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1. NIEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O
AACHUINIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMH
PE3YJIbTATAMU OCBOEHHUSA OBPA3OBATEJIbBHOU ITPOI'PAMMBI

Buj nesiTeJIbHOCTH BBINTYCKHUKA

JlucuurimHa 0XBaThIBAET KPYT BOIIPOCOB, OTHOCSIIUXCS K HAYYHO HMCCIEA0BATEIIbCKOMY BUIY
po(heCcCHOHANTLHOM IEATETHPHOCTH BBIITYCKHUKA B COOTBETCTBHH C KOMIETCHIIUSIMH W BUIAMH JCsI-
TETHLHOCTH, YKa3aHHBIMU B YY€OHOM IIJIaHE.

Meab AMCIUATIMHBI

O3HakoMiIeHHE OOYYarolIUXCsl C BBIOPAaHHBIM HAMpPABJICHHEM, OOIIMMH CBEICHUSIMH O
COBPEMEHHOM YPOBHE aBTOMATH3AIlMHM TEXHOJOTMYECKHX MPOIECCOB, MPOOJIEMaMHu W 3aJav4aMu
aBTOMATH3AI[MU B HACTOSIIIEE BPEMS.

3agaum QM CUMILTHHBI

[IpnobOpeTenne 3HaHWI O UCTOPUU PA3BUTHS aBTOMATH3AIUH, MPUHIIUIIAX TTOCTPOSHUS aBTO-

MaTU3UPOBAHHBIX CHCTEM, MpoOsieMax W 3ajJayax aBTOMATU3AlMM B HACTOSIIEE BPEMsi, a TaKXKe
YMEHHM COCTABJIATh aHAJIUTHUYECKHUE 0030pbl U HAYYHO-TEXHUUYECKHUE OTUETHI MO Pe3ysbTaTraM BbI-
MIOJIHEHHOU paboTHl.

Kon Conepxanue IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB
KOMIIeTeHUUH KOMIIeTEeHIM I 00yuyeHusi 0 TUCHUILINHE
1 2 3

I1K-3 TOTOBHOCTb Y4aCTBOBAaTh B CO- 3HaTh: OCHOBBI aBTOMATH3allMU IPOU3BOJACTBA,
CTaBJICHUU aHAIUTHYECKUX 00- ¢ynkuun u yposau ACYTII; 3amaun Ha ypoBHE
30pOB U HAYYHO-TEXHUYECKHUX aproMatu3auuu ACYTII; ocHOBHbIE TEPMUHBI U
OTYETOB IO PE3yJIbTaTaM BbI- ONpEeNeNICHHs,  UCIOJIb3yeMble B HAy4HO-
MOJTHEHHOU paboTHI, B IOATO- TEXHUYECKOW JHUTepaType IO BBEIOPAHHOMY

TOBKE MyOIHMKALKii 110 pe3yNbTa- | HAMpaBJICHHUIO MTOJTOTOBKU

TaM HCCIIECAOBAaHUN U Pa3paboOTOK | yMeTh: MPUMEHITh H3MEPUTENbHBIE HMPUOOPH,
HaXOJWTh JTOCTOBEPHYIO M aKTyaJbHYIO Hay4YHO-
TEXHUYECKYI0 MH(OpPMAIMIO U COCTABIATH aHa-
JUTHYECKHE 0030pBI M OTYETHI 10 pe3yJbTaTaM
MPOBENEHHOH paboThI

BJaJeTh: JOCTaTOYHBIM YpPOBHEM IOHUMAaHHA
MaTepuajga M CIHOCOOHOCTBIO CaMOCTOSTEIBHO
BBICKA3aTh MBICIIM Ha HAYYHO-TEXHUYECKOM SI3bI-
Ke.

2. MECTO JUCIIATIJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMMBbI

Jucuuruimza b1.B.05 Mcropust oTpaciu U BBeIeHUE B CIIEUATBHOCTh OTHOCUTCS K BapHa-

THBHOMW YacCTH.
JucuuruinHa Mcropust oTpaciu U BBEJCHHE B CIIEHUAIBHOCTh 0a3UpyeTcsl Ha 3HAHUSIX, MOJTY-

YEHHBIX NPHU U3y4yeHUU GU3UKU U HH(HOPMATHKH OCHOBHOM 00111€00pa30BaTeIbHON IPOrpPaMMBL.

OcCHOBBIBasICh Ha U3Y4YEHHM MEPEUUCIECHHBIX OUCUMILINH, McTopust oTpaciu u BBeleHUE B
CIIEMAJILHOCTh MPEACTABISET OCHOBY Uil M3ydeHus aucuuiuinH: b1.B.08 Texnudeckue nsmepe-
Hus, b1.b.17 MeTrposorus u usmepurenbHas TEXHUKA.

Takoe crucTeMHOE MEXIUCHUIIMHAPHOE U3y4YEHUE HAIIPaBJICHO Ha JOCTHXKEHHE TpedyeMo-
ro ®I'OC ypoBHs NOATOTOBKU MO KBaTH(UKaMUU OakaIaBp.



3. PACIIPEAEJEHUE OBBEMA JUCHUIIVINHbI

3.1. Pacnipenesienne od0beMa TUCUUIJIMHBI IO (hopMaM 00ydeHUs

Tpyooemkocmob Oucyuniutsl 6 uacax
Kypcosan
ory § 3 4 3 paboma Buo
X S & S 3 (npoexm), npome-
®Dopma & W § 3 S KOH- sHcymou-
obyuenusn g § = N § mponvHa Houl am-
S S = s g S paboma, mecmayuu
S s § 3 |3 S = S s
o | S S 3 s |&z| 23 S § | peepam,
S8 3 | 2| 8|85 &5 | 8¢ | AP
O A TR RS K= O ]
1 2 3 4 5 6 7 8 9 10 11

Ounas 1 1 72 | 34 | 17 - 17 38 - 3auer

3aouHasn 1 - 72 | 10 4 - 6 58 Kp 3ayer

3aounas (ycko- - - - - - - - - - 3auer
peHHoe o0yue-

HUE)

O4Ho-3204Has - - - - - - - - - -
3.2. Pacnpenesienue 00bemMa JMCOMILIMHBI IO BUAAM Y4eOHBIX 3aHATHI H
TPYAOEMKOCTH

6 m.u. 6 un- Pacnpeoenenue
mepaxkmue- no cemecmpam, uac
Tpyoo- | o, akmug-
Buo yueonuvix 3anamuii eMKOCmb | HOll, UHHOGA-
(uac.) UUUOHHOU 1
¢opmax,
(uac.)
1 2 3 4
|. KontakTHas padoTa o0y4arommxcs ¢ npe-
nojaBareyeM (Bcero) 34 6 34
Jlexmm (JIk) 17 3 17
IMpakTryeckue 3austust (113) 17 3 17
['pynmnoBsie (MHIMBUAYaNbHbBIE) KOHCYIbTAIUN + +
I1.CamocTosiTe/ibHAsA padoTa 00y4aAIOIIMXCS
38 - 38
(CP)
IToAroToBKA K MPAKTHYECKUM 3aHITHSIM 17 - 17
IMoaroroBka K 3a4eTy B TEUEHHE CEMECTpa 21 - 21
I11. IlpomexyTouHasi aTTeCTANMA 329€T + - +
OO1mas Tpy10eMKOCTb JAUCHUIUIHHBI ....... 4ac. 72 - 72
3a4. el. 2 - 2




4. COAEP)KAHUE JUCIUITJINHBI

4.1. Pacnipenesienre pa3ie/ioB TUCUUIJIMHBI IO BUJAM YUeOHBIX 3aHATHI
AJis1 04HO# (popMBI 00yUeHHS:

Buowl yueonwvix 3anamuil, 6Kknrouan
Ne camocmoamenvHyo pabomy odyua-
pas- Haumenosanue Tpyooem- | __IOWUXCA U MPYOOEMKOCMb; (wac.)
oena u paszoena u Kocmb, yueoHbvle 3aHamus camocmo-
memol mema OUCYUNIUHDL (uac.) npaxmuse- ﬂ;;'zzeﬁﬂobr::zﬂ
JleKyuu CKue 06y‘ll"0'
3aHaAmun wuxcs
1. JTanbl BO3HMKHOBEHHMSI M pPa3- 17 4 4 9
BUTHS CUCTEM AaBTOMATU3AIUNI
2. OcHOBHBIE CBeJIeHHsI 0 AaBTOMA- 17 4 4 9
TH3AIMH MPOM3BOJICTBA
2.1. Bunbl mpon3BOACTB € MO3UIMA aBTO- 8 5 2 4
MaTH3aluU
2.2. KoMmbproTepHO-OpHEeHTHPOBAHHOE 9 2 2 5
MIPOU3BOICTBO
3. Buabl aBTOMaTH3MPOBAHHBIX 17 4 4 9
CHCTEM YIPaBJICHUSA
3.1. ACYVII: naznaueHue, 0COOEHHOCTH 5 1 1 3
3.2. ACYTII: naznauenue, nein, QyHK-
MK ¥ YPOBHH, 33]1a4y HA YPOBHE 7 2 2 3
aBromatuzanmu ACYTII
3.3. HNACY: nazHaueHnne, 0COOEHHOCTH 5 1 1 3
4. Pa3HoBHIHOCTH aBTOMATHU3HPO-
BaHHBIX CHCTEM YIpaBJIeHHs 21 5 5 11
TEXHOJOTHYEeCKMMHU NPoueccamu
4.1. ACY TII, pynxuuonupyromme 6e3 4 1 1 2
BBIYHCIUTEIIHLHOTO KOMILIEKCA
4.2. ACYTII ¢ BEIYMCIUTEBHBIM KOM-
TUIEKCOM, BBITIOJTHSIONIMM HH(pOpMa- 4 1 1 2
IUOHHBIE PYHKIMH
43. ACY TII ¢ BRIUUCIUTENBHBIM KOM-
TUIEKCOM, BBITIOJHSIIOIIMM YITPABIIs- 4 1 1 5
o1ue QyHKIUU B PEXKUME «COBETUHU-
Ka»
4.4, ACY TII ¢ BEIUMCIUTEIBHBIM KOM-
TUIEKCOM, BBITIOTHSIONIMM (YHKITUH 4 1 1 5
LIEHTPAIIBHOI'O YIIPABJIAIOLICTO
YCTpOHCTBA
45. ACYTII ¢ BBIYUCIUTETBHBIM KOM-
IJICKCOM, BBIMTOJIHSIOLIUM (DYHKIIMH 5 1 1 3
HEIOCPEICTBEHHOTO IU(POBOTO
yIpaBJICHHSI
HUTOro 72 17 17 38




- I 3204HOM (popMBI 00yUeHHUs:

Buowt yueonvix 3anamuil, exnrouan

No camocmosamebHyio paoomy ooyua-
pasz- Haumenosanue Tpyooem- | lowguxca u mpyooemxocny; (vac.)
oena u pazoena u Kocmb, YyueoOHvle 3aHAmMUA camocmo-
memol mema OuCUUNIUNHbL (uac.) npaxmuse- ”I’Zeﬁ’x:zﬂ

neKyuu cKue o6ysato-
sanamus wuxcn
1. Jranbl BO3HUKHOBEHHMSI W pas- 14 i i 14
BUTHUS CUCTEM aBTOMATHU3aIUU
2. OcHoBHBIC cBeeHUus 00 aBTO- 15 1 ) 1
MaTH3allMU IPOU3BOJACTBA
2.1. Buapl mpou3BOACTB ¢ MO3UIIUU aBTO- 75 05 i 7
MaTu3aIun ' '
2.2. KoMITbI0TepHO-0pHEHTUPOBAHHOE 75 05 i 7
MTPOU3BOICTBO ' '
3. Buapl aBTOMATH3MPOBAHHBIX 19 3 9 14
CHCTEM YNIPaBJICHUSA
3.1. ACYVII: naznauenue, 0cCOOEHHOCTH 6 1 1 4
3.2. ACYTII: naznauenwue, nenu, QyHkK-
MU W YPOBHH, 33/1a4U Ha YPOBHE 8 1 1 6
apromarm3anuu ACYTII
3.3. HNACY: HazHaueHnne, 0COOEHHOCTH 5 1 - 4
4. Pa3HoBHIHOCTH AaBTOMATHU3HPO-
BAaHHBIX CHCTEM YIIPaBJICHHUS 20 - 4 16
TEXHOJIOTHYEeCKMMH NPOIeccaMmu
4.1. ACY TII, pyskumonupytomie 6e3 2 i i 2
BEIYHCIMTEILHOIO KOMILIEKCA
4.2. ACYVYTII ¢ BEIYUCINUTENHHBIM KOM-
TUIEKCOM, BBITTOITHSIONINM HH(pOpMa- 4 - 1 3
IUOHHBIE PYHKIMH
4.3. ACY TII ¢ BEIYUCIUTENBHEIM KOM-
TUTEKCOM, BBITIOTHSIFOIIMM YITPaBJIs- 4 i 1 3
onMe GYHKIUK B PEKUME «COBETUH-
Ka»
4.4, ACY TII ¢ BEIYUCINUTEIHHBIM KOM-
TUIEKCOM, BBITIOTHSIONMM (hYHKITAH 5 i 1 4
[EHTPATHLHOTO YIPABIIAIOIETO
YCTPOMCTBA
4.5, ACYVYTII ¢ BEIYUCINUTENHHBIM KOM-
TUIEKCOM, BBITIOTHSIONINM (YHKITUH 5 i 1 4
HETOCPEACTBEHHOTO U(PPOBOTO
YIIpaBIIECHSI
HUTOTI'O 68 4 6 58




4.2. Cogepxxanne TUCUMILIMHBI, CTPYKTYPHPOBAHHOE 110 pa3iejiaM U TeMaM

PA3JIEJI 1. OTAIIBI BOSHUKHOBEHUA U PA3BUTUSA CUCTEM
ABTOMATU3ALIUU

CoBpeMeHHBII 3Tal pa3BUTHS IPOMBIIUICHHOTO MMPOU3BOJICTBA XapaKTEPU3YeTCs EPEX0I0M K UCTIONb-
30BaHUIO NIEPEIOBON TEXHOIOTHH, CTPEMIICHUEM JOOUTHCS MPeeIbHO BEICOKMX IKCIUTYaTallMOHHBIX XapaK-
TEPUCTHK KaK JEUCTBYIOLIETO, TAK U IPOEKTUPYEMOI0 000pyA0BaHUs, HEOOXOAUMOCTHIO CBECTH K MUHUMY-
My J1100bI€ IPOU3BOACTBEHHBIE IOTEpH. Bee 3T0 BO3MOKHO IPH yCIOBUH CYLIECTBEHHOT'O MOBBIIICHUS Kaye-
CTBa yNpaBiieHHUs MPOMBIIUICHHBIMI 00BEKTaMH, B TOM YHUCIIE MMyTEM IUPOKOT0 MPUMEHEHHS aBTOMATU3U-
POBAaHHBIX CUCTEM YIIPABJICHUS TEXHOJIOTHIECKUMH TiporieccaMu U mponssoacTBamu (ACYTII).

B nocnennee BpeMs B pa3BUTUH MHOTHX OTPAacieil IPOMBILIIICHHOCTH IOSBIIIMCH HOBBIE (DAaKTOPBHI,
CBSI3aHHBIE HE TOJILKO C TIOBBIIICHUEM TPEOOBAaHHI K KaUECTBY M KOJIIMYECTBY BBIITYCKaeMON MPOIYKLIUH, HO
Y C HaNpsDKEHHOCTHIO B 00JIACTH TPYJOBBIX pecypcoB. PocT mpon3BoANTENFHOCTH TPY/aa, B TOM YHUCIE ITy-
TEM €r0 aBTOMATU3aL1H, CTAHOBUTCS NPAKTUYECKH €JUHCTBEHHBIM UCTOUHUKOM PACIIUPEHUsI IPOU3BOI-
CTBa.

VYkazaHHbIe 00CTOSATENBCTBA NPEABSIBIAIOT HOBBIE TPEOOBAaHMUS K MacIiTabaM MCIOIb30BaAHMS U K
TexandeckoMy ypoBHIO pa3sutis ACYTIIL, k obecnieueHIo X HaIEKHOCTH, TOYHOCTH, OBICTPOJEHCTBHSA,
SKOHOMUYHOCTH, T.€. 3PPEKTUBHOCTH NX (yHKIIHOHUPOBAHWISL.

HOC—)TOMY Ha HCpBBIfI IIJIaH BBIABUT'ACTCH 3aadya OITUMAJIBHOT'O YIIPABJICHUSA TEXHOJIOTMYECKUMU
MPOIECCaMHt, PelnTh KoTopyto 6e3 pazputoit ACYTII B 60ompIIMHCTBE CiTy4aeB HEBO3MOXKHO.

[osBnenne n oTmunrensHble TpuzHaku ACYTII cranyT 6oree MOHITHBIME, €CIIA PACCMOTPETH XO-
T 6I>I BKpaTHC B UCTOPHUYCCKOM ACIICKTC BOBHUKHOBCHHC U PA3BUTUC CUCTEM aBTOMATU3AllUU ITPOMBIIIIJICH-
HBIX 00BbeKTOB. OHa MpoIIUIa Yepe3 HECKOIBKO KaueCTBEHHO Pa3HBIX 3TarnoB. Kak mpaBuiio, mepexol K Kax-
JIOMY U3 HUX OBLJI CBA3aH C IOSBICHUEM HOBBIX TEXHMYECKHUX CPEICTB. B cBOIO ouepens 3TH cpencTaa pas-
pabaThIBAIMCH B OTBET Ha HEMIPEPHIBHO pacTyIlue TpeOOBaHHS MPAKTHUKH YIIPaBICHHS, 00YCIOBICHHEIE
YCIIOKHEHUEM IPOIIECCOB MPOM3BOACTBA M OTPAHUUEHHOCTHIO BO3MOKHOCTEH UelloBeKa Kak UX Herocpei-
CTBEHHOTO y4acTHHKa. 3aJjaya yIpaBJIeHUsI TEXHOJIOIHYECKUMH MPOLECCaMH BO3HHUKIIA OAHOBPEMEHHO C
MOSBJICHUEM MaTepHAIbHOTO IPOU3BOJICTBA, T.€. IPOLIECCOB LIEJIEHANIPABICHHOr0 IPeo0pa3oBaHus MaTepUn
HJIW DHCPIUU.

[lepBoHayanbHO BCE 3a7auu pelas YeJIOBeK, KOTOPBIH, 101aBasi ONpeAeIeHHbIE KOJIMYecTBa MaTe-
pHaja Wi YHEPriy, OJHOBPEMEHHO «Ha TJ1a3» OLEHHUBAJ XOJ Ipolecca, pU HE0OXOAUMOCTH KOPPEKTHPO-
BaJI €r0 M yCTaHaBJIMBaJ MOMEHT 3aBEpIICHHS Pe0Opa3OBaHusI.

o mepe yciiokHEHHMsT IPOU3BOJICTBA TPEOOBAIOCH OoJiee pa3BUTOE M TOYHOE yrpasiieHHe. B Takux
YCIIOBHSIX OTPaHUYEHHOCTh CLIOCOOHOCTEN YenoBeKa, HEBO3MOKHOCTD «Ha TJ1a3» U «Ha OLIYIb)» POKOHTPO-
JIMPOBATH MPOLECC IPOU3BOACTBA OBUIN CEPHE3HBIM MPEIATCTBUEM [T AajbHENIIero pa3sutus. [loatomy
IEPBBIMHA ITOMOUIHUKAMHU Y€JIOBEKA CTAJIU PA3JIMYHBIC KOHTPOJIbHO-U3MCPUTCIILHBIC YCTpOﬁCTBa.

Ha 3ape aBromMaTH3anuu 4esioBeK BeJ TEXHOJOIMYECKHH Ipoliecc, Haxosich Bo3sie MecTHbIX KU,
PAacIoNoKEeHHBIX HENOCPEACTBEHHO Ha 000PYAOBaHUU U Pa0OTAIOIIUX B IPSMOM KOHTAKTE C MaTepUaIbHbI-
MU IIOTOKaMH. DTH CpeacTBa JaBajii €EMY BO3MOXHOCTD 60J1ee TOYHO U OGT)CKTI/IBHO OLICHUBAThH pa60Ty TEX-
HOJIOTHYECKOTO OOBEKTA.

JanbHeWmuii pocT MOIHOCTEH U pa3MepoB 000PYAOBaHHSA 3aCTaBUI 3aJyMaThCs O TOM, KaK OCBO-
00auTH paboyero OT yTOMHUTENILHON 3a/Ia4H: BCE BpeMsl HAX0/ISICh Y pabOTaIOMIMX MAIIUH U anmapaTos, clie-
JIUTH 32 MOKa3aHUSAMHU MPUOOPOB U BPYUHYIO OCYIIECTBIATH HEOOXOANMBIE MOACTPONKHY U MepeKiIoueHus. B
3TOH CBS3M BaKHBIM JIOCTIKEHUEM SIBUIIOCH CO3JIaHUE U3MEPHUTEIbHBIX, PETYIUPYIOLINX U UCTIOTHUTEIBHBIX
YCTPOMCTB C BHELIHUM HCTOYHUKOM SHEPIHH, B TOM YHCIIE — UCIIOJTHUTEIBHBIX MEXaHU3MOB C THEBMAaTHYe-
CKHM U JJICKTPUYUCCKHUM IIPHUBOJOM. DTO MO3BOIUIIO OpraHu30BaTh MOCTbI KOHTPOJIA W AWUCTaHIIUOHHOI'O
yIpaBlieHHUs ¥ IUPOKO IPUMEHUTH aBTOMAaTHYECKHE PEryJIATOpBl. B pesynbraTe 3HaUNTENBHO YITyqLIHIINCh
ycnoBuUs paboThl 00CTYKMBAIOLIET0 IIEpCOHalia: YMEHBIIWIACH (U3HUYecKas Harpy3ka, 0ojee y1o0HbIM cTa-
710 pabouee MecTo, OJIaroTpUATHEE CTala U BHEITHAS Cpeaa.

C 0cBOCHHEM KOHTPOJIBHO-U3MEPUTENBHBIX H YIPABISIOMINX YCTPONCTB C YHU(DUITMPOBAHHBIM BbI-
XOJHBIM CUTHAJIOM MOSBUJIACH BO3MOXKHOCTh OOBEIMHUTH MECTHBIE ITOCTHI B IICHTPAIbHBIC IIUTHI YIPaBIIe-
HUs. bem pa3pa60TaHLI " CTaJIM INUPOKO MPUMEHATHCA MHEMOCXEMbBI, Ha KOTOPBLIX B I/I306pa)KeHI/Ie TEXHO-
JIOTHYECKOH CXEMBI 00BEKTA BCTpauBaJIMCh HpI/I60pBI CUT'HAJIN3alu U UHAUKAIINN. HpI/IMeHeHI/Ie MHEMO-
CXEM 3HAYUTEIBHO YIYUIIUIO YCIOBHS paOdOTHl onepaTopa. Y HU(pHUKALKs CHI'HAJIOB IPUBENIa K MOSIBICHHIO
arperaTHbIX KOMIUIEKCOB TEXHUUECKUX CPENICTB, a TAKXKE LEHTPAJIbHBIX ITYHKTOB YIIPaBJICHUSI.

