEHHBIMHU B

pe3yibTare BHeapeHus cpeactBamu. OcHOBHas IpoOiiemMa (IICHXOJIOTHYECKas) —
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IJI0X0€ B3aUMOJICUCTBHUE MOJIB30BATENEH, sl KOTOPBIX CO3/1aBaluCh HHGOpMALIK-
OHHBIE CHCTEMBI, U Pa3pabOTUYUKOB M3-3a PA3IUUMUS UX B3IJISA0B U MOHUMAHUS
pemaemsbIx npodsieM. Kak cineactBue, co3aHue CUCTEM, KOTOPbIE MOJIb30BaTENN
IJI0XO0 BOCHPUHUMAIOT U, HECMOTPS Ha UX IOCTATOYHO OOJIbIINE BO3MOXKHOCTH, HE
UCIIOJB3YIOT B ITIOJTHOW MeEpE.

e C cepenunnl 70-x ronoB XX Beka. [losBieHne MepCOHATBLHBIX KOMITbIO-
TepoB. VI3MeHeHue noaxoaa K Co3JaHuI0 MH()OPMAIMOHHBIX CUCTEM — CMEILCHUE
OpHUEHTALMU B CTOPOHY MHIAMBHUAYAJIBHOIO IMMOJb30BATENS I MOANEPKKA TPUHU-
MaeMbIX UM pElIeHUN. 3aMHTEPECOBAHHOCTD MOJIH30BATEISI B POBOJUMBIX pa3pa-
00TKax, HaJaXKMBaHUE KOHTaKTa C pa3pabOTUYMKaMHU, BOZHUKHOBEHUE B3aMMOIO-
HUMaHUsl 00EUX TPYIN CHEeUUATUCTOB. Vcmonap30BaHuE Kak IEHTPaTIM30BAHHOM,
TaK W JECIECHTPATN30BaHHON 00pabOTKU JaHHBIX, OA3UPYIOIICHCS Ha PElIeHUH JIO0-
KaJIbHBIX 3a71a4 ¥ paboTe ¢ JOKaIbHBIMHU 0a3aMU JAHHBIX Ha pabouyeM MECTE MOJIb-
30BaTedIs.

e C nHauaaa 90-x rogoB XX Beka. AHaiIu3 CTpATErHYECKUX MPEUMYIIIECTB
B OM3HECe, OCHOBAHHBIA HA JOCTUKEHUSAX TEJIEKOMMYHHUKAIMOHHOW TEXHOJOTUHU
pacnpenenénnoit 06padotku nHpopmaruu. Llenp nHPOPMAITMOHHBIX CUCTEM — HE
npocroe yBennueHue 3QPeKTUBHOCTH 00pabOTKH JaHHBIX U MTOMOILb YIIPaBJICHILY,
HO ¥ TIOMOIITh COOTBETCTBYIOIIMX WH(POPMAITMOHHBIX TEXHOJOTUH MPU BBIKUBAHUN
Y TIOJIyYEHHH NMPEUMYIIECTB B KOHKYPEHTHOM O0phOe.

[To ucnmoJib3yeMOMY HHCTPYMEHTAPHIO BBIICISIIOT CIEAYIOIIUE ITAIbI.

e Jlo BTOpOIl mooBuHbI XIX Beka. «Pydnas» texnosorus. MHcTpymen-
Tapuil — Mepo, YepHUJIbHUIIA, KHUTA. OCyIIECTBICHHE KOMMYHUKAIUA BPYUYHYIO
IyTEM OTIIPABKM IO MOYTE MUCEM, MMAKETOB, Aernenl. OCHOBHAs LENb — MPEACTaB-
JeHue nH(OpMaLuY B HYKHOU opme.

e C konna XIX Beka. «Mexanuueckas» TexHoiorus. MHCTpyMeHTapuil —
NUIIyias MalunHka, tenedoH, TukTodoH. boyee coBepilieHHbIE CPECTBA KOMMY-
HUKAI (B OCHOBHOM, 1o4Ta). OCHOBHAA 11eJ1h — MPEACTaBICHHE WHPOpMAIIUU B

HYXKHOI Qopme Oosiee yI0OHBIMU CPEACTBAMH.
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¢ 40 — 60-e roasr XX Beka. «DnexTpuueckas» TexHojorud. MHCTpymeHTa-
puit — 6oape 9BM U cOOTBETCTBYIOIIEE MPOrPaMMHOE 00eCIieYeHUE, IIEKTPU-
YeCKUe MUIIYIIME MAITUHKU, KCEPOKCHI, MOpTaTUBHBIE AUKTO(OHBL. Llens — mepe-
MeIeHue akieHTa ¢ GopMbl mpeacTaBiaeHus uHbopManmu Ha GopMupoBaHue e
COJIEp KaHUSI.

e C navana 70-x rogoB XX Beka. «IJNEKTpOHHas» TexHosorus. MHCTpy-
MeHTapuil — 6onpirie OBM u co3naBaemble Ha UX 0a3e aBTOMaTHU3UPOBAHHBIE CH-
cteMbl ynpasieHus (ACY) u wundopmanmonHo-nouckopsie cuctemsl (UIIC),
OCHAILIEHHBIE IIMPOKUM CIIEKTPOM 0a30BbIX U CHELHUAIM3HPOBAHHBIX MPOTrPaMM-
HBbIX KoMIUieKkcoB. Llenp — em€ Oosblliee cMelIeHUE aklleHTa Ha (GOpMHpPOBaHUE
coJiep KaTesIbHOM CTOPOHBI MH(OPMALIMU ISl YIIPaBICHYECKON Cpeibl pa3IuyHbIX
cdep 001IeCTBEHHOM )XKU3HU, 0OCOOCHHO Ha OPTraHU3aINI0 AaHATUTUYECKONW paOOTHI.
MHOXeCTBO OOBEKTUBHBIX M CYOBEKTHBHBIX (DAKTOpPOB HE IO3BOJIMIN PEIIUThH
CTOSIIIIAE TIEpE]T HOBOM KOHIEMIMe MHGOPMAIMOHHON TexHoJoruu 3amadn. Og-
HAKO ObUT MPUOOPETEH OMBIT (POPMUPOBAHMS COACPKATEIHHON CTOPOHBI YyIpPaB-
JIeH4YeCKON MH(}OpMaIuu U MOAroTOBJIEHA MPOQECCHOHANIbHAS, TICUXOJIOTHYEeCKas
U colnanbHas 0a3a JJisd epexo/ia Ha HOBBIH 3Tall pa3BUTHS TEXHOJOTHH.

e C cepenunnl 80-x ronoB XX Beka. «<HoBas (koMIblOTEpHAs)» TEXHOJIO-
rusi. VMIHCTpyMeHTapuii — MepCcOHAIbHbIE KOMIIBIOTEPHI C IIMPOKUM CIIEKTPOM
CTaHJAAPTHBIX MPOrpaMMHBIX TpoayKToB. [lepconanuzanusa ACY, peann3oBaHHBIX
Ha MEePCOHAIBHBIX KOMIIBIOTEPAX U MCHOJIB3YIOIIUX TEIEKOMMYHUKAIIUH, YTO MPO-
ABJISIETCSI B CO3/IaHUM CUCTEM TMOJAJIECPKKU NMPUHATHUS PEIICHUN CHeMaIuCTaMH.
Hannuue y mooOHBIX CHCTEM BCTPOEHHBIX JIEMEHTOB aHAIM3a U UHTEIJIEKTa AJis
pa3HbIX ypoBHeW yrpaBieHusi. CylleCTBEHHbIE U3MEHEHUS! TEXHUYECKUX CPENICTB
OBITOBOTO, KYJIbTYPHOTO U IIPOYETO HA3HAYEHUI B CBA3U C MEPEXO0JIOM Ha MUKPO-
npoiieccopHyto 6a3zy. Hauano mmpokoro Mcmosiab30BaHMs B Pa3IMYHBIX 001acTsIX
rJI00aJIbHBIX U JIOKAJTbHBIX BBIYMCIUTEIbHBIX CETEH.

[To crenenu BAMSAHMA MHPOPMAIIMOHHBIX TEXHOJOTHI HA MpoLecc MaTe-

PHAJTBHOI0O MPOU3BOACTBA BLIACIIAIOT CICAYIOIIUE dTAllbl.
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o Jlo 1445 roapa. Ilepuoa mepBOHAYaNBbHOTO HAKOIUICHUS WH(OPMALIMOH-
HBIX 00pa3oB. Mcroku nHpopmanum — nemepHasl 1 HacKajbHas )KUBONMCh. Mare-
puanbHble HOcUTeNnu uMHpopMauuu — Oymara, ménk (apeBHuit Kurait), manupyc
(mpeBuuit Eruner), nepeo (HoBropoackue OepectsiHbie TpamMoThl), riinHa (BaBu-
70H). OCHOBHBIE XPAHUTEIM 3HAHUM — JKPELlbl, JyXOBEHCTBO. MUHUMAaIbHOE pa3-
BUTHE KOMMYyHuKaui. [lepenada 3HaHUM yCTHO, 110 HACJIEACTBY, JUYHBIM IIPUME-
pom. TexHosnorus oOpabOTKU JaHHBIX py4Has. BivsHue 3HaHUN Ha MaTepUalIbHOE
IIPOU3BOACTBO MUHHMMalIbHOE. CaMO MaTepuaibHOE IIPOU3BOACTBO PEMECIICHHOE,
MeJIKOCEepUiiHOe. TeMIbl ero pocTa 1 HOMEHKJIATypa U3EIUN HEBEIINKU.

e 1445 roa — cepennna XX Beka. M300peTeHue KHUTONEUATaHUS — MeP-
Basi HH(POPMALMOHHAsA peBoJonus. Havano tTupaxupoBaHus 3HaHUW U BIMSTHUSA
UX Ha MaTepUaJIbHOE MPOU3BOICTBO, YTO BBI3BIBAET COOTBETCTBYIOLIUI POCT €r0
TEMIIOB 1 HOMEHKJIATYPbI U3EIHMN.

e Cepennna XX Beka — Hacrosimee Bpemsi. [llupokoe ucnosb3oBaHue
BBIUMCIUTENBHBIX MAIIMH KaK CPEJICTB JOJTOBPEMEHHOTO XpaHEHHUs UH(DOpMAIIHH.
IIpodeccronanbubple 3HaHUS (POPMATU3YIOTCS, 3aIIUCHIBAIOTCS HA MAlIMHHbBIE HO-
cuteny uHGOpMallMu U HAYMHAIOT HEMOCPEICTBEHHO BIIUATH HA PEKUMBI PaOOTHI
pou3BOACTBEHHOrO 00opynoBanus. Jlo konua XIX Beka B cepe MaTepuaibHOrO
pou3BojACTBa paboTano 95% TpynoBoro HaceneHus, B cepe 00padboTku uHGOP-
maru - 5%. K cepennne XX Beka 3TH UG PHI COCTaBUIM COOTBETCTBEHHO 70% 1
30%. K 90-m r. r. XX Beka B pa3BUTHIX cTpaHaX B chepe 00paboTku uHbopmauu
3ansaTo 60-80% TpymoBOro HaceneHus, a 10Js nIpodeccuoHaIbHbIX 3HAHUHN B Ce-
0eCTOMMOCTH HAayKOEMKHUX H3JeNui cocTaBisgeT npubiusurenabHo 70%.. 3a 310
BpEMs B Pa3BUTUU MH(DOPMALMOHHBIX TEXHOJOTUI MOXXHO BBIJIEIUTH HECKOJIBKO
HEPUOJIOB.

