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Copep:xanne nporpamMmsl
(110 AMCLMILIMHE «ABTOMATU3aLMS U yIPaBJIeHHE TEXHHUYECKHUMH CHCTEMaMHU B
METALTYPIUN»)

BeTtynurenbHble UCTIBITaHUS TIpeAHA3HAUYEHBI UL ONpeeIeHUs] paKTHYe-
CKOH U TEOpeTUYECKON MOJrOTOBJIEHHOCTH 0akajiaBpa M CIelHaTucTa; IPOBOAST-
Csl C LIeJIBIO OIpe/eNieHUs] COOTBETCTBUSI 3HAHWM, YMEHHH U HaBBIKOB CTY/IEHTOB
TpeOOBaHUsIM O0yUeHHUs B MarucTparype o HanpasieHmnto 27.04.04 «YnpasieHue
B TEXHUYECKUX CHCTEMAaX.

BeTynuTenbHble UCIBITAHUS MPOBOJASITCSA MO pazjefiaM 0a30BbIX M CIELU-
ANBHBIX JTUCUUILIIUH:

- MaTeMaTuka U (pu3uKa (s onpe/ieNieH|s] YPOBHS GyHIaMeHTaJlIbHOH MOJ-
TOTOBKH CIeLHaIucTa Uik OakataBpa);

- TeXHUYECKHE CPEeICTBA aBTOMATHU3AIUH:

- CCTEMBbI aBTOMATH3alUU TEXHOJIOTHYECKUX MPOLECCOB U ITPOU3BO/ICTB;

- TEOPHsl aBTOMATHYECKOTO yIIPABICHHUS.

Tema 1. bazoBble NOHATHA MATEMATUKH

1. Marpuupl, JeHCTBUS HaZ HUMH, PAHT MaTPHULIBI, MUHOPBI.

2. BexTopHas anrebpa, CUCTeMBbl KOOPIUHAT.

3. @yHKuuy ofHOM nepemMeHHoH. [Ipenen, HenpepbIBHOCTS, MPOU3BOAHAS.

4. HeonpeneneHHbli U onpeneseHHbId uuterpai. [punoxenus.

5. OYHKLIHUU HECKOJIbKHX MepeMeHHBIX. J(UBepreHuus, rpaAueHT, J1€MEHThI
Teopuu BeKTopHOro nojs. Gopmyna Teinopa.

6. OcHOBHBIE BHJIbI OOBIKHOBEHHBIX AU(depeHIIHANBHBIX YPaBHEHUH: B
pa3aesAIoIMXCs NTIepeMEeHHBIX, JIMHeHHbIE MEPBOro MOpsiKa, ¢ TMOCTOSHHBIMH KO-
yppunuentamu. CylecTBOBaHHE U €IMHCTBEHHOCTD PEIIeHMUS.

7. Hexotopsle BUbl YpaBHEHUH MaTeMaTU4eCKOH (U3UKH: ypaBHEHUE Tell-
JIONPOBOJHOCTH, YypaBHeHHe KojeOaHuit cTpyHbl, ypaBHeHue Hasbe-Crokca.
Kpaesble 3anaun. MeTob! pelieHui.

8. ba3oBble MOHATHUS TEOPUH BEPOSITHOCTEH M MAaTeMAaTHUYECKOH CTaTUCTUKU
— BEPOSITHOCTb, MAaTEMaTHYECKOe OXUAaHUe, (PYHKIIMH paclpe/Ie/eHHs, HOpMalb-
HOE paclpe/iesieHle, JUCIePCHsl, KOPPEeIsLIUs.

Tema 2. HacTHble Bonpochbl GH3HKH

1. IlonATHE TemMmepaTypHOro ¥ KOHLEHTPAaLMOHHOro nosiel. CTallMoHapHbIE
M HecTallMOHapHble npolecchl. Buabl npoueccos tenio- Macconepenoca (TMII),
uX ¢Qusudeckas npupoga. OCHOBHbIE KayeCTBEHHbIE XapaKTEPUCTHUKHU ITPOLECCOB
TMII: noHATHS O MOJAX TeMIlepaTyp U KOHLEHTpAIMi, KOJHdecTBE Telja U Mac-
Chbl, TIOJHBIX TOTOKAX M MX IUIOTHOCTSX. MoJteKyssipHasi TErUIONPOBOJIHOCTL U
auddys3us.

2. OcHOBHBIE TOHSTHUS THIPO- U Ta30JMHaMHKH. MneanpHas U peajbHas
cpena. CeoboaHOE M BBIHYKJEHHOE TeUeHHe, XapakTep ABHKeHHUs cpenbl. ['uapo-
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JUHAMHYECKHH, TeIIOBOH U NH(QY3UOHHBIH MOTpaHUYHbBIE CIIOH, HX 00pa3oBa-
HHE, CTPYKTYypa.