C BBCICHUEM YHﬂq)HHHpOBaHHBIX HU3MCPUTCIIbHBIX U YIIPABJIAIOUNIUX CUT'HAJIOB, IIEPEAaBACMbIX HA
paccrosiHue, nepepadoTka HHPOPMALUH ObLIa TEPPUTOPUATBEHO OTACICHA OT TEXHOJIOTHYECKOro mporecca.



OHa CKOHLIEHTPUPOBAJIACh B LIEHTPAILHOM IIYHKTE YIPaBJICHUs, 1€ ObUTH YCTaHOBJICHBI COOTBETCTBYIOIIHE
IpUOOPBI: PETYISITOPHL, 331aTYNKH, KITIOUYH YIIPABICHUS, CAMOITUCHBI U T.1.

Takum 00pa3oM, K KOHIly pacCMaTpUBaeMoOro nepuoza ObUIN JOCTATOYHO MIOJHO aBTOMAaTU3UPOBAHBI
JeHCTBUS 110 MTOJYUYEHUI0, cOOpY U NPEACTaBICHUIO HHOPMALIUU O COCTOSIHUHU OTIEJIBHBIX TEXHOIOTHUYe-
CKUX MEPEMEHHBIX 00BEKTa U 110 JUCTAHIIMOHHOMY OCYILIECTBIICHHIO Ha HETO YNPaBIISIOUINX BO3JACHCTBHM,
T.€. IBa OCHOBHBIX (DYHKIIMOHAJILHBIX 3JIEMEHTA CUCTEMBI yIpaBieHus. OCTaBajcs HEaBTOMATU3UPOBAHHBIM
TPETHU JIEMEHT — IPUHSITHE PEIICHUH, T.€. UMesI HHPOpMaIHio 00 yIIpaBIsieMOM 00BEKTe, €€ HyXKHO HC-
MOJIH30BaTh I MPOBECHHS TPEOYEMbIX BHIYHMCIICHHI, a 3aTeM Ha OCHOBAaHHH HHUX MIPHHATH HEOOX0IUMOE
pEIlIeHNE U OCYIIECTBUTD YIIPABIEHUE TEXHOIOTHUECKUM IPOLIECCOM.

3HaYUTENbHBIM IOACIIOPHEM B PEIICHUH ATOM 3aJauHl U1 4eJI0BeKa-0IepaTopa CIIy KU aBTOMAaTH-
YeCKHE PETYSTOPHI; OHH OCBOOOKAAIH €ro OT HEOOXOJUMOCTH €KEMHUHYTHO IPUHUMATh PEIICHHS 1O
YIPaBIEHUIO OOJIBIINM KOJIMYECTBOM CTAOMIM3UPYEMBIX TEXHOJIOTUYECKUX MepeMeHHBIX. OHAKO yrpasiie-
HHE IIPOLIECCOM B LIEJIOM OCTABAJIOCH 32 ONEPATOPOM: TPYAHO OCYILECTBUThH B3aMMOCBSI3aHHYIO CUCTEMY
ABTOMAaTHYECKOI'0 YIPaBJICHHS IIPOLIECCOM KaK eIMHBIM LienbIM. [lo-npeskHemMy onepaTop AOJDKEeH ObLI IpH-
HUMATh PEIICHHS M0 YIPABICHUIO, OTHOCSIINECS K B3aUMOACHCTBHIO MHOTHX KOHTYPOB (y4acTKOB).

JU1s1 3TOTO OH IO MOKa3aHUAM U3MEPUTEIbHBIX TPHOOPOB HHTYUTUBHO MPOU3BOANIT HEOOXOIUMBbIE
OLIGHKHU Y BBIYHMCIICHHUS, IPUHUMAJ PEILICHHS U OCYILECTBIISUT yIIpaBisitomuye Bo3aecTeus. OnHaKo 1o Mepe
YCIIOKHEHUS MPOLIECCOB JIaKe caMble KBATU(HUIIMPOBAHHBIE OTIEPATOPBI IEPECTANN CIIPABISATHCS C STUMH
3a7jauyaMH.

I1o mepe MOBBIIIEHUS CTENIEHN aBTOMATH3alMU IPOU3BOICTBA IPOUCXOIUT ECTECTBEHHBIH MpoLece
BOBJICUCHHSI BCE HOBBIX U HOBBIX arperaToB M y4acTKOB B cepy IeHCTBUS IEHTPATM30BAHHOTO YIIPABIICHHUSI.
OTO NPUBOJUT K PE3KOMY YCIIOKHEHHIO 33a4 YIIpaBIECHUs.

B pesynbrate nosBunace ACY, T.€. pa3BUThIE YEIOBEKO-MAIIMHHBIE CUCTEMBI, PEATU3YIOIINE aBTO-
MaTHU3UPOBAaHHBIN TpoIiecc cOopa 1 nepepadoTku WHHOPMAITIH, KOTOPBI HEOOXOIUM /ISl IPUHSTHS pellie-
HUI 10 YIIPABICHNUIO 00BEKTOM B IIETIOM.

OyHKIIMOHATBHBIE BO3MOXXHOCTU TPAAUIIMOHHBIX CPE/ICTB aBTOMAaTH3aIKu B chepe nepepaboTku
nHpOpMAINH yKe HeocTaTouHbl. U Torma Ha nepseril mnad Berxogut OBM. Ona cpa3y B3siia Ha ce0s
MPaKTUIECKU Bce GYHKIUH CI0KHOM NEePBUYHON 00paObOTKH JaHHBIX U IIEHTPaIM30BAaHHOTO KOHTPOJIS, a
TaKe BEACHUSI OTYETHOCTH O paboTe TEXHOIOTUIECKOTO 00BEKTa, CTABIIEE B YCIOKHUBIIEMCS IPOU3BO/I-
CTBE 0053aTENbHBIM.

BaxxHO OTMETUTB, 4TO MO MEpE MOBBILIECHHS CTETIEHN ABTOMAaTH3aLUH IPUHATHA PELICHUH, He00X0-
JUMBIX JIJISl YIIPaBJIEHHsI OTJEbHBIMI TEXHOJIOTMYECKUMHU allliapaTaMy M y4acTKaMu, MOCTIeTHIE TEPSIOT
3HAaYEHUE CAMOCTOATENBHBIX OOBEKTOB YIIPABIICHHUS U CIMBAIOTCS B 00JI€€ KPYIHbIE IPOU3BOJCTBEHHbIE
KOMILIEKCHI. B pe3ynbTare NOsSBHIMCH MOIHBIE LIEHTPAIM30BAHHBIE CUCTEMBbI YIIPAaBICHHS, B KOTOPBIX C I10-
MoIbi0 DBM KOHIIEHTPUPYIOTCS KOHTPOIIb U yIIpaBiIeHNE OOJBIIUM YHCIIOM arperatos.

B Taxoii cucreme onepaTop-TeXHOJIOT SBJISIETCS 3BEHOM, IPUHUMAIOIINM HanOoJiee OTBETCTBEHHBIC
PeLIeHHs 10 YIIPABJICHUIO BCEM OOBEKTOM B IIeJIOM. Takue 4enoBeKO-MallliHHbIE CUCTEMbI YIIPABICHUS
Ha3bIBAIOT aBTOMATU3UPOBAHHBIMU (B OTJIMYHME OT aBTOMAaTHYECKUX, T.€. Pa0OTAIOIUX 0€3 yJacThs YenoBe-
Ka).

Taxum o0pazom, ACYTII BO3HUKIIM KaK Pe3ysbTaT [IOCIE0BATENFHOIO Pa3BUTHS POMBIIIJICHHBIX
CHCTEM YHPaBJICHUS [10]] BIMSHUEM TpeOOBaHU IIAHOMEPHOT'O YBEIMUCHHS MOIIHOCTH TEXHOJIOTHYECKUX
00BEKTOB, MOBHIIICHHS Ka4eCTBa BEJICHUS TIPOIlecca | YIYUIIEHHs YCIOBUI pabOThl 00CITYKUBAFOIIETO
nepcoHana.

C nosiBlIeHMEM HOBBIX TEXHUYECKHUX CPEICTB U C AajbHEHIIEM pa3BUTHEM CHUCTEM YIIPaBJICHUS 110~
CTETICHHO HAa4YaJICS MIPOIeCcC EHTPATH3AINH CUCTEM YIIPABICHU, B KOTOPOM MOXXHO BBIJIEIHTH JBA dTara.

[lepBsIii aTaI HavasICcs B CBA3M C CO3/IaHUEM M3MEPUTENHFHBIX MPeo0pa3oBaTeIeil, MMEIOINX YHHPH-
UPOBAaHHBIN BBIXOAHOW cUrHai. OHH Jajii BO3MOXHOCTD MOIy4aTh HHPOPMALIUIO O 3HAUYEHHUSX TEXHOJIOTH-
YEeCKHX MEePEMEHHBIX (TEMIIepPaTyphl, IABJICHHs, PACXOJIOB) B BHJIE CUTHAJIOB TOKA, HAMPSKEHUSI WA 9acTO-
Thl. DTO 110 CYLIECTBY O3HAYAJIO Pa3BsI3Ky MEXIY IPOLECCaMu U3MEPEHUs U Hoceayoei o0paboTkoi
curHana. 3a THM TOCJIeIoBalla TEPPUTOpUATIbHASI KOHLIEHTPAIUS BTOPUYHBIX MPHOOPOB, PETYIISITOPOB U
JPYTUX aHaJOrOBBIX YCTPOMCTB, UTO AAJI0 PsA MPEUMYIIECTB U, IPEKIE BCETO JTYUIIHEe BO3SMOXKHOCTHU JIJISI
pasMelenus, 00CITy)KUBaHUS U peMOHTa IPUOOpOB. Takke 00Jeryanich pyqHoe U JUCTAaHIIMOHHOE YITPaB-
JIEHHE IIPOLIECCOM, KOPPEKLIUS YCTaHOBOK PEryJIATOPOB U T.JI.
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ﬂeHeHTpaIII/BOBaHHaH nepeaadya CUrHajoB
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LlenTpanu3oBaHHas Mepeaada CUTHAIOB

[Ipu neHTpann30BaHHOI Mepeaaye CUTHAIOB BCE M3MEPHUTENIbHBIC CHTHAJIBI COOUPAIOTCS B OTHOM
ycrpoiictBe (mepenardnke). llepematamnk ocymecTBiseT cimsHue curHanoB. CMemaHHbIN CUTHAI Tiepesa-
eTcs M0 eAMHOMY KaHally, a B IPUEMHHUKE OH CHOBA Pa3JeNIIeTCs Ha OT/IENIbHBIE CUTHANBI, KOTOpPhIE TIOCTY-
MaroT Ha COOTBETCTBYIOLINE pUOOpEL. Takas TeneMexaHuuecKas mepegada CUTHAIOB 0Ka3anach SKOHOMHU-
YECKH OIPaBIaHHOW MPH PACCTOSIHUSX, MIPEBBIIIAIOIINX HECKOIBKO COTEH METPOB.

[TosBnenne OBM ¢ UX IMHPOKUMH BO3MOXKHOCTSIMH B 001aCTH 00paOOTKH M XpaHEHUS TaHHBIX CHIT-
pajio pemarouyo pois B neHTpanusanuu ¢pynkuuit ACY. OauH HeHTpanbHBIA IPOLECcop YCHEIHO 3aMe-
HUJI OOJIBIIIOE YUCIIO MECTHBIX MPUOOPOB M TMTO3BOJIMII CTPOUTH CHCTEMBI YIIPABJICHUS ¢ O0Jiee CII0KHOI 00-
pabOTKOH CHTHAJIOB.

YuuteiBas oco0yto poss 9BM B ACYTII u B ucTopuu UX CTAaHOBJICHHSI U pa3BUTHS, KPAaTKO pac-
CMOTPHUM 3BOJIOLUIO COBPEMCHHBIX CPEACTB BBIYHMCIIMTSILHOM TEXHUKHU U BO3MOKHOCTEH MX IIPUMCHCHUS B
CHCTEeMax YIpPaBIICHUSI.

PA3JIEJI 2. OcHOBHbBIE CBeJIeHHUsI 00 AaBTOMATH3AMH MPOU3BOACTBA

2.1. Buabl IpOU3BOACTB € MO3HIMN ABTOMATH3AIMHA

ABTOMAaTH3aIHUSA - 3TO MPOIECC PA3BUTHS MALTMHHOTO POM3BOJICTBA, MPHU KOTOPOM (YHKIMH YIIPaB-
JICHUSI M KOHTPOJIsS, paHee BBIMOIHSBIIUECS YSIOBEKOM, NIEPEIAI0OTCS MPUOOopaM U aBTOMATHUECKUM YCTPOHi-
CTBaM.

3agaun aBTOMaTU3ALUA

1) yBenu4eHHE POU3BOIUTEIILHOCTH U ONITUMH3AIUY 3arpy3KH 000pya0BaHus,

2) MOBBIIIICHHE KayeCcTBa MPOAYKIIUU 33 CYET TOYHOTO COOIIO/IEHUS TEXHOJIOTHIECKUX

MIPOIIECCOB,

3) obecnieueHue 0€30MaCHOCTH U YJIydIlIEHUE YCIOBUH Tpy/ia,

4) yBenuyeHre kod(pGUIHEHTa UCTIONIL30BAHUS MaTepraa.

5) cokparnienus ToTpeOHOCTH B paboyeil crile U CUCTEMaTHIECKOM ITOBBIIEHUH TPUOBLTH

st ocylIecTBIeHHsT STHX 3a7a4 TpeOYIOTCS COBPEMEHHBbIE 000py/IOBaHWE W MPOrpaMMHOE olecrie-
YEHHE, a TAK)KE BHICOKOKBATU(PUIIMPOBAHHBIC CIICIIUAIIUCTHI.

HenpeprsiBHOE TPOM3BOICTBO - 3TO COBOKYITHOCTH HEIPEPHIBHBIX TEXHOJIOTHYECKUX MPOIIECCOB, Opra-
HU30BaHHBIX B BHJIE TPOU3BOJICTBEHHON JIMHUM, Y9acTKa, [[eXa WIH Mpeanpuarus B 1menom. K atomy tumry
MIPOM3BOJICTBA OTHOCSTCSI METAJUTYPIHsl, XHMUYECKHE TPOLECChI, N3TOTOBJICHNE OyMaru U IUIEHOK, HedTere-
pepaboTka u T.11. Takke mporecchl HEMPEePHIBHOTO 00CTYKUBAHUS HAacelIeHHS (NIEKTPOCTAHIINN, OTOTIICHHE,
CHCTEMBI HETIPEPHIBHON OYHMCTKH, U TIP.)

JuckpeTHOE MPOU3BOACTBO - ATO TAKOW THUIM MPOU3BOACTBA, B KOTOPOM HCXOIHBIA MaTepHal (ChIPhE)
pH 1epepaboTKe B KOHEYHBIH MPOAYKT, IPOXOIUT Yepe3 KOHEUHOE YMCIIO TEXHOJOTHICCKUX U COOPOUHBIX
OTepaLui.

OOBIYHO HaYyajlo W OKOHYAHHME OIEpalUi ONpPEICNIACTCS CHUTHAJaMH JABYXIO3UIIMOHHBIX JATYUKOB.
JIMCKpeTHBIA TUI MPOM3BOACTBA MPE00JiagaeT B MANIMHOCTPOCHUH, PUOOPOCTPOCHHH, JIETKOW IIPOMBIIII-
JICHHOCTH, Ha TPEATPUSATHIX TI0 BHIITYCKY MeOEIH, YIIAaKOBOK, B (papMaIleBTHKE U TIp.

[To manHBEIM MexIyHapOIHOM acCOIMAIMHA WHXEHEPOB-TEXHOJIOTOB, TAKOE MPOU3BOJICTBO CYIIECTBY-
et Oosiee yeM Ha 75% MPOMBIIIJICHHBIX IPEANPUATHI Mupa. Jlaxe Tam, rlie BBITYCK MPOIYKIMH HOCUT HC-
KITFOYUTEITLHO HETIPEPHIBHBIN XapaKTep, B KAYECTBE BCIIOMOTATENIBHBIX MMPUCYTCTBYIOT TUCKPETHBIE TPOIIEC-
CHI.

2.2. KoMnbIOTepHO-OPHEHTHPOBAHHOE TTPOU3BOCTBO

I'maBHOM 0COOEHHOCTBIO COBPEMEHHOTO 3Tana pa3BUTUSl TEXHUKH, B YACTHOCTU CPEICTB MPOU3BOJI-
CTBa, SIBJISIETCS IIMPOKOE HCIIOJIb30BAHKE BBIYMCINUTEILHON TEXHUKHU U aBTOMATHU3ALlMH IPOLIECCOB yM-
CTBEHHOT0 M (u3udeckoro tpyaa. KopeHHBIM 00pa3oM H3MEHsSETCS XapakKTep CPEICTB IPOHM3BOACTBA, IO
CYLIECTBY, CO3AaeTCsl HOBasi MaTepUaNIbHO-TEXHIUYECKast Oa3a o0IIecTna.



BriepBrie KOMIbIOTEP OBLT MPUMEHEH I aBTOMATH3alUH paboThl HehTEXUMHUECKOTO 3aBOJIa KOMIIa-
Hun " Texaco" (CLLHA) B 1959 rony. Kommeiotep RW 300 xoHTpOIMpoBa TeMiepaTypy, JaBleHHe, pacxo/,
KOHIICHTPAIMIO. PaccunThiBa HEOOXOAMMBIE YNPABIAIONINE BO3ACHCTBUS HA OCHOBE MOJIy4YeHHOW MH)Op-
MaluH 1 00 caM ympasisil paboTON aHAIOTOBBIX PETYIIATOPOB MM YKA3bIBAJI ONIEPATOPy KaKHe YHpaBIis-
IOLIME BO3JICHCTBUS €My HA/I0 CIeNaTh BPYUHYIO.

Kommbrorep OBbUT MOCTPOSH Ha JIaMIiaX, MMEJ Malyl MPOW3BOIUTEIHFHOCTh, MAIYI0 HAJEKHOCTD,-
cpenHee BpeMs MEXKIY OTKa3aMH ObUIO OT HECKOJBKHX YacOB O HECKONBKHX JHEW, W CTOMJI HECKOJIBKO
MUJUTHOHOB J0JUTapoB. Takue LeHbl ONMpaBAbIBAIN MPHUMEHEHUE KOMITBIOTEPOB, €CIH KallUTaJIOBIOKEHUS B
MPOM3BOJCTBO OBUIM Ha MOPSIIOK BHIIIE €r0 CTOMMOCTH. JTO W HU3Kas HaJle)KHOCTh CHJIBHO OTPaHUYMBAIIO
UX TPUMEHEHHE, TaK KaK He JaBayio 3KOHOMHYecKoro 3¢ ¢exra. [Io Mepe pa3BUTHS IEKTPOHHON TEXHUKH
9TH POOJIEMBI ITO3TAITHO PELIAIOTCS.

[osBnenne MukpomnporueccopoB B 70-X Trogax NpUBENO K NPUHIWIHAIBHOMY HW3MEHEHHUIO CHCTEM
HPOMBIIITIEHHOH aBToMaTn3anui. Co3maloTcs MporpaMMUpyeMble MUKPOIIPOIIECCOpHBIE yCTpoiicTBa. [Ipo-
M30IIEN TIEPeX0]l OT alMapaTHBIX KECTKO 3alpOrpaMMHPOBAHHBEIX YIPABISIOMNX YCTPOUCTB (QITOPUTM
JefcTBUS 3aaH MOHTaxHOH cxemoi - ,, HWC- Hard Wired Controllers") k ru0ko mporpamMmMupyemMbIM
YCTPOWCTBaM aBTOMATHKH U MporpammupyeMbiM koaTposuiepam (PLC - Programable Logic Controllers).

OnuH THO IPOrpaMMHUPYEMOT0 KOHTPOJUIEpAa MOXKHO TPHUMEHSTH Ul aBTOMAaTH3alUH Pa3HBIX 00BEK-
TOB, HY)XKHO TOJIbKO TepenucaTh nporpammy. [1osBUIack BO3MOKHOCTH BBICOKOCKOPOCTHOI'O OOMEHA HH-
(dopmanmeit 1 ynpaBieHus AeCATKaMH pacrpeleNeHHbIX YCTPOUCTB aBTOMATHKH, TOAKIIOYCHHBIX K HH(OP-
MalMOHHOM TMHUN ( [IMHE) CBS3H - MapajuieNbHas HHTETpalusl.

Co3/1aHbl BO3MOKHOCTH BEPTUKANBHOW MHTETPALlMU - YPOBEHb YIpPaBJICHUS 000pyIOBaHUEM U ypO-
BeHb (POPMHUPOBAHHS IPOU3BOACTBEHHOM MTPOrpaMMbI COSTUHUIIH JAPYT C APYTOM U MOAKIIOYHIN K ceTi UH-
TEpHET.

[TosiBUIIACH BOBMOXHOCTH MOTYYUTH HH(POPMAIHIO 00 00BEKTE yIpaBIeHHs U3 IPYroil TOYKH 3eMIIH U,
py HEOOXOAMMOCTH, OKa3aTh BO3/IEHCTBHE Ha OOBEKT.

B pesynbraTre MHOTOYpPOBHEBOH KOMIBIOTEPHOH WHTErpaliiyd NPOW3BOJICTBA MPEIANPHUSTUS CTaIn
ObIcTpee MPUCTIOCA0INBATHCS K N3MEHSIOIICHCS CUTYalll Ha PhIHKE.

BMmecTo 1IeHTpaIr30BaHHOTO YIPaBJICHUS MEPENUIN K PacIpeaeTICHHBIM B IPOCTPAHCTBE YCTPOHCTBAM
aBTOMaTH3alUH, COSAMHEHHBIM HHPOPMAITHOHHBIMY HIMHAMH.

Takum 00pa3om, COBpeMEeHHas aBTOMATH3aLUsl TPOM3BOICTBA OOBEANHIET MHOKECTBO CAMBIX PAa3HBIX
3a7a4 - OT TeXHHYECKUX J0 yIpaBlieH4ecKuX. [lonbITKa CHCTeMaTH3UPOBATh AT 3a/1auM TIPHBEIA K MOsBIIE-
HUIO TaK Ha3biBaeMol "mupamuiel aBroMaruzanuu” (Computer Integrated Manufacturing pyramid). 9to mo-
JeTb, 00beAMHSIONas Bce cepbl IeSATEIFHOCTH COBPEMEHHOTO TPEIIPHUATHS B €HHYI0 HHPOPMAIMOHHYIO
cpeny.

OOBennHeHne BceX YPOBHEH B €MHYIO CUCTEMY TIO3BOJISIET:

OnTUMHU3NPOBATH UCTIONB3YEMYIO HHPOPMAIHIO 33 CUET HEHTPATU3ANU U YIIOPSA0YNBAHKS TTOTOKOB
JTAHHBIX.

WuTerpupoBarh OM3HEC MPOIIECCHI, MPOIECCHI YIIPaBIeHUS MaTepruallaMy, pa3paboTKaMy U MPOU3BO/I-
CTBOM B EJIHYIO CUCTEMY.