= o nauana 60-x 20006 XX sexa. dnoxa 6oapiux 9BM, paboTtaromniux
B [TAKETHOM PEXHUME U PEXKUME pPeanbHOT0 BpeMeHU. OCHOBHOM KpUTEpU CO3/a-
HUS UH()OPMALIMOHHBIX TEXHOJOTMM - 3KOHOMHUS MAIIMHHBIX pecypcoB. Llenp -

MakcuMmanbHas 3arpy3ka oOopynoBanus. llosBnenue tepmuna «HMupopmaTuka»
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nyTéM oObenuuenus cioB «Mudopmaruzanus» u «Apromatukay (Opanius, 1960
r.).

. o nauana 80-x 20006 XX eexa. Onoxa MuHu — 1 MUKpo-OBM, pado-
TAIOIIKX B MAKETHOM PEXUME, PEKUME PEATbHOTO BPEMEHU U PEKUME pa3/ielieHUs
BpeMeHru. OCHOBHOM KpUTEpHUH co3MaHusl WHPOPMAIMOHHBIX TEXHOJIOTHH — KO-
HOMMSI TpyZa mporpammucta. Lens — pa3paboTka mporpaMMHBIX HHCTPYMEHTAb-
HBIX CcpelncTB. 3akperuieHne TepmuHa «MHpopMatuka» 3a HayKoH, HU3ydaroiien
oOure cBoiicTBa MH(GOpPMAIIMH, CPEICTBA, METOBI U MPOIIECCHl €€ aBTOMATU3UPO-
BaHHON 00paboTku. B MarepuanbHoil chepe — nepexo; K KpymHOCEpUMHOMY TPO-
U3BOJICTBY, POCT €ro TeMnoB. MejIeHHbI pOCT HOMEHKJIATYphl u3aenuil. Hauano
BHEJIPEHUSI aBTOMATU3UPOBAHHBIX CHUCTEM YIPABJICHHS 3KOHOMHYECKHUMH IPOU3-
BojicTBOM (ACY), Texnonorudeckumu mporeccamu (ACY TII), o6paboTkoit 1aH-
HbIX (ACO/l) u 1pyrux aBTOMaTU3UPOBAHHBIX CUCTEM 00paOOTKH IKOHOMUYECKON
unpopmanuu (COON).

. o nauana 90-x 20006 XX sexa. Onoxa mnepcoHaIbHbIX KOMIILIOTEPOB
— BTOpasi ”HGPOPMaMOHHAsA peBOJIOUMA. OCHOBHON KPUTEPHIl CO3MaHHS WH-
(OpMAaIIMOHHBIX TEXHOJIOTHI — CO3/IaHME TEXHOJIOTHH 11 (popMaIn3anuu 3HaHUH.
[lenp — mpOHUKHOBEHHE HHPOPMAIIMOHHBIX TEXHOJIOTUN BO BCE Cepbl YeroBeye-
CKol nesarenbHOCTH. MH(DOpMaIus cTaHOBUTCS pecypcoM HapaBHE C MaTepuaia-
MU, SHEpTHen, kanuraioM. [losBieHrne HOBOM HIKOHOMUYECKON KaTeropuu — HallM-
OHAJILHBIX MH(OPMAIIMOHHBIX pecypcoB. B cdepe mpon3BoACcTBa UCTOIEHUE TTPH-
POJIHBIX PECYpPCOB BBI3BIBAET MEPEXOJ K HCIOJIb30BAHUIO BOCIPOU3BOJIUMBIX pe-
CYypCOB, OCHOBAaHHBIX Ha NMPUMEHEHUH HAYYHOTO 3HAHUS. DKCIOPT Mpodeccuo-
HAJBbHBIX 3HAHUN MyTEM MPOJaXU HAyKOEMKOW mponaykuuu. Pa3paboTka u BHEH-
peHuEe TEXHOJOTMU aBTOMATU3MPOBAHHON 00pabOTKH SKOHOMUYECKOM MH(pOpMa-
uuu (TAOSN).

. 90-e 20061 XX 6exa — Hacmosiwee epemsi. OCHOBHON KpUTEPHUH cO3/1a-
HUS MHGOPMAIMOHHBIX TEXHOJOTUUA — aBTO(QOpManu3alus 3HAHWM, 1Eedb — WH-

dbopmaruzarus obmectsa. Hagano undopmaruszanuu odmecrsa. CoBOKYITHOCTh
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B3aMMOCBSI3aHHBIX MOJUTUYECKUX, COLMUATBLHO-2KOHOMUYECKHUX, HAYyUHBbIX (DakTo-
pOB 00ecrneunBaroT JOCTYI K JIOObIM MCTOYHMKAM MH(POpMalLUU, KPOME 3aKOHO-
naTenbHO cekpeTHbIX. DopmupoBaHue 06a3 3HaHUN MO BCEM OTpPACIsM YeloBeYe-
CKOM JesTeNbHOCTU M 0a3 JaHHBIX MO BCEM MHTEPECYIOIIUM YEIOBEKa BOIIPOCAM.
[TosiBnenne unAycTpun UHPOPMAIMOHHBIX yciayr. CTpaHbl CTAHOBSTCS 3aBUCH-
MBIMH OT UCTOYHUKOB MH(OpPMAIINH, YPOBHS pa3BUTHs U 3((HEKTUBHOCTH CPEJICTB
TeaeKoMMyHuKaimu. MHbopmalys U TBOPUECKUN MOTEHIUAN JIIOACH CTaHOBSATCS
cTpaTern4eckuMm pecypcamu. (B umHIycTpraJbHOM OOHIECTBE CTPATErMYECKUI
pecypc — Kanurad.).

OcHOBHBIE YepThI IEPEXOTHOI0 NMEePHOaa K HHPOPMAITMOHHOMY OOIIIECTBY:

® TIEpEOpUEHTAIMSl YKOHOMHMKM Ha JKCIUTyaTaluio MH()OpPMAIMOHHBIX pe-
CypCOB;

e BOBJICUCHHE MTPO(ecCHoHaNOB B Mpollecc aBTOhOpMaIN3alui 3HaHU;

® YCKOPEHUE TEXHOJIOIMYECKOIO LUKIA PAa3BUTHS «3HAHUE — IIPOU3BOJICTBO
— 3HaHHEY;

® MAacCOBO€ THPaKUPOBaHME MPO(HECCHOHATBHBIX 3HAHUH.
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Paznen 9 Metoanyeckue ykazaHusi K NPaKTU4ecKkoi padore Ne 9

«BHeapeHue U UCNOJb30BaHUE HHPOPMALMOHHBIX TEXHOJIOTIHID)

9.1 BHenpeHue v UCTIOIb30BaHKE HHPOPMALITMOHHBIX TEXHOJIOTUN

[Ipu BHenpeHHWH HOBBIX WH(GOPMALMOHHBIX TEXHOJOTHH B OpraHU3aIllH
HEOO0XOMMO OLIEHUTh PUCK OTCTaBaHUS OT KOHKYPEHTOB B pe3yJIbTaTe HEU30exK-
HOTO yCTapeBaHMs TEXHOJOTui co BpeMeHeM. MHpopManmoHHble MPOAYKThI, KaK
HUKAKUE JPyrUe€ BUIbl MATEPUAIBHBIX TOBAPOB, UMEIOT YPE3BBIYAWHO BBICOKYIO
CKOPOCTb CMEHSIEMOCTH HOBBIMHM BHJAMHU WJIM BEPCUSMHU (II€PUOJBI CMEHSIEMOCTH
KOJIEOTIOTCSI OT HECKOJIBKMX MECSIIEB IO OJIHOro roja). Eciu B mporecce BHEApe-
HUS 3TOMY (AKTOPYy HE YIENSATh JOJKHOTO BHUMAHMSI, TO, BOBMOXHO, YTO K MO-
MEHTY 3aBEPILICHUS NEPEX0/1a HA HOBYIO TEXHOJIOTHIO Ta YK€ YCTapeeT, U MPUIET-
Csl MPUHUMATh Mephl K €€ MojepHu3aunu. Takue Heyaauu ¢ BHeApeHUEeM HH()Op-
MalMOHHBIX TEXHOJOTUH OOBIYHO CBA3BIBAIOT C HECOBEPIIEHCTBOM TEXHHYECKHX
CPEICTB, TOI/1a KaK OCHOBHOM MPUYMHON HEyay SBJISIETCS OTCYTCTBUE WU ciabast
pOopadOTaHHOCTh METOI0JIOTUN UCIIOJIb30BaHUSI MH(DOPMAIIMOHHONW TEXHOJIOTHH.

Bueapenne nHGOPMAITMOHHBIX TEXHOJIOTHI B OpraHU3aIUHA OTPAKAET CII0-
YKUBILIMECS TOUYKHU 3PEHUS Ha CYIIECTBYIOLIYIO CTPYKTYPY OPTaHU3aLUU U POJIb B
HEel KOMITbIOTEpHOM 00paboTKu nHpopmMarriv. OHO MOXKET MPOBOJAUTHCS IBYMSI

criocodamu.

e HoBeie mH(DOpPMAIIMOHHBIE TEXHOJIOTHU OPHEHTHPYIOTCS HA CYHIECTBY-
IOIIYI0 CTPYKTYPY OPraHu3alMu U mpucnocadbnuBaroTcs K Hel. [Ipu aTom mpo-
UCXOJUT MPOCTasi MOACPHU3AIUS METOJIOB PA0OTHI C paziesieHneM (QyHKIIUNA MEX-
Iy TEXHUYECKUMU pabOTHUKAMU U crienuanuctamMu. KoMMyHUKaIuy NpakTHYECKH
HE Pa3BUBAIOTCA, PAMOHAIU3UPYIOTCS TOJBKO pabouue Mecta. JI0CTOMHCTBO 3TO-
ro crnoco0a — MUHUMAaJbHAs CTETIEHh PUCKA, TaK KaK 3aTpaThl HA BHEJIPECHUE MH-

HUMAJIBHBI M1 OpTraHU3alMOHHAs CTPYKTypa opranu3aunu He MmeHsierca. Hemocra-
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TOK — HEOOXOAMMOCTb HEMPEPBIBHON MOJepHU3aMKU (OpPM NpEACTaBICHUS WH-
dopmanuu, NprUCIOocOOIEHHON K KOHKPETHBIM TEXHOJIOTUYECKUM METOAAaM U TeX-
HUYECKUM CPEACTBAM, YTO CYLIECTBEHHO CHIKAET ONEPaTUBHOCTh MPUHUMAEMBIX
pEUIEHUM.

e HoBble nH(pOpMaIOHHBIE TEXHOJOTHH OPHUEHTUPYIOTCS HAa OYyAYLIYIO
CTPYKTYPY OPraHM3auMu, KOTOPYIO MPEAINOIaraeTcsi TOCTUTHYTh B XOJ€ MOJEP-
Hu3anuu. [Ipu sToM mpennonaraeTcss MAaKCUMalbHOE Pa3BUTHE KOMMYHUKAIMN U
pa3paboTka HOBBIX OPraHU3ALMOHHBIX B3aMMOCBs3eH. JlOCTOMHCTBO criocoba —
POCT MPOIYKTUBHOCTH OpTraHU3alMOHHON CTPYKTYpbl OpraHU3allH, TaK KaK apXu-
Bbl JJAHHBIX PALIMOHAJIBLHO PACHPENEIIAIOTCS, 00beM IMPKyIupytoule nHpopma-
IIUU CHIKAETCS, JOCTUTAaeTCsa COANaHCUPOBAHHOCTh MEX]y pelllaeMbIMH 3ajada-
MH, HUHTETPUPYIOTCS MpodeccCHOHaNbHbIe (QYHKLIMU 3a CYET HCHOJIb30BaHUS
cpeacTB komMmyHukanuu. HemocTtaTku — cyliecTBeHHBbIE 3aTpaThl Ha IMEPBOM
JTare BHEIPEHUS Ha HCCIEAOBAHUE CTPYKTYpbl OpraHu3alluu, pa3paboTKy oOIen
KOHIICTIMM HCIOJIb30BAHUS HOBBIX HH(GOPMAIMOHHBIX TEXHOJOTHH, OoJiblIas
pOJIb CyOBEKTUBHOTO (pakTopa (HaIMYUE MCUXO0JIOTHUYECKON HAMPSKEHHOCTH U3-3a
IpenoyiaraéMbIX U3MEHEHUH CTPYKTYpbl OpraHU3alluu U, CJIEeJI0BaTEIbHO, H3Me-
HEHUS IITATHOTO PACIIUCAHMUS).

