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PaGouas mporpamma mucimmuiHbl  «[IporpammHOEe  oOecmedeHHe — CHUCTEM
yIpaBICHUS» COCTAaBIEHA B COOTBETCTBUHM C YYEOHBIMU IUTAHAMHU IO TMPOTPAMME
OakamaBpuaTa «ABTOMAaTH3alldsg TEXHOJOTUYCCKUX TIPOIECCOB M IMPOU3BOJICTB
(ABTOMAaTH3alUsl  TEXHOJIOTUYECKUX TIPOIECCOB U IIPOU3BOICTB (B
MAIIHHOCTPOCHUH ))», YTBEPKICHHBIMU:

- 711 o9HOM hopmbl 00yueHus « 28 » utons 2024 roga

- 7151 3a04HOU (popMbl 00yueHus « 28 » urons 2024 rona

PaGouass mnporpamMMa IUCHMIUIMHBI OJ0OpeHa Ha 3aceJaHuHd Kadeapbl
«ABTOMaTH3aIUsl TMPOU3BOJACTBEHHBIX MpoOIeccoB» «2» ceHntaops 2024 roxa,
npoTtokout Ne 1.

PaGouyro mporpamMmmy coctaBui

CTapIIUH MMPEIOJaBaATENb A.A.VBaHOB
CornacoBaHo:

3aBeAyIOni

kadenpoit AIIIl, kana. TeXH. HAYK N.A.MBanoBa
Creruaauct 1o yueOHO-MeTOANISCKON I'.B. KazankoBa

paboTe Y4eOHO-MEeTOINYECKOro OT/Iela

HauvansHuk Ynpasnenus
OO0pazoBaTeIbHON JEATEILHOCTH N.B.I'puropenko



1. OFBEM JIMCIIMIIJINHBI
Bcero: 3 3auétHpIX equHuULBI TPY10EMKOCTH (108 akameMudecKux yaca)

Ounas ¢popma o0yueHust

By yuebHol paboThl Ha Bcro auc- Cemectp
LHUTUTUHY 7
AyauTOpHBIE 3aHATHS (KOHTAKTHAs padoTa ¢ 20 20

npenouaBaTeﬂeM), BCEIro 4acoB
B TOM YHCJIC:

Jlexkuun 10 10
JlabopaTopHbie pabOThI 10 10
[IpakTrueckue 3aHATHS - -
CamocrosiTesibHas padoTa, BCero 4acoB B TOM 88 88
qucie:

[ToaroroBka k 3auery 18 18
Jlpyrue BUIbl CaMOCTOSITENBHON paboThI 70 70
Buja npomexyTouHOIi aTTeCTANMU 3auér 3auér
OO01mast TpyA0eMKOCTb I CHUILIUHBI U 108 108

TPYAOEMKOCTD II0 CEMECTPaAM:

3aouHas popma o0yueHHs

Bun yae6HO# paboTh Ha Bcro quc- Cemectp
[UTTAHY 9
AyIuTOpHBIC 3aHATHS (KOHTAKTHAA 10 10

padoTa ¢ mpenoaaBaresieM), BCEro 4acoB
B TOM 4YHCJI€E:

Jlexuuu 2 2
JlaGopatopHble pabOoThI 8 8
[IpakTudeckue 3aHATHS - -
CamocrosiTejibHasi pa6oTa, Bcero 98 98
4acoB B TOM 4HcJIe:

KoHTpobpHBIe paboThI 18 18
IlonroroBka k 3adery 18 18
Jlpyrue BUIbI CAMOCTOSITENBHON pabOThI 62 62
Bua npoMekyTo4HOI aTTecTannu 3auér 3auér
OO0mas Tpy10eMKOCTb M CHUILIHHBI U 108 108

TPYAOEMKOCTb 110 ceMecTpaM:




2. MECTO JUCIIUAITJINHBI
B CTPYKTYPE OBPA3OBATEJBbHOM ITPOI'PAMMBI
Huctumnna «IIporpammHoe o0ecrieyeHue CUCTEM YIPABIICHUSD OTHOCUTCS K
omoxky bl wactu, dopmupyemMoil ydacTHHUKaMU OOpa30BaTEIbHBIX OTHOIICHUIA.
SBnsieTcs UCHUIUIMHOMN MO0 BRIOOPY 00yYaromerocs.
N3yyenne  gucuuruinHbl  OasWpyeTcss Ha  pe3ysibTrarax  0OydeHwus,
c(hOpMHUPOBAHHBIX MPU U3YUEHUH CIICTYIONINX JTUCIUTIINH:
- OU3MKa;
- DIIEKTPOTEXHUKA U JJIEKTPOHUKA;
- BeruncnuTenbHble MAIMHBL, CUCTEMBI U CETH;
- ABTOMaTHU3UPOBAHHBIN AIEKTPONPUBO/;
- MUKpOKOHTPOJUIEPEI 1 MUKPOITPOLIECCOPHI B CUCTEMAX IIPABJICHUS.

PGBYJ'IBTaTI)I O6y‘leHI/IH 110 JUCHUIIINHC H€06XOIII/IMBI I U3YUYCHHUA
JUCITUITIINH HpO(bGCCI/IOHaJIBHOFO OUKJIa «ABTOMaTI/IBaHI/IH TCXHOJIOTHYCCKHUX
IIpoHcCCOB U IMPOU3BOACTB», «HpOCKTI/IpOBaHI/Ie ABTOMATHU3UPOBAHHBIX CHCTCM», 4
TaKXKC B HOCJIGI[YIOHIGﬁ I/IH)I(GHepHOﬁ ACATCIbHOCTH IIPU ITPOCKTHUPOBAHUU CPCIACTB U
CHUCTCM aBTOMAaTHU3alllH.

TpeboBaHust K BXOJAHBIM 3HAHUSIM, YMEHUSM, HABBIKAM U KOMIIETCHIIUSIM:

- 3HAaHWE OCHOBHBIX NPHUHIMIIOB OPraHU3ALMH MHOT033Ja4yHbIX CHCTEM
peanbHOr0 BpPEMEHH, CIOCOOOB B3aUMOJECHCTBUS BBIYMCIUTEIBHO-YIPABISIOMINX
TEPMUHAJIOB PACIPEICIICHHBIX CUCTEM YIIPABICHMUS;

- YMEHHUE aHaJU3UpPOBaTh OOBEKT YIPABJIEHUS C TOYKH 3PEHUS] MPOTEKAIOLIUX
napajyielbHO  COOBITHH, O00€CleunBaIOIIMX BBIIOJHEHUE MPOU3BOJCTBEHHOIO
Ipoliecca, BBINOJHATH JEKOMIIO3HMIIMIO BO BPEMEHHM B3aMMOCBS3aHHBIX IPOIECCOB
Oo0BbEeKTa yOpaBlieHUs, (QOPMYJIUPOBATh pEAKIMU CHUCTEMbl YIpPABJICHUS B
HOpMaJbHBIX M aBapUMHBIX pEKUMax, pa3padaTbiBaTh aJITOPUTMBI 3a7ad CHCTEM
yIpaBJIEHUS C OLIEHKON MH(OPMALIMOHHOTO 00eCTIeYeH I, IPUMEHSATh CBOM 3HAHUS K
PELICHUIO IPAKTUYECKUX 3a/1a4;

- BJAJICHUE HaBBIKAMHU PAOOTHI C KOMIBIOTEPHON TEXHMKOW, HaluCaHusl,
pPEAAKTUPOBAHUS TEKCTOB IPOTpaMM; TPAHCIISILUU U 3alIMCH 3arpy30YHbIX MOAYJIEH B
KOHTPOJUIEPHI, MHKPOIIPOLIECCOPHBIX YCTPOWCTB; METOJAMH aBTOHOMHOW U
koMmIuiekcHou otinaaku [1O cucreM ynpasneHus.

- OCBOCHHE CIEAYIOUIMX KOMIIETEHIN HA YpOBHE HE HIKe noporosoro: [TT1K-
1 (cnocoOHOCTH MCMOJIB30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX JUCHIUILTUH
B PO ECCUOHANBHON I€ATETbHOCTH, MPUMEHSTh METOJIbl MATEMATUYECKOTO aHaIn3a
U MOJIETTMPOBAaHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOIO UCCIEA0BaHMS),

[MIIK-2 (cnocoOGHOCTh MpEeACTaBUTh aJCKBATHYIO COBPEMEHHOMY YPOBHIO
3HAHWI HAay4YHYIO KapTHHY MHpPA HAa OCHOBE 3HAHHS OCHOBHBIX MOJIOKEHUI, 3aKOHOB
Y METOJIOB €CTECTBEHHBIX HAYK U MATEMATHKH),

OIIK-4 (crmocoOHOCTH y4acTBOBAaTh B pa3pa0b0TKe OOOOIIEHHBIX BapUAHTOB
pelieHus: mMpooJieM, CBSI3aHHBIX C aBTOMAaTH3aIMel MPOU3BOJICTB, BHIOOPE HA OCHOBE
aHaJIM3a BapUaHTOB ONTUMAJIBHOTO ITPOTHO3UPOBAHUS MTOCIIEICTBUN PELLIEHUS),



OIIK-5 (cmocoOHOCTH  ydacTBOBaTh B pa3paboTKe  TEXHUYECKOU
JIOKyMEHTAIH, CBA3aHHOU € TPO(PECCHOHANILHOMN JESITENIbHOCTHIO),

[MITK-3 (crmocoOHOCTh BIANIETh DJIEMEHTaMU HauyepTaTEIbHOW TEOMETPUH U
WHXCHEPHOW TpaduKyd, TPUMEHATH COBPEMEHHBIE MPOTPAMMHBIE  CpEJICTBA
BBITIOJIHEHUS M PENAaKTUPOBAHMS HW300pKEHUW M YepTex el U MOATOTOBKU
KOHCTPYKTOPCKO-TEXHOJIOTUYECKON JOKYMEHTAIIHH ),

OIIK-3 (cmocoOHOCTh  MCIOJIB30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TE€XHOJIOTUH, TEXHUKY, MPUKIAIHbIE MPOTrPpaMMHBIE CPEACTBA NPH PEIICHUH 3a]ad
npodecCHOHaBEHOM NI TETHHOCTH),