[ToyuuTh 10CTYN KO BCEM JaHHBIM, CYIIECTBYIOUIMM Ha MPEINPHATHH TS aHAJIHU3a C LEJBI0 OIITUMH-
3aI[iM YIPaBICHYECKUX IPOIIECCOB.

PA3EJI 3. Buabl aBTOMaTH3MPOBAHHBIX CHCTEM YNPaBJIeHUsA
Jlexyus npoxooum 6 unmepaxmueHou ghopme 6 suoe npezenmayuu (1 uac).

Pa3HOBHIHOCTH aBTOMAaTU3MPOBAHHBIX CUCTEM

1. ACY TII (ABromaTu3upoBanHas Cucrema Ympasinenus Texnonmormdeckumu lIpomeccamn), BKITIO-
yaromas 000pyJoBaHHE C MPOTPAMMHUPYEMBIMU KOHTPOJUIEPaMH, PacHpeAciCHHbIE CUCTEMBI YIPaBJICHUS,
CHCTEMBI TUCTIETYEPCKOTO YIPaBICHUS U cOOpa TaHHBIX, CUCTEMBI 00eCIIeUeHHs YeIOBEKO-MaITMHHOTO HH-
Tepdeiica.

2. ACYII (ABromarnsupoBanHas Cuctema Ynpasnenus [Ipeanpuaruem), BKIIOYAIONIAs CUCTEMY pe-
IIEHNUA 3a]a4 CMHXPOHUW3allMH, KOOPAWHALINHY, aHAIM3a U ONTUMHU3ALUK BBIIYCKAa MPOAYKIMH H CHCTEMY
TUTAHUPOBAHUS PECYPCOB MPEATIPUATHSL.

IIpeumyiiiecTBa MOJIHOM aBTOMATU3AIUN

JlaeT BO3MOKHOCTb OBICTPOIO MOIyYeHHs Bce MH(pOpMay, HeOOXOAUMON I IPUHSTUS PeILICHUN
1 3 (HEKTUBHOTO YHpaBICHHsI MPOU3BOJCTBEHHBIM MPEINPUITHEM.

OObecneunBaeT IByCTOPOHHIOIO CBSI3b «1I€Xa, IOAPa3AEIEeHUsI— MEHEIDKMEHT — LieXa, IoApa3AeICHUs,
KOTOpPYIO 00ecrieunBaeT aBTOMAaTU3alMs yIIPABICHUS IIPOU3BOACTBOM.
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IIpouecc mpoxoaAuT NOCPEACTBOM :

1. mporpamMmbl aBTOMaTH3aIUH TPOU3BOCTBA U

2. CEeTH KOMITBIOTEPOB, COCIMHEHHBIX B €IMHYIO CHCTEMY.

YrpasieHue nponu3BOACTBEHHBIM NpeANpUITUEM MOJTHOCTBIO OCYIIECTBIISIETCS C
WCTIONB30BaHUEM MTpOrpaMMHOTo obecriedeHns. Takoe ympaBieHHE MPOWU3BOACTBEHHBIM TPENIPHUITH-
€M T03BOJISIET OBICTPO TMONyYaTh TOJTHYI0 MHPOPMAIMIO O IMPOHM3BOJICTBEHHOM IIpOIECCE Ha BCEX YPOBHS
Y ONIEPATUBHO PEIIaTh BO3HUKAIOIINE TEXHUICCKUE U IKOHOMUUECKUE TIPOOICMEI.

[Ipu ompeneneHU CTENCHU aBTOMATU3allMU YYUTHIBAIOT MPEKIC BCETO €€ IKOHOMHYECKYHO d(hdek-
THBHOCTH U I1€JIeCO00Pa3HOCTD B YCIOBHSIX KOHKPETHOTO ITPOU3BOICTRA.

3.1. ACVYII: naznauenne, 0COOEHHOCTH
Ha BepxHeM ypoBHE ynpaBiieHHs peIarTCs CTpaTernyeckue 3a1a4n. K HUM MOTryT OTHOCHUTBCS BCE
BUJIBI IPOTHO30B, ONPEACISIOMNX TEHACHIINN Pa3BUTUS IPEANPHUITHS HA MHOTO JIET BIEpE; XapakTep 3To-
rO pa3BUTHA — TOJHAs PEKOHCTPYKIMS, PAaCIIMPEHUE TPOM3BOJCTBA, €ro YacTUYHAs MOJEpHHU3AIHs, repe-
XOJ] Ha U3TOTOBJICHHE NPUHININAIBHO HOBBIX W3JEINHA WM MOAUDUKAIIS BBITYCKAaEMbIX MOJEIEH.

ERP cucremsr ( Enterprise Resource Planning System — Cucrema riaHHpOBaHHUSI PECYpCOB MpEAIpHs-
THS), 3TO KOHKPETHBIM MPOrpaMMHBIA MaKeTHPUKIAJHOTO IMPOrpaMMHOr0 oOecnedeHus, pealn3youni
ctparernto ERP. CoBpemennsie ERP—cucteMsr npeara3sHaueHs! sl TOCTPOSHUS €IMHOTO HH()OPMAINOH-
HOT'O IIPOCTPAHCTBA NpeAnpuaATus 1 3 (PEeKTUBHOTO ynpaBieHU BCEMH PECYPCaMU KOMIIAHUH, CBSA3aHHBIMU
C TPOU3BOJICTBOM, NMPOJaKaMH W Y4eTOM 3aka3oB. OCHOBHBIC TOCTABIIUKH MPOTPAMMHOIO OOECIICYEHHUSI
cucrteM ERP - komnanuu SAP, Microsoft u Oracle. CToumMocTh MporpaMMHOTO 0OecrieueH s, B 3aBUCHMO-
CTH OT YHCJIA UCHOJb3YEMbIX MOAYJIEH, MOXKET COCTABIATh OT HECKOJIBKUX NECATKOB 0 HECKOJIBKHUX COTEH
TBICSTY JIOJIAPOB.

HNudopmarmonnsie cuctreMbl ERP mo3BomsioT co3naTh eaunyo 0a3y AaHHBIX TPEANIPUSATHS TO3BOJISIO-
LIYIO YIPaBIATh TAKUMH COCTABIISIOLIMMU OH3HECa KakK:

* [UTAHUPOBAHUE U YIIPABIICHUE IPOU3BOJICTBOM;

* yIpaBlicHHE Ka4eCTBOM;

* 3aKYIKY CBIPbS;

* yIpaBlieHHE CKIaaMU U JIOTUCTHKY;

* B3aMMO/ICHCTBHE C IOCTABIIHUKAMU;

* 00CITy’)KUBaHUE KIINCHTOB;

* QuHAHCH U OyXTaNTEPCKUIA yUeT;

* KOHTPOJIb BBITIOJIHEHHS 3aKa30B H JIp.

3.2. ACYTII: naznaueHnue, uejn, pyHKnuM U yYpOBHH, 33/1a4u Ha ypoBHe aBToMaTuzanun ACYTII
Cucrema ACY TII — »3TO aBTOMAaTU3UPOBAHHAS YEJNOBEKO-MAIIMHHAS CUCTEMa YIPABICHUS,
npeHa3HavYeHa JJIsl aBTOMATH3all1 TEXHOJIOTHYECKUX MIPOLECCOB Ha MPpon3BoacTBe. CIIy>XUT AJ1si BEIpaboT-
KA M peaju3alyd YIPaBISIONIMX BO3JCHCTBHH Ha OOBEKTH ympaBieHHs. CHCTeMa BKIIOYaeT B ceOs
CpelCTBa aBTOMAaTH3allUd M  ONEpPaTHBHBIM IepcoHan  (OMepaTopoB, AMUCIETYEPOB).. TepMuH
aBTOMATHU3HPOBAaHHAA" B OTIMYME OT TEPMHUHA "aBTOMAaTHYecKas" MOJYEPKHBAECT BO3MOXKHOCTh Yy4acTHUs
YyeloBe€Ka B OTHENBHBIX OMNepansx Ui COXpPaHeHHWd YEeJIOBEYECKOro KOHTPOJS HajJ  IpolLec-
COM U ISl YMEHBIIICHNS yCIOKHEHHS CHCTEMBI YITPaBICHUSI.

OO0sryno B ACY TII BxomsT:

1. TunoBeie 3JIEMEHTBI aBTOMATUKH: JTATYUKH, KOHTPOJLIEPHI, MIPOMBIIIICHHBIE
KOMIIBIOTEPHI, NCTIOTHUTEIbHBIE YCTPOICTBA U T.I. IS HEMOCPEICTBEHHOTO YITPABIECHUS TEXHOIOTHIECKUM
00BEKTOM

2. enyHas cUCTEMa ONEPATOPCKOTO YINPaBIECHUS TEXHOJIOIMYECKHUM IPOLECCOM B BHJE OJHOTO WIH
HECKOJIbKHX IyJIHTOB YIIPaBJIEHHUS (KOMITBIOTEPOB)

3. cpezcTBa 00pabOTKU M apXHUBHPOBAHUS HHPOPMAITUH O XOJIe Mpoliecca

4. IpOMBIIUIEHHBIE CETH 11 HHOOPMAIIMOHHOM CBSI3U BCEX MOJICHCTEM.

TexHonoruyeckuii OOBEKT YNPaBICHHS - 3TO COBOKYIHOCTH TEXHOJOTMYECKOrO 000pyHoBa-
HUS 00ECTIEYMBAIOIIETO TEXHOIOTHYECKHH Mporiecc. TeXHOIOTHYECKUM O0BEKTOM YIPABICHHUS MOTYT OBITh
TEXHOJIOTHYECKHE arperaTbl ¥ YCTaHOBKH, IPYIIIBl CTAHKOB, OT/AEJIbHBIC MPOU3BOACTBA (LIEXH, YYacCTKH),
pean3yIoIIye CaMOCTOSITENbHBINA TEXHOJIOTMUECKUI TIpOoLIeCC.

Oynkrun 1 ypoBan ACYTII

[punsTo paznuyars uHGOpMaMOHHEIE U ynpasisttonme pyHkuun ACYTIL.
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K unpopmannonnsiM otHocaTcs Takue QyHKun ACYTII, pe3ynpTaToM BHIIIOTHEHUS KOTOPBIX SBIIS-
eTcs MPEJCTaBICHUE OIEepPaTopy CHUCTEMBbl MM KaKOMY-THO0 BHEIIHEMY MOTy4aTedr0 HHPOPMALUU O XOJe
yHpaBJsieMoro mporecca.

XapakTepHbIMU TpuMepaMu uHpopMmaroHHbix Gyukini ACYTII seistorcs:

—  KOHTpPOJIb 32 OCHOBHBIMH NapaMeTpaMu U HeMeAJeHHOe HH()OPMHUPOBaHUE MEPCOHANA MTPH BO3HUK-
HOBEHUH HECOOTBETCTBUH;

—  wuH(pOpMHpOBaHHE OmepaTopa O MPOWU3BOACTBEHHON CHTyallMd HAa TOM WJIM MHOM ydJacTKe OOBeKTa
yIpaBJieHHs B JaHHBII MOMEHT;

—  MepUOaUYecKas PeTUCTPAIis H3MEPSEMBIX TapaMEeTPOB U BEIUMCISIEMBIX MTOKa3aTelNeH;

—  o0HapyKeHHWe W CUTHAIHM3AIH HACTYIUICHHUS OMAaCHBIX (IIpeIaBapUifHbIX, aBAPUHHBIX ) CUTYaITHH.

Brimonusist ot nHGOpMannonnsie Gpyakunu, ACYTII cBoeBpeMeHHO 0OecrieurBaeT CBOETO omeparopa
WIN BBIIIECTOSIIYIO CUCTEMY CBEIEHUSIMU O COCTOSHUU M JIIOOBIX OTKJIOHEHHAX OT HOPMaJbHOTO MpPOTEKa-
HUSI TEXHOJIOTHYECKOT'0 MpoIiecca.

Yupasisromue ¢yakmun ACYTII BkimogaroT B ce0si AeMCTBAA 1O BEIPaOOTKE M pear3aiy YIpaBIsio-
IIMX BO3ACUCTBHIA Ha O0BEKT YIPaBICHUS.

K ocHOBHBIM ympaBisitomuM (QYHKOUSIM OTHOCSTCS:

—  cra0wim3anys MEepeMEeHHBIX TEXHOJOTHYECKOTO IMpollecca Ha HEKOTOPHIX MOCTOSHHBIX 3HAYCHUSX,
OTIpeIeTIAEMBIX PETIIAMEHTOM TIPOU3BO/ICTBA;

—  MporpaMMHOE H3MEHEHHE pexXrMa Ipoliecca Mo 3apaHee 3aJaHHBIM 3aKOHAM;

—  3ammTa 00OpYJOBaHUS OT aBAPHIA;

—  (opMHupOBaHHE U peay3alys YIPaBIAIOMNX BO3ACHCTBIH, 00€CTeunBaONINX ONTUMAIEHOE PYHK-
[IMOHUPOBaHWE TIpoIlecca MPONU3BOACTBA; paclpeelieHIe MaTepHaIbHBIX MMOTOKOB W HAarpy30K MEXIy TeX-
HOJIOTHYECKHMH arperaTtamu;

—  ympaBlieHHE ITyCKaMH M OCTAHOBAMHM arperaros | Jp.

ACY TII ctposrcs 0 TpeXypOBHEBOMY HIPUHITUITY:

HwxkHuii ypoBeHb. YpoBeHb 00opymoBanusi (BXoa0B/BbixonoB- Input/Output-level). D10 ypoBeHb
JATYNKOB(SENSOTs), N3MEPUTEIBHBIX YCTPOHUCTB, KOHTPOIUPYIOMIUX YIIPaBisieMble TapaMeTphl, a TAKKE HC-
MOJIHUTEJIBHBIX YCTPOHCTB (actuators), BO3AEHCTBYIOIINX HA 3TH HapaMeTphl Ipolecca, Al NPUBEACHUE HX
B COOTBETCTBHE C 337aHueM. Ha 3ToM ypoBHE OCYIIECTBISETCSl COTJIACOBAHUE CUTHAJIOB JATYMKOB C BXOJ1a-
MU YCTPOHCTBA YIIPaBJICHHUS, a BEIPAOATHIBAEMBIX KOMaH/[ C UCTIOJIHUTEIILHBIMH YCTPOWCTBAMH.

Cpennuii ypoBeHb. YpOBEHb yrpasieHus o6opyaoBanuemM-Control level. 1o ypoBeHb KOHTpOJLIE-
poB  (INIK-PLC, Programable Logic Controller). IIJIK mnomydaer uH(oOpMamuio ¢ KOHTPOJBHO-
U3MEPUTENHFHOTO 00OPYIOBaHUS U JATYMKOB O COCTOSHUM TEXHOJIOTHYECKOTO MPOIIEcca W BbIIAET KOMaH/IbI
yIpaBlieHHs, B COOTBETCTBHUHU C 3alIPOrPaMMHUPOBAHHBIM aJITOPUTMOM YIIPABJICHUS, HA UCIIOIHUTENIbHbBIE Me-
XaHU3MBI.

Bepxuuit ypoBeHb. YpPOBEHB MPOMBIIIICHHOTO CEPBEPA, CETEBOI0 000PYIOBaHUS, YPOBEHB OMepa-
TOPCKUX U JUCIIETUYEPCKUX cTaHIMK. Ha 3TOM ypoBHE HIeT KOHTPOIb X0/1a MPOU3BOJICTBA: 00ECTICUNBAETCS
CBSI3b C HIDKHUMHM YPOBHSIMH, OTKYJia OCYLIECTBIAETCS cOOp TaHHBIX, BU3yAIU3aLUHUs U JUCTICTYCPU3ALIUHS
(MOHHUTOPHUHT) X0/Ja TEXHHUJIOTUYECKOTO mporecca. 1o ypoBenb HMI, SCADA. Ha 3toM ypoBHE 3ajeii-
CTBOBAH YeJIOBEK, T.€. orneparop (aucneruep). OH OCYIIECTBISET JOKAIBHBIA KOHTPOJIb TEXHOJIOTHYECKOTO
o0opymoBaHHs Yepe3 TaK Ha3blBacMblll desioBeKo-mamuHHbIH wuHTEepdeiic (HMI - Human Machine
Interface). K Hemy oTHOCSITCA: MOHUTOPBL, Tpaduyeckrue MaHeNn, KOTOPbIE YCTaHABIUBAIOTCS JIOKAJIBHO Ha
MyJIbTaxX YIpaBJIeHUs U mKadax aBTOMATUKU. J{Jsi ocyIIecTBIeHHS KOHTPOJIS 32 paclpe/ieieHHON CHCTEMOM
MallliH, MexaHu3MoB U arperatoB npumensiercsi SCADA (Supervisory Control And Data Acqusition - auc-
NETYEPCKOE YIpPaBICHUE U cOOp JaHHBIX) CHCTEMa. DTa CHCTeMa MpeICcTaBisieT co00i moprpaMMHoe odec-
neyeHre, KOTOpoe HACTPauBaeTCs U yCTaHABIMBACTCS HA JTUCIIETYEPCKUX KoMIboTepax. OHa obecrieunBaeTt
cOop, apxXuBaIio, BU3yaau3aluoo, BaxHeimux ganabix ot I1JIK. [Tpu nosyyeHun JaHHBIX CUCTEMa CamMo-
CTOSITENIFHO CPAaBHUBAET MX C 3aJaHHBIMU 3HAUYEHHSIMU YNPAaBISiEMbIX MapaMeTpoB (yCTaBKamH) U MpPHU OT-
KJIOHEHUH OT 3aJaHus YBEIOMJISIET olleparopa ¢ IOMOLIbI0 TpeBor(Alarms), mo3Boiss eMy NpeanpuHsTH
HeoOxouMble aeicTBrs. [Ipu 3TOM cucTeMa 3amichIBaeT Bce MPOUCXO/ISINee, BKIIFOUas ASHCTBHS ONepaTo-
pa, o0ecrieunBas KOHTPOJIb IEHCTBUI omepaTopa B clydae aBapuH WIM APYrod HEITAaTHOH cuTyanmu. Ta-
KHUM 00pa3oM, oOecrieunBaeTcs IepcoHaibHas OTBETCTBEHHOCTD YIIPABIISIOIIETO Oleparopa

3.3. UACY: nazHauenue, 0COOCHHOCTH
Buyrpennue u BHemHue cBsi3d B MACY MOKHO MPEACTABUTH B BUIE CIOXKHBIX CETEH, OTPaXKAIOIINX U
CBSI3BIBAIONINX (pU3NUECKHe, MHPOPMAIIMOHHBIE U yIIpaBigomue motoku. CeTu, oTpaxaronue pusnaeckre
IIOTOKH, Hepepa6aTLIBa}0T nu Coz(epmaT OAHHBIC O OIBMKCHUHN MaTepI/IaHBHBIX, prJIOBBIX nu SHCpTeTI/I‘{eCKI/IX
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pecypcoB. MHpOpMamoHHbIe ceTH 00eCIeYnBaOT Pa3pabOTKy TEXHUYECKUX PEIICHUH U Tiepeaady uHQop-
MaIUl MEX/1y MPOU3BOJICTBEHHBIMHE TOJIPA3ACICHUSIMA U PAOOYMMH MECTaMU. YTIPABIISIONINE CETH CBSI3bI-
BAIOT MECTA MPUHSTHS PEIICHUI ¢ MECTaMH, TJIe 3T PEIICHUS BBITIOIHSIOTCS.

UACY mnpennazHaveHa Jisi aBTOMATH3HPOBAHHOTO YIPABICHUS MPOWU3BOJICTBCHHBIMHU IPOICCCAMH,
KOHCTPYMPOBAHUS W3/CIUH, TEXHOJOTHYECKON ITOJATOTOBKM IPOU3BOJCTBA W W3TOTOBJICHUS W3JCIUH C
o0ecrieYeHHEM TEeXHOJIOTHUECKOW MOJITrOTOBKM MPOM3BOACTBA W W3TOTOBJICHUS W3JEiHi ¢ obecriedeHueM
TEXHOJIOTHUECKOW  THOKOCTH,  BBICOKOW  IPOM3BOMWUTEIALHOCTH W OecmepeOoifHOW  padoTHI.

B NACY npennpustis BXOJAT CIEAYIOIINE MOJICUCTEMBI:

e CAIIP, ucrionp3yemast 115t KOHCTPYHUPOBAHUS H3/ICTIHIA;

e ACVII, ucnonp3yemasi 1Jis MIaHUPOBAaHUS U KoopauHanuu Beex cucteM MACY mpennpusitus;

¢ ACHU, ucnons3yemast Ui UCCIEAOBAHHS OMBITHBIX 00OpalloB Ha COOTBETCTBHE TPEOOBAHHUSM TEX-
Hugeckoro 3amanus (13);

e ACTIIII, ucnonp3yemas Al TEXHOJOTHYECKOH IMOATOTOBKH TPOHM3BOJCTBA, YIPABIAIOMNX IMPO-
rpamm At ctaHkoB ¢ UITY, npoekTupoBaHusl TEXHOIOTUYECKON OCHACTKYA U HHCTPYMEHTA;

e ABTOMaTH3WpPOBaHHAs CHCTEMa OPTaHMU3AIMOHHO-IYKOHOMUYECKOTO YIPABIECHUS, UCTIOIb3yeMast JIJIs
TEKYIIIETO M ONEPATUBHOTO IJIAHUPOBAHUA U YUET MTPON3BOACTBEHHBIX TporieccoB (ACODY);

e ABTOMAaTH3HMpPOBAaHHAs CHUCTEMa OpraHU3aIlMOHHO-TexHosorudeckoro ympasieaus (ACOTY), wuc-
MoJIb3yeMast JUsl YIPaBICHHS TEXHOJIOTHUYSCKUMHU 00bEKTaMU;

e Cucrema aBromaTtusupoBanHoro koHTpois (CAK), ucmonb3yemast A KOHTpoIs (HyHKITMOHHUPOBa-
aus I'TIC 1 TOYHOCTH U KaueTBa U3TOTOBJICHUS U3AEIIHHA.

[Moacuctemsr CAIIP, ACYII, ACHU 00benHSIOT B KOMIUIEKC BEPXHET0 YPOBHS, Ha KOTOPOM BBIpada-
ThIBaeTCs CTPATErus OPraHN3allMOHHO-3KOHOMHYECKOT0 YIpaBIeHHs], IUTaHUpyeMas 3arpy3Ka U OCyIIecTB-
JSIeTCs IOATOTOBKA MPOU3BOACTBA.

Ha yposue noacucrem ACTIIIT, ACO3Y, ACOTY pematoTcs 3ajlaud TAKTUYECKOTO0 OPraHU3aIlluOHHO-
TEXHOJIOTHUYECKOT'0 IJIAHUPOBAHMUS U YIIPABICHHS, pa3padaThIBAIOTCS TEXHOJIOTHUECKUE YIIPABIISIONINE TTPO-
IPaMMBbI U OCYILIECTBIISIETCS HETIOCPEICTBEHHOE YIIPABIEHUE TEXHOJIOTMYECKUM 000PYI0OBAHNEM B PEXKIME
PeaIbHOTrO BPEMEHHU.