B opranuzanuu KOMOblOTEpHbIE HH(POPMAIIMOHHBIE TEXHOJIOTMH MOTYT

P€ANIN30BbIBATBCHA IBYM:I CII0cO0aMH.

¢ IlenTpanu3oBanHas 00padoTka nuHpopmauuu. lcropuuecku oHa craia
MPUMEHSATHCS TIEPBOM, 4TO OBUIO OOYCJIOBIEHO HEIOCTATOYHBIM YPOBHEM OCHA-
IIEHHOCTU OPraHu3alliil CPEJCTBAMHU BBIYMCIUTEIBHOU TEXHUKHU. lIpu sTOM mC-
MoJIL3YIOTCSl OoJbiine OBM BBIYUCIUTENBHBIX HEHTPOB KOJUIEKTUBHOTO MOJIB30-
BaHWUsI, TIPEAHA3HAYCHHBIC TSI 00paOOTKU OOJBITUX MAaCCUBOB JJAHHBIX U TIOJTyde-
HUSI Pa3TUYHBIX BUJ0B MH(GOPMAIMOHHBIX MPOAYKTOB. JIOCTOMHCTBAMM TaKOTO
criocoba SBISIOTCS HAJIMYKME BO3MOXKHOCTH JIJISL TIOJIB30BaTelisi OOpaTUTBCS K

OOJBIIIMM MacCUBaM JAaHHBIX W WH(OPMAIIMOHHBIM MPOAYKTaM IIUPOKOW HOMEH-
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KJIATYphl U CPAaBHUTEINbHAS JIETKOCTh LEHTPAIM30BAHHOIO COBEPUIEHCTBOBAHUS
uH(pOpMaAIMOHHBIX TexHOJorui. HemoctaTkaMu sIBISIETCS CUJIbHAS 3aBUCUMOCTD
OT KBaJIM(PHUKAIIUU IEPCOHANA TOJIOBHOTO BBIYUCIUTEIHHOTO IIEHTPA, OTPaHUYCHHE
BO3MOYKHOCTEH MOJIb30BaTENs MPHU MOJIYYEHUH U MCHOJIB30BAHUM MH(MOpMAIUU U
HU3Kasl ONEpaTUBHOCTH €€ MPEAOCTABICHUS (B TOM YHCIIE U3-32 OIPAaHUYEHHOM OT-
BETCTBEHHOCTH HHU3ILEr0 MEPCOHANa BBIUHCIUTENBHBIX LEHTPOB), YTO CHUYKAET
3 PEeKTUBHOCTh MPUHUMAEMBIX PEIICHUM.

o JleneHTpajan3oBanHasi o0padorka uHpopmanuu. OHa NOSBWIACH MO-
CJie IMPOKOT0 BHEAPEHHUS NEPCOHAIBHBIX KOMIIBIOTEPOB U Pa3BUTHEM CPEJICTB Te-
JIEKOMMYHHUKaM. B Hacrosiiee BpeMsi OHa SBISIETCS NOMUHHpYromen. EE mo-
CTOMHCTBA — THOKOCTh CTPYKTYpbl 00paOOTKH HH(OpPMALUU, YTO AAET BO3MOXK-
HOCTb TOJIB30BATEIIAM MPOSBISATh HHUIMATHUBY, PEAIM30BATh TBOPUYECKUIN MOTEH-
1[MaJj; YMEHbIIEHWE NOTPEOHOCTH B 3arpy3Ke FOJIOBHOTO BBIYMCIUTEIBHOTO IICH-
Tpa (1, COOTBETCTBEHHO, B KOHTPOJIE C €r0 CTOPOHBI); YCUIIEHUE OTBETCTBEHHOCTU
COTPYJIHHUKOB HU3ILIEro 3BeHAa. HemocTrarkamm SIBISIOTCS CIIOKHOCTh CTaHAAPTH-
3alMy U3-3a OOJBILIOrO YKCIa YHUKAJIBHBIX MPOTPAMMHBIX pa3paboTOK, HEPABHO-
MEpHOE€ pa3BUTHEC U BHEJPECHHE WH(HOPMAIIMOHHBIX TEXHOJOTUN Ha JIOKAJIBHBIX pa-
00uux MecTax, 4To onpeensieTcs KBaaupuKalueil KOHKpEeTHOro pabOTHUKA; TICHU-
XOJIOTUYECKOE HEMPUATHE IMOJIb30BATEISIMUA PEKOMEHIYEMbBIX BBIUHCIUTEIbHBIM
IIEHTPOM CTaHJIapTOB U TOTOBBIX MPOTPAMMHBIX MTPOJTYKTOB.

PannonansHOM cunTaeTcs cineayroias MpakThKa BHEIPEHUs: HOBBIX UH(OP-
MallMOHHBIX TEXHOJOTHM. LleHTpanbHbld OpraH (TOJOBHOW BBIYMCIUTEIbHbBIN
LEHTP) BbIpabaThIBAET OOIIYI0 CTPATErvi0, OMpENeNsieT MOJUTUKY MPUMEHEHUs
TEXHUYECKUX W MNPOrpaMMHBIX CPEACTB, YCTAaHABIMBAET CTAaHIAPThI, OKA3bIBAET
MOMOIIb TOJIb30BaTENSIM B pabore M oOyueHnuu. llepconan, peanusyroumi HH-
(dbopMallOHHbBIE TEXHOJIOTUH, BBIMOJIHAET YKa3aHUs FOJIOBHOTO BBIYMCIUTEIHLHOTO
IEHTpa U pa3pabaThiBaeT JOKAIbHBIC CUCTEMBI U TEXHOJOTUU B COOTBETCTBHH C
oOLIMM MJIaHOM OpraHu3auuu. PamroHanbHas METOJO0JIOTHSI TO3BOJISIET JOCTUYb

OombIIel THOKOCTH, MOJACPKUBATH OOIIME CTAHIAPTHI, KOHTPOIUPOBATH COBME-
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CTUMOCTD JIOKAJIBbHBIX I/IH(I)OpMaI_II/IOHHBIX MMpOAYKTOB, CHUIKATH ,IIY6JII/IpOBaHI/IC BHU-

JIOB JIE€ATEILHOCTH.

HoBas nHdpopmamonHas TEXHOJIOTHS B OpraHU3aluy JT0JKHA ObITh TaKOMH,
yTOOBl YPOBHU HH(pOpMAIMU U 0OpabaThIBaroOlIUe €€ MOJCUCTEMBI CBS3bIBAIMCH
MeXay coboi eanHbIM MaccuBoM uHGopMmaruu. [Ipu 3ToM npeabsBisiOTCS IBa
TpeOoBaHus. Bo-nepBbIX, CTPYKTypa cucTeMbI epepaboTKu HH(GOPMALIUU JOJIKHA
COOTBETCTBOBATh PACIIPEICIICHUIO MTOJJHOMOYNM B OpraHu3auuu. Bo-BTOphIX, UH-
dbopMarusi BHyTpU CHCTEMBI JOJDKHA JOCTATOYHO TMOJHO OTpa)kaTh BCE YPOBHU

YIIpaBJICHUA.
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10 3axiarouenue

3akiIr0ueHue JI0JHKHO CO/IEPKATh MEPEUUCICHNE OCHOBHBIX BBIIIOJHEHHBIX
B KOHTPOJIbHOM paboTe ATanoB U MOJYYEHHBIX PE3yJIbTATOB, a TAKXKe CPOpMYIIH-
pOBaHHbIE BBIBOIbI. Harnprumep, B TAKOM BHJIE.

Pa3BuTHE CHCTEMBI «YEIOBEK — aBTOMAT» CTaj0 YCJIOBHEM KOPEHHBIX Mpe-
o0Opa3oBaHMii B coliepKaHUM U Xapakrepe Tpyaa. [llupokoe BHepeHUE aBTOMATH-
3alliy TIOPOKIAET MPOOTIEMY «UETIOBEK — TEXHUYECKasi cuctemay. Poib yenoBeka B
MIPOU3BOJICTBEHHOM MPOLIECCE OLEHUBAETCSA MO TOMY, B KaKOM CTEIEHU OH OCBO-
00X IaeTcsi OT PYTUHHBIX OJHOOOpa3HBIX Olepanui, a ero TPy HaChIIaeTcs B
HIMPOKOM CMBICIIE TBOPYECKUM cojepkaHneM. Ha MexaHudyeckom 3Tame aBTOMa-
TU3aLUMHA TPOUCXOJUT TEXHOJOTHMYECKOE NOAYMHEHUE YEIOBEKA TEXHHUYECKUM
cpexnctBam TpyJa. YesmoBek 371eCh SIBIASETCS MPUAATKOM aBTOMATHUYECKOW CHCTEMBI
MalH. TeXHOJOTH4YecKoe MOJYUHEHUE TUO0 3aKperuiieT COIHAbHOE MOIYMHe-
HUE YeJIOBEKa TEXHUKE, JIMOO BBICTYMAET CAECPKUBAIOIMINUM (HAKTOPOM B TOM CIIy-
yae, KOrjJa TEXHUKA COLIMAIBHO NIOTYMHEHA YEJIOBEKY.

ABTOMaTHYEeCKasi TEXHUKA CTaja CIYyXUTh 0a30M JUIsl TyMaHU3al[uU MPOU3-
BOJICTBEHHOU JI€ATEIIbHOCTH, JJIsl UCIIOJIb30BAHHSI COBPEMEHHBIX HAYKOEMKUX TEX-
HOJIOTUH B KaU€CTBE CPEICTBA PeaOdMINTAIIMU U COXPAHEHUS! €CTECTBEHHOM Cpe/Ibl
U OCBOOOXICHHUS 4YeJIOBEKa OT TSKEJIOro, PyTHHHOTO, HETBOPYECKOIO TPy.a.
brictpoe pasButre MHOOPMAITMOHHBIX TEXHOJIOTHHA JaeT OOJIBIINE BO3MOKHOCTH
MOBBIIEHUS UHTEJUIEKTYaJIbHOIO MOTEHIIMAJIA I KaXKI0ro YenoBeka. B aTom ko-
PEHUTCS BO3MOKHOCTh COBCEM MHAu€ BOHMCATh aBTOMATUKY W TEXHUKY BOOOIIE B
COILMAJIbHO-KYJIbTYPHBIM KOHTEKCT, BUJIOU3MEHUTD CAMO COJIEPKAHUE TEXHOJIOTHH,
COEIMHUTH MPO(PECCHOHATILHOE, TEXHOJOTU3UPOBAHHOE MACTEPCTBO C MHAUBUIY-
albHBIM  TBOPYECTBOM, T[apMOHWU3UPOBaTH M T'YMAaHU3UPOBATh  HAYyYHO-

TEXHUYECKUU MPOrPeECC.
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[IIupokoe BHEIpPEHHE ABTOMATUYECKUX CHCTEM HAXOJHUT CBOE OTPaKEHHE
KaK B MCKYCCTBE, TaK U B OCMBICIICHUN OYIYIIETO YeJOBEKa KaK OMOJIOTHYECKOTrO
BU/IA.