3. TennooOMeH — KOHBEKTHBHBIN, paJHAllMOHHBIH, TEMJIONPOBOIHOCTLIO.

4. YpaBHeHusl BHKEeHHs — 0000ILIEHHBIe KOOPAHHATHI, IPHUHIMIT HAWMEHbIIIe-
ro nencTBust, GyHKIUs Jlarpanka CBOOOHON MaTepUabHOM TOUKH, CHCTEMBI TOYEK.

5. 3aKOHBI COXpaHEeHHUs — SHEPIUsl, UMITYJIbC, MOMEHT UMITYJIbCa. Y paBHEHMS
JIBHOKEHHUsI TBEPJIOTO Tena.

6. DIeKTpOCTaTUYECKOE I10JIe MPOBOJHHUKOB, IUIOTHOCTE TOKA W IPOBOIHM-
MOCTb.

7. IlocTossHHOE MarHATHOE I10JIe, IBIKEHHE KUJAKOCTH B MArHUTHOM IIOJIE.

8. MneanbHas )KMKOCTh, ypaBHEHHE HENPEPHIBHOCTH, YpaBHeHUe Ditepa.

9. YpaBHeHUS! IBHKESHHSI BSI3KOH JXHUIKOCTH, HECIKUMAEMast )KUIKOCTh.

Tema 3. Texnuueckue cpeacTBa aBTOMATH3ALHHU

1. CTpyKTypbl JIOKaJIbHBIX, LEHTPATH30BAHHBIX CHCTEM aBTOMATHYECKOIO
KOHTPOJISL ¥ PErYJIMPOBaHUs, aBTOMAaTU3HPOBAHHBIX CUCTEM YIIPaBJIEHHUS TEXHOJIO-
THYECKUMHU mponeccaMu. Kiaccel UCITONb3yeMbIX TEXHUYECKHX CPEACTB (yCTpou-
CTBa TOJIy4YeHHMs, Nepeaayuu, Npeodpa3oBaHMsl, XpaHEHUS U OTOOpaKeHHUsT UHPOp-
MalKH, UCTIOJHUTEIbHbIE MEXaHU3MBbI, PEryJIHPYIOIIHE OPraHbI).

2. Metoapl cTaHAApPTU3ALUHU B NPOU3BOJACTBE TEXHMYECKUX CPEICTB aBTO-
MaTHu3auuu. ArperaTHpoBaHue ¥ YHUGHUKALUs. DIeMEHTHBIN, OJOYHO-MOLYIbHEIH
M arperaTHbId MPUHLMIIBI HCIIOJHEHUS] TEXHUYECKUX CPE/ICTB aBTOMATU3ALUU. AT-
peratHble KOMIUIEKChl aBTOMATH3AL[UH.

3. DIeKTpoMexaHHUYeCKUe IeMEHThl aBTOMATHKH. AHAIOrOBBIE JIEMEHTHI -
NOTEHIIHOMETPUYECKHE, TEH30METPUUYECKUE, HHIYKTHBHBIC, €MKOCTHBIE, Mbe30-
asiekTpudeckue. [IpyHLMN AeHcTBUA, CTaTHYeCKHE XapaKTepUCTHUKH, TpaKTHue-
CKoO€ rprMeHeHue. JIMCKpeTHBIE 2JIEMEHTHI - peJie, KOHTAKTOPBI, IEPEeKITI0OYaTeH.

4. DNeKTpOHHBIE 3JIeMEHTHl aBTOMATHKH. MHTerpaibHbIE OMEPALHOHHLIE
yeumurenu. [IpumeHenure onepalliOHHBIX YCUIHTENCH B QyHKIHOHAIBHBIX OJI0KaxX
arperaTHbiX KOMIUIEKCOB. TupucTropsl. OCHOBHbIE XapaKTePUCTHKH M METO/IbI
ynpasieHus. Mcnonp3oBaHue TUPUCTOPOB B IYCKOBBIX YCTPOHCTBAX W YCHIIHMTE-
NSX [0S yIpaBleHUs HCIIOJHUTEIBHBIMM MeXaHu3MaMu. HasHavyeHue, NpHHLMIT
NeUCTBUS, 0COOEHHOCTH (oTorpeodpazoparteneil ¢ BHYTpeHHUM GOTO3DPEKTOM 1
BEHTUJIBHOTO THITa (POTOPE3UCTOPH], GOTOAHOIE], (HOTOTPAH3UCTOPHI, (GOTOTUPH-
cTopbl). ONTPOHBI - HA3HAYEHHE, NPUHLUI JeHCTBUS, NMPUMEHEHHE B CPEICTBaX
aBTOMAaTH3aLUH.