[TIK-15 (cmocoGHOCTh BRIOMPATH TEXHOJOTUH, HHCTPYMEHTAIBHBIC CPEJICTBA U
CpEIICTBA BBIYUCIUTEIBHON TEXHUKH MPU OPraHU3alMK MIPOLIECCOB MIPOESKTUPOBAHNUA,
U3FOTOBIICHUS, KOHTPOJSL M HCNBITAHUM NPOAYKIMU; CPEICTBA U CHCTEMBI
aBTOMAaTHU3aLIMH, KOHTPOJIS, JUATHOCTUKH, UCIIBITAHUM, YIIPaBIEHUS IPOU3BOICTBOM,
KU3HEHHBIM LIUKJIOM MPOIYKIIUU U €€ KaYECTBOM),

[TK-8 (ciocoOHOCTh ~ BBIMOJHATH ~ pabOTBl MO aBTOMAaTHU3alUU
TE€XHOJOTMUECKUX TPOLIECCOB M MPOU3BOJACTB, HX OOECIEUYEHHUIO CpelCTBaMU
aBTOMAaTU3aLMH U YIIPABJIEHUS, TOTOBHOCTBIO HCIOJIb30BATh COBPEMEHHBIE METOBI U
CpPEACTBAa aBTOMAaTU3AllMU, KOHTPOJIS,, JAWArHOCTHKH, HWCIBITAHUN MW yHpaBICHUS
IPOLECCaMU, ’KU3HEHHBIM LIUKJIOM MPOIYKIIUU U €€ KAaUeCTBOM),

[1K-26 (cnocoOHOCTh y4yacTBOBaTh B OpraHU3allud HPUEMKH U OCBOEHUS
BBOJMMBIX B OJKCIUTyaTallMl0 OOOpPYAOBAHMS, TEXHUYECKUX CPEACTB M CHUCTEM
aBTOMAaTHU3alMU, KOHTPOJIS, AMArHOCTUKH, UCTIBITAHUI U YIIpaBJICHUS).

3. INIAHUPYEMBIE PE3YJIbTATHI OBYYEHUSA
Lensto ocBoenust aucuuiuiuHbl «IIporpaMmHoe oOecrieyeHUe CHUCTEM
yIpaBJeHUs» SIBISETCS TOJIydeHUE MPO(ECCHOHANIBHBIX 3HAHUM M TPUOOpPETECHHE
yMEHUM B 00J1aCTH COBPEMEHHBIX CPEJICTB aBTOMATHU3AIIUU U YIIPABIICHUS.
3agayamMu JUCLUMIUIMHBI SIBIISIFOTCA: OCBOEHUE OCHOBHBIX TEOPETUYECKHUX
MoJIOKEHUH B cdepe CpeACTB aBTOMATH3AIlMM W yNPaBICHUSA, W3y4YCHUE
KOHCTPYKIIUH, XapaKTEePUCTHUK U 0COOEHHOCTEMH MPOrpaMMHUPOBAHUS
MUKPOKOHTPOJIJIEPOB U  MHKPOMNPOLIECCOPHBIX YCTPOWCTB NPU aBTOMATH3ALHNU
TEXHOJIOTUYECKUX MPOLIECCOB, a TAKKE MPU MPOCKTUPOBAHUM aBTOMATU3UPOBAHHBIX
¥ aBTOMATUYECKUX CHCTEM YIIPABICHUS TEXHOJOTUYECKUMH OOHEKTAMHU.

Komnerenuuu, popmupyemblie B pe3ysibTaTe OCBOCHUS AUCIUIUIMHBIL:

- TOTOBHOCTh K YYacTHIO B paboTax mo M3rotomieHuto. OTianke U crade B
IKCIUTYaTaIuI0 CHCTEM M CPEICTB aBToMatu3anuu u ynpasienus (I1K-8);

- CIOCOOHOCTh Y4acTBOBaTh B MOHTa)Xe, HaJjaJKe,HACTPOMKE U MPOBEPKE K
cladye ONBITHBIX OOpa3lloB  MPOrpaMMHO-AIIApPaTHBIX CPEACTB U  KOMILIEKCOB
aBromaTtuzanmu u ynpasieans (11K-12;

- CIIOCOOHOCTh HACTpauBaTh YIPAaBJSIONIME CPEACTBA M KOMIUIEKCHI U
OCYIIECTBISAITh WX  PErJIAMEHTHOE  HKCIUTyaTallMOHHOE  OOCIyXHBaHUE  C
UCTIOJIF30BAHUEM COOTBETCTBYIONIMX HHCTpYMEHTaIbHBIX cpencT(I1K-13);



- TOTOBHOCTh TMPOWM3BOAWTh WHCTALIAIUIO ¥ HACTPONKY CHCTEMHOTO,
NPUKJIATHOTO W  HMHCTPYMEHTAJIBHOTO MPOTPaMMHOTO OOCCIICUEHUS CHCTEM
aBToMartu3anuu u ynpasienus (ITK-15);

B pe3ynbTaTe n3ydeHus AUCUUILIMHBI O0yYarOIIHIACS T0TKEH:

- 3HaThb OCHOBHBIE CXEMbl AaBTOMATHU3AI[MU THUIOBBIX TEXHOJIOTHYECKUX
OOBEKTOB  OTpaciid, HWH(POpPMALMOHHOE, MPOTPaMMHOE U  OpPraHU3aIlMOHHOE
obecrieuenne cucteM ynpasnenus (s [1K-8, TTK-15);

- 3HaTh CTPYKTYpbl U (YHKIIUH aBTOMATU3MPOBAHHBIX CHCTEM YIPABJICHHUSI,
tunoBble ojicucteMbl SCADA cuctem (st [TK-13, TTK-15);

- 3HaTh METONbI aHaiM3a (pacdyeTa) aBTOMATHU3UPOBAHHBIX TEXHUYECKHUX H
MPOTPAMMHBIX ~ CHCTEM, YCTOMYMBOCTH M  TIOMEXO3alIUIICHHOCTh, METOIbI
(GUIBTPAIIMU aHAJIOTOBBIX M TUCKPETHBIX curHaoB (s [1K-12);

- YMeTh BbIOUpaATh CpeicTBa MPU MPOSKTUPOBAHUU CUCTEM aBTOMATHU3AIMH U
yOpaBJICHHs,  MpPOrpaMMUpOBaTh M  OTJIAXHUBATh  CHUCTeMbl  Ha  0ase
MuKpokoHTpoJutepoB (s [TK-13, TIK-15);

- YMerp paspabaTbiBaTh (PYHKIIMOHAJIBHBIE CXEMbl aBTOMATH3AIlH,
MIPOrpaMMHO-aIIapaTHbIe KOMIUIEKCHl W aHaJU3UPOBATH JCHCTBYIOIIUE CHUCTEMbI
aBTOMATU3allMM  TMPOU3BOJICTBEHHBIX  TPOLIECCOB ISl MPEIOKEHHM U3
mojepuu3aiuu (s [1K-12);

- Brnagers meTomamu BBIACICHHUS TPOILIECCOB M YCTPOMCTB, pPEATM3YIOIIUX
3aJ1auu YIPaBJICHUS U CaMOJIUAarHOCTHKHU, HaBBIKAMHU PA0OTHI C DJIEKTPOTEXHUIECCKOM
anmapatypoi (ms [1K-8, I[TK-12);

- Bmamerp HaBBIKAMH TIOCTPOCHHS W TPOTPAMMHPOBAHHS  CHCTEM
aBTOMATHYCCKOTO YIIPaBJICHUs cucTeMaMmu U riporieccamu (st [TK-12, TTK-15);

- Bnamerp HaBbIKaMW HalaJKWA, HACTPOWKH, PETYIUPOBKH, OOCITYKUBaHUS
TEXHUYECKHUX CPEJICTB U cucTeM ympasienus (st [1K-13).

- Bmanmerp cmocoOHOCTBIO BBIOMpATh METOJBI M CPEIACTBA H3MEPCHUS
OKCIUTyaTallMOHHBIX ~ XapaKTEPUCTUK  O0OOpYy/OBaHUSA, CPEICTB UM  CUCTEM
aBTOMATHU3alUU, KOHTPOJIS, JUATHOCTUKH, UCTIBITAHUNA U YIPABJICHUS, HACTPOUKH U
OOCTY’>KUBaHUS: CHCTEMHOT0, WHCTPYMEHTAJILHOTO M MPHUKIAIHOTO MPOTPaAMMHOTO
obecrieyeHns AaHHBIX cpeacTB U cucteM (s [TK-12, TTK-8).

NuaukaTtopsl M JECKPUNTOPHI YaCTH COOTBETCTBYIOIIEH KOMIIETEHIIUU,
dbopmupyemoit B po1ecce VU3YYECHHUS JIUCLIUTUINHBI «IIporpammHuoe
o0OecrieueHne CHUCTEM YIPABJICHHS», OIECHUBAIOTCS TPU TIOMOIIM OIEHOYHBIX
CPEACTB.

[Tnanupyemsbie pe3yabTarhl 0o0yueHus mo auciurumne «I[IporpammHoe obecnieueHme
CUCTEM YIIPABIICHUS», HHAUKATOPHI TocTxkeHns komnerenui [1K-8, TTIK-12, TIK-

13, TIK-15 nepedeHb OIEHOYHBIX CPEJICTB
Ne Kon HanmenoBanue Kon [Inanupyemslie HaumenoBanue
/11 HHJIUKaTopa HHAUKaTopa IIaHUPpyEMOT PE3YIbTAThI OLICHOYHBIX
JOCTHIKEHUSA JOCTHIKEHUSA 0 pe3yJbTara o0yuyeHHs CpPEeACTB
KOMIIECTCHII KOMIICTCHIIN 06y‘lCHI/I$I
n




N-1nks 3uare: ocHoBHBIE | 3 (M/-1pk-g) 3HaeT: OCHOBHBIC | Bompockl st
CXEMBI CXEMBI cIa4M 3auera
ABTOMATH3AIUH aBTOMAaTH3aIUH
THUIOBBIX THIIOBBIX
TEXHOJIOTMYECKUX TEXHOIOTHYECKHX
00BEKTOB OTpPACIIH, 00BEKTOB OTpacCiy,
nH(pOpMaIMOHHOE, nH(popMaImoHHoE,

MporpaMMHOE U nporpaMMHOEe U
OpraHU3aIMOHHOE OpraHU3aIMOHHOE
obecrnieucHue obecrnieucHue
CHCTEM CHCTEM
yIIPaBICHUS yIpaBICHUS