Oynknuonnposanue UACY cBszano ¢ 06paboTKoil 00bINX 00beMOB HH(pOpMaIHK, HE0OX0AUMOR
JUTst QYHKIIMOHUPOBAHMUST aBTOMAaTU3UPOBAHHOTO TIPOM3BO/ICTBA. [JIsi OpraHu3aluy 1 aBTOMaTU3UPOBAHHOTO
yhpaBJiieHHs IPOU3BOACTBOM HEOOX01uMa HH(POpMAaLHS:

® O CTPYKTYpPE M XapaKTEpPUCTHKaX YIpaBIIIEMbIX CpEACTB TexHosornueckoro ocHamenus (CTO), nx

CBSI3SIX, YCTPOMCTBAX cheMa MH(POPMAIIMU U KaHallaX CBSI3H;

e 0 cocrosiHnu ynpasisieMbix CTO u UACY;

® 0 COCTOSIHMU BHELIHEH Cpelibl M BOMYIICHUSX, ACHCTBYIOIMX Ha IPOU3BOJCTBEHHYIO CHCTEMY;

e 0 JIOMYCTUMBIX U MPEANOYTUTENLHBIX CTPATErHsIX IIaHupoBanus 1 ynpasieHus B UACY;

e o nemsix ¢yukunonupoBanus MACY, kpurepusix ee 3QQEKTUBHOCTH, a TAK)Ke OrPaAaHUYCHUSIX, MOJI-

JeKAIIUX yUeTy.

PA3JIEJI 4. Pa3HOBH/IHOCTH ABTOMATH3MPOBAHHBIX CHCTEM YNPABJIEHUS T€XHOJIOrH4eCKUMU
npoueccaMmu
Jlexkyusi npoxooum 6 unmepakmusHoll opme 6 sude npezenmayuu (2 yac).

4.1. ACY T, pyukuuoHupyomue 6e3 BLIYHCIUTETHLHOT0 KOMILIEKCA

ACY TII, dpynxmuonupytompe 6e3 BeMUCIUTeNbHOro KoMiuiekca (puc. 10.1) u BBITOIHSAIONNE OCHOB-
Hble (YHKIHH, K KOTOPBIM OTHOCSATCS: KOHTPOJIb MapaMEeTPOB TEXHOJIOTHYECKOTo Mpolecca; CTa0mIn3anus
TEXHOJIOTMUYECKOI'0 IIPOLIECCa OTHOCHUTENIBHO 33aJaHHOIO TEXHOJOIMYECKMM PErJIAMEHTOM pEeXuMa; Ipo-
rpaMMHOE yIpaBlieHHE; CUTHAIM3AINS OTKIOHEHUH MapaMeTpoB 33 KPUTHUYECKHE 3HAYEHHS U 3amura 000-
pyJIOBaHHA OT aBapuil. Pemenus no ynpaBieHNnI0 TEXHOJIOTHYECKUM TIPOLIECCOM MPUHUMAET YEJIOBEK, a pea-
JIU3YIOTCSI 3TH PEIIEHUs C TOMOIIBIO JIOKaNbHBIX ACP 1 ycTpoHCTB JIOrn4ecKkoro yrnpasieHuUsI.

CpencTBa monydeHus ”HGOPMAIIUK H3MEPSIFOT BBIXOJIHBIC MapamMeTpbl Y U Mpeodpa3yloT B HOPMUPOBAH-
HBbIE CHUTHAJIbI, MOCTYMAIOIIME B YCTPOWCTBA YNpPaBJICHUS U Ha CPEICTBA OTOOpa)KeHHs MH(OpMAMU JUIS
HaOJIIOIEHHsI OTIEPAaTOPOM U peructpauuu. OnepaTop, B COOTBETCTBHH C TPEOOBAHUAMHU TEXHOJIOTHYECKOTO
periaMeHTa, ycTaHaBIMBAET 3aJaHHbIe 3HAUCHUS PErYIMPYEMbIX IapaMeTPOB Y311 Ha PeryisiTopax JIOKalb-
HBIX cHCTEM, (OPMHUPYIOIUX peryaupyroumue Bo3geHcTBus Xp Uil MEPEeMEILEHHs] HCIOIHUTEJIbHBIX
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YCTpOP'ICTB, B CBOIO O4CpCAb U3MCHAIOMIMUX IMOTOKU MACChl WJIW SHCPTHUU B OOBEKT. OnepaTop HUMECT BO3-
MOXXHOCTb JUCTAHIIMOHHOT'O BO3):[€I>1CTBPI$I X1 Ha UCTIOJTHUTCIIbHEIC YCTpOﬁCTBa.

TIoTOKM MACChl Wi SHEPTHI TIOTOKH BBIXOTHBIE
TexHONOTMYECKHHA MpoLiece
OBbbeKT ymp
BxopHble NapameTpbl BbIXoaHbIe
napaMeTphl
HcrnomurersHble Cpencrsa nonyyeHut
ycTporcTBa MH OpMaLH
Xz X, I ¥ ¥
Y CTPORCTBO yrpaByieHna  —

Cpenctea oTobpakerHs)
nHopMaLyH

Permament

4.2. ACYTII ¢ BBIYHCIUTEIbHBIM KOMILJIEKCOM, BHINMOJTHSAIOIIUAM HH(OPMANIMOHHBIE
(pyHkumMu
ACY TII, ucrionp3yromnie BEIYUCIATETBHBIN KOMIUIEKC /ISl BHITTOTHEHUS WHHOPMAITMOHHBIX (DyHK-
i (puc. 10.2) npeaHazHaueHb! Uil HEHTPATU30BAHHOTO KOHTPOJIS IMTapaMETPOB TEXHOJIOTHYECKOTO MPO-
1ecca; BBIYMCICHUS] KOMIUIEKCHBIX TEXHUUECKMX U TEXHUKO-d)KOHOMHYECKHX TMOKa3aTenel; KOHTpoJs pabo-
TBI M COCTOSIHHSI 00OPYZIOBaHUSA U T. I1. B 3TOM ciy4ae yHKIMM onepaTopa COXpaHsIOTCS, HO HOBBILIAETCS
KOJINUECTBEHHO U Ka4eCTBEHHO 00beM HH(popMannu 0 QyHKIHOHUPOBAaHNH 00BEKTa YIIPABICHHUSI.

TIoTOKM MacChl WIH BHEpPTHH Tlotoxu BbIXOOHble
TexHONOrHYeCKH NMpoLece
ObbexT yrp:
BxofHble MapameTpbl BrIxonHsle
napametpet ©
HicnormurensHble Cpencrsa nonyyeHns
ycTpoicTBa mHopMaLymH

%, %, l ¥

BK

I

Cpenctea oTobp@ieHis)
v opmarym

-t

'— YcrpoicTBo yrpasnera e

Oneparop

4.3. ACY TII ¢ BBIYMCIAUTEIbHBIM KOMILJIEKCOM, BBINOJTHSIOIMMM yHpaBJsiionme QyHK-
MU B PEKUMeE «COBETYMKA»

B cootBerctBHu ¢ 3anokeHHbIMEA B BK BBIMMCINTENBHBIME IpOLIETYpaMH OCYILECTBIISETCS MOWUCK ONTH-
MAaJIbHBIX PELIEHUH C BBIJaYEW COBETOB OIIEPATOpy.

Orieparop BHIOMpAET W3 MPEIUIOKEHHBIX ONTUMATBHBIX PEUICHUH OJHO C YYETOM JIOTIOHHUTEIBHON UHBOP-
Malliy, MMOCTYMAOMEW OT BBIIIECTOSIIMX MHCTAaHUMH. B 1aHHOM ciy4ae NMpUHATOE ONEpPaTOpPOM pELICHHE HE
MOXET YXYAIHTH 3(PPEKTUBHOCTH TEXHOJIOTHYECKOTO Tpolecca, a 00s3aTebHO YIy4IIUT, TaK KaKk OIeparop
BBIOMpAIT pellieHre U3 Ha00pa MPEJIOKEHHBIX BBIYUCIHTEIBHBIM KOMITIEKCOM ONTUMAIBHBIX PEIICHUH.

IIpexycmaTpuBaeTcs nepeaada u norydenue uapopmanuu ot Beimecrosmmx ACY.
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WHSHEpI TToTOKH BEIXOMHBIE

TexHONOTHY eCKHi MpoLece
Obbexr ynp

BoxopHble _
napametpbl ¥

HenommrebHble

V CpencTsa nonyyeHns
yeTpoicTBa

uHopMaLIM

Y CTpORCTBO yMpaB/iieHHs [—

CpenctBa oTobpakeris
vHpopMarmm

4.4. ACY TII ¢ BLIYUCIUTETBHBIM KOMILIEKCOM, BBINMOJIHSAIOMUM (DYHKIIUM HEHTPAIb-
HOI'0 YIIPABJISAIOLIETr0 YCTPOCTBA
BrraucnuTensHblil kommieke (cM. puc. 10.4) Ha 0OcHOBE MOTyYeHHON HHPOPMALIUK O COCTOSTHUM 00BEKTa
BbIpa0aThIBACT YIIPABICHHUS, IOCTYNAIOIINE HA JIOKAJIIbHBIE CUCTEMBI B KauecTBe 3agaHuil. [Ipu 3Tom cTpyk-
Typa CUCTEMBI YIIPABJICHUS HE MEHACTCSI, TAK KaK COXPAHSIOTCS JIOKAIbHBIE CUCTEMBI PETYIMPOBAHUS U CH-
CTEMBI JIOTHYECKOTO YIpaBIlICHHs, BBIIOJHEHHBIC Ha 6a3e KOMIUIEKCOB CPEeACTB aBTOMaru3anuu. Cucrema
o0ecreyrBaeT aBTOMAaTHUECKOE MOAAEP)KaHUe TEXHOJIOTHIECKOTO IIpoliecca B OKOJIOONTUMAIBHOM 001aCTH.

W SHEPTHH TIoToKM BEIXOOHBIE

TexHONOrHYeCKHH NpoLece
Obbexrt ymp
BrxogHble _
napameTpel °
HcnomuresbHble CpencTsa nonyyerns
ycCTponcTBa vHOpMaLMK
T =
| =4 s |= 1 ¥
1 X ¥ Y
b —
: Xz — YCTpOHCTBO yMpaBmeHus [— 7. | BK
1
¥ T I 17
: H 11;
1 - [a -
R e e e e e Cpenctsa oTobpakeHHs
= b opMaLp
Y

PernamenT

Omnepatop BBIOTHSIET GYHKIUH KOHTPOJIS 32 XOIOM MPOLIEcca YIPaBIeHUS U MOXKET BBOAUTH KOPPEKTH-
pYyIOIIHe BO3/IEHCTBUS IPH M3MEHEHNUH YCIIOBHH (DYHKITMOHUPOBAHUS CUCTEMBI.

4.5. ACYTII ¢ BLIYHCIUTEIBHBIM KOMILIEKCOM, BHINOJIHAIIUM (PYHKIIUM Hemocpea-
CTBEHHOI'0 HU(POBOro ynpaBJIeHHUs

B BBIUMCIUTENHFHOM KOMIUIEKCE Ha HMPOTrPaMMHOM YPOBHE (DOPMHUPYETCs MOJIHAsL CTPYKTypa CHUCTEMBI
YIpaBIeHHUs] TEXHOJIOTHUYECKUM TPOIIECCOM M pa3MEIIaloTCsl MPOrpaMMHBIE CPEJICTBA, MMO3BOJISIIOIINE BbI-
NOJHATH Bce GyHKMK yrpasieHus (cMm. puc. 10.5). BorancnutensHblii KOMIUIEKC PacCUMTHIBAET yNPaBis-
IOIIME BO3JEHCTBHS X p, IepeaBaeMble Ha UCTIOTHUTENbHBIE YCTPOHCTBA. CTPYKTYypa CUCTEMBI YIIPABICHUS
Y ITOPUTMBI YIIPABIECHUS MOTYT M3MEHATHCS BHECEHHEM HM3MEHEHHUH Ha MPOrpaMMHOM YPOBHE. DTO 0OCO-
OCHHO YI00HO MPH MCIIOJIH30BAHUH JIOKATBHBIX CUCTEM KACKaJIHOTO U MHOTOCBSI3HOT'O PETyIMpOBaHus. BI-

YHCIIMTENbHBIA KOMILIEKC MO3BOJISIET PEaIM30BbIBaTh BCE (DYHKLMH, BKIIIOUAs BBIIOJIHEHHE ONEpaLUil mycKa
M OCTaHOBa 00OPYIOBAHMUA.

WM 3HEPTHH TIOTOKH BBIXOQHEIE

TeXHONOTMYECKHHA NpoLiece
ObbexT ymp

BbxogHbIe ¥
napameTphl

HcnoymHuTeNnbHeIe

Cpencrpa nonmyuenua
yeTporcTBa

nHGOpMALYH

BbIYHCIHMTENbHBIT KOMITTEKC [¢ ,ILDYI'HE ACY

C menpro yrpaBieHUs CI0KHBIMU TeXHOoJorndeckuMu mporneccamu B ACY TII MoKHO HCITONIB30BaTh He-
CKOJIBKO BBIYHCIUTENHHBIX KOMIUIEKCOB, OOBEAMHEHHBIX B OJHY BBIUHCIUTENbHYIO ceTh. Takue ACY TII

Sl
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0OBIYHO HA3BIBAIOT PACIIPE/ICIICHHBIMU. 3a CUET pactpesiesieHus] QYHKIUI ypaBIeHUS MEXKIY OTACIbHBIMU
BK moxHO yBenmmuuth HanexkHocTh ACY TII, ocymecTBiss caMOUAarHOCTUKY TEXHHUYECKUX CPENCTB, 00-
Hapy>KeHHE HEHCIPAaBHOCTEH, aBTOMAaTHUECKOe pe3epBupoBaHue U T. . B pacnpenenenubix ACY TII mis
YIpaBIeHHUS] OTACTBFHBIMUA TEXHOJIOTHYECKUMH TIapaMeTpamMH IIHPOKO HCTOIB3YIOTCS MHKPOIPOIIECCOPHBIE
KOHTpoJIIepsl, mporpammupyembie Ha SCADA-ypoBHe.

4.3. JJabopaTopHble padoThI
y4€OHBIM IJIAHOM HE MPEAYCMOTPEHBI

4.4. IIpakTH4yecKkue 3aHATHS

Buo
3AHAmMUA 6 UH-
No Homep pasoe- Haumenosanue npakmuueckux 3auamuil Obvem MepaKmusHou,
/i na oucyu- (uac.) akmuenoil,
RJIUHDbL UHHO6AUUOHHOU
popmax,
(uac.)
1 1,2,3,4 TumnoBble CTPYKTYPHI U CPEJICTBA CUCTEM 4 TPEHHUHTH B Ma-
aBTOMAaTHU3alMU U YIIPABJIECHUs TEXHAYE- JIOH rpyre
CKHMH 00BEKTAMU U TEXHOJIOTHUYECKUMHU (19)
poreccaMmu
2 1,2, 3,4 HcnomHuTensHble yCTPOUCTBA U MEXAHU3- 4 -
MBI
3 1,2,3,4 KoHTposibHO-U3MEpUTEIbHBIE CPENICTBA CH- 4 TPEHHHTH B Ma-
CTEM aBTOMaTH3aluu U ynpasieHus TOY JIOH rpyrme
(1a)
4 1,2, 3,4 TexHUuecKkue cpeacTBa sl OTOOpakeHUs 5 TPEHHUHTHU B Ma-
MIPOIIECCOB B CHCTEMaX aBTOMATHU3AIlUU U JIO¥ TpyIIIe
yIIpaBJIEHHUs] (1)
HUTO1rO 17 4

4.5. KoHTpo/1bHbIe MEPONPUSITHSA . KOHTPOJIbHas1 padoTa

IU1sl 0uHOM (hopMbl 00YUEHUS: YU€OHBIM TUIAHOM HE TIPEAYCMOTPEHO

JUId 3309HOM (hOpMBI OOYUCHHS.

Llenp: 03HAKOMJIEHHE C CUCTEMaMU aBTOMATHYECKOTO PEryJUpOBaHUS M UX allapaTHBIM
COCTaBOM, OOBEKTAaMU PETYJIUPOBAHUS, TUIIBI PETYIISITOPOB, & TAKXKE KPUTEPUSIMU KauecTBa pery-
JUPOBaHUSL.

CtpyKTypa: KaX10€ WHINBHIYAIHHOE 3aJJaHNE MPE/IOIaraeT BEIMOTHEHHE CTYICHTOM 3a/1a-
HUU IO CIIEYIOIINM TeMaM:

— OCHOBHBIC ITOHSTUA U onpeﬂeneHI/m TeOpI/II/I aBTOMaTI/I3I/IpOBaHHI)IX CUCTEM,
— CHCTEMBI aBTOMATHUYCCKOTO pel"y.]'II/IPOBaHI/ISI n ux aHHapaTHBIﬁ COCTaB,
— THIIBI PETYIATOPOB;
— KPUTEPHUU KA4YECTBA PETYIUPOBAHUA.
OcHoBHast TeMaTHKa: paccMoTpeHue u cocraBienre CAP, ux anmapaTHbIN COCTaB U KpUTe-
pHUU KauecTBa PETyJIUPOBAHMUS.
PexoMeHnyeMbIii 00BEM: OTYET 10 KOHTPOJIBHOM pabore o0beMoM 6 - 10 cTpaHuUIl T0JDKHA
coz[epmaTL TI/ITYJ'II:HBIﬁ JIUCT, 3alaHUEC, OTBCTHI Ha HpeJIJ'IO)KeHHBIe BOl'IpOCI)I, CXEMBI, r*pa(bmq/l, BbI-
BOJIEI.
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['padpyik KOHTPOJILHBIX MEPOTPHUATHH LTSI 3209HON HOPMBI 00YUEHUS

Brinaua 3aganuii, mpueM KOHTPOJBHBIX Pa0OT MPOBOIAMTCS B COOTBETCTBHHU C KaJICHAAPHBIM

y4eOHBIM TpaduKoM.

Ouenka Kpurepun oueHKH KOHTPOJIbHOM padoThI

OTJIMYHO KonTponbHast paboTa ciaHa B IepBbIE JIBE€ HEeNU 3aluT. B KOHTpoIbHOM
paboTe MpaBUIHLHO U B TIOJTHOM 00BEME BBITIOJIHEHBI Bee 3a1aHus. OTBETHI
MIPEJICTaBJICHBI HA TPAMOTHOM TEXHHUYECKOM SI3bIKE, B Pa3BEPHYTOM BHJE,
apryMEHTHPOBAHBI, COACPKAT IPaQUKU U COOTBETCTBYIOIINE CXEMBI.

XOPOIIO KonTponbHast paboTa cliaHa B CpOK C TPETHEH 10 YETBEPTYIO HEJEIIO 3a-
IIUT WM KOHTPOJIbHAs paboTa COAEPKUT HE3HAUUTEIbHbIC OLTUOKH.

Y/I0BJIETBOPUTEIHHO KonTponbHast paboTa ciaHa BHE CpOKa IpreMa KOHTPOJIBHBIX paboT, HO
BO BpeMs SK3aMEHALIMOHHOM CECCUH WU COJIEPKUT 3HAUUTEIbHOE KOJIH-
yecTBO OMNO0K, nian 30% 3amaHnii He BHIIIOJIHEHA.

HeynoBieTBoputenabHo | KoHTponsHas paboTa He ciaHa B yCTaHOBJICHHBIHN cpok miu 6omnee 50%

3aJIaHUH HE BBIMIOJIHEHA.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOU JUCIHUATIJIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenyuu Komnemenyuu
S © Ouenka
= S 1IK 2 tep, li uo pe3yiomamos
Ne, naumenoesanue é s Komn yac Yyueonou pabomul
pazoenoe OuCHyUnIUHb 3
1 2 3 4 5 6 7
1. Dranbl BOSHUKHOBCHUS M Pa3BUTHSI 17 + 1 17 JIk, 113, CPC 3ayer
CHCTEM aBTOMAaTH3AI[UH
2. OcHOBHBIE CBEJICHHSI 00 aBTOMATH- 17 + 1 17 JIk, 113, CPC 3ayer
3alliu IPOM3BO/ICTBA.
3. Bujibl aBTOMATH3UPOBAHHBIX CHCTEM 17 + 1 17 JIk, 113, CPC 3auer
yIpaBJIeHUsS
4. Pa3HOBUIHOCTH aBTOMATH3UPOBAH- 21 + 1 21 JIx, I13, CPC 3auer
HBIX CHCTEM YIIPABJICHUS TEXHOJIOTH-
YECKMMHU TPOIIECCaMK
écezo uacos | 12 72 1 72
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6. HEPEYEHDb YYEBHO-METOJAUYECKOI'O OBECIIEYEHMU S AJI5

CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIUXCS IO JUCHUITIJINHE

1. Vmpasnenue TexHHUECKAMHU cucTeMamu: yueOHoe mocooue / E. B. Bynsko, K. . Mema, E. I'. My-

paueB u ap.: [lox pen. B. U. Xapuronosa. - M.: ®opym, 2010. - 384 c.

7. IEPEYEHb OgHOBHOﬁ U JOMOJHUTEJIBHOM JIUTEPATYPBI,
HEOBXOJINMOMU J1JIsA OCBOEHUA JUCHUIIJINHBI

Buo
sans- Konuuecmeo
Ne Haumenosanue uzoanusn mus | ICEMNAAPOS Obecneuen-
(T 6 Oubauome- HOCMB,
JYP: Ke, (3x3./ ger.)
13) IIT.
OcHoBHasi IMTEparypa
1. Konnakos, A. . CAIIP TeXHOIOTHUYECKUX TPOIECCOB:
yuaeOHUK aist By30B / A. U. Kornakos. - 2-e u3., cTepeo- JIx, 113 30 1
THIL. - Mocksa : Akagemus, 2008. - 272 c.
2. Cocuus, O. M. OCHOBBI aBTOMAaTH3aI[UHA TEXHOJIOTHUYECKHX
MIPOIIECCOB U TIPOU3BOJICTB : y4ueO. mocobue mms By30B / O. JIx, 113 23 1
M. CocauH. - MockBa: Akagemus, 2007. - 240 c.
3. [Tnetnes, I'. I1. ABTOMaTH3amMs TEXHOJIOTHUYECKUX MPO-
LIECCOB M MIPOM3BOJICTB B TETUIODHEPTETHKE : YICOHUK JJIS
JIk, I13 28 1
By30B / I'.ILIInernes. - 3-e uzn., mepepad. u J0M. -
Mocksa: MDU, 2005. - 352 c.
JlonmoiHUTEIbHAS JIUTEPATYPA
5. Iummapes, B. FO. Hane:xxHOCTh TEXHUUECKUX CUCTEM :
yuebnuk / B. 1O. [lTummapes. - Mocksa : Akagemus, 2010. | Jlk, I13 5 0,5
-304 c.
6. Taprakosckuii, [I. ®. Merposorus, craHmapTuszanus |
TEXHUUYECKUE CPEICTBA M3MEPEHUH : yueOHHK 7S BY30B / Tk I3 10 0.7
. ®@. Taprakosckuii, A. C. SctpeboB. - 2-e uzn., nepepad. ’ '
u jo1. - Mocksa : Beicias mxoga, 2008. - 213 c.