5. OCHOBBI TEOpUH pacyeTa CTATHYECKHUX H JTUHAMHYECKHX XapaKTePHUCTHK
9JIEMEHTOB IHEBMO- W TI'UApPOAaBTOMAaTHKH. [IHeBMaTHueckHe W THUIpaBIHYECKHE
conporusiaenus. Knaccudukanus apocceneit 1 ux xapakrepuctuku. [THeBMaTHUe-
CKHE U TUApaB/IMYECKHUe Kamepbl. [JuHaAMUKa MPOTOYHBIX U IITyXHX IHEBMaTHYe-
CKMX W I'MJpaBiuyecKuX kamep. [IHeBMaTuyeckue W rujpaBindecKue TPyOoIipo-
BOJIbI KaK CHCTEMBI C pacrpe/ieJIeHHbIMH [TapaMeTPaMH.

6. DeMeHTBI THEBMaTHYECKUX CUCTEM yIpasienus. [IpeobpazoBaTelis THIIA
«corjio-3acionka». HasHayenue, NpuUHUMN AEHCTBHUS, KOHCTPYKTHBHBIE Ppa3HO-
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BUJHOCTH. ATperatHble YHU(QULHUPOBAHHBIE CHCTEMBI. DJIEMEHTBl JUCKPETHON
TEXHMKH: pejle CPaBHEHMS, HEBMOXJIEKTPHUYECKHE H 3JIEKTPOIMHEBMATHYECKHUE
npeoOpa3oBaTeny, KjianaHbl. DJIeMEHTHI HENPEePhIBHON TEXHUKH: PErYIHPYEMbIe U
HeperynupyeMbie JIpOCCEH, ITOBTOPUTEIH, 3JIEMEHTHI CpaBHEHMS, YCHUJIUTENH,
CYMMAaTOpbl, YMHOXHUTENH. DJIEMEHTHl yIpPaBJIE€HHs U CHTCHAIU3ALUH: THEBMO-
TyMOJIep, KOHEUHBIH BBIKIIIOYATEN b, THEBMOK-HOIIKA.

7. IlpombluieHHble  perynsTopbl. Kiaccudukanus peryssiTopoB. 3aKOHbI
pEryJIMpOBaHus, CTPYKTYPHBIE CXE€Mbl IPOMBILIUICHHBIX PErysTOPOB, UX Tepeaa-
To4HBIe QyHKUUHU. OOJIACTh HOPMAIBbHOU PabOTHl peryinsTopa. Peanuszanus cTaH-
JApTHBIX 3aKOHOB peryJupoBaHus B LM poBoii hopme.

8. Dnextpuueckue peryisTopel. OcoOeHHOCTH U 001acTh IIPHUMEHEHHS.
IIpubopHble no3unuoHHble perynstopsl. [IporpaMMuslil perynstop. [pomopiuo-
HaJIbHLIN perynsaTop (OamaHcHoe pese). ArperaTHble KOMILIEKCHI. MIMIyJbCHBIN
perynsrop, NpuHUHMN AedcTBUsA. OO00ILIeHHAs CTPYKTYpHas cxema Hu(poBOro pe-
rynstopa. [TporpammupyeMble MEKPOIPOLECCOPHBIE KOHTPOJIIEPHI.

9. McriolHUTENBHBIE MEXaHW3MBI NMPOMBIIUIEHHBIX perysstopoB. Kmaccu-
(Guxanus, TpeboBaHus. ITHeBMaTHueckue, THIPABIMYECKUE, DJIEKTPUIECKHUE HC-
NOJIHUTEIbHbIE MexaHUu3Mbl. OCHOBBI pacyerTa.

10. Perynupytoiue opransl. Kiaccudukanus. O6nact nNpuMeHEHHs, Xapak-
TEPUCTHUKH, OCHOBBI pacueTa. J{poccelibHble, JO3UPYIOIIUE PEryIHPYIOIIHE OpPraHbl.

11. Kontposepsl. Knaccudukanus. OcobeHHocTH apXuteKTypsl. [Ipouec-
COpbl KOHTposiepoB. O01Last CTpyKTypa KaHAJIOB BBOJAA - BBIBOJA aHAJIOTOBBIX U
JUCKPETHBIX CUIHaNOB. OpraHu3aius yCTpOMCTB CBsA3H ¢ 00beKTOM. OCOOEHHOCTH
MOAKIIFOYEHHUS] HUPPOBBIX JATYHKOB U YCTPOUCTB K KOHTPOJUIEPAM.