NJ-2nks Ymers: Mmetomamu | Y (U-2nks) | Ymeer: meromamu | Bompockr st
BBIJICJICHHS BBIJICTICHUS cIa4M 3auera
MPOIIECCOB u MIPOIIECCOB u
YCTPOWCTB, YCTPOMCTB,
peau3yIOLIX pean3yonmx
3a7a4u 3a7a4u
yIpaBICHUS u yIpaBIeHUsS u
CaMOJUAarHOCTUKH, CaMO/IMarHOCTHKH,

HaBBIKAMHU PAOOTHI HaBBIKAMH PaOOTHI
c C
AIEKTPOTEXHUUECK ANEKTPOTEXHUUYECK
O anmaparypou OH anmaparypou

NJ1-3nks Biagers: B (U1d-3rk-s) | Buageer: Bomnpocer  aiis
METOIaMH METOJaMH cIa4M 3auera
BBIJICTICHHS BBIJICTICHUS
MIPOIIECCOB u MIPOIIECCOB u
YCTPOMCTB, YCTPOMCTB,
peaTN3YIONTUX peaTM3yIONTNX
3ada49u 3aa49u
YIIpaBICHUS u yIIpaBICHUS u
CaMOJUArHOCTUKH, CaMOJIMarHOCTHKH,

HaBBIKAMHU PAOOTHI HaBBIKAMH PaOOTHI
c c
ANEKTPOTEXHUUIECCK AIEKTPOTEXHUIECCK
Ol anmaparypou Ol anmaparypou

N-1nk-12 3HAaTB: metonanl | 3 (M-1nk.12) | 3HaeT: Metoabl | Bompockr s
aHanm3a (pacuera) aHanmu3a (pacdera) | ciauyu 3adera
ABTOMATH3UPOBAH ABTOMATHU3HPOBAHH
HBIX TEXHHYECKHX BIX TEXHHYECKUX M
U TPOTpaMMHBIX MIPOTPaMMHBIX
CHCTEM, CHCTEM,

YCTOMYHMBOCTh U YCTOMYHMBOCTh U
IMOMEX O3aIUIICHH ITOMEX O3allIUIICHH
OCTb, METO/IbI OCTb, METOIBI
bunabTpanun bunbpTpaun
aHAJIOTOBBIX u AHaJOTOBBIX u
JTUCKPETHBIX JUCKPETHBIX
CHUTHAJIOB CHTHAJIOB

WNJ1-2nx-12 Ymetrs: metomamu | Y (U-2rx12 | YMeer: meromamu | Bompocer s
BBIIEJICHUS BBIJIEJICHUS cIayy 3adeTa




MIPOIIECCOB 51

YCTPOMCTB,
pean3yomux
3a/1a41
YIPaBJIECHUS U
CaMOJIMArHOCTHUKH,

HaBbIKaMH pa6OTI>I
C

IIPOLIECCOB u
YCTPOMCTB,
pean3yronmux
3aa4u
yIpaBICHUS u
CaMOJAMAarHOCTUKH,

HaBbIKaMH pa6 OTbI
C

AIEKTPOTEXHUUECK ANEKTPOTEXHUYECK
Ol anmaparypou OM annaparypou
NJI-3nk-12 Biagers: B (UA-3mk-12) | Buageer: Bomnpocer  aiis
METOIaMH METOJaMH cIa4M 3auera
BBIJIEJIEHUS BBIJIENIEHUS
MIPOIIECCOB u MIPOIIECCOB u
YCTPOWCTB, YCTPOMCTB,
peaTN3YIONTUX peaTn3yIONINX
3aJa4n 3a71a4u
YIIpaBICHUS u yIIpaBICHUS u
CaMOJIHArHOCTHKH, CaMOJUAarHOCTHKH,
HaBBIKAMHU PAOOTHI HaBBIKAMH PaOOTHI
c c
ANMEKTPOTEXHUYECCK AIEKTPOTEXHUICCK
ol anmaparypou OH armaparypou
N-1nx-13 3HAaTh: 3 (U-1nk-13) | 3Haer: Bompocer st
CTPYKTYPBI u CTPYKTYpbI U | caayu 3a4yera
byHKIMH byHKIUHA
aBTOMATHU3HPOBAH aBTOMAaTHU3HPOBAHH
HBIX CHUCTEM BIX CHUCTEM
yIpaBJICHHUS, yIpaBlIeHUs,
THIIOBBIE THIIOBEIE
ITOJICHCTEMBI MTOJICUCTEMBI
SCADA cuctem SCADA cucrem
N-2nx-13 VYmets: BoiOupath | Y (U-2nx.13) | YMeer: BbiOHpars | Bompocsl st
CpencTBa npu CpencTBa IIPH | CIaY 3a4eTa
MPOEKTUPOBAHUH MIPOEKTUPOBAHUU
CHUCTEM CHCTEM
aBTOMAaTH3allid H aBTOMATH3allUH U
yIIpaBIICHUS, yIIpaBIcHUS,
MIPOrpaMMHUPOBATH POrpaMMHUPOBATH
u OTJIAKUBATH u OTJIQXKUBATh
cucTeMbl Ha Oase CHCTEMBbI Ha Oase
MHUKPOKOHTPOJLIEP MUKPOKOHTPOJLIEP
OB OB
N /I-3nx-13 Bruaners: B (M1-3mk-13) | Bnageer: Bompocer st
HaBBIKAMH HaBLIKAMHU cIa4M 3auera
HaJIaJIKH, HaJIaJIKu,
HACTPOUKHU, HaCTPOWKHU,
PETYIIMPOBKH, PETYIINPOBKH,
00CITy>)KUBaHUS 00CITy>)KUBaHUS
TEXHUYECKHX TEXHUYECKHUX
CPEICTB M CHCTEM CPEICTB U CHCTEM
yIpaBiICHUS yIpaBJICHUS




10 | U-1nk-1s 3HaTh: 3 (U-15k-15) | 3Haer: cTpykTyphl | Bompockl st
CTPYKTYPBI n H GbyHKIMM | clayu 3a4eTa
byHKIIIN ABTOMATU3HPOBAHH
aBTOMAaTHU3UPOBAH BIX CHCTEM
HBIX CHUCTEM yIpaBlIeHUS,
yIpaBJICHHUS, THUIIOBBIE
THUIIOBBIE IIOJICUCTEMBI
HOJICUCTEMEI SCADA cucrtem
SCADA cucrem

11. | Ud-21x-15 Ymertb: BoiOupath | Y (M-2pk-15) | YMeer: BbiOupath | Bompockr st

cpencTBa npu Cpe/cTBa IIpH | C/IaYy 3a4era
MIPOCKTUPOBAHHUH MIPOSKTUPOBAHUH
CHCTEM CHCTEM
aBTOMATH3allud | aBTOMATH3allud |
yIpaBJICHHUS, yIpaBiIeHUS,
MIPOrpPaMMHUPOBATh IPOrPaMMHUPOBATH
u OTJIA)KUBATh u OTJIA)KUBATh
CHCTEMBI Ha 0a3e cucTeMbl Ha 0ase
MUKPOKOHTPOJLIEP MHUKPOKOHTPOJLIEP
OB OB

12 | UI-3nk-15 Biagers: B (M1d-3pk-15) | Buageer: Bomnpocer  aiis
HaBBIKAMH HaBBIKAMH cIa4M 3auera
MTOCTPOEHUS H MTOCTPOCHUS u
MPOrpaMMHUPOBAHH IPOrPaMMHUPOBAHU
i CHCTEM i CHCTEM
ABTOMATHYECKOIO ABTOMAaTHYECKOTO
yIpaBICHUS yIpaBIeHUS
cHUCTeEMaMU u CHCTEMAMH u
mpoleccaMu mporeccamu

4. COAEP) KAHUE JUCIUIIJINHBI
4.1. YueOHO-TeMaTHYECKHH IJIaH
Ounas ¢opma oOyueHus
Howmep ISOJII/[‘[CCTBO 4acoB
Py6ex | pasaena, HaumenoBaHue pasaena, KOHTAKTHO# padoThl ¢ mpenojaBaTeieM
TeMbI [pakruu. | JlaboparopH
TEeMbI Jleknun
3aHATHUSA ble padoThl
1 BBenenue 1 - -
2 CyniepBu3opsbl peasbHOrO 2 i 1
BpEMEHU
Py6ex 1 Opranmszanua [IO  cucrem
3 pEaJIbHOTO BPEMEHU U CUCTEM 2 - 2
pa3JieNIeHrs BpEMEHHU
PyGexHbIit KoHTposb Ne 1 - - 1
VYnpaBneHue BBOJOM-BBIBOJIOM
C Y4ETOM crienupuKu
Py6ex 2 4 U3MEPHUTEIIBHBIX 2 - 1
npeoOpaszoBarenei u
HCIIOHUTENLHBIX MEXaHU3MOB
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VYmpaBnenne  o0BEKTOM B

5 pEaIbHOM BpPEMEHH C Y4E€TOM 1 i 5
TpeboBaHUH
IIPOU3BOJICTBEHHOTO MpoIiecca

6 S3bIKH IPOTPaMMHUPOBaHUS 9 i 5
C++, FBD. SCADA-cucremsbl
Py6exxnbIii KOHTpOIJIH No 2 - - 1

Bcero: 10 - 10

3aounas popma 00ydeHHs

KoanuyecTBo 4acos

Homep N
pasiena, HaumenoBaHue pa3aeJa, KOHTAKTHO# padoThl ¢ mpenojgaBaTeieM
TeMbI IIpakTuu. | Jlaboparophn
TEeMBI Jleknuu
3aHATHSA ble padoThbI
1 Baenenue 0,5 - -
2 CynepBHU30pBI peallbHOTO BpEMEHH! 0,5 - 2
3 Opranmzanusa [0 cucrem peabHOrO 05 ) 2
BPEMEHU M CUCTEM Pa3JICIICHUS] BPEMEHH ’
VYnpaBieHne BBOJAOM-BBIBOJIOM C yYETOM
4 cnienupuku U3MEPUTEITbHBIX 05 i 9
mpeoOpa3oBareieii W HCHOJHUTEIBHBIX ’
MEXaHU3MOB
VYnopasieHue 00BEKTOM B  pealbHOM
5 BpEMEHH €  y4eToM  TpeboBaHMiA - - -
MIPOU3BOJICTBEHHOTO MPOIecca
6 S3piku mporpammupoBanus C++, FBD. i ) 2
SCADA-cucremsl
Bcero: 2 - 8

4.2. Conep:kaHue JIEKIIMOHHBIX 3aHATHH

Tema 1. Beeoernue
ABTOMAaTH3aIMsl MPOU3BOJICTBEHHBIX MPOIECCOB KaK 4YacTh OOIIEH TEOpuu

cucreMm ynpasienus. Jpomonus AlIIl: ACY, ACYTIL I'TIC, AUUC. IIporpammHoe
obecnieyeHne cucteM ynpasieHus. Opranusanus Kypca.