B nuteparype OCHOBHBIM >KaHPOM HAay4HOU (aHTACTUKH SIBISETCS KH-
Oepriask (aHTI. cyberpunk, oT aHTIL. cybernetics — kubepHeTUKa U punk — oTpedne,
MaHK) — MO/PKaHp HayYHOU (haHTACTUKH, ONMHUCHIBAIONINN HEAAIEKOTO Oy IyIIero, B
KOTOPOM BBICOKOE TEXHOJIOTHYECKOE Pa3BUTHE COCEICTBYET C TNIyOOKUM COIHAITh-
HBIM PaCCIIOCHUEM, HUIIETON, OeCTIpaBueM, YIUYHBIM OECTIPEEIOM B TOPOJICKHUX
Tpymio0ax. DTOT KaHP OTpakaeT 00ECIIOKOEHHOCTh TEM, YTO HOBBIE TEXHOJIOTHU
HE yJydIIaT COIMaIbHO-3KOHOMHYECKYI0 00CTaHOBKY, @ HA000pOT yCyryOsT ee 10
npenena. Ctpax mepe; HOBBIMH TEXHOJIOTHSIMU TIOSIBJISIETCS YK€ Ha PaHHUX dTarax
Pa3BHUTUS TEXHUKHU. Tak M3BECTHO, YTO KUTAWCKHE CTAPUKU OTKA3BIBAIMCH UCTIOIb-
30BaTh BOJSHOE KOJIECO, a MPOJOKAIA TaCKAaTh BOAY MPH MOMOIIHA KOPOMBICTA U
BeJIep, MOTUBUPYSI TE€M, UYTO TEXHUKA MOMUMHSAET ceOe, HEe OCTaBIseT CBOOOIBI
neiictBus. C 3TUM TPYJIHO TIOCTIOPUTH, TaK KaK TTOBCEMECTHOE BHEAPEHUE aBTOMa-
TUKH (A TEXHUKA BOOOIIIE) IeTIaeT YeIOBEeKa 3aBUCHMBIM OT HEe.

C napyroil CTOpoHBI ceiiyac B Pa3BUTBHIX CTpaHaX CPEIHECTATHCTUYECKUUN
oObIBaTeNb YX€ HE MBICIUT ce0si 0e3 ompeneaeHHOro Habopa TEXHUYECKHX
CpenCcTB, 00JIETYaIONTX BEJACHHUE TOMAITHETO X035HCTBA, OM3HECa, )KU3HHA BOOOIIIE.
TakuMm oOpa3om, TEXHHUKA JAET BO3MOXHOCTh YEJIOBEKY OTPEUINTHCS OT OBITOBBIX
po0JIeM U TIOCBATUTH OOJBIIIE BPEMEHU MJIT TBOPUYECTBA M CaMOOOpa3OBaHMS, a
WHGPOPMAITMOHHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH TIO3BOJISIOT O0IIATHCS JIFO-
JIsiM, HECMOTPsI Ha PacCTOSIHUE U SI3BIKOBBIE Oaphepbl, OBICTPO MOIy4aTh HEOOXO-
TUMYT0 HH()OPMAITUIO U3 BCEX YTOJKOB IJIAHETHI.

JlocTrKeHHsI TEXHUKU ¥ TEHHOW WHXEHEPUH HaBOIUT GUII0COPOB HA MBICITH
0 TpaHCTyMaHU3Me — (HUIOCOPCKOMY ABMKEHHIO, B OCHOBE KOTOPOTO JICKHUT
MIPEANOJI0KEHNE, YTO YEJIOBEK HE SBIISICTCS MOCJICIHUM 3BEHOM DBOJIIOINM, a 3HA-
YHUT, MOXET MPEOJIONIETh (PyHIAaMEHTAIBHbIC MPENebl YeIOBEUECKHX BO3MOXKHO-

CTEH NOCPENCTBOM JOCTHKEHUM HAYKM M TEXHUKHM. B pamkax TpaHcryMaHHW3Ma
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BBOJWTCS TIOHATHE IMOCTUYEIOBEK — THIOTETHYECKH 00pa3 OyayIIero 4enoBeka,
MOTEPSBIIETO MPUBBIYHBIN YEJI0BEUECKUN OOJHMK B PE3yJIbTaTe BHEIPCHHS TOCTH-
KEHUU B 00J1aCTH TeXHUKH U OmotexHonoruu [19]. Takum oO6pazom, mpociexuBa-
€TCsS TEHJCHIMS TOSBIEHUs OuOMeXaHouJIoB (OT Jp.-Tped. bios — KU3HB,
rped. mechanos — Mmexanndeckuii u eidos — moI00HBIN) — OMoMexaHudeckou Ghop-
MBI KH3HU;, KHOOPTOB, B KOTOPHIX MEXaHUYECKHE YACTHU SBIISIFOTCS €CTECTBEHHOU
4aCcThIO OpraHU3Ma, CO3JJaHHOTO MyTeM KOMOWHAIMK TeHHOW WHKEHEPUU W HAHO-
TEXHOJIOTHH.

B 3akiroueHHM MOXHO CKa3aTh, YTO aBTOMAaTHKa IMPOIUIA JJTMHHBIA MyTh
Pa3BUTHUA: OT MPUMHUTUBHBIX OPYAWNA OXOTHI MEPBOOBITHOTO YEIOBEKA JO CIOXK-
HEUINX aHAPOUJIOB COBPEMEHHOCTH. B CBOEM HMCTOpHUYECKOM pPa3BUTHU YEIOBEK
UCIIONb30BaJl aBTOMATUKY JIMOO ISl pa3BiICUYeHHs], TUOO A OOJerdyeHus: CBOer
TPYZIOBOM IesITeNbHOCTH. [IprdemM mociaenHsisi HocTach aBTOMATHKY 32 TTOCJICTHHAC
300 et crama ocHoBHOUM. OOJeryasi CBOM TPy, YEJIOBEK MOydaeT OONbIINe BO3-
MO>KHOCTEH I CaMOCOBEPIIIEHCTBOBAHUS. J[Is1 ATOro eMy TakKe MOTyT MOMOYb
aBTOMATHI.

BbIBOABI 00BIYHO O0(OPMIISIOTCS B BUJIE HEKOTOPOTO KOJMYECTBA TPOHYME-
pPOBaHHBIX a03alleB, YTO MPUIAET HEOOXOIUMYIO CTPOMHOCTH M3JIOKEHUIO TPE-

CTaBJICHHOM K 3aIIUTE KOHTPOJILHOM pabOTHI.

11 O¢dopmiieHne CIUCKA UCIIOJIH30BAHHBIX HCTOYHUKOB

Ananm3 npopabarbsiBaeMOil HHPOpPMAIMK — OJIHA M3 BKHEHIMX 3a1a4. Bcro uH-
dbopmarro HeoOX0AMMO KIIACCU(HUITMPOBATh U CUCTEMATU3UPOBATh. ICTOUHMKN MOX-
HO CHCTEMaTH3UPOBATh B XPOHOJOTMYECKOM IMOPSIIKE WK TI0 TEMATHKE aHAIM3Upye-
MBIX BOIIPOCOB.

B nepBoMm citydae BCro HH(POPMAIHIO 110 TEME CUCTEMATH3UPYIOT 110 dTarnaM. J{is
3TOTO 1IENIECO00PA3HO B MCTOPHU Pa3paOOTKH JaHHOW TEMbI BBIICIUTh HAYYHBIC 3Ta-

I1bI, KOTOPLIC XaPAKTCPUIYIOTCSA KAYCCTBCHHBIMU CKAYKaAMMU.
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Ha xa)xxaom stane mureparypHble ICTOYHUKU HYKHO MOJIBEPIHYTh TILATEIbHOMY
KpUTHYECKOMY aHaim3y. JJis 3Toro He0OXOJMMO UMETh OIPENCIICHHYIO 3PYIUIHIO,
ypoBeHb 3HaHuil. [Ipy TakoM KpUTHYECKOM aHalu3e pa3fiuyuHble uaeu, (akThl, TEO-
PHUM CONOCTABIISIOT APYT C APYroM. LIeHHBIM sIBIIIeTCS yMEHUE HAyYHOTO pPaOOTHUKA
YCTAHOBUTH 3TAIl B HCTOPUH HCCIEAYEMOTO BOMPOCa, ONPEAECTUTh PyOekK, Mocie KOTo-
pOro B JIaHHOM TeMe MOSIBUJIMCh MJIEW, KAYECTBEHHO M3MEHMBILWE HalpaBJICHUE WC-
CJICIOBAaHUM.

B nporecce akTuBHOro aHanu3a BO3HUKAIOT COOCTBEHHBIE COOOpaKEHUS U
MHEHUS, BBIABIISIOTCS Han0oJIee aKkTyalbHbIE BOIPOCHI, MOJIEKAIINE UCCIIEIOBAHUIO
B MIEPBYIO U BTOPYIO Ouepeib, (hopMUpYOTCs TipeicTaBiieHus. Bee 31o nmocteneHHo ¢op-
mupyeT GyHIaMEeHT OyIy1iiei TUIOTe3bl HAy4HOTO UCCIIeIOBAHMS.

BeIBatoT ciydau, Korja B MpOLEcce aHATMTUIECKOro 0030pa HayYHbINH PaOOTHHUK
JIMIIB TIEPEYUCISET aBTOPOB U MPUBOIUT aHHOTAIIMK UX pabOT, HE BBICKA3bIBAs TIPH
3TOM CBOEro MHEHMs1. Takoi MacCUBHBIN, (hOpMaTTbHBINA 0030p HHPOPMAIIUN COBEPIICH-
HO HEJIOMYCTHM.

WHpIM BapriaHTOM aHain3a sBJSETCS TeMaTmdeckuid. Bech oObem mHbopmarmm
CHCTEMATU3UPYIOT 10 BOMpocaMm pazpadarsiBaeMoi TeMbl. [Ipu 3ToM paccmarpuBaroT
MIOCIIEIHIE U3JaHUS] HAYYHO-TEXHUYECKON MH(POPMAIIUH, 0 BO3MOXXHOCTH MOHOI'pa-
¢un, B KOTOPHIX MOJBEACH UTOT UCCIEAOBAHUMN 10 JaHHOMY Borpocy. JlonomHuTes-
HO BBIOOPOYHO AHATM3UPYIOT UCTOYHUKH, TIPECTABIISIIOLIIE OCOOBI HHTEPEC.

Bropoii BapuanT o630pa 6oiee MpoCTOM, €ro 4aiie MPUMEHSIOT, OH TpeOyeT
MEHbILIE 3aTpaT BpeMeHU. OIHAKO OH MEHEE MOJIHO MO3BOJISIET MPOAaHAIU3UPOBATH
MMEIOLIYIOCS 10 TeME HH(POpMAILIHUIO.

Kax1plil NCTOUHHMK AHAIM3UPYIOT C TOYKH 3PEHHUS] HCTOPHUYECKOTO HAYYHOIO
BKJIa/Ila B pEIlIEHUE U pa3BUTHE NaHHOW TeMmbl. [Ipu »TOM TmiaTenbHO pa3zbuparoT
POJIb TEOPUM SKCIIEPUMEHTA Y IEHHOCTH MPOU3BOACTBEHHBIX PEKOMEH JALUH.