12. Ca3p B cranmaprax RS232, RS485. ®opmarel MOCHUIOK, MPOTOKOIIBL.
IIpoMblileHHbIE ceTH. APXUTEKTYpa, YIIpaBJeHHEe B CETAX, METOMABI JOCTYIIA K KaHa-
i1y. CBs3b KOHTPOJLIEPOB B cucTeMy. CBSI3b C JIOKATBHBIMH CETAMHU ITPEANPUSATHS.

13. SI3pIKM TEXHOJIOTMYECKOro IMporpammupoBanus, crangapt [EC-1131-3.
Ionsatne o SCADA-cucremax. OcHoBHbIe QyHKIHH, cTpykTypa SCADA-cHCTEM.

Tema 4. CucTembl AaBTOMATH3AIHH TEXHOJIOTHYECKHX MPOLECCOB H
NPOU3BO/ICTB

1. IlondaTHe 00 aBTOMATU3UPOBAHHBIX U ABTOMATHYECKHX CHCTEMAax yIIpaB-
JeHHs. YIpaBJIeHHE NPEJIPUSITHEM 0 2-X U 3-X YPOBHEBOHW HEpPapXHU: CTPYK-
TYpHBIE CXEMbI; 3a7a4Yl U TeXHUYECKHE peLUeHUs Ha OT/ACNbHBIX YPOBHSIX Hepap-
xuu. Muterpuposannsie ACY KpyNnHBIMH IPOMBIIUIEHHBIMH MPEIMPUATHIMHE.

2. OcHoBHBIE (DyHKLMM M THNOBas (yHKIHMOHaNbHas cTpykTypa ACY TII.
OcHosuble Buabl odecrieueHnss ACYTIIL. OcHoBHbIE TEHAEHLIUU U MPOOIEMBI pas-
BuTusd ACY TII B oTeuecTBEeHHOW XUMHUYECKOM MTPOMBIILIEHHOCTH.

3. MeTosl ompesiesleHUss CBOWCTB M XapaKTEPUCTUK 00BEKTOB. AHAIUTHYE-
CKH€ METOJbI OIpeIe/IeHUS XapaKTEPUCTUK 00BEKTOB. MeTOAUKH BbIBOJA Iepeia-
TOYHBIX (QYHKIUH 0OBbeKTa. DKCIepHUMEHTAbHBIE METOBI ONpeIeIEHUs] CBOMCTB
00BEKTOB.




4. CvHTe3 OZHOKOHTYDHBIX IMPOMBIIUICHHBIX CHCTEM DEryJUPOBAHMA: I0-
CTaHOBKa 3a/la4d, OCHOBHbBIE KaYE€CTBEHHbIE XapaKTePUCTUKH; METOJbI CHHTE3a
ACP 1o mpsMBIM M KOCBEHHBIM IOKa3arensiM KauecTsa. OCHOBHbEIE METOJbI pac-
YeTa ONTUMAJBHBIX HACTPOCUHBIX MAPAMETPOB MPOMBIIIIEHHBIX PEryIsITOPOB s
ONHOKOHTYpHbIX ACP.

5. CunTe3 M pacyer koMOuHHpOBaHHBIX ACP. CucteMbl ¢ MOIKIIOUCHHEM
JUHAMH4YeCKOro komriieHcatopa. CunHte3 u pacyet kackagHblX ACP. OcHoBHbIE
CTPYKTYpBI, IPUHUKIIBI pacyeTa kackagHeix ACP.

6. Perynuposanue 00bekToB ¢ 3anasapiBaHueM. OCOGEHHOCTH NPUMEHEHHS
OMHOKOHTYPHBIX ACP ¢ THIOBBIMH 3aKOHaMu peryjiMpoBaHusi Ha oOBEKTaX C 3a-
naszjaeiBanueM. ColictBa ACP ¢ perymnsitopamu Cmura u PecBuka.

7. PerynupoBaHHe MHOTOCBSI3HBIX 00beKTOB. CHHTE3 M pacyeT CHUCTEM He-
CBSI3aHHOTO PEryJHMPOBAaHUA MHOIOCBSA3HBIX 0OBbeKTOB. CHHTE3 M pacueT CHCTEM
CBSI3aHHOT'O PETYJMPOBAHUS MHOTOCBA3HBIX 00beKTOB. OCHOBHBIE THUITbI CTPYKTYP
U MPUHIIKIIBI pacyeTa. MeTOAMKH pacyeTa KOMIIEHCATOPOB.