Tema 2. Cynepeuzopul peanvHo20 epemeHu
MHoro3agayHple MOHHUTOPBI PEATBHOTO BpeMeHH. (OCHOBHBIE MPOLELYPHI
DELAY /WAIT/WTIME. IIpouenypst POST, DIPOST/Signal, Suspend/Resume.

Tema 3. Opeanuzayusa IO cucmem peaivro2o épemenu u cucmem pa3oeneHus

6pemMenu

CucteMHble MOAYJIM MOHUTOPOB pEAIBHOTO BPEMEHU, BpPEMsSI 3aKPBITHIX
npepbiBanuii, Cemadopsl, Tynuku. CpefcTBa anmapaTHOW MOAIEPIKKU YIPABICHHUS
MaMAThI0 U MHOT03aJJa4HON CPEibl B MUKPOIIPOLIECCOPAX.

10
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Tema 4. Ynpasnenue 66000M-6b16000M ¢ yuemom cneyupuKu uzmepumenbHvlx
npeoodpazoseameneil u UCHOJIHUMETbHBIX MEXAHUIMOG

dusnueckas

OpraHu3anmnAa

YCTPOWCTB

BBO/a-BbIBO/IA.

Opranu3zanus

nporpaMmMHoOro ooOecrieueHus: BBOAA-BbIBoJa. OOpaboTka mnpepbiBanuil. [[paiiBepsl

YCTPOWCTB,

HUCIIOJTHUTCIILHBIC

MCXaHHN3MbI C

[Tonp30BaTEABCKUM CIOU IIporpaMMHOIO oOecrecueHus.

UHTETPUPYIOIIUM

BXOJIOM.

Tema 5. Ynpaenenue 00veKkmom 6 peanbHOM 8DEMEHU C YUEemoM mpedosanuil

Opranuzanus CiIyKObI

npou3eodcmeenuozo npouecca
BpEMCHHU B CHUCTCMax YIPABJICHUA,

MOHUTOPBI

peanbHOr0 BpPEMEHH. 3a/epKKa BBINOJHEHUA 3alad U1 UX CHHXPOHHU3AUUHU IO
BPEMEHU U 110 cOOBITUAM, cucTeMbl SDH.

Tema 6. Azviku npocpammuposanusn C++, FBD. SCADA-cucmemot

Tunet w nexnmapanuu, BeipaxeHuss u onepatopbl, (GYHKIHH, CTPYKTypa

IPOrPaMMBbI,

OCHOBHBIC

NpoLeAypsl U

CuHXpOHU3aUs MPOIECCOB.

4.3. JlabopaTopHbIe 3aHATHSA

OnepaTopHl.

[IpeoOpazoBanus.

Hopmarus BpemeHu, yac.

Homep HaumenoBanue .
HaumenoBanue j1abopaTtopHoi
pasneua, pasneua, paGoThHI Ounas 3aounasn
TeMbI TeMbI (dhopma ¢popma
o0y4eHust o0y4eHus
CymiepBu30psI W3yueHre MHOT03a/IJaqHOTO
2 peasbHOro BpEMEHH | MOHUTOPA PEaJIbHOI0 BPEMEHH 1 2
MON-99
Opranmzanusa I1O | Pa3paboTka 1 oTiaKa 3J1eMEHTOB
CHUCTEM peaJbHOTO | MPOTPAMMHOT0 0OECTICUeHUS 1 -
Bpemenu u cucreM | TASK-MON kontpomnnepa Z-181.
3 pazzeneHus [TporpaMMupoBaHHe PeKUMOB
BpEMEHU paboThI IPyNIIOBOI 3aMEPHOI 1 2
YCTAHOBKH J1eOuTa HE(PTAHBIX
CKBaXHH
PyGexxHbIif KOHTpoJb Ne 1 1 -
VYnpasnenue MHuUKpOIPOLIECCOPHOE YITPABICHUE
BBOJIOM-BBIBOJIOM C | IByXIO3HIIMOHHBIM MEXaHU3MOM
Y4eTOM cClenuUKH
4 MU3MEPUTEIBHBIX 1 2
npeoOpasoBareieit
U UCTIOJHUTEIBHBIX
MEXaHU3MOB
VYnpasienue Pa3paboTtka mporpaMMHOTro
5 00BEKTOM B | 00ECIIEYCHHUsT CHCTEMBI yIIPABIICHUS 1 i
peaJbHOM BPEMEHHU | MEXaHH3MOM C UCIIOJIb30BAHUEM
c Y4€TOM | IMHTATOpa 0OBEKTa YIPaBICHUS

11
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TpeOoBaHMt Pa3zpaboTka nmporpaMMHOTO

MIPOM3BOJICTBEHHOTO | 00ECIICYCHHSI CHCTEMBI YIIPABICHUS
nporiecca Y aHaJIM30M BapuaHTOB TaliM-ayTa 1 -
BBITIOJTHEHUA KOMAaH/A U
npepbIBaHNEM TaiiMepa

S3pIKn [IporpammupoBanue
MPOrpaMMHUPOBAHUS | ABTOMATHU3UPOBAHHON CHCTEMBI 1 5
C++, FBD. | perynupoBanus TemnepaTypsl ¢
6 SCADA-cucreMsl nucroib3oBanueM creaga M3TA
N3yuenue nakera Kontap — APM 1 i
oneparopa SCADA-cucrembl
PyGexxHbIif KOHTpoIb No 2 1 -
Bcero: 10 8

4.4. KonrpouabHasi padora
(mmst oOyyaroruxcs 3a04HON (HOpMbl 00YUESHUS)
CryzaeHTsl 3a04HOM (HOpMBI OOYUECHHS BBIMOIHSIIOT JOMAITHIO KOHTPOJIBHYIO
paboty. 3amaHusi JOMaIllHEH KOHTPOJIbHOW pabOThl aHAJIOTHUYHBI 3aJaHUSAM JUIS
PyOEKHOTO KOHTPOJISL 2 CTYACHTOB OYHOTO OOyUEHHUS.

5. METOAUYECKUE YKA3ZAHUSA JJIS1 OBYUYAIOIIIUXCSA
O OCBOEHUMIO JUCHUMIIVINHBI

[Ipyn mpociymMBaHUU JIEKIM PEKOMEHIYeTCs B KOHCIEKTE OTMEuYaTh BCE
Ba)KHbIE MOMEHTBI, HA KOTOPBIX 3a0CTPSIET BHUMAaHHUE MPENoJiaBaTeiib, B YaCTHOCTHU
T€, KOTOpbIE HAaMpaBJIEHbl HAa KayeCTBEHHOE BBIMIOJHEHUE COOTBETCTBYIOIICH
1abopaTopHOI pabOTHI.

[IpenonaBareneM 3alJlaHUPOBAHO MCIOJIb30BAHUE TMPU UTEHUU JIEKIUU
TeXHOJIOTUM y4eOHoU muckyccuu. [loatomy pexkomenmyercs pukcupoBaTh A ceOs
MHTEPECHBIE MOMEHTBI C IEJIbI0 UX aKTUBHOTO OOCYKJEHHUS Ha JMCKYCCUU B KOHILE
JEKIUH.

3a70roM KayeCTBEHHOI'O BBIMOJIHEHMSI JIAOOpPaTOpPHBIX paboT  ABISIETCA
CaMOCTOSITeNIbHAsL MOATOTOBKAa K HUM HaKaHyHE IyTEeM IMOBTOPEHHUS MaTepHalioB
Jexuui. PekoMeHayeTcsi MoAroTOBUThH BOIIPOCKHI IO HESICHBIM MOMEHTaM M 00CYAUTH
WX C Mperno/jaaBaTesieM B Hauaje JJabopaTopHOU paboThI.

[IpenonaBarenieM 3amiaHUPOBAHO NMPUMEHEHHE Ha JAOOPATOPHBIX 3aHATHUSAX
TEXHOJIOTUI  pa3BUBAIOILIEHCS KOOIEpaluu, KOJIEKTUBHOTO B3aUMOJEUCTBUS,
pa3bopa KOHKpeTHbIX cuTyanuil. [loaToMy mnpuBeTCTBYeTCS TpPyNIOBOM METOA
BBITIOJIHEHUS JIA0OPATOPHBIX PabOT M 3alllUTHl OTYETOB, a TAKXKE B3aWMOOIIEHKA U
00CyXJIeHHE PEe3yIbTaTOB BBINOJIHEHUS J1a00OPATOPHBIX PaldoOT.

JIns TeKymero KOHTPOJIA YCIIEBAEMOCTHM IO OYHOM dbopme 00yueHus
IpernoaaBaTesieM HCIOIb3yeTcs OalIbHO-PEUTHUHIOBasI cCUCTEMa KOHTPOJIS U OLEHKU
aKaJeMUYECKOM aKTHMBHOCTH. [I03TOMYy HACTOSATEIBbHO PEKOMEHIYETCS TIIATEIBHO
npopalaTeiBaTh MaTepuail AUCUUILIUHBI IPU CAMOCTOSITENIbHON paboTe, y4acTBOBATh
BO Bcex ¢opMax OOCYXKIEHHS W B3aUMOJCWUCTBUA, KaK Ha JEKIHUSIX, TaK M Ha
7a00paTOPHBIX 3aHATHSAX B LEIAX JIyYIIEro OCBOEHHS MaTepuaja M IOJy4YEHUs
BBICOKOI OLIEHKH MO PE3yJIbTaTaM OCBOEHUS JUCLUIIINHBI.
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BrinosHeHne caMOCTOSITENbHONM pPadbOThl MOAPA3yMEBAET CaMOCTOSITEIHLHOE
U3y4YeHUE pa3JeNioB JUCHUIUIMHBI, MOJITOTOBKY K J1a0OpaTOpPHBIM 3aHATHSIM, K
PYOCKHBIM KOHTPOJISIM (JIJIT 00y4Jaroniuxcsi 04HOM (opMbl 00yUEHHMS), BBITTOJTHECHUE
KOHTPOJIBHOM paboThl (711 00ydJaronuxcsi 3a04HON (popMbI 00ydeHUS ), TTOATOTOBKY
K 324€ETy.