8. MEPEYEHb PECYPCOB HUH®OPMAIIMOHHO -

TEJEKOMMYHUKAIIMOHHOM CETU «MHTEPHET» HEOBXOJUMBIX JJI

OCBOEHUSA AUCHUITIJINHBI

1.OnexkTponHbIit KaTanor 6ubnuorexku bpl'y

http://irbis.brstu.ru/CGl/irbis64r 15/cqiirbis 64.exe?LNG=&C21COM=F&I21DBN=B0OO

K&P21DBN=BOOK&S21CNR=&Z211D-=.
2. DnexTpoHHas 6ubnuorexka bpl'y
http://ecat.brstu.ru/catalog .

3. DIeKTpOHHO-O0UOIMOTEUHAsl CUCTEMa «Y HUBEpCUTETCKass Oubiamoreka onliney

http://biblioclub.ru .

4. DnekTpoHHO-O0MONMOoTeyHas cucrema «M3marenpcTBO «JlaHb»

http://e.lanbook.com .

5. Uadopmanumonnas cucrema "EnnHoe okHO gocTyna k oOpa3oBaTelbHBIM pecypcam”

http://window.edu.ru .

6. Hayunas snextponnas 6ubnunoreka eLIBRARY.RU http://elibrary.ru .
7. YauBepcuretrckas nHpopmanuonnas cucrema POCCUSA (YUC POCCUA)

https://uisrussia.msu.ru/ .
8. HanmmonanpHas snekTpoHHas 6ubnmorexka HOb
http://xn--90ax2c.xn--plai/how-to-search /.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://нэб.рф/how-to-search%20/

9. METOANMYECKHUE YKA3AHUA 1JIsd OBYYAIOILIUXCSA IO OCBOEHHIO
AU CHUITIINHBI

Lenpio BBIMOTHEHUS! HACTOSIIUX MPAKTHUECKUX paboT SBISETCS 03HAKOMIJIEHHE CTYACHTOB C THIIOBBI-
MU CTPYKTYypaMH U CPEICTBAMHU CUCTEM aBTOMATH3aLUH U YIPABICHUS TEXHUYSCKHUMU 00BEKTaMU U TEXHO-
JIOTMYECKUMU TIPOLIECCAMHU, COBPEMEHHBIMU TEXHOJIOTHUECKUMH OOBEKTAaMH YNPaBICHHS, UCTIOIHUTEIbHbI-
MH YCTPOHCTBaMH U MEXaHU3MaMHM, KOHTPOJIbHO-U3MEPHUTENbHBIMU CPEICTBAMU CUCTEM aBTOMATU3ALMH U
yIpaBlieHUsI, TEXHUUYECKUMH CPEICTBAMU IJIsi OTOOpa)KeHHs MPOLECCOB B CHCTEMax aBTOMATH3allMUd W
yIpaBiIeHUSL.

IIpakTukym BKiIrO4aeT 4 HpaKkTUUECKUX padOThl, MO KaKIOH M3 HUX NMPHUBEICH KPAaTKUH TeopeTuye-
CKMI Marepua.

[Ipu moAroToBKe K MPOBEACHUIO MPAKTHYECKOTO 3aHATUS HEOOXOAMMO O3HAKOMHUTBHCS C JIEKIIHOHHBIM
KypCcOM IMCLUIUIMHBI, PEKOMEHIOBAHHOW JHMTEPaTypoil, ¢ COOTBETCTBYIOLIMMH pa3felaMH HAaCTOSILETO
MPAKTUKYMa.

[IpoBenenne npakTHUECKUX pabOT HAUMHAETCS C BBOAHOTO 3aHSTHS, HA KOTOPOM IpENoaaBaTelb pas-
Oupaer o0IIyI0 METOAMKY IPOBENCHUS PabOT, UX LEJM U 3a[Jadd, YCTaHABJIMBACT MOCIEIOBATENbHOCTh HUX
BBITIOJIHEHHUSI.

Pesynpratel paboThl HOMKHBI OBITH O(OpMIIEHBI B TOYHOM COOTBETCTBHU C pazienioMm «llopsook
o opMIIEHHUS OTYETa» HACTOSIIMX METOIUYECKUX YKa3aHUIL.

[IpakTHyeckre 3aHATUS BBITOIHSAIOTCS TPYMITON u3 2-3 yenmoek. OTYeT 1Mo BHITOTHEHHOH paboTe mpe-
cTaBiseTcsa Kaxaoi rpynmoi. CTyleHT IOoIycKaeTcs K odepeqHOH paboTe TOJBKO IMOCHe MPEACTaBICHUsS
IpenoaBaTesto opOpPMIEHHOTO OTYeTa 1o mpenslaymei padore. Ilpu caade oTuera npenogaBaTenb omnpa-
IIFBAET CTYJEHTOB B 00bEMe MaTeprasia JaHHOH paboTEhI.

9.1. Meroanuyeckue yKazaHusi JAJsi 00y4arOIMXCH M0 BbINOJHEHHIO MPAKTUYECKHUX 3aHSA-
THH

IIpakTuyeckoe 3ansaTue Nel

TunmoBbie CTPYKTYPBI U CPpeACTBAa CUCTEM AaBTOMATH3AaIlUN U YIIPABJCHUSA
TEXHHYECKNMH 00LEKTAMM H TEXHOJOTHYECKHMH npomeccamMmu
IIpeoycmompen 1 uac 6 unmepaxmusHot popme 6 ude mpeHurea 8 Maiou cpynne

[leab paGoOThI:

O3HaKOMJICHHE C TUIIOBBIMU CTPYKTYPAMH M CPEJICTBAMU CHCTEM aBTOMATH3ALlMM U YIPABJICHUS TEXHOJIO-
TMYECKUMHU 00BEKTAMU

IopsAnok BEINIOTHEHHUS:

1. Kparkue TeopeTHUECKUE CBEICHUSI.

2. Haiiti nocTOBEpHYIO U aKTyaJlbHYIO HAyYHO-TEXHUYECKYIO HH(MOpPMAIMIO Ha MPEASIOKEHHBIE BOIIPO-
CBI U COCTaBUTh aHATUTUYECKHUI 0030D
1. Pa3zBuTHE COBPEMEHHOTO MPOU3BOJICTBA HJET IO ITyTH CO3JaHHs BHICOKOA()()EKTUBHBIX MPOMBIIUICHHBIX
YCTaHOBOK, 00€CIeUnBaIOIINX HHTeHCH(pHUKanuio TexHonornaeckux mporeccos (TII), u cucrem ynpasieHus
HMHU.

ABTOMaTH3UPOBaHHOH cucteMoil ynpasieHus (ACY) Ha3pIBaeTCs 4eJIOBEKO-MaIllMHHASL CUCTeMa, o0ec-
NeYMBAIOIIAsl ABTOMAaTH3UPOBAaHHbIM cOOp U mepepaboTKy MH(OpManMU, HEOOXOAUMOM AJIsl ONTHMHU3ALUH
yIpaBJeHHs B pa3iuyHbIX cdepax uenoBeueckoit pesrensHocTd. ACY TIT (TOCT 20.003-84) - sto ACY
Ul BBIpAOOTKM W peajn3aluyl YHPaBISIOUIMX BO3JIEHCTBUH Ha TEXHOJOTHUYECKHH OOBEKT YHpaBICHUS
(TOY) B COOTBETCTBUH C IPUHATHIM KPUTEPHUEM KauecTBa YIPABICHUSL.

TexHOoNMOrn4ecknit OOBEKT YIPABICHHUS - TO COBOKYITHOCTh TEXHOJIOTUIECKOTO 000PYIOBAHUS U Pean-
30BaHHOTO HAa HEM IO COOTBETCTBYIOUIMM HMHCTPYKLHMSM WA PErjaMeHTaM TEeXHOJOTHYECKOro Ipolecca
npousBoacTBa. B 3aBucumoctu ot ypoBHsa ACY TII B kauectBe TOY MOKHO paccMaTpuBaTh: TEXHOJIOTHYE-
CKH€ arperatbl ¥ YCTaHOBKH, I'PYIMIIBI CTAHKOB, OTAEIbHBIE MPOU3BOACTBA (I[€XHM, YIACTKH), PeaTu3yroIre
camocrodarenbHbid TII; TpOrU3BOACTBEHHBIM MPOLIECC BCETO MPOMBIILIEHHOTO MPEANPUSTHS, €CIU YIIpaBlie-
HHUE UM 3aKJII0YaeTCs B PallMOHAILHOM BBIOOpE H COTJIAaCOBAaHMU PEXHMMOB pabOTHI arperaToB, y4acTKOB H
MIPOU3BOJCTB.

CoBmectHO (ynknmonupyromue TOY u ynpapistomas um ACY TII oOpa3yroT aBToOMaTH3UPOBAHHBINA
TexHosnornueckuii komruiekce (ATK).
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Texunueckue cpenctsa (TC) ans aBTomaruzanuu yrpasieHus TI1 BEINOTHSIOT cieayronye QyHKITUH:
cOop u npeobpazoBanue nHPopmanuu (63 N3MEHEHHUS €€ COACPKaHMsI) O COCTOSHUM Ipolecca; nepeaaya
nHGOpMAIMH 110 KaHajaM CBsA3U (IIepeMeIlCHHEe B IIPOCTPAHCTBE); MpeoOdpa3oBaHue, XpaHeHHe U 00paboTKa
uHpopMaIuu, GopMHPOBAHHE KOMaH/I yIpaBlieHHs (TlepeMelieHrue HHPOPMaIUi BO BpEMEHHU ¢ U3MEHEHUEM
ee cojiepiKaHusl); UCIOJIb30BaHUE U MPEJICTaBIeHNE KOMaHAHON HH(popMamMy U1 BO3ACUCTBHSI Ha MPOLEce
1 cBs3M ¢ oneparopom ACY TII.

Bce npomeimmenasie cpeactBa apromarm3anuu TI1 B coorBerctBum ¢ 'OCT 12997-84 00benUHSIOT B
(byHKIMOHAIBHBIE TPYIIIBL, 00pa3yeMble TI0 XapakTepy npeodpazoBaHus HHPpOpMaIMK B ccTeMax yIpasie-
HUsl. B cBotO ovepens, cpeacTBa GyHKIMOHANBHBIX TPYIII IOMOJHUTEIBHO KIaCCUPUIUPYIOTCS 110 MIPHU3HA-
Ky OTHOIIEHHS K CHCTEeME U 00pa3yIoT: CpeICTBa Ha BXOJE CHUCTEMBI (JaTYMKH); CPEICTBA Ha BBIXOME (BBI-
XOJHBIe MpeoOpa3oBaTein, CpeICTBa BEIBOAA MH(OpMAIMK ¥ KOMaH] YIpaBJIeHHs MPOLIECCOM); BHYTPHCH-
CTEMHBIC TEXHHUYECKHE CPENICTBa (CpeAcTBa MPOMEKYTOUYHOTO Mpeodpa3oBaHus nHPOpMAaLUH, oOecTiednBa-
OII[Ee B3aUMOCBS3h MEXKIY yCTPOWCTBAMH C PA3IMYHBIMUA CHUTHAJAMH, PA3INIHBIMU «MAIIMHHBIMHA SI3bIKA-
MH», CpEACTBA Iepenadn, pukcartuu 1 00padboTku HHAHOPMAITHH).

Kpome 3THX OCHOBHBIX TPYII CPEACTB MCIONB3YIOTCS BCIIOMOTATENbHBIE CPEACTBA, TaKHE, KaK JOKY-
MEHTAIMOHHAas TEXHUKA, 000pyI0BaHHE U Pa00YNX MECT OMEPATOPOB-TEXHOIOTOB M TUCIIETIEPOB H JIP.

MHuoroo0pasue rpyIi, THIOB M MOAU(DHUKANNN TEXHHYECKUX CPENICTB MPUBOIUT K MHOTOAJIHTEPHATHB-
HOU mpobieMe nmpoekTupoBaHus TexHuaeckoro obecniedenuss ACY TII B kaxkaoM KOHKpeTHOM ciydae. [1pu
OTpeICNICHHBIX CTPYKType u anroputMmax QyHkuuonupoBanus ACY TII MOKHO TPEANOIOKUTH BO3MOXK-
HOCTH ONTHUMAJILHOTO B KaKOM-THOO CMBICIIE BhIOOpa KomIuiekca TexHuueckux cpenctB (KTC) mist atoit
cuctembl. Tak, onHUM U3 HanOosee BaKHBIX KputepueB BoIOOpa KTC MOXET CIy»HUTh UX CTOUMOCTb, 3aHH-
MaroIasi B 00Iel CTOMMOCTH CHCTEMBI YIIPaBJICHHsI 3HAYUTENBHYIO YaCTh.

2. 1. OcHoBHBIE KIIACChl ~ TEXHOJIOTHYECKHX  IPOIIECCOB B CHUCTEME  TPOMBIILIEHHOTO
MTPOM3BO/ICTBA.

2. Tloaxmaccel MPOMBIILIEHHOTO MTPOU3BOCTBA.

3. OcnoBHas 3agaua ATK

4. Texumueckue cpenctpa, Bxoasmue B coctaB ATK

5. 3amaum, KOTOpBIC peIIacT TEXHOJOTHYECKUH KOHTPOJIEp MM MPOMBIIUICHHBIH KOMITBIOTED B CH-
CTEMax aBTOMAaTHU3alluX U YIIPABJICHUA

6. Ilpuanmn yHU(UKAIANA TEXHUIECKUX CPEACTB CUCTEM aBTOMATHU3AINN 1 YIIPABICHHS

7. Tpunanun genenrtpanuzanun npu nocrpoerann ATK

8. MaructpansHo-MOayIBHBIH MpuHIM ocTpoeHust ATK?

9. IlporpamMHOe obOecriedeHHe CHUCTEM aBTOMATH3AIMH W YIPABICHUS TEXHUYECKUMH OOBEKTaMU U
TEXHOJIOTHYECKUMU TPOIIeCCaMu

10. Texanveckoe oOecrieyeHHE CHCTEM aBTOMATH3AIlMM M YIPABICHUS TEXHUYECKUMH OOBEKTAMH H
TEXHOJIOT'MYCCKUMHU ITpoLeCcCaMn

11. MadopManimoHHOE U METOAMYECKOE 0OeCIeYeHne CUCTEM aBTOMATH3AllUU M YIPaBICHHs TeXHUYe-
CKUMU O6’beKTaMI/I 1 TCXHOJIOTUYECKHUMU IpoLecCaMun

DopmMa 0TYETHOCTH:
Otuet HabupaeTcst Ha KOMIBIOTEPE U COAETCS B [I€YaTHOM BHJE. B oT4yeTe NOKHBI IPUCYTCTBOBATS:!
1. TurynpHBIH AHCT
2. IlopsiaxoBbIil HOMEP M HAMMEHOBAaHUE PabOTHI.
3. OtBeTHI Ha MOCTaBJIEHHBIE B pa0OTE BOMPOCHI.
4. BpIBoiBI 110 paboTe.

Borpocsr juis 3antuTet

1.Ilepeuncnure 3a1a4u aBTOMATH3AINH.

2.Ilepeuncnure 0COOCHHOCTH YaCTUIHOW aBTOMATH3AITHH.

3.Ilepeunciute 0COOEHHOCTH MOJHOM aBTOMATH3AIMU: JOCTOWHCTBA M HEJAOCTATKH.
4 Ilepeunciute 0COOCHHOCTA KOMIBIOTEPHO- HHTETPUPOBAHHBIX CHCTEM.

5.Kakwue 3amaum pematorcs Ha ypoBHe ACY?

6.Kakune 3amaum pematorcs Ha ypoHe ACYII?

7.Ilepeuucnure nocrounctsa I'AC.

3aaHus ULl CAaMOCTOSITEILHON pabOThL:
IIpenycMOTpeHBI BApUaHTOM CTY/ICHTA.

PexoMenmanuy 1o BBINOJHEHWIO 3aJdHWl M MOATOTOBKE K J1aboOpaTopHOW pabore/ ceMuHapy/
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MPAKTHYECKOMY 3aHSATHIO
O3HaKOMUTHCS ¢ TECOPETHUYCCKUM MaTEPHAIIOM, TIPECTABICHHBIM B TPEThEM pa3zeiic TaHHOW AUCIUTUIHHEI.
OcHoOBHas JTUTEpaTypa

1. Konnaxos, A. . CAIIP TexHOJIOTHYEeCKHX MPOLECCOB: yueOHUK it By30B / A. M. Konmakos. - 2-¢
u31., cTepeoTun. - Mocksa : Akanemus, 2008. - 272 c.

2. CocuuH, O. M. OCHOBBI aBTOMATH3aIIMH TEXHOJIOTUIECKUX MPOIECCOB M TPOU3BOJICTB : yued. moco-
oue mst By30B / O. M. CocHuH. - MockBa: Axagemust, 2007. - 240 c.

3. [Inetnes, I'. II. ABTOMaTH3aIMsI TEXHOJOTHYESCKHUX TPOIIECCOB U MPOU3BOJICTB B TCIJIOIHEPTETHKE :
yuebnuk ans By3os / ['.IL.IlnerHes. - 3-e u3a., nepepad. u gomn. - Mocksa: MDU, 2005. - 352 c.

JomonHnTeNnbHAS TUTEPATypa

4. Ilummapes, B. 10. HagexxHocTs Texauueckux cucreM : yueOnuk / B. 1O. Ilummapes. - Mocksa :
Axanemus, 2010. - 304 c.

5. TaprakoBckwit, . @. MeTpomnorus, cTanAapTHU3AIMs U TEXHHYECKHE CPEICTBA H3MEPEHNUH ;| yueOHNK
st By30B / 1. @. Taprakosckuii, A. C. Sctpe6oB. - 2-¢ u3a., nepepad. u pom. - Mocksa : Bricimas mikona,
2008. - 213 c.

IIpakTuyeckoe 3anaTue Ne2
HcnoanuTedbHBbIE yCTpOﬁCTBa H MEXAaHU3MbI

[{eab paGoOTHI:

O3HaKOMJICHHE C KIACCUPHUKALNEH U CTPYKTYPOH COBPEMEHHBIX TEXHOJIOTHUECKIX OOBEKTOB YIIPABICHHS

IlopsaOK BEINOTHEHHUS:

1. Kparkue TeopeTudeckue CBEACHUS.

2. HaliTu OCTOBEpHYIO M aKTyallbHYI0 HayYHO-TEXHUYECKYI0 MH(POPMAIMIO HA MPEJI0KEHHBIE BO-
IIPOCHI U COCTABUThH aHATUTHUYECKUI 0030p
1. HcnomHuTenbHpie MeXaHU3MBI H ycTporictBa (MM, NY) npoMBITIIEHHBIX CHCTEM aBTOMATHKH B COOT-
BerctBuu ¢ ['OCT 12997-84 Bxomst B 4eTBepTyIO (DYHKIHMOHAJBHYIO TPYIITYy W3JCIUN TOCYAapCTBEHHON
CHCTEMBbI IPOMBILUIEHHBIX TPHOOpoB U cpencts apromaTuzaunu (I'CII) - rpynmy ycTpoHCTB HCIIOIB30BaHUS
KOMaHIHOH MH(OpMalMU B LEJISX BO3AEHCTBHUS Ha MpOLece U ISl CBsA3U ¢ oneparopoM. Ilox ucnoaaurens-
HBIM YCTPOICTBOM ITOHMMAETCSI CHJIIOBOE YCTPONCTBO, HA3HAYEHHE KOTOPOT0 COCTOUT B U3MEHEHHUHU PETYJIH-
PYIOIIETO BO3JCHCTBHSI Ha OOBEKT YIPABJICHUS B COOTBETCTBUH C CHTHAJIOM (KOMaH/JHOW HH(popManueii),
NoJaBaeMbIM Ha €ro BX0J OT KOMaHJHOTo ycTpoicTsa (perynsTopa, [IK u t.1.).
K ocHoBHbIM O5tokam MY oTHOCATCS ucnonHuTenbHbI MexanusM (UM) u perynupyrommii opras (PO), ko-
TOpBIE KOHCTPYKTHBHO MOTYT OBITh OOBEIMHEHBI B €MHOM U3JIEIIUU MM COOMPAIOTCS U3 WHAWBUAYAIBHO
BBIITyCKaeMbIX 0JI0KOB. [1oJl MCIOTHUTENIBHBIM MEXaHH3MOM B OOIIEM ciydae monapasymenaroT Ojok MY,
npeoOpas3yromnii BXOJHOH yIpaBIsSIOIINN CUTHA OT PETYJIUPYIOLIETO yCTPOICTBA B CUTHAI,. KOTOPBIA de-
PE3 COOTBETCTBYIOIIYIO CBSA3b OCYIIECTBIIAET BO3JEICTBHE HA PETYIHUPYIONINI OPTaH UM HEMOCPEICTBEHHO
Ha 00BEKT pPeryIupoBaHus. Perynupyromum opranoM Ha3blBaloT 0610k MY, ¢ MOMOINIBI0 KOTOPOTO MPOH3BO-
JIUTCS peryJMpyrolee Bo3AeHCTBIE Ha 00BEKT PEryIupOBaHHA.

OpHOI M3 OCHOBHBIX XapakTepucTHK MY sBiseTcs BeIMYMHA PETYIUPYEMOro yCuinug (MOMEHTa),
MIEPEeIaBaEMOr0 BBIXOAHBIM OPTaHOM HCTIOJIHHUTEIHHOTO MEXaHU3Ma Ha PEryHpyIOmnil oprad. JTa BeTudH-
Ha 0OBIYHO YKa3bIBA€TCS B MACIIOPTE U SIBJISAETCS] OCHOBHOM MPU SHEPreTHIECKOM pacyere u Beioope LY.

[To Buny 3Heprum, coznaromei perynupyemoe ycunue, UM noapa3nensroTcst Ha THEBMAaTHYECKHE,
rupaBiInydecKkue u aextpudeckue. CymecTByloT MM, B KOTOPBIX HCIIONIB3YIOTCS OJHOBPEMEHHO J[Ba BUA
SHEPTUU: JCKTPOITHEBMATHUECKHUE, MIEKTPOrHAPABINIECKUE U THEBMOTruapaBinniyeckue. Hanbonee pacnpo-
CTPaHEHHBIMH W3 HHUX SBILIIOTCS 3nekTporuapaBinnueckue VM. Bupg sHeprum  ympasisromero
CUTHaJIa MOXKET OTIMYATHCS OT BHJIA SHEPTUH, CO3AIONIEH PETYINPYyEMOe YCUIIHE.

B nneBmarnuecknx M peryiaupyemMoe ycuiaue CO3JAeTCsl 3a CUET JIEHCTBHS JIAaBJICHUS CKAaTOTO
BO3/1yXa Ha MeMOpaHy, MOPIIEHb WU CHIb(GOH. B COOTBETCTBHM € 3TUM MHEBMAaTHYECKHE MOIPA3AEIIIOTCS
Ha MeMOpaHHbIe, TIOPITHEBbIC U CHILQOHHBIE. J[aBlIeHue CKAaToro Bo3ayxa B MTHeBMaTHYeckux WY 00bIYHO
ne npesbimaer 10’ kI1a.