Tema S. Teopusi aBTOMATHYECKOr0 ynpaBJIeHHs

l. Crpykrypubie cxembl CAYVY. [lepenatousble (GyHKIMH, IepenaTOYHbIe
matpuubl CAY. HacroTHble xapakTepuctuka CAY.

2. Ilepexonnas u Becoasi xapaktepuctukd CAY. Tunossie 3BeHbss CAY u
UX XapaKTePUCTHUKH.

3. YcroiiuuBocts CAY. Kpurepuii ycroiiunsocty I'ypBuna. UacTOTHBbII
KpUTepuH ycToinunocT Muxaiinosa. [loctpoenue obnacteil yeTONUUBOCTH.

4. Meton [-pa3zbuenus.. Kpurepwii ycToW4uBOCTH HaHKBHCTa Kauectro
CAY. Ilpsimble nokazaTesin KauecTsa.

5. Cuntes mocnenoBaTenbHON koppekuud. CunTe3 uHBapHaHTHEIX CAY.
CuHTe3 HaOIIOJAIOIUX YCTPOHCTB.

6. Meton dazosoll miockocTH. Metox mpunacossiBanus. [loctpoenue da-
30BBIX IIOPTPETOB. ¥ CTOMYMBOCTD HETMHEHHBIX CHCTEM.

7. Merton ¢yuxuuii JlamyHosa. AdconmtotHas ycroitunBocth CAY. YacTot-
HBIH KpUTEpUH adconmoTHOM yctoiunBocTH B.M.ITomnosa.

8. Meroa rapMoHnyeckoil nuneapuzanuu. OmnpeseneHue napaMeTpoB aBTo-
Kosle0aHui. Y CTOHYUBOCTE aBTOKOJIEOaHHH.

9. luckpernas mepenaTouHas QyHKLIHS Pa3OMKHYTONH HMITyJbCHOM CHCTe-
Mbl. JIMCKpeTHbIE NepeJaTouHble GyHKIMU 3aMKHYTOH uMnyiabcHoi CAY. Ycroii-
YHUBOCTH 3aMKHYTOH uMnynbcHOM CAY.

10. Anrebpanueckuit kputepuil ycroiiunsoctu. HMcciienoBanue ycToiunBo-
CTH U cHHTe3 uMmIryjabcHOM CAY Ha ocHOBe mepexoja k mncespovactore. Cuxres
auckpeTHbIX CAY MeTO0M MPOCTPaHCTBA COCTOSHUIA.




OcHoBHasi iuTepaTypa

1. IMuckynog, H.C. Tuddepenumansuoe u uHTerpaipioe ucuucienue / H.C.
[Tuckynos. — Tom 1 u 2. — M.: UaTerpan-mipecc, 2003. — 416 c.

2. I'mypman, B.E. Teopus BeposiTHOCTeH M MareMarHyeckas CTaTHCTUKA /
B.E. I'mypman. — M.: Beiciias wikona, 1999. — 479 c.

3. KpuBanaun, B.A. TemoTexHuka MeTasTypra4ecKoro MNpOU3BOICTBA.
T.1. TeopeTuueckue ocHOBbI: YyebHoe mocobue ans By30B / B.A. Kpuanaun [u
ap.|. — M.: MHUCuC, 2002.

4. I'ycobckuii, B.JI. CoBpemeHHble HarpeBaTellbHbIE U TePMUYECKHE TedH /
B.JI. I'ycoBckuii [u np.]. — M.: Tennmotexuuk, 2007.

5. Jlanpay, JI.JI. Teopetuueckas duzuka. Tom 1. Mexanuka / JI.J|. Jlannay,
EM. Jlupumun. — M.:, ®usmartiur, 2002. — 222 c.

6. Jlannay, JILZI. Teopernueckas ¢usuka. Tom VI. T'maponunamuka /
JLI. Jangay, E.M. Jludumu. — M.: @usmataur, 2002. — 222 c.

7. Jlanpmay, JI.JZI. Teoperuueckas ¢usuka. Tom VIII. DnexkrpoaunHamuka
crutomnbix cpen / JL . Jlangay, E.M. Jludmmun. — M.: ®usmatiout, 2002, — 222 c.

8. ®paiinen, I1. CoBpemennble natuuku / I1. @paiiges. — M.: TexHocdepa,
2005.

9. Ponnonos, B.JI. Texuuueckue cpeactsa ACY TII / B.JI. Poauonos,
B.A. Tepexos, B.b. flkosnes; nox pea. B.b. fkosnea. — M.: Beicmi. mk., 1989. —
263 c.

10. lllanapos, b.B. Texuuueckue cpejncTBa aBToMaTH3alMU: YUYeOHUK s
By30B/ b.B. lllannpos, A./l. UynakoB. — M.: Academia, 2010. — 368 c.