Pexomenmyemas TpyJ0EMKOCTh CaMOCTOSTEIbHON paboThl MpeJcTaBieHA B
TabnuIe:

PexoMeHayeMblil pe;KMM CaMOCTOATEIbHOM padoThl

Pexomennyemas
TPYA0E€MKOCTb,
HaumeHoBaHue aKaj. yac.
BH/Ia CAMOCTOSITEJIbHOM PadoThI Ounas 3aouHan
¢popma dopma
o0yueHusi | 00y4eHUs
CamocTosiTe/IbHOE H3YUEeHHE TeM AUCHUIIHHBI: 64 58
[Ipouenypst MoHuTOpa peanbHoro Bpemenu DELAY, WAIT, 10 10
WTIME
@OuIBTPHI AHATIOTOBBIX U TUCKPETHBIX CUTHAIOB 10 10
Meroabl JOCTOBEpU3AIMU CUCTEM aBTOMATU3ALUH U YIIPABICHUS 10 10
NudopmannonHoe odecreueHrne TUMOBBIX CUCTEM YITPABJICHUS 10 10
Matemarnueckoe oOecrieueHrue CpeiCTB aBTOMATU3AINN U 10 10
YIPABIECHUS
Opranu3zainoHHOe 00ecrieYeHEe aBTOMAaTH3UPOBAHHBIX CUCTEM 14 8
YIPABICHUS
IMoaroroBka k J1a60paTOpHbIM 3aHATUAM (10 1 4. HA 3aHATHE 5 4
IS OYHUKOB ¥ 10 1 Y - IUIsi 3a04HHUKOB)
HoaroroBka K pyoe:kHbIM KOHTPOJIAM (10 0,5 4. HAa pyOeskHbIi 1 _
KOHTPOJIb)
BbinoJHeHHe KOHTPOJILHOW PadoThI - 18
IoaroroBka K 3a4ery 18 18
Bcero: 88 98

[IpuBeTcTBYETCS  BBINOJHEHHE PA3[ECIOB  CAMOCTOSITEIBLHOM pabOThl B
KOMITBIOTEPHOM KJ1acce Kapeapbl « ABTOMATU3AIMs TPOU3BOACTBEHHBIX MTPOLIECCOBY.

6. ®OH/I OHEHOYHBLIX CPEJICTB
JJIA ATTECTAOUU IO JNCHUAIIVIMHE
6.1. IlepevyeHb OLIEHOYHBIX CPEICTB

l. bannpHO-peUTHMHIOBas CHCTEMA KOHTPOJS M OLEHKM aKaJeMUYECKOU
akTUBHOCTHU cTyAeHTOB B KI'Y (117151 ouHOM (popMBI 00yUueHuUsI)

2. KonTposbHas padota (1151 3a04HOM (HhOpMBI O0yUCHUS)

3. OTyeTsl CTYACHTOB 10 J1a00paTOPHBIM paboTam
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4. bank 3a1aHM U BOIIPOCOB K pyOekHbIM KOHTpOJIsIM Ne 1, Ne 2 (i1t ouHoOiM
dbopMbI OOyUCHUS)
5. baHk 3aaHNi ¥ BOIIPOCOB K 3a4€Ty

6.2. Cucrema 0a/LUIbHO-PETUHIOBOI OLIEHKH
PadoThI CTYIEHTOB MO M CIUILINHE

Haumenosan

Conepxanue
ue Aep
Ounas ¢popma 00yueHust
1 | Pacnpenenen Pacnpenenenue 6ajiios

re 0ayuIoB 3a
CEMECTPBI T10
BHJIaM
yaeOHO
paboTHI,
CPOKH cIauu
yueOHOU
paboThI
(noBoasiTCS
J10 CBeIeHUA
o0yuarumux
csl Ha
nepBoM
y4eOHOM
3aHATHH)

Brinmonnenue n

Bun 3amura PyGexubiii | Py0Oexubiii
. | Ilocemenu N
yueOHOU S— OTYETOB I10 KOHTPOJIb KOHTPOJIb 3auért
padoTHI: 1a00paTOPHBIM Nel Ne2
paboram
bamibna
s Ho 15 o 16 o 20 o 20 o 30
OIICHKA:
. 5
5 nexumu

[Ipumeua 103 1a00pPaTOPHBIX

HUS: 3aHATUH 110 3

Oaya
Oaya

Kpurepuii nepecuera

OaJUIOB B

TPaJULIMOHHYIO OLICHKY
10 UTOraM padoThl B
CEMECTpE U 3aueTa

60 1 MeHee 0ajI0B — HE 3aQ4ET;
61...100 — 3auér;
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Kputepuun nomycka k
IIPOMEKYTOUHOU
aTTeCcTalluH,
BO3MOXXHOCTH
MOJTyYEeHUs
aBTOMATHUYECKOI'0 3a4eTa
(9K3aMeHaIMOHHOMN
OLICHKH) TIO
JTUCLUIIINHE,
BO3MO>XHOCTh
MOJIy4eHHUs: OOHYCHBIX
6asioB

Hns  pmomycka K = MPOMEKYTOYHOM — arTecTtalud 10
TUCITUILIMHE 32 ceMecTp (3adery) oOydJaromuiics DOKEeH HabpaTh
[0 UTOTaM TEKYIIEro U pyOeKHOTO KOHTpoJieH He MeHee 51 Oama
.B cnyuae ecnu oOyuwaromuiics HaOpanm menee 51 Oamma, TO K
aTTeCTallMOHHBIM UCIBITAHUSM OH HE JI0IyCKaeTCs

Jns momydeHuss  3aueta 0e3 TPOBEIEHHS IPOLEAYPHI
MIPOMEXKYTOUHOM arTecTaluu odydaroneMycs He00X0auMO HabpaTh
B XOJIe TEKYIIEro W pyOeKHBIX KOHTpoJieil He MeHee 61 Oamia. B
ATOM Cllydae UTOT OaJIbHOM OLICHKH, MOJIydaeMOil 00ydarommmcs
0e3 TmTpoBeneHHS TPOLEAYPHl HPOMEKYTOUYHOM  aTTeCTaluH,
OmpezeNseTcss MO KOJMYeCTBY OailioB, HaOpaHHBIX UM B XOE
TEKYIIET0 U PYOEeXKHBIX KOHTpojei. IIpum 3TomM, Ha ycMoTpeHue
npenojaBarens, OajbHas OIEHKAa OO0YyYaroIlerocss MOKeT ObITh
MOBBIIIIEHA 3a CYET TMIOJIyYeHUS JOMOJHHUTEIbHBIX OalioB 3a
aKaJeMHYECKYIO0 aKTUBHOCTb.

OOyuaronuiicsi, UMEIOIIUI MPaBO HA MOJyYECHHE OI[CHKH 0e3
MPOBEJCHUS TMPOILEIYpbl MPOMEXKYTOUHON aTTecTallid, MOXKET
MOBBICHTD €€ ITYyTEeM CJIa4M aTTEeCTallMOHHOTO UCHBITaHusA. B ciyuae
NOJy4YeHUsT OOYy4arolMMCsl Ha AaTTeCTAallMOHHOM HchbITaHuu
0amioB UTOT OaNIbHOM OIEHKU MO JUCIUILIMHE HE CHUYKAETCS.

3a aKkaJeMHUYECKyl0 AaKTHBHOCTh B XOJ€ OCBOCHHS
TUCIUIUIMHBI , y4acThe B Y4eOHOH, Hay4HO-HCCIIEeOBATEIbCKOM,
CIIOPTUBHOM, KYJbTYPHO-TBOPYECKOU 51 00IIeCTBEeHHOM
JIEeSTENIbHOCTH  oOydaromemMycss  MOTyT  ObIThb  Ha4YHCIICHBI
JIOTIOJTHUTEIIHHBIE Oasbl. MaxkcumanbHoe KOJIMYECTBO
JIOTIOJTHUTEIIBHBIX OAJIJIOB 32 aKaJIeMHUYECKYI0 aKTUBHOCTb 110 OJTHOM
muciuIuiiae cocrasirsieT 30.

OcHOBaHMEM Ui TOJY4YEHHs JOIMOJHUTEIbHBIX OalioB
SIBIISTEOTCSL:

- BBINIOJIHEHHE JOMOJHUTENBHBIX 3alaHuil TI0  JUCIUILINHE
JIOTIOTHUTEIIbHBIE OalIbl HAUUCIISIOTCS IPETIOAaBaTeNeM;

- yyacThe B TEYEHHE ceMecTpa B Yy4eOHOH, Hay4HO-
HCCJIEI0BATENBbCKOM,  CIIOPTHBHOM,  KYJIbTYpPHO-TBOPYECKOW U
oOmiecTBeHHOM nesitensHocTH KITY.

®opMmbl U BUABI YUeOHOM
paboThI AJis
HEYCIEeBAIOIINX
(BOCCTaHOBUBIIIMXCS HA
Kypce 00y4deHwsl)
CTY/ICHTOB JUISI
MOJTy4eHUs
HEJ0CTAIOUNX 0aJIJIOB B
KOHIIE CEMECTpa

B ciaydae ecau kK MpoMexXyTO4HOH arrecTanuu (3adery) HaOpaHa
cymma MeHnee 51 Oamra, oOywaromemycs HEOOXO0IUMO HalOpaTh
He/locTalollee  KOJMYECTBO  Oa/uloB 32  CYET  BBINOJHEHUS
JOTIOTHUTENBHBIX 3a/laHul, /10 KOHLA TocheAHed (3a4eTHOM)
HEJIeNH ceMecTpa.

JImkBupanus akaJeMHYSCKHUX 3aJ0JDKCHHOCTEH, BO3HHUKIIHX H3-3a
pasHOCTH B Y4eOHBIX IIaHAX NP MEPeBOJIe WJIM BOCCTAHOBJIIECHMHU,
MPOBOAUTCS IMYTEM BBIIIOJTHCHUA JOIMOJIHUTCIIBHBIX 3a)IaHI/II>'I, (1)OpMa
1 00beM KOTOPBIX OIpeeNsieTcs IpernoiaBaTesieM

6.3. Ilpouenypa oneHMBaHUA Pe3yJbTATOB OCBOCHUS AUCHUIIUHBI

B kadectBe pyOEXHOr0 KOHTPOJISI HCIOJB3YETCs Takas ¢opmMma,
WHUBUyalIbHBIE 33JlaHus 10 MOJAM(PUKAINKA BapUATHUBHOM 4YaCTH JaOOpaTOPHBIX
paboT ¢ OCIEAYIOIINM CaMOCTOSTEIHLHBIM BRIMIOJTHEHUEM 00YJIaIONTUMUCH.