B ruapasanueckux IM perynupyemoe yCuiue co31aeTcs 3a cUeT JeHCTBUS NaBIeHMS )KUAKOCTH Ha
MeMOpaHy, MOpIIEHb WX JonacTb. B COOTBETCTBUU C 3THM pa3nu4ar0T MeMOpaHHBIC, MOPIIHEBBIE U JIO-
nacTHsle ruapasiudeckine M. JlaBieHue sKHIKOCTH B HHX OOBIMHO HAXOAMTCS B mpeienax (2,5...20)107
klla. [IHeBMaTHYeCKHEe U THApaBIMYECKHE MeMOpaHHbIe U NopuHeBble IM moapasaessioTcss Ha MpYKHH-
HBIE U OecnpykuHHbIe. B npyxunueix UM perynupyemoe ycuine B 0OJTHOM HalpaBICHUH CO3IAeTCsl IaBie-
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HUEeM B paboueii momoctu UM, a B 00paTHOM HaIpaBiICHUH - CHJION YIPYTOCTH CKaToW MpyXUHBI. B Oec-
npyXuHHBIX UM mepecTaHOBOYHOE yCHIIME B OOOMX HAMPABICHHUSX CO3ACTCs MEperaoM JaBlIcHHs Ha pa-
OoueM opraHe MexaHH3Ma.

Onextpuyeckue UM mo mpuHIHITY AEHCTBHUS MOIPa3AENAIOTCS Ha AIIEKTPOABUTATENbHBIE H DJIEK-
TPOMAarHUTHEIC; MO XapaKTepy MBIKCHUS BBIXOJHOTO AJIEMEHTA - HA MPSIMOXOJHBIE C MOCTYHAaTEeIbHBIM
JIBIDKCHHUEM BBIXOIHOTO 3JIEMEHTA, IIOBOPOTHBIE ¢ BPANIATEIHHBIM IBIKeHHEM 10 360° (0qHOOOOPOTHBIE) U
C BpaIaTensHbIM ABIDKEHHEM Ha yrod 6onee 360° (MHOTOOOOPOTHBIE).

Bropemm ocHoBHEIM Onokom WY sBisiercs PO. Pasnmuunsie PO mo Bumy Bo3neicTBHS HA OOBEKT
MOJpPa3eNsIIOTCS Ha JIBa OCHOBHBIX THIIA: IPOCCEIMPYIOLINE U Ao3upytomue. Huxke mpuBoanTces knaccudu-
Kalys UCTIOJTHUTEIBHBIX OPTaHOB.

Hpoccenupytromue PO noapasnenstorcs Ha:
- nus cranpaptHeix UY: 3acnoHouHbBIe, OHOCEACTbHBIE, TPEXXOA0BBIE, IByXCelebHbIE, TnapparMoBbIe,
[IJTAHTOBBIE;
- A crnenuanbHBIX WMY: 3aABMKHBIE, KPaHOBBIC, KIIAMAHBI C TOBOPOTHBIMH CTBOPKAMH, IIHOEpHBIC,
HaIpaBJISAIOLINE alllapaTel, ClielUaIbHbIE.

Hozupyromue PO moapazaenstorces Ha:
- MeXaHWYecKHe: J03aTOPbI, HACOCHI, TUTATeNN, KOMITPECCOPHI, TUTY>KKOBBIE cOpachIBaTEeNH! U Ip.;
- JJIEKTPUYECKHUE: PEOCTaTHBIE, aBTOTPAaHC(POPMATOPEI, ClIEHUATEHBIE U JIP.

Hpoccenupyronue PO N3MEHAIOT THAPABINYECKOE COIIPOTUBICHNE B CUCTEME, BO3/ICHCTBYIOIIEE HA
pacxoj BellecTBa IMyTeM M3MEHEHHS CBOETO MPOXOoMHOTro cedeHns. B mosupyromux PO ocymectusiercs
3aJ]aHHOE JI03UPOBAHUE MOCTYIAIOIIETO BEIIeCTBA (IHEPTHH) WIH U3MEHEHHE PacxXo/ia BEIIeCTBa MyTEM U3-
MEHEHHUS MPOU3BOJUTEIHHOCTH arperaTtoB. B Hacrosmiee Bpems mupokoe pacnpoctpanenue B ACY TII
nosyuyunu gpoccenupyroume PO.

2. TunoBele cTpyKTypHl, cocTaB Y.

OcHoBHbIe xapakTepucTuku Y.

Knaccudukanus pexxumon padotsr Y.

Knaccudukamnms nepenaTtouHbIX MEXaHHU3MOB.

IlepenatouHble MEXaHNU3MBbI JIMHEHHBIX TBUKEHUH.

OCHOBHBIC XapaKTEPUCTUKH TEPEIATOUHBIX MEXaHU3MOB JTMHEHHBIX IBIKCHUMA
[lepenaTounple MEXaHU3MBI KPYTOBBIX JIBUKCHHA.

OCHOBHBIE XapaKTEPUCTUKHU NEPEIATOUHBIX MEXaHU3MOB KPYTOBBIX JBUKEHUIN?

N~ E

DopmMa OTYETHOCTH:
Otuet HabupaeTcst Ha KOMIBIOTEPE U COAETCS B [I€YaTHOM BUJE. B oT4eTe JOIKHBI IPUCYTCTBOBATS:!
1. TurynpHBIH AHCT
2. [TopsiAKOBBI HOMEP M HAUMEHOBaHUE PAOOTHI.
3. OTBeTHI Ha IOCTaBJICHHBIE B paOOTE BOMPOCHI.
4. BeiBo1bI 110 paboTe.

Bompocs! juid 3aniuTh!

OT KakuX BO3JEHCTBUI MOKET U3MEHUTHCS PETYIUPYEMBIN TTapaMeTp?
2.Kak neficTByeT oOpaTHas CBA3b, M JUIs YETO OHA HyXHa?

3.Kakue dynkun permonastoT [ u UM?

4.Kak neiictByeT cucteMa Ipyd BO3HUKHOBEHUH OIIHMOKN?
5.IIpuBennTe IpUMEp CUCTEMBI CTAOMIIH3AITUN U CIICISIICH CHCTEMBI?

3agaHus s CaMOCTOSTEIbHON paboThI:
IIpenycMoOTpeHB! BApUAaHTOM CTYIEHTA.

PekoMeHpanmy 10 BBIMOJHEHWIO 3aJlaHUH M TIOATOTOBKE K JIaOopaTopHO# pabote/ cemuHApy/
MPAKTHYECKOMY 3aHSITHIO
O3HaKOMHUTHCH C TCOPETUYCCKUM MaTCPpUaJIOM, IIPECACTABIICHHBIM B TPETHEM pa3aciic JIaHHOﬁ JAUCHUIIIINHEBI.
OcHoBHas UTEpaTypa

1. Konpnakos, A. M. CAIIP TexHOMOrH4YecKux mpoieccoB: yueOHuk st By30B / A. W. Konnakos. - 2-¢
U31I., cTepeoTu. - Mocksa : Akamemus, 2008. - 272 c.

2. Cocuun, O. M. OcHOBBI aBTOMAaTH3AIMH TEXHOJOTHUECKHUX MPOIECCOB U MPOU3BOJICTB : yuel. Moco-
oue nns By30B / O. M. CocHuH. - MockBa: Akagemus, 2007. - 240 c.

3. [lnetnes, . II. ABTOMaTH3anUs TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOJICTB B TEIIODHEPTCTHKE:
yaeOHHK a1 By30B / ['.I1.ITneTHeB. - 3-¢ u3a., mepepabd. u goim. - Mockea: MOMU, 2005. - 352 c.
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[JononHuTenpHas IuTeparypa
4. Mummapes, B. 0. HagexxHocTs TexHnueckux cucteM : yueOHUK / B. FO. Illummapes. - Mocksa:
Axanemust, 2010. - 304 c.
5. TaprakoBckuii, J[. @. MeTpomnorus, cTaHAapTH3ANMI U TEXHHIECKHE CPE/ICTBA N3MEPECHHN | YICOHUK
st By3oB / . ®@. TaprakoBckuii, A. C. Slctpe6oB. - 2-e u3a., nepepad. u gom. - Mocksa : Bricimas mkona,
2008. - 213 c.

IIpakTnyeckoe 3ansitue Ne3

KOHTpOHbHO-H3MepHTeJIbeIe cpeacrpa CUCTEM aBTOMaTHU3alUMU U ynpaBJje-
nusg TOY
Ilpeoycmompen 1 uac 6 unmepaxmugHou hopme 8 6ude mpeHuHea 8 Maiol cpynne

[{enb paGoOThI:

O3HaKOMJIEHHE C KOHTPOJIBHO-U3MEPUTENEHBIMH CPEJICTBAME CHCTEM aBTOMaTH3aluy U ynpasieHus TOY

IlopsAa0K BEINOJHEHHUS:

1. Kpatkue TeopeTuueckue CBEACHUS.

2. HaiiTu OoCTOBEpHYIO M aKTYaJIbHYI0 HAayYHO-TEXHHYECKYI0 MH(OPMAIMIO HA MPEIJIOKEHHbIE BO-
MPOCHI H COCTaBUTh aHATUTHUECKUI 0030p
1. YerpoiicTBa npeobpa3oBaHus, XpaHEHHs], PACIPEACICHUS U BbIauu HH(OPMALMU BXOIAT, KaK IPAaBUIIO, B
COCTaB MOAYJIEH NPOrpaMMHUPYEMBIX KOHTPOJUIEPOB. B TexHONMOrH4Yeckux arperarax U KOMIUIEKCax HUCIIOJIb-
3YIOTCS Pa3sHOOOpa3HbIe YCTPOICTBA, MpeAHa3HAuUEHHbIC I MoMydeHus: nHpopManuu. Mmerores criemyto-
1€ TeHAECHIIUU Pa3BUTHUS TaKUX YCTPONUCTB:
1) pacmmpsiorieecs: IPUMEHEHHE AaTYMKOB JUISl KOHTPOJIS QICKTPOMArHUTHBIX, MEXaHUYECKHUX U TEXHOJIO-
THUYECKUX [TePEeMEHHBIX, KauecTBa U3/1eIIHi
2) CTpeMJICHHE K MCIOJIb30BAHHIO METO/IOB MPSIMOTO M3MEPEHHUSI KOHTPOJIMPYEMBIX IEPEMECHHBIX U K yCTa-
HOBKE JaTYMKOB B HENOCPEIACTBEHHOM ONHM30CTH OT HCHOJIHUTENBHBIX OPIaHOB Padovel MalIHBIL:
3) nUpHMEHEHHE JATYUKOB ISl KOHTPOJISI COCTOSHUS DJICKTPOTEXHUUECKOT0, MEXaHUUECKOIO U TEXHOJIOTH-
4ecKoro 00OpyAOBaHHMS, UCIOIb30BaHUE WHPOPMAIMH AJIsl JTUATHOCTUKU M OIMOBEIICHHUS OTIEpaToOpOB depes
KOMITbIOTEPHBIE CUCTEMBI YIIPABIEHHUSI O COCTOSIHUM 000PYIOBaHHUSL.

B coBpemeHHOM 000pyI0BaHUM KOHTPOJIIO TOABEPraloTCs: TEMIeparypa B KOMMYTAL[MOHHBIX amlmapa-
Tax, y3/1ax JJIEKTPOJBUTATEIICH, YIIpaBIsieMbIX MpeoOpa3oBaTesiel, ornopax MEXaHU3MOB; YPOBHH BUOpamuii
BO BCEX (DYHKIIMOHAIBHO 3HAYMMBIX MEXaHHWUYECKHX Y3JIaX CHCTEMBI, 3a30pbl B MEXaHHYECKUX Tepesadax,
YCUJIMA ¥ YIPYTHEe MOMEHTHI B MEXaHU3Max, U3HOC TEXHOJIOTUYECKOro 000pYAOBaHMS U JIP.

B kauecTBe OCHOBHBIX KOHTPOJIBHO-U3MEPHUTENIBHBIX CPEACTB IPUMEHSIOTCS JaTYUKH, HEIIOCPEICTBEHHO
BOCIPUHUMAIOIINE U3MEHEHHUSI KOHTPOJIMPYEMOTo MapaMeTpa U MpeoOpasyromie 3TH U3MEHEHHU B MEXaHH-
YEeCKHE WIH IEKTPUUECKHE CUTHATIBI.

B OCHOBHOM JaT4MKM HpeACTaBISIOT cOOOW enInHOEe M3JeNue, HMMEIOIIee Ha BBIXOJE 3JICKTPHUUECKHE
yaupunposanuble curaaisl (YC): peneitnsie; HenpepbiBHbIE TOKOBBIE (0...5 MA. 0...20 MA) 1 HenpepbIB-
HbIe HampsihxeHus noctostaaoro Toka (0...10 mB, 0...50 MB, 0...1 B, 0...10 B, 0...12 B, 0...24 B); HenpepsIB-
Heie yactotHbe (1500...2500 I'm,. 4000...8000 I'm); HEMpepbIBHBIE HANPSDKEHUS MepeMeHHOro Toka 50 Iy
0..1 B, 0...2 B) u ap. Bce BollenepednciieHHbIE AIEKTPUIECKUE CUTHAIBI OIPe/IeIeHbI CTaHJapTaMu.

JlaTunky OLIEHUBAIOTCS 10 TAaKUM XapaKTepUCTHKaM, KaK TOYHOCTb, THHEHHOCTH M pa3pelaromnias cro-
COOHOCTb, YACTOTHAsI XapPaKTEPUCTHKA, XapaKTEPUCTHKA IIyMa, BXOJHONW M BBIXOAHOH MMIIEJAHC U IPYTUM
napamerpam. [lo CTpyKType MOCTpOeHHsI B 3aBUCUMOCTH OT CIoco0a COCIMHEHHS 3JIEMEHTOB JaTUUKU pas-
JIENSTFOTCA Ha TPU BUJIA: C TIOCJIEI0BATEIRHBIM Tpeo0pa3oBanueM, anuddhepeHnranbHble H KOMIEHCAMOHHBIE
2. 1. OcHOBHBIE TPYIIBI JATYNKOB U MPUHLUIIBI UX JICHCTBUS.

2. Kax opranusyroTcs u3MepuTeIbHbIe KaHAIBl B CUCTEMaxX aBTOMATH3alMU U yIIPaBICHUS

3. Ha3znauyeHue 1aTYMKOB CKOPOCTH (YACTOTHI BPAICHHS), yIIIa MOBOPOTA, OIOXKEHUS (TIepEeMEIICHHS)
Y MX OCHOBHBIE XapaKTEPUCTUKU

4. CpenctBa U3MEpEHHS TEMIIEPATYPbI U IaBJICHUS U UX OCHOBHBIC XapaKTEPUCTHKH

5. Hasnauenue ypoBHEMEpOB M PaCX0IOMEPOB U X OCHOBHBIE XapaKTEPUCTUKU

6. OcHOBHBIC XapaKTEPUCTUKH ONTOBOJIOKOHHBIX JIATYUKOB

DopmMa 0TYETHOCTH:

OtueT HaOupaeTcst HAa KOMIBIOTEPE U CJIAETCs B [IEYaTHOM BHJE. B oT4eTe NOIKHBI IPUCYTCTBOBATS:
1. TwuTyneHBIA TUCT
2. TlopsaxoBblif HOMEp U HAUMEHOBAaHUE PaOOTEHI.

24



3. OTBeTHI Ha MIOCTaBIICHHBIC B Pa0OTE BOIPOCHI.
4. BeiBogsl 1o padore.

Bonpocs! juis 3a1mmThl

1. Yro o3HauaeT aBTOMAaTU3MPOBAHHAS CUCTEMA YIIPABICHUS?

2. Yrto o3HaYaeT TEXHOJIOTUIECKHI OOBEKT YIPaBIEHUs, YeM OTINIAETCS OT OOBITHOTO 00BEeKTa?

3. Kakue ycTpoiicTBa UCTIONB3YIOT IS TOJTydeHHs HHPOpMaIu 00 00hEKTe U BO3JCHCTBUS HA HET0?
4. Kakue 3aauyl pelialoTcs 1 Kakue YCTpoicTBa ucroib3ytotes Ha 1/O ypoBhe?

5. Kakue 3aaun pemiaroTcs 1 Kakue yCTPOHCTBA HCIIONB3YIOTCs Ha ypoBHe ynpasineHusi(Control level)?
6. Kakue 3ajauu pemaroTcs ¥ Kakie YCTPOMCTBA HCIOIB3YIOTCS HA BEpXHEM YpOBHE?

7. Uto obecnieunBaer SCADA cucTteMa U KTO OTBEYAET 3a HE IITAaTHBIC CUTYallUU B XOJI€ Mpollecca ypas-
nexus?

8. Ompenenure QyHKIMY TEPBUYHOTO ¥ BTOPHYHOTO MPpeoOpa3oBarelieii B JaTUHKeE.

9. Kakoii Buj CUT'HajIa MMEIOT Ha BBIXOJIC aHAJIOTOBBIM, JMCKPETHBIA M OMHAPHBIA AATYUKN?

10. HazoBuTe 1aT4MKy NPUMEHSIEMBIE B TPOMBIIIICHHOCTH, IPUBEANUTE TPUMEP NPUMEHEHHS.

3amaHus Ul CAMOCTOSITEILHON pabOThL:
IIpenycMOTpeHbl BApHAHTOM CTYICHTA.

PexoMenmanyy 1o BBINOJHEHHWIO 3aJaHMH M TOATOTOBKE K J1a0OpaTOpHOW paboTe/ ceMHHapy/
[PAKTUYECKOMY 3aHITHIO

O3H3KOMI/ITI>C$I C TCOpCTI/I‘IeCKHM MaTepI/IaIIOM, HpeIlCTaBJIeHHI)IM B ‘-IeTBepTOM pa3aene I[aHHOP'I
IUACLUIUINHEL.

OcHoBHas JUTEpaTypa

1. Konnakos, A. . CAIIP TexHOJIOTHYECKHUX MPOLECCOB: yueOHUK i By30B / A. M. KoHmakos. - 2-¢
u31., ctepeoTun. - Mocksa : Akanemus, 2008. - 272 c.

2. Cocuun, O. M. OCHOBBI aBTOMAaTH3AIMH TEXHOJOTHUSCKUX MPOIECCOB U MPOU3BOJICTB : yuel. MOco-
owue mns By3oB / O. M. CocHuH. - MockBa: Akagemusi, 2007. - 240 c.

3. [Inetnes, I'. II. ABTOMaTH3aIUsI TEXHOIOTUYECKHUX MPOIECCOB U MMPOU3BOJICTB B TETUIOIHEPTETHKEH
: yueOHuk 715 By3oB / I'.ILIInernHes. - 3-e u3n., nepepad. u gomn. - Mocksa: MDH, 2005. - 352 c.

JononHuTenpHasa aurepaTypa

4. [llummapes, B. 0. Hanexxnocts Texnuueckux cucreM : yueOHuk / B. 0. [Hummapes. - MockBan :
Axanemust, 2010. - 304 c.

5. Taprakockuii, /1. @. MeTpomnorus, cTaHIapTH3aLMSI 1 TEXHUYECKUE CPEICTBA H3MEPEHUH | YIeOHHK
st By30B / 1. @. TaprakoBckwuii, A. C. SctpeboB. - 2-e u3a., nepepad. u pom. - Mocksa : Beicimas mikona,
2008. - 213 c.

IIpakTyeckoe 3ansaTue Ned

TexHu4YecKHe cpeAcCTBa AJS 0TOOpaskeHHUs] MPOLECCOB B CHUCTeMAaX aBTOM a-
TH3AUU U YIPaABJIECHUSA
IIpeoycmompen 1 uac 6 unmepaxmuenoii popme 6 8ude mpenunea 8 Maiol epynne

[leab paGoThI:

O3HaKOMJICHHE ¢ TEXHUYECKHMHU CPEICTBAMHU OTOOpa)KEHHsI IPOLIECCOB B CHCTEMAX aBTOMATH3alNU U
YIPABJICHUS

Ilopa10K BBIOJHEHUS:

1. KpaTkue TeopeTndeckue CBEACHHUS.

2. HaifTi OCTOBEpHYIO M aKTyallbHYI0 HAayYHO-TEXHHYECKYI0 MH(POPMAILNIO Ha MPEeASIOKEHHBIE BO-
MPOCHI M COCTaBUThH aHATUTHUECKUH 0030p
1. YcrpoiictBamu otobpaxkenus napopmauuu (Y OM) Ha3pIBalOTCSl TEXHUYECKUE CPENCTBA, NpeIHA3HAUCH-
HBIC JIISI CO3/IaHUSI TMHAMUYECKUX MH(POPMAIMOHHBIX MOJIENel KOHTPOIUPYEMBIX WU YIPABISIEMBIX 00b-
extoB. J{ist aToro B YOU BXOAST MHIUKATOPHI CO CXEMaMH BBOJIa HH(GOPMAIIUHU, CXEMaMH yIIPABIICHHUS, 4 B
MHoro¢pyHkunonanebHeix YOU, padoratomux B ACY TII, Bmecte ¢ [IK.ucnons3yrores cpenctBa npeodpa-
30BaHUs, XPAaHEHUS U 00paOOTKH HH(POPMALIHH.
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YOMU npennasHavyaroTes 1uis moBbleHust 3@ dekTuBHOCTH paboThl onepatopa-texHonora B ACY TII 3a
CYET YCHJICHHUS €r0 CEHCOPHBIX, MHTEIUICKTYaJbHBIX W MCHOIHUTENBHBIX QYHKIMA. C 3TUX TOYEK 3peHust
YOWU otHOocuTcs k rpymre ycrpoiicts I'CIT s ucmonb30BaHus KOMaHIHOW HH(OOPMAIIMU B IENIIX BO3ICH-
CTBHS Ha MPOIECC U JUIS CBSI3M C ONEPAaTOpOM. B 4MCIIO 3THX yCTPONUCTB BXOAAT aOOHEHTCKHUE ITyJIbTHI, AHC-
METYEPCKUE IUTHI, TAHETH, pa3HOOOpa3HbIe CpeACcTBa KOHTPOIS U peryiaupoBaHus. Y O MOryT BHINOJIHSTD
1 QyHKOUW TpeoOpa3oBaHus, W XpaHeHus wHpopMarmn. MHorodyHKimonaasHOCTs Y OU, paznoobpazne
obnacTelt MX HCIIONB30BAHUS, Pa3HOOOpa3ue CIOCOO0B BOCIPOM3BEIACHUS WHMOPMAIHH, Pa3ININe HHXKE-
HEPHO-TICUXOJIOTHYECKUX Npu3HaKkoB YOU U psia Apyrux XapaKTEpUCTHK MPHUBOAAT K MHOTOOOPA3HIO CIO-
co0oB ki1accudukanuu u Tunuzanuu Y OW. Hammu pacnipoctpanenue cienyromue tunsl YOU [12]:

1. C 37eKTpOMEeXaHHMYECKUMH U JIEKTPOMATHUTHBIMH NPEOOpPa30BATEIILHBIMU JIEMEHTAMH: CaMOIIUIITY-
M€ TOKAa3bIBAIOIIME U PETUCTPHUPYIOIINE MPUOOPEI, rpadorocTpouTenH, andaBUTHO-IU(PPOBLIE MeYaTaro-
nue ycrpoiictea (ALITY).