[To pe3ynpraTtam npopaboTku HH(POPMALIUH IENAIOT METOI0TOTMUECKUE BBIBOJIBL,
B KOTOPBIX MOABOAST UTOT KPUTUUECKOTO aHAIM3a. B BBIBOIAX JIOMKHBI OBITH OCBEIIICHbBI

CIICAYIOMIEC BOIIPOCHI: AKTYAJIbHOCTh U HOBU3HA TEMBbI; IIOCICIHNC NOCTKCHHA B 00-
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JACTH TEOPETHUYECKUX U SKCIEPUMEHTATBHBIX HCCIIEIOBAHMI 1O TeMe, BaXKHEHIIHe
HauboJiee aKTyallbHbIe TEOPETHUECKUE U IKCIEPUMEHTAIbHBIC 33/1a4H, a TaKXKe IMpo-
U3BOJICTBEHHbIE PEKOMEHAINH, MOAJIeKaIIMe pa3padoTKe B JAHHBI MOMEHT; TeX-
HUYECKas 11eJIeCO00Pa3HOCTh U SKOHOMHUYECKas 3PPEKTUBHOCTh ITUX Pa3padOTOK.
[Tpu 3TO0M BaxkHast POJIb MPUHAVICKUT MPENOAABATENIO — HAYYHOMY PYKOBOJIHTE-
0. OH OrpaHMYMBAET U HAMpaBISIET MOUCK, MOMOraeT pa3odpaThest (0COOEHHO HAYM-
HAOIIEMy HAay4HYIO0 PabOTy CTYJEHTY) B OIPOMHOM MOTOKE HMH(pOpMAIUH, OTOPOCUTH
BTOPOCTETNIEHHBIE HICTOUHUKH.
OdopmiieHne crnrcka MCTOYHUKOB JOJHKHO MOJTHOCThIO COOTBETCTBOBATH TPEOO-
BaHusAM rocyaapctBenHoro crtangapra [OCT P 7.0.5 2008 «bubnuorpaduue-
CKasi CCBhITKay.
B nepeyeHp UCnosib30BaHHBIX UCTOUHUKOB BKIIFOUAIOTCS:
— rOCYJJapCTBEHHBIE U MEXAYHAPOIHbIE CTAHIAPTHI;
— clieuragbHas JUTepaTypa Mo UcciexyeMon Tematuke (yaeOHUKU, MOHOTpadu,
JUCCEPTAIIMOHHbBIE UCCIIEIOBAHUS U JIP. ).
— MyONUKaINK IEPUOJUUECKON NIedaTu (3KypHasbl, COOPHUKH);
— aJipeca UCTOYHUKOB B ceTu MIHTepHeT.

BximroueHue B CIUMCOK JIMTEpaTyphl HCTOYHUKOB, HA KOTOPHIE HET CCHUIOK B
TeKCcTe padOoThlI, JIOMYCKAEeTCsl, €CJM OHU ObUIM JEHCTBUTEIBHO HCIOJIb30BaHBI B
poliecce U3y4eHusl MPeIMeTHON 00J1acTh, HO HE OXapaKTEpU30BaHbl BBUAY Orpa-
HUYEHHOTO 00BheMa TEKCTOBBIX JOKYMEHTOB WJIM IPYTUX OOCTOSITENIbCTB.

[Ipumepsl oopMIIeHHS] CCHUIOK M MPUCTATEUHBIX CIHUCKOB JUTEPATypPhI

MPUBEJEH B MPUIOKECHUHU b.

12 [Mpunoxenus

B IIPUIIOKCHUA MOKCT BKIHOYATbHCA BCIIOMOTaTeJIbHbIN Marcpua: Ta6J'II/II_[BI
YHUCJICHHBIX JAHHBIX, METOANYCCKUC MATCPHAJIbl, MJIJIIOCTPAINHN, CXEMbI, pPUCYHKH,

OIIMCAaHUC AJITOPUTMOB H JIPYTUC MATCpPHUAJIbI.
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13 TpeGoBanus k opopMJIEHHIO TeKCTA pedepaTa

TexcT pedepaTta momkeH OBITH OTIIEYaTaH HA OJHOM CTOpPOHE CTaHIAPTHOMN
oemoit 6ymaru dopmara A4 (pazmep — 210 x 297 mm). TekcT neuaraercs mpud-
toM 14 Word (Times New Roman) nomgyTopHbIM HHTEpBajioM B 1 3K3eMILIspe.
Paspermraercs uCHonp30BaTh KOMIBIOTEPHBIE BO3MOXHOCTH aKIICHTHPOBAHUS BHH-
MaHUS Ha OINpeAeNiCHHBIX TepMUHaX, (popMmyiax, Teopemax, MPUMEHssT MPUPTHI
Pa3HOU TapHUTYPHI.

CnenyeT BbIIEpKUBATh CIEAYIONIME pa3Mepbl moJieit: JeBoe — 30 Mm, mpa-

Bo€ — 15 MM, BepxHee 1 HIkKHEE — 0 20 MM.

14 IToaroroBKa a0KJIaaa o TeMe pedepara

Texct nokinaga B 00s13aTEILHOM MOPSIKE OJDKEH OBITH MPEIBAPUTEIIHHO
HaIMCaH.

Hoxnan nomwkeH ObITh KpatkuM (10-15 MuH.), HO TPU ATOM MOJTHOCTHIO pac-
KPBIBAIOIIMM COJIEpKAaHUE BBIIIOJIHEHHOIO HcciaeaoBaHus. Pekomenayercsa JOKnan
OCHOBBIBATh Ha CJaNiax KOMIIBIOTEPHOW MPE3ECHTALIUM.

N3noxeHne 10KjIaaa Hy’)KHO BECTU TPOMKUM rojiocoM. [[nst sydirero usio-
KEHUs JIOKJIaJla HeOOXOJUMO MpEeABapUTENIbHO JI0OMa OTPENEeTHPOBATh €ro He-

CKOJIBKO Pa3 ¢ KOMIIBIOTEPHOM MPe3eHTaLNEH.

15 O¢popMmiieHne KOMIIBIOTEPHOI NMPE3eHTANNH

KommbroTepHas npeseHTanus JoJKHaA ObITh pazpaboTana B cpeae Microsoft
Power Point 115t conpoBokieHust My OJIMYHOTO TOKJIaAa pH 3amuTe pedepara.

PexomenmyeMoe KOIMYeCTBO CIaiiIoB B Mpe3eHTaIu — He Ooee 15.
78



®doH cnaiiga 10IKeH OBITh CBETIIBIM (SKEJIATeIbHO — HE O€JIbIM).

TekcT Haamucel MOJDKEH OBITh KPYIMHBIM, TEMHOTO IIBETa, XOPOIIO pasiiv-
YUMBIM U3 Ay IUTOPHUH, B KOTOPOU MPOXOAUT 3aIUTa TUTNIOMHBIX TTPOCKTOB.

TuTynbHBIN clali NMpe3eHTalu B 0053aTeIbHOM TMOPSIKE JOJDKEH COAep-
KaTh CJICAYIONIYI0 HH(DOPMAITHIO:

HaUMEHOBaHME Ka(eapsl,
HaVMEHOBaHHE CIEIIUAIBLHOCTH,

TeMa pedepara,

®UO u ko ydeOHOM rpynIibl CTYICHTA,
®UO npenogaBarens,

T'OJT BBITIOJIHEHUS PAOOTHI.

Bce cmaiinpl npe3eHTannm (KpoMe THUTYJIBLHOTO Claiia U ciaiaa ¢ coaepika-
HUEM) JIOJDKHBI COJIepKaTh HOMEpa ISl y00CTBa CCHUIKM Ha HHUX B TPOIECCe U3-
JIOKEHUS OKJIaa.

I'paduiku, quarpaMMbl U CXEMBbI TOJDKHBI OBITh, IO BO3MOKHOCTH, Pa3MepOM
BO BECh IKpaH U JJOCTATOYHO YETKO BOCIIPUHUMATHCS U3 ayIUTOPHH.

3BYKOBOE COIPOBOKJICHUE CIIAHOB M U3JIUIITHEE TPUMCHCHUE aHUMAIlHOH-
HBIX (D (PEKTOB HE TOMYyCKACTCS.

Pa3zpaboTurky mpe3eHTanuu Heo0X0JMMO 3HATh, YTO BOCIIPUSITUE 1IBETOBBIX
raMM Ha SKpaHe MOHHTOpAa M Ha JEMOHCTPAIIMOHHOM JKpaHE HEPEIKO pas3iindacT-
csi. [loaTomMy mepen moka3zom Ha 3aliuTe HEOOXOAUM MPEABAPUTEIBHBIN TPOCMOTP
MPE3CHTAlMN Ha JEMOHCTPAIIMOHHOM 3KpaHe, TOCIIe Yero MOYKET OKa3aThCsl He0O-
XOJIMMOM Pa3IMYIHOTO POJIa KOPPEKTUPOBKA CIIAMIOB.

VYmpaBiaeHue moka3oM MPE3eHTAINMH BO BPEeMs JOKJIa/la JOJDKHO OCYIIIECTB-

JIATBCA BBICTYIIAIOIIUM CTYACHTOM CaMOCTOATCIIBHO B PYYHOM PCKHUME.
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[Tpunoxenue A

(pexomeHIyemMoe)

Tembl 17151 CaMOCTOATEILHOTO U3YUEHHS CTYIEHTaMU U HanucaHus pedepara:

1.

9.

OObeKThl, BUABI U XapakTep Oyayuiedl mpodecCHOHANbHOW NeATeIbHOCTH
OaxanaBpa no HanpasieHuto 220700.62.

[Ipocrelimme ycTporcTBa aBTOMATHUKH.

Ponb pycckux mzobperaTenell 1 yUeHBIX B Pa3BUTUU TEXHUKU W3MEPEHUN U
METOJI0B KOHTPOJIA

JlocTuKeHHst B 00J1aCTH aBTOMAaTUYECKOTO KOHTPOJISI B COBETCKUE TOBI.
Teopus perynupoBanus nocie 1917 r.

Ponb TeXHONIOrMi B HAy4YHO-TEXHUYECKOM IIPOTpecce.

Ponp aBTOMaTH3a1MK B ynpaBiIeHUH TEXHOJIOTHYECKUMH IPOLECCAMH U
IIPOU3BOJICTBAMH.

[TpuHuMn aBTOMaTH3aMK TexHOJornyeckux npoueccos (TII) u mpous-
BOJICTB.

ABTOMAaTHKA B AOUCTOPHUYCCKOM IICPHUOALC

10. ABTOMAThI aHTUYHOCTH

11. ABromaTel CpeaHEBEKOBBS U d1I0XU Bo3poxkaeHus

12. ABromatsl HoBoro Bpemenu

13. ABTOMaTBI — UICTOYHUKH MPOMBIIUIEHHON PEBOJIFOLUN

14. ABTomatuka XX Beka

15. ABTomatuka XXI Beka

16. McTopuueckas cripaBka 00 OT€YECTBEHHBIX YUEHBIX B 00JIaCTH aBTOMAaTHYe-

CKOI'O KOHTPOJIA

17. UcTopuyeckast cripaBka 0 pa3padOTKe TEOPUU aBTOMATUIECKOTO YIIPaBICHHUS

18. VcTopus pa3Butus nHGOPMAITMOHHBIX TEXHOJIOTHIMA
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[Tpunoxenue b
(obs13aTenbHOR)
[Tpumepsr oopmMIIEeHUS CCHITOK M TPUCTATEHHBIX CIIUCKOB JTUTEPATyPhl Ha
PYCCKOM SI3BIKE
(Enunbrit popmat oopmiteHUs mpucTaTEHHBIX OMOIMOTpaPUIECKUX CCHLIIOK

B cootBeTcTBUM ¢ [OCT P 7.0.5 2008 «bubnuorpaduyeckas ccriiakay)
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C. 369-385.
Ky3nenos A. 1O. Korcopimym — MeXaHW3M OpraHW3aIiy IMOIIMICKH Ha AJIEKTPOHHEIE
pecypcel // Poccutickuii o hyHIAMEHTATLHBIX UCCIICIOBAHUI: IECSTh JIET CITY KCHHS
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ﬂuOZpa¢U460K020 ONUCAHUA, 3AMEHAMb MOYKO.
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1 IloaroroBKa K JJeKIHUAM

['maBHOE B Iepuoja MOATOTOBKH K JICKIUOHHBIM 3aHATHSAM — HAYYUThCS METOAaM
CaMOCTOSATENIBHOIO YMCTBEHHOTO TPYyJAd, CO3HATEIbHO Pa3BUBAaTh CBOM TBOPYECKUE CIIO-
COOHOCTH W OBJIaJIeBaTh HaBBIKAMH TBOPUYECKOH paboThl. /[t 3TOr0 HEOOXOAUMO CTPOTO
coOMI0AaTh JUCUMILIMHY y4eObl U moBeaeHus. UeTkoe IUIaHMPOBaHHUE CBOETO pabOoyero
BPEMEHH U OTIbIXA SIBISIETCA HEOOXOJUMBIM yCIOBUEM JJIsl YCHEIIHON CaMOCTOSATEIbHON
paboThl. B OCHOBY €ro HyHO MOJOXKUTh pabO4YHe MPOrpaMMbI M3YyYaEMBIX B CEMECTpE
JTUCLUIUIVH.