11. Utkuna, .M. McnosHuTenbHbIE YCTPOUCTBA CUCTEM YIIPABICHUS B XU-
MHUYECKOH U HepTexumuueckod npomsinmerHHoctd / JI.M. Utkuna. — M.: Xumus,
1984. - 232 c.

12. TexHuyeckue cpencrBa aBTOMATHU3aUMU XHMHUUYECKUX TPOU3BOJACTB:
Cropas. u3n. / B.C. banakupes, JI.A bapckuii, A.B. byrpo u np. — M.: Xumus,
1991. -272 c.

13. Enuzapos, M.A. TexHuueckue cpencTBa aproMaruzaunu. [IporpaMMHo-
TEXHUYECKHE KOMIUIEKChl U KOHTposiepsl: YuedHoe rmocodbue / M.A. Enxuzapos,
HO0.®. Mapremepsnos, A.I'. Cxuptinanze, C.B. ®ponos. — M.: MammHocTpoeHue,
2004. - 180 c.

14. TTosouxuii, JL.M. ABToMaTu3auus XUMHYECKHUX TIPOU3BOJACTB /
JIM. IMonoukuit, I' .M. Jlanmmenkos. — M.: Xumus, 1982. — 295 c.

15. lllummapes, B.KO. ABromaruzanusi TEXHOJOTHYECKHX MPOLECCOoB /
B.1O. llIummapes. — M.: Akagemus, 2005. — 352 c.

16. I'yrman, T.H. OcHOBBI KOMIBIOTEPHOrO MOJAETUPOBAHUA XUMHKO-
TexHosnorudeckux npoueccos / T.H. ['yrman. — CI16.: Akagemkuura, 2008.

17. becexepckuii, B.A. Teopus cuctem aBTOMAaTHYeCKOro ympaBieHus /
B.A. becekepckuii, E.I1. ITonos. — CIT6.: Ipodeccus, 2003. — 768 c.




JonoJiHATEIbHAS JINTepaTypa

1. IleposBanckuii, A.A. Kypc Teopun aBTOMATHYECKOrO YNpaBleHUS /
A.A. IlepBo3BaHckuil. — M.: Hayka, 1986. - 616 c.

2. Dcbencen, K. Ananu3 MHoroMmepHbIx gaHHbIX / K. DcOeHceH; COKp. mep. ¢
anri. nox pex. O. Ponuonosoit. — M: Mzn-so UTTX® PAH, 2005. — 204 c.

3. IIpoxopos, B.A. OcHOBBI aBTOMaTH3aLIUK KOHTPOJIS U YIIPaBIeHUs Kaye-
CTBOM IIPOJYKHUMU XUMHYECKHX Ipou3BoacTB / B.A. IlpoxopoB. — M.: Xumus,
1990. - 368 c.

4. Cxkott Mromnep. Monepuuzanus u pemont [TK. — M.: Bunbsime, 2011. —
1072 c.

5. Onudep, B.I'. Komnetorepusle ceTd. [IpHHIMIIBI, TEXHOJIOTHH, TPOTOKO-
ael / B.I'. Onudep, H.A. Omudep. — CI16.: ITutep. 2006. — 958 c.

6. Boponos, A.A. Teopust aBToMatudeckoro ynpasieHus / A.A. BopoHOB u
np.—T. 1, 2. — M.: Beicinasg mikoita, 1986. — 367c¢.; 504 c.

7. OcHOBBI TeopuM aBToMaTHueckoro ympasienus / Ilom pea. H.b.
CynzunoBckoro. — M.: MammHocTpoenue, 1985. — 512 c.

3K33M€H3HHOHH!)I€ BOINPOCHI

1. Matpuupl, neHcTBUS Hal HUMHM, PAHT MaTpHIilbl, MUHOPBL. CHUCTEMBI KO-
OpIMHAT, BEKTOpHAas airedpa.

2. @yHKUMH 0AHOM nepemeHHOM. [Ipenes, HeMpepbIBHOCTD, MPOU3BOIHAS.

3. HeonpeneneHHslil U onpe/iesieHHbIH HHTerpast. [IpuioxeHus.

4. QyHKIMU HECKOIbKUX NEPEeMEHHBIX. JIuBepreHIus, Ipaj{ueHT, JIeMEHTHI
Teopuu BeKTopHOro noiist. ®opmyna Teiinopa. '

5. OcHOBHbIe BHUIbl OOBIKHOBEHHBIX MU(GDEpPEeHIHATBHBIX YpPaBHEHHM: B
pasiensIomuXxcs epeMeHHBIX, JUHEHHbIE TIEPBOTO MOPSAKA, C MOCTOSIHHBIMHU KO-
s¢dunuenramu. CyliecTBOBaHHE U eIMHCTBEHHOCTE pelreHus. OnepaTopHbId Me-
TOJ pelueHus JuddepeHITnanbHbIX YpaBHEHHUH.