2. C ucroib30BaHMEM JIAMIT HAKAIMBAHMS: ITyJIBTHI, TA0JI0, MHEMOCXEMBI.

3. C ra3zopa3psigHbIMH pUOOpaMu: TabJIO ¢ UCTIOIB30BAaHUEM TUPATPOHOB C XOJIOJHBIM KaTOIOM, ra3opas-
psIHBIC HHONKATOPHBIE MMaHENH U1 0TOOpaXeHUs 3HaKorpagruueckoi HHpOopMannu.

4. C >IIeKTPOIOMUHECIIEHTHBIME ITPHOOpAMU WHANKAITAH (TTaHENIH 1 TabJ10).

5.  C *XHAKOKPHUCTAIUTHYCCKUMH MprOopaMu (TIaHeHu 1 TabJ1o).

6. C snektpoHHO-My4eBbIMH TpyOKamu (DJIT) mpsimoro BHIEHHS - BUACOTEPMUHAIIBHBIE CPEICTBa Orepa-
TUBHOT'O B3aUMOJICHCTBUS (TUCILICH).

7. Ha 6aze DJIT ¢ npoexiueii (3KpaHbl KOJUIEKTUBHOTO TTOJIE30BaHU).

8. Omntuueckue YOU, ucnonp3yoinye 3amuch U NpeACcTaBICHHEe MHPOPMAIIUY B TOJI0rpaduIecKOM BHIIE C
MPUMEHEHUEM J1a3ePOB.

ITo xapakTepy oroOpakaemoit nH(opmanmu Y OU pa3nensroT Ha 3HAKOBBIE (Ta0JI0 HA 3HAKOCHHTE3UPY-
IONUX WHAWKATOPax, 3HAKOBBIE NWCIUIEH), rpaduueckue (PErHCTPUPYIONUE MPUOOPHI dIEKTPOMEXaHuIe-
CKHE C 3amuchio Ha Oymare u gortodymare, Ha DJIT), 3HaKorpadUUecKue UM YHUBEpCANbHbIE (MO3auYHbIC
tabyio u MuHeMocxembl, ALIITY, andaBuTHO-1IM(POBBIC AUCIIICH).

[lo mpunMny popmupoBanust cumBoia YOU pasnenstorcs Ha 3HAKOCHHTE3UPYIONIHE, 3HAKOMOIEITH-
pYIOIIME W 3HaKOTeHepupylomue. 3HakocuHTesupyromue YO ucnons3ytor o0pazoBaHne CUMBOJIA U3 OT-
ACJIBHBIX TUCKPETHBIX 3JICMCHTOB. HaanMep, B MHCEMOCXEMax HCIHOJL3YIOTCA MHCMOCHUMBOJIBL,. BbI-
CBEUMBAEeMblC JIaMIIAMH HaKanuBaHUs. B 3HaKo- 1 nu(po-CHHTE3UPYIOIINX WHAWKATOPaX CHHTE3 3HAKOB U
IUQP OCYIIECTBISETCS C MOMOIIBIO 3aKUTAaHHUS WM TallleHUS COOTBETCTBYIOLIMX MHIMKATOPHBIX 3JIEMEH-
TOB.

ITo cnocoOy (ukcanuy U3MepUTENBHYI0 HHPOPMALIIO MOXKHO npeactaButs B YOU B Buze: a) mojoxe-
HUSI yKa3aTelss Ha LIKaJle HHAWKATopa: 0) OTAETBHOrO YMCIia WM TaOJIUIbl YHCell: B) KpUBOH, IpaduKa M
UX COBOKYITHOCTH: T') TEKCTa: JI) HU300paXkeHusl (IBETHOTO, OJHOI[BETHOT'0, KOHTYPHOTO, INIOCKOCTHOTO, 00'b-
€MHOTO).

Br16op Hanmyumero tuna YOM B KOHKPETHBIX 00CTOSITENbCTBAX AOJDKEH PELIATHCS C yUYETOM MCUX0(u-
3MOJIOTHUECKMX XapaKTePUCTHK M ocoOeHHOcTel denoBeka, Tak kak ACY TII paboraer B peanbHOM Mac-
mrabe BPEMCHHU U OIICPATOP-TEXHOJIOI JOJIKCH ITPUHUMATh PCIICHUA B TCMIIC ITPOTEKAHUA TEXHOJIOT'MYCCKO-
ro npouecca. Cpean ncuxo(u3noIorHyecKuX XapakTepUCTHK OTMETUM OCHOBHBIE: 1. OBICTPOAEHCTBHE OIIe-
paropa (BpeMs peleHHs 3a/1a4l OIepaTopoM, NMPOIYCKHas CIOCOOHOCTH ONepaTopa NpU CYUTHIBAHUHM CHM-
BOJIbHOUM MH(OpMalmu); 2. TOUHOCTh pabOThl OmepaTopa; 3. HAJACKHOCTh PadOTHI onepaTopa; 4. NCUXUYE-
CKasl HaIllpsDKEHHOCTh paboThl oneparopa. Beibop tuna YOU B KOHKPETHBIX SKCITYyaTAIMOHHBIX YCIOBHAX
paloThI JOJKEH YUUTHIBATh nepedrcieHHbie ¢pakTopsl. [Ipu Beibope YOU HE00X0aMMO PYKOBOICTBOBATHCS
TEXHUYCCKUMHN XapaKTCPUCTHUKaMHU, COCTAaB KOTOPBIX O6YCJ'[OB.]'ICH OKCILTyaTallMOHHBIMU Tpe6OBaHI/I$[MI/I K
ACY TII u ncuxopu3n0IOTHICCKUMHI XapaKTePUCTUKAMHU OTIEpaTopa.

OcHoBHBIE TeXHHUYECKHE XapakTepuctuku Y OU cnenpyromye: ObICTpoaeldCcTBHE, TOYHOCTD, HHPOPMAIIU-
OHHAasi eMKOCTb, pa3peniarnias CiocOOHOCTbh, HaJIS)KHOCTh PaOOTHI.

VYcrpoiicTBa oToOpakeHHss HHPOPMAIMK BBITOTHSIIOT (YHKIIMU MHAWKAIWN WM BU3YyallU3alluy Herpe-
PBIBHBIX WJIM TUCKPETHBIX BEJIMYMH MyTeM NMpeoOpa3oBaHMs MX B T€ WIM MHBIE 3pUTENIbHBIE 00pasbl, y1o0-
HBIE 7151 OTlepaTopa M coJepiKaliue KOJU4ecTBeHHY0 nHpopmanuio. Tak kak 80% mocrynatomeii napop-
MallMy 4eJOBEK BOCIPUHUMAET Yepe3 3peHne, To Haubolee mupoko npumensitoress Y OU, oToOpakarornue
WHQOPMAIUIO B BUJIC JMHEHHBIX WM YIJIOBBIX IEepEeMEIIeHHH, rpaduKoB, TabIHIl YHCEN, PUCYHKOB. AKY-
CTHYECKHE CHUTHAIbl OOBIYHO BBIMOJHSIOT JIMOO BCIOMOraTeibHble (PYHKIHMH MPH ONEHKE COCTOSHHS IMPO-
necca (HanpuMmep, CUTHAJIH3aIUs 00 OTKIIOHEHUSX OT HOPMBI, aBapusiX U T. I1.), THOO CITy>KaT JUIsl CBSI3U OTIe-
patopa ¢ abonentamu ypoBHerr ACY TII. Ocsi3aTeNbHbIE CHUTHAIBI UMEIOT BCIIOMOTaTe/IbHOE 3HAYCHUE W
BO3HMKAIOT B Ipoliecce padOThl olepaTropa ¢ OpraHaMy YIpaBJICHHs Ha MyJbTax, IIUTax, MaHeNsiX. 3/1ecCh
WHQOPMAaTHUBHBIMH MPU3HAKAMH MOTYT CIIY>KUTH (JOpMa, pa3zMep, MECTOIOIOKEHHE KHOTIOK, PYKOATOK, Kia-
BHIII, KITFOUCH 1 T. II.
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Perucrpanus (1 XxpaHeHHe) aHAIOTOBOM W IUCKPETHOH (3HaKOBOM) MH(OpMAIMU TakXKe OTHOCHUTCS K
ocHOBHOH (hyrkmu YOU.
2. 1. TunoBkie cpeicTBa OTOOPAKEHHS U IOKYMEHTUPOBAaHUS HHQOpMAIHN
VYcrpolicTBa B3aMMOACHCTBUS C ONIEPATOPOM M MPUHIUITBI X MOCTPOEHUS
I'ne npuMeHst0TCS BUAEOTEpMUHATIBHBIE CPECTBA U UHANKATOPEI
Knaccudukamms u TeXHUYeCKIe XapaKTePUCTUKA YCTPOHCTB B3AUMOJICHCTBHS C OTIEPATOPOM.
I'te mpuMeHSIOTCS pEeruCTPUPYIOIINE M TTOKA3BIBAIOIINE IPUOOPHI
OCHOBHBIE TEXHUYECKUE XaPaKTEPUCTUKU PETUCTPUPYIOLINX U MOKA3BIBAIOIINX TPUOOPOB.
['ne nprMeHsI0TCS MyNbTHI U CTAHIIMU OTIEpaToOpa U MX OCHOBHBIE TEXHUYECKHUE XapaKTEPUCTHKHU

Nogakown

Popma OTYETHOCTH:
Otuer HaOUpaeTCs Ha KOMITBIOTEPE U CAACTCS B IIEYATHOM BHUJIC. B 0TYETE JOKHBI TPUCYTCTBOBATH!
1. TuryneHBIHA THCT
2. TlopsakoBblii HOMEP U HAUMEHOBAHHE PAOOTHI.
3. OTBeTHI Ha MOCTABIICHHBIE B pA0OTE BOIIPOCHL.
4. BwBombI 0 paboTe.

Bompocs! 1 3alUThI

1. TunoBele cpencTBa OTOOPAKEHUS M JOKYMEHTHPOBaHMS HHGOPMAITUU

2. OCHOBHBIE TEXHHUECKUE XapPaKTEPUCTHKH PETUCTPUPYIOUINX U MOKA3BIBAIOIINX PHUOOPOB.

3. Knnaccudukariyisi 1 TeXHUYECKHE XapaKTEPUCTUKU YCTPONCTB B3aUMOJICHCTBHS C OIIEPaTopoM.
4. YcTpoiicTBa B3aMMOJEHCTBUS C OTIEPATOPOM U MPUHITUIIBI KX TTOCTPOCHUS

3aJaHus i1 cCaMOCTOATEILHOM paOOThI:

IIpenycMOTpeHBl BApHAHTOM CTYICHTA.

PexomeHmanuy 1O  BBINOJHEHHIO 3aJaHMi M IMOATNOTOBKE K J1abopatopHoil pabore/ ceMuHaApy/
PAKTHIECKOMY 3aHITHIO

O3H3KOMI/ITI>C$I C TCOpCTI/I‘IeCKI/IM MaTCpI/IaJ'IOM, Hpe,ILCTaBJ'ICHHBIM B IIATOM pa3,uene I[aHHOI\/'I JUCHUITIINHBI.

OcHOBHas aUTEpaTypa

1. Konnakos, A. . CAIIP TexHOMOrn4ecKkux mpoueccoB: yueOHuk st By30B / A. WM. Kongakos. - 2-¢
u31., ctepeoTuil. - MockBa : Akagemusi, 2008. - 272 c.

2. CocauH, O. M. OCHOBBI aBTOMATH3AIMH TEXHOJOTHYECKHAX MPOIECCOB U MPOMU3BOJICTB : y4ed. oco-
oue mist By30B / O. M. CocHuH. - MockBa: Akagemust, 2007. - 240 c.

3. [Inetnes, I'. I1. ABTOMaTH3aIMsI TEXHOJOTHUYECKHUX TPOIIECCOB U MPOU3BOJCTB B TEIJIOIHEPIETHKE :
yueOnuk ans By3os / [.I1.I1nerHes. - 3-e u3s., nepepad. u gomn. - Mocksa: MDU, 2005. - 352 c.

JomonHnTENBHAS TUTEPATypa

4. lllummapes, B. 10. Hagexxnocth Texuuuyeckux cucreM : yueOnuk / B. 0. Ilummapes. - Mocksa :
Axanemus, 2010. - 304 c.

5. TaprakoBckwit, . @. Metpomnorus, craHAapTH3AIMs U TEXHHYECKHE CPEJICTBA H3MEPEHUH ;| yu4eOHUK

s By30B / . ®@. TaprakoBckuii, A. C. ScrpeboB. - 2-e u3a., nepepad. u pom. - Mocksa : Bricias mkorna,
2008. - 213 c.

9.2. MeToanyeckue yKa3aHusi 10 BHINOJHEHUIO KOHTPOJIBLHOW padoThI

KoHTposibHast paboTa BBITIONHIETCS C LEIbI0 MOJyYeHUs O0y4JaromuMHUcs 0oJiee TIIYOOKHX
3HaHUH M0 AMCUUIUIMHE, TPUOOPETEHHsI HAaBBIKOB CAMOCTOATEIBHOTO U3YUYEHHUS OTJIENbHBIX pa3je-
JIOB Kypca 10 JIUTepaTypHbIM UCTOYHUKAM, a TaK)Ke 3aKpeIuIeHUs] 3HaHWI B 00JIaCTH aBTOMaTH3a-
IIUHM, CHUCTEM aBTOMATHUYECKOTO PETYIUPOBAHUA U UX allapaTHOrO COCTaBa.

TpeboBaHust K BBIITOJIHEHUIO U OPOPMIIEHHIO KOHTPOJIBHOU pabOTHI:
Kaxip1if BapraHT KOHTPOJIBHOM paboThl COCTOUT U3 4 3a7jaHUH.
BapuaHT KOHTpOJEHOW pabOTHI BBIIAET MPETIOAABATENb MM BEIOUPAETCS TI0 IBYM ITOCIIE THIM
udpam mudpa CTyAeHTa.
K BBITOTHEHHIO ¥ OOPMIICHHIO KOHTPOJIBHOH PabOTHI MPEABSBISIOTCS CIIEAYIONIIe TpeOoBa-
HUS:
1. oT4eT KOJKEH CcolepKaTh IOCTABIEHHbIE BOIPOCHI, HEOOXOAUMBIE CXEMBI U TPAPUKH;
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2. OTBETHI JJOJKHBI OBITh IPEACTABIECHBl HA TPAMOTHOM TEXHUYECKOM SI3bIKE, B Pa3BEPHYTOM BHJE,
apryMEHTHPOBAHBI, COJEPKATh IPaUKU U COOTBETCTBYIOIINE CXEMBI.
3. 110 KaX/I0My ITOCTAaBJICHHOMY BOIPOCHI JJOJKHO OBITh CIICJIAHO 3aKJIIOYECHHUE.
4. B KOHIIE PabOTHI TOJHKEH OBITh MPUBEICH CHUCOK MCIOIB30BAHHON JIUTEPATYPHL, & B TEKCTE KOH-
TPOJIBHOM pabOThl TOJIKHBI OBITh ITPEICTABICHBI CCHUIKM HA COOTBETCTBYIOIINE JTUTEPATYPHBIE HC-
TOYHMKHU;
5. BBINIOJIHEHHAs1 KOHTPOJIbHAs paboTa MepelaeTcs Ha pelieH3MpOBaHNE PENOoAaBaATEINO.

Takke B METOAMYECKUX YKA3aHUAX COACPIKATCSA BApUAHTHI 3aJJaHUM CTYJIEHTOB U CIIUCOK pe-
KOMEHAYEMOU JIUTEPATyPHI.

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' Mid, UCIIOJb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O IMTPOIECCA 11O JUCHUIIVIMHE

— OC Windows 7 Professional
— Microsoft Office 2007 Russian Academic OPEN No Level

— AHTHBHpYCHOE ITporpamMmmHoe obecrieuerue Kaspersky Security

11. OMUMCAHHUE MATEPHUAJIBHO-TEXHUYECKOWM BA3bI, HEOBXOIUMOMI
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO AMCIUIIJIMHE

Buo Haumenosanue Ilepeuens ocnoenozo 0o60opyoo- No JIP wnu Jk
3anamus ayoumopuu 6anusn
1 3 4 5
JIk Ayn.1354 Jlaboparopus Texuude- | JlaGoparopHslii cTeHn "Diek- JIk
CKHX CPEJCTB aBTOMATU3alMU U | Tpuueckue usmepenus”, «Tex-
M3MepeHHUiA HHYECKHE CPEICTBA aBTOMATH-
3aIHN»
113 Ayn.1354 JlaGoparopus TeXHUYE- JlabopaTopHbie CTEH/IBI: I13 Nel-4
CKHX CPEICTB aBTOMATH3alMU U | «DJNEKTPUYCCKUE H3MEPCHHUSA,
M3MepeHHit «ToBepka KUII», «Texuuue-
CKHE CpPEJICTBa aBTOMATH3a-
180707053
MEPCOHAIIbHBIC KOMIIBIOTEPBI
Cp 433 Ob6opynoBanue 15- -
CPU 5000/RAM 2Gb/HDD
(Monutop TFT 19 LG
1953S-SF);npunTep HP La-
serJet P3005
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Ipunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUS
IMPOME/XKYTOYHOU ATTECTAIIUHU OBYUYAIOIIUXCHA IO JUCIUIIJIMHE

1. Onucanue GoHJa OLIEHOYHBIX CPEACTB (IIACHOPT)

Ne
KOM- DJIeMeHT KOM- DOC
Pasnen Tema
neTeH- neTeHUHn
M
[IK-3 | roToBHOCTh 1. Dranel Bo3- | 1.1. DTamsl BOSHUKHOBEHHMS U pa3BU- | Bompockl k 3a4ety
Y4acTBOBATh B HUKHOBEHHS W | TUS CUCTEM aBTOMAaTHU3aIUU 1.1.+1.2.
COCTaBJICHUH Pa3BHUTHS CHU-
QHAUTHYCCKUX | o1y aBTOMA-
0030poB U TH3AIN
Hay4YHO-
2. OcHoBHbIe | 2.1. Buabl IpoM3BOACTB € MO3MIIUN Bompocs! k 3auery
TCXHIMCCKHX cBeleHus 00 aBTOMAaTU3ALNHU 2.1.+2.5.
OTACTOB O Pe= 1 oMaTmsa- | 2-2. KommbroTepHo-
3yJbTaTaM BBI-
HOMHeHHOM pa- | LM IPOM3- OpPUEHTHPOBAHHOE IPOU3BOJCTBO
00THI, B oaro- | BOJACTBA
ToBKe mybOnuka- | 3. Buasl aB- 3.1. ACVYII: na3HayeHue, 0cOOCHHO- Bomnpocs! k 3auery
UK TI0 pe3yIib- TOMATHU3UpO- | CTH 3.1.+3.4.
TaTaM MCCIEA0- | BaHHBIX CH- 3.2. ACYTII: na3na4enue, uenu,
BaHWH U paspa- | ey yIpas- (hyHKIIMY 1 YPOBHH, 337291 Ha
60TOK J— ypoBHe aBToMatuzauuu ACYTII
3.3. UACY: Ha3HaueHue, 0COOEHHO-
CTH
4. PaszuoBun- | 4.1. ACY TII, pyakunonupyromme Bompocs! k 3auery
HOCTH aBTO- 0e3 BEIYMCIIUTEILHOTO0 KOMILIEKCA 4.1.+45.
MaTH3HpPO- 4.2 ACYTII ¢ BEIYUCIHTEITHLHBIM
BAKHELX CH- E)OMHIICKCOM, BmgoannomHM WH-
OpMAaIMOHHBIC (DYHKIIMH
CTEM yrpas- 4.31? ACY TIl ¢ BI:I)'/{I/ICJ'II/ITQJ'ILHHM
JICHUSI TEXHO-
KOMIUIEKCOM, BBITTOIHSIOIINM YIIPaB-
JIOTHHCCKUMU. | 1o o1mme (hYHKITUH B PEKUME «COBET-
npoueccamu —
4.4, ACY TII ¢ BEIYHCIUTETHHBIM
KOMILIEKCOM, BBIMTOJIHSIOUIMM (DyHK-
LMY [ICHTPAJILHOTO YIIPABJISIOIIETO
yCTpOMCTBa
4.5. ACYTII ¢ BEIYUCIHTEIHHBIM
KOMILIEKCOM, BBIITOJHSIOIIMM (DyHK-
LMW HETIOCPEJICTBEHHOTO IIU(PPOBOTO
yIpaBJICHUS
2. Bonpochl Kk 3aueTy
N Komnerenuuu AK3AMEHALIMOHHBIE Ne H HAMMeHOBA-
3 BOITPOCHI HHUE
n/n
Kon Onpenesienune pasjaeJia
1 2 3 4 5
1 IIK-3 TFOTOBHOCTh 1.1. Drambl BOSHUKHOBEHHMS U pa3Butus cu- | 1. DTalbl BO3HUK-
y4aCTBOBATh B CTEeM aBTOMAaTH3aIlUH. HOBEHUS U pa3BH-
COCTaBJICHUA 1.2. JleuieHTpalM30BaHHasA ¥ LIEHTPATIH30- THSI CUCTEM aBTO-
aHaTTMTUECKUX BaHHas Mepelaya CUTHAJIOB. MaTu3aluu
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0030pOB U Hay4-
HO-TEXHUYECKUX
OTYETOB IO pe-
3yJbTaTaM BbI-
MOJTHEHHOM pa-
0OTBI, B IOATO-
TOBKE ITyOJIHKa-
LU 110 Pe3yJib-
TaTaM Hccieno-
BaHUU U pa3pa-
60TOK

2.1. XapakTepucTHKa  TPOHM3BOJICTBEHHBIX
MPOIIECCOB U MX KJIACCH(DUKAITHSL.

2.2. Buasl cucTeM aBTOMAaTH3aIUH.

2.3. OOBeKThl PETyJUPOBaHUS U HUX CBOM-
CTBA.

2.4. KoMIbIOTEpHO-OPUEHTUPOBAHHOE IIPO-
W3BOJICTBO

2.5.00mme cBeneHUs 00 HM3MEPUTEIBHBIX
npudopax.

2. OcHOBHEBIE CBe-
IeHusa o0 aBToMa-
TH3AIHAHA TTPOU3-
BOJICTBA

3.1. Bujbl aBTOMaTH3UPOBAHHBIX CHCTEM
yIpaBlicHHs: aBTOMATH3UPOBAHHAS CHCTEMA
YIpaBICHHS IPEITPUITACM.

3.2. Buzpl aBTOMaTU3UPOBAHHBIX CHCTEM
yIpaBlicHHs: aBTOMAaTH3UPOBAHHAS CHCTEMA
YIPaBICHUS TEXHOJIOTHYECKUM MPOIIECCOM.
3.3. Bumsl aBTOMAaTH3MpPOBAHHBIX CHUCTEM
VIpaBIICHHs: WHTETPHPOBAaHHAs aBTOMATH-
3UPOBaHHAS CHCTEMA YIPABICHHUS

3.4. Ha3naueHue, 11eid U (PYHKIMK aBTOMA-
THU3UPOBAHHBIX CHCTEM YIIPABICHUS

3. Buawr aBroma-
TU3HPOBAHHBIX
CUCTEM yTIpaBlie-
HHS

4. 1. ABTOMaTH3UPOBAHHEIE CHCTEMBI
yIpaBlieHHUs TEXHOJIOTMYECKUMH TpoIiecca-
MU: QYHKIHOHHUpPYIOIIHE O€3 BEIYHCIUTENb-
HOT'O KOMIIEKCA.