3aJaHuil Tpu PyOEKHOM KOHTpOJIE OO0ydaromemycs
OTBOJUTCS BpeMsi He MeHee 30 MUHYT.

Ha BrmmosiHenue

Kak
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[IpenonaBatens oOIEeHWBAET B Oamax pe3yiabTaThl BBIMOTHEHHUS KaXKIOTO
pyOEKHOTO KOHTPOJISI U 3aHOCUT B BEIOMOCTh yuéTa TeKyIlel ycreBaeMocTH. Eciu
3aJIaHMs BBIMTOJIHEHBI 0e3 omMOOK, TO OHU oleHuBaroTcs B 20 OaioB 11l MEPBOTO
pyOexHOrOo KOHTpOJst W 1jisi BToporo. Ecnm cHadanma 3amaHue OBbLIO BBITOJIHEHO
HEBEpHO ® TmoTpeboBanmach paboTa Haj OIMMOKAMH, TO IO BBIOJHEHUN €€,
oOyuaromuiics moydaet 1mo 10 6asioB 3a nepBblii U BTOPOH PyOEKHBIH.

Htorosas arrectarusi paboThl oOydaronuxcs mo aucuuriuHe «lIporpammuoe
oOecIieueHrne CUCTEM YIPABICHUS» MPOU3BOIUTCS MO OWIIIETaM, COJIEPIKAIINM JBa
BOMpoca. 3a KaXAbld MpPaBHIbHBIM OTBET oOydaromuiicsa moiydaer 15 Oamios.
Bpems, otBommMoe oOydaromeMycsi Ha MOATOTOBKY M YCTHBIM OTBET cOCTaBisieT |
aCTPOHOMMYECKHHN Yac.

Pe3ynprarel TEKymiero KOHTPOJS YCHEBAEMOCTH M 3a4é€Ta 3aHOCATCS
mpernojiaBaresieM B 3a4€THYIO BEIOMOCTh, KOTOpas CHAETCs B OPTaHU3AIlMOHHBIN
OTIIe]1 MHCTUTYTa B JIEHb 3a4€Ta, a TaK)KE BBICTABISIOTCS B 3aUETHYIO KHUKKY
oOyyJarorerocs.

6.4. IIpyMepbI OLIEHOYHBIX CPEACTB IS PyOeKHBIX KOHTPOJIei H 3a4éTa

6.4.1 IlpumepHBIi CIMCOK BOIIPOCOB K 3a4eTy
1. Ilonstus "mpouecc”, "morok", "3amaua", "cocrosaHue 3amaum’, mnapaIeIbHbBIE
nporecchl. CHHXpOHM3alMsl MpollecCOB TuOKas U kecTkas. [lpumepsr mis
yYIpaBJIECHUS IPOU3BOICTBEHHBIM IPOLIECCOM.
2. Tlpukmnagnoe u cuctemHoe 10 CPB. DnemeHThl MHGOPMAIIMOHHBIX CTPYKTYP
CUCTEMHOT0 mnporpammHoro obecneueHusi CPB: peckpunrtopsl, CIUCKH, OuY€peny,
cTekH, cemadopsrl, cooOIIeHus, Oypepbl 0OMEHa.
3. Ilpouenypa rudkoit cuaxponnsaimu nporeccoB WAIT(S). Oneparuu (nericTBust)
npouenypbl, OJOK-CXema, OIleHKa OBICTPOJACUCTBUS, (parMeHT MPHUKIATHON
POTrPaMMBl.
4. Ilpouenypa xectkoir cunxponuzauuu nporeccoB DELAY(T). Onepauun
(meiicTBus) mpolenypnl, OJIOK-CXxema, OIleHKa OBICTpoAeHCTBUS, (PparMeHT
MIPUKIIATHON ITPOTPAMMBI.
5. llpouenypa kOoMOMHUpOBaHHOW cuHXpoHM3auuu npoueccoB WTIME(S,T).
Omnepanuu (IeWCTBUS) IPOIIEAYPHI, OJIOK-CXeMa, OIIEHKa ObICTPOICUCTBUSA, PparMeHT
IIPUKIAJHOM IIPOrPaAMMBI.
6. Ilpouenypa cuaxponusamuu  1nporieccoB  POST/SIGNAL(S). Omnepanun
(meWicTBUsl) TpOIEAYPHI, OJOK-CXema, OIEHKa OBICTPOJEHCTBHS, (parMeHT
MIPUKJIAJHON MPOrPaMMBI.
7. Cnyx6a Bpemenun CPB. OOpabGoTka mnpepplBaHMil TaiiMepa ¢ MOATOTOBKOMN
uHdopmaruu g aucrierdepa  3amad  (0alT COCTOSHUA, TaWM-ayT, NpPHU3HAK
MepeIep>KKH).
8. Jucneruep 3anmau-mmanupoBuik SHER/SHEDULER. Omnepanuu (mecTBust)
IpPOrpaMMHOr0  MOAyJs, OJOK-CXema, OILIeHKa OBICTpONEUCTBUS, (parMeHt
POTrPaMMBI.
9. MHuoro3agaunbiii MOHUTOp MON-99, cTpyKTypa CUCTEMHBIX MOMYJI€H, COCTaB U
Ha3HaueHue HMHPOPMAIMOHHON  0a3bl  (JECKPUNTOPBI, CYETUYUKH TOTOBBIX,
3aJiep KaHHbIX 3a]1a4, PErUCTP HOMEpPA BBIMOIHAEMOM 3a7a4H ).
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10. Muoro3agauasiii MOHUTOp TASK MON, 0COOCHHOCTH COCTaBa M HAa3HAYCHUS
nH(OpPMAIMOHHONW 0a3bl (AECKPUNTOPHI, MPUKIAJAHBIE MPOLEAYPHI, MPOrpaMMHbBIC
TalMephl).

11. JIuneliHOE pOrpaMMHUpPOBAHUE YHPABIEHUS MOCIEAOBATEIbHBIMUA MPOLECCAMH,
dbrnaru cocTosHUSA-BETBIICHUs. BapuaHT peaiu3anuu mnpoueaypor (omepanueii)
MHOKECTBEHHOTO BbIOOpa s3bIKOB BbIcOKOTO YpoBHS SWITCH(CASE) noruxo-
BPEMEHHOTO yNPABJICHUS.

12. OcHoOBHBIE TapamMeTpbl W Ha3HaueHwe mnporpaMMmHoro komruiekca TRACE
MODE. Cepsepnbie u TepmuHansabie Moaynu, MPB, Superwisor, NetLink MPB.

13. Ilpunuunst conpsbkenuss TRACE MODE ¢ BHEmIHUMH YCTpOMCTBaMU, THIIbI
JPaiBEPOB CBS3H.

14. IIpuknannoe [IpOrpaMMUPOBAHHUE. VYmpasieHue IIEPEKIIOUYCHUEM
JBYXIIO3UIIMOHHOTO MEXaHW3Ma Ha npuMmepe KpaHa maposoro I['3Y. ®dparment
IIPUKJIAQAHON ITpOorpamMmel Ha si3bike C++.

15. TlporpammupoBaHue orepanuii BBoJa/BbiBoJa HHpopManuu. IIporpammuo-
anmapaTHOE COIJIACOBAHME KOJUYECTBA BXOJHBIX/BBIXOJHBIX CHUTHAJOB IpHU
nepuIUTe JUCKPETHBIX BXOJO0B U U30BITKE aHAJIOTOBBIX C YYETOM TEXHOJOTHYECKHUX
OTpaHUYCHUM.

16. OcoOeHHOCTH MpOTrpaMMHUPOBaHUs OJHOKpUCTAIbHBIX OBM Ha mnpumepe
780180/181, peructpnl chnenuaibHbIX (YHKIMM, HavyalbHas TOJATOTOBKA U
M3MEHEHHE COCTOsAHMS Ha O0a3e peructpoB MMU.

17. Haznauenue nmpouenypsl _create_task B Monutope TASK _MON (71.3)

18. OcHOBHBIE TOHATHA s3bIKa IporpamMmmupoBaHuss CH++. Omneparopsl ycioBus,
BbIOOpa-TIEPEKITIOYEHHM S, ONIEPATOPhI LKA, IEPEX0/Ia.

19. Tenmenuuu pa3BUTHS ONEPALMOHHBIX CHUCTEM, BapHaHThl OpraHU3aALUN
CUCTEMHOT0 MPOrPaMMHOI'0 00E€CEUEeHUs YHPABISIIOIIMX KOHTPOJIJIEPOB.

20. Cucrembl peanbHOTO BPEMEHHU M CUCTEMBI pazleieHus BpeMeHu. lloHsTue
COCTOSIHHASA INPUKIAJAHBIX 33Jad M HCIOJIb30BaHUA IPOLECCOPHBIX PECYPCOB.
Pacnipenenennble, = MHOTOYpOBHEBBIE  CHCTEMbl  yNpaBICHHs,  CHElU(pHUKa
IPOrpaMMHOT0 0OecTeueHUs.