6. ba3oBble NOHATHUS TEOPUM BEPOSITHOCTEH U MaTeMaTHYECKOW CTATUCTHKU
— BEPOSTHOCTH, MAaTEMaTUYECKOe OXKUAAHUE, PYHKLUH pacrpeaceHHs, HOpMaib-
HO€ pacripejesieHue, TUCIePCHsi, KOPPesSLus.

7. IloHsiTHE TeMIlepaTypHOro U KOHLUEHTPalMOHHOTO noJiei. CTalimoHapHble
1 HecTallMOHapHble mpoueccsl. Bunabsl npoueccos Temno - macconepenoca (TMIT),
uX Quznyeckas Mpupo/a.

8. TenooOMeH — KOHBEKTUBHBIH, palHallHOHHBIH, TEMIONPOBOIHOCTLIO.

9. 3aKOHBI COXpaHEHHUS — IHEPIUsl, UMITYJIbC, MOMEHT UMITYJIbCa. Y paBHEHUS
JIBUKEHHUS TBEPIOro Tea.

10. DuexTpocTaTtuyeckoe MoJie MPOBOJHUKOB, TNIOTHOCTh TOKA U MPOBOIU-
MocTb. MarautHoe noue.

11. DBM: ctpykTypa, 6a30BbIii COCTaB U OCHOBHBIE XapaKTEPHUCTHKH, YCT-
policTBa BBOza/BeIBOAa HHpopMamuu. [loaxiodeHHe BHEIIHMX W BHYTPEHHHUX
YCTPOMCTB.




12. KoMnbroTepHbIe CETH: TUIIBI CETEH U TOIOJIOTHS CETH, CPaBHUTEIbHAS Xa-
paKTepucTHKa TOoorui. Tuimsl xabesnell U UX CpaBHHUTEIbHAS XapaKTePUCTHKA.

13. CocTaB U CTPYKTypa JOKAJIBHBIX, IIEHTPATH30BAHHbLIX CHCTEM aBTOMA-
TUYECKOr0 KOHTPOJIL U PETyJIUpOBaHUs, aBTOMAaTU3UPOBAHHBIX CHUCTEM yIIpaBiie-
HUSl TEXHOJIOMMYECKUMH MTPOLIECCaMH.

14. Kiraccel TexHUYECKUX CpeCTB (YCTpOMCTBa MMONyUYEeHHS, Tepeiadn, rnpe-
00pa3oBaHUs, XpaHEHUS U OTOOpakeHUs WH(YOPMALIMHU, HCIIOJIHHUTENbHBIE MeXa-
HU3MBI, PETYJIUPYIOUINE OPTaHbl).

15. Texnuueckue cpeAcTBa MOLyYeHHs HHQOPMAIIMK O 3HAYECHHUAX TEXHOJIO-
THYECKUX [TapaMeTpOB: KJIACCU(QUKALUS W MPUHLHKIIBI TeHCTBUS (HA MpHMepe U3-
MepeHHus Mo00ro napaMeTpa: TeMIepartyphbl, IaBjieHHs, pacXxo1a, YPOBHS U T.I1.).

16. IlpombinuieHHsle perynsitopbl. Knaccudukauys perysisiTopoB. 3aKOHBI
PEerynHpOBaHus, CTPYKTYPHBIE CXE€MbI IIPOMBIIIIEHHBIX PEryJIsSTOPOB, X Mepema-
TOYHbIE (PYHKUMH. Peanu3anus craHaapTHBIX 3aKOHOB PeryJIMpPOBaHHSI.

17. Konrponnepel. Knaccudpukauus PLC. OcoOeHHOCTH apXUTEKTYphl H
crpykrypa PLC. Kpurepuu Bei6opa PLC. IIpumepsr PLC oTeuecTBeHHOTO U 3apy-
Oe’KHOro NpoU3BOJICTBRA.

18. MeTonbl cTaHAapTU3aLUU B IMPOU3BOACTBE TEXHUYECKUX CPEJICTB aBTO-
maTu3anuu. I'ocynapcTBeHHas cuctemMa npuodopoB, ee 0COOEHHOCTH M IIPHHIIMIIBI
TIOCTPOEHHUSI.

19. Ca3p B crangaprax RS232, RS485. [potokossl. [TpoMbIlieHHBIE CETH.
ApXHTEKTYpa, yrpasieHue B cetsx. Opranusaims ceTd npeanpustus xHa 6aze PLC.