Kaxnaomy cTyneHTy CiaeayeT COCTaBIIATh €KEHENEIbHBIM M CEMECTPOBBIM IUIAHBI
paboThl, a TaKXKe IUIaH Ha Kaxabld pabounii neHb. C Bedepa BCerzaa Hajo paclpeielisiaTh
paboTy Ha 3aBTpalllHUM JIeHb. B KOHIlE KaXA0ro JIHS 11eJIeCO00pa3Ho MOABOJUTh UTOT pa-
OOTBI: TIIATEIBHO MPOBEPHUTH, BCE JIU BBHIIOJIHEHO MO HAMEUEHHOMY IUIaHy, HE ObUIO JIH
KaKUX-TM0O0 OTCTYIUICHUH, a €Clu OBbUIM, MO0 KaKoW MpUYuHE 3TO Ipou3onuio. HyxHO
OCYIIECTBIISAITh CAMOKOHTPOJIb, KOTOPBIM SBJISETCS HEOOXOJUMBIM YCIOBHUEM YCIEIIHON
yueObl. Eciu 4TO-TO 0CTajaoch HEBBINOJIHEHHBIM, HEOOXOAMMO HM3BICKATh BpEMS ISl 3a-
BEpUIEHUS 3TOW YacTH pabOThl, HE YMEHbIIasi 00beMa HeIebHOTO TJIaHa.

Crnymanue W 3amuch JEKIUH — CIOXKHBIA BUJ BY30BCKOM ayIUTOPHON paOOTHI.
BHuMmaTenbHOE CIllyllaHWe M KOHCIIEKTUPOBAHME JICKIUM IPEATONaracT MHTECHCUBHYIO
YMCTBEHHYIO JEATENBHOCTh CTyAeHTa. KpaTkue 3amucu JeKIui, UX KOHCIIEKTUPOBAHUE
MOMOTaeT YCBOUTh yueOHbIN MaTepuai. KoHCIEKT siBisieTcs Moje3HbIM TOra, KOorjaa 3a-
MACAHO CAMOE€ CYLIECTBEHHOE, OCHOBHOE M CJIIEJIaHO 3TO caMHuM cTyaeHToMm. He Hano
CTPEMUTHCS 3alMCaTh JOCIOBHO BCHO JIEKLIHIO. Takoe «KOHCIIEKTUPOBAHUE» ITPUHOCUT
OoJiblIIE BpEa, YEM MOJIb3bI. 3aMUCh JIEKIIUH PEKOMEHAYETCS BECTH IO BO3MOXHOCTH COO-
CTBEHHbIMU (hopMysipoBKaMu. JKenaTeabHO 3alMCh OCYIIECTBISATh HA OJJTHOM CTpaHHUIle, a
CJIEYIOIIYIO OCTaBJATH IS MPOpabOTKM yd4eOHOro MmaTepuaia CaMOCTOSITENIbHO B JO-
MAIlHUX yCIOBUSX.

KoHcnekT nekmuii Jrydie noapa3aensTh Ha MyHKTHI, naparpadbl, coomonas Kpac-
HYIO CTPOKY. DTOMY B OOJIBIION CTENeHH OYIyT COCOOCTBOBATH MYHKTHI IJIaHA JIEKIIUH,
MpeaJIoKeHHbIE npenoaaBaTesiM. [IpuHIunuansHeie MecTa, onpeneneHus, GopMysbl U
ApPyroe CIeAyeT COMPOBOXKIATh 3aMEUAHMSIMH «BaXKHO», «OCO00 BaXKHO», «XOPOIIO 3a-

MOMHHUTE» U T.II. MOXHO ACJaTb 3TO U C MIOMOIIBIO Pa3HOLUBETHLIX MAPKEPOB HUJIN PYUCK.



Jlyame ecii oHU OyAyT COOCTBEHHBIMH, YTOOBI HE MPHUXOAMIIOCH NMPHCHUTH MX y OJHO-
KYPCHUKOB M TE€M CaMbIM HE OTBJIEKaTh MX BO Bpems Jekmuu. llenecoobpasHo paspado-
TaTh COOCTBEHHYIO «MapKorpaduo» (3HaYKu, CUMBOJIBI), COKpaIieHus cjioB. He mummHIM
OyzeT U u3ydeHue OCHOB cTeHorpaduu. PaboTas HaJ KOHCIIEKTOM JICKIIMM, BCerja HEoO-
XOJIMMO HCIIOBh30BaTh HE TOJIBKO YUEOHUK, HO U Ty JUTEPATYPY, KOTOPYIO JOTIOTHUTEb-
HO PEKOMEHJIOBaJ JIeKTop. MIMeHHO Takas cepbe3Hasi, KpormoTiinBas paboTa C JICKITMOHHBIM

MaTcprajIOM IIO3BOJIUT I‘J'IY6OKO OBJIaACTH 3HAHUAMU.

2 CamocrosiTeqibHOe n3y4yeHue TeMbl. KoHcnekT

Koncnekt — Hanbonee coBepieHHas U Haubosee ciaoxHas ¢opma 3anucu. CioBo
«KOHCHEKT» MPOUCXOJIUT OT JIATMHCKOTO «conspectus», 4TO O3Ha4aeT «0030p, M3JI0XKe-
HUEe». B mpaBUIbHO COCTABIIEHHOM KOHCIEKTE OOBIYHO BBIJECIEHO CaMO€ OCHOBHOE B U3Y-
4aeMOM TEKCTE, COCPEIOTOYCHO BHHUMAaHHUE Ha HanOoJiee CYIIECTBEHHOM, B KPAaTKUX H
YeTKUX (GOPMYITUPOBKaX 000OIIEHBI BAXKHBIE TEOPETUUYECKUE MOTOKEHUS.

KoncnekT mpencraBisieT co00i OTHOCUTENBHO MOAPOOHOE, MOCIE0BATEIbHOE U3-
JIO’)KEHHE COJIepKaHUs TpounTaHHOTo. Ha mepBhIX mopax menecooOpa3Ho B 3amucsax OJu-
KE JIepKaThCs TEKCTy, Mpuberas 3a4acTylo K NpSIMOMY IUTUPOBAHMIO aBTOpa. B nmanb-
HEHUIIeM, M0 Mepe BHIPAOOTKH HABBIKOB KOHCTICKTUPOBAHUS, 3aITMCH OyyT HOCUThH OoJee
CBOOO/IHBIN M CHKAThIM XapakTep.

KoHcriekT kHuru 0OBIYHO BeneTcs B TETpaau. B camMoM Hauaje KOHCIEKTa yKa3bIBa-
ercst (haMuivsl aBTOpa, MOJTHOE Ha3BaHUE MPOU3BENICHUS, U31aTEILCTBO, TOJ U MECTO U3-
nanus. [Ipu nuTupoBaHuM 00s13aTeNibHAs CChIIKA HA CTpaHuIly KHUrW. Ecimu nuraTa B3sTa
13 coOpaHusi COYMHEHHH, TO HEOOXOIUMO yKa3aTh COOTBETCTBYIOMU ToM. ClietyeT ToM-
HUTb, YTO YETKASI CCBUJIKA HA UCTOYHUK — HEIPEMEHHOE MPAaBWIO KOHCIIEKTUpOBaHus. Ec-
JIM KOHCTIEKTUPYETCS CTaThsl, TO YKA3bIBACTCsI, IJIe M KOTJja OHa Obljia HaleyaTaHa.

KoHcriekT monpasgensercss Ha 4acTh B COOTBETCBTHM C 3apaHee NPOJYMaHHbBIM
maHoM. [IyHKTHI MUIaHa 3aluChIBAIOTCA B TEKCTE WJIM HA MOJISX KOHCIEKTa. IIucath ero
PEKOMEHIyeTCSl YeTKO M pa300puMBO, TaK KaKk HEOpeHas 3alrCh C TEUYEHWEM BPEMEHU
CTAHOBHUTHCS MAJIOMIOHATHOU 11 €€ aBTopa. CylecTBYyeT NPaBUIIO: KOHCIIEKT, COCTABIICH-
HBIN 1J1s1 ce0s1, 1OJKEH ObITh IO BOBMOXKHOCTU HAMMCAaH TaK, YTOOBI €T0 JIErKO MPOUnuTall U

KTO-JIMOO IPYTOM.



@DopMbI KOHCIIEKTa MOTYT OBITh Pa3HbIMU U 3aBUCAT OT €0 LEJIEBOI0 Ha3HAUYCHUS
(u3yueHue MaTepuaia B LEJIOM WU TOJ OMPEEICHHBIM YIJIOM 3pEHUs, TOJATOTOBKA K J10-
KJIaAy, BBICTYIJICHUIO Ha 3aHSATHH U T.JA.), @ TAaKXKE OT XapakTepa Mpou3BeneHus (MOHO-
rpadus, cTaThs, JOKYMEHT U T.I.). Eciin peusb uaet npocto 00 M3JI0KEHUU COIAEPIKaHUS
paboThI, TEKCT KOHCIIEKTA MOKET OBITh CIUIONTHBIM, C BBIICIIEHUEM 0CO00 BAKHBIX IOJIO-
KEHUHN NOTYEPKUBAHUEM WIIM PA3IMYHBIMU 3HAUYKAMU.

B cnydae, korga He OrpaHHMYMBAIOTCS MEPEIOKEHUEM COICpKAHUsA, & GUKCUPYIOT B
KOHCIIEKTE U CBOM COOCTBEHHBIE CY>KICHMS MO JTaHHOMY BOIIPOCY WJIM JOMOJHSIOT KOH-
CHEKT COOTBETCTBYIOIIMMH MaTepuaIaMu UX APYTHMX UCTOYHUKOB, CIEAYET OTBOJIUTH Me-
CTO JUIS TaKOTO poja 3amuceil. PekoMeHayercs pa3faenuTh CTPaHUIbl TETPaId MOIMOIaM M0
BEPTUKAIM U B JIEBOW YaCTH BECTU KOHCIEKT IMPOM3BENIECHUS, a B MPABOM CBOM JOTOIHHU-
TebHBIE 3aMTMCH, COBMEIIAs UX TI0 COJIEPIKAHUIO.

KoncnektupoBanue B 0oJiblIeil Mepe, 4YeM ApyTrye BUAbI 3alUCEl, TOMOraeT BbIpa-
0aThIBaTh HABBIKM MPABUJILHOTO M3JIOKEHUSI B MUCbMEHHOU (hOpMeE BakKHbIE TEOpeTHYe-
CKUX M TIPAKTUYECKUX BOMPOCOB, YMEHHE YETKO MX (DOPMYIHPOBATH U SICHO M3JIaraTth CBO-
MMU CJIIOBaMH.

Takum 00pa3oM, cocTaBlieHHE KOHCIEKTa TpeOyeT BAyMYUBOM pabOThHI, 3aTpaThbl
BPEMEHH U TpyJa. 3aTO BO BpeMsI KOHCIIEKTUPOBAHUS MPUOOPETAIOTCS 3HAHUS, CO3/IaeTCs
(dhoH 3anucei.