21. Peanuzanusi KpHTHYECKOW CEKIIMU C MCIIOJIb30BAHUEM CHCTEMHBIX

dyukuuit WAIT(D) u POST(D) (;1a6. 2)

22. Haznauenue niporienypsl _suspend all 8 morutope TASK MON

23. Haznauenue npouenypsl _resume_all B Mmonutope TASK MON

24. Haznauenue npouenyps! _set_event B Mouutope TASK MON

25. ANITOpUTMBI CIIOKEHUS U YMHOXEHHUSI MaTPULL

26. bnok-cxema moayisa Sheduler B Monutope TASK MON

27. braok-cxema mporpamMmbl 00paOOTKM TpepbhIBaHU TaliMepa B MOHUTOPE
TASK_MON

28. Ha3naueHue, cocTaB M Pa3HOBUAHOCTH AecKpunTopoB 3amady MPB MON-99,
TASK_MON, MOST,

29. Texnomorust oTKpbIThIX cTaHgapToB OPC, monstus COM-knuenta u COM-
cepBepa 3aMeCTUTENb (Proxy) u 3ariymika (stub).(:1.10)

30. Pabora ALIII B kouTpoiepax, Bpemennas auarpamma, CTpykTypa u OJ0K-CXema
npouenypsl Measure B MHOr03aJa4HOM MOHUTOPE
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31.®unpTpanus aHaJIOrOBbIX CUTHAJIOB
32.®OunbTpanus JUCKPETHBIX CUTHAIOB

6.4.2 Ilpumep 3ananus 1y pyOe:KHOro KOHTpoJs 1

KoHTposib  ObICTPOTEKYIIMX  MPOLECCOB €  KPAaTKOBPEMEHHBIX
MOHONOJIbHBIM BbljIeJIeHHEM NPUOPUTETHOI 3a1aUu

[Ipu paboTe MexaHWU3MOB, OOECIICUMBAIOIINX BBIITOJHCHHE OTIACITBHBIX
oTepariyii, BO3HUKaeT HEOOXOAUMOCTh KOHTPOJI pabOThl ¢ MajIbIM MEPHOJIOM, MEHEE
20 mcek (cueT mMpoAyKUMH, (UIBTpalus «apede3ra KOHTAKTOBY»). B atom ciyuae
MCIIOJIb30BAaHUE MHOT033/Ia4HOTO MOHHUTOpA PEaJIbHOIO0 BPEMEHH HE 00ecleyuBaeT
paboTOCIIOCOOHOCTh, BBIXOJAOM M3 MOJOXKEHUS MOXET SBUTHCS KpPAaTKOBPEMEHHAs
MOHOIIOJIbHASL TpOorpaMMa CKaHUPOBAHMSI KOHTAaKTOB ¢ 4YactoTol n0 4 kI Ha
mukpornporueccope 18080 ¢ kBaprieBbiM reHeparopom 1 MI.

[lo 3amaHHOMY BapuaHTy 3a/laHusl 3arpy3UTh U BBIIOJHUTH HA KOMILJIEKCE
Kenp-2 nporpammy «KOHTpOJIb OBICTPOTEKYIIMX MTPOLIECCOBY:

Ne samanus| 1 2 3 4 5 6 7 8 9 10

T, c 01/03|05(07|10(13]16 |19|22] 25

f,o6/Mun | 10 | 10 | 10 | 9 8 7 6 4 2 1

KoHTposbHBII Bonpoc — Kak Oyet padoTaTh IporpaMmma npy UCKIIIOYEHUH
KOMaH/Ibl, HOMEp KOTOPO COOTBETCTBYET HOMEPY CTYAEHTAa B BEJOMOCTH.

6.4.3 Ilpumep 3agaHus 151 pyOes;KHOT0 KOHTPOJIS 2:

Pa3paGoTka nporpamMmmsl peryjisitopa Ha si3sike FBD

3anan nepuon [I1U]] — perynaropa qaBieHUs TEIUIOMArucTpalid ¢ UMIYJIbCHBIM
BBIXOJIOM HAa HWHTETPUPYIOLIMNA HCIOJHUTENbHBIA MEXaHW3M U  BbIJICJICHUEM
HOpMasibHOTO pexkuma ot O 1o 11 atMm, aBapuiinoro ot 11 mo 11,15 at™M, npu sTom
BBIJIACTCSI CUTHAJIM3AIMS U pa3pelraercs padoTa TOJbKO HAa CHUKEHUE JIABJICHUS C

0JIOKMPOBKOM paboThI Npu AaBiieHuu Beimie 11,15 atm. Pazpabotath Ha s3pike FBD
nporpammy peryistopa, onpo6oBate Ha KOHI'PA®DE ¢ umuTanueld pa3inyHbIX HadalbHBIX
YCIIOBUN:

Ne 1 2 3 4 5 6 7 8 9 10
Bap
P non 4 4,5 5 5,5 6 6,5 7 7,5 8 8,5
Poop | 15 1,5 1,5 2 2 2 2,5 2,5 2,5 3
T 30 35 40 45 50 28 26 24 22 20
MHT

6.4.4 KonrpoJbHasi padoTa VIl CTY/ICHTOB 3204HOI (pOpMBbI 00yUeHUsI
CryneHTsl 3a04HON (POpMBI 0O0yUEHUS BBIMOJHAIOT JOMALTHIOK KOHTPOJIBHYIO
paGoty. 3amaHus A7 KOHTPOJBHOW pabOThl M yKa3aHHWA MO HUX BBINOJHEHHUIO
IpUBEICHBl B METOAMYECKUX YKa3aHUSAX. 3a/laHusl JOMAIIHEW KOHTPOJIbHOU padOThI
aHaAJIOTUYHBI 3aJJaHUSIM JIJIs1 pyOEKHOTO KOHTPOJIS 2 CTYJIEHTOB OYHOTO O0yUYEeHUSI.
6.4.5 TecT 17151 HEyCIIEeBaKOIIMX CTYI€HTOB
1. YUro onpenensier nupexktrBa EQU accemOGiepa?
- PaBEHCTBO MIEPEMEHHBIX
- METKY 3aMEHbI TEKCTa
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- Ha4aJIbHBIN aJpec MporpaMMel
- acceMOJIEpHYIO KOHCTaHTY
2. Kak npuemnuk curtana RS-232C npuHumaeT OUThI TaHHBIX ?
- 10 (PPOHTY CHEIHUATBHOTO CTPOOUPYIOIIETO CUTHAIIA
- 110 YPOBHIO CTIEIIMAILHOTO CTPOOUPYIOIIETO CUTHAJA
- B MOMEHT IOCTYIUICHUS CTapTOBOTO OMTa
- C BpPEMEHHOM MPUBS3KOHN K CTOMIOBOMY OUTY
- yepe3 paBHbIC IPOMEXKYTKH BPEMEHHU, HAYMHAs OT CTApTOBOTO OUTa
3. CxonbKo Bcero npepbiBanuii MoxeT ObITh B 11K, MK?
-1,
-8,
- 16,
- 48,
- 256.
4. Kakoe MUHUMAaJIbHOE YUCIIO TAKTOB TPEOYETCsl MPOLECCOPY Ha BBINOJIHEHHE
KOMaH/1b1?
- BCE 3aBHCHUT OT peKrMa paboThI Ipolieccopa
- BCE 3aBHCHUT OT HaIIPsHKEHUS MUTaHUS poLieccopa
- OJIUH TaKT
- BCE 3aBUCHUT OT MECTa JIAaHHON KOMaH/bl B IpOrpaMMe
- 32 OJINH TaKT MOKET BBIMOJHUTHCSA HECKOJIBKO KOMaH/
5. Ha yeM ocHOBaH MporpamMMHBIN METOJ MOJIaBJICHUS «JIpe0de3ra) KOHTAKTOB
pOT BBOJIE JAaHHBIX B YCTPONCTBO CBSI3U C 0OBEKTOM?
- Ha YBEJIMYCHUH YaCTOTHI OTIpoca
- Ha UCTIOJIb30BAaHUM CTICIMATBLHBIX KOMAH/I TIOJIABJICHHSI «Apede3rar
- Ha OJIOKMPOBKE COOTBETCTBYIOLLEIO MOPTA HA BpeMsl «Ipede3ra»
- Ha TOBTOPEHUU YTEHMsI uepe3 HeOOJbIIONH HHTEpBaJl BPEMEHH U
CpaBHEHUU PE3yJIbTATOB
6. Uto BKIItOUaeT B ce0s MOHATHE «paboTa B pealbHOM MacIITabe BpeMEHU»?
- MAKCUMAJILHO JIOCTHKMUMOE Ha TAHHBII MOMEHT OBICTPOJICHCTBUE
- obecrieyeHWe peaklUMd Ha BHEIIHME COObITHSI B TEYEHUE
OIpEIEeNICHHOTO NHTEpBasia
BpEMEHHU
- BOBMOXHOCTD BBIJIaYH CUTHAJIOB CTPOTO OIMPEIEICHHON ATUTEIbHOCTH
- BKIIOYEHHWE W BBIKIIOYCHHE YCTPOWCTBA IO CHTHAjlaM TOYHOTO
BpPEMEHH
7. Kakast cepa nmpumeHeHUs SBIETCS HanOoyiee TUMUYHOM ISl [U(POBBIX
YCTPOMCTB HA MUKPOKOHTpPOJLIEpax?
- 00paboTKa JaHHBIX SKCIIEPUMEHTA
- pelleHne 3a7a4 MaTeMaTHUYeCKOT0 MOJICITUPOBAHHUS
- 3aJ1a4M YIPaBIICHUSI OOBEKTOM
- pacro3HaBaHue OOHEKTOB.
6.5 ®oH OLIEHOYHBIX CPEACTB
[lomuprit GaHK 3agaHUil 11 TEKyllero, pyOeXHBIX KOHTpOJeH u
IPOMEXYTOUHOM aTTecTallid M0 JUCIHMIUIMHE, TOKa3aTeNd, KPUTEPHUH, IIKaJIbl
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OLICHUBAHUSA KOMIIETEHLINW, METOANYECKUE MATEPUAIIBI, ONPEACIIAIOIINE IPOLEAYPBI
OLICHUBaHUsI 00pa30BaTENIbHBIX PE3yJIbTaTOB, NPUBEIEHBl B YUYEOHO-METOIUYECKOM
KOMINIEKCE JUCLUILIAHBIL.

7. OCHOBHASA U JOINOJTHUTEJIBHAS YYEBHAS JIUTEPATYPA
7.1. OcHOBHas yyeOHas1 JIUTEPATypa
1. HoBuxoB }0.B. OCHOBBI MHUKPONPOIECCOPHON TEXHUKH: KypC JIEKIMMA. —
M.:HnTepHeT-yHuBepcuteT nHGOpMamoHHbIX TexHonoruii, 2003-2004. — 432c.
2. ApXWUTEKTYpbl M TOIOJOTMH MHOTOMPOIIECCOPHBIX BBIUMCIUTEIBHBIX
CUCTEM: Kypc JeKIui: yueoHoe mocooue / A.B.bormanos [u ap.]; M.: UaTepHeT-
YHuBepcuter HHPOPMAIMOHHBIX TexHonoruii, 2004. - 170c.

7.2. lonosiHUTEILHAS yU4eOHAasl JIUTepaTypa

1. P. Kepren. Bregenune 8 QNX Neutrino 2. M. U3n. Metrpomnosnuc, 2001.

2. TletpoB U.B. IIporpammupyemsie KoHTpoJuiepbl. CTaHIapTHBIC SI3BIKH U
npuembl mpukiIaaHoro npoektuposanus / [lox pen. npod. B.IL. [psxoHoBa. — M.:
COJIOH-IIpecc, 2004. — 256 c.: ni.