20. SCADA-cucTeMa: ctaHAapTHbIE M JOMNOJHUTENbHBbIE (DYHKIHH, OCHOB-
Hble (yHKUHOHaNIbHbIe KOMIOHeHTbI SCADA-cuctem. TpeGosanusi k SCADA-
CHCTEMaM, MOPANOK CO34aHusA 3KpaHa paboueit cranmmu. [lpumepsr SCADA-
CUCTEM OTEYECTBEHHOIO U 3apy0e’KHOro NMPOM3BOJICTBRA.

21. Ilonatue 06 aBTOMaTHU3UPOBAaHHBIX U ABTOMATHYECKHUX CHCTEMAX YIIpaB-
nenus. Mepapxudeckass CTpyKTypa CHCTEMbI YIIpaBJICHUS MPEANPHITHEM, Xapak-
TEPUCTHKA U 3aJ1a4d ypoBHel cucteMbl. MIHTerpupoBanubie ACY KpynHBIMH MPO-
MBILIIEHHBIMU NIPeATPUSTHSIMH.

22. OcHoBHBIe OYHKUUH U THUNOBast GyHKUHOHATBHAsS cTpyKTypa ACY TII
Ocnosubie Buasl obecniedeHuss ACYTIL. OcHOBHbIE TeHAEHUMH H MPOOIEMBI pa3-
BuTHA ACY TII Ha OoTe4ecTBEHHBIX NMPEANPUATHSIX FOPHO-METAILTYPrUYECKOH OT-
paciu.

23. CBoOMicTBa U XapaKTE€PUCTUKU METALTYPru4eCKuX OOBEKTOB. AHAIUTH-
YECKHH M KCIIEPUMEHTAJIbHBIA METO/Bl OINpe/efieHUs] XapaKTepUCTHK U CBOUCTB
00BbeKTOB. MeTONMKHU BBIBOA MT€peIaTOUHBIX (BYHKIIHM 00BEKTA.

24. JluHaMUYeCKHEe XapaKTePUCTHKH 3JIeMEHTOB (cucTeM): mubdepeHiu-
aJIbHOE ypaBHEHHe, NepefaTodHas (yHKLMs, BpeMEHHbIE XapaKTePUCTHKH M Xa-
PAKTEPUCTUKM B YacTOTHOH obmactu. Teoperuyeckoe U 3KCIEpUMEHTAILHOE IO-
CTPOEHHUE XapaKTEePUCTHUK.

25. CrpykrypHsie cxeMbl CAY. Bunsl coequnenus 3BeHbeB. HaxoxaeHue
repeaTo4yHol GpyHKUUN coequHeHU. [IpaBuia cTpyKTYpHBIX ITpeoOpa3oBaHHM.

26. Knaccudukauus aBTOMaTU3UPOBAHHBIX CHCTEM YIIPABJIECHUS M PEryIHu-
poBaHus (yCTOMUYMBBLIE/HeyCTOWUMBBIC/HEHTpaIbHBIE, acTaTHYECKHE/CTaTHYeCKHUE,

8




JIMHEHHbIe/HeIMHeHble, CTallMOHapHbIe/HECTALMOHAPHBIE, HCKpeTHbIE/ Helpe-
pbiBHbIE U T.I1.). [IpuHuunsl noctpoenust ACP (pa3oMKHYyThIe, ¢ 0OpaTHOH CBA3bIO,
KOMOHMHUPOBAHHOTO yIIpaBIeHH ).

27. HenuHeWHbBIe CUCTEMBI: TTOHATHE, OCOOEHHOCTH, METOIbI MCCIIEIOBAHUS
HEJIMHEMHBIX CUCTEM. Y CTOHYMBOCTb HETUHEHHBIX CUCTEM.

28. YcTOM4MBOCTh JIMHEHHBIX CUCTEM aBTOMATHYECKOI'O YIpABIeHUs: TOHS-
THE YCTONYMBOCTH, YCJIOBHS YCTOMUMBOCTH JIMHEHHBIX CHCTEM. AJireOpandeckue u
YaCTOTHBIE KPUTEPUU YCTOMYMBOCTH JIMHEHHBIX CUCTEM.

29. TunoBele BO3JEUCTBUS, UCIIONb3yeMbIe TIPH HUCCiieTOBaHUU cucTeM. [le-
pexonHas U BecoBas xapakrtepucTuku CAY. Tumnossle 3BeHbst CAY M Ux xapakre-
PHUCTHUKH.

30. MccnenoBanue kadecTBa npotecca peryiupoBaHus. [Ipsimble U KOCBEH-
Hble OLIEHKH KadecTBa.