KoHcieKkT MOkeT ObITh TeKCTyabHBIM WM TEeMAaTUYeCKUM. B TeKcTyanbHOM KOH-
CIIEKTE COXpaHsIETCs JIOTHKA U CTPYKTYypa U3y4aeMOro MPOU3BEICHHUS, a 3aliCh BEICTCS B
COOTBETCTBUH C PACIOJNIOKCHHEM MaTepuaja B KHHTe. 3a OCHOBY TEMAaTHYECKOTO KOH-
CrieKTa OepeTcs He IUIaH MPOU3BEICHUS, a COJIep KaHNe KaKOW-THO0 TEMbI IIA TTPOOJIEMBI.

TekcTyanbHBIM KOHCIIEKT JKEIaTeIbHO HAYMHATD MOCTIE TOTO, KaK BCS KHUTA MTPOYH-
TaHa W TPOAyMaHa, HO 3TO, K COXKaJICHWIO, HE BCEr/ia BO3MOXHO. B mepByro ouepens
HEO0OXOUMO COCTaBUTH IUIAH NMPOU3BEACHHS MHUCHbMEHHO WM MBICIEHHO, MOCKOJBbKY B
COOTBETCTBUH C ATHM TJIAHOM CTPOMUTCS JajbHeimas padora. KoHCHEKT BKiItoUaeT B ce0s
TE3UChI, KOTOPBIE COCTABIISIIOT €ro OCHOBY. Ho, B OTiHuYMe OT Te€3MCOB, KOHCIEKT COJEP-
KUT KPaTKyIo 3alliCh HE TOJIBKO BBIBOJOB, HO U JJOKA3aTENbCTB, BIUIOTH 10 (PAKTHUECKOTO
maTepuaia. MlHade roBopsi, KOHCIIEKT — 3TO PAaCUIMPEHHBbIE TE3WCHI, TOTIOJHEHHBIE pac-

CYXXKICHUAMHA U NOKa3aTCIbCTBAMU, MBICIISIMU U C006pa)KeHI/I$[MI/I COCTaBUTCIIA 3allMCH.



Kak npaBuiio, KOHCIIEKT BKJIIOYAET B C€OSl U BBIITMCKH, HO B HETO MOTYT BOWTH OT-
JIeNbHBIC MECTa, IUTUPYEMbIC JTIOCIOBHO, a TakkKe (DaKThI, MpUMEpHI, TUPPHI, TAOTUIBI U
CXEMBbI, B3sThie W3 KHUTH. ClieyeT MOMHUTh, 9TO pab0oTa HaJ KOHCIIEKTOM TOJIBKO TOT/Ia
OyIeT TBOPYECKOH, KOr/la OHA HE OrpaHMYEHA TEKCTOM HM3ydaeMoro npousseaeHus. Hyx-
HO JOMNOJHATh KOHCIIEKT JAHHBIMU U3 IPYTUMH UCTOYHUKOB.

B koHcnekTe HeoOXOIMMO BBIIETSATh OTACNIbHBIE MECTa TEKCTa B 3aBUCHUMOCTH OT
UX 3HAYUMOCTU. MOXKHO MOJIB30BATHCS PA3IUYHBIMU CIIOCOOAMHU: MOAYEPKUBAHUSIMU, BO-
MIPOCUTENIBHBIMA Y BOCKJIMUATEIIbHBIMUA 3HAKaAMHU, PEIJIMKAMU, KPATKUMU OLIEHKAMH, ITH-
CaTh Ha MOJISIX CBOMX KOHCIIEKTOB CJIOBA: «BAXKHO», «OUECHb BAXKHO», KBEPHO», «XapaKTep-
HO».

B KOHCIIEKT MOTYT MOMEMIATHCS AUArPAMMBI, CXEMbI, TaOJIUIIbI, KOTOPHIE MPUAATYT
€My HArJIsIHOCTb.

CocTaBleHUI0O TEMATHYECKOIO KOHCHEKTAa MPEAIIECTBYET TIIATEIbHOE H3yUYECHHUE
BCEU JUTepaTyphl, MOAOOPAHHON JJIs1 PAaCKPBITUS TaHHOW TeMbl. bbIBaeT, yTo Kakas-J11udo
T€Ma PacCMaTPUBAETCA B HECKOJBKHUX TJIaBaX WIH B Pa3HBIX MECTAX KHUTU. A B KOHCIIEKTE
BECh MaTepuall, OTHOCAIIUINCS K TeMe, OyJIeT COCpeI0OTOYeH B OTHOM MecTe. B 1urane koH-
CIIEKTa PEKOMEHJyeTCs JIeJIaTh MOMETKH, K KaKUM HCTOYHHMKaM (BIUIOTH JIO CTPAHMUIIbI)
MPUACTCS OOPATUTHCS JJI1 PACKPBITUS BOMPOCOB. TeMaTUYECKU KOHCTIEKT COCTABIISCTCS
O0OBIYHO JJI1 TOTO, YTOOBI TIIy0)KEe U3YUUTh OMPEICICHHBIA BOMPOC, MOJATOTOBUTHCS K J10-
KJIaJly, JICKIIMU WJIN BBICTYIUJIEHUIO HA CEMUHAPCKOM 3aHITUU. TaKoi KOHCIEKT MO COJep-
KAHUIO TIPUOIIMIKAETCS K pedepary, ToKIaay Mo u30paHHON TeMe, 0COOCHHO €CII BKIIIO-

4aeT U COOCTBEHHBIN BKJIA]] B U3yUYCHHUE MPOOIEMBI.

3 Iloaroroska K NPAKTHYICCKUM 3aHATUAM

[ToATOTOBKY K KaKIOMY MPAKTHYCCKOMY 3aHATHIO CTYACHT JO/DKCH HAvaTh C
03HAKOMJICHHUSI C METOJIMYECKUMH YKa3aHUSMH, KOTOPbIE BKIIFOYAIOT COIEpKaAHUE PAOOTHI.
TmrarensHOE TPOyMBIBAaHUE M U3YYCHHE BOTIPOCOB OCHOBBIBACTCS Ha MPOPAOOTKE TEKY-
IIETO MaTepuaia JEeKIMHU, a 3aTEM U3yUeHHUs 00sS3aTeIbHON U IOTIOJIHUTEILHOM JIUTepaTy-
PBI, PEKOMEHIOBaHHYIO K JaHHOUW Teme. Ha ocHOBE MHAMBUAYATBbHBIX MPEITOYTCHUM CTY-
JIEHTY HEOOXOJAMMO CaMOCTOSATENILHO BBHIOPATh TEMY JOKJaja 1Mo MpoOjeMe U M0 BO3MOXK-

HOCTH IIOATOTOBUTDL 11O HEMY IIPC3CHTAILIUIO.



Eciu mporpamMMoi JUCHUIIIIMHBL IPEAYCMOTPEHO BBINIOJHEHUE PAKTUYECKOTO 3a-
JaHMsl, TO €r0 HEOOXOAMMO BBIIOJHUTD C YUYETOM MPEATIOKEHHOM HHCTPYKIMHU (YCTHO WU
NUChMEHHO). Bce HOBBIE MOHATHUS 10 U3yYaeMOW TeMe HEOOXOAMMO BBIYUHTh HAU3yCTh U
BHECTU B IJIOCCapuid, KOTOPBIN 11€ecO00pa3HO BECTU C CaMOI0 Hayajga M3y4eHHs Kypca.
Pe3ynbTar Takoil paboThl TOJKEH MPOSIBUTHCS B CLIOCOOHOCTH CTy/AE€HTa CBOOOJHO OTBE-
TUTb HA TEOPETUUYECKUE BOIIPOCHI CEMUHAPA, €TI0 BBICTYIUICHUU U YYaCTUU B KOJUICKTHB-
HOM OOCYX/JIEHUH BOIPOCOB M3YYae€MOM TEMbI, MPABUJILHOM BBITIOJIHEHUH MPAKTHYECKUX
3aJJaHuil U KOHTPOJIBHBIX padoT.

B 3aBrcuMOCTH OT coaepKaHUs U KOJIMYECTBA OTBEIEHHOIO BPEMEHU HAa U3yUYECHUE
Ka)XJI0W T€MBI IIPAKTUYECKOE 3aHATHE MOYKET COCTOSATh U3 YETBIPEX-IIATH YaCTEU:

1. OOcyxaeHne TEOpeTHUECKUX BOMPOCOB, OMPEIEICHHBIX MPOTPaMMON UCIH-
IIJIUHBI.

2. loxusiag v/ Uiy BBICTYIUIEHUE C MPE3EHTAUSIMU 10 BEIOpAHHOM mpobiieme.

3. O6CyKIeHHE BBICTYIUICHUH IO TEME — IUCKYCCHS.

4. BbINOJIHEHHE MPAKTUYECKOTO 3a/IaHUsl C MOCIIEAYIOIUM pa300poM MOTyUYEHHbBIX
PE3yJIbTAaTOB WM OOCY’KIEHHE MPAKTUYECKOTO 3a/1aHus.

5. IloaBeneHue UTOTroOB 3aHSITHA.

[lepBast yacTh — OOCYXKIEHHE TEOPETHUYECKHX BOMPOCOB — IMPOBOAMUTCS B BUJIEC
(GpoHTanbHOI Oeceqpl CO BCEH IpyIION U BKIIOYAET BHIOOPOUHYIO ITPOBEPKY IMPENojiaBa-
TEJIEM TEOPETUYECKUX 3HAHUU CTYJEHTOB. [IpumepHas npoaoKUTeNbHOCT — A0 15 Mu-
HyT. BrOpas 4yacte — BBICTYIUIEHHE CTYyACHTOB C JOKJIAJaMH, KOTOPBIE JTOJKHBI COIPO-
BOXIATHCS MPE3EHTAUMUAMU C LEIbI0 YCUIICHHS HATJIAIHOCTA BOCIPUSTHS, IO OJHOMY M3
BOMPOCOB MPAKTUUECKOro 3aHATUs. OOsA3aTeNbHBINA JIEMEHT JI0KJIala — MpeICTaBICHUE U
aHaJIU3 CTATUCTUYECKUX JAHHBIX, 0OOCHOBAaHUE COLIMAIBHBIX MOCIEICTBUI JHOOOr0 KO-
HOMUYECKOoro ¢akTa, sIBJICHUS WUiu Tmpoiiecca. [IpumepHas npoaokuTenbHocTh — 20-25
munyT. [lociae mokmazoB cienyer ux oOcykaeHue — nuckyccus. B xoxe storo srama
IPAKTUYECKOTO 3aHSITHSI MOTYT OBITh 3aJaHbl YTOYHSIOIIME BOIMPOCHl K JOKJIAJIYUKAM.
[TpumepHass TpoAOIKUTENBLHOCTh — 10 15-20 MmunyT. Eciii mporpaMmoit mpeayCMOTPEHO
BBIITOJTHEHUE ITPAKTUYECKOTO 3a1aHUS B PAMKAX KOHKPETHOM TEMBI, TO MPENOaBaTEISIMU
OMpENENseTCs €ro COACpKaHUE M JAETCS BPEMsSI HAa €ro BBINOJHEHHUE, a 3aMeT UAET 00-

CYKXKICHUC PC3YJIbTATOB. HOI[BGI[GHI/IGM HUTOI'OB 3aKaHYHNBACTCS IIPAKTHYCCKOC 3aHATHC.