4.2. ABTOMAaTH3MPOBAHHEIE CHCTEMBI
yIpaBlieHHs TEXHOJIOTMYECKUMH TpoIiecca-
MU C BBIYHCIUTEIbHBIM KOMILUIEKCOM, BBI-
MOJTHSOIINM HH()OPMAITMOHHBIE (DYHKITHH.
4.3. ABTOMaTHU3UPOBAHHBIC CHCTEMBI
yIpaBlieHHs TEXHOJIOTMYECKUMH TpoIiecca-
MH: C BBIYMCIUTENbHBIM KOMIUIEKCOM, BBI-
TIOJTHSFOIIIUM YTIPABIISIOMINE (QYHKIHH.

4.4, ABTOMaTH3MPOBAHHBIE CHUCTEMBI
yIpaBlieHHs TEXHOJIOTMYECKUMH TIpoliecca-
MH: CYIIEPBH30PHOE YIIPaBJICHHUE.

4.5. ABTOMAaTH3UPOBAHHBIE CHUCTEMBI
yIpaBlieHHs] TEXHOJOTMYECKHMH Ipoliecca-
MH: C BBIYHCIUTEIBHBIM KOMILIEKCOM, BbI-
MOJHSIOMUM (QYHKIMH MPSIMOTo mU(pPOBOro
yrpaBJICHHsI

4. Pa3HOBUIHOCTH
aBTOMAaTU3HPO-
BaHHBIX CUCTEM
yIpaBIeHUS TeX-
HOJIOTMYECKUMH
poreccaMmu

3. Onucanue noka3areseii 1 KpUTepHeB OLIEHUBAHUS KOMIETEHIHIi

Ilokazarenu Ounenka Kpurepun
3Hatb CTyneHT HOKEH BO BpeMs OTBETA I10-
(TIK-3): Ka3aTh 3HAHWS: OCHOB aBTOMAaTH3aIluN
OCHOBBI aBTOMaTH3aL[u1 MIPOU3BO/ICTBA, (PYHKIMI U ypOBHEH
MIPOU3BOJICTBA, PYHKIIMU U ACVTII; 3amay Ha ypOBHE aBTOMAaTH3a-
ypoBau ACYTII; 3anauu Ha uun ACYTII; OCHOBHBIX TEPMUHOB U
YpOBHE aBTOMATHU3AINH 3aYTEHO orpezieNieHuH, UCII0JIb3yEeMbIX B Hay4-

ACYTII; ocHOBHBIE TEpMU-
HBI ¥ OTIPEJICTICHHSI, UCTIONb-
3yeMble B HAy4YHO-
TEXHUYECKOH JTUTEPATYpE
110 BEIOpaHHOMY HarpaBJie-

HO-TE€XHUUYECKOW JTUTEPATYPE MO BbI-
OpaHHOMY HAIPABJICHHUIO MTOATOTOBKH
CTyAeHT 10KeH UMETh HaBBIKU UC-
TOJIb30BAHUS U3MEPUTENBHBIX MPHOO-
POB, OCHOB aBTOMaTH3aI[MH1 MPOU3BOJI-
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HUIO TOJATOTOBKU CTBa, pabOTHI € TaOOPATOPHBIMU MaKe-
TaMH Pa3JInYHbIX YCTPOICTB, IOCTa-

YMmern TOYHBIM YPOBHEM [TOHMMaHUs MaTepua-

(TIK-3): J1a 10 BRIOPAHHOMY HAITPABJICHUIO MO/-

IPUMEHATh U3MEPUTEIIbHBIE TOTOBKH.

puOOpPHI, HAXOJUTH JOCTO- CryneHT BO BpeMsl OTBETa JOJDKEH IIPO-

BEPHYIO U aKTyaJIbHYIO J€MOHCTPHPOBATh YMEHUS: INPUMEHSTb

Hay4YHO-TEXHUYECKYIO UH- U3MEpUTENbHBIE TPUOOpPHI, HAXOIUTh

(bopMantIo U COCTaBIIATh JOCTOBEPHYIO M aKTyaJlbHYIO Hay4HO-

AHATUTUICCKUE 0030phI U TEXHUYECKYI0 WH(POPMAIUI0O U COCTaB-

OTYETHI 10 pe3yIbTaTaM JSTh aHAJTUTUYECKHE 0030pbl M OTYETHI

IIPOBEICHHON pabOThI 0 pe3ysbTaTaM MPOBEICHHON paboThI

Baanern

(IK-3): He3a4TeHO OTBeT cOIEpKUT IpyOble HETOYHOCTH.

OCHOBBI aBTOMATU3aLUU Ha pomnosHuTenbHBIE BOMPOCH IIPETNO-

MIPOU3BOJICTBA, DYHKIIMH | JlaBaTensl OTBEYaeT HEYBEPEHHO U He-

ypoBHu ACVYTII; 3anaun Ha yOEIUTENbHO WM HE MOXET OTBETHUTD.

YpOBHE aBTOMATHU3ALUH

ACYTII; ocHOBHBIE TEPMU-

HBbI U ONPEJIENICHUS, UCTIONb-

3yeMble B Hay4HO-

TEXHUYECKOW JIUTEpaType

110 BEIOpaHHOMY HaIlpaBJie-

HUIO MTOJITOTOBKH.

4, MeToauueckue MaTepuajbl, OoNpeEacJadAIomMe Ipoueaypbl OUCHUBAHUA 3HaHHﬁ,
yMeHHﬁ, HABBIKOB H OIIBITA J€ATCJIBHOCTHU

Hucuunnuna «Vctopust oTpaciau u BBEJEHHE B CHELMAIBLHOCTD » HaIpaBlieHAa Ha 03HAKOM-
JIeHHe C OCHOBaMH aBTOMAaTH3allMK MPOu3BOACTBa, GpyHKuusmu U ypoBHsmu ACYTII; 3anauamu
Ha ypoBHe aBToMaTu3auuu ACYTII; oCHOBHBIMU TEpMUHAMH U ONPENEICHUSIMH, UCIIOIb3YEMBIMU
B HAYYHO-TEXHUYECKOW JIUTEpaType MO BHIOPAHHOMY HAIMpPaBJICHHUIO MOATOTOBKH, COBPEMEHHBIMU
TEXHUUYECKUMHU CPEACTBAMH aBTOMATHU3AIMH, a TAKXKE MOJyYeHUSI MPAKTHUYECKUX HABBIKOB paOOTHI
C U3MEPUTEIILHON anmnapaTrypou.

N3ydyeHne qUCHUIUIMHBI TpelyCMaTpUBAET:

— JIeKIUH,

— MPAaKTUYECKUE 3aHSITHS,

— CaMOCTOSATENIbHYIO padoTy,

— 3auer.

B xone ocBoeHust paznena «3ITanbl BOSHUKHOBEHHS M Pa3BUTHUSL CUCTEM aBTOMATH3ALIUN
CTYJEHTBI JJOJKHBI 03HAKOMUTBHCS C OCHOBHBIMU MOHSTUSIMU U OIIpPEAETICHUSIMU B 00J1aCTH aBTOMa-
THU3alMY, 3TalaMH BO3HMKHOBEHHS M Pa3BUTHS CUCTEM aBTOMAaTHU3ALMH, JCLIEHTPATU30BAHHOW U
LEHTPaIN30BaHHON Nepejauell CUTHAJIOB.

B xozne ocBoenus pasnena «OCHOBHBIE CBEIEHUS 00 aBTOMATU3aIllUHM MTPOU3BOJICTBA» CTY-
JEHTBl JTOJKHBI O3HAKOMHUTBCS C MPOU3BOJICTBEHHBIMH IPOLIECCAMU C TMO3HUIMIA aBTOMATH3allUU,
TEXHOJIOTHYECKUMH O0BEKTAMH YIPABICHUS, KOMIBIOTEPHO-OPUEHTUPOBAHHBIM ITPOU3BOJICTBOM, a
TaK)Xe ¢ OOIMHUMH CBEACHUSMHU 00 M3MEPUTEIBHBIX TPUOOpPaAX.

B xone ocBoenus pazznena «Buabl aBTOMaTU3WpPOBaHHBIX CHCTEM YIpaBleHUs» U «Pa3Ho-
BUJTHOCTH aBTOMAaTHU3UPOBAHHBIX CHUCTEM YIPABICHUS TEXHOJIOTHYECKHUMH MPOLECCAaMM» CTYIEHTHI
JOJKHBI 03HAKOMHTHCS ¢ Buaamu U ocobenHoctsmu ACYIL, ACYTII, UACY; dynkuusmu, 3aja-
yamu 1 ypoBHsiMH ACY TII, a taxxke pazHoBuaHocTssMH ACY TII no nannuuio BK 1 BeinmosiHsIEMBIX
UM (QYHKIHI.
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B mporecce mpoBeacHUsT MPaKTUYECKUX 3aHATHH MPOUCXOAUT (OPMHUPOBAHWE TPAKTHYE-
CKHX HABBIKOB pa0OTHI C U3MEPHUTEIHHOM TEXHUKOW, TEXHUYECKIUMH CPEJCTBAMH aBTOMAaTHU3allNH, a
TaK)Ke 3aKperyicHue 3HaHUM, TOTYYCHHBIX Ha JICKIIUSIX U IIPH CAaMOCTOSATEILHOM padoTe.

[IpoBenenue 3ayeTa HAMpaBJICHO HA BBISBICHUE 3HAHWM CTYAEHTOB MO M3y4aeMOW AUCLH-
mirHe. OCHOBHbBIE TTOKA3aTeNd, KPUTEPUU OLICHUBAHUS YPOBHSI OCBOCHHSI KOMIIETCHIIMUA, a TaKke
BOIIPOCHI K 3K3aMEHY MPUBEACHBI B MPUTIOKEHHUH 1.

Pabota ¢ nmuTepaTypoil SBISICTCS BaKHEHIIIMM 3JIEMEHTOM B TOJYYCHHH 3HAHUHW 1O JTUCIH-
wmHe. [Ipexae Bcero, HEOOXOAMMO BOCIIOIB30BATHCS CIHCKOM PEKOMEHIYEMOW IO JTaHHOM IucC-
UUIUIMHE JUTEepaTypoi. JlonoJHUTEIbHBIE CBEICHUS 110 U3y4aeMbIM T€MaM MOKHO HAaWTH B MEPHUO-
nuyeckoit neyatu u MHTEpHETE.
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IMpunoxenne 2

AHHOTAIIUA
paboueii nporpaMMbl TUCIANIMHBI
HcTopusi oTpac/iu v BBe/leHHE B CIENMATbHOCTD

1. Heab u 3aaa4n TUCHUILIHHBI

[lenpro W3y4deHHs] IUCHMIUIUHBI SBISETCS O3HAKOMIICHHE OOYYalOUIUXCS C BBIOPAaHHBIM
HalpaBJeHUEM, OOIIMMH CBEJICHUSIMH O COBPEMEHHOM YPOBHE aBTOMATH3AIlUU TEXHOJIOTHYECKHX
MPOIIECCOB, MPOOIEMaMH U 33]Ja9aMi aBTOMATHU3AIMH B HACTOSIIIEE BPEMSL.

3amaueil U3ydeHHs JUCIUIIINHBI SBIISCTCS IPUOOPETEHUE 3HAHUN O UCTOPUH Pa3BUTHS aBTO-

MaTu3aluy, TPUHIMIAX MOCTPOCHUSI aBTOMATHU3WPOBAHHBIX CUCTEM, IMpoljeMax M 3ajadax aBTO-
MaTH3allii B HACTOSAIIEE BPEeMs, a TAK)KE YMEHUN COCTABJISATh aHATMTUYECKUE 0030pBI M HAYYHO-
TEXHUYECKHUE OTUYETHI IO PE3yJIbTaTaM BBIIOJIHEHHON paOOTHI.

2. CTpyKTypa IMCHUILIUHBI

2.1 Pacnpenenenne TPyJOEMKOCTH IO OTACIBHBIM BUIAM YYeOHBIX 3aHSATHH, BKIIOYAs CaMOCTOSI-
TeNbHYIO0 paboTy: nekuuu — 17 yacoB, mpakTuueckue 3aHsATUS — 17 yacoB, caMOCTOSTEIbHAS
pabora cTyaeHToB — 38 4acos.

OO01m1ast TPYA0€MKOCTh JUCIUILIMHBI COCTaBJsIeT 72 yaca, 2 3a4eTHBIX €JMHUIIBI

2.2 OCHOBHBIE pa3/eiibl TUCIUILIHHBIL:

1. Drarbl BOSHUKHOBEHUSI U Pa3BUTHUS CUCTEM aBTOMaTH3aLUU

2. OcHOBHBIE CBe/IeHUs] 00 aBTOMaTU3alluH [TPOU3BO/ICTBA

3. Buasr aBTOMaTH3UPOBAHHBIX CHCTEM YIPABICHHS

4. Pa3HOBUAHOCTH aBTOMATH3MPOBAHHBIX CHUCTEM YIIPABJICHUS TEXHOJIOTMYECKUMHU IpO-
eccamu.

3. [lnanupyeMsble pe3yJbTaThl 00yueHHs (MepeyeHb KOMMETEeHIHI)
[Tporniecc u3yueHus: AMCUUILIMHBI HATIpaBlieH Ha (OpMHUpPOBaAHUE KOMITETEHIUU:
[1K-3 - TOTOBHOCTH YYacTBOBaTh B COCTaBJICHUH AHATUTHYECKUX O030pOB M HAYYHO-
TEXHUUYECKUX OTYETOB IO pe3ysbTaTaM BHIMOJHEHHOW paOOThI, B IOJATOTOBKE MyONMKAIUil Mo pe-
3y/lbTaTaM UCCIEI0OBaHUI U pa3paboTok

4. Bux npoMeKyTOYHON aTTecTallMU: 3a4€T
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IIpunoxenue 4

OOHJA OMEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JIUCHUIIJIMHE

1. Onucanue ¢oHIa OLIEHOYHBIX CPeACTB (IIACMOPT)

Ne Jj1eMeHT
KOMIIe- KOMIIEeTEeH- Pa3zgen Tema DOC
TEHIUH 197071
[1IK-3 TOTOBHOCTH 1. Dransl BO3- 1.1. Drans! Bo3uukHOBeHus 1 | Otuetsl mo I13

y4acTBOBaTh HUKHOBEHUYI U pa3BUTHUA CUCTEM aBTOMAaTU3a- BOHpOCBI JUTA cobe-
B COCTaBJIe- pa3BuTHs cucTteM | UM CCnoBaHuA
HUH aHaJIH- aBTOMAaTH3aLUHU
THyeckux 00- | 2. OcHOBHEIE 2.1. Bunbl npousBoacts ¢ mo- | Otuets mo 13
30POB U cBeleHus 00 aB- 3UITMH aBTOMATH3AIIH Bompocsr miist cobe-
Hay4HO- TOMATU3aIMH 2.2. KommnerotepHo- CeJI0BaHMs
TEXHHYECKUX | MPOM3BOJICTBA OPMCHTHPOBAHHOC IPOM3BO-
OTYETOB T10 cTBO
pesynbratam | 3. Bunel aBToma- | 3.1. ACVYII: nasnadenue, oco- | Oruerst mo 113
BBITIOJIHCH- TU3UPOBAHHBIX OCHHOCTH BOHpOCBI JJIA cobe-

HOM paboTHI,

B ITOJITOTOBKE
myOoauKanui

10 pe3yJbTa-
TaM UCCIIE0-
BaHUU U pas-

paboTok

CUCTEM YyIpaBJie-
HUs

3.2. ACYTII: naznauenwue,
nen, GyHKIMY ¥ YPOBHH, 3a-
Jlauu Ha YPOBHE aBTOMATH3a-
muu ACYTII

3.3. UACY: Ha3naueHue, oco-
OCHHOCTH

CCAOBaHUA

4., PazHOBUIHO-
CTH aBTOMAaTH3HU-
POBaHHBIX CUCTEM
VIIPaBICHUS TEX-
HOJIOTHYECKHMU
MIPOIIECCAMH.

4.1. ACY TII, pyHkumoHupy-
foLue 0e3 BEIYMCIUTEILHOTO
KOMILIEKCA

4.2 ACYTII ¢ BEIUMCIUTEID-
HBEIM KOMIUIEKCOM, BEITTOJTHSI-
FOLUM UHPOPMAIHOHHBIE
hyHKIIH

4.3. ACY TII ¢ BeIUACIIUTEN -
HBIM KOMILUIEKCOM, BEIIIOJI-
HSIOIIMM YIIPABJISFOIIUE
(YHKIIMY B PEIKUME «COBET-
YUKa»

4.4. ACY TII ¢ BEIUHCIUTET -
HBIM KOMIUIEKCOM, BBITIOJIHS-
IOLTUM (DYHKITUH [IEHTPAJIBLHO-
ro YIPAaBJISIFOLIETO YCTPOKUCTBA
4.5. ACYTII ¢ BBIUHCIUTEID-
HBIM KOMIIJIEKCOM, BBITTOJIHS-
FOIIUM (PYHKIIMH HETIOCPE/I-
CTBEHHOT'O ITU(PPOBOTO yIpaB-
JIEHHUA

Otuers! o 113
Bomnpocsr amist cobe-
CeJIOBaHHS
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2. Onucanue noka3areseii 1 KpUTepHeB OLlEHUBAHUS KOMIeTeH Mt

Iloka3arenu Ouenka Kpurepun
3HaTh Bo Bpems 3amuThl paboT CTyIEHT
(TIK-3): OTBETHJI HA IMOCTaBJICHHBIE MPETIO-
OCHOBBI aBTOMATH3AIMU TTPOU3BO/I- JlaBaTelIeM BOIPOCHI, II0Ka3aB
ctBa, Gynknun u yposHu ACYTII, 3HAHUSI: OCHOB aBTOMATHU3AIMU
3a/1a4i Ha ypOBHE aBTOMAaTU3ALIUN MIPOU3BOJICTBA, PYHKIIMA U YPOB-
ACYTII; ocHOBHBIE TEPMUHBI U OTIpE- Heilt ACYTII; 3agau Ha ypoBHE
JIEJIEHUs, UCIIOJIb3YEMBIE B HAYYHO- apromatuzanuu ACYTII; ocHoB-
TEXHUUYECKOH JITepaType o BEIOpaH- HBIX TEPMUHOB U ONPEICICHUN,
HOMY HAIPaBJICHUIO MOJIIOTOBKU HCIIONb3YEMBIX B HAYYHO-
TEXHUUYECKOH IuTepaType 1Mo BhI-
Ymerb OpaHHOMY HaNpPaBICHHUIO OO~
(TIK-3): TOBKW;
MPUMEHSATh W3MEpPUTETbHBIE MPUOO- MOKa3aB HABBIKU BIIAJICHUS: OCHO-
PBl, HAXOAUTH JOCTOBEPHYIO U aKTy- 3a4TeHO BaMU aBTOMAaTU3alUU TPOU3BOI-
ATbHYIO HAYYHO-TEXHUYECKYIO HH- cTBa, QYHKIHMSAMU U YPOBHSIMHU
dbopMaIuio U COCTaBIATh AaHATTUTHYE- ACYTII, a taxxe MOHUMaHUS Ma-
cKkue 0030pbI U OTYETHI IO PE3yJIbTa- TepHalia ¥ ClIOCOOHOCTH BBICKA3bI-
TaM MPOBEACHHON pabOThI BaHUs MBICJICH HAa HAYYHO-
Baagern TEXHUYECKOM SI3BIKE;
(TIK-3): JEMOHCTPHUPYS YMEHUS: IPUMe-
OCHOBBI aBTOMATH3AIUU TTPOU3BO/I- HSATb W3MEPUTEIIbHBIE TPUOOPHI,
ctBa, pynkuuu u yposau ACYTII, HAXOIHUTh TOCTOBEPHYIO U aKTYy-
3a/1a4 Ha ypOBHE aBTOMAaTU3ALIUN ATHHYIO HAYYHO-TEXHUYECKYIO
ACYVYTII; ocHOBHBIE TEPMUHBI U OIIpe- uH(GOPMAIIUIO U COCTABISAThH aHa-
JIeJICHUS!, UCTIOJIb3yeMble B HAYyYHO- JUTUYECKHE 0030pHI M OTYETHI 110
TEXHUUYECKOH TUTepaType 1o BEIOpaH- pe3ynbpTaTaM MpoBeIeHHOM pabo-
HOMY HAaIPaBJICHUIO TTOJITOTOBKH. TBI
HE3a4YTEeHO Bo Bpemst 3amuThl paboT CTyIEHT

HC CMOTI" 1aThb OTBCTHI HA ITOCTAaB-
JICHHBIC IPCTIOJaBaTCIIEM BOIIPO-
Chbl, UJIM OTYCT BbI3BIBACT HAPCKaA-
HUA.
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[TporpaMma cocTaBiieHa B COOTBETCTBHH C (eIepaATbHBIM TOCYIapCTBEHHBIM 00pa30BaTENIb-
HBIM CTaHJapTOM BBICIIEr0 0O0pa30BaHUs IO HampasieHU0 noarotoBku 27.03.04 «YmpasneHnue B
TEXHHUYECKUX cucteMax» oT 20 okTsops 2015 r. Nel171

A5 HaOopa 2014 roaa: u yuebusm mmanom @I'BOY BO «bpl'Y» ans 3aounoii popmbl 00ydeHus
ot 03.07.2018 Ne 413 (nmepeyTBepkAEH B HOBOM PEIAKIIHH)

st Haoopa 2015 roaa: u yueoubm wianom @I'BOY BO «bpl'Y» st ounoit hopmbl 00yueHus OT
04.12.2015 Ne 768, 3aouHoii popmbl o0yueHus ot 04.12.2015 Ne 768

IIporpammy cocraBui:

T.B. Temrenenckas, ct. npenoaaBatenb kadeapsr YTC

Pabouas nporpamma paccMoTpeHa 1 yTBepkAeHa Ha 3aceqaHuu kadeaps YTC

0T « » 2018 r., mporokon Ne

3aBenyrommii kageapoit YTC Urnarses 1.B.
COT'JIACOBAHO:

3aBeayronuii Beimyckaromiei kageapoi YTC Hrnarses 1.B.
Hupextop OuOIMOTEKH Cotnuk T.®D.

Pabouyas nporpamma o006peHa MeToAn4ecKo KoMuccuen dakynprera JuA

OT « » 2018 r., mpoTtoxos Ne

[Ipencenarens MeToM4eCKOi KOMUCCHH (hakyIbTeTa DUA VnbsHoB A /L.
COT'JIACOBAHO:

HauanpHuk

y4e0HO-METOINYECKOTO YIIPABIICHUS Hexesen I'.11.

Peructpanmonssiit Ne
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