3. llIsen; B.A., lllecrakoBa B.B., bypuiesa H.B., Menemxko T.B. OgnomnnaTtasie
MUKpOKOHTpoJuiephl. [IpoektupoBanue u npumenenue. - K.: «MK-IIpeccy», 2005. -
304 c.: nn.

4. IOpoB B. Assembler [Ipaktukym. 2-e uza. 400 ctp.

5. Maptun T. Mukpokontposuiepsl ARM7. Cemeiicteo LPC2000 komnanuu
Philips. BBoansiit kypc/Ilep. ¢ anrn. — M.: U3natensckuii nom «Jomadka-XXI», 2006.
— 240 c.: un. + CD. — (Cepust «MupoBasi 3J1€KTPOHUKAY).

6. C++ 3wk mporpammupoBanus. «M.B.K.-CODT». Mocksa, 1991

7.  IlporpammupoBanme Ha s3pike C g1 AVR u  PIC
mukpokoHTposuiepos/Coct. FO.A. [lInak — K.: MK-IIpecc, 2006. — 400 c.: u.

8. YYEBHO-METOJIUYECKOE OBECIIEYEHUE
CAMOCTOSTEJIBHOM PABOTHI OBYYAIOIIUXCS

1. Takraes B.B. M3ydeHne MHOro3agjayHoro MOHHUTOpa PEabHOTO BPEMEHU
MON-99. Metoauyeckue yka3zaHus K JIaDOpaTOpHOW paboTe MO JAWCIUILUINHE
«IIporpammuoe oOecrieuenue cucrem ynpasienus» // B.B. Takrae, O.B.
Hmutpuea. Kypran: KI'Y. 2014. — 25 c.

2. Taktraee B.B. Pa3paboTtka u oTiagka 23JIEMEHTOB MPOrPAMMHOIO
ooecrieuenuss TASK-MON koutposepa Z-181. Meroauueckue ykazaHus K
naboparopHoil paboTre mno auctuiuimHe «lIporpammHoe oOecrieueHne CHUCTEM
ynpasnenus» // B.B. Taktaes, O.B. JImutpuena. Kypran: KI'Y. 2014. — 32 c.

3. Takrtaes B.B. Meroaudeckue yka3zaHHsi K BBINIOJHEHUIO JIa0OpaTOpHOU
paboThl Ha 6a3e KoHTposuiepa Z-181 B pexxumMe paszeneHus BpEMEHH 10 AUCIUTLUINHE
«[Iporpammuoe oOecnieuenue cuctem ympasienus» // B.B. Takraes. Kypran: KI'Y.
2007.-22c.

4. TakraeB B.B. YueOnoe mocobue st m1abopaTopHBIX M CaMOCTOSITEIbHBIX
pabot Ha 06aze koHTposuiepa Z-181 mo mucrummmHe «lIporpammuOoe obecnedeHme
cuctem ynpasnenus» // B.B. Takraes. Kypran: KI'Y. 2007. — 40 c.
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5. Takraes B.B. Merogunueckne yka3aHus K IPAKTHYECKOMY 3aHATHIO U
caMOCTOATENbHON pabore 1o Kypcy «lIporpammHoe obecrnedueHne CcUCTEM
ynpasinenus» // B.B. Takrae. Kypran: KI'Y. 2008. — 109 c.

6. KapnoB E.K. Pa3paGoTka aBTOMaTH3UPOBAHHON CHUCTEMBbl YIPABIICHUS
TEXHOJIOTUYECKHM TIPOIECCOM Ha 0a3e MporpaMMHO-TEXHUYECKOIO KOMILIEKca
KOHTAP. Metonuueckue ykazaHusi K JabopaTOpHON paboTe Mo AUCIUIUIMHE
«IIporpammuoe o6ecrieuenue cucteM ympasienus» // E.K. Kapnos. Kypran: KI'VY.
2016.-32c.

9. PECYPCBI CETU «MHTEPHET»,
HEOBXO/IUMBIE J1J151 OCBOEHUA JUCHUITJIMHBI
1. OGpa3oBaTeabHBIC PECYPCHI TTO0 ABTOMATHKE M TEJIEMEXAHUKE, dJICKTPOHHBIC
BEpCUU y49eOHUKOB u CIIPAaBOYHUKOB.
window.edu.ru/catalog/resources?p_rubr=2.2.75.2
2. DJEKTpOHHBIE BEPCHUU YYEOHHMKOB, yUE€OHBIX IMMOCOOMH M METOAMYECKUX
ykazaHui. Www.twirpx.com/files/automation/
3. DJEeKTpOHHbIE BEPCHUM YYEOHMKOB IO NPOrPAMMHUPOBAHUIO CHCTEM
aBTOMaTH3amuu. WWW.mirknig.com
10. UH®OPMAIIUMOHHBIE TEXHOJIOI'NNA,
INPOI'PAMMHOE OBECIIEYUEHHUE
N UH®OPMAIIMOHHBIE CITPABOYHBIE CUCTEMBbI

1. ObC «JIanb»

2.9bC»KoHCynbTanT cTy1eHTa

3. OBC «Znanium.comy

4.»I"apanT» - cCipaBOYHO-NIPABOBAs CUCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
JAUCHUIIJIINHBI

MartepuanbHO-TEXHUYECKOE  OOecleueHne  Mopeaju3alud  JUCLUILIUHBI
OCYIIECTBISIETC B CcoOTBeTCTBUU ¢ TpeboBanusasmu OI'OC BO mno maHHOM
o0Opa3oBaTeIbLHOUN MpoTrpaMMe

12. Jlnsg CTyneHTOB, OOYyYarOIIMXCS C HCIOJIb30BAHUEM JUCTAHIIMOHHBIX
00pa3zoBaTEIbHbBIX TEXHOJOTHUM

[Ipy  uCHONBb30BaHUK  BJIEKTPOHHOrO  OOYyYEHHMS] W JUCTAHIUOHHBIX
oOpazoBatenbHbiX TexHosorud ( gaiee D0 u JIOT) 3aHATHUA TOJHOCTHIO WU
YaCTUYHO MPOBOJATCS B pexuMe oHdaiiH. O0beM AUCHUIUVIMHBI U paclpeiesieHue
Harpy3ku mo Bugam pabor coorBerctByeT 1. 4.1. Pacmpexnenenue 0amioB
COOTBETCTBYET M. 6.2, 1100 MOXXET ObITh MU3MEHEHO B COOTBETCTBHM C PEIICHUEM
kadenpel, B cayudae nepexoqga Ha 0 um JIOT B mpomecce oOyuenusi. Pemienue
Kadenpsl 00 HCMONB3yeMbIX TEXHOJOTHSIX M CHCTEME OLEHUBAHUS JIOCTHXKEHUHN
oOyyaroluxcss MPUHUMAETCS C YYe€TOM MHEHHS BEIyLIero IpernojaBaTeNs u
JOBOJUTCSI 1O CBEJICHUSI O0yUYaIOIIUXCS
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[MPMJIOXKEHME 1

AHHOTaIMs K paboydeil mporpaMmme JUCHUIUTUHBI
«IIporpammHoe o0ecrieyeHne CUCTEM yIIPaABJICHM D)

00pa30BaTeNbHOM MPOrPaMMBbI BBICIIETO 00pa30BaHUS —
porpamMmsbl OakajiaBpHuara
15.03.04 — ABTOMaTH3a1UsI TEXHOJOTHYECKUX MPOLECCOB U MPOU3BOICTB
HanpasieHHOCTD:
ABTOMATH3ALMS TEXHOJOTHYECKUX MPOLECCOB M MPOU3BOICTB
(B MAIIMHOCTPOCHUM)

Tpynoemkocts aucuuminbbl: 3 3E (108 akanemuueckux yaca)
Cemectp: 7 (ounas popma 00ydeHus1), 9 (3aounast popma 00ydeHus)
dopMa mPOMEKYTOUHOM aTTecTaluu: 3a4ET

Coneprxanue TUCIUIUIAHBI

MHoro3ajgaynble ~ MOHUTOPBI  PEAJbHOIO  BPEMEHH,  B3aUMOJICHCTBHUE
MUKPOTPOIIECCOPHBIX YCTPOUCTB YIIPABIICHHUS, CONPSIKEHUE CUCTEM MPOMBIIIUICHHOM
aBTOMATHU3allMM TEXHOJIOTMYECKUX TMPOIECCOB, CHUCTEMOTEXHHUKA U alroOJIOKH
JTaHHBIX cucTeM. OCBOCHHE OCHOBHBIX TEOPETHUUECKUX TMOJIOKEHUM B cepe CpeliCTB
aBTOMATH3allM W YNPABJICHUS, W3YYCHUE KOHCTPYKLUMH, XapaKTePUCTUK U
OCOOCHHOCTEH MPOrPaMMHUPOBAHUS MHUKPOKOHTPOJJIEPOB M MHUKPOMPOIIECCOPHBIX
YCTPOMUCTB TPU aBTOMATH3allMM TEXHOJOTMYECKHUX TIPOIIECCOB, a TaKXEe MpH
MIPOEKTUPOBAHUN aBTOMATHU3UPOBAHHBIX W ABTOMATUYECKUX CHUCTEM YIIPaBIICHUS
TEXHOJIOTHYECKUMHU OOBEKTAMHU.
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JIMCT

PerucTpanuy U3MeHeHNH (10MoJIHeHHiT) B padouyIo nporpaMmmy

Y4eOHOM M CIUIINHbBI
«IIporpammHoe obecnieueHUue CUCTEM yYIPaBJIEHHU

HN3menenus / nonosiHeHusi B pabo4yro nporpaMmmy
Ha20__ /20 yuyeOHBIH roxa:

OTBeTCTBEHHBIH MPEMOAABATEND / ©.1.0. /

V3meHeHus yTBepKACHbI Ha 3aceaHuu Kadeapbl «  » 20 r,
ITpoTokon Ne

3aBenyronmii kKageapoit « _» 20 T.

HN3menenus / nonoHeHust B pado4yio nporpaMmmy
Ha20 /20 yueOHbIii roa:

OTBeTCTBEHHBIH NPENOAaBaTENb / ©.1.0. /

V3meHeHus yTBepKICHBI Ha 3aceaHuM Kadeaphl « _ » 20 r,
[TpoTokon Ne

3aBeayromuii kadenpoit « _» 20 T
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