B mpoiiecce moAroToBKU K MPaKTUYECKUM 3aHSATHUSIM, CTYJ€HTaM HEO0OXOJIMMO 00-
paTuTh 0CO0O€ BHMMAHHE HA CAMOCTOSITEIbHOE H3Y4YCHHE PEKOMEHJIOBAaHHOW y4eOHO-
METOMYECKON (a TaKKe HayYHOU W MOMYJISIpHON) muTepatypbl. CaMmocTosITeNbHas paboTa
¢ yueOHUMKaMH, Y4eOHbIMH MOCOOUSIMHU, HAYYHOM, CIPABOYHOM W MOMYJIAPHOM JHUTEpaTy-
pOM, MaTepuaniaMy MEPUOJUYECKUX M3AaHUK U VHTEpHETa, CTaTUCTUYECKUMU JTaHHBIMU
aBisieTcsi HanOoJiee 3PPEKTUBHBIM METOJIOM IMOTYUYEHUSI 3HAHUH, TO3BOJISIET 3HAUUTEIBHO
aKTUBU3UPOBATh MpoIllecC OBIaAcHUs HHGOpMaIUel, cCrocoOCTByeT Oosiee TIyOOKOMY
YCBOCHUIO U3y4aeMOro MaTepuaia, pOpMUpPYET y CTYACHTOB CBOE OTHOIICHHE K KOHKPET-
HOH npobsieme. boiiee TiTyO00KOMY PacKphITHIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JI0-
ITOJTHUTEIIBHON JUTEPaTypOr, PEKOMEHJAOBAHHOM IIPENOAAaBaTeiieM MO KaXI0M TeMe ce-
MHUHAPCKOTO WJIM MPAKTUYECKOTO 3aHATHUS, YTO MO3BOJISIET CTY/ICHTaM MPOSIBUTh CBOIO MH-
JTUBUIYaJIbHOCTh B paMKax BBICTYIJICHUS Ha JAHHBIX 3aHSATUSIX, BBISIBUTH HIUPOKUU

CIEKTp MHEHUH 10 n3ydaeMoi npodiieme.

4 IloaroroBka pedepara

Odopmiienne pedepara Bemonnsercs B coorBerctBuu ¢ ['OCT 7.32-2001 «OTtuer
0 Hay4HO-HCCIeI0BaTeNbCcKoi paboTe. CTpyKTypa u npaBuia 0hopM-ICHUS.

CrtpykTtypa pedepara BKIIOUAET CIASAYIOIIUE pa3iebl:

TUTYJBHBINA JUCT (IPUMEP TUTYJIHHOTO JINCTA IPUBENICH B IPUIIOKEHUH B),

aHHOTAIIVS,

coJiepKaHue,

BBCJICHHE,

OCHOBHAsl 4acCTh,

3aKIJIIOUCHUE,

CITUCOK MCIOJIb30BaHHBIX HCTOYHUKOB,

MIPUIIOKEHUS.

AHHOTAIMs JTOJDKHA COJIEP)KaTh KPaTKOE OIMCAHWE BBITIOJHEHHBIX B pe-departe
ATANoOB M IOCTUTHYTHIX PE3yIbTaTOB.

Bo BBeeHNM TOKHBI OBITH OTPAYKEHBI CIETYIOIINE KOMIOHEHTHI:

aKTyaJbHOCTh TEMBI;

dbopmyrpoBKa 00BEKTa U TIpeaMeTa (MpoOIeMbl) UCCIEIOBAHUS.



3akrounTeNbHAs YacTh BBEJICHUS MOJKET BKJIIOYATh B ce0sl KpaTKOE OMHU-CaHHE
CTPYKTYpHI pedepara.

OKOHYaTEeNbHBIA TEKCT BBEJIEHUS PEKOMEHIYETCS OTKOPPEKTHPO-BaTh IOCIE 3a-
BEpIICHUs pabOThl HAJl OCHOBHOM YaCThIO.

OcHoBHast 4yacTh pedepara MpeaCTaBIseT COOOW JIOTUYECKH MOCIEI0Ba-TEIbHOE
U3JI0’KEHHE MTPOBEIEHHOTO HcciieoBaHusa. OCHOBHYIO YacTh CIEAYET JIEJIUTh Ha pa3/ielbl,
nojipaszienbl U MyHKThI. [TyHKTBI, IpU HEOOXOAMMOCTU, MOTYT JIETUTHCSA Ha MOJIITYHKTHI.
[Ipu neneHuu TeKCTa HA MYyHKTHI U MOAMYHKTHI HEOOXOIMMO, YTOOBI KaXKIbIA MMyHKT CO-
nepkan 3aKkoHYeHHYI0 uH(opManuio. OcHOBHAs 4acTh B OOJBITMHCTBE pedeparos, CBA-
3aHHBIX C OMMCAHUEM MPOMBIIIJIEHHBIX CUCTEM aBTOMATH3UPOBAHHOIO U ABTOMAaTUYECKO-
ro ynpasiienust (ACYTII u CAY), noikHa BKIIIOYATh CIEIYIONIUE pa3/ielibl: Ha3HAYEHUE
u 00-nactu npumenenus ACYTII u CAY; crpykrypa ACYTII u CAY; pyHKUMOHANIbHBIE
Bo3MOkHOCTH Moayieil ACYTII u CAY; nepcnexktubl npumenenuss ACYTII u CAY B
IPOMBIIIEHHOCTH. JlomycKaeTcs KpaTKoe U3JI0KEHUE UCTOPUHU BOIIPOCA.

Teker pedepara 1okeH ObITh OTHEYATaH HA OJTHOM CTOPOHE CTaHAAPT-HOU Oenoit
oymaru ¢opmara A4 (pazmep — 210 x 297 mm). Teker neuaraercs mpudtom 14 Word
(Times New Roman) noxytopHsiM HHTEpBaJIOM B 1 3Kx3emruisipe. Pa3pemiaercst ucnosnb3o-
BaThb KOMITBIOTEPHBIE BO3MOXHOCTH aKLIIEHTHUPOBAHUS BHUMAaHHs Ha OIPEACIICHHBIX TEp-
MUHax, popMyiax, TeopeMax, MPUMEHsIsl PUGTHI pa3HOU TaPHUTYPHI.

Cnenyet BbIIEPKUBATH CIEAYIOLIME pa3Mephl noJieid: jgesoe — 30 MM, mmpaBoe — 15
MM, BEpXHEee U HIKHee — 1o 20 MMm.

Tekcr noknana B 0053aTeIbHOM MOPAIKE TOJDKEH OBITh MPEABAPUTENBHO HAIIKMCAH.

Hoxnan nomken ObiTh kpatkuM (10-15 MuH.), HO TIPU STOM TIOJIHOCTBHIO PACKPHI-
BaOIIMM COJIEpKaHUE BBINOJHEHHOIO HCClIeoBaHusA. Pexomenayercs JOKIJIad OCHOBBI-
BaTh HA CIIaaX KOMIIbFOTEPHOU ITPE3CHTALUU.

N3noxeHue JoKiana HyKHO BECTU I'POMKHM TOJ0COM. JIJIsl JIydIlIero u3ja0KeHHUs
J0KJIa/1a HE0OOXOAMMO MPEABAPUTENIBHO I0Ma OTPENETUPOBATh €r0 HECKOJIBKO pa3 ¢ KOM-
IBIOTEPHOU IPE3ECHTALUEH.

KowmmbroTepHas npe3eHTaius 10JbKHA OBITh pa3paboTana B cpene Microsoft Power
Point ny1s1 conpoBoskieHus MyOJIMYHOTO JIOKJIa/1a MpH 3aliuTe pedepara.

PekoMeHyeMoe KoJIMYecTBO CIIaiiI0B B Mpe3eHTaluu — He Oosee 15.
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®doH cnaiiga 10IKeH ObITh CBETIIBIM (KEJIATeIbHO — HE O€JIbIM).

Texct Hanmuce MOMHKEH OBITH KPYIMHBIM, TEMHOTO IIBETA, XOPOIIO Pa3TUINMBIM
13 ayJUTOPUH, B KOTOPOH IPOXOUT 3aIIUTA JUTUIOMHBIX IIPOEKTOB.

TuTynbHBIN Cllaiil Tpe3eHTaluu B 00s3aTEIBHOM MOPSAKE HOJKEH COJEpXKaTh
CJIeIYIOITY10 WH(OPMAITHIO:

HavMEHOBaHUE Kadeapsl,

HAaMMEHOBAHHE CIIECIIMAIBHOCTH,

TeMa pedepara,

®UO u xoa yuyeOHOM rpynIibl CTYICHTA,

®UO npenojaBarens,

T'OJT BBITIOJIHEHUS PAOOTHI.

Bce cnaiiael npe3eHTanum (KpoMe TUTYJIBHOTO ClIai/ia U Cliaiia ¢ coepKaHueM)
JIOJKHBI COJIEPIKAaTh HOMEpa JUTsl YI00CTBAa CChUTKH Ha HUX B TIPOIIECCE U3JIOKEHUS JJOKIa-
na.

['paduiky, muarpamMmbl ¥ CXEMBI JODKHBI OBITH, 1O BO3MOXKHOCTH, Pa3Me-poM BO
BECh DKPAH U JOCTATOYHO YETKO BOCIIPHHUMATKLCS U3 ayJUTOPHUH.

3BYKOBOE COTPOBOXKICHHUE CIIAMIOB M W3JUIIHES MPUMEHEHHWE aHMMAIIMOHHBIX
7 (}eKTOB HE TOMyCKaeTCs.

Pa3paboTurKy mpe3eHTanuy HeOOXO0IUMO 3HAaTh, YTO BOCIIPUATHE I[BETO-BIX TaMM
Ha 3KpaHe MOHHUTOpA M Ha JEMOHCTPAIIMOHHOM 3KpaHe Hepeako pazimdaercs. [loaromy
nepea MoKa3oM Ha 3alluTe HEOOXO0UM MpeIBAPUTEIBHBIN TPOCMOTP MIPE3EHTAIIMN HA Je-
MOHCTPAIIMOHHOM JKpaHe, MOCJIe Yero MOXKET 0Ka3aThCs HEOOXOIUMOHN pa3IMdHOTO poja
KOPPEKTUPOBKA CIIAMJIOB.

VYmpaBieHue moka3oM Mpe3eHTAIlMU BO BpeMsl JOKJIa/la IOJDKHO OCYIIECTBIISTHCS
BBICTYTAIOIIUM CTYJICHTOM CaMOCTOSTEIILHO B PYYHOM pEXHUME.

Tewmbr ny1s1 Hanucanus pedepara:

1.  OOBekThl, BUIBI U XapakTep Oyayuiei npodeccroHanbHON nesTeabHOCTH Oa-
Kaynaspa no HanpasieHuro 220700.62.

2. Ilpocrteiimme ycTporicTBa aBTOMATHKH.

3.  Poap pycckux m3o0peraTeneil ¥ yUCHBIX B Pa3BUTHH TCXHUKU U3MEPCHHH H

MCTOA0B KOHTPOJIA

11



4.  JocTxeHus B 00JaCTH aBTOMATHUYECKOTO KOHTPOJISI B COBETCKUE TOJIBI.

5. Teopus perynupoBanus nocie 1917 r.

6. Pouib TEXHONOTHII B HAYYHO-TEXHUYECKOM IIPOrpecce.

7.  Posib aBTOMaTH3allMy B YIPABICHUU TEXHOJOTMYECKUMH MPOLECCAMHU U TIPO-
W3BOJICTBAMH.

8. Ilpunmun aBromaTu3auuu TexHosiornueckux rmnpoieccoB (TI) u mpous-
BO/JICTB.

9. ABTOMaruka B JOUCTOPUYECKOM MEPUOJE

10. ABTOMAaTBI aHTUYHOCTH

11. Astomatsl CpeaHeBEKOBbs U 3110XH Bo3poxaenus

12. Asromatsl HoBoro Bpemenu

13. ABTOMATBHI — HICTOYHHUKH MTPOMBIIILIEHHOW PEBOJIIOIIUN

14. ABromarnka XX Beka

15. Asromarnka XXI Beka

16. HWcropuueckas cnpaBka 00 OTE€UECTBEHHBIX YUEHBIX B 00JaCTH aBTOMaTHYe-

CKOT'O KOHTPOJIS

17.
18.

Hcropuueckas cipaBka o pa3pabOTKe TEOPUU aBTOMATUYECKOTO YIPABIICHUS

Hcropust pa3Butust ”HGOPMAITMOHHBIX TEXHOJIOTHI
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